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Annoranus

Hucuunnmua «KoHcTpyupoBanue u  TexHosioruss ycrporcte MCT» Bxomutr B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HampaBjeHuto moarotoBku/ crnenuasbHocTH 11.03.03  «KoHCTpyHpoBaHWE M TEXHOJOTHUS
AJIEKTPOHHBIX CPEJICTB » HampaBieHHOCTH «lIpoekTupoBaHME U TEXHOJOTUS 3JIEKTPOHHO-
BBIYMCIIUTEILHBIX CPEACTBY. Jucuumirnaa peanusyercs kadenpoit «No23».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH 1M W BBIOUpATh
ONTUMAJIbHBIE CIIOCOOBI MX PEUICHUS, UCXOMs U3 JEHCTBYIOIIUX MPABOBBIX HOPM, MMEIOIIUXCS
pPECYpCOB U OTPAaHUUYECHUI»

I1IK-1 «CnocobeH cTpouTs mpocteiime (u3ndeckne 1 MaTeMaTHIeCKUEe MOJEIU CXEM,
KOHCTPYKUMHA M  TEXHOJIOTMYECKUX IPOLIECCOB  AJIEKTPOHHBIX  CPEACTB  Pa3IMYHOIO
(YHKIMOHATIBHOTO HA3HAUCHUS, a TaK)Ke MCIIOIb30BaTh CTAaHAAPTHHIC MPOTPAMMHBIE CPENICTBA
UX KOMIIBIOTEPHOTIO MOJAEIUPOBAHUS»

[IK-10 «I'0TOB BBINOJHATH MPOEKTUPOBAHUE YCTPOMCTB MHUKPOIIEKTPOHUKU U
pa3pabaThIBaTh TEXHOJOTHUIO UX U3TOTOBICHUS

IIK-11 «CnocoGen pa3pabaTeiBaTh W aHAIM3HPOBATH TEXHUYECKHE 33JaHUS HA Y3JIbI U
cOOpOYHBIC €IUHULIBI U3JIETHI PaKeTHO-KOCMUYECKOW TEXHUKH, U3TOTABIMBAEMBIX C TIOMOIIIBIO
TEXHOJIOTUY aBTOMATU3UPOBAHHOT'O 3JIEKTPOMOHTAXKa»

ConeprxaHue AUCHUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C MPOEKTUPOBAHUEM
U IPOU3BOJCTBOM MHUKpOdJeKTpoMexaHnueckux cucteM (MOMC) M uUX KOMIIOHEHTOB —
MUKPO3JIEKTPOMEXAHUUECKUX JaTYMKOB U UCIIOJIHUTEIIbHBIX YCTPONCTB.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOPMBI OpraHU3alUN
yueOHOro mpoiiecca: JIeKIUH, J1a0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITeNIbHAS
pabota oOyuaroiierocs, KypcoBoe nNpOeKTHPOBAHUE.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3a4eTHbIX eAuHuIbl, 144
yaca.

SI3pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUHN »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[lenbto mpenogaBaHus AUCUUIUIMHBL «KOHCTpynpoBaHue u TexHosorus ycrpoicts MCT»
ABIISIETCS dbopmupoBanue yri1yOJeHHOI MIOATOTOBKHU CTYJICHTOB HallpaBJICHUs
«KoHcTpynpoBaHHE M TEXHOJOTHUS IEKTPOHHBIX CpeAcTB». OCHOBHBIMHU 33Ja4aMU HU3yUYECHUS
JUCLUUILJIMHBL SIBJISIETCS TOJYYEHUE CTYACHTAMH TEOPETUYECKUX 3HAHUM U MPaKTUYECKHX
HaBBIKOB 110 0a30BBIM TEXHOJIOTUSIM M TUIOBBIM KOHCTPYKIMSM MHKPOCHCTEMHOW TEXHUKHU
(MCT), HanomarepuragaM U HAaHOTEXHOJIOTHSIM.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 00Opa3oBaHus (Jajiee —
OII BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0OyUEHHs MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbTratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydYaroUuiics AOKEH 00JjanaTh CieIyOLIUMU
KOMIETEHIMSIMU WM UX YacTAMU. KoMneTeHIMy U UHAMKATOPbI UX JTOCTHXKEHUS IPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMIA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynmna) | Kox u naumenoBanue | Koa u HauMeHOBaHHE MHAMKATOPA JTOCTHXKCHUS
KOMIIETCHIIUHU KOMIETECHIINU KOMIIETEHLINN

VK-2 Crnocoben
OIPEIETISITh KPyT
3a7a4 B paMKax
[IOCTABJIEHHOM 1IN U

BBIOMPATH VYK-2.¥.1 ymers npoBOAUTH aHATIN3
VYHuBepcanbHble ONTUMAaJbHBIE MOCTaBJICHHOM 11eH U (POPMYIUPOBATH 3a/1a4H,
KOMIIETEHIIUU CIOCOOBI UX PEIlIEHUs, | KOTOPble HEOOXOAUMO PELIUTh /TS €€

UCXO0d U3 JOCTHXKEHUS

JIEHCTBYIOIUX

IIPaBOBBIX HOPM,
HUMEIOLIUXCSA PECYPCOB
U OTpaHUYECHUN

ITK-1 Cnocoben
CTPOUTH MPOCTENUIINE
¢duznueckue u
MaTeMaTHUYECKHE
MOJIETIN CXEM,
KOHCTPYKLUHU U
TEXHOJIOTUYECKHUX
IIPOLIECCOB
[Tpodeccuonanbubie | anekTpoHHBIX cpeact | [IK-1.Y.1 ymeer ctpouts pusnueckue u
KOMIIETEHIIUH pa3IM4HOTO MaTeMaTHYeCKUe MOJEIH y3JI0B, OJI0KOB
(GyHKIIMOHATILHOTO
Ha3HA4YCHUs], a TAKKE
HCIIOJIb30BaTh
CTaH/IapTHbBIE
MIpOrpaMMHbIe
CpEeJICTBA UX
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

IIK-10 I'oToB [1K-10.3.1 3HaeT ocHOBHBIE TPeOOBaHUS K
BBITOJIHATh BCIIOMOTATENIbHBIM yCTpOHCcTBaM (010KaM
IIPOEKTUPOBAHHE MUTaHUs, UHIMKATOpaM, KOHTPOJIbHBIM

[TpodeccronanbHbIe
KOMIICTCHIIN N




YCTPOMCTB
MHUKPO3JIEKTPOHUKHU U
pa3pabaTbIBaTh
TCXHOJIOTHUIO UX
U3TOTOBJICHUS

YCTPOMCTBAM), MEXaHUYECKUE U KIIMMAaTUYECKUE
TpeOOBaHUs, SKCIUTyaTalluOHHbIE TPeOOBaHUA,
TpeOOBaHMUI K CEPUITHO CIIOCOOHOCTH,
HA/IKHOCTH U APYTHM MOKa3aTeIIM
[TIK-10.VY.1 ymeeT popMyaupoBarth Helu U
3aJjaui MPOEKTUPOBAHUS SIEKTPOHHOTO U
MUKPO3JIEKTPOHHOTO YCTPOICTBA U CUCTEMBI,
pa3pabarbIBaTh TEXHUYECKOE 3a/laHIE HA
IPOEKTHPOBAHUE

[1K-10.B.1 B1aneet HaBbIKaMu BbIOOpa
ONTUMAJIBHBIX MPOEKTHBIX PEHICHUI Ha BCEX
JTanax OT TEXHUYECKOTo 3a/1aHus J10
IIPOU3BOJICTBA MUKPOAJIEKTPOHHBIX U3JIEIHM

ITIK-11 Cnocoben
pa3pabaThIBaTh U
aHATM3UPOBATh
TEXHUYECKUE 3aJIaHuUs
Ha y3JI6I B COOPOYHBIE
€IMHULIBI U3IeTTUI
PaKETHO-KOCMHUYECKOU
TEXHHKH,
M3TOTaBINBAEMBIX C
MTOMOIIBIO
TEXHOJIOTUHT
ABTOMATHU3UPOBAHHOTO
HIIEKTPOMOHTAXKA

[TpodeccuonanbHble
KOMITETCHIIH

[TIK-11.VY.1 ymeer pa3pabaTeiBaTh TEXHUUYECKHE
3aJlaHus Ha Y376l U COOPOYHBIC €TMHUIIBI
U3JIENUNA PAKETHO-KOCMUYECKON TEXHUKH

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuunimHa MoxXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS

IMpU U3YUCHUH CIICAYIOINX JUCHUIIIINH:

((MaTepI/IaHBI 1 KOMITIOHCHTHI 2JICKTPOHHBIX CPCACTB»,
«DPU3NKO-XHUMHUYECKIE OCHOBEI TEXHOJIOT UK OJICKTPOHHBIX CPCIACTBY»,
«PU3nYeCKre OCHOBBI MHKPOIJICKTPOHUKU Y,

«TexHonorus npoussoacTaa IC».

3HaHI/ISI, IMMOJIYYCHHBIC IIpU H3YUCHUHU MaTCpuajia JaHHOM JUCHUIIIIMHBI, MUMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJIB30BAaTbCA IMPU M3YUCHUHN APYTUX JUCHHUILIIUNH!:
«TexHnomorun MHKpOCHCTCMHOﬁ TCXHUKHN.

3. O0beM U TpYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJAOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B

Tabnuie 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
H3 nHux uacoe npakmuueckoi no020moexku 12 12
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIC:




nexuuu (JI), (gac) 34 34

npaktudyeckue/cemunapckue 3aastus  (113),

(gac)

naboparopusie padbots (JIP), (dac) 17 17

KypcoBoii poekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) o4 54
CamocmosamenvHas paboma, Bcero (dac) 39 39
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI 9K3aMeH

4. ConpepxaHue JUCITUTUTNHBI
4.1. Pacnpeznenenue TPyI0€MKOCTH TUCHUILIMHEI 110 pa3ieiiaM 1 BUAaM 3aHATUMN.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJAOEMKOCTh IIPUBEICHBI B TaOIUIIE 3.

Tabnuna 3 — Paznesnbl, TeMbl TUCIMILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCIUITIIMHBL Jlexwm | 113 (C3)) - JIP Kl CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 6

Paznen 1. Knaccudukanust ¥ IpUHIUIBI TOCTPOCHUS 4 2 3

CPEICTB MUKPOCUCTEMHON TEXHHUKH

Paznen 2. Marepuaibl, mpuMeHsSIeMbIe s 3 2 3

npousBoacTea MOMC

Paszen 3. OcobeHHoCcTH ipoekTupoBanust MOMC 3 2 3

Pasnen 4. Texnonoruueckuii cuares MOMC 3 1 3

Paznmen 5. TumoBkie U epCcrIeKTUBHBIEKOHCTPYKIIHN 3 1 3

MOBMC

Pasnen 6. TumoBble TEXHOJOTHUECKHE ONIEPALIMH B 3 2 3

npousBoactse MOMC

Paznen 7. KoncTpyrpoBaHue U pacyeT 3JIEMEHTOB 3 1 3

MBMC, OCHOBaHHBIX Ha PA3JIMYHBIX TEXHOJIOTUSIX

Paznen 8. [TepcriekTHBHEBIE TEXHOIOTHH MTPOU3BOICTBA 5 1 3

MOMC

Paznen 9. Hanorexnonorus. HaHocTpyKTyphl 1 2 1 3

HaHOMAaTEPHAIIbI

Paznen 10. CamocOopka 1 KaTajiu3 HAHOCTPYKTYP 2 1 3

Paznen 11. MexaHu4ecKue U DJIEKTPUIECKUECBOMCTBA 2 1 3

HaHOMAaTEPHAIOB

Paznen 12. HanoanekTpoMexaHUYECKHUE CHCTEMBI 2 1 3

Paznen 13. MeTozp! ncciie10BaHNsI HAHOCTPYKTYD 2 1 3

Hroro B cemecTpe: 34 17 39
Hroro 34 0 17 0 39

IIpakTnueckass MOATOTOBKA 3aKJIOYAETCSl B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOy4JalolMMHUCS  OMNpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayuleu
npodeCcCHOHATIBHOMN J1eSTeTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pas3/iesIoB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Ta6muma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO IIUKJIa




Howmep pasnena HasBaHue u conepxanue pa3fenoB U TeM JEKIIMOHHBIX 3aHATHN

1 Kaaccndukanmus u npuHIMNBI TOCTPOEHUSA
CPeACTBMHMKPOCUCTEMHOM TexXHUKH. VcTopus
pa3BUTHSA
MUKPOCHCTEMHOM TEXHUKH.
MuKpOo371EKTPOMEXAHUUECKUECUCTEMBI — COBPEMEHHBIN
3Tan TEXHUYECKOH IBOIIOLUU
TBEPJOTEIbHON MUKpOIIeKTpoHuKHU. Kiaccuduxanus
MOMC.I1nanapHbie 1 00bEMHbBIE MUKPOKOHCTPYKIIUU U
OCHOBHBI€ IIPUHLIUIBI X IOCTPOEHUS U U3TOTOBJICHUS.
[TepcriekTUBHBIE

HaIlpaBJICHUS Pa3BUTUS CPEICTB MUKPOCUCTEMOTEXHUKH

2 MarepuaJbl, npUMeHsieMble 1JIs1 IPOU3BOACTBA
yerpoiictBMIMC. XapakTepuCcTHKa OCHOBHBIX MaTEPUAJIOB,
MPUMEHSEMBIX ISl U3roTOBJIeHUs u3nenuii MOMC.

Konctpykumonnsie marepuanst uzaenuii MOMC: kpeMHuit,
METaJlJIbl, KEPaMHKa, CTEKJIa, IIOJTHUMEPHI.

3 Oco0enHocTH npoekTHpoBaHu ycrpoiicte MOMC.
OcHoOBHBIE 3JIeMEHTHI KOHCTpYKIuit MOMC.
[TpoexkTrpoBaHHEKOHCONIENH, MEMOpPAH, MOCTOB — 3JIEMEHTOB
MOMC.

B3anMocBs3p Mex 1y MIaHapHBIMH MPUHIATIAMH
npoektupoBanuss MOMC u nmiaHapHOU TEXHOJIOTHUEN UX

U3TOTOBJICHHUS.

4 Texnonornuecknii cunrtes ycrpoiictB MOMC. Mcxonnbie
ycnoBus cuHTe3a. O0beMHbIe TexHONoruu. [loBepXHOCTHBIE

Texuonoruu. LIGA — texHoorus.

5 Tunosblie U NePCHEKTUBHbIE KOHCTPYKIMHU YCTPOMCTB
MODMC. /latunky gaBieHus. J[aTd4uKy JIMHEHHBIX YCKOPEHUH.
JlaTunku aGCOMIOTHBIX YIJIOBBIX cKopocTell. [laTunku
XUMHYECKOro coctaBa. Mukpoxpomarorpadsl. buocencops! u

DKCIIPECC-aHAIN3ATOPBI.

6 Tunosbie TEXHOJIOTNYECKHE ONEPALMU B
npousBoacTee ycrpoiictB MOMC. Onepanuu o4nCTKU
MMOBEPXHOCTHU MOIOKEK. OcaxaeHNE MaCCUBUPYIOITUX
nmanekTpuaeckuxiuieHok (Si02, Si3 N4). Ocaxaenue
METaJUTMYECKUX U

(beppoMarHuTHBIX IIEHOK. JIuTorpaduueckue onepammu.
«KuakoctHoe» u «cyxoe» Tpasinerue. Coopka MOMC.

7 KoncTpyupoBanue u pacyer 3J1eMEeHTOB YCTPOMCTB
MOMC,0cHOBaHHBIX HA Pa3IMYHBIX TEXHOJIOTHSAX.
KoHcTpyknnn, oCHOBaHHBIE HA KDEMHHEBON TEXHOJIOTHU.
KoHncTpyrnpoBanue uMeTo bl pacueTa KpeMHUEBBIX
IIOJIBUKHBIX

MHUKPOMEXaHUYECKMX CUCTEM U MUKPOTMPOCKOIIOB Ha
MOBEPXHOCTHBIX aKycTuueckux BojHax (ITAB).




KoHncTpynpoBanue 1 MeTo1 pacueTa peMHHEBBIX
aKceJIepoMeTpOB. AHANU3 U OJIXOJ] K KOHCTPYUPOBAHUIO U
pacuetry MOMC Ha 0CHOBE TEH30PE3UCTUBHBIX
MOJTYTIPOBOTHUKOBBIX CTPYKTYp. KoHCTpyHpoBanue u
pacueTMOMC, 0CHOBaHHBIX Ha MbE303JIEKTPUUECKUX
npuHImnax. KoHcrpyupoBaHnue u pacyer
MBE30JICKTPUIECKIX MEMOpaH, peTHaA3HAYCHHBIX IS
paboThl Ha 00BEMHBIX aKycTHueckux BosiHax (OAB).
KouncTtpynpoBanue u pacueT pe3oHaTOpOB U

nuHUM 3anepxku Ha [TAB.

8 IlepcneKTHBHBIE TEXHOJOTHH MPON3BOICTBA
yerpoiictBMIMC. Texuonorus S| MOX. Texnonorust
Hex SIL.
Texuonorus SCREAM. Texunonoruss EFAB. Texnonorus
ELTRAN
9 HanortexnoJiorusi. HaHOCTPYKTYpBI

HaHoOMaTepHuaJybl. HaHOTEXHOJIOTUS KaK OCHOBHOE
HAIPaBJICHUE PAa3BUTHSI BBICOKUX TEXHOJIOrUil. OCHOBHBIE
HaIPaBJICHUS HAYYHBIX

UCCIICIOBAaHUM M IPAKTUYECKHE TPUMEHEHHS] HAHOTEXHOJIOTHH.
Hanoknactepbl METJIJIOB U MOTYIPOBOJHHUKOB. I"a30BbIe
MOJIEKYJISIPHBIE KJIACTEPBI. YTIIEPOJHbIE HAHOCTPYKTYPbI
nHaHOTPYOKH. OOBEeMHBIE HAHOCTPYKTYPHPOBAHHBIC

Marepuansl. PazynopsiodeHHble CTPYKTYpbl U HAHOKPUCTAJLIBI.
Kpucrannsl u3 METAIIIMYECKUX HAHOYACTHII.

10 CamocOopka 1 KaTaJu3 HAaHOCTPYKTYP. [Tponeccsl
camocOopkH. [1oaynpoBOTHUKOBBIE OCPOBKOBBIE CTPYKTYPBI
umoHnocinon. Karanuz manoctpykryp. [lopucteie matepuansl,

KOJUIOHIBI.
11 MexaHnn4ecKkue 1 3JIeKTPHYeCKHe CBOMCTBA
HAHOMATEePHAJIOB
12 HanossexTpomexanuyeckue cucreMbl. Hanomammse! u

HaHONPUOOPBI. MeTo/1bl CHHTE3a HAHOYCTPONCTB.

13 Metoabl ucciae10BaHusi HAHOCTPYKTYP. MccnenoBanus ¢
IIPUMEHEHUEM aTOMHOT'O CHJIOBOTO MUKPOCKOIIA.

Bo3moxxkaocTH CKaHUPYIOIIETO TYHHCIIBHOTO MUKPOCKOIIa U
HaIpPAaBJICHUS UCCIICTOBAHU .

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyaoeMKOCTb, |MPAaKTHYECKOM |paznena
n/n 3aHATUN 3aHATUN (gac) IIOATOTOBKH, |AUCIUI

(gac) JIHBI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO




Bcero

4.4, JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBECHBI B TaOIUIIE 6.

Ta6ymmia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

N3 Hux No
No HauMeHOBaHHe 1a6opaTopHBIX paGoT TpynoeMKocTb, | IpakKTUYECKOM | pa3jena
/1 (uac) MOJATOTOBKH, | JUCIIHII
(dac) JIMHEI
Cemectp 6
1 | Uccnenoanue pe3onatopa Ha [IAB 3,5
2 | UccnenoBanue natumka nasieHus Ha [IAB 3,5,7
3 | UccnenoBanme nartunka yckopenust Ha [IAB 3,5,7
4 | UccnenoBanue akcelrepomMeTpa 0aaouHoi 3,5,7
KOHCTPYKIIUU
5 | UccnenoBanne XUMUYECKUX CEHCOPOB 3,5,7
6 | MccrnemoBaHue MpOILIECCOB «KUIKOCTHOTO» U 6
«CYXOTO»TPaBICHUS
Bceero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOW PabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00yJaroiXxcs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B TabnuLe /.

Tabmuna 7 — Bunbel camocTodTenbHONM paboThl U €€ TPYJOEMKOCTh

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboThI
qac qac
1 2 3
M3y4eHne TeOpeTUUECKOro MaTepuana 30 30
nucturuael (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Homamaee 3amganne (/13)
KonTponbusie pabotel 3a0uHnKOB (KP3)
IToaroroBka kK MpoOMEXKYTOUHOU 9 9
attectrauuu (ITA)
Bcero: 39 39

5. [lepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIPHON pabOThI 00YYAIOMIMXCS MO TUCIUIUTHHE (MOTYIIIO)




Y4eOHO-MEeTOINYEeCKHE MaTepuallbl JJIsl CaMOCTOSATENIbHOW paboThl 0Oy4YaromMXCsl YKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUIM

KosmiyecTBo 9K3eMILTSIPOB B
LTp/ bubnuorpadudeckas ccpuika OubmoTexe
URL aapec (KpoMe AIIEKTPOHHBIX

HK3EMILISIPOB)

629.7(JIUAII) | KoncrpyupoBaHue u 20
I122 TEXHOJIOI'MSI U3MEPUTEIILHO-
BBIUHCITUTEILHBIX
KOMIUIEKCOB JIETaTEeIbHBIX alllapaToB
[Tekcrt] : yaue6HOE mocobue / B. I1.
[Tamxkos, f. A. ITonosckas, O. M.
®unonos. - CII6. : U3a-so JIMAII, 1991. -
100 c.

621.396.6(075) | KoncTpynpoBaHue U TEXHOJOTHS 44
B67 W3TOTOBJICHUS PaINOIEKTPOHHON
anmapatypsl [Tekct] : yueOHuk /
H.

®. Bommepnep. - Kues : Bumia mik., 1970. -
363 c.

621.396 KouctpyupoBanue 32
128 paarodIeKTPOHHOWANIapaTyphl
:OcHOBHBIE MTPOOJIEMBI U
coBpemeHHoe cocrosinue [Tekcer] / B.

b.Ilectpsixos. - M. : CoB. panuno, 1969. -
208 c.

621.38 B90 BbynerueB A.JI. DnekrpoHHble Npubopsl. — | 4
M.: JIaiit, 2000. — 416 c.

681.2 (I'YAII) | Jlapun B.I1., lllenect J.K. 300

J125 KoHcTpynpoBanue u Npou3BOACTBO
TUIOBBIX IPUOOPOB U YCTPOHCTB:
VYue6.mocobue s By3os / CITOI'Y AIL
CIIo.

2005. — 300 k3.

7. TlepedyeHb HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(OPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu «THTepHET»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «MHTepHeT», HEOOXOIUMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH « HTepHeT»
URL anpec HaumenoBanue

http:/lib.aanet.ru/ Joctyn 8 9BC «Jlanby» ocymiecTsasercs no gorosopy N2 27, N228



http://lib.aanet.ru/

0127.01.2021

Hocryn B OBC «ZNANIUM» ocymiectBisiercs mo porosopy N2 071
0124.02.2021

Jlocryn B OBC «(FOPAUTY ocymectsisercs mo gorosopy N2 070 ot
24.02.2021

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpoliecca M0 AUCLUIIUHE.
[lepedeHp UCIONB3yEeMOT0 IPOrPaMMHOT0 obecniedeHus npejacrasieH B Tabuuie 10.

Ta6ymmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUTHHE, IPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ay1uTopus 13-07 (bM)

10. Onenounble cpeacTBa AJs MPOBEIEHHS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyyaromuxcst o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTAIIuN

By npoMexyTouHOM aTTecTanyu IlepeueHb OLICHOYHBIX CPENICTB
DK3amMeH CnHcok BONPOCOB K IK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3agaun;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyYaloUIMMHCS TIPUMEHSETCS 5-0ajuibHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6amnpHast ~ mIKama ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA




HCIIOJIB30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmuna 14 —Kpurepun ouleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €T0 U3J1araceT;

— ONMHUpPAsCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIMYHO) J
GATTCHO TECHO IMPHUBA3BIBAET YCBOCHHBIEC HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CITCIIMAIM3UPOBAHHBIX MIOHITHA.
— 00y4Jarouuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYUIECTBY H3JaraeT €ro, ONUPasCh HAa 3HAHUS OCHOBHOWU
JTUTEpaTypHI,
OO — HE JIOIYCKAET CYIIECTBEHHbBIX HETOUHOCTEN; )
— YBSI3BIBAET YCBOCHHBIE 3HAHUS C IPAKTUUYECKOM JESITEIbHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbI€ [TOJ0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.
— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONHUpasCh Ha 3HAHUS TOJHKO OCHOBHOM
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
GATTOHON — UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B pOpMyITUPOBaHUHU BBIBOJIOB M 0000IIECHU;
— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITUH.
— oOyyJaronuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTrepuana;
(HEYTIORIETRODHTEITHHO | JIOTYCKaeT  CYIIECTBEHHbIE  OIMUOKA U He.TO‘IHOCTI/I npu
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAMpPaBIICHUH,
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS,
— He (JOpMYJIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Taduie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/t [Tepedyens BonmpocoB (3a1av) 1S IK3aMeHa Koz
WHJMKaTOpa
1. Knaccudukanus meronoB usrotosienns MOMC YK-2.V.1
2. Tumbsl MeEXaHHYECKHX JaTYNKOB TIK-1.V.1
3. TepmoBakyyMHOE HalblUIeHHE [1K-10.3.1
4. MOoHTaXX KpEMHHEBBIX KOMIIOHEHTOB METOJIOM [IK-10.VY.1
CILJIABJICHUS ) IIK-10.B.1
5. Tlpomecce poronuTorpaduu B TEXHOIOTUH IK-11.V.1
aneKTpoHHOU annaparypsl 1 MCT
6. Marepuans! [uIst MUKPOOOPaOOTKH
7. ®opMupoBaHHE TOHKHX MJICHOK U3 OKCHJa KPEMHHUS
METOJIOM TEPMOOKHUCIICHHS




©

OcaxeHue AMOKCHUAa U HUTPUAA KPEMHUS

9. TepmokoMIpeccHOHHAs MUKPOCBapKa

10. TeruioBbIe AATYUKH (TEPMOMEXaHUYECKHE,
TEPMOPE3UCTUBHBIE, TEPMOIIAPHI)

11. Marepwuaiibl, UCIOJIb3yeMbI€ B MUKPOCHCTEMAX

12. TloBepxHOCTHasI MEKPOOOpaboTKa

13. BripamuBanue KpuCTaJIJIOB 10 METOAY YoXpasibCKOro

14. Mexanudeckue npeodpazoBaTenu (Ib€30PE3UCTUBHEIE,

15. mpe30orneKkTpudYecKre, EMKOCTHBIE U PE30HAHCHBIC)

16. OcHOBHBIE TaNbl TEXHOJIOTHIECKOTO TpoIecca

17. u3roToByIeHUS OTYTIPOBOJHUKOBBIX TOTIOKEK

18. MexaHu4eckue MPUBOJBI (AIEKTPOCTATUUECKUE U

19. nmpe3oreKTpUYCeCcKre)

20. [TorynpoBoiaukH B TexHOIoruun MCT

21. TIlpeoOpa3zoBaTenu (JaTYMKK) U3TydeHUH (OT
dboToaro0B

22. 10 TUPOMETPOB)

23. MeToIpI OCKICHUS TOHKHX TUICHOK U3 Si02

24. Knaccuduxarmst MeTo 0B uzrorosinexust MOMC
YCTPOMCTB

25. YriakoBka MOMC yCTpOICTB B METAITHIECKUE
Kopmyca

26. CpeacTBa U3MepeHUs TapaMeTPOB OKPYKAIOIICH
Cpelbl,

27. OCHOBHBIC THITBI IATYHKOB

28. [IpumeHneHne eMKOCTHBIX puBoaA0B B MCT

29. OcaxieHue MOJMKPUCTALNTHNIECKOTO KPEMHHS

30. MeTto aHOTHOT'O COETUHEHNS

31. Ilnmazmennoe xumudeckoe tpapierue (I1XT)

32. Cxema yCTaHOBKH JJIsl OCaXJICHUS TOHKUX IJICHOK U3
SI02

33. u S13N4(xuMHuuecKoe ocakJIeHUE U3 Ta30BOH (a3bl
MIPY HU3KOM JIaBJICHUH )

34. Tursl MUKPOCTPYKTYP, BXOAAMUX B coctaB MOMC

35. Ceapka naBneanem CKH

36. Texnonorus 00beMHOM MUKPOOOPaOOTKH

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

Kon

[Tepeuenn BompocoB (3a1a4) A1 3auera / In . 3a4€Ta
p p ( A )H a (I)q) HHJWKATOpa

Y4eOHbIM MJIaHOM HE IPEIYyCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUSI KYpCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO NPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Ne n/mt .
KypcOBO#l paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel s mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IIpeJICTaBJICHBI B Ta0wmIe 18.




Tabmuia 18 — [IpumepHsIii TepedeHs BOMPOCOB ISl TECTOB

No /it [IpumepHBIil nepedeHb BOMPOCOB AJIsI TECTOB Koz
MHAUKaTOpa
1 Ocob6ennoctu koHcTpykin MOMC. [K-10.3.1
2 Marepuainbl, npuMeHsieMble B KOHCTpYKiiuu MOMC. I1K-10.3.1
3 O6bemMHas TexHosorus cuateza MOMC. [1K-10.3.1
4 [ToBepxHocTHas TexHosorusa cuaTe3a MOMC. I1K-10.3.1
S) OCHOBHBIE TEXHOJOTUYECKUE ONIEPALIUU, [IPUMEHSIEMBIE B [IK-10.3.1
npousBoacTse MOMC.
6 OCHOBHBIE TEPMUUECKHE ONIEpALIIH, IPUMEHSIEMbIE B IPOU3BOJICTBE [1K-10.3.1
MOMC.
7 Buns! nmutorpadun, npumensieMble B mpousBoactse MOMC. [IK-10.3.1
8 OCHOBHBIE BUJIbI PE3UCTOPOB, MpUMeHsieMble B ipou3BoactBe MOMC. | T1K-10.3.1
9 Buapl poTonmurorpadum. I1K-10.3.1
10 DneKTpoHHAas IUTorpadus. I1K-10.B.1
11 Honnas nutorpadusi. IIK-10.B.1
12 PentrenoBckast mutorpadus. [1IK-10.B.1
13 Nmmepcuonnas autorpadusi. [IK-10.B.1
14 JlazepHas nurorpagus. [1IK-10.B.1
15 OcHoBHbIE TeXHOJOTHYECKHE onepanuu GopMooOpa3oBaHHUsl, [IK-10.V.1
IpUMeHsieMble B 00beMHOI cTexHosorun MOMC.
16 OCHOBHBIE TEXHOJIOTHYECKHE Onepannuu GopMooOpa3oBaHHs, [1K-10.Y.1
MIPUMEHsEMbIE B TOBEPXHOCTHOM TexHOoaoruu MOMC.
17 Cnenuduyeckue cOOpoUYHbIC onepamnuu, mpuMensiembie B Texnosiorun | [1K-10.B.1
MOMC.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYdYarolUXCsl 3a09HOH (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIME  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOLUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaly 00yJarommxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCITUTLIUHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MatepHana (eciu npedycmMompero Y4eOHblM NIAHOM NO OAHHOU OUCYUNITLL).

OCHOBHOE Ha3HayY€HUE JIEKIMOHHOTO MaTepHajla — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIuU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 10 TEME, a B OCBOCHUU
dyHaaMEeHTaNbHBIX TpOOJeM JUCHMIUIMHBI, METOJOB HAyYHOrO TIO3HAHMs, HOBEHMIINX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM o0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LEeNbHOE MNPEJCTaBICHHUE O IUCIHUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.




[TnanupyeMble pe3yabTaThl IPH OCBOSHUH 00YYAIOMKUMUCS JIGKIIMOHHOTO MaTepuana;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOosBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTENILHON PabOThI;

— TIOJy4YyeHHE 3HAHUH O COBPEMEHHOM YpPOBHE Da3BUTUS HAayKM U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIbI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BBIACIATH TJIABHBIE MBICIU U
IIOJIOKECHUSA, IPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B PAa3IMYHBIX
dbopmynHupoBKax);

— IOJIy4eHHE TOYHOI'O IOHUMaHUs BCEX HEOOXOAMMBIX TEPMUHOB U IOHATHH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIATbCA JEMOHCTpalUued CIaiJoB H
UCIOJIb30BAaHUEM DPA3JaTOYHOI0 MaTepuallia IpU IPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCHUIUIMHE.

CrpyKTypa npeaocTaBieHus JEKIHOHHOIO MaTepuaa:

11.2. Meroauueckue ykazaHusi sl OOyYaroIIUXCsS IO BBIIOJIHEHUIO J1a00PAaTOPHBIX
pabor

B xoxe BeIONHEHHS Ja0OpPaTOPHBIX paboT OOydYarOmMKCS [OJDKEH YIrIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Boeinonnenue n1abopaToOpHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pPEIIeHUE CIEAYIONUX OCHOBHBIX 33/1a4 00y4YaroLerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMsS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B PaMKax JaHHOW JUCIUTUINHBL

— 3aKpeIuvleHue, pa3BUTHE U JIeTalu3alisl TEOPETHMUYECKMX 3HAHWM, MOJIY4YEeHHBIX Ha
JEKIMX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3amanne 1 TpeOOBaHM K IIPOBEIEHUIO JIA00PATOPHBIX PadoT
JlaGoparopHble pabOThl BBHIMOJTHSIOTCS B JIaDOpaTOPUM  MaTEePUAIOBEACHHUS Ha
71a00PAaTOPHBIX YCTAHOBKAX C 3aIIOJTHEHUEM ITPOTOKOJIA U3MEPCHHUM.

CrpykTypa B hopMa 0TYETA O JJabopaTOPHOM padoTe

Otuer mo maboparopHoii paboTe BKIOUYAET 00s3aTeNbHBIC MYHKTHI, IPEICTABICHHEIC B
METOJIMICCKIX YKa3aHUSX.

TpeboBanus K 0hOpMIIEHHIO OTYETA O JaOOpaTOpHOH pabore

TpeboBanust K 0HOPMIICHUIO OTUYETA MPEICTABICHBI B METOINICCKUX YKA3AHUIX

MeToaudeckue yKa3aHus U3/IaHbI B BUJIE DJIEKTPOHHBIX pecypcoB oubmuoreku ['Y ATl

Ecnu memoouueckue ykazanus no npoxoxcoenuio 1abopamopHuix padbom umeromcs 6
U30aHHOM 8U0de, 8 8Ude INeKMPOHHBIX pecypcos oudnuomexu I'VAIL, cucmemvr LMS, xageopst u
m.o., Heobxooumo dams Ha HUx ccovliky unu npueecmu URL adpec.



11.3. Metoau4eckue yka3zaHus AJis1 0OyYaIOUIUXCS MO MPOXOXKISHUIO CaMOCTOSTEIIbHON
paboTHI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3a04Hoil ¢opMe 0OydeHHs, caMOCTOSITeNbHAas pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpornecce BbIMOIHEHHSI CaMOCTOSITENIbHON paboThl, Yy obOydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHUM, 00ecredynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOYYCHHS, IOMOTAeT TOJYyYUTh HABBIKA TIOBBIIIICHUS
pohecCuOHaNBbHOTO YPOBHSL.

MeToauyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIIbHYIO  paboTy
00y4JarOIIUXCASBISIOTCS:

— y4eOHO-METOJIMYECKHI MaTepuall Mo AUCIUILIUHE;

— METOJMYECKHE YKa3aHUS MO BBIMOIHEHUIO KOHTPOIBHBIX PadOT (g 00y4aroImuxcs
1o 3a04HOU (hopme oOyueHus).

11.4. Metoauueckre yKazaHus JUIsl OOYyYaroIIMXCS MO MPOXOXKACHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMAaTpPUBACT KOHTPOJb KadecTBAa 3HAHUMI
00y4aroIuxcsl, OCYLIECTBISEMOI0 B TEYEHUE CeMecTpa C LIEeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLUIUINHBI.

11.5. Meroauyeckue ykazaHus Ijisi OOYYArOUIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[Ipomexyrounass  arrectamus  OOYYaIOIMIUXCS — MPEAYyCMaTpUBAEeT  OICHWBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB OO0Y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
ce0s:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalIIUMCA B Ipolecce
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
NPUMEHSTh WX JUIS PEHICHHUS MPAKTUYSCKUX 3a7ad. DK3aMeH, KaK TPaBHIO, MPOBOJUTCS B
nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAeTCsl AaTTECTAIlHOHHON OIICHKOW «OTIMYHOY,
«XOPOIIOY, KYTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3a4eT — 3TO (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYaIOIIUMCS B XO/€ U3yUCHHS
yueOHOM TUCHUTUTMHBI B LIEJIOM UM MPOMEXYTOUYHas (IO OKOHYaHUU CEMEeCTpa) OIIeHKa 3HaHUMN
00ydJaronmMcs 1o OTIEIbHBIM pa3jienaM JUCIUTUIMHBI C aTTECTAIMOHHOW OIICHKOM «3a4TeHO»
WU «HE 3a4TCHOY.

— aud@epeHuupoBaHHbIl 3auyeT — 3T0 ¢GopMa OLEHKHM 3HAHWM, MOJyYEeHHBIX
00yJarOIUMCS TIPH U3YYCHHH JUCIMILTAHBI, TIPU BHIMIOJTHECHHH KYPCOBBIX MTPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HUCCIIEIOBATENHCKUX PAOOT M MPOXOKICHHUH MPAKTUK C aTTECTAIMOHHON OLIEHKON
COTIUIHOY, «XOPOIIIOY, KYAOBICTBOPUTEIHHOY, «HEYTOBICTBOPUTEIHLHO.

Obs3amenvHo 015 3anoIHeHUs: npenoodasamesiem: YKazvleaomes mpeboeaHus u Memoovl
NPOBeOeHUs NPOMENHCYMOUHOU AMmMeCcmayuu.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapol

Ionmuce
3aB.

kadempoit




