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44.03.05 Ileparoruyeckoe oopazoBanue (¢ AByMs nNpopuiIsiMu MOArOTOBKH)
HanpasaenHnocts (npodnim)

Marematuka. ®usuka

dopma o0yueHust — OUHAS

I'ox nadopa — 2022

OLIEHOYHBIE CPEJCTBA JJIs1 IPOBEJEHUS IPOMEKYTOYHOI ATTECTALIUU
OBYYAIOIMXCS IO JUCLHUILIAHE (MOAY.IIO)

1. Oommue cBeaeHus

1. | Kadbenpa MatemaTuku, GU3MKH 1 HTHGHOPMAIIMOHHBIX TEXHOJIOTHI

2. | Hanpasnenue noaroTosxu 44.03.05 INemarormueckoe oOpa3oBaHue (C IByMsI MPOUIIMU
MTOJATOTOBKH)

3. | HanpaBnenHocts (mpodwmm) | Marematuka. @usuka

4. | AucuumnnuHa (MOAYJb) b51.0.04.05 VM306panHbIe I71aBbl TEOPETUUYECKON (PU3UKH

5. | ®opma oOyueHus OYHas

6. | 'ox Habopa 2022

2. IlepeyeHb KOMIIETEHIUI
— YK-1: Crioco0OeH oCymecTBISITh MOUCK, KPUTHUECKUI aHaIu3 U CUHTE3 HHPOPMAIINH, IPUMEHSITh
CUCTEMHBIIN MOJXOA JUIsl pEIIeHNUs TOCTaBIEHHBIX 3a7a4
— YK-6: CriocobeH ynpaBisiTb CBOUM BpPEMEHEM, BbICTpauBaThb U PEAIHU30BBIBATH TPACKTOPHUIO
caMOpa3BUTHUs HA OCHOBE MPUHIMIIOB 00pa30BaHUs B TE€UEHHUE BCEH XKU3HU




3. KpnTepnn M NOKAa3aTeJId OllcHUBAHUS KOMIIETEeHIIUI Ha PA3JIUYHBIX 3Tamnax ux (l)OpMHpOBaHI/IH

(I)OprI KOHTPOJIA

IIepeMeHHOE 2IEKTPOMATHUTHOE
noie

Tenzopusle n0JIs

TeH30pbl KPUBU3HBI U KPYUEHHS

YpaBHeHue DiHIITeHA

pelIeHus 3a1a4 B
paMKax U3ydaeMoun
JUCLUILINHBL,

Jrtan GopMHUPOBaAHNUS ®opmupyema .
Kpurtepun u nokasaresin OHeHUBAHUS KOMIIETEHIH c()OpMHPOBAHHOCTH
KOMITeTEHIIUH (pPa3/ieJibl, | S —
TeMbI JUCIHUNJIMHBI) KOMIIeTEeHI U
3HaTh: YMmerTh: Biaagern:
KuHeMaTHKa OcHoBHbI€ sBEHUSA, |Jlornuno n MaremaTH4eCKUMH U
IIPOUCXOSAIINE B II0CJIE0BATENBHO ¢buznuecKkuMu
JluHamuKa TOuKH (buzmIecKux MPEJCTABIISITh METOJIaMH PEIICHUS
JIMHAMEKA TBEPJIOTO TeNa CUCTEMAX; OCBOEHHO€ 3HaHHE B 3aJa4 B paMKax
OcHOBHBIE paMKax u3ydaemoi H3y4aemMon
AHaIMTHYECKas MEXAHNKa ¢busnueckue JUCHUIINHBI; JUCUUIINHBI;
Maubie Konebans BEJIMYUHBI U Pemars 3amauun I'pamoTHO, TOrMYECKn
¢buznueckue MIOBBIILICHHON BEPHOU U
Teopus ynapa KOHCTaHTBI, UX CJIO)KHOCTH B paMKax apryMeHTHPOBAaHHO B
. o o BIMIOJTHEHUE U
TIBHKEHHE KHIKOCTH olpezeneHus, U3y4aeMoil IIOCTPOEHHOM YCTHOW 1
. 3aIuTa
VK1 CHOCOOBI ¥ €TUHUIIBI | IUCIUIUINHBI; MMICbMEHHOW PEYbI0. =
- TBETCTB 1704
Maxpockomraeckas VI ux usMepenus (B [TucsMeHHO 0)OPMISATE COOTBCTCTBYION
- 3a1a4
ICKTpOAMHAMMIKA ToM unciie B CU) B |pe3ynbTarhl a
o . WH/IUBH BHOT
DJEKTPOCTaTHIECKOE IOJIE pamMKax u3y4daemMoi |mpoBenEHHOU paboThI; A II)[]Z';H oro
IToas mOCTOSTHHBIX TOKOB ANCIHAILIAHBL,
AnTropUTMBI

IIkana oueHUBaHWs B paMKaXxX 0a/UIbHO-PEHTHHIOBOM CHUCTEMBbI:
«HEYJOBIIETBOPHUTEIBHO» — 60 OaNIOB U MEHEE; «yA0BIETBOPUTENbHO» — 61-80 Oannos; «xopomo» — 81-90 6amnoB; «otaunuHo» — 91-100 Gaios




4.1.

AKTHBHOCTb Ha JICKIIMOHHOM 3aHATHH

YpoBEHb aKTUBHOCTH

Huskasg

Bricokas

KonnuectBo 6anios

0,5

1,0

AKTHUBHOCTh CUWTAETCS BBICOKOM, €CIM OOYYalolmuiCs B XOJE 3aHATHS HE OTBJIEKACTCS, BEIET
KOHCIIEKT 3aHATHUS, 3a1a€T YTOUHSIOIINE BOTPOCHI.

4.2. AKTHBHOCTBH Ha IPAKTHYECKOM 3aHATHHU
YpOBEHb aKTUBHOCTH Huskas Bricokas
KomnuuectBo 6a110B 0,5 1,34

AKTHUBHOCTh CUWTAETCS BBICOKOM, €CIM OOYYaloIUiCS B XOJE 3aHATHS HE OTBJIEKACTCS, BEIET
KOHCIIEKT 3aHATHS, 3a1a€T YTOUHSIOIINE BOTPOCHI.

4.3. BbInoJHeHHE U 3aIUUTA HHAUBHAYAJTBHOI0 PACYETHO-TPa(PMIECKOro 3aaHusl
YpoBeHn 1 2 3 4 5 6 7 8
3amuTa
BBIIIOJIHEHMS | 3ajaya | 3a7a4d | 3aJa4d | 3aJa4d | 3a7a4 | 3aj1a4 | 3aja4y | 3ajad
KonunuectBo
4 8 12 15 18 21 24 27 30
6aJIoB

OneHnBaHne MHAWBHUIYATBHOTO PACYETHO-TpadUUYecKoro 3aJaHus COCTOUT W3 2 yacTel: Oasibl
BBICTABIIIIOTCS 332 KOJIMYECTBO TPABUIBHO PEHIEHHBIX 3a/a4, OQOPMIICHHBIX B COOTBETCTBUU C
NPUHATHIMH MpaBUIaMu O(pOPMIIEHUS U 32 3alUTY BBIIIOJHEHHOTO 33/1aHus. 3allluTa IpeCTaBIIsIeT
co00i1 OTBET Ha BOMPOCHI MPETOaBaTells [0 BHIOPAHHBIM 3a/1a4aM 3a1aHUS.

5. TunoBble KOHTPOJBbHBICE 3aJaHMA M MeETOJAMYECKHEe MaTepHaJbl, OIpele/sdlIue
npoueaypbl OUCHUBAHMS 3HAHUI, YMEHHIl M HABBIKOB M (MJM) oOnbITa NpodeccuoHAJIbLHOM
AeATeIbHOCTH, XapaKTePU3YKIIUX 3Tanbl (JOPMUPOBAHUS KOMIIETEHIHI B IpoLecce 0CBOCHHS
o0pa3oBaTe/IbHOI MPOrPaMMBblI

5.1. TumoBoe MHAMBHUAYAJIBbHOE PACYETHO-TPAaHUECKOe 3aJaHHe

Pemnte u odopmuTe B COOTBETCTBHM C NPUHATHIMH TPEOOBAHUSAMU K O(QOPMIICHHUIO CIEAYIOLIUE

3agaun U3 cOopHuka [2]:

1.15 1.56 1.96 1.184 1.262 4.4 1.308 1.238
5.2. TunoBoii 3x3aMeHAIIHOHHBbI OUIET
. Teopernueckuit Bompoc: CrnocoObl OMHMCaHHS ABMXXCHHS MaTepualbHONW TOukH. OCHOBHBIE

XapaKTEePUCTHKH ABWKEHUS. TpaeKTopus, CKOPOCTh, YCKOPEHUE, PaiyC KpUBU3HBI. TaHTeHIIMaIbHOE U

HOPMaJIbHOE YCKOPEHHE.

° 3agaya.

5.3. Bompocsl k 3a4ety (8 cemecTp):

1. CrnocoObl ommcaHusl OBWKCHHS MaTepHAIbHOW TOUKH. OCHOBHBIE XapaKTEPHCTHUKHU JBHKCHUS.
TpaekTopusi, CKOPOCTb, YCKOPEHHE, PAJNyC KPUBU3HBI. TaHreHIIMAIbHOE U HOPMAJIbHOE YCKOPEHHE.

2. Tlonsatue 00 0000mEeHHBIX KoopauHaTax. KpuBonuHeilHble KoopauHAThl. CKOPOCTh TOYKU B

MOJISIPHOM CUCTEME KOOPIMHAT.

3. Koadpdunuentst Jlame. CKOpOCTh TOUKH B HIJIMHIPUIECKON M CHEPUUECKON CHCTEeMaX KOOPJIMHAT.



13.

14.

15.

16.

17.

18.

19.
20.

21.

22.
23.
24.
25.
26.
27.
28.
29.

VYckopeHue B KPUBOJIMHEMHBIX KOOpAMHAaTax. @opMynbl Uil KOMIIOHEHT YCKOPEHHS B
ITMHAPHUYECKON U CPeprUUecKOi CUCTeMaX KOOPAUHAT.

OcHOBHBIE IBM)KEHUS TBEPIOTO Tella. MTHOBEHHBIE CKOPOCTh U YCKOPEHHE.

BpamarensHoe nemxkenue. dopmyna Olinepa. CKOpoCTb M YCKOPEHHME IIpHU BpallaTeIbHOM
JBUKECHUM.

IInockonapanienbHOe JBUKEHNE U €0 CBOWCTBA.

Cl0’)kHO€ TBM>KEHUE MAaTepUATbHON TOUKU. CKOPOCTh MPH CIOKHOM JIBUKEHUU.

CrnoxxHoe JABUKCHUC MaTepHaﬂbHOﬁ TOYKH. yCKOpeHI/Ie IIpU CJIOKHOM NBUKCHHUU.

. CBsi31, ux knaccugukanus. Peakuuu cpsszeil. Tpenue.
11.
12.

MOMEHT CuJIbl OTHOCUTENBHO TOUKU U OTHOCUTENBHO ocH. [lapa cun, cBolicTBa nmapsl.

[TpuBeneHnEe CUCTEMBI CHJI K TOUKE. Y CIIOBUSL PABHOBECHUS CUCTEMBI CHII, IPHIIOKEHHBIX K TBEPIOMY
TeIy.

OcHOBHBIE TOJIOKEHMSI AMHAMHUKM MaTEpUAIbHOM TOYKH. 3aKOHBI COXpPaHEHMsS W W3MEHEHHUS
MMIYJIbCA 1 MOMEHTA UMITyJIbCa TOUKH.

PaboTta u sHeprus. 3aKoH U3MEHEHUS M COXPAaHEeHUs KMHETHYECKOW YHEPTUU MAaTepUaTbHON TOYKH.
IToTeHnManbHast U MOJIHASL YHEPTUS TOUKH.

OcHOBHBIE NOJIOKEHUSI AUHAMUKH CHUCTEMBlI MAaT€pHAJIbHBIX TOYEK. Teopema O ABM)KEHHMHU LIEHTpa
Macc. 3aKOHbI COXPaHEHUS U U3MEHEHUS UMITYJIbCa CUCTEMBI

MoMeHT uMIIyJIbCa CHCTEMBI MAaTEPHAIbHBIX TOYEK. TeopeMa O KHHETUYECKOM MOMEHTE CHUCTEMBI.
3aKOHBI COXPaHEHUS U U3MEHEHHSI MOMEHTA UMITYJIbCA CUCTEMBI.

OHeprus CHCTEMbl MaTEpPHUAJIbHBIX TOYEK. 3aKOHbl COXpPAaHEHHWS M W3MEHEHHUS MEXaHU4ECKOU
SHEPIUH CUCTEMBI.

[Tpunnun Jamam6epa. Cunbl unepuun. Hemnepumansueie cucteMbl orcuera (HUCO). YpaBaenus
JIBUKEHMS U OTHOCUTENBHOTO nokost B HUCO.

Crenenu cBoOob1. CBsi3U. JlefiCTBUTENbHBIE U BUPTYaJIbHbIEC IEPEMEIICHUS

IIpyHiun BUPTyanbHBIX IepemenieHUu. PaBHOBecme MaTepHalbHOM TOYKM Ha  TJIAAKON
MIOBEPXHOCTH.

OO6001EHHbIE CUIBI. YCIIOBUS PAaBHOBECHS CHUCTEMBbl MaTepUAbHBIX TOYEK B OOOOIIECHHBIX
KoopauHarax. [IoHsTHE O BUgax paBHOBECHSI.

[Tpunuun danam6epa Jlarpanxka. [IpuHiun HauMeHbLIETro 1eHCTBUS.

VYpaBHenus Jlarpanxka BToporo poza.

CgoiictBa ¢ynkuuu Jlarpanxa u ypaBHeHui Jlarpanxa.

®yukuus ['ammibrona. KaHoHnueckue ypaBHEHHS TBUKECHMSL.

3aKOH COXpaHEHMs SHEPruu Kak CJeICTBUE OJTHOPOJAHOCTH BPEMEHHU.

3aKOH COXpaHEHHs UMITYJIbCA KaK CIEACTBHE OAHOPOJHOCTH IIPOCTPAHCTBA.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA KaK CIEACTBHE U30TPOITHOCTH IIPOCTPAHCTBA.

[Tocrynarel Oinmreiina. [lonstue unTepBana. Knaccudukaumss unHTepBanoB. 4-BeKTopbl. Mup

MUHKOBCKOTO.
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[TpeoOpaszoBanus Jlopenua.

CrnenctBust mpeoOpa3oBanwmii JlopeHta.

PensiTuBUCTCKUI 3aKOH CIIOKEHUSI CKOPOCTEM.

PensituBHCTCKAs KHHEMATHUKA.

ITonsiTue o cuite MUHKOBCKOTO. PEISTUBUCTCKUE YPABHEHMSI IBHKCHUS. MATEPUAIBHOM TOUKH.
.OHeprusi U UMITyJIbC B PEIATUBUCTCKON MEXaHUKE

OIHOMEpHOE JBM)KEHUE MATEpUAIBHOM TOUYKH. JIMHEHMHBIN TapMOHMYECKUM OocMILIATOP. Da3oBbie
TPAEKTOPUH OCLUILISATOPA.

[TonsiTue O MeTOJAE KOMIUIEKCHBIX aMIUIMTyd. lIpuMeHeHume merona ais pelieHus 3aJadu o
JMHEHMHOM TapMOHUYECKOM OCLUIIATOPE.

CBoOoHBIEC KOJIEOAHUSI CHCTEMBI C TPEHUEM.

Bomnpocsl k 3x3ameny (9 cemecTp):
DJIEKTPOMarHuTHOE B3aMMOJCHCTBHE, €ro XapakTepucTUKU. [IpenMeT u MeTOolbl KJIAaCCUYECKOM
ANEKTPOJNHAMUKH.
DNeKTpUYeCcKuii 3apsij, ero cBoiicTBa. [LIOTHOCTS 3apsia U MIIOTHOCTH TOKA.
3aKOH COXpaHEHHUs 3aps/a.
DJIEKTPOMarHUTHOE IOJI€ B BAaKyyMe, €ro JCMCTBUE Ha 3apsKEHHBIE YaCTULbl, ICTOYHUKH IIOJI.
DIIEKTPUYECKOE U MarHUTHOE NoJisi. HanpsKeHHOCTh 3JIEKTPUYECKOTr0 MOJIsl, UHAYKIUS MarHUTHOTO
1oJisl, NpuHUMN cynepno3unuu. Cuna Jlopenna.
OOmue cBoWcTBa 3JIEKTPOMAarHUTHOTO TOJS B BaKyyMe. OKCIEPUMEHTAJIbHbIE OCHOBAHHUSA
anekTpoauHaMuku  (3akoH Kynona, 3akon buo-CaBapa-Jlamnaca, 3akOH 3JIEKTPOMarHWTHOM
unaykuuu Papaes).
Cucrema ypaBHeHHI MakcBelia Ui 3JIeKTPOMarHuTHOTO TOJIsl B BaKyyMme B JU(QepeHInanbHON 1
uHTerpanbHoit Gopme. Bekroper E u B kak mepeMeHHBIE COCTOSIHUSI DJIEKTPOMArHUTHOTO TIOJIS.
[TpyHIMIT TPUYMHHOCTHU B KJIIACCUYECKOW JIEKTPOIUHAMUKE.
[Torenumansl A © j 3iekTpoMarHuTHoro mois. KamuOpoBouHass WHBApUAHTHOCTH, YCIOBHE
JlopeHna. YpaBHeHuUs U1 IOTEHLIMAJIOB.
[110THOCTH 3HEPTUU U MJIOTHOCTh MOTOKA SHEPTUM AIEKTPOMATHUTHOIO MOJSL. 3aKOH COXpaHEHUS
SHEpPrUH B CUCTEME YacTHUIbI - nojie. [IoHsaTHe 00 UMITyJIbCe AIIEKTPOMATrHUTHOTO MOJIS.
PenstuBuctckas (GopMynHpOBKa ANEKTPOAWHAMUKU. 4-TOK. OTHOCHUTENBHOCTH pa3OHEeHUS
VCTOYHUKOB TI0JIS1 HA 3aps/ibl U TOKH.
4-oreHnain. TeH30p AMeKTpOMarHuTHOro moss. [IpeoOpazoBaHme dIEKTPUIECKOTO U MATHUTHOTO
IOJIEW NPU U3MEHEHUH CUCTEMBI OTcUeTa. IHBapHaHThI 3J1EKTPOMATHUTHOTO TTOJIS.

KoBapuantnas ¢popma ypaBHeHH MakcBelia B BakyyMe.

. YpaBHEHHsI DJIEKTPOCTaTUKM B BakyyMme. OOmiue ¢Gopmynbl Ui MOTEHLUMATIAa U HANPsDKEHHOCTH

IOJII CHUCTEMBI TOYEYHBLIX U OOBEMHO PacpeaAcICHHbIX 3apsad0B. 3J'ICKTp0CTaTI/I‘I€CKOG II0JIE B

JTUTIOJIBHOM MPUOMKeHUH. [[UTIOIBHBIE MOMEHT M €T0 CBOMCTBA.
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[110THOCTB PHEPTUM IIEKTPOCTATHUECKOTO TOJIS. DHEPIUsl CUCTEMBI MOKOSIIMXCS 3apsiI0B.
Cucrema MOKOSIIMXCSA 3apsiioB BO BHEUIHEM AJeKTpocTathyeckoMm rmosie. [IpubnmxeHue
KBAa3UOIHOPOJHOTO TI0JIsl, DHEPTUs, CUJIA U MOMEHT CHJIBI.

VYpaBHEHHsI MarHUTOCTaTUKU B Bakyyme. OOmme Qopmynbl A BEKTOPHOTO TMOTEHLUANa U
MHIYKIIMM MAarHATHOTO TIOJIsI CUCTEMbI TOUEYHBIX 3apsA0B, 00BEMHBIX M JTMHEHHBIX TOKOB.
CranmoHapHO€ MarHUTHOE TO0JI€ B MArHUTHOM JUIOJIBHOM NMPHUOIMKEHUH. MarHuTHBIH MOMEHT U
€ro CBOMCTBA.

Cucrema JBUKYIIMXCS —3apsOKEHHBIX 4YacTUI] (TOKOB) BO BHEIIHEM KBa3HOAHOPOIHOM
CTAallMOHAPHOM MarHUTHOM IIOJIE: CHJIA, DHEPIUsl U MOMEHT CHUJIBI.

BonHoBoe ypaBHeHue. CKOpOCTb pacHpOCTPAHEHHs DSJIEKTPOMAarHUTHbIX BoOJH. [lnockue u
cepuueckue BoaHbI. [Iockne MOHOXpOMAaTUYECKHE BOJIHBI.

O dexr Homnepa. DnekTpoMarHuTHas mpupoja cera. /lapieHue cBeta.

W3nydyeHne >IeKTPOMAarHUTHBIX BOJH. YpaBHeHue JlamamOepa. 3amas3japlBaroliye MOTEHIIUAIBI.
DNEeKTPOMarHUTHOE MOJI€ CUCTEMBI 3apsA0B B TUIIOJBLHOM NMPUOIMKEHUH B BOJTHOBOH 30HE.
WMHTEHCUBHOCTD U3Ty4YEHHs DJIEKTPOMAarHUTHBIX BOJH. [IpocTeimme n3imydaronme CHCTEMBI.
VpaBHennsa MakcBemna-JlopeHnia  1n8  MHKPOCKONIMYECKMX IOJIEH, HMX MaKpPOCKOIHMYECKOE
ycpenHenne. Makpockornudeckue monss E u B. CBoOomHble U CBS3aHHBIE 3apsijibl; TOKH
IIPOBOJMMOCTH, HAMAarHW4YEHHOCTHM W  MOJApPU3alMHA. BeKTopel  NOJSAPU30BAHHOCTH U
HamaranyeHHoctu. [lTons D u H.

Cucrema ypaBHeHHH MakcBeiia B BEUIECTBE, IPaHUUYHBIE YCIIOBUA. MaTtepuanabHble YpaBHEHH.
DneKTpuyuecKkas U MarHUTHasl IPOHULIAEMOCTH.

II1OTHOCTB PHEPIHUH U IIJIOTHOCTH ITOTOKA YHEPTUU AIEKTPOMATHUTHOTO OJISI B BELIECTBE.
ITocTOsIHHBIE DJIEKTPOMATHUTHBIE IO B BEIIECTBE. YPAaBHEHMs DJJICKTPOCTATHKH INPU HATUYHU
IIPOBOJAHMKOB, TPAaHUYHBIE YCJIOBHA. OHEPrHsl DIIEKTPOCTaTUYECKOrO TOJS IPOBOAHHUKOB,
€MKOCTHBIE KO3()(PULIUEHTBI.

VYpaBHEHMs] 3JEKTPOCTATUKM TMPU HAJIUYWU JAUAJIEKTPUKOB, TPAHUYHbBIE YCIOBUSA. OHEpPrus
AIIEKTPOCTATUYECKOTO OIS B TUIEKTPUKAX.

[TocTrosiHHBI TOK B MerTamnax. 3akoHel Oma u Jxoyns-Jlenna B nuddepeHuuanbHOR U
UHTErpaNbHOMN popmax.

VYpaBHEHMs] MArHUTOCTaTUKU B BEILIECTBE, TPAHUYHBIE YCIOBUSA. DHEPIUs MOCTOSHHOTO MAarHUTHOTO
HOJIsl B MarHeTUKax. DHEpPrusi CUCTEMbl TOKOB, HHAYKTHBHbIE KOd(puuueHTsl. [loTok 3Hepruu B
LIENH IOCTOSTHHOTO TOKA.

ITepemMeHHbIE 27E€KTpOMarHuTHbIE 1osis B BemecTse. DJ{C MHIyKIUU B IPOBOIHUKE, ABMXKYIIEMCS B
MarHuTHOM IIOJIE.

BonHoBOEe ypaBHEHHME ISl DJIEKTPOMAarHUTHOIO MOJIA B HMJCAIBHOM OJHOPOJHOM JMIJIEKTPHKE,

IJIOCKHUE MOHOXPOMATUYCCKHUE BOJIHBI OTpa)KCHI/Ie U MPEJIIOMJICHUC BOJIH.



