


1. HEJH ¥ 3AJIAYN JUCIUATIIAHBI

1.1. Heanb u3yuyeHus1 JMCHMILUIMHBI — oOecrieueHre PyHIaMeHTaIbHON (PU3HYECKOM IMOTOTOBKH,
MO3BOJISIOMIEH OyIyIIUM CHelHaIucTaM OPUEHTHPOBATHCS B HAYYHO-TEXHUYECKOH WH(pOpMAIMH, HC-
M0JIb30BaTh (PU3MUECKHE MPUHIIUIIBI U 3aKOHBI, a TAKXKE PE3yJIbTaThl (PU3MUECKUX OTKPBITUI B 00JACTSIX
npodecCHOHATLHOM IS TEIIEHOCTH.

N3yyenne QUCHUILTUHBI JOHKHO CIIOCOOCTBOBaTh (POPMHUPOBAHUIO Y CTYJIEHTOB OCHOB HAyYHOTO
MBILUICHHUS, B TOM YHUCJIE. TOHUMAHUIO TPAaHUI] IPUMEHUMOCTH (U3UYECKUX MOHATUN M TEOpHil, yme-
HUIO OIICHUBATh CTENEHb JJOCTOBEPHOCTH PE3YIbTATOB TEOPETUUECKUX U SKCIIEPUMEHTAIBHBIX UCCIIE0-
BaHWil; yMEHUIO IJIAHUPOBATH (PU3MUECKUI M TEXHUYECKUN IKCIIEPUMEHT U 00pabaThIBaTh €ro pe3ylib-
TaThl C UCTIOJIb30BAHUEM COBPEMEHHBIX METO/IOB.

1.2. 3agauy ocBOCHHUSA TUCHHUILINHDI

— U3y4YeHHE 3aKOHOB OKPYIKAIOIIETO MUPA B UX B3aUMOCBSI3H;

— OCBOCHHE OCHOBHBIX (DM3MUYCCKUX TCOPHUH, MO3BOJIIOIINX OIKCATh SABJICHHS B IPUPOJIEC, U Mpe/e-
JIOB HpI/IMeHI/IMOCTI/I 3TUX TCOpI/Iﬁ JJIA pCI_HeHI/Iﬂ COBpeMCHHI)IX n HepCHGKTI/IBHBIX HpO(l)eCCI/IO-
HaJIbHBIX 3a/1a4;

— O3HaKOMIJICHHE CTYJICHTOB C UCTOPUEH M JIOTHKOW pa3BUTHUsI (PU3UKU M OCHOBHBIX €€ OTKPBITHH;

— M3YYCHHE HA3HAYCHUS W MPHHIIUIIOB JICHCTBHS OCHOBHBIX (DU3MYECKHUX MPUOOPOB, MPHOOpPETEHHE
HaBBIKOB pa0OTHl C U3MEPUTEIBHBIMHA PUOOPaMU M UHCTPYMEHTAMHU M TIOCTAHOBKU (PHU3UUECKHIX
AKCIIEPHUMEHTOB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
HuctunnnHa «Pu3nka» OTHOCHTCA K JAUCHHUIUIMHAM 00s13aTesibHOM yacTh brioka 1 yueOHoOro miasxa,
KOJ JUCLUIUIMHBI 10 yueOHoMmy 1utany b1.0.16.01.

3. IEPEYEHb IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 11O JTUCIHUIIJINHE
[Tpouecc u3yuenust AucuuIInHbl «Dr3nkay HanpaBlieH Ha (POPMUPOBAHUE CIIEAYIONIEN KoMIe-
TEHIUH:
OIIK-4 - ciocobeH aHanmu3upoBaTh PU3MUECKYIO CYITHOCTH SIBJCHUH M MPOIECCOB, JIEKAIINX B
OCHOBE (DYHKITMOHUPOBAHUSI MUKPODIIEKTPOHHON TEXHUKH, MPUMEHSITh OCHOBHBIC (PM3MUECKUE 3aKOHBI
Y MOJICJH JUTsl pEIICHUS 33]1a4 PO ecCHOHATBHOMN IeATETbHOCTH.

Komnerennus Pe3yabTaThl 00yueHUs1, XapaKTepu3youue
c(hopMHUPOBAHHOCTH KOMIIETEHIIUH

BbInycKHUK 10/17K€eH 3HATD:
— OCHOBHBIE 3aKOHBl MEXAaHUKH, OCHOBBI TEOPUH MEXaHMYECKHUX KosieOaHuil 1
BOJIH, MOJIEKYJIAPHON (PM3UKU U TEPMOJTUHAMUKH;
— OCHOBBI TEOPHH DJIIEKTPOMArHETU3Ma;
— OCHOBBI ONTHKH, (PU3UKH TBEPJOTO TeNla U KBAHTOBON (PU3UKH,
— (usmnueckue aBneHus U 3PPEKThI, UCTIOTb3yEMBbIE TPU 00ECTIEYEHUH KOM-
NBIOTEPHON OE30MaCHOCTH.
BbInycKHUK 10/17KeH YMeTh!
— pelmaTh TUMOBbIE CTAHAPTHBIE U MPUKJIaIHbIe (PU3NUECKHE 3a/1a4H;
— aHaJIM3UPOBAThH U MPUMEHSATH pu3NUYecKue ABIeHUS U 3Q(EKTs! s pele-
HUS IPAKTUYECKUX 3a7ad.
BbInyCKHHK 10/17KeH BJIA/1eTh:
— METO0JIaMU TEOPETHYECKOI0 UCCIIEIOBaHMSI (PU3NUECKUX SBJICHUI U MpolLiec-
COB;
— HaBBIKaMH NPOBeeHUs (PU3NUYECKOr0 IKCIIEpUMEHTa U 00paboOTKH ero pe-
3yJbTATOB.

OIIK-4




4. OBPBEM JUCHUIIVIMHBI

OO61mast TpyJ0eMKOCTh AUCIUTITHHBI «Du3nKay coctapiseT 11 3a4eTHRIX eTUHUIL.
PacnpenesieHue TPya0eMKOCTH JUCHHUIIMHBI 10 BUIAM 3aHATHIA

o4Has popMa 00ydeHHs

Buapr yaeOHO# paboThI Beero CemecTpl
94acoB 1 2 3
AyauTopHbIe 3aHATHSI (BCETO), B TOM YHUCIIC: 216 72 72 72
Jlexkuun 108 36 36 36
[Tpaktuyeckue 3ansatus (I13) 54 18 18 18
JIaboparopusie pabots (JIP) 54 18 18 18
CamocrosTenpHas padbora 81 54 18 9
Yacel Ha KOHTPOJIb 99 36 36 27
Buasl mpoMeKyTOYHOM aTTECTAlUU - SK3aMEH + + +
OO6m1ast TpyA0€MKOCTb:
aKaJIEMUYECKHE Yachl / 3a4ETHBIE €UHULBI 396/11 |162/4,5(126/3,5| 108/3

5. COAJEP)KAHUE JUCIMIIJIMHBI

5.1. Couepmaﬂne pa3ac/ioB JTMCHUIIJIMHBI K paclipeacjJeHue TPYITO€EMKOCTH 110 BUAAM 3aHATHH

Bunbl yueOHOI Harpy3ku U ux
TPYAOEMKOCTh B Hacax
Ne Henens < £ .| E . 54
I/ HaumenoBaHue pasjiena AMCHUIUINHBI Cemectp cemectpa = g E §. é O g
s |EZ|&8¢| O ¢
= 23] o a 3
= |8 M
=
1 | Mexanuka 1 1-11 22 10 8 33 73
2 | Mexanuueckue KojaeOaHus U BOJHBI 1 12-14 6 4 6 9 25
3 | MonexynsipHasi GU3MKa M TEPMOIMHAMHKA 1 15-18 8 4 4 12 28
4 | DnexTpocTaTuka M MOCTOSIHHBIM TOK 2 1-8 16 8 8 9 41
5 | Marnetusm 2 9-18 20 10 10 9 49
6 | I'eomerpuueckasi U BOJHOBAs ONTUKA 3 1-6 16 6 8 5 35
7 | KsanToBas ¢uzuka 3 7-16 16 10 6 3 35
8 | SlnepHas ¢pusmka 3 17-18 4 2 4 1 11
KoHTpob 99
Htoro 108 54 54 81 | 396
5.2 Jlekuun
Henens O0BeM,
Tema u conepxanue JCKIHU

ceMecTpa Jac.

1 cemecTp 36

MexaHnunka 22

1 Beenenue 2
dusnka Kak QyHIaMeHTaJIbHasl HayKa, €€ MECTO B CUCTEME HayK O MPHUpPOJIE.




DKCIEPUMEHT U Teopus B GU3HUECKUX HccaeaoBaHusIX. Duszndeckue Moaenu. Ousn-
YeCcKHe BEIMUMHBI, UX U3MEPEHHE H OlLIeHKa morpemnocteil. O0mas cTpykTypa u 3a-
nauu Kypca. Bxian ¢usuku B METOJbI M CpelicTBa 00paboTKU U nepeaayu uHdopma-
IIUH.

KunemaTtnka MaTepuaibHON TOYKH U a0COJIIOTHO TBEPAOIO Tejia

OTHOCHUTEIBLHOCTD JABUMOKCHUS. HpOCTpaHCTBeHHO — BPCMCHHBIC CUCTCMBI OT-
cuéra. OCHOBHBIE TOCTYJIAThl KIACCUYECKON KMHEMATHKU O MPOCTPAHCTBE, BPEMEHU
u apwkeHnu. KoopanHatHas u BeKTOpHast (OpMbI ONMUCAHUS JABMKEHHS MaTepUallb-
HOM Touku. [lepemenienue, ckOpocTh, ycKopeHue. TaHreHIHaabHOe U HOpMaibHOE
yckopenusi. Berunciienue mytu. Kunemaruka TBepaoro tena. YrjioBasi CKOPOCTb, YT-
JIOBO€ YCKOPEHHE U UX CBS3b C JTUHEHHBIMU XapaKTepucTUKkaMu aBrkeHus. [lmockoe
JBHKCHHE.

OcCHOBHBIE IOHATHS U 3AKOHbI JUHAMHKH

NuepuumaneHbie cucTeMsl OTcuéra M InepBblid 3akoH HproroHa. Macca u um-
nynbc. Cuna. Bropoit 3akon Hetotona. Tperuii 3akoH HptoToHna. ['panuiibl npuMeHnMo-
CTH HbIOTOHOBCKOW MEXaHUKH.

Cuuibl B mpupoae

Krnaccudukanus cuin B mpupojie. 3aKOH BCEMUPHOTO TAroTeHus. Cuia Tsbke-
CTH U BeC Tela. YIpyrue cuiibl. YHOpyrue HanpsokeHus u nedopmanuu. 3akoH ['yka.
Monyinb FOnra. Cuinsl conporuiieHusi. Cyxoe U BA3KO€ TPEHHE.

YacTua B NOTEHINAJIbHOM I10J1€

ITocTosiHHOE MOTEHLHMAIBHOE CHUIIOBOE moje. PaboTa moTeHIUaaIbHON CHIILI U
MOTEHIMaIbHas dHeprus yactuilpl. Cuiia U rpaiueHT NOTeHUUAIbHOW sHepruu. Ku-
HCTHUYCCKAsA U IIOJIHAsI MECXaHU4YCCKast BHGPFHH qaCTULbI. KOHCGpBaTI/IBHI)IG CHUJIBI. 38,-
KOH COXPaHCHHSI MEXaHMUYECKOW dHEpruu cuctembl. OOIedu3nIecKuii 3aK0H coxpa-
HCHUA 3Heprm/1.

JIMHAMHKA CHCTeMbI H 3aKOHbI COXPAHEHHA

Nmnynbe cuctemsl yactuil. LleHTp Macc u ero qBukeHHe. 3aKOH COXpaHEHUs
HMITyJIbCa U MOMEHTA MMIIYJIbCAa CUCTEMBI YacTUll. PeakTuBHOE NBMKEHHE. YpaBHE-
Hus Memepckoro n [{nonkoBckoro.
Camocmosmenvroe uzyuenue. AOCOIIOTHO YIPYTUH M HEYNIPYTHA yiap.

JAuHaMHKa BpalmaTejJbHOr0 ABUKeHH S

MOMEHT cujIbl U MOMEHT MMITyJbCca. Y paBHEHHE MOMEHTOB. 3aKOH COXpaHe-
HUS MOMEHTAa HMMITYJIbCA. 3aKOHBI COXPAaHEHUS DHEPrUUM U MOMEHTA MMILyJbCa U HUX
IMPUMCHCHHUC K O6H16My HUCCIICAOBAHUIO ABHUKCHHA.
Camocmosmenvnoe usyderue. 3axonul Kenﬂepa. Hepeaﬂ, emopas U mpenivsi KOCmMu-
yeckue CKOpocmu.

JuHamuka a0coTI0THO TBEPAOIO Te1a

JluHamuka BpallieHus aOCOJIOTHO TBEPJOTO Tejla BOKPYT HEMOJBUKHON OCH.
Mowment unepiuu. Teopema LlTeliHepa. I HpOCKOIBI U UX IPUMEHEHUE B TEXHUKE.
Camocmosamenvroe uzyyenue. BpIUUCIEHNE MOMEHTAa WHEPLHMH TeJ IPaBUIbHOU
reoMeTPHUECcKOi (hOpPMBI, HE PACCMOTPEHHBIX Ha JEKIIMOHHOM 3aHSITHH.

Cuiibl HHEpUUH

IIpeoOpa3oBaHusi CKOPOCTH M YCKOPEHUS IMpPH Mepexojie K JBHKYIIUMCS CH-
cremaMm otcuéra. [IpeoOpa3zoBanus ['amunes. [lpunuun otHocutensHocTu. Hemnep-
1uajbHble cucTeMbl oTcuéra. LlenTpobeknas cuna unepuuu. Cuna Kopuonuca. Jlo-
KaJIbHAsl 5KBUBAJICHTHOCTh CHJI MHEPLIMH U CHJI TATOTECHHUSL.
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DJIeMeHTbI MeXaHUKH CIUIOIIHBIX Cpes

OO6mme cBoiicTBa XKUAKOCTEH W Ta30B. CTallMOHApHOE TEUYCHHE HICATHHOMN
KUIKOCTU. YpaBHeHue bepnymiu. Bsskas xkuakocTs. CUiIbl BHYTPEHHETO TPEHUSI.
JlamunapHoe u TypOysieHTHOe TeueHue. Yucno PeitHonbaca. J[BrmkeHue Tena B JKHI-
KOCTH.




MexaHuuyeckne KoJe0aHus ¥ BOJTHBI

12

I'apmonnyeckue Ko0/1e0aHUSA U UX XapAKTEPUCTHKH

HuddepennmranbHoe ypaBHEHHE TapMOHHYECKUX KoyieOaHui. CoOCTBEHHBIC
rapMoHudeckue konebanus. [IpyXUHHBIA, pU3HUECKUI, MAaTEMaTHUECKUI MasITHUKH.
[MapMonnueckuil OCHMIUIATOP. DHEPTUs FAPMOHUYECKOTO OCHUIUISITOPA.

CrnoxeHne rapMOHHYECKUX KOJICOAaHUH OMHAKOBOTO HAIIPABJICHUS.
CamocmosamenvHoe usyyenue. CinokeHUE B3aUMHO NMEPHEHAUKYISPHBIX KOJICOaHUIA.
Q@urypsl JIuccaxy. buenus.
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3aTyxawiue U BbIHYKI€HHbIE KOJe0aHUs

HuddepennnanbHoe ypaBHEHUE 3aTyXalONMX KOJIEOaHW W €ro pelieHue.
Koadpdumnuent 3aryxanus. Jlorapudmudeckuit nekpemeHnt. [[oOpoTHOCTh. BhIHYX-
nennble konebanus. uddepenunanbHoe ypaBHeHHE BBIHYXICHHBIX KOJICOAHUN U
ero pemeHue. Pe3oHaHc.

14

JieMeHTBI (PU3NIeCKOH AKYCTHKH

Bonnsl B ynpyrux cpenax. BoiHoBoe ypaBHeHHe. YpaBHeHUE Oeryiiei BoJ-
Hbl. OCHOBHBIE XapaKTePUCTUKH BOJIH. [IpononbHble U nonepeunslie BoaHbl. [IpuHnmn
cynepriosunuu. Marepdepennns BomH. CTosune BOJIHBI. DHEPTUsSl YIPYTOH BOJIHBL
[ToTox ¥ MIOTHOCTH MOTOKa 3Hepruu. OTpakeHHe U MPEJOMIICHUE aKyCTHYECKHX
BosiH. [lornomenue sHeprun BOJH cpenoil. 3BYK UM €ro XapaKTEpUCTHKH: BBICOTA,
TeMOp, cuia, TPOMKOCTb.
Camocmosmenvroe uzyyenue. Ipdext Jlonmepa st 3ByKOBBIX BOJH.

MouJiekyasapHas QU3HKA U TEPMOJUHAMUKA

15

OcHOBHBIE MPEACTABJICHUS MOJICKYJIAPHO-KHHETHYECKOH TeOpHH
CraTtucTu4eckuii U TepMOJUHAMUYECKUM METOJbl HccienoBaHus. Makpo-
cKonu4yeckue mnapamerpsl. MaeanpHplii raz. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-
KUHETHUYECKON TEOpUU HJEeaJbHOro ra3a. YpaBHeHue MenaeneeBa - KnameiipoHa.
Pacnpenenenne MakcBemna u pacnpenenenue bonbumana. bapomerpuueckast ¢op-
Myna. CpenHsisi ITMHa CBOOOIHOTO Mpodera MOJIeKyJI.
Camocmosmenvroe usyyenue. SIBnenus: neperoca: nud¢ysusi, TEII0NpOBOI-
HOCTb U BS3KOCTh. Koa(h(uiimeHTh! BA3KOCTH ra3oB M KUIKOCTEH.

16

OCHOBBI TEPMOIHMHAMUKH

BuyTpenHnss sHeprus maeanbHoro rasa. Pabora tepMmonnHaMu4eckoil cucte-
Mbl. KonnuectBo temnotel. TernoemkocTs. [lepBoe Hauano TEpMOAMHAMUKH U €rO
IpUMEHEHHE K u3onpoueccaM. Anuadatudeckas cucrema. [loamurponHele npoueccsl.
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OOpaTumbie 1 HEOOpPATHMBbIE POLECCHI

[ukn Kapuo. Makcumaneusiid KITJI TemioBoii Mmammnasl. Bropoe Havano tep-
MonuHamukH. Teopema KapHo. HepaBenctso Knaysuyca. DHTponus. 3akoH HeyObI-
BAHMS DHTPONHHA. Makpo- U MUKpPOCOCTOSHUA. CTaTUCTUYECKUHA CMBICT SHTPOIIHH.
Tpetbe Hauano TepmoauHaMuku (Teopema HepHera).

ITpoBepka q10MaIIHEro 3a1aHUA
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ArperatHbie cOCTOSIHUSL U (a30BbIe NepexoAbl. JJIeMeHThl (PU3NUYeCKOoi
KMHETHKH.

Tepmonunamuyeckue ¢assl U (pasoBoe paBHOBecue. Pa3bl U arperaTHble Co-
crostHUs. TepMoamHamMuveckuid moteHmuan ['m6oca. Xumuueckuit morenuuain. Kpu-
Bas ¢azoBoro paBHoBecus. dazoBeie npeBpaleHus 1-ro u 2-ro pona. PeanbHble rassi.
VpaBnenue Ban-gep-Baansca. M3otepmbl Ban-gep-Baanbca. XKuakoctn u xkpucrai-
JIBI.

Camocmosamenvroe uzyuenue. SIBnenus neperoca. duddysusa. TemmompoBoa-
HOCTb, BHYTPEHHEE TpeHUE. bpOyHOBCKOE IBUIKEHUE.




2 cemecTp

36

DJIEKTPOCTATHKA U MOCTOSTHHBIN TOK

16

JIEKTPOCTATHYECKOE 110J1e B BAKYyMe

ONEKTPOMAarHuTHHIE B3aMMOICUCTBYS U JJEKTpUYECKue 3apsaasl. KBanToBaH-
HOCTbH 3apsfa. AJJUTUBHOCTb U 3aKOH COXPAHEHUs 3JIEKTPUUECKOro 3apsiaa. 3aKOH
Kynona. Dnexrpocratnueckoe nose. HanpsykeHHOCTh 1OJs TOYedHOro 3apsiaa. Pac-
4eT deKTpuyeckoro noii. Ipunnun cyneprnozunuu nosei. Teopema 0 HUPKyIsALUN
E. CBsA3p MEKIy NOTCHIMAIOM U HANPSYKEHHOCTBHIO AIEKTPUYECKOTO MOJIS.

Teopema I'aycca

IToTok BekTOpa HANPSHKEHHOCTH 3JeKTpocTaTuueckoro noiisd. Teopema I'aycca
— OcTporpasickoro B MHTErpaIbHON U Ju(epeHInanbHoi popMax U ee MpUMEHEHHe
K pacuery MoJjeHu.
Camocmosmenvroe uzyyenue. Ilpumenenne teopemsl I'aycca K pacueTy TeX 3JIEKTpO-
CTaTUYECKHUX I0JIEH, KOTOpbIE HE ObUIM PACCMOTPEHBI Ha JICKLIMOHHOM 3aHSATHH.

3HeKTqueCKOCHOHCCHCTCMBISapﬂHOB

HI/IHOHBHHﬁ u BHCKTpI/I‘leCKI/Iﬁ MOMCHT CHUCTCMBI 3apsAa0B. ToueunpIit JUII0JIb,
HAIps>KCHHOCTh M IMMOTCHLOUAJI CO3AaHHOI'0 MM HOHﬂ.:)HepFHﬂ HHHOHQ.JIHHOHB B
SHGKTquGCKONIHOHe(HOTGHHH&HLH&HSHGPFHH,CHH&,MOMGHT)

IIpoBOAHUKH B JJIEKTPUYECKOM I10J1€

MuKpocKOn4ecKkoe 1 MaKpOCKOIIUYECKOE I0JIE B BenlecTse. HanpskeHHOCTD
I10JI B BELIECTBE. DJIeKTpocTaTuueckast MHAyKuus. [lojae BHyTpH U Ha IOBEPXHOCTH
IIpoBOAHMKA. Pacnipenenenue 3apsa U CUII 110 IOBEPXHOCTH IIPOBOAHUKA. DIIEKTPO-
CTaTHYECKas 3aIUTa.

JIeKTPOEMKOCTh. JHEPrusl JJIEKTPOCTATHYECKOI0 MOJIA

DIEKTPOEMKOCTh YETUHEHHOTO TPOBOAHMKA, KOHIeHcaTopa. [limockuid, cde-
PUYECKHI U HUIMHAPUYECKUI KOHJCHCATOPHI.

DOHeprus 3apsKEHHOT0 MPOBOJAHUKA. DHEPTHsl CUCTEMBI TPOBOJHUKOB. O0B-
éMHasi INIOTHOCTB 3JIEKTPHUYECKOT0 MOJIS.

JIM3J1eKTPUKH B JIEKTPUYECKOM I0JI€e

[TonApuzanus IUANEKTPUKOB. MexaHu3Mbl nosisipu3anuu. BekTop nosspuza-
1uu (MOJIIPU30BAaHHOCTD) TUAJIEKTPUKA U €r0 CBS3b C IMOBEPXHOCTHOW IIOTHOCTBIO
3apsA70B CBSA3aHHBIX 3apsAAoB. JMAneKTpuyeckas NPOHMIIAEMOCTbh U BOCIPUUMYH-
BOCTb. BEKTOp 21eKTpuyecKkoro cmemeHus. ['paHudHbIe YCIOBUS Ha MOBEPXHOCTH
paszena AByX Cpen.
Camocmosmenvroe uzyuenue. JIMdIEKTPUKA ¢ OCOOBIMU CBOMCTBAMHU: MUPOIIEKTPU-
KM, IbE303JIEKTPUKHU, CETHETONIEKTPUKH, HIEKTPETHI.

IHocTosAHHBIN JIEKTPUYECKUI TOK

Cuna ¥ IJIOTHOCTB JJEKTPUUYECKOTO TOKA. Y paBHEHHE HENpepbIBHOCTH. CTO-
ponnue cwibl. JJ[C. Hanpsoxenue. 3akon Oma a1t 0o1HOPOAHOTO npoBoaHuKa. Co-
MPOTHUBIIEHHE MTPOBOIHUKOB. 3akoH OMa B jtokanbHO popme. 3akon Oma Juist Heo-
HOpOAHOro yuyacTka 1enu. O6o6mmenHbIi 3akoH Oma. PazerBiennsie nenu. [lpasuna
Kupxroda.

TemnoBoe aeiicTBHEe TOKA

3akoH Jlxxoyng-Jlenua. MomHocTs Toka. Pa3ps koHaeHcaTopa yepes3 conpo-
TUBJICHUC.
Camocmosamenvhoe uzyyenue. Knaccuueckast TeOpHsi 3JIEKTPOINPOBOJIHOCTH METaJ-
JIOB.

IIpoBepka A0MaIIHEro 3a1aHUs

Marmerusm
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ITocTosiHHOE MarHUTHOE 110JIe B BAKyyMe
OmneiT Opctena. Pabotel AMiiepa. MarHuTHOE B3aUMOIEHCTBHE JIEMEHTOB
toka. Muaykuus marautHoro nosist. [lpuanmn cynepnosunuu nosen. Teopema [Mayc-




ca Juisi BeKTopa B.
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3aKOHBI MATHUTHOTO TOJIfAA

3akoH buo-Casapa-Jlaniaca u ero npuMeHEeHHUE K pacyeTy MarHUTHBIX MOJIeH
MPSIMOTO U KPYyTrOBOro Toka. TeopeMa o IUPKYJISIIIUN BEKTOpa B 1 ee mpruMeHEHue K
pacyery nosei.
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MarHuTHoOe noJjie pABHOMEPHO JABHKYILETr0CH 3apsaa
Cuila 1 MOMEHT CWJI, AEUCTBYIOUIMX HA KOHTYP B MAarHUTHOM Iosie. Maruur-
HBI MOMEHT KOHTYpa ¢ TOKOM. PaboTa mpu nepeMereHnn KOHTypa C TOKOM.
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Cuaa Jlopenna
JIBM>KeHHE 3apsDKEHHBIX YAaCcTHUI[ B DJIGKTPUYECKOM M MArHUTHOM TIOJISIX.
[Tpunnun pabotsl yckoputeneil. Dddext Xoma.
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MarsuTtHoe nmoJjie B Belecrse

MarnuTtHas uHAyKuus B BenlectBe. HamarnmyenHocts. TokM HaMarHu4uBa-
HMH. HaHpH)KéHHOCTB MarHMTHOTO MHOJdA. 3aKOHBI MarHUTHOI'O MHOJS B MarHEeTHKax.
MaruvuTHas BOCIPUMMYMBOCTD U MAarHUTHAas MPOHULIAEMOCTb. Y CIOBUs Ha TPaHULE
pasznena. /lua-, mapa- u Qeppomarnernku. KpuBas namaramumBanus. [ucrepesuc.
Octarounast HamarHu4eHHOCTh. Touka Kropu. Marautnas mozgens aroma. OpOouTans-
HO€ TUPOMarHuTHOE OTHOLIECHHE 3JIEKTpoHa. JIlapMopoBa npeneccus. JnamaraeTuku.
Marnutomexannueckue sisjieHus. CIIMH 3JIEKTPOHA U TapaMarHeTU3M.
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Marneruku

Hua-, mapa- u ¢eppomarneTnku. KpuBas HamarmumumBanus. [wucrepeswuc.
OcrarouyHast HaMarHn4eHHocTb. Touka Kropu. MaruuTtHast Mmozgens atoma. Opourans-
HOE TMPOMAarHUTHOE OTHOLIEHUE 3JIeKTpoHa. JlapmopoBa npeneccus. JnamMarseTuku.
Marauromexannyeckue siBieHus. CIMH 2JIEKTpOHA U TapaMarHETH3M.

15

JIEKTPOMATHUTHASI MHAYKIHSA

WHAYKIMOHHBIM TOK. 3aKOH JIEKTpOMarHuTHOW mHAykuuu. [Ipasumno Jlenna.
Toku ®dyko. SIBieHne caMOMHIYKIUHU U B3auUMHOW MHAYKIMH. DJ{C caMOMHAYKIHH.
NunyktuBHOCTH cosieHoMaa. BuxpeBoe snexkrpuueckoe mnojue. Toku dyko. Maraur-
Hasl SHEPrusl MPOBOJHHUKA C TOKOM M 3HEPIUsl MarHUTHOTO TMOJSl. DHEPTUsl CUCTEMBI
IIPOBOJHUKOB. IIpakTyeckue NpunoKeHus 3J€KTPOMarHUTHONM MHYKLHUH.

ITpoBepka q10MalIHEro 3a1aHUA

16

JJIEKTPOMATHUTHBIE KOJIeOaHUsI U NepeMEeHHbII TOK

CBoOoHBIE KOJeOaHusl B KOHTYpe 0€3 aKTHUBHOI'O CONPOTUBIIEHUS. 3aTyXaro-
M€ U BBIHYX/I€HHbIEe KoJieOaHus. Pe3oHaHCHbIe KoyleOaHus. DIIeKTpOMEXaHNUeCKHe
aHAJIOTUH.
CamocmosamenvHoe usyyeHue. YCWINTENH W aBTOT€HEPATOPHI AJIEKTPOMAarHUTHBIX
KoJIeOaHuH.

ITepeMeHHBII TOK. MOIIHOCTb IEPEMEHHOIO TOKA.

17

YpaBHeHHs 3JIEKTPOMATHUTHOIO IOJIS

VYpaBHeHust MakcBeula B MHTErpajibHOUW U TuddepeHnnanbHoil popmax Kak
0000111eHIe OCHOBHBIX OMNBITHBIX (pakToB. [lonHas cuctema ypaBHeHui mosst. Marte-
pHaIbHBIE YPAaBHEHHUsS CpEbl. Y paBHEHMs 110JI B BakyyMe. [I0THOCTE dHEpruu siiek-
TpOMarHuTHOro noJjsi. Bekrop YmoBa — [lolHTHHTA.

18

JIEKTPOMATHUTHBIE BOJIHBI B BAKYyMe

BriBoa BOHOBBIX ypaBHeHU# 11 noned E u H w3 ypaBHeHnid Makcseia.
ITonepedHOCTH 3NMEKTPOMATHUTHBIX BOJIH. ['apMOHMYECKas 3J€KTpOMAarHuTHasl BOJIHA
u e€ (aszoBasi ckopocTh B BakyyMme U B BemiectBe. lHTeHcuBHOCTh BosHBL. [llkana
JJICKTPOMArHUTHBIX BOJIH U ONTHYECKUU JUANIa30H.

3 cemecTp

36

FCOMeTpl/I‘IeCKaﬂ H BOJTHOBas OIITHKA

12

OCHOBBI reoMeTpHYeCKON ONTHKH
CgeroBas BoJiHa. [lokazarenb npenomiieHus cpeabl. OnrTudeckas JyIMHa MyTH.




[Tpunun ®epma. 3akoHbI reomeTpuyecko onTtuku. @opmyiel Openend. Yron bpro-
crepa. [lonHoe BHyTpeHHEe oTpaxkeHue. [loHsATHE O BOJIOKOHHOW ONTHKE.

doToMeTpUA ¥ TeOMEeTPUYECKAs] TEOPUSI ONTHYECKUX CHCTEM

OcHoBHBIE (DOTOMETPHYECKUE BEIMYMHBI U WX eAUHUIIBI. CBETOBOW MOTOK,
cujia CBETa, IPKOCTh, CBETUMOCTb, OCBEIIEHHOCTh. M 1eanbHast onTuyeckasl CuCTeMa u
e€ snementhl. Toscras u ToHKas JMH3BL. OnTHYECKHE MPUOOPHI: JIyna, MPOEKTOP,
MUKPOCKOII U TeJIeCKOM. AOeppalinu ONTUYECKUX CUCTEM.

IIpeoOpa3oBanne @ypbe 3JIeKTPOMATHUTHBIX CHTHAJIOB

CriekTpanbHble INIOTHOCTH aMILIUTY/bl U SHEpruu. PasnoxkeHue anekrpomar-
HUTHOTO MOJSI MO IUIOCKUM BOJHAaM. YpaBHEHHE AucCIiepcHd. BOJIHOBBIE MaKeThl.
['pynmoBas CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH. PacIuibiBaHKe ITAKETOB BO BPEMEHH.

HNuTepdepennus cBera

[Mpunnun cynepnosunuu BosH. MHTepdepentus nByx BoiaH. KorepeHTHOCTS.
CrnocoOwl HaOmrOAeHUsT UHTephepeHnu cBeta. MHTepdepeHns npu OTPaKeHUH OT
TOHKHUX IUIACTUHOK. [10710Chl paBHOrO HaKjOHA M paBHOM ToiamuHbL. Konpua HeroTo-
Ha. [Ipumenenust untepdepennuu. Mutepdepomerpsl. MHoromyuyeBas untephepeH-
LU,
CamocmosmenvHoe uzyyenue. UntepdepeHius nojaspu30BaHHbIX BOJH.

Ju¢paxkuus ceera

[Mpunnun [roitrenca-®Openensa. Judpakuus Ppenens. 3ousl Openens. Hu-
¢bpakus Opaynrodepa Ha menu. JudpakunoHHas pemeTka. YTiIoBas JUCICPCHUS U
paszpermatoiasi ciocoOHocTh pemietku. ['onorpadus. [lonydenue ronorpaMmmsl 1 BOC-
CTaHOBJICHHE BOJIHOBOTO (poHTa. [lpuMeHeHus audpaxiium.

IHonsipusanus ceera

®opma U cTeneHb NoaspU3alii MOHOXpOMaTHYeckux BoJH. [lonyuenue u
aHaJIM3 MOJSIPU30BaHHOrO cBeTa. J[BoiiHOE syuenpenomienue. MickyccTBeHHas ONTH-
YyecKasi aHM30TPONHUsl. DIEKTPOONTHUECKUE U MAarHUTOONITUYECKHE I(PPEKTHI.
Camocmosamenvroe uzyuenue. DEHOMEHOJIOTHS MIOTJIOLEHUS U TUCIIEPCUH CBETA.

IIpoBepka qoMalIHEro 3a1aHUs

KBanToBasi pusuka

20

TennoBoe nznyvenue

CriekTpabHbIE XapaKTEPUCTHKH TEIUIOBOTO W3My4yeHus. 3akoHbl Kupxroda,
Credana — bonpiimana u Buna. A6comtotHo yepHoe teno. @opmyna Panes — Jxxunca
U «ynbTpaduoneToBas KaTacTpoday.

['unote3a kBanToB. ®opmyina [1nanka. KBanToBOE 00BsICHEHNE 3aKOHOB TEI-
JIOBOTO M3JIyUEHHUsI.

Kopnycky/1sipHo — BOJIHOBOIi 1yaiu3M cBeTa
®otoadp ekt u a3pdext Komnrona. YpasHenue DitHiuTeiHa ans porosddek-
Ta. TOpMO3HOE PEHTT€HOBCKOE H3yueHue. J[aBIeHne cBeTa.

Iliianerapuasi Mmoaeib aToma

Mogpens atoma Tomcona. OnbiTer Pesepdopa mo paccesauro anbda — ga-
CTHUL. SlnepHas Mozenb aToMa. DMIUPUYECKHE 3aKOHOMEPHOCTH B @aTOMHBIX CITEK-
Tpax.

10

OcHoOBHBIE OCTY/IAThl KBAHTOBOI MeXaHUKH

I'unore3a ne bpoiinsa. Onwitel I3BHccona u JIxepmepa. CoOoTHOILIEHHE He-
omnpenenénHocreil ['eiizenbepra. BonHoBas (QyHKIMS, €€ CTaTUCTUYECKUHA CMBICI U
YCJOBHS, KOTOPBIM OHA JIOJDKHA yAOBIETBOPATH. Y paBHeHue lllpeaunrepa. Oneparo-
pBl (PU3MUECKUX BEIMYMH: MMITYJIbCa, KOOPAMHATBI, SHEPTUU, MOMEHTA HMMITyJIbCA.
CobcTBeHHbIE (PYHKIMH U COOCTBEHHBIE 3HAYEHUSI ONIEPATOPOB.

11

KBaHTOBasi MeXaHHUKA NPOCTEHIINX CHCTEM
[TpoxoxaeHre 4acTUIlbl Yepe3 OJHOMEPHBIM MOTEeHIUAIbHBIN Oaphep. TyH-




HenbHBIN A dexT. KBanTOBas yacTuIla B OJJHOMEPHON MOTEHIHAIBHOU siMe. ["apmo-
HUYECKUN OCLIMIUIATOP.

12

KBaHTOBO — MexaHu4YecKoe OnucaHue AaTOMOB
Monens Pesepdopaa - bopa u kBaHTOBasi MexaHUKa aToMa Bojopoaa. KBaHToBbie
yucna. [IpaBuna orbopa mis kBaHTOBBIX NepexooB. OnbiT LlTepua u ['epnaxa. D¢-
¢ext 3eemana. CtpoeHue aTOMOB M Iepuoandeckas cucreMa Menzeneena. [Topsmok
3aMOJHEHUS YIEKTPOHHBIX 000JI0YEK.

13

KBanToBas cratucruka

KBaHTOBBIE CHCTEMBI M3 OJMHAKOBBIX 4YacTHL. [IpMHLMI TOKIECTBEHHOCTH
OJIMHAKOBBbIX MUKpoyacTUll. CHMMETpUUYHBIE U AaHTUCUMMETPUYHBIE COCTOSIHUSL (BOJI-
HOBbIE (DYHKLMH) TOKIAECTBEHHBIX MUKpoyacTul. depMuoHbsl U 06030HBI. [IpuHUMI
[Taymu. Pacnpenenenne ®epmu — upaka s 3iaekTpoHOB. Pacnpenenenue bose —
OiiHmTeHa st GoToHOB M (OHOHOB. [ITOTHOCTH YHMCIa KBAaHTOBBIX COCTOSTHUHU.
Oneprusa @epmu. CHOHTaHHBIE M BBIHYXKJEHHBIE Iepexoibl. MHBepcHas Haces€H-
HOCTb YPOBHEH B akTUBHOM cpeze. JIazepsl. [Ipumenenus j1a3epos.

14

JieMeHTBI (PU3MKH TBEPAOIo TeJIa

BonHoBast QyHKIMS 3JIEKTpOHA B MPOCTPAHCTBEHHO-TIEPHUOIUYECKOM TIOJIE.
OHepreTu4eckue 30HbI B KPUCTaUIaX. 30HHBIE MOJEIN METaJUIOB, IMUIJIEKTPUKOB U
MOJTYTIPOBOTHUKOB. KBazu4acTHIBI: 3JIEKTPOHBI U ObIpKU. DddexTuBHas Macca. [lo-
JBUKHOCTH HOcUTenen 3apsaaa. [IpoBogumMocTs MeTauios.

15

CoOcTBeHHBbIE OJYIIPOBOAHUKHI

PaBHOBeCHBIC KOHIIEHTPAILIUU AJIEKTPOHOB U JBIPOK B COOCTBEHHBIX MOJIYIIPO-
BOJHHMKAX. 3aBUCHMOCTb COMPOTHUBIIEHUS COOCTBEHHOI'O MOIYMPOBOJHUKAM OT TEM-
neparypbl. TepmoconpotuBiieHus. POTOMPOBOIUMOCTE TOTYIIPOBOTHUKOB. DPPEeKT
Xogna.

16

IIpumecHbIe MOTYNIPOBOAHUKH

JIOHOpHBIE U aKIENTOPHBIE MPUMECH U ypOBHH. [IpoBOAMMOCTH N U P THUIIOB.
OcCHOBHBIE U HEOCHOBHBIE HOCHUTENIM 3apsija. PaBHOBECHBIE KOHIIEHTPAIIUU DJIEKTPO-
HOB U JIBIPOK B MIPUMECHBIX MOJTYNPOBOAHUKAX. KOHTAKTHBIE SBJICHUS B MOIYTIPOBOJ-
HUKaX. P-N mepexo/ u ero BRIPSMIISIONINE CBONCTBA.
Camocmosamenvroe uzyuenue. 1101ynpoBOJHUKOBBIE JUOBI U TPUOBL.

IIpoBepka qoMalIHero 3agaHus

SAnepuas ¢puzuka

17

OcHOBBI (PM3MKH ATOMHOIO siApa

CoctaB aToMHOTrO siipa. XapakTEpUCTUKH si/ipa: 3apsl, Macca, JHEPIHsl CBSI3U
HYKJIOHOB. PasinoakTiBHOCTh. BUIbI M 3aKOHBI paIHOAKTUBHOTO U3JIy4eHHUs. Snep-
Hble peakiuu. [lenenue saep. Cunres saep. JeTekTupoBaHue AI€pHBIX U3ITYYEHUN.
[ToHsiTHE O JO3UMETPUU U 3ALLUTE.

18

JJieMeHTapHbIe YacTHIbl. Pu3nyeckass KAPTHHA MUPA

@dyHIaMeHTalIbHbIE B3aUMOJICHCTBUS 1 OCHOBHBIE KJIACChI JIEMEHTapHbIX Ya-
ctull. Yactuuel 1 aHTHYacTUIBL. JIenToHs! U agpoHbl. KBapku.

Oco0eHHOCTH KJTACCMYECKON U KBaHTOBOU (hr3HKH. MeTo10J10THUsI COBPEMEH-
HBIX HayYHO — UCCIIEZI0BATENILCKUX MTporpamMm B o0actu ¢pusuku. CoBpeMeHHbIE
KOCMOJIOTHYECKuE NnpezcTaBienHus. JlocTikenns HabmogaTeNbHOM acTpoHoMun. Pe-
BOJIFOIIUOHHBIE U3MEHEHHS B TEXHUKE M TEXHOJIOTHAX KaK CIEJCTBUE HAYYHBIX J10-
CTHKEHUH B 0051acTH (QU3UKH.

HUToro uacos

108




5.3 IIpakTHyeckue 3aHATUSA

Henens TeMa u coziepKaHue MPAKTUYECKOTO 3aHATUS O6beMm | B ToM ync- Busl
MecTpa opaic Tposis
1 cemecTp 18 18
MexaHuKa 10 10
KunemaTrka KpHBOJIMHEHHOTO JIBM)KEHHS MaTEpUAIEHON TOUKU
Kunemartuka BpamareabHOTro ABHKEHHUS MAaTEePUATTbHONU TOUKH.
JlmHaMuKa MaTepUaIbHOM TOUKHU
) 3aKoH coXpaHEeHMsI UMITysibca. PaboTa v aHeprus npu mnocrymna- 2 2
TEJIHOM JIBH)KEHHHU. 3aKOH COXPaHEHHUs SJHEPTHU
7 JlnHamuKa BpamaTeIbHOTO JBMKEHUS TBEPIOTO Tela. 3aKOH CO- 2 2
XpaHEHUs] MOMEHTA MMITYJIbCa
9 PaGoTa u sHeprus npu BpamaTeIbHOM JIBH)KCHHH. [[BHKeHUE B 2 2 KonTtp.
HEMHEPIHMAJIbHBIX CHCTEMaX OoTc4eTa. MexaHuKa KHUIKOCTH. pao.
KonTposabHnas pa6ora.
Mexanuyeckue KoJ1eOaHUs M BOJHBI 4 4
11 Kunemarnka rapMoHUYeCKUX KoeOaHuid. M ieanbHbIii TapMOHU- 2 2
YECKUI OCHMILISTOP
13 CrnosxeHue kosiebanuil. 3aTyxaroliye U BIHYK/I€HHbIE KOJIeOaHusl. 2 2
MexaHu4ecKre BOJIHbI
MoJgekyasipHas pu3suka 4 TEPMOAUHAMHUKA 4 4
15 YpaBHeHHE COCTOSIHUS uacalbHOTro raza. M3onporeccel. [lepoe 2 2
HAYaJI0 TEPMOJAMHAMUKHI
17 TemuoBeie Mammsbl. [ukn Kapro. Ourponusa. KonrpoJsbsHas pa- 2 2 KonTp.
0orta pao.
2 ceMecTp 18 18
DJIEKTPOCTATHKA U MOCTOSTHHBIN TOK 8 8
1 3axoH Kynona. 3akoH coxpanenus 3apsaa. [IpuHuun cynepnosu- 2 2
IIUH YIEKTPOCTATUYECKHX MOJIeH
3 [Ipumenenue Teopemsl ['aycca mist pacuera nosieid. Berauciaenue 2 2
NOTEHIMAJIOB AJIEKTPUUYECKHX MOJIeH
) ONEeKTPOEMKOCTh IPOBOIHUKOB U KOH/IEHCATOPOB. DHEPIHsl dJICK- 2 2
TPOCTATUYECKOTO MOJIsA. 3aKOHBI IIOCTOSIHHOTO TOKa. [IpaBuia
Kupxroda.
7 KonTtposbnas padora 2 2 KonTp.
pao.
Marnetusm 10 10
9 MarnutHoe nosne B Bakyyme. 3akoH B1IO — Capapa — Jlarutaca. 2 2
[Tpunuun cynepnosuiuu. Cuna Amnepa. Cuna Jlopenna
11 Pabora o nepemeneHuI0 NPOBOAHUKA U KOHTYpa C TOKOM B Mar- 2 2
HUTHOM I10J1e. DJIEKTPOMarHuTHAs MHAYKIUS
13 MarnuTtHoe nose B BeulecTse. DHeprust MarHuTHoOro nosisi. Kon- 2 2 KonTp.
TpoJibHasA padoTa pao.
15 KonebatenbHblil KOHTYD. 3aTyXaoIIKe dJIEKTPOMarHUTHBIC KOJie- 2 2
OanHus
17 BriHyX1eHHbBIE 2eKTprueckue kojebanus. Pezonanc. UTorosoe 2 2

3aHATHE




3 cemecTp 18 18
BoJsiHOoBasi onTHKA 6 6
1 ["'eomeTpryeckas onTuka 2 2
3 WNurtepdepennus ceera Judpakius ceera 2 2
) [Tonsspuzanus ceera. KontposabHas padora 2 2 KonTp.
pao.
KBanToBasi pusuka 10 10
7 CsaotictBa (oToHOB. BomHbl e Bpoitis. 3aKoHBI TETIIOBOTO U3ITY- 2 2
YCHUS
9 ®otosdpext. BricTyruienus no remam pedeparo. dddexr 2 2
KomnroHna
11 JlaBnenue cBera. BoaHOBBIE CBOMCTBA MUKPOYACTHII. 2 2
13 Brictymuienus no remam pedeparos. [Ipocreiimue ciyyan 1Bu- 2 2
KCHHSI MUKPOYACTHII
15 Atom Bojopona. CrekrpasibHble 3aKoHOMEepHOCTH. KoHTpO/Ib- 2 2 KonTp.
Hasi padoTa pao.
SAnepnas ¢puszuka 2 2
17 PannoaktuBHocTh. Jledext maccel. Anepurie peakiiuu. UToro- 2 2
Basi KOHTPOJIbHasi padoTa
Hroro yacon 54 54

5.4 IlepeueHb 1a00paTOPHBIX padoT

B Hagane cemectpa oOyvarommecs: 00si3aHbI IPOUTH WHCTPYKTAX IO TEXHUKE OE30MACHOCTH IPH MPO-
BEJICHUH JIaDOpaTOPHOTO MPAKTUKyMa B KaxIoil u3 naboparopuil kadenpsl pusuku. O6 3TOM Aenaercs
3aMUCh C TMOAMUCHI0 KAXJAOrO CTYJEHTa W IpernojaBaTesiei, MPOBOAUBIINX HMHCTPYKTAXK B CHEIUATHLHOM

KypHaJe.

Henensa
ceMecT-

pa

HaumenoBanue 1a60paTopHOi paboThI

O0beM
4acoB

B Tom
YHCIIE B
WHTEpaK-
THBHOMU

¢dhopme

1o)

Bunabr
KOHTPOJIA

1 cemecTp

18

Mexanuka

I'pCHIHOCTDH I/I3MepeHI/II>'I.

BBoanoe 3anstue. MHCTpyKTax 1o TexHuke o6e3omnacHoctu. [1o-

CTyneHTHI BRIIOJHSIOT OJIHY U3 PadOT B COOTBETCTBHUH C HH/U-
BUJIyaJIbHBIM Tpa(uKOM:
— OIpeJiesIeHue CKOPOCTH MOJIeTa MyJIM ¢ IOMOIIbI0 Oaj-
JMCTHYECKOTO MasiTHUKA (J1aboparopHas padora Ne 1.6);
— oIlpeJiesIeHue YCKOPEHHs CBOOOTHOTO Ma/IeHUs Ha Ma-
mHe ATtByza (;taboparopHast padora Ne 1.1);
— OIpeeNieHue YIpyroro MoIyJisi CIIBUTA CTAIbHOU TIPO-
BOJIOKH METOJIOM KPYTHJIBHBIX KosiebaHuii (Jrabopatop-
Hast pabota Ne 1.2);
— HCCIIeIOBaHWE JBMIKEHUS TEJ B KUIKOCTH (JlabopaTop-
Hast padora Ne 1.10).

CTyneHTHI BRIIOJHSIOT OJHY U3 PadOT B COOTBETCTBHH C MH/HU-
BUIYAJIbHBIM I'paUKOM:




— OIpeleieHue MOMEHTA HHEPIIMHA METO0OM TPUPHISIPHO-
ro nojseca (tadoparopuast padora Ne 1.3);

— oIpelelieHue MOMEHTA HHEPIIMU METaNTHYECKUX KOJIel
[pH TOMOIIK MasiTHUKA MakcBesuia (J1abopaTopHas pa-
6ota Ne 1.4);

— oIpeleNieHue MOMEHTa HHEPIIMA MXOBUKA K MOMEHTA
cui1 TpeHust (1aboparopHasi padora Ne 1.4).

Hrorosoe 3ausarue

N

OTUCT

MexaHuuyeckne KoJ1e0aHusi M BOJTHBI

(o]

CTyaeHTHI BBIIONHSIOT OIHY U3 pabOT B COOTBETCTBHH C MH/IU-
BUYaJIbHBIM I'PaUKOM:
— U3yueHHe KoJeOaHUH MaTeMaTHYECKOTO U (PU3UIECKOTO
MasTHHKOB (1aboparopHast pabora Ne 1.12);
— ompezeneHne yCKOpeHHs CBOOOIHOTO MaeHHUs C TOMO-
IbI0 (PU3HYECKOTO MasiTHHKA (JTaboparopHas padora Ne
1.11, 1.13);
— W3yYeHHE PE30HAHCHBIX SIBICHUN TP KOJICOAHUSIX II0C-
KO py>kuHbI (JlabopaTtopHast padorta Ne 1.14).

N

11

CTyeHTHI BBIOJHSIOT OJIHY U3 PadOT B COOTBETCTBHH C HH/IHU-
BUJYaJIbHBIM I'PapUKOM:
— OIpeleNIeHue CKOPOCTH 3BYKa B BO3/IyXE METOJIOM CTOSI-
yeil BosiHbI (J1aboparopHas padota Ne 1.15a);
— ONpeJesIeHue CKOPOCTH 3ByKa METOJ0M caBura ¢as (ja-
6oparopnast pabora Ne 1.150).

13

Hrorosoe 3ausartue

OTUCT

MouJiekyJisipHasi GU3HKA U TEPMOAUHAMUKA

15

CTyeHTHI BBIIOJHSIOT OJHY U3 PadOT B COOTBETCTBUH C UH]IU-
BUYaJIbHBIM I'pauKOM:

— ompeneneHue ko3 uIeHTa BHYTPEHHEr0 TPEHUs BO3-
JyXa Mpu pa3InyHbIX TeMIlepaTrypax (J1abopaTopHas pa-
6ota Ne 1.16);

— oIlpeJieNieHue yAeIbHON TeII0EMKOCTH BO3/1yXa MpH I0-
CTOSIHHOM JiaBJieHun (JlaboparopHas padota Ne 1.17);

— OlpeJeNieHue OTHOMIICHHUS TeTIOEMKOCTEH BO3TyXa MPH
MIOCTOSIHHOM JIaBJICHUH U TIOCTOSTHHOM 00beMe (J1abopa-
TopHas padota Ne 1.18a, 1.180);

— ompeJeNeHue yAeTbHON TeIUIOTH KPUCTATH3AINN U H3-
MEHEHHUs SHTPOIUH MPH OXJIAXKAECHUH 0J10Ba (Jadopa-
TopHasi padota Ne 1.19);

— HW3sydenwne peanpHoro raza (3¢ dext Jxoyns - Tomcona)
(;maboparopnas padota Ne 1.20).

NN

17

Hrorosoe 3ausartue

OTYCT

2 cemecTp

18

DJIEKTPOCTATHKA U NOCTOSHHBIN TOK

BBoanoe 3anstue. MTHCTpyKTaxk 10 TEXHUKE O€30MaCHOCTH.
CTyeHTHI BHIIOJHSIOT OJIHY U3 pabOT B COOTBETCTBHHM C UH/IU-
BUYaJIbHBIM TPaQUKOM:
— MOJIETTUPOBaHUE JIEKTPUUECKUX ToJIeH (J1TabopaTopHas
pabota Ne 2.1);
— OIlpeJieNIeHue eMKOCTH KOH/IEHCAaTopa MOCPEICTBOM H3-
MepeHHUs TOKa pa3psaku (radboparopHas padorta Ne 2.2);




— ompejeeHre EMKOCTH KOHIeHCAaTOpoB MeTooM Cotn
(;mabopatopnast pabora Ne 2.3).

CTy/eHTHI BBITIOJHSIOT OJIHY U3 padOT B COOTBETCTBUH C UH/IU-
BUYaJIbHBIM I'PaUKOM:
— onpeaenenue IJC ncToyHnKa METO0M KOMIIEHCAIIUKI
(;mabopatopnas pabora Ne 2.4);
— wu3yuenue o6o0menHoro 3akona Oma u n3mepenue 3/C
METOJIOM KOMITeHcaluu (J1abopatopuas pabora Ne 2.6).

CTy/eHTBI BBITIOJHSAIOT OJIHY U3 pabOT B COOTBETCTBUH C UH/IU-
BUYaJIbHBIM I'PaUKOM:
— onpegenenne IJC nCTOUHUKA METOI0M KOMITCHCALIMHI
(mabopatopuas pabora Ne 2.4);
— wu3ydeHue 00o0menHoro 3akoHa Oma u uzmepenue JJ[C
METOJIOM KoMIIeHcaluu (J1aboparopHas padora Ne 2.6);
— W3MEpEeHHUe COMPOTUBIICHHUS IPOBOJHIUKOB MOCTUKOM
Yurctona (maboparopHast pabota Ne 2.5);
— HCCleI0OBaHMe MPOCTEUIIeH AIeKTpUIeCcKoil nenu (J1abo-
paropHas paborta Ne 2.7).

Htorosoe 3aHsatue

OTYCT

Marbmerusm

10

CTyIeHTBI BBITIOJHSIFOT OJIHY U3 PadOT B COOTBETCTBHH C UH]IU-
BHUyaJIbHBIM I'PapUKOM:
— ompeJeNeHue yAETbHOr0 3aps/aa IEKTPOHA C TOMOIIBIO
MarHeTpoHa (maboparopHas padora Ne 2.8a, 2.80);

— H3y4YCHHE MarHUTHOTO IMOJIsI coieHoua (JlabopaTopHast
pabora Ne 2.9).

11

W3ydenue siBeHus B3aMMHOM WHAYKIUK (J1abopaTtopHas padoTa
Ne 2.10). UtoroBoe 3aHsiTHe

OTUCT

13

CTyeHTHI BBIIOJHSIOT OJHY U3 PadOT B COOTBETCTBUH C UH]IU-
BU/IyaJIbHBIM Tpa(uKoM:
— CHsTHE KPUBOM HAMarHW4YMBAHUS U METJIM THCTEpe3nca ¢
nomoIbio ocimuiorpada (;madboparopuas padora Ne
2.11);
— ompenenenue Touku Kropu peppomarneruka (;1abopa-
tTopHasi padora Ne 2.12).

15

CTyIeHTBI BBITIOJHSIFOT OJIHY U3 PadOT B COOTBETCTBHH C UH]IU-
BUyaJIbHBIM IpaUKOM:

WCCIIEIOBAaHKUE 3aTyXAIOIINUX AJICKTPOMArHUTHBIX KOJICOaHHI
(mabopatopnast pabora Ne 2.14);

W3YyYCHUE BBIHYKJICHHBIX JIEKTPOMArHUTHBIX KOJICOAHUH (J1a-
6oparopHast pabora Ne 2.15).

17

HToropoe 3aHsTHE.

OTUCT

3 cemecTp

BoauoBas onTuka

-

BrogHoe 3aHsTHE. I/IHCTPYKTa)K 10 TEXHUKE OC30MMaCHOCTH.

Nzyuenue sapnenus unreppepennnu (1adboparopHas padora Ne
2.20).

CTy/eHTHI BBIIOJHSAOT OJIHY U3 padOT B COOTBETCTBUU C UHU-
BUYaJIbHBIM I'paUKOM:

— u3yuyeHHe sBIeHUs Audpaxun (1aboparopHas padota
Ne 2.21);




— HW3YYCHHeE MOJIIPU30BAHHOTO CBeTa (J1TabopatopHas padbo-
ta Ne 2.22).

Hrorosoe 3ausarue

N

OTUCT

KBanroBasi puszuka

(o]

CTyZCHTBI BBITIOJHSIOT OJIHY U3 pabOT B COOTBETCTBHHU C WH/IU-
BUYaJIbHBIM I'PadUKOM:
— OIpeleNieHUue TeMIepaTypbl ONTHYECKUM MHPOMETPOM
(;mabopatopnast pabora Ne 3.01);
— wuccuenoBanue BHemHero Gporodddexra (1abopatopHas
pabota Ne 3.02);
— wuccienoBanue Gorodddekta (1adopaTopHas padora No
3.03);
— U3yuYeHHE CIEKTpa aTomMa Bojopoa (1abopaTopHas pa-
6ota Ne 3.04);
— nudpakius MUKpOYACTHUI] HA TIeTH (KOMITBIOTEpPHAS pa-
6ota Ne 4.05);
— TMPOXOXKJICHUE MUKPOYACTHUIL Yepe3 MOTCHIHAIbHBIN 0a-
pbep (koMmbroTepHas padota Ne 4.06).

N

11

CTyIeHTBI BBITIOJHSIFOT OJIHY U3 PadOT B COOTBETCTBHH C HH]U-
BUYaJIbHBIM IPapUKOM:
— OIpeJeNieHUe SHEPTHUH aKTUBAI[MK TPUMECH B MOJYIIPO-
BojaHuUKe (1abopatopuas pabora Ne 3.07);
— U3yuYCHHE SIBJICHHUS UCITYCKAHHS CBETA IOJIYIIPOBOJHHKA-
MU (1aboparopras paborta Ne 3.08);
— wu3ydeHue (HOTONPOBOIUMOCTH B MOJIYITPOBOIHUKAX (J1a-
6opatopnast pabora Ne 3.09);
— U3yYCHHE BBHIMPSMIISIONIIX CBOWCTB MOIYIPOBOTHHKO-
BBIX JI0J10B (;1abopatopHast pabora Ne 3.10).

13

Hrorosoe 3ausartue

OTUCT

AnepHas ¢pusuka

15

CTyIeHTBI BBITIOJHSIFOT OJIHY U3 Pa0OT B COOTBETCTBHH C MH]U-
BUYaJIbHBIM IPapUKOM:
— WCCIIEIOBAaHHUE TIOTJIONIEHUS [3- YaCTHII B PA3JIMYHBIX Ma-
Tepuanax (iaboparopaas pabora Ne 3.16);
— OIpejeNieHHne TUHBI Mpobera o.-4acTHI] B BO3ayXxe (j1a-
OoparopHas pabota Ne 3.17);
— OlpeJeNieHue MHTEHCUBHOCTH TIOTOKA YaCTHUI PaJHOaK-
THUBHOTO M3Jy4eHus (JlabopaTopHas pabora Ne 3.18).

NN

17

HToropoe 3aHsATHE

OTUCT

HUToro uacon

54

5.5 CamocrositenbHas padora cryaenra (CPC)

JIst caMOCTOSITENBbHOM PabOTHI PEKOMEHIYETCSI COONTIOAATh MPEAJIOKEHHBIN Tpaduk, Ipu HE0O-

XOAMMOCTH OOYYaIOMIMHCS €ro KOPPEeKTUPYET ¢ y4eTOM OOBEKTHBHBIX OOCTOATENbCTB U (MJIM) JIUY-
HOCTHBIX 0COOEHHOCTEH.

Henens Bunsl O0BeM
A Conepxxanne CPC .
cemecTpa KOHTPOJISI JacoB
1 cemecTp JK3aMeH 36
2 \ IToaroroBka K MpakTUIECKOMY 3aHATHIO MPOBEPKA JOMAIITHETO 3aJaHus 1,5




3 IToaroToBKa K BBIMOJHEHHUIO J1a0. pabOThI JIONYCK K BBITTOJTHCHUIO 1,5
[ToAroToBKa K MPAKTUIECKOMY 3aHSTHIO MIPOBEpKa JOMAITHETO 3aIaHUS 15

4 PaboTa ¢ KOHCIIEKTOM JICKIIMA, ¢ Y9eOHUKOM 1,5
[ToAroTOBKA K MPAKTUIECKOMY 3aHSITHIO MIPOBEpKa JOMAITHETO 3aIaHUS 15
[ToAroToBKA K BBIMOJIHEHUIO J1a0. paboThI JIOITYCK K BBITIOJIHEHUIO 15

5 IToaroToBka K MpakTHIECKOMY 3aHSATHIO IPOBEPKaA JIOMAIITHETO 3aJaHus
PaboTa ¢ KOHCIIEKTOM JICKITUH, ¢ YIeOHUKOM 15
IToaroroBka K MpakTHYECKOMY 3aHSATHIO MIPOBEPKaA JIOMAIITHETr0 3aJaHus 15

6 IToaroroBka KOHCIIEKTA O TEME IJIS CaMO- MPOBEpPKa KOHCITEKTa 15
CTOSATEIHHOTO U3YUCHHUS
[ToaroroBka Kk 3anuTe J1ad. paboT OTYET, 3allluTa 1,5

7 [ToAroToBKa K MPAKTUIECKOMY 3aHSATHIO MIPOBEPKa JOMAITHETO 3aIaHHUS 15
IToaroroBka KOHCIIEKTA O TEME JIS CaMO- MPOBEpPKa KOHCITEKTa
CTOSATEIHHOTO U3YUCHHUS

8 [ToAroTOBKA K MPAKTUICCKOMY 3aHSATHIO IPOBEPKa JOMAITHETO 33/ IaHHUS 15
[ToaroroBka KOHCHEKTa MO TEME JIJIsl CaMO- MpOBEpKa KOHCIIEKTA 15
CTOSITEJIBHOTO M3yYCHHS

9 [ToaroroBka K BBIMOJHEHUIO J1a0. paboThI JIOITYCK K BBITIOJHEHHIO 15
IToaroToBka K NpakTHYECKOMY 3aHSATHIO IIPOBEPKaA JIOMAIITHET0 3aJaHus 15

10 [ToAroTOBKA K MPAKTUICCKOMY 3aHSATHIO IPOBEPKa JOMAITHETO 33/ IaHHUS 15
PaboTa ¢ KOHCIIEKTOM JICKIIUH, C Y9eOHUKOM 15

11 [ToAroTOBKA K KOJUIOKBHYMY KOJUTOKBHYM TI0 MEXaHHKE 4,5
[ToaroroBka K KOHTPOJIBLHOU padboTe KOHTp. pao. 1,5
IToaroToBka K NpakTHYECKOMY 3aHSATHIO IIPOBEPKaA JIOMAIITHETr0 3aJaHus 15

12 IToaroroBka KOHCIEKTA IO TEME IS CAMO- pOBEpKa KOHCIIEKTa 15
CTOSITEIIBHOTO M3yYCHHS

13 [ToaroroBka k 3amuTe J1ad. paboT OTHYET, 3aIl1Ta 15
[ToAroToBKa K MPAaKTUYECKOMY 3aHSTHIO IPOBEpKa JOMAIIHETO 33/1aHUs 15
[ToAroTOBKA K MPAKTUIECKOMY 3aHSTHIO MIPOBEpKa JOMAITHETO 3a1aHHUS 15

14 [ToaroToBka KOHCIIEKTA IO TEME JIJIsSI CaMO- IpPOBEpKa KOHCTIEKTa 15
CTOSATEIHHOTO U3YUCHHSI
[ToaroToBka K BBIMOJHEHHUIO J1a0. paboThI JIOMTYCK K BBITIOJTHEHHIO 15

15 [ToAroToBKa K MPAaKTUYECKOMY 3aHSTHUIO IPOBEpKa JOMAIIHETO 33/1aHUs
[ToaroroBka KOHCTIEKTa IO TEME JIJIsI CaMO- MPOBEPKA KOHCITEKTa 15
CTOSATEIHHOTO U3YUCHHUS

16 [ToaroToBKa K MPAKTUIECKOMY 3aHSATHIO MTPOBEPKa JOMAITHETO 3aIaHHUS 15
PaboTa ¢ KOHCTIEKTOM JIEKIHH, C y4UeOHUKOM 15

17 [TonroToBKa K KOJUIOKBHYMY KOJJIOKBHYM 3,0
[ToaroroBka k 3ammuTe J1ad. paboT OTYET, 3alluTa 15
[ToAroTOBKA K HTOTOBOMY 3aHSITHIO 15

18 IToaroroBka KOHCIIEKTA 110 TEME IJISI CaMO- 15
CTOSATEIHHOTO U3YUCHHUS

2 ceMecTp JK3aMeH 36

[ToAroTOBKA K MPAKTUIECKOMY 3aHSATHIO MTPOBEpKa JOMAITHETO 3aIaHUS 0,5

2 [ToaroToBKa K BBIMIOJIHEHUIO J1a0. paboThI JIONYCK K BBIITOJIHEHUIO 0,5
IToaroToBka KOHCIIEKTA IO TEME JIJIsSL CaMO- MPOBEpPKa KOHCIIEKTa
CTOSATEIHHOTO U3YUCHHSI
[ToAroToBKA K MPAKTUYECKOMY 3aHSTHIO MIPOBEpKa JOMAIITHETO 3aJaHUS 0,5

3 [ToAroTOBKA K BBITOJIHEHHUIO J1a0. pabOThI JIOITYCK K BBITTOJTHEHUIO 0,5
PaboTa ¢ KOHCTIEKTOM JIEKIIHii, C YUeOHMKOM

4 [ToaroroBka k 3anuTe J1ad. paboT OTYET, 3allnTa 0,5




[ToAroToBKa K NpakTUYECKOMY 3aHSATHUIO

MPOBEPKa JOMAITHETO 3aIaHUS

PaboTa ¢ KOHCTIEKTOM JICKITHii, ¢ YUeOHUKOM

0,5

IToaroToBKa K BBIMOJHEHHUIO J1a0. pabOThI JIONYCK K BBITTOJTHEHUIO 0,5
5 [ToAroTOBKA K MPAKTUIECKOMY 3aHSITHIO MIPOBEpKa JOMAITHETO 3aIaHHUS 0,5
PaboTa ¢ KOHCTIEKTOM JICKIIHi, C YIeOHHUKOM
IToaroToBka K MpakTHIECKOMY 3aHSATHIO MIPOBEPKA JIOMAIITHET0 3aJaHus 0,5
6 [ToAroToBKA K BBIIOJIHEHUIO J1a0. paboThI JIONYCK K BBITTOJHEHUIO 0,5
IToaroroBka KOHCIIEKTA MO TEME JJIS CaMO- MPOBEpPKa KOHCITEKTa
CTOSATEIHHOTO U3YUCHHUS
IToaroroBka k 3amute 1ad. paboT OTYET, 3allluTa 0,5
7 [ToAroTOBKA K MPAKTUIECKOMY 3aHSATHIO MIPOBEpKa JOMAITHETO 3aIaHHUS 0,5
PaboTa ¢ KOHCIEKTOM JICKIIUHA, C Y9eOHUKOM
8 IToAaroToBKa K KOJUIOKBHYMY KOJUIOKBUYM 1,0
[TonroToBka K KOHTPOJIBHOU paboTe KOHTp. pad. 0,5
IToaroToBka K NpaKTUIECKOMY 3aHSTHIO IIPOBEPKaA JIOMAIITHETr0 3aaHus 0,5
9 [ToAroTOBKA K BBIITOJIHEHHUIO J1a0. pabOThHI JIONYCK K BBITTOJTHEHUIO 0,5
PaboTa ¢ KOHCIIEKTOM JICKIIUH, ¢ Y9eOHUKOM
10 [ToAroToBKa K MPAKTUICCKOMY 3aHSATHIO IPOBEPKa JOMAITHETO 33/ IaHHUS 0,5
[ToaroroBka k 3amute j1ad. paboT OTYET, 3aI1Ta 0,5
IToaroToBka K NpakTHYECKOMY 3aHSATHIO IIPOBEPKA JIOMAIITHET0 3aJaHus 0,5
11 [ToaroroBka K BBIIOJHEHHUIO J1a0. paboThI JIOITYCK K BBITIOJHEHHIO 0,5
PaboTa ¢ KOHCIEKTOM JICKIIHH, C Y9eOHUKOM
[ToAroToBKA K MPAKTUICCKOMY 3aHSTHIO IPOBEPKa JIOMAIITHETO 3 IaHHUS 0,5
12 IToAaroToBKa K BBIMOJHEHHUIO J1a0. pabOThI JIONYCK K BBITTOJTHCHUIO 0,5
PaboTa ¢ KOHCIEKTOM JICKIIUH, C Y9eOHUKOM
13 [ToaroTroBKa K NpakTUYECKOMY 3aHSATHUIO IIPOBEPKA JAOMAIIIHETO 3a/1aHHUs 0,5
[ToaroroBka K 3ammure j1ad. padoT OTHYET, 3alliTa 0,5
[ToAroTOBKA K MPAKTUIECKOMY 3aHSATHIO MIPOBEpKa JOMAITHETO 3aIaHHUS 0,5
14 [ToaroToBKa K BBIMOJIHEHHUIO J1a0. paboThI JIONYCK K BBIITOJIHEHUIO 0,5
PaboTa ¢ KOHCTIEKTOM JIEKIHil, C YUeOHUKOM
15 [ToAroToBKa K BBIMOJIHEHHUIO Ja0. paboThI JIONYCK K BBIITOJIHEHUIO 0,5
[ToAroToBKa K KOJIOKBUYMY KOJUTOKBUYM 0,5
[ToaroroBka k 3amuTe J1ad. paboT OTHYET, 3aI1Ta 0,5
16 [ToAroToBKa K MPAKTUYECKOMY 3aHSTHIO IPOBEpKa JOMAIIHETO 33/1aHUs 0,5
IToaroToBka KOHCIIEKTA 10 TEME JIJIsE CaAMO- MPOBEpPKa KOHCIIEKTa
CTOSATEIHHOTO U3YYCHHUS
[ToAroToBKA K MPAKTUICCKOMY 3aHSTHIO MIPOBEpKa JOMAITHETO 3aIaHHUS 0,5
17 [ToaroroBka k 3ammure j1a0. padoT OTHYET, 3alllhTa 0,5
18 [ToaroroBka K UTOTOBOMY 3aHSITHIO 1,0
3 cemecTp JK3aMeH 27
[ToaroroBka K BBIMOJHEHHUIO J1a0. paboT JIOMYCK K BBITOJHEHHIO 1,0
1.3 [ToAroTOBKA K MPAKTUIECKOMY 3aHSATHIO ITPOBEpKa JOMAITHETO 3aIaHHUS 1,0
[ToaroToBka KOHCIIEKTA IO TEME JIJIsSL CaMO- MPOBEpPKa KOHCIIEKTa 1,0
CTOSATEIHHOTO U3YICHHUS
[ToaroToBKa K BBIMIOJIHEHUIO J1a0. paboThI JIONYCK K BBIITOJIHEHUIO 1,0
4-6 [ToAroToBKa K MPAKTUISCKOMY 3aHSTHIO MTPOBEpKa JOMAITHETO 3aIaHUS 1,0
PaboTa ¢ KOHCIIEKTOM JIEKIHi, C YIeOHUKOM 1,0
[ToaroroBka K KOHTPOJIBLHOU paboTe KOHTpOJbHas paboTa 1,0
7.9 IToaroToBka KOHCIIEKTA 10 TEME JIJIsE CAMO- KOJUTOKBHYM 10
CTOSATEIHHOTO U3YUYECHHUS, K KOJUIOKBUYMY
IToarororka k 3antute 1a0d. paboT OTYET, 3allnTa 1,0




6. IPUMEPHASI TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT) 1 KOHTPOJIBHBIX

PABOT

B cooTtBeTcTBHH C y‘Ie6HBIM IJIaHOM OCBOCHUC JUCHUIIIIMHBI HC MPEAYCMATPUBACT BBIIIOJITHCHUC

KypCOBOTO IIpoeKTa (paboThl) WM KOHTPOJILHON PaOOTHI.

KonTtponbHbie paboThl MPOBOAATCS B paMKaX TEKYIIEr0 KOHTPOJIS B Iporiecce popMUpPOBaHUS

KOMIICTCHIIMH.

7. OHEHOYHBIE MATEPUAJIBI UIS1 NPOBEJEHUA TEKYIIEI'O KOHTPOJIA
YCIHHEBAEMOCTHU U ITIPOMEXYTOYHOU ATTECTAIIMH 11O JUCIIUAITJIMHE

7.1. Onucanue noka3zarejiell U KPpUTEPHeB OLEHMBAHUS KOMIIETEHUMHA HA Pa3jJMYHBbIX 3Ta-
nax ux (popMuUpoOBaHUSs, ONUCAHME IIKAJ OLleHUBAHUS

7.1.1 JTan TeKkylero KOHTPOJIA

PeSyJ'ILTaTbI TEKYLICTO KOHTPOJIA 3HAaHUM U MEKCECCHOHHOM aTTeCTallM OLCHUBAIOTCA IIO CJIC-

JYIOILIEH CUCTEME:
—  «aTTeCTOBaHY,
— «HE aTTeCTOBAH.

Pe3ynabTaThl 00yueHusi, XapaKre-

Komme- Kpurepuu
TeHuHst pusyomue P —— ATTEcTOBaH He aTTecToBan
c¢hopMHPOBAHHOCTH KOMIIETEHINHU
OIIK-4 [3HaThH Urorn komokBuyma Bremmonnenue pabor B| HesbinonHenue
— OCHOBHBIE 3aKOHBI MEXaHHU- CPOK, IpeaycMOTpeH-|  paboT B CPOK,
KW, OCHOBBI TEOPUH MEXaHH- HBI B pab04nX Mpo- | MpeyCMOTPEHHBIN
YECKHUX KOJICOAHUH 1 BOJH, rpammax B pabouuXx mpo-
MOJIEKYJISIPHON (HU3UKH U rpaMMax
TEPMOJUHAMUKH;
—  OCHOBBI TEOPHUH IIEKTPOMAr-
HETU3Ma,
—  OCHOBEHI ONITHKH, (PH3UKH
TBEPJAOTO TeJIa U KBAHTOBOU
¢du3uKy,
—  (¢u3uuecKue sBICHUS U -
(heKThI, UCTIONB3yEMBIE TIPU
o0ecrnevueHnH KOMITBIOTep-
HOI 6e30macHOCTH
YMETh Pewenne 3anay, KoH- Brimonnenne pabot B| HeBbimonHneHue
—  pelarh TUIOBBIE CTAHAAPT- |TPOJbHas paboTa CPOK, IpeyCMOTpeH-|  paboT B CPOK,
HbIE U IPUKIIaJHbIe (pru3mye- HBII B pab04urX Mpo- | MperyCMOTPEHHBIN
CKUe 33/1a4U; rpaMmax B pabouux mpo-
—  aHAJIU3UPOBATH U MPUMEHSTH rpaMmMax
¢duzndeckue sBICHUS U -
(eKTBI 17151 peleHus pakK-
TUYECKHUX 3aja4
BJIAJIETH VYcnemnas 3amuTa ia- | BermonaeHne pabot B|  HeBbimonmnenwne
—  METOJaMM TEOPETHYECKOro [0OpaTOpHBIX padorT. CPOK, IIPEeyCMOTpEH-| paboT B CPOK,
uccieoBanus pusudyeckux |Brinmonanenne nadopa- HBII B pabouux Npo- | MpeayCcMOTPEHHBIH
SBJICHHUI U IIPOLIECCOB; TOPHBIX pabOT B COOT- rpaMmax B paboumnx mpo-
— HaBBIKaMH IIPOBEICHUS (bp[_ BCTCTBHUU C I‘pa(i)I/IKOM TrpaMmax

3MYECKOTO DKCIIEPHUMEHTA U
00pabOTKH €ro pe3yIbTaToB.

7.1.2 ITan npoMe;KyTOYHOI0 KOHTPOJIS 3HAHMUIA

Pe3ynbraThl MpOMEKyTOUHOTO KOHTPOJISI 3HAHHWK OlleHWBaroTcs B 1, 2, 3 ceMecTpe uisl OUHOMH




(hopmbI 00YUEHUS IO YETHIPEXO0ATBHOU CUCTEME:
«OTJIIHYHOY;
«XOpOLIOY;

«YJOBJIETBOPUTEIIHHOR;
«HEYJIOBJIETBOPUTEIHHO.

Komme-
TEeHI U

Pe3yabTaThl 00yueHHsl, XapaK-

Tepu3yolue

c¢(hOpMHPOBAHHOCTH KOMIIETEH-

M

Kpurtepun
OLICHUBAHHS

OTJIHYHO

Xopomo

YaoBa.

Heynosa.

OIIK-4

3HATh

OCHOBHEBIC 3aKOHBI M¢-
XaHUKH, OCHOBBI T€O-
pHH MEXaHHYECKUX KO-
s1e0aHui ¥ BOJIH, MOJIE-
KYJSIpHOM QU3UKH 1
TEPMOIMHAMUKH;
OCHOBBI TEOPHUH DJICK-
TPOMarHeTu3ma;
OCHOBBI OIITHKH, (pr3u-
KU TBEPJOro Telia U
KBaHTOBOH (hU3UKY;
(hu3nUecKue SIBICHUS U
3 dexTsI, HCTIOIB3Ye-
MbI€ ITpU 00eCIeYCHUH
KOMITBIOTEPHO# 0e3-
OMAaCHOCTH

Tect

BrinmonHenue Te-

cra Ha 90- 100%

BreimonHeHnue
TecTa Ha 80-
90%

Brimonnenue
Tecta Ha 70-
80%

B Tecte
menee 70%
MIPaBUIIbHBIX
OTBETOB

yMETh

pelIaTh THIIOBEIC CTaH-
JapTHBIC U IPHKIIaIHbIC
(busnUeckue 3a1a4w;
aHAJIM3MPOBATh U NPU-
MEeHSITh (pu3nuecKue
sBJICHUS U 3D PEKTHI
JUISL pELLICHUS! TTPAKTH-
YECKHUX 3a/1a4

Pemenne
CTaHIAPTHBIX
MPaKTUICCKUX
3a7a4

3amaun perieHsl B
II0JIHOM O00OBEME U

TIOJTYYICHEI BEp-
HBIE OTBETHI

IIponemoncTp
HPOBaH Bep-
HBIN X0 pe-
IIEHUS BCEX,
HO He T0JTy-
YEH BEPHBIN

OTBET BO BCEX

3aavax

[TpogemoncTp
HPOBaH Bep-
HBIN X0 pe-

IIEHUS B

OOJILIINHCTBE

3a7a4

3agaun He
peTIeHBI

BJIaaCTh

METOAaMH TeOpeTHYC-
CKOT'0 HCCJICIOBaHUS
(bu3HYeCKHX SBJICHUH U
HPOLIECCOB;

HaBBIKAMH NPOBEICHHS
(hn3M4ecKoro SKCIepu-
MeHTa U 06paboTKH ero
PE3yJIbTaTOB.

Brinonnenue
U 3aIuTa Ja-
00paTOpPHBIX
pabot

Bce 3amnanupo-
BaHHbIE PaOOTHI
BBINTOJTHEHBI U
3a4TEHbI

80 —90 %
nab. padot
BBITIOJTHEHO H
3a4TEHO

70 -80 %
mab. pabot
BBITIOJTHEHO U
3a4TEHO

Mesnee 70 %
nab. pabot
BBITIOJTHEHO
1 324TCHO

7.2. IlpumepHBbIii IepedeHb OLIEHOYHBIX CPeICTB (THMOBbIE KOHTPOJIbHbIE 3aJaHUs HJIH

HHbIe MaTepuajbl, HeOOX0AMMBbIe [IJIs1 OLIEHKH 3HAHMI, yMeHUIi, HABBIKOB U (MJIH) ONbI-

Ta 1€ATCJIBbHOCTHU

7.2.1. Bonpocsl AJ1s 10NMYyCKA K BHINOJIHEHHUIO JIA00PATOPHBIX padoT.

[enb paGoTHI.

Kakoe siBnenue nzydaercs B pabore?

Kaxwme 3aK0HBI OIMCHIBAIOT 3TO SBIICHHE?

Kakue gpusnyeckue BeIMYMHBI IPU BBHITOTHEHUH JTa00PATOPHOIN pabOThI U3MEPSAIOTCS U KaKUe

MOJJIekaT pacyeTy?

[Topsimok BeIMOTHEHUS PAOOTHI.

Mertoanka MpoBEICHUS U3MEPEHUN.

OnucaHue 3KCIEPUMEHTATILHON YCTAHOBKH.




[Tocme Gecenpl mpenoaBaTeTb NPUHIMACT PEIICHHE O JOIMYCKEe/HEIOMYCKe K BBITIOJIHEHUIO J1a00-
paTopHoii paboTHI.
YrtoObI OBITH TOMYIIEHHBIM K BBIITOJTHEHHUIO PAa0OTHI CTYEHT JOJKEH OTBETUThH Ha BCE 3TU BOIIPO-

CBI.

7.2.2. JIJ1s1 3alIUTHI J1a00PATOPHBIX padoT HEOOXOAUMO:
1. B TeTpanu s 1abopaTOpHBIX paObOT BHIMOTHATE 00pabOTKY pe3yIbTaToOB U3MEPEHUIA B COOT-

BETCTBHU C <(3a[[aHI/I$IMI/I», IMPUBCICHHBIMU B <<MCTOI[I/I‘-ICCKI/IX YKa3aHUAX».

2. HOI[FOTOBI/ITB OTBEThI HA BOITPOCHI:

OIMCcaTh HabJI01aeMoe SIBJICHUE;

yKa3aTb HEOOXOANMBIE YCIOBHS /ISl BOSHUKHOBEHUS M HAOIIIOJICHUS SIBIICHUS;

OOBSCHUTH SIBIICHHE COTIIACHO TOM MIIM MHOW TEOPHH;

NPUBECTU IPUMEPHI HAOIIOJICHUS ATOTO SBJICHUS B IIPUPOJE U IIPUMEPHI TPUMEHEHUS B TEX-
HUKE;

(bu3NIEeCKOil BETUYNHBL:

Ha3BaTh MCIOJIb3yeMble (PU3MUYECKHE BETHYNHBI;

yKa3aTh CBOWCTBO (KayecTBO), KOJMYECTBEHHOW MEPOi KOTOPOTO SIBIISICTCS KaXJast U3 BEJIH-
YHH;

chopMynHpoBaTh GUINIECKUN CMBICT BETUUYHH;

yKa3aTh eIUHHUILY H3MEPEHHS (PU3NYECKUX BEINUHH;

Ha3BaTh MAaTEMAaTUYECKHE CIIOCOOBI pacdera W IKCIEPUMEHTAIBHBIE METO/bI ONpeAeICHUS
BEJINYMHBL;

copMyIHpPOBaTh COOTBETCTBYIOIIUI (PU3NUECKUI 3aKOH U 3alUCATh €r0 B aHAIUTHYECKOM
BUJIC;

yKa3aTh MPUYUHBI PACXOXKICHHS TEOPUH C IKCTIEPUMEHTOM.

OTBETHUTH HE MEHEE, YEM Ha JIBa BOIIPOCA U3 YETHIPEX MPEIOKESHHBIX.

PGSyHLTaTbI 3alllMThI OLICHUBAIOTCA I10 HBYX6aHHBHOﬁ CHUCTCMC! ((38.‘IéT)), «HE3a4ETy. HpI/I OTBCTC

Ha 50% BompocoB u Oojiee U3 MpeACTaBICHHBIX, JadopaTopHas paboTa cuUTaeTcs BBIOJHEHHOHN M 3a-

YTEHHOU.

7.2.3. IlpumepHble TeMbl pedepaTtos (3 cemecTp)
CryneHT MOKeT BbIOpaTh TEMY M3 MPEAIaraeMoro Cmucka, JM00 NpeyioKUTh HHTEPECYIOLIYIO

€ro TeMy.

1. CDYH,Z[aMeHTaJ'ILHI)Ie B3aMMOOCHCTBHS.

©ooN WD

HeiitpuHo u ero perucrpanusi.

Tepmosinepusiit koTen B Henpax ColHIla u mpo0JieMa COJTHEUHBIX HEUTPUHO.
KBapku B sAnpax.

TepmosiiepHBbIil CUHTES.

SInepHslil peakTop.

CHHXPOTPOHHOE U3ITyYEHHUE.

Pu3nyecKue CBOKMCTBA IJIa3MBbl.

OKCTpeMallbHbIE COCTOSIHMSI BEILIECTBA.

10. AkryanbHbIe Boripockl (husuku CoHIa.

11. KocMuueckue Tydm.

12. JIBoitHbIe 3BE3/IbI.

13. YUepHble IBIPHI.

14. DBomonusa BeeneHHoil.
15. ®u3uka ranakTUK U TaaKTUYECKUX seEp.

16. Kpucranibl: yHUBEpCaIbHOCTh M UCKIIOUUTEIBHOCTb.



17. OpdexT namsatu GopMBI.

18. CepXnpoBOAMMOCTb.

19. CepxTeKyuecTb.

20. MarseTusm — yHHBEPCAIbHOE CBOWCTBO MaTEPHH.

21. CerHeTOANEKTPHUECTBO B KPUCTAILIAX.

22. ®u3nyecKue MPUHIUIIBI ACHCTBUS MMOTYITPOBOAHUKOBBIX TMOIOB U X IPUMEHEHUE.
23. ®u3nyecKue MPUHIUIBI ACHCTBHSI MTOTYITPOBOAHUKOBBIX TPAH3UCTOPOB U UX MPUMEHEHUE.
24. HaHOCTPYKTYPBI 1 HAHOTEXHOJIOTHH

25. JlazepHas TeXHUKA M TEXHOJIOTHH.

26. )Kuykue KpucTauibl M KX IPUMEHEHHE.

27. ATOMHBIE JICKTPOCTAHITUH.

28. CostHEeUHBIE 3JIEMEHTHI, COJTHEYHBIC OaTapeH.

7.3. Oﬁpa3u1>1 KOHTPOJILHO-U3MEPUTEIBHBIX MAaTEPUAJIOB

1 cemecTp
KontpoJsbHas padora no teme «MexaHuka»
BapuanT 1
1. JlBwxeHHe MaTepHaIbHON TOUKH 3a4aH0 ypaBHeHHeM I(t)=i(A+Bt?)+jCt, rne A==10 m, B=—5

m/c?, C=10 m/c. Haueptutp Tpaektoputo Touku. Haiitn Beipaxenns V(t) u a(t). Jns MomeHTa
BpeMeHH t=1 ¢ BBIUMCIHUTE: 1) MOAYJIb CKOPOCTH |V| ; 2) MOIYyJIb YCKOpeHHUs [a|; 3) MOJyJIb TaH-
TeHI[MAJIBHOTO YCKOPEHHS |a ¢ [; 4) MOTyJIb HOPMAIBLHOTO YCKOPEHHUS [an|.

2. Koneco aBromamuHsl Bpamiaercs paBHoyckoperHHo. CrenaB N=50 mosHbIX 000pOTOB, OHO W3-
MEHHJIO YacToTy Bpamienus ot N1=4 ¢! no n;==6 c!. Onpenenuts yrioosoe yckopenue g Koneca.

3. lapuk maccoit m=100 r ymain ¢ BbICOTbI h=2,5 M Ha FOPU3OHTAJIBHYIO IUIUTY, Macca KOTOPOii
MHOT0 0OJIbIIIC MACChI IIAPUKA, U OTCKOYIJI OT Hee BBepX. CunTast ynap abCOJIIOTHO yIPYTUM,
OIPEAETUTh UMITYJIbC p, TIOJTyYSHHBIN TTUTOM.

4. Tpy3uK, NpUBsS3aHHBINA K IHYPY JuHHOH 1=50 cM, onuchIBaeT OKPYKHOCTh B TOPU30HTAIBLHON
mockoctu. Kakoif yron ¢ o0pasyer mHyp ¢ BEpTHKaIBIO, ECITH 4acToTa Bpauienus N=1 ¢*?

5. Yepes 650k, umeronwii popmy IuCKa, NepeKUHYT mHyp. K KOHIaM IIHypa NpUBS3aId TPY3UKH
maccoit M=100 1 u m2=110 r. C kakum ycKopeHueM a OyyT JBUraThCsl ITPY3UKH, €CIIU Macca m OJIoka
pasHa 400 r? Tpenue npu BpaiieHHH 6J10Ka HUYTOXKHO MaJIo.

6. OmnpenemuTs JTMHEHHYIO CKOPOCTb V IIEHTpa I1apa, CKaTUBLIErocs: 03 CKOJbKEHHs ¢ HaKJIOHHOM II0C-
KoCTH BbicoTO# h=| M.

Bapuanr 2
1. JlBwkeHWe TOYKM 1O OKPYXKHOCTH pamuycom R=4 M 3amano ypasHenueM ¢=A+Bt+Ct?, rue

A=10 M, B=—2 m/c, C=1 m/c?. HaiiTu TaHreHLHAIBHOE 4 ¢, HOPMAJIBHOE an U IMOJHOE @ YCKO-
pEHMS TOUKM B MOMEHT BpeMeHH t=2c.

2. Jluck BpammaeTcs ¢ YITIOBBIM ycKopeHHeM g=—2 paz/c’. Ckompko 060potoB N crenaer amck
TIpY M3MEHEHHH Y4acTOTHI BpamieHus oT N1=240 Mun * 10 Nz=90 mun ? Haiitu Bpems At, B Te-
YEHHUE KOTOPOTO 3TO MPOU30MIET.

3. Ilapuk maccoit m=300 r yaapuics o cTeHy U OTCKOYMI OT Hee. Onpenenuts umiyisc pl, mo-
JydeHHBIA CTCHOMW, €CITM B TIOCIICAHHIA MOMEHT ITepe]T yIapoM Iapuk uMen ckopocth VO=10 m/c,
HarpasieHHY0 1o yriaoM % =30° Kk MOBEpXHOCTH CTEHBI. Y Aap CUUTATh AOCOIFOTHO YIIPYTHM.

4. Tpy3uK, NPUBS3aHHBIN K HUTH JUIMHOHN |=1 M, OMHCHIBaET OKPY)KHOCTH B TOPU3OHTAIBHOM IJI0C-
kocti. Onpenenuts nepuos T oOpalieHus, eciii HUTh OTKJIOHeHa Ha yron ? =60° o BepTHKaiy.

5. Yepes HenmoABMXKHBIN 0510k Maccoit T=0,2 KI MepeKUHyT MIHYpP, K KOHIIAaM KOTOPOTO MOABECUIIU
rpy3sl Maccamu m1=0,3 kr 1 m2=0,5 kr. Onpeaenuts cuibl HaTspKeHus T1 u T2 mHypa mo obe
CTOPOHBI 0JIOKa BO BpeMsl IBUJKEHUS TPY30B, €clii Macca 0Jl0Kka paBHOMEPHO pacrpe/iesieHa 1Mo
obony.



RRpoOoo~NoOR~wNE
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15.

16.
17.
18.
19.

0.
1.
. JIBUKEHHE TeN ¢ MepeMEHHOM Maccoil. PeakTHBHOE IBUKEHUE.
13.
14.

CKoOJIbKO BpeMeHH t Oy/eT CKaThIBaThCs 0€3 CKOJIBKEHHUS 00pYyd ¢ HAKJIIOHHOW TUIOCKOCTH JJTH-
Hol =2 M u BeIcOTON h=10 cM?

KountpoabHas padora no teme «MoJiexkyasipHasi pu3nKa U TEPMOJAMHAMHUKA)»
Bapuanr 1

B 6amnone BMectumocThio V=5 1 HaxoauTcs a3oT Maccoi M=17,5 r. OnpenenuTs KOHIIEHTpa-
IIUIO 7 MOJICKYJT a30Ta B OaJIJIOHE.

[Tpu xakoit Temmneparype 7 cpenHsis KBapaTUYHasi CKOPOCTh aTOMOB T'eliis CTAaHET PaBHOM BTO-
poit KocMudecKoi ckopoctu 32=11,2 km/c?

KakoBbl yienpHbIC TEIIIOEMKOCTH Cy M Cp CMECH Ta30B, COJIEpIKaIei Kuciaopo Maccoir mi=10 r
1 a30T maccor m=20 r?

A3oT, 3aaumaBmuii 00beM V1=10 1 mox nasienuem P1=0,2 MIla, U30TepMUYECKH PACILIUPUIICS
1o oobema V=28 1. Onpenenuts paboTy A pacHIMpeHus ra3za u KOJIHMYECTBO TEIIOThl Q, moiy-
YCHHOE Ta30M.

B pesynbraTe KpyroBoro mpoiiecca ra3 copepiui padboty 4A=1 [k u mepenan oxjaauTeNro Ko-
muaectBo TertoTeiQ2=4,2 JIx. Onpenenuts Tepmuueckuii KIT/ ) nukia.

Bapwuant 2
OnpenenuTs KOJIMYECTBO BELIECTBA V BOJOPOJIA, 3AMOJIHAIOLIET0 COCYA BMECTUMOCTbIO V=3 11,
ecyIi KOHILIEHTPAIMs /1 MOJIEKyTI Ta3a B cocye pasHa 2-10%8 w3,
[Tpu xakoit Temnepatype 7 MOJEKYJbl KUCIOPOAA UMEIOT TaKyl0 K€ CPEAHIOI KBaJPAaTHUYHYIO
CKOPOCTh <9y, KaK MOJIEKYJIBI BOiOpoa npu Temmnepatype T1=100 K?
Ornpenenutsb yaenbHYy0 TEIUIOEMKOCTh ¢y CMECH Ta30B, cojiepikaiieit V1=5 11 Bogopoaa u V=3 1
renus. ['a3pl HaXOAATCS MPU OJMHAKOBBIX YCIOBHUSX.
[Ipu H30TEepMHUYECKOM PACIIMPEHUH KUCIOPO/a, COACPIKABILETO KOJINYECTBO BemecTa v=| Moib
u umestiero temmneparypy 7=300 K, razy Obuio nepegano xkonuuectBo TernoTel Q=2 x/Ix. Bo
CKOJIBKO pa3 yBenu4uiics o0beM raza?
Cogepiras 3aMKHYTBIN MpoLEcC, ra3 MoJIydnsl OT HarpeBaTels KoinuyecTBo TermnoThl Q1=4 kJ[x.
Ompenenuth padboTy A ra3a npu NPOTeKaHUU LUK, eciu ero Tepmuueckuit KITJ[ n=0,1.

Bonpocsl k ko/u1okBHYMY Ne 1
IIpocTpaHCcTBO U BpeMs.
KunemaTndeckoe onucanue IBMKEHHs. MarepraibHas TOUKa.
CKOpOCTb 1 yCKOpPEHHE NIPH NMOCTYNATEIbHOM JBUKECHUH.
KunemaTnka BpamaTenbHOro IBUKECHUS.
Ilepssriit 3akoH HproroHa. MHepunanbHble cucTeMbl oTc4€Ta. Macca U UMITYJIbC.
Bropoit 3akoH HeroTOoHa Kak ypaBHEeHUE ABUKEHUA. VIMITyJIbC CHIIBI.
Tperuii 3akoH HproToHa. KOHEYHOCTH CKOPOCTH pacipoCTpaHEHUS B3aUMOACHCTBH.
3aKOH BCEMUPHOTO TAroTeHUs. Cuia TSHKECTH U BEC Teda.
VYupyrue cuinsl. Cyxoe U )KUIKOE TPEHHE.
[leHTp Macc u mocTynaTenbHOE JIBHKEHHE. Teopema 0 ABMKEHUH LIEHTpa Macc.
3aKOH COXpaHEHMsI UMITyJIbCA.

Pabora u moutHOCTh. KuHETHUECKAs SHEPrHUs YaCTULIBI.

KoHncepBaruBHble cuiibl. [loTeHnmanbHas sHeprus yactunsl B nojie. Cuiibl M NMOTEHUIMATIbHAS
JHEpPIUsl.

ITonnass mexaHu4decKkass SHEPrus. 3aKOH COXPAaHEHHs MEXaHWYECKOW SHEPIHM CUCTeMBbl. Bropas
KOCMHYECKasi CKOPOCTb.

O61edu3nuecknii 3aK0H COXpaHEHUsI SHEPTUU. BHYTpeHH:s SHEpTUs.

MOMEHT CuiIbl U MOMEHT UMITYJIbCA OTHOCUTENBHO TOYKHU.

YpaBHeHHEe MOMEHTOB. 3aKOH COXpPaHEHHsI MOMEHTA UMITYJIbCA.

MOMEHT UMITyJIbCa U MOMEHT CHJI OTHOCHUTEIILHO HEIIOABMKHOU OCH.



20. MomenT unepuuu. OCHOBHOE ypaBHEHHE NTWHAMUKU BPALIATEIbHOTO JBUKEHHSI BOKPYT HEIO-
nBrkHOM ocu. Teopema ['rolirenca - Ileiinepa.

21. Kunetnyeckasi SHEpIus BpallaroIerocs Tena (0chb BpalleHUs HEMOABUKHA).

22.PaboTa BHEIIHUX CHJI IPU BPAILICHUU TBEPAOTO TEIa.

23. I'mpockonmueckuit a¢dekT. [Ipeneccus rupockomna.

24. OnpeneneHue MoJIOKEeHUS [IEHTPa MacC OJJTHOPOTHOTO KOHYCa BBICOTOU h U pasnycoM ocHOBa-
Hug R.

25. YpaBHeHHUE IBKCHHSI B HEMHEPIMAIBHOIN CUCTEMEe OTCUETA, IBMKYILEECs MOCTYNATeIbHO.
Bpamaromuecs HCO.

26. LlenTpobexHas cuina uHepiuu u cuia Kopuonuca. [IpyHIun SKBHBaJICHTHOCTH.

Bonpocs! k kos10kBUYMY Ne 2

Kunemarrka rapMOHHYECKOTO KOJeOaHMsl.

MarteMaTnyeckuii 1 PU3NIECKUI MasSTHUKH.

OHeprus rapMOHUYECKHUX KoJieOaHui.

Crnosxxenue Kosie6aHuii, MPOUCXOAIINX BAOIb OJHON psiMOi. buenus.

CrnosxeHue Kosie0aHui, MPOUCXOISAIINX BO B3aUMHO-TIEPIEHIUKYIISIPHBIX HAIIPABJICHUSAX.

3aryxatomue KojaedaHus.

BoinyxieHHbIE KOJIEOaHUS.

Pe3onanc.

Pacnipoctpanenue BosH B ynpyroii cpeze. [IpoonpHbie 1 onepeuHble BOJIHBI.

0. ITpononbHblie u onepevyHsie BoIHBL. [Tnockue u chepuyueckre BOIHBI.

1. TpexmepHOE BOJHOBOE ypaBHEHUE.

12. Untepdepennus BoaH. CTosgre BOJTHBI.

13. DHeprus BOJIHBIL.

14. Ddpdext Jommrepa.

15. Tucniepcus BosiH. dazoBasi ¥ rpynIoBast CKOPOCTH.

16. MUKPOCKOITUYECKOE U MAaKPOCKOMTMIECKOE OMMCAaHNe CUCTeMBI. 3akoH JlanpToHa. M neansHbIi
ra3. YpaBHEHUE COCTOSHHUS.

17. OcHoBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW Teopun. CpelHss SHeprust MoJieKybl. du-
3UYECKUN CMBICI TEMIIEPATYPBHI.

18. CraTuctrdeckuii METOJT MCCIIeIOBaHUs. Pacmpenenenne Makcseia.

19. Cpennsis, cpeaHe-KBagpaTUUHas U HauboJiee BEpOsITHAs CKOPOCTH JIBUKEHUS MOJIEKYJL.

20. Pacnipenenenne bonbriimana. bapomerpuueckas hopmya.

21. PaboTta mpu U3MEHEHUU COCTOSHUS UI€aIbHOTO ra3a.

22. BHYTpeHHsIs1 D2HEPTUs HlealbHOTO Ta3a. [lepBoe HavyaIo TepMOJMHAMUKH.

23. Annabarudeckuit npouecc. Ypasuenue [lyaccona.

24. Kitaccuaeckasi Teopusi TEIIIOEMKOCTH UI€aTbHBIX Ta30B.

25. Bropoe Hayaso tepMoanHaMuKi. OOpaTUMbIe U HEOOpaTUMBbIE TPOIIECCHI.

26. [{uxn Kapwo.

27. DuTponus. 3aKOH BO3pacTaHUst DHTPOIHH.

28. PeanbHble Ta3bl. YpaBHeHue Ban-1ep-Baabca.

29. N3zorepmbl Ban-nep-Baanbsca. Kputnueckoe cocTosiHUE BelecTBa.

30. BayTpennsist sHeprus peansHoro raza. dddekr xoyns — TomcoHa.

RBoOoo~NOwNE

KouanoxkBuym mo reme «MexaHuKa»

1. Touka M ABMXKETCS MO COUPAIH C TIOCTOSIHHOM 10 BEJIMYMHE CKOPOCTHIO B HAMPABICHUH, YKa3aH-
HOM cTpelikoi. [Ipu 3ToM BenrurnHa HOPMaIBbHOIO YCKOPEHUS. . .
1) yBenuuuBaercs 2) paBHO HYJIIO
3) yMmeHbIIaeTCS 4. He U3MEeHseTC s




2. V3BecTHA 3aBHCUMOCTD PaMyC-BEKTOPA YaCTHUIIBI OT BpeMeHH I (t).

YcTaHOBUTE COOTBETCTBUE:! @opMynbl: DU3NYECKUE BEIUYUHBIL:
A) dr 1) <V =
dt
. 2) V
B| & -
dt 3)V
B) r(ty)—1(t) 4H<V=
t: -t

3. 3aBHCHMOCTh KOODIMHATHI OT BPEMEHH Il HEKOTOPOTO Teja OMUCHIBAETCSA ypaBHeHHeM X=8t-t2,
[Ipoekuust ckopoctu Tena Ha ock OX cTaHET paBHOM HYJIIO B MOMEHT BPEMEHHU:
1)8¢c 2)4c 3)0c  4)3c

4. Touka HaUMHAET ABUIATHCA 110 OKPYKHOCTHU C YIJIOBBIM YCKOpEeHUEM & ~t . Moayiap HOpManbHOIO
ycKopeHus Touku @, ~ t*. 3nauenue K pasno
11 2)2 3)3 4) 4

5. K npyxuHe nojABelIeHb! CBSI3aHHbIC HUTBIO J[Ba OJAMHAKOBBIX I'Py3a Maccoi
M. Hute, coenuusmonyto rpy3bl, nepexuraor. C KakuM yCKOPEHUEM Hauu-
HaeT JBUTaThCsl BEpXHUH rpy3?

g 2)g/?2 3) 29 4)gl4 m

6. Temno maccoit M = 1 Kr cBOOOIHO TTAMAET C BBICOTHI h = 5 M 0€3 HaYaIbHOU
CKOpOCTH. MOIIHOCTh, pa3BUBaeMas CHUIION TSDKECTH TIPH yaape O 3eMITIO,

paBHa...

1) 25 Bt 2) 50 Br 3) I00BT  4) 150 Bt
7. ManeHbKHil IapuK, YKPEIJICHHBIM Ha HUTH, BpalaeTcsi 6€3 TpeHHs B TO-
PHU30HTAJILHOM IJIOCKOCTU BOKpPYT oTBepcTusd. [loaTsaruBas HUTh, IPOJETYIO
4yepe3 OTBEPCTHUE, YKOPAYUBAIOT paauyc BpamieHusd. Kak npu 3Tom u3meHs-
10TCs (pU3HUeCcKre BeJIMYHHBI:

YcTaHOBUTE COOTBETCTBUE:

A) MOMEHT CHJIBI, IEHCTBYIOLIHI Ha MIAPUK, OTHOCUTENIBHO TOUKU O -

b) MoMeHT nMITyIibca mapuka OTHOCUTENbHO TOUKU O

B) xuneTnueckast sHeprus

N3menenus:

1) yBenuuuBaercs

2) yMeHbIlIaeTCst

3) He u3MeHseTcs % M
8. OmHOpOAHBI MUCK Maccoi M MPHUBOIMTCS BO BpallleHHE Pa3MaThIBArOIIEHCs

HHUTBIO C TPYy30M Maccoil M. YckopeHue rpysa paBHO
1) 2mgR/(m + M) 2) mgR/(m+ M) m
3) mgR/M 4) 2mg/((M +2m) R)

9. Iap panuycom R Bpamaercs ¢ yriioBoi CKOPOCTBIO () BOKPYT OCH, POXOIAILEH uepes ero
1eHTp. YToObl yBEIMUUTH YIVIOBYIO CKOPOCTh BpallleHHsI BABOE, HAJI0 COBEPIIUTh padoTYy:

1) (2/5) mR? w? 2) (3/5) m R? »? 3) (3/10) mR? w? 4) mR? w?

10. Teepmoe Temo BpamIaeTcs BOKPYT HEMOMBIKHOM OCH 1O 3aKoHy ¢ = 6t — 2t3, Cpennee 3HaueHHE
YTJIOBOM CKOPOCTH 32 MPOMEXYTOK BpeMeHH oT t = 0 10 OCTaHOBKM paBHO...
OrtBer: pan/c

11.  MoOMEeHT UHEepINH CTEPKHS MACCOH 3M ¢ 3aKPETUICHHBIMH I'Py3aMH O

2m u m otHocuTensHo ocu OO’ paBeH...

2m m

————————®
e /2 d /2]
o




12. Tonkuii oOpyd paguycoM 1M, CIOCOOHBIM CBOOOJHO BpAIIATHCS BOKPYT
TOPU3OHTANILHON OCH, Mpoxojsiied dyepe3 Touky O MNepreHIuKyJIspHO .
IJIOCKOCTH PUCYHKA, OTKJIOHHIIU OT BEPTHKAIH HA YTOJl 7/2 ¥ OTITYCTHIIH.

B HayanbHbBIII MOMEHT BpEMEHH YTJI0BOE YCKOpPEHHE 00pyya paBHO. .. \‘
Ortser:

IIpome:xyTounasi arrectanus (1 cemectp)

1. YacTuma ABHKeTCs BIOMIb OCH X MO 3aKoHY X = -19 + 20t - t2. B MmomeHT Bpemenu t = 5 ¢ npoekuus
YCKOpPEHHS YaCTHIIBI Ha OCh X paBHA

1) -1 m/c? 2) -2 m/c? 3)2m/c? 4)1m/c?
2. TBepzoe Teno BpamiaeTcs Mo 3akony ¢ = 3t - t3. YrioBoe yckopenmue Tea B MOMEHT OCTAHOBKH
1) 2 pan/ c? 2) 6 pan/ c? 3) -2 pan/c? 4) -6 pan/ c?
3. 3aBHCHMOCTb UMITYJIECA YACTHIIB OT BPEMEHH OIMMCHIBAETCA 3aKOHOM P=2ti+3t?], rae imj—

CANMHUYHBIC BCKTOPBI KOOPAWHATHBIX oceit X, Y COOTBETCTBCHHO. 3aBUCHMOCTh FOpH?;OHT&JIbHOfI
IIPOCKIHH CHIIbI Fx, ﬂeﬁCTBYIOHleﬁ Ha 4aCTUIllbl, OT BPCMCHH IIPCACTABJICHA HA I‘pa(bI/IKe. ..

1) 2) 3) 4)
Fx F; | B8 F;
[] —t—t——=
0 t.c 0 t,c 0 t.c t.c

4. Yacrtuia nepeMecTuiiach 1o HeKoTopoi Tpaekrtopun u3 Touku B(3,4) B Touky C(5,6). Pabora mo-

CTOsSIHHOM cuiibl F(a,B) paBHa. ..
l)a+s 2)2a+28B 3)2a-28 4)a—B

5. YpaBHEeHHE TUHAMUKYU BPalIaTEIbHOTO ABUKECHUS
)M =[F,F] 2)F =ma 3) 12 =[F, F] 4) L=1a

6. luck paguyca R u Mmaccsl M MOXKET BpaliaTbesi BOKpYT HeMoABMkHOU ocu. Ha nuck Hamotana
HUTb, K KOHIly KOTOpPOIl ~ MpUJIOKeHa TMOCTOsHHasg cuia F. YTrioBoe yckopeHHe AuCKa mpu

3TOM PaBHO
1)F/m 2)F/(MR)  3)F/(2mR)  4) 2F/(MR)

7. IlonHas KMHETHYECKAs OHCPIHUid 06pyqa Macchbl M, KaTAIEerocs mno FOpHSOHTaHLHOﬁ MOBEPXHOCTHU
CO CKOpPOCTBIO V, paBHA

1) 1/2mV?2 2) 3/4mV?2 3)7/10 mV? 4)mV?2
8. YpaBHeHue qBMKeHUs Touku X = 2SiN(nt/2 + n/4). Tlepuon konebaHus paBeH ...
Orser: c

9. luddepeHnnanbHOe ypaBHEHNE BBIHYKICHHBIX KOJICOaHMI
1) X" + wox = 0 2) X" + 2Bx’ + 0o’X = XocoSmt
3)x" + 2Bx’ + wo’x =0 4) x" = Amocos(mo t + @)

10. ®yHkuus pacnpeaeaeHus MOJIEKYJ 0 CKOPOCTSIM ONpeessieT
1) 4ncno MoneKy1, CKOPOCTH KOTOPBIX JIeXKAT B MHTEPBAJIE OT v 10 v + dv;



2) OTHOCUTEJIBHOE YHMCII0 MOJIEKYJI, UMEIOIIUX CKOPOCTh
3) 4MCcI0 MOJIEKYJI, UMEIOIUX CKOPOCTh 0.
4) OTHOCHUTEIFHOE YHCIIO MOJICKYJI, CKOPOCTH KOTOPBIX JIEKAT B MHTEpBaJe OT v 10 v + dov

11. MOJ'IHpHaSI TCIUIOCMKOCTD NACAJIbHOI'O I'a3a IMPpH IMMOCTOIHHOM 00beMe BBIYHCIIIETCS I10 (bopMyne:

1)iR/2 2)(i+2)-R/2 3)(i+2)-R/M 4)(i+2)-R/2M
12. DHTpOMUS raza yMEHbIIASTCS IPH MPOTEKAHUHU CIICAYIOIIUX IPOIIECCOB P
1) 1-2, 2-3 2) 3-4, 4-1 4.3
3) 3-4, 2-3 4)4-1,1-2, 2-3 1 2
2 cemecTp v

KonTpoJsbHasi pabora no teme «JIeKTPOCTATHKA M MOCTOSHHBIH TOK)
Bapuanr 1

1. Paccrosiue d Mexay AByMsl TOYCUHBIMHU MOJNOKHUTENbHBIME 3apsaamu Q1=9Q u Q2=Q paBHo 8 cMm.
Ha xakoM pacCcTOSHUHU T' OT IEPBOrO 3apsjia HaAXOAMTCS TOYKA, B KOTOPOW HAMPSHKEHHOCTh FE MOJIs
3aps/10B paBHa Hymo? ['ie Haxoauaack OBl 3Ta TOUKA, €CIIi ObI BTOPO 3apsi ObUT OTpUIIATEIHHBIM?

2. DIEKTPUYECKOEe TOJIe CO3JaHO JBYMS OCCKOHCUHBIMH IMApPAJICIBHBIMU TUTACTUHAMH, HECYITUMU
PaBHOMEPHO pacIpe/IeNieHHbIi MO MIIONIAM 3apsl ¢ HOBEPXHOCTHEIME MIoTHOCTAMU G1=| HK1/M? n
02=3 uKn/m?. OnpenenuTs HampsbkeHHOCTh E Tons: 1) Mesxdy IiacTuHamu; 2) BHe miactus. Ilo-
CTPOUTH rpapuK U3MEHEHUS HANPSHKEHHOCTH BJIOJb JIMHUH, TICPIICHNKYIIPHON TIACTUHAM.

3. Ha oTpe3ke TOHKOro mpsIMOTO MPOBOJHUKA PAaBHOMEPHO paclpereNieH 3aps]l ¢ JIMHEHHOM TUIOTHO-
cthio =10 HKn/M. Bbrauciants moteHman ¢, co3aaBaeMblil STUM 3apsiIoM B TOUKE, pACTIOI0KEHHOM
Ha OCH MPOBOJHUKA M yAAJCHHOW OT ONMMKallllero KOHIAa OTpe3Ka Ha paccTOSHUE, paBHOE JUIMHE
3TOTrO OTpe3Ka.

. JIBe KOHIIEHTpHUYeCcKHe MeTaumaeckue cdepsl paguycamu Ri=2 cm u R2=2,1 cm o6pasyror cdepu-
yeckuil KonaeHcaTop. OnpenenuTs ero aMeKkTpoeMKocTs C, ey MPOCTPAHCTBO MEXy cepamu 3a-
MOJTHEHO TTapauHOM.

5. K ucrounnky Toka ¢ DJIC £=1,5 B npucoequamm karymky ¢ conporupiieaueM R=0,1 Om. Ammep-
METp MoKa3zan cuiy Toka, paBHyto 11=0,5 A. Korna k MCTOYHUKY TOKa MPUCOEAMHUIU TOCIEI0BA-
TEIBHO ele OJMH MUCTOYHUK Toka ¢ Takou ke DJIC, To cuna Toka | B TOM XK€ KaTyIIKe OKa3aiach
paBHo#i 0,4 A. OnpenenuTs BHYTPEHHUE CONIPOTUBIICHUS 1 U I'2 IEPBOTO U BTOPOTO UCTOYHUKOB TO-
Ka.

Bapwanr 2

1. JIBa toueunbix 3apsaa Q1=2Q u Q>= —Q maxomarcs Ha paccrossHum d apyr ot apyra. Haiitu moso-
KEHHE TOYKU Ha MPSIMOM, TPOXOIAIICH Yepe3 AT 3apsiibl, HAMPSHKEHHOCTh E Mo B KOTOPOU paBHA
HYITIO.

2. DIEKTPUYECKOE II0JIe CO3/IaHO JBYMs OCCKOHEYHBIMH IapaUIeIbHBIMH IJIACTHHAMH, HECYIIHMHU
PaBHOMEPHO pacHpe/eNeH bl 110 MIOMAIH 3apsl ¢ TOBEPXHOCTHBIMU MIOTHOCTAME G1=2 HKI/M? 1
62= —5 uKn/M?. OnpesienuTs HalpsKeHHOCTh E mons: 1) Mexay TiacTuHamu; 2) BHe miacTus. ITo-
CTPOUTH rpapuK U3MEHEHUS HANPS)KEHHOCTU BJOJb JIMHUH, IEPIIEHANKYIIPHON TUIaCTHHAM.



3. Tonkwuii crepskens amuHol =10 cm HeceT paBHOMepHO pacnpenenennsiii 3apsag Q= 1 uKi. Ompene-
JUTh TIOTEHIMAT (0 AJIEKTPUYECKOTO TOJS B TOYKE, JIS)KAIIeH Ha OCH CTEpKHS Ha paccrostHun a=20
CM OT OJIMKAMIIIEro ero KOHIA.

4. KoHzeHcaTop COCTOUT U3 IBYX KOHIeHTprueckux cdep. Paguyc R| BHyTpenHel cdepsl paBeH 10 cwm,
BHemHelr R2=10,2 cM, [IpomexxyTok Mexy cepamu 3amoiaHeH mapaduHoMm. Bayrpenneii cdepe co-
obmen 3apsan Q=5 MxKi. Onpenenuts pazHOCTh TOTeHITMANIOB U Mex Ty chepamu.

5. JIBe rpymmsl U3 TPeX MOCIEI0BaTeIbHO COSAMHEHHBIX 3JIEMEHTOB coelnHeHbl napaiiensHo. DJIC ¢
KaX/10T0 3JeMeHTa paBHa 1,2 B, BHyTpennee conporusienue I =0,2 Om. [lomyyennas 6arapes 3a-
MKHYTa Ha BHeINIHee conpotuBieHre R= 1,5 Om. Halitu cuiny Toka | Bo BHelIHEH 1eny.

KonTposbHasi padora nmo reme «Maraetusm» U « JJIeKTPOMATHUTHbBIE KOJIEOAHUSD)

Bapuanr 1

1. TIlo oOMOTKE O4YE€Hb KOPOTKOM KaTymKu pamuycoMm r = 16 cm teder Tok | = 5 A. Ckonbko ButkoB N
IIPOBOJIOKM HAMOTAHO Ha KaTYIIKY, €CJIM HalpsHKeHHOCTh H MarHUTHOro moss B ee IIEHTpe paBHA
800 A/m? (c BEIBOJOM)

2. Tlo nBym 0eCKOHEYHO JUIMHHBIM HPSMBIM MAapaUIeIbHBIM MMPOBOAaM TeKyT TokH I1 = 50 A u I = 100
A B IPOTUBOIIOJIOKHBIX HalpaBlIEHUSAX. paccTosHue d Mexay npoBojaMu paBHO 20 CM. ONpeaenuTh
MarHUTHYIO MHIYKIMIO B TOYKE, yIAICHHOW Ha r1 = 25 cM OT mepBoro u Ha 12 = 40 ¢cM OT BTOpPOTO
IPOBOJIA.

3. KganparHas npoBoJjioyHast paMKa pacroyio’keHa B OJHOM INIOCKOCTH C AJIMHHBIM IPSIMBIM IIPOBOJAOM
TaK, YTO J[B€ €€ CTOPOHBI MapajuiesbHbl npoBoay. [lo paMke u nMpoBoay TEKyT OJUHAKOBbIE TOKHU |
KA. OnpeznenuTts cuily, IEHCTBYIONIYIO HA paMKy, €ciiy Oyimkaiiias CTOpOHAa PaMKHM HaXOAMTCS Ha
PacCTOSIHUU, PABHOM €€ JUIMHE.

4. BplYMCAUTH HUPKYJSALMIO BEKTOpa MHAYKIUH BIOJb KOHTYpa, oXBaTbiBatomiero Toku I1 = 10 A, Iz =
15 A, Texymue B OJHOM HampaBlIeHUH, U TOK |3 = 20 A, TeKyuuii B IpOTUBOIOJIOKHOM Halpasiie-
HUMU.

5. Ipsmoit npoBox 1rHOM 40 cM ABMXKETCS B OAHOPOJIHOM MAarHUTHOM IOJIE CO CKOPOCTBIO 5 M/C mep-
MEHAUKYJISPHO JUHUSIM WHIAYKIUHU. PasHOCTh MOTEHIIMAIOB MEXy KOHLIaMu IpoBoja paBHB 0,6 B.
BbIuncnuTe MHIYKIMIO MAarHUTHOTO TIOJIS.

6. KonebarenbHbIN KOHTYP COAEPKHUT KOHIAEHCATOP AIIEKTPOEMKOCThIO0 8 Nd M KaTyIIKy WHAYKTUBHO-
ctbio 0,5 MI'H. KakoBo MakcuManbHOE HampsKeHHe Ha 0OKIJIagKkax KOHAEHCATopa, €CI MaKCUMallb-
Has cuiia Toka 40 MA?

Bapuanr 2

1. Tlpu kako# cuie Toka I, TeKymero no TOHKOMY IpOBOSIIEMY Koiblly paauycoM R = 0,2 M, MarHuT-
Has MHIYKUUs B B Touke, paBHOYJaJIEHHOM OT BceX TOYEK KoJiblla Ha paccTostHue r = 0,3 M, cTaHeT
paBHoii 20 MxTn?

2. Tlo ToHKOMY TIpOBOJY, M30THYTOMY B BHUE MPSIMOYTOJbHHKA, TedeT TOK | = 60 A. JITiHBI CTOPOH
npsiMoyrojibHUKa paBHbl @ = 30 cM u b = 40 cM. OnpenenuTs MarHUTHYIO MHIYKIMIO B TOYKE Mepe-
CeueHHs TUaroHajiei.

3. OmpenenuTh 9acTOTy BpAlICHUS JICKTPOHA IO KPYTOBOM OpOWTE B MArHUTHOM TI0JI€, MHAYKIUS KO-
Toporo pasHs 0,2 Ti.

4. Tlnockas KBaapaTHas paMKa CO CTOpOHOM a = 20 ¢cM JIEKUT B OJJHOM MIIOCKOCTU ¢ OECKOHEYHO JJINH-
HBIM TIPSIMBIM TTPOBOJIOM, IO KoTopoMy TeueT Tok [ = 100 A. Pamka pacnosioxeHa Tak, 4To Oymkaii-



masg K IpOBOJY CTOpOHA IapajjelibHa eMy M HaxoauTcs Ha pacctosHuu d = 10 cMm or mpoopa.
Onpenenuts MarHUTHBIN MOTOK D, TPOHU3BIBAIOLINI paMKY.

IIpoBonoyHoe konbLo paguycoM 10 cm aexut Ha ctose. Kakoil 3apsa npoTeueT o Koblly, €CIIU €ro
MOBEPHYTh C OJJHOM CTOpOHBI Ha JApyryro? ConpotusieHue kosblia 1 Om. BepTukanbHas coctaBis-
o1ast MarHuTHoro mostst 3emiau 50 Mx T

Karymika (6e3 cepieunuka) JuuHOH 50 cM U miomansio cedenus 3 cm?, umeer 1000 BUTKOB M CO-

CANMHCHA IMapaJUICJIbHO C KOHACHCATOPOM. KOHI[CHC&TOp COCTOUT M3 JIBYX INIACTHUH IIJIOIIAAbIO 75 cm

2

Kaxaas. Paccrosiaue Mexy miuactTuHamu 5 MMm. J{uanexTpuk - Bo3ayx. OnpenenuTs nepuos koaeda-
HUI KOHTYpA.

ONoGa~wONE

Bonpocsl k kosutokBuymy Ne 1 (cemectp 2)

DneKTpUuYecKuil 3apsia u ero cBoiicta. 3akon Kyiona.

HanpsixennocTs anekTpocratuyeckoro nosst. [Ipunuun cynepnosuuuu. CUoBbl€ JIUHUU MOJS.
Teopema [Maycca (¢ qoka3aTenbCTBOM).

[Ipumenenus Teopemsl ['aycca.

Teopema IMaycca B nuddepennmanpHoi hopme.

Teopema o nupkyssauuu Bekropa E.

[ToTennman Toueynoro 3apsiaa. [loTeHnan moist CUCTEMBbI 3apsiIOB.

CBsi3b MEXIy MOTEHLMAIIOM U HANpsHDKEHHOCTHIO BekTOopa E. DKBUIIOTEHIMATIbHBIE TOBEPXHO-
CTH.

[Tone anexkTpuyecKoro JUMoIs.

10. Cuna, nelicTByromas Ha JAUIOJb B 3JICKTPUIESCKOM II0JIE.

11. DHeprus AUMOS B IOJE.

12. DnexTpudeckoe moJie B BEUIECTBE.

13. I1one BHyTpH U cHapy>xu NpoBoHUKa. CBOICTBA 3aMKHYTOH NPOBOASAIIEH 000JI0UYKH.
14. OnextpoémkocTb. KoHzeHcaTopsl.

15. Tonsapuzarmus audnekTpuka. [[oaspru30BaHHOCTS.

16. Teopema I'aycca st Bektopa P.

17. Teopema I'aycca st Bexktopa .

18. Teopema I'aycca nist Bektopos P u /I B muddepennuansHoit popme.
19. I'parnunbie ycnoBus it Bektopos P u J1.

20. DnexTpudeckas YHEPIUs CUCTEMbI 3apsIJIOB.

21. DHeprus 3apsHKEHHOTO NMPOBOIHUKA.

22. DHeprusi KOHJEHCcaTopa.

23. DHeprus IEKTPUIECKOTO OIS

24. Cuna toka. [110THOCTB TOKa. Y paBHEHUE HEMPEPHIBHOCTH.

25. 3akon Oma Ji1st OZTHOPOTHOTO IMPOBOTHUKA.

26. 3axon Oma 1 HEOJJHOPOAHOTO MPOBOAHUKA.

27. TlpaBuna Kupxroda.

28. 3axon J[xoyns — Jlenua.

29. Iuddepennmanpras popma 3akoHoB Oma u [xoyns — Jlenna.

~N SN DN BN

Bonpocsl k ko/u10KkBHYMY Ne 2 (cemectp 2)

. Cuna JlopeHria.

. [Ipuauun cynepnosunuu. 3akoH buo - Casapa - Jlannaca.

. MarautHoe nose npsiMoro Toka (npumeHenue 3akona buo - Casapa - Jlamnaca).

. MarauTtHoe nosie Ha OcH KpyroBoro Toka (nmpumeHeHue 3akoHa buo - Casapa - Jlannaca).
. Teopema I"aycca ans MarauTHOrO nojs (nuddepeHiyanbaas u HHTErpaabHas GOpMBI).

. Teopema o nupkynsauuu Bekropa B. I[IpuMeHnenue teopeMsl.

. MarauTHOE nose cojseHona U Toponja. MarHuTHOE MOJI€ MIIOCKOCTH C TOKOM.



8. Cuna Amnepa. Cuna, JeHCTBYIOIIAs HA KOHTYP C TOKOM B MATHUTHOM TIOJIE.
9. MoMeHT cuil, AEUCTBYIOIUX HAa KOHTYP C TOKOM.

10. PaboTa npu nepemMenieHruy KOHTypa ¢ TOKOM.

11. HamaranunBanue BemiectBa. HamarHnueHHOCTb.

12. Tokn HaMarHu4MBaHus. TeopeMe 0 MUPKYJISAIHN BEKTOpa J.

13. Teopema 0 HHUPKYJSIIIMM BEKTOpA HAIMPSHKEHHOCTH MAarHUTHOTO Tofis (nuddepeHnuansuas u
HWHTETpaJibHasi )OPMBI).

14. I'pannunsbie ycnosus aiasi B u H.

15. Ilpenomnenue nuHaui B Ha rpanuie pa3nena 1ByX MarHeTUKOB.

16. IlnamarHeTukm.

17. IlapamarHeTuku.

18. ®eppoMarHeTUKH.

19. Onpitel @apanes. [Ipasumno Jlenna.

20. MaruuTHbIi noToK. IloTokocuennenue.

21. 3akoH anekTpoMarHuTHON uHAYKIMHU. Toku Dyko.

22. SIpneHue caMOMHAYKLIUU. D.J1.C. CAMOMHIYKIIMH.

23. UaaykTuBHOCTH. IHAYKTUBHOCTD colieHOH1a. B3anMHas MHAYKTUBHOCTD.
24. Tok npu 3aMbIKaHUH U Pa3MbIKaHUH LIETIH.

25. MarauTHasi Heprusi TOKa.

26. DHeprust MarHuTHOTO nosst. [InoTHOCTH SHEprUM.

27. MaruuTHas SHEprust IByX KOHTYPOB C TOKaMHU.

28. Pabora nepemarHnuuBaHus (peppomMarHeTuka.

29. JIBrkeHue 3apsHKeHHBIX YacTHUIl B OTHOPOJAHOM JIEKTPUUYECKOM TOJIe.

30. JIBurkeHue 3apspKEHHBIX YaCTUL B OJJHOPOJHOM MAarHUTHOM IIOJIE.

31. Onpenenenue yaenbHOro 3apsiaa d1eKTpoHa. MarHeTpoH.

32. Onpenenenue yaeabHOTO 3apsijia HOHOB. Macc-criekTporpadai.

33. YckopuTenu 3apspKCeHHBIX YaCTHIL.

34. Tok cmenieHus.

35. VYpaBuenus Makcemna (quddepeHuuanbHas U uHTerpaibHas Gopmsl). CBoiicTBa ypaBHEHUI
Makcseiia.

36. CBoOoaHbIC HE3aTyXaloIIKE KOJeOaHusI B KOHTYPE.

37. CBoboaHbIE 3aTyXaloUIe KoJeOaHus B KOHTYpeE.

38. BeiHyk/1eHHbIE KOJe0aHus B KOHTYpe. Pe30HaHC TOKOB U HAPSKEHUH.
39. IlepemeHHBIH TOK.

40. BomHoBOE ypaBHEHHUE TSI DJIEKTPOMArHUTHOM BOJTHBI.

41. OCHOBHBIE CBOMCTBA MJIEKTPOMArHUTHOW BOJIHBI.

42. [I10THOCTH SHEPTHUH dIEKTPOMArHUTHOM BoJHBIL. Teopema IloiHTHHTA.

KostokBuyMm 1o teme «JIieKTPOMArHeTU3M»

1. Tok B mpoBOAHMKE MEHSETCS cO BpeMeHeM 1o ypaBHeHHio | = 4 + 2t (A). KommdectBo
AIIEKTPUUYECTBA, IPOXOJAIIEe Yepe3 IOMepeyHoe CeueHUe MPOBOAHMKA 3a BpeMs oT 11 =2 ¢ 1o 12
= 6 ¢, paBHO...

Ortser: Kn
2. ITo mpoBoty ceueHueM S U yJelbHBIM CONPOTHBIIEHHEM p TeueT Tok |. Cuia, neiicTByto-
11ast Ha OT/IETbHBIE CBOOOIHBIC HJIEKTPOHBI CO CTOPOHBI SJIEKTPUIECKOTO IOJIST paBHA

1) elp/mS 2) epl2IS 3) elp/S 4) elp/2S

3. Hudbdepennmansuas popma 3akoHa Oma 111 OZHOPOAHOTO YUACTKa 1T UMEET BH/]T

1) 2) 3) 4)

j=ocF j=cE i=c(E+E") j=enuv



4.

Onpenenutsb conpoTuBiieHre ydactka AB. R = 2
Owm.
Orger: Om

5. 3apsa g > 0 gBuKeTCS CO CKOPOCThIO V. CpaBHUTH MOIYITH

MarHuTHOM MHAYKIMK B B Toukax 1 u 2 (r1 = r2)
1)B:1>B> 2) OAMHAKOBBI
3) Bi<B»> 4) 0THO3HAYHO OTBETUTH HEJIb3S

6. Hupkynsauus Bektopa B Bnonb koHTypa L paBHa

10.
3akoHy | = 2cos3t. MakcumanbHoOe

11.
DJC A1=A3=2 B u BHyTpeHHUMH CONPOTHBIEHUAMHU 1= 1 Om,

1) - pol 2) 3ol 3) wol 4) 2ol

JIByXIIPOBOIHAS JINHUS COCTOUT M3 JUIMHHBIX MApaLIEIbHBIX TPSM I

Ha paccrostuud d gpyr ot apyra. Ilo mpoBogam TEKYT OJAMHAKOB

CTBHUS TOKOB, TIPUXO/IAIIASICS Ha €ANHKILY [UTHHBI POBOJIA, PaBHA

1) pol 2/ 2nd 2) pol / =d 3) pol 2/2d 4) 2uol 2/ nd
B MarHuTHOM MoJie [ByX OECKOHEYHO JUTHHHBIX 5

napajulelbHBIX — NPSIMOJMHEHHBIX  MPOBOJHHKOB C &

OAVMHAKOBBIMHU TOKaMH MIPOJIECTACT SJICKTPOH. MarauTtHas
cujia, ,HGP'ICTBYIOIHaH Ha 3JICKTPOH B TOYKE A, HallpaBJICHA

1) ot Hac 2) K HaM 3)— 4) «—

Ha pucynke gano rpaduyeckoe n300pakeHrEe MAarHUTHOTO

LA

nosist. JJaHHOMY PUCYHKY COOTBETCTBYET IOIUCH:
1) AMHUM MarHUTHOM MHIYKLWH, [L1>U2

2) TMHUWA MarHUTHON UHAYKIUH, L1<[L2
3) TUHUYW HATIPSKEHHOCTH, 11> U2

4) AMHUM HaMPSHKEHHOCTH, U1<[lL2

RN,
“ AL

Uepes KaTyniKy, MHIYKTUBHOCTb KOTOpoi paBHa 200 MI'H, mpoTeKaeT TOK, U3BMEHSIOUIUNCS 10

3HaueHne J{C caMOMHAYKIIUU paBHO

OTtBeT: B

JIBa napauiCJIbHO COCAMHCHHBIX 3JIEMCHTA C OJMHAKOBBIMU

£ 1
LA

R

| —

1




r=1,5 Om 3aMKHYTHI Ha BHemIHee conpoTuBiaeHue R = 1,4 Om. Tok, mpoTekaromuii yepe3 BTOpoin
3JIEMEHT, paBEH

OrTBer: A
12. bBeckoHEYHO JUIMHHBIA MPOBOJAHKUK C TOKOM | nmeer
IUIOCKY!O neTo paauycoMm R. Munykuus nosns B Touke O
onpenensercs Gopmysoi R
3 cemecT

KOHTpOJ’IbHﬁﬂ paGOTa 1o TeMe «BoJIHOBasi ONITHKA»

Bapuanr 1
1. Jlyd mamaet mox yrioM €=60° Ha CTEKJISHHYIO IUTACTHHKY ToamuHoi d=30 mm. Onpenenuts 60-
KOBOE CMeIeHue AX; Jiyda Mocie BbIX0a U3 MJIaCTUHKH.

2. Ha myTu cCBETOBOI BOJIHBI, HIYIIEH B BO3yX€e, IOCTABIIIN CTEKISTHHYIO TUIACTHHKY TOJIIIMHON
h=1 mM. Ha cKoJIbKO H3MEHUTCS ONITUYECKAs [UIMHA ITyTH, €CJIM BOJHA MA/IaeT Ha IUTACTUHKY: 1)
HOpMaJIbHO; 2) noa yriaom e=30°7

3. Ha mpubHyt0 TUIeHKY (N=1,3), HaXOASIIyIOCS B BO3AYXE, MaJaeT HOPMAIBLHO MyYOK JIy4ei 6ero-
ro ceera. [Ipu kakoil HauMmeHbIIel TosumHe d IUICHKH OTPaKCHHBIH CBET C JUTMHON BOJTHBI
A=0,55 MKM OKa)keTCsl MaKCUMAJIBHO YCHJICHHBIM B pe3yJIbTaTre HHTeppepeHInn ?

4. JudpaxuonHas pemietka coaepkut N=200 mrpuxoB Ha 1 MM. Ha pemierky nagaet HopMaibHO
MoOHOXpomaTudeckuid cBet (A=0,6 MkM). MakCMMyM Kakoro HauOOJBIIETro MopsIKa 1aeT Ta
peuerka?

5. VYron bprocrepa npu najieHUM CBeTa U3 BO3/yXa Ha KpUCTAJUT KaMEeHHOM conu paseH 57°. Ompe-
JEIIATh CKOPOCTh CBETA B 9TOM KPUCTAJLIE.

Bapwuant 2
1. Tlydok mapajienbHBIX Jydel majaeT Ha TOJICTYIO CTEKIISTHHYIO IUNIACTUHY MO yIiioM £=60°, 1
MPETIOMIISISICh TIepeXxoauT B cTekiio. [lupuHa a mydka B Bo3ayxe paBHa 10 cMm. Onpenenuts mm-
puny b myuka B crexue.

2. Ha nmyTu MOHOXpOMaTHYECKOI0 CBETa C JUIMHOW BOJIHBI A=(0,6 MKM HaXOJUTCS MIOCKOMapa-
JieTbHAs CTEKIISIHHAS TuTacTrHa TommuHoi d=0,1 mM. CBer majaeT Ha macTUHy HopMaibHO. Ha

Kakou yYroJa ¢ ciaeayeT nNOoBEpHYyTh INIACTHHY, YTOOBI ONITHYECKAS JAJINHA MyTH L u3meHunace Ha
27

3. Ilyuox monoxpomaruueckux (A=0,6 MKM) CBETOBBIX BOJIH MajaeT moja yriaom £1=30° Ha Haxo-
JSIITYIOCS B BO3/IyXe MbUIbHYIO IIeHKY (N=1,3). [Ipu kakoit HauMeHbIel Tomuae d mIeHKn
OTpa’KEHHBIE CBETOBBIE BOJIHBI Oy IyT MaKCUMAaJIbHO ocalieHbl nHTepdepeHIuei? MaKcCuMab-
HO YCHJICHBI?

4. Ha audpakuuoHHyo penerky, coaepsxamryto N=400 mrpuxoB Ha 1 MM, ajaeT HOpMaJIbHO MO-
HoXpomarndeckuii cBeT (A=0,6 mxm). Haiitu oG1ee unciio 1upakiinOHHBIX MAaKCUMYMOB, KO-
TOpBIE AaeT 3Ta pemeTka. OnpenesnnuTs yroi ¢ IuPpakiug, COOTBETCTBYIOIINN OCIETHEMY
MaKCUMyMy.

5. IlpenenbHBIN Yroil MOTHOTO OTPAXKEHUS MyYKa CBETAa HA TPaHUIIE )KHUJIKOCTH C BO3IyXOM paBeH
43°. Onpenenuts yron bprocrepa nis mageHus ayda U3 Bo3ayxa Ha TOBEPXHOCTh ATOM JKUIKO-
CTH.
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KonTpoabHas padora nmo teme «KBanroBasi puznka

Bapwuanr 1
C HOBEPXHOCTH CaxM IIomansio S = 2 cm? pu Temneparype 1=400 K 3a Bpems t=5 mun u3-
nydaercs sHeprus W=83 JIx. Onpenenuts K03 OUIIMEHT TEILUIOBOTO U3ITYUYCHHS € CAXKHU.

Ha xakyio InuHY BOJHBI Am MPUXOAUTCS MAKCUMYM CHEKTPAIBHOM MIOTHOCTUA HEPTETUYECKOM
ceeruMoctd (M), T)max YepHOTO Tea mpu temmeparype t=0°C?

Ha moBepxHOoCTh JIMTHsS magaeT MoHoxpomaruyeckuii cBeT (A=310 HM) UT0oOBI NpeKpaTUThH
SMHCCHUIO JIEKTPOHOB, HYXKHO IMPUJIOKHThH 33JePAKHUBAIOLLYI0 pa3HOCTh noTeHnuanos U He me-
Hee 1,7 B. Onpenenuts paboTy Bbixoa A.

JlaBneHue p MOHOXpoMaTtudeckoro ceeta (A=600 HM) Ha 4YepHYIO MTOBEPXHOCTb, PACIIOJIOKEH-
HYI0 TepHeHIUKYIApHO najatoumm jydam, pasHo 0,1 mxlla. Onpenenuts yncno N ¢oToHOB,
TNaJalomKX 3a BpeMs t=1 ¢ Ha IIOBEpXHOCTh MIomaapio S=1 cm?.

Onpenenuts yron 0 paccestHus (OTOHA, MCIBITABIIETO COYJapeHHE CO CBOOOJHBIM JJIEKTPO-
HOM, €CJIM U3MEHEHHUE JUTMHBI-BOIHBI AL PU paccessHUU paBHO 3,62 M.

Bapwuant 2

MydenbHas neub nmotpediser momHocTh P=1 kBT1. Temmeparypa T ee BHyTpeHHEH MOBEPXHO-
CTH TIPH OTKPHITOM OTBEPCTHH TIomaapio S=25 cm? pasHa 1,2 kK. Cuuras, 4To OTBEpCTHE IeUH
U3JIy4aeT KaKk YepHOE TEJI0, ONPEAEIUTh, KaKkas 4acThb @ MOILHOCTU PACCEUBAETCS CTEHKAMU.

Temnepatypa BepxHux cioeB Connua paBHa 5,3 kK. Cuutas CoisiHlle YEpHBIM TEJIOM, OIpee-
JMTH JJIMHY BOJHBI Am , KOTOPOH COOTBETCTBYET MaKCUMaJIbHAsl CIIEKTPaJIbHAsl INIOTHOCTH SHEP-
retndeckoit cBeTuMoCTH (M, T)max ComHIla.

s npekpamienus ¢porodddexra, BEIZBAHHOIO 0OJyYEeHHEM YIbTPa(HOIEeTOBHIM CBETOM Iljia-
TUHOBOW TUIACTUHKHU, HYKHO NPUJIOKHUTH 33J€p>KUBAIOIIYI0 pazHOCTh noreHiuanoB Ui=3,7 B.
Ecny nnatvHOBYIO IUIACTMHKY 3aMEHMUTH APYTOHM NJIACTHMHKOW, TO 3aJEpKUBAIOLIYI0 Pa3HOCTb
MOTEHLIMAJIOB MpUAETCS yBenuuuTh 10 6 B. Onpenenuts paboTy 4 BbIXOJa AJIEKTPOHOB C MO-
BEPXHOCTH 3TOH IJIACTUHKHU.

MonoxpomaTrueckoe u3iydeHue ¢ AIMHOM BoyHbI A=500 HM MajaeT HOPMAJIbHO Ha IUIOCKYIO
3epKaJIbHYI0 MMOBEPXHOCTh U JaBUT Ha Hee ¢ cuioil F=10 HH. Onpenenuts uucno N1 poToHOB,
©KECEKyH/IHO TaJafoINX Ha 3Ty OBEPXHOCTb.

dotoH ¢ sneprueit € =0,4 M3B paccesiics noa yriaom 6=90° Ha cBoOoHOM 3nekTpone. Omnpene-
JIUTh SHEPTHIO €’ PacCessHHOr0 (POTOHA U KUHETUYECKYIO SHEPruto 7 3JIeKTPOHA OTJauu.

Bomnpocs! k kotokBuymMy Ne 1 (3 cemectp)

CseroBas BosHa. [lokazaTens npenomiieHus cpepl. OnTudeckas JUIMHA Ty TH.

[Tpunnun @epma. 3aKOHBI TeOMETPUUECKON ONTUKU. DopMyiibl PpeHes.

VYron bprocrepa. [lontHOe BHyTpeHHEe oTpaxeHue. [[oHsTHE 0 BOJTOKOHHOM OITHKE.

OcHoBHbIE (HOTOMETpUUECKHUE BETUYUHBI U UX eTUHUIIBI. CBETOBOI MOTOK, CHJIa CBETA, SIPKOCTbD,
CBETUMOCTb, OCBEIIEHHOCTb.

Tonctast u ToHkas TuH3bL. OnTHYECKHE TPUOOPHI: JTyTa, TPOEKTOP, MUKPOCKOIT U TEJIECKOII.
IIpocTpaHCcTBEHHAass U BpPEMEHHAs KOIEPEHTHOCTb CBETOBOIO IIOJIA. Bpemsi KOrepeHTHOCTH.
[Mpunuun cynepnosuiiuu BosH. UHTepdepenuus aByx BosiH. CriocoObl HaOmoAeHUsT UHTEpde-
peHLUNU CBeTA.



WuaTepdepeHiyst npu oTpakeHUH OT TOHKUX MJIACTUHOK.
ITostocs! paBHOTO HakjIOHA ¥ paBHOM ToKHEL. Konbia HeroToHa.
[Tpumenenus unrepdepenuuu. areppepomerpsl.

10. MHoromnyueBasi uHTephepeHITHs.

11. ITonstpu3oBaHHBIN M €CTECTBEHHBIN CBET. CTENEHb MOJSIPU3aIUH.

12. 3akon Mamroca. 3akon bprocrepa.

13. UaTepdepentus nomsipu30BaHHbIX MTyYKOB.

14. ITpunuun I'toiirenca-dpenens.

15. Iudpakuus Openenst. 3oub1 OpeHerns.

16. Tudpakuus @paynrodepa Ha mienu.

17. udpakunonHas pemnierka. YTioBas AUCIEPCHs] U pa3pelIaroniasi ClioCOOHOCTh PEIIETKH.
18. T'onorpadus. [lomyuenue roxorpaMMbl 1 BOCCTAHOBIICHHE BOJIHOBOTO ()pOHTA.

N
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Bomnpocs! k ko/u1okBIYMY Nt 2 (3 cemecTp)

PaBHoBecHOe m3nmydeHnue B mosioctd. CBOMCTBA TEIMJIOBOTO M3Ny4eHHs. BenuduHbl, XapakTepu-
3YIOIIME COCTOSTHUE U3ITyYEHUSI B IPOCTPAHCTBE.

3akon Kupxroda. CBsi3b MeXAy IUIOTHOCTHIO SHEPTUU M3ITyUCHUS U SHEPTETUICCKOW CBETHMO-
CTBI0 a0COIIOTHO YEPHOTO TeJa.

®opmyna Panes - [xunca. 3akon pacnpenenenus [lnanka.

3akoH cmernieHus Buna. 3akon Credana - bonbimana.

®otoHbI. TOPMO3HOE PEHTTEHOBCKOE U3JIyYEHHE.

®dotorpdexr. JlaBaeHue creTa.

A dexr Komnrona.

I'mnoresa ne bpoitst. CpoiicTBa BoJiH 1ie bpoiis.

Omnbitel [pBuccona u Jxxepmepa. Judpakius 371€KTPOHOB.

0. CooTHoIIEHHE HEOIIPEIEIIEHHOCTEH.
1. Bonnosast ¢pyHkuus, ee pusnueckuii cmbici. BpemenHoe u craunonapHoe ypaBHeHus Llpenun-

repa.

12. DdpdexT 3eemana.

13. YacTuia B 6€CKOHEUHO ITy0OKOW MOTEHIIMATBHOH SIME.

14. 'apMoHHYeCKUI OCHUIIIATOP B KBAHTOBOM MEXaHHKE.

15. TIpoxoxieHue yacTUIlbl Yepe3 OJJHOMEPHBINA NOTEHIMATBHBIN Oapbep.
16. KBanToBas npupo/ia 3JIeKTPOMarHUTHOTO U3ITyUSHHS.

17. Atom Pesepdopna.

18. IToctynatsl bopa. 3aKkOHOMEPHOCTH B aTOMHBIX CIIEKTPaX.

19. Atom Bojiopo/ia B KBAHTOBOM MEXaHUKE.

20. KBanToBbIe unciia. BeipoxkieHne ypoBHEH.

21. IlpaBuiia oTOOpa B KBAHTOBOIM MEXaHUKE. DJIEKTPOHHAs OpOUTa U 3JIEKTPOHHAsE OpOUTAIIb.
22. Omiepatopsl B KBaHTOBOH (u3uke. KBaHTOBaHHE MOMEHTA UMITYJIbCA.
23. Marnetusm atomoB. OnbiTh LlITepHa u I'epnaxa.

24. TToTHBI MOMEHT KOJTMYECTBA JABMKCHHUS JICKTPOHA.

25. ToHKas CTpyKTypa CIIEKTpaJIbHBIX JUHUNA aTOMa BOAOPO/A.

26. PeHTreHOBCKHE CIIEKTPHI. 3aKkoH Mo3iu.

27.IlornomieHue, CIOHTAaHHOE U BBIHYIEHHOE U3Ty4YeHUE.

28. ®usnyeckue OCHOBBI PabOTHI J1a3epa.

7.4 MeToanKa BbICTABJIEHHS] OLIEHKH NPU NPOBeIeHUH MPOMEKYTOYHOI aTTecTalnu

JK3aMeH NPOBOAUTCS B OJHOM U3 ABYX PopM:

— 1o OwieraMm B TecToBOM gopme u3 12 3agaHuii, COCTaBICHHBIX MPENOJIaBaTeIeM Ha OCHOBA-
HUM cnenu@uKanuy MpoMEeXyTOYHOH arTectanuu U3 EnnHoN 0a3bl OIEHOYHBIX CPEJCTB,



dhopmupyeMoii 1 mocTosTHHO 00HOBIsIeMOit kKadeapoit dpusuku BI'TY, B aTOM cirydae nmposep-
KY OCYIIECTBJISIET MPEIo/1aBaTeb;

— B ¢opmMe 3JIeKTPOHHOro TecTupoBanus Ha mardgopme Moodle ¢ ucrnonb3oBaHHEM TECTOBBIX
3aJlaHuM, KOMIUIEKTYEMbIX aBTOMAaTHUECKH ITyTEM CITydaiiHOM BBIOOPKU 12 TECTOBBIX 3a1aHU
13 Enunoit 6a3bl OIICHOYHBIX CPENCTB, (HOPMUPYEMOW U MOCTOSTHHO OOHOBIISIEMOM Kadeapoi
¢usuxu BI'TY, B 3TOM ciiyyae NpoBOAUTCS aBTOMATU3UPOBaHHAs IIPOBEPKA.

Ha BhInoIHEHNE TECTOBBIX 3a/IaHUN OTBOAMTCS | aCTPOHOMHYECKWI Yac HE3aBUCHMO OT crocoba
MIPOBEJICHUS IK3aMEHa.

PesynbTaT TectupoBanus GOpMHUPYETCS B pE3yJIbTaTe TOJICYETa KOTHMUSCTBA OAJIOB 32 MPaBUIHLHO
BEITIOJTHEHHBIC 33/IaHUs. 3a KaKJI0€ MPaBHILHO BBINOJHEHHOE 3aJaHUe OOydaromuiics moirydaer 1
0ayu1. MUHUMAIBHOE KOJIMYECTBO OAJIJIOB, IMOATBEPIK/IAOIIEE YCIICITHOE MPOXOXKICHHE TECTHPOBAHUS,
cocraBisieT 5 6amtoB. COOTBETCTBHE HAOPAHHBIX OAJIOB M ATTECTAIIMOHHBIX OIICHOK MPEIACTABICHO B
TadJmue.

banner, Habpan-
HEIE o0Oyyaro-
Y 9-12 7-9 5.7 0-5
IIUMCs HpI/I TC-
CTUPOBAaHUU
OueHka
«OTJIUYHO» «XOPOILIIO» «YIOBJICTBOPUTEIILHOY» | «HEYOBICTBOPUTEIIHHO

Pe3ynbrar TeCTUPOBAHUS MO YETHIPEXOAUIBHON CUCTEME: KOTIIMYHOY, «XOPOIIO0Y», «yIOBIECTBOPH-
TEJIbHOY», «HEYIOBIETBOPUTEIHHO» OTPaXKaeTcs B aTTECTAIMOHHON BEIOMOCTH U B 3a4€THOM KHIKKE
oOyuJarolerocs B IeHb 3aBEpPIICHHS TECTUPOBAHUS.

PesynbTarel mobenuTenel U MpU3EpOB CTYJACHUYECKON OJMMITHA/IBI MO (PU3HKE, OCBAUBAIOLINX 00-
pa3oBaTelbHbIE MPOTrPaMMBI BBICIIETO 0Opa3zoBaHus, peanusyemble B BI'TY, 3acuuThiBaloTCs B Kaue-
CTBE OILIEHKH "OTINYHO" B MEPHOJI MPOMEKYTOUYHOM aTTECTAIMK Ha COOTBETCTBYIOIIEM dTarle N3yUYeHUs
TUCHUTITUHBI « DU3HKaY.

7.5 HacnopT OLHECHOYHBIX MaTCpPHAJIOB

Kontponupyemsie pazaensl (te- | Ko kontponupye- | HanmeHoBaHUE 01I€HOYHOTO
MBI) JTUCIUTIIMHBI MOl KOMIIETEHIIMH CpEICTBA
Mexanuka OIIK-4 Tect, KOHTpOIBHAs paboTa,
KOJJIOKBUYM, 3allIMTa J1abo-
pPaTOpPHBIX paboT

Mexanudeckue konedanus u Boi- |OI1K-4 Tect, koHTpOIBHAS paboTa,
HBI KOJIJIOKBHYM,3aIlluTa Jadopa-
TOPHBIX padoT
MonexynsipHas ¢puzuka u repmo- |OIIK-4 Tect, kKOHTpOIbHAS paboTa,
JTUHAMUKA KOJIJIOKBHYM, 3aIluTa j1a00-
pPaTOPHBIX paboT
OnexTpocraThka 1 noctosHuelii  (OITK-4 Tect, KOHTpOJIBbHAs paboTa,
TOK KOJJIOKBUYM, 3alllMTa J1abo-
pPaTOPHBIX paboT
Maruetusm OIIK-4 TecTt, koHTpOIBHAS paboTa,

KOJJIOKBUYM, 3aIlIUTa J1aho-
paTOPHBIX paboT




['eomerpuyeckas u BoaHoBas on- |OIIK-4 Tect, koHTpOIBHAS paboTa,
THKa 3anMTa JJAbopaToOpHBIX padoT

KBanToBas u simepHas ¢puzuka OIIK-4 Tect, KOHTpOIBHAS paboTa,
3aInmTa J1abopaTopHBIX padboT

8. YAEBHO-METOJUYECKOE U UTHOOPMAILIMOHHOE OBECIIEYEHUE
JTUCHUIINHBI

8.1 Pexomenayemasi yueOHas1 quTeparypa

1 Tpopumosa, T.H.
Kypc dusuku: yued. mocobue. - 8-¢ uzn., crepeotut. - M. : Beici. mik., 2004. - 544 c.: un.

2 CaseabeB U.B. Kypc o6meit pusuku: B 5 kH.: Yuel. mocobue.

Kn.1 : Mexanuka. - M. : Actpens: ACT, 2005. - 336 c.

KH.2 : OnexrpuuecTBo U MarHeTusM. - M. : Actpens: ACT, 2005. - 336 c.

Ku. 3 : MonekynspHas ¢pusuka u repmoguHamuka. - M. : Actpens: ACT, 2005. - 208 c.

Ku.4 : Bonnsl. Ontuka. - M. : Actpens: ACT, 2005. - 256 c.

Ku.5 : KBanToBas ontuka. AtomHas pusuka. @usmka tBepaoro tena. Gusnuka aTOMHOTO spa
U 3JieMeHTapHbIX yactull. - M. : Actpenb: ACT, 2005. - 368 c.

3 Caseabes, U. B. Kypc o6uieii ¢pusuku: B 5 T.: yue6. nocodue.

T. 1/ Casense U. B. - 5-¢ u3x. - Cankr-IletepOypr : Jlansb, 2011. - 352 c. - Kaura u3 xoi-
snexuuu Jlane - @usuka. - ISBN 978-5-8114-1207-5.

URL.: http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=704

T. 2/ CaBenbeB U. B. - 5-¢ u3z. - Cankr-IletepOypr : Jlans, 2011. - 352 c. - Kuura u3 xoi-
nekiuu Jlane - Gusuka. - ISBN 978-5-8114-1208-2.

URL.: http://e.lanbook.com/books/element.php?pll cid=25&pll id=705

T. 3 / CasenneB U. B. - 5-e uzn. - Cankr-IlerepOypr : Jlans, 2011. - 224 c. - Knura u3 xo:-
nekuu Jlans - dusuka. - ISBN 978-5-8114-1209-9.

URL.: http://e.lanbook.com/books/element.php?pll cid=25&pll id=706

T. 4 / CaBenbes U. B. - 5-e uzn. - Cankr-IlerepOypr : Jlanp, 2011. - 256 c. - Knura u3 xoi-
neknuu Jlans - @usuka. - ISBN 978-5-8114-1210-5.

URL.: http://e.lanbook.com/books/element.php?pll cid=25&pll id=707

T. 5/ CasenneB U. B. - 5-e uzn. - Cankr-IlerepOypr : Jlans, 2011. - 384 c. - Knura u3 xo:-
nekuu Jlans - dusuka. - ISBN 978-5-8114-1211-2.

URL.: http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=708

4 Yepros, A.T.
3amauauk no pusuke: [Yued. mocodue]. - 8- uz., non. u nepepad. - M. : duszmatiur, 2009.
- 640 c. - ISBN 9785-94052-169-3.

8.2 Metoanueckue pa3padoTku

1 DoH/I OLICHOYHBIX CPeACTB MO0 (pu3nke. MexaHuKa, MoJIeKyJIsApHast GU3UKA U TePMOAH-
HaMUKa [ DJIeKTpOHHBIN pecypc]: Meronudeckue yka3aHus Ui CAaMOCTOSATEILHON paboThl U
TECTUPOBAHUS 3HAHUH CTYJIEHTOB BCEX TEXHHUUECKUX HANPABICHUN U CIIENNAJIBHOCTEN OYHON
dopmer o0yuenust / Kad. ¢usuku; Coct.: A. I'. Mockanenko, T. JI. Typaesa, E. I1. Tatbsauu-
Ha, E. H. [Tonamapenko. - DnekTpoH. TekcToBbIe, Tpad. maH. (5, 27 M6). - Bopornex: ®I'bOY
BIIO "BopoHnexxckuii rocyAapcTBeHHBINH TexHuueckuil yausepcutetr”, 2014. - 1 ¢aii.

2 Meroanuyeckue yKa3aHusi K BbIIIOJHEHHIO JIa0OPaTOPHBIX padoT no reme «Mexanuye-
CKHe K0JIe0aHUsI M BOJHBID) TUCHUITHHBI «PH3MKa)» VI CTYACHTOB BCEeX TEXHHYECKUX
HANpPaBJIeHU U crelUaIbLHOCTel 04HOii (popmbl 00yueHus [DnexTponnsii pecypc] / Kad.
¢uzukn; Coct.: A.I'. Mockanenko, H.B. MatoBeix, M.H. I'apiina, E.I1. TaTesiHuHA. - Dnek-
TPOH. TeKCTOBbIE, rpad. naH. (515 K6). - Boponex: ®I'BOY BO "Boponexckuii rocynap-
CTBEHHBIN TexHu4yeckuil ynusepcuter", 2016. - 1 ¢aii.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=705
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=706
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=707
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=708

HToroswpie TecTsl Mo pusuke [DaeKTpoHHBIN pecypc| : KoHTposbHbIE 3a0aHus 11 BCEX
TEXHUYECKUX HAINIPABICHUN U CIIEIMaIbHOCTEH ouHOU (opmbl o0yuenus / Kad. pusuku;
Cocr.: A. I'. Mockanenko, M. H. I'apmuna, E. I1. Tatesinuna, T. JI. Typaesa, E. H. [Tonoma-
PEHKO. - DIEKTPOH. TEKCTOBKIC, Tpad. aaH. (4,6 MO). - Boponex: ®I'bOY BIIO "Boponex-
CKHI rOCy/1apCTBEHHBIN TexHHYeckuil yauBepcuter", 2015, - 1 dait.

IpakTukym no ¢pusuke. JiekrpoanHamuka (yueoHnoe nocodoue) / Kad. ¢pusuxu; Cocr.:
A.T'. Mockanenko, E.Il. Tatesinuna, T.J1. TypaeBa, C.A. Antunos - Boponex : ®I'bOY BO
"BopoHexcKuil rocy1apcTBEHHbIN TexHuueckuil yausepeurer”, 2017. 173 c..

KoJsie6anus u BosiHbI (YyueOHoe mocodue) [DnexktponHbii pecypc]: Coct.: A. I'. Mockaiien-
ko, E. I1. Tatesinuna, T. JI. Typaesa, I.M. Tpery0oB - DIeKTpOH. TEKCTOBEIE, rpad. naH. -
Boponex: ®I'BOY BIIO "BopoHexckuil rocyJapcTBEHHbIM TEXHUYECKUIT YHUBEPCUTET'",
2018. - 1 daiin.

MouJiekyasipHasi pusznka u TepmoannamMuka (yueonoe nmocooue) / Kad. ¢usuxu; Cocr.:
T.B. dy6oBunxkas, A.I'. Mockanenko, E.II. Taresanuna, T.JI. TypaeBa - Boponex : ®I'bOY
BO "Boponexckuii rocygapcTBeHHbIN TexHuuecknii yaupepeurer', 2018. 90 c..

MarneTusm [ DIeKTpOHHBIN pecypc] : METOAMYECKUE YKA3aHUS K TPAKTUICCKUM 3aHATUAM
1o aucuuiuiiee "@u3nka" 171 CTYIEHTOB BCEX TEXHUYECKUX HAIPABJICHUM U CIIeLIMAIbHO-
creii ouHol popmbl 00ydenus / DI'BOY BO "Boponex. roc. TexH. yH-T", Kad). GU3UKH ;
coct. : H. B. AranuroBa, A. B. byrakos. - Boponex : BopoHnexxckuii rocy1apcTBEHHbIN TEX-
HUYeCKHUil yHuBepcuret, 2019. - 43 c.

ITocoOue 115t NOATOTOBKY K otuMmnuaje no gpusnke (yuedHoe mocodme) [D1eKTpOHHbBIN
pecypc]: Coct.: E. I1. Tateanuna, T.B. [ly6oBumxkas, A. I'. Mockanenko, T. JI. Typaesa, O.C.
Xabaposa, C.A. CongaTteHko - DJIeKTpOH. TEKCTOBBIE, rpad. naH. - Boponex: ®I'OY BI1O
"BopoHeXCKH rocy1apcTBEHHBIN TeXHUYeckuil yauepeurtetr”, 2019. - 1 daiin.

Mexannka. MeToauyeckue yKa3aHMsi K BBINOJHEHUIO Ja0OpPaTOpPHBLIX padoT. [Diek-
tpouHsblid pecypc]: Coct.: A. I'. Mockanenko, E. I1. Tarestnuna, T. JI. Typaesa, H.B. Maro-
BBIX - DJIEKTPOH. TeKCTOBBIC, Irpad. naH. - Boponex: ®I'BOY BIIO "Boponexckuii rocyaap-
CTBEHHbIM TexHuuyeckuil ynusepcutet', 2021. - 1 ¢aii.

10

MoJgekyasipias ¢pusuka u TepmoauHammuka. Meroandeckue ykazanusi. Coctr.: A. T
Mockanenko, E. I1. Tarbsauna, T.B. [{y6osurxkas, T. JI. Typaesa, H.B. Matossix, O.U. Pe-
MHU30Ba - DJIEKTPOH. TEKCTOBbIE, rpad. AaH. - Boponex: ®I'BOY BIIO "Boponexckuii rocy-
JIApCTBEHHbIN TexHuyeckui yuupepcuret", 2021. - 1 daiin.

11

KBanToBas ¢puznka. Meroauyeckue yKasaHusi K BbIIIOJIHEHHUIO J1a00paTOpPHBIX padorT.
Cocrt.: A. T'. Mockanenko, E. I1. Tatesauna, T. JI. Typaepa, O.C. XabapoBa - DIeKTpOH. TeK-
cToBble, Tpad. AaH. - Boponex: ®I'BOY BIIO "Boponexckuil rocyaapcTBEHHBIH TEXHUYE-
ckuil yausepcuter”, 2021. - 1 ¢aii.

12

SlnepHble peakumMu [DIEKTPOHHBIA pecypc| : METOAMUYECKHE yKa3aHUs K MPAKTHUECKUM 3a-
HATUAM 10 JUCHUIUIMHE «DPU3MKa» Ul CTYAEHTOB BCEX TEXHUYECKUX HAINPABICHUN M CIie-
nuansHoCcTe ouHor dopmbl o0yuenust / DT'BOY BO "Boponex. roc. Texs. yH-1", Kad. du-
3uky; cocT. : A.B. byrakos, E.B. IlIsenos. - Boponex : BopoHexckuil rocynapcTBEHHBIN
TeXHUYECKUN yHUBEpCUTET, 2021. - DnexTpoH. TekcToBbIe U Tpad. nanubie (285 KO)

13

®uzuka. [HoaynpoBoaHuku [DNEeKTPOHHBIN pecypc|: METOIUYECKUE YKa3aHUSl K U3YUEHHUIO
TeMbl «[loynpOBOAHMKM» NIl CTYJIEHTOB BCEX TEXHUYECKHX HAINPABICHUH U CIIELMAIbHO-
cteil ounoit ¢opmbl obyuenus / ®I'bOY BO "Boponex. roc. texs. yH-1", Kad. dusuxuy;
cocT. : A.B. byrakos. - Boponex : BopoHekckuii rocy1apCTBEHHbI TEXHUUYECKUN YHHUBEp-
cutet, 2021. - DnekTpoH. TeKcToBBIE U rpad. naHHbIe (1,0 MO).

14

®du3nka MoJyNnpoBOIHNUKOB [DIIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUs K BBINOJIHE-
HUIO JIaOOPAaTOPHBIX paboT Mo AucUUIUIMHE «DHU3UKa» I CTYJIEHTOB TEXHUYECKUX CIIEIH-
anbHOCTel Becex (hopm obyuenust / ®I'BOY BO "Boponex. roc. texs. yH-1", Kad. duzuxuy;
coctT. : A.I'. Mockanenko, E.II. Taresnuna, T.JI. Typaesa, O.C. Xabaposa, E.A. Bosropsko-




Ba, A.W. JloH1oB. - BopoHex : BOpoHEXCKHIT TOCY1TapCTBEHHBIN TEXHUYECKHIT YHUBEPCUTET,
2021. - DnexTpoH. TekcToBbIe  rpad. gannbie (996 KO).

15

Du3MKa KOHJIEHCHPOBAHHOIO COCTOSIHUA: OCHOBHbIE CBOICTBA TBEPABIX TeJ [ DJIEKTPOH-
HBII pecypc] : yuebHo-meronuueckoe nocodue / ®I'bOY BO "Boponexckuii rocyaapcTBeH-
HBII TeXHUYECKUU YHHBepcuteT" ; Kadeapa dusuku. - BopoHex : Boponexckuii rocynap-
CTBEHHBIN TEXHUUYECKUHN YHUBEpcUTET, 2022.

8.3 Hepeqeﬂb HH(])OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIOJb3YEMBIX IIPHA OCYLIECTBJICHUMN 06pa3OBaTe.m>-
HOT'0 Ipouecca 1mo IHCUMILIMHE, BKJIKIYas IMEePeYCHb JUICH3HOHHOT0 ITPOrpaMMHOIo oﬁecneqemm,
pecypcoB I/IH(l)OpMaIII/IOHHO-TeJ'IeKOMMyHI/IKaIII/IOHHOﬁ ceTn «I/IHTepHeT», COBPEMEHHBIX npoc])eccno-

HAJILHBIX 0a3 JAHHBIX U I/IH(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

8.3.1

DnektpoHHas nHpopmarmonHas oobpazoBarenbHas cpea BI'TY, ko qocryna:
https://old.education.cchgeu.ru/

8.3.2

KomnbrorepHbie npakTuyeckue padoTsbl:
— ABTOMaTH3MpOBaHHAs 00paOOTKa Pe3yIbTaTOB U3MEPEHHH B 1a00paTOpUN MEXaHUKHU
— MHccnenoBanue 31eKTPOCTATHYECKOTO MOJISE TOUYECUYHBIX 3apPsI0B
— Judpaxus MUKpOYACTHIL HA IIETU
— IIpoxoxxaeHre MUKpOYACTHUIl CKBO3b IMOTEHIIUATBHBIN Oapbep
— Pacuer mapametpoB nBMKEHUS Tela, OPOLIEHHOTO MO/ YTIIOM K TOPU30HTY
— Pacuer mapametpoB 3aTyxarouiux KoieOaHui
— Pacuer mapameTpoB BBIHYXIEHHBIX KOJI€OaHUI 1O pe30HAHCHOM KPUBOM
— Pacuer napamerpos nuxina Kapuo
— MHccnenoBanue penakcallMOHHbIX SIBJICHUH NPU 3apsijie U pa3psjie KOHAeHcaTopa

8.3.3

IIporpamMmmHoe o0ecneyeHre KOMIIBIOTEPOB /ISl CAMOCTOATEILHON M ayIUTOPHOM pa-
00TBI:

— OmnepanuonHbie cucTeMbl cemeiictea MS Windows;

— [Ilaker mporpamm cemeiictea MS Office;

— TIlaker oducHbix mporpamm Open Office;

— Ilporpamma npocmoTpa daiinos Djview;

— IIporpamma mpocmoTpa ¢aiinos popmara pdf Acrobat Reader;

Wurepuer-0paysepsl Mozilla Firefox, Google Chrome

8.3.4

Hcnoab3yemble 3J1eKTPOHHbIE OUOJIHOTEYHbIE CHCTEMBI:
— Monayns kauroo6ecneuennoctu AUBC «MAPK SQL», kox noctyna:
http://bibl.cchgeu.ru/provision/struct/;
— DBC UznatenscrBa «JIAHb», kox noctyma http://e.lanbook.com/;
— Hay4Has snektponHas oubnmroteka eLIBRARY.RU, ko mocryma: http://elibrary.ru/.

8.3.5

NHpopmManoHHbIE CIPABOYHbIE CHCTEMBI:
— OTKpHBITHIN oOpazoBarenbHblil pecypc HUAY MUDU, xon nocryna
https://online.mephi.ru/local/staticpage/view.php?page=open-courses-physic;
— OTKpBITOE 00pa3zoBaHMe, KOJ nocTyma: https://openedu.ru/course/?group_id=183.

9. MATEPUAJIBHO-TEXHUYECKOE BA3A, HEOBXO/IUMAS AJ15S1 OCYIECTBJIEHUS

OBPA3OBATEJIBHOT'O NTPOLHECCA

9.1 Crnenmnanu3upoBaHHble JJeKIHOHHbIE ayIMTOPUM, OCHAILIEHHbIE 000PYIOBAaHUEM IS JIEK-
IIUOHHBIX JIEMOHCTPAIMI U IPOEKTOPOM, CTAIIMOHAPHBIM SKpaHOM (y4eOHBIN KOPIyC, pacto-
JIO’)KEHHBIN 110 ajpecy: MockoBckuii mp., 14)

9.2 Y4yeOHble 1a00paTOPHH, OCHALIIEHHbIE HE00X0IUMbIM 000PY10BAHUEM



https://old.education.cchgeu.ru/
http://bibl.cchgeu.ru/provision/struct/
http://e.lanbook.com/
http://elibrary.ru/
https://online.mephi.ru/local/staticpage/view.php?page=open-courses-physic
https://openedu.ru/course/?group_id=183

= JlabopaTopus “MexaHMKH U MOJIeKYyJIsIpHOM ¢pu3uku”, aya. 320
(YyueOHBII KOpITyC, pacroIoKeHHBIH 10 anpecy: MockoBckui p., 14):
— OaJUIMCTHYECKUI MAaITHUK C HAOOPOM ITyJib;
— wMamuHa ATBY/a;
— YCTaHOBKa JUIsl ONIPENIEICHUs] YIPYTHX XapaKTEPUCTUK MAaTEPUAIIOB;
— yCTaHOBKa JUIsl UCCIIEI0BAaHUS JBUKEHUSI TE B )KUIKOCTSIX;
—  TpUWIAPHBIA M0/IBEC ¢ HAOOPOM JIHCKOB;
— MasaTHUK MakcBenia;
— THPOCKOTI;
— (uU3HYECKHUH U YIIPYTUA MAaSTHUKY;
— 3BYKOBBIE ['€HEPATOPHI;
— CTEHbI AJIS BBIMOJIHEHHS Ta00PaTOPHOTrO MPAKTUKYMa [0 MOJIEKYJISIpHON (hU3HKE U
TEPMOIMHAMUKE;
— crhenuanu3upoBaHHas MeOenb, KilaccHas 10CKa
= JlaGopaTopus “JJIeKTPOMATHETH3MA M BOJIHOBOM oNTHKH”, ay. 326 (yueo-
HBIM KOpIyC, pacIloIOKEeHHBIH 1Mo aapecy: MocKoBCKui mp., 14):
— CTeHJ JUIsl U3MEPEHUs TOKA 3apsIKU/pa3psAaKy KOHICHCATOPa;
— wMoctuk Cotu;
— CTEHJbI JJIA UCCIEAOBaHUS apaMETPOB MPOCTEUIINX ANEKTPUUECKUX LIETIEH;
— MarHeTpoH;
— COJICHOMJ,
— Habop KaTylleK HHAYKTUBHOCTH;
— ocmmniorpad;
— CTEeHJbI JJIS UCCIIEJOBAHUS 3JIEKTPOMArHUTHBIX KOJIeOaHUil;
— ycraHOBKa Juis HaOmroaeHus koner HeiotoHa;
— HCTOYHUKHU CBETa, HA0Op AMPPAKIIMOHHBIX PELIETOK, ONTUYECKAsl CKaMbsl, [TOJIIpU3a-
TOPBIL;
— CcHeuuanu3upoBaHHas MeOellb, K1acCHas J0CKa
= JlaGopaTopus “@uU3MKH TBEPAOIro Tes1a U AaTOMHOM pusuku”, ayn. 319
(yueOHbIil Kopryc, pacronoKeHHbIN 1o aapecy: MockoBckuil np., 14):
—  ONTHYECKHUN MMHUPOMETD;
—  CTEHJBI JJIA UCCIIEOBaHUSI BHYTPEHHETO U BHEITHETO (hoTodPdexTa;
—  CIIEKTPOMETP;
—  CTEeHJbI AJIsl UCCIIEIOBAHUS TPOBOJUMOCTH B IOJYTIPOBOJHUKAX;
—  CTEeHJbI JJIS UCCIIEJIOBAHUS ABJICHUS PAIUOAKTUBHOCTH;
—  CcHeuualu3upoBaHHas MeOellb, KIacCHasl JOCKa

9.3

JucniielHbIH Kiace, OCHALCHHBIN KOMIBIOTEpaMH ¢ HEOOXOIUMBIM POTrPaMMHBIM 00ec-
neyeHueM ayn. 324, 322 (yueGHbIN KOPITyC, pacloIOKEHHBIN 1Mo aapecy: MockoBckuil mp.,
14)

9.4

AyIMTOpPUM JJIsl IPOBeJAeHUS] MPAKTHYECKHUX 3aHATHI, 000py10BaHHBIE IPOEKTOPaMH,
CTallMOHAPHBIMH SKPaHAMHU M HHTEPAKTUBHBIMH JTI0OcKaMu, aya. 320a, 322 (yueOHblil Kopiryc,
pacmosoKeHHbIN 1o aapecy: MockoBckuii mp., 14) u npyrue yueOHble ayiuTopun (yueOHbI
KOPIIYC, pacloJIO’KEHHBIN 110 agpecy: MockoBckuil nip., 14)

9.5

IHomemenus 11l CaMOCTOSATEIbHOM PA00ThI CTYACHTOB!
— ayn. 324 (y4eOHBIN KOPIyC, pacCloJIOKEHHBIN 1Mo aapecy: MockoBckuit mp., 14);
— OubnuoteyHsbI 3a (y4eOHBIN KOpIycC, pacloyIoKEeHHBIH 1o aapecy: MockoBCKuii mp.,
14, 1 srax)




10. METOAMYECKHUE YKA3AHUS JIVISI OBYUYAIOLUXCSI 10 OCBOEHUIO
JUCIHATLITAHBI

I[O Havya/ia u3y4eHusl TUCHUIJINHBI H606X0)1]/IMO:

O3HAaKOMUTBCSI C TMPABOBOW 0a30l, ycraHaBnuBaromieil TpeboBanus k peanusauuu OITOI,
UCIOJNB3Ysl MH(GOPMAIMOHHBIE CIIPABOYHbIE CUCTEMBbl U (WJIM) BHYTPUBY30BCKOE CETEBOE
OKPYXKECHHUE;

NOJYYUTh JIOTMH ¥ TAapoJib IS JIOCTyma B 3JCKTPOHHYI HMH(OPMAIIMOHHO-
obpasoBarenbhyto cpeny BI'TY;

O3HAaKOMHUTBCS € HMHCTpyKOHMed 1o pabore B cucreme DOHOC, kox jgocryma:
https://old.education.cchgeu.ru/pluginfile.php/1108816/block_html/content/%D0%98%D0%
BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%86%D0%B8%D1%8F%20%D0

%B4%D0%BB%D1%8F%20%D0%BE%D0%B1%D1%83%D1%87%D0%B0%D1%8E%

D1%89%D0%B8%D1%85%D1%81%D1%8F%20%D0%BF%D0%BE%20%D1%80%D0

%B0%D0%B1%D0%BE%D1%82%D0%B5%20%D0%B2%20%D0%AD%D0%98%D0%

9E%D0%A1%20%28%D0%BE%D0%B1%D0%BD%D0%BE%D0%B2%D0%BB%D0%

B5%D0%BD%D0%BE%20%D0%BE%D1%82%2023.08.2021%29.pdf;

HOJYYUTh Y4EOHYIO JHTEpaTypy, a TakkKe yueOHO-MeTOIuYecKrne NmocoOus, M3AaHHBIC Ha
OyMa)XHOM HOCHTEJIE U B 3JICKTPOHHOM BHJIE, B yueOHO-Hay4uHOl 6ubnnorexke BI'TY.

B npouecce ocBoeHHsI TUCHUIIJIMHBI 00YYAKOIIUMCS HE00X0IMMO:

MOCEIIaTh YIYCOHBIC 3aHITHS;

IPOUTU MHCTPYKTaX IO TEXHUKE O€30MacHOCTH B J1a0OpaToOpui, B KOTOPOM BBIIOJIHSIOTCS
nabopaTtopHbIe pabOTHI;

BBITOJIHATH 331aHUSI, IPEyCMOTPEHHbIE HACTOSIIEH pabouel mporpaMMoii;
CaMOCTOSITENIbHO UCIOJIb30BaTh YUEOHYIO JIUTEPATYypy, HEOOXOAUMYIO JUIsl OCBOEHUS JUCIIH-
TUTHHBI;

UCIIONIb30BaTh pecypchl MHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «HTepHeT», He-
06XO)II/IMBI€ J1s1 OCBOCHUA OUCHUIIJIIMHBI U y‘IC6H0'MeTOILI/I‘IeCKOG o0ecrieyenue JJI1 caMoO-
CTOATENHHOM PaboThl 00yYaIOIIUXCS 110 AUCIUILIIHE.

Bupsl nesrenpHOCTH CTYACHTA Ha Pa3JIMYHBIX 3TallaX ACATCIbHOCTU NPCACT aBJICHBI B Ta6J'II/II_Ie.

Bun yueOHbIX 3aHATHI JledaTenbHOCTh CTyiEHTa

Jlexuus Hanuncanue koHCIEKTa JEKIUNA: KPaTKO, CXeMaTU4HO, MOCIEeI0BATENb-
HO (UKCUpPOBATH OCHOBHBIE TIOJOXKEHHUSI, BBIBOJABI, (OPMYITUPOBKH,
000011IeHNS; TOMEYaTh Ba)KHBIE MBICIH, BBIICIATH KIIOYEBBIE CIIOBA,
TepMuHbI. [IpoBepka TEpMUHOB, MOHITUH C MOMOIIBIO SHIMUKIONEAUM,
CJIOBapei, CIPAaBOYHUKOB C BBIMHCHIBAHUEM TOJIKOBAaHUN B TETPalb.
O6o3HaueHue BOMPOCOB, TEPMUHOB, MaTepuala, KOTOPHIE BBI3BIBAIOT
TPYJIHOCTH, ITIOMCK OTBETOB B peKOMEHyeMou urepaTtype. Ecinu camo-
CTOSITENIPHO HE YyJIaeTCsl pa3oOparbcst B MaTepuaie, Heooxoaumo chop-
MYJIMPOBATh BOMPOC U 33JaTh MPENOAABATENI0 Ha JIEKI[UU, HA MIPaKTU-
YECKOM, JJA0OPATOPHOM 3aHATHH WM HAa KOHCYJIbTAINH.

[IpakTnueckoe PabGoTta ¢ KOHCIEKTOM JIEKIIHi, MOATOTOBKA OTBETOB K KOHTPOJIHHBIM

3aHATHE BOIpOCaM, U3yueHHe peKOMEHyeMol muTeparypsl. Pa3dop 3anau, pac-
CMOTPEHHBIX B yueOHOU aynutopuu. Perenne 3a1a4y y 10CKU U Ha CBO-
eM paboueM MecTe.

JlaGopaTopHble pabOThI JlaGopaTopHble pabOThl O3BOJIIOT HAYUUTHCS NPUMEHSTHh TEOpeTHYe-




CKHE 3HAHMS, OJYUYCHHBIC HA JICKIUU W(WIN) MPH PEIICHUH KOHKPET-
HBIX 3a1a4. qTOGBI HaHGOHCC palOHAJIBHO U IMOJIHO MCITIOJIB30BATh BCC
BO3MOYKHOCTH JIA0OPATOPHBIX JUIsI TMOATOTOBKM K HUM HEOOXOIUMO:
cieayeT pa3o0parh JEKIHIO 110 COOTBETCTBYIOLICH TeMe, 03HAKOMUTHCS
C COOTBETCTBYIOIIIUM pa3jieiioM y4eOHHKa, popadboTaTh JTOTOIHUTEIb-
HYIO JIATEpPaTypy M HUCTOYHHUKH, IIOATOTOBHUTH KOHCIIEKT U IIOATOTO-
BUTBHCS K TIOJYYCHHIO JIOMyCKa K BBIOJHEHHIO PabOTHI MO TpaduKy.
UYerko cobmoaaTh rpaduk BEIMOITHEHUS J1a00paTOPHBIX PadoT.

CamocrosiTenbHas padbora

CamocrosarenbHas paboTa CTYACHTOB CIIOCOOCTBYET IIyOOKOMY yCBOE-
HUs y4eOHOro MaTepuaia W Pa3BUTHIO HABBIKOB CamMO0Opa3zoBaHUS.
CamocrosiTenbHas padoTa NpeanoaaraeT CleAy0Iue COCTaBISIOUIE!

- paboTa ¢ TeKcTaMu: y4eOHUKaMH, CIPAaBOYHUKAMU, TOTIOJHUTEIbHOM
JIUTEPATypPOil, a TAKKE U3yUEHUE KOHCIIEKTOB JICKLIMIA;

- BBIIIOJIHEHUE JOMAILIHUX 33JIaHUH;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIbHOIO U3YUYECHHUS,;

- ydactue B paboTe CTyIeHYECKUX HAayUYHbIX KOH(GEPEHLIUH, OTUMITNAT;
- IOATOTOBKA K MPOMEKYTOYHOM aTTECTAIUH.

[ToaroroBka K MpOMEXyTOYHON
aTTecTaluu

['oToBUTBCS K MPOMEKYTOUHOM aTTECTAIlMU CIEAYET CUCTEMAaTHYECKH,
B TeueHHue Bcero cemectpa. IHTeHCUBHAs MOATOTOBKA JOJKHA HA4aTh-
Csl HE MO3/IHEE, YEM 3a MECSII-TIOITOPA IO IPOMEKYTOUHON aTTeCTaLlUU.
Bo Bpems ceccun MakcuManbHO 3QEKTUBHO UCIOIB30BaTh BpeMs IS
TTOBTOPEHMS M CHCTEMaTH3allui MaTepuara.




JUCT PETUCTPAIIMU U3MEHEHUI

IMonmucs 3aBe-
Jytomero kade-

Ne . Jlara BHeceHMs .
[lepeyeHb BHOCUMBIX U3MEHEHUI . pOii, OTBETCTBEH-
n/m W3MEHEHUH .
HOMU 3a peanusa-
nuto OITOIT
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