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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ileab ocBOeHHMS TMCHMIIMHBI. HM3YYE€HHE OCHOBHBIX IpOOJIeM, HalpaBlIEHUH M JOCTHXEHUH
COBPEMEHHOM OMOMEIUITMHCKON HHXKEHEPHH.

33[{3‘11/1 AUCHHUITIMHbI

- — OCBOCHHE OCHOBHBIX HAIPABJICHUH COBPEMEHHON OMOMETUIIMHCKON HHKCHEPHH;
— IpUOOpeTEeHNE HaBbIKOB aHAJIN3a COBPEMEHHOI'O COCTOSHUS IPOOIeM B OMOMEINIIUHCKON HHKEHEPHH;.

dopmupyembie y 00y4aronierocs KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHI !

Koa m HauMeHOBaHHue
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIEeTeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

[1K-1 Crioco6eH npoBOaUTh
HCCIICIOBAHMS B 001aCTH
CO3JaHMs OMOTEXHHUYECKUX
CHCTEM

N -1nk-1 AHamu3upyer
COCTOSIHHE
HAyYHOTEXHUYECKHX 3aJ]a4 Ha
OCHOBE M3Yy4YEHHs TEXHUYECKOU
JIUTEepaTyphl B 00JIaCTH
OMOTEXHUYECKUX CUCTEM

3HATh:

- — OCHOBHbIE HaIIPaBJICHUS
OMOMEIUIIMHCKON MHXCHEPUH U
MIPUHLUIIBI 30HA0BOM MUKPOCKOIIHH;

- — IPUHIUIIEI OMOHAHOTEXHOJIOTUHN U
XapaKTePUCTUKU (IIyOPECIICHTHBIX
HaHOKPHCTAJUIOB;

- — METOBl POOOTU3UPOBAHHON XUPYPTUH,
AJIEKTPOXUPYPTUU U PeaOMIINTAITMOHHON
MEIULIUHBL;

- — TUIIBI OMOMEIMHUTIMHCKUX
MUKPOCUCTEM.

YMETh:
- — CpaBHUBATH CIIOCOOBI CKAHUPOBAHHUS B
30HJI0BBIX MUKPOCKOTIAX;

- — QaHAJTU3UPOBATH PUEMBI
OMOHAHOTEXHOJIOTHI U CITOCOOBI
MCIOJIb30BaHUSI KBAHTOBBIX TOUCK;

- — aHANTU3UPOBATh COBPEMEHHOE
COCTOSIHHE pa3pabOTOK B 00J1acTH
MEAUIIMHCKUX POOOTUYECKUX U
XUPYPTrUUYECKUX CUCTEM U CIIOCOOBI
peabUIUTAIIMOHHON METUITUHBL;

- — QHAJIM3UPOBATH CITOCOOBI
MCIIONIb30BaHUsI OMOMETUITMHCKUX
MUKPOCHCTEM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

PaguosnexkTpoHnka B OMOTEXHMYECKMX M MEIUIIMHCKHUX ammaparax u cucremax (mamee — OIIOID),
HarpaBjeHus: noArotoBku 12.04.04 buortexHWyeckne CHCTEMBI W TEXHOJIOTHH, YPOBEHb OOpa30BaHUS:
BBICIIIEE OOPAa30BaHUE - MATUCTPATYPA.

Tpe6OBaHI/ISI K BXO/IHBIM 3HAHUAM U YMCHHAM:
- 3HaTb I[I/ICI_[I/IHJ'II/IHa 6a31/1pyeTc;1 Ha JTUCHUIIIINHEC MGJII/II_II/IHCKI/IC HpI/I60pBI N CUCTCMBI

Pe3ynbrarhl 00y4ueHMs, MOJIy4eHHbIE IPU OCBOEHUH THUCUUIUIMHBI, HEOOXOIUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTBHI.







3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 IIpenmer u 5 2 2 - - - - - - - 3 - Ilodzomogka K ayOumopHvlm 3aHAMUAM:
HAaIpaBJICHUS Pa3BUTHS [MpopaboTka nekuuu
OMOMETUITMHCKOMN Ilo020mo6Ka K KOHMPOILHOU padome:
WHXXCHEPUH W3y4yenune marepuaiios no pazzaeny [Ipeamer u
11 [Ipeamer n 5 2 - - - - - - - 3 - HampaBJICHUS Pa3BUTUS OMOMEIUIIMHCKON
HaIlpaBJICHUs Pa3BUTHUA HMHXCHEPUU U NOATOTOBKA K KOHTPOJIbHOM
OMOMETUIIMHCKOMN pabore
UHXCHEPUH H3yuenue mamepuanos numepamypHsix
UCHOYHUKOB:
[1], cTp.24-30, 70-73
[4], cTp. 11-12
2 BroHaHOTEXHOIOTHH 39 14 - - - - - - - 25 - Ilo0zomoeKa K ayOumopHvim 3aHAMUAM:
2.1 CkaHupyromue 16 6 - - - - - - - 10 - ITpopaboTka IeKIu
30H/10BbI€ MUKPOCKOTIBI Ilo020moeKa K KORMPOIbHOU padome:
(C3M) N3ydyenne MaTepuaoB mo pa3aeny
2.2 bronaHOTEXHOJIOTHUH 6 2 - - - - - - - 4 - BroHaHOTEXHOJOTHH U MOATOTOBKA K
2.3 BuoceHcopsl 6 2 - - - - - - - 4 - KOHTPOJIbHOI paboTe
2.4 dyopecIieHTHBIE 11 4 - - - - - - - 7 - H3zyuenue mamepuanos 1umepamypHslx
HAHOKPHUCTAILIBI UCHIOYHUKOB:
(KBaHTOBBIEC TOUKH) [3], cTp.118-128, 179-185
[4], cTp.17-30
3 Buomennmunckue 17 6 - - - - - - - 11 - Ilo0z0mogKa K ayoumopHnsim 3auamuam:
MHKPOCHCTEMBI ITpopaboTka nexunu
3.1 Kancynbnas 5 2 - - - - - - - 3 - Ilo020mo6Ka K KOHMPOILHOU padome:
9HJIOCKOTINS N3y4yeHnune marepualioB 10 paszieiny
3.2 | MukpoanekTpoMexaHu 12 4 - - - - - - - 8 - BromemnnuHCKHE MUKPOCHCTEMEI U

YCCKHEC CUCTEMBI

MTOATOTOBKA K KOHTPOJIBHOU paboTe
H3yuenue mamepuanos numepamypnsix
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UCHOYHUKOB:
[4], cTp.33-40

4 MeauruHcKne 19 6 - - - 13 - Ilo0zomoeKka K ayOumopHuovim 3aHAmMusAM:
POOOTOTEXHUYECKHE [IpopaboTka JIeKIuu
CUCTEMBI Iloozomoska K KOHmMPONLHOU pabome:
4.1 Muxpopo06oThI 4 1 - - - 3 - W3ydenne maTepHaoB Mo pasaery
4.2 Po6oTs! B 00m1ei 12 4 - - - 8 - MenunuHcKre pOOOTOTEXHUYECKHE CUCTEMBI U
XUPYPIHH MOJITOTOBKA K KOHTPOJIBHOI paboTe
4.3 Po6oTsI B MegunnHe 3 1 - - - 2 - H3yuenue mamepuanos 1umepamypHsix
UCHOYHUKOB:
[2], cTp. 184-205
[4], cTp. 42-51
5 MeToabpl HECMHBA3HBHOM 5 2 - - - 3 - IloozomoeKka K ayOumopHbim 3aHAMUAM:
JIMarHOCTHKH [MpopaboTka nekuuu
5.1 Meromsl 5 2 - - - 3 - Iloozomogka K KOHMPOIbHOU padome:
6EeCKOHTAKTHOM W3y4yenue MaTepuaios 1o pasneiay MeTtoasl
peI‘I/ICTpaI_II/II/I HeHHBaSHBHOﬁ JUArHOCTHUKHU U ITOATOTOBKA K
(U3NOTOTHYESCKIX KOHTPOJBHOI1 pabote
rmokasarejci H3yuenue mamepuanos iumepamypHblx
UCHOYHUKOS:
[4], cTp. 58-62
6 [pob6membr 5 2 - - - 3 - Ilo0zomoeKa K ayOumopHvim 3aHAMUAM:
peadINTaIIOHHO [IpopaboTka IeKIm
MEIUITUHBI Iloozomogka K KOHmMPOIbHOU padome:
6.1 IIpobaemsl 5 2 - - - 3 - Nzyyenne marepuanoB mo pazaeny [Ipobiembl
peadbuIUTaIIMOHHOM peadUIUTAIIMOHHON MEUITHBI U MOATOTOBKA K
MEJIULIUHBI KOHTpPOJBHON paboTe
H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOG:
[4], cTp. 112-131
3adeT ¢ OLIEHKOMI 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 32 - - 0.3 58 17.7
Hroro 3a cemecTp 108.0 32 - - - - 0.3 75.7

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texkymmii koHTpoib; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpeomem u nanpasnienus pazeumus OUOMEOUYUHCKOU UHIICeHepUU

1.1. IlpenMet u HampaBieHUS Pa3BUTHS OMOMETUIIMHCKOW HH)KCHEPUH

CrtpyKTypa cucTeMsl 31paBOOXpaHeHus. Buapl MequiuHckon momouy. MeauuHCcKoe n3ieime.
Onpenenenue OHOMEIUMIMHCKONM HHKeHepuu. HampaBnenuss OHOMEIUIIMHCKOM MHXEHEPHU.
[Tpumepsl npuMeHeHus NOCTUXEHUM Hayku M TexHuku B BMMU. CoBpemeHHBbIE TEHICHLUH B
pazButuu bMU.

2. Buonanomexuonozuu

2.1. Ckanupyromue 30H10Bbie MUKpOCKOIbI (C3M)

[Mpunmun paboter C3M. Ckanupytommue 3i1eMeHTHl. TpyOuartbiii mbe3ockanep. lllaroBebrii
3JICKTPOJBUTATENb. 3amuTa OT BHOpanmii. DopmupoBanue W obOpaboTka m3oOpakenuini C3M:
BbIUWTAHUE IIOCTOSSHHOIO HAKIJIOHA, (QWIbTpalMs H300pa)KeHWH, LEHTPUPOBAHHME IO CTPOKaM,
bypre-punbrpanus. OcHOBBI ckaHupymomieid TyHHenbHONH MuKpockonuu (CTM). TyHHenbHbII
3¢ eKT, 3aBUCUMOCTh IIOTHOCTH TYHHEIIFHOTO TOKAa OT BEJIIMYMHBEI 3a30pa. Cxema OopraHu3anuu
oOpatHoit cBsizu. JIBa cmocobOa ckaHupoBaHus, uX cpaBHeHue. OOBSCHEHHE pealu3aluu
atomapHoro pazpemieHuss B CTM. Usrortosnenue 30H10B (ABa crnoco0a). CTpykTypHas cxema
cuctembl yrpasienus CTM. AtomHo-cunoBoit Mukpockon (ACM). [lpunuun paboTsl, SHEPrus
B3aMMOJICHCTBUST W CWJa B3aWUMOJEUCTBHUS aTOMOB. Perucrpamusi Ccuibl B3auMOJIECHCTBHS,
kaHtuieBep. Cxema opraHuzanuu oOpaTtHO# cBsizu. CoOCTBEHHBIE 4YacTOTHI KojeOaHui u3ruba
koHconu. CriocoObl ckaHnupoBaHus. M3roroBneHue kantuieBepa. CTpyKTypHas CXeMa CHCTEMBbI
ynpasieauss ACM.

2.2. BUOHAaHOTEXHOJIOTUU

3agaun OGMoHaHOTeXHOJOruH. IIpumepsl HaHOOKOIOTUN (MOJIEKYIIApHAst OMOJIOTHUS) B IPUPOJIE.
OcHoBHbIE OlpeAeNeHus: NeNTH Ibl, HYKIeoTuabl, KoaoH, MmarpuuHas PHK u tpancnopraas PHK.
OcHOBHBIE TNPUHIMIIBI OHOHaHOTeXHoJorui. KoHcTpynpoBaHue O€NKOB C HCKYCCTBEHHBIMHU
amuHokucinotamu. Co3zmanme sekapctB. Camocobuparomnuecss 6moku JIHK. JIHK xommbrorepst
(pemieHue 3ajauu 0 KOMMUBOSDKEDE).

2.3. buoceHncopsl

Hcnons3oBanue QepMeHTa OKCHAa3a TIIOKO3bl ISl  W3MEPEHHS ypPOBHS  TUIFOKO3BI.
Hcnonp3zoBanue Oenka reMonu3uH st ooHapyxeHus onpeneneHubix JJHK nenouex buocencopst ¢
(dbepMEeHTHBIMH 3JIeKTpoiaMu. [ a30Bbie AneKTpoibl. DepMEHTHBIE NIEKTPOIbl: PEPMEHT, CyOCTpar,
tpanchopmat. Pornb MemOpansl. MukpoOHbie OnoceHcopsl JJHK-30H151.

2.4. ®nyopecleHTHbIE HAHOKPUCTAJIBI (KBAHTOBBIE TOUKH)

BnnsHne pasMepoB HAHOKPHUCTAIIIA HA SHEPTETUYECKUM CIIEKTP U IMIMPUHY 3alPEIIEHHON 30HBI.
JIOCTOMHCTBAa ONTHYECKUX XapaKTEPUCTHUK HAHOKPUCTAJUIOB: Y3KHHM MUK BO3OYXKICHHUS, IIUPOKas
1oJI0Ca BO30YXKEHUS, BBICOKAS SIPKOCTh (DIIyOPECIICHIINH, YHUKAITHHO BBICOKAst (POTOCTAOMIHLHOCTD
(akropel, BiMAOIIME Ha WHTEHCUBHOCTH (iyopecuenuuu). KT B memunuHe u OHOJIOTHH.
AnpecHoe cBsizbiBaHuE. [IpoHNKHOBEHME Uuepe3 Ouonornueckue MeMopanbl. Kujikue MUKpOUHUIIbI —
CHEKTPAJILHOE KOJMPOBAHUE; CXEMA UCIIOJIb30BAHUS.

3. Buomeduyunckue Mukpocucmemol

3.1. KancynbHast 3H10CKOMHUS
CserouyBctBUuTenbHble  MaTpuibl CMOS (KMOII). OxBuBaneHTHass cXxema  SYEHKH.
Hocrounctsa, cpaBuenue ¢ CCD (I13C) marpunamu. KoMmruiekc uist KarncylbHON SHIOCKONUU
7



XKKT: xancyma, pecuBep, ammiukaTtopbl, nporpammuHoe obecneuenue u [IK. Kiaccuueckas
9HOJJOCKOINMYECKasl KalcCysla, €€ COCTaBHbIE YacTH, XapaKTEpUCTUKU. BpeMeHHble mnapameTpsl
cbeMa. MeIuMIMHCKNE aclIeKThl IPUMEHEHUS KalCyJIbHON SHIOCKOIUU: JOCTOMHCTBA, IOKAa3aHUs U
IPOTUBOIIOKA3aHUs K IPUMEHEHUIO. .

3.2. MUKpO3JIEKTPOMEXaHUYECKHE CUCTEMBI

[Torsstue MOMC (MEMS). Bunet MOMC. Ocobernoctu MOMC: oTiudme OT KJIAaCCHYECKHX
MEXaHMYECKUX  CHUCTeM M OT  M3JCIMM  MHUKPORJIEKTPOHHUKH.  MUKpPOAKTIOATOPHI:
JNEKTPOCTATUYECKHUE,  MAarHUTHBIE,  IbE30IJEKTPUUYECKUE,  TUIPABIUYECKHE,TEIJIOBbIE, C
UCIIOJIb30BAHUEM CIJIABOB AMSATH (JOPMBL.

4. Meduyunckue pobomomexHuiecKkue cucmembl

4.1. MuxpopoO0TsI

AKTyanbHOCTh MHMKpPOpo00TOB. OcoOeHHOCTH MHKpOopoOOoTOB. IIpuHIMIIEI OpraHu3anuu
JBWKEHUST MUKpOpoOoTOB. [IpuHIHMITEI iepenaun 3Heprun Mukpopoboram. TpeboBanus K MUKpO-
poboTam..

4.2. Po6oTHI B 00111€# XUpyprun

AKTYyanbHOCTh MHUHUMalbHO WHBa3uBHON xupyprun (MUX). IlpuHmmn mnocTpoeHus
poGotusupoBanHbix xupyprudeckux komiuiekcoB (PXK). PXK Da Vinci: koHconb Xupypra,
Monynb nanuenta. Cucrema o63opa InSite. Unctpymentansnas cucrema EndoWrist. JloctouncTBa
PXK Da Vinci. Henocratku PXK Da Vinci..

4.3. POOOTHEI B MEUIINHE
PoGOTHI-cUMyIIATOPEI TAIIMEHTa s OOYYEeHUS MEIUIIMHCKOTO IepcoHana. THIbl poOOTOB,
OCHOBHBIE (pyHKIIMU. POOOTHI yJalIeHHOTO MPUCYTCTBHUSL..

5. Memooul HeuHsaszusHol OUASHOCMUKU

5.1. Metonibl GECKOHTAaKTHOM perucTpanuu (pu3noIOrnyeckux nokasaresnei
[TpuHIMIIBI OECKOHTAKTHOTO cheMa. Peructpanus JpIXaTeNbHbIX ABMKEHUN AUAJIEKTPHUUECKUM
MmeTooM. [ITHeBMOKaHan, kapauo-kaHai. BeIxo ABUraTeNbHON aKTUBHOCTH. .

6. [Ipobaemvl peabuiumayuoHHOU MeOUUUHbL

6.1. IIpoOaembl peaOMIUTAIIMOHHONW MEIUIIUHbI

ConumanbHble  acHeKThl ~ TEXHUYECKOW  peabunurtanuu  uMHBaIMIOB.  OrpaHudeHue
KHU3HEIEATENIbHOCTH. TexHHueckue cpeAcTBa peaOWiIMTalMM 4YeJOBeKa C OrpaHMYeHHUSIMU
xusHenesarenbHocTu (TCP), tumst TCP. PeaOunuranmonHass WHIYCTPHUs, TBE €€ KOMITOHEHTHI.
Peabunmuranmonnas BTC, ee ocobGenHoctu cpeau bBTC, npuHuMn eauHCTBA M MPUHIMIT
aJICKBaTHOCTH...

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO



3.5 Koncyabranumn

Hown

o1

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OO6cyxzaeHue MaTepuaioB 1o keiicam pazzaena "IIpeagmer u HampaBieHHs] pPa3BUTHSA
OMOMETUIIMHCKON MH)XKeHepUun"
OO6cyxneHre MaTepualoB Mo Keicam pasaena "buonanorexnonoruu"
OO6cyxaeHre MaTepuaioB o Keiicam pasjena "buoMeuimHcKiue MUKPOCHCTEMBI "
OOcyxneHne MarepualioB Mo Keiicam pazaena "MeaMIIMHCKHE POOOTOTEXHUYECKHE
cucreMsl"”
OO6cyxeHre MaTepualoB Mo Keicam pasaena "MeToapl HeMHBa3WBHOM THArHOCTUKA"
OO6cyxnenue wMaTepuayioB 1o Kkedcam pasaena "IIpoOiembl  peabuIMTAIMOHHON
MEIHUITUHBI"

Texywuii konmpons (TK)

KoHcynpTanuu HamnpaBieHbl Ha MOJIyY€HUE UHAMBUAYAIBHOTO 33JaHUS JJIs BBIIOJHEHUS
KOHTPOJBHBIX MeponpusThii 1o pazaeny "[Ilpeamer u  HampaBlieHUsS Pa3BUTHS
OMOMETMITNHCKON HHKEHEPHH "

Koncynpranum HampaBieHbl HA MOMy4YeHUE MHAWBHUIYATLHOTO 3aaHUs 7S BHIMOTHEHUS
KOHTPOJIBHBIX MEPOIPUATHH 110 pazjaeny "buonanorexunonorun"

Koncynpranum HampaBieHbl Ha MOMy4YeHUE MHAWBHUIYATBHOTO 3aaHUs 7S BHIMOTHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3neny "buoMmenuuuHckue MUKpocucTeMbl”
Koncynpranum HampaBieHbl HA MOMy4YeHUE MHAWBHUIYATLHOTO 3aaHUs 7S BHIMOTHEHUS
KOHTPOJIBHBIX MEPONIPUATHH 10 pazueny "MeaumHCKue poOOTOTEXHUYESCKHE CUCTEMBI"
Koncynpranum HampaBieHbl HA MOMy4YeHUE MHAWBHUIYATBHOTO 3aaHUs 7S BHIMOTHEHUS
KOHTPOJIBHBIX MEPOIIPUATUH 110 pazaeny "MeToasl HeMHBa3UBHOW TUATrHOCTUKH"
Koncynpranum HampaBieHbl Ha MOMy4YE€HUE MHAWBHUIYATLHOTO 3aaHUs 7S BHIMOTHEHUS
KOHTPOJIBHBIX MEPOIPUATUH 110 pazaeny "[IpodaeMbl peaOuanTaiimoOHHON METUIIMHBI"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa HEe MPEAyCMOTPEHBI



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

3ariaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 110

Howmep paznena

OreHoUHOE CpE€ACTBO

Koapl JUCHUTLIUHEI (B (THI ¥ HAUMEHOBAaHUE)
TUCIUILTNHE
WHMKATOPOB | COOTBETCTBHH € 11.3.1)
(B COOTBETCTBUH C pa3aeioM 1)
1]2]3]4]5]6
3HaTh:
— TUIBI OMOMEMUIIMHCKUX MUKPOCUCTEM W-1nica P T KonTponbras pabota/buomenuimHckue
MUKPOCHCTEMBI
— METOJIbl POOOTH3UPOBAHHOMN XUPYPIHH, KonTponbras padota/PoboToTeXxHIUECKHE
ANEKTPOXUPYPTUU U PEaOMIUTAIMOHHON MEIUIIUHBI NA-1nka + | + | + | Xupypruueckue CUCTeMbI U MPOOIeMbI
peaduINTallMIOHHON UHIYCTPUH
— NPUHIUITB OMOHAHOTEXHOJIOTUHN U XapaKTePUCTUKU -1 + KonTponbnas padota/[Ipunimmb
(ryopecleHTHBIX HAaHOKPHCTAJIJIOB -l OMOHAHOTTEXHOJIOTHI ¥ KBAHTOBBIE TOUYKU
— OCHOBHbBIE HalpaBJIeHUs] OMOMEANIIMHCKON V-1 + 1+ Konrponsnas padora/Ilpenmer BMU n
WHXCHEPUU Y MPUHIUIIBI 30HA0BON MUKPOCKOITUHI ] OMOHAHOTEXHOJIOTUU
Ymersb:
— aHATM3UPOBATH CIIOCOOBI UCTIOIB30BAHUS -1 + 14 KonTponbnas pabota/buomenuuuHckue
OMOMETUITMHCKIX MHUKPOCHCTEM it MHUKPOCHUCTEMBI
— aHAJIM3MPOBATH COBPEMEHHOE COCTOSIHUE pa3pabOTOK KonrtponsHas pabora/PoboToTexHnueckue
B 00JTACTH MEIMIIMHCKUAX POOOTHIECKUX U V-1 + 4+ | XMPYPrudecKue CHCTEMbI i poOIIEMBI
XUPYPTUUYECKUX CUCTEM U CIIOCOOBI ) peadINTallMOHHON UHYCTpUHU
peadMINTAIIMOHHONW METUIIMHBI
— aHAJIM3UPOBATH MPUEMbI OMOHAHOTEXHOJIOTUH U -1 + Konrponsnas padora/IIpuHiumns
CTIIOCOOBI UCTIOIb30BaHMS KBAHTOBBIX TOUEK Al OMOHAHOTTEXHOJIOTHI ¥ KBAHTOBBIE TOUYKU
— CPaBHMBAThH CIIOCOOBI CKAHUPOBAHUS B 30HIOBBIX W1k + Konrponsnas padora/Ilpenmer BMU u
MHKPOCKOIIax ] OMOHAHOTEXHOJOTUH

10




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. buomenununackre MukpocucteMsl (KonTpoiasHas pabora)
2. [Ipenmer BMU u 6nonanorexunonoruu (KontponsHas pabota)
3. [TpuHIMITEI OMOHAHOTTEXHOJIOTHH M KBaHTOBBIC TOukU (KoHTpONMbHAs paboTa)
4. Po6oTOTEXHUYECKHE XUPYPTUUECKUE CUCTEMBI U MTPOOJIEMbI peadMINTAIMOHHON HHIYCTPUU
(KonTponbHnas padbora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIINHBI SABJIACTCA IIPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem c oyenxou (Cemecmp No2)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0OCHOBaHMU CEMECTPOBOM U 3a4ETHOU COCTABJISAIOIIMX.

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 ITeyaTHBIE U YJIEKTPOHHBbIE H3TAHNS

1. Kopeneckuii, H. A. BBenenue B HanpaBiieHrue MOATOTOBKU ""BUOTEXHUYECKUE CUCTEMBI U
TexXHOJIOTHH" : yueOHOe ocoOue 11 By30B 1o HanpaieHnto 201000 "buoTtexHu4eckrue CucTeMbl
u rexronorun" / H. A. Kopenesckuii . — Ctapsiit Ockon : THT, 2013 . — 360 c. - ISBN 978-5-
94178-370-0

2. Kopenesckuit, H. A. IIpuGopsl, anmapatsl, CUCTEMBI U KOMIUIEKCHI METUIIMHCKOTO HA3HAYCHHUS.
HHuTpockonuyeckast U XUpyprudeckasi TEXHUKA : YYSOHUK JUIS pean3alii 00pa3oBaTeIbHON
MPOrPaMMBbI BBICIIETO 00pa30BaHus MO HAMPaBICHUIO "BHOTEeXHUYECKHE CUCTEMBI U TEXHOIOTHH" /
H. A. Kopenesckuit, 3. M. FOnmames . — Crapsiit Ockon : THT, 2020 . — 284 c. - ISBN 978-5-
94178-642-8

3. "Hanoctpyktypsl B Ouomeauiuue", (3-e uzg. (3:1.)), UznarensctBo: "Jlaboparopus 3Hanuii",
Mockaa, 2015 - (538 c.)

http://e.lanbook.com/books/element.php?pll_id=70740;

4.T. H. ITaxaprkoB- "bruoMeauiHckas HHKeHepHs: MpoOaemMbl U epcrekTuBhl ', M3naTenscTBo:
"TTonutexnuka", Cankr-IlerepOypr, 2011 - (234 c.)
https://biblioclub.ru/index.php?page=book&id=129562.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maiing Buneokondepenuuu;

5. Acrobat Reader;
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6. 7-zip.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. DaexkrponHasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun noMenieHus

Homep ayauropun,
HaMMEHOBaHUe

OcHalienue

Y4eOHble ayIUTOpUU
U1 IPOBEJICHUS
JIEKUMOHHBIX 3aHATHH U
TEKYIEro KOHTPOJISA

E-802/1, Yuebnas
naboparopus
"DNeKTpoAuHAMUKH"

CTOJI, CTYJI, IKad, Bemaaka JIsl OJICHKIbI,
KOMITbIOTEpHAs CETh C BBIXOJOM B
HuTepHeT, MyJIbTUMEIUINHBIN TPOCKTOP,
9KpaH, J0CKa MapKepHasi, KOMIbIOTEP
NIEPCOHAJIbHBIN, KOHAUITMOHED, BEPCTaK
3JIEKTPOTEXHUYECKUMN , CTEH]T
nH(GOPMaIMOHHBIN, CTeH]] Y4eOHBIi

K-120, MamuHHEIH 3a71

cepBep, KOHIUITUOHED

NBI
Y4eOHbIe ayIUuTOpUN E-802/1, YueOHnas CTOJI, CTYJI, Kad, BemaaKa JIsl OJEHKIbI,
IUIs1 IPOBEICHUS nabopaTopus KOMITbIOTEPHAS CETh C BBIXOJIOM B
IIPOMEKYTOUYHON "OnexkTpoauHamMuku" HHTepHeT, MyIbTUMEIUUHBIN IPOEKTOP,
aTTecTaluu 9KpaH, 10CKa MapKepHasi, KOMIbIOTEP

NIepCOHAIBHBIN, KOHIUIIMOHED, BEPCTAK
AIIEKTPOTEXHUYECKHUH , CTCH]
MH(POPMALMOHHBINA, CTeH] YIeOHBIN

K-120, MammHHBIN 3a71

cepBep, KOHAULIUOHED

NBI]
ITomemenus s HTB-302, YnTanbHbIi CTYJI, CTOJI IUCbMEHHBIN, KOMIIBIOTEPHAs
CaMOCTOSITCILHOU 3aJ1 OTAesa CETh C BBIXOJOM B MIHTEpHET, KOMIIBIOTED
paboThI o0cCITy’)KUBaHUs y4eOHOH NIEPCOHAJIBHBIN
JIUTEPaTypou
HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
KomnbrorepHbiit MMACHEMEHHBIHN, BEIAJIKA JUTS OJICK I,

YUTaIbHBIN 3aJ1

KOMIIBIOTEPHAs! CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULIUOHED

ITomemenus s E-815, CTOJI, CTYJI, mKad, BemagKa JIsl OJIEHKIbI,
KOHCYJIbTUPOBAHMS [IpenonaBarenbckas KOMITbIOTEPHAS CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
MIPUHTED
ITomemenus s E-822, Apxus CTEIJUTAXK JIUISI XPAaHCHUS KHUT, BEIIAJIKA IS

XpaHeHUsI
o0opyIoBaHUs U
y4eOHOr0 MHBEHTaps

OJICK/Ibl, XOJIOJUIIBHUK, XO31CTBEHHBIN
VHBEHTAph
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

COBpGMGHHBIG HpO6JIeMI>I 6HOMGI[PIHHHCKOI>1 1 DKOJIOTUYECKOU HHIXCHCPpHUU

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

[Ipeamer BMU u 6nonanorexunonoruu (KontposiapHas padota)

[TpuHIMITEI OMOHAHOTTEXHOJIOTHI U KBaHTOBBIC TOUKU (KOoHTpONBHAS paboTa)
buomenuuunckue mukpocuctemsl (KontposbsHas pabora)

PoGoToTexHu4eCcKe XUpypruaecKiue CUCTEMBI U IPOOJIEMbI peaOUITUTAIIMIOHHON UHTYCTPHH
(KonTponwsHas pabora)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb RM: L 2 3 4
pasjena S en Henens 4 8 12 15
KM:
1 [TpenMet u HanpaBiIeHUs Pa3BUTHUS OMOMETUITTHCKOM
WH)KEHEPUHU

11 [IpenMet u HanpaBiIeHUs Pa3BUTHUS OMOMETUIITHCKOM +

' WHXCHEPUU

2 buonanorexHoixoruu
2.1 Ckanupyromue 30H10Bble MUKpOcKoIbl (C3M) +
2.2 broHnaHoTexHOIOTUH + +
2.3 brocencopst +
2.4 @dyopecleHTHbIE HAHOKPUCTAJIBI (KBAHTOBBIE TOUKH) +

3 BromenuuHCKIEe MUKPOCHCTEMBI
3.1 KaricynbHast 3H10CKOTHS +
3.2 MUKpPOITEKTPOMEXaHUUECKHE CUCTEMBI +

4 MenutnHcke poOOTOTEXHUYECKHUE CUCTEMBI
4.1 MuxkpopoOoTsI +
4.2 Po6oTs1 B 00111€# XHpypruu +
4.3 Po6oTb! B MeauIIMHE +
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MeTtonbsl HEMHBA3UBHO JUATHOCTUKUA

5.1

MeTo b1 6ECKOHTAKTHON perucTpanuu

+
(U3HOTOTHUECKUX TTOKa3aTenen
6 [TpoGaemMbl peabuIMTAITMOHHOW MEIUITMHBI
6.1 [TpoGaemMbl peabuIMTaITMOHHOW MEIUITMHBI +
Bec KM, %: | 25 25 25 25
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