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AHHOTAMS

HuctunnmHa «HaHomaTtepuansl M HaHOCTPYKTYPbI 3JEKTPOHHBIX CPEICTB» BXOAUT B
00pa3oBaTEeNIbHYI0 MPOrpaMMy BBICIIETO OOpa3OBaHHUsSI — MpPOrpaMMy MAarucTpaTrypsl IO
HampasjieHur0 noArotoBky/ cnenmaigbHocTH 11.04.03 «KoHCTpynpoBaHME U TEXHOJOTHUS
3JIEKTPOHHBIX CpPEACTB» HampaBlieHHOCTU «IIpoekTupoBaHHE U TEXHOJIOTHs a3POKOCMUYECKUX
nprOOPOB U AJIEKTPOHHBIX cpeAcTBy. JucuurnnHa peanusyercs: kadeapoi «Ne23y .

JlucuuruiiHa HaleneHa Ha (POPMUPOBAHHE Y BBITyCKHUKA CIEAYIOIINX KOMITETEHIIUHN:

I[IK-1 «Cmnocoben ¢opMmynupoBaTh LEIHM W 3aa4d  HAYYHBIX HCCIENOBAHMHA B
COOTBETCTBUU C TEHJEHLUSAMU U TNEpCINeKTHBAMU pPa3BUTUsl DJEKTPOHHBIX CPEACTB U
TEXHOJIOTHYECKUX TPOLIECCOB, a TAKXKE CMEXKHBIX O0JlacTell HayKH M TEXHHKH, CIIOCOOHOCTH
00OCHOBAHHO BBIOMPATh TEOPETUYECKHE M 3KCIIEPUMEHTAIbHBIE METOIbI U CPEACTBA PEIICHUS
chOpMYJTUPOBAHHBIX 33711

IIK-2 «Cnocoben  pazpabarbiBath 3 (QeKTHBHBIE  ANTOPUTMBI  PELICHHUS
cOpMyJIMPOBAHHBIX 3a/ad C HCIIOJb30BAHMEM COBPEMEHHBIX SI3BIKOB MPOTPAMMHPOBAHU,
HCKYCCTBEHHOT'O MHTEJIEKTA U O0ECIIEYNBATh UX MPOTPAMMHYIO PEATU3ALIIIO»

IIK-15 «Cnoco0eH miaHUpOBaTh U YNPABJSATH MPOU3BOICTBEHHBIMH MPOLIECCAMH TPU
W3TrOTOBJICHUM M3JIeIHi "cucTeMa B Kopryce'»

CogeprxaHue AUCUMILIMHBI OXBaTbIBAE€T KPYT BOIPOCOB, CBSI3aHHBIX C MPOEKTUPOBAHUEM
U TPOU3BOACTBOM MHUKpO3IJIEKTpoMexaHndeckux cucteM (MOMC) M UX KOMIIOHEHTOB —
MHUKPO3JIEKTPOMEXaHUUECKUX JATYUKOB U UCIIOJHUTENBHBIX YCTPONUCTB

[IpenopaBaHue IUCHUIUIMHBI TPEAyCMATPUBACT CleAyIoUe (HOpPMbl OpraHU3aLHuU
y4eOHOro mporiecca: JieKiuu, 1abopaTopHble padOThI, MPAKTUYECKUE 3aHATHS, CAMOCTOSITENIbHAS
paboTa 0OyJaromerocs, KypcoBoe MPOSKTUPOBAHUE.

IIporpammoli AMCLUININHBEI MPELYyCMOTPEHbI CIEAYIOIHME BUABI KOHTPOJS: TEKYIIHM
KOHTPOJIb yCIIEBAEMOCTH, IMTPOMEKYTOUHAS aTTeCTalus B OpMe SK3aMEHa.

OO0masi TpyAOEeMKOCTbh OCBOEHUSI AMCHHIUIMHBI COCTABISET 3 3a4eTHbIX eauHuLbl, 108
4acoB.

S3bIk 00y4eHUs MO TUCIUTUTMHE KPYCCKUHT »



1. TIlepeueHb MIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS IO AUCLUTILTHHE

1.1. Ilenu npenopaBaHus AUCLUTLIUHBI
Llensro mpenonasanuss aucuuiuinHbl «Hanomarepuanel ¥ HAHOCTPYKTYPBI 3JIEKTPOHHBIX
cpeacTs» sBusiercss (OPMUPOBAHME YINIYOJEHHOW TOATOTOBKM CTY/NEHTOB HAIpaBJICHUS
«KoHCTpyHnpoBaHue M TEXHOJOTHUs 3JIEKTPOHHBIX cpeAcTB». OCHOBHBIMM 3ajadaMHu U3yueHUs
JUCLUIUINHBL SIBJISIETCSl MOJy4Y€HUE CTYAEHTAMH TEOPETUYECKUX 3HAHUH U MPAKTHYECKHX
HAaBBIKOB 1O 0a30BBIM TEXHOJIOTHUSIM M THIOBBIM KOHCTPYKIHSIM MHUKPOCHCTEMHOW TEXHUKH
(MCT), naHOMaTepHajiaM U HAHOTEXHOJIOTHSIM

1.2, JlucuuruinHa  BXOOMUT B COCTaB  4acTd, (opMupyemMoil  y4aCTHHKaMHU
00pa3zoBaTeNIbHBIX OTHOIIEHUH, 00pa3oBaTeIbHON MporpaMMbl BhICIIEro oOpa3oBaHus (nanee —
OII BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YJbTATOB OOYUYESHHUS IO JUCIUILUINHE, COOTHECEHHBIX C
IJIaHUPYeMbIMH pesynbrataMu ocsoeHus Ol BO.

B pesynbprare mM3yueHHs] AMCLUIUIMHBI OOyYarOIIUHCS MOJDKEH O0NajaTh ClEAyOIINMU
KOMIETEHUMSIMU UM UX 4acTsIMU. KOMNETeHIIMN U UHAUKATOPBI UX NOCTUXKECHUS MPUBEICHBI B
Tabmune 1.

Tabmuma 1 — IlepeueHb KOMIETEHIMIA U WHANKATOPOB UX JTOCTIKEHUS

Kareropus (rpynma) | Kon u Haumenosanue | Kon n HanMeHOBaHHE MHIUKATOPA JOCTHKECHHUS
KOMIETEHLINU KOMIETEHIUHU KOMIETEHLINU

I1K-1 Cnocoben
bopmyarpoBaThb
LEJIH U 3a1a4H
HayYHBIX
HUCCJIEIOBAHUM B
COOTBETCTBHUH C
TEHIEHLIMSIMH U

NepCrneKTUBaMU

pa3BUTHS IIK-1.3.1 3HaTh NpUHLUIEI TOCTPOCHUS U

3JIEKTPOHHBIX (YHKIIMOHIPOBAHUS 3JIEKTPOHHBIX CPEACTB U

CPEICTB U TEXHOJIOTUYECKUX MTPOLIECCOB
IIpodeccroHanbHbIE | TEXHOIOTHUECKUX IIK-1.Y.1 ymMeTh pacCUNUTBIBATH PEXKUMbI PAOOTHI
KOMIIETEHLINU MIPOLIECCOB, & TAK)XXE | SJIEKTPOHHBIX CPEICTB

cMmexHbIx obnacreli | I1IK-1.B.1 Bnaners HaBbIKamMu BbIOOpa

HayKH U TEXHUKH, TEOPETUYECKUX U HKCIIEPUMEHTAJIbHBIX METO/IOB

CIIOCOOHOCTD UCCIIeIOBAaHUN

00OCHOBAHHO

BBIOMpATH

TeopeTu4ecKue u

SKCIIEpUMEHTAJIbHbIE

METOIbI U CPEACTBa

pelueHus

chopMy TUPOBAHHBIX

3a1a4y

ITK-2 Cnocoben I1K-2.3.1 3HaTh MeTOBI pa3paboTKu

pa3pabarbiBaTh HHTEJJIEKTY aJIbHBIX aJITOPUTMOB peIleHUs

s¢pexTuBHBIC HAy4HO-UCCJIENOBATEIbCKUX 3a4a4

anroputmel pemienust | [IK-2.VY.1 ymeTs ncnonbs3oBaTh anropuTMel
[IpodeccronanbHble
B cpOpPMYyJIMPOBAHHBIX | PELICHUS UCCIEN0BATEIBCKIX 3a/1a4 C

3ama4 ¢ HCIOJIb30BAHHUEM COBPEMEHHBIX SI3bIKOB

HCIIOJIb30BAHUEM MPOrpaMMUPOBAHUs], B TOM YHUCJIE AITOPUTMEBI C

COBPEMEHHBIX HCIIOJIb30BAHHEM HCKYCCTBEHHOI'O MHTEJUIEKTa

SI3BIKOB [1K-2.B.1 Biagerh HaBbIKAMH Pa3padOTKu




nporpaMmMHupOBaHu, CTPAaTCru U METOAOJIOTUHU UCCICAOBAHUA

HCKYCCTBEHHOTO KOHCTPYKIIHH 3JIEKTPOHHBIX CPEACTB U
WHTEJUIEKTa U TEXHOJIOTUYECKUX TPOIIECCOB
obecrneynBaTh UX

POTPaAMMHY O

peaTN3aLHIO

T1IK-15.3.1 3HaTh TEXHOJOIHIO M3rOTOBJIEHUH
u3nenui "cucrema B kopmyce"

T11IK-15.3.2 3HaTh OCHOBBI 3KOHOMHUKH U
OpraHU3aLH MPOU3BOICTBA U3AEIHI MUKPO- U

TIK-15 Cnocoben
MIAHUPOBATh U

yIPaBJIATh
HAHO3JIEKTPOHHUKHU
[IpodeccroHanbHbIe | MPONU3BOICTBEHHBIMH
IIK-15.V.1 ymers pa3pabarbiBaTh IUIAHBI U
KOMITETEHLIUH IpoLeccamu npu
TUTAHBI-Tpag KU peanusanun 3pPeKTHBHOTO
WU3TOTOBJICHUH g "
o MIPOU3BOACTBA U3JIEJUH "CUCTEMa B KOPITyCe
u3nenui "cucrema B
" [IK-15.B.1 BnageTs HaBbIKAMHU OPTraHU30BbIBATH
Kopmyce

paboTy COTPYIHUKOB, 3371€HICTBOBAHHBIX B
MPOU3BOACTBE U3NIeui "cucTeMa B Kopryce"

2. Mecto aucuumiuHel B ctpyktype Ol

JuciuminHa MOKeT 0a3UpOBATHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX O0YUYaIOIUMUCS
NPU U3YUYEHHUH CIEAYIOIINX TUCLHTLINH:

«Marepuaibl ¥ KOMIIOHEHTBI 3JIEKTPOHHBIX CPEACTBY,

«DU3UKO-XUMHUYECKIE OCHOBBI TEXHOJIOTUU SJIEKTPOHHBIX CPEICTBY,

«DU3NYeCKIe OCHOBBI MUKPOIJIEKTPOHUKI,

«Texnonorus nmpoussoacTea IC».

3HaHMs, TOJNYYEHHbIE TPH W3yYeHHHM MaTepuaja NaHHOW JHCLUMILIMHBL, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUEHHUE, TaK U MOTYT UCTIOIb30BATHCS MPU U3YYECHUH IPYTHX TUCLHILINH!

«TexHONMOruu MUKPOCUCTEMHON TEXHUKIY .

3. OObeM U TPyIOEMKOCTb TUCLIUTUINHBI
Hannbie 06 obmemM o0beMe AMCLUUIUIMHBL, TPYAOEMKOCTH OTAENbHBIX BHIOB Yy4eOHON
paboThI MO AUCLHUILTHHE (M pachpeneieHte 3TOi TPyI0OeMKOCTH MO CeMeCTpaM) MPEACTaBICHbI B
Tabmmue 2.

Tabnuna 2 — O0beM U TPYA0EMKOCTb TUCITUTLIHHbI

TpynoemkocTs 1o
Bun yueOHoili paboTsI Bcero cemecTpam
Ne3
1 2 3
Obwan mpyooemMKocmo OUCUURNTUHBL, 3/ 108 3/ 108
3E/ (4ac)
H3 nux uacoe npakmuieckoii nOOZ0MOEKU 34 34
Ayoumopnsie 3aHAmMUA, BCETO Yac. 51 51
B TOM UHCJIE!
nexiuu (JI), (dac) 17 17
npaktuieckue/cemunapckue 3amatus  (I13),
(1ac)
nabopaTtopHbie padotsl (JIP), (4ac) 34 34
KypcoBoit mpoekT (padota) (KII, KP), (1ac)
JK3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 21 21
Buo npomesicymounoil ammecmayuu;: 3auerT, DK3. DK3.




mudd. 3adger, sk3amer (3ader, Audd. 3au,
JK3.*%)

ITpumeuanue: *KaHTIATCKII SK3aMeH

4. CopeprkaHu€ JUCLUTIITUHBI
4.1. PacnpeneneHue TpyA0EMKOCTH AUCLUILIUHBI 10 pa3fesiaM U BUAAM 3aHSATHIA.
Pazpenbl, TeMbI TUCITUTUIMHBI H UX TPYIOEMKOCTb MIPUBENCHBI B TAOIHIIE 3.

Tabmmua 3 — Pa3aesnsl, TeMbl JUCHMILIMHBL, UX TPYIOEMKOCTb

Jlexumu | 113 (C3 JIP KIT CPC
Pazgembl, TEMBI TUCIIUITTHHEL (q;) (qéc) ) (wac) (1ac) (uac)
Cemectp 3

Paznen 1. Knaccudukamms ¥ npUHIMITEL TOCTPOCHHUS 1 4 1
CPEACTB MUKPOCUCTEMHOM TEXHHUKHU
Paznen 2. Matepunansl, mpuMeHIEMBIE AT 1 4 5
mpoussoactea MOMC
Pazzxen 3. Ocobennoctu npoekruposanist MOMC 1 4 1
Paznen 4. Texnonoruueckuii cuates MOMC 2 2 2
Paznen 5. TunmoBeic 1 IEPCICKTUBHBIC
koHCTpyKInu MOMC 2 2 1
Paznen 6. TUMOBEIC TCXHOMOTHUCCKUC OTICPALTAN B 2 4 2
mpoussoactee MOMC
Pazxen 7. KorctpyupoBaHue u pacieT 3JICMEHTOB
MOMC, ocHOBaHHBIX HA PA3JUYHBIX TCXHOJOTHSIX 2 2 1
Paznen 8. IlepcicKTUBHBIC TEXHOJIOTHH MPOU3BOACTBY 1 5 5
MBOMC
Paznen 9. Hanorexnonorus. HarocTpykTypsl 1 1 5 1
HAHOMATCPHAJIBI
Paznen 10. CamocOopka 1 kaTain3 HAHOCTPYKTYD 1 2 2
Paszv[en 11. Mexaamaeckue u 3MEKTPHICCKIS 1 5 5
CBOHCTBA HAHOMATCPUAJIOB
Paznen 12. HaHOBIEKTPOMEXAHHIECKUE CUCTEMBI 1 2 2
Paznen 13. Metoapr uccie1oBaHus HAHOCTPYKTYP 1 2 2
Hroro B cemecTpe: 17 34 21

Hroro 17 0 34 0 21

[IpakTHueckass TOATOTOBKA 3aKJIIOYAETCS B HEMOCPEICTBEHHOM  BBITIOJHEHUH
OOy4arOIUMHUCS ~ OMNpPEHEeNIEHHBIX  TPYAOBBIX  (PYHKUMH,  CBsI3aHHBIX ¢ Oynymei
npoecCHOHANTBHOMN e TETBHOCTHIO.

4.2. Copmep:kaHue pa3iesioB U TEM JICKLIUOHHBIX 3aHITHH.
Conep:xaHrie pa3aesioB U TeM JICKIIUOHHBIX 3aHITHI MPUBEACHO B TAOIHUIIE 4.

Tabmia 4 — ConeprkaHue pa3faesioB U TeM JISKIIMOHHOTO LUKJIA

Howmep pasaena HaszBaHue u coneprkaHue pa3aesioB U TEM JIEKLIUOHHBIX 3aHITUH

Paspea 1. Kaaccnduxanus u npyHUUNBI TOCTPOEHUS CPEACTB
MHKPOCHCTeMHOI TeXHUKH. MlcTopus pa3sButus
MHUKPOCHUCTEMHOH TEXHUKU. MUKPO3JIEKTPOMEXaHUYECKHE

CHUCTEMBbI — COBPEMEHHBIN 3TaIl TEXHUYECKOHN 3BOJIIOLUN




TBEPAOTEIbHON MUKpodaekTpoHuku. Knaccudukanus MOMC.
[TnanapHbie 1 0ObEMHBIE MUKPOKOHCTPYKITUH U OCHOBHBIE
MPUHIUIIBI UX TTOCTPOEHUs U u3rotosyieHus. [lepcrniekTuBHbIE
HaIPaBJICHUS] PA3BUTHSI CPEICTB MUKPOCUCTEMOTEXHUKH

Pazgea 2.

Martepuansl, npuMeHsieMble 1JIs1 IPOU3BOACTBA YCTPOHCTB
MODMC. XapakTepucTHKa OCHOBHBIX MaTEpUaJIOB,
MPUMEHSEMBIX I U3roToBIeHUs usaenuit MOMC.
Koncrpykunonnsie matepuans! uzaeanit MOMC: kpeMHuUi,
MeTaJljIbl, KEPaMHKa, CTEKJIa, TOJUMEpHI.

Pazgea 3.

OcobenHocTu npoexTHpoBaHus ycTpoiicts MOMC.
OcHosHble 351eMeHTb! KOHCTpYKUnit MOMC. IlpoexktupoBanue
KOHCOJieH, MeMOpaH, MOCTOB — 3j1eMeHTOB MOMC. B3anMocss3b
MeEXAY TIAaHAPHBIMY MPUHLUIIAMH npoekTupoBanust MOMC u
TJIAHAPHOW TEXHOJIOTUEHN UX U3TOTOBJICHUS.

Pazgea 4.

TexHonornuyeckuii cuntes yerpoiicrs MOMC. Hcxonnbie
ycnoBus cuHTe3a. O0bemHble TexHonoruu. [TIoBepXHOCTHBIE
texHojoruu. LIGA — TexHonorus.

Pazpea 5.

Tunosble H NEPCNEKTHBHBIE KOHCTPYKIIUH YCTPOHCTB
MODMC. [Matuuku nasiaeHus. JlaTuuku JUHENHBIX YCKOPEHUN.
JlaTyrku aOCONMIOTHBIX YITIOBBIX CKOpocTel. [laTunku
XUMHYECKOro coctaBa. Mukpoxpomarorpadel. buoceHcops! u
SKCNPECC-aHATU3ATOPBI.

Pazgea 6.

TunoBbie TEXHOJIOTrHYECKHE ONEPALIH B POU3BOACTBE
yerpoiicte MOMC. Onepainiuy O4UCTKH TOBEPXHOCTH
nojuiockek. OcakaeHne MacCUBUPYIOIMUX TUIIEKTPUIECKIX
wieHok (S102, Si3 N4). OcaxxaeHne MeTaTnIeCKuX U
beppoMarHuTHBIX IIEHOK. JInTorpadguueckue onepanuu.
«KunkoctHoe» u «cyxoe» TpasneHue. Coopka MOMC.

Pazgen 7.

KoncTpyuposanue u pacuer 3jieMeHTOB ycTpoiicts MOMC,
OCHOBAHHBIX HA PA3JIMYHBIX TexHOJorusix. Koncrpyxkium,
OCHOBaHHbIE Ha KpeMHHEBOH TexHoJornu. KoHcTpynposanue u
METO/IbI pacueTa KPEMHHEBBIX TOABIKHBIX MUKPOMEXaHUIECKHX
CHCTEM M MUKPOTHPOCKOIIOB Ha MOBEPXHOCTHBIX aKyCTHYECKHX
BosiHaxX (ITAB). KoHCcTpyrpoBaHue u METO pacyeTa PeMHHEBBIX
aKcelepoMeTpoB. AHAIN3 U MOIXOA K KOHCTPYHUPOBAHUIO U
pacuery MOMC Ha OCHOBE TEH30PE3UCTHUBHBIX

MOJTy TPOBOIHUKOBBIX CTPYKTYp. KOoHCTpyHpoBanue u pacuer
MOBOMC, ocHOBaHHBIX Ha MbE303JIEKTPUUECKUX MPUHLIUIIAX.
KoHcTpynpoBaHue U pacder mbe303JEKTPHIECKUX MEMOpaH,
npeaHa3HaYeHHbIX 1151 paboThl HA OOBEMHBIX aKyCTHYECKUX
BosiHax (OAB). KoHcTpyunpoBaHue u pacdeT pe30HaTOPOB U
IuHUM 3anep>kku Ha [TAB.

Pazgea 8.

IlepcnekTHBHBIE TEXHOJIOTHMH NPOU3BOACTBA YCTPOHCTB
MOMC. Texnomorus SI MOX. Texnomorust Hex SIL.
Texuonorust SCREAM. Texuonorus EFAB. Texnomorus




ELTRAN

Pazgen 9.

HanorexHoJsiorusi. HaHOCTPYKTYPBI M HAHOMATEPHAJIBI.
HanorexHONOrus kak OCHOBHOE HAaIIPaBJIE€HUE PA3BUTHUS
BBICOKMX TeXHOJIOrui. OCHOBHbIE HANPaBJIEeHUsl HAyYHbIX
WCCJIEOBAHUM U MPAKTUYECKUE IPUMEHEHUS] HAHOTEXHOJIOTUI.
Hanoxknacrepsl MeTaI0B U NOJYIPOBOAHUKOB. 1'a30BbIe
MOJIEKYJIAPHBIE KJIACTEPBL. Y INIEPOHBIE HAHOCTPYKTYPBI U
HaHOTPYOkHn. OOBEeMHBIE HAHOCTPYKTYPHPOBAHHBIE MaTEPHUAIIBL.
PasynopsinoueHHble CTPYKTYpbI M HAHOKpHUCTALIBL Kpucramisl
13 METAINYECKUX HAHOYACTHLL.

Pasgen 10.

CamocOopka u kaTaau3 HaHoCcTPYKTYP. [Ipoueccel
camocOopku. 1oy mpoBOJHIKOBBIE OCPOBKOBBIE CTPYKTYPBI U
monocnou. Karanuz sanoctpykryp. Ilopucteie matepualsi,
KOJUIOHUBL.

Pazgen 11.

MexaHu4yeckHe U dJIeKTPUYeCKHe CBOICTBA
HAHOMATEPHAJIOB

Pazgen 12.

HanosnexkTpomexaHuyeckue cucrembl. HaHOMammHe! u
HaHONPUOOpPBI. MeToABl CHHTE3a HAHOY CTPOICTB.

Pazgen 13.

MeToabl uccjie0BAHUSA HAHOCTPYKTYP. Mccnenosanus ¢
MPUMEHEHHNEM aTOMHOIO CUJIOBOrO MUKpOckona. Bo3mokHOCTH
CKaHI/IPYIOLL[eFO TYHHe.]'IbHOFO MI/IKpOCKOHa nu HaHpaBJ'IeHI/Iﬂ
HUCCIIENOBAHUIH.

43.

[IpakTrueckue (CEMUHAPCKIE) 3aHATHS

Tembl MpakTHUECKUX 3aHATHH U X TPYJOEMKOCTb IPUBEACHBI B TAOJIHULIE 5.

Tabmmua S — IlpakTHdeckne 3aHsATHsI U UX TPYIOEMKOCTb

H3 Hux Ne
Ne | Tempbl npakTuueckux | @OpMbl NpaKTUUYECKUX | TpPyrOeMKOCTb, |IPaKTHUECKOM [pa3aena
n/m 3QHSITHHA 3QHSTUH (gac) MOJATOTOBKH, | JUCLIMIT
(1ac) JIUHBI
Y4eOHBIM MIIAHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATHUS
Tembl 1abopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTb ITPUBEAEHBI B TAOIHULIE 6.
Tabmua 6 — JlabopaTopHbIe 3aHITHS U UX TPYJIOEMKOCTb
H3 Hux Ne
e HaumenoBanue nabopatopssix padbot TpyROEMKOCTS, | MPAKTHHECKOH | pasnena
n/m (gac) MOJACOTOBKH, | JUCIIUII
(dac) JIMHBI
Cemectp 3
1 | MccnenoBanue Moaenel CKaHUPYIOIIEi 7 2 2
30HA0BOM MUKPOCKOIHH
2 | Uccnenosanne NOBEPXHOCTH TBEPABIX TEJ 7 2 2
METOAOM CKAaHUPYIOLIEH TYHHEIbHOMN




MHUKPOCKOIINN

3 | HccnenoBanue nNpoueccoB Ha MOAENH 7 2 2
CKAHMPYHOLIEH Ty HHEJIbHOW MUKPOCKONUH
4 | UccnenoBaHue NpoLeccoB HaA MOAENIH 7 2 2
ATOMHO-CHJIOBON MUKPOCKOIIUU
5 | UccaenoBanue mpoLecCOB Ha MOJETH 6 2 2
OJIMKHENOJBHON ONTHYECKOH MUKPOCKOIIHU
Bceero 34

4.5. KypcoBoe mpoekTupoBaHue/ BBIOJHEHUE KYPCOBOH padboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaro X cs

Bunbl camocTosTeNnbHOM paboThI U €€ TPYyAOEMKOCTh MPUBEAEHBI B Tabue 7.

Tabmuia 7 — Bumbl caMOCTOSITENNBHON PabOThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositenbHON paboThI
qac qac
1 2 3
UzydeHne TeopeTHuecKoro Marepuana
7 7
qucturinHbl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpadudeckue 3ananus (PI3)
Beinonaenue pedepara (P)
ITonroroBka K T€KyIlIeMy KOHTPOJIIO 7 7
ycnesaeMoctu (TKVY)
Jomamnee 3ananue (J13)
KonTponbHbie pabote! 3a0unnkos (KP3)
IToaroroska k MpOMeEKy TOUHOMN 7 7
arrecrauuu (ITA)
Bcero: 21 21

5. IlepeyeHp yueOHO-METONMUECKOTO O0ECTIeUeHUs
IUTSE CAMOCTOSITENIbHON pabOThI O0YYAO X CS TIO JUCITUTLTNHE (MOYJIIO)

Y4eOHO-METOUYECKNE MaTepHalibl ISl CAMOCTOSITENIbHONH PalOThl OOYyYAIOIINXCSl yYKa3aHbl B

oo 7-11.

6. IlepedeHb eUaTHBIX U HIEKTPOHHBIX YIEOHBIX U3JaHUN
[TepeueHb MEeYaTHBIX U 3JIEKTPOHHBIX YUeOHBIX W3AaHUH NPUBEACH B Ta0nuLe 8.
Tabmmua 8— IlepeyeHp MeUaTHBIX U 3JIEKTPOHHBIX YUEOHbIX U3TaHUN

KonuuecTtso 3k3eMIusIpoB B

[Hugp/ bubnmnorpaduueckas ccplika Oubmaorexe
URL anpec (KpoMe 3IIEKTPOHHBIX
SK3EMILISIPOB)

629.7(JIMAII) | KorcTpyupoBaHHe U TEXHOJIOTHUS
1122 U3MEPUTEIILHO- BBIYUCIUTENIbHBIX

KOMIUICKCOB JICTATCJIBHBIX allapaToB

20




[Texct] : yueOHoe mocobue / B. I1. Tlamkos,
S1. A Tlonosckasi, O. M. ®unonos. - CII0. :
W3p-so JIMAIIL 1991. - 100 c.

621.396.6(075) | KorcTpynupoBaH#ue U TEXHOIOTHS 44
B67 W3TOTOBJICHHS PAAUO3JIEKTPOHHOMN
anmaparypsl [Tekcr] : yueOHuK / H.

@. Bomnepnep. - Kues : Buma k., 1970. -

363 c.
621.396 Koncrpyuposanue pagnos1eKTpOHHON 32
1128 anmapatypsl :OCHOBHBIE TPOOJIEMBI U

coBpemeHHoe cocrosinue [Tekcr] / B.
b Ilectpsxos. - M. : Cos. panuo, 1969. -

208 c.
621.38 b90 Bynbraes A.JI. DnexTpoHHBIe TPUOOPHI. — 4
M.: Jlaiit, 2000. — 416 c.
681.2 (I'VAID) | Jlapur B.I1., Illenect /1.K. 300
JI25 Koncrpyuposanue u npou3BOACTBO

TUTIOBBIX IPUOOPOB U yCTPOUCTB: Yued.
nocobue st By30B / CITOI'Y AIT. CII6.
2005. —300 3k3.

7. TlepeueHb 3JIEKTPOHHBIX 00PA30BATENBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMY HUKAILMOHHON ceTn « MTHTepHeT»
Ilepeuens 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH(POPMALTMOHHO-
TEJIEKOMMYHHUKALIMOHHONW ceTn «WHTepHeT», HEOOXOOUMBIX MJisl OCBOSHUS IUCIUILIMHBI
npuBeAeH B Tadnmuue 9.

Tabmuuma 9 — IlepedeHb »3JIEKTPOHHBIX OOpA30BATENBHBIX PECYypPCOB HH(POPMALIMOHHO-
TEJICKOMMY HUKALIMOHHOU ceTH «HTepHET

URL anpec HaumenosaHue
http://lib.aanet.ru/ Hoctyn B OBC «Jlaup» ocymectsusiercs o gorosopy N2 26 u N227

or 31.01.2021
Hoctyn B 9BC «ZNANIUM» ocymecTsisiercs o norosopy N2 058
or 27.02.2023
Joctyn B 95C «FOPAMT» ocymectsisiercs no gorosopy N2 257 ot

29.05.2023

8. IlepeueHp HHYOPMALTIOHHBIX TEXHOJIOTHUH
8.1. IlepeyeHp mnporpaMMHOro OOECHeUeHHs, HCIOJIb3yeMOro IpPH OCYIIECTBICHUU
00pa30BaTeNbHOTO MPOLEcca 10 AUCLUILIIHE.
[TepeueHp UCMOMB3YEMOTO MTPOrPAMMHOr0 obecredeHus npeacTanieH B Tadmuue 10.

Tabnuna 10— ITepedyeHb NpOrpaMMHOr0 00eCeYeHus

Ne i/t Haunmenosanue

He nmpeaycmotpeno

8.2. Ilepeuenn UH()OPMALIMOHHO-CITPABOYHBIX CUCTEM, UCITOJIb3Y EMBIX npu
OCYLIECTBJIEHUH 00Pa30BaTeIbHOIO MIPOIecca MO AUCLUIIINHE



http://lib.aanet.ru/

Hepequb HCHOHBSyeMbIX I/IH(bOpMaLII/IOHHO-CHpaBOLIHbIX CUCTEM HpeI[CTaBJ'IeH B
Tabmune 11.

Tabmuua 11— IepeueHp HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Hanmenosanue

He nmpeaycmotpeno

9. MarepuanpHO-TeXHHYECKas 0a3a
CocraB  MaTepuaNbHO-TEXHMYECKOH 0a3bpl, HEOOXOOUMOW Uil  OCYLIECTBJICHUS
00pa3oBaTeNIbHOTO MPOIeCcca MO AUCIUILINHE, TPeACcTaByieH B Tabmuiel 2.

Tabmuma 12 — CocraB MaTepHaIbHO-TEXHUUECKOH 0a3bl

Ne Haumenosanue COCTaBHOM 4acTu Howmep aynuropun
n/m MaTepHabHO-TEXHUUECKOH 0a3bl (ipu HEOOXOIMMOCTH)
1 | JlekunonHas ayautTopust 13-07 (bM)

10. OueHo4HbIE CPEACTBA U1 POBEAEHUS MPOMEKYTOUHOMN aTTecTaluu
10.1. CocTtaB OLIEHOYHBIX CpPENCTBIUISI MPOBENEHUS MPOMEXYTOUHOM aTTecTaluu
o0yHaromuxcst Mo TUCUUILINHE MPUBEACH B Tabnuie 13.
Tabmmua 13 — CocTaB OLIEHOUHBIX CPENICTB JISl MPOBEACHHS IPOMEKYTOYHOH aTTeCTaLIH

Bua npoMexyTOYHOM aTTeCcTaluu IlepeueHb OLIEHOYHBIX CPENCTB
Dx3aMeH Crnucok BONpPOCOB K 5K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI,
3anaumy;
TecThl.

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YpPOBHI CPOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH O0yYarOIINMHCS MPUMEHseTCsl S-0ajuibHasi IIKajia OLEHKH C(POPMHPOBAHHOCTU
KOMIIETEHIINI, KOTOpast mpuseneHa B Tabmuue 14. B Teuenne cemectpa MOXKET UCIIOIB30BATHCS
100-6amnpHast  mKama ~ MOAYJIBHO-PEHTHHIOBOM  CHCTEMBI ~ YHHBEPCHTETa,  IpaBHia
HCIIOJIb30BAHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmua 14 -Kputepuu oLieHKH ypOBHSI C(HOPMUPOBAHHOCTH KOMITETEHIUH

OrieHKa KOMITETEHINN

XapaxkTepuctuka chopMUPOBAHHBIX KOMIIETEHLIUI
5-0ajuibHas 1IKaja P P (bopmup H

— obyyvaromuiicss TiyOOKO W BCECTOPOHHE YCBOMJI IPOTPAMMHBIN
MaTepHa,

— YBEPEHHO, JIOTHYHO, ITOCJIEA0BATENIBHO U IPAMOTHO €r0 H3JIaraeT;

— OMMPAsACh HA 3HAHUS OCHOBHOW U JIOTOJNHUTENIbHOW JIMTEPaTypHl,

«OTJINYHO» 2
«3AUTEHOD TECHO MPUBSI3bIBAET YCBOCHHBIC HAYYHBIC TIOJIOKEHUS ¢ TPAKTUYECKOM
NeSITeIbHOCTHIO HAMPaBJICHMS,
— yMeJio 0OOCHOBBIBAET U APTYMEHTHPYET BhIABUTAEMbIE UM HUJIEH,
— nenaeT BbIBOABI U 00OOIIEHUS,
— cBOOOJTHO BJIAJICET CUCTEMOM CIIEUATM3HPOBAHHBIX TIOHSTHH.
— o0yu4arouuiicst TBEPIO YCBOWJI MPOTPAMMHBIN MaTepUaJj, TPaMOTHO H
MO CYIIeCTBY H3JIaraeT €ro, ONupaschb HAa 3HAHUS OCHOBHOMU
JUTEPATYPHI,
«XOpOLLOY PaTyprL, o
— He JIOMyCKaeT CYLIECTBEHHBIX HETOUHOCTEIH;
«3a4TEHOY

— YBA3BIBAET YCBOEHHbIC 3HAHUS C MPAKTUYECKON EITEIbHOCTBIO
HaIpaBJICHUS,
— apTyYMEHTUPYET HAYyYHbIC MOJOKECHUS,




OrieHKa KOMITETEHIMN

5-0ajUibHas 1IKaja

XapakreprcTrka ChOpMUPOBAHHBIX KOMITETEHIINIA

— nenaeTr BbIBOABI U 00OOIIEHUS,
— BJIaJICET CHCTEMOH CIIeUATN3UPOBAHHBIX TIOHATHH.

«yIOBIIETBOPUTENBLHOY
«3auTeHO»

— obyyJarouuiicst yCBOMJI TOJBKO OCHOBHOH INMPOrPaMMHBIN MaTepual,
MO CYIIECTBY HW3JlaraeT €ro, ONMpasCh HA 3HAHUS TOJBKO OCHOBHOM
JIUTEPaATyPhL,

— JIOIyCKaeT HeCyIeCTBEHHbIE OIIMOKN U HETOUHOCTH,

— WUCTIBITBIBAET 3aTPYAHEHUsS] B MPAKTUYECKOM MNPUMEHEHHH 3HAHUHN
HaIpaBJICHUS,

— cnabo apryMeHTUPYET Hay4YHbIE ITOJIOKEHUS,

— 3aTpyAHsieTcs B GOPMYTHPOBAHUH BHIBOAOB U 000OIIEHUIH,

— YaCTUYHO BJIaJI€E€T CUCTEMOH CIIELHATU3UPOBAHHBIX MOHITHH.

«HEYAOBJICTBOPUTEIIBHO»
«HE 3a4TCHO»

— 00y4Jarouuiicss He YCBOWJI 3HAYMTEIBHONH YacTH MPOrPaAaMMHOIO
marepuara;

— IOTyCKaeT  CyIIECTBEHHblE  OMHOKM M HETOYHOCTH  TIPHU
paccMoTpeHnr podjieM B KOHKPETHOM HalpaBJIeHUH;

— WCIIBITBIBAET TPYIHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHUI;

— He MOYET apryMEHTHPOBATH HAyYHbIE MTOJIOKEHHUS,

— He (hOPMYJIUPYET BhIBOJAOB U 0OOOIIEHHUIA.

10.3. Tunosble KOHTPOJIBHBIE 3aAaHUS WIU UHBIE MATEPHAIIBL.
Bormpocs! (3amaun) nist 5Kk3aMeHa npencTaBieHsl B Tadume 15.

Tabmuma 15 — Bonpocs! (3agayun) mjisi S5K3aMeHa

Ne ii/m [Tepedenp BOMPOCOB (3a1a4) Tt SK3aMeHa Kon
UHANKATOpa

1 Knaccudukauus meronos msrotosiaeans MOMC IIK-1.3.1

2 Tunbl MEXaHUYECKUX JATUYUKOB IIK-1.3.1

3 TepmoBakyyMHOE HalbUICHUE IIK-1.Y.1

4 MoOHTaK KpEMHHEBBIX KOMIIOHEHTOB METOIOM CILIABJICHUSI) [IK-2.B.1

5 IIpoueccs! poTonurorpadguu B TEXHOIOTHH JIEKTPOHHON IIK-1.3.1
annaparypbl 1 MCT

6 Matepuaisl 111 MUKPOOOPabOTKH IIK-1.3.1

7 DopMHUpOBaHNE TOHKHX IJIEHOK U3 OKcuaa kpemuus merogom | [IK-1.V.1
TEPMOOKUCIEHHS

8 OcaxeHue TMOKCUAA U HUTPUJA KPEMHUSI IIK-1.Y.1

9 TepMOKOMIPECCUOHHAsE MUKPOCBapKa I[IK-1.¥.1

10 TennoBble TaTYNKHU (TEPMOMEXAHUUYECKHE, IIK-1.Y.1
TEPMOPE3UCTUBHBIE, TEPMOTIAPHI)

11 Marepuaiel, UCIOIb3yEMbIE B MUKPOCUCTEMAX IIK-1.3.1

12 IToBepxHOCTHast MUKPOOOpadoTKa I[K-1.Y.1

13 Brlpamusanne KpUCTAIOB IO MeToAy YoxpasibecKoro IIK-1.3.1

14 Mexanndeckue npeodpazoBaTenu (Mbe30pPe3UCTUBHBIE, IIK-2.B.1
IbE303JIEKTPHYECKHE, eMKOCTHbIE U PE3OHAHCHBIE)

15 OcHOBHBIE 3Tarnbl TEXHOJIOTHUECKOro npouecca usrotosnenns | [IK-1.V.1
MOJIy IPOBOJIHUKOBBIX MOJUJIOMKEK

16 MexaHndeckne NPUBOLIBI (3JEKTPOCTATUIECKUE U IIK-1.3.1
MbE303JICKTPUIECKHE)

17 [Nonynposognuku B TexHonorud MCT [IK-1.¥.1

18 [Ipeobpazosarenu (natumnkn) uzayueHui (ot poropmonos no | [NK-1.3.1




TUPOMETPOB)

19 MeTtonab! OCaKAEeHUs TOHKUX IJIeHoK u3 S102 IIK-1.V.1
20 Knaccudukanyst Mmeronos usroropjaers MOMC ycTpoHcTB IIK-1.3.1
21 Ynakoska MOMC yCTpoOHCTB B METATHUECKHE KOPITyCca [IK-2.B.1
22 CpencTsa u3MepeHus napaMeTpoB OKpYy Karolleil cpeasl, IIK-1.3.1

OCHOBHBIE THITbI JATYHKOB
23 IIpumMeHeHne eMkocTHbIX puBoaos B MCT IIK-1.3.1
24 OcaxeHue NOJUKPUCTAININYECKOTO KPEMHHUSI IIK-1.Y.1
25 MeTtoa aHOHOTO COEANHEHUS IIK-1.¥.1
26 [Tna3menHoe xumudeckoe Tpasienue (I1XT) IIK-1.V.1
27 CxeMa ycTaHOBKH i ocaxkAeHUs TOHKUX miieHok u3 SI02 u | I1IK-1.3.1

Si3N4(xuMuveckoe OcCakaeHHe U3 Ta30BOH (asbl MPH HU3KOM

JABJICHHUH)
28 Tunel MUKPOCTPYKTYp, BXoAAUMX B coctaB MOMC IIK-1.3.1
29 Csapka pasaennem CKHMH I[IK-1 V.1
30 TexHonorust 00beMHON MUKPOOOPabOTKH I[K-1.Y.1
Bormpocs! (3amaun) mist 3auera / audd. 3auera npeacrasieHsl B Tadbaune 16.

Tabmuia 16 — Bonpocs! (3amayun) mist 3adera / nudd. 3adera
Kon
Ne n/mt ITepeuens BonmpocoB (3amay) mist 3auera / audd. 3aguera HHAMKaTOpA

YueOHbIM MIaHOM HE TPEAY CMOTPEHO

Ilepederp TeM s KypcOBOTO MPOEKTUPOBAHWSI/BBIMOJIHEHUS KypPCOBOH paboOThI
npeacTaBiieHbl B Tadmie 17.
Tabmua 17 — Ilepedyenp TeM st KYPCOBOT'O MPOSKTUPOBAHMS/ BBIIOJIHEHHUST Ky PCOBOM paboThI

[IpumepHBIi epeueHb TeM ISl Ky PCOBOTO MPOEKTHPOBAHUS/ BBITIOTHEHUS

Ne ii/mm .
KYPCOBOH pabOThI
Y4eOHBIM IJIAHOM HE MPEAY CMOTPEHO
Bompocel st mpoBeneHHsT TPOMEXKYTOYHOH aTTeCTallid B BUAE TECTUPOBAHMS

npencTaBiieHbl B Tadmie 18.

Tabmmua 18 — [IpuMepHbIii mepeyeHb BOMTPOCOB AJISI TECTOB

Ne /| IIpumMepHBIi epedeHb BOMPOCOB ISl TECTOB

Kon
WHOUKATOPA

Wuctpykmus. [IpounTaiite 3amanue 1 BhIOSPUTE OUH MPABHIIbHBIN
OTBET

Kakoii paxkTop He00X0AUMO YYHTHIBATH NpH (PopMyJIHPOBKeE 1eJIei
HAYYHOI'0 HCCJICAOBAHHS B 00J1aCTH 3JIEKTPOHHBIX cpeAcTB?

A) CoBpeMeHHbIE TEHISHIIMU U MTEPCIIEKTUBbI Pa3BUTHSI TEXHOJOTHIA

B) JInunblii HHTEpEC HCCIENOBATENS

C) KonuuecTBO COTPYNHHUKOB B JabopaTtopuu

D) CroumocTs apeHbl MPONU3BOACTBEHHBIX TOMEIIEHUH

Wnctpyxums. IIpounTaiite 3ananue u BIOEPUTE OJUH WIH HECKOJIBKO
MIPaBUJIbHBIX OTBETOB.

Kakmue acnexkTbl HE00X0IUMO YYHTHIBATH MPH BHIOOpE METOA0B
HCCJIeI0BAHHS JJIEKTPOHHBIX CPeACTB?

IIK-1




A) locTynHOCTb 0OOOPYIOBAaHUS 1 HHCTPYMEHTOB

B) CootBeTcTBHE METONOB LIENISAM HCCIIENOBAHUS

C) TouHOCTB M BOCIIPOM3BOANMOCTD U3MEPEHUI

D) Jlororun xoMnaHuH-pa3pabOTINKA UCCIENYEMOT0 yCTPONCTBA

Hncrpykuus. [IpounTaiite 3aganue u pacrnoaoXKUTe BAPUAHTBI OTBETA B
IIPaBUWJILHOM MOCIEN0BATEILHOCTH.

Pacnosio:kuTe 3TANBI HAYYHOT'0 HCCJIEJOBAHHS B IPABHUJIBbHOM
MOCJIeA0BATEIbHOCTH:

A) AHanu3 TEHICHLMH 1 ONpenesieHue HayYHOH POOIeMbl

B) ®opmynupoBka 1eneii u 3a1a4 UCCICIOBAHHUS

C) Beibop MeTOnOB U CPeACTB MPOBENCHUS UCCIICIOBAHMIA

D) IIpoBeneHne 3KCIEPUMEHTOB M aHAJIU3 TIOJTYYEHHBIX TaHHBIX

IIK-1

Hucrpykuums. [Ipounrtaiire TEKCT U ycTaHOBUTE COOTBETCTBHE. K
Ka)XZTOH MMO3ULHMH B JIEBOM CTOJIOLE MOAOEPUTE COOTBETCTBYIOIIYIO
MO3UIIUIO B TIPABOM CTOJIOLIE.

YcTaHOBHTE COOTBETCTBHE MEKAY METOAAMH HAYYHOTIO
HCCIeOBAHUS H HX HASHAYEHUEM:

A) Teopernueckuii ananu3 — 1) Onpenenenue KIOYEBbIX
3aKOHOMEPHOCTEH Ha OCHOBE JINTEPATYPHBIX HCTOYHUKOB

B) DxcnepumenTanbHbie MeTOBI — 2) [IpoBepka ruIoTes ¢ MOMOLIBIO
peanNbHbBIX UCMIBITAHUI

C) Mognenuposanue mpoueccos — 3) Co3naHue MaTeMaTUYECKUX U
KOMITBIOTEPHBIX MOJEJeN

Janumiume evlé6pantvle yUdpvl HOO COOMBEMCMBY IOUUMU DYKEAMU.:

A B C

Hncrpykuus. [Ipounraiire 3ananue u naite CBOU pa3BepHYThIN
BApUAHT OTBETA.

Onuiure OCHOBHBIE KPUTCPpUU BbI60pa METOO0B UCCICIOBAHUA B
obmacTu QJICKTPOHHBIX CPCACTB U TCXHOJOIHYCCKUX MTPOLECCCOB.

Hucrpykmus. [IpouunTaiite 3ananue u BBIOSPUTE OJIUH TPABHIIbHBINA
OTBET

Kaxkoii u3 nepeunciieHHbIX sI3bIKOB NPOrPAMMHPOBAHMS Yale
BCEro HCMOJIb3yeTcs AJisl pa3padoTKH AJIrOPUTMOB HCKYCCTBEHHOT 0
HHTeIeKTa?

A) Python

B) HTML

C) SQL

D) Bash

Wnctpyxuus. [Ipounraiite 3aganne u BIOEPUTE OJUH MITH HECKOJIBKO
MIPaBUJIbHBIX OTBETOB.




Kaxkoii u3 nepeunciieHHbIX SI3bIKOB POrpaMMHPOBAHHS Yallle
BCEro HCMOJIb3yeTcs AJisl pa3padoTKH AJIrOPUTMOB HCKYCCTBEHHOI 0
HHTeLIeKTa?

A) Python

B) HTML

C) SQL

D) Bash

Hucrpykuus. [Ipounraiite 3aganue u pacrnoaoKUTe BApUAHTHI OTBETA B
IIPABUWJILHOMN MOCIEN0BATEILHOCTH.

PacnosiosxkuTte 3Tanel pa3padoTKH aJropuTMa ¢ HCoJIb30BaHHEM
HCKYCCTBEHHOI0 HHTEJLIEKTA B IPABUJIBHOH N0CJ1€10BATEIbHOCTH:
A) ®opmyarpoBaHUE 3a1a4H U ONPEEICHNUE BXOIHBIX JTaHHBIX

B) Bribop moznenu u MeTonoB o0yueHHsI

C) Peanuzanust anroputMa Ha s3bIK€ IPOTPAMMHUPOBAHHS

D) TectupoBanue 1 ONTUMHU3ALS MOZEIIH

IIK-2

Hucrpykuus. [Ipouuraiite TEKCT U yCTaHOBUTE COOTBETCTBHE. K
Ka)XZTOH MMO3ULMH B JIEBOM CTOJIOLE MOAOEPUTE COOTBETCTBYIOIIYIO
MO3UIIUIO B TIPABOM CTOJIOLIE.

YcraHoBuTe COOTBETCTBHE MEKIY MEeTOAAMH pa3padoTKu
ANrOPUTMOB M X NMPUMEHEeHHeM:

A) I'my6okoe obyuenue — 1) Mcnonbayercs mist o0paboTku
n300paKeHN U pedn

B) I'enernueckue anroputmsl — 2) IIpuMeEHSIFOTCS 111 ONTUMH3ALMN
CJIOXKHBIX 3a/1a4

C) MamunHoe obydenne — 3) AHanu3upyer Oonblue 00beMbl
JAHHBIX U CTPOUT IPOTrHO3HbIE MOAEIH

Janumiume evlépantvie yUdPvL HOO COOMBEMCMBY IOUUMU DYKEAMU.:

A B C

IIK-2

10.

Hncrpykuus. [Ipountaiite 3aganue u naite CBOW pa3BepHyThIA
BAapUAHT OTBETA.

Onumure OCHOBHBIE MPUHLHUITBI Pa3padboTKH 3(h(HEeKTHBHBIX
ANTOPUTMOB PEIIEHHS 3a/1a4 ¢ IPUMEHEHUEM SI3bIKOB
IPOTPAMMUPOBAHUS U TEXHOJIOTHIA NCKYCCTBEHHOI'O HHTEJUIEKTA.

IIK-2

11.

Wuctpykmus. [IpouunTaiite 3amanue 1 BBIOSPUTE OJUH TPABUITBHBIN
OTBET

Kaxoii ocHoBHOM (paKTOp HE00X0AMMO YYHTBIBATH NPH
IVIAHMPOBAHHMH NMPOU3BOACTBA H3Jeaui ""cucrema B kopnyce'?
A) OnTumu3anyst TEXHOJIOTHYECKOTO MPOLECCa IS TOBBIIIEHHS
HAJIeKHOCTH U3JENUS

B) YMmenblIeHne KOMMYECTBA COTPYIHUKOB HA IIPOU3BOACTBE

C) Bribop nanboree nemeBbx MaTepHaioB

D) Cokparenue Bpemern cOopku 03 yueTa Ka4ecTBa

IIK-15




Wnctpyxuus. [IpounTaiite 3ananne u BIOEPUTE OIUH MITH HECKOJIBKO
MIPaBUJIbHBIX OTBETOB.

Kakue 3aga4u BXoASIT B IpoLiecc ynpasjeHUsI IPOU3BOACTBOM
u3aesmii ''cucrema B kopmyce'' ?

A) Onrumuzanusi COOPOYHBIX MPOLIECCOB

B) KoHTposb kauecTBa BbIMYCKaeMOH MPOIYKLIHH

C) Opranusanus CBOEBPEMEHHOTO 00eCeueH s KOMIUIEKTY IO IIUMU
D) Pa3paboTka MapKkeTHHIOBOH CTPATErHy I KOHEUHOTO TPOIYKTa

12. IIK-15

Hucrpykuus. [Ipounraiite 3aganue u pacrnoaoKUTe BAPUAHTHI OTBETA B
IIPABUWJILHOMN MOCIEN0BATEILHOCTH.

PacnosioxuTe 3TAanbl NPOU3BOACTBA U3Aeauil ''cucrema B kopmyce'
B IIPABUJILHOH MOCJI€J0BATEJIbHOCTH:

A) IlonroroBka KOMIOHEHTOB U OCHACTKH

B) MonTaxx u cOopka 3JeKTPOHHBIX MOAYJIeH

C) KoHTponb kayecTBa M UCIIBITAHHSI TOTOBOTO M3ACIIHSI

D) JlokymeHTHpOBaHKE U Nepeaayda B CEPUIHOE TPOU3BOACTBO

13. IIK-15

Hucrpykuus. [Ipounraiite TEKCT U yCTaHOBUTE COOTBETCTBHE. K
KKIOU MO3UINH B JIEBOM CTOJIOIE MOAOEPUTE COOTBETCTBYIOLIYIO
MO3UIIUIO B TIPABOM CTOJIOLIE.

YcTaHOBHTE COOTBETCTBHE MEKAY 3TANAMH MPOH3BOACTBEHHOI 0
Npouecca M UX HA3HAYEHHEeM:

A) INonroroska matepuaioB — 1) IIpoBepka KOMIUIEKTYIOIINX MEpen
Ha4ajIoM COOpKHU

14. | B) Cbopka uznenusi — 2) YcTaHOBKA U COSAMHEHHE KOMITIOHEHTOB B TIK-15
cootBercTBUU ¢ K/

C) ©@unanbHbie ucnbiTanus — 3) I[IpoBepka paborocnocodbHOCTH
U3JIeNTUs TTepe]] TIOCTaBKOW 3aKa3unKy

Janumiume eu10pannbvie YUPPLL ROO COOMBEMCMBYIOUUMU DYKBAMU.:
A B C

Hncrpykuus. [Ipountaiite 3aganue u naite CBOM pa3BepHYThII
BApUAHT OTBETA.

15. IIK-15
Onumure OCHOBHbIE PUHIIUIIBI IUTAHUPOBAHUS U YIIPABJICHUS
MPOU3BOACTBEHHBIMU MPOLIECCAMHU NPU U3TOTOBJICHUH U3AEIUN
"cuctema B Kopryce".

IlepeueHb TeM KOHTPOJBHBIX PabOT MO JUCHMUIUIMHE OOYYAIOIIUXCS 3a0YHOH (HOPMBI
oOyueHus1, mpeACcTaBieHbl B Ta0mie 19.

Tabnuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/n IlepeueHb KOHTPOIBbHBIX PadOT

He npenycmoTpeHo




10.4. Metonuueckue  MaTepHUabl, ONpeNeNSAINME  OPOLENYPbl  OLEHUBAHMU
WHAWKATOPOB, XapaKTePU3YIOIUX 3Tanbl (POPMUPOBAHMSI KOMIICTCHLIMMA, CONEPKATCS B
JIOKAJbHBIX HOpMaTuBHbIX aktax [VYAIl, pernamMeHTHpyrOIUX TMOPANOK U MPOLEnypy
MPOBEACHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUYHOH aTTeCTaluu O0yYaro X Csl
I'VAIL

11. Meroauyeckue yKa3aHus IJisl OOYUYArOIINXCS IO OCBOSHHIO TUCLUTIIHHBI

11.1. Meronuyeckne ykazaHusi il OOYYAIOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HaueHUE JEKLIMOHHOIO MaTepuaja — JIOTMYECKH CTPOHHOE, CUCTEMHOE,
ry0okoe U SICHOe Hu3JoKeHue yueOHoro marepuana. Ha3HaueHue COBPEMEHHOH JIEKIUU B
paMKax OUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALIMIO 1O TEME, & B OCBOCHHHU
(byHOaMEHTaNbHbIX TPOOJeM OUCIMIUIMHBIL, METOJOB HAyYHOrO ITO3HAHMS, HOBEHIINX
IOOCTIDKEHUH Hay4HOH Mbicin. B yueOHOM mporecce JEeKIUs BBITOJHSAET METOAOIOTHYECKYIO,
OPTaHU3aLMOHHY0 U MHPOPMAaLMOHHYIO (QyHKUIMHU. JIeKIMs pacKpbIBaeT MOHITUHHBINA amnmapar
KOHKPETHOH o0sacTH 3HaHUs, €€ mpoOJeMbl, aeT LEJIbHOE MPENCTaBIEHHE O TUCLIHIUIMHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMH JUCLUTUIMHAMU.

IInaHupyeMble pe3yIbTaThl IPU OCBOCHUHU O0YYaIOIMMHUCS JEKIMOHHOTO MaTeprana;

— TIOJy4Y€HHE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONpPEAEIAETCs LeIEBOH YCTAHOBKOM K KaXKOH KOHKPETHOH TEME,

—  TOJIyYEHHE OIbITa TBOPUECKOH padoThl COBMECTHO C IPENOaBaTeleM;

— pasBuTHEe TPOPECCHOHATIBHO-NENOBBIX  Ka4decTB, JIIOOBH K TpenaMery W
CaMOCTOSITEJIbHOTO TBOPUECKOTO MBILIIEHUS.

— TOsIBJIEHUE HEOOXOAMMOr0 HHTEpeca, HEOOXOIUMOTO Il CAMOCTOSITENIbHON paboTH,

— TOJy4YeHHe 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHUSI HAayKM U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHA Ha OMIDKAHIINeE rofel,

— Hay4YuTbCS METOAMYECKH oOpabaTbiBaTh MaTepuan (BBIOENATH TJABHBIE MBICIH H
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBbIBOJAM, IIOBTOPSITb UX B  Pa3IUYHBIX
bopmyIHpoBKax),

—  MOJIyY€HHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIeKIIMOHHBIN  MaTepuan MOXKET CONPOBOXKAATHCS  AEMOHCTpallMed ClaiijjoB U
UCTIONb30BAaHMEM pA3JaTOYHOTO Marephaja MpH TNPOBENEHUH KOPOTKHX HTUCKYCCHH 00
0COOEHHOCTSIX PUMEHEHHUST OTAENBbHBIX TEMATHK I10 JUCLUTIINHE.

CTpyKTypa npefocTaBieHUs JEKIIMOHHOIO MaTepuana:

- TeMaTH4eCcKHe JIEKLIUU M0 pasfienaM Kypca;

- I€MOHCTpAaLus CJIai/10B,
- KOHTPOJIbHBIE BOIIPOCHI K pas3zenaM Kypca.

Jlek1MOHHBIE MaTepUasbl UMEIOTCS B M3aHHOM BHJE, B BUIE DJIEKTPOHHBIX PECYPCOB
oubymorexu ['VAIL

11.2. Meronu4eckne yka3aHUs Ui OOYHArOLIMXCsl MO BBITOJHEHHIO J1a0OpaTOPHBIX
pabot

B xone BbmonHeHUs 71a0OpaTOpHBIX pabOT OOydYarOIIMIACA MOJDKEH YIIyOuTh W
3aKpenuTh 3HAHUSA, NPAKTUYECKHE HABBIKM, OBJIAJE€Thb COBPEMEHHOI METOAUKONH M TEXHUKON
SKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(UKALMOHHONW XapaKTEPHCTUKOW OOy4aroIerocs.
BeimonaeHne mabopaTopHBIX PabOT COCTOUT U3 3KCHEPUMEHTATbHO-PAKTHYECKON, pacueTHo-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPONPUSITHIH.



BrmonHenne madopaTopHbIX padoT 00ydYarOIIMMCS SIBISIETCS HEOTBEMJIEMON YaCThIO
U3YYEeHUs] JUCLUIUIUHBL, ONpeaesseMoil y4eOHbIM IUIAHOM, M OTHOCHUTCS K CpeICTBaMm,
00eCTIeYnBaOIUM PEIIeHUe CIeIYIOINX OCHOBHBIX 337a4 00YYaroIerocs:

— npuoOpeTeHHe HaBbIKOB HCCIEJOBAHUS TMPOLIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOH JUCLUTLIHHBIL;

— 3aKpervieHHe, pa3BUTHE M AeTalu3alMs TEOPETUYECKUX 3HAHWM, MOJYy4YEeHHBIX Ha
JIEKLIUSIX;

—  MoJy4YeHHe HOBOW HH(OPMALIMH M0 U3y4YaeMOl AUCLIMILIMHE,

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENIBHOH  paloThl ¢ J1a0OpaTOpHBIM
obopynoBaHuEM U PUOOPAMH.

3ananue u TpeboBaHMS K MPOBEACHUIO JTa00PATOPHBIX paboT
JlabopatopHble padOTHI BBIONHSIOTCS B J1a0OpaTOpUU Ha JaODOPATOPHBIX YCTAHOBKAX C

3aIlOJIHCHUEM IIPOTOKOJIa I/ISMepeHI/Iﬁ.

Ctpyxrypa 1 popMa oTuera 0 JadopaTopHOi padoTte

Otuer no naboparopHoii padore BKIItOUaeT 0Osi3aTeNIbHBIE MYHKTHI, MPEICTABICHHBIC B
MECTOANYECCKUX YKA3aHUAX.

Tpebopanus k odopMIIeHUIO oTYeTa O JJabopaTopHoii paboTe

Tpebosanust kK 0HOPMIIEHUIO OTYETA MPEACTABICHBI B METOJUYECKIX YKA3aHUSIX

Metoanueckue yKa3aHusl M3/1aHbl B BUAIE 3JIEKTPOHHBIX pecypcoB Onbmmorexn IV AIT

11.3. Meronuyeckue yka3aHusi [Jisi OOYHAIOLIUXCS MO MPOXOKIACHUIO CAMOCTOSITENIbHOM
paboThl

B xopne BBIMONHEHUST CAMOCTOSTENLHOW PadOThI, OOYUYAIOIMUICS BBIMTOJHSAET paboOTy MO
3aIaHUI0 U MIPU METOJUYECKOM PYKOBOJACTBE IPENOAaBaTessi, HO 0e3 ero HemoCpeaCTBEHHOTO
yYaCTHSI.

s ofyyarommxcsi mo 3a04HOH (opme OOyYeHHs, CaMOCTOSITENbHAsE padoTa MOMKET
BKJIFOYATh B C€0s1 KOHTPOJIbHYIO padoTy.

B mpouecce BBIMOMHEHUSI CaMOCTOSITEIBPHONH paboOThI, y oOyuaromierocs: GopMmupyercs
nenecooOpasHoe MIIaHUPOBaHUE Padouero BPEMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHMHM U CHUCTEMATH3AIMK MPUOOpETaeMbIX 3HAHUH, 00eCreYrBaeT BBICOKHIA
yYPOBEHb YCIEBAEMOCTH B MEPUON OOydYEHHUs, TOMOTaeT TOJyYUTh HABBIKK TOBBIIEHHSI
npo¢eCCHOHATBHOTO YPOBHSI.

MeToauuecKuMH  MarepuajaMu,  HamnpaBISIONUMH  CAMOCTOSATENbHYK  paboTy
00y HarO X CSISIBITSIFOTCSL

—  y4e0OHO-MeTOMUYECKU MaTepHaJl 1Mo TUCIUILIHHE,

—  METOJWYECKHE YKa3aHUsS MO BBIMOJHEHHIO KOHTPOJBHBIX paboT (s 00yYaromuxcs
O 3a049HOMU (hopme 0OyUeHus).

11.4. Meronnyeckue ykasaHusi it OOYHAIOMIUXCS IO TPOXOXNKIECHUIO TEKYIIero
KOHTPOJISL YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHIEBAEMOCTH MPEAyCMaTPUBAECT KOHTPOJb KadeCcTBAa 3HAHUM
00y4aroIuXcs, OCYLIECTBISIEMOIO B TEYEHHE CEMECTpa C LEJbI0 OLEHHBAHUS XOJa OCBOCHUS
JUCLIATIJINHBIL.

Ilpu npoBeneHMM TEKYILIEro KOHTPOJIA YCHEBAEMOCTH MCHOJB3YIOTCS KOHTPOJIbHBIC
TE€CTOBbIE BONPOCHL, IPEACTABICHHBIE B METOAUYECKUX YKA3aHUSAX MO MPOXOXKACHHUIO TEKYILEro
KOHTPOJIL yCIIEBAeMOCTH. Pe3ynbTaTel TEKyILEro KOHTPOJS OLEHUBAIOTCS U YUUTBIBAKOTCS NMPU
MIPOBENCHUH MPOMEKYTOYHOU aTTECTALINU.



11.5. Meronuyeckue yka3aHus JUisi O0yYarOIIUXCS MO MPOXOXKICHUIO MPOMEKYTOUHOM
aTTeCTaluu.

[IpomexxyTouHast ~ arrecTamuisi  OOYYAKOIIMXCS  MPEAYCMATPHBAET  OLICHHBAHHE
MPOMEKYTOYHBIX U OKOHYATENbHBIX Pe3yJIbTaTOB OOyYEHUS MO TUCIUILUIUHE BKITFOYAeT B ce0st
Ox3aMeH. OJK3aMeH TMPOBOAUTCS B TMEpPUOJ OK3aMEHALMOHHON CecCMUM U 3aBepluaercs
aTTeCTALMOHHON OLIEHKO KOTJIMYHOY, «XOpOUIOY, «yAOBJETBOPUTEIBHOY,

«HCYOOBJICTBOPUTCIIBHO .



Jluct BHECEHUS I3MEHEHUH B padouyro MporpaMmy AUCLUTUTAHBI

Jlata BHeceHU
H3MCHCHUH U
JOTIOTHCHHI.

Iloamuce BHECIIETO
HM3MCHCHMS

CoaeprkaHue U3MCHCHHI U TOTIOTHCHUN

Hara u Ne
MPOTOKOJNIA
3ace1aHus

kadeaper

Ioamuce
3aB.
kadeapoi




