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1. Ilean ocBOEHUS TUCHHUILINMHBI

Hemsamu ocBOEHUS TUCHUIUIMHBI « DU3UKA» SBISIIOTCS:

- CO3JlaHHE Y CTYACHTOB CHCTEMATH3HPOBAHHBIX 3HAHMA U YMEHHUH MO (uU3HKe,
MTO3BOJISIOIIMX OPUEHTUPOBATHCS B OTOKE HAYYHOW U TEXHHUYECKOW MH(POpMaLUU;

- (¢opMHUpOBaHNE HAYYHOTO MBIIUICHUS U €CTECTBEHHOHAYYHOTO MHPOBO33PECHMUS,
03HAKOMJICHUE CTYJCHTOB C OCHOBHBIMH JOCTHKEHUSMU COBPEMEHHOMN (U3UKH;

- NpuoOpeTeHHE MpPaKTUYECKUX  HABBIKOB, HEOOXOAMMBIX [UISI ~ HU3y4EHUs
€CTECTBEHHOHAYYHBIX, 001IENPO()ECCUOHATIBHBIX U CHEIHAIbHBIX JUCLUIUIMH.

2. Mecto mucuuimiaabl B cTpykrype OOII 6akanaBpuara

Juctnummaa «®dusnka» oTHOcUTCS K 0a3oBoi dactu bioka 1 «JlucturminHb
(Momynu)» U BXOAHUT B 0Opa30oBaTeNbHYI MPOrpaMMy MOJATOTOBKM OakajiaBpa IO
HanpapieHuto noAaroroBku 20.03.01 Texnocdepnass Oe3omnacHOCTh W HPOPUITIO
noAaroroBku «TexHocdepHas 6€30MacHOCT» O4YHOM (hOpPMBI OOYUECHUS.

JucuunnrHa «®@u3nka» B3aMMOCBSA3aHA JIOTUYECKA W COJAEPKATEIbHO-
METOJMYECKH CO CIEAYIOIUMU JUCHUITMHAMU U npaktukamu OOIT:

B 6a3oBoit yactu buoka 1 «/{lucunMnianHbl (MOIYJIH)»:
- BBICIIIasl MaTeMaTHKa;

- TEOpETUYECKasi MEXaHHKA;

- TeTI0(U3HKa,

- 3JICKTPOHHKA U 3JEKTPOTEXHUKA.

3. IlepeyeHb MIaHNPYEMBIX Pe3yJIbTATOB 00yUYeHHUS MO JUCHUIIUHE
«Pu3nKa», COOTHECEHHbIE C IVIAHMPYEMBbIMHU pe3ya1bTATaAMH 0CBOCHUSA
0o0pa3oBaTe/IbHOM MPOrpaMMBbl.

B pe3ynbraTe OCBOCHHMS JOUCHUILIAHBI «Duzuka» y oOydaronmxcs
(OopMHPYIOTCS CIIEYIOIME KOMIETEHIIUU U JAOJHKHBI OBITh IOCTUTHYTHI CIEAYIOIINE
pe3ynbTaThl 00yYeHUs Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIIMX KOMITETEHIIUMNA:

B pe3ysabTarte ocBoeHMs
Kon 00pazoBaTe/bHOI
Ilepeyenb NIAHUPYEMBIX pPe3yJIbTATOB
KOMIEeTeHUH NMPOrpaMMbl 0BVICHIS 10 AL
u odyuyawouuiicst 10/KeH y AHCIHILT
00J1a1aTh

4. CTpyKTypa U coiep:KaHue QU CUUIINHBI

O6miass TpyIMOEMKOCTh JUCHUILIMHBI COCTaBiseT 8 3auéTHBIX eAuHuIl, T.e. 288
akajeMudeckux yaca (u3 Hux 144 gaca — camocrtosTeNbHas paboTa CTyJACHTOB).
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-CIIOCOOHOCTBIO  paboTaTh
CaMOCTOSTEIEHO

® OCHOBHBIC 3aKOHBI U ITIOHATHA CI)I/I3I/IKI/I
® OCHOBHBIC CbI/I3I/I‘IeCKI/IC MCTOIbI
HCCJIICAOBAHUA

® IIPUMEHATH 3HAHUSA MO PU3HUKE K PEIICHHUIO
MPAaKTHYECKUX 33719

® JCHOJIB30BAaTh MATEMAaTHYECKHUH armapar
IIPH BBIBO/IE (PH3NYECKHX 3aKOHOB

® IJJAHUPOBATh U BBINOJIHSATH Y4eOHOE
IKCIIEPUMEHTAIBHOE H TEOPETUUECKOE
uccienoBanue QU3NUCCKUX SBICHUN

BJIA/1€Th:

® CHCTEMOM TEOPETHYECCKUX 3HAHUI 10
¢buzuke

® METOOJIOTHEH U MeToIaMH (PH3HIECKOTO
IKCTIEPUMEHTA

® HaBbIKaMH PpCUICHUA KOHKPECTHBIX 3a1a4 U3
pas3HbIX obnacTei GU3UKU HA YPOBHE,
COOTBETCTBYIOILIEM TPEOOBAHHAM
o0menpodeccuoHaTbHOM MOITOTOBKU
OakamnaBpa 1o HaIPaBJICHUIO

I1K-22

— CIIOCOOHOCTRIO
HCIIONB30BATh 3aKOHBI U
METOZbI MATEMATUKH,
€CTECTBEHHBIX,
T'YMAHUTAPHBIX U
SKOHOMHYECKUX HAyK MPU
pelIeHu
po(ecCHOHATBHBIX
3ajau

3HATh:
® (OCHOBHBIC 3aKOHBI U ITIOHATHUA (1)H31/IKI/I
® (OCHOBHBIC (bI/I3I/I‘IeCKI/IC METOAbI
WCCIIEIOBAHUS
yMeThb:
® [PUMEHATH 3HAHU N0 (PU3KKE K PELICHHIO
MPAKTUYECKUX 3a7a4
® [UIaHUPOBATH U BBIINIOJIHATH y‘-IGGHOG
IKCIIEPUMEHTATEHOE B TEOPETHUECKOE
HcclieIoBaHnEe (PU3UUECKUX SIBICHUN
BJa/1eTh:
® CHCTEMOHW TeOPETHYECKUX 3HAHHH 1O
¢buzuke
® METOJOJIOTHEH U METOAaMHU (PH3HYECKOTO
JKCIIEpUMEHTA
® HaBBIKAMH PELICHMS] KOHKPETHBIX 3a/a4 U3
pas3HbIX oOnacTeil (U3UKU HA YPOBHE,
COOTBETCTBYIOIIEM TPEOOBAHHIM
o0menpodeccuoHaIbHON MOIOTOBKH
OakanaBpa 110 HAIPaBJICHUIO

Ha nepBoM kypce BO BTOPOM ceMectpe Bhiaensercss 4 3au€THhIX eauHuinl (144

aKaJeMUYECKHX Yaca, U3 HUX /2 Jaca — cCaMOCTOsITeIbHast paboTa CTYJECHTOB),

Ha BTOopoM kypce B TpeTbeM ceMecTpe - 4 3auéTHbIX equHullbl (144 akageMUuecKux

yaca, U3 HUX /2 4aca — caMocCTosiTelbHasi padoTa CTYJIEHTOB).
Paznenst aucuunmnabl «DU3HKay W3Y9ar0TCs Ha IEPBOM U BTOPOM Kypcax.

Bropoii cemectp: nekiuu — 1,5 yaca B Henento (27 4acoB), CEMUHAPCKUE 3aHSTHS
— 1 gac B Henento (18 yacon), maGoparopHbie paboThl — 1,5 yaca B HeAento (27 4acoB),

(dbopma KOHTPOJIS — 3a4ET.




Tpetnii cemectp: nexiuu — 1,5 gaca B Heento (27 9acoB), CEMHHAPCKUE 3aHATHS
— 1 gac B Henemnto (18 yacon), maGoparopHbie paboThl — 1,5 yaca B Hegemto (27 4acoB),
(dbopma KOHTPOJIS — HK3aMEH.

CrpykTypa u coaepxaHue AUCHUILUIMHBI «Du3uka» mo cpokam U BUAAM pabOThI
oTpaxeHsl B [IpunoxxeHuu.

Coneprxkanue pa3ieioB JUCHUILUIUHBI.

Bropoii cemecTp.

MexaHuka.

IIpenmer mexanuku, €€ paszpenbl. Cucrtema orcuéra. MarepuanbHas TOYKA.
Tpaekropusi, IyTh, iepeMelieHrue. BEKTOpBI CKOPOCTH M YCKOPEHUs. TaHTeHIMalIbHAs U
HOpMaJIbHAsl COCTABJIAIONIAs YCKOPEHUs. AGCOIIOTHO TBEPIOE TEO0. YTI0Basi CKOPOCTh
U YIJIOBOE YCKOPEHHE, UX CBA3b C JINHEHHOW CKOPOCThIO M YCKOPEHHEM. 3aKOH UHEPIIHH.
Nuepuumanbabie cuctemMbl oTcuéra. Macca, ummynbsc, cuna. Bropoit 3akoH HeroToHa.
VYpaBHEHUE JABWKEHHS MaTepuaibHOM TOuku. Tpetunt 3akoH Hprootona. 3akoH
BCEMHUPHOTO TATOTEHHUs. ['paHMIlbl NMPUMEHHUMOCTH 3aKOHOB Hprorona. lleHTp Macc
MEXaHMYECKON CUCTEMBI, 3aKOH JABVKCHHUSI LIECHTPA MaccC. 3aKOH COXPAaHEHUS UMITYJIbCa U
€ro CBsI3b C OJIHOPOJHOCTHIO MPOCTPAHCTBA. J[BM)KEHHE TeNl C MEPEMEHHOM MaCCOM.
Pabora mnepemenHoil cunbl. Kunernueckass sHeprus. lloTeHuuanbHass >HeEprus.
KoncepBatuBHubie cumbl. lloTeHIManbHbie MOJs. 3aKOH COXPAHEHUS MEXAHMYECKOU
SHEPIUH U €r0 CBS3b C OJJHOPOAHOCTHIO BpeMeHHU. [luccunanus sueprun. [Ipumenenue
3aKOHOB COXPAHEHHWsI DHEPIUM U HUMIYJbCa JJIs OINUCAHUS CTOJIKHOBEHHUS YacTULl U
TBEPABIX TeJ. YOPYTUM U HEynpyru ynap. MomeHT uHepuuu teina. MOMEHT CHUIIbIL.
MOMEHT uMIlyJIbCca MATEPUAIBHOW TOYKH, MOMEHT HMIIYJbCAa Te€Ja OTHOCUTEIBHO
HEMOJABWKHOW OCH. YpaBHEHHE MOMEHTOB. (OCHOBHOE YpaBHEHUE JUHAMHKHU
BpamarenpHoro  aBuwxkeHus.  Teopema  Ilreiinepa. Kunernueckass — >Heprus
BPAIAIOIIETOCA TBEPAOTO TENIA. 3AKOH COXPaHEHN MOMEHTA UMITYJIbca. CHITbI HHEPLIVH.
[IposiBneHNnE CUII MHEPLUMH B IPUPOJIE. IKBUBAICHTHOCTH CUJI UHEPILIUU U CUJI TATOTCHUS.
["apMonunyeckue konedaHus U UuxX xapakTepucTUKu. CBOOOIHBIE 3aTyXaroUIie KojeOaHus
ocisuisitopa. Beinyxienasie konebanus. Pezonanc. Cnoxxenue kosiebanuii. BektopHbie
nuarpaMmmbl. BosiHbl. YpaBHEHHE BOJTHBI. YTIPYTUe BOJIHBI B ra3ax, )KUAKOCTIX U TBEPABIX
Teax.

Konuenuusi e1MHCTBA MPOCTPAHCTBEHHO-BPEMEHHBIX
OTHOILIEHUH B MIPUPOIE.

[Tpuniun otHOCcUTensHOCTH ["anmunes. [IpeoOpa3zoBanus ["anunes. Knaccuueckuii
3aKOH cJIoXeHus ckopocTei. [TocTynatel cnenuanbHoi Teopun oTHocUTENbHOCTH (CTO)
OiiamreliHa. OTHOCHUTENTHLHOCTh OJHOBPEMEHHOCTH H TmpeoOpa3zoBanus Jlopenta.
CokpalieHue JJIUHBI U 3aMEJJICHUE BpPEMEHU B JBIXKYLIUMXCS CHUCTEMaX OTCUETa.
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PenaruBncrckuii umnynsc. Bropod 3akoH HpOTOHA B PENSITUBHCTCKOM JHMHAMUKE.
B3anmocss3pe Maccsl 1 sHepruu B CTO.

MouiekyasipHas pU3MKAa U TEPMOJTUHAMMKA.

[loHATHE O CTATUCTUYECKOM M TEPMOAMHAMUYECKOM METOAAX HCCIEAOBAHUM.
Makpockonn4YecKHe MapaMeTphl Kak CpeIHUE 3HaueHus. TemnoBoe paBHoBecue. Mozelnb
uaeanpbHoro raza. (OCHOBHOE YypaBHEHUE MOJIEKYJIPHO-KMHETUYECKOW TEOpHH
UJICANBHOTO ra3a. YpaBHEHUE COCTOSIHUS HealbHOro rasa. [loHstue o Ttemmepartype.
Yucio creneneid cBOOOIBI MOJIEKYJ. 3aKOH PaBHOMEPHOT'O paclpeiesIeHUsl SJHEPTUU 110
creneHsM cBoOoapl. Pacnipenenenne Makcpemna. Pacnipenenenne bonbsiimana. Cpentee
YHCIIO CTOJIKHOBEHUN MoJieKyn. CpefHsis AmuHa cBOOOIHOTO mpolera.

SBnenus nepeHoca. TermnonpoBoaHocTh. uddy3us B razax, >KHIKOCTSIX U TBEPIBIX
Tenax. BA3KoCTh.

Ileppoe  Hayasio  TepMOAMHAMMKW. BHyTpeHHsss  sHeprus.  TemIoeMKOCTb.
OrpaHM4eHHOCTh  KJIACCHYECKOM  TEOPUM  TEIUIOEMKOCTH.  BrTopoe  Hawaio
TepMoarHaMHUKU. Kpyroselie niporecchl (UKIbl). TeraoBble IBUTaTeau U XOJOAWIBHbBIE
mammbbl. Hukn Kapno u ero KIIZ. OOpatumeie U HeoOpaTUMbIE IPOLIECCHI.
[IpuBeneHHOE KOJIMUECTBO TeIuIa. DHTPONHsA. CTaTUCTUYECKUNA CMBICI SHTPOIIHH.

Tperuii cemecTp.

DJIEKTPUYECTBO U MATHETU3M.

DnekTpuueckne  3apsaapl. 3akoH  Kynona.  DnekTpocTaTHUeckoe — TOJI€.
HanpspkeHHOCTP M mOTEHLMAN dJeKTpocTathdeckoro mnoisa. Teopema Iaycca B
MHTErpalibHOM (hOpMeE U ee MPUMEHEHHUE JIJIs1 pacyeTa JIeKTpuueckux nojuei. [lorenmuann.
CBs3p MeEXIy HanpsHKEHHOCTBIO TOJA M MOTEHUHAIOM. OKBUIIOTEHUHAJBHBIC
noBepxHOCTU. Juanextpuku. llomsspuzanus audnekTpukoB. Hanpsxk€HHOCTH mois B
IUAJIeKTpUKe. Pacnipenenenue 3apsa0B B IPOBOJHUKE. DIEKTPOEMKOCTh POBOJHUKOB.
Konzaencaropsl. DHeprus 3apssKkeHHOro KoHaeHcatopa. O0bEMHAs IIIOTHOCTh SHEPTUU.
VY caoBue CynecTBOBaHMS NOCTOSHHOIO TOKA. Cuila ¥ IIIOTHOCTh TOKAa. CTOPOHHUE CUJIBI.
OnexkTpoABMXKYyIIas cuia. 3akoH OMa B MHTETpaibHOU U nuddepeHnnanbHon popmax.
3akon Jxoyns-Jlenma. IlpaBuna Kupxroda. 3oHHas Teopus 31€KTPONPOBOAUMOCTH
METAJIJIOB. 3aBUCUMOCTh COMPOTHUBIICHUSI METAJUIOB OT TemmepaTypbl. CoOCTBEHHas U
IIPUMECHAsI TMPOBOJAMMOCTb TMOJYNPOBOJAHUKOB. OJIEKTPUYECKH TOK B BaKyyMe.
TepmoanekTpoHHast SMUCCHS. DIEKTPUUECKUN TOK B ra3ax. [lonsTue o mia3zme.
MarnautHoe 1osne. Bektop MarHuTHOM MHAYKUUHW. MarHuTHBIM MOMEHT KPYrOBOI'O TOKA.
3akoH buo-Casapa-Jlaruiaca. MarHutHoe noJjie NpsIMOJIMHEMHOTO W KPYTOBOT'O TOKA.
3aKOH MOJIHOTO TOKAa. MarHuTHOE B3aMMOJIEVCTBHE TOCTOSIHHBIX TOKOB. Crita Amriepa.
Cuina Jlopenna. /[BuKeHue 3aps10B B dJEKTPUUECKUX U MATHUTHBIX MOJSAX. MarHUTHBIN
notok. Pabota B MarHutHOM mojie. MonekymnspHsle TOkM. HamarHMYeHHOCTb.
Hanpspok€HHOCTH MArHUTHOTO TOJIs1. J[MaMarHeTuky, napaMarHeTuKu, GeppoMarHeTHKY.
SIBNeHHEe MAarHUTHOTO THUCTEepe3uca. SIBIeHUE SJIEKTPOMATHUTHOW WHAYKIHUH. 3aKOH
@apanesa. Ilpasuno Jlenma. CamMOMHIyKUIMS W B3aMMOMHIYKUHA. VHIYKTUBHOCTB.
OO0beMHasi MIOTHOCTh 3HEPTUHM MArHUTHOTO MOJIA. DJIEKTPUYECKHM KoJieOaTenbHbIN

koHTyp. uddepennmanbHoe ypaBHEHHE TapMOHUYECKUX  DJIEKTPOMArHUTHBIX
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KoJieOaHuil. AKTUBHOE CONTPOTUBIIEHUE, HHIYKTUBHOCTh, EMKOCTh B LIENU [I€PEMEHHOIO

ToKa. Pe3onanc wHanpspkeHuii.  BuxpeBoe  anekrpuyeckoe  mose.  Ilimockas

3JIEKTPOMAarHuTHas BojiHa. BoinHoBoe ypaBHeHue. Bexkrop Ymosa-IloiiHTHHrA.
BoJsiHOBast onTHKAa M KBAaHTOBast (PpU3MKa

KorepeHTHOCTP M MOHOXPOMAaTMYHOCTh CBETOBBIX BOJH. BpemMsa wu [iuHa
KOrepeHTHOCTH. [IpocTpaHCTBEHHAsI KOTEPEHTHOCTh. Y CJIOBUE MUHUMYMa U MaKCUMyMa
npu uHTeppeperuun. Meton IOura. Metonsl HaOmoAeHUs UHTEpPhEPEHIUU.
Hudpakmust  cBera. [lpunnun [roiirenca-®Openens.  Meton 30H  Dpenens.
[IpsimonuHeitHOe pacnpocTpanenue cBeta. [udpakius cBeta Ha KPYrJIioM OTBEPCTHH U
aucke. [lpubmmxenue Ppaynrodepa. udpakius Ha OAHOW W MHOTHUX MIETAX.
Hudpaknuonnas pemérka. [udpakius peHtreHoBckux iyudeir. @opmyna Bymwga-
bperra. [lonstue o ronorpadguu. Jlucnepcus cBeta. DIEKTPOHHAS TEOPHUS ITUCIIEPCUU.
O6nactu HOpMaTbHOUM U aHOMaTbHOM aucniepcuu. [lornomenue ceeta. EcTecTBeHHBIN U
noJisipu30BaHHbld  cBeT. Ilomsgpusanusa cBeta npu oTpakeHuH. llossipusanvoHHbIE
IIPU3MBI U NOJIAPOUALL. BpallieHre ioCKOCTH NOJISIPU3aLAH.

TeroBoe wuznyuenue. AOcomoTHo uY€pHOoe Teno. 3akoH Kupxroda. 3akon

Credana-bonpuiMana. 3akoH cmelieHuss Buna. Pacnpenenenue sHeprum B CHEKTpPE
abcomoTHO 4€pHOro Ttena. «YiabTpaduoneroBas karactpoda». KBaHToBas rumotesa
[nanka. ®opmyna Ilnanka. Buemnuiét ¢orosddekt u ero 3akoHbL. YpaBHEHUE
OliHmTeHa Ui BHewHero ¢otosddexra. DHeprusd u uMmnyiasc (oToHOB. JlaBieHue
cBera. EQMHCTBO KOPIYCKYJSIDHBIX M BOJHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO
W3JIy4YEHUS.
PasButne npencraBnenuit o ctpoeHuu aroma. Moxaemu aroma. Teopus atoma bopa.
Crnextp aroma Bonoponaa. HecocToSITENbHOCTh KIIACCUYECKOM TEOPUHU aToMa. BosIHOBBIE
cBoiicTBa MuKkpouactull. ['unoresa ne bpoins. Audpakuus snekrpoHoB. CoOOTHOLIEHUE
HeonpeneneHHocTel. BonHoBas (QyHkuusA, €€ CTaTUCTUYECKH CMBICI. YpaBHEHUE
[Ipenunarepa misi cTalMOHAPHBIX cOocTOsSHUM. Bomopomonono0usiii atoM. KBaHTOBEBIC
yucna. CrivH anektpona. [Ipunnumn [aymu. CrioHTaHHOE M MHAYLIMPOBAaHHOE U3ITyYEHHE.
Jlazepsl.

5. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Meroauka TpenojaBaHUs JUCHMILNIMHBL  «Pu3KMKa» MOpeaycMaTpUBAET
UCIIOJIb30BAaHUE PA3IUYHBIX (OPM MPOBEACHUS  TPYNIOBBIX U WHIUWBHUIYAIbHBIX
ayJIMTOPHBIX 3aHATHN B COUETAHUU C BHEAYIUTOPHOU pabOTOM C 1esbio PopMUpOBaHUS
U pa3BUTHUA MPOPECCUOHATBHBIX HABBIKOB O0OYYAIOIINXCSL:

- TIOJIFOTOBKA K BBIMOJHEHHUIO JTA0OPATOPHBIX padO0T (PpU3MUECKOro MPAKTUKyMa B
naboparopusx kabeapsl «Duzukay;

- 00cy>X/IeHue U 3amuTa pedepaToB Mo TUCIUILIINHE;

- MOATOTOBKA, IPEJICTABICHUE U O0CYKJCHHE MPE3EHTAIIHI;

- OopraHu3anus ¥ NPOBEJACHHE TEKYIIET0 KOHTPOJS 3HAHUU CTYIACHTOB B (popme
KOHTPOJILHOM paOOThI W/UiTK OJIAHKOBOTO TECTUPOBAHUS;

- IIPOBE/ICHHE MHTEPAKTUBHBIX 3aHATUH MO NPOLEAYpPE MOJATOTOBKM K MHTEPHET-

TECTHUPOBAHUIO Ha calTax: I-exam.ru, fepo.ru;
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- ICTIOJIb30BaHKNE MHTEPAKTUBHBIX (JOPM TEKYIIETO KOHTPOJISI B (POpME ay TUTOPHOTO
¥ BHEAYJIUTOPHOTO MHTEPHET-TECTUPOBAHUS.

VYeneHbI BeC 3aHATHM, MPOBOJAMMBIX B HMHTEPAKTHUBHBIX (opmax, ompejesieH
IJIAaBHOM  II€JIbI0  00pa30BaTEIbHOM MpOrpaMMbl, OCOOCHHOCTHIO KOHTHHICHTA
oOyJaromuxcst U cofepkaHueM IUCHUIUTMHBI «Du3uka» W B IEJ0M 1O AUCIHUILIINHE
coctaBisieT 33 % ayIUTOPHBIX 3aHATUIN. 3aHATUS JICKIIMOHHOTO THIIA COCTABIAIOT 67%
OT 00beMa ayJUTOPHBIX 3aHATHUH.

6. OneHo4vHbIe cpeacrsa AJIA TEKYHIETro KOHTPOJIA ycnneBaeMoCTH,
HpOMeH(yTOqHOﬁ aTreCcTallui 10 uToraM OCBOCHHUA JUCHUIIJIMHBI U yqeﬁﬂo-
MeTOoAHYecKoe o0ecreyeHue CaMOCTOSATEIbLHOM paﬁoTbI CTYACHTOB

B mporiecce 00y4eHHsST UCTIONB3YIOTCS CIEAYIONINE OIEHOYHBbIC (OPMBI U CPEICTBA
TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTaIlUN:
1) Bo BTOpOM cemMecTpe
- BBITIOJTHEHHE M 3alUTa JJAOOPATOPHBIX pabOT MO0 MEXaHUKE U TCPMOJIMHAMHUKE,

- KOHTPOJIbHAS paboTa 1Mo MEXaHUKE;

- OnaHkoBOoe W (WJIM) KOMIIBIOTEPHOE TECTHPOBAHME IO MOJIEKYJIAPHOH (U3HKE H
TEPMOANHAMHUKE;

- 3a4€T IO MaTepuajlaM BTOPOI0 CEMECTpa;

2) B TPeTbeM ceMecTpe

- BBINOJHEHUE U 3aIIMTa Ja00paTOPHBIX pabOT MO JIEKTPUUECTBY U MAarHETU3MY;

- KOHTpOJIbHas paboTa IO 3JIEKTPUUECTBY U MarHETU3MY;

- BBINIOJHEHHE W 3allMTa JIabOpaTOPHBIX pabOT MO BOJHOBOW ONTHKE M KBAHTOBOU
busuke;

- OJ1JaHKOBOE€ U (MJIM) KOMITbIOTEPHOE TECTUPOBAHUE MO BOJIHOBOM ONTHKE U KBAaHTOBOMU
dusuke;

- JK3aMEH M0 MaTepualiaM TPEThero ceMecTpa.

OO0pasipl TECTOBBIX 3a/1aHHM, BAPUAHTHI KOHTPOJIBHBIX padOT AJi IPOBEICHUS TEKYIIETO
KOHTPOJISA, SK3aMEHAIlMOHHBIX OMJIETOB, puBeAcHbI B [Ipuinoxkenun 2.

6.1. @oHJ OLIEHOYHBIX CPEACTB JJIA MPOBEACHUS MPOMEKYTOYHOM aTTeCTALUMN
o0y4yaromuxcs Mo JMcuUnIInHe «DusuKa.

6.1.1. Tlepeuenb KOMMETEHIMI C yKa3aHHWEM D3TarnoB WX (OPMHUPOBAHUS B IMPOIIECCE
OCBOCHHMS 00Pa30BaTEIHHON MTPOTPAMMBI.
B pesynbTaTe 0CBOCHUS TUCIUTIIIUHBI (POPMUPYIOTCS CIECTYIONTUE KOMIIETEHITUN:

Kon B pe3yabTare ocBoeHusi 00pa30BaTeJbHOH NPOrpaMMbl 00y4aKOIIUICSA
KOMIIETCHIIUH J0JIKeH 00/1a1aTh




OK-8

CITOCOOHOCTBIO PaboTaTh CaMOCTOSITEIHHO

[1K-22

3aga4

CITOCOOHOCTBIO MCIOJIB30BATH 3aKOHBI U MCTOAbI MAaTCMAaTHUKH, CCTCCTBCHHBIX,
TYMAaHUTAPHBIX U SKOHOMHWYCCKUX HAYK IIPpHU PCUHICHUN HpO(bCCCI/IOHaJ'II)HBIX

B npornecce ocBoeHHsI 00pa3oBaTEIbHOM MPOTpaMMBbl JAHHBIE KOMIIETCHIIUH, B
TOM YHCII€ WX OTJENIbHBIE KOMIIOHEHTBI, (JOPMUPYIOTCS MOATAHO B XOAE OCBOCHUS
OoOy4aronMMUCs JTUCUUIUIMH, IPAKTUK B COOTBETCTBUM C YYEOHBIM IUITAHOM U
KaJIeHJapHbIM rpauKoM y4eOHOro mpolecca.

6.1.2. Onucanue noka3sareyel 1 KPUTEPUEB OLICHNBAHUS KOMIICTCHIM,
(opMupyemMBbIX 110 UTOraM 0CBOEHHS JUCHHUILIUHBI «PHU3UKA), ONMCAHNE KA
OLlEHUBAHUS
[Tokazarenem KOMIIETEHIIUH  Ha JTamax Hx
dbopMHUpOBaHUS SABISETCS JOCTIXKEHHE OOYYaIOIIUMHUCS IUIAHUPYEMBIX Pe3yJIbTaTOB

OLICHUBAaHUA Pa3INYHbIX

O6y‘-ICHI/IH 10 AUCHUITIIINHC «Dusukan.

Kpurtepun oueHuBanus
IMoka3arean
2 3 4 5
OK-8 - criocoOHOCTH padoTaTh CaMOCTOSITEIbLHO
3HATH: OOyuaromuiics OOyuaromuii | OOy4aromuics OO0yuaromuiics
HCTOYHUKHA JEMOHCTPHUPYET MOJTHOE | Cs JEMOHCTPUPYET JIEMOHCTPHUPYET
MOJTYYECHHUSA OTCYTCTBUEC HUJIU ACMOHCTPUPY | YaCTUYHOC IIOJIHOC
SHAHMI 0 HEJ0CTAaTOYHOE €T HEIIOJIHOE | COOTBETCTBHUE COOTBETCTBHE
dusnKe B COOTBETCTBHE ) COOTBETCTBHE | CIICYIOIIUX 3Ha}£1/11?1: CIIeAyIOMHX
06DBEMe, CIIE/IYIOUNX SHAHMH: OH | CHE/YIOIWMX | OCYLICCTBISCMBIH 3HAHUU: OH
HEC 3HACT UCTOYHHUKOB 3HAHUMU. MOMCK HYXHOM IMTOUCK HaXOoOIuT Ha60p
HE00X0TMMOM g .
HYXXHOU HH(pOpMaIIUU OCYIIECTBIIsIE | HY)KHOH MH(GOpPMAIUK | UCTOYHUKOB

UL OCBOCHIA MBIH TIOUCK SIBJIICTCS TIOJTHBIM, HO | 3HAHHIA 110
oon “H(OPMAIIMO | JOMYCKAKTCS (usuke,

HHBIX HE3HAYUTCIIbHBIC HOSBOJ’I?H'OHII/H‘/’I

WCTOYHUKOB | OIMIUOKHU, HETOYHOCTH, | PACKPHITH

HE SABJSIETCS | 3aTPYAHCHUS NpU UCCIIETyeMYIO

IIOJIHBIM, I10 AHAJIMTUYCCKUX TEMY BO BceH

pany oreparusx. MOJTHOTE.

MOKa3arelei,

obyJaromuiic

s




HCIIBITHIBAET
3HAYUTEIHHBI
e
3aTpyJHEHHS
pu
OTIEpUPOBAHU
u
MTOTYEPITHYT
BIMHU
3HAHUSAMU
IPH UX
IIepeHoce Ha
HOBEIE
CUTYaIIH.

yMeTh:
HaXOIUTh U
CIIOJIb30BaTh
HCTOYHHUKHU
3HAHWH 110
¢buznke

OOyuaromuiics He
YMEET WU B
HEJIOCTAaTOYHOM
CTEIICHU YMEET
HaXOIUTh U
HCIIOJIH30BaTh
MCTOYHUKHU 3HAHUM I10
¢duznke

OO0yuaromuit
cs
JIEMOHCTPHPY
€T HEeTIOJIHOE
COOTBETCTBHE
CIIeTYFOIINX
YMCHHMN:
HaXOAWUTh U
HCTIONTE30BAT
b UCTOYHHUKH
3HaHUH 1O
¢busznke.
Homyckarotc
s
3HAYUTETbHBI
€ OIINOKH,
MIPOSIBIISIETCS
HEJO0CTaTOYH
OCTb YMEHUH,
10 sy
ToKazaTesieH,
00yUaroIuiic
ST
WCTIBITHIBAET
3HAYUTETbHBI
e
3aTpyJHEHHS
pu
OIEpUPOBaHU
1 YMEHUSAMHU
MIPH UX
IIepeHoce Ha
HOBBIE
CUTYaIIH.

OOyuaromuiics
JEMOHCTPUPYET
YJaCTHIHOEC
COOTBETCTBHE
CIEAYIOUIUX YMEHUH:
HaXOJINUTh U
HCIOJIb30BaTh
WCTOYHMKH 3HAHUHU I10
(uzuke. YMeHus
OCBOCHBI, HO
JIOITyCKAOTCA
HE3HAYUTECIbHbIE
OIIMOKHM, HETOYHOCTH,
3aTPYAHCHIUS IPU
AHAJIUTUYECKHUX
onepanusix, IepeHoce
YMEHUH Ha HOBBIE,
HECTaHJapTHEIE
CUTYALIUH.

OO0yuaromuiics
JIEMOHCTPHPYET
TIOJTHOE
COOTBETCTBHE

() (S13% 100111704
YMEHUM:
HAXOJWTh U
UCIIOJIb30BaTh
HACTOYHUKHU
3HAaHUHU 1O (U3HKE
. CBoOOIHO
OrepupyeT
MPHOOPETEHHBIMU
YMCHHSIMH,
MIPUMEHSIET UX B
CUTYaIUsIX
TTOBBIIIIEHHON
CJIOXHOCTH.




BJIA/ETh:
Mertomamu
MOMCKa U
paboTsI ¢
HCTOYHHUKAMH
3HAHUM 110
¢busuke

OO0yuaromuiics He

BJIAJEET WU B
HEeJOCTAaTOYHON
CTENEHU BIIAJEET

METOoAaMu ITIOMCKa 1

paboThI C

UCTOYHHUKAMU 3HAHUN

1o Gpu3uKe

Oo6yuaromuii | OOydaromuics

Cs1 BIIaJeeT YaCTHYHO BJIaIeCT
METOJIaMHU MeToIaMH IIOUCKa 1
IOMCKa U paboTsI ¢

pabortsi ¢ UCTOYHUKAMU
UCTOYHMKAM | 3HaHMU 1O (usuke,
Y 3HAHUU 10 | HaBLIKM OCBOEHEI, HO
¢busuke, JIOTTYCKaIOTCSI
JIOIYCKAKOTCS | HE3HAYMTETbHBIE
3HAYUTEIbHBl | OIIMOKU, HETOYHOCTH,
€ OIINOKH, 3aTpyAHCHUS IPU
NpOSIBIAETCS | AHATUTUYECKHX
HEJOCTATOYH | OIepalHsxX, HepeHoce
OCTh YMEHHI Ha HOBBIE,
BIIAJICHUS HECTaHJAapPTHBIC
HaBbIKaMH I10 CI/ITyaLII/II/I.

psny

oKa3aTeleH,

OO0yuaromuit

cs

HCIIBITBIBACT

3HAYUTEIbHBI

e

3aTpyAHCHUS

pH

IIPUMCHCHUHN

HABBIKOB B

HOBBIX

CUTyaluiax.

OO0yuaromuiics B
IOJIHOM 00beEME
BJIZleET
METOIAMHU
MTOMCKa 1
paboThl ¢
HCTOYHHUKAMHU
3HAHUH 110
¢dusuke,
CcBOOOIHO
MIPUMEHSIET
MOJTyYCHHBIC
HAaBBIKU B
CUTYyaIUsIX
THOBBIINICHHOMN
CHOXHOCTH.

MK-22 - cnioco0HOCTh MCMOIb30BATh 3AKOHbI M METO/IbI MATEMATHKHU, €CTeCTBEHHbIX,
TYMAHUTAPHBIX H IKOHOMHYECKMX HAYK NMPH pelleHNH NpodeccuoHaTbHbBIX

3amay4
3HATH: Oo6yuarommuiics Oobyuatomuiics OOyuaromuiics OO0yuaromuiics
OCHOBHBIE 3aKOHbBI | J€MOHCTPUPYET JNEMOHCTPUPYET JEMOHCTPHUPYET JE€MOHCTPUPYET
Y TIOHATHUS TMIOJIHOE HEIOJTHOE JacTUYHOE HIOJIHOE
¢bu3uku 1 OTCYTCTBHE HJIH COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OCHOBHBIE HEI0CTaTOYHOE CIICAYIOIINX 3HAHUM: CIIEIYIOINX CJICAYIOIINX
busnyeckue COOTBETCTBHUE KpuTepues, GaKTOPOB U | 3HAHUM: 3HAHUM:
METObI CJIEAYIOIINX roKazarenen KpUTEpUEB, KPHUTEPUEB,
HCCIIEIOBaHMS 3HAHUH: KOHKYPEHTOCIIOCOOHOCT | (paKTOpOB U (hakTopoB U
KpUTEPUEB, 1 OpraHu3allNy; IoKas3aTesen IoKasareJien
(hakTOpOB H MEXaHU3MOB KOHKYPEHTOCIIOCO | KOHKYPEHTO-
nokasarejen W3BICKAHUS U OHOCTH CIOCOOHOCTH
KOHKYPEHTOCIIOCO | oOecreueHus OpraHM3alny; OpraHu3alNH;
O6HOCTH KOHKYPEHTHBIX MEXaHU3MOB MEXaHN3MOB
OpraHM3alINH; MIPENMYIIECTB W3BICKAHUS W3BICKaHUS
MEXaHHU3MOB OpraHH3alNH. oOecnieyeHus o0ecrieyeHust
W3BICKaHUS H JomyckatoTest KOHKYPEHTHBIX KOHKYPEHTHBIX
oOecrniedyeHus 3HAYUTENbHBIE OIUOKH, | TPEUMYIIECTB NPEUMYIIIECTB
KOHKYPEHTHBIX MIPOSIBIISIETCS OpraHu3alyy, HO | OpraHu3aluy ,
MIPENMYILECTB HEJ0CTaTOYHOCTh JIOITYCKaIOTCS CBOOOJHO
OpraHu3aluu 3HaHU, 10 psAny HE3HAUUTEJIbHbIE | ONEpUpPYET
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IoKa3areseH, OLINOKH, npruoOPETEHHBIMU
oOyJaronuiics HETOYHOCTH, 3HAHUSIMH.
HCTBITHIBAET 3aTpyIHEHUS TIPU
3HAYUTEJIbHBIC AHATUTHYECKUX
3aTpyIHEHUS IIpU onepanusx.
OTIePUPOBAHHUU
3HAHUSIMU TIPU UX
IIEpPEHOCEe Ha HOBBIE
CUTYaI1H.
yMeTb: OOyuatommuiicst He | OOy4aronuiics OO0yuaromuiics OO6yuarommuiics
MPUMEHSTh yMeeT WX B JEeMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
3HaHMs M0 QU3UKE | HEAOCTATOYHOMN HEIOJIHOE YacTHUYHOE MIOJTHOE
K PELICHUIO CTEIICHH yMEeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MPAKTUIECKUX MPUMEHSTh CIICAYIOIINX YMEHUH: CIIEIYIOIINX CJICAYIOIINX
3ajauy, 3HaHUs M0 (U3UKE | MPUMEHSTH 3HAHUS [0 | YMEHHIA: YMEHUIA:
HCTIOB30BATh K PELICHUIO (u3MKe K peIeHHIO NPUMEHSTh MIPUMEHSTh
MaTeMaTHUECKHi | MPaKTHYECKUX MPaKTUYECKUX 3ajad, 3HaHM 10 (GU3MKE | 3HAHMA N0 PHU3HKE
anmapar npu 3aj1a4, HCIIOJIF30BATh K pCIICHUIO K pCIICHHIO
BBIBOJIC HCIOJb30BaTh MaTeMaTHYECKUH NPaKTUICCKUX PaKTHYECKUX
¢duznueckux MaTeMaTHYECKUH | ammapaT PH BBIBOAE 3ajady, 3ajad,
3aKOHOB, amnmnapaTt npu (u3NUECKUX 3aKOHOB, HCIIOJIb30BaTh UCIIOJIb30BaTh
IUTaHUPOBATH U BBIBOIC IUTAHUPOBATH U MaTeMaTHYECKHH | MaTeMaTH4eCKUi
BBITOJIHATD ¢duznueckux BBINOJIHATH yuyeOHOe anmapar npu anmapar npu
yueOHOe 3aKOHOB, 9KCIIEPUMEHTANIBHOE U | BBIBOJIE BBIBOJIC
9KCIIEPUMEHTANIbH | MJIAHUPOBATh U TEOPETUIECKOE ¢duzngecKux (buznaeckux
oe u BBITOJIHATD HCCIIEI0BaHNE 3aKOHOB, 3aKOHOB,
TEOPETUYECKOE yaebHoe (u3nUecKux sSBICHUI. IUIaHUPOBATH U IUTAHUPOBATH U
HCCIIeIOBaHNE JKCIepuMeHTalbH | Jlomyckatorcs BBITOJTHSTH BBITIOJTHSATh
(mznyeckux oe u 3HAYUTENFHBIC OIMUOKH, | yaeOHOe yaeOHoe
SIBIICHUIN TEOPETUYECKOE MIPOSIBIISICTCS 9KCHEPUMEHTAIIBH | 3KCIIEPUMEHTAIbH
HCCIIeIOBaHNE HEJ0CTAaTOYHOCTh oeu oeu
¢duznveckux YMEHUIA, TI0 Py TEOpETUIECKOe TEOPETHIECKOe
SIBIICHUIN MoKasareJet, UCCIIEI0BaHNE UCCIIeI0OBaHNE
00yJaroIuics (du3nIecKux (huzruecKux
HCIIBITHIBAET SIBJIEHUWA. YMEHUSL | SIBJICHUI.
3HAYUTEJIbHBIC OCBOEHBI, HO CBoOonHO
3aTpyIHEHHS IpU JIOITyCKaI0TCs OTepupyeT
OTIepUPOBAHUH HE3HAUUTEIbHbIE | IPUOOPETCHHBIMU
YMEHUSIMH IIPU UX OLNOKH, YMEHUSIMH,
[IEpEHOCE Ha HOBHIE HETOYHOCTH, NPUMEHSET UX B
CUTYaIIH. 3aTPpyIHEHHS IPU | CUTYyaIUsIX
AHATUTHYECKUX TIOBBINIICHHOM
ornepauusix, CIIOKHOCTH.
IIEPEHOCE YMEHUI
Ha HOBBIE,
HECTaH/IapTHBIE
CUTYyalHH.
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BJIA/IeTh: Obyuaromutiics He | OOyuarommiicsa Bianeet | OOydaromuics OO0yuaromuiics B
cucTeMon BJIaJI€eT WIN B cucTeMoin YaCTUYHO BJaJ€eT | MOJIHOM 00BbeMe
TEOPETUYECKUX HE0CTaTOYHOM TEOPETUUECKUX 3HAHUK | CHCTEMO BJIaJieeT CUCTEMOM
3HaHUM 10 CTEIICHM BilajeeT | 1o (hU3HKE, TEOPETUYECKUX TEOPETUYECKUX
dhmsuke, cHUCTEMOM METOJI0JIOTHEN U 3HAHUMU MO 3HAHUM 1O
METOAOJIOTUEH U | TEOPETUYECKUX MeTOAaMHU (PU3HYECKOTO | (PHU3HKE, ¢busuxe,
METOAaMHU 3HAHUH 1O JKCIIEpUMEHTA, METO/OJIOTHEH U METO/0JIOTHEH 1
¢uznueckoro ¢busuxe, HaBBIKAMU PEILICHUS METOAaMHU METOAAMU
9KCHEPUMEHTA, METOAOJIOTUEH U | KOHKPETHBIX 3a/1a4 U3 ¢u3ngecKoro ¢uznveckoro
HaBBIKAMHU METOAaMHU pasHbIX obmacTeit 9KCTIIEPUMEHTA, JKCIIEpPUMEHTA,
peeHus ¢uzngeckoro ($u3uKy Ha ypoBHeE, HaBBIKAMHU HaBBIKAMU
KOHKPETHBIX 9KCIEPUMEHTA, COOTBETCTBYIOIIEM pereHus peLeHus
3aja4 U3 pa3HbIX | HaBBIKAMHU TpeOOBaHHUIM KOHKPETHBIX KOHKPETHBIX
obnacTeit GU3NKK | PEIICHHS obmenpodeccHoHaIbHO | 33134 U3 Pa3HbIX 3a/1a49 U3 Pa3HbIX
Ha ypOBHE, KOHKPETHBIX 1 TIOJTOTOBKH obnacrelt ¢pusuku | obmacreit Gu3nKU
COOTBETCTBYIOIIE | 3a7a4 U3 pa3HbIX | OakanaBpa 1o Ha YpOBHE, Ha YPOBHE,
M TpeOOBaHUSIM oOnactell GU3NKU | HAMPABJICHUIO B COOTBETCTBYIOIIIE | COOTBETCTBYIOIIE
obmenpodeccnor | Ha ypoBHE, HETMOJHOM 00BheMe, M TpeOOBaHUSIM M TpeOOBaHHUIM
aNBbHOM COOTBETCTBYIOIIE | OIYCKAIOTCS obmenpodeccrod | obmenpodeccruon
IIOATOTOBKH M TpeOOBaHUSIM 3HAYHUTENbHBIC OMINOKH, | albHON aIbHOU
Oakanaspa 1o obmenpodeccnod | MPOSBIAETCS MOATOTOBKH ITOATOTOBKH
HaIpaBIEHUIO aNBHOM HEJ0CTaTOYHOCTh OaxanaBpa 1mo OaxaaBpa 1Mo
IIOATIOTOBKH BJIaACHUA HaBBIKaAMH I10 HaIlpaBJICHUIO, HaIlpaBJICHUIO,
OakanaBpa 1o pALy moKasarenei, HaBBIKU OCBOEHBI, | CBOOOJIHO
HaIpaBJICHHUIO OO6yuarommuiics HO JOIYCKAlOTCS | MPUMEHSET
HUCIIBITBIBACT HE3HAYNUTCIIbHbIC IMOJTYYCHHBIC
3HA4YUTCIIbHBIC OHII/I6KI/I, HaBbIKH B
3aTpyIHEHHS IpU HETOYHOCTH, CUTYyaLusix
[IPUMEHEHNH HABBIKOB B | 3aTPYJHEHUS IPH | MTOBBILIEHHON
HOBBIX CUTYyallUAX. AHAJIUTHYCCKUX CJIO’KHOCTH.
ornepauusix,
NepeHoce yMEeHUi
Ha HOBBIE,
HECTaHAAPTHBIC
CUTYyalUH.

IIkanbl OeHUBAHUSA Pe3y/abTATOB POMEKYTOYHON ATTECTAMU M UX ONMCAHME:

(DO[)M(I npome.mymouuoﬁ ammecmauuu.: zauem.

[IpomexyTouHast arrectanusi oOydaromuxcss B popme 3auéra MpPOBOIUTCS IO
pe3yJbTaTaM BBITIOJIHEHUSI BCEX BUAOB yU€OHOU pabOThI, MPEIYCMOTPEHHBIX YUCOHBIM
[JJAHOM M0 JaHHOM AUCHUIUIMHE (MOAYJI0), MPU 3TOM YUHMTHIBAIOTCS PE3YJIbTAThI
TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH B TeueHUe cemecTpa. OLieHKa CTENEHU TIOCTUKEHUS
OOyJarONIMMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOy4YeHHUs MO TUCHUILIHHE (MOJIYIIIO)
IPOBOJMUTCS TIpernojaBaTesieM, BEAYIIUM 3aHATHUS M0 JUCHUIUITMHE (MOIYJII0) METOIOM
JKCIIEPTHOM OUEHKU. [lo uToram mnpomMeKyTOYHOM arTecTaluu 10 JUCIUILUIMHE
(MOTYJTI0) BBICTABIISIETCS OLIEHKA «3aU4TEHO» WM «HE 3aUTEHOY.
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K npomeosxcymounoti ammecmayuu  0onyckaiomcs —moabKo — CMYyOeHmul,
BbINONHUBULUE BCE BUABL YUEOHOU pabombl, npedycmMompeHHbvle pabouell npocpammo no
oucyuniune «QDuzuxkay (ycnewHo Hanucasuiue KOHMPOJIbHbIe padomvl, YCNEeulHo
npoweouine mecmol, 8bINOJHUBUIUE U 3AWUMUBLULUE TaDOpamopHvie pabomut)

HIxaJuaa
Onucanune
OLICHUBAHUSA

BrimonHeHbI Bce BUIBI y4eOHOU pabOThI, TPETyCMOTPEHHBIE YUSOHBIM TIITAHOM.
CTyaeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHHI, HABBIKOB
MPUBEACHHBIM B TabmuIax Ioka3aTeleld, omepupyer MNpuoOpEeTeHHBIMU
3aureHo 3HAHUSIMU, YMEHUSIMU, HaBbIKAMHU, IPUMEHSAET UX B CUTYaLUsAX [OBBIIICHHOU
cinoxHoctd. [Ipy 3TOM MOryT OBITH JOMYIIEHBI HE3HAYUTENbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS NPU AaHAIUTUYECKHUX OlEepalusix, IepeHoce 3HaHUM
Y YMEHHI Ha HOBbIC, HECTAHIAPTHBIE CUTYALINU.

He BbimonHeH onuH mnu Oosiee BUAOB y4eOHOH palOThI, MpeayCMOTPEHHBIX
y4eOHbIM 1maHoM. CTYAEHT JeMOHCTPUPYET HETOJIHOE COOTBETCTBUE 3HAHUM,
0 YMEHUH, HABBIKOB IPHBEICHHBIM B TaOJMUIAX IOKa3aTeJeH, IOIyCKaroTCs
© SATTEHO 3HAYUTENIbHBIE OMIMOKU, IPOSABISAETCS OTCYTCTBUE 3HAHUM, YMEHUM, HAaBBIKOB
10 psAAy MOKa3aresaeH, CTyIeHT UCIIBITHIBACT 3HAYUTENbHBIC 3aTPYIHEHUS IIPU

OINNCPpHUPOBAHUU 3HAHUAMH U YMCHUAMU IIPU UX ICPECHOCEC HA HOBBIC CUTYAllUU.

Dopma npomexscymouHou ammecmayuu: IK3aMeH.

[TpoMexyTouHas arTecTamus 00ydJaronmxcs B popMe dK3aMEeHa MPOBOIUTCS TI0
pe3ysibTaTaM BBIITOJHCHUS BCEX BUJIOB yueOHOW pabOThI, MPEAYCMOTPEHHBIX yUeOHBIM
IUTAHOM 10 JIAaHHOM JMCIHMIUIMHE (MOMIYJI0), NMPU 3TOM YYHTBIBAIOTCSA PE3yJIbTAThI
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TeUeHHUE ceMecTpa. OICHKA CTEIICHH JTOCTHKCHUS
0OyYarONIUMUCS IUIAHUPYEMBIX PE3yJbTaTOB OOYYEHHUs IO IUCHUILIHHE (MOJIYIIIO)
MPOBOAMTCS MPETOaBaTEIeM, BEIYIIUM 3aHATHS 10 JUCHUTUIMHE (MOIYIII0) METOIOM
JKCIIEPTHOM OUEHKU. [lo uToram mpomMeKyTOUYHOM arTecTaluu M0 JUCIUILUIMHE
(MOIy/II0) BBICTABIIACTCS OLICHKA «OTIMYHO», «XOPOIIO», «YIOBICTBOPUTEILHO» WM
«HEYIOBJICTBOPUTEIIHHOY.

K npomesicymounoii.  ammecmayuu  OONYyCKArOmcs — MOJNbKO — CHYOeHmbl,
BLINOJIHUBULUE BCE BUOBI YHEOHOU pabombl, NpedycCMOmMpeHHble padbouell NpoepamMmol no
oucyuniune «Duzuxkay (ycnewiHo Hanucasuiue KOHMPOJIbHbIE pabdomvl, YCNEeulHO
npouteouiue mecmol, 8bINOJHUBUIUE U 3AWUMUBUILE TADOPAMOPHbBLE pAbOMbL)
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HlIkana ouenusanus

Onucanue

Omauyno

Buinonnenvl 6ce 6uovl yuebHoill pabombl, npedycmMompenHbvle YYeOHbIM
naanom. Cmydenm OemMoHCmpupyem coomeemcmeue 3HAHUU, YMeHull,
HABLIKOB — NPUBCOEHHBIM 8  MAbIuyax noxasameneu, onepupyem
NPUOOPEMEHHLIMU 3HAHUAMU, VMEHUAMU, HABLIKAMU, NPUMEHSIem Uux 6
cumyayusix nosbliuerHol cioxcnocmu. Ipu smom moeym ovime 0onyujervl
He3HauumenbHble  OUUOKU, HEeMOYHOCmU,  3ampyOHeHUs  npu
AHATUMUYECKUX ONepayusx, nepeHoce 3HAHUU U YMEeHUll Ha Hogvle,
Hecmanoapmuwvle CUMyayui.

Xopouwio

Buvinonnenvl 6ce 6uovi yuebHolU pabombl, npedycmMompenHbvle YUeOHbIM
NIAHOM. Cmyodenm O0eMOHCmpUpyem  HenoaHoe, npasuibHoe
coomgemcmeue 3HAHUL, YMEHUll, HABLIKO8 NPUBCOCHHbIM 8 MAabIUYyax
nokazameneti, b0 eciu npu IMom OvLIU OONnywensl 2-3 HeCcyuecmeeHHble
owuUbKU.

Yooeremeopumenvro

Buinonnenvt 6ce 6uodvl yueOHou pabomsi, npedycMOmpeHHbvle YYeOHbIM
naanom. Cmyoenm 0eMOHCmpupyem coOOmeemcmeue 3HaHull, 6 Komopom
0C8eUjeHa OCHOBHAS, HAUDONEe BAJICHAS YACMb MAMEPUAd, HO NPU IMOM
O00NnyweHa 00Ha 3HA4YUMENbHASL OWUOKA UTU HEMOYHOCMDb.

Heyoosnemsopumenvro

He svinonnen ooun unu 6oaee 6udos yuebnou pabomsi, npedycmompeHHbIX
yuebHvim naanom. Cmyoenm 0eMOHCMpPUpyem HenoiHoe COOmeemcmesue
SHaHUUl, YMEHUL, HABLIKO8 NPUBCOCHHbIM 6 MabIuyax noxazamenet,
QONYCKAIOMCL 3HAUUMENbHbIEe OUWUOKU, NPOSIGIAEMCS OMCYMCMEUE 3HAHU,
YMeHuil, HAbIKO8 NO psdy RnoKazamenel, CmyOeHnm UCnbImbleden
SHauUMenbhble 3aMmpYOHeHUs. NPU ONePUPOSAHUU ZHAHUSMU U YMEHUSMU
npU Ux nepeHoce Ha HOGble CUMYAYUU.

DoH/ OLEHOYHBIX cpeacTB mnpeacraBieH B Ilpuioxenusix 1 m 2 Kk padouei

nporpamme.

ITpunoxxenue 1 k
paboueii mporpamme
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MUHUCTEPCTBO HAVYKU U BBICIIEI'O OBPA30BAHUS POCCUCKON ®EJEPALIN

OEIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUMA

«MOCKOBCKHI NOJTUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

Hamnpasnenue noarorosku: 20.03.01 Texnochepnas 6e30macHOCTh

OIT (mpodwib): «TexHochepHas 6€301MaACHOCTDY.
dopma 00yUCHHUSA: OUHAST

Bun npodeccronanbHOM AeSTeTbHOCTH:

MMPOU3BOJACTBCHHO-TCXHOJIOTUYCCKAA, OPTraHU3AI[MOHHO-YIIPABJIICHYCCKAA

Kadenpa: duszuka

®OH/I OHEHOYHbLIX CPEJACTB

MO JUCLUILJIMHE

duszuka

Cocras: 1. [laciopT ¢oHIa OLIEHOUHBIX CPENICTB
2. OnucaHue OLEeHOYHbIX CPEJCTB!
BapHaHT SK3aMEHAIMOHHOTO OMiIeTa
nepeveHb BOMPOCOB Ha dK3aMeH
00pa31isl BOMpocoB U3 (GOHIA TECTOBBIX 3aJaHUI
3aJlaHM€ Ha BHIMOJIHEHUE KOHTPOJIBLHON pabOThI
NepevyeHb J1adopaToOpHBIX paboT

CocraBurten:

Homenr, x.¢.-m.H. Bomnkosa JI.B.

Mocksa, 2020 rox
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MOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTU KOMIOETEHIUI

Tabomuma 1

DOPUIUKA

OI'OC BO 20.03.01 «TexnocgepHas 6€30MacHOCTb»

B mpotiecce ocBoeHUS TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIeAYIOUEe 00IeKyJIbTyPHbIe M NPodeccCHOHATIbHbIE

KOMIIeTCHIIUH !
KOMIIETEHIIUH TexHosiorust dopma .
Ilepeyenb KOMIIOHEHTOB (¢popmupoBanus OLICHOYHOI'0 Cremenu yposneit OCBOCHIT
HNHIAEKC OOPMYJINPOBKA . s KOMIIeTEeHIUH
KOMIIeTEeHIU cpecTBa
OK-8 CIIOCOOHOCTH 3HaTh: JICKITHUS, 9, Ba3oBblii ypoBeHb
paboraTh HcTounuky nosryueHus CaMOCTOSITENIbHAs 3, - cocoOeH copMynupoBaTh U
CaMOCTOSITEJIBHO 3HaHWUi 10 pusuKe u pabora, T, PacCKpbITh IPETIOKEHHYIO
€CTECTBO3HAHUIO B 00bEME, CEMHHapCKHe JIP, ¢duznyeckyro npodiemMy, a Tak
HEOOXOAUMOM J|JIs OCBOCHHS 3aHATHS, K/P, K€ U3JI0KUTh TPaJIULIMOHHbIE
OOI1 BBITIOJTHEHUE IIyTH €€ pEelICHHUs
Ymersn: 1a00paTOPHBIX IloBbIlIEHHBIN YPOBEHb
HaXOJUTh U UCIIOJIB30BATh pabor - croco0eH copMyaupoBaTh U
MCTOYHUKHU 3HAHUH 10 (pusnke PacKpBITh IPEIOKEHHYIO
1 €CTECTBO3HAHUIO ¢dusnueckyo npodiemy,
Baapers: U3JI0KUTh TPAJULMOHHBIE ITyTH
MEeTOJaMH TOUCKa U pabOThI C €€ pelIeHus, a TaK XKe e€
UCTOYHUKAMH  3HAHUH 11O COBPEMEHHOE COCTOSIHUE U
(u3MKe U eCTECTBO3HAHUIO COBpEMEHHBIE CIIOCOOBI €€
peleHus
MK-22 CMOCOOHOCTH 3HaTh: JIEKI1IMS, 3, Ba3oBblii ypoBeHb
UCITOJIL30BATb 3aKOHBI | OCHOBHBIE 3aKOHBI M ITOHATHS CaMOCTOSITCJIbHA 3, - ciocoOeH chopMynupoBaTh U
METO/bI MaTEMATHKH, GU3MKM W  eCTeCTBO3HAHUSA, pabora, T, PACKPBITh IPEITIOKEHHYIO
CCTCCTBCHHBIX, OCHOBHBIE ¢usnueckue | 1abOpaTOpHBIE JIP, (uznueckyio mpobieMy, a Tak
FYMAHHTAPHDIX 1 METO/]Ibl UCCIIEIOBAHUS. paboThI K/P, e U3JI0KUTh TPaJIULIMOHHbIE
9KOHOMHUYCCKUX HAYK
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TIPH PEIICHUU
podeCCHOHATTLHBIX
3ama4

TEXHOJIOTHH B
WHHOBAIMOHHOMN
JIeSITeIbHOCTH

YMmern:

MIPUMEHSTH 3HAHUS 110 (PU3UKE
K PEIICHHUIO MPAKTUIECKUX
3ajJa4, UCII0JIb30BaTh
MaTeMaTU4eCcKuil anmapar npu
BBIBOJIC (DU3MUYECKHUX 3aKOHOB,
IUTAHUPOBATh U BBINOJIHATD
y4eOHOE IKCIIEPUMEHTATILHOE
U TEOPETUIECKOE
UCCIeIoBaHne (PU3MUECKHIX
SIBJICHU.

Baagern:
* CHUCTEMOM TEOPETHYCCKHUX
3HaHUU o ¢busnke,

METOOJIOTHEH W METOJaMHu
(uU3NYECKOr0  IKCIEPHUMEHTA,
HaBBIKAMU pelieHus
KOHKPETHBIX 3aJad M3 Pa3HbBIX
oOnacreld (U3MKH Ha YpOBHE,
COOTBETCTBYIOILIEM
TpeOOBaHUSIM
obmienpodeccruoHanbHON
MOATOTOBKM  OakamaBpa  TIO
HarpaBJICHUIO.

IYTH €€ PENICHUS
IloBBIlIEHHBIN YPOBEHb

- c1oco0eH chOopMYITUPOBATH U
PacCKpbITh IPETIOKEHHYIO
(bu3uIecKyro mpoodiaemy,
W3JI0KUTH TPAIULIUOHHBIC TYTH
€€ pelleHus, a TaK XKe e€
COBPEMEHHOE COCTOSIHUE U
COBpEMEHHBIE CIIOCOOBI €&
pelieHus

**- CoxkpateHusi GopM OLIEHOUYHBIX CPEJICTB CM. B MPUIIOKEHHUH 2 K pabouell mporpaMMe.
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[Tpunoxenue 2

K pabouelt mporpamme
IlepeyeHb OLIEHOYHBIX CPEICTB MO AUCHUILIAHE

«DuzuKa»
HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkast xapakTepuctruka OlEHOYHOTO OLIEHOYHOTO
OoC Cpe/icTBa CpeacTsa cpexncrea B ®OC
Jluanor mnperonaBaTens cO CTyjAeHTOM, Henb |I[Ipumepsl
o KOTOpPOTro — CHCTEMATHU3allusd H TOYHCHUC
VCTHBII onpoc p ny DK3aMEHAIIMOHHBIX
1 5 UMEIOIINXCA Y CTYJEHTa 3HAHUH, IPOBEPKA €10 | GuIeTOR "
(3 -oK3aMeH) VHJUBUYAIBHBIX BO3MOXHOCTEM YCBOEHUS BONPOCOB K
Marepuana AK3AMEHV
CpeacTBo MpOBEACHHS] MPOMEKYTOUHOMN
Bomnpocsr qs
. aTTeCTAllMy [0 PE3yJIbTaTaM BBITIOJHEHUS
3auér N IMOATOTOBKH K
2 BCEX BHUAOB Y4eOHOW pabOThl B TEUECHUU M
(3) 3a49€Ty, NPUMEPDI
ceMecTpa C  MPOCTABICHUEM  OIICHKH
3a4€THBIX OWJIETOB
«3aYTEHO» WU «HE 3aYTEHO»
CuctemMa CTaHIAPTU3MPOBAHHBIX 3a/IaHHH,
3 Tect [I03BOJIAIOIIAS aBTOMaTU3UpoBaTh |DoH/ TECTOBBIX
(T) poLEeAypy H3MEpPEHHUs YPOBHS 3HAHUN W |3aJaHUi
yMeHMI oOyuatrolerocs
OneHka CIIOCOOHOCTH CTyIE€HTa MPHUMEHUTh TTepeuens
HOJ'Iy‘IeHHBIe paHee 3HAHUA JIA HpOBe)Z[eHI/IH
JIaGopartopHbie 1a00paTOPHBIX
4 aGoTbt (JIP) aHanM3a JKCIEPUMEHTa, a Takke o0padoTKu 6
p 0 3KCH6pI/IM6HTaJ'ILHI>IX JAHHbBIX U UX CpaBHeHHHC pa oT, H BOHpOCOB
TEOPETUUECKUMU PacYeTaAMHU AL MX SaIHTBI
o Kommnekr
CpencTtBo TMPOBEPKHM YMEHUW NPUMEHSTh
Koutposnbnas pabota KOHTPOJIBHBIX
5 MOJIyYeHHbIE 3HAHUS Ui pEelIeHUs 3a]ady N
(K/P) 3a/IaHui 1o
OTIPENIETICHHOTO THIIA 110 TEME U pa3/ieny
BapuaHTaM
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Dopma npomescymouHou ammecmayuu, NPoepsawas CmeneHb 0C80eHUs
komnemenyuu OK-8

Oopa3sen YK3aMEeHAIMOHHOT0 OWJIeTa

MUWHUCTEPCTBO HAVYKH U BLICLLIEI'O OBPA3OBAHU S POCCUICKOI
®EJIEPALINN

OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHWE BBICIHIET'O
OBPA30BAHUIA
«MOCKOBCKHH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI ITIOJIUTEX)

@dakynpTeT 0a30BBIX KOMITETCHIINH, Kadenpa «DPusnkar
Jucnunnuna: pusuka

Oo6pazoBarenbHas nmporpamma «TexHocdepHas 0€30TaCHOCTH
Kypce 2, cemectp 3

3K3AMEHAIIMOHHBINA BUJIET Ne 1.

1. Dnexktpuueckue 3apsiibl U WX CBOWMCTBA. 3aKOH COXPAHECHHS SJEKTPUUYECKUX 3apsIOB.
3akon Kynona.

MarunuTtHoe nosue B BakyyMe. BeKTop MarHuTHON MHAYKIIMH.

WuTepdepeHius cBeTa B TOHKUX MIIEHKAX.

Cua Toka B IpOBOJJHMKE paBHOMEPHO HapacTaeT oT lo= 1A 10 | = 3A B TeueHHe BpeMeHH
t =10 c. OnpenenuTb KOJIMYECTBO JIEKTPUUYECTBA (], IPOTEKAIOIIETO Yepe3 MONepeyHOe
CEYEHNE IPOBOIHUKA 3a 3TO BpeMsl.

Pown

VYTBepxeHo Ha 3acenanuu Kadeapsl «27 » aexadps 2020 r., npotokon Ne 5 .

3aB. kadeapoii /B.IL. Kpacun/

Bonpocek! 1J151 MOATOTOBKH K 3a4€Ty
Mexanuka

1. TocrynatenbHoe nBUKeHUE TBEPOTO Tena. MaTepuanbHas Touka. CKOPOCTh U
YCKOpPEHHE MaTepUATbHON TOUYKH.

2. YcKOpeHHe MaTepHalbHOW TOUKH MPU KPUBOJIUHEWHOM ABMKeHUU. TaHTeHIIMaIbHAS U
HOpMaJbHAsl COCTABISIONINE YCKOPEHHUS.

3. BpamarenbHoe ABHKeHUE. YTIIOBasi CKOPOCTh, YTTIOBOE YCKOPEHUE U UX CBSI3b C
JIMHEUHBIMU CKOPOCTAMH M YCKOPEHUSAMH TOYEK BPAIIAKOIIETOCS TENA.

4. VnepuuanbHbIE CHCTEMBI OTCYETa. MeXaHUYECKUI MPUHITUI OTHOCUTENHHOCTH [ anmes.
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Macca, nmnynbsc. Cuna. 3akonsl HeroToHa.

3aKOH COXpaHEHUs UMITYJIbCA.

[{enTp Macc (LIEHTp UHEPLIMHN) MEXaHUUYECKOIN CUCTEMBI U 3aKOH €r0 JABH)KEHUS.

PabGoTa nepeMeHHOMN CHJIBI.

Kunernueckas sneprus. [lorenunansHas 3ueprusa. KoncepBaTuBHbIE CUCTEMBI. 3aKOH

COXPaHEHMsI MEXaHUYECKOM SHEPIHH.

10. INoTeHnmanbpHas YHEPTUS MAaTEPHATIHLHON TOUKH U €€ CBA3b C CUJION, IEHCTBYIOIIEH Ha
9Ty TOUKY.

11. Kunernueckas 3Heprus Bpallarolierocs Tenia.

12. MoMeHT nHepLuy Teaa OTHOCUTENIBHO HENOABM)KHOW OCH BPALICHHUS.

13. MOMEHT CHIIBI OTHOCUTEIBHO HETIOIBHKHOM TOUYKH HA OCH BpalieHusi. MOMEHT CHITbI
OTHOCHUTEJIBHO HENOJBM)KHOM OCH BpalllCHUSL.

14. MomeHT nMIyibca MaTepuanbHOM TOUKU. MOMEHT uMIyibca TBEPAOIO TeNa
OTHOCHUTEJIBHO HEMOJBM)KHOM OCH BpalllCHUSL.

15. AGcomtotHO TBEpAOE Tes10. OCHOBHOM 3aKOH JUHAMHUKHU BpallaTEIbHOIO ABHXKEHUS
TBEPJIOTO TeJIa OTHOCUTENBHO HEMOABUKHON OCH.

16. 3ak0oH coxpaHEHUSI MOMEHTA UMITYJIbCA.

17. l'apmonnueckue konebanus. Y paBHEHHUE TAPMOHUYECKUX KOJIEOaHUH.

18. 'apmonnueckue konebanus. Auddepennnansapie ypaBHEHHS TApMOHUIECKUX
KoJie0aHui.

19. N'apmonmndeckue konebanuss. MareMaTHIeCKuil MasiTHHK.

20. I'apmonmndeckue kojaedanus. GU3NUECKUi MasITHUK.

21. 3aryxatomme konebanus. JJuddepenipanbHoe ypaBHEHUE 3aTyXalOMIMX KOJIeOaHMA.

22. Beinyxaenusie konebanus. Juddepenmanbaoe ypaBHeHHE BHIHYKISHHBIX KOJICOaHHIHA.

Pe3onanc.

©ooNo O

MouekyasipHasi (pM3HKa U TEPMOAUHAMHUKA

W neanbHelii ra3. YpaBHEHHE COCTOSIHUS UICAIBHOTO rasa.

JlaBjieHrE UAE€aTBHOTO ra3a Ha OCHOBE MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH.
MosnekynsipHO-KUHETUUECKOE TOJIKOBaHUE a0COIIOTHON TEMIIEPaTyphl.

Yucno creneHei cB0001bI MOJIEKYJI. 3aKOH PABHOMEPHOI'O pacHpeAeIeHUs SHEPT U 1O
CTEMNEeHsIM CBOOO/IBI MOJIEKY.

3axoH MakcBeiia Juisl pacpeesIeHNs MOJIEKYI HICAJIbHOTO T'a3a 110 CKOPOCTSIM.
3axoH bonbiimaHa Ju1s pacnpe/iesieHns YacTULl BO BHEIIHEM OTEHLIMAIbHOM TIOJIE.
IlepBoe Ha4aO TEPMOJUHAMUKH.

Krnaccuueckast MoneKyasipHO-KMHETHYECKasi TEOPUSI TEIIIOEMKOCTH UJI€aNIbHBIX a30B.
IlepBoe Ha4anO TEPMOJMHAMUKHU U U30IIPOLIECCHI.

10. [lepBoe Havano TEpMOJMHAMUKHU U a1abaTHUECKU MPOLecC.

11. SIBieHus nepeHoca B TEPMOIMHAMUYECKH HEPABHOBECHBIX crcTeMax. OIbITHbIE
3aKoHbI U Py3uH, TEIIIONPOBOIHOCTH U BHYTPEHHETO TPEHUS (BSI3KOCTH).

12. OO6patumMble U HeOOpaTUMBbIE IpoIlecChl. DHTponUs. BTopoii 3akoH
TEPMOJNHAMUKHU.

13. Tennossie aquratenu. Lukn Kapno u ero KIIJI nns uaeansHoro rasa.

14. OHTponus U BeposTHOCTb. Dopmyna bonbsimana.

NS

©CoNo O
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Oopazen onJiera A 3a496Ta

MUWHUCTEPCTBO HAYKH U BLICLLIET'O OBPA3OBAHU S POCCUICKOI
®EJIEPALINN

OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUPEXJIEHME BBICIHIEI'O

OBPA30BAHUA
«MOCKOBCKHUM HOHHTEXHEIHECKHIX YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

®DaxynpTeT 0a30BBIX KOMIETEHITHH, Kadenpa «Puznkay
JucnumnmHa: dus3nka
O6paszosatenshas nporpamma « TeXHOCEpHAsT 0€30TaACHOCTH

Kype 1, cemectp 2

BUJIET Ne 3

1. Macca, umnynsc. Cuna. 3akonsl HeroTOHA.

2. W neanpHblil ra3. YpaBHEHHUE COCTOSIHUS UJI€aIbHOTO ra3a.

Y1BeprkneHo Ha 3acenannu Kadenps! «duzuxa» 27.12.2020 r., npotoxon Ne.5

3aB. kadempoit /_Kpacun B.I1. /

n

o>

~

9.

Bonpocsl 1J151 NOATOTOBKH K IK3aMeHY 10 pa3jesy

((3JI€KTpI/I'-IeCTBO H MAar"HeTu3m»

ONEKTpHUYECKUE 3apsiibl. DIEKTpocTaTHUeCKoe nonoe. HanpspkeHHOCTs nosnd. CHIIOBBIE JIMHUU.
ITpuHIMD Cynepno3suuuy noJen.

Teopema [Maycca, ee npuMeHEHHE K pacyeTy MoJIeH.

Pabora cun anexrpocratmueckoro nons. llorenuman. CBs3p MeXAy HANPSHKEHHOCTBIO M
MOTEHIIAAIIOM.

Hwonextpuxu. [onspuzammst qusnekTpukoB. HanpsyKeHHOCTH MO B AMAJIEKTPUKE.
Pacnipenenenne 3apsiioB B TNPOBOAHMKE. OIEKTPOEMKOCTb MPOBOJHUKOB. KoHAeHCaTOpHI
OHeprus 3apsHKeHHOT0 KOHASHCATOpa M ANEKTPOCTATHUECKOTO OIS,

VYcnoBus  CymIecTBOBAaHMSI  MOCTOSHHOTO — JJIEKTpUYecKoro  Toka. CTOpOHHHME — CHUIBI.
ONEeKTPOABIKYILAS CHJIA, HAIIPSDKEHUE, Pa3HOCTh MOTEHINAIIOB.

3akonbl Oma u Jxoyins-JIeHna B MHTErpajibHON opme.

Hocurenn Toka B meramnax. Kmaccudeckass Teopust 3JI€KTpPOIPOBOJAHOCTH METAIOB. BEIBOI
3akoHa Oma u Jhxoyns-JIeHnma. 3aBHCHMOCTh CONPOTHBIICHHS MeETaljia OT TEMIIEPaTyphl.
CBepXnpoBOAUMOCTb.

KBanToBas Teopust 3MeKTPONPOBOAHOCTH. 30HHAS Teopus. Y poBeHb Depmu.

10. DneKTponpOBOTHOCTD MOIYNPOBOAHUKOB. COOCTBEHHAS M TPUMECHASI IPOBOJAUMOCTb.
11. DnexTpuuecKuil TOK B BakyyMe. TepMOdIeKTPOHHAS SMHUCCHUSI.
12. DnexTpuueckuii Tok B razax. [Ipoueccsl noHn3aunu u pekomouHauuu. [lnazma.
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10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.

23.
24.

25.
26.

13.
14.
15.

16.

17.

18.
19.
20.

21.
22.
23.
24.

MaruuTHoe 1oJ1e B BakyyMe. BekTop MarHuTHON HHAYKITNH. 3akoH bro-CaBapa-Jlamiaca.
MarauTtHoe 1moJie IPSIMOTo U KPYTrOBOTO TOKA.

Hupkynsiius BeKTOpa MarHUTHOW HHAYKITNH. BuxpeBoit xapakTep MarHuTHOTO Mojsi. MarHuTHOE
T0JIE COJICHOUIA.

Cuna Awmnepa. Cuna Jlopenma. J[BrmkeHue 3apsHKeHHBIX YaCTHIl B OJIEKTPUYECKUX ¥ MAarHATHBIX
TOJISIX.

MarnuTtHoe Tmosie B BemecTBe. MolneKyisipHble TOKH. HampspkeHHOCTh MarHMTHOTO TIOJISL.
JmamarneTuku, mapaMardHeTUKu U eppOMarHeTHKH.

SIBnenne anekTpoMarauTHOW MHAYKUWH. 3akoH Papanes. [Ipasumo Jlenma.

Camounnykuus. MTHAYKTUBHOCTH MPOBOJIHUKA. DHEPTUS MATHUTHOTO TTOJISI.

DNeKTpUYeCKUl KoneOaTenbHbId KOHTYp. JluddepeHnuanbHoe ypaBHEHHE TapMOHUYECKHX
KOJICOaHWI B €ro PEIICHHE.

BrIHyKICHHBIE 3JICKTPOMAarHUTHBIE KOJIeOaHus, IIEPEMEHHBIHN 3JICKTPUYCCKUI TOK.

AKTHUBHOE CONPOTUBIICHUE, THAYKTUBHOCTh U EMKOCTh B IIEITH IEPEMEHHOI'O TOKA.
DIIeKTpOMarHUTHOE TToJ1e. Y paBHeHHMsI MaKkcBellia B MHTETpalbHON U Aud depeHITHAIBHON GopMe.
DneKkTpoMarHuTHBIE BOHEL. BonHOBOE ypaBHeHue. IimoTHOCTS moTOKa 3HEpruu. Bektop YMoBa-
[ToitTunra.

«BoJysiHOBas1 OoNITHKA ¥ KBAHTOBAas (lmsmca»

[Imockas a1eKTpOMarHuTHasI BOJIHA.
Wntepdepenius ceera. KorepeHTHOCTh MOHOXPOMAaTHYECKUX CBETOBBIX BOJIH.

Onrtuueckas ayuHa nytd. OnTHYecKas pa3HOCTh X0/1a. Y CIIOBUE YCUJICHUS U

ocita0ieHus

CBeTa Mpu UHTepDHEepEeHITHUH.

WuTepdepeHmus cBeTa B TOHKUX TUICHKAX.

Judpakuus ceeta. [Ipuamun [oirenca-dpenens. Meton 300 OpeHens.

Judpaxius cBera Ha KPYTrJIOM OTBEPCTHH U Herlpo3padHoM aucke (Audpaxmms Openens).
Jludpakius cBeTa Ha y3KOU IIMHHOM IIeIN B HeTpo3payHoM dKkpaHe (Audpaxims
®paynrodepa).

Hudpaxius ceera Ha AUPPAKIIUOHHON pElIeTKeE.

Judpakius peHTTeHOBCKUX JIyuel Ha MpoCcTpaHCTBEHHOMU pemieTke. @opmyna Bynsga-
bperra.

[Tonsitue o ronorpadumu.

Hucnepcus ceera. HopmanpHas 1 aHOMalbHAs JUCTIEPCUSL.

[Tonspusanusa ceera. ECTeCTBEHHBIN U NOJIAPU30BAHHBINA CBET.

[TonApuzanus ceera npu oTpakeHUU. 3akoH bprocrepa.

JIBoitnoe mydenpenomiienne. [lonspuzannonnsie mpusmel. 3akoH Mastoca.

TennoBoe uznmydeHue. AOcomoTHO uepHoe Teno. 3akoH Kupxroda. 3axon Credana-
bonpnmana.

Pacnpenenenue sHepruu B crieKTpe abCOMOTHO YEPHOTo Tea. 3aKoH cMelleHus BuHa.
KBanroBas runoresa [1nanka. ®opmyna [1nanka.

Buemnnit poroapdext. 3akons! BHenIHEro GoTodddexra.

®oronbl. YpaBHeHue DiHIITeHA A1 hoTorddekra.

OuHeprus, Macca © uUMIyiIsc (oToHa. JlManekTuyeckoe eJUHCTBO BOJIHOBBIX U
KOPIYCKYJISIPHBIX CBOMCTB 3J1€KTPOMarHUTHOTO U3TYy4YEeHHUS.

Mogaenu aroma. Moznens aroma bopa. HecocTosITENBHOCTD KIIaCCUYECKOW TEOPUH aTOMa.
Hudpakaus >7mekTpoHOB U HeWTpoHOB. Dopmyna ne bpoiins. KopmyckynspHO-BOTHOBOM
Jyajau3M CBOMCTB BEILLIECTBA.

BosiHOBBIE cBOMicTBa MUuKpoyacTull. COOTHOIIEHUE HEONTPEAETEHHOCTEM.

Boanoas (t)y'HKI_II/IH U €€ CTaTUCTUYECKHUM CMBICI.

Vpasuenue Ilpenunrepa s

CTallMOHAPHBIX COCTOSTHUM.
Artom Bogopoaa. KBanroseie uncna. Crniue anexktpona. [Ipunmun [aymu.
CrioHTaHHOE W BBIHYXKJEHHOE H3ydeHue. Jlazepsl.
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Oo0pa3ub1 Bonpocos u3 GoHIA TECTOBBIX 3aJaHUI

Paznen «BosiHOBasi onTHKA M KBAHTOBasi (PU3UKA)»
Paznen Hnmepghepenyusn

1. 3aoanue

OnTuueckasi pa3HOCTh X0/1a IBYX uHTepdepupyromux BoiH A=0,3\. Onpeaenuts pasHOCTh (a3
Ag.

[ r

M 0,67

L 167z

] 0,2x

O 127
2. 3aoanue

OnTuyeckasi pa3HOCTh Xo/1a ABYX uHTepdepupyromux BosiH A=0,5A. Onpenenuts pazHocTh a3
Ag.

M

] 0,67

O] 167

] 0,2z

U 1,27
3. 3aoanue

OnTuueckast pa3HOCTh X0J1a IByX HHTepdepupyromux BoiH A=0,8 A. Onpenenuts pazHOCTh a3
Ao.

0 r

] 0,67
M 167
0 0,2«
O 127

4. 3a0anue
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OnTuueckast pa3HOCTh Xo/a IBYX uHTepdepupyromux BoiH A=0,1A. Onpenenuts pasHOCTH (a3
Ag.

0

1 0,67

M 0,27

O] 167

O 127
5. 3aoanue

Pasnocts (a3 unrepdepupyromux BoH Ap=0,67. OnpenenT MUHUMAJIBHYIO ONITHYECKYIO
Pa3HOCTh X0/1a BOJIH.

M7 031

1 0,54

1 084

1 011

L1 0,64
6. 3aoanue

Pa3nocth (a3 uarepdepupyrommx BosH Ap=mn. OnpeaeanTh HAMMEHBIIYIO ONTUYECKYIO
pPa3HOCTb X0J1a BOJIH.

L7 084

M 0,54

] 0,34

1 014

(1 0,64
7. 3a0anue

Pasnocts ¢a3 unrepdepupyromux BosH Ae=0,21t. OnpenennuT HAUMEHBIITYI0 ONTHYECKYIO
Pa3HOCTB X0J1a BOJIH.

[7 084
L1 0,54
1 0,31
M 014
L] 0,64
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8. 3aoanue

WNuTtepdepeHionHas KapTuHa OT JABYX CHH(pA3HBIX KOT€PEHTHBIX HCTOYHHKOB CBETAa UMEET BUJ]
YepeAYIOIINXCsl CBETIIBIX H TEMHBIX IOJIOC ¢ paccTostareM h=0,5MM MeX/y CBETJIBIMHU TTOJIOCAMH
. Ucrounnku pacrionoxensl Ha pacctosiHuu d=10MMm apyr ot apyra. PaccTossHue OT HCTOYHUKOB
10 ’kpana L=10m. Haiitu anuHy BOJHBI A HCTOYHHKOB.

b 0,5mxm
L1 0,75mxm
L1 0,6 mxm
L1 15mxm
O 2,8mxm

9. 3a0anue

WuTepdepeHironHas KapTuHa OT ABYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHUKOB cBeTa ¢ A=0,5MKM
UMEET BUJI YePEIYIOIINXCS CBETIIBIX U TEMHBIX MOJIOC ¢ paccTossHueM h=0,5MM MeX1y CBETIBIMU
nosocaMu. MIcTOYHHMKH pacroioKeHbl Ha paccTosiHuu d=10mM npyr ot npyra. Haiiti paccrosiHue
L OT MCTOUYHUKOB J10 FKpaHa.

L7 1m
L] 5m
M 10Mm
L] 2m
L1 3m
10. 3a0anue

WnTepdepeHinontas kapTuHa OT JBYX CHH(A3HBIX KOI€pEHTHBIX UCTOUHUKOB CBETA C JUIMHOMN
BOJIHBI A=0,5MKM HMMeeT BM]l YepeIyIOUIMXCS CBETJIBIX W TEMHBIX Ioyioc. PaccTosiHue MexIy
ucrounnkamu 0=10mm. PaccrosiHre oT MCTOYHUKOB 10 3kpaHa L=10m. Haiitu paccrosiaue h
MEX/y COCETHUMU CBETIBIMU UHTEP(HEPEHIMOHHBIMU MOJIOCAMH.

& 0,5 mm

L1 0,1 MM

L] 2 MM

L] 10 Mmm

L] 50 mm
11. 3aoanue

Pasnocts (a3 unrepdepupyromux BoiH Ap=1,67. OnpenenuT HAMMEHBIIYIO ONITHYECKYIO
pa3HOCTb X0J1a BOJIH.

M7 0,84
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(1 0,54
1 0,31
1 014
1 0,64
12. 3a0anue

Paznocth ¢a3 uareppepupyromux BoaH Ap=1,27. OnpeneanTs HAMMEHBIITYIO ONTHYECKYIO
pa3HOCTb X0/1a BOJIH.

7 0,62
1 014
1 084
L1 0,54
1 0,34
13. 3a0anue

HuTepdepeHIronHas KapTHHa OT JABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB CBETAa UMEET BU]]
YepeIyIOLINXCS CBETIIBIX U TEMHBIX MOJIOC € pacCcTOsTHUEM N=2MM MEXy CBETJIBIMHU MOJIOCAMH .
W cToYHUKH pacioyiokeHsl Ha paccTosiuud d=0,5mM npyr ot apyra. PaccTosiHie OT HCTOYHUKOB
10 3kpaHa L=2M. HaliTu [yiMHy BOJIHBI A UCTOYHUKOB.

b7 0,5mKm
1 0,75mxm
L1 0,6 mxm
L 1,5mxm
L1 0,4mrm

14. 3a0anue

WnTepdepeHinonnas KapTuHa OT IByX CUH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB CBETA UMEET BUJ]
YepeyIONINXCS CBETIIBIX M TEMHBIX MOJIOC ¢ paccTostaneM h=0,75MM MexX Ty CBETIIBIMU TIOJIOCAMHU
. McTouHnKmM pacrnosioxeHsl Ha paccTosHUK 0=I1MM apyr oT apyra. PaccTossHue OT HCTOYHHKOB
70 ’kpaHa L=1mM. HaliTi 1yiMHy BOJIHBI A UCTOYHUKOB.

&7 0,75 mxm
L1 0,5mrxm
L1 0,6 mxm
O 15mxm
L1 2,8mxm
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15. 3a0anue

WNuTtepdepeHnimonHas KapTuHa OT JABYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB CBETa C
A=0,75MKM HMEET BHJ YCPEAYIOIIMXCS CBETJIBIX W TEMHBIX IMOJIOC ¢ paccTosHuem h=0,75Mm
MEKIy CBETIBIMH IT0JI0CaMu. VICTOUHHMKH pacIojIoKeHbI Ha pacCcTosHUU O0=IMM apyr ot apyra.
Haiitu paccTossHue L OT MICTOYHUKOB JI0 DKpaHa.

&7 1u
] 10m
L] 2m
L1 3m
L] 5m
16. 3aoanue

WuTepdepeHnmonnas kapTuHa OT IBYX CHH(A3HBIX KOTCPEHTHBIX HCTOYHUKOB CBETA C JUIMHOMN
BOJIHBI A=0,75MKM HMeeT BHJ UYEpEIyIOIIMXCS CBETJIBIX U TEMHBIX MoJyioc. PaccrosiHue mexny
ucrouHrkaMu 0=1mm. PaccTosiHre OT HCTOUHHUKOB 110 3kpana L=1m. Haiitu paccrosiaue h mexmy
COCEIHMMH CBETJIBIMU UHTEP(HEPEHIIMOHHBIMH TTOJIOCAMH.

A7 0,75 mm

L] 2 MM

] 0,5 Mm

] 3 MM

L] 1,5 Mm
17. 3a0anue

WNurtepdepeniimonnas kapTuHa OT JBYX KOT€PEHTHBIX HCTOYHHUKOB CBETAa C JUIMHOW BOJIHBI
A=0,5MKM HMeeT BUI YEPEIYIOMIMXCS TEMHBIX M CBETIBIX MOJIOC ¢ PACCTOSTHHEM N=2MM MexTy
CBETJIBIMHU TI0JI0caMH. PaccTosiHie OT HCTOYHHMKOB 0 3kpaHa L=2m. Kakoe pacctosinue d MexIy
HCTOYHUKAMU?

A7 0,5 mm

] 10 mm

L] 4 mm

(1 1,5 mm

] 3,6 MM

] 0,75 mm
18. 3a0anue

[Ipy HOpMaAJILHOM OCBEIIEHUHU ILUIOCKO-BBIMYKIION JIMH3BI, PaJUyC KPUBU3HBI KOTOPOH R=5M,
compuKacaroleiicss cepudeckoil MOBEPXHOCTBIO C TOJCTOW CTEKJISHHOW TUTACTUHKOM,
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HaOmoa0TCs Kojblla HplOTOHA B OTpa)keHHOM cCBeTe. Paamyc AecsToro TeMHOTO KOJIbIla
rio=5SmM. OnpenenuTs JJIMHY BOJTHBI CBETA A.

57 0,5 Mmxm

1 0,75 Mmxm

] 2,8 MKkM

O 1,5 Mkm

] 6 MM
19. 3aoanue

Konbua Hetorona HaOdr0mal0TCs B OTPaXKEHHOM CBeTe C JUIMHOW BOJHBI A=0,5MKkM. I[lnocko-
BBIITYKJIad JIMH3a IIOMCHICHA Ha TOJCTYIO CTCKIIAHHYIO IIIACTUHKY, HNCPHCHIAUKYIISAPHYIO
HalpaBJICHUIO MajeHus cBera. Paamyc necsToro TemMHoro kombla rio=5SmM. Haiftu panumyc
KPUBHU3HBI CepruuecKoil MOBEpXHOCTH JIUH3HI R.

M 5m

L] 10w™m

L] 0,667 m

L] 3m

L] 167 m
20. 3aoanue

Konbua HeroToHa HaOnromaloTcss B OTPaXKEHHOM CBeTe C JUIMHOW BosHBI A=0,5MkM. Ilnocko-
BBINYKJIas JIMH3a IOMelleHa chepryeckol MOBEPXHOCTbI0 R=5M Ha TOJCTYIO CTEKISHHYIO
IUTACTUHKY, MEPIEeHIUKYIISAPHYIO HAllPaBICHUIO MaJieHNs cBeTa. Paanyc TeMHOro Kosbla r=5mm.
Kakoii mopsaKoBbsIit HOMep 3TOro Kosiblia m?

57 10
15
L1 40
13
] 11
21. 3aoanue

Konbia HetoToHa HaOMOJAI0TCS B OTPAKEHHOM CBETE, IJIMHA BOJHBI KOTOPOTro A=0,4MKM, mpu
HOPMAJTbHOM TAJCHUM CBETa Ha TIOCKO-BBIMYKIYIO JTUH3Y, CONMPUKACAIOIIYIOCS ChepruecKoi
MOBEPXHOCTHI0O R=4M ¢ TONCTOM CTEeKIITHHOM TuTacTUHKOMN. Haiitu paguyc rio 1ecsSiToro TeMHOTO
KOJIbLIa.

M Anm

L] 50mm

L1 10mm
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O 0,5mm
Ll 1.5mm
22. 3aoanue

Konbiia HeroToHa HAOMIOAAOTCS B OTPaXEHHOM CBeTe C JUIMHON BOJHBI A=0,4mMKkM. [lmocko-
BBINYKJIas JIMH3a CONpPUKAcaeTcs CQEepuvyeckoil IOBEPXHOCTHIO C TOJICTOW CTEKJISTHHON
IJIACTUHKOM, MEPIICHIUKYIIIPHON MMaJalolleMy IIy4Ky cBeTa. Paguyc necaroro TeMHOIO KOJbla
rio=4mm. Haiitu paanyc xpuBu3Hbl JuH3bI R.

M 4 m

L] 10m

] 167 m

O 0,8m

L1 0,667 m
23. 3aoanue

Konbua Herorona HaOnromatoTcsi B OTpaXKEHHOM CBeTe C JUIMHOW BoJHBI A=0,8MKkM. [lnocko-
BBINTYKJIasl JIMH3a IOMENIeHa c(hepryecKol MOBEPXHOCThI0O R=4M Ha TOJCTYIO CTEKJISTHHYIO
IUTACTUHKY, IEPIEHIMKYIISIPHYIO HallpaBJICHUIO NTaJieHNIo cBeTa. Ha paccTosiHuu r=4Mm oT TOUKU
KOHTAaKTa JINH3bI HAOII0JAETCsl TEMHOE KOJIbII0. Kakoil mopsKoBbI HOMEP M 3TOTO KOJIbIa?

75

12

(] 3571

19

L1 10
24. 3aoanue

Koneiia HproToHa HaOMIOMAOTCS B TPOXOMAIIEM CBET€ C JUIMHOW BOJHBI A=0,5MKM mpu
HOPMaJIbHOM MaJEHUM CBETa Ha IUIOCKO-BBIYKIYIO JIMH3Y, COIpHUKacarollyrocs chepuueckoi
MOBEPXHOCTHIO pagnyca R=5M co cTekisiHHON macTuHKoi. HaliTu pannyc o AecsSToro CBETIoro

KOJIbIIA.

L7 05mm
M 5mm
L 3,7wmm
L] 50mm
(] 10mm
25. 3aoanue
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[Tpr HOpMaIbHOM MAJCHMM Ha MJIOCKO-BBINYKIIYIO JHMH3Y, PaJnyC KpUBU3HBI KOTOpoi R=5wM,
COIPHUKACAIOUTYIOCS C(epUYecKOl MOBEPXHOCTHIO CO CTEKISTHHOM IUIACTMHKOM, B MPOXOSIIEM
cBeTe HaOonaroTes konblia HetoToHa. Pannyc necaroro ceerioro konbla ro=5Smm. Onpenenurts
JUTMHY BOJIHBI A CBETA.

57 0,5 Mmxm

O 2,8 MkM

I 0,6 MkM

O 1,5 Mkm

O 0,4 MkM
26. 3aoanue

Konbia HeroTona nabmiomarorcss B mpoxopsmieM cBere. JmuHa BomHbl A=0,5Mkm. [lnocko-
BBIMYKJIasl JIMH3a COMpuKacaeTcsi chepuyecKoil MOBEPXHOCTHIO CO CTEKISIHHOW IIACTUHKOM,
NEepPHEHANKYIISIPHON HANpPaBJICHUIO paClpOCTPAHEHHUs CBeTa. Paguyc AecsATOro CBETJIOro Kojibla
rio=5SmM. Haiitu paanyc kpuBu3HbI chepruuecKoil TOBEPXHOCTH JIUH3HI R.

M 5m

Ll 4m

Ll 167 m

L1 0,667 m

] 3wm
27. 3a0anue

Konbua HetoToHa HaGmogatoTcst B MPOXOAIIeM cBeTe ¢ JUIMHOM BosHbl A=0,5MkM. ITnocko-
BBINYKJIas JIMH3a TOMeIleHa c(hepuyeckoil MOBEpXHOCThIO paanyca R=5M Ha CTeKIsSHHYIO
IJIACTUHKY, MEPHEHIUKYIISPHYIO HAIPaBICHUIO PACIPOCTPAHEHHUs cBeTa. Paguyc CcBETIOro
kosbla r=10mm. Kakoil mopsiakoBbIii HOMEp M 3TOro Kojibla?

b7 40

15

(1 10

13

(] 3571

12
28. 3a0anue

Konwiia HeroToHa HAOMIOAAIOTCS B IPOXO/ISIIIEM CBETE, JUIMHA BOJTHBI KOTOporo A=0,4MKM mpu
HOPMaJIbHOM TIaJICHUH CBETa Ha TUIOCKO-BBIMTYKJIYIO JIMH3Y, COMPHUKACAIONIYIOCs chepruueckon
MOBEPXHOCTHIO R=4M €0 cTeKIISTHHOM TTacTHHKON. HalTn paguyc o J€CATOTO CBETIIOTO KOJIbIIA.
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7 Aym
L1 Sam
1 0,5mm
O Lvm
L1 1,20m

29. 3aoanue

B otpasxeHHOM cBeTe, [yIMHA BOJIHBI KoToporo A = 0,5 MxwM, HaOroatoTes Kosbiia HeroToHa npu
HOPMaJIbHOM TAJICHUU CBETa HA IIOCKO-BBIMYKIYIO JIMH3Y CONPUKACAIOUIYIOCS ChepudecKoi
MOBEPXHOCThIO R=5M ¢ TOJICTOM CTEKISTHHOM TutacTUHKOM. HallTu paguyc o 1ecsiToro TeMHOIro
KOJIbLIA.

M 5 mm

L] 0,5 mm
L] 10 mm
L] 50 mm
L] 3,7 mm
L] 0,75 mm

Paznen Juepaxuyus

1. 3a0anue

Yemy paBHa MOCTOsSHHAS MUGPAKIIMOHHON PEIETKH, €CIIU JJIsi TOTO, YTOObI YBUAETh KPaCHYIO
nuauto (A=700HM) B CIIEKTpe BTOPOTO MOPSIKA, 3pUTEIbHYIO TPYOy MPUIIIIOCH YCTAHOBUTH IO
yriom a=30° k ocu xoEMaropa?

M 2,8 mxm

L] 0,5 Mkm

L] 1,5 Mmkm

L1 0,75 mxm

L1 0,6 MkM
2. 3a0anue

Urobsl yBUAETh KpacHyIO JHHHUIO (A=700HM) B CIIEKTpe BTOPOTO MOPSIKA, 3PUTEIBLHYIO TPYOy
npuIIochk ycraHoBuTh Tof yrmoM o=30° k ocu kommumaropa. CBeT TajaeT Ha pemeTKy
HOpMasbHO. Kakoe 4yncio mrpruxoB HAHECEHO Ha | CM JUTMHBI 3TOM peleTkn?

b7 3571
011

(1 40
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] 10
19
3. 3aoanue

Haiiti HanOobIINiA TOPSIIOK CIIEKTPaA JJIs1 KENTON JTUHUU HaTpust (A=589HM), eclii TOCTOsTHHAS
TU(GPaKIHOHHOMN pemeTKH 0=2MKM.

b7 3
12
19
15
(1 10
4. 3a0anue

Ha mudpaknnorHyio pemeTky HOpMaJIbHO MajgaeT My9doK CBeTa. YTOI Au(PPaKIHH IJIsl HATPHEBOU
muann (M=589HM) B CIIEKTpe MepBOro MopsaKa ObLT HaiineH paBHBIM (1=17°. HexoTopas nunus
JIaeT B CIIEKTpPe BTOPOTO Mopsaka yron audpakmun ¢2=24°, HaliTi IIMHY BOJHBI 3TOM JTHHHMN.

b7 410 um

L] 447 am

] 0,3 am

] 0,6 um

L1 600 am
5. 3aoanue

Ha nudpakunoHHyo peleTky HopMaJlbHO MaJaeT MMy4YO0K CBETa OT pa3psAHON TpyOKH,
HaIOJHEHHOM renmeM. Ha Kakyro IMHUIO B CIIEKTPE TPETHETO MOPsIIKA HAKJIAAbIBAETCSl KpacHast
JIMHUSA TeIHsl ¢ ATMHOM BOIHBI A=670 HM CHEKTpa BTOPOro mopsiaka?

b7 447 um

L1 410 am

] 0,2 am

1 0,6 am

[1 600 am
6. 3aoanue

Ha nudpakinmoHHylo pemierky HOpPMaabHO TaJaeT Iy4YOK MOHOXPOMAaTHYECKOTO CBETa.
MakcHMyM TpeThero TopsKa Habmoaaercs mox yriaom ¢=36,8° k Hopmamu. Haitti mocTosHHYIO
pEIIeTKH, BEIPAXKCHHYIO B JUTMHAX BOJIH T1Q/IAfOIIETO CBETA.

M7 5
(1 10
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13
L1 40
12
7. 3a0anue

Ha mudpaknuoHHy0 pemerky HOPMalbHO IaJaeT ITIy4OK MOHOXPOMAaTHYECKOrO CBETa.
MakcuMyM TpeThero mnopsjaka HaOmomaercs moj yriom ¢=36,8° k mHopmamu. CKoIbko
MaKCHMYMOB JIaeT 3Ta Au(pakiruoHHas perieTka?

M 11

19

(1 3571

(1 10

(1 40
8. 3aoanue

Ha nudpaxnuonnyro pemerky, coxepxamyro N=500 mrpuxoB Ha 1 MM, IajaeT HOPMaJbHO
MOHOXPOMATHUYECKUI CBET C IMHOW BOJMHBI A=0,6MKM. MakCMMyM Kakoro HamOOJIBIIETO
HopsiJIKa AaeT 3Ta pemerka?

b7 3
15
11
19
(1 10
9. 3a0anue

Ha nudpakunoHHyr0 pemerky HOpMaJbHO MaJaeT MOHOXPOMAaTUYECKUH CBET C JAJUHON BOJIHBI
1=0,6 MxM. Yo audpaknuu 11s HeKoToporo Makcumyma ¢=30°, a MUHMMaNbHAs pasperaemMast

perieTkoi pasHocTh JIMH BoJIH AA=0,2uM. Onpeaenure ATUHY AUPPAKITUOHHON PEIIETKH.

M 3,6 mm

L1 50 mm

L] 10 mm

L1 0,5 Mm

0 1,2 mm
10. 3aoanue

V3Kuii mapanaenbHeIA MydoK MOHOXPOMATHYECKOTO M3TydeHHs C JUTMHOHM BomHBI A=3-10"m
najgaeT Ha rpaHb KPUCTAUIA C PACCTOSIHUEM MEKAY €ro aTOMHBIMH IUIOCKOCTSIMH 0=0,6HM.
JIudpakIHOHHBI MaKCHMyM KakoTo mopsaka Habmomaercs mox yriaom 0=30° x mimockocTtu

rpaHu?
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M7 2
1
13
19
15
11. 3a0anue

[Tnockas cBeroBas BosiHa (A=600HM) maiaeT HOPMAIBHO Ha AuadparMy ¢ KpyriibiM OTBEPCTHEM.
JHuamerp otBepctus =6 mm. 3a quadparmoii Ha paccrostHud D=3 M OT Hee HaXOIUTCS IKPaH.
Ckonbko 30H Dpenens ykianeiBaeTcsi B oTBepcTur auadparmbl? Kakum Oyner ueHTp
TU(PPaKIMOHHON KAPTUHBI HA SKpaHe: TEMHBIM HJIU CBETIIBIM?

&7 k=5, cBeTIIBIM

] k=2, cBETILIM

] k=2, TeMHBIM

] k=5, TeMHBIM

] k=3, cBeTNIBIM
12. 3a0anue

[Tnockas cBeroBasi BOJIHA IajaeT HOPMalbHO HA JuadparMy ¢ KpyrjibIM OTBEPCTHEM, AUAMETP
koToporo JI=6mm. 3a auadparmoii Ha paccTosHUU D=3M OT Hee HaXoaAUTCs dKpaH. B oTBepcTHH
nuadparMel yKiaaapiBaeTcs math (k=5) 30H @penens. Yemy paBHa 1I1MHA BOJIHBI?

57 600 um

L1 500 am

L1 410 am

] 0,6 um

] 0,2 am
13. 3a0anue

[Tnockast cBeroBas BoHa (A=600HM) MamaeT HOpMaJILHO Ha TuadparMy ¢ KpyribiM OTBEPCTHEM.
3a ngumadpparmoii Ha paccrossHMM D=3M 0T Hee HAXOAUTCS OKpaH, IJe HaOIoIaeTCs
mupakuoHHas KapTuHa. B oTBepctun auadparmsl ykiaaabiBaeTcs nmsiath (k=5) 300 dpenens.
Yemy paBeH paanyc OTBEPCTHA?

M 3 mm

O] 1,2 MM
1 0,5 MM
(1 0,1 MM
L1 3,7 MM

34



14. 3a0anue

JnmHa 1miockoit cBeToBoi BOTHBI A=500HM. PaccTtosiHMe OT BOJHOBOM MOBEPXHOCTH JO0 TOUYKH
naoronenus b=1m. Paguyc 30us1 @penens p=1mm. Uemy paBeH HOMEP 3TOM 30HBI?

b7 2
13
01
19
15
15. 3a0anue

Panuyc BTOopo#t (k=2) 30HbI DpeHens s TIOCKON BOJMIHBI p=1MM. J[iMHA CBETOBOW BOJHBI
A=500uM. Uemy paBHO paccTOSHUE OT BOJHOBOW MOBEPXHOCTH J0 TOYKU HAOIIOICHUS?

M 1wm
Ll 3wm
Ll 5Swm
] 10w
] 4m
16. 3a0anue

Pagnyc BTOpoit (k=2) 30HbI ®peHens i MI0CKOM BoiHBI =1 MM. PaccTosiHue oT BOJIHOBOM
HOBEPXHOCTH 10 TOUKH HabmoaeHus b= 1 M. Yemy paBHa JUTHHA CBETOBO BOJIHBI?

57 500 am

L] 600 am

L] 410 am

L] 447 am

] 0,6 um
17. 3a0anue

PaccrosiHre OT TOYEYHOr0 HCTOYHUKA CBETA /10 BOJIHOBOW MTOBEPXHOCTU a=1M; pacCTOSIHUE OT
BOJIHOBOU TMOBEPXHOCTH JI0 TOUKK HaOmoaeHus b = Im. Paguyc nepoii 30ub1 OpeHertst
p=0,5MM. Uemy paBHa JjIiHA BOJTHBI?

57 500 um
L1 600 am
L1 410 am
L1 447 am
1 0,6 um
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18. 3aoanue

Paccrosinue ot TodeuHoro mcrouHuka ceta (A=500 HM) 4O BOJHOBOW MOBEPXHOCTU a=IM.
Panuyc nepsoii 30861 @penensa p1=0,5MM. Uemy paBHO paccTOSHHE OT BOJIHOBOM ITOBEPXHOCTHU
JI0 TOYKU HaOJI01eH s ?

M 1wm

12w

Ll 3m

Ll 5Swm

] 167 m

L1 0,667 m
19. 3a0anue

Paccrossane ot TOoueyHoro mcrounumka cBera (A=500HM) 1O BOJHOBOH MOBEPXHOCTH a=IwM;
paccTosiHie OT BOJHOHM MOBEPXHOCTH JO TOYKHM HaOmoaeHus b=I1m. Pagmyc 3oubl Dpenens
p=0,5mm. Uemy paBen Homep 30HbI Openerns?

M1
12
19
13
15
20. 3a0anue

JlnHa BOJHBI TOYEYHOro MCTOYHMKa cBera A=500HM. Pagmyc mepBoii (k=1) 30HbI ®penens
p1=0,5MM. PaccTosiHre OT BOJHOBOIl MOBEPXHOCTU JI0 TOUKU HaOmoaeHus b =1m. Yemy paBHO
paccTosiHuE OT UCTOYHHUKA CBETA IO BOJTHOBOW OBEPXHOCTH?

M 1M

L] 3m

L] 2wm

] 5wm

] 167 m

] 0,667 m
21. 3aoanue

V3kuii napanienbHbId My40K MOHOXPOMATHYECKOTO PEHTI€HOBCKOTO U3TyUEHUS M1a/1aeT Ha TPaHb
KpHUCTaJllla ¢ PACCTOSTHUEM MEXIY €ro aTOMHBIMHU TuIocKocTsiMH 0=0,3 HM. Onpenenure JIUHY
BOJIHBI PEHTTEHOBCKOTO M3IydeHHs, ecu 1o yrioM ®=30° k MmIocKocTH TpaHHW HaGII0IaeTCs
T (paKIIMOHHBIA MAaKCUMYM TIEPBOTO MOPSIAKA.
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A 0.3 am

1 0,6 um

L1 500 am

L1 600 am

L1 410 am
22. 3aoanue

[Tnockas cBeroBast BostHa (A=600HM), HOpMaJILHO MAAAET Ha JUagparMy ¢ KpyriibIM OTBEPCTHEM
nruamerpoM JI=6mm. B oTBepcTim auadparmsl yKiaasiBaeTcs naTh (k=5) 300 @penens. Ha kakom
paccTosHUU OT 1uadparMbl HAXOJUTCS KpaH, e HalbaroaaeTcs MU pakinoHHas KapTuHa?

b7 3m
] 2wm
] 4m
] 167 m
L] 0,.8m
23. 3aoanue

Brrancnuts paanyc Bropoit (k=2) 30H61 DpeHens [Is MI0CKoN BOJIHBL. PaccTosiHue OT BOTHOBOM
MOBEPXHOCTH 10 TOUYKH HabmoaeHus b=1m. J{nnHa BosaHb A=500HM.

57 1 Mmm

] 0,5 Mm

L] 1,5 Mm

[ 4 mm

L1 50 mm
24. 3a0anue

Boeruncnuts paguyc nepBoii 30Hb1 OpeHensi, eciii pacCTOSTHUE OT TOYEUYHOI'O0 MCTOYHHMKA CBETA 0
BOJIHOBOI MOBEPXHOCTH a=1M, paccTosHUE OT BOJHOBOW MOBEPXHOCTU JI0 TOYKH HAOIIOJIECHUS
b=1 M u mmna BoiHb A=500HM.

M 0,5 mm

(1 1 mm

1 5 mm

] 3,6 MM

L] 10 Mmm
25. 3aoanue

JudpakiimonHass KapTHHa HaOJIOJAeTCs Ha PAcCTOSIHMM | OT TOYEYHOro MCTOYHHMKA CBETa
(A=600um). Ha paccrosauu 0,51 oT mcrounHuka momerneHa Kpyrijias HEMpo3padHas Mperpaia
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nuametpoM /[=1cm. Uemy paBHO paccrosiHue |, eciu mperpasa 3aKpbIiBacT TOJBKO [EHTPAIbHYIO
30Hy ®penens?

b 167 m

L] 10m

Ll Swm

] 2wm

L1 0,667 m
26. 3aoanue

JubpakiuoHHas KapTHHA HAOJOJACTCSl Ha PACCTOSHUM |=4M OT TOYEYHOro MCTOYHHKA CBETA
(A=500uMm). [TocepenuHe MeX Ty SKPaHOM U HICTOYHUKOM CBETa [TOMEIIeHa Tuadparma ¢ KpyriibiM
orBepctueM. [Ipu kakoMm paamyce OTBEpPCTHS IEHTP AUGPAKIIMOHHBIX KOJICI, HA0I0JaeMbIX Ha
sKpaHe, OyneT Hanbosaee TEMHBIM?

M 1 mm

] 2 MM

L] 0,1 MM

] 0,5 Mm

L] 3 MM
27. 3a0anue

Ha nmadgparmy ¢ KpyriasIM OTBEPCTHEM IMaJaeT HOPMAJIbHO MapajuleJbHBIH IY4YOK CBETa
(A=600uM). Ha oskpane HaOmomaercs audpakioHHas KapThHA. [IpM KakoM HauOOJIbIIEM
paccTosiHUA MeXAy auadparMod M SKpaHOM B LEHTpe NU(GPAKIMOHHON KapTHHBI emie Oyaer
HabmoaThcs TeMHoe nATHO? Jlnamerp otBepctus D=1,96 mm.

M 0,8 m
] 1wm
Ll 2™
Ll 4m
Ll 5Swm
28. 3a0anue

Panuyc yerBeproii 30Hb1 DpeHens A MI0CKOT0 BOJIHOBOTO GpoHTa I=3MM. OnpenennThb
panuyc mectoi 306l OpeHerns.

K 3,7 Mm
1 0,75 mm
1 0,5 MM
(] 0,1 MM
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] 10 mMm
29. 3aoanue

Ha menp mumpuHOl a=2MKM NaJaeT HOPMAJIbHO MapajljIeNIbHbII My4OK MOHOXPOMAaTHYECKOIO

CBeTa ¢ IIUHOM BONHBI A=589HM. HaiiTi yripl, B HampaBJICHUH KOTOPBIX OyAyT HaOIOIAThCS
MUHUMYMBI CBETA.

&7 17°;36°;62°
O 26°46°
O 30°
O 74°
O 3
30. 3aoanue

Ha menp mmpuHOi a=2MKM najaeT HOpMaJbHO MapajulebHbII IMy4OK CBETa C JAJIMHON BOJIHBI
A=580uM. HaiiTu yrisl, B HalIpaBJIeHUH KOTOPHIX OyAYT HAOII0AaThCs MAaKCUMYMbI CBETA.

&7 26°;46°
O 17°;36%62°
0 30°
O 74°
O 3°
31. 3aoanue

Ha menp mmpuHoil a=20MKM NaJaeT HOpMaJbHO MapajlIeIbHbINA MYyYOK CBETA C JJIMHOM BOJHBI
A=500uM. Haiiti mmpuHy n300pakeHHs WIETH HA JKpaHe, YIAJICHHOM OT Iend Ha |=1m.
[HupuHoli  KM300pa)kK€HUS CUUTATh PACCTOSHUE MEXAY MEepBbIMU  JU(PAKINOHHBIMU
MUHHMYMAaMH, pacloI0KEHHBIMU TI0 00€ CTOPOHBI OT INIABHOTO MaKCUMyMa OCBEILEHHOCTH.

L7 10 mm

M 50 MM

L1 5 mm

1 3,6 Mm

L1 0,5 Mm
32. 3a0anue

Ha mens mamaetT HopManabHO MapajlieNbHBIN MYy4OK CBeTa ¢ AIUHOW BONHBI A. [llupuna menu
paBHa 7A. [Tox kakum yriom OyneT HaOIIOAATHCS TPETHI TUGPAKITUOHHBIN MAaKCHMYM CBeTa?

&7 30°
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O 3
O 74°
O 2%5
O 36°
33. 3a0anue

Ha mens mupuHoit ¢=0,05MM magaeT HOPMaJIbHO MapauIeNbHBIA My4OK cBeTta ¢ A=0,6MKM.
Ornpeaenutb yroja Mexay NepBOHAYAIBHBIM HAIpPaBJICHHEM Iy4YKa CBETa U HAIPaBICHUEM Ha
YETBEPTYIO TEMHYIO JU(PPAKIIMOHHYIO MOJIOCY.

b7 2°45
O 30°
O 3

O 74°

0 36°
34. 3aoanue

Ha mens mupunoit a=0,05Mm magaer HopMaJibHO TTy4oK cBeTta ¢ A=0,6MkM. OnpeienuTs yrou
MCKAY IEPBOHAYAJIbHBIM HAIIPABJICHUCM ITy4YKa CBETA U HAIIPABJIICHUCM Ha YCTBCPTYIO CBCTIIYIO
TU(GPAKITUOHHYIO TIOJIOCY.

7 3
0 30°
O 2%5
O 74°
0 36°
35. 3a0anue

JudpakunonHas KapTuHa HaOoaaeTcs Ha pacctossHuH [=200 M 0T TOUEYHOr0 HCTOYHUKA CBETA.
Ha paccrosauu 0,5 | oT ucrouHuka momeleHa Kpyrias Hempo3pauHas mperpaga IuaMeTpoM
D=1cwm. [Iperpana 3akppiBaeT TOJBKO IEHTPAIbHYIO 30Hy Ppenens. UeMy paBHa JJTMHA CBETOBOM
BOJIHBI?

M 0,5 mxm
1 0,7 Mxm
L1 0,6 MKkM
L] 2,8 MKkM
L1 1,8 MkM
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36. 3aoanue

JudpakuroHHasi KapTHHA HAOIOAAETCS Ha PacCTOSTHUU |=167M OT TOYEYHOrO MCTOYHUKA CBETa
(A=600uM). Ha paccrosuuu 0,5 | oT mcrounumka cBeTa IOMEIIEHA Kpyriias HeEmpo3payHast
nperpaja, 3aKpbIBarolas TOJbKO [EHTPaIbHYI0 30Hy @peHnens. YUeMy paBeH AuaMeTp nperpasl?

5 10 mm
O 0,75 mm
[ 50 mm
O 1,2 MM
] 5 mm

Paznen IHonapuzayusn

1. 3aoanue

OmnpenenuTe MoKasaTesb MPEIOMIICHHUS XUIKOCTH N1, B KOTOPYIO MOrpykeH anmas (N2=2,42),
€CIM TIPH MaJIeHUH MyYKa eCTECTBEHHOTO CBETA Ha TPaHb aaMasa moj yrioM 56° , oTpaxkeHHbIi
CBET MOJHOCTHIO MOJIIPU30BAH.

M7 1,6
11,33
115
11,23
1 In3
2. 3aoanue

TIpy maeHuy CBEeTa U3 BO3AyXa Ha KPHCTAII KaMeHHOM comu yron bprocrepa pasen 57°. Uemy
paBEeH MOKa3aTeNb NPETOMIICHUs KpucTaa?

b7 1,54
11,33
L1 2,7
[l 2
L1 47
3. 3aoanue

Omnpenenure mokasareib MPEJIOMICHHs KpUCTallia, MOrpykeHHoro B Boay (N2=1,33), ecnu npu
Maa€HM Ha HEro my4dyka €CTCCTBCHHOI'O CBCTa IIOA YIJIOM 610, OTan(eHHBIﬁ CBET IIOJIHOCTBIO
HOJISIPU30BaH.

M7 2,42

12
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11,6

11,33

11,23
4. 3a0anue

I110CcKO MONAPU30BaHHBI MOHOXPOMAaTUYECKHUN JIyY CBETA [1a1aeT Ha MOJISIPU3aTOP U IOJHOCTBIO
uM racutcs. Koraa Ha myTH j1yda IOMECTHIIN KBapLEBYIO IUIACTHUHKY, INIOCKOCTh KoJeOaHui 1yua
B KBaplIEeBOIl IIaCTUHE MTOBEPHYIACh Ha yroi 7t|4. Bo CKOIBKO pa3 yMEHBIINIACH HHTEHCUBHOCTD
CBETa, MpoLIeALIas Yepe3 Noasipu3aTop?

M7 2
L] 4
7
19
(18
5. 3aoanue

JIBa TONApHM3aTOpa PACIHONOKEHBI TaK, YTO Yrold MEXIy MX IUIOCKocTsaMH cocTaBiser 300,
Onpenenure BO CKOJBKO pPa3 YMEHBIIMTCS WHTEHCHUBHOCTH ECTECTBEHHOT'O CBETa IPU €ro
MIPOXOXKACHUU Yepe3 00a monspusaropa?

M 2,7

[l 2

11,6

11,33

11,23
6. 3aoanue

JIBa moNApH3aTOpPa PACIONOKEHBI TaK, YTO YoM MEXIy HMX IUIocKocTsMH coctasiser 30°.
Ornpenenure BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCUBHOCTD IJIOCKO MOJISIPU30BAHHOTO CBETA MPHU
€ro TMpOXOXKJIEHUH dYepe3 o0a TMOISIpU3aTopa, €CIu IIJIOCKOCTh IEPBOro MOJspU3aTopa
napasuieNbHa MIOCKOCTH KoleOaHui malarolero ceera?

57 1,33

L1 2,7

[l 2

11,6

] 1,23
7. 3a0anue

JlBa TIONMApHM3aTOpa PACHONOKEHBI TaK, YTO YTOd MEKIy MX IUIOCKOCTAMH cocTaBiser 600,
Ornpenenurte BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCUBHOCThD TJIOCKO TOJISIPU30BAHHOTO CBETA MPHU
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€ro TPOXOXKICHUH uepe3 o0a TONApHU3aTOpa, €CIH IUIOCKOCTh IIEPBOTO  IOJIIPH3ATOPa
napaiesbHa MII0CKOCTH KoJleOaHui Majaromiero ceera’?

M7 4
18
12
7
19
8. 3aoanue

I[Ba nojisipu3aropa pacrojOXEHbI TaK, 4YTO YIoJd MEXAY HMX ILUIOCKOCTAMH COCTaBJIACT 450
Onpez[eJmTe BO CKOJIBKO pa3 YMECHBIINUTCA HHTCHCUBHOCTD IIJIOCKO IOJIAPHU30BaHHOT'O CBETA IIPpHU
€ro IpOXOXKIACHHUHN YCpPEC3 00a moJipu3aTropa, C€CJIM IIJIOCKOCTb IICPBOIo IIOJIAAPpHU3aTOpa
mapajuicCjibHa IJIOCKOCTHU KoJIEOaHUH nagaromcro cBera?

b7 2
L] 4
7
19
(18
9. 3a0anue

ITnocko HOHﬂpH3OBaHHLII>'I CBCT MMaZa€T Ha CUCTEMY M3 TPCX MOJIAPHU3ATOPOB. IInockocth epBoro
noJjrsipu3aropa mnapajuiCiibHa IIJIOCKOCTHU KoJIeOaHmit magaromero CBETa, IMIIOCKOCTH BTOPOIO
COCTaBJIAACT YTOJI 450 C INIOCKOCTBKO TIEPBOTO, a IINIOCKOCTH TPETHEro IICPICHAUKYIIIpHA
IMJIOCKOCTH IICPBOTO. Haiiti oTHOIIICHNE MHTEHCUBHOCTEH CBETA Ha BXOAE U BBIXOJIC CHCTEMEI.

[7 16
L1 8
M 4
L7
19
10. 3a0anue

Crenenp NOIAPU3ALMH YaCTUYHO MOJISIPU30BaHHOTO cBeTa paBHa 0,5. Bo ckoibpko pa3
OTJIMYAETCs MaKCHMaslbHasi MHHTEHCHBHOCTb CBETa, POITyCKaeMOro 4epe3 aHajIu3aTop OT
MHUHUMAIIbHOW?

M 3
L] 8
[l 2
L7
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9
11. 3a0anue

MakcumanbHasi ”HTEHCUBHOCTh YaCTUYHO IMOJISIPU30BAHHOTO CBETA, IPOITYCKAEMOI0 Yepe3
aHanmu3aTop 0OJIbIIe MUHUMAIIBHOM B 3 pa3a. OnpeaenuTe CTeneHb MOIIpU3aIiH CBETa.

M 0,5
(10,8
[1 0,25
1 0,75
1 0,11
12. 3a0anue

Ha nukonp magaet MY4Y0K YaCTUYHO IOJAPHU30BAHHOTO CBCTA. HpI/I HCKOTOPOM II0JIOKCHHUH
HUKOJIA MHTCHCUBHOCTH MpOIICAIICTO CBE€TAa MHUHHMAJIbHA. Korma mmockocThb noJrsipu3anunu
HUKOJIA IIOBECPHYJIMU HaA 450 HHTCHCHUBHOCTb BO3pPOCJIa B 1,5 pasa. OHpCI[CJII/ITB CTCIICHDb
noJrsipu3anuu CBETA.

57 0,333
1 0,25
1 0,11
L1 0,75
105
13. 3a0anue

Ha Hukonp magaer mydyok 4acTUYHO MOJIIPU30BAHHOrO cBeTa. [IpM HEKOTOPOM MOJIOXKEHUU
HUKOJS MHTEHCUBHOCTh MPOILIEIIEro cBeTa MHHHManbHa. Korna Hukomb mosepHymu Ha 30°
MHTEHCUBHOCTB Bo3pocia B 1,5 pa3a. OnpenenuTs cTeneHb NOIsSPU3aALUU CBETa.

k70,5
(10,8
L1 0,25
L1 0,75
1 0,11
14. 3aoanue

Ha nytn yacTuyHO MOJIIPU30BAaHHOIO CBETA, CTENEHb NoJspu3aluu koroporo 0,6 mocraBuin
aHAJIM3aTOpP TaK, YTO MHTEHCUBHOCTh CBETA, MPOLIEIET0 Yepe3 Hero crana MakcuManbHOH. Bo
CKOJIBKO pa3 YMEHBUIMTCSI HHTEHCUBHOCTb CBETA, €CIM IJIOCKOCTh IPOIyCKaHWs aHaIu3aTopa
noBepHyTH Ha 30°,

M7 1,23
1 1,33
12,7
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11,6

L1 1,54

L1 In6
15. 3a0anue

VYToJ moBOPOTa IUIOCKOCTH MOJISIPU3AIMU MOHOXPOMATHYECKOTO CBETA MPU MPOXOXKICHUN Yepes3
Tpy6Ky ¢ pacTBopoM caxapa paser ¢ =30°. Jlnuna tpy6ku d=15 cM. Y enbHOe BpalieHue caxapa
[o] = 1,17 102 pax M%/(m Kr). OnpeenuTh IIOTHOCTD caxapa.

A7 300 xr/m®

O 420 xr/m®

O 60 kr/m®

[0 3000 kr/m®

O 160 xr/m®
16. 3a0anue

PacTBOp ITIOKO3BI ¢ MaccoBoii KoHmenTpamuei C1 = 280 kr/m3, comepkamumiics B CTEKISHHOIN
TpyOKe, TOBOPAaYMBAET IUIOCKOCTh MOJSPU3ALMU MOHOXPOMATHYECKOTO CBETa Ha Yroil
1=30°.0npenenuTh KOHIEHTPAIMIO TTIOKO3BI B IPYTOM PAacTBOPE, HATUTOM B TPYOKY TaKoi ke
JUTHHBI, €CJTH OH TI0BOPAYMBAET IIIOCKOCTh MOJIAPHU3AIIH Ha Yron ¢ 2=45°

7 420 xr/v®
O 300 xr/m°
O 60 kr/m®
[0 3000 kr/m®

0 160 kr/m®

17. 3a0anue

[MnactuHy kBapua TonmHOW O1=10 cM, BBIpE3aHHYIO MEPIECHAUKYISPHO ONTUYECKOW OCH,
MIOMECTUIIM MEXJy NapajlIeIbHBIMM HUKOJISIMHM, B PE3YJbTaTe YEro IUIOCKOCTb MOJIIPU3ALUU
cBeTa moBepHyIachk Ha yron ¢1 =30°. OnpenenuTs TommuHy 02 TIACTHHKH, TP KOTOPO# JaHHEIH
MOHOXPOMaTHYECKUI CBET HE IPOXOANUT YEPE3 aHATU3ATOP.

M 0,3 m

L] 0,15m

L 1M

(] 0,7m

] 0,05m
18. 3aoanue
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[lpy kakoMm yrile MajAcHHWs ECTECTBEHHOIO CBETa Ha CTEKISHHYIO IUiacTUHKY (N1=1,5),
HaxoJsmIytocs B macie (N2=1,6), OTpaskeHHBIN CBET ObLIT ObI MOJHOCTHIO OIS PU30BAH?

&7 43°
O 97°
O 61°
O 56°
O 60°
19. 3a0anue

[Tpu poX0KAEHUH €CTECTBEHHOT'O CBETA YEPE3 CUCTEMY U3 JABYX MOJISIPU3ATOPOB €r0
HHTCHCHBHOCTb YMCHBIIMWJIACh B JIBA pa3a. HO[[ KaKuM yIJIOM OPUCHTUPOBAHBI OTHOCUTCIIBHO
JpYT apyra MnoJyisipu3aTopbl?

M 0°
(] 45°
L1 90°
L1 60°
01 30°
20. 3a0anue

[Tpy poX0KAEHUH €CTECTBEHHOTO CBETA YEPE3 CUCTEMY U3 ABYX MOJISPU3ATOPOB €r0
MHTEHCUBHOCTb YMEHBIIWIACH B YETHIpE pa3a. [1o KakuM yrjioM OpueHTUPOBaHBI
OTHOCHTEJIBHO JPYT ApYyra MoJisipu3aTopbl?

M 45°
L1 0°
L1 90°
(1 60°
(1 30°
21. 3aoanue

HukoTiH (4uCTass >KUJIKOCTB), COJCPXKAIIMNACS B CTEKISHHON TpyOke umHOW O= 8cw,
TMOBOpAUMBAeT IIOCKOCTh MOJSPH3AINN MOHOXPOMATHYECKOTO cBeTa Ha yron ¢ =137C.
InotHOCTH HUKOTHHA p = 1,01-10% kr/M3. Onpenenuts yaensHoe Bpamenue [o].

M 3-102 (pam-m3)/(m-xr)
O 1,9:102 (pax-m3)/(m-xr)
O 2,5-102 (pax-m3)/(m-kr)
O 6:107 (pag-M)/(m-kr)
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O 3-107 (pag-m®)/(m-xr)

22. 3aoanue

EcTecTBeHHBII CBET MPOXOIUT Yepe3 J1Ba MOJSPU3aTOPa, MOCTABIEHHBIX TaK, YTO YTOJl MEXY UX
IJIOCKOCTSIMU paBeH  O. VHTEHCHMBHOCTH MpPOIIEIIET0 CBeTa okaszajnachk paBHou 37,5 %
MHTEHCHUBHOCTH IaJAOLLEr0 Ha NEepBbIN NoJIsApu3aTop ceera. Hanaure yroi o.

b7 30°
L1 45°
L1 90°
L1 60°
Ll 0°
23. 3a0anue

Ha nukons namaer IIY4YOK YaCTHUYHO MMOJIAPU30BAHHOI'O CBETA CO CTCIICHBIO MOJIAPpHU3aUN 0,5
HpI/I HCKOTOPOM ITOJIOKCHUH HUKOJIA UHTCHCUBHOCTD IIPpOIICAIICTO CBE€Ta MUHHMAJIbHA. Ha
KaKou yroJjt HaJo IMOBCPHYTH HUKOJIb, YTOOBI MHTEHCUBHOCTD BO3pocCia B 1.5 pa3a?

M 30°
L1 45°
(1 90°
L1 60°
L1 0°
24. 3a0anue

Ha nytn yacTuyHO NmosIIpu30BaHHOrO CBETA, CTENEHD MOJIApU3aluu KoToporo 0,6 moctaBuiIu
aHaJIM3aToOpP TaK, YTO UHTEHCUBHOCTh CBETA, MIPOIIEAIIETr0 Yepe3 Hero craja MakcumanbHoi. Ha
KaKOH yroJ1 Hy’KHO TIOBEPHYTb IJIOCKOCTh MPOIMYCKaHUs, YTOObI HHTEHCUBHOCTD CBETa
yMeHbIniach B 1,23 paza?

M 30°
L1 45°
(1 90°
L1 60°
L1 0°
25. 3a0anue

Omnpenenure Mokazareiab NPEIOMIIECHHUS >KUIKOCTH N1, B KOTOPYIO TMOrPY)KEHa CTEKJISHHas
wiactuHa (N2=1,5), ecau npu MaJeHUU Ha Hee MydKa €CTECTBEHHOI'O CBETa OTPAXKEHHBIN CBET
TIOJTHOCTBIO MOJIAPU30BAH M COCTaBIAET yroa 97° ¢ magaonmM myaKom.

M7 1,33
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12,7
11,6
L1 1,54
L1 In6
26. 3a0anue

[Tpu xakom yriie majeHusl eCTECTBEHHOIO CBETa Ha rpaHb anMmasa (N2=2,42), MNorpy>XKeHHOTO B
Boxy (N1=1,33), oTpaykeHHBIN CBET OY/IET MOJIHOCTHIO MOJISIPU30BaH?

&7 61°
O 97°
O 43°
0 56°
0 30°
27. 3a0anue

OmnpenenuTe MoKasaTesb MPEIOMIICHHUS KUIKOCTH N1, B KOTOPYIO MOrpykeH anmas (N2=2,42),
€CIM MY MaJIeHNH My4Ka eCTECTBEHHOTO CBETA Ha TpaHb anMasa moj yrinoM S58° , oTpaxeHHsrit
CBET MOJHOCTHIO MOJIIPU30BAH.

M 15
11,33
(11,6
11,23
12,7
29. 3a0anue

[Tpu xakoM yrie MexXy HaJaloluM Ha CTEKISHHYIO TUIacTUHKY (N2=1,5), Haxoad11ytocs B BoJie
(N1=1,33), ecTeCTBEHHBIM CBETOM U OTPAKCHHBIM CBETOM OTPAKCHHBIN CBET OYyJET MOTHOCTHIO
NOJIIPU30BaHHBIM?

7 485°
O 61°
O 43°
0 56°
O 30°

30. 3aoanue

IIpy maJeHuy CBEeTa U3 BO3/AyXa Ha KPHCTAII KaMeHHoM comn yron bprocrepa pasen 57°. Uemy
paBHa CKOpPOCTb CBETA B 3TOM KpHUcCTasuie?
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b7 194 Mwm/c

(1 150 Mwm/c

[1 78 Mwm/c

(1 250 Mwm/c

(1 320 Mwm/c
31. 3adanue

Temmneparypa aOCONIOTHO 4epHOro Tena yBelWYmwiack B 2 pasa. Bo ckompko pa3 Bospocnia
SHEpreTuveckasi CBeTUMOCTh TeJia?

7 16
L1 4

(18
12
L1 32

32. 3a0anue

MakcrMyM IJI0THOCTH SHEPI€TUYECKOM CBETUMOCTH a0COJIIOTHO YEPHOTO Tena cmecTuiics ot 700
HM 10 600 HM. Kak u3mMeHunacy npu 3TOM MOIIHOCTh U3JIy4eHUs?

b7 yBenwumnacs B 1,9 pasza

] He usMmeHunach

[ ymensmmnace B 3,8 paza

[ yBenmmumnace B 1,2 paza

[ ymensmunace B 2,4 paza
33. 3aoanue

Kuneruueckas dHeprus (oTtodiekTpoHoB pasHa 4-108 JIx. Kakyio HykHO monathk
3aJIePKHUBAOILYIO PA3HOCTh MOTEHLIUAIOB, YTOOBI OCTAHOBUTH IMUCCHIO (DOTOIIIEKTPOHOB?

b7 25B

[14B

[l 8B

[l 64B

L1 50B
34. 3aoanue

Kpacnas rpanuna ¢orosaddexkra mns warpus Ao =500 M. Omnpenenuth paboTy BBIXOJA
3JIEKTPOHOB U3 HaTpus (B 3B).

K 2,5 B
] 3,95B

] 6,95B

] 1,6 5B
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(1 3,25B

35. 3aoanue

Ha 4épnyro nmnacTuHy majgaer motok cera. Kak M3MEHMTCS CBETOBOE JABJICHME, €CIIH YHCIIO
(OTOHOB, MafAOIMX HA €IUHMILY MMOBEPXHOCTH B €IMHUILy BPEMEHH YBEIWYHUTh B 2 pa3a, a
YEPHYIO IUIACTHHY 3aMEHUTh HA 3€PKAJIbHYIO?

b7 yBenuuutes B 4 pasa

[l He u3MeHWIaCch
[0 ymensiuutcs B 4 pasa
(] yBenwuurcs B 2 pasa

[ ymeHnbmurcs B 2 pasa

IIpumepHbIe BONPOCHI A1 3aIUUTHI JIA0OPATOPHBIX padoT

CDOpMCZ meKyuweco KOHmpOoJiA, npoeepAruas CneneHb OC60EHUA Komnemem;uﬁ

OK-8, 1IK-22

Pasnen Dusuueckue UBMEPEHUA U UX noZpeutHocCmu

JlaGopaTopHas padora «OnpeaeeHue MIOTHOCTH TBEPAOTO TeJIay

S N

Yro Takoe aOCONIOTHAS TTOTPEITHOCTD MPSIMBIX H3MEPEHHI?

MO’KHO JTM TOYHO BBIYUCIUTH a0COTIOTHYIO MOTPEITHOCTE MPSMBIX U3MEPEHU?

SBnsieTcst 11 NpUOOPHAs MOTPEUTHOCTh CHCTEMATHIECKON?

Mo3keT 1 IPOSIBUTHCS CITy4aiiHas OTPENTHOCTh B OHOM H3MEPEHUH?

YTo MpUHATO CUUTATH PE3YIBTATOM CEPHU HOBTOPSIOIIUXCS HU3MEPEHUI?

OT Kakoil U3 NOrPeIIHOCTEeN MPSIMBIX U3MEPEHU: TPUOOPHOH, CITyJaliHOM MM CUTEMaTHYeCKOH
MOKHO «OYHCTHUTBY» PE3yIbTaT U3MEPEHHIt?

Kakoit nmpubop HYXHO HCIONB30BaTh, U3MEPss OJHY M Ty K€ BEIUYMHY, YTOOBI MPOSIBHIACH
CITy4aifHasi IOTPENTHOCTh: TOHKUI WITU TPyOBIi?

Yro Takoe KOCBEHHOE U3MepeHue?

Jan map maccoii M, U3MEPEHHOH C MOTPEHIHOCTBI0 AM, M paauycoM R, U3MepeHHbIM C
norpemHocTe0 AR. Bripasuts uepes BenuunHbsl M, AM, R u AR aGcoioTHYI0 OrpeHocTs Ap
IUIOTHOCTU MaTepuala, U3 KOTOporo CAelaH map.

Pasnenst Kunemamuxa u ounamuka nocmynamesibHo20 osudICeHUA

JlaGopaTopHasi padora «3yuyeHne 3aKOHOB IMUHAMHMKY MOCTYNATEJIbHOTO U
BpalIaTeJIbHOTO JABHKEHH S

1.
2.
3.

ISZIN S o

Y10 Takoe KNHEMATUYECKNHA 3aKOH ABHKEHUS?

3anucaTh 3aKOH PaBHOIEPEMEHHOTO OCEBOT'O JIBUYKEHUS

KakoBbl mpuuuHBI TOro, YTO Tpy3bl B MallMHe ATByJa HMMEIOT OJMHAKOBBIE IO MOZYJIO
ycKopeHus?

Yto TaKkoe COCTOSHUE ITOKOs?

B kakux cuctemax oTcuéra BBINOJHSAETCA BTOpoi 3akoH HeroToHa?

CdopmynupoBarts BTopoii 3akoH HbroToHA.
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7. KaxoBbI IPUYUHBI TOTO, YTO CHUJIBI HATSHKCHUS HUTH, JCHCTBYIONIME Ha TPY3bl B MallliHEe ATBY/a,
OJTMHAKOBBI?

8. HenonswxHbIll OJOK TOJBEIICH K JuHaAMoMeTpy. Yepe3 OJOK MEpeKHMHYyTa HUTh, Ha KOHIIAX
KOTOPO# 3aKpEIUICHBI JIBa HEPABHBIX TPy3a M1 ¥ My, UeMy OyAyT paBHBI IOKa3aHUs JUHAMOMETPA,
€CIIH TPY3BI IPEJOCTaBUTh caMiuM cebe?

Pasznen ﬂuuamuka epauilamesibH020 osudICeHUA

JlaGopaTopHnasi padora «OnpeneseHue MOMEHTA HHEPIUU TeJIa ¢ IOMOIIbLIO
Mastauka MakcBeJjia»

Lo

I[aTL OIIpEACICHUE MOMCHTA CUJIBI.
2. Kak cBsi3aHbI MCKOY €000 MOMEHT HUMITyJIbCa CUCTCMEI B na6opaTopH017I CHUCTEME OTCUETa U B
CUCTEME OTCUETa «OCHTP MacC CUCTEMBI»

3. Hamucath OCHOBHOE ypaBHEHHUE JHMHAMUKH BPAIATSIBHOTO JBHKEHHUS.

4. Cdopmynuporath Teopemy Ll Tetinepa

5. BbIBecTH BBIpaKEHHE MOMEHTA MHEPIIUH OJHOPOIHOIO IUCKA OTHOCUTEIBHO OCH, IPOXOISIICH
Yyepes ero HeHTP MEPIEHIUKYISIPHO ero MIOCKOCTH

6. /JlaTh BeIpaKCHHUE 3JIEMEHTAPHON pa0OThI BO BpAIATEILHOM JABH)KCHUU

7. JlaTp BeIpaskeHHE KHHETUIECKOM SHEPTUH a0COIOTHO TBEPIOTO Tella, BPallaroIerocs
OTHOCHUTENILHO 3aKPEIUIEHHOM OCH.
8. Ilouemy coxpanseTcss MexaHUYECKas YHeprus MasTHUKa MakcBemia?

Pasznennt Hanp;zofcé'uuocmb U nomeHyual 37 iIeKkmpocmamuieCKozo nojiia

JlaGopaTopnas padora «McciienoBanne XapaKTepuCTHK YIEKTPOCTATHYECKOTO
noJIs»

Uro Takoe 3neKTpocTaTHuecKoe mnose?

UYro Takoe MaTeMaTH4eCKOe MOJIe ANEKTPUIECKOI HAPSHKEHHOCTH U IS YeTO OHO HYXKHO?

Cdopmynupoats mpasuiia rpaguuecKoro MpeacTaBiIeHNs BEKTOPHOTO MaTEMaTHYECKOTO TTOJIS

Ornurcath CBONCTBA CHIIOBBIX TUHUH 3JIEKTPOCTATHUECKOTO TOJIS.

ITouemy mosie 3MeKTPOCTATUIECKON HAPSKEHHOCTH ABJISETCS MOTEHINATBHBIM?

Kak Ha3pIBaeTCs MOTEHIMATBHAS SHEPTHS €UHIYHOTO MOJIOKUTEIIEHOTO MMPOOHOTO 3apsijia B

ANEKTPOCTATUYECKOM HoJe?

7. Kak BbIpa3uTh CKaSIPHOE MaTEMATHUYECKOE TOJIe MOTeHIINAaja Yepe3 BEKTOPHOE MaTeMaTHUeCKOe
T0JIE BIEKTPOCTATUYECKON HANPSKEHHOCTH?

8. Uro Takoe HaNpsHKEHUE, U KAKOBa €T0 CBA3b C pabOTON ANEKTPOCTATHYECKUX CHIT?

9. Uro Takoe rpaJiueHT CKAISIPHOTO MOJIS?

10. Kak BbIpa3uTh MoJIe AJIEKTPOCTATHYECKON HANIPSHKEHHOCTH Yepe3 CKaIsIpHOE TI0JIe TIOTeHIaa?

oL E

Pasnen 3AKOHBL ROCHOAHHO20 MOKA

JlaGoparopHasi pabora «M3mMepeHue yaeJbHOI0 CONPOTUBJICHHS MIPOBOAHUKA»

Uro Takoe TNIOTHOCTH IEKTPUIECKOr0 TOKA U cuiia Toka? KakoBa CBS3b MEXTy HUMU?
UYrto Takoe CTOPOHHHUE CUJIBI?

Chopmynupoats 3akon Oma B quddepeHnnanbaoi Gpopme.

Urto Takoe CONMpOTHBIICHUE y4acTKa?

UYro Takoe 0fHOPOHBIN y4acToK 1enu? M300pa3uTh ero 3MeKTPUIECKYIO CXEMY.

Uro takoe DJIC?

AN -
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Uto Takoe HEOMHOPOIHBIN ydacTOK meru? M300pa3uTh ero AIeKTPUIECKYIO CXEMY.

8. 3ammcath UHTErpaIbHbBIN 3aKk0H OMa JJIs1 y4acTKa LEMU U 00BACHUTh SHEPIeTHUSCKUI CMBICIT
KaXa10ro 4JicHa.
9. I‘ITO TAKOC CUCTECMATHUYCCKAsA HOI‘peIHHOCTI) I/ISMepeHI/Iﬂ.
Paznen Macnemuszm

JlabopaTtopuass pabdora «U3mMepeHne TOPU3OHTAIBHOI COCTaBJSIOIEN

MArHUTHOI0 1M0Jis 3eMJIH ¢ IMMOMOIIbI0O TAHICHC-TA/IbBAHOMETPA»

1.
2.
3.

o o~

~

Uro Takoe MarHuTHOE ToJie?

Kax Ha3piBaeTcst 1 0003HaYaETCS CHIIOBAs XapaKTEPUCTHKA MAarHUTHOTO TIOJIST?

Ecnu marauTHas MHAYKIUS HA MECTE MONOKEHUS ABIKYIIETOCS OTPUIIATEIHHOTO 3apsia
HaIpaBJeHa Ha PUCYHKE BBEPX, & €ro CKOPOCTh — BIIPABO, TO Ky/Aa HAMpaBieHa CHJIa CO CTOPOHBI
MarHuTHOTO MOs?

Uro Takoe cuna Amrepa? 3aldIIUTE BBIPAKEHUE 3JIEMEHTApHOU CHiIbl AMIiepa.

UT0 Takoe MarHUTHBI MOMEHT?

Kax Bo3neiicTByeT 0 JHOPOIHOE MATHUTHOE TI0JIC HA MATHUTHBIN MOMEHT. 3alUIINTE
BEIpa)KCHHE, OTIMCHIBAOIIIEE 3TO BO3IEHCTBHE.

3anummTe BEIpaXeHUE YHEPTHH MArHUTHOTO MOMEHTa B MATHUTHOM TIOJI€.
Cdopmynupyiite 3akoH buo-Caapa-Jlamiaca v mpoBeAUTE aHAJIIOTHIO C BBIPAXKCHUEM
HaMpPsHKEHHOCTH AJIEKTPOCTATHUECKOTO MO TOYSUHOTO 3apsija.

Uemy paBHA MarHuTHasi HHAYKIHS B BO3AyX€ B IIEHTPE TUIOCKOW KaTymku paanyca R u3 N
BUTKOB, TI0 KOTOPBIM TE€YET TOK |.

Paznen Humepghepenyusn

JlaGopaTopnasi padora «Mcciaeqopanue MHTEepepeHIHH CBETA ¢ MOMOUIbIO
ounpusmbl OpeHesisn»

ROoo~NoO~LNE

(BN
=

0.

. 3anmimre BBIPpAXXCHUE PA3HOCTHU OIITHUYECKOT'O X0/1a B TOHKOH IUIEHKE IIPpU HOPMAJIbHOM IMaJCHUN

Uro Takoe siBjeHUE UHTEPhEPEHITUN?

SIBASIFOTCS U CTOSTYME BOJIHBI TPUMEPOM KOT€PEHTHOCTH?

Kakwuie BoTHBI Ha3bIBAIOTCSI KOTEPEHTHBIMU JAPYT IPYTy?

HanuiuTe BripakeHue HHTEPPEPESHIIMOHHOTO YWieHa B ClIy4ae JBYXJIy4eBOH HHTEPHEPEHIINY.
CdopmynupyiitTe ycioBre KOTEPEHTHOCTH ABYX MEXaHHUECKUX WM PAJIOBOIH
CdopmynupyiiTe ycioBrUe KOTEPEHTHOCTH ABYX CBETOBBIX BOJH

Y10 Takoe ONTUYECKUN X017

Chopmynupyiite ycioBus HHTEP(HEPSHIIMOHHOTO MAKCUMyMa M MUHUMYyMa

Nzobpazute cxemy KOHra u 3anmummre BeIpakeHHE Pa3HOCTH ONITUYECKOT0 XOa
ChopmynupyiitTe ycioBUe BPeMEHHOM KOT€PEHTHOCTH

IUIOCKOM CBETOBOM BOJIHEI Ha €€ IMOBCPXHOCTh.

Pasnen Juppaxyus

JlabopaTtopnass padora «McciaenoBanne audpaxkuuu PpayHrodepa Ha

AU(PPAKIUOHHOU PeIIETKe»

agrwbdE

Uro Takoe siBiIeHne audpakiun

Kax Ha3piBaeTcst onTuKa B OTCYTCTBUU TU(PaKITUH?

Cdopmynupyiite npuniwn [ roiirenca-Openens

OO05bscHuTe siBIeHne nudpakuy ¢ TOYKY 3peHns npuHiuna [ oiirenca-Openens.
Yro Takoe audpakmus Opaynrodepa npu najeHUu MIOCKUX BOJIH HA MPETITCTBHE?
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6. Omnpenenute NIMPUHY CBETOBOIO OTKJIMKA OT IIEIH IIMPUHOH d TPy maieHuy Ha Heé TUIOCKOM
MOHOXPOMAaTUYECKON CBETOBO BOJIHBI, UCXO/ISI U3 COOTHOILICHUS HEOTIPENEIEHHOCTEN
KOOPJIMHATA-BOJIIHOBOE YUCIIO.

7. CdopmynupyiiTe mpaBuio 0TOOpa INIaBHBIX AU(PPAKIIMOHHBIX MAKCUMYMOB TpU Au(pakiun
®payHrodepa IIOCKUX BOJIH Ha OAHOMEPHOH MU PAKIIMOHHON peréTke

8. Uro takoe mapamerp audpaKiiuu?
9. MoskHo 11 onyuuTh Judpakiuio OpayHrodepa Ha chepruuecKux BodHAX?
Pasnen Ilonapuzayusn

JlaGoparopnas padora «OnpeneseHue KOHUEHTPAIMH CAXAPHOI0 PacTBOpa
MEeTO0/I0M BPAallleHNs IUIOCKOCTH MOJISIPU3ALNID)

B xakux BoTHaX BO3MOXKHBI, & KAKHX HEBO3MOXKHBI ITOJISIPU3AIIMOHHBIE SBJICHUS

UT0 Takoe IIOCKOCTh NOJIAPU3aLuy BOIHBI?

UTo Takoe IIOCKOIOJIIPU30BaHHAS BOJIHA?

UYro Takoe AuarpaMMa MHTEHCUBHOCTHU?

N3o6paznTe nuarpaMmMy WHTEHCHBHOCTH €CTECTBEHHOIIOSIPU30BAaHHOTO CBETA

Chopmynupyiite 3axkoH Manroca

Yro Takoe Kpyrosas Iuisipu3anus BoiaHbI? K kakuM BOJTHAM OTHOCHTCS 3TO MOHSTHE: K ()a30BO

YHOPSIOYEHHBIM WK K (pa30BO HEYHNOPSAOYECHHBIM?

Uro Takoe mpaBoNoOIApU30BaHHBIC U JIEBOTIOISIPU30BAHHBIC BOTHBI?

Uro npeacraBiseT co00il Cynepno3uius AByX KPYroBo MOJISIPU30BaHHBIX BOJIH,

MTPOTUBOIIOIOKHOH MONSAPU3AINH U OTMHAKOBOW aMIIIUTY/IBI, CIETYIOIINX B OJTHOM

HaIpaBJcHUU?

10. Yto Takoe ONTUYECKH aKTHBHBIC CPEIbI?

11. Yo Takoe IIOCKOCTh MPOIMYCKaHUs ToJisipu3aTopa’?

12. Het nu mpoTUBOpEYHs ONPEAETCHHS IITI0CKOMOISPU30BAHHON BOJIHBI U BPAIIEHHS INIOCKOCTH
MOJISIPHU3AIIMH B ONTUYECKH aKTUBHBIX cpefax”?

13. Cdopmynupyiite 3akoH bro-Capapa-Jlamnaca

14. OOBsicHUTE MEXaHWU3M BpaIlleHUs TUIOCKOCTH MOJISIPU3AIIUN B ONTHYECKH aKTUBHBIX Cpelax.

NogkrwbdE

© ©

MpumepHble 3aaaHNA ANA KOHTPO/ZIbHON paboThbl

CDOPMG meKyuwie2co KOHMPpOorsiA, rnposepAarowaa CmerieHb oC80€HUA KomMmriemeHuyuu
OK-8

Tema: MexaHuka

BAPUAHT 1

1. Tlo HaKJIOHHOW MJIOCKOCTH C YTJIIOM @ HAKJIOHA K TOPU3OHTY, paBHBIM 30°, CKOIB3HUT TEJIO.
Omnpenenure CKOPOCTh Tela B KOHIIE BTOPOM CEKYHIbl OT Hayajla JBH)KEHUSA, €CIU
ko3 duuuent tpenus n=0,15.

2. Ban maccoit m = 100 kr 1 pamycom R = 5 cM Bpamaetcs ¢ gactoroii N = 8 ¢, K mamsmprdeckoi
TIOBEPXHOCTH BaJIa MPIDKAT TOPMO3HYEO KooKy ¢ criort N =40 H, mox neficTBreM KOTOpoii Bt
ocraHoBuIcs yepe3 Bpemst t= 10 c. Onpenemts KodpOUIFEHT TPEHHSL.

3. Ompenenuth BO3Bpamarwimy cuily F B MomeHT Bpemenn t=0,2 ¢ W TOIHYIO

sHepruto E Touku maccoit m=20r, coBepmiarmiield  rapMOHHUYECKHE KOJIeOaHUs
cormacHo ypaBHeHHIO X =A-sin(w-t),rae A=0,15mM u o =4x cl.
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BAPUAHT 2

1. Teno OpomieHO MOA HEKOTOPHIM YIJIOM O K ropu3oHTy. Hailtm sTOT yromn, eciu
TOpHU30HTANIbHAS JATTBHOCTH S MOJIETa TeJla B YeThIpe pa3a 00JIbIIe MaKCUMaIbHON BHICOTHI
H tpaektopun.

2. MaxoBuK Maccoid M = 4 Kr cBOOOTHO BPAIASTCsi BOKPYT TOPU3OHTATIEHON OCH, TIPOXOJISIIEH Yepe3
€ro IeHTp, ¢ YacToToi N = 720 06/MuH. Maccy MaxoBHKa MOYKHO CUMTATh PACIIPEICIICHHON TI0 €10
060y pamiycom R = 40 cm. Yepes t = 30 ¢ mox aeiicTBEM TOPMO3SIIETO MOMEHTa MaXOBHK
ocTaHOBWIICS. HalTi TOpMO3SIITIMI MOMEHT M YHCII0 000POTOB, KOTOPOE C/IEIACT MAXOBHK JI0 ITOTHOM

OCTAHOBKH.
3.OnpenenuTh 4acTOTy V rapMOHHYECKHX Kosebanuit aucka paguycom R = 20cm okoio
FOPU30HTAJIBHON OCH, NPOXOIALIEN uepe3 CepelluHy panuyca JIACKA

NEPOCHAUKYIIAPHO €ro IIJIOCKOCTH.

BAPUAHT 3

1. AtromoOuibs mMaccoi m = 1,5 T momHUMAaeTcs 1o mocce ¢ ykioHoM 30° moa aeicTBreM
cuibel Taru F = 7 kH. Kooddumuent tpenuss Mexay IIMHAMHA aBTOMOOWIA U
MOBEPXHOCTHIO mocce paBeH W = 0,1. HaliTn yckoperne aBToMOOWITSL.

2. Teno Bpamaercst BOKPYr HETOJBIKHON OCH 10 3akoHy ¢ =10+ 20t - 2t . Haifti BenmumHy 1
HaIpaBJICHHE MOIHOTO YCKOPEHHs TOUKH, HAaxXoJisIeiicst Ha pacctostauu I = 0,1 M OT ocu BpartieHust
U1 MOMEHTa BpeMeHu t=4 c.

3. CmmomrHo#t onHOpoAHbI nuck paauycom R =0,1 M konebieTcss OKOJIO OCH,
MEePIEeHAUKYISPHON K MIOCKOCTH JUCKa U MPOXOdiie uepe3 kpaif nucka. Kakoit
JUTMHBL JOJDKEH  OBITh MAaTEMAaTHYCCKUW MASTHUK, WMEKIIHA TOT € IEepUO]]
KoJie0aHuii, 4TO M TUCK?

7. Y4eOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE o0ecneueHne AUCIUIINHBI
a) OCHOBHAas JiUTeparypa:
1. Tpodumona T.U. Kypc duzuku.— M.: Akagemus, 2008-2011. 851
2. Hukepos, B.A. ®usnka: coBpemennsiii kypc / B.A. Hukepos. — 2-e u3a. — Mocksa
: I3paTenbcko-Toprosas kopropanus «Jlamkos u K°», 2016. —452 c. : ni. — Pexum
JIOCTyIIA: o MOJITTUCKE. — URL.:
http://biblioclub.ru/index.php?page=book&id=453287
0) OononHUmMenNbHasl IUMmepamypa.

1.}1O0.A.bpaxkun, B.H.Cuzsikoa, A.M.UebOantok, «MexaHuka, 1abopaTopHbie
paboter NeNel101-109», 2003 DnexTpoHHbIi pecypc. Pexxum nocryma:
http://lib.mami.ru/lib/content/elektronnyy-katalog

2.10.A .bpaxkun, JI.B.bab6akosa, E.b.BonommHoB u Ap. « DIEKTpHUIECTBO U
MarHeTusM, jJabopatopubie padoTsl NeNo201-211», 2005; DnekTpoHHBIN pecypc.
Pesxum noctyna: http://lib.mami.ru/lib/content/elektronnyy-katalog

3. JL.B. Bonkoa, H.W. Kynasun, E.b. Bonommnos. Jlekiuu no ¢usuke. Yacts |.

Mexanuka u MoiekyisipHas ¢usuka. M.: MI'MY «MAMM». 2013. 88 c.
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DnekTpoHHBIN pecype. Pexxum moctyma: http://lib.mami.ru/lib/content/elektronnyy-
katalog

4. JI.B. Bonkosa, H.. KynaBuHn, E.b. Bonomunos. Jlekiuu o ¢pusuke. Yacts 1.
OnekTpudecTBO U MarHeTu3sM. M.: MI'MY «MAMUN». 2013. 84 c. DieKTpOHHBIH
pecypc. Pexxum moctyma: http://lib.mami.ru/lib/content/elektronnyy-katalog

5 Yepros A.T'., Bopo6seB A.A. 3agaunuk no ¢usuke.— M.: Hayka. ®uzmartnur,
2001-2003. 2345 »k3

8) npozpammnoe obecneyerue u UHmMmepHem-pecypcybl:

[IporpamMmMHOe obecrieueHre He MPeyCMOTPEHO.

WNHTepHeT-pecypcbl  BKJIIOYAIOT  y4€OHO-METOJIWYECKHE  MaTrepuaibl B
AJIEKTPOHHOM BHJI€, NpPEACTABICHHbIE Ha caiWTe Mocnonutexa B paszele
«bubnunoreka. DIEKTPOHHBIE PECYPCHI»
http://lib.mami.ru/lib/content/elektronnyy-katalog

[lone3nble  y4eOHO-METOAMYECKHE U MHPOPMALMOHHBIE  MaTepHaIbl
npeaCcTaBiIeHbl Ha caiite: http://mospolytech.ru/index.php?id=4540

TpenupoBouHOE TecTHpOBaHKE: WWW.ast-centre.ru, http://i-exam.ru.

8.MarepuajibHO — TeXHHUYECKOe o0ecnedyeHne QU CIUIITHHbI

o Tpu crnenmanu3upoBanHbie yueOHble TabopaTopun Kadenpsr «Duzukay mo
MexaHuke u MoJiekyisipHon gusuke: ayn. [1K314, I1K321, I1K 332, ocHaiieHHsble,
UCIIOJIb3yeMBbIMHA B JaHHOW paboueil mporpamme J1abopaTOpHBIMH YCTaHOBKAMMU:
«Ornpenenenne MIOTHOCTH Tem», «Mammaa ATtByaa», «MaarHuk Makcsesiay,
«MasiTHuk AGepoeka», «Onpenenenue kodddunuenta [Tyacconay.

¢ J[Be crienuan3upoBaHHbIC YueOHbIC JIabopaTopun Kadeapsl «Pusukay mno
anekTpomarHetuamy u marHerusmy: aya. [1IK331, TIK317, ocnaiienHble, B TOM

Yucjie,  HMCHOJb3yeMbIMH B JaHHOW paboueld mporpamMme J1abopaTOpPHBIMU
yctaHoBKaMu: «McciienoBaHe XapaKTEPUCTUK BIEKTPOCTATHUECKOTO OIS,
«3MepeHne  ynenbHOrO  COMNPOTUBIICHHS  NPOBOAHMKa»,  «VI3MepeHue

TOPU30HTAJIBHOM COCTABJISIFOLIIENH MATHUTHOTO IMOJS 3€MJIM ¢ MOMOUIBIO TaHTEHC-

rajJlbBaHOMETPaY.
¢ /IBe cnenuanu3upoBaHHbIe yueOHbIe JabopaTopuu Kadeapsl «Puzmka» mo
ontuke: ayna. [IK315, TIK333, ocHauieHHbIE, B TOM YHCIJE, MCIOJIb3YEMBIMU B
JAHHOW paboueil mporpamMmme JabOpaTOpHbIMU  ycTaHOBKamu: «M3yueHue
UHTEpPEPEHIIMM CBeTa C TNoMouIpl0 OumnpusMmbl @Ppenens», «HccnegoBanue
muppakuun  Opaynrodepa Ha audpakuuoHHOW pemérkey, «OnpeaeneHue
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KOHLIEHTpalMM  CaxapHOro  pacTBopa  CIOCOOOM  Bpall€HUs  IUIOCKOCTH
nosisipuzanumny, «Onpenenenue BHyTpeHHero ¢potosddexrar.

9. MeTtoanueckue peKOMEHIANMUM JJISA CAMOCTOSITEJIbHOW  padoThI
CTYJIEHTOB

CamocTosiTenbHas padoTa sIBJsSETCS] OJJHUM M3 BUJIOB YUeOHBIX 3aHATHH. [[enn
CaMOCTOSITEIbHOM PabOThl — MPAKTUYECKOE YCBOCHHE CTYIEHTaMU BOIPOCOB
METPOJIOTUHU, CTAHAAPTHU3ALUU U CEePTU(DUKALNK, pAaCCMATPUBAEMBIX B IMPOIIECCE
V3y4YECHUS TUCUUTLINHBI.

AynuTopHasi caMoOCTOATENIbHas paboTa MO MUCIUIUIMHE BBIMOJIHSACTCS Ha
y4eOHBIX 3aHATHSAX IOJ HEMOCPEACTBEHHBIM PYKOBOJCTBOM IpENOjaBaTess U 10
ero 3aJIaHulo.

BreayautopHas camocTosiTeIbHass paboTa BBIMOJHACTCS CTYACHTOM IIO
3aJIaHUIO MPEToJaBaTelisi, HO 0€3 €ro HEeMOCPEACTBEHHOTO yUacTHs

3axayu caMoCTOATEIbHOM PadoThI CTY/ICHTA!

- pa3BUTHE HABBIKOB CAMOCTOSITEIbHON y4e€OHOU paboTHhI;

- OCBOEHUE COJIep KaHUs! JUCIUIUINHBI;

- yray0ieHne coiep >KaHus U OCO3HaHNE OCHOBHBIX MOHATUN AUCLUIIINHBL;

- HCIIOJIb30BAHME MaTepuajia, COOpaHHOTO U IMOJYYEHHOrO B XOJ€
CaMOCTOSATEIIbHBIX 3aHATUI VIS 3¢ deKTUBHON HOATOTOBKHU K
U pepeHInpOBaHHOMY 3a4€Ty U IK3aMEHY.

Buabl BHeayAMTOPHOH CAMOCTOSITEJIbHOM PadoThI:

- CaMOCTOSITEIbHOE U3YUYEHUE OTNIETbHBIX TEM JUCIUIUIMHBL

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- IOJITOTOBKA K JIA0OPAaTOPHBIM paboTaM;

- BBIIIOJIHEHHUE IOMAIIHUX 3a/1aHUM 110 3aKPEIUICHUIO TEM;

-BBIIIOJIHEHUE JIOMAIIHUX 3aJaHAA 10 PEHICHWI0 TUNWYHBIX 337a4 |
yIpaXKHEHUH;

- Hay4HO-HCCIeA0BaTeNbcKas padboTa CTyEHTOB;

- y4acTHe B TEMaTHYECKUX JTUCKYCCHSIX, OJIUMITHA/IAX.

JIns BBIMOJIHEHUST JIFOOOTO BHA CAMOCTOSITEIBHOM pPabOThl HEOOXOIUMO
IIPOUTH CIEAYIOIIME ITAIBI:

- OIIpeJIeICHUE 1IeJI CAMOCTOSATEIIBHOM PadOTHI;

- KOHKpETH3allKsl TI03HAaBaTeILHOM 3a/1a4H;

- CaMOOIICHKA TOTOBHOCTH K CaMOCTOSATEIIBHOM padoTe;

- BRIOOP aJIEKBaTHOTO CIIOCO0a ACMCTBUSI, BEAYIETO K PEIICHUIO 3a1a4H;

- INTAaHUPOBaHUE PabOTHI (CAMOCTOSITEILHON WIJIM C IIOMOIIIBIO MPETO/1aBaTeN )
HaJ 3aJlaHuEM;
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- OCYIIECTBJICHHE B TIPOIECCE BBITIOJHECHUS CAaMOCTOSTEIHLHOM pPabOThHI
CaMOKOHTpOJsT  (IPOMEXKYTOYHOTO W KOHEUHOIO) pE3yJlbTaToB paldOThl H
KOPPEKTUPOBKA BHITIOJHEHUS PAaOOTHI.

10. MeToauyeckue peKOMeHIAMM JIsl PenoaBaTeisi

Ocoboe BHMMaHME NP HU3YYEHHM paszfena «MexaHuka» cleAyeT yIelsTh
U3YYEHUIO OCHOBHBIX MOHATHM W 3aKOHOB JWHAMUKH IOCTYNATEIbHOTO U
BpalaTEeIbHOIO JBWKEHHUS.  TeopeTHdyecKoe H3YyYEeHUE OCHOBHBIX pa3/iesioB
«MexaHuKN» JOJKHO 3aBEPIIATHCS] KOHTPOJIBHOW pabOTOM, @ TAKKE BBIITOTHEHUEM
U 3anmTor TpEX nabopaTopHbiX padoT. B pazpene «MonekynspHas (usuka u
TEPMOJMHAMHKA» 0c000€ BHUMaHHE HEOOXOAMMO YAENIATh IMpoLEeccaM,
IPOUCXOMSIIMM B HICAIBHOM Tra3e, 3aKOHaM HJeanbHOro rasa. [lo okoHuaHun
U3y4EHUs JaHHOIO pa3jielia BhINONHsIEeTCA JabopaTtopHas padoTa.

B pazpene «DeKTpUYECTBO U MarHeTU3M» 0co00e BHUMaHUE HEOOXOIUMO
YAEIUTh OCHOBHBIM TMOHSATUSAM M 3aKOHAM 3JIEKTPOCTATUKH, TOCTOSHHOTO
AIEKTPUYECKOr0 TOKA U MArHETU3Ma, KOTOPBIE JOJIKHBI ObITH YCBOEHBI CTYI€HTAMU
Y UCIIOJIb30BaHbI NP BBIMIOJHEHUN YETBHIPEX TAOOPATOPHBIX PadoT.

[Tpu n3yuennn «BonHOBas ONTUKA» CTYIAEHTHI AOJDKHBI HOHUMATh CYTh TAKUX
ABJIEHUHN Kak uHTepdepeHus, Tudpakius, JTUCHepcus U MOJsIpU3aluid CBETa, U
IPUMEHATD [OJIyYE€HHbIE 3HAHUSI JJIsl BBIITOJIHEHUS YETHIPEX J1ab0paTOPHBIX padoT.

JIns mpoBeieHus 3aHATHI 10 JUCHUIUINHE «PU3UKa» UCTIOIB3YIOTCS CPEICTBA
o0y4eHUs:

- yueOHMKH, MHGOpMAaLIMOHHbIE pecypchl UHTEepHETa;

- CIIPaBOYHBIE MATEPUAIIBL;

- METOJIMYECKUE YKa3aHUs /JIsl BBIMOJIHEHUS Ja00OpaTOpHbIX paldoT.
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CTpyKTypa U cofep:KaHue IMCHUIINHBI «Pu3nka

npo¢puiro noaroroBku «Texnochepnas 6e30macHOCTL)

[Ipunoxenue

Buer yueouoii padoret, Buabl caMoCTOSITEIbHOI @opmbl
BKJIIOYASI CAMOCTOSITEIbHYIO paGoThI aTTec-
No e = s paboTy CTYyI€eHTOB, - TalUN
No Pasnen § 5 § U TPYA0EMKOCTh B Yacax
) E =
n/ C 1 F 3 g lwe | e | P RC ke |k | pre | KO | 5 | 3
n C P -p.
BTOPOI CEMECTP
MEXAHUKA
Kunematnka MOCTYNATEeJIbHOT0
JABUKEHHS U BPALATEJHHOI0 IBHKEHUSI
[Ipeamer MexaHuku U €€ paslensl.
Cucrema otcuéra. MarepuanpHas TOYKa.
Tpaexropus, IIyTh, NEPEMEIIECHHE | 9 3 4
1 MaTepuaIbHOW TOYKU. BeKTophl ckopocTu
U yCKOpeHHs.  TaHTeHOHAIbHAs |
HOpMajbHasi COCTAaBJISIONIAs YCKOPEHHUS.
AOcomoTHO TBEpAOE TEno.  YTJoBas
CKOPOCTbH U YTJIOBOE YCKOPEHHE, UX CBS3b C
JINHEMTHON CKOPOCTHIO U YCKOPEHHUEM.
Pewenue 3a0au no meme «Kunemamuxa.
2 Jlabopamopnas paboma 1.01| 2 2 3 4
«Onpedenenue  niomHocmu  meépooco
menay
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JAuHaAMHKa MOCTYNATEJIbHOI0
ABHKEHUS

3akoH MHepuuU. MHepuuanbHbIe CUCTEMBI
orcuéra. Macca, umnyiusc, cuia. Bropoit
3akoH HproToHa. YpaBHEHHE ABUKEHUS
MarepualibHOM TOYKU. TpeTudm 3aKoH
HproTona. 3ak0oH BCEMHPHOIO TATOTEHHS.
['panuist PUMEHUMOCTH 3aKOHOB
Hprotona. IleHTp Macc MexaHHUYECKOM
CHUCTEMBI, 3aKOH JBMKEHUS LIEHTPA MAcC

Pewenue 3aoau no meme «/Junamuxa
NOCMYNamenbHO20 OBUNCEHUAY,
Jlabopamopnas paboma 1.03 «H3yuenue
3aKOHO8 OUHAMUKU NOCMYNAMENbHO20 U
8PBUIAMETILHO20 OBUINCEHUS»

3aKoHBI COXpaHeHHs.

3aKOH COXPAHEHMS UMITYJIbCaA U €r0 CBA3b C
OJIHOPOJHOCTBIO IPOCTPAHCTBA. J|BUKEHHNE
Ted C TepeMeHHoW Maccoil. Pabota
MepEMEHHOMN CHJIBL. Kunernueckas
SHEprus. [TorenumansHas JHEprus.
KoncepBaruBHbie cuibl. [loTeHIManbHbIE
noysi. 3aKOH COXPAHEHUsS MEXaHWYECKOU
SHEPIrUU M €ro CBSI3b C OJHOPOJHOCTBHIO
BPEMEHU. Huccunanus DHEPIuM.
[Tpumenenue 3aKOHOB COXpaHEHUS
SHEPrUU U UMIYJIbCA.

Pewenue 3a0au no meme «3axomwi
COXPAaHeHUs».
3awuma nabopamopuwix pabom 1.01, 1.03
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JluHaMHKa BpalIaTeIbHOI0 JABHUKCHHH.
MomeHT uHepuuu Tena. MOMEHT CHIIBL.
MoMeHT umnyiabca MaT€pUalbHON TOYKH,
MOMEHT MMIIyJIbCa Tejla OTHOCHUTENIBHO
HEINOJBHKHOU OCU. YPaBHEHHE MOMEHTOB.
OcHoBHOE ypaBHEHUE JTUHAMUKHU
BpalllaTelIbHOrO  ABWXKEHHA.  Teopema
[reiinepa. Kunernueckas SHeprus
BpAILAIOIIErocs TBEPAOrO Tela. 3aKOH
COXpaHEHUs MOMeHTa wumnyibca. Cuibsl
nHepuuu. IlposBienue cuin uHEpUMH B
IIPUPOJIE.

Pewenue 3aoau no meme «/unamuxa
8PAUAMENILHO20 OBUNCEHUSY
Jlabopamopnas paboma 1.05 «llposepxa
OCHOBHO20 3aKoHa OUHAMUKU
8PAUAMENILHO20 OBUNCEHUS. HA MASIMHUKE
Obepoexay.

Mexanuyeckue  KoJleOaHMA U
BOJIHBI. ["apMOHnYecKkHue KoJeOaHUsI U UX
xapakTepucThku. CBOOOJHBIE 3aTyXaloIIne
Kose0aHus OCIMIUIATOpa. BBIHYXIIeHHBIE
KoJe0aHusl. Pe3onanc. Crnoxenue
KonebaHui.  BekTopHBle  AMarpamMMmbl.
Bonnel. VYpaBHeHume BOnHBL Ynpyrue
BOJIHBl B Tra3zaX, >KMIKOCTAX M TBEPIBIX
Tenax.

10

Pewenue 3a0au no meme «Mexanuueckue
KOIeOAHUsL U BOJIHbL»

Jlabopamopnas paboma 1.04
«Onpedenenue  MOMeHMO8  UHepyuu
meepobiX meny

10
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11

CTO IIpuHUMI OTHOCUTEIBLHOCTH
lanunes.  IlpeoGpasoBanust  ['anunes.
Knaccuueckuit 3aKOH CIIOKEHUS
ckopocrerd. IloctynaTel  cnenHalbHOMN
TEOPHUH OTHOCUTEILHOCTH (CTO)
DUHINITEHHA. OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH M  IpeoOpazoBaHus
Jlopenua.  CokpamieHue  JJIUHBI U
3aMEJJICHHE BpPEMEHU B JABUKYLIUXCSA
cucremax  orcuera.  PensiTuBHCTCKHI
uMmiynbc. Btopoit 3akon HelooToHa B
PENSATUBUCTCKON TUHAMHUKE. B3auMoCBs3b
Macchl ¥ 3Hepruu B CTO.

11

12

Koumponvnas paboma no paszoeny
«MEXAHUKA»
3awuma nabopamopuvix padbom 1.04.

1.05

12

13

MOJIEKYJIAPHASA ®U3UKA U
TEPMOJNHAMUKA Monens
uaeanpHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHUECKON TEeopuu
UJCAIBHOTO Tra3a. YPaBHEHHE COCTOSHMS
uaeanbHoro rasa. [lonsitue o remneparype.
Yucno creneHeit cBoO60AbI MOJIEKYI. 3aKOH
PaBHOMEPHOTO pacHpe/IesIeHNs YHEPTUH 110
CTETIECHSAM CBOOO/IBI. H3onponeccsl.
Pacnipenenenune Makcsemia.
Pacnipenenenne  bonbumana.  Cpennee
YHCIIO CTOJIKHOBEHUH Monekya. CpenHss
JUTHA CBOOOHOTO TIpodera.

13
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14

Pewenue 3a0au no meme «Monexynsipnas
Quzuka u mepmMoOOUHAMUKAY
Jlabopamopnass ~ paboma 1.18
«Onpeoenenue koappuyuenma Ilyaccona
MemoOoM a0uabamuyecKo20 pacuiupeus»

14

15

IlepBoe Havamo TEPMOAMHAMUKH.
BuyTpeHHsss ~ sHeprus. PaGora B
TepMOJIMHAMUKE. TennoeMKoCTb.
Orpanu4eHHOCTh KJIACCHYECKOH Teopuu
TEMJIOEMKOCTH. Bropoe Hayajio
TepMOIUHAMHUKU. KpyroBeie MpoIecCh
(IIIKJTBD). TerioBele  ABUrarelil  u
xosouibHbIe MatuHbl. [{ukn KapHo u ero
KIIJI. OO6patumble u  HeoOpaTUMBbIE
mporeccel.  [IpuBeneHHOE  KOJHMYECTBO
Teria. DHTPONHUSL.

15

16

Pewenue 3a0au no meme «Monexynapuas
Qu3zuxa u mepmMoOUHAMUKAY
Jlabopamopuas paboma 1.19 «H3menenue
SHMPONUU — UOEANbHO20 — 2a3d  Npu
uzonpoyeccaxy

16

17

SIBnenus mnepenoca. TemIonpoBOIHOCTb.
Juddys3us B razax, KHUAKOCTAX U TBEPABIX
Tenax. Bs3kocTh.

17

18

Tecmuposanue no pasoeny
MOJIEKYJIAPHAA OU3UKA u

TEPMO/IHHAMHKA
3awuma nabopamopnuvix padbom 1.18, 1.19

18

dopMma aTTecTaluu
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Hmozo 3a | | cemecmp

27

18

27
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TPETUU CEMECTP

QJIEKTPUYECTBO U MATHETU3M
DJIeKTPOCTATUKA. DNEeKTpUYECKUE
3apsJibl. 3akoH Kynona.
DIEeKTPOCTATUIECKOE noJie.
HanpsixenHocTh u MOTEHIMA
3JIeKTpocTaTudeckoro  mnois.  Teopema
l'aycca B wuHTerpanbHoit ¢Gopme u ee
MIPUMEHEHUE I pacueTa IEKTPUUECKUX
MOJICH. IToTennuai. CBsi3p  Mexay
HaNPsHDKEHHOCTBIO TOJISI M MOTEHUHAIIOM.
JnznexTpuky. [Tonstpuzanus
TUAJIEKTPUKOB. Hampsok€HHOCTH TONIS B
IUaNeKTpuKe. PacnpeneneHue 3apsaoB B
MIPOBOHHKE. DneKTPOEMKOCTh
npoBoAHUKOB. KoHaeHcaTopbl. DHeprus
3apsHKEHHOr0 KOHJEHCATOPA.

Pewenue 3a0au no meme
«Dnexmpocmamuray

Jlabopamopnas paboma 201
«HccnenoBanne XapaKTEPUCTHK
AJIEKTPOCTATUYECKOTO TIOJIS»
Jlabopamopnas paboma 2.02
«Onpedenenue NEKMPOEMKOCMU
KOHOEHCamopay

IToCTOAHHBIN JJIEKTPUYECKUN TOK.
YcnoBue  CymecTBOBaHHUS  ITOCTOSIHHOTO

63



Toka. Cuja U mIoTHOCTh Toka. CTOpOHHUE
CWIBL. OJEKTPOABIKYIAs CHUJIA. 3aKOH
Oma B HMHTETPaJIbHOM u
middepeHnuanboil  popmax.  3aKOH
Jlxoyms-Jlenma.  IlpaBunma  Kupxroda.
30HHas  TEOpHUS  BJIEKTPOIPOBOJHOCTH
METAJIJIOB. 3aBUCHUMOCTb CONPOTUBJICHUS
METaJUIOB OT Temreparypbl. COOCTBeHHAs U
MIpUMeCcHast POBOJAUMOCTD
IIOJIYTIPOBOJITHUKOB. DJIEKTPUYECKHUI TOK B
Bakyyme. TepMOd3JeKTpOHHAs SMUCCHS.
DnekTpuyeckuii TOK B raszax. llonsTtue o
1a3Me.

Pewenue 3a0au no meme «Illocmosnmwiii
INEKMPUYECKULL MOK»

Jlabopamopnas paboma 2.04
«OnpedeneHue y0eibHO20 CONPOMUBIEeHUs
NPOBOOHUKAY

MarnuTtHoe moJie

Bexkrop MarHuTHOUN WHOYKLWH.
MarHuTHbBII MOMEHT KpPYrOBOI'O TOKA.
3akoH buo-Casapa-Jlanaca. MarautHoe
M0JIe€ MPSAMOJUHENHOTO U KPYroBOTO TOKa.
3akoH nosHOro Toka. Cuna Amnepa. Cuna
JlopeHna. JIBrxkenue 3apsA10B B
JNEKTPUYECKUX W MArHUTHBIX IOJISAX.
MaruutHsbiii notok. Pabora B MarHuTHOM

ToJIe. MonexkyinspHble TOKH.
HamaranueHHOCTS. Hanpsxénnocts
MarHuTHOIO OJIA. JlnamMarsneTuku,
IapaMarHeTHKH, (heppoMarHeTHKu.

SIBeHre MarHUTHOI'O TUCTCPEC3UCA.
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Pewenue 3aoau no meme «Macnumnoe
nozey

Jlabopamopnas paboma 2.06
«Onpedenenue 20pU30HMANLHOU
cocmaenawwel  6eKmopa  MAa2HUMHOU
UHOYKYUU MASHUMHO20 NOJISL 3eMau
Jlabopamopnas paboma 2.08
«Onpedenenue UHOYKMUBHOCU
COJIeHOUOa»

DJIeKTPOMAarHUTHAsI HHAYKIHS.
SIBiieHME DJIEKTPOMArHUTHOW HMHAYKIHUH.
3akoH ®dapanes. IIpaBuno  Jlenna.
CaMOMHIYKIUSIT ¥ B3aUMOMHIYKIIHS.
WunyktusHocts. OObeMHasi TMIJIOTHOCTH
SHEPruM MArHUTHOTrO mojs.  Buxpesoe
3JIEKTPUYECKOE TIoJIE. VYpaBHeHus
Makcemia. Ilnockas 3jeKTpoMarHuTHas
BoJiHA. BomnHoBoe ypaBHeHue. Bekrtop
Ymosa-IlolHnTHHTA.

Pewenue 3a0au no meme
«ONeKMmpoMacHUMHASL UHOYKYUSLY
3awuma nabopamopnuix pabom

JIEKTPOMATHUTHBIE KoJieDaHusl.
DNeKTpUYeCcKuil KoeOaTebHbIH KOHTYD.
HuddepenunanbHoe ypaBHEHHUE
FapMOHHYECKHUX AJIEKTPOMAarHUTHBIX
KojeOaHui. AKTHUBHOE COIPOTHBIIEHUE,
UHIYKTUBHOCTb,  €MKOCTb B  IIENH
IIEPEMEHHOI0 TOKA. Pe3onanc
HaIpsHKEHUM.

10

Kontponpnass  pabora mo  pazmeny
«QJIEKTPUUYECTBO U MATHETU3M»
Sawuma nabopamopmvix pabom

10
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11

BOJIHOBAS OIITUKA
HNurtepdepennus cBera. KorepeHTHOCTH
U MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH.
Bpems w©  mimMHa ~ KOTE€peHTHOCTH.
[IpoctpancTBeHHas KOI€PEHTHOCTb.
YcnoBue MUHMMyMa M MakCHUMyMa IIpU
untepdepenimu. Merox FOnra. Metoasr
HaOII0IeHUS UHTEp(EpEHITUH.
Ju¢ppakuus csera. [Ipunnun I'roiirenca-
Openens. Meton 30H Openens.
[IpsiMonuHEtHOE pacpoCTpaHEHUE CBETA.
Jludpakius cBeta Ha KPyrioM OTBEPCTUU U
mucke.  [Ipubnmxenne  @paynrodepa.
Hudpakius HA OIHOW M MHOTHX HIETSX.
Hudpakimuonnas pemérka. Audpakmus
peHTreHoBckux  ayded. [lomarue o
rojorpaQuu.

11

12

Pewenue 3a0ay no meme
«HUnmepgepenyus ceemar u «/Jughpaxyus
ceemay

Jlabopamopnasa paboma 3.01 «M3yuenue
unmepghepenyuu  céema ¢ NOMOWbBIO
ounpuzmvl Openensy

Jlabopamopnas paboma 3.05 «3zyuenue
ougpaxyuu  Dpayneoghepa om  00HOU
wenuy

12
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13

Jucnepcusi cBera. DJIEKTPOHHAs TEOPHUS
mucniepcuu.  O0mactTh  HOpPMaJIbHOW U
AHOMAJIbHOW JTUCIIEPCUMU.

Moasipu3zanusa cBera. ECTECTBEHHBIN U
noJsipu3oBaHHbIl  cBeT.  [lomsspuszanus
cBeTa  IIpu  OTpaxkeHHMH.  J[BOMHOE
JIy4elnperoMIICHHUE. [TonspuzannoHHbIe
npu3Mbl ¥ nojisipouisl. MckyccTBeHHas
aHu3oTponus.  Bpamenwe — miuockoctu
MOJISIpU3ALU Y.

13

14

Pewenue 3a0au no meme «llonapuzayus
ceemay, «/{ucnepcus ceemay

Jlabopamopnas paboma 3.11
«OmpeneneHnue  yACIbHOTO  BpAICHUS
IUIOCKOCTH TIOJIIPU3AILlUK PACTBOpa caxapa

IIPY IOMOILY TOJIAPUMETPA»

14

15

KBAHTOBAS ®PU3UKA

TennoBoe uznyuenue. AGCONIOTHO UEpHOE
teno. 3akoH Kupxroga. 3akon Credana-
bonpumana. 3akoH cmemienuss BuHa.
KBantoBass rumoreza Ilnanka. ®dopmyna
[Mnanka. Buemnuii ¢orosdpdext u ero
3aKOHBI. YpaBHEHHE OWHIUTEHHa IS
BHemHero (Gortoaddexra. DHeprus u
umMnynbc QoToHOB. JlaBleHHe CBeTa.
EavHCTBO KOPIYCKYJSPHBIX M BOJHOBBIX
CBOMCTB 3JIEKTPOMarHUTHOTO U3JIYy4ECHHUS.

15
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Pewenue 3a0au no pazoeny «Keanmosas
16 | Pusuxay 3 16 2 3 4
Jlabopamopuas paboma 3.15. «H3yuenue
8HympenHezo pomosgpgdexmay.

Mogenu atoma. Teopus atoma bopa.
Cnekrp aroma Bojopona. BomHoBbIe
CBOMCTBa MUKPOYaCTHI] BEILECTBA.
BosiHoBas byHKIMSA.  YpaBHEHUE
[penunrepa JUTSL CTallMOHAPHBIX
cocrosiunii. BomopomononoOHbIii  atom.
KBanToBble wuymcna. CnuH 3JlEKTpPOHA.
[puamun  Ilaynu.  CnoHtaHHoe
VHJYLIUPOBAHHOE M3JIydeHue. Jla3epsl.

17

TectupoBanue () paznenam
«BOJIHOBA# OIITHUKA nu
18 | KBAHTOBA ®U3NUKA» 3 18 2 3 4
Jlabopamopnas paboma 3.10
«Hccneoosanue cnekmpa Heowa  npu
NOMOWU NPUBMEHHO20 MOHOXPOMAMOpPa»

dopMma aTTecTaluu

Hmozo 3a |1l cemecmp 27 | 18 21 72 1 1

Bcero 4acoB 1o AuCHHUILINHE 54 | 36 54 | 144 2 1 1

3aBenyromuii kadeapoi «Duznkay,
podeccop, 1.¢.-M.H. B.I1. Kpacun



