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1 O6o0menHast CTPYKTypa rocy1apcTBeHHONH UTOTOBOI aTTeCcTAllMU
[l'ocynapctBenHass wutoroBasi arrtectanusi 1o HampasieHuto 28.04.01 Hawnortexnonoruun u
MUKpPOCHCTEMHAsi TeXHUKa (Marucrepckas mnporpamma: KOMIOHEHTBI MHKpPO- U HAHOCHCTEMHOM

TEXHHUKHU) BKIIOYAET TOCYIApPCTBEHHBINH dk3amMeH (D) M BBIMYCKHYIO KBalM(PUKAUOHHYIO padboTy
(BKP).

O06oOmIeHHas CTpyKTypa TrocyaapcTBeHHoi utoroBoi arrectaruu (ITMA) npuBenena B Tabiuie
1.1.

Tabmuua 1.1 - O606menHas crpykrypa [MA

Koawbl Komnerenuuu D BKP

OK.1 CIOCOOHOCTH MCIOJIb30BaTh HHOCTPAHHBIH SI3BIK B IPOPECCUOHATBHON
) chepe +

CHOCOOHOCTH MCIIOJIb30BAaTh HA MPAKTHKE YMEHUS U HABBIKU B
OK.2 OpraHu3alH UCCIIEAOBATENILCKUX U POCKTHBIX PabOT, B yIIPaBICHUN
KOJJICKTHBOM

TOTOBHOCTb K aKTUBHOMY OOIIIEHUIO C KOJIJIETAaMU B HAYYHOM,
OK.3 MIPOM3BOJICTBEHHOH M COIMAJIbHO-00IIIECTBEHHOU chepax
NEeITeIbHOCTHU

CIIOCOOHOCTH aJaNTHPOBATHCS K U3MECHSIONIIUMCS YCIIOBHSM,
OK4 MEepPEOIICHNBATh HAKOIIJICHHBIN OMBIT, aHAJTU3UPOBATh CBOU
BO3MOXHOCTH

OIIK.1 CIOCOOHOCTH MOHUMATh OCHOBHBIE TIPOOJIEMBI B CBOSH MPEeIMETHON
: o0acTu, BEIOUpATh METO/BI M CPEICTBA UX PEIICHUS + +

OIIK.2 CIIOCOOHOCTH UCMOJIb30BaTh PE3YJIbTAThl OCBOCHUSI TUCIUILUINH
) IpOrpaMMbl MarCTPaTypsl + +

OIIK.3 CIIOCOOHOCTH IEMOHCTPUPOBATH HABBIKU pa0OTHI B KOJIJIEKTUBE,
’ MOPO’KJIaTh HOBbIE HJ1eU (KPEaTUBHOCTD ) +

CIOCOOHOCTh CAMOCTOSITEIIHHO TIPHOOPETATh U MCIIOJIb30BaTh B
OIIK 4 MPAKTUYECKON AESITETFHOCTH HOBBIC 3HAHUS M YMEHUS B CBOEH
MpeAMETHOM 00nacTu

OIK.5 TOTOBHOCTb OOPMJISITh, IPEJCTABIAT, JOKIAIbIBATE U
) apryMEHTHPOBAHHO 3aLUIIATh PE3YyIbTaThl BBIMOJIHEHHON pabOThI +

TOTOBHOCTbH (DOPMYJIMPOBATh LEJIN U 3a]1a4l HAY4YHBIX HCCIIeI0OBaHUN B
nK.1 00JaCTH HAHOTEXHOJIOTUU M MUKPOCUCTEMHON TEXHHUKH, 00OOCHOBAHHO
BBIOMpATh TEOPETUYECKUE U SKCIIEPUMEHTANIbHBIE METO/IbI U Cpe/icTBa |+ +

petieHust chopMyIHMPOBAHHBIX 33134

FOTOBHOCTb pa3palaThIBaTh METOJIMKH ITPOBEIEHNUS UCCIIEOBAHUN U
IIK.2 U3MEPEHUM [TApaMeTPOB U XAPAKTEPUCTUK U3JEINI HAHOTEXHOJIIOTUU U
MHKPOCHCTEMHON TEXHUKH, aHATU3UPOBATh UX PE3YJIbTaThI

T'OTOBHOCTbH pa3p8.63.TLIBaTL (I)I/IBI/I‘{CCKI/IC N MaTCMAaTHYCCKHUEC MOIACIIN,
IIK.3 MPpOBOAUTH KOMIIBFOTCPHOC MOJACIMPOBAHUC UCCIICAYCMbBIX (I)I/ISI/I‘-ICCKI/IX
mponeccoB B 00JIaCT HAHOTEXHOJIOTUH H MPIKpOCI/ICTCMHOﬁ TCXHUKHU

K.4 TOTOBHOCTD BBIIIOJIHATE HAYYHO-TCXHUYCCKUC OTUCTEI, JOKJIA/bI,
: HY6J'II/IK8.I_II/II/I 10 PE3yJibTaTaM BBITTIOJTHCHHBIX HCCIIeJOBaHUI +

K.5 TOTOBHOCTH O()OPMIIATH 3asIBKH Ha 3alTUTy 0OBEKTOB
’ MHTEJUIEKTYaJIbHONH COOCTBEHHOCTH +




CIOCOOHOCTH pa3pabaThIBaTh TEXHUYECKUE 3aTaHUSI HA
IIK.19.B IIPOCKTUPOBAHUE TEXHOJIOTUYECKUX IIPOLIECCOB ITPOU3BOCTBA
MaTepHalioB U U3/IENUI SJIEKTPOHHON TEXHUKU

2 Couepma}me U NMOPAAOK OPraHu3alvui roCyaiapCrB€HHOro 3Kk3amMeHa

2.1 Conep:xanue rocy1apcTBEHHOT0 IK3aMeHa

2.1.1 TocynapCTBEHHBIM »SK3aMeH SBISAETCS KBaIU(PUKAIMOHHBIM M MpeIHa3HAayeH IS
OTIpe/IeTICHUs] TEOPETUICCKOM MOATOTOBICHHOCTH BBIMTYCKHHMKA K PEHICHHIO MPO(ECCHOHAIBHBIX 3aJad,
yctanoBiieHHbIX OI'OC BO.

2.1.2 TocynmapCTBEHHBII 53K3aMEH TIPOBOJMTCS TIO MarephaliaM HECKOJIbKHX JAUCIUILINH
00pa3oBaTeNnbHON MpOTrpamMMbl, Pe3yJabTaThl OCBOCHHS KOTOPBIX MUMEIOT ONpeessiollee 3HaYCHUe s
poecCHOHATLHOM IS TEIILHOCTH BBIITYCKHHKOB.

2.1.3 CopepxaHue KOHTPOJUPYIOIIUX MaTEPUAIOB M KPUTEPUU OLEHKH TOCYIapCTBEHHOIO
9K3aMeHa MPUBEICHBI B (OHIE OLIEHOYHBIX cpeacTB [ UA.

2.2 llopsiiok OpraHu3aniy rocy1apcTBeHHOI0 IK3aMeHa

2.2.1 TocynpapcTBeHHBII 3Kk3aMeH 1o HanpasieHuto 28.04.01 HanoTexHONMOrnu 1 MUKpOCHCTEMHAs
TEeXHHKa (Marucrepckas mporpamMma: KOMIIOHEHTHI MHKpPO- M HaHOCHCTEMHOW TEXHHMKH) MPOBOIMTCS
OYHO B MUCHMEHHOM (Qopme mo Omieram, ¢ 00s3aTeIbHBIMU OTBETAMU Ha JIMCTaX OyMmMaru co IITaMIIOM
(bakynpTeTa U MOCIEAYIONIMM BBICTYIUICHHEM B YCTHOH (hopMe IO COJepKaHUIO MHChbMEHHBIX OTBETOB U
OTBETOB Ha JIOTOJIHUTENIbHBIE BOIIPOCHI.

2.2.2 TocymapCTBEHHBIN 9K3aMEH NPUHUMAETCS TOCYIapCTBEHHOW IK3aMEHAIMOHHON KOMHUCCHEH
(I'SK) B cpoku, orpeJiesieHHble COOTBETCTBYIOIIMM KaJeHJapHbIM I'paIKoM yueOHOTo mpolecca.

2.2.3 Jlns oTBeTa HAa OWJIETHI CTYJCHTAaM IPEOCTABIISECTCS BO3SMOKHOCTD IOATOTOBKU B TeueHue 60
MUHYT. JIJI1 OTBETa Ha BONPOCHI OMJIETa KaX/IOMY CTYAEHTY HPEIOCTaBIIAETCS BpeMs IS BBICTYIUICHUS
(me Oosee 20 muHyT), mocine uero mnpexncenarens ['DOK mnpemnaraer ee uneHaMm 3aaaTh CTYAEHTY
JIONIOJTHUTEJbHBIE BONPOCH! B paMKax TEMaTHKH BONPOCOB B Owmiere. Eciu CTyAeHT 3aTpydHsercs Mpu
OTBETE Ha JIOTIOJHUTENbHBIE BOMPOCH], WieHbl ['DK Moryr 3amaBaTh BOIPOCHI B paMKaX TEMAaTHKH
[IPOrpaMMBbI FOCYIapCTBEHHOTO YK3aMeHa.

2.2.4 Pe3ynmbTaThl TOCYAapCTBEHHOTO JK3aMeHa OOBSIBISIOTCS B JI€Hb €r0 MPOBEACHUS IIOCIEe
oopmienus npotokosos 3aceqanus [ OK.

3 Copaep:kaHue H NMOPSA0K OPraHU3AINHU 3AIUUTHI BBITYCKHONH KBAIN(PUKAMOHHOIT padoThI

3.1 Conepxxanue BbINYCKHOM KBAJIM(PHKANMOHHON PadoThI
3.1.1 Beimycknas kpanudukanuonnas padora (BKP) mnpexacraBnser co0oli  BBITOJHEHHYIO
oOyyaromumcst ~ paboTy, JeMOHCTPHPYIOIIYI0  ypOBEHb  IOJrOTOBJICHHOCTH  BBIMYCKHUKA K
CaMOCTOSITENTbHOM NMpodecCHOHAIbHOMN 1eATEeIbHOCTH.
3.1.2 BKP umeer crneayomyto CTpykTypy:
— 3ajJlaHMe Ha BBIMYCKHYIO KBaJIM(UKALIMOHHYIO paboTy,
— a”HOTaIWus,
— cojaepxaHue (IepeueHb pa3ieion),
— BBeJleHHE (BKJIIOYAIOIIee aKTyaIbHOCTh BEIOPAHHOM TeMaTUKH),
— LIeJH U 33/1a4M UCCIIE0BaHUS,
— aHaJIUTUYECKUN 0030p IUTEpaTyphl,
— HcCleoBaTeNbeKast (MPOEKTHAs) YacTh,
—  3aKIIIOYEHHE,
—  CIIMCOK HCIOJIb30BAHHBIX HCTOYHUKOB (B TOM YHCIJI€ ICTOYHUKU HAa HHOCTPAHHOM SI3BIKE),
— TpuiIoXKeHus (Ipu HEOOXOIUMOCTH ).



3.2 Iopsaaok 32U THI BLIMYCKHOH KBATH(UKANMOHHOI PadoThI

3.2.1 Tlopsimox 3ammutel BKP ompenensercs nedictByrommm IlojokeHneM O TOCYIapCTBEHHOU
UTOTOBOM aTTECTAllUU BBIMTYCKHUKOB (peIepaIbHOTO TOCYJApPCTBEHHOIO OIOKETHOrO 00pa30BaTeIbHOrO
yupexxaeHus: Beicuiero oopazoBanus «HoOBOCMOMPCKHUII rOCyapCTBEHHBIH TEXHUYECKUN YHUBEPCUTET)»
1o 00pa3oBaTeIbHBIM IPOrpaMMaM, peanu3yeMbIM B COOTBETCTBUU C (eiepaibHbIMU IOCYAapCTBEHHBIMU
o0pa3oBaTeNbHBIMH CTAaHAAPTAMH BBICIIETO 0Opa30BaHUSI.

3.2.2 3ammra BBITYCKHOHW KBaJIM(DHUKAMOHHOW  pabOTHl  MPOBOAMTCS HA  3aceJaHUU
rOCy/IapCTBEHHON IK3aMEHAIIMOHHONW KOMHUCCHH.

3.2.3 Meroauka u kpurepuu orieHku BKP npuBenens! B hone oneHouHbIx cpeacts [TNA.

4 CiMcoK HCTOYHHKOB JIJIsl MOJATOTOBKHU K IOCY/IapCTBEHHOH MTOTOBO aTTeCTAllMU

4.1 OcHOBHbIE HCTOYHUKHU
1. I'puguun B. A. ®usuka mukpocucreM. Y. 1 : [ygeOHoe mocobue mis By3oB] / B. A. I'pumunn, B. I1.
HparynoB ; [HoBocu6. roc. texn. yH-T]. - HoBocubupck, 2004. - 415 c. : un.. - Pexxum pocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000031699.
2. Ocreprak JI. 1. Mukpoanekrpomexanuka : yue6. mocodue / [[. . Octeprak. - HoBocubupck : M3a-Bo
HI'TVY, 2016. - 120 c. - 60 »k3. - ISBN 978-5-7782-2901-3.
3. 3ebpesB I'. . ®duznyeckue 0CHOBBI KPEMHHEBOM HAHOANIEKTPOHHKH : yueOHOe mocodue. — M. : bunom.
Jlaboparopus 3Hanwmii , 2011.
4. ®unumonosa H. M. MeTop! nccienoBaHus MUKPOIJIEKTPOHHBIX M HAHOAJIEKTPOHHBIX MaTEPHANIOB U
CTPYKTYp: CKaHUpyromas 30H10Bass Mukpockorwus. Y. 1 : yae6Hoe mocobue / H. . ®uimmonosa, b. b.
KonsnoB ; HoBocu6. roc. texH. yu-T. - HoBocubupck, 2013. - 131, [2] c. : un.. - Pexxum gocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000178062.
5. Bemnuko A. A. Meroabl HCCIEAOBaHUS MUKPODJIEKTPOHHBIX W HAHOAJIEKTPOHHBIX MaTEpUAIOB U
cTpykTyp. Y. 2 : yueOHoe nocobue / A. A. Bennuko, H. . ®unumonosa ; HoBocub. roc. TexH. yH-T. -
HoBocubupck, 2014. - 225, [1] C. : UiL.. - Pexum JIOCTyTA:
http://elibrary.nstu.ru/source?bib_id=vtls000208144.
6. paryHoB B. II. OcHOBbl HaHO3JEKTPOHUKU : ydeOHOE IMocoOue Ui BY30B IO  HAIPABICHHIO
"DNeKTpOHMKAa M MHUKPODJIEKTPOHUKA', CIenuasbHOCTAM "MMKpPOAJIEKTPOHMKA U TBEPAOTENbHAs
anekTpoHuka" u "Mukpocuctemuas texuuka" / B. I1. Iparynos, U. I'. HeusBecthsiii, B. A. I'puauus. -
M., 2006. - 494 c. : un.
7. parynos B. Il. HanoctpykTypsl: (u3uka, TeXHOIOTUs, NpUMeHeHue : yuyebHoe mocobue / B. II.
Hparynos, U. I'. Heuzsectasiii ; HoBocu6. roc. TexH. yH-T. - HoBocubupck, 2010. - 354, [1] c. : ..
8. bopucenko B. E. HanoanekTponuka : [yueOHOe mocoOue A By30B IO CIEHUANIbHOCTH "MHKpO- U
HAHOX3JIEKTPOHHBIE TexHojoruu u cuctembl!" u "KBantoBble uHpoOpMmanuonnbelie cucrtembl'| / B. E
Bopucenko, A. 1. Bopo6seBa, E. A. YTkuna. - M., 2011. - 223 c. : uin., rpad., cxemsl, Ta0M.
9. I'yceB A. U. HanomaTepuainbl, HAHOCTPYKTYPBI, HAHOTEXHOJNIOTHH. - M. : ®uszmatiut , 2007, uzn. 2-e,
ucrp., 414 c. un.
10. Boprapar H. U., Kykun B. H., Maszypenko C. H. u ap., mox pexn. Yarumeiruaa FO. A. HanotexHomoruu
B anekTpoHuke. — M. : Texnocdepa , 2005, 446 c. u.
11. Iy Y., Oyanc @., niep. ¢ auri. o pea. ['omosuna 0. U.; nomn. Jlyunanna B. B. Hanorexnonorum :
yuebHoe nocobue no HampasieHuto "Hanorexnonorun". M. : Texnocdepa , 2005, 2-e, gon. uzn., 334 c.
WL
12. Ky3uenoB H. T. OcHoBbl HaHOTEeXHOJOTHH. - MockBa : bunom , 2014.
13. WmommH B. A., Benmmuko A. A. Ilporecchl HAHOTEXHOJIOTHH : yueOHOe mocobue. - HoBocuOupck :
HI'TVY , 2004, 107 c. un. MynsTuMeua http://elibrary.nstu.ru/source?bib_id=vtls000029072
14. Maluf N. An introduction to microelectromechanical systems engineering / Nadim Maluf, Kirt
Williams. - Boston, 2004. - xx, 283 p. : ill.. - ITep. 3ar.: BHenpeHne MUKPOIIEKTPOMEXaHUUECKUX CHCTEM.
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15. Dziuban J. A. Bonding in Microsystem Technology [electronic resource] / / by Jan A. Dziuban. -
Dordrecht :, 2006. : v.: digital // Springer e-books. - Pesxum mocryma: http://dx.doi.org/10.1007/1-4020-
4589-1.

16. 3omb-Tenb TEXHOJOTHUS MHKpPO- W HAHOKOMIIO3MTOB : [ydyeOHOE mocoOHe IO HamlpaBJICHUIM
"DnexkTpoHHKa W HaHOANIeKTpoHuka" u Ap.] / B. A. MomnukoB [u ap.] ; mox pen. O. A. IllunoBoi. -
Cankr-IlerepOypr [u ap.], 2013. - 292 c. : un., Tabm.

4.2 JlonoTHUTEIbHbIE HCTOYHUKH
1. JlozoBckuit B. H. Hanorexnonorust B anekrponuke. Beenenue B cnenuanbHOCTD : [ydyeOHOE mocoOue
st By3oB] / B. H. Jlozosckuid, I'. C. Koncrantunosa, C. B. JlozoBckuii. - CII6. [u ap.], 2008. - 327 c. :
WL
2. Muponos B. JI. OcHOBBI CKaHUPYIOIIEH 30H0BOM MHKPOCKOMNHUH : ydeOHOEe mocodue Juisi By30B / B.
MuponoB ; UH-T ¢pu3uku MUKpOCTPYKTYp. - M., 2005. - 143 c. : uB. ui.
3. Heosmmr B. K. 30HI0BbIC HAaHOTEXHOJOTHU B AJICKTPOHHKE : [ydeOHOE MmocoOue i BY30B IO
cnenuanbHocTsIM 210601 "Hanotexnonorust B anexkrponuke” u 210602 "Hanomatepuansl" HanmpaBiieHUs
noaroroBku 210600 "Hanorexnonorus" u mno cneudasnbHocTsM 210104 "MuUKpo3JIeKTpOHUKA |
TBepaoTenbHas anekTpoHuka" u 210108 "MukpocucremHas TexHuka" HampasieHus 210100
"DnexkTpoHuKa U MUKpod3JiekTponuka'] / B. HeBonun. - M., 2006. - 159 c. : ni.
4. NparynoB B. II. ®usuka tBepgoro tena. OCHOBBI HAaHOAIEKTPOHUKU (KBAHTOBBIE IMPOBOJHUKU U
yriepoaHble HaHOTPYyOku) : yueOHoe mocobue / parynoB B. II. ; HoBocu6. roc. TexH. yH-T. -
HoBocubupck, 2007. - 106, [2] C. : Wi, TadII.. - Pexum JIOCTYyTIA:
http://www.ciu.nstu.ru/fulltext/textbooks/2007/dragun.pdf. -  MuHoBamumonHas  oOpa3oBaresbHas
nporpamMma HI'TY "Bricokue TexHonorun".
5. Hanorexnonoruu B anekrponuke / [H. U. boprapar, B. H. Kykun, C. H. Masypenko u np.] ; moa pen.
0. A. Yamuteiruna. - M., 2005. - 446 c. : ui.. - ABT. yKa3aHbl B COJICPXK..
6. IIpoueccel MUKpPO- U HAHOTEXHOJOTUU : ydeOHOe mocobue g By30B 1o crenuanbHocTsM 200100
"MUKpO3JEKTpOHUKA U TBepaoTenbHas 3nekTponuka” u 202100 "Hanorexnonorus B anexktpuke" / T. H.
JanunuHa 1 1p. ; TOMCKHII roc. yH-T CUCTEM YIIP. U paguo3IeKTpoHUKH. - Tomck, 2005. - 314, 1] c.
7. Bhushan B. Springer Handbook of Nanotechnology / Bharat Bhushan, editor. - Berlin ;, 2007. - XLIV,
1916 p. :ill. + 1 CD-ROM (4 3/4 in.).. - Tlep. 3arn.: HInpuHrepOBCKUii CIIPABOYHUK 110 HAHOTEXHOJIOTHH.
8. bakyera JI. T'. [u ap.] ; mox o6mr. pex. Mneuna B. U., [lluka A. . ®u3nka HU3KOpa3MEPHBIX CHCTEM :
yueOHoe rmocodue A By30B 10 HanpasieHuto "Texnuueckas gusuka" / M3garensctBo CII6. : Hayka ,
2001, 155 c. ni.

4.3 MeTtoau4eckoe odecrieyeHue
1. Jparynos B. II. Mukpo- u HaHoa/ekTpoHuKa. COOpPHMK 3ajady M IMPUMEpPbI UX PELIeHHUs : yuyeOHoe
nocobue / B. I1. JIparynos, JI. U. Octeprak ; HoBocu®. roc. TexH. yH-1. - HoBocubupck, 2015. - 45, [3] c.
: WL, Ta0I.. - Pexxum mocryma: http://elibrary.nstu.ru/source?bib_id=vtls000215042
2. KpacnomieBuieB E. A. Martematnueckne MeTobl Gusuku. OpTOHOPMUPOBAHHBIE 0a3nChl (PYHKIHN :
yuebnoe nocoo6ue / E. A. Kpacnonesues ; HoBocu0. roc. TexH. yH-T. - HoBocubupck, 2008. - 337 c. : ui..
- Pexum  goctyma:  http://elibrary.nstu.ru/source?bib id=vtls000087368. -  MHHOBanmMoHHas
obpazoBatenbHas nporpamma HI'TY "Beicokue TexHonorun".
3. Kamenckass A. B. OCHOBBI TEXHOJOTHH MaTEPHAIOB MHKPOIJICKTPOHUKH : y4eOHO-METOIUIECCKOE
nocodbue / A. B. Kamenckas ; HoBocub. roc. texn. yH-T. - HoBocubupck, 2010. - 94, [1] c. - Pexxum
nocryna: http://www.ciu.nstu.ru/fulltext/textbooks/2010/kamensk.pdf.
4. BrImonHeHWE U OpraHW3alMs 3allUT BBIIYCKHBIX KBaIM(HUKAIMOHHBIX pPAa0OT CTYACHTaMHU:
MeTomdeckue ykasanus. / HoBocu6. roc. TexH. yauepcutet, coctas. FO. B. Hukurum,
T. 1O. Cypuuna, O. A. BunnukoBa. — HoBocubupck: M3a-so HI'TY, 2016. — 45 c.
5. Meroaudeckue ykazaHHs MO TOATOTOBKE, OPOPMIICHHIO W 3aIIUTe MAaruCTEPCKOW IUCCEPTAINU UIS
HanpasyieHud noarotoBku: 11.04.04 «OnexTpoHrka U HaHOANEKTpoHUKaY, 28.04.01 «HaHnoTexHOMOTHSA N
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1 IacnopT rocy1apcTBEHHOT0 IK3aMeHa
1.1 O60611eHHAs CTPYKTYPA rOCyA1apCTBEHHOI0 IK3aMeHa
O0001IeHHAas CTPYKTYpa TOCyIapCTBEHHOTO YK3aMeHa npuBeaeHa B Tadmuie 1.1.1.

Tabmuma 1.1.1

Konanl

Kommnerennuu u nokasareju cpopMUpPOBAHHOCTH

Bonpocsl
roCy/1apCTBEeHHOI0
JK3aMeHa

Bblﬁl/lpaTL METO/IbI U CPECACTBA UX PCIICHUA

OIIK.1 ciocoO0HOCTH MOHMMATH OCHOBHBIE IP00JIeMbI B CBO€I IIpeAMETHOI 00/1aCTH,

31

HMETHh NPCACTAaBJICHUEC O MOCIICAHNX OTKPBITUAX B
001aCTH HAHOTEXHOJIOTHH U MHKpOCHCTeMHOfI TCXHHUKHU

1,2

33

3HAaTb OCHOBHLIC 3aKOHOMCPHOCTHU UCTOPUICCKOI'O
nponecca B HAyKE€ U TCXHUKE, 3TAllbl HCTOPUICCKOTI'O
Pa3BUTHUA HAHOTCXHOJIOIMH, MCCTO U 3HAYCHUC
HaHOTCXHOJIOT'MHX B COBPCMCHHOM MUPE

3,4

34

3HATh METOI0JIOTUYECKUE OCHOBBI U IIPUHLIUIIBI
COBPEMEHHOM HayKH

5,6

35

3HAaTb OCHOBHBIC UCTOPHUYCCKHC 3TAIIbIl U ITPCAIIOCBIIIKH
BO3HHKHOBCHUSA HAHOTCXHOJIOTMHU 1 MPIKpOCPICTGMHOfI
TCXHHUKHU

7,8

36

3HATh NIE€PEJOBON OTEUECTBEHHBIN U 3apYOEIKHBIN ONBIT
1 JIOCTHKEHHS B 00JIACTH HAHOTEXHOJIOTUH U
MHUKPOCHCTEMHON TEXHUKHU

9,10

MArHCTPaTyphbl

OIIK.2 cioco0HOCTH HCIOJIB30BATH Pe3yJIbTAThl 0CBOCHUS M CUMIIIMH NPOTrPaAMMBbI

yl

YMETb HUCII0JIB30BATh PE3YJIbTAaThl OCBOCHUS JUCLIMILINH
IPOTrpaMMbl MarMCTPaTyphbI

11,12

OIIK.4 cioco0HOCTH CaMOCTOATEIBLHO NPHOOPETATh M UCMOJIb30BATh B IPAKTHYECKOM
JesiITeIbHOCTH HOBbIE 3HAHNS M YMEHMsI B CBO€ii NMpeIMeTHOI 00J1acTH

yl

YMETb CaMOCTOATCIIbBHO HpI/IO6peTaTI) 1 UCIIOJIL30BATh B
MPAKTUYECKON ACSITETFHOCTH HOBBIC 3HAHUS M YMEHUS B
CBOEH IIpeIMETHOU 00J1acTh

13, 14

ITK.1 roroBHOCTH JOPMYIHPOBATH LEJIM U 321241 HAYYHBIX HCCIEA0BAHUI B 00/1aCTH
HAHOTEXHOJOTMU U MUKPOCHCTEMHON TeXHUKH, 000CHOBAHHO BbIOMPATh TeoOpeTHYeCKUe H
IKCIePUMEHTAJbHbIE MeTObl M CPe/ICTBa pelieHusi chopMYJIMPOBAHHBIX 3a/1a4

31

3HaTh OCHOBHBIE 33]1a4M, HAIIPABJICHUS], TCH/ICHIIUH U
IIEPCIEKTUBBI Pa3BUTUS HAHOTEXHOJIOTUU U
MHUKPOCHUCTEMHON TEXHHUKH, a TAK)KE CMEXHBIX 001acTeit
HAyKH U TEXHHUKH, B TOM YHUCIIE, C YUETOM TpeOOBaHHIA
PErMOHANIBHBIX MPEIITPUATUHN

15, 16

yl

YMETh MpeaiaraTb HOBbIE 00JACTH Hay4HBIX
UCCIJIEIOBaHUM U pa3pabOTOK, HOBbIE METOJOJIOTUYECKHE
MOAXOBI K PEIICHUIO 33/1a4 B 00JIaCTH HAHOTEXHOJIOTUH

1 MUKPOCHUCTEMHOMN TEXHUKHU

17,18

y2

BJIAJICTh HABBIKAMH aHAJIM3a M UICHTU(PUKAIIMA HOBBIX
npobsieM U o0acTel uccieoOBaHus B 00J1aCTH
HAHOTEXHOJIOTUN U MUKPOCUCTEMHON TEXHUKHU

19, 20




BJIAJIETh COBPEMEHHOM HAYYHOW TEPMHUHOJIOTUEN U
3 OCHOBHBIMH TEOPETHYECKHUMHU U 3KCTIEPUMEHTATEHBIMU
y [I0/IX0JIaMU B IIEPEOBBIX HAIIPABJICHUAX 21, 22
HAHOTEXHOJIOTHMH M MUKPOCHCTEMHOMN TeXHUKH

YMETH BBINOJIHATH TEOPETUUECKOE U
y4 SKCIEPUMEHTAILHOE UCCIIEIOBAHUE B paMKaxX 23 24
MOCTaBJICHHBIX 3a/1a4 '

IIK.2 roToBHOCTH pa3padaTbiBATh METOAUKH MPOBeIEHHSI MCCIETOBAHUI U U3MepPeHuil
NapaMeTpoB U XapAKTEPUCTUK U3/1eJIMil HAHOTEXHOJIOTHN U MUKPOCUCTEMHOH TeXHUKH,
aHAJM3MPOBATH UX Pe3YyJIbTATHI

3HATh OCHOBHBIE METO/IbI BBICOKOUYBCTBUTEIILHOM
31 CBEPXJIOKATbHON M30UpaTeIbHON TUArHOCTUKY JJIst 25 26
U3Yy4YCHHSI HAHOCUCTEM '

3HATh (PU3UUECKYIO OCHOBY MPOIIECCOB, MPOTEKAIOIINX
3 MIpH pean3alii HAHOTEXHOJIOTHUH, BO3MOXXHOCTU U

XapaKTePUCTHKU MATEPUAIIOB, HCIIOIb3YEMbIX B 27,28

HaHOTEXHOJIOTUSIX

3HATh (PU3MKO-XUMHUYECKHE OCHOBBI IIPOIIECCOB,
33 MPOTEKAIOIIUX Ha TpaHuIax paszzenax ¢a3 B pa3InyHbIX 29 30
HAHO- U MHUKPOCHCTEMAX ’

YMETb FOTOBUThH METO0JIOTHYECKOEe 00OCHOBAHNE
yl HAy4YHOT'O MCCJIEI0BAaHUS U TEXHUYECKON pa3paboTKu B 31 32
00J1aCTH HAHOTEXHOJIOTUU U MUKPOCUCTEMHON TEXHUKH ’

) BJIaACTh HABbIKAMHU METOAOJOIrN4YE€CKOIo aHajin3a
y HAYYHOTO MCCIIEIOBAHUS U €T0 PE3YJIbTaTOB 33,34

YMETb pa3zpabaTbiBaTh METOAUKH MPOBEACHUS
WCCIJIEOBAHUM U U3MEPEHU TapaMeTPOB U

y3 XapaKTePUCTHK U3ENUN HAHOTEXHOJIOTHH U 35 36
MUKPOCHCTEMHOU TEXHHUKH, aHATTU3UPOBATH UX '
PE3yNbTaThI
4 YMETh aHAJIM3UPOBATh CBOMCTBA HAHOYACTHI] U
y HaHOMAaTepPHAaJIOB, BO3MOXKHBIE CITOCOOBI UX MOTYYESHUS 37, 38

IIK.3 roroBHOCTH pa3paﬁaTbIBaTb (lm3nqec1me U MaTEMATHYE€CKHUE MOJCJ/IN, IPOBOIUTD
KOMIILIOTEPHOC MOACIUPOBAHHEC UCCTECTYECMbIX (l)I/I3I/I‘IECKI/IX nmpoueccoB B objacTu
HAHOTCXHOJIOI'MH U MHKpOCHCTeMHOﬁ TCXHUKU

35 3HATh OCHOBHBIE MEXaHU3MbI (PU3NYECKUX SBICHH,
MIPOUCXOJIAIINX Ha HAHOYPOBHE 39, 40

3HATh OCHOBHBIE (PH3UKO-XUMUYECKUE MOJIEITH
36 MIPOIIECCOB, SBJICHUN U OOBEKTOB B 00J1aCTH 41 42
HAHOTEXHOJIOTUU ¥ MUKPOCHCTEMHOM TEXHUKHU ’

3HaTh CI)I/I?,I/I‘-IeCKI/Ie IMPUHIUIIBEI 1 MEXAHU3MBI, JIC)KAIIUEC

37 B OCHOBE IIOCTPOEHHUS U (QYHKIIMOHUPOBAHUS HAHO- U 43 44
MHUKPOCTPYKTYP '
YMETb OCYIIECTBIISITh (POpMATIU3ALNIO U
yl ITOPUTMU3ALUIO (PYHKIIMOHUPOBAHUS UCCIIEyeMOn 45. 46
CUCTEMBbI :
y10 YMETh aJICKBATHO CTaBUTh 3a7a4U UCCIEIOBAHUA U 47 48
1

OIITUMHM3AINHN CIIOKHBIX 00BEKTOB HAa OCHOBE METOJ0B




MAaTEMATUYCCKOro MOJCIUPOBAHUA

11 YMCTb IMIPUMCHATH COBPEMCHHLIC MCTOABI pacucTa U
y aHaJIM3a HAaHO- U MUKPOCHUCTEM 49, 50

BJIaJICTh METOJIAMH PacyeTa apaMeTpOB U OCHOBHBIX
y3 XapaKTEPUCTUK MOJICIICH, UCTIOJIb3YEMBIX B MPEAMETHOM 51 52
oOJactu d

BJIQJICTh HABBIKAMHU M METOJMKAMH pa3pa0dOTKH (DPHU3HKO-
5 MaTeMaTHYECKHUX MOJICIICH MPOLIECCOB, SIBIICHUN U

y 00BEKTOB B 00JIACTA HAHOTEXHOJIOTUN U 53-55
MHUKPOCHCTEMHOM TEXHUKHU

BJIQJICTh MPAKTHUYECKUMH HAaBBIKAMU PAOOTHI C
y8 MIPOrpaMMHBIMHM ITaKETaMHU MaTEMaTHYCCKOTO 56. 57
MOJCJIMPOBaHUs '

1.2 Ilpumep Onsera

HOBOCHWBUPCKUI TOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
DaxyapTeT pagUOTEXHUKHU U dJIEKTPOHUKU

JK3aMeHAMOHHBIN Omiaer Ne 1
K FOCYJIapCTBEHHOMY 3K3aMeHy 1o Hanpasienuto 28.04.01 HaHoTexHOJIOrHN 1 MUKPOCUCTEMHAS
TEeXHHMKA

1. TexHOMOrMM HM30TPONHOTO U AHU3OTPONHOIO MPOPHINPOBAHUS KPEMHHS: BIIAXHBIE U CyXHe
METO/bI NPO(YUIPOBAHUS.

2. Ilonsarue nepenarounoil pynkuuu. Kakum obpa3zom, 3Has nepeaaTouHyr0 (QyHKIIHIO, BEIUUCIUTD
PEAKIIMIO CUCTEMBI Ha MPOU3BOJIbHOE BO3/eiicTBHE? CBA3b ¢ UMITYJILCHON (QYHKIUEH.

3. OmnepanuoHHBbIE YCWIHTENU. BXomHOE HampshkeHHe CcMeleHus W BxogHo Tok OV,
OKCIEpUMEHTAILHOE ONPEIEIICHUE HANpsDKEHUs cMelleHuss u BxogHoro Toka OVY. Meronbl
YMEHbILIEHUs HanpsbKkeHus cmenenus OVY.

YTBepxkaato: 3aB. kadenpoit [IITuMD J.N. Octeprax
(Toamuck)
(mata)

1.3 MeToauka oneHKH

bunetsl k 3k3aMeHy (GOpMHUPYIOTCS U3 BOIPOCOB, NPEICTaBICHHbIX B myHKTe 1.5. buner
COJICPXKHUT TPU TEOPETHUYECKHX Bompoca. [IepBbiif, BTOpoil U TpeTuii BOmpockl OuiieTa BEIOUPAIOTCS
CIIy4aifiHBIM 00pa3oM M3 MepedHsl BOIPOCOB. DK3aMeH MPOBOJUTCS OYHO B MUCBMEHHOM (hopme 1o
OouneraM, ¢ 00sA3aTelbHBIMM OTBETAaMHM Ha JHMCTax OyMaru co mrTamnoM QakyibpTeTa |
MOCIEAYIOLIUM BBICTYIIJIEHUEM B YCTHOM (hopMe MO COAepKaHUIO MUCbMEHHBIX OTBETOB U OTBETOB
Ha JIONOJIHUTENIbHBIE BONIPOCHL. MITOroBast OleHKa 3a rOCyJapCTBEHHBIM DK3aMEH BBICTABISETCS B
COOTBETCTBUU C KPUTEPUIMU, IPUBEACHHBIMU B I1. 1.4.

1.4 Kputepuu ouneHKH



ITo pe3yjibTaTaM OTBCTOB CTYACHTA Ha BOIIPOCHI 61/IHCTa U JOONOJHUTCIIBHBIC BOIIPOCHI
(YTouHsIONME CYTh OTBETa) TOCYJapCTBCHHAs OSK3aMCHAIMOHHAS KOMHCCHUS  OIICHHUBAET
c(hOpMUPOBAHHOCTH KOMIIETCHIIUI Ha Pa3HBIX YPOBHSX.

CootBeTcTBHE YpOBHEH c(HOPMUPOBAHHOCTH KOMIETEHIUI, KPUTEPHEB OIICHKH U OAJJIOB IO
100-6anpHo# mkane mpuBeacHo B Tabmuie 1.4.1.

Taobnuua 1.4.1

YpoBeHnb
KpuTtepun onenku chopMUpPOBaAHHOCTH Auanazon
purep PMHP . 0aJ10B
KOMIeTeH Ui
CTY/ICHT MPABWJIBHO U TIOJTHOCTBIO OTBETHII HA YETHIPE
BOIIPOCA 3K3aMEHALMOHHOTO OMIIeTa, a TAKKe .
p ’ [TponBuHYTHII 87-100

JIOTIOJTHUTEIIHHBIC BOIPOCHI, YTOUYHSIONIUE CYyTh OTBETA,
4yeM MOoKa3all yriyOIeHHbIe 3HAHHS
CTY/ICHT MPABUJIBHO OTBETHJI Ha BCE BOIPOCHI, HO
HEIOCTaTOYHO Pa3BEpHYTO WIM OTBETHJI MUHHMYM Ha TPU .

A Pa3BEPHY M p bazoBbrit 73-86
BOIpoca Ousera abCOTOTHO NMPABUIIBHO U JIOCTATOYHO
pa3BepHYTO
CTY/ICHT B II€JIOM TPABUJIBHO OTBETUJ MUHUMYM Ha JBa
BOIpoca OuieTa, 3HaHUs HE CTPYKTYPUPOBAHbI U [Toporossiii 50-72
TIOBEPXHOCTHBI
CTYACHT MPABWIBHO OTBETUJI HE OoJiee ueM Ha OJTUH

Y P Hwxe moporosoro 0-50
BOIPOC K3aMEHAIIMOHHOT0 OMIeTa

HToroBas olleHKa IO TOCYIapCTBEHHOMY JK3aMeHy BhIcTaBisieTcs 1o 100-0autbHON 1IKate,
no OykBeHHoil mkane ECTS u B TpagummoHHoil ¢opme (B COOTBETCTBHM C JACHCTBYIOLIUM
[MonosxeHreM 0 OATBHO-PEHTHHIOBOW CHCTEME OIICHKH J0ocTkKeHui cryaento HI'TY).

1.5 IlpumepHbIii NepeyeHb TeOPeTHYECKUX BONIPOCOB

1. OcHoBHbIe MaTepuaibl, npuMeHsemsble B TexHonoruu MCT, ux HazHaueHHe U
XapaKTEPUCTUKH.

2. TexXxHOIOTHH N30TPOIHOTO U AHU30TPOMHOTO NPO(UIMPOBAHUS KPEMHUS: BIIAXKHbIE U CyXHe
METO/IbI TPOPHUINPOBAHHUS.

3. TlonukpemHuil: TEXHOJOIUs HaHECEHUS MIEHOK. OcTaTOYHbIE MEXaHUYECKHE HaNPSKEHUS.

IIpumep ucoab30BaHUs NOJIUKPEMHUS B U3TOTOBIICHUH JIEKTPOCTATHYECKOTO

MHUKPOMOTOpA.

ITopuCTBIii KPEMHMIA: TEXHOJIOTUS NOJIy4EeHHM TUICHOK. [IprMephl HCIOIb30BaHMS.

5. Tlnenku guokcuna kpemaus ®CC u BCC: cnocoObl momydenus. OctaTogHbIe
Mexanndeckue HanpsbkeHud. McnonszoBanne @CC u bCC .

6. SOG-mneHku: Matepuansl Ui IUIEHOK, CIIOCOObI HAHECEHUs!, Ha3HAYCHHE, OCTAaTOUHBIE
HaIpPSDKEHUS.

7. TlpoBoasmue nneHku B TexHonoruu MCT u UC: TexHonoruu Hanecenus. [Ipumepsr
ucrnonb3zoBanus B sneMenTax MCT n UC.

8. PZT kepamuku: pa3HOBUIHOCTH, CLIOCOOBI OJTYUYEHUsI, IPUMEHEHHE.

9. TMomumepnsbie Matepuansl B TexHonorun MCT: nomuumun, SU-8, napuen. [Ipumepsr
UCIIOJIb30BaHUs.

10. BraxxHO€ aHM30TPOITHOE TPABIICHUE KPEMHHSI: TPABUTENN, MEXaHU3M TPABIICHHS, TIPUMEPHI
UCIIOJIb30BaHUs.

11. 3aBuCHMMOCTb CKOPOCTH TPaBJICHUS OT KOHIIEHTPALMU JBIPOK B KPEMHUHU, P+-CTOI
TpasiieHue. [IpuMepsl HCIOIb30BaHUS.

B




12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

TexHoorust IMOIHOro CTON TpaBjieHUs. BoabT-aMiepHast XapakTepHUCTHKa IIpoLecca
TpaBieHus. [Ipumeps! ncnonb3oBaHus.

['my6okoe peaktuBHOe noHHOE Tpasienue (I'PUT). bom-npouecc. Kpuorennoe tpasienue.
3aBUCHUMOCTH CKOPOCTH TPABJICHUS OT aCIIEKTHOTO OTHOIIEHUS. D (DHEKT «BBIEMKI.
TexXHOoIOorus 3IEKTPOCTAaTUUECKOTO COEAMHEHMSI KpeMHUli-cTekno. Haznauenue, npumepsl
UCIIOJIb30BaHUS.

TexHonorus npsMoro cpalivBaHus KpEMHUEBBIX IU1acTUH. HazHaueHue, npumMepsl
HCIIOJIb30BaHUS.

TexHONI0rust XUMUKO-MEXaHUYECKOW MOJMPOBKU. Ha3zHaueHue, mpuMepsl UCIIOIb30BaHHUS.
TexHoJIor sl MOTYYEHUsI IUIEHOK U cTPpYKTYp MetooM Sol-Gel-nporecca. Haznauenue,
IIPUMEPBI UCII0JIb30BAHUS.

TexHomoruu ranbBaHUYECKOro ocaxkaeHus u popmoBku. LIGA-nponiecc. Haznauenue,
IIPUMEPHI UCII0JIb30BAHUS.

[ToBepxHOCTHAss MUKpOMAaIIUHHAs TexHoJorus. D dekt npuiunanus. CBepXKpUTHIecKas
CYIIKa, UCTOJIb30BaHUE CAMOCOOPOYHBIX CIIOEB.

®oropesuct SU-8 u poTouyBCTBUTENIBHBIE CTEKIIA: UCIIONIB30BAHUE ITUX MATEPUAJIOB IS
U3TOTOBJIEHUSI MUKPOKaHAJIOB.

Henurorpadudeckue MeToapl MUKPOMAITMHONW TEXHOJIOTHH: JIa3epHasi MUKpooOpaboTKa,
AJIEKTPO3PO3UOHHAS MUKPOOOpaboTKa, yIbTpa3ByKoBasi MUKpoOOpaboTKa, TpadapeTHas
MUKpOIIEYaTh.

MUKpOKOHTaKTHas M€4aTh.

TexHonorust HAHOUMIPUHT JuTorpaduu. Tepmo- u UV-HaHOUMIOPUHT JUTOTpadus.

[TonsiTust: ynpaBiieHUE, pEryJMpOBaHME, aBTOMATHU3ALMs, CUCTEMA YIPABICHUS, TEOPUs
aBTOMATUYECKOro ynpasieHus. Knaccudukanus cucreM aBTOMaTHYECKOTO yIIpaBJIeHUS
[TpuBectn dopmbl 3amucu auddepeHInanbHOro ypaBHEHUs! CHUCTEMbl aBTOMAaTHYECKOI'O
yIpaBJIEHUS: KJ1acCU4ecKyo, Jlamnaca, onepatopHyto (X3Bucaiina), MaTpU4HO-BEKTOPHYIO.
[Tonstue nepexomgHoit ¢ynkuuu. I'paduueckas wnmmoctpamus. Kakum oOpasoM, 3Has
NEePEeXO/IHYI0 (DYHKIIMIO, BBIUMCIUTD PEAKIMIO0 CHCTEMBbl Ha IMPOU3BOJBHOE BO3ZEHCTBHE?
CBs3b ¢ UMIYIBCHOM (DYyHKITHEH.

[TonsstTue umnynabcHOW ¢yHkuuu. ['paduueckas wmmoctpanus. Kakum oOpaszom, 3Had
UMITYJIbCHYIO (DYHKIIMIO, BBIYUCIUTH PEAKLHUI0 CHUCTEMBbl Ha MPOU3BOJIBHOE BO3/EHCTBHE?
CBs13b ¢ IepexoJHON (pyHKIHEH.

[Tonsatue nepenatounoit Qynkuuu. Kakum oOpa3oMm, 3Has mneperaTodyHyr (YHKIHUIO,
BBIUMCIIUTh PEAKLMI0 CUCTEMbl Ha IPOU3BOJIbHOE Bo3jelcTBUE? CBA3b C HUMITYJIBCHOM
(byHKIHEH.

OO6o01ieHHas YacTOTHas XapaKTepHUCTUKA: CIOCO0 MOody4deHHs, (opMbl TpadUyecKoro
IIPEICTaBICHMUS.

IlpaBuna mnpeoOpa3oBaHuss CTPYKTypHBIX cxeM. [locienoBarenbHoe, mapaielbHOE,
napajielIbHO-BCTPEYHOE COCAUHEHUE 3BEHbEB. IlepeHoC y3ia uepe3 3BEHO, 3BeHa 4epes
y3€ell, CcyMMarTopa 4epe3 3B€HO, 3B€Ha 4epe3 CyMMaTop.

Onpenenenne yctoMunBoCTH. [IpnynHBI HEYCTONYMBOCTH. 3aBUCUMOCTh YCTOMYHMBOCTH OT
CTPYKTYpbl CHUCTEMBI, BEJIMYMHBI BHEIIHUX BO3JIEHCTBUH M HAYaJIbHBIX YCIIOBHIA.
KauecTBeHHBII BHJ NEPEXOJHBIX W HUMIYIbCHBIX XapaKTEPUCTUK YCTOWYMBOM H
HEYCTOWYMBOW CHCTEM. MartemaTudeckas 3aluch YCIOBUS YCTOMYMBOCTH. CTpyKTypHast
HEYCTONYNBOCTD.

XapakTepucTUYecKoe ypaBHEHHME B  aHajiM3e Ha  ycToluMBocTh. BbeBom w3
T depeHIMaIbHOr0  ypaBHEHMs, ONUCHIBAIOIIETO TIOBeleHHe cucteMbl. CBs3p ¢
nepenaToyHoi GyHkuuen. BausHue ko3pPUIMEHTOB XapaKTepUCTUYECKOTO YpaBHEHHUS Ha
YCTOMYUBOCTH (HEOOXOAMMOE YCIOBHE YCTOWYMBOCTH)

BnusiHue xKopHEH XapaKTEpUCTHYECKOrO ypaBHEHHUS HAa BHJ NMEPEXOJHON XaPaKTEPUCTUKH
cucrteMbl. Heobxoaumoe 1 JOCTaTOYHOE YCIIOBUE YCTOWYMBOCTH.
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Kputepun ycroitunBoctu Payca, ['ypuma, MuxaiinoBa, HalikBucra: Ha3HaueHue,
CpaBHHUTEIbHAS XapaKTEPUCTUKA 10 00JIACTH MPUMEHEHHUSI.

KauecTtBo perynupoBanus. [lapaMeTpsl, 10 KOTOPHIM NPOU3BOIUTCS OLICHKA Ka4yeCTBa.
[TonsiTue cratuueckoil ommOku perynupoBaHus. CTaTHuecKas U acTaTU4ecKas CHCTEMBI
peryJIMpoOBaHusl.

Knaccudukanus curnanon o ¢popme npeacrapienus. CBOMCTBA CIIEKTPOB HEMPEPHIBHBIX U
JIUCKPETHBIX CHUTHAJIOB. JIMHEWHBIE HMMIYJIbCHBIE CHUCTEMBI. B dYeM 3akmrodaercs
0COOCHHOCTh aHAJIN3a UMITYJIBCHBIX CUCTEM I10 CPAaBHEHUIO C HEPEPHIBHBIMH.
KoHeuHo-pa3HOCTHOE ypaBHEHHE JIMHENHON UMITYJIbCHOM CUCTEMBI.

Huckpernas nepenatounasi GyHkus. Z-nmpeodpazoBaHue.

OOmiee  ycioBHE  YCTOMYMBOCTM  JIMHEHHBIX HMMIYJbCHBIX CHCTEM. buimHeiHoe
npeoOpa3oBaHueE.

JluHeanu3zyeMble M HEJIMHEAPU3yEeMbl€ HEJIMHEUHBIE CHCTEMBI. THIOBBIE CTATUYECKHE
HeJIMHEHHbIC 3BeHbsl. OCOOEHHOCTH HEJIMHEHHBIX CHCTEM.

OnepannonHble yeunuTelu. BxoHoe HanpspkeHNne CMEIeHUs U BXOJHOU Tok OY.
DKCrepuMEHTAJIbHOE OIPEIeICHUE HAIPSDKEHUS CMEIeHNs U BXoqHOro Toka OY. MeTo bl
YMEHbILIEHUS HanpsbKkeHus cmemenus OVY.

[ymsl onepanmonHoro ycunurens. CHuxenue myma OVY.

Yacrotusle xapaktepuctuku OY. Metoabl 4acTOTHOM Koppekiuu. PaboTa Ha eMKOCTHYIO
HarpysKy.

Henuneitnocts koapduuuenta nepenauu OY.

Ocnabnenne cMH(a3HOTO CUTHANIA ¥ BIUSHAA UCTOYHUKA uTanus OY.
HMHcTpyMEHTaIbHBIE YCUJINTENN HA OJHOM, ABYX U Tpex OV.

MocToBBIE H3MEPUTENBHBIE CXEMBL. YIIpaBICHUE MOCTaMU. JInHeapu3anus MOCTOBBIX
JATYMKOB.

IIpakTHueckue nenu HOpMUPOBAHUS CUTHAJIA C U3MEPUTEIBHBIX MOCTOB.
ITocnenoBarensusie LIAIT: ITAIT ¢ mupoTHO-nMITynbcHOM Moaymsiiueit, LIAII na
MIEPEKIIIOYAEMBIX KOHIEHCATOPaX.

[Tapamnensusie LHAIL: [TAII ¢ cymmupoBanneM Tokos, LIAII ¢ cymmupoBanuem
HanpspkeHud, LIAII Ha nepexirouaeMbIX KOHIEHCATOpax.

ArniepTypHas OTPEIIHOCTh ¥ KBaHTOBBIN 11ym ALIIL.

[Tapannensusie AL

[TapanmnensHo-niocnenosarensHble ALIL: MHOrocrynenuarsie ALIL, MHOroTaKTHBIE
napauiensHo-nocneaoatenbabie AL, konseiiepasie ALIL.

[Tocnenorarensubie ALIL: ALl nmocaegoBarensHOTO cuera, AL mocinegoBarensHOro
IpUOIMKEHUS.

Wurerpupyroniue AL

Curma-nensta AIIL.

2 IlacnopT BBINYCKHOIi KBAJM(UKALMOHHOMH PadoThI

2.1 O6001meHHasi CTPYKTYPA 3alIMTHI BHIMYCKHOM KBaJMpukaunonHoii padorsl (BKP)
O6o06menHas cTpykrypa 3amutsl BKP npusenena B tabmmie 2.1.1.

Tabmuma 2.1.1

Pasznensl u dTannl

Koasl IHoka3aTenu chpopMHUPOBAHHOCTH BKP
OK.1 cnoco0HOCTH MCI0JIb30BATh HHOCTPAHHBIN A3BbIK B IpodeccHOHANBbHOI cdepe
31 3HaTh TEPMUHOJIOTHIO MPO(ecCHOHANBHOM chepbl aHAJIMTHYCCKUH
JEeSATEIbHOCTH HA THOCTPAHHOM SI3BIKE 0030p JIUTEPATYpBI
samura BKP




(YCTHBIM JTOKJIA)
vl yYMETh YUTATh U peeprupoBaTh JUTEPATypPy Ha AHATMTHICCKII
HHOCTPAHHOM SI3BIKE
0030p JIUTEPATYPBI
YMETh UCIOJIH30BaTh 3HAHUS SI3bIKA JIJIS AHAJIMTUICCKHUN
y2 po(eCCHOHATHLHOI0 MEKYHAPOIHOrO OOLIeHHs U B | 0030p JIUTEPATypPhI
HAy4YHO-HCCIICIOBATEIILCKON ACSITEIbHOCTH HCCIIEN0BATENbCKAS

(mpoekTHasi) 4acTh

OK.2 cmoco0HOCTh MCIOJIL30BATDH HA NMPAaKTUKE YMEHHUS U HABBIKH B OpraHU3alluu

HCCIICT0BATCIbCKUX U MPOCKTHBLIX paﬁoT, B YHIPABJICHUH KOJJICKTUBOM

yl

B OpraHuU3aliy UCCIIEI0BATENbCKUX U MPOEKTHBIX
paboT, B ynpaBieHUU KOJIJIEKTUBOM

YMETH UCIIOJIB30BAaTh Ha IIPAKTUKEC YMCHUSA U HABBIKH

uccieioBaTeIbCKast
(mpoekTHas1) yacTb

OK.3 roTOBHOCTH K AKTUBHOMY OOIIIEHHMIO ¢ KOJLIJIETaMH B HAYYHOI, IIp
COIHAJIBLHO-001IeCTBEHHOM cepax aeATeIbHOCTH

OU3BOJACTBEHHON U

y2

YMETh OOIIATHCS C KOJUIETaMu B HAYYHOH,
MIPOU3BOJICTBEHHON U COIIMAIbHO-00111€CTBEHHOM
cdepax AesITeTbHOCTU

UCCIIeIOBATENIbCKas
(IpoekTHas) 4acTh
sammra BKP
(ycTHBIN AOKIIa])

OK.4 cnocooHO

CTh a1alITUPOBATHCHA K UBMCHAKINUMCHA YCJIOBUAM, IEPECOLCHUBATH
HAKOIJIEHHBIH OINbIT, AHAJIU3UPOBATH CBOU BO3MOXKHOCTH

32

3HATb COBPEMCHHYIO HAYYHYIO KapTUHY MUpaA

3aJ]aHKe Ha
BBIITYCKHYIO
KB (PUKAITMOHHYIO
paboty
eJIH U 3371291
UCCIICIOBAHHS
AHAJIUTUYECKUU
0030p JTUTEPATYPHI

35

3HaThb OCHOBHBIE METOIOJIOTHNYECKUE KOHLICTILINH
COBPEMEHHOMN HAYKHU

3a/laHHe Ha
BBITTYCKHYIO
KBaJIM(DUKALIMOHHYIO
paboty
eI U 337291
HCCIeA0BaHUS
AHAJIUTUYECKUU
0030p JIUTEPATYPHI

37

3HATb OCHOBHBIC MCTOABI HAYUYHOT'O ITO3HAHUA

3aJlaHue Ha
BBITTYCKHYIO
KBaJIM(DUKAIIMOHHYIO
paboty
eI U 3a7a41
UCCIIEIOBaHMS
AHAJIMTUYECKUN
0030p JIUTEPATYPHI

yl

YMETh aIalTUPOBATHCS K U3MEHSIOIIUMCS
YCJIOBUSIM, IEPEOIIEHUBATh HAKOIUJIEHHBIN OIIBIT,
AHAJIM3UPOBATH CBOM BO3MOKHOCTH

AHAJTUTUYECKUI
0030p JIUTEPATYpPHI
UCCIIeI0OBaTEIbCKas

(mpoekTHasi) 4acTh

OIIK.1 cmoco0HOCTh MOHUMATH OCHOBHBIE MP00JIeMbI B CBOEi NMpeAMeTHOM 00J1acTH,

BbIOMPATH METO/Ibl i CPEJACTBA UX pellleHH s

31

HMETH IPEJCTABIECHUE O MOCIEAHUX OTKPHITHSIX B
00J1acTH HAHOTEXHOJIOTUN U MUKPOCHCTEMHOM
TEXHUKU

AHATUTUYECKU I
0030p JIUTEPATYypPhI
UCCIIeIOBATEIhCKAS
(TpOeKTHAs) YacTh




3aJaHye Ha

BBIITYCKHYIO
3HATh OCHOBHBLIC 3aKOHOMepHOCTI/I I/ICTOqueCKOFO KBaJ_H/I(l)I/IKaHI/IOHHyIO
13 MpOLECcCa B HAYKE U TEXHHUKE, 3TAIlbl UCTOPUYECKOTO paboTy
pPa3BUTHSI HAHOTEXHOJIOTUH, MECTO U 3HAYCHHE Lely 1 3340
HAHOTEXHOJIOTMU B COBPEMEHHOM MHUPE
HUCCIEeI0BaHUS
aHAJINTUYECKUN
0030p JIUTEPATYPHI
AHATUTUYECKUN
24 3HATh METO(0JIOTMYECKUE OCHOBBI M IPHHIIUIIBI 0630p JUTEPATYPHI
COBPEMEHHOMN HayKH
HCCIIe0BaTEIbCKAs
(mpoekTHasi) 4acTh
3HaTh OCHOBHbBIE HCTOPUYECKUE ITAIIbl U
35 MPEAIIOCHUIKA BO3HUKHOBEHUSI HAHOTEXHOJIOTHU U aHATUTHYECKUI
MHKPOCUCTEMHON TEXHUKHU 0030p IUTEPATYPHI
3HATh NIEPEJOBON OTEUECTBEHHBIN U 3apYyOEKHBIH
36 OIIBIT U JOCTHKEHHUS B 00JIACTH HAHOTEXHOJIOTMU U aHAJTUTUYCCKUU

MI/IKpOCHCTeMHOfI TCEXHUKU

0030p TUTEPATYPHI

OIIK.2 cnocoOHOCTH HCIOJIB30BATH Pe3YJIbTAThl 0OCBOCHUS JUCHHMILIMH IPOrPaAMMBbI

MArucTpaTypbl

yl

YMETb UCIOJI30BATh PE3YJIbTAThl OCBOCHHUS
JUCLHUIIIMH IIPOrPaMMBbl MarucTpaTypsl

uccieioBaTeIbCcKast
(mpoexTHas1) 4yacThb

OIIK.3 cmocodoHocTt

e (KpeaTuBHOCTb)

b 1€MOHCTPHPOBATH HABBIKU Pa0OThI B KOJLIEKTHBE, IOPOKIATH HOBbIE

yl

HUMCECTH OIIBIT pa60T1)1 B KOJIVZICKTUBC

UCCIICIOBATEIIbCKAS
(IpoeKTHas) YacTh

YMETDH MMOPOKAATh HOBBIC UACH, ITPOABJIATH
KpCaTuBHOCTH

3aJjaHye Ha
BBIITYCKHYIO
KBaJIM(DUKALIMOHHYIO
paboty
BBEJICHUE
(BKITIOHaroIIEe
AKTyaJIbHOCTb
BbIOpaHHOM
TEMaTHKH)
LeNU U 3a]1a4n
UCCIIEI0BaHUS
uccieoBaTeIbCcKast
(TpoeKTHas) 9acTh

OIIK.4 cioco0HOCTH CAMOCTOATEILHO IPHOOPETATH M HCII0JIB30BATh
JAeATeJIbHOCTH HOBbIC 3HAHUSI M YMEHHSI B CBOCH MpPeJIMeTHOM

B IIPAKTHYECKOI
obJacTu

yl

YMCTb CaMOCTOATCIILHO HpI/IO6pCTaTB u
HUCIIOJIB30BaTh B HpaKTquCKOP’I JACATCIIBHOCTH HOBBIC
3HAaHUA U YMCHUS B CBOEH HpCI[MCTHOP'I obiactu

aHAJINTUYECKUHN
0030p IUTEPATYpPHI
HCCIIeI0BaTeNbCKas

(TpoeKTHAs) 9acTh

OIIK.5 roroBHOCTH 0)OPMIIATH, NPEACTABIATD, JOKJIAABIBATL H APTYMEHTHPOBAHHO

3alMIIATH Pe3yJbTAThl BHINOJHEHHOI padoThI

YMCThb O(I)OpMJ'I}ITB, MMPpEaACTaBJIATh, JOKJIIAAbIBATh U

opopmnenue BKP
yl apryMEHTHPOBAHHO 3alHIIATh PE3yIbTaThI sanmita BKP
BBITIOJTHEHHON pabOThHI S
(YCTHBIN JOKIIAM)
V2 BJIQ/ICTh HABBIKAMU MYOJIMYHBIX JETOBBIX H HAYUYHBIX samra BKP

KOMMYHUKaUN

(ycTHbIN gokman)

I1K.1 roroBHOCTH (hpOpMYJIHPOBATH LEJIH M 321a4M HAYYHBIX HCCJIEI0BAHUI B 00J1aCTH
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HAHOTEXHOJIOTMH M1 MUKPOCHCTEMHON TEXHUKH, 000CHOBAHHO BHIOMPATh TeOpeTUYECKUE U
IKCNEePUMEHTAJIbHbIE MeTObI M CPe/ICTBA pelieHusi c¢(hOpMYJIMPOBAHHBIX 3a/1a4

3HATh OCHOBHBIC 3aia4M, HAIIpaBJICHUA, TCHACHINHN U

IIEPCIIEKTUBLI Pa3BUTUSA HAHOTEXHOJIOTUU U aHAIMTHICCKUU
31 MHUKPOCHCTEMHOM TEXHUKH, a TAKKE CMEXKHBIX 0030p JIUTEPATYPHI
oOnacTell HayKu U TEXHUKH, B TOM YHCJIE, C YUETOM | KCCIIEN0BATENbCKASA
TpeOOBaHUI pErMOHATBHBIX TPEANPUATHIA (mpoeKTHas1) YacThb

YMETh IPEIAraTh HOBbIE 001aCTH HAy4IHBIX aHATTHHICCKIN
UCCIIeIOBAaHHH U pa3pabOTOK, HOBBIE 0030p JITEPATYphI

yl METOI0JIOTHYECKUE TIOAXObI K PEIICHUIO 33124 B LIEJIU U 3a7a4U

00J1aCTH HAHOTEXHOJIOTUU U MUKPOCHUCTEMHON UCCIICIOBAHMS
TCXHUKH HCCIIEeI0BATENbCKAs
(mpoekTHasi) 4acTh

AQHAJIMTUYECKUI
BJIa/ICTh HAaBbIKAMU aHAIN3a U HACHTU(DHUKALMH 0630p JIUTEPaTYpHI

v2 HOBBIX TIPOOJIEM 1 00JIaCTel HCCICA0BAHNUS B LM ¥ 33124

00J1acTh HAHOTEXHOJOTUN U MUKPOCUCTEMHOMN HCCIIeIOBAHNS

TEXHUKHU
UCCIIEI0BATEIbCKAs
(TpoeKTHas) 9acTh
BJIAJIETh COBPEMEHHOM HAYYHOW TEPMUHOJIOTUEN U
OCHOBHBIMH T€OPETUYECKUMU U
y3 HKCIEPUMEHTAIbHBIMU NIOIX0JaMH B IIEPEIOBbIX UCCIIEI0BATEIbCKAS
HaIPABJICHUAX HAHOTEXHOJIOTUN U MUKPOCUCTEMHON | (TMPOEKTHAas) 4acTh
TEXHUKHU

YMETh BBIOJHATh TEOPETUUECKOE U LCIH U 3a7a9H

y4 SKCIECPUMECHTAIILHOC MCCIICOBAHUE B paMKax HACCIICIOBaHUA
IIOCTABJICHHBIX 3a7a4 UCCIIEI0BATEIIbCKAs

(TpoeKTHas) 9acTh

IIK.2 roroBHOCTH pa3paﬁaTbIBaTb METOJAUKHU IPOBEACHUA HCCJIeI0BAHUM U I/I3Mepel-[]/ll7]
mapaMeTpoB U XapaKTePUCTHUK HU31eJIHd HAHOTEXHOJIOTHH 1 MHKpOCI/ICTeMHOﬁ TEXHUKHU,

AHAJIM3HPOBATH UX Pe3yJbTAThI

3HaThb OCHOBHBIC MCTOIbI BBICOKO‘IYBCTBHTGHLHOﬁ

31 CBEPXJIOKAJIbHON M30UpaTEeIbHOM TMAarHOCTUKY Ui | HCCJICI0BaTeIbCKas
U3Yy4YEHUSI HAHOCUCTEM (mpoexTHas1) yacTb
3HaTh (PU3MUECKYIO0 OCHOBY IIPOLIECCOB,
32 MPOTEKAIINX IIPH peaTnu3aliy HAHOTEXHOJIOTHH, HCCIIEIOBATENBCKAS
BO3MOKHOCTHU U XapaKTEPUCTUKU MAaTEPHUAIIOB, (NPOCKTHAS) YACTE
HCIIOJIB3YEMBIX B HAHOTEXHOJIOTHSIX p
3HaTh PU3UKO-XMMHUYECKHE OCHOBBI IPOLIECCOB,
33 IPOTEKAIOIINX Ha FpaHUIax paszaenax (a3 B HUCCJIEN0BATCIIbCKAsA
Pa3IMYHBIX HAHO- U MUKPOCHUCTEMAX (mpoexTHas1) yacTb
YMETh TOTOBUTH METO0JIOTHUECKOe 000CHOBaHHE
1 HAy4YHOT'O HCCJIEI0BAaHUS U TEXHUYECKON pa3zpaboTky | HCCICIOBATCIIbCKAs
y B 00JIaCTH HAHOTEXHOJIOTUU ¥ MUKPOCHCTEMHOMN (mpoexTHas1) 4yacTh
TEXHUKH 3aKJIIOYEHUE
2 BJIQJIETh HABBIKAMU METOI0JIOTMYECKOTO aHaJIM3a HCCJICAOBATCIIbCKAA
y Hay4HOI'O HCCIIEJOBAHUS U €r0 PE3YJIbTATOB (mpoexTHas1) yacTb
3aKJIIOYEHUE
yMeTh pa3padaTbiBaTh METOIUKHU TPOBEICHHS
WCCIIEOBAHUI Y U3MEPEHUI TapaMeTPOB U
y3 XapaKTEPUCTUK M3/1EINI HAHOTEXHOJIOTUN U UCCIIEN0BATENbCKas

MUKPOCHCTEMHOM TEXHUKH, AHAJTU3UPOBATH UX
pe3ynbTaThl

(mpoekTHas) 4acTh
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y4

YMETh aHAJIU3UPOBATh CBOMCTBA HAHOYACTHI] U
HaHOMAaTCpHaJIOB, BO3MOKHBIC CIIOCOOBI MX
MMOJIYy4YCHUSA

UCCIIeIOBATEIIbCKAs
(TpoekTHas) 4acTh

IIK.3 roroBHOCTH paSPaﬁaTbIBaTb (lm3nqec1me " MaTeéMaTU4Y€CKHE MO/1€JIN, IPOBOAUTH
KOMIIbIOTEPHOEC MOJAC/JIMPOBAHUE UCCIICAYEMBIX (l)l/l3l/l‘leCKI/IX poueccoB B objacTu

HAHOTEXHOJIOI'UHN U MHKpOCHCTEMHOﬁ TEXHUKHU

31 3HATh METOAbLI CHHTE3a 1 MCCIICIOBAHMS MOJICICH HcciIea0BaTeIbCKasd
(IpoeKTHas) YacTh
3HATh (PU3UUECKUE U MATEMATHUECKUE MOICIH
33 MIPOLIECCOB U SIBJICHUH, OTHOCSAIINXCS K UCCIIEI0BATENbCKAs
HCCIIETyeMOMY OOBEKTY (mpoekTHas) 4acTh
35 3HAaTh OCHOBHbIE MEXaHU3MbI (PU3UUECKUX SBICHU, HCCIIEIOBATENbCKA
MPOUCXOASAIINX Ha HAHOYPOBHE
(TpoekTHas) 4acThb
3HATh OCHOBHBIC (PU3UKO-XUMHUECKUE MOICITH
36 MIPOIIECCOB, SBJICHUN U OOBEKTOB B 00J1aCTH HCCIIEI0BATEIIbCKAs
HAHOTEXHOJIOTUU U MUKPOCUCTEMHOM TEXHUKHU (mpoexTHasi) 4yacTh
3HaTh U3UYECKUE TPUHIIUIBI 1 MEXAHU3MBI,
37 JeXallre B OCHOBE ITIOCTPOCHHUS U UCCIIE/IOBATEIbCKas
(YHKIIMOHUPOBAHUSI HAHO- U MUKPOCTPYKTYD (mpoexTHas1) yacThb
YMETb OCYIIECTBIATH (DOPMATU3ALIUIO U
yl ITOPUTMHU3ALUIO (PYHKIIMOHUPOBAHUS HCCIIEyeMOW | HMCCIIeI0BATEIbCKAs
CUCTEMBI (mpoexTHas1) 4yacThb
YMETH aJICKBaTHO CTABUTh 33/1a4d UCCIICIOBAHUA U LEIH U 3a71a9H
y10 OIITUMM3ALINU CIIOKHBIX 00BEKTOB Ha OCHOBE HUCCIICIOBAHUSA
METOJIOB MaT€MaTUYECKOT0 MOJEINPOBAHUS UCCIIE0BATENLCKAs
(mpoexTHasi) 4yacTh
yil YMETE TIPUMEHSTH COBPEMEHHBIE METOJIBI PACUCTA M | o en0BaTEILCKAS
aHaJIM3a HaHO- U MUKPOCHCTEM
(mpoexTHas1) yacTb
BJIAJIETh METO/IAMH pacyeTa napaMmeTpoB U
y3 OCHOBHBIX XapaKTEPUCTUK MOJIETICH, UCTIOJNBb3yeMbIX | HCCIICIOBATEIbCKAs
B MIpeIMETHOM 00JacTH (mpoekTHas) 4acTh
BJIQJIETh HABBIKAMH M METOJMKAMH pa3paboTKu
V5 (hu3HKO-MaTEMaTHYECKUX MOJIEIICH IIPOLIECCOB, HCCIEI0BATENbCKAS
SBIIEHU ¥ OOBEKTOB B 00JIACTH HAHOTEXHOJIOTUU U
- (mpoexTHas1) yacTb
MUKPOCUCTEMHOU TEXHUKU
BJIQ/IETh MPAKTUYECKUMH HABBIKAMU pabOTHI C
y8 IporpaMMHBIMHU ITaKeTaMU MaTEMaTHIE€CKOI'0 ncciIe10oBaTebCKas

MOZCIINPOBAHUSA

(mpoexTHas1) yacTb

I1K.4 roToBHOCTDH BbINOJHSIATD HAYYHO-TEXHHYECCKHE 0TYETDbI, 10KJIAa1bI, nyﬁnnxaunn mo

pe3yjabTaTaM BbINIOJIHCHHBIX HCCaeT0BAHUH

HUMCTH OIBIT MOATOTOBKU HAYYHO-TCXHUYCCKUX

Hnccjaea0oBaTCIbCKas

yl 0T4€TOB, JOKJIAI0B U IyOIHKALMii 10 TeMe (IPOEKTHAS) 4aCTh
ucCIe10BaHU I
odopmienne BKP
YMETh OLICHUBATh HAYYHYIO 3HAYUMOCTb U
2 MEPCIEKTUBBI TPUKIAaTHOTO UCIIOJIE30BaHUI HCCIICI0BATCIbCKAs
y Pe3yIbTaTOB MCCIICIOBAHUN B 00J1aCTH (poexTHas1) 4yacTh
HAHOTEXHOJIOI'NH 1 MHKpOCHCTeMHOP'I TEXHUKHU 3aKJIIOUEeHUue
y3 HUMETb OMBIT padOTHI C IEPUOTUICCKON HAYIHOM AHAJTUTUYECKUI

JIUTEPATYpPOU, IUCKYCCUN HA 3aJaHHYIO TEMY U

0030p IHTEPATYPHI
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BBICTYIUICHHI Ha HAYYHBIX CEMHHApax sammra BKP
(YCTHBIM JTOKJIa)

AHAJIUTUYECKUI
0030p JIUTEPATYypPHI
y4 YMETH JICTIaTh HOKJIAAbl HA 3aIJaHHYI0O HAYYHYIO TEMY | HCCICAOBATCIIbCKAA
(TpoekTHas) 4acThb

sammra BKP
(YCTHBIHM JTOKJIa)

ITK.S roroBHOCTH 0(hOpMIIAITH 3asIBKH HA 32IIUTY 00beKTOB HHTE/IEKTYAJIbHOM

COOCTBEHHOCTH
3HaTh 00 OCHOBHBIX TPEOOBAHUSX, IPEABIBIAEMBIX K

31 3asBKaM Ha 3alUTy 00bEKTOB UHTEIUIEKTYaIbHON UCCIIEI0BATEIbCKAs
COOCTBEHHOCTH (TpoekTHas) 4acTh

HUMETH MPEACTABICHUE O MATEHTHBIX U aHAJIMTHYCCKUN
32 JUTEPaTypHBIX UCTOYHHKAX IO pa3pabaThiBaeMon 0030p JIUTEPATYPBI
TeMe UCCJIE/IOBATEIbCKAs
(IpoeKTHas) YacTh

. aHAJUTUYECCKUI
vl MMETb OIIBIT HATCHTHBIX UCCICA0BAHUH 110 0630p JHTEPATYPHI

pa3pabarbIiBacMOl TEMATHKE

UCCJIEIOBATEIbCKAs

(IpoeKTHas) 9acTh

IIK.19.B cnocoOHOCTH pa3padaTbiBATh TEXHUYECKHUE 32IaHUS] HA IPOEKTHPOBAHUE
TEXHOJIOTHYECKHUX MPOLEeCCOB MPOU3BOICTBA MATEPUATIOB M M3/1eJIHil JIeKTPOHHOI TeXHUKH

BJIaACTh METOAaMU MaTEMAaTHYICCKOI'O
yl MOJICJIMPOBAHUS IPUOOPOB U TEXHOJIOTMUECKUX UCCJIEI0BATEIbCKAS
IIPOLIECCOB € LEIBI0 ONITUMU3ALUHU UX ITAPAMETPOB (mpoexTHas1) yacTb

BJIAJIETh COBPEMEHHBIMH MPOrPAMMHBIMU
cpenctamu (CAD) MoaenmupoBaHus, ONITUMATHHOTO
y3 MIPOCKTUPOBAHUS U KOHCTPYHUPOBAHUS TPUOOPOB, UCCIIEI0BATEbCKAs
CXEM U yCTPOWCTB IEKTPOHUKU Y HAHOAJIEKTPOHUKH | (IIPOEKTHAsI) 4acTh

pa3IUYHOTO (HYHKIIMOHATIHLHOTO HA3HAYCHUS

yMETh pa3pabarbIiBaTh GU3NUYECKUE U
v4 MaTeMaTHYeCKue MOJIETIH MPUOOPOB U YCTPOICTB
JIEKTPOHUKHU M HAHOAJIEKTPOHUKH, pa3padaThIBaTh
TE€XHOJIOTUYECKHE MapIIPYThl UX U3TOTOBIICHUS

UCCIIeIOBAaTeIbCKast
(mpoexTHas1) 4yacTh

2.2 CTpYKTYpa BbINYCKHOI KBAIU(PUKATUOHHON PadoThI
BrinmyckHas kBan(uKamoHHas paboTa COJIEPKUT CIeyIOIUe pa3aesbl:
— 3aJaHue Ha BBITYCKHYIO KBAJIM(UKAIIMOHHYIO paboTy,
— a”HoTaus,
— BBeJeHHE (BKIIIOYAIOIIEE aKTyalbHOCTh BEIOpAaHHON TEMAaTHKH),
— IIeJM U 337a4d UCCIIEJOBAHNS,
— aHaAJUTUYECKHUI 0030p IUTEPaTypHI,
— ucclenoBarenbekas (pOeKTHas) 4acTh,
— 3aKJIIOYEHHE,
— CIHMCOK HCIIOJIb30BAHHBIX MCTOYHUKOB (B TOM 4YMCJIE€ MCTOYHMKM HA MHOCTPAHHOM
SA3BIKE),
— TIpuiiokeHus (Mpu HEOOXOAUMOCTH).

2.3 MeToanka olleHKH BBIMYCKHOI KBATU(PUKAIMOHHOH padoThI
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2.3.1 BrimyckHas kBanuguKaroHHas padora onenuBaercs Ha 3aceganuu ['OK. Unenst 'OK
OLICHUBAIOT COJIEp>KaHuEe PadOTHI U €€ 3alUTY, BKIIOYAOIIYIO JOKJIAJ U OTBETHl HA BOMPOCHI, MO
KpUTEPUSAM, IPUBEICHHBIM B paszzene 2.4.

2.3.2 CornacoBaHHasi UTOTOBAas OLEHKA BHICTABIIETCS HA OCHOBaHHMM OIIeHOK wieHoB DK c
YYETOM OIICHKH PYKOBOAMTENsSI paboThl. MTOroBas OlEeHKa MO pe3yiabTaTaM 3allUThl BBITYCKHON
KBATM(UKAIIMOHHON paboThl BhicTaBisieTcs o 100-0amnbHOM 1mikazie, nmo OykBeHHou mikane ECTS
U B TpPAAULMOHHOW ¢opme (B COOTBETCTBUH C JeiicTByromuM [lonoxkeHuemM o OaibHO-
PEUTHHIOBOM CHCTEME OIICHKH JOCTHKeHu# ctyaeHToB HI'TY).

2.4 Kputepuu ouenku BKP

Kputeprun O1eHKH BBITYCKHOW KBaTH(UKAMOHHOW paboThl mpuBeaeHsl B Tabmune 2.4.1. Ha
OCHOBaHHMHM IPHUBEACHHBIX KpHuTepueB npu oueHke BKP nemaercst BeiBox o cdopmupoBaHHOCTH
COOTBETCTBYIOIIMX KOMIIETCHIIMI Ha Pa3HbIX YPOBHSIX.

Taobmnuua 2.4.1

YpoBeHb
Kpurepun ouenku BKP chopMuUpOBaHHOCTH
KOMIIETEHIH i

Jlnama3oH
0aJLl10B

e crpyktypa u  odopmienune BKP  momHOCTBIO
COOTBETCTBYET BCEM IIPEIbSIBIIIEMbIMU TPEOOBAHUSIMU

® 1CCIIEOBAHUE IIPOBEICHO INIYOOKO U IIOJIHO, TeMa
packpseITa

e B pabore OTpaXeHbl M OOOCHOBAHbBI IOJIOKECHMS,
BBIBOJIbI, IIOATBEP)KIEHBl aAKTyaJlbHOCTb U  3HA4YMMOCTh
paboThl, apryMeHTalus IOJy4YEHHBIX BBIBOJIOB JIOCTaTOYHAs

® OT3bIB PYKOBOJUTENS HE COACPKUT 3aMEUaHUI

® [pe/cTaBlIeHUEe PadOThl B YCTHOM JIOKJIAJ€ MOJHOCTHIO
OTPaXaeT  IOJIyYEHHBIE  pe3yJbTaTbl, WLIIOCTPATUBHBIN
MaTepHual OTIIMYAETCs HATIAHOCTBIO

® OTBETHl HA BONPOCHl KOMHCCHHU CHOPMYIHUPOBAHBI
YETKO, C JIOCTAaTOYHOM apryMEHTallMEed U CBHUJETEIbCTBYIOT O
IIOJIHOM BJIaJICHUU MAaTEPUAJIOM UCCIIEIOBAHNS

[IpoxBuHYTHII 87-100

e ctpyktypa u opopmiernune BKP orBeuaer 6071bIIMHCTBY
MIPEABSIBIISIEMBIX TPEOOBAHMI

® JCCIIeZIOBaHHE TMPOBEACHO B TMOJIHOM o00beMe, Tema
packpsbITa

e B paboTe OTpaxeHbl U OOOCHOBAHBI TIOJIOKECHHUS,
BBIBOJIbI, TIOATBEPXKIEHBI AaKTyaJIbHOCTh W  3HAYUMOCTH
paboTel, HO apryMeHTalusl TOJYYCHHBIX BBIBOJOB HE
JIOCTATOYHO ITOJIHAS BasoBsrii 73-86

® OT3bIB PYKOBOJUTENS HE COJAEPKHUT MPUHIUIHAIBHBIX
3aMedYaHui

® TIpe/CTaBICHHE PAOOTHI B YCTHOM JOKJAAE€ OTpakaeT
OCHOBHBIE  TIOJIYYEHHbIE  pE3ydbTaThl, WJITIOCTPATUBHBIN
MaTepHuas OTIIMYAETCS HATTSTHOCTHIO

® OTBETHl Ha BOMPOCHl KOMHUCCHH C(HOPMYIHPOBAHBI
YEeTKO, HO C HEJJOCTATOYHOM apryMeHTaInei

e ctpyktypa u opopmiernne BKP orBeuaeT 6071bIIMHCTBY
MIPEABSIBIISIEMBIX TPEOOBAHMI

e TeMa UCCJIEAOBAaHUS PACKPHITA HE JOCTATOYHO MMOJHO

® BLIBOJBI U TOJOXEHUS B paboTe HEIOCTATOYHO

IToporossrit 50-72
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000CHOBaHbI, HE TIOATBEP)KACHBI aKTYalIbHOCTh M 3HAYHMMOCTD
paboThI

® OT3bIB PYKOBOIMTEISl COJCPKHT He Oosiee ABYX
HPUHIUITHATIBHBIX 3aMeYaHHi

® B YCTHOM JOKJIaJe NPE/ICTaBICHBl  OCHOBHBIC
NOJYyYeHHbIC  pe3yJbTaThl, HO  €CTh  HEJOYETHl B
WUTIOCTPATHBHOM MaTepHualie

® OTBETHl Ha BONPOCHI KOMHCCHH CBHJIETEIBCTBYIOT O
HEJJOCTATOYHO MTOJTHOM BJIAJICHUU MaTEPHAJIOM HCCIIECTOBAHIS

e ctpyktypa u odopmiaenue BKP He oTBeuaer
OOJIBIIMHCTBY MPEIbIABIAEMBIX TPEOOBaHUN

® TEMa HCCIIEI0OBAaHUS HE pacKpbITa

® BBIBOJBI M IIOJIOKEHMsT B paboTe HEI0CTaTOYHO
000CHOBaHbI, HE MOATBEP)KICHBI AKTYaJIbHOCTh M 3HAYUMOCTb
paboTsl

® OT3BIB  PYKOBOAWTEIS  COACPXKUT  Oosee  aByx | Hmke moporosoro 0-50
NPUHIUIHATIBHBIX 3aMeYaHui

® IpeJCTaBlIEHHE paObOThl B YCTHOM JIOKJIA/le HE OTpakaeT
OCHOBHBIE IIOJIyYE€HHBIE pE3YJbTaThl, €CTh CYLIECTBEHHbIE
HE/I0YeThl B MJUIIOCTPATUBHOM MaTepHae

® OTBETHl Ha BOMNPOCHl KOMHMCCHU CBHUJETEIBCTBYIOT O
HEJ0CTaTOYHOM BJIa/ICHUH MaTEpUaIOM HCCIIEJOBaHMS

CocraButens J .. Ocreprax

(moamuce)
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