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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpodeccroHabHbIe MK-1.B/HA CnocobHOCTb NPOBOANTL (DyHAAMEHTa/IbHbIE Y NPUKIaAHbIE UCCef0BaHUA B
KOMnNeTeHumn 061acTn reodiM3nyeckmx MeToA0B NOMCKa NONE3HbIX MCKONAEMbIX

reotmsnKm

MK-1.B/HA. 1 NmeeT npefcTaBneHne 0 BeAyLMX TEXHOMNOTUAX U METOAMKaX B 06/1aCTH
NpoBeAeHNS 3KCNEPUMEHTaIbHOM U HaYYHO-UCCNEe0BaTeNbCKON LeATeNIbHOCTM B 061acTy

2. Tpe6oBaHunss HI'TY K nnaHupyemMbIM pesysibTaTam 00y4YeHWsi, COOTHECEHHbIM C
NHAMKaToPaMu AOCTUXEHNSA KOMMETEHLMIA

Tabnuua 2.1

NHANKaTOPbl AOCTVXKEHUS] KOMMETEHLMIA

PesynbtaTbl 06yyeHns

dopMbl opraHmnzaumm
3aHATUN

IIK-1.B/HA. 1 Umeet npeacTaBiieHde 0 BeyNIUX TEXHOJIOTHSIX H MeTOTHKAX
B 00/12CTH NPOBe/IeHUsI IKCIIEPHMEHTAIBHONH U HAYYHO-HCC/Ie{0BATeIbCKOI
HeSITeJILHOCTH B 00JacTH reopu3sukn

3HaTb OCHOBHbIE UZeW Nepeaaun UHHoPMaLMK MO PaANOTEXHUYECKOMY KaHaly
CBSI3W.

Nekumn; CamocTosTebHas paboTal

3HaTb (iM3nYecKme MPOLEeCChl, NPONCXOAsALLME NPK 06paboTKe CUTHaNOB B
PafMOTEXHUYECKMX LIENSX.

Nekumn; CamocTosTebHas paboTal

3HaTb TEPMUHO/ONNIO PaANOTEXHUYECKNX CUTHAOB.

INekuwn; NlabopaTopHble paboThbl;
CamocToaTenbHas paborta

3HaTb OCHOBHbIE Nien, Ha KOTOpPbIX 6a31/|pyeTc9| Teopua pagnoTeXHNYECKUX
CUrHau108

Nekuun; CamocTonTe/bHas paboTa|

3HaTh pa3nyHble NPeACTaB/EHNS CUTHANOB: AMHAMUYECKOE, CMeKTPa/lbHOE,
[MNCKDETHOe.

Nekuun; CamocTosTelbHas paboTa|

3HaTb 3/IEMEHTHI, KOPPENAUNOHHOI0 aHa/ln3a 1 ,CI,VICerTHO|7| 06pa6OTKI/I CUTHAJ/I0B.

Nexuyy; CamocTosTeNbHas paboTal

3HaTb cnocoobb! npeacTtas/EHNA OCHOBHbLIX TUMNOB MOAYNMPOBaHHbLIX CUTHa/10B

Nexuyy; CamocTosTeNbHas paboTal

YMeTb 3anuncbiBaTb MaTeMaTUYeCKMe MOLENIN CUTHAOB; MPeACTaBNATb CUTHa/bI B
6asnce pasnny-HbIX OPTOrOHa/IbHbIX (pyHKLI,I/IVI (FapMOHVI‘-IeCKI/IX, KOMMNIEKCHbIX
3KCNOHEHUMaNbHbIX, Yonwa u T.4.).

MpakKTnyecKre 3aHATUS;
CamocTosTenbHas paboTa

YMeTb OCyLLECTBNATL CI'IeKTpaJ'IbeII\/JI n KOppE]’IFIU,I/IOHHbII\/JI aHa/IN3bl
pPagnoTEXHUYECKNX CUTHAIOB.

MpaKTUYecKme 3aHATUS;
JabopaTopHble paboThl;
CamocTtoaTenbHas paboTa

YMeTb ANCKPETM3NPOBATh HEMPEPbIBHbIE CUMHASbI; MPOBOAUTL BO BPEMEHHOL
0651acTV onepauuio AUCKPETHON CBEPTKM U BbIYMCIEHNS ANCKPETHON AK®, a B
4acToTON 06/1aCTU ANCKPETHOTO NpeobpasoBaHus Pypoe (BMNP).

MpakKTnyecKre 3aHATUS;
CamocTosTenbHas paboTa

YMeTb paccunTaTb OCHOBHbIE MapameTpbl MOAYIMPOBaHHbIX CUTHaI0B
(Koath(hmLMeHT aMNANTYAHOW MOAYNALMK, UHAEKC YT/I0BOA MOAYAALMN, LUNPUHY
NO0/I0Chl MOAYMPOBAHHbIX KOMEO6aHWA U T.14.).

MpaKTUYecKme 3aHATUS;
JabopaTopHble paboThl;
CamocTtoaTenbHas paboTa

3HaTtb TEPMUHONOTNIO PagNOTEXHNYECKINX u,erle|7|.

Nexuyy; CamocTosTeNbHas paboTal

3HaTb OCHOBHbIE 1AEN, HA KOTOPbIX 6a3MpyeTCs TeopUs PafMOTEXHUYECKNX
Lenei.

Nexuyu; CamocTosTeNbHas paboTy

3HaTb METO/Ibl aHANN3a INHENHbIX LENeii.

Nexuyy; CamocTosTeNbHas paboTal

3HaTb 3/1eMEHTbI TEOPUM YCTOWYMBOCTY PAANOTEXHUYECKMX LIENEN.

Jlekuyn; CamocTonTe/lbHas paboTa

3HaTb METO/ibl UCCME0BAHNS HENMHEWHbBIX LIENeN.

Jlekuyn; CamocTonTe/lbHas paboTa

YMeTb OLEHMBaTb YCTOMUMBOCTb IMHEMHbIX Lieneii BKOYas Lenu ¢ 06paTHOi
CBSI3bH0.

Nekumm; MNpakTnYeckme 3aHATUS;
JTabopaTopHble paboThl;
CamocToaTenbHas paboTa




YMeTb annpoKCUMMNPOBaTb XapaKTePUCTUKN HeIMHEHbIX 3/1EMEHTOB.

Nekuwu; NlabopatopHble paboThl;
CamocToaTenbHas paborta

YMeTb peLuaTb 3afa4un aHanm3aa IMHENHbIX U HEMIMHENHBIX PaANOTEXHUYECKNX
LIeMneit, Kak BO BPEMEHHO, TaK U B YaCTOTHOI 061acTsX.

Nekumu; MNpaKTUYeCKUe 3aHATUS;
abopaTopHble paboThl;
CamocTosaTenbHas paboTa

3HaTb MPUHLMMbI AECTBUA PafMOTEXHUYECKMX LIEMei ¢ 06paTHOW CBA3bIO.

Nekumu; MNpaKTUYeCKUe 3aHATUS;
CamocToaTenbHas paborta

3HaTb NMPUHLMN [eCTBUS, XapaKTepUCTUKN 1 NapameTpbl  (UAbTPOB, yeunuTeneli
YMHOXWTENE, MOLly/INTOPOB, AETEKTOPOB, NPeo6pasoBaTeneii YacTo bl 1
aBTOTeHepaTopOB.

Nexuyn; CamocTosTeNbHas paboTy

3HaTb CXeMbl NOCTPOEHNS MPOCTbIX (DUALTPOB HMKHUX U BEPXHUX YaCTOT, a TakXKE
NnoJ0COBOro UILTPA.

Nexuyn; CamocTosTeNbHas paboTy

3HaTb CXemy MOCTPOEHUS U 0COBEHHOCTY PaboThl PE3UCTUBHOIO YCUIUTENS B
JIMHENHOM U HEIMHEVHOM PEXMMAX.

Nexuyn; CamocTosTeNbHas paboTy

3HaTb CXeMy MOCTPOEHMS PE3OHAHCHOIO YCUINTENS B IMHENHOM pexxume 663
06paTHOA CBA3M 1 C 06PATHOI CBA3bI0, @ TaK)Ke 0COBEHHOCTU ero paboThl B
HENMHEHOM PEXMME.

Jlekuyn; CamocTonTe/bHas paboTa

3HaTb CXeMbl NOCTPOEHUS Pas/INyHbIX TUMOB yMHO)KVITeﬂel‘/JI 4acCTOThl.

Jlekuyu; CamocTosTe/lbHas paboTa

3HaTb CXeMbl MOCTPOEHMS Pa3/IMYHbIX TUMOB MOAYNSTOPOB.

JNekumn; CamocTosTelbHas paboTa|

3HaTb CXeMbl MOCTPOEHWS Pa3/IMYHbIX TUMOB [IETEKTOPOB.

Nekuun; CamocTosTelbHas paboTal

3HaTb CXeMbl NOCTPOEHWS NPe06Pa30BaTe/Ns YaCTOThl M CUHXPOHHOTO AETEKTOpA.

Jlekupmm; CamocTtosTeNbHasA paboTa

3HaTb CXeMbl MOCTPOEHMS Pa3INYHbLIX TUMOB aBTOFEHEPATOPOB C BHELLIHEN 1
BHYTPEHHEN 06paTHOM CBA3bIO0.

INekuwmn; CamocTosTeNbHasA paboTa

YMeTb paccunTbiBaTb U M3MEPSTb YAaCTOTHbIE 1 BPEMEHHBIX XapaKTepPUCTUK
(rpaHUYHyt0 YacToTy, NOMoCy NPOMYCKaHWs, BPEMS YCTAaHOBNEHWS CTaLMOHAPHOIO
pexxuma u T.4.) MNHEeRHbIX Lenei, Bkatodas uenm ¢ OC.

MpaKTUYecKme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTensHas pabota

YMeTb NoA6MpaTh TUMbl HENMHERHBIX 31EMEHTOB W BbIGUPATb PEXMUMbI UX PaboTbl
AN OCYLLLECTBNEHMS Pas3nyHbIX yHKLMOHAbHbIX NPeobpasoBaHuii
PafMOTEXHUYECKNX CUTHA/IOB (YCUNEHME, YMHOXEHWE, OrpaHnyeHre, MoaynsaLms,
JETEKTUPOBaHMWe, NPeobpa3oBaHme YacToThl U T.4.); OLEHUBATb HENIMHENHbIE
NCKXKEHUS.

Nekuun; JlabopaTopHble paboThl;
CamocTonTenbHas paboTa

YMEeTb OLEHMBATb JINHEHbIE U HENTMHERHbIE UCKAXKEHMUS PaANOCUTHAIOB Ha
BbIXO/J€ anepuoanYecKnX 1 n3bmpartenbHbIX LIENei.

INekuwn; NlabopatopHble paboThbl;
CamocToaTenbHas paborta

YMeTb paccunTbiBaTh U M3MEPSTb OCHOBHbIE MapameTpbl W XapaKTepUCTUKM
yCUNuUTene, yMHOXMTENENR, OrpaHNInUTeNeld, MOAyNsSTOPOB, AETEKTOPOB, U
npeobpasoBaTtesen.

Nekuun; JlabopaTopHble paboThl;
CamocTonTenbHas paboTa

YMeTb paccuUnTbiBaTb aBTOreHepaTopbl (YC/I0BUS U TUM CaMOBO36YXAEHNS,
CTaLMOHAPHY0 aMMNIMTYay W YacToTy, YCTOWYMBOCTb CTALIMOHAPHOIO PEXMMA),
U3MEPSATb X MNapameTpbl.

Nekuun; JlabopaTopHble paboThl;
CamocTonTenbHas paboTa

YMeTb CamMOCTOSATENbHO OLEHMBATL 0CO6EHHOCTU (DYHKLMOHMPOBaHMS
PagMOTEXHUYECKMNX YCTPOMCTB (MPUUNHHO-CNEACTBEHHbIX CBSI3EN), a TaKxke
BO3MOXHbIX CMOCO6GOB M3MEHEHWS PEXXUMOB X PabOoThbl C Lie/Ibl0 HACTPOIKM,
PEryvMpoBKM UM MOJEPHU3ALMN.

JabopaTopHble paboThl;
CamocTonTenbHas paboTa

YMeTb 9KCMepUMEHTaNIbHO UCCNe0BaTh BCE YOMAHYTbIE Bbille
PaAMOTEXHUYECKME YCTPOICTBA C MOMOLLbI0 CTaHAAPTHBIX U BUPTYarbHbIX
M3MEPUTENbHBLIX NPUGOPOB (ocumnnorpad, reHepaTop CTaHAAPTHBLIX CUrHasoB,
3N1EKTPOHHbI BONLTMETP U T.4.).

JabopaTopHble paboThl;
CamocTonTenbHas paboTa

YMeTb NPOBOANTb NPsSIMbIE 1 KOCBEHHbIE U3MEPEHMS XapaKTEPUCTUK CUTHAMN0B U
Leneii, rpaMmoTHO 06pabaTbiBaTb U 3aNMUCbIBaTb PE3yNbTaTbl U3MEPEHWIA.

abopaTopHble paboThl;
CamocToaTenbHas paborta

YMeTb BbICKa3bIBaTh FMMOTE3bl 0 BO3MOXHbIX HECOBMAJeHUAX JaHHbIX
NpeaBapuTE/ibHbIX PACYETOB C pesy/bTaTaMu J1ab0paTOPHbIX 3KCNEPUMEHTOB.

JabopaTopHble paboThl;
CamocToaTenbHas paborta

YMeTb NHTEPMNPETUPOBATL NOJyYeHHbIe Pesy/bTaThbl CcBOeiA [eATeNbHOCTH,
KPUTUYECKN OLEHMBATb PE3Y/IbTaTbl PACYETOB N 3KCMNEPUMEHTOB.

JlabopaTopHble paboTsl;
CamocTosTeNbHas paborta

YMeTb afleKBaTHO OCYLLECTB/ISITb CAMOKOHTPO/Ib 1 CAMOOLIEHKY (40, B XOfE 1

nocne BbINOHEHMS 3KCMEPUMEHTA).

JTabopaTopHble paboThl;
CamocTosTenbHasa pabota

3. CofepykaHue 1 CTPYKTypa ANCUUN/NHBI

Tabnmua 3.1



TeMbl NeKuni

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMbl, Yac.

NHankaTopbl
LOCTVXKEHUA
KOMMeTeHUniA

YyebHast AeATENbHOCTb

CemecTp: 4

AnpakTnyeckas egMHMLA: PafnoTeXHUYECKUIA KaHan nepejayuv nHhopmaumm.

1. OCHOBHble TEPMUHBI 1
onpegenexns. O6o6bLLeHHas
CTPYKTypHas cxema
pagnoTeXHUYECKOro KaHana
nepefayn nHMopmauum

MK-1.B/HA.
1

KpaTtkas uctopumyeckas
crnpaska. O606LeHHan
CTPYKTYpHas cxema
nepegayn nHhopmaumm.
OcCHOBHbIe onpegeneHuns.
Mpeo6pasoBaHme
nHopmaLum B
PafMOTEXHUYECKOM KaHare.
OCHO6eHHOCTK
COBPEMEHHOA
PafMO3NIEKTPOHNKN.

AnpaakTuyeckas eauHnLA: SNeMeHTb

| TEOPUN CH

rHasioB

2. BBefieHve B Teopuio
CUrHasIoB.

MK-1.B/HA.
1

Knaccuukaums curHanos.
Maremaruyeckas Mogesb
curHana. MpuHuune,
Nex<a-Lue B OCHOBe
npeLCcTaBNeHns CUrHaMoB.

3. AnHamnyeckoe
npegcTas/ieHme.

MK-1.B/HA.
1

MpUHLMN AUHAMUYECKOTO
MpeLCTaBNeHNs.
cnonb3oBaHue B kKayecTse
3/1eMEHTaPHbIX CUrHA/IOB
(hyHKLMK XeBucainga v
Jvpaka.

4. ['eomeTpuryeckne metToapl
npeAcTaBneHnsa CUrHa10B

MK-1.B/HA.
1

MpencraBneHne o curHane
Kak o
BekTOpe.O6O6LLEHHBIA psj
dypbe.. MNMeprognyeckume
cuUrHanbl U Pag ®dypeoe;
CMEKTP NepuoaNYecKoro
curHana .
Henepunognyeckume curHasbl
N MHTEerpanbHoe
npeobpasoBaHune Pypbe;
CMeKTpasibHas NnjaoTHOCTb.
MpeobpasoBaHue Jlannaca.
TeopeMbl O CMEKTpax.

5. DHepreTunyeckume
COOTHOLLIEHWS B CMEKTPaSIbHOM
obnactu.

MK-1.B/HA.
1

PacrnipefienieHvie a3Heprum B
CMeKTpe NeproaNYecKoro
CUrHana. HepreTnYecKuii
CMeKTP HenepuoAMYecKoro
curHana. O6o6LLEHHas
thopmyna Panes; B3anMHblIl
3HEpPreTUYecKuii CNeKTp.
CooTHOLEHUA Mexay
DJIMTENIbHOCTBIO CUrHaNa v
LUMPUHOW CreKTpa.




6. KoppensymoHHble
npeacTas/ieHns CUTHaOoB.

MK-1.B/HA.
1

ABTOKOPpPENALMOHHaA
hyHKUma (AK®D)
[EeTEPMUHNPOBAHHBIX
CWTHAJIOB; OCHOBHbIE
CBOWCTBA; MHTepBaI
Koppenaumn. BaanmHas
KOppenaumoHHasa GyHKLUK.
CaA3b Mexxay AKP n
3HEPreTUYECKNM CNeKTPOM
CUrHasa.

7. QuckpeTHoe
npescTaB/eHne CUrHasIoB

MK-1.B/HA.
1

CurHanbl ¢ orpaHNYeHHbIM
CMNEKTPOM;
OpTOroHanmn3auus; 6asmc
KoTtenbHuKoBa. Pag
KoTefnbHMKOBa; Teopema
KoTenbHUKOBA,;
JAUCKpeTn3auma
HernpepbIBHbIX CUTHAJI0B.
CniekTp
[MNCKPETM3NPOBAYHbIX
CUTHa0B

8. CurHanbl 1 Nomexu

MK-1.B/HA.
1

CnyualiHble BeIMYUHBI;
CTaTUCTUYECKME
XapaKTepUCTUKM CUCTEM
CNyYaliHbIX BENYVH.
CnyualiHble npuecchbl.
CnekTpasnbHble
npescTaBfieHuns
CTaLMOHapHbIX Cy4aiHbIX
MPOLLECCOB.

Jnpaktuyeckasa egmHuua: PagnocurHasol

9

AMNNNTYAHO-MOAYNMPOBaHHb!

e KonebaHus.

MK-1.B/HA.
1

MogaynMpoBaHHble
KonebaHusa. Obuive
onpezeneHuns.
AMNAUTYLHO-MOLYIMPOBAH
Hble KonebaHms (AMK).
MaTemaTtunyeckas Mogesb,
KO3(P(hULMEHT aMNINTYLHOW
MOZYNIALMK, CNEKTP,
LUMPMHA MOOChI, 3HEeprus,
BEKTOpHas Auarpamma
AMK.

Kone6aHmsi ¢ UMMynbCHOM
MOZYNALMEN: BUAbI, CNEKTP,
6/10K-CXema MMNYNbCHOTO
MOLYNATOpA.




10. KonebaHus ¢ yrnosoi
MoAaynsaLmen.

MK-1.B/HA.
1

KonebaHws ¢ yrnoBoli
mogmynauuen (Y MK):
YaCTOTHO-MOAYNMPOBaHHbIE
1 (ha30-mMOoLy/IMPOBaHHbIE
konebaHunsa (UMK u
®MK).CpaBHuTenbHas
xXapaktepuctuka UMK u
®MK: maTemaTmyeckas
Mofenb, NonHasa asa,
MrHOBEHHas YyacToTa,
WHLEKC YrN10BOWA
moaynaummn. Cnektp YMK
Npu pasMyHbIX NHAEKCaxX
moaynaummn. BektopHas
Anarpamma. LLnpnHa
nosocel, 3Heprna YMK.

11. KonebaHus ¢ UMMybCHOM
MOAyNsAUMei.

MK-1.B/HA.
1

Pa3HOBUAHOCTM KO/ebaHuiA
C MMMYNbCHOV MOAYNALMENA:
ANM/AM, ANM/AM,
BM/AM.
PyHKLUMOHaTbHAA cxema
MMMYbCHOrO MOAYNATOpA.
CnekTp CUrHaNoB Mpw
MMMYNbCHON MOAYNALWMN.

Onaaktuyeckasa eanHnya: PagnoTexHUYecKume Lenm

12. PafnoTexHUYecKume Lenu:.
TEPMUHBI, OMpeaeneHuns,
Knaccumkaums, 3agaqn
Teopun Lenei, anropmutm
aHannsa.

MK-1.B/HA.
1

PafiMoTeXHUYecKue Lenw:
TEPMUHBI, OnpefeneHus,
Knaccuurkaums, npsMas u
obpaTHas 3agaun Teopun
Lenen. MaTemartunyeckas
mogens PTLL.

AnpakTuueckas eanHuLa: MeToabl a

Hanmsa NuHelHbIX PTL,

13. BpemeHHOIA. YaCTOTHbIV 1
Knaccuyeckmin aHanms PTL,

MK-1.B/HA.
1

MpuHLMN BpeMeHHOro
aHanmsa PTL,. NHTerpan
Jroamens. ImnynbcHas
nepexofHas
XapaKTepucTuku. AHanus
PTLL c nepexofiom B
YaCTOTHYHO 06/1aCTb.
YacToTHbIM KOahhULneHT
nepegaun. CeAsb Mexay
YaCTOTHbLIMW BPEMEHHbLIMM
XapakTepuctukamu PTLL.
Knaccuyeckuii MeTog
aHanmsa PTL,.
Cob6CTBEHHbIE 1
BbIHY)XiEHHbIe KOnebaHus,
nepexoLHON 1
YCTAHOBUBLUMIACA PEXUMBI.




14. O6paboTka
[eTepPMUHNPOBAHHbIX
curHanos JIPL, ¢

MOCTOAHHLIMW NapaMeTpamMn.

MK-1.B/HA.
1

RC-uenu Kak Lenu nepeoro
nopsgka. YacTtoTHbli
KO3(h(hMUMEHT nepesavu,
MM-NY/bCHAsA 1 NepexoaHas
XapakTepucTuka.
OnpepgeneHve GunbTpa.
®unbTpsl Ha 6ase
RC-uenein. SnekTpryeckoe
anddepeHUMpoBaHme 1
VHTErpupoBaHme.
Koneba-TenbHbli KOHTYP
KaK LieMnb BTOPOro nopsfka.
YacToTHbIA KO3(huUMeHT
nepegayv, UMMynbCHas 1
nepexofHas
XapaKTepUCTUKN.
MonocoBoii pUnbTP.
Pe30HaHCHBI yCUNnUTeNb B
NMHEHOM pexuMe.
O6paboTka AMK 1
pagMonMnynbCoB
n36mpaTeNibHON LIENbIO.
YCnoBus HEMCKaXXEHHOA
nepejayv CUrHasoB Yepes
N, NnHeliHble
NC-KaXKEHUS.

AnpakTndeckas eanHuLa: JIMHeNHbIE CUCTEMbI C 06paTHOM CBS3bIO.

15. OnpegeneHne NMHERHbIX
cucTeM ¢ 06paTHON CBA3bIO
(OC). KoathdpmmeHT
nepegayu, NoNOX1TeIbHaA U
oTpuuatensHas OC.

MK-1.B/HA.
1

OnpepeneHve cUCTeM ¢
o6paTHoli cBA3bio (OC).
KoaththmumeHT nepegaum,
MONIOXUTENbHASA U
oTpuuaTensHas OC (MOC n
0OO0C). BnuaHve OC Ha
Xa-paKTepuUCTUKN
PE30HaHCHOr0 yCUInTens.
MpumeHeHne OOC ang
YNy4LLIeHNs XapaKTepucTmK
NVHelHbIX ueneli. Buabl OC
Mo cnocoby coeanHeHus
YEeTbIPEXMOJTOCHNKOB.
BnnsaHue OC Ha YaCTOTHbIe
1 BPEMEHHbIe
XapaKTepucTnKu
PE30HAHCHOr0 YCUINTENS.

16. YCTOAUMBOCTb JIMHENHBIX

cuctem 1 cmuctem ¢ OC.

MK-1.B/HA.
1

YCTORUYNBOCTb IMHENHbIX
CMCTEM BK/tOYasi CUCTEMbI C
OC. OnpegeneHve
ycToinumsocTu. Kputepuu
YCTOWYMNBOCTU:
onpegeneHue,
anrebpaviyeckme un
reoOMeTpuYecKme Kputepum.
VMcnonb3oBaHue AUX n
dYX on1a OuUeHKK
YCTOMYMBOCTY NIMHENHON
CUCTEMBI.

CemecTp: 5

AvpaKTyeckas eanHMLA: dN1eMeHTbI TEOPUN HeNTMHEHbIX PaaMOTEXHNUECKUX LieMeil.




CpaBHuUTeNbHasA
XapaKTepucTuka u
OCHOBHbIE 0COBEHHOCTU
HeIMHERHbIX U
napa-mMeTpUYecKmx Lienei.
Knaccugukaums
HeIMHERHbIX
3N1eMeHTOB.HennHenHble

17. CpaBHuTeNbHas
XapaKTepuUCTMKa IMHENHBbIX.
HeNTMHEHbIX U

napameTtpuyeckmx PTL,. MK-1.B/HA. ,

2 0 0 PE3UCTUBHbIE 3/IEMEHTI:
TepMUHbI, onNpeaeneHus, 1 Da3HOBUHOCTY BAX 1
KnaccuiuKaumm. OCHOBHbIe NapameT-pbl.
Annpokcmmaums

AnnpokcumMaLms
XapakTepuctuk H3:
KyCOYHO-/10MaHas,
MoJIMHOMOM,
3KCMO-HEHLMa/bHbIM
MOSIMHOMOM.

Xapaktepuctuk H2.

O6LLMe 3aKOHOMEPHOCTK
aHanm3a KonebaHuin B
HeNMMHeRHbIX Liensax.
I"pagnyeckmnii aHanms.
dopmynbl TPEX U NATH
opAuHaT. AHaIMTUYeCKme
METOAbl raPMOHNYECKOTr0
aHasmsa HL;:
CMONb30BaHNe
TPUTOHOMETPUYECKNX
(hopmyn KpaTHOro
aprymMeHTa, yrsia OTCeYKM,

18. AHanu3 KonebaHuii B 3 0 0 MK-1.B/HA. |tbyHKuwi1 Beccens oT

HEIMHEVHBIX Liensx. 1 MHMMOrO apryMeHTa.
OC06eHHOCTM BO3AECTBUSA
Ha H3 cymmbl

rapMOHNYECKNX KONebaHmiA.
Kom6MHaLoHHbIe 4acToThl,
nopsa0K KOMOUHALMOHHbBIX
yactoT. Knaccugmkaums
npeo6pa3oBaHnii CUrHa/I0B
B HE/IMHENHbIX U
napameTpUYeCcKmX Liensx.
MpuHUMN ncnonb3oBaHMA
HL, v ML, gna
npeo6pas3oBaHNs CUTHAJIOB.

AnpakTuueckas earHunLa: Mpeo6pasoBHUSI CUTHAIOB B HE/TMHEVHBIX U NapameTpuyeckux PTL,




19. HenwvHeiHoe ycuneHve n
YMHOXEHME 4acToTbl.

MK-1.B/HA.
1

HenvHeinHoe pe3ucTuBHOE
yCWneHune KonebaHuii.
PeXXnMbl paboTbl H3 B
yeunutene. KoagumumeHTt
HENIMHENHBIX NCKaXKEHWIA.
HenvHeinHoe pe3oHaHCHOe
ycuneHue KonebaHwuii.
KBasunrapmMoHWYecKuii
meTog4 pacyeta HL,
KonebatenbHas
(amnanTyaHasn)
XapaKTepucTunka, CpeaHss
KpyTnsHa. Krij,
Pe30HAHCHOr0 yCUnTeNs,
MyTW ero NoBbILLEHMS.
YMHOXeHWe 4acToThl.
ONTUMa/IbHBIA yron
OTCEYKM NPW YMHOXEHWN.

20. Mogynauus.

MK-1.B/HA.
1

AMNANTYAHAA MOLYNAUMA:
npuHuun, AM r3meHeHnem
CMELLEeHNA, cTaTuyeckas
MOAYNALMOHHASA
XapakTepuctuka. banaHcHas
MoaynAumMA: npuHLmMN BM,
KO/bLLEBOIN MOAynaTop,
nepeMHOXeHWe CUTHanoB.
MeTozbl NOCTPOeHMS

0Ll HOMOJIOCHbIX
MOZLYNATOPOB. YacToTHaA
moaynauma. MpuHLumUnb
MOCTPOEHNS YaCTOTHbIX
MoaynATopos. Pa3oBas
moaynaums. Cnocobel
nonyyeHna ®MK.

21. [leTeKTUpOBaHMWe.

MK-1.B/HA.
1

[JeTekTnpoBaHue
KonebaHuii. AM-aeTeKTop:
NPVHLUWMN, NIMHEHOE 1
KBafpaTnyHoe
[eTeKTMpOBaHMe,
[eTeKTopHas
XapaKTepuCTHKa, OCHOBHbIE
napameTpbl AeTeKTopa.
OM-feTeKTop: NPUHUMN K
CXeMbl peanu3auuu.
UM-geTeKTop: 6/10K-cXema,
MPVHLMN MOCTPOEHNS,
OCHOBHbIE CXeMbl.




23. MNpeobpas3oBaHme YacToTbl

MK-1.B/HA.
1

MapameTpuyeckne
Pe3NCTMBHbIE LiENu.
Oc06eHHOCTM BO3LeCTBUSA
Ha He/TMHENHBIN 3N1eMEHT
CYMMbI FrapMOHNYECKMX
KonebaHWiA.
Kom6UHaLMOHHbIE YacTOTbl.
MPUHLMMNbI UCMO/b30BAHNSA
HEe/IMHENHBIX 3/1EMEHTOB B
KayecTBe NapaMeTpUYecKuX.
MpeobpasoBaHme HacTOThI:
6NoK-cxema
npeobpasoBatens, MeToj,
pacyeTa, OCHOBHblE
napameTpbl. CUHXPOHHOE
LeTeKTMpOBaHMe.

Onpaktuyeckada egmHuua: e

HepupoBaHuWe rapm

OHNYECKUX KonebaHWiA.

24. ABTOKONe6aHus.

MK-1.B/HA.
1

ABTOKONne6aHus (AK),
asToreHeparopsl (AlN):
TEPMUHbI, ONpeseneHns,
Knaccupukaums.

25. ABTOreHeparopsbl ¢
BHewwHeli OC

MK-1.B/HA.
1

Ycnosus caMoBO30YXXAeHNS
AK B AT ¢ BHewwHelt OC.
KBasnrapmoHuyeckas
Teopus Al. YpaBHeHus
6anaHca amnauTyg 1 (as:
pacyeT CTalMOoHapHO
aMmnnTyabl U YactoTbl AK.
YCTONYMBOCTb
CTaLMOHapHOT0 peXxxnMa.
MSArKUA 1 XXECTKWIA
PEXMMbI CAMOBO36YXXAEHUS.
HenuHeiiHoe
anddepeHymansHoe
ypaBHeHue Al. OCHOBHbIe
CXEMbl.

26. ABTOreHeparopbl ¢
BHYTpeHHel OC.

MK-1.B/HA.
1

Ycnosus caMoBO30YXAeHNS
AT ¢ BHyTpeHHeli OC.
PacuéT cTaumoHapHoro
pexviMa.

TeMmbl NabopaTopHbIX paboT

Yacbl

N3 Hux B
thopme npaxT.
noAr., vac.

AKTUBHblE
opmbl, yac.

NHankaTopbl
[OCTMKEHMSA
KOMMeTeHLn

Yue6Has AesTeNbHOCTb

CemecTp: 4

JniakTuyeckasa eanHnua: 91emMeHTb

I TeOpUn cn

rHasioB

1. i3amepeHue napameTpoB
LeTepPMUHNPOBAHHbIX
CUrHasIoB

MK-1.B/HA.
1

O3HOKOM/IEHNE C
NnabopaTopHbIM CTEHAOM.
13mepeHre ¢ NOMOLLGHO
BUPTYa/IbHbIX MPMO0OPOB
napameTpoB
rapMOHMWYECKOro,
NMYNbCHOTO U
aMnIMTygHO-MOLYIMPOBaHH
0ro CUrHasios.

OnpakTndeckas eanHmua: MeToabl aHanmsa nuHelHbix PTL,




2. RC-(hunbTpbl HUKHUX 1
BEPXHWX YacToT.

MK-1.B/HA.
1

ViccnefoBaHme 4acTOTHBIX U
MepexoAHbIX XapaKTepucTmK
RC-nnbTpoB BEPXHUX W
HWKHUX YacToT. M3mepeHue
rPaHUYHON YacToTbl,
Mos1ockl MPonycKaHus,
BPEMEHUN OKOHYaHWS
NepexoAHoro peXxxvMa.
O6paboTKa NpoCTeMLLNX
curHanos RC-unbTpamu
BEPXHUX N HMXKHUX YaCTOT.

3. MapannenbHbli
KonebaTenbHbIN KOHTYP.

MK-1.B/HA.
1

3yyeHne YaCTOTHbIX 1
BPEMEHHbIX XapaKTepucTuk
napansieslbHoOro
KonebaTenbHOro KOHTypa
npv NOAHOM W YaCTUYHOM
nogknoyeHun. VismepeHne
OCHOBHbIX MapameTpoB
KOHTYpa. BnnsaHue
COMPOTMB/IEHUA LLIYHTA Ha
XapaKTepucTuKu u
napameTpbl KOHTYpa npu
Pas3INYHBLIX NOAKIHYEHNAX.

AnpakTndeckas eanHuLa: JIMHeNHbIE CUCTEMbI C 06paTHON CBA3bIO.

4. BnunsHne o6paTHOIA CBA3U
Ha XapaKTepUCTUKUN NNHENHO
uenw.

MK-1.B/HA.
1

W3yuyeHne BAMAHNA
NONMOXUTENbHOW 1
oTpuuatensHoin OC Ha
4aCTOTHbIE U BPEMEHHbIE
XapaKTepucTnKu
Pe30HaHCHOro
yemnutens. Kputnueckuii
PEXMM paboThl.

CemecTtp: 5

AvpakTudeckas earHuLa: Mpeo6pasoBHUSI CUTHAIOB B HEJTMHEWHBIX U NapameTpuyeckux PTL,

5. HenuHeliHoe pe3oHaHCHoe
YCUNEHME N YMHOXKEHME
4acToThl.

MK-1.B/HA.
1

WccneposaHme paboTsl
Pe30HaHCHOr0 YCUNUTENS B
HENMMHENHOM peXxnme.
Koath(hmumeHT yeuneHuns,
amnanTygHas
XapaKTepuCTUKa, CpeaHss
KpyTnsHa. epesog
YCUNUTENS B PEXUM
YABOEHUSA YacTOThI.
OnNTUMU3aLMA PEXUM
Y[IBOEHWS YacCTOThl.

6. AMNANUTYAHas MOAynauus
M3MEHEHNEM CMELLIEHUS.

MK-1.B/HA.
1

Crartuyeckas
MOZY/IALMOHHAA
XapaKTepucTuKa, Bbi6op
paboyeli Toukm. Moabop
napamMeTpoB HECYLLEro 1
YNPaB/AOLLErO CUrHAJIOB.
MonyyeHne HENCKAXKEHHO
N UICKOXKEHHOW
0AHOTOHanbHOW AM.




7. JeTekTupoBaHue
amnInTyaHO-MOAYIMPOBAHHbI
X KonebaHui.

MK-1.B/HA.
1

[VoaHbIiA feTekTop:
[eTeKTopHas
XapaKTepucTuka,
KBagpaTUYHbIA N NNHENHBI
PEXMM paboThbl.
JeTekTpoBaHue
ofHoTOHansHoro AMK ;
NHEVHbIe N HETMHENHbIE
NCKaXXEHWS Mpu
[eTeKTUPOBaHUN.
JeTekTpoBaHue
pafMonNMMyNbCOB.

JnpakTtuyeckas egmHuua: e

HepvpoBaHue rapm

OHNYECKUX KONebaHWiA.

8. LC-reHepatop c
TpaHcgopmaTopHoIi 06paTHONM
CBA3bIO.

MK-1.B/HA.
1

WccneposaHue
LC-aBToreHepatop ¢
TpaHctopmatopHoii OC.
MSArKWIA 1 XXECTKNIA
PEXMMbI CaMo
BO36Y)XAeHUs. 3aBUCUMOCTb
CTaLMOHapHOM aMnnNTyAbl
OT HanpsHKeHNs CMeLLeHNS

TeMbl NPaKTUYECKUX
3aHATUN

Yachbl

N3 Hux B
thopme npakT.
nogr., yac.

AKTVBHbIE
hopmbl, vac.

MHankKaTopsl
[OCTVXKEHNS
KOMMeTeHLni

YyebHasa feaTe/IbHOCTb

CemecTp: 4

AnaakTuyeckas eauHnLA: NeMeHTb

| TEOPUN CH

rHasioB

1. MaTemaTuyeckas Mofenb
curHana. AuHammyeckoe
npeacTasneHue.

MK-1.B/HA.
1

Wcnonb3oBaHue (yHKUWiA
Xeswcaitga n Aupaka.
JunHammyeckoe
npeLCcTaBneHns CUrHamoB.
O606LWEHHbIN psg Pypbe,
CMeKTP, SHePreTUYecKnin
cnekTp. MNMpeacTasneHune
CUrHauI0B B 6asvice PyHKL I
Yonwa. AHanu3 U CUHTE3
CUrHaO0B.

2. CnekTpbl NEPUOANYECKUX U
HenepuoANYeCKNX CUrHaIoB.

MK-1.B/HA.
1

Mepurogunueckune curHanbl n
Pan dypbe.
Henepuognyeckume curHasbl
1 npeobpasoBaHune Pypebe.
CnekTpbl NEPUOLUYECKNX U
HenepuoamnYecKnx
CUTHAJIOB; 3HEPreTUYEeCKUi
cnekTp. OCHOBHble TEOPEMBI
O CreKTpax.
BoccTaHoBNeHWe curHana
Mo cnektpy. OWwmnbKm
annpokKcuMaLuuu.




3. KoppensiMoHHbIii aHanms

BbluncneHne AK®, BK® un
3HEPreTMYECKOro CrekTpa
curHanos. OnpegeneHme
NHTepBasia AMCKPeTU3aLmm

LeTepMUHUPOBAHHbIX 2 0 0 MK-1.B/HA. (Haiiksucra). paduk
CUrHanos. JuckpeTtunsams 1 [IVCKDETU3VPOBAHHOTO
HenpepbIBHbIX CUTHASOB.
curHana. Cnekrp
[MCKPETU3MPOBAHHOIO
cUrHana.
OvpakTudeckas egnHuua: PagnocurHanbl
MatemaTtuyeckme momenu,
4. Moy MpoBaHHbIe CUTHAbI 4 0 0 MK-1.B/HA. |crekTp 1 OCHOBHble
' 1 napametpbl AM, UM, ®M

CUrHasos.

AnpakTndeckas eanHmua: MeToabl aHanmsa nuHelHbix PTL,

5. O6paboTKa cUrHanoB
LlensiMy NepBoro 1 BTOPOro
nopsgka.

MK-1.B/HA.
1

CocTaBneHue 1 peLleHue
AnddepeHunanbHbIX
ypaBHeHMs. YaCTOTHbIA
KO3th(hMLMEHT nepeaayn
(AUYX, ®UX). Monoca
NPONyCcKaHus, rpaHn4Has
yactoTa. ImnynbcHas v
nepexofHast
XapaKTepUCTUKW,
NepexoLHbIV pexxum, Bpems
OKOHYaHWs NepexoHoro
npouecca. Pe30HaHCHbIN
ycunuTenb B IMHEAHOM
pexxuvme.

AnpakTnyeckasi egMHMULA: JIMHeliHbIe CUCTEMbI C 06PATHO CBSI3bHO.

7. Llenu ¢ 06paTHOiA CBA3bIO.

MK-1.B/HA.
1

OTpuuatensHaa u
nonoxurtensHaa OC.
YcToiumsocTb ueneii ¢ OC.
Kputepumn Payca-I"ypBuua,
Haiksucta. ADX CUCTEMBI.

3.1 lNpakTnyeckas NoarotToBkKa

Tabnuua 3.2

Tembl 3aHATUNA

dopMmbl opraHusaLmn
3aHATWIA

CogepxaHue NPaKTUYeCKoi NoAroTOBKM

(Bnabl pabor)

1 Vi3mepeHmne napamMeTpos
LeTepMUHNPOBAHHbIX CUTHAI0B

N6

BbINOHAET creaytoLme Buabl paboT:
NPUMeHeHNEe COBPEMEHHOTO MaKeTa
MPUKNAAHbLIX NPOrpamMm as

MOAENMPOBAHMSA 1 aHanM3a CUrHaoB,
CNOJIb3YEMbIX B PaAMO3NEKTPOHHBIX
YCTPOWCTBAX W cUCTEMax

2 RC-hNbTPbl HUKHUX N BEPXHMX YacTOT.

N6

BbINOMHSET cnedytoLine Bubl pa6oT:
MPUMeHeHNe COBPEMEHHOTO NakeTa
NPUKNAAHbLIX NPOrpamm s
MO/IENIMPOBAHMS 1 aHaNN3a CUrHaMOB,
MCNONb3YEMbIX B PaANO3IEKTPOHHbIX
YCTPOICTBAX M CUCTEMAX

3 MapannenbHblil konebaTenbHbI KOHTYP.

ne

BbINOMHSET CefytoLe BUabI paboT:
MPUMeHeHMe COBPEMEHHOTO MaKeTa
MPUKNaAHbIX NPOrpamMm as
MOZENMPOBAHMSA 1 aHa/IM3a CUrHaoB,
MCMOMb3YEMbIX B PAAM03MEKTPOHHBIX
YCTPOWCTBAX M CUCTEMAX




4 BnnsHmne obpaTHOI CBA3N Ha N6 BbINonHAET cnepytoLme Buibl pabot:
XapaKTEPUCTUKN NIMHEAHON Lienu. NPUMEHEHNEe COBPEMEHHOrO NakeTa
NPUKNALHLIX NporpamMm ans
MOJEeNMPOoBaHNA 1 aHa/n3a CUTHasoB,
NCMO/b3yeMbIX B PaAMNO3EKTPOHHBIX
YCTPOCTBAX U CUCTEMAX

5 HenuHeliHoe pe30HaHCHOE YCUEHNE 1 N6 BbINonHseT cnegytolme Buabl pabor:
YMHOXEHME YacTOoTbl. MPUMeHeHe COBPEMEHHOTO MaKeTa
NpUKNagHbIX Mporpamm A
MOZEeNMPOBaHNS N aHa/M3a CUTHasOB,
MCNOJb3YEMbIX B PafMO3NEKTPOHHBIX
YCTPOMCTBAX W CUCTEMAX

6 AMMNANTYAHAsS MOAYNSALMS U3MEHEHVEM 16 BbINONHAET cneaytoLme BUabl paboT:
CMeLLieHu. MPUMeHeHNe COBPEMEHHOTO MaKeTa
MPUKNAAHbLIX NPOrpamMmM as
MOAENMPOBAHNSA 1 aHanIM3a CUrHanoB,
CNOSb3YeMbIX B PafMO3NeKTPOHHBIX
YCTPOWCTBAX 1 CUCTEMAX

7 JeTeKTnpoBaHue 6 BbINonHseT cnepytoLLme Buabl pabor:
amnAnTyAHO-MOAYMPOBaHHbLIX KONebaHwiA. NpUMeHeHNe COBPeMEHHOr 0 NakeTa
NPUKNaAHbIX NporpamMm Ans
MOZeNIMPOBaHNA 1 aHau3a CUTHasIOB,
NCMo/b3yeMbIX B PafN03NEKTPOHHBIX
YCTPOICTBAX M CUCTEMAX

8 LC-reHepaTop ¢ TpaHcthopMaTopHOiA N6 BbINoONHAET cnepytoLme Buibl paboT:
006pPATHOW CBA3bI.

3.2 CamocToATeNbHas paboTa 0by4yaroLerocs

Tabnuua 3.3
o VIHAKaTOpb Yacbl Ha Uackl Ha
No Buabl camocTosATeNIbHOW paboThbl [OCTVKEHUSA
< |BbIMO/IHEHWE [KOHCY/IbTaL U
KOMIMETEHLUNI
CemecTp: 4
1 |Pra/Pegepar INK-LB/HA.L |15 1

BbinonHeHwe 3agaHnin PI3, noapobHas nHhopmMaums npmueeieHa B npunoxeHnn Ne3 : fkosnes A. H.
PagnoTexXHNYECKMe LIENN 1 CUrHasbl [SNeKTPOHHbIN pecypc] : 3MEeKTPOHHBIA Y4eOHO-METOANYECKII
Komnnekc / A. H. fikosnes ; HoBocu6. roc. TexH. yH-T.- HoBocubupck, [2016].- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000230305.- 3ars. ¢ akpaHa Per. caugetenscTeo Ne 22285.
PagnoTeXHNYeCKne Lenu 1 curHasbl. 3agaum v 3agaHns : [yuebHoe nocobve 419 pafnoTeXHUYECKUX
cneuunanbHocTeli By3oB / B. . backeii n ap.] ; nog pea. A. H. Akoenesa ; HoBocKG. roc. TexH. yH-T.- M
Hosocunbupck, 2003.- 347 c. : ui..- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000019944

2 |MoprotoBka K 3aHATUAM |FIK-1.B/HA.1 |9 1

BbINoiHeHne npeBapuTensHONo 3a4aHns K nabopatopHbiM paboTam.: PafnoTexXHUYecKue Lenv n
CUrHasibl. JlabopaTopHbI NpakTUKyM : yuyebHoe nocobue / [B. H. backeit u ap.] ; nog pea. A. H. flkosnesa
; HoBOCWKG. roc. TexH. yH-T. - HoBocnbupcek, 2014. - 110, [2] ¢. : wun., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000190020 PagnoTtexHuKa : METOANYECKME YKa3aHNSA K
MPOBeLeHN0 1a60paTOPHbIX PaboT ANA CTYAEHTOB (haKy/IbTeTa PaANOTEXHUKM U 3NIEKTPOHMKM
Hanpas/ieHns 11.03.04 - DNeKTPOHMKA Y HAHO3MIEKTPOHUKA, MPOU/Ib "INeKTPOHHBIE MPUGOPLI 1
YCTpOWCTBA", a TakxKe (haky/bTeTa aBTOMaTUKM HanpasneHnsa 10.03.01 - MiHdhopMaLmoHHas 6e30nacHOCTb;
npounn "be3onacHoCTb KOMNbIOTEPHbIX cucTeM", "KoMnnekcHas 3alimta 06beKTOB MHopMaTU3aLmm' n
cneyyansHocTy 10.05.03 - MiHthopmaumoHHas 6e30MacHOCTL aBTOMATU3NPOBaHHbIX cuctem / HoBocum6. roc.
TeXH. yH-T ; [cocT.: B. M. MepeHkos, A. H. fikosnes]. - HoBocmbmpck, 2016. - 57, [2] c.. - Pexxkum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000229479

3 |ﬂ,ononH|/|Teanaﬂ yuebHan AedaTeNIbHOCTb |I‘IK-1.B/HA.1 |5 |O




CamocToATeNlbHOe U3yYeHne TeOpUM U peLlieHmne 3a4ad.: SkosneB A. H. PagnoTexHuyeckume Lenu un
CUrHanbl [ONEeKTPOHHBIA pecypc] : aNeKTPOHHbI y4ebHO-MeToAnYeCcKNiA komnneke / A. H. AKoBneB ;
HoBocub6. roc. TexH. yH-T.- HoBocnbupck, [2016].- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000230305.- 3ars. ¢ akpaHa Per. cBugetenscTeo Ne 22285.
CurHanbl 1 nx npeobpasoBaHUs B IMHENHbIX PAANOTEXHUYECKUX LiEnsX : n1abopaTopHbIA NPaKTUKYM :
ydyebHoe nocobme / [B. H. backeli n ap.] ; nog pea. A. H. Akosnesa ; HoBocnG. roc. TexH. yH-T. -
HoBsocubupc, 2011. - 75, [2] c. : un1., CXeMbl. - Pexxum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000153639. - IHHOBaUMOHHas 06pa3oBaTe/ibHas MporpamMmmMa
HI'TY «BbICOKME TEXHONOMMM». PagnoTEXHUYECKME LIENW U CUrHasbl. 3afadn 1 3agaHus : [yvebHoe
noco6ue Ans paamoTEXHUYECKNX crielmanbHOCTen By30B / B. A. backeii 1 ap.] ; nog ped. A. H. Akosnesa ;
HoBocub6. roc. TexH. yH-T.- M HoBocnbupck, 2003.- 347 c. : un..- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000019944

4 |lMoaroToBKa K atTecTalmm |I'IK—1.B/HA.1 |5 |2

MofrotoBKa K 3a4éTy: CurHanbl 1 UX NpeobpasoBaHns B IMHENHbLIX PaAUOTEXHUYECKUX LIENsX :
NnabopaTopHbI NpaKTUKyM : yuebHoe nocobue / [B. A. backeit n ap.] ; noa pea. A. H. Akosnesa ; HoBocKo.
roc. TexH. yH-T. - HoBocumbupc, 2011. - 75, [2] c. : un., CXeMbl. - Pexkum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000153639. - IHHOBaUMOHHas 06pa3oBaTe/ibHas MporpamMmmMa
HI'TY «BbICOKMe TEXHONOMMW». PagnoTEXHUYECKME LIeNn U CUTHanbl. JTabopaTOpHbIA NPaKTUKYM :
ydyebHoe nocobwme / [B. . backeli n ap.] ; nog pea. A. H. Akosnesa ; HoBocnG. roc. TexH. yH-T. -
Hosocubupck, 2014. - 110, [2] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000190020 PafnoTexHMKa : METOANYECKMNE YKa3aHUA K
NpoBeLeHN0 1a6opaTOPHbIX PaboT ANA CTYAEHTOB (haKy/bTeTa PaANOTEXHUKM Y 3NEKTPOHMKM
HanpasneHus 11.03.04 - SneKTPOHMKA U HAHO3NEKTPOHMKA, NPOdNb " 3NeKTPOHHbIE NPMOOPBI 1
yCTpOiACTBA", a TaKxXe (hakynbTeTa aBTOMaTUKM HanpasneHns 10.03.01 - MiHpopmaumoHHas 6e30nacHOCTb;
npoguIn "be30nacHoOCTb KOMMbIOTEPHBIX cucTeM”, "KomMniekcHas 3alimTta 06beKTOB MH(hopMaTU3aLum™ n
cneyunansHocTy 10.05.03 - MHhopMaLMoHHas 6e30MacHOCTL aBTOMATU3NPOBaHHbIX cucTem / HoBocub. roc.
TeXH. YH-T ; [cocT.: B. M. MepeHkos, A. H. Akosnes]. - HoBocnbupck, 2016. - 57, [2] c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000229479

CemecTp: 5

1 |Pra/pedepar INK-LB/HA1 |30 1

BbinonHeHwe 3agaHwnia PI3, noapobHas nHopmMauus npmueeaeHa B npunoxeHnn Ne5 : HAkosnes A. H.
PafiMOTeXHNYECKIME Lienu 1 CUrHasibl [SNEeKTPOHHbIN pecypc] : 3N1eKTPOHHBIN y4eOHO-MeTOANYECKIIA
Komnnekc / A. H. fikoBnes ; HoBocu6. roc. TexH. yH-T.- HoBocubupck, [2016].- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000230305.- 3arn. ¢ skpaHa Per. caugetenscTeo Ne 22285.
PagnoTexH1YecKue Lenu 1 curHanbl. 3afaym v 3agaHns : [yuebHoe nocobre 41 pagnoTeXHUYECKNX
cneumnanbHocTeli By3oB / B. A. backeit n gp.] ; nog ped. A. H. flkoenesa ; HoBocu6. roc. TexH. yH-T.- M
Hosocunbupck, 2003.- 347 ¢. : un..- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000019944
fAkosnes A. H. MNMpeobpa3oBaHNs CUrHAIOB B HEIMHENHBIX PaguoTEXHUYECKMX Liensx : yyebHoe nocobue /
A. H. AAkoBneB; HoBocKO. roc. TexH. yH-T. - HoBocmbumpcek, 2010. - 188, [1] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000134201

2 |lMoprotoBka K 3aHATUAM |FIK-1.B/HA.1 |16 1

BbinonHeHne npeABapuTeNbLHONO 3aaHns K 1abopatopHbIiM paboTam.: PagnoTexHUYecKue Lenm u
CUrHasibl. JlabopaTopHbIA NpakTUKyM : yuyebHoe nocobue / [B. H. backeit u ap.] ; nog pea. A. H. flkosnesa
; HoBoCKG. roc. TexH. yH-T. - HoBocnbupck, 2014. - 110, [2] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000190020 PaguoTexHmKa : METOAMYECKUNE YKA3aHNA K
NpoBeAeHW0 1abopaTopHbIX paboT Ans CTYLEeHTOB (haky/ibTeTa PafNOTEXHUKM U 3N1IEKTPOHMKN
HanpasfieHns 11.03.04 - SNeKTPOHMKA Y HAHO3MIEKTPOHMKA, MPOU/Ib "INEKTPOHHBIE NMPUGOPLI 1
yCTpoicTBa", a Takxke (hakynbTeTa aBTOMaTMKK HanpasneHns 10.03.01 - MiHdopmaumoHHas 6e30nacHOCTb;
npogunn "be30nacHOCTb KOMNbIOTEPHbIX cUCTeM", "KoMNieKcHas 3alimMta 06beKTOB MHOpMaTU3aLmMm' 1
cneyuanbHocTy 10.05.03 - MiHhopMmaLMoHHas 6e30MacHOCTL aBTOMATU3UPOBaHHbIX cuctem / HoBocumb. roc.
TeXH. yH-T ; [cocT.: B. M. MepeHkos, A. H. fikosnes]. - Hosocmbmpck, 2016. - 57, [2] c.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000229479

3 |ﬂ,ononHMTeanaﬂ ydyebHas feATeNbHOCTb |FIK-1.B/HA.1 |8 |1




CamocToATeNIbHOe U3yYeHne TeOpUmn 1 peLlieHmne 3a8ad.: backeid B. A. MNpeobpa3oBaHns CUrHaI0B B
HENNHEMHBIX PaaMOTEXHMYECKUX LiensiX : y4ebHoe nocobue / B. A. backeit, A. H. Akosnes ; Hosocub6. roc.
TeXH. yH-T. - HoBocnbupck, 2010. - 52, [2] c. : wn., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000136858. - IHHOBaLMOHHas 06pa3oBaTe/ibHas nporpamMmmMa
HI'TY «Bblcokune TexHonormm». Akosnes A. H. MNMpeobpa3oBaHnsi CUrHAMOB B HETMHENHBIX
paanoTEXHUYECKMX LiensiX : y4yebHoe nocobue / A. H. Akosnes; HoBocKG. roc. TexH. yH-T. - HoBocnbupcek,
2010. - 188, [1] c. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000134201

4 |Flo,u,r0TOBKaKaTTeCTau,|/|M |FIK-1.B/HA.1 13 2

MoaroToBKa K ak3ameHy: backeli B. f1. Mpeo6pa3oBaHUsA CUTHaI0B B HENMHENHBIX PAANOTEXHUYECKNX
Lensx : yyebHoe nocobue / B. A. backeit, A. H. Akosnes ; HoBocK6. roc. TexH. yH-T. - HoBocnbupcek, 2010.
-52, [2] c. : nn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000136858. -
MHHoBaumoHHasa obpasosatenbHas nporpamma HITTY «Bbicokue TexHonorum». Akoenes A. H.
Mpeo6pa3oBaHns CUTHANIOB B HE/IMHEMHbLIX PagUOTEXHUYECKMX Liensx : yuyebHoe nocobue / A. H. Akosnes;
HoBocKb. roc. TexH. yH-T. - HoBocnbupck, 2010. - 188, [1] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000134201

3.3 TexHonorusa oby4eHns

N5t opraHu3aLmy 1 KOHTPO/IS CaMOCTOSITE/IbHOV PaboThl 06YUaKOLLIMXCS, @ TAKKe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCSA MHDOPMALOHHO-KOMMYHUKALIMOHHbIE TEXHONOrMK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmayMoOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
MHopmmpoBaHue e-mail:prodean@ngs.ru; Cpefa 31eKTpOHHOro 06yyeHmnsa HI'TY
KoHcynbTnpoBaHue e-mail:prodean@ngs.ru; Cpefa 3neKTpoHHOro 06yyeHmss HI' TY
KoHTponb Cpefia aneKTpoHHOro 06yyeHns HI'TY
PasmeLleHne y4ebHbIX

Cpepa aneKTpoHHOro 06yyeHnss HI'TY; 9b6C

MaTepnasioB

4. NpaBuna aTTecTaumm 06yyaroLmMxca no AUCUUM/INHE

[na aTTecTaymm obyvatoLmMxcs No AUCUUNINHE UCNO/b3YeTCs 6anNbHO-PERTUHIOBAs CUCTEMA
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LwKane n 15-ypoBHesor ECTS.

Kpatkas nHgopmauus o BPC npvsefeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHvBaeMble BUbl JeATENbHOCTY 00yyatoLmxcs 6a1 MakcuMasibHbIN 6ann
Cemectp: 4
Jexyusa: 6 12
Jlabopamopnas: 10 21

KoHTponupytowye MaTepuaibl NPUBOAATCA B "PafnoTeXHNKA : METOANYECKME YKa3aHUs K NPOBEAEHIO TabopaTopHbIX PaboT Ans CTYAeHTOB (hakyibTeTa pafgnoTeXHNKN
1 3NeKTPOHUKN HanpasneHns 11.03.04 - OneKTPOHMKa 1 HAHO3MEKTPOHWKA, MPOodub " DNeKTPOHHbIE MPUOOPBI 1 YCTPOIACTBA", & Takke (akybTeTa aBBTOMaTUKM
HanpasneHus 10.03.01 - iHhopmaLoHHas 6e30MacHOCTb; Mpotinam “be3onacHoCcTb KOMMbIOTEPHbIX cucTem", *KomniekcHas 3almTta 06beKToB MH(hopMaTu3aLmn™
cneupansHocTh 10.05.03 - MHdopmaumoHHas 6e30nacHOCTb aBTOMaTU3MPOBaHHbIX cucTem / HoBocKG. roc. TexH. yH-T ; [cocT.: B. M. MepeHkos, A. H. AAkosnes]. -
HoBocmbupck, 2016. - 57, [2] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000229479"

IIpakmuueckue 3anamusi: | 2 | 3

KoHTponupytoLme matepuanbl NPUBOAATCS B "PafnoTexHNYecKue Leny n curHanbl. 3a4a4un v 3agaqus : [ydebHoe nocobue 405 pafmnoTeXHNYeCKUX CneLyanbHocTel
By30B / B. f1. backeii 1 gp.] ; nog peg. A. H. flkosnesa ; HoBocub. roc. TexH. yH-T.- M HoBocubupck, 2003.- 347 c. : un..- Pexum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000019944"

PI3/Pegepam: | 22 | 44

KoHTponupytoLmne MaTepuansl NPUBOAATCA B “PafmnoTexHNYecKue Lieny n curHanbl. 3agadun 1 3agaHus : [ydebHoe nocobue A5 pafmnoTeXHNYeCKUX creLyanbHocTel
By308 / B. A1. Backeii 1 gp.] ; nog pea. A. H. fAkoBnesa ; HoBocKG. roc. TexH. yH-T.- M HoBocu6upck, 2003.- 347 ¢. : uA..- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000019944"

3avem: | 10 | 20




CemecTp: 5

Jexyua: 3 6

Jlabopamopnas: 12 24

KoHTponupytoLimne Matepuanbl NPUBOAATCS B "PafnoTexHNKa : METOANYECKME YKa3aHUA K NPOBEEHII0 NabopaTopHbIX paboT ANs CTYAEHTOB (haKy/bTeTa pagnoTeXHUKN
1 3NeKTPOHVKM HanpasneHns 11.03.04 - SneKTPOHMKa 1 HAHO3NIEKTPOHKKa, NPOtMn/b “ONeKTPOHHbIE MPUBOPBLI 1 YCTPOICTBA", a TaKxke (haky/bTeTa aBTOMaTVKM
Hanpasnenns 10.03.01 - MHhopmaLmoHHas 6e30nacHoCTb; NPOGKUAM “Be30nacHoCTb KOMMbIOTEPHBIX cUCTeM", "KOMNeKCHas 3almnTa 06beKToB MH(hopMaTH3aLmmn” 1
cneyypanbHocTn 10.05.03 - MHghopmaumoHHas 6e30MacHOCTb aBTOMaTM3MpOBaHHbIX cucTem / HoBocnb. roc. TexH. yH-T ; [cocT.: B. M. MepeHkos, A. H. fkosnes]. -
Hosocmbupck, 2016. - 57, [2] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000229479"

PI3/Pegpepam: | 25 | 50

KoHTponupytoLye MaTepuaibl NPUBOAATCA B “PanoTeXHUYeCKMe Lieny 1 curHanbl. 3agayum 1 3afaHus : [yue6Hoe nocobue A4S pafnoTeXHNYECKNX CreLnanbHoCTel
By30B / B. f1. backeii 1 gp.] ; nog pea. A. H. flkoBnesa ; HoBocub. roc. TexH. yH-T.- M HoBocubupck, 2003.- 347 c. : un..- Pexum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000019944"

3auem: | 10 | 20

B Tabnuue 4.2 npefcTaBeHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLMMIIUHBI.

Tabnuua 4.2

Kogpl DOopMbI KOHTPOSIA
KOMIMeTeH MHAMKaTOpbI AOCTVXKEHNSA KOMMETEHLWI

LLMﬁ 3awmTa [3awmTa 3auer

n/p Pr3/p

MK-1.B/ MK-1.B/HA 1. VimeeT npeacTaBneHne 0 BeAyLUX TEXHONOIMAX U METOAUKAX B

H A 06/1aCTV NPOBESEHNS SKCMEPUMEHTANBHOM U HAYYHO-MCCNe[0BaTEbCKOM + + +

[eaTenbHoCTU B 0611aCTH reothn3nKm

®OH[, OLIEHOYHBIX CPEeACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.

5. Jlutepatypa

OcHoBHasa nMTepaTypa
1. baznos, E. ®. PagnorexHuyeckre LeNu U CUTHAILI : yueOHOe mocooue / E. ®@. baznos. —
Kazans : KHUTY-KAU, 2016. — 232 ¢. — ISBN 978-5-7579-2159-4. — TekcT : 31€eKTPOHHBII //
Jlaus : anexTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/149562 (mata
obpamenus: 06.03.2023). — Pexxum goctyna: st aBTOPHU3. TOIB30BATEIICH.
2. Karanos, B. . Pagnorexanueckue uenu u curHaisl. KoMnberoTepu3npoBaHHEIN Kype : yaeOHOe
rocooue / B.U. Karanos. — 4-e u3z., mepepad. u gormn. — Mocksa : DOPYM : UHOPA-M, 2023.
— 498 ¢. — (Bricuee obpazosanue: Maructparypa). — DOI
10.12737/textbook 5a86b8blee58d8.44881391. - ISBN 978-5-00091-447-2. - Tekcr :
anextpouusiid. - URL: https://znanium.com/catalog/product/1909193 (naTta oOparuenus:
24.03.2023). — PexxuM mocTyma: Mo MOAMUCKE.
3. Axosnes A. H. [IpeoOpa3oBaHus CUTHATIOB B HEJTMHEWHBIX PaINOTEXHUUECKHUX LIETSIX | yueOHoe
rmocooue / A. H. SIkosnes; HoBocu6. roc. texu. yH-T. - HoBocubupck, 2010. - 188, [1] ¢. : un.. -
Pexxum moctyma: http:/elibrary.nstu.ru/source?bib_id=vtls000134201
4. Bacrokor B. H. OGmias Teopus cBsi3u. JIJabopaTopHBbIil mpakTUKyM : [yueOHOe mocooue] / B. H.
Bacrokos, B. M. Mepenkos ; HoBocu6. roc. Texs. yH-T.- HoBocubupck: U3a-so HI'TY, 2020.- 106,
[3] c. : mn., Tabi.- Pesxum moctyna: http://elibrary.nstu.ru/source?bib 1d=vtls000243135

[ononHnTenbHaa nauTepaTypa

1. PagnoTrexHmyeckre Nenu ¥ CUTHAJIBI. 3aa4d U 3aaHus - [yaeOHOoe mocooue st
panroTeXHUYECKUX CrieruanpHocTel By30B / B. f. backeii u ap.] ; mox pen. A. H. SIkosnesa ;
HoBocwu6. roc. Texs. yH-T.- M HoBocuGupck, 2003 .- 347 c. : ni..- Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000019944

2. PagnorexHuyeckre ey U CUTHAJIBL. 3a0a4d U 3a4aHus : yaeOHoe mocobue [ast 2-3 KypcoB
panuotexHnYeckux criermaobHocteit / B. f. Backeii u ap.] ; mox pea. A. H. Skosnesa. -
Hosocubupck:, 2002. - 347 c. : un.. - Pexxum nocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000018396




3. CurHamnsl 1 UX TTpeoOpa30BaHMUs B IMHEIHBIX PAIHNOTEXHUYECKUX MEeTsX : TJA00OpaTOPHBII
MpaKkTUKyM : yueOHoe mocobue / [B. f. backeit u ap.] ; mox pen. A. H. fAxosnesa ; HoBocu®. roc.
TexH. YH-T. - HoBocubupc, 2011. - 75, [2] c. : un., cxemsl. - Pesxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000153639. - UaHOBanmoHHas 00pa3oBaTeIbHasA
nporpamma HI'TY «Bricokue TexHomorumy.

MHTepHET-pecprbl
1. Multisim™ : mporpamMMHOe 00ecriedeHre MPOMBIILIEHHOTO CTAHAAPTA, MOAIEPIKUBAIOIIEE
SPICE. — Tekcr : anektponssiii // NI Engineer Ambitiously. — NATIONAL INSTRUMENTS
CORP, 2021.— .—-URL:
https://www.ni.com/ru-ru/shop/electronic-test-instrumentation/application-software-for-electronic-t
est-and-instrumentation-category/what-is-multisim.html (zara oopamenus: 25.02.2021)

6. MeToan4yecKoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALNOHHbIE TEXHO10M N

6.1 MeToauyeckoe obecrneyeHme

1. PagnorexHuka : MeTogu4YecKue yKa3aHus K MPOBEeIeHUI0 1a00paTOPHBIX padoT Ui CTYy€HTOB
dakyapTeTa paIMOTEXHUKH U JJIeKTPOHHKH HampasieHus 11.03.04 - DnextpoHuka u
HAHOXJIEKTPOHHKA, PO UIIb "DIIeKTPOHHBIE PUOOPHI U YCTPOUCTBA", a Takke dakKyIbTeTa
aBromatuku Hanpasierus 10.03.01 - Madopmanmonnas 6e3omacHocTs; mpoduan "be3zomacHOCTh
KOMITBFOTEPHBIX cucTteM", "KoMmriekcHas 3ammra 00beKTOB HHPOpMATH3aUU" 1 CIIEIUATEHOCTH
10.05.03 - UudopmarmonHas 6€30mMacHOCTh aBTOMAaTU3UPOBaHHBIX cucteM / HoBocHO. roc. TexH.
yH-T ; [cocT.: B. M. Mepenkos, A. H. fAkosnes]. - HoBocubupck, 2016. - 57, [2] c.. - Pexxum
nmocrymna: http://elibrary nstu.ru/source?bib _1d=vtls000229479

2. lynxuaa M. 1. Opraauzamus caMocTOSITeNbHON paboThl cTyaeHToB HoBOCMOMPCKOTO
rOCy/IapCTBEHHOT0 TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToauueckoe mocodue / M. I1.
Hynxuna, YO0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupcek: U3n-so HI'TY, 2022 - 61,
[1] c. : Tabm.- Tekcr : HemocpencTBeHHHIN.- Peskum moctyma:
http://elibrary.nstu.ru/source?bib_1d=223022

3. OcrankoB, A. B. PagnorexHmueckne eny U CATHAIBI 1T JUCTAHIIOHHOTO 00y4eHN :
naboparopusiii mpaktukyM / A. B. OctankoB. — Boponex : BopoHexckuii rocyaapcTBeHHbII
texunyeckui yauepcureT, DbC ACB, 2022. — 224 ¢. — ISBN 978-5-7731-1013-2. — Texkcr :
anexkTponHsIi // Lludposoit oopazoBatenbrblil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/125979 html (zata o6pamenus: 24.03.2023). — Pexxum goctyma: ans
aBTOPU3UP. MOIb30BATEEH.

4. SAxosneB A. H. PannorexHnueckue enu U CUTHAJBI [ DJIeKTPOHHBIN Pecypc]| : 3JIeKTPOHHBIN
yueOHO-MeTonnueckuii komruieke / A. H. SIkosrnes ; HoBocu6. roc. TexH. yH-T.- HoBocuOupck,
[2016].- Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000230305 .- 3aru. ¢ s3xpana Per.
cBuaeTensCcTBO Ne 22285.

5. PagroTexHUYeCKHE 1IENH U CUTHAIBI. JIabopaTopHbIil MpakTUKyM : yueOHoe mocooue / [B. S
Backeii u ap.] ; mox pen. A. H. flkosnesa ; HoBocub6. roc. TexH. yH-T. - HoBocubupck, 2014. - 110,
[2] c. : m., Tabu.. - Pesxum noctyma: http://elibrary.nstu.ru/source?bib _1d=vtls000190020

6. Pannorexauyeckue 1enu 1 curaaiisl. Jlaboparopusie pabotsl : yueGHOe mocodue / [B. . backeii
u ap.] ; mox pen. A. H. SIkosnesa ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2008. - 166, [1] c. :
un.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_id=vtls000088352

7. backeii B. 4. IIpeoOpa3oBanus CUTHAIOB B HEIMHENHBIX PAAMOTEXHUYECKUX LEMIX : yueOHoe
nocobue / B. . backeii, A. H. SIxkoBnes ; HoBocu®6. roc. TexH. yH-T. - HoBocuOupck, 2010. - 52, [2]
C. : mi., Ta0u.. - Pesxum noctyma: http://elibrary.nstu.ru/source?bib_id=vtls000136858. -
WNunoBaumonnas obpaszosarensHas nporpamma HI'TY «Bricokne TexHOTOTHI.

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme

1 MathCAD - 3T0 nHTerpupoBaHHasi CUCTEMa MTPOrPAMMHUPOBAHHS, OPUEHTUPOBAHHAS HA
MPOBEACHNE MaTEMATHYECKUX U HHKeHepHO-TexHInueckux pacyetoB. PTC MathCAD

2 Electronics Workbench Multisim AcademicEdition



6.3 NHhopMaLyOHHbIE TEXHONOrnK

Mpw ocyLecTBeHM 06pa3oBaTe/IbHOro NpoLiecca No AUCLUNANHE NPUMEHSIOTCA 3/IEMEHTI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHO/ONMMi, @ TaKXKe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMO/ENCTBUS B 3/1EKTPOHHOW MH(OopMaLMOHHO-06pa3oBaTesibHo cpedbl HITTY.

7. MaTepnanbHO-TeXHNYECKoe obecneyveHne

JTabopaTopHbI CTeH[,

Ne HavmeHoBaHMe HasHaueHwne
1 |YyebHasa naboparopus "CraHumsa NIELVIS" § MakeTnpoBaHue pagnoTeXHUYECKNX
KOMIM/IEKTOB YCTPOWCTB
2 |KoMnbloTepHbIiA Knacc MogenvpoBaHue pagnoTeEXHUYECKUX
YCTPOWCTB
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®OH/JI OHEHOYHbBLIX CPE/ICTB

JUCHUTIMHBI
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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

O06o01IeHHas CcTPYKTypa (POH/IA OIIEHOYHBIX CPEICTB MO JUCHUILINHE PaMOTeXHUYECKUE TIETTH U
curHaiusl npejacrasieHa B Tabnuie. COBOKYITHOCTh pe3yJbTaTOB 00yUYEHHS MO TUCIUILIMHE COOTHECEHA C
YPOBHSMHU CHOPMHUPOBAHHOCTH KOMIICTCHIIMH M COOTHECEHHBIMHM C HUMHU HHIWKAaTOpaMu. MHAMKATOPHI
JOCTHKEHUS] KOMIIETEHIIUN N3MEPSEMBI C IOMOIIBIO0 CPEACTB TEKYIIEH 1 MPOMEKYTOYHON aTTECTAllUU 110
AMCUMILINHE PaoTeXHUYECKHUE LIETIH U CUTHAJIBI.

Tabnuna

JTansl OLEHKHU Pe3yJabTATOB 00yUeHUs U
COOTHECEHHBIX ¢ HUMH HHAMKATOPOB
JOCTHIKEHUS KOMIIeTEeHIUIA

Meponpusitust
®opmupyembie HNuauxaropsl ponp
N Tembl TEeKYIIero KOHTPOJIst
KOMIIeTeHI[UH KOMIeTeHIuii IIpome:xkyTouHasS
(xoHTpOSIBHAS
N aTTecTamus
padora, KypcoBoi
(3K3aMeH, 3a4eT)
npoekrt, PI'3(P),
pedepar u ap.)
ITIK-1.B/HA 1. Nmeer LC-reneparop c|Otuer no|3auer (cemectp 4),
CnocoGHOCTh MpeCTaBIeHUE O TpaHchopMaTOpHOU 00paTHO#i | Tab0paTOPHBIM Bonpockl 1-20, 3auer
MIPOBOANTH BEIYIINUX cBa3bl0. RC-pumbTpel HIKHUX H|pabdotam Ne 1-8, PI'3|(cemectp 5), BOIpOCH
(hyHIaMeHTAIBHBIC | | TEXHOJOTHIX H BEePXHHUX YacTOT. ABTOreHepaTopsl | (cemectp 4), 3amanus|1-19
MPUKJIaJHbIE MeToauKax B oonmactu |¢ BHemHe OC ABtoreneparops ¢|Ne 1-3, PI'3 (cemectp
HCCJIEIOBAHUS B |mpoBeneHust BHyTperHel OC. ABTokonebanus. |5), 3aganus Ne 1-3,
obmacT 9KCIEPUMCHTANBHOW | AMILUTATYIHAS MOy SIS
reo(pu3NIecKuX U Hay4HO- HM3MCEHCHHEM CMETIEHHS.
METOZOB MIOUCKA | HCCIIEIOBATENBCKON | AMIIMTYIHO-MOYJIUPOBAHHBIE
MOJIE3HBIX JeSITeIbHOCTH B KonieOaHus. BBeneHue B TeopHio
HCKOTIAeMBIX oOmnactu reopu3uKH |cUrHaioB. BimsHue oOpaTHOU
CBSI3U Ha XapaKTEePUCTUKU
JIMHEWHOW uenu. BpeMeHHOI.
YaCTOTHBIM M KIIACCUYECKUI

aaim3 PTL[ Teomerpuueckue
METO/IbI MPE/ICTABIICHUSI CUTHAJIOB

JerexTupoBanue.
JleTekTHpoBaHWE  AMIUTHTYHO-
MOJTYJINPOBAaHHBIX KOJIeOaHMH.
JluHaMudeckoe — IPEACTaBIICHHUE.
JuckpetHoe MpeCTaBICHUE
curHanos M3mepeHue napameTpos
JEeTePMUHUPOBAHHBIX  CHTHAJIOB
Konebanus c HUMITYJIbCHOM
MOJTyJISIITHEH. Konebanus c
YIJIOBOM MOJYJIALINEH.
KoppensuuonHssle npenctaBieHus
CUTHAJIOB. Koppenauuonnstit
aHamu3 JIeTEPMUHNAPOBAHHBIX
CHUTHAJIOB. Juckperusanus
HETPEePHIBHBIX CHUTHAJIOB.
MaremaTtuueckas MOJENb
CHUTHAasa. JlmHaMugeckoe
MIpeCTaBJICHNUE.
MoynrpoBaHHBIE CUTHAJIBI
Monynsauus. Henuneiinoe
pe30HaHCHOE ycuiieHue u
YMHOXXEHHE 4acTOTBHI.
Henuneitnoe yCHJIEHUE u
yMHOXeHHe 4acToTel. OOpaboTka
JETePMHUHUPOBAHHBIX  CHTHAJIOB
JIPIT C MMOCTOSIHHBIMU
napaMeTpamu. O06paboTka




CUTHAJOB IEMSIMH [E€PBOTO MU
BTOporo mopsiaka. OmnpeneneHve
JIMHEHHBIX CHUCTEM ¢ OOpaTHOMH
cepio  (OC). Koapdunment
nepefadd, IMOJOXKUTEIbHAS U
orpunatensHas OC. OcHOBHBIC

TE€PMUHBI u OIIpEJCIICHUS.
OO0o01IeHHas CTPYKTypHAasl cXema
PaANOTEXHUYECKOTO KaHaia
nepenayn nHdopmanuu
[MapannensHblit  KOJE0ATENBHBIH
KOHTYP. [IpeobpazoBanue
4acTOTHI Pagnorexnuueckue

Lenu: TEPMHHBL, ONpENECICHUS,
KnaccuuKanys, 3aJa4d TCOPUH
Lener, aJropuTMm aHanu3a.
Curnanel u  nomexu CHexTpsl
MIEPUOTUIECKHX u
HETEepUOJMUECKUX CUTHAJOB.
CpaBHUTENBHAs XapaKTEpUCTHKA
JINHEWHBIX. HEJIMHEWHBIX 51
IapaMeTPUYECKUX PTILI.
TepmuHsl, OIIPENEIICHNUS,
KIaccu(UKay. ATIPOKCUMALIHS
XapaKTEPUCTHK HO.
YCTOMYUBOCTh JTUHEMHBIX CHCTEM
u cucreM ¢ OC. DHepreTuyeckue
COOTHOIIEHHs] B CHEKTPAIbHOU
obmacT.

2. MeTtoauka OlleHKH 3TanoB ()OPMHPOBAHUS KOMIETEHIHHA MO TUCHUILINHE

Pe3ynpTarel 00ydyeHHss 1O JMCLUUIUIMHE, COOTHECEHHBIE C YCTAaHOBJIEHHBIMH B HPOTrpaMMe
WHJIUKATOPaMU JTOCTH)KCHHUS KOMIIETEHIMM IPOBEPSIOTCA IPU IPOBENACHUM MEPONPUATHA TEKYyIIEeH
aTTecTaluu (KOHTPOJIS) B MMPOLIECCEe N3YUEHUS TUCIMITIIMHBI, YKa3aHHBIX B TaOnuLe pasjena 1.

B 5 cemectpe 00s3aTenbHBIM 3TalioM TEKyIled aTTeCTallud SBISETCS pacueTHO-Tpaduueckoe
3amanne (padora) (PI'3(P)). TpebGoBanuss k Bemonnenutro PI'3(P), coctaB u mpaBuia OIEHKH
chopmynupoansl B maciopte PI'3(P).

B 4 cemectpe oO0s3aTenbHBIM 3TalioM TEKYyIIEH aTTECTAallUU SIBISETCS pacdeTHO-Tpaduyeckoe
3ananue (pabora) (PI'3(P)). TpeGomanus k BboimonHeHuto PI'3(P), cocraB u mpaBuina OIEHKH
chopmynupoBansl B naciopte PI'3(P).

[TpomerxyTouHas arrecTanus Mo AMCHUILIMHE IPOBOIUTCA B 4 ceMecTpe - B opme 3ayera, B 5
cemecTpe - B popme 3aueTa, KOTOPbIN HaIllpaBlIeH Ha OLEHKY CPOPMUPOBAHHOCTH PE3YyIbTATOB O0YUECHHS
1O JUCUUIUIMHE (MOJYJIIO), COOTHECEHHBIX C YCTAaHOBJICHHBIMU B IIPOrpaMMe MHANKATOPaAMH JOCTHXKEHUS
komrereHmii [1K-1.B/HA 1 COOTHECEHHBIX C HUMH UHANKATOPOB. (CM. Tabnuiry pazaena 1).

3aueT NpoBOJIUTCS B YCTHOM opme, 1o Ouseram

OO0ue mpaBuia BBICTABICHUS OLIEHOK TEKYIIEH M MPOMEKYTOYHON aTTeCTalluu MO JAUCHUILIIHE
OTpeeNsAoTCs 0aIbHO-PEUTUHIOBON CUCTEMOM, MPUBEIEHHON B pabouell mporpaMMe AUCIUILTUHBL

Ha ocHoBanuu kpurepueB, NpUBEACHHBIX B II. 3, OCYILIECTBIIAECTCS OIIEHKA YPOBHEN JTOCTUTHYTHIX
pe3yapTaToB  OO0ydYeHHUs M0 JUCIMIUIMHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B TIPOrpaMMe
uHANKaTopamu noctiwkeHus komnerennuu [1K-1.B/HA, 3akperuieHHbIX 32 JUCITUILTHHOM.




3. OO0mas xapakTepucTHKA YPOBHel pe3yJbTaTOB 00y4eHHs, COOTHECEHHBIX ¢ HHAUKATOPaAMH
JOCTHKeHHUS KOMIIeTeHIIUI

IIpoaBunyrhlii. Teoperuueckoe comep)kaHue Kypca OCBOEHO  MOJHOCTBIO.  CTyneHt
JIEMOHCTPUPYET CHUCTEMATUYECKOE M TJIyOOKOe IOHMMaHHe Y4eOHOro marepuana M CIIOCOOHOCTb K
CaMOCTOSITETIbHOMY TIOTIOJHEHUIO M OOHOBICHHMIO 3HAHWM B XOJ€ JaibHeiimeidl yueOHOl paldoThl u
npodeccuoHanbHON nesTenpHocTH. CHOopMUPOBaHBI HEOOXOIUMbIE HABBIKU MpaKTHUecKoi paboTel. Bee
yueOHbIe 3aJlaHHsl, TPEyCMOTPEHHBIE TPOTPaAMMOIl 00y4EHHsI, BBIIOJIHEHB KAUECTBEHHO, 0€3 3aMe4YaHui.
Pe3ynbpTarhl 00yueHHs MO JUCLUIUIMHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMU B IIPOrPaMMe MHAMKATOPaMU
JOCTUKEHUS KOMIIETEHLIMH, OLIEHEHBI YMCIOM OaJlyIoB, BXOASIIMM B AMANa30H IPOABUHYTOIO YPOBHSIL.

Ba3zoBblii. Teoperuueckoe cojepkaHHE Kypca OCBOEHO B o00beMe, HEOOXOIUMOM IS
MaNbHEWme y4eObl u  Tpo(ecCHOHANBLHOW  JeATENbHOCTH. HaBBIKM TPAaKTHUECKOH padoThI
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bce mpeaycMoTpeHHble TporpaMMoil 00yueHus: yueOHble 3ajaHus
BBITIOJTHEHBI ¢ HEOOJIBITUMU MOTPEIIHOCTIMH. Pe3ynbTaTel 00y4eHHs 10 TUCHIUTUINHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMHU B IPOTrpaMMe UHAUKATOPAMH JIOCTHKEHUSI KOMITETEHIINH, OLIEHEHbI YUCIIOM OalyioB B
npejaenax 6a30BOro ypoBHs.

IToporoBerii. Teoperuueckoe colepkKaHUE Kypca OCBOEHO B 00beMe, HEOOXOIMMOM s
nanpHeimei yueObl u npohecCHoHaNBHON AeATebHOCTH. HeKkoTophle mpakTHUeCKHe HaBBIKA pabOoThI C
copMupoBaHbl ¢ IpobOenamu. YueOHble 3aJaHMsl, NPEAYCMOTPEHHbIE MporpaMMol oO0ydeHus,
BBIMOJHSUIUCh € OMMOKAMM, WCIPABIEHHBIMM TII0J] PYKOBOJCTBOM IIpenojaBaTens. Pe3ynbTaTsl
o0y4yeHMsT 1O JUCHMIUIMHE, COOTHECEHHbIE C YCTAHOBJIIEHHBIMH B IpOrpamMMme HHJIMKAaTOpaMu
JOCTUKEHUS] KOMIIETEHLIMHM, OLIEHEHBI YMCIIOM OajlyIoB B IPE/Eiax MOPOroBOI0 YPOBHSI.

Huxe moporosoro. Teopetuueckoe cofep:kaHue Kypca ocBoeHo (parmeHTapHo. HeoOxonnmele
HaBbIKM IIPAKTHYECKOM pPadoThl Cc(HOpPMUPOBAHBI MHMHHUMAJIbHO. bBONBIIMHCTBO Yy4eOHBIX 3aJaHuM,
MPEyCMOTPEHHBIX MPOTrpaMMOil OOy4YeHHsI, HE BBIMOJIHEHBI. Pe3ynbTaTel OOy4eHHs] MO JUCIHILTUHE,
COOTHECEHHbIE C YCTAHOBJICHHBIMH B IPOrpaMMe€ HHJWKATOPAMU JOCTH)KEHHS KOMIETEHIIMH, OLIEHEHbI
YHUCIIOM 0aiioB, BXOASIIUX B IMANa30H HIKE TOPOTOBOTO YPOBHSI.
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IHacnopr 3a4era

IO JUCLMIIIIMHE ((Pa,[[I/IOTeXHI/I‘l€CKI/Ie LOCITN 1 CUT'HAJIBI, 4 CEMECTP

1. Meroauka oLeHKH

3adger mpoBoauTcs B ycTHOM (hopme, mo Owmneram. bumer cocromt u3 1 Bompoca u u
(OpMHpPYETCSI TIO CIIETYIOIIEMY TIPABHITY:
— TIepBBIA BOMPOC BHIOMpaeTcst U3 Iuanasona Bornpocos 1-20;
— BTOpPOM BOIIPOC — 3ajaya.
Takum 00pazom, IPOBEPSIOTCS PE3yabTaThl O0YUEHUS MO AUCIUILUINHE, COOTHECCHHBIC C
YCTAaHOBJICHHBIMU B IIPOrpaMM€E€ MHAUKATOpaMU JOCTUKCHUA KOMHCTGHHHﬁ.
Ha 3ayere mpenopgaBarenb BIpaBe 3aJaBaTh CTYACHTY YTOYHSIIOIIME U JOTOJHHUTEIHHBIC
BOIIPOCHI U3 001IIero repedHs (11. 4).

Mdopma Guiera st 3auera

HOBOCHBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
Qaxynsrer OTD

Buaer Ne
K 3QUeTy M0 JUCHUIITHHE «PaloTeXHUYECKHUEe eI U CUTHAJIBI

1. Junamuueckoe npezacrasienue curHanos (JII1C). Ipunmun ATIC, AIC ¢ noMompo aeibTa u
curMa (QyHKIHH.
2. 3agaya.

YTBepxkaato: 3aB. kaenpoit TOP Crnexrop A.A.
(Toamuch)
(mata)

2. Kpurepum ouneHku pe3y/bTaToB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMA
UHIUKATOPOB JOCTUKEHHS] KOMIIeTeH il

OtBer Ha OwusieT (TecT) JyIsl 3a4eTa 3aCUUTHIBACTCS HA MPOJABUHYTOM YPOBHE, €CJIU CTYICHT
IPOBOJUT CPAaBHUTEIbHBIM KOMILJIEKCHBIM aHAIN3 MaTepuana, BBISBISAET MPOOJIeMbl, Mpejiaraet
MEXaHHU3Mbl MX pEIICHUs, MPEACTaBIseT KOJIWYECTBEHHbIE XapaKTEPUCTUKU OIpe/IeeHHbIX
IPOLIECCOB, MPUBOANUT KOHKPETHBIE MPUMEPHI, HE JOIMYyCKaeT OMMOOK M CIOcOoOeH 000CHOBAThH

1



BbIOOp MeTona perieHus 3anaud. COBOKYIHOCTh pe3yJAbTaToB OOydeHHUs MO JUCIHILIMHE
(MOMYITI0) W COOTHECEHHBIX C HUMH HHIUKATOPOB JOCTHKCHUS KOMITETCHIIMH HE COJIEPIKUT
npo0enoB. YCTaHOBJICHHBIE B NpOrpaMMe KOMIETEHIMH C(HOPMHUPOBAHBI B MOJHOM OOBEME.
Ouenka cocrasiisieT om 18 0o 20 6annos.

OtBer Ha Ouiier (TecT) 1S 3a4eTa 3aCUUThIBAETCS HA 0230BOM YPOBHE, €CIIU CTYJEHT IIPU
OTBETC Ha BONPOCH (DOPMYIUPYET OCHOBHBIC MOHSATHUS, JaeT XapaKTEPHCTUKY IPOIECCOB,
SIBJICHUW, MPOBOJAUT aHAIW3 TNPHUYMH, YCIOBUH, CHOCOOEH NPEACTaBUTh KOJIMYECTBEHHBIC WU
Ka4eCTBEHHBIC XApPaKTEPUCTHKH MPOIECCOB, HE JOMYCKAET CYIMIECTBEHHBIX OINMOOK TIpU
pemiernn 3amadd. COBOKYHNHOCTh pE3yJabTaTOB OOYyYEHHUS M0 IUCHUIUIMHE (MOIYTIO) H
COOTHECEHHBIX C HUMHU HMHIMKATOPOB JTOCTH)KCHUS KOMIICTCHIIMH COJIEPKUT HECYIICCTBEHHBIC
npoOenbl. YCTaHOBJICHHBIE B MPOrpaMMe KOMITETCHIHMU C(HOPMHUpPOBaHBI Ha 0a30BOM YpOBHE.
Ouenka cocrasiisieT om 14 0o 17 bannos.

OtBer Ha Owiier (TeCT) Ui 3a4eTa 3aCUUTHIBAETCSI HA MOPOTOBOM YPOBHE, €CIIU CTYIEHT
IpU OTBETE Ha BOIPOCHI JIACT OIPEICIICHUE OCHOBHBIX MOHSATHI, MOXET IOKa3aTh MPUYHHHO-
CJICZICTBEHHBIC CBSI3U SIBICHUH, IPU PELICHUU 33/1a4H JIOMYCKAeT HEMPUHIMITUAIBHBIC OIINOKH,
HarpuMep, BeIYUCIUTEIbHbIC. COBOKYITHOCTh PE3YJIbTATOB O0YYCHHUS MO TUCIHMILIHHE (MOIYIIIO)
U COOTHECEHHBIX C HUMH HWHAMKATOPOB JOCTM)KCHUS KOMIICTCHLUN COAEPKUT TPOOEIHI.
YcTaHOBIICHHBIE B IPOTPaMMe KOMIIETEHIIMH COPMHUPOBAHBI HAa OPOroBoM ypoBHe. OrlleHka
cocrasisietr om 10 do 13 6annos.

OtBer Ha Owuser (TeCcT) JUid 3ayeTa CUYMTACTCS HEYAOBJIETBOPUTEIbHBIM (HUXKE
MIOPOTOBOTO YPOBHSI), €CIIM CTYAEHT IPU OTBETE HA BOMPOCHI HE JAET ONPEICIICHUH OCHOBHBIX
NOHSATHH, HE CIOCOOCH IOKAa3aTh NPHUYMHHO-CICACTBEHHBIC CBS3U SBJICHUH, NMPH PEIICHUH
3aa4d JIOIYCKaeT NpPUHIUNHAIbHbIE OMMOKH. COBOKYMHOCTh pPE3yJIbTaTOB OOYUEHHS I10
JTUCIUTUTMHE (MOIYJII0) M COOTHECEHHBIX C HHMMH HWHJWKATOPOB JIOCTUXKCHUS KOMIICTCHITHIMA
COJCPKHUT CYIIECTBEHHBIE MpPOOENbl. YCTAaHOBJICHHBIE B TpPOrpaMMe KOMIIETEHIIMH HE
chopmupoBanbl. OuieHka coctabiseT meree 10 6annos.

3. IlIkana oneHkKu

3a4eT CUUTACTCs CAAHHBIM, €CIIM CyMMa 0ajuIOB IO BCEM 33/1aHMsM OMJIeTa COCTaBIISIET OT
10 o 20 6annoB BkmrounTensHo. Cymma MeHee 10 GansioB mpu3HaeTcs HEyA0BIETBOPUTENbHBIM
Pe3yJIbTaToOM NMPOMEKYTOYHOU aTTECTALUU MO TUCIUILINHE.

B oOmiell omeHke Mo AUCHMIUIMHE Oalibl 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBUM C
paBUJIaMu OAJUIbHO-PEUTUHIOBOM CHCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. Bomnpocsl K 3a4eTy 0 AUCHUNINHE «PagloTeXHUYECKUE ETIH U CUTHAIB

DNEeMEHTbI TEOPUU CUTHAJIOB

1.0npenenenue paauotexHuku. Kanan cBa3u. CurHaisl: onpeneieHue, MaTeMaTuyeckasi MOJelb,
KJ1acCu(UKAIHSL.

2. lunamuueckoe npeacrasienne curdanos (AI1C). Mpuamun AI1C, JI1C c noMomisio aenbra u
curma (QyHKIHH.

3.I'eomeTpuyeckue METOIBI IPH MpeAcTaBIeHIH curHanoB. O0o0menHsIi psg Oypre (OPD).
Pa3nosxeHne CUrHajioB 10 OPTOTOHAJIBHBIM MTOJMHOMAM.

4.Cnektp nepuoandeckoro cursana. Psag @ypee. He nepuoanueckue curnansl u

uHTerpanbHoe npeodpaszoBanue Oypoe. [Ipeodbpazoanue Jlannaca. OCHOBHbBIE TEOPEMBI O CIIEKTPAX.
5.Pacnpenenenue 3HEPruU B CIEKTPAX IMEPUOIUYECKOTO U HE IEPUOJUIECKOIO CUTHATIOB.
O606mmenHas ¢popmyna Panes. PaBenctso [lapceBans. AKTUBHAs IMTEILHOCTh U AKTUBHAS IIMPHUHA
cnekTpa. COOTHOLIEHUE HEONPEIEIEHHOCTH Ul CUTHAJIOB.

6.AK® 11 BK® nerepmunnpoBaHHbix curaanoB. OcHoBHbIe cBoMicTBa AK®D, cBs3b ¢
SHEPreTUYECKUM CIIEKTPOM.



7.Cursajisl ¢ OrpaHUYEHHBIM CIIEKTPOM, X opToroHanusanus. basuc, psa, teopema KorenbHuKoOBa.
JuckpeTusanys HempephIBHBIX CUTHAJIOB.

8.0mpenenenue paIuoCUrHaioB. AMILITUTYAHO-MOTyupoBanHbie konebanus (AMK), mat. Mmonens,
CIIEKTp, IIMPHHA MOJIOCHI, SHEPTHSL, BEKTOP. AUarpaMma.

9.Konebanus ¢ yrinoBoil MOAyNIALKEH: MaT. MOJIETb, MOJIHAs (ha3a, MTHOBEHHAs 4YacTOTa, CIIEKTP MpHU
Pa3IMYHBIX MHIEKCAX MOIYJISIMH, IIUPUHA TTOJOCHI, YHEPTHSL.

10.Konebanus ¢ umnyiascHol Monyisueit (MM): AUM/AM, IUM, UM, ®UM/AM. brok-cxema
UMITYJIBCHOTO MonysiTopa. Criektp konebanunii ¢ IM.

DJIeMEHTHI TEOPUU TIETIEH.

11.Pagnorexundeckue nenu(PTIL): TepMunbl onpenenenus, kinaccudukamus, IpsMasi 1 oOpaTHas
3aja4yu Teopud nened. Marematuyeckas mogens PTL.

12 .ITpunnun Bpemennoro ananu3sa PTL. UuTterpan Jroamensa. UmnynbcHas 1 mepexoaHas X-kKa
PTLI.

13.Anroputm ananu3za PTL] ¢ nepexoom B yacTOTHYI0 007acTh. YacTOTHBIN KO3 HULIEeHT
nepeaadd. CBsi3b MEXy YACTOTHBIMUA U BpEMEHHBIMU Xapaktepuctukamu PTLI.

14 Knaccuueckuit metoz ananu3a PTLl. Co6cTBeHHbIe U BBIHYK/IEHHBIE KOJIeOaHus, IEPEX0AHON U
YCTaHOBUBLIMICS PEXKUMBI.

15.RC-uenu: ¢punptpsl Ha 6a3e RC-neneit, snexrpuueckoe auddepeHnnpoBanre 1 HHTETPUPOBAHHE
CUTHAJIOB.

16.KonebarenpHblii KOHTYP Kak IIeTb BTOporo nopsaka. [ToimocoBoii ¢puibtp. PesonancHbIN
YCUJIUTEIb B TMHEUHOM pEXHUME.

17.06pabotka AMK u3buparenbHOil Lenbio. Y cloBUs HEMCKa)KeHHO Iepejaull CUTHAJIOB Yepes
nuHenHble neny. JIuHelHble HCKaKEeHUsI.

18.JIunelinble cucTeMbl ¢ 00pPaTHOMN CBs3bI0: KO3 (UIMEHT Nepeauu, MoJIOKUTEIbHAs U
orpuuarenbHas OC. Bnusane OC Ha X-KU pe30HAHCHOTO YCUIIUTETIS.

19.Ilpumenenne OOC s ynyumeHus X-K yeunutens. Buast OC no croco0y coeuHeHHs
YETBIPEXIIOJIOCHUKOB.

20.YcTOWYMBOCTh JIMHEHHBIX cucTeM. KpuTepuu ycTOWYMBOCTH: OIpenesieHHe, aureOpandeckue u
reomeTpuueckue kputepun. Mcnonb3oBanue AUX nu ®UX nns OoleHKH YCTOMYMBOCTH JIMHEHHOM
CUCTEMBI.

IIpumeps! 3a1a4

3agauya Nel.

JAHO: Cnektp curaana B 6aszuce GyHKImiA Yosma:

Co0=0.5; C1=0; C2=-0,25; C3=C4=C5=0; C6=-0,125.

TPEBYETCH:

1.11300pa3uth CHEKTPAIBbHYIO AHArpaMMy.

2.BoCcTaHOBHTH UCXOHBII BUJ CUTHAIA.

3.BBIYUCIUTH SHEPTHIO ANNPOKCUMUPOBAHHOTO CUTHAJIA.
4.BBIYHMCINTH TIONHYIO SHEPTHIO UCXOIHOTO CUTHAIA.

5.Pccunrtarh CpeqHEKBAPAaTUUECKYIO IOTPEIIHOCTD AlIPOKCUMALUH.



3amauya Ne2.
JTAHO:
OnHoroHaisHOE UM KoJiebanue

TPEBYETCH:

1.3anucarb BbIpa)K€HUE JUIsI MTHOBEHHOM YacTOThI CUTHAJIA).
2.0npeaenuTs AEBUAITUIO YaCTOTHI U MHIEKC (a30BOM MOTYIISAIIHH.
3.M300pa3uTh CEKTp CUTHATIA.

4.0npenenuTs MPaKTUIECKYIO IUPUHY CIIEKTPa CUTHATIA.
5.PaccunTath CpeHIOI0 MOIIHOCTh CUTHAJIA.

3agaua Ne3.

JAHO:

1.Pe30HaHCHBIN YCUJIUTEIb Ha [IOJIEBOM TPAH3UCTOPE, K KOTOPOMY MOJKIFOYEHO COIPOTUBIIEHUE
Harpy3Ku. Y CUJIMTENb paboTaeT B JIMHEHHOM pekume. 3BeCcTHBI mapaMeTpbl KOHTYpa:
COIIPOTUBIIEHUE NIOTEPD, HHIYKTUBHOCTD, €CKOCTb, COIIPOTUBIICHUE HATPYY3KH, KPYTU3HA BOJIBT-
aMIIEPHOI XapaKTEepUCTHKHU TPAH3UCTOPA, & TAKKE CUTHAJ Ha BXOJI€ YCUIIUTEIS.

TPEBYETCH:

1.Onpenenuts K03 ureHT nepenavn.

2.BBIYMCIINTD BBIXOIHOE HAPSKEHUE U 3aIIUCATh €r0 BHIPAKEHUE

3.M300pa3uTh CIEKTp CUTHAIA HAa BXOJIE U BBIXOJE LETIH.

4.PaccunTaTh 10JIOCY IPOITYCKAHUS YCUIIUTEIIS.

5.01eHUTD BIMSHUE HATPY3KHU HA CTEIICHb JIUHEWHBIX UCKAKEHUM.



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET
Kadenpa treopetnyeckux 0OCHOB pailOTEXHUKH

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

IO JUCLMIIIIMHE ((Pa,Z[I/IOTCXHI/I‘l€CKI/IC LOCITN 1 CUT'HAJIBI, 4 CEMECTP

1. MeToanka oneHKH

Brimonnenue pacueTHo-rpaduueckoro 3amanus (padbotsi) (manee - PI'3(P)) sBasercs
dopmoil Tekymieil arrectanuu (KOHTPOJS) MO JUCHHUIUIMHE, HPEIyCMOTPEHHON Yy4eOHBIM
IUIAHOM.

Lens PI'3(P): cTyneHTHI AOMKHBI HAYYUTHCS 3aIIMCHIBATH MATEMATUUECKHE MOJICIIN CUTHAIIOB U
pasnu4Hbie GOPMBI HX MPEICTABICHUS BKIFOYAs TUCKPETHYIO; PACCYUTHIBATD YACTOTHBIC H
BPEMCHHBIC XapaKTePUCTHKU dJICMEHTAPHBIX I[ETIeH, a TAK)Ke OLCHUBATh YCTONYMBOCTB IICTICH C
00paTHOH CBS3BIO.

O6s3atenbubIM 2nemMeHTOM PI'3(P) siBisiroTcst perienue 3anad.

Howmep 3ananus HazHavaercs npenoaaBaTesieM.

PI'3(P) BeImonHsI€TCA MHANBUAYAIBHO.

KommyecTtBo 3amaHuii  JOCTaTodyHo [uis OOECTEYeHHS, KaXIOoro 0O0ydaromierocs
UHAUBUAYaIbHBIM 3a1anueM PI'3(P).

3amena 3ananus PI'3(P) ocymiecTBisieTcss Mo corjlacoBaHHIO C IPENOAABaTEIEM U3 YUCIIa
pe3epBHBIX (HE 3aHATHIX) 3aJaHUMA.

[lepen BrimoTHEHUEM 3a/1aHUS] CTYJEHT JOJIKEH O3HAKOMUTHCS C KOHCTIEKTOM JICKITUH..

[IpenogaBaTens OCYIIECTBISICT PYKOBOJCTBO IO BBHIMOJHEHHIO 3a/aHUS, OKAa3bIBAET
KOHCYJIbTAllMOHHYIO MIOMOIIIb U TpuHUMaeT otyet 1o PI'3(P).

[lo pesynbraram BeimonaHeHus PI'3(P) BbImonHsAETCS OTYET, KOTOPBIM COCTOMUT W3
CJIEYIOIIUX YacTe:

1. TurynpHBIN JUCT
2. 3apanue 1 (o BapraHTam)

3. 3aganue 2 (110 BapraHTaM)

4. 3ananwue 3 (1o BapuaHTaM)

5. Cnmcok auTepaTypbl U HICTOYHUKOB
1. cpencts.

Tpebosanus k ogpopmneruio:

O6bem PI'3(3) mo 10 crpanui mamuHOMHUCHOTO TekcTa popmata A4, Hlpudt Times New
Roman, 12. ®opmynsl HabupatoTcst B penakrope Math Type. Pasmernenne ckaHMpOBaHHBIX
dopmyn He nmomyckaercs. Hymepanusi cTpaHuil CKBO3Hasi, B HW)KHEH YacTH JIMCTa TI0 ICHTPY
apabckumu  1udpamu. Pabora gomkHa  OBITh  OTpEeJAaKTHUPOBaHAa, HE  COAEPXKATh
opdorpaduyeckux, CHHTAKCHYECKHX U CTUJIEBBIX OITHOOK.

OTtuer B yCTaHOBJIGHHBIE CPOKM claeTcsi Ha kadeapy ans mnpoBepku. [Ipemomasarens
OLIGHUBAET KAa4yeCTBO pPabOThI, OTMEYAET IMOJIOKUTEIbHbIE CTOPOHBI M HEJOCTAaTKH paboThl U
orpezenseT, N0NycKaeTcs Ju oHa K 3amure. [Ipu HeoOxonuMocTH mpenoaaBaresb BO3BpallaeT
PI'3(P) crynmenty nnst nopabOTKU M YCTaHABJIMBAET CPOKU MOBTOPHOTO MPEAOCTABICHHS s
npoBepKu. 1o 3ammThl paboThI CTYIEHTOM JIOJKHBI OBITh CAENaHbl HEOOXOAUMBIE UCIIPABIICHUS
Y JOTIOJHEHUS IO BCEM 3aMEUYaHUsM IMpernogaBaTesl.



[Ipu mnonoxurensHoMm pe3ynbrare oueHuBaHusi PI'3(P) crTynmeHT e€ pacneuaThiBaer,
nepegaeT Ha Kadenpy 1 3aluilaeT A0 CECCUM B Ha3HAUYEHHOE IMperoaBaTesieM BpeMs.

3ammra PI'3(P) cocrout B HMHOMBUAYaIbHOM YCTHOM COOECEOBAHHMU CTYICHTA C
npenogaBareneM. B mpolecce 3amuThl BBISBISETCS YPOBEHb 3HAHUN CTYNEHTA, CTEIEHb €ro
CaMOCTOSITEJIFHOCTH TPHU  BBINOJHEHWH paboThl. Ilo pe3yabraraM 3alIMTBl  CTYACHTY
BBICTABIIIETCSl OIICHKA B COOTBETCTBUHU C KPHUTEPUSMHU, NPUBEIECHHBIMU B M. 2 HACTOSIIETO
[Tacnopra.

2. Kpurtepun oueHKu pe3yJbTaToB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMA
UHIUKATOPOB JOCTHKEHHs KOMIIeTeHI U

OOuue mpaBuiia BBICTABIEHHS OLEHOK TEKYLIEH aTTecTaluu ONpeAesstoTcsl OalabHO-
PEUTUHIOBOM CHUCTEMOM, YCTAHOBIIEHHOM JIOKaJIbHBIM akToM HI'TVY.

PI'3(P) cumTaercs BBIMOTHCHHONH Ha MPOJABHMHYTOM YpPOBHE, €CIIM BCE HEOOXOJIUMBIC
pacyeTbl IPOM3BEACHBI CAaMOCTOSTENbHO M Oe3 ommOok; Bce paszaensl PI'3(P) BeimosiHeHb!
NPaBWIBHO U B MOJHOM 00BeMe; paboTa ohopMiIeHa B COOTBETCTBHU C TPEOOBAHHSIMU; CIaHA
IPEenoJiaBaTel0 B yKa3aHHble CPOKM M HE BO3Bpallajach s JOpaOOTKH; JaHbl MOJHbIE U
pa3BepHYTbIE BBIBOJABI M PEKOMEHJAIMU; Ha 3allUTE€ CTYIACHTOM JlaHbl YBEPEHHbIE U
apryMeHTHpoBaHHbIe OTBeThl. COBOKYIHOCTb 3aIlJIAHUPOBAHHBIX PE3YJIbTaTOB U COOTHECEHHBIX
C HMUMH WHJIWKATOPOB JTOCTH)KEHUS KOMIIETCHIIMH HE COJIEPXKUT MPOOenoB. 3aKperuIeHHBbIEC 32
PI'3(P) xommnerenuu copMUpoBaHbl Ha MPOABHHYTOM ypoBHE. Ouenka coctasiusget om 40 do
44 6annos.

PI'3(P) cuuTaercs BBIIOJIHEHHOW HAa §a30BOM YpOBHE, €CIIM BCE HEOOXOAUMBIE pacueThl
MIPOU3BEICHBI CAMOCTOSITENILHO U 0€3 CYIIeCTBEHHBIX OMMOO0K; Bce pasnessl PI3(P) BoimoiHeHbI
IPaBUJIBHO, HO €CTh 3aMEYaHUs K IOJIHOTE MpelocTaBiIeHus HHpopmauuu; pabora ohopmieHa B
COOTBETCTBUU C TpPeOOBAHMSAMM; CJlaHA IIPEINOJABATENI0 B YKa3aHHbIE CPOKM M OJHOKPATHO
BO3Bpallajiach CTYJAEHTY AJs HE3HAYUTEIbHOM OpabOTKH; B 3aKIIOUEHHM JaHbl BBIBOJBI U
PEKOMEHIALINHY; Ha 3alIUTe CTYIEHTOM JIOMYIIEHbl HENPUHUIUITHANbHbIE OITMOKN. COBOKYITHOCTb
3allJJaHUPOBAHHBIX  PE3yJbTATOB M COOTHECEHHBIX C HUMH HWHJIUKAaTOPOB JIOCTHUIKEHUS
KOMIIETEHIIMH COJIEP>KUT HeCyIleCTBeHHbIe npolenbl. 3akperuieHHble 3a PI'3(P) xomnerenuun
chopMupoBaHbl Ha 6a30BOM ypoBHe. O1ieHKa cocTaBisieT om 33 0o 39 bannos.

PI'3(P) cumraercsi BBIIOJIHEHHON Ha IOPOroBOM YpPOBHE, €CIM BCE HEOOXOAMMBIE
pacyeTbl TPOM3BEAEHBI CAMOCTOSTEIBHO, HO C OHIMOKaMH, YacTb M3 KOTOPBIX HOCHT
NPUHLMITHATIBHBIA XapaKTep; €CTh 3aMEYaHUs K IOJHOTE MpelocTaBlIeHus nHpopmanuu; padbora
oopmieHa B COOTBETCTBHM C TpeOOBaHMAMM; CllaHa NPEnojaBaTeiio, HO HEOJHOKPAaTHO
BO3BpAIllajach CTYICHTY ISl 1OPabOTKH; B 3aKIIOYEHUH JaHbl KpaTKue BhIBOBL; 3amuTa PI'3(P)
BBI3BIBAET y CTY/EHTA cepbe3Hble 3aTpyAHeHHsI. COBOKYMHOCTH 3aIUIaHUPOBAHHBIX Pe3yJIbTaTOB
U COOTHECEHHBIX C HUMM WHIUKATOPOB JTOCTH)KEHHUS KOMIIETEHLUN COJEPKUT CYIIECTBEHHbIE
npo6ensl. 3akperuieHHble 3a PI'3(P) kommereHnuu cpopMHUpoBaHBl Ha IOPOrOBOM YpPOBHE.
Ouenka cocrasiusier om 22 0o 32 6annos.

PI'3(P) cumTaercs He BBINOJHEHHOH (HM)XE MOPOrOBOTO YPOBHS), €CIHM PacyueThl
MPOU3BENEHbl C CEpPbE3HBIMH OIMIMOKAMHU; €CTh 3aMe4aHMsl K TIOJHOTE NPeJOCTaBICHUS
uHpopmanuu u odopmienuto; PI'3(P) Obuta cmana mnpenojaBarento, HO HEOJHOKPATHO
BO3Bpalllajach CTYACHTY AJIs JOpabOTKHU, UTO HE NMPUBENO K yiayduieHuto ee kauectsa; PI'3(P) ne
JIOTIYIIIEHA JI0 3alIUThl, YTO CBUJETEIBCTBYET O HEYAOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTBIX
CTYJIEHTOM pe3yiabTaToB. COBOKYNHOCTH 3aIUIAHHPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C
HUMH HWHJIUKATOPOB JOCTHXKEHHMS KOMIIETEHIMI COJEpKUT MHOXXECTBEHHBIC CYIIECTBEHHBIE
npoOensl. 3akperienHble 3a PI'3(P) xommerenmumu He cdopmupoBanbl. OleHKAa COCTaBISAET
MeHee 22 0asuioB.



3. IIkaJja oueHKH

B oOmeit ornenke mo mucnurminHe Oamibl 3a PI'3(P) yuuThIBaroTCS B COOTBETCTBHM C
npaBWwiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEACHHBIMH B pabodeil mporpamme
JUCLUTUIMHBL

PI'3(P) kak ¢opma Tekymieir arrectaiuu (KOHTPOJIS) IO JUCHUIUIMHE CUUTACTCS
YCIIEIIHO BBIIIOJIHEHHOM, €CIM CyMMa HOIYYEHHBIX OAIOB IO BCEM €ro 3a/laHusIM COCTaBIIIET OT
22 110 44 6a10B BKITFOUUTENBHO.

4. TlpumepHblii nepeueHnb 3aganuii PI'3(P)

3aganue 1.

3amada 1. MaTemaTH4ecKue MOJIEIN CUTHaIa

3anayva 2. [IpencraBnenue curHaia B 6azuce GyHKIUN Y osia
3amava 3. CeKTpalbHbIN aHAJIN3 CUTHAJIOB.

3aganmne 2.

3amaya 1. DeMeHThI KOPPEISILIMOHHOTO aHa/In3a JSTePMUHUPOBAHHBIX CHUTHAJIOB.
3anmava 2. JIuckpeTusanus HEMPEPhIBHBIX CUTHAJIOB.

3amada 3. AMIUTUTYIHO-MOAYJIUPOBAaHHOE KOJIeOaHueE.
3amada 4. YacTOTHO-MOIYTMPOBAHHOE KOJICOAHHE.

3agaumne 3.

3amava 1. Pacuér 4acTOTHBIX XapaKTEPUCTHK LICTIH

3anava 2. Pacuér BpeMEHHBIX XapaKTEPUCTHK IICTIHb.

3amada 3. YCTOWYUBOCTD LIETIH ¢ 0OPATHOM CBSI3BIO.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITICTO OOpa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa TeopeTndeckux 0OCHOB paIuOTEXHUKH

IHacnopr 3a4era

IO AUCHUIIIINHE ((Pa,Z[I/IOTeXHI/I‘-IGCKI/Ie LOCIIN M CUTHAJIBI, 5 CCMECTP

1. Meroauka oleHKH

3auer MpoBOJIUTCS B YCTHOM (opme, no Ouneram. buser cocrout u3 1 Bonpoc u 1 3agauy u
(opMHpYeTCs TI0 CIIETYIOIEMY TPABHITY:
— TIEpBBIA BOMPOC BHIOMpAeTCs U3 Trana3ona Bornpocos 1-19;
— BTOpPOM BOIIPOC — 3a/1a4a.
Takum 00pazom, IPOBEPSIOTCS Pe3yabTaThl 00yUEHHS MO AUCIHUILIUHE, COOTHECEHHBIE C
YCTAHOBJICHHBIMH B ITPOrpaMMe MHANKATOPaMH JOCTH)KEHUS! KOMITeTEHLIUH.
Ha 3auere mpenopaBarenb BIpaBe 3a[aBaTh CTYACHTY YTOUHSIOIIME W IOTIOJHHUTEIHHBIC
BOIMPOCHI U3 00111er0 niepeyns (1. 4).

Mdopma Guiera st 3auera

HOBOCHUBUPCKU I'OCYTAPCTBEHHbBIN TEXHUUECKNUIN YHUBEPCUTET
®akynpreT OTO

Buaer Ne
K 3a4eTy 1o JUcHUIUInHe «PainoTexHnyecKkrue Henu U CUTHAIbDY

1. JluneiiHple HenuHeWHble W napamerpuueckue 1end. CpaBHUTENbHAas XapaKTEPHCTHKA:
BBINOJIHCHUE TPUHLMUIA CYNEpPHO3MIIMH, COOTHOIIEHHE CIEKTPOB HA BXOJAE U  BBIXOJE,
muddepeHnnanbHble ypaBHEHUS.

2. 3anaya.

YTBepxaato: 3aB. Kapeapon Crnekrop A.A.
(moamucs)

(mata)

2. Kpurtepum ouneHku pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHbIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JOCTUKEHHS] KOMIIeTeH il

OtBer Ha OumieT JuId 3a4deTa 3aCUUTHIBACTCS HAa MPOABHHYTOM YPOBHE, €CIM CTYIEHT
IPOBOJMUT CPAaBHUTEIbHBIA KOMILJICKCHBIM aHAN3 MaTepuana, BBISBIAET MPOOJIEMBbl, IIpeaaraet
MEXAaHU3Mbl MX PEIICHUs, INPEACTABIsACT KOJIWYECTBEHHBIC XAapaKTEPUCTUKU OIPENEICHHBIX

1



MIPOIIECCOB, NMPUBOANT KOHKPETHBIC MPUMEPHI, HE JOIMYCKaeT OMHUOOK M CIocoOeH 000CHOBAThH
BbIOOp MeTona pemieHus 3anaud. COBOKYIHOCTh pe3yJAbTaToB OOydYeHHUS MO JUCIHILIMHE
(MOAyYJII0) U COOTHECEHHBIX C HHUMHM HHAMKATOPOB JOCTHKEHHSI KOMIIETECHIIMH HE COHCPKHUT
npo0enoB. YCTaHOBJCHHBIE B MpOrpaMMe KOMIETEHIMH C(HOPMHUPOBAHBI B MOJHOM OOBEME.
Ouenka cocrasiisieT om 18 0o 20 6annos.

OtBer Ha OwyieT IS 3a4eTa 3aCUMTHIBACTCA Ha 0a30BOM YpPOBHE, €CIHM CTYACHT IpU
OTBETE Ha BOIPOCHl (HOPMYIHPYET OCHOBHBIC MOHSTHS, aeT XapaKTEPUCTHKY IPOIIECCOB,
SIBJICHUW, MPOBOJAUT aHAIW3 TNPHUYMH, YCIOBUH, CHOCOOEH NPEACTaBUTh KOJIMYECTBEHHBIC WU
KAYeCTBEHHbIE XapaKTEPUCTUKHU MPOILECCOB, HE [OMYCKAaeT CYIIECTBEHHbIX OIIMOOK Mpu
pemiernu 3amayd. COBOKYHHOCTh pPE3yJAbTaTOB OOYYEHHUS IO IUCHUIUIMHE (MOXIYJIIO) H
COOTHECEHHBIX C HUMH HWHIUKATOPOB JIOCTH)KEHUS KOMIIETEHLIUN COJEP>KUT HECYIIECTBEHHBIE
npoOenbl. YCTaHOBJICHHBIE B MPOrpaMMe KOMIIETCHIHMH C(HOPMHUpPOBaHBI Ha 0a30BOM YpPOBHE.
Ouenka cocrasiisieT om 15 0o 17 6annos.

OtBer Ha OWJeT Ui 3a4eTa 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CITU CTYACHT IpU
OTBETE HAa BOMPOCH JAeT OMNpEeAeNICHHE OCHOBHBIX TIOHSITUN, MOXXET IMOKa3aThb MPUYUHHO-
CJICZICTBEHHBIC CBS3M SIBJICHUH, IPU PEIICHUH 33a4M JOMYCKAaeT HEMPUHIIUIHAIBHBIE OITHOKH,
HanpuMep, BeIYUCIUTENbHbIE. COBOKYITHOCTH PE3yAbTAaTOB O0YUYEHHS MO TUCIUILINHE (MOIYIIIO)
U COOTHECEHHBIX C HUMH HWHAMKATOPOB JIOCTM)KCHHUS KOMIICTCHIIUH COAEPKUT TPOOEIHI.
YcTaHOBIEHHBIE B MPOrpaMMe KOMIIETEHIMU c(hOpMHUpPOBaHBI HAa MOPOroBoM ypoBHe. OrlleHKa
cocrasisieT om 14 0o 10 b6annos.

OtBer Ha Owier A 3ayeTa CUMUTACTCS HEYA0BJIETBOPUTEIBHBIM (HUXKE IOPOTOBOIO
YPOBHSI), €CJIM CTYACHT IPU OTBETE€ Ha BOMPOCHI HE JACT OIPECICHUN OCHOBHBIX NMOHSTHH, HE
crocoOeH MoKa3aTh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U SBJICHUH, IPU PEIICHUU 33/1a4l JOMYCKAeT
NpUHIUNHAIbHBIE OMMOKK. COBOKYITHOCTH PE3yJIbTaTOB 00YyUEHUS 0 JUCHUIUTHHE (MOAYIIO) U
COOTHECEHHBIX C HUMHU HHIUKATOPOB JOCTH)KCHHUS KOMIIETCHLUH COAEPIKHUT CYIIECTBEHHBIE
npo0esibl. YCTaHOBJIEHHBIE B POrpaMMe KOMIETEHIIMU He chopMupoBaHbl. OIleHKa COCTABIISET
menee 10 bannos.

3. IIkana oueHku

3ayeT CUMTAETCs CAAHHBIM, €CIIM CyMMa 0ajuIoB IO BCEM 33/1aHMsM OMJIeTa COCTaBIISIET OT
10 no 20 6amno BrmounTenbHo. CymMMa meHee 10 0aioB npu3HaeTcsl HEYA0BIETBOPUTEIIbHBIM
pE3yJIbTaTOM ITPOMEXYTOYHON aTTECTALMU 110 JUCLIUILINHE.

B oO0mel omneHke mo JUCHUILIMHE Oaibl 3a 3a4€T YUYUTHIBAIOTCS B COOTBETCTBHM C
npaBUiIaMu OaJIbHO-PEUTUHTOBON CHCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. BOI[pOCbI K 3a4€Ty MO JUCHUIJINHE <<PaHHOTCXHquCKHC O U CUTHaJIbD»
1.JIuneiHbIe HeIMHEHHbBIC U napaMeTpuiICCKUC LCIIN. CpaBHI/ITeHBHaH XapaKTCpHUCTHUKA:

BBINOJIHEHHUE IIPUHIIMIIA CYTIEPIO3UIIUH, COOTHOLLICHUE CIIEKTPOB HAa BXOJIE U BBIXOJE,
nuddepeHnnanbHbIe ypaBHEHUS.



2 Knaccugukarys HelnMHEHHBIX 3J1eMeHTOB. HenmnHelHbIe pe3nCTHBHBIE SIEMEHTHI, PA3HOBUAHOCTH
ux BAX, ocHoBubie napameTpsl. Knaccudukanmsa HennHeHHbIX mpeoOpa3oBaHMii CUTHAJIOB.
3.Annpokcumanus xapakrepuctuk H3. KycouHo-nuHelHas anmpokcuManys, aninpoKCuManus
CTETNICHHBIM IMOJIMHOMOM, alllPOKCUMAIIHS SKCTIOHEHIIMAIbHBIM TOJTMHOMOM.

4.00u11e 3aKOHOMEPHOCTH aHaIM3a HeMMHEeHHbIX ueneil. ['padpuyeckuit Mmeron ananusa. @opmyssl
TpeX OpAHHAT. AHATUTHUECKHUE METO/Ibl TAPMOHUYECKOTO aHAIM3a: METO/ KpaTHBIX JIyT, yria
otceuku, pyHknui becces.

5.Henunelinoe pe3ncTuBHOE ycuiieHne Konebanuii. Pexxumer pabotel HO B ycunwurene.
KoaddunmeHT HeTMHEHHBIX NCKAKCHHN.

6.Henunelinoe pe3oHaHCHOE ycmiieHue koieOanmii. KosrebaTenpHas XapakTepuCTHKA, CPEIHSIS
kpytuzHa, KIT/I.

7. Y MHOXEHUE YaCTOTHI.

8. AMrmuTyaHas MOIyIsIusa. Moaynsiius n3MEeHeHUueM cMetieHus. Ctatudeckast MOAyIsIIUOHHAS
XapaKTepUCTHKA.

9.banancHbIe U OJJHOIIOJIOCHBIE MOIYJISTOPHI. [[pUHITUIIBI TOCTPOEHUS M CIIOCOOBI peamnu3aluu.
10.YacToTHbIe MOIYSATOPHL. [IpHHIINIIBI TOCTPOCHUS U CIIOCOOBI pealln3allty.

11.®a3oBble MOAYIATOPHI. [IpHHIUIIBI TOCTPOCHUS U CLIOCOOBI pean3alum.

12.IlpuHuun neTeKTupoBaHus KojieOaHui. AMIUIUTYIHBIM JeTeKTOp. JleTeKTopHas XapakTepucTHKa
quonHoro netektopa (/1J1), muHeiiHoe 1 KBaJpaTUYHOE JETEKTUPOBAHHE.

13.®a3oBb1i netexkTop. IIpuHIMIBI HOCTPOEHUS U CIIOCOOBI PeaTu3alim.

14.YacToTHslii AetekTop. [IpuHLIUIIBI TOCTPOEHUS U CIOCOOBI pealln3alyu.

15. I1puHIMIBI KCTIONB30BaHUS HETMHENHBIX 3JIEMEHTOB B KAYECTBE apaMETPUUYECKHUX.
[IpeoOpa3oBaHue 4aCTOTHI.

16.CunxponHoe (mapamerpudeckoe) aerektupoBanue. da3zoBast 1 4aCTOTHAs U30UPATEIbHOCTD
CHHXPOHHOTO JIETEKTOpA.

17.I'enepupoBanue KoneOaHMii: OCHOBHBIE ONpeesieHus, Kiaccudukamus aBroreneparoposn (Al).
AT ¢ BHemHei o0paTHO# cBs3bt0 (OC). PexxuM caMoBO30YKICHHS U CTALIMOHAPHBIN PEXKHIM.
VpaBHeHus 6ananca aMIuTy U (as.

18. I'padmueckuii MeTO] aHANK3a YCTAHOBJICHUS CTAIIHOHAPHOW aMILTUTY/IbI C IOMOIIBIO
noctpoenus Jlamepes. Y cToHYMBOCTB cTaliMOHapHOro pexxuma Al' B “manom”. Markuii u sxecTkuit
pexuMBI caMmoBO30YxkIeHus Al .

19.ABTorenepatopsl ¢ BHyTpeHHerH OC. YciioBust caMoBO30yK/I€HUS U OINPe/IesIeHUE CTAllMOHAPHON
AMIUTATYTBI.

IIpumepsl 3axa4

3agaua k 3aganuio Nel.

1. BAX HD
U..[B] 1 2 3 4 5 6
am[MA] | 0.1 0.2 0.5 2 4 6

2.BxosiHOE HanpspKEeHUE:
U l(t)=1+cos(e-t); U 2(t)=2-cos(®-t); U, 3(t)=3+cos(@-1); U Ht)=6-cos(m-t);

TPEBYETCH:

1.laTe onpeneneHye anmpoKCUMAaIMK XapaKTePUCTUKN HETMHEHHOTO IEMEeHTa.
2.AnnpoxcumupoBaTb BAX 1yt Bcex BXOIHBIX HanpsibkeHuil. OG0CHOBATh alMpOKCHMAITHIO.
3.Paccuurats BeixoaHO# TOK it Usx1(t); Usx3(t).

4. M300pa3uTth criekTp BeixogHoro Toka ans Usx1(t); Usx3(t).

3anauya k 3agaHui0 Ne2.
JAHO:



1. Inonnsiii nerekrop AM-Kkoe0aHmiA.
2. U, ()= [140.5-cos(2-T-10°-1)]-cos[2-1-10%1]- [B]

0: U, <0.5[B]

3 BAX gmoma: i(U) = .
4U_ —05)-107[A]: U_ =035B]

4 Ry=3-10"[Onm]

TPEBYETCH:

1.M1300pa3uTh cxeMy AETEKTOpa U paccuuTaTh HeoOxoaumoe 3HayeHne Co.
2.Paccumntath 1 n300pa3uth rpaduueckn AUX ¢punbTpa gerekropa.

3.Ha rpaduke AUX m300pa3uTh CIIEKTp CUTHAIA HA BXOJE U Ha BBIXOJIE IETEKTOPA.
4.0mpenenuTs yroj OTCEYKU M BEIYUCIUTD KOG PHUIUEHT nepeaadu nerekropa K.
5.BBIUKCIUTE TIOCTOSIHHYIO COCTABJISIIOLIYIO HANPSKEHUSI HA TUOJE.

3amauya k 3aganuio Ne3.
JAHO:
1.ABTOTEHEpATOP Ha TIOJCBOM TpHOE ¢ TpaHchopmaTopHOoit OC

-

0: U, <—-5[B]
2 BAX rproga: i(U)=12(U, +5)-107°[A]: U, >—5[B]
|107°[A]: U, =0[B]

3. Kosdpdurment nepemaun nernu OC b=0,012.
4.Pe3onanchas wacrora Wp=1000000 [pan/cexk].
5.Pe3onancHoe conportusienue koutypa Zxkp=50000 [Om].
6.ConpoTtuBienue norepb koutypa Rn=5 [Om].

TPEBYETCH:

1.M1300pa3uth cxemy aBTOr€HEpaTopa.

2.Paccuurats L, C, M.

3.0npenenuts K03QHUIMEHT YCUIICHHSI, COOTBETCTBYIOLIMH OPOTy caMoB0o30yxaeHust Kkp
4.3anaTh HaPSKEHUSI CMELEHUs, COOTBETCTBYIOILUE MATKOMY U )KECTKOMY pEXXUMaM
CaMOBO30YKICHUS.

5.I'pacdmuecku onpeaenuTh CTalMOHAPHYIO aMILTUTYTY, Ul MSITKOTO PEKUMA CaMOBO30YKAECHHS.



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHHYECKHI YHUBEPCUTET

Kadenpa treopetnyeckux 0OCHOB pailOTEXHUKH

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

IO JUCLMIIIIMHE ((Pa,Z[I/IOTCXHI/I‘l€CKI/IC LOCITN 1 CUT'HAJIBI, 5 CEMECTP

1. MeToanka oneHKH

Brimonnenue pacueTHo-rpaduueckoro 3amanus (padbotsi) (manee - PI'3(P)) sBasercs
dopmoii Tekymeld arrectauMy (KOHTpOJIA) MO AWCUUIUIMHE, IPEeIyCMOTPEHHON Yy4eOHBIM
IUIAHOM.

Llens PI'3(P): cTyaeHThI OMKHBI ONPEEINTh PA3INYHBIMUA METOIAMH CHIEKTPAJIbHBINA COCTAB TOKA
HEJIMHEHHOT0 3JIEMEHTa; IIPOBECTH PAacyET OTHOTO U3 HEJIMHEWHBIX MpeoOpa3oBaHuii CUTHAIA
(ycuneHue, yMHOXKEHHE, MOAYJISILUS, IeTEKTHPOBAHNE); PACCUMTATh aBTOTCHEPATOP C BHEIIHEH MIIN
BayTpenHen OC.

Oo6s3atenbHbIM 351eMeHToM PI'3(P) siBisitoTcst perienue 3agau

Howmep 3amanust Ha3HaYaeTCsl PernoaaBaTesieM.

PT"3(P) BbInonHsAETCS MHAUBUIYAIIBHO.

KonnyectBo 3ajmaHuii  JgocTarodyHo [uis  OOECHEeYeHMs, KaxJIoro oOydaromerocs
WHIUBUyalIbHBIM 3a1anuemM PI'3(P).

3amena 3aznanus PI'3(P) ocymecTBisiercs o coriacoBaHUIO C MPEnoAaBaTeieM U3 yucia
pe3epBHBIX (HE 3aHATHIX ) 3a1aHHH.

Ilepen BbIMONHEHUEM 3a/laHUS CTYEHT JODKEH O3HAKOMUTBCS ¢ KOHCIIEKTOM JIEKLIUH.

[IpenogaBaTens OCYIIECTBISET PYKOBOJCTBO IO BBINOJHEHHUIO 3a/aHUS, OKAa3bIBAET
KOHCYJIbTAIIHOHHYIO IOMOIIb ¥ TpuHKUMaeT otyet o PI'3(P).

Ilo pesynbraram BbmmonaHeHust PI'3(P) BblmonHsieTcss OTYET, KOTOPBIA COCTOUT W3
CJIEYIOIINX YacTei:

TuTynbHBIH THCT)

3ananue 1 (o BapuaHTam)
3ananue 2 (10 BapuaHTaMm)
3ananue 3 (10 BapuaHTaMm)

Criucok nuTepaTypsl U HICTOUHUKOB

ks E

Tpebosanus k ogpopmneruio:

O6bem PI'3(3) mo 10 crpanui mamuHONHUCHOTO TekeTa popmata A4. Hlpudt Times New
Roman, 12. ®opmynsl HabupatoTcst B penakrope Math Type. Pasmernenne ckaHMpOBaHHBIX
dopmyn He momyckaercs. Hymepanusi cTpaHuil CKBO3Hasi, B HW)KHEH YacTH JIMCTa TI0 ICHTPY
apabckumu  1udpamu. PabGora gomkHa  OBITh  OTpEeJaKTHUpOBaHa, HE  COAEPXKATh
opdorpaduyeckux, CHHTAKCHUYECKHX U CTUJIEBBIX OITHOOK.

OTtder B yCTaHOBJIGHHBIE CPOKM claeTcsi Ha kadeapy ans nposepku. [IpemomaBarens
OLIGHUBAECT KAa4yeCTBO pPabOThI, OTMEYAET IMOJIOKHUTEIbHbIE CTOPOHBI M HEJOCTAaTKH paboThl U
orpezenseT, N0NycKaeTcs Ju oHa K 3amure. [Ipu HeoOxonuMocTH mpenoaaBaresb BO3BpallaeT
PI'3(P) crynmenty nnst nopaOGOTKU M YCTaHABJIMBAET CPOKU MOBTOPHOTO MPEAOCTABICHHS s
npoBepKu. 1o 3ammThl paboThI CTYIEHTOM JIOJKHBI OBITH CAeNaHbl HEOOXOAUMBIE UCIIPABIICHUS
Y JOTIOJTHEHUS IO BCEM 3aMEUYaHUSAM MpernogaBaTesl.



[Ipu mnonoxurensHoMm pe3ynbrare oueHuBaHusi PI'3(P) crTynmeHT e€ pacneuaThiBaer,
nepegaeT Ha Kadenpy 1 3aluilaeT A0 CECCUM B Ha3HAUYEHHOE IMperoaBaTesieM BpeMs.

3ammra PI'3(P) cocrout B HMHOMBUAYaIbHOM YCTHOM COOECEOBAHHMU CTYICHTA C
npenogaBareneM. B mpolecce 3amuThl BBISBISETCS YPOBEHb 3HAHUN CTYNEHTA, CTEIEHb €ro
CaMOCTOSITEJIFHOCTH TPHU  BBINOJHEHWH paboThl. Ilo pe3yabraraM 3alIMTBl  CTYACHTY
BBICTABIIIETCSl OIICHKA B COOTBETCTBUHU C KPHUTEPUSMHU, NPUBEIECHHBIMU B M. 2 HACTOSIIETO
[Tacnopra.

2. Kpurtepun oueHKu pe3yJbTaToB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMA
UHIUKATOPOB JOCTHKEHHs KOMIIeTeHI U

OOuue mpaBuiia BBICTABIEHHS OLEHOK TEKYLIEH aTTecTaluu ONpeAesstoTcsl OalabHO-
PEUTUHIOBOM CHUCTEMOM, YCTAHOBIIEHHOM JIOKaJIbHBIM akToM HI'TVY.

PI'3(P) cumTaercs BBIMOTHCHHONH Ha MPOJABHMHYTOM YpPOBHE, €CIIM BCE HEOOXOJIUMBIC
pacyeTbl IPOM3BEACHBI CAaMOCTOSTENbHO M Oe3 ommOok; Bce paszaensl PI'3(P) BeimosiHeHb!
NPaBWIBHO U B MOJHOM 00BeMe; paboTa ohopMiIeHa B COOTBETCTBHU C TPEOOBAHHSIMU; CIaHA
IPEenoJiaBaTel0 B yKa3aHHble CPOKM M HE BO3Bpallajach s JOpaOOTKH; JaHbl MOJHbIE U
pa3BepHYTbIE BBIBOJABI M PEKOMEHJAIMU; Ha 3allUTE€ CTYIACHTOM JlaHbl YBEPEHHbIE U
apryMeHTHpoBaHHbIe OTBeThl. COBOKYIHOCTb 3aIlJIAHUPOBAHHBIX PE3YJIbTaTOB U COOTHECEHHBIX
C HMUMH WHJIWKATOPOB JTOCTH)KEHUS KOMIIETCHIIMH HE COJIEPXKUT MPOOenoB. 3aKperuIeHHBbIEC 32
PI'3(P) xommnerenuu copMUpOBaHbl HAa MPOABUHYTOM ypoBHE. OleHka cocTtaBiser om 45 0o
50 6annos.

PI'3(P) cuuTaercs BBIIOJIHEHHOW HAa §a30BOM YpOBHE, €CIIM BCE HEOOXOAUMBIE pacueThl
MIPOU3BEICHBI CAMOCTOSITENILHO U 0€3 CYIIeCTBEHHBIX OMMOO0K; Bce pasnessl PI3(P) BoimoiHeHbI
IPaBUJIBHO, HO €CTh 3aMEYaHUs K IOJIHOTE MpelocTaBiIeHus HHpopmauuu; pabora ohopmieHa B
COOTBETCTBUU C TpPeOOBAHMSAMM; CJlaHA IIPEINOJABATENI0 B YKa3aHHbIE CPOKM M OJHOKPATHO
BO3Bpallajiach CTYJAEHTY AJs HE3HAYUTEIbHOM OpabOTKH; B 3aKIIOUEHHM JaHbl BBIBOJBI U
PEKOMEHIALINHY; Ha 3alIUTe CTYIEHTOM JIOMYIIEHbl HENPUHUIUITHANbHbIE OITMOKN. COBOKYITHOCTb
3allJJaHUPOBAHHBIX  PE3yJbTATOB M COOTHECEHHBIX C HUMH HWHJIUKAaTOPOB JIOCTHUIKEHUS
KOMIIETEHIIMH COJIEP>KUT HeCyIleCTBeHHbIe npolenbl. 3akperuieHHble 3a PI'3(P) xomnerenuun
chopMupoBaHbl Ha 6a30BOM ypoBHe. O1ieHKa cocTaBisieT om 38 0o 44 6annos.

PI'3(P) cumraercsi BBIIOJIHEHHON Ha IOPOroBOM YpPOBHE, €CIM BCE HEOOXOAMMBIE
pacyeTbl TPOM3BEAEHBI CAMOCTOSTEIBHO, HO C OHIMOKaMH, YacTb M3 KOTOPBIX HOCHT
NPUHLMITHATIBHBIA XapaKTep; €CTh 3aMEYaHUs K IOJHOTE MpelocTaBlIeHus nHpopmanuu; padbora
oopmieHa B COOTBETCTBHM C TpeOOBaHMAMM; CllaHa NPEnojaBaTeiio, HO HEOJHOKPAaTHO
BO3BpAIllajach CTYICHTY ISl 1OPabOTKH; B 3aKIIOYEHUH JaHbl KpaTKue BhIBOBL; 3amuTa PI'3(P)
BBI3BIBAET y CTY/EHTA cepbe3Hble 3aTpyAHeHHsI. COBOKYMHOCTH 3aIUIaHUPOBAHHBIX Pe3yJIbTaTOB
U COOTHECEHHBIX C HUMM WHIUKATOPOB JTOCTH)KEHHUS KOMIIETEHLUN COJEPKUT CYIIECTBEHHbIE
npo6ensl. 3akperuieHHble 3a PI'3(P) kommereHnuu cpopMHUpoBaHBl Ha IOPOrOBOM YpPOBHE.
Omnenka cocrasisiet om 25 0o 37 bannos.

PI'3(P) cumTaercs He BBINOJHEHHOH (HM)XE MOPOrOBOTO YPOBHS), €CIHM PacyueThl
MPOU3BENEHbl C CEpPbE3HBIMH OIMIMOKAMHU; €CTh 3aMe4aHMsl K TIOJHOTE NPeJOCTaBICHUS
uHpopmanuu u odopmienuto; PI'3(P) Obuta cmana mnpenojaBarento, HO HEOJHOKPATHO
BO3Bpalllajach CTYACHTY AJIs JOpabOTKHU, UTO HE NMPUBENO K yiayduieHuto ee kauectsa; PI'3(P) ne
JIOMYIIEHA JI0 3aIlUThl, YTO CBHUJETEIBLCTBYET O HEY/IOBJIETBOPUTEIHLHOM YPOBHE JOCTHUTHYTBIX
CTYJIEHTOM pe3yiabTaToB. COBOKYNHOCTH 3aIUIAHHPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C
HUMH HWHJIUKATOPOB JOCTHXKEHHMS KOMIIETEHIMI COJEpKUT MHOXXECTBEHHBIC CYIIECTBEHHBIE
npoOensl. 3akperienHble 3a PI'3(P) xommerenmumu He cdopmupoBanbl. OleHKAa COCTaBISAET
MeHee 25 0aloB.



3. IIkaJja oueHKH

B oOmeit ornenke mo mucnurminHe Oamibl 3a PI'3(P) yuuThIBaroTCS B COOTBETCTBHM C
npaBWwiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEACHHBIMH B pabodeil mporpamme
JUCLUTUIMHBL

PI'3(P) kak ¢opma Tekymieir arrectaiuu (KOHTPOJIS) IO JUCHUIUIMHE CUUTACTCS
YCIIEIIHO BBIIIOJIHEHHOM, €CIM CyMMa HOIYYEHHBIX OAIOB IO BCEM €ro 3a/laHusIM COCTaBIIIET OT
25 110 50 6aI0B BKITFOUUTENBHO.

4. TlpumepHblii nepeueHnb 3aganuii PI'3(P)

3aganmne 1.

CriekTpaibHBI COCTaB TOKA B HEJTMHEHHOM AJIEMEHTE IIPH TapMOHUYECKOM BO3/ICHCTBUU
3aganmne 2.

Henuueitnple mpeoOpa3oBaHusi CUTHAJIOB B PaJHOIICTISIX .

3aganmne 3.

Pacuér LC-renepaTopa rapMOHUYECKUX KOJICOAHMIA.



