MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

DakynbTeT ONTHYECKOTO IPUOOPOCTPOCHHS
Kadenpa dpuzuknu

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIMIIJIMHE (MOAYJIIO)
«b1.0.12 PU3UKA»

VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CrnenuanpHOoCTh: 12.05.01 DneKTpoHHBIE U ONTHUKO-3JICKTPOHHBIC TPUOOPHI U CUCTEMBI
CHEIHaIbHOTO Ha3HAYCHUS

HampasinerHocTh(TIpoduiib) MOATOTOBKU: DIEKTPOHHBIE M ONITUKO-3JIEKTPOHHBIC TPUOOPHI U
CHCTEMBI JUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIU

KBanudukanus (cTeneHp) BbITyCKHUKA: CIIEIIHATICT
dopma oOyueHUs: OUHAS
I'on HaOopa (mpuema Ha oOyuenue): 2024

Cpoxk nonydeHust 00pa3oBaHusI: 5 net 6 mecsina(-eB)

O0BeM: B 3aueTHBIX equHuiax: 10 3.e.
B aKaJIeMHYECKUX Jyacax: 360 ak.4.

Mocksa, 2024



Pa3padoruukmu:
3aBenytomwmii kagenpont @usuku, k.H. ManuHHuKoBa E. B.

Houent xadeapsl Pusuku, k.H. Manuaaukosa E. B.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYIIO) COCTABIE€H B COOTBETCTBHH C TPEOOBaHHUSIMHU
®I'OC BO no cnermansaoctd 12.05.01 Di1eKTpOHHBIE M ONITUKO-3JIEKTPOHHBIC TPUOOPHI K CHCTEMBI
CIEIUaJILHOTO Ha3HAYCHHMS, YTBEPKACHHOTO nprukazoM MunoOpHayku ot 09.08.2018 Ne 93

CormnacoBaHue U yTBEPKACHUE

Ne | Monpasaenenne OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 ¢baxynbTeT IIpencenarens Topmmna U. I1. Paccmotpeno | 15.02.2024, Ne
OnTUyecKkoro |ydeHoro coBeTa 2/23-24
npubopocTpoeH | Qakxynprera

us




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

OIIK-1 CnocoGeH BBISIBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH TPOOJIEM WU MPUMEHSATH METOJIbI
MaTeMaTU4YEeCKOr0 aHajlh3a M MOJAETUPOBAHUS B HHXKEHEPHOM JE€ATENbHOCTH, CBS3aHHON C
MIPOEKTUPOBAHUEM, KOHCTPYMPOBAaHHEM U COINPOBOXKICHHUEM IPOU3BOJACTBA ONTUYECKUX U
ONTHUKO-IEKTPOHHBIX ~ NPUOOPOB M KOMILIEKCOB,  OKCIUTyaTalell W opraHu3anuei
(YHKIIMOHUPOBAHUS AJIEKTPOHHBIX U ONTUKO-3JIEKTPOHHBIX CUCTEM CIIEIUAILHOTO HA3HAUYEHUS

OIIK-1.1 BeIsiBIIsSIeT €CTECTBEHHOHAYYHYIO CYIIHOCTh IPOOJIEM B HHXKEHEPHOH IeATeIhHOCTH
3namu:
OIIK-1.1/386 Hayunble U METOMOJIOTHYECKHE OCHOBBI KJIACCHYECKOM M COBPEMEHHOM
bu3uKy, e€ 3HaYCHNE U MECTO KaK 0a30BOM HAyKHU.
O6mme (u3nyeckre MPUHIUIBI PadOTHI MPUOOPOB M YCTPOWCTB, HCIOIB3YEMBIX B
npodeccuoHaIbHON 1eATeNbHOCTH.

Ymems:

OIIK-1.1/¥YM6 PaccuuthiBaTh M OIpENENATh OCHOBHBIE (PU3MUECKHE MapaMeTpbl U
XapaKTepUCTUKU YCTPOIMCTB M CHCTEM, HCHOJIB3YeMBIX Mpu pabore mo mnpopuiro
CHELHaTbHOCTH.
Hcnonb30BaTh COBPEMEHHBIE KOMITBIOTEPHBIE M HH()OPMAIIMOHHBIC TEXHOJOTHH JJIs
noucka Hu  00paboTku  uH(pOpMAlMK, HCIONB3yeMOW B  MPOoeCCHOHAIBHOM
JESTEIIBHOCTH.

Braoemes:

OIIK-1.1/HB3 HaBbikaMu TOCTAaHOBKHM WH)KEHEPHBIX 3ajad, MPUHIMIIAMH U METOJaMU
MPUKIATHBIX TEXHUKO-IKCILTyaTallMOHHBIX PacdETOB Pa3IMYHBIX CHCTEM W YCTPOWCTB
JTAHHOTO HampaBIICHUS.

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHb chopMUpOBaHHBIX
pe3yibTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1no ypoBHSIM OCBOCHHS)
MIPOrpaMMBbI




OIIK-1 Cnocoben
BBISIBIISITh
€CTECTBEHHOHAYYHYIO
CYIIHOCTbH MPOOJIEM U
MPUMEHSTh METO/IbI
MaTeMaTu4ecKoro
aHanu3a u
MOJICTTUPOBAHUS B
VHXECHEPHOU
NesITeTbHOCTH,
CBSI3aHHOM C
MIPOEKTHPOBAHUEM,
KOHCTPYHPOBaHUEM U
COIIPOBOX/ICHUEM
MIPOM3BOJICTBA
ONITHYECKUX U
OIITHUKO-3JIEKTPOHHBIX
npubOpoB U
KOMILIEKCOB,
JKCILIyaTalluey u
OpraHu3anuein
(bYHKIMOHUPOBAHUSA
ANEKTPOHHBIX U
OIITHUKO-3JIEKTPOHHBIX
CHCTEM CIIEUAIBHOTO
Ha3HAYCHHUS

I1oBEBIIIIEHHBIN

MK OIIK-1.1 BeisiBrisieT ecTeCTBEHHOHAYYHYIO
CYIITHOCTh MPOOJIEM B MHKCHEPHOU JEATEIILHOCTH

3HaTh:
OIIK-1.1/3u6 HayuHble 1 METOIOIOTHYECKHUE OCHOBBI
KJIACCUYECKOM U COBPEMEHHOM (hM3UKH, €€ 3HaUeHUE U
MECTO Kak 0a30BOW HayKH.
Ob6ume puznyeckue NPUHLIUIBI PadOTHI TPUOOPOB U
YCTPOWCTB, UCHIOIB3YEMBIX B MTPOHECCHOHAIBHOM
JESTEIIBHOCTH.

YMmeTs:
OIIK-1.1/¥YM6 PaccuuTsiBaTh U ONpeAesTH OCHOBHBIE
¢u3nueckre napaMeTpsl M XapaKTepPUCTUKH YCTPOUCTB U
CHCTEM, UCIIOJIb3YEMBIX MPH paboTe Mo MPOQHITIO
CHENHAaTbHOCTH.
Hcnonb30BaTh COBpEeMEHHbIE KOMITBIOTEPHBIE U
WHGOPMAITMOHHBIE TEXHOJIOTHH IS IOMCKA M 00pabOTKH
UH(OPMAIIUH, UCTIOIB3YeMOH B MpodecCuoHaIbHOM
NeSITeIbHOCTH.

Bnagers:
OIIK-1.1/HB3 HaBbikamMu OCTaHOBKH MHKXECHEPHBIX
3a/1a4, IPUHLIUIIAMU U METOJIaMU IIPUKJIATHBIX
TEXHUKO-IKCIUTYyaTallMOHHBIX pacy€TOB pa3InIHbIX
CUCTEM U YCTPOICTB TaHHOTO HAIIPABJICHUS.

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onennBanus (nepeuensb chopmupobanasix NJIK/3VB)

OTiIu4=HO

OIIK-1.1 BeisBasieT ecTeCTBEHHOHAYYHYIO CYIITHOCTH MPOOJIEM B

WH)XCHEPHOU JeSITeIbHOCTH

OIIK-1.1/3u6 HayuHbie 1 METOAOIOTHYECKHE OCHOBBI KJIIACCHUECKON U
COBpPEMEHHOM (U3HKH, €€ 3HAUCHHE U MECTO KaK 0a30BOM HAYKH.

OO6mue ¢puznuecKrue TPUHITUIBI pa00TH TPUOOPOB U YCTPOMCTB, UCTIOIB3YEMbBIX B
npodeccruoHaIbHON 1eATEeNbHOCTH.

OIIK-1.1/YM6 PaccunthiBaTh U OMpeaesiTh OCHOBHBIC (PU3NUYECKUE TTapaMeTPhl U
XapaKTEePUCTUKH YCTPONUCTB M CUCTEM, HCTIONIb3YEMBIX IIpU paboTe Mo MpouIIo
CHEIHAIBHOCTH.
Hcnonp30BaTh COBPEMEHHbIE KOMIbIOTEPHBIE U MH(GOPMAIIMOHHBIE TEXHOIOTHH
JUTSl TIOUCKa ¥ 00paboTku nH(pOpMaIuu, UCIIOIb3yeMOi B TpodeccuoHaIbHON
NESITEIbHOCTH.

OIIK-1.1/HB3 HaBblkamu MOCTAaHOBKM WHXEHEPHBIX 3a]1a4, TPUHIIUTIAMU U
METOJIaMU MPUKIIATHBIX TEXHUKO-IKCILTYaTallMOHHBIX PACUETOB PA3TUIHBIX
CHUCTEM U YCTPOWCTB JJAHHOTO HampaBIICHHUS.

Heynosne-
TBOPUTCIILHO

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpobHBIC MEPONIPUATHSA MO TUCHHUIINHE




Bun xonTpoms ®dopma KoHTpos1/OLIEHOYHOE CPEACTBO

Texywmuii koHTpOons | TectupoBanue
KonTponbhas pabota

IIpomexxyTouHas OK3amMeH
arTecranus
Bua koHTpOJISI/ HCOJIB3yeMble
Ne HaumenoBanue pasiea Kourtpoaupyem OlICHOYHbIE MATEPUAJIBI
n/n bie U1K . TIpoMexyT.
TeKymHH arTrecranus
1 |MexaHuka OIIK-1.1 TecTtupoBanue DK3aMeH
KontpomnsHnas padota
2 |MonekynsipHas hpu3uka u OIIK-1.1 KonTpomnsHas padota DK3aMeH
TEPMOAMHAMHUKA
3 |DnekTpoMarHeTusm OIIK-1.1 KonTpomnsHnas padota DK3aMeH
4 |OnTuka OIIK-1.1 KontponwsHas padora DK3aMeH
5 |OCHOBBI aTOMHOM, SIICPHOM U OIIK-1.1 KonTpomnsHnas padota DK3aMeH
KBaHTOBOU (DU3UKH

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHOM aTTeCTAlUuH

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHOM arrecTanud OOy4aloUIMXCcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHHs — IporpamMmam OakajaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opra"nuzanus v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJIJapCTBEHHOM  OIOKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

IIpomesxcymounas ammecmayus: Ikzamen, 1 cemecmp.

bunersl ¢opmupyroTcsi ciay4aiHOW BBIOOPKOM W3 TNPHUBEICHHBIX BBIIIEC MEPEYHEH, a HMTOTOBBIH
pe3yabTaT OLEHUBAHUS COOTHOCUTCS HAa BECh 3asBICHHBIM B MPOrpaMMe IEPEYEHb PE3YyIbTaTOB
O0y4eHHUs 10 AUCIUTUTNHE (MOYITIO).

Kaxxap1ii OnieT BKIIIOYAET:

1. Bompoc 115 OLleHMBaHKS pe3yasTatos o0yuenus B Bune SHAHUIM;

2. IIpoctoe mpakTudeckoe KOHTPOJIbHOE 3aJaHUE JIJIS OLEHUBAHUS PE3yabTaTOB OOYUYECHHUsSI B BUJC
YMEHU;

3. KomriekcHOe mpakTH4eCcKOe KOHTPOJIBHOE 3aJlaHHe JJIsl OLIEHUBAHUS PE3YyIbTaToB OOy4eHHUsS B
suze BJIAJIEHU.

[Ipu mpoBeAeHWH OLIEHUBAHMA [0 BOMPOCAM M 3aJaHUsIM, YKa3aHHBIM B Owiere, B XoJe
IIPOMEXKYTOYHON aTTECTALNHU, IIPENIOIaBaTENb MOXKET YUUTHIBATh PE3YIBTAThl TEKYIIETO KOHTPOJISL.

Ilpomesxcymounas ammecmayus.: IKk3amen, 2 cemecmp.

bunetrsr GopMupyroTcs ciiy4aiiHOW BBIOOPKOW W3 TNPHUBEICHHBIX BHINIC TEPEYHEH, a HTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MepedeHb pe3ysbTaToB
00ydYeHHUsI IO JUCITUTIINHE (MOIYITIO).




Kaxxnpiii Onier BKIIIOYAET:

1. Bompoc [1st oLeHHBaHus pe3yasTaToB oOydenns B Buae SHAHUI;

2. TlpocToe mpakTHuecKoe KOHTPOJIBHOE 3a/laHue Ui OLECHUBAHUS Pe3yJbTaToB OOy4YeHHs! B BUIE
YMEHU;

3. KoMruiekcHOe MpakTUYecKoe KOHTPOJIbHOE 3a/laHue JUIsl OLICHUBAHUS PE3yJIbTaToB OOyueHUs B
suze BIIAJIEHU.

[Ipu npoBegeHMM OLIEHMBAaHUS 10 BONpPOCAM M 3aJaHUSIM, yKa3aHHbIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTalluy, IPEroiaBaTeslb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIErO KOHTPOJISL.

Ilpomesxcymounas ammecmayus.: IK3ameH, 3 cemecmp.

bunetsr GopMupyroTCs Clly4aiiHOW BBIOOPKOW W3 TMPHUBEICHHBIX BHINIC TEPEYHEH, a HTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MEepedeHb pe3ysbTaToB
00ydeHHUsI IO JUCITUTIINHE (MOIYITIO).

Kaxxnpiii Onier BKIIIOYAET:

1. Bompoc [1st oLeHHBaHus pe3yasTaToB oOydenns B Buae SHAHUI;

2. TlpocToe mpakTHuecKoe KOHTPOJIbHOE 3a/laHue Ui OLECHUBAHUS Pe3yJbTaToB OOy4YeHHs! B BUIE
YMEHUY;

3. KoMruiekcHOe MpakTUYecKoe KOHTPOJIbHOE 3a/laHue JUIsl OLICHUBAHUS PE3yJIbTaToB OOyueHUs B
suze BJIAJIEHU.

[Ipu npoBegeHMM OLIEHMBAaHUS 10 BONpOCaM M 3aJaHUSM, yKa3aHHbIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTalluy, IPENoiaBaTellb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIErO KOHTPOJISL.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Mexanuxka
Koumponupyemwvie UJ]IK: OIIK-1.1

Tema 1.1. Kunemamuxa
®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. JIns kakoro BuJa JIBUKEHUS CHPABEUIMBBI YCIOBUS: TAHTCHIMAIBHOE YCKOPEHHE PaBHO
HYJII0, HOPMaJIbHOE YCKOPEHHE MOCTOSHHO U HE PABHO HYIIO?

1. IIpssMonuHEHOE paBHOMEPHOE IBUKEHUE
2. KpuBOJMHETHOE paBHOMEPHOE JBH)KCHUE

3. IIpsiMmonuHEHHOE HEPABHOMEPHOE JBUKEHUE
2. PaBHOMEpPHOE JABUKEHUE MO OKPYKHOCTHU

Tema 1.2. Jlunamuxa
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Teno Maccel m HEMOJABHMKHO JIEKUT Ha HAKJIIOHHOW IUIOCKOCTH € YIVIOM a. YeMy paBeH Bec
Tena’?

Tema 1.3. JJunamuxa meepooco mena
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Ha Hak1OHHOM 1I€pOXOBATOM MIOCKOCTH MOKOUTCA UUIMHIP ¢ paguycoMm 30 cM 1 Maccou
3 k1, 0OOMOTaHHBIN JIETKOW HEBECOMOW HHTHIO. YTOJ HAKJIOHA IJIOCKOCTH K TOPHU30HTY paBeH 30°.
Mex 1ty UMITHHAPOM U TUIOCKOCTBIO CHJIAa TPEHHUS TaKasl, 4ToO OH Mokoutcs. Haliaure cuiny HaTs>KeHUs
HUTH.



Tema 1.4. Konebanus u 6onvl
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. VYpaBHeHHe KoJeOATEIbHOTO MIBWKEHUS MarepuaidbHO Toukn X =0,4cos(5mt)
Omnpenenure nepuo Kojaebanuii MarepuaabHO Touku. OTBET AaiiTe B CEKyHAAX.

Tema 1.5. Penamueucmckas mexanuxa
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. CobcTBeHHOE BpeMms Ku3HM MiooHa 1 Mkc. HaliTu Bpems ero >Ku3HH B Ja0OpaTOpHOM
CHUCTEME OTCUETa, B KOTOPOMl OH IBUKETCA cO cKopocThio 0.9¢.

Pazoen 2. Monekynapuasa gpuzuxka u mepmoouHamuxa
Konmponupyemvie U/IK: OIIK-1.1

Tema 2.1. MonekynapHo-kuHemu4eckas meopus UOeanibHbIX 2a308.
dopma KOHTpoJIs1/o1ieHoYHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocsi/3ananus:
1. Onpenenuts Maccy Kuciopoaa B cocyne BMectumoctbio 0,4 M* o gaBnenuem 8,3-10° [1a
u ipu remneparype 320 K (monsipaas macca kuciopona — 0,032 xkr/mMonb)

Tema 2.2. Tepmoounamuxa
dopma KOHTpoJIs1/o1eH0YHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocsi/3ananus:
1. KakoBO m3MeHeHue BHYTPEHHEW SHEPIUM rasa, €Cliid €My NepeJaHO KOJUYECTBO TEIIOTHI
300 /Ix, a BHEIIHME CHJIBI coBepIIMIM Haa HUM padoty 500 Jx? (OTBer maiite B KOYIIX.)

Pa3zoen 3. Inekmpomaznemusm



Koumponupyemwvie UJ]IK: OIIK-1.1

Tema 3.1. Dnexmpuuecmeo
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. /IBa noHa ¢ otHoueHueM 3apsaaoB 3:1 u oTHomeHueM Macc 1:2 IBUXKYTCS B OJTHOPOJHOM
aNeKTpudecKkoM nose. HauanpHas ckopocTh y 000MX MOHOB paBHa Hyito. Ompenenure OTHOIICHHE
KMHETUYECKUX SHEPTUN ATHUX MOHOB CITYCTS OJHO U TO K€ BpeMs MOciie Havdalla ABM)KEHUS.

2. Pe3uctopsl conpotusieHusMu 3 Om, 6 OM 1 9 OM BKIIIOYEHBI MOCIIEIOBATEILHO B 1EMb
MOCTOSTHHOTO TOKa. OTHOIIEHHE pabOT IMEKTPUYECKOTO TOKA, COBEPIICHHBIX IMPHU MPOXOKICHUH
TOKa 4epe3 3TH PE3UCTOPHI 32 OJUHAKOBOE BPEMsI, PABHO
I)1:1:1
2)1:2:3
3)3:2:1
4)1:4:9

Tema 3.2. Macnemusm
dopma KOHTpOJIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. B o1HOpOJHOM MarHWTHOM Tojie, MHAYKIUS KoTtoporo 1.67 10-5 Tio mpoToH ABHKETCS
MEPNEHANKYJISIPHO BEKTOPY MArHUTHOM MHAYKUMU B 1o okpyxHocTH paguycom 5 M. Onpenenute
CKOPOCTb MPOTOHA.

Pazoen 4. Onmuxka
Konmponupyemwie U/IK: OIIK-1.1

Tema 4.1. Bonnosas onmuxa
dopma KOHTpoJIs1/o1ieHoYHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocsi/3ananus:
1. ITyyox mapajienbHBIX CBETOBBIX Jyuyed MaJaeT M3 BO3AyXa Ha TOJICTYIO CTEKJISHHYIO
IUTACTUHY NoJ yrioM 60 H, mpenoMIIsisch, epexoaut B crekiio. lllupuna myudka B Bo3nyxe 10 cM.
Omnpenenure mupuHy nmydka B ctekie. [lokazarens npenomiienus crexna 1,51.

2. Ha noBepxHOCTb CTEKISTHHOW ITPU3MBbl HAHECEHA TOHKAs IJIEHKA C
MIOKa3aTesIeM IPeJOMIIEHUs NI < 1IcT ToamuHoi 112,5 um. Ha mnenky no
HOpMaJIM K Hel najaeT cBeT ¢ JUIMHOM BoaHbI 630 HM. [Ipu kakom 3HaueHUM
1oKasaress MpeJOMIICHUS MILT IJICHKA OyAeT «IIPOCBETIIAIONICH» ?

Tema 4.2. Keanmosas onmuka
dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocwi/3ananus:
1. [MapanenbHbIi My40K cBeTa ATWHOUW BONHBI A = 500 HM magaer
HOPMAaJIbHO Ha 3a4€PHEHHYIO MIOBEPXHOCTh, MPOU3BOAS AaBieHue p = 10
Mmklla. Onpenenute: 1) KOHLEHTpAIHIO 1T (POTOHOB B ITy4Ke, 2) yucio nl
(hOTOHOB, MAAAOIINX HA MOBEPXHOCTH IUIOMIAAbI0 1 M2
3a Bpems | c.
2. [Ipu poroaddexre padboTa BeIXOAA AIEKTPOHA U3 METAJUIA 3aBUCHT OT

1) yacTOTHI MAAAIOIIETO CBETA

2) UHTEHCUBHOCTH MAJAr0IIero CBeTa

3) XUMUYECKOM MPUPOJIBI METAILIA

4) KUHETUYEeCKOW YHEPTHH BHIPHIBAEMBIX HJIEKTPOHOB.



Pa3zoen 5. Ocnosvt amomnoil, A0epHOll U K6AHMOBOU (hu3uKu
Koumponupyemwvie U/]IK: OIIK-1.1

Tema 5.1. Keanmosas mexanuka.
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Omnpenenute MMIYJIBC YaCTUIBI (Krem)/c, IiuHA BOJHBI KoTOpoil 4,41¢10-7m? (h =
6,62°10-34/Txe°c)

Tema 5.2. Amomnasn uszuxa
dopma KOHTpOJIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. BeiOepute BepHOE YTBEPIKICHHE:

1.371eKTPOHBI B aTOME JIBUXKYTCS 110 ONPEACICHHBIM OpOUTaM, IIPH 3TOM HE U3TY4aroT SHEPTHUIO;
2.3JIEKTPOHBI B aTOME TOKOSTCS Ha OIPEeNICHHBIX OpOUTaX, MPU ATOM U3ITY4aloT SHEPTHUIO;
3.3NIEKTPOHBI B aTOME MOKOSATCS HA OINPEeNICHHBIX OpOUTaX, IPU 3TOM HE U3ITy4aloT SHEPIHIO;
4.371eKTPOHBI B aTOME JIBUXKYTCS 110 ONPEeNICHHBIM OpOUTaM, IIPU 3TOM U3JIy4atOT SHEPTUI0

Tema 5.3. Aoepnas ¢usuxa
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: KoHTposibHas paboTa
Bomnpocsi/3ananus:

1. B onbiTe Pesepdopaa Gonpiias yacTh anbga- yacTUll CBOOOIHO MPOXOIUT CKBO3b (DOJIBTY,
MPAKTHYECKH HE
OTKJIOHSASCH OT IIPSIMOJIMHEWHBIX TPACKTOPUH, TaK Kak
1.s1p0o aroma UMEeET MOJOKUTENBHBIN 3apsi;
2.51p0 aToMa UMeeT MaJtbie (TI0 CPAaBHEHHIO C aTOMOM) Pa3MephI
3.anbda-yacTUIlbl UMEIOT OOJBITYIO (TI0 CPAaBHEHHUIO C SIIPAMU aTOMOB) MaccCy
4 .37IEeKTPOHBI UMEIOT OTPULIATEIbHBINA 3apsil;

7. OneHOYHBIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

1 cemecmp, Jx3amen
Koumponupyemwvie UJ]IK: OIIK-1.1
Bomnpocei/3ananus:

1. MoMEHT CHJIBI © MOMEHT HUMITYJIbCa OTHOCHUTCJIIBHO TOYKHU U OTHOCUTCIIbHO OCH. CDOpMy.IILI
AJI MOMCHTA CUJIbBI 1 MOMCHTA UMITYJIbCA OTHOCHUTCIIBHO OCH.

2. Ha ogHOpOAHBIN CIJIOMIHOW MOJABMKHBIN IMUIMHIPUYECKUNA Bajl Maccor 12 kr HamoTaHa
nérkasi HUTh, K KOHITY KOTOpOH MPUKPEIUIEH Tpy3 Maccoi 2 Kr. [IpereOperas TpeHueM, onpeaeuTh
CUJTY HaTsHKCHHSI HUTH. YCKOpEeHHE CBOOOTHOTO MajieHust paBHO 9.8 m/c2.

3. CrtonIHOM OJHOPOJHBINA JUCK MOJABEIIEH BEPTUKAIBLHO HA TBO3/b 32 ABIPKY, CICTAHHYIO
POBHO TOCEpeANHE MEXKIY KpaeM W HeHTpoM. IIpu 3ToMm mepuon Maybix KojieOaHWN IHUCKa paBeH
0.942 c. Haiitu paguyc qucka.

4. Termoseie aeurarenu. Kosddumuent monesnoro aeiicteus (KII) TermoBeix gBUrarene.
wuxn Kapuo u ero KII1/]



5. bannoH BMeCTUMOCTBIO 6 J1 COIEP>KUT HEKOTOPBIN raz maccoil 12 r nox nasnenueM 160
k[la. HaiiTi HauGosee BepoATHYIO CKOPOCTh MOJIEKYJI rasa.

6. B pesynprare ammabarnueckoro pacmmpeHus S5 Monb yriekucioro raza (CO2) ero
Temmneparypa nonusuiack Ha 40C. Haiitu paboty, COBepIIEHHYIO Ta30M.

2 cemecmp, IK3ameH
Koumponupyemwvie UJIK: OIIK-1.1
Bomnpocei/3ananus:
7. Teopema ["aycca asist 3IEKTPOCTATUIECKOTO TOJISI B BAKYYME U B JTUDJICKTPHKE.

8. Tonkoe kosbI0 paauycoM 10 cM OIHOPOAHO 3apsHKEHO C JIMHEWMHOW IMJIOTHOCTBIO 3apsija
40 mxKn/m. Haiitn Hanpspk€HHOCTD AIIEKTPUYECKOTO TOJIE B TOYKE HA OCH KOJIbLA, YIAIEHHOW OT
ero LeHTpa Ha pacctosHue 20 cM. OmnpenenuTbh MOTOK BEKTOpa HANPSHKEHHOCTU MOJST 4epes
MIOBEPXHOCTH C(hepbl, OXBATHIBAIONIEH KOJBIIO.

9. Tpu 6arapeu c OJIC 12 B, 5 B, 10 B 1 oquHakOBEIMH BHYTPEHHUMHU COTIPOTHBICHUSIMU |
OM coenuHeHbl MapajuieIbHO OMHOMMEHHBIMHU momtocamMu. OmpeneauTb CUIYy TOKa B KaKIOM
Oarapee U pa3HOCTbH MMOTEHIIMAJIOB HA UX 3KUMax

10. 3akon Ammnepa. Cuina Jlopenia.

11. Ilo pmuHHOMY TPSIMOMY TIPOBOAY M IO KOJIBIYY TE€KYT TOKU. Konbllo meprneHauKyIspHO
NMpoBOAYy U Kacaercsi ero. HailTu cuimy Toka B MpPOBOJE, €CIM CHJIa TOKA B KOJIbIIE paBHA 2 A, a
OCTpBII yroia Mexay MPOBOJAOM M JIMHHEW BEKTOpa MarHUTHOM HMHIYKIMHM B IIEHTpPE METIH PaBEeH
45.

12. Ilo ToHkoM Karymike paguycom 40 cM, comepxkamieit 20 ButkoB, Teuér Tok 80 A. B
LIEHTPE KaTYLIKM 3aKpeIlieHa KBaJpaTHas pamMKa cO CTOpOHOH 5 mm. Pamka um Karymka jiexar B
ofHOW 1uiockocTH. Kakoil 3apsj mpoTedyér mo paMmKe NpH BBIKJIIOYEHMHM TOKA B KaTyLIKE, €CIIU
cornportusieHue pamku pasHo 0.314 Om?

3 cemecmp, IK3ameH
Konmponupyemvie U/IK: OIIK-1.1
Bonpocsl/3ananus:

13. WntepdepeHmuss cBeTta OT JABYX HMCTOYHMKOB 10 Metomxy FOnra. KoopmuHatsr
UHTEP(EPEHITUOHHBIX MTOJIOC HA SKPaHE.

14. Haiitu 1MHY BOJHBI CBETA, €CIM pPaguyc NSATOrO cBewIoro kosbla HproToHa B
OTpaXEHHOM CBeTe OOIbIIE pajuyca MepBOro CBETIOro Koiblla HhI0TOHA B OTpakEHHOM CBETE Ha
1.2 MM, a paguyc KpUBHU3HBI JIMH3BI paBeH 1.25 M.

15. THTEHCUBHOCTH CBETA OT JIAMIIbl HAaKaJUBaHUs IOCIE MPOXOXKACHUS IBYX IOJIIPOUIOB
paBHa 9 B1/cM2. HaiiTh MHTEHCHMBHOCTB CBETa IMEpe] STHUMHU IMOJSAPOHIAMH, €CIIU YTol MEXAy UX
IUIOCKOCTSIMH MPOMycKaHus paBeH 45. [loTepsiMu cBeTa B MOJIIPOUAAX MPEHEOPEUb.

16. /IBa mapa npu oIMHAKOBOM TEMIIEpaType MU3JIydaroT C OJMHAKOBOM MOIIHOCTBIO. Paguyc
IIEPBOrO 1apa paBeH 14 cM, a creneHs YepHOTH BToporo mapa pasHa 0.49. Haiitu paguyc Broporo
11apa, €CJIM NEePBbIH 1Iap sBISETCS a0COMIOTHO YEPHBIM TEIIOM.



17. Teopust atToma Botopoa B KBaHTOBOM MexaHuke. [IpaBuia orbopa u CriekTp.

18. Dueprus ¢orona K-muHMUM B XapaKTEepUCTUYECKOM PEHTITCHOBCKOM CIEKTpE
HEKOTOPOr0 XMMHUYECKOTO AlieMeHTa paBHa 16.3 k3B. HaiiTh nopsakoBbIii HOMEp Z 3TOTO 3JIEMEHTA.
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