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1. I_Ie.]'ll/l OCBOCHHUA NUCHHUIIJINHBI.

K ocHOBHBIM mesisiM OCBOEHUS AUCHUIUIMHBI «DU3MKa B MPOU3BOJICTBEHHBIX U
TEXHOJIOTUYECKUX Mpolieccaxy CIAeayeT OTHECTH:
— @opMHUpPOBAaHHE HAYYHOTO MHPOBO33PEHUSI U COBPEMEHHOTO (PU3HYECKOIO
MBIIUICHUS;
— nOpuOOpeTEeHHE TMPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX IS HW3YUYCHHS
€CTEeCTBEHHOHAYYHBIX, 0011ePO(hEeCCHOHANBHBIX U CTIEIIUATBHBIX TUCIUIUINH
K ocHOBHBIM 3agauyaM OCBOCHHS TUCHUIUIMHBI «DU3MKa B MPOU3BOACTBEHHBIX U
TEXHOJIOTUYECKUX Mpolieccaxy CIAeayeT OTHECTH:
— W3yuenue obmieit puznku B 00bEMe, COOTBETCTBYIONIEM KB (UKAIIMK OakaiaBpa

2. Mecrto nucuuninnbl B cTpykrype OOII 0akanaBpuara.

Juctnnminaa «®u3nka B MPOU3BOACTBEHHBIX M TEXHOJOTHMYECKHX IPOIIECCaX»
oTHOcUTCS K Oazomoi yactu (b1.1.) 6a3zoBoro mukina (b1) ocHoBHOM oOpa3oBaTenbHOM
nporpammbl 0akanaspuata (OIT).

«®du3zuka B IPOM3BOJCTBCHHBIX M TEXHOJIOIMYCCKHX IIpoIeccax» B3aMMOCBsI3aHa
JIOTUYECKH U COAEPKATEITHHO-METOANYECKH CO caeayromumu nucuuruinaamu OI1

B 6az0601i vacmu 6azosozo yukna (b1.1.):

— Bricmias MmaTeMaTuKa,;
—TeopeTnueckas MEXaHUKA,

3. IlepevyeHb NIIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHs 10 JUCHUILIMHE (MOAYJIIO0),
COOTHECEHHbIE € IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHUSI 00pPa30BaTeJbLHOMI
NpPOrpamMMBbl.

B pesynprare ocBOEHUS AUCHUILIMHBI (MOIYJs) y OOydaronuxcsi (popMHUPYIOTCS
CIEAYIOIIUE KOMIIETCHIIMM M JOJKHBI OBITh JOCTUTHYTHI CIIEIYIOIIHE PEe3yJbTaThl
o0yueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIIUX KOMITETCHITUM:

B pesyabTare
OCBOCHUSA
Kon o0pa3oBaTeIbHOM Ilepeyenb MIaHUPYEMbIX Pe3yJbTATOB
KOMIIeTCHIIUH NMPOrpamMMblI o0y4eHHUsI 110 AUCHHILINHE
o0y4Jarommiics 10J7KeH
o01axaTh

OIIK-1 CrniocobeH npuMeHsITh 3HATh:
€CTeCTBEHHOHAYYHbIC U e  OCHOBHBIC IOHSTHS €CTECTBCHHOHAYYHBIX H
OOLIENHKEHEPHEIE OOIIEMHXCHEPHBIX TUCITUILINH,




3HAHUS, METO/IbI
MaTEeMaTUYECKOTO
aHau3a u
MO/ICTTUPOBAHUS

B o0nacTu
npodeccrnoHaIbHOM
JCSITEIIBHOCTH

npUMeHsieMbIe B chepax MpoU3BOCTBA
TOBAapOB HAPOJHOTO MOTPEOICHUS, B T.4U.
MPUMEHSIEMBIC B MTOJIUTPpapuIecKoM 1
YIaKOBOYHOM NPOU3BOJICTBAX;

®  METOABl MAaTEMaTHYECKOT0 aHaIK3a !
MOJIETMPOBAaHHMS ITPOLIECCOB, TAPAMETPOB
KadyecTBa MPOAYKIUH NOIUTPadUIECKOro U
YIaKOBOYHOT'O IPOU3BOJICTB.

yMeTh:

e  BBHIOMpPATH CTAHAAPTHBIE METOBI
MIPOBEJIEHNS SKCIIEPUMEHTAIBHBIX
WCCIICIOBAaHUH U y4acTBOBATh B pa3paboTKe
HECTaHJIapPTHBIX METOAMK HCCIIEIOBaHMS;

®  [IPUMEHITH METOJAbI MAaTEMAaTHYECKOTO
aHaJIN3a ¥ MOJEIMPOBAHUS MPOLIECCOB,
CBOWCTB MaTepHaJiOB U XapaKTePUCTUK
BBIITYCKaeMOU MPOAYKIHH.

BJIAJETh:

e  METOJaMM CUCTEMATHU3ALNU JAHHBIX
9KCIEPUMEHTAIBHBIX UCCIEA0BaHUI
TEXHOJIOTMYECKUX MPOLIECCOB U MaTEpPHAIIOB
NONUrpaduIecKoro U ynakoBOUHOI'O
MIPOU3BOJICTB;

e croco0amMu MOArOTOBKM MaTepUaIOB ISt
COCTaBIICHUSI HAYYHBIX 0030pOB,

My OJIMKAINi, OTYETOB.

OIIK-3

CrniocobeH mpoBOAHUTH
HU3MEepeHus,
o0pabaTsIBaTh
IKCIIEPUMEHTAIbHBIC
IaHHbIE, HAOII0OaTh U
KOPPEKTHPOBATH
napamMeTphbl
TEXHOJOTHYECKHIX
MIPOIIECCOB

3HaTh:

- CBOICTBa MaTEpPHAaJIOB HOIUTPAPHUECKOTO U
YIaKOBOYHOI'O TIPOU3BOJICTB;

- IOKa3aTeNy KadyecTBa MPOAYKIUN
NONUrpaduIecKoro U ynakoBOYHOI'O IIPOU3BO/ICTB;
- METOJIbl U CPENCTBA U3MEPEHUM, UCTIBITAHUN U
KOHTPOJISI, IPUMEHSIEMBIE B MOTUTPahUIeCKOM U
YIaKOBOYHOM IPOU3BOJICTBAX;

- OCHOBHBIE METPOJIOTHYECKUE XapPAKTEPUCTHKH
CPEICTB U3MEPEHUII.

YMerh:

- U3MEPATH U OLIEHUBATh CBOMCTBA MaTepHaIOB
NOJUrpaUIeCcKOro ¥ ynakoOBOYHOTO
IIPOU3BOJICTB;

- OLICHUBATh U U3MEPSATH [T0OKA3ATEIIN Ka4eCTBa
noJUrpaguyecKor ¥ ynakoBOYHOM MPOAYKIINY;

- BBIOMPATh HOBEHIIINE METObI UCTIBITAHUHN U
OLIEHKH MaTepHaJIOB, POLIECCOB U
o0opyoBaHus, nMorypadpuKaToB; MPUMEHSATh
JITOPUTMBI 00pabOTKH PE3yIbTATOB
U3MEPCHUI;

- OCYILLECTBIISITh KOHTPOJIb PUTOJHOCTU
CpeACTB U3MEpPEHUil K paboTe; MPOBOIUTD
KaJHOPOBKY CPEICTB U3MEPEHUIA.




Baanern:

- HABBIKAMU U3MEPECHUM, UCTIBITAHUN U
KOHTPOJISA IapaMeTPOB IIPOLIECCOB, CBOMCTB
MaTepHaoB, Moy (}hadprUKaToB U TOTOBOM
MPOAYKIHUH MOJUTPadUIECcCKOro u
YIIAaKOBOYHOI'O IIPOU3BOJICTB;

- HaBbIKaMH INIOAT'OTOBKH aHAJIUTUYCCKUX
OTUYCTOB B IICPBUYHBIX TPOU3BOJCTBCHHBIX
noapa3aciICHUAX.

4. CTpyKTYypa ¥ coaepkaHue TUCUUILIHHBI.

OO6mast TpyJ0EMKOCTh JIUCIUIUIMHBI COCTaBISIET 6 3a4eTHBIX €AUHUIILI, T.e. 216
akajeMudeckux yacoB (u3 Hux 120 yacoB — camocTosATeNbHas paboTa CTYJIEHTOB).
Ha nepBoMm kypce BO BTOpPOM ceMmecTpe BaiaensieTcss 3 3adeTHble equHulpl, T.c. 108
aKazieMu4yeckux 4acoB (u3 HuX 60 4acoB — caMoCTOsITeNIbHasl padoTa CTY/ICHTOB).
Ha BTOpOM Kypce B TperbeM ceMmecTpe BblAensercss 3 3adyeTHble eauHulbl, T.c. 108
aKaJeMU4ecknx 4acoB (M3 HuX 60 4acoB — caMoCTOsITeNIbHAsl paboTa CTY/ICHTOB).

Pacnpenenenuie ayIuTOPHBIX YaCOB MO BUJIaM 3aHATHI IPOU3BOJUTCS CIETYIOIIUM

00pa3zom.
Bropoii cemecTp: nexuuu — 0,5 gyaca B Hegento (4 yaca), madbopatopHbie padoTsl — 0,5 gaca
B Henento (8 yacoB), hopmMa KOHTPOJIS — HK3aMEH.
Tpertnii cemecTp: nexkunuu — 0,5 yaca B Heaento (4 dyaca), mabopatopHsie padotsl — 0,5 gaca
B Henento (8 4acoB), , popMa KOHTPOJIS — IK3aMEH.

Ctpyktypa u cojepxkaHue AUCHUILIMHBI «®Du3uka B MOPOUZBOACTBEHHBIX U
TEXHOJIOTUYECKUX Mpolieccaxy Mo CpoKaM U BUAAM pabOThl OTPAXKEHbI B MPUIIOKEHUU A.

Conepsxkanue pa3ieioB JUCHUILTHHBI
Bropoii cemecTp

Hanpsizk€HHOCTD 2JIEKTPOCTATHYECKOIO OIS

DJIEKTPUYECKUN 3apsA] KaK MCTOYHHMK 3JIEKTpOCTaTH4YecKoro mois. 3akoH KyioHa.
[MpuHnmmer  OMM3KOMEUCTBUS W nmaimbHOAeHCTBHUA.  [loHATHE  (PUBHYECKOTO  TIOJIS.
DNEeKTPOCTaTUYECKOE MOJIE KaK YaCTHBIN clydail (pu3udeckoro mois. MareMaTudeckue mos
KaK CIoco0 OMMCaHUs HEMPEPHIBHO pachupeaenéHHon Marepun. Hampsmk€HHOCTD Kak CHIIOBas
XapaKTEPUCTHUKA DJIEKTpUUYECKOro monsd. [IpyuHuun cyneprno3uuuu 3IEKTPUYECKUX ITOJEH B
npuMeHeHun K Hanpsok€HHoctu. [lome  pumons.  OcoOEHHOCTH — CHUJIOBBIX — JIMHUU
MOJITHANPSKEHHOCTH DJIEKTpOCTaTHUECKOro nojs. [lotok Bekropa Hanpsxk€HHocTu. Teopema
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Octporpanckoro-I'aycca (OI') B Bakyyme. Ilpumenenme teopembr OI' s pacuéra
HaNpsHKEHHOCTU PACTIPENEIEHHBIX NCTOYHUKOB.

IMoTeHUMAJ 3JIEKTPOCTATHYECKOTO TOJISI

[ToTeHIMATBHOCTh DJIEKTPOCTATHYECKOTO oA, [loTeHIManm Kak sHepreTuvecKas
XapaKTepUCTUKA dJEKTpocTaThdeckoro 1mojs. CBs3b MeEXAy HaNpsHKEHHOCTBIO W
MOTEHIIUAJIOM. [IpUHIIAIT CYTIEPIIO3UIIMN DJIEKTPOCTATHYCCKUX TIOJICH B TPUMCHEHHH K
noteHnuany. Hampspkenue. Pabora 35eKTpocTaTHYECKUX CHIJI HA TIEPEMENICHUH TPOOHOTO
3apsifa. DHEPTUsi CUCTEMBI 3apsiI0B.

JAM3J1eKTPUKHM U IPOBOJHUKH B YJIEKTPOCTATHKE

Jndnextpuueckas cpena. I[lomspuszanus. [udiexkrpudyeckass BOCIPUUMYUBOCTb.
Teopema OI' B gusnektpuke. Jludnexkrpudeckas MTPOHULAEMOCTb. OJJIEKTPUUYECKOE
cmemenne (uHAykuus). [loHsTHE 3IEKTpOCTATUUYECKOrO MpOBOAHUKA. PacrmpeneneHue
3apsia MO €ro IOBEPXHOCTH. OJEKTpUYeCKas €MKOCTh YEIMHEHHOTO NPOBOJHUKA.
B3aumHuas éMKOCTh IByX NpOBOAHUKOB. KOHAEHCATOPBI. DHEPIrUus 3JIEKTPUUECKOTO MOJIS.

3aKOHBI NOCTOSHHOTO TOKA

BekTop mmotHocTtn Toka. Cmita Toka. 3akoH Oma B auddepeHnuaibHon Gopme.
VYnenwHoe comnpoTuBiieHue cpeabl. 3akoH Oma B uHTerpanbHoil popme. ConpoTuBieHue
yyacTka 1enu. OnektpoaBuxymas cuna (DJC) yuactka. 3akon J[xoyns-Jlenma B
UHTETpaibHOM U B qudpepennnanbuon popmax.

Marnerusm

MarauTHOoe moJie U €ro BO3JCWCTBHE Ha ABWXKyluecs 3apsanbl. Cuna JlopeHia.
MaruautHas uHayknus. Cuma Amnepa. MarHuTHBIE MOMEHT M BO3JICMCTBUE HA HETO
MarHutHoro mnoJis. McTtouHukn MarHutHoro mnons. 3akoH buo-CaBapa-Jlamnaca.
Marnutsbii otok. Teopema OI' nnsa marauutHoro mois. Pabora cunmbl Ammepa. 3akoH
MOJTHOTO TOKA U (hu3nueckas Teopema CTokca B BakyyMe U B Maruetuke. Hanpsik€HHOCTh
MarHuTHOTO TOJisl. MarHuTHas BOCOPUUMYHMBOCTP M MAarHUTHAasE MPOHHUIIAEMOCTb.
JIuHeiiHple MarHeTUKW (AMa- W TMapaMarHeTUKH) W HEJIWHEWHBIM  MarHETHKH
(beppomarneTuku). HamarunuuBanue  (EeppOMAarHETUKOB:  KpHBas  HavaJdbHOU
HAMarHM4YE€HHOCTH, MpeAeabHas U HeNpeaelbHbIC MeTIN TucTepesuca. JKECTKUE U MSATKUE
MarHeTHKH.

JJIeKTPOMATHUTHAS MHAYKIUA

3akon @apanes wu 1npaBwio JleHma. BuxpeBoe 3ieKTpUuYecKOe — TOJIE.
Camounnnykuus. IlepexonHbeie Mpouecchl B 3JIEKTPUUECKON LENU. DHEPruss MarHUTHOTO
TOJISL.

Tperuii cemecTp



YpaBHenus MakcBesia

Juddepennuanbuble onepaTopbl Teopun nojisi. MiHTerpaibHbie T€OPEMbI TEOPUU
nonst: I'aycca m Crokca. I[loTeHuuanbHble W BUXPEBbIE BEKTOpHBIE TONs. (CBeneHue
WHTETPAJIbHBIX YpaBHEHUM »HJIEKTpOMarHeTusmMa K Ju@depeHIraIbHbIM yPaBHEHHUSIM
Makxkcgemna. TOK CMEEHUs.

Kouse0anus

lNapmonnueckue konebanus. JuddepeHinumanbHoe ypaBHEHHE TapMOHUYECKHUX
KoJiebaHuil u ero oOiiee penieHre. BekropHoe mpeAcTaBieHne TAPMOHUUECKUX (DYHKIIUM.
Mexannueckue MasTHUKU. WeanbHbld KojeOaTeNbHBIM KOHTYp. [‘apMoHHMuYeckue
KOJIeOaHUsI C PHEPreTUYECKOW TOUKHM 3peHHs. 3aTyxarouue kosieOanus. BrIHyXIeHHbIE
konieOanus. Pe3onanc ammuutynbl. Pe3oHaHC CKOpOCTH. AMIUIUTYJA TMOTJIOIIEHUS U
aMIUIUTY 1A JUCIIEPCHH.

BoJunbl

Bosmyniennsa mexanmdeckon cpenbl. BonHoBoe ypaBHeHMeE. BBIBOJ BOJHOBOIO
ypaBHeHMs W3 ypaBHeHMM MakcBemta. CBOWCTBAa  DJEKTPOMATHUTHBIX — BOJIH.
I'apmonuueckue BosHbl. PazoBas CKOpocTh. JlnmuHa BOJIHBL. BOJHOBOW BEKTOP.
NHTEHCUBHOCTP TapMOHHUYECKOM BOJIHBI. IlakeTbl rapMoHMYECKMX BOJIH. ['pymnroBas
CKOPOCTh. JlJIMHAa KOrepeHTHOCTU. BpeMs KOrepeHTHOCTH.

HNurteppepenuus

Asnenune wunHTepdepenuun. KorepentHsie wucTouHukd. HeoOxonumbie u
JIOCTaTOYHbIE YCIOBUSI KOTEPEHTHOCTU UCTOUHUKOB. MHTEepdepenus chepruueckux BOJIH.
Ontuueckuit xof. YcnoBus UHTEP(EPEHIIMOHHOTO MAKCUMyMa W MUHUMYyMa. Y CJIOBHUE
BpeMeHHOU korepeHTHOCTU. CxeMa FOnra. Uutepdepenius B ToHkuX 1ieHkax. Kombla
HeroTona. IIpocTpancTBeHHAss KOTEPEHTHOCTb.

Audppaxkuus

Asnenne nudpaxuuu. [lpunnun TrolireHca-Openens.  3oHbl  DOpeHens.
[IpssMOTMHEMHOCTB pacIpOCTPaHEHHS CBETA B OTHOPOIHOM cpefe. Audpakius OpeHens Ha
KPYIJIOM OTBEPCTHHU. YCIOBHE TE€OMETPUYECKOM ONTUKHU. YcCloBUE Audpakiuu
Opaynrodepa. Hudpakius OpayHrodepa Ha menn U Ha OAHOMEPHON TUPPaKIIUMOHHON
pemétke. Hudpakius @paynrodepa Ha Kpuctamiax. YcioBue Bynbda-bparra.
Pazpemaroias cnocoOHOCTh AUGPAKIIMOHHON pEIETKU. AJBTEPHATUBHOE MPUHIIUITY
['tolirenca-®Openens onucanue audpakuuu: napamerp audpakinuu. Hudpakius
Opaynrodepa cxopsuuxcst BoaH. Onucanue nqudpakinuu OpayHrodepa MiIoCKUX BOJH C
MMOMOILIBIO COOTHOILLICHUSI HEONPEAETEHHOCTEM.

MMoasspuzanus



[TortepeyHOCTh BOJH W TOJISIPU3AIMOHHBIE SIBJIEHUSA. /[MarpamMmMa MHTEHCUBHOCTH.
Martpuiia KOrepeHTHOCTH M CTENEHb KOTePEHTHOCTH oceil. HopmanbHbIE KOOpPJIMHATHI.
[Tonsapuzammss B (a30BO-HEKOTEPEHTHBHIX  BOJIHAX:  HEMOJSPU30BAHHBIA  CBET;
IUIOCKOTIOJISIPU30BAaHHBIM  CBET; 3aKOH Mairoca; 4YacTUYHO TIOJIIPU30BAHHBIM  CBET.
[Tonsapuzanuss B (Pa30BO-KOTEPEHTHBIX BOJIHAX: JieBas W TMpaBas dIJIMNTHYCCKAs
MOJIsIpU3anms; Kpyroas nojsgpusanus. OnTudyecku akTuBHble cpeanl [lonspusaimoHHbie
METOABI: 3aKOH bprocrepa; ABOMHOE JIy4ePEIOMIICHUE; TUXPOU3M.

5. O6pa3oBaresibHbIE TEXHOJIOTHH.

Mertonuka  mpenojaBaHust — AUCHUIUIMHBL  «®Du3uKa»  mpeaycMaTpuBaeT
WCIOJB30BaHUE PA3IUYHBIX (OPM MPOBENECHHUS TPYNHOBBIX U HUHAUBUIYaTbHBIX
ayIUTOPHBIX 3aHSATUNA B COUYETAHUM C BHEAYAUTOPHOU pabOTOH ¢ 1enbio (OpMUPOBAHUS U
pa3BuTHUS NMPOo(hecCUOHATBHBIX HABBIKOB CTYIEHTOB.

1) U3znoxkeHue NEKIMOHHOTO MaTepualia Mo PAay pa3liesioB COMPOBOKIACTCS
npe3enTaruamMu Microsoft Office Power Point, BKkIrodarommumMu UCIOIb30BaHUE TEKCTOB,
(hOTOCHUMKOB, PUCYHKOB, CX€M, MOJIEJI€H, BUPTYaIbHBIX SKCIIEPUMEHTOB.

2) B xome nekuuii NOPOBOIAATCS JEMOHCTPALMOHHBIE SKCIEPUMEHTHI C
MCIIOJIb30BaHUEM SKCIIEPUMEHTAIBHOM 0a3bl Kadeapsl.

3) CTyneHThl BBINOJHAIOT Ja0OpaTOpHbIE pabOThl (PU3MUYECKOTO MPAKTUKYMa B
nabopaTopusax kadeapsl «DPuzukay. YueOHbIE MaTepHabl IJII CAMOCTOSTEIHFHON PaObOTHI
M0 MOATOTOBKE K JIOMYCKY M K 3allUTe Ja0OpaTOPHBIX pabOT CTYAEHTHI MOTYT MOJIYy4YaTh
JTUCTAHIIMOHHO C caiTa Kadeapsl.

4) TIpoBepka pe3yJbTaTOB BHEAYJUTOPHOU paOOThI CTYIEHTOB OCYILECTBIISIETCS C
MOMOIIBI0 TPOBEACHUS KOHTPOJBHBIX PaboT, OMpoca, 3alUThl JTa0OpaTOPHBIX padoT, a
TaKKe MpUEMA IK3aMEHOB.

[Ipu nmpoBeneHun 3aHATHII O TUCHUIUTMHE TpuMensieTcst cuctema C/O -
Ims.mospolytech.ru. Ha mnargopme CO no aucuuriinae MoryT ObITh pa3MeIIEHBI
y4eOHbIC, METOJIMUECKUE U UHBIE MaTepUalibl, CHOCOOCTBYIOIIUE OCBOCHUIO AUCIUTIIIUHBI
CTy/JICHTaMHU.

[Ipu npoBeneHnM 3aHATHI TaK:Ke€ MOTYT ObITh peaanu30BaHbl Takue POpMbI Kak
BeOuHaps! (Ha iathopme ZOOM, Webinar, Webex), onnaitn TectupoBanue,
MPOMEXKYTOUHASI aTTECTAllUs C MPUMEHEHUEM JIEKTPOHHBIX CPEACTB.

6. OneHo4yHbIe cpeacTBa AJIs TEKYLIEr0 KOHTPOJISl YCIIeBAeMOCTH, IIPOMEKYTOYHOM
arTecTaluM 110 UTOraM OCBOCHMS JUCHHMILIMHBI H Y4eOHO-MeTOoAnYecKoe
o0ecneyeHne caMOCTOATEIbLHON PadOThI CTYICHTOB.

B npouecce 00yueHus HCHOIB3YIOTCS — CIEIYIOLIME  OLEHOYHBIE  (HOPMBI
CaMOCTOSITEIbHOM palbOThl CTYACHTOB, OIICHOYHBIE CpPEACTBA TEKYIIETO KOHTPOJIs
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIUN:



Bo BTOpOM cemecTpe

— BBITIOJTHEHUE U 3al[UTa YETHIPEX Ta00OPATOPHBIX PAOOT MO IIEKTPOMArHETU3MY;
— BBITIOJHEHUE YEThIPEX KOHTPOJIBHBIX padoT;

— peryisipHOE MPOBEAEHUE YCTHBIX OMPOCOB;

— 3K3aMEH MO pa3feny «IEKTPOMarHeTU3M

B TpeThLeM cemecTpe

— BBINOJHEHUE U 3aIUTa YETHIPEX JTa0OPATOPHBIX PAaOOT MO ONTHUKE;
— BBINIOJHEHUE YETHIPEX KOHTPOJIBHBIX paldoT;

— peryisipHOE MPOBEAECHUE YCTHBIX OMPOCOB;

— 3K3aMeH 1o pazzeny «KonebaHus, BOJHBI, ONITHKA»

OOpa3upl 3a7aHuid AJisI MPOBEJACHUSI TEKYIIETO KOHTPOJS: KOHTPOJIBHBIX PpadoT,
BOIIPOCOB JJIs1 YCTHOT'O ONPOCa, BOIIPOCOB IS SK3aMEHOB, a TaKKe OUJIETOB JIJIsl 9K3aMEHOB
MPUBEJECHBI B IPUIOKEHUU 2.

6.1. ®oH/ OLICHOYHBIX CPEICTB AJIs IPOBeICHUS MPOMEKYTOYHOM aTTeCTALMHU
o0yyaromuxcs Mo AMCUMILIMHE (MOLYJIIO).

6.1.1. IlepeyeHp KOMIETEHUUI ¢ YKa3aHMEM 3TANOB UX (POPMUPOBAHUA B Ipouecce
0CBOCHHUSA 00pPa30BaTeJIbHON NPOrPaAMMBI.
B pe3ynbrare ocBOEHUS TUCHUILIUHBI (MOAYJIIS1) GOPMUPYIOTCA CIAEAYIONTME KOMIIETCHIUU:

Kon B pe3yiabTate ocBoeHus1 00pa30BaTeJbLHONH MPOrpaMMbl 00y4aronuiics
KOMIIETEHIIUH JOJIZKeH 00/1a1aTh

OIIK-1, OIIK- | ymeHMeM HCNONB30BaThb OCHOBHBIE  3aKOHBl  €CTECTBEHHOHAYYHBIX

3 IUCLUUIUINH B TPO(ECCHOHATBHON NEATETbHOCTH, MPUMEHSITh METOJbI
MaTEMaTUYECKOr0 aHaliu3a M  MOJEIHMPOBAaHMs, TEOPETUYECKOTO M
9KCIIEPUMEHTAIBLHOTO UCCIIEI0BAHUS

B nportecce ocBoeHus 00pa3oBaTeIbHOM MPOTPaMMBbI TAHHBIE KOMITETCHIINH, B TOM YHCIIC
WX OTICIbHBIC KOMIIOHEHTHI, (POPMUPYIOTCS TOITAITHO B XOJI€ OCBOCHUS O0YUYAIOIIUMHUCS
TUCITUTUTHH (MOJyJIe), TPAaKTUK B COOTBETCTBUU C YYCOHBIM IUIAHOM W KAJICHIAPHBIM
rpadukoM yueOHOTO Mpoliecca.

6.1.2. Onucanue nmokaszarejeil 1 KpUTepueB OLEHMBAHUS KOMIIeTCHIUIA,
(popMUpyeMBIX 10 HTOraM OCBOCHHUSA TUCHHUILIMHBI (MOYJIfA), ONMMCAHUE KA
OLICHUBAHUS
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[Toka3areneM olleHUBaHUs KOMIETEHIIUA Ha Pa3IMYHBIX dTanax ux GopMUpOBaHUs

ABIIAACTCA OOCTHIXKCHHC O6y‘-IaIOH_II/IMI/ICSI ITaHUPYEMBIX PE3YJIbTATOB 06y‘-IeHI/I$I 10

JTUCHUTUIMHE (MOJIYIIO).

IToka3arean

Kpurepun onennBanust

2

3

4

5

OIIK-1, OIIK-3 - Crioco0eH NpUMEHSITh eCTeCTBeHHOHAYYHbIe H 00IIeHH:KeHepPHbIe 3HAHUS, METOABI
MATeMaTHYeCKOr0 AaHAJIN3a M MOJeJHPOBaHUs B 00/1acTH PO ecCHOHATBHOM TeTeJJbHOCTH, CII0CO0eH
NPOBOJAUTH H3MepeHns, 00padaTbIBaTh IKCIIePIMEeHTATbHbIE JaHHbIe, HA0JII0IATh U KOPPEKTHPOBATH
napaMeTpbl TEXHOJIOTHYEeCKHUX MPOLEeCcCOB

3HATh:

- OCHOBHBIC
TOHSTHUS
€CTECTBCHHOHAYYH
BIX U
OOIIEHHKEHEPHBIX
JHCIMIUTAH,
NPUMEHSICMBIC B
cepax
MPOU3BOJICTBA
TOBapOB HAPOIHOTO
noTpeOIeH s, B T.Y.
NPUMEHSCMBIC B
nonurpaduieckom
Y YIIaKOBOYHOM
MPOU3BOJICTBAX;

- METOJIbI
MaTeMaTHYECKOTO
aHanm3a u
MOJICITHPOBAHUS
HPOLECCOB,
napaMeTpoB
KavecTBa
TPOTYKIHH
NOJUrpaduIecKoro
Y YIIaKOBOYHOT'O
MPOU3BOJICTB;

- CBOMCTBA
MaTepHaoB
noJurpaduyeckor
0 ¥ YIIaKOBOYHOTO
MIPOU3BOJICTB;

- TOKa3aTenu
KayecTBa
MPOAYKLIUHT
noJurpaduyeckor
0 ¥ YIIaKOBOYHOTO
MIPOU3BOJICTB;

- METOJIBI U
CpeAcTBa
U3MEPECHUH,
HUCIBITAaHUN U

OOyuaromuiics
JICMOHCTPUPYET
MOJTHOE OTCYTCTBHUE
WA HEIOCTATOYHOE
COOTBETCTBHE
CIIEAYIOIINX
3HAHUI: OCHOBHBIX
3aKOHOB U MTOHSATHI
(U3UKU OCHOBHBIX
(uznyecKkux
METOJIOB
HCCIICIOBAHUS

OOyuaromuiics
JICMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHE

CJIEIYIOIUX 3HAHUM!

OCHOBHBIX 3aKOHOB
U TIOHATUH PU3HKH,
OCHOBHBIX
(uznyecKkux
METOJIOB
WCCJICIOBAHUSL.
HomyckaroTcs
3HAYUTEIHHBIC
OIIIMOKH,
MPOSIBISETCS
HEJ0CTATOYHOCTh
3HAHUM, 110 pATy
IOKa3aTelIcH,
oOyJaromuiics
WCTIBITHIBACT
3HAYUTEIHHBIC
3aTPyTHCHHS MTPH
OIePUPOBAHHUH
3HAHUSMU U TIPH UX
MEPEHOCE HA HOBEIC
CUTYaITUH.

OOyuaromuiics
JICMOHCTPUPYET
YaCTUYHOC
COOTBETCTBHE
CITEAYIOIINX
3HAHUI: OCHOBHBIX
3aKOHOB U MTOHSATHI
(U3UKU OCHOBHBIX
(uznyecKux
METO/IOB
HCCIICIOBAHUS, HO
JIOTYCKAOTCSI
HE3HAYUTEIIbHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyAHCHHS TIPU
AHATTUTHICCKUX
OTIepaIUsIX.

OO0yuaromuiics
JIEMOHCTPUPYET
MIOJTHO®
COOTBETCTBHE
CIIETYFOIINX
3HAHUI: OCHOBHBIX
3aKOHOB H MTOHSATHI
(U3UKH OCHOBHBIX
(uznyecKkux
METO/0B
HCCIICIOBAHNS,
CBOOOAHO
OnepHpyeT
nproOpeTEHHBIMU
3HAHUSIMH.
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KOHTPOJI,
MPUMCHSACMBIC B
NOJUrpagpuIecKo
M U YIIAKOBOYHOM
MIPOU3BOJICTBAX;

- OCHOBHBIE
METPOJIOTUYECKUE
XapaKTEPUCTUKU
CPEACTB
U3MEPECHUM.

yMeThb:
- BEIOMpATh
CTaHIapTHBIC
METOIbI
MPOBEICHUS
IKCTICPUMEHTAIBHBI
X UCCIIEIOBaHUHN U
y4acTBOBaTh B
paspaboTke
HECTaHAAPTHBIX
METOIHK
UCCIICIOBaHUS;

- IPUMEHSITh
METO/IbI
MaTeMaTHYECKOTO
aHanm3a u
MOJICITMPOBAHUS
MIPOIIECCOB, CBOMCTB
MaTepuaoB 1
XapaKTePUCTHK
BBIIyCKaeMOil
MPOTYKIIUH;

- UBMEPSTH U
OLICHHUBATh
CBOMCTBA
MaTepuaioB
noJurpaduyeckor
0 U YIIaKOBOYHOI'O
MPOU3BOJCTB;

- OLICHUBATh U
U3MEPATH
MOKa3aTesn
Ka4yecTBa
noJurpaduyeckon
U yIIaKOBOYHOU
MPOAYKIHNH;

- BEIOUpATh
HOBEUIINE
METOJIbI
WCIBITAHUHN U
OLIEHKH
MaTepHUaJIOB,
IIPOLIECCOB U
obopymoBaHus,
noiypabpukaros;

OOyuarommuiics He
yMEEeT WIU B
HEA0CTaTOYHOMI
CTETICHH yMeeT
MPUMEHSAThH 3HAHUS
o pusuke K
PELIEeHUIO
MPaKTHYECKUX
3amad,
HCIIOJTb30BaTh
MaTeMaTHYECKUI
anmapar npu
BBEIBOZIC
¢duznuecKkux
3aKOHOB,
TJIAHUPOBAThH U
BBITIOTHSTh
yaeOHoe
AKCIIEPUMEHTAIBHO
€ U TEOpEeTHYECKOe
HCCIIeIOBaHNE
¢duznuecKkux
SIBJICHUM

OOyuaromuiics
JEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHE
CIIEAYIOIINX
YMEHUI: MPUMEHSTh
3HaHUs 10 QU3MKE K
PELIEeHHUIO
MPaKTUIECKUX
3ajad,
WCTIONb30BaTh
MaTeMaTHYEeCKUH
anmapar MpH BBIBOJE
¢duznaecKkux
3aKOHOB,
TJIAHUPOBAThH U
BBITIOJHSTH yU4eOHOE
9KCTIIEPUMEHTAIILHOE
U TEOPETUYECKOE
HCCIIeIOBaHNE
¢duznaecKkux
SIBJICHUM.
JHomyckatorcst
3HAYHUTEIILHBIE
OIIIMOKH,
MPOSIBIISICTCS
HEI0CTaTOYHOCTh
YMEHHH, 10 pALy
nokKasarejiei,
oOyJaromuiics
UCTIBITHIBAET
3HAYHUTEIILHBIC
3aTpyIHEHHS IPU
OTIEPUPOBAHUU
YMECHHSMU TPU UX
NepeHoce Ha HOBbIE
CUTYyaLuH.

OOyuaromuiics
JEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE
CIIEAYIOIINX
YMEHUI:
MPUMEHSITh 3HAHUS
o pusuke K
PELIEeHHUIO
MPaKTUIECKUX
3ajad,
WCTIONB30BaTh
MaTeMaTHYeCKUH
anmapar npu
BBEIBOZIC
¢duznaecKux
3aKOHOB,
MUIaHUPOBATH U
BBITIOJIHS T
yaeOHoe
9KCIIEPUMEHTAIILHO
€ U TEOpeTHYECKOe
HCCIeI0OBaHNE
¢duznuecKux
SIBJICHUM. YMeHUs
OCBOCHBI, HO
JIOITYCKAIOTCSI
HE3HAYUTEIIbHbIC
OIIIMOKH,
HETOYHOCTH,
3aTpyIHEHHS IPU
AHAJTMTUIECKUX
oTepanusix,
MepeHoce YMEHUH
Ha HOBBIE,
HECTaHIapTHBIE
CUTYyaLuH.

OO0yuaromuiics
JEMOHCTPUPYET
MOJTHOE
COOTBETCTBHE
CIIEAYIOIINX
YMEHUI:
MPUMEHSITH 3HAHUS
o pusuke K
PELIeHHUIO
MPaKTUIECKUX
3ajad,
WCTIONB30BaTh
MaTeMaTHYeCKUH
anmapar npu
BBEIBOZIC
¢duzngecKkux
3aKOHOB,
TUTaHUPOBATH U
BBITIOJIHS T
yaeOHoe
SKCIIEPUMEHTAIILHO
€ U TEOpeTHYECKOe
HCCIIeI0OBaHNE
¢duznuecKux
sneHnii. CBOOOAHO
orepupyer
nproOpPEeTEHHBIMU
YMEHUSIMH,
MPUMEHSET UX B
CUTYyaLusixX
MTOBBILIEHHOHN
CJIO’KHOCTH.
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MIPUMEHSATH
aJICOPUTMBI
o0paboTku
pe3yabTaToOB
U3MEPCHMUI;
- OCYLIECTBJIIATh
KOHTPOJIb
MPUTOTHOCTH
CpPEACTB
U3MEPEHUM K
pabore;
MPOBOJUTH
KaJHOpOBKY
CpPEACTB
U3MEPECHUM.
BJIAJETh: O6yuatommuiicst He Obyuatomuiics Obyuatomuiics O6yuaromuiics B
- METOAaMH BJIaJieeT WU B BJIaJIeeT CUCTEMOI YaCTUYHO BIAJiCeT | TMOJHOM 00beMe
CHCTEMaTU3aIH HEI0CTATOYHOM TEOPETUUECKUX CHCTEMOH BJIaJieeT CUCTEMOI
TaHHBIX CTETICHH BJaJeeT 3HAaHUH N0 QU3UKE, | TEOPETUUECKUX TEOPETUUECKUX
SKCHEPUMEHTAIBHBI | CHCTEMOM METOOJIOTHEH U 3HaHWH N0 QU3UKe, | 3HAHUHU MO PU3HKe,
X HCCIIeI0BaHUN TEOPETUUECKUX METOoAaMHt METOOJIOTHEH U METOOJIOTHEH U
TEXHOJIOTHYECKUX 3HaHWH 10 QU3UKE, | PU3HUECKOTO METOoAaMHt METOoAaMHU
MPOILIECCOB U METOOJIOTHEH U 9KCIIEPUMEHTA, ¢u3nIecKoro ¢u3nIecKoro
MaTepHajoB METOAaMHU HaBBIKAMH PEILICHHUS | DKCIIEPUMEHTA, 9KCIIEPUMEHTA,
nonurpaduueckoro | Gpuzndeckoro KOHKDPETHBIX 33/1a4 | HAaBBIKAMH PEILICHHUS | HABBIKAMH PELICHUS
U YIIaKOBOYHOTO 9KCIIEPUMEHTA, W3 Pa3HBIX 00JacTeil | KOHKPETHBIX 33324 | KOHKPETHBIX 3a1a4
MIPOM3BO/ICTB; HaBBIKAMU peIeHUsl | PU3UKH HA YPOBHE, | U3 pa3HBIX U3 Pa3HBIX
- cnocobamu KOHKPETHBIX 33J]ad | COOTBETCTBYIOILIEM obnactelt pU3UKH obnactelt pU3UKH
MOJTrOTOBKH U3 Pa3HBIX TpeOOBaHUSIM Ha YPOBHE, Ha YPOBHE,
MaTepuanoB A obnactelt pU3UKH obmenpodeccruoHan | COOTBETCTBYIOIIEM | COOTBETCTBYIOILIEM
COCTaBIICHHUS Ha YPOBHE, bHOU TIOATOTOBKH TpeOOBaHUSIM TpeOOBaHUSIM
HAy4YHBIX 0030pOB, | COOTBETCTBYIOIIEM | OakajiaBpa 1o obmenpodeccuona | obmenpodeccruoHa
My OIMKAIH, TpeOOBaHUSIM HaTpaBJICHUIO B JILHOH MOJITOTOBKU | JIbHOW TIOATOTOBKH
OTYETOB; obmenpodeccrona | HeMoJIHOM o0beme, | OakamaBpa Mo OakasaBpa 1o
- HaBBIKAaMHU JLHOH MOJITOTOBKU | JAOIYCKArOTCs HanpaBJICHHIO, HanpaBJICHHIO,
U3MEPEHHUI, OakayaBpa 1o 3HAYHUTEIILHBIC HaBBIKUA OCBOCHHI, CBOOOAHO
HMCIBITAHMI 1 HarpaBJICHHUIO omuoKH, HO JOIYCKAIOTCS MpUMEHSIET
KOHTPOJIA HPOSBISIETCS HE3HAYUTEIIbHbIC MOJTyYCHHBIE
MapaMeTpoB HEI0CTaTOYHOCTh omuoKH, HaBBIKH B
HpOTIECCO, BJIaJICHHUS HABBIKAMH | HETOYHOCTH, CHTyalusX

. o pAnxy 3aTpyIHEHHS IPU MOBBIILICHHOM
CBOHMCTB noKasarenew, AHATTMTUIECKUX CIIO’KHOCTH.
MaTepHalos, Obyuatomuiics oTepanusix,
noiypabpuKaTos UCIIBITHIBACT HepeHoce YMEHHI
1 TOTOBOM 3HAYUTEIIHHBIE Ha HOBHIE,
MPOIYKLIAU 3aTpyJHEHHS TIPH HECTaH/AapTHBIE
nonurpaduyeckor MPUMEHEHUHT CHTYAIHH.
0 ¥ YIaKOBOYHOI'O HAaBBIKOB B HOBBIX
MIPOU3BOJCTB; CHTYyalHsIX.
14

- HaBbIKaMU

IMOJATOTOBKH
AHATUTUYECKUX
OTYETOB B
MEPBUYHBIX

MMPONU3BOACTBCHHBI




13

X
noapa3aciICHUAX.

IIkajabl oeHNBaAHUS pe3yJabTaToB HpOMe)l(yTO‘{HOﬁ aTTeCTallui 1 UX OIIMCAHHCE:

Dopma npomedscymouHol ammecmayuu: IK3ameH.

[TpomexxyTouHast arrectanus oOydaromuxcs B ¢GopMe SK3aMeHa IMPOBOIUTCS IIO
pe3ynbTaTaM BBITIOTHEHHUS BCEX BUIOB Y4YEOHOW pabOTHI, MPETyCMOTPEHHBIX y4eOHBIM
TJTAHOM TI0 TAHHOW TUCIUTUTAHE (MOYJTIO), IPU TOM YUYHUTHIBAIOTCS PE3YIhTAThl TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH B TeueHHWe cemecTpa. OIEHKa CTENEeHH JOCTIKCHHS
OoOy4aloImMUMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOyYEHUS IO AUCHUIUIMHE (MOJYJIO)
MPOBOJIUTCS TIPETOaBaTesieM, BEAYIIUM 3aHATHs [0 JUCIHIUINHE (MOIYIIO) METOIOM
AKCIIEPTHOM OreHKH. [1o uToraM mpoMeKyTOYHOW aTTECTAIUH 110 TUCIHUILIAHE (MOTYIIIO)
BBICTABJISIETCS ~ OICHKA  «OTIUYHO»,  «XOPOIIO»,  «YIOBICTBOPUTEIHHO»  WIIH
«HEYIOBJIETBOPUTEITHHOY.

K npomesicymounoii  ammecmayuu  0onyckaiomcs — mMoJIbKO — CMYOeHmbl,
8LINONHUBUIUE 8Ce BUObL YUeOHOU pabomul, npedycMOmperHvle paboyeti npocpammou no
oucyuniune «Duzuxka 6 NpouzBOOCMBEHHLIX U MEXHOJI02UYECKUX npoyeccaxy (YCneuHo
Hanucasuiue KOHMPOJIbHbIe pAOOmbl, BbINOJHUGWUE U 3awumusuiue 1adopamopHvle
pabomul)

HlIkana oyenuganusn Onucanue

Buinonnensvt 6ce 6udvt  yuebnoii pabomovl, npedycmMompeHHble
yueoHvim naanom. CmyoeHm OeMOHCmpUpyem CcOOmeemcmaue
3HAHULL, YMEeHUll, HABbIKO NPUBCOEHHBIM 8 MAOIUYAX noKasameretl,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUIMU, HABLIKAMU,
npUMeHsiem ux 6 CUmyayusx nosvlueHHou crodxcuocmu. Ipu smom
Mo2ym Obimb OONYWeHbl He3HaAYUmenbHvle OWUOKU, HEeMOYHOCHU,
3ampyoOHeHUs. NPU AHATUMUYECKUX ONepayusx, nepeHoce 3HaHUll u
VMeHUL Ha HOBble, HeCMAHOAPMHbLe CUMYAYUU.

Omauuno

Boinonnenvt  6ce  6uodbt  yuebnou pabomvl, npedycmMompeHHvie
yuebnoim  naiawom.  Cmydewm — OeMOHCmMpupyem  HEenoiHoe,
Xopouwio npasuibHoe  COOMGEemMcmeue  3HAHUUl,  YMeHUll,  HABbIKOG
NpUBEOeHHbIM 8 madIuyax noxazameinetl, b0 eciu npu SMom ObLIU
odonywenvl 2-3 HecyujecmeenHble OuUOKU.
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Buvinonnenvt 6ce 6uodvl  yuebHOU pabomvl, npedycMOmpeHHbie
yuebnvim naamom. Cmyoewm OeMOHCmMpuUpyem CoOmMeemcmaeue
Yooeremeopumenvno | 3nanuil, 8 KOMOPOM Oceeujena OCHOBHAs, HAUbONee BANCHAS YACTb
mamepuand, Ho NpU dSMOM OONYWeHd 0OHA 3HAYUMENbHAA OWUOKA
UIU HeMOYHOCMb.

He ewinonnen oodun unu Oonee 6u008 yuebHOU pabomul,
npedycmompennvix yueOnvim nianom. Cmyoewm OemoHcmpupyem
HenoiHoe cCOOmeemcmeue 3HAHUll, YMeHUll, HA8bIKO8 NPUBEOCHHBIM 6
mabauyax noxazameinet, OONYCKAIOMCs 3HAYUMeNbHble OWUOKU,
NPOAGIAEMCST OMCYMCMEUe 3HAHUL, YMEHUll, HABbIKO8 NO psoy
nokazameinet, CmyOeHm UCNbIMbIBAem 3HAYUMeNbHble 3aMpPYOHEeHUs
npu ONepUPOBaAHUU 3HAHUAMU U YMEHUSMU NPU UX NEPEHOCE HA HOBble

Heyooenemsopumenwvho

cumyayuu.

®oH/1 OLIEHOYHBIX CPEJICTB MPEACTABJIEH B MPUIOXKEeHUsAX | u 2 k paboyeit mporpamme.
7. Y4eOHO-MeTOAHYECKOEe U HH(OPMAIIMOHHOE o0ecneyeHue JUCIUIIIMHBI.

a) OCHOBHAs JIMTepaTrypa:
1. T.1U.Tpodumosna, «Kypc ¢puszukmny», 2012.
2. A.I'.'Yeptos, A.A.BopoOnéB, «3amaunuk no ¢puszuke», 2008.

0) 10MOJIHUTEIbLHAS JIUTEepaTypa:

1. H.II.KanmamaukoB, M.A.CmouasipeB «OcHoBbl ¢u3uku» Tom 1, 2003, 3BC
«M3parenscTBO Jlanb»

2. H.K. I'acaukoB, C.B. KonsuioB, M.B. Kopsuko, C.1. CorocTtoBa «Mexanuka 1.
[Ipaktuxkym» 2019, Mocnonurex

3. C.H. CorwcroBa, M.B. Kopsuko, C.B. KonsutioB, H.K. I'achukoB «Mexanuka 2.
[Ipaktuxkym» 2019, Mocnonurex

4. B.B. HwuxeropomoB, H.M. Kysnenona, JI.B. BonkoBa «DIeKTpOMarHeTusm.
JlabGopartopusiit npaktukyM. Yacts 1» 2019, Mocnonurex

5. N.A. Kapnos, A.A. Conun, K.M. Epoxun, A.JO. My3bsruka «Onruka, yacte 1.
[Ipaktuxkym» 2019, Mocnonurex

6. JI.B. BonkoBa, N.A. Kapnos, A.IO. My3bpruka «Onruka, gacte 2. IIpaktuxym»
2019, MocnoanTtex

B) MPOrpaMMHoOe ofecrieyeHue 1 HHTePHeT-PecypcChl:

[IporpammHuoOe oOecriedeHne He MPEyCMOTPEHO.
[Tone3nsie yaeOHO-METONMUECKIE U HHPOPMAITMOHHBIE MaTepUAJIbI IPEACTABICHBI Ha
caiite: https://mospolytech.ru

8. MarepuajJbHO-TEXHHYECKOE O0ecneuyeHue 1 CIUNJINHBI.
e CrienMaiu3upoBaHHas yueOHas jgabopatopusi kapeapsl «Dusznka» Mo MEXaHUKE:
Ayn. I1K 332, ocHaleHHasi, B TOM YUCJe, UCTIOIb3YEeMbIMH B JAHHOW paboueil mporpaMmme
nabopatopHbiMu  ycTaHOBKaMu:  «V3Mmepenune  0a30BbIX  Benuuuny», «lM3yueHue
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0aJTUCTUYECKOTO MasiTHUKaY, «l3yueHne MaTeMaTu4ecKoro MasTHHKa», «OmnpeaeneHue
MOMEHTa UHEPIUNY.

eCrienMaiu3upoBaHHas  y4yeOHass  smabopatopust  kadenpbl  «Duszukay 1O
anektpomarHerusmy: aya. [IK 331, ocHameHHas, B TOM 4HCIi€, UCMOIb3yEMBIMHU B TaHHOU
paboueil mporpamme J1a0OpaTOPHBIMU yCTaHOBKaMu: «M3yueHHe MOCTOBOW CXEMBI»,
«3MepeHne COCTaBISIONIMX MAarHUTHOTO MOsi 3eMJIM METOJO0M HAJIOKEHHUS BHEIIHETO
noss», «M3mepeHue cuibl, JEHCTBYIOIIEH HAa MPOBOJHUK C TOKOM MAarHUTHOM IIOJIE,
«M3yuyeHue noBeneHus: paMKi C TOKOM B MAarHUTHOM TOJIE.

e Crieniayin3upoBaHHas yueOHas abopaTopus kapeapsl «Pusukay 1Mo onTUke: ay.
IIK 333, ocHailleHHasi, B TOM 4YHUCJE, UCHOJb3yEMbIMU B JaHHON pabodeil mporpamme
nabopatopHbIMU ycTaHOBKaMu: «M3mepenue ckopoctu cBeTay, «M3ydenuwe sBiIeHUs
nHTepdepeHuu Ha ounpusme u ousepkaine dpenens», «3akon Mamrocay, «ludpakius
CBETA Ha IIEJIN.

9. MeToanuyeckue peKOMEHAALMHU I CAMOCTOATEIbHON Pad0Thl CTYACHTOB

Tema 1. «BBenenue B puznueckuit 1a00paTOPHBIN IPAKTUKYM.
CTyIeHT OJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY B XOJI€ MMOATOTOBKH K JIOITYCKY K
nabopatopHOi paboTe, BHIMOIHUTD Ja00PATOPHYIO PA0OTY U MOJATOTOBUTHCS K
MPEICTABIECHUIO PE3YJIBTATOB U3MEPEHUM HA €€ 3aIUTE

Tema 2. «KnHemaTuka nocTynareIbHOTO ABUKEHUS.
CTyIeHT OJKEH MOATOTOBUTHCS K YCTHOMY OIIPOCY M PEIINTh 3aauM, IpeaIaraéMble Ha
CEMHUHAPCKUX 3aHATUAX AJISI CAMOCTOSITENBHOTO PEMIEHUS, & TAK)KE MOATOTOBUTHCS K
BBITIOJTHEHUIO KOHTPOJILHON paOOTHI.

Tema 3. «/I[nHaMuKa MOCTYIIATEILHOTO IBUKEHUS.
CTyIeHT OJKEH MOATOTOBUTHCS K YCTHOMY OIIPOCY M PEIINTh 3aJauM, IpeAIaracMble Ha
CEMHUHAPCKUX 3aHATUAX JJISI CAMOCTOSTEIBHOTO PEUIEHNs, a TAKXKE OATOTOBUTHCS K
BBITIOJTHEHUIO KOHTPOJIbHOW pabOTHI.

Tewma 4. «PaboTta 1 sHEPrus B MOCTyNAaTEIIbHOM JBUKEHUN.
CTyIeHT OJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PEIINTh 3aa4uM, IpeajIaraéMble Ha
CEMHUHAPCKUX 3aHATUAX JUISI CAMOCTOSTEIBHOTO PELIEHNS, a TAKXKE OATOTOBUTHCS K
BBITIOJTHEHUIO KOHTPOJIbHOM paOOThI U K BHITIOJTHEHUIO U 3aLIUTE JBYX JIAOOPATOPHBIX
paodoT.

Tema 5. «Knunemartnka BpamaTeabHOTO JBHKEHUS.
CTyIeHT OJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PEIINTh 3aauM, IpeaIaraéMble Ha
CEMHUHAPCKUX 3aHATUAX JUISI CAMOCTOSITEILHOTO PELICHHS.

Tema 6. «/I[nHaMuKa BpamiaTeaIbHOTO ABHKECHUS.
CTyIeHT OJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PELINTH 33a4H, IIPeIaracMble Ha
CEMHUHAPCKUX 3aHATUAX JJISI CAMOCTOSTEIBHOTO PELIEHNS, a TAKXKE OATOTOBUTHCS K
KOHTPOJIbHOM pabOoTe M K BHITTOJIHECHHIO U 3aIIUTE JJaOOpaTOPHOU pabOTHI.

Tema 7. «HanpszKEHHOCTD 3JIEKTPOCTATUYECKOTO TTOJISD).
CTyIeHT n0JKEH MOArOTOBUTHCS K YCTHOMY OINPOCY M PELINTh 3aa4H, IIPeajlaracMble Ha
CEMHUHAPCKUX 3aHATUAX JUISI CAMOCTOSTEILHOTO PELICHHS.

Tema 8. «IloTeHIHAN 3IEKTPOCTATUUECKOTO TTOJIS».
CTyIeHT OJKEH MOATOTOBUTHCS K YCTHOMY OIPOCY M PEIINTh 3aauH, IpeAIaraéMble Ha
CEMHUHAPCKUX 3aHATUAX AJISI CAMOCTOSITENBHOTO PEMIEHUS, & TAK)KE MOATOTOBUTHCS K
KOHTPOJILHOM paboTe.

Tema 9. «/IUdIEKTPUKHU 1 IPOBOHUKH B SJIEKTPOCTATUKE.
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CTyIeHT MOJKEeH MOJITOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 3aJlauu, IpejiaraeMbie Ha
CEMHHAPCKUX 3aHATHUAX JJISI CAMOCTOSITEILHOTO PEIICHUS.

Tema 10. «3aKOHBI MOCTOSIHHOT'O TOKa.
CTyIeHT MOJKEeH MOJITOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 3aJja4uH, IpeajiaraeMble Ha
CEeMHHAPCKUX 3aHATHAX IS CAMOCTOSTEILHOTO PEIISHHS, a TAKKe MOJATOTOBUTHCS K
KOHTPOJIbHOM pabOoTe M K BHITTOJIHESHHIO U 3aIIUTE JJaOOpaTOPHOU pabOTHI.

Tema 11. «Maraetuzmy.
CTyIeHT MOJKEeH MOJITOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 3aJlauu, IpejiaraeMbie Ha
CEeMHHAPCKUX 3aHATHAX IS CAMOCTOSTEILHOTO PEIISHHS, a TaKXKe MOJATOTOBUTHCS K
KOHTPOJIbHOM pabOoTe U K BHITTOJIHECHHIO M 3aIIUTE TPEX JIaOOPATOPHBIX PadoT.

Tema 12. «DneKTpOMarauTHasE UHIYKIUSD).
CTyIeHT MOJKEeH MOJITOTOBUTHCS K YCTHOMY ONPOCY M PELIUTh 33Jja4H, IpeajiaraeMble Ha
CEeMHHAPCKUX 3aHATHAX IS CAMOCTOSTEILHOTO PEIISHHS, a TAKKe MOJATOTOBUTHCS K
KOHTPOJILHOM paboTe.

Tema 13. «YpaBHeHust MakcBemnnay.
CTyJeHT JOJKEH MOJITOTOBUTHCS K YCTHOMY OIPOCY.

Tema 14. «Konebanusy.
CTyJeHT MOJKEeH MOJITOTOBUTHCS K YCTHOMY OINPOCY UM PELIUTh 3aJja4uH, peijiaraeMble Ha
CEeMHHAPCKUX 3aHATHUAX JJISI CAMOCTOSITEILHOTO PEIICHMUS.

Tema 15. «BonHb».
CTyaeHT MOJKEeH MOJITOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 3aJja4u, IpeajiaraeMble Ha
CEMHHAPCKHUX 3aHATHAX JJISI CAMOCTOSITEILHOTO PEIIEHUS, a TAK)KE MOATOTOBUTHCS K
KOHTPOJIbHOM pabOoTe M K BHITTOJIHESHHIO U 3aIUTE JJaOOpaTOPHOU pabOTHI.

Tema 16. «uTepdepeHus.
CTyaeHT MOJKEeH MOJITOTOBUTHCS K YCTHOMY OINPOCY M PEIIUTh 33J]a4u, IpeajiaraeMble Ha
CEeMHHAPCKUX 3aHATHAX IS CAMOCTOSTEILHOTO PEIISHHS, a TAKKe MOJATOTOBUTHCS K
KOHTPOJIbHOM pabOoTe M K BHITTOJIHESHHIO U 3aIUTE JJaOOpaTOPHOU pabOTHI.

Tema 17. «{udpaxuusy.
CTyIeHT MOJKEeH MOJITOTOBUTHCS K YCTHOMY OINPOCY M PEIINUTh 3aJ]auu, IpeajiaraeMble Ha
CEMHHAPCKUX 3aHATHAX JJISI CAMOCTOSITEILHOTO PEIIEHUS, @ TAK)KE MOATOTOBUTHCS K
KOHTPOJIbHOM pabOoTe M K BHITTOJIHESHHIO U 3aIUTE JJaOOpaTOPHOU pabOTHI.

Tema 18. «Ilomapuzanus».
CTyIeHT JOJKEeH MOJITOTOBUTHCS K YCTHOMY OINPOCY U PEIIUTh 3a/lauu, IpejiaraeMbie Ha
CEeMHHAPCKUX 3aHATHUAX JJISI CAMOCTOSITEILHOTO PEIIECHUS, a TAK)XKE MOATOTOBUTHCS K
KOHTPOJIbHOM paboTe 1 3aIuTe J1adopaTopHO pabOTHI.

10. MeToan4yeckue peKOMEHIalMHU 1JIsl IPenoAaBaTe/Is

KonTtponpHbie paboThl MUIIYTCS HAa CEMHHAPCKUX 3aHATHSAX. Bpems HammcaHus
KaXIOW KOHTPOJIbHOM paboThl M0MKHO cocTaBiaTh 20 muHyT. Kpurtepuu oueHku
KOHTPOJILHOM paboThl B COOTBETCTBUH C MMyHKTOM 6.1.2 cieayromiue: 2 — pelieHne 3aj1auu
(hakTHYECKH HE HAYaTO; 3 — pellleHne Ha4aTo, HAalTMCAHbI MPABWIbHBIE UCXOAHBIE (POPMYIIHI,
HO OTCYTCTBYIOT BBIBOJIBI M3 HUX; 4 — pelIeHUE €CTh, HO C HEAOUYETAMH, HAPUMED, TIPU
HaJW4YUU TPaBWIHLHOTO OOOCHOBAaHHOIO OTBeTa B  OOmIEM BHUAE JOMYIIEHbI
BBIYUCIIUTEIbHBIE OMKNOKHU; 5 — MOTyUYeH NMPaBUIbHBIN 00OCHOBAHHBIN YUCICHHBIA OTBET.

YCTHBIN ONMpOC MPOBOAUTCS HA JICKUIMOHHBIX M CEMHHAPCKUX 3aHATUAX B BUJE
JUCKYCCHH TI0 MpeJijIaraéMbIM BOIIPOCaM U SIBJIIETCS MHTEPAKTUBHOM (hOpMOI MpoBeACHUS
3aHATUA. OH JOJDKEH 3aHMMaTh He MeHee 30% BpeMeHU JIEKIMOHHBIX 3aHITUN U HE MEHEE
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30% BpeMEHH CEMUHAPCKHUX 3aHATUI. BOonpock! 711 yCTHOTO onpoca KenaTeabHO JOBECTH
710 CTYJIEHTOB 3apaHee, /10 JIEKIIMOHHOTO M3JIOKEHUSI MaTepualia, Tak, 4ToObl OHU CMOTJIN
CaMOCTOSITETILHO MOJITOTOBUTHCS K MPOBEACHUIO TUCKyccuu. [Ipu olieHKe TeKTOp NOIKEH
YYUTHIBATh AKTUBHOCTHb CTYACHTOB M PE3yJIbTAaTUBHOCTb WX OTBETOB. l[locie kaxmoi
JIMCKYCCHUU ONpPEeIeIIsieTCs TpyIina CTyI€HTOB, TOKa3aBIIUX HAWIYy4IIni pe3ynbTaT. Kpome
ATOr0, YCTHBIA OMPOC MPOBOAMUTCS MPHU ONYCKe K JiabopatopHoi padote. B aTom ciydae
pe3yibTaT OIIEHUBAETCS MO ABYXOAIIbHOU IIKaje: 3a4éT-He3ad€T. Jlo Tex mop, moka He
OyJleT Mojay4deH 3a4€T, paboTa He MOXKET CUUTATHCS 3AIUIIEHHOMN.
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AHHOTAIUS MPOTrPAMMBI IUCHUILUIMHBI: «PHU3HKAa B MPOU3BOJACTBEHHBIX H
TE€XHOJIOTHYECKHUX MPOoLeccax»
IJIsl HanpasJieHus moarorosku 15.03.01,
npodpuib: «TexHosorus moaurpapuIecKoro NPou3BoACTBa»

1. ]_Ie.JIl/l M 3aJa9Y1 JUCHHUIIJINHBI

K ocHOBHBIM mejisiM OCBOEHHUS AUCHUIUIMHBI «DHU3MKa B MPOU3BOJICTBEHHBIX U
TEXHOJIOTUYECKUX Mpolieccaxy CIAeayeT OTHECTH:
— @opMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI U COBPEMEHHOTO (PU3HYECKOIO
MBIIUICHUS;
— nOpuOOpeTEeHHE TMPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX IS HW3YUYCHHS
€CTEeCTBEHHOHAYYHBIX, 00111eTPO()ECCHOHANBHBIX U CTICIIUATBHBIX TUCIUIUINH
K ocHOBHBIM 3agauyaM OCBOCHHS TUCHUILUINHBI «Du3nKka B MPOU3BOJACTBEHHBIX U
TEXHOJIOTUYECKUX Mpolieccaxy CIAeayeT OTHECTH:
— WU3yuenue obmieit puznku B 00bEMe, COOTBETCTBYIONIEM KBaTMpUKAIMK OakaliaBpa

2.MecTo aucHUILINHBI B cTpyKType OII

Jucnumnaa «®u3nka B MPOU3BOJCTBEHHBIX M TEXHOJOTHYECKHX IPOIECCax)»
oTHOcUTCS K Oazomoi yactu (b1.1.) 6a3zoBoro mmkina (b1) ocHoBHOM oOpa3oBaTenbHOM
nporpammbl 0akanaspuata (OIT).

«®du3zuka B IPOM3BOJCTBCHHBIX M TEXHOJIOIMYCCKHX IIpOoIeccax» B3aHMOCBs3aHa
JIOTUYECKH U COACPKATEITHHO-METOANYECKH co chaeayrommmu nucuuruinaamMu OOT1

B 6az0601i vacmu 6azoeozo yukna (b1.1.):

— Bricmias MmaTemMaTuka,;
—Teopernueckas MEXaHUKa,

3.Tp€60BaHI/IH K pe3yjJabTaTaM O0CBOCHUA TUCIHUIIJINHBI

B pesynprare nzyyeHus IMCUMIUIMHBI «PU3KUKA B IPOU3BOACTBEHHBIX U TEXHOJIOTHYECKUX
MPOLIECCAX» CTYAEHTHI JOJIKHBI:

3HATD:

— OCHOBHBIE 3aKOHBI ¥ TOHATUSA (PUUKY;

— OCHOBHBIE (PH3UYECKUE METO bl UCCIICIOBAHUS

yMeTh:

— NPUMEHSATH (PU3NUECKUE 3HAHUS K PEIICHUIO MPAKTUYECKUX 3a/1ad;

— HCTION30BaTh MaTEMaTUYECKUH arapar Mpu BbIBOJIE (PU3NUECKUX 3aKOHOB;

— TIUIAHUPOBaTh U BBINOJHATH Y4yeOHOE HKCIEPUMEHTATbHOE U TEOPETUUYECKOE
uccieoBanne PU3NIeCKUX SIBICHUN

BJIA/IETh:

— CHCTEMOU TEOPETUUECKUX 3HAHUH 10 PU3UKE;

— METOJI0JIOTUEN U MeTo1aMu (PU3UYECKOTO IKCIIEPUMEHTA;
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— HaBBIKAMHU PEIICHUS KOHKPETHBIX 3aJlad W3 pa3HbIX oOJiacTeld (U3NKU Ha YPOBHE,
COOTBETCTBYIOIIEM TpeOOBaHUAM 00IIeNPOodheCCUOHATIBHON MOATOTOBKU OakanaBpa.

4.00béM IMCHUIIMHBI M BUBI Y4eOHOH padoThl

Bup yyeOHOM padoThI Bcero yacos Cemectp
O01mas Tpy10eMKOCTh 216 (6 3.e.) 2,3
AyIuTOpHBIE 3aHATHS 126 54,72
(Bcero)
B Tom yncie
JeKIUHU 54 18,36
IpakTnyeckune
3aHATHUSA
JlaGopaTopHble 72 36,36
3aHATHUSA
CamocTosiTe/IbHas 18 9,9
padora
KypcoBasi paGora HET
KypcoBoii npoekr HeT
Bua npomexyrouHoii JIK3aMeH, IK3aMeH
arTrecTaluM
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IIpunoxenue 1 x
. . paboueii mporpamMme
MUMHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHUS POCCUNCKOUN ®ENEPALIN

OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUE BBICIIEI'O OBPA30BAHUA
«MOCKOBCKHU NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

Hanpasnenue noaroroeku: 29.03.03
«TexHomorus HOHHFpa(queCKOFO M YIIAKOBOYHOT'O ITPOU3BOACTBAY»

OII (mpoduis):
«Texnonorust monurpaduUeCcKoOro MPOU3BOJICTBA»
dopma o0yueHwus: 3aouHast

Bun npodeccuonanshoii gesrensaoctu: (B coorBerctBin ¢ ®I'OC BO)

Kadenpa «Dusukay

OOH/I OHEHOYHBLIX CPEJICTB

MO JUCLHUILJIUHE
«Dusuka B NMPOU3BOACTBCHHBIX U TEXHOJOI'MYCCKHUX ITPOoLECCAX)

Cocrag: 1. [TacnopT ¢oHIa OIEHOYHBIX CPEICTB

II. Onrcanue OLIEHOYHBIX CPEACTB:
KOMILIEKTHI KOHTPOJIBbHBIX paboT (K/P)
BOIIPOCHI IO TEMaM JIUCLHUIUIMHEI K ycTHOMY onpocy (YO)
TEMBI JJAOOPATOPHBIX pabOT U MPUMEPHBIE BOIIPOCHI s MX 3auThl (3JIP)
oOpa3zer OuneTa Uit SK3aMeHa, BOMIPOCHI [T TOATOTOBKH K 3a4€Ty (3)
oOpa3zer bumneTa sl 9K3aMeHa, BOIIPOCHI JIJIsl IIOATOTOBKH K 3K3aMeHy (J)

MRS

CocTaBuTeN:

JOIIEHT, K.(.-M.H. My3biuka A.1O.

Mocksa, 2022 ron
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Tabmuna 1

du3zuka B IMPOU3BOJACTBCHHBLIX U TEXHOJOI'MYCCKHUX ITPoHECCAX
DI'OC BO 29.03.03«Texnonorns noaurpaguueckoro 1 ynakoBO4Horo nNpou3BoacTBay
B nporiecce 0cBOeHUsI JAHHOW AUCUUIUIMHBI CTYACHT (POPMHUPYET M JEMOHCTPUPYET CIEAYIOUIE 001enpodeccuoHaIbHble KOMIETEHINU:
KOMIIETEHIINN IlepeyeHb KOMIIOHEHTOB TexHo0rus ®opma  |CteneHM ypoBHeil 0CBOCHUS
NH- OdOPMYJIINPOB- (GopmMupoBanM  [0LEHOY  [KOMIETEHI UM
JEKC KA s HOT0
KOMIIETEHIIUIT  (CPEACTB
OIIK-  |ymenue 3HaTh: IeKuus, YO ba30BbIil ypPOBEHb:
1, UCNOIL306aMb OCHOBHBIC 3aKOHBI M TIOHSATHS (PU3UKU U OCHOBHBIE |[camocTosiTenbH  (3JIP, BOCIIPOM3BOCTBO MOJyUYEHHBIX
OIIK-3 |ocnogubie  3aKOHLI |(PU3MUECKUE METOJIBI UCCIICAOBAHMUS. ast paboTa, KP, 3HAHUH B XOJ€ TEKYILETO
ecmecmeeHHOHayyn  |YMeThb: CEMHUHapCKHE 3, KOHTPOJISI U TPOMEXYTOUHOMN
bIX  OuCYuUNIUH 6 [IPUMEHSTH 3HAHUS M0 (PU3UKE K PEIICHUIO BAHATHSA, c aTTeCTalluu
npogheccuonanvroll  MPAKTUYECKUX 3a/1a4, UCTIONb30BaTh BBITIOJTHEHUE IloBbIICHHBIN YPOBEHB:
OesmenbHoCmu, MaTeMaTHYECKUH anmapar Ipy BbIBOJE GU3NUYECKUX  [1Ta00paTOPHBIX YMmenue HECTAHJIaPTHO
npuMeHsmb Memoobl  3aKOHOB, TUIAHUPOBATDH U BBITIOJIHATH yueOHOE pabot OTBEUaTh Ha IIOCTaBJICHHbBIE
\mMamemamuueckoeo  PKCIEPUMEHTAIIBHOE U TEOPETUUECKOE BOIIPOCHI
ananusa u uccrienoBaHue PU3NYECKHUX SBICHUM.
Wmooenuposanus, Baaners:
meopemuueckoeo U (CUCTEMOM TEOPETHMYECKMX 3HaHUM 1o (QU3MKe,
DKCHnepuMeHmanbhoe METOAONOTHEeH W MeTogaMH  (PU3UYECKOTo
0 uccredosanus DKCIIEPUMEHTA, HABBIKAMHM PELIEHUS KOHKPETHBIX
3ajad U3 pa3HbIX oOmacteil (u3MKM Ha YpOBHE,
COOTBETCTBYIOILIEM TpeOOBaHUAM
oOmenpodeccHoHaNbHON OATOTOBKM OakanaBpa 1o
HAIIDABICHUIO

**_ CokparieHus: popM OIEHOYHBIX CPEACTB CM. B IprtoskeHnH 2 K PII.
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[punoxenune 2
K paboueii mporpamme

HepequL OIICHOYHBIX CPEACTB MO0 TUCHUIIJINHE «Pusnka B NMPOU3BOACTBCHHBIX U

TEXHOJOIMYEeCKUX Mpoumeccax»

HaumenoBan [IpencraBnenue
Ne
0C ne KpaTkast xapakTepucTrKa OIEHOYHOTO CPEICTBA OHCHOYHOrO CPENCTBA
OLICHOYHOT'0 B ®OC
Kontponsnas |Cpenctso IIPOBEPKU MEHHUM  INPUMEHATH
p P POBEP Y P KoMIIeKT KOHTPOIBHBIX
1 pabota MOJyYCHHbIE  3HAHUS  JUIA  pEUIeHUs 33134 .
3aJJaHU TI0 BapUaHTaM
(K/P) OIPEEICHHOrO THUIIA 10 TEME UJIU Pa3ACILy
CpeIncTBO ~ KOHTpOJIS,  OpPraHM30BaHHOE  Kak
crienManbHas Oecena reaaroru4eckoro paboTHUKA C BOIMDOCHL 110
YCTHBIH onpoc |00y4aroUMMCHs Ha TEMBI, CBSI3aHHbBIE C U3y4yaeMOi P
2 g TeMam/pasziesiam
(YO) NMUCHUIUIMHOM, M pacCUUTAaHHOE Ha BbISICHEHUE
. JTUCLUUTUIAHBI
00beMa 3HAHUI 00y4YaroLIerocs Mo OnpeaeIeHHOMY
pazneiny, TeMe, mpobiemMe u T.11.
3 CpelncTBO MpPOBEPKHM YMEHMA W HaBBIKOB IIO
amuTa
1360 ?TO Hojf [ACTIOTB30BAHMIO nabopaTopHoro obopyznoBanust u | I[IpumepHBIE BOIIPOCHI
3 pg 6OTE . M3MEPUTENIBHBIX npubopoB, o0paboTke JUIS 3aLLUThI
(37P) HKCIEPUMEHTAIBHBIX JAHHBIX M MX CPaBHEHUIO C | Ja0OpaTOpHBIX paboT
TEOPETUYECKIMHU pacyeTaMu
CpencTBO MPOBEJCHUS MPOMEKYTOUHON aTTeCTalluU
N Bomnpocsr s
MO pe3yJbTaTaM BBIIIOJHEHHUS BCEX BHJIOB yueOHOI
MOJATOTOBKU K YK3aMEHY,
4 Dk3aMeH  [paboThl B TEYEHHWH CEMECTpa C MPOCTaBICHHEM HOHMEDEL
D) OLIEHKU «OTIUYHOY, «XOPOIIIOY, PHMEp
HK3aMEHaIMOHHBIX
«(yI0BJIETBOPUTEIHLHO WIn GIIICTOR

(HEYIOBJIETBOPUTEIILHO
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MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALTUN
DenepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKICHHE BHICIIIETO 00pa30BaHUs
MocCKkOBCKHI TOJIUTEXHUYECCKUN YHUBEPCUTET

HamnpasiieHne noaroToBku:

29.03.03«TexHosnorust noAUrpapuyIecKoro U yrnaKkoBOYHOTO MPOU3BOJICTBA
OII (mpodunp): «TexHoIOTUI MOJIUTPaPUIESCKOTO MPOU3BOICTBAY

Kadenpa duznka

(HauMeHOBaHHUE Kadeapsl)

KommuiekT 3a1anui 1JI1 KOHTPOJIbHOM PadoThI

no aucuuminae «dusznka B MPOU3BOACTBCHHBIX U TCXHOJIOTMYCCKHUX MTPOLECCAX)
(HaMMEHOBAHHUE JIMCIUILTHHEI)

Dopma mexyujeco KOHMpOs, NPOEEPAIOUAsL CMENEeHb 0C60EHU KOMNemeHyuu
OIlIK-1, OIIK-3

Tema ... Kunemamuka nocmynameilbH020 osudIceHUA

BAPHUAHT 1
KOHTPOJIbHAA PABOTA Nel: KHHEMATHKA
JIByMepHOE IBUKEHHE TeJla ONMCBIBACTCS CIECAYIOIUMU 3aKOHAMU JBUKCHUS:

x(1)=13-97t+26,5t*; y(t)=7,5—6t—17¢
X,y JaHbl B METPax,  — B CEKyHAaX.
Omnpenenure B MOMEHT BpeMeHH =11 c: 1) koopauHathl Tena; 2) NpOeKUUHU CKOPOCTH Tena; 3)
IIPOEKIIMH YCKOpeHMs; 4) KacaTeabHOE YCKOpPEHHE; 5) HOpMalbHOE YCKOpPEHHE; 6) pamuyc
KPUBHU3HBI TPACKTOPUH

BAPUAHT 2
KOHTPOJIbHAA PABOTA Nel: KHHEMATHKA
JIByMepHOE IBHKEHHE TeJla ONMCBIBACTCS CIECAYIOIUMU 3aKOHAMU JBUKCHUS:

x(1)=1-1431+0,41%; y(t)=23+17¢+0,5
X,y JaHbl B METPax,  — B CEKyHAaX.
Omnpenenure B MOMEHT BpeMEHM f=5 c: 1) KoopauHaThl Tejna; 2) MPOEKUMHU CKOpPOCTH Tena; 3)
MPOCKIMU YCKOpeHHUsl; 4) KacaTelbHOE YCKOpPEHHE; 5) HOpMallbHOE YCKOpeHue; 6) paauyc
KPUBHU3HBI TPACKTOPUH

BAPHUAHT 3
KOHTPOJIbHAA PABOTA Nel: KHHEMATHKA
JIByMepHOE IBUKEHHE TeJla ONMCBIBACTCS CIECAYIOIUMU 3aKOHAMU JBUKCHUS:

x(t)=25+0,1z+6,5¢: y(t)="7,5+66t 1,7t
X,y JaHbl B METPax,  — B CEKyHAaX.
Omnpenenure B MOMEHT BpeMeHHU =34 c: 1) KoopAUHATHI Tena; 2) MPOEKIUU CKOPOCTHU Tena; 3)
MPOCKIMU YCKOpeHHUsl; 4) KacaTelbHOE YCKOpPEHHE; 5) HOpMallbHOE YCKOpeHue; 6) paauyc
KPUBHU3HBI TPACKTOPUH
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BAPUAHT 4
KOHTPOJIbHAA PABOTA Nel: KHHEMATHKA
JIByMepHOE IBUKEHHE Te€Jla ONMCBIBACTCS CIECAYIOIUMU 3aKOHAMU JBUKCHUS:

x(1)=—23-9t+4,5t%; y(t)=—75+63t+34¢*
X,y JaHbl B METPax, { — B CEKyHAaX.
Omnpenenure B MOMEHT BpeMeHHU =10 c: 1) koopauHATHI Tena; 2) MPOEKIUU CKOPOCTHU Tena; 3)
IIPOEKIIMH YCKOpeHMs; 4) KacaTeabHOE YCKOpPEHHE; 5) HOpMalbHOE YCKOpEHHE; 6) paguyc
KPUBHU3HBI TPAEKTOPHUH

Tema ... ﬂuuamuxa nocmynameilbH020 O0BUIICCHUS.

Bapmuanr 1

3a KaKkoe BpeMsl ¢ COCKOJIB3HET ¢ HAKIIOHHOM MJIOCKOCTH AITUHOM S C yTIIOM HakJIOHA [ TeJo,
€CJIM OHO JABM)KETCS PABHOMEPHO 110 HAKJIOHHOM IUIOCKOCTH € YIJIOM HakjioHa ¢? HauanbHas
CKOPOCTH T€Jla paBHA HYJIIO.

Bapmuanr 2

Ha HenoaBmXHBIH 11ap HAIETAaeT CO CKOPOCTHIO V) IIap, Macca KOTOPOTro B N pa3 0OJIbIIE MACCHI
HENOJABWXHOTO 1apa. Hailaure cOOTHOIIEHNE CKOPOCTEN IIAPOB MOCIIE YIIPYroro HEHTPAIBHOTO
yznapa k ckopoctu V.

Bapuant 3

Jlensinas ropka coctaBisieT ¢ ropu3oHTOM yroi = 10°. I1o Hell myckaroT BBEpX KaMEHb, KOTOPBIH
MOTHSBIINCH Ha HEKOTOPYIO BBICOTY, COCKalb3bIBaeT IO TOMY Jke MyTH BHHU3. Kakos
KO3 QHULIMEHT TPEHHUs L, €CTH BpeMsl CITycKa B 7 = 2 pa3a 0oJIbIlle BpeMeHH MoabEma?

Bapmuanr 4

K uutn noasemena rups. Eciiv mogHuMaTh 3Ty THPIO ¢ YCKOPEHHEM a1 = 2 M/C?, TO HAaTsDKEHHE
HUTU OyAeT BJBOE MEHbBILE TOTO HAINpPSDKEHMs, NMPU KOTOPOM HUTH paspeiBaercd. C KakuMm
YCKOPEHUEM a2 Hal0 TIOJHUMATh 3Ty THPIO, YTOOBI HUTh Pa30pBajiach.

Tema ...Paboma u JHeplusa 6 nocmynamejlbHOM OBUIICCHUU
Bapmuanr 1

OnpeieuTe MIHOBEHHYIO MOILHOCTD, PAa3BHBAEMYIO CIJION F = 2]‘+3]€ (H), xoTopas

JeWCTBYET Ha MaTepUANIbHYIO TOUKY, JBIXKYILYIOCS CO CKOPOCTBIO 1) :I,Sf_4] (m/c).

Bapmuanr 2

JIBa rpy3a, Macchl KOTOPBIX OTHOCATCA Kak 1:4, CO€AMHEHBI CHKATOW MPY>KUHOW M JIeKaT HA
TOPU30HTAJILHOM NOBEPXHOCTU CTOoJIa. IIpu pacnpsMileHHH INpYyXKUHBI I'Py3 MEHBIIEH MaccChl
nojryyaeT KuHeTuueckyto sHepruio 40 Jx. Uemy npu 3ToM ObLIa paBHA MOTEHIMATIbHAS SHEPT U
C)KaTOM MPY>KUHBI?

Bapuant 3

[Tyns maccoit 10r, nersmas ropu3oHTaNbHO co ckopocThio 200 M/c, TomasaeT B JAEPEBSIHHBIN
OpYCOK Maccoil 5 Kr, JIeXKaliil Ha CTOJIe U YAEPKUBAEMBIN MPYKUHOH € jKeCTKOCThIO 2 KH/M .
Yemy paBHa MakcuMalibHas eopmanus npyxuHsl? TpeHue He yUUThIBATS.
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Bapmuanr 4

PaboTa Bcex cuil, JeMCTBYIOIMX HA Tejla CUCTEMBI, IIPH MEPEXOie U3 MEPBOro MEXaHHYECKOTO
COCTOSIHUSI BO BTOpoe okazanachk paBHOU 123 JIx. IIpu 3ToM paboTa MOTEHIMANBHBIX CHUJ ObLIa
paBHa 300 JIx, a pabora AMCCHIATHBHBIX CHJI OKaszajach paBHou -13,8 JIx. Ha ckombko
MU3MEHUJIACh KHHETUUYECKAsl SHEPTUSI CUCTEMBI?

Tema ... /[lunamuka epawiamensbHo20 08UIHCEHUSL.

Bapmuanr 1

MaxoBHK BpaIl[aeTcs 110 3aKOHY, BEIpakaeMoMy ypaBHeHHeM O=A+Bt+Ct?, rie
A=2pan, B=16 pan/c, C=-2pan/c’>. MOMeHT uHEpPIMU MaxOBHKa paBeH S0kr-m2, Haiitu MoMeHT
CUJI, IEUCTBYIOIIMX HA MAaXOBHK (BpalllatolIii MOMEHT) B MOMEHT BpeMeHH t=1c.

Bapmuanr 2

CrutomHoOM HUIMHAP Maccoi m=4 Kr KaTUTCs 0€3 CKOJIBKEHHS M0 TOPU30HTAILHON
noBepxHocTHU. JInHelHast CKOPOCTh OCH LHWIIMHIpA paBHa 1 M/c. OnpeaenuTe NoIHyIo
KMHETUYECKYI0 SHEPTHUIO LIWIMH]PA.

Bapuant 3

Ha nunueap, KOTOpsIA MOXKET BPAIATHCS OKOJIO TOPU30HTAIBHON OCH, HAMOTAaHA HUTD.
K koHIy HUTH npuBs3aH rpy3uk Maccoit m=0.1 Kr, KOTOPBI MOXKET CBOOOTHO OITYyCKaThCH.
Cunras MOMEHT HHEPLMHU IUIMHAPa paBHbIM (.02 Kr-M2, OIIPENEIUTE YCKOPEHUE TPY3HKA.

Bapmuanr 4

JlBa mapuka maccamu m=10 T cKkperuieHbl TOHKUM HEBECOMBIM CTEPKHEM JUTHHON /=20cM.
Omnpenenure MOMEHT MHEPLUUHU [ CUCTEMbl OTHOCUTEIBHO OCH, MEPIEHAUKYIISIPHON CTEPKHIO U
IIPOXOJAIIEH Yepe3 TOUKY CTEPKHS, AETAIIEH ero JJIMHY B OTHOLIEHUH 1:2.

Tema ...Hanpasceénnocmos, nomenyuan.
Bapmuanr 1

OnekTprudeckoe mosie 00pa3oBaHO PaBHOMEPHO 3apsDKEHHBIM AMCKOM paauyca 2 M C
MOBEPXHOCTHOM IIOTHOCTHIO 3apsaa 4 MkKi/cm?. Onpenenuth Kakyl CKOPOCTb IOJTYYHT
NEPBOHAYAIBHO HEMOABIIKHBIH AJIEKTPOH, IPUOIIKASICh K JUCKY IO €0 OCH OT PACCTOSIHUSA 4 MM
10 paccTosHUSI | MM JI0 IIEHTpa JUCKa.

Bapmuanr 2

[ToTeHmman 31eKTPOCTATUIECKOTO MOJISl U3MEHSIETCS 10 3aKOHY ¢(X,y)=-A-In(x/a)+ B,
rne A=1 B,B=1 B/M,a=1 cm. OnpeaenuTs HanpsHXKEHHOCTb AJIEKTPOCTATUUECKOTO TOJIS IPU X =4,
y=1,5a.

Bapuant 3
Onpenenuts HaPSHKEHHOCTb, CO3AAHHYIO0 PABHOMEPHO 3apSKEHHBIM TOHKHM JTUCKOM
paauyca 2 M, 3aps1 KoToporo paseH 3 HKII, Ha ero ocu Ha pacCTOSIHMM 1 MM OT LIEHTpa JKCKa.

Bapmuanr 4

Tpu ToueuHbIX OAMHAKOBBIX 3apsaaa BenuunHon | HKu1 HaunHaroT ABUTraThCs MOA
JEMCTBUEM CHUJI B3aUMHOI'O OTTAJIKMBAHUS U3 BEPLIMH MPABUIBLHOTO TPEYTOJIbHUKA CO CTOPOHOM
10 cM. OnpesieNiuTh UX NPEAEIbHYI0 CKOPOCTh, €CIIM Macca KaxI01 YacTuibl paBHa 1076 r.
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Tema ...3aK0HbI NOCMOAHHO20 MOKA.

Bapmuanr 1
BbluMcnuTh NOrpenIHOCTh, BO3HUKAIOLIYI0 IMPU H3MEPEHMM CONPOTHBIEHHA R C
IIOMOULIBIO CXEMBbI, yKa3aHHONM Ha pucyHke. ComnpotuBieHue ammepmerpa R4 = 1 MOwm,

conpotuBieHue BosubT™MeTpa Ry = 1 kOwm. Ilokasanus BosmbTMerpa Uy = 5 B. Ilokazanus
amnepmerpa 4 = 5 mA.

V |
— R

Bapmuanr 2
Cwuiia Toka [B TIPOBOJIHUKE MEHSETCS BO BPEMEHHM 10 3aKOHY [=3+8; rie IBbIpakeHo B
amnepax, t- B ceKkyHaax. Kakoe KoiauuecTBO 3jeKTpuuecTBa (JUPOXOAMUT Yepe3 IMOINEPEedHOe

ceueHue IPOBOJIHUKA 3a BpeMs OT f,=3c nof,=5c? .

Bapuant 3

DneKTpoABUTaTENb MUTAETCS OT CETH ¢ HanpsbkeHneM U=24 B. Uemy paBHa MOIIIHOCTh
Ha BaJly JIBUraTellsl IpU MPOTEKaHUH 110 ero 0OMOTKe TOKa /=8 A, eciii u3BeCTHO, YTO IpHU
IIOJIHOM 3aTOPMa)KMUBAHUHU SIKOPS 1O LENH UaeT Tok /p=16 A?

Bapmuanr 4

Onpenenuts JUIMHY @POBOJIOKHM, JOuUaMeTp KoTopoil paseH 0,25 MM, yaenbHoe
conpotuBieHre 50 HOM-M, HEOOXOIUMYIO JUIsI M3TOTOBJICHUS HarpeBaTelss ¢ MaKCUMalbHOU
MOIIHOCTbIO, €CJIM BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa paBHO 1 Om.

Tema ... Maznemusm

Bapmuanr 1

IIporon, mpomenmuii yckopsitomtyto pazHocts noreHuuanos U = 300 B, Bieren B ogHOpOJHOE
Mar"uTHoe nosjie ¢ uaaykuuen B = 0,4 Ti u Hayan ABUraThCs O OKPYKHOCTU. Brrunciuts ee

pamuyc. (3apsa nporona 1,6%107!° Ki, macca nporona 1,67*10727 kr) MaruutHast I0CTOSIHHAsE

wo=4n*107 T'u/m.

Bapmuanr 2

B marnutHoe nosne ¢ unaykuuei 20 MxTi yeranosuii o yriaom 60° K CHIIOBBIM JIMHHUSAM BUTOK
paauycom 10 cm u myctunm o Hemy Tok 10 A. HaiiTu MexaHW4YeCKUI MOMEHT, JEHCTBYIOINI Ha
BUTOK.

Bapuant 3
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JIBa JUIMHHBIX NAapajuIeNIbHBIX IPOBOJA HAXOAATCA HA PACCTOSHUU I' = S5¢M OMH OT apyroro. I1o
MPOBOJIaM TE€KYT B OJJHOM HampaBlieHUH oAuHakoBbie Toku [ = 30 A xaxxaeiif. Haiitu MaruutHyto
WHIYKUHUIO TOJI B TOUKE, HAXOSAIICICS HAa PACCTOSIHUU 1 =4 CM OT OJJHOTO MPOBOJIAa U 12 = 3 CM
ot apyroro. (uo=4m-10"T'n/m)

Bapmuanr 4

beckoHEYHO JUIMHHBIN TOHKHH NMPOBOAHMK ¢ TOKOM I = 66 A mmeer u3ru0 B BHJE KpyIJou
1ockoi netau paauycom R = 10 cm. OnpeaenuTs MarHuTHY0 HHIAYKIHUIO MO B LIEHTPE METIIH.
MaruutHas nocrostuaas po=4m-107 Tu/m.

Tema ... InekmpomacHUmMHAA UHOYKYUA

Bapmuanr 1

BbluMcnuTh MarHuTHYIO HEPTHUIO cosleHonAa, coaepskaniero 1000 BuTkoB. MarHUTHBIN NOTOK
yepes nonepeyHoe ceuenue pasex 0,1 MB6. Cua Toka B ero oOMoTKe paBHa 1A.

Bapmuanr 2

I'opu3oHTanbHBIA CTEPKEHb AJMHOW 1 M Bpamaercs BOKPYI BEPTHKAJIBbHON OCH, MPOXOASILEN
Yyepe3 OJMH U3 €ro KOHIIOB, jejast 2 00opoTa B cekyHay. Och BpallleHHs NapajuiesibHa JTUHUSIM
MHIYKUAA OJHOPOJHOTO MAarHUTHOro noiid. HalTu pasHOCTh NOTEHIUAIOB MEXIY KOHLAMH
CTEPXHS, €CIIM UHIYKLUSA MarHUTHOro noist 50 mTo.

Bapuant 3
OmnpenenuTs UHAYKTUBHOCTH COJIEHOUIA, B KOTOPOM TOK 12 A co3naet motokocuerieHue 24 BO,
a TaK)Ke YHEPTUI0 MarHUTHOTO MOJIs COJIEHOUAA.

Bapmuanr 4

Konbuesoii kKoHTyp paaunycoM 10 cM nomelnieH B 0THOPOAHOE MarHUTHOE T0J1€ ¢ HHAYKIueH 0,2
To. Jluauy MHAYKIMA 008 cocTaBiistoT yroi 30° ¢ miockocThio KoHTypa. Onpenenurs cpeaHee
3HayeHne BennuuHbl OJIC WHAYKIUH, KOTOpas BO3HHKHET B KOHTYpE, €CIH HWHIYKIHS
MarHMTHOT'O TOJIs1 YMEHbIIUTCS 10 HyJ1st 3a BpeMs 0,002 c.

Tema ... Konebanusa

Bapmuanr 1

B onHoMepHOI1 Koe0aTenpHON CHCTEME ¢ 3aTyXaHHEeM COOCTBEHHAs YaCTOTa He3aTyXaroIuX
kosiebanuii paBHa 100 I'n. Koadgdunment 3aryxanus pased 10 ['u. Havanpnas ¢asza cuHyCHBIX
kosiebanuii paBHa 0. OnpenenuTs MOMEHT BPEMEHH, KOT'/1a HyJIeBOE 3HaUeHHE KoseOomieics
BEJIMYMHBI OYJIET IOCTUTHYTO B TPETHUHl pas.

Bapmuanr 2

[Tpu ycTaHOBHMBIIMXCS BBIHYXKICHHBIX KOJICOAHUSAX B KOHTYPE C aKTHBHBIM CONPOTHUBIICHHEM |
KOM MHAYKTHBHOE COIPOTUBJIEHHE PaBHO 2 KOM M €MKOCTHOE COIIPOTUBIEHHEM paBHO 3 KOM.
AMIuTya NoHyaaromero HanpsbkeHus pasHa 100 B. OnpenennTs aMminTyly MOTJIOLIEHMS,
aMIUTUTYAY AUCIEPCUH U CABUT (pa3 MEXIy MOHYkIAIOIIMM HANpsHKEHUEM U TOKOM B KOHTYpE.

Bapuant 3

Onpenenuts MOIIHOCTb, IMOIVIOIIAEMYK) KOHTYPOM C aKTHBHBIM comnpoTuBieHHeM | kO,
MHAYKTUBHBIM COIIPOTUBIEHUEM 2 KOM M €MKOCTHBIM CONpOTHUBIIEHNEM 3 KOM, €clli aMIUINTY1a
BHEIIHET0 HanpshkeHus pasHa 100 B.
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Bapmuanr 4

JIBa TapMOHMYECKHMX KojeOaHHs BIOJIb OJHOM MPSAMOHM, NPOMCXOIAIIUX C OJMHAKOBOM
aMIUIMTYI0M ¥ NIEPUOAOM, IIPU HAJIO)KEHUHU JPYT Ha Apyra Aajlu KojeOaHue TOM K€ aMILIUTY/IbI.
YeMy paBHa pa3HOCTH (pa3 CKI1aJbIBaEMbIX KOJICOAHUI?

Tema ... Boanwt

Bapmuanr 1

Onpenenurts CpeIHIO MOITHOCTh TOYEYHOTO UCTOYHHUKA FTaPMOHNYECKON AIEKTPOMarHUTHOU
BOJIHBI, €CJIM Ha paccTostHuK 10° M OT HETO B KOCMHUYECKOM MPOCTPAHCTBE aMILIATYIa
HaNpPsHKEHHOCTHU 3JIEKTPUYECKOro Mot BOJIHBI paBHa 10 B/m.

Bapmuanr 2

BosHOBOI «I1akeT» 00pa3oBaH AByMs INIOCKUMH MOHOXPOMATHYECKUMHU BOJTHAMMU:
Eix,t)=cos(1002t-3x) n &x(x, )= cos(1003t-3,01x).

OnpenenuTs (a3oBble CKOPOCTH KaXI0M BOJHBI U TPYIIIIOBYIO CKOPOCTH BOJIHOBOTO «IIAKETA.

Bapuant 3

AMIIIUTYa HANPSKEHHOCTH MArHUTHOTO MOJI B IUNIOCKON FapMOHUYECKOW AJIEKTPOMAarHUTHOU
BOJIHE, JBUKYIIEHCA B KOCMHYECKOM MpOCTpaHcTBe, paBHa 10° A/M. ITIOCKOCTH aHTEHHBI
wiomansto 100 M? OpUEHTHUpOBaHA MEPIEHIUKYJISIPHO JBWKEHUIO BOJHBL ONpenenuTh
MaKCHUMaJbHBII M MUHUMAJIbHBII MIHOBEHHBIE IOTOKM 3HEPIMM BOJHBI 4YEpe3 ILIOCKOCTh
AQHTEHHBI, a TAK)KE KOJINYECTBO IHEPTUH, NIPOLIEAIIEE YEPE3 INIOCKOCTh AHTEHHBI 3a 1 MUHYTY.

Bapmuanr 4

HmeroTcst 1Ba HICTOYHHUKA ITONIEPEYHBIX BOJH B CTPYHE, COBEPILAIOLINE KOJIEOaHHs C OJJMHAKOBOM
gactotoil v=500 'l ¥ ¢ MOCTOSIHHBIM 1O BpeMEHHU cABUroM (a3 Ag=7/2. AMIUIUTYa OHOTO
paBHa 1 MM, BToporo — 2 MM. JIuHeiiHas mWIOTHOCTh CTPyHbI —1072 /M, CUla HATS)KEHUS CTPYHBI
10 H. Onpenenuts aMIuIUTy 1y KoieOaHU TOYKU CTPYHBI, OTCTOSAIICH OT MEPBOT0 MCTOYHHUKA Ha
paccrosiHuu x;=0,5 M 1 OT BTOPOTO — Ha pacCTOSIHUU | M.

Tema ... Hnmepghepenyusn

Bapmuanr 1

B cxeme FOHra skpaH ¢ 0TBEpCTUSMHU OCBEILAETCS MOHOXPOMATUYECKUM CBETOM C JAJIMHOU
BosIHBI A=400 HM, paccTosiHMe MeKIy oTBepcTUsiMH 0,8 MM, pacCTOSHUE OT OTBEPCTHH 10
9KpaHa MHTepPEepEeHIIMOHHON KapTHHBI — 2,5 M. Ha skpane BuIHBI 25 HHTEp()EPECHINOHHBIX
noJsioc. OnpenenuTs JUIMHY KOT€PEHTHOCTH UCTOYHHKA CBETA.

Bapmuanr 2
Ha MbutbHY0 TUIeHKY (K03 duument npenomiuenus 1,33) namaer 6enbiii ceer o yriom 45°. Tlpu
KaKOH HauMEHbIEH TOJIIIMHE TICHKU OTPaKCHHBIE JIy4d OyAyT OKpAIICHBI B JKEJITHIN 1[BET?

Bapuant 3

Paccrosinne Mexay AByMs TOYEUHBIMM KOTE€PEHTHBIMHM HCTOYHMKAMU MOHOXPOMAaTHYECKOIO
ceera ¢ yactoroit 1,510 Ty paBHO 1 ¢M M PaBHO PacCTOSHHIO MEKITY HHTEP(HEPEHIMOHHBIMH
I10JIOCAMM Ha 3KpaHe, pacroj0KEHHOM NapajuIebHO IIOCKOCTH UCTOYHUKOB, B CPEAHEN 4acTu
uHTEepEpEeHIIMOHHON KapTHHbI. HaliTH paccTossHUE OT HCTOYHHUKOB /10 9KPaHAa, €CIIU U HCTOYHUKH
Y 3KpaH HaxOsATCs Mo BOJOH (KO3 (GUIIMEHT MpeoMIICHHs BOABI paBeH 1,5)
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Bapmuanr 4

Ha crexnstaubIif (n=1,5) KIHH € yTI0M =5’ HOpMaJIbHO NaIaeT CBET ¢ AIMHOM BosHBI A=500 HM.
Onpenenuth UIMHY KOTEPEHTHOCTH MCTOYHHMKA CBETa, €CIM OT KPOMKH KJIMHAa 1O OOpbIBa
UHTEepPEPEHIIMOHHON KapTUHBI yMeraeTcst 150 monoc paBHOM TONIIHMHBI

Tema ... luppaxyus

Bapmuanr 1

Ha xpyrayto auadparmy nagaet miaockas BosHa. CaMblii JambHU MAaKCUMYM MHTEHCHUBHOCTH
MPOILEIIETO CBETA Ha ONITUYECKON OCH CUCTEMbI OTCTOHT OT AuadparMbl Ha PaCCTOSIHUU 2 M.
Ha xakom paccTossHuu OyIeT HaXOAUTHCS CaAMbIi JalbHUI MUHUMYM?

Bapmuanr 2

JudpakimonHas pemierka umeer nepuona 25 MkM. JBe Onu3kue UIMHBI BOJIHBI JAIOT TJIaBHBIH
TU(QPaKIMOHHBIA MaKCUMyM BTOpPOTO MOpsAKa Ha yriax auppakmuu, O6muskux k /10 u
oTMyaromuxcs apyr ot apyra Ha w/500. ByayT nm pasperieHsl 3TH BOJHBI, €CIU OOIIas
IIPOTSKEHHOCTh PELIETKU paBHa 2,5 cm?

Bapuant 3

[Tepuon mudpakimonHoil pemetkun paBeH 5 MkM. Illupuna omguoit menu paBHa 0,1 MKM.
OnpenenuTh KOJIUYECTBO TIABHBIX TUPPAKITMOHHBIX MAKCUMYMOB, YMEIIAOIIUXCS MEXKAY IBYMS
TJIaBHBIMU TUGPAKIIMOHHBIME MUHUMYMaMH HU3IIero mopsiaka. [lageHue cBera Ha IUIOCKOCTH
TUQPPAKITMOHHON PEIIeTKH HOPMAIBHO.

Bapmuanr 4

Ha nudpakiipioHHyIo pemeTKy ¢ nepuoioM 25 MKM I0JT yIIIoM Tt/4 1agaeT MOHOXPOMAaTHYECKHMA
1BeT ¢ AnuHOoN BosiHbI 700 HM. OnpenennTs yroj MeX1y HOPMAJIbIO K PEIIETKE U HaIlPaBJICHUEM
TJIABHOTO AU(PPAKIIMOHHOTO MaKCUMyMa 4-To MopsiaKa.

Tema ... Honapuzayusn

Bapmuanr 1

OHpe,Z[GJII/ITI: BO CKOJIBKO pa3 UBMCHHUTCA MHTCHCUBHOCTDL CBCTA CO CTCIICHBIO MOJIAPU3alIUN
P=0,25 nocne npoxoxaeHUs Yepe3 NOoIAPU3aTOP, Ubs INIOCKOCTh MPOITYCKAHNs OPUEHTUPOBaHA
K IJIOCKOCTH MaKCUMaJIbHON MHTEHCUBHOCTH CBETA MOJ yTIoM o= 7/0.

Bapmuanr 2
CrexJIssHHas IIacTHHA HaxXo4UuTCa B XUIKOCTH. Cser naaacT Ha IUIACTUHY oA YIJIIOM = w3 u
OTpa)KaeTcs MOJHOCTHIO MOIIPU30BaHHBIM. OTpenenTh KOAPPUIUEHT NIPETOMICHUS HKUIKOCTH.

Bapuant 3

VMHTEHCUBHOCTh €CTECTBEHHOI'O CBETA IOCJE MPOXOXKACHUS dYepe3 NOJApPU3aTOp U aHAIU3aTop
yMeHblaercs B 8 pas. OnpeaenuTs yrojl @ MeX.y INIOCKOCTSIMHU IIPOITyCKaHUs MoJsipu3aTopa 1
aHaJM3aTopa.

Bapmuanr 4
IIpy yrie maOCKOCTH MPOIYyCKaHUS IMOJSAPU3ATOpPa OTHOCUTENIBHO IUIOCKOCTH MaKCUMaJIbHOU
HMHTCHCUBHOCTHU IIaAArOIICro CBETaA a=7/3 UHTEHCUBHOCTD npomeamero CBETa OTHOCUTCA K
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WHTEHCUBHOCTH MaJaroNIero cBeTta kKak 3 k 8. OmpenenuTs CTENeHb MOJSIPU3ALMHN MaJalolero
CBeTa.




MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALTUN
DenepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKICHUE BHICIIIET0 00pa30BaHKs
MoCKOBCKHI TOJIMTEXHUYECKUAN YHUBEPCUTET

HamnpasiieHne noaroToBku:

29.03.03«TexHosnorust noAUrpapuyIecKoro U yrnaKkoBOYHOTO MPOU3BOICTBAY
OII (mpodunp): «TexHOIOTU MOJUTPAPUIESCKOTO MPOU3BOICTBAY

Kadenpa duznka

(HauMeHOBaHHUE Kadeapsl)

Bonpocsl aJist yCTHOro onpoca

10 JUCIIUITJIINHEC «Pusuka B MPOU3BOACTBCHHBIX U TCXHOJIOTMYCCKHUX MPOLECCAXH
(HaMMEHOBAHUE JUCIUILIUHE)

@OPMCI meKyuieco KOHmpoJis, npoeepArouai CmeneHb OC60EHUA KOMNEMeEHYUU

OIlIK-1, OIIK-3

Pasnen Kunemamuka nocmynamesibHo2o OBUIICCHUA

1.

AT

Yro Ttakoe puznyecKuii BEKTOp U €ro opT?

Yro HazbIBaeTcsi aOCOMOTHBIM, @ YTO — OTHOCHTEIBHBIM?

[IpocTpaHCTBO OTHOCUTENHHO WIIM aOCOMIOTHO?

UTto Takoe IBUKEHUE MAaTepUaIbHON TOUKU?

UYro Ha3pIBaeTCs MpaBUJIAMHA TEOPUU OTHOCUTEIBHOCTU?

Kakoii paanyc-BekTop Ha3bIBaeTCs «aOCOMOTHBIMY, KAKOH «OTHOCUTEIBHBIMY, a KaKOU
MIEPEHOCHBIM?

Yro Takoe conpuKacaromasics K JaHHOW TOUKE TPAEKTOPUH OKPY>KHOCTb?

Yro Takoe paanyc KpUBU3HBI TPAEKTOPUH B TAHHOU €€ Touke?

UYro Takoe opT KacaTeNnbHON U OPT HOPMaJIHU B IaHHOM TOYKE TPAaeKTOpUuU?

10. Yto Takoe myTeBasi CKOPOCTh U CKOPOCTh ABMKEHUA? KakoBa cBsI3b MeX 1y HUMU?

1

1. JlaTb KOPPEKTHOE OINPEAEIEHUE ITyTH MATEPUAILHOM TOUKH.

12. ChopmynupoBaTh 3aKOH OTHOCUTEITHHOCTH cKopocTu ["anmues.

13. EcTb 11 yCKOpeHHUe y Tena, KOTOPOE JABUKETCS 110 OKPY>KHOCTH PaBHOMEPHO?

14. JlaTe onpeaeneHus 1 BbIpa)KEHNS TAHT€HLUATIBHOIO U HOPMAJIBHOTO YCKOPEHUIA.

15. Yto Takoe KoOpaANHATHI?

16. YUrto Takoe 6a3uc cucTeMbl KOOPIUHAT?

17. B uémM nmpenmyniecTBa J€KapTOBOM CUCTEMbI KOOPAMHAT IEPE]] CHCTEMaMU C IPYTUMHU

Oaszucamu?

18. Yto Takoe nekapToBa KoopauHaTa?
19. Uto Takoe KHHEMATUYECKUE 3aKOHDI JBIKEHUS?
20. Kak Ha 0CHOBaHMM 3aKOHOB JIBUKEHUS TTOJYUYUTh 3aBUCUMOCTH CKOPOCTU JBUKEHUS U

YCKOpPEHHS OT BPEMEHU

21. Kak Ha OCHOBaHMM 3aKOHOB JIBUKEHHUSI MOJTYUYUTh TAHT€HIIMATIBbHOE U HOPMAIbHOE

YCKOPEHUS B JaHHBI MOMEHT BPEMEHH?

Paznen ﬂthlMllKa nocmynamesibHo20 osudICeHUA

1.

JleB yousaet nanoit kponuka. C Kakoil cuiioi KpoJmk AeWCTBYET Ha Jary JbBa?

2. Yro Takoe BO3JEHCTBHE OJHOTO TeJla Ha Apyroe?
3. Yro Takoe cuia?
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12.

13.

14.

15.

16.
17.
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Yro Takoe JMHAMHYECKOE COCTOSHUE Tella U CUCTEMBI TEII?
Cuta a0COJIIOTHA UM OTHOCUTEIbHA?

Uto Takoe cOCTOsHKME MOKO0A? SBIIsIeTCs I OHO a0COIIOTHBIM?
Kak aBmxercs Te10 B COCTOSIHHH ITOKOS?

Yro Takoe nHEpUMAIbHAs CUCTEMA OTCUETA?

Kakoe teno magaer OvicTpee: TskENOE Min JErkoe?

. Kaxk B3Becmn 3emitro?
. KakoBa mpuumHa TOT0, 4TO Ha ABYX KOHI[AX HATSIHYTOW HUTH, IEPEKUHYTON yepe3 OIIOK,

CWJIbI HATSPKEHUS OJJUHAKOBBI?

KakoBa nmpuumHa TOro, 4ro yCKOpEHHUs JIBYX I'Py30B, CBA3aHHBIX HUTBIO, IEPEKUHYTOMN
yepe3 010K, OJUHAKOBBI 110 MOJIYJIIO.

HenoaswxkHelid O6510K MojaBeHIeH K AUHaMoMeTpy. Uepe3 OJOK MepeKHHyTa HHUTh, Ha
KOHIIaX KOTOPOH 3aKperyieHbI 1Ba HEPAaBHBIX Ipy3a m 11 nm2. Yemy OyayT paBHBI TOKa3aHUS
JMHAMOMETPA, €CIIU IPY3bl IPEIOCTaBUTH caMUM cebe?

3aueM Hy’KEH UMILYJIbC MaTepUaIbHON TOUKU?

N3mensierca 1 uMIynbc cucTeMbl 3emuid-JIyHa, W eciau Ja, TO KTO HM3MEHSET €ro
U3MEHAeT?

3aueM Hy’KEeH LIEHTp MacC CUCTEMBI?

UYro Takoe yaap ¢ TOUKH 3pEHUS TEOPUU U IPAKTUKU?

Paznen Paboma u JIHepeusi 6 nocmynamejibHOM osudiceHuu

1.
2.
3.

SN
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13.
14.

Uto Takoe MEXaHHMYECKOE COCTOSHHE CUCTEMBI?

[TpuBecTr npuMepbl PYHKIHI MEXaHUYECKOTO COCTOSTHUS CHCTEMBbI

Kak nmpaBunbHO ckazath: «Pabora cuibl mo nepeMenieHuo Tenay uinn «Padora cuibl Ha
MEPEMEIICHUH TeTIa

Yto Takoe CHIIOBOE I10Je?

B uém paszHuiia Mex a1y CTallMOHAPHBIME U HECTAIIMOHAPHBIMU CHIIOBBIMH MTOJISIMU?
Mosket i1 OBITH Tak: cuiia He paBHa (), cCKOpocTh Tena He paBHa (), a MOIITHOCTh CHJTBI
paBHa(?

Uro Takoe KHHETUYECKasi JHEPTHsI CHCTEMBI TeJ, U TI0 KAKOMY 3aKOHY OHa H3MEHSETCS?
Uto Takoe MOTEHIMAILHOES CUIOBOE T10Ie?

CdhopmynupoBaTh ornpenencHue MOTCHIIMATLHOM YHEPTUU Tella ¥ 3aKOH €€ N3MEHEHUSI.

. Kakue cuisl B HOBCCHHGBHOﬁ MPAKTUKC SABJISAIOTCA HOTGHI_[I/IaJIBHI:IMI/I?
. I[aTL OMpPCACIICHUC 1TOJIA CUJI COITPOTUBJICHUS. HOquy OHO HC€ ABJIICTCA

MOTEHIUAIBLHEIM?

. SIBnstOoTCS N MNOTCHUUAJIbHBIMU CUJIbI HATSAKCHUSA HUTH U PCAKIIUN OHOpBI?

UTto Takoe MeXaHUYECKast SHEPIHs, U 10 KAKOMY 3aKOHY OHa U3MeHsieTcs?
JlaTpb ornpeneneHre KOHCEPBATUBHOW CUCTEMBI M JI0Ka3aTh, YTO €€ MEXaHUYECKas
SHEPrusl COXpaHsAETCs.

Pasnen Kunemamuka epauiameslibHo20 OsuUdICCHUA

1.
2.
3.

SN

Ob6nagaer M MIOMAAh BEKTOPHBIMHA CBOHCTBAMU?

JlaTb onpefienieHre IIOCKOT0 YIJla B pajiiaHax.

[Touemy KOHEUYHBIH yroJ MOBOPOTa HE 00J1a1aeT BEKTOPHBIMH CBOMCTBaMHU, a
0OeCKOHEUHO MaJIbIi oOamaer?

Hanwucates ¢popmyity cBsi3u OECKOHEYHO MaJIOro epeMelieHHs U 6ECKOHEYHO MaJIoro
yrja IoBopoTa.

CdhopmynupoBaTh MpaBUIO MOIYJISI BEKTOPHOTO ITPOU3BECHUS U €TO HAPABJICHUSI.
CBs13b YIJI0BOM M IMHEHHON CKOPOCTEIA.

HanucaTh BeIpa’keHHsI TAHT€HLUAIBHOI'O U HOPMAJIBHOTO YCKOPEHUM Uepe3
IIPOU3BOJHBIE yTiia IOBOPOTA.
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8. Omnucatp CBA3b MEXAY NOCTyNAaTEIbHBIM U BpalllaTEIbHbIM JABMKEHUSIMHU B ClIydae
MaTepHaIbHON TOYKH U aOCOJIFOTHO TBEPIOTO Tea.

PaSIleJIﬂthlMllKa epauiamesibH0o20 0BUIICCHUSA
1. JlaTe onpezneneHnue MOMEHTa UMITYJIbCa MAaTEPHAIbHOM TOUKH.
JlaTh onpeneneHue MOMEHTA CHUJIBIL.
Hanucars 3aKk0H U3MEHEHUSI MOMEHTA UMITYJICA MATEPUATIbHON TOYKH
Hamnucars 3aK0H U3MEHEHUSI MOMEHTA UMITYJIbCA CUCTEMBI MATEPUAIbHBIX TOYEK.
Kak cBs3aHbI Mex1y c000i MOMEHT MMITyJIbCa CUCTEMBI B TAOOPAaTOPHO# cucTeMe
OTCUY€Ta U B CUCTEME OTCYETA LEHTP MACC CUCTEMBD)
CBs13p MEXly OCEBBIM MOMEHTOM HMITYJIbCA U YIJIOBOM CKOPOCTHIO.
Hamnucats 0CHOBHOE ypaBHEHME TMHAMUKHU BPaIIaTEIILHOIO IBUKECHHUS.
Cdhopmynuposats Teopemy lllTeitHepa
JlaTh BeIpaskeHHUE JIEeMEHTapHON pabOThl BO BpaIlaTeIbHOM JABIKEHUH
0. ZlaTb BbIpayKEHUE KUHETUUECKON 3HEPTUH a0COIIOTHO TBEPAOIO TEJIA, BPALAIOLIETOCS
OTHOCHUTEJILHO 3aKPEIIEHHOMN OCH.
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Paznen Hanp}wfcé'nuocmb dJIeKmpocmamuuecKozo noJjia
1. JlaTe onpezneneHue TOUEUHOTO 3aps/ia B Clly4ae HENPEPBIBHOIO pacIpeAeIeHuUs 3apsiia
1o 00bEMY, TOBEPXHOCTH, JIMHUH.
2. CdopmynupoBaTh NIPUHIMITEI JalbHOACHCTBUSA U Onn3KkoaeiicTBus. Kakoii n3 HUX
0Ka3aJjiCsl BEpHbIM?

Yto Takoe NEKTPOCTATUYECKOE T10IIE?

Yro Takoe MpoOHBIN 3apsj 10 OTHOIIEHUIO K JAHHOMY 3JIEKTPUYECKOMY I1OJII0?

5. Yro Takoe MaTEMaTUYECKOE I10JIE MIEKTPUIECKON HANPSKEHHOCTH U IS 4ErO OHO
HYKHO?

6. CdopmynupoBaTh npaBuiia rpaguuecKoro NpeacTaBIeHus BEKTOPHOTO
MaTEMaTUYECKOI0 MO

7. Omnwucarb CBOMCTBA CUJIOBBIX JIMHUH 3JIEKTPOCTATUUYECKOIO MOJIS.

8. B kakom ciydae npUMEHSAETCs IPUHLINI CYTIEPIO3ULIMU SJIEKTPUUECKUX MO ?
3anucathb €ro BEIPaXEHHUE B CIy4yae AUCKPETHOTO U HEMPEPBIBHOTIO PACTIPEAEICHUS
3apsA0B-UCTOUYHUKOB.

9. Yro Takoe 3NEKTPUUECKUN JUMOIb?

10. Yto Takoe tenecHsll yrona? Hanucars BEIpaKEHUE 3JIEMEHTAPHOTO TEJIECHOIO yIia.

11. YTo Takoe MOTOK BEKTOPHOTO MoJisi? B kakoM citydae 3TO OHATHE CBSA3AaHO C
NBIDKEHHEM?

12. ChopmynupoBats Teopemy Octporpaackoro-I'aycca B Bakyyme.

13. 3anucaTh BeIpaKeHUE HANPSHKEHHOCTH T10JIS OJTHOPOTHO 3apsHKEHHON 0€CKOHEYHOM
IIJIOCKOCTH.

14. Yro o3HavaeT «0ECKOHEUHOCThY TIOCKOCTHU?

15. 3anucaTh BeIpaKeHHE HANPSHKEHHOCTH TIOJISL OTHOPOTHO 3apsDKEHHON 0€CKOHEYHOM
IIPSAIMOM HUTH.

P w

Pasnen Ilomenuuan

1. Tlouemy mose 3MEKTPOCTATUUECKON HANPSHKEHHOCTH SIBJISETCS MOTEHIIUABHBIM ?

2. Kak Ha3pIBaeTCs MOTEHIIMAIBHAS SHEPTUS SAMHUYHOTO MOJIOKHTEITFHOTO MMPOOHOTO
3apsja B 3JIEKTPOCTAaTHUECKOM MOJe?

3. Kak BbIpa3uTh CKaIIpHOE MaTeMaTHYECKOE MOJIe MOTEHIINAIa Yepe3 BEKTOPHOE
MaTeMaTHYECKOE IO0JI€ JIEKTPOCTATUIECKON HANPSKEHHOCTU?

4. UYto Takoe HAMPsKEHHE, U KAKOBA €ro CBs3b ¢ pabOTON DIIEKTPOCTATUIECKUX CHI?

5. UYro Takoe rpaueHT CKaJIpHOTo MoJis?
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Kax BbIpa3uTh 1mosie 37IeKTpoCTaTHUEeCKON HAMPSX)KEHHOCTH Yepe3 CKAISIPHOE T0JIe
MoTeHIrana?

CdhopmynrpoBaTh MPUHIUITT CYTIEPIIO3UIIMH HIEKTPOCTATUYECKUX MOJICH B OTHOIIICHUH
MOTEHIIAIA.

3anucarh MOTEHIIUAT ITOJISI TOYEYHOTO UCTOYHUKA U OJTHOPOIHO 3aPsKEHHOU cephl.
3anucarh BEIpaKEHUE MOTEHIIMATLHON SHEPTUU KOHPUTYPAIIMH JUCKPETHBIX TOUCIHBIX
3apsJI0B.

3anucaTh NOTEHIIMAIBHYIO YHEPTUIO0 CUCTEMbI PACHpPEICIEHHBIX 3apsJI0B.

Pa3uenﬂu3ﬂel<mpul<u u npoeodﬂuku 6 JieKkmpocmamuidecKkom noJjie

1.

Nownbkwbd

10.
11.

12.
13.
14.

15.
16.
17.

18.
19.

20.
. Uro Takoe konaeHcatop?
22.
23.
24,

21

25.

26.

Urto Takoe cpena? SABnsercs qu 3TO MOHATHE MOACIbHBIM?

IIepeuncnuts BUABI 3apsA10B 10 OTHOLICHUIO K TAaHHOM Cpelie

Yro Takoe JUAIEKTPUKU U IPOBOJIHUKU?

HanucaTs Belpa’keHHE DHEPTUM JUIIOJSA B OJTHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

Yro Takoe nmosisgspusanus AUJIEKTPUKa?

Yro Takoe qU3IEKTpUUECcKasi BOCIPUMMUYNBOCTD TUAIEKTPUKA?

Kakue cBsi3aHHBIE 3aps /bl BIUSIOT Ha 3JEKTPUUECKOE T10JI€ BHYTPH JUAIEKTPUKA:
pactipenenéHHbIe 0 00bEMY WM MTOBEpXHOCTHBIE? OCIabIsIOT OHH 1M0JIe CBOOOIHBIX
3apsA70B WU YCUJIMBAIOT?

JlaTb onpeneneHue 3JIeKTPUYECKON HHIYKIUH.

Hamnucats cBsA3b MKy 2JIEKTPUUECKON MHIYKIIMEW U HANIPSHKEHHOCTBIO. UTO Takoe
IUBJIEKTPUYECKasi IPOHULIAEMOCTh?

CoopmynupoBats Teopemy OcTporpajackoro-I'aycca B TUIEKTpUUECKOH cpere.
SBnsieTcs 11 BEKTOPHOE I10JIE AIEKTPUUIECKON NHAYKIMH (CMEIIEHNS) TOTEHIUAIbHBIM B
obmiem cioyyae?

ChopmynupoBaTh rpaHHYHBIC YCIOBUS ISl BEKTOPHBIX MOJIEH DukE.
JlaTh onpeneneHue 3JIeKTPOCTaTUYECKOTO IIPOBOIHUKA.

Kak pacnpenenéH HeCKOMIIEHCUPOBAaHHBINA HECBSA3aHHBIN 3apsiz IO
JJIEKTPOCTATUYECKOMY ITPOBOJIHHUKY.

Uro Takoe anekTpruyeckas EMKOCTh YEAMHEHHOTO POoBOAHUKA? YeM oHa onpenenserca?
3anucarh AMEKTPOEMKOCTh YEAMHEHHOH cephl.

Enunnna nzmepenus anekrpoéMkoct B cucreMe CU HaspiBaeTcst hapaoi.
[ToncuuTaiite snexkrpoémrocts ConHIa B apagax.

3anucarh BCE BBIPAXEHUS SHEPTUN YEIUHEHHOTO TPOBOHHKA.

Byznet nu ToueuHslii 3aps]] B3aUMOAEHCTBOBATh C HEUTPAIbHBIM IPOBOJHUKOM? OTBET
000CHOBATb.

Uemy paBeH MoTeHIKA 3a3eMJIEHHOTO MPOBOAHUKA?

JlaTb onpeneneHue 3JIeKTPOEMKOCTH KOHIEHCATOpa

3anucarh BCE BBIPAXXEHUS SHEPTUN KOHAEHCATOPA.

Jlro6oe 1 coelMHEHNE KOHIEHCATOPOB MOKHO CBECTH K MOCIIEI0BATEILHOMY MIIH K
napajieabHoMy ?

I'ne nokanu3yercs SHEPrUs 3apsLKCHHBIX TEJN: HA CAMMX 9TUX TeJlaX WIX B IPOCTPAHCTBE
BOKpYT HUX?

3anucaTh Bce BBIpaKEHHUSI 00BbEMHOM MIIOTHOCTH SHEPTHH JIEKTPHUECKOTO MOJIS.

Pasznen 3aKOHbL HOCHOAHHO20 MOKA

1.
2.
3.
4.

UTo Takoe MIOTHOCTh ANEKTPUUECKOTO TOKa U cuiia Toka? Kakoa cBsi3b MEXly HUMU?
Yro Takoe CTOPOHHHE CUIIBI?

Cdhopmynuposats 3akoH Oma B tuddepenunansroit hopme.

UTto Takoe CONpOTUBIICHUE yUacTKa?
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5. Yro Takoe 0HOPOIHBIN ydacTOK 1enu? M300pa3uTh €ro AIeKTPUUYECKYIO CXEMY.

6. UYro takoe 3/C?

7. Yro Takoe HEOJHOPOAHBIHN ydacTok 1enu? M300pa3uTh ero 3JeKTPUIECKyIo CXeMYy.

8. 3amumcarh MHTETpaiIbHbIN 3akoH OMa I yyacTKa EnH U OObSICHUTH SHEPreTUIECKHUNA
CMBICJ Ka)KJIOTO YJICHA.

9. IlpuBectu npuMepsl ICTOUHUKOB oTpuLareasHoi DJIC.

10. 3anucaTe MHTErpadbHBINA 3aK0H OMa AJ1 IPOCTOr0 3aMKHYTOI'O KOHTYpa.

11. JIro6oe 1 coefuHEHHE PE3UCTOPOB MOKHO CBECTH K MOCIIEI0BATEILHOMY MIIH K
napajieabHoMy ?

12. ChopmynupoBaTh NepBbIi U BTOPOit 3akoHbl Kupxroga as1s cIoxKHBIX KOHTYPOB.

13. Kak nepeiitu ot 3akoHa OMa k 3akoHy J[xoynsa-JIenna?

14. Hanncatpb BbIpayK€HUs TEIJIOBOW U 3JIEKTPUUECKON MOIIIHOCTEH, a TaK K€ MOILHOCTU
HCTOYHUKA.

15. 3anucaTh Bce BhIpaXeHUS! 00bEMHON TNIOTHOCTH MOUTHOCTH 3JIEKTPHYECKOTO TOKA.

Pasnen Macnemusm

1. Yto Takoe MarHuTHOE 1oJie?

2. Kak Ha3pIBaeTcs U 0003HAYAETCS CHIIOBAs XapaKTEPUCTUKA MAaTHUTHOTO TOJs?

3. Hamnmcatp Bblpak€HHME MarHUTHON cocTaBistolell cuisl Jlopenna.

4. Ecnu MarHuTHas MHAYKLHS HA MECTE MTOJIOKEHUS JBUKYLIETOCS OTPULIATEIBHOTO 3apsa
HaIpaBJIEHA Ha PUCYHKE BBEPX, a €[0 CKOPOCTh — BIIPABO, TO Ky/1a HAIIPaBJIEHA CUJIA CO
CTOPOHBI MArHUTHOTO 10JISA?

5. Cogepiaer 1u paboty MaruuTHast cuina? Kak uaMeHsiercss KHHeTHYeCcKasi SHEPTHst
JBIDKYILETOCS TPOOHOTO 3apsia MOJ BIUSHUEM MAarHUTHOTO TOJIs?

6. Kaxk Oynet nBuraThCs 3apspKeHHAsI YaCcTUIIA, BIETEBINAS B OJJHOPOJIHOE MAaTHUTHOE ToJie?

7. UYrto Takoe cuna Ammnepa? 3anuIInTe BEIPAKEHUE dJIEMEHTAPHON crilbl AMnepa.

8. Urto Takoe MarHUTHHII MOMEHT?

9. Kaxk Bo3aeiicTByeT OTHOPOJAHOE MarHUTHOE I10JI€ HA MArHUTHBIA MOMEHT. 3alUILIUTE
BBIPAYKEHUE, OIIMCBIBAOILIEE ITO BO3CIHCTBHE.

10. 3anumure BbIpaK€HUE SHEPTUN MAarHUTHOTO MOMEHTAa B MArHUTHOM I10JIE.

11. Chopmynupyiite 3akon buo-CaBapa-Jlamiaca u mpoBeAnTe aHAIOTHIO C BEIPAKEHUEM
HANpPsKEHHOCTH AIEKTPOCTATUYECKOTO MOJIsI TOYEUHOTO 3aps/ia.

12. Yto Takoe HanpsKEHHOCTh MarHuTHOro nosist? KakoBa €€ cBA3b C MarHUTHOM
uHaynuen? J{ist yero HeoOXOAUMBI IBE BEKTOPHBIE XapaKTePUCTUKH MAarHUTHOTO TOJIs?

13. YTto Takoe HAMarHM4E€HHOCTh MarHETHKA, U YTO TAKOE €r0 MarHUTHAs
BOCIIPUMMYHUBOCTH?

14. Kak cBsi3aHbI MeX1y cOO0 MarHUTHAsI BOCHPUUMYHUBOCTbh U MarHUTHAs
IIPOHULIAEMOCTH?

15. Kakue cymecTByrOT BU/IbI JINHEHHBIX MarHeTUKoB? B 4€M pazHuna Mexy HUMHA?

16. B xakux MarHeTukax CylIECTBYET CIIOHTaHHAsl HAMarHN4eHHOCTh B MAaKPOCKOIIMYECKUX
00bémax?

17. Yto Takoe temneparypa Kropu, nu ueMy oHa paBHa B xenese?

18. Uro Takoe kpuBas HAYaJIbHOW HaMarHMYEHHOCTH (peppomMarHeTuka’?

19. CxonbKO meTens TucTepe3nuca MOKeT MPOJJeMOHCTPUPOBATh (heppOMarHeTuK?

20. Kakue xapakTepUCTHKH NPEEIIbHOM METIN TUCTEPE3UCAN3BECTHBI?

21. Yemy paBHa IUIOIIAb IETIN THCTEPE3UCA B OCAX {M JH }?

22. Chopmynupyiite Teopemy Octporpaackoro-l'aycca st MaTeMaTH4e€CKOTO OIS
MarHMTHON MHIyKIIUU

23. Yo Takoe MarHUTHBINA NOTOK U IOTOKOCLETIIIEHUE?

24. HanmumuTe BBIpaXXEHHUE 3JIEMEHTAPHOM paboThl crilbl AMIIepa pU ABMXKEHUH y4acTKa

MMPOBOAHUKA C TOKOM
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Hanwummre BbipakeHue 371eMEeHTapHON paboThl CHIIbI AMIIEpa MPU H3MEHEHU N
3aMKHYTOI'O KOHTYypa

26. ChopmynupyiiTe 3aKOH MOJIHOTO TOKA B BAKYYME M B MAarHETHKE

Paznen J1eKmMpPOMACHUMHAA UHOYKUUA

1.
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11.

Cohopmynupyiite 3akon Papazes

Cohopmynupyiite npasuio Jlenma

ChopmynupyiiTe 3aK0H SIEKTPOMArHUTHON UHYKITUU

KaxoBa npnunna 3/]C nHAYKIMH B TPOBOJHUKAX, IBUKYLIUXCA B MArHUTHOM I10JI€E?
Kaxosa npuunna 3/1C nHAYKIMY B HENOABUKHBIX IIPOBOJIHUKAX ?

3anuIuTe BhIpaXKEHNE HUPKYJISALUU BUXPEBOTO 3JIEKTPUUECKOTO OIS

Yro Takoe HHAYKTUBHOCTb KOHTypa?

3anumute Beipaxenue J/]C camouHiyKkuuu

3anumute 3ak0H OMa JU1sl KOHTypa ¢ UHIAYKTUBHOCTBIO. UTO IpeACTaBIISET 3alIUCAHHOE
PaBEHCTBO C MaTEMaTHYECKON TOYKU 3pEHUS?

. Ha yTo TpaTtuTcs sHeprus HcTouHUKa MpH ero padore npotuB IC caMOMHIYKINHU B

IIEPEXOITHOM IIpoLiecce NOCIE 3aMbIKaHUsS KOHTYpa?
3anuimre Bce BhIPAXKEHUSI 00bEMHOM TUIOTHOCTH SHEPTUU MarHUTHOTO 1oJisi. CpaBHUTE
UX C BBIPOKEHUSIMU 00BEMHOM MIIOTHOCTH SHEPTHHU AIIEKTPUUYECKOTO TIOJIS.

Pasznen Ypasenenua Makceenna

1.

ATl

9.
10.
11

3anummre BeIpaKeHUs JUQPepeHINaIbHBIX OIEPaTOPOB TEOPUH T0JIS Yepe3 BEKTOP
«Habma»

Cohopmynupyiite nuddepeHnnanbHplii IpU3HAK MOTEHIIMAIBLHOTO BEKTOPHOT'O TOJIS
Cohopmynupyiite nuddepeHnnanbHblii IpU3HAK BUXPEBOTO BEKTOPHOTO MO
CdhopmynupyiiTe MaTeMaTU4ecKyro TeopeMy [aycca

Cdhopmynupyiite MaTemaTdeckyto Teopemy CTokca

Caenure uHTErpanbHyo Teopemy Octporpazackoro-I'aycca k nugdepeHuaisHoMy
YPaBHEHHIO BEKTOPHOTO TOJIS B CIIy4ae IEKTPOCTATUYECKOTO M BUXPEBOTO MOJIeH
CBenuTe MHTETPANbHBINA 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMH K JU(PepeHIIaTLHOMY
YPaBHEHHIO CBS3BIBAIOIIEMY BUXPEBbIEC AIEKTPHUECKOE U MATHUTHOE TOJIS.

CBenuTe MHTErPANbHBIN 3aKOH MOJIHOTO TOKA K TU(depeHIINaTIbHOMY YPAaBHEHHIO
BEKTOPHOTO MOJIS B CIy4ae CTAllMOHAPHOTO MAarHUTHOTO TOJIS

Cdopmynupyiite runoresy Makcsenna

Yro Takoe TOK cMeleHus?

. ChopmynupoBaTh BEIBOJ O CYIIECTBOBAHUH JIEKTPOMATHUTHBIX BOJH

Paznen Koneoanus u 6011wl

1.

2.
3.
4

SN

3anumuTe KHHEMaTHUYECKUH 3aKOH TAPMOHUYECKUX KOoJIeOaHuH

Yro Takoe aza?

Kak (haza 3aBUCUT OT BpeMEHHU B TapMOHHYECKOM 3aKOHE?

Kak cooTHOCSTCS (ha3a KOCMHYCHOTO U CHHYCHOT'O TIPEICTaBICHUS TAPMOHHYECKOTO
3aKOH JBW)KCHUS?

3anummre nuddepeHanbHoe ypaBHEHNE TapMOHHYECKUX KOJIeOaHni

Yrto B BEKTOPHOM MPE/CTABICHUN TAPMOHIYECKON (DYHKIIMH OTIpeesieT MOy b
BEKTOpa-TPEICTABUTES, a UTO HApaBjiIeHUE?

Jiist uero HeoOX0IMMO BEKTOPHOE TPEACTABICHNE TAPMOHHYECKUX (QYHKITUIA?
3anumure rapMOHMYECKUH 3aKOH JIBKEHHS B KOCUHYCHOM (popMe B KOMITJIEKCHOM
Ipe/CTaJICHUH.

YTo HYKHO CAENATh C CHHYCHBIM IPEICTaBICHHEM T'apMOHUYECKOHN (PyHKIIH, 4TOOBI
NPEJCTaBUTh €€ B BEKTOPHOM HJIM KOMITJIEKCHOM BH]1?
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10. 3anummTe 0 JHOMEPHOE BOJIHOBOE YPaBEHUE M €r0 PEIICHUE B BUJIE BOJHBI, OeTyIeii B
MI0JIO’KUTEIBHOM HalPaBJIE€HUU KOOPAUHATHONW OCH.

11. 3anummure 3aKOH ABMKEHUS OJTHOMEPHON TapMOHUYECKOM BOJIHBI, CIEAYIONIEH B
MI0JIO’KUTEIBHOM HalpaBJIE€HUU KOOPAUHATHONU OCH.

12. YTo Takoe [iarHa BOJIHBI?

13. YTo Takoe BOJIHOBOE YHUCIIO OTHOMEPHOM BOJIHBI?

14. Yto Takoe BOJIHOBAsI MIOBEPXHOCTH?

15. Yto Takoe miockasi BojaHa?

16. 3anummnTe 3aKOH ABUKEHUS IJIOCKON rapMOHUYECKOM BOJIHBI, CIIEYIOLIEH B
IIPOM3BOJIBLHOM HamnpasiieHuU. Kakoil BEKTOp onpeaenseT HalnpaBieHue €
pacnpocTpaHeHus?

17. Hanmmute BbIpaxkeHue Gpa3zoBoil CKOPOCTH TAPMOHUYECKOI BOJIHBI

18. 3anummure BbIpakK€HUE MHTEHCUBHOCTH FapMOHUYECKON JIEKTPOMArHUTHOW BOJIHBI.

19. Yto Takoe KBa3UrapMOHUYECKHE BOJTHBI?

20. HanumuTe BeIpa)keHHUE IPYNIIOBOM CKOPOCTH

21. Yro Takoe JyMHA KOTEPEHTHOCTH, M KaK OHa CBsS3aHa C pa30pOCOM JITHHBI
KBa3UIapMOHMYECKOMN BOJIHBI?

22. Yro Takoe BpeMs KOTEpPEHTHOCTH, M KaK OHO CBSI3aHO C pa30pOCOM YacTOTHI
KBa3UIapMOHHMYECKOMN BOJIHBI?

23. Yro Takoe 1yr BOJIH?

24. Kak cBsi3aHBI MEXy COOO0H JUTMHA KOTEPEHTHOCTH U BPEMsI KOT€PEHTHOCTH?

Pasnea Unmepghepenyusn
1. Yo Takoe siBieHue uHTEpdepeHImn?
SBASAIOTCS JIM CTOSTYME BOJIHBI IPUMEPOM KOTE€PEHTHOCTU?
Kaxkue BoTHBI Ha3bIBalOTCA KOTEPEHTHBIMU JIPYT APYry?
CdhopmynupyiiTe ycioBrue KOTePEHTHOCTH JIBYX MEXaHHUECKHUX WA PATHOBOIH
CdhopmynupyiiTe ycioBrue KOTePEHTHOCTH JIBYX CBETOBBIX BOJIH
Urto Takoe onTu4yecKkuid xon?
Cdhopmynupyiite ycinoBus nHTepHEpEHIIMOHHOTO MAKCUMYMa 1 MUHUMYMa
N3o6pasute cxemy FOHra v 3anummTe BeIpaXKeHUE Pa3HOCTH ONITUYECKOTO X0/1a
CdhopmynupyiiTe yciioBrue BpeMEHHON KOTEPEHTHOCTH
0. 3anummuTe BhIpaKEHNWE PA3HOCTU ONTHUUYECKOTO X0/a B TOHKOM IJIEHKE MPU HOPMAIbHOM
MaJICHUU TJIOCKOM CBETOBOM BOJIHBI HA €€ MMOBEPXHOCTb.

S0 0N LR WD

Pasnea Jugppaxuyusn
1. Yro Takoe sBneHHE AUDPaKIIH

2. Kak Ha3pIBaeTCs ONTUKA B OTCYTCTBUH JU(PPAKLIUU?

3. Cdopmynupyiite npunuun [ toiirenca-Openens

4. OObsicHUTE ABICHHE TUPPAKIUHU ¢ TOUKHU 3peHus npuHiumna [ roirenca-dpenens.

5. Yro Takoe 30Ha PpeHens?

6. MOXHO 1M yBEIMUYUTh UHTEHCUBHOCTh CBETOBOI'O OTKJIMKA OTBEPCTHUS, IIPOIYCKAIOIIETO
CBET, YACTUYHO 3aKpbIB €ro?

7. Yro Takoe narHo Ilyaccona?

8. Kak uzmensercsa konndectBo 30H OpeHens B KpyrioM OTBEPCTHH, IPOITYCKAIOIIEM CBET
NIPU yJQJIGHUH SKpaHa HaOJI0AeHUs OT 3KpaHa ¢ OTBEpPCTHEM?

9. byger nu HabmonaThes qudpakuus npu O60JbIIOM KoidrnuecTBe 30H Dpeners,
yYMEIIAIoIEeMCsl B OTBEPCTHH, NPOITYCKAIOIIEM CBET?

10. KakoBo ycnoBue nudpakunu Openenst u kakoBo ycnosue audpaxiun Opaynrodepa mnpu
MIPOXOXKJICHUU CBETA Yepe3 KPyrioe oTBepcTue?

11. Yro takoe mudpakuus Opaynrodepa npu mageHUN INIOCKUX BOJIH HA IpensTcTBHe?
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12. OmpenenuTe MUPUHY CBETOBOTO OTKJIMKA OT ILEJIH IIUPUHON dIpy MaJeHUH Ha Heé

13.

IJIOCKOW MOHOXPOMAaTHUYECKON CBETOBOU BOJIHBI, UCXO/S U3 COOTHOLLICHUS
HEOIPEIEIEHHOCTEN KOOPIMHATA-BOIHOBOE YUCIIO.

Cdhopmynupyiite npaBuio oT0opa rIaBHEIX AU(PPAKIIMOHHBIX MAKCUMYMOB TIPH
mudpakiun OpayHrodepa MI0CKUX BOJIH HA OAHOMEPHON AU(PaKIIMOHHON penIéTke

14. Chopmynupyiite npasuio Bynbda-bparra npu oréope HanpaBieHuil r1aBHBIX

I PaKIIMOHHBIX MAKCUMYMOB TIpu nu¢pakimnu @payHrodepa miocKux BOJIH Ha
KPUCTAJUIMYECKOM peIETKe

Paznen Ionapuzayusn

1.

2.
3.
4

SN

11.
12.

13.
14.
15.
16.
17.

B kakux BoTHaX BO3MOXKHBI, & KAKMX HEBO3MOKHBI MMOJSIPU3AIIMOHHBIC SIBICHUS

Uro TaKoe MmI0CKOCTh MOISPU3AIHH BOTHBI?

Uro TaKoe MI0CKOMOIIpU30BaHHAs BOTHA?

Hanummre obmiee BrIpakeHne MHTCHCUBHOCTH, CBSI3aHHOM € TUIOCKOCTBIO TOJISIPH3AIIIH,
KOTOpasi IOBEPHYTA BOKPYT HAMPABICHUS JBIKEHUS BOJHBI HA YTOJI & OTHOCUTEIHLHO
OCH X, IEPIICHAUKYJISIPHON HAPABICHUIO JIBIKCHUS.

Uro Takoe quarpaMmma HHTEHCUBHOCTH?

N300pasute quarpaMmmy WHTEHCHBHOCTH €CTECTBEHHOTIOISPH30BAHHOTO CBETA

Kak u3MeHseTcss HHTeHCUBHOCTh €CTECTBEHHOTOISIPU30BAHHOTO CBETA MPU
MPOXOXKACHUH Yepe3 UCATbHBIN Mosipu3aTop?

N3006pa3ute quarpaMmmy WHTEHCUBHOCTH TUIOCKOTIONSPH30BAHHOTO CBETA
Cdhopmynupyiite 3akon Mamtoca

. Uto Takoe KpyroBas 1sapu3anus BoJIHBI? K KakuM BOJIHAM OTHOCHUTCS 3TO MOHSITHE: K

($ha30BO yIopsI0UEHHBIM W K ()a30BO HEYMOPSAOUCHHBIM ?

Urto Takoe MpaBoMONISIPU30BAHHBIC U JICBOIIOJIIPU30BAHHBIC BOJIHEI?

Uro npencrasiser co00il cyneprno3uiiys AByX KPYroBo MOJISPU30BAaHHBIX BOJH,
MIPOTUBOTIONIOKHOU MOJIIPU3ALAN U OJJUHAKOBOW aMIIAUTYbI, CIICAYIOMUX B OJHOM
HaIpasJIeHUN?

Urto Takoe ONTHYECKU aKTUBHBIE CPEIbI?

Uro Takoe MI0CKOCTh MPOIYCKaHUS MOJIIpu3aTopa’?

Coopmynupyiite 3akoH bprocrepa.

Urto Takoe quxpousm?

Kaxk nenarorcst nonspouasi?



39

MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALTUN
DenepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKICHUE BHICIIIET0 00pa30BaHMs
MoCKOBCKHI TOJIMTEXHUYECKUAN YHUBEPCUTET

HamnpasiieHne noaroToBku:

29.03.03«TexHosorust noAUrpapuyIecKoro U yrmakoBOYHOTO MPOU3BOJICTBA
OII (mpodunp): «TexHOIOTU MOJUTPAPUIESCKOTO MPOU3BOICTBAY

Kadenpa duznka

(HauMeHOBaHHUE Kadeapsl)

IIpumepHbIe BONPOCHI VI 3aIUTHI JIA0OPATOPHBIX Pad0T

10 JUCIIUITJIINHEC «Pusuka B MPOU3BOACTBCHHBIX U TCXHOJIOTMYCCKHUX MTPOLECCAXH
(HaMMEHOBAHUE JUCIUILIUHE)

Dopma mexyujeco KOHMpOs, NPOBEPAIOULAs CIMENEHb 0C60EHUS KOMNemeHyuu
OIlIK-1, OIIK-3
Pasnen Dusuueckue usmMepenus u ux noZpeuiHocmu

JlaboparopHas padora «3MepeHue 02a30BbIX BeJINYHH
1. Yro Takoe abCONIOTHASI OTPEIIHOCTD NPSAMBIX H3MEPEHHI?

MOHO JIM TOYHO BBIYUCIUTH a0COMIOTHYIO MOTPEIIHOCTD MPSIMbIX U3MEPEHU?

SIBnisieTcst 1 IprOOpHast MOTPEITHOCTh CUCTEMATUYECKOM?

MoskeT 11 IPOSBUTHCA CiIydaiiHasi IOIPENIHOCTh B OJJHOM U3MEpPEHUN?

YTo NpUHATO CUUTATh PE3YJIHTATOM CEPUH MOBTOPSAIOIINXCS U3MEPEHNI?

OT KakOM M3 MOTPEUIHOCTeW TNPSAMBIX H3MEPEHUN: NPUOOPHOM, CiydyailHON wiH

CUTEMATUYECKON MOXKHO «OYMCTUTHY» PE3yibTaT U3MEPEHUI?

7. Kakoit mpubop HYXHO HCHOJB30BAaTh, MU3MEPSsl OJHY U Ty JK€ BEIMYUHY, YTOOBI
MPOSIBUIIACh CIy4yaiiHas MOTPEIIHOCTh: TOHKUN WU TPYyOBIii?

8. Uro Takoe KOCBEHHOE U3MepeHue?

9. Jlan map maccoil m, U3MEPEHHON C MOrPELIHOCThI0 Am, U paanycoM R, U3MEPEHHBIM C
norpenrHocTbio  AR. BpIpa3suth uepe3 BenuuuHbl m, Am, R u AR aOCONIOTHYIO
MIOTPEIHOCTH A INIOTHOCTH MaTepUaa, U3 KOTOpOro CAENaH wap.

AT

Pasneant «/[unamuka nocmynamenibnoz2o oguxcenusn» u «Paboma u snepeusn 6
ROCHYNAMEIbHOM OGUIHCEHUW))
JlaGopaTopHblie padoThl «U3ydyeHune 0aJINCTHYECKOT0 MASTHUKA,

«I/I3yqune MAaTEMATHICCKOI'O MAasITHUKA»
1. Yto Takoe UMITyJIbC MaTEPHAIBHON TOUKH
3aKOH U3MEHEHUS UMITYJIbCA MAaTEpUAIbHON TOUKU
YTo Takoe UMITYJIbC CUCTEMBI MaTEpUAIbHBIX TOUEK
3aKOH U3MEHEHUS UMITYJIbCA CUCTEMBl MAaTEPUAIbHBIX TOUEK
ChopmynupyiiTe 3aKOH COXpaHEHHS UMITYJIbCa CUCTEMBI
Jante onpeneneHus yuapa
IToueMy npu yape coxXpaHs€TCsl UMITYJIbC CUCTEMBI?
UYrto Takoe MEXaHNUUECKOE COCTOSIHUE CUCTEMBI?
[TpuBecT npuMeps! GYHKINNH MEXaHUYECKOTO COCTOSIHUSI CUCTEMBI
10 UYro Takoe KMHETUYECKAsl JHEPTHsI CUCTEMBI TN, U 110 KAKOMY 3aKOHY OHa U3MEHSETCS?
11. Yro Takoe MoTeHIUAIBLHOE CUIIOBOE I10JIe?

00NN L AW



12.
13.
14.

15.
16.
17.

18.
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CdhopmynupoBathb onpeeieHre MOTeHIUAIBHON SHEPTUU TeNla U 3aKOH €€ U3MEHEHMUS.
Kakue cuipl B TOBCEAHEBHOM MPAKTUKE SIBJISIFOTCS TOTEHIIMATIBHBIMU?

JlaTp onpeneneHue nos cuil conpoTusieHus. Ilouemy oHo He sABigeTCS
MOTEHIUAIBLHEIM?

SIBISIFOTCS JIM NOTEHUMAIBHBIMU CUJIbI HATSKEHUS HUTH U PEaKLIMK OIIOPBI?

Yro Takoe MexaHUUeCcKast SHEPTUS, U 110 KAKOMY 3aKOHY OHA U3MEHsAETCs?

JlaTb onpeneneHue KOHCEPBAaTUBHOM CUCTEMBI U JI0Ka3aTh, UTO €€ MEXaHUYECKas
JHEPTHUsl COXPAHSIETCS.

Yro takoe KO PUIMEHT MOJIE3HOTO EHCTBUSA TEXHUIECKOTO YCTPOUCTBA?

Pasnea /[lunamuka epawiamenbHo20 08UNCEHUS
JlaGopaTopHasi pabora «OnpeneseHue MOMEHTA HHEPLUN»

1.
2.

W

o

JlaTb onpeneneHue MOMEHTA CUJIBIL.

Kak cBs3aHbI Mex1y c000i1 MOMEHT MMITyJIbCa CUCTEMBI B TAOOPAaTOPHO# cucTeMe
OTCUY€Ta U B CUCTEME OTCYETA LEHTP MACC CUCTEMBD»

Hamnucats 0CHOBHOE ypaBHEHME TMHAMMKHU BPAIIATEIILHOIO IBUKECHHUS.
Cdhopmynuposats Teopemy lllTeitHepa

BriBecTH BBIpaX€HUE MOMEHTA UHEPLIMU OJHOPOJHOIO IUCKA OTHOCUTEIBHO OCH,
MIPOXOAAIIEH Yepes3 ero LEHTP NEPIECHAUKYIIIPHO €T0 IUIOCKOCTH

JlaTh BeIpaskeHHUE JIeMEHTapHON pabOThl BO BpaIlaTeIbHOM JABIKEHUH

JlaTb BBIpa’k€HUE KHHETUUECKON PHEPIHH a0COIIOTHO TBEPAOIO TENA, BPaIlatoLIErocs
OTHOCHUTEJILHO 3aKPEIIEHHOMN OCH.

IToueMy coxpaHsieTcss MEXaHUYECKas YJHEPIHsl MassTHUKa MakcBeia?

Paznen 3aKOHbI NOCMOAHHO20 MOKA
JlaGopaTopHasi padora «3yuyeHue MOCTOBOI CXeMbD)

1. Yto Takoe MIOTHOCTh JIEKTPUUECKOI0 TOKa U cuia Toka? KakoBa cBA3b MEXIy HUMU?

2. Yto Takoe CTOPOHHUE CHUJIBbI?

3. CdopmynupoBats 3akoH Oma B quddepeHnmnaabHoi popme.

4. Yto Takoe COIPOTUBIIEHHUE y4acTKa?

5. UYrto Takoe ogHOPOIHBIN ydacTok memu? M300pa3uTh ero AIeKTPUIECKYI0 CXEMY.

6. UYro takoe 3/C?

7. UT0 Takoe HEOAHOPOIHBIN yuacToK menu? M300pa3uTh ero AIeKTPUIECKYI0 CXEMY.

8. 3amumcarh MHTETpaiIbHbIN 3aKkoH OMa U1 yyacTKa HEenH U OObSICHUTH SHEPreTUYECKUNA
CMBICJ Ka)KJIOTO YJICHA.

9. Yro Takoe cucreMaTH4eCKas IOrPEIIHOCTh U3MEPEHMUS.

10. Kakoit amnepMmeTp sABIIsE€TCS UACATbHBIM?

11. Kakoil BOJIbTMETp SIBJISECTCS UI€ATbHBIM?

12. Ilpn xakMX 3HaYEHUSIX yIE€IBHOIO COMPOTHUBIICHUS CPEIA MOKET CUNTATHCS
IIPOBOAHUKOM ?

13. Kakue Bu bl NpOBOAHMKOB Bam M3BECTHBI, U KTO SIBISETCA HOCUTENIEM TOKa B HUX?

14. Yem oTnMuaeTcs TeMIepaTypHblil X0 YAECIBHOTO COIPOTUBIIEHHS METANIOB OT APYTUX
IIPOBOJAHHUKOB?

Pasnen Macnemusm

.JIaﬁopaToprle paﬁoTbI «I/I3MepeHne COCTAaBJIAIOIIUX MArHUTHOI'O I10A 3emuin
ME€TOJA0M HAJIOKCHHUA BHCIITHEIO IOJISD», «I/I3MepeHne CIJIBI, I[eﬁCTBymmeﬁ Ha
NMPOBOAHUK ¢ TOKOM MAarHUTHOM I10JIC», «I/I:;yqelme MNOoBECACHHUA PAMKH C TOKOM
B MAarHUTHOM I10JI¢»
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Yro Takoe MarHUTHOE ToJe?

Kak Ha3piBaeTcst 1 0003HaUaETCSI CUIIOBAs XapaKTEPUCTUKA MATHUTHOTO OIS ?

Ecau marauTHas MTHAYKIUSA HA MECTE MOJIOKEHUS ABUKYILEr0OCs OTPULATEIBHOIO 3apsiia
HallpaBJICHA HA PUCYHKE BBEPX, a €ro CKOPOCTh — BIIPaBO, TO KyJla HAIIPABJICHA CUJIA CO
CTOPOHBI MArHUTHOTO 10JIA?

UYro Takoe cuina Amrnepa? 3anuIINTE BEIpaXEHUE dJIEMEHTAPHON CHIIbl AMIepa.

Yro Takoe MarHUTHBII MOMEHT?

Kak Bo3zaelicTByeT OJHOPOJHOE MarHUTHOE 110J1€ HA MAarHUTHBIN MOMEHT. 3alUIINTe
BBIPa’KCHUE, OIUCHIBAIOLIEE ITO BO3ACICTBUE.

3anuIiuTe BhIpa)KEHUE YHEPIMM MATHUTHOIO MOMEHTA B MarHUTHOM IIOJIE.
Cdhopmymnupyiite 3akon buo-Capapa-Jlamiaca u mpoBeuTe aHATIOTHIO C BRIPAXKEHUEM
HaIPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO T10JI1 TOYEYHOI'O 3apsa.

Uemy paBHa MarHuTHast HHIAYKLIKS B BO3yXe B LICHTPE IUIOCKOU KaTyIIKU paguyca R U3
N BUTKOB, 110 KOTOPBIM TE€YET TOK /.

Paznen Konebanus u 6011wl
JlaGopaTopHas pabora «3MepeHHe CKOPOCTH CBETA)

1. 3anummure KWHEMAaTUYECKUN 3aKOH TApMOHUYECKHUX KOJeOaHMit

2. Yo Takoe ¢aza?

3. Kak ¢a3a 3aBucuT OT BpeMeHH B TAPMOHUYECKOM 3aKOHE?

4. Kak cootHOCcATCS (pa3za KOCHHYCHOTO U CHHYCHOTO IPEICTaBICHHUS] TApMOHUYECKOTO
3aKOH JBW)KCHUS?

5. Jns 9ero HeoOX0IUMO BEKTOPHOE MPEICTaBICHUE TAPMOHUYECKUX (QYHKINH?

6. 3anummre 0JJHOMEPHOE BOJIHOBOE YPABEHHUE M €r0 PEIICHUE B BUJIE BOJHBI, Oerymieil B
MI0JIO’KUTEIBHOM HalpaBJIE€HUU KOOPAUHATHONU OCH.

7. 3anuimmre 3aKOH ABM)KEHHS OJHOMEPHON rapMOHNYECKOM BOJIHBI, CIEAYIOLIEH B
MI0JIO’KUTEIBHOM HalpaBJIE€HUU KOOPAUHATHON OCH.

8. Uro Takoe JIMHA BOJIHBI?

9. UYro Takoe BOJIHOBOE YHUCIO OJHOMEPHOM BOJIHBI?

10. Yto Takoe BOJIHOBAsI MOBEPXHOCTH?

11. Yto Takoe miockasi BojaHa?

12. Hanmmute BbIpaxkeHue Gpa3zoBoil CKOPOCTH TApMOHUYECKOM BOJIHBI

13. Yto Takoe crosiuas BoiHA?

14. ChopmynupyiiTe ycnoBus BOSHUKHOBEHUS CTOSTYEH BOJIHBI HA OTHOMEPHOM PE30HATOPE.

Pasnea Unmepghepenyusn

JlaGopaTopHas padora «M3yueHue sfiBjieHus uHTepdepeHIUN HA OUNpU3Me U
Ousepkasie @peHensn»

b=

S Yoowm
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Uro Takoe siBIeHUE HHTEPHEPEHIINN?

SIBISIFOTCS M CTOSTYUE BOJTHBI IPUMEPOM KOTEPEHTHOCTH?

Kakue BOTHBI HA3BIBAIOTCSL KOTEPEHTHBIMU JAPYT APYTY?

Hanummre BeipakeHNEe MHTEPPEPESHIIMOHHOTO YIIEHA B CIIydae ABYXITY4eBOM
UHTEpEPEHIIHH.

CdhopmynupyiiTe ycioBrue KOTePEHTHOCTH JIBYX MEXaHHUECKHUX WA PATHOBOIH
CdhopmynupyiiTe ycioBrue KOTePEHTHOCTH JIBYX CBETOBBIX BOJIH

Yr1o Takoe ONTUYECKUH X017

Cdhopmynupyiite ycinoBus nHTepHEpEHIIMOHHOTO MAKCUMYMa 1 MUHUMYMa
N3o6pasute cxemy FOHra v 3anuminTe BIpaXKeHUE Pa3HOCTU ONITUYECKOTO X0/1a

. ChopmynupyiiTe ycioBre BpeMEHHONH KOT€PEHTHOCTH
. 3aIUIINTE BBIPAXKEHUE PA3HOCTH ONTUYECKOTO X0/a B TOHKOM IJIEHKE MPU HOPMAIbHOM

aJICHUU IJIOCKOM CBETOBOM BOJIHBI HA €€ MMOBEPXHOCTb.
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Pasnea Jugppaxuyusn
JlaGopaTopHasi padora «/{uppakuus cBeTa HA WL

1.

AT

*®

UYro Takoe sBICHUE AUDpaKIIH

Kak Ha3piBaeTcs ONTHKA B OTCYTCTBUH JUPPAKITUH?

Cohopmynupyiire npunmmn I'roiirenca-Openens

OOmbsicHuTe sBJIEHUE TUPAKINY C TOUKU 3peHus npuHiuna Iroiirenca-Openens.
UYro takoe nudpakuus OpayHrodepa npu nageHUN IIOCKUX BOJIH HA pensTcTBHE?
Omnpenenurte MUPHUHY CBETOBOTO OTKJIMKA OT LIENU IIUPUHON d IPpU NaIeHUH Ha He
IIJIOCKOM MOHOXPOMAaTUYECKOU CBETOBOM BOJIHBI, UCXO U3 COOTHOLLIECHUS
HEOIPENEIEHHOCTEN KOOPANHATA-BOJIHOBOE YHUCIIO.

Cdhopmynupyiite npaBuio 0T60pa riIaBHbIX JU(PPAKITHOHHBIX MAKCUMYMOB TIPU
mudpakiun OpayHrodepa MI0CKUX BOJIH HA OAHOMEPHON AU(PaKIIMOHHON peniéTke
Yro takoe mapameTp audpaxmun?

Kak cooTHOCSTCS 3HaueHHs napameTpa Tu(ppaKkIuy B Cliydyae reOMETPUIECKO ONTHUKH,
mudpakiun Openens u audpaxun Ppaynrodepa?

10. MosHo nu nonyunts audpaxiuio Opaynrodepa Ha chepudeckux BOIHAX?

Paznen Ionapuzayusn
JlaboparopHas padora «3akon MaJjiroca»

1.

ok wbd

*®

10.

11

13

B kakux BOJIHAaX BO3MOXKHBI, @ KAKUX HEBO3MOXKHBI MOJIIPU3ALIMOHHbIE SBICHUS
Yro Takoe MI0CKOCTh MOISPU3AIIH BOJIHBI?

Yro Takoe MI0CKOMOIIPU30BaHHAs BOJIHA?

Yro Takoe quarpaMMa HHTEHCHUBHOCTH?

N300pa3ute quarpaMMy HHTEHCUBHOCTH €CTECTBEHHOIIOJIIPH30BAHHOTO CBETA
Cdhopmynupyiite 3akon Mamtoca

Yro Takoe Kpyropas risipu3anus BoHbI? K KakuM BOJIHAM OTHOCHUTCS 3TO MOHATHE: K
($a30BO yNopsAI0YCHHBIM WX K ()a30BO HEYNOPSAA0UEHHBIM?

Yro Takoe MpaBoONOJSPU30BAHHBIE U JIEBONOISPU30BAaHHbIE BOJIHBI?

UYro mpencTaBisieT cobo0il cynepno3uuus AByX KPyroBo MOJIIPU30BAHHBIX BOJH,
MIPOTHBOIOJIOKHOHN MOJISPU3ALMH U OJJMHAKOBOM aMIIUTY/IbI, CIIEAYIOIIUX B OJTHOM
HaIpaBJIeHUN?

Yro Takoe ONTUYECKH aKTUBHBIC CPEIbI?

. UTo Takoe II0CKOCTh NMPOITyCKaHus NoJsipu3aTopa?
12.

Het mu MMpOTHUBOPCUUA OITPCACIICHUA HHOCKOHOHHpH3OBaHHOﬁ BOJIHBI U BpallICHUA
IJIOCKOCTH MOJIApU3alli B OIITUYCCKU daKTUBHBIX cpenax?

. Chopmynupyiite 3akon buo
14.

OGTJSICHI/ITC MCXAaHU3M BpalllCHUSA IJIOCKOCTHU MOJIAPU3ALUA B OIITUYICCKN aKTHUBHBIX
cpenax.
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MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALTUN
DenepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKICHUE BHICIIIET0 00pa30BaHKs
MoCKOBCKHI TOJIMTEXHUYECKUAN YHUBEPCUTET

HamnpasiieHne noaroToBku:

29.03.03«TexHosnorust NOAUTrpaPpuyIEcKoro U yrmakoBOYHOTO MPOU3BOICTBAY
OII (mpodunp): «TexHOIOTU MOJUTPAPUIESCKOTO MPOU3BOICTBAY

Kadenpa duznka

(HauMeHOBaHHUE Kadeapsl)

MarepuaJjbl K 32a4€Ty

10 JUCIIUITJINHC duzuka B OPOU3BOACTBCHHBIX U TCXHOJIOTHYICCKHUX MIPOoLCCCax
(HAUMEHOBAHHUE JIUCIUILINHEI)

Dopma npomerscymouHou ammecmayuu, nPo8epsIouias CmeneHb 0C80EHUS.
komnemenyuu OIIK-1, OIIK-3

Oopasen ouJiera 1 3a46Ta

MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPAZOBAHUS POCCUMCKON OEJNEPALIMN
OEJIEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXX/IEHUE BBICIIIET'O
OBPA30BAHII
«MOCKOBCKUM MOJUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

dakynbTeT 0a30BBIX KOMITETEHINH, Kadenpa «Pu3nkay
Jucuunnuza «@u3uka B IPOU3BOACTBECHHBIX U TEXHOJIOTHUECKUX MPOLIECCAX»
Ob6pazoBarenbHast mporpamma « TexHOIOrus TOMTpa(UIecKoro MPOM3BOACTBA»

Kypc 1, cemectp 1

3auém no pazoeny «Mexanukay
BWJIET Ne 1

1. ITonoxxeHue U ero OTHOCUTEIIBHOCTb.
2. AHasiorust MeXay MOCTYINATEIbHBIM U BpalllaTeIbHbIM JBUKEHUSIMHU
3. B noake maccoii 240 kr crout yenoBek Maccoit 60 kr. JIoaka miIbIBET cO CKOPOCTHIO 2 M/C.

YeoBeK MpPHITAET € JIOAKH CO CKOPOCTHIO 4 M/C OTHOCUTEINIBHO JIOJKU B CTOPOHY
IIPOTUBOIOJIOKHYIO IBUKEHUIO J0AKU. HallTh cKOpOCTh JIOAKYU MOCe NMPBIKKA YEIOBEKA.

VrBepxkneHo Ha 3acenanun kadenps! «duzuxay 10.05.2022 r., mporokon Ne.10

3aB. kadenpoii /Crpekanuna JI.M. /
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BOIIpOCbI JJIA MIOATOTOBKH K 3aqéTy Mo pasaejay «MexaHuKa»

[TonoxeHue u ero OTHOCUTENIbHOCTb.

Tpaexropus. Conpukacaromascs OKpy>XHOCTb. LIeHTp U painyc KpUBU3HBI TPAEKTOPUHU
CKOpOCTh ABUKEHUS U €€ OTHOCUTEIBHOCTD.

Yckopenune. KacaTenbHOe 1 HOpMaJIbHOE YCKOPEHUS.

JlekapToBa cucTeMa KOOpAUHAT.

Kunematnyeckue 3aKOHBI IBHKEHUS

[ToctynaTenbHoe nBmwkeHue abcomotHo TBEpaoro Tena (ATT).

[TonsTHE CHIBI. AGCOFOTHOCTD CHJIBI B KJIACCUYCCKON MEXaHHKE.

IToHsATHA PaBHOACHCTBYIOLIEH U COCTOSIHUS IIOKOS.

. IlepBb1ii 3ak0oH HproToHa. MIHEpLMabHBIE CUCTEMBI OTCYETA.

. Bropoii 3akoH HeroTOHA 1 3aK0OH BCeMUPHOTO TATrOTEHMUS.

. IMITyJIbC ¥ 3aKOH €ro U3MEHEHHU.

. Tperuit 3akoH HpI0TOHA ¥ COXpaHEHHUE UMITYJIbCA 3AMKHYTOW CUCTEMBI.
. Y1apsl ¥ pa3pbIBbL.

. IlonsiTHE CUIOBOTO MOJIA

. DnemeHTapHas paboTa u paboTa Ha KOHEYHOM IEPEMEILICHUN.

. MomHOCTb.

. Kunernueckas sHeprus 1 3aKoH €€ U3MEHEHUS.

. IloTeH1MaabHBIE CUIIOBBIE MOJISA U OTCHIIMAJIbHAS SHEPI UL

. Mexanudeckas SHEpPIUsl U 3aKOH €€ U3MECHECHMUS.

. KoHncepBaTuBHbBIE CUCTEMBI.

. DIIEMEHTapHBIN yToJI IOBOPOTA U YIJIOBask CKOPOCTh

. CBs13p MEX/ly YIVIOBOM U TMHEMHON CKOPOCTSIMH.

. YTJI0BOE yCKOPEHHUE.

. KacarenbHoe 1 HOpMasibHOE YCKOPEHHUS BO BPALLATEIbHOM JIBUKEHUU
. Bpamarensnoe nuwxenne ATT.

. MOMEHT uMITyJIbCa U MOMEHT CHJIBI

. 3aKOH N3MEHEHUS MOMEHTA UMITYJIbCA.

. MoOMeHT uMIlysibCca U yriioBas CKOpoCcTb. MOMEHT UHEPLIMH.

. OCHOBHOE ypaBHEHHUE NTMHAMUKHU BpamareabHoro asmxeHuss ATT

. OceBble MOMEHTBI HHEPLIUU HEKOTOPBIX TET

. Teopema IlITeiinepa

. PaboTa n xuHeTH4eckas SHeprus BO BpallaTeIbHOM JBHKEHUH

. AHanorust Meay oCcTynaTeJbHbIM U BpaIlaTeIbHbIM JBHKCHUSMH.
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MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALTUN
DenepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKICHUE BHICIIIETO 00pa30BaHMs
MocCKOBCKHI TOJIMTEXHUYECCKUN YHUBEPCUTET

HamnpasiieHne noaroToBku:

29.03.03«TexHosorust noAUrpapuyIecKoro U yrmakoBOYHOTO MPOU3BOJICTBA
OII (mpodunp): «TexHOIOTU MOJUTPAPUIESCKOTO MPOU3BOICTBAY

Kadenpa duznka

(HauMeHOBaHHUE Kadeapsl)

MartepuaJjibl K 3K3aMEHY

10 JUCIIUITJINHEC duzuka B OPOU3BOACTBCHHBIX U TCXHOJIOTHYCCKUX MPOoLCCCax
(HaMMEHOBAHUE JUCIUILINHEL)

Dopma npomerscymouHou ammecmayuu, nPo8epsIouias CmeneHb 0C80EHUs.
komnemenyuu OIIK-1, OIIK-3

Oopa3sen YK3aMEeHAIMOHHOT0 OMJIeTA

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUMNCKOU OEJNEPALIMNA
OEJIEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXX/IEHUE BBICIIIET'O
OBPA30BAHII
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

dakynbTeT 0a30BBIX KOMITETEHINH, Kadenpa «Pu3nkay
Jucuunnuza « @u3uka B IPOU3BOACTBEHHBIX U TEXHOJIIOTUYECKUX MPOLECCAX)»
Ob6pazoBarenbHast mporpamMma « TexXHOIOrHus TOJIMTPa(UIECKOro MPOU3BOACTBA»

Kypc 1, cemectp 2
IK3amen no pa3defzy ((3JZeKmpOMa2H€mu3M»
BWJIET Ne 1

1. 3akon Jxoyns-Jlenua.
2. BexropHoe npoussenenue. [IpaBuino Moaysns v npaBuiIo HaIIpaBJICHUS.
3. PaccrosiHue Mexy ByMsl TOUEUHBIMU 3apsaamMu g U -5¢ paBHo 10 cM. Ha kakom paccrossHun

OT OOJIBIIETO TI0 MOAYIIIO 3apsiia HAXOAUTCS TOUKA, B KOTOPOH 3JEKTpHUYECcKash HANpsHKEHHOCTh
paBHa 0?

VrBepxkneHo Ha 3acenanun kadenps! «duzuxay 10.05.2022 r., mporokon Ne.10

3aB. kadenpoii /Crpexanuna JI.M. /
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BOHpOCl)I AJIA MMOATOTOBKHU K 9K3aMCEHY IO pa3aejry «3.]IeKTpOMaFHeTI/I3M»

IlepBbIe Bonpockl OuiieTa

1. Onpexnenenue >MEKTPOCTATUIECKOTO 1oJist. Onrcanue GU3NIECKOro 3EKTPOCTaTHIECKOTO
I10JIs1 C TIOMOIIIBIO BEKTOPHBIX noJeil. [lone anexTpruyeckoil Hanpspk€HHOCTH. OnpeneneHue
BEKTOpA 3JIEKTPOCTATUUECKON HANPSHKEHHOCTH C MOMOILBI0 3aKoHa KysoHa.

2. [lpyHIMn cynepro3uiuy nojeil B OTHOIEHUH Hanpspk€HHocTH. [lone qunons.

3. IlonsiTue TenecHoro yria. IloHsATHE NOTOKA NIEKTPOCTATUYECKOM HAIIPSHKEHHOCTH TOYEYHOTO
HCTOYHMKA B BAKYYME 4€pE3 3aMKHYTYI0 IIOBEPXHOCTb.

4. Teopema Octporpaackoro-I'aycca B BakyyMme.

5. Teopema Octporpanackoro-I'aycca B Bakyyme U pacuéT 1oJisi OJHOPOIHO 3apsKeHHOH chepbl.
6. Teopema Octporpajckoro-I'aycca B BaKyyMe ¥ pacu€T 1oJiel OJHOPOIHO 3apsKEHHOU
IIJIOCKOCTH U BO3AYIIHOTO KOHJEHCATOPA.

7. Teopema Octporpajckoro-I'aycca B BaKyyMe ¥ pacu€T 1oJisi OHOPOJHO 3apsHKEHHOM HUTH.
8. IloreH1manbHOCTH 3aeKTpocTaTudeckoro nois. Ilonsarue norenunana. Beipaxkenue
CKaJIIPHOTO TOJISI MOTEHIMANIA Yepe3 BEKTOPHOE MoJie HanpsHKEHHOCTH. BeiBoa popmyibl
IIOTEHIMala TOYEYHOI0 UCTOYHUKA B BaKyyMe.

9. IloTeHLManbHOCTD AIEKTpocTaTudeckoro nouid. [lonstue norenunana. Beipakenue
CKJIIPHOTO I10JIs ITOTEHIMaja Yepe3 BEKTOPHOE IoJIe HaNpshKEHHOCTU. [lose noTeHuana
OJTHOPOHO 3apsHKEHHOM c(hephl B BaKyyMe.

10. IToreHnmanbHOCTB 1EKTpocTaTHUecKoro nois. Ilonsarue norennuana. Beipaxenue
CKJIIPHOTO I10JIsA ITOTEHIMAja Yepe3 BEKTOPHOE IToJIe HaNpshKEHHOCTU. [lose noTeHuana
OJIHOPOJIHO 3apsKEHHOM INIOCKOCTU B BAKyyME.

11. IloTeHIIMaIBbHOCTB 3JIEKTPOCTATUUECKOIO N0JIs B BakyyMme. [loHsATHE OTEeHIIMANA.
BeIpaxeHue CKamsipHOro 10JIs IOTEHIMaa Yepe3 BEKTOPHOE IoJIe HanpshKEHHOCTU. [Tore
IIOTEHIMaa OJHOPOJHO 3apsLKEHHOM HUTH B BaKyyMe.

12. TloHsiTHE TpaueHTa CKANAPHON (QYHKIIMU HECKOJIIBKHUX IePEeMEHHBIX. BoipaxeHnue
BEKTOPHOT'O IOJIsI HANPSKEHHOCTU Yepe3 CKASIPHOE I10J1€ IOTEHIIMANIA.

13. PabGoTa 37eKTpOoCcTaTHUECKOTro MOJIs 10 MepeMenIeHnIo poOHoro 3apsaa. Ilonstue
HaIpPSDKEHUS.

14. IloreHumanbHas SHEPTUS CUCTEMBI TOYEUHBIX U HENPEPBIBHO PacIpeIeEHHbIX 3apsI0B.
15. IloHATHEe AMAAEKTPUUECKON cpeabl. MeXaHu3M MOJIIPU3aLMU HETIOSIPHOTO IU3JIEKTPHKA.
Bexkrop nonsgpusanuu. JAusiiekTpudeckass BOCIPUMMYHMBOCTD JUAJIEKTPUYECKON CPEBI.

16. Ilonsatue nuanextpuueckoil cpeasl. IloTeHanbHas SHEPrus 3JIEKTPUUECKOr0 AUMOIBHOIO
MOMEHTA B 3JIEKTPUYECKOM I10JIe. MexaHu3M MOspU3aliy MOJISIPHOTO JUAIEKTPUKA.
JlusnekTpudeckasi BOCIPUMMYUBOCTD AUDIIEKTPUKA.

17. Ilone cBsi3aHHOTO 3aps/1a B MOJISIPU30BAaHHOM AMAJIEKTpUKe. Teopema OcTporpaackoro-
I'aycca B nuanexTpuke. BekTopHOE 10JI€ 3JIEKTPUUECKON MHAYKIMHU (3JIEKTPUUECKOTO
CMEILEHNS) U €€ CBA3b C MOJIEM IEKTPUYECKON HAIIPSHKEHHOCTH.

18. CBs13b MEXIy 2JEKTPUIECKON HAMPSHKEHHOCTHIO CBOOOIHBIX 3apsi/IOB B BAKYyMeE U B
JUDJIEKTPUKE.

19. IlonsaTue npoBoadIEl cpeabl. DNEKTPOCTaTUUECKUN IPOBOAHUK. Pacnipenenenue
HECKOMIIEHCUPOBAHHOTO 3aps/ia M0 3JIEKTPOCTaTUYECKOMY IIPOBOJIHUKY. DIEKTPOEMKOCTb
YEAUHEHHOT'O IIPOBOJHUKA.

20. AHanu3 cucTEMBI IPOBOAAIIMH 1IAp — TOYEYHBIN 3apsia» METOJIOM 3€pKaIbHBIX
n300paxeHuil. 3a3eMIICHHUE.

21. B3aumHast 31eKTpoEMKOCTb. [110CKHIT KOHIEHCATOP U €ro AIEKTPOEMKOCTh. CIOCOOBI
COCIMHEHMS KOHICHCATOPOB.

22. B3zaumHuas snektpoémMkocTh. Cheprudeckuil KOHIESHCATOP U €r0 IEKTPOEMKOCTb.

23. B3auMHas 31eKTpoEMKOCTb. L{aMHApHUYEeCcKi KOHAEHCATOP U €ro AIEKTPOEMKOCTb.

24. DHeprus yeAUHEHHOTO 3apsHKEHHOTO MPOBOIHMKA, 3apsKEHHOT0 KOHJIGHCAaTopa U 00BEMHOM
IJIOTHOCTU YHEPTUHU 3JIEKTPOCTATUUECKOTO MOJIA.
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25. OCHOBHBIE MOHATUS TEOPUH IEKTPUUECKOTO TOKA: BEKTOP MNIOTHOCTH TOKA U CHJIA TOKA.
CBs13b MEX]ly HUMHU.

26. 3akon Oma B quddepeHnuanbHoi Gopme.

27. 3akon Oma B HHTETpaJIbHON (opMe It OMHOPOAHOTO yuyacTka. COMpOTHBIIEHUE yUacTKa.
CriocoObl coeTMHEeHNsI COMTPOTUBIICHUH.

28. 3akon Oma B HHTETpaJIbHON (opMe Ik HEOAHOPOAHOTO ydacTKa. [1onoxuTenpHbIe 1
otpunarenbHele DJ[C. DHepreTndeckuil CMbICI HHTErpaIbHOIo 3akoHa OMa.

29. 3akon Oma Ju1st TPOCTOro KOHTYypa. 3akoHbl Kupxroda.

30. 3axon Jxoyns-Jlenna.

Bropsie Bonmpockl 6njieToB

1. BextopHoe npoussenenue. [IpaBuno Moaysist 1 MpaBUiIO HAIIPaBICHMSL.

2. IloHsiTE MarHUTHOTO NOJIs. MarHuTHas MHIYKLUS KaK CUJIOBasi XapaKTEpUCTUKAa MarHUTHOTO
nosist. MarauTtHas cocTaBisomas cuibl JIopeHna.

3. 3axon buo-Casapa-Jlannaca (bCJI) B BakyyMme.

4. JIBe BEKTOPHBIE XapaKTEPUCTUKNU MAarHUTHOTO MOJISI B MATHETUKE U CBSI3b MEXK1Yy HUMH.
BripaxkeHus: 00bEMHOI TUIOTHOCTH YHEPTUU MarHUTHOTO TOJISi B MAarHETHKE

5. IIpumenenue 3akona bCJI B Bakyyme: MarHuTHasi MHIYKLUS B IEHTPE BUTKA C TOKOM.

6. Cuna Ammnepa a1 IpOBOJIHUKA C TOKOM 3JIEMEHTAPHON JJIMHBI U JJIs IPSIMOTO ITPOBOJAHMKA C
TOKOM KOHEUYHOH JJINHBI.

7. MarHUTHBIM MOMEHT U BO3JEHCTBUE HA HETO MAarHUTHOT'O MOJIs. AHAJIOTUS MEX]y BUTKOM C
TOKOM M MarHUTHOW CTPEJIKOM.

8. MaruuThslii notok. Teopema Octporpajackoro-I'aycca st MAarHUTHOTO TIOJISL M BBIBOJBI U3
HeE.

9. Pabota cuiibl AMniepa B ciiyyae ydacTKa MPOBOJHUKA C TOKOM

10. PaGora cusbl Amriepa B citydae 3aMKHYTOTO KOHTYPa ¢ TOKOM

11. IloHATHE NUPKYISAUN BEKTOPHOTO MOJIsI. 3aKOH ITOJIHOTO TOKA B BAKYYME U B MArHETHKE.
12. [IpuMeHeHue 3aK0Ha MOJIHOTO TOKA: MarHUTHOE T0JIe OECKOHEYHO UIMHHOTO MPOBOJIA C
TOKOM B BaKyyMe.

13. IlpuMeHeHue 3aK0Ha MOJIHOIO TOKAa: MArHUTHOE I10JI€ TOHKOI'O TOPOUJIA U ITTUHHOTO
COJICHOU/JIA.

14. SIBnenue anexTpoMaraHuTHON MHAYKIMH. 3akoH Papanes u npasuio Jlenna. [lonstue
00paTHOH CBSI3U. 3aKOH DJIEKTPOMATHUTHOW WHIYKIIHH.

15. Iprunnst 3/1C nHAYKIMY B ABMKYLIMXCS IPOBOAHMKAX U B HEU3MEHHBIX KOHTYpax
IIPOBOJAHMKOB B [IEPEMEHHOM MarHUTHOM I0Ji€. BUXpEBOE IEKTPUYECKOE 110JIE U BBIPAKEHHE
yepe3 Hero D/]C MHAYKIMY B HEMTOABUKHOM KOHTYpPE ITPOBOJHUKA.

16. KonnyecTBo 3apsiaa, MpOTEKIIEE B KOHTYPE IPOBOAHHUKA IIPU U3MEHEHUH IIOTOKOCLETIIICHUS
KOHTYpa.

17. SIBnenune camonnaykuuu. Ilonarue nanykrusHocty koHTypa. /1C CamonHayKInuU. 3aKOH
Oma 17151 yyacTKa e ¢ MHAYKTUBHOCTBIO. DHEPrusi MarHUTHOT'O MOJIS IPOBOJIHUKA C TOKOM.
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BOIIpOCl)I AJIA MMOATOTOBKH K 3K3aMCEHY IO pa3aejay «Koneﬁamm, BOJIHBI,
OIITUKA»

JuddepeHnmansaeie onepaTopsl Teopuu 1osl. [loTeHInanbHbIe 1 BUXPEBBIC BEKTOPHBIC TOJIS.
BriBog ueTBEépTOro M BTOPOro ypaBHEHUN MakcBensia HA OCHOBAaHMU MAaTEMAaTHUYECKOM TEOPEMbI
l'aycca

BriBon nepBoro ypaBHeHus: MakcBesia Ha OCHOBaHUU MaTeMaThuueckoi TeopeMbl CTokca

Tpetbe ypaBHeHUE MakcBesia B ciiydyae CTAIlMOHAPHOTO U HECTALIMOHAPHOTO paclpeeiCHUs 3apsiaa.
Toxk cmemnieHus.

Onpenenenue rapMoHWYeCKUX KoneOanuit. [lepwonm, dactora, NUKIMYecKas dYacrora, Qasa.
KommuiekcHOe mpencTaBieHHe TapMOHMYECKHX KoJjieOaHui. Cyneprno3unms TapMOHUYECKHX
KoJIeOaHUH OTHOM YaCTOTEL

JuddepennmansHoe ypaBHEHHE TAPMOHUYECKHUX KoeOaHuit. [IpuMephl naeanbHbIX KOIeOaTeIbHBIX
CUCTEM: TapMOHWYECKHH OCHUIUIATOP, KOJeOATeNbHBI KOHTYp C KBAa3UCTAIIMOHAPHBIM TOKOM.
apmoHndeckue koaeOaHus ¢ TOUKH 3PSHUS SHEPTHH.

OngHoMepHOE M TPEXMEpPHOE BOJHOBOE ypaBHEHHE. BoiHa Kak pelieHue OJHOMEPHOTO BOJIHOBOIO
ypaBHeHus. [Lmockas u cepuueckasi BOJHBL

CBolicTBa 2JEKTPOMATHUTHBIX BOJIH.

BekTop mI0THOCTH OTOKA SHEPTUH AICKTPOMAarHUTHOH BOJHBI (BekTOp YMoBa-IloitHTHHT?).

. FapMOHI/I‘leCKI/Ie BOJIHBI: (1)333,, JJIMHAa BOJIHEBI, BOJIHOBOH BCKTOpP, BOJIHOBAsI MOBCPXHOCTD. ®dazoBas

CKOPOCTb U IUCTIEPCHOHHOE COOTHOIIEHNE. IHTeHCUBHOCTH TAPMOHHYECKHUX BOJIH.

[TakeTsl rapMoHUYECKUX BOJH. ['pynmoBast CKOpoCTb.

Bpemennast korepeHTHOCTE. BpeMms korepenTHOCTH. M311yUeHne cBeTa peanbHbIMU UCTOYHUKaMH. L{yr
BoyiH. [{nuna korepeHTHOCTHU. llMpHHA YaCTOTHOTO OKHA.

[IpocTpaHcTBEeHHAs KOTEPEHTHOCTh: KOT€PEHTHBIE M HEKOT'€PEHTHBIE MCTOYHHMKH. [loHATHE NTyya B
BOJIHOBOI onTrke. UHTEpdeperuns aByx cheprueckux BoiH. [I[pocTpaHCTBEHHBIN 1 ONTHYECKHUI X0,
YcnoBus uHTEpPEPEHINOHHOIO MaKCUMyMa 1 MUHAMYMA B CJIy4ae IBYyXJIy4eBOi HHTEp(EepeHIIUH.
Cxema IOnra. CnocoObl ee peanuzanuu. Pasmep uHTEp(EpeHIMOHHONH KapTHHBI W AJUHA
KOTE€PEHTHOCTH MCTOYHHKA W3Ty4YCHHUS.

Wntepdepenunss B TOHKMX IUIeHKax. [lojockl paBHOM TONMIIMHBI M paBHOrO HakjioHa. Kombma
Herotona. IlpenensHas mis uHTepdEpEeHIMN TONIIMHA TUIEHKU U €€ CBSI3b C [UIMHOW KOT€pPEHTHOCTH
WCTOYHHUKA H3ITyUYCHUSI.

[puanun I'roiireHca-®penens. Metoq 30H @penens. Jloka3aTedbCcTBO Ha €ro OCHOBE
MPSAMOTUHEHHOCTH PaCIPOCTPAHEHHS CBETA.

Hudpaxuus Openens Ha KPYTJIOM OTBEPCTHH U JTUCKE.

Hudpaxuus Opaysrodepa Ha menu.

Hudpaxuus OpayHrodepa Ha OZTHOMEPHON peIIETKE.

Hudpaxuus Ha kpuctawmyeckoil pemerke. ®opmyna Bynega-bparra.

OnnoMepHas nupakUHOHHAs PEelIeTKa KaK CIeKTPaJIbHBI HHCTPYMEHT. Pa3pemaromas cuia.
JnarpaMMa WHTEHCHBHOCTH TonepedHol BoNHBL CTeneHb KOrepeHTHOCTH ocedl. HopmanbHble
KOOPJIUHATHI.

[onspuzanus $hazoBo-HEKOTEPEHTHBIX BOJH. 3akoH Mamtoca. YacTH4YHO MOJSPU30BaHHBIN CBET.
[onspuzanus hazoBo-KorepeHTHBIX BOJH. [I10CcKas. kpyroBas v 3JuIMOTHYECKAs TOISPU3ALHU.



