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AHHOTALMS

B pamkax kypca uM3y4aroTcs pa3iMyHble METOAbl (JOPMHUPOBAHMS CHUTHAJA, €TO aHAJIOTOBas
o0paboTka u npeobpa3zoBanue B muppoBoii koa. M3ydaroTcs XapaKTepUCTHKH CIIEKTPOMETPUIECKUX
yCUJIUTENEH,  aMIUINTYyJHO-UIM(QpPOBBIE U

BpeMsS—IH(poBBIE  TIPEOOpa3OBaTEIH,

JAUCKPpUMHHALOWHA YaCTHUII IO PA3JIMYHBIM ITapaMETpaM UMITYJIbCa ACTCKTOPA.

METOJIBLI

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

[ensMu ocBOEHUS y4eOHOM AUCLUIUIUHBI ABISETCS U3yUEHHE JIEKTPOHHBIX METOJIOB CheéMa U
00paboTKH MH(POPMALIUH, TOCTYNAOLIEH ¢ IETEKTOPOB U3ITYUEHUS.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JUis u3y4deHusl JAUCHUIUIMHBI HEOOXOMUMO BIIAJETh OCHOBAMHU (DU3UKH B3aUMOJCHCTBUS

H3JTy4YCHU C BEHICCTBOM U PErUCTpalvu AACPHOIO U3JIYyUCHUA.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIBTATbBI

OBYYEHUA

YHuBepcanbHble H(1IK) o0menpodeccuoHalIbHbIE KOMITETSHIIUHN

I KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMHN | KOI[ U HAMMCHOBAHHUC MHANKATOpAa JOCTHKCHUA KOMIICTCHIIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu W 0O0BeKTamMu (00JacTIMHU
3HaHUI) MpohecCUOHATBHON eATeTbHOCTH:

3agaua
npogeccuoHaIbLHOM
aesteabHocTu (311]1)

[TpoBoauTh aHaNMM3
HAaYYHO-TEXHUYECKOU
nHpopManuu mo
pa3paboTke saepHO-
(hu3HIeCcKoi,
ANMEKTPOPUZUIECKOM,
kubepdusnyeckon
anmapartypsl 1
KOMILICKCOB

O0BeKT NJIM 00J1aCcTh
3HAHUSA

sIepHO-(PU3UYECKUE,
INMEKTPOPUINICCKUE U
kubepdusnyeckue
puOOpHI U
yCTpOMCTBa

Kox m HanmenoBanue
npogdeccuoHaIbLHOM
KOMIIeTEeHIHH;
OcHoBaHue
(mpogeccuoHATIBLHBIH
cranaapt-IIC, anaan3
onbITa)

HpOI/ISBOIICTBGHHO-TCXHOJIOI‘I/I‘ICCKI/Iﬁ

[1K-3.2 [1] - Cnocoben
OCYILECTBIISATH aHAJIHN3
HAYYHO-TEXHUYECKON
UH(POPMALIUH 110
pa3paboTke
ONTOTEXHUKH, SICPHO-
(bU3HIECKO,
IEKTPOPUINICCKOIM,
KkrOephU3nIecKoi
anmaparypsl 1
KOMILJICKCOB

Ocnosanue:
[IpodeccronabHbII

Kox v naumenoBanue
HHINKATOpAa
JOCTHKEHUS
npogdeccuoHaTIbLHOI
KOMIIETEHI[MH

3-11K-3.2[1] - 3HaTh
METOAMKHU cOopa U
00paboTKH HAy4YHO-
TEXHUYECKON
uHpopmanuu,
aKTyaJIbHbIC
poccHuiicKue u
3apyOeKHbIE UCTOYHUKHU
nH(popMaIuu mo
A1epHO-(U3NIECKOMY,
ANEKTPOPUZUIECKOMY,
KkubeppuzngecKkomy
MPUOOPOCTPOEHUIO;;
V-TIK-3.2[1] - ymeTh




PaccuutniBaTh
XapaKTEPUCTUKHU
SIepHO-(DU3UUYECKOH,
kuodepdusndeckon u
ANEKTPOPUINIECKOM
armnaparypsl

XapaKTePUCTHKU
SIIepHO-(PU3UIECKOH,
Kkubeppu3ndecKoii u
AIEKTPOPU3NIECKOU
anmnapaTypsl

crangapt: 29.004

I1K-3.4 [1] - Cnocoben
OCYIIECTBIISATH PAOOTHI
0 MaTeMaTU4YECKOMY
MOJICITUPOBAHUIO
MPOXO0XKJICHUE SJIEPHOTO
W3ITyYCHHS Yepes
BEILECTBO U CO3/aBaTh
MPOCTEUIINE MOJETU
SAIePHO-(hU3UIECKOTO
npubdopa

OcHosanue:
[IpodeccronanbhbIit
craugapt: 29.004

MIPUMEHATh METOJUKU
MoucKa, cobopa u
o0paboTku
nH(pOpMaluU; YMETh
OCYIIECTBIIATh
KPUTHYECKUI aHAJIN3 U
CHHTE3 HHpOpMaLnH,
MTOJIyYEHHOM U3 Pa3HbIX
HCTOYHUKOB;
B-TIK-3.2[1] - Bnamets
METOJIaMU TIOUCKA,
cbopa u 00paboTKH,
KPUTHYECKOIO aHAJIN3a
U CUHTE3a
uHpOpMaINH;
METOJINKOM CHCTEMHOTO
MOX0/1a AJISl PELIEHUS
MIOCTaBJICHHBIX 3a/a
3-11K-3.4[ 1] - 3HaThH
OCHOBHBIE MTPUHITUTIBI
B3aUMOJEHCTBUSA
SIIEPHOTO U3TyUEHUS C
BEIIECTBOM; 3HATh
COBPEMEHHBIN SA3bIK
MIPOrpaMMHUPOBAHUS IS
COCTaBJICHUS
MIPOCTEUILNX
MaTeMaTU4eCKO
MOJIENN;

V-TIK-3.4[1] - ymeTs
COCTaBIISTh
MaTeMaTHYECKYIO
MOJIETb SIIEPHO-
(dbuzmveckoro nmpudopa;
YMETb IPaMOTHO
UHTEPIPETUPOBATH
MOJTyYEHHBIE
pe3ysbTaThl U BHOCUTD
YTOUHEHUS B
pa3pabaTbIBacMyro
MOJIeIb;

B-TIK-3.4[1] - Bnagets
COBPEMEHHBIMH
SI3BIKAMHU
MPOrpaMMHUPOBAHUS U
[akeTaMu IporpaMmm
JUISL BHITIOJTHEHUS paboT
10 MaTEMaTUYECKOMY
MOJIETTUPOBAHUIO
IIPOLIECCOB
B3aMMOJICHCTBUS
SIIEPHOTO U3ITYUEHUS C




HpOBOHI/ITB HUCIIBITaHUA
HOBBIX U
MOJCPHU3HUPOBAHHBIX
00pa31oB NPOIYKIUU

s IepHO-(PU3NYECKUE,
ANIEKTpO(U3NIECKHIE U
kubeppusndeckue
npubopsl U
yCTpOWCTBa

ITIK-10 [1] - Crtocoben
POBOJIUTH UCTIBITAHUS
HOBBIX U
MOJICPHU3UPOBAHHBIX
00pa31oB NpOoAyKINN

Ocnosanue:
[IpodeccronanbHbIit
crannapt: 40.010

BEIIECTBOM.
3-I1K-10[1] - 3HaTh
Ha3Ha4YCHUE,
XapaKTEPUCTHKU
NPUHIIMAT paOOTHI
YHHUBEPCAITLHOTO
o0opymoBaHus AJs
KOHTPOJISL ¥ UCTIBITAHHI
00pa31oB NPOIYKINH;
3HATh METOJIBI
UCTIBITAaHUK ¥ KOHTPOJIS
napameTpoB U
XapaKTEePUCTHK
00pa3IoB MPOAYKIIHH. ;
V-TIIK-10[1] - ymetn
TOTOBUTH
CONPOBOUTEIBHBIC U
HAKOMHUTEIbHBIC (POPMBI
JTOKYMEHTOB IS
pErUCTpaIUuK
PE3yJIbTaTOB U3MEPEHHIA
U KOHTPOJISI; YMETh
paccuuTHIBaTh
ONTHMAJIbHBIE PEIKUMBI
paboTHl KOHTPOJIBHO
HU3MEPHUTEIIBHOTO
000pyI0BaHuUs; YMETh
aHAITM3UPOBATH
pe3yJbTaThl KOHTPOJIS
napameTpoB U
XapaKTEePUCTHK
00pa31oB NpOAYyKIUU
115 pa3paboTKH
MPEJI0KEHUH 110
COBEPIIIEHCTBOBAHUIO
TEXHOJOTUIECKUX
MPOLIECCOB
U3TOTOBJICHUS U
cOOpKH. ;

B-TIK-10[1] - B1agets
HaBBIKAMHU TIPOBEICHUS
KOHTPOJISI ITAPaMETPOB U
XapaKTePUCTHK
00pas3IoB MPOAYKIINU U
pa3paboTku
MPEJI0KEHUH TTO
ONITUMH3AIINU
TEXHOJIOTUIECKOTO
nporiecca u
MOBBIIICHUIO KAueCcTBa
W3rOTaBJIMBAEMBIX
prOOpOB.




4. BOCIIUTATEJIbHBINA MIOTEHIAAJ JUCHUATLJIAHBI

Hampasnenus/uenn
BOCIIUTaHHS
[IpodeccuonanbHoe
BOCIIHTaHHE

[Ipodeccuonanshoe
BOCIIUTaHHE

3agaum BocriuTaHus (Kox)

Co3znanue ycioBHid,
o0ecreynBaronmx,
¢dbopmupoBanue
po¢eCCHOHAIBHON
OTBETCTBEHHOCTH, YTHUKH U
KYJIbTYpBI HH)KEHEpa-
pa3paboTdrKa KOMITJIEKCHBIX
TexHU4YeCKux cuctem (B41)

Co3znanue ycioBHi,
o0ecreYnBaroOIInX,
(dhopMHUpOBaHHE TBOPUYECKOTO
WHXCHEPHOTO MBIIIJICHUS U
CTPEMIICHHA K ITIOCTOSHHOMY
camocoBepieHCTBOoBaHMIO (B43)

BocnurarenbHblii HOTEHIMAT
TUCLUILTUH

1. Mcnonp30BaHre BOCTIUTATEILHOTO
OOoTeHIIMana JUCHUILINH "BBenenue
B ()M3UKY B3aUMOJCHUCTBUS
MOHU3UPYIOLIETO U3ITYUYESHHUS C
BemectBoM", "BBenenne B
HEUTPOHHYIO QU3HKY" TS
(dhopmupoBanust mpodeccuoHaIbHON
OTBETCTBEHHOCTH, TBOPUYECKOTO
WHXXEHEPHOTO MBIIIJICHUS ITyTeEM
MpoBeACHUS HU3HICCKUX
SKCIIEPUMEHTOB 110 33/IaHHBII
METO/IMKaM, YUUTHIBas
KOHCTPYKTHUBHBIE 0COOCHHOCTH
pa3pabaThIiBaeMOM siIepHO-
¢bu3nueckoil, nekTpodhruznIecKon u
kubepdu3ndeckon anmapaTypsl 1
COCTaBJICHUS OTIMCAHUS TIPOBOUMBIX
HCCIIeIOBaHMM, OTUETOB, aHAIH3a
pPe3yJabTaTOB U MOJTOTOBKU HAYUHBIX
nyosmkarui. 2. Micrionp3oBanue
BOCIIUTATEIBLHOTO OTEHIIMAJIA
JUCHUILTUHBL « OCHOBBI
MPOEKTUPOBAHUS KHOEPPUZNIECKUX
YCTPOMCTB U CUCTEM» JJISI
(hopMUpOBaHUS IPUBEPKEHHOCTHU K
PO eCCUOHAIBHBIM IIEHHOCTSIM,
3TUKE U KYJbType UH)KEHepa-
pa3paboTunKa, MOBBIIIEHUS HHTEpPECa
K MH)KEHEPHO-TIPOEKTHOM
JESATeTLHOCTH Yepe3 U3yueHHe
BOIIPOCOB MPUMEHEHHS METOJIOB
MPOrPAMMHOM MHKEHEPHUH B
MIPOEKTUPOBAHUU, MOBBILIECHUS
paIlalMOHHON CTOMKOCTH
anmnapaTypbl 1 y4eTa BHEIITHUX
BO3JICUCTBYIOMIHX (DAKTOPOB,
03HAKOMJICHUE C TEXHOJOTUSIMH
MIPOMBIIIJICHHOTO TIPOU3BOJICTBA
MOCPEICTBOM IMOTPYKEHUS
CTYJEHTOB B pabOTy Hay4YHBIX
nabopaTtopuil.

1. Mcnonp30BaHMe BOCIIUTATEIBHOTO
MoTeHIMaNa JMCUUIUIMH "BBenenue
B (U3UKY B3aUMOJICHCTBUS
HMOHU3HUPYIOLIETO U3IyYEHUs C
BemiecTtBoM", "BBenenue B
HelTpoHHy10 pu3uky" s
dhopmupoBanus mpodeccuoHaTbHON




OTBETCTBEHHOCTH, TBOPUYECKOTO
WHXEHEPHOTO MBIIICHUS IIyTeM
MIPOBEACHUS (PU3NUECKUX
SKCIIEPUMEHTOB 1O 33/IaHHBII
METOJIMKAM, YUYNUThIBas
KOHCTPYKTHBHBIE OCOOCHHOCTH
pa3pabaTbIiBaeMOil siIepHO-
(buznueckoil, 31eKTpohu3nIecKoil 1
Kubep(hu3nYecKkon anmnaparypsl U
COCTaBJICHUSI OMMCAHUS MPOBOIUMBIX
HCCIIEI0OBaHMM, OTUYETOB, aHAIN3a
Pe3yNbTaTOB U MOATOTOBKH HAYYHBIX
nyOnukanuii. 2. Mcnonbs3oBanue
BOCIIUTATEIbHOTO NOTEHIIMAIIA
JUCIUILIMHBI «OCHOBBI
MIPOEKTUPOBAHUSI KUOEPPUZNUECKUX
YCTPOMCTB U CUCTEMY IS
(hopMHpOBaHUS IPUBEPKEHHOCTHU K
po¢eCCUOHATILHBIM LIEHHOCTSIM,
3THKE U KYJbType UHKEHEepa-
pa3paboTyrKa, MOBBILICHUS HHTEpeca
K MH)KCHEPHO-IIPOEKTHOU
JEATEIIBHOCTH YEPE3 U3yUEHUE
BOIIPOCOB NPUMEHEHHSI METO/I0B
IIPOrpaMMHOM UH)KEHEPUH B
MIPOEKTUPOBAHUH, TOBBIIICHUS
paaualMOHHON CTOMKOCTU
anmnapaTtyphl U yuyeTa BHEIIHUX
BO3CHUCTBYIOIUX (PAKTOPOB,
03HAaKOMJIEHHE C TEXHOJOTUSAMU
IIPOMBIIIEHHOTO IPOU3BOCTBA
MIOCPEACTBOM MOTPYKEHHS
CTYACHTOB B pa0OTy HayUHBIX
nabopaTopuH.

S. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUILINHBI

Paznensr yueOHOM TUCIUTUTMHBL, UX 00BEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:
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7 Cemecmp

1 ITepBoIii pa3aen 1-8 8/8/8 25 KH-8 3-T1K-




3.2,
V-
[K-
3.2,
B-
K-
3.2,
3-IIK-
3.4,
V-
[K-
3.4,
B-
I1K-
34

2 Bropoi paznen 9-16 | 8/8/8 25 KH-16 | 3-IIK-
10,

V-
K-
10,

B-
K-
10

Umoeo 3a 7 Cemecmp 16/16/16 50

KouTtposbhbie 50 2 3-TIK-
MeponpusitTusas 3a 7 3.2,
CemecTtp V-
[K-
3.2,
B-
K-
3.2,
3-TTK-
3.4,
B-
[K-
34

* — COKpallleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** _ cymMMa MakCHMalbHBIX 0allIoB JOJKHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT U
(unn) sK3aMeH

CoxpallieHre HaMMEHOBAaHUH (JOPM TEKYIIEro KOHTPOJIS U aTTECTAI[UX Pa3ZeyioB:

0Oo603na | Ilo1HOe HANMEHOBaHHE
YyeHue

KH KonTposib 1o uroram

2 OK3aMeH

KAJIEHJIAPHBIN IJTAH



Henen | Temsl 3ansaTuii / Cogep:kanue Jlek., | IIp./cem. | JIa6.,

" qac. , yac. yac.
7 Cemecmp 16 16 16

1-8 IlepBblii pa3aea 8 8 8

1 3aga4u 3J1eKTPOHHBIX METO/I0B B si/lepHO-(pu3nUecKoM Bcero aynutopHbIX 4acoB
IKCIIePUMEHTe 1 |1 [0
Brenenue. Ananorossie u nudposbie MmeToibl. CheM curHana ¢ | Oumnaifin
nerektopa. Poib u Be16op RC-Harpysku 0 |0 | 0

2 Metoabl cueTa cOOBLITHIH Bcero ayiutopHbIx 4acoB
AOcomoTHBIN cueT coObITHi. [IpocUeThl CYETHBIX YCTPOMCTB. 1 | 1 [0
Br160op onTumaabHOTO MEPTBOTO BpeMeHH. CUETUYMKU U Owunaiin
PErUCTPbI, METO/IbI YMEHBILIEHUSI IPOCUYETOB. AHAJIOTOBHIE U 0 0 0
1M (pOBbIEC U3MEPUTETN CKOPOCTH CUETA.

3-4 CnekTpoMeTpu4ecKHil TPAKT Bcero ayiuTopHbIX 4acoB
CriekTpoMeTpruecKre 0COOEHHOCTH Pa3InYHbIX TUIIOB 2 | 2 | 4
neTeKTopoB. OCHOBHBIC XapaKTEPUCTUKU JTUHEHHBIX Owunaitn
UMITyJIbCHBIX ycruutenen. llymbl ycunureneil 1 MeTobl 0 0 0
ONTHUMU3ALUHA OTHOIIICHUS CUTHAJIA K IyMY.

@akTOpPbL,BIUAIOIINE HA KOHEUHOE YHEPTreTUYECKOE
paspelnieHue CeKTpoMeTpuIecKoro tpakra. Hamoxenue
HMITYJIbCO, YACTOTHBIE Y AMIUIUTY/IHbIE IEPETPY3KHU.
OntumanbHoe (HOpMUPOBAHHE CUTHANA. Y CUIIUTENN
HaIpsKEHUs, TOKA, 3aPsSA0YYBCTBUTEIIbHbIE YCHIIUTEIH.

5 MeToabl AMILTMTYAHOM TUCKPUMUHALUHA Bcero ayiuTopHbIX 4acoB
MeTo/1bl aMITUTYTHON JUCKPUMHUHAIIMKI U CEJIEKIIUH. 1 | 1 | 0
JInHeliHbIe CXeMBI ITPOITY CKaHUS Owuiaiin

0 |0 | 0

6-7 AMILIMTYIHBIA aHAJIHU3 Bcero ayutopHbIx 4acoB
CTpyKTypa aMIUIUTYTHOTO aHaimu3aTopa. Merosl paboTel "o | 2 |2 [0
KMBOMY BpeMeHHU'". MeTO bl KOAUPOBAHUS aMILIUTY OHunaiin
MMITYJILCOB (aMILTMTY IHO-LHU(POBBIE TPEOOPA30BATEINH) 0 K |0

8 BpemenHoit anaaun3 Bcero ayiuTopHBIX 4acoB
Mertoasl BpEMEHHOIO aHAJIN3a U BPEMEHHOW CEJIEKIIUH. 1 | 1 | 4
Metoabl popMUPOBaHUS TOUHOW BPEMEHHON OTMETKH. OnJiaiin
Ocobennoctu HopMUpOBaHUS BPEMEHHON OTMETKH JJIs 0 0 0
JETEKTOPOB pa3JIMYHbIX TUIIOB. BpeMeHHoe pa3pelieHue
Pa3JIMYHBIX TUTIOB JETEKTOPOB

9-16 Bropoii paznen 8 8 8

9-10 MeTtoasbl COBIageHUH M AaHTHCOBIIAACHU I Bcero ayutopHsIx 4acoB
OcHOBHBIE TTapaMeTPhI CXeM COBMajicHUI. BriOop 2 |2 [0
ONTHUMAJIBHOTO pa3pematomiero Bpemern. Kimaccudukamms u Omuiaiig
KOHCTPYKTHBHBIE 0COOEHHOCTH CXEM COBIAICHHA. 0 0 0
MaxxopurtapHbie cxeMbl coBnazeHui. OCOOCHHOCTH METO/Ia U
CXEM COBIIAJICHUM.

11 MeToabl KOAMPOBAHUSA BPEMEHHBIX HHTEPBAJIOB Bcero ayutopHbIX 4acoB
Merto1bl BpEMEHHOTO aHaln3a. MeToaB aHaJIOrOBOIO 1 | 1 | 0
peoOpa3oBaHus U KOJAUPOBAHUS BPEMEHHBIX UHTEPBAJIOB. Ownnaitn
Meron Bpemenu nposiera. Meroasl BpeMs-KOOPAUHATHON 0 0 0
KOMIICHCALIMHU

12 MHoronapaMeTpoBbIii AHAJIN3 Bcero aytuTOpHBIX 4acoB

OcobeHHocTH KOIUpOBaHUs HH(OpMAIUU B

1 |1 | 4




MHOTOACTCKTOPHBIX CUCTEMAX

Ownutaiig

0 |0 |0
13 JucKpUMHUHALMS YACTUIl 0 popMe UMITYJIbCA Bcero ayauTopHbIX yacoB
MeToapI TUCKPUMHHALIUY YacTHUIL IO (popMe UMITyIJIbca 1 |1 [0
JIETEKTOpA. N-raMMa pas3zcsicHue Ouwutaiig
0 |0 | 0
14 - 15 | Cucrembl cOopa uH(GOpMAIIUM B MHOT01€TEKTOPHBIX Bcero ayutopHbIx 4acoB
cucTreMax 2 | 2 | 0
Cucremsl coopa u 00paboTKu HHGOPMAITIH B Ownaitn
MHOT'OJIETEKTOPHBIX cucTeMax. Tpurrep sKCriepuMenTa 0 |0 |0
16 CoBpeMeHHbIE CTAHIAPTHI SAIEPHOI ITeKTPOHUKH Bcero aynuTopHbIX 4acoB
Cucrema NIM, cutema KAMAK u npyrue 1 |1 | 4
OHnnaiin
0 K |0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OIIIINIA:

Oo6o3una | [loiHOe HaMMeHOBaHMe
YeHHue

OK OJNEeKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepHan
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Bunieo-marepuasl

AM AyJiMo-MaTepualibl

[Ip3 [Ipe3enTaunu

T Tectbl

5CM ONEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC WNHTEpaKkTUBHBIN CAUT

TEMbBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansiTuii / Conepxanue

7 Cemecmp

1-4

Pabora 1

[{udpoBoe KOHTPOILHO-U3MEPUTETHHOE JTA00PATOPHOE
obopynoBanue. OCHOBBI IPOTPAMMHUPOBAHUS 1
IPAKTUYECKOI0 IPUMEHEHU.

Pa6ora 2

WuTerpupoBanHas cpena pa3padoTKH anmapaTHo-
MIPOTrPaMMHBIX CPEACTB JJIS MPOTOTUITUPOBAHUS CUCTEM
AJICKTPOHUKH.

Padora 3
AVR MHKpOKOHTpoJIEpHI cemeicTBa "mega"

Paoora 4

[TopTel ¥ BCTpOEHHBIE peCYpChbl MUKPOKOHTpOsiepoB AVR

(caetunkwn/Taiimepsl, AL, mpeppiBanms).

Padora 5

Buemnune unrepdeticel MukpoxkoHTposiepoB AVR. Moaymu

AIIT u TIATL

TEMBbI TIPAKTUYECKUX 3AHATUI




Henean

Tempbl 3ansaTuii / Conep:kaHue

7 Cemecmp

3aga4u 3J1eKTPOHHBIX METO/I0B B si/IepHO-(pu3nUecKoM
IKCIEePUMEHTE

Beenenne. Ananorossie u 1udpoBbie MeTo bl CheM CUTHANA
¢ nerektopa. Posb u BeIOOp RC-Harpy3ku

MeTtoabl cueTa cOOLITHH

AOcomoTHBIN cueT coObITHil. [IpocueThl CUETHBIX yCTPOMCTB.
Bb160p onTUMalibHOTO MEPTBOTO BpeMeHU. CUETUHKH U
PEruCTpbl, METO/Ibl YMEHBILIEHUSI IPOCUYETOB. AHAJIOTOBHIE U
1M(POBBIC U3IMEPUTEITU CKOPOCTH CUETA.

CneKkTpomMeTpHYecKHui TPaKT

CriekTpoMeTprudecKue 0COOCHHOCTH PA3TUYHBIX TUIIOB
JeTeKTopoB. OCHOBHBIE XapaKTEPUCTUKU JTUHEHHBIX
MMIYJIbCHBIX ycunutenen. [llymel ycunurenei u MmeToas
ONTUMMU3ALMYU OTHOLLICHUS CUTHAJIA K IIYMY.
@aKTOPBHI,BIUAIOIIME HA KOHEYHOE IHEPTETUUECKOE
paspelleHue CIeKTpoMeTpruYECKoro Tpakra. Hanoxxenue
HMMITYJIbCO, YACTOTHBIE U AMIUIUTY IHBIE ITEPETPY3KH.
OnTumansHoe GOPMUPOBAHUE CUTHANA. Y CHIIUTENH
HAaNpsHKEHUs, TOKA, 3aPS10UYBCTBUTENbHBIE YCUIUTENH.

MeToab! aMILIMTYAHOM JMCKPUMUHALMHU
Metoasl aMIIUTY THOM AUCKPUMUHALAN U CEIEKIIHAH.
JInHeHbIE CXEMBbI IPOITYCKaHHUs

AMIUIMTYIHBIN aHAIH3

CTpyKTypa aMIUIUTYTHOTO aHaJau3aTopa. MeTo/ sl paboThl "o
KUBOMY BpeMeHH'". MeTo/1bl KOIUPOBAHUS aMILIUTY]
UMITYJIbCOB (aMILUIUTYTHO-IIM(POBBIE MPeodOpa30BaTEIH)

Bpemennoii anaan3

Meroasl BpEMEHHOIO aHaJIn3a U BPEMEHHOU CEICKIIUH.
Mertoap! hopMUPOBaHKS TOUHON BPEMEHHON OTMETKH.
OcobenHocty GOpMHUPOBAHUS BPEMEHHON OTMETKH ISt
JIETEKTOPOB Pa3IM4HbIX TUIIOB. BpeMeHHOE pa3peliienne
pa3IMYHbIX TUIIOB JETEKTOPOB

MeToanl COBIAACHNIT U AHTHCOBIIAAEHU I

OcHOBHBIE TapaMeTpHI CXEM COBMaIeHHH. Brioop
ONTHMAJIBHOTO pa3pemiatomniero Bpemern. Kimaccudukamms u
KOHCTPYKTHUBHBIE OCOOEHHOCTH CXEM COBIAICHU.
MaxxoputapHbie cxeMbl coBnazeHuii. OCOOCHHOCTH METO/Ia U
CXEM COBIIAJCHUMN.

11

MeTtoabl KOIMPOBAHHA BPEMEHHBIX HHTEPBAJIOB
MeToapl BpeMEHHOr0 aHanu3a. MeToaB aHaI0roBoro
peoOpa3oBaHus U KOAUPOBAHUS BPEMEHHbBIX HHTEPBAJIOB.
Meron Bpemenu nposiera. Meroasl BpeMs-KOOPAUHATHON
KOMIIEHCALIUH

12

MHoronapamMeTpoBbIii AHAJIN3
OcobeHHOCTH KOUpOBaHUs HH(GOpMALUU B
MHOT'OJIETEKTOPHBIX CUCTEMAX

13

JAucKpuMUHALMSA YaCTUL 10 (popMe UMIYyJabCca
MeTo1pI TUCKPUMHHAIINN YaCcTHUIL TI0 (hopMe UMITyIIbca
JIETEKTOpa. N-raMma pas3aesIecHue

14-15

Cucrembl cO0pa HH(POPMALIMH B MHOTO1€TEKTOPHBIX




cucTremMax
Cucremsl coopa u 00paboTKu HHGOPMAIIIH B
MHOTOJETEKTOPHBIX CUCTEMaX. TpUrrep 3KCrepuMeHTa

16 CoBpeMeHHBbIE CTAHAAPTHI SAEPHON JIEKTPOHUKH
Cucrema NIM, cutema KAMAK u npyrue

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

.HCKI_II/II/I, MPAKTUYCCKUC 3aHATUSA U J'Ia60paT0pHBIe pa6OTLI C BO3MOXHOCTBIO 3aKPCIIJICHUSA
TTOJIYUCHHBIX HABBIKOB

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JUCLUILUIMHE 00ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPHUSITUNA TEKYLIETO,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILIUHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerenuus HNuaukaTopbl 0ocBOeHUS ATTecTallMOHHOE MEepPONpHUsiTHE
(KII 1)
[1K-10 3-1IK-10 KH-16
VY-TIK-10 KH-16
B-I1K-10 KH-16
I1K-3.2 3-11K-3.2 3, KU-8
VY-11K-3.2 9, KU-8
B-I1K-3.2 9, KU-8
[1K-3.4 3-11K-3.4 3, KU-8
V-1IK-3.4 KH-8
B-I1K-3.4 3, KU-8

HIkanbl oeHKU 00pa3oBaTebLHBIX JOCTHKEHHU I

[Ikana KaXA0ro KOHTPOJIHHOTO MEPOIPHUATHS JISKHUT B mpenenax orT 0 10 yCTaHOBIEHHOTO
MakKCHUMAaJILHOT'O Oajiia BKJIFOUHUTENBHO. TOroBas arrecranusda 1m0 AUCHUIIJIMHE OLCHUBACTCA IIO 100-
OaJITEHOM IIKaJIe W MIPEACTABISIET COO0N CyMMY OalIJIOB, 3apa00TaHHBIX CTYJECHTOM IPH BBHITTOJTHECHUH
3aJJaHUi B paMKaxX TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHbHOM IIKaJe ECTS y4eOHOM TUCIUILINHBI

O11€HKa «OTIMYHO» BHICTABIIIETCS
CTYJICHTY, €CITH OH TJIyOOKO M IIPOYHO
YCBOWII IPOTrPAMMHBIA MaTepuall,
90-100 5 — «omauunoy A HCUEPITHIBAIOIIE, TIOCIIEN0BATEIRHO,
YETKO U JIOTUYECKHU CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBA3BIBATH
TEOPUIO C IPAKTUKOM, UCTIOIB3YET B




OTBETE MaTepHait MOHOTpaduIecKon
JUTEPATYPHIL.

85-89 B O1leHKa «XOPOII0» BBICTABIISIETCS

75-84 C CTYICHTY, €CJIH OH TBEPMO 3HAET

MaTepHai, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIpOC.

4 — «xopouio»
70-74

65-69 OreHKa «yIOBJIETBOPUTEIBHOY

BBICTABILSIETCS CTY/ICHTY, €CJIH OH UMEeT
3HAHUS TOJBKO OCHOBHOT'O MaTepHaa,
3- HO HE YCBOWJI €r0 JICTaNeH, JOImycKaeT
60-64 «Y0081EMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIbHBIE
(hOopMyITHPOBKH, HAPYIICHUSI
JIOTUYECKOH OCIIE0BATEIBHOCTH B
M3JI0)KEHUH OPOrPAMMHOI0 MaTepuala.

OueHka «HEeYIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOT0O MaTepuana, J0ImyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKku. Kak npasuio,
«HEY0081em8OPUMENLHOY OLICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUYeHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110

COOTBCTCTBYIOH.ICﬁ JUCHUIITINHE.

8. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAA JIMTEPATYPA:

1. O B 57 ®usnueckas 31eKTPOHUKA. IMUCCHS U B3aUMOJECHCTBUE YaCTHI] C TBEPABIM TEJIOM :
yuebHoe nocoobue, Cankt-IlerepOypr: Jlans, 2021

2. DU D 41 DkcniepuMenTanbHas saepHas ¢pusuka. B 3 Tomax T. 2 ®usuka aneMeHTapHBIX YacTHIL, : ,
2021

3.539.1 b 27 DnekTpoHHBIE METOJIBI CheMa, 0TOOPa M PETUCTPAIIMH JTaHHBIX SACPHO-(DU3UIECKOTO
JKCIIEPUMEHTA : yueOHO-MeTo/1. nocodue, Mocksa: KV, 2016

4. 621.38 I'12 OcHoBsl simepHol anektponuku Y.1 , , Mocka: HUAY MUOU, 2010

JOITOJIHUTEJIbHA A JIMTEPATYPA:
[NPOTPAMMHOE OBECIIEYEHUE:

CrienmanbpHOE IporpaMMHOe obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:



https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIUATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 00ecrieueHne He TpeOyeTcs

10. YYEBHO-METOAMYECKMUE PEKOMEHJIALIUU J1JIsA CTYAEHTOB

1. O6mmue nonoxeHus

1.1. Ilpu peanuszanuu mporpaMMsbl IUCHUIUIMHBI UCIIOJIB3YIOTCS 00pa30BaTEIbHbBIE TEXHOIOTHH
B (dopme JNeKIMA, TMPAKTUYSCKUX 3aHATHH, JTaOOpaTOPHBIX PadOT M CaMOCTOSTEIBHOM PAbOTHI C
UCHOJb30BaHUEM Internet-pecypcoB, METOJMUYECKUX pPa3pabOTOK, yueOHOH, HayyHO-MOMYJSPHOU WU
Hay4YHOH JIUTEepaTyphbl.

1.2. IIpuctynas K U3y4eHUIO JUCLUIUIMHBI CTYJCHTY HEOOXOAMMO O3HAKOMMTBHCS C LEISIMU U
3aJauaMi  JTUCLMIUIMHBI, COJAEpKaHHeM paboueil mnporpamMmbl JUCHUIUIMHBIL, PEKOMEHIYEMBIMU
JUTEPATYpHbIMU  HCTOYHUKAMH, METOJUYECKMMM pa3paboTKaMu 1O JaHHOW JUCLMILIMHE,
MMEIOIIMMHUCS Ha 00pa30BaTeIbHOM MOpTaje U caiite Kadeapsl.

2. PexoMeHganuu 1o noAroTOBKE K JIEKIIMOHHBIM 3aHITHSIM.

2.1. M3yyenne AMCLUUILUIMHBI TPEOyeT CUCTEMATHYECKOro U IOCIEN0BATEIbHOIO HAKOIUICHUS
3HaHUH, CleOBaTEeIbHO, NPOIYCKU OTAEIbHBIX TEM HE IO3BOJISIOT INTyOOKO OCBOUTH IpEIMET.
[TosToMy cTyneHTaM, NPOMYCTUBILINM 3aHATHUS, HEOOXOAUMO CaMOCTOSITENbHO POPadOTaTh TEMY.

2.2. Jlngd mOHMMaHUs MaTepuala y4eOHOM IUCHMIUIMHBI M KAaueCTBEHHOI'O €ro YCBOEHUS
peKOMEHAyeTCs BeCTH KOHCHEKT Jekiuil. KoHcmekTupoBaHue mpejacTaBiseT coOoi cxaroe H
CBOOOHOE M3JI0KEHUE Hanboee BaXKHBIX, KApAUHAIBHBIX BOIIPOCOB TEMBI, H3JIaraéMOH B JIEKIIHH.

2.3. Ilepen odepeaHOM JEKIKMEN cleayeT MPOCMOTPETh MO KOHCIIEKTY MaTepuai MpeablIyiei
JEeKIIMA W TIpopabaThiBaTh yUeOHBIM Marepwai JIGKIWW M0 y4eOHUKY M y4eOHBIM TOCOOMSIM ISt
YCHEIIHOTO OCBOEHUS MaTepHaa.

2.4. Bo3HuKaroIe BOIIPOCHI U HEMOHATHBIE MOMEHTBI MOYKHO 3aIIUCBhIBATh B KOHCIIEKT, YTOObI
CIPOCUTH O HUX Y IIpenojaBaressl Ha JIEKLUH.

3. PexoMeHaanuu 1o MOATOTOBKE K MPAKTUUECKUM 3aHITUSM.

3.1. Ilpaktuueckue 3aHATHS CIyXaT JIs 3aKPEIJICHUS HW3YYEHHOTO TEOpPETHYECKOIO
MaTepuana. IloaroroBka K NpakTUYECKOMY 3aHATHIO BKIIOYaeT B ceOd Tekyllyro paldoTy Hax
y4eOHBIMH MaTe€pualaMd C HCIOJb30BAaHUEM KOHCIIEKTOB M PEKOMEHJIYEMOH OCHOBHOH H
JOTIOJIHUTEIBHOM JINTEPATyPHI.

3.2. Ilpu moAroToBke K MPAKTUYECKUM 3aHITHUSIM CIEAYeT NpopadoTaTh TEOPETHUECKHM
MaTepuall 10 PEeKOMEHJOBAHHBIM JIUTEPATypPHbIM HMCTOYHHMKAM, BHMMATEJIbHO MPOYUTATh MaTepuall
JEKIMHA, OTHOCAIIMXCS K JAHHOMY IIPaKTHYECKOMY 3aHSATHIO.

3.3. B xome npakTHYeCKUX 3aHATUH [1aBaTh KOHKPETHbIE, YETKHE OTBETHl IO CYIIECTBY
BOIPOCOB, JAOBOAMTH KAKIYIO 3a/ady A0 OKOHYATEIBbHOIO PEIICHHUS, IEMOHCTPUPOBATH NOHUMAHUE
NIPOBEJCHHBIX pPacyeToB (AaHANM30B, CHUTyalMi), B clydae 3aTpyJAHEHHH oOpamarscsi K
IIpenoaaBaTelto.

4. PexoMeHIaIMY TI0 TIOATOTOBKE M BBITIOJIHEHHUIO JTA00OPATOPHBIX paboT.



4.1. JJabopaTtopHbIe pabOTHI - 3TO OJJUH U3 OCHOBHBIX BUJIOB YUEOHBIX 3aHITHIA, HAITPABICHHBIH
Ha  OKCIIEPHUMEHTAJIbHOE  MOJTBEPXKJIECHUE  TEOpETHUECKUX  mojoxkeHuid.  OOyuarommecs
CaMOCTOSITENIFHO BBIMTOJHSIOT 33JJaHUA 10 KOHTPOJIEM MPENojaBaTeisi B COOTBETCTBHU C U3y4aeMbIM
coJiepkaHneM ydeOHoro Matepuana. OOydarommMcs pPEeKOMEHIYeTCS O3HAKOMHTHCS € Trpadukom
BBITIOJTHEHUS TA0OPaTOPHBIX PadOT COTJIACHO KaJICHAAPHOMY TUIaHY TUCIIMILTHHEIL.

4.2. Tlepen BbIMOTHEHHWEM JAa0OpPATOPHOM pPAOOTHI CIEAYET CaMOCTOSATEIBLHO H3YYHUTh
TEOPETUYECKYI0 YacThb pabOThI, MCIHONB3YS J1a0OPATOPHBIM MPAKTUKYyM, MOATOTOBUTH OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI.

4.3. Tlepen BBINOJHEHHEM KaXJOW pPabOTBl MpPEIIECTBYET INpPOBEPKAa TOTOBHOCTH K
nabopaTopHoii padote (cM. 11.4.2), KOTOpast MPOU3BOIUTCS MIPETIOIaBATEIIEM.

CryneHT 10KeH:

- 3HaTh OTBETHI Ha KOHTPOJBHBIC BOMPOCH JUIsI IIPOBEPKU TEOPETUUECKUX 3HAHWN, YMEHUH H
HaBBIKOB /IO BBITIOJIHEHUS PAOOTHI (KOHTPOJIBHBIE BOIIPOCHI MPHJIATAIOTCS);

- CaMOCTOSITEIbHO M3yYWUTh METOJWYECKHE YyKa3aHHUA IO [POBEJIEHUI0 KOHKPETHOM
nabopaTopHOH pabOTHI,

- IOATOTOBUTH (HOPMY OTHUETA;

- YMETb COCTABIISATh CTPYKTYPHYIO CXeMY U3MEPEHUI;

- OBITb TOTOBBIM MPOAEMOHCTPUPOBATH H300paKEHUE MPEANOIAraeMoro Xojaa KpPUBBIX,
KOTOpBbIE OyIyT CHUMAThCs B padore,....

[To wroram mpOBEpKH TMpemnoAaBaTelb NPUHUMAET pELHIeHHEe O JOMYCKe CTyIeHTa K
BBITIOJTHEHHIO JTa0OPaTOPHOU paboTHI.

4.4. Ilepen BbINOJHEHHUEM JTAOOPATOPHON pabOTHI CTYJAEHT MPOXOJUT MHCTPYKTAX MO TEXHUKE
0e30macHOCTH (MPU HEOOXOAUMOCTH).

4.5. B mnpomecce nabopaTropHoil pabOThl YETKO CJel0BaTh HHCTPYKIHMSAM M yKa3aHUAM
npenojaBaTelis Wik JeKypHOTro TabopaHTa, He MPUCTYIATh K BHITOTHEHHUIO paboThl 0e3 pa3perieHus;
PYKOBOJICTBOBATHCS MPaBUJIAMU TEXHUKH O€30MACHOCTH U MEpaMM MPEJOCTOPOKHOCTH, YKa3aHHBIMU
B ONMCaHUAX; (PUKCUPOBAThH B 1a00OPATOPHOM KypHAJIE Pe3yIbTaThl U3MEPEHUH IS MTOCTe Ty oIei nx
ob6paboTku. [To 3aBepmieHUI0 pabOTHI MPUBECTH pabodyee MECTO B MOPSAOK U CIATh JIaAOOpaTOPHBIN
CTEH/] TIPETIOIaBATEIIO WIH JCKyPHOMY JTa00OpaHTy.

4.6. BeinonHeHue paboThl 3aKaHYMBAETCSI COCTABJICHUEM KPaTKOro OTYETa, B KOTOPOM CJEIyeT
yKa3aTh: YTO M KaKUM METOJIOM HCCIIEIOBAIOCh WIIM OINPENEISsIOCh; KaKoi pe3yinbTaT U ¢ KaKHUMHU
MOTPENTHOCTSIMU  (a0COJIFOTHBIMA W OTHOCUTEJBHBIMH) OBUI TIOJYYEH; KpaTKoe OOCYKICHUE
MOJIyYEHHBIX PE3yNIbTaTOB. 3alIUTUTh PE3yNbTaThl JA0OpPaTOpHON paldOTHl CienyeT [0 Haudaia
cieAyrouel no pacnucanuio pabotel. He pexomenayercst umers Gosiee 0HOM He claHHON paboThI
nepes] HayajaoM ClIeAyIoUiel paboThl.

5. CamocrosTenbHas paboTa 00y4aronxcs

5.1. CamocrosTensHas paborta mpeamnonaraeT (GOPMHUPOBAHHE U YCBOCHHE TEOPETUUECKOTO
MaTepuasia Ha 0a3e W3Y4YCHHS W CHUCTEMAaTH3allMl MaTepHajoB YYEeOHHMKOB, OQHIMAIBHBIX
rOCYJTapCTBEHHBIX JTOKYMEHTOB, 3aKOHOB, HOPMAaTHBHO-CIIPABOYHBIX MAaTEPHAIOB C HCIIOJIH30BAaHHEM
MH(OPMAaLIMOHHO-TTOUCKOBBIX CUCTEM, KOMITbIOTEpHOI ceTn HTepHeT.

5.2. OOyyarommmcsi CleIyeT pPYKOBOJACTBOBAaThCSA TIpauKOM CaMOCTOSITENbHON paboThl,
orpeieIeHHbIM Pa0OurM TJIAHOM JUCIMIUIMHBI U BBIMOJIHATH BCE IJIAHOBBIC 3a/laHUs, BbIJaBacMbIe
[IperoiaBaTesieM [l CaMOCTOATEIbHOW PabOThl, U MPEACTABIATh UX B YCTAHOBJIECHHBIN CPOK.

6. PexoMenanuu 1o moAroToBKE M CAaye aTTeCTalUK M0 JUCIUIUIMHE.



6.1. Atrectanus N0 JAUCHUIUIMHE OCHOBaHAa Ha OaJUIbHO-PEHTHHIOBONM CHCTEME, KOTOpas
BKJIIOYAET TEKYIIUH KOHTPOJb YCIIEBAEMOCTH, PYyOESKHBIH KOHTPOJIb B CEMECTPE U MPOMEKYTOUHYIO
aTTECTaLMIO [0 UTOTaM OCBOEHUS JUCLMILIUHBI.

6.2. Texymuii KOHTPOJIb MOJIpa3yMeBAaeT MPOBEPKY F'OTOBHOCTH CTYJIEHTOB K 3aHATHSM, JUIs
Yero MOryT ObITh HCIOJb30BaHbl pa3IMYHbIE MPOBEPOUHBIE 3adaHUs. [IpoX0KIeHUE KOHTPOJBHBIX
pyOexxell NpOBOOUTCA B CEpPeIUHE M B KOHIIE CEMECTpa M MOXKET OCYIIECTBIATHCS B BUJE
KOHTPOJIbHBIX Pa0OT, MUCBMEHHBIX OMNPOCOB M T.A. DTall NMPOMEXYTOUHOH aTTecTaluy MO0 UTOraM
OCBOCHMS IUCLMIUIMHBI B LIEJIOM HOJpa3yMeBaeT cAady 3K3aMeHa M KypcoBoro mnpoekra. Ilpu
MOJITOTOBKE K IPOMEXYTOYHOH arTecTaluy HEOOXOAMMO IO PEKOMEHJOBAHHBIM JIMTEPATYpPHBIM
UCTOYHHKAM MNpOpadoTaTh TEOPETUYECKHI MaTepuall M BHUMATEIBHO W3YYWUTh MaTepuai JIEKIHH,
COOTBETCTBYIOIINI BOIPOCAM, BHIHOCHUMBIM Ha aTTECTALIMIO.

6.3. TeMbl KypcOBOro IpOEKTa BbIAAET IpenojaBaTesib. KypcoBOll MNpPOEKT BBINOIHSIETCA
CTYAECHTaMH CaMOCTOATENIBHO U CIAETCsl B KOHIIE Kypca.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIEHA

1. O0wIue moJI0KEeHNs

1.1. Ilpu peanuzanuu NporpaMmsbl IUCHUIUIMHBI UCIIONB3YIOTCS 00pa30BaTEIbHBIEC TEXHOJIOTHH
B (Qopme JeKIuil, MPaKTHUYECKUX 3aHITHH, TaOOpaTOpHBIX PadOT M CaMOCTOSTENHbHON paboThl ¢
Ucronib30BaHueM Internet-pecypcoB, METOAMYECKUX Pa3pabOTOK, Y4eOHOH, HAYYHO-TIOMYJISIPHOU H
Hay4HOU JIUTEPATYPBI.

1.2. Ha nepBoM 3aHATHM NPETIOAABATEN!

- 3HAKOMUT CTYJICHTOB C ILIEJIIMH U 3aJladyaMd TPEroJaBaeMon AUCIUIUIHHBI, OMPEEIsieT ee
MeCTO B 00pa3oBaTebHON ITporpaMmme, 0003HaYaeT MEXKIUCIIUTUIMHAPHBIE CBS3H;

- YTOYHSIET HANOJHEHHE JEeKIUI W TUIaHbl MPAKTHYECKUX (CEMUHAPCKHUX, J1aOOpPaTOPHBIX)
3aHATUNA B COOTBETCTBMM C pabodyeil mporpaMmol JUCIHMIUIMHBL, C Y4€TOM KOHTHHIE€HTa M YPOBHSA
MOATOTOBKU CTYJICHTOB;

- PEKOMEHAYET OCHOBHYIO M JOMNOJHUTENbHYIO JUTEPATypy M YCIEUIHOTO OCBOEHUS
JTUCLUTLIUHBI;

- JIOBOJMT JI0 CBEJCHUS CTYJICHTOB CUCTEMY OIICHKU 3HAHUH.

2. PexomeHanuu mo moJaroToBKe U MPErnoaaBaHUI0 TUCIUTLTAHBI

2.1. PekoMeH1anmu 1o moArOTOBKE U MPOBEICHUIO JICKITUH:

2.1.1. Ilenp nekuuu - oOpraHu3anys UEJCHANPABICHHON IM03HABATEIBLHON JE€ITEIbHOCTH
CTYJCHTOB TIO OBJQJCHHUI0O TPOrPaMMHBIM MaTepuaioM ydeOHOM aucuuruinHbl. [lpu 3TOM
JIEKIIMOHHBIN MaTepuan pEeKOMEHAYEeTCS TOCTOSHHO aKTyalu3HpoBaTh (BHOCHUTH 3aMeyaHws,
JIOTIOJTHEHUS, TIOSICHEHUS U T.11.).

2.1.2. K TUOUYHBIM CTPYKTYPHBIM 3JIEMEHTAM JEKUHWU OTHOCSATCSA: BCTYIUIEHHE, OCHOBHAS
4yacTh, 3aKII0YeHUE. B Hauane jexkuuu mpenojaBaTelb HA3bIBAET TEMY JIEKIIMH, OCHOBHBIE BOIPOCHI,
BBIHOCHMBIE Ha JIEKIHUIO, YKa3blBAET OCHOBHYIO U JOMOJHUTEIBHYIO JUTEpaTypy U TIJIaBbl M
naparpadsl B HEH, T/Ie U3JI0KEeH MaTtepual Jieknuu. [lociie KaxIoro pasziena aenarTcs 0000maronme
BBIBOJIBI U JTAIOTCSI YKA3aHUS 110 CAMOCTOATEIIbHOM paboTe HaJ MaTepUaIOM JICKITUH.

2.1.3. PexomeHnayercs MaKCHUMaJbHO HCIIOJIB30BAaTh HATJSIHBIE MOCOOMS W TEXHUYECKHE
cpenctBa oOyueHus. [{is atoro pazpabareiBatoTcsi npe3eHTaunu. Kaxaplil cnaiin qomkeH conepkarb
OCHOBHBIE TIOJOXEHUS U COMPOBOXKAATHCS JOMOJHUTEIbHBIMH TPUMEpPaMH M TOSCHEHUSMU
MpenoiaBaTeis.

2.2. PekoMeH1alMK 110 TOATOTOBKE U MPOBEICHUIO IPAKTUYECKUX (CEMUHAPCKUX) 3aHATUM:



2.2.1. llenp mpakTHYeCKUX (CEMUHAPCKHX) 3aHATHH - MPEAOCTaBICHHE BO3MOXKHOCTEH IS
yrayOJIeHHOTO M3Yy4E€HHs TEOpUH, OBJIAJEHUS IMPAKTUYECKUMU HABBIKAMH UM BBIPA0OTKH
CaMOCTOSITEJIbHOTO TBOPYECKOI'O MBIUIEHHUS Y CTyJleHToB. Ha kaxaoM TakoM 3aHsSTHM 0Oydaromuecs
pelIaoT NPaKTHYECKUE 33/JaYd U JIEMOHCTPUPYIOT pe3yJbTaThl BBINOJIHEHUS JOMAIIHETO 3aJaHMus,
BBIJIAHHOTO Ha MPEAbIAYIIEM 3aHATHH.

2.2.2. ]Ins MakCHMMajJbHOTO YCBOEHHUS NMCIUIIMHBI PEKOMEHIYETCS BBIMOJHEHUE PACUETHO-
rpaduyeckux paboT CTYIEHTOB MO MaTepuajaM JIEKIMH U mpakTuueckux padot. [logbopka 3amanuii
OCYIIECTBIISIETCS. HAa OCHOBE H3YYEHHOTO TEOPETUYECKOro Marepuana. Takod MOAXOA MO3BOJISET
MOBBICUTh MOTHBALIMIO CTYJEHTOB MPU KOHCIIEKTUPOBAHUU JICKIIMOHHOTO MaTepuara.

2.3. PexomeHgaMy o OpraHu3aii pyKOBOJICTBA CAMOCTOATEIBHOM paboToil cTy1IeHTOB

2.3.1. CamoctosiTenbHast paboTta mpemnonaraeT GOpMUPOBAHUE U YCBOECHUE TEOPETUYCCKOTO
MaTepuasia Ha ©0a3e W3Y4YCHHS M CHUCTEMAaTH3allMl MAaTepHajoB YYeOHHMKOB, OQHIIMATBHBIX
roCy/1apCTBEHHBIX JOKYMEHTOB, 3aKOHOB, HOPMaTUBHO-CIIPABOYHBIX MaTE€PHAJIOB C HCIIOJIb30BAaHUEM
MH(OPMAaLIMOHHO-TTOUCKOBBIX CUCTEM, KOMITbIOTEpHOI cetn HTepHeT.

2.3.2. B Xone pyKOBOACTBA CaMOCTOSITEIHHOM PabOTOM CTYAEHTOB IIPETo/IaBaTellb MPUOOIIaeT
UX K HAy4YHOMY TBOPUYECTBY, ITOUCKY U PELICHUIO aKTyalbHBIX COBPEMEHHBIX MPOOIeM.

2.4. PexomMeHJallMM 1O MOJATOTOBKE U MPOBEICHUIO JTa0OpAaTOPHBIX padoOT.

2.4.1. JlaGoparopHas (mpakTuyeckas) paboTa - 3TO Takoil MeToa oOy4yeHHs, MPH KOTOPOM
o0yyaromuecs 1oji pyKOBOJCTBOM IIPETOAaBATENs U 110 3apaHee HaMEUCHHOMY IUIaHy MpPOJEIBIBAIOT
OTIBITHl MJIM BBINOJHSIOT ONPEJECIICHHbIE NPAKTUUECKUE 3a/1aHus U B MPOLIECCE UX BOCIPUHUMAIOT U
OCMBICJIUBAIOT HOBBIM yueOHBIH MaTepual.

2.4.2. Ilepen BBINOJHEHHEM KaXJ0W pabOThl MpEAIIECTBYET IPOBEPKa TOTOBHOCTH K
nabopaTopHoit padote (cMm. 1m.2.4.1.), KOTopasi MPOU3BOIUTCS MPEMOTABATEIICM.

[IpenogaBaTens ONEHUBACT YPOBEHb MOJATOTOBKM CTYJIEHTOB IO CIEAYIOLUIUM KIIOYEBBIM
KPUTEPUSIM:

- TOATrOTOBKAa OTBETOB HAa KOHTPOJBbHBIE BOIPOCHI JJIsi IPOBEPKU TEOPETUUECKUX 3HAHMM,
YMEHHI U HABBIKOB JI0 BBIIIOJIHEHUSI Pa0OTHI (KOHTPOJIBHBIC BOMIPOCHI MIPHUIIATAIOTC);

- CaMOCTOSITEJIbHOE HW3Y4YEHME METOJUYECKMX YKa3aHUM 110 NPOBEJEHUI0 KOHKPETHOM
1ab0paTopHOIt paboTHI,

- IOATOTOBKA (DOPMBI OTUETA;

JlormyckaeTcs TakKe BBeJIEHUE APYTUX BOIIPOCOB:

- COCTaBJICHUE CTPYKTYPHOU CXEMbI U3MEPEHHUIA;

- U300paXkeHue MPEANoIaraéMoro xo/ia KpuBbIX, KOTOpbIe OYAyT CHUMAThCs B paboTe,. ...

[lo wuroram mnpoBepkH MpenojaBaresib NPUHUMAET pEUIEHWE O JOIMYCKE CTYAEHTa K
BBITIOTHEHUIO JIA0OpaTOpHOM pabOThl U TPOBOAMT [UIsl CTYACHTOB HWHCTPYKTaX 10 TEXHUKE
6e3omacHocTH (TIpU HEOOXOTUMOCTH).

2.4.3. TlpoBencHne abOpaTOPHBIX pPadOT BKIOYACT B CeOS CIEIYIONIHNE METOIUYCCKHE
MIPUEMBI:

- IOCTAHOBKY TEMbI 3aHATUI U OIpe/eTIeHHE 3a/1a4 JJaOopaTOPHO-IPAKTHYECKON padboThI;

- OIpeJeNieHne nopsaKa J1a00paTOpHO-MPaAKTUUECKON pabOThI WK OTJIEIbHBIX €€ ATAIOB;

- HEMOCPEACTBEHHOE BBINOJIHEHUE JIa0OpaTOPHO-MPAKTUUECKONH paboThl yYalUMHUCS H
KOHTPOJIb MPENOABATENS 32 XO/IOM 3aHATHI U COOII0OICHIEM TeXHUKH 0€30MacHOCTH;

- MOJIBEJICHHE HUTOTOB JIAOOPATOPHO-IPAKTUUECKON paboThl U (hopMyIupoBaHHE OCHOBHBIX
BBIBOJIOB.



2.4.4. IlpenonaBaTenb MpOBEpseT pe3yJabTaTbl BBINOJHEHHUS J1a0OpaTopHO  paboTHl,
oopMieHHOM yuamMMHUCS B BHIE OT4YeTa, (GopMa U COJAEpKAaHHE KOTOPOTO OMpPEIeISIOTCS
COOTBETCTBYIOIIIMMHU PEKOMEHJALUSIMU, IPUBEJCHHBIMU B J1a0OPAaTOPHOM NMPAKTUKyME TUCLUIUINHBI.

2.4.5. OueHKH 3a BBHITIOJIHEHHE J1a0OpaTOPHON pPabOTHI SABISIFOTCSA TMOKA3aTENsIMU TEKYIIeH
YCIEBAEMOCTH yUaIIUXCS M0 y4eOHOU JUCIUILTHUHE.

2.5. PekoMeHmanmu 1Mo oCymieCTBICHUIO KOHTPOJISI 3HAHUH 00ydaeMBbIX

2.5.1. Tlo pucuuriuHe JEHCTBYET OaTbHO-PEUTHHTOBas CHUCTEMa, KOTOpas BKIIFOYAET
TEKyIIMA KOHTPOJIb YCIIEBAEMOCTH U TMPOMEKYTOUYHYIO aTTeCTalldi0 0 UTOraM OCBOCHHUSA
JUCHUTUTUHBI

2.5.2. Ilo pucuUIUIMHE IPETyCMOTPEHBI CIEAYIOLUIME BUJbl aTTECTALUU: TEKYLIUH KOHTPOJIb,
PYOEIKHBI KOHTPOJIb U IPOMEXKYTOYHAS aTTECTaIIHS.

2.5.3. Texymuii KOHTPOJIb OJIPA3yMEBAECT IMPOBEPKY TOTOBHOCTH CTYJEHTOB K JIEKIMOHHBIM,
CEMHUHApPCKUM, JaOOPAaTOPHBIM M MPAKTUYECKUM 3aHATUSAM, MOTYT OBITh MCIIOJIb30BAHBI PA3JINYHbIC
[IPOBEPOYHBIE 3a/1aHUS.

2.5.4. IlpoxoxeHrne KOHTPOJIBHBIX PYOekKel 1Mo UToraM OCBOSHUS TUCIUILTAHBI TPOBOJIUTCS B
CepeIuHe U B KOHIIE CEMECTpa.

2.5.5. Drtan nOpOMEXYTOUYHOM aTTeCTalid IO MTOraM OCBOCHMS JAMCHUIUIMHBI B LIEJIOM
M0/Ipa3yMEBAET NPUEM 3K3aMEHA U CAMOCTOATEIbHYIO IOATOTOBKY K HEMY.

2.5.6. Tembl KypcOBOro NpOEKTa BBIJAET INpenojaBarenb. KypcoBOH NPOEKT BBINOIHSETCA
CTYJEHTaMHM CaMOCTOSITEJIBHO M NpPENnojAaBaTelb NPUHUMAET cJadyy KypCOBOI'O IPOEKTa B KOHLE
cemecTpa.

ABTOp(BI):

Apxanrenbckuid Auapeit ropesuu

Konecuukos CesrocnaB Biaagumuposuy, k.¢.-M.H.,
JIOLEHT



