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1. O01mue MoJI0:KeHUs
1.1. Iean 1 3a7a4M 0CBOEHHS THCHUILIMHBI

1.1.1. Lens.

N3ydyenne w TpUMEHEHHWE OCHOB JUIsl CO3JaHUS NPHUKIAIHBIX YCTPOHCTB B HCCIEIOBAHHUAIX
HEUPOOMOJIOTHIECKOW HANPaBJICHHOCTH, OOyYEeHHE MPUHIHMIIAM MaTeMaTHYECKUX TMOAXOIO0B IS
aHajiM3a TOJYYCHHBIX JAHHBIX W MOJICIIMPOBAHMS, a Takke 00ydeHHe O()OpPMIICHUIO pPe3yJIbTaTOB
MHTEJUICKTYaJIbHON JCSTEIHPHOCTH B BUIC 3asBKH Ha TATEHT pa3pab0OTaHHOTO YCTPOMCTRA.

1.1.2. 3agaum, pemaemMsbie B X0/Ie€ OCBOCHUS TPOTPAMMbI TUCIUTIIINHBIL:

® B TeopeTnueckoil 4yactu OyAyT OMUCAHBI M Pa300paHbl HCHOJIb3YyeMbIE IMOAXOIbI U
WHXEHEPHbIE TEXHOJIOTHH Ha MPUMEpPE MHUKPOAJIEKTPOIOB, UCIOIb3YEMBIX B COBPEMEHHBIX
Hay4YHBIX MCCIIEJOBAHUSIX MO3ra W MEAMIMHCKOW mpakTuke. Bo Bpems kypca OyayT
paccMOTpeHbl XMMHYECKHEe U (U3UYECKHE CBONCTBA MHUKPOAJIEKTPOJIOB, NPUUYHUHBI
MPUMEHEHUsl TAaKUX NapaMeTpoB, TEXHOJIOTMM WX JOCTHXKEHUS, UCTOPUYECKUN acleKT
Pa3BUTHS TEXHOJIOTHH, a TAKK€ MEXaHU3MBbI MX B3aUMOJICHCTBHS C HEPBHOM TKaHbIO. byyT
pazo0paHbl MPUHIMIBI PETUCTPALUMU DJIEKTPO(U3NOIOTUYECKOH aKTHUBHOCTH, a TaKkKe
0a30Bble OCHOBBI MaTE€MaTUYECKOI'0 aHaln3a ¥ WHTEPHpPETalUU TOJYyYEHHBIX JTaHHBIX.
BynyTt paccMoTpeHbl 3aperucTpUpOBaHHBIE IATEHThl Ha H300pETEHUs] YCTPOICTB B
o0racTu.

® B npakTHueckoi 4acTu OyIeT MPeIoKEHO CaMOCTOSATENIHO CIIPOSKTHPOBATh U CO3/aTh
YCTPOWCTBO I MPUKIAJTHOTO HCIOJIB30BAaHUS HAa OCHOBE AJJUTHBHBIX TEeXHOJIOruid 3D
nevyatu. bynmer mpoBeaeHo oOyueHue co3nanur 3D momenedr Ha Tmpumepe
CIPOEKTUPOBAHHBIX WJIM MPEAJIOKEHHBIX IpernojiaBareneM ycTpoicTB. byner mpoBeneHo
oOydeHue MOArOTOBKE co3maaHHbIX 3D Mopmened nns mewatd Ha 3D mpuHTepax Mo
texHosorun FDM u SLA. Byner npeanoxenst 3D npuHTEpsl AJiE CaMOCTOSITEIBHOTO
CO3JIaHUSI HA HUX CIIPOCKTUPOBAHHON U MOATOTOBICHHOW 3D mozaenu o texnonoruu FDM
n SLA. 3akpeiTHe NpakTHUYeCKOM yacTu OyleT mojapa3yMeBaTh HalMCaHUE 3asiBKU Ha
n3obperenrie B OUIIC Ha ocHOBe pa3pabOTaHHOrO B paMKax Kypca (PyHKIIMOHAJIBLHOTO
YCTPOMCTBA ISl IPUKJIAIHBIX 3371a4 B HEHPOOMOJIOTHH.

® B pamkax Kypca OyayT MOJy4eHbI CICIYIONIME HABBIKK U 3HaHUs: OCHOBHBIC TEXHOJIOTHUU
W3TOTOBIIEHUST MHUKPOSJEKTPOJOB, HCIIOJIb3YyEMBIX B COBPEMEHHBIX HCCIEIOBAHUAX H
MEIUIMHCKON mpakTuke [IpuduHbl OnpenerneHHbIX XUMHUYECKUX U (PU3UUYECKUX CBOWCTB
MHKPOIJIEKTPOJOB, MEXAHU3Mbl HX B3aUMOJCHCTBHS C HEPBHOW TKaHbIO [IpmHIMIEBI
peructpanuu ekTpoduznonoruueckor aktuBHocty IlpaBuiia mogdopa MUKpPOIJIEKTPOIOB
B COOTBETCTBUM C pelIaeMbIMHU 3anadyaMu [IpaBuibHas SKCIUIyaTalysi MUKPOAJIEKTPOIOB
WuTepnperanus MoTy4eHHBIX C MOMOIIBI0O MHUKPO3JIEKTPOJIOB ANMEKTPODU3HUOIOTHUECKUX
nanHble (6a30BbIi ypoBeHb) Co3nanue 3D moneneit OcHoBbI paboThl ¢ 3D nmpuHTEpaMu 10
texnoinorun FDM u SLA TlpaBuna odopmieHus U momadd 3asiBKM Ha W300pETEHHE B
OUIIC



1.2. MecTo AcOMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Huctunnnaa « MUKpOTEXHOJIOTUH JIs HEHPOOMOJIOTOBY M3ydaeTcs B 2 ceMecTpe (ax) U OTHOCHUTCS
K dYactd, GopMUpPyeMOH y4YacTHHKaMH 0O0pa3oBaTeIBLHOTO Iporecca, Omoka b.1 aucnumivHe.
SIBnsieTcs MUCIUTIITMHOM O BBIOODY.

OO6m1ast TpyA0€MKOCTh TUCIHMIUIUHBI cocTaBisieT 3.0 3.¢.

JIJis yCTIeTHOTO OCBOEHMSI HACTOSIILEN TUCHUIUIMHBI 00yYaroUecs TOJKHbBl OCBOUTH CIIEAYIOIINE
JUCIUIUIMHBL: AHaiIN3 aroputMoB; CUTHAJIBI EIO0ro MO3ra.

3HaHUS, YMEHUSI U OTBIT MIPAKTUUECKON JESITEIIBHOCTH, MPUOOPETCHHBIC TIPU OCBOCHUH HACTOSIICH
JTUCIUTITNHBI, HEOOXOIUMBI JIJIs1 YCIIEITHOTO OCBOCHUS TUCHUILINH: Pa3zpaboTka u mporpaMMupoBaHue

AJICKTPOHHBIX YCTPONCTB JJI HEUPOOHOIOTHH.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 2

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

IK-5 CnocodHOCTH OCYIIECTBJIATH HAYYHOE MCCJIeJ0BAHUE HA OCHOBE COBPEMEHHBIX
TEXHOJIOTHii B HCﬁpOﬁl/IOJIOFI/II/I C UCIT0JIL30BAHUEM COBPEMEHHOI'0 BLICOKOTCXHOJOTNMIHOT0

000py10BaHMsl, B TOM YHCJIE - pa3padaTbIBaTh 000pPy10BaHHE JIA PellIeHUs1 MOCTABJEHHBIX

NMPAKTHYECCKHUX 3a1a4

[IK-5.1]J11 Bnaneet
HaBbIKaAMU aHaJIN3a
METOJIOJIOTUIECKUX
po0JIeM, BO3HUKAIOIITUX
[IpU pELIEHUN
HCCIICIOBATEIILCKUX H
MMPAKTUYCCKUX 3aaa4, B TOM
YHUCJIC B
MCKIUCHUIIMHAPHBIX

o0acTax.

3HaTb: OCHOBHBIE IPUHIUIBI (PYHKIIMOHUPOBAHUS LIEIOT0 MO3Ta,
OT/eNIbHBIX HEPBHBIX LIEHTOB U HEHPOHOB; CHIOCOOBI perucTpanuu 1
aHaJM3a aKTUBHOCTH MO3ra MU HEPBHOM TKaHU, a TAKXKE YeIOBEKa U
XKUBOTHBIX; OCHOBHBIE CEHCOPHBIE CUCTEMBI YEJIOBEKA U JKUBOTHBIX,
YCTPOMCTBO M (PyHKIIMOHUpOBaHHUE aHanu3aTopoB Ilatonornueckue
COCTOSIHMS NIPU HapyILIEHNUU OTJENBHBIX KOMIIOHEHTOB MO3Ta U

HepBHOﬁ CHUCTCMBEI;

YMeTh: BISIBIATE B3aMMOCBSI3b MEX]y CTPYKTYpPaMH MO3Ta, UX
npoucxoxaeHueM u ¢pyHkiusamu; [lnanuposars

HEHPOOHOJIOTHYECKHM SKCTIEPUMEHT.

Biajers NpakTH4YeCKUM ONBITOM (TPYAOBBIMHM €HCTBUSIMH):
PexkoncTpykunu GyHKIMOHATBHBIX CUCTEM MO3ra HA OCHOBAaHUU
OTJIENIbHBIX HAay4HbIX MyOnukanuii; [lnanupoBanus u pa3paboTku

HEHPOOMOTIOTHUECKOTO IKCTICPUMEHTA.

YK-3 Cnoco6eH opranu30BbIBaTh H PYKOBOAUTH Pa00TOii KOMaH/Ibl, BbIPA0aThIBas

KOMAaHIHYI0 CTPATEruio 1Jisl JOCTUKCHU S MOCTABJIEHHOM eI




VYK-3.1JI1 YcranaBnuBaet
U pa3BUBaET
npodeccuoHaIbHbIE
KOHTaKTbl B COOTBETCTBUU C
MOTPEOHOCTIMU
COBMECTHOM 1€ TENILHOCTH,
BKIItOYasi 0OMeH
uH(popMaIieu 1 BeIpaboTKy
€IMHOU CTpaTEerHH

B3auUMOACHUCTBHA.

3HaTh: 30HY OTBETCTBEHHOCTH HElipoOuosora, Helporncuxosora u
HEBpOJIOTa MPpHU MPOBCACHUHN MCXKIUCHUITIIIMHAPHBIX I/ICCJICZIOBaHI/Ifl;
0COOCHHOCTH MOCTPOCHUS 3(PPEKTUBHOTO B3aUMOJICHCTBUS C
KOJIJIETAMH C YYETOM CIIEU(PHUKN CMEKHBIX HEMPOHAYK; MOKa3aHUs U
IIPOTHUBOIIOKA3aHUA K ITPOBCACHHUIO HCUPOIICUXOJIOTHYCCKUX
JAUArHOCTUYCCKUX O6CJIC[[OB21HI/II\/JI; MNOoTCHIUAI NPUMCHCHUSA 3HAHUH
10 KJIMHUYECKOM HEHPOIICUXOJIOTUH B PA3JIMYHbBIX 00JACTIX
COBMECTHOH ACATCIIBHOCTH,; I'paHUIIbl OTBETCTBCHHOCTH U

KOMIIECTCHIIMHU Ha OCHOBC IIPMHIHUIIOB HpO(i)CCCI/IOHaJII)HOI/I OTHKH.

Ymerb: Onpenensats rpaHULbl CBOEH KOMIIETEHTHOCTH IIPU
MIPOBEACHUHU MEXAUCIUILTUHAPHOTO OOCYXKIEHUS KIMHUYECKOTO
cllydasi; ONpeeNsaTh MOKa3aHus JUIsl IPUBJICUYEHUS K paboTe
CTELIMAIIMCTOB CMEKHBIX HEHPOHAYK; BBIIEIATh CIIEUU(UKY
HEUPOICUXOJIOTUYECKON JUATHOCTUKH B COIIOCTABIEHUU CO
CMEXHBIMHU 00J1aCTSIMU (HEBPOJIOTHEH, IICUXHATPHUEH, HEBPOJIOTHEH,
oOmeit 1 qudepeHraIbHON MCUX0AMArHOCTHKON);
(bopMyIHpOBATH UCCIIENOBATEIBCKUE 3a]a41 M PE3yIbTaThl KITMHUKO-
TICUXOJIOTHYECKHUX UCCIEAOBAHUN B PA3IMUHON (DOPME C TIEITBIO

B3aMMOJICHCTBHS CO CHEIMATNCTAMHU CMEXHBIX 00JIACTeH MPAKTUKH.

BuaseTs npakTHYeCKUM ONBITOM (TPYAOBBIMH /I CTBUAMM):
Texuukamu noctpoeHus 3(pHEKTUBHOTO B3aUMOJICHCTBUS C
MPEJCTaBUTENIIMU CMEXHBIX HEHPOHAYK MPH peIIeHUH
UCCIIeIOBAaTEeNIbCKUX 33/1au M B paMKaX KIMHUYECKUX pa30opoB;
aHaJIN3a 3aKJII0YEHNN CIEUATIMCTOB CMEXHBIX CIIENaIbHOCTEN

(meBpoutora, Bpaua ®PM, Heliporicuxosora).

YK-5 CnocodeH aHaIM3UPOBATh U YYUTHIBATH Pa3HO00pa3ue KyJbTyp B poiecce

MEKKYJIbTYPHOI0 B3aUMO/eiiCTBUS




YK-6.1]11 OuenuBaet cBou
PECYPCHI ¥ X TIPEEIIbI
(JIMYHOCTHBIE,
CUTYaTUBHbIE, BpEMEHHbIE),
ONTUMAIFHO UX UCTIONB3YyET
JUTS YCTICIITHOTO
BBITIOJTHEHHSI TIOPYYEHHOTO

3aJaHHusd.

3HaTh: CBOM pecypchl: CIIOCOOHOCTH U TAJIAHTHI TIPH ITIAHUPOBAHUHT
Y peau3aluy UCCIIe0BaHNN C MMAIIMEHTAMHU

HEHPOTICUXOIOTHYECKOTO TPOQHIIS.

YMmerb: CBOEBPEMEHHO OLIEHUBATh CBOU BO3MOXKHOCTH U
OTrpaHUYECHUS IIPU IUIAHUPOBAHUU U PEAIU3AL[UU UCCIIEIOBAHUN C

MalUEeHTaMH HEHPOIICUXOJIOTHIECKOTO MTPOdUIIS.

BuaseTh npakTHYeCKUM ONBITOM (TPYAOBBIMH /1€ CTBUSAMM):
CaMOMarHOCTUKH CUTYaTUBHBIX U BPEMEHHBIX PECYPCOB IIPU
IIPOBEJIEHUH UCCIIEN0BAaHUH C MALIUEHTAaMU HEUPOIICUXOJIOTHYECKOTO
npo¢uIs; yCIEIIHOTO NCI0Ib30BAHUS CBOUX JTJMYHOCTHBIX PECYPCOB

JUUISL JOCTHKEHUS 1LIeNIeii B HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH.




2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenenienmne yacos
DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam
2
Y4eOHble 3aHATHSA
KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 52 52
cemectpe (KP), B T.4.:
Jlexumonnoe 3anstue (JI3) 18 18
JlaGopaTopHo-nipakTudeckoe 3anarue (JII13) 34 34
CamocrosiTesibHas padoTa odyuyawiuxcsi B cemectpe (CPO), 54 54
B T.Y.:
[ToaroroBka kK y4eOHBIM ayAUTOPHBIM 3aHATHIM 54 54
IIpomexyrounas arrecranus (KPIIA), B T.4.: 2 2
3auer (3) 2 2
B yacax: OT/] = 108 108
OO01mas Tpya0eMKOCTh KP+CPO+KPITA+CPITA
aucuummael (OT/I) B 3aueTHbIX eauaunax: OT/I (B 3.00 3.00
qacax)/36




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

2 cemecTp
Ne Mudgp HaumeHnoBaHnue pasaena Coaepixanue pasaesia M TeMbl B
/1 [KoMIeTeHIuH (MoayJsi), TeMbI AUIAKTHYECKUX eIMHUIAX
AMCHMILTNHBI
Pasnea 1. MuKp0O3JIeKTPOAHbIE TEXHOJIOTHH.

1 |VK-3.U11, |Tema 1. ctopuueckue Hcropudeckue acieKThI.
VK-6.1]11, ACIICKTHI.
M[K-5.1 11

2 |VK-3.1/11, Tewma 2. CoBpeMeHHOE CoBpeMEHHOE COCTOSIHHE.
YK-6.1/11, COCTOSIHHE.
[MK-5.1/11

3 |YK-3.U11, Tema 3. I3 yero cocTout W3 gero cocTouT MUKPOIIEKTPOa?
VK-6.U1, |MukposnexTpoa’?
MK-5.111

4 |YK-3.1/11, |[Tema 4. 3apsanoBsie 3apsa0BbIE IPOLIECCH B MUKPOAJIEKTPOAAX
VYK-6.1/11, |mpomuecchl B
ITK-5.1/11 MHUKPOIIEKTPOIAX

5 |YK-3.U11, Tema 5. ConpotuieHue ConpoTUBIEHUE MUKPOIJICKTPOIOB
YK-6.1/11, MHKPOIJIEKTPOJAOB
[MK-5.1/11

6 |YK-3.MA1, |Tema 6. AcniekTsl ACIEKTbI CTUMYJISLIUY U PETUCTPALIUN
VK-6.1/11, |cTUMyJISLIMU U pErUCTpaLluu
I[K-5.1 11

7 |YK-3.1/11, Tema 7. JleMoHCTpauHOHHOE |/[eMOHCTpAalIMOHHOE 3aHATHE
YK-6.1/11, 3aHSTHE
[MK-5.1/11

8 |YK-3.1U/l1, Tema 8. Opranuzanus Opranuzanysi yCTAaHOBKH MUKPOJJIEKTPOIOB
VK-6.1JI1, |ycTtaHOBKH
IMK-5.111 MHKPOIJIEKTPOJOB

9 |YK-3.UA1l, |Tema9.Yro peructpupyer [UTo peructpupyer MUKpOIIEKTPOA?
VK-6. U1, |MukposnexTpoa’?
M[K-5.1 11




10 [VK-3.111, Tewma 10. Yto marot nanaple |[YTo MarOT MaHHBIE C MUKPOIJIEKTPOIOB?
VK-6.U[1, |c MUKpPODIEKTPOIOB?
IMK-5.1/11

11 |[VK-3.MA1, |Tewma 11. Bunst Buas! pacimpeHHOro aHanu3a JaHHBIX
VYK-6.11/]1, |pacmmpeHHOro aHaiausa
I[IK-5.1]11 JTAaHHBIX

Pazjen 2. Pe3yabTaT MHTE/LUIEKTYAJBHOI 1€ATEJIbHOCTH.

1 |YK-3.U11, Tema 1. Yro Takoe matent? |[Yto Takoe mateHT?
YK-6.1/11,
IMK-5.1/11

2 |YK-3.1]/11, Tewma 2. [IpaBuna nogauu [IpaBuna noxauu 3asBku B GUIIC
YK-6.1/11, 3asiBku B DUIIC
[MK-5.1/11

3 |VK-3.1U11, Tema 3. [IpaBuia [TpaBuna opopMieHus 3asiBKH HA TATCHT
YK-6.U1, |odopmneHus 3asBKu HA HN300pEeTCHHS
IMK-5.1 11 MaTEeHT N300pEeTCHUS

4 |VK-3.1/1, |Tema 4. Pa36op ommbok Pa3bop ommbok opopmIiieHHs peIBapUTEIbHBIX
YK-6.1/11, |odhopmieHus 3a5IBOK.
IMK-5.1/11 MIPEIBAPUTEIIBHBIX 3asBOK.

3.2. Ilepeyenb pa3genoB, TeM [IUCHUILUIMHBI [IJsi CAMOCTOATEJIBLHOr0 HU3Yy4YeHHs
00yYarOIUMHCS

Pazgensr u TeMBI JUCHUIINIMHBI JJI1 CaMOCTOSATCIIBHOI'O N3YUCHUA 06yLIaIOI_HI/IMI/IC${ B IIporpaMme HE

IPEyCMOTPEHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne (Bugbl Ilepnon o0yuenns (cemectp) |KonumuecrBo |Buabi Dopmbl
N |y4eOHbIX HopsiakoBbIe HOMepPa U 4acoB KOHTPOJIfA KOHTPOJIfA
/m |3aHATHH / |HAaMMEeHOBaHMeE Pa3/eJioB. KOHTAKTHOH |yCIIEBAEMOCTH |yCIIEBAEMOCTH H
¢popma IMopsiakoBbIe HOMEpPaA U padoThI NPOMEKYTOYHOH
MPOMEIK. HAHMMEHOBaHUE TeM pa3/iesioB. arrecTauuu
arrectauuu |TeMbl yueOHBIX 3aHATHI. KII OK
1 2 3 4 5 6 7
2 cemecTp
Pa3nes 1. MUKpo31€KTPOIHBIE TEXHOIOTHH.
Tema 1. McTropuyeckue acrieKThI.
1 J3 Hcropuueckue aCieKThl. 1 il 1
2 JIII3 HcTtopuueckue aceKThl. 2 T 1 1
Tema 2. CoBpeMEHHOE COCTOSIHUE.
1 JI3 CoBpeMeHHOE COCTOSIHHE. 1 jil| 1
2 JIII3 Cozpganue 3D Mmoneneit. Pabora 2 T 1 1
B Thinkercad.
Tema 3. I3 uero cocTouT MUKpPOIJIEKTPOA?
1 JI3 N3 gero cocrout 1 pil| 1
MUKPOIJIEKTPO?
2 JIII3 Cozmanne 3D moneneii. Pabdora 2 T 1 1
B Thinkercad.
Tema 4. 3aps10BbIE TPOLIECCH B MUKPOJIEKTPOIAX
1 JI3 3aps/10BbIe MPOLIECCHI B 1 Jil| 1
MHUKPOIIEKTPOIaX
2 JITI3 Coznmanme 3D mopeneii. Pazoop 2 T 1 1
OIIHOOK.
Tema 5. ConpoTuBIeHHE MUKPOAJIEKTPOIOB
1 JI3 ConpoTuBieHue 1 Ji| 1
MHKPOIJIEKTPOIOB
2 JIIT3 3D neuats. FDM u SLA 3D 2 T 1 1
MIPUHTEPBI, PA3ITUYUS U
MPUHIUIIBI paOOTHI.




Tema 6. AcrieKkTbl CTUMYJISILIUU U PETUCTPALUN

1 JI3 ACHEKTbI CTUMYJISIIIUU U
perucrpanuu
2 JII3 3D neuarts. [logroroska

co3mauubix 3D mMomenen i

FDM 3D npunrepos.

Tema 7. JIeMOHCTpalHOHHOE 3aHATHE

1

J3

HCMOHCTpaHI/IOHHOG 3aHATHUC

2

JIII3

3D neuats. IToaroroska
co3maHHbIX 3D Monereit mis

FDM 3D npunTepos.

Tema 8. Opranuzanus yCTaHOBKH MUKPORJIEKTPOJOB

1 J3 Opranu3zanus yCTaHOBKH
MHUKPORJIEKTPOIOB
2 JIII3 3D neuats. ITogroroska

co3maHHbIX 3D Monemnelt mis

SLA 3D npunTepos.

Tema 9. Urto peructpupyeT MUKpOIEKTpOa?

1 JI3 Yto peructpupyer
MHKPOIJIEKTPOA?
2 JII3 3D neuarts. [logroroska

co3mauHbix 3D momenen i

SLA 3D npuHTepos.

Tema 10. Uto naroT 1aHHBIE C MUKPOAJIEKTPOAOB?

1 JI3 YTo garoT JaHHBIE C
MHUKPO3JIEKTPOJOB?
2 JIII3 Coznanne 3D mopeneii. Pazoop

OIIINOOK.

Tema 11. Buspl pacuimpeHHOro aHaJIn3a JaHHBIX

1 JI3 Bup! pacimpeHHoro aHanusa
JTAHHBIX
2 JITI3 3D neuars. Pabora ¢ FDM 3D

IIPHUHTCPOM.

Pa3nes 2. PesynpTaT MHTEUIEKTYaJIBHOM 1€ATEIBHOCTH.

Tema 1. Uto Takoe nareut?




1 JI3 Uro Takoe mareHTt? 1 Ji| 1

2 JITI3 3D neuars. Pabora ¢ SLA 3D 2 T 1 1

IIPUHTEPOM.

Tema 2. [IpaBuna nonauu 3asBku B GUIIC

1 JI3 IIpaBuna nmojgauu 3asBKU B 1 pil| 1
DOUIIC

2 JIII3 Coznmanne 3D mopeneii. Pazoop 2 T 1 1
OIIINOOK.

Tema 3. [IpaBuna opopMieHus 3asIBKH HA MATCHT U300pETEHUS

1 J3 [IpaBuna opopmiieHHs 3asIBKU 2 i 1

Ha MaTeHT N300peTeHus

2 JII3 3D neuarts. Pa3z6op ommbok 5 T 1 1
IICYaTH CAMOCTOSTEIBHO

IIOATrOTOBJICHHBIX YCTpOﬁCTB.

Tema 4. Pa36op ommnbox oopmiieHus NpeaBapUTEIbHBIX 3as5BOK.

1 JI3 Paz6op ommbok opopmieHus 3 jil| 1

IpeaABapUTEIIbHBIX 3adBOK.

2 JIII3 3D neuats. Pazbop ommbok 3 T 1 1
MeYaTH CaMOCTOSITEIIHLHO

IIOATOTOBJICHHBIX YCTPOMCTB.

TeKyH_II/Iﬁ KOHTPOJIb YCIICBACMOCTU 06yqafomeroc;1 B CEMCECTPC OCYHICCTBISICTCA B cbopMax,
NpeaAyCMOTPCHHBIX TEMATUYCCKUM IIJIaHOM HacTosIIeH pa6oqel71 IMporpaMmbl JUCHUILJIMHBI.
CDOpMBI MMPOBEACHU KOHTPOJIS YCIICBAEMOCTH U HpOMG)KyTO‘IHOfI aTTcCTallnu o6yqa}omnxc;1 /BI/II[BI

paboThl 00y4aroIuXCs

Ne n/m DopMbI IPOBEICHU TEKYIEro KOHTPOJISA Buasl padoTni
yCIeBAeMOCTH U MPOMEKYTOYHOM aTTeCTAUNK o0yuarwmuxcs (BPO)
odyuarwmuxcs (PTKY)

1 KonTpoas npucyrersus (KII) IIpucyrcrBue

2 Omnpoc kombunupoBannslil (OK) Brinonnenue 3aganuii B

YCTHOW U IUCBMEHHOMN

dbopme

4.2. ®opMbl NPOBEIEHUS] IPOMEKYTOYHOM ATTECTAIUN
2 ceMecTp

1) ®opma nMpomMeKyTOYHOM aTTeCTallUU - 3a4eT



2) ®opma opraHu3aluy IMPOMEXKYTOUHON aTTeCTaluu -PerieHue npakTUUYeCKOW (CUTyallMOHHOMN)

3aJa9n



5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

5.1. Kpwurepunu,

nmoxKasaTejgu MNPOBCACHHUA TEKYHIEro KOHTPOJdA YCmeBaeMoCTH C

HCII0JIb30BAHMEM 0A/VIbHO-PEHTHHIOBOM CHCTEMBbI.

PeliTUHr 1O JUCHMIUIMHE PaCCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycrneBaeMOCTH

obyuatomerocsi. Tum KOHTpoJis 10 BceM (popmaM KOHTpoJist AuddepeHIIMPOBaHHBINA, BBICTaBISIOTCS

OIICHKHU MO IIKaye: "HeyqoBIEeTBOpUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons

N3 COOTHOIICHUIA

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

M KOJMYECTBAa KOHTPOJICH,

PaCCUUTBIBAIOTCA

PEUTUHTOBBIE

Oabl,

2 ceMecTp
DOpPMBI TEKYIIEro Maxc. CooTBeTCcTBHE OLICHOK
. Kou-Bo Sk
Buabl 3aHATHH  |KOHTPOJISI yCIIeBaeMOCTH .| K01-BO | peliTHHIOBBLIM OajLIaM
KOHTpoJIeit
/BHABI padOTHI 0a/110B | T BTK|O7. Xop.|Viosa.
JlaGopatopHo-
Onpoc
npaktuueckoe  |JIII3 . |OK 15 1005 [B| T | 67 | 45 23
KOMOWHHUPOBAHHBII
3aHSATHE
CyMMa 6asuioB 3a ceMecTp 1005

5.2. Kpurepum, mokasatejii M NOPAJOK NPOMEKYTOYHOH aTTeCTANMH OOYy4YaAIOIIUXCH C

HCIO0JIb30BaHHEM 0aJIbHO-PeiTHHIOBON cHucTeMbl. Ilopsitok mepeBoaa pedTHHIOBOH OLEHKH

o0y4amouerocsi B TpaIHIHOHHYIO CHCTeMY OLeHOK

IHopsinok MpOMeKYTOUHOM aTTecTAllMM O0y4arulerocss Mo AUCHMILVIMHE (MoayJil0) B Gopme

3auéTa

Ilo uroram pacuera peWTHHra Mo AMCIUIUIMHE B 2 ceMecTpe, OOydaroUIuiics MOKET ObITh

aTTECTOBAH M0 AUCUUILINHE 0€3 MOCEIEHHs TPOLETyphl 3a4€Ta, IPU YCIIOBUHU:

Onenka

PeliTuHTOBBIN 0211

3a4uTeHo

600




6. ®oHA OLIECHOYHBIX CPEACTB M0 JUCHHUILINHE (MOIYJII0) AJIsl IPOBeeHNs TeKyIero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTANMHA

2 cemecTp

IlepeyeHb KOHTPOJIBbHBIX HOPMATHBOB /JIsi MOATOTOBKU K NPOMEKYTOYHOH aTTrecTalud B

¢opme 3auérTa

- BHHUMATCJIbHO H3Y4YHUTb TCOpeTI/I‘-ICCKI/Iﬁ MaTepuall MO0 KOHCIICKTY JICKIHWH, y‘-Ie6HI/IKaM, y‘IC6HLIM
HOCO6I/I}IM, a TaKKC 3JICKTPOHHBIM O6p330BaTCJ'ILHBIM pecypcam;

- HOATOTOBUTHBCA K BBICTYINICHUIO HA 3aJJaHHYIO TEMY, €CJIM HAHHOC 3aAaHUC NPCAYCMOTPCHO II0
JUCHUITIIINHEC,

- BBIIIOJIHUTh MUCbMCHHYIO pa60Ty, €CJIM JaHHOC 3aJaHuC TPCAYCMOTPCHO IO JUCIHUIIIINHE,

- NOATOTOBHUTH HOKJAA, MPC3CHTAIUIO HIIN pe(bepaT, CCJIM JaHHOC 3adaHUC MPEAYCMOTPCHO II0

IUCIAIIINHE,

Hepeqeﬂb NPAKTUYE€CKUX YMCHHH H HaABBIKOB IJfA MNOATOTOBKM K IMPOMEKYTOYHOHU

arrectauuu B popme 3auéra

I[J'I}I yCHGH.IHOfI caauyn 3a4cTa O6y‘l&l-0].].[HI>iCSI JOJIZKCH CIIPOCKTHPOBATH I/I306peTeHI/Ie n Cco3JaTb
IMAaTCHTHYIO 34asBKY Ha HCTO. 06yqa10m1/1ﬁc;1 HAOJKCH NPCACTABUTH IMPENIOAABATCIIIO KaK CaM IIPOCKT
I/I306pCTeHI/IH, TaKk 1 MOICJIb, CO3JaHHYIO B COOTBCTCTBUU C HUM. 3aIJ_II/ITa IIPOCKTOB HIPOXOAUT B

¢dopmare yCTHOTO JI0KIaja.



7. MeToauveckne yKazaHus 00y4al0UIUMCS 110 OCBOCHHIO JUCIHUNIMHBI
JIJ1sl IOATOTOBKH K 3aHATUSM JIEKIIMOHHOT0 THIIA 00Y4AKOIIHIICH T0IKEH

BuuMarenbHO mpoYuTaTh MaTepuai NpeabLay e TeKInu;
O3HaKOMHTHCS ¢ YUYEOHBIM MaTEpUAJIOM IO YYCOHUKY, YICOHBIM MOCOOMSIM, a TaKXKe SJIECKTPOHHBIM
00pa3oBaTeNbHBIM PecypcaM ¢ TEMOM MPOYUTAHHOM JICKIIHH;
BHecTu nonosHeHUs K MOJYyYEHHBIM paHee 3HAHUSAM IO TeMe JIEKIMH B JIEKIIMOHHON TeTpajH;
3anucath BO3MOXKHBIE BOIIPOCHI, KOTOPBIE CIEAYeT 3a/1aTh IMpernoAaBaTellio o MaTepuany n3y4yeHHOU
JCKIUH.

JlJ1s1 MOATOTOBKY K 3aHATUSIM CEMHHAPCKOT0 THNA 00yYAIOIINUCS J0/KeH

BuuMarenbHO M3y4dTh TEOPETHUECKUI MaTepuain Mo KOHCHEKTY JEKLIUU, yueOHUKaM, Y4eOHBIM
MOCOOHSM, a TAaK)KE JICKTPOHHBIM 00pa30BaTEIIbHBIM PECYpCaM;
[ToAroTOBUTHCSA K BBICTYIUIGHHIO Ha 33JlaHHYIO TEMY, €CJIM JaHHOE 3aJaHue MPEeTyCMOTPEHO IO
JTUCIUIINHE;
BbINOTHUTS MHCBMEHHYI0 paboTy, €U IaHHOE 3a/laHue TPEyCMOTPEHO M0 AUCHHUILINHE;
[ToaroToBUTH HOKIaA, MPE3EHTAIUIO WU pedepar, eclid JaHHOE 3aJaHue MPEeAYyCMOTPEHO IO
JTUCIUILTHE.

CamocrositenbHas padora cryaentoB (CPC) Briaouaer B cedst

CamocTtosrenpHas paboTa o0ydaromuXxcs SBISETCS COCTaBHON 4acThio OOYUYEHUS U MUMEET LIEJIbI0
3aKperieHHe U yriTyOJIeHre MOyYeHHbIX 3HaHUI, YMEHUN U HaBBIKOB, MOMCK U MPUOOPETEHNE HOBBIX
3HaHWH, BBINOJHEHUWE YUYeOHBIX 3aJaHHM, MOATOTOBKY K MPEACTOSIIIMM 3aHATHUAM, TEKYIIEMY

KOHTPOJTIO YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTALIUU.



8. VYueOHo-MeTOaMYecKOe, WH(OPMANMOHHOE H MATEPHAJBLHO-TEXHHYECKOe oOecneyeHHe

AUCHMILTUHBI
8.1. Ilepeuyens JiuTepaTyphbl N0 AUCHUILINHE:

Ne | HammenoBanmue, aBTOp, rog u Mmecto | Ucnoan3yercs npu | KoandecTBo |IaeKTPOHHBIH

n U31aHUA H3y4YeHUH IK3eMILISIPOB ajapec
/m pa3nesion B Ou0JIMOTEKE pecypcoB
1 2 3 4 5

1 |MuKpO3JIEKTPOIHBIE UCCIIEIOBAHUS MHUKpPO3JIEKTPOAHBIC 2

AKTUBHOCTH HeﬁpOHOB T'OJIOBHOI'O MO3ra |T€XHOJIOI'MH.

yenoBeka, Paesa C. H., 1977

8.2. Ilepeyennb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu «UHTEpHET», B TOM
yncJie NpoecCuOHAIBLHBIX 023 TaHHBIX, HE00XO0AUMBIX /IJI5l OCBOCHUS TUCHHUILIUHBI (MO1YJIA)
[Tepeuennr pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAIMOHHOW ceTu «HTEpHET», B TOM 4HCIIe

po(heCcCHOHANBHBIX 0a3 TaHHBIX,HEOOXOUMBIX JUISI OCBOCHHUS TUCITUTUINHBI (MOJYJIST) OTCYTCTBYET.

8.3. Ilepeuenr MHPOPMAUMOHHBIX TEXHOJOIMH, MCHOJb3YyeMbIX TMPH OCYIIECTBJIEHUH
00pa3oBaTeJIbHOr0 Mpouecca no AUCHUILUIAHE (MOAYJII0), BKJIKYAs MepedyeHb NMPOrpamMMHOro

obecreyeHUs1 1 MHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HAJTUYUN)

1. ABTOoMaTu3upoBaHHbI uWHMOpPMaNMOHHBIM KoMmIuiekc «LludpoBas amMuHHUCTpATHBHO-
oOpasoBatenbHas cpena PHUMY um. H.M. ITuporosax»

2. Cucrema ympapieHus 00yuyeHHEM



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-
TEXHUYECKOro obecrieueHuss 00pa3oBaTENbHON NEATEeIbHOCTH JUIsl peanu3anuu o0pa3oBaTebHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HammeHnoBaHue 000py/10BaHHBIX Y4eOHBIX Ilepeuens cnenUaIU3MPOBAHHOI
n | ayauropuid MedeJsin, TeXHHYEeCKHX CPe/ICTB
/m o0y4eHHUs

1 | Ayauropuu [uist IpoOBENEHUS 3aHATUHM JIEKIIMOHHOTO | DKpaH Jjs IpoeKTopa, Bo3MokHOCTD

THIIA, 3aHATUN CEMUHAPCKOIO TUIIA, TPYIIIOBBIX U NOAKIIOYEHUS K ceT «HTepHET» 1
VHJVBHlyaJIbHBIX KOHCYJIBTALUMI, TEKYILErO obecriedeHns AOCTyIa B 3JIEKTPOHHYIO
KOHTPOJIA U IPOMEKYTOYHON aTTECTaLlUH, UH(pOpPMaALOHHO-00Pa30BATEIBHYIO
000pyI0BaHHAs! MYJIbTUMEIUHHBIMU U UHBIMHU cpeny, IIpoekTop MynbTUMEANITHBIN

cpeacTBaMH 00y4eHUs

2 | YueOHbIC ayTUTOPUH JIJIsI TPOBEACHUS HoyTtOyxk

MIPOMEXKYTOUHOM aTTecTaluu

3 | [TomerieHus ajst caMOCTOSITENbHOM pabOThI yuebHass MeOenb (CTOMbI, CTYJIbs),
o0yyaroImuxcs, OCHaIllEHHbIE KOMITBIOTEPHOM KOMITbIOTEPHAsI TEXHUKA C
TEXHUKOH ¢ BO3MOXHOCTbIO MOJIKJIIOYEHHUS K CETH BO3MOKHOCTBIO IOJKIIIOYEHHUS K CETH
"NuTepHer" u o0ecneyeHneM 10CTyna B «MHTepHeT» U obecrieueHneM JOCTyma
3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
Cpeay opraHu3aluu 00pa30BaTENIbHYIO CPELLy

YHI/IBepCI/ITeT obecrieucH HCO6XO,Z[I/IMLIM KOMIIJICKTOM  JIMOCH3WMOHHOI'0O H CBO60,[[HO
pacupoCTpaHiACMOTro MmporpaMMHOIr0 obOecrieueHus (COCTaB OonpecaAciIACTCA B pa6oqel71 nporpamMmme

JUCLHUIIIIMHBI U ITOJJIC)KUT OOHOBJICHUIO npu HCO6XOI[I/IMOCTI/I). bubnnoreuHbIit (bOHI[ YKOMIUICKTOBAH



NeYaTHBIMU M3JaHUAMM U3 pacuera He MeHee 0,25 sk3eMIuIsipa KaXAoro M3 M3/1aHUM, yKa3aHHBIX B
paboueil mporpamme AMCLUMIUIMHBI, Ha OJHOTO OOYYalOUIerocs M3 4YHCIa JIHI, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOLIYIO JUCLUILIMHY.

OObyuaromumcst obecriedeH A0CTyn (yIaleHHbIH JOCTYI), B TOM 4YHCJIE B Cly4yae HMpPUMEHEHUS
AJIEKTPOHHOTO OOy4YeHHs, AUCTAHIUMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHH, K COBPEMEHHBIM
npodeccHOHAIbHBIM 0a3aM JaHHBIX U WH(OPMAIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orperensercs B paboueit mporpaMme TUCHMILIMHBI U TIOUICKHUT OOHOBIICHUIO (TIPH HEOOXOMMOCTH).

OOyuaronuecss W3 4YUCIa HMHBAIMAOB OOECIEYEHbl NEYaTHHIMU U (WJIH) BIEKTPOHHBIMHU

00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3710POBBSI.



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

JU1s1 00pa30BaTEeIbHON MPOTPaMMbI BBICIIIETO 00pa30BaHMs — IPOrpaMMBbl OakajgaBpuaTa/CrienuaaInTeTa
/MarucTpaTypbl (OCTaBUTh HYKHOE) TIO HAIPaBJICHHIO IOJATOTOBKH (CHEIMaIbHOCTH) (OCTaBUTh

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

Pabouas mporpamma JUCHUIUIMHBI ¢ U3MEHEHUSIMU pacCMOTpeHa U 0J100peHa Ha 3aceaHuu Kadenpsl

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2
K paboueli mporpamme

JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

@®opMbI NPOBeEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxpaménnoe

NPOMEKYTOYHOI aTTecTAlNu HAaMMEHOBaHUe

Koutpoib npucyrcrBus [IpucyrcrBue KII

Onpoc KOMOMHUPOBAHHBIN Ormpoc OK

KOMOMHHMPOBaHHBIN
Bunpl yueOHbIX 3aHATHH U POPMBI IPOMEKYTOUHOM aTTeCTallU

@®opMbI NPOBEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxpaménnoe

NMPOMEKYTOYHOM aTTecTAlNU HAHUMEHOBaHUe

JIlekumoHHoOeE 3aHsATHE Jleknus J3

JlaGopaTopHO-TIPAKTUYECKOE 3aHATHE JlabopaTopHo- JIII3
IIPAKTHYECKOE

3auer 3auer 3

Bubl KOHTpOJS yCIeBa€MOCTH

®opMbl IPOBEICHUS TEKYILIEr0 KOHTPOJIA YCIIeBAEMOCTH H Coxpaménnoe

NMPOMEKYTOYHOM aTTEeCTALNHU HAMMEHOBaHUe

Texkymmil AMCUUIUTMHUPYIOUIUNA KOHTPOJIb Jucumnnunupyromui | 1

Tekyumuii TeMaTH4E€CKU KOHTPOJIb Tematnueckuit

IIpomexxyTouHas arrecrauus IIpomexyrouynas ITA
aTTecTanus
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