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1. Hepeqenb INIAHUPYEMBIX PE3YyJbTATOB Oﬁy‘leHI/Iﬂ o AUCHHUIIMHE, COOTHECEHHBLIX C IUIAHUPYEMBIMH pe3yJibTaTaMH OCBOCHUHA

00pa3oBaTeJIbHOM POrPAMMBI.

B pesynbrare mi1st ocBoeHUs 00pa3oBaTeIbHOM MporpaMMbl OakagaBpruaTa 00yJaroUIHics JODKEH OBIAAETh CIEAYIONMMHU Pe3yIbTaTaMu

o0yueHus 0 AUCITUTUIHHE:

Kox 1 naumenosanue HanmenoBanue unaukaropa JleckpunTopsl
obuienpodheccnoHanbHOM JOCTIKCHUST  001IenpodecCHOHATBHBIX
KOMIIETEHIITNN KOMIIETEHIIUHA
OIIK-2. 3HaTh:

Crioco0eH HUCIoIb30BaTh
MaTeMaTH4YeCKue, (PU3nIECcKue,
(U3NKO-XUMUYUECKUE, XUMHUUCCKUE
METOJIBI TS PEIICHUS 3a/1a49
npogecCHOHANBEHON AeATENTEHOCTH.

OIIK-2.4.
Hcnons3oBanne (GU3MYECKUX 3aKOHOB U
MPUHIIUIIOB B cBOEH

po(hecCuOHATILHON e TENbHOCTH.

- OCHOBHBIE (PM3NYECKHE BEIUYMHBI U (PU3NYECKHE KOHCTAHTBI, UX
OTIpe/IeNICHUE, CMBICII, CIIOCOOBI M TUHUIIBI UX u3MepeHus (3H-1);

- OCHOBHBIEC 3aKOHBI (PM3UKHU, OMUCHIBAIOLINE (PU3NUECKUE SIBJICHUS U
IIPOLIECChl; OrpaHMYCHMs NMPUMEHEHMsI 3aKOHOB, O0JACTH MPUIIOKEHUS
3aKOHOB (PM3MKHU B MPAaKTUUECKOU aesTenbHocTh (3H-2);

Ymersn

- TpOaHAJU3UPOBATH YCIOBHS MPOTEKAHUs (PU3UUCCKOTO Mmpolecca u
BBISIBJISICT 3aKOHOMepHOCTH. (Y-1)

- 06I>}ICHI/ITB SABJIICHUC UJIN l'IpOLIeCC Ha OCHOBC (I)I/ISI/I‘{eCKI/IX 3daKOHOB
(V-2);

Biaagers HaBbIKAMU:
- WCIIOJIb30BAaHUSI ~ OCHOBHBIX  OOHIE(U3UYECKUX  3aKOHOB U
MIPUHITUIIOB B BAKHEHININX MPaKTHUSCKUX mpuiokeHusx (H-1)




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl.

Bb1.0.07 ®usuka

Mecto aucuumindabl B OOIL.  Jlucummmaa «®uszuka» OTHOCHTCSA K 00s3aTelIbHOU
gactu® broka 1 «/{uCIUIIMHEB 06pa30BaTeIbHOI IPOrPaMMbl 6aKalaBpHATa.

N3yuaercs: B 3a0uHOi (hopme 0OydeHHs - HA TIEPBOM KypCe, BO BTOPOM CEMECTpE;
¥ Ha BTOPOM KypCe B TPETHEM U UETBEPTOM CEMECTPAX CEMECTpe, 2.

O6beM qUCIMIUIMHBI cocTaBsieT 8 3.¢.°3

®du3uka Cco37aeT YHHBEpPCANbHYIO 0a3y Uisi HW3ydeHUs oOmenpoPecCHOHAIBHBIX U
CIIEIUATBLHBIX TUCIUILIINH, 3aKJIaJIbIBaeT QYHAAMEHT MOCIEIYIOIIEro 0Oy4eHUsI B MarucTparype,
acnupantype. OHa 1aéT nenbHOE MPeACTaBIeHUE 0 PUINICCKUX 3aKOHAX OKPYXKAIOIIETO MUPA B
WX €JIMHCTBE M B3aMMOCBS3H, BOOPYKACT OaKasaBpOB HEOOXOAMMBIMU 3HAHUSAMU JUTsI pEUICHUS
Hay4YHO-TEXHUYECKHUX 3a7a4 B TEOPETUUECKUX U MPUKIIATHBIX aCIIeKTaxX.

B MeronuyeckoM IuiaHe AUCHMILTAHA OMUPAETCS HA 3HAHUS MO (U3MKeE, TOTyYeHHbIC B
mikosie. OcBoeHue Kypca (U3MKM HEOOXOIMMO Kak IpeAlIecTBYIOLIee UIsl psiga JOpYyrux
JUCLUIIINH: (QU3MUecKas XUMHUS, AHAIUTHYECKAass XUMHUSA H (U3HUKO-XUMHUYCCKHE METOIbI
aHajmn3a, MPUKIAIHAsg MEXaHUKa, SJICKTPOTEXHUKA U MPOMBIILJICHHAS 3JIEKTPOHUKA, TIPOIIECCHI U
arnmapaThl XUMUYECKON TEXHOJOTHUH, KOJUIOUTHAS XUMUS, KPUCTALIOXUMHS ..

®opMmMbl poBeaeHus 3aHATHI.* B X0/1€ caMOCTOATENBHOI pabOThI CTYAEHTHI TIOTyYAKOT
TCOPCTUUCCKHUEC 3HAHHM A, KOTOPBIC 3aKPCIJIAIOTCA P PCIICHNHU 3a4a4 U BBIIIOJIHCHHUN
KOHTPOJIbHBIX paboT. OCHOBBI TEOPUU AUCUUIUIMHBI U3j1araeTcs Ha Jekuusx [lomyueHHsle
SHAaHUA 3aKPCILIAIOTCA Ha na60paT0prlx W NPAKTUUYCCKUX 3aHATHAX. B X0ae KOHTaKTHOM
paboThl CTYAECHTHI UMEIOT BO3MOKHOCTb IIOJTYYHUTh OTBETHI HA BOIPOCHI, KOTOPbIE MOSBUIINCH B
X0J1€ CAaMOCTOSITENIbHON paboTHl.

ITpomerxyTouHas aTTecTanus OCyLeCTBIsAETCS B (hOpME IK3aMEHa.

DopMa NPOMEKYTOYHON ATTECTALMH - DK3aMEH.
Kparkoe cogepkanue AuCHUMIINHBI:
Paznen 1 -MexaHuxka.
Paznen 2 -OnexkTpomMarHeTusm.
Paznen 3 -Konebanus u BonHbl. BonHoBas onTuka.
Pa3nen 4 - ®uznueckas TEpMOJAUHAMUKA.
Paznen 5 -KBantoBas ¢usuka.
Paznen 6 -OcHOBBI GU3UKU SApa U HJIEMEHTAPHBIX YaCTHII.
PesyiabTaT M3ydeHus: AMCUMILIMHBI: cDOPMUPOBAHHOCTD (MM (OPMUPOBAHUE YACTH)
komneteruu OIK -2

3. O0beM JUCHUILIMHEI.

Bceero,
aKaJeMHYECKUX

Bun yue6HO# paboThI 4ACOB

Ounas popma

! Onpenensercss yueOHBIM MIAHOM
2 Onpenensiercst y4eOHBIM TUIAHOM
% Onpenensercss yueOHBIM TIIAHOM
4 Onpenensiercs yueOupM mianom u PITJ]



o0y4eHus

OO0wast TpyA0eMKOCTh M CUHUITIHHbBI 8/ 288

(3a4eTHBIX eAMHMI aKaIEMUIECKIX YacOB)

KonrakTHasi pa6oTa ¢ npenojaBarejiem: 32
3aHATUS JEKIUOHHOTO THIIA 12
3aHSATHUS. CEMUHAPCKOrO TUIA, B T.4. 20

CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 12
nabopaTopHbie pabOThI 8

kypcoBoe npoektupoBanue (KP wm KIT)

KCP

JpyTUe BUbI KOHTAKTHOH paboThI

CamocrosiTesbHasi padora

238

dopma TeKylero KOHTPoJisi (KOHTPOJIbHBIE PAOOTHI)

Ceccus 5: 3 x/p,
Ceccus 6:2 x/p

dopMa NpPOMeKYTOUHOI aTTecTAalMH ( 3a4€eT, FK3aMEH)

Ceccus 5:
JK3aMeEH,
Ceccus 6:.
9K3aMEH;

(18)

4. Conep:xkanue TUCHUNIHHBI.

4.1. Pa3zgenpl IMCOMIIMHLI U BUABI 3aHATHH.
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1. | MexaHuka 2 2 4 50 OIIK-2,
2. | TepMoaAMHAMMKA U MOJIEKYJIAPHas 2 2 40 OIIK-2,

¢pusuka

3 DJIEKTPOCTATUKA U MOCTOSIHHBIN TOK 2 2 29 OIIK-2,
4. | DJeKTpoMarHeTu3sm 2 2 2 30 OIIK-2,




5. | Kosnedanusi u BoJiHbI. BostTHOBasi onTHka 2 2 2 40 OIIK-2
6. | KBanToBasi puszmka 2 2 49 , OIIK-2
4.2 OcBoeHHe KOMIETEHIMH pa3ieJaMu TUCUUIINHBI
e Kon nnaukaropos
. /;T JOCTH)KEHUSA HanmenoBanue paznena quCHUIIIMHBI
KOMIICTCHLIUMU
1. | OIIK-2.4, MexaHnuka.
2. DJIEKTPOMArHeTU3M.
OIIK-2.4

3. | OlIK-2.4 Konebanus u Bomubel. BomHoBas onTuka.

4. | OIIK-2.4 ®dusnyeckas TEPMOAUHAMHUKA.

5. | OIIK-2.4 KBanroBas ¢uzuka.

6. | OIIK-2.4 OCHOBBI QUBHKH SA7pa B DJIEMEHTAPHBIX YACTHII.

4.3. 3aHATHA JIeKINOHHOI0 THIIA.

Ne HanmenoBanne TeMEI O0beM, | MuHOBaIOHHAS
paszena U KpaTKOe COIEpKaHUE 3aHATUS aKaj. dbopma
JTUCITUTLINHEI Yachl
1 Mexanuka 2 Cnaiin-

KunemaTtuka. OCHOBHBIE KMHEMAaTUYEeCKHE npe3eHTanus-
XapaKTePUCTUKU KPUBOJIMHEHHOTO JIBHYKCHHSL. rpynnoasi
HopmansHoe u TaHICHLIMAIIBHOE YCKOpEHHE. MCKYCCHST
KI/IHeMaTI/IKa BpamaTCJIbHOI0 ABUKCHH.

Junamuka. MHepiuanbHble CUCTEMbI OTCUETA. 3aKOHBI

Herotona. IloHATHS MMIyJIbca U MOMEHTA MMILYJIbCA

MaTepHaanoﬁ TOYKUM M CHUCTEMBI MAaTCpPUAIIBHBIX

TOYeK. 3aKOHBI COXPAHCHHS HMMITyJhCa U MOMEHTA

uMItynbca. [IoHATHE MOTEHUUANbHOM 3HEPrUH. 3aKOH

COXPaHEHUS MEXaHUYECKOH HEPTUU.

2 TepMoanHamMuka M MoJiekyJasapHas ¢pusuka. [lepsoe | 2 Chaaiin-
HAYaJI0 TEPMOJAMHAMUKHU. TerioeMKoCTh. Y paBHEHUE npe3eHTaANNS-
Maiiepa. I/[3ox0[vmqec1<1/11/1, H3o6apzlqecxnn, rpynnopas
N30TCPMUUCCKUU, a,ZII/Ia6aTI/IT-IeCKI/II/I IpOoNCCChI B HHCKyCCHﬂ
ujeanbHbIX razax. [I[peoOpazoBaHue TEIUIOTHI B
MexaHndeckyro padoty. [ukn Kapno u ero
KO3 GHUIUEHT 0JIC3HOT0 JCHCTBHS. DHTPOIIHSL.

MounekynsapHo-KHHETHYECKast Teopus. [laBieHue raza ¢
Touku 3peHust MKT. CBsi3b TEIII0EMKOCTH C YUCIIOM
crerneHei cBoOO Bl MOJIEKYJ Ta3a. Pacpenenenme
MakcBesuta MOJICKYJT HIeadbHOr0 rasa.




JIeKTPOMATHETH3M. DJIEKTPOCTATHKA H
MOCTOSAHHDLIN TOK

3akon Kynona. HanpsbkeHHOCT M MOTEHIIUAT
3JIEKTPOCTATUYECKOTO MoJisL. TeopeMa o IUPKYIISAIUH.
Teopema ['aycca B nHTETpaNibHOM (hopme U ee
MIPUMEHEHUE JJIS pacueTa IEKTPUIECKUX MOJIeH.
DIEKTPUYECKOE TOJIe TUTONS. JJUToIs BO BHEITHEM
ANIEeKTpUIecKoM Toe. [IpoBOTHUKH B NIEKTPHUECKOM
nosie. PaBHOBecue 3apsaoB B mpoBoaHuKe. OCHOBHAS
3a/1a4a IEKTPOCTATHKY POBOJHIKOB. EMKOCTB
MPOBOTHUKOB U KOHJIEHCATOPOB. DHEPTHUs
3apsiKEeHHOro KoHaeHcaTopa. [locTosHHbBIN
anekTpudeckuii ToK. Criia v TUIOTHOCTH TOKA.
YpaBHeHUE HEMTPEPHIBHOCTH JIJISl TNIOTHOCTH TOKA.
3akon Oma B MHTETpaNbHON U U depeHTHaTEHOM
¢dopmax. 3akoH Jxoyins -JIeHna. DIeKTpOABMIKYIAS
cuJIa UCTOYHMKa ToKa. [IpaBmia Kupxroda.

Caaiin-
npe3eHTaAnus -
rpynmnoBasi
AUCKYyCCHUsl

JyekTpoMarneTusM. MarautHoe mnosie. 3axkoH buo-
Cagapa-Jlamutaca. 3axon Amnepa. Cuna Jloperia
JIBrkeHne 3apsKeHHBIX YACTHIL B DIIEKTPUIECKOM H
MarHATHOM ITOJIe. DIIEKTPOMArHUTHAS WH TYKITHS
Camounnnykuus. YpaneHus MakcBesna.

Chain-
npe3eHTaNus-
rpynmnoBas
TUCKYCCHSI

Kose0anus u Bosinbl. BosiHoOBasi onTuka:
I'apmoHnveckue KoiaeOaHus pa3TUIHON TPUPOJIBL.
OneKkTpoMarHuTHas BOJHA KaK pelleHue YpaBHEHUN
Makcsemia. CBocTBa 371€KTPOMAarHUTHBIX BOJIH.
CKOpOCTB PacIpOoCTpaHEHUs IEKTPOMAarHUTHBIX BOJIH.
OHeprust 3IeKTPOMarHUTHBIX BOJH. O0BbEMHAs
TUIOTHOCTB HEPTUH 3JIEKTPOMArHuTHOTO mojisi. Bextop
YMmoBa — [loliHTHHra. DJIEKTpOMarauTHas IpUPOAA
CBETOBBIX BOJIH. MHTepdepenuns BoaH. Andpakuns
BouH. [Tpunnun [Nolirenca-®Openens. AudpakiponHas
pelIeTka Kak CreKTpajdbHbIi npudop. Popma u
CTEMEHb MOJIIPU3ALH MOHOXPOMATHYECKHX BOJIH.
OnTHueckas aHU30Tponus. J[BynyuenpenomieHue.

Chain-
npe3eHTaNMs-
rpynmnoBas
TUCKYCCHUSI

KBanToBas ¢pu3uka. KBanroBnle cBoiicTBa
3JICKTPOMATrHUTHOI0 U3JTy1UCHUSA. TemnoBoe

M3y4YeHHe U JJIoMuHecHeHIus. CrieKTpanbHble
XapaKTEPUCTUKH TETUIOBOTO M3Ty4YeHHsI. 3aKOHbI
Kupxroda, Credana-bonpumMana n 3aK0H cCMeLIEHUS
Buna. A6comotHo yepHoe Teno. @opmya Penes-
xuHca u «ynbpTpaduoneToBas karactpodan.
I'mmotesza kBanToB. @opmymna [Inanka. KBantoBoe
00BSICHEHHE 3aKOHOB TEIIJIOBOTO M3ITyUEHUSI.
KopnyckynsapHo-BOITHOBOH ayallu3M CBETa.
doroaddext u a3¢pdext Komnrona. YpaBHeHue
OnHiTeiHa 1 hotoaddexra. OnviT bote. laBnenue
cBeTa. POTOHBI. DIEMEHTHI KBAHTOBOW MEXaHUKU
KopmyckynsipHO-BOIHOBOI TyalTu3M MHUKPOYACTHIL U

Chnaiin-
npe3eHTaNus-
rpynmnoBasi
TUCKYCCHUSI




€r0 AKCIEPUMEHTAIBHOE MOATBEPKICHUE; TPUHIIUIT
HEONPE/ICTICHHOCTH; BOJIHOBast QYHKITUS, e€
(hU3UYECKUI CMBICIT; CTAHAPTHBIC YCIIOBHSI;, YCIOBUE
HOpMUPOBKH. YpaBHeHue [lIpenunrepa, oqHOMEpHbIE
KBaHTOBO-MEXaHUYECKIE 33 [aUH.

4.4. 3aHATHS CEMMHAPCKOIO THUIIA.

4.4.1. CemuHapsl, NpaKTHYeCKHE 3aHATHS.

Ne
pasnena
IACIIUILUTMHBL

HaunmeHoBaHIE TeMBI
U KpaTKoe Coep KaHue 3aHATHUS

O0BeM,
aKaj.
Yacel

MNuanoBanmonnas
hopma

1

MexaHuKka. HHaAMHUKA. 3akonbl  HproTtoHa.  3akoH
COXpaHeHUs UMITynbca. LIeHTp Macc MeXaHU4YeCKON CHCTEMBI,
3aKOH JIBIDKCHUS LIeHTpa Macc. MOMEHT uMmyJibca. MoMeHT
CWJIBI. 3aKOH COXPAaHEHUSI MOMEHTa MEXaHHIECKOW CHCTEMBI.

Tepmoannamuka u MoJiekyJasipaas ¢usuka. Ilepsoe Hayano

TepMoAMHAMUKU.  TermoeMkocTe.  YpaBHeHue  Maiiepa.
N3oxoprueckui, n300apuvecKui, HM30TEPMHUYECKUN,
anuabaTUUeCKUil  mpolecchl B HISAIbHBIX  rasax.

IL 1Y

3K

DyeKTpoMAarueTu3M. Padora cun QJICKTPOCTATUYCCKOI'O I1OJIA.

HOTCHHI/I&J’I T10JI4. BI:I‘II/ICJICHI/IG IIOTCHIUAJIOB BHCKTpI/I‘-IeCKI/IX
noneil. CBsi3b HANPSYKEHHOCTH U MOTEHIUAIA.

KoJie0anus u Bo1HbI. BoaHoBasi onTuka. MaeannHbIin

rapMOHHYECKUH oclmnIsTop. CroxeHue KoieOaHui.
VYpaBHEHHE U XapaKTEPUCTUKHU BOJIH. MHTepdepeHus cera.
Hudpaxnus ceera. JJudpakimonHas penieTka.

KBantoBas onTuka. KBaHTOBEIE CBOMCTBA
aneKTpoMarHuTHOTO n3nydeHus. ®ororhdexr. Komnron-
a¢pdext. DOTOHHL.

KBanToBas ¢u3suka. BoiHoBBIE cBOIiCTBa yacTuil. BonHa e
Bpoiinsa. Ypasuenue lllpenunrepa. [Ipocreiimme oqHOMepHbIE
3aJIa4H.

3K

4.3.2. JJabopaTopHbIe 3aHATHS.

No

pazzena
JUCTIATUTAHBI

HaunmenoBanue Tembl

Y KpaTKoe COAepyKaHUe 3aHATHS

aKa.
4acChbl

O6bem, | [lpumedanue




Mexanuka. Jlexyus: «OCHOBHBIE CBEACHHSI 00 00paboTke
M3MEPEHU B (DU3MUYECKOM MTPAKTHKYME)

Mexanuka. Beimonnenue nabopatopHoii paboThI 1o 2
MEXaHUKE
ONEeKTpOMarHeTHs3M. 2
Brimonnenue nabopaTopHO pabOThI IO 3JEKTPOCTATHUKE U
[IOCTOSIHHOMY TOKY
Konebanus u BosHbl. BonHOBas onTHKa. 2
Brimonnenne nabopaTopHOi pabOThI O BOJTHOBOW OIITHKE
4.4. CamocTosiTe1bHAsA padoTa 00yYalOmMXCs
Ne O0bewM,
pas3nena [Tepeuens BOIIPOCOB AJIst aKas. ®opma
JUCLHUIUIUHEL | CAMOCTOATEIBHOIO U3YYEHUA Yackl KOHTPOJIA
1 Mexanuka 60 KonTponbHas
Kunematuka. OCHOBHBIE KHHEMAaTUYECKUE paborta

XapaKTEPUCTUKU KPUBOJIMHENHOTO ABYKCHMUS:
CKOpPOCTb U yckopeHue. HopmaneHoe n
TaHTeHLMaNbHOe ycKopeHue. KunemaTtuka
BpAIaTENbHOTO IBHKEHUS: YTIIO0Basi CKOPOCTh U
YIIJIOBO€ YCKOPEHHE, UX CBSI3b C IMHEUHOM
CKOPOCTBIO U YCKOpeHueM {uHamuka.
HNHepuuanbHble CUCTEMBI OTCUETA U MEPBBII 3aKOH
Hsrotona. Bropoii

3akoH Herotona. Macca, uMiyJec, cuia.
VYpaBHEHHE ABMKEHUS MATEPUATBHOW TOUKH.
Tperunii 3axkoH HproTOHA M 3aKOH COXpaHEHHUsI
HMITyJIbCa. 3aKOH BCEMUPHOTO TATOTeHUA. CHIIBI
conpoTusieHus. IHTerpupoBanue ypaBHEHUI
JBUKEHHS, POJIb HAYANIbHBIX ycIIoBUil. LleHTp Macc
MEXaHHYECKOW CUCTEMBI, 3aKOH ABIKEHUS LIEHTpa
Macc.

MomeHT ummyJibca. MOMEHT UMITyJIbCA
MaTepUaIbHON TOYKM M1 MOMEHT MEXaHUYECKOM
cucTeMbl. MOMEHT CHJIBL. 3aKOH COXpaHEHUs
MOMEHTa MEXaHNYECKON CHUCTEMBI. JIBIKEHUE B
T10JI€ LIEHTPAJIbHBIX CHJL.

Jueprus. Cuna, paboTa 1 TOTCHIHABHAS
sHeprus. KoHcepBaTuBHbBIE U HEKOHCEPBAaTHBHEIE
cwibl. PaboTta u kuHEeTHYEeCKas SHEPTHs. 3aKOH
COXPAHEHUS MOJTHON MEXaHUUYECKOM SHEPTUH B
10JI€ IOTEHIMAIIBHBIX CHJI. CBS3b MEXY CHIION U
MIOTEHUMAIBHON SHEPruei. I'paiieHT CKaIIpHOi
(byHKIHIH.

JAuHaMuKa BpamaTeJbHOr0 ABUKEHHSI.
YpaBHEHHE BpaleH!s TBEPAOTO Tea BOKPYT
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3aKkpersieHHol ocu. MoMeHT nHepiu. @opmyna
[ITeitnepa. Kunetnueckas sHeprus
BpaIlAOLIErocs TBEPAOTO TeNa.

TepMoANHAMHUKA M MOJIEKYJISIPHO-
KHHeTHYecKas Teopus. J[aBneHue raza ¢ TOUKH
3peanss MKT. CBs3b TEINTIOEMKOCTH ¢ YHUCIIOM
cTerieHel cB0OO Il MOJIEKYI Ta3a. Pactipenenenue
MakcBesuia MOJIEKYJT U1€aTbHOTO Ta3a.
DKcnepuMeHTaIbHOEe 000CHOBAaHHE PacIpeAeIeHuUs
Makcgemna. Pacnpenenenue bosbiMaHa u
OapomeTpuueckas Gopmyia. SBieHus nepeHoca.
Huddysust, TennonpoBogHOCTb, BHYTPEHHEE
TpeHue.llepBoe Hayano TepMOAMHAMUKH.
TennoeMkocTh. YpaBHeHHe Maifepa.
Uzoxopuueckuii, nzodapuieckuii,
H30TePMUICCKUIN, aTMa0aTHICCKUI TIPOIIECCHI B
naeanbHbIx razax. [IpeoOpazoBaHue TEIIOTHI B
MexaHuueckyto padoty. Lukn KapHo u ero

KO3 (UITUCHT MOJIC3HOTO ICHCTBHSI. DHTPOIHSL.
HaBnenue rasa ¢ touku 3peHust MKT. Cps3b
TEIUIOEMKOCTH C YHCIIOM CTETIEHEH CBOOOIBI
MOJIEKyJI ra3a. Pacnipenenenue Makcsesna
MOJIEKYJI UICAIBHOIO ra3za. JKCIEpUMEHTAIbHOE
o0ocHOBaHUE pactpezaeneHust MakcBesua.
Pacnpenenenue bonbimana u GapoMeTpuyeckas
dhopmyna. Ssnenus nepenoca. Auddysus,
TEIJIONPOBOIHOCTh, BHYTPEHHEE TPEHHUE.

50

KonTponbHas
paborta

DJIEKTPOCTATHKA M NOCTOSTHHBIN TOK

3axoH Kynona. HanpskeHHOCTh U OTEHIIHAI
3NEKTPOCTaTUIECKOro Nois. Teopema o
nupkyssinuu. Teopema I'aycca B HHTErpanbHOR
(dbopmMe 1 ee pUMEHEHHE IS pacueTa
3NEKTPUYECKHX MOJEH. DIEKTPUIECKOE TOJIe
IUnois. [Iunosis BO BHEIIHEM 3JIEKTPUYECKOM
rioJie. I IpoBOTHUKH B 3IIEKTPUUYECKOM TIOJIE.
PaBHOBecue 3aps10B B mpoBogHuKe. OCHOBHAS
3aJ1a4ya MEeKTPOCTATUKH ITPOBOJHUKOB.
OKBUNOTEHIMAIBHBIE TIOBEPXHOCTH U CHIIOBBIE
JIUHUH 3JIEKTPOCTATUYECKOTO MO MEXIY
MIPOBOJAHHUKAMHM. DJIEKTPOCTATUYECKAS 3ALUTA.
EMKOCTBh NPOBOAHHUKOB U KOHJIEHCATOPOB. DHEPTHs
3apsHKEHHOTO KOHJIEHCATOpa.

[TocTosHHBIN dnekTprueckuii Tok.Cuna u
IJIOTHOCTH TOKA. Y paBHEHUE HEMPEPHIBHOCTH IS
IJIOTHOCTH TOKa. 3akoH OMa B MHTETpaIbHON 1
middepenumansHoi popmax. 3akon xoys-
JleHna. DneKTpOABMXKYIIAS CUJIa UCTOYHUKA TOKA.
IIpaBuna Kupxroda.

29

KountponbHas
paborta

JJieKTpoMarHeTusM. Maruurocratuka. Bekrop
MarHuTHOW MHIyKIuU. 3akoH Ammepa. Cuna
JlopeHna. JIBW>KEeHHE 3apsJIOB B JJIEKTPUYECKHUX U

30
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MAarHUTHBIX noiax. 3akoH buo-Caapa-Jlamnaca.
TeopeMa 0 MUPKYIAIUH (3aKOH TIOJTHOTO TOKA).
Teopema ["aycca.

DJIeKTPOMATHUTHASI MHAYKUMS. Y paBHEHUsI
Makcgesuia. deHoMeHOIOTHs
31eKTpoMarHuTHOW uHaykuuu. Ipasuno Jlenna.
YpaBHeHUE IEKTPOMArHUTHON UHAYKIIUH.
Camounaykuus. UHAYKTUBHOCTH COJICHOUIA.
PaGota o nepemMernieHnto KOHTypa ¢ TOKOM B
MAarHUTHOM T0JI€. DHEPTUsi MAarHUTHOTO TOJIS.
Cucrema ypaBHeHU MakcBeuia B HHTETpaIbHON
dhopme u Ppu3HUeCKUil CMBICT BXOIAIINX B HEE

YpaBHEHUI
5 Kosie6anus u Boanbl. BotnoBasi ontuka. 40 Kontponbuas
DJeKTpOMarHUTHas IPUPOIa CBETOBBIX BOJIH. pabota

WnTepdepeHunoHHOE N0MIE OT ABYX TOUEUHBIX
uctouHukoB. OnbIT KOHra. J{ndpakuuns BoiH.
[Mpunnun INotirenca-Openens. Audpaxums
®penens Ha npocTedmux nperpagax. Judpaxmms
Opayrrodepa. Judpakaus Opayrrodepa Ha
meny. JudpakuuonHas penieTka Kak
CHEeKTpabHBIN mpuoop. [lonspuszamnus BoH.
[lornomenwue, nucnepeus, paccessHUE CBETA.
HOpMaHBHaﬂ 1 aHOMaJIbHasd JUCHICPCHUU,
paccesiHue, IOITIOIEHUE CBETA, IOJIIpU3aLus CBeTa

KBantoBasi ¢pusuka. TerioBoe U3ayyeHUue u

KountponbHas

moMuHectieHnrs. CrekTpaabHble XapaKTepPUCTHKU paGora

TEIUIOBOTO M3JTyueHus1. 3akoHbl Kupxroda,
Credana-bonbsiimana n 3akoH cMenienns BruHa.
AbcouotHO uepHoe Teno. Dopmyna Penes-
JxuHCca 1 «yIpTpadroneToBas Karactpoday.
I'unoresa kBantoB. ®opmyna [1nanka. Ksanrosoe
00bsICHEHHE 3aKOHOB TEIUIOBOTO H3ITyUCHUSI.
KoprmyckynsipHO-BOJTHOBOM Jyain3M CBeETa.
dotoaddext n 3 dext Komnrona. Ypasaenue
OnuHmTeiHa 11 porodpexra. OnbiT boTe.
Hasnenue cseta. ®otonsl KopnyckynspHo-
BOJIHOBOHW Jyaln3M MHUKpPOUYACTHII U €T0
9KCHEPUMEHTAIILHOE MOITBEPKICHUE; TPUHLINI
HEOIPeIeICHHOCTH; BOJIHOBAs (DyHKIIHUS, €&
(u3nUecKuii CMBICIT; CTAHAAPTHBIE YCIOBUS;
ycJoBrEe HOpMUPOBKH. YpaBHeHue Llpenunrepa,
OJIHOMEpHBIE KBAHTOBO-MEXaHUYECKHE 3a/JauH.
OIHOMEPHBIH MOTEHIIUANBHEIN TOPOT U 0apbhep.

4.4.1. TeMbI KOHTPOJBHBIX padoT
Konrpomnbnas pabora Nel :Mexanuka

Konrponsnast pabota Ne2: Tepmoounamuka u MonreKyiapHas usuka.
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Koutposnbhas pabora Ne3 Dnekmpocmamuxa u noCmosHHbll MOK
KonTposbHas pabota Ned Maenumocmamuka. DnekmpomacHumuas uHoykyus. Bonnosas onmuxa.

Kontponsnas padora Ne5: Keanmosas ¢ghusuxa.

5. IlepeyeHb y4eOHO-METOAMYECKOT0 OOecmeyeHus JJIsi CAaMOCTOSITEIbLHO PadoThI
00y4YaKIIHUXCS 10 TUCHHUILINHE.

MeTtoaudeckue ykazaHus Uil 00YJaroIIMXCs [0 OPTaHU3AIMH CAMOCTOATEIHHOU paOOThI
[0 JUCHMIUIMHE, BKIIIOYAs TIEPEYeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTpPOJISI 10 JAWCHUIUIMHE W TPeOOBaHUS K WX BBINOJHECHUIO Pa3MEIICHBI B JJIEKTPOHHOMN
nH(pOpMaIMOHHO-00pa30BaTEIHLHOM cpene CIIOI'TU(TY) Ha caure:
http://media.technolog.edu.ru

6. DoHJ 01IEHOYHBIX CpeacCTB 1Jisl MIPOBECACHUA l'lpOMC)KyTO‘-IHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHHE OO0YYAIOLIUMCS MEpONPHUITUNH TEKYLIEro KOHTPOJIS
MO3BOJISIET IPEBBICUTH (AOCTUTHYTh) HMOPOTOBBIM YpPOBEHb («YAOBIETBOPUTEIBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUISI BCEX JJIEMEHTOB
KOMIIETEHIIUH MPEBBIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOCHUS! KOMIIETEHIIMM HA JTAHHOM
JTarme.

IIpomerxyTouHas aTTecTanys N0 AUCLHUILUIMHE IPOBOAUTCS B (JOPME 3K3aMEHOB.

IIpu cpave sk3aMeHa, CTYyIEHT IOIY4aeT TPU BOIIPOCA M3 HEPEdHs BOIPOCOB, BPEMs
HOJrOTOBKU CTY/ICHTA K YCTHOMY OTBETY - J10 45 MUH.

HpHMep BapHaHTa BOIIPOCOB HA DK3aMCHC:

Bapuant Ne 1

CBsi3b MeK1Y CHJION U MOTEeHUHMAJIBbHOM 3Heprueil. ['paamenT ckaJsipHoii pyHKUMH.

3akon buo — CaBapa — Jlanjiaca u ero npuMeHeHue K pacyéTy MATHMTHOIO MOJISI
NMPSIMOJIMHEI{HOT0 MPOBOTHUKA € TOKOM.

BeckoHeyHasi IJIOCKOCTH HeceT 3apsii, PaBHOMEPHO pachnpefejJeHHbIH ¢
NoBepXHOCTHOH MWI0THOCTBIO 1 MKKa/M2 Ha HeKOTOpOM paccTOSIHMH OT IJIOCKOCTH
napajuieJibHO eil pacnojio:keH kpyr paguycoM 10 cM. BbIYHCIUTH NMOTOK BeKTOpa
HATNPSAKEHHOCTH 3JIeKTPUYECKOr0 MOJIA Yepe3 ITOT KPyT.

®OoHJ OLIEHOYHBIX CpCACTB IO AUCHUIIMHE TPECIACTABJICH B HpI/IJIO)KeHI/II/I Ne 1l

Pesynbrarsl

OCBOCHHUA JUCHUIUIMHBI CUYHTAKOTCA MOOCTHUIHYTBIMH, CCIHW JIA BCEX

9JICMCHTOB KOMHeTeHHI/Iﬁ AOCTUTHYT HOpOl"OBBIfI YPOBEHL OCBOCHHUA KOMIIECTCHIIMKM Ha JAHHOM
9Tall€ — OIICHKa ((y,[[OBJ'IGTBOpI/ITeJ'ILHO»S.
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http://media.technolog.edu.ru/

7. IlepeyeHb y4eOHbIX U3aHUI, HEOOXOAMMBIX JJIS OCBOCHM S JUCUMIIIMHBI.

a) TIeyaTHbIC U3TaHUs

1.

10.

11.

Cagenbes,l.B. Kypc o6mieit pusuku : yaebnoe mocodbue : B 4-x ku. T. 1. Mexanuka / U. B.
Cagenbes. - 5-¢ uzn., ucnp. . — Cankr-IlerepOypr, Mocksa ; Kpacuonap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5 -336 c.

CagenweB,l1.B. Kypc o6mieii pusmku : yaebHoe mocobue : B 4-X kH. T. 2 . DIeKTpU4IecTBO U
maraetusm / M. B. CaBenbeB. - 5-¢ uz., ucnp. . - Cankr-IletepOypr, Mocksa ; Kpacaonap:
Jlanp, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

CagenneB,l.B. Kypc obmielt ¢pusuku : yaebHoe mocodue : B 4-x kH. T. 3. MonexyssipHas
¢usuka u repmonunamuka/ M. B. CaBenbes. - 5-¢ uzg., ucnp. . - Cankr-IlerepOypr, Mocksa
; Kpacuomap: Jlanp, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenweB,l.B. Kypc o6mieii pusmuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bonmubl. OnTuka.
/ N. B. CaBenbeB. - 5-¢ uzn., uctp. . - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2011.
—251 ¢ .- ISBN 978-5-8114-1210-5
Banumes M.I'. Kypc obuieit ¢puzuku : YyeOHoe mocoOue s By30B M0 TEXHUYECKUM
HaIpaBJICHUSM MMOATOTOBKY M cniennaibHocTsM / M. I'. Banumes, A. A. TloB3uep. - 2-¢ u3n.,
ctep. - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2010. - 573 c. : wi. - (YueOHUKH U1
By30B. CnieninansHas aureparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.M. BBenenue B 3KcrepuMEHTalbHYIO (QU3UKY : ydeOHoe mocobue/ M.U.
CraposukoB. - Cankrt-IletepOypr, Mocksa ; Kpacnonap : Jlans, 2008. - 235 ¢. - (Y4ueOHuKH
it By3oB. CrierianbHas aureparypa) - ISBN 978-5-8114-0862-7

Oupranr, E.B. PykoBoACTBO K penieHnro 3a1a4 1o Kypcy o0mieit pu3nku : yaeOHoe mocooue
JUIS BY30B 110 TEXHUYECKMM M TEXHOJOTHYECKHUM HANpaBiCHUSM M crenuanbHoctsM/ E.B.
®upranr. - 3-¢ u3., crep.. - Cankr-IletepOypr, Mocksa ; Kpacnomap: JIans, 2009. - 348 c. -
(YueOnuku ms By3oB. CrienuanbpHast muteparypa). . - ISBN 978-5-8114-0765-1

W3ydyeHue BpalleHHs IUIOCKOCTH NOJSpPHU3alMM CBeTa @ METOAMYECKHE YKa3aHMs K
nabopatopHoit padote Ne 57 / C.B. Xorynnona, B.B. brarosemenckuii, b.b. bonmotos, B.H.
CkoOeneB ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepaunu, CaHKT-
[TeTepOyprekuit FOCYJIapCTBEHHBI  TEXHOJIOTMYECKMH  HMHCTUTYT (TeXHMUYECKUI
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TYVY)., 2015. — 22 c.

[TpoBepka 3akoHa Maioca : MeTOAMYECKUE yKa3aHUs K JlabopaTtopHoii padote Ne 56 / C.B.
XotyuioBa, B.B. bmarosemenckuii, b.b. BbonoroB, B.H. CkobeneB ; MwuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparyu, Cankr-IlerepOyprckuii rocyjapcTBEHHBbIIH
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcuter). Kadenpa obmeit ¢usuku. —
Cankr-IlerepOypr: CIIGI TU(TYVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CnexkTpoB IOTNIOIIEHHUS PACTBOPOB OPraHUYECKHUX
MOJIEKYJI. METOJIMYECKUe yKazaHus K nabopatopHoit padote Ne 90 / B.B. biarosermenckui,
A.B. benskos, C.B.Xorynnosa; MunucrepctBo o0pa3oBaHus U Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  ToCyJapCTBEHHBIH  TEXHOJOTUYECKHH  HHCTHTYT
(rexnnueckuit  yHuBepcuteT). Kadenpa oOmieit ¢usuxu. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AsepmnHa, ['.I'. M3ydyenue gucnepcuu cBeTa B BemiecTBE . MeToaudeckue yka3zaHus K
nabopatopHoit pabore Ne 68 /I.I. Aepmmnua, A.B. bemikos, O.I1. Illyctpona;
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12.

13.

14.

15.

16.

17.

18.

19.

MunucrepcTBo oOpa3zoBanmsi U Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprcekuii
rOCYJapCTBEHHBIN TEXHOJIOTMYECKH MHCTHTYT (TexHuueckuid yHuBepcureT). Kadenpa
obmeit ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.

Janunsuenko, B. I'. Omnpezaenenue oOTHOUIEHUS 3apsijia 3JIEKTPOHA K €r0 Macce ¢ MOMOIIbIO
MarHeTpoHa : METOJUYECKHE yKa3aHus K JlabopaTopHoi padore Ne 33 / B. I'. JlaHunp4eHko,
JI. H. KaypoBa ; MunuctepcTtBo oOpa3oBanus u Hayku Poccuiickoit ®enepamuu, CaHKT-
[lerepOyprckuif  rocyqapCTBEHHBIM ~ TEXHOJOTMYECKUM  MHCTHUTYT (TeXHUYECKUI
yauBepcuteT). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CITIOI' TU(TY)., 2014. — 21 c.

bonoros, b.b. fIBiaeHus 3J1€KTPOMAarHUTHOM MHIYKLHMHM U CaMOMHAYKIMM @ METOAUYECKHUE
ykazaHus K nmabopatopnoit padore Ne 39 / b. b. bonoros, A. B. bensikos, O. I1. Hlyctposa ;
MuHnucrepcTBo oOpa3zoBanusi U Hayku Poccmiickoit ®enepanun, Cankr-IlerepOyprcekuii
rOCy/IapCTBEHHBI TEXHOJOTMYECKHM HMHCTUTYT (TexHuueckuil yHuBepcuter). Kadenpa
obmeli ¢uzuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 23 c.

Kepnooii, A.M. HM3Mepenue HATUHBI CBETOBOW BOJHBI MPU IMOMOIIU AU(PPAKIIHOHHON
peIIeTKH : METOUYECKHe yYKa3aHus K JlabopaTopHoi pabote Ne 54 / A. U. Kepuosoii, C. B.
Hpsiuenko ; MunucrepctBo oOpa3oBanuss u Hayku Poccuiickoit @enepauuu, CaHKT-
[leTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJOTHYECKHH  WHCTUTYT  (T€XHHYECKUU
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 22 c.

HccnenoBanue rupockonuyeckoro 3¢dexra: MeTOAUYECKHE YyKa3aHus K J1abopaTOpHOM
pabore /  B.I'. [lanunbuenko, C.B. [Ipsuenko, A.M. XKepnosoii, FO.P. Pynakos;
MunucrepctBo oOpasoBanusi u Hayku Poccuiickori ®enepanum, Canxt-llerepOyprekuid
TOCY/IapCTBEHHBI TEXHOJOTUYECCKH WHCTHTYT (TeXHWUYecKwid yHuBepcurter). Kadempa
obmert ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TVY)., 2013. — 15 c.

Uubucos, A.I'. ®orosnexrpuueckuii 3p(HEeKT MeToIuYecKue yKazaHUs K JIabopaTopHOU
pabore Ne 59 / A.I'. Yubucos, O.I1. lllyctpoBa, B.B. bnarosemenckuii ; MunucrepcTBo
oOpazoBanus u Hayku Poccuiickoii @enepanun, Cankr-IlerepOyprekuii rocyaapcTBEHHBIH
TEXHOJIOTMYECKUM HMHCTUTYT (TexHHueckui yHuBepcuteT). Kadenpa oOmeit ¢usuxu. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. - 22 c.

Yubucos, A.I'. OnpeneneHue TOPU30HTATHLHOM COCTABJISIONICH MAarHUTHOTO TOJIA 3eMIH !
Meroanueckue ykazanus K JiaboparopHoit padote Ne 31/ A.I'. Yubucos, JI.H. Kaypoga,
O.I1. OlyctpoBa, B.B. ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit denepauuu,
Cankr-IlerepOyprckuif  rocyapCTBEHHBIH TEXHOJIOTMYECKMH HMHCTUTYT (TEXHHUYECKUIl
yauBepceuteT). Kadenpa obmet ¢pusuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yyeHue 3aKOHOB TEIUIOBOTO M3JIyYEHHMs] METOIMYECKHE YKa3zaHHs K
naboparoproit padore Ne 58/ C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. Cxobenes ;
MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit ®enepanuu, Cankr-IlerepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOIMYECKHM MHCTUTYT (TexHuueckuid yHuBepcureT). Kadenpa
oOmeit ¢m3uku. —  Camkr-Ilerepoypr:  CIIGI'TU(TY)., 2012. - 21 c.

XotyHuoBa, C.B. M3ydyeHue »JIEeKTPOCTATUYECKUX TMOJeH Ha Mozenu @ Meronudeckue
yKazaHus K 1abopatopHoit padote Ne21 / Xorynuosa C.B.,bnarosemienckuit B.B., CkoGenes
B.H. ; MunucrepctBo o0pazoBanuss u Hayku Poccuiickoii @enepanuu, CaHKT-
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20.

21.

22.

23.

24,

25.

26.

27.

28.

[TerepOyprckuii  TOCYTAapCTBEHHBIM  TEXHOJOTHYECKMH  MHCTHUTYT  (TEXHUYCCKUU
yauBepcureT). Kapenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012. — 15 c.

Boabskenmreiin, B.C. COopHUK 3a1a4 110 001meMy Kypey pu3uku: yded. mocooue sl TeXH.
By30B / B.C. Bonbkenmreitn — Cankr-IlerepOypr.: Kumxnbiii mup, 2005. — 326¢. -- ISBN 5-
86457-2357-7

Hetnad, A.A. Kypc dusuku : Yae6Hnoe nocodue s BTy3oB / A.A. [letnad, b.M. SIBopckwuii.
— 10-e m3n., crep. — MockBa:: Academia, 2015. — 720 c. . - (Beicuiee obpa3oBanwme). -
ISBN 978-5-4468-2291-1

NBanos, A.Jl. MonekymnspHas ¢puzuka: MeToauveckue yKkazanus K JabopaTopHbIM padoTtam /
A.Jl. UBanoB, B.B. Kammer, B.b. Ocrames; ; MunuctepcTBo 00pa3oBaHUS M HayKd
Poccuiickoit ®@eneparun, Cankr-lIlerepOyprckuii rocyiapCTBEHHBIH TEXHOJIOTWYECKHUNA
UHCTUTYT (TexHuueckuid yHuBepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2005. — 49 c.

Hynnaukosa, T.A. OmnpeneneHue TemMreparypbl HUTH JIAaMITBl HAKAIWBAHUS | METOIUYECKHE
ykazaHus K jaboparopuoii pabore Ne23/ T.A. dyanukosa, B.b. Ocrames ; MunuctepcTBo
oOpa3oBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprekuil rocyaapcTBeHHbIN
TEXHOJIOTHYECKH HHCTUTYT (TexHuueckud yHuBepcuteT). Kadenapa obmelt duzuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

JynnukoBa, T.A. UnTepdepeniius cBera B TOHKUX IUIeHKax. 1lojgockl paBHON TOJIIMHBIL.
Konbia HeloToHa : mMeroauueckue ykazaHus K jaboparopnoii padore / T.A. Jlyanukona,
B.b. OcrameB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit ®@enepanuu, CaHKT-
[letepOyprckuii ~ rocyJapCTBEHHBIM  TEXHOJOTHYECKHH  WHCTUTYT  (T€XHHYECKUU
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-IletepOypr: CIIOI TU(TY)., 2011. — 10
c.

HynnukoBa, T.A. M3ydyenue uHTepdepeHIMH cBeTa Npu momouu Ounpusmsl dpenens :
METOAMYECKHe yKa3zaHHs K JabopaTopHoi pabote Ne52 / T.A. lynnukoBa, B.b. Ocrames ;
MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJApCTBEHHBIN TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmert ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2011. — 14 c.

bonoroB b.b. fIBineHus 3n€KTpOMarHUTHOM WHAYKIMM M CaMOMHAYKIIMU: METOJIUYECKHE
yKazaHusg K JsabopatopHoil pabore /b.b. bonoros, A. B. bemskos O.II. llycrposa ;
MunuctepctBo obOpa3oBanus u Hayku Poccuiickoit ®enepaunu, Cankr-IletepOyprekuit
TOCYJaPCTBEHHBIN TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHuKa MOCTYNMaTeNIbHOIO U BpaIllaTeIbHOTO ABMKEHHUS : yuebHoe nocodue / O. I1.
[Myctpona ,A.B. bensikos, A.J] . IBaHoB; MuHucTepcTBO 00pa30BaHus U HAYKH
Poccuiickoit ®enepannu, Cankr-IletepOyprekuii rocy1apcTBEHHBIN TEXHOIOTMYECKHIHA
UHCTUTYT (TexHu4yeckuil ynusepcutet). Kadenpa odmeit ¢pusuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka kojebaTebHOro JBMKEHUS : yueOHoe nocooue / Y. A. Kysnos, A.B. benskos,;
O.I1. UlyctpoBa, A.Jl. IBaHOB ; MuHUCTEpCTBO 00pazoBaHus U HayKu Poccuiickoit
®eneparun, Cankt-IlerepOyprekuii rocy1apcTBEHHbBIN TEXHOJIOTHYECKUNA HHCTUTYT
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29.

30.

31.

32.

33.

34.

35.

36.

(texanueckuii yausepcuret). Kadenpa odmert ¢pusuku. — Cankr-IleTepOypr:
CII6I' TU(TY)., 2018. - 22 c.

N3ydeHne ranpBaHomeTpa. Mcnonb3oBaHue ero B Ka4eCTBE aMIIEPMETPA U BOJIBTMETPA

: [Ipaktukym / b. b. bonoros , C.B. Xorynnosa, B.B. brarosemenckuii, B.H. CxoGernes ;
MunucrepcTBo oOpa3oBanus U Hayku Poccuiickoit @enepanuu, Cankt-IletepOyprekuit
rOCY/IapCTBEHHBIN TEXHOJIOTHUSCKUN HHCTUTYT (TeXHUUecKuil yauepcuteT). Kademnpa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2017. - 21 c.

N3yuenne cnektpa aroma Bogopoaa : Ilpaktukym / C. B. Xotynnosa, b.b. bonotos, B.B.
bnarosemenckuii ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuil rocyapCTBEHHBIN TEXHOIOTMYECKUM HHCTUTYT (TEXHUYECKUM
yauBepcuteT). Kadenpa obmeit ¢uszuku. — Cankrt-Ilerepoypr: CIIGI TU(TY)., 2017. - 17 c.

HIycrposa O.I1. I'pagynpoBka monoxpomaropa : Ilpaktukym / O. I1. llyctpoBa, A. B.
bensikos, A. /1. IBanoB ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit denepanum,
Cankr-IlerepOyprckuii rocyaapCTBEHHbIH TEXHOJOTUUYECKUN MHCTUTYT (TEXHUYECKUI
yauBepeuteT). Kadenpa obmet dusuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2016. - 18 c.

Uponos, N.E. Mexanuka : OcHoBHbIe 3akoHbI / .E. UpomoB. — 7-¢ u3a., crep. — M.ockBa:
BMHOM. JIa6oparopus 3uanwuii, 2005. — 309 c. - ISBN 5-94774-196-2 :

Hponos, N.E. BomHossie mponecchl : OcHoBHbIe 3akonbl / U.E. Uponos. — 2-e u3a., nom. —
Mocksa: BUHOM. Jlabopatopus 3uanuii, 2004. — 263 c. -- ISBN 94774-008-7

Hponos, N.E. ®uznka makpocuctem : OcHoBHbIE 3aKkoHbl / .E. UpomoB. — 2-e u3zn., nom. —
Mocksa: BUHOM. Jla6opatopus 3uanuii, 2004. — 207 c.-_ ISBN 5-94774-122-9

Hponos, N.E. KanroBas ¢usuka : OcHoBHble 3akonbl / U.E. Uponos. — 2-e uzn., mom. —
Mocksa: BUHOM. Jlabopatopus 3nanuii, 2004. — 256 c. - ISBN 5-94774-058-3

Uponos, U.E. Dnextpomaruerusm : OCHOBHbIE 3aKOHBI: yueOHOe nocooue ais By30B / W.E.
Hponos. — 5-¢ m3a. — Mocksa: BUHOM. JlabopaTtopus 3uanuii, 2006. — 319 c¢. - ISBN 5-
94774-395-7

B) 3siekTpoHHbBIE yueOHbIe U31aHUA

1. bnarosemenckuii , B.B. M3yueHue ciekTpoB nponyckaHusi HHTEpPEPEHINOHHBIX
U CTEKJISTHHBIX CBeTO(UIBTPOB : yueOHoe nmocobue / B. B. briarosemenckuii, C. B.
XotyHuosa, b. b. bonotos ; Mununcrepctso o6pasoBanus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHbIN TEXHOIOTHYECKUN HHCTUTYT
(Texnuueckuit yausepcurer). Kapenpa obmelt ¢puzuxu. — Cankr-IlerepOypr:
CII6I' TU(TY)., 2019.-18 c. //CTI6I TU. DnekTponHas 6ubinoTeka.-
URL:http://technolog.bibliotech.ru(nara oopamenus: 12.03.2021).-Pexxum nocrymna:
JUIS 3apErMCTPUPOBAHHBIX T0JIb30BATEINIEH.

2. JKepnosoii, A.W. 3MepeHne HAMarHM9€HHOCTH BEIIECTB METOIOM SIJICPHOTO
MarHuTHOTO pe3oHaHca : yueoHoe nocodue / A. U. XKepuosoii, C. B. [IpsiueHko ;
MunuctepctBo 00pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuit rocy1apCTBEHHBIN TEXHOIOTHYECKUI MHCTUTYT (TEXHUYECKHUI
yauBepcuteT). Kadenpa obmeit ¢puzuxu. — Cankr-IlerepOypr: CIIOI TU(TY).,
2019.-22 c. //CIIOI' TU. DnexTpoHHas 6ubiaroTeka.-
URL:http://technolog.bibliotech.ru (zara oopamenus: 12.01.2021).-Pexum gocrymna:
JUIS 3apErMCTPUPOBAHHBIX I10JIb30BATENIEH.

3. .M3yuenwue BpameHus IIIOCKOCTH TOJSIPU3AINH CBeTa : MeToanyeckue yKa3aHus K
nabopatopHoii padote Ne 57 / C.B. XoryHuoBa, B.B. brnarosemenckuii, b.b.
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Bonoros, B.H. Ckobenes ; MunucrepctBo obpa3oBanus U Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprekuii rocyapCcTBEHHBIN TEXHOJIOTHISCKUNA HHCTUTYT
(rexnuueckuit yauBepcuter). Kadenpa obmei ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2015.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

[TpoBepka 3akoHa Maimoca : Mertoaudeckue yka3aHus K JjabopaTopHoi pabote Ne 56
/ C.B. XotyHuoBa, B.B. brarosemenckuii, b.b. bonoros, B.H. CkoGernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUIECKUI HHCTUTYT (TEXHUYESCKUI
yuuepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY).,
2015.-18 c. //CII6I' TU. DnekTpoHHas 0MOJIMOTEKA. -
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Pesxxum gocrymna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

bnarosemenckuii, B.B. UccnenoBanne cniekTpoB MOTIIOMIEHUS pAaCTBOPOB
OpraHMYeCcKUX MOJeKyn: MeToauueckue yKkazanus K naboparopHoit padore Ne 90 /
B.B. bnarosemenckuii, A.B. benskos, C.B.XoTyHuoBa; MuHuctepcTBo 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu, Cankt-IleTepOyprekuii rocyaapcTBeHHBIM
TEXHOJIOTUIECKAN MHCTUTYT (TeXHU4ecKuil yHuBepcurer). Kadenpa obmeit pusuxmu.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2015.-16 c. /CII6I TU. DnekrporHas
oubmmoreka.-URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-
Pexxum noctyma: aJist 3aperucTpupOBaHHBIX MMOJIb30BaTENEH.

AsepmmHa, ['.I'. U3ydyenue qucriepcun cBeTa B BEWECTBE | MeToanYecKne yKa3aHus
K JaboparopHoii padote Ne 68 /I'.I". ABepmnHa, A.B. bensikos, O.11. Lllycrposa ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @eneparnum, CaHKT-
[TeTepOyprckuil rocy1apcTBEHHBIN TEXHOIOTUYECKUH HHCTUTYT (TEXHUYECKUH
yHuBepcuret). Kadenpa obmeit ¢pusuku. — Cankr-Ilerep6ypr: CIIGI TU(TY).,
2014.-18 c. //CII6I'TU. DnexTpoHHas 6ubnuoreka.-
URL.:http://technolog.bibliotech.ru (zara o6pamenus: 12.03.2021).-Pexum gocrymna:
JUTSL 3apETUCTPUPOBAHHBIX TTOJIb30BaTEICH.

. Janunpuenko, B. I'. Onpenenenue oTHOIIEHUS 3apsiia JEKTPOHA K €ro Macce C
MOMOIIBIO MarHeTPOHA : METOIMYECKHE YKa3aHUA K JabopaTtopHoii pabote Ne 33 / B.
I'. Janunpuenxo, JI. H. KaypoBa ; MunucrepctBo 00pa3oBaHus U HAyKH
Poccuiickoit @enepanuu, Cankr-IletepOyprekuii rocyiapcTBeHHbIH
TEXHOJIOTUYECKHUM NHCTUTYT (TexHuueckuil yausepcuret). Kadenpa obmelt puznku.
— Cankr-IletepOypr: CIIOI' TU(TY)., 2014,-21 c. /CII6I' TU. Dnekrponnas
oubmmoteka.-URL:http://technolog.bibliotech.ru (mara oopamenus: 12.03.2021).-
Pexum noctyna: ais 3aperucTpupOBaHHBIX MOJIb30BATEINEH.

bonotos, b.b. fIBneHns 3nekTpoOMarHMTHOW HHIYKIUNA U CAMOMHIYKIUH :
MeTOAMYECKHEe yKa3zaHus K T1abopaTopHoit pabote Ne 39 / b. b. bonotos, A. B.
benskos, O. I1. HlycrpoBa ; MunucrepctBo oOpa3zoBaHus 1 Hayku Poccuiickoit
®enepanun, Cankr-IlerepOyprckuii rocy1apCTBEHHbIN TEXHOIOTHYECKUNA HHCTUTYT
(texnuueckuit yausepcuter). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIoI'TU(TY)., 2014.-23c¢. //CII6I' TU. DnekTponHast OubanoTeKa.-
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Pesxxum gocryna:
JUIS 3apErMCTPUPOBAHHBIX T0JIb30BATEINIEH.

Kepuosoii, A.W. M3mepeHne JIMHBI CBETOBOM BOJIHBI TP MOMOIIHU AU(PPaKIIMOHHON
pElIeTKH : METOIMYECKUE YKa3aHusl K labopaTopHoii pabote Ne 54 / A. W.
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10.

11.

12.

13.

14.

Kepuoroii, C. B. Ipstuerko ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoii
®enepanun, Cankt-IlerepOyprekuii rocyapCcTBEHHBIN TEXHOJIOTHISCKUNA HHCTUTYT
(Texnuueckuit yauBepcurer). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2014.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

HccnenoBanue rupockonuueckoro g dexra | MeToanueckue yKazaHus K
naboparopnoii padore / B.I'. Janunwsuenko, C.B. Ipsuenko, A.W. XKepnosoii, FO.P.
PynakoB ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoit @enepannu, CaHkT-
[TerepOyprckuii rocyJapCTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT (TEXHUYECKUI
yauBepcuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CIIOGI TU(TY).,
2013.-15 c. //CII6I' TU. DnexkTpoHHas OMOIMOTEKA. -
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUISL 3apErUCTPUPOBAHHBIX TOJIb30BaTEIICH.

Uubucos, A.I'. @orosnexkrpuueckuii 3pdexr : Meroauueckue ykazaHus K
nabopartopHoii padore Ne 59 / A.I'. Uubucos, O.I1. lllyctposa, B.B.
bnarosemenckuii ; MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit deneparmm,
Cankr-IlerepOyprckuit Tocy1apCTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT
(rexauueckuit yausepcurer). Kadenpa obmeir ¢pusuku. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2013.-17 c. //CIIOI TU. DnexTponHas 6ubnauoTeka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum gocryna:
JUIS 3aperuCTPUPOBAHHBIX TOJIH30BaTENICH.

Uubucos, A.I'. OnpeneneHue TOpU30HTAIBLHON COCTABISAIONICH MArHUTHOTO TIOJIS
3emiu | Meroanueckue ykazaHus K adopatopHoii padote Ne 31/ A.T'. Unbucos,
JLH. Kaypoga, O.I1. llyctpoBa, ; MunucrepcTtBo oOpazoBanus 1 Hayku Poccuiickoit
®enepannn, Cankt-IlerepOyprckuii rocy1apcTBEHHBINH TEXHOIOTUYECKUN HHCTUTYT
(rexauueckuii yauBepcutet). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI' TU(TY)., 2013.-13c. //CIIOI TU. DnextpoHHas 6ubauoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum gocryna:
U1 3apETUCTPUPOBAHHBIX MOJIb30BaTEINEH.

Xotynnosa, C.B. N3yuenue 3ak0HOB TEIJIOBOTO U3Ty4YeHHS @ MeTonudeckue
ykazaHus K naboparopnoii padore Ne 58/ C.B. Xotyniona, B.B. brnarosemnienckuti,
B.H. Cko6enes ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit ®enepanun,
Cankr-IlerepOyprckuii rocyapCTBEHHBIH TEXHOIOTUYECKUN HHCTUTYT
(texnuueckuit yausepcurer). Kapenpa obmelt ¢puzuxu. — Cankr-IlerepOypr:
CIIOI' TU(TY)., 2012. -20 c. //CITI6I' THU. DnekTponHas OubnmoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
U1 3apETUCTPUPOBAHHBIX MOJIb30BATENEH.

Xotynnosa, C.B. M3yuenue 31neKTpoCTaTHYIECKHUX TIOJICH Ha MOJICH | MeToIn4ecKue
yka3aHus kK maboparopHoii pabore Ne21 / Xorynmona C.B.,bnarosemenckuii B.B.,
Ckobenes B.H. ; MunucrepctBo 06pazoBanus u Hayku Poccuiickoit @enepanum,
Cankr-IlerepOyprckuii rocyapCTBEHHBIM TEXHOIOTHUYECKUH HHCTUTYT
(texnuueckuit yausepcurer). Kadpenpa obmelt ¢puzuxu. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2012.-15 c. //CIIGI TU. DnexTponHas bubiaroTeKa.-
URL:http://technolog.bibliotech.ru(mara o6pamenus: 12.03.2021).-Pexxum noctymna:
JUIs1 3apETUCTPUPOBAHHBIX MOJIb30BATEIIEH.
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8. IlepedyeHb »JJIEKTPOHHBIX 00pa30BaTeJIbHBIX pecypcoB, HeOOXOAMMBIX JIsl
OCBOEHHS JHCIHMIIIMHBI.

yueOHbIl TiaH, PIT/] 1 yaeOHO-MeToIMYecKue MaTepralIb:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNEKTPOHHBIN YnTaIbHbIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;

9. MeToauuyecKue YKa3aHus Jsd oﬁyqamumxcs[ 0 OCBOCHHIO TUCHHUIIIMHBI.

Bce Bunpl 3anstuii no aucuumiuHe «®Pu3nuka» MPOBOASTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YKB. Buasl yueonsix 3ansatuii. JJabopatopHbie 3aHATHS.
OO6mmue TpeboBaHMsI K OPraHU3alny U MPOBEIACHHUIO.

CTII CII6I'THU 040-02. KC VYKJ/B. Buasl yueOnbix 3anstuil. Jlekuus. OOmue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYKJ/IB. Bunet yueOubix 3anstuil. CeMuHapbl u
npakTuueckue 3auaTus. O6mue TpedoBaHus K OpraHu3aliui U IPOBEICHUIO.

CTIT CIIGI'THU 048-2009. KC YKJIB. Bunbel yueOnbix 3ansTuil. CamocTosiTenbHas
IaHupyemasi padora cryneHToB. O0mme TpeOOBaHUs K OpraHU3alyy 1 IPOBEICHHIO.

[InanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha W3YYEHHUE NAHHOW IUCHUIUIMHBI, JTy4llle
BCET0 OCYIIECTBIISATh HA BECh CEMECTp, MpEIycMaTpHUBas MpPHU ATOM PETYJSIPHOE MOBTOPEHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMU YCIIOBUSIMU TIPaBUJILHOM OpraHU3alMK y4eOHOTO Ipoliecca s CTYACHTOB
SBIISIETCS:

IJIAHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATuUS CTYIEHT MOMKEH MPUXOJUTh, UMEsl 3HAHUS T0 YK€ U3YUYCHHOMY MaTepHainy.

10. ITepeyenr HMHPOPMANMOHHBIX TEXHOJIOTHH, HCIOJIB3yEeMBbIX IIPH OCYIIECTBJICHUH
00pa3oBaTeIbHOIO NPOLECCa 10 JMCHUILINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yueOHOM mpomecce MO [JaHHOW JUCHUIUIMHE NPEIYCMOTPEHO HCIOIb30BaHNE
UH(POPMALIMOHHBIX TEXHOJIOTH:

YTEHUE JIEKIIUN C UCIIOJIb30BAaHUEM CIalA-IIPEe3eHTalUM;

B3auMoJielicTBHE ¢ oOydaromumucs nocpenctsom SNOC..

10.2. Mporpammuoe odecneyenne’.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMBI.
basbr nannbx Scopus u Web of Science.

11. MaTepHaHLHO-TeXHI/I'{eCKOC o0ecneyeHHe OCBOEHHSN AUCHUIIJIMHBI B XO0/1¢

peaju3anuu o6pazoBaTeJLHOI NPOrpamMmbl’.

6 B pazaeine OTO6pa)KaIOTC$I KOMIUICKTBI JIMOCH3HMOHHOI'O H CBO6OI[HO pacopocTpaHdaeMoro nporpaMMHOIro
06€CHC‘IGHI/IH, B TOM YHUCJI€ OTE€YECTBEHHOI'O IPON3BO/ICTBA, H€06XO,HI/IMOFO JJIA obecneueHus JHUCHUITIINHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

Kagenpa obureit pusnku pacronaraer MarepuanbHO-TEXHUYECKON 6a30ii,
obecreunBaroIeii MPOBEICHUE BCEX BUIOB 3aHATHI. B pacmopsikeHnun CTy/IEHTOB
AMEIOTCS

1. - nBe aynurTopuu Ui IPOBEAEHUS CEMMHAPCKUX U JAOOPATOPHBIX 3aHITHUH,
OCHAILICHHBIE UHTEPAKTUBHBIMU JTOCKAMH;

2. -KOMITBIOTEPHBIH Kilacc, cocTosmmid u3 10 KOMIBIOTEPOB ¢ BIX010M B MIHTEpHET;

3. -obopynoBanHas 1ab0opaTOpHs U TPOBEACHUS (PHU3UIECKOTO MPAKTHUKYMa

12. Oco0eHHOCTH OCBOCHHS [OUCHMILIMHBbI HHBAJIUAAMH W JHOAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI.

Jisi MHBaNMAOB W JIMIl C OrPAaHUYECHHBIMU BO3MOXHOCTSIMH y4eOHBIE IPOIIECC
ocyliecTBisieTcs:s B coorBercTBuM ¢ [lojoxkeHnem 00 opraHu3zanuy yd4eOHOro mpoiiecca st
00y4YeHUs1 MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 370poBbsi CIIOI TU(TY),
YTBEpKI€HHBIM pekTopoM 28.08.2014.

" B paszmene OTOOpakaeTcs COCTAB ITOMENIEHHH, KOTOPBIE MNPEJACTABIAKT cOOOM yd4eOHBIE AYMTOPUM IS
NPOBEIEHUs y4eOHBIX 3aHSITHI, IPEIyCMOTPEHHBIX 00pa30BaTeIbHON MPOrpaMMOH 0 JUCIUIUIMHE, OCHAIICHHBIC
000pyIOBaHUEM M TEXHHYECKUMH CPEJICTBAMH 00yUIEHHUsL.
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ITpunoxenue Ne 1
K paboueii mporpamMme TUCIIATLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHHUILINHE «Du3nKa

1. IlepeuyeHb KOMIeTeHUMII U 3TANOB UX (OPMHUPOBAHMS.

Wnanexc
Conepxanne® Aran GopMUpOBaHUS®
KOMITCTCHIIUU Acp (bopmup
OIIK-2 Croco0eH uCIoabp30BaTh MAaTEMATHUECKUE, (PU3MYECKHE, IPOMEKYTOYHBIN

(GHU3UKO-XUMHYECKUE, XUMUYECKHE METOIBI JIJIsl PEIIICHHUS
3a/1a4 MPOPEeCCHOHATBHOMN JCITeITLHOCTH.

8 dKupHbiM IPUPTOM BBIIENAETCA Ta YaCTh KOMIETEHIIMU, KOTOpas (POPMUPYETCA B XOJ€ U3y4EHHS JAHHOW JMCLMILIMHBL (€CJAM KOMIETEHIUS OCBAMBAETCA MOJHOCTBIO, TO

(parMeHTHI HE BBIICISIOTCS).
® Dran popMHUPOBaHMS KOMIIETEHIMH BbIOUpaeTcs 110 11. 2 PITJ] u ydeOHOMY IUIaHy (HAyasbHbIA — €CIIM HET IPEANIECTBYIONUX AUCIUILUIMH, UTOTOBBIA — €CJIM HET M0CIeyIOMUX

JTUCTIHTUIAH (MM KOMIIETEHINA He popMupyercs B xone npakTuky uin [ MA), mpoMeXyTOUHBIN - BCE APYyTHE)
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2. IToka3zatenu u KPUTEPUHA OLNCHUBAHUA KOMIIETEHIIUI Ha PA3JTHYHBIX 3Tanax ux (l)OpMPIpOBaHI/Iﬂ, IIKaJIa ONCHUBaHUSA

Kon u naumenoBanue INoka3zaTenu chopMUPOBAHHOCTH Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
MHIMKaTOpa NOCTHXKCHUS (meckpunTopsl) OLICHUBAaHUS (omrMcaHue BBIPAKEHHOCTH JECKPUIITOPOB)
KOMITCTCHITHH
«YIOBJIETBOPHUTEIHHOY» «XOpOTIIO» «OTIUIHO»
(moporoBbIit (cpennuit) (BBICOKHI)
OTBeTHI na | Haer onpenenenus | Jaer onpeznenenus | MNpasuabHo haet
Borpockl  Nel-16, | OCHOBHBIX (GHU3UYEeCKUX | OCHOBHBIX (PM3MYECKHX | onpegeneHuns
- - - | BenuuuH ¢ OmMUOKaMH. | BEJTMYUH c
JlaeT  OTIpeleNeHnsT  OCHOBHBIX 23-45, 67-83, 95 OCHOBHbIX DU3NYECKUX
926 106-118 «x IlyraeTrcs B eOUHHMLAX | HETOUHOCTAMH. MMECT | geqpumn.  OB6bsicHseT
M3UYCCKUX BEIIMYHUH, OOBSICHSCT '
OITK-2.4. ¢ > JK3aMeHy A3MEPEHYISL. npencgaBneHHe O | yux cmbicn, Crocobbl
HX CMBI 3| bl U CIOUHUIIBI criocobax ux
Hcnons3oBaHue CMBICIL, CT10C06 CA I aMeDeTIS N3mMepeHus.
¢usnveckux 3aKoHOB u | USMCPCHHSA (3-1) P : MpaBWAbHO Ha3biBaeT
o [IpaBunsHO Ha3BIBaeT T
TIpUHIHIIOB B . cBOCH €IMHHIIBI H3MEPEHUSI. '
npo¢eCcCuOHAITBHON
JIeATEIIbHOCTH.
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[IpaBuiIBHO dopmymupyer | OTBETHI Ha
Boripochkl  Nel-45, | dopmynupyer [IpaBunbsHO
OCHOBHBIE  3aKOHBI  (DU3HKH,
67-83, 95-96, 119- | ocHOBHBIE  3aKOHBI | GOPMYIUPYET [TpaBuibHO
MTUCHIB " W3UYECKH
OIHCEIBAIOIIHC (usirseckue 155 k ax3ameny (10337041 C | OCHOBHBIE  3aKOHBI | POPMYIHPYET
SABJICHUS 1 ITPOLICCCRI, omubKkamu, myraercs | Gusukd.  HaspiBaeT | OCHOBHBIE — 3aKOHBI
HaspiBaer OrpaHHYCHUA B 00J1acTH | OrpaHUYEHUS ¢usukn u obnactu
IIPUMEHEHMS 3aKOHOB, IPUMEHEHHS PUMEHEHHS ux HPUMEHEHUS.
[puBoaut IpUMEpBI 3aKOHOB. 3aKOHOB c | llpuBomuT mpUMEpHI
NPUIIOKEHUS 3aKOHOB (U3UKU B HebOMbLIMU TIPUITIOACHIA
. HETOYHOCTSIMH. 3aKOHOB (pm3uKH B

IIpaKTUYecKol JaesteabHocTH (3- o
5 [TpuBoAMT TpPUMEpPHI | IPAKTUYECKON
) HPUIIOKEHUS NeSITeTbHOCTH.

3aKOHOB (M3HMKH B

MPaKTUYECKOU

NEeSITETTHHOCTH.
AHanmu3upyeTt ycioBHs OTBeThl Ha Ananuzupyer AHanusupyer [IpaBUIBHO U SICHO
MpOTeKaHus (PU3NIECKOro Borpockl NeNel - ¢buznueckuit ¢buznyeckuil mporecc | aHaIu3upyeT
IIpoLecca U BBIABIISET 15,46-66,85-105 x| mporece ¢ ¢ HEOOIBIIUMU buznueckuit
3akoHOMepHOCTH. (V-1) 9K3aMeHy MTOMOIIBIO HETOYHOCTSIMHU. porecc.

HaBOIAIIUX
BOTIPOCOB.
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OO®bscHseT sBieHUe WK mpoiecc | OTBETH Ha Bribupaer Bribupaer ¢usnueckue | [IpaBUIbHO U SICHO
Ha OCHOBE (PM3MYECKUX 3aKOHOB Borpockl NeNe]- (hu3mYecKre 3aKOHBI, | 3aKOHBI, O0OBSCHSICT
15,46-66,85-105 k | onucHIBArOIIAE OIIMCBIBAIOIINE buznyeckuit
SK3aMEHY SBJICHUE WM SIBJICHAC MIM TIPOLCCC | rrygpiecc.,
IIPOLECC C HOMOIIBI0 | © HEOOML M
HABOJISLLIX HETOYHOCTSIMH.
BOIIPOCOB.
OTtBeThl HA 3anuceiBaeT
3anuceiBaeT Gpopmysibl, BOIIPOCHI hopmyisl, 3anuceIBaeT [IpaBuibHO
OMHCHIBAIOUINE YH3UIECKOE ABICHHE | NoNod()-66 82- | onuchIBaoLIKe (opmysl, 3aIMCBIBAET
M mpouece. Permaer gusnyeckue 101.112-119 K | (U3HUECKOE SBJICHHE | ONUCHIBAIOLIME popmyibl,
3a7ja4u. 3K3aMeHy C OLIMOKaMU. ¢u3nyecKoe SBICHUE | OMUCHIBAIOIIHE
(H-1) I[Tyraercs npu | € HEOONBIIMMH | (hU3HYECKOE
peieHuu HeroyHocTsMu. Ilpu | gaenenwue. Pemaer
(du3nueckux 3aaay. pEeLICHUN buznueckue 3agaun.
dbuznvecKoil 3amaun
HE MOXET JIOBECTH
pelIeHHE 10 KOHIIA.
[IIxana OLICHUBAHUS COOTBETCTBYET CTO CIIoI' TU(TY):
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14.

15.

16.

17.

18.

19.

20

21.

1. TunoBble KOHTPOJIbHBIE 3aJaHUS IVIsl POBeEHHUsI IPOMEKYTOYHOM aTTecTa
Mexanuka.

IIpocTtpaHcTBO W BpeMs, CHUCTEMBI OTCYETA. OCHOBHBIE =~ KMHEMaTHYECKHE
XapaKTEPUCTUKH KPUBOJIMHEWHOIO IBUKEHHUS: CKOPOE YCKOPEHHUE.

Kunemaruka BpamatreiabHOro JBUKEHMS: YIJIOBask CKOPOCTb M YIIIOBOE YCKOpPEHHUE, MX
CBSI3b C JJMHEHHON CKOPOCTHIO  YCKOPEHUEM.

IlonsTHE COCTOSTHUS MEXaHHMYSCKOM CUCTEeMBbI. 3aKOoHBI HproTOHA.

3aKoH coxpaHeHus uMmityibca. LleHTp nnepuuu.

MOMEHT UMITYJIbCa MATEPUATIBHON TOYKHA U MOMEHT CUJIbI MEXaHUYECKON CUCTEMBI.
MomeHT cuiibl. 3aKOH COXpaHEHHUsI MOMEHTA CHJIbl MEXaHUYECKON CUCTEMBI.

Cuuia, paboTa ¥ moTeHIIMAIbHAsI SHeprusi. KoHCcepBaTUBHBIE 1 HEKOHCEPBATUBHBIC CHITHI.
Pabora u kuHeTHUYECKasI SHEPTHUSI.

3aKoH COXpAaHCHHA ITOJIHOM MEXaHWYECKOMH OHCPI'MH B I10JIC ITOTCHUOHWAJIbHBIX CHJI.

. CBs13p MY CHJION M MMOTEHIMALHOW HEprueil. ['panneHT ckaasipHoil QyHKINN.
. YpaBHEHHE BpalICHUs TBEPAOrO TEIa BOKPYT 3aKPEIJIEHHOW 0ch. MOMEHT MHEPLUH.
. MomenT nnepunun. @opmyna Ilreitnepa.

. [IprHIMN OTHOCUTEIILHOCTH [Nanunes-OiHiuTelHA. ITocTynatel TEOpUU

OTHOCHUTCIIBHOCTH.

CoOnITHE. CI/IHXpOHI/I?»aI_II/If{ gacoB. OTHOCHTEIIBHOCTH OJJHOBPCMCHHOCTH. 3aMe,Z[J'IeHI/Ie
BpPCMCHH. COKpaH_ICHI/IC JJINHBI.

[IpeobpaszoBanus JlopeHua. PelsaTHBUCTCKHIT MHBAPHAHT-MHTEPBAI MEX]Yy COOBITHSIMU.
CrnoxxeHue cKopocTedl B PEIATUBUCTCKOM MEXaHMKE. PENATHUBUCTCKUI MMITYJbC. 3aKOH
COXpaHeHMsI umnyiabca. PenstuBuctckas osHeprus. CBsi3b MacCbl M JHEPrUU.
Kunernueckas sueprus.

3agauu Kk pazgeay 1

C BBIIKK OpOCHIIM KaMEHb B TOPU30HTAIILHOM HarpaBiieHud. Yepe3 2 ¢ KaMeHb yrall Ha
3emit0 Ha pacctosHud 40 M OT OCHOBaHUSA BbIIKH. ONpenenuTh HAYaJbHYIO U
KOHEUYHYIO CKOPOCTh KaMHsI.

Kamenp OpocaroT moja yrioM K ropus3oHTy. Pagumyc KpuUBH3HBI TpPaeKTOPUM B TOYKE
HaUBBICILIETO MoAbeMa paanyc kpuBu3Hbl R = 10 M. Onpenenure cKOpocTh B 3TOM TOUKE

JIunelHas CKOPOCTh TOYEK Ha OKPYKHOCTH Bpalllarolierocs qucka pasHa 3 m/C. Touku,
pacroyio’)keHHbIe Ha paccTossHUM 10cM Onmke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioByK CKOPOCTh BPAIIEHUs TUCKA.

YroObl ompenenuth KodGdUIMEHT TpeHus K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpyCOK MOJOXHIM Ha JOCKY M CTalIX MOJHUMATh OJMH KOHEI JOCKH JI0 T€X Iop, MOoKa
OpYcOK He Haual Mo Hel CKOJNB3MTh. JTO MPOM3ONIIO NMPH yIie HakioHa gocku 45°.
Onpenenure KO3PGUIUEHT TPEHUS?

.Ha IoJIy CTOHUT TCJIC)KKA B BUIC JIIMHHOMN JOCKH, cHAa0KEHHOM JIETKUMH KoJiecamu. Ha

OJIHOM KOHIIE JOCKH CTOHT 4eJIoBeK. Macca uyeinoBeka 60 ke, macca gqocku 20 xe. Maccoi
Kosiec mpeHeOpeub. TpeHHe BO BTyIKaxX He3HauuTelbHO. C Kakoil CKOPOCThIO Oyaer
JIBUTATHCS TEJIEKKA, €CIIM YEJIOBEK TOMUIET BJOJb JOCKHA CO CKOPOCTHIO (OTHOCHUTEIHHO
nocku) 1 m/c?

[Tnardopma B BUAe aucka paguycoMm | m Bpamiaetcst mo MHepuuu, aenas 606/mun. Ha
Kparw 1mIaTdhopMbl CTOUT YeJIOBEK, Macca KoTtoporo paBHa 80 xe. CKOIBKO 000OpPOTOB B
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MUHYTY Oyner nenaTh Iutargopma, €cld dYeloBeK mepeiaer B ee ueHTp? MomeHT
MHepIHH 1aTGopMbl paBeH 120 xe:>. MOMEHT MHEpIMH YeloBeKa PACCUMTHIBATH KaK
JUTSL MaT€PUAITbHOM TOUKH.

22. Kamens Gpomen BBepx noa yriaom 60° x mosepxnoctn 3emiu. Kunerudeckas sHeprus
KaMHS B HayaJdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHYECKYIO U
NOTEHIMAJIBHYI0 OSHEPrHM KaMHS B  HauBBICHIEW TOYKE €ro  TPaeKTOPHH.
ConpoTuBIeHHEM BO3/1yXa MPEHEOPEYb.

23. XokkeliHas maiida CKOIB3UT 5 M, €CIIU MPU OPOCKE il COOOIAaT Ha4aIbHYH CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3HT, €CIIH €l COOOIINUTh HAYalIbHYIO0 CKOPOCTh 4 M/c?

24. Tonkuii crep>keHb nauHOM 50 cm u Maccoit 400 2 Bpamaercs ¢ yrioBbIM YCKOPEHHEM 3
¢ 2 BOKPYT OCH, POXOJIANIEH 4epe3 cepe/IMHy CTEpKHs MEpPIeHUKYIAPHO K €ro JTHHE.
OrnpenenuTts Bpalaromui MOMEHT.

25. Haiitu paboty moabeMa rpysa MO HAaKJIOHHOM IUIOCKOCTH, eciu macca rpysa 100kr,
JUTMHA HAKJIOHHOM Tmockoctu 2 M, yron HakinoHa 30°, kosddumuent tpenus 0.1 u rpys3
JBIDKETCS ¢ ycKopeHuem 1 m/c2.

26. Ban maccoii 100 ke m paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunmuHapudeckon
MOBEPXHOCTU Baja MPUXKAIM TOPMO3HYHO KojoAkKy ¢ cuiod 40 H u uepe3 10 ¢ Ban
octanoBuiIcs. OnpeneauTb K03(pPUIUEeHT TpeHus.

27. KuHerndeckasi SHEPTHs BpAIIAOIIETOCs TBEPAOro Tena. J[IMHa TOHKOTO TPSIMOTO
crepxkHs 60 cu, a macca 100 2. OnpenenuTb MOMEHT UHEPLIMH CTEPKHS OTHOCUTEIBHO
OCH, IEPIEHANKYJIAPHOMN K €ro JJUHE U MPOXOAIICH Yepe3 TOUKY CTEPXKHS, yIaJIeHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

28. [IpennonokumM, 4TO Mbl MOKEM H3MEPUThH JIUHY CTepxkHS ¢ TOUHOCTHIO 0,1mxm. [Ipu
KaKOW OTHOCHTEIHLHOW CKOPOCTH JABYX MHEPIHAIBHBIX CHCTEM OTCYETa MOXHO OBLIO OBI
OOHapyX HUTh PEIATUBUCTCKOE COKpAallleHWe JJIMHBI CTEepXHS, COOCTBEHHasl JJIMHA
KOTOpOro paBHa 1 m?

29. B mabopatopHoii cUCTeMe OTCYeTa MU-ME30H C MOMEHTA POXKICHUS 10 MOMEHTA pacraja
nposieren paccrosHue 75 M. Ckopocte mnu-me3oHa paBHa 0,995 c. Onpepenuth
coOCTBEHHOE BpeMs KU3HM NHU-Mme30Ha. [lonHas sHeprus tena Bo3pocia Ha 1 JIxk. Kak
IIPU 3TOM U3MEHMTCS Macca Tesa?

Pazges 2 .J1eKTpoMaruHeTusm.

30. Dnexkrpuueckuit 3apsna. BzaumopeiictBue 3apsnoB. 3akoH Kynona. 3akoH coxpaHeHHs
IIEKTPUYECKOTO 3aps/a.

31. Dnektpuueckoe moje. Hampspk€HHOCTh AIEKTPUYECKOTo MOy W moTeHuuan. [Ipunnumn
CYyNEPIIO3ULIMU TTOJEH.

32.PaboTta cui O3JEKTPOCTATHUECKOTO TIIOJII TpH TepeMelmeHun 3apsna. Lupkymnsmms
BEKTOpa HANPSHKEHHOCTH OJIEKTPOCTaTHYECKOTO Toisa. [loTeHnmanbHBIA  XapakTep
ANIEKTPOCTATUIECKOTO MOJIS.

33.TloTok BekTOpa HANMPSHKEHHOCTH AJIEKTpocTaTndeckoro mois. Teopema ['aycca s
ANIEKTPOCTATUYECKOTO TIOJISI B BAKYyME.

34. [Ipumenenne Tteopembl [aycca K pacu€Ty DIEKTPUYECKHX TMOJNEeH 3apsHKeHHBIX
MJIOCKOCTH, IIWJIWHIpPA, cepsl, mapa.

35. [IpoBoaHMKH B 2NIeKTpudeckoM mofie. [lone BHyTpH 1 y TOBEPXHOCTH MTPOBOIHHKA.

36. DHeprust CUCTEMBbI HETOIBIKHBIX 3apsAfoB. DHEPIHs 3apsDKEHHOTO TPOBOJHHKA U
KOHJEHCATOpa. DHepruss U OO0bEMHAs TIUJIOTHOCTh HHEPTHUH DIIEKTPUUYECKOTO TOJIS.
DHeprus NoJSIPU30BaHHOTO JUAJIEKTPHUKA.
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37. Dnextpuuecknii TOoK. Cuna Toka. IlmoTHOCT, TOKAa. YCIOBHS CYyIIECTBOBAHUS
IIOCTOSIHHOT'O TOKA.

38. O600mEnHbIi 3akoH OMa B MHTErpasibHOM (popme. PasHOCTH MOTEHIIMAIOB, HATIPSKEHHUE,
OJ1C. 3akon [Ixoyns — Jlenna.

39. Maruutnoe nosne. MHAYKIUS MarHUTHOTO OJIs. 3aKOH Amriepa.

40.3akon buo — CaBapa — Jlammaca M e€ro NpMMEHEHHE K pPacuyéTy MarHUTHOTO TIOJIS
HPSIMOJIMHEHHOTO TPOBOJHUKA C TOKOM.

41. MarHuTHOE 1oJjie KpyroBoro Toka. MarHuTHbI MOMEHT BUTKA C TOKOM.

42. BuxpeBoil XxapakTep MAarHUTHOTO MOJs. 3aKOH IMOJIHOTO Toka (LMPKYISIHS BEKTOpa
MarHUTHON UHIIYKIUH).

43. JleficTBie MarHuTHOTO TOJs Ha ABwKymmwmiicsa 3apsa. Cuma Jlopenna. JIBrkeHue
3apsKEHHBIX YaCTHUI] B MATHUTHOM I10JIE.

44. MaruutHbli notok. Teopema ['aycca u1s MarHUTHOTO MOJIS.

45, SlBnenne 2JIEKTPOMAarHuTHON WHAYKIHH. 3akoH dapanes (3aKOH AJIEKTPOMArHUTHON
uHaykuuu). 3akoH Jlenma. SIBnenme camoumHAykuuu. MHIYKTUBHOCTH. 3aKoH
CaMOMHIYKIUU.

46. DHEprusi CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh SHEPTHH MAarHUTHOTO
OJISL.

47.3aK0H MOJHOrO TOKa JJIi MarHUTHOro MoJjs B BemiecTBe. HanpsykEHHOCTP MarHUTHOTO
OJISL.

48. YpaBHeHns MakcBeinia JUis 2JIEKTPOMarHuTHOTO 1ouist. TOK CMeleHuUs.

3anaum Kk pasgeiy 2

49. ]IBa 0IMHAKOBBIX TOYEUYHBIX 3apsa mo -2 MkKi Haxomsrcs B Toukax (0; O) u (2; 0)
NpSIMOYToibHOM cucteMbl kKoopauHaT (X; V), rme X, VY 3amansl B MeTpax.
OmnpenenuTs NPOSKIUIO Ha OCh 0X BEKTOPa HANIPSKEHHOCTH moJist B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO TIOJHOW OCTAaHOBKH NPOXOJHUT a-9acTHUIA B
OJHOPOJTHOM TOPMO3SIIEM Tojie ¢ HanpspkeHHOCThI0 2000 kB/M, ecnu HawanpHas
ckopocTb ee 20000 km/c? Macca yacTHIIbI 6,4 10" «r, 3apsan 3,2 10 19 K.

51. CBs3p MeXIy HaNpsOKEHHOCTBIO TMOJS M moTeHnuanoMm. ['padudueckoe nzobOpakeHue
AIIEKTPUYECKOTO TOJsI C IOMOIIBIO CHJIOBBIX JIMHMUH M 3KBUIOTEHIMAIbHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh NOTEHLMANOB Mex 1y Toukamu (-1, 0,0) u (1,0,0),
€CITM HAMPSHDKEHHOCTD dJIeKTpHueckoro moist E=2i+4j+3K.

52. TOHKHI CTEep)KEHb COTHYT B TONYKOJbHO. CTepKeHb 3apspkeH ¢  JIMHEWHOU
mnotTHocThio 100 HK/M. Kakytro paGoTy Hazio coBepuInTh, YTOOBI IEpeHecTH 3apsiy |
HK1 13 nieHTpa Kosbia B 06CKOHEYHOCTh

53. BBIUMCIUTD MEKTPUUECKUN MOMEHT AU, eciau ero 3apsan 10 uKi, mieyo 0,5cm.

54. beckoHe4Hasl TIIOCKOCTh HECET 3apsifl, PABHOMEPHO pacIpe/lelIeHHbIN C TOBEPXHOCTHON
miotHocTei0 1 MKKi/M2 Ha HEKOTOPOM pacCTOSHMM OT TIOCKOCTH TApaIeNbHO ei
pacnoyioxkeH Kpyr paauycom 10 cm. BpluMcIuTh MOTOK BEKTOpa HaNPSHKEHHOCTH
ANEKTPUYECKOTO MOJIS YEPES ITOT KPYT.

55. Ha oTpe3ke TOHKOro MmpsiMoro MpoBOJHUKA PAaBHOMEPHO PACIpPEENICH 3aps]l ¢ TMHEHHOMN
mnotHocThio 7 = 107 Ki/cy. BbMECIUTH TOTEHIMAN, CO3aBAEMBbIl STHM 3apsaoM B
TOYKE, PACIOJIOKEHHOW Ha OCH TMPOBOJHHMKA W YJAJICHHOW OT OJMKaWIIero KOHIA
OTpe3Ka Ha pacCTOSTHUE, paBHOE JUIMHE ATOIO OTpPE3Ka.

56. OnpesieuTh TUIOTHOCTH TOKa B JKEJIE3HOM MPOBOJHHUKE JUTHHOHW 10M, eciu mpoBOJ
HaXOJUTCs oA HanpsbkeHueM 6 B. Y aenbHoe conporuienue xene3a 98 HOM M.
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o7.

58.

59.

60.

61.

62.

63.

64.

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

74.

Toxk B nenu 6arapeun, 3/IC xoropoii 30 B, pasen 3 A. Hanpspkenue Ha 3axuMax OaTapeu
18 B. Haligute conmpOoTHBJIEHHWE BHEIIHEW YacTW 1€MW U BHYTPEHHEE COIMPOTUBIICHUE
OaTapeu.

IMpoBomuuk mmuaoi | = 20 cm ¢ maccoit m = 2 2, MOABEUICHHBI FOPU30HTAIBHO Ha
TOHKHUX IPOBOJIOYKAX, HAXOAUTCS B OJHOPOJHOM MAarHUTHOM IIOJI€, CHUJIOBBIC JIMHUU
KOTOPOT'O HAmpaBJICHbl BEPTUKAIBHO BBepX. [Ipu MpoXO0kIeHHH MO MPOBOJHHMKY TOKa
cuwiot | = 0,3 A oH OTKJIOHWIJICS TakK, 4TO MPOBOJIOYKH OOpazoBamu yron o« =17° ¢
BEepTUKAIbIO. HailT MHAYKIIMIO MAarHUTHOTO TIOJIA.

beckoHewHO JUIMHHBINA MPOBOJ 00pa3yeT KpyroBOW BHTOK, KacaTeJIbHBIA K mpoBoxdy. I1o
npoBoay uaer Tok cuiao | = 5 4. Hailitu paguyc BHUTKa, €CIM HaIPsSHKEHHOCTD
MarHuTHOTO ToJIsA B 1ieHNpe BuTka H = 41 A/m.

Kako#t Bpamaronuii MOMEHT ACHCTBYeT Ha paMKy C TokoMm cwiod | = 2 A4 mnpm
MOMEIIIEHUHU €€ B OJHOPOJIHOC MarHuTHOE ToJie ¢ uHaykmuen B = 0,2 Tz, ecnu pamka
conepxut N = 30 ButkoB mromansio S = 10 ¢, a mIockocTh paMku o6pasyer yroi =
60° ¢ TUHUAMH 11OJs?

BBIMHCIUTE MUPKYISIAIO BEKTOpa WHAYKIUU BIOJIh KOHTYpPA, OXBATHIBAIOIIETO TOKH
11=5 A, I>=7,5 A, texyumue B OJHOM HampaBieHuUd, U TOK l3=10 A, Texymwuii B
IIPOTUBOIOJI0KHOM HaIIPABJICHUH.

3apshKeHHas 9acTHUIla JIBFDKETCS B MATHUTHOM TI0JIE IO OKPY>KHOCTH CO CKOpPOCThIO U = 1
Mwm/c. Vanykuus marautHoro nonsa B = 0,3 7, paauyc okpyxaoctd R = 4 cu. Haiitu
3apsJl YaCTHIbI, eciM ee KuHeThueckas sHeprus W= 12 xaB.

3apspkeHHas YaCTHLIA JABMKETCS B MATHUTHOM TI0JI€ IO OKPY>KHOCTH CO CKOPOCTBIO U = 1
Mwm/c. Napykuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cu. Haiitu
3aps] YacTHIBL, eciii ee KuHerndeckast sHeprus W= 12 xaB.

Pasznea 3. Kosie6anus 1 Bos1Hbl. BostTHOBasi onTukAa.

W neanbHblil rapMOHUYECKHN OCHIMIUISATOP. Y PaBHEHUE UICATTBHOTO OCIUJUISITOPA U €T0
peuieHre. AMITIMTY/1a, 4acToTa U ¢a3a konedanus. KommiekcHas Gpopma npeacTaBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

BekTopHoe onucaHue Cl0XeHUs! KoJeOaHU.

[Ipumeps! konedaTeabHBIX IBUKEHUN pPa3IunYHON (GU3NYECKON TPUPOIBI.

DHeprus KonebaHui

CBo0OoHBIE 3aTyXarolue KoJieOaH!sl OCHUIIATOpA C MOTepIMU. BbIHY X 1eHHbIE
KoJIeOaHusl.

Bonubl. OGpa3zoBanne u pacnpocTpaHeHue BOJH. [IpoosibHbIE W TIOTIEPEYHBIE BOJIHBI.
@pOHT BOJHBI, BOJIHOBAas MOBEPXHOCTh. JlJIMHA BOJHBI U CKOPOCTb PACIPOCTPAHEHMS
BOJIH.

YpaBHeHUs MJIOCKOM U cepuueckoi Geryumx BosiH. BoinHoBoe uncio.

CBolicTBa 3J€KTPOMarHUTHBIX BOJH. CKOpPOCTh pPacHpOCTPAHEHUS AJIEKTPOMAarHUTHBIX
BOJIH. MI3myueHme 27€KTPOMarHUTHBIX BOJIH.

DHeprus AIeKTPOMarHuTHBIX BOJIH. OOBbEMHAS IIOTHOCTh SHEPTUH 3JIEKTPOMArHUTHOTO
nons. Bekrop YMoBa — [loliHTHHTa.

DOneKTpoMarHuTHasi TIPUPOJa CBETOBBIX BOJH. [IpuOMMmKEHHUs TEeOMETPHUYECKOM,
BOJIHOBOW U KBAHTOBOM ONTHKH.

WNuTtepdepeniiuss CBETOBBIX BOJH. YCIOBHS U HAOMIOACHHUS M CHOCOOBI peanu3aluu
(meton FOura, 6unpusma @penenst) OnTuyeckas pa3sHOCTb X0Aa. Y CIOBUS MaKCUMYMOB
U MUHMMYMOB HMHTepdepeHuuu. MHrepdepennns B ToHKUX IuieHkax. llonockl paBHOM
TOJIIIMHBI ¥ TIOJIOCHI paBHOro HakioHa. [Ipumenenue unTepdepenuun. Hudpaxius
cgeta. [Ipunmmn [roiirenca-Openens. JJudpakuus Openens u Opaynrodepa?
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75.Meron 3o ®@penens. udpaxmus Dpenenst Ha KpyrJioM OTBEPCTHH M JHICKE.
Hudpaknuonnas pemerka. [I[pumeHneHne ee B kaudecTBe crnektpometpa. Jlucmepeust u
pazpemaromas cuia. [lousrue o romorpaduu.

76. [Tonsipuzanusi cBETOBBIX BOJH. Buabl nmonspuszanuu. Crenenp nonspusanuu. CrocoOsl
noJiyueHus nojspusanuu ceera. [lonspusanus npu orpaxenuu. 3akoH bprocrepa.

77. IBoiinoe ny4uenpenomiienue. [lonspu3sanus cBeTa npy JBOHHOM JTy4eNpeIOMICHUH

78. Ionspuzanuonusie npu3mbl. [lonspousl. 3akon Mainoca.

79. PacnpocTpanenue cBera B BemiecTBe. HopmanbHas u  aHOMajbHas JUCIIEPCUS.
DNEKTpPOHHAs TEOPUS IUCIEPCUH.

80. Ilornmomenne cBera B BemecTBe. 3akoH byrepa-JlambGepra-bepa. Ocobennoctu
MOTJIOUIEHMS B Pa3pEKEHHBIX I'a3aX U CIUIOIIHBIX Cpeax.

81. Paccesinue cBeta BeuiecTBOM. PaneeBckoe paccesinue. MolieKymsipHOe paccesiHue.

3apaum k pasaeiay 3

82. Touka coBepIaeT rapMOHUYECKHE KOJIeOaHHUsI, ypaBHEHHE KOTOPBIX MMEeT BUA X = A Sin
ot, Tie A=5 cM, ©=2 ¢~ 1.Haiitu MomeHT BpeMenu (Omkaifimii K Hayamy OTCYETa), B
KOTOpBIii MoTeHIManbHas sueprus Touku 17 =10 * JIx, a Bo3pacraromas cuina F= +5-10
3 H. OnpenenuTs Takxke (aszy KonebaHuii B 5TOT MOMEHT BPEMEHH.

83. Touka coBepIIaeT rapMoOHUYecKe Koliebanus. B HEeKOTOpBIi MOMEHT BpeMeHH!
CMeIIeHne TOYKH X = 5 ¢M, CKopocThb ee v = 20 cm/c 1 yckopenue a = -80 cm/c 2. Haittn
[MUKITUYECKYIO YacTOTYy U IIEpHUOo/1 KojiebaHui, a3y KojaeOaHull B pacCMaTpHUBACMbIi
MOMEHT BPEMEHH U aMIUIUTYAY KOoueOaHui.

84.JIpa rapMOHHMYECKHX KoJjeOaHWs, HAlpaBICHHBIX IO OJHOW TPSAMOU, HMEIOIINX

OJIMHAKOBBIC AMIUTUTYABl W TEPUOJBI, CKIIAABIBAIOTCS B OJHO KoJieOaHWE TOH XKe
amruTyabl. Haiiti pasHocTh (a3 ckiiaapIBaeMbIX KOJICOAHUH.

85. OmpenenTh CKOPOCTHh PACIPOCTPAHCHUS BOJH B YIPYIOW cpejie, eciu pa3HocTh (a3
KONeOaHui JIBYX TOYEK CPEIbl, OTCTOSMMUX APyr oT apyra Ha 10 cwm, paBaa 60° wu
gacTtoTa Kojaebanuit 25 ['y.

86. JlaHbI XapaKTepHUCTHUKH JIBYX KOJIeOAaTeIbHbBIX JIBIKCHUH MaTepuaabHoi Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3HocTh (a3 mexay aTumMu KoeOanusmu /4. HavansHas dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alUILINTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaHusl.
[TocTpoiiTe BEKTOPHYIO JUArpaMMy CII0KEHHUS.

87. JlaHbl XapaKTepUCTHKH JBYX KOJIE€OATEIbHBIX JBIKEHUI MaTepuanbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy aTumMu Kosiebanusmu nu/4. HauanbHast dasza
OJIHOTO M3 HUX paBHA HYJNIO. 3alHIINUTE YpaBHEHHE PE3YIbTUPYIOILIETO KOJIeOaHusl.
[TocTpoliTe BEKTOPHYIO JUArPaMMY CIIOKEHHUS.

88. HaiitTu cMmelmieHne OT TMOJIOKEHHs] pPAaBHOBECHS TOYKM, OTCTOSIEH OT MCTOYHHMKA

KOJIeOaHWH Ha pAcCTOSHUM (= A /12, nns momenta t=T/6. Awmmuuryna kosjeOaHuUs
A=0.05 m.

89. Iinockast aneKTpoMarHuTHas BOJIHA PAacCpOCTPAHAETCS B BaKyyMe. AMILIUTY1a
HAINPSDKEHHOCTH AJIEKTPUIECKOTO oISt BOJHBI Em = 50 mB/m. Haiitu ammutyny
HANPSDKEHHOCTH MarHUTHOTO TOJIS.

90.B omHOpOIHOW HM3OTPOMHOW cpere ¢ & = 3 W u =1 pacrnpocTpaHseTcs TUIOCKast
JIEKTPOMAarHuTHas BOJHA. AMIUIUTY/1a HANPSKEHHOCTHU 3JIEKTPUUECKOTO MOJIsI BOJIHBI £y
= 10 B/m. HaiiTi aMmimuTyny HanpsHKeHHOCTH MAarHHUTHOTO TMOJIst U ()a30BYHO CKOPOCTh
BOJIHBI
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91.

92

93.

94.

B ompite OHra Ha myru ogHOro W3 HWHTEp(EPUPYIONIMX Jydeld IoMemnaiach
NEPIEeHIUKYIAPHO 3TOMY JIy4y TOHKAsl CTEKJIIHHAS IJIACTHHKA C MTOKa3aTeleM TOMIICHUS
n = 1,5, BcleACTBUE 4Yero LEHTpalbHas CBETJas I0JIoca CMeEIalach B IOJOKEHHE,
MEepBOHAYAJILHO 3aHUMAaeMOE ISATOM CBETJION MOJIOCOH (HE cuuTas IEeHTpaIbHOM). JlmmHa
BOJIHBI nasiatoniero ceeta A = 0,5 mxm. Onpenenuts TONMUHY d TUIACTHHKH.

.Ha TOJICTYHO CTCKIIIHHYIO IINTACTUHKY HaHCCCH TOHKHM CJIOH IIpo3pavyHoOro BEHIECTBa C

nokasareneMm npenomiaeHus n = 1.3. IlnactuHka ocBelleHa NapauieIbHbIM ITYYKOM
MOHOXPOMaTHYECKOIr0 CBeTa C JUIMHON BOMHBI A = 640 xm, majaoomuM Ha TUIACTUHKY
HOpMaibHO. Kakyl0o MHUHHMalbHYIO TONMIIUHY Omin JODKEH HMETh CIIOH, YTOOBI
OTPa)KEHHBIN My4YOK UMEJT HAUMEHBIIYIO SIPKOCTh?

Mupuna wuHTephepeHIMOHHONM mojockl. Ha MbUIBHYIO IUIGHKY C [OKa3aTelleM
npegomiieHuss n = 1.3, HaxoAsuyrocs B BO3/AyX€, MAJacT HOPMAJIbHO IIyYOK Jydeu
Oenoro ceera. Ilpu Kakoil HaWMEHBIICH TOMIIMHE Omin IUIEHKH OTPa)KCHHBIH CBET C
mmHON BonmHBI A = 0,55 mrm OKaxkeTcss MakCUMabHO YCHUJICHHBIM B PE3YNIbTaTe
uHTephepeHIun’?

Ha auadparmy c xpyrisiM oTBepctiem auamerpoM d = 4 yum magaeT HOPMalbHO
napauleNbHbIA MYYOK JIydeld MOHOXPOMATHYECKOTo CBeTa ¢ UIMHON BOMHBI A=0,5uxm.
Touka HaOMIOICHHUS HAXOJWTCS HA OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckosbko 30H K @penenst ykmaapiBaeTcsi B OTBepcTHH? TeMHOE WM CBETJIEE MATHO
MOJIYYUTCS B IIEHTpe AU(PaKIMOHHONW KapTHHBI, €CJIM B MecTe HaOII0JCHUI TOMECTHUTD
9KpaH?

95. Ha mudpakimoHHYI0 pemieTKy majgacT HOpMaabHO MOHOXPOMATHYCCKUI CBET C JJIMHOMN

BOJIHBI A = 410 nu. Yron Agp Mmexy HanpaBiIeHUSIMH HA MAKCUMYMBI TIEPBOTO U BTOPOTO
nopsiaikoB  paBeH 2°21'. OnpenenuTs YWCIO 7 IITPUXOB HA EIUHUILY JJIUHBI
TU(PPaKINOHHON PEIIETKH.

96. Ha nudpakunoHHyto pemerky, coaepxaiyto # = 400 mrpuxos Ha 1 mm, mamaet

HOPMaJIbHO MOHOXPOMAaTHYECKHA CBET ¢ JUHON BOJHBI A = 0,6 mxm. Haiitu oOmiee
ypcio N audpakinoHHBIX MAaKCHMYMOB, KOTOPBIE JTaeT 3Ta pemerka. OnpeaeauTs yrou
@ nudpakum, COOTBETCTBYIOIIHMH MOCIEAHEMY MAKCUMYMY.

97. Kakoii HauMeHbIIel pasperiaroniei cuinoi R nomkHa o6nanate audpakiunoHHas

98.

penreTka, YToObI C €€ IMOMOIIBI0 MOKHO OBUTO Pa3pelInTh JIBE CIIEKTPAIbHBIC THHUN
Kaius ¢ muHaMu BoiH A1 = 578 um u A2 = 580 nu? Kakoe Hanmenbiiee uncio N
HITPUXOB JTOJDKHA MMETh 3Ta PEIIeTKa, YTOOBI pa3perieHne ObliI0 BO3SMOXKHO B CIIEKTPE
BTOPOTO Mopsiaka?

Crenenp noaspuzauy P 4acTUYHO MOJIIPU30BaHHOTO cBeTa cocrasiseT 0,75.
OmnpenenuTh OTHOLIEHUE MAaKCUMAIIbHONH HHTEHCUBHOCTH |max CBETa, MPOITYyCKaeMOTo
aHAJIM3aTOPOM, K MUHUMAIBHOH |mix.

99. Yron o Mexay TUIOCKOCTSIMU MPOITYCKaHUs TOJsIpru3aTopoB paBeH 50°. EcTecTBeHHBIH

100.

101.

CBET, IPOXO/ISI Uepe3 TaKylo cCUCTeMy, ociiadisieTcs B n = 8 pas. [IpeneOperas morepeit
CBeTa MPH OTPAKECHUH, ONPECTUTh KOdpGHIMEHT K morioneHus cBera B OISIPOUIax.
VYron bproctepa &z npu nmajieHUM CBeTa U3 BO3/lyXa Ha KPUCTAIIIT KAMEHHOW COJIU
paBeH 57°. OnpenenuTs CKOPOCTh CBETA U B ’TOM KPHUCTAJLIE.

Koad¢uimenT nornomieHus HEKOTOPOTo BELIECTBA JIJIsI MOHOXPOMATHYECKOTO
cBeTa onpeieeHHoi amuHE! BomHb o = 0,1 ¢y L. OnpeenuTs TONIMHY X BEIIECTBA,
KOTOpasi HeoOXoarMa JIIs ocitabneHus ceera B K = 2 pa3a. [lotepu Ha oTpakeHHe cBeTa
HE YYUTHIBATh.
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Paznen 4 .TepmoaunaMuka U MoJieKyJIsipHas pusuka

102. N3oxopuieckuit, 1300apruuecKuii, U30TEPMUUECKUH, aradaTHYECKU MPOLECCHI
B UJIeNIbHBIX Ta3ax. [IpeoOpa3oBanue TEIUIOTH B MEXaHUYECKYIO paboTy.

103. BuyTpenHss sHeprus Tena. BHyTpeHHss SHEprus U1ealbHOIO rasa.
Tennoemkocts. TemnoemkocTs TBepABIX TeN. 3akoH Jrononra u Itu.

104. OOparumbie U HeoOpaTuMble Tporecchl. llepBoe Hauago TEpMOJAMHAMUKH.
TermnmoeMkocTh. YpaBHeHue Maiiepa.

105. TepMoguHamuyeckoe  paBHOBecMe UM Temmeparypa. HyneBoe — Hayano
TEPMOJMHAMUKHU. DMIHUpUYecKas TeMiieparypHas mkaia. KBazuctatuueckue mporecchl.
YpaBHeHHe COCTOsIHUA B TCPMOJUHAMUKE.

106. OO6patumbie U HEOOpaTUMBbIE Tporiecchl. BTopoe Havamo TepmoauHaMuku. [{uki
Kapno. OHTpomnus.

107. JaBnenue raza ¢ Touku 3peHus MKT. CBsi3p TEMI0EMKOCTH C YHCIOM CTENEHEH
CBO0OO/IBI MOJIEKYJI Ta3a.

108. Makpo- u  mukpococtostHus.  CTaTUCTHUECKMH BeC H  BEPOSTHOCTH
MakpococTosiHus. DazoBOe MPOCTPAHCTBO.

109. Pacnpenencnne MakcBeiuia MOJIEKyJd HealbHOro ra3a. Hawbonee BeposiTHas,

CpeImHsiE W CpeIHEKBaJpaTHYHAs CKOPOCTH. OKCICPUMEHTAILHOC OOOCHOBAHHE
pacnpenenenus Makcsesa.

110. Pacripenencune bonpimana u 6apomerpudeckas popmyia.

111. Yucno CTONIKHOBEHUN U JUIMHA CBOOOJHOTO mpodera MOJeKys MIealbHOTO Tasa.
OMmnupuueckue ypaBHeHus nepeHoca: ®Puka, Pypre u Hprorona. Penmakcamus
COCTOSIHHIO paBHOBecHs. CpeaHee YUCIIO CTOJKHOBEHUH

3anaum k pasneny 4

112. Omun rpamMMm renuss Obim Harper Ha 100°C mpu THOCTOSHHOM JaBJICHHH.
OnpenenuTh KOJWYECTBO TEIUIOTHI, TIepelaHHOE Ta3zy, pabdoTy pacuMpeHus u
IpUpalieHle BHYTPEHHEH SHepruy rasa.

113. VYriekucsiii ra3 paciMpseTcs Mpyu MOCTOSHHOM JaBieHuu. Onpenenuts padboTy
pacimpenus, eciu rasy nepeaano 4,2-10% /e TennoTsr.

114. I"a3, 3anumaBImii 06bem 11 2 moa nasnenueM 10° I7a Gb11 H306apHYeCKU HATPET
ot 20°C 10 100°C. Onpenenuts paboTy paciIupeHus.

115. B Gannone emkocthio 24 1 HaxoguTcs BoxopoAd mpu temmeparype 15°C. Iocne
TOTO KaK 9acTh BOAOPO/A H3PACXOI0BANH, AABIEHNE B OaIoHe moHM3uIock Ha 4-10°71a.
Kakoe koianuecTBo BoJopoa 6110 U3pacXoa0BaHO?

116. Haiitu u3MeHeHue SHTponuu Mpu H300apUUECKOM pacIIMpeHuu 4 2 a3oTa OT
o0béma 5 21 10 00BEMa 9 1.

117. Onpenenuth TeMmMmeparypy rasa, €clid CpeOHsiss KHWHETHYecKas dSHeprus
TIOCTYTIATENBHOTO ABHKEHHs ero Monexyn 1,6-107° [Txc.

118. Kakas onst MoyieKys KUciopoa 06aaiaeT CKOPOCTAMHU, JISKAIMMU B HHTEpBaJe
ot 910 10 911 wm/cex, ecniu Temnepatypa raza 400°K?

119. B kabune Bepronera GapoMerp mokasbiBaeT 675 mm pm.cm. Ha kakoil BeIcOTE

JICTHT BEPTOJIET, €CJIM HA B3JICTHOW IUIOMAAKe Oapomerp mokaswiBain 750 mm pm. cm.?
TemnepaTypy Bo3/lyXa CUMTaTh HEU3MEHHOW U paBHOU 17°C.

Pa3nea 5. KBantoBas puszuka
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120. TennoBoe u3nydeHue u JroMuHecHeHrs. CeKTpalbHbIe XapaKTePUCTUKU
TeIrI0BOTO M3nydeHus. 3akonbl Kupxroda, Credana-bonpiimana 1 3aKOH CMeIIEHUS
Buna. A6contoTHO YepHOE Telo.

121. ®dopmyna Penes-J/»xuHca n «yapTpaduosneroBas katactpoday. ['umoresa
kBaHTOB. ®opmyina [Inanka. KBaHToOBOE 00BsCHEHUE 3aKOHOB TEIIJIOBOI'O U3YUYEHHUS.
KopmyckynsapHo-BOTHOBOH Ayalli3M CBETA.

122. dotoadp ekt u 3¢ ekt Komnrona. YpasHenue DitHiuTeina ast porospdexra.
123. Omnbit bote. Topmosnoe uznydyenue. ['mnotesa ne bpoitsst. OnbiTel J{3BUCCOHA U
Jxepmepa. Audpaxmus mukpoyactu. [Ipunuun Heonpenenennoctu I eitzenbepra.

124. BonnoBas ¢yHKIUS, €e CTaTUCTUYECKUI CMBICI U YCJIOBHUS, KOTOPBIM OHA

JIOJIKHA Y/10BJIETBOPSTH.
125. CranuonapHoe u HecranroHapHoe ypaBHeHue lllpeaunrepa.
126. KganroBas yacTuiia B OZIHOMEPHOH MOTEHUUAIBLHON siMe. OqHOMEpPHBIN
HNOTEHIMAIBbHBII Opor 1 6apwep.
127. CoctosiHue MUKPOUYACTHIIB B KBAHTOBOW MexaHHKe. [[oHsATHE O BBIPOXKICHUU
SHEPreTUYEeCKUX YpOBHEH.
128. Tlpencrarienue GU3MUECKUX BEIWYUH ornieparopamu. OniepaTtopbl KOOPIMHAT,
UMITYJIbCA, MOMEHTA UMITYJIbCa, TOTEHIUATIBHON U KUHETUYECKOM SHEpIHH.
129. Cramuonapuoe ypaBHenue Llpenunrepa ans aroma Bogoponaa. BoiaHossie
¢GyHKLIMHU 1 KBaHTOBBIE yncia. [IpaBuiia oTO0Opa A1 KBAHTOBBIX MIEPEXOJI0B.
130. CoOcTBeHHBI MEXaHHMUYECKHI U MAarHUTHBI MOMEHTHI 3JIEKTpOHa B aToMe. OmbIT
[lItepna u I'epnaxa.
131. Crnun-opOuTambHOE B3auMoeicTBHE. TOHKAs CTPYKTYpa aTOMHBIX CIIEKTPOB.
132. Crpoenue aTOMOB U NEPUOIMYECKAs CCTeMa XUMHUYECKUX 1eMeHToB J[.1
Mengeneesa. [lopsaok 3anoaHeHHs! 3JEKTPOHHBIX 000JI0UEK.
133. BekropHas MOzeIb MHOTO3JIEKTPOHHOI'O aToMa. THIIbI CBSA3EH.
XapakTepUCTUYECKUE CIIEKTPHI ATOMOB.

3agauu Kk pazgeay S

134. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METalIa 3JEKTPOHbI, KOTOPbIE
MOJTHOCTBIO 3aJIEP’KUBAIOTCS PA3HOCTHIO MOTeHIIManoB U =3 B, ecnu hoTodddext
HAYMHAETCS TIPH JJTMHE BOIHBI cBeTa A = 0,5 MKM.

135. B pe3ynbrate a¢pdexra Komnrona ¢poroH ¢ sneprueit € = 1,02 M»>B paccesuics Ha
CBOOOJHOM 3JIEKTpOHE Ha yroa @ = 150°. OnpenenuTs 3HEPTUIO & paccestHHOro (oToHa
Y KHHETHUYECKYIO SHEPrHI0 7 3JIEKTPOHA OTAauu

136. [TpoToH o6nanaeT KHHETHYECKOH sHepruel 7, paBHOW SHEPTUU MOKOs Eo.
Onpenenutsb, BO CKOJIBKO pa3 U3MEHHUTCS JUIMHA BOJIHBI A 1e bpoiins nporoHa, eciu ero
KUHETHYECKasi SHEpTHsl yBEJIMYUTCS B n = 3 pasa.
137. .Yactuia B MOTCHIMAIBHOM SIIMKE MUPUHOHN | HAXOMUTCS B HU3IIEM
BO30YKIEHHOM COCTOSIHUH. OTNpeeTuTh BEPOSITHOCTh HAaXO0XKJI€HUS 4aCTULIbI B
unrepsaie ot 0 1o 1/2.
138. Yacruia B MOTEHIIMAIBEHOM SIIUKE NIMPUHON | HAXOAUTCS BO BTOPOM
BO30YXJIEHHOM COCTOSTHUH. ONpeaAeTuTh BEPOATHOCTh HAXOXKICHHS YacTUIIbI B
uHTepBaie ot I/3, paBHOyaIeHHOM OT CTEHOK.
139. InuHBI BOJH KOMIIOHEHT XKEJITOro AyOJieTa pe30HAHCHOHN TMHUH HATpus,
oOycnoriieHHOTO TIepexoioM 3P-3S, pasaer 589,00 u 589,56 uM. HaiiTi BenmuauHy
pacuieruienus 3P-tepma B 3B.
140. Bemmcarh crieKTpaJibHbIe 0003HAYSHHUS TEPMOB aTOMa BOJIOPO/IA, IIEKTPOH
KOTOPOT'O HAXOJUTCS B COCTOSIHUY C TJIaBHBIM KBaHTOBBIM YHCIIOM N=3.
141. CkoabKko U Kakue 3Ha4eHHs KBAaHTOBOT'O 4Kcia J MOXKET UMETh aTOM B COCTOSIHUU
C KBAaHTOBBIMU YucClIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?
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142. Onpenenuth OTHOIICHHUE JUTMHBI BOTHBI A1 J1e bpoiis mpoToHa K JJIMHE BOJHBI
A2 ne bpoins a-uacmuysl, IpolIeANINX OJUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh
noreHimaios U =1171B.

143. Onpenenutb OTHOUICHHUE JUIMHBI BOJHBI A1 J1e Bpoiiis mpoToHa K JJIMHE BOJIHBI
A2 ne bpoins a-uacmuybsl, IpOLIEANINX OJUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh
noteHimaios U =1171B.

144, Cpe/Hee BpeMs XKH3HN aTOMa B BO30YkIeHHOM cocTossHnn At ~1078 ¢. TIpn
nepexojie aToMa B HOpMaJIbHOE COCTOSIHUE UCITyCKaeTCsl POTOH, CPEeIHAS JUIMHA BOJHbI
(1) xotoporo paBHa 400 Hm. OLIEHUTH €CTECTBEHHYIO MIUPUHY AA H3IydaeMoi
CHEKTPaJIbHOM JTMHUU, €CITH HE TPOUCXOINUT €€ YIITUPEHHUS 3a CUET JPYTUX IPOIECCOB.

145. MOHO3HEpPreTUYECKU My40K AIEKTPOHOB, MPOLIEAIINX YCKOPSIOLULIYIO Pa3HOCTh
notenuuanoB U = 20 kB, BRICBEUUBAET B IICHTPE dKPaHa AIEKTPOHHOIYYEBOM TPYOKH,
JuiiHa Kotopoit | = 0,5 m, marHo paguycom r = 1072 em. [Tonp3ysch COOTHOIIEHUEM
HEONPEIeTICHHOCTEH, OMPeIeNIUTh, BO CKOJIBKO Pa3 HEOMPEAEICHHOCTh AX KOOPANHATHI
9JIEKTPOHA Ha SKpaHE B HANPABJICHUU, IEPIICHIUKYIIPHOM OCH TPYOKU, MEHBIIIE
paauyca I msiTHa.

146. Haiitu mocrosiuuyto ITnanka h, eciu u3BecTHO, YTO 3JEKTPOHBI, BHIPHIBACMBIC U3
MeTaJlJIa CBETOM C JUTMHOW BOJIHBI A1 = 3,6 MKM, TIOJTHOCTBIO 33JICPKUBAIOTCS PA3HOCTHIO
NOTEHIMAJIOB Uy =6,6 B, a BBIppIBa€Mble CBETOM C JJIMHOW BOJHBI A2 =0,65 mrxm —
Pa3HOCTBIO MOTEHIIUANIOB U2 =16,5 B.

147. HaiiTi yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METaIA JIEKTPOHBI, KOTOPbIE
TIOJTHOCTBIO 33/IEP’KUBAIOTCS PA3HOCTHIO MOTEHIUAIOB U =3 B, eciiu poTodddext
HAYMHAETCS IIPU JUIMHE BOJIHBI cBeTa A = 0,5 MKM.

Pa3nes 6. OcHoBbI GU3NKH A/APa U 3JIEMEHTAPHBIX YaCTHULI.

148. CtpoeHue aTOMHOTO siipa. SlaepHbie cuibl. DHeprus cBsa3u sapa. Jedext macchl.
149. PannoakTuBHOCTE.

150. Snepusle peakunu. Peaknuu neyieHns U CHHTE3a.

151. DneMeHTapHble yacTullbl. Knaccudukanus snementapubix yactuil. [Ipespaiienne

HaCTHII. 3aKOHEI COXpPAaHCHUA B MUPC DJICMCHTAPHBIX YaCTHUII.

3apaum k pasaenay 6

152. Hazoure cuMmBonnyeckre 0003HauSHHs 1ep U30TONOB BOJIOPOJIa U HA30BUTE
uX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpoe CIPaBEATUBO /Ui MHOTHX JIETKHX
A7ep, ONPENETUTh CPEIHIOI 0OBEMHYIO IUNIOTHOCTH 3apsizia sapa.

154. Snpo Gepunnus 4'Be 3axBaTuio snektpon u3 K-obomouku aroma. Kakoe sapo
obpasoBaiiock B pe3ynbTaTe K-3axBara.?

155. JlBa sinpa renust 2*He cnuauch B 0HO PO, M HPU 3TOM ObLT BBIOPOILEH MPOTOH.

VYKaXuTe AP0 KAKOT0 3JIEMEHTa 00pa30Baioch B Pe3yJbTaTe TAKOTO MPEBPAICHHS.

IIpn cpade »5Kk3ameHa, CTYIEHT TMOJy4yaeT JBa BOIpoca M 3aJady U3 TIEpeyHs,

MPUBCACHHOI'O BBIIIC.

BpeMmst moaroToBku CTyI€HTa K YCTHOMY OTBETY Ha BONPOCHI - 10 45 MUH.
5. Meronnueckne MarepuaJbl 1Jsl ONpeJejieHUs] MPOLeAYpP OLEHUBAHUSI 3HAHMH,
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YMEHHI U HABBIKOB, XapaKTEePHU3YIOLIUX ITANbI (JOPMUPOBAHUA KOMIIETECHIIHI.

IIpomexyTouHas arrecTanuss @O TUCLUUIUIMHE IPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTII CTO CIIGI TU(TY) 016-2015. KC YK/IB Ilopsimok mpoBeaeHus: 3a4€TOB U
JK3aMCHOB.
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