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1. Hepeqenb INIAHUPYEMBIX PE3YyJabTATOB oﬁyqem/m o AUCHHUIIJIMHE, COOTHECCHHBLIX C IJIAHMPYEMBIMH pPeE3YyJIbTaTaMH OCBOCHHUSA

00pa3oBaTeJIbHOM POrPAMMBI.

B pesynbrare ocBoeHus1 00pazoBaTeNbHON MPOTrPaMMBI CHICIIMATUTETa 00YJAIOLIHICS JODKEH OBJIAICTh CICAYIOIMMHI PE3yIbTaTaMi 00yYeHHS

10 JUCHUILINHE:

Kon n nanmenosanue HanmenoBanue nunaukaropa JleckpunTopsl
obuenpodeccuoHanbHOM JOCTHXKEHUST  001IenpodecCHOHATbHBIX
KOMIICTCHIINH KOMHeTeHHI/Iﬁ
OIIK-1. 3HaTh:
- npu3HaKu uaeHTudukamu pusndeckux senexuit (3H-1):
OIIK-15.. - OCHOBHBIC 3aKOHBI (DU3UKH, OTIMCHIBAOIITNE (PU3HUECKHUE SIBJIICHHUS U

CnocobeH HCIIOJIB30BaTh

Unentudukamuss w  xiaccuduxamms

IMpoHeCChbl; OrpaHUYCHHA IMPHUMCHCHHA 3aKOHOB, obnactu MMPUIIOKCHUA

MaAaTEMaTHYCCKHC,
€CTECTBCHHOHAYYHBIC H HH)KCHEPHBIC (busiraeckux npoueccos, TIPOTCKAIOINX | 34k 0HO0B (U3NKH B PaKTHUECKOH AeaTensHocTd (3H-2);
Ha o0BeKTe poheCCUOHATTLHOM
3HAHUS JUIS PELICHUs 3a1a4 YmMmeThb
N JeSITebHOCTH
po(ecCuoHaIbHON IEATEbHOCTH - WICHTH(UIIMPOBATH U TPAKTOBATh OCHOBHBIE HA0JII01aeMbIe
NPUPOHbIE U TEXHOTCHHBIE ABJICHUS U 3()(PEKTHI ¢ TO3ULUU
(yHIIaMeHTalIbHBIX (pU3NUecKux B3aumoaencTui (V-1)
Biaagern :
- crocobamMu KiaccupuKauuu (pU3NUECKUX SBJICHUN MO pa3IU4HbIM
npusHakam (H-1)
OIIK-1.6. Omnpenenenne | 3HaTh: PU3NYECKUE OCHOBBI MEXAHUKH, (PU3UKHU KOJIEOaHU U BOJIH,
OIIK-1. XapaKTePUCTHK (U3NYECKOTo | SIEKTPUUECTBA U MAarHETH3Ma, HJIEKTPOJMHAMUKY, CTATUCTUYECKOM
nporiecca(sIBIECHUs ), XapaKTepHOro s | pU3UKU U TEPMOJIMHAMUKH, KBAHTOBOM (pr3HKH;
T P —— 00BEKTOB npoQecCHOHATIBHON | YMeTh: pelaTh TUIIOBBIC 3a/1a4H, CBSI3aHHBIE C OCHOBHBIMH pa3/ieiaMu
MATEMATHIECKHE, NesITebHOCTH, Ha OCHOBE | (pU3MKH, UCTIOIB30BAThH (I)I/ISI/{"—IGCKI/IC 3aKOHBI IIPU aHAJIM3€ U PELICHUU
TEOPETUYECKOTO u | mpo6eM npodeccnoHanbHOM 1eATebHOCTH

€CTECTBEHHOHAYYHBIC U UHXEHEPHbIE
3HAHUS IJIS PEIICHUS 3a/1a4
npo(ecCuoHaIbHOMN JIEATENbHOCTH

9KCIICPUMCHTAJIbHOTO HCCJIEIOBaHUM.

Baaners :MeTogamu npoBeneHHs (pU3MUECKUX U3MEPEHU, MeToaaMu
KOPPEKTHOH OLIEHKU MOTPEIIHOCTEN PH MPOBEICHUU (PU3UUECKOTO
JKCIIEPUMEHTA.




OIIK-1.

CnocobeH HCIOJb30BaTh
MaTeMaTUYECKHE,
€CTECTBCHHOHAYYHBIC U HHXCHEPHBIC
3HAHUS JJIs PEUICHUS 3a]1a4
poecCuoHaIbHOMN JAeITEeIbHOCTH

OIIK-1.7 Bribop 6a30BbIX (pu3HYECKUX
3aKOHOB JUIsI PEUICHUS 33124
npoeCCUOHATBLHOMN 1eATEEHOCTH.

3HaThb:

-OcHOBHBIC 3aKOHBI (yH/ITAMEHTAJILHON (DU3UKH,

OcHoBHbIE (U3NYECKUE BEIIMYNHBI U KOHCTAHTHI

YMmerh:

BbISBISTE COOTBETCTBHE SIBJICHUS CYIIECTBYIONIECH 3aKOHOMEPHOCTHU ITyTEM
MPUMEHEHHUS Pa3INYHBIX METOJIOB,

Baagers MeToiaMu MOJIENMpPOBaHMS B 00J1aCTH 3HAHUI




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

b1.0.07 ®u3uka

Mecto aucumminabl B OOIL.  [Iucummimaa «®u3uka» OTHOCHTCSA K 00sS3aTeIbHOU
gactu® Broka 1 «lucuurmuHbpy 00pa3oBaTEIHbHOM MPOTPAMMBI CIIEITUATUTETA.
Nzygaercs: B ouHOM opMe 0OyueHUsi - Ha IEPBOM Kypce, BO BTOPOM CEMECTPE;
Y Ha BTOPOM KypC€ B TPETHEM M YETBEPTOM CEMECTpE. .
O6beM TUCIUIUTMHEL cocTasisier 12 3.¢.°

Odu3uka co3daeT yHHUBEpPCANIbHYIO 0a3y Uisi H3ydeHHUs OOIIEenpoPecCUOHANBHBIX H
CIEIUAIIBHBIX TUCIHIUINH, 3aKJIapIBaeT (DYHIAMEHT MOCIIEIYIOIIEro OOYUICHHS B acIIUPaHType.
Omna naét uenpbHOE MpeacTaBieHrne O GU3MUYECKUX 3aKOHAX OKPYXKAIOLIETO MHUPA B UX €IUHCTBE
U B3aUMOCBSI3M, BOOPY)KA€T HEOOXOJMMBIMH 3HAHHSMH I PEHICHUS HAayYHO-TEXHUYCCKHX
3a/1a4 B TEOPETUYECKUX U MPUKIIATHBIX aCTIEKTaX.

B MeTomudeckoM TutaHe AUCHMILIAHA OMUPACTCS HA 3HAHUS 1O (U3HKE, TOTydeHHBIC B
mikone. OcBoeHMe Kypca (UM3HKHM HEOOXOIMMO Kak MpeAlIecTBYIONIee Ui psaa APYrux
TUCIUIUIMH: (pU3UYecKas XHUMHS, aHAJIUTHYECKas XUMHUS W (DU3UKO-XUMHUYCCKUE METOIBI
aHanu3a, MpUKJIagHas MEXaHHKa, dJIEKTPOTEXHHUKA U MIPOMBIIIUICHHAS 3JICKTPOHUKA, MTPOIECCHI U
anmaparbl XUMHUYECKOW  TEXHOJIOTHH, XUMHYeCKass (M3WKa TOpEeHUs W  B3pbIBa
HSHEPrOHACHIILIEHHBIX MaTEPUAJIOB...

®opmbl  mpoBexenusi 3amsTuit.' CHCTEMATH3MPOBAHHBIE OCHOBBI  IHMCIIUILTHHbI
u3jJararoTCsa Ha 3aHATHAX JICKIIMOHHOI'O THIIA. HOJ'Iy‘-ICHHI)Ie SHAHUA 3aKpPCIUIAOTCA Ha
7a00paTOPHBIX U MPAKTUYECKUX 3aHATUAX. /|1 TeKyIero KOHTpoJs yCIeBaeMOCTH POBOATCS
TEOPETUYECKHE KOJUIOKBUYMBI W  KOHTpOJIbHbIE paboTel. CamocTositenpHas pabota
npeaycMaTpuBaeT paboTy ¢ yueOHO-METOJUUECKUM OOeCIeYeHUeM TUCHUILIMHBI, BBITOJHEHHUE
JIOMAIITHUX 3a/laHuH, COCTaBJIEHHE OTYETOB K JJAOOPaTOpPHBIM paboTaM.

DopMa NPOMEKYTOYHOM aTTECTALMM - DK3aMEH.
Kparkoe cogep:kanue JUCHHUIINHBI:
Pa3nen 1 -Mexanuxka.
Paznen 2 —OnekTpocTaTka U MOCTOSTHHBIA TOK
Paznen 3- MarnTtusoe nose. DIeKTpoOMarHuTHasi UHyKIHS.
Pasnen 4 -KoneOauns u BoiHbl. BosHOBAS onTHKa.
Pazpen 5 - Gusnyeckas TepMOIMHAMUKA.
Paznen 6 -KBantoBas dusuka.
Paznen 7 - dusuka TBEpAOro TENA
Paznien 8 -OcHOBBI GU3MKH SApa U HIIEMEHTAPHBIX YaCTHII.

Pe3yabTaT M3y4yeHMs AMCHUILUIMHBIE: popmupoBanue yactu komnerenuuu OIIK -1.

3. O0LeM JUCHUILIMHEI.

! Onpenensercs yueGHbIM mI1aHOM
2 Ompepensercs yu4eOHbIM IIAHOM
® Ompenensercs yu4eOGHbIM IIAHOM
* Onpenensercs yuebHbIM miasoM i P



Bun yaeOHO# paboThI

Bcero,
3E/akaneM. yacos

OO01ast TPy10€eMKOCTh M CHUTITHHBI 12/432

(3a4eTHBIX SAMHMII/ aKaIEMUIECKIX YacOB)

KonTakTHasi pa6oTa ¢ npenojaBarejieM: 242
3aHSTHS JEKIIMOHHOTO THITA 90
3aHATUS CEMUHAPCKOIO TUIIA, B T.4. 144

CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 72
nabopaTopHbie pabOThI 72
KkypcoBoe npoektupoBanue (KP wm KIT)
KCP 8
Jpyrye BUIbl KOHTAKTHON paboThI
CamocrosTenpHas padbora 109

dopwma tekymiero korrpois (Kp, pedpepar, PI'P, acce)

Kp, kom1okBuymsl

®opma npomexyTouHoii arrecrauuu (KP, KII, 3auder, sx3amen)

2 Jx3amena (81),

3auer
4. Conep:xkanue TUCHUNIHHBI.
4.1. Pa3geasl ANCOUILINHBLI H BUABI 3aHATHIA.
3aHATHS
Eﬁ CEMHUHAPCKOTO < =
= THIIA, S =l
n aKazieM. 9acel | S 2
o]
g = = — |:<
N Z 9 3 9 2
o
H; HanmenoBanue S S E 2 2 E = z
= | = . o)
I paszzena qUCIUTUINHBI 2 5 S § = T E 5 E
Ss | 27 & 28|l &= 3
= 5 = E SO 5 o
= X Q Q =
= = s ta) > p=
5 38 |2 |8 &
™M @) S
1. | Mexanuka 16 10 18 17 OIIK-1
2. | ®u3uyeckasi TEPMOAMHAMUKA U 10 8 6 16 | OIIK-1
MOJIEKY/JIsipHas puznka
3. | DaekTpoMarHeTu3M. JJIEKTPOCTATHKA H 10 10 12 10 | OIIK-1
NMOCTOSIHHBII TOK. \
4. | DaekTpoMarneTusM. MarHuToCcTaTHKA. 8 8 10 16 OIlK-1
DJIEeKTPOMATrHUTHASI MHAYKIHSA.
5. | Kosiedanus u BoJiHbl. BosiHOBasl onTHKA 10 18 8 16 | OIIK-1
6. | KBanToBas ¢usnka 22 16 10 16 | OIIK-1




7. | ®dU3MKA TBEPIOro Teja 6

4 OIIK-1

8. | OcHoOBBI siiepHOii GU3NKN U GUBHKH 8 2

JIEMECHTAPHBIX YaCTHUI

14 | OIIK-1

4.2. 3aHATHA JeKIHOHHOI0 THIIA

Ne
paznena
JIUCLIUILINHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ CO/IepKaHUE 3aHATUS

OO0neMm,
aKaJ.
Yachl

NuanoBanuonuas
dbopma

1

BBenenne ®u3nka B CUCTEME €CTECTBEHHBIX HAYK.
OO6mas CTpyKTypa ¥ 33a4d AUCLIUILITUHBI
«Du3nKay.

MexaHHuKa

Kunemaruka. ®U3M4eCKUid CMBICII IPOU3BOAHON U

unrerpasia. OCHOBHbBIE KUHEMATUUECKHE
XapaKTEPUCTUKUA KPUBOJIUHEHHOTO JBUKEHUS:
CKOpPOCTb U ycKopeHue. HopmanbHoe u
TaHT€HIIUAILHOE YCKOPEHHUE.

Caaiia-
npe3eHTanus

MexaHuka
Kunemarnka. KunemaTrka BpamareabHOTro

JBH>KEHUS: YIJI0Basi CKOPOCTh U YIII0BOE
YCKOPEHHE, UX CBA3b C JTUHEHUHON CKOPOCTHIO U
YCKOPEHHUEM.

IIpocTpancTBO M BpeMs B MexaHuke HproToHa.
CucreMbl KOOpIUHAT U UX MPEOOPA3OBAHMUS.

Mexanunka Jlunamuka. aepruaibHble CUCTEMBI
oTcuera U nepsblii 3akoH HeroToHa. Bropoit

3akoH HeroroHa. Macca, umnynsc, cuna. Y paBHEHUE
JBHKEHUS MaTepUAIbHOM TOUKH. TpeTuii 3aKkoH
HrroToHa 1 3aK0H COXpaHEHUS UMITYJIbca. 3aKOH
BCEMHUPHOTO TATOTeHUsA. CUIIbI COTPOTUBRIICHUSL.
WHTerpupoBaHue ypaBHEHUN JBUKEHUS, POJIb
HavyanbHBIX ycaoBuil. LleHTp Macc MexaHu4ecKou
CHUCTEMBI, 3aKOH JIBIDKCHUS IIEHTPa Macc.

Caaiia-
npe3eHTalus

Mexanuka MomeHT ummnyJibca. J{nnamuka
BPAIIATEJIbHOI0 ABMKeHUs1. MOMEHT UMITyJIbCca
MaTepUaIbHOM TOYKM U MOMEHT MEXaHUYECKOU
cucTteMbl. MOMEHT CHUIIBL. 3aKOH COXpPaHEHUSI MOMEHTA
MCXaHMYECKOH CUCTEMBI. J[BM)KEHHUE B I10JIC
LIEHTPAJIbHBIX CHUJI.

YpaBHEHHE BpallleHHs TBEPIOTO Tela BOKPYT
3aKkperieHHoi ocu. MoMeHT nHepiu. @opmyna




[lreitnepa. Kunetnueckas sHEprUs Bpallaronierocs
TBEPOTO TEa.

Mexannka IHeprus. Cria, padoTa ¥ IOTCHIHATLHAS
sHeprus. KoHcepBaTnBHBIE 1 HEKOHCEPBATHBHEIE
cuibl. PaboTa u knHeTH4ecKas SHEprust. 3aKOH
COXPaHCHUS TIOJTHON MEXaHUYECKOM SHEPTUU B MOJIC
MMOTEHIUANBHBIX CHII. CBA3h MEXKAY CHIION U
MOTEHIMATBHOM 3Hepruen. [ paueHT ckalsipHOn
(GyHKINY.

MexaHnuka

PeasituBucrckass Mmexanuka. [[puHuun
OTHOCHUTEIHHOCTH U TIpeoOpazoBanust [ ammes.
DKcrepruMeHTa bHbIE 000CHOBAHUS CHEIHATLHON
teopun otHocuTenbHOCTH (CTO). IToctynatsr CTO.
OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH U
npeoOpasoBanus Jlopenia. CokpalleHUe UTMHbI 1
3aMEAJICHUE BPEMEHU B ABMXKYLIUXCSI CHCTEMAX
oTCUeTa.

Caaiia-
npe3eHTanus

Mexanuka

PeasituBucTCKas MexaHuka. PensTuBUCTCKUI
nMIynsc. Bzaumocsa3s Maccel 1 sHeprun. CTO u
siIepHast SHepreTHKa.

JIB

duznyeckas TEPMOAUHAMHUKA M MOJICKVJIAPHAS
duszuka. TepMonnHaMHIECKOE PABHOBECHUE U
Temmeparypa. HymeBoe Hayamo TepMOIMHAMUKH.

OMImpuyecKkas TeMIIepaTypHas IIKaja.
KBazucrarndeckue npoueccsl. Y paBHEHHE COCTOSHHUS
B TepMoarHamuke. [lepBoe HauaI0 TepMOIMHAMUKH.
Temnoemkocth. YpaBHeHue Maiiepa. 3o0xopuyeckuid,
M300apUIECKHiA, H30TEPMHUUSCKUI, aIHa0aTHICCKHIT
MIPOLIECCHI B UI€AIbHBIX ra3ax.

HaBnenue rasa ¢ touku 3peHuss MKT. Ousnyeckuit
CMBICII TeMIiepaTypbl. CBS3b TEIUIOEMKOCTH C YUCIOM
CTereHel CBOOObI MOJIEKYJ ra3a

du3nueckas TEPMOAUHAMHUKA M MOJIEKVJIsIPHAS

duzuka. Ssnenus nepenoca. Auddysus,
TEIUIONPOBOIHOCTh, BHYTPEHHEE TPEHUE.

Du3nyecKkasi TEPMOIUHAMUKA M MOJIEKYJIAPHAS
dusuka. OOpaTuMbie 1 HEOOPATUMBIE TIPOIIECCHI.
Bropoe nauano Tepmogunamuku. [IpeodpazoBanue
TEIUIOTHI B MeXaHn4eckyto padory. Lukn Kapuo u ero

KO3 (QUITUCHT TOJIC3HOTO JCHCTBHSI. DHTPOITHSL.

D3uyeckasi TEPMOJIUHAMUKA M MOJIEKVJIAPHAsI




dusuka. Pacnpenenenne MakcBeia MOJCKYI
HeaTbHOrO0 Tra3a. DKCIepUMEHTaTbHOE 000CHOBAHNE
pacnpeznenenus Makcpemna. Pacipenenenue
Bonprmana u 6apomeTtpudeckas Gpopmyna.

Pu3znyeckasi TEPMOAUHAMMKA M MOJIEKYJISIPHAS
dusnka. Mukpo- 1 Makpo-coCTOSHUE.
Cratuctuueckuii Bec. @opmyna bonpnmMana.
CraTucTHyecKkuil CMbICI BTOPOrO Havajia

TECPMOANHAMUKHU.

DJIEKTPOMATHETH3IM

Dnexktpudeckuit 3apsj. 3akoH KymoHa.
DJIeKTPOCTATHIECKOE TI0JIE, €T0 KOHCEPBATUBHOCTD.
HanpskeHHOCTh U TIOTSHITHAT 3JIEKTPOCTATHIECKOTO
nonst. [TpuHIMI cynepno3uiy. DNeKTpHYecKoe Mmoje
Uroist. JIUmos Bo BHENTHEM 3IICKTPUIESCKOM TOJIe.

Caaiia-
npe3eHTanus

DJIeKTPOMATHETH3M

Teopema o nupkyasiuuu. IloTok BekTopa uepes
noBepxHocTh. Teopema ['aycca B MHTErpaibHOM
(dbopMe U ee IpUMEHEHHE IJISl pacueTa dIEKTPUISCKUX
HIOJIEH.

Chnain-
npe3eHTanus

DJIeKTPOMATHETH3M

JIMDIIEKTPUKHN B 3JIEKTPUYECKOM T10JI€. Buabl
noJisIpu3ay. BekTop nomspusanuy U TeopeMa
I"aycca st BekTopa nonsipu3anuu. Juanekrpudeckas
MIPOHHUIIAEMOCTh CPEMIBI U BEKTOP AIEKTPUIECKOTO
cMeleHus. [ paHn4HbIe YCIIOBUS Ha TPAaHUIIE JIBYX
TUDIIEKTPUKOB.

DJIEKTPOMATHETH3M

IIpoBoaHNKH B 3JIeKTPHYECKOM IoJie. PaBHOBecue
3apsAa0B B MpoBoaHKKe. OCHOBHAs 3a7a4a
QJICKTPOCTAaTUKH ITPOBOJHUKOB. SKBI/IHOTGHHI/IaHBHBIe
MTOBEPXHOCTH M CUJIOBBIE JTJMHUH 3JIEKTPOCTATHUECKOTO
10JIst BOIW3H MOBEPXHOCTH ITPOBOAHHKA.
OnexTpocTaruyeckas 3amuTa. EMKOCTh MPOBOIHUKOB
1 KoH/eHcaTopoB. CoelMHEHNSI KOHJIEHCATOJIPOB.
OHeprus 3apsuKEHHOro KoHAeHcaTopa.. [InoTHoCTh
SHEPTHUH NEKTPUIECKOTO TIOJI.

DJIeKTPOMATHETH3M

IocTossHHbBII 3ekTpUYecknii Tok. Cuna u
IUIOTHOCTb TOKA. ¥ PaBHEHHUE HENIPEPBIBHOCTH IS
IJIOTHOCTH TOKa. 3akoH OMa B MHTErpaIbHON 1
muddepenumansHoi popmax. 3akon xoynsa-Jlenna.
OJeKTpoABWKYIIIAs CUJIa UICTOYHUKA ToKa. [IpaBua
Kupxroga.

DJ1eKTPOMATHETH3M
MarnurocraTuka. BekTop MarHuTHOM MHAYKIUH.
3akon bruo-Casapa-Jlamiaca. Ero npuMenenune s

JIB
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pacdera KpyroBoro BUTKa C TOKOM U IIPSMOTO
npoBoja. 3akon Ammepa. Cuna Jlopenmna. JIpmkeHme
3aps0B B DIICKTPUUCCKUX U MATHUTHBIX TOJISIX.

DJ1eKTPOMATHETH3M

MarnunTtocratuka. Teopema o upKyssIuH (3aK0H
MOJTHOTO TOKA). E€ mpuMmeneHune amst pacdyera mois
topouza. Teopema I'aycca. MarHUTHBIN MOMEHT.
MarunuTHOE 1osie KOHTypa ¢ TokoM. KoHTyp ¢ TokoM B
OJTHOPOJHOM W HEOJHOPOJIHOM MarHWTHOM TIOJIe

DJ1eKTPOMATHETH3M

DJIeKTpPOMArHuTHasA HHAYKIUSA. DEeHOMEHOIOTHS
31eKTpoMarHuTHOM uHaykuuu. Ilpasuno Jlenna.
YpaBHEHUE NIEKTPOMAarHUTHOM UHAYKIVH.
Camounayknus. MHIyKTHBHOCTB conieHouna. Pabora
TI0 TIePEMEIIEHIIO KOHTYpa C TOKOM B MArHUTHOM
moJie. DHEPrusi MAarHATHOTO TTOJIS.

DyeKTpoMAarneTusM. YpasHenuss Makcsesia. Tok
cmetenus. Cucrema ypaBHeHuid MakcBena B
WHTETpabHON (hopMe U PU3UIECKHUN CMBICIT
BXO/JISILMX B HEE YpaBHEHUI. MaTepuanbHble
ypaBHEHUS. DJIEKTPOMarHUTHAs BOJIHA KaK pelIeHUe
ypaBHeHul MakcBeiia. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. CKOPOCTB pacpOCTpaHEHHUS
OJICKTPOMArdUTHBIX BOJIH. 9Hepr1/1;1
3JIEKTPOMAarHUTHBIX BOJIH. OOBEMHAS UIOTHOCTh
9HEPTHUH NEKTPOMArHUTHOTO 1oJsl. Bektop YMoBa —
ITotinTHHTA.

Kone6anus u Bo1HbI. BosiHOBasi onTHKa:
I'apmonuyeckue Ko1e0anus pa3jIM4HON IPUPOIBI.
Boanbl. [IpumMepb! KoJieOaTeNbHBIX ABHKEHUH
pasnuuHO# (hr3mueckoit mpuposl. KomruiekcHas u
BEKTOpHast (hopMa MpeACcTaBICHUs] FTApMOHUYECKUX
koJyiebanuii. BekTopHOE onrcaHue CI0KEHUS
KoseOaHuil. 3aryxatomue kojeOanus. BeinykaeHHbIe
konebanus. PezonaHc.

BomnroBoe nBmxenne. [lmockas rapMoHaeckas
BOJIHBIL. [[TMHA BOJIHBI, BOJJHOBOE YHUCIIO, (ha3oBast
CKOpPOCTbh. Y paBHEHHUE BOIHBI. OJTHOMEPHOE BOJIHOBOE
ypaBHeHue. Ilonspusauus BosH. Ypyrue BOJIHBI.

Caaiia-
npe3eHTalUs

Kosae0anus u BoiHbI. BoJiHOBasi onTHKA:
Hcnyckanne ameKTpoMarHuTHRIX BoJH. BuOpartop
I'epua. IlIxana 3neKTpOMarHuTHBIX BOJIH.

HNuTtepdepennns BoJH. [lorstue uatepdepeHunn.
KorepentHocTh. MHTEpdhepeHIIMOHHOE TIOJIE OT JABYX
TOYEYHBIX UCTOUYHUKOB. OnbIT FOHra.
WnTepdepernmonnsie cxemsl. THTEpdEpOMETPHI.
Wntepdepomerp Maiikenscona. UnTepdepeHuns B
TOHKHUX IJIEHKAaX.

KoJie0anus u Boanbl. BoiHoBasi onTuka:
Judpaxuaus BoaH. [Tpunnun I'tolirenca-dpenens.
Merton 30u @penens. Audpaxuus Openens Ha
MPOCTEUIIINX TIPErpajiax.
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Kose0anus u BoJiHbl. BoiHOBasi onTHKA:
Hudpakuus Opayarodepa. Judpaxmus Opayrrodepa
Ha menu. JudpakimonHas perieTka Kak
CHeKTpaabHbIN pudop. [ToHATHE O TONOrpaduIeckoM
METO/I€ TIOYYeHHUS ¥ BOCCTAHOBJICHHS N300paKeHNH.

KoJsie0anus 4 BoJiHbl. BoiHOBasi onTHKA:
Honsipuzauus BoJiH. DopMa U CTETICHb MOJSIPU3AITII
MOHOXPOMAaTHUECKUX BOJH. OnTuyeckas
aam3oTpomnus. Jpymydenpenomienue. OTpaxeHne u
MpeloMIICHHE CBETa Ha TPaHUIle pa3zela AByX
TUAIEKTPUKOB. DEHOMEHOIOTHS MOTIONICHUS U
TUCTIEPCHH cBeTa. PaccesiHme cBeTa

KpanrtoBas ¢usuka. Keanrosble cBoiicTBa

3J1eKTPOMATrHUTHOI0 U3Jy4eHus. TemnoBoe
n3Iy4eHue u oMuHectueHuus. CriekTpaibHble
XapaKTEPUCTUKHU TEIUIOBOTO U3TydeHUs. 3aKOHBI
Kupxroda, Creana-bonabiimMana u 3ak0H CMEIICHHS
Buna. A6comotHo uepHOoe Teno. Dopmyna Penes-
JxuHca u «ynbTpaduoneToBas karacTpoday.
I'unoresa kBantoB. ®opmyna [Tnanka. KsanroBoe
00BSICHEHHE 3aKOHOB TEIUIOBOTO M3TyUICHUSI.

Caaiia-
npe3eHTanus

KBanToBas ¢dusuka. KBantoBble cBoiicTBA
3JIEKTPOMATHUTHOTI0 u3iay4denus. KopmyckymnsapHo-

BOJIHOBO# JiyannsMm cBeta. Potodddext u apdekr
Komnrona. YpaBpuenue DilHiITeHa 115t
dotoaddexra. Onbir Bote. [asnenue ceera. DOTOHBI.

KBanToBas ¢pusuka. JieMeHTbI KBAHTOBOI
MexaHUKH . KopnycKynsipHO-BOJIHOBOH Ayaiin3m

MHUKPOYACTHIL U €r0 3KCIIEPUMEHTAIbHOE
MOJATBEPKACHNUE; IPUHLINI HEOIIPEAEICHHOCTH;
BOJIHOBasl GYHKIMS, €€ YU3NIECKUN CMBICT;
CTaHJIapPTHBIE YCIOBHS; YCIOBHE HOPMHUPOBKH.

Chnaiin-
npe3eHTanus

KBanToBas ¢pusuka. JieMeHTbI KBAHTOBOI
MexaHuku YpasHeHue lllpenunrepa, ofHOMEpPHbIE

KBaHTOBO-MCXaHUYCCKHUEC 3a1a49H.

Caaiia-
npe3eHTalus

KBanToBast dpu3uka. JDjaeMeHTbl KBAHTOBOM
MexaHuKkH. [Ipencrasienne GU3NISCKUX BETHUNH

orepatopamu. COOCTBEHHBIE COCTOSHUSL.
KBanToBanue MmomeHnrta umiynibca. KBaHTOBBII
poTtartop.

KBaHnToBas gbmmca. Dj1eMeHTbI CIICEKTPOCKOIIUH.
KBaHTOBO-MeXaHHYECKOE OMMCAaHUE AaTOMOB. ATOM

BOoAOpoOaa. BI:IpO)KI[eHHBIG COCTOsSHUSA. PacnpeaeneHHe
IIJIOTHOCTH BEPOATHOCTH. CHCKprI IICJIIOYHBIX
METAJIJIOB.
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KBantoBasi pusuka. JjaeMeHThI CIEKTPOCKOMHUM.
CrmH 3nexTpona. CimH-0pOUTaTBHOE

B3auMozeiicTBre. ToHKas CTPYKTypa CIIEKTPOB.
BekTopHast mosienib arToMa. MeXaHU4eCKUi U
MarHUTHBIH MOMEHT MHOTORJIEKTPOHHOTO aTOMa.
Omneit LlTepHa u I'epnaxa. Dddekt 3eemana.
ONEeKTPOHHBIN TTapaMarHUTHBIN pe30HAaHC.

KBantoBasi puszuka. JjieMeHThI CIEKTPOCKOMUM.
[Tpunnun [Taymu. [lopsaok 3anonHeHus
ANEKTPOHHBIX 000m0ueK. CTpOeHHE aTOMOB H
MEPUOANYECKAS] CUCTEMA XUMUUECKUX JJIIEMEHTOB

JA.M.Menneneesa. [Ipasuna Xynaa.
PenTrenoBckue CrieKTphI.

Caaiia-
npe3eHTaAnus

KpanroBasi ¢guszuka. Jj1eMeHTbl KBAHTOBOI

cratucTuku. KBaHTOBBIE CHCTEMBI U3 OJMHAKOBBIX
yacTul. [[puHIMI TOXAECTBEHHOCTH OJIMHAKOBBIX
MuKpouacTul. CUMMETPUYHBIE U
AHTUCUMMETPHYHBIE COCTOSHUS (BOJIHOBBIE
(YHKLNN) TOXIECTBEHHBIX MUKPOYACTHULI.
bozonsr u pepmuonsl. [Tpunmun [Taynu.
KBaHTOBBIE CTATUCTUYECKUE PACIIPEICIICHUS
boze-Oiinmreitna u ®epmu-/lupaka. IlnotHocTh
quciia KBAaHTOBBIX COCTOSIHUM. DHeprus depmu.

Caaiia-
npe3eHTanus

KBanrtoBasi ¢pusuka. CrioHTaHHOE U

MHAYLMPOBAaHHOE U3Iy4YeHue. IHBepcHOe
3acesieHue ypoBHEH akTUBHOU cpefibl. OCHOBHBIE
KOMIIOHEHTHI Jla3epa. Y CI0BUE YCUIICHHS U
reHepanuu csera. OCOOEHHOCTH JIa3€pPHOrO
n3nydeHns. OCHOBHBIE THIIBI JTIA3€POB U MX
MIpUMEHEHHE.

Craiin-
npe3eHTanus

JuieMeHTHI Gpu3nku TBepAoro rejaa. Konebanus
KPUCTAIUIMYECKON peleTKH. TernoeMKOCTh
kpuctaioB. Teopus DiiHmTelHa. [Tonstre o
teopun [leGas. DOHOHBI.

JieMeHTHI (U3MKH TBEPAOro TeJia. J[BrkeHue
3JIEKTPOHOB B MEPUOJUYECKOM I10JI€ KPUCTAJIIA.
CrpykTypa 30H B MeTAJIJIaX, MOJTYIPOBOJTHUKAX U
IuaNeKTprukax. [IpoBogumocTs MeTaIoB.
CobcTBeHHas U MpUMECHasi IPOBOAUMOCTh
IIOJIYIIPOBOJTHUKOB. Y poBeHb DepMU B YUCTBIX U
IIPUMECHBIX MTOIYIIPOBOJIHUKAX. TeMIiepaTypHas
3aBUCUMOCTB IIPOBOJIUMOCTH IIOJIYIIPOBOJHUKOB.
@OTONPOBOAUMOCTD ITOJIYIIPOBOJHUKOB.
IIpornecchl reHepanuu 1 peKOMOMHALUT
HOCHUTEJIeH 3apsaa.

JyieMeHThbI (PU3MKH TBEPAOTo TeJjia.
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KoHTakTHBIE IBIEHUS B OJIYNPOBOAHUKAX. P-n -
nepexon. Pacnpenenenue 3J1eKTPOHOB U JIBIPOK B
p-n - nepexoze. BoibramnepHas XxapakTepucTuka
p-Nn - nepexona. Bempsamiraroniue cBoicTea p-n —
nepexona.

Du3uKa AaTOMHOI0 SAPa M YJIEMEHTAPHbBIX 2

HACTHIL
CoctaB aromHOro sjapa. XapakTepUCTUKH spa:

3apsij, Macca, SHEPrus CBSI3M HYKIIOHOB. Buuabl u
3aKOHBI PaarOaKTUBHOIO W3JIy4YCHHUS. .
EcrectBenHas u MCKYCCTBEHHAs
PaarOaKTUBHOCTb.

DuU3NKa ATOMHOI0 SIIPA M 3JIEMEeHTAPHBIX 2

YACTHIL:
S nepusbie peakuu. Jlenenue saep.

TepmosiiepHbIe peakiuu.

DU3uKA ATOMHOI0 SIIPA M 3JIEeMEHTAPHbIX 2

YACTHIL:
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUS U

OCHOBHBIC KJIACChI 3JICMCHTAPHLIX YaCTHII.
qaCTI/IHI)I N aHTHU4YaCTUIIbI.

DOuU3uKA AaTOMHOI0 SIAPA M 3JIEeMEHTAPHbIX 2

YACTHIL
N3oronuueckuit cnud. CTpaHHbBIE YACTULIBL.

HecoxpaHeHune 4eTHOCTH B c1a0bIx
B3aumoieiictBusx. Heiitpuno. KBapku.
Onextpociaaboe B3auMoJIeiicTBHE.

4.3. 3aHATHS CEMMHAPCKOIO THIIA.

4.3.1. CemuHapbl, NpaKTHYECKHE 3aHATHS.

Ne

pa3acia HaunmenoBanue TemMbl
JHUCITUILIT " KpaTKO€ COACPIKAHUC 3aHATUA

HWHBI

O0bem,
aKkaj.
4achl

NunoBanmonnas
dhopma

1
Mexannka. Knnemarnka. OCHOBHBIE KHHEMATHYECKHE
XapaKTePUCTUKU KPUBOJIMHEHHOTO JIBMXKEHUS: CKOPOCTh U YCKOPEHHUE.
HopwmanbHoe u TanrenuuansHoe yckopenue. Kunematuka
BpAIlIaTEIbHOTO JIBUKEHHUS.

1|{Mexanunka. JluHamuka. 3akoHel HelooToHa. 3akoH COXpaHEHUS
uMmiynbca. LleHTp mMacc MeXaHMYeCcKOW CHUCTEMBI, 3aKOH JIBHKECHUS
LIEHTpa Macc.
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No

pasmena
JIVCIIHAILT

HWHBI

HanmMmeHnoBaHMe TeMEBI
Y KpaTKOe COJIep KaHue 3aHSATUS

O0neM,
akaj.
Yyacel

MuanoBanmonnas
hopma

1

Mexanuka. /IuHamMuka BpamaTeJbHOr0 JABMKEeHUSl. MOMEHT
WHEpIUU. YpaBHEHUE BPAILICHUS TBEPOTO TEIa BOKPYT 3aKpEIICHHOM
ocu. MomeHT wumnynbca. KuHeTHueckas SHEPTusi BpalaIOLIErocs
TBEPJOTO TeNA.

3K

Mexanuka. Jueprusi. Cuma, paboTa M TOTCHUUATbHAas SHEPTHA.
KoncepBaTtuBHBIE 1 HEKOHCEpBAaTUBHBIC CHIIBI. PaboTa 1 KHHEeTHIecKas
SHeprus. 3aKOH COXPAHEHHsI IOJIHOW MEXaHWYECKOW SHEPIUu B I0JIe
MMOTEHLUANBHBIX CHIL.

Mexanuka. KonTpoJsibHasi padora

DuznyecKas TePMOIAMHAMMKA W MoJekyJasipHasa ¢usuka. Ilepsoe

Hauyajo TepmoauHaMuku. TermnoemkocTs. M3ompolecchl B UACAIbHBIX
rasax.

Du3nyecKkas TePMOAMHAMHMKA M MoJeKyJsapHas ¢uznka. Bropoe

Hayajuo TepMoArHaMUKH. [IpeoOpa3oBaHue TEIIIOTH B MEXaHUIECKYIO
paboty. Lukn Kapro.OuTponus.

HNHurepakTuBHOE
3aHSATHE
«Konkypc-
COPEBHOBAHUEY

dusnyeckas  TepMOAMHAMHKA M MOJEKYJIApHasas  (usHuka..
HaBnenne raza c¢ touku 3peHuss MKT. ®usnyeckuit cmbica

TEMIICPATYPHhL. CBs3b TEIUIOEMKOCTH C YHCJIOM CTEIICHEH CBOGOI[BI

duznueckas TEPMOJINHAMHUKA H MOJICKVJISAPDHas (_bI/I3I/IKa..
PacnpeﬂeneHI/Ie MakcBeinia MOJICKYJI nacajibHOro rasa.

Pacnipenenenue bonbimana u 6apoMerpuueckas popmya.

AJIeKTPOMATrHETH3M HaHpS[)KeHHOCTL n IMOTCHIIMAI

3NEeKTpoCcTaTHIECKOTo nost. [IpuHIMT cynepno3uiy.

DJeKkTpoMarHeTusMm. [ToTeHuan aJekTpocTaTnyeckoro moius. Padora

110 IEPEMEUICHUIO 3apsiia B 9JICKTPOCTATUUCCKOM IT0JIC.

3K

DJIEKTPOMATHETH3M

HI/IBJ'IGKTpI/IKI/I B JJICKTPUYCCKOM IIOJIC. BI/I,Z[BI NOoJIsIpU3alnu..
,ZII/IBHeKTpI/I‘IeCKaH MMPOHUIIAEMOCTE CPEJbl U BEKTOP JJICKTPHUYCCKOTO

DJIEKTPOMATHETH3IM

[IpoBomHHUKHE B 3IEKTpUYECKOM TMoyie. EMKOCTh TPOBOTHUKOB U
KOHJICHCATOPOB. DHEPTHUs 3apsKEHHOT0 KOHAeH caTopa.

DJEeKTPOMATHETU3M

[TocTostHHbBIN >nekTpuyeckuit Tok. 3akoH Oma. 3akon Jlxkoyns-Jlenma.
DIEeKTPOABIDKYIIAs CHJIa NCTOYHMKA Toka. [IpaBuna Kupxroda.

HaTepakTuBHOE
3aHITHE
«Konkypc-
COpPEBHOBAHHE)
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No

O0neM,
paszena HanmeHnoBanue TeMbl aKax MHHOBanroHHas
JIACITUTLIT Y KpaTKOe COJIep KaHue 3aHSATUS ‘IaCBI' tdhopma
VHBI
2
JaekTpomarneTtusMm. 3akoH buo-Capapa-Jlaruraca. 3akon Awmrtepa.

4 Cuna Jlopenna. JIBmwkeHue 3apsaoB B JJICKTPUUYECKUX M MArHUTHBIX
TTOJIAAX.

2 »
JuekTpoMarueTusM MarauroctaTuka. MaroHutHoe moJjie KOHTypa C

4 ToKkOM. KOHTYp ¢ TOKOM B OJTHOPOJTHOM ¥ HEOJHOPOJHOM MAarHHUTHOM

oJre

2
J1eKTPOMATHETH3M
DJNEeKTpOMarHuTHas WHIYKUUA.. CaMouHIyKIUSI. Oneprus

4 MarHUTHOT'O TOJIS.

2
J1eKTPOMATHETH3M
4 KonTponbHas paboTa o 31eKTpoOMarHeTu3my
2 3K
5 KoJsebanus v BoJIHbI. BoJIHOBAsl ONITHKA:
Kommuiekcnass ¢opma mpencTaBieHHsT TapMOHUYECKHX KOJIeOaHWI.
BexTopHoe onucanue cioxeHus KojeOaHuil. 3aTyxaromnue KoiedaHus.
2
5 Kosebanusi u_BoJHbI. BoJsiHOBasi onTuka: BoilHOBoe IBUXKEHHE.
Ilnockass rapmoHuueckass BOJHBI. J[JIMHAa BOJIHBI, BOJIHOBOE YHCIIO,
(hazoBast CKOpOCTb.
2

5 Konebanusi  w  BoJHbL. __ BoaHoBag  onTtmka:  DHeprug
3JIEKTPOMArHUTHBIX BOJIH. BekTop YMoBa — [oliHTHHT .

2

5 KoJue0anusi ¥ BoJIHbI. Bos1HOBasi ONITHKA:

NnTepdepernmmsa Bona. KorepentHocts. MHTEpdepeHIEIOHHOE MONTE
OT JBYX TOYE€YHBIX HCTOUHUKOB. OmbiT FOHTa.
2

5 KoJiedaHusi 1 BoJIHbI. BoiHOBasi onTHKA:

Wntepdepennmonnsie cxembl. MHTephepomerpbl. UaTepdepennms B
TOHKHX IUICHKaX.

2 WHuTepakTuBHOE
KoJiedaHusi 1 BoJiHbI. BoiHOBasi onTHKA:

5 3aHATHE
Hudpakuus BoaH. Merton 30H ®penens. Judpakuus DpeHens Ha «KoHkypc-
MIPOCTEUINNX TIperpagax. COPEBHOBAHUE)

2

5 Konebanust u Bomubl. BomHoBas onrtuka: J{udpakuus dpaynrodepa.
Hudpakuus Opaynrodepa Ha mienu. JudpakipoHHas pelIeTka Kak
CHEKTPATBHBIN TPUOOP.

2

5 Kosaedanus u BoiHbl. BojiHOBasi onTHKA:

[Monspuzamnus BonH. OTpakeHHWE W MPETOMIICHHUE CBETa HA TPAHMUIIC
paszena IByX IUDJICKTPHUKOB.
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Ne
O0neM,
pazgena HanmeHoBaHME TEMBI aKax VHHOBanMoHHast
JUCLIUTLT U KpaTKoe COJepXKaHue 3aHATUS qacm' tdhopma
WHBI
2
5 KoJedanus u BoiHbI. BotHoBas onTuka: KorrponsHas padora
2
6 KBanToBassi ontmka. TemnoBoe wu3gydeHHe. XapaKTEPUCTHUKH.
OcHoBHbIe 3akoHbI. Popmyna [Imanka
2
6 KBanToBas ontuka. ®oroaddexr. Ipdexr Komnrona. TopmosHoe
PEHTI'CHOBCKOE M3yUCHUE
. 2
6 OCHOBBI KBAHTOBOI MeXaHMKH.
Bonns! ne bpoiins. CooTHomeHHe HEONpeAeIeHHOCTEH.
. 4
5 OCHOBBI KBAHTOBOW MEeXaHWKH.
OnHoMepHbIE KBaHTOBOMEXaHHWYecKHe 3amaud. [IpsmoyromnbHas
MOTCHIIMAIBHAS SIMa, CTYIICHb, Oaphep.
. 2 HuTepakTrBHOE
OcCHOBBI KBAHTOBOI MeXaHMKH.

6 3aHSITHE
MexaHu4ecKuii M MarHUTHBII MOMEHT MHOTOIEKTPOHHOIO aroma. «Konkypc-
3acTpoiika JIeKTPOHHBIX 000I0UEK. COpPEBHOBAHUE)

. 2

5 OCHOBBI KBAHTOBOW MEeXaHWKH.

KontponbHas paboTa 1o KBaHTOBOH (H3HKe
2

6 KBantoBasi ¢m3uka. KBaHTOBbIE CTaTUCTHYECKHE DaCHpPEACICHUS
Boze-Oitnmreiina u ®epmu-/lupaka. [In0THOCTH YMClia KBAaHTOBBIX
cocrostaui. JHeprus Depmu.

2

8 Du3uKa ATOMHOI0 AP U 3J1eMEHTAPHbIX YaCTHIL:

CocTtaB aTOMHOTO sifjpa. XapaKTepUCTUKH Spa: 3apsi, Macca, SHEPTHs
CBSI3M HYKJIOHOB. BuIbBl M 3aKOHBI PaJMOAKTUBHOIO H3IYYEHUS,
4.3.2. JlabopaTopHbIe 3aHATHS.
Ne O60pvemM, | [Ipumeuanue
HaunmMenoBaHue TeMbI
paznena aKas.
U KpaTKOE COAEpKaHUe 3aHATUS
JUCHUTUINHBI Yackl
1 Mexanuka. Jlexkyus: «OCHOBHBIE CBelleHUS 00 00paboTKe 2
HU3MEPEHUH B GPU3NUECKOM MPAKTHKYMEN
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Mexanuka. Beimonmaenne 1abopatopHoii paboTsI 110 2
BBIYUCIICHHUIO TIOTPELIHOCTEH

Mexanuka. Beimonaenne 4x nabopaTopHBIX paboT 1o 12
MEXaHUKE

Mexanuka. KommokBuym 2
ModnekynapHas GU3uKa ¥ TepMOAUMHAMUKA. BeimonHenne 2x
nabopaTopHBIX paboT MO MOJIEKYJISIPHOH (DU3UKE U

TEPMOANHAMUKE.

MonekynapHas ¢huzuka u TepMoarHamuka. Komnoksuym 2
DIIEKTPOMArHETH3M. 8
BrinonHenue 2 1abopaTopHBIX padoT 10 3JEKTPOMArHeTU3MYy
ONeKTpOMarHeTH3M. 8
BrinosHeHue 251a00paTopHbIX padoT MO AJICKTPOMArHETU3MY
OnekrpomarseTnsM. Komroksuym 2
Kounebanus u BosiHbL. BostHOBas onTHKa. 8
Brmonnenne Tpéx mabopaTopHBIX paboOT O BOIHOBON

OTITHKE

KBanrtoBas ontuka. BeinonHnenue 3-x 1abopaTopHbIX paboT 8
10 KBAHTOBOM ONTHKE U CIIEKTPOCKOIINH.

KganrtoBas ontuka. Komioksuym 2
dusuka TBEpAOro Tesa. BrimonHeHue 2-X J1abopaTOpPHbIX 8
paboT 1o Gpu3MKe TBEPIOTO TEa.

4.4. CamocTosATeIbHAA PA00TA 00VYAIOIINXCH

No
pasziena
TIUCIIATUTHHBI

[Tepeuens BOIPOCOB AJ1st
CaMOCTOSITEJIbBHOTO U3yUYECHUS

O0newM,
aKaj.
Yacel

®opMa KOHTPOJIA

1

Mexanuka
J{BrrkeHue Tell ¢ NeEpeMEHHON Maccoil.

JBI>KeHMe B T0JIE LIEHTPAIBHBIX CHIL
3akonsl Kemepa.

CronkaoBenus ren.  Heymnpyroe n
abCOJIOTHO YIPYroe CTOJIKHOBEHHE.
VYnpyrue HanpspkeHus u aedopMarvu B
TBepaoM Tene. 3akoH ['yka. Momyib
IOnra. Kosg¢punuent [lyaccona.
DHeprus yrupyrux nedopmariiii TBep1oro
Tena.

16

MpOBEpKa
UHIUBUIYaJTbHBIX
3aJIaHUN

Dusnyeckas TEpMOINHAMUKA.
Amnabatuaeckuii mporiecc. [IpeodpazoBanue
TETJIOTHI B MEXaHWYECKyIo padoty. Lk
Kapno u ero koaduiuueHt none3noro

16

MpOBEpPKa
WHIUBUTYaTbHBIX
3aJTaHMI-
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neiictBust. DHTponus. OOpaTuMbIe U
HEeOoOpaTUMBIE TIPOIECCHI. 3aKOH BO3PACTAHUS
SHTPOIIUH.

3 DnekTpoMarseTusM. Duekrpocratuka | 11

U [IOCTOSHHBIN TOK. ['paHn4HBIC

YCJIOBHS ISl BEKTOPOB HAINPSHKEHHOCTH
ANEKTPHUUYECKOTO TIOJISL M DIICKTPHIECKOTO
CMEILCHUSL.

[IpaBuna Kupxroda.

4 DIIEKTPOMArHETU3M: DIEKTPOMArHETU3M. 16
MarnurocTaTuka. DJIeKTpOMarduTHas
UH Hsl.

JBi>KeHHe 3apsHKCHHBIX YaCTHIL B
ANEKTPUIECKUX M MarHUTHBIX MOJsX. D ekt
Xouia 1 ero IpUMeHEHHE.

5 16 poBepKa
BonHosas ontuka JludpakipionHas perierka HHAWBULYAIBHBIX
KaK CIIeKTPaNbHEIN mpubop. YacTrmaHo- 3a1aHUM

NOJISIpU30BaHHbIN cBeT. HopManbpHas u
aHoMaJlbHasl JUCIEPCUH, PacCesHuUE,
HOIJIOILICHHUE CBETA, MOJISIPU3als CBETa

6 16
KsanToBas ¢usuka.OnHOMEpHBIH IIpOBEpKa
MOTEHLUAIBHBIN MOpor U Oapbep. [IpuHIHI VHJABUIYAJIBHBIX
[aynm. 3acTpoiika 3JeKTPOHHBIX 000JI0YEK. 3a1aHUM
CrieKTphl MOJIEKYIL.
7 9
®duzKKa TBEPJOTO TeJa.
6 9 poOBEpKa
Pu3mKa SApa U IEMEHTapHBIX YaCTHUI] WH/MBHTyaIbHBIX
3a/laHui

CnvH 1 MarHUTHBIN MOMeEHT siipa. CBoiicTBa
1 OOMEHHBIN XapaKTep SIIEPHBIX CHIL
EcTecTBeHHas M HCKyCCTBEHHAS
PaAMOaKTUBHOCTG. VMIcTOUHMKH
PaAMOaKTUBHBIX M3ITyUYEHUI.
PagmonsoronHsiii aHaimms. 3aKOHBI
COXPaHEHUS B SIEPHBIX PEAKIIHIX.

4.4.1. TeMbI KOHTPOJIBHBIX Pa0d0OT

Mexanuka

MarHuToCTaTuKa U 3JeKTPOMAarHUTHAS HHIYKIIUS
Konebanus u Boinbl. BonHoBast ontrka
KBanToBas ¢uznka
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5. [lepeyeHb y4eOHO-METOAMYECKOT0 O0ecredeHusi JJIsi CAaMOCTOATEIbHON PadoThI
o0yyaromuxcs Mo JUCIUIIHHE.

Mertoanyeckue yKkazaHus il 00y4aroIuXcs 10 OpraHu3alMd CaMOCTOATEIIBHON padOThI
N0 JUCUUIUIMHE, BKIIOYas IEPEeYeHb TEM CaMOCTOSTENbHOW paboThl, (OPMBI TEKYILIETO
KOHTPOJIS 110 TUCHUIUIMHE M TPEOOBaHMS K HX BBIOJHEHUIO pa3sMEUICHbl B 3JIEKTPOHHOM
uH(pOpMaLOHHO-00pa30BaTeIbHOM cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru

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

CBOEBpEMEHHOE BBINOJIHEHHE OO0YYaIOLIMMCS MEpONPHUITUNH TEKYLIEro KOHTPOJIS
MIO3BOJIIET IPEBBICUTH (AOCTUTHYTh) HMOPOTOBBIM YPOBEHb («YAOBJIETBOPUTEIBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarthl OUCHUIUIMHBI CUYMTAIOTCS JOCTUTHYTBIMH, €CIU JUISI BCEX DJIEMEHTOB
KOMIIETEHIIMI MPEBBIIIEH (JOCTUTHYT) MOPOTOBBI YPOBEHb OCBOCHUSI KOMIIETEHIIMH HA JAaHHOM
JTarmne.

ITpomerxyTouHas aTTecTanys N0 AUCLHUILUIMHE IPOBOAUTCS B (pOpME 3K3aMEHOB M 3ayeTa.

K 3auery nomyckaroTcst CTYJEHTBI, BHIIOJHUBLINE Bce (pOpMbI TeKylero KouTposis. Ilpu
claue 3adera, CTYAEHT MOJydaeT ABa BOIPOCa M 3aJady M3 IEpPEyHs, NPUBEIECHHOTO HIKE.
Bpems noirotoBky Ty €HTa K YCTHOMY OTBETY Ha BOIIPOCHI 3aueTa- 10 30 MHH.

[Tpumep BapuaHTa BOIPOCOB HA 3a4ETE

Bapuant Ne 1
1. OnummTe MOJENb AJIEKTPOHHOTO ra3a HOPMAalbHBIX MeTaioB. [louemy oHa MOXeT
HCIIOJIB30BATHCS?
B dem coctosina runoresa ae-bpoiina? Kakue onbITel HOATBEPXKAAIOT 3TY THIOTE3Y?

®oron ¢ sHeprueir ¢ = 0,25 MpB paccesuicd Ha NEepBOHAYAIBHO MOKOMBIIEMCS
CBOOOJTHOM 3JIEKTPOHE. DHEprus paccessHHoro gorona &' = 0,2 Mb>B. Onpenenutsb
yron @ paccesinus GoToHa

[lpu cmave sk3aMeHa, CTYIEHT TOJyYaeT TPH BOIPOCA M3 IMEPEYHsI BOIPOCOB, BPEMS
MOJITOTOBKH CTY/ICHTa K YCTHOMY OTBETY - 110 45 MUH.

[Tpumep BapraHTa BOIPOCOB Ha SK3aMEHE:
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Bapuant Ne 1
1. Cea3b MexkIy CHJIOH U MOTEHUHAJIBLHOI 3Heprueii. [pagueHT ckaasipHoi GpyHKIMHU.

2. 3akon buo - Capapa - Jlamiaca u ero mnpuMeHeHHEe K PpacyéTy MArHMUTHOIO MOJIsI
NPSIMOJIMHEITHOT0 TPOBOAHMKA C TOKOM.

BeckoHeuHas JIOCKOCTH HeCeT 3apsil, PABHOMEPHO pacnpe/ie/ieHHbIH ¢ TOBEPXHOCTHOH MIOTHOCTHIO
1 mxKa/m’. Ha HEKOTOPOM PACCTOSIHMM OT MJIOCKOCTH NMapajliie/bHO eil pacmoJioxeH Kpyr paguycom 10 cm.
BbIuMcaUTh NOTOK BEKTOPA HANPSIKEHHOCTH IJIEKTPUYECKOT0 MOJIs.

®DoH/T OIIEHOYHBIX CPEJICTB 10 JUCIHUILUIMHE NpescTasieH B [Ipunoxennn Ne 1

PGSYJ'IBTaTI)I OCBOCHHUA JUCHUINIMHBI CUYHUTAKOTCA OOCTUIHYTBIMH, CCJIM [JIA BCEX
9JICMCHTOB KOMHeTeHI_II/II\/'I AOCTHUTHYT HOpOI‘OBBIfI YPOBCHb OCBOCHHUA KOMIICTCHUHWU HAa JAHHOM
9Tallc — OLCHKA «YAOBJICTBOPUTCIILHO)> .
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7. IlepeyeHb y4eOHbIX U3aHU, HEOOXOAUMBIX JJIS OCBOEHMSI JUCUMILIIMHbI.

a) IeyaTHbIC U3TaHUs

1.

10.

Cagenwes,l.B. Kypc o6mieit pusuku : yaebnoe nocodbue : B 4-x ku. T. 1. Mexanuka / U. B.
Cagenbes. - 5-¢ u3n., ucmnp. . — Cankr-IlerepOypr, Mocksa ; Kpacnonap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5

CagenbeB,1.B. Kypc o6mieit ¢pusuku : yaedHoe nocodue : B 4-x kH. T. 2 . DIeKTpUIecTBO U
maranetusm / U. B. CaBenbeB. - 5-¢ uz., uchp. . - Cankr-IletepOypr, Mocksa ; Kpacaonap:
Jlans, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

Cagenbes,W.B. Kypc oOmieit ¢pusuku : yuebHoe nocodue : B 4-x kH. T. 3. MosekynsipHas
¢uzuka u repmogunamuka/ M. B. CaBenbes. - 5-¢ u3g., ucnp. . - Cankr-IlerepOypr, MockBa
; Kpacnomap: Jlans, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenneB,l.B. Kypc o6mieii pusmuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bomabl. OnTuka.
/ N. B. CaBenbeB. - 5-¢ u3., uctp. . - Cankr-Ilerepoypr, Mocksa ; Kpacaonap: Jlans, 2011.
—251 c .- ISBN 978-5-8114-1210-5

Bamumes M.I'. Kypc obuieit pusuku : YuebHoe nocodue A By30B 10 TEXHUUECKUM
HAIpPaBJIEHUSM MOJTOTOBKHU U crienuanbHocTsM / M. I'. Banumes, A. A. IloB3uep. - 2-¢ u3z.,
ctep. - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2010. - 573 c. : mi. - (YueOHUKH U1
By30B. CnieninansHas aureparypa). - ISBN 978-5-8114-0820-7

CrapoBukoB, M./. Benenue B skcnepuMeHTaIbHYIO (U3UKY : ydueOHOoe mocooue/ M.U.
CrapoBukoB. - Cankt-Ilerepoypr, Mocksa ; Kpacuonap : Jlans, 2008. - 235 c. - (YueOHukH
it 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 10 TEXHUYCCKUM WM TEXHOJIOTHYECKUM HAIPaBJICHHUSIM U crienuaibHocTsIM/ E.B.
@upranr. - 3-¢ u3., crep.. - Cankr-IletepOypr, Mocksa ; Kpacnonap: JIans, 2009. - 348 c. -
(YueOnuku ms By3oB. CrienuanbpHas muteparypa). . - ISBN 978-5-8114-0765-1

W3ydyeHue BpalleHHsl IUIOCKOCTH MOJIIPU3allMi CBETa @ METOAMYECKHE YKa3aHMs K
nabopatopHoit padore Ne 57 / C.B. Xorynnona, B.B. brarosemenckuii, b.b. bonotos, B.H.
CkoOeneB ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepaunu, CaHKT-
[leTtepOyprckuii  rocyqapCTBEHHBIM  TEXHOJIOTHUYECKUW  WHCTHTYT (TexHUYeCKui
yauBepcureT). Kagpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2015. - 22 c.

[TpoBepka 3akoHa Maioca : MeToAMYECKHE yKa3aHUs K JlabopartopHoit padote Ne 56 / C.B.
XotynioBa, B.B. bmarosemenckuii, b.b. BonoroB, B.H. CxobeneB ; MwuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparuu, Cankt-IlerepOyprckuit rocyaapcTBEHHbBIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcurter). Kadenpa obmeit ¢usmku. —
Canxkr-IlerepOypr: CIIGI TU(TVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CHEKTPOB MOTJIOUIEHUS PACTBOPOB OPraHUYECKUX
MOJIKYJI: METOJIMYECKUE yKazaHus K nabopatopHoit padote Ne 90 / B.B. bnarosermenckui,
A.B. benskos, C.B.Xorynnosa; MunucrepctBo oOpa3oBaHusi ¥ Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  rocyJapCTBEHHBIH  TEXHOJOTUYECKHH  HHCTHTYT
(texunueckuii  yHuBepcurter). Kadenpa oOmei ¢uzuku. — Cankr-IleTepOypr:
CIIoI' TU(TY)., 2015. - 26 c.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

AepmmHa, ['.I'. M3yduenue aucnepcuu cBeTta B BElIECTBE : METOIMYECKHE yKa3aHUS K
naboparopuoit pabdore Ne 68 /I'I. Aepmmna, A.B. benskos, O.Il. Illycrtposa;
MunucrepctBo oOpasoBanusi u Hayku Poccuiickoii ®eneparnun, Cankt-lIlerepOyprekuid
TOCY/IapCTBEHHBI TEXHOJOTMYECKH WHCTUTYT (TeXHWUYeCKuii yHuBepcuter). Kadenpa
obmeit ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.

Hanunpuyenko, B. I'. Omnpejnenenrie oTHOLIEHUS 3apsiia JIEKTPOHA K €r0 Macce ¢ MOMOIIbIO
MarHeTpoHa : METOJUYECKHE yKa3aHus K JlabopaTopHoii padore Ne 33 / B. I'. JlaHunbp4eHko,

JI. H. KaypoBa ; MunucrtepctBo oOpa3oBanus u Hayku Poccuiickoit ®Denepannn, CaHKT-
[TerepOyprckuii  roCyJapCTBEHHBIM  TEXHOJOTWYECKMH  HMHCTHUTYT  (TEXHUYECKUH
yauBepcuteT). Kadenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CITIOI' TU(TY)., 2014. — 21 c.

bosioroB, b.b. SIBneHus 31€KTpOMarHUTHOM MHAYKUMU U CAMOMHIAYKLMH : METOAUYECKUE
yKazaHus K naboparopHoit padore Ne 39 / b. b. bonotos, A. B. bemnskos, O. I1. Illyctposa ;

MunucrepctBo obpazoBanusi U Hayku Poccuiickoii @enepanuu, Cankt-llerepOyprekuii
rOCYyIapCTBEHHBI TEXHOJOTHYECKH HMHCTUTYT (TexHuYeckuil yHuBepcuteT). Kadempa
obmert ¢uszuku. — Cankt-IlerepOypr: CIIOI TU(TYVY)., 2014. — 23 c.

Kepnosoii, A.M. M3MepeHue IIUHBI CBETOBOH BOJHBI IPH IOMOIINA JTU(PPAKITMOHHOM

peIIeTKH : METOJUYECKHe yKa3aHus K JlabopaTopHoi pabote Ne 54 / A. U. Kepnosoii, C. B.
Jpsiuenko ; MunucrepctBo oOpa3oBaHusi U Hayku Poccuiickoit @enepauuu, CaHKT-
[TerepOyprckuii FOCYJIapCTBEHHBIA  TEXHOJIOTUYECKHUH  HMHCTUTYT (TexHUYECKUI
yauBepcuteT). Kadenpa obmeit ¢puzuku. — Cankr-Ilerepoypr: CIIOI' TU(TVY)., 2014. — 22 c.

UccnenoBanue rupockonuueckoro 3¢ @dexra: MeTOAUYEeCKHe YKa3aHUs K JabopaTOpHOU
padore /  B.I'. [Janumpuenko, C.B. J[psuenko, A.M. Xepnosoii, }O.P. Pynakos;
MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJaPCTBEHHBIN TEXHOJOTUYECKUN HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2013. - 15 c.

Uuobucos, A.I'. dotoanexkrpuueckuid >3PQPeKkT MeToAHYECKHE yKa3zaHUs K JabopaTopHOM
pabore Ne 59 / A.I'. Yubucos, O.I1. lllycrpora, B.B. bnarosemenckuit ; MunucrepcTo
oOpa3zoBanus u Hayku Poccuiickoit ®eneparuu, Cankr-IlerepOyprckuii rocyjapcTBEHHBIH
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcuter). Kadenpa obmeit ¢usmku. —
Canxkr-IlerepOypr: CIIGI TU(TY)., 2013. - 22 c.

Yubucos, A.I'. Onpenenenne ropu30HTAIBHON COCTABIISAIONIEH MarHUTHOTO MOJss 3eMIH
Metoauueckue ykazaHusi K jabopatopHoit pabore Ne 31/ A.I'. Yubucos, JI.H. Kaypoga,
O.I1. HlyctpoBa, B.B. ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit denepanuu,
Cankr-IlerepOyprckuif  TOCYyJapCTBEHHBI TEXHONOTUYECKUH HMHCTUTYT (TEXHUYECKHA
yauBepcuteT). Kadenpa obmeit ¢pusuku. — Cankr-Ilerepoypr: CIIOI' TU(TVY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yyeHue 3aKOHOB TEIUIOBOTO M3JIyYEHHMs] METOIMWYECKHE YKa3zaHHUs K
naboparopHoit padore Ne 58/ C.B. Xorynmosa, B.B. bnarosemenckuii, B.H. Cko0ernes ;
MunucrepctBo obOpazoBanusi U Hayku Poccuiickoin @enepanuu, Cankt-llerepOyprekumii
TOCYJapPCTBEHHBIN TEXHOJOTMYECKUH WHCTUTYT (TeXxHHYeckuit yHuBepcuteT). Kadenpa
oOmei buzuku. —  Cankr-Ilerepoypr: CIIGI'TU(TY)., 2012. - 21 c.

XorynnoBa, C.B. M3ydeHue »IeKTpOCTATHYECKUX TOJIEM Ha Mojaenu : Meroaudeckue
ykazaHus Kk 1aboparopHoit padote Ne21 / Xorynuosa C.B.,bnarosemenckuii B.B., Ckobenen

23


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.

B.H. ; MunucrepctBo oOpazoBanusi u Haykun Poccuiickorn ®enepanuu, CaHKT-
[lerepOyprckuii  rocyJapCTBEHHBI ~ TEXHOJOTUYECKUM  HHCTUTYT (TeXHUUECKHI
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012. — 15 c.

Bomabkenmreiin, B.C. COopHuk 3aaa4 1o o0uiemMy Kypcy Gu3uku: yued. mocobue uisi TEXH.
By30B / B.C. Bonbkenmreitn — Cankr-IlerepOypr.: Kumxnbiii mup, 2005. — 326¢. -- ISBN 5-
86457-2357-7

Hernad, A.A. Kypc dusuku : YueGHoe mocodue st BTy30B / A.A. [letnad, b.M. SAABopckwii.
— 10-e usn., crep. — MockBa:: Academia, 2015. — 720 c. . - (Boiciiee oOpa3oBanmue). -
ISBN 978-5-4468-2291-1

WBanos, A.Jl. Monekynsapras pusuka: MeTogudeckue ykazanus K 1abopaTopHbIM paboTam /
A Jl. Uanos, B.B. Kammer, B.b. OcrameB; ; MuHucrepctBo 00pa3oBaHUsS U HayKH
Poccuiickoit ®enepanun, Cankr-lIlerepOyprckuili rocyJapCTBEHHbBIN TEXHOJOTUYECKHMA
UHCTUTYT (TexHuuyeckuid yHuBepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2005. — 49 c.

Hymaukosa, T.A. Onpenenenue TemrepaTypbl HUTH JIAMITBI HAKAJTUBAHUS : METOJTUYCCKHC
yKazaHus K jaboparopHoii padore Ne23/ T.A. dynuukosa, B.b. Ocrames ; MuHuCcTEpCTBO
oOpa3oBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprekuii rocyaapcTBEHHBIN
TEXHOJIOTHYECKU HHCTUTYT (TexHuueckud yHuBepcuteT). Kadenpa oOmeit  ¢dusuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

HynnuxoBa, T.A. NHTepdepeHuns cBeta B TOHKUX IUIeHKax. [1oockl paBHOW TOJILMHBL
Konbua HeloToHa : Meronnyeckue ykasaHus K jabopaTtopHoil padore / T.A. JlyaHukosa,
B.b. OcrameB ; MunucrepctBo oOpa3oBanusi U Hayku Poccuiickoit @enepannu, CaHKT-
[TeTepOyprekuit FOCYJIapCTBEHHBIA  TEXHOJIOTUYECKMH  HMHCTUTYT (TeXHMUYECKUI
yauBepcureT). Kadenpa odmeir ¢usuku. — Cankr-IlerepOypr: CIIOGI TU(TY)., 2011. — 10
c.

HynnukoBa, T.A. M3ydyenue uHTepdepeHIUH cBeTa NpuU momoiu Ounpusmsl dpenens :
METOJMYECKHE yKa3zaHus K jJabopatopHoit padote Ne52 / T.A. Jlyauukosa, B.b. Ocramies ;
MunuctepctBo oOpazoBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJAPCTBEHHBIN TEXHOJOTMYECKUH WHCTUTYT (TexHWueckuit yHuBepcuteT). Kadenpa
obuieit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 14 c.

bonmoroB B.b. SIBieHus >1€KTpOMarHMTHOW WHAYKIMA M CAaMOMHAYKIHUH: METOJIUYECKHUE
yKkazaHug Kk JsabopatopHoil pabore /b.b. bomoros, A. B. bemsxos O.II. llycrposa ;
MunucrepctBo obpazoBanusi U Hayku Poccuiickoin @enepanuu, Cankt-llerepOyprekumii
rOCyJapCTBEHHBIN TEXHOJIOIMYECKHM MHCTUTYT (TexHuueckuid yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHunKa MOCTynaTelIbHOTO U BpallaTeIbHOTO IBMXKEHUS : yueOHoe nocodue / O. I1.
HlyctpoBa ,A.B. bensikos, A.Jl . IBaHOB; MUHHUCTEPCTBO 00pa3oBaHMs U HAYKU
Poccuiickoit @enepanunu, Cankr-IletepOyprekuii rocy1apcTBeHHBIN TEXHOIOTMYESCKHHA
WHCTUTYT (TexHuueckuil yauepcuteT). Kadenpa obmeii ¢pusuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka kojebaTenbHOro JABMKEHU | yueOHoe nmocoodue / M. A. KysHos, A.B. bemsikos;
O.I1. UlyctpoBa, A.Jl. IBaHOB ; MuHUCTEpCTBO 00pazoBaHus U HayKu Poccuiickoit
Oeneparun, Cankt-IlerepOyprckuii rocy1apCTBEHHBIN TEXHOIOTHYECKUN 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.

N3yuenue ranmpBaHoMmeTpa. Mcnonb3oBaHre €ro B Ka4eCTBE aMIIEpMETpa U BOJbTMETpa

: [Ipaktukym / b. b. Bonoros , C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. CkoGernes ;
MunucrepcTBo 0oOpa3oBanus u Hayku Poccuiickoit @enepannu, Cankt-IlerepOyprekuit
rOCY/IapCTBEHHBIN TEXHOJIOTHUSCKUN HHCTUTYT (TeXHUUecKuil yauepcuteT). Kademnpa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2017. - 21 c.

N3yuenne cnektpa aroma Bogopoaa : Ilpaktukym / C. B. Xotynuosa, b.b. bonotos, B.B.
bnarosemenckuii ; MunncrepcTBo oOpasoBanus u Hayku Poccuiickoii @enepanuu, CaHKT-
[TeTepOyprckuil rocyapCTBEHHBIN TEXHOIOTMYECKUM 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. /. IBanoB ; MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit @enepanum,
Cankr-IlerepOyprckuii rocyapCTBEHHbIM TEXHOJIOTHYECKUN MHCTUTYT (TEXHUYECKUIA
yauBepceuteT). Kadenpa obmet dusuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2016. - 18 c.

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

Hponos, N.E. BomHossie mponecchl : OcHoBHble 3akonbl / U.E. Mponos. — 2-e uza., pom. —
Mocksa: BMUHOM. Jlabopatopus 3nanuii, 2004. — 263 c. -- ISBN 94774-008-7

Hponos, N.E. ®uzuka makpocuctem : OcHoBHBIE 3aKkoHbI / WL.E. Uponos. — 2-e u3n., mom. —
Mocksa: BUHOM. Jla6opatopus 3uanuii, 2004. — 207 c.-_ ISBN 5-94774-122-9

Hponos, N.E. KanroBast ¢pusuka : OcnoBHble 3akoHbl / W.E. UpomoB. — 2-e uzn., mom. —
Mocksa: BUHOM. Jlabopatopus 3nanuii, 2004. — 256 c. - ISBN 5-94774-058-3

Uponos, U.E. Dnextpomaruerusm : OCHOBHbIE 3aKOHBI: yueOHOe nocodue g By3oB / N.E.
Hponos. — 5-¢ m3a. — Mocksa: BUHOM. JlaGopatopus 3uanuii, 2006. — 319 c¢. - ISBN 5-
94774-395-7

B) 3siekTpoHHbBIE yueOHbIe U31aHUA

1. bnarosemenckuii , B.B. M3yueHue 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 TEXHOIOTHYECKUN HHCTUTYT
(texnuueckuit yauepcuter). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2019.-18 c. //CIIGI TU. DnexTponHas bubnuoTeka.-
URL:http://technolog.bibliotech.ru(nara oopamenus: 12.03.2021).-Pexxum noctymna:
JUISL 3apErMCTPUPOBAHHBIX T10JIb30BATEINIEH.

2. JKepnosoii, A.W. 3mepeHne HAMarHMIeHHOCTH BEIIECTB METOOM SICPHOTO
MarHuTHOTO pe3oHaHca : yueoHoe nocoodue / A. U. XKepuosoii, C. B. [IpsiueHko ;
MunuctepcTBo 006pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUIECKUI MHCTUTYT (TEXHUYECKUI
yauBepcutet). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CITIOI TU(TY).,
2019.-22 c. //CII6I' TU. DnexTpoHHas 6ubaroTeKa.-
URL.:http://technolog.bibliotech.ru (mara obpamenus: 12.01.2021).-Peskum gocryma:
JUIS 3apErMCTPUPOBAHHBIX I10JIb30BATEIICH.

3. .HM3yuenwue BpaleHus IIIOCKOCTU MOJSIPU3ALMK CBeTa : MeToauuecke yKkazaHus K
nabopatopnoii padote Ne 57 / C.B. XoryHuoBa, B.B. bnarosemenckuii, b.b.
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Bonotos, B.H. Ckobenes ; MunucrepcTBo oOpa3oBanus 1 Hayku Poccuiickoit
Oenepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT
(rexnuueckuii yauBepcuter). Kadenpa obmei ¢pusuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2015.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

ITpoBepka 3akoHa Maimoca : Metoaudeckue ykasaHus K JabopatopHoi padore Ne 56
/ C.B. XoryHuoBa, B.B. brarosemenckuii, b.b. bonoros, B.H. Cxobernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUIECKUI HHCTUTYT (TEXHUYESCKUI
yuuepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY).,
2015.-18 c. //CIIOI' THU. DnexTpoHHas 6ubianoTeka.-
URL.:http://technolog.bibliotech.ru(mara o6pamenus: 12.03.2021).-Pexxum gocrymna:
JUISL 3apErUCTPUPOBAHHBIX TOJIH30BaTENICH.

bnarosemenckuii, B.B. UccnenoBanne cniekTpoB MOTIIOMIEHUS pAaCTBOPOB
OpraHMYecKuX MoJeKyn: MeToauueckue yKkazanus K maboparopHoit padore Ne 90 /
B.B. bnarosemenckuii, A.B. benskos, C.B.XoTyHuoBa; MunucrepcTBo 06pazoBaHus
u Hayku Poccuiickoit @enepanuu, Cankt-IleTepOyprekuii rocyaapcTBeHHBIM
TEXHOJIOTUYECKUM HHCTUTYT (TexHuueckuil yausepeuteT). Kadenpa obmei ¢puzuku.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2015.-16 c. /CII6I TU. DnekrporHas
oubnmoreka.-URL:http://technolog.bibliotech.ru(nata oopamenwus: 12.03.2021).-
Pexxum noctyma: aJisi 3aperucTpupOBaHHBIX MMOJIB30BaTENEH.

AsepmmHa, ['.I'. U3ydyenue aucriepcun cBeTa B BEIIECTBE | MeTOAMYECKUE yKa3aHUs
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 ¢pusnku. — 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 ¢
MTOMOIIIBI0 MAarHETPOHA : METOAMYECKHE yKa3aHus K JaboparopHoii padore Ne 33 / B.
I'. Janunsuenxo, JI. H. KaypoBa ; MunucrepcTBo o0Opa3oBaHMs U HAYKH
Poccuiickoit @enepanuu, Cankr-IlerepOyprekuii rocy1apcTBeHHBIN
TEXHOJIOTUYECKHUM HHCTUTYT (TexHuueckuil yausepcuteT). Kadenpa obmelt puzuku.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2014,-21 c. /CII6I' TU. DnekrponHas
oubnmoreka.-URL:http://technolog.bibliotech.ru (mara obpamenus: 12.03.2021).-
Pexum noctyna: as 3aperucTpupoBaHHBIX M10JIb30BaTENEH.

bonotos, b.b. SIBnenns 31eKTpOMarHuTHONM MHAYKIIUY U CAMOMHAYKIUY :
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 TEXHOIOTHYECKUNA HHCTUTYT
(Texanueckuii ynuepcutet). Kadenpa odmeii ¢uszuku. — Cankr-IlerepOypr:

CIIGI' TU(TY)., 2014.-23c¢. //CII6I TU. DnexTpoHHas 6nbauoreka.-
URL:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Pesxxum gocrymna:
JUIS 3apErMCTPUPOBAHHBIX T10Ib30BATEINICH.

Kepnonroii, A.. I3mepeHune AJIMHBI CBETOBOM BOJIHBI IIPH MIOMOIIHM TU(PPAKITHOHHON
pEIIeTKH : METOIMYECKUE YKa3aHusl K JlabopaTopHoii pabote Ne 54 / A. W.
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10.

11.

12.

13.

14.

Kepnoroii, C. B. Ipstuerko ; MunuctepcTBo 0o0pa3oBanHus u Hayku Poccuiickoit
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. XKXepuosoii, FO.P.
PynakoB ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoit @enepanuu, CaHKT-
[TerepOyprckuii rocyapCTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT (TEXHUYCCKUN
yauBepcuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CIIOGI TU(TY).,
2013.-15 c. //CII6I' TU. DnexkTpoHHas OMOIMOTEKA. -
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pesxxum nocryna:
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 o0pa3oBanus u Hayku Poccuiickoit denepauuu,
Cankr-IlerepOyprckuit Tocy1apCTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT
(rexanueckuii yauBepcutet). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2013.-17 c. //CIIGI TU. DnexTponHas 6bubnuoTeka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum gocryna:
JUIS 3aperuCTPUPOBAHHBIX TOJIH30BaTENICH.

Uubucos, A.I'. OnpeneneHue TOPU30HTATBLHOM COCTABIISAIONICH MAarHUTHOTO TIOJIS
3emiu : Meroanueckue yka3zaHus Kk JadopaTopHoit padore Ne 31/ A.T'. Ynubucos,
JLLH. Kaypoga, O.I1. llyctpoBa, ; MunucrepctBo oOpazoBanus U Hayku Poccuiickoi
®enepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHbIN TEXHOIOTHYECKUN HHCTUTYT
(texnuueckuit yauepcurer). Kapenpa obmei ¢usuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2013.-13c. //CIIOI TU. DnextpoHHas 6ubInoTeka.-
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. brnarosemnienckuti,
B.H. Cko6enes ; MunuctepctBo o0pa3oBanus u Hayku Poccuiickoit ®denepanun,
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 padore Ne21 / Xortynnosa C.B.,bnarosemenckuii B.B.,
Cko6enes B.H. ; MunucrepctBo o6pazoBanus u Hayku Poccuiickoit ®enepanum,
Cankr-IlerepOyprckuii rocy1apCTBEHHBIA TEXHOIOTHUECKUI HHCTUTYT
(rexnuueckuit yauepcurer). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2012.-15 c. //CIIGI TU. DnexTponHas bubnuoTeka.-
URL:http://technolog.bibliotech.ru(mara o6pamenus: 12.03.2021).-Pexxum noctymna:
JUIS 3apErMCTPUPOBAHHBIX I10Ib30BATEINIEH.
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8. Hepeqenb IJICKTPOHHBIX 06pa30BaTeJIbHLIX pecypcoB, HQOGXOI[I/IMLIX AJIs1
OCBOCHMA NTUCHUIIJIMHBI.

yueOHbId TiaH, PIT/] u yaeOHO-MeTOoIMYecCKue MaTepUaIb:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTECYHBIE CUCTEMBI:

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

9. MeToauuyecKkue YKasaHust AJasd Oﬁy‘lalOIIl]/IXCH 10 OCBOCHHIO TUCHHUILIMHBI.

Bce Bunmel 3anstuii nmo aucuumiuHe «®Pusnuka» MPOBOASTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yuebnbix 3ansatuii. JlabopaTopHble 3aHATHS.
OO6mmue TpeboBaHMsI K OPraHU3alNY U TIPOBEACHHIO.

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

CTO CIIoI'TU 018-2014. KC VYK/B. Bunet yueOubix 3anstuil. CeMuHapbl u
npakTuueckue 3auaTus. O6mme TpedoBaHus K OpraHu3aluy U IPOBEICHUIO.

CTIT CIIGI'TU 048-2009. KC YKJIB. Bunber yueOnbix 3anHaTuil. CamocTrosiTenbHas
uIaHupyemasi pabora ctyaeHToB. O0mme TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

[InanupoBaHue BpeMeHH, HEOOXOJMMOTO Ha W3YYEHHE NAHHOW MUCIUIUIMHBI, JTy4Ille
BCETO OCYIIECTBIISATh HAa BECh CEMECTp, MpelycMaTpHuBas MpPHU ATOM PETYJSIPHOE MOBTOPEHUE
MPONJICHHOTO MaTepuaa.

OCHOBHBIMU YCIIOBUSIMU TIPaBUJILHOM OpraHU3alMi y4eOHOTO Tpoliecca IJisi CTYJACHTOB
SBIISIETCS:

IJIAHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHNE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3ansTuUS CTYIEHT MOMKEH MPUXOIUTh, UMEs 3HAHUSA 10 YK€ U3YUYCHHOMY MaTepHainy.

10. ITepeyens MH(POPMALMOHHBIX TEXHOJOIHIi, HCMOIb3yeMbIX IPU OCYLECTBJICHUH
0o0pa3oBaTe/ILHOIO Mpolecca Mo JUCHUIIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B yuebHOM mpouecce MO JaHHOM AMCHUIIMHE NPEIyCMOTPEHO HCIOJIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHHE JICKIIUN C HCTIOJIb30BAHUEM CIIal1-TIPE3EHTALNH;

B3auMoJIeiicTBHE ¢ oOydaronumucs rnocpenctsom SNOC..

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

10.3. ba3pl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
basbr nannbix Scopus u Web of Science.

6 B paznaeine 0T06pa)KaIOTC$I KOMIUICKTBI JIMOCH3HMOHHOI'O H CBO60ﬂHO pacopocTpaHdeMoro mnporpaMmMHOIro
06€CHC‘IGHI/IH, B TOM YHUCJIC OTCYECTBECHHOI'O IPONU3BOJACTBA, HCO6XOL[I/IMOI‘O JUJIA obecrnieueHus JUCHUITIINHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

11. MarepuajbHO-TEXHMYECKOEe o0ecreyeHne OCBOeHHMsl JAUCHUILUIMHBI B Xo0/e
peasuzanum 00pa3oBaTeIbLHOM nporpaMM1>17.

Kadenpa obmieit ¢pusuku pacnonaraetT MaTepuaibHO-TEXHUIECKOU 0a30ii,
obecrieunBaroIIeH MPOBEICHNE BCEX BUIOB 3aHATHIA. B pacnopsukeHUH CTYJICHTOB
UMEIOTCSI

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

2. -KOMITBIOTEPHBIH Kilacc, cocTosAmmid u3 10 KOMIBIOTEPOB ¢ BbIX010M B MIHTEpHET;

3. -obopynoBaHHas 1ab0paTOPHs UL IPOBEACHUS (PU3UUECKOTO MPAKTUKYMA

12. Oco0eHHOCTH O0CBOCHUSHA JAUCHHUIIIIMHbI HHBaJIMJIaMH H JUIaMH C
OrpaHH4Y¢HHBIMH BO3MOXKHOCTHAMMU 3/10POBb.

Jisi MHBaNMIOB W JIMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMH y4eOHBIE IPOIIECC
ocyliecTBIsieTcs: B cooTBeTcTBUM ¢ llonmoskeHuem 00 opraHuzanuu y4eOHOTO mporiecca ams
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPKJIEHHBIM pekTopoM 28.08.2014.

7 . .

B paszmene oroOpaskaeTcsi COCTaB NOMELICHUI, KOTOpPBIE NPEACTABIAIOT CO00I ydeOHbIE ayAUTOPUH IS
NPOBEICHUs y4eOHBIX 3aHSTHI, IIPEIyCMOTPEHHBIX 00pa30BaTEIbHON MPOrpaMMOl 10 JUCIUILIMHE, OCHAICHHBIC
000pyIOBaHUEM M TEXHHYECKUMHU CPEJICTBAMH 00yUEHHUsL.
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ITpunoxenue Ne 1
K paboueii mporpamMme TUCIIATLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
JJIS1 IPOBe/IeHHsI POMEKYTOYHOM aTTecTAlMHU 1O

JUCHUILINHE «DU3UKA)»

1. Tlepeuyenb KoMIeTEeHUHIA U ITANOB UX (OPpMHUPOBAHUS.

Nunekc 8 9
Conepxanue Ortan (popMHUpOBaHUS
KOMIIETEHIIUH Aep (popmmp
OIIK-1 CriocoOeH UCIoIb30BaTh MaTEMATHIECKHE, IIPOMEKYTOYHBIN

€CTeCTBEHHOHAYYHBIC U UH)XCHEPHbIC 3HAHUS IS
peleHus 3a/1a4 CBOeH MpoQecCHOHATBHOMN 1A TEIIbHOCTH

® JKupHbIM MIPH(TOM BHIIENAETCS TAa YACTh KOMIIETEHIMH, KOTOpas (GOPMUPYETCS B XOJ€ M3YUEHWs JAHHOW MMCIMILTMHBI (€CIH KOMIICTEHINS OCBAHBACTCS MONHOCTBIO, TO
(bparMeHTHI HE BBIICISIOTCS).

¥ Sran hopMUpoOBaHKs KOMIETEHIMK BhIGHpaeTcs 110 11. 2 PITJI 1 yueGHOMY miaHy (HadalubHBI — eCIIM HET TPEANIECTBYIONMX AMNCIHILIHH, HTOTOBBIA — €CITH HET TOC/IEIyOMIHX
JUCLUITINH (WM KOMIIETEHISI He (JOPMUpPYETCs B X01€ MPaKTUKH win [ TA), IpOMEXyTOYHBIH - BCe IpyTHE)
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1. IToxka3aTeu U KPUTEPUHU OLIEHMBAHUS KOMIIETEHIIHII HA Pa3IMYHBIX ITaNaxX UX (POPMHPOBAHUS, LKA OLlEHUBAHUSA

Ko/ 1 HauMeHOBaHHE HHANKATOPA [Moka3arenu Kputepuii VpoBHHU cHOPMHUPOBAHHOCTH
JOCTIDKCHHST KOMITCTCHITUH c)OpMHUPOBAHHOCTH |  OLIEHHBAHUS (omucaHue BBIPAXKEHHOCTH JIECKPUIITOPOB)
(mecKkpuUnTOPHI)
«yIOBICTBOPUTEIILHO» «XOPOIIIO» «OTITHYHO»
(moporoBbIit (cpennmii) (BBICOKHIA)
Ha3spiBaer MPHU3HAKA
I[TpaBunbLHO OTBeTHI Ha | HaspiBaeT  HekoTOpble | uaeHTudukanuu Qusndeckux | [IpaBuiibHO nepeuunciser
- SIBJIEHUU.
IepedncIseT Bonpocel  Nel gpI/ISHaKI/I I/II[eHTI/I(bI/IVKaHI/II/I [pU3HAKH
- - | GusHUeCKUX SBIECHHMIA.
IPH3HAKH 45, 67-83, 95 uAcHTH(DUKAIIH
OIIK-1.5.. Wnentudukanus wu 96, 107-180 o
I/I,Z[eHTI/I(bI/IKaHI/II/I (1)I/I3I/I‘-IGCKI/IX SABJICHUN
kinaccuukanus — PU3HUECKUX
IPOIIECCOB, IPOTEKAMOMUX Ha usuuecknx K 9K3aMeHy
00BeKTaX  TpodeccHoHanbHOM | ABNeHuH (3-1)
JeSITeNbHOCTH...

IIpaBuibHO
bopmynupyer
OCHOBHbIE
¢buznueckue
3aKOHBI.
HassiBaer
obnacTthb 1704
npumeHenus. (Y-

1)

OTtBeThI Ha
Bonpocel  Nel-
83, 95-136

K DK3aMCHY

dopmynupyer HEKOTOpBIE
¢dusnyeckue 3aKOHBI,
[TyTaeTcs npu BBISCHCHUH
Bompoca 00 oOmactu ux
NPUMEHEHUS

[TpaBubHO dopmynmpyer
OCHOBHbIE ¢dusnyeckue
3aKOHBl C  HEOOJBIINMHU
HETOYHOCTSIMH. HasbiBaet

00JIacTh UX IIPUMCHCHUA

[paBunbHO  popMynHpyeT
OCHOBHBIE ¢dusnygeckue
3akoHbl. Ha3biBaeT o0macTsb
UX IPUMEHEHHS
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Knaccudummpyer
¢dusnueckue
SIBIICHUS WITH
npouecchl. Pemaer

OTBeTHI Ha
BOITPOCHI
NeNe40-67, 82-
101.112-119 k

3amuceiBaeT  (HOpMYIIBL,
OIKCHIBAOIIUE
dusnyuecKoe SIBICHUE C
omuroKaMu.

3anuceiBaeT GOpPMYIIBI,
ONHUCHIBarONIUE (HHU3UIECKOE
SIBJICHUE C HEOOIBITUMH
HerouHOCTsIMH. [Ipn

[IpaBuiIbHO 3anKCHIBAET
(opMyIIbl, OMCHIBAIOILNE
¢du3uueckoe sBICHHE.
Pemraer pusnueckue

pusirieckue JK3aMEHY [Tyraercs mpu pemieHuy | pemeHun GU3nIecKoin 3a/1a4u.
E;I'u_ ET)H' (bU3UYECKUX 3a7a4. 3aJa41 HE MOJKET TOBECTH
pelieHue 10 KOHIA.

Haet

ompeneicHus OTBeTHI Ha

OCHOBHEIX sompocel  Nel- | [laer ompenenenus | Jlaer onpeenenus | MpasuabHo naet

OIIK-1.6. dHaHIeCKHX 136 K | OCHOBHBIX (%HW%CKHX OCHOBHBIX (du3MUYecKuX | onpegeneHua OCHOBHbIX

Onpenenenne XapaKTEPHCTHK B SK3aMeHy Hu 1- ?IeHHqHH C OIIMOKaMH. BEJIMYMH C HETOYHOCTAMU. | PU3NUECKMX BE/INYMH.
¢usnueckoro ’ 40- x 3auery yraetesa B CMHMIAX | TTveer mpexacraBienue o | OBbAcHAeT — ux  cmbics,
Tporecca(sBIIeHus), 00BACHACT X 1 ml HSMEPEHHA. croco0ax HMX H3MepeHus. | Cnocobbl M3mepeHus.
XapaKTEPHOTO JIJIst 00BEKTOB CMBbICJI, CIIOCOOBI HpaBI/IHLHO Ha3bIBaeT MpasunbHO Ha3blBaeT
npo¢eCcCuOHAITBHON u €TUHUIIBI €IMHUILIBI N3MEPEHUS. €ANHULIbI USMEPEHNA.
IEATENbHOCTH, HAa  OCHOBE | u3Mepenus (3-2).
TEOPETHIECKOTO u
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AKCIEPUMEHTAIBHOTO
HUCCIIEOBaHUN.

AHanu3upyer
yCIOBHUS
IIPOTEKaHUS
¢bu3nveckoro

mnmponecca u

BBIABIISICT
3aKOHOMCPHOCTH.

(Y-2)

OTtBeThI Ha
BOIIPOCHI
NeNel-15,46-
136
JK3aMeHy , 1-
41 x 3auery

AHanusupyer
¢buznyeckuit mporecc ¢
MOMOILBIO

HaBOJSIIUX BOIIPOCOB.

AHanuzupyeT Qpu3ndecKuit
MPOIIECC C HEOOIBIITMMHU
HETOYHOCTSIMHU.

[IpaBUIBHO U TOYHO
aQHAJIU3UPYET YCIOBUS
OpOTEeKaHUs (PU3MUECKOTO
nporecca.
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Pemaer Ttunossie
3ajauu,
CBSI3aHHbBIE C
OCHOBHBIMH
- OTtBeTbI Ha
. 3 sonpockt  Nel- [Tpu pemennu pusnyeckoin
busniu, (V-3) 45, 67-83, 95- | [lyraeTcs npu penieHun pup Pemraer pusnueckue
3a]]auu HE MOXKET JJOBECTH
96 , 106-30 x | pusmyeckux 3amad. 3a/1aum.
pelIeHHe /10 KOHIIA.
SK3aMeHy U 1-
41 k 3auety
:U3naraer
METOJIbI
HPOBCACHUA OOmpscusier ¢ HebompmmMu | [IpaBUIBHO OOBACHSET
buznuecKux HETOYHOCTSIMH  OCHOBHBIE | OCHOBHBIE TPUEMBI
7 OTBeTHI HA PUEMBI MPUMEHCHHSI | IPUMEHEHUS METOJIOB
M3MCpCHHIN 1 WmeeT npeacTaBieHue o P P )b oA
METOIbI BOIPOCHI METOJIOB MaTeMaTU4YECKOH | MaTeMaTH4eCcKOM
METOJIaX OIEHKU
. NeNe30-33,68- N CTATUCTUKU M | CTaTUCTHKU U
KOPPEKTHOM MOTPEIIHOCTEH 110 . .
76 ,116-120, 3VIIETATAM BBIUHUCIIUTEILHON BBEIYHCIIUTETLHON
HKH
one 130, u 42-59x I;Kcﬁe HMEHTA MaTEeMaTHKU JUIS | MaTEMaTHKH JUIs
HOTPCHIHOCTCH 3auery P 00paboTkn  (usHueckoro | 06paboTKH (PU3UUECKOTO
IIpyn NIpOBEACHNH JKCIIEPUMEHTA JKCIEPUMEHTA
¢bu3nveckoro
skcniepumenTa.(H-
2)
OIIK 1.7. dopmynupyeT OCHOBHBIE 3aKOHBI | OTBETHI Ha dopmynupyer IpaBrIBHO
op 0a30BBIX (pu3HUECK byHIamMeHTalbHO (HU3HKH, Bonpocsl NeNel- ®opmynupyeT OCHOBHBIC 3aKOHBI dopmymmpyer
X 3aKOHOB HaseiBaet ocHOBHEIE (pmzndeckne | 15,46-63,85-136 k | OCHOBHBIC 3aKOHBI (byHaaMeHTaIBHOM OCHOBHBIC 3aKOHBI
IS peleHus 3a1a4 BEJIUYHUHBI M KOHCTAHTHI (3-4) sK3ameny u 1-141 (byH1aMeHTaIbHOI busnkuy, c GynnamenTanbHOMI
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npodeccnoHabHOI
JIeSATEIbHOCTH.

K 3a4eTy (bu3HKY C HEOOIBIITNMH busukwy,
HEOOIbIIUMU HETOYHOCTSIMHU. Ha3zbiBaeT ocHOBHBIE
OIMOKaMu HazpiBaeT ocHOBHBIC | (hu3HUECKUE
busnueckue BEJIMYUHBI U
BEJIMYUHBI U KOHCTAHTHI
KOHCTAHTbI
OTBeTHI HA Bri6upaer Bribupaer ¢usnueckue | [IpaBHIIbHO U SICHO
BrisBnsier coorBercTBue siBiieHUs | Bonpockl NeNel- ¢usnveckne 3aKOHbI, | 3aKOHBI, 00BsCHSET
CyllecTBymoIIel 3akoHoMepHoCcTH | 139Kk 3K3aMeny u OIIMCHIBAOIIIME OIIMCBIBAIOIINC bu3HYecKoe SBICHUE
IIyTeM IPUMEHEHUSI Pa3TMYHBIX 1-40 x 3aueTy SIBJICHUE WJIH ABIICHHC MM TIPOLECC | ¢ yjo3umum
METO/IOB, TIPOIIECC C TIOMOIIBIO | © HeGobIIMH byHIaMeHTaIbHBIX
(V-4) HaBOIAIINX HETOUHOCTAMH. B3auUMOJICUCTBUHU
BOIIPOCOB.
CTpouT MaTeMaTH4eCcKyto MOJICIb OTBeTHI HA 3anuceIBaeT 3anuceiBaeT Gopmyisl, | [IpaBHIBHO
SIBIICHHSI HITK TIPOIIECCa Ha OCHOBE BOIIPOCHI (bopmyibl, OMHCHIBAIOIINE 3aIMCEIBACT
q)HSHKO'MaTCMaTI/I‘ICCKOFO aHaJIn3a N9N940_67’ 82_ OIKCBIBAIOIIINE q)HSI/I‘IeCKOG SIBJICHUC (I)OpMyJ-H)I,
(H-3) 101.112-119 «x ¢usnyeckoe spnenne | © HEOOMBIAMA. | o 11ycpBaromMe
sk3aMeHy H 1-40 k | ¢ ommbOKkamu. HETOUHOCTAMH. ¢dusnueckoe
3a4eTy SIBIICHUE.

[[kana ouenuBanus coorBercTByeT CTO CIIGI TU(TYVY):
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14.

15.

16.

17.

18.

19.

20.

2. TunoBble KOHTPOJIBLHBIE 32/IaHNS /I MPOBeIeHUsT MPOMEKYTOYHOMH aTTecTa
Mexanuka.

HpOCTpaHCTBO n BpeMs, CHCTCMbI OTCUCTA. OCHOBHBIE KHHEMAaTHYCCKHEC
XapaKTEPUCTUKHU KpHBOHHHeﬁHOFO JABMXKCHUSA: CKOPOC YCKOPECHHUCE.

KunemaTtnka BpamaTeapbHOrO IBUKEHHUS: YIOBas CKOPOCTb M YIJIOBOE YCKOPEHHE, HX
CBSI3b C JINHEHHON CKOPOCTBIO U YCKOPEHUEM.

IlousiTre cocTOsIHUS MEXaHHMYECKOH cucTeMbl. 3akoHbl HproToHA.

3aKoH coxpaHeHus uMmiynbca. Llentp unepuumu.

MoMeHT uMItysibca MaTepUagbHONM TOUKH U MOMEHT CUJIbI MEXaHUYECKOW CUCTEMBI.
MoOMEHT cuiibl. 3aKOH COXPaHEHHUS MOMEHTA CUJIbl MEXaHUUYECKOW CUCTEMBI.

Cuia, paboTa 1 noTeHIMaNbHAast SHeprusi. KoHcepBaTUBHbBIE 1 HEKOHCEPBATUBHbBIE CUITBI.
Pabota u kxuHEeTHYeCKast SHEPT U

3aKkoH COXpPAaHCHUA IIOJTHOM MEXaHUYECKOM SHEPrru B I10JIC MIOTCHIUAJIBHBIX CHJIL.

. CBs13p MEXy CUJION M MOTeHIMAIbHON 3Heprueil. ['panueHT ckansipHoi GyHKIUU.
. YpaBHEHHE BpalleHMsI TBEPAOIO TeJIa BOKPYT 3aKPEIUIEHHON Ocu. MOMEHT MHEpLIUU.
. MomenT nnepuuu. @opmyia llreiinepa.

. [IpuHIMAN OTHOCUTEIBHOCTH INanunes-OiHIITENHA. ITocTynatsl TEOPUU

OTHOCHUTCIIBHOCTH.

CoObiTne. CunxpoHuzanus 4acoB. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeaJIeHue
BpeMeHH. CoKpalieHue JJIMHBI.

[IpeobpaszoBanus JlopeHna. PensTUBUCTCKUN MHBApUAHT-UHTEPBAT MEXKY COOBITHSIMH.
CrioxxeHue CKOpOCTEH B PEISITUBUCTCKOW MEXaHWKE. PelsITUBUCTCKUI UMITYJIbC. 3aKOH
COXpaHEHHUs uMIyinbca. PensgtuBucrckas »dHeprus. CBs3b Maccbl U JHEPrUU.
Kunernueckas sHeprus.

3anaum k pasgeay 1

C BbIIKM OpOCHIIM KaMEHb B TOPU30HTAJILHOM HampaBieHuU. Yepes 2 ¢ KaMeHb ynall Ha
3eMil0 Ha paccrosHuM 40 M OT OCHOBaHWA BbIIKH. ONpenenuTh HAYaJIbHYK U
KOHEYHYIO0 CKOPOCTh KaMHSI.

Kamensp 6poca10T nog yriom K TOpHU3OHTY. PaI[I/Iy'C KPpHUBU3HBI TPACKTOPHUHU B TOYKC
HAWBBICHICTO MOABEMA pa/InNyC KPUBU3HbI R =10m. OHpC,Z[CJII/ITC CKOpPOCTH B 3TOH TOUKE

JIuneiHas cCKOPOCTh TOUYEK Ha OKPYKHOCTH Bpalllarolierocs qucka pasHa 3 Mm/C. Toukw,
pacroyio’)keHHbIe Ha paccTossHUM 10cM Omke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
M/C. OnpenienuTe yrioByK CKOPOCTh BPAIIEHUs TUCKA.

YroObl ompenenutbh kKodpduumeHT TpeHus K MexIy NepeBSHHBIMH TOBEPXHOCTSMH,
OpYCOK MOJOXWIM Ha JOCKY W CTIHM MOJHUMATh OJUH KOHEI[ JOCKH J0 TeX IOp, IOKa
OPYCOK He Haual Mo Heil CKONB3HTH. JTO IMPOM3OLLIO NPH yIle HAKIOHa Hocku 45°.
Omnpenenure ko3ddunueHt TpeHus?

Ha mony crout Tenexka B BUjE JJIMHHOW JIOCKH, CHaOXEHHOM JerkKuMu Konecamu. Ha
OJIHOM KOHIIE JIOCKH CTOHMT 4delIoBeK. Macca denmoBeka 60 xe, macca jocku 20 xe. Maccoit
KoJiec mpeHeOpeub. TpeHue BO BTyJIKax He3HaunTedbHO. C Kakol CKOPOCTHIO OyneT
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JIBUTATBCS TEJICIKKA, €CIIM YEJIOBEK MOMAET BIOJb JOCKH CO CKOPOCTHIO (OTHOCHTEIBHO
nocku) 1 m/c?

21. IInatrdpopma B BUjAE TUCKA paguycoM | . Bpamaercss o MHepuuu, aenas 606/mun. Ha
Kparo IU1aTOopMBbl CTOUT YEJIOBEK, Macca KoToporo paBHa 80 xe. CKOJIbKO 00OPOTOB B
MUHYTY Oyner nenaTh Iuiardopma, €CIM YelOBeK meperzer B ee ueHtp? MomeHT
uHepimn miaThopmel paBer 120 k2:’. MOMEHT HHEpIHH YeT0BEeKa PACCUHTHIBATE KaK
JUIS MATEPHAIIBHON TOYKHU.

22. Kamens 6pomen Beepx noj yriom 60° x mosepxnoctn 3emin. Kunernueckas sHeprus
KaMHS B HayajdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO U
NOTEHIMAJBHYI0 OSHEPrMM KaMHS B  HauBBICHIEW TOYKE €ro  TPaeKTOPHH.
ConpoTuBieHHEM BO3/1yXa MPEHEOPEYb.

23. XokkelHas 1maifda CKOIb3UT 5 M, €ci MpU OpOoCKe eil cooO0IalT HavYaabHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CITU €1 COOOIIUTh HaYalIbHYIO CKOPOCTh 4 M/C?

24. Toukwii crepxkeHsb uHON 50 cm 1 Maccoit 400 2 BpamaeTcsi ¢ yriIOBEIM YCKOPEHUEM 3
¢ % BOKPYT OCH, IPOXOISIIIE Yepe3 CepeiuHy CTEPXKHS NEPICHANKYISPHO K ero JIMHE.
Onpenenuth BpalarOIui MOMEHT.

25. Haiitu paboTy moasema Tpy3a MO HAKJIOHHOW IIOCKOCTH, eciau macca rpys3a 100kr,
JUTMHA HAKJIOHHOM TUIOCKOCTH 2 M, YroJI HaKJIOHA 30°, kodpurnment tperus 0.1 u rpys3
JBIDKETCS ¢ yeKopeHueM 1 m/c2.

26. Ban maccoit 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K uunuHapudeckon
MOBEPXHOCTU BaJla MpUXKaJIW TOPMO3HYIO KoyoAKy c cuioi 40 H u uepe3 10 ¢ Ban
octaHoBuiIcs. OnpeneauTs K03(pPUIMEHT TPEHHUS.

27. Kunetnueckass »HEprusi BpaIAIOLIETocss TBepAoro Tena. JlMHA TOHKOrO MPSMOTO
crepxkHs 60 cm, a macca 100 2. OnpenenuTb MOMEHT MHEPLUU CTEPKHS OTHOCHUTEIBHO
ocH, NEPIEHINKYIIIPHOIN K €ro JUIMHE U MPOXOJIAIIel Yyepe3 TOUKY CTEePKHS, yAaleHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

28. IIpenronoxum, 4To Mbl MOKEM H3MEpPHUTH IUHY CTepxHsS ¢ TouyHOCThIO 0,1MkM. [pu
KaKOl OTHOCHUTEJIbHOM CKOPOCTH JBYX MHEPIHUAIBHBIX CHCTEM OTCUYETa MOXKHO OBLIO OBl
OOHapyX HUTh PEIATUBUCTCKOE COKpAllleHWEe JJIMHBI CTEp)KHs, COOCTBEHHas JIMHA
KOTOporo paBHa 1 m?

29. B mabopatopHoii cUCTeMe OTCYeTa MU-ME30H C MOMEHTA POXKICHUS 0 MOMEHTA pacraja
nposieren paccrosaue 75 M. Ckopoctb mnu-me3oHa paBHa 0,995 c. Onpenenuthb
coOcTBEHHOE BpeMs KU3HHM Nu-me30Ha. [lonHas sHeprus tena Bozpocna Ha 1 JIxk. Kak
IIPU 3TOM U3MEHUTCS Macca Tena?

30. Omummre  mamumHy AtByna. Kakue npsMbele H3MEpeHHs HYXHO CJIelaTh, YTOOBI
OTIpeNIeNIUTh YCKOpeHHe CBOOOIHOTO MaAeHuUs?

31. Onmummre mastHuk OOepOeka. Kakwe mpsiMble M3MEpeHHsS HYXHO CJenarb, YTOOBI
OTpeAeIUTh MOMEHT UHEPLUU MaXoBUKa?

32. [Ipennoxkute METOJ HW3MEpPEHUs YCKOpeHUs CcBOoOOmaHOro maneHus. OreHuTe
MOTPENTHOCTh TAKOTO U3MEPEHUS

33. Hpe,Z[J'IO)KI/ITC MCTOJ OIPECACICHUA MOMCHTOB HWHCPHHUU TCJIA. OI_IGHI/ITC MOrpeIIHOCTDH
TAaKOI'0 U3MCPCHUA

Pa3pnen 2 .JaekTpoMaraeTusm.

34. Dnexkrpuueckuit 3apsn. BzaumopeiictBue 3apsinoB. 3akon Kymona. 3akoH coxpaHeHUs
IIEKTPUYECKOTO 3aps/a.
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35. Dnekrpuueckoe noje. HanpsykEHHOCTh 3JEKTPUYECKOro mojisi v nmoreHnuai. [Ipuniun
CYNEPNO3UIIMU TTOJEH.

36.PaboTta cui 3JEKTPOCTATHUECKOTO IOJII MpHU IepeMelieHuu 3apsana. Lupkymsmus
BEKTOpa HANPSDKEHHOCTH  DAJICKTPOCTATHYECKOro Toiisi. [loTeHIMa bHBIA  XapakTep
3IIEKTPOCTATHYECKOTO MOJIS.

37.IloTox BekTOpa HAMpPsHKEHHOCTH JIIEKTpocTaThdeckoro mnois. Teopema [aycca s
ANIEKTPOCTATUYECKOT'O MOJIS B BaKyyMe.

38. [Ipumenenne Tteopembl [aycca Kk pacu€Ty DSIEKTPUYECKHX TMOJNCH 3apsHKEHHBIX
IUIOCKOCTH, IWJIMHpPA, cepsl, mapa.

39. IlpoBoaHMKH B AneKTprueckoM noJe. [loje BHyTpH U y TOBEPXHOCTH IPOBOJHHKA.

40. DHeprusi CHUCTEMBbl HEMOJBIKHBIX 3apsiioB. ODHEPrus 3apsHKeHHOTO IPOBOJHUKA U
KOHJEHCcAaTopa. OHepruss U O0O0bEMHAs IUIOTHOCTb HHEPrHUM AJIEKTPUYECKOrO TMOJIS.
DHeprus NOJSIPU30BaHHOTO AUAJIEKTPUKA.

41. Onextpuueckuit Tok. Cuna Toka. IlnoTHocTe TOKAa. VYcCIOBHS CyIIECTBOBaHUS
IIOCTOSIHHOT'O TOKA.

42. O600ménnbIit 3akoH OMa B UHTErpainbHOU hopme. Pa3HOCTh MOTEHINANIOB, HANIPSIKEHHE,
OJIC. 3akon [Ixoyns — Jlenua.

43. MarautHoe nosie. MTHAYKIIUs MarHUTHOTO T0JIs1. 3aKOH AMmriepa.

44, 3akon buo — CaBapa — Jlamnaca M ero mpuMEHEHHE K pacuyéTy MarHUTHOTO IOJIs
IPSIMOJIMHEHHOTO TPOBOJHUKA C TOKOM.

45, MarauTtHoe 1oje KpyroBoro Toka. MarsuTHBIA MOMEHT BUTKA C TOKOM.

46. BuxpeBoil xapakTep MarHUTHOTO MOJisA. 3aKOH IOJHOTO TOKa (LMPKYJALUS BEKTOpa
MarHUTHON MHIYKILIUN).

47. ]leficTBie MarHUTHOrO ToNis Ha ABwkymuics 3apsg. Cuna Jlopenna. JIBukeHue
3apsKEHHBIX YaCTUIl B MATHUTHOM TIOJIE.

48. MaruutHbli notok. Teopema ["aycca 11 MArHUTHOTO TOJIS.

49. SIpneHne SJEKTPOMAarHUTHOW WHAYKIWW. 3akoH Dapazges (3aKOH DIEKTPOMATrHUTHOM
uHaykuun). 3akoH Jlenma. SIBneHue camouHAYKUUH. WHAYKTUBHOCTh. 3aKoH
CaMOMHIYKIUU.

50. DHeprust cucTemMbl MPOBOJHUKOB ¢ TOKOM. OOBEMHAs TNIOTHOCTh SHEPTUM MAarHUTHOTO
OJIA.

51. 3aK0H MOJHOrO TOKa JJsi MarHUTHOIO MOJis B BeulecTBe. HampskEHHOCTh MarHUTHOTO
OJIA.

52. YpaBHeHuss MakcBesuia JJist 3JIeKTpOMarHUTHOTO mojist. Tok cMemeHus.

3anaum Kk pasgenay 2

53. JIBa oiMHAKOBBIX TOYEYHBIX 3apsiaa 1o -2 MKKi Haxoxsarcs B Toukax (0; 0) u (2; O)
NpSIMOYTroJIibHOM cucteMmbl koopauHaT (X; V), rme X, VY 3agaHbl B MeTpax.
Onpenenuts NPOEKIHMIO Ha OCh 0X BEKTOpa HANPSKEHHOCTH 1MoJist B Touke (1; 1).

54. Kakoii myTh MO CHUJIOBOW JMHHUHM JO TOJHOW OCTAaHOBKH MPOXOJUT a-4acTHUIla B
OTHOPOJHOM TOPMO3SIIEeM Mojie ¢ HampspkeHHOCThI0 2000 kB/M, ecnu HavanpHas
1027 10 -1
ckopocTb ee 20000 km/c? Macca yacTHIIBI 6,4 10 Kr, 3apsg 3,2 10 Ko

55. CBs3p MEXIy HANpsOKEHHOCTBIO TOJS W TOTEHHHAIoM. ['paduyeckoe m300pakeHue
QJICKTPUYCCKOIO 1MOJd C IHTOMOUIBIO CUJIOBBIX JIMHUU WU OKBUIIOTCHIIMAJIBbHBIX
noBepxHocTeh. Onpenenure pa3HOCTh MOTEHIIMAIOB Mexy Toukamu (-1, 0,0) u (1,0,0),
€CITH HaIMPSHKEHHOCTH 3JIeKTpruueckoro mois E=2i+4j+3Kk.
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56. ToHKHIT CTEepKEHb COTHYT B TONyKoJblO. CTepXeHb 3apspkeH C JIMHEHHOU
wotHOCTHIO 100 HKI1/M. Kakyro paboTy Haji0 COBEpIIUTH, YTOOBI MIEPEHECTH 3apss 1
HK1 13 nenTpa kosblia B 06CKOHEYHOCTh

S57. BIUUCAUTD 3JIEKTPUUECKUI MOMEHT AUIOoJs, eciiu ero 3apsia 10 uKo, miedo 0,5¢cMm.

58. beckoHeuHasi TUIOCKOCTh HECET 3apsiJi, pABHOMEPHO PACHPEICICHHBIN C MOBEPXHOCTHOM
miotHoctsio 1 MxKi/m?. Ha HEKOTOPOM PACCTOSHUM OT IUIOCKOCTH MapauleNibHO ei
pacnosioxkeH Kpyr paauycom 10 cm. BpluuciauTh MOTOK BEKTOpa HANPSHKEHHOCTH
IIEKTPUYECKOTO I10JISI YEPE3 ITOT KPYT.

59. Ha oTpeske TOHKOTro MpsIMOro IpOBOJHUKA PABHOMEPHO PACHpEEIICH 3aps] C JINHEHHOM
mrotHocThio 7 = 10™° Kn/cm. BBIHCIHTB MOTEHIMAN, CO31ABAEMbIi STHM 3apsI0M B
TOYKE, PAcIlOJIOKEHHOM Ha OCH IPOBOJHMKA M YyJAJIEHHOM OT OuinKalliero KOHIA
OTpE3Ka Ha PACCTOSHUE, PABHOE JUIMHE 3TOT0 OTPE3KA.

60. OnpenenuTh MIOTHOCTh TOKAa B JKEJIE3HOM IPOBOAHUKE uMHOW 10M, ecnu mpoBoa
HaXOJUTCs N0A HanpsbkeHneM 6 B. ¥V nenbHoe conpoTtusieHue xene3a 98 HOM M.

61. Tok B ienu 6arapen, IJIC xotopoii 30 B, paBen 3 A. HanpsbkeHnue Ha 3a)kxuMax Oatapen
18 B. Haiimute compoTHBICHHE BHEIIHEH YacTH 1A W BHYTPCHHEE COMPOTHBIICHUEC
OaTapen.

62. [IpoBoauuk mmunoi | = 20 cm ¢ maccolt m = 2 e, MOJABEIICHHBIH TOPU30HTAILHO Ha
TOHKHX IPOBOJIOYKAX, HAXOJUTCS B OJHOPOIHOM MAarHUTHOM IIOJIC, CHUJIOBBIC JIMHUH
KOTOPOTO HAaIpaBlIeHbl BEPTUKATHHO BBEpX. [IpH MPOXO0XKIEHHH IO MPOBOJHHUKY TOKA
cunot | = 0,3 A oH OTKJIOHWIJCS TaK, YTO MPOBOJIOYKU OOpazoBamu yron o =17° ¢
BEPTUKAJIbI0. HallTH WHIYKIIMIO MArHUTHOTO TTOJISI.

63. beckoHeYHO UIMHHBIA TPOBOJ 00pa3yeT KPyroBoi BUTOK, KacaTeldbHBIN K mpoBoay. Ilo
npoBoxy uaer Tok cuiaod | = 5 4. Haiitu paguyc BUTKa, €CIM HaNpsHKEHHOCTb
MarHuTHOTO 1oJis B 1ieHNpe Butka H = 41 A/m.

64. Kakoii Bpamaromuii MOMEHT JIEHCTBYeT Ha paMKy C TOKOM cwioi | = 2 A4 mpum
IIOMEIIEHUH €€ B OJIHOPOJIHOE MarHuTHoe moiyie ¢ uuaykuuei B = 0,2 77, ecnu pamka
conepxut N = 30 ButkoB miomansio S = 10 ¢u?, a WIOCKOCTB pamMkn oGpasyer yron 3=
60° ¢ nuHusAMH 1017

65. BbuncanTh HUPKYIALUI0 BEKTOpa MHIYKIIMU BAOJb KOHTYpA, OXBATBIBAIOIIETO TOKHU
11=5 A, 1,=7,5 A, Texymue B OJHOM HampaBjeHuu, U Tok l3=10 A, Tekyumuii B
MIPOTHUBOIIOJIOKHOM HaIpaBJICHUH.

66. 3apspKeHHas: 4acTUIla JBMXKETCS] B MAHUTHOM I10JI€ TI0 OKPYXHOCTH CO CKOPOCThIo U = 1
Mwm/c. Nanykuus marautHoro monst B = 0,3 7, paguyc okpykHoctd R = 4 cu. Haiitu
3apsl YaCTHIBL, eciiu ee KuHeThueckas >Heprus W= 12 xaB.

67. 3apsKkeHHas 4acTUIlA JBHXKETCS] B MArHUTHOM I10JI€ TI0 OKPYXHOCTH CO CKOPOCThIO U = 1
Mwm/c. Nanykuus marautHoro nonst B = 0,3 77, pagnyc okpyxHoct R = 4 cu. Haiitn
3apsJl YaCTHIBI, eciiu ee KmHeThueckas >Heprus W= 12 xaB.

68. Kak wucnomnp3yercs ci1a0o TMpOBOIAIIAs Cpela Ui TMOCTPOSHHS CUJIOBBIX JIMHHNA U
SKBUITOTCHIIMAIBHBIX ~ MOBEPXHOCTEH B  3nekTtpocratuke? IlpuBenure BO3MOXKHBIE
AJIEKTPUYECKUE CXEMBI U3MEPEHUSI.

69. OruimTe MPHHIKIT PadOTHl U3MEPHTEIHHBIX IPHOOPOB MATHUTOIIEKTPUIECKON CHCTEMBI.
70. Kak moKimo4aroTcsi aMIepMeTp 1 BOJIBTMETP B AIEKTPUUECKO cxeme?
71. Kakum 00pa3oM MOKHO paclIMpUTh MIPEAETbl H3MepeHunii ammnepmerpa?
72. Kakum 00pa3oM MOKHO pacIIMpUTh IPEAENbl H3MEPEHU BOIbTMETpa?

73. Uro Takoe kiacc TouHoCTH mpubopa? Kak omnpenenuts aOCONIOTHYIO U OTHOCHUTEIBHYIO
HOTPEITHOCTD IEKTPOPU3NIECKIX U3MEPEHHH.
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74, OnuImmTe TPUHIKI U3MEPEHUST MAarHUTHOM WHAYKIIUU C IIOMOIIBI0 HHAYKTOMETpa XoJuia.

75. Ilpennoxxute MeTO HM3MEPEHUs YIENbHOro 3apsina 3JekTpoHa. OIEHUTe MOTrPelIHOCTh
TaKOT0 U3MEPEHHSL.

76. Onumure mpuHIUI paboThl TaHTEeHC-TallbBaHOMETpa. Kak ¢ MOMOIIBI0 Takoro mpuodopa
OTpEeNIeNIUTh MHIYKUUI0 MarHUTHOro mofsi 3emsn? OILEHUTEe MOrpelIHOCTh TaKoro
U3MEpEeHusl.

77. Ilpenyoxxure METOJ OIpPENeNeHUs] UHAYKTUBHOCTH NMPOBOAHUKA. OLIEHUTE MOIPELIHOCTD
TaKOr0 U3MEPEHMSL.

Paszneua 3. Kosie6anus 1 Bos1HbI. BostTHOBasi onTHKAa.

78. I neanbHplil TapMOHUYECKUH OCLIMIUIATOP. Y paBHEHUE UJI€AJIbHOTO OCLMIIISATOPA U €T0
pemieHue. AMIUINTY1a, 4acToTa U (aza konedanus. KommuiekcHas popma npencraBieHus
rapMOHUYECKUX KOJIeOaHU.

79. BekTOpHOE ONUCAaHUE CIIOKEHHS KOJICOaHHH.

80. IIpumeps! KosiebaTeNbHbIX ABMKEHUH Pa3InYHON (hPrU3UUYECKON IPUPO/IBIL.

81. Dueprus konebaHui

82. CBoOo1HBIE 3aTyXarole KoieOaHHus OCLUIUIATOpa ¢ IOTepsMU. BoiHy X /1eHHbIE
KOJIeOaHusI.

83. Bonnbl. O6pazoBaHue U pacrnpocTpaHeHue BoJIH. [IpogoibHbIE M MONEPEYHbIE BOJIHBI.
@®pOHT BOJIHBI, BOJIHOBAas MOBEPXHOCTh. JlJIMHA BOJHBI U CKOPOCTb PACIPOCTPAHEHUS
BOJIH.

84. YpaBHeHuUs TUIOCKOH U cheprudeckoit Oerymux BoH. BomHOBOE 4mcO.

85. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJH. CKOpPOCTh pacnpOCTPaHEHUs 3JIEKTPOMArHUTHBIX
BOJIH. I3myueHmne 37eKTpOMarHuTHBIX BOJIH.

86. DHeprus >1MeKTpOMarHUTHHIX BOJH. OOBEMHAS IUIOTHOCTh SHEPIUU 3JIEKTPOMATrHUTHOTO
nonst. Bekrop YMoBa — [loliHTHHTa.

87.OnekTpoMarHuTHas MOpUpOAAa CBETOBBIX BOJH. IIpuOnmmkeHuss reoMeTpuvecKoii,
BOJIHOBOW M KBAHTOBOM OITHKH.

88. nrepdepeHnnss CBETOBBIX BOJH. YCIIOBHS A HAOMIOAEHUS U CHOCOOBI peaau3aliu
(meton FOnra, ounpuszma ®@penens) Onrudeckas pa3HOCTh X0/1a. Y CIIOBUSI MAKCUMYMOB
U MUHUMYMOB uHTepdepeHiuu. MHreppepennns B ToHKUX IuieHKax. [lomocsl paBHOI
TOJILIMHBI M TOJOCHl paBHOro HakyioHa. [Ipumenenue unTepdepenimu. Judpaxuus
cgeta. [lpunmun [oiirenca-®penens. Judpakuus Openens u Opaynrodepa?

89. Meron 30 ®penens. udpaxmus Dpenenss Ha KpPYrJioOM OTBEPCTHH W JIHICKE.
Hudpaxknuonnas pemierka. [IpuMenenue ee B kadecTBe crekTpomerpa. Jucmepcus u
paspermraronas cuia. [lonstue o ronorpaduu.

90. ITomsipu3anysi cBETOBBIX BOJH. Bunbel momspuzanuu. Crenens momsipu3anun. CriocoOb!
NoJy4YeHus nojsipusanun ceta. [lonspusanus npu orpaxenuu. 3akoH bproctepa.

91. /IBoitHoe mydenpenomieHue. [losipu3aius cBera mpyu TBOMHOM JTy4eTpeIOMICHUH

92. Tonapu3zanuonusie npu3msl. [longpoussl. 3akon Maioca.

93. PacripocTpaHeHne cBeta B BemiecTBe. HopmanbHas © aHOMalbHAas JIUCIEPCHSL.
DNEKTPOHHAs TEOPUS IUCTIEPCHH.

94. Tlornomenue cBera B BemiecTBe. 3akoH byrepa-JlamOGepra-bepa. Ocobennoctu
MIOTJIOIIEHUS B Pa3pEXKEHHBIX Ta3axX U CIUIOUIHBIX Cpeax.

95. Paccestnue cBeta BeniecTBOM. PaneeBckoe paccesinue. MoneKyasipHOE paccesiHue.

3apaum k pasaeay 3

96. Touka coBepiIacT TapMOHUYECKHE KOjIeOaHusI, ypaBHEHHE KOTOPBIX UMEET BUI X = A Sin
ot, Tae A=5 cm, ©=2 ¢~ *.HaiiTi MOMEHT BpeMeHH (Omkailimuii K Hadyalny oTcyera), B
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KOTOpBIii MTOTeHIHanbHast sueprus Toukn 17=10* J[x, a Bospacraromas cua F=+5-10"
SH. Omnpenenutsb Takxke a3y KosedaHU B STOT MOMEHT BPEMEHH.

97. Touka coBepIIacT rapMOHUYECKHE KoyieOaHus. B HEKOTOPBIIf MOMEHT BpeMEHU
CMEII[CHHE TOUKH X = 5 CM, CKOpOCTh ee U = 20 cM/c i yckopenue a = -80 em/c %, Haiitu
[UKIMYECKYIO YacTOTYy U Iepuo KojebaHui, ¢pa3y kojaebaHuil B paccMaTprUBaeMbli
MOMEHT BPEMEHH U aMIUIUTYAY KosieOaHui.

98. /Iea rapMOHHMYECKHX KoJieOaHMs, HANpPaBICHHBIX IO OJHON MPSAMOM, HMEIOIINUX
OJIMHAKOBbIE AMIUIMTYAbl U TEPUOMBI, CKIAABIBAIOTCS B OJHO KoyieOaHUE TOM ke
amruTyabl. Haiiti pasHocTh (a3 ckiiaapIBaeMbIX KOJICOaHUH.

99. OnpenenuTh CKOPOCTh PACHPOCTPAHEHHUS BOJH B YIPYrod cpeie, eciau pa3sHocTh (a3
KoNeOaHuii IBYX TOYEK CPeIbl, OTCTOSMMUX APYyr oT apyra Ha 10 cm, pasna 60° u
yacToTa Kosiebanuit 25 [y.

100. JlaHbl XapaKTepUCTUKH JIBYX KOJeOaTEIbHBIX TBUKEHUI MaTepHalbHON TOUKH:
T1=T2=8 ¢, A1=A2=5 cMm. Pa3HocTbh a3 Mexay STUMHU KoJeOaHussMU /4. HavanbHas
¢daza oIHOTO U3 HUX paBHA HYIIO. 3aHIIUTE YpaBHEHUE PE3YIbTUPYIOLIET0 KoJeOaHusl.
[TocTpoiiTe BEKTOPHYIO AUArpamMMmy CJIOKECHHS.

101. JlaHbl XapaKTepUCTUKH JIBYX KOJ1€OaTEeIbHbBIX IBUKEHUN MaTepralbHOM TOUKHU:
T1=T2=8 ¢, A1=A2=5 cm. Pa3znoctb (a3 mexay sTumu konedanusmu nu/4. HavanpHas
(a3za 01HOTO U3 HUX paBHA HYJIO. 3alMILIUTE YPaBHEHUE PE3YJIbTUPYIOIIEro KoJIeOaHusl.
[TocTpoiiTe BEKTOPHYIO AUAarpaMMy CII0KEHUS.

102. Haittu cmenieHne OT MoOJ0KEHUsS PAaBHOBECUS TOYKH, OTCTOSIIIEH OT MCTOYHHUKA

KOJIeOaHWH Ha PAcCTOSTHUM (= A /12, nns momenta t=T/6. Ammuuryna kosjeOaHus
A=0.05 m.

103. [Tnockast 37eKTpOMarHuTHas BOJIHA PACHPOCTPAHIETCs B BaKyyMe. AMIUTUTYAA
HAIPSHKEHHOCTH DIICKTPUYECKOro mosist BOHBI Em = 50 mB/u. Haittu ammutyny
HaINpsHKEHHOCTH MAarHUTHOTO TIOJISL.

104. B omgnopoaHoif n3oTpomHOit cpene ¢ € = 3 U u =1 pacnpocTpaHseTcsl TiocKas
AJIEKTPOMArHUTHAsS BOJTHA. AMILTUTY/IAa HAMPSKECHHOCTH AJIEKTPUIECCKOTO TIOJIST BOJHEI E,,
= 10 B/m. HaiiTi aMIIuTy1y HampsyKEeHHOCTH MAarHHUTHOTO MOJst U (ha30BYIO CKOPOCTh
BOJTHBI

105. B ombite HOHra Ha mytd oAHOro M3 MHTEphEpUPYIOMIMX Jydel Mmomemnianach
NEPIEHIUKYISIPHO 3TOMY JIy4y TOHKAas CTEKJIIHHAs IJIAaCTHMHKA C MTOKa3aTeleM TOMIICHU S
n = 1,5, BCIeACTBUE 4YEro IMEHTpalbHAs CBETIas MOJ0ca CMeallach B TOJOXKEHUE,
MEepBOHAYAJILHO 3aHUMAaEeMOE TISTOM CBETIION MOJIOCOH (HE cunTas IEeHTpaIbHON). J{mmHa
BOJIHBI nasatoniero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY d TUITACTHHKH.

106. Ha TosicTyr0 CTEKISHHYIO IUIACTUHKY HAHECEH TOHKHM CJIOH MpPO3pavyHOro
BEIIlecTBa C Moka3zaTeneM mnpenomieHus n = 1.3. [lnacTuHka ocBelIeHa MapaielbHbIM
MyYKOM MOHOXPOMAaTHYECKOTO CBeTa C JUIMHOW BOJHBI A = 640 wm, mamarommm Ha
IUTACTHHKY HOpMasibHO. Kakyl0 MHHMMAIbHYIO TOMIIHUHY Omin JOMKEH HMMETh CIIOH,
9TOOBI OTPAKEHHBIHN MyY0K UM HAUMEHBITYIO SPKOCTH?

107. [[Inpuna wHTEephEepeHIIMOHHOW ToIockl. Ha MBUIBHYIO TUIEHKY C TOKa3arejiem
npenomiieHuss n = 1.3, HaXOAAUIyIOCS B BO3JAyXe, MajgaeT HOPMAIbHO MY4YOK JIy4ei
Oenoro ceera. Ilpu Kakoil HauMEHbBIICH TOMIIMHE Omin TUIEHKA OTPAKCHHBIH CBET C
mmHoN BomHbl A = 0,55 mrm OKkaxeTcss MakCUMalbHO YCUJICHHBIM B PE3yJbTaTe
uHTephepeHIun?

108. Ha nuadparmy ¢ kpyribiM otBepcTueM auamerpom d = 4 wm magaeT HOpMaIbHO
napauieIbHbIN My4OK JIy4el MOHOXPOMATHYECKOTO CBETa ¢ IIMHON BOJHBI A=0,5mKMm.
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Touka HaOMIONECHUS HAXOJUTCS HAa OCH OTBEPCTHS Ha paccrossHud D = 1 m or Hero.
Ckonbpko 30H K ®penenss ykimagsiBaeTcsi B OTBepCTHH? TeMHOE WM CBETJIEE IMATHO
MOJTYYUTCS B IICHTpe AU(DPaKIMOHHONW KapTHHBI, €CITM B MeCcTe HAOIIOIeHUI TOMECTHTD
3KpaH?

109. Ha nudpakunoHHyro pelieTky najaeT HOpMalbHO MOHOXPOMAaTHYECKHH CBET C
uinHOU BoNHBL A = 410 mm. Yron Ag Mexay HanpaBiIeHUSIMU HAa MAKCUMYMBI IEPBOTO H

BTOPOTO TOPSAKOB paBeH 2°21'. OmpenaenuTs YKMCIO 7 IITPUXOB HA €AWHUILY JIJTMHBI
TUGPaKIIMOHHON PELIeTKH.
110. Ha nudpakuronnyto pemerky, coaepxkanryro # = 400 mrpuxoB Ha 1 mm, magaet

HOPMaJIbHO MOHOXPOMATHYECKHUH CBET ¢ JiIMHON BOHBI A = 0,6 mxm. Halitu obmee
yucao N audpakimoHHBIX MAKCUMYMOB, KOTOPBIE J1aeT 3Ta pemerka. OnpeaenuTs yroi
@ IUdpakInuu, COOTBETCTBYIOIINHN MOCICIHEMY MAaKCUMYMY.

111. Kakoli HaumensI1el pasperatoniei cunoi R nomkHa o0nanate AMPpPaKIMOHHAS
pereTKa, 4ToObl ¢ €€ IOMOIIBI0 MOXKHO OBIJIO Pa3peIInuTh JIBE CIIEKTPAIbHBIC JINHUH
KaJis ¢ [JutnHaMu BOJH A1 = 578 um u 4> = 580 num? Kakoe maumensbiiee yncio N
IITPUXOB JOJDKHA UMETh 3Ta PEIIeTKa, YTOOb! pa3pelieHne ObliI0 BO3MOXKHO B CIIEKTPE
BTOpOro nopsijaxa?

112. Crenenp nossipu3anuu P 4acTUYHO MOJIIPU30BaHHOTrO cBeTa cocrasiseT 0,75.
OmnpenenuTh OTHOIIEHHE MAKCUMATbHOW MHTEHCUBHOCTH |max CBETA, IPOITYCKAEMOTO
aHaJIN3aTOPOM, K MUHUMAITBHOM |pix.

113. VYron o Mexay MI0CKOCTSIMU MTPOIYCKaHUs MOJIIpU3aTOpOB paBeH 50°.
EctecTBeHHbIH cBET, MPOXOs yepe3 TaKyto cUcTeMy, ocialsiercs B n = 8 pas.
[IpeneOperas morepeii cBeTa NPU OTPAKECHHUHU, OMPEACIUTD KOIPPUIIMEHT K mornomeHus
CBETa B MOJISIPOHIAX.

114. VYron bproctepa &z npu najieHu cBeTa U3 BO3/lyXa Ha KpUCTAJJI KAMEHHOM COJH
paBeH 57°. Onpenenutb CKOPOCTh CBETa U B 3TOM KpHUCTalIE.

115. Koad¢uimeHT nornomeHns HEKOTOPOro BELIECTBA JIJIsl MOHOXPOMATHYECKOTO
CcBeTa OmpeeNeHHo THHb Bomubl o = 0,1 ey ', OnpeenuTs TOMIHMHY X BEIeCTRa,
KOTOpasi HeoOxoauMa aJist ocnadieHus ceera B K =2 pasa. [lotepu Ha oTpaxkeHHe CBeTa
HE YYUTHIBATh.

116. Kak onpenenuts ATUHY CBETOBOW BOJIHBI, UCIIONB3Ys Ounpuszmy Openens?
OrneHuTe MOrpemHOCTh TAKOT'O H3MEPEHHSL.

117. Onummre audpakiuio Ha qTudpakiuoHHol perierke. OObsICHUTE, ToueMy e
MOYKHO MCIIOJIB30BaTh B KAUECTBE AMCIIEPTHPYIOIIETO YCTPOMCTRA.

118. OnummuTe MCIOIb30BaHUE MPU3MBI B KAUECTBE IUCIEPTUPYIOIIETO YCTPOMCTBA.
B 1yeM ocHOBHOE oTIIMYHE AU(PPAKITUOHHOTO U TUCTIEPCHOHHOTO CTIEKTPOB?

119. OnumuTe NpUHIUI paboThl YCTPONUCTB, UCHOIB3YEMBIX JUIS Pa3JIOKEHUS CBETA B
CHEKTp. YKaKUTE BEJIMUMHBI, KOTOPBIE XapaKTepU3yIOT paboTy TaKUX MPUOOPOB.

120. OOBscHUTE TIPUHIMI PaOOTHI MOJYTEHEBOT'O MOISpUMETpa(CcaxapruMeTpa).

Paznen 4 .TepmoaunaMuka U MoJieKyJIsipHas pusuka

121. N3oxopuueckuii, n1300apuIecKrii, N30TEPMUICCKUN, aTHa0aTHIECKUI TTPOIIECChI
B WJICATBHBIX Ta3ax. [IpeoOpa3oBaHue TEIUIOTH B MEXaHUYECKYIO padoTy.
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122. BryTpennsis sneprus Tena. BHyTpeHHsIs SHEepTHs HIeabHOTO rasa.
TemnoemkocTb. TemioeMKocTh TBEpAbIX Te. 3aKkoH [rononra u Iltu.

123. OObparumbie ¥ HeoOpaTuMmble Tmpouecchl. IlepBoe Hadano TepMOAMHAMHUKHU.
TermnmoeMkocTh. YpaBHeHue Maiiepa.

124. TepMmoauHaMuyeckoe  paBHOBecue UM TeMmmeparypa. HyrneBoe — Hawano
TEPMOJMHAMUKHU. DMIMpUYEcKas TeMIlepaTypHas mkaia. KBasucrtatnueckue mporeccsl.
YpaBHEHHE COCTOSTHUSI B TEPMOIUHAMUKE.

125. Ob6parumbie n HeoOpaTuMble Tporecchl. Bropoe Havyano tepmoauHamMuky. Lk
Kapno. Outponus.

126. JaBnenue rasa ¢ touku 3peHuss MKT. CBs3p TEIII0EMKOCTH € YMCIOM CTENEHEN
cBOOO/IbI MOJIEKYJI ra3a.

127. Makpo- u  MuKpococTosiHUS.  CTaTUCTUYECKMH BeC U BEPOATHOCTD
MakpocoCTOssHUA. Pa30Boe IPOCTPAHCTBO.

128. Pacnpenenenne MaxkcBemia Mosiekyn ujeanbHOro ra3a. HamOosiee BeposTHas,

CpelHsii U CpelHEKBaJpaTHYHAas CKOPOCTH. OKCIEPUMEHTAIbHOE OO0OCHOBaHUE
pacnpenenenus Makcgesa.

129. Pacnpenenenue bonbiimana u 6apomerpudeckas popmyia.

130. Uucio CTONKHOBEHHH | JUTMHA CBOOOJHOTO TMpodera MOJIEKYJ HIICATBHOTO Ta3a.
Omnupudeckre ypaBHeHUs mnepeHoca: duka, dypbe u Hpiorona. Pemakcanus x
COCTOSIHUIO paBHOBecHs. CpeHee YMCIo CTOIKHOBEHUH

131. Onummre METO[ ONpeieTIeHHs MOCTOSIHHOM anuadatsl Kinemana u Jlesopma.

3anaum k pasaeny 4

132. Omun rpamMm renuss Obl Harper Ha 100°C mpu MOCTOSHHOM JIaBJICHHH.
OnpenenuTb KOJWYECTBO TEIUIOTHI, IepelaHHOe Ta3zy, paldoTy paclIMpeHus U
IpUpalleHne BHYTPEHHEN SHEPIUH rasa.

133. VYraekucnslii ra3 pacumpsieTcs Ipu MOCTOSHHOM jaaBieHud. OrnpenenuTts padboTy
pacmmpens, eciu rasy nepexano 4,2-10% o Ternnost.

134. I'a3, saHmMaBumii o6bem 11 2 o naBiernem 10° [1a Gbur n300apuveCcKy HarpeT
ot 20°C 110 100°C. Onpenenuts paboTy pacIMPEHHUSL.

135. B 6anmnone emkocteio 24 1 HaxoauTcst Bogopoa nipu temmeparype 15°C. Tlocme
TOTO KaK 9acTh BOJIOPO/IA M3PACXONOBAIIH, JABICHHE B GalIOHe MOHH3MIOCH Ha 4-10°77a.
Kaxkoe xonmmuecTBo Boopoaa ObUIO U3PACX0I0BAHO?

136. HaiiTu w3MeHeHHe SHTPONUHU MPU H300apPHUECKOM pacHIMpeHuu 4 2 azoTa OT
00Béma 5 1 1o 00BéMma 9 .

137. Onpenenuth TeMIEpaTypy rasa, €clld CpeaHsisi KUHETUYeCKas DSHeprus
MOCTYNATEIbHOTO ABMKEHUS €r0 MOJIEKYII 1,6:107% L.

138. Kakast monst MOJIeKyT KACIIOpo/1a 00IaiaeT CKOPOCTSIMHU, JISKAIIMMHA B HHTEPBAJIE
ot 910 1o 911 m/cex, ecnu Temneparypa raza 400°K?

139. B kabune Bepronera OGapomeTp mokaseiBaeT 675 mm pm.cm. Ha kakol BbICOTE

JIETUT BEPTOJIET, €CJIM Ha B3JETHOW IIIomaake Oapomerp mokaszwiBan 750 mm pm. cm.?
TeMneparypy Bo3ayxa cUUTaTh HEU3MEHHOW U paBHOM 17°C.

Bonpocs 1J1s1 npoBeeHus 3a4eTa

1. Kaxkoe n3nyuenne Ha3pIBatOT TeIUIOBEIM? B ueM ero ocobennoctu?  Jlaiite
OTIpeIeJIeHNUs] SHEPTeTHUECKONW CBETUMOCTHU M JTyYEHCITyCKAaTeIbHOM CIIOCOOHOCTH.
2. AOcooTHO yepHoe Teno umeeT temmeparypy 71 = 3 kK. Ilpu ocTeiBaHuM Tena JyiMHA
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10.

11.

12.

13.

14.

15.

16.

17.

18.

BOJHBI A, COOTBETCTBYIOIIAs ~ MAaKCHMAlIbHOH  CHEKTPAJbHOW  IUIOTHOCTH
9HEPreTUYecKoil CBETUMOCTH (I r)max, M3MeHHIACh HA Al = 8 mxm. OupencauTh
temriepatypy 72, 10 KOTOPOH TEJIO OXJIAAUIOCH.

Chopmymupyiite 3akoH Kupxroda mns termoBoro msinydeHus. UTo Takoe aOCOJIIOTHO
gyepHoe Teno? Chopmynupyiite 3akon Credana-bonpimana.

Kakyto momuocts N Hago MHOABOAUTH K 3aU€PHEHHOMY METAUIMYECKOMY MIAPUKY
paguycoM R = 2 cm, uToOBI MOAAEpKUBATh €ro TeMmIiepaTtypy Ha 1 = 27° C Bbiwe
TEMIIEpaTypbl OKPYXAlollel cpeibl, KOTOPYIO CUUTATh PaBHOM 20° C. Cuurarp, uro
TEIUIO TEPSAETCS TOJIBKO BCIEICTBUE U3ITYUCHHUSL.

Hapucyiite pacnpenenenue ayderCIyCKaTeIbHOW CIHOCOOHOCTH aOCOJIOTHO YEpPHOIO
TeJa Mo JuiMHAM BOJH. Kak OHO M3MeHsieTcs ¢ M3MEHEHHeM Temieparypsl? B dem
cocrosia runotesa [Inanka? Yro takoe «ynbrpaduonerosas karacrpoda?

MakcuManpHasi CHEKTpalbHas IUIOTHOCTh JHEPreTHYecCKOM CBETUMOCTH (I ir)max
11 2

abcomoTHO yepHoro Tena paBHa 4,16-10°" (Bm/m°)/m. Ha kakyoo UIMHY BOJHBI Ay OHA

npuxoauTcs?

Kakue siBIeHUS MOATBEP)KAAIOT KOPIYCKYJISpHYIO npupoxy cera? Yrto takoe (oToH?

YeMy paBHBI €r0 SHEPIUs, Macca, HMITyJIbC?

®oton ¢ sHeprueit € = 0,25 M»dB paccesuics Ha TNEpBOHAYAIBHO TMOKOUBIIEMCS
CBOOOJHOM 3JIEKTpOHE. DHeprus paccesHHoro ¢Gotona &' = 0,2 M>B. Onpenenutb yroa
6 paccestHus POTOHA.

Kakue 3akonsl ¢portorddexra Henb3si 0OObSICHUTH BOJTHOBBIMU MPEJICTABICHUSIMH O CBETE
u nouemy? Hamumure ypaBHeHue OuHmnTedHa it gorodddexra Uto Takoe KpacHas
rpanuna ¢orodddexra? Ot yero oHa 3aBucuT? Kak dKCIEPUMEHTAIbHO ONPEACTUTH
MaKCHUMaJIbHYI0 CKOPOCTh (hOTOINEKTpOHA?

Omnpenenutp, 10 Kakoro noreHuuana U 3apaauTcst yequHEHHBIH cepeOpsiHbIN MIapuK Npu
00JIy4eHUH ero yabTpaduoIeTOBBIM CBETOM JUIMHOM BONHBI A = 208 Hm.

Yro takoe Komnron — s3¢pdexr? IloueMy npyu KOMITOHOBCKOM PAaCCESIHUH YMEHbIIAETCs
SHEprusl paccesHHOro (oToHa? YBEIMUMBAETCS WM YMEHBIIAETCS JJIMHA BOJIHBI CBETA
npu paccesHun B Komnron-agdexre? Uemy paBHO M3MeHeHUE ATUHBI BOJHBI? KakoBo

MAaKCUMAJIBHOC HW3MCHCHUC TJIMHBI BOJIHBI HpI/I KOMIITOHOBCKOM paCCGSIHI/II/I Ha
CBOOOJTHBIX JIEKTPOHAX?

B pesynbrate 3ddexra Komnrona doton ¢ sueprueit ¢ = 1,02 M>B paccesics Ha
CBOOOJHOM 3JIEKTpOHE Ha yrou € = 150°. Onpenenuts 3HEPTUIO & paccessHHOro ¢poToHa
Y KHHETUYECKYIO DHEPTHUIO 1 3JIEKTpOHA OTAAYH.

B dem coctosna runores3a ne-bpoiina? Kakue onbIThl MOATBEPKAAIOT 3TY THIOTE3Y?

Kunernueckas sHeprus snextpoHa pasHa 0,51 M»sB. KakoBa B 3ToM ciydae JuiMHa
BOJIHBI Jie bpoiins snexkrpona?

3anumuTe COOTHOLIEHUS HeompenenéHHoctu [eiizenOepra? Ilouemy moHsTHE
TPACKTOPUHU B KBAHTOBOW MEXAHUKE TEPSET CMBICI?

DONeKTpOH HaXOAUTCS Ha METAJUIMYECKOW mbUITMHKE ¢ auamerpom D. OreHuth
HETOYHOCTh AV, ¢ KOTOPOI MOKET OBITH OIIpPEIeIIeHa CKOPOCTh DJIEKTPOHA.

B yem cocrout ¢usnyeckuii cMbICIH BOJHOBOW (yHkimu. Hammmmre BpeMeHHOE

2
ypasHeHnue llIpénunrepa. Moxer nu ‘\|I ‘ MPUHUMATh 3HaYCHUs1, OOJIbIINE eIUHHUIIBI?

Cob6cTBenHast (DyHKIHS, OMUCHIBAIOIIAS COCTOSIHUE YACTHIBI B MOTECHIIMAILHOM SIIIHKE,
umeer B Yn(X)=C sin(nn/l)x. HWcmoms3ys ycioBHE HOPMHPOBKH, OIPEACTUTH
noctosiHHyo C.
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19. Hannmiute craHgapTHBIE YCIOBUS AJI BOJHOBOM (QyHkumu. Hanmummre cranmuoHapHOE
ypaBuenue pénunrepa. Hanumure ycinoBre HOPMUPOBKH JIJIs1 BOTHOBOW ()yHKITUH?

20. Yactuna B 0ECKOHEYHO IIyOOKOM MOTEHIIMAIBLHOM SALIMKE HAXOAUTCS B BO30YXKICHHOM
coctossiHnu N=3. KakoBa BEpOSITHOCTD HAXOXKJCHUS YaCTHUIIBI B CPETHEH TPETH SAIINKA.

21. D5eKTpOH HAaXOAMUTCS B OECKOHEYHO INTyOOKOM MPSIMOYTOJIbHOM IOTEHLUAIBHOM SIIHKE
mmpuHou |. Hanmcats ypaBHenue lllpenunrepa u ero perieHre B TPUTOHOMETPUYECKOM
dopme st obmactr 0<x<I.

22. Hammmure ypaBHenue llpémuurepa mis ayekTpoHa ¢ sHeprued E, ABHXKYIIETocs B
MOJIOXKUTETFHOM HarpaBlieHUH ocu X it oonacteid 1 u 2?2

uA

U(x) I

1. X

23. Harmummre pemenus ypaBaenus LlpenuHrepa 11t HoTeHIMAIBHON cTyneHn. Uto Takoe
ko3 duuueHt otpaxeHus? Kak OH BblpakaeTcsi uepe3 aMIUIUTYAbl Majaroliend U
OTpaXEHHOM BOJIH?

24. Hanmmure ypaBHenue Ilpéaunrepa ans cBOOOAHOTO 5SIEKTPOHA, JBIKYIIETOcs B
MOJIOKUTEIHPHOM HampaBiieHun ocu X co ckopoctbio V. Halinure pemieHue 3TOro
YpPaBHEHUS.

25. Kakye KBaHTOBBIC YHCla ONpCACIIIIOT COCTOSAHUSA 3JICKTPOHA B aTOMC BOI[OpO,Z[a? Yto
TAaKO€ BBIPOXKICHHBIC cocrosgausa? Kak ONpeACIMTG CTCIICHL BBIPOXKIACHUA COCTOSIHUM
9JICKTPOHA B aTOMC Boz[opona? B uyem cocrosT ImpaBujia 0T60pa? C KakhM 3aKOHOM
COXPAaHCHUS OHU CBS3aHBI?

26. OHpeI[eJ'II/ITC CTCIICHBb BBIPOKACHHUSA YPOBHA SHCPIUHU C n=3 B aTome BOOOpOaA.

27.B 4eMm cOCTOUT MPUHIHUIT TOXKASCTBEHHOCTH (Hepa3nuuuMocTu) yactull. ChopMynupyite
npuHuun [laymu. Kak oOBSCHUTH NMEPHOIUYECKYIO MOBTOPSEMOCTb CBOICTB aTOMOB?
[ToyeMy BO3HHMKAIOT «HAPYIICHUS» B TIOPSIKE 3aCTPOMKH JIEKTPOHHBIX 000I09eK?

28. Ucnonw3ys npuniun [laynu, ykazate, Kakoe MaKCUMaTbHOE YHCIIO IEKTPOHOB B aTOME
MOTYT MMETh OJIMHAKOBBIMHU CJICAYIONIME KBaHTOBbIe uncia: 1)n, I, m, mg, 2) n, I, m.

29. O0bsicaute cxemMbl L-S w J-J cBA3M TpU  CIIOKEHUM  CIIMHOBBIX |
OpOUTaTHFHBIX MOMEHTOB.

30. DnexkTpoH B aToMe BOAOPOJA HAXOAWUTCA B P-cocTosHUU. Ompenennute BO3MOXKHBIC
3HAYCHUST KBAHTOBOTO YHUCIA | U BO3MOJXKHBIC 3HAYCHHS TOJIHOTO MOMEHTA HMMITYJIbCa
aneKkTpoHa. [TocTpoiiTe COOTBETCTBYIONIME BEKTOPHBIE AMarpamMMmbl. UTo Takoe cnuH? B
YeM MpOsIBIISIETCA CIUH-0POUTAIBbHOE B3auMO/ieiicTBrE?

31. Kak cBsi3aHbl MOMEHT HMITYJIbCAa U MAarHUTHBIH MOMEHT aroma? OObBsICHHUTE, MOYEMY
MarHUTHBII MOMEHT M MOMEHT HMMITYJIbCa HEKOJUIMHEapHbI? OnpenenuTb MarHUTHBIN
1
MOMEHT aToMa B coctosinuu ~D. OTBeT BbIpa3uTh B MarueToHax bopa.

32. Onummre MOAEbh AJIEKTPOHHOTO ra3a HOPMaJbHBIX MeTaioB. [louemy oHa MoOXeT
HCIIOJIb30BaThCA?
33. B uem paznuuune Teopun TEII0eMKOCTH DifHITelHa u Jlebas?

34. Onummre CTPYKTYpY DSHEPreTHMYECKHMX 30H META/UIOB M IOJYNPOBOAHHMKOB. Yewm
OTJIIMYAETCSA COOCTBEHHAS MPOBOAMMOCTD MOTYIPOBOJIHUKOB OT IPUMECHON?

35. Kak 3aBucCHT OT TemnepaTypbl IPOBOAUMOCTh METAJIOB U MOJTYIIPOBOJHUKOB?
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36. KakoB mopsiok u paguyc IeUcTBUs SAEPHBIX cHil? UTO Takoe SHepTHsl CBS3H siapa’?

37. Onpenenuth 1eeKT MacChl, SHEPTHUIO CBS3H SAApPa M €ro YACIbHYIO SHEPTUIO CBS3H IS
snementa “2Cs 55.

38. IlpuBenute cxeMbl anbda — pacnaga, 0eTa — pacraja u € — 3axXBaTa.

39. Kakue anemMeHTapHbIe YaCTULIBI OTHOCATCA K JIENTOHAM, Me30HaM, bapuoHam?
40. Kakue 3aKOHBI COXpaHEHUS BBIIOJIHIIOTCA B (PU3UKE SJIEMEHTAPHBIX YaCTHII?
41. Kakue usmMepeHus Ha3bIBaIOT IPSIMbIMU, KOCBEHHBIMHU, COBOKYITHBIMU ?

42.B dyeM paziuyue MeXAy CHUCTEMaTHUYECKMMHM U ciay4yailHbiMu morpemrHoctsmMu? Kaxk
OLICHUTh MOTPEIIHOCTH TAKUX U3MEPEHUN?

43. Yro takoe nmupomeTpus? Kakue 3aKOHBI IOJI0KEHBI B OCHOBY pa0OTHI MUPOMETPOB?

44. Bbl pacrionaraere BOJbT-aMIIEPHOM XapakTepucTukoil dorosnementa. Kak ompenenutsb
M0 Hel MaKCUMAaJbHYIO SHEPTHUIO (POTOANEKTPOHOB?

45. Bbl pacriosiaraete 3aBUCMMOCTBIO 3aIlIMPAIOLIETr0 HANPsKEHUs! OT YacTOThI MAJAI0UIero Ha
dorokaron mznyuenus. Kak onpenenuts 4acToTy KpacHOW IpaHUIbl U paboTy BbIxoja?
Kak onpenenuts nocrosunyto [lnanka? Ucnons3yiite rpaduueckuii METO/I.

46. lonmyctum, uto BbI pacmonaraete HabopoM yacToT cepuu banmbpMepa u3iaydeHus aToma

Bojsiopoaa. Kak MOXHO omnpeaenuTh SHEPrui0 HOHU3alUMU atoma Boaopoaa? OueHute
MOTPEITHOCTh TAKOTO U3MEPEHUS.

47. Ilpennoxkute crnocod orpeneieHus] IMUPUHBI 3aMpPElIeHHON 30HBI MOIYIPOBOJIHHUKOB.
Kak ompenenauTs NorpenHocTb TAKOTO U3MEepeHus?

48.B dWeM COCTOMT METOJI HaWMEHBIIUX KBAJPaTOB Ui OINpeneseHus: Kod((HUINESHTOB
nuHenHou perpeccun? M3moxurte ero rpaguyecKuii aHajor.

49. Ha pucyHKke NpHBeJieH puMep 00paboTKH SKCIIEpUMEHTAIbHBIX JaHHbIX. CrenaiiTe
BBIBOJ] OTHOCUTEJIBHO CBSI3U MEXY CIy4alHBIMU BeIMYMHAaMU X U y? OueHuTte
IapaMeTpsl ATON CBS3H.

YA

12

10

IMpaserit
YUaCTOK

y4acTok YHACTOR

|
|
|
247 7 Jlepwiit | Cpemnnit
|
|

0 T T T T
0 2I0 410 GIO 80 100 120 140 160 X

a. Ha pucynke npuBeneH npumep o0pabOTKU IKCIIEPUMEHTATbHBIX TaHHBIX.
[TpoBepsieTcst aIcKBAaTHOCTh JUHEHHOM Mojienu : y=axX+h. OueHuTe BenuuuHy a u
€€ CIy4ailHy10 MOrPENIHOCTb.
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51. HpI/IBe,I[I/ITC QJICKTPHUYCCKYHO CXEMY JISI U3MCPCHUS TEILIOBOH MOIITHOCTH, BLII[CJ'IHCMOﬁ
Ha pEe3uCTOpC. HpOBeI[I/ITC HU3MCPCHHA U OLUCHUTC ITOI'PCIIHOCTD.

52.B Bamem pacnopshkeHUM uMeeTcs (U3WYecKuil MasTHUK U yackl. Kak ompenenuTs
MOMEHT WHEpPLUUU MasTHUKA OTHOCUTENBbHO ocu BpamieHusi? IlpoBenure Takue
u3MepeHus. 3anummmre GopMyITy JUIs pacdyeTa pe3yabTaTa U MOTPEITHOCTH.

53.B Bamem pacnopsbkeHUH UMeEETCsl KPYTHJIBHBIM MasSTHUK M 4achl.. l3BecTHa
IIOCTOSIHHAsT KpYy4eHMsI ynpyroro mnojseca. Kak onpeaenuTs MOMEHT MHEPLUUHU Tejla
OTHOCHUTEIIbHO Tpou3BOJbHOU ocu? [IpoBenute Takue maMepeHus. 3anuiute GopmMyny
JUISL pacueTa pe3yibTaTra U MOTPEelIHOCTH.

54. O0bsacHUTE, KaK MOXKHO PAaCUIMPUTh Ipelenbl U3MepeHuil ranbBaHoMerpa. [lpusenure
AIIEKTPUYECKUE CXEMBI.

55. Kakum 00pa3om MpOBOAAT TpaAyMpOBKY MOHOXpOMATropa MO 3TAJIOHHOMY CHEKTpY?
Kaxkyro BenmnumHy Ha3bIBAIOT pa3peniaronieil CnocoOHOCThI0?

56. JIns KakuX H3MEpPEeHUH MCIONIb3YeTCs SBJICHHWE BPALICHUS IUIOCKOCTH MOJSpU3ALIH
cBeTta? OOBACHUTE NPUHIMI PaOOThI MOJISAPUMETPA.

57. IlpennoxuTe METON M3MEPEHUs] MHAYKIUU MarHuTHoro mnoss 3emun. Kakue mpubOopbl
Bawm mi1g aToro monamoostes7

58. Kakne wu3MepeHHss MOKHO TPOBECTH, HCIIONB3Ys siBlieHHe wuHTepdepeHuuu? B dem
MPEUMYIIECTBO JIa3€pHBIX UCTOYHUKOB?

59.Tlouemy nudpakIMOHHAS PEUIETKA MOXET CIYXUTh TUCHEPTUPYIOIINM SJIEMEHTOM
MoHoxpomaTopoB?  [lpuBemnure dopmyny nns pacuera JJIMHBI BOJHBL. 3alUIINATE
dbopmymy IS pacueTa morpenrHoCTH.

K 3auery momyckaroTcsi CTyIEHTHI, BBIIOJHUBIIME BCe (OPMBI TEKylero KoHTpois. Ilpu
claue 3a4eTa, CTYJAEHT IOJy4yaeT J1Ba BOIPOCAa U3 IEPEuHs, NPUBEJEHHOrO Bbllle. Bpems
MTOATOTOBKH CTYJIEHTA K YCTHOMY OTBETY Ha BOIIPOCHI 3a4eTa- 10 30 MUH..
IIpu cpade »k3amMeHa, CTYIEHT MOJy4aeT JBa BOIpOca M 3ajady W3 IEpPEyHs,
IPUBEJCHHOTO BHIILIE.
Bpems noaroToBKu CTyJEHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5. Metoanueckue mMarepuajbl AJs ONpede/ieHUs] NMPoueIyp OLUEeHMBAHHUS 3HAHMI,
YMEeHHIl 1 HABbIKOB, XapPaAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHUS KOMIIETEHIIH.

HpOMe)KyTO‘IHaﬂ arrecrtalud 10 JUCHUIUIMHE MTPOBOAUTCA B COOTBCTCTBUU C
tpeboBanusmu CTIT CTO CITOI' TU(TY) 016-2015. KC YK/IB Ilopsiiok npoBeaeHus 3a4€TOB U
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O9K3aMCHOB.

IIkama OLCHUBaHUA Ha OK3aMCHE OamnbHas («OTJ'II/I‘IHO)), «XOpommo»,
«YHOOBJICTBOPHUTCIBHOY, <<HeyIIOBJIeTBOpI/ITeHLHO») Ha 3a4€TC -«3a4cT», «HEC3a4YCT». HpI/I 9TOM
«3a4€T» COOTHOCHUTCA C ITOPOrOBbIM YPOBHEM C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHIIUHU.
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