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1. Hesn, 3a1a4u ¥ NJIAHKMPYeMble Pe3yJIbTaThl 00y4eHHs 110
AUCUMIJIMHE

K 0CHOBHBIM 1eJISIM OCBOEHUS JUCHUIUIMHBI «DHU3uKa» clleyeT OTHECTH:
- CO3JJaHUE Y CTYACHTOB CUCTEMAaTU3UPOBAHHBIX 3HAHUM U YMEHUH MO (pU3UKE,
NO3BOJISAIOIIMX OPUEHTUPOBATHCS B IIOTOKE HAYYHOM M TEXHUYECKOU
nH(pOpMaIHH;
- (opmHpoBaHME  HAy4YHOTO  MBIIUIEHUS U  €CTECTBEHHOHAYYHOIO
MHUPOBO33pDEHHUS, O3HAKOMJICHHE CTYACHTOB C OCHOBHBIMU JIOCTHKCHUSAMU
COBPEMEHHOMU (DU3UKU;

- MpUOOpETEeHNE MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl U3yUYECHHUS

€CTeCTBEHHOHAYYHBIX, 001IeNpodheCCHOHATBHBIX M CTIEHUATbHBIX TUCIUILIMH.

Koa 1 HauMeHoOBaHHe KOMIIETEHIIH I HNHaukaTopbl 10CTHKEHUSA
KOMIIETEHIIUH
OIIK-1 CniocobeH MpUMEeHSITh OIIK-1.2 - ymeer uCHOmb30BaTh OCHOBHBIC
€CTECTBEHHOHAYYHBIC U OOIICMHKEHEPHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX HIUCLMIUIMH B
3HaHUA, METOABI MATEMAaTUUYCCKOIO aHaJIn3a npodeccruoHaIbHOM ACATCIIbHOCTH,
A MOJEIUPOBAHUSA B HpO(i)GCCPIOHaHBHOfI IIPUMCHSATDH MCTOJbI MaTeMaTu4CCKOro
TIESITEIIBHOCTH aHaaW3a U MOJACIUPOBAHUA TEOPETUYECKUX U
JKCIIEPUMEHTAJIbHBIX UCCIIENOBAHUN

2. MecTo AMCHUMIJIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI POrpaMMbl

Hucrumumaa «@usnka» oTHOcUTCs K 6a3oBoif yactu (b1.1.) 6a3oBoro mukia
(b1) ocHoBHOI1 0Opa3oBarenbHOM MTporpaMmbl Oakanaspuara (OIl). «Duszuka»
B3aMMOCBSA3aHa JJOTHYECKHU U COAEPKATEINBbHO-METOAUYECKU CO CIECAYIOLIUMU
mucrmiuinaamMu OI1
B obszamenvrotl yvacmu onoxa (b1):
— MareMaTH4eCcK1i aHaIu3;
— TeopeTnyeckass MEXaHHKA;
— ConpoTHBIIEHNE MaTepUAJIOB;
— DJEKTPOTEXHUKA U JIEKTPOHHKA.
— Marepuaniosenenue;



- CTaHz[ameaumI " MCTPOJIOTUA

3. CTpyKTypa u cojep:KaHue IMCUUIINHBI.

Ounas popma

OO61mast TpyI0€MKOCTh JAUCIMIUIUHBI COCTABIISAECT 6 3a4€THBIX €IUHMUIIBI, T.€.
216 akamemuyecknx uacoB (M3 Hux 108 wacoB — camocTosTenbHas padoTa
CTYJICHTOB).
Ha nepBoMm Kypce BO BTOpOM cemecTpe BbLAENsAeTCS 3 3a4eTHbIC eAUHULBL, T.€. 108

aKaJIeMHUYeCKHUX 4acoB (M3 HUX 54 yaca — camocTosATeNIbHast paboTa CTyJICHTOB).
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Ha nepBoM Kypce B TpeTbeM ceMecTpe BblaenseTca 3 3a4eTHbIe eANHUIbI, T.c. 108
aKaJIeMHU4eCKUX 4acoB (M3 HUX 54 dyaca — camocTodATelIbHasi paboTa CTyJIEHTOB).
Pacnpenenenue aymuTOPHBIX YacoOB MO BUAAM 3aHSITUI TPOU3BOAUTCS CIEAYIOIINM
o0Opazom.

Bropoii cemecTp: nekuuu — 2 yac B Hezeno (18 yacos), 1aboparopHbie pabOTHI —
2 yac B Heneno (18 yacoB), ceMrHapbl U MPAKTUUECKUE 3aHATHS — 2 Yyaca B HEACIIO
(18 gacoB), popma KOHTPOJIS — 3aUET.

Tperuii cemecTp: Jekiuu — 2 yaca B Hezelnto (18 yacoB), maboparopHbie pabOTHI —
2 yac B Hegento (18 yacoB), ceMUHAPHI U TPAKTUUYECKUE 3aHATUS — 2 Yaca B HECIIO
(18 gacoB), popMa KOHTPOJIS — IK3aAMEH.

Crpykrypa u cogep:kaHue AUCUUIIMHbl «Du3nkay 1Mo cpokaM U BUAaM
paboTHI OTPAKEHBI B MPUIIOKEHUH A.

Cozlepmamle pa3ae/Ja0B TUHCIHHUILJINHBI

Bropoii cemecTp

Mexanuka

IIpenmer Mexanuku, €€ paznenbl. Cucrema orcuéra. MarepuanbHas TOYKa.
Tpaekropusi, nyTh, MNOEpPEMEIICHUE. BeEKTOpbl CKOPOCTH U YCKOPEHUS.
TaHreHimanbHass U HOpPMaJIbHAasi COCTAaBIIAIONIAsl YCKOPEHHUs. AOCOIIOTHO TBEPIOE
TEJI0. YIIIOBasi CKOPOCTh M YINIOBOE YCKOPEHHE, UX CBSI3b C JIMHEWHOU CKOPOCTBIO U
YCKOpPEHUEM. 3aKOH MHepIuu. MIHepuaibHble CUCTEMBI oTcuéra. Macca, UMIyJibC,
cuna. Bropoin 3akoH HprooToHa. YpaBHEHME IBHKEHUS MaTEPUAIbHOM TOYKH.
Tpetuii 3akoH HproToHa. 3aKOH BCEMHPHOTO TATOTEHUS. ['paHUIBI TPUMEHUMOCTH
3ak0oHOB HproToHa. L[eHTp Macc MEXaHWYECKOW CHCTEMBI, 3aKOH JIBUKCHUS LICHTPA



Macc. 3aKOH COXPaHEHHMsI UMITYJIbCa U €r0 CBSI3b C OJHOPOJHOCTBIO MIPOCTPAHCTBA.
JIBmxeHue Ten ¢ mepeMeHHoi maccoi. Pabora nmepemennoi cunbl. Kunetnueckas
sHeprus. [lorenmanbHas sHeprusi. KoncepBaruBubie cuiibl. [loTeHIIMAIBHBIE TTOJISL.
3aKOH COXPAHEHHUS MEXAHUYECKOM SHEPrUM MU €ro CBiI3b C OJHOPOAHOCTHIO
BpeMmeHu. Jluccunanus sHepruu. [IprMeHeHHe 3aKOHOB COXPAHEHHUSI DHEPIUU U
VUMITYJIbCA JUIS ONMCAHUS CTOJIKHOBEHMS 4YacTUIl M TBEPABIX Tel. YIPYTUU H
Heynpyruil ynap. MoMeHT uHepuuu Tteina. MOMEHT cuiibl. MOMEHT HMMITYJbCca
MaTepUaIbHON TOYKH, MOMEHT HMITYJIbCA TEJIa OTHOCUTEIIBHO HEMOJABHKHOM OCH.
VYpaBHeHue MoOMeHTOB. (OCHOBHO€ ypaBHEHHE JUHAMHUKHA BpaIlaTEIbHOTO
nerxkenus. Teopema lltertHepa. KuneTnueckast 3HEprys BpalaroIerocs: TBEPIOro
TeNla. 3aKOH COXpaHEHHUs] MOMEHTa uMmmyibca. Cwibl mHepuuu. [IposBieHue cui
VWHEPILINU B PUPOAE. DKBUBAIICHTHOCTh CUJI MHEPLIMU U CUJT TATOTCHUA.

['apmonnueckue konebaHus M UX XapakTepucTHUKU. CBOOOAHBIE 3aTyXarolue
KojebaHuss ocuwuisiTopa. BeiHyxkaeHHble koneOanusa. Pesonanc. Crnoxenue
koneOanuil. BektopHele nuarpamMMbl. BonHbl. YpaBHEHUE BOJIHBI. YIPYIHe BOJHBI
B ra3ax, ®KHUJKOCTSIX U TBEPAbIX Teax.

MouiekyasipHast GU3HKa U TEPMOIUHAMHUKA.

IloHATHE O CTATUCTHYECKOM M TEPMOAMHAMHYECKOM METOJAX MCCIEHOBAHUM.

Makpockonueckre mnapameTpbl Kak CpeJHHE 3HAauCHMs. TeruioBoe paBHOBECHE.
Mopens uzaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHYECKON
TEOPUU MICAIBHOIO ra3a. YpaBHEHUE COCTOSHUA HAeaIbHOro rasa. llonstue o
Temreparype. Yucio crenereit cBo00/1bl MOJIEKYJl. 3aKOH pAaBHOMEPHOTO
pacmpenieseHusl SHEepPruM Mo CTeneHsM cBoOoabl. Pacmpenenenne Makcpena.
Pacnpenenenne bonpnmana. CpenHee YMCIO CTOJKHOBEHHMA MOJeKynl. CpenHss
JUTMHA CBOOOIHOTO TIpodera.
[leppoe Hawamo TepMOAMHAMUKH. BHyTpeHHsE JHeprus. TemnoeMKOCTb.
OrpaHM4eHHOCTh  KJIACCMYECKOM TEOpUM TEIUIOEMKOCTH. Bropoe Hauano
TepmoarHamMukud. Kpyrosele mpouecchl (UMKIbI). TemyioBble ABUTAaTend U
xonomuiabHble MamuHbl. [{ukn Kapao m ero KIIJ[. O6patumbie m HeoOpaTuMbIe
npouecchl. [IpuBeaeHHOE KOIMYECTBO Tera. JHTponus. CTaTUCTUYECKUN CMBICT
SHTPONUMU.

Tpernii cemecTp

JIEKTPOCTATHKA

DNEKTPUUECKUM 3apsi]] KaK HUCTOYHUK 3IIEKTPOCTATUYECKOTO TMOJIA. 3aKOH
Kynona. [Ipuninunel O6nuskomeicTBus U nanbHomencTBus. [lonstre dusudeckoro
nonst. Hanpsx€HHOCTP Kak CHJIOBAasl XapaKTEPHUCTUKA DIIEKTPUYECKOTO IOJIS.
[TpuHIUMI Cyneprno3uuy 3MEKTPUUYECKUX MOJEH B MPUMEHECHUU K HANPSKEHHOCTH.
[Tone punons. CunoBble JUHAM HANPSHKEHHOCTH SJIEKTPOCTATUYECKOTO TTOJIS.
[Totox Bektopa HanpsikéHHocTu. Teopema Octporpaackoro-l'aycca (OI) B
Bakyyme. IIpumenenue Teopembl OI' jgns pacu€ra  HanpsHKEHHOCTH
pacnpenes€HHbIX UCTOYHUKOB.

[ToreHManbHOCTh  3JEKTpocTaThyeckoro  moss.  IloreHnman — Kak



SHEpreTUdecKas XapakTEepHCTHKAa JJIeKTpocTaTudyeckoro mnosst. CBs3p Mexay
HAIPSHKEHHOCTBIO U MOTEHIHANIOM. [IprHIMI Cynepno3unum 3MEKTPOCTaTUYECKUX
nojied B MpUMEHEHUM K mnoteHuuany. Hanpsbkenue. Pabora 3neKTpocTaTHUeCKUX
CHWJI Ha MepeMENIeHUH MPOOHOT0 3apsia. DHEPIHsl CUCTEMbI 3apsI0B.

Juanexkrpuyeckas cpena. [Tonspusanus. Janexkrpuyeckas
BOCIIpUUMYMBOCTh.  Teopema  OI' B nudnekrpuke.  [{usnexrpuyeckas
NPOHUIIAEMOCTh.  JJEKTpUUECKoe cMmelneHue (uHaykuus). IIpoBogHuku B
AJIEKTPOCTATUYECKOM TOJIE. DJEKTPUUYECKass EMKOCTh YEIUHEHHOIO IMPOBOJHUKA.
B3aumMHas €MKOCTH IBYX MPOBOJHUKOB. KOHIEHCATOpBI. DHEPrusl 3J€KTPUUYECKOTO
OJIAL.

3aK0OHBI NOCTOAHHOIO TOKA
Bektop miotHocTH Toka. Cuna Toka. 3akoH Oma B auddepeHnuanbHon
dbopme. VYienbHOE COMpPOTUBICHHE cpenbl. 3akoH Oma B UHTErpajibHON ¢opme.
ComnpoTtuBieHue ydacTtka menu. Dnekrpoasmwkymas cwia (3C) ydactka. 3akoH
Jlxoynsa-Jlenna B unTerpanbHoil U B nuddepennnansuoit popmax. PazpeTBinéHHbIe
nenu. [Ipasuna Kupxroda.

Maruerusm

MaruuTHoe IOJIe W €ro BO3JEHCTBHE Ha JBIMXKyluecs 3apsabl. Cuia
Jlopenna. MarnntHas wunAykuud. Cuna  Awmnepa. MarHWTHBIE MOMEHT U
BO3JICMICTBUE HA HETO MAarHUTHOTO MoJsA. CTOYHMKM MarHUTHOTO MmoJjisA. 3akoH buo
CaBapa-Jlannaca. MarauthHsiii notok. Teopema OI' s marautHoro noisi. Pabora
cuwibl Amnepa. 3akoH MOJHOTO ToKa U (pusmdeckas TeopeMa CTokca B BaKyyMe U B
MarHetuke. Hanpssk€HHOCT MAarHUTHOrO mojis. MarHuTHasi BOCIIPUMMYUBOCTD U
MarHuTHasl MPOHHUIIAEMOCTh. JIMHEIHbIe MarHeTHUKU (Aua- U TapaMarHeTHKH) |
HETMHEWHBIA MarHeTuku (dpeppomaraeTrku). HamaranunBanue geppoMarHeTUKOB:
KpHBas HAYaJlbHOM HAMarHM4Y€HHOCTH, TMPEAEIIbHAS W HENPEAENIbHbIE METIN
TUCTEPE3HCA.

3akon ®apanes u mnpaBuno Jlenna. CamouHnykuusi. WHIYKTUBHOCTH
npoBoJHMKA. BuxpeBoe osnekrtpuueckoe mone. IlepexonHele mpoueccsl B
ANEKTPUYECKON LIeNu. DHEPrus MarHuTHOro nojs. IloTeHnuanbHble U BUXPEBBIE
BEKTOPHBIE T10JIA.

["apmoHMUY€ecKue EeKTpOMarHuTHele kKoneOanus. KonebarenbHbIi KOHTYP.
®opmyna ToMmcoHa. BeiHykA€HHBIE 3JIEKTpOMarHuTHbIE KosieOanus. [lepemeHHbIi
MEKTPUUYECKUIN TOK. AKTUBHOE CONPOTUBIICHUE, HHAYKTUBHOCTD, EMKOCTh B LIETIH
IIEpEMEHHOI0 ToKa. MiMnenanc. JlelcTByolye 3Ha4YE€HNs CUIIbI TOKA U
HanpsKeHUss. MOIHOCTh B L€ IEPEMEHHOTO TOKA.



5. O0pa3oBaresibHbIE TEXHOJOTHH.

Metoauka mnpenojaBaHus AMCHMIUIMHBL «DU3MKa» TMpeaycMaTpuBaeT
UCIIOJIb30BAaHUE Pa3IMYHBIX (OPM MPOBENECHMS TPYNIOBBIX W WHIUBUAYAJTbHBIX
aAyIUTOPHBIX 3aHSATHH B COYETAaHUUM C BHEAYAUTOPHOW paboTOMl C IENbio
dbopMupoBaHUS U pa3BUTHUS TPO(DECCHOHATBHBIX HABBIKOB CTY/ICHTOB.

1) MW3noxeHue  JEKIMOHHOIO  MaTepualia IO  psAay  paszeiioB
conpoBoxaaeTca npeszeHranusiMu Microsoft Office Power Point, Bkitouarommmu
UCIIOJIb30BaHUE TEKCTOB, (POTOCHUMKOB, PUCYHKOB, CXEM, MOJEJICH, BUPTyaIbHBIX
AKCIIEPUMEHTOB.

2) B xone nekiuii mpoBOJSATCS IEMOHCTPAIMOHHBIE SKCIIEPUMEHTHI C
UCIIOJIb30BAHUEM SKCIIEPUMEHTAIIbHOM 0a3bl Kaeaphl.

3) CryneHThl  BBINOJHAIOT  JIaDOpaTOpHble  pabOThl  (PU3UYECKOTO
npakTUKymMa B Jaboparopusix kadenpsl «Dusvka». YdeOHble MaTepuanbl s
CaMOCTOSITENIbHOM pabOThl MO MOJATOTOBKE K JIOMYCKY M K 3allUTe J1a0OpaTOPHBIX
paboT CTYAEHTHI MOTYT MOJIYy4aTh AUCTAHLMOHHO C caiiTa Kadeapsl.

4) IlpoBepka  pe3yJbTaTOB  BHEAyJUTOPHOW  pabOThl  CTYIEHTOB
OCYIIECTBISIETCA C MOMOIIbIO MPOBEAEHUSI KOHTPOJBHBIX padoT, Orpoca, 3alluThl
1abopaTopHBIX paboT, a TakXKe MpUEMa SK3aMEHOB.

[Ipu npoBeaeHNY 3aHATUN 110 AUCUUILTIMHE puMeHsieTcs cuctema CIO -
Ims.mospolytech.ru. Ha mnardopme CI1O no quciuruinie MOryT ObITh
pa3MelleHbl yueOHble, METOAMYECKHUE U MHbIE MaTepHalibl, CIOCOOCTBYIOLINE
OCBOEHUIO JUCLUIUIMHBI CTYI€HTAMH.

[Ipu npoBeneHNN 3aHATUIA TaK)KE€ MOTYT OBITh PEATM30BaHbl TAKME (POPMBI
kak BeOnHapsl (Ha miargopme ZOOM, Webinar, Webex), oHaiiH TecTupoBaHme,
IIPOMEKYTOUHASI aTTECTALUS C IPUMEHEHNUEM DJIEKTPOHHBIX CPEJCTB.

[IpoBepka pe3yJIbTaToB BHEAYIUTOPHOU paboTHhI CTYJIEHTOB
OCYILIECTBISAETCA C MOMOUIBIO MPOBEACHUS TECTOB, KOHTPOJBHBIX PA0OT, 3aIlUThI
1a00paTOpHBIX PpabOT MyTeM NPUMEHEHHs, B TOM YHUCIIE SJIEKTPOHHONW CHUCTEMBI
LMS.

JUis  Bcex BHUIOB 3aHATUH  NPUMEHSIIOTCA  CIEAyHUMe  LU(PPOBbIE
uHcTpyMeHThl: Webinar, LMS; mudpossie Texnonoruu IOT (31eKTpoHHBIE JOCKU U
WHTEPAKTUBHBIE IPOEKTOPHI).

6. OnleHOYHbIE CPeACTBA IJIsl TEKYIIEro KOHTPOJIsSI yCIeBaeMOCTH,
MPOMEKYTOYHOI aTTEeCTAMYU M0 UTOTaM OCBOEHUsI JUCHHUIIMHBI M y4e0HO
MeToaHYecKoe odecrnevyeHrne CAaMOCTOSITeJIbHOI PadoThI CTYIEHTOB.



B mnpouecce oO0ydeHMsI HCHONB3YIOTCA CIEAYIOLIME OLEHOYHBIE (OPMBI
CaMOCTOATENbHON pabOThl CTYAEHTOB, OLIEHOYHBIE CPEICTBA TEKYIIErOo KOHTPOJISA
YCIEBAEMOCTH U MPOMEXKYTOUHBIX aTTeCTal[UH:

Bo BTOpOM cemecTpe

— BBIIIOJIHEHHE U 3aIMTA YETHIPEX JAOOPATOPHBIX padOT 110 MEXAHHUKE;
— OJIAaHKOBOE ¥ /WJIM KOMIIBIOTEPHOE TECTUPOBAHUE;

—3K3aMeH 1o pasnenam «Mexanukay u «MonekyssipHas pu3nka u
TEPMOJNHAMHUKAY.

B TperbeM cemecTpe

— BBITIOJTHEHHE U 3alUTa Jab0paTopHOU pabOTHI MO IEKTPOMArHeTU3MY;
— OJIaHKOBOE M /MJIM KOMIIBIOTEPHOE TECTUPOBAHUE;

— 9K3aMCH I10 pa3aciiaM ((9J'ICKTpOM3FH€TH3M».

O6p33HI>I Ba,Z[aHI/Iﬁ L IPOBCACHUA TCKYIICIO KOHTPOJIA: KOHTPOJIbHBIX
pa60T, BOIIPOCOB AJIA YCTHOI'O OIIpOCa, BOIIPOCOB AJIA 3K3aMCHOB, 4 TAKXKC OuIeTOB
AJIA OK3aMCHOB IIPHUBCACHBI B ITPHUJIIOKCHHUHA 2.

6.1. ®oH/1 OLIEHOYHBIX CPEACTB JIsl POBECHUS MIPOMEKYTOUHOM aTTeCTAMU
00yvyaromuxcs Mo JUCUMUILIMHE (MOIYJIIO0).

6.1.1. IlepeyeHb KOMIETEHIMH ¢ yKa3aHUEM ITANOB UX (OPMHUPOBAHUSA B
npoiecce 0CBOCHUA 00pa30BaTeJIbHOM MPOrPAMMBI.

B pe3ynbrare ocBoeHUs TUCHUIUIMHBI (MOAYIISI) POPMUPYIOTCS CIICTYIONINE
KOMIETEHIIUU:

Kon B pesyabrare ocBoeHusi 00pa3oBaTe/ibHOM POrPaMMBbI
KOMIIETeH odyvyaromuiicsi J0J5KeH 00J1a1aTh
M U
OIIK-1 CHOCOOHOCTBIO TPUMEHSTH €CTECTBEHHOHAyYHBbIE W OOIIEHHKXECHEPHbIC

3HaHHS, METOJIbl MaTeMaTHYecKOro aHaiu3a M MOJCIMPOBAHMS B
npoheccuoOHANBHON 1eATeThbHOCTH.

B npouecce ocBoenus o0pa3zoBaTesibHOM MPOTPaMMBbI JaHHbIE KOMIIETEHIIMH, B TOM
YHUCJIe€ UX OTHENbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOSTAITHO B XOJ€ OCBOECHUS
oOyvaromuMucs AUCHUIUIMH (MOJIyJiel), MPaKTUK B COOTBETCTBUU C Y4E€OHBIM
IUTAHOM U KaJIeH/IapHbIM I'pauKkoM yueOHOro mpoiiecca.

6.1.2. Onucanue noka3areseil 1 KpuTepueB OLCHNBAHUS KOMIIETeHLNI,



(opMupyeMBbIX 110 UTOTaM OCBOCHUSA TMCIHUNIMHBI (MOLYJIs1), ONUCAHHE IIKAJ

OLlCHUBAaHUA

ITokazarenem OLICHUBaHU KOMHGTGHHI/Iﬁ Ha pPa3IMYHBIX OJTallaX HX

q)OpMI/IPOBaHI/ISI ABIIACTCA JOCTHXKCHUC O6yanOIIII/IMI/IC$I IIAHUPYCMBIX PE3YJIbTATOB

00y4eHUS 110 JUCITUTIINHE (MOIYIIIO).

IHoka3arennb Kpurtepuu ouenuBanus
2 3 4 5
9
OIIK-1 criocOOHOCTHh NPUMEHATH €CTeCTBEHHOHAYYHbIE H 00LleMHKeHEePHbIe
3HAHMS, METOAbI MATEMATUYECKOI0 AaHAJIM3a U MOJECJTMPOBAHMSA B
npodeccuoHAIbHON 1eATeJILHOCTH.
3HATD: OO6yuarommiics OO6yuarommiics OO6yuarommiics OO6yuarommiics
OCHOBHBIE JEMOHCTPUPY JIEMOHCTPHPYET JIEMOHCTPUPY JIEeMOHCTPUPY
3aKOHBI H eT TIOJIHOE HETIOJIHOE €T YaCTHYHOE eT TIOJIHOE
MOHSITHS OTCYTCTBHE COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHUE
bu3uKH i CJIEITYIOIINX CIIeTYIOIINX CIIeTYOIINX
OCHOBHBIC HEIOCTaTOYHO 3HAHMM: 3HAHMM: 3HAHHM:
(1)1/13I/I‘ICCKI/IC (§] OCHOBHBIX OCHOBHBIX OCHOBHBIX
METO/bI COOTBETCTBHUE 3aKOHOB U 3aKOHOB U 3aKOHOB U
MCCIIEIOBAHUS CIIeTYIOIINX HOHSTHI TOHSTHH TOHSTHH
3HaHUM: ¢bu3uKy, bu3NKH bU3NKH
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
3aKOHOB U (br3IIecKux (hm3ugecKux (uzngeckux
HOHSTHH METOJIOB METOIOB METOJIOB
bu3NKH WCCIIeIOBaHUS. UCCIIeIOBAHMUS, WCCIIeIOBAHMS,
OCHOBHBIX Jonyckatores HO CBOOOZIHO
(uzngecKkux 3HAYUTEIIBHBIC JIOITy CKarOTCsl OnIEpUpPyeT
METOJIOB OLINOKH, HE3HAYUTEIbH PUOOPETEHHBI
HCCIIeIOBAHUS MPOSIBIISIETCS ble OHINOKH, MH 3HAHHUAMHU.
HEJI0CTaTOYHOC HETOYHOCTH,
Th 3HAHWM, 11O 3aTPyJHCHHUS
psiy npu
MoKazaTeJeH, aQHAJMTUYECKU
oOyJaromuiics X OIeparusx.
HUCIIBITHIBACT
3HAYHUTEIIbHBIC
3aTpyIHEHUS
TIpH
OIIEPUPOBAHUU

3HAHUSMU U
npu Ux
HepeHoce Ha
HOBBIE CUTYalIH.




yMeTb: OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics
MPUMEHSATH HE yMeEeT WIU B JNEMOHCTPHpPYET JEMOHCTPHUPY JIEMOHCTPUPY
3HAHUS 110 HEIOCTAaTOuH HETIOJTHOE €T YacTHYHOE eT TIOJIHOE
¢usnke K Oif cTeneHn COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
PELICHHIO yMeeT CIIEAYIOIINX CJICYIOIIIUX CIICTYFOIIINX
MPAKTAYECKUX TIPUMEHSITh YMEHHUII: YMEHHUM: YMEHMUI:
3aj1a4, 3HAHUS 10 MPUMEHSATh MPUMEHSATH MPUMEHSATH
HCTIOJIb30BATh ¢busnke K 3HAHUS 110 3HAHUS 110 3HaHUSA IO
MaTeMaTHYeCK pELICHUIO ¢dusnke K ¢usuke K ¢usnke K
Wi anmapar MPaKTHYECKUX PELIEHHIO pelIeHuIo PpELICHHIO
npu 3aj1a4, MPaKTHYECKUX MPAKTHYECKUX MPaKTHYECKUX
BBIBOJIE HCIIOJIb30BATh 3aad, 3ajad, 3ajad,
¢duznueckux MaTeMaTHYeCK UCIIOJIb30BATh HCTIOJIb30BATh HCIIOJIb30BATh
3aKOHOB, Wi amnmapar MareMaTH4eCcK MareMaTHYeCcK MareMaTH4eCcK
IJIAHUPOBATh U npu Wi arnmapar Wi arnmapar Wil arnmapar
BBITOJTHSTH BBEIBOJIE npu npu npu
yuebHoe ¢duznueckux BBIBOJIE BBIBOJZIE BBIBOJZIE
3KCIIEPUMEHTAII 3aKOHOB, ¢pu3ngecKux (uznyeckux ¢puzngeckux
BH O€ U IUIAHUPOBATh U 3aKOHOB, 3aKOHOB, 3aKOHOB,
TEOPETUIECKOE BBITIOJTHSTh IUTAHUPOBATh U IUIaHUPOBATh U TUTAHUPOBATh U
HCCIeI0OBaHUEe yuebHoe BBITIOJTHSTH BBITIONTHSTH BBITIOJTHSTH
¢dusngecknx IKCIIEPUMEHTAI yaebHoe y4eOHoe y4eOHoe
SIBTICHUI BH O U 9KCIIEPUMEHTA JKCIIEPUMEHTAI IKCIIEPUMEHTAI
TEOpETHYECKOE JIbH 0€ U bH O€ H bH O€ U
HcCcleIoOBaHuE TEOPETUIECKOe TEOPETUIECKOe TEOPETUIECKOE
¢buznueckux ucclel0BaHue Hcciel0BaHue HCclel0OBaHue
SIBIICHU ¢dusnueckux ¢duznueckux ¢duznueckux
SIBJICHUH. SIBJICHUH. SIBJICHUH.
HomyckaroTcst YMmenus CBobonHo
3HAYUTEIbHBIC OCBOCHBI, HO onepupyer
OINOKH, JIOITYCKAIOTCSI MPHOOPETCHHBI
MIPOSIBIISIETCS HE3HAYHUTEIILH MH yMEHHSIMH,
HEJIOCTaTOYHOC ble ONINOKH, MIPUMEHSIET UX
Th YMEHHUH, IO HETOYHOCTH, B CHUTyalHUsIX
pany 3aTpyIHEHUS MOBBIILIEHHON
noKasaTeJet, npu CIIOKHOCTH.
oOyJaromuiics AHATTUTHICCKHI
UCTIBITHIBAET X OIlepanusx,
3HAYUTEJbHBIC nepeHoce
3aTpyAHEHUS YMEHUHI Ha
npu HOBEIE,
ONEepUPOBAHNHU HECTaHAAPTH
YMEHUSIMH TIPU ble
UX TIepeHoce CUTYaIUH.

Ha
HOBBIC CUTYyallUU.




BJIAJIETH:
CUCTEMOM
TEOPETUIECKUX
3HaHUH Mo
¢dusuxe,
METOJ0JIOTUEH
U METOJaMH
(huznyeckoro
IKCIIEPUMECHTA,
HaBBIKAMU
peeHus
KOHKPETHBIX
3aj1a4 u3
pasHbIX
oOmacreit
¢buznkn Ha
YPOBHE,
COOTBETCTBYIO
e M
TpeOOBaHUSAM
obmenpodeccu
OH AJILHOM
MOJrOTOBKU
OaxanaBpa 1o
HaNpaBJICHUIO

OO0yuaronmiics
HE BIAJICCT WU
B
HE0CTaTOYHO
W CTENEHH
BIIajiceT
CHUCTEMOM
TEOPETHIECKUX
3HaHUU 0
¢dusuke,
METO/10JI0THEN
U METOJaMHU
(u3nIecKoro
IKCIICPUMEHTA,
HaBbIKAMH
pernreHus
KOHKPETHBIX
3a7a4 u3
PasHbIX
obnacrei
¢u3uKN Ha
YpPOBHE,
COOTBETCTBYIO
me M
TpeOOBaHHUIM
obrrenpodeccu
OH aJIbHOU
MOJITOTOBKH
OakanaBpa 1o
HaIPaBJICHUIO

OO0yuaronmiics
BJIAJICET
CHUCTEMOM
TEOPETHUECKUX
3HaHUU 0
¢dusmke,
METO/I0JIOTHEN U
METOaMu
¢u3ngeckoro
IKCIICPUMECHTA,
HaBbIKAMH
pelreHus
KOHKPETHBIX
3aa4 U3
pasHbIX
obOnacTeit
¢u3MKN Ha
YpOBHE,
COOTBETCTBYOII
eM
TpeOOBaHHUIM
obmenpodeccro
Ha JIbHOM
MTOJITOTOBKHU
OakanaBpa 1o
HaIpaBJICHUIO B
HETIOJTHOM
o0beMe,
JIOITYCKAIOTCS
3HAYNTENbHbIE
OIITNOKH,
MIPOSIBIIAETCS
HEI0CTaTOYHOC
Th BJIQJICHUS
HaBBIKAMH T10
pany
MOKa3aTeeH,
OO6y4arommmiics
HCIBITHIBACT
3HAYHUTENbHEIE
3aTpyJHCHUS
npu
MIPUMEHCHHH
HAaBBIKOB B
HOBBIX
CUTYyaIHSIX.

OO0yuaronuiics
YaCTHUYHO
BIIaJIcCT
CHCTEMOH
TEOPETHUUECKUX
3HAHUH 110
¢uznke,
METOI0JIOTUEN
U METOJaMH
(uzngeckoro
IKCIEPUMEHTA,
HaBBIKAMH
peuieHus
KOHKPETHBIX
3a7a4 u3
PasHBIX
obnacreit
¢u3uKN Ha
YPOBHE,
COOTBETCTBYIO
e M
TpeOOBaHUSIM
obmenpodeccu
OH aJIbHOM
ITOATOTOBKH
OakaiaBpa 1o
HaIpPaBJICHUIO,
HaBBIKU
OCBOCHBI, HO
JIOITY CKArOTCS
HE3HAYUTEIbHBI
€ OIIMOKH,
HETOYHOCTH,
3aTPyIHCHHUS
npu
AHAIINTHYECKU
X ONeparusix,
repeHoce
YMEHUH Ha
HOBEIE,
HECTaHIapTH
bIe

CHUTYaIIHH.

OO0yuaronmiics
B IOJHOM
o0beMe BIIaJeeT
CHCTEMOM
TEOPETHUYECKUX
3HAHUM 110
¢uznke,
METO0JIOTUEN
U METOIaMH
(uzngecKoro
IKCICPUMEHTA,
HaBBIKAMH
pelieHus
KOHKPETHBIX
3a7a4 U3
pasHBIX
oOnacrei
¢u3nKN Ha
YpOBHE,
COOTBETCTBYIO
e M
TpeOOBAHUSIM
obmenpodeccu
OH aJIbHOM
MTOATOTOBKHU
OakanaBpa 1o
HaIpaBJICHUIO,
CcBOOOIHO
MIPUMEHSIET
MOJTyYEHHbIE
HaBBLIKA B
CUTYaIHSIX
MOBBIIICHHOM
CJIO’)KHOCTH.
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HIxkanbl OLICHUBAHHUA PE3YyJIbTATOB HpOMe)I(yTO‘lHOﬁ arTeCTallii 1 uX

OoIuCaHHue:.




Dopma npomercymouHol ammecmayuu: 3auem.

[TpoMexxyTouHas arTecTarus ooyJaronuxcs B popme 3au€ta mpoBOIUTCS 110
pe3yabTaraM BBIMTOJTHEHUS BCEX BHAOB YYeOHOW pPabOTBI, MPEayCMOTPEHHBIX
y4eOHBIM IIJITAHOM TI0 JIAaHHOW JHCHMIUIMHE (MOIYJII0), MPU 3TOM YYHTHIBAIOTCS
pe3yabTaThl TEKYIIEro KOHTPOJS YCIEBAEMOCTH B TedeHHe cemectpa. OreHka
CTENIEHU JOCTIKEHUSI OOydYalOIMUMHUCS TUIAHUPYEMBIX PE3yJAbTaToB OOydeHHUS IO
TUCIUIUTHHE (MOMYJI0) TPOBOAUTCS TIPEmojaBaresieM, BEAYIIUM 3aHSTHS TI0
JTUCUUIUIMHE (MOIYJII0) METOIOM 3KCIEpTHOM oneHKku. [1o uToram nmpomexyToqHOM
aTTeCTaIluy 10 JUCIHIUINHE (MOIYITIO) BBICTABIISCTCS OIEHKA «3a4TCHO» WM «HE
3a4TCHOY.

K npomesicymounoii ammecmayuu 0onyckaromces moibKo CyoeHmbl,
BbINOIHUBUAUE 8CE BUOBL YUEOHOU pabombl, npedycMomperHvle padoyeli
npozpammot no oucyuniure « Pusuxay (ycnewHo blnoIHUSUIUE U 3AUWUMUBUILE
6ce 1abopamophvie pabomuwl)

IIxana Onucanne
OlLIeHUBAHMS
3a4yTeHo BoinonHens! Bce BuAbl y4eOHOH pabOThl, MPEeAyCMOTpPEHHBIE Y4E€OHBIM

mw1aHoM. CTyZeHT 1EMOHCTPUPYET COOTBETCTBUE 3HAHMM, YMEHUI, HABBIKOB
MpUBEICHHBIM B TaOIWIaxX MoKa3aTenel, OomepupyeTr MPHOOPETEHHBIMU
3HAHUSIMU, YMEHUSIMU, HAaBBIKAMHU, TIPUMEHSET UX B CUTYalIUSIX MOBBIIICHHON
cinoxkHoctu. [Ipu 3TOM MOryT OBITH JOMYIIEHbI HE3HAYMTEIbHbIE OIIMOKH,
HETOYHOCTH, 3aTpyAHEHUS IpU AaHAIUTUYECKUX OIlepalusax, IepeHoce
3HaHUW M YMEHUI Ha HOBBIE, HECTAHAAPTHBIC CUTYALUH.

He 3aureno He BoinonHeH oguH wim 6oee BUIOB y4eOHOM paboThI, MPeyCMOTPEHHBIX
yueOHbIM 11aHoM. CTyIeHT JEMOHCTPUPYET HETIOJIIHOE COOTBETCTBHE
3HaHWI, YMEHHIA, HABHIKOB PUBEJACHHBIM B TaOIHUIIaX TIOKa3aTelNeH,
JIOIYCKAaOTCS 3HAYMTEIbHbIE OIINOKH, IPOSIBIISIETCS OTCYTCTBUE 3HAHUIH,
YMEHHIA, HAaBBIKOB TIO PSi/Ty ITOKa3aTelel, CTYICHT HCIIBITHIBACT
3HAUUTENbHBIC 3aTPYIHEHHS [IPU OTIEPUPOBAHUH 3HAHUSMH U YMEHUSIMH
NPY UX MIEPEHOCE Ha HOBBIC CUTYAlIUH.

Dopma npomescymouHoln ammecmayuu: IK3aMeH.
[IpomesxyTouHas arrectanus o0ydaroumxcs B popme 3K3aMeHa MpoBOIUTCS

1O pE3yjibTaTaM BBIITIOJIHCHUA BCCX BU0B yq€6HOﬁ pa6OTBI, MpeayCMOTPCHHBIX
12

y4e€OHBIM IIJJAHOM [0 JAHHOW JUCHUIUIMHE (MOAYJI0), IPU 3TOM YUYHUTBIBAIOTCS
pe3yNIbTaThl TEKYILIEro KOHTPOJISI YCIEBAEMOCTH B TeueHHe cemecTtpa. OneHka
CTENEHU JOCTHKEHUSI OOYydYaloIUMUCS IUIAHUPYEMBIX PE3yJAbTaroB OOydeHHUs IO
JUCUMIIMHE (MOIY/I0) IPOBOAWUTCSA NPENOJaBaTesieM, BEIYIIUM 3aHATUS 10



JTUCUUIUIMHE (MOIYJII0) METOIOM 3KCIEpTHOM oneHku. [1o uToram nmpomexyTodHoM
arTecTalii MO0 AWCIUIUIMHE (MOMYJII0) BBICTABISICTCS OICHKA «OTIIHYHOM,
«XOPOIIIOY, «YTOBIECTBOPUTEIHLHO» WU «HEYIOBICTBOPUTEIEHOY.

K npomesicymounoii ammecmayuu 0onyckaromces moibKo CmyoeHmbl,
BLINOJIHUBUILUE BCE BUObI YUEOHOL pabombl, npedycmMompenHvle padbouell
npozpammou no oucyuniure « Dusuxay (ycnewHo Hanucaguiue KOHMpOibHbLE
pabomul, bINOIHUGUILE U 3aUUMUEUIUE 1AOOPAMOPHbLE pabOmbL)

HlIkana ouenueanusn Onucanue

Omauuno Buvinonnenwl 6ce 6uodvl yuebHot pabomul, npedycmompenHbie
yueduvim naarom. Cmyoenm demoHcmpupyem coomeemcmaue
SHAHUL, YMEHUl, HABbIKO8 NPUGEOEHHbIM 8 MAOIUYAX
nokazamenet, onepupyem npuoopemeHHbIMU 3HAHUAMU,
VMEHUSAMU, HABLIKAMU, NPUMEHSAEn UX 8 CUMYAYUsIX NOBbIUEHHOU
cnodcnocmu. Ipu smom mozym 6vims 0onyujeHsl
He3HauumenvHvle OWUOKY, HEMOYHOCU, 3aMPYOHEeHUs NPU
AHATUMUYECKUX ONepayusx, nepeHoce 3HAHUll U YMeHUll Ha HOGble,
HeCmaHoapmHuvle CUmyayuu.

Xopouio Buvinonnenut ece uovl yuebroti pabomol, npedycmompenHbvle
yuedbuvim naanom. CmyoeHm 0emMoHcmpupyem HenoiHoe,
NpasuibHoe COOMBENCMaUe 3HAHULL, YMEHUll, HABbIKO8
npueedeHHbiM 8 mabIuyax nokazamenet, oo eciu npu SMom
OvLIU donyuensl 2-3 Hecyujecmeennble OUUOKU.

Yooenemeopumenvro Buvinonnenv 6ce 6uodvl yuebHou pabomul, npedycmMompeHHbie
yueonuvim naanom. Cmyoenm OeMOHCmMpupyem coomeemcmaeue
3HAHUL, 6 KOMOPOM OC6EUjeHa OCHOGHAs, Haubolee BadXdCHAA
yacme mamepuand, Ho npu MOM OONYWEeHA OOHA 3HAYUMENbHAS
owubdKa unu HemoyHOCMb.

Heyoosenemeopumen He gvinonnen ooun unu bonee 8uoos yuebnot pabomol,

bH O npeoycmMompennsix yueonvim nianom. Cmyoenm oemoncmpupyem
HenonHoe coomeemcmaue 3HaHul, YMeHUll, Ha8bIK08 NPUBEOeHHbIM
6 mabauyax nokazameineil, 00NYCKAIOMCA 3HAYUMENbHbIe OUUOKU,
NPoABIAemcs OMCYMCcmaue 3HaHUul, YMeHUll, HA8bIK08 No psdy
nokasamereti, CmyOeHm UCHbIMbleaem 3HAYUmMelbHble
3ampyOHeHUss NPU ONEpUPOSAHUY SHAHUAMU U YMEHUAMU NPU UX
nepexoce Ha HOBble CUNTYAYUU.
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@OHJT OLIECHOYHBIX CPEJCTB MPEICTABIEH B MPUWIMKEHUIX 1 1 2 k paboueit



porpaMme.

7. Y4eOHO-MeTONM4YEeCKOe U MH(POPMALMOHHOE o0ecTedeHue
AUCIHUTIUHBI.

a) OCHOBHAafl JIUTepaTypa:
1. TN. Tpodpumona, «Kypc buzuku», 2012.
2. A.-I'YeptoB, A.A.BopoObeB, «3anaunuk mno ¢uszuke», 2008.

0) IOMOJIHUTEJIbHAA JIUTEpPaTypa:

1. H.IT.KanamuukoB, M.A.CmonasipeB «OcHoBbl pusuku» Tom 1, 2003, SbC
«3narenscTBO JIaHBY

2. H.K. I'acauxkos, C.B. Konbsuos, M.B. Kopsiuko, C.1. CorocroBa «MexaHnka
1. ITpaktukym» 2019, Mocnonurex

3. C.N. CoroctoBa, M.B. Kopstuko, C.B. Konsuios, H.K. I'achukoB «Mexanuka
2. ITpaktuxkym» 2019, Mocnonurex

4. B.B. Hmwxeroponos, H.M. Ky3uerona, JI.B. BoikoBa «2nekTpoMarHeTusm.
JlabGoparopubiii npaktukyMm. Yacte 1» 2019, MocnonuTex

B) Ilepeyennb pecypcoB ceTu UHTepHET, HEOOXOAMMBbIX /IJIsl OCBOEHUSI M CIUNJINHBI:

No HaumenoBanne CcbLIKa Ha pecypc JlocTynHOCTh

NHdpopMauoHHO-CIPABOYHBbIE CUCTEMbI

1 WupopmannoHHbIE pecypCcH http:// www.consultant.ru HocrymHO
Cern Koncymnprantllroc

2 | HadbopmanmoHHO-TIPABOBOM http:// www.garant.ru HocrymHo
moptann TAPAHT

3 Iopran ®enepanbHBIX http://www.fgosvo.ru. HoctymnHo
TOCYIApCTBEHHBIX 00Pa30BaTEIBHBIX
CTaHIApPTOB BBICIIEr0 0Gpa30BaHUS

DJIeKTPOHHO-0UOTHOTEYHbIE CUCTEMBI

4 | DnexrponHO-0MONMMOTEUHas cuctema Jlanp | https://e.lanbook.com/ JocrymHo

5 «OTKpBITOC 00pA30BAHKE) - https://openedu.ru/ HocrymHo
mwiarpopma, mpeiararoras
OHJIAH-KypCOB

6 | Cucrema oHyaiiH KypcoB https://lms.mospolytech.ru/ HoctynHO
Mockosckoro ITomntexa LMS

[podeccnonanbHbie Ha3bI JAHHBIX

7 | ba3a maHHBIX HaygIHOU http://www.elibrary.ru HocrymHO
AIIEKTPOHHON OMONMHOTEKN
(eLIBRARY.RU)
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JINneH31M0HHoe U CBOOOIHO pacipocTrpansieMoc nmporpammMmHoO¢C oﬁecneqeﬂne, B TOM
YUCJI€ OTECICCTBCHHOI0 MPOMU3BOACTBA:



Ne| HaummeHoBanue Pazpadorunk I[1O HJocTtynHocTs Ccblika Ha Ennnblii peectp
(mpaBoodaanaren (MULeH3HOHHOE, POCCHIICKHX NPOrPpamMM JJIs
b) ¢B000HO 9BM wu B/l (npu Haan4uum)
pacnpocTpaHsieMoe)
1 Astra Linux 000 «PYCBUTEX JInnen3nonHoe ; igi
Common Edition ACTPA» 578 3/?sphrase_id=954036
2 MoitOduc 000 «HOBBIE JInuen3uonHoe https://reestr.digital.gov.ru/reestr/30
OBJIAYHBIE 155 8/2sphrase 1d=943375
TEXHOJIOT U»

) DIEeKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI:
[Tone3npie yueOHO-MeTOANYECKHE U MH(OPMALIMOHHBIE MaT€pUaIbl IPEICTABIEHBI

Ha cairTe:
https://Ims.mospolytech.ru/local/crw/category.php?cid=49& crws

90P https://Ims.mospolytech.ru/course/index.php?categoryid=49.

8. MarepuajibHO-TeXHHYECKOE O0ecneyeHrne TUCHUIVINHbI. ©
CrnennanusupoBanHas ydaeOHas Jaboparopust kadeapbl «DU3nKa» Mo MeXaHUKE:
Ayn. IIK 332, ocHarieHHasi, B TOM YUCJIE, UCIIOJIb3yeMbIMH B JaHHON padoueit
nporpaMmme JiaboparopHbIMU ycTaHOBKaMU: «3MepeHne 6a30BbIX BEIUUUHY,
«M3yuenne 6aTMCTUYECKOTO MASITHUKAY, «/3ydeHne MaTeMaTHdecKoro
MasiTHUKa», «OrnpeaeneHie MOMeHTa HHepiun». ® Crernuann3upoBaHHas ydeOHast
naboparopus kadenpsl «duzukay nmo anekrpomaruerusmy: aya. [1K 331,
OCHaII[EHHAasl, B TOM YHUCJIE, UCIIOJIb3YeMbIMH B JTaHHOM padoueii mporpamMmme
nabopaTopHBIMU ycTaHOBKaMU: «lI3yueHre MOCTOBOM cxeMbl», «3mepenune
COCTaBJIAIOIIUX MAarHUTHOTO MOS 3€MJIM METOJIOM HaJIOKEHHSI BHEILTHETO IO,
«3mepenne cuibl, IEMCTBYIONICH HA MPOBOAHUK C TOKOM MarHUTHOM I10JIE»,
«/3yueHne noBeICHUSI PAMKH C TOKOM B MarHUTHOM T1OJIEY.

9. MeToanyecKue peKOMEeHIAMH 1JIsl CAMOCTOSITEJILHOW PadoThI
CTY/I€HTOB

CamocrosTenbHast paboTa SBISETCS OJHUM M3 BUIOB y4eOHBIX 3aHsATHH. Llenb
CaMOCTOATENbHON paldoThl — NPAKTHYECKOE YCBOEHHE CTYJEHTAaMU BOIIPOCOB
METPOJIOTUH, CTaHAAPTU3ALMH U CEepTU(UKALMK, PACCMATPUBAEMBIX B IMPOLECCE
V3Yy4YEHUS TUCLHUILIAHBI.

AynuTopHas caMocCTosATeNbHasg pabdoTa IO JUCUMIUIMHE BBINOJIHSAETCS Ha
YUEOHBIX 3aHATHUSAX 07 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IPENOAABATENS U 1O
€ro 3aJaHuIO.

BueaynuTtopHas camocTodTenbHas padoTa BBIOIHAETCA CTYACHTOM 110
3aJJaHUIO0 TPEToIaBaTes, HO 6€3 ero HeMmOoCPEACTBEHHOTO YUYaCTHSI.

3amaum caMoCTOATEeIbHON PadoThl CTYIEHTA:
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- Pa3BUTHE HABBIKOB CAMOCTOSITENIBHON y4eOHOM paboThI;
- OCBOEHHE CONIEepKaHUs AUCLUILINHBI;



- yIi1yOJIeHHEe collep KaHusl 1 OCO3HAHNE OCHOBHBIX IMOHATHNA JUCUUIUIMHBL, -
UCIOJIb30BaHNUE MaTepHalia, COOPaHHOTO U MOJIYYEHHOTO B XO/I€ CaMOCTOSITENIbHBIX
3aHATHH 17151 3P (GEKTUBHOM MOATOTOBKU K U PepeHInpOBaHHOMY 3a4€Ty U
DK3aMEHY.

Buabl BHEayTUTOPHOM CAMOCTOATEILHOM PadoOThI:

- CAMOCTOSITENIBHOE U3yYEHUE OTIAEIBHBIX TEM JUCIHUILINHBI;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHSIM;

- IOATOTOBKA K JTAOOpaTOpHBIM padboTaM;

- BBIIIOJIHEHHE JIOMAIIHUX 3aJJaHUN 110 3aKPEIJIEHUIO TEM;

-BBINOJHEHHUE IOMAIIHUX 33JJaHUi 10 PEUICHUIO TUITMYHBIX 3a]a4 U
YIIPaKHEHUU;

- Hay4HO-HUCCIIeZI0BaTeNIbCcKas paboTa CTyACHTOB;

- y4acTHe B TEMATUYECKUX JUCKYCCHUSAX, OJMMIINAAAX.

JUJ1s BBIMIOTHEHUS JTF000T0 BUAA CAaMOCTOSATENBHON pabOThl HEOOXOTUMO
IIPOUTH CJIETYIOIINE JTAIIBIL:

- OIIpeZIeTICHUE 1IEJIM CAMOCTOSITENIbHON paOOThI;

- KOHKPETHU3allMs T0O3HABATEIbHOW 3aa4u;

- CAMOOIIEHKa TOTOBHOCTH K CaMOCTOSITEIILHOM pabore;

- BBIOOp aJIEKBATHOT'O cr0co0a AEUCTBUS, BEAYIIETO K PELICHUIO 3a/1a4H; -
IUTaHUPOBaHUE PabOTHI (CAMOCTOSTENLHOM UITH C MTOMOIIBIO MpEenoaBaressi) Haj
3a/IaHUEM;

- OCYIIECTBJIEHHE B TMPOIECCE BBINOIHEHUS CAMOCTOSTENbHOU pPadOTHI
CaMOKOHTPOJIE  (MPOMEXKYTOUHOTO W  KOHEUHOTO) pe3yJabTaToB paboThl U
KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI.

10. MeToanuyeckue PEKOMEHAALINH JIS IPpemoaaBaTe/ist

Oco0oe BHUMaHWE TNpU H3yuyeHUU paznena «MexaHUKa» CleayeT YACNIiTh
U3YYEHUIO OCHOBHBIX TIOHATUM UM 3aKOHOB JUHAMHUKU TOCTYNaTelIbHOTO U
BpAIlIATEJIbHOTO  JIBMKEHHS. TE€OpeTHYEeCKOe M3YUYEHHE OCHOBHBIX Pa3JeioB
«MexaHuKn» JTOJMKHO 3aBEPIIATHCS KOHTPOJIBHOM paboToi, a TakKe BHIMOTHEHHUEM
U 3aIUTON J1a00paTOPHBIX padoT.

B paznene «9nekTpudecTBO U MarHeTu3M» 0co00e BHUMaHKE HE0OX0IUMO
YIEIUTh OCHOBHBIM MOHATHSAM U 3aKOHAM JJIEKTPOCTATUKH, IOCTOSIHHOTO
AIIEKTPUUYECKOTO TOKA U MAarHETH3Ma, KOTOPBIE JTIOJKHBI ObITh YCBOCHBI CTY/IEHTAMU
Y MCTIOJIb30BaHbI MPU BHITIOIHEHUU YETBHIPEX Ta00OPATOPHBIX padoT.

JIns mpoBeieHus 3aHATUH 10 TUCUUIUIMHE «DPU3HUKa» UCTIOIB3YIOTCS CPEICTBA
o0y4eHUSI:

- yueOHUKH, HHGOpPMAIMOHHBIE pecypchl IHTepHeTa;

- CIIPAaBOYHBIC MAaTCPHAJIbI,
16

- MCTOANYCCKUC YKAa3aHWA IJIs1 BBIIIOJITHCHHA J'Ia6ODaTODHBIX Da6OT.
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AHHOTAIMSA NMPOrPAMMBbI JUCHHUILTUHBI: «PU3NKa»
1Jis1 HanpasJjeHus moArotoBku 23.03.03 «Ixcniryaranusi TPAHCIOPTHBIX H
TEXHOJOTHYeCKUX MAIIUH U KOMILJIEKCOB)
IMpoduias noaAroToBKU
«ABTOMOOWJIH M TPAHCHOPTHO-JIOTHCTHYECKHE CUCTEMbI»

1. Ileau u 3aga4¥ AUMCHUILIMHBbI

K ocHOBHBIM 1eJISIM OCBOCHUS TUCITUTUTHHBI «DHU3UKa» ClIeIyeT OTHECTH: —
dopmMupoOBaHUE HAYYHOTO MHUPOBO33PECHHSI I COBPEMEHHOTO (PU3NUECKOTO MBITUICHHSI;
— IPUOOPETCHNE NTPAKTUIECKUX HABBIKOB, HEOOXOAMUMBIX JJIS U3YUCHUS
€CTECTBEHHOHAYYHBIX, O0IIETPO()ECCHOHAIBHBIX U CIIEIUATbHBIX JUCIUIUTHH K
OCHOBHBIM 32/1a4aM OCBOCHHMSI TUCIUILTNHBI « DU3HKa» claeayeT oTHeCTH: — M3yueHue
o6melt pusznku B 00bEME, COOTBETCTBYIOIIEM KBaTU(UKAIIMK OaKaiaBpa

2.Mecto nucuuniauHbl B cTpykrype OIT

Jucnuminaa «@usuka» oTHocuTes K 6azoBoi yactu (b1.1.) 6azoBoro nukia (b1)
OCHOBHOM 00pa3oBaTeibHOM nporpammbl 6akanaBpuara (OIT).
«Dusuka» B3aMMOCBsI3aHAa JJOTUYECKH U COJIEPKATETbHO-METOAMYECKHU CO
caenytommnmu gucuummmaamu OOIT
B 6a3o0601i wacmu 6azosoeco yuxaa (b1.1.):
— Maremaruka;
— Teopernyeckass MEXaHUKA,
- COHpOTI/IBJ'IeHI/IC MaTrcpualioB,
— DJIEKTPOTEXHUKA U JIEKTPOHHUKA.
- MaTepI/IaJ'IOBeI[eHI/IC;
- CTaHI[apTI/I?:aIII/ISI H MCTPOJIOTHA

3. TpedoBaHus K pe3yjbTaTaM OCBOCHUSA TUCHHUILIMHBI

B pesynbrare usyuenus: [ucUIUIMHbL «DU3nKa» CTYIEHThI TOJKHBIL:

3HATh:

— OCHOBHBIC 3aKOHBI U MOHATHS (HUBUKH;

— OCHOBHbBIEC (PU3HYECKHE METOJIbI UCCIICIOBAHMS

yMeTh:

— MPUMEHSATH (PU3NUECKUE 3HAHUS K PEIICHUIO MPAKTUYECKUX 3a/1a4; — UCIOJIb30BaTh
MaTeMaTUYECKUH anmnapar npu BeIBOJIe (PU3NYECKUX 3aKOHOB; — IUIAHUPOBATH U
BBITIOJIHATH Y4€OHOE SKCIEPUMEHTAIILHOE U TEOPETUUYECKOE HCCeA0oBaHUE (PU3NYECKUX



SIBICHUH

BJIAaJleTh:

— CHUCTEMOM TEOPETUUECKUX 3HAHUH 110 (PU3HKE;

— METOOJOTHEN U MeTOJJaMU (PU3MUECKOTO IKCTIEPUMEHTA;

29
— HaBBIKAMM PEIICHUS] KOHKPETHBIX 33/1a4 U3 Pa3HbIX 001acTeil PU3UKU Ha YPOBHE,
COOTBETCTBYIOIIEM TpeOOoBaHUSIM 001IenpodheCCHOHATBHOM MOATOTOBKH OakaiaBpa.
4.00b6M JTUCUUIJIMHBI U BUJBI Y4e0HOIl padoThl
Ounas popma
Bup yueOHoM padoThl Bcero yacos CemecTtp
OO01masi Tpy10eMKOCTh 216 (6 3.e.) 2,3
AyIuTopHbIE 108 54,54
3aHATUA (BCEro)
B Tom uucJie
JEKIUH 36 18,18
IIpakTH4eckue 36 18,18
3aHATHUSA
JlaGopaTopHbie 36 18,18
3aHATHUSA
CamocTosiTe/IbHAA 108 54, 54
padora
KypcoBasi padora HeT
KypcoBoii npoext HeT
Bun 3auéT, IK3aMeH
MPOMEXKYTOYHOH
arrecTanuu
30

ITpunoxenue 1 k
paboueii mporpamme
MUHUCTEPCTBO HAYKH U BBICLIETO OBPABOBAHM S POCCUMCKOI ®EJEPALINI

®EJIEPAJIBHOE OCY/IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE YUPEX/IEHUE BBICILIETO OBPA30OBAHUS
«MOCKOBCKHM MMOJUTEXHUYECKUI YHUBEPCUTET»



(MOCKOBCKHUMH MOJIUTEX)

Hanpasnenue noarotoBku:
23.03.03 «OkcmnyaTanus TpPaHCHOPTHBIX U TEXHOJIOTMYECKUX MAIIMH U KOMILIEKCOBY
[Tpodunas moAroTOBKU

«ABTOMOOUWIIN ¥ TPAHCIIOPTHO-JIOTUCTUYECKUE CUCTEMBI»
®opma oOyueHus: OUHast

Bun npodeccuonanshoit nestenbHocTH: (B coorBeTcTBHE ¢ PT'OC BO)

Kadenpa «Duszuka»

OOHJA OHEHOYHLIX CPEACTB

IO JUCIHUIIIUNHE
«Puzuxka»

Cocrasg: L. [Tactiopt doH1a OLIEHOUHBIX CPECTB

II. Onucanue OlIEHOYHBIX CPEACTB:
1. KOMIUTEKTBI KOHTPOIBHBIX padoT (K/P)
2. BOIIPOCHI 110 TEMaM JUCHUIUIMHBI K ycTHOMY ompocy (YO)
3. TemMbl 1a00paTOPHBIX pabOT U MPUMEPHBIE BOMPOCHI AJisl UX 3amuThl (3JIP)
4. obpazern 6uneTa A IK3aMeHa, BOMPOCHI AJIsl MOATOTOBKHU K 3a4€Ty (3)
5. oOpa3zer Oumnera ISl 9K3aMeHa, BOIIPOCHI JIJIS TIOATOTOBKH K dK3aMeHy (D)

CocraBurtenn:

JIOLIEHT, K.(¢.-M.H. Bonkosa JI.B.

Mocksa, 2025 ron
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MACIIOPT ®OHIA OLIEHOUYHBIX CPEJ]T ®u3ukd

DI'OC BO 23.03.03 «Oxkcrmtyaranys TpPaHCIOPTHBIX U TEXHOJIOTMYECKUX MAIMH U



KOMILIEKCOB”

B nporniecce ocBoeHus JaHHON AUCHUTUIMHBI CTYCHT (OPMHUPYET U IEMOHCTPUPYET
cleyIolue oﬁmenpoq)eKOMHETEHHI/II/I Ilepeyenb KOMNOHEHTOB TexHOI0TUA
dopmuposau

f

KOMIIeTeH U

JIEKIIUS,

CaMOCTOSTENB

OCHOBHBIC 3aKOHBI U ITIOHATHUA (bH3HKH 1 OCHOBHBIC

asg pabora, (uzHYeCKUue METOAbI UCCIIEAOBAHMS.

CEMHMHApCKUe

3aHSATHS,
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OIIMCAHUE OHEHOYHbBIX CPEJACTB

[Ipunoxenue 2
K paboueii mporpaMmme

ITepeyeHDL OEHOYHBIX CPEACTB MO AUCHUILINHE «PU3HKA»

Ne | Haummenosan Kparkas xapakrepucTHKa OLIEHOYHOTO CPEACTBA [IpencraBnenue
oC ue OLIEHOYHOTO
OLICHOYHOTO cpeactea B POC
CpeacTBa

1 KontponbH | CpeacTBO  HpOBEPKHM  YMEHUHM  MPUMEHATH Komrmnekr

as pabora NOJY4YEeHHBbIE 3HAaHUS U pelIeHus  3ajad KOHTPOJIBHBIX
(K/P) OTPENICJICHHOTO TUIIA 110 TEME WJIH pa3ieny 3a/IaHH 0 BapuaHTaM

2 VYeTHbli CpenctBo  KOHTpOJII,  OpPraHU30BAaHHOE  Kak Bomnpocsi o

onpoc (YO) | cmenuanbHas Oecela MmeJaroruyeckoro paboTHHUKA TeMam/pasziesam
c oOyyarouMMCHsi Ha TEMbl, CBSI3aHHBIE C JUCIUTIIAHBI
W3ydyaeMoil  NUCUUIUIMHON, WM PAacCYUTaHHOE Ha
BBISICHEHHE O00beMa 3HaHMK OOydYaromerocss 1o
OTpe/ieIeHHOMY paszielly, Teme, mpolieme U T.10.

3 3amura CpenctBo MNpoBEpKM YMEHMM U HaBBIKOB IIO IIpumepHsbIe
1a0OpaToOpH | HUCHONIB30BAHMIO JTaOOPATOPHOrO OOOPYNOBAHUS M BOIIPOCHI JJIA
oif paGoThl | U3MEPHUTEIBHBIX pubopoB, o0OpaboTke 3aIUTHI

(3J1P) HKCIIEPUMEHTAIBHBIX JAaHHBIX U MX CPAaBHEHMIO C | J1abopaTopHBIX paboT
TEOPETUUECKUMU pacieTaMU
4 3ayer CpenctBo IIPOBEACHHUS IIPOMEKYTOUHON Bonpocs! s
3) arTecTallid [0 pe3ynbraraM BBIIIOJIHEHUS BCEX HOATOTOBKH K
BUJOB Y4eOHONH pabOThl B TEUEHHHM CEeMecTpa ¢ 3a4€Ty, TpUMEpHI
IIPOCTABICHUEM  OLEHKH «3a4T€HO» WIH «HE 3a4ETHBIX
3a4TEHO» Ouneros

5 DK3aMeH CpenctBo IIPOBEACHUS MIPOMEKYTOUHOM Bonpocsr s

D) arTecTallud TI0 pe3yJabTaTaM BBITIOTHEHHUS BCEX MOJTOTOBKH K
BUJIOB y4eOHOW paboOThl B TEUCHHH CEMecTpa C 9K3aMEHY, TPHUMEPBI
IIPOCTABJICHUEM OLEHKH «OTJIUYHO», «XOPOIIOY, SK3aMEHAIIHOHHBIX
«YIIOBJIIETBOPUTEIHHO» WIH GIIICTOR
«HEYIOBJIETBOPUTEIILHO»

33

MUHMCTEPCTBO HAYKH U BBICIIEI'O OBPABOBAHMS POCCUICKOM ®EJIEPALIUA

CDenepanLHoe ToCyAapCTBEHHOC aBTOHOMHOEC 06p3.30BaT€J'IBHO€ YUpEKACHUE BBICIICTO 06p3.30BaHI/I$I

MoCKOBCKUH MOJIUTEXHUYECKUH YHUBEPCUTET

HaHpaBJ'IeHI/Ie IIOATOTOBKH:

23.03.03 «IkcmiryaTanusi TPAHCMOPTHBIX M TEXHOJOTHYECKHX MAIIIUH

H KOMILJICKCOB»

OII (mpouiis): KABTOMOOMJIM M TPAHCIIOPTHO-JIOTUCTHYECKHE CHCTEMbI




Kadenpa dusuka

(HanMeHoBaHue Kadeapol)

KomIutekT 3a1annii 1Ji1 KOHTPOJIbHOM Pad0oThI

10 JUCIHHUIIIINHE «Dusukan»

(HauMEHOBaHHE JTUCLUIIINHBI)

CDOpMCl meKyuieco KOHmpoJii, npoeepAruad CnMeneHb OC60EHUA KOMNemMerHyuu
OIIK-1

Tema ... Kunemamuka nocmynamenbHo20 08UIHCCHUA

BAPHUAHT 1
KOHTPOJIBHAA PABOTA Nel: KUHEMATHKA
JIByMepHOE ABUKEHUE TEJIA ONUCHIBACTCS CIACAYIOIKUMY 3aKOHAMU JIBUKCHUS:

xt=13-97t+26,5.( )"
()? yt=7,5-6t-17t
X,y TaHbl B METpax, { — B CEKyHJIaX.
Ompenenure B MOMEHT BpeMenu =11 c: 1) koopauHaTel Tena; 2) MpOEKIIMU CKOPOCTH Tena; 3)

MIPOEKIUN YCKOpeHHs; 4) KacaTelbHOE YCKOpEHHE; 5) HOpPMajbHOE YCKOpeHHe; 6) pajuyc
KPUBU3HBI TPAEKTOPUU

BAPUAHT 2
KOHTPOJIBHAA PABOTA Nel: KUHEMATUKA
JIByMEpHOE NBUKEHUE TEJIA ONUCHIBACTCS CICAYIOIHUMY 3aKOHAMU JIBUKCHUS:

xt=1-143t+04¢.( )
()? y =23 +17t+0,5¢

X,y JaHbl B METPAx, { — B CEKYHaX.
Ompenenure B MOMEHT BpeMeHH (=5 c: 1) KoopAuHATHI Tefa; 2) MPOEKIMU CKOPOCTH Tena; 3)

MPOCKIUU YCKOpeHHUs;, 4) KacaTrelbHOE YCKOpEHHE; 5) HOpMallbHOE yCKopeHue; 6) paamyc
KPUBHU3HBI TPACKTOPHU

BAPHUAHT 3
KOHTPOJIBHAA PABOTA Nel: KUHEMATHUKA
JIByMepHOE ABMKEHUE TEJIA ONUCHIBAETCS CIEAYIOIUMH 3aKOHAMU JIBHOKCHHUS:

2
x()e=25+0,1¢+6,5¢.()
yt=17,5+66t-1,7¢
X,y JaHbI B MeTpax, { — B CEKyHJIaX.
Ornpenenure B MOMEHT BpeMeHHU (=34 c: 1) koopAHHATHI Teja; 2) MPOEKIUU CKOPOCTHU Tela; 3)
MPOCKIIMA yCKOpeHHUs, 4) KacaTrelbHOE YCKOpEHHE; 5) HOpMallbHOE yCKopeHue; 6) paamyc

KPUBU3HBI TPACKTOpHUU
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BAPUAHT 4
KOHTPOJIBHAA PABOTA Nel: KHHEMATUKA
JIByMepHOE ABM)KEHHUE TeJla ONUCHIBACTCS CIEAYIOIUMH 3aKOHAMU JABU)KCHUS:

xt=-23-9t+45t. ()"
()? y = =75+ 631+ 34t

X,y JaHbl B METpax, { — B CEKyHax.

Omnpenenure B MOMEHT BpeMeHH =10 c: 1) koopauHaThl Tena; 2) NpOeKIUH CKOPOCTH Tena; 3)
MPOCKIIUA yCKOpeHHus, 4) KacaTrelbHOE YCKOpEHHe; 5) HOopMallbHOE yCKopeHue; 6) paamyc
KPUBHU3HBI TPACKTOPUU

Tema ... lunamurka nocmynamenvnozo 08usceHUA.

Bapuanr 1

3a Kakoe BpeMsl / COCKOJIB3HET ¢ HAKIIOHHOM IUIOCKOCTHU AJMHOM S C yIJIOM HAaKJIOHA ff TeJO, €CIH
OHO JIBUXKETCS] PABHOMEPHO 110 HAKJIOHHOM IUIOCKOCTH € yIJIOM HakJIoOHa a? HauanbHas CKOpOCTb
TEJa paBHa HYJIIO.

Bapuant 2

Ha HenonBwHBIN 11ap HaleTaeT co CKOpOCThio Vo map, Macca KOTOPOro B n pa3 OOJbIIE MACChI
HenojBWXKHOro mapa. Haiiute cooTHOLIEHHE CKOPOCTEH MIapoB MOCIIE YIPYToro LHEHTPaIbHOIO
yaapa Kk ckopoctu Vo.

Bapuanr 3

Jlensinast ropka cocraBisier ¢ ropu3zoHToM yroia o = 10°. [lo Hel mycKarOT BBEpX KaMEHb,
KOTOPBIH TOTHSBIINCH Ha HEKOTOPYIO BBICOTY, COCKAIb3bIBACT 10 TOMY K€ MyTH BHH3. KakoB
K03((UITMEHT TPEHUS 1, €CTIM BpEMsI CITycKa B 1 = 2 pa3a 0oJbIlle BpeMEHH MoabEMa?

Bapmuanr 4

K nutu noasemena rups. Ecnu nogHuMaTh 3Ty THPIO C YCKOPEHHUEM al = 2 M/c%, TO HaTsDKeHHUE
HUTU OyJeT BABOE MEHbBIIE TOr0 HANpsHKEHHs, NPU KOTOPOM HUThH paspbiBaercsi. C Kakum
YCKOPEHHEM @2 HaJl0 MOJHUMATh 3TY TUPIO, YTOObI HUTh pa30pBaiach.

Tema ...Paboma u 3nepzusa 6 nOCMynameabHOM 0BUNHCEHUU
Bapmuanr 1
X =2+3

Omnpenenute MTHOBEHHYIO MOIITHOCTD, Pa3BUBaeMyIo cuiIoi Fj k X

(H), koTopast jejicrayer Ha MaTepuatbHyO TOUKY, ABHKYILYKOCS CO CKOPOCTBIO § J X

X XUu=l,5-4

(m/c).

Bapmuanr 2

JIBa rpy3a, mMacchl KOTOPBIX OTHOCSITCS Kak 1:4, coelMHEHBl CXaTol NpPYyKMHOM M JIeXaT Ha
TOPU30HTAJBHON MOBEPXHOCTH cToja. [Ipm pacrnpsMieHuM NpyKHHBI IPy3 MEHBIIEH MacChl
nojy4aer KuHeTnueckyro sHepruto 40 J[x. Uemy npu 3ToM OblIa paBHA MOTEHIUAIbHAS SHEPT U
C)KaTOM MPYKUHbI?



Bapuanr 3
ITyns maccoit 10r, nersmias TOpU3OHTAIBHO CO CKOpocThio 200 M/c, momanaeT B JACPEBSIHHBIHN
OpyCOK Maccod 5 Kr, Jekalllii Ha CTOJIe W YIEepPKUBAeMbIH MPY>KUHON C JKEeCTKOCThIO 2 KH/M .

YeMy paBHa MakCUMaJibHast JeopMaLus MpyKUHbI? TpeHre He YUUTHIBATh.
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Bapmuanr 4

Pabora Bcex cui, AEHCTBYIOIIMX Ha Te€la CHUCTEMBI, MPU MEPEXOAE U3 MEPBOIO MEXAHUYECKOTO
COCTOSIHHSI BO BTOpO€ Oka3zanach paBHO# 123 JIx. IIpu sTom paboTa MOTEHIMAIBHBIX CHJT ObLIa
paBHa 300 JIx, a paboTa OUCCHIIATMBHBIX CHJI OKa3anach paBHoW -13,8 Jx. Ha ckombko
M3MEHWJIach KHHETUYECKast SHEPTUSl CUCTEMBbI?

Tema ... lunamuka epauniamenvbno20 08UNHCEHUSL.

Bapmnanr 1
MaxoBHK BpaIlaeTcs 10 3aKOHy, BRIPOXKaeMoMy ypaBHenueM ¢=A+Bt+Ct’, rne A=2pax, B=16
pan/c, C=-2paz[/c2 . MOMEHT MHEpLIMHA MaXOBHKa PABEH 50krm?. Haifti MOMEHT cui,
JEHCTBYIONIMX HAa MaXOBUK (Bpalllatolliiii MOMEHT) B MOMEHT BpeMeHH t=1c.

Bapuant 2

CromHOM UUIAMHIP Maccoi m=4 Kr KaTUTCs 0€3 CKOJIbKEHUS 110 TOPU30HTAIBHOMN
MOBEPXHOCTH. JIMHEHass CKOPOCTh OCH IMIMHJpPA paBHA 1 M/c. OnpenenuTe MoaHyko
KMHETUYECKYIO SHEPTHIO LUIMHAPA.

Bapuant 3
Ha unnusap, KOTopblii MOXKET BpalaThCsi OKOJI0 TOPU30OHTAIbHOM 0CH, HaMOTaHa HUTh. K KoHILY
HUTH NPUBSA3aH Tpy3uK Maccoit m=0.1 Kr, KOTOpBIIf MOXKET cBOOOIHO ormycKarbesi. Cunras

MOMEHT MHEpPIHMH HITHHAPA paBHbIM 0.02 KrM*, OIPEIENINTe YCKOPEHHE IPy3HKA.

BapuanT 4

JlBa mapuka maccamMu m=10 I CKpEIUIEHbI TOHKMM HEBECOMBIM CTEP)KHEM JJIMHOU
[=20cm. Omnpenenute MOMEHT WHEpUHMH [ CHUCTEMBbI OTHOCHTEIIBHO OCH, TMEPIEHIUKYIIPHON
CTEP>KHIO M MPOXOJSLIEH Yepe3 TOUKY CTepPXKHS, ACIAIEH ero JUIMHY B OTHOLIEHUH 1:2.

Tema ... Hanpascénnocmo, nomenyuan.
Bapmuanr 1

DNEeKTpUYECcKoe TMoje 00pa3oBaHO PAaBHOMEPHO 3apsHKEHHBIM JUCKOM paauyca 2 M ¢
TIOBEPXHOCTHON ILIOTHOCTBIO 3apsza 4 MxKi/cm®. OmpenenuTh Kakylo CKOPOCTb IIOTYYHT
MEPBOHAYAIIFHO HETIOBM)KHBIN AIEKTPOH, MPUOIMKASCH K JIUCKY IO €T0 OCH OT PACCTOSIHUS 4 MM
710 PacCTOSIHUS | MM 10 LIEHTpa JHCKA.

Bapuanr 2

[ToreHnman 3MeKTPOCTATUYECKOTO O U3MEHSETCS 110 3aKOoHy @(x,y)=-A In(x/a)+ By,
rae A=1 B,B=1 B/m,a=1 cM. OnpenenuTh HAMPSHKEHHOCTD AIEKTPOCTATHYECKOTO TOJIS IPH X =4,
y=1,5a.

Bapuant 3
OnpenenuTs HaNpsHKEHHOCTh, CO3AaHHYI0 PAaBHOMEPHO 3apsKEHHBIM TOHKUM JTUCKOM
paauyca 2 M, 3apsit KoToporo paseH 3 HKII, Ha ero ocH Ha pacCTOSIHUM 1 MM OT LIEHTpa JHCKa.



Bapuanr 4
Tpu TOUEUHBIX OJMHAKOBBIX 3apsisia BelnunHOM 1 HKI HaunHaloT 1BUTaThCs Mo JeiicTBUeM

CHJI B3aMMHOTO OTTAJIKUBAHUSI U3 BEPIIMH MPABUIILHOTO TPEYrobHUKA CO CTOpoHOH 10 cM.
Ornpenenutp UX NpeaeabHy0 CKOPOCTh, €CIIU Macca Ka)KJ0i YacTULbl paBHA 10°r,

36
Tema ...3akonvl nocmoannozo moka.
Bapmnanr 1
BBIMHCIUTE MOTPEIIHOCTh, BO3HUKAIOIIYIO TP HW3MEPCHHWH CONPOTUBJICHHUS R C
MOMOIIBIO CXEMBbI, YKa3aHHOW Ha pucyHke. ComnporuBieHue ammepMmerpa R4 = 1 MOwm,

conporusieHue BoibTMeTpa Ry = 1 kOwm. Ilokasanus BoasrMmerpa Ur = 5 B. Ilokasanus
amnepMmerpa 4= 5 mA.

R
A

Bapuanr 2
Cuna Toka /B IPOBOJHHKE MEHSAETCS BO BPEMEHH IO 3aKoHy /=3+8¢; rie IBbIpaxeHo B
amnepax, 7- B cekyHnax. Kakoe kommdecTBO 3neKkTpuuecTBa (IpPOXOOUT 4Yepe3 IONEpPEUHOE

CEUCHHE NMPOBOJHUKA 32 BpEeM:I OT f =3¢ 1o ot =5c? .

BapuanTt 3

DNEeKTPOJIBUraTeNlb MUTAETCS OT CETU ¢ HamnpsikeHueM U=24 B. Yemy paBHa MOIIIHOCTb
Ha BaJly IBUTaTeNs MPU MPOTEKAHUU IO €T0 0OMOTKE TOKa /=8 A, eciii U3BECTHO, 4TO MpHU
MOJTHOM 3aTOPMAKMBAHUHM SIKOPSI IO 1IN UaeT ToK lo=16 A?

Bapuant 4
Onpenenuth JJIMHY TPOBOJOKH, AWAMeTp KoTopod paseH 0,25 MM, yaenpHOE
conporusieHre 50 HOMM, HEOOXOOUMYIO Ul M3TOTOBJIEHMS HarpeBarels ¢ MaKCUMallbHOW
MOIIIHOCTBIO, €CJIM BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKA paBHO 1 OmM.

Tema ... Macnemuszm

Bapuant 1

[IporoH, npomenmuii yckopsitomyto pazHocts noreHuuanos U = 300 B, Bieren B ogHOponHOE
MarHuTHoe noiie ¢ uaaykuue B = 0,4 Tn u Hauan nBUrarbCs 1o OKpyKHOCTH. BeIuuciuTh ee

pamuyc. (3apsa nporona 1,6%10™"° K, macca nporona 1,67*107%’ kr) MarauTHas 0CTOSHHAS
wo=47*10" Tu/Mm.



Bapuant 2

B maruuTHOE 101 ¢ nHAyKiuer 20 Mk T yeTaHOBUIH o YryioM 60° K CHIOBEIM IMHUSM BUTOK
paguycoM 10 cMm u nyctunu no Hemy Tok 10 A. HailTu MmexaHn4yecKuil MOMEHT, 1EeHCTBYIOLIMI Ha
BUTOK.

Bapuant 3
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JIBa IIMHHBIX MapajuUICNIbHBIX MPOBOJA HAXOATCS HA PACCTOSHUU I = ScM OuH OT Apyroro. [1o
MPOBO/IaM TEKYT B OJJHOM HampaBieHUH onuHakoBble TOKU | =30 A kaxzasii. HaliTu MarHuTHyo
HWHIYKUHUIO TOJSI B TOYKE, HAXOAIIEHCs HA pacCTOSIHUU r1 =4 CM OT OJJHOTO MPOBOJA U 12 = 3 cM
ot apyroro. (po=4m10"TH/M)

Bapuanr 4
beckoHeuHO IMHHBIN TOHKUI NMPOBOAHMK ¢ TOKOM I = 66 A mmeer m3rud B BUAE KpPYyIIOH
II0CcKor nemiu paguycoM R = 10 cm. Onpenenuts MarHUTHYO MHAYKIHIO TTOJISL B IEHTPE METIIN.

MaruurHas nocrosaaas po=4110" Tu/m.

Tema ... dnekmpomazHumnas uHOYKyUA

Bapmuanr 1

BbIuncnnTe MarHUTHYIO SHEPTHUIO ColleHomn 1A, coaeprkamero 1000 BUTkoB. MarHUTHBIH OTOK
yepe3 nonepedroe cedenue pasen 0,1 MB6. Cuita Toka B ero oOMoTke paBHa 1A.

Bapuanr 2

lopu3oHTaNbHBI CTEPKEHBb JUIMHOM | M BpallaeTcss BOKPYT BEPTUKAJIbLHOW OCH, MPOXOASIIEH
4yepe3 OJMH U3 €ro KOHIIOB, Jenas 2 06oporta B cekyHay. Och BpallleHHs TapajuiebHa JTUHUSIM
WHIYKIUA OJHOPOMHOTO MAarHUTHOTO moisi. HalTh pa3HOCTh MOTEHIMAIOB MEXIY KOHIIAMHU
CTEepIXKHS, €CIIM UHAYKIHS MarHUTHOTO mosst 50 mTi.

Bapuant 3
OrnpenenuTh UHIYKTUBHOCTD COJICHOU A, B KOTOPOM TOK 12 A co3maet nmotokocuermienue 24 BO,
a TaK)Ke YHEPTUI0 MArHUTHOTO ITOJISI COJICHOM/IA.

Bapuant 4

KosnbueBoit koHTYyp paguycoM 10 cMm momernieH B OHOPOAHOE MAarHUTHOE ToJie ¢ uHayKuuen 0,2
Ton. JIMHAM MHIYKIMA 101 cocTaBisior yroa 30° ¢ mIockocTio KOHTYpa. ONmpeaeiuTh cpeiHee
3HaueHue BenuuuHbl JJIC WHAYKIUHU, KOTOpash BO3HUKHET B KOHTYpE, €CIM WHIYKIIHS
MAarHUTHOTO TOJISI YMEHbIIUTCS 10 HyJid 3a Bpems 0,002 c.

Tema ... Koneoanus

Bapmuanr 1

B onmHOMeEpHOI KoNIeOaTeIbHON CUCTEME C 3aTyXaHHEeM COOCTBEHHAS 9acTOTa He3aTyXalouX
kosiebanuii paBHa 100 I'u. Koaddunment 3aryxanus pasen 10 ['u. Hawanbnas ¢daza cuHyCHBIX
konebanuii paBHa 0. OmpeaenuTs MOMEHT BPEMEHH, KOTJa HyJIeBOE 3HAUYEHUE KOJIeOoIeics
BEJIMYUHBI OyZIeT JOCTUTHYTO B TPETHUH pas.

Bapuanr 2
IIpu ycTaHOBMBIIUXCS BBIHYX/IEHHBIX KOJEOAHUSX B KOHTYpE C aKTUBHBIM COINPOTHBICHHEM 1



KOM MHIYKTUBHOE CONpPOTUBJIEHHE paBHO 2 KOM M €MKOCTHOE COIIPOTHBIIEHHEM paBHO 3 KOM.
AMIMTYIa noHYyXaaromero HanpsbkeHust pasHa 100 B. OnpenenuTs aMIUIUTYy MOIVIOUICHMUS,
aMIUTUTYY AUCIIEPCUU U CABUT (a3 MEXKAY MOHYKIAIOLIMM HaNpsHKEHUEM U TOKOM B KOHTYpe.

Bapuant 3

Onpenenuts MOIIHOCTb, MOMIOIIAEMYK0 KOHTYPOM C aKTUBHBIM compoTuBieHueM | kOw,
UHAYKTUBHBIM CONpPOTHBIEHHEM 2 KOM U €eMKOCTHBIM conpoTuBieHueM 3 kKOM, eciiy aMIuTUTyaa
BHEIIHETO HamnpspkeHus pasHa 100 B.
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Bapmuanr 4

JlBa rapMOHMYECKUX KoONeOaHHS BIOJIb OJHON MPSMOH, NPOUCXOAAIIUX C OAMHAKOBOU
aMIUTUTYZOH U TIEPUOIOM, TPH HAJIOKESHUHU IPYT Ha JIpyra Jajid KoieOaHue TOH jK€ aMIUTUTY/BI.
Uemy paBHA pa3HOCTH (a3 CKIIAIbIBAEMBIX KOJI€OaHUI?

Tema ... Boanw

Bapmuanr 1

OnpenennTb CpPCAHIOI0 MOIIHOCTD TOUYCUHOI'O UCTOUHHUKA l"apMOHI/I‘IeCKOI\/'I SHGKTpOMaFHHTHOﬁ
BOJIHBI, €CJIM HAa paCCTOfIHI/II/I 106 M OT HCIro B KOCMHMYCCKOM HpOCTpaHCTBe aMHJ'II/ITy)Ia
HaNPSHKEHHOCTH AJIEKTPUYECKOTO OISl BOTHBI paBHa 10 B/M.

Bapuanr 2
BonHOBO# «makeT» 00pa3oBaH ABYMsI IIOCKUMH MOHOXPOMAaTHYECKUMH BOJIHAMHU:
Ei(x,t)=cos(1002t-3x) u &2(x,t)= cos(1003t-3,01x).
Omnpenenuts (a3oBble CKOPOCTH KaXI0H BOJTHBI M TPYTIIOBYIO0 CKOPOCTH BOJIHOBOTO «ITAKETa.

Bapuant 3

AMIIINTYa HANPSHKEHHOCTH MAarHUTHOTO IOJISA B IUIOCKOW FapMOHUYECKON AJIEKTPOMAarHUTHON
BOJIHE, JIBIKYIIEHCS B KOCMHYECKOM IpocTpaHcTBe, paBHa 10° A/M. ITIOCKOCTH aHTEHHBI
miomansio 100 M’ OpHEHTHpOBAHA MEPIEHAMKYISPHO JBIDKCHHIO BOJMHBL OIpPENeInTh
MaKCUMAQJIbHBIA M MHUHUMAJbHBII MIHOBEHHBIC IIOTOKM DJHEPIMM BOJHBI Ye€pe3 IIIOCKOCTh

AHTCHHBI, 4 TAKKC KOJIMYCCTBO SHCPIr'U, IMPOICANICC YCPE3 IIJIOCKOCTb AHTCHHLI 3a 1 MUHYTY.

Bapmuanr 4

Nwmerorcs 1Ba UCTOYHMKA MOMEPEUHBIX BOJIH B CTPYHE, COBEPIIAIOIINE KOIeOaHUs ¢ OMUHAKOBOMN
gactoroil V=500 I'l ¥ ¢ MOCTOSHHBIM 1O BpPeMEHHU cABUTOM (a3 A¢=n/2. AMIIUTyIa OTHOTO
paBHa 1 MM, BTOporo — 2 Mm. JluHeiiHas MIOTHOCTH CTPYHBI —107 I/M, CHJIa HATSXKEHUS CTPYHbI
10 H. Onpenenuth aMIuIMTyay KojieOaHUN TOYKH CTPYHBI, OTCTOSIICH OT IMEPBOr0 MCTOYHHKA HA
pacctosiHuM x7=0,5 M ¥ OT BTOPOT0 — Ha paccTOsHUU 1 M.

IIpumepHbIe BONPOCHI 111 3aIUThHI JIA0OPATOPHBIX PadoT

0 TUCLMIUINHE «DU3UKa»

(HaHMeHOBaHI/IC I[I/ICL[I/I]'[J'II/IHLI)

QOPMCZ meKyuieco KOHmpoJiA, npoeepArouad CnMeneHb OC60EHUA KOMnemeHyuu
OIIK-1
Pasnen Duzuueckue usmepenusn u ux nozpeuitnocmu



JlaGopaTopnas pa6ora «M3mepenue 6a30BbIX BeJIMYUH»
1. Yto Takoe abCOMOTHAS MOTPEIIHOCTD NPSIMBIX U3MEPEHUNA?
2. MOXXHO I TOYHO BBIYHCIHTH Aa0COMIOTHYIO TIOTPEIIHOCTD MPSIMBIX U3MEPEHUT?
3. SABnsercs a1 mpuOOpHAS OTPEITHOCTh CHCTEMATHYECKOM ?
4. MoxeT 11 pOsSBUTHCS Cy4yaliHasi IOrPEUIHOCTh B OTHOM M3MepeHuu? S. YTo npuHATO
CUMTATh PE3YJBTATOM CEPUH MOBTOPSIOMUXCS m3MepeHuii? 6. OT Kakoil U3 MOTpenTHoCTei
NPSIMBIX U3MEPEHU: MPUOOPHOH, CIy4aHOM MM CUTEMaTHYeCKOM MOYKHO «OUUCTUTH
pe3yabTaT U3MEpEeHnii?
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7. Kaxkoii mpubop HY>KHO MUCIIOJIb30BaTh, U3MEPSISl OAHY U TY K€ BETUIHHY, YTOOBI
MPOSIBMIIACH CITyYaiiHasi MOTPEITHOCTh: TOHKUH WIIH TPYyOBIiA?

8. UTo Takoe KOCBEHHOE U3MEPEHHE?

9. Jlan map Maccoi m, U3MEPEHHOM C MOrpemHocThi0 ®m, U pagnycoM R, U3MEPEHHBIM C
norpemHocThio ®R. BoIpasute uepe3 BenuuuHsl m, ®m, R u @R alCoiOTHYIO
MOrPEITHOCTh @) MIOTHOCTH MaTepuaa, i3 KOTOpOro C/esaH Iap.

Pasnenst «/Junamuka nocmynamenvnozo osusicenusn» u «Paboma u snepzus 6
nOCMynameibHOM 0BUNCEHUU
JlaGopartopHbie padoThl «3ydyeHune 021IMCTHIECKOT0O MAITHUKAY,

«M3yyeHne MaTeMaTH4eCKOI0 MAITHUKA)
1. Yto Takoe UMITYJIbC MaTeprabHON TOUKH

. 3aKOH U3MEHEHUS UMITYJIbCA MAaTEPUATIbHOU TOUKH
. UTo Takoe UMIYJIbC CUCTEMbI MAaTEPUATBHBIX TOUEK
. 3aKOH U3MEHEHUS UMITYJIbCA CHCTEMbI MAaTEPHATBHBIX TOYCK
. ChopmynupyiiTe 3aKOH COXPAHEHUS UMITYIbCA CUCTEMBI
. [aiite onpenenenus ynapa
. [ToueMy nipu ynape coXpaHseTcs UMIYJIbC CUCTEMBI?
. UTo Takoe MEXaHUYECKOE COCTOSIHUE CUCTEMBI?
9. llIpuBecTn npumepsl GYHKIIUNH MEXAHHUYECKOTO COCTOSTHHSI CUCTEMBI
10. Yto Takoe KUHETUYECKAsk SHEPTHSI CUCTEMBI TE€J, U 110 KAKOMY 3aKOHY OHA U3MEHSETCS?
11. Yo Takoe moTeHIMaIbHOE CUIIOBOE T0JIe?
12. ChopmynurpoBarh onpesesieHne NOTEHIIHAIbHON SHEPTUU TeNa U 3aKOH €€ U3MEHEHUSI.
13. Kakue cuiibl B TOBCEHEBHOM MIPAKTUKE SIBIISAIOTCS NOTeHIMAIbHBIMUA? 14. JlaTh
ompeereHue mos cui corpotuBiieHus. [louemy oHO HE SIBISIETCS] TOTCHIIMAIBHBIM?
15. SIBnAroTCS M MOTEHUMATBLHBIMU CUJIbI HATSHDKEHUS] HUTH M peakuu onopsi? 16.
Uto Takoe MexaHUUYeCKasi YHEPTHUs, U N0 KAKOMY 3aKOHY OHa u3MmeHsierca? 17. Jlatob
OnpeeleHNEe KOHCEPBATUBHON CUCTEMBI U JI0KA3aTh, UTO €€ MEXaHUYECKAsT SHEPIHs
COXpaHsIeTCHl.

18. Yrto Takoe korhHUIMEHT MOIE3HOTO ACHCTBUS TEXHUYECKOTO YCTPOUCTBA?

0N Nk~ W

Paznen ,Zluuamuka epauiameisibHo2co OBUIICCHUSA

JlaGopaTopnas pabora «OnpenejieHne MOMEHTA HHEPIIUN»

1. JlaTb ompeneneHne MOMEHTa CHITBI.

2. Kak cBsizaHbl MEXy OO0 MOMEHT UMITYJIbCA CUCTEMBI B JIAOOPATOPHOI cucTeme
OTCYETA U B CUCTEME OTCUYETA KIIEHTP MACC CUCTEMBD»)

3. Hanucatb 0CHOBHOE ypaBHEHUE AMHAMUKH BpallaTeIbHOTO ABM)KEHUS.

4. Chopmymuposats Teopemy lllTeiinepa

5. BiBecTH BBIpOKCHHE MOMEHTA HHEPIIUK OJHOPOIHOTO JMCKAa OTHOCHUTEIBHO OCH,
MIPOXOSIICH Yepe3 ero HMEHTP MePICHIUKYISIPHO €0 TIOCKOCTH

6. JlaTh BBIpaXXCHHUE IEMEHTAPHOM PabOTHI BO BpalllaTeIbHOM JBHKEeHUU 7. JlaTh

BBIpQKEHUE KMHETUYECKOW YHEPTUU aOCOIIOTHO TBEPIOTO TeJia, BPAIAIOIIeTOCs



OTHOCHTEJIBHO 3aKPEILUIEHHOMN OCH.
8. Ilouemy coxpaHseTcss MEXaHU4eCKas YJHeprust MasTHUKa Makcseia?

Pasnen 3aKOHbL NOCMOAHHO20 MOKA

JlaboparopHnas padora «M3yyeHue MOCTOBOI CXeMbI»
1. Yto Takoe mI0THOCTh QJICKTPUYICCKOI'0 TOKA U CUJIa Toka? KakoBa cBSI3b MCKOAY HUMHA?
2. YTo Takoe CTOPOHHUE CHIIbI?
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3. Chopmymuposats 3akoH Oma B auddepeHnansHoi hopme.
4. Yto Takoe CONMPOTUBJIEHUE yyacTKa?

5. Uto Takoe OHOPOIHBIN ydacTok mernu? M300pa3uTh ero 3MeKTPHUUECKYIO CXEMY.
6. Uto takoe DJIC?
7. UTo Takoe HEOMHOPOIHBIN ydacTok 1enu? M300pa3uTh ero aNeKTPHUUECKyIo cXeMy. 8.

3anucarb UHTETpaIbHbIN 3ak0H OMa [T yJacTKa LenH U OObSICHUTH SHEPreTUIECKHIA
CMBICJI Ka)KJI0T'0 YJICHA.

9. Urto Takoe cucTeMarnueckasi HorpeirHoCTb H3MEPEHUSI.

10. Kaxkoit amnepmeTp sBisieTCs UACAIbHBIM?

11. Kakoii BOIBTMETp ABIIAETCS UACATbHBIM?

12. Ilpu KakuX 3HAYEHUSAX YACIBHOTO COMPOTUBICHUS CPella MOKET CUMTAThCS
MPOBOJAHUKOM ?

13. Kakue BuibI MpOBOIHUKOB Bam M3BECTHBI, U KTO SIBISIETCS HOCUTEEM ToKa B HUX? 14.

Uewm oTrgaeTcst TeMIEpaTypHbIN X0/ YACIBHOTO COMPOTUBIICHUS METAIIIIOB OT APYTHUX
MIPOBOAHUKOB?

Pasznen Mazcnemuszm

JlaGopaTopHubie padorsl «M3MepeHre COCTABISIIONIUX MATHUTHOTO MOS1 3eMJIH
METOAOM HAJIOKEHUS BHEIIHEro moJs», «M3mepenue Cuibl, 1eHCTBYIOLIEH HA
NMPOBOAHUK ¢ TOKOM MATHUTHOM I0Jie», « U3yueHue noBeeHusi pAMKH C TOKOM
B MATHUTHOM I10J1€»

1. Uto Takoe MarHUTHOE HoJjie?

2. Kak Ha3piBaeTcs 1 0003HAYASTCS CHIIOBAs XapaKTEPUCTHKA MarHuTHoro nofsi? 3. Ecimu

MarduTHas HHAYKOWA Ha MECTEC IMOJTOKCHHA ABMXKYIICTOCA OTPULIATCIIBHOTO 3apsiaaa

HallpaBJICHA HAa pUCYHKE BBCPX, a4 €0 CKOPOCTb BIPABO, TO KyJad HAIllpaBJICHA CHUJIa CO
CTOPOHBI MArHUTHOT'O oJs?

4. Yro takoe cuna Amnepa? 3aluuInTe BHIPAKEHUE IIEMEHTApHON cuilbl AMIepa.

5. Yto Takoe MarHMTHBIM MOMEHT?

6. Kak BO311eliCTBY€ET OTHOPOJAHOE MAarHUTHOE I0JI€ HA MAarHUTHBIM MOMEHT. 3alUIIUTe
BbIpa)KEHHE, OMUCHIBAIOLLEE ITO BO3CHCTBHE.

7. 3anuIInTe BEIpaXKEHUE SHEPTUM MarHUTHOTO MOMEHTA B MarHUTHOM TI0JI€. 8.

Cdopmynupyiite 3akoH buo-CaBapa-Jlamnaca 1 nmpoBeInuTe aHAIOTUIO C BEIPAXKCHHEM

HaIpsKEHHOCTH AJIEKTPOCTATUYECKOTO OISl TOYSUHOTO 3apsijia.

9. YUeMy paBHa MarHWTHasl HHAYKLHS B BO3YXE B LIEHTPE IJIOCKOM KaTyIIKH paguyca R u3
N BUTKOB, II0 KOTOPBIM TE€UYET TOK /.

MHWHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30OBAHU ST POCCUMCKON OEJNEPALINN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHE BBICIIETO 00pa30BaHuUs
MoCKOBCKUH MOJUTEXHUYECKUIH YHUBEPCUTET

Hamnpasnenue noaroroBku:
23.03.03 «Okcmyaranys TPaHCIOPTHBIX U TEXHOJIOTUYECKUX MAalluH
Y KOMILIEKCOBY



OII (mpo¢unp): «ABTOMOOUIIN U TPAHCIIOPTHO-JIOTUCTUYECKUE CUCTEMBI

Kagenpa dusuka

(HanMeHoBaHMe Kadeapsl)

MarepuaJbl K IK3aMeHY

0 AucHUILIMHE Pu3nkKa

(HaMMEHOBaHHE JUCLUIIINHBI)

Dopma npomexcymouHol ammecmayuis, NPoeepsIoOuULdsl Cmenetb 0C80eHUs
xomnemenyuu OIIK-1

Oopasen omjiera g JK3aMeHAa

MUHUCTEPCTBO HAYKU U BBICIIIEI'O OBPABOBAHIS POCCUIMCKOM ®EIEPALIAN
OEEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUWE BBICHIET'O
OBPA3OBAHUA

«MOCKOBCKHUI MOJUTEXHUYECKHAN YHUBEPCATET»
(MOCKOBCKMI TTOJIMTEX)

dakynbTeT 0a30BBIX KOMIIETEHIIUH, Kadeapa «Duzmkay
Jucuunnuaa « Dusmka
Oo6pasoBarenpHas nporpamma «IIporpaMMupoBanue v TUGPOBBIC TEXHOJIOTHU B TUHAMUKE M TPOYHOCT

Kypc 1, cemectp 2

3auém no pazdeny « Mexanuxay
BUJIET Ne 1

1. ITonoxxeHue u €ro OTHOCUTEIBHOCTD.

2. Ananorus MCKAY NOCTYIATCIIbHBIM U BPAIIATCIIbHBIM ABHUXKCHUSIMU

YTBepxneHo Ha 3aceqannu kadpenpsl «Pmuka» 04.05.2023 r., mpotokon Ne.9

3aB. xadenpoit /Crpexamuna JI.M. /

BOHpOCLI JJIA ITIOATOTOBKH K 3aqéTy o pasaeay «MexaHuKa»

. [TonoxxeHue 1 €ro OTHOCUTENBHOCTD.

. Tpaextopus. Conpukacaromascsi OKpy>KHOCTb. LIeHTp U paanyc KpUBU3HBI TPACKTOPUU
. CKOpOCTb ABUXKEHUS U €€ OTHOCUTEIBHOCTb.

. Yckopenue. KacarenpHoe 1 HOpMaIbHOE YCKOPEHHUS.

. lekapToBa cuctema KOOpJuHaT.

. Kunemarnueckue 3aKOHbBI IBUKCHUS

. [loctynarenbHoe aBMKEeHUE aOCcomoTHO TBEpHoro Tema (ATT).

. [lonsiTrie cumbl. AOCOTIOTHOCT CHJIBI B KJIACCHUECKOW MEXaHUKe.

01NN B W =
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9. IloHATHS paBHOAEHCTBYIOLIEN U COCTOSHUS MOKOSI.

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

[TepBsiit 3akoH HproToHa. IHEpIManbHble CHCTEMBI OTCUETA.
Bropoii 3akon HeroToHa 1 3ak0H BceMupHOTo TAroreHus.

HNmnynbc v 3aKOH €ro U3MEHEHUS.

Tpertunii 3akoH Hpl0TOHA U COXpaHEHNE UMITYIbCA 3AMKHYTOM CUCTEMBI.
VYnapsel 1 pa3pbIBHI.

[TonsiTHE CHIOBOTO MOJIA

DnemeHTapHas paboTa U paboTa Ha KOHEUHOM MEePEMEIICHUH.
MouiHOCTb.

KuneTtnueckast SHEpPIUsl ¥ 3aKOH €€ N3MEHEHUSI.

[loTreHManpHbIE CUIIOBBIE MO U TOTEHIUAIbHAS SHEPTUs.
MexaHnueckas SHEprus U 3aKOH €€ N3MEHEHMUS.

KoHcepBaTuBHBIE CHCTEMBI.

DNeMEeHTapHBIN yroi MOBOPOTa U YITIOBAsi CKOPOCTh

CBs13b MEXTy YITIOBOW M TMHEHHON CKOPOCTSIMHU.

VYrnoBoe yckopeHHe.

KacarenpHO€ 1 HOpMaJIbHOE YCKOPEHHUS BO BpallaTeIbHOM JIBUKEHUH
Bpamarensnoe asuxkenne ATT.

MoOMEHT UMITyJIbCA 1 MOMEHT CHJIbI

3aKOH U3MEHEHUS MOMEHTA UMITYJIhCA.

MomeHT umiynbca 1 yrioBasi CKOpocTb. MOMEHT HHEpLUH.
OcHOBHOE ypaBHEHHUE JUHAMUKU BpalaTebHOrO ABrkeHus ATT
OceBble MOMEHTBI HHEPLIUHA HEKOTOPBIX TEJ

Teopema IllTelinepa

Pabota n kuHeTHYEeCKast SHEPTHUs BO BpAIlaTEeIbHOM JIBHXKEHUU
AHaJIOTHsI MEX1y IOCTYNATEIbHBIM M BPAILIATEIbHBIM JIBUKEHUSMH.
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BOIIpOCbI IJISl MOATOTOBKHU K 9K3aMEHY 110 pasaejiay «3JICKTpOMaI‘HeTI/I3M»

IlepBble Bonpochl OnJiera

1. Onpenenenue ’MeKTpocTaTudeckoro nois. Onucanue GU3NYECKOro AEKTPOCTATUIECKOTO
I10JIs1 C TIOMOILBIO BEKTOPHBIX MoJiel. [lone anexkrpudeckoil HanpsxéHHOCTU. Onpenenenne
BEKTOpA JIEKTPOCTATUYECKON HAMPSHKEHHOCTH € MOMONIBIO 3akoHa Kynona. 2. [Tpunuun
CYNEpIIO3ULIMH MOJ€H B OTHOIIEHUH Hanpsk€HHOCTU. [lone nunond. 3. [lonarue tenecHoro
yra. [oHsATHE NOTOKA 3JEKTPOCTATUYECKON HANPS)KEHHOCTH TOYEYHOIO MCTOYHHMKA B BAKYyyMe
Yyepe3 3aMKHYTYI0 TOBEPXHOCTb.

4. Teopema Octporpajackoro-I'aycca B Bakyyme.

5. Teopema OcTporpajackoro-I'aycca B BakyyMe 1 pacuéT moJisi OMHOPOIHO 3apsHDKEHHOU cephl.
6. Teopema OcTporpanckoro-I'aycca B BaKyyme U pacuéT Mosield OqHOPOJHO 3apsSKECHHON
IJIOCKOCTH Y BO3AYLIHOTO KOHJEHCATOpa.

7. Teopema Octporpaackoro-I'aycca B Bakyyme v pacu€T 1ossi OqHOPOIHO 3apsSKEHHON HUTH.
8. [loTeHManbHOCTh 3NEeKTpocTaTudyeckoro nois. [lonsarue norennuana. Beipaxkenue
CKaJIIPHOTO TOJIsl IOTEHIIMAJIA Yepe3 BEKTOPHOE MoJjie HanpsokEHHOCTH. BriBog popMyisl
MOTEHI[Mala TOUEYHOTO UCTOUYHUKA B BAKyyMe.

9. IloTreHIMaNBHOCTH AIEKTpocTarndeckoro nosd. [lonstue noreHunana. Beipaxenue
CKaJIIPHOTO MOJIS NOTEHIIMAJIa Yepe3 BEKTOPHOE o€ HanpskEHHOCTU. [lone moTenmana
OJTHOPOJTHO 3apsKEHHOUN Cephl B BaKyyMe.

10. ITorerumanbHOCTB 3neKTpocTaTHueckoro nosus. [londarue norenuuana. Beipaxkenue
CKaJIIPHOTO MOJIs MOTEHIIMAJIa Yepe3 BEKTOPHOE 1oJie HanpsbkEHHOCTU. [lone moTeHmana
OJTHOPOJHO 3apsKEHHOM IUNIOCKOCTH B BaAKyyMeE.

11. TloTeHIHanbHOCTh AMEKTPOCTATUUECKOTO N0JIsl B BakyyMe. [loHsTHe noreHuuana.



BeIpaxeHue ckaasipHOro IoJist IOTEHIHAalIa Yepe3 BEKTOPHOE o€ HanpshkEHHOCTU. [1ome
MOTEHLIMaja OTHOPOIHO 3apsKEHHOM HUTH B BaKyyMe.

12. TlonsiTue TpagueHTa CKaIIpHON (PYHKIIMN HECKOJIBKUX EPEMEHHBIX. BripaskeHne
BEKTOPHOTO TOJIsS HAPSKEHHOCTH Yepe3 CKASIPHOE T10JI€ MOTEHIMaa.

13. PaboTa 31eKTpocTaTUYEeCcKOro Mmojisi Mo nepeMenieHnto mpooHoro 3apsiaa. [lonsatue
HaNpsHKEHUS.

14. IToTeHManbHast PHEPTUS CUCTEMBI TOUEYHBIX U HENIPEPBIBHO PACIPEAECIEHHBIX 3apsAI0B.
15. IlonaTue auanekTpuyeckon cpenpl. MexaHn3M NoJspu3aliy HEMOISIPHOTO AUAJIEKTPUKA.
Bexkrop nonpusanuu. Jnanexrpudeckas BOCIPUUMUYNBOCTD TUNIEKTPUYECKON cpenbl. 16.
[Tonstue nuanexrpuueckoil cpensl. [loTeHIManbHas YHEPIHsl IMEKTPUYECKOTO AUIOIBHOTIO
MOMEHTA B IEKTPUUECKOM Mojie. MeXaHu3M NOJsSpU3aL|U MTOJIIPHOTO JU3JIEKTPHKA.
JusnexTpudueckas BOCIPUMMYNABOCTD AUIICKTPHKA.

17. Ilone cBsi3aHHOTO 3apsija B MOJIIPU30BaHHOM AMANIEKTpUKe. Teopema OcTporpaackoro
lNaycca B auanexTpuke. BekropHoe nose anekTpuyeckoi HHAYKIUU (3IEKTPHUUECKOTO
CMEILEHHS) U €€ CBSI3b C MOJIEM IEKTPUUECKON HAPSHKEHHOCTH.

18. CBA3b MEXIy MEKTPUUECKON HANPSKEHHOCTHIO CBOOOAHBIX 3apsAI0B B BAKYYME U B
JUDIIEKTPUKE.

19. Ilonatue npoBoasLIel cpenbl. DIEKTPOCTaTUUECKUI MPOBOAHUK. Pacipenenenue
HECKOMIICHCHPOBAHHOTO 3apsA/ia 10 IEKTPOCTATUYECKOMY ITPOBOIHHUKY. DIIEKTPOEMKOCTD
YEIUHEHHOTO IPOBOIHUKA.

20. AHanu3 cUCTEMBI «IIPOBOASIINN AP — TOYEUHBIHN 3apsaa» METOIOM 3€PKaJIbHbIX
n300pakeHni. 3a3eMiIeHue.

21. B3zaumHuas snekTpoéMKoCTh. [110CcKuit KOHIEHCATOP U ero ANEKTPOEMKOCTh. CIIOCOOBI
COCIMHEHUS KOHICHCATOPOB.

22. Bzaumnas amekTpoéMKocTh. Chepruecknii KOHASHCATOP U €T0 3IEKTPOEMKOCTh. 23.
Bzaumuas snektpo€MkocTh. [{MIMHAPUYECKHIT KOHAEHCATOP U €T0 JIEKTPOEMKOCTh. 24.
DHeprust yeIUHEHHOTO 3apsKEHHOTO MTPOBOHHKA, 3apsKEHHOTO KOHJIGHCATOpa U 00BEMHOM
IJIOTHOCTH SHEPTUU 3JEKTPOCTATUUECKOTO MOJIS.

25. OCHOBHBIE MOHATHUS TEOPUH AMEKTPUIECKOTO TOKA: BEKTOP TUIOTHOCTH TOKA U CUJIA TOKA.
CBsi3b MEXly HUMHU.

26. 3akoH Oma B quddepeHnnansHoi hopme.

27. 3akon Oma B MHTETpaILHOM opMe JUIsl OMHOPOIHOTO yuacTka. CONMPOTHRICHHE YYacTKa.
Crioco0bl coeiMHEHHsI COPOTUBIICHU.

28. 3axon Oma B MHTETpaILHOM (hopMe sl HEOAHOPOIHOTO yuacTka. [TonoxuTenpHbIe U
orpunarenbislie J/]C. DHepreTuueckuil CMbICI HHTErpaibHOro 3akoHa OMa. 29. 3akoH

Owma s mpocToro KoHTypa. 3akoHbl Kupxroda.

30. 3akon JIxoyns-Jlenua.

Bropbie Bonpochl 0njieToB

1. BektopHoe npousseaeHue. [IpaBuno Moayns u npaBuio HanpasieHus. 2. [lonstue
MarHuTHOTO MoJsl. MarHuTHast HHAYKIHS KaK CHJIOBAasl XapaKTepUCTUKAa MAarHUTHOTO TIOJIS.
MarnuTHas cocTapisonias cuiibl JIopeHa.

3. 3axoH buo-Casapa-Jlamnaca (bCJI) B Bakyyme.

4. JIBe BEKTOpHBIE XapaKTEPUCTUKH MATHUTHOTO TI0JIS B MAarHETUKE U CBA3b MEXKIAY HUMH.
Boipaskenusi 00bEMHOM MIIOTHOCTH YHEPTUHM MAarHUTHOTO 10Ji B MarHetuke 5. [Ipumenenue
3akoHa bCJI B Bakyyme: MarHuTHast UHIYKIUS B LIEHTPE BUTKA ¢ TOKOoM. 6. Cuita Amnepa Juist
MIPOBOJTHUKA C TOKOM DJIEMEHTAPHOM JJIMHBI U IS IPSIMOTO TIPOBOHHUKA C TOKOM KOHEYHOU
JUTUHBIL.

7. MarauTHbBI MOMEHT U BO3JEHCTBUE HA HETO MATHUTHOTO MOJIsSl. AHAJIOTHSI MEKTy BUTKOM C
TOKOM U MarHUTHOU CTPEJKOM.

8. Marnuthsiil motok. Teopema Octporpasckoro-I'aycca ajisi MArHUTHOTO TIOJISL M BEIBOJIBI U3



He€.

9. Pabora cuiibl Amrnepa B cilydae ydyacTka IPOBOJHUKA C TOKOM

10. Pabota cuibl AMiiepa B cilydae 3aMKHYTOTO KOHTYpPa C TOKOM

11. [oHsATHE LMPKYAAUUN BEKTOPHOTO OIS, 3aKOH MOJTHOTO TOKA B BAKYYME U B MAarHETHKE.
12. [IpuMeHeHHe 3aKOHa MOJIHOTO TOKA: MarHUTHOE 110J1e O0€CKOHEUHO JJIMHHOIO NPOBOJA C
TOKOM B BaKyyMe.

13. IIpumeHeHne 3aK0HA IOJTHOTO TOKA: MAarHUTHOE T10J1€ TOHKOTO TOPOUAA U AJIMHHOTO
COJIEHOW[A.

14. SIBnenue snekTpoMarHuTHOM MHAYKIMK. 3akoH Papajnes u npasuio Jlenna. [lonstue
00paTHOM CBSI3H. 3aKOH JIEKTPOMArHUTHOM MHAYKIUH.

15. puuunst 3/]C MHAYKIMH B IBUKYIIUXCS TPOBOJHUKAX U B HEU3MEHHBIX KOHTYpax
IIPOBOJIHUKOB B [IEPEMEHHOM MarHUTHOM I0JIe. BUXpeBoe 3JEKTpUUYECKOE 110JIE U BBIPAXKEHHE
yepe3 Hero J/1C nHAYKIMH B HEMTOJBUXHOM KOHTYpE IIPOBOJHHUKA.

16. KonnuecTBo 3apsana, MpoTeKiee B KOHTYpE NPOBOAHMUKA IPY U3MEHEHUH ITOTOKOCLICTICHUS
KOHTYpa.

17. SABnenue camounaykuuu. [Tonsarue naaykTUBHOCTH KOHTYpa. IJIC CamonHAYKIIUH. 3aKOH
Oma 7151 yyacTKa LeTH ¢ MHAYKTUBHOCTBIO. DHEPIUsl MarHUTHOTO IT0JIs1 TPOBOIHUKA C TOKOM.



