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AHHOTaUA

HuctumumHa «CXeMOTEeXHUKA AaHaJOTOBBIX DSJIEKTPOHHBIX YCTPOHCTB» BXOAHWT B
o0pa3oBaTeNbHYI0 MPOrpaMMy BbICIIEr0 0Opa3oBaHUs — Mporpammy OakajgaBpuaTa IO
HanpaBieHuio noArotoBku/ cnemuanbHoctr 11.03.01 «PamuorexHuka» HampaBIeHHOCTH
«PagnorexHuyeckue cpencTBa Iepegadd, MnpueMa M oO0pabOTKM cHUrHajioB». JlucuumianHa
peanu3zyercs kadenpoit «Ne22y.

JlucuuiuinHa HaueseHa Ha JOpMHUPOBAHUE Y BBIITYCKHHUKA CIIETYFOIMX KOMITETEHIIHNA:

OIIK-2 «CriocobeH caMOCTOATENBHO MPOBOJIUTH IKCIEPUMEHTAIBHBIE MCCICI0BAHUS U
UCIOJIb30BaTh OCHOBHBIE IPUEMBbI 00Pa0OTKHU U MPEJICTABICHHS IT0JTyUYEHHbBIX JAHHBIX»

ConepxaHue NUCIUIUIMHBI OXBAaTBIBAET KPYr BONPOCOB, CBS3aHHBIX C IOBCEMECTHBIM
pacrpoCTpaHEHUEM HA3€MHBIX CITyTHUKOBBIX MOOMIIBHBIX CUCTEM CBSI3U U MHTEPHETA.

[IperonaBanye MUCHMIUIMHBI TPEAYCMAaTPUBACT ClEAyIOUMe (OpPMBI OpraHU3aluu
y4eOHOro mpoliecca: JIEKLUH, JabOpaTOpHbIE 3aHATHUS CaMOCTOATENbHas paboTa CTYJAEHTa,
KOHCYJIbTAI1H.

IIporpaMMoil TUCHMILIMHBI MPEIyCMOTPEHBI CIEAYIOIIME BHJbI KOHTPOJS: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OOwiast TpyAOEMKOCTh OCBOCHHUS JAUCLUUIUIMHBI COCTaBISAET 5 3aueTHbIX eauHul, 180
4acoB.

SI3pIK 00y4EHUS 110 TUCHUIIIMHE KPYCCKUN



1. TIlepedeHs mIaHUPYEMBIX PE3YIbTATOB OOYUEHHS O TUCIUTUINHE

1.1. Ilenpto mpenojgaBaHus JUCUUIUIMHBI «CHCTEMBI M CETH PAIHOCBSI3N» SIBISCTCS
dopMupoBaHne y CTYJCHTOB (DyHIAMEHTAJIBHBIX 3HAHUH IO OECHPOBOAHBIM TEXHOJOTHIM
nepeaayn uHGOpPMaIIHH.

1.2. JlucumruivHa BXOAUT B COCTAaB 00sI3aTENbHON YacTH 00pa30BaTENILHON MPOrpaMMEI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb IaHUPYEMBIX PE3YJIBTATOB OOYUEHHS 10 JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbprare m3yueHHs NUCHMIUIMHBI OOydaroImuiics JOJDKEH 00JanaTh CIielyIonMMU
KOMIIETEHIIMSIMU WM UX 4acTsAMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHANKATOPOB MX JOCTHKCHHS

Konn
Kareropus (rpymma) Kon u HaumeHoBaHue HHIUKATOPa
HanuMEHOBaHUE
KOMIIETEHIIUU JNOCTHXKEHUS KOMIIETEHIINU
KOMIIETEHIIUU

OIIK-2.3.1 3HaTh, OCHOBHEIE METOIBI U
Cpe/ICTBa MPOBENICHUS IKCIIEPUMEHTAITBHBIX
WCCJIETOBAHHM, CUCTEMBI CTAaHIAPTH3ALUHU U
cepTuduKauu

OIIK-2.VY.1 ymeTb GpopmMynupoBaTh B

OIIK-2 Coocoben o
paMKax IMOCTaBJICHHOH IeTTU TPOESKTa

CaMOCTOSITEIILHO
COBOKYITHOCTh B3aMMOCBSI3aHHBIX 337134,
MPOBOJUTH
00€eCIIeYnBaIOIINX €€ JOCTHKEHNE;
IKCIICPUMCHTAJIbHBIC
OILICHUBATh JOCTOMHCTBA U HEJIOCTATKU
O6menpodeccuoHanbHbIE | UCCICIOBAHUS U
BO3MOJHBIX BAPUAHTOB PCHICHUS 3aJa4M;
KOMITCTCHIIHH UCIIOJIb30BaTh

OIpeNeNATh O’KUAAEMbIE PE3YJIbTaTh
pelIeH s BBIICTICHHBIX 3a/1a4; BEIOUPATh
CHOCOOBI U CPe/ICTBA U3MEPEHUN U
MIPOBOJIUTH SKCIIEPUMEHTATIHHBIE
UCCIIEI0BaHMS

OIIK-2.B.1 Bnanets cnocobamu o0paboOTKH
U TIPE/ICTaBJIECHUS MOTYYEHHBIX JaHHBIX U
OILICHKH MOTPEUIHOCTH Pe3yIbTaTOB
U3MEPEHUI

OCHOBHBIC ITPUCMBbI
00paboTKu U
npeCTaBICHUS
MOJTYYCHHBIX JIAHHBIX

2. Mecro nucuumianssl B ctpyktype OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
IIPYU U3YUYEHHUH CIENYIOUINX AUCIUTIINH:

— «OJIEKTPOHHKAY,

3HaHUs, TOJMy4YEHHbIE NPU HU3YUYEHHWU MaTepuaia JaHHOW JHMCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCs IPU U3yUYEHUU IPYTUX JUCLUIUINH!

— «YcrpoiicTBa npueMa 1 00paboTKH CUTHATIOBY,

— «l{udpoBas cxeMOTEXHUKA»

3. O0beM U TPYJO0EMKOCTb JUCLIUIUIUHBI
Jlanuble 00 o0meM oObeMe TUCIUIUIMHBI, TPYJIOEMKOCTH OTIENIbHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUIIMHE (M paclpeielieHne 3TOH TPYA0EMKOCTH TI0 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIIITUHbI

Tpy10eMKOCTB IO ceMecTpaM
Ned Ne5

Bun yuebHoit paboTbl Bcero

1 2 3 4




Oowasn mpyooemKocmb OUCYUNIUHBL, 5/ 180 4/ 144 1/ 36
3E/ (uac)
U3 nux uacos npakmuyeckoii 0020MoeKu
AyoumopHhuvie 3anamus, BCETO 4ac. 68 51 17
B TOM YHCIJIE:
nexrun (JI), (gac) 34 34
npaktudyeckue/cemunapckue 3anarus (I13),
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoi npoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 76 57 19
Buo npomesicymounoit ammecmayuu’ 3auer,
mudd. 3ager, sk3amen (3auer, Jdudd. 3au, JK3., JK3.
OK3.*%*)

IIpumeuanue: * KaH M IaTCKHUil SK3aMeH
4. ConepxaHue JUCIUTUTMHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznensl, TEMBI TUCIUITIIHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (gac) (dac) (qac)
Cemectp 4

Paznen 1. DneKTpoHHBIE CUCTEMBI
Tema 1.1. IloHATHS aHAaTIOTOBOM PJIEKTPOHUKHU 10 10
Tema 1.2. TenekoMMyHUKaIIMOHHAS anmaparypa

Paznen 2. Yeunurenu
Tema 1.1 YcunurensHbie yCTpOHCTBA

Tema 2.2. OnepaliOHHbIE YCUIIUTEIU 24 17 47
Tema 2.3. O6paboTKa CUTHAIOB ONEPAIIMOHHBIMU
YCUITUTEIISIMU
HUroro B cemectpe: 34 17 57
Cemectp 5
BrinonHenue KypcoBoii paboTsl 17
Hroro B cemectpe: 17 19
Uroro 34 0 17 17 76

IIpakTrueckass IOATOTOBKA 3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBIIIOJHEHUH
o0ydJalolmuMuUCs  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;ymiei
npodeCcCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6muia 4 — ConepxaHue pa3aesioB U TeM JIEKIIMOHHOTO UK

Home i
p HasBanue u congepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI
pasjena
1 Tema 1.1. IloHATHS aHATIOTOBOM 3JIEKTPOHUKH.

OcHOBHEBIE TEPMHHBI U OTIPEACTICHU A aHaJIOrOBOM OJICKTPOHHUKHU.
HpeI/IMYH_IeCTBa 1 HEAOCTATKU IMPUMCHCHUA AHAJIOT OBOM CXCMOTCXHUKH, PECKOMCHOAINHU I10




BBIOOPY KOMITOHEHTOB JIJISl aHAJIOTOBBIX CXEM U M3MEPUTEIIBHBIX YCTPOUCTB.
HNucTpymeHTansHbIE CpeAcTBa I pa3padOTKH aHAIOTOBBIX CXEM

Tema 1.2. TenekoMMyHUKalIMOHHAS anmaparypa.

[Tpumeps! UCIIONB30BaHUS U TOCTPOCHUS aHAJIOTOBBIX Y3JIOB U YyCTPOMCTB B
TEJIeKOMMYHHUKAITMOHHBIX CHCTEM.

Tewma 2.1. YcunurensHble YCTPOHCTBA.

O6mue cBeneHus 00 YCHIUTEIBHBIX YCTPOWCTBAX, UX OCHOBHBIX MTapaMeTpax u
XapaKTepUCTUKaX, CTPYKTYPHBIE CXEMBbI, KIIACCU(DUKAIHMS yCUITUTELHBIX YCTPOHCTB.

Tewma 2.2. OniepaliioHHbIE YCHUITHTEH.

O6mue cBeneHus 00 OMEPAIMOHHBIX YCUIIUTENSX, UX OCHOBHBIX ITapaMeTpax u
XapaKTepUCTUKAX.

CxeMa 3aMelIeHns ONePallMOHHOTO YCUIIUTEIS, KOPPEKIHSI YACTOTHON XapaKTePUCTUKH
BHyTpeHHS CXEMOTEXHHUKA ONEPAMOHHBIX YCHIUTEIEH.

WMHBepTUpYIOIMI U HEHHBEPTUPYIOIUN ONIEPALlMOHHBIA yCUIUTENDL. Pa3HOBUIHOCTH
OTIEepaIIOHHBIX YCHIIUTENEH, IIyMBI B YCHJIUTENSX.

Tewma 2.3. O6paboTKa CHTHAJIOB OTIEPAIMOHHBIME YCHITUTEISIMHU.

N3meputenbHble yCUIUTENH, CyMMUPYIOIIUN YCUIUTENb-UHBEPTOP, HHTETPATOPHI, YCUIUTETh
3apsizia, MPEIU3NOHHBIE BBITIPSMHUTENH, QUIBTPHI HA ONEPAIMOHHBIX YCHUIIUTENSX, TEHEPaTOPHI
CUTHAJIOB Ha ONEPALMOHHBIX YCHINTEISX.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBE/CHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U MX TPYIOEMKOCTb

3 aux Ne
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYyJO0EMKOCTh, |MPAaKTHYECKOH |pasiena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCIIMII

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

Ilpumeyanue: npakmuueckue (cemunapckue) 3aumsAmusi MO2ym — HNpoOXooums 8

UHMEPAKmMueHoU ¢opme. peulenue CUMYAYUOHHLIX 3A0ay, 3AHAMUA NO MOOEIUPOBAHUIO
PeanbHbIX  YCI08Ull, 0eNoble USPbl, USPOBOe NPOEKMUPOBAHUe, UMUMAYUOHHbIE 3AHAMUS,
8ble30Hble 3aHAMUSL 8 Op2aHu3ayuu (npeonpusamus), 0enosas yueOHas uzspd, polesds uzpa,
NCUXONO2UYECKUL MPEeHUHE, KellC, MO32080U WMYPM, 2PYNNosble OUCKYCCUU U M.O.

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTb TPUBECHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

Ne HanmenoBanwue mabopaTopHbIX paboT Tpynoewxocre, Ne pasnena
n/m (dac) TV CITATIITMHEBI
Cemectp 5
1 | UccrnenoBaHue yCHIIMTEIHHOTO YCTPOMCTBA B 00JIACTH 3 2

CpPEIHUX YacTOT
2 HccnenoBanue 4aCTOTHBIX CBOMCTB YCHUIIUTEIBHOTO 4 2
YCTPOMCTBA
3 HccnenoBanue onepanmoHHOTO YCHINTENS 10 2
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOTHEHUE KYPCOBOU PabOTHI
Iens KypcoBoii pabOTHI:




[IpumepHBIe TeMBI 3a/1aHU Ha KypCOBYIO paboTy npuseneHsl B pasaene 10 PIT/I.

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbl caMmocTosiTenbHON paboTHI U €€ TPYI0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabauna 7 — Buabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

Bua camocrositensHOM paboThI Bizzo’ Cemectp 4, yac Cemectp 5, yac
1 2 3 4
M3ydyeHne TeopeTHIecKoro MaTepuanina 76
nucuurnHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonnaenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO
ycneBaemoctu (TKY)
Jowmamrnee 3ananue ([13)
KonTponbubie pabotel 3a04HiKOB (KP3)
IToaroroBka K mMpoOMeEXyTOYHOU
arrectanuu (I1A)
Bcero: 76 57 19

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUISL CAMOCTOSITENTEHON PabOThl 00YUaOIMIUXCS TT0 AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl IS CaMOCTOSTENBHON paboThl OOYYarOIIMXCS yKa3aHbI B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3AaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MevyaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Komuecto 9K3EMILULIPOB

Llngp/ bubnuorpaduueckas ccplika B Oubmorexe
URL agpec (KpoMe AMEKTPOHHBIX
9K3EMILIPOB)
004.3 B 68 | Bomosuu I'. 1. CxeMoTeXHHMKa aHAJIOTOBBLIX U aHAJIOI'O- 19

IUQPPOBBIX AIEKTPOHHBIX YCTPOHCTB: MoHorpadus / . U.
Bonosuu. - 2-e m3n. - M.: JIOJADKA-XXI, 2007. - 527 c.

621.3 1145 | ITaBnoB B. H. CxemoTexHUKa aHAIIOTOBBIX 3JIEKTPOHHBIX 20

YCTPOMCTB : yueOHoe nmocobue / B. H. I1aBnos. - M. : Akagemus,
2008. - 288 c. : puc. - (Boiciiee npodeccroHaIbHOE
obpazoBanue. Pagnorexnuka). - bubnuorp. : c. 284 (7 Hass.). -
ISBN 978-5-7695-2702-9

621.3 T45 | Turne, Y. [lomynpoBOoAHUKOBAs CXEMOTEXHUKA: CIIPABOYHOE 3
n3nanue / Y. Tutne; Ilep.: A. I'. Anekcenko. - M.: Mup, 1983. -
512c.

621.3 T45 | Turue, Y. [lomynpoBOoAHUKOBas CXEMOTEXHUKA: CIIPABOYHOE 24

pykoBojctBo / Y. Turne, K. lllenke; nep. ¢ Hem.: A. T
Anekcenko [u ap.]. - M.: Mup, 1982. - 512 c.

621.38 K Kpexpadt, [I. Ananorosas snekrpoHuka. CXeMbl, CHCTEMBI, 10
79 oOpabotka curnana / [1. Kpekpadt, C. Ixepmxiu; niep.: A. A.
Ky3smudena; pen.: A. A. Jlarmun. - M.: Texaocdepa, 2005.-360c.




7. TlepeyeHb AMEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
MH(OPMaLMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos UH(POPMAIMOHHO-
TEJIEeKOMMYHUKALIMOHHON ceTu «VHTepHeT», HEOOXOAMMBIX Jii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmua 9 — IlepedyeHb DICKTPOHHBIX 00pPA30BATEIBHBIX PECYpPCOB HH(DOPMALMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTu «HTEepHET»
URL aapec HaumeHnoBanue
https://biblio-online.ru/ O6pasoBarenbHas miaThopma
https://biblio-online.ru/ OnekrpoHHas OuOIHOTEKA
https://znanium.com/ Hayuno-00pa3oBaresbHbIi MopTa

8. IlepeueHp MHPOPMALMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHeUeHUs, HCIOIB3yEeMOTO IPH OCYHIECTBICHUU
00pa30BaTeNILHOTO MpoLecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOTr0 POTPaMMHOTO obecriedeHus npeacrasieH B Tadumuie 10.

Tabmuna 10— [Tepeuens nporpaMMHOro obecredeHus

Ne i/t HanmenoBanue

He npenycmotpeno

8.2. IlepeueHp HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM,HCII0JIb3YEMbIX pH
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayAUTOpUS 22-02
2 | MynpTuMenuitHas TISKIMOHHAS 8y T TOPHS 22-02
3 | JJaboparopusi aHaJIOrOBOM CXEMOTEXHUKH 22-02

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IMPOMEKYTOYHOW aTTeCTaIlluu
o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS POBEACHHSI IPOMEKYTOTHON aTTeCTaIluN

By npoMexyTouHO arTecTanyu [lepeueHb OLICHOYHBIX CPENICTB
DK3amMeH CnHcoK BOIPOCOB K HK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaun;
TecTsl.




BrimosnHenne KypcoBoit paboThl DKcriepTHasi OIIEHKAa Ha OCHOBE TPeOOBaHMN K
COJIEPIKaHUIO KypCOBOH paboThI 1o
JVCLHILINHE.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTCsl 5-0ayulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHas  mKajga ~— MOAYJBHO-PEUTHHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

OI1eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA C(DOPMUPOBAHHBIX KOMHGTCHL[HFI
5-0ayuipHad IIKaIa PAKTCP (bopvp

— oOyuaronuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHan;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 H3JIaraer;

— OnMpasch Ha 3HAHUS OCHOBHOW M JOIOJIHUTEIBHOW JIMTEPATypHI,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUIECKOM
JIeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 00OOCHOBBIBACT U aPTYMEHTUPYET BBIIBHIAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI M 000O0IIEHMS;

— CBOOOIHO BJIAZICET CHCTEMON CIIEMAIM3UPOBAHHBIX MMOHSITHH.

COTIIMYHO»
(GavTCHO»

— o0yyarouuics TBEpI0 YCBOMII MPOTPAMMHBINA MaTepuai, TPaMOTHO U
[0 CyIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JUTEPaTYpHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayUYHbI€ MOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TTOHSATHH.

«XOpOoLIO»
GavTCHO»

— oOyuyaromuiicss yCBOWJI TOJIBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPATYPHI,

— JIOMyCKaeT HEeCYIIECTBEHHbIE OMMOKN U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYJHEHUs B NPAKTUYECKOM NPUMEHEHUU 3HAHUU
HallpaBJICHUS;

— cnabo apryMeHTUPYET Hay4IHBIC MTOJ0KEHNS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.

«YHOOBJICTBOPUTCIIEHO»
GavTCHO»

— oOyyarolmuiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MPo0JIeM B KOHKPETHOM HaPaBIICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;

— He GOopMYJIHPYET BBIBOJIOB M 0000IICHU.

«HEYIOBJIETBOPUTEITHHO
«HE 3aUTEHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3amaun) asis 9K3aMeHa mpeICTaBIeHb! B Tabuie 15.

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

Kon

Ne /i [Tepeuens BompocoB (3a7a4) A7 IK3aMeHa
WHANKATOpa

1 Krnaccudukanus, ocHOBHbIe TeXHUYECKUE XapakTepuctuku u | OIIK-2.3.1




IIOKA3aTeNH YCUIUTEIBHBIX YCTPOMCTB.

2 Pacuer napamMeTpoB YCUJIMTEIBHOIO YCTPOHCTBA OIIK-2.¥.1

3 AHanu3 U pacyeT JUHEUHBIX YCUIIUTEIbHBIX KACKaIOB B OIIK-2.VY.1

4acTOTHOW 00JIacTH. OIIK-2.B.1

4 Pabota ycunmurensHoro kackamga. AUX u ®UX kackana. OIIK-2.V.1

[Ipocreitmune cxembl koppekiu AYX OIIK-2.B.1

5 N3mepenue a pacuer napamerpoB AUX n ®UX OIIK-2.V.1

YCUJIMTEIIPHOTO KAacKaa OIIK-2.B.1

6 Ycunurenu ¢ 00paTHOH CBsA3bI0. Buabl 00paTHBIX CBSI3EH. OIIK-2.3.1

7 JuddepeHnraibHble yCHIUTEIH. OIIK-2.V¥.1

OIIK-2.B.1

8 OnepanunonHele ycwiuTenu. MHBepTupyonmi u OIIK-2.V.1

HEUHBEPTUPYIOIUI ONEPALMOHBIN YCHIIUTEb. OIIK-2.B.1

9 YcuImTenbHbIe YCTPOKUCTBA HA OCHOBE OIEPALIMOHHOTO OIIK-2.V.1

YCUJIUTEIA OIIK-2.B.1

10 OCHOBHBIE CXE€MbI BKJIIFOUEHHS ONIEPALIUOHHOTO YCHIIUTENS OIIK-2.V.1

PacueT OCHOBHBIX mapamMeTpPOB YCUIIUTENS OIIK-2.3.1

11 BHyTpeHHssI CXeMOTEXHHKA ONEPALlMOHHBIX YCUIIUTENEH OIIK-2.3.1

OIIK-2.B.1

12 CxeMa 3amelleHus OnepaluoOHHOTO YCUIIUTENs OIIK-2.V.1

OIIK-2.B.1

13 Koppexkuus 4acToTHOM XapaKTepUCTUKU OIIK-2.3.1

OIIK-2.B.1

14 OWIbTPHI HA ONEPALIMOHHBIX YCUIUTEIAX OIIK-2.3.1

OIIK-2.B.1

15 Meroasl U3MEPEHMS U pacyeTa NapaMeTPOB yCUIMTEIbHBIX OIlK-2.3.1

YCTPOMCTB OIIK-2.B.1

16 Ycunurenu B COBpPEMEHHBIX PaIMOIIEKTPOHHBIX CHCTEMAX OIIK-2.B.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne i/ [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera HHKaTOpa

Y4eOHbIM NJITAHOM HE MPEAYCMOTPEHO

[lepeuenp TeM A KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpCOBOT'O TPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/m .
KYpPCOBOM paboThI
1 Ycunurens CUTHaJIOB 3BYKOBOM 4acTOThI ¢ Koppekuue AUX
2 Perynupyembiii MCTOYHUK CTAOUIILHOTO HANPSLKEHUS
3 bectpancopMaTopHbI YCHIIUTENb MOLTHOCTH
Bompocel s mIpoOBeNEHHS MPOMEXKYTOYHOM arTecTalMd B BHJE TECTUPOBAHUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi TepeueHb BOIIPOCOB JUIsI TECTOB

Ne i/t

[IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

1 Y cunuTenp 3JIeKTPUUECKUX KoIeOaHuH CO3/1aeT Ha BBIXO/I€ MOUTHOCTh OOJIBIIYIO, YeM




Ha BXOJIE, 3a CYET IPUMEHEHMSI: (YKa3aTh IPaBUJIbHBIN OTBET)

N

K yemy npuBOJIUT NpUMEHEHHUE B YCUJIMTENE OTPULIATEIbHOM 00paTHOMN CBS3U

3 W ieanpHblil ONlepallMOHHBIA YCUIIUTENb XapaKTepU3yeTcs

[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04YHOM (HOpPMBI
00y4eHus1, IpeIcTaBICHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/t [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMMX dSTanmbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmamMeHTHpPYONIMX TMOPSAJOK U IPOLEAYPY
IPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHOM aTTeCTallMi O0yYarOIIUXCS
'VAIL

11. Meroaudeckue yKa3aHus Uik 00YJIArOIIUXCS IO OCBOSHHUIO JUCIIUILTAHBI

11.1. Meroauueckue yKazaHus s OOYyYarOIIMXCS 10 OCBOCHHIO JIGKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOWHOE, CHUCTEMHOE,
riyOOKoe M fCHOE H3JIoKEeHHe ydeOHoro marepuana. HasHaueHue COBpEeMEHHOH JieKLUU B
paMKax IUCHUIUIAHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALHIO TIO TEME, a B OCBOCHHUH
(byHIaMEHTaJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayYHOro I103HAHMs, HOBEHMIIMX
JOCTHXKEHUI HayuyHOU MbIcau. B yueOHOM mporiecce JIEKIUs BBIIOJHSAET METO/I0JIOIMUECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMH. JIeKIus packpbIBaeT NOHATUHHBIN anmapar
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LENbHOE MPEJCTABICHUE O TUCIUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3alMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyYeHHE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IIPEMOJIaBaTEIIeM;

— pa3BuUTHE NOPOPECCUOHANTBHO-JENOBBIX  KayecTB, JIIOOBM K MpeaAMeTy H
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIbHOW PabOTHI;

— TIOJy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayuyuThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IMUHBIX
bopMyIIHpOBKax);

— TOJy4YeHHE TOYHOIO MOHMMaHUs BCeX HEOOXOIUMbIX TEPMUHOB U TOHSATHUH.

JlekMoHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JIEMOHCTpAalUEd CllaliioB U
UCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuaja IMpH IPOBEIEHUU KOPOTKHX AMCKycCUM 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 JUCIUTUIMHE.

CrpyKTypa npeAaocTaBieHus JEKIIMOHHOTO MaTepuana:

- U3JI0)KEHUE OCHOBHBIX TEOPETHUECKUX BOIIPOCOB B PAMKaX PacCMaTpUBAEMOU TEMBI;

- COIPOBOXKJIEHUE MYJIbTUMEINWHBIM MaTEPHAIIOM;

- OTCBUIKM K NPHUMEHEHHIO MaTepUaloB pPAacCMAaTPUBAEMOM TeMbl B JIAOOPATOPHBIX
paborax;

- BBIBOJIbI M 0000IIIEHNE U3TI0KEHHOT0 MaTepuaa;

- OTBETHI HAa BO3HUKAIOIUE Y CTYIEHTOB BONPOCHI [T0 TEME JIEKIUH.




11.2. Metoau4ueckue yka3zaHUs Uisi OOyYalOMUXCS O TPOXOXKICHUIO MPAKTHUECKUX
3aHATHH. [IpakTHyeckoe 3aHATHE SBISAETCS OAHOM M3 OCHOBHBIX ()OPM OpraHU3alMM y4eOHOro
npoliecca, 3aKII0YalonIascs B BBITOJTHEHUN 00yYaIOIMMUCS 110JI PYKOBOJCTBOM ITPETO1aBaTels
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LENbI0 YCBOEHHMS HAyYHO-TEOPETUYECKMX OCHOB Yy4yeOHOMU
JUCLIUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON AEATEIBHOCTH.

Iesbro NPakTUYECKOro 3aHATUSA JUIsl 00yUaroIIerocs sBJIsSETCsl NPUBUTHE O0yYarOLUIUMCS
YMEHUU U HAaBBIKOB IIPAKTUYECKOU IEATEIbHOCTH 110 U3y4aeMO NUCLMIUIMHE.

[Inanupyemble pe3yabTaThl TP OCBOEHHH 00yUarOIIUMCS IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIlUpeHue M JeTalu3als 3HaHUW I[pU peIleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHUS KOHKPETHOH y4yeOHOM
JUCLUIUINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS! IOJTYYEHHBIX 3HAHUM Ul
BBITIOJTHEHMS 3aJJaHHI;

— olecrnedeHne palMOHAIBLHOTO COYETaHHs KOJUICKTHBHON W MHIUBHAYaJTbHOUH (GOpM
o0y4eHusl.

TpeboBaHusl K NPOBEAECHUIO IPAKTUYECKUX 3AHITUN

[lpakTuyeckue 3aHATHA MNPOBOAATCA B (opMe peleHus 3afad [0 HpUHLUIAM
(YHKIMOHUPOBAHUSI y3II0B M OJOKOB CHUCTEM, HCHOJB3YIOMMX aHAJIOTOBBIH CHTHAN, C
BO3MOXKHOCTBIO MOJIEIUPOBaHMs HUX paboTsl Ha OBM. Jlig ycnemHoro mnpoxokAeHus
NPAaKTUYECKUX 3aHATUH HEOOXOAMMO IPEIBAPUTEIBHOE OCBOCHHE TEOPETHYECKOTO MaTephasia
COOTBETCTBYIOLIETO pa3zesa JUCIUITIIUHBIL.

11.3. Meroauueckue yka3aHus sl OOyYarOIIMXCS IO BBIIIOJIHEHUIO J1a0OpaTOPHBIX

pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydaromuics MAOMKEH YriIyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydYarolierocs.
Brinonnenune 1abopaTopHbIX paboT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOIIPUATHI.

BrinonHenue 51a00paTopHBIX paboOT OO0yyaromuMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3YYEHUs] JUCLUIUIMHBI, ONIpENesseMOl Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CPEACTBaM,
o0ecreynBaroIuM pelIeHre CIeTyoIuX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMsS MPOLECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alllds TEOPEeTUYECKHX 3HAHUN, TMOJYyYEHHBIX Ha
JEKIUSAX;

— ToJlyueHHe HOBOW MH(OpMAIUH 110 U3y4aeMOl AUCLUILINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPaAMHU.

3amaHue ¥ TpeOOBaHUA K IIPOBEAEHHIO 1a0OPATOPHEBIX padoT
3amaHue I BBIMOJTHEHHUS JIaOOpaTOpPHOW PabOTHI BBIAACTCS HEMOCPEACTBEHHO Iepe
MPOBEJICHUEM JTa00PATOPHON PabOTHI.

CrtpykTypa u opma oTueTa 0 1ad0opaTopHOM paboTe

Crpyktypa otdera o JsaboparopHoil pabore um mpaBuia ero odopmienus. Ilo
pe3ylibTaTaM BBITIOTHEHHS J1a00paTOpHON paboThl CTyaeHTamu odopmisercs oTdeT, (opma
KoTOoporo yTtBepxkaaercss kadenpoit. [lpumep odopmienuss ordera o mabopaTopHoil padore




BBICTABJIsIETCA Ha KadeIpallbHOM CTEHJE WIM B JIOKAIbHOW ceTh Kadeapbl. B obmem ciydae
oTYeT 0 JabopaTopHOil paboTe AOIKEH CONEpKaTh CICAYIOIIUE pa3aebl:
— 11eJb JTA0OPATOPHOU pabOTHI;
— UCIIOJIb3YEMBIE CPEJICTBA;
— OCHOBHBIE TEPMHHBI U OIIPEJICICHHUS,;
— onucaHue 3aJanus (MOCTAaHOBKA 3a/1a4, MOJIJICKAIIUX BBIOJHEHUIO B IIpoLiecce
nabopaTopHOM PabOThI, OCYIIECTBIIIEMAs CTYJIEHTOM);
— OINMHCaHWEe OCHOBHOM YacTH (KpaTKasi XapaKTePUCTUKA 0ObEKTa UCCIICIOBAHUS; METOIMKA
WIM TporpaMma J1labopaTopHOW paboThl; pe3ysbTaThl pacueToB, IpPEICTaBICHHbIE B (opme
TabnuIl, TpaduKOB, TUArPaMM U T.1.);
— BBIBOABl (aHATW3 W UHTEpIpeTalus pe3yJbTaTOB, IMOJYYEHHBIX IPU BbINOJHEHUH
1ab0opaTopHOI pabOTHI B BUIC KPATKUX, HO MPUHITUITHAIEHO HEOOXOIUMBIX JOKA3aTeIIbCTB,
000CHOBaHUM, Pa3bSICHEHUH, COTTIACOBAHHBIX C LIEJSIMHU U TEMOM 1TabopaTopHOi paboThI).
[Tpuem 3aImuThl OTYETOB O JTA0OPATOPHBIX padOTax. 3alIUTa OTYETOB O JTAOOPATOPHBIX
paboTax sBiseTcs OAHOW M3 (OPM TEKYIIEro KOHTPOJS YCIEeBAaeMOCTH CTyleHToB. [Ipuem
3aIIUTBl OTYETOB O JIA0OPATOPHBIX paboTaxX OCYIISCTBISETCS NPEMOAaBaTelieM, BEIyIIUM
nabopatopHblil pakTUKyM. [Ipornenypa nmpueMa oT4eTOB O JaOOPATOPHBIX PabOTax BKIOYAET
MIPOBEPKHU:
— COOTBETCTBHS 0QOPMIICHUS TPEIbIBISIEMbIM TPEOOBAHUSM;
— 3HAHUM CTYJIEHTOM OCHOBHBIX TMOHSTHW, ONPENCIICHUNA M TEOPETUUYECKUX ITOJOKECHUH,
MPUMEHSIEMBIX [IPH BBIITOJIHEHUH JIA00OPaTOPHBIX paboT;
— 3HaHUH CTYJCHTOM METOJMKH BBIMOJTHCHUS JTa00paTOpHOI paboThI,
— YMEHUH CTYJEHTOM OOBSICHUTH MOTYYCHHBIE PE3YIbTaThI;
— CTETICHH CaMOCTOSTSIIbHOCTH BBITIOJTHEHUS JIA0OPATOPHOU PabOTHI.
[Ipuem 3amuTBl OTYETOB O JIAOOPATOPHBIX PabOTaX PEKOMEHAYETCS] OCYIIECTBISTH B
paMKax COOTBETCTBYIOILIEH J1a00paTOpHOil pabOoTHI.
3amuTta 7a00OpaTOpHBIX  paboT  mpeAmojaraeT  MPOBEAECHHE  CaMOOIEHKU U
BHYTPUTPYIITIOBOM OLIEHKH, KPUTUUECKOTO aHAJIN3a UCTIOIB3YEMBIX JIJIsi OIIEHKH METO/I0B. Takke
CTYJEHTBHl OIEHUBAIOT pPa3pabOTaHHYIO TMPOTrpaMMy TUCIHHUIUIMHBI U (OPMHUPYIOT CBOU
MIPEIOKEHHIO TI0 €€ COBEPIIICHCTBOBAHUIO.

TpebGoBanus kK 0popMIICHUIO OTYETA O JTabopaTOpHOM paboTe

[To xax/10#1 BBITTOIHEHHOM paboTe CTyAeHT 0POpPMIISIET OTUET Ha CTAaHAAPTHBIX JINCTAX
dopmata A4 c 00s3aTeNbHBIM IPUMEHEHNEM NIEPCOHANIBHOTO KoMIbioTepa. CopepkaHue oTueTa
MIPUBEICHO B KOHIIE KaXKI0M J1a00paTopHOil pabOTHI.

TekcT HOKyMeHTa cleayeT pacmojiaratb C OJHOM CTOPOHBI JucTa. JIMCT cuuTaercs
3aMOJHEHHBIM, €CIIM PACMOJOKEHHBI HAa HEM TEKCT, PUCYHOK WM cXema 3aHuMmaeT 2/3
pabouero mojsi JOKyMeHTa. BIo)KeHHS B IOKYMEHT MYyCTBIX JUCTOB HE JOIycKaercs. JIucTol
TOTOBOM paboOThl CIIMBAIOTCA MO BCEH MJIMHE MO JIEBOMY Kpar JOKyMeHTa. B ciydae
HCIIOJIB30BAaHHUA B JOKYMCHTC JIMCTOB C aJILOOMHBIM PpacCrioJIO’)KCHUEM TCEKCTa JIUCThI
MOJALIMBAIOTCA B JIOKYMEHT CTOPOHOM, C KOTOPOM pacloioXeH 3arojoBok. CKperuieHue
JOKYMEHTa C OJHOIO YIJla KaHIENSPCKOM CKPEeNnKOW WM CKPENKOW CKOPOCHIMBATENs, a TaKke
npecTaBieHne paboThl B BUE BIIOKEHUS JMCTOB B MOJIIMATHIICHOBBIN (haiil HE JOMyCKaeTcs.

HGO6XOI[I/IMO MNOAYCPKHYTh 3HAYUMOCTDH JAHHOT'O 3Talla, TaK KaK B OTYCTEC OTPaXacTCAd
MOJIHOTa M KAaueCTBO MPOBEICHHOTO HCCIEAOBAaHHUSA, a TaKXKe yMEHHE CTyJeHTa o0o0maTh u
JIeNaTh BBIBOJIBI, YETKO U IPaMOTHO OTYUTHIBATHCS O MpoJieIaHHOM padoTe. Bee nepeuncieHHbie
DJIeMEHTHl  obOecreunBalOT (GOpMUPOBaHHWE Yy OYOyIIEro Crenuagnucra HeoOXOTUMBIX
KOMIIETECHITHH.

B wmensx oSkoHOMHHM y4eOHOTO BpPEMEHHM OTYET PEKOMEHAYETCS  BBINONHSTH
OJIHOBPEMEHHO C MPOBE/IEHUEM HCCIIE0BAHUH.

OO6001IeHrs 1 BBIBOJBI MO KAXKIOMY IMYHKTY 3afaHus (IporpamMmbl padOThI) CIEayeT
3aMKChIBaTh Cpa3y ke Mocie MOJIYyYeHHOro rpaduka, XapakTepUCTHKH, OCIUILIOTPAMMBbI TN




TaOJIULIBL.

[Tpu HamMcaHWU BBIBOJIOB CIIEAYET BO3ACPKUBATHCS OT OOBSICHECHUI, HAOTIOJACMBIX UITH
MPOUCXOAAIIMX TIporieccoB. B BwIBoJe HeoOXxoauMo akieHtupoBaTh BHUMaHue TOJIBKO nHa
pe3yabTaTe IKCIEPUMEHTATBLHOTO UCCIICI0BAHMUS.

Konnekrusubie (Opurannbple) oT4eThl He aomyckaroTcs. Kaxkaplih cTyaeHT odopmiisier
CBOM OTUET M OTUUTHIBACTCA 32 HETO MHAUBUYAIILHO.

3amuTa 1abopaTopHOU paboThl opranuszyercs B hopMe MHAUBUAYAIbHOM Oeceabl 1
COJICPKUT B cebe:

— mpoBepKy ordyeTa Ha cooTBeTcTBUE TpeboBanusMm ['OCT u ECK/I;

— OTBETHI Ha BOIMPOCHI MO MOPSAJKY BBIINOJIHEHHUS 1a00paTOpHOIl pabOTHI;

— OTBETHI Ha BOMPOCHI MO MPUHIIUITY PadOThI SJEKTPUYECKUX MPUHIUITHATBHBIX CXEM,
MPEIOKEHHBIX CTYICHTY JJIs UCCIEAOBAHUS;

— OTBETHl Ha KOHTPOJIBHBIE BOIPOCHI, MPUBEICHHBIC B KOHIIE KaXJIOW J1a00paTOpHOM

paboTHI.

[lepedens BOMpPOCOB, MpEIIaraeéMbIX IJIsi OTBETA CTYACHTY, ONPEIEIAETCS HHIUBUIYJIBHO U
3aBHCHUT OT YCIIEBAEMOCTH CTYJEHTA B paMKaxX U3y4aeMOi TEMBbI.

B cnyuae ecnu B mporiecce HHANBUAYATBHON O€CeIbl CTYICHTOM OyIeT
MPOJIEMOHCTPUPOBAHO MOJHOE HETTOHMMAHUE 1eJIel, METOJUK U CYTH HCCIEAOBAHUS EMY MOXKET
OBITH MPEJUIOKEHO MPOBEICHUE IKCIIEPUMEHTA 10 TEME JIA0OPATOPHOM pabOTHI, HO C IPYTUMU
HAYaJIbHBIMU YCIIOBUSMHU.

[Tocne 3amuThl 1a00paTOPHON pabOTHI OTYET Y CTYACHTA 3a0HUpaeTcs, U XPaHUTHCS Ha
kadepe 10 MpoBeIeHUs IK3aMEHA.

11.4. Meroauyeckue ykKazaHus JUisi OOYyYalOUIUXCS IO MPOXOXKACHUIO KypCOBOTO
IPOEKTHUPOBAHNUS/BBINOIHEHUS KypCOBOM pabOoThI

KypcoBoii mpoexT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS Yy OOYJAIOLIMXCS OTIBITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33Jjau NpOo(PEeCcCUOHANBHOM NesTeTbHOCTH.

CTpyKTypa NOosSCHUTENIbHOU 3alMCKU KYPCOBOTO NMPOEKTa/ paboThl
B cocraB nosicHUTENbHOH 3aUCKU BXOAT:

I TutynpHBIM TUCT

2 Cogeprkanue (C yKa3aHUEM CTPaHHULL)

3 BBenenue

4 OcHOBHOI paznen

5 3axitoueHue

6 Crucok UCIOIb30BAHHOM JIUTEPATYPhl U IPYTHX UCTOYHUKOB

7 lpunoxenne (Ilpunoxenus)

TpeboBanust k 0OPMIICHUIO MOSICHUTEILHON 3aIIUCKU KYPCOBOT'O MMPOEKTa/ pabOThI

Bo BBeneHmm ormnpenesieTcss aKTyalbHOCTh MHpoOJieMbl, MpeaMer (0O0BEKT), Ledb M
3aJ1auu UCCIIeI0BaHMUA.

OcHoBHOI pa3aes:

[TpuBoauTCs 0030p MUTEPATyphl U APYTHUX MCTOYHHMKOB, PE3YyJbTAT MOMCKA AHAIOTOB C
00s13aTeIbHBIMA CCBIJIKAMH Ha HaWJCHHBIE MCTOYHHKH. V3ydeHHWe WCTOYHHMKOB IO TeMe, Kak
IpaBUiIO, MpeanecTByeT cOopy M aHanuzy wmarepuana. OHO JOIDKHO OBITh JTOCTATOYHO
mpoKuM. Henb3st orpaHNYMBaTHCS CBEICHUSIMH, MTOYEPITHYTHIMHA U3 YYEOHUKOB, 00s3aTEIHHO
UCTOJB3YIOTCS MOHOTpauu W CTaThbu, ONMyOJMKOBaHHBIE B Hay4HbIX XKypHanax. Ilouck
JUTEPATyphl OCYIIECTBISIETCS CTYACHTOM CaMOCTOSTENBHO C TMOMOIIBI0 KAaTaJOTOB HAYYHOM
O6ubnuoreku, oubnuorpadpuyecKkux ykasarenei U cCupaBoOYHUKOB, ceT HTepHer. B pe3ynbrare
U3yUYEHUs JIMTEPATyphl JOJDKHO (OPMHPOBATHCS IPEICTaBIEHHE O COBPEMEHHOM COCTOSIHUU
BOIPOCA, YCTAaHABJIMBAIOTCS MMEIOLUECS TPOTUBOPEUHS U HepelleHHbIe 3a1aun. O030p 0JKEH
coJiepKaTh JIOTHYHOE PACCMOTPEHHME PA3IUYHBIX ACIEKTOB TE€Mbl MCCIEIOBaHMS, BBIICISIOTCS
OCHOBHBIE TEOPETHUYECKHE W TPAKTUYECKHE TONOKEHUs. MaTepuai He JOJDKEH IMPECTaBIsATh




Oecrops0YHOEe U3J0XKEHUE TOUYEK 3PEHMsI Pa3IMYHBIX aBTOPOB. B OCHOBHOM HCHONB3YIOTCS
UCTOYHUKHU nocaeaHux 7-10 ner. B pe3toMe BBIIEISAIOTCS AUCKYCCHOHHBIE BOIIPOCHI.

AHanmm3 npeIMeTHON 00JacTh

[Tpr HE0OXOAMMOCTH pa3lieN UILUTIOCTPUPYETCS HEOOXOIMMBIM KOJUYECTBOM PHCYHKOB,
¢dororpaduii, Tabmuu, cxem, auarpaMMm M rpagukoB U T.A. OHU JOJDKHBI HE TOJIBKO
WIUTIOCTPUPOBATh ~ OCHOBHBIC — TOJIOKEHUS  pabOThl, HO W  CIYXHTb  HarjsAHBIMU
JI0Ka3aTeIbCTBaMU U 00OCHOBaHUSMH AJIS OCJIEAYIOUIMX 3aKIFOUEHHH U BBIBOJIOB.

OOmbexTHast MOJIENb MTPEIMETHOM 00IacTH

OnuceiBalOTCS  KJIACChl, COOTBETCTBYIOLIME  TMOHATHSM  NPEIMETHOH  OOJIacTH.
PackppiBatoTcst X CBA3M MeX1y cOOOM U aIrOpUTMbI UX B3aUMOJAEHUCTBUSI B IIPOLIECCE PEILICHUS
npukiIaaHoi 3amaud. OObeKTHas MoJenb H300pakaeTcss rpaguueckd B BHJE JAHArpaMMbl
KJIACCOB.

ITpoexTrpoBanue MPOrpaMMHOIO MPOAYKTa

[TogpoOHO TOKYMEHTHUPYIOTCS KJIAcChl MpeaIMETHON oOnactu. Onpenensercss cocTaB ux
atpubyToB u omnepauuil. I[Ipy HeoOXoaMMOCTH J00aBISAIOTCS JIONOJHUTENbHBIE KIIACCHI.
PesynbraThl npoekTrpoBaHue rpadhuyecku n300paskaeTcs B BUAC AUArPaMM, OJIOK-CXEM.

Peanuszanus nporpaMMHOro MpoayKTa

[TosicHSIOTCS OCOOCHHOCTH Pean3alui OCHOBHBIX OIEpPAIil KJIACCOB M MCIOIB3YEeMbIX
aropuT™MoB. OnMchIBaeTCs IMOJIb30BATEIbCKUI MHTEpdeiic U Mocien0BaTeIbHOCT paboThl ¢
HUM. Onmcanue ceanca paboThl ¢ MPOTrPaMMHBIM MPOIYKTOM IIETIECO00Pa3HO HILUTIOCTPUPOBATH
KOIIUSIMU COOTBETCTBYIOIUX OKOH IOJIb30BaTEIIS.

3akiIl0ueHHe B KypcOBOW paboOTe BKIIOYAET OOCYKICHHE TOIYYEHHBIX PE3yJIbTaTOB,
IPUBOJATCS BBIBOABI MO paboTe. BBIBOJIBI JOKHBI TOJIHOCTHIO COOTBETCTBOBATH 1EJIM PAOOTHI U
XapaKTepu30BaTh €€ pe3ysbTaTbl. OHU SBJISIOTCS KOHILIEHTpAaIlMe OCHOBHBIX IOJIOXKEHUN
paboThI ¥ IOITOMY HE MOT'YT pa3BUBATh UJIEH, HE BHITEKAIOIIUE ITOJIHOCTHIO U3 €€ MaTepHAaJIOB.

B cnucox ucnmonb30BaHHOW JIMTepaTypbl M JPYrHX MCTOYHHKOB BKJIIOYAIOTCS
00s13aTeNIbHO BCE UCIONb3yeMble paboThl, pecypchl IHTEpHET U Jip. 0 aBTOPCKOMY ai(paBUTY.
Cnucok HMCNoib3yeMbIX UCTOYHUKOB O(OPMIISETCS B COOTBETCTBUU € OHOIMOrpaduyueckuMu
TpeOOBaHUSIMHU.

11.5. Metoauueckue yka3aHus JUisi 00y4aromMXcsl MO IPOXO0KAECHUI0 CAaMOCTOSATEIbHON
paboThI

B xone BbIMOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarONIUiCs BBITOIHAET paboTy MO
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE INpENojaBarels, HO 06e3 ero HemocpeaCTBEHHOIO
y4acTusl.

Jns oOyuaromuxcs 1Mo 3aoyHod (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBINONHEHHUsI CaMOCTOSITENbHONW paboThl, y oOydaromierocst GopMHpyeTcs
1enecoo0pa3Hoe IIaHUpOBaHUe pabodyero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHMM U CHUCTEMaTH3allMM MPUOOpeTaeMbIX 3HAHUMU, OOECIeYrBAaEeT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEeHHs, MOMOraeT IOJYyYUTh HAaBBIKA TOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHS.

MetoauyeckumMi ~ MaTepualaMH,  HANpaBJSIIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yyaromuxcsi, ABISIOTCA:

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIHUIINHE;

— METOJIUYECKHE YKa3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00ydaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.6. MeTtoauueckre yKa3aHus [UIsl OOYYAarOMIMXCA MO TMPOXOXKICHUIO TEKYIIEro
KOHTPOJIS YCIICBAaEMOCTH.

Texymuii KOHTPONb YCIEBAEMOCTH TMpeAycMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIINXCsl, OCYIICCTBIIIEMOTO B TEUCHHE CEMECTpa C IIENIbI0 OICHUBAHMS X0JIa OCBOCHHS
IUCIHATIINHEL



Texkymuil KOHTPOJIb OCYILECTBIIETCS IMyTEM NUCBMEHHOTO OINpOca CTYIEHTOB IOCIE
OKOHYAHMS M3JIOKEHUSI OYEPEAHOTO pasziesia JUCLUMIUIMHBI. Pe3ynpTaTbl TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH YUMTBIBAKOTCS HA MPOMEKYTOUYHOM aTTECTAlMU KaK JOMOJIHUTENbHBIA KPUTEPUI
(hOopMUPOBAHUS UTOTOBOM ATTECTAIIMOHHON OIICHKH.

11.7. Metoauueckue ykazaHus AJis OOydaroluXcs MO MPOXOXKICHUIO MPOMEKYTOYHON
aTTeCTaIUU.

[IpomexyTouHas  arTectanus  OOy4YalOIIMXCS — MpeAycMaTpUBaeT  OIICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOy4YeHHs MO AuciuiuinHe. OHa BKIIIOYAET B
cedst:

— »9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYarolMMcs B Ipolecce
W3YYCHHS BCCH MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
OPUMEHSTh MX JUIS PEHICHUS MPAKTUYECKUX 3a7ady. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NepuoJi HK3aMEHAIMOHHOM CECCHUM W 3aBEpIIAETCS aTTECTAMOHHOM OIEHKOW «OTIUYHO,
«XOPOIIIOY, «YJOBIECTBOPUTEIHHOY», «HEYTOBIETBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOTYYEHHBIX OOyYaIOMIUMCS B XO/€ U3YUYCHUS
y4eOHOM TUCUUIUTMHBI B LIEJIOM UJIM IPOMEXYTOUHas (1I0 OKOHYaHUU CEMECTpa) OIleHKa 3HaHUMN
00yyJaroumMcs 1o OTIEIbHBIM pa3jienaM JUCIUIUIUHBI C aTTeCTAllMOHHON OIICHKON «3aYyTEHO»
WIH «HE 3a4TEHOY.

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢dopMa ONEHKUM 3HAHWH, MOTYyYEeHHBIX
00yyJaronmMcs Mpy U3yYeHUHU JAUCIUIUIMHBI, TIPU BBHIITOJIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIE0BATEIbCKUX PAOOT U MPOXOXKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
COTIUYIHOY, «XOPOIIOY, KYIOBJIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY.

Cucrema OIIEHOK MPHU MPOBEICHUU MPOMEKYTOYHOW AaTTECTAlMU OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusimu [lomoxkennit «O TekymeM KOHTPOJIE YCIIEBA€MOCTH U
MPOMEXKYTOUHOH artectanuu cryAeHToB ['YAII, oOyuaromuxcs Mo mnporpammam BBICHIETO
obpazoBanusi» u «O MOIYJbHO-PEUTHHIOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnucek BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Iommuce
3aB.

kadempoit




