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AHHOTAIUA

HucuuruinHa ~ «VMHTerpanpHble  yCTpOWCTBA  MHUKPOAJIGKTPOHUKH»  BXOAUT B
o0pa3oBaTelIbHyl0 MporpamMMmy BbICIIEro oOpa3oBaHUs — IHporpammy OakajaBpuara IO
HampaBieHuio noArotoBku/ crnenuanbHocTH 11.03.03 «KoHCTpyHpoBaHHE U TEXHOIOTHS
AIIEKTPOHHBIX CPEJICTB » HampaBieHHOCTH «lIpoekTupoBaHHEe W TEXHOJOTUS 3JIEKTPOHHO-
BBIYUCIIUTENBHBIX CPEeACTB». Juciumnnna peanusyercs kadeapoit «Ne23».

JucuunnuHa HaleneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOMINX KOMIIETEHLIUHI!

I1K-3 «CnocoGeH BBINOJIHATH pacyeT U MPOEKTUPOBAHUE JICKTPOHHBIX MPUOOPOB, CXEM
U YCTPOMCTB Pa3NUYHOr0 ()YHKIIHOHAIBHOTO HA3HAUYCHUS

[IK-5 «CriocobeH BBIMOMHATH pabOTHI MO TEXHOJOTMYECKOM MOJArOTOBKE MPOU3BOJICTBA
JIEKTPOHHBIX CPENICTB»

ConepxaHue ITUCHMIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBA3AHHBIX C HM3YyYCHHEM
TEOPETUYECKMX OCHOB U IPAKTUUYECKUX METOJUK IPOEKTUPOBAHMUSA KOHCTPYKUMH U
TEXHOJIOTUYECKUX ITPOLECCOB U3TOTOBICHUS UHTEIPAIbHBIX MUKPOCXEM U MUKPOCOOPOK.

[IpernonaBanne IUCHMIUIMHBI TPEAYCMATPUBAET ClEAyIOUIHe (OpMBbI OpraHU3alUuu
y4eOHOro mpolecca: JISKLUH, JabopaTopHble paboThl, CAMOCTOsATENIbHAs paboTa 00ydaroLerocs,
KypPCOBO€E IPOEKTUPOBAHUE.

[IporpaMMoll IUCHMIIIMHBI NPEILyCMOTPEHBI CIEAYIOIIME BHUJbI KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalus B (hOpMe IK3aMEHa.

OOwmast TpyAOEMKOCTb OCBOEHMS AMCLUUIUIMHBI COCTaBiIsAeT 6 3adyeTHBIX equHuL, 216
4acoB.

SI3pIk 00y4eHUs 10 TUCIUIIIIMHE KPYCCKUHN »



1. TlepedeHb IIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIUILIIHE

1.1. llenu npenoaaBaHus TUCIUTUTMHBI
Llenn mnpenojgaBaHus AUCUUIUIMHBI «VHTErpasbHbBIe YCTPOHCTBA MHUKPOAICKTPOHUKI:
dopMupoBanue y oOydaromuxcs MNpodeccuoHANIbHON MOATOTOBKH 0 MPOESKTHUPOBAHHIO
MHTETPATBHBIX MUKPOCXEM U MUKPOAJIEKTPOHHUKH, ITOTydeHUEe HEOOXOUMBIX 3HAHUH, YMEHHUH U
HABBIKOB B OOJIACTH pacyeTa 3JIEMEHTOB HMHTErPajbHBIX MHKPOCXEM, MX COOpPKH, MOHTa)XKa U
repMETH3AINN

1.2. [ucuurmuinHa BXOAUT B  COCTaB  4acTH, (OPMHUPYEMOHl  y4aCTHHUKaAMH
00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEILHON MPOrpaMMBbl BBICIIIETO 00Opa30oBaHus (1anee —
OIl BO).

1.3. TlepeyeHp mIaHUPYEMBIX PE3yJIHTATOB O0YUESHHS 110 AUCIUILIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTrataMu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs AMCHUIUIMHBI O0YYarOIIUICS MOJDKEH 00JIafaTh CIEAYIOIIMMHA
KOMIIETEHIIUSIMUA WM UX YacTsAMU. KoMIeTeHIMM U UHAMKATOPbl UX JOCTHXKEHHs NPUBEICHbI B
tabnuue 1.

Tabnuua 1 — [lepeyeHp KOMIETEHIMHA U MHIMKATOPOB MX JOCTHKECHHUS

Konu
Kareropus (rpynna) Kozn v HanMeHoBaHME MHIUMKATOPA JOCTUKECHUS
HauMEHOBaHHE
KOMIIETEHIIUHT KOMIIETEHIINH
KOMIIETEHIINH

I1K-3 Criocoben

BbINONHATH pacueT u | [1K-3.3.1 3HaeT npUHLMIIBI KOHCTPYHUPOBAHUS

IIPOEKTUPOBAHKE OT/ENbHBIX OJIOKOB 3JIEKTPOHHBIX TPHOOPOB

3IIEKTPOHHBIX [1IK-3.VY.1 ymeeT mpoBOIUTH OIIEHOYHBIE PACUETHI
[Tpodeccronanbubie P Y P P

npubOpoB, CXeM U XapaKTEPUCTUK JIEKTPOHHBIX PHOOPOB
KOMIIETEHLIUH .

YCTPOMCTB [1K-3.B.1 BnageeT HaBBIKAaMU MOATOTOBKH

pa3IM4HOTO IIPUHLMIIAAIBHBIX 1 MOHTaKHBIX IEKTPUUECKUX

(GYHKIIMOHATIBHOTO CXeM

Ha3HAYEHUs

ITK-5 Cnocoben

BBINOJIHATH paObOTHI

no texHojoruueckor | I[1K-5.3.2 3Haetr meTonnyeckyto 0azy uaMepeHuii
[Ipodeccuonanbubie

MIOJITOTOBKE [IapaMeTPOB TEXHOJOTUYECKUX ITPOLIECCOB U
KOMIIETEHIINH

IIPOU3BOJICTBA TECTUPOBAHUS MPOAYKTa IPOU3BOJCTBA

AIIEKTPOHHBIX

CPEIICTB

2. Mecto nucuurmiuHbl B cTpykrype OIT

JluctuminHa MOKeT 0a3UpOBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONUMUCS
MIPU U3YYCHHUH CIICTYIONTUX JTUCIIUIUIAH:

— «BBeJcHNE B HAIIPABJICHHCY,

— «DPu3uKay,

— «MartepHuaaoBeICHUCY,

— «DIEKTPOHUKAY.

3HaHUs, TOJMYyYCHHBIE TPH HM3YUYCHWHM MaTepuana aHHOW JUCIHUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUEHUE, TaK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUU APYTUX TUCHUTLINH:

— « DnemeHTHAsA 0a3a ¥ 0230BbIC HECYIINE KOHCTPYKIIUH DJICKTPOHHBIX CPSIACTBY,

— « KoHCcTpyHpoBaHre MOIYJICH 3JICKTPOHHBIX CPEIACTB)Y,

— «TexHoaorusa cOOpKH M MOHTa)Ka DIEKTPOHHEIX CPEJCTBY.

3. OO0BeM U TPYJI0EMKOCTh JUCITUTLIAHBI




Jlannaple 00 o0meM o0beMe MUCIUIUIMHBI, TPYJIOEMKOCTH OTICIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M pacrpeie]ICHue 3TOH TPYJA0EMKOCTH TI0 CEMeCTpaM) IPEeCTaBIICHbI B
Tabnuite 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIITUHBI

. TpynoeMKOCTb 10 ceMecTpam
Bun yueGHOM paboThI Bcero NoS No6
1 2 3 4
Oowan mpyooemKocmb OUCYUNTIUHDL, 6/ 216 5/ 180 1/ 36
3E/ (1ac)
H3 Hux uacoe npakmuueckou no020moeKu 51 34 17
AyoumopHhule 3aHamus, BCETo 4ac. 85 68 17
B TOM YHUCJIC:
nexuuu (JI), (ac) 34 34
npakTuueckue/cemunapckue 3ansatus (113),
(dac)
nabopartopusie pabotsl (JIP), (dac) 34 34
KypcoBoi npoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 45 45
Camocmosmenvnas paboma, Bcero (dac) 86 67 19
Buo npomesicymounoit ammecmayuu: 3auer,
mudd. 3ager, sx3amen (3auer, dudd. 3aq, OK3., OK3.
DK3.%%*)

*k
IIpumeuanue:  kaHmuMEaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUIIMHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JUCIUILIMHBI ITO pa3jieiiaM U BUJaM 3aHSATHIA.
Paznensl, TeMBI AUCIUIITHHBI U MX TPYIAOEMKOCTh TIPUBE/ICHBI B TAOIHUIIE 3.

Tabmumia 3 — Pa3nensl, TEMbI TUCIUIUIAHBI, KX TPYJIOEMKOCTh

Pasznensl, TeMbI TUCIIANIIINHBI Texunn | 113 (C3) JIP K11 CPC
’ (dac) (qac) (dac) (uac) (gac)
Cemectp 5
Pazgen 1. BHUC u CBUC 3 2 7
Paznen 2. Koncmpykuuu cuopuonvix HUMC u 4 10 15
MCB
Pasnen 3. Koncmpykuyuu 31emenmos
ROJIYRPOBOOHUKOBHIX UHMEZPATIbHBIX MUKPOCXEM 4 12 15
HA OUNONAPHBIX MPAHZUCMOPAX
Paznen 4. Koncmpykuyuu n1emenmog
RONYNPOBOOHUKOGHIX UHMEZPATIbHBIX MUKPOCXEM 6 10 15
na MOII-cmpykmypax
Paznen 5. Koncmpyupoeanue u pacuem
1emenmog 2uopuonvix HUMC.
Tewma 5.1. IIpoexmupoeanue cuopuonvix UMC u
MCHE 17 15
Tema 5.2. IInenounsvie 31emenmol 2udpUOHbLX
HUMC u MCh
Tema 5.3. Tononozcus cuopuonvix UMC u MCh
Hroro B cemecTpe: 34 34 67

Cemectp 6




BrimonnHeHre KypcoBOro mpoeKkTa 17

Hroro B cemectpe: 17 19

Hroro 34 0 34 17 86

[IpakTuueckass MOATOTOBKA 3aKJIIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyarolKUMHUCS  ONpPENENICHHBIX  TPYAOBBIX  (GYHKUMH,  CBSA3aHHBIX C  Oyn;yuien
IpoQeCCUOHATIBHON JIeATENbHOCTBIO.

4.2. CopaepxaHue pas/ieJoB U TEM JICKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3/iesioB U TeM JICKIIMOHHBIX 3aHITHI NpUBEICHO B Tabnuile 4.

Tabnuna 4 — ConepkaHue pas/ieloB U TEM JISKIIMOHHOTO UK

Howmep pa3znena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 bUC u CBUC.

Tema 1.1 Obwasn xapakmepucmuka BUC: cmanoapmmuule,
3aKasHvle, NOLY3aKa3Hble.

Tema 1.2 BUC na b6azoevix mampuunsix kpucmaniax (BMK).
Tema 1.3 Haznauenue u mpebosanus Kk MeEmMaiiu3ayuu 8
npoussoocmee bUC. Mnozocnoiinas memannuszayus. CEUC.
YBUC. Cucmemvl Ha Kpucmanie.

Tema 1.4 Knaccugpurayus cospemennvix CAIIP BUC. [Ipunyunsi
nocmpoenus CAIIP BUC.

2 Koncmpyxyuu zuopuonvix UMC u MChb.

Tema 2.1 Knaccugpuxayus u obnacmu npumerenusi 2UOPUOHbIX
HUMC. Koncmpyxkmugnbvie siemenmul 2UOPUOHBIX UHINEZPANbHBIX
cxem.

Tema 2.2 Knaccugpuxayus kommymayuonnwvix ochosanuii I UC.
Tema 2.3 Buowl u sapuanmul KOHCMPYKYULL NACCUBHBIX
anemenmos I'MIC. Knaccughuxkayus u ocobeHnocmu npumerenus
Mamepuanos 0Jis CO30AHUSL NIEHOUHBIX DJIeMEHMOB.

Tema 2.4 Komnonenmoi 2ubpUOHBIX UHIMESPATILHBIX CXEM.
Koncmpyxkyuu akmugnoix komnonenmos. beckopnychuie
KOMNOHEHMb.

3 Koncmpykyuu 31emenmoe noiynpoooHuKo8bix
UHMEeZPATbHBIX MUKPOCXEM HA OUNOJIAPHBIX MPAH3IUCHOPAX.
Tema 3.1 Knaccughukayus mukpocxem. nemenmol
noaynpogooHurxosvix UMC Ha OunonapHeix mpauzucmopax.
Tema 3.2 Hzonsyuu snemenmos. Memoowt uzonayuu d1emenmos
noaynpoeooruxoswvix UMC.

Tema 3.3 Tpansucmopuol N-p-n muna. Paznosuonocmu N-p-n
mpaunsucmopos. ¢ bapvepom LLlommxku, cynep-bema
MPAH3UCTNOPDL, MHO20IMUMMEPHbLE, MHO2OKONIEeKMPOHDbLE.
Tema 3.4 Tpanzucmopuwl p-n-p muna. Koncmpykyuu
MPAH3UCTOPO8. NIAHAPHbBIE, EPMUKANbHBIE, HA U30IAMOPE.
Humeepanvuvie ouoovl. /[uoowt lllommxku. Ilonynpoeoonukossie
pe3ucmopul.: Ougpy3uonnvie, UOHHO-ESUPOBAHHbIE.
Ilonynpogoonukogvle KOoHOeHCamopbl.

4 Koncmpykyuu 3n1emenmos noiynpo6ooHuKo8bix
unmezpanvHvlx mukpocxem na MOII-cmpyxmypax.

Tema 4.1 Dnemenmot nonynposoonuxoswvix UMC na MOII-
CMPYKMYpax.

Tema 4.2 Ynunonapusie mpansucmopwi: MOII, nonesvie,
MPAH3UCTNOPBL C NAABAIOUWUM 3ANEOPOM.

Tema 4.3 Obracmu npumenenuss UMC na nonesvix cmpykmypax.
MOII — mpanzucmopnule knouu. Ilpocmetiwiue ycunumenu Ha
MOII - mpanzucmopax.




Tema 4.4 Jlocuueckue snemenmol Ha MOII — mpanzucmopax.
Inemenmol namamu na KMOII-cmpykxmypax.

5 Koncmpyupoeanue u pacuem snemenmos cuopuonvix HMC.

Pe3UCmopoa.
Pe3UCmopoa.
KOHOEHCAmopoa.

KOHOEHCAmopoa.

Tema 5.1 Ilpoexmuposanue cuopuonvix HMC u MCh.
Tema 5.1.1 Pacuem mennogoco peaxcuma MCH.

Tema 5.1.2 Pacuem naoescnocmu MCP.
Tema 5.1.3 Koncmpykmopckas u mexHono2uieckas

ooxymenmayus Ha MCP.
Tema 5.2 Ilnenounvie snemenmot cuopuonvix UMC u MCh
Tema 5.2.1 Bvibop KoHCMPYKYyuUU 4 MAMepUuaios nieHOYHbIX

Tema 5.2.2 Pacuem 2eomempuyeckux pazmepos nieHOuYHbIX
Tema 5.2.3 Bvibop KOHCMPYKYUU U MAMEPUATIO8 NIIEHOUYHBIX
Tema 5.2.4 Pacuem ceomempuyeckux pazmepos nieHOuYHbIX
Tema 5.3 Pazpadomka mononocuu cuopuonvix HMC u MCE

Tema 5.3.1 Bvibop HasecHbIX KOMNOHEHMOB.
Tema 5.3.2 Paspabomka mononocuu MuKpo3JIeKmpOoHUKuU.

Tema 5.3.3 I'epmemuzayuss MCB.

4.3. Ilpaktuueckue (ceMUHAPCKUE) 3aHATHUSL

Tembl IpaKTHUECKUX 3aHATUI U UX TPYJIOEMKOCTb IIPUBEICHBI B TA0IHIIE 5.

Ta6JII/ILIa 5-— HpaKTI/I‘-IeCKI/IC 3aHATUSA U UX TPYHAOCMKOCTDb

N3 Hux Ne
Ne | Tewmsl npaktnyeckux | @opmel npakTHdecKuX | TpyloeMKOCTb, |MPAKTHUYECKOM |pasnuena
n/n 3aHATUN 3aHATUI (gac) MIOATOTOBKH, | AUCIUI
(uac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEACHBI B TabuIIe 6.
Tabnuna 6 — JlaGopaTtopHble 3aHITHSI U UX TPYJIOEMKOCTb
N3 Hux No
Ne HaumenoBanue 1abopatopHbix paboT TpyHOCMKOCTS, | MPaKTHUECKOH | pasiena
n/m (uac) MOATOTOBKH, | THCLHUII
(gac) JIMHBI
Cemectp 5
1 | V3yueHue rmiiaHapHO-3MUTAKCHATBHOM 4 1,3
TEXHOJIOTMH U3TOTOBJICHUA ITOJTYIIPOBOIHUKOBBIX
NMC.
2 | UccnenoBanue TOMOJIOIMH MOTYTPOBOAHUKOBBIX 4 2,3
NMC.
3 | UccnenoBanue TOMOIOTUH TOHKOIIEHOYHBIX 4 2,3
I'MMC.
4 | MccnenoBaHue TOMOJOTHH TOJCTOIICHOYHBIX 4 2,3
'MMC.
5 | Matepuaisl J1s1 TOJTYTIPOBOJHUKOBBIX U 4 3
THOPHIHBIX MUKPOCXEM.
6 | MeTombl U TEXHOJIOTHS U3TOTOBJICHUS 4 2,3




(hoTomadIIoHOB

7 | UccnemnoBanue METOIOB KOHTPOIIS 4 2,3
(hoTo1Ia0IOHOB.

8 | HccnenoBanne TEXHUYECKUX CPEICTB 4 2
npreMo4Horo kourposst UMC

9 | AHanu3 u pa3paboTKa TEXHOIOTUYECKOM CXEMbI 2 1-5
cobopku MCh

Bcero 34

4.5. KypcoBoe nMpoeKTUpOBaHWE/ BBHITIOJIHEHHE KYPCOBOH PabOTHI

Lenb KypcoBOrO MPOEKTa:

YacoB NpakTUYECKOMN MOArOTOBKHU:

[IpumepHbIe TeMbl 3a1aHNi HAa KypCOBOW ITPOEKT IpuBeaeHbl B pazaene 10 PI1/I.

4.6. CamocrosrenbHas paboTa 00y4aroIXCs
Buiel camocTosITeNIbHOM pabOThI M €€ TPYJI0EMKOCTh IPUBEICHBI B Ta0OIHUIIE 7.

Tabnuua 7 — Buasl caMoCTOsATENIbHOW PabOTHI U €€ TPYI0EMKOCTh

Bun camocrosTensHO# paboThI Bzzzo’ Cemectp 5, uac CewmecTp 6, uac
1 2 3 4
N3ydeHne TeopeTHUeCcKOro MaTepraia 40 30 0
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP) 30 20 19
IToaroroBka K MpoMeXyTOYHOU 16 17 0
arrecrauuu (ITA)
Bcero: 86 67 19

5. Ilepeuens yueOHO-METOINYECKOTO 00ECTICUCHHMSI
JUIS CAMOCTOSATENIEHONW PaboThl 00yUaIOMIMXCS [0 TUCIUIUTMHE (MOJYIII0)
Y4eOHO-MeTOAMYECKHE MaTepHalbl IS CaMOCTOSITENIbHON padoThl 00yYaromMXcsi yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepedyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/IaHUH MpUBEIEH B Ta0muUIe 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

[udp/ KonmmgecTBo 5K3eMILIIpOB B
URL a P cc bubnmorpaduueckas ccpiika OUOIIHOTEKE
P (Kpome DIIeKTPOHHBIX SK3EMILISIPOB)

1. Jlapun B.I1., ®unaros b.I'., Hlenect J.K.
KoncTpynpoBanue mpuOOpoB U JIEKTPOHHBIX
cpeactB. [lpaktukym paspaborumka, 4.l:
METO/I. yKa3aHUs K KypCOBOMY
MPOCKTHPOBAHUIO u KOHCTPYKTOPCKO-
TEXHOJIOTUICCKOU JacTH BBIITY CKHBIX
KBamupuKanMoHHbx pador. CII6.: T'VAIIL
2017. -89 c.

®unatos b.T.:




2. UYM Koncnexm

3. Qunamoe UYM MY no JIP
4. UVM MY « KII

5. UVYM MY no CPC

Homn. iureparypa

1. Koaenos JLA. Texuomorus u
KOHCTPYKITUHU MHKPOCXEM,
MHKpPOMIPOLIECCOPOB H MHUKPOCOOPOK.

VYuebnoe  mocobme-CII6. HM3marenancTBO
«Jlaaby», 2007.- 400 ¢
3. Topronckuit JILA. IlpoextupoBaHue

MHTErPAJIbHBIX MUKPOCXEM n
MUKpoIpolieccopoB: YueOHoe nocobue. B 3-
X paszenax. — Tomck: Tomckuit

MEXBY30BCKUH  IICHTP  JMCTAHIMOHHOTO
obpazoBanus, 2007.

4. DNEeKTPOHHUKA U MUKPOTIPOIIECCOpPHAs
texauka /Kanamnukos B.U., Hepenos C.B.;
nox pen. I'.I'.Pannesa.- M.: 131. uentp
«Axamemus» . 2012.- 368c.

5. Mepkynos A. Y. OCHOBBI KOHCTPYHPOBaHHUs
HUHTCTPAJIbHBIX MUKPOCXEM! y‘{e6. JJIsL CTyI[eHTOB
By30B / A.M1. Mepkynos, B.A. MepkyJos. -
Camapa: NU3a-Bo Camap. roc. a3pokocMm. yH-
Ta, 2013. - 270 c.

6. DJIEKTPOHUKA 1 MUKPOTIPOLIECCOPHASI

texanka. Yuebnuk /B.I".I'yces, FO.M.I'yceB.
M. Bricmras mrkona.2005, 790c.

7. IlepedyeHb AJIEKTPOHHBIX 00Pa30BATEIHHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «IHTepHeT»
[Iepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX JUII OCBOEHHUS JUCLUIUIMHBI
npuBeseH B Tabmme 9.

Tabmuma 9 — IlepedyeHp DIEKTPOHHBIX O0pa3oOBaTENbHBIX pPECypcoOB HH(DOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTH «HTEepHET»
URL anpec HaumenoBanue

http://lib.aanet.ru/ Hoctyn B OBC «Jlaub» ocymiecTBasiercs mo goroBopy Ne 27, Ne28 ot
27.01.2021
Hoctyn B ObC «ZNANIUM)» ocymiectBisiercst o gorosopy Ne 071 ot
24.02.2021
Jloctyn B OBC «IOPAUT» ocymectBisiercst mo gorosopy Ne 070 ot
24.02.2021

8. IlepeueHpb MHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepeyerp mTPOrpaMMHOTO OOECIEUYEHUs, HCIOJIB3yEeMOTO IPH OCYIIECTBICHUU
00pa30oBaTeILHOTO MpoIiecca MO AUCLUIITHHE.
[lepedyenp UCIOIB3yEMOT0 MTPOTPAMMHOTO oOecTieueHus npeacrasieH B Tadmuie 10.

Tabnuna 10— [lepeuens nporpaMMHOTo obecreueHus

‘ Ne i/t ‘ HaumenoBanue



http://www.academia-moscow.ru/authors/?id=2019
http://www.academia-moscow.ru/authors/?id=3951
http://www.academia-moscow.ru/authors/?id=129
http://lib.aanet.ru/

‘ He npenycmotpeno

8.2. [lepeucHp UH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIHILTHHE

[lepeyeHb WCMONB3yEMBIX WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp MHPOPMALMOHHO-CIIPABOUHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaNbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIlecca MO TUCIUTUIMHE, TIPECTaBIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaumeHoBaHue cOCTaBHOMN 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOAMMOCTH)
1 | MynpTumenuiiHas JeKIUOHHAS ay IUTOPUs 14-06I"
CrnenmanusupoBaHHas 1aboparopust « Texnomorus 14-06/1
MHUKPORJIEKTPOHUKH ¥ MUKPOCHCTEMHON TEXHUKID)
3 | Creun 14-06I', 13-07

10. OmeHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOTHOHN aTTeCTaIluN
10.1. CoctaB OIICHOYHBIX CPEACTBAJNS TIPOBEACHHUS IPOMEKYTOYHON AaTTeCTalluu
00yJaroIuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHHS IPOMEKYTOYHON aTTeCTaIluU

Buj npoMexyTOYHOH aTTecTaluu [lepeyeHb OLIEHOUHBIX CPENICTB
OK3aMeH Crnncok BOIpOCOB K 3K3aMEHY;
DK3aMeHallMOHHbIE OUJIETHI,
3amaumu;
TecTsl.
BrImonHeHne KypcoBoro rnpoekra DKcrepTHasi OlIEHKa HAa OCHOBE TpeOOBaHMN K
COJICPKAHUIO KYPCOBOT'O MPOEKTA.

10.2. B kayecTBe KpUTEPUEB OIICHKH YyPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH O0ydarolMMucs MpUMEHseTcs S-0ajibHasi IIKala OLEHKH CPOpPMHUpPOBAHHOCTU
KOMIIETEHIIN, KOTopasi puBeAeHa B Tadnuie 14. B Teyenune cemecTpa MOXKET UCIOIB30BATHCS
100-6amnpHast ~ mKajma  MOJAYJIBHO-PEUTMHTOBOW  CHCTEMBI ~ YHHUBEpCUTETa,  IpaBHia
UCIIONIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu ornieHkn ypoBHs c(hOPMHPOBAHHOCTH KOMITETSHITUHA

Or11eHKa KOMITETEHLINHI

XapakTeprcTrka c(hOpMUPOBAHHBIX KOMITCTEHITUIA
5-0auibHas mKaina P P (op

— oOyyaromuiicss TiIyOOKO M BCECTOPOHHE YCBOMJI IPOrpaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEIBHO U TPAMOTHO €r0 U3/1araer;

— ONMpasiCh Ha 3HaHWS OCHOBHOM W JONOJHMUTEIBHOW JIUTEPATYHI,
TECHO IPUBS3bIBACT YCBOCHHBIE HAYUYHBIE MOJIOXKEHUS C MPAKTUYECKON

(OTIIMYHO»
(GauTCHO»




OlieHKa KOMIIETEHIIAN

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA

JIESATENBHOCTIO HAPaBIICHUS;

— yMeJio 0OOCHOBBIBAET M apTyMEHTUPYET BbIIBUTAEMbIE UM HJIEH;
— JIEJIaeT BBIBOJIBI K 000OIIEHMS;

— CBOOOJIHO BJIJICET CUCTEMOM CIIEUATN3UPOBAHHBIX MTOHITHH.

«XOpPOoLIo»
Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWJ IMPOrpaMMHBIA MaTepHall, TpaMOTHO U
[0 CYIIeCTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPaATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C IPAKTHYCCKOH JCSITEIbHOCTHIO
HaIPaBIICHUS;

— apTyMEHTHPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJ1aeT BBIBOABI K 00OOIIEHHS;

— BJIQJICCT CUCTEMOH CIEeIMAIN3UPOBAHHBIX TTOHITHH.

«YOOBJICTBOPUTEIILHOY
(GauTCHO»

— oOyuaroluiicss yCBOMWJI TOJbKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[I0 CYLIECTBY M3JIaraeT €ro, ONHpasCh Ha 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPATYPBHL,

— JIONyCKAaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— WCIIBITBIBAECT 3aTPYJHEHUs B IPAKTHUYECKOM IIPUMEHEHHUH 3HAHUI
HallpaBJICHUS;

— cn1abo apryMeHTUpyeT HayyHbIE ITOJI0KEHUS;

— 3aTpyAHsAeTCs B (POPMYIMPOBAHUU BBIBOJOB M 0000LICHUI;

— YaCTUYHO BJIAJEET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHI.

«HEYOOBJICTBOPUTEIILHOY)
«HE 3a4YTCHO»

— o0OyJaromuiicss He YCBOWJI 3HAYUTEIBHOH 4YacTH MNPOrPaMMHOTO
MaTepuana;

— JIOMyCKaeT  CYyIIECTBCHHbIE  OMMUOKH W  HETOYHOCTH  TPHU
paccMOTpeHHH MTPOOJIEM B KOHKPETHOM HAIPABIICHUY;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He (hOPMYJIUPYET BHIBOJIOB M 00OOIIECHHUH.

10.3. TumoBbie KOHTPOJLHBIC 33JAaHUS WIIM UHBIC MATEPUAJIBL.
Bormpocs (3amaun) 11 s9K3aMeHa rpeacTaBieHsl B Tabmure 15.

Ta6nuia 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/ [Tepeuens BonmpocoB (3a1au) ajst SK3aMeHa Kon
WHJHUKATOpA

1 Mukposnekrponrka. [Ipeumymectsa. [Ipo0iemsl. I1K-3.3.1

2 Knaccubukanus u 0003HaUCHUE HHTETPATIBHBIX CXEM. TIK-3.V.1

3 Koncrpyuposanue UMC. Dransl. Mcxonusie nannsie. Ilopsnok IIK-3.B.1
KOHCTPYHMPOBaHUS

4 [onynposoguukossie UMC. Matepuanst IIMMC. H3onsanus IIK-5.3.2
sneMenToB IMC

5 Wsonstuus snementoB UMC Msossiust p-N-mepexomaoM IIK-5.3.2

6 M3onsus ToHKoM rmieHkoit Si02. T11K-5.3.2

7 W3zonsnust Bo3ayiHbiMu npomexxyTkamu. KHC texHomorus I1K-5.3.2

8 KoMOuHMpOBaHHAs U30JIAIUS: H30IJIaHAPHAS TEXHOJIOTHSI TIK-3.V.1

o KomOunupoBanHas u3ossius: u3oisus V u U-o0pa3HbIMU TIK-3.V.1
KaHaBKaMH

10 KoHTakT MeTai-1monynpoBOJHUK. BEITPAMIISIONINE KOHTAKTHI I1K-3.3.1
(muon HlotTkm).

11 KonTakT MeTamn-noaynpoBoaHUK. OMHUYECKHH KOHTAKT T1IK-3.B.1

12 DJIEeKTPOHHO-IBIPOYHBIE TIEPEXOIBI I1K-3.B.1

13 Kouctpyxkiun muomos ITMMC. Crabunutponst. JJuoasr LoTTku TIK-3.V.1




14 Bunossipabie TpaH3uCcTOphI. THITOBast CTPYKTYpa M SKBUBAICHTHASL IIK-3.3.1
CXeMa BePTUKAJILHOTO TPaH3UCTOpa

15 PasnoBuaHOCTH N-P-N-TPaH3UCTOPOB. MHOTO3MUTTEPHBIN U [IK-3.B.1
MHOTOKOJUUIGKTOPHBIN TPAH3UCTODP.

16 PasnoBugHOCTH N-P-N-Tpar3ucTopos. TpaHzucTop ¢ 6apbepoM IK-3.V.1
[loTTKWN.

17 P-n-p-tpansucropsl. [lapasuTHbIi p-N-P-TPaH3UCTOP. I1K-3.3.1

18 Pa3HoBHIHOCTH p-N-p-TpaH3UCTOPOB. ['OpU3OHTAIBHBIE P-N-p- [IK-3.B.1
TPaH3HUCTOPBI.

19 BeprukanbHbie p-N-p-TpaH3uCTOPBI. P-N-P-TpaH3UCTOPHI 1O [K-3.3.1
texHosoruu KHC.

20 MOII-TpaH3KCTOPhI CO BCTPOEHHBIM U ¢ HHAYIIMPOBAHHBIM I1K-3.3.1
kaHasoM. [Ipeumymecrsa MOII-TpaH3ucTOpOB.

21 MOII-tpan3uctopsl. [Ipo0ieMsl npu co3gaHuM n-KaHAJTbHBIX TIK-3.V.1
TPaH3UCTOPOB.

22 Pasnougaoctr MOII-tpanszucropos. MOII-TpaH3uCTOp € IIK-3.B.1
ATFOMUHHEBBIM 3aTBOPOM.

23 MOII-TpaH3ucTOp ¢ CAaMOCOBMEIIEHHBIM altoMUHIEBBIM 3aTBopoM. | [TK-3.B.1

24 MOII-TpaH3ucTop ¢ CaMOCOBMEILIEHHBIM MOJIUKPEMHUEBBIM T1K-3.3.1
3aTBOPOM

25 MHOII-tpansucrop. [TepenporpaMMupyeMBIE 3aITOMUHAIOIIHE [1K-3.B.1
YCTPOHMCTBA C DIEKTPUICCKAM CTHPAHHEM.

26 IlepenporpamMmmupyemsble 3alIOMUHAIOIINE YCTPOUCTBA ¢ YD I[IK-3.V.1
CTUpaHHEM

27 KMOII-UMC. Cpykrypa u Tomnosorus. [IpeumyiiecTsa. I1K-3.B.1

28 Cwmemanusie UMC. T1K-3.3.1

29 Pesucropsr [TMMC I1K-3.B.1

30 Konnencaropsr [TMMC. KongeHcatopsl Ha OCHOBE p-N-Tiepexoia. TIK-3.B.1
MOII- KOHaEHCATOPBI.

31 I'ubpunnsie UMC. TToamoxku. TpeGoBaHMS K TOMIOMKKAM. I1IK-3.B.1
MarepuaJibl IOJIOKEK.

32 I'MC. IIpoektupoBanue pe3uctopoB. Beibop marepuana. Beibop | [1K-3.3.1
KOH(UTYypanuy.

33 T'MC. TIpoekTupoBanue pe3uctopoB. Ilopsiok pacuera. I1K-3.B.1

34 I'MMC. Konaencaropsl. Beibop marepuana. Beioop kondurypanun. | [TK-3.V.1

35 I'MMC. Konnencaropsi. [Topsiiok pacuera. IIK-3.V.1

36 KaTyIku HHIyKTHBHOCTH. TIK-3.V.1

37 RC-cTpykpypsl. I1K-3.B.1

38 I'MMC. KOHCTpYKIIMU HAaBECHBIX KOMITOHEHTOB. I1K-3.B.1

39 Kopmyca UMC. Knaccuduxkanus o ¢opme. Koprnyca tunos 1, 2, 3. | [TK-5.3.2

40 Kopmyca UMC. Knaccuduxamus o popme. Kopryca Tumos 4, 5, 6. | [TK-5.3.2

41 Kopmyca UMC. Knaccudurkauust o marepuanam. KoHTposis I1K-5.3.2
TePMETHYHOCTH.

42 BUC u CBUC. Ipeumymiectsa. [TpoGiembl I1K-3.B.1

43 Knaccuduxkarus UMC o npu3HaKy METOJIOB POCKTUPOBAHUSI. TIK-3.3.1
Crannaprasle (yHuBepcanbhbie) BUC.

44 Crnenmanuzuposanubie BUC. Tlony3sakasusie BUC. bazossie I1IK-3.V.1
matpuunble Kpuctauisl (BMK).

45 3akasnbpie BUC. [lomHOCTHIO 3aKa3HbIe. Ha cTaHmapTHBIX sUchKax. TIK-3.B.1

46 [Iporpammupyemsie norndeckue C. OgHokpaTHO I[IK-3.V.1
nporpammupyemeie [IJINC.

47 IMporpammupyemsie noruueckue MC. Penporpammupyemsie IUINC. | [TK-3.B.1

48 Bonbime rudpuaasie UC (BI'MC). Muorocoiibie T1K-5.3.2

KOMMYTAIITMOHHBIC ITOJJIOXKH.




Bompocsr (3agaun) ans 3aueta / nud . 3aueTa npeacraBieHsl B Tabmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Kon

Ne i/ [1Iepeuenn Bompocos (3ama4) mist 3auera / gudd. 3agera
p p (sanaw) 1 A WHJUKATOpa

Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO

Ilepeyenp Tem Ui KypCOBOTO TNPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOW pabOTHI
MpeCTaBICHBI B TabmwmIe 17.
Tabnuua 17 — IlepeueHs TeM sl KYPCOBOTO MPOSKTUPOBAHMS/BBIIIOIHEHHUSI KyPCOBOM paboThI

Ne /i1 [TpuMmepHBIii IepedeHb TeM Ui KypCOBOI'O POEKTUPOBAHUS/BBITOTHEHHS
- KypCOBOH paboThI

O6mas Tema npoekra «Pa3padorka MChy»
Hcxonnpie nanHbie: COOPOYHBIN YePTEX IEKTPOHHOTO Y3IIa.
ConeprkaHue MpoeKTa 3aBUCUT OT BapuaHTa KoHCTpykuuu MCB. TunoBoe
coaepkanue — B pazzaene 11.5 PII/]

Bompockl  uisi  mpoBeneHUsS TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
npecTaBieHbl B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB JJIsi TECTOB

Ne n/mt [IpuMepHBIii IepeyeHb BOIIPOCOB IS TECTOB Kox
UHAMKATOpa
1 Pa3zpaborate koMMyTanmonnyto cxemy MCB.
2 PaccunTath KOHCTPYKILHMIO pe3rcTopa ¢ KO3PPHUIUEHTOM (HOPMBI
MeHble 10.
3 PaccunTarh KOHCTPYKIHIO pe3rcTOpa ¢ KOAPPHUIUEHTOM (HOPMBI
6onbire 10.
4 PaccuyuTarh KOHCTPYKIHIO JIEHOYHOIO KOHAEHCATOPA.
5 Pazpabotats Tonosnoruo MCB 1o 3ajaHHbIM JaHHBIM 3J€MEHTOB.
6 Paccunrats Hagexxuocts MCB.
7 Pa3paborate nocnenoBaTenbHOCTh onepauuii TII n3roroBnenus miatbl
MCE.
8 Pa3paborate nocaenoBarenbHocTh onepauui TIT monraxa MCB.

[TepedeHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIONIUXCS 3a09HON (hOPMBI
0o0y4eHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX padOT

No /it ITepeyeHr KOHTPOIBHBIX PaOOT

He npenycmotpeno

10.4. MeTtoanueckiue  MaTepuanbl,  ONpEACTSAIONIAE  TPOIEAYpPHl  OIICHUBAHHS
UH/INKAaTOPOB, XapaKTepU3YIOMIMUX d3Tanbl (HOPMUPOBAHHMS KOMIIETEHLUH, COAEp)KaTcs B
JIOKaJIbHBIX HOpPMaTUBHBIX akTax [YAIIL, periamMeHTHUpyOmUX MOPSAOK U  MPOLEAypY
IPOBEICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTallui 00yJaroImuxcs
I'VAIL

11. Metoaudeckue yKa3aHus JUisi 00YJarOIIMXCs IO OCBOCHUIO TUCITUILTAHBI




11.1. MeTtoanueckue YyKa3aHHA JUISI OOYYaroIIMXCS 10 OCBOCHHIO JICKIIHOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE).

OcCHOBHOE Ha3HAYEHME JIEKIIMOHHOIO MaTepHuajga — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIoKeHHe ydeOHoro matepuana. Ha3HaueHue COBpEMEHHOM JIEKIMU B
paMKax JAWCHUIUIUHBI HE B TOM, YTOOBI TMOJYYHTh BCIO MH(POPMALHIO IO TEME, 2 B OCBOCHHUH
(GyHIAMEHTaJIbHBIX MpoOJeM TUCHMIUIMHBI, METOJOB HAy4HOro TIO3HaHMS, HOBEWIIMX
JOCTHKEHUM HayuyHOU MbIciu. B yueOHOM mporecce JeKIusi BBITOJIHAET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIus pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHON 00sIacTH 3HaHus, €€ MpoOJeMbl, AAaeT LEeJIbHOE NPEACTaBICHUE O AUCLUILIUHE,
[IOKAa3bIBACT B3aUMOCBS3b C JPYTUMU AUCLUIUIMHAMMU.

[InaHupyemMble pe3yabTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OIPEAECIISACTCS LIEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

—  IOJIy4€HHE OIbITa TBOPYECKON pabOTHI COBMECTHO € IIPENOJABATEIEM;

— pa3BuUTHE TPOPECCHOHATBHO-NENOBBIX  KayecTB, JIOOBH K TpEAMETYy H
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBIILIJICHUS.

— MOsBJIEHUE HEOOXOMMOro MHTEpeca, HEOOXOAUMOTO I CAMOCTOSATEILHOM PadoThI;

— IIOJlyYeHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUSA HAYKM U TEXHUKH U O
IPOTHO3€ UX Pa3BUTHs Ha ONMKaNIINE TO/IbI,

— HAY4YUTHCS METOJMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH IJIaBHbIE MBICIU U
IIOJIOKEHUS, IPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IMYHBIX
bopMyIIHpOBKax);

— IOJIy4Y€HHE TOYHOI'O IOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U NOHATHI.

11.2. Metoauueckue ykazaHUs JUIsl OOyYarOLIMXCS MO BBINOJHEHHIO J1TAOOpaTOPHBIX
paboT (ecau npedycmompeno yueOHbIM HIAHOM NO OAHHOU OUCYUNIUHE)

B xozme BbImonHEHHS J1a0OpaTOpHBIX paboT oOyyaromMHCsA JOJKEH YIIIyOUTh H
3aKpENHTh 3HAHMSA, MPAKTHUYECKUE HABBIKH, OBJA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJTU(PHUKAIMOHHON XapaKTEPUCTHKONW OO0yYarolerocs.
BrimonHenune mabopaTtopHbIX pabOT COCTOUT M3 3KCHEPUMEHTANIbHO-TIPAKTHYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPUITHH.

Boinonnenue nabopaTopHbIX padboOT 0O0ydaromKUMCS SIBISIETCS HEOTHEMJIEMOM 4YacThiO
U3yUYeHHs] JTUCHMIUIMHBI, OIpelenseMOoi yueOHbIM IUIAaHOM, M OTHOCHUTCS K CpPEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIINX OCHOBHBIX 33/1a4 00yJaromerocs:

— T[pHOOpeTeHHe HABBIKOB HCCIIEAOBAaHMS MPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4YaeMbIX B PAMKax JJaHHOW JUCIUILTUHBI;

— 3aKpeIUIeHHe, pPa3BUTHE W JICTAIM3ALUS TEOPETHUECKUX 3HAHUH, MOJYyYEHHBIX Ha
JEKITHSIX;

— IoJyueHHe HOBOM MH(OpMaIUK 10 N3y4aeMOW AUCHUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ JabopaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3aganuve u TpeboBaHus K IIPOBEACHUIO J1a00PATOPHBIX paboT
JlaGopatopHble paOOTHI  BBINOJIHSIOTCA B JIA0OpAaTOPUU  MaTEPHAIOBEACHHS Ha
1a00PaTOPHBIX YCTAHOBKAX C 3aNIOJTHEHUEM IIPOTOKOJIA U3MEPECHHIM.

CrpykTypa ¥ hopMa 0TYETa O JaOOpaTOpHOM padboTe

Otuer mo naboparopHoii paboTe BKIOYAET 00s3aTeNbHbIC IMyHKTHI, MPEJCTaBICHHbBIE B
METOJINICCKUX YKA3AHUSIX.

TpeboBanus Kk 0hOpPMIIEHHIO OTYETA O Ja00PATOPHOK padboTe

TpeboBanwust K 0QOPMIICHUIO OTYETA MPEICTABICHBI B METOIMICCKUX YKA3aHUSIX




MeTtonuueckue ykazaHus U37aHbl B BUJE 3JIEKTPOHHBIX pecypcoB oudnnorexku ['Y ATl

11.3. MeTtoauueckue yKa3aHusi il OOyYaromIMXCs [0 TPOXOXKACHUIO KYyPCOBOTO
MIPOSKTUPOBAHHUS/BBIITOJIHCHUS KYPCOBOM PaOOTHI (eciu npedycmompeno y4eOHvbIM HIAHOM NO
OaHHOU oucyuniume)

KypcoBoii npoekt/ paboTa mpoBOAUTCA C 1IENIbI0 GOPMUPOBaHUS Y 00ydaIOLIUXCsl OIbITA
KOMIUIEKCHOTO PeIlIeHUs] KOHKPETHBIX 3a/1a4 MPOPECCHOHATBHON AESITETbHOCTH.

KypcoBoii mpoekTt/ paboTa 1mo3BoJisieT 00y4yaromemMycs:

CTpyKTypa HOSICHUTEIBHON 3aIIMCKH KYPCOBOTO MPOEKTa/ paOOThI

CTpyKTypa HOSCHUTENBHOMN 3aMHUCKH KypCOBOTO MPOEKTA MPEICTABICHA B METOUUYECKHIX
YKa3aHHUSIX K BBIOJIHCHHUIO KYPCOBOTO TIPOCKTa B BHJIC JJIEKTPOHHOTO pecypca OHOIHMOTEKH
I'VAIL

TpeboBanus K 0(hOPMIICHHIO ITOSICHUTEILHOM 3aIMCKH KYPCOBOIO MPOEKTa/ paOOThI

TpebGoBanust K O(QOPMIIGHHIO TOSICHUTENBHOM  3aMUCKM  KypCOBOTO  IPOEKTa
MPEJICTABICHBl B METOAMYCCKHX YKa3aHUSAX K BBINIOJHEHHIO KypCOBOTO IPOCKTa B BHIE
3NIEKTPOHHOr0 pecypca 6ubnuorexku ['Y AIL

11.4. Meroauueckue ykazaHus AJi1 00ydaroIUXCsl 10 MPOX0KIECHUIO CaMOCTOSTEIIbHON
paboThI

B xozne BBIIOTHEHUS CaMOCTOSATENbHON pabOThl, O0YUYaIOLIUICS BBIOJIHSAET paboTy IO
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE MpPENoAaBares, HO 0e3 ero HemocpeiCTBEHHOTO
y4acTusl.

Jns oOyuaromuxcst mo 3aoyHod (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXET
BKJIIOUATh B c€0s1 KOHTPOJIbHYIO paboTy.

B mnpouecce BbINOJHEHUS CaMOCTOATENBHOW paboThl, y oOywaromerocs (opMupyercs
eniecoodpasHoe IaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHMH U CUCTEMAaTH3al[MM NMPUOOpETaeMbIX 3HAHUH, 0OecleyrBaeT BBICOKMH
YPOBEHb YCHEBAaEMOCTH B TNeEpUOJ OOydYeHHUs, TOMOTaeT TOJIYYUTh HABBIKM IOBBIIICHHS
npo¢eCCHOHATBHOTO YPOBHS.

MeToauyecKUMH ~ MaTepuallaMd,  HalpaBISIOMIMMU  CaMOCTOSITENIbHYIO  paboTy
00y4aroIUX CSASBISAIOTCS:

—  y4eOHO-METOJNYECKUI MaTepHa 1o TUCIHILINHE;

— METOJIMYECKHE YKa3aHMs IO BBHIMOJIHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydarommxcst
1o 3a09HOU (hopmMe OOydEHHS).

Ecnu memoouueckue yKazanusi no npOXoACOEHUI0 CAMOCMOMENbHOU pabombpl UMErOmMcs
8 U30AHHOM 8ude, 8 8ude INeKMpPoHHbIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheopul
u m.o., Heobxoo0umMo oamv Ha HUX ccolaky unu npusecmu URL adpec.

11.5. Meroauueckue yKazaHus g OOyYalOIIMUXCS MO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH.

Texymuil KOHTpPOJIb YCIIEBAEMOCTH IIPEAYCMAaTPUBAECT KOHTPOJb KadecTBAa 3HAHUM
00yyaromuxcsi, OCYIIECTBISEMOIO B TEYEHHUE CEMECTpa C IIeNIbI0 OLEHUBAHUS XO/la OCBOCHUS
JUCLUTUIAHBL.

Obsa3amenvho 015 3anoIHeHus npenooagamenem. YKasvlearomes mpeboeanus u Memoovl
npoeedenus meKyuje2o0 KOHMpOJA YCNeeaemMocmu, d mMaKdice Kaxk pe3yibmamsl MmMeKyuje2o
KOHMpONs — ycnegaemocmu — OyOym — y4umvl8amvCsi HPU  NPOBEOCHUU  NPOMENCYMOUYHOU
ammecmayuu.



11.6. Meroauueckne ykKa3zaHUs JJIsl OOYYarONIMXCs 1O MPOXOXKICHUI0 TIPOMEKYTOIHOM
aTTECTaIUU.

[IpomexyTtounass  arrectamus  OOYYAIOIIHUXCS  TPEAYyCMATpPUBACT  OICHUBAHHE
MPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTAaTOB OO0y4YeHHs MO auciuiuinHe. OHa BKIIIOYAET B
ce0s:

— D9K3aMeH — ¢opma OICHKM 3HAaHHWKM, TOJYYCHHBIX OOYydYaloIIMMCS B IIpoIlecce
W3YYEeHUS BCEH NUCUUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENLHOW pabOThI, CIOCOOHOCTH
NPUMCHATh HMX JUIS PEIICHHS MPAKTUYSCKUX 3a7ad. DK3aMeH, KaK IPaBHJIO, MPOBOIUTCS B
Nepuoj SK3aMEHAIIMOHHOW CECCHHM W 3aBEpINAeTCs AaTTECTAI[MOHHOW OIICHKOM «OTIMYHOY,
«XOPOIIIOY, KYAOBIECTBOPUTEIIBHOY, «HEYIOBICTBOPUTEIIBHOY.

— 3a4eT — 3T0 (hopma OIECHKHM 3HAHUMU, MOTYUYECHHBIX OOYYArOIIUMCS B XOJI€ U3yUYCHUS
y4eOHOM TUCIUIUIMHEI B LIEJIOM UJIM MPOMEXYTOUYHas (IO OKOHYaHUU CEMECTpPa) OIICHKA 3HaHUMN
00ydJaromuMcs 1o OTIEIBHBIM pa3feiaM JUCIUIUITMHBI C aTTECTAIMOHHOM OIICHKON «3a4yTEHOY
WU «HE 3a4TCHOY.

— nuddepeHIMpOBaHHbIM 3a4eT — 3T0 (opMa OLEHKHM 3HAHUHM, TOITYYEHHBIX
00ydJaronuMces Mpy U3yYEHUU JTUCIUIUIMHBI, TIPU BBITOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayIHO-HCCIEA0BATEIBCKUX PA0OT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OIIEHKOU
COTIUIHOY, «XOPOIIIOY», KYJIOBJICTBOPUTEIHHOY, «HEYIOBJICTBOPUTEIHLHOY.

Obs3amenvHo 0151 3aN0JIHEHUsL NPenooasameiem. YKazvlearomces mpebo8anus u mMemoobl
NpOBeOeHUs NPOMENCYMOYHOU ammecmayuu.



Jluct BHeCeHUs U3MEHEHUH B pabouyIo IpOrpaMMy JHUCHUIUIMHbI
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