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1. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘leHHﬂ Mo TUCHHUIIJIMHE, COOTHECCHHBIX C IIJIAHUPYEMBIMHU peE3y/ibTaTaMU OCBOCHHUA

00pa3oBaTeJIbHOM NPOrPAMMBI.

B pe3ynbraTe 1715 ocBoeHUs1 00pa30BaTeabHON MPOrpaMMbl OakagaBpuara 00yqaromuics JOHKEH OBIAAETh CISIYIOIUME Pe3ylibTaTaMu

06yquH;1 IO AUCHUIIIINHE:

Kox n HaumMeHOBaHUE
obmenpodeccuoHaIbHON

KOMIICTCHII

HanmenoBanmne HHAWKaTopa
JOCTHIXCHUA O6H.I€Hp0(1)eCCI/IOHaJ'IBHBIX

KOMIIETEHIIU U

Jeckpuntopsl

OIIK-1.

Crnioco0GeH npuMeHsTh
€CTECTBCHHOHAYYHBIC U
oOIIenH)KeHEPHBIEC 3HAHMUS,
METO/Ibl MATEMaTHYECKOTO aHAIH3a
Y MOJICJIMPOBAHUS B
npodecCHOHaIBHOM AEeITENbHOCTH;

OIIK-1.3.  CocraBusier
O00BEKTOB  yIpaBJICHUS
($u3HYECKUX 3aKOHOB

OIMCAHUE
Ha  Oase

3HATH:

YMmerhb

OCHOBHBIC (PM3UYECKHE BEIIMYMHBI M (PU3UUECKHE KOHCTAHTBI, UX
oTpesieNIeHUE, CMBICII, CIIOCOOBI ¥ eUHUIIBI X m3Mmepenus: (3H-1);
OCHOBHBIC 3aKOHBI (DU3UKH, OTIMCHIBAIOITNE (PU3HUECKHE SBICHUS U
IPOIIECCHI; obmactu
NPUIOKEHUS 3aKOHOB (DPM3UKHU B MPAKTHUECKOH aesitensHocTH (3H-

2);

OrpaHUYCHHA IMPUMCHCHU A 3aKOHOB,

06I>}ICHI/ITB SIBJICHUC WJIK IPOLECC HA OCHOBC (I)I/I3I/I‘{eCKI/IX 3dKOHOB
(Y-1);

Baagers HaBbIKAMM:

UCITOJIb30BAHUSI OCHOBHBIX 00IEe(U3NIECKUX 3aKOHOB U
IPHHIMIIOB B BAKHEHIINX NpakTH4eckux npuiioxenusx (H-1)




2. MecTo AUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl.

Mecto aucnumauabl B OOII. [QuctuumimHa «Du3nkay 0THOCUTCS K 0053aTeIbHON YacTH
broka 1 «/uctummmaeny 00pa3oBaTeIbHON POrpaMMBbl OaKaiaBpuara.

Nzyuaercs: B ouHOU ¢dopMe OOydeHHUsS - HA MEPBOM Kypce BO BTOPOM CEMECTpe U Ha
BTOPOM KYypC€ B TPETHEM CEMECTPE.

dusnka Cco3JaeT YHUBEPCATBHYIO 0a3zy Uil HM3y4eHHS oOmenpoecCHOHANbHBIX H
CIEIUANIbHBIX JUCIHILINH, 3aKIaIbIBACT PYHIAMEHT IMOCIIEIYIOIMEro 00yUeHHs B MaTUCTPaType,
acriupanType. OHa aéT 1eNbHOe MpeACcTaBIeHNEe 0 (PU3UUECKUX 3aKOHAX OKPYIKAIOIIEero MUpa B
WX €TUHCTBE M B3aMMOCBSI3M, BOOPYKaeT OaKaIaBpOB HEOOXOIMMBIMU 3HAHUSMU JJIs PEIICHUS
Hay4YHO-TEXHUYECKHUX 33724 B TCOPETHUYCCKUX M MPUKIIATHBIX aCIIeKTaxX.

B MeTonudeckoM TutaHe JUCIHMILIAHA OMUPACTCS HAa 3HAHUS MO (PU3HKE, MOJyUYCHHBIC B
mikonie. OcBoeHne Kypca (U3MKH HEOOXOIMMO Kak IMpeallecTBYIOIee sl psijaa APYrux
JTUCIUIUIMH: (pU3UYecKas XHUMHUS, aHATUTHUECKas XUMHUS WU (PU3UKO-XUMHUYCCKHUE METOIbI
aHaJn3a, MPUKJIaIHAs MEXaHUKa, dJICKTPOTEXHHUKA U MPOMBIIIJICHHAS 3JICKTPOHUKA, TIPOIIECCHI U
anmnapaThl XUMUYECKON TEXHOJIOTUU, KOJUIOUTHAS XUMUS, KPUCTATUIOXUMHUS ..

3. O0beM JUCHHUILIMHBI.

Bcero,

Bun yuebnoit paboret 3E/akanem. yacoB

OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 8/288

(3a4eTHBIX eANHUI/ aKaJIEMUYECKHX YacOB)

KonrakTHas padora ¢ npenogaBaresnem: 148
3aHATHUS JEKUUOHHOTO THUIIA 54
3aHSATHUS CEMUHAPCKOTO THTIA, B T.4. 90

CEeMMHapBbI, IPAKTUYECKUE 3aHATUS 54
nabopaTopHbIE paOOTHI 36

Kypcooe npoexktupoBanue (KP nmu KII)

KCP 4

JpyTye BUbl KOHTAaKTHOM paboThI

CamocrosrenbHas pabora 68

®opwma texyuiero koutpois (Kp, pedepar, PI'P, acce) Kp, komnoksuym

®opma npomexyTouHoii arrectauuu (KP, KIT, 3ader, sx3amen)

2 Jx3amena (72)




4. Conep:xkanue JUCHUIIUHBI.

4.1. Pa3zgenpl IMCOMIIMHLI U BUABI 3aHATHH.

3aHsaTHs
<& CEMHHAPCKOT < =
= 0 THIIA, £ =
S aKaszieM. 9achl | 'S S
Sz -1
z g SE| 3
=
Ne HaumenoBanue 8 ; E 2 GE) E S z
/T pasnena JUCIUIUTHHBI = S| = E| Z 4 g2 =
Cs| 58| © 2 R < QE_,
B 2 T B o © ¥
K 8| SE| 3O == S
< Q (=¥
= TS| &8 o) =
= 2 9 o
= S a8 = =
: |25 2 |8 | &
(3]
™ @) S
1. MexaHuka. 16 8 10 16
OIIK-1
2. DJIEKTPOMArHeTU3M. 16 10 8 18 | OIIK-1
3. ®dusndeckas TEPMOIMHAMUKA. 4 6 OIIK-1
4. Konebanus u BosHbL. BoHOBas onTHKa. 8 16 10 12 | OIIK-1
5. KBanToBas ¢usuka. 8 18 8 8 OIIK-1
6. OCHOBBI (PM3HKH A7pa U SJTE€MEHTAPHBIX 2 2 8 OIIK-1
YaCTHII.
4.2 OcBoeHHe KOMMETEHIHI pa3eaMu U CHHIIHHBI
No Koa nnaukatopos
. /IT JIOCTHOKCHHS HaumeHnoBanue pazzgena AUCIUITITUHBI
KOMITETCHIIH
1. | OIIK-1.3 MexaHuka.
2. DNEeKTPOMarHeTHU3M.

OIIK-1.3

3. | OIIK-1.3 dusnyueckas TEPMOIUHAMUKA.

4. | OIIK-1.3 Koneb6anus n BomHbl. BoaHoBas ontuka.

5. | OIIK-1.3 KBanToBas ¢usuka.

6. | OIK-1.3 OCHOBBI (PM3UKH sAIpa U FIEMEHTAPHBIX YacTHUI.
4.3. 3aHsITHS JIEKIIUOHHOTO THUIIA.

Ne HanmeHoBaHME TeMBbI O0bem, | THHOBanMOHHAS
pasznerna U KpaTKoe COJIepIKaHUe 3aHATHS aKaJ. dbopma
JCITATIIAHBI Yachl
1 Mexanuka 2 Caaiia-

Kunemaruka. OcCHOBHBIE KHHEMaTH4EeCKUe npe3eHTanus
XapaKTEPUCTHKHU KPHUBOJMHEIHOTO JIBIKCHUSI:
CKOPOCTb ~ HM  YCKOpEHHE. HopmaneHoe — u
TaHI'€CHIIUAJIbHOC YCKOpCHHC. Kunematuka
BpamaTejIbHOI0 JIBWXXCHUA: YIJIOBasgd CKOPOCTH U
YIJIOBOE YCKOPEHHUE, UX CBSI3b C JUHEWHONW CKOPOCTHIO




Ne
pasznena
JIIUCLIUILIUHBI

HauMmenoBanue TeMbl
U KPaTKOE COJACPKAHUE 3aHATHUS

OO0newMm,
aKaJ.
Yachl

MuaHoBanuonuas
dbopma

U YCKOPEHHEM

1

Mexanuka /lunamuka. MlHepianbHbIE CUCTEMBI
oTcueTa U nepsbiid 3ak0H HeroroHa. Bropoit

3akoH HrroToHa. Macca, umnyiec, cuia. Y paBHEHUE
JIBIDKEHUA MaTepUaibHOW TOuku. TpeTuii 3akoH
HrroTona u 3aK0H cOXpaHEHUs UMITYJIbCca. 3aKOH
BCEMHUPHOTO TSToTeHHUs. CHIIBI CONPOTHBIICHHUSL.

Caaiin-
npe3eHTanus

Mexanuka Jlnnamuka. HTErprpoBaHue ypaBHEHUN
JBIKEHUSA, POJIb HAUYaNbHBIX ycloBui. LlenTp Mace
MEXaHUYECKOW CHCTEMBI, 3aKOH JIBIXKCHUS LICHTPa
Macc.

Mexanunka MoMeHT uMnyabca. MOMEHT UMITyjibca
MaTepUalbHOM TOYKH U MOMEHT MEXaHUYECKOU
CUCTCMBI. MOMCHT CHUJIBI. 33KOH COXpaHCHI/ISI MOMCHTAa
MEXaHHYECKOU CUCTEMBI. JIBHKEHHE B MOJIE
HeHTpaJ'II)HI)IX CHUIJI.

JIB

Mexanuka Jueprus. Cuna, paboTa U OTCHIMATIbHAS
sHeprusl. KoncepBaTHBHBEIE 1 HEKOHCEPBATHBHEIC
cwibl. PaboTta u KuHEeTHYeCcKas SHEPTUsl. 3aKOH
COXpaHEHUs IIOJIHOM MEXaHUYECKOM PHEPIUU B I10JIE
MOTEHUUANBHBIX CHII. CBA3b MEXAY CUIION U
MOTEHIUAIBHON SHEpruel. I'paiueHT ckanapHoi
byHKIIUH.

MexaHuka

JlnHaAMH KA BpaIaTeJbHOI0 ABUKEHHA. Y PaBHEHHE
BpaIllEHUs TBEPOrO TEJIa BOKPYT 3aKPEIUIEHHOM OCH.
Mowment unepiuu. @opmyna Llreitnepa.
Kunerndeckast sHEpTrHs BpaIlaioerocs: TBEpIOro
Tena.

Mexannka

PeasituBucrckas mexanuka. [Tpuniun
OTHOCUTENBLHOCTH U npeobpasoBanust [ amumest.
OKcrepuMeHTalbHbIe 000CHOBaHMS CIIELUAIbHON
teopun otHOocuTensHOCTH (CTO). [Toctymarer CTO.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH 1
npeoOpaszoBanus Jlopenua. CokpailieHne IIHHBI 1
3aMe]IJIeHHE BPEMEHH B ABIKYIIIUXCA CHCTEMax
oTcuera. PensituBuCTCKMM nMITyIsibe. B3auMocBs3b
Maccsl ¥ 3Hepruu. CTO u siiepHast SHEpreTHKa.

Caaiia-
npe3eHTalUs

DJIEKTPOMATHETH3M

3axon Kymnona. HanpspkeHHOCTB ¥ TOTEHIIMA
3IEKTPOCTATUIECKOTO NOJs. Teopema 0 MUPKYIALINH.
Teopema ["aycca B unTETpasnbHOi hopme 1 ee
MIPUMEHEHUE JUIsl pacyeTa dJIEKTPUIECKUX MOJIEH.
DNEKTPUUYECKOE MOJIE TUTONS. JJunoas BO BHEIIHEM
UIEKTPUUECKOM TOJIE.

Caaiia-
npe3eHTalus

DJIeKTPOMATHETU3M . DJIEKTPOCTATUUECKOE TOJIE B
Bemiectse. [lonspuzanms auanexTpukoB. CBA3aHHbIC
3apsbl. BekTop anexkTpuueckoro cmenieHus. Teopema
Taycca 1t 2IeKTpU4YecKoro nojsi B BELUIECTBE.
TIpoBOAHUKH B 3IEKTPUUYECKOM TOJIE.
DJIeKTpoCcTaTHIeCcKas 3aIuTa.

JIB

DJIeKTPOMATHETH3M




Ne
pasznena
JIIUCLIUILIUHBI

HauMmenoBanue TeMbl
U KPaTKOE COJACPKAHUE 3aHATHUS

OO0newMm,
aKaJ.
Yachl

MuaHoBanuonuas
dbopma

IIpoBoaHMKH B 3JIeKTPUUYECKOM moJjie. PaBHOBecue
3apsA0B B poBoHUKe. OCHOBHAs 3a1a4a
3JIEKTPOCTATUKH MPOBOJHUKOB. DKBUMOTECHIIUATHHBIC
MMOBEPXHOCTH U CHJIOBBIC JIMHUH DIIEKTPOCTATHYECKOTO
MOJISI MKy IPOBOTHUKAMHU. DJIEKTPOCTaTHIECKAast
3amuTa. EMKOCTh IPOBOJAHUKOB M KOHJICHCATOPOB.
DHeprus 3apsHKeHHOT0 KOHASHCATOopa.

DJIeKTPOMATHeTU3M

IocTossnHbIN d1ekTpUYecknii Tok.Cuna u
TUIOTHOCTB TOKA. Y paBHEHHE HEMPEPBIBHOCTH IS
IJIOTHOCTH TOKA. 3akoH OMa B MHTETrpalbHOU U
muddepennnansHoi popmax. 3akon xoyns-Jlenua.
DIEeKTPOABIKYIIAs CHJIa HCTOYHKKA ToKa. [IpaBuia
Kupxroda.

JIB

JJIEKTPOMATHETH3M

MarnurocraTuka. BeKTop MarHuTHOM UHAYKIUY.
3akon Ammnepa. Cuna Jlopenna. [IBukeHue 3apsaoB B
ANEKTPUYECKUX U MATHUTHBIX NOJSX. 3aKOH buo-
Cagapa-Jlaruiaca. Teopema o HUPKYJISIUU (3aKOH
nmoyiHoro Toka). Teopema ["aycca.

JJIEKTPOMATHETH3M

DJIeKTPOMATHUTHAS HHAYKLUSI. Y pABHEHUSI
Maxkcgesiia. DeHOMEHOJIOTHS 3IEKTPOMAarHUTHOM
nHaykuuu. [Ipaswiio JleHna. YpaBHeHue
ANEKTPOMArHUTHOU UHAYKIMU. CaMOMHAYKIIUSL.
NunykTuBHOCTH coneHonma. Pabora mo mepeMenieHuIo
KOHTypa C TOKOM B MarHUTHOM TIOJIE. DHEPT U
MarHuTHoro nois. Cucrtema ypaBHeHud MakcBeiia B
WHTETpabHON (hopMe 1 PH3UUECKUN CMBICIT
BXOJISIINIUX B HEE YPaBHEHUH.

JIB

DeHOMEHO0JI0TNYEeCKasi TEPMOIUHAMMKA.
TepMoIMHAMHUYECKOE paBHOBECHE U TEMITEpATYpa.
HyneBoe Hauano TepMOJUHAMUKH. DMIUPUUYECKAS
TeMreparypHas mkana. KBasucrarndeckue mpoueccsl.
YpaBHEHHE COCTOSHUS B TepMoanHamuke. OOpaTuMbie
1 HeoOpaTumble nporiecchl. [lepBoe Havano
TepMOJIMHAMUKH. TerioeMKocTh. YpaBHeHue Maifepa.
Uzoxopuueckuii, n3obapuieckuii, U30TEPMUIECKUH,
aanabaTUYeCKUN TPOIIECCH B UCANTbHBIX ra3ax.
[IpeoOpazoBaHue TEIJIOTHI B MEXaHUYECKYIO PadoTy.
Iwuxn Kaprao u ero ko3 GUITUEeHT T0JIE3HOTO
JIeUCTBUS. DHTPONHUSL.

JIB

MoJiekyasipHO-KHHeTHYecKas Teopus. /{aBneHue
rasa ¢ Touku 3pernst MKT. CBs3b TEIIIOEMKOCTH C
YUCJIOM CTEIeHEH CBOOOIBI MOJIEKYJI Ta3a.
Pacnpenenenne MakcBeiia MOJIEKYJ HA€ATBHOTO
rasa. DKCIEepUMEHTAILHOE 000CHOBAHHE
pacnpenenenust Makcpesuia. Pacnipenenenue
Bonwiimana u 6apomerpudeckas Gpopmyna. SpneHus
nepenoca. Juddysus, TermmonpoBoIHOCTS,
BHYTPEHHEE TPEHUE.

KoJie6anusi 1 BoJHbI. BolHOBasi onTHKA:
I'apMonMYeckue Ko1e0aHUs PA3JIMIHON NPUPOALI.

Chaiin-
npe3eHTanus




Ne
pasznena
JIIUCLIUILIUHBI

HauMmenoBanue TeMbl
U KPaTKOE COJACPKAHUE 3aHATHUS

OO0newMm,
aKaJ.
Yachl

MuaHoBanuonuas
dbopma

Bouanbl. [IpuMeps! konedaTeTbHBIX IBIKESHUH
pasnuuHoOM (u3nveckoi mpupoasl. KoMmiuiekcHas
¢dopma npeacTaBIeHUsI TAPMOHHYECKUX KOJICOaHHH.
BekTopHOE onmcanme CI0KEeHNs KOJICOaHHIHA.
BonHoBoe nBuxeHue. I1nockas rapmonuueckas
BOJIHBI. /[THA BOJIHBI, BOJIHOBOE YHUCIIO, a3oBas
CKOPOCTbh. Y paBHEHHE BOJTHBL. OTHOMEPHOE BOJIHOBOE
ypaBHenue. [lomspusarust BoTH. DIeKTpoMarHuTHAs
BOJIHA KaK pelleHne ypaBHeHuil Makcpemna. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH.

Kose0anus u BosiHbl. BosiHOBasi onTHKa:
HNuTepdepennns BoIH. DIEKTPOMarHuTHas pUpoaa
CBETOBBIX BOJIH. . DJHEPIHsl AEKTPOMArHUTHBIX BOJIH.
O0BpEMHAs NIOTHOCT SHEPIUHU 3JIEKTPOMArHUTHOTO
nosst UuTepdepeHuroHHOe T0JIe OT ABYX TOYEUHBIX
uctouHukoB. OneiT FOHTa. MHTEphepomMeTp
Maiikenscona. UHTepdepeHnns B TOHKHUX TIICHKaX.

Kose0anus u Bo1Hbl. BosiHOBasi onTHKa:
Judpaxuus BoJH. [Ipunnun I'olirenca-Openens.
Hudpaxnus OpeHens Ha MPOCTEHIINX MPErpaaax.
Hudpaxmus Opayarodepa. Judpaxmus OpayHrodepa
Ha mwenu. JndpakunoHHas peleTka Kak
cniekTpanbHbIN npudop. [ToHsTHE 0 TONOrpaduIecKkoM
METO/I€ MOIY4YEHHUsI ¥ BOCCTAHOBJICHHS H300paKeHHH.

JIB

Kosie0anus 1 BosiHbl. BoiHOBasi onTHKA:
Hoasipusauusa BoJH. [lornomenue, nucnepcus,
paccesinmne cBeta. Dopma U CTETICHD MOJISIPU3AITIT
MOHOXPOMATHUYECKHUX BOJIH. OnTHuecKas
aHuzorponus. JIBynydenpenomienue. OTpaxeHue u
MIPEIOMJICHUE CBETAa HA TPAHMIIE pa3Jiea IBYX
JUIJICKTPUKOB. denomenonorus IOTJIOIIICHUA N
Jucnepcuu ceera. PaccesiHue cBeTa

KBantoBas ¢puszuka. KBaHToBbBIE CBOlicTBa
3JIEKTPOMATHUTHOIO U3ay4eHus. TermoBoe
U3NydeHue U JroMuHecueHuus. CreKkTpaabHble
XapaKTEPUCTUKHU TEIJIOBOTO U3IyUEHUs. 3aKOHbI
Kupxroda, Credana-bosbiimana 1 3aK0OH CMEILICHHS
Buna. A6comotHo uepHOoe Teno. @opmyna Penes-
JxuHCca U «ynbTpaduosieToBas Karactpoday.
T'unoresa xBanroB. @opmyia Ilnanka. Ksantosoe
00BSICHEHHE 3aKOHOB TEIIJIOBOTO M3ITyYEHUSI.

Caaiia-
npe3eHTalUs

KBanToBas ¢usuka. KBantosnie cBolicTBa
3JIEKTPOMArHUTHOT 0 n3ay4denns. KopnyckynsapHo-
BOJTHOBOW JyannsMm cBeta. @otoaddext u apdext
KowmnTona. YpaBHuenue DWHIITeHA A5
doroaddexra. Onwit bote. Jlapnenue ceera. DOTOHBI.

KBantoBasi ¢pusuka. JieMeHTbI KBAHTOBOI
MexaHuKu KopnycKyJsipHO-BOJHOBOM JyaJin3M
MUKPOYACTHII U €T0 IKCIIEPUMEHTAIBHOE
MOATBEPKIACHUE; IPUHIIUI HEONPEICICHHOCTH;
BOJIHOBas (pyHKIUSA, €€ QU3MUECKUI CMBICIT;
CTaHJaPTHBIE YCIOBUS; YCIOBHE HOPMHUPOBKH.

KBantoBas dpusuka. Jj1eMeHThl KBAHTOBOM




Ne
pasznena

JUCIIUILINHEI

HauMmenoBanue TeMbl
U KPaTKOE COJACPKAHUE 3aHATHUS

OO0newMm,
aKaJ.
Yachl

MuaHoBanuonuas
dbopma

MexaHuku YpaBHenue [lIpeaunrepa, oTHOMEpPHbIE
KBaHTOBO-MexaHuueckue 3afgaun. [Ipeacrasnenue
(u3nyeckux BenuuuH oneparopamMu. CoOCTBEHHBIC
cocrosiHUs. KBaHTOBaHIE MOMEHTA UMITYJIbCA.
KBanToBsIil poTatop.

SAnepHas ¢pusuka:

CocraB aTOMHOTO sifipa. XapaKTePUCTHKY SApa: 3apsi,
Macca, DHEPTUs CBSI3U HYKJIOHOB. BHIBI U 3aKOHBI
PaIMOaKTUBHOTO U3IyuYeHUs. SlmepHble peakiuu.
EctecTBeHHass W WCKYCCTBEHHas pPagHOaKTHBHOCTD.
OyHIaMEHTAJbHbIE B3aUMOJACUCTBUSL M OCHOBHBIE
KJIacChl ~ DJIEMEHTAapHBIX  dYacTil.  YacTursl U
antuyactuupbl.  Jlentonel ©  agponbl.  KBapku.
DneKTpociadoe B3anMOICHCTBHE.

4.4, 3aHATHS CEMMHAPCKOI0 THUIIA.

4.4.1.

CeMI/IHapr, NMPAKTUYICCKHUEC 3aHIATHUS.

Ne
pasnena
IACLUILUTUHBL

HaunmeHoBaHME TeMBI
U KpaTKoe COoep KaHue 3aHATHUS

O0beM,
aKaj.
Yackl

MuanoBanmonnas
dhopma

1

Mexanuka. Knnemarnka. OCHOBHBIE KHHEMATHUECKHE
XapaKTEPUCTUKN KPUBOJIMHEWHOTO JBMKEHUS: CKOPOCTh U
yckopernue. HopmalibHOE U TaHT€HIIMATIBFHOE YCKOPEHHE.
KunemaTuka BpamaTeasHOTO ABYKEHUS.

3K

Mexanuka. JlMHaMuka DOCTYNATEeJNbHOI0 IBUKEHMS.
3akonsl HpioroHa. MIMITylbC 9acTUIBI U CHCTEMBI YACTHIL.
3aKOH COXPAHEHMS UMITYJIbCa.

Mexanuka. JluHaMHKa  BpalIaTEJbHOIO  JABHKCHHS.
MowmenT nHepuuu. @opmyna Illrelinepa. MoMeHT umIyJibca
TBEPJOTO Tena. YpaBHEHHE BpAILCHUS TBEPJOrO TEJa BOKPYT
3aKpeneHHoN ocu . KuHeTnueckas SHeprus Bpallarolerocs

Mexanuka. JHeprus. Cuma, pabota W TOTEHIHAIbHASA
sHeprus. KoHcepBaTHBHBIE M HEKOHCEPBAaTHBHBIC CHIIBIL.
Paborta u kuHeTH4YecKas SHEPTus. 3aKOH COXPAHEHUS TOTHOMN
MEXaHWYEeCKOW PHEPTHH B TI0JI€ MOTEHINANBHBIX CHIL.

DJIeKTPOMATHETH3M.
Onekrpudyeckoe moyie. [IpuHIMI  CymepIio3uIvy.
HaIPSHKEHHOCTH AJIEKTPOCTATHIECKUX TIOJICH.

Pacuer

JIeKTPOMATHETH3M.

[ToTtenuuan mosis. BeryucieHne MOTEHIIHAIOB 3JISKTPUYSCKUX
MOJIEMN.

JJIeKTpOMAarHeTu3M. 3akoH buo - Jlamnac:

[IpuHuMI cynepno3uuuy.

Camapa -

HNuTtepakTrBHOE
3aHATHE
«Konkypc-
COpPEBHOBAHHE»

JaeKTpoMarHeTusM. JlelicTBue MarHMTHOTO TIOJISI H
MIPOBOJHUKH C TOKOM W IBIDKyIIHecs 3apsanbl. Cuira Amrrep:
Cuna Jlopenna.
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Ne O0BeM,
HanmenoBanue TeMbl MHHOBanoHHas
pazaena aKaJ.
U KPaTKOE COJICPIKAHUC 3aHSATHUS hopma
JUCTIATITIHBI 9achl
2 Mexanuka. DjaekTpoMarueTusm. KonrposasHas padoTa 2
4 KoJjieoanus u Boaabl. BotHOBasi onTuka. M aeansHbIi 4 3K
TapMOHHYECKHH OCIIMILIATOp. ClioskeHne KOJIeOaHmid.
YpaBHEHHUE U XapaKTCPUCTUKU BOJIH. DJIEKTPOMArHUTHBIC
BOJTHBI
4 Kojebanus u BoJIHbI. BoJIHOBasI onTHKA. 4
Hurtepdhepenmus cera. MarepdepomeTps.
4 KoJebanus u BoJIHbI. BoJiIHOBasi onTHKA. 4 T
Hudpaxmus ceera. Meton 30n Openens. udpakunonnas
pelleTKa Kak CIIeKTPaIbHBINA PUOOp.
4 Kojaebanus u BoJiHbI. BoJIHOBasi ONTHKA. 2
[onsipuzanus ceeta. 3akoH Mamnroca.
4 KoJaebanus u BoJiHbI. BoJIHOBasi ONTHKA. 2
KontponbsHas pabora.
5 KBanToBas onTuka. TemioBoe u3ny4eHue. 2 3K
Xapaktepuctuku. OcHOBHbIE 3aKOHBL. @opmyna [lnanka
5 KBanToBas ontuka. Porodddexr. ddpdext Kommnrona. 2
) OCHOBBI KBAHTOBO MEXaHUKH. 2
Bonns! e bpoitns. CooTHoleHre HEONpeAeIeHHOCTEN.
5 OCHOBBI KBAHTOBO# MeXaHUKH. 2
BonHoBas ¢yHkims, e€ pu3nueckuii CMBICI; CTaHIaPTHBIC
YCIJIOBHSI; YCIIOBHE HOPMUPOBKH. Y paBHeHue lllpeaunrepa
5 OCHOBBI KBAHTOBO MeXaHUKH. 2
OmxHOMEpHBIE KBAHTOBO-MeXaHW4YeCKue 3a1auu. CTyIeHb,
Gapnep.
5 OCHOBBI KBAHTOBO# MeXaHUKH. 4
OnHOMEpPHBIC KBAHTOBO-MEXaHUYCCKHUE 3a/1a4H.
[IpsimoyronpHas MOTEHIMATBHAS SIMA.
5 OcHOBBI KBAHTOBO# MeXaHUKH. 2
MexaHnnveckuil 1 MarHUTHBI MOMEHT MHOT'O3JIEKTPOHHOTO
aToMa. 3acTpoiika 3JIeKTPOHHBIX 000JI0YEK.
5 OcHOBbI KBAHTOBO ONTUKU W KBAHTOBOII MEXaHUKH. 2
KonTponbHas padora.
6 OcHoBbI s1epHON Gpu3nku U GU3NKH 3JIeMeHTAPHBIX 2
YACTHIL
4.4.2. JlaGopaTopHble 3aHATHS.
Ne O6wbem, | [lpumedanue
HaumeHnoBanue TemMbl
pasnena akaj.
Y KpaTKoe COAep)KaHUe 3aHATHS
JTUCITATUTAHBI 9achl
1 Mexanuka. «OCHOBHEIE CBeJicHUS 00 00paboTKe 2
M3MEPEHUI B (PU3UUECKOM IPAKTHKYMEN
1 Mexanuka. Beimonmnenue 1abopatopHoii paboTsI 110 2
BBIYHCJICHUIO TTOTPEUTHOCTEH
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Ne

pasmena
IHCIUATUIMHEL

HanmeHnoBaHue TeMBbI

" KpaTKOC COACPIKAHUC 3aHATHUA

O0mnewM,

aKanm.
YJachbl

[Tpumeuanue

1

Mexanunka. BeimmotHeHne 2X 1a60paTopHBIX padoT 1Mo
MEXaHHKE

Mexanuka. Komnoksuym

DIEeKTPOMArHeTU3M.

Brimonaenme 2-X 1a00paTOpHBIX paboT IO AJIEKTPOCTATHKE
Y TIOCTOSIHHOMY TOKY

OnexTpomarseTusM. KommokBuym

Konebanus u Bonasl. BostHOBas onTHka.

Brmonnenne Tpéx mabopaTopHBIX padOT MO BOJHOBOU
OTITHKE

Konebanus u Bonasl. BostHOBas onTHKa.

KonnokBuyM no BOIHOBOM OITHKE

KganTtoBas ontuka. Beimonnenue 2-x 1abopaTopHBIX padoT
10 KBAHTOBOM ONTHKE U CHIEKTPOCKOTIUU

4.5. CamocTosiTesibHasA padoTa 00y4yarommxcst

Ne
paszznena
JIUCITUILINHBI

[Tepedenn BOITPOCOB ISl CAMOCTOSITEILHOTO U3yUYCHUS

O0neM,
aKaJ.
Yackl

®opma
KOHTPOJIA

1

Mexanuka . JIBmkeHHe Tel ¢ IepeMEHHOH MacCoH.
JBUKeHUE B MOJIe HEHTPaNIbHBIX cuil. 3akoHbl Kemuepa.
CronkHoBeHus Ten.  Heympyroe n abcomoTHO ynpyroe
CTOJIKHOBEHHUE.

16

YcTHEI
ompoc

OnexrpomarsetusM. Ilpasuna Kupxroda. Ipmwxenne
3apsDKEHHBIX YACTHILL B 3JIEKTPUUYECKUX M MATHUTHBIX TOJISIX.
Odderr Xomna u ero npuMeHerune.  J[namarHeTukw,
napamMarHeTHKu ¥ eppoMarHeTuky. [ paHMYHbBIE YCIIOBUS Ha
MIOBEPXHOCTH pa3Jielia IByX MarHeTHKOB.

18

VcTHBIN
onpoc

Boanosas ontuka HOpMaﬂBHaH 1 aHOMaJIbHasg JUCHICPCUH,
pacCceaHueC, NOrjIomCHUC CBETA, OJIAPpU3aIIUA CBETA

12

VceTHbBIN
OTpocC

dusnyeckas TEpMOANHAMUKA Y PaBHEHUE COCTOSHUS B
TepMoarHaMuke IlepBoe Hauano TepMOIUHAMUKH.
TemnoeMkocTs. YpaBHenue Maitepa. M30xopudeckui,
M300apUIeCKuii, N30TEPMUIECCKUH, aTnadaTHICCKUI
MIPOLIECCHI B MJICAIBHBIX T'a3ax

VY cTHbBINI
ompoc

KganrtoBas duznka. OHOMEPHBIH MOTEHIIMAIBHBIN ITOPOT U
6appep. CrieKTpBI MOJIEKYT

VceTHbBIN
oTIpoc

Duzuka sapa ¥ 3IeMEHTApPHEIX YacTHI. CITHH 1 MarHUTHBIH
MOMEHT siipa. CBOMCTBa 1 OOMEHHBIH XapakTep SIEPHBIX
cui. EcrecTBeHHAs M MCKYCCTBEHHAS PaJOAKTHBHOCTD.
Hctounnku paanoakTUBHBIX U3MydeHU. Pannon3oTonHbIi
aHajan3. 3aKOHBI COXPAHCHUS B SICPHBIX PEAKIIHSIX.

VceTHbBIN
oTIpoc

12




5. [lepeyeHb y4eOHO-METOANYECKOT0 0OOeceYeHUus I CAMOCTOSITeIbHOM PadoThI
o0y4aromuxcs 1Mo JMCIUIIHHE.

Metoanyeckue yKazaHus Jisi 00y4aroIIuXcs [0 OpraHU3alMi CaMOCTOATEIBHON paOboThI
[0 JUCIHMIUIMHE, BKIIOYAs TEpEYeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISI 110 JWCIUIUIMHE W TPeOOBaHUS K WX BBIIOJHEHUIO Pa3MEIICHBI B AJICKTPOHHOU
nH(}pOpMaIMOHHO-00pa30BaTEIHLHOM cpene CIIOI'TU(TY) Ha caure:
http://media.technolog.edu.ru

6. DoHJ OLIEHOYHBIX CpeacTB 1Jisl MIPOBEACHUA l'[pOMG)KyTO‘lHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOIIUMCS MEpPONPHUATHIA TEKYIEro KOHTPOJIS
HIO3BOJISICT TPEBBICUTH (JIOCTUTHYTH) TOPOTOBBIH YPOBEHB («yIOBJIETBOPUTEIHHO») OCBOCHHS
NPEIYCMOTPEHHBIX 3JIEMEHTOB KOMITETEHIIHA.

Pe3ynpTaThl AMCHUIUIMHBI CYHMTAIOTCS JOCTHTHYTBIMH, €CIH JJIsI BCEX DIEMEHTOB
KOMIIETEHIIM MPEBBIIICH (JOCTUTHYT) MOPOTOBBI YPOBEHb OCBOCHHUSI KOMITETCHIIMU HA JAHHOM
JTame.

[TpomesxyTouHas aTTecTanus Mo AUCHUIUINHE IIPOBOAUTCS B POpME 3K3aMEHOB.

[Ipu cnade sK3aMeHa, CTYICHT IOJy4aeT TPH BONPOCa W3 IEPEYHs BOIPOCOB, BpEM:
MOJTOTOBKH CTY/ICHTA K YCTHOMY OTBETY - 110 45 MUH.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1
CBs13b MeKAy CUJION 1 MOTeHIUATbHOM dHepruei. I'paanenT ckajasipHol GpyHKIUHU.

2. 3axon buo — CaBapa — Jlanjiaca u ero npuMeHeHHe K PacyéTy MarHUTHOTO TOJISI
NPSIMOJTHHEITHOT0 MPOBOJHUKA C TOKOM.

3. BeckoHe4Has IIOCKOCTH HeceT 3apsil, PABHOMEPHO PacipeaeeHHbIii ¢
0BePXHOCTHOI mioTHOCTHI0 1 MKK1/M%. Ha HeKOTOPOM PACCTOSIHUM OT IIOCKOCTH
napaJuieJibHO eif pacnoJioskeH Kpyr paauycom 10 cM. BoIuneauTh NOTOK BEKTOpa
HANPSI’KEHHOCTH 3JIEKTPUYECKOr0 MoJIs Yepe3 3TOT KPYT.

@DOH/J OLIEHOYHBIX CPEJCTB MO AUCUMILINHE npeacTasieH B [Ipunoxenun Ne 1

PesynbraTel OCBOEHUS AUCLUIUIMHBI CUMTAKOTCS JOCTUTHYTBIMH, €CIM JJIA BCEX
AJIEMEHTOB KOMIIETEHIIMM JOCTUTHYT MOPOTOBBI YPOBEHb OCBOCHMS KOMIIETEHIIMN HA JAHHOM
JTaIe — OLEHKA «yIOBIECTBOPUTEILHOY.

7. IlepeyeHb y4eOHbIX U3aHUH, HEOOXOAMMBIX JJI OCBOCHM S JUCUMIIIMHbI.

a) TIeYaTHBIC U3TaHUS

1. Casenbe,U.B. Kypc obmieit ¢pusuku : yuebHoe nocobue : B 4-x kH. T. 1. Mexanuka / 1. B.
CagenbeB. - 5-¢ m3., ucrnp. . — Cankr-IlerepOypr, Mockga ; Kpacuomap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5 -336 c.

2. Casenbe,.B. Kypc oOmieit ¢pusnku : yaeOHOe ocodue : B 4-x kKH. T. 2 . DICKTPHUECTBO U
marnetusm / . B. Caenbes. - 5-e u3f., ucnp. . - Cankr-Ilerepoypr, Mocksa ; Kpacnonap:
Jlans, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

3. CagenneB,M.B. Kypc obmieit ¢pusuku : yaeOHoe ocooue : B 4-x kH. T. 3. MonekysapHas
¢usuka u repmonunamuka/ M. B. CaBenbes. - 5-¢ uzg., ucnp. . - Cankr-IlerepOypr, Mocksa
; Kpacuomap: Jlans, 2011. —208 c. - ISBN 978-5-8114-1209-9.

4. Casenbe,/.B. Kypc o6mieit ¢pusuku : yuedHoe mocodue : B 4-x kH. T. 4 . Bonasl. OnTuka.
/ Y. B. CaBenbeB. - 5-¢ 3., ucnp. . - Cankr-IlerepOypr, Mocksa ; Kpacnonap: Jlans, 2011.
—251 ¢ .- ISBN 978-5-8114-1210-5

5. Bamumes M.I'. Kypc o0mieii ¢pu3uku : YueOHoe mocoOue i1 By30B 10 TEXHHUSCKUM
HaIlpaBJICHUSM MOATOTOBKH U crienuaibHocTsM / M. I'. Bayumes, A. A. TloB3Hep. - 2-e u3 .,
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http://media.technolog.edu.ru/

10.

11.

12.

13.

14.

15.

16.

crep. - Cankr-IletepOypr, Mocksa ; Kpacuomap: Jlans, 2010. - 573 c. : wn. - (YueOHUKH 17151
By30B. CrieranbpHast aureparypa). - ISBN 978-5-8114-0820-7

CrapoBukoB, M.J. BBenenue B skcnepuMeHTabHYIO (Gu3uKy : ydeOHOe mocobme/ M.U.
CrapoBukoB. - Cankt-IlerepOypr, Mocksa ; Kpacaonap : Jlanp, 2008. - 235 c. - (YueOHuKH
it By3oB. CrierianbHas aureparypa) - ISBN 978-5-8114-0862-7

®upranr, E.B. PykoBoACTBO K perieHuto 3a1a4 1o Kypcy oo1iei Gus3nky : yaedoHoe mocooune
JUTSE BY30B 110 TEXHUYECKHM W TEXHOJOTWYECCKUM HAIIPABJIICHUSM U crienuanbHOCTsIM/ E.B.
®dupradr. - 3-¢ 3., crep.. - Cankr-Ilerepoypr, Mocksa ; Kpacuonap: Jlans, 2009. - 348 c. -
(Yuebnuku nns By3oB. CrienuanbpHas nureparypa). . - ISBN 978-5-8114-0765-1

WN3yuenue BpalleHHUs IJIOCKOCTH MOJSPU3ALMU CBETa : METOAMYECKUE YKa3aHusi K
naboparoproit padbote Ne 57 / C.B. Xorynuona, B.B. bnarosemenckuii, b.b. bonoros, B.H.
CkoGeneB ; MuHnuctepcTBo oOpazoBaHusi W Hayku Poccuiickoit ®enepanun, CaHKT-
[TerepOyprckuii FOCYJIAapCTBEHHBIA  TEXHOJIOTUYECKHUH  HMHCTUTYT (TexHUYECKUI
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TYVY)., 2015. — 22 c.
[TpoBepka 3akoHa Mairroca : MeTOAMYECKHE YKa3aHUs K JiabopaTopHoii padore Ne 56 / C.B.
XotynioBa, B.B. bmarosemenckuii, b.b. BbonoroB, B.H. CkobeneB ; MuHHCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoii @enepauun, Cankr-IlerepOyprckuil rocyaapcTBeHHbIN
TEXHOJIOTUYECKU HHCTUTYT (TexHuueckud yHuBepcuteT). Kadenpa oOmeit  ¢dusuku. —
Canxkr-IlerepOypr: CIIGI TU(TY)., 2015. — 18 c.

bnarosemenckuii, B.B. HMccnenoBanue CHeKTpoB MNOTJIOLIEHHS PACTBOPOB OPraHUYECKUX
MOJICKYJI: METOJIMYECKUE YKa3aHUs K Jaboparoproii padore Ne 90 / B.B. BiarosemeHckuid,
A.B. benskos, C.B.Xorynnosa; MunucrepcTBo o0pa3oBaHus U Hayku Poccuiickoi
Oenepaunn, Cankr-IlerepOyprckuii  rocyJapCTBEHHBIH  TEXHOJOTUYECKUM  HMHCTHUTYT
(Texunueckuii  yHuBepcuteT). Kadenpa oOmieit ¢usuku. — Cankr-IletepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AgepunHa, ['.I'. M3ydyeHnue qucnepcuu cBeTa B BelIleCTBE  MeToauyeckue yKa3zaHHs K
nabopatopuoit pabore Ne 68 /I'.I. Apepmmna, A.B. bemskos, O.II. Ilycrpona;
MunucrepcTBo oOpa3oBanust U Hayku Poccuiickoit ®enepanun, Canxt-IlerepOyprekuit
TOCYJaPCTBEHHBIN TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmieit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 18 c.

HNanunsuenko, B. I'. Omnpezenenne oTHOIIEHUS 3apsijia JIEKTPOHA K €r0 Macce ¢ MOMOIIBIO
MarHeTpoHa : METOJMYECKHe yKa3zaHus K jadopaTopHoil padore Ne 33 / B. I'. Jlanunp4eHko,
JI. H. KaypoBa ; MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepannn, CaHKT-
[TeTepOyprekuit FOCYJIApPCTBEHHBIA  TEXHOJIOTHYECKHUI WHCTUTYT (TexHuyeckuit
yauBepcuteT). Kadenpa obmeit ¢puzuku. — Cankr-Ilerepoypr: CIIOI' TU(TVY)., 2014. — 21 c.
bosoros, b.b. SIBineHus 31€KTpPOMAarHUTHOM MHAYKIMU U CAMOMHIAYKLHMH : METOJAUYECKHE
yKkazaHud K jaboparopHoit padore Ne 39 / b. b. bonotos, A. B. benskos, O. I1. Illycrposa ;
MunucrepctBo oOpasoBanusi u Hayku Poccuiickoit ®enepanun, Canxt-IlerepOyprekuit
TOCYJaPCTBEHHBIN TEXHOJOTUUYECKHH HWHCTUTYT (TexHuueckuii yHuBepcuter). Kadenpa
obmieit ¢usuku. — Cankt-IlerepOypr: CIIGI TU(TY)., 2014. — 23 c.

Kepuosoit, A.W. V3Mmepenue IIUHBI CBETOBOW BOJHBI TPH TOMOIINA JUPPAKITMOHHON
pELIeTKH : MEeTOAMYECKHe YKa3aHus K JaboparopHoit padore Ne 54 / A. U. Kepuosoii, C. B.
Jpsuenko ; MunucrepctBo oOpa3oBanusi U Hayku Poccuiickoit @enepauuu, CaHKT-
[TeTepOyprckuit  rocyaapCTBEHHBIH TEXHOJIOTUYECKUA  UHCTUTYT (TeXHUYECKHIA
yauBepcuteT). Kadenpa obmeit ¢puzuku. — Cankr-Ilerepoypr: CIIOI' TU(TVY)., 2014. — 22 c.
HccnenoBanne THPOCKONMUYECKOTO 3(PQeKTa: METOJUYecKue YKa3aHus K JabopaTOpHOM
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%96%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

DneKTpoHHAas oubsmoreka.-URL:http://technolog.bibliotech.ru(nara oOpareHus:
12.03.2021).-Pexxum moctyma: s 3aperuCTPUPOBAHHBIX ITOJIB30BATEICH.

11. Yubuco, A.I'. ®Dorosnexrpuueckuii >PQext . Meroauueckue ykazaHud K
nabopaTtopHoit padote Ne 59 / A.T'. Uubucos, O.I1. lllyctpora, B.B. biarosemnienckuii
MunucrepcTBo obpa3oBanus u Hayku Poccuiickoir @enepanuu, Cankr-IletepOyprekuit
rOCy/IapCTBEHHBIH TEXHOJIOTMUYECKUH MHCTUTYT (TexHuueckuil yHusepcuteT). Kadenpa
oomeri  ¢usmku. — Cankr-Ilerepoypr: CIIOI'THU(TVY)., 2013.-17 c¢. //CIIoI'TU.
DJIeKTpOHHAs oubmoreka.-URL:http://technolog.bibliotech.ru(zara obpareHus:
12.03.2021).-Pexxum moctyma: ajis 3aperuCTPUPOBAHHBIX MTOJIb30BATEIICH.

12. Yubucos, A.I'. OnpeneneHne ropu30HTAIBHONW COCTABIISIONICH MAarHUTHOTO TIOJI 3eMIIH
: Meronnyeckue ykazanus kK naboparoproit padore Ne 31/ A.I'. Yubucos, JI.H. Kayposa,
O.I1. [yctpoBa, ; MuHHUCTEpPCTBO 00pa3oBaHus U Hayku Poccuiickoit Denepanuw,
Cankr-IlerepOyprckuii rocy1apcTBEHHBI TEXHOJIOTUYECKUNH WHCTHTYT (TEXHUYECKHNA
yauBepceuteT). Kadenpa obmeit dusuku. — Cankr-Ilerepoypr: CIIGI' TU(TY)., 2013.-
13c. //ICII6GI'TU. Dnexrponnas oOubimoreka.-URL:http://technolog.bibliotech.ru(zara
obparmenus: 12.03.2021).-Pexxum qocTyma: s 3aperucTpUPOBAHHBIX MTOJIb30BATEIICH.

13. Xorynnosa, C.B. M3yueHne 3akOHOB TEIJIOBOTO M3Iy4YeHUsT : MeToanyecKue yKa3aHHs
Kk jaboparopHoit pabdore Ne 58/ C.B. Xorynuoma, B.B. bnarosemenckuii, B.H.
CkoOeneB ; MunucrepcTBo obOpa3zoBaHusi U Hayku Poccuiickoit ®enepanuu, CaHKT-
[leTtepOyprckuii  rocyaapCTBEHHBIM  TEXHOJOTMYECKUH  HHCTUTYT  (TEXHUYECKHM
yauBepeuteT). Kadenpa oomerr ¢pusuku. — Cankr-IletrepOypr: CIIOI TU(TY)., 2012. -20
c. //CII6BI'THU. Daekrponnas ©Oubmuoreka.-URL:http://technolog.bibliotech.ru(nara
obpamenus: 12.03.2021).-Pexxum noctyna: aisi 3aperucTpUpOBaHHBIX MOJIb30BATEIICH.

14. XorynuoBa, C.B. M3yuyeHue aneKkTpocTaTHYecKHX Mojed Ha mojenu . Mertoauueckue
ykazaHua K jaboparopHoil pabore Ne2l / XorynumoBa C.B.bnarosemenckuii B.B.,
Cko6eneB B.H. ; MunucrepctBo obpa3zoBanus u Hayku Poccuiickoit @enepannu, CaHkT-
[TerepOyprckuii  TOCyAapCTBEHHBIM  TEXHOJIOTHYECKUH  WHCTUTYT  (TEXHUYECKUU
yauBepceuteT). Kadbeapa obmeit pusuku. — Cankr-IlerepOypr: CIIOI TU(TYVY)., 2012.-15
c. //CIIOI'TU. Dnekrponnas Oubmuoreka.-URL:http://technolog.bibliotech.ru(nara
obpamienust: 12.03.2021).-Pexxum 1ocTyma: Uist 3aperiCTPUPOBAHHBIX MOJIb30BaTENEH.

8. IlepeuyeHb 3JIEKTPOHHBIX 00Pa30BaTeIbHBIX PeCypcoOB, HEOOXOAUMBIX /ISl
OCBOCHMSA THCIHHUILINHBI.

yueOHbIif ian, PITJ] 1 yueOHO-MeToIn4YecKre MaTepHalIbl:
http://media.technolog.edu.ru

3JIEKTPOHHO-OUOINOTEYHbIE CUCTEMBI:

«DNeKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;

9. MeTroauyeckue yKa3aHusi JAJIsl 00y4aI0IHUXCsl 10 0CBOEHUIO TUCIIUILIHHBI.

Bce Buapl 3amatuit mo ngucnumuinHe «®u3WKay TPOBOMSITCS B COOTBETCTBUH C
TpeboBanusmu cienyromux CTII:

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yuebnbix 3ansaTuil. JlabopaTopHbie 3aHSTHS.
OO6ure TpeGoBaHUS K OPraHU3aIMK U IIPOBEICHHIO.

CTII CII6I'THU 040-02. KC VYKIB. Buasl yueOHbIX 3anstuil. Jleknus. OOmme
TpeGoBaHUS;

CTO CIIoI'TU 018-2014. KC VYKIB. Bunpl ydeOHbix 3aHatuil. CeMUHapBl H
npakTudeckue 3auaTus. Ooue TpeOGoBaHUs K OpraHU3alMy U MPOBEICHHIO.

CTII CII6GI'TH 048-2009. KC VYKJIB. Bunbr y4uebHbIx 3anHsTH. CaMOCTOSTEIbHAS
uiaHupyemasi pabora cryaeHToB. O0mue TpeGoBaHMs K OpraHU3aluy U IPOBEICHUIO.

[InanupoBaHue BpeMEHHU, HEOOXOJMMOIO Ha W3yYEHHUE JaHHOW AMCLUIUIMHBI, JIydllle
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

BCETO OCYIIECTBJIATH HAa BECh CEMECTp, MPENYCMATPUBAs IPU 3TOM PETYISPHOE MOBTOPEHHUE
MIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU yCTIOBUSIMH TPAaBHJIBLHOW OpraHU3alliy y4eOHOTro mporecca JUisi CTYJACHTOB
SABJISIETCSL:

IJTAHOBOCTh B OPTaHU3alUU y4eOHOU paboTHI;

CEpPbE3HOE OTHOLICHUE K U3YYEHUIO MaTepuana;

IMOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansTHs CTyIeHT NOJIKEH NPUXOAUTh, UMESl 3HAHUS 110 YK€ H3YyYEHHOMY MaTepHally.

10. Ilepevyenb MHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yEeMbIX NPH OCYIIECTBJIECHUHU
00pa3oBaTe/ILHOIO NMPOIEcca MO0 TUCHHUILIHHE.

10.1. UndopManiuoOHHBbIE TEXHOJIOTHH.

B yue6HOM mpomecce MO MAaHHOW JUCHMIIMHE IPEIyCMOTPEHO HCIOJIb30BAHUE
MH(OPMaLIMOHHBIX TEXHOJIOTHIL:

YTEHUE JICKIUI ¢ UCTIOIb30BaHUEM CIIal/I-Ipe3eHTALUH;

B3auMo/eiicTBue ¢ oOydaromumuca nocpeacrsom DMOC..

10.2. IIporpaMmmMHoe obecnevyeHue.

Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3bl JaHHBIX U HHGOPMALIMOHHbIE CIPABOYHbIE CHCTEMBI.
Baser qannbix Scopus u Web of Science.

11. MaTepuajibHO-TEXHUYECKOE 00ecreyeHue 0CBOEH NSl TUCUUIIMHBI B X0/1€
peajim3aiuu 06pa3oBaTeIbHOI MPOrPaMMBl.
Kadenpa  oOmeit  ¢usukm  pacmonaraer  MaTepHAIBHO-TEXHUYECKOM  0a3oM,
oOecrneuynBaroieil MpoBeIeHUe BCEX BUOB 3aHATHI. B pacriopsikeHHH CTyJI€HTOB UMEIOTCS .
— JIBE€ ayJUTOPUU JJIsl TIPOBEACHUS CEMUHAPCKUX U JIaDOpATOPHBIX 3aHSATUM, OCHAILIEHHBIE
HHTCPAKTUBHBIMU JTOCKaMH,
— KOMITBIOTEPHBIH KIlacc, cocTosAn il u3 10 KOMIbIOTEPOB ¢ BbIXOJ0M B IHTEpHET;
— o0opynoBaHHas Ta0OpaTOPUs s MPOBEACHUS (PU3NIECKOTO MPAKTHKyMa

12. Oco0eHHOCTH 0CBOEHHSA THUCIUILINHBI HHBAJIWAAMHA H JHIAMH C
orpa}mqe}mban BO3MOKHOCTAMM 3IlOpOBl)fl.

JUis WHBaNMIOB U JIMI C OrPAaHUYEHHBIMM BO3MOKHOCTSIMH yueOHBIE Mpoliecc
OCYILECTBIIsIETCSI B COOTBETCTBUM ¢ [lonojkeHueM o0 opraHuzanuu y4eOHOro mpolecca s
00yJYeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yTBEPXACHHBIM pekTopoM 28.08.2014.
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IIpunoxenne Ne 1

K pabouei mporpamMMe IUCIUILTAHbI
MoH/1 OLIEHOYHBIX CPEIACTB
JJISl IPOBe/ICHUs MPOMEKYTOYHOM aTTeCTAalMH 110

aucouiinie «dusznkan

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Hupnexc
Coaepxxanue Otan GopMUpPOBaHHS
KOMITICTCHIINH
OIlK-1 Cnoco0eH NpuMMeHATHh eCTeCTBEHHOHAYYHbIe U IIPOMEKYTOYHBIN

0O0IIenHKXEHEPHbIE 3HaHUS, METO/Ibl MATEMaTHYECKOTO
aHaJIM3a U MOJICJIUPOBAHUS B IPO(ECCHOHATILHOM
JeSITebHOCTH
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2. IToxka3aTeu U KPUTEPUHU OLIEHMBAHUSI KOMIIETEHIIHIl HA Pa3IMYHBIX ITAaNaX UX (POPMUPOBAHUS, IIKAJIA OLIEHUBAHUS

Kon u HaumeHnoBanue [TokazaTenu chopMUPOBAHHOCTH Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
WHIUKATOpa JOCTHKEHUS (IecKpUITOPHI) OLICHUBAHUS (omucaHue BBIPAXXEHHOCTH JIECKPUIITOPOB)
KOMICTCHIH «yJIOBJIETBOPHUTEIHLHO» «XOPOLIO» OTIIMYHOY
(moporoBbIit (cpenuuii) (BBICOKUIN)
OIIK-1.3. Haer omnpeneneHusi OCHOBHBIX | OTBETHI Ha | Jaer onpexaenenus | Jlaer  onpenenenus | [IpaBuibHO aeT
Cocrasinsier onucaHue | pu3nyecKux BeTUUnH, 00bsICHAET | Borpockl  Nel-16, | OCHOBHBIX OCHOBHBIX onpenencHus
00BEKTOB YNpPABJICHHUS HA | UX CMBICI, CIOCOObl U enuHMIbl | 23-45, 67-83, 95- | dbusudeckux BenuuyuH | PU3NUECKUX OCHOBHBIX
0aze ¢usnyeckux | usmepenus (3-1) 96, 106-118 « | c ommOKammu. BEJTMYMH ¢ | dusnueckux
3aKOHOB. JK3aMEHY [lyraercsa B enuMHUIIaX | HETOYHOCTSIMHU. Benn4uH. OOBICHSIET
U3MEpEHMUSL. Nwmeer UX CMBICH, CHOCOOBI
MpeJICTaBICHHE 0 | U3MEepeHHs.
crocobax ux | [IpaBuibHO
U3MEpEeHUsl. HA3bIBACT  EIMHUIIBI
IIpaBunsHO U3MEpEHHUSL.
HA3bIBACT  CIUHUIIBI
U3MEpEHUs.
[TpaBuibHO (dopmynupyer | TBETHl Ha Bompochkl | Dopmynupyer [TpaBuibHO [TpaBuibHO
OCHOBHBIE  3aKOHBI  (u3uky, | Nel-45, 67-83, 95- | ocHOBHBIE 3aKOHBI | GopMyIUpyeT bopmynupyer
OIMCHIBAIOIINE ¢usnueckue | 96, 119-155 k| pu3uKM ¢ OmMIMOKaMHM, | OCHOBHBIE  3aKOHBI | OCHOBHBIE  3aKOHBI
SIBJICHUS U TIPOLIECCHI; JK3aMEHY nyraercs B oOnactu | gusuku. HaszpiBaer | usuku u obnactu
HasbiBaet OTpaHUYEHHUs NPUMEHEHHUS 3aKOHOB. | OTPaHUYEHUs ux PUMEHEHHSI.
NPUMEHEHHS 3aKOHOB, MIPUMEHEHHS [TpuBoaMT TpUMEpHI
[TpuBoauT pUMEPbI 3aKOHOB C | MPHIIOXKEHUS
MPUJIOKEHUSI 3aKOHOB (PU3UKU B HEOOIbIINMHU 3aKOHOB (U3UKH B
IPaKTUYEeCKON nesTenbHocTH (3- HETOYHOCTSIMH. MPAKTUYECKON
2) [TpuBOAUT TPUMEPHI | AESITEITHHOCTH.
MPUIIOKEHUS
3aKOHOB (U3UKU B
[IPaKTUYECKOU
NeSITEIbHOCTH.
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OO0wbsicHsieT aBieHue win nporecc | OTBETH Ha Bribupaer Bribupaer IIpaBuIBHO U 5ICHO
Ha OCHOBE (hM3MUYECKHUX 3aKOHOB | Bompochl NeNel- (u3nueckre 3aKoHbl, | (pU3MUYECKHe 3aKOHBI, | OOBSICHSET
V-1) 15,46-66,84-105 k | onuchIBarOIIAE OITMCHIBAIOLIHE busznueckuit
JK3aMeHYy SIBJICHUE WJIM TIPOLIECC | SIBJICHHE WIH | TIpolLiecc.
C TIOMOIIIBIO nporecc C
HABOJAIIUX BOIIPOCOB. | HEOOJIBIIMMHU
HETOYHOCTSIMHU.
3anuceiBacT GOPMYIIbI, OTtBeThI HA 3anuchiBaeT 3anuchiBaeT [IpaBuibHO
OTHKCHIBAIOIINE (PU3UYECKOE BOIIPOCHI (bopmybl, bopmybl, 3aMHUChIBAET
sIBJICHUE WU nipouecc. Pemraet NeNe40-66, 82- | onuceIBarOIIAE OIMHCBIBAIOIIIIE bopMyIbI,
¢dusndeckue 3amaaun.(H-1) 101.112-119 K | pusndeckoe sBIeHUE | (PU3MUYECKOE SBIICHUE | OIMMMCHIBAIONITNE
JK3aMEHY C omnoKamu. C HeOOIbIIUMY | (hHU3HUECKOe
[Iyraercs 1pu | HeTtouHocTAMH. [lpu | sABiEeHME. Pemaer

peleHuu (PU3NIECKUX
3aj1ad.

pelieHu
busnyueckoil 3amauun
HE MOXET JIOBECTH
pelIeHUe /10 KOHIIA.

(bHSI/I‘ICCKI/Ie 3aJa4u.
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16.

17.

18.

1. TunoBble KOHTPOJbHBIE 3aJaHUS VIl IPOBEICHUsI IPOMEKYTOYHOMH aTTecTAlUU

Pa3nea 1 MexaHuka.
[IpocTtpaHcTBO W BpeMs, CHUCTEMBI OTCYETa. OcCHOBHBIE KHHEMAaTHYECKHE
XapaKTEPUCTUKHU KPUBOJIMHEUHOTO IBUIKEHUSI: CKOPOE YCKOPEHHUE.
KunemaTnka BpamaTeapHOTO JABUKEHUS: YIJIOBas CKOPOCTh M YIJIOBOE YCKOpEHHE, UX
CBSI3b C JINHEHHON CKOPOCTBIO U YCKOPEHUEM.
IlonsTHE COCTOSTHIS MEXaHHMYSCKOM cucTeMbl. 3aKkoHEI HploTOHA.
3aKoH coxpaHeHus uMmityibca. LleHTp nnepuuu.
MoMeHT UMITyJIbca MaTepUaIbHONH TOUKH K MOMEHT CHJIBI MEXaHHYECKOW CHCTEMBI.
MomeHT cuiibl. 3aKOH COXpaHEHUsI MOMEHTA CHJIbl MEXaHUYECKON CUCTEMBI.
Cuuia, paboTa ¥ moTeHIMaIbHAsI SHeprusi. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIC CHJIBI.
Pabota u kxuHEeTHYECKasi SHEPT UL
3aKOH COXpaHEHHUs OJIHOW MEXaHUYECKOW SHEPTUU B T10JI€ TOTECHIIUAIbHBIX CHJL.

. CBs13p MY CHJION M MMOTEHIMALHOW HEprueil. ['panneHT ckaasipHoil QyHKINH.

. YpaBHEHME BpAILEHUs TBEPJIOTO TEJIa BOKPYT 3aKPEIIEHHON ocl. MOMEHT HHEpLUU.

. MomenT nnepunun. @opmyna Ilreitnepa.

. [Ipunuun OTHOCUTEIBHOCTHU [Nanunes-OiHIUTEWHA. IToctynatel TEOPUHU

OTHOCHUTCIIBHOCTH.

. CoObITHE. CI/IHXpOHI/IBaI_II/ISI yacoB. OTHOCHTEIIBHOCTH OJJHOBPCMCHHOCTH. 3aMe,Z[J'IeHI/Ie

BpemeHH. COKpalleHue JJIMHBI.

. [IpeoOpazoBanus Jlopeniua. PensaTuBucTckuii MHBapUaHT-UHTEPBAT MEXKAY COOBITHSIMHU.

CroxeHue CKOpOCTEHl B PENIATUBUCTCKOW MEXaHHMKE. PelSTUBUCTCKUI UMITYJIbC. 3aKOH
COXpaHeHMsT umMmnyinbca. PenstuBucrckas »dsHeprus. CBs3p Maccbl W JHEPIUM.
Kunernueckas sueprus.

3anaum k pasgeay 1
C BBILIKK OpOCHJIM KaMeHb B TOPU30HTAJILHOM HarpaBieHuu. Uepes 2 ¢ kaMeHb ynai Ha
3eMiIt0 Ha paccrossHMM 40 M OT OCHOBaHMs BBILKH. OIpeAeauTh HAYAIbHYIO U
KOHEYHYIO0 CKOPOCTb KaMHSI.
Kamens OpocatoT moa yriom K TOpu3oHTY. Paguyc KpHUBHM3HBI TPAaeKTOPUHM B TOYKE
HauBBICILIETO MoAbeMa paanyc KpuBu3Hbl R = 10 M. Onpenenure cKOpoCcTh B 3TOH TOUKE
JIuHeltHast CKOPOCTh TOYEK HAa OKPYKHOCTHU Bpalnarouierocs aucka pasHa 3 m/C. Touku,
pacmosiokeHHble Ha paccTostHMM 10cM Oinke K OCH, UMEIOT JUHEHHYI0 CKOPOCTh 2
M/C. OnpenenuTe yrioByK CKOPOCTh BPAIIEHUS TUCKA.

19. Yto0Ob1 ompenenuts KOIQGUIMEHT TpeHUs K MeXIy JCpeBSHHBIMH TOBEPXHOCTSIMH,

20.

21.

OpyCOK MOJOXWIM Ha JOCKY W CTaJId MOJAHUMATh OJWH KOHEIl JOCKH JI0 TeX MOop, MoKa
OpycOK He HaudaJd MO HEH CKOJB3UTh. DTO MPOU3OIUIO MPH yIiie HAKJIOHA JOCKH 45°.
Omnpenenure ko3ddunueHt TpeHus?

Ha mony ctout Tenexka B BUjE JAJIWHHOW JTOCKU, CHaOXEHHOU JerkuMu kosecamu. Ha
OJHOM KOHIIE IOCKH CTOHMT 4delloBeK. Macca denmoBeka 60 xe, macca gocku 20 xe. Maccoi
KoJiec mpeHeOpeub. TpeHue BO BTyJAKax He3HaunTedbHO. C Kakol CKOPOCTHIO OyIeT
JIBUTAThCS TEJIEKKA, €CJIM YEJOBEK MOWAET BAOJIb JOCKU CO CKOPOCTBHIO (OTHOCHUTEIBHO
nocku) 1 m/c?

[Tnardpopma B BUAe nucka paguycoMm | m Bpamiaetrcst mo mHepuuu, aenas 606/mun. Ha
Kparw 1mIaTdhopMbl CTOUT YeJIOBEK, Macca KoTtoporo paBHa 80 xe. CKOIbKO 000OpPOTOB B
MUHYTY Oyner nenarh miaatgopma, €CiM YelOoBEK MepeineT B ee IeHTp? MOoMeHT
uHepiuu miaThopmsel paBeH 120 xe °. MoMeHT WHEPIIMM YeJIOBEKa PacCUMTHIBATH KaK
JUI MATEPUAIBHON TOYKHU.

22. Kamens 6pomen sepx noxa yriaom 60° k mosepxnoctn 3emmu. Kunetndeckas dHeprus

KaMHS B HauaubHbli MoMeHT paBHa 20 /[oc. Omnpenenutb KHHETHYECKYIO H
NOTCHLIMAJIbHYIO OHEPrUM KaMHS B  HauBBICIIEH TOYKE €0  TPACKTOPHH.
ConpoTuBieHHEM BO3lyXa NPEeHEOPEUb.
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23. XokkeliHas maiida CKOJIb3UT 5 M, eCli MpU OpocKe eif cooOLIaroT HauYalbHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CITH € COOOIINTh HaYaIbHYIO CKOPOCTh 4 M/c?

24. Toukwii crepxkeHb uHON 50 cm 1 maccoit 400 2 BpamaeTcsi ¢ yriIoBEIM YCKOpEHUEM 3
¢ % BOKPYT OCH, IPOXOISIIEi Yepe3 CepetuHy CTEPIKHS TEPICHANKYISPHO K ero JIHHE.
OrnpenenuTts Bpalaromui MOMEHT.

25. Haiitu paboty moabeMa rpysa MO HAaKJIOHHOM TMJIOCKOCTH, eciau Macca rpy3a 100kr,
JUTMHA HAKJIOHHOM IUIOCKOCTH 2 M, yroJl HaKJIOHa 30°, koddurment tpenus 0.1 u rpy3
JIBIDKETCS ¢ YCKOpeHueM 1 m/c2.

26. Ban maccoii 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunuHapudeckon
MOBEPXHOCTU BaJla TMPHKaJIKW TOPMO3HYIO KoJoJKy ¢ cuiio 40 H u uyepe3 10 ¢ Ban
ocraHoBwiIca. OnpeaenuTs Ko3PPHUIUEHT TPEHUSI.

27. KuHeruyeckasi SHEprus BpallaloIIerocs TBEpAOro Tena. J[auMHA TOHKOTO MPSMOTO
crepxkHs 60 cm, a macca 100 . OnpenenuTb MOMEHT MHEPLUU CTEPHKHS OTHOCUTEIBHO
ocH, IEPIEHAUKYIISIPHOM K €ro JJIMHE U MPOXOAIIeH yepe3 TOUKY CTEpKHS, YIaICHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

28. [IpennonokumM, 4TO MBI MOKEM H3MEPUTH JJIUHY CTepxkHS ¢ TOYHOCThIO 0,IMiMm. [Ipu
KaKOi OTHOCHUTEBHOW CKOPOCTH JBYX MHEPIUAIBHBIX CHCTEM OTCYETa MOKHO OBLIO OBl
OOHapyX HUTh PEIATUBUCTCKOE COKpallleHWe J[UIMHBI CTEpXKHsS, COOCTBEHHAs JUJIMHA
KOTOporo paBHa 1 m?

29. B nabopatopHoii cucTemMe OTCYeTa MU-ME30H C MOMEHTa POKICHHS 10 MOMEHTa pacrajia
nposieren paccrosaue 75 M. Ckopocth mnu-me3ona paBHa 0,995 c¢. Onpenenuth
coOCTBEHHOE BpeMs KU3HHM NHu-me30Ha. [lonHas sHeprus tena Bo3zpocna Ha 1 J[x. Kak
IIPU 3TOM U3MEHMTCS Macca Tena?

Paznea 2 .JjexkTpoMarueTusm.
30. Dnexrpuueckuit 3apsna. BzaumopeiictBue 3apsnos. 3akoH Kynona. 3akoH coxpaHeHMs
HNIEKTPUYECKOTO 3apsijia.

31. Dnexrpuueckoe mone. Hanpspk€HHOCTH 2IEKTPUUECKOTo TOJS W moTeHwan. [TpuHiun
CYNEPIIO3ULIUU TTOJIEH.

32.PaboTta cmi DSIEKTPOCTATHUECKOTO TIOJIS TPH TEepeMeIieHuu 3apsina. Lupkymsmus
BEKTOpa HANPsHKEHHOCTH DJIEKTpOCcTaTHYecKoro mnojs. IloTeHIuanbHBIA XapakTep
AIIEKTPOCTATUIECKOTO TIOJIS.

33.TloTok BekTOpa HampsLKEHHOCTH 3jeKTpocTaThyeckoro mnois. Teopema Iaycca mms
ANEKTPOCTATHYECKOTO TIOJISI B BaKyyMe.

34.Ilpumenenne TeopeMbl laycca K pacu€Ty OdJIEKTPUUYECKUX TOJe 3apsKEHHBIX
MJIOCKOCTH, IIWJIUHIpPA, cepsl, mapa.

35. IlpoBoHMKH B AneKTprueckoM mode. [lose BHyTpH U y HOBEPXHOCTH MPOBOAHMKA.

36. DHeprust CUCTEMBbI HETOJBIKHBIX 3aps0B. DHEPrus 3apsDKEHHOTO TPOBOJAHHMKA U
KOHJIeHCaTopa. JHeprus M OO0bEMHAs IUIOTHOCTh SHEPIHM DJIEKTPUYECKOTO IOJI.
DHeprus MoJIPH30BaHHOTO AMAJICKTPUKA.

37. Onexktpuueckuit Tok. Cuma Toka. [IMOTHOCTH TOKa. VYCIOBHS CYIIECTBOBaHMSA
MIOCTOSTHHOTO TOKa.

38. O600u1EHHbIH 3akoH OMa B MHTErpanbHOM popme. PasHOCTH MOTEHIIMANIOB, HAPSKEHNUE,
OJIC. 3akon [Ixoynsa — Jlenua.

39. MaruutHoe nosnie. UHAYKIIUS MarHUTHOTO MOJIs. 3aKOH AMmriepa.

40.3akon buo — Camapa — Jlammaca W ero NmMpMMEHEHHE K pPacuéTy MarHUTHOTO TIOJIS
IPSAMOJIMHEHHOTO MPOBOIHUKA C TOKOM.

41. MarauTHOE 10JIe KpyroBOro Toka. MarHUTHBIM MOMEHT BUTKA C TOKOM.

42. BuxpeBoil xapakTep MAarHUTHOTO IOJs. 3aKOH IOJIHOTO TOKa (IMPKYISIIHS BEKTOpa
MarHUTHON MHIYKILIUN).
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43. JleficTBIE MarHuTHOTO TOJs Ha ABwKymwmiica 3apsa. Cuma Jlopenna. JIBmkeHue
3apsYKEHHBIX YaCTULl B MArHUTHOM TI0JIE.

44. MarautHbli notok. Teopema ['aycca 111 MarHUTHOTO MOJIS.

45, SlBneHne 2JIEKTPOMAarHWTHOM WMHAyKIMH. 3akoH dapanes (3aKOH 3JIEKTPOMArHUTHON
uHaykuu). 3akoH Jlenna.  SBnenue camouHAYKUMH. MHIYKTUBHOCTh. 3aKOH
CaMOMHIYKIHUU.

46. DHeprust CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OO0BbEMHAs TUIOTHOCTh HEPTUH MArHUTHOTO
OJISL.

47.3aKOH MOJIHOTO TOKa JUIsi MarHUTHOTO MOJs B BemlecTBe. Hanpspk€HHOCTh MAarHUTHOTO
OJISL.

48. YpaBHeHus MakcBelia JUis 3JIEKTPOMarHuTHOTO 1ouist. ToK cMeneHus.

3anaum Kk pasgeiy 2

49. ]IBa 0AMHAKOBBIX TOYEUHBIX 3apsaa mo -2 MkKi Haxonstes B Toukax (0; O) u (2; 0)
NpSIMOYyTroibHOM cucteMmbl koopauHaT (X; V), rome X, VY 3agaHbl B MeTpax.
OmnpenenuTs NPOEKIUIO Ha OCh 0X BEKTOPa HANIPSKEHHOCTH 1moJist B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO TOJHOW OCTAaHOBKH NPOXOJHUT a-4acTHUIA B
OJHOPOJTHOM TOPMO3SIIEeM MoJie ¢ HanpsikeHHocThio 2000 kB/M, ecnu HavanbHas
ckopocTh ee 20000 km/c? Macca 4yacTHIIbI 6.4 10% KT, 3apsa 3,2 10 VK.

51. CBsi3p MeXIy HAmpsDKEHHOCTBIO TMONS W MoTeHIuanoMm. ['paduyeckoe m3oOpaxkeHue
AIIEKTPUYECKOTO IOJIsI € IIOMOIIbIO CHJIOBBIX JIMHUH UM AKBUIIOTEHIMAJIBHBIX
noBepxHocTed. OnpeaenuTe pa3HOCTh MOTeHIUaNoB Mex a1y Toukamu (-1, 0,0) u (1,0,0),
€CITM HANPSDKEHHOCTD dJICKTprueckoro moist E=2i+4j+3K.

52. TOHKUHA CTepKeHb COTHYT B MOJYyKoJbIO. CTepkKeHb 3apsikeH ¢ JIMHEHHOU
mrotTHocThio 100 HK/M. Kakyto paboTy Ha/l0 cOBEpIINTh, YTOOBI IepeHecTH 3apsn 1
HK1 13 nienTpa Kosbia B 06CKOHEUHOCTh

53. BBIUUCIUTD ICKTPHUSCKUNA MOMEHT JUIOJs, eciu ero 3apsy 10 aKo, miedo 0,5¢M.

54. beckoHe4Hasl IUIOCKOCTh HECET 3apsi/l, PABHOMEPHO PACIpeesIeHHbIN C MOBEPXHOCTHOM
miotHoctro 1 MxKi/m®. Ha HEKOTOPOM PACCTOSHUHU OT IUIOCKOCTH MApAJIEIBHO €
pacnonoxeH Kpyr paauycoM 10 cMm. BbrMHMCIuNTh NOTOK BEKTOpa HANPSKEHHOCTH
AIIEKTPUYECKOTO IOJISI YEPE3 ATOT KPYT.

55. Ha oTpeske TOHKOTro MpsIMOTO MPOBOJHUKA PABHOMEPHO pacHpeesieH 3aps]] ¢ IMHEHHOM
mrotHocTeio 7 = 107 Ki/cym. BIHMCIHTB MOTEHIMAN, CO31aBAEMbI STHM 3apsI0M B
TOYKE, PACIOJIOKEHHOW Ha OCH IPOBOJHUMKA M yJAJIEHHOW OT OJrkaiiiiero KoHIa
OTpe3Ka Ha pacCcTOsTHUE, paBHOE JUIMHE ATOr0 OTpE3Ka.

56. OnpenienuTh MIOTHOCTh TOKAa B JKEJIE3HOM IPOBOJAHMKE MHOW 10M, ecnu mpoBoa
HaxXoauTCA MoJ HanpsbkeHueM 6 B. Y nenbHoe conporuBienue xeneza 98 HOm M.

57. Tok B uenu 6atapen, 9JIC koropoit 30 B, paBen 3 A. Hanpsbkenue Ha 3a)xuMax OaTapeu
18 B. Haligute conmpOoTHBJIEHHWE BHEIIHEW YacTW 1€MW U BHYTPEHHEE COIMPOTUBIICHUE
Garapeu.

58. IIpoBoanuk mmmnoi | = 20 cm ¢ maccoit m = 2 2, MOABEIICHHBIH TOPU30HTAILHO Ha
TOHKHMX TIPOBOJIOYKAX, HAXOAWUTCS B OJHOPOJHOM MAarHHUTHOM IIOJIE, CHJIOBBIE JIMHUM
KOTOpPOT0 HampaBjeHbl BEPTUKAIbHO BBepX. [Ipy MpoX0oXkKJEHUU MO MPOBOJHUKY TOKA
cuoif | = 0,3 4 OH OTKJIOHWJICS Tak, YTO IMPOBOJIOYKH OOpazoBaiu yron « =17° c
BepTHKaAIbI0. HaliTH MHAYKIIUIO MATHUTHOTO TOJIS.

59. beckoHeYHO JUTMHHBIA MPOBOJ 00pa3yeT KpyroBOW BHTOK, KacaTeabHBIN K mpoBoy. [1o

npoBoay uaer Tok cuino | = 5 4. Hailitu paguyc BHUTKa, €CIM HaIpsSHKEHHOCTD
MarHuTHOTO T0Jis B ieHNpe Butka H = 41 A/m.
60. Kakoii Bpamaromuii MOMEHT JEeHCTBYeT Ha paMKy ¢ TOKOoM cwioil | = 2 A4 mpu

MOMEIICHUHU €€ B OJHOPOJHOE MarHuTHoOe mojie ¢ uHAykiued B = 0,2 T, ecnu pamka

_ 2 _
cogepxut N = 30 BuTkoB momaneio S = 10 e, a miaockocTh paMku oOpasyer yroiu f =
60° ¢ muaNSIMHU noid?
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61.

62.

63.

64.

65.
66.
67.
68.
69.
70.
71.
72.
73.

74.

75

76.
77.
78.
79.
80.

81.

82.

BbUHCIUTh MUPKYNISIMIO BEKTOpAa WHAYKIHUHA BIOIh KOHTYPA, OXBATHIBAIOMIETO TOKU
11=5 A, 1,=7,5 A, Tekymmue B OJHOM HampaBjeHuu, U Tok I3=10 A, Tekymuii B
MIPOTUBOIOJIOKHOM HAIPABJICHUHU.

3apspKeHHAas YacTHUIla JIBFOKETCS B MATHUTHOM T10JI€ IO OKPY>KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Nanykuus marautaoro nons B = 0,3 T, panuyc okpyxxnoctu R = 4 cu. Haiitu
3aps] 4YacTHIbl, eCcii ee¢ KuHeThueckas sHepruss W = 12 x3B.

3apshKeHHAas 9acTHUIla IBMKETCS B MATHUTHOM TI0JIE TI0 OKPY>KHOCTH CO CKOpPOCThIO U = 1
Mwm/c. Uapykuust marautHoro noiist B = 0,3 77, paguyc okpyxxkHoctd R = 4 cm. Haiitu
3apsj] 4YacTHIbl, ecii ee¢ KuHeThueckas sHeprust W = 12 x3B.

Paszneda 3. Kose6anust u Bos1HbI. BoJITHOBasi onTHKA.

N eanbHblil rapMOHUYECKUN OCLIWILIATOP. Y PaBHEHHUE UJI€ATIbHOTO OCHMIIIATOPA U €ro
peuieHre. AMIIIMTY/1a, yacToTa U ¢a3a konedanus. KomruiekcHas ¢popma mpeacTaBaeHus
rapMOHHMYECKHUX KOJICOaHUH.

BekropHoe onucaHue ci0XeHus! KoJaeOaHU.

[Tpumeps! KoseOaTENPHBIX IBUKCHUN Pa3IHIHON (GU3UIECKON MTPHPOIBI.

DHeprus KoneOaHuit

CBoOoiHbIE 3aTyxaromue KojJeOaHus OCIIUIATOpa C MOTEPsIMUA. BRIHYKIeHHbIE
KoJie0aHusl.

Bonubl. O0Gpa3zoBanue u pacrpocTpaHeHue BOJH. [IpojosibHbIE W TIOTIEPEYHBIE BOJIHBI.
@pOHT BOJHBI, BOJIHOBAas MOBEPXHOCTb. JlJIMHA BOJHBI M CKOPOCTb PacIpOCTPAHEHUS
BOJIH.

YpaBHeHUs MJIOCKOM U cepuueckoil Geryumx BosH. BoinHoBoe uncio.

CaoiicTBa 3J€KTPOMarHUTHBIX BOJH. CKOpPOCTh pPACHpPOCTPAHEHUs 3JIEKTPOMArHUTHBIX
BOJIH. MI3myueHHe 271€KTPOMarHUTHBIX BOJIH.

DHeprus AIeKTPOMarHUTHBIX BOJH. OOBEMHAS MJIOTHOCTh SHEPTUU 3JIEKTPOMAarHUTHOTO
nosns. Bekrop YMmoBa — [loliHTHHTa.

DOneKTpOMarHuTHas MpHUPOAAa CBETOBBIX BOJH. [lpuOnmkeHUs TeoMeTpUYECKOM,
BOJIHOBOW M KBaHTOBOM OITHKHU.

WNuTepdepeniiuss cBETOBBIX BOJH. YCIOBHS Ji1 HAOMIOACHUS M CHOCOOBI peaau3aluu
(meton Oura, 6unpusma @penens) OnTuueckas pa3HOCTb X0/a. Y CIOBUS MaKCHMYMOB
U MUHMMYMOB HMHTepdepeHuuu. MHrepdepenuns B ToHKUX IuieHkax. llonockl paBHOM
TOJIIIMHBI ¥ TIOJIOCHI paBHOro HakioHa. llpumenenue wunTepdepeniun. udpaxius
cgerta. [lpunmun [oitrenca-Openens. JJudppakuus @penens u Gpaynrodepa?

.Meton 30on Openens. [dudpakuus PpeHens Ha KpYyrJoM OTBEPCTHH U JHCKE.

HudpaxknuonHas pemierka. [IpuMmenenue ee B kauecTBe cnekTpomerpa. Jucnepcus u
paspermaromas cuia. [lonstue o ronorpaduu.

[Tonapuzanus cBeToBbIX BOJH. Buasl monspuszanuu. Crenenp nonspusanuu. CrocoOsl
noJlyueHus noispusanuu ceera. [lonspusanus npu orpaxkeHnu. 3akoH bprocrepa.
JIBoitHOe myuenpenomiienue. [lonspuzanus cBeta npu JBOMHOM JIy4ENpEIOMICHUH
[Tonapuzannonnsie npusmsl. [lonspouasl. 3akon Maioca.

Pacnpoctpanenue cBera B BemlecTBe. HopmanbHas W aHOMalbHAas JIUCIEPCHUS.
DNEKTPOHHAs TEOPUS IUCTIEPCUH.

[Tormomenne cBera B BemiecTBe. 3akoH byrepa-JlamGepra-bepa. OcoGennocTn
MOTJIOUIEHMS B Pa3pEXKEHHBIX Ia3axX U CIUIOIIHBIX Cpelax.

Paccesinne cBera BeniecTBoM. PaneeBckoe paccesinre. MoJIeKyJIsIpHOE paccesiHueE.

3agaum k pasaeny 3
Touka coBepiiaeT rapMOHUYECKHE KoJeOaHUs, ypaBHEHHE KOTOPBIX HMEET BHI X = A Sin
ot, rie A=5 cM, ®=2 ¢ 1.Haiitu MOMeHT BpeMeHHU (OKalimmii K Hadajay OTcueTa), B
KOTOpBIi MTOTeHIManbHas sHeprus Toukn 17=10* I, a Bospacraromas cuna F=+5-10"
SH. Onpenenuthb Takke Pa3y KoseOaHUl B STOT MOMEHT BPEMCHH.
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83. Touka coBepiiaeT rapMOHHUYECKHE KoeOaHus. B HEKOTOpBIE MOMEHT BpEMEHHU
CMEIIEHUE TOYKH X = 5 ¢M, CKOpocTh ee v = 20 cM/c u yckopernue a = -80 cm/c 2. Haittu
[UKITMYECKYIO YaCTOTY U NIepuo Kojebanui, ¢asy KojeOaHuii B paccMaTpHUBaEMBbIid
MOMEHT BPEMEHH U aMIUTUTYAY KoieOaHuH.

84. ]lea rapMOHMYECKHX KOJICOAHWS, HANPABICHHBIX [0 OJHOW MPSMOH, HWMEIOIINX
OJIMHAKOBbIE AMIUIMTYAbl U TEPUOMBbI, CKIAABIBAIOTCS B OJHO KojeOaHuEe TOM ke
amruTyabl. Haiiti pasHocTh (a3 ckiiaapIBaeMbIX KOJICOaHUH.

85. OmpenieanTh CKOPOCTh PACIPOCTPAHEHUSI BOJH B YIPYroW cpeie, ecliud pa3HocTh (a3
KonebaHuii JByX TOYEK Cpebl, OTCTOAIMX Apyr oT apyra Ha 10 cm, pasma 60° u
yacToTa kKojiebanwmii 25 1'y.

86. [laHbl XapaKTEpUCTUKH JIBYX KOJIEOATEIBHBIX IBUKCHUN MaTepraibHOM Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3znocTs a3 mexay atumu Kosebanusmu /4. HauansHas dasa
OJIHOTO M3 HUX paBHA HYJO. 3alUILNTE YpaBHEHUE PE3YIbTUPYIOLIETO KOJIeOaHusl.
[TocTpoiiTe BEKTOPHYIO AUArpamMmy CIOKEHHS.

87. laHbl XapaKTEpPUCTUKH JIBYX KOJICOATECIBHBIX JBMKCHHUI MaTepranbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3HocTs (a3 mexxay atimu Kosebanusmu /4. HavansHas dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alUILNTE YpaBHEHUE PE3YIbTUPYIOLIETO KOJIeOaHusl.
[TocTpoiiTe BEKTOPHYIO AUArpamMmy CIOKEHHS.

88. Haiitn cMmemieHre OT TMOJIOKEHHSI PAaBHOBECHUS TOYKH, OTCTOSIIEH OT MCTOYHHKA

KOJIcOaHU Ha pPacCTOSHUU 521/12, s MoMmeHTa t=T/6. Amruutymna koseOaHust
A=0.05 m.

89. [1nockast s7eKTpOMarHuTHasi BOJIHA PACIIPOCTPAHsIETCS B BaKyyMe. AMILTUTY/1a
HAIPSDKEHHOCTH AJIEKTPUIECKOTro 1ouist BoJHbI Ey = 50 mB/m. Haiitu ammuutyny
HANPSDKEHHOCTH MarHUTHOTO TIOJISI.

90.B omHOpOIHOW H30TpOMHOW cpene ¢ & = 3 W u =l pacrnpocTpassercs TUIOCKast
AIIEKTPOMArHUTHAS BOJHA. AMIUIUTY/Ia HAMIPSKEHHOCTH JIEKTPUUYECKOTO OIS BOJIHBI E,
= 10 B/m. HaiiTi aMIIuTy1y HampsyKEeHHOCTH MAarHHUTHOTO MOJst U (ha30BYIO CKOPOCTh
BOJIHBI

91.B omeite lOHra ©Ha mnyTd oAHOrO U3 UHTEPGEPHUPYIOMIMX JIyuyed MoMellanach
MEePHEHANKYIISIPHO STOMY JIy4y TOHKasl CTEKJISTHHAs TUIACTHHKA C TIOKa3aTeleM TOMIICHUS
n = 1,5, BClenCTBUE 4Yero IEHTpalbHAs CBETNas MOJIOCa CMEIAlach B TOJOXKEHUE,
MEepBOHAYAIILHO 3aHUMAEeMOE TSTOM CBETIION MOJIOCoM (He cuuTas eHTpaibHOM). JlnnHa
BOJIHBI nataoriero ceeta A = 0,5 mxm. Onpenenuts TonmuHy d MIacTHHKH.

92. Ha ToJICTYIO CTEKIISTHHYIO TUIACTUHKY HAaHECEH TOHKHH CIIOW MPO3pavHOro BEHIECTBA C
nokasarenem mnperomieHus n = 1.3. IlmactuHka ocBeleHa NapasieIbHBIM ITYYKOM
MOHOXPOMAaTHYECKOTO CBeTa C JUIMHON BOJHBI A = 640 mm, majarmuM Ha TUTACTHHKY
HOpMaiibHO. Kakylo MHUHUMAIbHYIO TOMIMUHY Opin JOKEH HMETh CIIOH, dYTOOBI
OTpPaKEHHBIN MYYOK UMEeT HAMMEHBIIYIO SIPKOCTh?

93. lllmpuna wuHTEpEpPEHIIMOHHONW TMOJNIOCEl. Ha MBUTBHYIO IIIGHKY C ToKa3arejeM
npenomiieHuss n = 1.3, HaXOJAUIyIOCS B BO3/AyX€, MagaeT HOPMAIBHO MY4YOK Jydei
Oenoro ceera. Ilpu Kakoil HauMeHbIICH TOMIIHUHE Omin TUIEHKA OTPaKCHHBIH CBET C
mmHoi BomHbl A = 0,55 mrm oOkaxkeTcss MakCUMalbHO YCUJICHHBIM B PE3ylbTaTe
uHTepdepeHun?

94.Ha nmuadparmy ¢ KpyribiM oTBepctueM auamerpoM d = 4 mm majgaer HOPMAJbHO
MapauIeIbHBIA MYYO0K JIy9eld MOHOXPOMATHYECKOTO CBeTa C JUTMHON BOJHBI A=0,5mKm.
Touka HaOMIOMEHUS HAXOAUTCS HAa OCH OTBEPCTHs Ha pacctosHuu b = 1 m or Hero.
Ckonbko 30H K @penenst ykmaapiBaeTcsi B OTBepcTHH? TeMHOE WM CBETJCE MATHO
MOJIYYUTCS B IIEHTPE AUPPAKIIMOHHON KAPTHHBI, €CJIM B MECTe HAOJIOICHUI TOMECTUTh
sKpaH?

95. Ha nudpakimoHHYI0 pereTKky nagaeT HOpMaalbHO MOHOXPOMATHYECKUI CBET C JJIMHOMN
BOHBI A = 410 Hy. YT0on Ap Mexy HanpaBICHUSIMHA Ha MAKCUMYMBI TIEPBOTO ¥ BTOPOTO
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nopsiaikoB  paBeH 2°21'. OnpenenuTs YUCIO 7 IITPUXOB HA E€IUHUIY JJIUHBI
T (HPpaKITMOHHON PEIICTKH.

96. Ha nudpakunoHHyto pemerky, coaepxaiyto # = 400 mrpuxos Ha 1 mm, mamaer
HOPMaJIbHO MOHOXPOMATHYECKHUH CBET ¢ JJIMHOW BOHBI A = 0,6 mxm. Halitn obmee
guciao N 1udpakimoHHBIX MAKCUMYMOB, KOTOPBIC JaeT 3Ta perieTka. OnpeaeauTh yroi
@ nudpakiuy, COOTBETCTBYIONIUH MOCICIHEMY MAKCHMYMY.

97. Kakoit HauMeHbIIIeH pa3pernaroniei cuiioi R momkHa o6manath qudpakiimoHHas
pelieTka, 9To0bl C €€ MOMOIIBI0 MOKHO OBLIO pa3pelIuTh JBE CICKTPATbHbIC TMHUH
KaJis ¢ [JutnHaMu BOJIH A1 = 578 um u Ap = 580 num? Kakoe maumensiee ynciao N
MITPUXOB JOJIKHA UMETH ATa PelIeTKa, YTOObI pa3penieHrne ObUTI0 BO3MOYKHO B CIIEKTPE
BTOPOTO Mopsiaka?

98. Ctenens noysipuzanuy P 4acTUYHO MOJISPU30BaHHOTO cBeTa cocTasisiet 0,75.
OnpenenuTh OTHONMICHHE MAKCUMATbHOW HHTEHCUBHOCTHU |max CBETA, MPOITYCKaeMOTro
aHaJIM3aTOPOM, K MUHUMAITBHOM |nix.

99. Yron o Mexay IIOCKOCTSIMU MPOITYCKaHUs OJsIpru3aTopoB paBeH 50°. EcTecTBeHHBIH
CBET, MPOXO/Is Yepe3 TaKylo CUcTeMy, ocnabinsercs B n = 8§ pas. [Ipenebperas norepeit
CBETa IIPU OTPAKEHHH, ONPEASIUTh KOA(GGUITHECHT K MOTJIOIeHUs CBETa B MOJISIPOH/IaX.

100. VYron bproctepa &z pu najieHu cBeTa U3 BO3/lyXa Ha KpUCTaJlJ KAMEHHOM COJIH
paBeH 57°. OnpenenuTb CKOPOCTh CBETAa U B 3TOM KpHUCTalIE.
101. KoadduuueHT mornomeHuss HEKOTOPOTro BEIIECTBA I MOHOXPOMATHYECKOTO

o - -1
CBCTAa OIPCACICHHON JJIMHBI BOJIHbI & — 0,1 CM . OHpeI[eJ'II/ITB TOJIIIUHY X BCIICCTBA,
KOTOpasa H606XOI[I/IM3 JJIA ociiabnenus ceera B K =2 pasa. HOTepI/I Ha OTPpa>XCHHUEC CBCTA
HC YUUTBIBATD.

Pa3nen 4 .TepmoanHaMuKa U MoJIEKYJIsIpHas (PU3UKA

102. N3oxopuueckuit, U300apuuecKuil, N30TepMUUECKUH, aabaTUYECKH POLECCh
B WJICANTbHBIX Ta3ax. [IpeoOpa3oBaHue TEIUIOTH B MEXaHHYECKYIO PadoTYy.
103. BuyTpenHss sHeprus Tena. BHyTpeHHsIs SHeprusl neaabHoro rasa.

TemoemkocTsb. TemnoeMKocTh TBepAbIX Tel. 3akoH Jrononra u Iltu.

104. OOpatumble U HeoOpaTtuMmble mpoueccel. llepBoe Hauano TepMOAMHAMUKH.
TennoeMmkocTs. YpaBHeHue Maitepa.

105. TepMonuHaMuueckoe  paBHOBecMe M TeMmmeparypa. HyneBoe — Hauaio
TEPMOJMHAMUKHU. DMIUpUYecKas TeMiieparypHas mkaia. KBazuctaruueckue mporecchl.
YpaBHEHHE COCTOSHUSA B TEPMOJMHAMUKE.

106. OO6patumblie 1 HeoOpaTHMbIe Tpolecchl. Bropoe Hauano TepMmoauHaMuku. L{uki
Kapno. OHTponus.

107. Jasnenue raza ¢ Touku 3peHus MKT. CBsi3p TEMI0eMKOCTH C YHCIOM CTENEeHeH
cBOOO/IbI MOJIEKYJI ra3a.

108. Makpo- u  MuKpococTosiHUs.  CTaTUCTHYECKHI BE€C W BEPOATHOCTh
MakpococTOssHUA. Pa30Boe MPOCTPAHCTBO.

109. Pacnipenenennie MakcBenna MoJieKyn uaeanbHOro Ta3a. HamOosiee BeposTHas,

CpedHsisl W CpeAHEKBAJIpaTU4Has CKOPOCTH. OKCIEpUMEHTalIbHOE O00OCHOBaHME
pacnpenenenus Makcsenia.

110. Pacnpenenenne bonbiimana u 6apomerpudeckas popmysna.

111. Ywuciio CTONIKHOBEHUH M JIJTMHA CBOOOJHOIO MpoOera MOJEKYN HACaIbHOTO rasa.
Omnupuueckue ypaBHeHus nepeHoca: ®duxa, dypbe u Hrplorona. Penakcamus k
COCTOSTHUIO paBHOBecHUs. CpeHee YUCIIO CTOIKHOBEHUM
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3anayu k pasuenay 4

112. Omun rpamMm remusi Obim Harper Ha 100°C mpu MOCTOSIHHOM JIaBIICHHH.
OnpenenuTh KOJWYECTBO TEIUIOTHI, TIEpelaHHOE Ta3zy, pabdoTy pacuMpeHus H
MpHUpalieHue BHYTPEHHEH SHEPTUU Trasa.

113. VYTIeKUCTBIN Ta3 PaCHIMPSETCs TPU MOCTOSSHHOM JaBjieHuu. Onpenesmts padboTy
pacIIMpeHHUs, €CIIU Ta3y Mepelano 4,2-10% [oic Ternotl.

114. I'a3, 3anuMaBIIUi 00beM 11 7 1o TaBIECHHEM 10° I1a 6w1n M300apUYECKH HAarpeT
ot 20°C 10 100°C. Onpenennts paGoTy paCIIHPEHH.

115. B 6amnone emkocTeio 24 1 HaxoauTcss Bogopon npu Ttemmeparype 15°C. Ilocme
TOrO K4K 4acTh BOJOPOJA H3PACXOLOBAIN, AaBJICHHE B OaIOHe MOHM3MIOCH Ha 4-10°17a.
Kakoe konmmuecTBO BOoAopo/ia ObUIO H3pacx010BaHO?

116. HaiiTu W3MEHEHHE SHTPONHMU TPU HM300apUYECKOM pacliMpeHun 4 2 a3oTra oT
00béMa 5 71 10 00BéMa 9 .

117. Onpenenuth TeMIIEpaTypy Ta3a, €CJIH CPeOHSIS KHHETHYECKash DSHEPIHsl
IOCTYATeIBHOTO ABIKEHHs ero Moekyi 1,6-107° [,

118. Kakast 1oi1s1 MOJIEKyJ 1 KUCIIOpo/ia 00J1a1aeT CKOPOCTSIMHU, JISKAIIMMUA B HHTEPBAJIC
ot 910 1o 911 m/cex, ecnu Temneparypa raza 400°K?

119. B kabune Beprosnera OGapomeTp mnokassiBaeT 675 mm pm.cm. Ha kakod BbICOTE

JICTHT BEPTOJICT, €CJIM HA B3JICTHOW IUIOMAAKE OapoMeTp mokaswiBan 750 mm pm. cm.?
TemnepaTypy Bo3lyXa cCuMTaTh HEU3MEHHOU U paBHou 17°C.

Paznen 5. KBanroBasi pusuka
120. TenmoBoe n3mydenne u ToMuHeceHIws. CrieKTpaibHbIe XapaKTEPUCTHKH
TerIoBoro u3nydeHus. 3akonsl Kupxroda, Credana-bonpiimana u 3aKoH cCMeLICHUS
Buna. AGcot0THO YepHOE Telo.
121. ®opmyna Penes-/xunca u «ynbrpaduoneronas karactpoday». [‘unoresa
kBaHTOB. ®opmyina [1nanka. KBaHToBOE 00BACHEHNE 3aKOHOB TEIIJIOBOIO U3TYyYEHHUS.
KopmyckynsapHO-BOJIHOBOI yann3M CBeTa.

122. ®oroaddext u 3pdpext Komnrona. Ypasuenue DitHmrerina aius potosddexra.
123. Omneit bore. TopMmo3Hoe n3nydenne. I'unoresa ne bpois. Oneitsl J[3BHCccOHa 1
Jxepmepa. udpakuust Mukpouactull. [lpunnun nHeonpenenennoctu [ eitzendepra.

124. BonHoBas ¢yHKIMS, €e CTaTUCTUYECKUNA CMBICIT M YCIIOBHSI, KOTOPBIM OHa

JIOJIKHA YJIOBJIETBOPSTH.
125. CranuonapHoe u HectanoHnapHoe ypaBHenue llpeaunrepa.

126. KsaHToBas 4acTuIa B OTHOMEPHOH MOTEHIMAIEHON siMe. OHOMEPHBIN
NOTEHIMATIBHBIN MOpOT U Gaphep.

127. CocTosiHue MUKpPOYACTHUIIHI B KBAHTOBOM MexaHuKe. [[oHsATHE O BEIPOKICHUN
OHEPreTUYECKUX YPOBHEM.

128. IlpencraBnenne GU3NIECKUX BEIUYHH ornepaTopamu. OniepaTopbl KOOPIMHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCA, IOTEHLIUAIbHON U KHHETUYECKON IHEPIHUH.

129. CrammonapHoe ypaBHenue [lIpenunrepa s atoma Bojgopozaa. BoiaHoBEIE
¢yHKLIMYU 1 KBaHTOBBIE uncia. [IpaBuna oTOopa A1 KBAHTOBBIX MIEPEXOJI0B.

130. CoOcTBeHHBIN MEXaHHMUYECKHI W MAarHUTHBII MOMEHTBI DJIEKTpOHA B aToMe. OTbIT
IlItepHa u I'epnaxa.

131. Cnun-opOuTanbHOE B3auMoJieicTBHE. TOHKAs CTPYKTYypa aTOMHBIX CIIEKTPOB.
132. Crpoenue aTOMOB M NEPUOIUUECKAsI CHCTEMa XUMHUECKUX d1eMeHToB J[.1
MenneneeBa. [lopsmok 3amoqHEHUS SJEKTPOHHBIX 000I0UYEK.

133. BekrtopHas MOeTb MHOTORJICKTPOHHOTO aToMa. THITbI CBS3EH.
XapakTepUCTUYECKUE CIIEKTPBI AaTOMOB.
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134. HaiiTi yacToTy v cBeTa, BBIPHIBAIOILIETO U3 METalJIa 3JIEKTPOHbI, KOTOPbIE
MIOJTHOCTBIO 33/IEP’KUBAIOTCS PA3HOCTHIO MOTEHIUAIOB U =3 B, eciu poToddhdext
HAYMHAETCS IIPU JUIMHE BOJIHBI cBeTa A = 0,5 MKM.

135. B pesynbTate a¢ddexra Komnrona ¢poton ¢ sneprueii € = 1,02 M»>B paccesics Ha
CBOOOTHOM 3JIEKTpOHE Ha yrou € = [/50°. OnpeaenuTs SHEPTUIO & paccessHHOTO GOTOHA
U KHHETUYECKYIO HEPruio 7 3JIeKTpOHA OTJaun

136. IIpoToH obnagaeT KUHETUYECKOW dHEpTHEl T, paBHOW SHEPTHUH MTOKOs Ejp.
OnpenenuTtb, BO CKOJIBKO pa3 U3MEHHUTCS JAIMHA BOJIHBL A 1ie bpoiins nporona, ecinu ero
KMHETHUYeCcKasi SHepPIusl yBEIMUUTCS B n = 3 pasa.

137. .Yactuua B NOTCHIMAIBHOM SIIMKE MUPUHOHN | HAXOMUTCS B HU3IIEM
BO30Y>KICHHOM COCTOSIHUH. ONpeeTuTh BEpOSITHOCTh HAXO0XK/IEHUS YaCTUIIbI B
unrepsaie ot 0 go /2.

138. Yacruia B MOTECHIMAIBLHOM SIIUKE NIMPUHON | HAXOAUTCS BO BTOPOM
BO30YKICHHOM COCTOSIHMH. OIpeeauTh BEPOSITHOCT, HAXOKICHUS YaCTHUIIbI B
uHTepBaie ot |/3, paBHOyIaIeHHOM OT CTCHOK.

139. JInuHBI BOJIH KOMIIOHEHT KEJTOro 1ydieTa pe3oHaHCHOW JTMHUU HATPUS,
obycnoriieHHOTO Tiepexoom 3P-3S, pasabr 589,00 u 589,56 uM. HaiiTu Benmuauny
pacuerienus 3P-tepma B 3B.

140. Bemwmcarh crieKTpalibHBIC 0003HAYEHUS TEPMOB aTOMa BOJIOPO/IA, IIEKTPOH
KOTOPOT0 HaXOJIUTCS B COCTOSIHUHM C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3.

141. CxkoabKO M KaKue 3HaYeHUsI KBAaHTOBOTO YKCIIa J MOXKET UMETh aTOM B COCTOSIHUM
C KBaHTOBBIMHU 4HcliaMu S U L, paBHBIMU COOTBETCTBEHHO 2 U 3 ?

142. OrnpenenuTh OTHOIICHHE JITTMHBI BOJIHBI A3 11e Bpoiisis mpoToHa K IJTMHE BOJHBI
A2 ne bpoiins a-uacmuyel, TpoIIEAIINX OJTUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTb
norennuaios U =1T1B.

143. Onpenenutb OTHOUIEHHUE JUIMHBI BOJHBI A1 Jie Bpoiiist mpoToHa K AJIMHE BOJHBI
A2 ne bpoiins a-uacmuyel, NpoIIEAIINX OJMHAKOBYIO YCKOPSIOILIYIO Pa3HOCTb
norennuaios U =1T1B.

144. Cpennee Bpems )KU3HHM aToMa B BO30YKJIEHHOM COCTOSIHUU At ~ 10% ¢, IIpn
nepexojie aToMa B HOpMaJIbHOE COCTOSIHUE UCITycKaeTcs: (POTOH, CPEHsIsl [UIMHA BOJTHbI
(1) kotoporo paBHa 400 Hm. OLIEHUTH €CTECTBEHHYIO MIUPHHY AA H3mydaeMoi
CHEKTPaJIbHOM JIMHUM, €CIIM HE IPOUCXONT €€ YIIUPEHHUS 3a CUET JPYTUX IPOIECCOB.

145. MoHO3HepreTHYeCKuil My4oK 3JIEKTPOHOB, MPOLIEAIINX YCKOPSIOIIYIO Pa3HOCTh
noteHuuanoB U = 20 kB, BBICBEUNBAET B IIEHTPE dKpaHa FIEKTPOHHOIYUYEBOM TpyOKH,
nnuHa Kotopoi | = 0,5 m, maTHO paguycom I = 1073 cm. [Tonp3ysch COOTHOIIEHUEM
HEOIpeeNIEHHOCTEH, OMPENIENNTh, BO CKOJIBKO Pa3 HEONPEIEIEHHOCTh Ax KOOpIUHATHI
DIIEKTPOHA Ha DKpaHEe B HAMIPABIICHUH, IEPIICHANKYISIPHOM OCU TPYOKH, MEHbIIIE
pamuyca I TsITHa.

146. Haiitu nocrostunyro [Tnanka h, eciu ©3BeCTHO, UTO AJIEKTPOHBI, BHIPHIBACMBIC U3
MeTaJljia CBETOM C JTMHOW BOJIHBI A1 = 3,6 MKM, TIOJIHOCTBIO 33JIepKUBAIOTCS PA3HOCTHIO
MOTEHITMANIOB U; =6,6 B, a BhIpbIBa€MbIe CBETOM C JIMHOW BOJHBI Ay = 0,65 mkm —
Pa3HOCTHIO MOTEHIHAIOB Uy =16,5 B.

147. Haiitu gacToTy v cBeTa, BBIPBIBAIOIIETO U3 METAJIA 3JIEKTPOHBI, KOTOPbIE
MTOJTHOCTBIO 3aJIEP’KUBAIOTCS PA3HOCTHIO MOTeHInanoB U =3 B, ecnu hoTodddext
HAYMHAETCS TIPH JJTHHE BOTHBI cBeTa A = 0,5 MKM.

Pazgea 6. OcHoBbI pU3MKH siAPa U 3JIeMEHTAPHBIX YaCTHII.

148. CrpoeHne aTOMHOTO siipa. SlnepHble CHIbl. DHEPTHs CB3H A1pa. JleekT Macchl.
149. PamnoakTBHOCTE.
150. Snepusle peakuuu. Peaknuu nejieHnus U CUHTE3a.
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151. OnemenTapHble yacTulbl. Kiaccudukanus snemMenTapHbix yactull. [IpeBpamienue
yacTull. 3aKOHbI COXPAHEHHs B MUPE 3JIEMEHTAPHBIX YaCTHII.
3agaum k pasaeay 6

152. HazoBute cuMBoMyeckre 0003HAUCHHS JIEp M30TOIIOB BOJIOPO/IA U HA30BHUTE
uX.

153. Hcnonb3yst cooTHomenne Z=A/2, KOTOPOE CIIPaBEIJIUBO JJISI MHOTHX JIETKUX
A7ep, ONPEACeTUTh CPETHIO 00BEMHYIO IUIOTHOCT 3apsaa spa.

154. Snpo 6epunus 4 Be 3axBatuiio anekTpoH u3 K-o6omouku aroma. Kakoe sipo
obOpa3oBaiiock B pe3ynbTaTe K-3axBara.?

155. JBa simpa remus ,*He cuimck B 01HO SIPO, Y TIPH 3TOM OBLIT BEIOPOIIIEH IPOTOH.

VYKaxuTe AP0 KAKOro 3JIEMEHTa 00pa30Baioch B Pe3ybTaTe TAKOTO MPEBPAILCHHUSI.

[Ipu cpmadye »K3aMeHa, CTYACHT TIOJy4aeT JBa BOIpPOCAa M 3a7ady U3 IIepedHs,
MPUBCACHHOI'O BBIIIC.

Bpemst moIr0TOBKY CTYJIEHTa K yCTHOMY OTBETY Ha BOIIPOCHI - J10 45 MUH.

5. MeToanyeckue MaTepHaJbl JJIsl ONpenesieHHs] TMPOIeTypP ONeHNBAHUS 3HAHMIA,
YMEHHI M HABBIKOB, XaPaKTEePHU3YIOIIMX dTanbl (JOPMUPOBAHUS KOMI eTEHIH.

[IpomexxyTouHasi arrecTanus MO JUCHUIUIMHE TIPOBOJAUTCS B COOTBETCTBHUHM C
tpeboBanusimu CTIT CTO CII6I' TU(TY) 016-2015. KC YK/IB IMopsiiok mpoBeeHHs 3a4€TOB U
9K3aMECHOB.
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