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1. IIEJIN OCBOEHMUSI U CIIMTIJITHBL.

Lensamu  ocsoenns mucuunmuan  «Duzukay ABJIAeTcA  obecrieuenne Gyaymero
CHCLNAIMCTA HAY4YHOW (u3ndeckoil GA30H, Ha KOTOPOH B BBICIUEH TEXHHYECKOM MIKONE
CTPOMTCH OOLICUHIKEHEPHAS U CIIENHabHAs TOArOTORKA. Iocnenosarensroe n3yuenue dhusukn
BEIPAOATHIBAET CHEUM(HUCCKUN  MeToj MBILICHHS, (HU3MUECKYI0 HHTYHIHIO, KOTOpBIe
OKa3BIBAIOTCA BCCbMA IJIOLOTBOPHBIMH| M B JPYTHX Haykax. CIEMUaauCThl, [OMydHBIIHeE
WIPOKOE  (PH3NKO-MaTeMaTHIeCKoe 00pa3oBanme, MOTYT CaMOCTOATCIIBHO OCBAaWBaTh HOBBIC
TCXHUHMCCKNE HATIPABICHMS, YCIEUIHO P{0OTaTh B HMX, JErKo NEPEXOMUTEL OT PELICHHUS OIHHX,

3afau K IPYruM, UCKaTh HECTAHAAPTHBIY M HETPAXMIIHOHHDIE IyTH, YTO OCOOEHHO BaXKHO I

l'[pOCbCCCI/IOHaHBHOI\/'I MOOHILHOCTH CIICOUAINCTOB B YCJIOBHAX YCKOPEHHOTO Pas3sBUTHA TEXHUKH.

3agauy AMCUMIINHBI;
® TCOpETHHeCKas [IOArOTOBKA B OPNACTH (DU3MKHM, MO3BOJIAIOIIAS Oymymmm nHkeHepam
OPHEHTUPOBATECA B [I0TOKE HAYYHOH M| TEXHHYECKOH MH(BOpPMAUMH obecrieynBaromas 1M
BOSMOKHOCTb HCIIONB30BAHMS HOBbIX (DUPHYECKNX TIPUHLIMIOB B Tex 00/1aCTAX, B KOTOPBIX OHM
COCLMANTN3UPYIOTCS;
* (OpMHpOBAHKE HayYHOTO MBILINICHUS, B 4aCTHOCTH NPaBUILHOTO TTOHUMAHUS TPaHUI]
TPAUMEHUMOCTH DA3JIMYHBIX (QU3MYECKHY MOHATHI, 3aKOHOB, TEOPUH W YMCHWSA OLIEHHBATH
CICICHL OCTOBCPHOCTH PE3yIbTATOB, IOAYYEHHBIX C TOMOLIBIO OKCIIEPUMEHTANLHBIX HIIH
MaTeMaTH4YECKUX METONOB HCCIEN0BAHMUS ]
® BbIPAabOTKA MPMEMOB M HABLIKOR pelUeHwMil KOHKPETHBIX 3a/ay U3 pasHelx objacreit
(H3MKH, TOMOTAIOIUMX CTYACHTAM B HaTbHeHuem peuIaTh HHKEHEPHBIE 3a1a4H,
* OSHAKOMJICHME CTYICHTOB C COBJ)CMEHHON HayuHOIT anmaparypoii u BbIpaboTKa y HUX
HATGANBHIX HABBIKOB MPOBEACHMS 3KCTIEPHMEHTANIBHBIX HAYYHLIX HCCIeIOBAHNMA pa3IUYHBIX

(H3UYECKUX SABJIEHMIT U OLIEHKH NOrpeIHqCTEH U3MEPEHHMI.

2, MECTO TUCHUTIJINHLI B CTHYKTYPE OTIOTN BO

Baxcmas 1ens Beicurero o6pasosanmy — IOJIyYNTh HAYYHOE NPEACTAaBIEHHE O NPHUPOLE U
METOMax ee¢ mosHauus, Pu3MKa KAk Bejylas Hayka o NIPUPOLE HMIpaeT IVIaBHYIO DOJIb B
AOCTUKEHUM DTOH LieH.

Hncuunnmnna «®Du3uka» OTHOCHTCA K 6a30BOH  44CTH 6aoka B.1  ocHOBHO#
NpOdeCCHOHANIBHON  00pa3oBaTelILHOMN nporpamMmel.  M3ydeHne AMCHUMIUIMHBI TIPOXOAMT BO
BTOPOM M TPETBEM CEMECTpaXx.

Visydenne mmcuunmmusl npexnonara¢t Hamiame Y CTYIEHTOB IpPOYHBIX 0a30BBIX 3HAHUI
LIKOMLHOH (hH3KMKK 4 TakKe (yHAAMEHTAIBHEIX 3HAHMH [0 MaTeMaTHKE.

Hns yernewmnoro ocgoeHus Kypca Qu3MKH CTyIeHTaM HeoBXOMMO 3HATD COOTBETCTBYIOLIHE
Pa3saeibl BLICINEH MATEMATHKHN
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. DJIEMEHTHI TCOPUX BEPOSTHOCTEN H

3. KOMIETEHIMHN OBYYARUIEI
OCBOEHWs JUCHUIIJIUHBI (MO/]
[locnenoBarenbHOE H3yUeHUE (DUIHKI
(OU3HUECKYI0 HHTYWLHIO, KOTOPBIE OKa3biB
CrneuwanucTbl, IONYYMBIUME LINPOKOE
CaMOCTOSTEJIPHO OCBAWBATh HOBBIE TEXHHUY(
[OE€PEXOANTL OT PELIEHMsl OAHUX 3aaad
HETPAAMUMOHHBIE INYTH, 4YTO OCOOCHH(Q
CMICUMAIINCTOB B YCJIOBHSX YCKOPEHHOTO P

KOHKPETHBIX Y3KOCNELMaJbHbIX 3HAHWUH 1Tp

B PE3YJIbTATC OCBOCHHUA ANCLHUILIH
KOMTICTCHUUSIMN .
CIMOCOOHOCTHIO K caMoOOpraHu3alunmy u

CNMOCOOHOCTBI0 TTPEJICTABNATE a/ICKB
KapTHHY MHpa Ha OCHOBE 3HAHUS OCHOBH
Hayk u matematuku (OTTK-1);

CNocoOHOCTLIY BBISIBIATL €CTECTBEH
Xone npoheCcCUOHANBHOM  IEATETBHOCT
marematuaeckui annapar (OIIK-3);

cnocobHocTh 00pabaTbiBaTL U TIPEACT|
(OIIK-5);

CNocoOHOCTL K
3ajiaqHON Metoamnke ([TK-3);

B pesynbTraTte ocBoeHusl (UM

CJIeJLYIOUINE PE3YNIBETaTEl 00pa3oBaHus

1) 3narte (OIIK1):
(ynnameHTaIbHBle (PU3HIECKUE MTOHSTH

q)I/I3I/[KH; YHUCJICHHBIC NMOPAAKH BCJIUYNH, XA

OCHOBHLBIC 34KOHBI W TIPHUHUOWIIGI,

(hU3MYECKUX MOJIENIEH, a4 TaKXKe, BLITEKAlOL

NMPpUMCHCHUS Ha MPAKTHKE,

NPOBEACHHUIO H3MEY]

KQ

iiHas anreOpa.

10ra,.

MAaTEMaTHIECKOH CTAaTUCTUKH,

'OCH, ®POPMUPYEMBIE B PE3YJIbTATE

1Y JI)

BeIpabaTbIBaeT CHelU(PUUECKUH METO MBIIIICHUS,

TOTCSl BECbMA IIJIOJOTBOPHEIMH M B JIpYTHUX HayKax,

(pusmKo-maTemaTnueckoe 00pasoBaHHE, MOTYT

FCKHE HAIIPaBJICHHUs, YCIIEWHO paboTaTh B HUX, JIETKO

K PELWEHNI0 [PYTMX, MCKAaTh HECTAHAAPTHBIE H
BAXHO 11 Npo(ecCHOHalIbHOM MOOMIBHOCTH

(3BUTHS TEXHUKH, KOTAAa aMOPTH3allMs JOCTHKCHUH

DUCXOIUT YPE3BBIYAHHO OBICTPO.

HbI 06yqa}oumﬁc;1 JOKeH o0agars CIICAYOmMHU

camoobpazoBanuio (OK-7);

ATHYIO COBPEMEHHOMY YPOBHIO 3HaHUW Hay4yHYIO
hIX TIOJIOEHWH, 3aKOHOB W METOJOB CCTCCTBCHHBIX

HOHAay4YHYIO CYLIHOCTh HpoONeM, BO3HHKAIOIIMX B
W, TIIpUBJEKATb JUI1 WX pEIeHHA  (HU3HKO-

(ABJIATE JAaHHBIC 3KCIICPUMCHTAJILHBIX HCCACA0OBAHNMN

eHUN M HCCJICAOBaHNs pPasJInIYHBIX 00bEKTOB O

kM o0y4daroLuuiics  JoJIKeH JICMOHCTPHUPOBATDH

1, 3AKOHB], W TEOPHH KJACCUUYECKOH M COBPEMEHHOH
aKTEPHBIE [UIS Pa3NUYHBIX pa3fAesoB QUIHKH;

TOPBIM TMOMUMHAECTCSA TIOBEACHUE pazHooOpasHBIX
e W3 3THUX 38KOHOB CIIEACTBUS W BOIMOXHOCTE MX




TCOPCTUYCCKNE METOZIBI IIOCTPOCHHUS pClICHUA pa3HOO6paBHLIX 3ajavd 1o q:)I/I3I/IK€ H MCTOIBI U

[IPHHIKIIBI [IOCTAHOBKU 3KCIIEPUMEHTOB B (
OCHOBHbIC METOZIBI KOMIIBIOTEPHOM (hu3H
OCHOBHBIC IIPUHLINIIEI CBA3M (DH3UKH C ]
HCTOPHIO PasBUTHA YUIHKH;
BKJTA/T OTCYECTBEHHBIX W 3apYOCXKHBIX Yt

2) YmeTn(OITK-3):
[IOHATE  TIOCTABJICHHYIO 3ajady; OpH
MOCTAHOBKAX (DYHIAMEHTATbHEIX W TIPHKJIA/
IIPOBOJUTEL (PU3MUECKUH aHANM3 NIPAKTH
IpHOOPETATE HOBBIC HAYYHbIE 1 [IPAKTH
MPOBOAXTL OKCIIEPUMEHTHl W 00pab
MH()OPMALMOHHEIX W  KOMIIbIOTEPHBIX
COITOCTABIICHHMS PE3YNbTaTOB TEOPHU M 3KCI
IIMPOKO MCIOJAb30BaTh HAYUYHYIO, CII]
pa3NUYHEIX BUNAX AEATENLHOCTH,
MPUMEHATH HAYKOEMKHE TEXHOJIOTHHU | 11
001acTH (QU3HKK U B OPYrUX 00IaCTAX PO

3) Baanern(OIIK-5;0K-7);
TEOPETUUCCKUMU METOAAMH Kypca 00111e
MaTeMATHUYECKUM allapaTOM COOTBETCT

busnkwu;,

METOAaMM AaHAINU3A U PEIISHMS 33144 110

arIapaToM MHTETPaIbHOIO MCUHCICHHS
bu3MKe, TEXHHKE, YIKOHOMUKE,

METOJIAMH HKCIIOJIb30BAHNSA KOMIIBIOTE!
busuke;

HABBIKAMM PabOTHI B COBPEMEHHON (u:
IIPOBENCHUS (U3UICCKOrO IKCIEPUMENTA
OMBITA M COMTOCTABJIEHUS UX C TCOPETHYCCKH

HABBIKAMHW CaMOCTOATENLHON paboThl; Hi
M PEIICHUS CIIOXHBIX M HECTAHIAPTHBIX 34

DU3UKE,
KH,
DYITMMH HayKaMH;

CHBIX B pa3BUTHUE (DU3HKH,

CHTUPOBATBCA B KIIACCUUYECKHMX U COBPCMECHHBIX
{IHBIX Cl)I/ISI/ILIeCKI/IX 3agagax,

CCKHUX 3aJa4,

CCKHE 3HaHWA, ONIMPAsICh Ha METObI qJI/ISI/IKI/I;

TKY UdHHBIX ¢ HCIIOJNB30BAHNEM COBPEMEHHBIX
FEXHOJIOTHH, [nenath MNpaBUJILHBIE BBIBOABI U3
epPUMEHTA;

ABOYHYIO JIUTEPATypy, HHTEPHET-MHPOPMALHUIO B

dKCTBI [IPOTPaMM I PEIICHHS NPHUKIIAIHBIX 38044 B
ECCUOHAILHOM e TENILHOCTH,

1 pusnky;
BYIOIIMM  T€OPETHYCCKUM METOAaM Kypca obuiei

(husnke;

UIsT peIICHUS PAa3JIMYHBIX 3a7a4, BO3HUKAIOIIUX B
L, HHTCpHGT-TﬁXHOHOFI/II\;I Ipn peIICHHUM 3agad I10

MUYECKON J1abopaTOpPMH, METOLUKOM IOCTAHOBKH U
HaBbIKAMH TPaMOTHOM 00paboTkn pe3yyibTaToR

MU JTaHHBIMH;

BBIKAMW OCBOEHHS Gostbioro o6béma nHbopMainm

u.




4. CTPYKTYPA U COAEP)KAHUE JUCIIMITJINHEBI
O6mas Tpy10EMKOCTb AUCLIUITTIMABL COCTaBisieT 12 3auéTHBIX eanHUL (432v9aca).
CTpyKTypa IHCUHUILIMHBI
| Bune! yqebHo# paGotsl, Obwem DOpMEL TeKyLLIEero
Ne Paznen BKJIOUAS (AMOCTOSATENBHYIO yuebHo KORTpoNs, popma
n/n ANCLHIUIHHDI paboTy CTYACHTOB U paboThl. ¢ NPOMENYTOYHOH
(Tema) 2 TPYJLOEMKOCTE(B 4acax) NIPUMEHEHNEM | ATTECTALUU
3 % HHTEPaKTHBHEI
= | & X MeTOOB( B
© | = gacax/ %)
= ~ R B o =
= |EE BE|BE &
g | Egge g |8
2 2§£4(888 |8
1 MEXAHHWKA (2 []1- |14 |8 1B 40 10/25 Pelitunr-
KOHTpoJIbNe |
i l
2 OCHOBUGLI 2 |8 |16 |6 14 40 10/25 PedTunr-
MOJIEKYJISAP 15 KOHTpOIB No2
HOW
OU3UKA U
TEPMO/JIVTHA
| MUK
3 JJIEKTPOCT |2 |16- |6 4 4 10 4/28 PelTrHr-
ATUKA I8 KOHTpOJb Ne3
‘ Bcero 3a2°" 36 |18 |3p 90 24726 JK3aMeH
‘ CEMECTP ‘
4 DJEKTPOJU (3 [1-5/10 |0 8 40 6/21 PeliTuur-
‘ HAMUKA - konTponnNel
5 KOJIEBAHU |3 |6- |16 |6 4 29 6/23 Pe#THHT-
A 1 BOJIHBI 13 - KOHTPOJIB Ne2
6 OIITUKA 3 /14-[10 |6 6 30 5/23 Peittunr-
[ 18 KOHTPONE Ne3
i Beero 3a 3" 36 |18 1% 108 18/25% JK3aMeH
| LeMeCTp
gr Htoro 2,3 72 |36 |54 198 42/29,5% JKzamMeH/3K3aMeH
1. i e




TemaTuue

I. Beepenue. ITpenmer dusnku. Meto
IKCIIEPUMEHT, Teopus. BaxkHeHIue 3Tane!
¥ BJIMSHHE TEXHUKHU Ha pasputhe Gusnku, I
Qu3KKM ¢ ApYTUMH HayKaMu, Y CIIEXy COBp

2. HekoTopele CBENCHHS M3 MaTeMaTH

CKUHA AN JUCHUNJIUHBI
JMexanunka

b1 (bI/I3I/ILIeCKOTO UCCIICAOBAHM OIIBLIT, TUIIOTE34,

icTopuy (hU3KKH. Poslb YU3HUKY B PAa3BHTHI TEXHUKH
0J1b (QM3HKHM B CTAHOBJIEHWH HHXeHepa. CBsi3b

EMEHHOH (DU3HKH,

<. Ponp MaTeMaTHKy B M3ydeHUH Qusukn, DyHKINH

M MX nponssoanele. HTerpuposanue. O ¢y
(usnueckum 3anavam. DNEMEHTHI BEKTOPHC
BEKTOPOB, YMHOKCHHE BEKTOPOB, nuddepe
JnddepeHunanbible ypaBHEHN. DIeMEHTY

3. Kunemaruka NOCTYNMATENBHOI'O JABU

BICJIC TIPOM3BOIHON M MHTErPala B MPUIOKCHUH K
W anreOpbl: ONpeneNeHre BEKTOpa, CIoKEHHE
ILINPOBAHME BEKTOPHBIX BEJTHUNH,

PHBIE CBEAEHUS U3 TEOPHH BEPOSITHOCTH.

keHus, KuHemaTuka Kax pasngyi MCXaHHUKH.

Mexannueckoe IBHKCHUE KaK IpocTeiinas
(sactuia). Cucrema orcuera. MHepunanbHi
otHocuTeNbHOCTH ["ammutes. Tpaektopus. Py
JMHEHHOE ycKopenue. TaHreHUHanpHoe U H
YTJIOBbIMH KUHEMATHYECKUMHK BEJIHUMHAMH

4, ):[HHRM MK MOCTYTATCIBHOTO ABHIKE

(opma nBrKeHUs MaTepnu, MaTepuanbHas Touka
Ie cucTeMel oTeyera. Pagnyc-sexrop. [1puHiun
AWYC KPMBU3HEI TPACKTOPHUH. JIMHEWHAas CKOPOCTEL 1
opManbHoe yekopeHusa. CBA3b MEXAY JIMHEHNHBIMH H
ITocTynarenbHoe ABUIKEHHE TBEPIOrO TENA.

Hug, JInHamuka kax pazaen Mexauuku. TTepBolit

3aKkoH HeroToHa 1 MOHATHE HHEpUUANTBHOM
MTOHATHE CHJILI, MACCEI M UMITYITbCa, Y paBHe
€ro IPUMEHUMOCTH. HennepumansHele cuc
CKOPOCTL M yckopeuwve, Cuirel nHepuuu, e
MatepuanbHeix ToYeK. LlenTp nuepuwm (uex

5. BpanarensHoe ABHIKEHHE TBePIOro)

CHCTEMEI OTcueTa. Bropoi 3akon HeioToHa u

e askenus. Tpetnit 3akon HeroTora v ipenessl
€MBI 0TCHeTa. AOCOIFOTHBIE U OTHOCHTE/ILHEIE
1rpobexnas cnna. Cuia Kopnosica, Crucrema

Tp macc). TeopeMa 0 IBWKCHUH LICHTPA HEPLIHH,

tena. [Tousatue abecomoTaoro TBCPAOTO TCIA.

Mowment cunel. MomMeHT ummynsca, Momen
MOMEHTOB (CBA3b MOMEHTA HMITYJIbCa C MOM
ABYDKEHHUS TBEPIOTO TEJIa OTHOCUTENILHO HE
BpallarIIErocs TBEPAOro Tena, ['npockonu

6. 3aKOHBI COXPAHEHUA, SHAYCHHUE U C
COXpaHeHMs nMnynbca. OAHOPOAHOCTE PO
COXpaHECHHS MOMEHTA UMITYJIbCa. M3oTponu

CBA3p MEXIy OTEHIUATBHOM SHEeprueii 1 ¢

HEKOHCCPBATUBHEIC CHIILI. 3aKoH COXPaHECH]

KOHCCpBaTI/IBHaﬂ W AVICCHUITaTHUBHAA CUCTCMH

7. DIEMEHTRI MEXAHHMKH KHIAKOCTEN U

r nuepunu. Teopema Lltelinepa. YpaBHeHnne
CHTOM CHJIBL). Y paBHEHHC BPAIIATEILHOIO
10ABYKHON ocy. KuHeTrnyeckas sHeprus
Heckuit o pext. CroGomHsie ocH,

ACPXKAHKE 3aKOHOB COXPAHEHUA B MEXaHUKE. 3aKOH
CTpaHcTBa. PeakTUBHOE ABVDKEHUE, 3aKOH

S IpocTpaHcTBa. Pabora, 3HEprys, MOITHOCTE.
1ion. Ilonatue cunosoro nomst. KoncepsaTusHeie u
A DHEpPTrHu B Mexanuke. OTHOPOAHOCTE BPEMEHH.

L

"a30B, O0IIKe CBOMCTBA KUAKOCTEH U ra3or.

YpasHeHWe IBWKEHNA B Qopme Ditnepa. T1o

HepaspoiBHOCTH, Y paBHenue bepHymnnn, Cn
Teuenne Basxoit xuakoctu. Popmyna [lyas

TeueHns. Hupxynsuns ckopoctu. [ToTenuna

KUAKOCTAX W razax. Teopema XKykoBCKoro.

V1€ CKOPOCTEW, IMHUK W TPpYOKHM Toka, YpaBHCHHE
'TeMa ypaBHEHHWH ra30ANHAMUKH, BA3KOCTE,
Cims. JJaMuHapHBIHA 1 TYpOYICHTHBIH PEXKHUMBI
JIbHOE M BUXPEBOE IBWXEHHUs, JBIKCHIE TEN B




8. DieMenThl ClrieuHaabHON TEONHH O]

HOCHTEILHOCTH, HpI/IHHI/IH OTHOCHUTCIIBHOCTHU

Ounurrelina. Pone cxopoctn ceera. [Tocrys
Jlopenua. JlopeH11eBo coKpanieHue JIHHEL
BsanmocBs3p Maccel ¥ oHeprun. J{ebexT mi
OHEPryen 1 MMITYJIbCOM YacTHLbl. [’ paHnia
MEXaHWKH.

I1. OcHoBBI MOJTEKYJIA

9. MoJtek YIBIPHO-KMHETHYECKAA TCOPH

aT MMOCTOAHCTBA CKOPOCTH CBETA, Hp606p330BaHI/I${
1 3aMCIJICHUC BPCMCHH, PensituBHCTCKUHR UMITYJIBC.

icc. OHeprus cBA3u, COOTHOLIECHUE MEXKIY [10JIHOH

MPUMEHNMOCTH KIIACCHUUYCCKON (HBIOTOHOBCKOH )

DHOW (PU3INKN M TEPMOANHAMHUKH

[ MaeadpHOro raza, OCHOBHBIE ITOJIOXKEHHUS

MOJICKYJIAPHO-KUHETUYECKON TEOPHUH BelLIEe
Makpockonudeckue napamerpsl. [ToHsTue
TOJIKOBAHME TeMnepaTypbl, Yuciio crencHe]
MJEAJILHOr O ra3a. 3aK0H paBHOpacnpeseliey
TOYKHM 3PEHUS MOJIEKYJIAPHO-KHHETHHECKOH
KMHETHYECKON TEOPHH. Y paBHEHUE COCTOSIH
MeHpnerneesa) .

10, DeMeHThl KIaCCHUYECKOH CTaATHET

tTBA. MI/IKpO- U MaKpOCOCTOSHUS CUCTEMEI.

11€apHOr0 raza. MoneKyaapHO-KHHETHYECKOE
1 cBOOOAb! MOEKYEl. BHYTpeHHss 3Heprus

1A SHEPIr'U Mo CTENCHAM cB0OObI. ,HaBJ'IeHI/Ie rasac

Teopun. OCHOBHOE YPaBHEHHE MOJIEKYJIAPHO —
1151 Maea bHOro rasa (ypasHenue Kianeipona —

3aKOHOMEPHOCTH B usnke. CTATUCTHUECK!
POCTPAHCTBO, (pazoBas ToYKa, PazoBast su(
Cratuctudeckoe ycpenHenne. Pacrpenenet
abCONIIOTHBIM 3HaYeHUAM ckopocTh). Cpeny
Pacnipenenenne bosneimana, Pactipeneneny

1. Peanbnbie ra3elr. Cunbl MEKMOIIEK)
nep-Baaneca. M3oTepmsl peansHoro rasa. M
COCTOAHHE, BHYTpeHHS dHEPTHA pealibHOr
¥ TIOJy4eHNE HU3KHUX TEMIIEpaTyp.

12. CeoMCTBA )uAKOCTEH. XapakTepu
Bnnkuni nopanok. [ToBepXHOCTHOE HATAK
xuakoctr. Gopmyna Jlannaca. Ycaoeus pa
CmaumnBanue. KanumisapHele SBISHMSI.

13, CoiicTBa TREPJIBIX Ted. AMOP(HH
pewietka. JJansHU nopsaok. Ynpyras U 1l
Kkpuctamiax, JKUaKkue KpucTaisl,

14. da3oBLIe paBHOBECHS U (PA3OBLIE [

Ky, JMHAMHUYECKHE M CTATHCTHYECKIE

I MeToa Hcenenosanust cucrem, Pazosoe

iika, [TorsaTre 0 pyHKUMU pacripenenecHus.

ne Makcpesula (paclipeneneHne MoJleKy o

Ue CKOpOCTH MoJieKysl. bapoMeTrpudeckas gopmyia.
e Makcsemia — bonsumMana.,

JSIPHOTO B3aUMOAEHCTBHMSA B ra3ax. Y papHeHue Ban-
leractabuipHbIe cocTOsTHNA. KpuTHueckoe
0 raza, DPdext broyns — Tomcona. CKUKEHHE Ta30B

CTHKA )KMAKOrO COCTOAHMA. CTPOEHUE JKUAKOCTEN.
eHre. CHIIBI, BOSHMKAIOIIME HAa KPUBOH MTOBEPXHOCTH
BHOBECHA HA rpaHnue ABYX cpen. Kpaeso# yron.

C W KPpUCTAUTNHECCKNUE TCIIA, KpI/ICTaJ'lJ'II/I‘-IGCKaﬂ
acTudeckast nedopmanny, 3akon I'yka. JledekTsl B

lepexoapl, Dazpl BEIECTBA, Y CIIOBUS PaBHOBECCHUA

(a3, Mcnapenune n konnencanus. Iliapsen:

Knaysuyca. ®azoBas amarpamMma (nuarpamy

15. D1eMeHTHI TEOPUM CTONKHOBEHMH,
CTOJIKHOBeHHU. [lpunensHoe paccrosHue. P

mpobera. [IpMHLKN AETANBHOTO PABHOBECHS,

16, DneMeHThl PH3NYECKON KMHETHKHU

€ 1 Kpuctajimsauus. Ypasrenne Knanehpona —
ta cocTosiHust). TpoiiHas Touka.

[TouATHE CTONKHOBEHUS. YIPYTOE U HEYIIPYTO€e
accesHue yacTul. CpenHsisa JUInHa cBOOOJHOTO

[TonsaTue o pusnyeckol knneTrke. HepaBHoBECHBIE

cUcTeMEl. Bpewms penakcanuu, SABJieHNA Ney

cHoca. Iuddysust. KoappuuueHt qnddysnn.




Tennonposonsocts. Koadduument temior
Koapuuuent Bs3xocty. JJunamuueckas u

17. IlepBoe HAYAIO TEPMOAMHAMHUKY. {
TepmopmHamuyeckas cucrema. TepMonuna
TOHSATHA: BHYTPEHHAA YHEpTUs, pabota, Ter
TCPMOJMHAMHKH. Y paBHEHHE MEPBOT0 Haug
TEIUIOEMKOCTH M/SATLHOTO Ta3a OT BUAA I
ra3oM I1pH U30IIpPOLECcCcax. DHTANBINS (Ter)
Terno€MKoCTs TBEPIBIX TE.

I8. Bropoe Havamo TepMoInHaMuKH, |
cucteMsl. OOpaTUMBIE 1 HEOOpATHMBIC TIPO]
BTOpOro Hawasa TepmoanHamuky. Lukir Ka
IBUTATENIN U XOJOAMIIBHBIC MAIIUHBL. MaKk¢
CraTucTnyeckni Bec (TepMOoaUHAMUYCCKAS
CTaTUCTHYECKOE TOTKOBAHKME BTOPOro Haud

II1. QmexTpy

19. DsiemenTE! Teopu nons. Cransapu
CKaJIAPHOTrOo 1noJist. AMBEpreHIHs BEKTOPHON
[amunsToHa (onepatop «Habmay). Oneparo
MHTErpaIbHEIC TEOPEMBI.

20. Harnpspr€HHOCTE WIEKTPOCTATHYEC

poBOAHOCTH. BA3KkocTs (BHYTpEHHEE TPEHUE).
KHHEMATHYECKas BSI3KOCTb.

UTaTHCTHYECKUI M TEPMOJMHAMUYECKHH METO/IBI,
MUdecKknii npouecc. OCHOBHBIE TEPMOANHAMUIECKUE
nora. QopMyNIHPOBKH MEPBOTO Havaja

J1a TCPMOZMHAMHUKM. TennoéMKOCTb. 3aBUCUMOCTD
otecca, Gopmyna Maliepa. Pabora, coBepuiaemas
loBast PyHKOKA). AAHabaTHYeCKUH MpoLece.

’aBHOBECHBIE 1 HEPABHOBECHLIC COCTOSHUS

liecent. Kpyroso# npouecc (unkm). @opMymupoBKku
pro w ero KITJI jutist macaneHOTO ra3a. TernoBbie
mvaneHelid KIT ternoBoro aurartesis, DHTPONyS.
BEPOATHOCTb). 3aKOH BO3pacTaHMst IHTPOIIHH.

f1a TCpPMOAMHAMUKH,

IH€CTBO W MATHETU3IM

JI€ M BEKTOPHBLIE NoNs B (pu3MKe. | pamgueHt
0 mosist, Potop BexToproro nomist, Oneparop
p Jlannaca («wrannacuany). Hexoropeie

KOI'0 0N B BAKYYME. DJICKTPUUECKUH 3apsi.

CoxpaHenue U NHBapHaHTHOCTE 3apsia. [l
JIEKTPOCTATHYCCKOr 0 110151, CHIIOBLIE JINHH
CYNEPNO3ULNH IIEKTPOCTATHUECKUX ITOJICH
JJIA 3JIEKTPOCTATHYECKOT O MTOJIS B BAKYyMeE

dopma Teopemnl ['aycca. [Ipumenenne Teop)

21, [loTeHMan 2J1eKTDOCTATHYECKOro

CKPETHOCTL 3apsaza. 3akon Kymnona. [Tonsrue

1 (JTMHUM HanpspkeHHOCTH ). [IpuHumn

[ToTox BexTopa nampsxeHHocTH. Teopema [aycca
1 €€ cBaA3b ¢ 3akoHOoM Kymona. JuddepennuansHast
eMbl ["aycca Ang pacuera nojew.

nons. Lupkynsuns HanpspKEHHOCTH 9JIEKTP
OJIEKTPOCTAaTUYECKOr o Nofs. [ToTeHInambH
nons. I[Morenuuman. PazHocth MoTeHIHaNOoB.
JJIEKTPOCTATHYECKOTO TTouTs. Y paBHeHwe Jla
MOMEHT IUTTONS (AUTIONIBHBIH MoMeHT), [ToT
CHJI, IEMCTBYIOLIMH HA AMIIONb BO BHELIHEM
JIEKTPUYECKOM I10JIE.

22, DIEKTPHYECKOE MONE B AHIICKTPH

[oJist B Bakyyme, PaboTa cun anexTpocTaTHIECKOro
OCTATHYECKOr0 Nons. PoTop Halps)KeHHOCTH

CTh (KOHCEPBATHBHOCTE) DIIEKTPOCTATHYECKOT O
CBs3b MEXIY TOTEHLHANIOM U HANPSHYKEHHOCTLIO
futaca. DNeKTPUYECKUI ANTIONG. DIMeKTPUIeCKUH
CHLMAT U HAMPSKEHHOCTh MO U101, MOMeHT
3JIEKTPHUECKOM 11051, DHEPTUs NUIONA B

<ax. CBOOOMHBIE M CBSI3aHHEIE 3dpAIBI B BCOICCTBE.

Croponnue 3apsaasl. [TomspHble ¥ HEMOMSIPH
ANMEKTPOHHAS W OPUEHTALMOHHAS TIOJsIpH3al
ITonsApH30BaHHOCTL (BEKTOP MONSAPHU3IALINK),
MOJITPU30BAHHOCTH C TTOBEPXHOCTHOM IJ10TH
HuanexkTpruieckas BOCIPUUMYHBOCTE BELlE(
["aycca ams 3JIEKTPUIECKOTO TOJIS B IUDJICK’

ble MOJTEKYNBI, THTIBI IN3NCKTPHKOB, MorHast,

nn. [Torsipr3yemMocTh MOTCIKCYITBI.

OnuopoaHas ¥ HEOJHOpOAHAN TTONApu3auny. CBs3e
OCTBIO TOJISIPH3ALMOHHOTO 3apsa.

TBa 1 €€ 3aBUCHMOCTE OT TemIiepaTypel. Teopema
'pUKE. DIIEKTPUUECKOE CMELeHHE (INIeKTpHIecKas




VHOYKLHS) B U3JIEKTpHKe. JIH3TeKTpryecy
HAIPSHKEHHOCTH 3CKTPUUYECKOr0 TIOJIS B /¥
3JEKTPUUECKOr0 MOJIST Ha TPaHNLE pasjena

23, DnekTpuYecKoe MoJe NPoBOIHUKD

s MPOHMLIAEMOCTE CPEABl. BrIyncienne
3JIEKTpUKE. ['paHNYHBIE yCIOBUA 1A
‘IA3JIEKTPUK — JUBIIEKTPHK . CErHETOIEKTPUKN.

B. Pacnipenienenue 3apsu0B B IIPOBOANUKE,

BHCKTPOCTHTI/I‘JGCKOQ I10JIC BHYTPH U CHAPYKH IIPOBOJHUKA, FpaHH‘{Hble YCJIOBYMSA HA I'paHuLC

“IPOBOAHUK-BAKYYM” . DNEKTPUUECKHE CBOI
3awmTa, Meton usobpaxeHuil. ['pannunbie
DNeKTpOoEMKOCTD YEAUHEHHOTO MPOBOAHHUK]
DIIEKTPUUECKast IHEPTHsI CHCTEMb] TOYCUHBI
CHCTEMBI IPOBOAHHMKOB U KOHJIEHCaTopa. 3
IUIOTHOCTB 9HEPTHHU JIEKTPOCTATHYECKOT O

24, [1oCTOSIHHBIN 2JEKTPUYECKUNA TOK.
IUIOTHOCTH TOKA, CHJIA TOKA, Y CJIOBHUE CYILE

PasHoCTb oTeHUMAaN0B, HAPSKEHUE, JJIEK’
YIEKTPOHHAS TEOPHS EKTPOIIPOBOAUMOCT
mddepenunansHoR Gopme. 3akoHsl OMa |
Owma A HeogHOPOOHOTO yuacTKa nenu. [1f
NIEKTPOHHON TEOPHUH IEKTPOIIPOBOAUMOCT

25, DneMeHThl PU3MYECKON IEKTDOHY

icTBa NpoBOAALLEH 0600UKM. DNEKTPOCTATHYECKAS
YCIIOBUs HA IPaHMLE “TIPOBOIHUK-AHIIIEKTPUK .

I, CUCTEMb! [IPOBOJIHUKOB U KOH/IEHCATOpA.

X 3apsiZi0B. DHEPTHsl 3apsXKEHHOr0 IIPOBOAHUKA,

:rLreprMﬂ anekTpocrarnueckoro nosus, O0sEMuas

OJId.

XapaKTepuCTHKH JIEKTPOCTATUIECKOr0 TOKA!
CTBOBAHUS JIEKTPUYECKOro Toka. CTOPOHHHUE CHIIBL.
poxsxkywas cuia (QC), Knaccuueckas

1 MeTaJUIOB. 3akoHbl Oma u Jkoyns-Jlenia B
Jxoyns-JIeHa B HHTErpalbHON (hopme, 3aKOH
asuia Knpxroda. HegocTaTO4HOCTL Ki1acCHUECKOH
H.

KH. DNEKTPUUECKNH TOK B BaKyyMe. DJIEKTPOHHAA

amuccus. Pabora BEIX0/1a 3EKTPOHOB M3 M
WOHH3aLMK ¥ pekoMOWHaMn, Pabora noHn
MoHU3a1nst. HecaMocTOSTeNbHbBIN ra30BbIH
aMIIepHas XapaKTepHUCTHKa Ta30BOro pa3psl

26. [1nasma. [Toustue o masme. Croc
J1a3Mbl, DJIEKTPOIIPOBOLHOCTE MIa3Msl. [1¢
sKpaHKupoBanus. [nasmennas yactora. Hus
BricokoremnepaTypHas rmnasma. [IpoGiema
CHHTE3A.

27. MaruuTHOgE 1oJ¢ B BaKyyMe, 3aK0
Cagapa (3axon buo -- Cagapa — Jlannaca). I
MarauTHeIX osied. Cuita Jlopenna u cuna 4
MaruuTHbIH MOMEHT. MOMEHT CUJI, A€HCTB)
noJie. MarauTHOE M10JI€ MPSIMOJIWHENHOT 0 U
WHIOYKLHMK, 3aKOH TIOJHOT0 TOKa (Teopema d
Bakyyme. [IpruMeHeHe 3aK0Ha NOTHOTO TO¥
JUTMHHOTO COJIEHOW1a U Topouaa. MarHuTH
amniep. Buxpepoe none aBuxkyulerocs 3apsi
MaruuTHoe 1mosie Kak peJIaTUBUCTCKUH 2P

28. JIpHiKeHHE 3apsDKEHHON YaCcTHLEL |

Taya. JAeKTpUYecKni Tok B rase. [Tpoueccsl
sarru, TToTeHunan nonusanmu, Y 1apHas

hazpsia. CaMOoCTOSITETbHBIN ra30BLIN paspsaa. BonbT-
a. Bnger paspsaos.

bOB1 co3ianms TIa3Mel. KBa3HHEHTPaJBHOCTE
Daesckuil panuyc (nebaeBckas ANKMHA)
KOTeMIIepaTypHasl [U1a3Ma U €€ IPUMEHEHHE,
OCYIIECTBIICHHUS YIPABJIAEMOr0O TEPMOAAEPHOIO

i AMnepa. MarHuTHast WHAYKUHs, 3aKOH buo -
OHATHE MarHUTHOrO NoJust. [IprHIKT cynepno3uLuu
\MITepa. BUTOK ¢ TOKOM B MarHUTHOM ITOJIE.

IOLLMA Ha paMKy C TOKOM BO BHELIHEM MarHHTHOM
KPYTroBOro TokoB. LIMpKyJIsuKA BEKTOpPAa MarHUTHON
UUPKYJLIIMA MHAYKOUH MarHUTHOTO [10114) B

a IUIg pacyera MarHUTHBIX nojeH. MarauTHoe noje
)€ B3aMMOZeHCTBHE TOKOB. EMMHKLIA CHUIBI TOKA —
1a. IHBapraHTHOCTE DJIEKTPUUECKOr0 3apsiia.

CKT.

INEKTPUYCCKOM Y MATrHHTHOM TTOJIIX, JIBI/DKCHPIC

3apsKEHHON YacTHIIBI B QJICKTPHYCCKOM 1 Mart
DPpdexr Xomna., YCKOPUTETH 3apTKEHHBIX Hac

aTHOM Noyisax. [TonsiTe 00 2MEKTPOHHOMN OITHKE.
THILL,




29. MarauTHOE mose B BewecTse. [1oH
MaKkpOoTOKH. MoieKkysipHble ToKH. Hamarny
BOCTIPHMMYHBOCTH BELIECTBA U €€ 3aBUCUM(]
0 LMPKYJIILUNH HAIPAXKEHHOCTH MarHUTHOT
mosis B BemecTse, MarunTHas mpoHunaeMo
BelIeCTBE. ['paHUUHBIE YCIOBUS /1 MATHHT
marHeTnkos. Touxa Kropu. [lomensl. Kpusa

30. DnexrpomarunTHas HHAYKNus, Or
OCHOBHOH 3aKOH 2ICKTPOMATHUTHON HH/IYK
JIEKTPOMAarHUTHON MHAYKIIUM U3 3aKOHA CO
IEKTPOHHON Teopuu. [1pasuno Jlenia (3ax
MunykTBHOCTS. MHAYKTHBHOCTE ITHHHOT(
SBjieHKEe B3aUMHON UHAYKIMKA. B3aumHas u
O0néMHAs IIOTHOCTb YHEPIUK MATHUTHOTO

IV. Kon

31. Mexanuyeckue kosebanrs. CBoGo)
[Tonstre o6 asrokonebanusx. Juddepens
ero pewenne. XapakTepUCTHUKU FrapMOHHYE(
AHTaPMOHUYIECKOM ocuuuIATOpe. M30XpoHH
Konebanuit. CloXkKeHHe OANHAKOBO HAIIPaBII
Meton BexkTopHON anarpammel, Guenna, Cn
rapmonuucckux xosebanmii. Gurypst Jincce
KoeOaHMH 1 ero perieHne. ATepuoandecKr
Jlorapupmuyeckuit IeKPEMEHT 3aTyXauns 1
HndyhepeHiinanyHoe ypaBHEHHE BBIHYKIEH]
IIP¥ BLEIHYXACHHBIX MEXaHHUECKUX KoaebaH
kprBsble. COOTHOLLIEHHE MEXKITY (Da3aMM BLIHY
pesonance. CriekTp kosiebaHui, MOHATHE O P

32. Mexanuueckre BOHBL, MexaHusm
[TpononbHbIe U TTOMIEPEUHbIC BOJHEL, BOMHOE
BOJIHBEI M MX XaPAKTEPUCTUKH. Y TAPHBIC BOJI
IPUMEHUMOCTH. Pa3zoBas CKOPOCTh U JIUCITE
[Tonsitie o xorepentrocT. MuTepdepentn;
3BYKOBLIX BOJIH. YJIbTpa- U UHPa3BYKH,

33. DnekTpoMarauTHele Konebanus. i
KonebaTeIbHOM KOHTYpe U ero perrenne.
MEKTPOMArHUTHBIX K0IeOaHUH ¥ ero perieH
JNICKTPOMArHUTHOro kostebanust. Jlorapudmi

KoHTYpa. Jluddepenunanbuoe ypaBHeHue Bl

pelleHye. AMIIATYIa U (pa3za IPH BEIHYXKIC

KonebaTelLHOM KOHTYpC. Pe3onancHrie Kpui

TOK.

ATUC MArHUTHOTO MOMEHTA aroMa. MI/II(pO- )4

YEHHOCTH (BEKTOP HAMATHUYHMBAHUS ). MarduTHas
CTh OT TEMIIEPATYPEL. 3aKOH IOIHOTO TOKa (Teopema
oJis1) B BellecTBE. HanpsyxEHHOCTE MArHUTHOIO
Thb Cpelbl. IHAYKIMA MATHUTHOTO M0/ B

HOTO TIOJI1 Ha TpaHKULE pasaeiia AByX cpeld. Tumnel
A HAMar HU9VBaHU S,

LT Dapanes, Marautasii norok, 3JC unaykumg,
11mu (3axoH Dapajiesn). BIBox 0CHOBHOrO 3aK0oHA
KPaHEGHM sl SHEPTUH, & TAK)KE Ha OCHOBE

i Jlenua). SBjieHre CAaMOMHIYKINH,

coieHonaa. TOKM 3aMBbIKaHWS U Pa3MBIKAHUS LIETTH.
IIYKTHBHOCTb, DQHEPTUsA MarHUTHOI'O OIS,

oA,

COAHUA U BOJIHBI

[1HbIE (COOCTBEHHbIE) ¥ BLIHYKACHHBIC KoneGanus.

aJIbHOC YpaBHEHHE rapMOHHUYECKUX KoJeOaHwit 1
KuX xoncOannit. [ToHATHE O TapMOHHYECKOM |
OCThb KosebaHnH. DHeprus rapMOHUUYECKHX

CHHBIX (CKaJISIPHBIX) FapMOHAYECKUX KosieOaHuH,
DJKCHUE B3aWMHO TIEPTICHANKYJISIPHBIX (BEKTOPHBIX )
ny. Juddepenunaneroe ypapHeH e 3aTyXaroILMK
# npouecc. Yactora 1 KOIGPHUUHEHT 3aTyXaHus,
HoOPOTHOCTE K01e0aTeNbHOM CHCTEMB.

IbIX KOJI€OaHUH M eTo peleHne. AMIUIUTYAA U (asa
11X. MexaHuueckuil pesoHanc, PesonancHele
JIIOLLIEHN CUITBI M CKOPOCTY TPH MEXAHWYECKOM
1310xeHnn Dypbe,

00pasoBannsa MEXaHWYECKHUX BOJIH B YIIPYI o cpene.
O¢ YpaBHEHHUE M €ro peleHne, ['apMonndeckue

Bl [IpHHLINAI CYTIEPIO3UIIMY BOJH M CPaHHLA €I
pCUs BOJIH. BOTHOBOM NakeT ¥ MpynIioBas CKOpoCTb.
BosH, Ctosumne BostHbL. Dddexr domnepa mjs

1hdpepenumantHoe ypaBHenue KoneGanuit B
(peperunanbHOe ypaBHEHHE 3aTYXaMOMINX

re. HacTora n Ko QUITMEHT 3aTyX aHNA

(1CCKUI JEKPEMEHT 3aTyXaHUA U T00POTHOCTE
IHYKII€HHBIX 3JIEKTPOMAarHUTHBIX KOseOaHUN U ero
HHBIX 9JIEKTPOMArHUTHBIX KonebaHusx, Pesonanc B
BBIC JUTS HATPSKEHMA YU CUibl ToKa. [lepeMenHpIi




34. OnexTpomMarHuTHbIe BOAHBL. PapajieeBckas U MAKCBEIIOBCKAs TPAKTOBKE ABJICHMUSI
3JICKTPOMATHUTHON MHAYKIMHU. Tok cMewelust. nekTpomarHutHoe rone. CucTema ypaBHEHHUH
Maxceenna. BojaHoBoe ypaBHeHME UL 3ICKTPOMarHUTHOTO OIS U ero peiienne. CKopocTh
pacpoCTPatEHUA IEKTPOMArHUTHBIX BOJIH B cpegax. OCHOBHEBIE CBOMCTBA 3JIEKTPOMArHHTHBIX
BostH, Bexrop [ToitTrrra, IMmynec 3nekTpoMarauTHOro mofist. M3myueHne aumois,
Huarpamma HanpasieHHOCTH. D dext Jonnepa 1ist 31eKkTpoMarHuTHEIX Bojd. [kana
3JIEKTPOMATrHUTHBIX BOJIH,

Y. OnTuka

35. PacnipocTpaneniie cBera Yepes rpaHuily IBYX Cpejl. DNEeKTpOMAarHUTHAS TIPUPOa
ceera. [Ipunnun ['tofrenca. 3aKoHEBI OTpaXkEHUs U TIpeaoMiieHust. AGCOMIOTHEIN U
OTHOCHUTC/1bHBIN NIOKA3aTeNM npenomneHus,| [lonHoe BHyTpeHHee oTpaxenne. CBETOBOBI,
['eomeTprueckas onTrKa Kak MpeaesbHbli ¢1y4ai BOMTHOBOH onTUKH, OnTHUECKKE
WHCTPYMEHTEI.

36. Uutepdeperuus ceera. MOHOXpONATHYECKHAE B HEMOHOXPOMATHYECKHUE BOJIHEL
[IpyHIMIT CYNEpIO3ULIMK ¥ MHTEHCHBHOCTL|IIPH CIIOKEHUH CBETOBBIX BOIH. BpeMeHHAs
KOTEPEHTHOCTEL. Bpems u [uinHa KorepeHTHPCTH. [IpocTpaHCTBEeHHAs KOTepeHTHOCTh, Panuyc
KorepeHTHocTH. OnTuyeckas AnuHa mytd. (Jntuyeckas pasHoOCTh xoaa, Pacuer
MHTEP(EPEHIIMOHHON KapTUHEI OT ABYX KOIEPEHTHBIX UCTOYHUKOB. [10J10CHI paBHON TONIIHHEI K
paBHOro HakJoHa, MHorony4yesas nHTeppepenns. CrocoOb! MONyUEHHs KOTEPEHTHBIX JYUeH,
Wnrepdepomerpsr.

37, udpaxuma ceera. [Tpununn [Nodfenca — Openens. Meton 300 @penests.
[Ipsmonunelinoe pacnpocrpanerue ceera. Jlndpaxuns Openess. Judpaxuns Openens or
KPYTJIOrO OTBEPCTHSA W KpyTiioro aucka. dufhpaxuns @peHens oT kpas DOITYILIOCKOCTH.
Crmpans Kopnro. Judpaxuus Opaynrodepa or 0eCKOHEUHO ATHHHONW MPAMOU 1IEJIH,
JudpakunonHas pacxoguMocTb. Judpakiugs oT 0MHOMEPHON TU(GPaKIHOHHON PeIETKH,
Paspemaromas cnocobHoCcTs ONTHUECKHX H{ICTPYMEHTOB, [ToHsATHE O roorpadum.

38. Honspusanys ceTa. ECTeCTBEHHBH 1 TTOJIAPU30BAHHEIHM cBET. CTENECHE MOMIPU3ALHH.
[Tonspmsanua ceera [pu MpeaoMIeH|H 1 oTpaskenrnu. 3akoH bprocrepa, [Tonsipuzalus npu
ABOMHOM nydenpenoMiaeHui. OObIKHOBEHHBIN M HEOOBIKHOBEHHBIHN Tyun. ONTHYECKas OCh
kprcrtamia. [Toaspouas! u nonspuzauuonHyie Mpr3Mel, [Tonspr3aTopsl 1 aHATH3aTOPEL. 3aKOH
Mantoca. [TonyBosiHOBbIE M UETBEPTHBONHOBLIE MIACTUHKH, VICKYCCTBEHHAST ONTHYECKAs
au3oTponus. ONTHYeCKast aKTUBHOCTE BelilecTBa. D dext Papases.

39. ducnepcus cBeTa. 3aTpyAHEHHUS B pIIEKTpOMarHUTHON Teopuu Makcsesuia,
Hopwmaneras u anomainbHas ancrepcun, Maronsl HabroaeHus arcnepcuu. [Ipusmarnyeckuii u
IN(PaKIHOHHBIA CIIEKTPBI. DAEKTPOHHAS T¢OPHS AVCIepcuu cBeTa, [1orIomenre ceera, 3aKoH
byrepa. LBeTa Ten v cnexTpbl MOTIIOUICHUS

5. ObPA3OBA['EJILHBIE TEXHOJIOTI'NHA

o JlekUMOHHO-ceMUHApcKas cugTema oOyueHHMs (TpaiMUHOHHBLIE JEKUHOHHBIE ¢
na00paToOpHbIE 3aHATHSA) C [UCTIOIL30BAHHEM IIPEIMETOB MYy3es NeKUMOHHBIX
JNEMOHCTPALUH U YCTPOHCTB (PH3NIECKOTO MPAaKTHKYM4.




o [lpuMeHeHHE  MYJIBETHMENU
MpPaKTUYECKUX 3aHATUH C
JIEMOHCTPAI[MOHHBIX BHIICOP
3BM u Teneskpana.

H TEXHOJIOTHI: IpOBSACHHC JICKOUOHHBIX u
HCIIOJB30BAHHECM  KOMIIBFOTCPHEIX Hp63(;3HTaIII/II>‘I,
OJIMKOB C IIOMOIIBK) KOMIIBIOTCPHOTO MPOCKTOpa,

® I/IH(I)OpMaIII/IOHHO-KOMMYHI/IKEU_[I'IOHHBIG TCXHOJIOTMH JJI1 MOHUTOPHHTA, KOHTPOJIA

¥ OLCHKHU TEeKyIeH yueOHoH

IesATENBHOCTH CTYIEHTOB (MHTEpHET, Skype, yueOHO-

Metonndeckuii komruieke Bal'Y na mratdopme Moodle u ap.).

® JleknMOHHBIE U IPAKTUYECKH
pesyJbTaTaM  JIOKJIaj0B CTY

e Paz0op KOHKPETHBIX CUTYALIH

€ 3aHSTHS KaK Hay4YHBIe KOH(PEPEHIINH 110
IIEHTOB

J

6. OIIEHOYHBLIE CPEJICTBA I TEKYIOEIrO KOHTPOJIA

YCIHIEBAEMOCTH, IIPOM

LKYTOUHOM ATTECTAIIMA IO UTOTAM

OCBOEHHUs  JUCHUIVIMHBI H YYEBHO-METOJINYECKOE

OBECIIEYEHHUE CAMOCTO

ATEJHbHOUN PABOTBHI CTYJAEHTOB.

Cemectp 2

e Bonpocs! st TTOATOTOBKH K peATHHI-KOATpOJ 10 Nel

Kunernueckas sHeprus Bpalarore

Focst TBEPAOTO TENA (C BEIBOJOM).

YacTuia Maccol m JBHKETCS 3aMEJJICHHO IO OKPYXXHOCTH C HCHTPOM B TOYKE Oco

CKOPOCTEIO ¥, YKa3aTh Ha PHCYHKE
-—

MOMEHTa UMITyJIbca Ly OTHOCHUTEND

—

r—
L,, HopmansHoe Wn, TaHreHIIUAIIb!

Z

ocb Bp.

3.Pamuyc —BEKTOp TOUKH, PACHOJIO)

HaNpaBJIEHHs BEKTOPOB YIIIOBOM CKOPOCTH 0,
10 Touky O, MPOEKIIHIO0 MOMEHTA HMIIYJIbCa Ha OCh Z

e —
ioe W, u monHoe Wyckopenus.

(eHHOM B BEPTHKAIBLHON mIockocTH XY (M. pHc.)

# = (3 sindt)e, + (4 cos4t)e,. Macca Touku m=0,5 xr. ONpe/eNHTh KHHETHIECKYIO

JHErpUIO TOUKH U pa60Ty CHJIB] TSIRCCTH YCPE3 /4 CCKYH/I I10CJIC Ha4ala ABHXKCHHUA.

~

m




4. MoMEHT MHEpIUY OAHOPOAHOTO AUCKA ((
5.OHOpOHBIN AUCK BPALIACTCS C 3aMEIIg
NEPIEHANKYIISIPHO NIOCKOCTH AUCKA, YKa3g
CKOPOCTH ), MOMEHTA UMITYNIbCA L, YTII0B(

6.MarepranpHast Touka JBHXETCS M0 OKPYH
u3Mensercd 1o 3akony Wr=kt. rae k>0. B
MOAYJIH HOPMaJIbHOT'O M TAHTCHLIHATBHOTO

7.YMHOXKEHNE BEKTOPOB. BexTopHOE mpons

8.Henosex cTOUT Ha BpallAKOLICHCs CKaMbe
PAacIOI0XKEHHbBIM FOPU3OHTaNbHO. Ecnu cTe
a) YMEHBLIMTCS MOMEHT
b) yMEHBIUIUTCA YTI10Bas
C) MOMEHT UMITYJIbCA CH
d) YMEHBLIIMTCS KHHETHUY

Bribpath npaBuiibHbIHM OTBET. |

9.13 cruoliHoro 0AHOPOAHOTO UUIHHIPA P
4acTb paguycom R/2 ot ocu cummetpun, Bd

OTHOCHTENIEHO YKa3aHHOH ocn?

10.3aKoH coxpaHeHHsA MOMEHTa UMITy/bca (¢

| . TToreH1uanpHast 3HEPTUsl YaCTHIb] OTIHUC]
3HAUEHUH X YCKOPEHHE YaCTHIBI OyIEeT paB]
12. BpataeTcs BOKpYT HEMOABHKHON OCH T

OT BPEMEHHU t 110 3aKOHY ¢ = Zi

4ncso 06opoToB N 10 OCTaHOBKH.

13.CBs3b MeKAY MOTEHUHAJILHONW 3HEPTrUeH
14.YT0 Ha3LIBAETCSI MOMEHTOM MMITY/1bca? )
0™~ ~1TeNRHO TOUKH O, @ TaKkKe ero npoex

z
® -

TUIOIIHOTO UMIHH/APA) (C BHIBOLOM).

HHEM BOKDPYT OCH, IPOXO/IILIEHN Yepes LEHTP IUCKA
Th Ha PUCYHKE HANIPABJICHUA BEKTOPOB YIIOBOH |
rO YCKOPEHHUA E p, MOMEHTA CHIIBI E

kHOCTH panuycoM R. E€ TaHreHLMalbHOE YyCKOPEHUE
KaKOH MOMEHT BPEMEHH t ¢ Ha4ajla ABHIKEHHA

yckopeHus OyayT paBHbI?

Benenne (omnpeacneHune, cnocoObl BIYNCICHN),

JKykoBckoro co crepxHem B pykax,

P2KEHb NOBEPHYTH B BEPTUKAJIBLHOE [1010IKEHUE, TO:
MHEPLNH CUCTEMBI;

CKOpOCTb;

CTEMbl HE U3MEHHUTCS;

€CKasi DJHEPIrus CUCTEMBI.

OSICHUTD.

dI1ycom R cnenanmn HOHBII/I yHaJlnuB BHYTpeHH}O}O
CKOJIBKO pa3 U3MCHUTCA MOMEHT MHEPIIHH TeJla T

BLIBOJIOM).

liBaercs BoipaxenneM U=3x*12x. [Ipu xakom

1o HYIH0?

K, YTO YT0J1 €r0 MOBOPOTa MEHSAETCS B 3aBUCUMOCTH

ne a>0, b>0. HalTu MOMEHT BpeMCHH T, a TaKXKe

¥ CHJI0M { C BLIBOAOM).
/Ka3aTh HA PUCYHKE BEKTOP MOMEHTA UMIY/bCa
1110 Ha OCh Z/




15 Inargopma B Buze MCKa BPALIACTCS! [0 HHEPLIMU OKOIO BEPTUKATBHON OCH C 4aCTOTOM
ni=14 mun"'. Ha kpato miathopmsl crout ugiosek, Korma uenopek nepenresn B UeHTp
nnaThopMBL, 4acToTa BLIpOCa 1o n=25mul"". Macca uenoseka 70 kr. OnpenennTs Maccy
mraTopMel. MOMCHT HHEPUMH YETIOBEKA PICCUUTATE KAK JUTS MaTepHaIbHON TOYKH,
16.3aK0H coXpaHeHUA HMITYIbea (¢ BerBoAoM). [Tpr Kakmx YCIOBHAX pPEaIbHO BHITIONHSIETCS |
3TOT 3aKOH Ha 3emire?
17.Yt0 Ha3bIBACTCSt MOMEHTOM CHITBI? YKa3qTh Ha PHUCYHKE HANPaBJICHUE BEKTOPa MOMCHTA
CHJIBI OTHOCHUTENBEHO TOYKH O. YKa3aTh Takye MOMEHT CHIIbl OTHOCHTEILHO OCH Z.

%

F

18.3aBrCHMOCTE KOOPAMHAT ABUKEHHA YACTHLIB! OT BpEMEHH UMEET BUA X=bsinwt, y=acoswt,
z=0, rae a,b, U ® — KOHCTAHTHI.
a) OUPENENUTh Paflyc- BEKTOP ¥, CKOPYCTh ¥ 1 YCKOpeHue 1 yacTulst,

b) HalTH ypaBHEHHE TPACKTOPUH YaCTH|IbI,

19. Hennepunansueie cuctems! otcueTa. AGJONTIOTHBIE ¥ OTHOCHTETEHbIC ckopocTh, Cuibl

MHEPLHH (C BBIBOIOM). |
20.YkaxxnTe HanpaBJieHUe YriT0BOM CKOPOCTH MPELECCHN THPOCKOTA & ', €CIT U3BECTHO

YTJIOBAS CKOPOCTB TMPOCKOMA @ [I0SICHUTE pEmIeHHE,
@

4 mg

21.MarepuanbHas Touka (4acTHA) MAcCOit MOPOLIEHa MOZ YIIOM ¢ K TOPH3OHTY ¢ HAYalbHON
CKOPOCTBIO . TPaekTOpHA MoneTa JIEKNUT B ;Bemecaanoﬁ rockocTd XY (cM. puc,). Och z
HanpaeJieHa «Ha Hacy, [IpeHeGperas COmpoTHBICHHEM BO34YyXa, HAWTH 3aBUCUMOCTE OT
BPEMEHH MOMEHTA CHIIbI TSDKECTH FD, AEHCTBYIOILET0 Ha YaCTHILY.

22.Teopema 0 IBMIKEHHK LEHTPa HHEPLHUHU (d BBEIBOJIOM).



23.Kaxue nyHKTHI C/IeAYIOIEero YTBEPIKACHNS CIpaBeUTHBEI? MOMEHT HHEPUHH TeNa
OTHOCHTEJIBHO OCH BPALLLEHHS 3aBUCHT OT;

a) OT IOJOXKEHHUS OCH BpalLICHHUS;

b) ot MomeHTa CHIIBI;

C) OT MaccChl TeJa,

d) oT yrioBoro yckopeHus Tena.

24 Teno maccoit m=0,1 kr OpOIIEHO ¢ HEKOTOPOH BHICOTHI B NOPH3OHTATBHOM HanpaBneHnjn co

cxopocTero 20 M/c. HaliTh Moqysb MpHpalleHns MOMEHTA UMITYIbCa Tena IEZ| omocmenwjo

Touky Opocanus 3a neperle 5,0 ¢. ConpoTHBIEHHEM BO3YXa IpeHeOpeyb.

25.CkanspHoe nNpou3BeaeHHE (ONpeeiIeHne, crnocod pacueTa).

26.HanucaTb ypaBHEHHE ABMIKECHUS [T TEId MacCcoH m, Ha KOTOPOE ASHCTBYET CHITa
COTIPOTHBJIEHUS!, TPOIOPLMOHATRHAS CKOPOCTH.

277.bpycoK ABMXKETCA BJOAb TOPU3OHTANILHON TIOBEPXHOCTH TOJ ACHCTBUEM ITOCTOSIHHOH 10
BEJIMYHHE CHUJIBI, HAIIPABIICHHOM IIOA YIJIOM o K TOpH30HTY. KO3 (UIUCHT TpeHna MEKIY
Opycxom u nosepxHocTbio paseH 0,25. Tlpn kakoM 3HaUeHHH yriIa o yCKopeHue dpycka Bl[().?b
MOBEPXHOCTH OyleT MaKCUMAaJIbHBIM?

]
i
|
28.YpaBHeHHe MOMEHTOB. YpaBHEHME TMHAMUKH BPALLATEILHOTO IBIKEHWS OTHOCHTENBHO |
HETOJBM)KHON OCH (C BBIBOJIOM), ‘
29.Chopmynuposath Teopemy Hlrelinepa. 1
30.Toskuit ONHOPOAHBIN CTEPKEHD ATUHHOK L MOXET BpallaThes BOKPYT romeHTaano b
NPOXOIALIEH Yepe3 KOHEL CTEPIKH MEPIEHUKYIApHO eMy. CTepyKeHb OTKIOHIIN Ha 90 o‘
[TOJIOKEHHUs1 PAaBHOBECHA U OTITYCTUIIN. ONPEnENUTE CKOPOCTh VHUKHEIO KOHLA CTEPKHS B
MOMEHT MPOXOKAECHM PABHOBECHS.

31.YTo HasbIBaeTCAd MOMEHTOM MMITYJbca? YKazaTb HA PUCYHKE BEKTOP MOMEHTA UMITYJIbCA
OTu~MTeNIbHO TOUKHM O, a TaKXke ero MpoekLHIo Ha OCh Z.

©,



32.Teno BPAIACTCA BOKPYT HEMIOJABKHON OCH TakK, 4TO YToJ €ro [IOBOPOTAa MEHJICTCH B

3aBHCUMOCTH OT BPEMEHM { 110 3aKOHY @ =

CHH
T, & TAKXKE 9MCI10 000poToB N /10 OCTAHOBKH,

33.MomenT HEpIHY TOHKOTO OTHOPOIHOrO CTEPIKHS OTHOCHTEILHO OCH, NPOXOMSIICH Hepes
KOHEIl CTEPXHS (C BEIBOLAOM).

34.Yactuna Maccoi m IBHKETCS 3aMe/UIEHHO 10 OKpYXHOCTH C LUEHTPOM B Touke O co
CKOPOCTEIO U, YKa3aTh Ha PHCYHKE HAaNPABICHHUS BEKTOPOB YIIOBOH CKOPOCTH &, MOMEHTA

UMITYNIbCa LD OTHOCHTCIIBHO TOUYKH O, MPOCKUWO MOMEHTA HUMITYJIECA HA OCh Z Ls, HOpMﬂﬂbeC

Wn, TaureHnnancHoe W, M onHoe W yCKOpeHws,
T

ochb ap‘\

i
]
|

Z

N

=)

¥
35.Cuna ¢ komnionenTamu (3, 4, 5) H [IpHIoKEHa K ToUKe ¢ KoopauHaTamu (4,2,3) M. Haiiru!
a) MOMEHT CHJIbl M OTHOCHTENHHO Hauaja KOOPAUHAT,
b) moayms BexTOpa |M |;

C) TPOEKLHIO Ha OCh Z MOMEHTA CHJTBI M.,

‘ 36.Brruncinenue MOMEHTa MHEPLUWHU CTCPKHSA OTHOCHTENLHO ocH, HpOXO,IIHHICIjl HEPE3 €ro KoHeN,

3 37 lnck BpamaeTcs paBHOMEPHO ¢ HEKOTOPOH YIIOBOH CKOpocTeio . HaunHas ¢ MomMeHTa
‘ BpeMCHH t=0, Ha Hero AeficTBYeT MOMEHT CuI, rpadUK BPeMEHHON 3aBHCHMOCTH KOTOPOro
HpeﬂCTdBneH Ha pucyHke. Hapucyire rpaduk, npasuibHO OTPaKarOLUMid 3aBUCHMOCTD MOMEHTA

 MMITYZIBECA OT BPEMEHHU
[

'M




38.CoopmynuposaTs Teopemy LUTelaepa. Beruncienne MOMEHTA HHEPLMK CTEPIKHA
OTHOCHTEJILHO OCH, IPOXOJIAILEH Uepes ero LECHTpP MACC,

39.YT0 Ha3pIBAETCH MOMEHTOM MMITYJIbCa? YKa3aTh Ha PUCYHKE BEKTOP MOMEHTA MMITY/ILCA
OTHOCHTENIBHO TOUKH O, a TakKe ero npoeKLmio Ha och Z.

40, 3aBUCHMOCTE KOOPAMHAT ABMKEHUS YACTHIBI OT BPEMEHU UMEET BHA X=bsinwt, y=acosmt,
z=0, rae a,b, 1 0 — KOHCTAHTHI.
a) OIPENENUTD PajIyc- BEKTOP ', CKOPOCTE 1’ M YyCKOPEHHE ¥ yacTuLbl;

b) HaliTH ypaBHECHHE TPACKTOPWH YaCTHULI,

41.KoMIOHEHTbI CKOPOCTH YaCTHIB! H3MEHSIIOTCS CO BPEMEHEM I10 38KOHAM Vx=acosmt,
vy=asinwt, v,=0, rae a ¥ @ — koHcTaHTel. HailTu Moay/n ckopoctn | vl, yckopenus | W/, a Takxke

Yrom o MexLy v n IV,

42 MarepuansHas Todka M ABHKETCS [0 OKPYKHOCTH €O CKOpOCThIo . Ha puc. | nokasan
rpadyK 3aBUCHMOCTH TPOCKLMN CKOPOCTH b OT BPEMEHH ( T —eIMHUYHBIN BEKTOP
TOJIOKHUTEILHOr O HAIIPABJIEHH, I — MPOEKLIMs " Ha 3TO HanpasieHue). [Ipu aToM BekTop

MTOJTHOT O HallpaBJIeHWs Ha puc. 2 UMeeT Hanpaslienne a)4 b)3 ¢)2 d)l OTBET NOSCHUTE.

M T

puc. | puc. 2

43.IenTp mace ( mHepuun). Teopema 0 JBHIKCHHH LIEHTPa MACC,

Bonpockl k peifTuHr-kouTpo 1o Ne2
MoJiekyasipHO-KHHeTHYeCKas TeOPHs WAeaNbHOro ra3a
¥ HAYAJIa TEPMOINHAMUIKH

Bapuanm 1 ’ Bapuanm 2

I. UTo Ha3BIBAETCS UHCIOM CTEleHeH
CBOOOIBI MEXAHHYECKON CHCTEMBL?

2. KaxoB cMBICH YCJIOBHSI HOPMHPOBKA
(pyHrunn pactupenencHus?

l. 3anmucaTh OCHOBHOE ypaBHEHNE
MOJICKYILIPHO-KUHETUIECKOH TEOpHH.

2. Kakoe cmblcn ()yHKIHH
pacripenenenus?




3. Hanucate hopmyny orpemencHus
CPEAHETO 3HAUEHH HEKOTOPOM BEIMYKMHEL X,
3HaA QYHKUMHIO pactipenenedus f{x).

4. Teno nepexoaunT m3 co¢rosiun | B
COCTOsIHME 3 OMH pa3 NOCPEACTEOM
npouecca 1-2-3, a gpyro# pas 1-4-3. B kakom
IPOLECCE M3MEHEHHE BHYTPEHHEH IHEPrUH

Gonbiie: AU, 2.3 nin AU} .4.3?
["a3 nueannHbIi,
Pl 2 3
)
N
| 1 4
v

9. Yemy paBHO 4MCIIO CTEEHER
cBoboanl 11 Moneky sl CO; ¢ yueTom
KoneGaTeNEHOTO ABHKEH NS MOJTEKYT?

10. B aByx cocyaax mpy KOMHaTHOM
TEMIIEPaType XPaHUTCA 110 | MoJTio raza. B
HEPBOM COCYAEC a3 COCTOMT W3 OMHOATOMHBIX
MOJIEKYJI, @ BO BTOPOM — M3 IBYXaTOMHBIX,
OnpenennTe OTHOWUEHHE BHYTPEHHNX
3Hepruit atux razos U,/U;?

3. BbIpasuTe BEPOATHOCTB Yepes
(pyHKUUIO pacrpeaeneHus.

4. Teno nepexoinT U3 COCTOAHNS | B
COCTOARYE 3 O/MH pa3 NoCPeNCcTBOM NpoLecca
1-2-3, a npyroit pa3 1-4-3. B xakom npoiiecce
M3MEHEHHE BHYTPEHHEN 2Heprun fonsiue: A U
23 i A U427 ['a3 npeanpHbIA,

| 1 4

—

L

-

2 J

v

9. Ilpu xaxux ycnosusax (o p n T) ras
MOKHO CYUTATh U1CANLHGLIM?

10. B aByx cocynax npu KOMHaTHOM
TeMrnepaType xpaHuTes no | Moo raza. B
TICPBOM COCYZE a3 COCTOUT U3 OJHOATOMHBIX
MOJIEKYJI, @ BO BTOPOM — M3 TPEXaTOMHBIX.
Onpenes Ty OTHOIIEHNE MOMSPHBIX
TETUTOEMKOCTEH 3THX Fa30B 11PH MOCTOSIHHOM
obbeme?

Bonpock! k peifrunr-konrposio Ne3
DIEKTPOCTATHKA U MOCTOAHHLIH TOK

Bapuanm 1

1. CpopmysmmposaTs Teopemy I"aycca
JUTst BEKTOpA E.

2. Harmncate rpaHWyHBIE YCTOBHS /18
HOPMaJIBHBIX COCTARIISIOIINX BEKTOPOR
HANPSHKEHHOCTH K TEKTPUUECKOrO
CMELUEHNA Ha IPaHULE ABYX ANINEKTPUKOB.

3. B 4€M CMBICT IEKTPOCTATHUECKOH
3aIIMTHI?

4. UeMy paBeH NMOTEHIMA/ B LIEHTPE
3apsHKEHHOr0 KoulsLa (g7

5. Tonas 3apskeHHas cdhepa
OKpYK€Ha CPEPUUECKUMA CAOAMHE
JMDNEKTPHKOB (CM. PUCYHOK)

=15

fry

Bapuarim 2
1. Chopmymmposars Teopemy
I"aycca mst Bexropa D .
2. HamcaTs rpaHuyHbIe YCIOBHS UL
1

TaHICHLUHAbHBIX COCTABJIAIOMINX BCKTOPOB E
1

n DT Ha rpaHwle pa3aena ABYX ON3JICKTPUKOB,

T

3. HanmycaTs BBIpa>KeHMST TS IJIOTHOCTH
SHEPIUy 3ACKTPUICCKOTO IO,

4. YeMy paBHa HaNPSHKEHHOCTH B [ICHTPE
3apAKEHHOTO KONTbIA £0?

5. Tlonas zapskeHHas cdepa OkpyKeHa
chepruUeCKUMH CIIOSIMH TM3IEKTPHKOB (CM.

PHCYHOK) -




ITocTpouTs 3aBUCUMOCTB
HANpsSKeHHOCTH OT paauyca £(r).

6. Dusnueckuid CMbICT IMANEKTPUYECKOM
MPOHULIAEMOCTH CPeZibl

7. UTo Takoe JIeKTPOABHIKY LA chta?
8. Cdhopmynupoears 1-# 3axon Kupxrod)
9. 3anucars 3axoH OMa B JIOKalbHOH
(opme.
10. CyTb KJTACCHYECKOM 3JIEKTPOHHOH
TEOPUH 3JIEKTPOINPOBOIMMOCTH METAIJIOB,

1 1. PaccuuTaTs HMPKYJSLHIO BEKTOPA

E 10 3aMKHYTOMY KOHTPY ABCDA n
C/IEJIaTh BBIBOJBI O MOTEHLUMATBHOCTH OIS,

Al L LB
D . - g = e . C
E, E,

[2. ITo u3BECTHOM 3aBHCHMOCTH
noreHuMana Q(r) noCTPoOUTh Ka4eCTBEHHO
3aBHCUMOCTE MOIY/ISl HaNpsaKeHHOCTH E(r).

ITocTpouTh 3aBUCHMOCTE MOTEHIIMANA OT
paguyca ().

6. Ouznveckuil CMBICT BEKTOpa

TMOJIIPU30BaHHOCTH IE) .

7. Yro Takoe HanpsKeHne?
8. Chopmynuposats 2-it 3akon Kupxroda.
9. 3anucars 3akon xoyns—Jlenua B
JIOKaJTLHOM (opme.
10. B 4éM COCTONT HEAOCTATOUHOCTh
KJIACCHYECKON DITEKTPOHHOHN TEOpHH
3JIEKTPOITPOBOLUMOCTH METAIIIOB?

11. Paccunrarh LUpPKYJISLHIO BEKTOpA E 1o

3aMKHYTOMY KOHTPY ABCDA W cnenatb BHIBOABI
O IOTEHLIHAIILHOCTH I10JIS1.

b ol

12. ITo n3BecTHOM 3aBUCHUMOCTH MOIYJIS
HaNpsLKEHHOCTH E(F) IOCTPOUTH K a4eCTBEHHO
3aBUCUMOCTD MOTEHIMaa ¢(r).

Al E

e e |

I

]

I

]

i

i

r - r

L

I

I

1

Cemectp 3
Bonpoce! k pelfiTHHr-konTpoaro Ne 1
MarunuTHoe 1oJie ¥ 3J1eKTPOMAarHHTHAA HHIY KU
Bapuanm 1 Bapuanm 2
Copmynuposamy:

1. PackpeITh moHsiTHe. MaruuTHas
WHIYKLUMS, €€ CMBIC]I.
2. C(bOpMyHI/g)OBaHTB 3aKOH IIOJTHOTO

TOKa 4J1d BEKTOpa .

1. 3akon buo u Casapa, ero puzndeckrit
CMBIC]T.

2. 3aKOH MOJIHOTO TOKA ISl BEKTOpa ﬁ .



=

3. ChopMyIUpOBaHTb IPAHHUHBIE
YCJIOBUS 1151 TAHTCHLMABHBIX

COCTaBJIAOIINX BeKTOpoB B u H |

4. Uemy paBeH MarHUTHBIH MOMEHT D,

BUTKa ¢ TokoM 1? Kyzna on HanpasneH (cM.
pUCYHOK)?

CR

5. B uéM 3akmioyaeTcs sSBICHUE
WICKTPOMaTHUTHON HHIYKIUH, UeMy paBHa
OAC? ChopmynupoBaTek NpaBuio Jlenua,

6.T1poBossALLas NEPEMbIUKE NBHIKETCA
1
BJONb POBOAALLEH PaMK# CO CKOPOCTbIO U

B MATHUTHOM 110JIe B . YKazaTh
HanpaBJCHHEC MHAYKLUMOHHOTO TOKA,

7. Max rpaduk H3MCHCHUS
MarHUTHOTO TTOTOKA OT BPEMEHH.

npabiona ¢

EOWILHO L

3. I'paHuYHBIE YCIOBUS AN HOPMAJIBHEBIX

COCTABJISIIOILNX BeKTOpoB B u [

4. Yemy paBeH opOHUTaIbHbIN MATHUTHBLIA
MOMEHT P, 3JIeKTPOHA C 3apsIoM e !

CKOpOCTBIO U 7

VKazaTh €ro HanpaBaeHUe (CM. puC.).

5. SIBieHMe CaMOMHAYKLUMK U
B3aUMOWHAYKLNH, ux D/C.

6.Hp0}30115m1a${ NEPEMLIYKa ABXKETCA BAOJD
1
l'IpOBO,E[HU.[@I?[ paMKH CO CKOPOCTLIO L B

MarHHTHOM mojte B . YkaszaTsb HalpaBJICeHHUC
HHIOYKOIHOHHOIO TOKA.

7. JlaH rpapuK M3MEHEHHs MarHUTHOI'O
NOTOKA OT BPEMEHHU.




Kax usmensercs Benuunna DJIC
3JIEKTPOMATrHUTHOM MHIYKLMH CO BpeMeHeM?
ITocTpouts rpaduk g,(z).

8. IIpAMOYroMBHbIN NPOBONIOUHBII
BHTOK JIEXKHUT B IUIOCKOCTH C JJIHHHBIM
HPAMBIM 11POBOJIOM, IO KOTOPOMY MPOTEKAET
Tok 1.

{}J
—b

Burok TsaHyT Bripaso. ITokazars
HaIpaBJICHHUS TOKA, HHIYHPOBAHHOIO B
BUTKE, U CUII, ICHCTBYIOLIMX HA €ro JIEBYIO H
NPaBYIO CTOPOHEI

9. UeMy paBHa LUPKYJIALMs BEKTOPA

HATIPAYKYHHOCTH ﬁ No 3aMKHYTOMY
koHTypy? Ha pucyHke nokasansl: I — Toku
NPOBOJUMOCTH, I — MOJIEKYJISIPHBIE TOKH.,

Ly
—

\_‘—_‘—
KoHmyp J

!

10. ITpupona deppomaruernzma.

IocTpouts rpaduk 3asucumoctu D/IC
SJIEKTPOMArHWTHON WHAYKUHMH OT BpeMeHH £,(7).

8. IIpAMOYrosTbHBIH MPOBOIOYHBIH BUTOK
JIEXKUT B MUTOCKOCTH ¢ JUTMHHBIM MPSMBIM
NIPOBOJIOM, IO KOTOPOMY MPOTEKAET TOK .

Burok TanyT Bripaso. ITokasats
HamnpaeJIeHUA TOKa, UHIYLHPOBAHHOIO B BUTKE,
¥ CHJI, ACHCTBYIOIIMX HA ero JICBYIO U NPaByio
CTOPOHEI.

9. Yemy paBHa LMPKYJISIUKA BEKTOPA
MarHUTHON WHAYKLUMWH 10 3aMKHYTOMY KOHTYpY
1? _

Im3

I

10. ITpupona nuamarseTusma.

Bonpocer k peiiTuar-konTposoNe 2
Mexann4eckue KosieGaHNA H BOJTHBI

Bapuaum 1

1. Yro HazeIBaeTcs dasoi
rapMOHHYECKOT0 KoJieGanus?

2. Kakoga pa3rocTs (a3 nsyx
MasTHHKOB (BTOPOTO OTHOCHTENIEHO TIEPBOTO)
(cM. prcyHOK)?

Kpasinee nonoocnue

Bapuanum 2

1. Yro Ha3pIBaeTCS AJIMHON BOJIHBI,
BOJIHOBBIM HMCIIOM?

2. Kakosa pasnocts (haz AByX MasTHUKOB
(BTOpOro OTHOCHTENBHO NEPBOTO) (CM. pUCYHOK)?

I KpaliHee 5

nonoxeHue



3. Touka y4acTByer B JBYX B3aHMHO 3. Touxa y4acTByeT B IBYX B3aMMHO
OEPIeHUKYTIAPHBIX KoneOanmsax. Kakas IepeRINKYISpHBIX konebanusax. Kakas durypa
(purypa Jluccaxy y(x) NOJIY4AETCs, eCIH Jluccaxy y(x) nomyuaaercs, eciu

y = 2cosTt, y =2cosmt,
x = 4cos(m‘+n/2). X =4cos(7u‘+7t).

4. Cnoxxure rpabudecku npa 4. CnoxwuTe rpapuuecku npa
FAPMOHUYECKUX OJIMHAKOBO HATIPABICHHBIX FapMOHHYECKHUX ONMHAKOBO HANPABJICHHBIX
KonebaHus paBHBIX EPHOIOB, HO CMEIICHHBIX KOJNEOAHHS, Y KOTOPBIX 9ACTOTbI COOTHOCATCH KAK
0 (pase OTHOCHTENBLHO ApYT Apyra Ha T, 1:3,a amImTyasl kak 2 : 1. Byner au
AMILTHTY/IBI COOTHOCATCA Kak 3 : 1. Byner mu | KoneGaHue rapMOHMYecKiM? Yemy parna
KOJIeOaHUe rApMOHIICCKAM? Yemy pasna H9acToTa CIOKHOro kojebanus?
94CTOTa CIIOXKHOTO KOoebaHmsa?

5. Jlano HaupasiicHye cMerneHus 5. JlaHo HampaBiIeHHe CMEIIEHHS YACTHIL,
dacruil. Kyna nemkercs Bonna (Biego, Kyna pemwxercs sonna (nepo, BIIPaBO)
BIIpaBO)?

6. Hanucars muddepenimansroe 6. Harcars BonHoBOE ypapHerwue.
YPaBHEHHUE 3aTyXarOUINX KONeOaHHi i ero IMosicHuTE €ro cMmerc

pemenne. Kakos cMbicn koadunmenta
3aTyxaHus, JoOPOTHOCTH?

7. JlaHO ypaBHeHwUe BOJIHEI 7. CMelueHHe YacTHI] CPEeIB B INOCKON
Y=A-sin2n(t/T-x/\), tne A, T, h — Oerynreii 3BykoBoOit BOJTHE BBIPAYKACTCS
TIOJIOXKUTEIIbHBIE BEJIMYHMHEL, KOTOPEIe COOTHOWIEHUEeM § = &, - cos(wf — xx). Haiitu
ONKCHIBAIOT BOJHY. YeMy paBHA CKOPOCTS CKOPOCTH CMELIEHNS YaCTHIL B 3TOH BOJIHE.
BOJIHbBI?

8. 1o Takoe (pasosas ckopocTs, 8. Kak o6pazyercs crosuas Bomma?
IpynioBas cKOPOCTE BOJTH? Omnmcats €8 xapakTepHble 0COGEHHOCTH.

Harmicats ypasuenue crosdeit BoTHbL

9. Yto HasbiBaeTCs uHTEpdEpEHLEt 9. Kak obpasyrorcst Guenms?
BOJIH?

10. ITeproa kosebanmit mpyskuHHOrO 10. Yro Ha3bIBaeTCA MEXaHUYECKIM
MaATHUKa pasen 7. Maccy masTHHKa PC30HaHCOM, PE30HAHCHOM YacTOTOL?
yBenuauiy B 4 paza. Kak usmenurcs nepuox
koseGanui?

Bonpocer pedTHHr-KoHTpOII0 No 3

‘ 1. SnexrpomaruuTHas upuposa ceeta. IIpuanumn [oliredca. 3akoub OTPaXKEHUS U
IPENOMITCHUS. AOCONIOTHBIN M OTHOCHTEIBHEIN TOKA3aTe I upenomiienus. [lonHoe BayTpenHEee
orpaxeHue. CBCTOBOJIEL.

2. KorepeHntaocts u MOHOXPOMATHYHOCTE CBETOBBIX BOJIH. BpeMenHas KOTE€PEHTHOCTE.
Bpems u qnuna KOTE€PEHTHOCTH.



3. Onruyeckas muna myta. OnTndeckas PasHOCTB Xoza. Pacuer uutephepennmonnoit
KapTHUHBI OT ABYX KOI'€PEHTHEIX HCTOYHUKOB.

4. TTos0Ch! paBHOI TONIMHE! H PABHOTO HAKIIOHA,
5. llpocTpaHCTBeHHAS KOTEPEHTHOCTS. Pangmyc xorepenTHOCTH.

6. Ilpuanmm Troiirenca — @penes. Meron 308 ®penens. IIpsmonumeiinoe
pactpocTpanenune csera. luppakuus Operens Ha Kpyrimom OTBEPCTHH U JIUCKE.
1. duppaxuus Opayrrodepa ot GeckonedHo LIMHEON IPSMOM IIETIH.

8. Mudpaxmms Gpayrrodepa na OIHOMEPHOU NU(PAKIIMOHHOM pelreTke.
9. Ilonarue o ronorpadum.

10. EcTecTBeHHBIH U MONIPH30BAHHEIN CBET. [onapusarust npu oTpaxkeHnu u
npenomMiieHud. 3akoH Bprocrepa.

11. INonspusanus mpu nBoitHOM JTyqenpenomineHun. OObIKHOBEHHBIH U HEOOLIKHORSHHEI
sy, OnTiyeckas ock kpucranna. [longpusanuonmsie Ipu3MBL 3aKoH Manoca.,

12. 3arpynHenus B s1eKTpOMArHUTHOM Teopun Maxceemna. HopManbhas u amoMansaas
Aucniepcuy. MeTonbr Habnronenus mucneper.

13. DneKTpOHHAS TEOpHUs MUCTIEPCHY CBETA.

14. ITornomenwue creta. I[Bera Ten u CIIEKTp IOTJIOIIEHHUS.

BOIIPOCHI M TEMBI IS CAMOCTOSTEJbHOM PAEOTEI (CPO)
2 cemecTp

1. B 4ém pasnmaue Mexay MHEpUHANLHBIME 1 HEMHEPUUAIBHBIMA CHCTEMAMHU
orcuéra?

2. Chopmynwrpyiite NpUHIMIT OTHOCHTENBHOCTH | aliies.

3. Chopmymmpyiire Teopemy IIteiinepa. Breuncnure MoMeHT WHEPLINY JIUCKA,
LWIAHpPA.

4. ChopmynupyHTe 3aKoHEI COXpaHGHHS B MEXaHNKE. Kakwe cBoiicTsa
NPOCTPAHCTBA U BPEMEHHU CBSI3aHBI C TUMH 3aKOHAMU?

5. B 4éM 3aKmouacTCs MPUHIMI OTHOCHTENIBHOCTH DHHIITCHEA?

6. B 4é€M pasniaue MOJIEKyIIpHO-KHHETHYECKOTO I TEPMOUHAMUYECKOTO METO1a?

7. 3amvmwTe ypaBHeHWe Ban-mep-Baambca s peanbHOro rasa. B uém orimume
PEAIBHOTO Ta3a OT UACAIBHOro?

8. HUTo Takoe MOBEPXHOCTHOE HATSIKCHHE JKHUIKOCTI?

9. @asoBble paBHOBECHS H (ha30BbIe nepexonel. ®assl Bemecrsa. YCIOBUS
paBHOBecus ¢as.

10. Mcnapenwe u xongencanus. Iiasnenue u KpHUCTaIIU3a1us].

11. VYpaBueuune Knanelipona-Kiaysuyca. ®azosas auarpaMma  (Iu@arpaMma
cocrostaus). TpoiiHasg Touka.



12. Dnementhl ¢uswueckoll kuHerwku. [lomATHE O (GUIMUECKOM KHMHETHKE.
HepasnoBecHbIe ccTeMBl. BpeMs peakcauum.

13. SInenus nepenoca. Juddysns. Koapdunment nudpdysun. TemmonpoBogHOCTD.
Kooddpunmenr Terwronpopoanoctn. Bsskocrs (BHyTpennee Tpenue). Kosddumuent
BA3KOCTU. /IMHAMUYECKas U KUHEMaTHIeCKast BA3KOCTb.

14. Tlepeunciure Buasl aedopmanuit TBEpasx ten. ChopMmymupyiite 3akon I'yka.
Yro saBnsercs Mepoit nedopmarmii?

15. Yro Takoe NOTUTPOTHBIN HpoLecc?

16. B 4&€M COCTOMT CTaTHCTUYECKOE TONKOBAHUE BTOPOIO HAYANA TEPMOTHHAMUKA?

14. Kakue mMareMaTH4eCKUe ONEpaTophl HCHOIB3YIOT IIPH ONMCAHMY CKAISIPHEIX U
BEKTOPHBIX ITONEH B pusnke?

15. Ilepeuncnure XapaKTepUCTHKU 3JIEKTPOCTATHYECKOTO MHONSA W gaifTe UM
omnpeJeacHue.

16. Kaxue 10J1s1 Ha3BIBAIOT NOTEHIMATHEIMA? KakoBa CBA3b MEXJy CHIOBEIME M
IHEPreTUYECKUMHY XapaKTEPUCTUKAMHU CHIIOBOYO IIOJISL?

17. Kakue BelecTBa Ha3BIBAIOT CETHETOMICKTPUKAMNA?

18. JlatiTe ommcaHue IpaHUYHBIX YCTOBHIM JUIS 3IEKTPUYECKOTO IIONS HA IPaHMULE
pasfiena «IpOBOIHUK-BAKYYM», «IPOBOJHUK-TUIEKTPHKY, «IIMIICKTPHK-USTEKTPUKY.

3 cemecTp

1. OnemeHTBI GHU3NIECKON INMEKTPOHUKH. DIEKTPHUCCKHIL CIIOI B BakyyMme. 9neKTp0HHaﬂ
smuccusi. PaboTa BEIXOa 3IEKTPOHOB M3 METAIIA. ‘

2. Dnexrpmueckmd TOK B rase. Ilpoumeccsl WOHM3amMH ¥ peKoMOuHamuu. PaGoTa
nonusanuy. lloTeHnuan nonm3anuu. Y napHas HOHH3AMUS. |

3. HecamocrosTenbupiii Ta3oBbIi paspsy. CaMOCTOSTENBHBIA Ta30BBIA paspsy. BoibT-
aMIIepHas XapaKTepHCTUKA I'a30BOro paspsana. Bunsr paspsios.

4. Ilnasma. Ilousatre o mmasme. Crioco6nI co3nanus miasmbl. HuskoTeMmepaTypHas [1a3ma
u e€ IpuMeHeHre. BrIcokoTeMIIepaTypHas TiasMa.

5. JIBUXKeHHE 3apsDKEHHOM YaCTHIBI B OJEKTPHYECKOM W MATHUTHOM TIOMAX. Ddhext
Xomra. YCKOpUTENH 3apsKEHHBIX YaCTHIL.

6. Tunel MarHeTukoB. Touka Kropu. Jlomensl. KpuBasg HaMarHUUMBaHuS.

7. [uddepennnanbHoe ypaBHEHHE 'TapMOHHYECKHX KONEOAHWMA M €ro pelreHwe.
[Tepeuncnure XapakTEPUCTUKA TAPMOHUYECKHX KOJIeOaHuil.

8. CoxeHne 0JIMHAKOBO HANPABJICHHBIX (CKAISPHBIX) FAPMOHMYECKAX Konebanuii. Merto
BEKTOPHOH JUarpaMMEl.

9. buenusa. Crnoxenwe B3aMMHO MHEPICHAVKYISPHBIX (BEKTOPHBIX) IapMOHMYECKHX
kosiebauuit. Guryper JInccaxy.

10. Cnextp xonebanuii. Ilorarue o pasnoxenun Oypre.

11. 3anuimuTe BOTHOBOE YPABHEHHE M €0 PELICHHE.

12. B uém 3axmodaercs NPUHNIHI CYNEPHO3UIMH BOJH M KAakoBa TPAHUIA €ro
npumerumoctr? Jlaiite onpenenenre $hasoBoif u TPyIIoOBOi CKOPOCTH.

13. Dddexr Jomnepa ans 3BYKOBBIX BOJH. YJIbTpa- B HHPPA3BYKH.

14. 3anumure muddepenimansaoe ypapHeHHe KoieGaHuil B KONEGATENBHOM KOHTYpPE H
ero pemenue. Pesonanc y kone0aTensHOM KOHTYpE.



15. Sddexr Jomnepa s snexrpomaruuTabix Bonw. [lkana SJIEKTPOMArHATHBIX BOJIH.

16. CgeroBomsl. ['eoMeTpHyeckass OmTHKA Kak IIPECNBbHEBIN CIy4yaif BOJHOBOM OIITHKM.
Onruyeckne HHCTPYMEHTHI.

7. MmnoromyueBass wunTepdepenims. Crocobml IOJIy4CHHSI KOTE€PEHTHBIX JIydeii.
HuTepdepomerpsi.

18. Meron son @penenst. Crpans Kophro.

19. Pa3pemarormmast crioco6HOCTS ONTHIECKHX HHCTPYMEHTOB. [lonsTue o romorpadum.

20. Honapuzanus ceera. EcrecTBeHHBIN 1 TONAPU30BAHHbIN CBET. CTENeHb NOSPU3AIHY.

21. Honapusanust cBeTa Ipyu NPeIOMICHUN oTpaxkeHuu. 3akoH Bprocrepa. [Mosaprzamus
IIpY IBOMHOM JIydenpenomieHnn. OOBLIKHOBEHHbIH M HeOOLIKHOBEHHEIH TYYH.

22. Onrudeckas o0OCb KpHCTaIA. Homspounsl ¥  IONIPH3ALMOHHEIE —IPHU3MEL
[lonspusaTopsl w aHammM3aTOphl. 3akoH Mamoca. [TosyBONMHOBEIE ¥ 4YETBEPTHBOIHOBEIE
ITACTHHKH,

23. MekyccTBenHas onTHYecKas aHH30Tpomds. ONTHYECKas aKTHBHOCTE BELIECTBA.
Oddexr Dapazes.

24, [ucmepchst cBeTa. 3aTpyAHCHHS B NIEKTPOMArHUTHOM Teopur MakcBela.
Hopmanbras u aHOManbHas nucnepcui. MeToss! HaGIroNeHIS IUCTIEPCHH.

25. Ilpnsmarmdeckuit ¥ THPaKIMOHHEIE CIIEKTPEL.

26. DIIeKTPOHHAs UCIIEPCHS CBETA.

27. Tlornomenue ceera. 3akon Byrepa. I{Beta Ten u CIIEKTPHI IIOTJIOIICHHS.

ITPUMEPHBIE TEMBI PEOEPATUBHEBIX PABOT

. Ou3KKa — HayKa O3HAHUA MUPA.
IIpocTpascTBO U Bpems B (pu3HKe.
. UepHsle TBIPEI BO BeenenHoiH.
4. Yuenne K.O. IlnonkoBckoro.
5. MozenupoBanme mporecca pacHpoCTpaHSHHS YIAPHOM BOJHBEI IIPH B3PHIBAX B
Pa3sINYHBIX Cpelax.
6. KuHeTwka 1 TepMOIMHAMIKA OHONOTHYECKHK IPOLIECCOB.
7. Topsimok u Gecnopsaok B MEpe GOTBIINX MOJIEKYIL.
8. JKCIIEpPUMEHTaIbHBIC HCCICHOBAHHS 3IEKTPOMATHATHOTO TONS 3eMIH B O6IaCTH
CBEPHU3KHUX YaCTOT.
9. IlapoBas MONHHS U €& IPUPOAA.
10. MarnutHoe mone 3emin.
11. Monnus u e€ npupona.
12. DReKTpHYECTBO B KMBBIX OPraHU3MaX.
13. OmexrpuuectBo B atMocdepe.
14.  JlasepHO-UHIYIHPOBAHHBIE THIPOATHAMHYECKHE BOJTHEL
15. Dusnyeckue METOLI PETUCTPAIME 3EMISTPECCHHIA.
16. IlpmMeHeHHe yIbTpa3ByKa B HETPOCKOIHH,
Crrcox MOXET OBITh 3HAYHTENBHO pacmmper. Temy pedepara CTYNEHTBI COrNacyroT ¢
IIPENIOAAaBATEIIEM.



Bonpocob! poMexkyTO4HOI aTTeCTALMH 110 HTOraM 0CBOEHHS JUCHHILIHHEI
Bonpocer k 3x3ameny 1o cemectpy Ne 2

I. Mexaunka

: 1. Mexanuyeckoe rmkenne kak mpocreiimas Gopma ABmkeHus Matepud. CruereMa
- otcuera. [pununn orrocurensroct lamwies, [Tpeo6pasosanus [anmes. Panuyc-ekrop.

2. Marepuanbhas Touka (dacTuua). Tpaexropus, Pamuyc KpUBH3HbL TPACKTOPHH.
HI/IHCI/IH&H CKOPOCTBH M JINHEHHOE yekoperwue. [TocTymaTensroe IBHKEHHe TBEPHOTO TEIA.

3. TaHreHIMANbHOE U HOPMANBHOE YCKOPeHHs. CBA3b MEKIY IMHCHHEIMA | YLJIOBLIMH
| KHHOMATHYECKUMH BETHIHHAM,

4. Iepspri 3akoH HEIOTOHA ¥ OHSTHE MHEPIHMATBHOM CHCTEMbL OTCYETA. Bropoit 3axon
‘ HBIOTOHa 1 [TOHATHE CUJIBI, MACCEHl M UMITYJIbCA. Y paBHEHHUE ABYKeHus, Tperuil 3akoH HeloToHa
‘ ¥ IIpe/ielIsl ero [IPUMEHUMOCTH.

‘ 5. Henneprinanbueie cucTeMsl oTcueTa. AGCONIOTHEIE M OTHOCHTENBHEIE CKOPOCTH U
- yckopenue. CHITBI HHEPIUH,

6. Cucrema marepuansHex Touek. LleHTp unepuun (nentp Mace). Teopema 0 ABIKEHHU
ueHTpa HHEPIHH,

7. llonstre abCOMOTHO TBEPLOrO TeJa. MOMEHT HHEPIHH Tela.
8. Teopema IllTeiinepa,

9. MomeHT crtbl. MOMEHT UMITy/bea. Y paBHEHHE MOMEHTOB. Y paBHEeHHe
‘BPalaTeJIbHOIO ABUXKEHHUS TBEPIOTO TeIa OTHOCHTEILHO HEITOABUIKHOM OCH.

10. I'mpockommaecknit apdexr. CBoGoAHEIE OCH,

11. 3akoH coXpaHEHNS UMITYJIbCA B TPETHH 3aK0H HploToHA.

12. 3akoH coxpaHEeHHsI MOMEHTA UMITYJIECA.

13. PaGora u sHeprus B MexaHuke. JHEPrus KUHETHUECKAs U [OTEHIMAILHASL.
14, Tlonsye cumnosoro moss. CBsi3b MeX/y IOTEHNHATLHOM SHEprHeit i CHITO.
15. 3axoH coxpaneHus MeXaHHYECKOH SHEPTHH,

16. KOHCBpBaTHBHBIe 1 HCKOHCEPBATHUBHBLIC CHJIBI. KOHCGpBaTI/IBHaH H JUCCHUIIaTHUBHAsA
‘CUCTEMEI,

17. 3apauy MeXaHUKH JKHUAKOCTEH U I'a30B.
18. Ypasmnenue Ditepa.
19. Ypasnenue HepaspeIBHOCTH. Y paBHenue bepaymm.

20. Cucrema ypaBHEHUH Ta30{HHAMHUKH.



21. Unpxynsauus cxopocru. TloTennnansmoe u BUXpeBOe nBikenus. Teopema
Kyxoscxoro.

22. JlaMMHapHEIA U TypGYIeHTHDIH PEXKUMBI TEYEHUS,
23. Te4enue BA3KOM KIUIKOCTH, ®opmyia [Tyasetins.

24. Tlpunumn oTHOCHTENbHOCTH DHHIITeHHa, Ponk crxopoctn cpera, ITocrymar
NOCTOAHCTBA CKOpOCTH CBeTa. [Ipeobpasopanus Jlopenua,

25. JIopeHLIeBO coKpallenHe JIHHb 1 3aMEIJIEHNE BPEMEHH.
26. PensTuBucTeknii MMIyNbe. B3auMOoCBA3E Macer! u JHEprum,
27. CTONKHOBEHHME 1 pachan yacTHiL, Hedexr mace. Dueprus cassy.
28. CooTHolIEHHE MEXIY IONIHOH SHEPTHEH M HMIY/IbCOM YaCTHILbI,
TL. OcHoBer MosexynsipHoii bu3uKy ¥ TepMoanHaMuUKR

1. Ionsite uaeansHoro raza. MoneKyanHo-KHHeTHLIeCKoe TONKOBAHUE TEMIIEPATYPEL.
Makpockonuyeckue NapaMeTphbl CHCTEMBI,

2. BHYTpeHHsIa sHEprust uaeanbHOro raza. Hucno creneneit coGombl. 3akon
paBHOpacIpeesieHns SHepruu.

3. MaBnenue rasa ¢ Touku 3penus MOJICKYIIAPHO-KMHETHYECKOM Teopun. OCHOBHOE
YPABHEHUE MOTEKYIAPHO-KNHETHIECKOH TeopHH,

4. YpaBHEHHE COCTOSHUS HAEANbHOrO rasa (ypaBHenne Krnaneltpora — Menneneesa).

5. IAHaMHYECKHE U CTATHCTHYECKHE 34KOHOMEPHOCTH B (husuke. CTaTHCTHYECKH MeTO
Heenenosanns cuctemsl. Tonstie o hyHkumn pacipenesnerms,

6. ®azosoe npocrpaxcTso. dazopas TOuK4, (hazoras sueiika. CTaTHCTHICCKOE
yCpEIHeHueE,

7. Pacnpenenenne Makceenna, Cpeanne cxopocty MOJIEKY.
8. bapomerpuueckas dopmyna. Pacnipenencrue Bombumana,
9. Pacnpenenenne Makcsena — Bomsimana,
10. YpaBHenue Ban-nep-Baansca, W3oTepmBI peansHbIX razos,
I'l. Metacrabunnioe cocTosHue, Kpurtnaeckoe cocrostuue.
12, Buyrpennss sueprus peaILHOrO rasa.
13. Oddexrr Ixoyms — Tomcona. Cxmxenne rasos u MOIYICHNE HU3KMX TEMIIEPATYP.
14. XapakrepreTnka sKUAKOTO COCTONHMS. BanxuHnit nopsanox.

15. TloBepxHoCcTHOE HaTKEHME, Cnnel, BO3HHKAOLME Ha KPUBOH MOBEPXHOCTH JKHAKOCTIL.
Dopmyna Jlannaca, Cmauusanme u KaNWIIAPHEIE SBIASHMS,



] 16. Kpucranmmaeckas pererka. JJanbHui mopsaaok. Yupyras u mactuueckas gedopmars

- TBEPABIX TeN. 3aKkoH ['yka.

‘ 17. ®aspr Bemectsa. Mcnapenne u konnexcanys. [napnenne u xpucrammmanus. Pazopas
- AMarpamma.

18. ITonsTre CTONKHOBEHNS. YIPYroe U HEYIPYroe CTOIKHOBEHHS,

19. Tpunensroe paccrosmue, DddexrnBroe cevenne paccesnus. Cpeauss JMHA
- cBoboaHOrO IMpodera.

20. SBnenue nepenoca — nuddysus,
21. SIBneHue epeHoca — TEIIONPOBOIHOCT.
22. SIBneHuye mepeHoca — BA3KOCTD.

23. OCHOBHLIE TEPMOTMHAMHYISCKHE IIOHATHS: BHYTPEHHSS SHEPrus, paboTa, TeIIoTa.
- YpaBHEHHE IIepBOT0 Hayala TEPMOIUHAMUKH.

24. 3aBHCHMOCTBD TCINIOEMKOCTH HEATBHOTO Ta3a OT BHIA nporecca, Pabora,
coBeplIaeMas ra3oM IIpH H30IPOIEccax.

25. Annabaruueckuit mpoiecc.

26. OGpatumMele 1 HeoOpaTuMEbIe nporeccsl, Kpyrosoit mponece (UK).
27. Hukn Kapro u ero KITJI mig uaeansHOro rasa.

28. IIpuHIUI AeHCTBUS TEIUIOBOTO JIBUTATENS U XOJIOAMIEHON MAIIMHEL
29. DHTponus. 3aKOH BO3PACTAHHS SHTPOIINH,

‘ 30. CraTuctrdeckuil Bec (TepMOAUHAMUYECKAs BEPOATHOCTE). CTaTHCTHYECKOE
' TOJIKOBAHUE BTOPOTO Hayalla TePMOIHHAMUKH.

Bonpocer k 3x3ameny no cemecrpy Ne 3
II1. D1eKTpNYecTBO U MATHETHU3M

1. 3akon Kynora. HanpsokeHHOCTB 3ekTpocTaTtiaeckoro mons. ITorsaTue
 9IEKTPOCTATHYECKOTO 1101, [[PHHIIAIT CyIEPIIOSHIAY EKTPUIECKUX TTONEH.

2. Ilorok HanpsxkeHHOCTH. Teopema ["aycea Uist 31€KTPOCTATHYECKOTO TOJIS B BAKYYME.
3. [Ipumenenwue Teopems! ["aycca 1t pacuera mosei.

4. PaboTa CHJI 31€KTpOCTaTHYECKOr0 OISt [[UpKyJIsuust HAIpsSIKEHHOCTH
' QIIEKTPOCTATUIECKOTO TIOJISL.

5. lorennuan. PasHocTs moTeHIMANOB. CBSA3h MEXKLY IOTEHIIMATIOM 1 HalPAKEHHOCTHIO
- QIEKTPOCTATHUECKOTO MOJIS,

: 6. CBoGOIHBIE U CB3aHHBIC 3apsAb! B BeliecTse. TUIIBI IUDIEKTPHKOB. MonHas,
 ONICKTPOHHAS i OPUEHTAIOHHAS TTOJISPU3allHH,



7. Ionspr3oBaHHOCTD. Huanexrpuveckas BOCIIPUUMYMBOCTE BEWIECTBA U €€ 3aBUCHMOCTE
OT TEMIIEPATYPBHI.

8. Teopema I"aycca u1s1 SMeKTPHUIECKOTO OIS B AV3IEKTPUKE. DNEKTPUUECKOE

CMCIIEHHE, HHBH@KTPH‘ISCKEISI IMPOHUIAEMOCTE CPCALL. HaHpHX(eHHOCTb SJICKTPHYCCKOTr 0 ITOJIS B
AU3IEKTPHKE.

9. I'pannunsle yemosust s 1eKTpruYecKoro noss Ha TpaHULE pasaena “ IM3IeKTPUK —
AVINEKTPUK ~,

10. Pacripenenenye 3apsios B npoBoaHuKke. OJIEKTPOCTATHYECKOE TI0JIC BHYTPH U CHAPYIKH
POBOAHUKA. DNEKTPOCTATHYECKAS 3AIL(MTA.

I1. 9H€KTpO€MKOCTB YCAUHEHHOT O [MIPOBOJHMKA, CUCTEMBI INPOBOJHHUKOB U KOHZEHCaTOopa.

12, OHeprus 3apskeHHBIX YeonHeHHOro NPOBOJIHHKE, CUCTEMBI MTPOBOAHMKOB 1

KOHAEHCcaTopa. 9Hepm5{ ANEKTpUUecKkoro nojas. O0beMHag [NIOTHOCTb SHEPruu AICKTPHUYECKOI O
ITOJI4,

13, XapaKTCpHCTHKH JNICKTPUYECKOTO MOJIA U YCJIOBHA €0 CyU1eCTBOBAHUS, PazHocTs
MOTCHUHAJIOB, 3J'I€K‘TpOI[BI/I>Ky1HaH CHJIa, HallpsHKEHWE,

14. Knaccnueckas sektponnas Teopus JIEKTPONPOBOAMMOCTH METAIJIOB U ge
HEIOCTATOYHOCTb.

15. BerBoz 3akoros Oma 1 Hoxoyns — Jlenna 3 anekTpolHbx MPENCTABIACHUH,

16, Nonnzauns MOJIEKYJT U aTOMOB, pexoMOuHanus nouos, PaGoTa WOHM3AMK, Y japHas
MOHH3ALHS,

17. HecamMoCTOATENLHEIH 1 caMOCTOATENBHBIH Fa30BhIe paspsiael,

18. IlonsaTue o masme, CriocoGs! CO3MaHMs 1IA3MbL. KBasnHENTpansHOCTE Mna3ml,
Hebaeekuit paguyc skpanuposanus. [LasMeHnas 4acToTa.

19. Huskoremneparyphas rasma v ee NIPUMEHEHHE,

20. Beicoxoremneparypsas nnaima. [po6inema OCYILECTBIECHUS YIIPABIAEMOT0O
TEPMOSAAEPHOTO CHHTERA,

21. 3akon Amnepa. Marantnas nHaykuns. 3axon Buo — Casapa. ITonaTne MarHMTHOro
o4 [IpHHUKN CYTeprnosuuMn MarHUTHLIX nofel, MarduTHeri MOMEHT,

22. MarunTHoe none npaMoNHEeHoro 1 KPYTrOBOTrO TOKOB.

23. [lupkynauus BekTOpa MarHUTHOI MHIYKLMA, 38KOH [TOITHOrO Toka, MarduTHoe roje
AVTMHHOTO COJICHOMAA W TOPOHU A,

24. MaruuTHoe B3aHMONCHCTBME TOKOB 1 €/IMHNIIA CHJTBI TOKA — aMIIep.

25. IHBAapHaHTHOCTE 3NIEKTPHUECKOrO 3apsaza. Buxpesoe momne nsuxkymerocs 3apsna.
Marnetusm xak pensTuBucTCKuit a(exT.



26. [IBrKenre 3apsykeHHBIX 9acTHI B SJIEKTPUYECKUX U MArHUTHBIX ITOJISX.

27. Db dexr Xomna, [IpuHnn aettcteus YCKOPHUTEJIEH 3apsDKEHHEIX YaCTHI],

28. TlonsTne MarHuTHOTO MOMeHTa aToMma,

29. Mukpo- 1 MakpoTOKH, Monexynsipasie Toxu, Margutaas BOCMPHUHMYUBOCTE BELIECTRA.

30. 3akon noaHOro ToKA AJIsT MArHUTHOT O [TO/s1 B BELLECTRE. Hanpsbxennoets maruutaoro
noJst. MarHuTHas IPOHULIAEMOCTS cpesbl. MHAYKIMA MATHUTHOIO DOJIS B BELLECTRE,

31. I'panwdmble yenosus ans MarHHTHOrO NN Ha FPaHKLE pasjiena IByX Cpen.
32. TUTTBI MATHETHKOB. Kpwueas namaranunsanus, Touxa Kropn. Jlomensr.

33. Omeit Papazest. MarHuTHbI 10TOK, SUC nnayxunn. OcHOBHOI 3aK0H
SJICKTPOMArHUTHON HAYKUMH. [pasuio Jlenna.

34, CamonHIyKuus u B3aMMOMHIYKUHNA. IHOYKTHBHOCTE ¥ B3aUMHAs HHIYKTUBHOCTb.
Toku pasmbikarus v sambIkanus,

35. Oueprust MaruuTHOrO nons, OGbeMHAs TJIOTHOCTB 3HCPIUU MarHUTHOTO MOJTS.
IV. Kosie6anns u Bosubl

1. CBO6OIIHI>IC M BBIHYXKASHHBIE KOIeOauus, FapMOHI/I‘-WCKHe Mexannvieckue konebauus u
HX XapaKTEPHUCTHKH,

2. DHEPrus rapMOHUYECKHX MEXAHHIECKHX xonebanuil. [TousTie 0 rapMoHHYecKoM 1
AHTaPMOHHYECKOM OCLHIIIATOPE.

3. CrnoxeHue ONMHAKOBO HAIPaBJICHHbIX [APMOHMYECKHX KoneOaHmi, Buens,

4. Ciioxenune B3aNMHO [CPICHANKYIIAPHBIX TaPMOHUYECKHX KOJIeGaHMUit, Duryper
Jluccaxy.

5. 3aTyxarowme Mexanuueckue koneGanms, Hacrora, koaddnunent saryxanms,
JIOTAPU(MUHECKHI ICKPEMEHT 3aTYXaHnns MEXaHHaecKux Koyebanuit,

6. BolHyKIECHHbIe MEXaHHUeCKHE KONeGaHns. AMIIIMTYNA M (pa3a IPM BLIHYKACHHBIX
MEXaHWYECKUX KONEeOaHMSIX,

7. Mexannueckuit pesoHaHc. PesoHancHbie KpuBble. COOTHOILEHNA MeKY (Daszamu
BLIHYMKAAKOMEH CHITbL U CKOPOCTH MPH MEXAHNYECKOM pe3oHaHce,

8. Mexannsm o6pa3oBaHus MEXaHHIECKIX BOTH B ynpyro# cpeze. IlpononsHeie u

TTOTIEPEYHEIC BOJHBI, BolTHOROE YPAaBHEHHWC U €TI0 peuenme, rapMOHPILIf)CKHG BOJIHBI U UX
XapPaKTCPUCTHUKH,

9. Da3soBas CKOPOCTL M AUCTIEPCHA BOH. BOMHOBO MAKeT 1 IPYIIIOBas CKOPOCT.

10. TownsaTne o xorepentHoOCTH, WNarepdepenuns sonn. Crosune BOMHDL



I'l. Konebatennubiit konTyp. ["apmMOHMYecKIe 3eKTPOMArHATHbIE KOTEGAHUS U HX
XapaKTEePUCTHUKH.

12, 3aTyxaromne 3eKTpOMarHHTHBIE KOICGaHHS, Yacrora, koaddurnent saryxanns,
JIOrapu(QpMUYECKnit IEKPEMEHT 3aTyXaHHs SJIEKTPOMArHMTHLIX Kojebanuit. JJoGpoTHOCTE
KoJIeGaTeNLHOro KOHTYpA.

I3. BemyxaenHsIe anekTpoMaruuTabie koe6anus, AMIUIMTYNA ¥ ha3a BBIHYXICHHDIX
AJIEKTPOMArHUTHBIX KojteGanui,

14. ®apaneesckas u MakcBeTOBCKAS TPaKTOBKH ABJICHHS JNCKTPOMATHUTHOM WHIYKIUM,
Tok cmemenus.

15. Cucrema ypasrenuit Makcgena. ONEKTPOMArHUTHOE M10jIe,

16. BonHoBoe ypasHenwue ais JJICKTPOMArHUTHOTO MTOJIS W ero penlenne. CKOPOCTh
PaCTIpOCTPaHEHN 3JIEKTPOMArHUTHBIX BOJIH B CPEaX.

17. OcroBHEIE CBOCTBA STIEKTPOMATHUTHBIX BOJIH. DHEPTHS U ITOTOK 3HEPTHH
HICKTPOMATHUTHBIX BONH. Bexrop [Tofnrnura, Ummymsc 3JICKTPOMArHUTHOTO MO,

V. Onruka

I. OnexTpomaruuTHas pupona ceera. [punuwn Trolirenca, 3akomb! OTPaXEHUA U
npenomieHus. AGCONIOTHBIN M OTHOCHTENBHBIN [IOKA3aTENH npeomiIeHns. [lonnoe BHyTpeHHEe
oTpaxkeHrne. CBETOBOEL.

2. KOrepeHTHOCTS 1 MOHOXPOMATHYHOCTE CBETOBBIX BOJIH. Bpemennas korepeRTHOCTS.
Bpems u anuHa xorepentaocT.

3. Ontnyeckas anHa nmytr. OnTuyeckas pasHoCTe xona. Pacyer nHTep(pepenInoHHOM
KapTHHEI OT ABYX KOTE€PEHTHBIX UCTOUHUKOR,

4. ITonocs! paBHOMN TOJIIHHEL 1 PaBHOI'0 HAKIOHA.
5. IpocTpancTBeHHAs KOTEPEHTHOCTD, Paamyc korepenTHOCTH,

6. Ilpununn Toiirenca - Openens. Meron 3o Dpenens. ITpamonuneiinoe
pacnpocTpanenue ceeta. Jludpakuus OpeHens na xpyriom OTBEPCTHH U JIUCKE,
7. Hndpakuns Gpaynrodepa ot 6eCKOHETHO WINHHOI NPSIMOH 1IENTH.

8. Andpakuus Gpaynrodepa Ha OIHOMEPHON MM(PAKLHOHHON pereTke,
9. Ionarue o ronorpadumu.

10. EcTeCTBEHHbIN 1 MOTAPU3OBAHHDIH CBET. HonApusanust py oTpaskeHHH 1
penomnenun. 3axon bprocrepa.

1. Tlonsipusauus npu neoiirom nydenpenomnernn, OObIKHOBEHHBIA U HEOGBIKHOBEHH bIfl
myan. OnTryeckas 0ch KpUcTasia. [Tonspusaunonnslie npusmer. 3akon Maoca.

12, 3atpynmenus B 351eKTpOMArHUTHOI Teopun Maxceenana. Hopmanshas ¥ anomanbHas
ancnepcun. MeTozsl HabaI0ACHNS TUCTepCHH,



13. Dnexrponnas TEOPHSI TUCIIEPCHH CBETA,

14. Ilornouienue cera. [{zeta e u CIEKTD MOIJIOUIEH U,

7. YYHEBHO-METOJIUYECKOE 1 NHOOPMAUMOHHOE OBECIIEYEHUE
AUCHUIIIUHBI ( MOZYJIS) ®U3NKA

JIMTEPATYPA
a) OCHOBHasl TUTepaTypa;

I. Tankun, Apkannii Degoporny, Jlekunn 1o busnke. Keantosas u sacpHas Guswka / A, O,
laninn, H. C. TIpokomwesa ; Brannmupcrnit FOCYNapCTBCHHBIN YHUBEPCHUTET HMEHH
Anekcanapa I'puropbesnua n Hukonas ['puropeesnua Cromerosmrix (Bal'y),— Bramumup :
Bramumupckuii FOCYNapCTBEHHBIN YHHBEPCHUTET MMEHH Anexcanzpa I'puropresida u Hukonas
I'puropsesnya Cronerossrx (BnT'Y), 2016 —86¢. : ni., Tabn. — Vimeercs snekTponHas
BEpCHs.— bubnmorp.: c. 85,

Usnanue Ha Ap. Hocwutesne: Jlewkumn no usnke. Kpantosas aaepuas husnia

[Dackrponniii pecype| / A. . Camxkmi, H. C. Mpokouresa . Baagnmupeknit rocyapersen b
YHHECpCHTET nMenn Asiekcanapa Ipuropsesiya u Hitcosas Upuropsesnya CToaerosbrx

(Bal'y) .— Bragnmup, 2016 — ISBN 978-5-9984-0654-6.

2. Kyanwm, Anexcanap Anexceerny. YuebHoe nocobne Ama caMoCTOATENbHON paboTer mo
dusuxe / A, A, Kynuw, JI.B. Dypos; Baaaum. roc. yu-r umenn A. . u H. I, CTONETOBBIX, —
Brapumup: sn-o Bul'Y, 2017 — 138 ¢, ISBN 978-5-9984-0822-9

3. Kynuwm, Anexcanap Anexceesny. Ousuxy - METOIMUCCKHE YKA3aHUS K TEOPETHUYECKOMY
MATEPHATY, MPAKTUYCCKHM 3aHATHAM W 3aIaHusM, TECTaM, KOMILIEKCY 1abopaTOpHBIX pafoT
AT CTYNCHTOB JMCTAHUMOHHON (hOpMBI ofyuenns / A. A. Kymuw, JI. B, ['pynckas
Bnagumupckuii FOCYAapCTBEHHBIA YHUBEPCUTET UMEHH Anexcanspa I'puropbesuua u Hukonas
I'puropsesnua Cronetosbix (Bal'Y), Kadenpa obuieit u NPUKITANHON QU3UKK ; mox ped. A. A.
Kynuwa .— Branumup : Brnannvupcxuii rocynapersennbii YHUBEPCUTET UMEHH AeKkcanipa
['puropsesnua u Hukonas I"puropsesiua CroneTonbix (Bal'Y), 2013 .— 214 ¢. : un., a6, —
Wmeercs anextponnas Bepcus .— bubmuorp.: ¢. 211-212.

Wsnanue wa ap. Hocutene: busika J"Dun_:m'pm|11b@|‘)_ccypc'f - METOJIMYECKHE YKa3aHUd K

TCOPETHYECKOMY MaTepiiany, UPAKTHICCKUM 3aHATHAM M 3a[aHMsM, TeCTaM, KOMILICKCY
1aD0OPATOPHBLIX pPabor /M CTVIEHTOR AUCTANUHOHHOT (opMbL 00vuerus / A, A Kynuu, J1, B,
['pynckas ; Briagumumpekuii FOCYMAPCTBEHHBIA YHHBEDCHTCT MMEH U AlleKcaHipa ['puropsesnya

n Hukonas ['piropnesuua CroneroBnix (Bal'y), Kadeapa o6uweit m npuksa HHOH (H3WKH ; mon
pea. A. A. Kynua .— Bragumup, 2013,

4. dusnka ; MeToamueckue YKA3aHust AJis MOATOTOBKH CTYAEHTOB K TeCTHpoBaHWio / A, @,
lagknn w0 ap.] Bnagumuperuin FOCYNapCTBEHHLIH  YHHBEPCHUTET HUMeEHH Anexcanpa
['puropsesnua u Hukonas ['puropeesrua CTomerossrx (Bnl'Y), Kadenpa obuieit u NPUKIaAHON
pusuKn — Braguvmup : Bragumupckuit FOCYNapCTBCHHLIN YHUBEPCHTET HMEHU AJeKcanjpa



I'puropresnaa u Hukonas I'puropresrua Croneropsix (Bal'Y), 2013 .— 243 ¢. : wp, ——
Wmeercs anextponnas BepcHst.— bubnuorp.: ¢. 242,

Wsnanwe na np. Hocurene: Misnka [DnexTponnklii pecype] METOTMYECKHE YKAZAHUS JUTsI
NOATOTOBKM _CTYICHTOB K TecTUpoBanuio / A. & lankun [n gp.] ;| Bragumupckuii

FOCYJIAPCTBEHHBIN YHUBEPCHTET HMEHM Ancxcanapa Ipuropnesnya 1 Huxonas Cpuropresnua
Cronerosuix (Bal'V). Kadenpa obuieii u OPUKIAAHOH pu3niH .— Bragumup, 2013,

6) Llonomuurensuas JTepatypa (1o BLIGOpy u pexoMeHaauamM TeKTOpa)

. Tankun, Apragnii ®enoposuu. Jlekinu no (usvke : B 4 4. : [yueGHoe nocobue] / A. @,
lankun | Brnanumupciuit FOCYRapCTBeHHEIH  yHUBEpcuTeT (Bnl'V) — Branumup
Bnannmupckuit rocynapersennsi ynnsepentet (Bal'V), 2004-2007.

4. 2: Monekynsapuas (pusmrka U TepmMomMHAMIIKA [ DneKTpoHHbIH pecype] .— DnekTpoHHbIe
TEKCTOBBIC nanHble (1 adin : 5,37 M6) — 2005 — 77 ¢ * pyg — 3arnaBue ¢ THTYA KpaHa .—
ONEKTPOHHAS BEPCHS MEYaTHOM nybnukaunn .— Bubnuorp.: ¢, 76 .— Ceoboaublit moctyn B
JNICKTPOHHBIX YUTANbHLIX 3aiax 6ubmMoTekn — Adobe Acrobat Reader 4.0 .— ISBN 5-89368-
543-1 — <URL:]1[1n:f;’c_,__lib.vlfguu:S{thar1(@f_@45ﬁ?_w_69>.

2. Ilpoxowena, Hanencia Cepreesna. C6opuuk 3amau 1o ¢usuke / H. C. Ipokoniesa;

Buagumupekuis TOCYNnapeTseHubl  yunsepeurer (Bnl'Y).— HUap, 2-¢, wcnp, W gom. —
Brnamnmup Brnannmupckuii Focynapersennplit ynusepcurer (Bnl'Y), 2010 — 65 ¢ —

HUmeercs snextponHas Bepcust .— bubmuorp.: ¢. 64,

Usnanne na gp. nocurene: Coopunk sagau o dusmie [ Dnextponnsii pecype] / H. C.
I € | Jdner pe

[poxowesa ; B_Il{IIMEED_L;_]_\'P_H“I_“{_EE’\-MC'I'!5(‘.1“III;ILV_IM@JMUEL{BJJI‘XL_- - Baagumup, 2010 .—
ISBN 978-5-9984-0043-8.

3. Yeproe A.TI'3agaunnk mo dusuxe: Yaebuoe nocobue s BTYy30B / A. I'. Ueprop, A. A.
BopoGses. — 8-¢ uz., nepepad. M gon. — M. :dusmatimt, 2007. — 640 c. - mi., taba. — ISBN 5-
94052-098-7.

4. imutpuena, Ejena Banepnesna. Yuebuoe nocobue no (pmsuke: mexanuka / E. B,
Hmutpuesa, B. C. Mnewnsues ; Bragnmupexuii rocynapersennmiii yausepenrer (Bnl'y) —
Bramamnp: Bragumupcknit FOCYNapCTBeHHREIH yHuBepeuteT (Bal'V), 2009 — 143 c. - Wil
18041, — HMeeTes anekTpoHnasn BepcHsa .— bubaunorp.: ¢. 143,

Wsnanne Ha np. Hocurene: Yuebuoe nocobue 1o Qusnke [Dnexrponsli pecype] @ mexanmka /
E. B. Amurpuesa, B, C, newnsues ; Bragumupekuii FOCYAAPCTBCHHBIA ynusepeuter (Bal'y)
— Baanumup, 2009 — ISBN 978-5-9984-0005-6.

3. CanenweB N.B.Kypc o6ureit (usuky : yaeGHoe mocobue st BTYy308: B 3 7./ 1. B. Capennes,
- 7-¢ wm3m, crepeotnn. — CII6.: Jlaws, 2007 - (JTyqumie knaccHueckue y4eOHMKN)
(Knaccnueckas  yueGuas mmrepatypa mo  dusuke) (YueGrukn uin By30B. Cneunannyas
matepatypa). — ISBN 978-5-8114-0629-6.

6.9KapenoBa, Ceeriana BukToposna, ®usuka TBEPAOro Tesa : METOANUECKHE YKa3aHua K
naGopaTopHeIM pabotam 1o ¢usuxe / C. B, Kapenosa, H. C. Ilpokomesa, E. JL. MlamaHckas ;
Bramnmunpckuii FoCynapcTBennslll  ynusepeurer (Bnl'V), Kadenpa ¢msukn v npuxianuoi



Maremarnky ; mon pen. C. B. XKapewosoit — Brazumup Bragnmupcxnii roCynapCTBEHHbBIH
yausepeurer (Bal'Vy), 2010 — 39 ¢, - WL, T1abin. — Mwmeercs JJICKTPOHHAs Bepcus .—
bubnuorp.: ¢. 38 Usnanue na Ap. Hocutene: Dusnia TBEPI0rO Tena DNEKTPOHMLIH pecype]
MCTOLAMYECKHE YKa3aHms K _JTabopatopHsin paboram wo (usuke / C. B. Yapenosa, H €.,

Mpoxowera, E. 1. Ulamanckas Buranumupckmii FOCYIUPCTBCHHLIN _ YHUBCPCHTET (Bal'V).
Kadenpa ¢pusnkun u NPUKIIAAHON MATEMATHEM ; 110 pen. C. B. apenora .— Bia nuMmp, 2010,

7. Tpodpumona T.M.Kype dusnxn: ydebuoe nocobue ana sysos / T. U, Tpodumosa. — 18-¢
M3, crepeotun. — M.: Axamemus, 2010, — 557, [3] c.: uu., noprp., Tabm. — (Beiciuee
MpohecCHOnaNTBHOE obpasosanue). — [penm, ykas.: c. 537-549. — ISBN 978-5-7695-7601-0.

8. Wapenosa, Cpernana BuxropoBna. ®uskka atomos u MoOJIeKyn. Snepuas (usnka
[ DneKTpoHHEIIH pecypc] : MeTomHYeckue YKasauus K JabopaTopHeIM paGoTam 110 (uzuke / C. B.
Kapenosa, H. C, Ilpokowesa, E. JI. Illamauckas ; Branmmmpcxnit IrOCYAAPCTBEHHBLH
yrusepenrer (Bal'y), Kadenpa GUsMKH M mpuKIagHO MAaTeMATHKH ; nof pea. E. JI.

[lamanckas .— OJIEKTPOHHEIE TEKCTOBLIC Hanuele (1 daitn @ 431 K6) — Brnanumup

Bnamumupcknit FOCYNapCTBeHHBIT yHuBepcutet (Bal'Y), 2010 — 38 C.: Wi, Taba. — 3armague
C TMTyna SKpaHa .— DJIeKTpoHHas BEPCHST MeYaTHON myGnukaimm,— bubmworp.: ¢. 36.—
Ceobonnbli nocTyn — AdobeAcrobatReader 4.0 —

<URL:http://e.lib. visu.ru/bitstream/] 23456?8*)@()65;’3.«&{)_?‘%__&]_{}

Hurepuer-pecypent
KTD (OKypran Texnuueckoi dusmkn). Dnexrponnas Bepeus http://journals.ioffe.ru/jtf
McnonbzoBanue pasnooGpasmeix YHEOHBIX MaTepHaoB MOMyUEHHBIX U3 CANTOR HHTEpPHETA
flocpeacrsom nporpammpl WinDjVie n APYruX nporpamm.

8. MATEPUAJILHO-TEXHUYECKOE OBECHEYEHME JIUCHUTLIAHBI
(MOIYJIsI)

JlexunoHHbIE ayIMTOPHK OCHAMICHD] Hockamu (MU MapKepa uin Meia), SKPAHOM JUIst
HPOCKUMOHHBIX CUCTEM, IPOEKTOPOM H HOyTOyKOM (B-3, 422-3, 425-3). Ayanropus wis
nabopaToOPHBIX 3aHATHI, OCHALICHH A COBPEMCHHEIMH TIEPCOHANLHBIMM KOMIBIOTEpamy,
O0BENMHEHHBIMHY B JIOKANBHYIO BEIYHCIIUTCIBHYIO CETh M YKOMITNEKTOBAHH BIMH HCOOX OMUMEIM
CHCTEMHBIM W TPUKITAAHBIM TIPOrPaMMHBIM 06ecITeYenHem (419-3). JTaGoparopuu mexanmkn
Monexynsproi Gusvkn(428,429), dleKkTpomarteTnsma(425,426), onTHKN(422,424).
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JIMCT MMEPEYTBEPKAEHWST
PABOYEN POT'PAMMOBI AUCHUTIIMHBI (MOJIYJIST)

Paboyas nporpamma onoGpena ua _ y4eOHBIi rox
[Iporoxon sacenanus kadenpet N or rona
3asemyromuii kadgeapoit

Pabouas nporpamma onoOpena Ha YYEOHEI rog
lIporoxon 3acenanns Kadenpor Ne oT roja
3aBenyowmui kadenpoii

Pabouas mporpamma onobpeHa Ha_ y4eOHBIH rop
[IpoTokon 3acenanus Kaenper Ne . or roja
3asenyromuit kadenpoii

PaGouyast mporpamma onobpeHa Ha yueOHBIH rox
ITporokon sacenanms xademper No oT rona
3asenyrownit kadenpoii -

Pabouas mporpamma onoGpena ua y4eOHBI rop
[Iporoxon 3acenanus xadenpe Ne oT roza
3aBenyrommit Kajenpoi

PaGoyast mporpamma onoOpena Ha y4eOHBII roj
[Iporokon 3acenanus Kaeapel Ne oT roza
3aBeqVIOWMK Kaenpoi




