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1. HEJIX OCBOEHMUS IUCLHAII

LlensmMn OCBOSHHA IMCUMIUINH
CHeLyaNncTa HayuyHoH ¢usnueckoii 6a3s
CTPOMTCs OOIIEUMHKEHEPHAs U CIIEHUAIIbHE
BeIpA0aTLIBACT CcricUnUUEcKnit  MeTox
OKa3bIBAIOTCH BECbMA MIOAOTBOPHBLIMU
IIHPOKOE (PU3MKO-MaTeMaTHUCCKoe obpaj
TeXHUYECKHE HAIpaBJICHWs, YCHEUHO pab
3azad K ApYTHM, MCKaTh HECTAHIAPTHEIC |
NpoheCCHOHANIbHON MOOHIBHOCTH CELnal

3agavu JMCUMTILIWHBI;

* TeOopeTHYecKas MOArOTOBKa B 00/
OPUEHTHPOBATLCS B IIOTOKE HAYYHOH U
BO3MOKHOCTE MCIIOJIb30BAHMUS HOBBLIX (U3t
CHELUAIN3UPYIOTCS
* (opmMHpOBaHHE HAYYHOTO MBILLII(
NPUMEHUMOCTH Pa3IMYHBIX (DU3UUECKUX
CTEMEHb JOCTOBEPHOCTH PE3YJIbTATOB, II
MaTeMaTHYECKUX METOMIOB UCCIICI0BAHMS;
® BLIPadOTKA NMPUCMOB U HABLIKOB
(U3UKH, TOMOTAIOLINX CTYACHTAM B JaJIbH¢
O3HAKOMJICHWE CTYJECHTOB C COBpEMEH
HAaYaJILHBIX HABBIKOB IPOBCIACHUS 3KCIIEN

(]')I/I3I/I‘{€CKI/IX ABJECHHN M OLIEHKH NMOrpeIIHO|

2.MECTO JUCHUIIJIMHBI B CTP
Baxxnast uenp Beiciuero oOpazoBaHusI
METOdax ce MosHaHus., Pusznka Kak Bel
JOCTHIKEHHMH 3TOH 1eny.
Hucuunnmnna «Puznuka» OTHOCH
npodeccuonanbHoi 00pa3zoBaTeIbHON IIp
BTOPOM U TPETHEM CEMECTPaX.

I/IS}/‘JGHI/IG JUCLHUTITINHBL  TTPEIATION

MaTeMaTHYECKNX 3HaHWH. [[ns ycrnemnor(

3HATh CJIEAYIOIIME pa3/ielibl BLICIIEH MaTeM
MuTerpaneHoe HCUMcIeHue.,

l
2.
3.
4 2201158
5

1

HAuddepeHunanbHOe HCUHCIEHH

AHanuTHUECKAas IrcOMCTpPUA U JIN

ONEMEHTBI BEKTOPHOTO aHajIn3a.

VINHbI

«Dusnka» sApngercss obecneueHue Gymymiero

OH, Ha KOTOPOH B BbICIUEGH TEXHHYECKOH (LKOJIE

A MMOATOTOBKA, HOCHGHOB&T@J’IBHOG U3YUYCHUC (1)I/ISI/II(I/I

MBIIJIEHUS, (QU3KMUECKYI0 WHTYWIWIO, KOTOpBIE

t B Apyrnx HaykaX. CHeumanucTsl, MOTYYHBLIME

OB4HHUE, MOTYT CaMOCTOATECIBHO OCBAaUBATR HOBLIE
PTaThb B HUX, JICTKO MEPCXOAUTH OT PEUICHHUSA OJHHX

1 HCTPAAWUHMOHHLBIC IIYTH, YTO 0CO0EHHO BaXKHO OJIs1

HUCTOB B YCJIOBUAX YCKOPEHHOIO pa3sBUTHS TEXHUKH,

1aCTH (PU3HKK, NMO3BOJIAIOIIAs OYAYIINM HHXKEHEpaM
TCXHUYECKON MHpoOpMalN® K 00eCleunBarollas UM

IHECKUX MPHUHIIMIIOB B TEX 06J'I&CTHX, B KOTOPEIX OHH

PHUS, B YACTHOCTH MPABUJIBHOTO NTOHMMaHUA rpadnng

TOHATUW, 338KOHOB, TCOPUH W YMEHHS OLIEHUBATEH

JIYACHHBIX C TIOMOLIBK OJKCIEPHUMCEHTAJILHBIX WJIN

pelieHi KOHKPETHBIX 3alad U3 pasHbix obyacred

P IeM pelIaTh MHXCHCPHBIC 3a0a4H.

IHOM Hayd4yHOM anmapaTypod M BbeIpabOTKa y HHX
UMEHTAJILHBIX HAYYHBIX WCCIELOBAHUHA Da3JiMUHEIX

TeH U3MEepEeHHUH.

YKTYPE OITOII BO

— NOJIIYYNUTH Hay4HOE NPEACTABICHHUE O NPUPOAC U
yllas Hayka O TpUpONE HIpaeT TIIaBHYK pOJib B
fazopo uyactu ©Omnoxa bB.1 ocHOBHOM

Ica K

prpamMmpl.  MI3ydeHue AMCUMIUIMHBL MPOXOAUT BO
ITd€T HaJM4Me y CTYACHTOB (DYHIAaMEHTabHBIX
OCBOEHHMA Kypca (DU3UKM CTYASHTaM HeoO0XO0IuMOo
ATUKH:

.

HelHas anrebpa.




6.

7.

DyHKLMY KOMIUIEKCHOTO [1€peM
HuddepeHunanbHble ypaBHEeHH

DJIEMEHTBI TCOPUH BEPOSTHOCTEH U M

J KOMIETEHIINN OBYYAIOLI]
OCBOEHMA JTUCHUTIJIMHBI (v
[TocnenoBarensHOE H3ydeHNE DUHK
(pu3nUecKyr0 HHTYULUIO, KOTOPLIE OKa3biy

CrienluanucTel, TOJIYYUBIIWE UIMPOKOE

CaMOCTOATCIILHO OCBAaBaTh HOBLIC TEXHHUY
NEPEXOAUTE OT PEeHICHHA OAHHUX 3a1ad

HETPaAMLMOHHBIE MYTH, YTO OCOOCHH(]
CHEUMANNCTOB B YCJIOBMSIX YCKOPEHHOIO |
KOHKPETHBIX Y3KOCTELMaNbHBIX 3HAHUH TIp
B pesynpraTe OCBOCHHS AWCLMILIL
KOMIICTEHIIUSIMHU
CNOCOOHOCTLIO [PEACTABNATL &/CKBA
KapTUHY MMpPa Ha OCHOBE 3HAHHWs OCHOBH
Hayk U matemaruku (OITK-1) ;

CNOCOOHOCTHIO K CaMOOpraHn3alurn 1 ca

B pesyabTaTe ocBOeHHMS (U3MKHU 00y
pe3yapTaThl 00pazoOBaHus:

1) 3nars (OIIK1):
QyHaaMeHTaNbHble QUIMUCSCKHUE TOHATH
(M3MKH; YUCIEHHEIE TIOPSAKH BEJIMUMH, XA
OCHOBHbBIE 3aKOHBl M IPUHUMUIMBL, K(
DUZMUSCKUX MOACICH, a TAKXKE, BBITEKAIOL
NPUMEHEHHUS Ha TIPaKTHKE;
TEOPETHYECKHE METOLBI TTOCTPOCHUS pell
MPUHLHKIB] TOCTAHOBKY 3KCTICPUMCHTOR B (
OCHOBHBIE MCTOJIBI KOMITLIOTEPHOH (u3y
OCHOBHBbIC IPUHLIMTIBI CBSI3U (PU3UKH C /I
MCTOPUIO Pa3BUTHUSI DU3UKH;
BKJIAJl OTCYECTBEHHLIX U 3apyOeKHBIX Yt
2) ¥Ymern (OTIK-1):
HOHATH IIOCTABIICHHYIO 3alady; OpH

MOCTaHOBKax dJYHZ[aMeHTaJ'IBHbIX N IIpHUKIIA

MIPOBOANTH (DU3MUECKUN aHaTU3 IPAKTHY

TIPUOOPETaTh HOBbIE HAYYHBIE U MPAKTHE
MPOBOAUTHL IKCIMEPUMEHTEl U 06pab
MH(GOPMALMOHHBIX W KOMITLIOTEPHBIX

COITOCTABJICHUS PE3YJIIETATOB TCOPUH U 3KCI

CHHOTI' 0.

bl

4TCMATUYCCKON CTATUCTHKH.

ETrOCsl, ®OPMHUPYEMBIE B PE3YJILTATE

104y JIsT)

1 BbIpa0aThIBaCT CrielMUISCKUH METO MbILITIEHHUS,
AIOTCS BEChMa IUIOAOTBOPHBIMHA M B JPYTHX HayKax.
uzuKo-MaTeMaTHYECKOE

o0pa3zoBaHue, MOTYT

PCKHE HaIIpaBJICHHUA, YCIICIIHO pa60TaTL B HHX, JICTKO

K DELICHMIO JpPYTHX, MCKAaTh HECTaHIAPTHEIC W

BaXHO JUIA TNPO(PECCHOHANLHON MOOMIBHOCTH
A3BUTHSI TEXHUKH, KOTAA aMOPTU3ALIUs HOCTHKEHHUH
DUCXOOUT YPE3BBIYAHHO OBICTPO.

Hbl o0yuaroluics RoJKEeH o0NajaTh ClAeayolInMH

HYIO COBDEMEHHOMY YPOBHIO 3HAHMH Hay4HYIO

bIX [OMOMXKEHUH, 3aKOHOB M METOAO0B €CTECTBEHHBIX

MooOpazosanuto ( OK-7).

1K IUACA JOKEH ACMOHCTPpHPOBATL CIACAYIOUINE

51, 3aKOHBl, N TEOPUH KJIACCUUECKOW W COBPEMEHHOMN
PAKTEPHbBIE [UIsl PA3IMYHBIX Pa3lielioB PUIMKH;

TOPBIM TIOJUMHAETCS [OBEAEHUE pa3sHOOOpa3HbIX
IM€ U3 DTHUX 38KOHOB CJICACTBHSA M BO3MOXHOCTL HX

ICHWS pa3HOOOpa3HEIX 33424 1Mo PU3NKE W METOMBI H
JM3UKE,
KU,

?

DYTHUMW HAYKaMH,
CHBIX B PA3BHUTHE q)I/I3I/IKI/I.

CHTHPOBATLCA B KJIACCUUYECKUX H COBPEMEHHBIX
IHBIX (PU3MUCCKUX 3a7a4ax;

SCKHUX 3a/1a4;

€CKHE 3HAHHUA, ONTHPasch Ha METOABI (PU3UKH;

JTKY JaHHBIX C MCIIOJB30BAHUEM COBPEMEHHBIX
TEXHOJIOTHH, JIeNarThb W3

[IpaBUJILHBIE  BBIBOIBI

CPHUMCHTA,




OIMPOKO MCITOIL30BATE HAY4HYIO,
Pa3JINYHBIX BHAAX AESTENbHOCTH,

MPHMEHATh HAYKOEMKUE TEXHOIIOTHH |
obstacty (PM3MKHM K B APYTHX OONACTSX PO

CIl

3) Baagers (OK-7):
MaTEMaTHYECKUM  anmapaTtoM  cog
obuielt Gk,
METOAAMM aHAJTN3a W PELICHUS 3a/1a4 10
arnnapaToM HMHTETPaJbHOTO HCYHCIICHH
(hu3KKe, TEXHUKE, IKOHOMHUKE;
METONaMH HCITOIBb30BAHUSI KOMITBIOTE]
dusuke;
HaBBIKAMH PabOTHl B COBPEMEHHOM ¢y
MPOBEACHNA (DU3UYECKOTO HKCIIEPHUMEHTY
OIILITA U COMOCTABIICHNUS UX C TEOPETHUECK
HaBLIKAMH CaMOCTOATENBHON paGoThl; H
W PElIECHHs CJOXKHBIX M HECTAHIAPTHLIX 34

PABOYHYIO JIMTEPATYPY, HHTEPHET-MH()OPMALHUIO B

1AKEThl POrpaMM UL pelUeHUs IPUKIIAIHBIX 33434 B
(beccnoHanpHON NEATENLHOCTH.

TBETCTBYIOLIMM  TEOPETHYECKHM METOaM Kypca
huzuke;
i [UIS PELIECHUS Pa3TW4YHbBIX 33744, BO3HWKAIOLIMX B

4, MHTEPHET-TEXHOJOTHH MpH pELIeHnH 3ama4 110

3M4YeCKOH J1ab0opaToOprH, METOOMKON IOCTAaHOBKM M
, HAaBBIKaMHM TpPaMOTHOM 00pabOTKH pe3yJIbTATOB
IMU JTaHHBIMH;

aBLIKaMM OCBOEHHMs OonblIoro o6péma nadopManuu
au,




4, CTPYKTYPA U COJAEP)KAHME TUCHHUITINHDI
OO0was TpyRoEMKOCTb AMCUHINTHHEL COCTaBIIET 12 3au€THEBIX emuHull (4324aca).
CrpyKTypa AMCUMIIMHBI
Bume! yieGuol paboTsl, Obvem DOopMEI TEKYILETO
Ne Paznen BKJII0Yasl (aMOCTOSTEIbHYIO yueOHOH KOHTpoIA, hopMma
n/m IOHCIHMILIHHBI paboTy CTYAEHTOB 1 paboThlL. ¢ IIPOMEKYTOUHOH
(rema) ) TPYAOENMKOCTE(B vacax) NPUMEHEHHEM | aTTECTALHH
Q % WHTEPAKTHBHBI
= & X MECTOJIOB( B
[ <] = yacax/ %)
|
Q = fast
oo B B
= IS g = o =
= |EERE|EBE 2
5 |25 R¢e|2¢R |2
2 EFEE|S85 |E
! MEXAHHKA 2 [1- [14 [8 |18 | |40 10/25 PeitTHHr-
7 KOHTpOJBENe |
2 OCHOBEI 2 |8 |16 |6 1@ 40 10/25 Peiitunr-
MOJIEKVJISP 15 KOHTpOJIE Ne2
HOMU J
OU3UKN 1 '
TEPMOAMHA
MWKHU
3 SJIEKTPOCT |2 |l16-|6 4 4 10 4/28 Pelitunr-
ATHKA 18 KOHTpOJIb Ne3
Beero 3a2°* 36 18 |3p 90 24/26 JxzaMeH
cemecTp
4 SJIEKTPOAM |3 [1-5]10 |6 8 49 6/21 PeliTvur-
HAMUKA KOHTPOIBNe |
5 KOJIEBAHU |3 |6- |16 |6 4 29 6/23 PefiTunr-
Y BOJIHBI 13 KOHTpob No2
6 OIITUKA 3 |14-110 o 6 30 5/23 Peiitunr-
18 KOHTpOAb Ne3
Bceero 3a 3" 36 |18 |IB 108 18/25% OKk3amMeH
cemecTp
Htoro 2,3 72 36 |54 198 42/29,5% DK3aMeH/5K3aMeH




TemaTnue

o

1. Beegenue. Ipenmer dusnku. MeTq
SKCIIEPUMEHT, TeopHus. BaxkHelive ITarsl
¥ BJIMsIHNE TEXHUKU Ha pa3BUTHE Qusmky. |
(pHU3MKK C APYTUMH HayKaMu. Y CIIEXH COBp)

2. HeKkoTopble CBEIEHUS U3 MATEMATH

2l

CKHH NIaH M CUMIJINHbI
Mexanuka

IbI HPU3MYECKOTO UCCIICIOBAHMS: OIIBIT, THIIOTE3A,
ucTopyK (HhU3UKU. Ponb (hM3MKY B Pa3BHUTHH TEXHUKH
OJIb GU3KMKH B CTAHOBJIEHWH HiKeHepa. CBA3b

EMEHHON (PHU3KKH.

kM. Ponb MaTemaTnku B n3ydeHun Gpusrku, OyHKun

¥ WX nponssojnkle. MiHTerpuposanue, O cy
drsnyecknm 3agadam. JIIEMEHTEI BEKTOPH
BEKTOPOB, YMHOXKEHNE BEKTOPOB, Anddepe
Huddepernunansreiec ypasHeHNSs. DneMenT|

3. Kunemaruka noct YINATCALHOIQ NB1

1LICJIE TIPOU3BOAHON M UHTETpaia B IIPUIIOKCHUH K
O# anreOpel: ONpeNeneHNe BEKTOPa, CIIOMKECHNC

HLUNPOBAHUE BEKTOPHBIX BEITUYUH.
APHLIC CBCACHWS U3 TCOPUH BECPOSITHOCTH,

skennsa. KnHemartnka Kak pas3acil MCXaHUKH,

Mexannyeckoe IBIKEHUE KaK TPOCTEiIal
(yactuua). Cuctema orcuera, MHepunaipu
otHocHTenbHOCTH ["ayumnes. Tpaexropus. P
AnHelHoe yckopeHue. TaHreHUManbHoe H |
YIJIOBBIMH KUHEMATHYECKUMY BETHYHHAMMU

4, ﬂHH&MHI(ﬂ NOCTYTATEIBHOTO ABHH

dopMma ABMIKEHUS MaTepun, MaTepuabias ToUKa

bie crucTeMbl oTcueta. Paguyc-sekrop. [Tpunimn
AIMYC KpUBU3HEI TpaeKTopuu. JIMHeHas CKOPOCTh 1
lopmanbHoe yekopeHus. CBA3b MeKAY TUHEHHBIMU U

. HOCTyHaTeHbHOC ABHUXKCHHC TBCPAOIO TCHA.

cans. [lnnamyika kak pasjien Mexanuku, [TepBolii

3aKOH HBIOTOHA U [TOHATHE HHEPIUAIBHOM
ITOHSITME CUJIBI, MACCHl M UMITYJIbCa, Y paBH
€T0 IPUMEHUMOCTH. HenHepLransHbie cHe
CKOpOCTh M yckopeuue, Chibl uuepimu. Lg
MaTepuanbHelX Touek. LlenTp unepuwn (ue

5. BpamareasHoe JIBMyKeHUE TREPLOT

cucreMel oTcyera. Bropoi 3akon Herorona u

Hue nvxkenus, Tpernit 3akoH HetoToHa 1 ipeaestsl
reMbl oTcueTa, AGCOMIOTHBIC ¥ OTHOCHTENBHBIC
nrpobexnas cuna. Cuita Kopuonuca. Crcrema

iTp Macc). Teopema 0 IBUKEHUM LCHTPA WHEPLIUH,

) Tena. [TonsTre abCOMIOTHOrO TECPAOTO TCJIA.

MowmeHT cunel. MoMeHT umiyinbsea. Momer
MOMEHTOB (CBSI3b MOMEHTA UMITYJIbCA C MOK
JIBYDKEHUS TBEPJIOTO TEJIa OTHOCHUTEIBHO HE
BPaLIAOLIErocs TBEPAOro Tena. I MpocKorny

6. 3aKOHEI COXpaHEHUs. 3HAYEHNE U ¢
COXpaHeHus uMnynbea. OIHOPOAHOCTE NP
COXpareHns MOMEHTa UMITyJbca. M3oTpony
CBA3p MEXKIY NOTEHUMANBHOW JHEPTHEH U
HEKOHCEPBATHBHBIE CHIIBL, 3aKOH COXPAaHEH
Konceppatunas v IMCCUIIATHBHASA CHCTEM

7. ONeMEHTBI MEXAHNKHU KUIAKOCTEH 1

T uHepunu. Teopema llrelinepa. YpasHenne
I€HTOM CHUJIBI). ¥ PABHEHHE BPallaTeIbHOTO
MOABMIKHON ocu. KnHeTnueckas aneprus
ueckuit spdexr. CeobonHbIE OCH.

DIEpIKaHNE 3aKOHOB COXPaHEHMS B MEXaHHUKe. 3aKOH
cTpaHcTBa. PeakTHBHOE ABMXKECHHE, 3aKOH

s1 IPOCTpaHCTBa, PaboTa, sHEprusi, MOIIHOCTE,
custon. [lonsatue cunosoro nons, KoncepBaTusHbie U
151 DHEPTUH B MeXaHHUKe, OTHOPOAHOCTh BPEMEHHU.
bl

razoe. O0uIre CBOMCTRA KUAKOCTEN U TA30B,

YpaBHenue aBrkeHus B popme Diinepa. T1
HepaspuIBHOCTH. Y pasHenue bepuynau, Cu
Teuenne Basko wuaxocru, Gopmyna [Tyas
teuenwst. Lupkymsiums ckopocru. TToTeHin
KUOKocTsAX m rasax. Teopema XKXykoBckoro.

¢ CKOPOCTEW, IMHUW W TPYOKW TOKd. YpaBHEHHE
CTEMa YPaBHEHHUH ra3oqMHaMHUKH. Ba3KoCTs.
¢hins. JlaMMHapHBIA W TypOyJICHTHBIH pPEKUMEI
UIbHOE VI BUXPECBOC ABWKEHNS. JIBHKeHe Ten B




8. DIEeMEHTEI CIEUMATLHON TEOPHH 01

HOCHTEJLHOCTH . HpI/IHLII/Il'I OTHOCHUTCJIBHOCTHU

DOWHwTelHa. Pons ckopoctu ceeta. [Toctys

Jlopenua. JIopeHLeBO COKpaLICHHUE JIHHE]

Bzaumocesi3p Macchl ¥ 9Heprun. Jedext m:
SHEPTUEH M UMITYIbCOM YaCTHULBL. | paHuily

MCXaHUKH.

II . OcHoBBI MOsTeRyIA

9. MonexkyaIpHO-KHHETHYECKas TEOP!

4T MOCTOSTHCTBA CKOpocTH ceera. [TpeoOpazoBanus
1 3aME/UICHUE BPEMEHH, PeIATUBUCTCKUI HMITYIIBC,
icc. Dneprus cea3n. COOTHOWIEHHE MEXY TOJHOH
IIPUMEHUMOCTH KIIACCHIECKOH (HbIOTOHOBCKOM)

PHOW (QU3NKN U TEPMOIHHAMUKHI

11 MaeabHOro raza. OCHOBHEIC ITOJTOXKEHHS

MOJIEKYTISIPHO-KHHETHYECKON TEOPUHU BEIllE
Makpockonuueckue napamerpel. [lousrue
TONKOBaHME TeMIlepaTrypul. Uncio creneHe
UICAJbHOrO ra3a. 3aKOH paBHopacpeneset
TOYKHM 3PEHUS MOJIEKYJIAPHO-KHHETUUECKOT]
KHHETHYECKON TEOpHU. Y paBHEHHE COCTOS}
Menneneesa) .

10. DIeMeHThI KIACCHUECKOH CTaTUCT

cTBa. MHKpO- ¥ MAKPOCOCTOSHNUST CUCTEMBI,
[1€aNILHOTO ra3a. MOJNEeKyIApHO-KHHETHYECKOE

1 ¢cB00OOALI MONEKYIbl. BHYTpEHHAA 3HEpTHs

115 BHEpPIruUy 1o crenedam ceodonsl. Jasnaenue rasa c
TeoprH. OCHOBHOE YpPaBHEHHE MOJIEKYJISAPHO —

{1 uaeanbHOro rasa (ypasHenue Knanelipona —

HEH, JII/IHaMI/I‘{eCKI/Ie H CTaTHCTUUCCKHUE

3aKOHOMepHOCTH B dusuke. CTATUCTUIECK]
POCTPAaHCTBO, (ha3oBas Touka, (pa3oBas siu
Cratuctuueckoe ycpennenne. Pacnpenene
a0COIITOTHBIM 3HaUeHUsIM cKopocTH). Cpelt
Pacripenenenne bomeiivana. Pacipenesneny

11, Peasibrble ra3sl. CHIbl MEXKMOJIEK
nep-Baannca. M3oTepMbl peabHOro rasa. N
COCTOSAHUE. BHYTPEHHAS SHEPTUs peanbHOr
W [IOITY4YEHHE HU3KUX TEMIIEpaTyp.

12. CpoiicTBa )uAKocTeN. XapaKTepH
bamxunit rropsinok. [ToBepXHOCTHOE HATAN
xuaxkoctd. Gopmyna Jlannaca. Ycnosus pa
Cwmaunpanne. KanuisipHele sBJIEHHUSI.

13. CBoiicTRa TBEpABIX TeJ. AMOPPHHY
pewrerka. Jameuni nopsiox, Ynpyras u 11
kpuctasuiax. Kuakue KprcTaiel.,

14. ®azosble pagHoBecksa 1 (Pa30BLIE |

11 MeToa uccnenoBanus cucteM. Pazosoe

ciika. [Tonsatne o gyHKUKK pacripenesicHus.

line Makcseua (pacrpeaeseHne MoJIEKyJI 1o

Jme ckopocTy Mostekyn. bapoMerprueckas gopmyia.

e Makcgpeia — bonbiimana,

JISIPHOTO B3aMMOJECHCTBUSA B razax. yp’dBHGHHe Ban-

leTacTabuibHBIE cCocTOAHMS. KpuTtnueckoe

0 raza. Ipgext oyt — Tomcona. CxxrxeHHe ra3os

CTHKA )KUAKOrO cOCTOAHUS. CTPOCHUE KUAKOCTEH.

cHMe. CUIb, BO3HUKAIOIIUE HA KPUBOK ITOBEPXHOCTH
BHOBECUs Ha rpaHuue nByx cped. Kpaesoi yron.

e ¥ KprucTasuueckue tena. Kpucramimyeckas
actuueckas nedopmauni. 3akon ['yka. J(edexrnl B

iepexo/pl, Pa3pl BEIWECTBA. Y CIIOBUS PABHOBECUS

daz. Mcnapenue n koHaeHcauus. [lnasieny
Knaysuyca. dazoBas anarpamma (auarpami

15. DneMeHTLI TEOPHUU CTOJKHOBEHUT
cTonkHOBeHUs, [Ipuuenshoe paccrosuue, P
npooera. [TpuHUMIT AeTaNbHOIO PABHOBECH

16. OneMeHThl GU3NYECKON KMHETHKH

le 1 KpucTaaauzauus. Y pasaenue Knaneiipona —
1a cocTostHuA). TpoliHas Touka.

Ilonarue cTonkHOBEHHs. YIIPYroe U HEYNPYTroe
accesnue yactuil. Cpeausst nuna cBoOOIHOI0
1.

. TTonsiTHe o pusnueckon knHernke. HepaBHOBECHEIE

cHCTeMBl. Bpems penakcauuu. SBieHuns e

veHoca. Juddyzns. Kosddrnunent nudpdysnn.




TeronposonnocTs. Koadduuuent reror
Koaddpuunent ssa3xocru. Junammuyeckas u

17. IlepBo¢ Ha4aJI0 TEPMOANHAMUKH.
Tepmonnnamunueckas cuctema. Tepmonung
IIOHATYsL: BHYTPEHHAA YHEPrus, padoTa, Tel
TCPMOJVHAMHUKHY. Y paBHECHNE MEPBOTO HAY{
TEIMIOEMKOCTH UACAIILHOTO Ta3a OT BU/A I1f
ra3oM IIpY U30IIpolieccaxX. JHTaNbITUS (Tell
TennoémkocTs TBEpABIX TEM.

I8. Bropoe Hayamo TepMOIUHAMKKH.
cnctemel, OBpaTMblie M HeOOpaTUMBIC TP
BTOPOTr0 Havaja TepmoanHamMuku. Luki Kq
ABUTATENIN W XOJOAMIBHBIC MALTWHEL, MaK(
CratucTrdeckuil Bec (TepMOAMHAMUYECKAY

CraTHCTHUYECKOE TOTKOBAHNE BTOPOIr'O Haue

III. DnexTp

19. OnemeHThl Teopuu nonsg. CraysipH
CKAJIAPHOrO 1ons. JIuBepreHIus BEKTOPHOI
[ammnsroHa (oneparop «Habia»). Onepard
MHTErPAIbHEIE TEOPEMEI,

20, H arnpsKEHHOCTE 2NEKTPOCTATHHE(

IPOBOJHOCTH. BA3KOCTE (BHYTPEHHEE TPEHHE).
KWHEMATHYECKds BA3KOCTE.

CTaTucTHYECKNH ¥ TEPMOIMHAMWUECKIH METOIBI.
MHUYECKUH TpoLiecc. OCHOBHBIE TEPMOJUHAMUIECKUE
f10Ta. OOpMYIHMPOBKY MEPBOTO Hauana

I8 T¢PMOIUHAMHUKM. TernnoémMKoCcTb. 3aBUCUMOCTD
ouecca. Gopmyna Maliepa, PaGota, coBepriiaemas
ToBas (PyHKIHUs). AnnabaTHuecKyi mpolecc.

PaBHOBECHBIE M HCPABHOBECHEIE COCTOSIHUS

ueccel, Kpyroso# npouecc (uuki). @opMysinpoBkn
pro u ero KITJ qisa vaeanproro rasa. Tenaosbie
umanpHeIi KT/ teroBoro asuratesis, DHTPOITHS,
BEPOATHOCTDL). 3aKOH BO3PACTaHUs JHTPOIIHH.

I1a TEpMOIUHAMHKH,

THECTBO U MATHETHU3IM

bIe M BEKTOpHBIC NOJIS B (pusuke. I'panuent
'0 mosnist, Porop BekTopHoro nonst. Oneparop
p Jlamnaca («1amnacuan»). Hexoropeie

CoxpaHeHHe U MHBAPHAaHTHOCTL 3apsaa. [y
3EKTpOCTaTNYeCKOro mosi. CHJIOBEIC JTHHI
CYIEPIIO3ULINH 3JIEKTPOCTATHICCKUX TT0JIeH
ML DIIEKTPOCTATHUECKOT O OIS B BAKyyMe
popma teopemsl ['aycca. [Tpumenere Teoy

21. ITorenuman H1CKTPOCTATHYECKOr O

KOI'0 OJIA B BAKYYME. DVIEKTPUUECKUH 3apsia.
CKPETHOCTSL 3apana. 3akoH Kymona. [Tonstue

i1 (JIMHUKM HanpshKeHHOCTH ). [TpuHiun

. [ToTok BexTopa HanpsxerHocTu. Teopema ['aycca
11 ¢€ cB3b ¢ 3akoHOM Kynona. Juddepenunansaasn
embl ['aycca nnst pacuera monefl.

noJd B sakyyme. Pabora cun INICKTPOCTAaTUYCCKOI' 0

nons. [{upkynsuns Haups>KEHHOCTH 3JIEKTH
JNEKTPOCTATUYECKOrO Nosis. [ToTeHIIMaNLH(
nons. [Torenunan, PasHocTs moTeHUMANOB.
3JIEKTPOCTATUYECKOT O TI0JIsT. Y paBHeHwue JIg
MOMEHT JIUNONIA (AMTTONBHBIN MOMeHT). [To1
CHJI, ISMCTBYIOIIMN HA IUIIOIL BO BHELIHEM
3JIEKTPUUECKOM I10JIE.

22, DNEKTPHYECKOE 11OJE B JAMIIEKTDH
Croponnwue 3apsabl, [TomspHble ¥ HEMOJSPH

JICKTPOHHASA W OPUEHTaUNOHHAS NoJsipr3al
[Tonsapr30BaHHOCTE (BEKTOP MOIAPU3ALINH)
MONSIPH30BAHHOCTH ¢ TIOBEPXHOCTHOM MJOT
HuanexTpuieckas BOCMIPUHUMYHUBOCTD BeELE
[aycca s aIEKTPUHECKOTO TTOJIS B JIMAJIEK

OCTaTH4eCKOro nons. PoTop HanpssKeHHOCTH

)CTh (KOHCEPBATUBHOCTE) JJIEKTPOCTATHYCCKOTO
Cea3b MEXAY NOTEHLMAIOM W HATIPSKEHHOCTBIO
riaca, JJIeKTPUIECKAN IUIONb, DNeKTPHISCKUH

'eHLIMAT W HalIPsYKEHHOCTh Tons aumons. Moment
3JIEKTPUUECKOM I10JIE. DHEPTHUs AUNONA B

lkax. CBOOOAHEIC M CBA3AHHEIC 3apsiIbl B BCIICCTRE,
ble MOJTEKYIBI. TUTIBI OHU3NEeKTpUKOB, MoHHas,

11H. [Toasapru3yemMocTb MOICKYITBI,

OnHoponnas u HEOXHOPOIHAS OIS pU3alu, CBA3b
10CTBH0 MOJIIPU3AUMOHHOTO 3apsi/ia,
CTBA W €€ 3aBUCHMOCTE OT TemItepaTypsl. Teopema
TprKe, DIEKTPUUECKOE CMENIeHNE (3JIEKTpUUECcKast




MHIYKLMS) B IU3IEKTPHKe, [uaiexTpryec
HAIPSKCHHOCTH 3JIEKTPUYIECKOTO 110151 B [
SJIEKTPUIECKOTO IO/ HA IPAHHLE pasjiela

23. DAEKTPHYECKOE NMoJle NPOBOIHNK

a1 MPOHULACMOCTE CpEabI. Brrungnenue

1JIEKTPUKE. | paHUUHBIC YCAOBHA 1151
“IUIICKTPUK — HUANIEKTPHK”. CerHEeTOIEKTPHKH,

B. Pacnipenenenue 3apsiaos B npoBoIHKKE.

DJIEKTPOCTATHYECKOE [TOJIE BHYTPH U CHap)
“NPOBOAHMK-BAKYYM”, DIEKTPHUECKHE CBO
3amuTa. Meron usobpakenuii. I'pannunblel
INEKTPOEMKOCTb YEAMHEHHOrO NPOBOHHK
ONEKTPUYECKasi IHEPTHS CHCTEMBI TOUEUHE
CHCTEMBI MTPOBOJHHUKOB U KOH/IEHCATOpa.
IJIOTHOCTE SHEPTUU HJICKTPOCTATHUECKOIQ

24, [10CTOAHHDIA IEKTPUYECKUH TOK.
IJIOTHOCTB TOKA, CHJIa TOKA. Y CIOBHE CYILE

PasnocTh MoTeHUWANOB, HalpsyKEHNE, ek
SJIEKTPOHHAS TCOPHA SJIEKTPOIPOBOIUMOCT|
g pepeHumansHON Gopme. 3akoHBl OMa 1
OMa a7 HeOXHOPOIHOrO YUacTKa LEIH. I
3JEKTPOHHON TEOPUH INEKTPONPOBOAUMOCT

25, DJIeMEHTEI GU3MYECcKO 3TeKTDON]

KM TIPOBOJHHKA. [ paHMYHbIE YCIIOBHS HA TPAHULE
[CTBA NPOBOAALLEN 0600UKN. DNEKTPOCTATHYECKAS
YCIIOBMS HA IpaHHULE “IPOBOAHUK-UIICKTPUK,

A, CUCTEMbl NPOBOAHMKOB U KOH/IEHCATOPA.

X 38psAN0B. JHEPTUs 3aPsDKEHHOTO POBOAHUKA,

HEPTHA 2JIEKTPOCTATHYECKOrO Noist. OOLEMHAs
1o,

Xapa KTCPUCTHKHN JJICKTPOCTATHUECKOr'O TOKA:

CTBOBAHUS JJIEKTPUYECKOTr0 Toka. CTOPOHHMUE CHIIBL.
rpoasrxyias cuna (3/C). Knaccuueckas
1 MetaioB. 3akonsl Oma u Jxoyisi-Jlenua B

t [lxoyns-Jlenna B MHTErpabHOI Gopme, 3aKoH

vaBua Kupxroda., HenocrarounocTs Kimaccuyeckol
H.

smriccrs. PaboTa BEIXO#A SNEKTPOHOB U3 M{
HOHU3AUWNK 1 peKoMOHHamMH. Pabora noun
HOHM3aLNs, HecaMoCTOSTENBHbLIN ra30Rblit
aMIIepHast XapaKTEPUCTHKA ra30BOro pasps

26. [1nasma. [Toustue o maasme. Crioc
M1a3Mbl, DAEKTPOIPOBOIHOCTE MIa3Mel. Jle
sKkpanuposanus. [Inazmennas yactora. Hus
Bericoxoremneparypras ruiasma. [po6iema
CHHTE3a.

27. MarduTHoe ronie B Bakyyme. 3aKol
Casapa (3akoH buo — Casapa — Jlamnaca). I1
MarHuTHEIX nojei. Cuia Jloperna m cria A
MaruuTHbIH MOMEHT. MOMEHT CHIl, IeHCTBY
1mojie. MarHuTHoOe 1oJe npsIMONHHEHHOTO U
MHAYKUWK. 3aKOH MOTHOTO TOKa (TeopeMa o
Bakyyme. I[IpuMeHenne 3akoHa MoIHOro ToK|
JUIMHHCTO COJICHOMIA U Topouaa. MaruurH(
amriep. Buxpesoe nosne gBrxKyLIerocs 3apsil
MarunTHoe nose Kak pessTUBUCTCKUH

28. [ABHIKEHHE 3apsAKEHHON YAaCTHIIEI B

IKW, DJICKTPUHECKUH TOK B BAKyyMe. DJIeKTPOHHAs
Tansa, INEKTPUIECKnit Tok B rase. [Ipoueccs
sannu. [Torennman nonmsannu, Y apaas

paspsin, CaMOCTOATENBHEIN Ta30BbIA paspsaa. BoanT-
a. Buas! paspsinos.

bObI CO31aHNs TUTa3mbl, KBasuuenTpanbHOCTE
OaeBcknit paanyc (neGaeBckas AIHHA)
COTeMIIepaTypHas IIa3Ma 1 e NpUMeHeHH e,
OCYLICCTBJICHNSA YNPABIAEMOr0 TEPMOSIEPHOTO

I Amriepa. MaruutHast MiHIyKuus, 3akod buo —
OHATHE MarHUTHOTO NoJjist. [lpuHnun cynepnosuinu
mriepa. BUTOK ¢ TOKOM B MarHUTHOM I107I€,

FOLIMH Ha paMKy ¢ TOKOM BO BHELIHEM MarHUTHOM
Kpyroeoro TokoB. LInpKynauns BeKTopa MarHMTHON
UUPKYISIUAY MHAYKIHY MarHUTHOTO T10J1s1) B

A U1 pacyeTa MAarHUTHBIX Iosiel. MarautHoe none
€ B3aMMOJEHCTBHE TOKOB. ENQMHMLIA CHIIBI TOKA —

a. IHBapHaHTHOCTD 2IIEKTPUIECKOTO 3aps/ia.

PKT.

SNCKTPHYCCKOM M MATHHTHOM [TOJIX. I[BI/DKCHI/IC

3APSKCHHOM YaCTULIBI B JJIEKTPUYECKOM M MATH
Oddext Xomna. Y eKkopUTem 3apmkeHHbIX Hac!

HTHOM TOJIAX. TToHATHE 00 2IEKTPOHHOM ONTHKE.
il




29. MarnuTHog none B BelecTse. [1o
MaKkpOTOKHM. Monekymsipusie Toki. Hamarn
BOCIIPUMMYHMBOCTD BELUECTBA U €€ 3aBUCUM
0 UMPKYJIALNN HaNPsDKEHHOCTH MarHUTHO
[10J1s1 B BEIIECTBE, MarauTHass MPOHNIAeM(
BElleCTBE. [ paHUYHBIE YCJIOBUS TSI MATHM
marnetikos. Touxa Kropu. /lomensr, Kpus

30. DuiekTpoMarHUTHas HHIyKIust, O
OCHOBHOM 3aKOH 3JIeKTPOMAarHUTHON MH/LY
3JIEKTPOMarHUTHON MHAYKITMU U3 3aKOHA C
MEKTPOoHHOHU Teopun. [Ipasuno Jlenua (3ay
WunpyxtnBHOCTE. MHAYKTHBHOCTE TMHHOT]
SBnenue B3auMHON MHAYKIUM. B3anmuas |
OO6bEMHas INIOTHOCTD YHEPIHU MArHUTHOT

IV. Kou

31. Mexannueckue konebanus, Crobi
[Tonsatrne 06 aBrokonebanusx. Auddepeni
€ro peienue. XapakTeprcTUKH FrapMOHWUg
AHTapPMOHHYECKOM ocLuiuATope. M30xpoH
konebaHui. CioxeHHe OANHAKOBO HATIPaB]
Metog BekTOpHOM nuarpammel, buenus. C
rapMoHuuecknx konedanui, Ouryper Jncg
KosieOaHuI 1 ero peueHre, ANCpUOANYECK
Jlorapudmuuecknil REeKpeMEHT 3aTyXaHust
JAuddepeHnaibHoe YpaBHEHNE BBIHYKICH
IIPH BBIHYXAEHHBIX MEXAHUYECKHNX Koneba
kpyBbie, COOTHOLIEHME Mex /1y (pazamy BBIHY
pesonance. CrekTp KonebaHw, MOHATHE O |

32. Mexann4eckne BoJIHbL. MexaHusy
[IpononbHbIE W ITONEpEUHbIC BOIHLL. BomH(
BOJIHBI M MX XaPAKTEPUCTUKHU. Y NAPHEIE BO!
npumenuMocTi. dazoBas CKOPOCTh M AUCH
[ToHsTE O KOrepeHTHOCTH. VIHTEphepeHu)
3BYKOBLIX BOJIH. Y IbTpa- U HH(Pa3BYKHU.

33, DJIEKTpOMArHUTHLIE KoneOaHus. J
KonebaTeNLHOM KOHTYpE | ero pelueHue. /[
3JIEKTPOMArHUTHBIX KosebaHuH 1 ero pelg
3JIEKTPOMAarHUTHOTO Kosebanus, Jlorapudny
xontypa. AuddepenunansHoe ypaBHEHUE |
peleHne. AMIUIMTYAa W (pa3a MpH BBIH YL
Kosie0aTeNbLHOM KOHTYpe. Pe3oHaHCcHBIE Kp]
TOK.

HATHUC MAaroHMTHOI'O MOMEHTA aToMa. MI/leO- 141

MYEHHOCTD (BEKTOp HAMAarHWMYMBaHHUs ). MarauTHas

0CThL OT TEMIEPATYPBI. 3aKOH IOJIHOTQ TOKa (Teopema

0 nmoyia) B BewecTse, Hanpssk€HHOCT, MarHUTHOTO
CTh cpelbl. HAyKIIMS MAarHUTHOTO 1TOJIA B

[THOT'O T0JIA Ha I'paHulle pa3nena AByX cpel, Turel
As HAMar HU4MBaHNUA,

16T Dapanes, Maruutabiil nortok. SC nHayknuu,
KUK (3akoH Dapazes). BeiBoj 0cHOBHOTO 3aK0H4
DXPAaHEHUS SHEPTHH, & TAKKE HAa OCHOBE

ton JIeHua). SIBrneHUE CaMOUHAYKIINH,

0 coneHonzaa. TOKM 3aMBIKaHHA W Pa3MBIKAHHA LEIIH.
IHAYKTHBHOCTb, DHEPTUS MarHUTHOTI'O 10JI4.

) OIS,

1e0aHNA W BOJIHDI

bAHBIE (COOCTBEHHBIE) M BBIHYXACHHEIE KONeOaHMsl.
1abHOE ypaBHEHHE TapMOHUYECKUX KONeOaHuH U
cknx konebannit, [loHsTHEe O rapMOHNYECKOM U
10CTb KosleOaHMH. DHeprusi rapMOHHYECKUX
IEHHBIX (CKaJsIPHBIX) FapMOHHYECKUX KONeOaHnH.
TOXEHUE B3aNMHO TTEPIIEHANK YIISIPHBIX (BEKTOPHEIX )
axy. AuddepenunanpHoe ypaBHCHHE 3aTyXalOMNX
Ui mpouece, Yactora v KO3QOHULMCHT 3aTyXaHms.

1 I0OPOTHOCTE KoNebaTe/IbHON CHCTEMBI.

IHbIX KONeOaHUN U ero peleHue. AMIUIMTYIa B (asa
s, Mexannuecknit pesonanc. PesoHaHcHbIe
KIAFOLLEN CHITBI M CKOPOCTH NPH MEXaHUUYECKOM
haznoxeHnn Pypobe,

1 00pazoBaHnsA MEXAHUUECKHX BOTH B YIIPYIOH CpeJle.
BOE ypaBHEHME U €T0 pellenre. | apMOHUUECKUE
THbI. [IpUHUIHKIT Cynepro3uuu BONH U TPaHULa ero
EpCHs BOJIH. BOIMHOBOM MaKeT ¥ rPyINIIoBas CKOp OCTh.
2 BosiH. Ctosgune BonHbl Dddext Jonnepa mis

[npdepenunanbroe ypapHeHHE KoneOanuil B
npdepeHIHATEHOE ypaBHEHNE 3aTyXaloINX

Hue. YacToTa ¥ KO3 PULHEHT 3aTyXaHH

(UECKUH IEKPEMEHT 3aTyXaHUs U J0OPOTHOCTH

SbIH Y K/ICHHBIX 2JIEKTPOMArHUTHBIX KOJIeOaHUH 1 €ro
EHHBIX DJIEKTPOMArHUTHBIX kKonebanusax. Pezonanc B
IBBIE JUI HAlpsDKEHHUS M CUIibl ToKa. [lepeMeHHBIN




34. DnekTpomaruutHble BOMHEL. Papdneesckas n MAKCBE/TOBCKAS TPAKTOBKH SIBICHIS
JNIEKTPOMArHUTHON MHAYKIMH, TOK cMelgHns. DnekTpoMariutHoe rnose. CUCTeMa ypasHeHMui
Maxkcsesta. BoiHOBOe ypaBHEHHE [uls 31€KTPOMarHUTHOTO 0I5 M €ro pemrenne. CKOPocTh
pacmpOCTPaHEHMA 3JISKTPOMATHHTHBIX BOJIH B cpeaax. OCHOBHBIE CBOMCTBA 3IEKTPOMATHUTHEIX
BomH. Bexrop [Tofintrara. MMITynbe snekTpoMarauTHoro ojs. M3nydenue qumnos.
Jlnarpamma nanpasneHHoctd. Jddext Joiuiepa ans 21eKTpoMarduTHbIX Bon. [Lkana
3JIEKTPOMAarHMTHBIX BOJH.

V. Onruka

35. PacnpocrpatieHue cBeta uepes rpdHuILy IBYX Cpejl. DIeKTpOMarHUTHas TIPHPOLa
csera. [Ipunumn ['rofirenca. 3akoHbl OTPaX{EHNS W IpenoMIeHHs. AGCOMIOTHBIH 1
OTHOCHUTE/IbHbIN MoKasaTenn npeaomienns| [Tonkwoe BuyrpeHtee orpaxenune. CBETOBOIbL.
['eomerpryeckas onTuka Kak npeaesbHbIN £yyail BOMHOBOH onTuku, OnTHYecKne
MHCTPYMEHTEL.

36. Marepdepennns ceera. MOHOXpOMATHUYECKME H HEMOHOXPOMATHYECKHE BOJIHBL.
[IpHHIKIT CYIIEPIIO3ULIMK M HHTEHCHBHOCTH [IPH CJIOKEHMH CBETOBBIX BOJH. BpeMeHHas
KOTepEHTHOCTb. Bpems 1 mmuna korepentHoceti. [[pocTpaHCTBEHHAsS KOrePEHTHOCT, Pamnyc
KorepeHTHOCTH, OnTHYecKkas AMHUHa ITyTH. (JITHYECKas pa3sHOCThL Xona. Pacuer
MHTEP(PEPCHUMOHHON KapPTHHBI OT ABYX KOINEPCHTHBIX HCTOYHUKOB, [10710CH paBHOM TOMIUHHBI H
paBHOTO Haki1oHa. MHoroyuesas nutepepenuns. Crocodbl MoNyYeHns KOrepeHTHBIX JIydei.
HuTephepomeTpsi.

37. Audpakuns ceera. Ipunuun [roifrenca — Openens. Meroa 300 Openers.
[Tpsimonunerinoe pacripocTpanenue ceera. [ludpaxims Openens. Judpakuns Openens or
KPYTJIOro OTBEPCTHA M Kpyryioro ancka. Juhpaxumst @peHess oT kpas MoiTyriockoCTH.
Crmpans Kopmio. Jlndpaxius @paynrodepa or 6eckoHeUHO JUIMHHON MpAMOH LIelH.
Hudpakunonnas pacxogumocts. JIudpakiyis 0T 0AHOMEPHONW ANDPAKIIMOHHON PENIeTKY.
Paspemaromas cnocobHocTs onTrueckux HHCTpymMenToB. [Tonstre o roxorpaduu.

38. Monapusawwsa cera. EcTecTBeHHD]H U nosspu30BanbI# cBeT. CTENEHb ONAPU3ALIHH,
[onstpusaima ceeta npu npenoMneHnu u ofpwxeHny. 3akon bprocrepa. [onspyusauns npu
ABOWMHOM JryuenpenomieHin. OOBIKHOBEHH I M HEOOBIKHOBEHHBIH Tyu1t, QnTHYecKas och
kpuetanna, [omsponel u noxgpusatnonHiie Tpru3Msl. [10IsIprU3aTOPEI 1 AHATU3aTOPB. 3aKOH
Majtoca. [TonyBonHOBBIE M 4ETBEPTHBONHOBLIC [IACTHHKH, MICKYCCTBEHHAS ONTHUECKAs
aHu30Tponus. OnTHYeckas akTUBHOCTE Beljectsa, Ddhexr Dapamest.

39. Mucnepcus ceera. 3aTpyAHEHHS B PIIEKTPOMArHMTHON Teopnu Maxkcsenna.
Hopwmanenas n anomanenas nucnepeun. Mgroast HabnroneHus mucnepeku. TpusmaTHyeckuit u
IM(PaKIMOHHBIN CIEKTPBI, DICKTPOHHAS TEOPHs IMcTIepecHi creTa, TTorolieHue cBeta, 3aKoH
byrepa. LIBeTa Ten v CrieKTpbl MOrJIOLIEHUS

5. ObPA3OBATEJIbHBIE TEXHOJIOT A

e Jlexunodno-cemuHapckas cugrema o0O0yueHMs (TPALMIMOHHBIE JIEKIMOHHEBIE U
nabopaToOpHBIE 3aHATHS) C MCIONB30BAHHCM MPEAMETOB MY3€sl JIEKLMOHHBIX
AEMOHCTPALKMHA U yCTPONCTBE (PU3UIECKOTO MPaKTHKYMA.




IIpuMmereHre  MyJBTHMEIH
NPaKTHYECKUX 3aHATUH ¢
JIEMOHCTPALMOHHBIX BUJIEOD
OBM u Teneakpana.
MudopManmoHHO-KOMMYHHK¢
1 OLIEHKH TEeKyINEeH yueOHOU
MeTonuyecKuit komreke Bl

JIEKIIOHHBIE U IPAKTHYECKH
pesynpTaraM  JIOKJIJiOB CTY

Pa30op KOHKPETHBIX CUTYaNH|]

OIIEHOYHBIE CPE]

il TEXHOJIOTHH: IIPOBCACHUC JICKOHHOHHBIX )il
HCIIOJBE30BAHUCM  KOMIIEKOTCPHBIX HpeBeHTaH;HfI,
OJIMKOB € IIOMOINBO KOMIIBIOTCPHOI'O IIPOCKTOpPA,

ILILOHHBIC TEXHOJOTUU JJII MOHHTOPHUHTA, KOHTPOJIS
[IEATENPHOCTH CTYAEGHTOB (MHTEPHET, SKype, yueOHO-
'Y na wiatrdopme Moodle u ap.).

£ 3aHATHS KaK Hay4YHbIe KOH(EPEHIHH 110

MEHTOB

ICTBA JId TEKYIOHET'O KOHTPOJISL

YCHEBAEMOCTH, NPOMEXYTOYHOM ATTECTAIMH IIO UTOTAM

OCBOEHUWsI  JUCHUILIN

OBECIIEYEHUE CAMOCTO

Bonpocs! aas n

Kuneru4eckas SHEPTUs BPAIIAIOIIES

Hacruna Maccoil m ABUIKETCS 3aMe]

CKOPOCTBIO D, YkasaTs Ha PHUCYHKC

MOMCHTA UMITYJIbCa LO OTHOCHTCJIEL

-— —_—
L, HOpMasibHOE Wn, TaHT€HITHAILH

A
v
o}

|

z

oCb Bp.

3.Pajuyc —BEKTOp TOYKH, PACIOION
7 = (3 sindt)e, + (4 cos4t)e,. M

9HEPTHUIO TOUKU U pabOoTy CIUTBI TSDK

=i

Hbl W YYEBHO-METOJAUYECKOE
ATEJJbHOU PABOTBI CTYJAEHTOB.

Cemecrp 2
0/IFOTOBKYU K peHTHHr-KOHTpoJI0 Nel
fOCsI TBEPAOTO TejIa (C BRIBOJIOM).

[JIEHHO 110 OKPY>KHOCTH C IIEHTPOM B Touke O co
TalPaBIICHIS BEKTOPOB YIJIOBOM CKOPOCTH @,
10 Touky O, NPOEKITNIO MOMEHTA UMITYJIbCa HA OCh Z

—_— —
oe W, u nonnoe Wyckopenus.

€HHOM B BEPTHKAIBHOHN IIOCKOCTH XY (CM, puc.)
acca Touky m=0,5 kr. OnpenennuTs KUHETHYECKYIO

cCTH 4epe3 /4 CCKYH I ITOCJIC HavaJla ABUXKCHUS.




4.MoMeHT MHepLHH OAHOPOIHOrO AUCKA (
5.OQHOPONHEIH UCK BPAILAETCS ¢ 3aMea
NEePICHANKYIAPHO TUIOCKOCTH JUCKa, YKa3
CKOPOCTH @, MOMEHTA UMTY/TbCa _L—O, YTJIOB

6.MartepraisHas TOUKa JBHXKETCA 110 OKPY3
U3MeHACTCH 110 3akoHy Wrt=kt. rae k>0. B
MOJYJIM HOPMAJILHOTO M TaHI€HLIHAILHOTO

7. Y MHOMXEHHE BEKTOPOB. BekTopHOE 11pons

8.Ue0BEK CTOUT Ha BpalaoIeiicss CKaMbe
pacronoXeHHbIM rOpU30HTANTLHO. Ecnu cte
4) YMEHbLINTCS MOMEHT
b) yYMEHBLINUTCS YIJIOBas
C) MOMEHT HMITYJIBCA Cl
d) yMEHBIUWTCs KMHETH

BriOpaTs npaBwibHLIM 0TBET. |

9.13 critotHOro 0THOPOAHOTO UMAWHIPA P
qacTh pagnycom R/2 or ocu cummerpun. Be

OTHOCHUTEILHO YKa3aHHOH ocH?

10.3akon coxpaHeHNs MOMEHTA UMITYJIbCa (
['l.IToTenunansuast 3HEPrYs YaCTUUBI OITHCI
3HAYCHWH X YCKOPEHHE YaCTHUIB]l OYIeT paBi
[2. BpaniaeTcs BOKPYT HEMOABHIKHON OCH T4

I T-CN
OT BPEMEHH 1 110 3aKOHY ¢ = 27{ @t — —), 1|

4re10 000poTOB N IO OCTAHOBKH.

13.CBs3b MEXIly TOTEHLHAIBHOMN HEPTUCH
14.YTto HaskBaeTCA MOMEHTOM HMITyIbCa? )
0T ONTENIBHO TOYKK O, a TakKe ero npoexl

z
@p"

1

CIUIQIUHOTO LMAUHIPA) (C BLIBOAOM).

EHHEM BOKPYT OCH, MPOXOMAALIEH Yepe3 LEHTpP AUCKA
ATb HA PUCYHKE HAIIPaBJIEHUS BEKTOPOB YIJIOBOH
)TO YCKOPEHUST E:E MOMEHTa CHJTEI E

ikHocTH papnycoM R. E€ TanreHunansHoe yckopenne
KAKOW MOMEHT BPEMEHH t ¢ HavaIa JBHKEHUS
vckopeHus OyayT paBHbI?

BelleHne (ONpeaenenue, cnoco0bl BLIYKCICHHUS).

JKYKOBCKOTO CO CTEp)KHEM B pyKax,
PIKEHb IMOBEPHYThH B BEPTUKAJILHOE MONOXKEHHE, TO!
MHEPLMH CUCTEMBI,
CKOPOCTb;
CTEMBI HE H3MEHHTCS;
1ECKasi IHEPTUSl CUCTEMBI,

10SICHHUTE.

a1ycoM R clenany noneri, ynanus BHYTPEHHIOI
A
CKOJIBKO pa3 M3MEHHUTCA MOMEHT HHEPLUH TeNa -~

C BEIBOZIOM).

iBaetest BelpakeHnem U=3x*-12x. IIpu kaxom

10 HyJr0?

K, 4TO YTOJl €ro IOBOPOTa MEHSAETCS B 3aBUCHMOCTH

e a>0, b>0. HaliTh MOMEHT BpemeHH T, a TakKe

Y CIJIOH { C BEIBOJIOM).

'K4a3aTh Ha PUCYHKE BEKTOP MOMCHTA UMITYJIbCA
MO Ha OCEL 7/




I5.ITnatopma B BUAE AMCKA BPALIACTCS M) MHEPUHHU OKOIO BEPTHKANLHON OCH C YaCTOTOH
ni=14 mun!. Ha xpato nmatdopmsl cront Yenosex, Koraa uenosex TIIepeNIes B UEHTP
r1aT(hopmel, 4acTOTa BEIpoca 10 n;=25MHH". Macca uerosexa 70 k. OnpegenuTs Maccy
1athopMel, MOMEHT HHEPLIMY HeIOBeKa PACCYUTATh KaK AT MATEPHATBHON TOUKH,

16.3aKk0H COXpaHeHHs UMITyIThCa (¢ BEIBOAQM). [Tph KaKWX YCIOBUSX PEalbHO BbITIONHAETCS
9TOT 3aKOH Ha 3emuie?
17.910 HaspiBaeTCs MOMEHTOM CHITEI? YKa3aTh Ha PUCYHKE HAMPABIICHYIC BCKTOpPa MOMEHTA
CHJIBI OTHOCUTE/IEHO TOUKK O. YKa3aTh TaKpke MOMEHT CHJIIbl OTHOCHTENIEHO OCH Z.

-
®

F

18.3aBHCHMOCTD KOOPAWHAT ABUIKEHHS Yac| UIBI OT BPEMEHHU UMEET BUA X=bsinwt, y=acoswt,
z=0, rue a,b, 1 ® — KOHCTAHTEI.

a) ONpENENHTh PALNYC- BEKTOP ¥, CKOPOCTE ' B YCKOPEHHUE F 4acTHLbL;

b) HaliTH ypaBHEHHE TPACKTOPHH YACTHLIBI.

19 Hennepunaneneie cucremsr otcueTa, AGCONMOTHBIE M OTHOCUTENLHBIE CKOPOCTH. CHIIBI
WHEPUHU (C BBIBOIOM),
20.YxaxwTe HarmpaBAeHNE YTIOBOW CKOPOCTH MPEUECCHH THPOCKOTIA ¢ |, 6CIIF M3BECTHO

YIJI0BasI CKOPOCTH TUPOCKOTA w [10ACHHUTE |pererye.
@

/_1 mg
A

21.Mareprnanbnas Touka (JacTiia) Maccoit mGpouiena nojl yriom ¢ K TOPU3OHTY ¢ HauanbHo#
CKOPOCTBIO Uy, TpaekTopyst moneTa JEKHUT § BEPTHKATBHON MI0CKocTH XY (M, puc.). Och z

HarpaBJICHA «HA Hac», ﬂpeHe6pera5{ CONpOTHBICHNEM BO34YXaQ, HaWTH 3aBHCUMOCTB OT
BPEMCHH MOMCHTA CHIIbI TIXKECTU MO, }Z[Gi/’IU'TB}/IOH.Iel"O Ha 9acTumy.

22.Teopema 0 IBMIKEHHH LIEHTPA NHEPLMH (¢ BEIBOIOM).




23.Kaxyie ITyHKTBI CIEAYIOUIEro YTBEPIKIEH
OTHOCHUTEIBHO OCH BPAILCHUS 3aBUCHT OT!
a) OT MOJIOKCHUS OCH BpaLleH
b) OT MOMEHTAa CHIIBI;
C) OT MagcChl TeJIa;
d) oT yrinoBoro yckopeHums Ten
24. Teno maccort m=0,1 kr OpoureHo ¢ He
ckopoctbro 20 M/c. Halitit Momyiib mipupaill

To4YKkH Opocanust 3a nepsrie 5,0 ¢. Conporn

25.CxanapHoe npousBeacuue (OnpenesieHn
26.Hanucate ypaBHECHHE ABHIKEHUS U1 T€)
CONPOTHUBJIENNS], IPONOPLUOHAILHAS CKOP(
27.BpycoK ABMIKETCS BIOMEL TOPU3OHTAIBH
BCJIMYMHE CHUJIBI, HANIPABICHHOW O YTIIOM
OpyckoM 1 roBepxHOCTHIO paseH 0,25, [ps
MOBEPXHOCTH OYyAET MaKCUMAIBHBIM !

28.YpaBHEHNE MOMEHTOB, Y paBHEHUE INH{
HETIOABWIKHON OCH (C BEIBOAOM).
29.Copmynuposats teopemy Ulreitnepa.
30. ToHKHH OTHOPOIHLIN CTEPIKEHD JUTMHHC
IIPOXOMSAILEN Yepe3 KOHEL CTepIKHS IepreH
MOJIOKEHHUS PABHOBECHUS M oTIycTHIH, O1p)
MOMEHT MPOXOKACHUS PABHOBECHSL.

31.Yro HazpIBaeTcsi MOMEHTOM UMITYJIBCA?
0T ~*TeNBHO TOUKM O, a TAKXKE €ro Mpoek

nuia CHpaBGHHI/IBBI? MomeHT HHEPUUH TCIa

a3

i
COTOPOH BBICOTEI B FOPU3OHTATBHOM HAIIPaBJIEHHH CO
CHUSI MOMEHTa UMMYJIbCA TeNa |A.L| OTHOCHTEITLHO

BIICHHEM BO3JyXa IIpeHeOpeys.

€, croco0 pacuera).

1a Maccoi m, Ha KOTOPOE AEHCTBYET CHJIA

CTH.

1 TIOBEPXHOCTH M0 ACHCTBHEM MTOCTOSHHOM 110

o k ropu3oHTy. Koadpuuuent tpenns mexay
KaKOM 3HAQUYEHHUH Yrja o yckopenue Opycka BIOJb

MHKH BpallaTCILHOIO ABMKECHUST OTHOCHUTEILHO

# L MOXeT BpaIaThCs BOKPYT TOPU3OHTAILHOM OCH,
NMKYIspHO emy. CTepxkeHb OTKIOHWIN Ha 90 oT
C/EJINTh CKOPOCTh VHMIKHEIO KOHIIA CTEPXKHS B

YKa3aThb Ha PUCYHKE BEKTOP MOMEHTA HMITYJIbCa
1M1 Ha OCb Z.




OCb

32.Teno BpaluaeTcst BOKPYT HEMOABUIKHOMN

3aBUCHMOCTH OT BPEMEHH t 110 3dKOHY @ =

T, @ TAKXKe Yyucyo 06opoToB N 10 0CTaHOBK

33.MOMEHT MHEPLIMU TOHKOTO OAHOPOIHOT]
KOHEL CTePKHS (C BEIBOIOM),

34 YacTuila Maccoi m ABUIKETCS 3aMeIjIeH

CKOPOCTBIO V', YKA3aTh Ha PUCYHKE HATIPaB.
MMITYIIBCA Ly OTHOCHTENBEHO TOUKH O, 11pog)

—

K7, Tanreaunansroe W, u momHoe W yckol

X

Z

S

-

D

35.Cuna ¢ komnoHenramu (3, 4, 5) H npun
a) MOMEHT cuiibl M OTHOCUTE
b) momyns BexTopa |M |;

C) MPOCKUMIO Ha OCb Z MOMCHT}

36.Brrucinenne MOMEHTA MHEPLUH CTEPKH

37.Jluck Bpamaercs paBHOMEPHO C HEKOTOJ
BpeMeHH t=0, Ha HEro JAEHCTBYET MOMEHT C
MpeiacTaBiien Ha pucynke. Hapucyire rpad
MMITYJIbCA OT BPEMEHH

1z

OCH TakK, YTO yTOJI €r0 [T0BOPOTAa MEHAETCS B

S T o
2r( at = —), rae a>0, b>0, Halitn MOMEHT BpemMeHU

M.

O CTEPIKHST OTHOCHTENBHO OCH, TIPOXOSIIEH Hepes

HO MO OKPY)KHOCTH € LIEHTPOM B Touke O co
1EHHs BEKTOPOB YTJIOBOM CKOPOCTH 6, MOMEHTA

KLU0 MOMEHTA UMITYJIBCA HA OCE Z LZ, HOPMAJILHOEC

PEHUS,

D7KEeHa K ToUKe ¢ koopauHaramu (4,2,3) M, Havitu:
»HO HauaJia KOOPAKHAT,

I cHITB! M.

51 OTHOCHTENBHO OCH, IPOXOAALIEH Uepes ero KoHell,

YOI YTJIOBOM CKOPOCThIO . Hauwnnas ¢ momenTa
171, rpa) MK BpeMEHHON 3aBHCUMOCTH KOTOPOro
HK, NPABMALHO OTPAXKAKOLUMA 3aBMCUMOCTh MOMEHTA




38.Chopmynuposarts Teopemy Llreiinepa.
OTHOCHTENILHO OCH, IPOXOMALIEH depes erd
39.YT0 na3pIBacTC MOMEHTOM HMITYIILCA?
OTHOCHTEIBHO ToYKH O, a TaKkXKe ero mpoet

oy

O,

40. 3aBMCUMOCTE KOOPIMHAT ABMIKEHHUS Ua
z=0, rae a,b, ¥ ® — KOHCTAHTEL,
a) ONPENESTUTb PAAHYC- BEKTOP T, (

b) HaliTw ypaBHEHWE TPAEKTOPHH Y

41 KOMIOHEHTEI CKOPOCTH YaCTUIIBI U3MEH
vy=asinmt, v,=0, rae a u @ — KoHcTaHThI, H:

Yron o MexIy U n W,

42 MartepuanbHast Touka M ABHYKETCS 110 0
rpadyK 3aBUCHMOCTH TPOCKUWY CKOPOCTH
MOJIOXKHUTEILHOIO HATIPABIIEHUS, 'y — TIPOCH

[TOJTHOI'O HAIIpaBJICHUA Ha PHC, 2 uMeeT Harl

vy

puc. 1

43.Lentp mace ( nHepunn). Teopema 0 asu

Bornpocs! K
MoanexyasipHo-KkuIie]
1 Haug

Bapuanm 1

I. 3anvcaTs OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KHHETUYCCKON TCOPHH.

2. Kakos cmblch (yHKUAN
pacripesiesIeHHs?

BriurcacHne MOMEHTA HHCPLHUH CTCPIKHA

LEHTP Macc.

Ykazare Ha PUCYHKE BCKTOp MOMEHTA UMITYJIbCA

[QHIO Ha& OCh Z.

“THLBI OT BDEMEHU UMEET BUI X=DbSinmt, y=acoswmt,

KOPOCTB I M yCkopeHHe W qacTHibl;

ACTHLBI,

MEOTC CO BPEMEHEM I10 3aKOHAM Vx=acosot,

—_—

\ATH MOAYJIM CKOPOCTH ||, yckopeHus |1V, a Takxe

KPY’KHOCTH cO CKopocThio v, Ha puc. 1 nokasan

I': OT BpeMer#n ( T —cAMHWIHEIA BEKTOP

UMA U Ha 9TO Harpasienue). [1pi 5TOM BEKTOp
pasyenue a)4 b)3 ¢)2 d)l

M

OTBET OSICHUTE.

T

puc. 2

KEHWUH HCHTpa MaccC.

PEeATHHT-KOHTpOJI10 Ne2
riHvaecKkas TEOPUS HAEAIbLHOTO ra3a
J1a TEPMOJHHAMHUKH

Bapuanm 2

|. YUTo Ha3LIBAETCA YHCAOM CTEneHekl
CBOOO/bI MEXAHMUYECKON CHCTEMBI?

2. Kakos cMbICs YCIIOBHA HOPMHPOBKH
(pyHKUMHK pacTipenencHnn?




3. Hanucats hopmymy onpeaenenus
CPEHET0 3HAUEHM HEKOTOPOH BENMUNHEL f,
3Has QYHKLUMHIO pacTipenenetus f(x).

4. Teno nepexonuT W3 CoCTOAHNA | B
COCTOSIHKE 3 OAMH Pa3 NOCPEACTBOM
npouecca 1-2-3, a npyro#i paz 1-4-3. B kak{m
IIpoLIecCe H3MEHEHNE BHYTPEHHEH JHEPTUH

Oonpiie; AU, 2.3 unn AU\ 437
I'a3 naeanpHbIN,
Pl 2 3
1 4
! V

9. Uemy paBHO 4UCIIO CTEreHE}
cBoboabl ana Moekyast COz ¢ yaerom
KOne0aTeNbHOTO JIBHKEHUs MOSEKyN?

10. B 1Byx cocynax npu KoMHaTHOM
TEMIIEPATYPE XpaHUTCA o | Moo rasza. B
MEPBOM COCYIIE a3 COCTONT U3 OJHOAaTOMHHEIX
MOJIEKYJI, & BO BTOPOM — M3 JIBYXaTOMHBIX,
OnpenenyTe OTHOLICGHWE BHYTPEHHHX
dHepruil atux razos U,/U,?

3. BrIpa3nuTb BEPOATHOCTD 4epes3
()YHKUHIO pacOpeaeseHus.,

4. Teno nepexonnT U3 cocTosHUs | B
COCTOSIHME 3 OAMH pa3 NOCPENCTBOM NPOLEcca
1-2-3, a npyroii pa3 1-4-3. B kakom npouecce
VI3MEHEHNE BHYTPEHHEN 3Hepruu Oonslue: A U).
23 Ui A U437 'a3 nneansHel,

| 1 4

e

Y

2 J

4

9. Ilpu kaxux yciaoBusx (o p v 7) ras
MOKHO CYMTATh MAEANbHLIM?

10. B AByX cocyzmax npu KOMHaTHOR
TEMIIepAType XpaHUTCs no | Monto raza. B
MIEPBOM COCY/IE TA3 COCTOMUT U3 OOHOATOMHBIX
MOJIEKYJI, @ BO BTOPOM — U3 TPEXAaTOMHBIX,
OnpeneyuTs OTHOLICHHE MOMAPHBIX
TEMNIOEMKOCTEH 3THX ra30B NPHU NOCTOSHHOM
obbveme?

Bonpocsr i peiiTuar-konTposio Ne3
DJIeKTPOCTATHIKA U NMOCTOSIIHLIA TOK

Bapuaum 1

1. Cthopmynupoath Teopemy [aycea

Juist BexkTopa E .

2. HammvicaTs TpaHUYHBIC YCNOBHSA 1181

HOPMaJIBHBIX COCTABILTIONIUX BEKTOPOB
HANPSAKEHHOCTH W IIEKTPUHECKOrO

CMELLEHNA Ha TPaHWIIE ABYX OH3IEKTPHKOB,

3. B uém cmbIca anekTpocTaTHUecKoll
3aLINUTEI?

4. UeMy paBeH NOTEHIHAN B [ICHTPE
3apsHKEHHOT0 KOMBUA (y?

5. Tlonas 3apskeHHas cdepa
OKpY>KeHa CepHUECKIMH CIIOAMHE
JHBJICKTPUKOB (CM, PHCYHOK)

Bapuanm 2
1. Chopmynnposats TeopeMy
I'aycca ans Bextopa D,
2. Hanucath rpaHUYHLIEC YCTOBHS UL
1

TAHTCHOMAJILHBIX COCTABJIAIOIIMX BEKTOPOB E
1

n DT Ha rpaHule pasaena ABYX AW3NeKTPHKOB.

T

3. HanmmeaTs BBIpaskeHUsA [U1s TIOTHOCTH
HEPTHH 3NSKTPUUCCKOTO IO,

4. Yemy paBHa HAIPSDKEHHOCTH B IIEHTPE
3apAMEHHOTO KoIIbua Foy?

5. [Tonas zapsokednas cepa okpyxeHa
cpepHYECKIMH CJIOSIMH JUIICKTPUKOB (CM.,
PUCYHOK)




IocTponTs 3aBHCHMOCTB
HaIpsbKeHHOCTH OT panuyca E(r).

6. D¥BHUECKUI CMBICTT AHATCKTPHYECKD
MPOHMIIACMOCTY CPEIbI

7. YUto Takoe 3MeKTPOABUIKYLIAs CHITA?
8. Chopmynuposats 1-it 3akon Kupxfod
9. 3anmcaTth 3ak0H OMa B JIOKAIBLHOM
dopwme.
10. CyTb KTaCCHYECKON 3IEKTPOHHOM
TEOPHH BJIEKTPONPOBOANMOCTH METAJIIOB,

11. PaccunTate LUpKYNALMIO BEKTOpA

E 0 3aMKHYTOMY KOHTpY ABCDA n
CHEJIATh BBIBOIBI O INOTEHIMATBHOCTH TIOJ.

Al I I I A -
Dy, - | _ Re:
VED H.

12. Ilo w3BecTHOM 3aBUCUMOCTH
NIOTEHIHaIA O(7) NOCTPOUTH KAUYECTBEHHO
3aBHCHUMOCTb MOIYJIS HAIIPSDKEHHOCTH E(r).

Bonpocer

HOCTpOHTB 3aBUCHMOCTE [MOTEHUHUAA OT
panuyca ¢(r).

6. Qusnueckuii cMBICH BeKTOpa

NOJIAPU30BAHHOCTH F .

7. Yto Takoe HanpshkeHHE?
8. Copmyinmposars 2-i 3akon Kupxroda.
9. 3anucars 3akoH JDkoyis—Jlenua B
JIoKasibHOH dopme.
10. B uém cocToHT HEAOCTATOUHOCTE
KJTACCHYECKON 3JIEKTPOHHOH TEOpHH
3JIEKTPONPOBOUMOCTH METAIIIOB?

11. PaccynTaTh UUpPKYJISILHIO BEKTOpA E 1o

3aMKHYTOMY KOHTpY ABCDA v caenaTh BLIBOAEI
O MOTEHUHAIILHOCTH MO,

C .o’

12. Ilo n3BecTHOH 3aBUCHMOCTH MOMYJIs
HANpPSKEHHOCTH E(7) MOCTPOUTE K aY€CTBEHHO
3aBUCHMOCTD MOTeHLMana (7).

Cemectp 3
peHTHHr-KoHTpOMI0 Ne 1

MarauTHoe noJjie § JIEKTPOMATHUTHAA HHAYKIIHSA

Bapuanm 1

1. PackpbITh nonsTre. Marnurhas
UHIYKIMS, €€ CMBICIL.
2. C(bOpMyJ‘[Ig)OBaHTB 3aKOH MOJHOrQ

TOKa 11 BEKTOpa .

Bapuanm 2
Copmynuposamy.
1. 3axon bro u Cagapa, ero dhusndeckmii
CMBICT,

2. 3aKOH MOJIHOro TOKa JUIsi BEKTOpa ﬁ .



=

3. CpopMynHpoBaHThL rPaHHIHbBIE 3. I'paHHUHBIC YCTOBUS TS HOPMAIBHBIX

YCIOBHAL 1S TAHT CHILMATIEHBIX COCTABJISIOUMX BEKTOPoB B n H

COCTABNSAOMINX BekTOpos B u H .

4. YeMy paBeH MarHUTHLIH MOMEHT 4 Yemy paBeH opOMTANBHbIN MarHUTHbIH
P, BuTKa ¢ Tokom 1?7 Kyna on Harpasjiex MOMEHT P, JJEKTPOHA C 3apAAOM e H
(cM. pucyHoK)? CKOPOCTBIO U ?

YKasaTo ero Hanpas/eHue (CM. puc.).

-

-l ;

! €
5. B uém zakmouaercs asienne 5. SlBnenre caMONHAYKIMK H
IEKTPOMArHUTHON MHIYKLUHY, YEMY PaBHA B3auMOMHAyKIHY, ux 3/C.

OAC? Chopmynuposats npasuio JleHIa.
6.IlpoBozsnias repembIuKa ABXKETCSA BAOTD
1

6.I1posoasiuas nepembiuka ABHIKETCH [IPOBOJIALIIEN PAMKH CO CKOPOCTBIO U B

BAQIIE POBOAALLEN paMKH CO CKOPOCTLEO ) MarHuTHOM nosie B . YKa3aTh HanpapicHUE

B MarHuTHoM nojie B . YkazaTe HHOYKIIMOHHOI'O TOKA.
HaMPaBJIEHNE MHAYKLMOHHOTO TOKa,

GT ‘ -

7 !
]

7. aH rpaduk u3MeHeHns 7. JlaH rpaux u3MeHeHH] MarHUTHOTO
MarHMTHOTO [IOTOKA OT BPEMEHH. OTOKA OT BPEMEHH,
@
pabona ¢
CDUIHOL
t=0 y :




Kax usmensiercs senuuuna 3JIC

SJIEKTPOMATHUTHON WHAYKIIMH CO BpeMEHeM?

ITocTpouTs rpaduk £4F).
8. [IpsaMOyroneHEeIi TPOBOIOYHEI]

BHTOK JIGKHT B ITTOCKOCTH C IJTHHHBIM
MPSAMBIM [TPOBOJIOM, IO KOTOPOMY MPOTEK?
TOK I.

i"frt

Burok TaHyT Bripaso. [Tokasats
HaIpasJieHUd TOKA, HHIYLIUPOBAHHOTO B
BUTKE, H CHII, IEHCTBYIOLIMX Ha €0 JICBYIO
IPaByIO CTOPOHEI

9. Hemy paBHa LHPKyJIALNS BEKTOPA

HANpPAKEHHOCTH ﬁ [0 3aMKHYTOMY
koHTypy? Ha prucynke nokasansr: [ — Tokn
MPOBOAMMOCTH, J —- MOJIEKYJISIPHBIE TOKH.

10. Ilpupona dbeppomarnerusma.

[TocTponts rpaduk sasucumoctu DJ[C
SJIEKTPOMArHUTHOW WHIYKLHH OT BpeMeHH &,(1).

8. [IpaAMOyronbHBIHA MPOBOMOUHBIN BUTOK
JIOKHT B TJIOCKOCTH ¢ JUTMHHBIM [IPSAMbIM
TIPOBOJOM, 10 KOTOPOMY MPOTEKaeT TOK I,

Burok TaHyT BripaBo. ITokasaTs
HarnpasJIeHUs TOKA, UHYLUPOBAHHOIO B BUTKE,
W CUJI, ICWCTBYIOLIMX HA €T0 JIBYIO H PABYIO
CTOPOHBI,

9. Uemy paBHa LMPKYJISILMS BEKTOPA

MarHUTHOW WH/IYKLIWH 10 3aMKHYTOMY KOHTYPY
7

10. Ipupona auamarHeTusma.

Bonpoce! K pelfiTunr-conrposroNe 2

Mexannued
Bapuanm 1

1. Yro HaswiBaeTcs dbasoi
rapMOHHYECKOro KomeOaHus?

2. KakoBa pa3Hocts a3 asyx
MasTHUKOB (BTOPOTrO OTHOCUTEJIBHO TEPBOIo
(cM. prcyHOK)?

Kpaitinee nonoowcnue

I~

ST

KHMe KoJie0aHHs H BOJIHEI

Bapuanm 2

1. Yto HasbIBaeTCS MIMHON BOJIHEI,
BOJIHOBBIM YHCJIOM?

2. KakoBa pa3HOCTb (ha3 IBYX MasATHHKOR
(BTOPOI0 OTHOCHTEIILHO MEPBOTO) (CM, PUCYHOK)?

©

s o

1 Kpaltee 9

nonoxeHue



3. Touka yuacTByeT B ByX B3aHMHO 3. Touka y4acTBYeT B AByX B3aHMHO

MEePNCHONKYIAPHBIX KoneGanusx. Kakas NepreHINKyYIpHBIX Koniebauusx. Kakas durypa
durypa Jlnccaxy y(x) moayuaercs, ecinu Jluccaxy y(x) mongyuaercs, eciu

y = 2cosnt, y =2cosTt,

X = 4cos(nt+n/2). X =4cos(nt+7t).

4. Cnoxwure rpaduyeckn aBa 4. Cnoxwure rpaduyecky qsa
rapMOHHYECKUX OJMHAKOBO HaNpaBJIeHHBIX rapMOHHYECKHX OJJMHAKOBO HAIPaBJICHHEIX
KoJieOaHus PaBHBIX NIEPHOJIOB, HO CMEIICHHBIX | KOJIeGaHHS, Y KOTOPBIX YACTOTHI COOTHOCATCS KaK
1o (hase OTHOCHTEINIBHO APYT APyTa Ha T, 1:3, a ammututynel kak 2 : 1. Byner jin
aMIUIMTY Bl COOTHOCATCA Kak 3 @ 1. Byner nip xosiebanue rapmoHnueckum? Yemy pasra
kosnebanue rapmonuyeckuM? Yemy paBHa 4aCTOTA CJOKHOTO KoyteGanus?

YacTOTa CII0XKHOTO KoeOaHus?

5. JlaHO HarpaBJIeHHE CMeILeHHs 5. JlarO HaIpaBICHHE CMELICHHS YaCTHLI,
yactuy. Kyna nsmxercs BosHa (BJieBo, Kyna newxercs BonHa (B1€BO, BIIPaBO)
BIIPaB0)?

6. Hanucats nuddepenunansHoe 6. Hartmcats BoHOBOE ypaBHEHHeE.
yPaBHEHUe 3aTyXaloLuX KoseOGaHHi 1 ero [MosAcHUTB ero cMbIcH

pewienue. KakoB cMbics koaddHllHeHTa
3aTyxaHHs, TOOPOTHOCTH?

7. JJaHO ypaBHGHHE ROJTHEI 7. CMeulenne 4acThL CPeABl B INTOCKOH
Y=4 sin2n(t/T-x/\), tne A, T, ) — Oeryimeit 3ByKOBOH BOJTHE BBIpAXKAETCS
TIOJIOKHUTEJIbHBIC BETHYHHEI, KOTOPBIE cooTHoleHueM & = &, - cos(wt — xx). Halitu
OMHCKLIBAIOT BONHY. UeMy paBHa CKOPOCTh CKOPOCTb CMELLEHHS YaCTHIL B 3TOH BOJIHE.
BOJIHBI?

8. Uro Taxoe (a3oBasi CKOPOCTE, 8. Kax obpasyercst crosvas BogHa?
IPyNITOBasi CKOPOCTH BONH? Onmcats 8 xapaKkTepHble 0COOSHHOCTH.

HarncaTh ypaBHeHHE CTOSHCH BOJIHEL

9. Uto nasbiBaeTca HHTEpPQeEpeHLIHeH 9. Kak obpasytores brenusn?
BOJIH?

10. ITepuron koneGanuii Mpy>KUHHOTO 10. Yro HazkIBaeTCs MEXaHUUCCKUM
MasATHHKa paBeH 7. Maccy MasTHHKA PE30HAHCOM, PE30HAHCHOM 4acTOTOH?
yBeauuuny B 4 paza. Kak n3menuTes neprojt
koneGaHui?

Bomnpocel k peiiruar-kontposio Ne 3

1. OnexkrpomaruuTHas npupozaa ceeta. Ilpuwanun [roirerca. 3aKOHBI OTPaXKESHUS U
IpenoMieHus. AGCOIIFOTHBIM M OTHOCHTENIRHEIN ToKaszaTeln npeiomiieHust. [loHoe BHyTpeHHES
orpakeHne. CBETOBOJHI.

2. KorepeHTHOCTE H MOHOXPOMATHYIIOCTE CBETOBBIX BOJIH. BpeMeHHAS KOTEPEHTHOCTb.
Bpems 1 nyivHa KOT€pPEHTHOCTH.




3. Ontrueckas JyiuHa myTd. OnTuy
KapTHHBI OT ABYX KOTE€PEHTHBIX HCTOYHHUN

4, TTomock! paBHOM TOJIIUHEL ¥ paB
5. [TpocTpaHCTBEHHAS KOT'€PEHTHOQ

6. Ilpunmun [rodirenca O
pacipoctpaneHue cBeta. Judpaxmaus Ope
7. Hudpaxmus @payrrodepa ot 6e

ECKas pa3sHOCTDb XO04a. Pacuer HHTGP(I)GpCHHHOHHOfI
OB.

HOI'0 HAaKJIOHA.
Tb. Painyc KOrepeHTHOCTH.

perens. Merox 30 @pemensa. IIpamonnHerHOS

HeJIs Ha KPYIJIOM OTBEPCTHH M JTUCKE.
CKOHEYHO JUIMHHOM IpAMOH 11eiu.

8. Mudpaxims Opayarodepa Ha OLHOMEPHON TUPPAKITMOHHON PELIETKE.

9. Ilonsatue o ronorpaduu.

10. EcTecTBEHHBIN U NONSPU3OBAHH]
nperoMiIeHuM. 3aKoH bproctepa.

11. [onspuzanust Ipyu IBOMHOM JIYY
nyun. OnTaveckas ock kpuctamia. [losp
12. 3arpynHeHus B dJIEKTPOMATHUT]
Jucnepcun. Meropl HaOMOIEHNS IUCIIE]
13. DnekTpoHHas TEOpUS JUCTEPCHH

14. Tlornomenue cBeta. LlBeta Tem 1

BOITPOCBHI 1 TEMDbI JIJIS

i cBeT. [lonspusanus npu OTpaXeHUH K

rerrpestomiieHnu. OOBIKHOBEHHBIM U HEOOBIKHOBEHHBLH
W3allMOHHEBIE IPU3MBL. 3aKkoH Mairoca.

ol Teopun Maxkcpemta. HopmaneHas 1 aHoManpHas
DCHH.

CBETA.

CIICKTP IIOTJIOINCHMS.

| CAMOCTOSATEJBHOM PABOTBI (CPC)

2 cemecTp

1. B uém pasjdue MEXKAy HHEPLHHUAIBHBIMU W HCHUHCPHHUAIBHBIMHM CUCTCMaMi

orcuéra?

2. ChopmynupyWTe NpUHIUI OTH

3. Chopmymupyitre teopemy 1l
LWJIMHApPA.

4. CodopMynupyiiTe 3aKOHBI
OPOCTPAHCTBA U BPEMEHU CBS3AHBI C

5. B uéM 3akimroyaeTcs MpUHIMNII (

6. B uém paznnume MOJIEKYISpHOS

7. 3amummre ypaBHeHHUE Ban-[¢
peaNbHOrO ra3a OT UACAIBHOTO?

8. UTto Takoe IIOBEPXHOCTHOE HAT!

9. ®daszoBele paBHOBecHus U ()
paBHOBecus ¢as.

10. Mcnapenwue 1 koHgeHcamsl. 1|

11. VYpaBrHenne Knanetipona-]
cocrosius). TpoliHasa Touka.

OCUTEIIBFHOCTH 1 anumnes.

ITeiinepa. Brlumcnure MOMEHT HHEPUMM IHUCKe,
coxpaHeHus B MexaHumke. Kakue CBolicTBa
I'MMU 3aKOHAMM ?

YTHOCUTEJIFHOCTH DitHIITEHHA?

'KUHETUYECKOT0 ¥ TEPMOTUHAMUYIECKOr0 MeToAa?

p-Baaneca mig peanbHoro raza. B uém ommmume

{DKEHME KAIKOCTHA?

a3oBble Iepexofnl. Pdaspl BelecTBa. Y CIOBUS

[maBiieHue ¥ KpUCTAILIA3AIIHS.
(raysuyca. @azoBasg jauarpamma  (Iuarpamma




12. DOnemeHTHl (Pu3MUECKOlt K
HepaBrnoBecHbIe cuctembl. Bpems peig
13. SABnenus nepenoca. Audpdysn
KoadpuumenT TtemnonpoBogHOCTH. |
BA3KOCTH. JIMHAMUYECKas M KHHEMATH}
14. Tlepeuncnure BUIOB AedopMa
Yro aensercs Mepoit nedopmanmii?
15. Yo Takoe NOIUTPOIHBIH MOl
16. B 4&€M COCTOUT CTATHCTUUECK(
14. Kaxue mMaremMarudeckue oriep
BEKTOPHBIX TOJIeH B pusnke?
15. Ilepeuncnure xapakTepucT]
onpeJIeNCHIE.
16. Kakve monst Ha3BIBAIOT IIOTER
SHEPreTUYECKUMU XapaKTePUCTUKAMU
17. Kaxue BelecTBa Ha3bIBaIOT C4
18. JlaiiTe ommcanue I'paHHYHBIX
paszena «IpOBOJHMK-BAKyyM», «IIPOB(

1. DnemenTsl hU3MUECKOM DIIEKTPOH
amuccus. PaboTa BEIXO/Ia DJIEKTPOHOB U3
2. DnexTpuuecKud TOK B Trase.
uoHu3amuy. [lorenuan norusauuu. Y iay
3. HecaMoCTOATENbHBIN Ta30BHIM [}
aMIiepHas XapaKTePHCTUKA Ia30BOTO pasps
4. ITnazma. [Toustre o miasme, Crod
u ¢€ mpuMeHeHue. BricokoTeMnepaTypHas
5. JIBWKeHHe 3apsKeHHOM dYacTHil
Xojna. Y CKOPUTEIH 3apsyKeHHBIX YaCTHII,
6. Tuner MaraeTHKOB. Touka Kropu.
7. JHMuddepernuansHoe ypaBHEHH
[lepeurcnrTe XapaKTEPUCTUKH TaPMOHHYY
8. Cnoxenue 0qMHAKOBO HAIIPABIICH
BEKTOPHOU IHarpammel.
9. buenmsa. Cnoxxenue B3aUMHO
Konebanuit. duryps: Jluccaxy.
10. Crextp xoneGanmit. [Toustae o p
11. 3anumuTe BONHOBOE YpaBHEHHUE }

pHeTHkH. IloHATHE O QuU3NUYECKON KUHETHKE.
\KCAITHH.

1. Koadpduiment nuddysuu. TemmonpoBoaHoCTb.
3A3KoCcTh (BHyTpeHHee TpeHue). Kosbdurmenr
1eCKasl BA3KOCTb.

il TBEPALIX Tell. Chopmynupyiite 3akoH [yka.

ecc?
)€ TOJIKOBaHHUE BTOPOr0 HaYasla TEpMOJAUHAMUKY?
aTophl MCIIOJIB3YIOT IIPU ONVCAHUU CKATSIPHBIX H

IKH  JJICKTPOCTAaTHYCCKOr0 IIONSI U Jlaiite UM

muaisHEIMU? KakoBa CBS3h MEXIY CHIOBLIMU K
CHJIOBOT'O IO ?

THETOIIEKTPUKAMU ?

YCIIOBHM Uil 9JIEKTPHYECKOTO TOJIS Ha TPAHHUIE
VITHUK-TUIJICKTPUK», «IAICKTPUK-IAUIIICKTPUK.

3 cemecTp

(MKW, DNEKTPHYECKHI CIIOH B BakyyMme. DJIeKTPOHHAS
reraa.

Ilpomeccsl MOHM3anMM W pexoMOMHAIMW. PaGora
Has HOHHU3AIINL.

aspsaa. CaMOCTOATENbHEIM ra3oBbIi paspsad. BonbT-
i1a. Buae! paspsmos.

0051 co3manms nasMel. HuskoTemmepaTypHas miasma
IrasMa.

bl B DJICKTPUYECKOM W MAarHUTHOM HOJsX. Dddexr

[Tomensl. KpuBasg HaMarHHIMBaHmM,
C TapMOHHYECKHX KojeOaHMH W ero peleHue.
FCKUX KOJIeOaHmit.

HBIX (CKANAPHBIX) TApMOHMYECKUX KoTeGanmii. MeTo

HEPICHANKYISIPHBIX  (BEKTOPHBIX) TapMOHHYECKHX

asnoxenun Oypoe.
1 €r0 pelleHue.

12. B uéM 3aKmiodaeTcss UDHHINN CYHepIO3HIMM BONH ¥ KAKOBA TpaHdlia ero

npumenuMoctu? Jlafite ompenencnue dhas(
13. Oddexr Momnepa aisg 3ByKOBEIX
14. 3amumute muddepennuansuoe

€ro pemenue. Pesonanc y xonebarensHom

DBO¥ ¥ TPYIIIOBOM CKOPOCTH.
BOJIH. YJIbTpa- ¥ HHPPa3BYKH.

ypaBHEeHHe KoneOaHui B KONeGaTesHOM KOHTYpE U
KOHTYpe.




15. Bddext Homnepa st 3MEKTPOM

16. CseroBojnipl. I'eomeTpuueckas (
Onruveckue MHCTPYMEHTBHI.

17. MuoromnyueBass HHTEpHEPEHL
HuTepdepomeTpsl.

18. Meton 30u ®@penens. Criupains K

19. Pasperarormas ciocoOHOCTE OI17]

20. TTongpuzamus ceeta. EcrecTBEHH

21. Tonspuzanus cBera MpH IPEIION
IpY IBOHHOM JtygerpenoMieHun. OObIKH

22. OnTuueckas oOCh KpHCTall
[Tonsipu3aTopbl W aHAIH3aTOPhL. 3aKO
IJTACTUHKY.

23. HcKycCTBEHHasT OITHYECKast
Sddext Oapanes.

24. Jlucmepcusi cBeTa. 3aTpy/iH|
HopmaneHas 1 aHOManbpHas gucnepcuu. N

25. Tlpu3marndeckuii U AU PaKITHOY

26. DNeKTpOHHASA AUCIIEPCUS CBETA.

27. llornomenue cera. 3akoH byrej

INPUMEPHBIE TEN

. Ou3uka — HayKa IO3HAHUS MU]
IIpoctpancTBo 1 Bpems B (husy
. UepHEIe ABIPEI BO BeeneHHoiM.
. Yuenune K.3. [Tuonkosckoro.
5. MopenupoBasue mpoluecca P
Pa3NU4HEIX cpeaax.
6. Kuaeruxa u TepMmounamuka 01
7. Tlopsiiox u OeCopsI0K B MUPE
8. OKCIepuMEHTANIbHBIE UCCIIEJIO)
CBEpHM3KHUX 9acTOT.
9. IlapoBast MOJIHUS U €€ IPUPOJL

1
2
3
4

10. Marnutnoe nomne 3eMin.

11. Monnus u e€ npupoa.

12. DnexTpudecTBO B XKHUBBIX OPTaH
13. OnexrpudecTBo B aTMocdepe.
14. JlazepHO-MHAYITUPOBAHHEIE I'H/]
15. ®usnueckue METONBI perucTpal
16. IlpumeHeHue yNbTpasByka B UH

Crucok MOXeT OBITH 3HAUYUTEIIHHO
MIPETIOIaBaATEIIEM,

\rHUTHBIX BOJH. 11Ikana 3neKTpOMarHUTHEIX BOJIH.
DITHKA KaK TPEEeNbHBIA cioydall BOJHOBOH OIITHKH.
s, CmocoObl TOJIydeHHs KOTEpPEHTHBIX JIydel.
[OpHIO.

MYECKHX HHCTPyMeHTOB. [loHsTHE 0 ronorpadguu.

I ¥ MOJSPU30BaHHEIN cBET. CTEIECHb NOJIAPU3alliH.
(IeHnu ¥ oTpaxeHun. 3axoH bproctepa. [lomapusanma
OBEHHBI U HEOOLIKHOBEHHBIH Ty dH.

1a. Ilomgpoumsl ¥ MONSpHU3ALMOHHBIE IIPU3MBL
i Mamoca. IloxyBONHOBEIE U YETBEPTHBOJIHOBBIE
anm3orporma. OnTudeckass aKTUBHOCTHh BEINECTBA.
CHMS B OJIEKTPOMAarHUTHOH Teopum Makcpenna.

letoapl HAOIIOMCHUS AUCTICPCHM.
HEBIC CIICKTPEIL

pa. HBCT& TEJI A CIICKTPBLI IIOITIONICHHUA.

Abl PEOEPATUBHBIX PABOT

i
K¢€.

ACIIPOCTpAaHEHWs] yJapHOH BONHBI TPH B3pHIBaX B
10JIOTHYECKUX IPOIIECCOB.

6O0JBITIX MOJICKYIL.
BAHHS 3JIEKTPOMArHATHOTO MOJSA 3eMNId B 00iacTa

=

H3Max.

POJAMHAMHUIECKAE BOJTHEL
(MU 3eMIISITPECCHMIA.
TPOCKOIIHH.
pacummpen. Temy pedepara cTyZeHTHI COrIacyroT ¢




Bonpocel npomexyTo4Hoif aTre
Bonpocer k 3k

o

1. Mexannaeckoe JIBUKEHHE KaK IIPO
orcuera. [IpuHiun otHOCUTENBHOCTH Ay

2. MarepuranbHas Touka (dactuna). T
Jlunelnas CKOPOCTH ¥ JINHEHHOE YCKOPEHH

3. TanrednuanpHOE U HOPMAIBHOE yC
KHHEMATHYECKUMH BEJTHYMHAMMU.

4. Tlepserii 3axoH HeroToHa ¥ moHsATH
HrloTOHa M MOHATHE CHIIBI, MACCEI U HMITY)|
H [IPEJIEIILI €70 IPUMEHUMOCTH.

5. HenHepnuaigbHbIE CHCTEMBI OTCUET:
yckoperue. CHITbI HHEPLKH,

6. CrucTtemMa MarepuaabHEIX Touek, Le
LICHTpa UHEPIUH,

7. [lonaTue abcoOMOTHO TBEPLOTO TEJ{
8. Teopema lllTeitnepa.

9. MomMeHT cuitbl. MOMEHT HMITYJIBC
BpalllaTeJIbHOI0 ABHXKEHUS TBEPAOTO Tea |

10. I'mpockommaeckuit apdpexr. Crobq
11. 3ak0H COXpaHEHWsI UMITYJIBCA U TP
12. 3akoH coxpaHEHHsT MOMEHTA UMITY|
13. PaGoTa v sHeprust B MexaHuke. DHe
14. Ionsttre crnoBoro moss. CBssb Mex)
15. 3akoH coxpaHEeHU MEXaHUUECKOH

16. KoHcepBaTHBHBIEC U HEKOHCEPBATH
CHCTEMEL.

17. 3aauu MEXaHUKU XKUTKOCTEH U ra

18. YpaBHenune Ditsepa.

19. YpaBHeHUE HEpa3phIBHOCTH. Y paB

20. Cucrema ypaBHEHHI ra30IuHAMUK

CTAUMH [0 HTOraM OCBOCHUS JIMCIHIIIHHEI
sameHny 1o cemecrpy Ne 2

Mexannka

credmas GpopMa nBrokeHus Marepun. CructeMa

nest. [Ipeobpasosanns ["amunes. Panuyc-sexTop.

packropust, Paxiyc KpUBH3HEI TPACKTOPHUH.

c. HOCTyHaTeJ'IBHOC ABMIKCHHUEC TBECPAOIO Tela,

KOPCHUA. CBs13b MCXIY JIIUHCHHBIME B YTIJIOBBEIMHA

P HHEPIHAIBHOM CHCTEMBI 0TcueTa. Bropoit 3akon
Ibca. Y paBHeHMe ABMKeHus. TpeTuit 3axon HploTona

1. AOCOJIIOTHBIE M OTHOCHTENTBHbIE CKOPOCTH M

HTp HHEepIHMHK (LIEHTP Macc). TeopeMa o JBMKCHAN

. MOMEHT nHepIuu Terna.

(. ypaBHCHI/Ie MOMCHTOB. YPaBHCHI/Ie
THOCHTEJIbHO HENOABHMXKHOM OCH.

JIHBIE OCH.

eTHi 3ak0H HeroTOHA.

DISES

DIHsI KWHETHYECKAs U TOTCHIINAIbHASI,
1y TIOTCHIIUAJIEHOMN SHEPTUEH U CHIIOMN,
SHEpPTHH.

BHEIC CHJIBI. KOHCGpBaTI/IBHaﬂ U JUCCUIIATHBHAA

BOB.

ieHue bepHymm.

1.




21. Hupxynsous ckopocty. [Toreniw
JKyxosckoro.

22, JlamMPHApHBIA ¥ TYpOYIECHTHEIN p
23. Teucnne Baskoit xunkocTH, Pop

24. TlpuHUUD OTHOCUTENBHOCTH DHH]
MOCTOAHCTBA CKOPOCTH cBeTa. [Ipeobpasos

25. JlopeH1eBo cokpalieHue JIUHBI
26. Penarusucrekuit umnyinee, Biaun
27. CTONKHOBEHHE H PACIIa YacTHIL,
28. COOTHOLIEHHE MEXY TIOITHON 9H(

I1. OcHoBBI MOTEKYJIA

I. Tlonarue upeansuoro raza. Monex)
Maxpockonuuyeckue napamerpbl CHCTEMBI,

2. BRYTpeHHSss YHEPTUS UACATLHOTO |
PaBHOPACTIPEAETICHUS JHCPTHH.

3. JlaBieHue ra3a ¢ TOUKH 3pEHHsS MO)]
YpaBHEHUE MOJICKYIISIPHO-KUHETHUECKOM T¢

4. YpaBHEHHE COCTOSHHS HICANBHOI0)

5. Z[I/IHEMI/ILIGCKI/IG 1 CTATUCTHUHCCKHY
ucenenoBanus cucTeMel, [TousTie o (1)yH KL

6. Pazosoe npoctpancTeo. dazosas
YCpEAHEHYE.

7. Pacnipeaenenune Makceemna. Cpe
8. bapomeTrpuueckas Gopmyia. Pacr
9. Pacnpenenenue Makcsesna ~ boj
. YpaBHenue Ban-nep-Baansca. U3
. MeractabuneHoe cocrosHue, Kpn
. BHyTpeHHAs 3Heprus peanbHoro 1
. O pexr Lxoyns — Tomcona, Cixd
14,

XapaKTCp]/ICTI/IKa KUAKOTO COCTOA

15. [ToBepxHocTHOE HaTsKeHMe, CHny
Dopmyna Jlanmaca. CMauuBaHue U Karmuu

AJIbHOC N BUXPEBOC ABMMXCHMUA. Teopema

P2KMMBI TEUCHHUS.
nyna [Tyaseins,

nTerina. Poss ckopoctu ceeta. [Toctyar
anus Jlopenua.

3aMeJIEHHE BPEMEHMU.

OCBA3b MAcChl ¥ IHEPTHH,

/ledext macc. Dueprust cas3u.
EPTHEH 1 UMITYJBCOM YaCTHIEI,
PHOW (PMINKHU M TEPMOAMHAMUKH

[JIAPHO-KMHCTHYECCKOE TOJKOBAHNE TEMIICPATYPDI.

raza. Yucio crenerelt ¢ceo0oabl. 3aKOH

CKYNAPHO-KUHETUYECKON Teopun. OCHOBHOE
FOPHHA.

rasa (ypasHeHue Knaneipona — MeHaeneesa).

3aKOHOMEPHOCTH B hrsnke, CTATUCTHUCCKUI METOL
1V pacTpesienieHns,

rouKa, GaszoBas sueika. CTaTUCTHYECKOE

HHE CKOPOCTH MOJIEKYJ,

penenenue boneumana,

>lIMaHa.

DTEPMBI PeabHLIX I'a30B,

'MUECKOE COCTOSTHHE,

aza.

)KEHHUE Ira3oB U MONYYEHHE HU3KUX TEMIIEPATYp.
U, BAVKHAK NOPSAOK,

1, BOBHUKAIOIIME HA KpI/IBOﬁ MOBCPXHOCTH KHUIAKOCTI.
IDHBIC ABJICHU.




16. Kpucrammyeckas pemerka. Jlainy
TBEPIBIX Tel. 3akoH ['yka.

17. ®a3b BemecTBa, Mcmapenne u ko
Jarpamma.

18, ITonsTHe cToNKHOBEHMS. YTIpyrod

19. Iprnensroe paccrosuue. Ddhdex
cBobomHOTO mMpobera.

20. SBnenue neperoca — nudhysus.
21. SlBnenne nmepeHoca — TEILTONPOBO,
22. SIBneHue nepeHoca — BA3KOCTb.

23. OCHOBHBIE TEPMOUHAMUYECKHE I|
YpapHeHHE 11epBOro Havajla TEPMOAUHAMH

24, 3aBHCUMOCTD TEIJIOEMKOCTH Hjlea
COBEpIIIaeMas ra3oM IpHU U3O0IMPOLEccax.

25, AnnabaTudecKuii mporiecc.
26. OGpatumble 1 HeOOpaTUMEIE PO
27. Huxn Kapro u ero KITJ ana nyea
28. IlpuHIMI HeHCTBHS TEIIOBOIO JIB
29. DHTpomnus. 3aKOH BO3paCTAHMS H

30. Crartuctudeckuit Bec (TepMOIHHAN
TOJIKOB&HHE BTOPOT0 Hadala TEPMOTHHAMH

Bonpocsi k 3
uiekTpuY

1. 3axon Kynona. HanpsxeHHOCTS 3)
ANICKTPOCTaTHYECKOro noJist. [Ipuanmn cyng

2. Ilorox HanpsikeHHOCTH. Teopema |
3. Ilpumenenue Teopemsl ['aycca s

4. PaboTa cHII 9JIEKTPOCTATHUECKOTO
IEKTPOCTATUIECKOTO ITOJIS.

5. Tlorenmman. PasHocTs moTEHIHAINQ
SNIEKTPOCTATHIESCKOTO IO,

6. CBoOOIHbIE U CBSI3aHHBIE 3aPsLI H
ONICKTPOHHAS ¥ OPHEHTAMOHHAS MOJIsIPH3al

HUH MOPSIOK. YIpyras U IacTaveckas aehopMarus

Haencanus. [tasnenue u KpucTalljiu3alus. dazopag

1 HEYIPYyroe CTOJIKHOBEHHS.

[MBHOC CCHYCHHUE PACCCIHUS. CpGI[HSIH JJIHHA

[MMHOCTD.

OHSATHS: BHYTPEHHSSA 3HEPTHUs, paboTa, Temnora.
CH.

IBHOT'O raza OT BuJa mporecca. Pabora,

ecenl, Kpyrooit nmpomnece (Iuki).
IIHOTO rasa.

Hrateiis ¥ XOJOIWIBHON MalllnHEI,
[POIIHH,

IHYECKast BEPOATHOCTE). CTATHCTHYECKOE
[CH.

K3ameHy 1o cemecrpy Ne 3
€CTBO M MArHETH3M

IEKTPOCTATHYECKOTO oy, [[oHATHE
PIIO3UIIAH JIEKTPUUECKUX TTOJICH,

"aycca [ 37IeKTPOCTATHIECKOTO OISt B BAKYYME.
pacuera noneH,

rons. LlupKynsuus HanpsiKEHHOCTH

B. CBa3b MCXKAY MOTCHIYAIOM H HAIIPSKECHHOCTHIO

seniectre. Tunel nuanekTpukoB. Monnas,
(M.




7. TonsipusosaHHOCTE. JIUsnekTpuy
OT TEMIIEPATYPEI,

8. Teopema I'aycca 11s snekTpryect
CMeLIeHHe. JInanekTpuuecKas mpoHHLIaeMc
ANDIIEKTPUKE,

9. 'pannynbIe YCIOBHUS IS IEKTPH
AVDEKTPUK 7,

10. Pacnipenenenne 3apanos B npoBo/|

1. DeKTPOEMKOCTD yeIMHEHHOTO ]

12. DOneprus 3apsHkeHHbIX YEAMHEHHO
KOHZEHCATOopa, JHEPTHST INSKTPUUECKOTO I
IO,

13. XapakTepuCTHKH 3JICKTPHIECKOro
MOTCHUMAIOB, JICKTPOABIIKYIIAN CHJIa, HAl

[4. Knaccuueckas 3/1eKTpoHHas TeopH
HEOCTATOYHOCTE.

I5. Beigon 3akonoB Oma 1 oy — Jlg

16. Monwmsauns Monekyst u aTomoB, p¢
MOHM3ALHSI.

17, HecaMoCTOSTENLUBIH U CAMOCTONT

18. Toustre 0 rmuazme. Crioco6bl co3

Hebaepcknit paanyc sxpanuposanus. [1nazy

19. HuzkoremnepatypHast rutazma u ¢o

20. Bricokoremneparypuas nnazma. 11
TEPMOAJIEPHOT O CHHTE34.

21. 3akon Amnepa. MaruuTHas nuayk
oas. [IpuHUMI cynepnosunmnn MarHuTHLIX

22. MarHuTHOE 110Ji€ NPAMOIMHEHOI(

23, Llnpkysiuust BEKTOpa MarHUTHOM 1
JUITMHHOTO COJICHOMAA U TOPOUIA,

24. MaruuTHoe B3aUMOJICHCTBIE TOKO!

25. IHBapraHTHOCTE 3JIEKTPUIECKOr0
MarueTusm kax penaTHBUCTCKUIH 3 DeKT.

£CKast BOCIIPUUMYHUBOCTL BELIECTRA U €€ 3aBUCHMOCTD

OrQ InoJys B AM3JICKTPUKE. aﬂel(TpH‘-[eCKOC

1CCKOTO MOJISA Ha TPaHULE pa3jcna “INIIEKTPUK —

OBOJIHMKA, CHCTEMB! IIPOBOAHHUKOB U KOHACHCATOpA.

‘0 IPOBOJHNKAE, CHCTCMEBI TIPOBOJAHUKOB 1

TTOJISt ¥ YCITOBHA €0 cynlecTBOBaHMs, PaznocTs
IPSYKEHUE,

A ITEKTPONPOBOAMMOCTH METANIOB 11 €€

FHILA M3 JICKTPOHHBIX HpeﬂCTaBHe]—II/Iﬁ,

[KOMOWHauMs noHoB. PaboTa noHWsauun, Yaapuas

LIBHBIA ra30BbIE Pa3psabl.

AHHWA ITJIA3MBL. KBEBP[H@I?[TPEU’IBHOCTB J1a3Mel.
ICHHasI 4acToTa.

ITPUMCHCHUE,

poOsIEMa OCYILIECCTBIICHHS YIIPABSEMOrO

lust. 3akon buo — Caeapa, [TonaTHe MarHUTHOrO
noje. MardauTHsIl MOMEHT.

Y KPYrOBOT'O TOKOB,

HAYKINH, 3aKOH ITOJIHOTO TOKA. MarHuTHOe oJjie

1 CIMHNUIIA CHJTBI TOKA — amIiep.

papsazna, BI/IXDCBOG HOJIC ABMKYLICTOCS 3apsia.

CTb CpeIEI. HaHpﬂ)K@HHOCTb SJICKTPHYECKOT O [10JI B

HHKE. DJICKTPOCTATHYECKOE OIS BHYTPH M CHAPYKH
MPOBOHHKA, DIICKTPOCTATHYECKAS 3aALLINTA)

o5, O0BeMHast MIOTHOCTE 3HEPI'MHU JJICKTPHYCCKOTI O



26. JIBHKEHNE 3apAKEHHBIX YaCTHLL § SNEKTPUUECKHX M MATHUTHBIX TTOJIAX.

27. I dexr Xonna, [TpuHIAT KefiCTBYS yeKOpHUTENEH 3apSHKCHHBIX YaCTHIL,

28. TToHsATHE MAarHUTHOTO MOMEHTA aTOMA.

29. MuKpo- ¥ MakpoToKy. MonekyispHble TOkH. MareuTHas BOCIPHAMYUBOCTS BEIICCTBA.

30. 3aKOH MONHOrO TOKA U1 MATHUTHOTO OIS B BELECTEE. HanpskeHHOCTh MarHUTHOTO
nosist. MarunTHas npoHULUaeMoCTh cpe/ibl, IHAYKIUNS MATHUTHOTO OIS B BELIECTBE.

31. I'paHntHbIe YCIIOBHS WIS MAPHUTHO[O OIS Ha FPaHKLC Pasiena JBYX Cpeil.
32. Tumel marneTnkos. Kpusas vamarHuunsanns. Touka Kiopu. JomeHst,

33. Onpit Gapanes. MaruuThetit notdk. DAC unaykuus, OCHOBHOMN 3aK0OH
3JIEKTPOMardHuTHOM nHAYKUKK. [Ipasusio Jlenua.

34. CaMOMHIYKUKS M B3AUMOURAYKLA. MHIYKTUBHOCTL M B3aUMHAS HHIYKTHBHOCTS.
Toku pasmblkaHKA U 3aMBIKAHNS.

35. QHeprus MarHUTHOro nosis. OObeMHas TUIOTHOCTD SHEPTUH MAarduTHOrO 1NoJ,
IV. KoneGanns u BoIHDBI

1. CroboaubIe 1 BLIHYXKJICHHBIC KonedhaHus, rapMOHI/ILICCKI/Ie MeXaHHYSCKHe Konebanua 1
UX XapaKTCPHUCTHKH.

2, DHEprus rapMOHMUYECKUX MEXAHUYEeCKHX KoneGanuit. [Tonstue o rapMOHHYECKOM H
AHTaPMOHHYECKOM OCLIHIUITOPE.

3. CloxeHne 0IMHAKOBO HAIIPABIICHHRIX FAPMOHHYECKIX KoneGanwit, buers,

4. Cnioxenve B3aMMHO NEPIIEHANKYIIPHEIX FapMOHHYECKHX KoleGanmii, durypsl
JIuccaxy.

5. 3aryxaloume mexanuyeckue konehanns. Yacrora, koahhUUMEHT 3aTyxanus,
MOrapuPMUIECKUH JEKPEMEHT 3aTyXaHnus MEXaHHUECKHX KONeGaHmi.

6. BeIHYX/IeHHbIE MEXaHWUECKAE KoJjebanus. AMIUINTYa i ()a3a IPH BLIHYKICHHBIX
MEXaHHYECKHUX Kojiebannsx.

7. Mexannueckuil pesonanc. Pesonaiicubie kprebie. CooTHOUTEHH Mewk 1y hasaMu
BBIHYXHAIOLIEH CUJIbl ¥ CKOPOCTH MPH MEXJHHYECKOM PE30HAHCE.

8. Mexanusm 00pa3oBaHus MEXaHUHGCKNX BOJIH B yNIpYroit cpese. [TpomosbHble u
MOTICPEYHBIC BOHBL. BONHOBOE ypaBHeHHE |1 ero pemienne. [apMOHHUESCKUE BOTHBI 1 MX
XapaKTePHCTHKH,

9. @asoBas CKOPOCTh M AUCHIEPCHs BIH, BOIHOBOH MaKeT ¥ rpymiosas CKOpOCTb.

10. Tlonsitwe o korepentroctr, Unteplhepenuns Bomt, CTOSYNE BOJHEL




I'l. KoneGatenpubiii kouTyp. 'apmon
XapaKTEPUCTHKH.

12. 3aTyxaromune sneKTpoMarHuTHbIE
norapuh)MUIEeCKni TeKPEeMEHT 3aTyXaHMU
KOe0aTeILHOTO KOHTYpA,

13, BeIHy)ICHHBIC 2JIEKTPOMArHHTHH
3JIEKTPOMArHUTHBIX KOMeGanuii,

14. ®apaneeBckas n MaKkcBe/LIOBCKAS
Tok cmetuenwus,

I5. Cucrema ypasrenuit Makcsesia.

16. Bonnosoe ypaBreHue ama 351ekTp(
PacnpoCTpaHeHNsT 3JIEKTPOMATHUTHBIX BOJ|

I'7. OcHosnele cBOWCTBA DIEKTpOMATH
SJICKTPOMATHUTHBIX BOH. BexTop IMoinTH]

\

I. DnekTpoMarHHTHasS TPUPOAa CBET
penoMieHus. AGCOMIOTHLIN B OTHOCHTENb
oTpaxkenne. CBETOBOIEI.

2. KorepeHTHOCTD # MOHOXpOMATHYH
Bpems u ainna xorepenarnocty.

3. Ontnueckas mniuHa nyru, OnTHyed
KapTUHBI OT J(BYX KOTEPEHTHBIX HCTOYHHKO

4. ITomocs! paBHOI TOMUMHB U paBH(
5. TlpocTpaHCTBEHHASN KOTEPEHTHOCTH

6. Tlpuuuun Toiirenca Dpel
pacnpoctpanenne ceera. Judpaxius Open
7. Dadpaxunst Gpayrrodepa ot Geck

8. Andppakunst Ppayurodepa Ha oH(
9. [ousTie o romorpaduuy.

10. EcTecTBEHHBI M MOJSpH30BaHHEbI
tpenomiaeHun. 3akon bprocrepa,

I'l. Tlonspusanumsa npu nsoittom nyuer
nyun. Onrtuyeckas oce kpuctamia, [Tonspys
12. 3aTpynHeHMs B 37IEKTPOMAarHHTHO

aucnepern. Mertonsl HabnroaeHus aucnepey

b

T9CCKHUC JIGKTPOMAarHUTHbIE Koae0anus U ux

Konebanus. Yacrora, koshduiyeHT 3aTyXaHus,

MIEKTPOMArHUTHLIX KoneGanuit. JoOpoTHOCTD

1c Konebanua. AMIUTHTY A M ()a3a BBIHYKACHHBIX

TPAKTOBKH SIBJICHUSA BHGKTpOMaFHI/ITHOﬁ HHOYKIIMHA,

JJIEKTPOMArHUTHOE MOJE.

MarMTHOTO 1TOJIsSt U ero pemmeHue. CKkopocTs

1 B cpemax.

HTHBIX BOJIH, SHCPFPIFI U TTOTOK DOHCPTHH
1rd, HM]‘I)/J'IBC SNICKTPOMAarHUTHOTO TTQJIS.

., OnTuka

t. [Tpunumn Trolirenca. 3akone! oTpaxkeHus n
IBIH TIOKA3aTeNH MpeNoMIcHNs, [10HOe BRYTpeHHee

OCTh CBETOBLRIX BOJIH, BpeMeHHéH KOTCPEHTHOCTD.

Kas pasHOCTB Xxoja. PacueT nuTEp)epeHUMOHHOM
.

'O HAKJIOHA.

. Paanyc xorepenTrocTH,

Hens,  Merton 3o Dpenens.

715l HA KPYTJIOM OTBEPCTUM M IUCKE.
PHEYHO JUIMHHOH NPAMOH Iefn.

IpsamMonuneiioe

MEpPHOH JU(PaKUHOHHON pelleTKe,

CBCT. HOHHPI/ISEIHHH IMPpH OTPpaXCHHUH U

penomnenunn, OObIKHOBEHHLIA W HEOOBIKHOBCHHbI}
HLMOHHBIE MPU3MBL. 3aKoH Majoca.

1 Teopun Maxcsemta. Hopmaneras u anomaibuas
H.




I3. DueKkTpoHHas Teopus aucTepCHy

14. Hornouwenve csera. Ligera Ten u

7. YAEBHO-METOJIMYECKOE
AUCITATIIMHBI ( MOYJIST) ®U3UK

a) OCHOBHasl JINTEPaTypa:

I. Tankun, Apxagnit ®exoposuy. ek
[anxna, H. C, Tpokowesa ; Branumupckn
Anexcanapa I'puropsesuua u Hukonas I'pi

Briannmupcknit rocynapersennsiii YHUBEP(

I'puropsesnya Cronerosbix (BiT'V), 2016
BepcHst .— bubnvorp.: c. 85.

Msanme Ha ap. nocurene: Jlegiym n

cBeTa.

CIIEKTP MOTrJIOUIEHH S,

1 THOOPMAIIMOHHOE OBECITEYEHUE

[A

IMTEPATYPA

1 1o ¢pusnke. KpanTosas 1 spepHas pusnka/ A, .
i1 TOCYIapCTBEHHBIN YHUBEPCUTET HMEHH
iropeesrya Cronerorsix (Bal'y) ,— Bramumup :
nTer nmenu Asiexcanzapa I'puropsesuua w Hukosan
— 86 ¢. 1w, Tabn. — Mmeercs snekrpontas

[ Daextponnniii pecype] / A. . ek, H.

) (husmnke. KBaHTOBAS 1 siiepHas husiia

C. Ilpokouiesa : Baaanmuperuii FOCYIAPCTBEHHLIN

YHUBEPCUTET UMeHn Adlekcatiipa | puropeg

su4a W Hukonas [ puropeesuya CToaeTORBIX

(Bal'¥Y) — Buagumup, 2016 — ISBN 978

2. Kyjanm, Anekcanap AnexceeBuu. Vi
dusnxe / A, A. Kynuuw, JI.B. dypos; Bia
Branumup: M3a-so Bal'y, 2017 — 128 ¢. |

3. Kynum, Anekcauap Anexceesuu, Oy
MATepHay, MpakTHUYECKUM 3aHATHAM M 34
A1 CTYACHTOB JIMCTAHLUMOHHON (hopMEI
Bnaaumupekuit rocyaapcreeHHbli YHHBEP(
Ipuropsesunua Cronerossix (Bal'V), Kadbe
Kynuwa .— Bnagumup : Bragumupekuit 1
I'puropeesnua n Hukonas I'puropbesuya C
VimeeTcs ynekrponnas sepcus .— bubmmory

Msnanue ma ap. nocutene: Muziika |

5-9984-0654-6.

icbHoe mocobue s caMoOCTOSTENLHOMN pabotsl 1o

M. roc. yH-T umeun A. I'. 1 H. I'. CroneToBbix,—
SBN 978-5-9984-0822-9

3MKA | METOLMUECKHE YKA3aHUS K TEOPETHYECKOMY
JHASM, TECTaM, KOMILIEKCY J1abopaTopHBIX paboT
obyuenns / A. A, Kymm, JI. B. I'pynckas ;
WTET uMeHn Anekcanapa ['puropsesrua u Hukonas
(pa OOLICH U NPHINIAHON (PH3UKK ; MO pel. A. A.
OCY/ApCTBEHHEIH YHHBEPCHTET MMEHU Alnekcanzpa
ToneroseIx (Bal'y), 2013 .— 214 ¢. : mn., ta6n, —
sco211-212,

FEOPETHYCCKOMY MdTepliany, HPaKTIiIecK

DNCKTPOHHDI pecype]
i KOMIIJIEKCY

C METOJAMYCCKHE VIKa3aH g K

SAHATHAM M SaJadisM, TecTaMm,

{&Gt)ﬂi’ﬂ(}lﬂ-lbix padbor LI CTYACHTOB JIMCTA

HUHOUHONH (hopmbl 0Oyuenns / A, A, Kynnui, J1. B,

[pyHekas BrajmMmupekuii rocynapersenni

I YHHBEDCHTET UMEHM Anekcanapa ["puropsesnya

1 Hukonas 'puropeesnua Cronerorpix (B

[Y), Kadespa obuteit 1 npukmagnoi Qgusukn : non

pea. A A. Kynvma .— Baagunmp, 2013.

4. Du3nKa : METOOMUECCKUE yKazaHus ans

lankna [w ap.] ; Bnagumumpexnii rocy
['puropwesnua u Hukonas ['puropsesiaa Ci

Gusnxn .— Bragnmup : Bramumupckuii r

MOATOTOBKM CTYAEHTOB K TecTHporannio / A. @,
JIAPCTBEHHBIM  YHUBEPCUTET HMEHH AJleKcaH/pa
joneroBeix (Bal'V), Kadenpa o6iuelt u npuxnaamoi
PCYNAPCTBEHHBIA YHHBEPCHTET UMEHH AsieKcaH/pa




I'puropbesuua u Huxonas ['puropsesnup

Mmeerca snexTpornas sepcus .— Bubino

W3znanme Ha 1p. HocuTene: Disika |

Croneroseix (Bnl'Y), 2013 — 243 ¢. : un.

I'p.: c. 242.

DIEKTPOHIBIT pecype] @ MeTOIHUeCKHE VIKQ3aAHNs JUTa

MOAIOTOBKM  CTYAEHTOB K

TCCTHPOBATIHIO |

| A, ®. Tankun (v jp.] Brajmmupckuii

FOCYAAPCTRBEHHLII YHUBEPCHTET MeHn A

ckcanapa 'puropnesnua v Hikonas I'puropbenitua

Cronerosbix (Bal'V). Kadeapa obueii u n

DUKNAAHON (pr3KKH .— Baaaumup, 2013,

0) HlononnutensHas nutepatypa (110 BLIGO

DY M PEKOMEHIALHAM JIEKTOpa)

L. Tankun, Apkanuit ®egoposuy. ek o (usuke : B 4 4. : [yueGroe nocobue] / A, O.

[ankun Buamumupexnit - rocymapers
Brannmupcxuit rocynapceteenuslii yuusep

. =
’ L

v

Y. 2; Monekynsapras (usuka u TepMol
TCKCTCBBIC aHHble (1 dafn : 5,37 M6) —
DJNeKTPOHHAA BEPCHs MeYaTHOH MmyGnukail
SJICKTPOHHBIX UHTANBHLIX 3anax OubnvoTe]
543-1 — <URL:http://e.lib.vIsu.ru:80/hanc

HHBIA  yHuBepeuter (Bal'y)
uter (Bal'Y), 2004-2007.

Bnannmvup

HAMHUKa [INEKTPOHHBIH pecypc] .— DeKTpoHHBIE
2005 .— 77 c. : m1. — 3arnasue ¢ THTYNA FKpaHa . —
ui . — bubnuorp.: ¢. 76 .— CsoGoymblit gocTyn B
1 .— Adobe Acrobat Reader 4.0 .— ISBN 5-89368-
1e/123456789/469>,

2. Hpoxowesa, Hanexna Cepreeeua.
Bianuvpckuit rocynapcreennsii  yHmse
Brnamumup : Bragmmupckuil rocynapers

Umeeres anexrponnas sepcus .— Bubnuor

Wsnanne wa ap. "HocuTene: COopHHK 4

L6oprnk samau no ¢msuke / H. C. Ilpokouesa ;
peurer (Bal'Y) .— Msn. 2-e, menp. u gom.
eHHBIM  yHuBepcuter (Bnal'Y), 2010 .— 65 c.

3. C. 64,

=

v 1Mo usnre [ InekTponusii pecype] / H.

[Ipokouresa : Bragnmupcekumit roCyIapeTne

LT yHusepenter (Bal'Y) .— Baaaumup, 2010 .

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

3. Heptos A.I' 3anaunnk no ¢usuke: Yu
BopoGres. — 8-¢ u3n., nepepad. U nom. — M
94052-098-7.
4. Amutpuesa, Enena Basepneua, Vi
Hmutpuesa, B. C. IInewusues ;| Buagumy
Bramnmunp : Bnamumupcekuit rocymapereet
1a011. — VMeeTcst a1eKTpOHHAs BEpCHs .—

W3nanne Ha np. nocutene: Yuebuoe nocob

e6roe nocobue s Brysos / A, I. Uepror, A. A.

. :@usmaraut, 2007, — 640 c. : v, Tabn, — ISBN 5-
icOnoe nocobue no ¢usuke : mexaduka / E. B.
PCKMH TOCYAapCTBEHHbIH yHuBepcuter (Bal'y) ,—
Hell yHusepcuter (Bal'V), 2009 .— 143 ¢, : un
brubmmorp.: ¢, 143,

kO

(e 10 Qusuke [DnexrpouHblil pecype] @ MEXaHHKA |/

L. B. Imurpuesa, B, C. [Licwnsies : Bia

WHMILPCKHI FOCYAAPCTBCHHBLIA YHHBEPCHTET (Bal'y)

— Bnaaumup, 2009 .— ISBN 978-5-9984-

5. Caeeanes U.B. Kypc obmiet ¢umsuku

Casenbes. — 7-¢ m3n., crepeorun. — CI16.:

(Knmaccnueckas  yueGHast JIuTEpaTypa o
nureparypa). — [SBN 978-5-8114-0629-6.

6.2Kapenosa, Ceeriiana Buktopopna. @
nabopatopHeIM paGoram no dusuke / C. B,
Bramumupckut rocynapcreenHbIi YHHUBED

1005-6.

© yueOnoe mocobue mmst BTY308: B 3 1. / U, B.
Jlane, 2007 —~ (Jlywinme knaccHucckie Y4EOHWKH)
duswke) (Yuebuukn 11 By3oB. CrenuanbHas

131MKa TBépZ{OFO TCJ1a | MECTOAMYECCKHMC YKa3aHMs K

Kapenora, H, C. Ilporouesa, E. JI. lllamanckas ;

>

curer (Bal'VY), Kadenpa dumsunkn u npuxnagmoi




MaremaTuky ; nod pex. C. B. JKapenosofi .— Bramgumup ; Bragumupekuit rOCyIapCTBEHHBIH
yruBepeuter (Bal'V), 2010 — 39 c. | wr, tabn. — Wmeercs SIEKTPOHHAsl Bepcus .—-
bubiuorp.: ¢. 38.M3nanue Ha np. Hocutdre: Gusuka TBEPIOro Tena [DIEKTPOHHLIH pecype] :
METOAHYECKHE YKa3aHWs K JiaboparopHHIM paboram 1o dwusmke / C. B. Kapenosa, H. C.
[lpokowmera, E. JI. [lamanckas : Bragpmupekuii rocy1apcTBEHHBIN  YHUBEPCHTET (Bal'y),
Kadenpa dhusuxu v npuknagnoit matemariicy : nox pexn. C. B. Kapenosa .— Bnagumup. 2010.

7. Tpopumosa T.M.Kypc dusuku: yued
usn., crepeotwn. — M.: Axagemus, 20
podeccuonaibHOe 06pasosanue). — [Ipex

Hoe nocobue s Bysos / T, U, Tpodumona. — 18-¢
0. — 557, [3] ¢.: wmn., noprp., Tabm. — (Bricee
M. yKa3.: ¢. 537-549. — ISBN 978-5-7695-7601-0.

8. 7Kapenosa, Csersana Buxropopw:
[OnexTponnsIit pecype] : MeTommueckue y
Kapenosa, H. C. Ilpokomesa, E. JI.
yrusepeuter (Bal'Y), Kadempa dusuk

. Ousrka aroMOB M MOJIeKyJ. SlnepHas (u3uxa
kasaHus K ylabopatopHelM paboram o pusuke / C. B.
IMamanckas ; Brmagumupexuii rocynapcTBeHHBIN
I W IPUKNAIHOM MareMaTHKH ; mon pex. E. JL

[Mlamanckast .— DJIEKTPOHHBIE TEKCTOBRIE IAHHBIC (1 datin : 431 K6) .— Buagumup :
Bragumupckuit rocynapcTBeHHBIN yHHBApCHTET (Bal'Y), 2010 .— 38 c¢. : mn., tabm. —
3aruaBue ¢ THTYTa 3KpaHa .— DJIEKTPOHHAS BEPCHS IEUATHOM nyGnukaruy .— BuGmmorp.: c.
36 — CBoboubIi JOCTYII — AdobeAcrobatReader 4.0 —

<URL:http://e.]ib.vlsu.ru/bitstream/123456[789/2065/3/00706.pd f>.

HnrepHeT-pecypcent
KT (OKypran Texunueckoh husuxn).
Wcnione3zoBanue pasHoOOpasHBIX ydeGH!
nocpencTeoM mporpamMmel WinDjVie u sipy

DIIEKTPOHHAsE Bepeust http://journals.ioffe.ru/jtf/
X MaTepUaOB IOJNYYEHHBIX M3 CaliTOB HHTEpHETA
HX [IPOrpaMM,

8. MATEPHAJIBHO-TEXHUYEC
(MOJTYJIST)
.HBKL[I/IOHHBIG ayﬂI/ITopI/H/I OCHAUICHBI |
HPOCKOMOHHBIX CUCTEM, IIPOCKTOPOM H HOY|

KOE OBECIIEYEHUE NUCUUTIJINHBI

HOCKaMH (JUI MapKepa HITH MeJTa), SKPaHOM UL
rOyxom (B-3, 422-3, 425-3). Ayautopus mis

nabOpaTOPHBIX 3aHATHH, OCHAIIEHHAS COBP

O6T>CJII/IHCHHBIMI/I B JIOKQJIBHYIO BBIYUCIINTE)

CHCTEMHBIM M IIPUKIIaIHBIM ITPOTPAMMHBIM
MONCKyYJsipHOH busnku(428,429),31ekTpom

IlporpamMma cocrasiieHa

v\

PaGouyro nporpammy cocTaBmi

B COOTBETCTBI
23.03.01. «HaHOTeXHOIOTHY M MEKPOCHCTE

PMCHHBIMH [IEPCOHANBHBIMY KOMITBIOTEPAMH,
TBHYIO CETh M YKOMIUIEKTOBAHHBLIMU HEOOXOIUMBIM
obecneuennem (419-3).JlaGopatopun MeXaHUKH
araeTn3Ma(425,426),onruku(422,424).

Jg J

Penenzenr [/fn L wewa WULLC oy
; t

IIporpamma paccmoTpena u omo6peHa Ha 3
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PaBouas nporpamma paccmoTpera u of0fpena Ha 3ace aHuK y4e0HO-METOIMUECKOM KOMUCCHH
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JIACT IEPEYTBEPKIEHWUS
PABOYEI ITIPOI'PAMMBI U CHUILIHHEL (MOY.JIST)

Pabouas nporpamma omo6pena Ha y4eOHBIH TOJI
IIporoxon 3acenanust kadeapsr No oT roua
3aBenytomuii kadeapoli

Paboyast mporpamma o1o6peHa Ha yueOHBIN TO
IIporoxoi 3acenanust kadeapsr No or roza
3asenyromuii kadenpoit

Pabouas nporpamma onoGpena Ha y4eOHBI rox
[IpoToxos 3acenanus kadeapsr No oT rona
JaBenyromuii kagepoi

Pabowan nporpamma onoGpena na yueOHBIH roj
[Ipotoxon 3acenanus kadenpor Ne oT roja
3aBenyromuii kadeapoi

Pabouas nporpamma onoOpena Ha yueOHbIHN TOA
IIporoxon 3acenauns kadeupsr No oT roga
3aBenyronmii kadeapoi

PaGowas nporpamma onoGpena Ha yueOHBIN roj
IIpoToxon 3acenanus xapenpsr Ne oT roja
3aBenyromuii kabempoi




