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1. Lean n3yyeHus TMCUUNIMHBI

LenssMu n3ydeHus! AUCHUILTUHBI «DU3KKa» ABISAIOTCSA CO3AaHUE YHUBEPCAIBHOM 0a3bl A U3y-
YeHUs 001IenpoeCCHOHANBHBIX U CIIEIUAIBHBIX AUCIUIUIMH 1 (OPMUPOBAHUE LIEITBHOTO MPEICTaBIIe-
HUS 0 (PU3MYECKHUX 3aKOHAX OKPYIKAIOIIEro MUpa B MX €IMHCTBE U B3aUMOCBS3H, obecrieueHue Oaka-
JTaBPOB HEOOXOMMBIMU 3HAHUSAMHU /TS PEIICHHUS HAyYHO-TEXHUYECKHUX 3a/1a4 B TEOPETUIECKUX U MPH-
KIaaHbIX acnekTax. [Iporpamma aucrumiuasl «@usnka» copMupoBaHa TaKuM 00pa3oM, YTOOBI JaTh
CTy/IEHTaM MpeACTaBICHHE 00 OCHOBHBIX paszenax (U3UKH, MO3HAKOMHTH MX C HanOojee BaXHBIMU
HKCIEPUMEHTAIBHBIMH U TEOPETUUECKUMU pE3yIbTaTaMu.

2. [lnanupyembie pe3yJbTAThl 00yUeHU S

W3ydenue TUCHMIUIMHBI HAIIPaBJIeHO Ha (JOPMUPOBaHKE Yy 00yUaIOIIErocsi CIIOCOOHOCTH pelaTh Ciie-
Iyrome mpohecCHOHATBHBIE 33/1a49H, B COOTBETCTBHH C TEXHOJIOTMYECKHUM BHIOM PO eCCHOHATHHOMN
JeSITeTbHOCTH.

Pe3ynbpTaToM ocBOEHUS AUCUUILINHBI SBISIOTCS COPMUPOBAHHBIE Y O0YUaIOLIErocs: CIeAyIOIue
KOMITETEHITUH:

KoMmnerennun odyuarmerocsi, popmupyemMblie B pe3yabTaTe 0CBOEHUS TUCIUNINHBI
(B yacTn, odecneunBaeMoi JUCHUIIJINHOM)

OIIK-1: Cnioco0eH HCOJIB30BATH MOJIOKEHHS, 3AKOHBI 1 METO/bl €CTeCTBEHHbIX HAYK U
MATeMaTHKH VIS pelleHHus 32124 NHKeHEePHOM 1eATeJIbHOCTH

3HaThL:

OCHOBBI TTPEAMETHOM 00J1aCTH, OCHOBHBIE (PU3NYECKHE 3aKOHBI, SIBICHHUS, ONPEIACICHHS, TTOHATUS
Y CBSI3U MEXIY HUMH, ITUPOTY U OTPAHUYECHHOCTh IPUMEHEHUS (PU3NUECKUX 3aKOHOB K UCCIIEI0-
BaHUIO MPOLIECCOB U SIBJICHUIN B IPUPOJIE U 0OIECTBE, CBA3b (PU3MKHU C IPYTUMU HAYKaMU U JHC-

LUUTIJIMHAMUA

YMmerhb:

CaMOCTOSITENILHO MOTyYaTh 3HAHUS, TPUMEHSITh OCHOBHBIE (PU3NYECKUE 3aKOHBI ISl PEIICHUS
TUTIOBBIX 33724, IPOBOIUTE MapalIeTl MeXKIY pa3aeiaMu GU3UKH, TPUMEHSTh pa3INdHbIC Me-
TOJIBI PENICHHMSI 33/1a4, B TO YUCJIC U TpaduuecKue, mog0upaTh ONTUMAIBHBIC METOBI PEIICHUS
MPAKTUYECKHUX 3a/1a4 TBOPUECKOTO XapaKTepa, OLICHUBATH JOCTOBEPHOCTH MOIYYEHHOTO PE3YJIb-
TaTa, pa3padbaTbIBaTh MOJIENIN PEAIbHBIX IPOIECCOB

Baagern:

HaBBIKAMU CAMOCTOSTEIIFHOTO PEUIeHUs 3a1a4, PU3MUECKOM TEPMUHOIOTHEN 1 CITIOCOOHOCTBIO
paboTaTh Mpu NPSAMBIX HAOTIOACHUSAX, PA3TUYHBIMHA CLIOCOOAMHU KOPPEKTHOTO MPEACTABICHHUS
¢duznveckoil nHpopMaIK, B TOM YUCIIe TpaQUUecKor M B MaTeMaTHIeCKOi popme, CrIocoOHO-
CTBIO MHTCPIIPETUPOBATL PE3YJIbTAThI IPOBCICHHBIX I/ICCJ'IGI[OBaHI/If/'I U nepcaaBaTh UX B BU/IC

KOHKPETHBIX PEKOMEHIAITHA.

3. MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

TpeOoBaHusl K NpeaBapUTeJIbLHON NOATOTOBKE 00y4arouerocs (nmpeamecTBylime
AUCIHHUILJIMHBI, MOAYJH, TEMbI):
Jl71s1 yCcenmHoro 0OCBOEHMs IUCHUIUIMHBI CTYACHT JOJIKEH UMETh 6a30BYIO MOATOTOBKY IO
¢buznKe U MaTeMaTHKE B 00bEME MPOrpaMMbl CPEHEH IITKOJIBI.
Iocaeayronue TMCUMNIMHBI H TPAKTHKH, 1JIs1 KOTOPbIX OCBOEHHE JAHHOM
JTUCIHHUILINHBI HE00X0IUMO:

1 | b1.0.219nexTpoHuka
b51.0.29 OcHOBBI TEOpHH NEKTPOMArHUTHBIX TOJIEH U BOJIH
3 | b1.B.06 Nu(hoKOMMYHHKAIIMOHHBIC CUCTEMBI U CETH

N




4. CTpyKTYypa U cofep:KaHue TUCHHILIUHBI

4.1 Ounas ¢opma o0y4denus, 4 roaa (Bcero 324, 124 yaca KOHTaKTHOI padoTHhI)

Kon Bun | Kon. |Komme-

TeMa 1 KpaTKoe COEpKAHUE 3aHATUS YMHO
3aH. 3aH. |4acoB |TEHIHUHU

1 2 3 4 5) 6

Kypc 1. Cemectp 1
Monyas 1.MexaHHKa TBepAOro Tesia. JjieKTpocTaTuka (28+26=54 yaca)

1.1 |KunemaTuka ¥ JWHAMHKAa MaTepHAIbHOM  TOYKH.| JIek. 2 |OIIK-1|11.1
MexaHu4eckoe JBUKEHHE UM €ro  XapaKTepHUCTHKH. J12.1
[locTtynatensHoe aABuxkeHue TBepaoro Tena. Cua. JI3.3
Cnoxenue cuil. 3akoHbl HproTOHA.

1.2 |Kunemaruka MocTymHaTelbHOTO M BpamaTteiabHOro asmke-| I13 2 |OIIK-1}J13.2
Hus. JluHelHas ckopocTh M yckopeHue. HopmanpHoe u J3.3
TaHT'€HIIMAJILHOE YCKOPEHUE. YTII0Bas CKOPOCTh U YIJIOBOE
YCKOPEHHE, UX CBA3b C JIMHEHHOW CKOPOCTHIO U YCKOPEHU-
eM.

1.3 |3akoH coxpaHeHus umnyibca. Ummynbe Tena. 3amknyTas| Jlek. 2 |OIIK-1 JI1.1
cuctema. MexaHuueckas pabora. Buasl MexaHHUecKoOn JI2.1
SHEPIUH. J3.3

1.4 |3akoHBl AMHAMUKM NOCTyHaTeIbHOrO0 W BpamarensHoro| II3 2 |OIIK-1}J13.2
newkenus. Bropoit 3akon Heiorona. Cuiibl B MEXaHUKE. JI3.3
MomeHT cuiibl. MOMEHT MHEPIIUH TEIa.

1.5 |M3yueHue 3aKOHOB AMHAMUKH MOCTyHaTeNbHOTO IBUXke-| JIP 4 | OIIK-1|13.1
HUSL. JI3.3

1.6 |3akoH coxpaHeHHsT MeXaHHuYecKoW sHepruu. Jlunammye-| Jlek. 2 |OIIK-1 JI1.1
CKHE€ XapaKTEPUCTHKHU BpaIlaTEIbHOIO JBMKECHMS. 3aKOH J2.1
COXpAaHEHUs MOMEHTa ummyjbca. Pabora u sHeprus Bpa- J3.3
1IaTEJIbHOTO JIBUYKEHUS.

1.7 3akoHbI cOXpaHeHHs B MexaHuke. Miynsc. MOMeHT uM- 113 2 | OIK-1J13.2
nynsca. Mexanuueckas paborta. Kunernueckast U moreH- J13.3
LManbHas SHEPTUsl.

18 W3ydenue 3aKkOHOB TUHAMHUKH Ha MasTHUKE OOepOeka. JIP 4 |OHK-1/13.1

JI3.3

1.9 |Dnekrpoctatuueckoe  ToOJe. 3akoH  coxpaHeHus | Jlek. 2 |OIIK-1 JI1.1
ANEKTpUYECKOro 3apsaa. 3akoH Kynona. Xapakrepuctuku J2.1
anekTpocTrarnyeckoro nois. Teopema Octporpaackoro — J3.3
l'aycca pans snekTpoctaTtHueckux moneil. Pabora u
MOTEHLUAIbHAsL HHEPrUsl AJIEKTPOCTATUYECKOrO  IOJIS.

CBsi3b HaNPSYKEHHOCTU U MOTEHIHAIA.

1.10 |DOnexrpocratuka. 3akoH Kymnona. Cunossie xapakrte-| I13 4 | OIIK-1J13.2
PUCTUKH 3JIEKTPOCTATHUECKOro mojsi. HampskeHHOCTh U JI3.3
MOTEHIMAT  3JEKTPOCTATHUECKOro IMOoJs. JIEKTPOeM-

KOCTb. DHEPrus 3apsKEHHOT0 KOHJIEHCATOopa.

1.11 | IusnekTpuKku U NPOBOJHUKH B 3JIEKTPOCTATUYECKOM IO- | JIek. 2 |OIIK-1 JI1.1
ne. [omstpuzanus IUAIECKTPUKOB. IIEKTPOEMKOCTH IPO- J2.1
BoaHukoB. KonneHcaropsl. Ilnockuii konaeHcarop, ero J3.3

€MKOCTb. DHEPIHsl AJEKTPOCTATUYECKOTO MOJISI.




1.12

Mexanuka tBeproro tesna. Cuiibl B MexaHuke. OCHOBHOM
3aKOH JIMHAMUKH BpaLIaTEIbHOIO ABM)KEHUS MaTepHallb-
HOM Touku. LleHTp macc. 3akOH ABM)KEHHS LIEHTpa Macc
cuctembl. Teopema Llteiinepa. CKOpOCTh U UMITYJIBC LIEH-
tpa macc. CTO. MKT. Tepmoamnamuka. 3aKOHBI TEPMO-
JUHAMUKH, u3omnpoueccsl. [loaroroska k py0exHOMY KOH-
TPONIO. DIJIEKTpOCTaTUKa. Pacuer HampspkKeHHOCTH W TIO-
TEHLMaJla Pa3JIMYHbIX CHCTEM DJIEKTPUUECKHUX 3apsOB.
Bunsl nonspuzanuu. Ilogroroska kK pyOexHOMY KOHTpO-
JI10.

CPC

26

OIIK-1

J1.1
J2.1
J3.3

Moayab 2.9eKTpoanHAMHUKA. JJieKTpoMarHeTusm (26+28=54 yaca)

2.1

[ToctosiHubI anexTpuyeckuit Tok. Cuna Toka. 3aKoH
Owma. IlocnmenoBarenbHOE W MapaJJIETIbHOE COEIUHEHHE
npoBoaaukoB. Hanpspkenue. DJIC. PaGota m MomHOCTH
ToKa. [IMoTHOCTH TOKA.

Jlexk.

2

OIIK-1

J1.1
J2.1

2.2

HccnenoBanue 31eKTpUYECKUX LiENEH MTOCTOSIHHOTO TOKA.
3akonbsl Oma, Kupxroda u JIxoyns-Jlenna.

I13

OIIK-1

J3.2

2.3

HccnenoBanue 371€KTPOCTATHYECKHUX MOJIEH.

JIP

OIIK-1

J3.1

2.4

DNEeKTPOMarHeTu3M. OJIEKTPUYECKHH TOK - HCTOYHUK
MarHUTHOTO MOJIsl. MarHuTHas MHIYKIHs. 3aKOH AMIiepa.
Cuna Jlopenna. JIBrwkeHHe 3apsDKCHHBIX YacTHUI[ B
OJTHOPOJIHOM MarHuTHOM mone. 3akoH buo-Casapa-
Jlarutaca. 3akOH MOJIHOTO TOKA.

Jlexk.

OIIK-1

J1.1
J2.1

2.5

N3ydeHne aMeKTpUIECKUX LEeTEe IOCTOSHHOTO TOKA.

JIP

OIIK-1

J3.1

2.6

OnexrpomarHetusm. Cuna Awmmnepa. Cuna Jlopenua.
JIBM>KEeHHE 3apsHKEHHBIX YacTHLl B AJIEKTPOCTATUYECKUX U
MarHMTHBIX MOJISX.

113

OIIK-1

J3.2

2.7

DJneKkTpoMarHuTHas uHAyKuus. 3akoH Papazes. [IpaBuiio
Jlenma. CBsi3b NMEPEMEHHOTO0 MArHUTHOTO U BHXPEBOTO
anektpuueckoro mossi. CamouHaykius. CoOCTBEHHBIN
MarHuTHBI TMOTOK KOHTypa C TOKOM. MHIYKTHBHOCTD.
O/1C camouHayKIMH.

Jlek.

OIIK-1

J1.1
J2.1

2.8

Cucrema ypaBHeHuil MakcBemia. MarourHoe nosie B Be-
mectBe. [lapamarneruku. J[mamarneruku. Peppomarse-
TUKU. CBSI3b MHIAYKUUU M HaNpsSHKEHHOCTH MarHUTHOTO
TOJIS.

Jlek.

OIIK-1

J1.1
J2.1

2.9

DnekTpomMarHuTHas MHAyKus. 3akoH Dapanes. SABieHue
caMOMHAYKIMU. MHIYKTUBHOCTb. DHEPrus MarHUTHOIO
nosst. Cucrema ypaBHeHUM MakcBeiia B MHTErPaJIbHON U
middepennmanbHoi popme. MarneTuku.

I13

OIIK-1

J3.2

2.10

Ornpenenenue TOPU30HTAIBHON COCTABJISIOLIEH
MarHUTHOTO OIS 3€MJIH.

JIP

OIIK-1

J3.1

211

OnexkrpoanHamuka. 3akoH Owma B auddepeHnanbpHoi
dopme. VYaempHOE JIEKTPHUECKOE CONPOTHUBICHHE U
ylenbHasl JCKTPONPOBOAUMOCTD. [loAroToBKa K pyOek-

CPC

28

OIIK-1

J1.1
J2.1




HOMY KOHTPOJIIO. DJIEKTPOMArHeTU3M, 3J1€KTPOMarHuTHas
unaykuusa. Hanpasnenue cunbsl Amniepa u cuiibl Jlopenna.
Pabora cunbl Jlopenna. Pagnyc KpuBH3HBI TpaeKTOpPUHU
JBIKYIIEHCS B MarHUTHOM I0OJI€ 3apsSKEHHON YaCTHUIIBI.
Teopema Octporpaackoro-I'aycca ais MarHUTHOTO IOJIS.
B3aumnuas nnaykuus. Tpancdopmarop. DHeprusi MaruuT-

Horo noJs. [TonroroBka k pyOe:kHOMY KOHTPOJTIO.

Dk3aMeH — 364acoB

Kypc 1. Cemectp 2

Monayas 3.Kone6anus u BosnbI (34+38=72 yaca)

3.1 |lapmonnyeckue konebanus. Kunemaruyeckoe ypaBHeHue,| JIek. 2 |OIIK-1 JI1.1
Mepuoj, MHUKIWYECKas 4YacToTa, ¢asa, aMIUIMTyaa coo- JI2.1
CTBEHHBIX TapMOHUYECKUX Konebanuil. CBOOOIHBIE HIIEK-

TpoMarHuTHbIe KojeOanus. KosebarenpHBIH KOHTYp. 3a-
KOH COXPaHEHHs YHEPrHH MPU TApMOHHYECKUX KOJeOaHu-
AX.

3.2 |Mexannueckue koneOaHus. YpaBHeHHe rapmonumueckux| I[13 4 | OIIK-1J13.2
Kosie0aHU, CKOPOCTb, YCKOPEHHE.

3.3 [3aryxaroue u BbIHYKIeHHbIe Konebanus. Juddepenuu-| Jlek. 2 |OIIK-1 JI1.1
aJIbHOE ypaBHEHME 3aTyXalolUX KOJIeOaHUH, ero perie- J2.1
nue. Koodduuument 3aryxanus. Jlorapupmuueckuii ne-

KpeMmeHT 3aryxaHus. JloOpoTHOCTh KOHTYpa. [duddepen-
LIMAJIbHOE YPaBHEHHUE BBIHY)KJCHHBIX KojeOaHMi, ero pe-
nieHue. Pe3onanc.

3.4 |DnexTpoMarHuTHbIe KonebaHus. 3aKOH coxpaHeHus sHep-| [13 4 | OIIK-1JI3.2
MU TIPY TAPMOHHUYECKUX KOJICOAHHUSX.

3.5 |BonnoBass onrtuka. Jucnepcusi cera. Mutepdepenmms| Jlek. 2 |OIIK-1 JI1.1
ceera. KorepeHTHOCTB. Y ClIOBHS MUHUMyMa U MakCuMyMa J2.1
unrepdepeniun. JAudpakuusa csera. Ipunnun [tolirenca
— ®penens. 3oubl Openens. [lomsipuzanus cBera. 3aKoH
Mamnoca.

3.6 |BonHoBas ontuka. YcioBHs MUHUMyMa U MakcuMyma uH-| [13 4 | OIIK-1JI3.2
TeppepeHIInN.

3.7 |Audpakuus. Ycnoue audpakiOHHOrO Makcumyma. 3a-| I13 2 |OIIK-1}J13.2
koH bproctepa. 3akon Mamoca.

3.8 |[UccnenoBanue cCOOCTBEHHBIX MEXaHWYECKMX W djekTpo-| JIP 4 | OIIK-1 JI3.1
MarHuTHBIX KOJIEOAHUH.

3.9 |YpaBHeHue Oerymieil BoJHBI. XapakTepUCTUKU M BuUabl| JIek. 2 |OIIK-1 JI1.1
ynpyrux BosiH. [ImoTHocTe »>Heprum BoJHBI. VHTEHCHB- J2.1
HOCTB BOJIHBI. DJIEKTPOMArHUTHBIE MOJISt U BOJTHBL. OTKpBI-

TBIN KoJe0aTenbHbIN KOHTYP. CKOPOCTh pacrpoCTpaHEHHS
AJIEKTPOMATrHUTHBIX BOJTH. MOHOXpOMaTHYECKas BOJTHA.

3.10 |HccaenoBaHue CTOSYUX BOJIH. JIP 4 | OIIK-1 JI3.1

3.11 [U3yuenue audpaxkiuu cBera Ha AuppakiMoHHOM pemet-| JIP 4 | OIIK-1 J13.1
Ke.

3.12 [I'apmonmueckue konebanus. Cnoxxenue rapmonmueckux| CPC | 38 |OIIK-1 JI1.1




Kosie0aHui OJHOTO HanpaBieHUs. MeToa BEKTOPHBIX JAHa-
rpamMM. CroxeHHe B3aUMHO MepIeHANKYISIPHBIX Kojeba-
Hui. ['paduueckoe mpencTaBieHHE 3aTyXaroIIMX M BbI-
HYXJIeHHBbIX KoneOanuii. Illkama sJIEKTpOMarHUTHBIX
BoIH. OOBbeMHasl TUIOTHOCTh SHEPTUU DJIEKTPOMATHUTHON
BOJIHBI. BEKTOp IJIOTHOCTH NMOTOKA SHEPTUU AJIEKTpOMar-
HUTHON BOJIHBI — BEeKTOp YMoBa-IlolinTuHra. MHTeHCUB-
HOCTh BOJHBL. BomHoBas ontuka. HTEpdepeHIys B TOH-
kux 1uieHkax. Kosbrna Hetorona. udpakius Ha nudpak-
[IMOHHOM pemieTke. YcaoBue MU(PaKIMOHHOTO MaKCHUMY-
Ma. Judpakmus pentreHoBckux nydend. Dopmyna Byib-
¢a-bparros.

[ToaroroBka kK py0exHOMY KOHTPOITIO.

J2.1

Moayab 4. KBanToBasi ¢pusnka (36+36=72 yaca)

4.1

KBantoBass onTuka. PaBHOBECHOE TEIJIOBOE H3IIyUYEHHUE.
DHepreTuyeckasi CBETUMOCTb. AOCOJIOTHO YEPHOE TEJNO.
3akon Kupxroda. @ynkuus Kupxroda. 3akon Credana-
Boneimana. 3akon cMmenienus Buna. ComocTtaBieHue 3a-
KOHOB TEIUIOBOTO M3Iy4YeHHs U TrpadukoB (GyHKIUN
Kupxroda.

Jlexk.

OIIK-1

J1.1
2.1

4.2

KBanToBasi ontrka. 3aKOHbBI TEIJIOBOTO U3Ty4YEeHHs. 3aKOH
Credana-bonbimMana .3akoH cMmenieHus BuHa.

113

OIIK-1

J3.2

4.3

®oToH H ero xapakrepuctuku. CBETOBOE JaBiCHUE. 3aBU-
CUMOCTb CBETOBOTI'O JIaBJICHUS OT CBOMCTB MOBEPXHOCTEN U
MapaMeTpoB CBETOBOro noroka. ['mnoresa [lnanka. Buem-
Huil poroaddext. YpaBHeHue DifHuTeliHa. 3akoHbI (HOTO-
saddekra. Jlyanusm CBOWCTB CBETa.

Jlexk.

OIIK-1

J1.1
J2.1

4.4

®otorddext. YpaBHenue DifHmreriHa 1t GoTordexTa.
3akonbl (otodddexra. IloreHnman 3ammpanusi. Bonbt-
amIiepHasi XapaKTepUCTHKA.

I13
13

OIIK-1

J3.2

4.5

Uccnenopanne BHemHETo GoTtodddexTa.

JIP

OIIK-1

J3.1

4.6

KopnyckynsipHO-BOJTHOBBIE  CBOWCTBA  3JIEMEHTAPHBIX
gactun. Judpakuus osnextpoHoB. I['umorteza Jlyu ne
bpoitnsa. CooTHomieHue HeomnpeaeneHHocTed. OnucaHue
COCTOSIHMSI MHUKpodacTull. BomHoBas ¢yHkms, ee
buznveckuii CMBICIL. [InmoTHOCTH BEPOATHOCTHU
npeOBbIBaHUSl YACTHIBI B HEKOTOPOH TOUYKe. YpaBHEHHE
HIpenuHrepa s CTalMOHAPHOTO COCTOSTHUS.

Jlek.

OIIK-1

J1.1
J2.1

4.7

Yactunia B moTeHUuanbHOM “‘smmke”. OmnpeneneHue
noTteHuuaibHoro “smuka”’. [loTeHIManbHas SHEPrus
yacTuupel. [paHnynele ycinoBus. YpasHenue lllpenunrepa
B npefenax ‘smuka”. Pemenue ypasHenus Lllpeaunrepa.
KBantoBaHHbIe BeIWYMHEBL. IJ1aBHOE KBAHTOBOE YHCIIO.
Jnuna BomHbl g€  bpoitns u  sHeprud. YcioBue
HOpMUPOBKH. COOCTBEHHBIE BOJTHOBBIE (DYHKITUH YACTHIIbI
B IIOTEHIHAJILHOM ‘smuke”. CBs3b [UIMHBI BOJIHBL i€
Bpoiins u mmpuns! “simka’”.

Jlex.

OIIK-1

J1.1
J2.1




4.8

KopnyckynsipHO-BOJTHOBBIE ~ CBOWMCTBAa  AJIEMEHTAPHBIX
yactun. Yactuma B moTeHIMaIbLHOM ‘‘smuke”’. Pemenue
ypaBHeHnusa  llpenunrepa.  OmnpenesieHWE  SHEPruu
MUKpPOYACTHIIbI, JUIMHBI BOJHBI JI¢ Bpoins W mupuHbI
SIIMKA.

113

OIIK-1 |JI3.2

4.9

AtoMm Bogopona. BomoponomnonoOusie aromsl. Iloren-
LMajJbHas YHEPTU JIEKTPOHA B aTome. YpaBHeHue [llpe-
JUHrepa Uil 3JEeKTpOHAa B aTOME BOJOpOJa. DHeprus
ANEKTPOHA. DHEPreTUUYeCKHe YPOBHU 3JIeKTpoHA. OCHOB-
HOW DHEPreTUYEeCKHil ypoBeHb. KBaHTOBBIE NEPEXObI.
®opmyia baneMepa. DIEKTPOHHBIE COCTOSIHUS B aTOME.

Jlek.

OIIK-1 |JI1.1

J2.1

4.10

Bonopononono6usie atomsbl. [loTeHnumanbHas sHeprus
JJIEKTpOHa B atome. YpasHenue lllpenunrepa st snek-
TpOHA B aTOME BOJIOPOJA.

I13

OIIK-1

J3.2

411

3J'I€KTp0HHI)Ie COCTOSTHMS B aroMe. KBaHTOBBIE umcla:
rJIaBHOe, opOuTtanpHOe, MarHutHoe. I[IpaBuio otdopa.
Cnun snexktpoHa. KBaHTOBBIE MEPEXO/IBI.

113

OIIK-1

J3.2

4.12

HSyLICHI/Ie JIMHEUYaThIX CIICKTPOB HHCPTHBIX I'a30B.

JIP

OIIK-1

J3.1

4.13

KBanroBas ontuka. ComnocraBieHHE 3aKOHOB TEIJIOBOIO
m3nydenuss u rpapukoB ¢ynknmii Kupxroda. Poros.
Oueprust, Macca, uMmyibsc GoroHa. Dpdexkr Kommrona.
EavHCTBO KOPITyCKYJIAPHBIX M BOJHOBBIX CBOMCTB DJIEK-
TPOMAarHUTHOro u3inydeHus. KBanroBas mexanuka. [[Bu-
YKEHUE CBOOOJIHON KBAaHTOBOM YACTHUIIBI. Y CIIOBUS MPOSB-
JIeHUs KBaHTOBBIX 3(@ekToB. CBA3b AIMHBI BOJHBI 1€
bpoiina m mupunsl “smmka”. [IIOTHOCTH BEPOATHOCTH
MHUKpPOYACTHUIIB! JUIsSl PA3JIUYHBIX IVIABHBIX KBAHTOBBIX YH-
ces. KBantoBble nepexoasl. Ilpunuun coorserctBust bo-
pa. TynuenbHbiid 3gdext. YpaBuenue lllpeaunrepa st
obyacTH, OrpaHWYCHHOW MUPHHON Oaphepa. Ompenerne-
Hue ocumiurAtopa. IloreHnnanbHas >HEpPrus OCLUWILIATO-

pa. [loarotoBka K pyoeKHOMY KOHTPOJIIO.

CPC

36

OIIK-1

J1.1
J2.1

Dk3ameH — 36 4acos

Uroro — 324 gaca

4.2 3aouHnas popma o0ydeHusi(Bcero 324 yaca, 34 yaca KOHTAKTHOI padoThbI)

Kon Bun | Kox. |Komne-
Tema u KpaTKoe CoJiepKaHUE 3aHITUS YMHO

3aH. 3aH. |49acOB | TCHIIUH

1 2 3 4 5 6
Kypc 1
Moayabs 1.Mexanuka TBepaoro teja. Jiaekrpocraruka (10+75=85 yaco)

11 [Kunematka W JWHaMHKa MarepuaibHOM  Toukh. Jlek. 2 |OIIK-1JI1.1
MexaHM4ecKoe JIBMKEHHE U €ro  XapaKTepHUCTHUKH. JI2.1
[locTtynmarensHoe  ABukeHue TBepaoro tena. Cuna. JI13.3

Crnoxenne cwil. 3akoHBI HproToHa. 3aKOHEI COXPAHCHUSA B

MEXaHUKE. Nmmynsc Tena. Kunernueckas y




NOoTEHLMaNbHAsE 3Heprus Tena. MexaHuuyeckas paboTa.
Jlunamuueckue XapaKTepUCTUKU BpallaTeIbHOro
TTBUKCHHUSL.

1.2

KunemaTrka MOCTYMAaTEeNbHOTO M BpaIIaTEJIHbHOTO JBUXKE-
Hus. JIMHeHas CKopocTh U yckopeHnue. HopmanbeHoe U Tan-
FEHIIMAIBHOE YCKOPEHHUE. 3aKOHBI TMHAMUKHU MOCTYIaTENb-
HOI'O M BpalllaTeJIbHOrO JBMKEeHUsA. BTopoii 3akoH HbroTo-
Ha. Cunbel B MexaHuke. MOMEHT cuiibl. MOMEHT MHEpLHH|
Tena.

I13

OIIK-1

J13.2
13.3

1.3

DJEKTPOCTATUYECKOE T0J€ W €ro  XapakKTepPUCTHUKH.
Teopema Octporpaackoro — laycca mis siekTpocrta-
THYeckux mojed. Pabora W moOTeHUMANbHASsT SHEPTUS
AIEKTPOCTAaTUYECKOTrO ToJisl. [IpOBOJHUKN M AMDIIEKTPUKHU
B ANEKTPOCTATHYECKOM moJie. DNIEKTPOEMKOCTh
MIPOBOAHUKOB. DHEPTHUs AIMEKTPOCTATHUECKOTO MOJIA.

Jlek.

OIIK-1

JI1.1
U12.1

14

I/I3y‘leHI/IC BpamaTeJIbHOIO ABUXKCHUA TBEPAOT'O TCIa

JIP

OIIK-1

JI3.1
J13.3

1.5

Mexanuka TBepaoro tena. Cunbl B MexaHuke. OCHOBHOM
3aKOH JMHAMUKH MOCTYNATEIbHOTO JBUKEHUSI MaTepHab-
HOM TOYKHM. 3aKOH [IBM)KEHHS IIEHTpa MAacC CHCTEMBI.
Hentp macc. Teopema Illteiinepa. CKOpOCTh U HUMITYJIBC
nentpa Macc. CTO. MKT. Tepmoannamuka. 3akoHbl Tep-
MOJIMHAMUKH, HW30IPOLECCHl. OieKkTpocraTuka. Pacder
HaNpsHKEHHOCTU M MOTEHIMAlla Pa3INYHBbIX CUCTEM 3apsi-
n0B. Bunel nonsipuzanuu.

CPC

75

OIlK-1

UI1.1
U12.1
J13.3

Monayasb 2. DaekrpomarneTusm (8+78=86 yacos

2.1

3akoH Awmmnepa. Cuna Jlopenma. 3akon buo-CaBapa-
Jlannaca. 3akoH TOJHOIO TOKa. OJIEKTPOMAarHUTHas
uHaykuud. 3akon @apazes. [Ipasuno Jlenna.

Jlek.

OIIK-1

JI1.1
J12.1

2.2

OnextpomarHetusM. Cuna Awmnepa. Cuna  JlopeHna.
JIBumKeHHE 3apsKEHHBIX YAacTHULl B JIEKTPOCTATUYECKUX U
MarHUTHBIX MOJISAX. DJIEKTPOMArHUTHAas MHIYKIUS. 3aKOH|
@apanes. SfIBieHne caMOMHAYKUMHA. MHAYKTUBHOCTS.
DHeprus MarHUTHOTO MOJISL.

I13

OIIK-1

J13.2

2.3

N3ydeHune aneKTpUuuecKuX 1Eene NOCTOSIHHOTO TOKa.

JIP

OIIK-1

JI3.1

2.4

OnexkTpoauHaMuka. 3akoH Oma B nuddepeHuanbHON
dopme. VYienbHOE AIEKTPHUUYECKOE CONPOTHBICHHE U
yAEIbHAs  AJIEKTPONPOBOAUMOCTb.  DJIEKTPOMAarHeTU3M,
3JIeKTpoMarHuTHas UHAykuus. Hanpasnenue cuibl Amiie-
pa u cunbl Jlopenua. Pabora cuibl Jlopenua. Teopema
Octporpajackoro-I'aycca st MarHuTHOTO 1ojs. Bzanmuas
uHayKnusa. Tpancdopmarop. DHEprus MarHUTHOTO TIOJIS.

YpaBHeHus Makcseinia.

CPC

78

OIIK-1

JI1.1
J12.1

DKk3aMeH - 9 yacos

Kypc 2

Monayas 3. Kosie6anus u BosHbI (8+59=67 yacoB)




3.1

["apmoHnueckne KonebaHuss M UX XapakTepucTuku. CBoA
0OJIHBIE 3JIEKTpOMArHUTHBIE KojeOaHus. KoyebaTenbHBIH|
KOHTYp. 3aKOH COXpPaHEHHUS SHEPTHH TPH TapMOHHYECKHUX|
KoeOaHusX. YpaBHEHHE IIJIOCKOW MOHOXPOMAaTHYECKOMH
BOJIHBI. [ITOTHOCTH SHEPTUU BOJHBI.

Jlek.

OIlK-1

J1.1
J2.1

3.2

["apmoHnyeckue KonebaHus M UX XapakrepucTuku. CBo-
00IHBIE AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

I13

OIIK-1

U13.2

3.3

N3ydeHnne coOCTBEHHBIX TAPMOHUYECKUX KOJIEOAHHIA.

JIP

OIlK-1

J3.1

3.4

["apmonunueckue kosjeOaHus. CrokeHHe TI'apMOHUYECKHX|
KOJIeOaHUI OJTHOTO HaIpaBiieHHs. MeToJ] BEeKTOPHBIX JHa-
rpamMm. CrokeHHe B3aUMHO MEpPHEHIUKYJSPHBIX KoJeba-
Huil. ['paduyeckoe mpeacTaBaeHue 3aTyXaloUMX U BBIHY K-
neHHbIX KojeOanui. Illkana 31eKTpOMarHWTHBIX BOJIH.
O0beMHas MIIOTHOCTb SHEPTUU 3JIEKTPOMArHUTHON BOJIHBI.
BekTop IUIOTHOCTH ITOTOKA SHEPIHM 3JIEKTPOMAarHUTHOM
BOJIHBI — BEKTOp YMoBa-IloliHTHHTra. THTEHCUBHOCTH BOJI-
Hbl. BontHOBas ontuka. IHTepdepeHnrs B TOHKUX MJICHKAaX.
Konbua Hetotona. {udpakius Ha qudpakiimoOHHON perieT-
Ke. YcinoBue OUQpakuuoHHOro Mmakcumyma. Judpaxiusy
PEHTreHOBCKUX Jyueil. BonHoBas ontuka. UnTepdepeniusy]
B TOHKWX TuteHkaX. Komnbia Heiorona. udpakius Ha mu-
(paKIMOHHON perreTke. Y ClIoBHEe AUPPAKITMOHHOTO MaK-
cumyma. Jludpakuus peHTreHoBckux Jyueid. dopmyina
Bynsha-bparros.

CPC

59

OIIK-1

J1.1
J12.1

Moayas 4. KBanToBas pusuka (6+62=68 yacon)

4.1

KBanroBas ontuka. @OTOH U €ro XapaKTEPUCTHUKH.
VYpaBHenne  OiHiuTeliHa.  KoprycKyJsspHO-BOJHOBBIE
CBOWCTBA 3JIEMEHTAPHBIX YacTHll. JupaKiys 31eKTPOHOB.
I'mnotesa JIyn ze bponns. CootHomieHne
HeomnpeaeneHHocTel. OnucaHue COCTOSHUS MUKPOYACTHII.
VYpasnenue [lpegunrepa ajisi CTaMOHAPHOTO COCTOSHMUS.

Jlek.

OIIK-1

J1.1
J12.1

4.2

3yuenue BHenHero GoTtorddekra.

JIP

OIIK-1

JI3.1

4.3

CoortHolieHne HeonpeaeneHHocTel [ eitzenodepra.
I'paduku coOCTBEHHBIX (YHKIMHA YacTUIBI B MOTEHIU-
anbHOM "smmke", JUISL  PasNMYHBIX OHEPreTHUYECKHUX
ypoBHel. YpaBHenue IllpenvHrepa s 3jeKTpoHa B
aToMe BojiopoJa. IImoTHOCTE BEpOATHOCTH OOHAPYKEHUS
YaCTUIIbl B HEKOTOPOH TOYKE. DHEPrusi, Macca, UMITyJIbC
¢orona. Buemnuii Gpotordpdexr. YpaBHeHre DHHIITEH-
Ha.

I13

OIlK-1

J3.2

4.4

KBanrtoBass onrtuka. ComocTaBieHHE 3aKOHOB TEIIOBOIO
u3nydeHuss u rpadpukoB Qynkuuit Kupxroga. DotoH.
Oueprusi, Macca, umnynbe (ortoHa. Dddexr Kommnrona.
ENWHCTBO KOPMYCKYJISPHBIX M BOJIHOBBIX CBOWMCTB DJICK-
TPOMarHuTHOro usnydyeHus. KBanrtoBas onrtuka. PaBHO-

BECHOC TCIIJIOBOC M3JIYUCHHUC. BHGPFCTI/I‘ICCKaH CBCTH-

CPC

62

OIlK-1

J1.1
J2.1




MOCTh. AOCOJIOTHO YEpHOE Telo.
Oynknus Kupxroda. 3akon Credana-bonpiiMana. 3akoH
cmeniennss Buna. KBanToBas Mexanuka. JIBH)KEHHE CBO-

3akon Kupxroda.

060oaHOI KBaHTOBOM wacTuupl: ypaBHeHue Illpeaunrepa,
9HEPrus 4YaCTULI, INIOTHOCTh BEPOATHOCTH. Y CJIOBHS MPO-
SIBJICHHUSI KBAaHTOBBIX 3(¢eKkToB. CBs3b JIUHBI BOJHBI 1€
bpoitng n mmpunel “dmuka”. IIOTHOCTE BEpPOATHOCTH
MUKpPOUYACTHUIIbl I Pa3IMYHbIX IJIABHBIX KBAaHTOBBIX YH-
cen. KBanTosele nepexoasl. [IpuHnmn coorBeTcTBus bopa.
Tynnenpubii 23gdext. Ypasuenue [lpeaunarepa mis odma-
CTH, OTPaHUYEHHOU MUPUHON Oapbepa. JIMHeWHbIN rapmo-
Hu4eckuil ocumiuisitop. Onpenenenne ocuuusatopa. Ilo-
TEHIMAJIbHAs JHEPrusl OCUWLIATOpA. BhINonHEeHHe KOH-
TPOJILHOM pabOTHI.

DKk3aMeH - 9 yacos

Wtoro — 324 gaca

5. YueOHO-MeTOAMYecKoe U MHGPOPMAIHOHHOE o0ecTieyeHne TUCIUIIHHbI

5.1 PexoMeHayemas JuTeparypa

5.1.1. OcHOBHas1 IMTEpPATypa

Kox ABTOpBI, 3araape HU3pareancTBO, Kou.
COCTABUTEJIH roa
J1.1 Hukepos, B. A. ®dusuka 11 By30B: YUeOHUK U Jlans, 2022 51
cOOpHHUK 3a7a4
5.1.2 JlonoJHUTeILHAN JIUTEPATYypa
Kox ABTOpHI, 3araaBie HUzpareascrBo, Koo
COCTABMTE/IH roj
J2.1 Wneun B.A., dusuka. FOpaiir, 2025 22
baxtuna E.1O, Y4eOHUK U TPAKTUKYM JIJIs
Bunorpanosa H.b., BY30B
Camoiinenko I1.1.
J2.2 Huxkepos, B. A. ®dusuka 1uig By30B. MexaHuka Jlans, 2021 33
U MOJIEKYJIsIpHas pU3HKa:
YYCOHHK
J12.3 3oteeB A.B, Obmas dusuka: FOpaiir, 2025 24
CxnsiHkuH ALA. 3JEKTPUYECTBO U MATHETU3M
2-e u3[1., UCTIp. U JA0M. YUeOHHK
JUTSL BYy30B
5.1.3 Y4eOHO-MeTOAUUYECKOE OOecTieYeH e 118 CAMOCTOSITeJIbHOIH padoThl
o0yyammxcs
Kox ABTOpBI, Jaraape H3nareancTBoO, Koo
COCTABUTEJIH roa
JI3.1 Tpodumona T.H. PykoBOZCTBO K pelIeHHIO 3a- FOpaiit, 2025 25
nad o pusuke
3-e u3[1., UCIp. U JA0M. YUeOHHK
JUISI BY30B
J3.2 I'opnau B.B., ®uzuka. CamocTosiTenbHas pa- FOpaiir, 2025 26
Hsanos H.A., 0oTa cTyaeHTa
[Tnactuanaa M.B.  |2-e u3n., ucnp. u 1o1. Y4eOHUK
JUISI BY30B




J3.3 3o060Ba C.B. MexaHuka TBepJI0TO Tea. PocroB-na-/lony, 27
Kypc nekuuii CK® MTVYCH, 2025
5.2 DJieKTpOHHBIE 00pa30BaTebHbIE PeCypChl
o1 https://e.lanbook.com/book/330467
92 https://urait.ru/book/fizika-560134
23 https://e.lanbook.com/book/229991
D4 https://urait.ru/book/obschaya-fizika-mehanika-elektrichestvo-i-magnetizm-563127
25 https://urait.ru/book/rukovodstvo-k-resheniyu-zadach-po-fizike-559650
26 https://urait.ru/book/fizika-samostoyatelnaya-rabota-studenta-561804
37 https://elib.mtuci.ru/view.php?book id=169988
5.3 IlporpaMmmHoe obecnieuyeHue
I1.1 MSWord
I1.2 MSExcel
1.3 olimpita.ru / DUOC CK® MTYCHU
I1.4 OC Microsoft Windows

6. MaTtepuajbHO-TEXHHYECKOE o0ecriedeHne T CHUTITUHbI

6.1 MTO J1IeKIIMOHHBIX 3aHATHK

1 | JlexnmonHas aynutopusi, ocHamieHHas mpoekTopoM, [TK (HoyTOykom), SKpaHOM.

6.2 MTO cemuHapCKHX 3aHATHIA

1 YueOHBICE ayaUTOpPUH, OOOPYIOBaHHBIE KOMITBIOTEPHOW  TEXHHUKOM, c
BO3MOXHOCTBIO MOJKIIOYEeHUs K ceTu «VHTepHeT», n obecreyeHneM J0cTymna B
AJICKTPOHHYIO HH(POpMaIMOHHO-00pa3oBarenbHyto cpeay CKO® MTYCU

2 VYueOHble ayAUTOPHH, OCHAIIEHHBIE IpoekTopoM, ITK (HOyTOyKOM), SKpaHoM,

WHTEPAKTUBHOMN JOCKOM.

6.3 MTO pyOexHbIX KOHTPOJIEH, 3a4eTOB

1

VYueOHble  ayAUTOpHM, OOOpYJOBaHHbIE  KOMIIBIOTEPHOW  TEXHUKOM, C
BO3MOXKHOCTBIO MOJKITIOUEHUs K ceTu «HTepHEeT», U oOecriedeHreM JocTyna B
JIEKTPOHHYIO HHPOpMaLMOHHO-00pa3oBarenbHyto cpeny CKO MTYCHU

6.4 MTO camocTosiTeIbHOM Pad0ThI CTYACHTOB

[ToMemieHne A CaMOCTOSTEIBHOM pabOThl OO0YYarOIIMXCSl OCHALIEHO KOMIIBIOTEPHOM
TEXHUKOHN C BO3MOYKHOCTBIO MOJKIIIOYEHHUS K ceT MIHTEpHET 1 obecneueHneM JI0CTyna B
JIEKTPOHHYIO HHpOpMaLMOHHO-00pa3oBarenbHyto cpeny CKO MTYCHU

7. OleHOYHbIE MAaTEePHUAJIBI

OneHouHbIe MaTepuaibl U IEPEUYCHb BUJ0B OLIEHOYHBIX CPEJICTB TEKYILEr0 KOHTPOJISI U POMEKYTOUHOU
aTrTecTanuu npeacrasiensl B [Ipunoxennn 1 k paboyeil mporpaMme JUCHUTUIMHBL

8. MeToanueckue PEKOMEHAAIUHA 110 OCBOCHUIO TUCIHUIIJIUHBI

Meroandeckue peKOMEHAAIIMHN TI0 OCBOSHUIO TUCHUIIIMHBI MpecTaBleHbl B [IpunoxkeHun 2 k paboueit
[pOrpamMme JUCLUILUIMHBL.

9. Oco0eHHOCTH peau3alMy JUCHHUILIUHBI (MOY.J151) IPH 00y4eHNH HHBAJIM/I0B U JIHII ¢
OrpPaHMYeHHBIMH BO3MOKHOCTSIMHM 3/10POBbSI

Pabouas mporpaMMa AMCHUIUIMHBI (MOJIYJIs) TP HEOOXOIMMOCTH MOXKET OBITh aJaNTHPOBaHA
Ui 00yueHwsl (B TOM YHCIe C TPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUI) JIHII



https://e.lanbook.com/book/330467
https://urait.ru/book/fizika-560134
https://e.lanbook.com/book/229991
https://urait.ru/book/obschaya-fizika-mehanika-elektrichestvo-i-magnetizm-563127
https://urait.ru/book/rukovodstvo-k-resheniyu-zadach-po-fizike-559650
https://urait.ru/book/fizika-samostoyatelnaya-rabota-studenta-561804
https://elib.mtuci.ru/view.php?book_id=169988

C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS, WHBAIUAOB. J{i1st 3TOrO TpeOyeTcs 3asBiieHHe 00y-
YAOIIUXCS, SBISIOMIUXCS JIMIAMHU C OTPAHNYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbsI, WHBAJIUIAMH, HITH
UX 3aKOHHBIX IpPEACTaBUTEIECH M PEKOMEHAALMUH INICUXOJOr0-MeIUKO-NIeIarorn4eckoil KOMHCCHUHU.
IIpu 0OyueHuu JuL ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 3[JOPOBbSl YUUTHIBAIOTCA UX UHIUBHYAJIb-
Hble Ticuxogu3ndeckue ocodeHHocTH. OOydeHHue MHBANIMIOB OCYILECTBISETCS TAKKE B COOTBET-
CTBMHU C MHAMBUAYAIBHON MpOrpaMMoi peabnuinuTauy MHBaIUIA (IPYU HAJTMYUH).

JIns nui ¢ HapyLIeHHEM CIIyXa BO3MOXKHO IMpeIoCTaBlieHHe Y4eOHOH HH(POPMALUU B BU3Yallb-
HOU (opMe (KpaTKuWi KOHCHEKT JIEKIMH; TeKCThl 3aJaHUi, HalleuaTaHHBIC YBEJIMYCHHBIM MIpUQ-
TOM), Ha ayJAUTOPHBIX 3aHATHUSIX JIOIyCKAETCS MIPUCYTCTBHE ACCUCTEHTA, a TAKXKE CYPAOIEePEBOIIH-
KOB H TH(IIOCYpAONIEPEBOTINKOB.

Texymmuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISETCS B MHChbMEHHOW (hopme: oOydaromuics
IIMCbMEHHO OTBEYAET Ha BOIPOCHI, TUCbMEHHO BBINOJIHSET MPAKTHUECKHUE 3aJaHus.

Hoknan (pedepaT) Tak:ke MOKET ObITh MPEACTABICH B MUCBMEHHOM opMe, IIpH 3TOM TpeboBa-
HUS K COJICPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KayeCcTBY M3JIOKEHUSI MaTepuaia (IMOHSAT-
HOCTh, Ka4€CTBO PEYH, B3AaUMOACHUCTBHE C ayAUTOPHUEH U T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIHUE
TpeOOBaHMs, TPEABSIBIIEMbIE K MUCbMEHHBIM pa0doTaM (KauecTBO O(OpPMIICHHS TEKCTa M CIUCKa
JUTEPATYPBI, TPAMOTHOCTD, HATMUNE HIUTIOCTPAIIMOHHBIX MAaTEPHUAIIOB H T.II.).

[TpomexxyTouHast aTTecTalys UIs JIUI ¢ HApYIIEHUSMH CITyXa TPOBOAUTCS B THCBMEHHOM (op-
Me, TPU 3TOM HCIOJb3YIOTCs 00IIMe KpuTepuu oreHnBaHus. [Ipu HeoOXoaMMOCTH BpeMs MOJIro-
TOBKH K OTBETY MOXET OBbITh YBEIMUECHO.

JIns nui ¢ HapylIeHWeM 3peHUsl JOIMyCKaeTcs ayJuajibHOe MpeAoCTaBlIeHHE MH(popMaluu, a
TaK)Ke MCIIOJIb30BAHUE HA ayTUTOPHBIX 3aHATHSX 3BYKO3aIHMCHIBAIOIIUX YCTPOUCTB (IUKTO()OHOB U
T.11.). Jlommyckaercst mpuCyTCTBHE Ha 3aHATHAX aCCHCTEHTAa (ITOMOIIHHUKA), OKA3bIBAIOIIETO 00yyaro-
HIMMCST HEOOXOAUMYIO TEXHUYECKYO TOMOIIb.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS B YCTHOH (popme.

[Tpu mpoBeAeHNU MTPOMEKYTOUHON aTTECTAIMU JUTS JIUI] C HApYIICHUEM 3pPEHUS] TECTUPOBAHHE
MOJKET OBITh 3aMEHEHO Ha YCTHOE COOECEeJOBaHHE MO BOTIPOCAM.

JUis nui ¢ OrpaHUYEHHBIMM BO3MOXHOCTSMHU 370POBbSl, MMEIOIIMX HapyIIEeHHs OIOpPHO-
JBUTaTEIbHOTO alapara, Ha ay JUTOPHBIX 3aHATHSX, @ TAKXKE MIPH MIPOBEIECHUH NPOLIETYP TEKYLETo
KOHTPOJISI YCHIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallud MOTYT OBITh MPEJOCTAaBICHBI HEOOXOIU-
MbI€ TEXHUYECKHE CPEJICTBA (MIEPCOHATIBbHBIN KOMITBIOTEpP, HOYTOYK WM APYroil raJpKeT); AOIMycKa-
eTcsl MPUCYTCTBUE ACCUCTEHTA (ACCHCTEHTOB), OKA3bIBAIOIIETO O0YYarOIUMCs HEOOXOAUMYIO TeX-
HUYECKYIO MOMOIIb (3aHATh paboyee MECTO, NEePEABUTAThCS M0 ayIUTOPUH, MPOYUTATh 33JaHUE,
oopMuTh OTBET, OOIIATHCS C TPETIOAABATEIIEM).



10. lonosinenus u usMeHeHnusi B Padoueii nporpamme

Jluer akryanusanuu padodeil mporpaMmbl M CHUNITTHHBI
«b1.0.07 PU3UKA»
JJIS1 McNoJib30BaHust B 20 /20 yuyeOHOM rogy

Y1Bepxnaro
3aM. qupekropa 1o YP

«_» 20 T

Hamnpasnenue: 11.03.02 HMuapOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3H
[Ipodpwmis: MHPOKOMMYHUKALMOHHBIE CHCTEMBI H CETH
®dopma 00yueHus: OUHas, 3a09HAS

Pabouas nporpamma neiicTByeT 6€3 U3MEHEHUH.

PazpaboTtuuk (n):

(®UO, yueHas CTENEHb, yUEHOE 3BaHUE)
« » 20 T

Pabouas mporpamma nepecMoTpeHa u 0100peHa Ha 3aceJaHuu Kadeapsl

[TpoTokon Ne OT «__ » 20 T.

N.0. 3aBenyromero kadenpoit E.A. [leancoB




Ipuiaoxenue 1

OueHoYHbIe MATEPHAJBI IJISl IPOBEACHUS TEKYILIEr0 KOHTPOJISI M IIPOMEKYTOYHOM
aTTecTaluM 10 JUCHMILUIUHE

1. OueHoYHbIe MaTepPHAJIBI 1JIsI IPOBEJACHHUS MPOMEKYTOYHON ATTECTALMH M0 TUCHHUILINHE
1.1 Illka1a oneHUBAHUA KOMIETEHIIMI

[IkaJjia oneHUBAHUS KOMIIETEHIMIA

Ouenka YpoBeHb 0CBOEHMS Kpurtepun oueHnBanus
KOMIIeTeHIIHH
«OTIn4HO» Bricokuii ypoBeHb OOyuaronuiicss MoKa3bIBae€T BCECTO-

pOHHEEe, CUCTEeMAaTUYEeCKOe U TIy0o-
KO€ 3HaHHWE OCHOBHOTO U JIOMOJHU-
TEIBHOrO  y4eOHOro  Marepuana,
yMeeT CBOOOJIHO BBINOJHATH 3a/1a-
HUS, TPEAYCMOTpPEHHBbIE NpOrpam-
MO#{; YCBOMJI OCHOBHYIO U 3HAKOM C
JIOTIOJTHUTEIbHON PEKOMEHI0BaHHON
JIUTEpaTypoi;

MOXKET OOBSICHUTH B3aUMOCBS3b OC-
HOBHBIX TIOHATUH AUCIUIUIUHBI B UX
3HaYEHUHW JUIsl TOCNENyIoIeld mpo-
(beccroHanbHON 1eATENLHOCTH; MPO-
SBIIIET TBOPYECKHE CIOCOOHOCTH B
MOHWUMAaHWU, U3JI0)KEHUH W HUCIOJb-
30BaHMM Y4eOHOTO MaTepHaa.

«Xopouo» I1oBbI1IEHHBIN YPOBEHB OOyuaromuiicss MOKa3bIBaeT J10CTa-
TOYHBIN YPOBEHb 3HAHUH B Ipejaenax
OCHOBHOTO y4eOHOTO MaTepuana,
0€3 CYIIECTBEHHBIX OIMMUOOK BBIMOJI-
HSET MPENYCMOTPEHHBIE B IIpPOrpam-
M€ 3aJaHusl; YCBOWJ OCHOBHYIO JIHU-
Teparypy, pEKOMEHIOBaHHYIO B IIPO-
rpaMMe; CIocoO0eH OOBSICHUTH B3au-
MOCBSI3b OCHOBHBIX TMOHSATHHA JHCLHU-
IUIMHBI TPU  JTOMOJHUTENBHBIX BO-
nmpocax npenogasarens. Jlomyckaer
HE CYUIECTBEHHbBIE IOTPEHIHOCTH B
OTBETaxX, YCTpaHsAeT UX 0e3 MoMOUIH
npenojaBaTes.

«Y IOBIIETBOPUTEIILHO» IToporoselii ypoBeHb OOyuaronuiicss MOKa3bIBaeT 3HAHHS
OCHOBHOTO Yy4eOHOro marepuajga B
MHHHAMAJIbHOM 00BEME, HEOOXOIH-
MOM JUIsl  JajbHeWmed  ydeOsl;
CIPABJISETCS C BBINOJIHEHUEM 3a]1a-
HUHM, TNPEAyCMOTPEHHBIX IIPOrpam-
MO, JoIycKasi mpu 3ToM O0JIbIIOe
KOJIMYECTBO HE MPHUHLIMIHAAIBHBIX
omKOOK; 3HAKOM C OCHOBHOM JHTe-
paTtypoil, PpEKOMEHJIOBAaHHON TMpo-
rpaMmoin. Jlomyckaer CyLIeCTBEH-
HblE IOTPEIIHOCTH B OTBETax, HO
o0yajjaeT HeOOXOJUMBIMH 3HAHUSIMH
Ul UX YCTPaHEHHs IOJ PYKOBOJI-




CTBOM IIpCriogaBaTcCis.

«Heynosnerso-
PUTETBHO»

MuHUMaNIBHBIA  YPOBEHb
HE JOCTUTHYT

OOyuatomuiics oOHapyXHBaeT IMpo-
Oembl B 3HAHUSX OCHOBHOTO y4eOHO-
ro Marepuana, AOIYCKaeT MPUHIU-
MUalbHbIE OUIMOKM B BBINOJHEHUU
IIPEyCMOTPEHHBIX MPOrpaMMoON 3a-
JaHWM, HE 3HAKOM C PEKOMEH/I0BaH-
HOU JIMTEPATypoOM, HE MOXKET UCIpa-
BUTH JIOMyHIeHHBbIe omuoOku. Kak
IIPABWJIO, OLICHKA «HEYAOBIETBOPH-
TEJNBHO» CTAaBUTCA OOydYaroOUIMMCH,
KOTOpBIE HE MOTYT IPOJOJDKHUTH
o0y4yeHHe WIM TMPHUCTYNUTh K IpO-
(eccOHANBHON  JIEATENIBHOCTH 110
OKOHYAaHUHU By3a 0€3 JIOTOJHUTEIb-
HBIX 3aHSTUA MO COOTBETCTBYIOIIEH
JUCLUILINHE.

1.2 Iloka3aresin, KpUTEPUHU U IIKAJIbI OLIEHUBAHUS KOMIIETeH NI

IToxazaTenu KOMIETECHIIUN

HUA

Kpurepun ouenunba-

IIkama
OIICHUBAHUS

OIIK-1: Cnioco6eH MCOIb30BATH MOJ0KEHUS], 3AKOHbI U METO/AbI €CTeCTBEHHbIX HAYK U Ma-

TCMATHKU IJIA PCIICHUA 3ada1 HH)KeHepHOﬁ JACATCJIBHOCTH

3HaTh:

OCHOBBI TPEJIMETHOH 00JIaCTH, OCHOBHBIC
(bu3nvecKkne 3aKOHBI, SBJICHHUS, OIpeee-
HUSI, TIOHSATHS U CBSI3U MEXIy HUMH, IIH-
pPOTY W OTPAaHUYCHHOCTH MPUMCHECHHS (DH-
3WYECKUX 3aKOHOB K MCCIIECIOBAaHHIO TPO-
LIECCOB U SIBJICHUI B MIPUPOJIE U OOIIECTBE,
CBsI3b (DM3UKU C JPYTMMU HAYKaMH U JIHC-

OUITNIMHAMH

Tectuposanue 1,2

Mopyns 1

0+24
HeynosnerBopurensHo
-0-8

Y IOBNETBOPUTENBHO —
9-14 Xopomo — 15-18
Otmyno — 19-24

TectupoBanue 3,4

Monayns 2

0+24
HeynosnerBopurensHo
-0-8

Y 10BIETBOPUTEIBHO —
9-14 Xopomo — 15-18
OrmmynHo — 19-24

Tectuposanue 5,6

Monyb 3

0+24
HeynosnersopurensHo
-0-8

Y 10BIETBOPUTETIBHO —
9-14 Xopomo — 15-18
OtinyHo — 19-24

TectupoBanue 7,8

Monyns 4

0+24
HeynosnerBoputenbHo
-0-8

Y 10BIETBOPUTEIIBHO —
9-14 Xopomo — 15-18
Otmyno — 19-24




YMeTs:

CaMOCTOSITEJIbHO MOJy4yaTh 3HAHUS, MpPH-
MEHSTh OCHOBHBbIE (DU3NYECKHE 3aKOHBI
JUIS pelIeHUs TUIIOBBIX 3aJ]1ad, MPOBOJIUTH
napajjieNld Mexay paslienaMu  (DU3MKH,
MPUMEHSTh Pa3INYHbIE METOAbl PELICHUS
3aja4, B TO YUCIIe U rpaduyeckue, noaou-
paThb ONTHMAaJIbHBIE METOJbl pPELIEHUS
MPAaKTUYECKUX 3a]a4 TBOPYECKOTO Xapak-
Tepa, OLIEHUBATh JOCTOBEPHOCTH IOJIY-
YEHHOr'0 pe3yJibTaTa, pa3pabaThlBaTh MO-
JIeJIU peaJIbHBIX NIPOLECCOB

[IpakTnyeckue 3aHs- Monayns 1
™ 1,2,3,4 0-14
HeynosnerBopurensHo
-0-6
VY 10BIETBOPUTEIIBHO —
7
Xopormio — 8-11
Otnuuno — 12-14
[IpakTnyeckue 3aHs- Monayns 2
H 5,6,7 0-14
HeynosnerBoputenbHo
-0-6
Y 10BIETBOPUTEIIBHO —
7
Xopomio — 8-11
Otnuuno — 12-14
[IpakTuueckue 3aHs- Mopyns 3
tus §,9,10,11 0-14
HeynosnerBoputenbHo
-0-6
Y 10BIETBOPUTEIIBHO —
7
Xopomio — 8-11
Otnnuno — 12-14
[IpakTuueckue 3aHs- Monyns 4
tus 12,13,14,15,16 0-14
HeynosnerBoputenbHo
-0-6
Y 10BIETBOPUTEIIBHO —
7
Xopomio — 8-11
Otnnuno — 12-14
JlaGopaTtopnbie pabo- Monyns 1
THI 1, 2 0-12
HeynosnerBoputenbHo
- 0-6
Y 10BIETBOPUTEIIBHO —
7
Xopomo — 8-11
Otnuuno — 10-12
JlaGopaTtopnbie pabo- Mopyns 2
TEI 3,4, 5 0-12
HeynosnerBoputenbHo
-0-6
VY 10BIETBOPUTEIIBHO —
7
Xopomo — 8-11
Otnmuno — 10-12
Jlaboparopubie pado- Monyns 3
THI 6,7,8 0-12
HeynosnerBopurensHo
-0-6
Y 10BIETBOPUTENIBHO —

7




Xoporo — 8-11
Otianyuo — 10-12

Bnanerts:

HaBbIKAMU CaMOCTOSITEIBHOTO pPELICHUs
3amad, (U3MUYECKOW TEPMHUHONOTHEH U
CIOCOOHOCThIO paldoTaTh MpH HPSAMBIX
HAOJIOACHUSAX, PA3IUYHBIMH CIIOCOOaMHU
KOPPEKTHOT'O MpeiCTaBIeHUs (pu3nueckon
uH(popMalny, B TOM 4Hucie rpauueckoi
U B MaTeMarudeckoil ¢opme, crnocoOHO-
CTBIO  MHTEPHPETHPOBATH  PE3yJILTATHI
IIPOBE/ICHHBIX MCCIENOBAaHUH W mepena-
BaTh WX B BHJIE KOHKPETHBIX PEKOMEHIa-
.

JlaboparopHbie pado- Monyb 4
161 9,10 0-12
HeynosnerBopurensHo
-0-6
Y 10BIETBOPUTEIIBHO —
7
Xoporo — 8-11
Otauuno — 10-12
IIpakTnyeckue 3aHs- Mopyns 1
™™ 1,2,3,4 0-14
HeynosneTBopurenbHO
-0-6
VY 10BNE€TBOPUTENBHO —
y
Xoporo — 8-11
Otnuano — 12-14
IIpakTrueckue 3aHs- Monyis 2
™ 5,6,7 0-14
HeynosnersopurensHo
-0-6
Y 10BIETBOPUTEIILHO —
.
Xoporo — 8-11
Otanuno — 12-14
[IpakTnueckue 3aHs- Monyns 3
v 8,9,10,11 0-14
HeynosnersopurensHo
-0-6
Y 10BIETBOPUTEIILHO —
.
Xoporo — 8-11
Otanuno — 12-14
IIpakTrueckue 3aHs- Monyns 4
tus 12,13,14,15,16 0-14
HeynosnersopurensHo
-0-6
Y 10BIETBOPUTEIILHO —
.
Xoporo — 8-11
Otnnuno — 12-14
JlaGopaTopubie pabo- Monyis 1
THI 1, 2 0-12
HeynosnersopurensHo
-0-6
Y 10BIETBOPUTETIBHO —
.
Xoporo — 8-11

Otianyuo — 10-12




JlaGopaTopHublie pabo- Monyisb 2

THI 3,4, 5 0-12
HeynosnersopurensHo
-0-6

Y 10BIETBOPUTETIBHO —
.

Xoporo — 8-11
Otnnyno — 10-12
JlaboparopHbie pado- Momyb 3

THI 6,7,8 0-12
HeynosnersopurensHo
-0-6

Y 10BIETBOPUTETIBHO —
.

Xoporo — 8-11
Otnnyno — 10-12
JlaboparopHbie pado- Monyb 4

161 9,10 0-12
HeynosnerBopurensHo
-0-6

Y 10BIETBOPUTEIIBHO —
7

Xoporo — 8-11
Otnuyno — 10-12

Dk3ameH B 1 1 2 cemecTpax 0-100
«HeynoBneTBOPUTEITHHO-
0-40

«Y IOBJIETBOPUTEIILHO»

- 41-60

«Xoporio» - 61-80
«Otmnanoy - 81-100

1.3 OueHouyHbie MaTepUAJIbl: TUNIOBbIE KOHTPOJILHBIE 32/IaHNS, HHbI€ MATEPHAJIBI
1.3.1 Oyenounvie mamepuanvl mexKyuie2o KOHmMpPOJA 01 04HOU Popmul 0Oyuenus

Marepuan Bcero kypca aucuurummabl « ODU3NUKA» pazout Ha yeTsipe Moays (2 Mmoayas B 1
ceMecTpe U 2 BO BTOPOM).

Moayas 1 (50 6ass10B):

Monynb cogepxut 10 4acoB JIEKIIMOHHBIX 3aHATUHN, 10 YacOB MPAKTUYECKUX 3aHIATHI U § 4acoB 1abo-
paTopHbIX paboT. 3HaHHWE TEOPETUUYECKOr0 MaTepuaia OLIEHHMBAETCS MO pe3yJibTaTaM JBYX TECTUPOBaHUH,
MPOJOJKUTENFHOCTEIO | Yac, MPOBOAMMBIX HA MPAKTUYECKUX WM TaOOPATOPHBIX 3aHATHSAX. MaKkcuMalb-
HOE KOJMYECTBO OAJIJIOB 3a JIBa TECTHUPOBaHMS — 24. 3a KaXXAyI0 BHITIOJHCHHYIO U 3allTUIIICHHYTO JabopaTop-
HYyI0 paboTy OOydYaromuii moyrygaer MakcuMmym 2 wiu 3 Oamna obmei cymmoit 12 6amos. [Ipu onmpoce Ha
KKJIOM TMPAKTUYECKOM 3aHATHH OOYYAIOIIMICS TOJydaeT MakCuMyM 2 wuiau 3 Oamta obmel cymmoit 14
6amtoB. O0Iee MaKCUMaIbHOE KOJIMYeCTBO OaiioB 3a Moayib 1 coctasiseT 50.

Monayasb 1. Mexannka TBepaoro teja. Jjekrpocraruka. (50 0amios):

Tecmosviit konmpons Nel. Kunemamuka u ounamuxa (OIIK-1).

TecroBoe 3ananue

1. Ypasuenue apmwkenus 8 CU umeer Bun r=2i+4t%j-4tk , rue i, j , kK — opreI ocei x, y, z.
HaiiTi 3HaueHus KoopauHarT X, y, Z 1 MOAYJIb paJNyC-BEKTOpa I B MOMEHT BpeMeHHU 1 c.



2. MarepuanbpHas TOYKa, ABUrasich IO OKPYKHOCTH paauycoM R = 2 M, mpoiia nojJoBHHY
OKpYXHOCTH. OnpeenuTh IIMHY TyTH AS, MPOHIEHHOTO TOYKOM, U TIEpeMEILIEHHE Af.

3. MarepuanbHas TOYKa, ABUIasiCh IO OKPYKHOCTH paguycoM | M, Ipouula IOJIOBUHY
OKpy>kHOCTH 3a 1 ¢. Onpenenurs CpeHIO CKOPOCTh MEPEMELICHUS U CPEIHIOI0 IyTEBYIO CKOPOCTh
TOYKH.

4. YpaBHeHue IBWKeHUsS uMeeT Buj =2i+3t%j-4tk . Haiith mpoekiuy MrHOBEHHOM CKOpO-
CTH Ha OCHU KOOPJIMHAT U €€ MOAYJIb B MOMEHT Bpemenu 0,5 c.

5. 3aBUCHUMOCTb CKOpPOCTH [BM)KEHUS MAaTepUajIbHOW TOYKM OT BPEMEHH HMEET BUJ
v=2i+4t?%j-4tk. HaliTu mpoeKIUH yCKOPEHHS Ha OCH KOOPAMHAT U IIOJHOE YCKOPEHHE B MOMEHT
BpeMeHu t =2 c.

6. JIBuskeHHe MaTepHadbHON TOYKM ONMMChIBAaeTCs ypaBHeHHMeM X=7+4t+0,25t3 . Haiitu
CPEIIHIOI0 CKOPOCTh U CPEIHEE YCKOPEHUE 3a NIEPBbIE 2 C ABHIKEHUS.

7. Yenosek Maccoit 60 kr, Oeryiuii co CKOpocTbo 8 KM/4, TOTOHSIET TeIeKKY Maccoil 80 K,
JIBUKYIIYIOCS CO CKOPOCTBIO 3 KM/4, M BCKakuBaeT Ha Hee. C Kakoi CKOpPOCThIO (KM/4) OyIeT JIBU-
ratbcs Tenexka?

8. MarepuanbHasa Touka maccoil 0,1 Kr ABMXKeTCs MOJA JEHCTBUEM TPEX CUJ, MOAYJIH KOTO-
pbix paBHbl 10 H. BexTops! cui nexar B 0HOM IUIOCKOCTH U 00pa3yroT ABa yria no 30°. Onpene-
JUTh YCKOPEHUE TOUYKH.

9. Ecniu paccrosiHue MeXy IBYyMs TeJlaMH YBEIMUYHUTH B JBa pasza, OJTHOBPEMEHHO YBEIUYUB
Maccy Ka)kJIoro U3 HHMX B JiBa pa3a, TO CUJIa B3aUMOJEHCTBUS 3TUX TEI ...

10. K autn noagemiex rpy3 maccoit 500 r. HailTu cuity HaTsbkeHHsI HUTH IPU OJIbEME Tpy3a
¢ yckoperueM 2 M/c2 . YCKOpeHHe CBOOOTHOTO MaIeHHS MPUHATH paBHBIM 10 m/c2 .

11. ITaii6a, myieHHas MO MOBEPXHOCTH JIbJa ¢ HAYaJIbHOW CKOpOCThIO 20 M/C, OCTaHOBUIIACH
gepes 40 c. Haiitn ko3 durmieHT TpeHus maiosl o aea. Y cKopeHre CBOOOIHOTO MaIeHUs PUHATh
paBubiM 10 M/c2 .

12. K npy>xvHe noJaBecuiy rupro Maccoil 2 kr. OnpeaenuTs yUIMHEHUE NPY>KUHBI, €CIIH €€
xectkocTh 400 H/M. Yckopenue cBOOOAHOTO NMajieHus: IPUHATH paBHbIM 10 = M/t

Tecmosbiii konmpoo Ne 2 Inexkmpocmamuxa (OITK-1)

TecroBoe 3ananue

1. B 3aMKHYTOI cHcTeMe HaXOAATCS LIECTh MO3UTPOHOB U BOCEMb AJIEKTPOHOB. B Kkakoi-To
MOMEHT BPEMEHHU IPOM30ILIAa aHHUTWISAIUS dyeTblpex yacTull. [locie 3Toro 3aps cuctemsl cocTa-
BUIL...

2. B 3aMKHYTOH cucTeMe HaXOASTCS Pa3HOMMEHHO 3apsKEHHBIE YaCTHUIbI C OOIIUM 3apsiioM
—Q. B kakoi-TO MOMEHT BpEeMEHH MOSBUINCH TPH JBaXK]bl HOHU3UPOBaHHBIX aroMa. Ilocie sToro
3apsi]] CHCTEMbI COCTaBHIL. ..

3. JIBa MeTaJIIMYEeCKUX IIapa pa3Horo paamyca, Hecymux 3apsanbl ql= -1 vKn u 2= + 2
HKJ1, BpeMeHHO coelMHWIN, a 3aTeM pa3Heciu JIpyr oT apyra. Haiitu 3apsa nepBoro mapa nocie
pa3HeceHus, eciau oH oka3zancs Ha 0,6 HKu 6onblie, yem Ha BTOPOM.

4. JIBa MeTaJUIMUECKUX IIapuKa C OJHOMMEHHBIMHM, HO Pa3HbIMM IO BEJIWYHHE 3apsiiaMu
MIPUBEJIH B CONMPUKOCHOBEHUE. [Ipu 3TOM 3apsin nepBoro mapuka yseauumics Ha 20%, a 3apsii BTO-
poro ymensimics Ha 80%. Haiitu oTHOmeHne HadanbHBIX 3apsnoB (1/q2 mapuKoB.

5. Mexnay NIByMsl TOUYEYHBIMH 3apsDKEHHBIMH TEJIaMU CHJIA 3JIEKTPOCTATMYECKOTO B3aMMO-
neiictBus pasHa 24 MH. Onpenenuts cuily B3auMOJEHCTBUS MEXAY TEIaMM, €CIIU 3apsii OJHOTO Te-
Ja yBEIUYUTh B 2 pa3a, a APYroro Teja yMEHbUIMTh B 3 pa3a U pacCTOSHUE MEXIy TelaMH yBeJu-
YUTH B 2 pasa.

6. Mexay NByMs TOYEYHBIMH 3apsDKEHHBIMH TEIaMU CHJIa 3JIEKTPOCTATMYECKOTO B3aWMO-
neiicteus pasHa 12 MH. Onpenenuts cuiy B3auMOJIEHCTBUSL MEXAY TEIaMM, €CIIU 3apsii OJHOTO Te-
Ja yBEIUYUTh B 3 pa3a, a APyroro Teja yMEHbUIMTh B 2 pa3a U pacCTOSHUE MEXIy TelaMH yBeIu-
4YuTh B 3 pasa.

7. lapuk maccoit 2 r, HeCyIuii 3apsia 2 108 K1, moaBenieH B BO31yxe Ha TOHKOM HIETKOBOM
HUTH. ONpenenuTb HaTSKEHUE HUTH, €CJIM BHU3Y HA PACCTOSTHUM 5 CM PACIIOJIOKEH OJTHOMMEHHBIN
3apsin 1,2-10'7 K.

8. JIBa mpoBodIIMX IIapuKa OJUHAKOBOTO pajnyca U Maccoi mo 4 I MOJBEHIEHbl Ha HUTIX
Tak, 4YTO UX MOBEPXHOCTH compukacarorcs. [locie cooOmieHus mapukam 3apsijia OHU OTTOJIKHYJIUCH



1 pazonumuck Ha yroa 900 . OnpenenuTh COOOMICHHBINH KaXI0My MIAPUKY 3apsifl, €CITH PACCTOSHUE
OT TOYKH MOJBECA /10 LIEHTpa MapuKoB paBHO 30 cm

Hpaxmuuecxoe 3anamue Ne 1. Kunemamuxa nocmynameiibH0O20 U épaniameibHO20 osu-

HCEHUA

Konrpomasusie Bompocs! (OITK-1):

O 00 1N DN K~ W=

. CBsI3b painyCc-BEKTOPA U €TI0 COCTABJISIIOLIUX.

. Kunematnyeckue ypaBHEHUS MOCTYNATEIbHOTO JBUKECHHUSL.

. MrHoBeHHAas CKOPOCTBh NOCTYIIATCIBHOI'O ABUKCHUS.

. IIpoekuun MrHOBEHHOM CKOPOCTH Ha OCH KOOpPIMHAT.

. MruoBenHoOe YCKOPCHUC NOCTYNATCIILHOT'O JIBUKCHU.

. [Ipoekunu BeKTOpa yCKOpPEHUS HAa OCU KOOpPIHMHAT.

. TaHFeHI_II/IaJIBHaH 1 HOpMaJibHasA COCTABJIAIOIINUC YCKOPCHMUA.

. I'pacduku 3aBUCMMOCTH KHHEMATHYECKUX XapaKTEPUCTUK OT BPEMEHHU.
. Kunemarnueckoe ypaBHEHHE BpalllaTEIbHOIO JBUKECHHUS.

10. MrHoBeHHas yrioBasi CKOPOCTb.

11. MrHOoBeHHOE yIJIOBOE YCKOPEHHE.

12. KunHemMaTtndeckoe ypaBHEHHE BpallaTEIbHOIO PABHOMEPHOTO M PaBHONEPEMEHHOTO
JBUKEHUS.

13. ®opMyna CKOPOCTH BpaIllaTEIbHOTO PABHOMEPHOTO M PABHOIIEPEMEHHOTO JIBHXKCHUS.

14. CBA3b TUHENHHBIX U BpalaTeIbHbIX KHHEMAaTHUYECKUX XapaKTEPUCTHUK.

Ilpakxmuueckoe 3ansamue No 2. 3aKoHbl OUHAMUKU ROCHYRAMENbHO20 U 8PAULAMEIbHO20
osudcenus
Konrpomasusie Borpocs! (OITK-1):

1. Bropoii 3akon HeroToHa.

2. Cunsl B Mexanuke. Cl10KeHUE CHIL.

3. DnemeHnTapHas paboTa CHIIBL.

4. PaboTa cuibl HAa KOHEYHOM Y4acTKE TPacKTOPHUH.
5.
6
7
8
9
1

MoOIIHOCTE.

. MOMEHT cuibl.

. MOMeHT uHepuuu Tena.

. OCHOBHO 3aKOH JUHAMHKHU BPAILlaTEIbHOTO ABH)KEHUS.

. MOMEHT MHepLUU MaTepruatbHOM TOUKH, TBEPAOTO Tela, KOJbIa, J1CKa, Iapa.
0. MoMeHT umnyJibca TBEpJOTro Tea.

Ilpakmuueckoe 3anamue Ne 3. 3aKOHbL COXPAHEHUA 8 MEXAHUKE
KonTponbHbie Borpockr (OITK-1):
l.KuneTnueckas ¥ MOTEHUHAIbHAS SHEPTHUA.
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. Kunernueckas sHeprust NoCTynaTeIbHOIO ABH)KEHUS.

. Teopema 0 KWNHETUYECKOU dHEPIUH.

. IloTeHnManpHas 3HEprus Tena HaJ MOBEPXHOCTHIO 3€MIIH.

. CBs13b pabOTHI KOHCEPBATUBHBIX CHJI U TIOTCHIIMAIBHOMN SHEPTHH TelIa.
. CBs13b OTEHLIMAJILHON YHEPTUHU U KOHCEPBATUBHON CHUJIBI.

. [loTrenunanpHas 3Heprus 1eOpMUPOBAHHON MPYKUHBI.

. Umnynsc.

. 3aKOHBI COXPAaHEHUs PHEPTUH U UMITYJIbCA B MEXAHUKE.

. MomeHT nmyibca.

Ilpakmuueckoe 3anamue Ne 4. Inekmpocmamuxa.
Kontponshbie Bonpocs! (OITK-1):

1.
2.
3.

3aKOH COXpaHEeHHsI AJEKTPUUECKOTO 3apsiia.
3akon Kyrona.
HanpsKeHHOCTB 3JIEKTPOCTATUYECKOTO TTOJIS.



4. ITpuHIUN CyNepHO3ULIUH SJIEKTPOCTATHUECKUX TOJeH (17151 HANIPSHKEHHOCTH).
5. Hanpsik€HHOCTH MOJISI TOYEYHOTO 3apsia.

6. IToTox HaNPSPKEHHOCTH CKBO3b IOBEPXHOCTh KOHEUHBIX Pa3MEPOB.

7. Teopema OcTtporpaackoro-I'aycca ajist 3JIeKTpOCTaTUYECKUX MOJICH.

8. HampspkeHHOCTB 1moJisi 6eCKOHEUHON paBHOMEPHO 3apsKEHHOH MIIOCKOCTH.

9. HanpspkeHHOCTB T0J1s IBYX O€CKOHEUHBIX PAa3HOMMEHHO 3apsKCHHBIX TIOCKOCTEH.
10. HanpskeHHOCTB 1107151 0€CKOHEYHON paBHOMEPHO 3apsKCHHOM HUTH.

11. PaGoTa B 2JIeKTpOCTaTHKE.

12. TToTeH1an TOYeYHOro 3apsiia.

13. TlpuHIUTT CyNIepIO3UITNH TIOJIeH (1 MMOTEHITaa).

14. IloreHnmanbHas SHEPTUs IPOU3BOJIBHOTO 3apsija.

15. CBs13b HANPSKEHHOCTH U MOTEHIMAJA AIEKTPOCTATUYECKOTO MOJIS.

16. Ilonspusanus 1MAIEKTPUKOB. Buasl nonspuzanuu.

17. Dnexrpuueckas eMKOCTh POBOIHHUKA.

18. DnexTpuyeckas eMKOCTb IJIOCKOTO KOHJEHCATOpa.

19. DHeprus 3apsHpKEHHOTO KOHAEHCATOpa.

20. DHeprus 3IEKTPOCTaTUYECKOTO OIS

Jlabopamopnasa paooma Ne 1. H3yuenue 3aK0H08 OUHAMUKU NOCMYRAMENbHO20 O8UIHCE-
Hus (Onpedenenue ckopocmu nyau).
Konrtposbabie Bonpocs! 3amuthl (OTTK-1):
1. Jlath onpenesieHUuEe UMITYJIbCa Tela.
. ChopmynupoBaTh 3aKOH COXPAHEHUS UMITYJIbCA.
3. 3anucath GOpPMYJIbI KHHETHYECKON U TOTCHIIMAIIBHOW YHEPTUHU TeJa.
4. ChopMynupoBaTh 3aKOH COXPAHEHHUS] MEXaHUUECKON YHEPTHH.
5. JlaTh onpeeneHue ynpyroro u abCoJIFOTHO HEYIIPYToTo y1apoB.
6. Kakue 13 3aKOHOB COXpaHEHHMsI BBITIOIHAIOTCS MIPH YIPYroM yaape?
7
8
9
1

\S)

. Kakue n3 3aKk0HOB COXpaHEHUS BBIOJIHAIOTCS IIPH a0COIIOTHO HEYIIPYToM yaape?

. 3anucatb (HopMyJy MOTEHIIMAIBHON 3HEPTrUH 1e(OPMHUPOBAHHON NPy KHUHBIL.

. 3a cYeT Yero MpoMCXOAT MOTEPH MEXaHUIECKOH SHEPTHH IPU HEYIIPYyToM yaape?

0. Kakoit Mmacce mynu COOTBETCTBYIOT HaUOOJBbIINE MOTEPU MEXaHUUECKON SHEPTUU U TI0-
yemy?

Jlabopamopnaa paboma Ne 2. H3zyuenue 3akon06 OuHamuku nHa maasmuuke Qoepoexa.

KonTtponbHbie Borpocs 3amutsl (OITK-1):

1. Onumure ycrpoiicTBo MasiTHuKa O6epoOeka.

2. MOMEHT UHEePIHH CUCTEMBI (Tela)

3. MOMEHT CUJI OTHOCUTENILHO OCH BpallleHUs

4. OCHOBHOM 3aKOH JMHAMUKH BpALATEIbHOIO IBUKECHHUS.

5. Teopema IlITeitnepa-Iroiirenca.

6. JIuHeiHOe U YTJI0BOE YCKOPEHUS, CBA3b MEXK/y STUMH YCKOPEHUSIMHU.

7. OCHOBHOW 3aKOH IWHAMHKH BpalIaTeIbHOTO ABIDKEHHS Jis MasTHuka OOepOexa mpu
JIeMCTBUU MOMEHTA CHUJIbl HATSKEHHSI HUTH.

8. YpaBHEHUE NOCTYyNAaTEIbHOTO IBUKEHUS Ipy3a Ha HUTH.

Mopnyasb 2: JieKTpoguHAMHUKA. JJIeKTpoMarHeTusM (50 6a/110B)

Monynb conepXUT 8 4acoB JIEKIIMOHHBIX 3aHATHH, 10 4acoB MpakTHYECKUX 3aHATUH M § 4acoB Jia-
060paTopHBIX pabOT. 3HAaHME TEOPETHUYECKOr0 MaTepuasa OLEHHWBAETCs MO pe3yJbTaTaM ABYX TECTHUpPOBa-
HUH, POJOIDKUATEEHOCTHIO | 9ac, MPOBOIMMBIX Ha MPAKTUYECKUX HIIM JTa0OPATOPHBIX 3aHATHIX. Makcu-
MaJIbHOE KOJINYECTBO 0aJlIOB 3a JIBa TECTUPOBaHMA — 24. 3a KaXKAyIO BBIOJHEHHYIO M 3allMIIEHHYIO Jia-
OopaTtopHyto paboTy 00ydJaroImuil Moly4aeT MakCUMyM 2 uiau 3 6amra obmiei cymmoit 12 6aios. Tlpu
OIIpOCce Ha KAKAOM MPAKTUUYECKOM 3aHITUU OOYyYaroIIMICs MOoTydaeT MakcuMyM 4 win 5 6aysioB oOiein
cymmoii 14 6amos. Ob1iee MakCHMaIIbHOE KOJIMYECTBO 0aJIOB 32 MOIYJb 2 coctasiset S0.



Tecmoesoiit konmpovNe 3 Inekmpoounamura (OIIK-1)

1. /IBa nieKTpUYECKUX 3apsia PaCloIoKEeHbl HA PacCTOAHUM 4 ¢M Apyr oT Apyra. Ux Benu-
yrHbI KpaTHbIE 3apsaay q = 10 HKn. Haiitu noteHnunan B Touke, Jexalei Mexx1y 3apsaamMu.

2. B 0THOPOTHOM AJIEKTPUYECKOM IT0JIE C HANPsKEHHOCTHIO 1 KB/M mepemecTunm 3apsan q =
—25 uKn B HanpaBneHuu cuII0OBOM TMHUM Ha 2 cM. Haiitu paboty cui moss.

3. B oHOpOAHOM 3JIEKTPHUECKOM TI0JIe C HANpsHKEHHOCThIO 1 KB/M mepemecTunu 3apsn q =
—25 HK1 B HanpaBieHUM CUJIOBOM JIMHUM Ha 2 cM. HaiiTu u3mMeHeHne NoTeHIMaIbHOM SHEPT UM B3a-
MMOJEUCTBHUS 3apsiia U MOJsl.

4. DNeKTpoH, IBUTasCh MOJ ACHCTBHEM CHJI JIEKTPUYECKOIO IOJI, YBEJIMUYMI CBOIO CKO-
pocthb ot 10 mo 30 Mwm/c. HaiiTi pa3HOCTh MOTEHIIMAIOB MEXIy HA4aJbHON M KOHEYHOW TOYKAMH
nepeMereHus. Y AenbHbIN 3apsy 31eKTpoHa qe/m = 1,759-1011 Ku/kr.

5. Onpenenure CKOPOCTh AIEKTPOHA, MPOMIEAIIEIO YCKOPSIOIIYI0 PAa3HOCTh MOTEHIMAIOB

500 B. HaganpHy!0 CKOPOCTH 3JIEKTPOHA MPUHATH PAaBHOW HYIIIO. Y AETBHBIN 3apsi/l 3JIEKTpOHA de/m
=1,759-10"11 Kn/kr.

Tecmosgbiit konmponv Ned Inekmpomacnemusm (OIIK-1)

1. IlpsimonuHelHbIN MPOBOAHUK JIMHOK 0,5 M, IO KOTOPOMY TedeT TOK 6 A, HaXOIUTCS B
OJHOPOJHOM MAarHUTHOM Tosie. Moyins BekTopa MarHuTHOM MHAyKiuu 0,2 Ti, mpoBoAHUK pacrio-
JOXeH 1noj K BekTopy ¢ yriioM 30. OnpenenuTs CUily, JEMCTBYIONLYO Ha IPOBOJHUK CO CTOPOHBI
MAarHUTHOTO TOJISL.

2. lpssmonuHeHbIA POBOAHUK JiiuHOM 0,5 M HaxoauTcs moxa yriaoMm 30 K BEKTOpPY OJHO-
poaHoro MarHuTHOTO nojsi. Ha npoBognuk aectByet cuina Amnepa FA = 0, 3 H. Onpenenuts cuty
TOKa B MMPOBOJHUKE, €CJIM UHIyKIMs MarHuTHOro nosst 0,2 T

3. ITo ropU30HTATIBLHO PACTION0KEHHOMY MPOBOJHUKY JUTMHON 20 ¢cM M Maccoil 4 T T€YET TOK
10 A. HailTu MMHUMaJbHYI0 MHIYKIUIO MarHUTHOTO IOJIS, IPU KOTOPOM CHila TSDKECTH, AEUCTBY-
folIasl Ha MPOBOJHUK, YPaBHOBEIINBAETCA CHIION AMIiepa.

4. [IpssMoNMHEIHBIA NPOBOAHUK C TOKOM PACHOJIOKEH B OAHOPOJAHOM MarHUTHOM mnoje. Kak
HampaBJeHa Criia AMITEpa, €CIIM MOTEHIIHAN TOYKH A OoJble nmoTeHuana Touku C?

5. B 0gHOpOAHOM MarHMTHOM MOJI€ Ha TOPU3OHTAIBHBIA MPOBOJAHUK C TOKOM, HAIpaBIICH-
HbIM BIPaBO, AEHCTByeT cuiia AMIiepa, HamnpaBieHHAsl MEPHEHAMKYJSPHO IJIOCKOCTH PUCYHKa K
HaOmonarento. [Ipu 5ToM TMHUY MarHUTHOW WHAYKIIUH TIOJIS HATIPABIICHBI. ..

6. KonTyp miomanpto 25 cM2 noMenieH B MarHuTHoe nojie ¢ uaaykuuei 0,1 Tn. Yron mex-
Iy HOpMaJlbl0 KOHTYpa W HampasieHueM noiis coctaiseT 30 rpagycos. Onpeaenuts Bpallaromui
MOMEHT, JEHCTBYIOIINI Ha KOHTYp, IPU CUJIE TOKA B HEM 2 A.

7. Pamka miomanpio S = 15 ¢cM2 3akperuieHa napauielbHO MarHUTHOMY TOJIF0 MHAYKIHei B
= 0,1 Tn. Onpenenure culy TOKa B paMKe, €CJIM Ha Hee EeUCTBYyeT Bpararonuii MoMmeHT M = 0,45
MH-M.

8. Pamky momanpto 0,5 M 2 mOMECTUIM B MarHUTHOE T0JI€ MEPIEHAUKYIISIPHO €T0 JIMHUIM
nHaykuud. Korna no pamke nponyct Tok 4 A, Ha Hee cTan AeiicTBoBaTh MOMEHT cuia 12 H-m. Ye-
MY PaBEH MOJyJIb BEKTOpa MHAYKIIUH MAarHUTHOTO TTOJIs1?

9. KpyroBoii KOHTyp OMEIIEH B OAHOPOJAHOE MarHUTHOE IOJI€ TaK, YTO MJIOCKOCTh KOHTYpa
MepHeHUKYISIpHA CUIOBBIM JTUHUAM ToJis1. Uunykumst marautHoro noiis 0,2 Ti. Ilo koHTYypy Teuet
TOK cujioif 2 A, paauyc koHTypa 2 cMm. Kakyro paboTy Ha/lo COBEPIINTh, YTOOBI TOBEPHYTh KOHTYP
Ha 90 Bokpyr ero quamerpa?

10. Yuactok npoBoaHuka aauHoi 10 cM HaxoIWTCA B MATHUTHOM Mojie uHAykKuuen 50 mTo.
Cuna Amnepa npu nepeMeleHny IpoBOIHUKA Ha 8 CM B HaIlpaBJIIEHUU CBOETO JIEWCTBUS COBEPIIAECT
paboty 0,004 . Uemy paBHa cuiia TOKa, MPOTEKAIOIIETO MO MPoBOAHUKY? [IpoBOIHUK pacmoio-
YKEH NEPICHANKYISIPHO JIMHUSAM MAarHUTHOM MHTYKIIHH.

Ilpakmuueckoe 3anamue Ne 5. Hccnedosanue rnekmpuueckux yeneil NOCMOAHH020 MOKA
KonTponbHbie Borpocsr (OITK-1):

1. Cuna ToKa.

2. 3akoH OMa JI71s1 OTHOPOJHOTO y4YacTKa LemHu.

3. ConpoTHBIEHNE HUIMHIPUUECKOTO IPOBOIHUKA.

4. ConpoTUBIICHHUE NIOCIEI0BATEIBHO COEIMHEHHBIX IIPOBOJHUKOB.



5. ConpoTHBIICHHE TAPATUICTLHO COSTMHEHHBIX TPOBOHHUKOB.
6. DIEKTPOABIKYILAs CUIIA.

7. HanpsixeHue.

8. 3axor OMa B 0000IIIEHHOM BUIIE.

9. 3akon OMa Ju1s 3aMKHYTOM 1ETH.

10. PaGoTa 1 MOIITHOCTH TOKA.

11. ItoTHOCTE TOKA.

12. 3axon Oma B nudpepennmanbaoi hopme.

Ilpakmuueckoe 3anamue Ne 6. Inekmpomazcnemusm

Kontpomabnsie Borpocs! (OITK-1):

. MaruuTHas WHIyKIHSL.

. Cuna Amnepa.

. MarauTHBII MOMEHT KOHTYpa C TOKOM.

. Bpamaromuii MOMEHT, JEHCTBYIOIUN HA PAMKY C TOKOM B MarHUTHOM IIOJIE.
. Cuna Jlopenna.

. Pabora cunel JlopeHna.

. Pannyc kpuBH3HBI TPAEKTOPUU 3aPSKEHHON YACTULIBI, ABUKYILIEHUCS B MATHUTHOM I10JIE.
. 3axoH buo-Casapa-Jlannaca.

. MaruuTHas HHIYKLIHS B LICHTPE KPYrOBOTO TOKA.

10. MarauTHast ”HAYKLUS TOJI OECKOHEYHOTO MPSIMOTO TOKA.

11. Hupkynsuust BEKTOpa MarHUTHOM MHYKITUH.

12. 3aK0oH NOTHOTO TOKA (TeopeMa O LIUPKYJIISALINN).

13. MarauTHas UHIYKIUSA TOPOUAA U COJICHOHIA.

14. TIoToK MarHUTHOW MHIYKIIUH.

15. Tepema OcTtporpaackoro-I'aycca ajist MAarHUTHOTO MOJIA.

16. PaboTa mo nepeMelieHno mpoBOIHUKA C TOKOM B MAarHUTHOM TIOJI€.
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Ilpakmuueckoe 3anamue Ne 7. IneKmpomacHUmMHAA UHOYKUUA
Kontponsnbie Bonpocs! (OITK-1):

. SIBneHue 3J1eKTPOMAarHUTHON UHAYKIIUH.

. OCHOBHOM 3aKOH AJIEKTPOMarHuTHOW MHAYKIMKu Papases.

. IIpaBuno Jlenna.

. CBsI3b IEPEMEHHOTO MAarHUTHOTO M BUXPEBOTO AJIEKTPUUECKOTO TTOJICH.
. [lepemennas 31C nnayKuuu.

. Cunia MTHAYKIIMOHHOTO TOKa.

. CoOCTBEHHBIN MAarHUTHBI MOMEHT KOHTYpPa C TOKOM.

. UHIyKTUBHOCTH COJIEHOMA.

. SIBneHue caMOMHAYKIUH.

10. 5J1C caMOUHTyKIIHH.

11. 5J1C B3auMHON UHIYKIUU.

12. Tpancdopmarop.

13. DHeprust MarHUTHOTO TOJIA.

14. Teopust 371€KTPOMarHUTHOTO MOJISI.

15. YpaBHenus Makcsemia.
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Jlabopamopuasa paboma Ne 3. Hccnedoeanue snekmpocmamuueckux noJiei
Kontponbshbie Bompocs! 3amutsl (OTTK-1):

. [loHsITHE A7EKTPOCTATUYECKOTO TOJIS.

. IcTOYHUKHN 37IEKTPOCTATUYECKOTO MOJISL.

. Onpenenenne HANPSHKEHHOCTH AJIEKTPOCTATUYECKOTO MOJIS.

. 3armucath HopMyITy HANPSHKEHHOCTHU 3JIEKTPOCTATUIECKOTO TOJISI TOYSYHOTO 3apsiia.
. Onpenenenye NOTEHLIUANA HIEKTPOCTATUYECKOTO MOJIS.

. 3armucath (hopMyITy MOTEHIHANIA SJIEKTPOCTATHYECKOTO TOJISI TOUEYHOTO 3apsia.

. [IpencraBuTh CBSA3b HAMPSKECHHOCTH M MOTCHIINANA.

NN W=



8. 3Has 3aBucUMOCTh (1), HaiiTu yHKIHIO E(T).

9. 3nas ¢pyuknuro E(r) HaliT 3aBUCUMOCTB ¢(T).

10. JlaTp onpeneneHue cUI0BON JIMHUU AIEKTPOCTATUYECKOTO MOJISL.

11. Ha 4to yka3bIBaeT rycToTa CUIOBBIX JIMHUHN AJEKTPOCTATUYECKOTO MOJIs?

12. Onpenenenne 0gHOPOAHOTO 3AEKTPOCTATHUECKOTO MOJIS.

13. MoryT 1 nepecekaTbCs CUIIOBbIEC TMHUM SJIEKTPOCTATUYECKOTO TOJIS?

14. JlaTp onpeneneHue SKBUMOTEHITUATBHBIX TOBEPXHOCTEH AIEKTPOCTATUIECKOTO MOJSL.

15. Jloka3zaTh, 4TO CHJIOBBIE JIMHUHU BCErJa MEPHEHAUKYJSPHBI SKBHUIOTEHIUAIBHBIM IO-

BCPXHOCTAM ISJICKTPOCTATUICCKOT'O ITOJIA.

DJIC.

16. UeMy paBHBI TOTEHIHAJIBI TOYEK, COOTBETCTBYIOIIMX KOHTYPAM 3JIEKTPOJAOB?
17. ChopmymnupoBath Teopemy Octporpaackoro-I'aycca st SIeKTPOCTaTHUECKHUX TOJCH.

Jlabopamopnan paooma Ne 4. H3zyuenue 3n1ekmpuyeckux yeneii NOCMOAHHO20 MOKA.
Konrpossusie Bonpocs! 3amuts! (OTTK-1):

1. Cxema 31eKTpUYECKOM LEMU U €€ OCHOBHBIE JIIEMEHTHI.

2. 3akoH OMa 1J19 OJTHOPOJTHOTO YYacTKa LETH.

3. [Ipumenenne 3akoHa OMa Juisl ONpeAeNICHUs] TOKa Ha y4acTKe, COJAEpXkalleM HCTOYHUK

3. 3akons! Kupxroda.
5. OmnpeneneHre TOKOB B BETBSIX Pa3BETBICHHOM 3JIEKTPUUYECKOM CXEMbI ITyTEM HEMOCPE-

CTBEHHOTO MPUMEHEHMsI 3aK0HOB Kupxroda.

6. Kak B maboparopHoii paboTe onpenesiIuch COMPOTUBIICHUS MPUEMHUKOB M BHYTPECHHHE

COIIPOTUBJICHHUA UCTOYHHNKOB BHGKTpI/I‘IeCKOﬁ OHCPIUH.

7. OnpeneneHne MOUTHOCTH UCTOYHUKOB Y MPUEMHUKOB 3JIEKTPUUYECKON YSHEPTHH.

Jlabopamopnaa padoma Ne 5. Onpedenenue 20pu3oHmanbHOi COCMABAAIOUECH MAZHUM-

HO020 nonsa 3emiu

Monynb coaepKHUT 8 4acoB JEKLIMOHHBIX 3aHATHH, 14 yacoB mpakTUyecKuX 3aHATHI U 12 yacoB nado-
paTopHbIX paboT. 3HaHHWE TEOPETUYECKOr0 MaTepualla OLICHHWBAETCs MO pe3yJbTaTaM JBYX TECTUPOBAHMI,
MIPOJIOIDKUTEIHLHOCTRIO | Yac, MPOBOJMMBIX Ha MPAKTHUYECKUX WIIH JIAOOPATOPHBIX 3aHATHAX. MakcuMmalib-
HOE€ KOJIMYECTBO OaJIOB 3a JBa TECTUPOBaHUS — 24. 3a KaXKAyI0 BHIMOJIHEHHYIO U 3alIUIIECHHYIO J1abopaTop-
HyI0 paboTy oOy4Jaromuii moyrygaer MakcumyM 4 6amra odmeit cymmoit 12 6aios. [Ipu ompoce Ha KaxI0M
MIPAKTUYECKOM 3aHATUHU O0ydaromuics moayyaeT MakcuMyMm 3 uinu 40aia obmeit cymmoit 14 6amios. O0-
iee MaKCUMaJIbHOE KOJTMYECTBO 0AJUIOB 32 MOAYJIb 2 cocTaBisieT 50.

Kontposnbshbie Bompocs! 3amutsl (OTTK-1):

1. McTOYHMKHA MarHUTHOTO TOJIS.

2.CuiioBasi XapakTepUCTHKa MATHUTHOTO MOJIS.

3.[laTe onpeneneHue CUIOBON JTUHUU.

4.ChopmynnpoBath 3aK0H Amriepa.

5. 3anmucats GpopMyiIy cuiibl Amrepa.

6. Hanpasnenue cuiibl AMiiepa — IpaBuJiIo JIEBOU PYKH.

7. OnpeneneHne MarHUTHON MHTy KLU,

8. AHaJIMTUYECKOE BbIPaKEHNE MATHUTHON UHAYKIIHH.

9. MarHUTHBIM MOMEHT KOHTYpa C TOKOM.

10. Bpamaronuii MOMEHT cuJl, IeHCTBYIOIIMI HAa paMKY ¢ TOKOM B MarHUTHOM IOJI€.
11. 3akon buo-Casopa-Jlannaca.

12. MarnuTHasi IPOHULIAEMOCTb CPEAbI.

13. B ueM oTiim4nie HapsHKEHHOCTH MarHUTHOTO MOJISL OT MHAYKIIUH.
14. IlpuHuun cynepno3uluy.

Moayas 3. Kosiebanus u BoJsHbI (50 0a/110B)

Tecmoswtit konmpons Ne 5 Konebanus (OITK-1)



1. Cuctema coBepmraer N = 10 xonebanuii 3a Bpems t = 2 ¢. Onpeaenuts nepuoa T, 4acToTy
V U HUKITMYECKYIO YaCTOTy ® KOJIeOaHUH.

2. Cucrema cosepuiaet N = 100 xonebanuii 3a Bpems t = 4 c. Onpenenuts nepuon T, yacro-
Ty V U IUKIMYECKYIO YacTOTYy ® KoJeOaHUH.

3. MakcumanbHOE 3Ha4eHHE CKOPOCTH FapMOHUYECKH KOJIEOIomencss MaTeprualbHOW TOUYKU
paBHo 20 cm/c. Benmnunna makcumanbHOTO yeKopeHust paBHa 4,0 m/c2 . Onpeaenuts KpyroByro 4a-
CTOTY U aMIUIMTY 1y KOJeOaHHIA.

4. TlonHas »Heprusi NMpyXMHHOTO MasTHUKa paBHa 60 mJ[k, a MakcumanbHas cuia, JEH-
CTBYIOLIAst HA TPYy3, paBHa 3 H. OnpenenuTs aMIUIUTY Ty KOeOaHUN U )KECTKOCTh MPYKHHBI.

5. OnpenenuTh AIUHY HUTH MaTEMaTHYECKOrO MasTHUKA, KOJEOIOMIErocsl ¢ [MUKINYECKOM
gacToToi 2,8 pas/c.

6. I'py3 maccoit m = 100 r konebynercs Ha npyxuHe ¢ nepuoaom T= 0,1 c. Haiitu >xecTKOCTh
MPY>KUHBI.

7. Omnpenenutb Maccy rpysa, KOJICOTIOMIErocs Ha MpyxuHe ¢ xkecTkocThio 400 H/M, ecnm
nepuon Konebanuit pasex 0,1 c.

Tecmoesviii konmpoo Ne 6 Boanot (OIIK-1).

1. KakoBa gactoTta kojebaHui 3BYKOBBIX BOJH B Cpele, €CIIM CKOPOCTh 3ByKa B cpeae S00
M/c, a ITInHA BOJIHEL 4 M?

2. Ecnu yBenuuuTh B 2 pa3za 00beMHYIO TUIOTHOCTh DHEPTUHU U TIPH 3TOM YMEHBIIIUTH B 2 pasa
CKOPOCTb PaclpOCTPAHEHHUsI YIIPYTUX BOJIH, TO INIOTHOCTh MOTOKA SHEPTHUH. ..

3. B ynpyroii cpeae mioTHOCTH p paclpoCTpaHsAeTCs MIIOCKask CUHYCOMIalIbHasl BoJiHA. Eciu
aMIUIUTYy BOJIHBI YBETTHYUTH B 4 pa3a, TO INIOTHOCTh MOTOKA YHEPTHH (BEKTOP YMOBA) YBEIUUUTCS
B...pa3(a).

4. Pannocrannus pabotaer Ha yactote 12 MI'u. KakoBa /juiHa u3mydaeMbIX paJuoBOIH?

5.0nexkTpoMarHuTHas BOJIHA ¢ 3eMiu JojieTaeT 10 Mapca 3a 3 MuUHYTHI U 6 cexkyHa. KakoBo
paccTosinue 10 Mapca?

6. Ha xakoM paccTOsSSHUM S OT aHTEHHBI PAJUOJIOKaTopa A HAXOAUTCS OOBEKT, €CIU OTpa-
YKEHHBIN OT HEro PaJuOCHUTHAJ BO3BpATHIICS 00paTHO yepe3 MpoMexyTok BpeMernu T = 200 mkc?

7. Onpenenuth ATUHY SJICKTPOMArHUTHBIX BOJIH B BO3AYXE, M3IYyYaeMBIX KOJIEOATEIbHBIM
KOHTYpoM ¢ eMKOCTbI0 3 H® u mHAyKTUBHOCTHIO 0,012 I'H. AKTHMBHOE CONPOTUBICHHE KOHTYpa
MIPUHSITH PAaBHBIM HYIIIO.

8. B xakoMm Juamna3oHe JUIMH BOJIH MOXKET paboTaTh NPUEMHUK, €Clii EMKOCTh KOHAEHCATOPa
B €ro KonebarensHOM KOHType miaBHO u3Mmensiercs ot Cl = 50 nd mo C2 = 500 nd, a MHIYyKTUB-
HOCTb KaTyIIKH NOCTOsIHHA U paBHa L = 20 mxI'H?

Ilpakmuueckoe 3anamue Ne 8. Mexanuueckue Konedanus.

Kontpombnsie Borpocs! (OITK-1):

1. F'apMonnveckue KojeOaHusl.

2. Kunemaruyeckoe ypaBHEHHME, NEpUOJ, IMKJIMYECKas yacToTa, (pasa, aMIuMTyga coo-
CTBEHHBIX TaPMOHHUYECKUX KOJICOaHUH.

3. 3aKOH COXpaHEHUs SHEPTHH MTPU TAPMOHUYECKUX KOJICOAHHSIX.

4. 3aTyxarIiye 1 BIHYXJICHHBIC KOJIeOaHusI.

5. luddepennmanbHoe ypaBHEHHE 3aTyXalOIUX KOJeOaHU, ero pelieHue.

6. Koapuruent 3aryxanmus.

7 JlorapuMUYeCKHl IEKPEMEHT 3aTyXaHHUs.

Ilpakmuueckoe 3auamue Ne 9. InekmpomazHumnovle Koneodanus.
Konrpomsusie Bompocs! (OITK-1):

1. CBoOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHHS.

2. BoiHyXIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUsI.

3. KoneOaTenbHbII KOHTYDP.

4. JIoOpOTHOCTH KOHTYpA.

5. uddepennmansHoe ypaBHEHUE BBIHYKICHHBIX KOJI€OAHUI, €ro peleHue.
6. Pe3onanc.



7. Pe3oHaHCHBIE KpPUBBIE.
8. 3aKOH COXpaHEeHHsI SHEPTUU IIPU TAPMOHUUYECKUX KOJIEOaHUSX.

Ilpakmuueckoe 3anamue Ne 10. Boanosas onmuka.
Kontponsnbie Bonpocs! (OITK-1):

1. lucnepcus cBera.

2. UntepdepeHnus cBeta.

3. KorepeHTHOCTb.

4. YciioBUst MUHUMYMa 1 MaKCUMyMa HHTEp(epeHny.
5. Mudpakuus certa.

6. ITpunuun I'roiirenca — @penens. 3ousl Openens.

7. Ilongpusanus cBera.

Ilpakmuueckoe 3anamue Ne 11. /lugppaxuyus.
Kontpombnsie Borpocs! (OITK-1):

1. YcnoBue audpakiimOHHOTO MaKCUMyMa.

2. IlonHOE BHYTpPEHHEE OTPAXKECHHUE.

3. 3akoH bproctepa.

4. 3akon Mamtoca.

Jlabopamopuasa paboma Ne 6HUccnedosanue coo6cmeeHHbIX MEXAHUYECKUX U IJIEKMPOMAZ-

HUMHbBIX KoJ1eOanui.

pe.

dbaze.

Konrtposbabie Bonpocs! 3amuthl (OTTK-1):

1. laTs onpeneneHue TapMOHUIECKUX KOJICOAHHIA.

2. AMnnuTyzaa, nepuo, 4acToTa, IUKJInYecKas 4yactora U (pasza KkonedaHui.

3. CBs13b MepHOJIa M YaCTOTHI KOJICOAHHUH.

4. KunemaTnuyeckoe ypaBHEHHE FrapMOHHUYECKUX KOJIeOaHUH.

5. CxopocTh KoneOaHui.

6. YckopeHue kojebaHuil.

7. AuddepeHnmanbHoe ypaBHEHHE TAPMOHUYSCKUX MEXaHUYIECKUX KOJICOaHMIA.
8. CBs13b YCKOPEHUS M CMEIIEHUI rapMOHUYECKUX KOJIeOaHui.

9. Ilepuoa 1 nuKIMYECKasi 4acToTa KojeOaHuM Npy>KMHHOTO MasiTHUKA.

10. [lepuox u nMKIMYECKask 4acToTa KojaebaHuil pu3nyeckoro MasiTHUKA.

11. Ilepuon n nukiIMyeckas yacToTa KojeOaHU MaTeMaTHUYECKOI0 MasiTHUKA.
12. 3aKoH COXpaHEHHs MEXaHUYECKOM SHEPruy MEXaHNUECKUX KoJleOaHu.

13. KonebatenbHbIi KOHTYD.

14. IIpeBpalenue sHepruy B K0JieOaTeIbHOM KOHTYpE.

15. Huknuyeckas yacToTa U MEPUOJL COOCTBEHHBIX 3JIEKTPOMATHUTHBIX KOJeOaHUI B KOHTY-

Jlabopamopnas paooma Ne 7. Hccnedosanue cmoavux 601H

Kontposnshbie Borpocs! 3amutsl (OITK-1):

. J1aTb onpeiesieHre BOIHBI.

. Buas! ynpyrux BosH.

. 3anucarh ypaBHEeHUE OeryIieil BOJIHBI.

. Jlatb onpenenenure cTosiuel BOIHBI.

. [lonmyunth ypaBHEHUE CTOSYEH BOJTHBI.

. [losicHUTh PpU3MUECKHUIl CMBICI BXOJSALINX B 3TO ypaBHEHUE TTapaMeTPOB.

. Jlatb onpenieneHue y3mna cTosiueid BOJIHBI.

. Jloxa3aTh, 4TO YACTHIIBI, JIS)KAIIHE TI0 Pa3HbIe CTOPOHBI OT y3J1a, KOJIEOIIOTCS B TIPOTHUBO-
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9. IlpencTaBuTh OCHOBHBIE PA3IMYUs MEXy Oerylieil u cTosiuei BOJIHOM.
10. TIpuBecTu mpuMepbl 00pa30BaHMsl CTOSIYUX BOJIH B PEAJIbHBIX TEJIaX C MOSICHEHUEM MeXa-

HHU3Ma UX BOSHUKHOBCHUS.



11. Yem oOBsICHACTCS Pa3MBITOCTh Y3JIOB IIPU HAOIIOJCHUU B CTpYHE KosieOaHUi 00epTOHOB
n=23,4ut.n0.?

Jlabopamopuaa paboma Ne 8. H3zyuenue oughpakyuu ceema nHa Ouppakyuonnou peuiem-
Ke.

Konrpossusie Bonmpocs! 3amuts! (OTTK-1):

1. Kak ycrpoena miiockast mpomyckaromias audpaxkinuonHas pemerka? YTo Takoe mnepuon
peuieTku?

2. YcioBue NOTy4YeHUs TIaBHBIX MAKCUMYMOB. UTO Takoe MOPSA0K crieKTpa?

3. Kaxkoit MakcUMaJIbHBIN TTOPSJIOK CIIEKTPAa MOYKHO MOJTYYUTh MPH 3aaHHbIX d 1 X?

4. KakoBa muprHa U300paKeHUs OTJEIBHON NN, KaKOBa IUPHUHA TIABHOTO TUPPAKITUOH-
HOr0 Makcumyma?

5.Yro takoe yrioBas qucrnepcus pemeTkd. OT KakuX mapaMeTpoB PEIIeTKH OHA 3aBUCUT?

6.Uto Takoe paspermiaromnias criocoOHOCTh pemeTku. OT KaKuX mapaMeTpoB PEIIeTKH OHaA 3a-
BHUCHUT?

Monyasb 4. KBanroBasi ontuka (50 0a/1,10B)

Monynb coaepkut 10 yacoB neKIMOHHBIX 3aHATHH, 20 YacOB MPAKTUYECKHUX 3aHATHH U 6 4acoB Jia-
O60opaTopHbIX paboT. 3HaHHE TEOPETHYECKOr0 MaTepHasa OLICHUBAETCA MO pe3ysbTaTaM JIBYX TECTUPOBa-
HUH, TPOJOHKUTEIHLHOCTHIO | Yac, MPOBOJUMBIX HA MPAKTUYECKUX MU JaOOPAaTOPHBIX 3aHATHSIX. Makcu-
MaJbHOE KOJIMYECTBO OallJIOB 3a J1Ba TeCTHUpOBaHUs — 24. 3a KaXXIyl0 BBINOJHEHHYIO U 3allUIICHHYIO Jia-
6opaTopHyto paboTy 00ydaroLHii moydaeT MakcuMyM 6 6amtoB obmeit cymmoii 12 6amnos. Ilpu onpoce
Ha Ka)XJIOM NMPAKTHYECKOM 3aHATHH O0YYAIOIIHICS MOydaeT MakCuMyM 2 uin 3 6aiia oomei cymmoint 14
OamioB. O0IIee MaKCUMaTbHOE KOJIMYECTBO OAJLTOB 32 MOIYJb 2 cocTaBisieT 50.

Tecmoesotit konmponov Ne 7 Keanmoeas onmuka (OIIK-1).

4. OmnpeaenuTb MOIIHOCTh, U3y4aeMyI0 OJHHUM KBaJPaTHBIM CAaHTUMETPOM IOBEPXHOCTH
YEepHOTO Tena, Haxonsmerocs npu temmneparype 800 K? Haiitu nnuHy BOJHBI (B HM), COOTBETCTBY-
IOIIYI0 MAKCUMAJIbHOM CIEKTPATbHOM IMIIOTHOCTU SHEPTETUUECKOU CBETUMOCTH TOTO TeJa.

5. Cger, najaronivii Ha METaJl, BbI3bIBAET IMUCCHUIO 3JIEKTPOHOB M3 MeTauia. Ecinu uHTeH-
CHUBHOCTBH CBETA YMEHBIIIAETCS, @ YaCTOTa MIPHU 3TOM yBEIUYUBAETCS, TO ...

6. [ToTok GoToHOB ¢ sHeprueit 15 5B BrIOMBaeT u3 MeTanaa GOTOAIEKTPOHBI, MAaKCUMATbHAS
KHMHETHUYECKasl DHEPTHUsi KOTOPBIX B 2 pasa Oosbiie padoThl Beixona. KakoBa MmakcuMmalibHasi KHHETH-
yeckas 3Heprus (B 5B) oOpa3oBaBImIUXCS 3IEKTPOHOB?

7. Ha IMHKOBYIO TUIACTUHY MaJa€T MOHOXPOMATHYECKHUU CBET C JJIMHOW BOJHBI 220 HM.
Onpenenuth MakKCUMadbHYI0 KHHETHYECKYIO HEPTMIO U MaKCHUMAaJbHYIO CKOPOCTh (DOTOANIEKTPO-
HOB.

8. Temmeparypa aOCONIOTHO YEPHOTO TEJa YBEIUYMIIACH B JIBa pa3a, B pe3ysbTaTe Yero max
A ymenbmmiack Ha 500 HM. OnpenenuTh Ha4aIbHYI0 M KOHEUYHYIO TEMIIepaTypy Tea.

Tecmosvtit konmponw Ne 8 Amomnasn ¢usuxa (OIIK-1).

1. HaiiTi sHepruio usiryueHHoOro (poToHa mpu nepexojie MEKTpoHa ¢ 4 ypoBHS aToma BOJO-
pona Ha 1 ypoBeHb.

2. Haittu nnuny BoJiHbI 1€ Bpoiins anekTpoHa, mpowmeanero pasHoctsb norenuuanos 1000 B.

3. 3apspKeHHas 4acTulla, yCKOpeHHas pasHocThio moteHnuanoB U = 500 B, umeer miuny
BoJIHBI Ae bpoiinsa A = 1,282 nm. [Ipunumas 3apsaa 5Toi 4acTUIBI PaBHOW 3apsly AJIEKTPOHA, OIpe-
JIEIUTh €€ Maccy.

4. Onpenenute 4acTOTy BpALEHMs 3JIEKTPOHA IO TpeTheil OOpOBCKOI opOuTe aroma BOMO-
pona.

5. DNeKTpOH ¢ KUHETUYECKOH 3Heprueil, paBHoii 4 3B, nokanu3oBaH B obsactu pasmepom L=
1 Mxm. OnUEeHUTH C TIOMOIIBIO COOTHOIICHHUS HEOMPEEICHHOCTEH OTHOCUTEIBHYIO HEONpeescH-
HOCTb €r0 CKOPOCTH.

6. OLEeHUTh HEOINPEAEIEHHOCTh CKOPOCTH YaCTHULIbI, HEONPEIEICHHOCTh KOOPAUHATHI KOTO-
poit Ax=A/(2m), tae A — ee neOpoiineBcKas JIMHA BOJIHBI.



Ilpakmuueckoe 3anamue Ne 12. Keanmoeas onmuxa

Konrtpomabnsie Borpocs! (OITK-1):

1. XapakTepuCTUKH TETJIOBOTO U3JIYUYCHHUS.

2. PaBHOBECHOE TEIIIOBOE U3ITyUYECHHE.

3. DHepreTuyeckas CBETUMOCTb.

4. AGCOIIIOTHO YEpHOE TEIIO.

5. 3axon Kupxroda.

6. ®ynkus Kupxroda.

7. 3aBUCUMOCTH CTIEKTPAIBHON TUIOTHOCTH SHEPIeTHUYECKOW CBETUMOCTH aOCOJIOTHO YEPHO-

r0O TeJla OT YacCTOTHI (JUIMHBI BOJHBI) M TEMIIEPATYPBbI.

TOHA).

cmuy.

8. 3axon cmemnienust Buna u Ctedana — bonprmana.
9. 3akou cMmemenusa Buna.

Ilpakmuueckoe 3anamue Ne 13. @omorhghexm.

Konrpomasusie Bompocs! (OITK-1):

. DOTOH U €ro XapaKTepUCTUKH.

. Baemnwmit pororddexr.

. 3akoHsl poTodddexra.

. YpaBHenue DitHmTeiHa nis Gotodddekra.

. [lorennman 3anupanus.

. Bonmbr-amniepnas xapakrepuctuka Gorodddexra.

. SIBnenus, MoATBEpKAAIOIIME KBAHTOBYIO IPUPOIY CBeTa (IaBiieHue cBeta, 3pdext Komm-

N NN R W

Ilpakmuueckoe 3anamue Ne 14. KopnycKkynapHno-601106ble c60iicmea 31eMeHMAPHBIX Ud-

Kontponshbie Bonpocs! (OITK-1):

. I'mnoresa Jlyu ne bpoitns.

. COOTHOIIEHHE HEONPEAEIEHHOCTEH.

. Onucanue coCTOSHUA MUKPOYaCTHL.

. BornoBast hyHKImsI, ee pU3mUECKuii CMBICI.

. IInOoTHOCTH BEpOSATHOCTH NMPEOBIBAHNS YaCTHIIBI B HEKOTOPOH TOUKE.
. YpaBuenue Ulpenunrepa 11t CTAIMOHAPHOTO COCTOSIHUA.
. YacTHna B MOTEHIIUAJILHOM “‘AIUKE”.

. [loTeHunanpHas 3HEPrus YaCTUILIBI.

. I'pannysble ycaoBus.

10. Ypasuenue lllpenunrepa B npeaenax “smuka’.

11. Pemenue ypasuenus lllpeaunrepa.
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Ilpakmuueckoe 3auamue Ne 15. Booopooonoooonsie amomot.
Kontponshbie Bompocs! (OITK-1):

1. IToTeHuManbHas SHEPIHs JIEKTPOHA B aTOME.

2. DHepreTUuYecKre ypoBHH JIEKTPOHA.

3. OCHOBHOW PHEPreTUYECKU YPOBEHD.

4. KBaHTOBBIE IEPEXO/IBI.

5. ®opmyna bansmepa.

6. Ypasuenue lllpenunrepa njst 2J1€KTpoOHA B aTOME BOJOPO/A.

Ilpakmuueckoe 3anamue Ne 16. Inekmponnvle cocmoanus ¢ amome.
KonTponbHbie Borpocsr (OITK-1):

1. KBaHTOBBIC UKcIa: TJIaBHOE, OpOUTATLHOE, MATHUTHOE.

2. CnMH 371EeKTpoHa.

3. [Mpunnun [Maynu.

4. ITpyHIMO MUHUMYMAa MOTEHLIUAIBHON SHEPIUH.



5. KBaHTOBBIE EpEXO/IBI.

Jlabopamopuasa paooma Ne 9. Hccneooeanue eneuinezo ¢pomoighghexma.
Konrpossusie Bonmpocs! 3amutsl (OTTK-1):

. latb omnpenenenue BHEIIHEMY (POTOdDDEKTY.

. ChopmynupoBats runotesy Ilnanka.

. ate onpenenenue GoToHy.

. B uem 3akimtouaercs cBoeoOpaszue GoTOHA KaK YaCTHUIII?

. 3anucatb (HOpMyJIBl SHEPTUHU, MACCH M UMITyJIbca (OTOHA.

. [IpencraBuTh cXeMy 3KCIEPUMEHTA.

. O6bsacuenne porodddexra.

. YpaBHenue DitHmTeiHa s Gotodddekra.

. Uro Takoe paboTa BBIXO/a MEKTPOHA UX MeTaa?

10. ChopmynupoBath 3akoHbI poTordPexTa.

11. O0BACHUTH 3aKOHBI BHEIIHETO (oTo3(h(heKTa KBAaHTOBOM TCOPHEH.
12. [JaTh onpeneneHne NOTeHIMAaNy 3alupaHusl.

13. BonbramnepHas xapakrepuctuka gporodpdexra.

14. lath onpeneneHure GOTOTOKY HACBHIIICHHUS.
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Jlabopamopunaa paboma Ne 10. H3yuenue nuneiiuamuplx CneKmpoe UuHepmHbIxX 2a3086.
Konrtposbabie Bonpocs! 3amuthl (OTTK-1):

1. Kakue BHIbI CIEKTPOB BbI 3HaeTE?

2. YT0 0011ero 1 4em OTIMYAIOTCS CIIEKTPHI UCITyCKaHUS U CTIEKTPHI MOTJIONICHNSA?

3. Kakoil ciekTp aroT pa3pe:KeHHbBIE ra3bl, COCTOAIINE U3 OTACIbHBIX aTOMOB?

4. Kakoil crieKTp Jar0T pa3peKeHHBIE ra3bl, COCTOSALINE U3 OTAEIBHBIX MOJIEKY?

5. Kakoii ciekTp 1aroT TBepable Tena?

3.Chopmynupyiite noctynarsl bopa.

4.B 4eM 3aKIII04al0TCA CEpUATIbHBIE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax?

5.Yto ob1miero Mexay JIUHUSIMU OJIHOM cepun?

1.3.2 Bonpocut, évinocumvie na sxkzamen no oucyuniune «@uzuxay (OIIK-1) (npomesrcy-
mouHnasa ammecmayus)

1 cemecmp

Mooy 1.

1. Kunematnyeckue ypaBHEHUS ABWKEHUS MAaTEPUAIbHOW TOUKH. MEXaHUUECKOE IBUKEHUE.
MarepunansHas Touka. Pagnyc-BekTop, ero cocrasistone. Moynb paguyc-BEKTOpaA.

2. Cpennss ckopocTs. [lepemenienne n nyTs MarepuaabHOM TOUYKH. COOTHOLIEHUE MOZIYJIS
nepemMernieHus u myTu. CpeaHsst CKOpOCTh: oTnpeneieHne, popMyia, HarpaBIeHUE, ¢TNHHIIBL.

3. MrHoBeHHas ckopocTb. IIpoexknnyn MrHOBEHHOH CKOpPOCTM Ha OCH KoopauHaT. Monyib
MTHOBEHHOH CKOPOCTH. 3aKOH CIOXEHHS CKOPOCTEH.

4. VYckopenue. [Ipoekiun ycKOpeHus Ha OCH KOOpPAMHAT. TaHreHIMaIbHOE M HOPMaJIbHOE
YCKOPEHHE.

5. IloctynarensHoe aBuxeHue. [IpuHnun cyneprno3uuuu aBuxeHui. [Ipsmonunerinoe pas-
HomepeMeHHoe BuxkeHne. CKopocTh U KOOpAMHATA TeJla IPU PaBHOIIEPEMEHHOM JBUKEHUU.

6. 'paduku 3aBUCUMOCTH KOOPIUHATBI, CKOPOCTH M YCKOPEHHsI Tejla IIPU PaBHOYCKOPEHHOM
Y PaBHOMEPHOM IPSMOJIUHEHHOM JABUKCHUU.

7. KunemaTuka BpaliaTeabHOrO ABWKEHUS. Y PaBHEHHUE ABM)KCHHUS IPU BPALICHUH. Y TJI0Bas
CKOPOCTb. YTJIOBOE YCKOPEHHE.

8. BpamarenbHoe ABM>KEHHE. PaBHONEpEMEHHOE BpallaTeIbHOE JBUKCHHE. YTIIOBask CKO-
POCTB M YroJI TIOBOPOTa IIPU paBHOIIEPEMEHHOM BpauieHuu. [leproa u yacrora BpalieHus.

9. Ilepseiii 3akoH HptoToHa. MHepumanbHas cuctema orcuera. lHepTHOCTh M Macca Tena.

10. Bropoii 3akon Hetotona. Onpenenenue cuibl. CnoxeHue cui. TaHreHUuanbHas U HOp-
MaJjibHasi COCTaBJISIIOIIAs] CUJIBI, X BIUSHUE HA CKOPOCTH TEIIA.



11. Tpernii 3akoH HptoTona. @opmynupoBka, cxema, popmya. Beimonnsercs mu TpeTuii 3a-
KOH HproTOHA ITpU B3aUMOJICHCTBUY HECKOIBKHUX TEJ?

12. Cunel B MexaHuke. I'paButanonHas cuna. Cuna Tspkectu. Cuiia TPEHMsI CKOJIBKEHUS.
VYnpyras cuna.

13. OcHOBHOH 3aKOH JMHAMUKHM IOCTYNATEIbHOTO JBM)KEHUS MaTepHalbHOM TOYku. MMm-
myJibe Tena. Mmmynec cuiel. I3MeHeHne ummyJisca Tena.

14. 3akoH coxpaHeHUs UMITyJbca. 3aMKHYTas cucreMa. Mmmynsc cuctemsl Tein. M3menuTcs
JIM UMITYJIBC JIETSINMX HaBCTpEdy APYT APYTY LIAPOB MOCIE UX B3aUMOJAECHCTBUSA?

15. Mexanuyeckas pabota. DneMeHTapHas paboTa MpH NOCTYyMaTeIbHOM IBM)KeHUH. PaboTta
Ha KOHEYHOM y4acTKe TPAaeKTOpHH, ee rpaduueckoe onpeaeaeHue. MoIHoCTb.

16. Kunernueckas 3Heprus NoCTynaTeJbHOIO IBMXKEHMs. Teopema 0 KMHETUYECKOW 3HeEp-
TMH. 3@ CYET Yero MOKHO YBEIUYUTh KNHETUYECKYIO SHEPTHUIO Tena?

17. IlorenuuanbHas sHeprus. KoncepBatuBHble cuibl. [loTeHnnanbHas 3HEprus Tena Haj
MOBEPXHOCTBIO 3eMJIH. CBsI3b paOOThl KOHCEPBATUBHBIX CHJI U MOTEHIMAIBLHON SHEPTUU. 3a CUeT ue-
IO MOKHO YBEJIMYUTH NOTEHLUUAIBbHYIO SHEPTUIO Tea?

18. 3akoH coxpaHeHHs MeXaHHUECKOU 3Hepruu. Jluccunaius sHeprur. AOCOTIOTHO HEYIIPY-
Uyl ynap.

19. Bropoii 3akoH HproTOHa 1151 BpalaTeabHOTO ABMKEHHUS. MOMEHT Criibl. MOMEHT UHEP-
LMY MaTepUaIbHON TOYKU U TBEP/BIX TEIl.

20. OCHOBHOM 3aKOH JUHAMHUKH BPAIATEIHHOTO ABUXKEHUS. MOMEHT UMITyJIbCa MaTEpUallb-
HOM TOYKU U TBEPIOTO TeEIA.

21. 3akoH coxpaHEHHs] MOMEHTa UMIMyJibca. CKOPOCTh U3MEHEHUSI MOMEHTA MMITyJIbCa. 3a-
MKHYTasi CUCTEMA.

22. PaboTa BO BpamaTeabHOM JABMKCHUH. MOITHOCTh. EnuHUIIBI paOOThI 1 MOIITHOCTH.

23. Kunernueckas 3Heprus Bpaaroluerocs tena. Knnernueckas 3Heprus KaTsuerocs Tena.

24. KuneMaTu4ecKre ypaBHEHUS IABWKECHHUS MAaTEpUAbHOW TOYKU. MeXaHMYeCKOe IBUMKE-
Hue. MarepuanbHas Touka. Paguyc-BekTop, ero cocrasistoniie. Moayib paanyc-BeKTopa.

25. Cpennss ckopocts. [lepemenienue u nmyTh MaTepuaibHOW TOUKU. COOTHOIIEHNE MOIYJIS
nepemerieHus 1 nytu. CpeaHsst CKOpocTb: onpesieieHne, (popMyia, HalpaBIeHUE, €IUHHIIBL.

26. MruoBeHHast ckopocTb. [Ipoekiin MrHOBEHHOM CKOPOCTH Ha OCH KOOpAWHAT. Monayib
MIHOBEHHOH CKOPOCTH. 3aKOH CJI0OXKEHHS CKOPOCTEH.

27. Yckopenue. [Ipoekiun yCckopeHus Ha OcH KOOpAWHAT. TaHreHnuaaibHOe U HOpMaJIbHOE
YCKOpEHHUE.

28. IloctynatenbHoe aBwkeHue. [Ipunnun cynepnosunuu asmwxkeHuid. [IpsmonuneitHoe pas-
HoOIepeMeHHoe JBrkeHne. CKOpOCTh U KOOPAMHATA TeJla IIPU PaBHOIIEPEMEHHOM JBUKCHHH.

29. I'paduku 3aBUCHMOCTH KOOPAMHATHI, CKOPOCTH U YCKOPEHHMsI Tejla MPU PaBHOYCKOPEH-
HOM M PaBHOMEPHOM IPSIMOJIMHENHOM JBUKCHUH.

30. KunemaTuka BpallaTeabHOrO JBUKEHUS. YpaBHEHHUE JBUKEHHS IPU BpalleHUH. YTIIO-
Basi CKOPOCTh. YTJIOBOE YCKOPEHHE.

Mooyns 2.

1. 3akoH coxpaHeHUs 3JIEKTpUYecKoro 3apsna. 3akoH Kynona. Buabl anekrpudeckux 3aps-
J0B. 3aKOH coxpaHeHUs 3apsna. 3akoH Kyinona. /lusnexkrpudeckast IpOHULIAEMOCTb CPEBI.

2. HanpseHHOCTh 3JEKTPOCTATHUECKOIo Mouisd. JieKTpocTarhyeckoe mnoje. HampsoxeH-
HOCTb toJis1. HanpskeHHOCTH oI TouedHoro 3apsaaa. [IpuHuun cyneprno3uuuu nomiei.

3. IloTok BEeKTOpa HANPSKEHHOCTHU AJIEKTpocTaTuyeckoro noisd. CuiioBelie JIuHUU. OQHOPOI-
Hoe noje. [IoTok HanmpspKeHHOCTH. DJIeMEHTapHbI NOTOK. [I0TOK CKBO3b MPOM3BOJIBHYIO NOBEPX-
HOCTBb.

4. Teopema Octporpajckoro — ['aycca nist anekTpocTaTuyeckux nojeil. BoeiBon Gopmyiisl
MOTOKA HAMPSHKEHHOCTH MOt ToueyHoro 3apsiaa. Teopema Octporpanckoro — [Maycca.

5. Pacuet anexrpocratnueckux nonei. Teopema Octporpanckoro-I'aycca. HampspkeHHOCTD
1oJist 0ECKOHEUHOW PaBHOMEPHO 3apsKEHHOM TUIOCKOCTH.

6. Pacuer anexrpocratnueckux nonei. Teopema Octporpanckoro-I'aycca. HampsbkeHHOCTD
0JIs IBYX OECKOHEUHBIX PAa3HOMMEHHO 3apsKEHHBIX MJIOCKOCTEH.



7. IloTenmman snexkTpocraruueckoro nois. OnpeneneHue noreHuuana. [loreHuuan Touey-
Horo 3apsna. [Ipunuun cynepno3unuu norenuuanos. ®opmysna paboTsl B anekTpocTtatuke. [loten-
LUaIbHAs SHEPTUS IPOU3BOJIBHOIO 3apsja.

8. DKBUIIOTEHITMATIBLHBIC IOBEPXHOCTH: ompeaeneHrne. PaboTa nmpu nepemMerieHnu 3apsijaa mo
SKBUIIOTECHI[MAJIbHOW MOBEPXHOCTH. B3aMMHOE pacroyioKEHUE JUMHUKM HAIPSKEHHOCTH W SKBHUIIO-
TEHLIUAJIBHBIX IOBEPXHOCTEM.

9. CBA3b HAIPSDKEHHOCTH M MOTEHIMANa 3JIEKTPOCTATHUECKOTO IOJIs: BBIBECTH (OPMYITY.
Pa3HoCTh NOTEHIMATIOB MOJIS 3aPSKEHHON ITJIOCKOCTH.

10. JIM27EKTPUKH B AIEKTPOCTATUUECKOM T0JIE. J{MANEKTpUKH. DNEeKTpUIeCKUi AUNoib. Ju-
nosib B anekTpuuyeckoMm mnoze. [lomspuzannsa ausnekTpukoB. HampsykeHHOCTh pe3yJbTHUPYIOLIETO
10JIS1 B IUDJIEKTPHUKE.

11. DyeKTpoeMKOCTh KOHAEHCATOPOB. OnpeneneHue KOHAEHCATOpa U SIEKTPUIECKON EMKO-
cti. EMKOCTB mitockoro koHaeHcatopa. EMKOCTh nmapamieabHO COEIMHEHHBIX KOHIEHCATOPOB.

12. DHeprus 3JeKTPOCTATUYECKOrO MOJsl. DHEPTUs 3apsiKEHHOIO0 KOHJeHcaTopa. Beipa3uth
MOJyYEeHHOE COOTHOIICHUE Yepe3 MHAYKIUIO U HamlpsKeHHOCTh moyst. OObeMHas TUIOTHOCTD SHEp-
TUH.

13. 3akon OMa U1l OJHOPOJHOTO y4acTKa LenH. DJIeKTpuueckuil Tok. HampasieHnue Toka.
Cuna toka. [TocTosiHHBINM TOK. 3akoH OMa 1J19 OJJHOPOIHOTO TIPOBOIHUKA.

14. DnexTpuyecKkoe CONPOTUBICHHUE MPOBOIHUKOB. DJIEKTPUUYECKOE CONPOTHUBIIEHUE B Me-
tayutax. ConpoTUBIIEHHE NWIMHAPUYECKOro MpoBOoIHUKA. [locnenoBaTenbHOE COETMHEHUE TTPOBOJI-
HUKoB. [lapannensHoe coenrHeHne NPOBOIHUKOB.

15. 3akon Oma B 0000menHoM Buae. CTOPOHHHME CHIIBL. DJIEKTPOABMKYIIas cuia. Hamps-
xeHue. 3akoH Oma juig ydactka nenu ¢ 9J(C.

16. 3akon Oma nist 3amkHyTO# 11enu. Onpeaenenus U hopmyisl IC u HanpsoKeHHs. 3aKOH
Owma ns 3aMkHyTOM Lienu. [locnenoBaTenbHOE COEAMHEHUE TPOBOAHUKOB.

17. Pabota u momHOCTh ToKa. [Tomyuuts dhopmyny paboTsl Toka. Onpenenenue u popmyia
MOIIHOCTH TOKa. [lapaniensHoe coeIMHEeHnEe MPOBOIHUKOB.

18. 3akon Ammepa. DnemeHT Toka. 3akoH Awmmepa. [IpaBuno neBoit pyku. OmpexneneHue
MAarHUTHOM MHAYKIUU.

19. Cuna Jlopenna. O0bexT aeiictBust cuisl Jlopenna. Cuna Jlopenua. Hanpasienue cuiibl
Jlopenna. Pa6ora cunbl Jlopenna. Pangnyc KpuBH3HBI TPAaeKTOPHH 3apsHKEHHOW YAaCTHUIIBI, JBUXKY-
mieiicss B MarHUTHOM II0JIE.

20. Pacuetr marauTHBIX nosiel. 3akoH buo-Casapa-Jlamnaca. [IpuHnun cynepnosunuu. Mar-
HUTHAs! UHIYKUUS TOJIs IPSIMOro Toka. MarHuTHas MHAYKIMS B LIEHTPE KPyTOBOT'O TOKA.

21. 3akoH MOJHOTO TOKa (TeopeMa O HUPKYJsuu). Llupkymnsius BeKTOpa MarHUTHOM WH-
nykuuu. Hupkynanys BeKTopa MarHUTHOM MHAYKLIMU IPSIMOTO TOKa. 3aKOH MOJHOTO TOKa.

22. Muaykuust MarHuTHOTO 1moJist Topouaa. Topous. BeiBoa ¢hopMyibl MarHUTHOM HHIYKIWN
Topoua. MarHuTHast HHIyKLUs COJIEHOUIA.

23. Pabora mo mepeMelnieHnI0 MPOBOJHMKA C TOKOM B MarHUTHOM mouse. [loTok BekTopa
MAarHUTHOM MHAYKIMH: 3JIEMEHTAPHBIM MAarHUTHBIN MOTOK; KOHEYHBIN MOTOK. Mexanuueckasi pabo-
Ta KOHTYpa C TOKOM B MarHUTHOM TIOJIE.

24. OCHOBHOHM 3aKOH 3JIEKTPOMAarHUTHOM MHAYKLIMHU. SIBI€HUE 3JEKTPOMAarHUTHON HHIYK-
uuu. 3akoH Papanesd. [IpaBuno Jlenna.

25. Camounaykuusa. CoOCTBEHHBI MarHMTHbBIM MOTOK KOHTypa. MHnyktuBHOCTH. MHIyK-
TUBHOCTb COJICHOUA. SIBiieHne camouHaykuuu. J/]C caMouHIyKIMH.

26. B3aumHas nHAyKOUs. SIBIeHHe B3aUMHON MHAYKIWU. MarHUTHBIM TTOTOK B3aMMHOW MH-
nykuuu. J1C B3auMHol unaykuu. Tpancopmarop.

27. DHeprus MarHUTHOTO MOJIsL. DHEPTHsl MAarHUTHOTO MOJISl KOHTYpa ¢ TOKOM. DHEprus mar-
HUTHOTO 1oJsL. OObEeMHas MIIOTHOCTh SHEPTUU MATHUTHOTO TOJIS.

28. deppomarnetusMm. Ctpykrypa (eppomMarHeTnkoB. deppomMarHeTHK BO BHEIIHEM Mar-
HUTHOM noiie. KpuBas HamaranuuBanus. lletns rucrepesuca.

29. 3akon Ammepa. DnemeHT Toka. 3akoH Amrmepa. [IpaBuino neBoii pyku. OmnpenencHue
MAarHUTHON UHAYKIUU.



30. Cuna Jlopenua. O0bexT neiictBus cuibl Jlopenna. Cuna Jlopenna. HanpaBnenue cumbl
Jlopennia. Pa6ota cuibl Jlopenma. Paanyc KpuBH3HBI TPAeKTOPUHU 3apsHKEHHON YACTHIIBI, ABUXKY-
LIEKCS] B MATHUTHOM TIOJIE.

Bonpocul, evinocumvle na sxzamen no oucyuniune « Quzukay (OIIK-1) 3a 2 cemecmp

Mooynwb 3.

1. MarautHoe nosie. Uctounnkn MarHutHOro mnosist. OnpeaeneHue JMHUA MarHUTHOW HH-
Oykuuu. Jloka3aTh, YTO MarHUTHOE MOJIE SBJISETCS BUXPEBBIM.

2. 3akoH Ammepa. DnemeHT Toka. CrenctBusi u3 3akoHa Amrepa. HanpaBnenue cuibl AMm-
nepa. Bzaumonencrsue 1Byx.

3. KoHTYyp ¢ TOKOM B OJJHOPOJHOM MarHMTHOM TioJjie. BeiBecTn hopmyiry Bpamaromero pam-
Ky MOMEHTa CUJI. MarHUTHBI MOMEHT KOHTYpa.

4. Cuna Jlopenmna: onpenenenue. Cnencteus u3 Gopmynsl cunsl Jlopenna. Hampasnenue cu-
a1 Jlopenna. Pabota cuitel Jlopenna.

5. JIBWkeHue 3apsHKeHHOM YacTUIlbl B OJTHOPOJAHOM MAarHUTHOM MOJie. Y CJIOBUE JIBUKEHUS
10 OKPY>KHOCTH. Pannyc KpuBU3HBI TpaeKTOpUU. JIBHKEHUE IO BAHTOBOU TPAEKTOPHH.

6. 3axon buo-Casapa-Jlamnaca, ero cMmpici, GOpPMYJIUPOBKA, CXeMa, HAIPaBJICHUS BEKTOPA
MarHUTHOM MHAYKIMHU, popmya. [IpuHIMIT CyTIepro3uiMi MarHUTHBIX TOJICH.

7. MarautHOe moJjie MpsSMOro OECKOHEYHOTO0 MPOBOJHUKA C TOKOM. BwiBox (opMysbl mar-
HUTHOW MHAYKIMH C UCHIOIb30BaHUEM 3aKkoHa b-C-JI.

8. 3akoH Amriepa. DneMeHT Toka. 3akoH Amrepa. [IpaBusno neBoit pyku. OnpeaeneHue mar-
HUTHOU UHIYKLIHH.

9. Cuna Jlopenmna. O6wekt aeiictBus cuibl Jlopenmna. Cwna Jlopenna. Hanpapienue cuisl
Jlopenua. Pabora cunbl Jlopenua. Paguyc KpUBH3HBI TPaeKTOPUU 3apsHKCHHOM YacTHUIIBI, TBUXKY-
I[eiicss B MAarHUTHOM II0JI€.

10. Pacyetr marHuTHBIX nosie. 3akoH buo-Casapa-Jlannaca. [Ipunnun cynepnosunuu. Mar-
HUTHAs! UHIYKUUS TOJIs IPSIMOro Toka. MarHuTHas MHAYKIMS B LIEHTPE KPyTOBOT'O TOKA.

11. 3akoH monHOTO TOKa (TeopeMa O HUPKYJsuK). [{upkynsius BeKTOpa MarHUTHOM WH-
nykuuu. Hupkynanys BeKTopa MarHUTHOM MHAYKLIKU IPSIMOTO TOKa. 3aKOH MOJHOTO TOKa.

12. Uaaykuus MarHuTHOTO 1oJist Topouzaa. Topoua. BeiBoa ¢popMyibl MAarHUTHONW MHIYKITUU
Topoua. MarHuTHasi MHIyKLUsI COJIEHOUIA.

13. Pabora mo mepeMelieHni0 MPOBOJHUKA ¢ TOKOM B MarHMUTHOM moje. IloTok BekTopa
MAarHUTHON MHAYKIIMH: 3JIEMEHTAPHBIM MAarHUTHBIN MOTOK; KOHEYHBIN MOTOK. Mexanuueckas pado-
Ta KOHTYypa C TOKOM B MarHUTHOM TIOJIE.

14. OCHOBHOH 3aKOH 3JI€KTPOMAarHUTHOM MHAYKLUWU. SIBI€HUE 3JIEKTPOMAarHUTHON HHIyK-
uuu. 3akoH Papanesd. [IpaBuno Jlenua.

15. Camounnykuus. CoOCTBEHHbIH MarHMTHBIM MOTOK KOHTypa. MHnyktuBHOCTH. MHIYyK-
TUBHOCTb COJICHOUA. SIBiieHne camonHaykuuu. J/]C caMonHIyKIMH.

16. Bzaumuas unaykuus. SIBneHue B3aMMHON MHAYKIMH. MarHuTHBIM NOTOK B3aWMHOM WH-
nykuuu. J1C B3auMHol unaykuu. Tpancopmarop.

17. DHeprus MarHUTHOT'O MOJIL. DHEPIHUsl MAarHUTHOTO MOJIsl KOHTYpa ¢ TOKOM. DHEprus mar-
HUTHOTO 1oJ11. OObeMHas MIIOTHOCTh YHEPTUU MATHUTHOTO TOJIS.

18. ®eppomarneTusm. Ctpykrypa (heppomMarHeTnkoB. deppomMarHeTHK BO BHEIIHEM Mar-
HUTHOM noie. KpuBas HamaranuuBanus. [letns rucrepesuca.

19. IMapamarserusm. IlapamarHetnku. MukpoTtoku. OpOWUTANbHBI MarHUTHBIH MOMEHT
atoma. HamaranunBanue napamaruetuka. MHAyKIus pe3ynbTHUPYIOLIEro Mo B TapaMarHeTHKE.

20. Inamarnetnsm. J{namaraetuku. OpOuTanbHbIA U HABEICHHBIN OpOUTAIbHBIC MATHUTHBIC
MarHuThl. HamaranuuBanue nuamaraetuka. MHAyKnust pe3ynbTHPYIOLIEro Mol B AUaMarHeTHKE.

21. 3akon buo-Cagapa-Jlamnaca, ero cMbici, (GOpMyIHUpOBKA, CXeMa, HAIPABICHHUS BEKTOpa
MarHuTHON MHIYKUUH, popmyna. [[puHIUN cynepno3uiuy MarHUTHEIX MOJEH.

22. MarauTHoOe ToJIe B LIEHTPE KPYyTrOBOTO TOKA. BBIBOA (OpMYIIBI MArHUTHOW MHIYKITUH C
ncnonb3oBanueM 3akoHa b-C-JI. MUHayKIus MarHuTHOTO MOJIsl TOPOUIA.

23. PaboTa 1o mepeMenieHnio MPOBOJAHUKA ¢ TOKOM B MAarHUTHOM Toie. BeiBoa (opmysisl
paboThI ¢ ucnonab30BaHueEM 3akoHa Ammepa. OnpeseneHrne N0TOKa MarHUTHOM WHIYKITHH.



24. IHayKiys MarHUTHOTO 1oJist Topouaa. Topoua. BeiBoa hopMysibl MAarHUTHON MHITYKITHH
Topouaa. MarHuTHast MHAYKIUS COJIEHOUAA.

25. PaboTta mo nepeMemieHrIo MPOBOJHUKA C TOKOM B MarHUTHOM moiie. IIoTok BekTopa
MarHUTHOM MHIYKIMH: 3JIEMEHTAPHBI MarHUTHBIN IMOTOK; KOHEYHBIN MOTOK. MexaHnuueckasi pabo-
Ta KOHTYpa C TOKOM B MarHUTHOM TIOJIE.

26. OCHOBHOM 3aKOH 3JICKTPOMAarHMTHOW MHAYKUWU. SIBIIEHHE 3JIEKTPOMAarHUTHOW HHAYK-
uuu. 3akoH @apanes. [Ipasuio Jlenna.

27. Camounaykiusi. COOCTBEHHBI MAarHUTHBIM MOTOK KOHTypa. MHAyKTHBHOCTH. MHAYK-
TUBHOCTb COJIeHOUAA. SIBiieHne camonnaykiuu. J/1C caMonH Iy KIuu.

28. B3anmuas unaykuud. SIBneHue B3auMHON MHAYKUMU. MarHUTHBIN MOTOK B3aMMHOW WH-
naykuuu. 9J1C B3aumHol unaykmn. Tpancdopmarop.

29. DHeprust MarHUTHOTO TOJISI. DHEPTHSI MATHUTHOTO TOJIsI KOHTYpa ¢ TOKOM. DHEPTHs Mar-
HUTHOTO 10JIL. OOBbEMHAs IIIOTHOCTh YHEPTUU MATHUTHOTO TOJIS.

30. deppomarnetusm. Ctpykrypa deppoMarHeTukoB. deppoMarHETHK BO BHEIIHEM Mar-
HuTHOM noiie. KpuBas HamaranuuBanus. [letns rucrepesuca.

Mooynwb 4.

1. F'apmonuveckue konebanus. Y paBHEHHE, CKOPOCTh U YCKOPEHUS TAPMOHUYECKUX KoJieha-
Huil. luddepenunanbHoe ypaBHEHHE TAPMOHUYECKUX KOJIEOAHHIH.

2. lpyxunHHblA MasTHUK. J(nddepeHnmaipsHoe ypaBHEHHE KOJIEOaHUN MPYKUHHOTO MasiT-
Huka. CoOOCTBEHHAs IMKIMYECKasl YaCTOTa U MEPUOJT KOJICOAaHUH MPY>KUHHOTO MAasTHUKA.

3. ®usnueckuii MasTHUK. JuddepennumanpHoe ypaBHeHHE Kojie0aHUN (U3HUECKOTO MasiT-
Huka. CoOCTBEHHAs IMKINYECKask 4acTOTa U MEPUOJT KoJIeOaHu (PU3NUECKOro MasiTHUKA.

4. Marematnueckuii MasTHUK. [ludpepeHnuraibHoe ypaBHEHHE TApMOHUYECKUX KOJICOaHUH.
CoOcTBeHHas UKIMYECKast YaCTOTa U MEePHOJ] KoJIeOaHH MaTeMaTHIEeCKOTrO MasiTHUKA.

5. 3aKOH COXpaHECHHS MEXaHUYECKON YHEPTUH MPU TAPMOHHYECKUX KOJeOaHUsIX. Y paBHCHHE
rapMoHnYeckux koneOanuii. [loTeHIManbHas, KMHETUYECKas M TOJIHAS SHEPTUs TapMOHUYECKUX
KOJIeOaHUN MEXaHUYECKUX CUCTEM.

6. CrokxeHne TapMOHHUYECKUX KOJeOaHH OJHOTO HampaBieHHs. MeToJ BEKTOPHBIX Ha-
rpaMM. YpaBHEHHS CIIaraeMbIX W pe3yJbTHPYIONMX KojeOanwit. HaganpHast ¢aza u amrmryna pe-
3yJBTHPYIOMIUX KOJIEOaHHIA.

7. CnoxeHne B3aUMHO TEPICHANKYJISIPHBIX KOJIeOaHUN. YpaBHEHUSI UCXOIHBIX KOJEOaHUM.
YpaBHEeHHs TPACKTOPUU PE3YIbTUPYIONINX KOIeOaHUH.

8. 3aryxaromue mexaHuueckue konebanus. JndpdepeHnunansHoe ypaBHEHHE 3aTyXarolIux
konebanuit. Ero pemenue. Koaddumment 3atyxanus. AMIUIIMTYAbI 3aTyXaromux konedbanuii. ['pa-
(UK 3aTyXaromuX KoxeOaHui.

9. BeiHyX/1eHHbIe MexaHHueckue koneOanus. [uddepeHnnansHoe ypaBHEHHE BBIHYXKICH-
HBIX Konebanuit. Ero pemenue. Koaddunument 3aryxanus. AMIUDIATY bl BBIHYKICHHBIX KOJICOAHUH.
Pe3onanc. Pe3oHaHCHBIE KpUBBIE.

10. YpaBHeHue 1mockoi Oeryei BonHbl. [lonepednas u npojosibHas BONHBIL. JlIuHa BoJI-
HBI, €€ CBSI3U CO CKOPOCTBHIO PaCIpOCTpaHeHUs. Y paBHEHHUE TIIOCKOH OeryIeil BOIHbI.

11. Dueprust ynpyroit BoinHbsl. O0beMHast U CPEeIHss ITIOTHOCTb YHEPTUU BOJIHBI. IHTEHCHB-
HOCTbH BOJTHBI.

12. CBobGonHbIe 3IeKTpoMarHuTHBIC KojeOanus. KomnebarenbHblii koHTYp. [IpeBpamenue
SHEPTUH B KOJIEOATETLHOM KOHTYpe. 3aKOH COXPaHEHHUS YHEPTHH.

13. Tleproz 1 yacToTa CBOOOJHBIX HE3aTyXalomui Konebanuii B KoHType. duddepeHnmans-
HOE ypaBHEHHE CBOOOIHBIX He3aTyxawomux konebanuii. Ero pemenne. CoOCTBeHHas MUKIUYECKast
yacrota. Popmyna Tomcona.

14. CBoboaHble 3aTyxarouue kojaeOaHus B KojebaTenbHOM KOHTYype. JuddepennmansHoro
ypaBHEHHs 3aTyXarommx koinedbanuii. Pemenne nuddepennnansroro ypasuenus. Koapounment 3a-
TyXaHusl. AMIUIATY1a 3aTyXaloluX KojaeOaHui.

15. BeiHy)/IeHHBIC KOJcOaHUs B KoyeOaTelbHOM KOHTYpe. JuddepeHnnanbHoe ypaBHEHUE
BBIHYKJICHHBIX KoJieOaHMi. AMIITUTY]a BBIHYKJACHHBIX Konebanuii. OnpeneneHue pe3oHaHca. Pe-
30HAHCHBIE KPUBBIE.



16. DnexTpoMarHuTHbIE BOJIHBL. OTpeeneHne 3JIeKTPOMarHuTHOM BOJIHBL. OTKPBITBIN KoJie-
OaTenbHBI KOHTYpP. CXeMa 3JIeKTpOMarHUTHON BOJIHBL. CKOPOCTH paclpOCTpaHEHHs dJEKTpOMar-
HUTHBIX BOJIH B BAKyyMe€ U B CpEJE.

17. DHeprus s1aeKTpoMarHUTHOW BOJHBI. OOBEMHAas TUIOTHOCTH dHepruu. Bekrop Ymona-
ITofinTHHTra. ITHTEHCUBHOCTD 3JIEKTPOMAarHUTHOMN BOJIHBI.

18. Cet ¢ nmo3unuii BOJHOBOU Teopru. CxeMa CBETOBOU BOJIHBI. Y paBHEHUE CBETOBOW BOJI-
Hbl. CBeToBON BEKTOp. CBS3b CKOPOCTH, JUIMHBI U YacTOThI BOJIHBL. CKOPOCTh CBETA B BaKyyMe U
BEIIECTBE.

19. Untepdepennus cBeta. KorepeHTHble BOJIHBL ['eoMeTpuyeckas pa3sHOCTh XO/a JBYX
BOJIH. AMIIIUTY/Aa pe3yIbTUPYIOLUIMX KOJIeOAaHWH B TO4Ke HaOmoneHus. VIHTeHCHBHOCTh CBETa B
TOYKE HAOIIOICHHS.

20. YcnoBue max u min uaTepdepeHiuu. Ssnenne nareppepenimu. KorepeHTHbIE BOJIHBI.
WHTEeHCHBHOCTD CBETa B TOUKE HAOJIOJCHUS ABYX KOT€PEHTHBIX BOJIH.

21. Mudpakaus ceera. [Ipunnun [Moiirenca-dpenens. Meros 300 OpeHens. AMIUIUTY 1A pe-
3yJNbTUPYIOMIKX KoJeOaHuii B ToUke HaOmoaeHus. [IpsmonuHeiiHoe pacpocTpaHeHUE CBETA.

22. Nudpakuus Ha aucke. Meton 30H @peHens. AMIUTHTYIa Pe3yIbTHPYIONUX KOJIeOaHuii B
LIEHTPAIBHOMN TOUYKE 32 TUCKOM.

23. JIudpakiusa HA KpyryioM oTBepcTHH. Metoa 30H dpenens. AMIUTMTYa pe3yJIbTHPYIO-
IIMX KOJIeOaHMH B TOUKE, PACIIOIOKEHHON B LIEHTPE 32 OTBEPCTUEM.

24. Mudpaknus Ha audpaknuoHHON pemretke. JudpaknuonHas pemerka. PasHocTh xoma
JTy4el OT ABYX COCEIHUX IIeJIeH PEelIeTKH 10 TOYKU HabOmroaeHus. Y cinoBrue U pakiimOHHOTO MaK-
cUMyMa.

25. Ionspusanus ceeta. ECTeCTBEHHBIN U IIJIOCKONOJIIPU30BaHHBIN CBET. 3aKOH Maittoca.

26. Tlonapuzanusi cBeTa NMpu OTpakeHWU. ECTECTBEHHBIM M IMIIOCKOMOJISAPU30BAHHBIN CBET.
3axoH bprocrepa.

27. 'apmoHnueckue KoiebaHus. YpaBHEHUE, CKOPOCTh U YCKOPEHUSI TAPMOHUYECKHUX KOJie-
Oanwii. JluddepennnanbHoe ypaBHEHHE TADMOHUYECKUX KOJIEOAHU.

28. IlpyxuHHbI MasTHUK. [uddepeHnmanbHoe ypaBHEHHE KOJIeOaHUH MPYKHHHOTO MasiT-
Huka. CoOCTBEHHAas IMKJINYECKasl 4acTOTa U MEPUOJT KOJIeOAaHUH NPYKUHHOTO MasTHUKA.

29. Maremarnueckuid MasTHUK. Jluddepennmanibaoe ypaBHEHHE TapMOHHYECKHX Kojeba-
Huil. CoOCcTBEeHHAs LUMKIMYECKas 4aCcTOTa U Mepro/]] KojaeOaH! MaTeMaTH4eCKOro MasgsTHUKA.

30. 3aKOH COXpaHEHMs] MEXaHUYECKOW PHEPTruu NpU rapMOHUYECKHX KojeOaHusx. YpaBHe-
HUE TrapMOHMYECKUX KoyiebaHui. [loTeHumanbHas, KMHETUYECKas U IOJIHAs SHEPrusi rapMoHHYe-
CKUX KOJIeOaHUH MEXaHUUYECKUX CHCTEM.

31. TennoBoe u3nyueHue. PaBHOBecHoe TemyoBoe M3iyueHue. McmyckaTenpHast croco6-
HOCTh Tesia. MHTerpanbpHas ucIycKaTellbHas crnocoOHOCTh Tena. [lormomarenbHas criocOOHOCTb.
AGCOIIIOTHO YEpHOE TEJIO.

32. 3akon Kupxroda. I'paduk 3aBucumoctn ¢pynkunn Kupxroda ot yactoTsl u Temmepary-
pbl. TeruoBoe uznydenue. McnyckarenbHas ClloCOOHOCTh Tenna. AOCOIIOTHO YepHOE TEJNO.

33. 3aKkoHBI TEIIOBOTO MU3JIy4YEHHUS. DKCIIEPUMEHTAIIbHBIE KPUBbIE UCITyCKATEIbHOM C110CO0-
HOCTH a0COJIOTHO uepHOoro tena. 3akoH Crepana-bonbiumana. 3akon cmenienus Buna.

34. ®oroHu u ero xapakrepuctuku. [ unoresa [lnanka. Onpenenenue poroHa. IHEPTHUs, Mac-
ca, UMITyJbC (POTOHA.

35. laBnenue cBeta. /laBieHne cBeTa Ha 3€PKATBHYIO M a0CONIOTHO YEPHYIO MOBEPXHOCTb.
®DOoTOH, €ro FHEeprus 1 Macca.

36. Buemnnii porosddexr. Cxema sxcriepumenta. O0bsicHeHne porodddexra. YpaBHeHHE
OiHIuTeHa A1 porodddekra.

37. 3akonsl hoTodhdekra. O0bsicHEHHE 3aKOHOB (oTOdP(DEeKTa ¢ TO3UIMA KBAHTOBOH TEO-
pHH CBeTa.

38. Bonbr-ammnepnas xapaktepuctuka pororddexra. [loreHman 3anupanus.

39. O¢pdexr Komnrona. Cxema sxcnepumenta. Gopmysa ATUHBI BOJIHBI PACCESHHOIO M3ITY-
YEHMUSL.

40. O6bsicuenue 3¢dexra KomnroHa ¢ no3uiuii KBaHTOBOM TEOPUU CBETA.



41. KopmyckynsipHO-BOJHOBBIE CBONCTBA AJIEMEHTapHBIX dYacTUll. OOBEKT HCCIeI0BaHUs
KBaHTOBOM MexaHukHu. [ unoresa Jlyu ne bpoitns. Jlnmuna Bomuel wactuipl. J{udpakmus 31eKTPOHOB.
CooTtHolieHue HeonpeaeneHuocrel I eiizenodepra.

42. YpaBuenne penunrepa. Onucanne COCTOSHUS MHKPOYACTHIl B KBAHTOBOW MEXaHUKE.
BonnoBas ncu-ynkmus, ee ¢puzndeckuii cmpici. CranumonapHoe cocrostuue. Ypasaenue Llpenun-
repa Jiuisi CTalMOHAPHOI'O COCTOSIHUSI.

43. JlBwxeHue cBOOOAHOM KBaHTOBOM uacTuubl. YpaBHenue lllpenunrepa, ero perieHue.
Pa3zpemiennpie 3HaYeHHS YHEPTUN CBOOOJHON YacCTHUIIbI. BEposITHOCTh HaXOXIEHHSI CBOOOTHOM da-
CTHIIBI BOJIM3HM HEKOTOPOil Touku Ha ocu OX (dhopmyina, rpaduk).

44. Yactuua B ’noTeHuHanbHON sime”. YpaBHeHue lllpegumnrepa, ero pemieHue ¢ y4yeTom
IpaHUYHBIX ycJI0BUH. JIMHa BOJIHBEI A€ Bpoiiis yacTulpl B “NOTEHUMAIbHOU siMe”. 3HAYEHMs 1O-
TEHIIMAJIbHON SHEPIHUHU.

45. Yactuna B “noTreHUuanbHOU sime”. OmpeneneHue HNOTEHUUAIbHON SIMbl. DHEpreTuye-
ckue ypoBHHU. [IpeactaButh rpaduyecku coOCTBeHHbIE (PYHKIUU U TUIOTHOCTH BEPOSITHOCTU YaCTH-
IIBI.

46. Atom Bomopoaa. [loreHnManbHas YHEPTUs dJIEKTpoHa B aTome: Gopmyna. Bua moreniu-
aJIbHOM SIMBbL. DHEPTreTUYECKHUE YPOBHH JIEKTPOHA.

47. KBanToBsie nepexosl. Dopmyna bansmepa-Punbdepra. Criektp aroma Bomopona. Cepuu
Jlaiimana, banbmepa, [lamena.

48. 3oHHas CTpyKTypa TBepAbIX Tel. OOpa3oBaHuEe YHEPreTUYECKUX 30H B KpUCTaLiax. Ba-
JICHTHasi 30HA. 3arlOJHEHUE 3JIEKTPOHAMHU Pa3pEIICHHBIX 30H: MPUHILUI MUHUMyMa SHEPrUU U
npunun [aymu.

49. 30HHasa cTpyKTypa MeTauioB. [[pUHIMN 3aMOJHEHUs IEKTPOHAMU SHEPIeTHUECKUX 30H.
MaxkcumanbHOE YKCIIO 3JEKTPOHOB B pa3pelieHHON 30HE. 3allOTHEHUS AIEKTPOHAMH BEPXHUX dHEP-
TFETUYECKHUX 30H METAJJIOB.

50. 3oHHas cTpyKTypa nudiaekTpukoB. OOpazoBaHue sHEpreTndeckux 30H. OnpenencHue Ba-
JICHTHOU 30HbI. [IpMHIUI 3a110THEHUS AIEKTPOHAMH SHEPTE€TUUECKUX 30H IUAJIEKTPUKOB.

51. 3oHHas cTpyKTypa noynpoBoAHUKOB. OO0pa3oBaHue FHEPreTUUECKUX 30H. OnpeneneHue
30HBI IPOBOAUMOCTH. [IpUHIIMT 3a1I0JIHEHMS] TIEKTPOHAMU SHEPTeTUYECKHUX 30H MOIYIIPOBOIHHUKOB.

52. TIpoBOAMMOCTh TONYTIPOBOAHUKOB. OmpeneneHne COOCTBEHHON MPOBOAUMOCTH. 3aBH-
CUMOCTh 3JIEKTPONPOBOAHOCTU MOJYNPOBOAHUKOB OT TEMIIEpaTypbl. DJIEKTPOHHAS U JbIpOYHas
MIPUMECHAsI TPOBOJUMOCTb.

53. CocTtaB U XapakTepUCTUKU aTOMHBIX saep. CocTaB sapa. 3apsa U Macca HyKJIOHOB. J[ua-
METp szipa. 3apsAI0BOE YUCIIO, MACCOBOE YUCIIO, YUCTIO HEUTPOHOB. O003HAUCHHUE SIIEP XUMUUYECKHUX
371eMeHTOB. M30TOMBbLI.

54. DHeprus CBsI3M aTOMHBIX siiep. OnpeaeneHue U CBOMCTBA SIEPHBIX CHIL. JledekT Macchl.
DHeprus CBA3M sAApa. Y eiabHask YHEPrUs CBsI3U AJpa.

55. DHeprus cBsI3W aTOMHBIX sifiep. SlnepHble crilbl U X CBOMCTBA. JledekT Maccel. DHEprus
CBA3M SApA.

56. Y nenbpHast sHEPrUs CBS3M s/Apa, rpaduK ee 3aBHCUMOCTH OT MacCOBOTO YHCIIA.

57. PannoakTUBHOCTh. 3aKOHBI COXPAHEHHUS, BBINOJIHAIOMIKUECS NPU paJuOaKTUBHBIX pacra-
nax. [Ipumeps! anbda-, 6eTa- U raMMa- pacnaos.

58. 3akoH paamoakTuBHOTrO pacnaga. PopMmynupoBka 3akoHa. BBonx ¢opmMynbl 3akoHa pa-
JTMOAKTUBHOI'O pacnaja.

59. Snepusie peakuuu. [Ipumep saepHoOi peakuuu MoJ Bo3AeHCTBUEM anb(da-yacTuil. 3aKo-
HBI COXPAaHEHMUsI, BBITIOJHSIONINECS MPH SIICPHBIX PEAKIUAX. SHAUCHUE BBIJCISIONIEHCS TIPU U3BECT-
HBIX JIEPHBIX PEAKLUSIX SHEPTUH.

60. Bremanii poroaddexr. Cxema sxcriepumenta. O0bscHeHne porodddexra. YpaBHeHHE
OnHIuTeiHa A porospdekra.

1.4. Ouenounvie mamepuanvi 014 3a04H0U Phopmbl 00yUeHUA

1.4.1 KoutpoabHas padoTa no aucuuninHe «Ouzuka»



CryneHTtamu 3a09HOU (OpMBI OOyUYEHUSI B MPOIECCe U3YUCHUS NUCHUIUTHHBI BBITIONHSIETCS KOH-
TpoJbHas paboTa, BKIIIOYAOIIasi B ce0sl CaMOCTOATEIbHOE pelieHre § 3a/1ad, 0XBaThIBAIOIIMX TEMATUKON
Bce 4 U3y4yaeMbIX MOJYJIS.

BrinmonHeHue u 3amuTa yKa3aHHOW KOHTPOJIbHOM pabOThl SBISETCS HEOOXOAUMBIM YCIOBHEM J0-
MyCKa CTYJI€HTa Ha 3K3aMeH. MeToIMYecKne YKa3aHusi U KOHTPOJIbHbBIC 3aJaHUS 110 BBIIIOJIHEHUIO JAHHOMN
KOHTPOJIbHON pabOThI pa3MelleHbl B METOIUYECKUX YKa3aHHSIX.

Tunoevie 3a0anus KOHMPOALHOU PAOOMBL RO OUCHUUNTUHE

1. Ypasuenue apwxkenus 8 CU umeer Bun r=2i+4t%j-4tk , rue i, j , kK — opreI ocei x, y, z.
HaiiTu 3HaueHus KOOpJAMHAT X, Y, Z 1 MOAYJIb PauyC-BEKTOpa r B MOMEHT BpeMeHH 1 c.

2. Yenosek mMaccoit 60 kr, Oerymuii Co CKOPOCTBIO 8 KM/4, TOTOHSIET TeNeKKY Maccoit 80 K,
JBIDKYIIYIOCS CO CKOPOCTBIO 3 KM/4, M BCKakuBaeT Ha Hee. C Kakoil CKOpOCThIO (KM/4) OyIeT JBH-
raThCs TEJEKKa?

3. JIBa 3IEKTPUUECKUX 3aps/ia PACIOIOKEHBI Ha PacCTOSAHUM 4 ¢M Apyr oT Apyra. Ux Benu-
ynHbI KpaTHbIE 3apsaay q = 10 HKn. Haiitu noteHuunan B Touke, Jexalei Mexx 1y 3apsaamMu.

4. [IpsamonrHENRHBIA MPOBOJHUK IIMHOK 0,5 M, MO KOTOPOMY T€YET TOK 6 A, HaXxoguTcs B
OJIHOPOJIHOM MarHMTHOM ToJjie. MojyJib BekTopa MarHuTHOM MHAYKIuu 0,2 Ti, mIpOBOJHUK pacmo-
JIO’KEH 1o, K BEeKTOpy ¢ yrioM 30. Onpenenuts cuily, JEHCTBYIOUIYIO HAa MPOBOJHHUK CO CTOPOHBI
MAarHUTHOTO TOJIS.

5. HonHast sHeprusi Mpy>KMHHOTO MasATHUKA paBHa 60 M/[k, a MakcuMMallbHas cwia, JCH-
CTBYIOIIAs Ha TPpy3, paBHa 3 H. Onpenenuts aMIuUTy Ay KOJIeOaHUI U KECTKOCTh MPYKUHBIL.

6. B xakoM 1uana3zoHe JJMH BOJIH MOXET paboTaTh MPUEMHHUK, €CIIM EMKOCTh KOHJEHCATOpa
B €ro KonebarensHOM KOHType miaBHO u3Mmensiercs ot Cl = 50 nd mo C2 = 500 nd, a MHIYyKTUB-
HOCTb KaTyIIKH NOCTOsIHHA U paBHa L = 20 mxI'H?

7. Ilotok ¢oToHOB ¢ 3Heprueit 15 3B BrIOMBaeT U3 MeTamia (OTOIIEKTPOHBI, MAKCUMaJIbHas
KMHETHUYECKasi SHEPrusi KOTOPBIX B 2 pa3a Oouiblie padoThl Bbixoaa. KakoBa MakcuMasabHasi KUHETH-
yeckas 3Heprus (B 5B) o0pa3oBaBmIUXCS IEKTPOHOB?

8. Haittu ayiuny BosiHbI e Bpoiiiist 35ieKTpoHa, MpolIeuero pa3HocTs norenmnuanos 1000 B.

ITo uToram mpoBEpKU MPENOAABATENb CTABUT PE3OJIIOLMIO «JIOMYyLICH K 3aIlUATE» WIN «HE JOIy-
LICH.

Ecnu pabora He nomylieHa, OHa BO3BPALIAETCS CTYIEHTY C pEelieH3Hel Ul yCTpaHEeHUs 3aMeda-
nuil. [Tocie ncnpasienus pabora nperoCcTaBiseTcss HOBTOPHO.

Kpurepun OIeHKH KOHTPOJIBHBIX MO (DM3UKE Ul 3a0YHHUKOB BKJIIOYAIOT MPABUIBHOCTH PEIICHUS
3a/1a4 U TEOPETHYECKUX BOMPOCOB (ITIOJIHOTA, JIOTUYHOCTh, OTCYTCTBHE OIMMOOK), Ka4eCTBO O()OPMIICHUS
(aKKypaTHOCTb, YETKHE YEPTEkKH, rpadukn), codaroaeHne TpeboBaHUN K 3anucsM (yCJIOBHbIE 0003HaYe-
HUSI, CIUHHIIBI H3MEPEHHsI), @ TAK)KE MOJTHOE COOTBETCTBUE TeMe W apryMeHTanuio. OIeHKa 3aBHCHT OT
MIPOIICHTA BBHIMOJIHEHHBIX TpeboBauuii (Hampumep, 90-100% — «otnuuno», 80-90% — «xopomioy», 65-
80% — «yaOBIIETBOPUTEIBHOY), C YUETOM IpyObIX (CyIIECTBEHHBIC ONTMOKH, HEBEPHOE MPUMEHECHHE 3a-
KOHOB) M HETPYOBIX (HETOUHOCTU (hOPMYITHPOBOK, OHOPMIICHHUS) OIINOOK.

OCHOBHBIE KPUTEPUH:

«Omauynoy (35):

Bce 3amanus BbImosHEHB! 0€3 OmMOO0K, MOJTHOCTHIO, B COOTBETCTBUH C TpeOOBaHUAMH K oopmIie-
HUIO U COJICPKAHHIO.

ToyrOCTH HOPMYITUPOBOK, TPABHILHOE PUMEHEHUE TEPMHUHOB U 3aKOHOB.

JlornyHo, apryMeHTUPOBAaHHO, 0€3 HEeI0UETOB.

«Xopowo» (4):

PaboTa BbInoIHEHA MPaBUIIbHO, HO € 1-2 HErpyObIMH OIIMOKaMU WIIM HEIOYETAMHU.

3amaHus BHIMOJIHEHBI B TMIOJIHOM 00BEMe, HO €CTh 3aTpyaHEHHs B (POPMYIHPOBKAX WK Ohopmiie-
HUH.

«Yooenemeopumenvror (3):

PaboTa BbINoIIHEHA HE MOTHOCTBIO, HO JOCTATOUYHBIA 00BbEM IMO3BOJISIET CAENATh NPABUIIbHBIN BbI-
BO/I.

Jonymiens! 2-3 rpy0bIx win 3+ HerpyObIX OMIMOKH.

EcTp ommOku B JIoTHKEe, apryMeHTauu, 0(OpMIICHHUS.



«Heyooenemeopumenvro» (2):

PaboTa BeIMoHEHA HE TTOJIHOCTHIO WJIH JOMYIIIEHO MHOXKECTBO OImMO0K (Oosee 4 rpyObIx).
OMBITHI, U3MEPEHUS, BEIYUCIICHUS TTPOU3BEICHBI HETIPABUIIBHO.

UTo CHMXAET OLECHKY:

HetouHocTh B hopMyIHpoOBKax, MOHATHIX, 3aKOHAX.

OmunOku B cxemax, 4YepTexax, rpagukax, OTCyTCTBUE WM HEBEPHbIE €IMHUIBI H3MEPEHUSI.
HeparnmonanbHelid BEIOOp X0/1a peIIeHusl.

OTcyTcTBHE YHCIOBOTO OTBETA B 33/1a4aX C YHCIOBBIMU JAaHHBIMHU.

1.4.2. KoHTpoOJIbHBIE BONIPOCHI K MPAKTHYECKUM H JIA00PATOPHBIM 3aHATHAM
Marepuan Bcero kypca aucuuruinabl « DU3UKA» pa3out Ha yeTbipe MOIYJIA.

Moayas 1:

Monynb coaep uT 4 yaca JEKIIMOHHBIX 3aHATHH, 2 yaca MpaKTUYECKUX 3aHATUH, 4 dyaca maboparop-
HbIX 3aHATUN U 75 yacoB CPC. 3HaHuEe TEOPETUYECKOTO MaTepraia U OCBOEHUE MPAKTUYECKOT0 MaTepraia
OIICHUBAETCA Ha MPOMEXKYTOYHOU aTTECTAIUU.

Ilpakmuueckoe 3anamue Nel. Kunemamuka u OUHAGMUKA NOCHYNAMENIbHO20 U 6PAULAMETbHO20
08UIICCHUA.
Kontpoasnsie Borpocs (OINTK-1):
. JIuHeitHast CKOPOCTh U YCKOPEHHUE.
. HopmanbHO€ 1 TaHT€HIIMaIbHOE YCKOPEHUE.
. 3aKOHBI IMHAMHKH NOCTYIATEIBHOTO JBUKEHUS.
. 3aKOHBI TMHAMHUKHU BPaIIaTeIbHOTO BUXKEHUS.
. Bropotii 3akon HerotoHna.
. CuIibl B MEXaHUKE.
. MOMEHT CHUIIBL.
. MOMEHT uHepuuu Tea.
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Jlabopamopnas paooma Nel. H3zyuenue spawiamenvHo2o 08UNCEHUA MEEPOO20 med.
Konrpomasnsie Borpocs! 3amutsl (OTTK-1):

1. Kunematndeckue XapakTepUCTUKH BPAIIATEILHOTO JTBUKCHHSL.

2. MOMEHT UHEPITUU CUCTEMBI (Tea).

3. MOMEHT CHJI OTHOCUTEIIEHO OCH BpAIllCHUSI.

4. OcHOBHOW 3aKOH JAMHAMUKH BPalIaTeIbHOTO JIBUKEHUSI.

5. Teopema IlIteitnepa-Irolirenca.

6. JIuneliHoe U yII0BO€ YCKOPEHUS, CBSI3b MEXK/Yy 3TUMHU YCKOPEHUSIMHU.

Moayas 2:

Monynb cofaep uT 4 daca JEKIIMOHHBIX 3aHATHH, 2 Yyaca MPaKTUYECKUX 3aHATUH, 2 daca Jaboparop-
HbIX 3aHATUN U 86 yacoB CPC. 3HaHuE TEOPETUUYECKOTO MaTepraia 1 OCBOEHUE MPAKTUYECKOT0 MaTepraia
OIICHUBAETCA Ha MPOMEXKYTOYHOU aTTECTAIlUU.

Ilpakmuueckoe 3auamue Ne 2. InekmpomazHemusm.
Konrpomasnsie Borpocs! (OITK-1):
1. MarauTHoe mnoe.
. Cuna Amnepa.
. Cuna Jlopenna.
. JIBI>KeHUE 3apsHKEHHBIX YacTULL B AJIEKTPOCTATUYECKUX U MATHUTHBIX MOJISX.
. DJIEKTPOMAarHuTHasE UHYKLHUS.
. 3akoH Dapajes.
. SIBneHre caMOMHIYKLIHH.
. UIHIyKTUBHOCTb.
. DHeprusi MarHUuTHOTO TOJISI.
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Jlabopamopnan paboma Ne 2. H3yuenue rnekmpuueckux yeneil NOCMOAHH020 MOKA.
KontpomnbHbie Borpocs! 3amuthl (OTTK-1):
1. CxeMa 3JIeKTPUYECKOM 1IETTH U €€ OCHOBHBIE AJIEMEHTHI.
2. 3axon OMa Ju1s OAHOPOJHOIO y4acTKa LEMH.
3. Ilpumenenne 3akoHa Oma AJisl ONMpENESIeHUs] TOKa Ha y4acTKe, COACPIKAIIEM HUCTOYHUK
S/C.
3. 3akonsl Kupxroda.
5. OnpezneneHue TOKOB B BETBAX Pa3BETBICHHOW 3JIEKTPUUECKON CXEMBbI IIyTEM HENOCpE.-
CTBEHHOTO MpUMeHeHUsI 3aKkoHOB Kupxroda.
6. Kak B nmabopaTtopHoii paboTe OnpeaeNsuiuch COMMPOTUBICHUS MPUEMHUKOB U BHYTPCHHHE
CONPOTUBIICHUSI HCTOYHUKOB AJIEKTPUUECKON SHEPTUU.
7. OnpeneneHrie MOIHOCTH UICTOYHUKOB U MPUEMHUKOB JIEKTPUUECKOU SHEPTHH.

Moayas 3:

Mopynb coaepkuT 2 Jaca JIEKIIMOHHBIX 3aHITHH, 2 Yaca MPaKTUIECKUX 3aHATHH, 4 yaca mabopaTop-
HbIX 3aHATUN U 67 yacoB CPC. 3HaHMe TeopeTnyecKkoro Marepraia 1 OCBOEHUE MPAKTUYECKOr0 MaTepralla
OLICHHUBAETCS HA MPOMEXKYTOYHOM aTTECTALIUH.

Ilpakmuueckoe 3anamue Ne 3. ' apmonuueckue konedbanun u ux xapakmepucmuku. Ceo600nwvie
INEKMPOMAZHUMHBIE KONEOAHUAL.
Konrpoasnsie Bompocs (OITK-1):
1. CBoOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHHS.
2. BeIHYXJICHHbIE IEKTPOMAarHUTHbIE KOJIEOaHMs.
3. KoneOaTenbHbII KOHTYDP.
4. JIoOpOTHOCTH KOHTYpA.
5. luddepennmanpsHoe ypaBHEHHE BbIHYKICHHBIX KOJIEOAaHU, €ro peieHue.
6. Pe3onaHnc.
7. Pe30HaHCHBIE KpUBBIE.
8. 3aKOH COXpaHEHHUs SHEPTUH NPU TAPMOHUYECKUX KOJIEOAHUSX.

Jlabopamopnan paboma Ne 3. H3yuenue cod6cmeennbix 2apmoHU4eCKUX Koaeoanuil.
KonTponbHabie Bompock 3amutsl (OITK-1):
1. laTb onpeneneHre rapMOHUYECKUX KOJIEOaHUH.
. AMIIUTY 12, IEpUOJI, YaCTOTA, IUKINYECKast YacToTa U (a3a KojaeOaHHH.
. CBsI3b IEpHO/Ia U YaCTOTHI KOJICOAHUI.
. Kunemarnyeckoe ypaBHeHHe rapMOHUYECKHX KOJI€OaHUI.
. CkopocThb KoJIeOaHuH.
. YckopeHue kosiebaHui.
. JuddepeHnnansHoe ypaBHCHHE TAPMOHHUSCKHUX KOJICOaHHH.
. CBsI3b YCKOpPEHHMSI U CMEILLEHUI TapMOHUYECKUX KOJIeOaHUH.
9. KosebaTeIbHBIN KOHTYDP.
10. [IpeBpaiieHue 3Heprun B KOIeOaTEILHOM KOHTYPE.
11. Iuknnueckast 4acToTa ¥ MEpHO COOCTBEHHBIX JIEKTPOMArHUTHBIX KOJeOaHUM B KOHTY-
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pe.

Moayas 4:

Monynb cofepKuT 2 Yaca JISKIIMOHHBIX 3aHATHH, 2 4aca MPaKTUIECKUX 3aHATHIA, 2 Jaca Jraboparop-
HBIX 3aHATUN U 68 yacoB CPC. 3HaHMe TeopeTnyecKoro Marepraia 1 OCBOEHUE MPAKTUYECKOr0 MaTepuaa
OLICHHMBAETCS HA POMEXKYTOYHOM aTTECTALINH.

Ilpakmuueckoe 3anamue Ne 4. Keanmoesas pusuka.
KonTponbHbie Borpocsr (OITK-1):

1. I'mnoresa JIyu ne bpoitns.

2. CooTHOILIEHNE HEONPEIETICHHOCTEH.



3. IloTeHunanbHast HEPTUs IEKTPOHA B aTOME.

4. DHepreTuyecKue YpoBHH IJIEKTPOHA.

5. ®opmyna baneMmepa.

6. Ypasuenue llIpeaunrepa i 31€eKTpoHA B aTOME BOJAOPOA.
7. KBaHTOBBIC 4KcCIa: TJIABHOE, OPOUTAIEHOE, MATHUTHOE.

8. CriuH s71eKTpoHa.

9. Ilpunuun Iaynu.

10. IlpuHIMI MUHUMYMa TOTCHIIMAIIBHONW YHEPTUH.

Jlabopamopnas pavoma Ne 4. H3yuenue eneutneco gpomorgppexma.
KontponbsHbie Bonpocs 3amuThl (OITK-1):

1. Jates onpenencHue BHenTHEMY (OTOAIDPEKTY.

2. ChopmynupoBats runotesy [lnanka.

3. laTte onpeneneHue GoTOHY.

4. B yem 3akiogaercsi ceoeoOpaszue (OTOHA KaK YaCTUIIbI?

5. 3anucath (OpPMYJIBI SJHEPTUHU, MACChI U UMITYJIbca (hOTOHA.

6. [IpeactaBuTh cXeMy 3KCIIEPHMEHTA.

7. O6bsicaenue pororddexra.

8. YpaBHenue DitHmTeiina 1y Gpotorddexra.

9. YUro Takoe paboTa BbIXOJa JIEKTPOHA UX MeTayia?

10. CpopmynupoBaTh 3aK0oHbI hoTOdPdeKTa.

11. O6BscHUTD 3aKO0HBI BHEMIHETO (oTOd(h(PEeKTa KBAHTOBOU TEOPHECH.

12. JlaTp onpeaeneHue NOTEHIMAY 3alIUPaHUs.

13. BoasTammnepHas xapaktepuctuka Gotodddekra.

14. atb onpenenenne GOTOTOKY HACHIIICHUSI.

1.4.3. Bonpocwi, evinocumble na rk3zamen no oucyuniune «@uzuka» (OIIK-1) (npome-
HCYMOUHAA ammecmayus)

Bormpocrsl, BRIHOCHMBIE Ha MPOMEKYTOUYHYIO aTTECTALUIO JUIsl 3a0YHOM W OYHO-3a0YHOM
(dbopMbI 00y4eHHS TIOTHOCTHIO COOTBETCTBYIOT BOMPOCAM, BRIHOCUMBIM Ha MPOMEKYTOUHYIO aTTe-
CTaIMIO OYHOH (POpMBI OOYUEHUS , MPEACTABICHHBIM B IyHKTE 1.3.2 HACTOSIIUX OICHOYHBIX MaTe-
pHUaoB.

2 Metoauueckue MaTepuaJibl, onpee/siiolye NpoueIypbl OLEHUBAHUS 3HAHWIA, YMeHMI,
HABBIKOB M (MJIM) ONBITA 1eATEIbHOCTH, XapaKTEePHU3YOIIMX 3TANbl (POPMUPOBAHUS KOMIIETEHIIHIT

2.1 Ilopsaook u memoouxka npoedeHUs MeKyuiezco KOHmMpOJsa U NPOMENCYMOUHbIX ammecma-

uui

[IpenycMOTpeHsl Cleayromue BUIbl KOHTPOJIS:

- TeKyIIUH KOHTPOJIb M0 KaKJOMY MOAYJIO — B (hOpMe HAMMCAHUS TECTOBBIX 3aJaHUM JIJIs1 OLCHKH
TEOPETUYECKUX 3HAHUN;

- TEKYIIUH KOHTPOJb IO KaXIOMY MOIYJIO — B (JOPME OTYETOB IO JaOOpAaTOPHBIM paboTaM U
MPAKTUYECKUM 3aHITHIM ISl OLEHKU MPAKTHUECKUX HaBBIKOB;

- IPOMEXKYTOYHAs aTTECTAlMs IO AUCHUIUINHE — B (popMe IK3aMEHOB.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH B (hOpMe 3allUThI TJAOOPATOPHBIX M MPAKTUYECKUX MPOBOAUTCS
B JIBa dTarma:

- 1-ii sTam: MOMycCK K BBITIOJIHEHHIO JaOOpaTOPHON pabOThl — MPOBOAUTCS B (hOpMe MUCHMEHHOU
«retyukn» (5-10 MHH) ¢ 1I€TBI0 KOHTPOJIS 3HAHUN CTYJICHTOB TEOPETHUYECKON YacTH JIabopaTOpHOI pado-
Thl U TOTOBHOCTH K BBITIOJTHEHUIO MPAKTUYECKUX HCCIEA0BAHUMN;

- 2-11 HTaIl BHIMOJHACTCS MO0 OKOHUYAHUH KaXJI0W TabopaTopHON paboThl (MPaKTHUECKOTO 3aHTHS)
B (opMe MHAMBHUIYyAIbHOTO coOece0BaHMs IO BBIITOJHEHHBIM HCCIIEIOBaHUAM WM pacueraM. [IpoBo-



TUTCSI C L0 KOHTPOJISl 3aKPEIUICHUS TEOPETUIECKON YacTh MaTepuaia U CTEIeHH OTPaOOTKH CTY/ICH-
TOM IIPAKTUYECKUX HABBIKOB UCCIICIOBAHUS Ha ammaparype.

C 1enpio MOBHIIMICHUS KauyecTBa O0yUYeHUs 3a cueT MOOYKISHHUS CTYACHTOB K aKTUBHOW TEKyIIeH
y4eOHOU paboTe, YETKOTO M OMEPAaTUBHOTO KOHTPOJIS BCEro Xoja y4eOHOro mpoliecca, CHIKCHHS POJn
CIly4aliHBIX M CYOBbEKTUBHBIX (PaKTOPOB MPH OLIEHUBAHUU YUEOHOH AESATEIbHOCTH CTYJICHTOB B 00pa3oBa-
TEITLHOM TIPOIIECCE peann30BaHa MOAYJIbHO-PEUTUHTOBAsI CUCTEMA.

[TpaBuna ee ucnonp3oBaHus nponucansl B «llonoxxenun 06 MPCy.

HaGpannsie oOyuaromumcs 6aibl MOTYT OBITh IIEPEBEICHBI B OIICHKY:

— «HEYIOBJIETBOPUTEIHLHOY - OT 0% 10 40% 0T MaKCHMAaLHOTO KOJTUYECTBA OAIIJIOB;

— «YIOBJIETBOPUTEILHOY - OT 41% 10 60% MaKCUMaJIBHOTO KOJIMYECTBA OAJIOB;

— «xopotioy» - oT 61% mo 80% MakcuMaIbHOTO KOJIMYECTBA 0aJlIOB;

— «otiau4uHo» - 0T 81% 10 100% MakcUMaJILHOrO KOJIMYECTBA OAIIOB.

CoOTHOIIIEHNST MAaKCUMAIBHOTO KOJIMYECTBA OAJIOB, MOMYYEHHBIX CTYACHTOM IO OJOKaM MOJY-
JIeH, moka3ansl B Taonuie.

Tabmuma - Pacnipenenenne 6amioB 1o 6JI0KaM MOJYJIEH TUCHUTITUHBI « DHU3HKa»

Moyib Bcero 0annos TeopeTnueckuii [IpakTryeckuii 610Kk
(Makcumaib- ook (KonTponbpHas
HOC 3Haye- paboTa)

Monyis 1 50 24 26

Moynb 2 50 24 26

DK3aMeH 100 100

Monyns | 50 24 26

Monynsb 2 50 24 26

DK3aMeH 100 100

Ha sx3ameHax mpou3BOOUTCS OLICHKA 3HAHWM, YMEHHI Y HAaBBIKOB B paMKax 3asiBJCHHOW KOMIIE-
TEHIINH, KOTOPHIE TIOJDKHBI OBITh B TOM WJIM MHOM MEpE OCBOEHBI B MPOIIECCEe M3YUEHUs. bUIET comepKut
4eThIpe BOIMpoca, COPMUPOBAHHBIX TAKHM 00pa3oM, YTOOBI MIPErmogaBaTellb CMOT OIICHUTh CTEIIEHb OCBO-
€HHUS KOMIICTCHITHH.

2.2 Memoouka npogedeHus IK3amena @ Zpynnax 3a04Hoi popmul odyuenus

Ok3aMeH 1o JuciuiuinHe «Pu3ukay y oOydaromuxcs 3a04HOW M (OpMBI OOYYEHHUS MPOBOAUTCS
MUCHMEHHO TI0 KJIACCHYECKOW MeToMKe. Bompockl crpynmnupoBaHsl B OmiieTax. B kaxxaom Omere conep-
KHTCS 1O 2-3 BONPOCa, CKOMIIOHOBaHHbBIE TAKUM 00pa3oM, 4TOOBI MPEToAaBaTelb CMOT OLIEHUTh BCE KOM-
METCHIIMU JaHHOW JUCHUILTHHBL. KomnvecTBo OMIETOB HODKHO OBITh HE MEHEE YHciIa O0YyJaroluxcs B
rpymnre. O0yyaromuecs TOTOBSIT MUCbMEHHbBIE OTBETHI Ha BOIIPOCHI.

3 IIpoMeskyTOUYHAS aTTeCTALMS
HpOMe)I(YTO‘lHaH aTrTecTanus NpoOBOAUTCA B Q)opMe JK3aMCHa.
DK3aMeH MPOBOJIUTCSA IO PACTIMCAHUIO SK3aMEHAIITMOHHONW CECCUU B TUCbMEHHOM Buje. Konnue-
CTBO BOIIPOCOB B 5K3aMCHAIITMOHHOM 6I/IJ'ICTC -3. HpOBepKa OTBCTOB U O6I>$[BJ'I€HI/IC PE3YJIbTATOB IIPO-
HN3BOJUTCA B ACHb DK3aMCHaA. PGSYHLTaTBI aTTeCcTalli 3aHOCITCA B 3K3aMeHaL[I/IOHHyIO BECOAOMOCThL U
3a4ETHYIO KHUKKY 00yJaroIerocs.
OOyuaromyecs, He MPOILISANINE MPOMEXKYTOUHYIO aTTECTAIMIO MO TpapuKy CECCHUHU, TOJDKHBI
JIMKBUAUPOBATH 3aJ0JPKECHHOCTh B YCTAHOBJICHHOM ITOPAIKE.
O0pa3err SK3aMEHAIIMOHHOTO OMeTa



MUHHACTEPCTBO LIM®POBOI'O PA3BUTHS, CBSI31
1 MACCOBbBIX KOMMYHUKALMN POCCUIICKOI
®EJIEPALINUA

VYTBepxkaaro
Ceepo-Kaskasckuii ¢hunmnain opaeHa Tpymosoro KpacHoro .
P b P2 Py P N.0. 3aB. kadeapoii
3HaMeHH
Jenucos E.A.
(henepabHOTO TOCYIaPCTBEHHOTO OFOIKETHOTO 00pa3o- < 20 -

BaTEIBHOTO YUPEIKACHHS BBICIIEr0 00pa3oBaHuUs
«MOCKOBCKHI TEXHUYECKUNA YHUBEPCUTET CBSI3U U HH-
(dhopmaTHKm»

Hanpasnenue noarorosku: 11.03.02 MHEPOKOMMYHUKANMOHHbIE TEXHOJOIUM U CHCTEMbI CBSI3H
Kypesr:: 1
Jucummnunna: _ @u3uxa

Bbuier Nel
1. OcHOBHBIE NOHATUS MeXaHUKH. MartepuanpHas Touka. Cuctema orcuera. IlocTynarensHoe u Bpa-
mareapHOe ABIKeHMs. KnHeMaTHKa mocTynaTensHoro aBrkeHns. CpenHsas ¥ MrHOBEHHAs CKOPOCTb.
CpenHee 1 MrHOBEHHOE ycKopeHHe. [ [puHIUNI cyneprno3uiny ABMKEHU. .
2. Mexanndeckuie koneOaHusa. XapaKTePUCTHKN MEXaHHIECKUX KOJIeOaHM.
3. Kakoit 00beM 3aHMMAaET H/CaNIbHBIN ra3, CoAepIKalui KoanuecTBo Beriectsa 800 Mok MPH AaBiie-
Huu 2 MIla u Temneparype 300 K

Houent kad. «OHID» HdeimoB-HBanos B.B.
« » 20 r.

4 TecToBble 3a1aHNus I NPOBeeHNUs OLleHKH cpopmMupoBaHHOoCcTH kKomneTeHuii OIIK-1.

TecToBbIe 3aaHUs TTO3BOJISIOT OIIEHUTh YPOBEHb chopMupoBanHOCTH KommeTeHuid OITK-1.

3amaHus pacupezeneHsbl o 6J0KaM B COOTBETCTBUU C YPOBHEM CIOKHOCTU. Kaxaplil 6510k co-
JIEP>KUT HOMEP 3a/1aHus, U TEKCT 3a/1aHusl.

ba3oBblil ypoBeHb coaepKUT puMepHO 50 % 3amaHuil.

On dopmupyercs U3 3a1aHuil ¢ BBIOOPOM OJTHOTO MJIM HECKOJIbKMX BEPHBIX OTBETOB U3 MpEl-
JIOKEHHBIX WA BOCIIPOU3BEICHUS (PAKTUUECKOTO MaTepraa (TepMUHONIOTHSA, (DAKThI, KIacCHupUKaIus,
rapameTpsl 1 1p.);

IToBBIIEHHBIN YPOBEHB B CPEAHEM COCTABIIAET 35 % 3a7aHMil.

B HeM ucnonp3yroTcs 3aaHusl Ha COMOCTaBJICHUE, CPAaBHEHUE, YCTAHOBJIEHUE MOCIEI0BATEIb-
HOCTH;

BrIcoknii ypoBEHB B CPEIHEM COCTABIAIOT — 15 % 3anaHuii.

B 3aganuu MCnonb3yrOTCs: PEIICHHs] HETUMOBBIX 3aJ]1a4, allTOPUTMBI, JI0Ka3aTeIbCTBA, 3aJaHus
C pa3BepHYTHIM OTBETOM — OTIpEeNICHus, IIepeUHCIeHUE, NU300paKEHUE CXEMBI, CTPYKTYPBI U JIp.

KonuuectBo 3aganuii pasuo 20.

Kiroun k oTBeTam mpeicTaBieHbl B OT/ICIBLHOM TabIuIIe.

OIIK-1: CnocoGeH ucnoJib30BaTh MOJIOKEHHS, 3AaKOHbI U METOABbI eCTeCTBEHHbIX HAayK M
MATEMATHKH JIsl pelIeHHs 32/1a4 HH/KEHEePHOM 1esiTeIbHOCTH

1 cemecmp

BJIOK A (06a3oBblii ypoBeHb) — 3alaHHE C BHIOOPOM OJHOTO WM HECKOJBKUX BEPHBIX OTBETOB M3
MPEUI0KEHHBIX

Hncempyrkyus no mecmam bnoxka A: Ilpouumatime mexcm u golbepume 0OUH UIU HECKOAbKO NPABUNb-
HbIX OMBEmos

Ne 3a- TexcTbl 3aganuii
AaHUS
1 UYenoBek CUAUT HA BpalIAIOIICCsl BOKPYT OBEH OCH KapyCesH U JEPKUT B pyKax
JUIMHHBIN 1ecT. ECJIM OH ¢ HOMOIIBIO IIECTa BBIIPBITHET C KAPYCEJIH, TO YIJIOBAsI




CKOpOCTB:

1) HEe U3MEHUTCS;
2) yBEIUYUTCS;
3) yMEHBITIUTCS.

2 WNHuBapuaHTHOH (HE M3MEHSIONIEHCS pU NEepeXoe U3 OJHOW MHEPIHUAIbHON Cu-
CTEMbI OTCUETa B APYTYI0) BEJIUYMHOM SABISETCS:
1) nnuna npeamera;
2) CKOpPOCTh CBETA B BaKyyMEe;
3) UMITyJIbC YACTHIIBIL.

3 B kakux enuHHMIIax u3Mepsiercs cuina?
1) Heroron
2) Ammep
3) Om

4 AOGCOIIOTHO TBEPAOE TEINO 3TO:
1) ¢usmdgeckoe Teno, pasMepamMu KOTOPOTO MOXKHO NPEeHeOpeyb, M0 CPABHEHUIO
C paccTOsTHMEM Ha KOTOPOM OHO HaXOAMTCS;
2) YCIOBHO MPUHSATOE TEJI0, KOTOPOE HE MOABEPKEHO AedopmaIuu;
3) yCIIOBHO IMPUHATOE TENO, pa3MepaMHu KOTOPOTO MOXHO IpeHedpeyb, Mo Cpas-
HEHUIO C PaCCTOSIHUEM KOTOPOE OHO ITPOXOIUT.

5 Yro Takoe MaTepuasibHas Touka?
1) ¢usmdgeckoe Teno, pasMepamMu KOTOPOTO MOXKHO MPEeHeOpeyb, M0 CPABHEHUIO
C paccTOSTHMEM Ha KOTOPOM OHO HaXOAMTCH;
2) YCIOBHO MPUHSATOE TEJI0, KOTOPOE HE MOABEPKEHO AedopmaIuu;
3) yCIIOBHO MPUHATOE TENO, pa3MepaMHu KOTOPOTO MOXHO IpeHedpeyb, Mo Cpas-
HEHUIO C PaCCTOSIHUEM KOTOPOE OHO ITPOXOIUT.

6 Bribepure u3 npeanoKeHHbIX YTBEPKACHNUH GOopMyIHpoBKY 3akoHa Kyiona.
1) cuna B3auMonENCTBUS MEXAY ABYMsI MaTepUalbHBIMU TOYKAMHU NPSMO IMPO-
HNOpIMOHANIbHA TMPOU3BEJCHUI0O MAacC 3THUX Tel M 0OpaTHO NPOINOPIHOHAIbHA
KBaJIpaTy pacCTOSIHUS Mely HUMH;
2) cuiia B3aUMOJIEHCTBHS MEX/1y ABYMS IPOBOJHUKAMM C TOKOM IPSIMO IPOIOp-
[IMOHAJIbHA TPOU3BEICHUIO STHX TOKOB M OOpPaTHO MPOMOPIMOHATFHA KBAaIpaTy
paccTosiHUs Mely HUMU;
3) cuna B3auMOJENUCTBUS MEXAY ABYMsI TOYEUHBIMU 3apsilaMi B BaKyyMe MpsIMO
OPONOPLUOHATIBHA MIPOU3BEACHHUIO 3TUX 3apsAA0B U OOPAaTHO MPOMOPIHOHAIBHA
KBaJIpaTy pacCTOSIHUSI ME1y HUMH.

7 Bribepure u3 mpemioKeHHBIX YTBEpkKACHUH (OopMynHpoBKYy 3akoHa Oma s
ydacTKa LeH.
1) cuna B3auMoJIeHCTBUS MEXKTy IByMs TOUCUHBIMH 3apsaMU B BaKyyMe MPsIMO
PONOPLHOHATIBHA NIPOU3BEICHHUIO 3TUX 3apsAA0B U OOPATHO MPONOPIHOHAIBHA
KBaJpaTy PacCTOSHUS Mely HUMU;
2) cuna ToKa B KOHType npsiMo nponoprroHanbHa IJ[C u oOpaTHO TPOMOpIHo-
HaJIbHAa CyMME BHEILIHETO ¥ BHYTPEHHETO CONIPOTUBIICHMIA;
3) cuia TOKa Ha y4acTKe LENH MPsIMO MPOIMOPLHOHAIbHA HANPSXKEHUIO HA KOH-
[1ax 3TOT0 y4acTKa U 0OpaTHO MPOMOPLUOHATIbHA CONPOTUBIICHUIO yyacTKa Lie-
1.

8 Kaxoe n3 sBiIeHNI MOKHO Ha3BaTh dJIEKTPUUECKUM TOKOM?
1) moner MoseKysbl BOAOPOJA MEXKY IBYMsI 3apsDKEHHBIMU ILIAPUKAMU;
2) pa3psii MOJIHUU BO BpEMs I'PO3bI;
3) MOBOPOT CTPEJIKM KOMIIaca Ha CEBEP IPU OPUEHTUPOBAHMH HA MECTHOCTH.

9 Kycox npoBosioku cnoxuinu Basoe. E€ conpoTusieHue. ..
1) yMEHBIIIUTCS BJIBOE;
2) yBEITUYUTCS] BUYETBEPO;
3) yMEHBIITUTCS] BYETBEPO.

10 Cuna B3auMOENHCTBUSA JBYX HENOJBUKHBIX dJIEKTPUUECKUX 3aPSIIOB...

1) npsiMO IpONOPIMOHATIbHA KBAJPaTy PACCTOSHUS MEXAYy HUMH,




2) 00paTHO NPONOPLUOHATIBHA KBaAPATy PACCTOSHUS MEKIY HUMU;
3) 06paTHO MPOMOPIMOHATBLHA PACCTOSHHIO MEXIY HUMH.

BJIOK b (roBbItIeHHBINH YPOBEHB) — 3aJaHNE 3aKPHITOTO THUIIA HA YCTAaHOBJICHHE COOTBETCTBUS
Hnempykyus: [Ipouumatime mexcm u yCmanosume coomeemcmeue

Ne 3a- TekcThbI 3a7aHNH
HAHUA
11 YcTaHOBHTE COOTBETCTBHE MEXKIY Ha3BaHUEM (DHU3MUECKON BETUYUHBI U (HopMy-

JIOM, 110 KOTOPOH €€ MOKHO ONPEECIUTb.

1) noTeHuManbHas SHEPTUs Tejaa B IPAaBUTALIMOHHOM I10J1e 3eMIIH;
2) noTeHUMaIbHAas SHEPTUS YIPYyTO Ae(POpMUPOBAHHOIO TENA;

3) KuHeTHYecKas YHeprus Tena.

mv?,

A) ==
B%i
B) mgh.

12 YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NICCKUM 3aKOHOM U (DOPMYIIOH, IO KOTO-
pOM €€ MOKHO ONIPEAEITUTH.

1) 3axon Oma aJist KOHTYpa (TOJTHOM LIeTH);

2) 3akoH Kyrona,

3) Teopema Octporpaackoro-I'aycca.

A) F = 1z,

RZ’
—-— 1
E) §Ed$ = ;Z qBHyTp;
B) = —

r+R’

13 VYcTaHOBUTE COOTBETCTBHE MEXAY (PU3NUECKHM MPUOOPOM U (PU3NYECKON BEIH-
YUHOM, KOTOPYIO OH M3MEpSieT.

1) ommetp;

2) amnepMerp;

3) BOIBTMETP.

A) npubop Ui U3MEpEeHUs AIEKTPOABIKYIIECH CHUJIbI WM HANpSHKEHUS B HJIEK-
TPUYECKUX LICTIAX;

b) anekrponsMepuTenbHblii IpUOOP JUIsl U3MEPEHHsI CHIIbI IIOCTOSTHHOTO WM T1e-
PEMEHHOI0 TOKA;

B) nmpubop 11 HEMOCpPEeICTBEHHOTO M3MEPEHHUsS DJIEKTPUUECKUX aKTHUBHBIX CO-
IIPOTHUBJICHUM.

14 Y CTaHOBHUTH COOTBETCTBHE MEXY (DHU3MUYECKOM BEIHMUMHON U €€ eAUHHUIIAMU H3-
MEpPCHHSI.

1) cuna Toka;

2) DAC;

3) conpoTHUBIICHHE.

A) Owm;
b) A;
B) B.

15 YcTaHOBHUTE COOTBETCTBUE MEXIY (PU3MUECKON BETMUYMHOMN U €€ YCIOBHBIM 000-
3HaYECHUEM.

1) Cuna Toka;

2) HampsDKEHUE;

3) conpoTHBIICHHUE.




A)R;
b) I,
B) U.

16

YcTaHOBHTE COOTBETCTBUE MEXTY (PU3UUECKIM TEPMUHOM U €T0 OINPEIeICHHEM.
1) maTepuanbHas TOUKa;

2) abCOMIOTHO TBEPOE TEIO;

3) ueHTp macc Tena.

A) yCIIOBHO TIPUHSITOE TEJI0, KOTOPOE HE MOABEPKEHO AedopmaIuu;

b) Touka, uepe3 KOTOpPYIO AOHKHA MPOXOAUTH JTUHUS AEHCTBUSI CHIIbI, UTOOBI Te-
JIO ABHUT'AJIOCH MOCTYIATCIIBHO,

B) dusudeckoe teno, pazmMepaMu KOTOPOTO MOKHO MpeHeOpedb, 10 CPaBHEHHUIO
C pacCTOSIHMEM Ha KOTOPOM OHO HaXOJHTCH.

17

Y cTaHOBUTE COOTBETCTBUE MEXKAY (PU3MUECKUM TEPMUHOM U €T0 ONpeeICHHUEM.
1) ayIeKTpUYECKHI TOK;

2) HampsDKEHUE;

3) yaenbHOE COMPOTUBIICHUE.

A) pa3HOCTh NOTEHIIMAIOB MEX/Y IBYMSI TOUKaMU AJIEKTPUUECKON LIETH;

b) ynopsiioueHHOe JBUKEHUE FNEKTPHUECKUX 3apsi/iOB;

B) ¢msnueckas BenmunHa, MOKA3bIBAIOIIAs KAKOBO COMPOTHUBIICHHE MPOBOJIHUKA
JUIMHOW OJWH METP ¢ €AUHUYHOM IIOIIAABIO MIONIEPEYHOIO CCUCHHUS.

BJIOK B (BbicOKMiT ypoBeHb) — 3a/laHue OTKPHITOTO THIA C Pa3BEPHYTHIM OTBETOM
Uncmpyxyusa: [lpouumatime mexcm u 3anuuiume 000CHOBAHHBIU OMEEm

Ne 3a-
NAHUSA

TexkcThbl 3a1aHANA

18

Karxoii 3axon (npasuna) npedcmasnenvl Hudxce?

1. AnreGpandeckasi CcyMMa CHJI TOKOB B y3JI€ 3JIEKTPHUECKON LIEMH paBHA HYJIIO;
2. B m1060M 3aMKHYTOM KOHTYpE DJIEKTPUYECKOHN IIeTH
O/1C UCTOYHUKOB paBHA MaJICHUI HAIPSOKEHUN Ha OT-
JIeTIbHBIX Y4aCTKaX 3TOr0 KOHTYypA.

19

3akon anacum.

Cuia B3aMMOJICHCTBHE MEXY JBYMs HEIOJBMIKHBIMH TOYCUHBIMH 3apsiaMH B
BaKyyMe IpsSMO MPOIMOPIHUOHAIEHA TPOU3BEICHUI0 MOIYJIEH 3apsSa0B U 00paTHO
POTOPITMOHAIIbHA KBAJIPATy PACCTOSTHHUS MEXIY HUMH.

20

Karxoii 3axon (npasuna) npedcmasnenvl Hudxce?

Cy1iecTBYIOT TaKU€ CUCTEMBI OTCUETA, OTHOCUTEIBHO KOTOPBIX NOCTYHATEIbHO
JBUKYIIEECS TEJIO COXPAHSIET CBOK CKOPOCTh IOCTOSHHOM, €CIIM Ha HEro HE
JEHUCTBYIOT IpYyTrue Tena WU JEHCTBUE ITUX TEl CKOMIIEHCUPOBAHO.

CucreMa onleHUBaHUSA BBINOJHEHUS TeCTOBLIX 3aganuid mo komnerenuuu OIIK-1

Howmep
3aaHusA

VYKa3zaHHUs 0 OLIEHUBAHUIO PesynbTat oneHnBaHus

(6amibl, MOyYCHHBIEC 32 BBHITTOJHEHUE
3a/laHusl/XapaKTepUCTHKA  MPaBUIIb-
HOCTH OTBETA)

3aganus 1-10

3amaHus ¢ BHIOOPOM OJHOTO HIIM HECKOJIb-
KUX BEPHBIX OTBETOB U3 IPEATIOKEHHBIX
CUMTAETCS BEPHBIM, €CIIM NPABHIBHO yKa-
3aHa 1udpa winm 1Udps, O3HAYAIOIINE
BEPHBIC OTBETHI.

CoBmaieHne ¢ BEpHBIM OTBETOM OlIe-

HHUBaeTcs 1 6amiom;

HEBEPHBI OTBET WJIM €r0 OTCYTCTBUE

- 0 6aJuIoB.

Samanus

BaﬂaHI/I}I 3aKPLITOr'0O THUIIA HAd YCTAHOBJICHUC

ITonHoE COBIAACHUC C BCPHBIM OTBC-




11-17 COOTBETCTBHUSI CUHMTACTCSI BEPHBIM, €CIIM [TOM OIlleHHMBaeTcs | Oamiom; HeBep-
[IPaBUIBHO YCTAHOBJIEHBl BCE COOTBET- |HBbI OTBET WJIM €ro orcyrcreue - 0
CTBHA (TO3UIMH U3 OJHOTO CTOJIOIA BEPHO | 6AJIIOB.

COIIOCTABJIEHBI C IO3ULUSIMU JIPYTOro)

3amaHus 3aaHre OTKPBHITOTO THIMA C Pa3BEepHYTHIM | [I0THBINA PAaBMIILHBIN OTBET HA 3a]1a-
18-20 OTBETOM CYMTAETCs BEpPHBIM, €CIM OTBET | HHE OILIEHHMBaeTcs 3 Oaliamu; eciu
COBIIAJIAET C JTAJOHHBIM IO COJEPKAHUIO | TOMyIICHA ojHa OIIIKO-
M TIOJIHOTE. Ka/HETOYHOCTH/OTBET  TPABUIIBHBIH,

HO HE TOJHBIHA - 1 Gam, ecnu gomy-
mieHo 0OoJiee OXHON OMmMOKH/OTBET
HEMpPaBWIbHBIN/ OTBET 0TCyTCTBYET- O
0aJIoB.

2 cemecmp

BJIOK A (06a3oBblii ypoBeHb) — 3alaHHE C BHIOOPOM OJHOTO WM HECKOJBKUX BEPHBIX OTBETOB M3
NPEUI0KEHHBIX

Hncempyrkyus no mecmam bnoxa A: Ilpouumatime mexcm u gvloepume 0OUH UIU HECKOAbKO NPABUNb-
HbIX OMBemoe

Ne 3a- TexkcThbl 3a1aHAN
JaHuA
1 MarnuTtHO€ noJjie Pe3KO BRIPAKEHO Ha yUaCTKE 3JIEKTPUUECKOM TIEIH C...

1) kaTymKou;

2) KOHJIEHCATOPOM;

3) aKTMBHBIM CONPOTUBJICHUEM.

2 MarHuTHOE 110JIe BO3HHKAET BOKPYT...

1) nokosIerocs 3JAeKTPUIECKOro 3apsaa;

2) cTalMOHAapHOI0 HAYJIEKTPU30BAaHHOTO TEJA;

3) ABMKYLIErocs 3JIEKTPUYECKOro 3apsaa (EKTPUUECKOro TOKA).

3 Yro Takoe BosiHA?

1) mpouiecc U3MEHEHUS CBOMCTB MPOCTPAHCTBA MIPU KOJICOATEITHHOM JIBUKEHUH;
2) mpolecc pacpoCcTpaHeHus KojaeOaHui B IPOCTPAHCTBE C TEUEHUEM BPEMEHH;
3)nporecc nepeHoca BeecTBa B MPOCTPAHCTBE MPH K0JIe0aTeTbHOM JABHKCHHH.

4 Ou3nYecKuil CMbICT ypaBHEHUS gﬁ§d§ = 0 3akiro4aercs B TOM, YTO OHO OIH-
CBIBA€T OTCYTCTBHE:

1) MarHUTHBIX 3aps70B;

2) BIEKTPUYECKOTO TMOJIf;

3) DIEKTPUYECKUX 3aPsI0B.

3) Bo3moxeH u nepeHoc cpebl Ipy BOJIHOBOM JIBUKEHUU?

1) Her;

2) BO3MOKEH,;

3) BO3MOKEH B 3aBUCHMOCTH OT YCJIOBHH COBEPIICHUS KOJICOAHUH.

6 AmMIuinTy1a KojaeOaHUi yMEHBIIAETCs, €CIIU IPOUCXOIAT. .

1) pezonanc;

2) aBTOKOJICOAHMS;

3) cBOOOIHBIE 3aTyXarONIMe KOJIeOaHUs.

7 Kakoe ¢usnueckoe sBneHne 00bsICHAET paayKHYIO OKPACKy YelIyu polObI?

1) mudpakaus cBeta;

2) uarepdepeHnus cBeTa;

3) mosisipu3aIus cBera.

8 Onpenenuth HampaBIeHUE UHIYKIIMOHHOTO TOKAa B PaMKE, €CIIM OHA HAXOAUTCS
B OJHOPOJHOM MAarHUTHOM IIOJI€, a BeJIMYMHA MArHUTHOW MHAYKIMH B ymMeHb-




1aeTCA.

1) He BBI3OBET MOSIBIICHUE TOKA;
2) 10 4aCOBOM CTPEJIKE;

3) MpOTHUB YaCOBOMW CTPEIIKH.

9 [To 3a7aHHOMY YPaBHEHHIO TAPMOHUYIECKOTO KOJICOAHUS OTIPEICITUTE aMILTUTY Ty
Y YaCTOTY KOJIeOITIoIIelicss MatepuaibHOi Touku: X=0,02cos5mt.

1) 0,02 m, 2,5 T'my;

2)2m, 0,75 I'n;

3) 0,04 m, 1,75 T'm.

10 YTto Takoe MarHUTHBIM ITOTOK?

1) TOTOK MarHUTHBIX CHUJIOBBIX JIMHHHA Yepe3 MPOU3BOJILHYIO TIOBEPXHOCTH;

2) MOTOK MarHUTHBIX CHJIOBBIX JTMHHUN, TPOXOASAIINX YepPe3 BPAIAIOIIYOCS PaM-
Ky KOHTYDa,

3) dusmueckas BeqMUMHA, XapaKTEPU3YIOMIAsh KOJTHMYECTBO MArHUTHBIX CHUJIOBBIX
JTUHWH, TPOXOJSIINX Yepe3 SAMHINYHYIO TTOBEPXHOCTh KOHTYPA.

BJIOK b (noBbIIIeHHBIN YPOBEHB) — 3a/IaHNE 3aKPBITOTO TUTIA HA YCTAHOBJICHHE COOTBETCTBUS
Huempyxyus: Ilpouumatime mexkcm u yCmaHosume coomseemcmaue

Ne 3a- TexkcThbl 3a1aHAN
JaHus
11 Y CTaHOBUTH COOTBETCTBUE MEXKIY (HU3UUECKON BEITMYMHON U €€ eAMHUIIAMU U3-
MEpEHUS.

1) MarHuTHBIN MOMEHT;
2) MarHUTHBIN NOTOK;
3) UHIYKTUBHOCTb.

A) I's;
B) Am?;
B) B6.

12 Y CTaHOBUTH COOTBETCTBUE MEXKITY (HU3UUYECKON BEIMUYMHON U €€ eAMHUIIAMU U3-
MEpPEHHSI.

1) nuHelHas 9acToTa;

2) nepuon;

3) amrTuTy 1A,

A)c;
b) I'y;
B) M.

13 Y cTaHOBHUTE COOTBETCTBUE MEXKTY (PU3MUECKON BEIUYMHOMN U €€ onpeeTICHUEM.
1) MarHuTHBIN TOTOK;

2) MarHuTHas UHYKIIHS;

3) MarHUTHBIH MOMEHT.

A) BeKTOpHas BEJIMYWHA, KOTOpas MOKa3bIBA€T MHTCHCUBHOCTh MAarHUTHOTO TI0-
JIS1 B K&XKJIOM TOUKE;

b) BekTOopHasi BenwuMHA, IS TUIOCKOTO 3aMKHYTOTO 3JIEKTPUYECKOTO KOHTYpa
YHCJIEHHO paBHas MPOU3BEACHUIO CUJIBI TOKA HA IUIOLIAJ(b, OTPAHUYEHHYO KOH-
TYpPOM U HallpaBJieHa NEPIEHIUKYJISIPHO INIOCKOCTH KOHTYPA;

B) ¢usnueckas BennunHa, KOTOpas XapaKTepU3yeT KOJTMYECTBO MarHUTHBIX CH-
JIOBBIX JINHUH, TPOXOJSIIMX YEPE3 MOBEPXHOCTh KOHTYpA.

14 YcTaHOBHTE COOTBETCTBUE MEKIY HAYYHBIMH OTKPBITHSIMH B OOJIACTH JJICKTPO-
JMHAMUKA ¥ HIMEHAMH YUCHBIX, KOTOPBIM 3TH OTKPBITHS MPUHAIJIEHKAT.

1) 3aKOH 3JIEKTPUUYECKOTO B3aUMOJICHCTBHS;

2) 3aKOH B3aMMOJICHCTBHSI AJICKTPUUECKUX TOKOB;




3) siBJIeHUE 3JEKTPOMArHUTHON MHIYKIIUU.

A) 1. Kynos;
b) M. ®apanei;
B) A. Amnep.

15

VYcTaHOBUTE COOTBETCTBHE MEXAY (PU3NUECKHM MPUOOPOM U (PU3NYECKON BEIH-
YUHOM, KOTOPYIO OH M3MEpsieT.

1) audpakiroHHas peueTKa;

2) CEeKTPOCKOIL;

3) moJISIpOuIbI.

A) onrTrdeckuii mpuoOOp I BU3yaIbHOT'O HAOIOICHHUS CIIEKTpa U3ITyUCHUS;

Bb) onrtuueckuii mpubOp; COBOKYMHOCTh OOJBIIOTO KOJMUYECTBA MapauIeIbHBIX
niesieil B HEMPO3payHOM »JKpaHe WM OTPa)XarolMX 3€pKaJbHBIX IOJOCOK
(IWTPUXOB), PABHOOTCTOSIIIHNX APYT OT JAPYTa;

B) mpo3paunbie 1UIeHKH, 00JaJaroNIie CIIOCOOHOCTBIO MPEBpPAIIaTh HEMOJSIPH-
30BaHHBIN CBET B JINHEWHO MOJISIPU30BAHHBIN.

16

VYcTaHOBUTE COOTBETCTBHE MEX/ly Ha3BaHMEM (DPHU3HUYECKON BEIMUYUHBI U (HOpMY-
JIOM, 110 KOTOPOH €€ MOKHO ONPEECIUTb.

1) cuna Kynona;

2) cuna Jlopenna;

3) cuna Ammnepa.

A) F = quBSing;

B)F = k2%,

B) F = IBL Sing.

17

VYcTaHOBUTE COOTBETCTBHE MEXIY Ha3BaHHEM 3aKOHA M (OpMyYJIOH, eMy COOT-
BETCTBYIOLLIEH.

1) ypaBHenue DitHmTelHa 11 poTodddekra;

2) moctynar bopa;

3) 3aKOH paanOaKTUBHOTO pacraja.

2

A hv = A+7=
t
B) N = N,2T;
E>—E;

B)v = 2",

BJIOK B (BbicOKMiT ypOBeHb) — 3a/laHne OTKPHITOTO THIA C Pa3BEPHYTHIM OTBETOM
Unempyryusa: Ipoyumatime mexcm u sanuuiume 000CHOBAHHbIL OMEem

Ne 3a- TekcThl 3a1aHUH
AaHUS
18 Vkazamw, kaxoe puszuyeckoe sa61eHue onucamo.
- SBJICHUE OTKJIOHEHUS CBETa OT MPSMOJIMHEHHOTO HAIpPaBIICHUS
pacripoCTpaHEHHUs] TPU MPOXOKIACHUH BOMU3U MpensaTcTBHil. CBETOBBIE BOJIHBI
OTHOAIOT TPAHUIIBI HEIIPO3PAYHBIX TEJI K MOTYT ITPOHUKATH B 00J1aCTh T€OMETPH-
YECKOM TEHHU.
19 Karxoii 3axon (npasuna) npedcmasnenvl Hudxce?
Teopema :
MOTOK BEKTOpPA HAMPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO TIOJS 4epe3 MPOU3BOJIb-
HYIO 3aMKHYTYIO MTOBEPXHOCTh OMpeensieTcs anredpandyeckoi CyMMOn 3aps/IoB,
PACTIOJIOKEHHBIX BHYTPH 3TOH MOBEPXHOCTH.
20 Vkazamw, kaxoe puszuyeckoe sa61enue onucamo.

SIBnenue - 3aKJII0YAaCTCA B BOBHUKHOBCHHHU JJICKTPU-




YCCKOIo TokKa (I/IH,Z[yKI_II/IOHHOI‘O TOKa) B 3aMKHYTOM HNPOBOAHHUKE ITPU U3MCHCHUHN
MAarduMTHOI'O IOTOKA, MPOXOoaAIICTro 4€pE3 HETO.

CucreMa OLICHUBAHUA BBLINIOJTHEHHUA TeCTOBBIX 3adanuii mo komnerenuuu OIIK-1

Homep
3a/1aHUS

VYkazaHus 1o OlleHUBaHUIO

Pe3ynprar oneHnBaHus
(6anbl, MOTYYEHHBIE 3a BBITIOJHEHHUE 3a]a-
HUSI/XapaKTePUCTHKA MPABUILHOCTH OTBETA)

Samauns 1-10

3amaHusi ¢ BEIOOPOM OJIHOTO WJIM HECKOJIb-
KHX BCPHBIX OTBETOB M3 MNPCAJTOKCHHBIX
CUUTACTCS BEPHBIM, €CIIHM MPABHIBHO yKa-
3aHa TEdpa WM OUQPBL, O3HAYAIOIIHNEC
BEPHBIC OTBETHI.

CoBriajieHHE ¢ BEPHBIM OTBETOM OILICHUBACT-
cs 1 bamtom;

HEBEPHBI OTBET WJIM ero orcyrcrBue - 0
0aios.

Samanus
11-17

3aaHus 3aKpHITOTO TUIA HA YCTAHOBJICHUE
COOTBETCTBUSl CUMTAETCS BEPHBIM, €CIHU
MPaBUJILHO YCTAHOBJIEHBI BCE COOTBET-
CTBUS (MTO3UIUHU U3 OJTHOTO CTOJIOIa BEPHO
COTOCTABJICHBI C O3UIUSIMHU JIPYTOTO)

[TomHOE coBmasieHUE C BEPHBIM OTBETOM
oueHuBaeTcs 1 OayuioM; HEBEPHBIH OTBET
WM ero orcytcTBue - 0 0anos.

3amanus
18-20

321,[[8.HI/IG OTKPBITOTO THUIIa C Pa3BCPHYTHIM
OTBCTOM CHHTACTCA BCPHBIM, C€CJIU OTBCT
COBIIAAACT € ITAJIOHHBIM IIO0 COACPIKAHUIO
" IOJTHOTC.

[TonHpI mpaBWIBHBIA OTBET HA 3aJaHUE
OlleHHMBaeTcs 3 Oainamu; ecnu JOMylLIieHa
OJlHA OIMIMOKAa/HETOYHOCTH/OTBET TMPABUIIb-
HBI, HO HE TOJIHBIA - 1 Gayut, eciu JoImyIie-
HO OoJiee OJHOW OIIMOKH/OTBET HEMpPaBHIIb-
HBII/ OTBET OTCYTCTBYET- ) GasIoB.

Ooun Komniekm mecmogvlx 60NPOCO8 C YKA3aHUeM NPABUTIbHbIX OMEemo8 XpaHumcs y 3a6edy-
rouje2o Kageopoti, Opy2oil KOMIIEKM — Y Rpenodasamelis, 6e0yue20 OUCYUNTUHY.

MeToauka NMPOBEACHUSA TECTUPOBAHUSA

MakcumanbHOE BpeMsl BBITIOJIHEHUA TecTa - 60 MUHYT.

KonmuecTBo BOmpocoB B TecTOBOM 3aanuu - 20.

Jnst mpoBefieHusI KOHTPOJISI OCTATOYHBIX 3HAHUM KOMIBIOTEP (GOPMUPYET B CIlydallHOM MOPSIKE
20 TecTOBBIX BOIIPOCOB.

[Tpu mMpOX0KIEHUH TECTOBOI'O KOHTPOJISI 3HAHUN CTYJIEHT JIOJDKEH BBIOPATh OJIMH WJIM HECKOJIBKO
MPaBUJILHBIX OTBETOB HA OJIMH W3 BOIIPOCOB TECTOBOIO 3a/IaHMUS.

B cnyuae npaBuiibHOro oTBeTa Ha 18 1 6osee TecToBBIX BOMPOCcOoB (>81%) CTyACHT MOATBEPKAAET
OCBOEHHME KOMIIETEHLIUI C YPOBHEM «OTJIIMYHO», NpU oTBeTe Ha 14-17 Bompocos (61-80%) cryaeHT nox-
TBEPKJIa€T OCBOCHHE KOMIIETEHIIMI C YPOBHEM «XOpOILIO», Mpu oTBeTe Ha 9-13 Bompocos (41-60%) cty-
JICHT MOATBEPKJAET OCBOCHUE KOMIIETEHIIMM C YPOBHEM «YyJOBJIETBOPUTEIHHO», TP OTBETE MEHEE YEM
Ha 9 Bompoca (<41%) cTyeHT He MOATBEPKIaeT HEOOXOAUMBIM ypOBEHb 3HAHUI U OLIEHUBAETCS HEYIO-
BJIETBOPUTEIBHO.




IIpuioxenue 2

Metoanueckue PECKOMEHIAIIMHA I10 OCBOCHHUIO TUCITUITIMHBI «Puzuka»

1. MeToanuyeckune peKOMeHIAIUU NPENoIaBaTe 0

Jucuuminza « @u3nka» BKIOYaeT B ceOsl:

Ounas popma oOydeHws:

- IEKIMOHHBIE 3aHATHUS — 36 4acoB;

- MpaKTUIeCKue 3aHATHs — 52 Jaca,

- mrabopatopHbie paboThl — 36 YacoB;

- IPOMEKYTOUYHYIO aTTECTALINIO — 3K3aMEeHbI B 1 1 2 cemecTpax.

3aouHas popma 00yueHHUsL:

- JICKIIUOHHBIC 3aHATHS — 14 Jacos;

- IPaKTUYECKHE 3aHATHUS — 8 Jaca,

- nabopaTopHblie paboThl — 12 yacos;

- KOHTpOJIbHAs paboTa;

- IPOMEKYTOUYHYIO aTTECTALUIO — 3K3aMEHBI B 1 U 2 cemecTpax.

Ilepen HauasoM U3yuyeHMs AUCLMILIMHBI IPENOJaBaTelb JOJKEH O3HAKOMUTH CTYAEHTOB C paboudei
MPOTpaMMO M OIIECHOYHBIMH MaTepualaMu MO JUCLUUIUIMHE, C BUJAMH Y4eOHON U CaMOCTOSITEIbHON paboThI,
HEPEeYHEM JIMTEPATYPhl U HHTEPHET-PECYPCOB, ¢ (hopMaMu TeKyLIeH U MPOMEXYTOUHOM aTTeCTalluy, ¢ KpUTe-
PHUSIMH OLICHKH Ka4eCTBA 3HAHUM JJI1 HTOTOBOM OLIEHKH I10 TUCIUILINHE.

[Ipu npoBeneHnn NEKIMH, TPENOaaBaTEeb:

1) dopmynupyeT TeMy U 1eNb 3aHATHSA, OOBSBISAET YUeOHbIC BOIPOCHI;

2) u3naraeT OCHOBHbBIE TEOPETHUECKHUE MTOJIOKEHMUS;

3) ¢ IOMOIIBIO TEXHUYECKUX CPENICTB 0OYyUEHUS W/WIIM TOJ] 3alUCh JaeT ONpPEaesICHUs] OCHOBHBIX IO-
HATHH, pacyeTHBIX (popMyII;

4) mpoBOIUT MPHUMEPHl U3 OTEUYECTBEHHOTO M 3apyOEKHOTO OIbITA, JAeT TEKYIIWE CTaTUCTUYECKHE
JAHHBIE 11 HAIJIJHOTO M 00pa3HOro MpPeCTaBICHUs U3y4aeMOro MaTepuaa;

5) B KOHIIE 3aHATHUS BBIJACT BOMPOCHI Ul CAMOCTOSATEIbHOTO U3yYEHHUS.

Ha 3ansaTHAX 1a00paTopHOro LUKJa CleAyeT 0OpaTUTh BHUMaHUE HA COOTBETCTBUE BHIOMPAEMBIX CTY-
JICHTOM CPEJICTB BBHIMIOJIHEHUS pelIaeMbIX B paboTe 3aay.

Kaxxnas mabopatopHas paboTa 0opKHA OBITH OQOpMIICHA | 3aIlUINEHA B COOTBETCTBHH C TPeOOBaHU-
SMU. 3aluTa MPOU3BOAUTCS Mociie 0QOPMIICHHUS OTYETa 110 padoTe.

Bo BpeMs BbINOIHEHUS 3aJaHUN B y4eOHOW ayIUTOPHM CTYIEHT MOXKET KOHCYJIbTHUPOBATHCS C IPEIO-
JaBaTeseM, ONpenessaTh Hambosiee FPQPEKTUBHBIE METOMbI pEIIeHUs MOCTaBIEHHBIX 3anad. Ecin kakas-To
YacThb 3aJlaHHsI OCTAETCs HE BBIIIOJIHEHHOM, CTYICHT MOXET MPOJOJKUTh €€ BBIIOJIHEHHE BO BpeMs BHeay -
TOPHON CAMOCTOSITEIEHON pabOTHI.

JUs OLIEHKH MOJyYEHHBIX 3HAHUN U OCBOCHHUS y4eOHOro Marepuana 1o KakaoMy pasielly U B LEJIOM
[0 TUCIUIUIMHE MPENOoAaBaTeNlb UCIOIB3YEeT (POPMBI TEKYIIET0 KOHTPOJIS U KOHTPOJIS 3HaHUI 00ydaromuxcs
IIPY IPOBEIEHUH TPOMEXKYTOUHOM aTTeCTaIUH.

2. Meroauyeckue peKOMeHAAlNU CTyAeHTaM

[Ipuctynas x u3y4eHHI0 HOBOM YyUe€OHOM MUCIMIUIMHBI, CTYJAEHTHI TOJDKHBI O3HAKOMHUTBCS ¢ paboueit
POTpaMMOii, OLIEHOYHBIMH MaTepHaliaMH, Y4eOHON, HAyYHOH U METOIUYECKOH JIUTEpaTypol, NMEIOIIEHCs B
OUNOC CK® MTVYCH,

['myOuHa yCBOEHUS AUCIUILTAHBI 3aBUCUT OT aKTUBHOM M CUCTEMAaTUYECKON pabOThI CTYICHTA Ha JIEK-
LUSAX U IPAKTUYECKUX 3aHITHUSX, a TAK)KE B X0JI€ CAMOCTOSTENIbHOM paboThI, 110 U3yUYEHUIO PEKOMEHI0BAaHHOM
JIUTEPATYPHI.

2.1 Memoouueckue yKkazanus 011 00y4aouuxcsa no n0020moeKe K 1eKYUOHHbIM 3AHAMUAM
Baxxno cocpenorounTh BHHMaHHE Ha COAEpPX aHUM JIEKUHUH. DTO MOMOXET Jydlle BOCIHPUHUMATH
y4eOHBI MaTepral U YSICHUTh B3aUMOCBSI3b MPOOJIEM 10 BCEH TUCITUTUIMHE.



OcHOBHOE cofiepKaHue JIeKIMH Iiefiecoo0pa3Hee 3aliChiBaTh B TETPAIl B BUJE KIIOUEBBIX (hpa3, mo-
HATHUHA, TE3UCOB, 00OOIICHUH, CXeM, OMOPHBIX BBIBOJOB. HeoOxomumo oOparaTh BHUMaHUE Ha TEPMUHBI,
(OpMYJIMPOBKH, PACKPBIBAIOIINE COACPNKAHUE TE€X WM WHBIX SBICHUN M MPOIECCOB, HAYYHBIC BBIBOABI U
MpaKTUYECKHe peKoMeHaanuu. JKenareabHo OCTaBIsATh B KOHCIEKTAX MOJIs, HA KOTOPBIX J€NaTh IOMETKH U3
PEKOMEHIOBAaHHOU JIUTEPATYPHI, JOMOIHSIONIEH MaTepuaa MPOCITYIIAaHHON JIEKIIUHU, a TaKXKe MOTICPKUBAO-
e 0co0yro BaXKHOCTh T€X WIIM UHBIX TEOPETUYECKUX MOJIOKEHUA.

C 1enpro ySCHEHHsI TEOPETUIECKUX TOJIOKEHUH, pa3pelieHus] CIIOPHBIX CUTYaluid HEOOXOANMO 3a/a-
BaTh MPENOJaBaTel0 YTOUHSIONIME BONPOCHL. JIJis 3aKperyieHus! Co/lep:KaHus JEKIUU B MaMATH, HEOOXOJUMO
BO BPEMsI CaMOCTOSTEIbHONH paOOThl BHUMATEIHHO MPOYECTh CBOW KOHCIEKT M JIOTIOJMHHUTH €r0 3alUCIMU U3
y4eOHUKOB U PEKOMEHIOBAHHOM JTUTEPaTyPhI.

KoHcnektupoBaHre YuTaeMbIX JICKIHA U UX MOCJIEIYIOIIas 10padoTKa cCiocoOCcTByeT Oomee Tiy0oKo-
MYy YCBOCHHIO 3HAHHM, U TIOATOMY SIBIITFOTCSI BaXKHOUM (hOpMOH y4eOHOH ACSITEIHPHOCTH CTYACHTOB.

2.2 Memoouueckue yKazanus 0asa 00y4aroujuxcsa no n0020moeKe K 1adopamopHvim padomam

JlaGopaTopHble 3aHATHS IO JIIOOOKH yueOHOH NUCIMIUIMHE MPOBOAATCS B COOTBETCTBUU C pabodyeid
MporpaMMoi 3Tol y4eOHOM TUCIIUIUIMHBI B YCTAHOBJICHHBIC PACTTUCAHUEM YaChl.

WHCTpyKTaX 10 TeXHUKE 0€30MacHOCTH, MpaBUIaM MOXKapHOU O€30MaCHOCTH U MIPaBUJIaM BHYTPEHHE-
T'O pacrtopsi/ika B JJa0OpaTOpuu MPOBOAMTCS MPETOaBaTeeM Ha IIepBOM JIabopaTopHoM 3aHsATHH. Ha sToM ke
3aHATHH CTYJCHTaM COOOIIAI0TCS:

- IporpamMma BCETo MPEICTOSIIETO Ja00paTOPHOTO IHKJIA;

- YCJIOBHUSI B3aUMOJICHCTBUS CTYJICHTOB C IpENojaBaTeieM B MPOLECCE BBIMOIHEHHS J1a00OpPaTOPHBIX
pabor;

- YCIIOBHSI KOHTPOJISI CAMOCTOSATENIBHOM paboThl CTYAEHTOB, BKIIIOYAs MpaBuia 0hopMIICHUS OTYETOB
110 JTaOOPATOPHBIM PadOTaM M MX MOCIICIYIONIEH 3allUTHhI;

- Ipyras Heooxoaumast nHpopMaIus.

Opraau3anus 1a00paTOPHBIX padOT BKIIOYAET:

- CaMOCTOSITEIIbHYIO BHEAYJUTOPHYIO MOATOTOBKY CTY/ICHTA K BBITOJHCHHIO KKIOW OTICIbHOU 1a00-
paTopHOil pabOTHl B COOTBETCTBUU C €€ MPOrpaMMON B PaMKax YacoB, BBIJEICHHBIX Ha CaAMOCTOSTEIHEHYIO
npopabOTKy MaTepuaia B IporpaMMe JUCIUTLTAHBI;

- BXOJTHOH KOHTPOJIb MPETIOIaBaTeNIeM CTEIICHH MOITOTOBICHHOCTH KaX/I0TO CTYICHTA K BBITIOJIHEHUIO
nabopaTopHbIX paboT;

- BBITIOJIHEHHUE MTPOTPaMMBI JIAOOPATOPHBIX PabOT B IOJTHOM 00bEME;

- 0pOpMIICHHE OTYETA U €T0 3alIUTy KaKIBIM CTYICHTOM B YCTAHOBJICHHBIC CPOKH;

- popMHpOBaHUE TpENoJaBaTeIeM PEHTHHTOB KaXKAO0TO U3 CTYJICHTOB IO PE3yJIbTaTaM BBHITIOJHEHUS U
3alIUThl UM OTJIEJIBHBIX JTA0OPATOPHBIX PA0OT U UX LUKJIOB (UCIONB3yeTCsl MOMYJIbHO-PEUTHHIOBAsI CHCTE-
Ma).

OreHKa Ka4ecTBa BBITIOJIHECHUS JTa0OPATOPHBIX paOOT KaXIbIM CTYJACHTOM IMPOHU3BOJUTCS MPEToaBa-
TEJIEM OTAEIBHO 3a TOATOTOBKY K paboTe, ee BHIIIOJIHEHUE U 3aIINTY.

2.3 Memoouueckue yKkazanus 0ia 00y4arouuxca no n0020moeKe K nPAKmui4ecKum 3aHamuim

[lenbl0 MPAaKTUYECKUX 3aHATUH SBISAETCS 3aKpEIUIEHUE TEOPETUYECKHX 3HAHUM, MOJyYeHHBIX HpU
W3Y4YEHUU JUCLUILIUHBL.

[Tpu NOATOTOBKE K MPAKTUYECKOMY 3aHATHIO 11€J€CO00Pa3HO BBIIOIHUTE CIEAYIONINE PEKOMEHIAIIH:

- U3YUYUTh OCHOBHYIO JINTEPATYpPY; 03HAKOMUTLCS C JONOJHUTEIBHON JIUTEpaTypoi, HOBBIMU ITyOJIH-
KalUsAMH B IEPUOJANYECKUX M3/IaHUAX: XKy pHaJIax, razeTax u T.x.;

- IpU HEOOXOUMOCTH JOopabOoTaTh KOHCHEKT JeKIuil. [Ipu 3ToM ydecTh pekoMeHAaluu penojaBaTe-
751 ¥ TpeOOBaHUs yueOHON MPOrpaMMBl.

[Tpu BHINMOTHEHUH MPAKTUYECKUX 3aHATUN OCHOBHBIM METOJOM OOYUYEHHMsI SBISETCS CaMOCTOSTENIbHAS
paboTa cTyJeHTa Mo ynpaBieHueM npenojasareis. Ha HUX MONOIHAIOTCS TEOPETUYECKHE 3HAHUS CTY/EH-
TOB, UX YMEHHE TBOPUYECKH MBICIHUTD, aHAJIU3UPOBATh, 0000I1aTh N3yUYEHHBIM MaTepual, MpoBEPSETCS OTHO-
IIIEHUE CTYIEHTOB K OyAayIiel npodeccnoHanbHOM e TeTbHOCTH.

OrneHKa BBINOIHEHHON pabOThl OCYILECTBIISIETCS MPENOAaBaTeIeM KOMILIEKCHO: 110 pe3yJIbTaTaM BbI-
MOJTHEHHUS 3aJJaHUH, YCTHOMY COOOLIEHHIO U O()OPMIICHUIO PaOOTHI.

[Tocne moxBeeHNUS UTOTOB 3aHATHS CTYIEHT 00sI3aH YCTPAHUTh HEIOCTATKH, OTMEUEHHBIE TPETIoaaBa-
TEJIEM IPU OLIEHKE €ro PabOTHI.



2.4. MetoauyecKkue yKa3aHus JJsl 00y4ar0HUXCsl 0 NOAr0TOBKe KOHTPOJIbHOI PadoThI

B xoze BbINoiIHEHUs! KOHTPOJIBHON pabOThI CTYACHT peIIaeT CIeayIoIne 3a1a4H:

1. YrnyGneHHo u3ydaeT TEOpETUIECKHN MaTepuall, OJy4IeHHBIA Ha CECCUHU.

2. IlpuoOpeTaeT HaBBIKM IPUMEHEHHS MTOJTyUYEeHHBIX 3HAHUH IS peIICHHUs TOCTaBICHHBIX 3a/1a4.

[TopsiioK BBIMOTHEHUST KOHTPOJIBHOW paOOThI MPUBEICH B METOAMYECKUX MaTepHualiaX Mo €€ BhITOJHE-
HHIO. KpI/ITepI/II/I OLICHKHN KOHTpOJII:HOI\/JI paGOTBI HpI/IBeIIeHI:I B OILICHOYHBIX MaTepI/Ianax JUCIHUITIIINHBI.

3. MeToauueckue peKOMeHIAMH 1JIs1 00y4aIoIMXCs M0 CAMOCTOSITeILHOM padoTe

CamocrosTenbHas paboTa CTYACHTOB SBISETCS COCTABHOM 4YacThi0 y4eOHOH pabOTHl M MMEET IIEIbI0
3aKperyieHHe U YIIIyOJieHUE MOTyYeHHbIX 3HaHUN M HABBIKOB, MMOMCK M MPUOOpETEHNE HOBBIX 3HAHUM, B TOM
YHcIIe ¢ MCIOJb30BaHHEM aBTOMATH3HMPOBAHHBIX 00YyYalOIIUX KypcoB (CHCTEM), a TaKXKe BBIMOJIHEHUE yueo-
HBIX 3aJJaHU, MOATOTOBKY K MPEJICTOSIIIUM 3aHATHUSAM, 3a4€TaM U IK3aMEHaM.

CamocTosiTenbHast paboTa BO BHEAyAUTOPHOE BPEMsI BKIIFOUAET B CeOs:

- IOBTOPEHHE JIEKIIMOHHOTO MaTepuara;

- MOJITOTOBKH K J1a00paTOpHBIM paboTaM (MPaKTHYECKUM 3aHATHUSIM);

- U3y4CHHs Y4eOHOU U HAyYHOU JTUTEPATYPHI,

- pCeuIiCHUA 3a1a4, BbIIAHHBIX HA MMPAKTUYCCKUX 3aHATUAX,

- IOATOTOBKH K TECTUPOBAHUIO;

- BBIJICJICHUC HaH60nee CJIOXKHBIX U HpOGJ’IeMHLIX BOIIPOCOB 110 1/13yqaeM0171 TCMC, MMOJIYUYCHUC PA3BIC-
HEHUI ¥ peKOMEHAIHi 10 JaHHBIM BOIPOCaM C MpernoiaBareasiMu Kadeapbl Ha UX eXKEeHeIeIbHbIX KOHCYIb-
TalUIX;

- IPOBEJCHUE CAMOKOHTPOJS IyTEM OTBETOB HAa BOIPOCHI TEKYIIETO KOHTPOJIA 3HAHUH, pelleHus
MNpEACTAaBJICHHLIX B y‘IGGHO-MeTO,Z[I/I‘IeCKI/IX MaTepuaiax Ka(beﬂpm 3aJga4, TCCTOB.

[lepen BhIONIHEHNEM BHEAyJUTOPHON CAMOCTOSTEIbHONU paboThl MpenogaBaTellb MPOBOIUT UHCTPYK-
Tax (KOHCYJbTAIIMIO) C ONPECICHUEM LIeTH 3aJaHHsl, €T0 COACPKaHMs, CPOKOB BBHIMOTHEHHSI, OCHOBHBIX Tpe-
O0BaHMIA K pe3yJIbTaTaM paboThl, KPUTEPUEB OIICHKH, (HOPM KOHTPOJISA U TIEPEUHSI HICTOUHUKOB U JIUTEPATYPHI.

OOBIYHO MOCTAaHOBKY 3a/1a4yu 00y4aeMbIM Ha MPOBEACHHE CaMOCTOATEIHHONU pabOThl MPEnoaBaTeNb
OCYIIECTBIISIET HA OJTHOM U3 3aHSATHH, IPEAIIESCTBYIOMIEMY JaHHOMY.

MeToauky caMOCTOSITeNTbHOM paboThl Bce 00ydaeMble BHIOMPAIOT WHAUBUAYAIBHO.
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