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1. HEJIM OCBOEHUSA TUCIUTITHAHBI

Lensavu  oceoeHus  aucnuninisl  «Dusnka»  seisercs obecredenne  GyaylIero
CrelnanncTa HayuyHo# dusnueckod Oajol, Ha KOTOpOM B BhICIIEH TEXHMUYECKONM [IKONE
CTPOMTC: OOLICHIKCHEPHAA U CHELMANBHS TTOArOTOBKA. [10CIen0BaTENLHOE H3YUEHNE PUIHKH
BIpa0aTeIBACT CHEUN(BMYECKHH  METON| MBILVICHNA, (UINYECKYI0 WHTYHIHIO, KOTOpbIE
OKa3bIBAOTCA BEChMA TMJIOAOTBOPHBIMH |1 B APYrMxX Haykax. CHEUMasHCThl, NOJYIHBIINE
WKPOKOE (U3UKO-MATEMATHUECKOE OOpaBoBaHKE, MOIYT CaMOCTOATENBHO OCBAMBATH HOBbIE
TCXHHUYCECKHC HAMpPABJICHMUS, YCIEIHo paforaTe B HUX, JIETKO IE€PEXOMUTE OT PEIUIEHHs OIHHUX
3amav K JIpYruM, MCKaTh HECTAHJAPTHBIE |1 HETPALMUMOHHLIE MYTH, 9TO 0COGEHHO BaXKHO /IS
MPO(ECCHOHANLHON MOOHIIBHOCTH CIICLHA{IUCTOB B YCIOBUSIX YCKOPEHHOTO PA3BUTHA TEXHUKH.

3anauM JUCHUTLIUHBL;
¢ TEOPETHYCCKaA [IOATOTOBKA B 00fIacTH (U3MKM, MO3BOMAOIIAA OyoyLIHMM MHKEHEPAM
OpPHEHTHPOBATLCs B IIOTOKE HAYYHOM M [TeXHWYECKOH HMH(OpMalnK ¥ OOECHeuHBaroIIas UM
BO3MOXHOCTD HCIIO/Ib30BAHMS HOBBIX (DPM3{UECKMX TPUHLMIIOB B TE€X 00JIACTAX, B KOTOPBIX OHH
CIEUHATIU3UPYIOTCS,
*  (OpMHPOBAHME HAYYHOTO MBIIUIEHHA, B YACTHOCTH MPABWILHOTO MOHMMARMS IPaHULL
MPUMEHUMOCTH  Pa3JIMYHbBIX (UIMYECKUX | TOHATHH, 3aKOHOB, TEOPWUHM W yMEHMS OLEHMBATH
CTENCHL JOCTOBEPHOCTH PE3YJIbTATOB, TPIYYEHHBIX € MOMOLUBIO JKCIEPUMEHTANLHBIX MK
MaTEMaTHYECKUX METOMOB UCCACIOBAHMUS,
¢ BbIpabOTKA PHEMOB M HABLIKOB| PELICHMH KOHKPETHBIX 3a1ad U3 PasHLIX obJacTeit
u3KKK, MTOMOTAIOIUX CTYIEHTAM B AIBHEHILEM PElaTh MHIKEHEPHEIE 3aauH,
O3HAKOMJICHHE CTYACHTOB C COBPEMEHHOM HaydHOM ammaparypod W BbIpa0OTKa y HHX
HAYaILHBIX HABBIKOB NMPOBCACHMS IKCMEHUMEHTANLHBIX HAYUHBIX HCCIEHOBAHMI pPa3MUYHBIX

(usnuecknx ABIEHUN M OUEHKHM MOrPEIlHOLTEH H3MEPEHMH.

2. MECTO JUCHOHUIIJIMHBI B CTPYKTYPE OITIOII BO

Baxnast tenpb Boiciuero o6pa3oBaHms — MONyYHTb HAyYHOE NPEJACTABIEHHE O MPUPOAE U
MeTolax ee mosHaHus. Pusnka Kak BejAyllas Hayka O NPUPOAE WTpaeT TNaBHYK poib B
JIOCTHXKCHUH 3TON LIEIH.
Hucunrmsa «Puzuka» orHocHTCs K GaszoBoH vactm ioka bB.1 oCHORHOM
npodeccronanbHol 00pasosaTenbHOR npjorpammbl.  M3yyeHue AMCUAMIMHLL OPOXOAMT BO
BTODOM M TPETLEM CEMECTpax.
Nsyyenne aucUMNAWHBL MPEANOfaractT HalM4dMe Yy CTYAEHTOB (yHAaMEHTATbHbIX
MaTEMAaTHYCCKUX 3HaHMH. I yCIemHOrp OCBOEHMS Kypca (QU3MKH CTYNEeHTaM HeoOXO0IMMO

3HATH CIIENYIOLINE PAa3AENbl BbICIIEH MATEMaTHKH:

HuddepenunanbHoe UCUHCIEHHE.

WnTterpaneroe ucuuciexue.

1

2

3. AHanuTHuYeCKas FEOMETpPHs W i HCHHas anrepa.
4 Psinbr,

5

ONEMEHTBI BCKTOPHOI'O aHaJIn3d




0.
7.

DJIEMEHTBI TEOPUH BEPOSTHOCTEN 1

(DyHKLII/II/I KOMIIJIEKCHOI'O HIEpeN

Hndpdepenunansrble ypaBHeHy

3. KOMIETEHIIMA OBYYAKOIL

1CHHOT O,

.

1ATEMATHYECKON CTATUCTHKH,

IEI'OCS, ®OPMUPYEMBIE B PE3YJBTATE

OCBOEHMS JUCIHUAITIJINHEBI (MOJ1YJIST)

[TocnenoBatensHoOE M3yueHHE HU3HK
(QUIMUECKYI0 HHTYHLHIO, KOTOPLIE OKA3bll
CreumnanucTel, TONYYHBILKME — LIUPOKOE
CaMOCTOATENBHO OCBAMBATE HOBbIE TEXHUY
MEPEXOJUTh OT pEeIleHHs OJHHMX 3a4au
HETPAJMUMOHHBIE MNYTH, 4YTO OCOOECHH
CIELUHAINUCTOB B YCJIOBHUSX YCKOPEHHOTO |
KOHKPETHBIX Y3KOCTIEMANbHEIX 3HAHHI T])

B pesynpTaTe ocpoenus mmcuumniy
KOMIIETEH U USIMH ;
CNOCOOHOCTLIO MPEACTABNATL AJEKBA
KaPTUHY MHpa Ha OCHOBE 3HAHWA OCHOBL
Hayk ¥ maTematuku (OTIK-1) ;

CNocoOHOCTLIO K CaAMOOopranmn3auuu 1 ci

B pesyabraTe ocBoenus ¢usuku o0y
pesynLTaThl 06pa3oBaHus;
1) 3naTe (OIIK1):
pyHIaMeHTaIbHBIE QU3NUECKUE TTOHSATH
Gr3uKn; YMCIEHHBIE MOPANKN BEAUYHH, Xa
OCHOBHBIE 3aKOHBl W TIPUHLHIIGL, K(
(hrU3HYECKUX MOJENEeH, a TAKXKe, BBITEKAOl
IPUMEHEHHUS Ha JIPAKTHKE;
TCOPETHYECKHE METOJIBI TOCTPOEHHST el

MIPUHLMUIIBI TTOCTAHOBKH DKCTICPHMEHTOB B (

OCHOBHBIE METOABI KOMITBIOTEPHOM (H3H

OCHOBWBIE TPUHUMIIBI CBSA3H QUMK C [
HCTOPHIO Pa3BUTHUA (DU3HKH,

BKJIaJl OTCUYCCTBCHHBIX U 38py66)I(HbIX YE

2) ¥metn (OITK-1):
MOHATL TIOCTABJIEHHYIO 3adadyy; oOpH

IMOCTaHOBKAX QJYH,HaMeHTaIIbHLIX U TIIpUKITE,

TIPOBOAMTE (PU3NUECKUI aHaNN3 IPaKTHY
PUOOPETATH HOBBIE HAYUHbIE U MIPAKTHY

[IPOBOJAUTD  IKCITEPHMEHTBI
MH(OpMaLMOHHEIX

n obpab

H  KOMIBIOTEPHLIX

COMOCTaBJICHNA PE3YNIETATOB TCOPUH U IKCI]

i1 Bl-)lp36'dTbIBaG"l" CUGLIH(I’JHLICCKI'Iﬁ METOO MBILIJICHHMSI,
arOTes BechbMa MIOJOTBOPHEIMKM M B APYTHUX HayKax.

(usuko-maTemaTHueckoe  0GpazoBaHue, MOTyT
€CKUE HarpaBIeHus, yerneuwHo paboTars B HUX, JIErKO

K PCIUCHHKD OpYrux, HMCKATh HECTAHAAPTHLIC H

b BAKHO JUId  NPOECCHOHATBHOH MOOMIBHOCTH
PASBHTUSL TEXHHKH, KOTAd aMOPTH3aLMs AOCTHIKCHUH
OMCXOAMT Ype3BLIHaiHO ObICTPO.

bl 00yqalomiics no/mKeH obnagars CleaylownMu

‘HYI0 COBPEMEHHOMY YPOBHIO 3HAHMEH HAYYHYIO

bIX TOJIOJKEHMH, 3AKOHOB M METOAOB €CTECTBEHHbIX
MooOpazosanuto ( OK-7 ).

HATOLMIICS JLOJIZKEeN JACMOHCTPHPOBATE CICAYIOLIME

1, 38KOHBI, W TEOPHH KJTACCHYECKOH M L‘-OI'IDGME:I'II-IC)ﬁ
PAKTEPHBLIC ANA PABITHYHLIX pa3aciioB L'I'JHij'i KK,
TOPBIM

NOAYMHACTCA MoBe/jeHre Pe3H ODGpEBHI:IX

LLHE M3 ITHX 3dKOHOB CICACTBHA 1M BO3MOMXKHOCTL HMX

LIEH 5 pamooﬁpzwub]x 3afday 1o (I)I'i'ijlKﬁ 1 MCTOILI K
DM3HKE]

K]

PYTHMH HayKamM#,

CHBLIX B pa3BHTHE ([JHBHI(H.

CHTHPOBATLCS B KJIACCHYECKHXK M COBPEMCHHDBIX

HHBIX (l) H3IMYECKHX 3agavax,

ICCKHX 3a1a4,
CCKHE 3HAHUA, OMMHUPEsICh HA METO/1bI (l}H3HI(H;

JTKY JAHHBIX €  HCMOIB3OBAHHEM COBPEMEHHDBIX
TEXHOJOIMH, Henark TNPaBUIIBHBIE BLIBOALI W3
EpHMEHTa;




LUMPOKO HCIIOAb30BATE HAYYHYIO, CIf
PA3NMYHEIX BUIAX HEATENBHOCTH,

NPUMEHSATh HAYKOEMKHE TEXHOJIOTHH 1
obnacty Gu3MKK 1 B APYrUx o61acTax mpo

3) Baanern (OK-7):
MaTeMaTHYECKUM  anrapaTomMm Coc
o0ueit pusnKw;
METOMaMH aHalln3a W PEeLICHUS 3a4ay ¢
anrapaToM WHTErpagbHOr0 WCYUCIICHH
(pH3HKe, TEXHHKE, SKOHOMHKE;,
METOZaMH HCIIOb30BAHUST KOMIIBIOTE|
¢dusnke;
HABBIKAMH PabOTLI B COBPEMEHHOM (D1
MpOBENECHUS (PU3HUYECKOrO HKCIEPUMEHT
ONbITa M COMOCTABJICHNA X C TEOPETHYECK
HaBbIKAMH CaMOCTOATENBHON paboThl; H

M PEIICHUS CTI0MKHBIX ¥ HECTAHAaPTHLIX 34

PaBOYHYIO JINTEPATYpY, HHTEPHET-HH(OPMALMIO B

[TAKETBI IIPOTPaMM U1 PELLEHUs ITPUKITAIHBIX 3a1aY B
(heccoHaTbHON NIEITENLHOCTH.

TBETCTBYIOIIMM  TEOPETHHECKUM MeETOaM Kypca
busuke;
| I PEIUEHUS pa3WYHBIX 3ad4, BOIHUKAKIIMX B

A, MHTEPHET-TEXHOJIOTUH NIpH pEemIeHUuH 3am1avy I1o

131YECKON 1abopaTopuy, METOOWMKON MOCTAHOBKU M
i, HaBbIKAMH TI'PaMOTHOM 00pabOTKH pe3yNibLTATOB
MMH NaHHBIMU;

aBbIKaMK 0CBOeHUs Oonbmoro o0némMa HHpOPMALUK

[ay.




4. CTPYKTYPA U COAEPKAHI

OO0wmas Tpyno€MKOCTE TUCLIHMILII

AL JTUCHUIIIINHBI

IHBI COCTABIAECT 12 3a4€THBIX eAMHUL (432 Jaca).

CTpyKTypa AMCLMIIMHBI

‘ Bunp! yuebrol paboTel, O6rem DopMBI TEKYIIETO
Ne Paznen ? BKJIH0 YA |CAMOCTOSATEILHYIO yueOHOH KOHTpOAA, hopma
n/n JUCLHTIIUHBI paGo1ly CTyneHToB U paboTsl. ¢ MPOMEKYTOUHON
(rema) o TPYAOEMKOCTH(B Hacax) IPUMEHEHNEM | aTTECTALHH
g |5 NHTEPaKTHBHb!
2| & X MeTOROB( B
° | T yacax/ %)
B |
| g |3 Y
| g R |2
S 2
= N B9 3 o =
= |EE|8E | BE &
& g S =
o) 2 Z3'S | o9 E
= =& = a = a O
l MEXAHWUKA |2 |1- |14 |8 8 40 10/25 Pe#ATnnr-
7 KOHTpOosIENe |
|
| | |
2 OCHOBBI |2 |8 |16 |6 |]4 40 10/25 PejiTuur-
MOJIEKYJISIP 15 KOHTpPOJb Ne2
HOU
OU3VIKHU U
TEPMOJIMHA
MHWKH
3 JJEKTPOCT |2 |16-|6 4 4 (10 4/28 PeliTunr-
ATHKA 18 KOHTpONb Ne3
Bcero 3a2°" 36 |18 6 90 24/26 Dk3ameH
cemecTp
4 QJIEKTPOIN |3 |1-5 10 |6 b 40 6/21 PenTHHr-
'HAMHKA | KOHTpOsLNe |
5 KOJEBAHU |3 i6- 16 |6 4 29 6/23 PeiTrHr-
S 1 BOJIHEBI 13 KOHTPOJb Ne2
6 OIITUKA 3 | 14-110 |6 0 30 5/23 Pefitunr-
18 | KOHTpOJIE Ne3
Bcero 3a 3" 36 118 |8 99 18/25% Ox3ameH
cemMecTp
Hroro 2,3 | 72 |36 |34 189 42/29,5% Ox3anieH/3K3aMeH
|




TemaTuy
I

1. Beezenue. [Tpenmver ¢pusuxu. Met
3KCIIEPUMEHT, TEOpHA. BaxxHeluve sTansl
H BJIMSHHE TEXHUKU Ha PA3sBUTHE QH3MKH,
(bU3KKHK C APYTUMH HayKaMu. Y CTIEXH COBY|

2. HexoTopblie CBECHN U3 MATCMATE

DbI (bI/IBI/I“I@CKOl"O HCCIICOOBAHUA,

CCKHIA IJIaH (MCUUITTHH bI

. Mexannka

OIILIT, TUIIOTE34,
ueropru pusuky. Ponb (hM3NKY B pasBUTHM TEXHUKU
Pone Qusuky B cTaHOBIEHNH HEXeHepa. CBA3b

)EMEHHON (DU3HKH.

k1. Posib MaTemaTHky B U3yaeHnu Qusnkn, OyHKIUHN

1 WX Nipou3BoAHEIE. MHTerpuposanne. O ¢
dusmueckum 3anavam. DNEMEHTBI BEKTOPH
BEKTOPOB, YMHOXEHHE BEKTOPOB, 1rdhdepy
Huddepenunanbrble ypapHeHns. DIeMeH]

3. KuneMatuka noct HNare/lbHOro asy

IBICJIE TIPOM3BOLHON M UHTETPAJId B TPHI0KEHHH K
O anrebpel: OMpeNeaeHne BEKTOPa, CII0KEHNE
HUMPOBaHWE BEKTOPHBIX BETHYMH,

APHBIC CBCACHNS M3 TEOPUH BEPOATHOCTH.

Mexannueckoe IBHKEHNE KaK MpocTeHIna
(4actrua). Cucrema orcuera. MHepuuanpH
oTHOcHTeNnsHOCTH ["anmues. Tpaekropus. H
NMHENHOE ycKopeHue. TaHreHUHanbLHoe 1
YIVIOBLIMH KHHEMATHUYECKUMH BEIHYMHAMH

4. JnHaMuKka 1MocTynaTe bHoro IBHK

prenns, KuHemMaTHka Kak pasaesn MEXaHUKIL.

| popMa ABIIKCHHS MaTEpuUH, Mafepnanbliaﬂ TOYKa
bIE cCHCTeMbl 0TCUeTa, Pamiyc-sexTop. [putnnn
alMyC KPUBU3HBI TpaeKTOpHH. JIMHEHHasA CKOpOCTE U
10pMaIbHOE yCKOpeHHUs. CBia3b M@K}Jy JIMHEHHBIMH U
. TTocrynaresnpHoe ABMIKEHHE TBEPAOrO TEIA.

eHust, Jlnnamuka kax pasgen mexguuku, TTepseolii

3akoH HploTOHA M MOHATHE HHEpUHMANILHON
MOHSITHE CUIIBI, MACChI U UMTTYJTBCA. Y paBH
ero npuMeHumMocTr, Hennepumaneasie cue
CKOPOCTh M yeKOpeHue. Cuibl MHEpUMH. 1]
MaTepuaNbHEIX Todek, LleHTp nrepumn (ue

Ok BDE{]_FIE\'I"E‘HBI-[O@ ABVKCHUE TBEPRJOT

CHCTEMEI oTcdeTa, BTopoit 3al<®H;HB}OTOHa H

cHue nevkendst. TpeTnit 3akon HbioToRa 1 Mpenensl
reMbl OTcueTa, AGCOMIOTHDIE U OTHOCHTENbHBIC
PHTPOOCKHAs cuia. Cuita Kopuonuca, Crcrema

HTp macc). Teopema o IBYIKEHUH LEHTPA MHEPLWHN.

MowmeHT cuitbl. MomeHT umnynbca. Mowmer
MOMEHTOB (CBSI3b MOMEHTA UMITYJIbCA C MO
ABWXKEHMA TBEPAOIO TENA OTHOCHTENLHO Hf
BPALIAOIIErocs TBEPAOro Tena. [ upockorny

6. 3aKOHLI COXpPAHEHUS, SHAUCHHE U C

COXPaHCHNA UMITYIILCA. O,ZIHOpOIIHOCTB npqg

COXPAHECHHS MOMENTA MMITyJIbCa. M30Tpor:
CBsA3b MEXKIY TOTEHLMANLHON DHEPTUEH U
HCKOHCEPBATHBHLIE CUIIbI, 3aKOH COXpaHEH
KoncepsaTuBHas U [MCCUITATHBHAS CHCTEM

7. DNeMeHnThl MEXAHUKH FKUKOCTEH 1

b Tena. [TonsTtue abconroTHoOro szépnoro Tedna.
T nHepunn. Teopema Ulteitnepa. Ypasnenue
IEHTOM CHJIBI). Y paBHEHUE BPALATEILHOIO
[OJBMKHON ocu., KuHeTH4eckas Ineprus
gecku ahpext. CBobomHbBIC OGI/I;.

DACPKAHKE 3aKOHOB COXPAHEHNA B MEXaHUKE, 3aKOH
CTPaHCTBA. PEaKTHBHOE IBIKEHUE. 3aKOH

s ipoctpancTea. PaGora, 3HEpTHsI, MOLIHOCTS,
crion, [onsitre cunosoro moast. Koncepsarusnble u
[s1 SHEPTHUH B MEXaHHUKE, Oz[HopoﬂHQCTL BPEMEHH.
bl

razos, O0mue cBOMCTRA KUAKOCTEH M razos.

YpasHenue ABWKeHNs B Gopme Diinepa. Tl
HEepa3PLIBHOCTH. YpasHenne beprysmin, Cu

Teuenne Baskoit xunkoct, Gopmyna [Myas
TeyeHus, Hupkynaums ckopoctn. TToTeHUn|

KUAKOCTAX U razax. TeopeMa H(yKOBCKOFO.

Jie CKOPOCTEH, JIMHUN U TpYOKH T101<a. Ypasuenue
CTCMA ypaBHEHWN ra30qMHaMHKH, Ba3KocTs.,
chutst. JlaMUHApHBIN 1 TYpOyIeHTHBIN peKUMBI
JILHOE ¥ BUXPEBOE ABIKCHNS, JIEWKeHNE TeN B




8. DIEMEHTH! CIIELMANILHON TEOPHH OTHOCHTENLHOCTH. IpUHLINTT OTHOCHUTENBEHOCTH
J¥HwTelna. Poms ckopoctr cgeta. ITocTyjiat moctosHcTsa CKOpOCTH cBeTa, [Ipeobpazosanis
Jlopenna. JIopeHLEeBO cokpalesye MIHHBI U 3aMe LIeHIe BPEMEHH., PCJ‘I)ITI/IB%I/ICTCKI/II\/‘I UMITYJTEC.
Biaumocsase macewl u anepruu. JedexT Mace. Oneprus caasu. COOTHOINCHHE MENKTY MTOJIHOI

SHEPTHCH W UMITYJIbCOM YaCTHLEL. [ panuif NPHMEHHMOCTH KIACCHIecKkoi (1 BIOTOHOBCKOH )
MEXAHWKH.

|
|
II. OcHOBB! MOJIEKYIS|PHOI (PH3MKK M TEPMOAHHAMHKH

9. MonekynapHo-KnHeTHYecKas Teopysa HACaIbHOro rasa. OCHOBHBIE ON0KEHHS
MONCKYIAPHO-KHHETHYECKON TCOPUH BeldcTBa. MuKpo- 1 M’deOCOCTOSIHI/IHE CHCTEMEL.
Maxpockonuyeckue napameTpsl. [ToHSTHE|HAEANLHOTrO Ta3a. MOJ‘IGK)/HH}:)HD-%KHHGTI/I‘ICCKoe
TOJILKOBAHNE TEMIEPATYPbL. HNCI0 cTenengi cBoboibl MONEKYIIBI. BryTtpenuss sueprus
U/IeaIbHOr O ra3a. 3aKOH PaBHOPACIIPEAE/ICHHA SHEPTUH 110 CTENCHSIM 0506;021[131. JasieHue rasa ¢
TOYKH 3pEHUS MOJIEKYIAPHO-KUHETHUECKOIl Teoprn. OCHOBHOE ypaBHEHHE l\iOHGKyH}IpHO -
KHHETHYECKON TEOPHHU. Y PaBHEHHE COCTOAHMS MAEANLHOTO ra3a (ypaBHeHueiKnaneﬁpOHa -
Menneneesa) . |

10. DiemenTr! knaccuueckoil cratuetuxu. JInaammudeckue u CTEITI/ICTH"JECCKI/I@
3aKOHOMEPHOCTH B (hu3uKe. CTaTHCTHUECKHIT METO HCCIeI0BAHUS cucteM, Dazosoe
MPOCTPaHCTBO, (pasoBast TOUKa, (azopas supiika. [TousTHe o {i]yHKi.LFIHI pacrIpeieneHms,
Cratucrrueckoe ycpensenne. Pacnpenenefine Makcsenna (pacripefesieHne MOJIEKY Mo
abCOIIOTHBIM 3HAYEHMSIM CKopocTH). Cperjine CKOpOCTH MOJIeKYIl. bapomerpuueckas Gopmyna.
Pacnipenenenve bomsumana, Pacnpenenenye Makcsenna — Bonbumana,

I'l. Peanbbie raspl. CHIIBI MEXMONEKYIAPHOTO B3AUMOLCHCTENS B rasax. Ypassenve Ban-
Aep-Baanbca. M3orepmel peanbHoro rasa. NleracTaGHiibHble COCTOSHIA, Kpnjmqecxoe
COCTOAHME. BHYTpeHHAR SHEPTUs peatbHOro rasa. DddexT oy — TOMOOHia. CoxmrxeHue ra3os
H TIONYYCHNC HU3KUX TEMIIEpaTyp.

12. CBOHCTBA XUAKOCTEH. XapakTEPULTHKA KUAKOTO COCTOAHMS. C‘TPO%HMG YKHIKOCTEN.
brrxnui nopsnox. [ToBepxHocTHoe HaTAKeHMe, CHIbI, BO3HUKAIONINE Ha KPUBOH TTOBEPXHOCTH
aazKocTH. Dopmyna Jlannaca. Yenosns pasHOBeCHs Ha rpaHuLe ABYX cpef. [Kpaesoit yroi.
CmavnBanue. Kanuuisprele ssieHus. |

I3. CBo¥iCcTBa TBEPABIX TeI. AMOP(DHbIE W KPHCTATHYECKHE TEa., Kpucrannnyeckas

pewerka. JaneHvi nopsanok. Ynpyras v mjacTndeckas AehopMatnm. 3akoH ['yka. JedexTol B
kprctatax. JKuakue kpucTaisl.

14, Dazosrie pasHoOBecHs U (ha3oBbie epexonsl. a3kl BElECTRA, yCHOTHﬂ PaBHOBECHS
ha3. Ucnapenne u KoHaeHcauns. [IaBNeRye 0 KpUCTaIN3aIms, YpaBHeHuUE
Knaysuyca. ®asosas nmarpamma (marpamiia cocrosaus). TpolHas Touka.

Knaneiipona —

15, DIeMeHThl TeOPHHU CTONKHOBEHHH | [IOHSTHE CTONKHOBEHH. Yripyroe u neynpyroe
CTONIKHOBeHH. [lpuiensHoe paccTosnne. Phccesune uactui, Cpenmss JIMHE CBOGOTHOrO
npoGera. [IpuHIAN geTansHOro paBHOBECHS.

16. DnemenTs! huznueckon kuneturin| TTonsTHe 0O dusnueckoit xrHeTHKe. HepasHoBeCHBIE
CHCTEMBI. Bpemst penakcauun. Senenns repernoca. Jnddysus, KoacpqmuneHT o pyznu,




TennonposogHocts. Kos(pduiment Temc

|
[TPOBOIXHOCTH. BA3KOCTE (BHYTpPEHHEE TPEHUE).
Koadpunment sasxocru. [Junamuueckas |

[ KHHEMATHYECKAsA BA3ZKOCTE,

17. llepBoe HayaI0 TEPMONMHAMUKH.
Tepmonnnamuyeckas cuctema. TepMomun
IOHATHA: BHYTPEHHAS SHEPTHsl, paboTa, Te
TEPMOAMHAMHKKH. Y paBHEHHE MEPBOTO HaY
TCIIOEMKOCTH MACANLHOTO I'a3a OT BHIA 11

Cratuctuuecknii n Tepmonm{aMf‘dqecmﬁ METOBL.
amMuuecKi npouecc. OCHOBHbIE TEPMOAMHAMHYECKIE
rurora. ©opMyIIMPOBKH MEPBOTO HAYAa

a1 TepMOJIMHAMHUKH. TennoémMKocTh. 3aBMCUMOCTD
porecca, Popmyna Maitepa. Pabora, coBepluaemas

ra3oM NpH U30Mpoueccax. JHTAIbNU (Te
Tenno€mMKoCTh TBEPALIX TEI.

18. BTopoe Hayano TepMoAnHAMUKH,
cucrembl, OOpaTumble 1 HeoGpaTHMeIe rIp
BTOPOT0 Havaja TepmMoauHaMuku. [{ukn K
OBUTATCIIW W XOJIOAWITBHBIE MAITUHEL Mak
CraTucTHYeCKUH BeC (TEPMOAMHAMHUYCCKA
CraTHcTHUECKOE TONKOBAHKME BTOPOrO Hau

II1. Dnexrp

19. Dnementel Teopuu nons. Craispr
CKTAPHOro mouis. JJnBeprenuus BekTopHO
[amuneTOHa (Oneparop «Habman). Onepat
WHTETPAILHEIE TEOPEMBI,

20. Hanpsk@HHOCTL H1eKTDOCTATHY e

bueccel. Kpyroso# nmpotece (1mks

cumaneuelid KT/ rennosoro ngui
H BCPOATHOCTL). 3aKOH BO3PACTaH
1718 TEPMOANHAMHUKH,

nogast pyHkuus). AnrabaTudeckuil npouece.

COCTOSTHHS

). DopmynvpoBKH
rasa. Tennosele
aTessl, DHTPOITHS,
ST BHTPOINH,

PaBHOBECHBIE M HCPAaBHOBCCHELIC

tpro u ero KT wist veanshoro

HY€CTBO U MATrHHETHU3M

ILIC M BEKTOPHLIE NTONA B lI]i'[ij/IKG. l_pi'lﬂ.l’ltf'i‘l'

"0 nonst. Potop sexToproro noss. Onepatop

bp Jlannaca («wiannacuan»). Hexotopsie

KOI'O TIONISL B BAKYYME. DJIEKTPHUECCKUHN 3apsil.

CoxpaHeHne 1 HHBAPHAHTHOCTL 3apaza. [
IEKTPOCTATHYECKOTO 1osist, CHIIOBLIE TUH
CYNEPIO3U UMK IAEKTPOCTATHUECCKUX MOJTEN]
AJIA DJICKTPOCTATHYECKOT O [0JIs1 B BAKYyMe
(opma Teopemrl 'aycca. [pumenenne Teo)

21. [ToTenuman sIekTpOCTATHIECKOrO)

ICKPETHOCTS 3apsina. 3akoH Kynouna, [Tonsitie

11 (JTMHWHU HanpsbkerHOCTH). [IpuHiun

. ITorox BekTopa HanpsxerHocTH, Teopema [aycca
¥ e€ cBa3b ¢ 3akoHoM Kysona. Jlndpepennunansuasn

pembl ["aycca uis pacuera nonei.

oIt B Bakyyme. Pabota cnit asiekTpocTaTiueckoro

nosist. LIMpKyIsLus HalpspKeHHOCTH NEKT]]
ICKTPOCTATHIECKOT O Most. [ToTeHUManbH
nosid. [Torenuuan. PazHoCTs NoTEHLIHANOB,
SNIEKTPOCTATHYECKOrO Mo, Y pagHernve JIg
MOMEHT AMIONA (AUTTONBHBIH MOMEHT). [10
CHJI, JEUCTBYIOLIUH HA IHUITOJIb BO BHELIHEN
BJIEKTPUUECKOM TI0JIE.

22, DICKTPUYECKOE MOE B JINDIIEKTPH

OCTATHYECKOro noyid, PoTop HaNpsHKeHHOCTH

DCTE (KOHCEPBATUBHOCTD) 3IEKTPOCTATHUECKOTO
CBsI3b MEXIY NOTEHUHATOM H HANPSKEHHOCTBIO
Ttaca. SNEKTPUUECKHH TUTTONE, DIIeKTPUUECKHH
[eHLMAN ¥ HATIPSKEHHOCTE MONf Ao, MomenT
3EKTPHUCCKOM T10J1€, DHEprus AUIIONS B

kax. CBODOAHBIC M CBA3AHHLIC 3apiiibl B BEIIECTBE,

Croponnne 3apsae!, [ToIspHbIE M HENoNAp
ONICKTPOHHAS ¥ OPMEHTALMOHHAS TOJSpU3al
[Tonspr30BaHHOCTE (BEKTOP NOIAPH3AIINH)
MOJNITPU30BAHHOCTH C TTOBEPXHOCTHOM NioT
HuanexTpudeckas BOCIPUHMUYMBOCTD BELLE
laycca nnst anekTpUUecKoro mons B Anaek

iblc MosteKkynbl, Tunel auanexrpukos. Monnas,

1. [Tonsapru3yemocTs MONEKYIIEL,

OnHoponHas u Heoszopoz[Haﬂinépnﬂpmaunn. Caa3b
HOCTBEO MONSIPUBALMOHHOrO 321[)}514&.

CTBA ¥ €8 3aBHCHMOCTE OT TEMITEPATYPHI. Teopema
TpUKeE, DIEKTPUYECCKOE CMemerme;ﬁ (3nexTpuyeckas




MHIYKUHUS) B IA3JIeKTprKe, nanexrpuye(
HaTIPSKEHHOCTH DJIEKTPUYCCKOTO 110JIS B /

Kas IPOHUUAEMOCTE CPEJibI, Brruncnenue
|U3JICKTPHKE. FpaanHMe YCJIOBHS A5

SICKTPUHEECKOTO HONIST HA TPAHKNE paszesiy “AM3NeKTPUK — AU3IEKTPHK”, CErHEeTONEKTPHKH.

23. DNEeXTPUYECKOe I10JIe IPOBOIHUK
INEKTPOCTATHUECKOE [1071€ BHYTPH ¥ CHA[)
“NpOBOAHMK-BaKyyM”. DIIEKTpUUECKHE CB

0B. Pacripenernenne 3apanoB B MpOBOIHHKE.

Y2Ki IPOBOAHKKA, [ paHHUHBIE YCIIOBHSA Ha MPAHMLIE
DHCTBA NPOBOAALLEH 060104YKA. DIEKTPOCTATHYECKAS

sawura. Meton nzoGpakenuit. I'pannynb
INEKTPOEMKOCTD YEAMHEHHOrO NPOBOAHH
DNEKTPUYECKast FHEPTHS CUCTEMBI TOUEHH
CHCTEMbI MPOBOAHMKOB M KOHJICHCATOpA. ]
IJIOTHOCTBb YHEPTHUH SNIEKTPOCTATHUCCKOI'D)

24, 1oCTONHHBII HIEKTPHYECKHI TOT
IIOTHOCTB TOK4, CHJIA TOKA, Y CIIOBHE CYIIL

PasHocTh noTeHLHANOB, HaNpsKEHHE, JIIE]
SJICKTPOHHAsL TEOPHA MIEKTPOTIPOBOAUMOC]
nnddeperuuansHoit hopme. 3axoHsr OMa
OMa 1711 HEOAHOPOIHOrO y4acTKa Lenu. [1
JIEKTPOHHON TCOPUH ITEKTPOIPOBOAUMOC

25, DnemenThl HU3KMYECKON INSKTPOI

£ YCNOBHMS Ha rpaHule “NPOBONHHUK-AUIIEKTPUK .

<@, CUCTEeMbl TPOBOAHMNKOB M KOHAGHCATOPA,

IX 3aPSII0B, DHEPTUS 3aPAKEHHOTO IPOBOAHMKA,
HePTHs 3JeKTpocTaThaeckoro 1nojfst, O6LE MHas
MO,

. XapaKTEePHCTUKH 3AEKTPOCTATHECKOrO TOKA;

ECTBOBAHUS 2JICKTPHYECKOT0 TOKa., CTOPOHHHE CHIIEL,
kTpoasrxkymas cuia (30C). Knacenyeckas

=

1 MeTas108. 3akonsl Oma u [lkoyns-Jlenua B
i1 [bxoynsa-Jlenna B uHTErpansHoi (hopme. 3aKkoH

paBusa Kupxroda. HemocTaroynocTh Kiaccuueckoi
TI1.

HKK. DIIEKTPUUHECKHH TOK B BaKyyMe. DIIEKTPOHHAS

aMuccus. PaboTa BIXOAA 37TEKTPOHOB U3 M
VIOHHU3ALUNH W pekoMOMHauuy. Pabora noHi
noHn3aurs. HecaMoCTOATENBHBIN Ta30BbIi
aMICpHAst XapaKTEePUCTHKA Ta30BOr0 Pasps

26. [Ina3wma. ITousrue o mnazme. Crio
IJ1a3MBL. JICKTPOIPOBOAHOCTD MIa3Mbl, /|
sKpaHupoBanus. [Inazmennas vacrora. Hu
Beicoxotemneparypuas rnasma, [IpoGnem:
CHHTE3A.

27. MarHuTHOE 1OJIe B BAKYYME. 3aK(
Carapa (3axkoH bro — Casapa — Jlaraca). |

MarHuTHLIX nofei. Cuna JlopeHua u cuna |
MaruuTHeIi MOMEHT, MOMEHT CHII, AENCTR
rosie. MaruutHoe rosne npsMonuHeRHOro |

MHAYKUMH. 3aKOH NOJIHOT0 ToKa (Teopema
Bakyyme. IIpuMeneHue 3aK0Ha OJHOrO TO
JUIMHHOTO COJIEHOM/Ia ¥ Topouaa. Maruuri
amriep. Buxpesoe nosie QBHIKYIIErocs 3apsl
MaruuTHoe 1oJie Kak pensTUBUCTCKUM 5

28. JIBmKkeHMe 3apsHhKeHHOM YACTH L]

erasa, JnekTpuueckni Tok B rase. ITpoueccsl
3auvu, IloTenunan normnzauww, Y napHas

pa3psia, CaMOCTOATETbHBIN Ta30BbIN paspsaa. BoneT-
1a. Buael paspsaos.

0061 co3panms masmel, KsasuueATpanbHocTs
cOaeBckui paauyc (nebaesckas WIHHA)
BKOTCMIICPATYpHAs [1J1a3Ma U €€ IPUMEHEHHE,
OCYUIECTBJICHUS YNIPABIAEMOrQ TEPMOSICPHOTO

1 AmIiepa. MaranTtHast I/IHZ[yI(IliH}T:. 3akon bno —

loHsTHE MarHUTHOrO Nost. [IpHHLM CyTepno3HiUNI

AMIiepa. BUTOK ¢ TOKOM B MarHMTHOM TOJIC.

YIOIIKH HA PAMKY C TOKOM BO BHELIHEM MarHUTHOM
KPYrOBOro TOKOB. LIMpKyaA1Ks BeKTOpa MarHUTHOM

) LMPKYJISIIMA WHAYKUMY MarHHTHOTO [10715) B

<a 1S pacyeTa MarHUTHLIX I10JeH. MarauTHoe momne

0¢ B3aMMOJIEUCTBHE TOKOB. ENMHILIA CHITBI TOKA —

Id. FIHBapHaHTHOCTH 3JEKTPHUECKOT0 3apsa.

CKT.

3 3NIEKTPUUECKOM M MAaTHUTHOM [1OIs1X. JIBinKenue

3apsIKCHHOM 4aCTHLIbI B 3JICKTPHYECKOM W Mar

Shdext Xomna, YekoprTeny 3apssKeHHbIK vag

HUTHOM nonsix. [TonsITHe 06 aneKTpOHHON ONTHKeE.
THLL,




29. MarsauTtHoe nosie B Bemectre. I1
MakpoToKku. Mosnexyssprsie Toku, Hamar
BOCTIPHMMYHBOCTE BELIECTBA U €€ 3aBHCHN

JHATHE MATHUTHOIO MOMEHTA aToMa. MUKpo- 1
INICHHOCTE (BEKTOP HAMarHUYMBAHKs), MarHuTHAS
10CTL OT TeMIIEPATYPhI, 3aKON HOJIHOI'O TOKA (Teopema

O UMPKYJIAUWYA HANPSKEHHOCTH MarHUTHC
TOJISL B BeltecTBe. Maruutuas IIPpOHHI4EM
BCLICCTBE. FpaHI/I‘-IHble YCJIOBHSA IJ1 Maru

maraeTHkoB. Touka Kropu. [lomenst. Kpuk

30. OnexrpoMaruutHas MHAYKIH. ()
OCHOBHOH 3aKOH 3JI€KTPOMATHUTHON HHI)
3JICKTPOMATHUTHOH MHAYKLIMH U3 3aK0Ha
37IEKTPOHHOM Teopui. IIpasuio Jlenua (3a
NunykTnBHOCTE. MHAYKTUBHOCTD ITMHHO
SlBnienue B3anMHON MHAYKUMHU, B3anMHuas
O0bEMHAs IUIOTHOCTE YHEPTUH MAaTHUTHOI

IV. Ko

31, Mexannyeckue xonebanus. Csob
[TonsTue 06 asToKONEGanmsx. quddepent
€ro peenve, XapakTepueTHKY rapMOHUY
AHTapMOHHYECKOM ocuuuIATOpe. M30xpoH
konebaHui. Clo)KeHHe OANHAKOBO HaNlpaB
Meron BexTopHOM nuarpammer. Bruerwns, C
rapMOHMYCCKUX Kostebanni, Durypel JTne(
KOJICOAHMH 1 er0 pelIeHre. AEPHOAHYEC
Jlorapupmuueckuit nekpemenT 3aTyxanns
Hudpepennnannsioe ypaBHeHHE BHIHyKIC]
MPH BBIHYXKIEHHBIX MEXaHHYECKHX Koueha
kpreeie, COOTHOIEHNE MEKIY (ha3amMu BBIHY
pesonance. Criektp koneOaHuit, MoHATHE O

32. MexaHM4YeCKne BOAHLI. MexaHusy
[IpogonsHEIE 1 TIOTIEPEUHbIE BONHBI. BonH(
BOJIHBI M UX XaPAKTEPUCTHKH, Y 1apHBIE BO,
MpUMCHUMOCTH. Pa30oBas CKOPOCTh U JUCI
[onsitre o xorepenTHOCTH. VHTEpdepeni
3BYKOEBIX BOJIH. YJIbTpa- U HH(PPA3BYKH.

33. DIeKTpOMarHuTHbIe Kosebanus. /|

Koj1e6aTe)IbHOM KOHTYpE 1 ero peleHue. /]
3JIEKTPOMArHUTHEIX KOJIe0aHMH 1 ero pelie]
3JIEKTPOMATHUTHOTO Koaebanus. Jlorapud
KoHTYpa. JluddepenunanbHoe ypapHeHHe |

pereHre. AMIUINTYA U (pasa MpH BBIH YA
KoyiebarenbHOM KoHTYpe. PezoHaHcHBIe Kp1
TOKX.

o noJsist) B BellecTBe. HanpskE€HHOCTE MarHUTHOTO
OCTh Cpesibl. MHAYKLMS MArHHTHOTO MOJIA B
ITHOI'O [10JI9 Ha TPaHULIE paszena ABYX cpell, THIIEI

a5 HaMarHn4YMBaHus,

meIT Qapanes. Maruuthbii notok. 3C nraykuuy,
Kun (3akoH Papazest). BoiBog 0CHOBHOTO 3aKo0HA
{OXPAHEHUS DHEPTHH, & TAKINKE HA OCHOBE

koH Jlenua). SAsnenne CaMOMH/IYKUKY,

o coneronna. TOKH 3aMBIKQHHUS W Pa3MBIKAHHS LEIIH,
UHIAYKTUBHOCTb, DQHEPTHSI MAIHHTHOIO 11O,

0 HOJIA.

1eGaAHUA U BOJHBI

OAHBIE (COOCTBEHHBIE) U BLIHYKACHHBIE KOTCOaHMs,
| A3
HaJILHOE YPaBHEHUE TaPMOHUUYECKHUX KOJIeOaHUH 1

bCKMX kKoneOGannit, TToHsTHe 0 répMOqueCKOM u

HOCTb KoNeOanni. DHeprus rapMoHNYeCKMX

JICHHBIX (CKANAPHbIX) FApMOHNYECKNX KoneGaHui.
J10’KEHNE B3aNMUO nepneHﬂwampme (BEKTOPHBIX)

axy. [Intdepenumansioe ypaBHeHne 3aTyXakIHX
nit npouecc, YacToTa 1 KOO GUIIMEHT 3aTyXaHuS,

11 TOOPOTHOCTH KONeGAaTeIbLH OM|CHCTEMBI,

IHBIX KosleGaHui u ero pCLHCHI/Ije. Amnantyga u ¢gasa

Husx, Mexannueckui pe30HaHd PezonancHele
PKIAOLIEH CHITBI M CKOPOCTH l‘lpH 'MEXAHUUYECKOM

hasyiokeHnn Dypee.

1 00pa3soBaHus MEXAHUHYECKHK BOJIH B YIIPYTOH cpefe.
BOC YpaBHEHHE U €ro pereHne, 'apMonndeckue
IHBL. [[pUHLMIT CyNIEepIIO3ULNK BOIH M MpaHuLa ero
epcus BOJH. BoTHOBOM NakeT ui rpynmnosas cKopocTb.
151 BOJTH. CTOSIME BOJIHEI. 3(1)(1)6;KT Homnepa ms

[ndbdepernnansroe ypasnenne koneGauuil B
n(phepeHLMaNLHOE ypaBHEHNE 3aTyXAIOMINX

nue. YactoTa 1 KOI(QUUMEHT 3aTyX aHNA

IMICCKUN IEKPEMEHT 3aTyXaHus u 106pOTHOCTE
BIHYXIEHHBIX 9J1KTPOMAarHUTHEIX KOJICOaHHH U ero
CHHBIX 3JIEKTPOMArHATHBIX KoneGaHusax. Pesonanc B
IBbIE 1Sl HATIPSOKECHUS W CHUTBI TOKA. [TepeMeHHbIH




34. DNeKTPOMArHUTHbBIC BOJIHEL DappjieeBcKas 1 MAKCBEIOBCKAs TPAKTOBKH SIBAEHUS
SJIEKTPOMArHUTHON MHIYKUKU, TOK CMELIEHNS. OnextpomaruutHoe 1105e; CrcTema YpaBHEHHUH
Maxcsenna. BonHosoe ypaBuenue mis YIGKTPOMATHUTHOTO [OJIst U €10 petieHue. CKopocTs
PaClpOCTpaHEHUs SJIEKTPOMArHUTHBIX BOMH B cpenax. OCHOBHbIE CBOI\/'ICTE;}a IEKTPOMATrHHUTHBIX
BONH. Bekrop [ToitHTiHra, UMnyise anek: POMArHUTHOTO 11051, M3nydenue aumons.

HAuarpamma nanpasnennoctd. Dddekr o Cpa 1A 3JEKTPOMArHUTHRIX BonH. [Ilkana
AJICKTPOMATHUTHBIX BOJIH.

V. Ontika

35. PacnpocTpaneniie cBeTa uepes rpHMILY ABYX CpejL. C—)neKTpomarﬁmHaﬂ npupoja
csera. Ipunuun [rofirenca. 3akonr! otpaitenmsa u pE/IOMITCHHsI. AGCOIOTHEIN 1
OTHOCHTEIILHbIN MOKa3aTenn npenomaeHusl. [lonHoe BHYTPEHHEE OTp&)KeHj[/le. CBeTOBOILI,
['eomeTpuueckas ontuxa Kax [Ipe/eNBHBIN CITyval BOJHOBON OMTUKM. Ormjuqecxue
HHCTPYMEHTEI,

36. MuTepdepenuns ceera. MoHOXpoMaTHYeCKHE 1 HEMOHOXPOMATHHECKHE BOJIHBI.
[IpuHIMIT CYTIepTIO3HIMM ¥ HHTEHCUBHOCTE NIPH CIIOYKEHUUN CBETOBBIX BOJ’IH;. Bpemennas
KOrepeHTHOCTE. Bpemst u anuna korepentiocty. Ipocrpancraennas KOr€PeHTHOCTB. Pamuyc
KOrepeHTHOCTH, ONTHYecKkas AMMHA TyTH. DNTHYEeCKas pasHoCTb X0, Paguer
WHTEP(QEPEHUMOHHON KAPTUHBI OT ABYX KOIEPEHTHBIX HCTOUHNKOR, HOHOC}FI PaBHOMN TONIIWHEL 1

paBHOro HaknoHa. MHoronyuesas natepdepenuns. Crocobs! TTOJTY4€HEsl KOTEPEHTHBIX JIyUeii,

Uuartepdepomerpsl. |

37. Audpaxumst ceera. Mpunuun Crolirenca — Dpenens. Meros 301 Cép)eHenﬂ.
[TpsamonuHeitioe pacnipocTpatene caera. Audpaxuns Gperens. Andpaxius Dpenens or
KpYTJIOro OTBEPCTHS W Kpyrtoro aucka. dughpakums Mperens ot kpas IMONYTIIOCKOCTH,
Crnunpans Kophro. Judpaxiys Opaynrodepa 01 GECKOHEUHO WTHHHOI NPAMOH LGN,
Hudpaxiponsas pacxoqMMocTb, Hudpaxiys o1 ogHomepHoOi AH(PAKLMOHHON PEIIETKH,
Paspemarowas cnocobHOCTh ONTHUECKAX 1 icTpymenTos. [onsrue o ronorpaguu,

38. Honspusanus ceera. EcTecTennslii u TMONAPH3OBAHHBIH CBET. CTENEHD MONAPU3ALMH.
[Tonsipusainsa ceera npu npenomnenmu u OTpaxxennu. 3axoH bprocrepa., Hdmpmaum npu
ABOHHOM aydenpenomiueHny. OBbIKHOBEHHIH M HeOBBIKHOBEHHbIH JTyHH, QTITI/I‘-ICCK&H 0Cb
Kprctanma. [Toasponmsl n ONAPH3aUMOHHEE TPH3MBL, [Tonsapuzarops! 1 aHjaJ’II/ISaTOpBI. 3aKoH
Mantoca, [TonyBomnioBble M YETBEPTHBOAHORBIE NNACTHHKH. I/ICKyCCTBeHHaQ; OIITHYECKAas
AHU30TpONHsl. ONTHYECKAA AKTHBHOCTD BEIECTBA. Oddexr Dapanes. |

39. Nucnepcus ceTa. 3aTpynHEHNS B PIEKTPOMArHUTHOH Teopun Makcseia.
. | o
Hopmanbnas w anomansnas mucnepeun. Melrojnr HaOmonenws mucnepcun. TpuamaTHueckuit u
N \
AMQPAKUHOHHBIA CITEKTPEL. DNEKTPOHHas TqopHs aunenepcun certa. [TormouieHne ceera. 3akon
|

Byrepa. Igera Ten v cniekTpsr nornomenmus. ‘
5. ObPA3OBATEJIBHLIE TEXHOJIOTUU

* JleKumoHHO-CeMHUHApcKas cudrema 00y4eHMsT (TPAAMLIMOHHBIE JICKLUOHHBIE K
|

naGopaTopHEle 3aHATHA) C IICIOML30BAHMEM MPEAMETOB My3€d JICKIMOHHLIX

AEMOHCTPALIMHA W YCTPOHCTB (PH3HUYECKOrO MIpaKTUKyMa, |




o [IpuMeHeHHEe  MYJIBTUMENH
IIPaKTHYECKUX 3aHATHR C
JIEMOHCTPALMOHHBIX BHJIEOP
IOBM u teneskpana.

e ludopmMannoHHO-KOMMYHHUK
¥ OLIEHKM TeKyllel yueOHOH
Meroanueckuit koMmruieke Bl

® JIeKIIMOHHEIC U IPaKTHYCCKH

pEIYJIbTaTAM  JOKJIaAO0B CTY/ICHTOB

® Pa300op KOHKPETHBIX CUTYAllH

=t

6. OIEHOYHBLIE CPEJCTBA JUISA TEKYIN

YCIIEBAEMOCTH, IIPOM

A TEXHOJIOTHM: IPOBEICHHWE  JICKIHOHHBIX H

HCIOJB30BAHMEM KOMIIBIOTEPHBIX IPE3CHTALIMIA,

0JIMKOB C IIOMOIILIO KOMIIB%IOTepHOI“O [IPOEKTOpA,
|

\IHOHHLIE TEXHOJIOTUH IS MbHHTopHHra, KOHTPOJIA
nesiTeIbHOCTH CTYIeHTOB (MHTepHET, SKype, yueOHo-
'Y ma mtardopme Moodle u ap.).

|

€ 3aHSTHS KaK HAayYHbIe KOH(EPEHIHH 110

EI'O KOHTPOJIA

L)KYTOUYHOM ATTECTAIMHU IO UTOT'AM

OCBOEHUA  JUCHUIIVIMHBI WU YYEBHO-METOJINMYECKOE

OBECIIEYEHHUE CAMOCTO|

e Bonpocsl a1
KuneTtndeckast sHEprus BpaIiarowe

YacTHa MAcCOi m JBHIKETCS 3aMe}
CKOPOCTEIO ¥, YKa3aTh HA PHCYHKE

—
MOMCHTA UMITYJIBCa LO OTHOCHTCIIb

e

z

ocb Bp.

Cemectp 2

STEJIBHOM PABOTBI CTYJEHTOB.

JOATOTOBKM K PEHTHHI-KOHTPOJII0 Nel
rOCsl TBEP/IOTO TENA (C BEIBOJIOM).

[UTEHHO TI0 OKPYXKHOCTH ¢ HeHTpoM B Touke O co
HAIIPABJICHHS BEKTOPOB YIJIOBOI CKOPOCTH W,

HO TOYKH O, MpOSKIHMKD MOMEHTA UMITYJIbCA Ha OCh Z

—_— w—y —
L,, nopmaneHoe Wn, tanrennmansiioe W, u nonnoe WyckopeHnus.

3.Pajmyc —BEKTOp TOUKH, PACIIONOEHHOH B BEpTHKAIBEHOM rutockoeTd XY (CM. puc.)

7 = (3 sindt)ey + (4 cosdt)e,. M
SHEPTHIO TOYKH U paGOTy CHIILI TSN

=L

m

acca Toukn m=0,5 xr. Onpesenurs KHHETHYECKYIO

ecTu uepes /4 ceKyH/1 [10C/I¢ Havalla ABIIKEHHUSI.



4. MOMEHT HHEPLIMK OIHOPOLHOr0 AUCKA
5.OQHOPOMHEIH AUCK BpalIaeTest ¢ 3ameny
NEPIEHANKYJIIPHO NTOCKOCTH IMCKa., YKa
CKOPOCTH G, MOMEHTA UMTTYTECa L_b, YTI10

=,

6.Matepuansnas TOYKa ABUKETCS TTO OKpY
M3MEHsACTCS 110 3akoHy Wrt=kt. rue k>0. B
MOZIYJIM HOPM&ILHOT'O M TAHI€HLHANTBHOI

7. Y MHOMeEHKE BEKTOPOB, BekTopHoe mpow

8.Ye/I0BEK CTOUT Ha BpALIAIONIEHCs CKaMb
PacToIOKEHHLIM FOPU30HTANLHO. Ecnu ¢t
a) YMEHBIUHTCS MOMEH
b) yMeHbLIMATCA yraoBa
C) MOMEHT UMIYJ/IbCa ¢
d) ymeHbWIMTCA KHHETH

Bribpate npaBuiibHEIN OTBET.

9.M3 ¢IOIIHOTO OAHOPOAHOTO LIHITHHIPa I
qacTh pagnycom R/2 or ocn cummerpun. B

OTHOCHTENBHO YKa3aHHO¥ ocn?

10.3aKon coxpaHeHNst MOMEHTA HMITYTIBCA

| I.TIoTeHnnanbHas IHEPTHA YACTHIIBI OTIUC
3HAYCHWHU X YCKOPEHUE YACTULE! OyIeT pas
12, BpamaeTcst BOKpYTr HENOABHIKHOM OCH T
OT BpeMenH t 110 3aKoHy @ = 27( at — 2

?

4110 060poToB N 10 OCTAHOBKM.

13.CBa3b MeXIy MOTEHIMANLHON SHEprHei
14.970 HA3BIBAETCA MOMEHTOM HMITYJTBCa? |
0T rMTENIBHO ToUkK O, a TaKXKe ero npoek

z
@p"

(CIUTOWIHOTO LHAKHAPE) (C BEIBOAOM).
ICHUEM BOKDPYT OCH, IPOXOAALLEH 9epes3 UCHTP ANCKa
HaTb Ha PUCYHKE HANPaBJIEHM: BEKTOPOB YIJI0BO#H
bOTO YCKOpEeHUs -}:“_0, MOMEHTA CHUJTEI ﬂ—f@

\
|
KHOCTH paguycoM R. Eé TaHr‘eg‘{uHanLHoe yCKOpeHHe
KaKoi MOMEHT BPEMEHH t ¢ Haﬂ‘{zma JBVIKCHHS
yCkOpeHus OynyT paBHbl? |

\
BBC/ICHHC (OMpeNeNEHte, CroCo0 bl BBIUMCICHHS).

¢ XKykoBckoro co crepxxueM B pyKax,

PPYKEHb TOBEPHYTH B BEPTUKANLHOE IO OMKEHHUE, TO!
I' MHEPLIMM CHCTEMBI;

1 CKOPOCTb,

ICTEMbBI HE H3MEHUTCS;

YeCKas 3HEPTUsT CHCTEMBL,

[TosicHUTE.

pamrycom R cuenany nomerit, yaane BHYTPEHHION
’4
P CKOJILKO pa3 H3MEHNTCS MOMEHT HHEPLUH TeNa -

C BBIBOZIOM),

piBaeTest BeIpaxkenuemM U=3x*-12x. [Tpu xakom

HO HYJTEO?

(K, 9TO YTOJI €r0 [M0BOPOTa MEHSAETCS B 3ABUCHUMOCTH

rne a>0, b>0. Halitn MmoMeHT BpeMeny T, a Takxke

[ M CHJIOH ( C BBIBOAOM).

/Ka3aTh Ha PUCYHKE BEKTOP MOMEHT4 MMITYJIbCa
MO Ha OCk Z/




I5.Ilnardopma B Brze ancka spamactes r|o MHEPUMH OKOJI0 BEPTHKAILHON OCH ¢ 9acTOTOR
m=14 mun™'. Ha kpato nnaTdopMbl CTOUT [4eNoBex. Korpga venopek nepeuien B LIEHTp
MIaTGOpMBl, 4acTOTa BEIPOCHA 10 Nx=25M}iH™"-, Macca genoseka 70 kT, Oﬁpeﬂenmb Macey
m1aTopMel. MOMEHT WHEpPINMK YeIoBeKa PacCUHTATE KAK IS MaTepHanbHOH TOYKH.

16.3aK0H COXpaHEeHHS NMITYBCa (¢ BBIBOAOM). [TpH KakuX YenoBusx PEAILHO BBITIONHACTCS

ITOT 3aKOH Ha 3emie?
17970 naspiBaeTCs MOMEHTOM CHIBI? YKasaTh Ha PUCYHKE HANpaBJeHUE BCKTOpa MOMEHTa
CHJIBI OTHOCHTENIBHO TOUKHM O. YKa3aThk Talke MOMEHT CHIIBI OTHOCHTENLHO OCH Z.

&

F

I8.3aBMCHMOCTD KOOPIMHAT ABHIKEHHUS Ya(THIIEI OT BPEMEHH HMEET BUJT x=bsinwt, y=acoswmt,
z=0, roe a,b, 1 ® — KOHCTAHTHL.
a) OIpENeNTUTh PAIHYC- BEKTOP T, CKOPOCTH U YCKOpeHue W gacTULLEL;

b) HaliTH ypaBHeHNe TpaeKTOPHH YACTHLIBL,

19.Hennepunansnsle cucTemsl oTcueTa. A{COMIOTHBIE B OTHOCHTETbHbIC ckopocTh, CHiibl
MHEPUWH (C BEIBOLOM).
20.YkaxuTe nanpasiieHne YrIoBOH CKOPOCTH MPEECCHH THPOCKONA o) |, €CITH H3BECTHO

YTJI0Bast CKOPOCTh THPOCKOMA W HosicHuTy PEIICHUE,
w

/_4 mng
o

21.MarepranbHas ToYka (4acTHIA) Maccoil| mOpoLIeHa 1O YrIOM ¢ K FOPH30HTY C HAYaJIbHOH
CKOPOCTBIO U'p. TPackTOPHS MoNeTa NEKHUT b BepTHKATLHON TIockocTH XY (em. puc.). Ocsb z

HaTlpaeBJicHa «Ha Hacy, ﬂpeHGGperaﬂ CONIPOTHUBIIEHNEM BO3AYX4, HaWTH 3aBMCHUMOCTE OT
BPEMECHU MOMCEHTA CUJIbI TSXKECTH MD’ nene 'BYIOIICIO Ha YACTULLY.

22.Teopema 0 IBMIKCHHH LIEHTPA MHEPUMY (C BBIBOIOM),




23.Kakue myHKTHI CIEAYIOIEro YTBEKASHHSA CpaBeTiBsl? MOMEHT HHEPLMH TENd
OTHOCHTENLHO OCH BPALLICHHS 3aBUCHUT OT;
a) OT IOJIOXKEHUSI OCH BpaLICH|Hs;
b) OT MOMEHTa CHITBI;
¢) OT MAacChl Tena;
d) ot yrmoBoro yckoperws Teja.
24 Teno maccort m=0,1 Kkr 6POIIEHO ¢ H¢KOTOPO BLICOTH! B FOPH3OHTATLHOM HATIPABACHHH CO
ckopocThio 20 M/c. Haltti Mozysts nipupaticHnus MOMEHTA HMITYIILCA TENa |aL| orHocHTENBHO

TOYKM Opocanus 3a nepaele 5,0 c. ConpoTjiBneHreM BO3ayXa peHebpeus,

25.Cxanaproe nponsBeeHue (onpeaenetpe, crnocob pacuera).

26.Hamncate ypaBHEHWE ABDKCHH U1 T¢IIa MACCON M, Ha KOTOPOE AHCTBYET cia
COMPOTHBEH!S, PONOPLMOHATLHAS CKOPOCTH.

27.Bpycok IBMIKETCA BAOIb TOPUIOHTANEHOM [OBEPXHOCTH MOA ACHCTBHEM MOCTOSHHOMN 10
BEJIMYMHC CUJIbI, HATIPABJICHHON MOA yIIION o K ropu3oHTy. Koadduumuent Tpenust Mexkay
Opyckom 1 moBepxHOCThIO paseH 0,25, TTpi KakoM 3HAYECHMY Yriia ¢ YCKOpeHue BpycKa BAOIb
MOBEPXHOCTH OyIeT MaKCUMAaIbHBIM?

28.YpaBHenne MOMEHTOB. Y paBHEHUE [IUHAMHKH BPALLATEILHOTO ABHKEHIS OTHOCHTENLHO
HEMOLBWAKHON ocH (C BBIBOJOM). }
29.Chopmynuposars Teopemy LteiHepa.
30.Touknit OMHOPOAHBIN CTEPKEHb JUIMHHPH L MOKET BpallaThest BOKPYT FOPH3OHTANILHOM OCH,
MPOXOMSILIEH Yepe3 KOHell CTePXKHs NepHeHanKyisapHo emy. CTepikens OTKIOHMIN Ha 90 oT
TMONOXKEHHs PABHOBECHUA M OTIIYCTHIIN, ONPEnenUTs CKOPOCTE VHUIKHErO KOHILA CTEpIKHS B

MOMCHT TIPOXOXKACHUS PABHOBCCHS,

31.YT0 Ha3BIBAETCA MOMEHTOM MMITYJIECa?| YKA3aTh HA PHCYHKE BEKTOP MOMEHTA HMITY/LCA
0T~ MTeNLHO TOYKM O, a TaKXKe ero NMPoeKIINIo Ha 0Ch Z.

©,




32.Teno Bpamaetcs BOKPYT HEOABIKHON ocH TaK, 9TO YTOJI €Er0 IOBOPOTA MEHSIETCS B

P 1 .
3aBMCHUMOCTH OT BPEMEHH {10 3aK0HY ¢ = 21( at — —), re a>0, b>0. Haiiti momenT BPEMEHU

T, & TAKXKE YUCsI0 060poToB N 10 ocTaHOBkH.

33 MOMEHT MHepUNH TOHKOrO OAHOPOMHOIO CTCPXKHA OTHOCHTENLHO OCH, TIPOXOLIIEH Hepes
KOHELl CTEPXHS (C BEIBOLOM).

34 Yactuua maccolt m ABHKETCS 3aMejUIeliHO [0 OKPYXXHOCTH ¢ UEHTpOM B Touke O co

CKOPOCTBIO ', YKa3aTh Ha PHCYHKe HaINpagiIeHHs BEKTOPOB YIVIOBOH CKOPOCTH w, MOMEHTA
MMITYJIBCA Ly OTHOCHTENBHO TOUKK O, MPOEKLHIO MOMEHTA MUMITyNIbCca HAa OCk Z L, HOpMalibHOE

—_—

Wn, Tanrennmansaoe W, 1 mondoe Wyckhpenus.

Z

!

ocb Bp.

RN

v

35.Crna ¢ KoMIIoHeHTaM| (3,4, 5) H npunpskena k Touke ¢ koopauHatamy (4,2,3) M. Haiitu:
a) MOMEHT CHJIbl M OTHOCHTENLHO HAYAIA KOOPJINHAT;

b) Moxyns BekTopa |M |;

C) TPOEKLMIO HA OCh Z MOMEHTY CHITB] M,

36.BBIHHCH€HV[€ MOMECHTa UHEPUHMH CTCPIHA OTHOCUTENLHO OCH, MIPOXOaAlILCH HCPE3 €ro KOHEN.

37.Jluck Bpawmaercs PaBHOMEPHO C HEKOTO[OM Yr0BOH CKOPOCTBLIO 0, Flauuuas ¢ MoMeHTa
BpemerH t=0, Ha Hero AefiCTBYeT MOMEHT cil, rpadux BpeMeHHOM 3aBUCHMOCTH KOTOpOro
HpEACTaBNeH Ha piCyHke. Hapucylite rpad|ix, npaBuibHo oTpaxkaiolit 3aBH CUMOCTD MOMELTA
MMIYJILCa OT BPEMEHHM

t1 ta




38.Copmynuposars Teopemy Llteitnepa, Brrancienue MoMenTa I/IHepI_H;dH CTEPIKHA
OTHOCHTEJIBHO OCH, MPOXOAALIEH Yepes eIj0 LEHTP Macc.

39.9ro HaspiBaeTCa MOMEHTOM HMITybca] YxasaTs Ha PHCYHKE BEKTOP V\JOM CHTA AMIYJIBCA
OTHOCHTENBHO TOUYKH O, a TakXkKe ero NpogKIMIO Ha OCh Z.

el

O,

40. 3aBUCHMOCTD KOOPAMHAT ABFIKEHUS Y4CTHLLLI OT BpeMEHH UMeeT BiA X=bsinwt, y=acoswt
z=0, rne a,b, ¥ ® — KOHCTANTEI.

£l

4) ONPENENNTH PAINYC- BEKTOP 7, CKOPOCTE U 1 yexopenwme W yacTHisl,

b) HalTH ypaBHCHHE TpPAaeKTOPHUH HACTHIIL.

41 . KoMmoHeHTEI CKOPOCTH YaCTHLLI U3MENAIOTCH CO BPEMCHEM 110 3aKOHaM Vyx=acoswt,

vy=asinwt, vz=0, rae a 1 o — koHcTauTel, Haiiti MOLYIH CKOPOCTH ||, yekopenus [, a Taioke
YroJl o Mexay v n 1,

42.MarepuanbHas Touka M ABIKETCS MO (KPYIKHOCTH CO ckopoctsio ©. Ha puc. | noxasan
rpaguK 3aBUCHMOCTH MPOCKLIMY CKOPOCTH |1y OT BPEMEHH ( T —¢aHANYHBIH BEKTOP
MONOMHUTEIEHOTO HATPAB/ICHHS, 1r — IPOEKIIL i Ha 9TO Hanpasienue). [pi 51om BEKTOp

TONHOTO HAMNpaBJICHHU Ha puC. 2 nmeeT HalipasaeHue a)4 b)3 ¢)2 d)l OTBeT MOACHUTE.

M T

puc. | puc. 2

43.Lentp macc ((unepumn). Teopema 0 ABHIKEHIH LEHTPA MACC,

Bonpocer  peiitunr-konrposio Ne2
MoutekyAPHO-KMHETHYeCKAR TCOPHUS WIeATBHOTO 134
1 HAYQA TePMOLHHAMUKN

Bapuanm 1 Bapuanm 2
l. 3anmcarts ocHOBHOE ypaBHEHHE I, UTO HA3LIBACTCS YMCITOM CTeneHel
MOJICKYJIAPHO-KHHETHYECKOH TCOPHH, ¢80 MEXAHHUYECKOH CHCTEMEI?
2. KakoB cMbIci GyHkimu 2. Kakos ecMbIcn ycoBis HOPMHAPOBKH
pacripeneneHms? (pyHxumu pacnpenenenua?




3. Hanucats hopMyny onpenenenny
CPEHEr0 3HAUCHHS HEKOTOPOH BETMUNHEI| .Y,
3HAsA QYHKLMHIO pacripenenedus f(x).

4. Teno nepexoanT u3 cocTosHus | B
COCTOsIHWE 3 OJIMH pa3 MoCpeacTsom
npouecca [-2-3, a 1pyroi pas 1-4-3. B kaom
MPOLECCe U3MCHEHUE BHYTPEHHEH YHEpTHI)

oonbine; AU .3 unn AU 437
I'a3 wneansueli,
Pl 2 3
—_—
&
1 4
' v

9. Uemy paBHO 4uco creneneit
cBoGoxe! A1 Monekyssl CO; ¢ yyeTom
Kk0J1e0aTEeNLHOTO IBHKEH A MONEKYT?

10. B mByx cocynax npu komHaTHOI
TEMIIEpaType XpaHUTCA o | MoyTIo raza. B
[IEPBOM COCYMIE€ Ta3 COCTOUT U3 OAHOATOMHp
MOJ/IEKYJI, & BO BTOPOM — H3 IBYXATOMHBIX.
OnpenennTe OTHOWEHHE BHYTPEHITMX
IHepruit atux razos U)/0;?

X

3. BeIpasuTh BepOATHOCTB Yepe3
(pyHKLIIO pacnipenenenms. |

4. Teno nepexomnT U3 cocTosdms | B
COCTOSIHME 3 OJIMH a3 MOCPEACTEOM MPOLIECCE
1-2-3, a npyro# pas 1-4-3, B KaKoM npouecce
M3MCHEHHE BHYTPEHHEH sHeprum Oonsute: A U).
231 A U437 T'a3 nneanbuslii,

o 4

4

9. Ilpn kakux ycnosusx (rno p u T) ras
MOXKHO CUMTATL HACaIbHLIM?

10. B 1Byx cocynax npy KOMHaTHOH
TEMIIEpPaType XpaHUTCs o | Moo raza. B
IICPBOM COCYyE Ta3 COCTOUT U3 OAHOATOMHEBIX
MOJIEKYJI, @ BO BTOPOM — M3 TPEXaTOMHLIX.
OnpenemuTs OTHOLIEHHE MOJIAPHBIX
TENNOEMKOCTEH 3THX Ta30B [1PH NOCTOAHHIOM
obveme? ‘

Bonpocer ¢ peiitnur-gourposio Ne3
DNEKTPOCTATHKA U NOCTOANNLIN TOK

Bapuanm |

1. CpopmynupoBats Teopemy [Mayccs

AJis BeKTOpa £

2. HanycaTe rpaHiyHbBIE yCNOBUA 1Y

HOPManbHBIX COCTABIISIIOILINX BEKTOPOB
HANPSKEHHOCTU 1 3IEKTPHYECKOTO

CMELLEHHS Ha TPaHMLE IBYX OHIIEKTPHKOB

3. B uéM CMEICIT 31EKTPOCTATHYECKOT]
3aWUTHI?

4. Yemy paBeH MOTEHLMAN B LIEHTpE
3apsKEHHOTO KOJIbLa (y?

5. [Monas 3apshkenHas cepa
OKpYyIKeHa CPEePHUCCKUMM CIIOAMH
JUBIEKTPUKOB (CM. PUCYHOK)

Bapuanm 2 |
I. CpopmymuposaTs Teopemy
["aycca anst Bextopa D,
2. Hanucatb rpaHHYHBIE YCIOBHA JULS
1

TaHTCHNMAaNLABIX COCTABJIAIGLINX BCKTOPOB E’C
1

n Dr Ha rpaHuUe pasnena AByx JHIJIEKTPHKOB.
3. Hanmmncats BBIpasKeHMs IS TUIOTHOCTH
IHEPTHH 3NEKTPHUECKOTO MO,
4. Uemy paBHa HANPHKEHHOCTE B LIEHTpE
3apsKEHHOTO Konnla £y?

5. Tonas sapsokeHHas chepa OKpykeHa
CHEPUUECKIMA CIOSMH M3JIEKTPUKOB (CM.
PUCYHOK)




TTocTponTh 3aBUCHMOCTB
HATIPHKEHHOCTH OT paauyca E(r).
6. DUMHECKHI CMBICT [MIEKTPHUECKDH
TIPOHHLIAEMOCTH CPE/IBI

7. Yto Takoe 3/1eKTPOABWIKYLIAS CHilg?
8. Cdopmynuporarts 1-i zakon Kupxfod
9. 3ammcath 3akoH OMa B JIOKAIEHOM
dbopwme.
10. CyTb 1wraccHueckoit 271eKTPOHHOM
TEOPHH DJIEKTPOIIPOBOAUMOCTH METAJIIOB,

11, PaccumTaTh OUPKYJISLIMIO BEKTOPA

5 10 3aMKHYTOMY KOHTpY ABCDA u
CHEJTAT BRIBOJBI O HOTEHIMAJIBLHOCTH TIOJIS.

At — —  — = B
D| _ B R I | d
I = I|| f —a
E, E,

12. Tlo u3BecTHOMH 3aBHCHMOCTH
NOTEHLHAIA O(7) IOCTPOUTh KAUECTBEHHO
3aBHCHMOCTb MOZYJISt HANPSHKEHHOCTH E(r).

HOCTpOl/lTb 3aBHCHUMOCTB NMOTEHOHaNa oT
paauyca @(r).

6. Qu3UHeCKUH CMBICIT BEKTOPA

NMOJIAPHU30BAHHOCTH # .

7. Yro Taxkoe HampsokeHHe?
8. Chopmynuposats 2-ii 3akon Kupxroda.
9. 3anmcate 3akon Jxoyis—JleHua B
JIOKaNIBHOM dopme.
10. B 4&M COCTOUT HEHOCTATOYHOCTh
KJTACCHUECKOH 3IIEKTPOHHON TeOpHH
SJIEKTPONIPOBOJUMOCTH METAJIIOB?

11. PaccunTaTh LMPKYJISALHIO BEKTOPa E o

3aMKHYTOMY KOHTPY ABCDA U cuenath BLIBOIBI
0 MOTEHLHAIILHOCTH T10JIA.,

C..oo”

12. To n3secTHOH 3aBHCHMOCTH MOYIs
HaNpsHKEHHOCTH £(7) IOCTPOUTD K AYECTBEHHO
3aBUCHMOCTb NIOTeHLHAa (7).

Cemectp 3

Bonpocer x|pefiTunr-xonrpoaro Ne 1

MarauTHoe noJje ¥
Bapuanm 1

1. PackpbITh noHsTHe. MaruurHas
MHIYKLHA, €€ CMBICT.
2. C(bopmyﬂ%pwamb 34KOH TIOITHOTO

TOKa s BEKTOpa .

IEKTPOMAruHNTHASI MHAYKIHS]

Bapuanm 2
Copmynuposamn:
1. 3axon buo u Capapa, ero gusnyeckuii
CMBICIT.

2. 3aKOH MOJIHOTO TOKA HJIsT BEKTOpA ﬁ .



e |

o

pabona ¢

epUILHO G

3. ChopMynMpoBaHTh MpaHHYHbLE
YCIIOBUSA A1 TAHTEHIIMAbHEIX

COCTaBNAIOUINX BEKTOPOB B u H .

4. Yemy paBeH MarHuTHLIN MOMEHT]
P, BuTKa ¢ TokoMm [? Kysa on Hanpassed
(cMm. prcyHoK)?

5. B uém 3akimoyaercs seneHne

3JICKTPOMArHMTHON MHAYKIMH, UeMY paBHf

OHC? Chopmynuposats npasuno Jlenua.

6.l'lp0Bozmu1aﬂ NEPEeMbIYKa ABHUIKET(

BIIOJIb NIPOBOASLIEN PAMKH CO CKOPOCTLIO

B MarHuTHOM nonie B . YkazaTe
HAMpPaBJICANE WHIYKUWOHHOTO TOK(.

|

7. lau rpadux uaMenenus
MarHWTHOI'O TIOTOKA OT BPEMEHH,

C

0

(8]

3. I'pannunbre yenoBus ansg HopMasbHEIX
COCTABJIAIOIINX BEKTOpoB B u H

4. Yemy paBeH opGHTaNbHLIN MarHUTHBIHA
MOMENT P 3MEKTPOHA ¢ 3apAIoM ¢ |

CKOpOCTBIO U ?

Yxa3aTb ero HarpasieHue (cM, puc.).

—

o

5. SIBneHNC CAMONHAYKLMK U
B3aMMOMHAYKLIMH, ux DIC.

6 IlpoBonsmas mepemsIgKa ABXETCA BAOTD
1
MPOBOMIIIEH PAMKH CO CKOPOCTLIO U B

MaruuTHOM nosie B . YkazaTe HanpaBJICHUE
HHAYKIIMOHHOIO TOKA.

OF
ot

7. JaH rpadMK U3MCHEHMS MATHMTHOTO
10TOKA OT BPEMEHH.




Kak namensercs senuunna DJC
JICKTPOMArHUTHON HHIYKLUKH CO BpeMeHeM?
[Moctpouts rpadux g;(f).
8. IIpsAMOYronbHbBIM NPOBONOYHBIN

BUTOK JIEXKHT B [FIOCKOCTH C AJTHHHBIM
MPSMBIM TIPOBOZIOM, 110 KOTOPOMY ITPOTEKAET
Tok L.

%]
/ V
—>

Burok TaHyT BripaBo. [Tokaszars
HAMpaBJ/ICHUI TOKA, UHIYLIHPOBAHHOTO B
BUTKE, M CWJI, AEHCTBYIOLIMX Ha €ro JIEBYIO |1
NPaBYIO CTOPOHBI

9. Yemy paBHA LUPKYJISALNA BEKTOPa

HanpsokeHHoctd H no 3amxHyTOMY
koHTYpy? Ha pucynke moxaszansr: I —Tokn
POROAUMOCTH, I — MOJICKYJISIDHBIE TOKH,

Konmyp J

10. Ilpupona deppomarHeTrsma.,

IMoctpouTts rpaduik sasucumoctd 3JC
9JIEKTPOMATHUTHONW WHIYKLIMK OT BpeMEHH &,({).

8. IIpsAMOyYroBbHBIH NPOBOJIOYHBIH BHTOK
JIEXKHT B IIIOCKOCTH C JIMHHBIM IIPSIMBIM
TIPOBO/IOM, MO KOTOPOMY MPOTEKaeT TOK 1.

Butok tanyT Bripaso. IToka3sats
HanpasJICHHUs TOKA, UHIYUHPOBAHHOTO B BHTKE,
U CUJ1, ICHCTBYIOLIMX HA €ro JIEBYIO U MTPaByIO
CTOPOHBHI.

9. YeMy paBHa UMPKYJISILUI BEKTOpPa
MarHUTHOH WHAYKUHWH N9 3aMKHYTOMY KOHTYpPY
1?

im2

10. Ilpupona nuamarneTusMa.

Bonpoce! K peliTHHr-koHTpOJI0 Ne 2
Mexannue(kue KosieGaHHA U BOJTHBI

Bapuanm 1

1. Yro nazsiBaeTcs (azoii
rapMOHHYECKOro KosiebaHus?

2. KaxoBa pasHocts a3 npyx
MaATHUKOB (BTOPOTO OTHOCHTEIBEHO MEPBOra)
(cM. pHCYHOK)?

[
~T

Kpaiinee nonooicrue

Bapuanm 2

1. Yrto Ha3bIBaETCS JUTMHOM BOJIHEI,
BOJTHOBBIM YHCJIOM?

2. KakoBa pa3HocTb a3 AByX MasTHHKOE
(BTOPOro OTHOCHTENIEHO MEPBOro) (CM. PUCYHOK)?

Nt

1 KpaliHee o)

nomnoxcerHue



3. Touka y4acTByeT B JABYX B3aMMHO
NEPIeHAMKYIAPHBIX KonebaHusax, Kakas
durypa Jlnccaxy y(x) nonyqaercs, ecinu

y = 2cosTt,
4eos(nt+m/2).

Il

X

4. Cnoxwure rpadHyecky asa
FapMOHHYECKHX OXMHAKOBO HANPABIECHHBLIX
KoneOaHHs PaBHBIX MEPHOLOB, HO CMELIEeHHbIX
1o ¢ase OTHOCUTEIBHO APYT APYra Ha T,
aMILIATY bl COOTHOCATCA Kak 3 : 1. Byner s
kosiebanue rapmMonnyeckimM? Yemy paBHa
YaCTOTA CIIOXKHOTO KojeGannsa?

5. JlaHo HampaBieHHe CMEIIEHHs
vactul. Kyna aBukercs BosHa (BNEBO,
BIIPAE0)?

6. Harmncats nuddepeHumansHoe
YPaBHEHHUE 3aTYXaIOWMX KoJieGaHuH U ero
petienne. Kakos cMmbici koadduuperTa
3aTyXaHus, 100poTHOCTH?

7. TanO ypaBHEHHE BOJIHBI
Y=A . sin2n(t/T-x/\), rne A, T, h —
TNOJIOMKHUTEbHBIE BEJIMYHHEL, KOTOPbIE
OTTHCBIBAIOT BOJIHY. Yemy paBHaA cKOpOCTS
BOJTHBI?

8. Uro Taxoe (hazoBast CKOPOCTS,
[PYIINOBas CKOPOCTH BOJIH?

9. Yto naseiBaercs uHTepdepenipeit
BOJTH?

10. TTepron xoneGanuit npyKHHHOTO
MasTHUKA paBeH 1. Maccy MasTHHKA
yBeJMunsK B 4 pasa. Kak usmeHurcst nepuop
kosnebaHuit?

3. Touka yyacTByeT B JIByX B3aUMHO
NepIIeHAMKYIAPHLIX Konebanusax. Kakas ¢urypa
Jluccaxy y(x) nony4aercs, ecin

y =2cosnt,
x =4cos(nt +7).

4. Cnoxure rpadudecku 1sa
rapMOHHYECKHX OJJMHAKOBO HAITPABJIEHHDIX
KOJIeOaHUs, Y KOTOPBIX YaCTOTHI COOTHOCATCS KAk
1:3, a amrurynel kak 2 : 1. Byzaer im
koneGanue rapMoHnteckimM? Yemy paBHa
YaCTOTA CIIOAKHOTO KoeGanuA?

5. JlaHO HaNpaBJeHHE CMELIECHUS YACTHIL,
Kyna nerxercs BosHa (BJIEBO, BIIPaBo)

6. HarmucaTs BOJIHOBOE ypaBHEHHE.
[TosicHUTB ero cMbic

7. CMELLEHHe HaCTHIL CPE(BI B MIIOCKOH
Gerylieii 3ByKOBOM BOJIHE BBIPAKAETCS
cooTHoweHneM & = &, - cos(wt — ix). Havitu
CKOPOCTb CMEIEHHS YaCcTHI] B 3TOH BOJIHE,

8. Kax obOpasyercs crosiuas BojiHa?
Onmcars e€ xapakTepHble 0COOEHHOCTH.
Hanucatn ypaBHeHHe cTOsHElH BOJIHEL

9. Kaxk obpasyrorcst GreHns?

10. Yrto Ha3bIBaETCS MEXAaHHYECKUM
PE30HANCOM, PE3OHAHCHOM YacTOTOH?

Bonpoce! ¥ pedTuHr-konTpoJro Ne 3

1. OnexrpomarnuTHas npupona ceerd. [Ipuauwn [toiirenca. 3aKOHbI OTPaXEHHS 1
TIPETIOMIICHHS. AGCONFOTHBIA M OTHOCHTEIBIBI TOKa3aTeNny npenomsenus., [loHoe BEyTpeHHee

orpaxkenue. CBeTOBOAEI.

2. KOI‘Cp@HTHOCTB U MOHOXPOMaTHYHPCTL CBETOBEIX BOJIH. BpeMeHHéLFI KOI'CpCHTHOCTD.

BPCMH ¥ JUIMHa KOrePpECHTHOCTH.




3. Ontudeckas amaHa myTH. Onruy
KapTHHBI OT JIBYX KOT€PSHTHBIX HCTOUHHK

4. Tlonock! paBHOH TOJIITMHEL ¥ PaB
5. IlpocTpaHCTBEHHAs KOTEPEHTHO(

6. llpuwnnmn Irolirenca [
pacmpocTpanenne csera. Judpakius Ope
7. Mudpakiust Gpayurodepa ot e

8. Mudpaxuns Opaynrodepa Ha oy
9. IlonsaTue o roxorpaduu.

10. EcrecTBeHHBIHN 1 TONMIPH30OBAHHE
nperoMiIeHHN. 3aKoH bprocrepa.

11. Ionspu3anus npu ABOMHOM nyd
yqd. Onrudeckas och Kpuctamia. [lomsp:
12. 3aTpynHeBus B 37€KTpPOMArHUT]
aucnepcny. Meroasl HabmoieH s ucIep
13. DnexTpoHHAs Teopus AUCIIEPCHU

14. Tlormomerue ceeta. LlBeTa Ten u

BOIIPOCHI 1 TEMBI 115

1. B uéM paznuume Mexay HH
orcuéra?

2. Chopmynupyiite IPHUHLINAI OTH(

3. Cdopmymupyiire Teopemy 11
TUWIMH/IpA.

4. ChopmynupyiiTe 3aKOHEI
IPOCTPAHCTBA U BPEMEHU CBA3AHEI C DT

5. B uéM 3aKnrovaeTcs IPUHIKAII O]

6. B 4éM paznnaue MOJIEKyIISpHO-]

7. 3anuinure ypaBHeHUE Ban-mej

PEaTbHOrO rasa oT UACAIFHOI0?
8. UTo Takoe MOBEPXHOCTHOE HATS

9. ®azoBble paBHOBecHs u (a

paBHOBecHs (a3,

10. Micrrapenue u kongencanus. 11
VYpasuenne Kianetipona-K

11.
cocroaHus). TpoiiHas Touka.

PEHECITA.

ecKas pasHOCTh Xoa. Pacuer untepdepenmonnoi

OB,

HOI'O HaKJIOHA.

Th. Panuyc KorepeHTHOCTH.

Meton 30H Openenst. IlpamonmHeiinoe
HEJs Ha KPYIVIOM OTBEPCTHH U JHCKE.

CKOHEYHO JJIMHHOU NMPSMOM IIEIIH.

HOMEPHOH Au(bpaKIIMOHHON peIIETKE.

i1 cBeT. [lomspusanust mpu oTpaXkeHuH U

enpenoMienny. OOBIKHOBEHHBIM ¥ HEOOBIKHOBEHHEIH

M3alMOHHEIE IIPU3MBL. 3aKoH Maroca.
ot Teopun MakcBemma. HopmanbHas m aHoManbHas

CHH.
CBCTA.

CIICKTP IIOIJIOIEHUS.

CAMOCTOATEJBHOM PABOTHI (CPC)

2 cemecTp
'PUUAIBHBIMA M HEHMHEPUUAIBHBIMI CHCTEMAMU

)eateapHocT I ames.

TeliHepa. BelucanTe MOMEHT WHEPUMH IHCKA,
COXpPaHEHHUS B Kakme cBoiicTBa
UMH 3aKOHAMHI?

FHOCHUTENBHOCTH DiiHIITEHA?

KHHETHYCCKOI'0 U TEPMOJIUHAMUYECKOIO METOAa?

-Baanbca s peanbHOro rasa. B udM oTimume

MCXaHHKeE.

IKEHWE XKUIKOCTU?
30BBIC Tepexonnl. Mas3pl BemecTsa. Y CIOBUS
IABJICHHE U KPUCTAJUIH3AIHA.

maysuyca. ®asoBas JuarpamMma  (mmarpamma




12. DneMeHTHI (H3MYECKOH K
HepasnosecHsle cucTeMsl. Bpems peni
13. SIznenns nepenoca. Tuddysy
Koopdunuent TtemonposomHocTy.

uHeTnky. IJoHATHE O (U3MUECKOH KHUHETHKE.
1KCaLlUu.

1. Kospuument quddysuu. TemronpoBoaHocTs.
BsskocTs (BHyTpeHHee Tperue). Koodduuuent

BA3KOCTH. [IMHAMUYECKas M KHHEMATH
14. Ilepeuncnure Bumsl medopma
Yro asnsiercs Mepoit qedopmarmii?
15. Yro Takoe MOIUTPONHEI PO
16. B 4éM COCTOMT CTATHCTHUECK(
14. Kakue maTematuaeckue oref]
BEKTOPHEIX II0JIEH B Pu3nke?
15. Ilepeuncnure xXapakTepUCT]
oIpeneeHue.
16. Kakue moss Ha3bIBaIOT HOTE!
OHEPTETUIECCKUMU XapaKTEPUCTUKAMMU
17. Kakue BelecTBa Ha3LIBAIOT C¢
18. JlaiiTe olmucanue IpaHUYHBIX
pasfielia «IpOBOAHUK-BAKYYM», «IIPOB(

1. OnemenTsl (H3EYECKON IEKTPOH
smuccHs. PaboTa BEIX0a 3JIEKTPOHOB U3 N
2. DnexTpuyYecKuii TOK B rase.
nonusanuy. [lorennuan normsanuu. Y ap
3. HecaMOCTOSITENBHBIA Ta30BBIA P
AMIIEPHAS XapaKTEPUCTUKA Ia30BOTO Pasps
4. IInazma. [onstue o muasme. Croc
1 e€ mpuMeHenue. BricokoTeMmepaTrypuas
5. JlBrKeHHWe 3apsOHKEHHOM YacTHILE
Xoma. YCKOPHUTEH 3apsSKeHHBIX YaCTHIL.

6. Tuner MmarseTuKoB. Touka Kropn. ]

7. JuddepeHIyansHoe  ypaBHEHH
ITepeurcnuTe XapakTepUCTHKH FApMOHHIYE

8. CloskeHue OIMHAKOBO HAIIPABICHI
BEKTOPHOW THarpaMMBI,

9. buenms. CroxeHue B3auMHO
KoneOaunit. Purypsr JTuccaxy.

10. Coexrp xone6anuii. [Tonsrue o py
11. 3amummTe BotHOBOE ypaBHEHHE H
12. B uém s3aximouaercs NpuHIH

1€CKas BA3KOCTb.
mui tBEPABIX Ten. Chopmynupyiire 3akon I'yka.

1ecc?
)€ TOJIKOBAHME BTOPOT0 HaYajla TEPMOJHHAMUKHI?

dTOpPbl HUCHOJB3YIOT IIPHM OIHCAHUH CKAJIPHBIX M

MK DJICKTPOCTATHYCCKOI'O IIOJSI U Jaure WM

IuanbHeIMU? KakoBa CBSI3b MEKAY CHIOBBIMH M
CHIIOBOTO IOJIS?

HETORJIEKTPUKAMH ?
YCIOBHH UIS 3JIEKTPUUECKOTO MOJSA HA TPAHMIIE

PITHUK-TUSJICKTPUKY, COUIICKTPUK-TUIICKTPHUKY.

3 cemecTp

MKH. JJNEKTPAIECKUH CIOH B BakyyMme. DJIEKTpOHHAs
feraiia.

[Ipomeccel mMOHM3amuM W pekoMOHMHAmuH. PaGota
Has HOHU3aITU.

a3psin. CaMOCTOSTENBHBIA Ta30BbIM paspsn. BomabT-
11a. Buas! paspsaios.

pOBI cosnanma miasmer. HuskoremnepaTypHas nirasma
ImIa3zMa.

I B OJICKTPUYECKOM W MAarHHTHOM HOJAX. Dddexr

lomensl. KpruBas HaMarHMunBaHmus.

FapMOHMYECKHX KOIcOAaHMH H ero peuieHue.
CKHX KOJIeOaHuUid.

IbIX (CKaTAPHBIX) TADMOHUYECKHX KoneOanuiit, Mertos

=
=

NCPIEHIUKYIAPHBIX  (BEKTOPHBIX) TIapMOHHYCCKUX

13102KeHIH Oypre.
€T0 pelueHuHe.
I CYNCpIO3WLUM BOIH M KakoBa TpaHHIEA €ero

npumerrMocTa? Jlaiite onpenenenue (hasoBoii # rpynmoBo# CKOPOCTH.

13. 3¢ dexr Jomrepa m1s 3BYyKOBHIX E
14. 3anmmumre muodepennmansaoe Y

€I'0 pCHICHHE. Pesonanc y KonebaTeIbHOM

OJIH. YIIbTpa- U HH(Pa3ByKH.
paBHEHUE KonebaHmit B KoneGaTensHOM KOHTYpe M
COHTYpE.




15. O dexr Jonnepa mis snexrpom
16. CeeToBOJEI I'eomeTprueckas
Onruyeckne HHCTPYMEHTHL.

ArHUTHBIX BOH. [1Ikarna amekTpOMAarHUTHEIX BOJIH.
PITHKA KaK IMPEJCIBHBIA CiIydali BOJHOBOM OIITHKIL

7. MuoronydeBas wnTepdepenyus. CrocoObI NOJNYy4YEeHUsST KOTE€PEHTHBIX JIydew.

Hntepdepomerpsi.

18. Meton 30 ®penernst. Crimpans Koparo.

19. Paspemarormas crrocoGHOCTb OITT
20. INonspusanms csera. EcrecTBenH
21. Iongpu3anus cBeTa IPH IIPEIIOM

IPH TBOMHOM Jydernpenomienun. OOBIKH
22. Onrtuueckas ocCb

ILUTACTUHKH.
23. MckyccTBeHHAs ONTHYECKAs
Oddert Dapanes.
24. Jucmepcus cgera.

KpucTai]
Ilonapusaropsl m amamu3aTopsl. 3akoj

HYCCKUX MHCTPYMEHTOB. ITonATHE 0 rosorpadum.

bIH 1 ITONISIPU30BaHHbIH cBet. CTeleHs HONApH3aIiiy.
JIeHuH U oTpaxeHnH. 3akon bprocrepa. Tlomapusamnua
DBEHHBI! U HEOOBIKHOBEHHEI JIy4n.

a. llomipompbl ¥ MOJAPU3ANMOHHEIE IIPH3MEL.
1 Mamoca. IlomyBONHOBbIE W YETBEPTHBOIHOBHIE

AHU3OTPOIIHS. Onrtuyeckas AKTHBHOCTBH BEILECTBA.

3aTpyNHCHUS B SIGKTPOMATHUTHOM Teopu:m MaxcBea.

HOpMaJIBHaSI W aHOMaJIbHasA TUCIICPCUH. M [CTO,Z[BI Ha6J'IIO,I[CHI/I)I JUACICPCHEL.

25. IlpusmaTryeckuii u TG paKkiuon

26. DIeKTpOHHAST TUCTIEPCHS CBETA.

27. lornomenue ceeta. 3akon Byrep

IIPUMEPHBIE TEM

. Hepnsle ns1pbI Bo BeenenHoit,
. Yuenue K.3. IlnonkoBckoro.

A

Pa3IMYHBIX Cpeax.

6. Kuneruka u TepMoarHaMuKa 61

7. Tlopsnox 1 OECIIOps/IOK B MUpE

8. DKcriepMMeHTaNIbHbIE WCCIIEN0B

CBCPHHU3KHUX YaCTOT.

9. IllapoBas MonHuUsI ¥ €& IpHUpPO/IA.

. Ou3NKa — HayKa O3HAHUS MU,
IpocTpancTBo U BpeMs B (pusmi

. MonenupoBarue mponecca pa

HBIC CIICKTPBHI.

it HBCTa TEJI U CHEKTPEI IIOTJIONMICHUS.

bl PEOGEPATUBHBIX PABOT

KC.

CIPOCTPAHEHMST YIapHOH BONHBI NPH B3pHIBAX B

DJIOTHYECKUX IPOIECCOB.
(ompImuX MOJIEKYI.
AHUA DICKTPOMAarHUTHOIO IO 3eMIM B 006JacTH

10. MaruutHoe mone 3emin.

11. Momnnus u eé npupona.

12, DnexTpHUUecTBO B KXHUBBIX OPTaHH3MAX.

13. DnexTpudecTso B atMochepe.

14, JlasepHO-HHIYIUPOBAHHEIE THPOIMHAMUIECKHE BOJIHEL
15. ®usnyeckne METONBI PETHCTPAIIIT 3EMIISTPECCHHIA.

16. TlpumeHeHwme yIbTpasByka B HHTPOCKOIHH.

Crmcox MOXeT OBITh 3HAUYHTENILHO
IPETOAABATEIIEM.

pacumpen. Temy pedepara crymenTsr cormacyror ¢




Bonpocsr npomexyrounoii arre
Bonpocer k 5K

o

1. Mexanu4eckoe mBrKeHNE Kak PO
orcyera, [Ipurnun otHocuTeNbHOCTH [y

2. MarepuanbHas Touka (sacruna). T
JlunelHas ckopocTh U JIMHEHHOE YCKOpeHN

3. TanrennuansHOe H HOpMAaIBHOE yc
KHHCMaTH4YECKUMHU BEJIMYHHAMUY.

4. ITepBerit 3akoH HEIOTOHA 1 IOHSTH!
HetoTOHa M MOHsATHE CHIIBI, MacChI 1 UMITY )]
1 NIPEICTIBI €r0 TPHMEHHMOCTH.

CTAUHH 110 HTOTaM O0CBOCHHS /THCHUILTHHDI
3aMeHYy Mo cemecTpy Ne 2

Mexanuka

crefimas hopma aBukenus matepun. CructeMa

nest. IIpeobpazosanus [ammes. Pagnyc-sexrop.

DACKTOpHSL. Pajnyc KpHBHU3HE TpaeKTOpHH.

c. HOCTYH&TCHBHOC ABHIKEHHUE TBEPIOTO TEJA.

KOpeHwusl. Ces13b MCXIy JIMHEHHEIMH U YTJIOBBIMU

¢ HHCPUHMAILHOH CHCTEMEI OTcUeTa. BTopoii 3akon

bca. YpasHenne aswxenus. Tperuit 3axon Hpiotona

3. :HeHHepHH&nBHBIe CHUCTEMEI 0TCHeTy. AOCONIOTHBIE U OTHOCHUTECJILHEIC CKOpPOCTH U

' yexoperue. CHITBI HHEPIWH,

6. Crucrema MaTepuanbHEX Touek. el
LEHTpa WHEPITHH,

7. IlonsTre aGCOIFOTHO TBEPIOTO TEIa
8. Teopema Illteitnepa.

9. MoMenT critbl. MOMEHT BMITyIThCS
BPAIATENILHOIO IBMIKEHHS TBEPAOTO Teja O

10. Fupockonuueckuii sddext. Cro6o
11. 3axon coxpanenus ummymsca u Tp
12. 3axon coxpanenus MomenTa HMITY]
13. Pabota 1 9Heprus B MexaHuKe, OHep
14. Tlonsttre cruioBoro monst. Cesizk Mexy

15. 3akoH coxpanenns MexaHHYeCKOH |

16. KonceppaTiBHEbIe 1 HeKOHCEpBATHE

CHCTEMBL.
17. 3agaun MexaHUKy XUIKOCTEH U a3
18. YpaBnerune Ditnepa.

19. YpaBreHne HepasprIBHOCTH. Ypasu

20. Cucrema ypaBHeHuit Ta30IHHAMHAKH,

(TP HHEpIuH (LeHTp Macc). Teopema 0 ABIKEHNH

. Moment uneprnu tena.

l. YpaBHEHHE MOMEHTOB, Y paBHEHHE
THOCUTEJIEHO HETOABHIKHOMN OCH.

[THBIC OCH.

THH 3ax0H HetoToHa.

IbCa,

U1 KUHETHYECKas M NOTeHIHAIbHAS,
y TOTCHITHAIIbHOM SHEPTHEN 1 CHIIOH.

VHEPTHH,

HBIC CUJIEI, KOHCGpBaTI/IBHa}I " TUCCHUIIaTUBHAsI

0B,

caue bepnymm.




21, Hupxynsuns ckopoctn. [ToTeHi]
Kyxosckoro.

22. JlavvHapHEIH 1 TypOyneHTHEIH |
23. Teuenne Baskoi xugkocty. Dop

24. TlpHHUNIT OTHOCUTENBHOCTH Difr
MOCTOAHCTBA CKOPOCTH ceeTa. [Ipeobpaso

25. Jlopenueso cokpameHue ML
26. PensaTuBHCTCKHUI uMmynbe, B3au
27. CTOIKHOBEHHE I paclaz YacTHLL.
28. COOTHOLIECHHE MEXK Y TIOTHO 3H

IT. OcHoBBI MosTEKYJIS|

|. ITonsite wpeansHoro rasza. Money
Makpockonuueckie NapameTpbl CHCTEMBI|

2. BHYTPEHHSIA 2HEPTHA HACATBHOTO
paBHOPACNPCNCIEHNA JHCPTHH,

3. JlaBnenye raza ¢ TOYKH 3pEHHS MO,
YPaBHEHHE MONEKYJISIPHO-KHHETHUECKOH T

4, ypaBHeHI/Ie COCTOAHUST UACATTBHOI(

S. [[I/IHaMI/IquKHC 1 CTATHCTHYECKH

nccnenosanvs cuctemel. [ToHaTHe 0 (yHKI]

6. ®azoroe npoctpancTso. dazoas

yCpeaHeHue,
7. Pacnpenenenne Makcsemna. Cpe;
8. bapomerpuyeckas dopmyna. Paci

. YpaBHeHue Ban-nep-Baanesca. U3

13. Oddexr dxoyss — Tomcona., Cxi
14,

15.

. Pacnipenenenne Makcgema — bon

. MeractabunbHoe cocrositue. Kpn

. BuyTtpennss sneprus peansHoro r

XapakTepucTHKA XKHAKOTO COCTOS

[osepxnoctHoe HaTsHREHMe. CHIlt
Dopmyia Jlannaca. CMaunBaHKe W KAl

AIbHOE ¥ BUXPEBOE NBIDKEHHUS. Teopema

€XKMMBI TEHEHHUS,
myna [Tyasedns.

wrerHa. Pone ckopoctu ceeta. [TocTyaar

panus Jlopenua.

1 3aMEIJIEHUE BPEMEHH.

10CBSI3b MAcChl Y OHEPTHH,

HedexT macc. Dueprus casazm.
epryuel U UMIYI6COM YaCTHIII,
PHOW (PU3HKH ¥ TEPMOANHAMUKH

YISPHO-KHHETHYECKOE TOJIKOBAHHE TECMITEPATYPHI.

iraza, Yucno creneneit cBoGOALI, 3aK0H

IEKYIIPHO-KMHETHYECKOH Teopui. OCHOBHOE
copnu.

rasa (ypasnenue Knaneiipona — Menaeneesa),

F 3AKOHOMEPHOCTH B QJI/IBI/IKG. CraTucTHYeCKHH METOA
HW pacripeneiicHus.

TOYKa, (hazoBas sdeiika. CTaTHCTHYECKOES

HHE CKOPOCTH MOJIEKYJI.
peaciicHue Bonbumana.
BIIMaHa.

PTEPMBI pEAJIBHLIX I'a30B.
ITHYCCKOC COCTOSTHUE,
d34.

DKEHHE T'a30B U MIONYYEHNE HU3KHUX TEeMIIEpaTyp.

1151, BAVXKHII MOpsIoK.

I, BOSBHUKAKIIHUEC Ha KpHBOﬁ IMOBCPXHOCTH KHIOKOCTH.
IDHBIC SIBJICHMI.




16. Kpucrammueckas pemerka. Jlan
TBEPIBIX Tel. 3akoH ['yka.

17. ®a3sl BemtecTa, cnapenune 1 ko
ayarpaMmma.

18. Ilonarre cronkHOBEHHUS. YIIPYroq

19. IlpunensHoe paccrositue. DPdhek
¢Bo6oaHOTO Mpobera.

20. fIsnenue nepenoca — auddysus.
21. SIpnenue nepenoca — TEMIONPOBO)
22. SIpneHue 1epeHoca — BA3KOCTb.

23. OCHOBHBIE TEPMOJUHAMHYECKHE I
YpaBHeHue IePBOro Havana TEPMOAUHAMU

24, 3aBHCHMOCTD TEILIOEMKOCTH HJIed
CoBepIIaeMas ra3oM MpH H30IMpoIeccax.

25. Aprabatuueckuii mpomece.
26. O6paruMble 1 HEOGPATUMBIE PO
27. uxn Kapuo u ero KITJ] s unea
28. [puHnwmir AefCTBHS TEIIOBOTO B
29. Dutporms. 3aK0H BO3PACTAHHUS JH

30. Cratucruueckuit Bec (TepMoauHa)
TOJIKOB4HUE BTOPOTO Hadasla TEPMOUHAMH

Bonpocer k
IIL. Daexrps

1. 3axon Kynona. HampsxenHOCTS 3]
SIEKTPOCTATHYECKOTO ImoJIs. [Ipuaiwn cyrig

2. Ilorok manpsoxenHocTH. Teopema |

3. Ilpumenernne Teopemsr ['aycca ms

4, PaboTa CHII 3JIEKTPOCTATHYECKOTO
'3JIEKTPOCTATHIECKOTO TOJIS.

5. INorennuman. PazuocTs moTeHIHANIQ

QJICKTPOCTATHYICCKOI'O T10JIA.,

6. CBOGOIHEIC U CBSI3AHHBIE 3apAEL H
DIIEKTPOHHAS ¥ OPUEHTALMOHHAS ITOJISIPHU3all

HUH TIOPANOK. YIIpyrast ¥ IacTuueckas gedopMans

naexncanus. ITnasnenue u Kpucrain3anud, ®azoBas

c 1 HCYIIPYTro€ CTOJIKHOBCHUS,

I'MBHOE CCYCHUC paCCesaHUs, Cp@I[HHH JJINHA

NTHOCTE.

IOHATHA: BHYTPCHHSS DHEPI'UsL, 1)8.6OT8., TCIJIOTA.
IKH.

IIBHOTO Ta3a OT BHJa nporecca. Pabora,

eccel. Kpyrosoit mponecc (uxr).

IILHOT'O I'a3a.

MTaTe/Isl ¥ XOJIOAUIBHON MAIIUHEI,
[DOIUH,

MAYCCKaa BepOHTHOCTB) . CratuctHyeckoe
KH.,

K3ameHy 1o cemectpy Ne 3
IY€CTBO U MATHETH3M

[CKTPOCTATHYCCKOI'Q TI0JId, [Torsarue
PHO3KUIUN 3JICKTPHYCCKUX MOJIeH,

"aycca [ SJIEKTPOCTATHYECKOTO TIOJIS B BAKYyMe.
pacyeTa nosei.

roJist, L{upKyIsIust HanpsiKeHHOCTH

B, CBA3b MEXAY ITOTCHIIHAJIOM M HaAIIPSKCHHOCTHLIO

BemecTre. THIEl quanekTpukos, MonHas,
[HH,




7. lonspu3oBaHHoOCTb. JIU3NEKTpH
OT TEMIIEPATYPEI.

8. Teopema "aycca st snekTprued
cMellieHre. JIuanexTpuyeckas IpoHNIAEM
JM3JICKTPHUKE,

9. I'parvaHbIE YCIOBHS ISt 3ICKTP
JUJICKTPUK 7.

10. Pacnipenenenue 3apsaoB B IpoBc

[ 1. D1eKTPOeMKOCTE yeqMHEHHOTO [

12, Oneprust 3apskeHHBIX YeAHHEHH
KOHZICHCaTOpa. OHEPTHS 3IEeKTPUIECKOTO
T1OJIs1.

[3. XapakTepHCTHKH 3NIEKTPHIECKOr
MOTEHUWANIOB, UIEKTPOABHIKYLIAS CHJIa, HY

14, Knaccnueckas a1ekTpoHHas Teop)
HELOCTaTOYHOCTb.

15. Bemson 3axoroB Oma 1 Ixoyis — J]

16. Mlonnszauns mosekysn u aTomos, p
HOHW3ALMS,

17, HecaMoCTOSTENbHBIN U CAMOCTON

I8. ITonsaTre o mnasme. Crioco6s! co3
Hebaerckuit pannyce sxpannposanus, [lna:

19. HuskoremneparypHas nasma u ¢

20. BeicokoremneparypHas mnasma.

TCPMOAACPHOTO CUHTE3A.

21. 3axon Amniepa. Marsuutnas uuiy
1107151, [IpMHNMI CYNeprio3uLHyY MATHUTHAI

22. MaruuTHoe NoJie NpsIMOITMHERHOT

23. Hupkynauus BexTOpa MarHUTHOM
JUIMHHOT'O COJICHOMIA M TOPOH/IA,

24. MarauTHOE B3aUMOAEHCTBIE TOK(

25. IHBapHaHTHOCTH 2JIEKTPHUECKOr)
MarueTnsm Kak pensTHBHCTCKUH 3 deKT.

1CCKas BOCIIPHMMYHUBOCTE BELIECTBA M €€ 3aBUCHUMOCTh

KOro Iofis B AU3JCKTPHUKE, BIIGKTPI/I‘ICCKOC

THCCKOTO I10JIA HA TpaHULE pasacia “HI/IBJ'IGKTPI/IK =

1.

POBOJHHKA, CUCTEMBI ITIPOBOAHHUKOB U KOHACHCATOpa.

IO IPpOBOAHHMKA, CUCTEMBI IIPOBOAHHKOB H

D TTOMTST M YCTIOBHS €r0 CYUIECTBOBAHHUS. PasHocTs
IIPSDKEHUE,

A JJICKTPONPOBOANMOCTI METAJIJIOB 1 €€

CHIA U3 3JICKTPOHHBIX HpeﬂCTaBHGHI’I]"JI.

cxomOMHaLya noHoB, PaGoTa nonusaunn, Yaapras

reJBEHBIN Ta30BbIE pa3psibl.

TaHWs TU1a3MBl. KBa3sMHERTPanbHOCTD MI1a3MEL.
MEHHAas 4acTOoTa.

IC TIPUMEHCHHE,

[pobrema OCYLICCTBIICHNUS YIIPABIAEMOT O

cLns. 3axon bro — Casapa, [TonsTue MarHnTHOro
X 110J1e. MarduTHbIM MOMEHT.

O 1 KpYTrOBOI'O TOKOB,

MHAYKIOHWH, 3aKOH MOJTHOrO TOKA. MarnuTtHoe none

B M COMHHUIA CHJIBL TOKA - amrIiep.

3apsaa. BI/IXpCBO@, I1OJI€ IBUXKYLICTOCA 3apsaha.

OCTb cpefibl. HanpsaskeHHOCTD BlIeKTprYeckoro mos B

VIHUKE. DICKTPOCTATHHYECKOE MTOJIE BHYTPH U CHAPYKH
MMPOBOHHKA, DJNEKTPOCTATHYECKAS 3AILMTE

1058, O0BpeMHuas MIOTHOCTD SHCPI'MH 3JICKTPHYCCKOTO



26. [IBroKeHHE 3apsKEHHBIX 9aCTHIL
27. Oddexr Xomna, [TpuHmn geder
28. TIOHATHE MAarHWTHOTO MOMEHTA
29. MHKpo- H MakpOTOKH. Monexyn

30. 3aKOH IONHOIO TOKA IS MATCHUT
nons. MarHuTHasi poOHHLAEMOCTS Cpe/bl]

I

31. T'paHnyHBIE YCIIOBHS TS MATHHTH(
32, Tamel MarHeTnkos. Kpusas Hama

33. OneiT Qapanes. MarHUTHBIN 10T
SJICKTPOMArHUTHOW UHAYKUMH, [Ipasuno J

34. CaMOMHAYKLHS 1 B3aMMONHAYKI
Toxu pasMbIKaHUs ¥ 3aMbIKAH KA,

35. Oneprus MarHuTHOro nosist, Q6L
IV. ]

1. CBOGOMHEIE 1 BLIHYXKICHHEIE KOTIE
MX XapaKTCPHCTHKH.

2. DHeprus rapMOHHUYECKHX MEX aHu
8HTapPMOHKUYCCKOM OCLUHUILIATOpE.

3. Crnoxenue 0IMHAKOBO HAMPABIICHH]

4. CioxeHne B3aHMHO IIEPIeHINKY/]
Jlnccaxy.

5. 3aTyxalolKe MEXaHIECKHE KOIE
TIOTapU(PMUUECKIH IEKDEMEHT 3aTyXaHus N

6. BeIHY)XJIeHHbIE MeXaHNYECKHE KOJ
MEXaHHYECKUX KOoneDaHusx.

7. Mexanudecknit pesonanc. Pesonal
BBIHy)XIAIOILCH CHIIbl M CKOPOCTH MPH MEX?

8. Mexarnam o0pa3oBaHus MeXaHn
MONIEPEYHBIC BOJIHBL. BonmHoBoe ypasHeHMe
XapaKkTePUCTUKH.

9. ®asoBas CKOPOCT M AMCIEPCHS BC

10. MousTne 0 KOrepeHTHOCTH, Wntep

B JJICKTPUYCCKMX U MArHUTHBIX TIO/ISX.

BT YCI(OpI/ITeJIeI;'I 3APOKCHHBIX YaCTHIL.

TOMA.

{IPHBIC TOKH. MarnurHas BOCIIDUMMYHMBOCTE BEILECTBA,

I/IHIL)/KLII/IH MarHUTHOIQ I1OJIsI B BELIECTRE,

'O MOJIS Ha TPAHWIIC pasziena [ByX Cpesl.
rinynsardua. Touka Kiopw, JloMeHBI,

oK. OC nnaykunn, OCHOBHOM 3aKOH
[eHua,

s, I/IH,H)/KTI/IBHOCTB N B3aUMHAasI HHIYKTUBHOCTb,

MHaA TIJIOTHOCTh OQHEPIrUH MarHUTHOIO 1104,

{01e0aHIST M BOJIH DI

DaHU, rapMOHI/ﬂIeCKI/Ie MEXaHNYeCKUe KonebaHns u

icckux kosebanui. [TOHATHE O TADMOHMYECKOM H

IX TapMOHHWYECKHX KojeOanmnit, Buenms.

FIDHBIX TaPMORMYCCKUX KonebaHuH, Durypo

bauns. Yacrora, ko3pPuuneHT 3aTyXaHus,
IEXaHUYECKUX KOTeOaHmi,

[eOaHns. AMIUIHTYIA ¥ (a3a IPH BBIHYKICHHBIX

ICHBIC KPHBBIE., CooTHourenus MCXIOY ('baSaMH
HUYECKOM pe30HaHce,

CKUX BOJTH B yripyro# cpexe. [Tpoaonsusie u
1 CTO pelIeHue, apMOHUYECKHE BOTHET M HX

JIH. BOJIHOBOM Maket ¥ rpynmnopas cKopocTs.

Depentns BonH, CTogUNE BOTHEL

HOI'0 MOJIA B BEUIECTBE. HaHp}I)KE‘HHOCTb MAaramMTHOTO



I'l. Konebarensrsrii xontyp. Tapmo
XaPAKTEPHCTHKH,

12. 3aryxaronue s1eKTpOMarHUTHBI
TIOrapU(PMUIECKHH NEKPEMENT 3aTyXaHHUs
K0JIe6aTENBHOTO KOHTYpA.

I3. BeIHY» AGHHbIE DJIEKTPOMArHHTH
3JIEKTPOMArHUTHBIX KONebaHuH,

14. @apaneeBckas ¥ MaKkCBETOBCKA
Tox cmeutenns,

15. Cucrema ypasHenuit Makcsesnnal

l6. BonmHoBoe ypaBHeHue mis JJIEKT]
pacIpoCTPaHCHNSA BJIEKTPOMATHUTHBIX BOJ|

17. OcHOBHEIE CBOICTBA 9JIeKTpOMar
SJICKTPOMArHUTHBIX BOJTH, Bextop TToinTs

I. OnexrpomaruuTHas npupona cser
npenomiieHust. AOCONIOTHEIA U OTHOCHTE)II
oTpakenne. CBETOBOIEL.

2. KorepeHTHOCTS 11 MOHOXpOMATHY
Bpems n pinna korepenTHOCTH,

3. Ontunaeckas anuna mytn. Onrhye
KapTHHE] OT IBYX KOT€DEHTHBIX UCTOYHUKY

4. ITosock! paBHOM TOMIKMHE! 1 paBH
5. TIpocTpancTBeHHAS KOTEPEHTHOCT

6. Ilpuuuun Tiolirenca Dp
pacrnipocTpanenue cBeta. Judpaxumns Open
7. Dudpaxums Opaynrodepa ot Gect

8. Hudpaknust Gpaynrodepa Ha o

9. TlonsTye o ronorpadum.

10. EcTecTBenHbIN 1 mOIApH30BaHHbI]

npenomaeHun. 3axon bplocrepa.

I'l. Tlonspusaumn npu aoiHOM Jyuel
nyun. OnTHYECKas OCh KpUCTaIa, Tonsipud
12. 3arpynuenus B 31eKTPOMATHUTHC
mucrepcun. MeTosel HabnroAeH s aucIepC

IHIeCcKre JJICKTPOMArHUTHBIE KOJIEOAHUS W UX

P konebanns, Hactota, kospduunent 3aTyxanus,

SJICKTPOMAarHUTHBIX KoJiebanmit. JloGpoTHOCTS

bIc Komebanns. AMIUTHTY A 1 (a3a BBIHYKICHHBIX

| TDAKTOBKH SIBJICHUS BHCKTpOMal"HI/ITHOﬁ HHIAYKIVN.

OneKTpoMarHuTHoE noje,

OMarHUTHOTO TONA W ero pewerne. CKopocTs
H B Cperax.

IMTHBIX BOJTH. 3HCpFI/Iﬂ M TTOTOK 3HCPIrun
HTQ, VIMH}/HBC JICKTPOMArHuTHOTO TTOJI4.

V. Onruka

a. [puHumn TrofireHca, 3akonsr otpaxenns n

LHBIH MToKasaTenu npenomnenus, [Tondoe BHYTpCHHEE

10CTh CBETOBBIX BOJH. BpeMeHHAs KOrepeHTHOCTD,

Liast pasHOCTh Xoaa, Pacuer HHTEp(epeHInonHoM
B.

=

PIr'Oo HAKJIOHA,

b. Pagnyc korepentHocTH,

Hesl.  Merton  3oH  penens.
€Il Ha KPYTJIOM OTBEPCTHH H JHCKE,

OHECYHO JUTMHHOW MpPsIMOM ILENH,

[Ipsimonuneitnoe

PMEPHOM AN(PAKLHOHHOM pelreTke.

ceer, [Monapusanus npu oTpaskeHHH

IpenomaeHnu. OObIKHOBEHHBIN U HEOOLIKHOBEHH b1
alMOHHBIC NPM3Mel. 3akoH Majoca.

i Teopun Makceemta, HopmankHas 1 anomanbHas
11,




13. Dnextponnas Teopus aucnepcui

14. Tlornowenue ceera. I1Bera Ten i

7. YHEBHO-METOJNYECKOR
AACHUITIJIMHBI ( MOAYJIS1) ®U3H

a) OCHOBHAS JIMTEPaTypa;

1. Tankwun, Aprkaauii ®exoposuy, Jlex
[anxnn, H. C. TTpokouesa ; Brannmupcx
Asnexcanapa I'puropbesnya n Huxonas I
Bnangumupckuit rocynapcTBEHHEIH yHUBE
I'prropsesnda Croneroseix (Bal'y), 2014
Bepcus .— bubnnorp.: ¢. 85,

Wsnanwe ga np. Hocutene: Jlekui |

!

CBETA,

CIIEKTP MOTJIOWECHHS,

U MTHOOPMAIIMOHHOE OBECHOEYEHUE

IKA

JIUTEPATYPA

i 1o ¢wsnke. KsanTtosas v sinepuas gusnka/ A, ©.

IH TOCYIapCTBEHHBIH YHUBEPCUTET UMEHN
nropeesrya CrosieToBex (Bal'Y) . — Brnagumup
curer nmenn Anekcannpa I'puropsesuda n Hukomas
— 86 ¢. 1 v, Tabn, — Wmeercst anekTporHas

10 Qusnke. KpaHtosas y suepaas ismicad

[Daexrponnstii pecype] / A. @, languin, b

. C. [porowesa . Boagnmupekuil rocynapersenmii

YHHBEPCUTET umMenn Ancikcannpa | piropi

eBrYa U Hikonas I'puropeesrua CTONCTOBEBIX

(Bal'Y) .— Bnampimup. 2016 — ISBN 97

2. Kymm, Anexcanap AnexceeBuu, Y
dusuke / A. A, Kynuw, JI.B. ®ypos; Bn
Bnagumup: U3n-so Bal'y, 2017 — 128 ¢

3. Kymum, Anexcanap Asexceepuy. @
MaTepHaly, MPaKTHYECKUM 3aHATHAM WU
AU CTYAEHTOB JHCTAHLUHOHHOW (OopMh
Bnagumupckuit rocynapcrsennblit ynuse|
['puropsesnua Cronerossix (Bal'y), Kag
Kynauwa .— Bnagumup : Bnagumupcxuii
I'puropeesnya u Hukonas I'puropsepnua
Wnmeercs nekTpornas sepeust .— bubiuo

M3nanne na ap. nocurene: Busitka

8-5-9984-0654-6.

"1e6Hoe mocobue A1 caMOCTOSTENLHOH paGoTEl 1o

1M, roc, yu-t umeHn A, I'. u H. I". Ctonerossix,—
ISBN 978-5-9984-0822-9

M3WKa | METOOMYECKHUE YKa3zaHUs K TECOPCTUUCCKOMY

SATAHUAM, TECTam, KOMIIIICKCY na6opaTopHle pa60T

obyuerna / A. A. Kymum, JI. B. Ipyackas ;
CUTET MMenu Anexcanapa [puropbesnuya u Hukonas
eapa oOniei ¥ npuKknagHoON (pU3MKM | oA ped. A. A.
TOCYyAapCTBEHHLIA YHUBEPCHTET HMEHU AJieKcanpa
Cronetoserx (Bal'VY), 2013 .— 214 ¢. : ui., tabn. —

rp..c.211-212,

[DnexTponnblil pecype] @ METOAMUECKIE YKA3AHHS K

TCOPETHYRCKOMY MAaTepiiany,

HpaTiyed

KHM  S3AHATHAM M 3alaHHAM, TeCTaM, KOMILICKCY

1a00paTopHBLIX padoT s CTYAEHTOB JIHC

AHUMOHHOE (hopmMbl 00vuenus / A. A, Kynuw, J1. B

['pynckas ; Buagnmupeknit rocyaapersen

IBLA_YHUBEPCHTET uMeHn Asekcanapa [ puropbesrua

n Huxonast Tpuropsesnua Cronerossix (3

AY), Kaenpa obuieh v npuknajuioit dusuku | noa

pea. A. A, Kymnma .— Bragumup, 2013,

4, duzuka ;
[ankuu

MCTOONYECCKHUE yKazaHm Fin)|
[ 1p.]

3

Brnamumupcknii

$usukn .— Bnagumup @ Bramumupcknii

rog
['puropsesuya n Hiukonas ['puropnesna (

fi. TOATOTOBKM CTYHAEHTOB K TecTUpoBanuio / A, @,
YAApCTBCHHBIN YHHBEPCUTET WMEHH AJeKCaHApa
Cronetosrix (Bnl'Y), Kadenpa ofuteit n npuxnansoi
FOCYNAapCTBEHHLIN YHUBEPCUTET UMEHH AJICKCAH/pa




['puropeesrua u Huxonas ['puropresutia Croserossix (Bal'Y), 2013 — 243 ¢, ; un, —
WMwmeercs snexTponnas Bepcust.— bubudrp.: ¢. 242,

Wspanue Ha 1p. HocuTene: Pusuka [ InexTporipii pecype| | METOMYECKHE Yia3aHHs 104

NOATOTOBKU  CTYJICHTOB K TCCTHPOBATII

0 [ A, D Tankuu [n ap.] : Brammnpexnii

FOCYAAPCTBEH LI YHUBERCHTET HMEHN MAdtexcarpa 'puropnesiua v Hukonas [‘puropsesiua

Croneroseix (Bal'Y). Kadeapa o0uwedl 1 fipriiaaoi Gusnky . — Braanmup, 2013,

0) JlonmomuurensHas JMTepaTypa (1o BEIGQPY U peKOMEHAALAAM JIEKTOpa)

L. Tamenu, Apkaawuii D®epoposuu, Jlex|r

Fankun

1 110 ¢usuke @ B 4 4, ; [yuebroe nocobue] / A. @,

;  Branmmupcxuil rocymaperijenmprit yausepenter  (Bal'Y) —  Bragumup

Bnagumupcexuit rocynapersenupiii yHusepcurer (Bal'y), 2004-2007.

Y. 2: Monexynspuas ¢husuka u TEPMO/IFTHAMKKA [DJIEKTPOHHBIA pecype] .— DNEKTPOHHbIE
TCKCTOBBIC NaHHBIe (1 (aiin : 5,37 M6) .— 2005 .— 77 ¢. : wy, — 3arnaBue ¢ THTyna 3KpaHa .—
ONEKTPOHHAS BEPCHS ITeYaTHOM nybiankafiuy .— bubnuorp.: ¢. 76 — CpoGomHelit focTyn B

SJICKTPOHHBIX YHTANBHLIX 3ai1ax GUBITHOTHK

1 .— Adobe Acrobat Reader 4.0 — ISBN 5-89368-

543-1 .— <URL:http://c.lib.vIsu.ru:80/han 11¢/123456789/469>,

2. Illpokowesa, Hagexna Cepreesua. |[CGopHHK 3a1au TI0 ¢usuxe / H. C. Ilpokomesa :

k]

Bnamumupckuii rOCynapCTBeHHBI yHuB¢peuter (Bal'V) — HUsg, 2-e, wmenp, mojgon. —
Bnamumup © Branummpexuit FoCynapcTRenHst yuupepeurer (Bal'y), 2010 — 65 ¢, —

VimeeTcs anekTponnas sepenst .— bubnnor

Wsnanne Ha ap. mocutenme: CHopHuk 3

D.c. 64,

aq o (usrike [Daekrponnsiit pecype] / H. C.

Lpokowensa ; Bnagumupexwuii rocyaapersel

il ynusepenrer (Bal'Vy) . — Baauimup, 2010 —

[SBN 978-5-9984-0043-8,

3. Yepros A.I'.3amaunux mo $usuxe: Ydebuoe rocobue s BTy30B / A. I'. Uepros, A. A.
BopoGees. — 8-¢ usn., mepepa6. U gom. — M. :®usmarant, 2007, — 640 c. ; wi., Tabn. — ISBN 5-

94052-098-7.
4. Imutpnesa, Enena Banepbesua. Vv
Hmutpuesa, B. C. [Tnewmusues ; Bragumi

Brnannmup : Bramumupceknit Focynapcteehinb yHmnBepenter (Bal'y), 2009 .— 143 ¢. :

ieOHOe nocobue 110 dusuke : mexanuka / E. B.

PCKHIA rOCYNapCTBEHHBIH yHUBEpPCHTET (Bal'y) .—

3]

Ta611. — Mmeercs anekTponHas Bepcus . — bubnuorp.: c. 143,

M3ganue na Ap. Hocurene: Yyebuoe nocof

e 110 Gusnke [Daekrponnstii pecype] @ Mexanuia /

L. B, Jimarpuena, B. C. [lneinsues ; Bia

LUMUPCKUA FOCYAAPCTBCHHBLIA yunBepcenTer (Bul'yY)

— Buaaumup, 2009 — ISBN 978-5-9984-.

5. Cagenaves U.B. Kypc obmeit busznku
CaBenbes. — 7-¢ usn., crepeornn. — CIT6.4
(Knaccuueckas  yueGras JTUTEparypa 1o
nareparypa), — ISBN 978-5-8114-0629-6.

6. Kapenosa, Ceernana BukToposna, P

nabopaTopHLIM pabotam 1o pusnxe / C. B,

Buagnmupcrnit FOCYNapCTBEHHBIN yHUBEP

N005-6.

© yuebHoe mocoGue anst Bry308: B 3 1. / U, B.
Jlane, 2007 — (JTyumve knacchueckue Y4eOHUKH)
(usnke) (YueOumxu s By30B, Criennannuas

131K TBEPAOrO TENA | METOAMUECKHE YKA3ZAHMA K
Kapenosa, H. C. lpoxomresa, E. JI. llamarnckas ;
curer (Bal'Y), Kadenpa ¢usuxy wu NPUKITaAHOM




Matematuky ; nox pex. C. B. Xapenoso
yausepeurer (Bal'V), 2010 — 39 .

Bubmorp.: ¢. 38. Usnanue wa ap. HOCHT
METOJMYECKUE yKazaHus K jabopaTopHH

i .— Bramumup : Bragumupckuii rocynapcTBeHHBIH
© wr, tabn. — VIMeercst aNeKTpoHHas BepcHs —-
ciie: @usnka TBEPAOrQ Teja [DIEKTPoHHEIH pecype] :

M_pabotam 1o ¢usuxe / C. B. XKapenosa, H. C,

[Ipoxouresa, E. JI. Illamanckas : Bma

[UMUDPCKHH rocylapcTBeHHBIN yHusepeuter (Bal'y),

Kadenpa dusuku v npukianioi maremari

ke noj pen. C. B, JKapenosa .— Baagumup, 2010,

7. Tpodumona T.U. Kypc ¢usuxu; yuef

u3J., crepeoturl. — M.: Axkagemus, 20
npodeccronanpaoe 06pasosanue). — [Ipes

10.
M. yka3.: ¢. 537-549. — ISBN 978-5-7695-7601-0.

Hoe mocodue ang By3os / T. M. Tpodumona. — 18-¢
— 557, [3] c.: wn, noptp., tabn, — (Bolcmee

8. JKapenosa, Csersiana BuxropoBnp. ®usnka atomMoB u MOJIEKyYJl. fnepHas ¢uswka

[OnexTponHEIi pecypc] : MeToaudeCKyE Y
Kapenosa, H. C. Ilpoxomesa, E. JL
yausepceuter (Bnl'Y), Kadempa ¢usuxi

ikasaHus K JabopaTopHBIM paboram o ¢usuke / C. B.

[lamanckas ; Bnamumupekuif rocynapcTBeHHEL

i W NpPUKIaIHOM MaremaTwuku ; mox pex. E. JL

Hlamarickas .— ONEKTPOHHEIE TEKCTOBbiC mamHble (1 Gaiin : 431 K6) .— Biagumup :
Biiannvmupeku#i rocymapersenssii ynms¢penter (Bal'V), 2010 — 38 c¢. un., tabyi. —
3aruaBue ¢ THTYJA 3KpaHa .— DJIEKTPOHNAs BEPCHS IIEUaTHOH nyOimkaiuy .— bubmorp.: c.
- 36 — CBoOOTHEIH JIOCTyTI — AdobeAcrobatReader 4.0 —

<URL:http://e.lib.vlsu.ru/bitstream/123456

789/2065/3/00706.pdf>.

HUnrepHeT-pecypenl
KT (OKypran Texunueckoit husuxn).
Hcronp3oBanne paznoobpasHpix y4ucOH
- ocpeacTBoM nporpamMmsl WinDjVie u apy

8. MATEPUAJIBHO-TEXHNYE(C
(MOAYJIsT)
JIeKIIMOHHEIE ayAUTOPUH OCHALIEHEI

. HIPOCKIITMOHHELIX CUCTEM, IIPOCKTOPOM U HOY

- 1abOPATOPHEIX 3aHSTHH, OCHAIICHHAS COB])
- OOBENVHEHHBIMU B JIOKAIIBHYIO BEIYHCITHTE
- CHCTEMHBIM M IPHKIAJHEIM [TPOTPaMMHEBIM

- MoneKyapHO# u3nkn(428,429), snextpol

Ilporpamma cocraBiaeHa B COOTBETCTB

123.03.01. «HauoTexnomoruu u MHKPOCHCTS

 Pabouyio nporpammy cocrasmn  *- I

DieKTpoHHAst Bepeust hitp://journals.ioffe.ru/jtf/
bIX MATEPUAJIOB MOJIYYEHHBIX W3 CAliTOB MHTEpHETa
FHX [IPOTPaMM,

KOE OBECIIEYEHWE JMCHUIIJINHBI

NocKkaMu (I MapKepa HITH Mejla), SKpaHOM A
10ykom (B-3, 422-3, 425-3). Aymuropus nnd
CMEHHBIMH [IEPCOHAIBHBIMI KOMIIBIOTEPAMH,
[IBHYIO CETh M YKOMIUIEKTORAHHBIMH HEOOXOIUMBIM
obecnieuenneMm (419-3). JlaGopatopuy MEXaHUKH U
narneTnsMa(425,426), onrukn(422,424).

pu ¢ tpebosanuamu OI'OC BO no nanpasnenuio
MHasl TEXHHKa

Penemsent ot vk Poaca /H C»H'N/

/Wﬂ» B./
[ 'Jd

/fo(/p(/c/!vlt)/( ,»dv/:(f

TlporpamMma paccMOTpeHa 1 onobpena Ha 3
[Tporokon N &

1

BaBCI{yH)IHI/II\/’I kadenpoit

OTA¥,08. Jpf § Tdja

O C‘/’)Kﬁ z/"?///7 /)C”"g%,(f/b/éﬁ) 14

acestanny xadenpel «O0mas u npuikiangas Gu3nKay




PaGowas mporpamma paccMoTpeHa 1 040GpeHa Ha 3aceaHiHK YIeOHO-METOMNIECKOH KOMHCCHHI
Hanpasnenus 23.03.01. «HanoTexHONOTHI 1 MUKPOCHCTEMHAS TEXHHKAY
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/(:V

JIUCT HEPEYTBEPKJIEHUSI
PABOYE [TIPOT'PAMMBI U CIIUTIINHBI MOAYJIsT)

Pa6ouas nmporpamma onoGpena Ha yueOHBIH roj
[IpoToxon 3acenanus kademper Ne oT roaa
3aBeyromuii kadeapoit

PaGouas mporpamma omoGpena na yueOHBIH roj1
[IpoToxon 3acemanus kadenpur Ne oT roaa
3asenyromruit kKadheapoi

PaGouas nporpamma o106peHa Ha yueOHbII roj
IIpoToxoin 3acenanust kadenpsr No oT roja
3aBenyrommii xadeapol

Pa6ouas nmporpamma ooGpena Ha yueOHBIN 1o
lporoxon 3acemannst kadeaper No oT roza
3aBenyrouuii Kadenpoit

Pabouas nporpamma onoGpena Ha yueOHLIH roj
ITporoxon 3acemanus kaheapsr Ne oT roja
SaBenyromuii Kademapoi

- Pabowas nmporpamma onoGpena Ha yueOHBIH Toj|
' IIporokox 3acenanus kadeapor Ne or rona
3apexyromuii kadenpoi




