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AHHOTAIUA

JucuummHa — «PU3HUYECKO-XUMUYECKHME OCHOBBI  TexHonoruu OC» BXOAUT B
00pa30BaTeNIbHYI0 MPOrpaMMy BBICIIET0O 0Opa3oBaHUs — Iporpammy OakajgaBpuaTa IO
HampaBieHuio noArotoBku/ crnenuanbHocTH 11.03.03 «KoHCTpyHpoBaHHE U TEXHOIOTHS
AJIEKTPOHHBIX CPEJICTB » HampaBieHHOCTH «lIpoekTupoBaHHEe W TEXHOJOTUS 3JIEKTPOHHO-
BBIYUCIIUTENBHBIX CPEeACTB». Juciumnnna peanusyercs kadeapoit «Ne23».

JucuunnuHa HaleneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOMINX KOMIIETEHLIUHI!

[IK-10 «I'oTOB BBINOJAHATH NPOEKTUPOBAHUE YCTPOMCTB MHUKPOIJIEKTPOHUKH H
pa3pabaTbIBaTh TEXHOJIOTHIO UX U3TOTOBICHUS

ConeprkaHue JUCLMIUIMHBI OXBaThIBAET KPYI' BOIIPOCOB, CBSI3aHHBIX C M3Y4YEHUEM OOIUX
(U3UKO-XMMUYECKIX 3aKOHOMEPHOCTEH, JIekKAIlMX B OCHOBE TEXHOJIOTMYECKHX IPOIECCOB
MHUKPO3JIEKTPOHHUKH.

[IpernonaBanne IUCHMIUIMHBI TPEAyCMATPUBAET ClEAyIoUIHe (OpMbI OpraHU3aluu
y4ebHOro mpolecca: JEKIUH, jJ1a0opaTopHble padOThl, CaMOCTOATENbHAs paboTa CTy/EHTa,
KOHCYJIbTaIl1H.

[IporpaMMoil UCHMIIIMHBI MPELyCMOTPEHBI CIEAYIOIIME BHUbl KOHTPOJSA: TEKyIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalMs B (hOpME IK3aMEHa.

OOmast TpyAOEMKOCTb OCBOEHMS AMCLUUIUIMHBI COCTaBJIAET 5 3adeTHbIX equnHui, 180
4aCcoB.

SI3pIk 00y4eHUs 10 TUCIUITIIMHE KPYCCKUHN »



1. TlepedeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHUS MO JUCIUIINHE

1.1. [enu npenogaBaHust JUCUUIUIHHBI

Henn mnpenonaBaHus JOUCHUIUIMHBL «DPU3UKO-XMMHUYECKHE OCHOBBI TEXHOJIOTMU
JJIEKTPOHHBIX CPEACTB» SBISIIOTCA (POPMHUPOBAHUE Y CTYJEHTOB IpPEACTaBICHHH 00 0O0ImuX
(U3UKO-XMMHUUYECKUX 3aKOHOMEPHOCTSX, OTPAXKAIOIIMX B3aUMOCBSI3b MEXIY COCTaBOM,
CTPYKTYypOH, CBOWCTBAMH M YCJIOBMSMM TIOJIYYEHHUS IOJYNPOBOJHUKOBBIX MAaTE€pHAIOB U
CTPYKTYp, (opMHpoBaHHE TEOPETUYECKOro (yHIaMEHTa 1O TEXHOJOTHMH  M3JeNIUil
MHUKPORJIEKTPOHUKM ¥  TEXHOJOIMM IPOU3BOJACTBA 3JEKTPOHHBIX HPUOOPOB, pa3BUTHE
COBPEMEHHOT0 (PU3UKO-XUMHUYECKOTO MBIIIJICHHSI, TOMOTAlOIIEr0 B OCBOCHUHU MOCIEIYIOLINX
TE€XHOJIOIMYECKHUX JUCLHUIUIMH.

1.2. JucuuruiiHa  BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOH  yYaCTHHKAMH
00pa3oBaTeNIbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MpOrpaMMbl BICHIET0 00pa3oBaHus (ajee —
OI1 BO).

1.3. TlepeuyeHb maaHUpyeMbIX pe3yJIbTaTOB O0YUYEHHS M0 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUPYEeMbIMH pe3yibratamu ocBoenus: OIT BO.

B pesynbrare u3ydeHHs AUCLUILUIMHBI OOYyYaroIUiCs NOJKEH o0siafiaTh CIEAYIOUIMMHU
KOMIETEHIMSIMHU WM UX yacTsMU. KoMneTeHIMy 1 MHAUKATOPbl UX JOCTH)KEHUS IIPUBEJICHBI B
tabmure 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMI U UHAMKATOPOB UX JIOCTHKEHUS

Kon u
Kareropus (rpymnmna) Kox n HanmeHoBaHMe NHIMKATOPA JOCTHKECHUS
KOMIIETEHIINH HAHMCHOBATHE KOMIIETEHIINH
KOMIIETEHIIMH
I1K-10.3.1 3HaeT ocHOBHbBIE TPeOOBaHUS K
BCIIOMOTATENIbHBIM yCTpoiicTBaM (010KkamM
MUTaHUs, UHIUKATOpaM, KOHTPOJIbHBIM
YCTPOHCTBaM), MEXaHUYECKHE U KIMMaTHUECKUe
IIK-10 I'oToB TpeOOBaHUs, SKCILTyaTallUOHHbIE TPEOOBAHUIA,
BBIIIOJHATH TpeOOBaHUH K CEpHITHO CITIOCOOHOCTH,
IIPOEKTUPOBAHHE HAJEKHOCTH U APYTUM MOKA3aTEeISIM
[TpodeccronanbHble | yCTPOMCTB [1K-10.Y.1 ymeeT ¢popMynupoBaTh LEIH U 3a0a4l
KOMIIETEHIINH MUKPO3JIEKTPOHUKH | IPOEKTUPOBAHUS JIEKTPOHHOTO U
U pa3zpalaTbIBaTh MHUKPO3JIEKTPOHHOT'O YCTPONCTBA WJIN CUCTEMBI,
TEXHOJIOTHIO X pa3pabaThIBaTh TEXHUYECKOE 3aJaHHE Ha
U3TOTOBJIEHUS IIPOEKTUPOBAHHE
[1K-10.B.1 Bmaneet HaBpIKaMH BBIOOpA
ONTUMAJIbHBIX MPOEKTHBIX PELIEHUI Ha BCEX
ATanax oT TEXHUYECKOTO 3aJaHUS 10
IIPOU3BOJCTBA MUKPOIIEKTPOHHBIX M31EIUI

— «Pu3mukKay,
— « XUMHAY,

2. Mecto nuctuIinHbl B cTpykType OI1
JucnurnauHa MoKeT 6a3upoBaThCsl HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IIPY U3YYEHHUHU CIEYIOUINX AUCLIUIIINH:

— «MarepuanoBezieHue»,

— «TexH0a0rNsI KOHCTPYKIIMOHHBIX MAaTEPHAIIOB),

— «OHIEKTPOHHUKAY.

3HaHMA, TOJY4YEHHbIE NIPU HM3YyYEHUU MaTepuala JaHHOM UCLUIUIMHBI,

HUMCIOT KakK

CaMOCTOATCIIBHOC 3HAYCHUE, TaK U MOT'YT UCIIOJIB30BAaThCA IMPU U3YUCHUHN APYTUX AUCHUILINH:
— «HMHTerpanbHbIe YCTPOMCTBA MHUKPOIJICKTPOHHUKH Y,

— «KoHcTpynpoBaHHEe MOIYJICH 3IEKTPOHHBIX CpCACTB»,

— «TexHOMOrMs TPOU3BOACTBA AIECKTPOHHBIX CpeIaACTB»,




— «KOHCTpYHpPOBaHUE B TEXHOIOTHUSA YCTPOUCTB MCTy,
— «TexHo10rHs COOPKH U MOHTAXKA .

3. OOBeM U TPYIOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 oOmieM oO0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboThI 1O TUCIUIUTMHE (M paclpeie]IeHHe STOW TPYJOEMKOCTH IO CEMECTpaM) MPeICTaBICHBI B
Tadnmie 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIITNHBI

TpynoeMKocTh 1o
Bun yueGHOM paboThI Bcero ceMecTpaM
Ne5
1 2 3
Oowan mpyooemKocmp oucyunIuHl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil n0020moeKu 34 34
Ayoumopusie 3anamus, BCETo 4ac. 68 68
B TOM YHCJIE:
nekrun (JI), (gac) 34 34
npakTudeckue/cemunapckue 3anarus  (I13),
(uac)
nabopartopusie pabotsl (JIP), (vac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 45 45
Camocmoamenvnas padoma, Bcero (4ac) 67 67
Buo npomesrcymounoit ammecmayuu’ 3ayer,
mudpd. 3ager, sk3ameH (3auer, Judd. 3ad, JK3. JK3.
OK3.%%*)

*k
Ilpumevanue:  kaHIMAATCKHUI SK3aMeH

4. ConeprkaHue TUCIUTUTMHBI
4.1. Pacnpenenenue TpyA0€MKOCTH JTUCIUILIAHEI IO pa3/ieiaM U BUIaM 3aHITHH.
Paznensl, TeMBl AUCHUILIHHBI U UX TPYAOEMKOCTh MPUBEEHBI B TAOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUIUIAHBI, KX TPYJIOEMKOCTh

Paznensl, TEMBI JUCHMIUIMHBI Jexuwn | 113 (C3) JIP KII CPC
(qac) (qac) (gac) (qac) (gac)
Cemectp 5

Paznen 1. TepMoguHaMUUeCKUA U MOJIEKYJISIPHO-
aTOMapHBIN MMOJX0/] K OMUCAHHIO TEXHOJOIHYECKUX 2 - - - 5
MTPOIIECCOB.
Paznen 2. ®u3uKO-XUMUYECKUE OCHOBBI IPOLECCOB 4 ) ) } 8
yIaJICHUS TIJICHOK C IIOBEPXHOCTH TBEPJIOTO Tela
Paznen 3. ®u3NKO-XMMHUYECKHE OCHOBBI ITPOLIECCOB
o0pa3oBaHus HOBOH (ha3bl HA TIOBEPXHOCTH TBEPIOTO 8 - - - 9
Tena
Paznen 4. ®U3uKO-XUMUYECKHE OCHOBEI TIPOIIECCOB 4 ) 10 ) 12
BBEJICHUS NIpUMeEceH
Pazgen 5. ®u3nK0-XUMHUYECKHE OCHOBBI IPOLIECCOB 6 ) 12 ) 3
MHKPOJIUTOrpabun
Paznen 6. ®U3NKO-XMMHUYECKHE OCHOBBI ITPOLIECCOB
na3epHOH, HOTOHHOMH U IEKTPOHHO-TYyUEeBOH 4 - - - 8
00pabOTKH MJICHOK




Paznen 7. ®U3NMKO-XUMHUYECKHE OCHOBBI ITOJTYUCHHUS 6 ) 12 ) 8

HEpa3bEMHBIX COECIMHEHUI

Hroro B cemecTpe: 34 34 67
Hroro 34 0 34 0 67

[IpakTuyeckas MOArOTOBKA 3aKIIOYAeTC B  HENOCPEICTBEHHOM  BBINOJIHEHUH
0o0y4JaloImUMHUCA  ONpEAENCHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oy;aymiei
npodecCUOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHI.
Copepxanuie pa3esioB U TeM JIEKIIMOHHBIX 3aHATUN MPUBEICHO B Ta0nuiie 4.

Ta6JII/ILIa 4 — ConepmaHI/Ie pa3AacyioB U TEM JICKIHMOHHOT'O IIUKJIA

HOMep pa3aciia HazBanue u COACPIKaHUC PA3ACJIOB U TCM JICKIITUOHHBIX 3aHATUH

1 Tema 1.1 - Texnonozcuueckuii npoyecc Kax mepmoouHamMu4ecKas
cucmema. BHympennss snepeus cucmemsl. Ilapamempoi cocmosnus
cucmemol. Onucauue napamempos, ux 63aUMOCes3b u
83AUMO3ABUCUMOCTD

Tema 1.2 - Monexyasprno-amomapHwiil n0OX00 K ORUCAHUIO

MexXHolocuU4YeCKUx npoyeccos. Kunemuxa mexnonoeuueckux
npoyeccoe. Homozc, KAK OCHOBHAA KUHemu4eCKas xapakmepucmuka
cucmemsl. Xapakmepucmuku nomoxa. Koncmanma CKopocmu
peaxkyuu. 3H€p2uﬂ akmueayuu.

2 Tema 2.1 Qusurxo-xumuieckue 0CHOBbI NOBEPXHOCHHBIX NPOYECCOB.
Tepmoounamuxa yucmoi nogepxrnocmu. IlosepxHocmuoe namsoiceHue.
Cmauusanue. Memoovl onpedenienus NOBEPXHOCMHO20 HASANCEHUSL.
Tlosepxnocmruo-akmugHbie sewecmaa. 3aKOHOMePHOCU U HPUPOOa
aoeezuu. Ao2e3uoHHble CMPYKMYPUL.

Tema 2.2 3axonomepnocmu mpasaenus. CKopocms mpasieHus.
Onepeus axmusayuu. Anuzomponnoe mpaegienue, celeKmusHoe
mpasienue, 10KaabHoe mpasienue. TepmMoOuHamuKra aHuz0mponHo2o
mpaenenus. Bosmosichocmu aHu30mponHo20 mpasieHusl.

Tema 2.3 Qusuyeckoe, uoHHoe, NIAZMOXUMUYECKOE MPABLEHUE.

3 Tema 3.1 Tepmoounamura 0opazosanus 3apooviuieti nieHKuU.
Kpumuuyeckuii paouyc u kpumuueckas suepeusi 3apodviuia. Cnocoovi
00pa306anUsA KpUMUYECKUX U 3aKpumudeckux sapooviuiei. Teopus
Tubb6ca. Teopus @penxens.

Tema 3.2 Ionamue snumaxcuu. I omoanumaxcus u 2emeposnumaxcusi.
Onumaxcus u3 napogotl, 2a3080u u Hcuokou ¢asvl. MonexynapHo-
nyuesas snumarxcus. Mexanusm gopmuposanus
2emepoINUMAKCUATIbHBIX CMPYKIYp memooom MJID.

Tema 3.3 Dnumakcus uz 2a3060u gazvl. Xi10puoHlil U CULAHOBbIL
Memoobl.

Tema 3.4. Dnumarxcus u3 sHcuoKol (azvl OUHAPHBIX NOIYNPOBOOHUKOS.
Tema 3.5 Qusuxo-xumuueckue 0CHOGbI MEPMOBAKYYMHO20 UCNAPEHUS
u ocadicoenuss mamepuanos. Mcnapenue 1ucmuix Memaiios 6 6axKyyme.
Mexanuzm ucnapenus. Temnepamypa ucnapenus, CKOpocms ucnape-
Hus. Mcnapenue cniagos u XuMudeckux coeOuHeHu. JneKmponHo-
Jyuesvle U iasepHvle Memoovl ucnapenus. Kunemuxa u mexanusm
0CadicOeHusl.

Tema 3.6 Qusuko-xumuueckue 0CHOBbl UOHHBIX, UOHHO-NJIASMEHHBIX,

NAAZMOXUMUYECKUX MEMO008 HaHeCeHUsl NIeHOK. AHoMAbHbIL
maerouull paspso. dnemenmol UMNYIbCHOU MeopUU UOHHO20
pacnvinenus. Koagguyuenm uonnozo pacnviieHus u e2o 3a6UCUMOCHb




om mamepuana muwenu. Kamoonoe pacnvinenue. Ilazmoxumuseckoe
u maznemponnoe ocadxcoenue. Kunemuxa u mexanusm ocaxrcoeHus.

Tema 4. 1 Qusuxo-mamemamuieckue 0CHOBbL NPOYECCO8 OUDDY3uu.
Tlomok, kak ocHo8Has KUHEMUYECKAsl XaPAKMePUCMUKa CUCeMbl.
Xapaxmepucmuxu nomoxa. Mcmounuku u cmoku cucmembyl, 0CHO8bl
KuHemuxu npoyeccos. 3axonvl Quka. Mexanuzmvi oughgysuu.
Kunemuxa ougpgpysuu. Pewenus ypasuenus oupgyzuu. Judhysus uz
02PAHUYEHHO20 U HEOSPAHUYEHHO20 UCTNOYHUKOB.

Tema 4.2 Quzuueckue ocrogvl uonHOU umnianmayuu. Pacnpedenenue

npumeceti u npooe206 UOHO8 NPU HEOPEHUU 8 AMOPDHYIO MULUEHD.
Pacnpedenenue npobe206 uon06 6 MOHOKPUCMAIIUYECKUX NOOTONHCKAX.
Dpgpexm kananuposanus. Amopuzayus u pexpucmaiiuzayus
KpeMHUs NoCle UMNIAHMAYUu.

Tema 5.1 @omoxumuueckoe o3deticmeue Ha seujecmeo. OcHOBHbIE
3axonsl pomoxumuu. OCHOGHbIE MUNBL POMOXUMUYECKUX PEAKYUL.
Keaumoswiil gvixo0. Bosoeticmeue akmuHuyH020 U3Ly4eHus Ha
yygcmeumenvhvie mamepuanvl. Pomopezucmol, peHmMeeHope3Ucnl,
9NEKMPOHOPE3UCTbL, UOHOPESUCTIBI.

Tema 5.2 omoxumuueckue u Qpuzuxo-xumuieckue npoyeccol
HOMYYEHUS CKPBIMO20 U 8UOUMO20 U300padicenus. Ceolicmea
gomopezucmos. Ceemouy8cmeumenbHoOCmy, pa3peutaouast
CHOCOOHOCMb homopesucmos.

Tema 5.3 Hecamuenwvie pomopesucmul. IlozumusHule pomopesucmeoi.
DuU3UKO-XUMUYECKASI CYUHOCb NPOYECCO8 HAHECEeHUS,
9KCHOHUPOBAHUS, NposigieHus. Pacmeopumenu, nposigumen.
Koumpacmnocmo, cmotikocms K nociedyiowum mexuoroeuiecKum
6030eticmeusim. Memoodvl mepmoodopabomxu, yoaneHus, MexaHusm
yOaneHus.

Tema 5.4 Konmaxmuas u npoekyuonHas MuKkpoaumozpaguu, ux

pasnosuonocmu. PomowtabioHwl, peHmeeHouabI0Hbl,
INEKMPOHOUAOTIOHBI, UOHOULAOTIOHDI.

Tema 6.1 Jlazepras obpabomra. DnepeemuyecKkue Xapakmepucmuxu
JIA3epHO20 UsnyyeHus. Bzaumoodelicmaue 1a3epHo2o UsmLyyeHus: ¢
sewecmeom. OCHOBHBIE MOOENU PA3PYUIEHUSL MAMEPUATA — MENT08A,
eazokunemuueckas. Haepes 6e3 paspywenus. [lpumenenue iazepro2o
UBIYYEeHUs ONlsl YRPOUHEHUSI NOGEPXHOCU, PEKPUCMATTIUZAYUY U
omoicuza cnoes. llpumenenue 1azepro2o usiyueHus s XUMUKO-
mepmudeckux npoyeccos 6 mexronozuu IC. Jlazepras ceapxa.

Tema 6.2 @omonnas obpabomra. Hepeemuueckue napamempol

Gomonnvix namn. DomouHvLl omoicue, NAAeIeHUe, PEKPUCTATTUZAYUSL.
Onexmponno-nyuesas obpabomxa. dnepzemuuecKue napamempol
INEKMPOHHO20 NYUKA. DNEKMPOHHO-TIYUEBOU OMMA*CUL,
pexpucmaniuzayus, niagieHue. NeKmpoHHO-IYy4esas ceapKa.

Tema 7.1 Ceapra. Mexanuzm 006pazosanus C6aApHbIX COCOUHEHULL.
Buowl ceaprvix coedunenuil.: 2omozeHHble, UHMEPMEMALTUYECKUE,
ouggysuonnvie. Cmaouu Gopmuposanus c6apHo20 cOeOUHeHUsL.
Csapra niasnenuem. Ceapra oasienuem. Tepmokomnpeccuonnas
ceapka. Yiompazeykoeas ceapxa.

Tema 7.2 Mexanusm 06pazoeanus u CmpyKmypa RAstHbIX COeOUHEHUIL.
Tlpunou. /fuacpamma cocmosinus cniaga o1060-ceuney. Ouiocol.
Mexanuszm deticmsus. Ponv ¢ghnioca 6 npoyecce naiiku. Xonoonas
natika. Ilpunotinvie nacmei. becceunyosas navxa.

Tema 7.3 Kneegvie coedunenus. Kneu, ux pazHosuonocmu.

Iloozomosxa nogepxnocmu 05 ckieusanus. Mexanuzm ckneuganus.
Ilpounocms adze3uonuvix coedunenuil. /[oi208euHocms u paspyuieHue
aoze3uoHHbIX coedunenutl. Kneu ons Mukpoxonmaxmupogamus,




‘ KOHmMAaKkmao..

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMbl pakTHUECKUX 3aHATHH U UX TPYJIOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHSI U UX TPYJIOEMKOCTb

N3 Hux Ne
Neo | Tems! npaktuyeckux | @opmel npakTuueckux | TpyloeMKOCTb, |MPaKTHUUECKOM |paznena
/1 3aHATHN 3aHATAN (qac) MOJATOTOBKH, | JUCLIMII
(uac) JIMHBI
Y4eOHBIM MJIaHOM HE TPEyCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATHS
Tembl Tab0paTOPHBIX 3aHATHH U X TPYJIOEMKOCTh PUBEACHBI B TA0HIIE 6.
Ta6mmia 6 — JlabopaTopHbIe 3aHITHS M UX TPYJIOEMKOCTh
N3 anx No
No HauMeHOBaHHe 1a6opaTopHBIX paGoT Tpy0eMKOCTb, | MPAaKTHYECKOU | pa3aena
/11 (dac) MOJATOTOBKH, | JUCIHII
(uac) JIMHBI
CemecTtp 5
1 | Uccnenoranue pacnpeaeiacHus yaeabHOro 8 3
MOBEPXHOCTHOT'O COMPOTHBIICHHUS PE3UCTHBHOI
IJICHKH
2 | UccnenoBanme mporecca TePMOBAKyyYMHOTO 8 3
HAIBUICHHU SIPE3UCTHBHBIX IICHOK
3 | UccnenoBanue npouecca auddysun npumecu B 10 4
TTOJIYITPOBOAHUK W3 MMOCTOSAHHOI'O MCTOYHHUKA
4 | MccrnenoBaHue ¥ ONTUMU3ALNS IAPAMETPOB 8 7
CBapKH JJICMEHTOB MHTETPAIBHBIX MHKPOCXEM
Bcero 34

4.5. KypcoBoe nMpoeKTHpOoBaHHE/ BBHITIOJIHEHHE KyPCOBOH PaOOTHI
Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronuxcs
Bunbl camocTosTenbHON pabOTHI M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0HIIe 7.

Tabmmia 7 — Buasl caMOCTOSITENBbHON pabOTHI M €€ TPYT0EMKOCTh

o Bcero, | Cemectp 5,
Bua camocrositensHOM paboTh
yac yac
1 2 3
H3ydeHne TeopeTHIecKoro MmaTepuania 40
quciumingel (TO)
[TonroTroBka K TEKyHieMy KOHTPOJIIO 8




ycrnieBaemoctu (TKY)

Jomarmree 3aganue (J13) 12

[ToaroroBka Kk MpOMEKYTOUHOM 7

arrectanuu (I1A)
Bcero: 67 67

5. IlepeueHsb yueOHO-METOIMYECKOTO 00SCIICUCHUS
JUISL CAMOCTOSTENIbHON PabOThl 00YUYaIOIIMXCS 110 AUCIUIUTHHE (MOIYJIIO)

Y4eOHO-MEeTOANYECKHE MaTepualbl JJsl CaMOCTOSITENbHOW paboThl OO0y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3IAHUN
[lepeyeHp nevaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBeIeH B TadmuIe 8.
Tabnuna 8— IlepedeHb MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3JaHHM

udgp/ Komi4ecTBo 5K3eMILIIpOB B
URL a P ec bubnuorpagpuueckas ccpuika OUOIMOTEKE
P (KpOME 2JIEKTPOHHBIX IK3EMILISIPOB)

B.N.TomunuH. PU3UKO-XUMUYECKUE OCHOBBI
texHonoruu JC. Yuebnuk. Cepus: Briciiee
npodeccuoHanbsHOoe 00pazoBaHue. AKaJaeMus,
2010. 416c.
538.9.b 26 | bapeiouH A.A. DIEKTpOHHUKA U
MHUKPOJIEKTPOHUKA. DUBHUKO-
TEXHOJIOTMYECKHE OCHOBBI. — M.;
OU3SMATIIUT, 2006.—424 c.
CwmupnoB, B. 1. ®usnko-xumMuueckue
OCHOBBI TEXHOJIOTHH JIEKTPOHHBIX CPEJICTB:
yduebHoe nocodue / B. 1. CmupHOB. -
Viuesaosck: YaI'TY, 2005.- 112 c.
621.38(075) | Baneros B.A., Kyssmun FO.I1., OpnoBa A.A.,
C50 TpetbsikoB C.Jl. TexHomorus
npubopocTpoeHus: YueOHoe mocodwue. -
CII6.: CIIoI'Y UTMO, 2008. - 336 c.
Jlapun B.I1. Texnonorus naitku. MeTo bt
WCCJIEI0BAHUS MPOIECCOB MAWKK U MastHBIX
coeqnuennii: Yue0. nocooue / CITIOI'YAIL -
CIIb., 2002.
Mensenes A.M. COopka 1 MOHTaX
3JIEKTPOHHBIX YCTPOUCTB. — M.:
Texnochepa. 2007
38 844 K Konenos JI.A. TexHOIOTHs U KOHCTPYKIIUH

60 MHKPOCXEM, MUKPOITPOIIECCOPOB H
MHUKpOcOopok: YueOHoe nmocodue. - CIIO.:
WznarensctBo «Jlauby, 2007. - 400 ¢

7. IlepeueHb JIEKTPOHHBIX 00pa30BaTEILHBIX PECYPCOB
NH()OPMAIIMOHHO-TEICKOMMYHHKAIMOHHOH ceTH «HTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MHPOPMAIIMOHHO-
TEICKOMMYHUKAIMOHHONH cetn  «VIHTepHET», HEOOXOAMMBIX Ui OCBOCHUS JTUCIUIUIMHBI
npuBezieH B Tabimue 9.




Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHeTY

URL anpec HaumenoBanue

http://lib.aanet.ru/ Hoctyn B OBC «Jlaub» ocymiecTBasieTcs mo goroBopy Ne 27, Ne28 or
27.01.2021

Hoctyn B ObC «ZNANIUM» ocymectisieTcst mo gorosopy Ne 071 ot
24.02.2021

Jloctyn B DBC «FOPAWTY ocymectBnsercs no gorosopy Ne 070 ot
24.02.2021

8. Ilepeuens MH(POPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeueHp TPOrpaMMHOTO OOECHEUCHHS, MCHOIB3YEMOTO MpPU OCYIIECTBICHUU
00pa3oBaTENILHOTO MpoIiecca M0 UCLUIIINHE.
[Tepeuens ncmosb3yeMoro NporpaMMHOTO odectiedueHus npeacTasieH B Tabnuuie 10.

Tabnuna 10— [lepeuens nporpaMMHOTO 0OecTIeueHUS

Ne i/ HanmenoBaHue

He npenycmorpeno

8.2. [lepeuenn UH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIIECTBIEHIH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIHUIIITHHE

[lepeyenp uCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
tabmuue 11.

Tabnuua 11— Ilepeuens nHPOPMATMOHHO-CIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHUYECKas 6a3a
CoctaB  MaTepuaNbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa30oBaTeNIbLHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabnuuel 2.

Tabnuna 12 — CoctaB MarepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/11 MaTepHaTbHO-TEXHUIECKOM 0a3bI (TIpu HEOOXOTUMOCTH )
1 MynbTuMeuiiHast JIEKIUOHHAS ay AUTOPUS 14-06T
2 | Crnenanu3upoBaHHAs JTa00paTopust 14-06B

10. OueHouHbIE CpeACTBa [Tl MPOBEACHUS TPOMEKYTOUHOHN aTTeCTaIluN
10.1. CocTaB OIICHOYHBIX CPEACTB/JIS TIPOBEACHHS IPOMEKYTOYHOH AaTTeCTaIluu
00yyJaronuxcs mo JUCHUTIINHE TPUBEeH B Tadsmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB AJIsl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIH

Bua npomexxyToyHOM arrecTauu [lepeyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHbIE OUJIETHI;
3amauny;
TecTsl.



http://lib.aanet.ru/

10.2. B kadecTBe KpUTEPUEB OLEHKA YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00y4aloUMMHCs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopasi puBeaeHa B Ta0nuie 14. B Teuenune cemecTpa MOXKET UCIOJIB30BaTHCS
100-0annpHast ~ mKaja  MOJAYJIBHO-PEWTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu onieHKH ypoBHS ¢hOPMHPOBAHHOCTH KOMIIETEHUUN

OreHKa KOMITETEHIIMN % N
I A —. apaKTeprCTHKA C(HOPMHUPOBAHHBIX KOMITCTCHITHIA
— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;
— YBEpPEHHO, JJOTHYHO, [TOCIIEIOBATEILHO U TPAMOTHO €T0 U3JIaraer;
COTIHOD — OMUPAsICh HAa 3HAHHWS OCHOBHOW W JIOTIOJTHUTEIIBHOU JIATEPATYPBI,
GaTeHO TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC TMOJOXKEHUS C MPAKTUICCKOM
JIESITENBHOCTHIO HATIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAaEMbIC UM HJICH;
— JieJ1aeT BBIBOABI M 00OOIICHHS;
— cBOOOJIHO BJIaJICET CHCTEMOM CIIeMATN3UPOBAHHBIX TTOHSTHI.
— o0OyJaromuiicss TBEpI0 YCBOWIJI MPOTPaMMHBINM MaTepuall, TpPaMOTHO U
M0 CyIIEeCTBY H3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,
(KOPOLIO» — HE JIOMYCKAeT CYIMIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3BIBAaCT YCBOCHHBIC 3HAaHUS C MPAKTHYECKOH MACSITEIbHOCTHIO
«3aYTCHO»
HATPaBIICHUS;
— apTYMEHTHUPYET HaYUYHBIC ITOJI0KCHHUSI;
— JIeJIaeT BBIBOJBI B 0OOOIICHHS;
— BJIAJCET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TOHSATHH.
— oOyuaromuiicss yCBOWJI TOJIBKO OCHOBHOW MPOrpaMMHBIM MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, OMHUpasCh Ha 3HAHUS TOJHKO OCHOBHOM
JTUTEPATYPHI,
— JIOMYCKaeT HeCYNIECTBEHHBIC OMMOKN U HETOYHOCTH;
«YJIOBJICTBOPUTEITHHO) N
GAUTCHO — UCTIBITBIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUI
HaIpaBJICHUS,
— cJ1a00 apryMEHTHPYET HAyUHBIC ITOJIOKCHHS,
— 3aTpyaHSAETCS B (OPMYITUPOBAHUN BBIBOJIOB M 000OIIICHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX OHITHIA.
— oOyyJaromuics HE YCBOWJ 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
MaTepuaa;
— JIONyCKaeT  CYNICCTBCHHBIE  OMMOKA W  HETOYHOCTH  TPHU
«HEYIOBJICTBOPUTEITHHOY i
HE 3AUTCHOY paccMOTpeHHH MPOo0JieM B KOHKPETHOM HAINPaBIICHUY; }
— UCIIBITBIBACT TPYAHOCTH B MMPAKTHUECKOM MPUMEHECHHUH 3HAHU;
— HE MOXET apryMEHTHPOBATh HAYIHBIE TIOJIOKEHUS;
— He (hOPMYJIUPYET BBIBOJOB M 000OIICHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IaHUS M UHBIC MaTEPHAIIBL.
Bomnpocsr (3amaun) aiis sk3aMeHa mpeacTaBieHsl B Tadmuie 15.

Ta6mmia 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne mi/m [Tepeuens BompocoB (3a1a4) Ajist SK3aMeHa Koz
WHIMKATOpa
1 [ToBepxHOCcTHOE HaTsKeHUe. CMauuBaHUE, aATE3Usl U T1IK-10.3.1
KanWUIIPHBIC SIBJICHUSI.
2 Ounctka nomnokek. usndyeckrue MeTOIbl OUUCTKH. IIK-10.V.1
3 OuncTKa MOI0OKEK. XUMHUYECKUE METOIBI OUMCTKH. IIK-10.V.1
4 MeTo/1bl KOHTPOJISI YUCTOTHI MOII0KKH. IIK-10.V.1
5 TexHonornyeckne aTMochepbl U CpeIbl I1K-10.3.1




6 [TapameTpsl atmocdepsl. ['epmerndnbie ckadaHapsl. I1K-10.3.1
7 Juddysus. YpaBuenus Puka. I1K-10.3.1
8 Juddysus u3 mocToTHHOTO UCTOYHHUKA. I1K-10.B.1
9 Juddy3us u3 cinosi KOHEYHOUH TONIIUHBL I1K-10.B.1
10 Juddy3us n3 6eCKOHEYHO TOHKOTO CIIOS. I1K-10.¥.1
11 Huddysuantel. TexHnveckas peaau3anus mporeccoB [1K-10.3.1
T y3uu.
12 Honnoe nerupoBanue. AMopgpHasi MUILIEHb. I1K-10.3.1
13 Honnoe neruposanne. Kananbablil 3 dekT. [IK-10.V¥.1
14 Honnoe nerupoBanue. TexHuyeckas peanusaiusi. I1K-10.3.1
15 Jlutrorpadus. @otonurorpadus. [IK-10.V¥.1
16 dotoauTtorpadus. 3akoHbI POTOXUMUH. I1K-10.B.1
17 HeratuBzble GOTOPE3UCTHI. I1K-10.3.1
18 [To3utHBHBIE (HOTOPE3UCTHI. I1K-10.V¥.1
19 ®orope3uctbl. CBETOUYBCTBUTENBHOCTD. Pa3zperniaroras [IK-10.Y.1
cnoco0HOCTh. KHCI0TOCTOMKOCTD.
20 TexHomornueckuii mporecc GhoToauTorpaduu. I1K-10.B.1
21 Metoap!l u3rotoBienus GporomadioHoB. ONTUKO- [1K-10.B.1
MEXaHUYECKUH METOJI U3TOTOBJICHHUS.
22 MeTto/1b1 U3roTOBIEHUS (POTOIIA0IOHOB. ['eHepaTOphI [1K-10.3.1
N300paKCHHMSL.
23 Pentrenonurorpadus. Pentrenopesuctsl. Pentrenomabaonst | I1K-10.B.1
24 OnextpoHonuTorpadus. DnexkTpoHope3uctsl. Bzanmoneiicreue | I11K-10.Y.1
JIEKTPOHOB C PE3UCTOM
25 Bakyywm. Xapakrepuctuku BakyyMa. Huskuii, cpennuid, I1K-10.3.1
BBICOKUH 1 CBEPXBBICOKHUI BaKyyM.
26 BakyymHbIe METOIbI HAHECEHUS TUIEHOK. TepMOBaKyyMHOE I1K-10.B.1
HCTIapeHHe.
27 Wonnsle meTobpl HaHeceHusl. KatoaHoe pacrbluieHue. IIK-10.¥.1
28 Koaddunuent pacnbiienus I1K-10.V.1
29 HoHHO-TITa3MEHHOE pacIblICHHE. I1K-10.3.1
30 MarseTpoHHO€E paciblICHHE. I1K-10.B.1
31 Crapka miaBieHreM. CBapka JJaBJICHUEM. T11IK-10.V.1
32 [Taiika. [Tpunon. @mrockl. Ponb duitoca B mpoliecce naiku. IIK-10.V¥.1
33 TepMoKOMIpeCCHOHHAs CBapKa. I1K-10.3.1
34 CBapka pacIeIIeHHbIM 3JIEKTPOJIOM. IIK-10.Y.1
35 Caapka V-00pa3HBIM DJIEKTPOJIOM. I1K-10.B.1
36 YpTpa3ByKOBas CBapKa. I1K-10.Y.1
37 CBapka 2JIEKTPOHHBIM U JIA3EPHBIM JTYUOM. I1K-10.B.1
Bomnpocs! (3agaun) 1 3adera / nug¢. 3auera npejctapieHs! B Tabuuie 16.
Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adyera
Kon
Ne n/mt [lepeuyens BonpocoB (3agay) uist 3aueta / audd. 3auera JHKaTOpa

Y4eOHBIM MJIAHOM HE IPEYCMOTPEHO

[lepeyenp Tem [UII KypCOBOTO TPOCKTUPOBAHUS/BBIOIHEHHS KypCOBOW pabOTHI
npeCcTaBiIeHbI B Ta0nuie 17.
Tabnuma 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHHMS/BBITIOJTHEHHUS! KypCOBOHM paboThI

Ne i/t

[TpuMmepHBIii IepedeHb TeM Ui KypCOBOTIO IPOEKTUPOBAHUS/BBITOTHEHHS

KYpCOBOH paboThI




\ Y4eOHBIM MJIAHOM HE IPEYCMOTPEHO

Bompockl  uisi  IpoBeNEHUsS TPOMEXKYTOUHOM aTTeCTAllMM B BHJE TECTUPOBAHHUS
npecTaBiIeHbl B Ta0nwuie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB ISl TECTOB

Kon

Ne n/m IIpuMmepHBIii IepedeHb BOIIPOCOB ISl TECTOB
HMHJUKAaTOpa

[lepeyeHb TeM KOHTPOJBHBIX Pa0OT MO IAMCHIUIUIMHE OOYYAIOUIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpecTaBIeHbI B Ta0wmie 19.

Ta6mmia 19 — [lepeyeHr KOHTPOIBHBIX PadbOT

No /it Ilepeyenb KOHTPOIBHBIX PabOT

He npenycmorpeHno

10.4. Metoauueckue  Marepuanbl,  ONpPEACAIOIIME  HPOLEAYphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOIIMX JdTanbl (HOPMUPOBAHMS KOMIETEHLMH, coaepxkarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax ['YAII, pernameHTHpyrOmMX MOPSAJOK MU IPOLEAYpPY
IIPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCcTaluu 00y4arouuxcs
I'VAIL

11. Meroauyeckue yka3aHus i1 00y4YarOIMMUXCs 110 OCBOCHUIO TUCIIUTUTHHBI

11.1. Meroauveckue YyKazaHusl Uil OOYYalOIIMXCS 110 OCBOCHHUIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
IyOOKOe U SCHOE WU3JIoKeHue ydeOHoro marepuana. Ha3sHaueHue COBpPEMEHHOH JEKIUMH B
pamMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpMAIMIO 10 T€ME, a B OCBOCHUU
($yHIAMEHTAIBHBIX TPOOJEeM TUCHMIUIMHBI, METOJOB HAyYHOTO TIO3HAHMSA, HOBEWIINX
JTOCTIKEHUI HayuyHOM MbIciu. B ydueOHOM mporiecce JeKIusl BBINOIHIET METOJOJIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (YHKIMHU. JIEKIUs pacKphIBaeT MOHATUHHBIN ammapar
KOHKpPETHON oO0jacTu 3HaHMA, €€ MpoOJeMBbl, JaeT LEeIbHOE MPEJICTaBICHHE O IUCIUIUIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTHMHU JAUCIUTIIHHAMH.

[InaHupyemMble pe3yabTaThl IPU OCBOEHUU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuana;

— TIONyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUHN, YpPOBEHb
KOTOPBIX OIpPEAEIISIETCS LeJIEBOW YCTAaHOBKOM K Ka)KJ10M KOHKPETHOH TeMeE;

— TOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINOJIaBaTENIEM;

— pa3BuTHE MNpO(PEecCHOHAIBHO-NEIOBBIX  KAayecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEILHOTO TBOPUYECKOTO MBIIIITICHUSI.

— TOsBJIEHHE HEOOXO0MMOro HHTEpeca, HeOOXOAUMOTO I CAMOCTOSATEIbLHOW PaboTHI;

— T[IOJlydYeHHe 3HAaHUKW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKH W TEXHUKA U O
MPOTHO3€ WX Pa3BUTH Ha ONVKaNIIINe TOJIbI,

— HAYYUTHCS METOJMYECKH 0o0pabaThiBaTh MaTepuai (BBIAENATH IJIaBHbIE MBICTU U
MOJIOKEHHUsSI, TPHUXOAUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh WX B Pa3IMYHBIX
(bopMyITUpOBKax);

— TOJy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHH.

JIeKUMOHHBI MaTepuan MOXET COIPOBOXKIATbCA JEMOHCTpAlUed CIIalI0B W
WCIIONB30BAaHUEM pa3aTOYHOTO MaTepuaja TMpU MPOBEACHUU KOPOTKUX AHCKYyCCHU 00
OCOOEHHOCTSIX MPUMEHEHUSI OTAETIbHBIX TEMATHUK I10 IUCHUIUIMHE.

CTpyKTypa npeaocTaBieHHs JEKIIMOHHOTO MaTepuana:




Koncrnekt nekuunii B mHGOPMAIMOHHON crcTeMe Kadenpbl
®witaroB. ®XOTIC_ KoHncnekr

11.2. Meroanueckue yKazaHus JUisl OOYYalOUIMXCS IO BBIMOJTHEHUIO J1a0OPaTOPHBIX
pabor.

B xozme BbImonHEHHS 1a0OpaTOpHBIX paboT oOyyaromMHCA JOJKEH YIIIyOUTh U
3aKpenuTh 3HAHWS, MPAKTUYECKWE HABBIKH, OBJAJECTh COBPEMEHHONW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJTU(PHUKAIMOHHOM XapaKTEPUCTHKONH OO0y4arolerocs.
BrimonHenune nabopaTtopHbIX pabOT COCTOUT M3 3KCHEPUMEHTANIbHO-TIPAKTUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPONIPHUITUH.

Boinonnenue nabopaTtopHbIX padboOT 00ydaromIMMCS SIBISIETCS HEOTHEMJIEMOM 4YacThiO
U3yUYeHHs] JTUCLMIUIMHBI, OIpelenseMOi yueOHbIM IUIAaHOM, M OTHOCHUTCS K CpPEICTBaM,
o0ecreyrBaroIMM pelIeHre CIEIYIOIINX OCHOBHBIX 3a7a4 00y4aroerocs:

— [pHOOpeTeHHE HAaBBIKOB HCCIIEAOBAaHMS IPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAax JTaHHON JUCIUILINHBI;

— 3aKpeIUIeHHEe, PAa3BUTHE M JeTalM3alMsl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JCKITHSIX;

— IoJIyuyeHHe HOBOM MH(OpMaIUK 110 3y4aeMOW AUCLUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBbHOM  paboThl ¢ J1a0opaTOpHBIM
o0opyaoBaHUEM U TpUOOpamu.

3aanue v TpeboBaHUs K TPOBEICHUIO JIA00PATOPHBIX PaboT
MY B unopMannoHHO# cucteme Kadeaps
®uiaro. ®XOT MYV no JIP

CrpykTypa u hopma oTuera o 1abopaTopHOit padboTe
MY B uHpOpMannoHHOM cucTemMe Kadeapsl
®unato. ®XOT MYV no JIP

TpeGoBanwust kK 0HOpPMIICHUIO OTYETA O JIAOOPATOPHOU paboTe
MY B uHpOpManmoHHO# cucTemMe Kadeaps
®unato. ®XOT MYV no JIP

11.3. MeToauueckue yKazaHus Ui 00ydJaromIUXCsl M0 MPOXOKICHHIO CaMOCTOSTEIBHOM
paboTsl

B Xo/ie BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYArOIIUIICS BBIMOJIHAET PadOTy TO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE INpETOAaBaTeisi, HO 0e3 ero HemoCpeaCTBEHHOTO
YYaCTHSI.

st oOywarommxcsi 1Mo 3a09HOM (opMe OOyYCHHS, CaMOCTOSATEIbHAsl padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO padoTy.

B mpouecce BBIMONHEHHUSI CaMOCTOSATENFHOW paboThl, y oOydwaromerocs: (GopMupyercs
1esiecooOpa3Hoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMECHUS
U HaBBIKM B YCBOCHMH W CHUCTEMAaTH3aI[MH NPHOOpETaeMbIX 3HAHWH, 00ECIIeYMBAET BBICOKHIA
YPOBEHb YCIEBACMOCTH B TIEpUOJ OOyYEHUS, TIOMOTAeT TOJIYYHTh HABBIKK TOBBINICHHS
npoQeCCHOHATHLHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepualiaMd,  HANpPAaBISIONIMMU  CAMOCTOSTENILHYIO — paboTy
00yYaIOUUXCSASBISIOTCS:

—  y4eOHO-METOANYECKHI MaTepHall 10 TUCIHUILUIINHE;

— METOJIMYECKHE YKa3aHHs IO BBHIMOJHEHUIO KOHTPOJIBHBIX pa0oT (Uit 00ydYarommxcst
1o 3a04HOU (hopMe 00ydeHus).



11.4. Meroanueckue yka3zaHusi A7 OOy4aroUIMXCs MO MPOXOXKACHUIO MPOMEKYTOUHON
aTTeCTallnuu.

[IpomexyTounass  arrectanus  OOyYalOIIUXCS  MpPEAyCMaTpUBAaeT  OICHUBAHHE
HpOMe)KYTOLIHI)IX 1 OKOHYATCJIBbHBIX pCSYJ'II)TaTOB O6y‘I€HI/I$I 10 JUCIIHUIIJINHC. OHa BKJIFOYACT B
ce0s:

— D9JK3aMeH — (opma OIECHKH 3HAaHWH, MOJIYYEHHBIX OOYyYaroIIMMCS B IPOIECCE
I/13y‘~I€HI/Ifl BCCI\/II JUCHUITIIIMHBI UJIN €€ 4YaCTH, HaBBIKOB CaMOCTOSITeJIBHOfI pa6OTBI, CHOCO6HOCTI/I
NPUMEHATh MX JJIs1 pEUIeHUsl MPAKTHUUECKUX 3a]ad. DK3aMEH, KaK IpaBuio, MPOBOAMUTCS B
MEepUoJ, HK3aMECHAIMOHHOM CECCHUM M 3aBEPIIACTCA aTTECTAlMOHHOM OIEHKON «OTIUYHOY,
«XOPOLLIOY, «YJIOBIETBOPUTEIBLHOY, «HEYIOBIECTBOPUTEIBHOY.



Jluct BHeCeHUs U3MEHEHUH B pabouyIo IpOrpaMMy JHUCHUIUIMHbI

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

Iloamuces BHecIIETO
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

Ionmuce
3aB.
kagenpoit




