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Annoranus

Jucuunnuna «Hanomarepransl 1 HaAaHOCTPYKTYPBI 3JIEKTPOHHBIX CPEICTB» BXOAMT B
00pa3oBaTeNbHYI0 MPOrPaMMy BBICIIET0 OOpa30BaHUS — MPOrpaMMy MAarucTpaTypsl IO
HarpaBjeHuto moarotoBku/ crnenuasbHocTH 11.04.03  «KoHCTpyHpoBaHWE M TEXHOJOTHUS
AJIEKTPOHHBIX CPEJCTB» HaNpaBieHHOCTH «lIpOeKTUpOBaHHE U TEXHOJIOTHS a’pPOKOCMUYECKUX
MPUOOPOB U JIEKTPOHHBIX CpeACTBY. luciumauna peanusyercs kadeapoit «Ne23y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[IK-1 «Cnocoben dopMmyaupoBarh IeMM M 3a7a4d  HAy4YHBIX MCCICOBAaHUW B
COOTBETCTBUM C TEHJCHLUMSIMU U TEPCIEKTUBAMU pa3BUTHUS DJIEKTPOHHBIX CPEACTB U
TEXHOJIOTHYECKHUX IPOIIECCOB, a TAK)KE€ CMEXKHBIX O00JIacTell HayKd U TEXHUKHU, CIIOCOOHOCTH
000CHOBaHHO BBIOMPATh TEOPETUUYECCKUE W IKCIICPUMEHTAIBHBIE METOJIBI U CPEJICTBA PEUICHUS
c(hOpMyJIMPOBAHHBIX 3a/1a4»

[1IK-15 «CnocobeH MmIaHupoBaTh M YHPABIATh MPOU3BOJACTBEHHBIMU MPOIECCAMH TPH
M3TOTOBJICHUH U3JIeNIHi "cuctema B Kopiyce'»

Conepsxanue AUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C TIPOCKTUPOBAHUEM
U TPOU3BOJCTBOM MHUKpOdJeKTpoMmexaHnueckux cucteM (MOMC) M uUX KOMIIOHEHTOB —
MHUKPOIJIEKTPOMEXAaHUUECKUX JATYMKOB U UCTIOJIHUTEIBHBIX YCTPOUCTB.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT Cieayromue (QopMbl OpraHu3aluu
y4eOHOTO TpoIiecca: JISKIINH, JIAO0PaTOPHBIE PA0OTHI, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa 00yJaronierocs, KypcoBoe mpoeKTUPOBaHUE.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsEeT 3 3adeTHhIX eawHmibl, 108
4acoB.

SA3bIK 00yUYeHUs 10 AUCIUIUIMHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Llenpro mpemogaBaHus AWCHHUILTUHBI «HaHOMarepuasbl W HAaHOCTPYKTYPHI SJIEKTPOHHBIX
CpelIcTB» sBisAeTcA (OpMUpPOBaHHE YIIyOJIEHHONW TMOJArOTOBKM CTYACHTOB HAIpaBIICHUS
«KoHCTpyHpOBaHHE W TEXHOJOTHS AJIEKTPOHHBIX CpeACTB». OCHOBHBIMU 33/ladaMH H3ydeHUS
JTUCIUIUIMHBL SBJISETCA IMOJIyU€HUE CTYJCHTaMH TEOPETUYECKUX 3HAHUM U MPaKTHYECKHX
HABBIKOB TI0 0a30BBIM TEXHOJOTHSM W THIOBBIM KOHCTPYKIIUSM MHUKPOCHCTEMHOW TEXHUKH
(MCT), HanomarepuragaM U HAaHOTEXHOJIOTHUSIM

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIET0 0O0pazoBaHus (ianee —
OIl1 BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJITATOB OOYUEHUS MO AUCLUHUILIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AMCHUUIUIMHBI OOYYaAIOUIUICS NOJDKEH O0ManaTh CIEAYIOUUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMI U HHINKATOPOB MX JOCTHKEHHS

Kareropus (rpynna)

Ko u HaumenoBaunue

KOI[ 1 HAUMCHOBAHUC MHAUKATOpPA JOCTHIKCHUA

KOMIIETECHINH KOMIIETEHINH KOMIIETEHINH
ITIK-1 Cnocoben
dbopMynupoBath
LeJIU U 33]1a4u
HaY4HBIX
UCCJIEIOBAHNM B
COOTBETCTBUHM C
TEHIACHIMSIMUA U
HEepCHEKTUBAMU
pa3BUTHUSA [1K-1.3.1 3HaeT NpUHLMIIBI TOCTPOEHUS 1
AIIEKTPOHHBIX (YHKIIMOHMPOBAHUS 3JIEKTPOHHBIX CPEACTB U
CpeICTB U TE€XHOJOTMYECKUX MPOIIECCOB
[TpodeccnonanbHble | TEXHOTOTHYECKUX I1K-1.VY.1 ymeer paccUuThIBaTh PeKUMBI paOOTHI
KOMITETEHIIHH IIPOLIECCOB, a TAKXKE | AJIIEKTPOHHBIX CPE/ICTB
cmexHbIx obnmacreit | I1IK-1.B.1 B1ageer HaBbIkamMu BeIOOpa
HAYKU ¥ TEXHHKH, TEOPETUIECKUX M HKCIIEPUMEHTAIBHBIX METO/IOB
CIIOCOOHOCTh UCCIeI0BaHuN
000CHOBaHHO
BbIOMpATH
TEOPETUYECKHE U
OKCTIEpUMEHTAIbHBIC
METO/BI U CPEJICTBA
pemeHus
c(OpMYIHPOBAHHBIX
3ajau
[IK-15 ChocoGen HK-IS.ZVS.'I' 3HAeT TGXHOJ‘IOFI/IIO"I/ISFOTOBJ'IGHI/II/I
ILIaHHPOBAT 1 uzzenui "cucrema B KopIryce
[IK-15.3.2 3HaeT OCHOBBI 5KOHOMHKH U
yIpaBIATh .
TTpodeccHOHATBHBIC | TPOH3BOCTBEHHbIMH OpraHu3aIiK TPOU3BOJICTBA U3/IEIIUNA MUKDPO- U
HAHOAJIEKTPOHUKHU
KOMTeTeHIHHI TPOLECCamH 1IpH I1IK-15.Y.1 ymeer pazpabaTbiBaTh IJIaHbI U
W3TOTOBIICHUH

n3aenuit "cucrema B
Kopiyce"

IJIaHbI-TpapuKy peanu3aunu 3pGeKTUBHOTO
MPOU3BOJICTBA U3/eNuil ""cucrema B Kopiyce"
[TK-15.B.1 BnageeT HaBbIKaMH OPraHU30BbIBATH




paboTy COTpYIHUKOB, 33JICHICTBOBAHHBIX B
MPOU3BOJICTBE M3/eNnui ""cucrema B Kopiyce"

2. Mecro nucuuruinHbl B cTpykType OI1

JucuumnimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUUMUCS
IIPU U3YYECHUHU CIECAYIOLIUX IUCIHILINH:

«Marepuainbl 1 KOMIOHEHTBI JJIEKTPOHHBIX CPEICTBY,

«DPU3UKO-XUMUYECKHE OCHOBBI TEXHOJIOTUHU JIEKTPOHHBIX CPENICTBY,

«Du3nyeckre 0OCHOBbI MUKPOAJIEKTPOHUKHI,

«TexHnonorus npoussoacTaa IC».

3HaHuUs, MOJYYECHHbIE NPU HU3YyYEHUHM Marepuala JaHHOM JMCLUMIUIMHBIL, MUMEKT Kak
CaMOCTOATENIBHOE 3HAYECHHE, TaK U MOT'YT UCIIOJIb30BATHCS IIPU U3YYEHUU APYTUX JUCLUILINH!

«TexHOnorum MUKpOCUCTEMHON TEXHUKWY.

3. O0beM u TpyI0EeMKOCTb TUCITUTLIUHBI
Jaraple 00 00mEeM o0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIIOB y4eOHOU
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMECTpaM) MPEeACTABICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMKkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKkmuyecKkoil no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCIIE:
nexum (J1), (gac) 17 17
npakTuyeckue/cemunapckue 3anstus  (I13),
(dac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (yac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 38 38
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3auy, OK3. OK3.
OK3.%%)

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJOEMKOCTH JUCIUILTAHBI IO pa3esiaM U BUAAM 3aHITHIA.
Pazaenbl, TeMBbI TUCITUTITUHBI | KX TPYJOEMKOCTh TIPUBECHBI B TaOIHUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh

Pa3nensl, TeMBI JUCIMITIINHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Paznen 1. Knaccudukanust 1 NpUHLMIIBI ITOCTPOSHUS 1 ) 3
CpEJICTB MUKPOCUCTEMHOU TEXHUKHU




Pa3znen 2. Marepuansl, npuMeHsieMbIe A 1 2 3

npon3BoacTBa MOMC

Paznen 3. Ocobennoctu npoekTupoBanuss MOMC 1 2 3

Paznen 4. Texuonoruueckuii cuare3 MOMC 2 1 3

Paznen 5. TunoBsie U NEPCIIEKTUBHBIE

KOHCTpyKIrKu MOMC 2 1 3

Paznen 6. TunoBbie TEXHONOTHYECKUE OTIEPALIUH B 2 2 3

npou3BoacTBe MOMC

Paznen 7. KoncTpyrpoBaHue U pacyeT 3JIEMEHTOB 2 1 3

MDBDMC, 0CHOBaHHBIX Ha Pa3IUYHBIX TEXHOJIOTHUIX

Paznen 8. [lepcnekTHBHBIE TEXHOJIOTHH MPOM3BOJCTBA 1 1 3

MOBMC

Paznen 9. Hanotexnonorus. HanocTpykTypsr 1 1 3

HaHOMAaTEPHABI

Pasznen 10. CamocOopka 1 KaTaiu3 HAaHOCTPYKTYP 1 1 3

Paznen 11. Mexanudeckue U 31€KTPUIECKUE 1 1 3

CBOIMCTBa HAHOMATEPHUAJIOB

Pasznen 12. HaHOBJI€KTPOMEXaHUYECKHE CHCTEMbI 1 1 3

Pasnen 13. MeToap! ncciiei0BaHUs HAHOCTPYKTYP 1 1 2

Hroro B cemectpe: 17 17 38
Uroro 17 0 17 0 38

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHATHI.
Conepxanue pa3eiioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO IUKJIa

Howmep paznena

HaszBanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pa3zpen 1.

Kaaccndukanus u npuHUMNBI IOCTPOEHUS CPEACTB
MMKPOCUCTEeMHOM TeXHUKH. VcTopus pa3Butus
MHUKPOCHUCTEMHOM TEXHUKU. MHUKpPORIIEKTPOMEXaHUYECKHE
CUCTEMBI — COBPEMEHHBIH 3Tall TEXHUYECKON IBOJIIOLINH
TBEPJIOTENbHOIN MUKpoanekTpoHuku. Kinaccuduxanus MOMC.
[TnanapHble 1 00bEMHBIE MUKPOKOHCTPYKIIUM U OCHOBHBIE
IIPUHLIMIIBI MX TIOCTPOEHUS U U3roToBieHus. IlepcriekTuBHbIE
HAIpPAaBJIEHUS PA3BUTHS CPEACTB MUKPOCUCTEMOTEXHUKHU

Pasznea 2.

Matrepuanbl, npuMeHsieMble ISl IPOM3BOACTBA YCTPOHCTB
MDMC. XapakTeprucTuKka OCHOBHBIX MaTEpHUaJIOB,
IIPUMEHSIEMBIX JUIsl U3roToBiIeHus uzaennii MOMC.
KoHncTpykunonnsie matepuains! uzgaennii MOMC: kpeMHui,
METaJJIbl, KEpAMMKa, CTEKJIA, IIOJIUMEPHI.

Paspen 3.

OcobennocTu npoekTupoBanus ycrpoiicrs MOMC.
OcHoBHbI€ 351eMeHThl KoHCTpYKIui MOMC. IIpoektupoBanue
KOHCOJIeH, MeMOpaH, MOCTOB — aieMmeHToB MOMC. B3anmocBs3b
MEXy IJIAaHAPHBIMY MPUHIMIIAMU IpoekTupoBanns MOMC u
IIJJAHAPHOW TEXHOJIOTHEN MX U3TOTOBJICHHUS.

Pasznen 4.

Texnonornuecknii cunrtes ycrpoiicte MIOMC. Hcxonusle
ycnoBus cuHTe3a. OobeMHbIe TeXHONOTuH. [loBepXHOCTHBIE




Texuonoruu. LIGA — texHomorus.

Pazgean 5.

TunoBble H NepcreKTHBHbIE KOHCTPYKIMH YCTPOICTB
MDMC. [latuuku naBieHus. JlaTuuky JMHEHMHBIX YCKOPEHUH.
JlaTurky aOCOJIFOTHBIX YIIIOBBIX CKOpOCTel. JlaTunku
XUMHYECKOro coctaBa. Mukpoxpomatorpadsl. buocencopsl u
AKCIIpecC-aHAIU3aTOPBbI.

Pasnea 6.

TunoBble TeXHOJIOTHYECKHUE ONlePAIUM B IPOU3BOICTBE
yerpoiictB MOMC. Onepanuu 0OYMCTKH IOBEPXHOCTH
nojoxkek. Ocax1eHue NacCUBUPYIOMUX AUIEKTPUUECKUX
wieHok (Si02, Si3 N4). OcaxaeHne MeTauIndecKuX 1
(beppoMarHuTHBIX TUIEHOK. JIuTOrpadguyeckue onepanuu.
«KuakoctHoe» u «cyxoe» TpaBieHue. Coopka MOMC.

Paszgen 7.

KoncTpyupoBanue u pacyer 3j1eMeHTOB ycTpoiictB MOMC,
OCHOBAHHBIX HA Pa3JIMYHbIX TeXHoJorusx. Koncrpykuuu,
OCHOBaHHBIC Ha KPEMHHUEBOM TexHoJoruu. KoHcTpynpoBanue u
METO/Ibl pacuyeTa KPEeMHHUEBBIX MOABMKHBIX MUKPOMEXaHUUYECKHUX
CHUCTEM U MUKPOTHPOCKOIIOB Ha MTOBEPXHOCTHBIX aKyCTUUECKUX
BosHax (ITAB). KonctpyupoBanue u MeTO1 pacueTa PEMHHUEBBIX
aKceJIepoMeTpOB. AHAIU3 U NOJIXOJ K KOHCTPYHPOBAHUIO U
pacuery MOMC Ha OCHOBE TE€H30PE3UCTUBHBIX
MOJIYTIPOBOTHUKOBBIX CTPYKTYp. KoHCTpyHpoBaHue u pacuer
MOSMC, oCHOBaHHBIX Ha MbE303IEKTPUUECKUX MPUHIIMUIIAX.
KoucTtpyrnpoBanue u pacuer mbe303JeKTPHIECKUX MeMOpaH,
MpeAHa3HAYEHHBIX JUIsl pa0OThl HA 00 BEMHBIX aKYCTHYECKUX
BosHax (OAB). KonctpyupoBaHue u pacyeT pe30HaTOPOB U
nuHUM 3anepxxku Ha [TAB.

Pazpgean 8.

IlepcniekTUBHBIE TEXHOJOIMHH MPOU3BOACTBA YCTPOHCTB
MODMC. Texuonorus SI MOX. Texnomorus Hex SIL.
Texnonorus SCREAM. Texnonorus EFAB. Texnonorus
ELTRAN

Pasznen 9.

HanorexnoJsiorusi. HaHOCTPYKTYpBbI H HAHOMAaTepPHAJIbI.
HanoTtexHonorust kak OCHOBHOE HalpaBJIEeHUE Pa3BUTHUS
BBICOKHMX TE€XHOJIOTUIH. OCHOBHBIE HANPABJICHUS HAYYHbIX
UCCJIEJOBAaHUM U MPAKTHUECKUE TPUMEHEHNS HAaHOTEXHOJIOTUH.
HaHnoxknactepsl METAJIIOB U MOJIYIPOBOHUKOB. 1'a30BbIe
MOJIEKYJISIPHBIE KJIACTEPBI. Y TJIEPOIHBIE HAHOCTPYKTYPHI U
HaHOTPYOKkHU. OOBEMHbIE HAHOCTPYKTYPHUPOBAHHBIE MaTEPHAIBL.
Pa3zynopsinouenHsle CTpyKTypbl U HaHOKpUCTasuibl. Kpucramisl
U3 METAJNTMYECKMX HAaHOYACTHII.

Pazgen 10.

CamocOopka u KaTajau3 HAaHOCTPYKTYP. [Iponeccer
camoc6opku. [TonynpoBoIHUKOBBIE OCPOBKOBBIE CTPYKTYPHI U
MoHocnou. Katanusz nHanoctpyktyp. Ilopuctsie matepuansl,
KOJUIOU/IBI.

Paznmea 11.

MexaHn4YecKue U 3JIeKTPHYECKHE CBOHCTBA
HAHOMATEPHAIOB




Pazgen 12.

HaHONPUOOPBI. MeTOIbl CHHTE3a HAHOYCTPOMCTB.

HanossexkTpomexannyeckue cucreMbl. HaHoMammmnel u

Paznen 13.

HUCCIIEIOBAHUN.

MeToabl McCeT0BAHUSA HAHOCTPYKTYP. UccnenoBanus ¢
MNMPUMCHCHHUEM aATOMHOI'O CHMJIOBOI'O MHUKPOCKOIIA. Bo3MoxxnoCcTH
CKaHHUPYIOUIETO TYHHCJIBPHOI'O MUKPOCKOIIA U HAITPABJICHUA

4.3. IlpakTtuueckue (CEeMHUHAPCKUE) 3aHATHS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tewmsl npaktudeckux | @opmel IpakTUYEeCKuX | TpyaoeMKOCTh, |IIPAaKTHYECKOM |pasnena
/o 3aHATHI 3aHATUAN (gac) MOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Tabnuua 6 — JIaGopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HanmenoBanue 1ab0paTopHBIX paboT TpynoemKocts, | mpakTHHECKOH | paszena
n/m (uac) ITOATOTOBKH, | JHCIIHII
(gac) JIMHBI
Cemectp 3
1 | UccnenoBanue Mojieneil CKaHUPYIOMIEH 4 1 2
30HJI0BOM MUKPOCKOIIUHU
2 | UccnenoBaHue MOBEPXHOCTH TBEPJIBIX TEI 2 1 2
METOJ0M CKaHUPYIOIIEH TYHHEIbHON
MHUKPOCKOIHHU
3 | UccnenoBanue mporieccoB Ha MOJICIH 3 1 2
CKaHHPYIOLIEH TYHHEIbHON MUKPOCKOITHH
4 | ccnenoBanue MpoIeCCOB HA MOJIETH 4 1 2
aTOMHO-CHJIOBOH MUKPOCKOITUHI
5 | UccnenoBanue mporeccoB Ha MOJEIH 4 1 2
OJIMKHENOJIbHON ONTUYECKON MUKPOCKOIHH
Bcero 17

4.5. KypcoBoe npoekTupoBaHue/ BBHIIIOIHEHUE KYPCOBOM pabOTHI

VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO




4.6. CamocrosTenbHas paboTa 00yJaroIINXCs
Buapl camocTosTenbHON pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

o Bcero, | Cemectp 3,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
W3ydeHne TeopeTHUecKoro MmaTepuania
13 13
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 13 13
ycneBaemoctu (TKVY)
Homamnee 3aganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 12 12
atrecrauuu (I1A)
Bcero: 38 38

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl 00yJaroImuXxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.

Tabmuna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

KommuecTBo 9K3eMIUIIpOB B
Hlnp/ bubnuorpaduyeckas ccpiika Oubmmorexe
URL anpec (KpoMe AIIEKTPOHHBIX
IK3EMILISIPOB)
629.7(JIUAIT) | KoHcTpynpoBaHue ¥ TEXHOJIOTHUS 20
122 WU3MEPUTEIIBHO- BBIUNCIUTEIBHBIX
KOMIIJIEKCOB JIETATEJIbHBIX aNapaToB
[Tekcr] : yae6HOE mocobue / B. I1. INamkos,
S1. A. Ilonosckas, O. M. ®unonos. - CIIO. :
Usn-so JIMAII, 1991. - 100 c.
621.396.6(075) | KoncTpyrpoBaH#e U TEXHOIOTHS 44
B67 W3TOTOBJIEHUS PAIMOAIEKTPOHHON
anmnaparypsl [ Tekcr] : yaueOnuk / H.
@. Bommepnep. - Kues : Buma mik., 1970. -
363 c.
621.396 KoHcTpynpoBanue pagro3neKTpOHHON 32
1128 anmnapatypsl :OCHOBHbIE TPOOJIEMBI U
coBpeMenHoe coctosinue [Tekcr] / B.
b.Ilectpsxos. - M. : Cos. panuo, 1969. -




208 c.

621.38 90 Bbynbruer A.JI. DnexkTpoHHBIE TPUOOPHI. — 4
M.: Jlaiit, 2000. — 416 c.

681.2 (I'YAII) | Jlapun B.II., lllenect J.K. 300

J125 KoncTpyupoBanue u mpou3BoACTBO

TUITOBBIX MPUOOPOB M YCTPOMCTB: Yueo.
nocobue st By3oB / CITOI'Y AIL CIIO.
2005. — 300 ak3.

7. IlepeueHb 3JIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN cetu « HTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUISI OCBOCHUS JTUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHET»
URL anpec HaumeHnoBanue
Hoctyn B OBC «Jlanp» ocymectBisiercs o forosopy N2 26 u N227
http://lib.aanet.ru/ ot 31.01.2023

Hoctyn B ObC «ZNANIUM» ocymectBnsiercs o norosopy N2 058
otr 27.02.2023
Jloctyn B DBC «FOPAWT ocymectisercs o gorosopy N2 257 ot
29.05.2023

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsSI, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOeCTICUeHHs TTpeIcTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeH s

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WMCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabmmuite 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CocraB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPECTaBiIeH B Tabmuiel 2.

Tabmuma 12 — CoctaB MaTepHalIbHO-TEXHUIECKOH 0a3hl


http://lib.aanet.ru/

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 JleknmoHHas ayiutopus 13-07 (BM)

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTAIlN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJICTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIllun

By npomexxyTodHON aTTecTanuu [TepedyeHb OIICHOYHBIX CPEACTB
DK3aMeH Cnucok BOMPOCOB K IK3aMEHY;
DK3aMeHaI[HOHHEIC OUJICTHI,
3amaun;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHune cemecTpa MOXKET HCIOB30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIIETCHITHIA

OrieHKa KOMITETEHITUH

XapakreprucTrka chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
Marepual;

— YBEPEHHO, JIOTUYHO, ITOCIEA0BATEIBHO U TPAMOTHO €0 U3J1aracT;

— ONUpPasACh Ha 3HAHHUS OCHOBHOW M JIONMOJHUTEIBLHOW JIUTEPATYpHI,
TECHO MPUBSA3BIBAET YCBOCHHBIE HAYYHbBIE TTOJIOKEHHS C MPAKTUYECKOU
JIEATENIbHOCTHIO HAIIPABIICHHUS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIIEIMAIM3UPOBAHHBIX MOHSITH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyarouiicss TBEPIO YCBOMI MPOTPaMMHBIN MaTepuan, rpaMOTHO U
M0 CYLIECTBY M3JaraeT €ero, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE MTOJ0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJICET CUCTEMOM ClIelIMAIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasCh HA 3HAHUS TOJBKO OCHOBHOMU
JUTEPaTypPhI;

— JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUS B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUH
HarpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KEHHUS,

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJaJIEE€T CUCTEMOM CIENMAIN3UPOBAHHBIX OHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»




Or11eHKa KOMIIETEHITNN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa,

— JIOMYCKAeT  CYIIECTBCHHbIE  OIMMOKKM W  HETOYHOCTH  TIpU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1i1s 3K3aMeHa

Ne i/t [TepedyeHs BonpocoB (3a1a4) 1 IK3aMeHa Kon
WH/IMKaTopa

1 Knaccudukanms metonoB usroropiennss MOMC T1IK-1.3.1

2 Tumel MEXaHUYECKUX NATYUKOB T1IK-1.3.1

3 TepMoBaKyyMHOE HAITBUICHHUE K-1.V.1

4 MoHTaX KPeMHHEBBIX KOMIIOHEHTOB METO/IOM CILIABICHUSI) IIK-1.V.1

5 [Tpoueccer poTomuTorpaduu B TEXHOIOTHH ICKTPOHHOM IK-1.3.1
annapatypsl © MCT

6 Matepuaisl 111 MUKPOOOPaOOTKH I1K-1.3.1

7 dopmMupoBaHUE TOHKHX IUICHOK U3 okcuaa kpemHus metogom | I1IK-1.Y.1
TEPMOOKHCIICHUS

8 OcaxxieHue TMOKCUa U HUTPUJIA KPEMHHUSI [IK-1.V.1

9 TepMokoMIpecCHOHHAss MUKPOCBapKa IK-1.V.1

10 TenoBele JaTYNKK (TEPMOMEXAHUYECKUE, [K-1.V.1
TEPMOPE3UCTHUBHBIE, TEPMOIIAPHI)

11 Marepuaisl, HCIIOJIb3yEMbIE B MUKPOCHCTEMAX [1K-1.3.1

12 IToBepxHOCTHasi MUKPOOOpaboTKa IIK-1.V.1

13 BrIpanBanue kprcTamioB 1o Meroy Yoxpanbckoro [1K-1.3.1

14 Mexanunueckue npeodpazoBaTesnu (IIbe30pe3UCTUBHEIE, [IK-1.V.1
MTbE303JICKTPUIECKHE, EMKOCTHBIE M PE30HAHCHEIE)

15 OcHoBHBIE 3Tallbl TEXHOJOTHYecKoro npouecca urorosnenus | [IK-1.V.1
MOJTYITPOBOJTHUKOBBIX MOJITIOKEK

16 MexaHuueckre IpuBObl (3EKTPOCTaTUIECKUE U [K-1.3.1
Ib€303JICKTPUUECKHE)

17 [TonynpoBonuuku B TexHogoruu MCT [IK-1.V.1

18 IIpeoOpaszoBarenu (naTunkn) uznyyenuii (ot poroauonos g0 | IMK-1.3.1
MIUPOMETPOB)

19 MeTtoas!l OCaXIeHNUT TOHKUX IUIeHOK n3 S102 [IK-1.V.1

20 Knaccudukanus meronoB usrorosienuss MOMC ycTpoiicTs I1K-1.3.1

21 YnakoBka MOMC ycTpoiiCTB B METaJUIMYECKUE KOpITyca MIK-1.V.1

22 CpenctBa n3MepeHus napaMeTpoB OKPYXKaroIled Cpeibl, IK-1.3.1
OCHOBHBIE THUTIBI TATYHKOB

23 IIpumenenne eMKocTHbIX puBoaoB B MCT I1K-1.3.1

24 OcaxeHne NOJUKPUCTAJUIMYECKOTO KPEMHUS [NK-1.V.1

25 MeTtox aHOTHOTO COETUHEHUS [IK-1.V.1

26 [Tmasmennoe xummveckoe tpasnerue (I1XT) IK-1.V.1

27 Cxema yCcTaHOBKH /7151 OCaXA€HUs TOHKUX miueHok u3 SI02 u | [1IK-1.3.1
S13N4(xumuyeckoe ocakJieHue 13 ra3oBoi (asbl IpU HUZKOM




JTABJICHUH)

28 Tunsl MUKPOCTPYKTYp, BXoad1ux B coctaB MOMC I1K-1.3.1
29 Caapka maBinennem CKIH [K-1Vv.1
30 TexHonorus 00beMHOI MUKPOOOPaOOTKH IK-1.V.1
Bormpocsr (3amaun) nis 3auera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne i/t [Tepedyens BonpocoB (3amav) myist 3adeta / nudd. 3auera HHIIKATOPA

Y4eOHBIM IJIJAaHOM HE IPESYCMOTPEHO

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBIIOJTHCHUS KYPCOBOM paOOTHI

[lepeyenp TeMm [uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

No 1/ [TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBITIOIHEHHS
B KypcOBOl pabOThI
Y4eOHbIM JIAHOM HE IPEAYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUHOM aTTecTallMd B BHJIE TECTHUPOBAHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — [IpumepHBbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne n/nn [TpuMepHBIii epedeHb BOPOCOB JIsl TECTOB Koz
MHAMKATOpa
1 Ocob6enHoctu KoHCTpyKiuun MOMC. I1K-1.3.1
2 Martepuaisl, npuMeHsieMble B KOHCTpyKunu MOMC. I1K-1.3.1
3 Oo6wemuas TexHosorus cunteza MOMC. I1K-1.3.1
4 IToBepxHOocTHas TexHOnorus cuareza MOMC. I1K-1.3.1
5 OcHOBHBIE TEXHOJIOTUYECKHUE Olepalvy, npuMeHsemMble B npousBoactee | [1K-1.3.1
MOMC.
6 OcHOBHBIE TEPMUYECKHE ONEPALIUU, IPUMEHSIEMBIE B IPOU3BOJICTBE [K-1.3.1
MOMC.
7 Bunel nutorpadun, npumensemMsle B npousBoactse MOMC. [1K-1.3.1
8 OcCHOBHBIE BUIbI PE3UCTOPOB, IPUMEHsAEMBIE B ITpou3BoacTse MOMC. I1K-1.3.1
9 Bunsl poronutorpadum. I1K-1.3.1
10 DneKTpoHHas JIuTorpadus. IK-1.Y.1
11 WonHas nurtorpagus. IK-1.¥.1
12 Pentrenosckas nutorpadus. [NK-1.V.1
13 HmmepcronHas TuTorpagusi. IK-1.V.1
14 Jlazepnas nmutorpadus. [NK-1.V.1
15 OcHOBHBIE TEXHOJIOTUYECKHUE onepannuu GhopmooOpa3zoBaHus, [IK-1.V.1
npUMeHsieMble B 00beMHOM CTexHonoruu MOMC.
16 OcHOBHBIE TEXHOJIOTHYECKHE onepari (opMooOpa3oBaHus, IK-10.VY.1
IIPUMEHSIEMbIE B TOBEPXHOCTHOM TexHOonoruu MOMC.
17 Crneuunguyeckue cOOpOUHbIE ONEpaLUU, TPUMEHSIEMbIE B TEXHOJIOTUU [K-1.V.1

MOMC.




[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AUCHUIUIMHE OOYYAIOUIMXCS 3a04YHOM (hOpMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
WH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluu 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue yKazaHus I OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajna — JIOTMYECKH CTPOHHOE, CUCTEMHOE,
rIyOOKoe W SCHOE U3N0KeHHEe yueOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HH(OPMAIMIO 1O TEME, a B OCBOCHUU
dbyHIaMeHTalIbHBIX Mpo0JeM AUCHMIUIMHBI, METOJOB HAY4YHOTO IIO3HAHHWS, HOBEHIINX
JOCTH)KCHUN HaydHOUM MbICIH. B ydeOHOM mpoliecce JIEKIUs BBITOJHIET METOJA0JI0TUYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOpMaMOoHHYI0 (GyHKIUU. JIeKus pacKkpbpiBaeT MOHATHHHBIN anmapat
KOHKpETHOH o0jacTu 3HaHUdA, €€ NpoOJeMbl, JAeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
MOKAa3bIBAE€T B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TOJIyYEeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OINPEIEIISIETCS 1IEJIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOSBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENIbHOM paOoTHI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKM U TEXHHUKA H O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  pa3lIMYHBIX
bopMynupoBKax);

— TOTy4YeHHe TOYHOTO OHMMaHUs BCEX HEOOXOIMMBIX TEPMHUHOB U TIOHSATHH.

JlekMOHHBI MaTepual MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CclaioB H
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
OCOOCHHOCTSIX IPUMEHEHHSI OT/ACTBHBIX TEMATHK IO TUCIUTUIHHE.

CrpyKTypa NpeaoCcTaBIeHUs JIEKIMOHHOTO MaTepraa:

- TEMAaTHYECKHE JIEKIIMU 10 pa3ziesiaM Kypca;

- IEMOHCTpaIus CJIai/I0B;
- KOHTPOJIbHBIE BOIIPOCHI K pa3zenaM Kypca.

JIek1MOHHBIE MaTepHallbl UMEIOTCS B U3JIJaHHOM BHJIE, B BHJE JJCKTPOHHBIX PECYpCOB
oubmnorexu ['YAIL

11.2. Meroauueckue YykazaHus A OOYyYaloIUXCsS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor




B xozxe BemmosiHeHHs 71a00paTOpPHBIX PA0OT OOydaAIOUIMKCA JOJDKEH YIIIyOUTh U
3aKpEeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(PHUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIECIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUIUINHBI;

— 3aKpeIUIeHHE, Pa3BUTHE U JETATW3alUsl TEOPETHMUYECKHX 3HAHHM, MOJTY4YEHHBIX Ha
JCKITHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 N3y4aeMOH IUCIUIIMHE;

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3amanue u TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT
JlaGopatopHble pabOThI BBHIMOIHIIOTCS B Ja00paropuu Ha J1aOOPAaTOPHBIX YCTAHOBKAaX C

3aIIOJIHCHHUEM IIPOTOKOJIa HSMCPCHI/Iﬁ.

Crpykrypa u ¢dopma oTdera o JadbopaTopHoil pabore

Otuer 1o mabOpaTOpPHOI pabOTe BKIHOYAET 00s3aTENbHBIC ITYHKTHI, IPEACTABICHHBIC B
METOJIUYCCKIX YKa3aHUSX.

TpeboBanus K 0OpMIICHHIO OTYETA O JaOOpaTOPHOM padboTe

TpeboBanwust K 0(OPMIICHUIO OTYETA MPEICTABICHBI B METOINYCCKUX YKa3aHUSX

Metoanueckue ykazaHHs U3JIaHbl B BHJIE SJIEKTPOHHBIX pecypcoB oubnmorexku 'Y AT

11.3. Meroauueckue yKazaHus UIsi 0OYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJaroUIUiCs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

st oOyvaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHON paboThI, Yy oOydaromerocss GopMHUpyeTCs
nesnecooOpa3Hoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBAaTh YMEHUs
¥ HaBBIKA B YCBOGHHWW W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, MOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMNpaBJSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJarONTUX CSSBIISFOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHWS IO BBHITIOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme 0OyueHus).

11.4. Metoauueckre yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCYIIECTBISEMOIO B TEYEHHUE CEMECTpa C IIeNbI0 OLEHHBAHUS XO0/1a OCBOCHHMS
JTUCIUTUIAHBI.



IIpn mnpoBeneHMM TEKYLIErO KOHTPOJS YCIIEBAEMOCTH HCIOJIB3YIOTCS KOHTPOJIBHBIE
TECTOBBIC BOIIPOCHI, IIPEACTABICHHBIE B METOAMUYECKUX YKA3aHUAX I10 IMPOXOXKIECHUIO TEKYIIErO
KOHTPOJI YCIIEBAEMOCTH. Pe3ysbTaTsl TEKyIEro KOHTPOJISA OLEHUBAIOTCS U YUUTBIBAKOTCS IPU
IIPOBEJCHUH NIPOMEKYTOYHOM aTTECTALlUU.

11.5. Metoauueckue yka3zaHus Al O0y4arouuxcs MO MPOXOKICHHUIO MPOMEKYTOUHOMN
aTTECTALUU.

[Ipomexyrounas  artectauus  oOydarlolIuxcst — MpeaycMaTpuBaeT  OLIEHHWBAaHUE
IPOMEXYTOUYHBIX U OKOHYATEIBHBIX PE3YJIbTATOB O0YUYCHHS MO JUCLUUIUIMHE BKIIOYACT B CEOs
Ok3aMeH. OK3aMeH IMPOBOJUTCS B NEPUOJ HK3aMEHALMOHHOM CECCMM M 3aBepIIaeTcs
aTTECTallMOHHOU OLIEHKOM «OTIINYHOY, «XOpOLLIOY, «YZAOBJIIETBOPUTEIBHOY,
«HEYJIOBJIETBOPUTEILHO.

Jluct BHECEHUSI MI3MEHEHUH B pabouyro MPOrpaMmy JAUCIUTUINHBI

Jlata BHECeHUs
N Jata u Ne
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MIPOTOKOJIA

JOTIOJTHEHUI. CoaepxaHue U3MEHEHU U JOMOIHEHUI 3aB.
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