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1. Hepeqenb INIAHUPYEMBIX PE3YyJabTATOB oﬁyqem/m Mo AUCHHUIIMHE, COOTHECECHHBLIX C IUIAHUPYEMBIMH pe3yJibTaTaMH OCBOCHUHA

00pa3oBaTeJIbHOM POrPAMMBI.

B pesynbrare mist ocBoeHUs 00pa3oBaTeIbHOM MporpaMMbl OakagaBpruaTa 00y4aroLUIHics JOKEH OBIAAETh CICAYIONMMHU PE3yIbTaTaMu

o0yueHus 0 AUCITUTUIHHE:

Kon n nanmenosanue HanmenoBanue nunaukaropa JleckpunTopsl
obuienpodheccnoHanbHOM JOCTHXKEHUST  001IenpodecCHOHATbHBIX
KOMIIETECHITNN KOMIIETEHIIUHA
OIIK-2. 3HaTh:

Crioco0eH HUCIoIb30BaTh
MaTeMaTH4YeCKue, (PU3nIECcKue,
(U3NKO-XUMUYECKUE, XUMHUUECKUE
METOJIBI [T PEIICHUS 3a/1a4
npodecCHOHANBEHON AeATENEHOCTH.

OIIK-2.4.
Hcnons3oBanne GU3MIECKUX 3aKOHOB U
MPUHIIUIIOB B cBOEH

pohecCuOHATBHON e TENbHOCTH.

- OCHOBHBbIE (PM3NYECKHE BEIUYMHBI U (PU3NYECKHE KOHCTAHTBI, UX
OTIpe/IeNICHUE, CMBICII, CIIOCOOBI M eTUHUIIBI X m3MepeHus (3H-1);

- OCHOBHBIEC 3aKOHBI (PM3UKHU, OMUCHIBAIOLINE (PU3NUECKUE SIBJICHUS U
IPOILIECChl; OTPaHUYEHUsT HPHUMEHEHMs 3aKOHOB, OOJACTH MPUIIOKEHUS
3aKOHOB (PM3MKHU B MPAKTUUECKOM aesTenbHocTh (3H-2);

Ymers

- TpOaHAJU3UPOBATH YCIOBHS MPOTEKAHUs (PU3UUECKOTO Mpolecca u
BBISBIISICT 3aKOHOMepHOCTH. (Y-1)

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

Biaagers HaBbIKAMU:
- WCIIOIB30BaHUSI ~ OCHOBHBIX  OOMIE(U3UYECKUX  3aKOHOB M
MIPHUHITMIIOB B BAKHEHIIINX MPAKTHUYSCKUX mprnokenusx (H-1)




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

Bb1.0.07 ®usuka

Mecto aucuuminabl B OOIL.  Jlucummmaa «®uszuka» OTHOCHTCSA K 00sS3aTeIbHOU
qactu® Bioka 1 «luctummuHeD 00pa30BaTeIbLHON MPOrpaMMBbI OaKaIaBpHaTa.

N3yuaercs: B 3a0uHOl (hopme 0OydeHHS - Ha TIEPBOM Kypce, BO BTOPOM CEMECTpE;
Y Ha BTOPOM KYypCE B TPEThEM M YETBEPTOM CEMECTpax cemecTpe,”.

O0BEM QUCLHUILUIMHEL COCTABIAET & 3.€.

du3nka co37AaeT YHHBEPCATbHYIO 0a3y UIsi HW3ydeHHUs OOmIenpoPecCHOHAIBHBIX U
CHEIMANIbHBIX JUCIHILTUH, 3aKJIaAbIBaCT PYHIAMEHT MOCIEIYIONEro 00y4eHHus B MarucTparype,
acniupantype. OHa 1aéT meapbHOe MPEeACTaBICHUE 0 PU3NICCKUX 3aKOHAX OKPYXKAIOIIET0 MUPA B
UX €IUHCTBE W B3aUMOCBSI3U, BOOPYKaeT OakanaBpoB HEOOXOIUMBIMU 3HAHUSIMHU JUIS PEIICHUS
Hay4YHO-TEXHUYECKHUX 3a7a4 B TEOPETUUECKUX U MPUKIIATHBIX aCIIeKTaxX.

B MeronuyeckoM IuiaHe AUCHMILTAHA OMUPAETCS HA 3HAHUS MO (U3MKeE, TOTyYeHHbIC B
mikosie. OcBoeHHe Kypca (PU3MKM HEOOXOAMMO Kak IpeAllecTBYIOIIee Ui psaa JIpYyrux
JUCLUIIINH: (QU3MUecKas XUMHUS, AHAIUTHYECKAass XUMHUSA H (U3HUKO-XUMHUYCCKHUE METOIbI
aHajmn3a, MPUKIAIHAsg MEXaHUKa, SJICKTPOTEXHUKA U MPOMBIILJICHHAS 3JIEKTPOHUKA, TIPOIIECCHI U
arnmaparbl XUMUYECKON TEXHOJIOTHUH, KOJUTOUIHAS XUMUS, KPUCTALIOXUMHUS ..

®opmbI TpoBeaeHns 3ausaTHiL.' B X0/1e caMOCTOSTEbHOM PaGoTHI CTYICHTHI IOTY4ar0T
TCOPCTUUCCKHUEC 3HAHM A, KOTOPBIC 3aKPCIVIAIOTCA IIPpHU PEIICHNHU 3a1a4 U BBIITIOJITHCHUN
KOHTPOJIbHBIX paboT. OCHOBBI TEOPUU AUCLUIUIMHBI U3j1araeTcs Ha Jekiusx [lomyueHHble
3HAHUS 3aKPETUISIFOTCS Ha JTA0OPATOPHBIX U MPAKTUYECKUX 3aHATUAX. B X07e KOHTaKTHOU
paboThl CTYAECHTHI UMEIOT BO3MOKHOCTB IOJTYYHUTh OTBETHI Ha BOIPOCHI, KOTOPBIE MOSBUIINCH B
X0JI€ CAaMOCTOSITENIbHON paboTHl.

ITpomerxyTouHas aTTecTanus OCyLeCTBIsAETCS B (hOpME IK3aMEHa.

DopMa NPOMEKYTOYHON ATTECTALMH - DK3aMEH.
Kparkoe cogepkanue AuCHUMIINHBI:
Paznen 1 -MexaHuxka.
Paznen 2 -DnexkrpoMarHeTusm.
Pasnen 3 -KoneOauns u BoiHbl. BosHOBAS onTHKA.
Pa3znen 4 - ®usnueckas TepMOAMHAMHUKA.
Paznen 5 -KBantoBas dusuka.
Paznien 6 -OcHOBBI GU3MKH SApA U HIIEMEHTAPHBIX YAaCTHII.
Pe3yabTaT M3ydeHus: AMCUMILIMHBI: cDOPMUPOBAHHOCTH (M1 (OPMUPOBAHUE YACTH)
komnetermuu OIK -2

3. O0beM AUCHUIIIMHBI.

Bceero,
aKaJeMHYECKUX

Bun yuebHo# paboThl qaCOB

Ounas hopma

! Onpenensercs yueGHbIM mI1aHOM
2 Ompepensercs yu4eOHbIM IIAHOM
® Ompenensercs yu4eOGHbIM IIAHOM
4 Onpenensiercs yueOHbIM T1aHOM U PIT]]



o0y4eHus

OO0wmast TpyA0eMKOCTb M CUUILIHHbBI 8/ 288

(3a4eTHBIX eAMHMI aKaIEMUIECKIX YacOB)

KonrakTHasi pab6oTa ¢ 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 BUIBI KOHTAKTHOH paboThI

CamocrosiTesibHas 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. Pa3geasl ANCOUILINHBLI H BUABI 3aHATHIA.
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1. | MexaHuka 2 2 4 50 OIIK-2,
2. | TepMoAMHAMMKA U MOJIEKYJIAPHAs 2 2 40 OIIK-2,
duszuka
3 DJIeKTPOCTATUKA U MOCTOSTHHBIN TOK 2 2 29 OIIK-2,
4. | DIeKTpOMarHeTusm 2 2 2 30 OIIK-2,




5. | Koieboanus u BoaHbl. BotHOBasi onTHka 2 2 2 40 OIIK-2
6. | KBanToBasi puszmka 2 2 49 , OIIK-2
4.2 OcBoeHHe KOMIETEHIMH pa3ieJaMu THCIUIINHBI
No Kon nnaukaropos
I /;T JOCTHKEHUS HaunmenoBanue paszena TUCIUILITNHBI
KOMIICTCHITUH
1. | OIIK-2.4, MexaHnuka.
2. DJIEKTPOMArHeTU3M.
OIIK-2.4

3. | OIIK-2.4 Kone6anus u BoauEl. BoitHOBas onTHKA.

4. | OIIK-2.4 ®dusnyeckas TEPMOAUHAMHUKA.

5. | OIIK-2.4 KBanroBas ¢uzuka.

6. | OIIK-2.4 OCHOBBI (PM3HKH S7Ipa U FIEMEHTAPHBIX YaCTHUI.

4.3. 3aHATHS JEeKIIMOHHOI0 THIIA.

Ne HanmenoBanne TeMEI O0neM, | MHHOBaIOHHAS
paszaena Y KpaTKOe COAEpKaHUE 3aHATHS akaj. dbopma
JTUCITUTLINHEI Jachl
1 Mexanuka 2 Cnaiin-

KunemaTtuka. OCHOBHBIE KMHEMAaTUYEeCKHE npe3eHTaIHS-
XapaKTePUCTUKU KPUBOJIMHEHHOTO JIBHYKCHHSL. rpynnoasi
HopmamsHOE M TaHTEHIMATBHOE  YCKOPEHHE. AMCKYycCenst
Kunemaruka BparaTCJIbHOI'O ABUXKCHHS.

Junamuka. MHepruanbHble CUCTEMbI OTCUETA. 3aKOHBI

Herorona. IloHATHS MMIlyJbca MU MOMEHTA HMITYJIbCA

MaTepPIa.HBHOfI TOYKU M CHCTEMBI MAaTCPUAIIBHBIX

TOYeK. 3aKOHBI COXPAHCHHS HMITyJhCa U MOMEHTA

uMmItynbca. [loHATHE MOTEHUUAIbHOM HEPruu. 3aKOH

COXpaHCHUA MEXaHUYECKOH OHEPIruu.

2 TepMoauHamMuka M MoJiekyJasapHas ¢pusuka. [leppoe | 2 Chaaiin-
HAYaJIo TEPMOIUHAMUKHU. TemIoeMKoCTh. Y paBHEHHE pe3eHTaIHS-
Maiiepa. I/[3ox0[vmqec1<1/11/1, n306ap1i1qecxnp1, rpynnopas
H30TEPMUYECKHIA, ainadaTHIECKHUI IPOLIECCHI B AMCKYCCHS
UeaNbHBIX ra3ax. [Ipeodpa3oBaHue TEMIOTH B
MexaHuueckyro padoty. Iukia Kapro u ero
KO3 GHUIUEHT TOJIC3HOr0 ACHCTBHS. DHTPOIIHSL.

MonekynsipHO-KHHETHUECKas TeopHsl. JlaBiaeHue rasa ¢
Touku 3peHust MKT. CBs3b TEIIOEMKOCTH C YUCIIOM
crerneHet cBoOO Bl MOJIEKYJ Ta3a. Pacpenenenme
MakcBesuta MOJICKYJT HIeaabHOrO rasa.




JIeKTPOMATHETH3M. DJIEKTPOCTATHKA H
NOCTOSIHHBIN 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
ANIEKTpUIEcKOM Toj€e. [IpoBOTHUKH B NIEKTPHYECKOM
nosie. PaBHOBecue 3apsaoB B npoBoaHKMKe. OCHOBHAS
3a/1a4a IEKTPOCTATHKY POBOJHIKOB. EMKOCTB
MPOBOTHUKOB U KOHJIEHCATOPOB. DHEPTHUs
3apsLKEHHOr0 KoHaeHcaTtopa. [locTosiHHbIH
ANEKTpUYECKUil ToK. Cuila U IIIOTHOCTh TOKA.
YpaBHEHHE HENPEPHIBHOCTHU JIJIS1 IJIOTHOCTH TOKA.
3akon Oma B HHTErpanbHOM U auddepeHmaTpHOn
¢dopmax. 3akoH Jxoyins -JIeHna. DIeKTpOABMIKYIAS
cuJIa UCTOYHMKa ToKa. [IpaBmia Kupxroda.

Caaiin-
npe3eHTanus-
rpynmnoBasi
AUCKYyCCHUsl

JyekTpoMarneTusM. MarautHoe mnosie. 3axkoH buo-
Cagapa-Jlamutaca. 3axon Amnepa. Cuna Jloperia
JIBrkeHne 3apsKeHHBIX YACTHIL B DIIEKTPUIECKOM H
MarHUTHOM IT0JIe. DIIEKTPOMArHUTHAS UHITYKITUS
Camounnykiusi. YpaneHus MakcBesna.

Chain-
npe3eHTaNus-
rpynmnoBas
TUCKYCCHUSI

Kose0anus u BoiHbl. BojiHOBasi onTHKa:
I"apmoHHMUeckue KoeOaHus Pa3TuIHON TPUPOIBL.
OneKTpoMarHuTHas BOJHA KaK pelIeHrue YpaBHEHUN
Makcsemia. CBoiicTBa 37I€KTPOMAarHUTHBIX BOJIH.
CKOpOCTB PacIpoCTpaHEHUs! JEKTPOMAarHUTHBIX BOJIH.
OHeprust 3IeKTPOMarHUTHBIX BOJH. O0BbEMHAs
TUIOTHOCTB HEPTUH 3JIEKTPOMArHuTHOTO mojisi. Bextop
YMmoBa — [loliHTHHra. DJIEKTpOMarauTHas IpUPOAA
CBETOBBIX BOJIH. MHTepdepenuns BoaH. Andpakuns
BouH. [Tpunnun [Nolirenca-®Openens. AudpakiponHas
pelreTka Kak CreKTpabHbIN mprudop. Popma u
CTENEHb MOJIAPU3ALY MOHOXPOMATHYECKHX BOJIH.
Onrrnyeckas aHn3oTponwsl. J[ByydenpenomieHue.

Chnaiin-
npe3eHTaNus-
rpynmnoBasi
TUCKYCCHSI

KBaunToBas ¢dpusuka. KBanroBknle cBojiicTBa
3JIEKTPOMATHUTHOI0 U3jaydeHnus. TemnoBoe

M3Iy4YeHne 1 JoMuHecHeHus. CrieKTpanbHbIe
XapaKTePUCTHUKH TETUIOBOTO M3ITyUYeHHsI. 3aKOHBI
Kupxroga, Credana-bonapumaHa 1 3aKOH CMELICHUS
Buna. A6comotHo ueprOoe Teno. @opmyna Penes-
xuHca u «ynbpTpaduoneToBas karactpodan.
I'mmotesza kBanToB. @opmymna [Inanka. KBantoBoe
00BsICHEHHE 3aKOHOB TEIUIOBOI'0 U3JIyUYEeHHUSI.
KopnyckynsapHo-BoTHOBOH Ayallu3M CBETa.
doroaddext u a3ddext Komnrona. YpaBHeHue
OnHinTeiHa 11 hotoaddexra. OnviT bote. JlaBnenue
cBeTa. POTOHBI. DIEMEHTHI KBAHTOBOW MEXaHUKU
KopnyckynsipHO-BOTHOBOM Jyaiui3M MUKPOYACTHI] U

Chaiin-
Nnpe3eHTaAlus-
rpynmnoBas
TUCKYCCHSI




€r0 AKCIEPUMEHTAIBHOE MOATBEPKICHUE; TPUHIIUIT
HEOTIPEIeTICHHOCTH;, BOTHOBAs (PyHKIHA, €€
(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
JACLUILUTUHBL

HaunmeHoBaHME TeMBI
U KpaTKoe COoep KaHue 3aHATHUS

O0beMm,
aKaj.
Yackl

MuanoBanmonnas
dhopma

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 HJSANbHBIX  Trasax.

IL 1L

dueKkTpoMarueTu3M. Padora cun QJICKTPOCTATUYCCKOI'O ITOJIA.

HOTCHHI/I&J’I nost. Beraucnenue MMOTCHIMAJIOB 3JICKTPUUCCKUX
moJieii. CBs3b HAIMpsA>KECHHOCTU U MMOTCHIHUAJIA.

KoJieoanus v Bo1HbI. BoaHoBast ontuka. MaeannHbiin

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

KBantoBas onTuka. KBaHTOBEIE CBOMCTBA
aneKTpoMarHuTHOTO n3nydeHus. ®ororhdexr. Komnron-
s dext. DOTOHBI.

KBanToBas ¢m3nka. BoiHoBble cBoiicTBa yacTull. BosHa nie
Bpoitnsa. Ypasuenue lllpenunrepa. [Ipocreiimme oqHOMEpHbBIE
3a/1a4u.

4.3.2. JJabopaTopHbIe 3aHATHSA.

No

pasmena
IUCIHATUIMHEI

HaunmMenoBaHue TemMbl

" KpaTKO€ COACPIKAHUC 3aHATHA

aKanm.
qacChbl

OobeMm, | [Ipumeuanue




Mexanuka. Jlexyus: «OCHOBHBEIE CBEACHHSI 00 00paboTke
M3MEPEeHUI B (DU3MUYCCKOM MTPAKTHKYME)

Mexanuka. Beimonnenue naboparopHoii 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 00yYAIOIIMXCH
Ne O0bewm,
pas3nena [Tepeuens BOIIPOCOB AJIst aKas. ®opma
JUCLHUIUIUHEL | CAMOCTOATEIBHOIO U3YYEHUA Yackl KOHTPOJIA
1 Mexanuka 50 KonTponbHas
Kunematuka. OCHOBHBIE KHHEMAaTUYECKUE paborta

XapaKTEPUCTUKU KPUBOJIMHENHOTO ABYKCHMUS:
CKOpPOCTh U yckopeHue. HopmansHoe n
TaHTeHLMaNbHOe ycKopeHue. KunemaTtnka
BpAIaTEIbHOTO IBHKEHUS: YTII0Basi CKOPOCTh U
YIJIOBO€ YCKOPEHUE, UX CBSI3b C IMHEUHOU
CKOPOCTBIO U yCKOpeHueM {uHamuka.
WNHepunanpHbIe CHCTEMBI OTCUYETA U NIEPBBII 3aKOH
Hsrotona. Bropoii

3akoH Herotona. Macca, uMiyJec, cuia.
VYpaBHEHHE ABMKEHUS MATEPUATBHOW TOUKH.
Tperunii 3axkoH HproTOHA M 3aKOH COXpaHEHHUsI
HMITyJIbCa. 3aKOH BCEMUPHOTO TATOTeHUA. CHIIBI
conpoTuBieHus. IHTerpupoBanne ypaBHEHUI
JBUKEHHS, POJIb HAYANIbHBIX yciioBuil. LlenTp Macc
MEXaHWYECKOW CUCTEMBI, 3aKOH JABIKEHUS IEHTpa
Mmacc.

MomeHT uMnyabca. MOMEHT UMIyJIbca
MaTepuanbHONM TOUKH U MOMEHT MEXAHUUYECKON
cucTeMbl. MOMEHT CHITBL. 3aKOH COXpaHEHUs
MOMEHTa MEXaHNYECKON CHUCTEMBI. JIBIKEHUE B
T10JI€ LIEHTPAJIbHBIX CHJL.

Oueprus. Cuia, paboTa v MOTCHITUATbHAS
sHeprus. KoHcepBaTUBHEIC 1 HEKOHCEPBATHBHBIC
cuibl. PaboTa 1 KMHETHYECKast SHEPTHS. 3aKOH
COXPaHCHUS TIOJTHON MEXaHWUYECKOM SHEPTUH B
T0JIC IOTEHITMATBHBIX CHiI. CBSI3b MEXY CHIION U
MOTEeHIMANIBHOM 3Hepruen. ['pagueHT ckasipHOn
dhyHKIHAA.

JlnHaMuKa BpamaTeJbHOr0 IBUKEHHS.
YpaBHEHHE BpaleHNs TBEPIOTO TeJa BOKPYT




3aKkpersieHHol ocu. MoMeHT nHepiu. @opmyna
IlITetinepa. Kunetnueckas 3Heprust
BpAIlAOLIETrocs TBEPAOro Tena.

TepMoaMHAMMKA U MOJIEKYJISIPHO-
KHHeTHYecKas Teopus. J[aBneHue raza ¢ TOUKH
3peanss MKT. CBs3b TEINTIOEMKOCTH ¢ YHUCIIOM
cTerieHel cBOOO Il MOJIEKYI Ta3a. Paciipenenenue
MakcBesuia MOJIEKYJT U1€aTbHOTO Ta3a.
DKcnepuMeHTaIbHOEe 000CHOBAaHHE PacIpeAeIeHuUs
Makcgemna. Pacnpenenenue bosbiMaHa u
OapomeTpuueckas Gopmyia. SBieHus nepeHoca.
Huddysust, TennonpoBogHOCTb, BHYTPEHHEE
Tpenue.llepBoe Hauano TEPMOIMHAMUKHY.
TemnoeMkocTb. YpaBHeHue Maiiepa.
Uzoxopuueckuii, nzodapuieckuii,
M30TepPMUYECKUH, aInadaTHIeCKUi MPOIIECCHI B
uaeanbHbIX rasax. [IpeobpasoBaHue TemIOTH B
MexaHuueckyto padoty. Lukn KapHo u ero

KO3 (UITUCHT MOJIC3HOTO ICHCTBHSI. DHTPOIHSL.
HaBnenue rasa ¢ Touku 3peHust MKT. Cps3p
TEIJIOEMKOCTH C YHCIIOM CTeTeHeH cBOOOIbI
MOJIEKyJI ra3a. Pacnipenenenue Makcsesna
MOJIEKYJI UIeaJbHOr0 ra3a. JKCIepUMEHTAIEHOE
o0ocHOBaHUe pacipeneneHuss MakcBena.
Pacnpenenenue bonbiMana 1 GapoMeTpudeckas
dhopmyna. Ssnenus nepenoca. Auddysus,
TEIJIONPOBOTHOCTh, BHYTPEHHEE TPEHHE.

40

KonTponbHas
paborta

DJIEKTPOCTATHKA M NOCTOSAHHBIN TOK

3axoHn Kynona. HanpsykeHHOCTh ¥ TOTEHITHAI
3JIEKTPOCTaTUYECKOro nois. Teopema o
nupkyssinuu. Teopema I'aycca B HHTErpanbHOR
(dbopmMe 1 ee pUMEHEHHE IS pacueTa
3NEKTPUUECKHX MOJEH. DIEKTpUIECKOe TOoJIe
IUnois. [Iunosis BO BHEIIHEM 3JIEKTPUYECKOM
niosie. I IpoBOTHUKH B 3JIEKTPUUECKOM TIOJIE.
PaBHOBecue 3aps10B B mpoBogHuKe. OCHOBHAS
3a/1a4ya MEeKTPOCTATUKH TTPOBOJHUKOB.
OKBUNOTEHIMAIBHBIE TOBEPXHOCTH U CHIIOBBIE
JIUHUH 3IEKTPOCTATUIECKOTO TIOJSI MEXKTY
MIPOBOAHHUKAMHM. 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
muddepenumansHoi popmax. 3akon xoys-
Jlenna. DNeKTpOABMKYIIAS CUJIa UCTOYHUKA TOKA.
[IpaBuna Kupxroda.

29

KontponbHas
paborta

JJiekTpoMarueTusM. Maruurocratuka. Bextop
MarHuTHOW MHIYyKIWW. 3aKkoH Ammepa. Crma
Jlopenna. JIBuxeHue 3apsa0B B JJIEKTPUUECKUX U

30
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MAarHUTHBIX noiax. 3akoH buo-Caapa-Jlamnaca.
Teopema 0 IUPKYIAIUH (3aKOH TIOJTHOTO TOKA).
Teopema I'aycca.

DJIeKTPOMATHUTHASI MHAYKUMS. Y paBHEHUsI
Makcgesuia. deHoMeHOIOTHs
31eKTpoMarHuTHOW uHaykuuu. Ipasuno Jlenna.
YpaBHeHUE IEKTPOMArHUTHON UHAYKIIUH.
Camounnykuus. UHAYKTUBHOCTH COJICHOUA.
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. BotHoBasi ontuka. 30 Kontponbuas
DJeKTpOMarHUTHas PUPOIa CBETOBBIX BOJIH. pabota

WnTepdepeHunonHOE NOE OT ABYX TOUEUHBIX
rnctoyHuKoB. OnbiT FOHra. Jludpakiys BoJIH.
[Mpunnun INotirenca-Openens. Audpaxums
®penens Ha npocTedmux nperpagax. Judpaxmms
Opayrrodepa. Judpakaus Opayrrodepa Ha
meny. JudpakuuonHas penieTka Kak
CHeKTpabHBIN mpruoop. [lonspusamnms BoyH.
[lornomenwue, nucnepeus, paccessHUE CBETA.
HopwmanbHast 1 aHOManbHast AUCTIEPCHH,
paccesiHie, IOIJIOIIEHHE CBETa, MOJISIPU3allUs CBETa

KBantoBasi ¢pusuka. TerioBoe U3ayyeHUe U

KontponbHas

moMuHectieHnysa. CrekTpaabHble XapaKTepPUCTHKU paGora

TEIUIOBOTO M3JTyueHusi. 3akoHbl Kupxroga,
Credana-bonbsiimana n 3akoH cMenienns BrHa.
AbcoumotHO uepHoe Teno. Dopmyia Penes-
JxuHCca 1 «ynapTpadroeToBas Karactpoday.
I'unoresa kBantoB. ®opmyna [1nanka. Ksanrosoe
00bsICHEHHE 3aKOHOB TEIUIOBOTO H3ITyUCHUSI.
KopmyckynspHo-BOITHOBO#H Jyan3M cBeTa.
dotoaddext n 3 dext Komnrona. Ypasaenue
OnHmTeiiHa 11 porodpdexra. OnviT boTe.
Hasnenue cseta. ®otonsl KopnyckynspHo-
BOJIHOBOM Jyajli3M MHKPOUYACTHI] U €T0
9KCIIEPUMEHTAIBHOE MOATBEP K ICHHUE; TPUHIINIT
HEOIPEIeTICHHOCTH;, BOJTHOBAS QYHKITHS, €€
(u3MUECKUil CMBICIT; CTAHAAPTHBIE YCIOBUS;
yclioBHEe HOpMUPOBKH. Y paBHeHue llpenunrepa,
OJTHOMEpHBIE KBAaHTOBO-MEXaHUYECKHE 3aJauu.
OIHOMEPHBIH MOTEHIIUANBHEIN TOPOT U 0apbhep.

4.4.1. TeMbl KOHTPOJILHBIX PadoT
Kontposasnas padora Nel :Mexanuxa

KonrponeHas pabora Ne2: Tepmoounamuxa u MonekyiapHas usuxa.
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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-METOMYECKOT0 0oOecmeyeHus JJIsi CAMOCTOSITeIbHOI PadoThI
00y4YaKIIHUXCS 10 TUCHHUILINHE.

MeTtoaudeckue ykazaHus Uil 00YJaroIIMXCs [0 OPTaHU3AIMH CAMOCTOATEIHHOU paOOThI
10 JUCIHMIUIMHE, BKJIIOYAs TIEPEYCeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISI 110 JWCIUIUIMHE W TPeOOBaHWUS K WX BBINOJHCHUIO Pa3MEIICHBI B JJICKTPOHHOMN
nH(}OPMaLIMOHHO-00pa30BaTENbHOM cpene CIIoI' TU(TY) Ha caure:
http://media.technolog.edu.ru

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

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

Pe3ynbrarthl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIU JUISI BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIEH (JOCTUTHYT) MOPOTOBBI YPOBEHb OCBOECHUSI KOMIIETEHIIMH HA JAaHHOM
JTarmne.

[TpomerxyTouHas aTTecTanys No AUCLHUILUIMHE IPOBOAUTCS B JOpPME 3K3aMEHOB.

IIpu cpade sk3aMeHa, CTYyAEHT IOIy4aeT TPHU BOIpPOCAa U3 MEPEYHsI BOIPOCOB, BPEMs
MOATOTOBKHU CTYJEHTAa K YCTHOMY OTBETY - A0 45 MuH.

HpI/IMep BapHaHTa BOIIPOCOB HA DK3aMCHC!:

Bapuant Ne 1

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

3akon buo — CaBapa — Jlanjiaca u ero npuMeHeHue K pac4yéry MArHMTHOIO IOJisI
NPSMOJHUHEHOr 0 MPOBOJHUKA C TOKOM.

BeckoHeyHasi IUIOCKOCTH HeCeT 3apsil, PABHOMEPHO pacHpefeIeHHBbIl ¢
NOBEPXHOCTHOH MaoTHOCTHIO 1 MKK1/M’, Ha HEKOTOPOM PACCTOSIHMM OT ILIOCKOCTH
napajujieNIbHO eif pacmosiokeH Kpyr paamycom 10 cM. BuIYNCINTH MOTOK BeKTOpa
HANPSKEHHOCTH HJIEKTPUYECKOTr0 MOJIs1 Yepe3 3TOT KPYT.

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

Pesynbrarsl

OCBOCHHUA JUCHUINIMHBI CUYHUTAKOTCA HOOCTUIHYTBIMH, CCJIHW [JIA BCCX

3JICMCHTOB KOMHeTeHHI/Iﬁ AOCTUTHYT HOpOFOBBIfI YPOBEHL OCBOCHHUA KOMIIECTCHIIMKM Ha JAHHOM
9TallC — OICHKA «YAOBJICTBOPUTCIIBHO) .
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http://media.technolog.edu.ru/

7. IlepeyeHb y4eOHbIX U3aHU, HEOOXOAMMBIX JJIS OCBOEHMSI JUCUMUIIIIMHbBI.

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,11.B. Kypc o6mieii pusmku : yaebHoe mocobue : B 4-X kH. T. 2 . DIeKTpu4ecTBO U
maraetusm / M. B. CaBenbeB. - 5-¢ uz., uchp. . - Cankr-IlerepOypr, Mocksa ; Kpacaonap:
Jlanp, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

CagenneB,l.B. Kypc obmieit ¢husuku : yaedHoe nocoodue : B 4-x k. T. 3. MonekynsapHas
¢uzuka u repmoaunamuka/ M. B. Casenbes. - 5-¢ u3g., ucnp. . - Cankr-IlerepOypr, MockBa
; Kpacnomap: Jlans, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenneB,l.B. Kypc o6mieii pusuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bomabl. OnTuka.
/ N. B. CaBenbeB. - 5-¢ usn., uctp. . - Cankr-Ilerepoypr, Mocksa ; Kpacaonap: Jlans, 2011.
—251 c .- ISBN 978-5-8114-1210-5
Bamumes M.I'. Kypc obuieit pusuku : YuebHoe nocodbue ais By30B 10 TEXHUUECKUM
HaIpaBJICHUSM MMOATOTOBKY M cniennaibHocTsM / M. I'. Banumes, A. A. TloB3uep. - 2-¢ u3n.,
ctep. - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2010. - 573 c. : wi. - (YueOHUKH IS
By30B. CnieninansHas aureparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.M. BBenenue B 3KcrepuMEHTalbHYIO (QU3UKY : ydeOHoe mocobue/ M.U.
CrapoBukoB. - Cankt-Ilerepoypr, Mocksa ; Kpacuomap : Jlans, 2008. - 235 c. - (YueOHukH
qutst By30B. CrierianbHas aureparypa) - ISBN 978-5-8114-0862-7

®upranr, E.B. PykoBoACTBO K pelIeHHIO 3a/1a4 10 Kypcy oomien Gpu3uku : yuedHoe mocoomne
JUTSE BY30B 110 TEXHUYECKHM W TEXHOJOTHYCCKUM HAIIPABJICHUSM U crienuanbHOCTsIM/ E.B.
@upranr. - 3-¢ u3., crep.. - Cankr-IletepOypr, Mocksa ; Kpacnonap: Jlans, 2009. - 348 c. -
(YueOnuku ms By3oB. CrienuanbpHast muteparypa). . - ISBN 978-5-8114-0765-1

W3ydyeHue BpalleHHsl IUIOCKOCTH NOJSpPHU3alMM CBeTa @ METOAMYECKHE YKa3aHWus K
nabopatopHoit padore Ne 57 / C.B. Xorynnona, B.B. brarosemenckuii, b.b. bonotos, B.H.
CkoOeneB ; MunucrepctBo o0Opa3oBanus u Hayku Poccuiickoit ®enepaunu, CaHKT-
[leTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJNOTHUYECKUW  WHCTHTYT (TeXHUUYECKUI
yauBepceuteT). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2015. — 22 c.

[TpoBepka 3akoHa Maioca : MeToAMYECKHE YKa3aHUs K JlabopaTtopHoii padbote Ne 56 / C.B.
XotynioBa, B.B. bmarosemenckuii, b.b. BbonoroB, B.H. CkobeneB ; MuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparun, Cankt-IlerepOyprckuii rocynapcTBEHHbBIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcurter). Kadenpa obmeit ¢usuku. —
Canxkr-IlerepOypr: CIIGI TU(TVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CHEKTPOB MOTJIOUIEHUS] 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  rocyJapCTBEHHBIH — TEXHOJOTUYECKHH  HHCTHTYT
(texunueckuii  yHuBepcurter). Kadenpa oOmei ¢m3uku. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AepmmHa, ['.I'. M3yduenue aucnepcuu cBeTta B BelIECTBE : METOIHMYECKHE yKa3aHUS K
nabopatopHoit pabore Ne 68 /I.I. Asepmmnua, A.B. bemikos, O.I1. Illycrpona;
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12.

13.

14.

15.

16.

17.

18.

19.

MunucrepcTBo oOpa3zoBanmsi U Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprcekuii
TOCY/IapCTBEHHBI TEXHOJOTHYECKH WHCTUTYT (TeXHWUYecKuii yHuBepcuter). Kadenpa
obmeit ¢uzuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.

Janunsuenko, B. I'. Omnpezaenenne oTHOLIEHUS 3apsiia 3JIEKTPOHA K €r0 Macce ¢ MOMOIUIbIO
MarHeTpoHa : METOJUYECKHE yKa3aHus K JlabopaTopHoi padore Ne 33 / B. I'. JlaHunp4eHko,
JI. H. KaypoBa ; MunuctepcTtBo oOpa3oBanus u Hayku Poccuiickoit ®@enepammu, CaHKT-
[lerepOyprckuif  rocyqapCTBEHHBIM ~ TEXHOJOTMYECKUM  MHCTHUTYT (TeXHUYECKUI
yauBepcutet). Kadenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CITIOI' TU(TY)., 2014. — 21 c.

bonoros, b.b. fIBneHus 35I€KTPOMAarHUTHOM MHIYKLHMHM U CAMOMHAYKIMH @ METOAUYECKHUE
ykazaHus K nmabopatopnoit padore Ne 39 / b. b. bonoros, A. B. bensikos, O. I1. Hlyctposa ;
MunucrepctBo obOpazoBanuss U Hayku Poccuiickoii @enepanuu, Cankt-llerepOyprekumii
rOCYy/IapCTBEHHBI TEXHOJOTMYECKHM HMHCTUTYT (TexHHueckuil yHuBepcuter). Kadenpa
obuieit ¢usuku. — Cankr-IlerepOypr: CIIGI 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-
[letepOyprckuii ~ rocyJapCTBEHHBIM  TEXHOJOTHYECKHH  HMHCTUTYT  (TEXHUYECKH
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 22 c.

HccnenoBanue rupockonuyeckoro 3¢dexra: MeTOAUYECKHE YyKa3aHus K J1abopaTOpHOM
pabore /  B.I'. [lanunpuenko, C.B. J[Ipsuenko, A.M. Xepnosoii, HO.P. Pynaxos;
MunuctepctBo obOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJAPCTBEHHBIN TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmert ¢uszuku. — Cankt-IlerepOypr: CIIOI TU(TVY)., 2013. — 15 c.

Uuobucos, A.I'. dotoanexkrpuueckuili 3PpPeKkT MEeToAMYECKHE YyKa3zaHUs K JabopaTopHOM
pabore Ne 59 / A.I'. Yubucos, O.I1. lllyctpoBa, B.B. bnarosemenckuii ; MunucrepcTBo
oOpazoBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprckuii rocyaapcTBEHHBIH
TEXHOJIOTMYECKUM HMHCTUTYT (TexHHueckui yHuBepcuteT). Kadenpa obmelt ¢usuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 22 c.

Yuobuco, A.I'. OnpeneneHre ropu30HTATBHON COCTABIISIONIEH MAarHUTHOTO TMOJS 3€MIIH :
Mertoanueckue ykazaHusi Kk jJabopatopHoit padore Ne 31/ A.I'. Yubwucos, JI.H. Kaypona,
O.I1. OlyctpoBa, B.B. ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit denepanuu,
Cankr-IlerepOyprckuif  TOCYJapCTBEHHBIM TEXHOJOTHYECKHH WHCTUTYT (TEXHHYECKHUU
yauBepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yyeHue 3aKOHOB TEIUIOBOTO M3JIyYEHHMs] METOIMYECKHE YKa3zaHHUs K
naboparoproit padore Ne 58/ C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. Cxobenes ;
MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit ®enepanun, Canxt-IlerepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOIMYECKHM MHCTUTYT (TexHuueckuid yHuBepcureT). Kadenpa
oOmeit ¢m3uku. —  Camkr-Ilerepoypr:  CIIGI'TU(TY)., 2012. - 21 c.

XortynuoBa, C.B. M3ydyeHue »JIEKTPOCTATUYECKUX TOJE€H Ha Mozenu . Meronudeckue
yKazaHus K 1aboparoproit padore Ne21 / Xorynnosa C.B.,bnarosemenckuii B.B., CkoOenes
B.H. ; MunucrepctBo ob0pazoBanuss u Hayku Poccuiickoit ®enepauuu, CaHKT-
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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%94%D0%B0%D0%BD%D0%B8%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
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%91%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
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

20.

21.

22.

23.

24,

25.

26.

27.

28.

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

Bonbkenmreiin, B.C. COopHUK 3a1a4 1o o01memMy Kypcy Gu3nku: yued. mocodue i TeXH.
By30B / B.C. Bonbkenmreitn — Cankr-IlerepOypr.: Kumxubiii mup, 2005. — 326¢. -- ISBN 5-
86457-2357-7

Hetnad, A.A. Kypc dusuku : Yae6Hoe nocodue mis BTy30B / A.A. etnad, b.M. SBopckuii.
— 10-e um3n., crep. — Mocka:: Academia, 2015. — 720 c. . - (Beicuiee obpa3oBanwue). -
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 ®enepanun, Cankr-lIlerepOyprckuili rocyJapCTBEHHbI TEXHOJOTMYECKHI
UHCTUTYT (TexHuuyeckuid yHuBepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2005. — 49 c.

Hynnaukosa, T.A. Omnpenenenue TeMreparypbl HUTH JIAMITBl HAKAIWBAHUS | METOIUYECKHE
ykazaHus K jaboparopuoii pabore Ne23/ T.A. dyanuxosa, B.b. Ocrames ; MunuctepcTBoO
oOpa3oBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprekuil rocyaapcTBeHHbIN
TEXHOJIOTUYECKU HHCTUTYT (TexHuueckud yHuBepcuteT). Kadenpa oOmeit  ¢dusuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

Jynnukosa, T.A. UnTepdepenuus cBera B TOHKUX IUIeHKax. [logockl paBHON TOJIIMHBIL.
Konbua HeloToHa : Meroanyeckue ykasaHus K jaboparopHoil padore / T.A. JlyaHukosa,
B.b. OcrameB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit @enepannu, CaHKT-
[TeTepOyprekuit FOCYJIapCTBEHHBIA  TEXHOJIOTUYECKUN  MHCTUTYT (TeXHUYECKUit
yauBepcureT). Kadpenpa odmeit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TVY)., 2011. — 10
c.

HynnukoBa, T.A. M3ydyenue uHTepdepeHUMH cBeTa MpHU momouy Oounpusmsl 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.

bosmotoB B.b. SIBieHus 3JI€KTPOMAarHUTHOM WHIAYKIMU W CAMOMHIYKIHMHU: METOAUYECKHE
yKkazaHug Kk JsabopatopHoil pabore /b.b. bomoros, A. B. bemsxos O.II. llycrposa ;
MunucrepctBo obpazoBanusi U Hayku Poccuiickoin @enepanuu, Caskt-llerepOyprekumii
TOCYJIaPCTBEHHBIN TEXHOJOTUUYECKHH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHunKa MOCTynaTeJIbHOTO M BpallaTeIbHOTO IBMKEHUS : yueOHoe nocodue / O. I1.
[Myctpona ,A.B. bensikos, A.J] . VIBanoB; MuHucTepcTBO 00pa30BaHUs U HAYKH
Poccuiickoit ®enepannu, Cankr-IletepOyprekuii rocy1apcTBeHHBIN TEXHOIOTMYECKHHA
WHCTUTYT (TexHuueckuil yauepcuteT). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka kojebaTebHOro ABIKEHUS | yueoHoe nocodue / Y. A. Kysinos, A.B. bensikos,;
O.I1. UlyctpoBa, A.Jl. IBaHOB ; MuHHKCTEpCTBO 00pazoBaHus U HayKu Poccuiickoit
®eneparun, Cankt-IlerepOyprekuii rocy1apCTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT
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29.

30.

31.

32.

33.

34.

35.

36.

(texanueckuii yausepcuret). Kadenpa odmeit duszuku. — Cankr-IleTepOypr:
CII6I' TU(TY)., 2018. - 22 c.

N3ydeHune ranpBaHomeTpa. Mcnonb3oBaHue ero B Ka4eCcTBE aMIIEpMETPa U BOJIBTMETpa

: [Ipaktukym / b. b. bonoros , C.B. Xorynnosa, B.B. brarosemenckuii, B.H. CxoGernes ;
MunucrepcTBo 0oOpa3oBanus u Hayku Poccuiickoit @enepannu, Cankt-IlerepOyprekuit
rOCY/IapCTBEHHBIN TEXHOJIOTHUECKUN HHCTUTYT (TeXHUUeCKU yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2017. - 21 c.

N3yuenne cnektpa aroma Bogopoaa : Ilpaktukym / C. B. Xotynnosa, b.b. bonotos, B.B.
bnarosemenckuii ; MunncrepcTBo oOpasoBanus u Hayku Poccuiickoii @enepanuu, CaHKT-
[TeTepOyprckuil rocyjapCTBEHHBIN TEXHOIOTUYECKUM HHCTUTYT (TEXHUYECKUM
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TYVY)., 2017. - 17 c.

HIycrposa O.I1. I'pagynpoBka monoxpomaropa : Ilpaktukym / O. I1. lllyctpoa, A. B.
benskos, A. /1. BanoB ; MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit ®denepanum,
Cankr-IlerepOyprckuii rocyaapCTBEHHbIH TEXHOJOTUUYECKUN MHCTUTYT (TEXHUYECKUI
yauBepceuteT). Kadenpa obmet dusuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2016. - 18 c.

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

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

Hponos, N.E. ®uzuka makpocuctem : OcHoBHbIE 3ak0oHbI / M.E. UpomoB. — 2-e u3zn., mom. —
Mocksa: BUHOM. Jla6opatopus 3uanuii, 2004. — 207 c.-_ ISBN 5-94774-122-9

Hponos, N.E. KanroBast ¢pusuka : OcnoBHble 3akoHbl / 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. Jlabopatopus 3uanuii, 2006. — 319 c¢. - ISBN 5-
94774-395-7

B) 3siekTpoHHbBIE yueOHbIe U31aHUA

1. bnarosemenckuii , B.B. M3yuenue crnekTpoB NponyckaHusi HHTEPPEPEHINOHHBIX
U CTEKJISTHHBIX CBeTO(UIBTPOB : yueOHOe nmocobue / B. B. brnarosemenckuii, C. B.
XotyHuosa, b. b. bonotos ; Mununcrepctso o6pazoBanus U Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCcTBEHHbIH TEXHOJIOTHYECKUNA HHCTUTYT
(texnuueckuit yauepcurer). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2019.-18 c. //CIIOI' TU. DnextpoHHast OMOIHOTEKA. -
URL:http://technolog.bibliotech.ru(nara oopamenus: 12.03.2021).-Pexxum noctymna:
JUISL 3apErMCTPUPOBAHHBIX T10JIb30BATENIEH.

2. JKepnosoii, A.W. 3MepeHne HAMarHM9€HHOCTH BEIIECTB METOIOM SIJICPHOTO
MarHuTHOTO pe3oHaHca : yueoHoe nocodue / A. U. XKepuosoii, C. B. [IpsiueHko ;
MunuctepcTBo 006pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTHYECKUN HHCTUTYT (TEXHUYSCKUN
yauBepcutet). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CITOI TU(TY).,
2019.-22 c. //CII6I' TU. DnekTpoHHas OMOJIMOTEKA. -
URL.:http://technolog.bibliotech.ru (mara obpamenus: 12.01.2021).-Peskum gocryma:
JUIS 3apErMCTPUPOBAHHBIX I10Ib30BATEIICH.

3. .HM3yuenwue BpaleHus IIIOCKOCTU MOJSIPU3ALMK CBeTa : MeToauuecke yKkazaHus K
naboparopaoit padore Ne 57 / C.B. XotyHioBa, B.B. brarosemenckuii, b.b.
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Bonoros, B.H. Ckobenes ; MunucrepctBo obpa3oBanus U Hayku Poccuiickoit
Odenepanun, Cankt-IlerepOyprekuii rocy1apcTBEHHbBIN TEXHOJIOTHYECKUM HHCTUTYT
(rexnuueckuit yauBepcutet). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2015.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum nocryna:
JUISL 3aperuCTPUPOBAHHBIX TOJIb30BATENICH.

[TpoBepka 3akoHa Maimoca : Mertoaudeckue yka3aHus K JjabopaTopHoi pabote Ne 56
/ C.B. XoryHuoBa, B.B. brarosemenckuii, b.b. bonoros, B.H. Cxobernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTHYSCKUN HHCTUTYT (TEXHUYSCKUN
yuuepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY).,
2015.-18 c. //CIIOI' THU. DnexTpoHHas 6ubianoTeka.-
URL.:http://technolog.bibliotech.ru(mara oopamenus: 12.03.2021).-Pexxum gocrymna:
JUISL 3aperUCTPUPOBAHHBIX TOJIb30BATENICH.

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 noctymna: a1t 3aperucTpupOBaHHBIX MMOJIB30BaTENIEH.

AsepmmHa, ['.I'. U3ydyenue qucniepcun cBeTa B BEMECTBE | MeToauyecKue yKka3aHust
k maboparopnoit pabore Ne 68 /I".I'. Apepmnna, A.B. bensikos, O.I1. Hlyctposa ;
MunuctepctBo 006pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuit rocy1apCTBEHHBIN TEXHOIOTHYECKHI HHCTUTYT (TEXHUYECKHI
yHuBepcuret). Kadenpa obmeit ¢pusuku. — Cankr-Ilerep6ypr: CIIGI TU(TY).,
2014.-18 c. //CII6I ' TU. DnexTpoHHas 6ubnuorexa.-
URL:http://technolog.bibliotech.ru (zara o6pamenus: 12.03.2021).-Pexxum gocrymna:
JUISL 3aperMCTPUPOBAHHBIX TOJIb30BaTENIEH.

. Jannnpuenko, B. I'. Onpenenenre oTHOEHUS 3aps/ia dJEKTPOHA K €ro Macce ¢
MOMOIIBI0 MATrHETPOHA : METOJMYECKHE YKa3aHus K 1abopatopHoit pabore Ne 33 / B.
I'. Janunsuenxo, JI. H. KaypoBa ; MunucrepcTBo o0pa3oBaHMs U HAYKH
Poccuiickoit @enepanuu, Cankr-IlerepOyprekuii rocy1apcTBeHHBIN
TEXHOJIOTUYECKHUM HHCTUTYT (TexHuueckuil yausepcuteT). Kadenpa obmeit ¢puzuxu.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2014,-21 c. /CII6I' TU. DnekrponHas
oubmmoteka.-URL:http://technolog.bibliotech.ru (mara obpamenus: 12.03.2021).-
Pexum noctyna: as 3aperucTpupoBaHHBIX M10JIb30BaTENEH.

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, Cankt-IlerepOyprckuii rocy1apCTBEHHBIH TEXHOJIOTUYECKUNA HHCTUTYT
(Texanueckuii yauepcutet). Kadenpa odmeit ¢puszuku. — Cankr-IlerepOypr:

CIIGI' TU(TY)., 2014.-23c¢. //CII6I TU. DnextpoHHas 6nbIuoTeka.-
URL:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Pesxxum gocrymna:
JUIS 3apErMCTPUPOBAHHBIX T10JIb30BATENEH.

Kepnonroii, A.. I3mepeHune AJIMHBI CBETOBOM BOJIHBI IIPH MIOMOIIHM TU(PPAKITHOHHON
pEIIeTKH : METOIMYECKUE YKa3aHusl K JlabopaTopHoii pabote Ne 54 / A. W.
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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%94%D0%B0%D0%BD%D0%B8%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
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%91%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
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

10.

11.

12.

13.

14.

Kepnoroii, C. B. Ipsiuerko ; MunuctepcTBo o0pa3oBaHus u Hayku Poccuiickoii
Oenepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT
(rexnuueckuit yauBepcutet). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2014.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

HccnenoBanue rupockonuueckoro s dexra | MeToauueckue yKazaHus K
naboparopnoii padore / B.I'. Janunwsuenko, C.B. Ipsuenko, A.W. XKepnosoii, 10.P.
PynakoB ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoit @enepannu, CaHkT-
[TerepOyprckuii rocyapCTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT (TEXHUYCCKUN
yauBepcuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CIIOGI TU(TY).,
2013.-15 c. //CII6I' TU. DnekTpoHHas 0uOiIHoTeKa. -
URL:http://technolog.bibliotech.ru(nara o6pamienus: 12.03.2021).-Pesxxum gocryna:
JUIS 3aperUCTPUPOBAHHBIX TOJIh30BaTENICH.

Uubucos, A.I'. Dorosnexkrpudeckuit apdexr : Meroaudeckue ykazaHus K
naboparopnoit pabore Ne 59 / A.I'. Uubucos, O.I1. Illlyctposa, B.B.
bnarosemenckuii ; MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit deneparmm,
Cankr-IlerepOyprckuit Tocy1apCTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT
(rexanueckuii yauBepcutet). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2013.-17 c. //CIIOI TU. DnexTpoHHas 6bubiaroTeka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX TOJIH30BaTENICH.

Uubucos, A.I'. OnpeneneHue TOPU30HTATBLHOM COCTABIISAIONICH MAarHUTHOTO TIOJIS
3emiu : Meroanueckue ykazaHus Kk JadopatopHoit padore Ne 31/ A.T'. Unubucos,
JLLH. Kaypoga, O.I1. llyctpoBa, ; MunuctepcTBo oOpazoBanus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHbIN TEXHOIOTHYECKUN HHCTUTYT
(texnuueckuit yauepcurer). Kapenpa obmei ¢usuxu. — Cankr-IlerepOypr:
CIIoI'TU(TY)., 2013.-13c¢. /CITI6I' TU. DnexTponnas Oubanoreka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
JUIS 3apErMCTPUPOBAHHBIX T0JIb30BATEINIECH.

Xotynnosa, C.B. M3yuenue 3ak0HOB TEIJIOBOTO U3Ty4YeHHS @ MeToaudeckue
ykazaHus K naboparopnoii padore Ne 58/ C.B. Xotyniona, B.B. bnarosemnienckuti,
B.H. Cko6enes ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit ®enepanun,
Cankr-IlerepOyprckuii rocy1apCcTBEHHBIH TEXHOIOTMUECKUI HHCTUTYT
(rexnuueckuit yauepcuter). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2012. -20 c. /CII6I' TU. DnexktponHast OnbIMoTEKA. -
URL:http://technolog.bibliotech.ru(nara oopamenus: 12.03.2021).-Pexxum noctymna:
JUISL 3apErMCTPUPOBAHHBIX T10JIb30BATEIIEH.

Xotynnosa, C.B. M3yuenue 31eKTpOCTaTHICCKHUX TIOJICH Ha MOJIECH | MeToIndecKue
ykazaHus K JabopaTtopHoii padote Ne21 / Xorynuosa C.B.,brarosenienckuii B.B.,
Ckob6enes B.H. ; MunuctepctBo 06pa3oBanus u Hayku Poccuiickoit denepannm,
Cankr-IlerepOyprckuii rocy1apCTBEHHBIA TEXHOIOTHUECKUI HHCTUTYT
(rexnuueckuit yauepcurer). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2012.-15 c. //CIIGI TU. DnexTponHas bubiaroTeKa.-
URL:http://technolog.bibliotech.ru(mara oopamenus: 12.03.2021).-Pexxum noctymna:
JUIS 3apErMCTPUPOBAHHBIX I10Ib30BATEINIEH.
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8. Hepeqenb IJICKTPOHHBIX 06pa30BaTeJIbHLIX pecypcoB, HQOGXOI[I/IMLIX AJIs1
OCBOCHMA NTUCHUIIJIUMHBI.

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 oﬁyqaloumxca 0 OCBOCHHIO TUCHUILIMHBI.

Bce Bunmel 3ansatuii mo aucummiuHe «®Pusnuka» MPOBOASTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Bunsl yueOnbix 3ansaTuii. JlabopaTopHbie 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/B. Bunet yueOubix 3anstuil. CeMuHapbl u
npakTuueckue 3auaTusa. O0mme TpeboBaHus K OpraHU3alliy U MIPOBEACHUIO.

CTIT CIIGI'TU 048-2009. KC YK/IB. Bunber yueOnbix 3ansTuii. CamocTrosiTenbHas
utaHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

[InanupoBaHue BpeMEHH, HEOOXOJMMOIO Ha W3YYEHHUE NAHHOW IUCHUIUIMHBI, JTy4Ille
BCETO OCYIIECTBIISATh HAa BECh CEMECTp, MpelycMaTpuBas MPHU ATOM PETYISIPHOE MOBTOPEHUE
MPONJICHHOTO MaTepuaa.

OCHOBHBIMHU yCTIOBUSIMH TPABHJILHOW OpPraHU3alliy y4eOHOTro mporecca JUisl CTYJACHTOB
SBIISIETCS:

IJIAaHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHNE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

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

10. ITepeyens HHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yEeMBbIX NPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOIO NPOLECca 10 JMCHUILINHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B yuebHOM mpoimecce MO [MaHHOM AUCHMIUIMHE MPEIyCMOTPEHO HCIIOJIb30BaHHE
UH(OPMAIIMOHHBIX TEXHOIOTHI:

YTEHHE JICKIIUN C HCTIOJIb30BAHUEM CIIal1-TIPE3EHTALINH;

B3anMoJieiicTBre ¢ oOydaromumucs nocpeactsom DMOC..

10.2. lIporpammHoe obecnevenme’.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3pl JaHHBIX ¥ HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
basbr nannbix Scopus u Web of Science.

11. MarepuajbHO-TEXHMYECKOEe o0ecrnedeHne OCBOeHHMsl JAUCHUILVIMHBI B XO0/e
peasuzanum 00pa3oBaTeIbHOM IlpOFpaMMbI7.

6 B paznaeine 0T06pa)KaIOTC$I KOMIUICKTBI JIMOCH3HMOHHOI'O H CBO60ﬂHO pacopocTpaHdeMoro mnporpaMmMHOIro
06€CHC‘IGHI/IH, B TOM YHUCJIC OTCYECTBECHHOI'O IMPONU3BOJACTBA, HCO6XO,HI/IMOI‘O JJIA obecneueHus JUCHUITIIINHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

Kagenpa obmieit pusnku pacrnonaraetT MarepuanbHO-TEXHUYECKON 6a30ii,
o0ecrieunBaroIIei NPOBEICHNE BCEX BUIOB 3aHATHI. B pacnopspkeHnn cTyIeHTOB
HUMEIOTCS

1. - aBe aynuTOpHH JUIS IPOBEICHUS CEMUHAPCKUX U JIAOOPATOPHBIX 3aHATHH,
OCHAILICHHBIE UHTEPAKTUBHBIMU JTOCKAMH;

2. -KOMITBIOTEPHBIN Kiacc, cocTosAnmid u3 10 KOMIBIOTEPOB ¢ BBIX0/10M B IHTEpHET;

3. -obopynoBanHas 1ab0opaTOpHs U TPOBEACHUS (PHU3UIECKOTO MPAKTHUKYMa

12. Oco0eHHoCTH O0CBOCHUHA JAUCHHUIIIIMHbI HHBaJIMJIaMu H JUIaAaMH C
OrpaHH4Y¢HHBIMH BO3MOXKHOCTAMMU 3/10POBb.

Jlnsi MHBaNMAOB W JIMIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH Y4€OHBIE MPOIECC
ocyliecTBisieTcs:s B coorBercTBuM ¢ [lojoxkeHnem 00 opraHu3zanuy yd4eOHOro mpoiiecca st
00y4YeHUs1 MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEpKI€HHBIM pekTopoM 28.08.2014.

7 . .

B paszmene oroOpaskaeTcsi COCTaB NOMELICHUI, KOTOpPBIE NPEACTABIAIOT CO00I ydeOHbIE ayAUTOPUH I
NPOBEICHUs y4eOHBIX 3aHSTHI, IPEIyCMOTPEHHBIX 00pa30BaTEIbHON MPOrpaMMOi 10 AUCIHUIUIMHE, OCHAIICHHBIC
000pyIOBaHUEM M TEXHHYECKUMHU CPEJICTBAMH 00yUEHHUsL.
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ITpunoxenue Ne 1
K paboueii mporpamMme TUCIIUTLTHHBI

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

JUCHHUILINHE «Du3nKa

1. Tlepeuyenb KoMIeTEeHUHIA U ITANOB UX (OPpMHUPOBAHUS.

Nunekc 8 9
Conepxanue Otan GopMUPOBAHUS
KOMIIETEHIIHHA Acp (bopmup
OIIK-2 Crioco0eH UCTIoIh30BaTh MaTEeMaTHICCKUE, PU3HIECKHUE, MIPOMEKYTOUYHBIN

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

§ JKupHbIM mIPH(TOM BHIIENAETCS TAa YACTh KOMIIETEHIIMH, KOTOPAs (GOPMHUPYETCS B XOIE M3ydeHHs NAHHOM IMCIHIUIAHBI (€C/TM KOMIIETEHIIHS OCBAMBACTCS IOJTHOCTHIO, TO
(bparMeHTHI HE BBIICISIOTCS).

¥ Sran GopMHUPOBaHMS KOMIETEHIMHK BhIGHpaeTcs 110 11. 2 PIIJI 1 yueGHOMY miaHy (HadalubHBI — eCIIM HET TPEANIECTBYIONMX AHNCIHILIHH, HTOTOBBIA — €CITH HET MOC/TEIyOMIHX
JUCLUITINH (WM KOMIIETEHISI He (JOPMUpPYETCs B X01€ MPaKTUKH win [ TA), IpOMEXyTOYHBIH - BCe IpyTHE)
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2. IToka3zaTenu u KPUTECPUHA OLNCHUBAHUA KOMIIeTeHIIMii Ha PA3JTHYHBIX Talax uX (l)OpMPIpOBaHI/Iﬂ, IIKaJIa ONCHUBaHUSA

Kon u naumenoBanue [Mokazarenu copMUPOBAHHOCTH Kputepuit YpoBHH cHOPMHPOBAHHOCTU
WHAWKATOPA NOCTHKCHHUA (meckpunTOpbl) OIICHUBAHHUS (onmcanue BEIPa)KEHHOCTH AIECKPUIITOPOB)
KOMIIETECHIINN
«YAOBJIETBOPUTEIBHO» «XOpOILIO» COTJIMYHO»
(moporoBbIit (cpennuit) (BBICOKMIT)
OT1BeTHI Ha | Haer onpenenenus | Jaer onpenenenus | MpaBuabHO naet
Borpockl  Nel-16, | OCHOBHBIX (GHU3UYECKUX | OCHOBHBIX (PM3MYECKHUX | onpefeneHuns
- - - | BEJIMYHUH C OIIMOKaMH. BCJINYHH C HOBHbIX OU3NYECKUX
Jlaer  ompenienenus  ocHoBHbIX | 25749, 67-83, 95 OCHOBHBIX pM3VHeC
96 106-118 | llyraercs B enuHuMIax | HCTOYHOCTAMH. VIMECT | geguyun. O6bscHser
W3UYECKUX BEITUYNH, OOBSICHSIET '
OIK-2.4. ¢ > JK3aMeHy HM3MEpEHMSL. npeﬂcgaBneHHe O | ux cmbica, Ccnocobbi
HUX CMBI I bl U E€OUHUILIBI crocodax ux
Hcnons3oBanue CMBICT, € 0;06 CAMHHI M3MepeHIs nsmepeHus.
u3Mepenus (3-1 ' MpaBunbHO Ha3blBaeT
(H3KECKEX  3AKOHOB I:I [IpaBunbHO Ha3bIBaeT & AMHNLLbI UBMEPEHMA
[pUHIATIOB B cBOCH €AMHHULBI N3MEPEHMUSL. '
npo¢eCcCuOHAITBHON
JEeSITEIILHOCTH.
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[IpaBuiIBHO bopmymupyer | OTBETHI Ha
Boripochkl  Nel-45, | dopmynupyer [IpaBuibHO
OCHOBHBIE  3aKOHBI  (DU3HKH,
67-83, 95-96, 119- | ocHOBHBIE  3aKOHBI | GOPMYIHUPYET [TpaBuibHO
MTUCHIB " W3UYECKH
OIHCEIBAIOIIHC (usirseckue 155 k ax3ameny (10337041 C | OCHOBHBIE  3aKOHBI | OPMYIHPYET
SABJICHUS 1 ITPOLICCCRI, omubKkamu, myraercs | Gusuku.  HaswiBaeT | OCHOBHBIE — 3aKOHBI
HaspiBaer OrpaHUYCHUA B 00J1acTH | OrpaHUYCHUS busukn u obnactu
IIPUMEHEHMSI 3aKOHOB, IPUMEHEHHS MPUMEHEHHS ux IPUMEHEHHUS.
[puBoaut pUMepbI 3aKOHOB. 3aKOHOB c | [lpuBomuT mpHUMEpHI
NPUIIOKEHUS 3aKOHOB (U3UKU B HebOMbLIMY TIPUITOACHIA
. HETOYHOCTSIMH. 3aKOHOB (pu3uMKH B

IIpaKTUYecKol JaesteabHocTH (3- o
5 [TpuBoaMT mpUMEPHI | IPAKTUYECKON
) HPUIIOKEHUS NeSITeTTHHOCTH.

3aKOHOB (M3HMKH B

MPaKTUYECKOU

JeSTeTbHOCTH.
AHanmu3upyeTt ycioBHs OTBeThl Ha Ananuzupyer AHanusupyer [TpaBUIBbHO U ICHO
MpOTeKaHus (PU3NIECKOro Borpockl NeNel - ¢buznueckuit ¢bu3nyecKkuil mporecc | aHaIu3upyeT
IIpoLecca U BBIABIISET 15,46-66,85-105 x| mporece ¢ C HEOOJIBIIUMHU buznueckuit
3akoHOMepHOCTH. (V-1) 9K3aMeHy MTOMOIIBIO HETOYHOCTSIMHU. porecc.

HaBOJIAIINX
BOTIPOCOB.
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OO®bscHser sBieHuUe Wik mporecc | OTBETH Ha BriOoupaer Bribupaer ¢pusnueckue | [IpaBUIIbHO U SICHO
Ha OCHOBE (PM3MYECKUX 3aKOHOB Borpockl NeNe]- (bu3uYecKre 3aKOHBI, | 3aKOHBI, 0OBSCHIET
15,46-66,85-105 k | onucHIBArOIIAE OIIMCBHIBAIOIINC buznueckuit
SK3aMEHY SBJICHUE WM SIBJICHAC MM TIPOLCCC | ryoppecc.,
IIPOLECC C HOMOIIBI0 | © I
HABOJISLLIX HETOYHOCTSIMH.
BOIIPOCOB.
OTtBeThl HA 3anuceiBaeT
3anuceiBaeT Gpopmysibl, BOIIPOCHI (hopMyIbI, 3anuceIBaeT [IpaBunbHO
OMHCHIBAIOUINE YH3UIECKOE ABICHHE | NoNod()-66 82- | onuchIBaoLIe (opmyus, 3aMCBIBAET
M mpouece. Permaer gusnyeckue 101.112-119 K | GU3HUECKOE SBJICHHE | ONUCHIBAIOLIME popmyibl,
3a71a4u. JK3aMeHy ¢ OIIMOKAMMU. ¢du3nvecKoe SBICHUE | OMUCHIBAIOIIHE
(H-1) I[Tyraercs npu | C HEOONBLIIUMH | U3HUIECKOE
peieHuu HeroyHoctsaMu. Ilpu | genenwue. Pemaer
(du3nueckux 3aaay. peUICHUN buznueckue 3agaun.
busznyeckoil 3amadu
HE MOXET JOBECTH
pelieHne 10 KOHIIA.
[MIxamna OLICHUBAHUS COOTBETCTBYET CTO CIIOI' TU(TY):
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14.

15.

16.

17.

18.

19.

20.

21.

1. TunoBble KOHTPOJIbHBIE 3aJJaHUS /ISl IPOBeIeHUsI IPOMEKYTOYHOM aTTecTa
Mexanuka.

IIpocTtpaHcTBO W BpeMs, CHUCTEMBI OTCYETA. OcHOBHBIE =~ KMHEMaTUUYECKUE
XapaKTEPUCTUKH KPUBOJIMHEWHOIO IBUKEHHUS: CKOPOE YCKOPEHHUE.

Kunemaruka BpamatreabHOro JBUKEHHS: YIJIOBask CKOPOCTb W YIJIOBOE YCKOpEHHUE, MX
CBSI3b C JJMHEHHON CKOPOCTHIO  YCKOPEHUEM.

IlonsTHE COCTOSTHUS MEXaHHMYSCKOM CUCTEeMBbI. 3aKOoHBI HproTOHA.

3aKoH coxpaHeHus uMityibca. LleHTp nnepuumu.

MoMeHT uMITyJIbca MaTepUagIbHON TOUKM K MOMEHT CHUJIbI MEXaHUYECKOU CHCTEMBI.
MowmeHT cuiibl. 3aKOH COXpaHEHHUsI MOMEHTA CHJIbl MEXaHUYECKON CUCTEMBI.

Cuuia, paboTa ¥ oTeHIIMAIbHAs SHEeprus. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIC CHITHI.
Pabora u kuHeTHUYECKasI SHEPTHUSI.

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

. CBs13p MEXAY CHJION M MOTEHIMAIBbHOW dHEeprueil. ['paaneHT ckanspHoi GyHKIHM.
. YpaBHEHHE BpalICHUs TBEPAOrO TEIa BOKPYT 3aKPEIJIEHHOW 0ch. MOMEHT MHEPLUH.
. MomenT nnepunun. @opmyna Ilreitnepa.

. [IprHIMN OTHOCUTEIILHOCTH [Nanunes-OiHiuTelHA. ITocTynatel TEOpUU

OTHOCHUTCIIBHOCTH.

CoOriTHE. CI/IHXpOHI/IBaI_II/ISI yacoB. OTHOCUTENHHOCTh OIHOBPCMCHHOCTH. 38.M€,[[J'I€HI/IC
BPCMCHHU. COKpaH_[eHI/Ie JJIMHBI.

[IpeoOpa3zoBanus JlopeHua. PensTUBUCTCKUN MHBApUAHT-UHTEPBAT MEX]Y COOBITUSIMH.
CrnoxxeHue cKOpocTedl B PEIATUBUCTCKON MEXaHMKE. PENSITHMBUCTCKUI MMIYJbC. 3aKOH
COXpaHeHMsI uMmnyiabca. PenstuBucrckas osHeprus. CBsi3b Maccbl UM JHEPTUU.
Kunernueckas sueprus.

3anaum k pasgeay 1

C BBIIKK OpOCHIIM KaMEHb B TOPU3OHTAIILHOM HarpasiieHud. Uepes 2 ¢ kaMeHb yrall Ha
3emit0 Ha pacctosHud 40 M OT OCHOBaHUSA BbIIKH. ONpenenuTh HAYaJbHYIO U
KOHEUYHYIO CKOPOCTh KaMHsI.

Kamenp OpocaioT moja yrioM K ropusoHTy. Pagumyc KpuUBH3HBI TpPaeKTOPUM B TOYKE
HaUBBICILIETO MoAbeMa paanyc KpuBu3Hbl R = 10 M. Onpenenure cKOpoCTh B 3TOM TOUKe

JIunHeiHas cKOPOCTh TOUYEK Ha OKPYKHOCTH Bpalllaromierocs qucka pasHa 3 m/C. Toukw,
pacroyio’keHHbIe Ha paccTossHuM 10cM Onmke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioByK CKOPOCTh BpAIIEHUs TUCKA.

YroObl ompenenuth KodGOUIMEHT TpeHuss K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpyCOK TMOJOXKHIN HAa JJOCKY M CTaJIM MOJHUMATh OJMH KOHEI[ JOCKH JI0 Te€X IOp, MoKa
OpycOK He HauyaJd MO HEH CKOJB3UTh. DTO MPOU3OIUIO MPH yIiie HAKJIOHA JIOCKH 45°.
Onpenenure KO3PGUIUEHT TPEHUS?

Ha moxy cTouT Tenexxka B BHJAE AJIMHHON JOCKH, CHA0>KEHHOW JIeTKMMHU Kosiecamu. Ha
OJIHOM KOHIIE JOCKH CTOHT 4eJIoBeK. Macca yenoBeka 60 ke, macca qocku 20 xe. Maccoi
Kosec mpeHeOpeub. TpeHue Bo BTyIKax He3HAuuTeNbHO. C Kakoil CKOPOCTBIO Oyaer
JIBUTAThCS TEJIEKKA, €CIIM YEJIOBEK TMOMUJIET BJOJIb JOCKH CO CKOPOCTHIO (OTHOCHUTEIIBHO
nocku) 1 m/c?

[Tnardpopma B BUae nucka paguycoMm | m Bpamiaercst mo MHepuuu, aenas 606/mun. Ha
Kpar 1IaTdopMbl CTOUT YeJIOBEK, Macca Kortoporo paBHa 80 xe. CKOIbKO 000OPOTOB B
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MUHYTY Oyner nenaTh Iutaropma, €CIU 4YelloBeK mepeizer B ee ueHTp? MoMeHT
uHepumy athopMbl paBer 120 x2:u’. MOMEHT HHEPLMH YeNOBEKa PACCUUTHIBATE KAK
JUIsl MAaTEPUATIBHON TOYKH.

22. Kamens 6pomen Beepx noj yriom 60° kx mosepxnoctn 3emin. Kunernueckas sHeprus
KaMHS B HayaJdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO 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. Kako#i myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HAYalIbHYIO0 CKOPOCTh 4 M/C?

24. Tonkuii crep>xeHb nauHOM 50 cm u Maccoit 400 2 Bpamaercs ¢ yrioBbIM YCKOPEHHEM 3
-2 <
¢ ° BOKpPYT' OCH, MPOXOJIAIIEH Uyepe3 CepeIuHy CTEP>KHS MEPIEHINKYISIPHO K €ro JJIMHE.
OrnpenenuTts Bpalaromui MOMEHT.

25. Haiitu paboTy moasema Tpy3a MO0 HAKJIOHHOW IIOCKOCTH, eciau macca rpys3a 100kr,
JUTMHA HAKJIOHHOM IUIOCKOCTH 2 M, yroJl HaKJIOHa 30°, kodpurment tperus 0.1 u rpys
JIBIDKETCS ¢ yCKopeHueM 1 m/c2.

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

27. KuHetndeckasi SHEPrUs BpaIAIOMIETOCs TBEPAOTO Tena. J[IMHa TOHKOTO TMPSIMOTO
crepxkHs 60 cu, a macca 100 2. OnpenenuTb MOMEHT UHEPLIMH CTEPKHS OTHOCUTEIBHO
OCH, IEPIEHANKYJIAPHOMN K €ro JJIUHE U MPOXOAIICH Yepe3 TOUKY CTePKHS, YIAICHHYIO
Ha 20 cm OT OHOTO U3 €r0 KOHIIOB.

28. IIpenrnonoxxum, 4To Mbl MOXKEM HM3MEpUTh JJIMHY CTepxkHS ¢ TouHocThio 0,1MkM. IIpu
KaKOW OTHOCHUTEIbHOW CKOPOCTH JABYX MHEPLMAIBHBIX CHUCTEM OTCUETa MOXHO ObUIO OBl
OOHApYXUTh PEJIATUBUCTCKOE COKpAllleHHe JJIMHBl CTEp)KHS, COOCTBEHHas JUIMHA
KOTOpOro pasHa 1 m?

29. B naGopatopHOii cucTeMe oTcueTa MH-MEe30H ¢ MOMEHTA POXKJICHHS 0 MOMEHTA pacraja
nposieren paccrosHue 75 M. Ckopocte mnu-me3oHa paBHa 0,995 c. Onpepenuth
coOCTBEHHOE BpeMs >KU3HHM Nu-me30Ha. [lonHas sHeprus tena Bozpocna Ha 1 JIxk. Kak
IIPU 3TOM U3MEHMTCS Macca Tesa?

Pa3pnen 2 .JaekTpoMaraeTusm.

30. Dnexrpuueckuit 3apsan. BzaumoneiictBue 3apsinoB. 3akon Kymnona. 3akoH coxpaHeHUs
IIEKTPUYECKOTO 3aps/a.

31.Dnextpudeckoe moje. Hampspk€HHOCTh AIEKTPUYECKOTO MO W moTeHiuan. [IpuHnummn
CYNEPIO3ULIMU TTOJEN.

32.PaboTa cHJI SJEKTPOCTATHUECKOTO TIIONII TpH TEepeMelmeHun 3apsaa. Lupkymnsmws
BEKTOpa HANPSHKEHHOCTH O3JEKTPOCTaTHUECKOro Tois. [loTeHIManbHBIA —XapakTep
ANIEKTPOCTATUIECKOTO MOJIS.

33.TloTox BekTOpa HANMpPsHKEHHOCTH JJIeKTpocTarndeckoro mnois. Teopema [aycca mis
ANIEKTPOCTATUIECKOTO TIOJISI B BAKYyME.

34.Ilpumenenne TeopeMbl laycca K pacu€Ty JJIEKTPHUECKHX TMOJIeH 3apspKEHHBIX
IUIOCKOCTH, LMJINHApPA, c(hepsbl, m1apa.

35. IlpoBoaHMKH B 3neKTprueckoM mode. [lose BHyTpH U y HOBEPXHOCTH IPOBOAHMKA.

36. DOHeprusi CUCTEMbl HEMOABMIKHBIX 3apsAA0oB. ODHEPrus 3apsuKeHHOTO IPOBOJHUKA U
KOHJIeHCAaTopa. JHEeprust M OO0bEMHAs IUIOTHOCTh SHEPTHM DJICKTPUYECKOTO TOJIS.
OHeprus NoJIAPU30BaHHOTO JUAIIEKTPUKA.
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37. Dnextpuuecknii TOoK. Cuna Toka. IlmoTHOCT, TOKAa. YCIOBHS CYyIIECTBOBAHUS
IIOCTOSIHHOT'O TOKA.

38. O600mEnHbI 3akoH OMa B HHTErpasibHOM (hopMme. Pa3HOCTH MOTEHINANOB, HANIPSHKEHUE,
OJ1C. 3akon [Ixoyns — Jlenna.

39. MaruautHoe none. MHAYKIIUS MarHUTHOTO TOJIs. 3aKOH AMIepa.

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

41. MarHuTHOE 10Jie KpyroBoro Toka. MarHuTHbI MOMEHT BUTKA C TOKOM.

42. BuxpeBoil XapakTep MarHUTHOTO IOJs. 3aKOH MOJIHOTO ToKa (LMPKYISLHS BEKTOpa
MarHUTHON UHIIYKIUH).

43. JleficTBie MarHWTHOTO TOJs Ha ABwkKymmiics 3apsa. Cuma Jlopenna. [IBmkeHue
3apsHKEHHBIX YaCTHIl B MATHUTHOM IIOJIE.

44. MarautHbIi notok. Teopema ["aycca 111 MarHUTHOTO MOJIS.

45, SIBneHue 3JEKTPOMAarHUTHOW HMHAyKuMU. 3akoH Dapajes (3aKOH 3JEKTPOMAarHUTHON
uHaykuuu). 3akoH Jlenma. SIBnenme camoumHAykuuu. MHIYKTUBHOCTH. 3aKoH
CaMOMHIyKII1H.

46. DHeprusi CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh SHEPTUHM MAarHUTHOTO
OIS

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

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

3anaum Kk pasnaeiy 2

49. JIBa 0TMHAKOBBIX TOYEUYHBIX 3apsa mo -2 MkKir Haxomsrces B Toukax (0; O) u (2; 0)
NpsAMOYroibHONW cucTeMbl koopauHat (X; V), rne X, Y 3amaHsl B MeTpax.
OnpenenuTs MPOEKIUIO HAa OCh OX BEKTOpPA HANPSIKEHHOCTH 1oJs B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO TIOJHOW OCTAaHOBKH MPOXOJHUT a-9acTHUIA B
OJHOPOJTHOM TOPMO3AIIEM Tojie ¢ HanpspkeHHocThio 2000 kB/M, ecnu HawanbHas
ckopocTb ee 20000 km/c? Macca yacTHIIbI 6,4 102 KT, 3apsa 3,2 10 19 K.

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

52. TOHKU CTEep)KEHb COTHYT B TONYKOJbHO. CTepKeHb 3apskeH ¢ JIMHEWHOU
mroTHocThio 100 HK/M. Kakyro paboTy Hazo coBepuInTh, YTOOBI IepeHecTH 3apsij 1
HKI1 13 nienTpa Kosbia B 06CKOHEYHOCTh

53. BbIUUCAUTD SJEKTPUUECKUNA MOMEHT AUMOJs, eciau ero 3apsan 10 uKo, miedo 0,5¢Mm.

54. beckoHe4Has MIOCKOCTh HECET 3apsiji, PABHOMEPHO PaCHpPEEICHHbIN ¢ MOBEPXHOCTHOMN
miotHoctbro 1 MxKi/m®, Ha HEKOTOPOM PACCTOSHUHU OT IIOCKOCTH MapajIeIbHO €il
pacnoyioxkeH Kpyr paauycom 10 cm. BpluMcIuTh MOTOK BEKTOpa HaNPSHKEHHOCTH
ANEKTPUYECKOTO MOJIS YEPES ITOT KPYT.

55. Ha oTpe3ke TOHKOTO MpsSMOTO MPOBOAHMKA PABHOMEPHO PACTIPEIEIICH 3apsi/] C TUHEHHOMN
mwiotHocTeio 7 = 10™° Ku/cm. Berumciurs MOTEHLHAJ, CO3JAaBAEMBI 3TUM 3apsoM B
TOYKE, PACIOJIOKEHHOW Ha OCH MPOBOJHHMKA M YJAJICHHOW OT OJMKaWIIEero KOHIA
OTpe3Ka Ha PacCTOSIHUE, pAaBHOE JUIMHE 3TOT0 OTPEe3Ka.

56. OnpenenuTh IMJIOTHOCTh TOKA B JKEJIE3HOM MPOBOAHUKE MIMHOW 10M, eciu mpoBOj
HaXOJuUTCA MoJ HanpsbkeHueM 6 B. YV nenbHoe conpoTtuBienue xeneza 98 HOM M.
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70.
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74.

Toxk B nenu 6arapeu, 3/IC xoropoii 30 B, paBen 3 A. HanpsbkeHue Ha 3a)xuMax OaTapeu
18 B. Haligute conmpoTHBJIEHHWE BHEIIHEW YacTW IIENM U BHYTPEHHEE COINPOTUBIICHUE
OaTapeu.

IMpoBomuuk mmuaoi | = 20 cm ¢ maccoit m = 2 2, MOABENMICHHBI FOPHU30OHTAIBHO Ha
TOHKHUX IPOBOJIOYKAX, HAXOAUTCS B OJHOPOJHOM MAarHUTHOM IIOJI€, CHUJIOBBIC JIMHUU
KOTOPOT'O HAmpaBJICHbl BEPTUKAIBHO BBepX. [Ipy MpOXO0KIAEHHHM 1O MPOBOJAHHKY TOKa
cuwiot | = 0,3 A oH OTKJIOHWIJICS TakK, 4TO MPOBOJIOYKH OOpazoBamu yron o« =17° ¢
BEepTUKAIbIO. HailTh MHIYKIIMIO MAarHUTHOTO TIOJIS.

beckoHewHO JUIMHHBINA MPOBOJ 00pa3yeT KpyroBOW BHTOK, KacaTeJIbHBIA K mpoBoxdy. I1o
npoBoay uaer Tok cuino | = 5 4. Hailitu paguyc BHUTKa, €ClIM HaIpsHKEHHOCTD
MarHuTHOTO ToJIA B IieHNpe BuTka H = 41 A/m.

Kakoii Bpamiaromii MOMEHT JEHCTBYeT Ha paMKy ¢ TokoM cuiod | = 2 A mpu
MIOMEIIIEHUHU €€ B OJTHOPOJIHOC MarHWTHOE ToJie ¢ uHayknuen B = 0,2 Tz, ecnm pamka
coaepxut N = 30 ButkoB miomasasto S = 10 CMZ, a TUIOCKOCTh PaMKH o0Opa3yer yroua [ =
60° ¢ auHUSIMH 110J19?

BBIMHCIUTE MUPKYISIAIO BEKTOpAa WHAYKIMU BIOJIh KOHTYpPA, OXBATHIBAIOIIETO TOKH
11=5 A, 1,)=7,5 A, texyumue B OJHOM HampaBieHuUU, U TOK I3=10 A, Texkymwuii B
IIPOTHUBOIOJI0KHOM HAIIPABJICHUH.

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

3apsKeHHasi 4aCcTUIIA IBM)KETCS B MArHUTHOM TI0JI€ 110 OKPY>KHOCTH CO CKOpOCThiO U = 1
Mwm/c. Napykuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cu. Haiitu
3apsl YaCTHIBI, eciu ee KuHethdeckas sHeprus W = 12 xaB.

Pasznea 3. Kosieoanus 1 BosiHbI. BostTHOBasi onTuka.

N neanbHblil TapMOHUYECKHN OCLIMIUIATOP. Y paBHEHUE UICATBHOTO OCIIMIUIATOPA U €T0
penieHue. AMIUTUTY/a, YacToTa U ¢aza konedanus. KommnekcHas ¢popma mpeacTaBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

BekTopHoe onrcanue cioxeHus KoaebaHuu.

[Ipumeps! KonedaTeabHbIX ABUKEHUHN pa3IndHON GU3NUYECKON MPUPOIBL.

DHeprus KonebaHui

CBo0OoHBIE 3aTyXarolue KoJieOaH!s OCIMILIATOpA C MOTepAMU. BbIHY X 1eHHbIE
KoJie0aHusl.

Bonuel. OGpa3zoBanne u pacmpocTpaHeHue BOJH. [IpojosbHBIE W TIOTIEpEYHBIE BOJHEI.
@pOHT BOJIHBI, BOJIHOBas MOBEPXHOCTh. J[JIMHA BOJHBI U CKOPOCTb PacHpOCTpaHEHUs
BOJIH.

YpaBHeHU MJIOCKOM U cepuueckoit Geryumx BosaH. BoinHoBoe uncio.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH. CKOPOCTH pacmpoOCTpaHEHUs AJIEKTPOMArHUTHBIX
BOJIH. M31yueHune 31eKTPOMAarHUTHBIX BOJIH.

DHeprust IEKTPOMarHUTHEIX BOJH. OOBEMHAS TNIOTHOCTh SHEPTHH JIEKTPOMArHUTHOTO
nons. Bekrop YMoBa — [loliHTHHTa.

DOneKTpoMarHuTHasE TIPUPOJa CBETOBBIX BOJH. [IpuOMMKEHHs TeOMETPHUYECKOM,
BOJIHOBOW M KBAHTOBOM ONTHKH.

HNuTtepdepentius CBETOBBIX BOJIH. YCJIOBUS I HAOJNIOACHHUS U CIOCOOBI peaau3ariin
(meronx FOnra, 6unpusma @penens) OnTudeckas pa3HOCTh X0/a. Y CIOBUS MaKCUMyMOB
1 MUHUMYMOB uHTepdepeHiuu. MaTepdepennus B TOHKUX ieHkax. [lomocel paBHOMH
TONIIMHBI M TOJOCH paBHOro HakioHa. [Ipumenenue wuHTepdepenuu. Judpaxius
ceeta. [Ipunnun [Noiirenca-Openens. Audpakuus Openens u @paynrodepa?
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75.Meron 30 ®penens. udpakius @DpeHens Ha KpPYyrJIOM OTBEPCTHH M JIUCKE.
Hudpakuonnas pemierka. [IpuMmenenue ee B kayectBe crekTpomerpa. Jucnepcus u
pazpemaromas cuia. [lousrue o romorpaduu.

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

77. IBoiinoe ny4uenpenomiienue. [lonspu3sanus cBeTa npy JBOHHOM JTy4eNpeIOMICHUH

78. Ionspuzanuonusie npu3msl. [lonsgpoussl. 3akon Maioca.

79. PacnpocTpanenue cBera B BemiecTBe. HopmanbHas u  aHOMajbHas JUCIIEPCUS.
DNEeKTPOHHAs TEOPUS AUCIIEPCHUH.

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

81. Paccesinue cBeta BelecTBOM. PaneeBckoe paccesiHue. MoieKymsipHOe paccesiHUe.

3apaum k pasaeiay 3

82. Touka coBepIIacT rapMOHUYECKHE KOJIEOaHHs, ypPABHEHUE KOTOPBIX UMEET BUI X = A Sin
ot, Tae A=5 cM, ®=2 ¢~ ".HaiiTu MOMeHT BpeMeHH (OGIMDKAHIMil K Hauamy OTCYETa), B
KOTOpBIii MOTeHIHabHas SHeprus Toukn [7=10* JTx, a Bospacraromas cua F=+5-10
3 H. Onpenenuts Taxxke (asy KONCOAHHil B 5TOT MOMEHT BPEMEHH.

83. Touka coBepIIaeT rapMoOHUYecKe Koliebanus. B HEeKOTOpBIi MOMEHT BpeMeHH!
— 2 ITon
CMeEIIIeHHEe TOYKU X = 5 ¢M, CKopocTh ee L = 20 cMm/c u yckopenue a = -80 cm/c “. Haiitu
[MUKITUYECKYIO YacTOTYy U IIEpHUOo/1 KojiebaHui, a3y KojaeOaHull B pacCMaTpHUBACMbIi

MOMEHT BPEMEHHU U aMIUIMTYly KOJIeOaHHH.
84.Jlpa rapMOHHMYECKHX KojeOaHWs, HANpaBICHHBIX TII0 OJHOW TPSMOU, WMEIOIINX

OJIMHAKOBbIE aMIUIMTY/Abl WU TEPUOJbI, CKJIAAbIBAIOTCA B OJHO KoJieOaHME TOW XKe
amruntyabl. Halitu pasHocTs (a3 ckiiagbpiBaeMbIX KoeOaHuM.

85. OmnpenenTh CKOPOCTh PACIPOCTPAHCHUS BOJIH B YIPYroW Cpeje, €Clid pa3HoCTh (a3
KonebaHuii JBYyX TOYEK Cpejbl, OTCTOAIMX Apyr oT apyra Ha 10 cm, pasma 60° u
gacTtoTa Kojaebanuit 25 ['y.

86. JlaHbI XapaKTepHUCTHUKH JIBYX KOJIeOAaTeIbHbBIX JIBIKCHUH MaTepuaabHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTs a3 mexay sTuMu konebanusimu nn/4. HavanpHas dasza
OJIHOTO M3 HUX paBHA HYJIO. 3alUILINTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaHusl.
[TocTpoiiTe BEKTOPHYIO JUAarpaMMy CI0KEHUS.

87. JlaHbl XapaKTepUCTHKH JBYX KOJIeOATEIbHBIX JBIKEHUI MaTepruanbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexay atuMu konebanusimu nu/4. HavanbpHas dasza
OJIHOTO M3 HUX paBHA HYJO. 3alHUILINTE YPaBHEHUE PE3YIbTUPYIOLLETO KOJIEOaHUS.
ITocTpoiiTe BEKTOPHYIO JUArpaMMYy CIIOKEHHUS.

88. HaiitTu cMmelmieHne OT IMOJIOKEHHs] PAaBHOBECHS TOUYKM, OTCTOSIEH OT MCTOYHHKA

KolieOaHUH Ha paccTOsSHUU (= A /12, nns momenta t=T/6. Ammauryma KoseOaHHs
A=0.05 m.

89. Iinockast aneKTpoMarHuTHas BOJIHA PAacCpOCTPAHAETCS B BaKyyMe. AMILIUTY1a
HAINPSDKEHHOCTH AJIEKTPUIECKOTr0 oISt BOJHBI En = 50 mB/m. Haiitu ammutyny
HaIPSKEHHOCTH MarHUTHOTO TIOJIS.

90. B omHOpOmHOW H3O0TPONMHOW cpene ¢ &€ = 3 W u =1 pacmpocTpaHseTcs IIIOCKas
9JICKTPOMArHuTHas BOJIHA. AMHJII/ITy,[Ia HAIMPSPKCHHOCTHU 3JICKTPUYCCKOTO ITOJISI BOJIHBI Em
= 10 B/m. HaiiTn aMIIuTyay HamnpsyKeHHOCTH MArHUTHOTO TOJS M (pa3oBYIO CKOPOCTh
BOJIHBI
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91.

92

93.

94.

95.

96.

97.

98.

99.

100.

101.

B ompite HOHra Ha myru ogHOro w3 uHTepdepupyOmUX JTyded Iomeranach
NEPIEHIUKYISIPHO 3TOMY JIy4y TOHKAasl CTEKJIIHHAS IUIACTHHKA C MTOKA3aTeleM TOMIICHUS
n = 1,5, BclenCTBUE 4Yero LEHTpalbHas CBETJas I0J0ca CMEIaach B IOJOXKEHHUE,
MEepBOHAYAJILHO 3aHUMAaeMOE ISATOM CBETJION MOJIOCOH (HE cuuTas IEeHTpaIbHOM). JlmmHa
BOJIHBI naziatoniero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY d TUIACTHHKH.

.Ha TOJICTYHO CTCKIIIHHYIO IINTACTUHKY HaHCCCH TOHKHM CJIOH IIpo3pavyHoOro BEHIECTBa C

nokaszarenaeMm mnpenomiieHus n = 1.3. IlmacTuHKa OCBELICHA MapauICIbHBIM ITYYKOM
MOHOXPOMAaTHYECKOTO CBETa C JIMHOW BONHBI A = 640 wm, magaromM Ha IUTACTHHKY
HOpMaibHO. Kakylo MUHHMalbHYIO TOMIUHY Omin JODKEH HMETh CIIOH, YTOOBI
OTpa)KEHHBIH ITy4OK MMEJ HAMMEHBIIYIO SIPKOCTH?

Hlupuna wuHTEepdepeHIMOHHOW TONockl. Ha MBUIBHYIO TUICHKY C ITOKa3aTeleM
npeigowiieHuss n = 1.3, HaxonmsAmIyrocss B BO3AyXe, HalaeT HOPMAJIbHO MY4YOK JIy4ei
Oemnoro cBera. Ilpu kakoii HauMmeHbLICH TOMMMHE Omin MJICHKH OTPaKCHHBIA CBET C
mumHo BomHBI A = 0,55 mxm OKaxeTcs MakCHUMajdbHO YCHJICGHHBIM B pE3ylIbTaTe
uHTephepeHIun?

Ha nmmadparmy c kpyrisiM orBepctreM auamerpoM 0 = 4 mm majgaeT HOPMaIbHO
napauIebHBIA MYYOK JIydeil MOHOXPOMAaTH4eCKOro CBETa ¢ IMHOM BONHBI A=0,5mKMm.
Touka HaOJIOJCHUS HAXOJMTCS HAa OCH OTBEpCTHsl Ha pacctostHuu b = 1 m oT Hero.
Ckonbko 30H K @penens ykinaapiBaeTcs B oTBepcTuu? TeMHOe WM CBeTIee IMSTHO
HOJYYUTCS B LEHTpe MU(PAKIMOHHONW KapTHHBI, €CIH B MECTE HAaOJIIOJCHUI MOMECTUTD
9KpaH?

Ha nudpakunoHHyI0 penieTky najgaeT HOpMaJIbHO MOHOXPOMATHYECKUN CBET C JITMHON
BOJIHBI A = 410 nm. Yron A@ Mexny HallpaBIeHUSIMU HA MAaKCUMYMBI TIEPBOTO U BTOPOTO
nopsiAikoB  paBeH 2°21'. OmnpenenuTs 4YWCIO 7 IITPUXOB HA EIUHUILY JJIMHBI
TU(GPaKIMOHHON PELIeTKH.

Ha mudpakumonnyto pemerky, cogepsxamryto # = 400 mrpuxoB Ha 1 mm, magaet
HOPMaJIbHO MOHOXPOMAaTHYECKHA CBET ¢ JIMHON BOJHBI A = 0,6 mxm. Haiitu oOmiee
yucao N audpakimoHHBIX MAKCUMYMOB, KOTOPBIE JIaeT 3Ta pemerka. OnpeaenuTs yroi
@ IUdpaKLInU, COOTBETCTBYIOIINHN MOCIEIHEMY MAaKCUMYMY.

Kakoit HanMmenb1ei pa3pemaromnieil cuinoit R nomkHa 061anate audpakioHHas
peleTka, 4ToObl ¢ €€ MOMOIIBI0 MOKHO OBLIO pPa3pelInTh JBE CIIEKTPaIbHbIC TUHUU
KaJIUA C JUTHHAMU BOJIH A1 = 578 um 1 A = 580 nm? Kakoe Haumensluee yuciio N
HITPUXOB JJOJKHA UMETh 3Ta PelleTKa, 4YTOObI pa3pelieHne ObljI0 BOZMOKHO B CIIEKTpPE
BTOPOTO nopsiaka?

Crenens noasipu3aivy P 4aCTUYHO MOJISIPU30BAaHHOTO cBeTa cocrasiseT 0,75.
OnpenenuTs OTHOILIEHHE MAaKCUMATbHOW MHTEHCUBHOCTH |max CBETA, POITYCKAaeMOT0
aHaJM3aTOPOM, K MUHUMAIBHOH |pix.

Yronm o Mmexay MII0CKOCTSIMU IIPOITYCKAaHMS MOJISIpU3aTopoB paseH 50°. EcTecTBeHHBIN
CBET, IPOXO/IsI Uepe3 TaKylo CHCTeMY, ociiadisieTcs B n = 8 pas. [IpeneOperas morepeit
CBeTa MPH OTPAKECHUH, ONPECTUTh KOdpGHIMEHT K morioneHus cBera B OISIPOUIax.
VYron bproctepa & pu maieHUM CBeTa U3 BO3/lyXa Ha KPUCTAIIIT KAMEHHOU COJIU
paBeH 57°. OnpenenuTh CKOPOCTh CBETA U B ITOM KpUCTAJLIE.

Koad¢uimenT nornomeHus HEKOTOPOro BELIECTBA JIJIsI MOHOXPOMATHYECKOTO
CBETa OMPEENCHHOM UTHHBL BomHEl @ = 0,1 car t. OnpeenuTh TONIKMHY X BEIIeCTBa,
KOTOpasi HeoOXoauMa JiIs ociadieHus ceera B K = 2 pasa. [lotepu Ha oTpakeHHe cBeTa
HE YYUTHIBATb.
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Paznen 4 .TepmoaunaMuka U MoJieKyJIsipHas pusuka

102. N3oxopuieckuit, 1300apruuecKuii, U30TEPMUUECKUH, aradaTHYECKU MPOLECCHI
B U/IeNIbHBIX Ta3ax. [Ipeobpa3oBanue TEIUIOTH B MEXaHHUECKYIO PadoTy.

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. TepMoguHamMuyeckoe  paBHOBecMe W Temmeparypa. HyneBoe  Hawano
TEPMOJIMHAMUKU. DMIMPUYECKAs TeMIlepaTypHas mKaia. KBazucrarnueckue mpoueccsl.
YPaBHeHI/Ie COCTOsIHMA B TCPMOJAUHAMUKE.

106. OO6patumbie 1 HeoOpaTUMbIe Mpoliecchl. Bropoe Hayano TepMmoanHaMuku. L{uki
Kapno. DuTpomnus.

107. Jasnenue raza ¢ touku 3peHus MKT. Csi3p TEmI0eMKOCTH € YHCIOM CTEIEHEH
CBO0OO/IBI MOJIEKYJI Ta3a.

108. Makpo- u  mukpococtrostHus.  CTaTUCTHUECKMH BeC UM BEPOSTHOCTH
MakpococTosiHus. DazoBOe MPOCTPAHCTBO.

109. Pacnpenencnne MakcBeiuia MOJIEKyJd HealbHOro ra3a. Hawbonee BeposiTHas,

CpeImHsiE W CpeIHEKBAaJpaTHYHAs CKOPOCTH. OKCICPUMEHTAILHOC OOOCHOBAHHE
pacnpenenenus Makcsesa.

110. Pacnpenenenue bonbiimana u 6apomerpudeckas hopmysia.

111. Yucno CTONKHOBEHUH U JUIMHA CBOOOJHOTO mpobera MOJeKysl MAealbHOTO Tasa.
OMmnupuueckue ypaBHeHUs mnepeHoca: @Puka, DPypre u Hprorona. Pemakcamus
COCTOSTHUIO paBHOBecus. CpeiHee YHCIO CTOIKHOBEHUM

3anaum k pasneay 4

112. Omun rpamMm remuss Obim Harper Ha 100°C mpu THOCTOSHHOM JIaBJICHUHU.
OnpenenuTh KOJWYECTBO TEIUIOTHI, TIepelaHHOE Ta3zy, pabdoTy pacuMpeHus u
npUpalieHle BHyTPEHHEH SHepruu rasa.

113. VYriekucsiii ra3 paciMpseTcs Mpyu MOCTOSHHOM JaBieHuu. Onpenenuts padboTy
PAaCIIMpEHHs, eciH a3y nepenano 4,2-10° /e TennoTr.

114. I'a3, 3aHnMaBmmii 06beM 11 7 mox gaBnennem 10° [1a Gbi M300apUYECKU HATPeT
ot 20°C 10 100°C. OnpenennTs paGoTy pacIIHpeHHs.

115. B 6amnone emkocThio 24 1 HaxonuTcs Bogopon mpu temmeparype 15°C. Ilocne
TOTO KaK 9acTh BOIOPO/IA M3PACXONOBAIIH, JABICHHE B GalUIoHe MOHH3MIoCh Ha 4-10°77a.
Kakoe koianuecTBo BoJOpOa ObLIO H3PACX0A0BAHO?

116. HaliTn u3MeHeHHe SHTpOMHUM MpH H300apUUECKOM pacIIUpeHuH 4 2 a3oTa OT
o0béma 5 21 10 00BEMa 9 7.

117. Omnpenennuts TeMmmeparypy Tra3a, €CIM CpPEIHssl KHHETHYECKas DSHeprus
TOCTYINATENBHOTO ABHKEHHs ero Monekyi 1,6-107° [,

118. Kakas 1ons MoJjieKy1 KUCiIopoaa 06aaiaeT CKOPOCTAMHU, JISKAIIMMU B HHTEPBaJe
ot 910 10 911 wm/cex, ecnmu Temnepatypa raza 400°K?

119. B kabune Bepronera GapomeTp mokasbiBaeT 675 mm pm.cm. Ha xakoi BeIcOTE

JIETUT BEPTOJIET, €CIIM Ha B3JICTHOW TUIOMIAAKE OapoMerp mokasbiBan 750 mm pm. cm.?
TemnepaTypy BO3lyXa CUMTaTh HEM3MEHHOU U paBHOU 17°C.

Pa3nen 5. KBantoBas ¢puzuka
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120. TennoBoe n3nyyeHue u JoMuHecueHIus. CrieKTpaabHbIe XapaKTePUCTUKU
TETUIOBOTO U3nydeHus. 3akonbl Kupxroda, Credana-bonpiiMana u 3aK0H CMEIICHHS
Buna. A6contoTHO YepHOE Telo.

121. ®dopmyna Penes-J/»xuHca n «yapTpaduosneroBas katactpoday. ['umoresa
kBaHTOB. @opmyina [Inanka. KBaHToBOE 00BsCHEHUE 3aKOHOB TEIJIOBOTO U3JyYEHUS.
KopryckynsipHO-BOITHOBO# [Tyain3M CBETa.

122. dotoadp ekt u 3¢ ekt Komnrona. YpasHenue DitHiuTeina ast porospdexra.
123. Omnbit bote. TopmosHoe uznyduenue. ['mnotesa ne bpoitnst. OnbiThl J{3BUCCOHA U
Jxepmepa. Audpaxmus mukpoyactun. [Ipunnun neonpenenennoctu I eiizendepra.

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

JIOJIKHA Y/10BJIETBOPSTH.
125. CranuonapHoe u HectamoHapHoe ypaBHeHue [llpenunrepa.
126. KganToBas 4acTuiia B OTHOMEPHOH MOTEHIUAILHON siMe. O HOMEPHBIN
MOTEHLMATBHBIN TOPOT U 0apbep.
127. CoctosiHHe MUKPOUYACTHIIB B KBAHTOBOW MexaHHKe. [[0HATHE O BBIPOXKICHUU
SHEPreTUYEeCKUX YPOBHEM.
128. TlpencraBienue GU3HUECKUX BEIMYUH ornieparopamu. OniepaTopbl KOOPIUHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCA, TOTEHIUAIbHONW U KHHETHYECKON IHEPTHH.
129. Cramuonapnoe ypasuenue Llpenunrepa ayis atroma Bogopoaa. BomHoBble
dbyHKIIMM 1 KBaHTOBBIE uncia. [IpaBuiia oT0opa A KBAHTOBBIX MIEPEXOJIOB.
130. CoOcTBeHHBIN MEXaHMYECKHI U MArHUTHBI MOMEHTHI 3JIEKTPOHA B aToMe. OmbIT
[lItepna u I'epnaxa.
131. Crnun-opOuTampHOE B3aMMOeHCcTBHE. TOHKAs CTPYKTYpa aTOMHBIX CIICKTPOB.
132. Crpoenue aTOMOB M NepUOIMYECKask CUCTeMa XUMHUECKUX 1eMeHToB J[.1
Menpeneesa. [lopsaok 3anoaHeHHs! 3JIEKTPOHHBIX 000JI0UEK.
133. BekrtopHas MOzEIb MHOTORJIEKTPOHHOTO aToMa. THIIBI CBSA3EH.
XapaKkTepuCTUIECKUE CIIEKTPBI aTOMOB.

3agauu k pazgeay S

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

135. B pesynbrate a¢pdexra Komnrona ¢poroH ¢ sueprueit € = 1,02 M»>B paccesuics Ha
CBOOOJHOM 3JIEKTpOHE Ha yroa 6= 150°. OnpenenuTs 3HEPTUIO & paccestHHOro (oToHa
¥ KHHETUYECKYIO SHEPTuio T 3JIEKTPOHA OTaun

136. [TpoToH 06nanaeT KHHETUYECKOH sHepruel 7, paBHOW YHEPTUU MOKOS Ep.
Onpenenutsb, BO CKOJIBKO pa3 U3MEHUTCS JUIMHA BOJIHBI A 1ie bpoiins nporoHa, eciu ero
KUHETHYECKasi SHEPTHsl YBEJIIMYUTCS B n = 3 pasa.

137. .Yactuia B MOTCHIMAIBHOM SIIMKE MUPUHON | HAXOMUTCS B HUA3IIEM
BO30YXJIEHHOM cOCTOSTHIH. OTpeAeTTh BEPOSTHOCTh HAXOXKICHHS YaCTHUIIHI B
untepsaiie ot 0 o 1/2.

138. Yactuia B MOTECHIMAILHOM SIIUKE IIMPUHON | HAXOAUTCS BO BTOPOM
BO30YXJIEHHOM COCTOSTHUH. OnpeeTuTh BEPOATHOCTh HAXOXKJICHHS YaCTUIIbI B
uHTepBaie ot |/3, paBHOyaIeHHOM OT CTEHOK.

139. InuHBI BOJH KOMIOHEHT KEJNTOro AyOJjeTa pe30HAaHCHOHM JIMHUN HATpHS,
oOycnoriieHHOTO TIepexoioM 3P-3S, pasaer 589,00 u 589,56 uM. HaiiTi BenmuauHy
pacuierienus 3P-tepma B 3B.

140. Bremwmcarh cieKTpaibHbIe 0003HAYCHHS TEPMOB aTOMa BOJAOPO/Ia, MIEKTPOH
KOTOPOT'O HAXOJHUTCS B COCTOSIHUY C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3.

141. Ckonbko M Kakue 3Ha4YCHHsI KBAHTOBOI'O YHCIIA J MOKET UMETh aTOM B COCTOSIHUU
C KBAaHTOBBIMU YKcCIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?
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142. Onpenenuth OTHOLICHHUE JUTMHBI BOTHBI A1 J1e bpoiis mpoToHa K JJIMHE BOJHBI
Az ne bpoins a-uacmuybsl, TpOoLIEAIINX OJUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh
noreHimanios U =1171B.

143. Onpenenutb OTHOUICHHUE JUIMHBI BOJHBL A1 J1e bpoiiis mpoToHa K JJIMHE BOJIHBI
Az ne bpoins a-uacmuysl, IpOIIEANINX OJUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh
noteHimaios U =1171B.

144, Cpennee BpeMsi KU3HH aTOMa B BO30YXJICHHOM COCTOSTHUU At ~ 108 ¢. [Tpu
nepexojie aToMa B HOpMaJIbHOE COCTOSIHUE UCITYCKAeTCsl POTOH, CPeIHss JUIMHA BOJIHbI
(1) xotoporo paBHa 400 Hm. OLIEHUTh €CTECTBEHHYIO HIMPHHY AA H3IydaeMoi
CHEKTPaJIbHOM JTMHUU, €CITH HE TPOUCXOINUT €€ YIITUPEHHUS 3a CUET JPYTUX IPOIECCOB.

145. MOHO3HEpPreTUYECKU My40K AIEKTPOHOB, MPOLIEAIINX YCKOPSIOIIYIO Pa3HOCTh
notenuuanoB U = 20 kB, BBICBEUUBAET B IICHTPE dKPaHA AIEKTPOHHOIYUYEBOM TPYOKH,
niuHa Kotopoit | = 0,5 m, naTHO paguycom I = 1072 cm. [Tonb3ysick COOTHOILIEHUEM
HEONPEIEeTEHHOCTEH, ONPEACINUTh, BO CKOJIBKO pa3 HEOMPEIEICHHOCTh AX KOOPIUHATHI
9JIEKTPOHA HA SKpaHE B HANPABJICHUU, IEPIICHIUKYIIPHOM OCH TPYOKU, MEHBIIIE
paamyca I sTHa.

146. Haiiti mocrosiaayto [Tnanka h, eciim u3BeCTHO, YTO 37€KTPOHBI, BHIPHIBACMBIC M3
MeTaJlJla CBETOM C JUTMHOW BOJIHBI A3 = 3,6 MKM, TIOJTHOCTBIO 33JICPKUBAIOTCS PA3HOCTHIO
MOTCHIUANIOB Uy =6,6 B, a BBIPBIBAEMBbIC CBETOM C JJIUHOW BOJHBI Ay = (0,65 mrm —
Pa3HOCTBIO MOTEHIIUANIOB Uy =16,5 B.

147. HaiiTi yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METaIa JIEKTPOHBI, KOTOPbIE
MOJTHOCTBIO 33/ICPKUBAIOTCS Pa3HOCTHIO TOTEHIMANOB U =3 B, eciiu poTodapdext
HAYMHAETCS TIPU JUTMHE BOJIHBI cBeTa A = (0,5 MKM.

Pa3nes 6. OcHoBbl GU3NKH A/APa U 3JIEMEHTAPHBIX YaCTHUII.

148. CtpoeHue aTOMHOTO si/ipa. SaepHbie cuibl. JHEprus cBsizu aapa. Jledext maccol.
149. PannoakTMBHOCTS.

150. Snepusle peakunu. Peaknuu neyieHns U CHHTE3a.

151. DneMeHTapHble yacTullbl. Knaccudukanus snementapHbix dactuil. [IpeBpaienue

HaCTHII. 3aKOHEI COXpPAaHCHUA B MUPC DJICMCHTAPHBIX YaCTHUII.

3anaum k pasaeny 6

152. HazoBute cumBoanueckue 0003HaUYEHUS si/Iep U30TOIOB BOJIOPO/Ia M HA30BUTE
uX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpOe CIPaBEATUBO /Il MHOTHX JIETKHX
A7ep, ONPEETUTh CPEIHIOI 00BEMHYIO TUIOTHOCTH 3apsia sapa.

154. Spo Gepunus 4/ Be 3axBatiiio snekTpon u3 K-oGonoukn atoma. Kakoe sapo
obpasoBaiiock B pe3ynbTaTe K-3axBara.?

155. JlBa sipa remus o He CIMTHCH B OJHO SUIPO, M IIPH 5TOM GBI BBIGPOLICH MPOTOH.

VYKaxuTe AP0 KAaKOro 3JeMEHTa 00pa30Baioch B pe3yabTaTe TAKOTO MPEBPAICHHUS.

[Ipn cpade »5Kk3ameHa, CTYIEHT TMOJy4yaeT JBa BONpoca M 33aJadyy W3 IEpeyuHs,

MPUBCACHHOI'O BBIIIC.

Bpemst moaroToBKH CTyJIeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 45 MUH.
5. MeTonnueckne MarepuaJbl 1JIsl ONpee/ieHUs] MPolelyp OLEHWBAHUS 3HAHMIA,
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YMEHHI U HABBIKOB, XapaKTEePHU3YIOLIUX ITANbI (JOPMUPOBAHUA KOMIIETECHIIHI.

IIpomexyrouHas arrecTtauuss IO JUCUUIUIMHE IIPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTII CTO CIIGI TU(TY) 016-2015. KC YK/IB Ilopsimok mpoBeaeHus: 3a4€TOB U
JK3aMCHOB.
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