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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGHOCTh MPOBOAWTH MCCIICIOBAHUS B IIEJISIX COBEPIICHCTBOBAHUS
PaarOdJIEKTPOHHBIX YCTPOUCTB
N]I-2 BeinonaHseT MaTeMaTHYECKOe U KOMITBIOTEPHOE MOICIIMPOBAHUE PATUOITICKTPOHHBIX
YCTPOMCTB C LEIbI0 ONTUMHU3AIUN UX [TapaMETPOB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®opma peanuzaiuu: BeinonHeHue 3aqaHus
1. PacuetHoe 3aganue Nel "PacueT cranimoHapHOIo pexxuma YCUIUTENsE MOIIHOCTH METOJIOM
Oamanca rapmonuk" (PacuerHo-rpadudeckas pabora)
2. PacuetHoe 3ananue Ne2 «PacueT nepexoJHbIX NPOLECCOB B OJTHOKOHTYPHOM
aBTOore”eparope» (PacuetHo-rpaduueckas padora)
3. PacuetHoe 3ananue Ne3 «CocraBieHre YKOPOUEHHbBIX YPaBHEHUH U aHAJIU3 CTallMOHAPHBIX
PEKUMOB aBTOreHepaTopa ¢ aBTocMenienruem» (Pacuerno-rpaduueckas padota)
4. Pacuetnoe 3ananue Ne4 «MccneqoBanue JMHAMUYECKUX CBOMCTB aBTOT€HEPATOPA C
aBTocMenieHueM» (PacuetHo-rpadudeckas padbora)

BPC nucuuminHbl

2 cemecTp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Nunekc KM- | KM- | KM- | KM-

Paznen mucnumianHe! KM: 1 2 3 4

Cpox KM: 4 8 12 15

Meton 6ananca rapMoHUK MeTo MeITIEHHO-MEHSFOLITUX CS
amrutyn B hopme Ban-/lep-Tlons

Merton 6ananca rapMOHUK MeTo1 MeAJIEHHO-MEHSIOIINXCS
ammuTya B opme Ban-/lep-Tlons

O606H_ICHI/I$I METOJa MCIAJICHHO MC-HAIOIHNXCA aMIUIATY

O06001IeHnS METO/1a MEITIEHHO Me-HSIOLUXCS aMIUTUTY/T +

AHanM3 TMHAMHUKY aBTOT€HEPATOpa C aBTOCMEIICHUEM METOI0OM
YKOPOUYEH-HBIX YpaBHEHUMN

AHanM3 TMHAMHUKY aBTOT€HEPATOpa C aBTOCMEIICHUEM METOI0OM
YKOPOUYEH-HBIX YpaBHEHUHN

Bneninee Bo3aeiicTBue Ha aBToreHeparop. JByxmoa0Bbie
ABTOI€HEPATOPBI

Brewnee Bo3aelicTBre Ha aBTOreHepaTop. /[ByxmonoBbie
ABTOT€HEPATOPbI




\ BecKM:| 15 | 20 | 30 | 35 |
$O6m1as yacts//1s1 MPOMEKYTOUHON aTTecTauud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 0131 OYeHKU 3aNJIAHUPOBAHHBIX PE3YIbIMANO8 00YUeHUs RO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOopamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE

IK-1 N J-2mx-1 Boimonnsier | 3HaTh: Pacuernoe 3amanue Nel "PacueT craiimoHapHOTO pekuMa yCUIIUTENS
MaTeMaTH4eCKoe U | 6a30BbIC XapAKTEPUCTUKU U | MOILITHOCTU MeTo/IoM Oananca rapmonuk" (PacueTHo-rpaduueckas pabora)
KOMIIBIOTEPHOE OCHOBBI IIPOEKTUPOBAHUS Pacuetnoe 3aganue Ne2 «PacueTr nepexoJHbIX MpOIECCOB B
MOJIeTTUPOBAHUE HEJTMHEHHBIX OJIHOKOHTYpHOM aBToreHepatope» (PacuerHo-rpaduueckas pabora)
PaAMOAIEKTPOHHBIX (GYHKIMOHATBHBIX Y3JI0B Pacuetnoe 3aganue Ne3 «CocraBieHue yKOpOUEHHBIX YPABHEHUN U aHAIIN3
YCTPOMCTB c HENbI0 | PAIUO-3IEKTPOHHON CTallMOHAPHBIX PEKUMOB aBTOTeHEpaTopa ¢ aBTocMenieHruem» (PacuerHo-
ONTUMM3ALUU UX | anmaparypbl pa3JIMyHOTO rpadudeckas pabora)
napaMeTpoB Ha3HAYCHUS Pacuetnoe 3aganne Ned «ccnenoBanue AMHAMUYECKUX CBOWCTB

METO/IbI UCCTIEAOBaHUS
HETMHEWHBIX (QYHKIHO-
HaJbHBIX Y3JI0B U
KOMIIOHEHTOB,
MIPUMEHSIEMBIX TTPH
pa3paboTke
PaIuOTEXHUUECKUX
YCTPOMICTB

YMerts:

MIPUMEHATH TEOPETHKO-
KoJie0aTeIbHbIE METOIBI HC-
CJIeIOBAHMS HEIMHEMHBIX
PaIuOTEXHUYECKUX YCT-
POMCTB U CUCTEM
HCIIOIB30BaTh MPOTPAMMBI
MaTeMaTU4eCKOro Mo-
JIETTUPOBAHMSI TIPOIECCOB B

aBTOreHeparopa ¢ aBrocMeniearnem» (PacuetHo-rpaduueckas padota)




HEJIMHEUHBIX paguoTeX-
HUYECKUX YCTPOMCTBAX U
cUCTEMAxX




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. PacuerHoe 3aianue Nel "Pacuer cTAMOHAPHOIO PesKUMA YCHUJINTEJS
MOIIIHOCTH MeTO0M 0ajlaHCca rapMOHHUK "

®opmbl peaausannu: BelogHeHue 3a1anus

Tun koHTpOABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa nmpoBegeHMsi KOHTPOJBLHOIO  Meponpusitusi: Bpimaercs  3amaHue s
CaMOCTOSITENILHOTO BBIIIOJIHEHUS B TEYEHUE 2 HEJEIIb

KpaTkoe conep:kanue 3a1aHusi:

3ananmne 1. Pacger c1 op YCHIHTeNst TH MeTo0M bananca
TapMOHHK

3anmHcaTh ypaBHEHHe CXeMBI OTHOCHTEIBHO
HANPAKEHHA Ha IMHTTEPHOM TIEpEXofe i, (7) . Paccuntats

i, H TOK KOJUTEKTOpa i, B TOUKe MokoA. PaccunTtats

i
ol

1,
KOMILTEKCHYIO MepeJaTOqHYIO IPOEOIHMOCTE L—‘ Ha L

=actote 1 [T ' o_(RIi
Hai S < N .
ARy o g o ML o @E
CHCTeMEI ypaeHeHHiI bananca rapmoHuk npu N =4, 1
TToCTPOHTE OCHHILTOrpaMMEL Rs R 72;
TTapaMeTps! BHEINHETO BO3AeHCTEHA H IHTAHHA: g =
f,=1ITu, U,=0.7B, E=5B, temneparypa 25°C.
HoMHHATE 3.1eMEHTOB CXeMBI:
L =5uln, C=30®, r=10m, R,=2000m, C;=C, =100 0P, R, =3 xOm, R, =1xOnm.
TTapameTps! MOZETH TPaH3HCTOpPA:
1.=0.1 A, p=50, t; =60 mc 17,=200m, C, =C,=1nd.
Jl1a BBINONHEHHA HCMOIb30BaTh MakeTsl Mathcad wm MATLAB.
KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:
3HaTh: 0a30BEIC XapPaKTCPUCTUKHU U 1.B 4em coCTOAT KIIF0UEBBIC pasjimuusa MeToaa OamaHca
OCHOBBI IMPOCKTUPOBAHUA TapMOHUK JJIs1 aBTOHOMHBIX 1 HCABTOHOMHBIX
HEJIMHEWHBIX  (DYHKIMOHAJIBHBIX JTUHAMHYECKUX CHUCTEM?
Y3JI0B paHHO'BHeKTpOHHOﬁ 2 IlosicHuTh AJITOPUTM IIOJTYHYCHHUA HAYAJIbHOT'O
anmnaparypsl Pa3IM4HOTO NPUOIVHKEHUS JUIsl PEIIEHUs] CUCTEMbl YypaBHEHUI
Ha3HA4YCHUA banaHca TrapMOHUK JJIS1 HCABTOHOMHBIX JUHAMHUYCCKUX
CUCTEM
3./l omHONETIIEBOM CTPYKTYPHOU CXEMBI IIOSCHUTH
Mexanu3M BiusiHUS KUX koadunmenra nepenauu nenu
0OpaTHOI CBSI3U HA YaCcTOTaX BBICIIUX TAPMOHUK Ha (a3y
MIepBOI FApMOHMKHU TOKA aKTUBHOT'O DJIEMEHTA

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus 3adanus 6 npoyernmax. 50




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHkKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-2. PacuerHoe 3a1anue Ne2 «Pacuyer nepexogHbIX NpoueccoB B OJTHOKOHTYPHOM
aBTOreHeparope»

®opmbl peaausanmnu: BelogHeHue 3a1anus

Tun koHTpoABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa nmpoBegeHMs  KOHTPOJIBHOrO  Meponpusitusi: Beimaercs  3amanme s
CaMOCTOSITEJILHOTO BBIIIOJIHEHUS B TEYEHUE 2 HEJEIIb

KpaTkoe conep:kanue 3a1aHusi:

3aganHe 2. PacueT mepexoIHOro Nponecca NpH BRINYEHAH aBTOreHepaTopa
MeTO0M YKOPO1eHHbIX YPABHEHHH.

ITomy4ynTh aHAINTIYECKOS BBIPAKEHIIE [UIA 3aBHCHMOCTH  AMILIHTYIBI
aBTOKOne0anHil U(f) mpH caMOBO30YKIEHIII OJHOKOHTYPHOIO aBTOIeHepaTopa ¢

o . 2 1772

XapaKTepHCTHKOIl ~ aKTHBHOTO  3leMeHTa  i(u)=Su(l—u /U;). Cuurare
3aJaHHBIMII:  COOCTBEHHYIH0 4YacTOTy KOHTypa Oe3 IIOTepp . JIOOPOTHOCTB
KOHTypa (. 3amac 1o caMoBo3OykueHHmIO F=SR. (R, — pe30HaHCHOe
yTpaBAlomiee CONpOTHBIeHNe) 1 oTHomeHne U(0)/U,. Ammmryay U(f)
HOpMmupoBaTh K U,. ITocTponts 3aBucmmoctn U(r)/U, mpu py/2m=10MIT,
0=100. L'(O)g“L"\,:lO—’ A ABYX 3HadeHmil F=1.5 n F=3. IToay4urs
TIPHOMIDKEHHOE BRIPAKEHIIe I BPEMEHI YCTAHOBIEHIA aMILTHTYbI 110 YPOBHIO

0.9 OT CTalHOHApHOTO 3HAYEHIA I, HCIOIB3YsA €ro, OLEHHTh UINTEIBHOCTIL
TIEPEXOIHBIX IIPOLECCOB I IBYX PAaCCMOTPEHHBIX CITy9IacB.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: MCHOJIB30BaTh MPOrPaMMBbI 1.ITomyuuTh IMHENHOE YKOPOUEHHOE YpaBHEHHE
MaTeMaTU4eCKOro MoO- paccMaTpuBaeMoil CXeMbl B 00JIACTH BO30YXKIEHUS U
JEIIAPOBAHHUS IIPOLIECCOB B 3anucarhb ero oouee peeHue

HEJIMHENHBIX PaguOTEX-HUYECKUX 2.Ilony4unTh TUHENHOE YKOPOUEHHOE YPaBHEHUE
YCTPOMCTBAX U CUCTEMAX paccMaTpuBaeMoi cxembl B 00J1aCTH YCTAaHOBJICHUS U

3amucarhb ero oouee pereHu

3.OHOKOHTYpHBIN aBTOreHepaTop UMEET 3arac Mo
camoBo30yxeHuto SR=4. Kak u3MeHUTCs IIUTETbHOCTD
MIEPEXOTHOT0 MpoIiecca, €ClIi JOOPOTHOCTh KOHTYpa
YMEHBIIUTD BIBOE 3a CYET BHECEHHUS JOTIOJHUTEIBHOIO
COINIPOTHUBIIEHUS IOTEPH?

Onucanue MIKAJbI OLEHUBAHUS

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyernmax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe svinonnenus sadanus 6 npoyernmax. 50




Onucanue xapaxmepucmuxu evinoaneHus snanus: OneHKa "y10BIEeTBOPUTEIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-3. PacuerHoe 3ananne Ne3 «CocTraBiieHHe YKOPOYEHHbIX YPABHECHMI U aHAIN3
CTALMOHAPHBIX PEKUMOB AaBTOTeHEPATOPA ¢ ABTOCM eLLIEHH eM)

®opmbl peaausanmnu: BelogHeHue 3a1anus

Tun koHTpoABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa nmpoBegeHMs  KOHTPOJbLHOIO  MeponpusitTusi: Bpimaercs  3amanme s
CaMOCTOSITEJILHOTO BBIIIOJIHEHUS B TEYEHUE 2 HEJEIIb

KpaTkoe conep:kanue 3a1aHusi:

3ananue 3. CocTaB/IeHHe YKOPOUCHHbIX YPABHEHHH H aHATH3 CTAIIHOHAD-
HBIX P&KHMOB ABTOT€HEPATOPa ¢ aBTOCMeMmeHHeM

JI1a cXeMsl pIiC. 1. 3amucaTh CHCTEMY YKOPOYIeHHBIX YPaBHEHHIT B KOMILTEKC-
HOII 1 BemecTBeHHOIT opmax. HailTir BeIpaKeHIs Ul MapaMeTpOoB, BXOIALIIX B
3Ty cucTeMy. IIpoBecTH BepH(IKAIIIO IONy4eHHBIX BEIPAKEHINI IyTeM CpaBHe-
HIIA Tpa)KOB TOYHOII I NMPIOMDKEHHOI YaCTOTHBIX XapAaKTepICTHK YIIPaBIIAIO-
IIero CONPOTHBIEHI KaK B OKPECTHOCTI YacTOTHI Pe30HAHCA, TaK II B OKPECTHO-
CTIH HyNeBOil YacTOThl. PaccUNTaTh CTAIIOHAPHYIO aMILTHTYXY KonleOaHMHIl 11 Io-
HYI0 KoOJeOaTelbHYI0 MOIIHOCTE MepBoif TapMOHHKIL. ITapaMeTphl CXeMbl
G =10n®. C,=40n®. G =10n®, L=0.02Mk['H, R =2000m. R, =2x kOwm.
Ry =6xkOmM, E=10B. §=100MA/B. E'=0.6B. ITonoXiTh x=1.

_IS(ufE'). uzFE
o, u<kE

Puc. 1. Cxema x 3aganmo 3

i(u)

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: METOJABl  MCCJEI0BaHUs 1.ITosicHUTh OCHOBHBIE JOMYILIEHUSI METOa
HEJIMHEHHBIX  (DYHKIMO-HaJIbHBIX KOMIUIEKCHOW Oorubaromien 11 HeMMHEWHBIX CUCTEM
y3JI0B " KOMIIOHEHTOB, 2.Ilouemy asnst oOecriedeHHsl BHIIOJHEHUS YCIOBUM
OpUMEHSeMbIX TpU  pa3padoTKe MPUMEHUMOCTH METO/Ia OTMOAOLIEH MTPU CTPEMIIEHUH K
PaAMOTEXHUUYECKUX YCTPONCTB 0ECKOHEYHOCTHU JOOPOTHOCTH KOHTYpa HE0OX0IMMO

BBINOJIHEHUE TPEOOBAHUS CTPEMIICHHS K HYJIIO

KO3 pHIMEeHTa BKIIIOYEHNS aKTUBHOT'O 3JIeMEeHTa?
3.ITosicauTh TpebOBaHUS K BEIOOPY MaJIOro mapaMerpa B
Meroze EBTsHOBa

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHuE MMPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-4. Pacuernoe 3aganue Ned «UcciiegoBanye THHAMAYECKHX CBOWCTB
aBTOreHepaTopa ¢ aBTOCMelleHUeM)

®opmbl peaausannu: BelogHeHue 3a1anus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpaguyeckas padora

Bec konTposbHOro meponpustusi B BPC: 35

IIpouenypa mpoBegeHMsi  KOHTPOJIBHOrO  Meponpusitusi: Belmaercs  3amaHue A
CaMOCTOSITEJILHOTO BBIIIOJIHEHUSI B TEUEHHE 2 HEJIENb

KpaTkoe conep:kanue 3a1aHusi:

3ananue 4. HccaenoBaHHe JTHHAMHYECKHX CBOHCTB aBTOreHepaTopa ¢ aBTO-
cMemeHHeM

JIna cxeMsl pHc. | ¢ mapaMeTpamil, MPHBEICHHBIMII B 3aaHIN 3 (IpH x=1),
OTIpeIeNNTh THII TOYKII IOKOA Ha $a3oBoif miockocTn (E..U), COOTBETCTBYIOMIEI!
PeXIMY CTaIlllOHapHOIl reHepamml. Hafitn mo-
CTOSIHHYIO BpEMEHII, ONpeleIOIIyI0 UIITeNb-
HOCTB IIpOIlecca YCTAHOBJIEHISA CTAINIOHAPHOIT
aMILTHTYAB! KoneOanmii. Haiftin wmcnerHo 6m-
¢ypKamoHHOe 3HaYeHIIe TapaMeTpa X , IPH KO-
TOPOM: @) IPONCXOINT CMEHA JHMHTALOHHOTO
XapakTepa YCTAHOBJEHI aMIUTHTYIBI Konmeda-
TEIbHBIM, 6) TEPACTCA ycmﬁmmocrs cTamIo-
HAPHOTO PEeKIIMa I BO3HHKAET CAMOMOJIYIIAIIILA.
PaccunTath YacTOTy CAMOMOIYJIALIII BOMI3I
TPaHHIIBI €€ BO3HIKHOBEHIIA.

iu)= {

Swu—E), u=E'
0, u<E'

Puc. 1. Cxewma k 3aganmo 4

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: 0a30BbIE XapaKTEPUCTUKU U 1.Kaxk 3aBUCHT JUIUTENBHOCTh MPOLIECCA YCTAHOBICHUS
OCHOBBI MPOEKTUPOBAHUS aMIUIUTY/Ibl B aBTOI€HEPATOPE OT OCTOSTHHOW BPEMEHU
HEJIMHEHHBIX  (YHKLIMOHAIbHBIX nenu aBTocMenieHus. [Ipy kakux ycnoBusax

y3JI0B panuo-31eKTPOHHON o0ecrnieunBaeTcs MUHUMANbHAS! JUIUTEIbHOCTD
anmnaparypsl pa3IM4HOTO NEPEXOHOro npouecca?

Ha3HA4YCHMS 2.IlosicHUTh GU3NYECKUIN CMBICI IPOYHOCTH

IIPEEIbHOrO UKJIA aBTOTE€HEPAaTOpa Ha OHOM
YIIPaBIIEMOM I€HEPATOpE

3.B 4yeM CyTh SIBIE€HUS CHHXPOHU3ALUU KOJIeOaHMi
rapMOHHYECKUM Bo3aercTBreM? UTo Takoe monoca
cuHxpoHn3ma? Kak nokasarb, YTO CHHXPOHHBIN PEKAM

yCTONYMB?
YMeTh: TNpPUMEHATH TEOPETHKO- 1.IHomyunth npuOIMIKEHHbIE BHIPAXKEHUS TS
KosieOaTenbHble  METOABl  HC- apaMeTpOB YKOPOUEHHOT'O Mepe1laTOYHOTO
CJIEI0OBaHUS HEJIMHEWHBIX COIIPOTHBIIEHUS PACCMaTPUBAEMOI'0 aBTOTEHEPATOPa B
paZOTEXHUYECKUX YCT- POWCTB U OKPECTHOCTH HYJIEBOI YaCTOTHI
CUCTEM 2.1lony4uTh BBIpayKEHUE IS ONIPEAEIIEHUS YaCTOThI
CaMOMOJyLIMY B pacCMaTpPHUBAEMON cXeMe
aBTOIE€HEPATOPa
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3.IlonyuuTs BbIpaXk€HUE [ MOJIOCHl CHHXPOHU3AUU
paccMaTpuBaeMOro aBTOreHepaTopa MajibiM
rapMOHHYECKUM BO3JICHCTBUEM MO IENH MUTAHUS

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CITM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpouenypa npoBenenust

OueHka ompenemnsieTcss MO COBOKYIMHOCTH PEe3YJbTAaTOB TEKYIIErO KOHTPOJS YCHEBAEMOCTH B
cootBeTcTBUU C [lomoskeHneM o OauIbHO-PEHTHHTOBOM crucTteMe /it ctyaeHToB HUY «MOBOWy.

L. Ilepeuens KkomnemeHyuil/uHOUKAmMopPo8 u KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3YIbIMAN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuust/Muankarop: UJ1-2nx-1 BeimoaHser MareMaTH4eCKOe M KOMITBIOTEPHOE
MO/ICJINPOBAHUE PAUOITIEKTPOHHBIX YCTPOMUCTB C LIEJIbI0 ONTUMHU3ALUU UX TapAMETPOB

Bomnpocel, 3axanus
1.ITosicHUTH OCHOBHBIE AOMYIIEHUS METOAa YKOPOUECHHBIX ypaBHeHUH B hopme Ban-nep-Ilons
2.IloueMy HIMPOKOIIOIOCHBIA HETMHEWHBIN 37IEMEHT BHE 3aBUCUMOCTH OT €T0 MOpsiiKa pu
3aMKCy YKOPOUEHHBIX YPaBHEHHM MEPBOTO MPUOIUKEHHS ONTUCHIBACTCS BRIPAKEHUEM BHJIA
i(u,pu)?
3.IlosscHUTH MEXaHU3M BO3ZHMKHOBEHHUS HEM30XPOHHOCTH aBTOIE€HEPATOPA B IEPEXOTHOM
pexume
4.Kakue siBIeHUS MOTYT HaOI0OJaThCSl B aBTOTCHEPATOPE C KECTKOM XapaKTepUCTUKOM
AKTHUBHO-TO 3JIEMEHTA [IPU U3MEHEHUH aMIUIMTY/1bl aCHHXPOHHOT'O BHEIIHErO BO3CHCTBUS?
5.B yem cyTh SIBJICHMS] CHHXPOHU3ALUHU KOJIeOaHUI rapMOHUYECKUM BHEIIHUM BO3/eiiCTBHEM?
6.Yro Takoe nosioca cuHxpoHu3Ma? Kakue MOKHO NPEAJIOKUTh CIIOCOOBI JIsl PACIIUPEHUS
IIOJIOCHI CHHXPOHU3Ma B OJJHOKOHTYPHOM I'€HEpaTope
7.Kak noka3aTh, YTO CHHXPOHHBIN PEXUM YCTOWYUB?
8.Kak 3aBucuT aMrunryaa kojaeOaHui B CHHXpOHU3UPOBAaHHOM Majloi BHELIHEH CHIIoif
aBTOTE€HEPATOpe U CABUT (ha3 MEXAYy TOKOM BHEIIHETO BO3/IECHUCTBUS U HAMPSKEHUEM
ABTOKOJICOaHHM OT PACCTPOMKH MEX]Ty YACTOTOM BHEITHETO BO3ACHCTBUS U YaCTOTON
Kosie0aHui B aBTOHOMHOM T'eHepaTope?
9.Ilpu Kakux yCIOBUSX BO3HHKAET PEXKUM B3aUMHOW CHHXPOHM3ALUH JIBYX aBTOI€HEPATOPOB,
KoJie0aTeNIbHbIE KOHTYPBI KOTOPBIX CBSI3aHBI YEPE3 MATYI0 AKTUBHYIO IPOBOJIUMOCTb.
10.Mcnions3yst yKOpOUEHHOE CUMBOJINYECKOE YPAaBHEHHUE IJIs1 aBTOT€HEPATOPA C OJHOU
CTEMEHbIO CBOOOIBI U MOJIOKUTEIBHON CpeHeN KPYTH3HON aKTUBHOTO 2JIEMEHTA
(ynpasiisieMblif HCTOYHHK TOKa), IOJIYYUTh YCIOBHE BOSHUKHOBEHHS aBTOKOJIE0aHUN U
ypaBHEHHUE AJI UX aMIUIUTYAbl. CUMTaTh, 4TO KoJieOaTeabHasi XapaKTepUCTUKA SBIISETCS
MSATKOU

MartepuaJbl 1Jisi TPOBEPKU OCTATOYHBIX 3HAHUM
1.B ocHOBe KBa3MJIMHEHHOTO METO/Ia aHAIN3a HEJIMHEHHON KoJaeOaTeIbHOM CUCTEMBI JIS)KAT:
OTBeTHL:
a) TUHEIHAs anmpOKCUMAIIHsI POU3BOIHBIX B UCXOAHOM AU(GEepeHIInaTbHOM ypaBHEHUU
CHCTEMBI M KBa3WJIMHEIHAS anpoKCcUMaInus (PyHKITUHU, OTUCHIBAIOIICH BHEITHEE BO3ICHCTBHIE;
0) MpenIoIoKeHHs O IMHEHHOM N3MEHEHUU BO BpEMEHU 0000IIEHHONH KOOPAMHATHI U
BHEIITHETO BO3ACUCTBHS:
B) JIONyIIIEHHE O KBa3UTAPMOHUYHOCTH KOJIEOaHUs U yUeT TOJIbKO MEePBOi rapMOHUKH
00001IEHHOW KOOPANHATHI
BepHblii 0TBET: B) JOMYyIIEHNE O KBA3UTAPMOHUYHOCTH KOJIEOAHUS U yYET TOJIBKO MEePBOi
rapMOHHUKHU 0000LIEHHONH KOOPAHHATHI

12



2.CBoOoHbIE KONIeOaHHs B KOHCEPBATHBHOW HETMHEWHOHN cHCTEME C OHON CTETICHBIO
cBO0OOAbI HEM30XPOHHBI, YTO 03HAYAET 3aBUCUMOCTD

OTBeTHI:
a) 4YaCTOThI KOJIeOaHUN OT BO3BpAIIAIOIIEH CUIIbI;
0) meproaa KoJeOaHuii OT UX aMIUTUTY/IbI;
B) mepuo/ia KoieOaHui OT JIIMTENbHOCTH KOJIeOaTeIbHOTO MPOLIecca;

BepHnbrii oTBeT: 0) meproia KoieOaHU OT UX aMIUTHTY/IbI
3.B nnamazone CBY k aBTOreHepaTopy MoAKIIOYAIOT BHICOKOAOOPOTHBIN 00 bEMHBIT
pe30HATOp, MPUYEM BEJIMYMHA CBSI3U BelidKa. [Ipyu TakoM MOJKIIIOUEHNUH B aBTOTE€HEPATOPE
HaOJIroJaeTcs

OTBeTHI:
a) BO3HUKHOBEHHUE aBTOKOJICOAaHUI Ha Pa3HOCTHOM YacToTe (OUeHM ),
0) sIBJIEHUE MAPAMETPUUYECKOTO PE30HAHCA;
B) SIBJICHUE 3aTATUBAHUS YaCTOThI

BepHblit OTBET: B) sIBJICHUE 3aTSATUBAHUS YaCTOThI
4.0T1pe30K nepearoiiei TMHIUN 3aKOpOYeH Ha OJJHOM KOHIIE M Harpy>KeH TYHHEIbHBIM JHOI0OM
C TIPEHEOPEKMUMO MAJIOH EMKOCTBIO Ha JIPYroM KOHIIE. UTO MOKHO CcKa3aTh O KOJICOAHUSX
TaKOW CUCTEMBbI?

OTBeTHI:
a) KonebaHus HEBO3MOXKHBI, TaK KaK OTPE30K JIMHUU 3aKOPOYEH;
0) Kosie0aHUs BO3MOKHBI, HO OHU HE SIBJISIIOTCSI TAPMOHUYECKHUMU;
B) KOJIeOaHMs BO3MOXKHBI U OHM TApMOHHYECKHE, TaK KaK OTPE30K JIMHUH SIBIIIETCS
pe3oHaTopoM

BepHbiii oTBeT: 0) KonebaHusi BO3MOXHBI, HO OHH HE SIBJISIOTCS TAPMOHUYECKUMU

II. Onucanue wkKanvl oueHueanuA

Oyenka: 5
Huoicnuii nopoe evinonnenus: 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOIIHEHa B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6blnoneHus 3uanus: PaboTa BeIloIHEHa B paMKax "0a30Boro"
YpOBHS. BOJIBIIMHCTBO OTBETOB J]aHbl BEPHO. B yacTu MaTtepuana ecth He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: PaboTa BeIMOIHEHA B paMKax "Moporosoro”
ypoBHs. OCHOBHasl YacTb 3aJJaHHs BHIINOJIHEHA BEPHO. HAa BONIPOCHI YIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabora He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HEMPABUIHHO

1I1. Ilpaguna évicmaenenus umo2o60i OYeHKU no Kypcy

Onenka ompenensercs IO COBOKYIHOCTH pPE3YJBTaTOB TEKYIIErOo KOHTPOJS YCIIEBAEMOCTH B
cooTBeTcTBUH ¢ [lonoxeHneM o 6auIbHO-pEeUTHHTOBOM crcteMe uid cTyaeHToB HNUY «MO3OW».
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