Muuncrepcrso naykn u Bricmrero o0pazoBanus Poccuiickoii Degepanun
DezepalbHOE TOCYIAPCTBEHHOE GIOKETHOE 00pasoBaTenbHOE yUpexeHYE
BbICIETO 00pa30BaHus

«Bnagumupekuii rocyiapcrBennniit YHuBEpCUTET HMEHU AJlekcanapa I'puropbesnya u
Hukouas I'paropresuua CrosteToBhixy

(BaIY)

B

——
ere
w i
0 O oo f"ma.;ﬁ,“-‘lu
® o ymeapntar o Ry
G T e Y
] Qu"‘z.-;m"ua"-‘!‘hrk‘ o o gy

ST T i P %
or ™ T M b N
.. f N %
Ot b, S

W

° A.A. Tlaudunos
« S w'Y 207£°T.

PABOYAS] TIPOTPAMMA JUCHUATILTAHBI

«Duzukar»
(HAMMEHOBAHME TUCIHTUIMHELI)
Hanpapnenue mogroroxu 12.03.05  «JIasepHas TexHuKa U Ja3epHbIe
TEXHOJIOTMH»

Ilpoduns moarororku

Yposenn Bpiciero o0pazoBanust | GaKajaBpHaT

‘®opma o0ydenns o4YHas
Tpynoem- | J1eK- | Ipagria. |JIa6opar. n[pOM(ei-);l(c);f)xﬁmoro
Cemectp |kocTh 3au. | HH, 3aHIT“n’ pabor, CP, KOHTPOJISI
e[1,4Aac.
A qac. qac, qac. SHC, (3K3./3a1€T)

2 6/216 36 13 36 90 Ix3amen (36)

3 6/216 36 13 18 99 Ix3amen (45)

Hroro| 12/432 72 36 54 189 Ox3amen (81)

Branumup, 2018




1. EJIA OCBOEHUS TUCIATLIVHEL

Henavu  ocBoeHus mcHuImubl  «Du3mkay ABIACTCS ofecnedeHne Gymylero
CLICIAATNCTa HayqHOM (Qusmdeckoil 6aBoii, mHa KOTOpPOH B BBICIIEH TEXHMYECKOH IIKOIE
CTpoUTCs OOIMECHHKEHEPHAS ¥ CHEIMATbHAS TOTOTOBKA. HocnenoBarensHoe u3yueHue du3uku
BBIPA0ATEIBAET CHENU(HYECKHH MeTo MBIIICHHUS, (DH3HYECKYI0 HMHTYHIMHIO, KOTOPBIC
OKashIBAIOTCA BECHMA ILIOJOTBOPHBIMY (M B APYTHX HAyKaX. Crenmanuctsr, momy4upmme
IMPOKOe (PHU3UKO-MaTeMaTHYeCcKoe o6pa3oBanue, MOTYT CaMOCTOSTEIIBHO OCBAHBATH HOBBIE
TEXHHHUCCKHE HAMPABIICHUS, YCIEIMHO paoTaTh B HUX, JIETKO NIEPEXOANTH OT PEMICHHS OZHUX
3ajad K MpyruM, VCKAaTh HECTAHIAPTHBIE M HETPAJMIMOHHEIE IyTH, YTO OCOGEHHO BASKHO JUIsI

npodeccronanbHOM MOGHIEHOCTH CIENUATHCTOR B YCIIOBHAX YCKOPEHHOTO PA3BUTHUS TEXHUKH.

3amayn JMCHUILIMEDL:

¢ TeOpeTHiecKas MOArOTOBKa B OQIACTH (HU3MKH, TIO3BOMSIOMAS GYLyIAM HUHXXEHepaM
OPUCHTHPOBATECA B MOTOKE HAyYHOH W TEXHHYECKOH MH(OpMarum obecneunBaromas UM
BOSMOXKHOCTD HCIIOB30BAHNS HOBBIX (YH3JYECKHX IIPHHLMTIOB B TeX 00IACTSX, B KOTOPBIX OHH
cneupiaﬂnanpyfoTc;I;
* (opmMHpOBaHHME HAYYHOrO MBIIIEHHSA, B YacTHOCTH MPaBUIILHOTO HOHMMAHHS IPAaHMUI]
IPUMEHUMOCTH PA3IUYHBIX (DU3HYECKHUX | TIOHATHH, 3aKOHOB, TEOPHH H YMEHHS OIICHHBATH
CTCUCHD JIOCTOBEPHOCTH DE3YNLTATOB, IPIYYEHHBIX C HOMOIIBIO SKCICPUMEHTATBHBIX HIIA
MAaTEeMaTUYCCKUX METOJIOB UCCIIEMOBAHMSL,
® BHIPAOOTKA IIPUEMOB M HAaBHIKOB| ElleHHit KOHKPETHBIX 3a/1ad W3 pasHBIX objacreit

(bHSHKI&[, IIOMOTaroIX CTYAeHTaM B JalbHEHIIIEeM peIaTh MHIXCHEPHBIE 3a1a4H.

¢ OSHAKOMIICHWE CTY/ICHTOB C COBPEMEHHOH Hayd9HOM ammaparypoif u BEIpaboTKa y HEX
Ha9aJIbHBIX HABBIKOB IIPOBEJCHUS SKCIEPUMEHTANBHBIX HAYYHBIX HCCIIETOBAHMI Pa3THYHBIX
(H3MIECKHX SIBTICHHI U ONEHKH OrpeiHOETeH H3MEpEHUN.

2. MECTO JUCIUILINHBI B CTPYKTYPE OIIOH BO

Baxxmag 1enn BBICIIEro obpazoBanus — IIOTIyHUTh HAYYHOE IIPEJICTABIEHUE O TPHPOJE H
METOax €€ IO3HaHuA. DPusmka Kak BCIylllask HAyKa O IIPUPOJAE MrpacT TIIABHYIO pons B
JOCTHXXEHMHU STOH IIEHH.

Jucnumana «Du3uka» OTHOCHTCS K 6a30Boif wuactm 6moka B.l1 OCHOBHOM

- TpodeccHoHansHON 00pa3zoBaTENbHOM OporpaMMel.  MsyueHume RHCHUIUIMHEI IIPOXOOUT BO

\
| BTOpOM H TPETBEM CEMECTpax.

Vzyuenne AMCOMIIMEBL IPEIIONAraeT HAMYAE Y CTYICHTOB IIPOYHEIX 0a30BBIX 3HAHMI

| IIKOJIBHOW (DM3HKHM a Takke GyHIaMeHTaNbHbIX 3HAHMI 110 MATEMATHKE.

i A1t yenemHsoro ocBoeHus Kypea GU3HkM CTyIeHTAM HeoOXOHMO 3HATE COOTBETCTBYIOIIHE
| paszelIbl BBICIIIEH MATEMATHKH:




[. Jiuddepermuansnoe ucuncienn
)

3
4, Paner.

5

I/IHTeraJ'H:»HOC HCYHCIICHUE.

. AHQJIATHYECKAs TEOMETPHUS U JIAH
5. DIIEMEHTHI BEKTOPHOTO aHAJIH34.
. DYHKIMH KOMILIEKCHOTO IepeMe;
. Auddepennuansupie ypapHenus.

. DIeMEeHTEHI TECOpHUH BCpOHTHOCTGfI

3. KOMIIETEHIIIH OBYYAIOII[K
OCBOEHUS JUCIMILIAHBI (MO
Hocnenosarensnoe usyuenue dhusuy
(pUSHUECKYIO HHTYHIHIO, KOTOPBIE OKA3hI
Crenwanicrel, IMONYYMBIIME —IIHPOKOS
CaMOCTOATEIIEHO OCBAMBATH HOBBIE TEXHHT
IEPEXOTUTh OT pElIeHUsI OJHUX 3ajav
HETPaIUUHOBHEIE IIyTH, YTO OCOOCHH
CTIEIUATICTOB B YCIOBHAX YCKOPEHHOTO |

KOHKPETHBIX Y3KOCIICIIHANBHBIX 3HAHMNT I

L1

feiinas anreGpa.

THOTO.

A MaTEMATUIECKOU CTATUCTUKH,

I'oCsl, ©OPMUPYEMBIE B PE3VJIBTATE
Y JIS)
W BBIPAOATHIBACT CTIENE(IIECKAN MeTO MBIIIICHS,

BArOTCSA BEChMA INIOOOTBOPHBEIMA U B APYIuX Haykax.

h
L

husnko-mMaTeMaTHyeckoe  oGpazoBaHue, MOTYT
[CCKHC HAIPaBIEHUs, YCIENIHO paboTaTh B HUX, JIETKO
K PeICHHIO JAPYrWX, HCKaTh HECTAHJAPTHEIC 1
O BaXHO JUId Npo(ecCHOHANbHON MOOHILHOCTH
Pa3BUTHA TEXHUKH, KOTAA aMOPTH3aIMs JOCTHKECHIH

JOUCXOIUT YPE3BBIYANHO OBICTPO.

~ B pesynbrare 0CBOSHUS AUCIIMIIINHEL o0yyaromuiicst JoKeH o6ianarh CIEIYIONTIMH

KOMIETEHINIMH .

CIIOCOOHOCTHIO K CaMOOpraHu3alnuu ¥

| camooOpasosanuio (OK-7);

CHOCOOHOCTBIO TIPEJICTABIATH ACKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHIl HAy4HYIO

KapTHHY MHpa Ha OCHOBE 3HAHUS OCHOBE
Hayk 1 MatemaTuku (OITIK-1);

CII0COOHOCTEI0 BLLIBIISTH CCTeCcTBEN
JCATCIIBHOC]

Xole mpodecCHOHAIBHOM
MaTeMarnyeckud annapar (OITK-3);

CIHO0CcO0HOCThL 00pabaThIBaTe U Npesc]

(OIIK-5),
CIOCOOHOCTh K
3ajanHoi MeTonuke (I11K-3);

B pesyanTare
CIEAYIOLINE PE3YIbTATH 00Pa30BAHUS;

1) 3nats (OIIK1):

(bYHI[aMCHTaJILHBIe (I)I/ISI/I‘ICCKI/IC ITOHATH

IPOBEACHUIO H3MeE]|

OCBOCHMA (u3H

[bIX HOJIO)I(GHPIfl, 3aKOHOB UM MCTOJOB €CTCCTBEHHEIX

HOHAy4YHYIO CYINHOCTH NpoO0JieM, BO3HUKAIOINHX B
[¥, TpPHBIEKATh U1 HMX pelleHHs (PU3MKO-

aBJLITh MAHHEIC SKCICPUMCHTANBHEIX HUCCIICTOBAaHUN

PEHUH ¥ WCCIENOBAaHUS DA3IUYHEIX OOBEKTOB IO

KN oﬁyqammnﬁm MOJUKEH  JIEMOHCTPHUPOBATH

A, 3aKOHBI, H TEOPUU KIACCUYECKOM M COBPEMEHHOM

(I)I/ISI/IKI/I; YHUCJICHHBIC IIOPAJIKHA BEIUYUH, XapakKTepHLIC M1 pa3InYHbIX pasaciioB (1)I/ISI/IKI/I;

OCHOBHBIC 3aKOHKLI H IIPUHITUIIBI,

IPHMCHEHUS HA IIPAKTHUKE;

KQ
¢usnyeckux Mozmenel, a TaxKe, BEITEKAIOI]

TOPBIM IIOMYMHSCTCA IOBCIACHUE pa3Hoo6pa3HHx
ITHC U3 3THUX 3aKOHOB CIIEACTBUA M BO3MOXHOCTD HMX




TCO’pC_TI/I‘{CCKI/IC MCTOABI IOCTPOCHHUSA PELICHUS pa3H006paSHLIX 3aaq 1o (bHSI/II(e 1 METOIBI 1
IIPUHIUIIBI IOCTAHOBKA IKCIICPHUMCHTOB B (1)I/I3I/IKG;

OCHOBHBIE METOABI KOMIIBIOTEPHOM (DUBHKH;

OCHOBHbIC IIPHHUNIIEI CBA3H QU3HMKH C JIDYTHME HAyKaMH,
UCTOPHIO Pa3sBUTUS (DU3HUKH;
BKJIAJ OTCICCTBCHHBIX U 3apyOeIHBIX YUESHBIX B Pa3BHTHE bu3uKy.

2) Ymets(OIIK-3):
NOHATD  IIOCTABJICHHYIO 3aJjady, OPHCHTHPOBATHCS B KIACCHYECKHX I COBPEMEHHEIX
I0CTaHOBKAX (YHIAMEHTATBHEIX H IPHKIATHBIX dusugeckux samavax;
IPOBOJUTE GUINYECKUIA AHAIIM3 IPAKTHYECKHX 3aay;
IPHOOPETATH HOBBIC HAyYHBIE H PAKTUUECKHE 3HAHUs, OLMPAsCh HA METOABI (DH3UKH;
IPOBOZIATE  SKCICPUMEHTEI M 00paoTKy JaHHBIX C MCIIOJIB30BAHHEM COBPEMCHHBIX,
MHGOPMAIMOHHBIX M  KOMIIBIOTEPHBIX TEXHOJNIOTHH, J€NaTh IIPABUIBHBIE BEIBOALI U3
COIIOCTABIICHHS PE3YIBTATOB TEOPHH U SKAMEPUMEHTA,

IIHPOKO  HCIIONB30BATE HAYYHYIO, CIIPABOYHYIO NHTEPATYDY, HHTCPHET-HHPOPMALUIO B
Pa3IHYHBIX BUAAX AEATEILHOCTH,

TIPHMEHATE HAYKOCMKHIE TEXHOIOTHY U [TAKETHI IPOTPAMM JUIS PELTSHHS IPUKIIAHBIX 32144 B
00J1acTH (U3NKU U B APYTHX OBIACTIX npqdeccHoHaNBHOM NeATeNBHOCTH.

3) Baagers(OIIK-5;0K-7):
TCOPCTUYECKMMH METOZIaMK Kypca o61¢H (r3uky;

MATCMATHYIECKUM anllapaToM COOTBETCTBYIOIIMM —TEOPETHHECKHM METONaM Kypca oOueti
puzmKe;

METOJaMM aHaju3a u PEMICHUS 3a1a4 110 (I)I/ISI/IKG;

annaparoM HHTErPANTLHOTO MCUMCICHHUS JUIL PEUICHHS PasIHuHbIX 3a)1a4, BO3HUKAKOIMX B
(usvKe, TEXHUKE, SKOHOMUKE;

MCTOLaMH HCTONB30BAHAA KOMIIBIOTEPA, HHTEPHET-TEXHONOTHH TNpPH pelleHdH 3amad 110
uznxe;

HaBBIKAMU PabOTHI B COBPEMEHHOM ()U3WUeECKOl TaGOPATOPHH, METOMHKON MOCTAHOBKH I
[POBEACHUS (H3HYECKOrO OKCIEPHMEHT, HaBBIKAMH TIPAMOTHO 00paboTKH pe3ylnbpTaToB
OITIBITA U COIOCTABICHHUS BX C TEOPETHYECKIMH JJAHHBIMIL,

HAaBLIKaMH CaMOCTOATEIBHOM PabOTHI; HABLIKAME OCBOSHHS GOIBIIOTO 0GBEMA HH(popManuu
¥ PEIIEHUS CIIOXHBIX M HECTAHJAPTHEIX 3aj(ay.




4. CTPYKTYPA " COAEPKAHUE AUCIIMILINHBI
O6mas TPy R0EMKOCTS THCITHIIHHEL cocTapnaer 12 3aySTHRIX euHmI (432 waca).

CrpykTypa qucomnumns:

-
Bunpr yueGroit paGorsi, O6pem Dopmer TeKyLuero—‘
Paznen BKJIFOUasl| CAMOCTOSTENbHY O y4eGHOIM KOHTPOJIf, hopma
JVCIUTITHHE] paboTy cTyaeHTOB M TpymOEMKOCTD paboTsL. ¢ IPOMEXKYTOYHOH
(Tema) o (B yacax) NPUMEHEHHEM |aTTeCTaluu
3 % MHTEPAKTUBHEL
2| K X METOZIOB ( B
S = gacax/ %)
Y &
S lIE |3
() Q, )
g .18 =
S |EEEz|Sx
f 28BS fen
R |E8§R &< 80
MEXAHUKA [2 |1- |14 |8 18 40 10/25 Petitunr-
7 KOHTposbNe |
OCHOBBI 2 |8 |16 |6 i 40 10/25 Petitunr-
MOJIEKVJISIP 15 KOHTpOJb No2
HOM1
OU3MKHU U
TEPMO/JIUHA|
MWK
OJIEKTPOCT |2 |16- |6 4 4 10 4/28 Peiitunr-
ATHKA 18 KoHTponb Ne3
Bcero 322" 36 |18 |36 90 24/26 Ok3amen
cemecTp
|QJIEKTPOJIU (3 |1-5|10 |6 8 40 6/21 Petitunr-
HAMUWKA KOHTpobNe]
KOJIEFAHHM |3 |6- [16 |6 4 29 6/23 Peiitunr-
1Y BOJIHBI 13 KOHTpPOJIb No2
OIITHUKA 3 |14-110 |6 6 30 5/23 Petituur-
18 KOHTpOIh Ne3
Beero 3a 3™ 36 (18 |18 99 18/25% Ok3amen
ceMecTp
Hroro 2,3 72 |36 |54 189 42/29,5% Ok3amen/3K3aMeH




TemaTne

leCKHH II1aH JUCIHIIINHBI

. Mexanuka

1. Beenenwe. ITpenmer dusuk. Metons hrsuueckoro nccnenopanmus: OTIBIT, THITIOTE3a,
OKCIICPUMEHT, Teopus. Baxuelmne srans ncropuu usuxu. Ports husuks B pasuTHy TexHAKH

H BIIMSIHAC TEXHUKY Ha PasBUTHE (DU3HKH.
usuky ¢ npyrumu Haykamu. Vemexu con

Pons ¢usukwu B cranornennn umxenepa. Ceasp
PEMEHHON GU3HKH.

2. Hexoropsle cejienus u3 Matemariixi. Poys MaTCMaTHKY B U3yYeHHH $u3ukn. DyHKImY
1 MX TipousBoAHble. Muterpuposanme. O dubiciie IIPOM3BOJIHON ¥ MHTErPalia B IPIIOXEHUH K

(i)I/IBI/ItDSCKI/IM 3a7a4aM. DJIEMEHTEI BEKTOPH

BEKTOPOB, YMHOXCHHE BEKTOPOB, muddep
Hupdepennuansurie ypasaenns. Diemen

on anre6p51: OIIpereIecHue BCKTOPA, CIIOXXEHHE
FHORPOBaHUE BCKTOPHEBIX BEJINYNH,
FAPHEIC CBEOCHUS U3 TCOPHUH BECPOSATHOCTH.

3. KuHeMaTnka mocTynaTelbHOro ABykenns. Kunemarnka xakx pasaen MeEXaHUuKH.

Mexanmaeckoe gBrsKenue Kak mpocTeiimmal dopma nBrKeHns MaTepun. Marepransras Touxa
(sacruma). CucreMa oTcuera. WuepuuansHele cucTeMs! otcuera. Panmyc-sexrop. [Tpuarun
oTHOCHTENbHOCTH ["anmunes. Tpaexropus. Ramuyc KPUBU3HBI TpackTopuu. JIuHeliHas ckopocTs u

NMHEHHOe ycKoperwue. TanreHmansHoe i

HOPMaBHOE ycKopeHus. CBA3b MeXNy THHEHHBIMY 1

YTIIOBBIMY KMHEMATHYECKIMH BEJIMYNHAM i. HOCTYH&TCJII)HOC ABHIXKEHHUE TBEPIOTO TEA.

4. [IMHaMKKa I0CTYHATENEHOTO ABWKEHUS. JIMHAMIKa Kak pas/en MeXaHuKH. IepBerii

3aKoH HeroroHa 1 monsTue UHEPIHAIBHOM
TIOHSITHE CHIIBL, MACCHI U UMITYIIbCa. Y paBH

CHCTEMBI OTcUeTa. BTopoii 3axon HerotoHa 1
PHUE IBHXKCHUA. TpeTuit 3axon HeroTona u IIpeIeIbl

€T0 IpUMEHUMOCTH. HenHepumnansHble cucireMs! oTcyeTa. AGCONOTHEE I OTHOCHTENIbHBIE
CKOPOCTb U yeKoperue. CHlbl HHepIHH. He¢uTpoberxnas cuma. Cuma Kopuomuca. Cucrema

MaTepHANBHBIX To4YeK. LenTp uHepium (ue

HTP MaCC). TeopeMa O IBMXXCHUH OCHTpa HHECPpIUH,

5. BpamarensHoe JIBIKEHHE TBEPIOrd Tea. [onsarue abcomoTHOrO TBEPJIOro Tea.

Mowmenr cusl. MoMenT uMitysisca. MoMerT uHepnuy. Teopema IlIteiinepa. Vpasrenne

MOMEHTOB (CBSI3b MOMEHTA UMITYJIBCA C MO
ABMIKEHHS TBEPJOrO Tella OTHOCHTEINILHO H

NICHTOM CI/IJ'ILI). VpaBHCHI/Ie BpamareJIbHOTO
CIOABHXXKHOM OCH. KHHCTI/I‘-IE:CKEUI SHEPrus

Bpamaromerocs Teepnoro Tena. ['mpockonnueckuit 3¢ dext. CBOGOIHEIE OCH.

0. 3aKOHBI COXPAHEHUS. 3HAYCHIE U cq
COXpaHeHHs UMIyJbca. O THOPOIHOCTE IPOCTpaHCTRA. PeakTuBHOE nBMXKEHHME. 3aK0H
COXpaHEeHH MOMEHTA UMILyJbca. M3oTpons HpocTpancTBa. PaboTa, sHEPIHs, MOIIHOCTS.

'CBA3b MEXTy MOTEHITHABHOM SHepruei u
|

JEPIKaHHE 3aKOHOB COXpaHEHHUS B MEXaHHUKeE. 3aKoH

qurott. Ilomnstue cunosoro momnst. Koucepsatusmsie u

7. DIEMEHTBI MEXAHUKH JKHIIKOCTEH U

HCKOHCEPBATUBHBIE CHIIBIL. 3aKOH COXpaHeHI A SHCPTHH B MEXAHUKE. OI(HOpOI[HOCTB BpEMEHU.
KOHCCpBaTI/IBHa}I M TVCCUIIaTUBHASA CUCTEMBI.

rasos. O6mmme cBoMcTBa KUIKOCTEH T ra30E,

Ypaeuenue IBuxKerus B hopme Oiinepa. ITofie ckopoctei, nuuum u TPYOKH Toka. Y paBHEHHUE
HEPaspEIBHOCTH. YpaBHenue Bepryium. Cu¢rema ypasuenuit ra3o/iMHaMHKH. BsskocTs.

Teuenne Bsskoit xKuaKOCTH. ®opmyna [yas

PHIIsL. JIaMUHApHBIN B TypOyIeHTHBIHR PEXUMEI

reuenus. Llnpxynsanus ckopoctn. IloTennmasHoe u BHUXPEBOE JBUXCHUSL. JIBHKEHNE TEN B

KHIKOCTAX U rasax. Teopema Kyxopckoro.




8. DIEMEHTE! CrIenuaLHOM TEOpHH OTHOCHTELHOCTH, IIpuHImn oTHOCHTENBHOCTH
JiinmreitHa. Pons ckopocty cBera. Iocrynar mocrostHeTBa cKOpOCTH CRETA. ITpeobpasopanus
Jlopetma. JIopeHIEeBO coKpalnenue mIuHH u 3aMC/UICHAE BPEMEHH. PeIATHBHCTCKII HMITYIIBC.
Bsaumocss3s Maccrr u sueprud. Jledext yace. DHeprus cBsi3u. COOTHOMIEHHE MEXY TOJHOMH

SHEPTHeH ¥ UMITYIIbCOM dacTunbl. [parnia IPHMEHUMOCTH KIIACCHYECKOM (HBIOTOHOBCKOH)
MEXaHUKH,

I1. OcHoBEI MoteKy.TfIpHOI ¢bu3uKH 1 TepMOAHHAMEUKH

9. MoneKkynIpHO-KHHETHYECKAS TEOPHS MICAILHOIO Ta3a. OcHOBHBIE MOTOXKEHHUS
MOJICKY IAPHO-KNHETHIECKOR TeopuH Bempcersa. Mukpo- u MaKpPOCOCTOSTHUS CHCTEMBL.
Maxpockonuaeckue napamerpst. [TonsTud mieansHoro rasa. Monexkysapro-kuaeTHYECKOE
TOIKOBAHHE TCMIIEPATYPEL THCIIO CTemeHeii CBOGOIEI MOTEKYIIEL. Buyrpennsis sneprus
UNCATBHOTO ra3a. 3aKOH PABHOPACIIPE/EIHIS SHEPTHH 10 CTEIeHM cBobogbl. JlaBnenue rasa ¢
TOYKH 3pEHUS MOIICKYIIIPHO-KUHETHYECKOi Teopri. OCHOBHOE ypaBHEHHe MOJIEKYJIAPHO —

KHHCTHYECKOM TeOpUH. Y paBHEHNE COCTOSHMUS HIEANbHOTO Ia3a (ypaenenwe Knaneitpona —
Menneneesa) .

10. DnemenTsI Knaccuyeckoit craruetuicy. JldHaMu9ecKre ¥ CTaTHCTHYECK S
3aKOHOMEPHOCTH B (pusuke. CTaTHCTHIECKHH METON HCCIIEOBAHMS CHCTEM. ®azoBoe
MPOCTPaHCTBO, PasoBas Touka, Gasosas sdeiika. [TousTHe O QyHKIME pacnpeeTeHus.
Crarucrudeckoe yepenuenne. Pacrpesienene Makcsesa (pacpenernenue MOJIEKY. o

abCOMIOTHLIM 3HAYCHUAM ckopoctr). Cpenfire CKOpocTH MoJieky1. bapomerpudeckas gpopmymna.
Pacnpenenenue Bonbiumana. Pacnpenenentie Makcsermia — bonsnmana.

11. Peanprbie raspr. Cunsr MEKMOJICKYIIPHOTO B3aHUMOJCHCTBIA B Ta3ax. YpapHeHue Ban-
Aep-Baansca. M3oTepmer peansroro rasa. MeTtactabuisHbme cocrosuus. Kpurnueckoe

COCTOSHHE. BHYTpEHHSIS SHEPIHs pearbHOL0 raza. Addext [Hxoynst — Tomcona. CrxumkeHHe ra3os
¥ IOJIICHHAE HU3KHX TEMIIEparyp.

12. Cpo#icTBa ¥umKocTeil, XapaKTepHCTHKa JKHIKOIO COCTOSHHS. Crpoenue xunkocTeii.
brmxawit nopsimok. [TosepxHOCTHOE HaTDHKeHMe. CHulbl, BO3HUKArOIMe Ha KPHBOIL IIOBEPXHOCTH

xunxoctd. Gopmyna Jlanmaca. Ycnosus paBHOBeCHs Ha rpanune AByx cpex. Kpaesoit yro.
Cmaunpanme. KanuiuiapHele spienus.

13. CoticTra TREpIEIX TeN. AMOpdHEE I KpHCTallIH4YecKue Tena. Kpucrammaeckas

pemerka. Jlanpnuit opsmok. Yopyras u mijactugeckas nedopmannu. 3axkon I'yka. Jledexrs B
Kpucraax. JXukue KpucTabL.

14. ®asoBrie paBHOBecus u BaszoBsie Hepexosr. dazwr BEIECTBA. Y CIIOBUS PaBHOBECHS
! - N
 has. Mcnapenue u xounencauns. [Inasnende u Kpucraimsanus. Y passenue Kiamneiipona —
| Kimaysuyca. ®azoBas quarpamma (mmarpamyia coctostams). TpoitHas Touka.
|

15. Dnementer Teopun cronxnosennit.| [ToHATHE CTOTKHOBEHTS. Yupyroe u Heynpyroe
cronkuosenys. [Ipunensuoe paccrosuue. Phccesiane yacTm, Cpennss nmmua cBOGOAHOTO
npobera. [IpuHIAT NeTanbHOrO paBHOBECHS.

16. Dnementor pusnaeckoit kunerukn ITousTre o $usngeckoit kunetrke. HepaBHOBECHEIE
cucremsl. Bpemst penakcanmu. SIsnenus neperoca. Huddysus. Kosbduuuent nupdysun.




Tenmonposonaocts. Kospdurment rem
Koadpunuent Bsskoctn. Jfunamudeckas

D

17. IlepBoe HAYAI0 TEPMOIHHAMIKH,
TepMomunamuueckas cucrema. Tepmoauy
TOHATHSA: BHYTPEHHSA SHEPTHs, pabora,
TCPMOJMHAMHUKH. Y paBHEHHE IISPBOTrO HaY
TCITIOEMKOCTH HIEAIBHOTO Ia3a OT BUJIA 1]
Ta30M TIpY M30IIpoLieccax. DHTANBIHA (Tey
TemnoémkocTs TBEPIBIX TEIL.

[

18. Bropoe Havamo TepMonuHaMuKn
cucTeMbl. OGpaTumeie B HeoGpaTUMEBIE IIp)
BTOPOIo Havana TepMoarHaMuky. [uki K
ABUTaTEJIA U XOJOAWILHEIE MAIIUHBL Max
Crarucriaecknii Bec (TepMoauHAMEYCCK
CraTrcTHYeCcKOE TONKOBaHHE BTOPOro Hay

III. Daextp

19. DnemMeHTEI TeOpHH HOITS. Cramsapi
CKaJIAPHOrO TIOJISL. JIMBEPreHIns BEKTOpHO
I'amunbrona (omepatop «naGmay). Onepary
UHTETPAJIbHBIE TEOPEMEL.

20. HanpskEHHOCTD HIeKTPOCTATHYEEKOTO OIS B BaKyyMe. DIEeKTPUYECKUH 3aps,

IPOBOHOCTH. Bs3kocTh (BHYTpeHHEe Tperue).

1 KNHEMaTU4ecKasa BA3KOCTb.

CTaTHCTquCKHﬁ H TCPMOJUHAMUYECCKUNA MCTOMIEL.
aMHYEeCKHH IIporecc. OcHoBHEIE TCPMOIUHAMUYECKHEC

prIoTa. GOpMyIHPOBKH IIEPBOTO HAvala

falla TEePMOTMHAMUKH. TeToéMKoCTh. 3aBUCUMOCTD
Iponecca. ®opmyna Maitepa. Pabora, CoBepHIaeMas
L10Bas QyHKIms). AnuabaTadeckuit mpomece.

PaBHOBecHEBIE U HCPABHOBCCHEIE COCTOSHUSA

bueccel. Kpyrosoit npouece (ux). @opmyupoBKH
apHo 1 ero KIIJI nns mneansHoro rasa. Temossie
cumanbRpli KI1JT TemioBoro gsuratens. DuTponys.
il BEPOATHOCTD). 3aKOH BO3PACTAHMS SHTPOIIHH.

718 TEPMOTHHAMUKY.

HY€¢CTBO H MAIHETHM3M

[bIC U BEKTOPHbIC 10114 B usuke. ['paguent
ro nons. Potop Bextoproro mons. Omepatop
bp Jlannaca («wrarmacuany). HexoTopsie

Coxpanenue 1 ”HBAPHAHTHOCTH 3apsia. [}
AIEKTPOCTATHUECKOro oM. CHIIOBBIE THH]
CYNIEPIIO3UIUH JNIEKTPOCTATHYECKUX 10JIEH
AT STIEKTPOCTATHYECKOTO TIOJIS B BAKyyMe
hopma Teopemst Iaycca, [Tpumenenne TEO]

21. [loTeHImal MIeKTPOCTATHIECKOTO

ICKPETHOCTS 3apsana. 3akon Kynona. [Tonstue

M (JIMHAM HaOPSKEHHOCTH). [IpHHImm

. TIoTok BekTOpa HAPSKEHHOCTH. Teopema I"aycca
1 e€ cBa3b ¢ 3akoHoM Kyrona. [ludpepennmansuas
pemMbl ["aycca st pacuera mosei.

uonst. [lgpKymanus HaupsoKkeHHOCTH H71eKTy
3IIEKTPOCTATHYECKOTO TTONs. [I0TeHIHATBH

nonst. Ilorernuan. PasnocTs moTeHuaos.

BIIEKTPOCTATHYECKOro Mo, Ypasrenue JIg
MOMEHT JIAIIONS (TUIIOIBHBIH MoMeHT). [Toj
| CHJI, JEUCTBYIONTHI Ha TUTIOND BO BHEIIHEM

| STEKTPHIECKOM TTOJIE.

1107141 B Bakyyme. PaGora cun siekTpoctaTuueckoro
OCTaTHYECKOro 1oJst. PoTop HanpsxeHHOCTH

DCTh (KOHCEPBATHBHOCTD) SIEKTPOCTATHIECKOTO
CBsI3b MEKTY HOTEHIMANOM H HAIPSHKEHHOCTHIO
naca. JNeKTPUUECKUH JUTIONE, DIeKTPHIeCKUi
CHIHAT ¥ HAIIPSXKEHHOCTH TIOJISL AUIIOsE. MoMerT

[ STEKTPUYCCKOM I10JIe. DHEePrus AUHOJI B

22. DIEKTPUYECKOE [0JIe B AUAJICKTPH

ikax. CBOOOJHBIE U CBI3aHHEIE 3ap4JIbI B BEIECTRE.

 Croporrue 3apsasl. ITOIMpHEIE B HETIONSPHbIE MOJIEKyNbl. TUIbl guanexTprkos. MonHas,

\SHCKTPOHHSJI A OpUCHTalIMOHHAaA TIOJIAPH3AIHIH, HOHHpI/ISYCMOCTB MOJICKYJILI.

‘HOJISIpI/I'SOBaHHOCTB (BeKTOp MONSIpU3aLH).

O,Z[HOpO,IIHa}I " HEOTHOpO AHAA TONApHU3aLNN. Cea3b

\HOJ’IﬂpI/IS OBaHHOCTH C IIOBEPXHOCTHOM INIOTHOCTHIO IIONIAPHA3AaNUOHHOIO 3apAana.

| I[I/ISJ'ICK'] puYeCcKas BOCIIPHUMYUBOCTE BCIIIE(
11—‘ aycca ULl 3IeKTPHYESCKOro I10JId B JHUIJICK
| :

'TBA U €€ 3aBUCHMOCTb OT TeMIIEpaTypsl. Teopema
['prKe. DIEKTPHIECKOe CMEILEHHE (3MeKTpHIeCKas




MHIYKIHA) B TUSNEKTPHKE. Husnexrpuue

CKad IpOHULAEMOCTE CpECAELI. Brruucnenue

HaIPpKEHHOCTH ANEKTPUICCKOrO MOII B {H3JIEKTPHKE. rpaHI/I‘—IHBIe YCIIOBHS TJIg

SICKTPUYECKOrO IIOJIL HAa I'panune pasiemnp

“IMBIEKTPHK — AUOIEKTPUK”. CerHeTOsNeKTPHK Y.

23. DiekTpuyecKoe moie 1 DOBOIHUKOB. Pactpenenenue 3apsa7I0B B IIPOBOJHUKE.

ONEKTPOCTATHYECKOE TTOIIE BHYTpH ¥ CHa]
“IPOBOTHHK-BAKyyM” . OIEKTpUYECKHE CB

YIKH IPOBOAHMKA. I"paHKYHEIe yCoBUA Ha rpanume
DICTBA IPOBOSIEH 060IOUKH. OIeKTpocTaTHIecKast

3amurta. Meton n3oGpaxkenmuii. I'pannunele yenosus Ha TpaHuIle "HpOBozUHI/IK—,uHSJIeKTpHK”.

ONEKTPOEMKOCTE YeIUHEHHOTO TIPOBOHHA
MeKTpuyecKas SHEPTHSL CHCTEMBI TOYCHH

Ka, CHCTEMbI IIPOBOJHUKOB H KOHZACHCATOpA.
bIX 3apsI0B. 3Hepms{ 3apPAXKCHHOTO IIPOBOJTHUKA,

CHCTEMEI IIPOBOJHUKOB 1 KOHZeHcaropa. Z)HepFI/I}I SICKTPOCTAaTHYECKOTO HOJIS. O6pémuas

IINTOTHOCTH JHCPrun SJICKTPOCTATHYECKOT O

24, T1oCTOSHHBIN 3IeKTPUTeCKHil TOK
INIOTHOCTH TOKA, CHJIA TOKA. YCIIOBHe CYIIL

I10JIA,

XapaKTepI/ICTI/IKI/I SIEKTPOCTATUUECKOT'O TOKE:

CCTBOBaAHUA JJIEKTPAYECKOT0 TOKA. CTOpOHHI/Ie CHJIBI.

Pasnocts moTenmumanos, HalIpKCHUE, SNeKTpoBrKyas cuna (DJIC). Knaccmaeckas
JNIEKTPOHHAST TCOPHS INEKTPOIPOBOXUMOCTH METAILIOB. 3aK0HEl OMa 1 Jbxoyns-Jlenna g

nuddepenrmansroii popme. 3akonsr Oma
OMa 115t HeoIHOPOHOTO y4acTka nemn. [
SICKTPOHHOU TEOPHH 3IEKTPOIPOBOIUMOC

25. DneMenTh busnyeckoii 3JIEKTPO
amuccus. Pabota Brixoa DJIEKTPOHOB U3 M

i JDxoyns-Jlenna B uHTErpaBHOM dopme. 3akon
pasuiia Kupxroga. Henocrarounocts xnaccuueckoi
TH.

HUKH. DIEKTPHUECKHI TOK B BakyyMme. DNeKTpoHHas
eTajia. DIIEKTPHYECKUH TOK B raze. Iporecerr

MOHU3AIHMHA ¥ peKoMOuHanud. PaGoTa HoHH3a1my. [oTentuan nonmsamnuy. Y napuas

noHmsanus. HecamocrostesHEIl ra30BEIii
aMmIepHas XapaKTepUCTHKa Ia30BOTO paspsi

26. Ilnasma. [MonsTue o mrasme. Crod
IUIa3MBI. JIIEKTPONIPOBOAHOCTH TLTA3MEL. JI¢
9KpaHupoBaHud. [Inasmennas yacrora. Hud
BricokoTemneparypras miazma. IIpoGiemal
CHHTE3A.

27. MarsuTtHoe nole B BakyyMme. 34K0
Casapa (3axou Bro — Capapa — Jlannaca). [

MarauTHbIX mosied. Crta Jlopenna u cuna A

paspsn. CaMOCTOSTeNBHEIH ra30BhIi paspsan. Boust-

na. Buzer paspsamos.

0OBI CO3ZIaHUs TUIa3MBl. KBHSPIHeﬁTpaJIBHOCTB

Oaesckuit pamuyc (neGaesckas JUTHHA)
KOTeMIIEpaTypHas IIa3Ma U ee IpAMEHEHHE.
OCYIIECTBICHUS YIIPABIAEMOTI0O TEPMOSIEPHOTO

1 Amriepa. MarautHas HHAYKIMA. 3akoH buo —
|OHATHE MATHUTHOTO ITOJIS. Ipuamun cynepnosurmn
\MIIepa. BETOK ¢ TokoM B MarHuTHOM 101,

MarunTaE MoMenT. MOMeHT cu, JCHCTBYIONMH HA PaMKY C TOKOM BO BHEITHEM MATHUTHOM

none. MaraurHoe II0JIC IPAMOJINMHEHHOTO U

(HHIYKIHH. 3aKOH HOJIHOTO ToKa (TeopeMa o
%BaKYYMe. ITpumenenye 3aK0Ha IOMHOTO TOK
JUIMHHOTO COJNICHOU/IA U TOPOMAa. MarsuTH(
]aMnep. Buxpesoe moxe aswxymerocs saps

MarsuTHOE IMoNE KaK PeJISITHBACTCKUI 3P

28. JIBmkenue 3apsKkeHHOH YaCTHIIEI B

KpyroBoro ToKoB. L{upkysinus BekTopa MarHuTHO#H
HUPKYJISAIUA UHAYKIMA MArHETHOTO TI0JIS) B

4 JUIL pacdyeTa MarHUTHEIX 110JIeH. MarHuTHOE TojTe
€ B3aUMOJICHCTBUE TOKOB. BIMHUIA CHITBI TOKA —

8. IEBapHanTHOCTE SJIEKTPHYECKOTO 3apsjia.

PKT.

JICKTPHYECKOM H MAarHUTHOM TIOJISIX, HBI/I)KCHI/IG

gapmemloﬁ YaCTHIIBI B INEKTPHICCKOM u MardutHOM 1oJsX. Ioustue 06 3J]ﬁCK’IpOHI-IOI71 OITHKE.

Oddexr Xomra. Yexoputem sapsoreHHbIX gac)

HII,




29. MaranTHOe 01e B BemecTge. I1
MakpoToku. Monekymspasie Toxn. Hamar
BOCIIPHUMYHBOCTE BEHMIECTBA U €& 3aBHUCH]
O OUPKYIAINH HAIPSSKEHHOCTH MATHUTH(
TOJIA B BelecTBe. MarHuTHas mpoHumaeMm
BelecTBe. I'paHuYHbIE yenoBHS s Mary
MarneTuKoB. Touka Kropu. [Tomensr. Kpu

30. DnexTpoMarsuTHas uHAYKNHS. ()
OCHOBHOH 3aKOH 3IEKTPOMArHHTHOM HH]I)
SJIEKTPOMAarHUTHOM UHIYKIUH U3 3aKOHA (
SNEKTPOHHOM Teopud. [Ipasumno Jlenna (34
NHIyKTUBHOCTS. WBayKTHBHOCTE qIMHHO)
SIBnenne B3auMHON HHAYKIwN. B3aumuas

O6bEéMHas IITOTHOCTE SHEPrHH MATHHTHOT

IV. Ko

31. Mexanudeckue xoneGarus. Cpof)
[TonsTue 06 aBrokoneGanmsx. Hubdepent
Cro pemeHne. XapakTepUCTHKH TAPMOHH(
aHrapMOHMYECKOM ocuuiuIaTope. M30xpon
komeGanuit. Clo)KeHHE OUHAKOBO HATIPAB
Meron BexTopHO# suarpamMmsL. Brenus. C

rapMOHHYeCKHUX Konebanuit. durypsr Jluc
xonebauuii 1 ero pelnenue. Anepuoauyecy

JlorapudMudeckmit nexpemMenT 3aTyXaHus

Huddepennmansroe ypasrenne BeHyx) €]

IIPpH BBIHYXKACHHBIX MEXaHHYECKUX KoJieha

KkpuBbIe. COOTHOIIEHIE MEXTy (ha3amMu BEIHY,
pesonance. CriekTp KoneGaHuii, IOHATHE O |

32. Mexagu4eckue BONHEL Mexanusm
IpononeHble u HoNEpednKe BomHbL Bomug

BOJIHBI 1 UX XApPaKTCPUCTUKU. V;[apHBIe BO
OpAMEHUMOCTH. PazoBas CKOPOCTH U JTUCII

Homsitue 0 korepertHOCTH. MHTepdheperiy

3BYKOBBEIX BOJIH. YJIBTpa- U HHPPa3ByKH.

33. DIeKTPOMArHUTHEIE KONEOAHMS. i
KoJiebaTeIbHOM KOHTYpE H €To pemenwe. [
SJIEKTPOMATHUTHBIX KOJIEGaHUI 1 ero pere
SMCKTPOMAarHUTHOTO Kostebanus. Jlorapum
KoHTypa. JJupdepernuanshoe ypasHenue B

pelIeHre. AMIUIUTY/A U (hasa Ipu BEIHYK]
KoJIeOaTenbHOM KOHTYpe. PesonancHpie kp
TOK.

PHATHE MarHUTHOTO MOMEHTa aTomMa. MUKpo- i
HIMEHHOCTh (BEKTOP HAMArHUIMBaHus). MarnuTHas
MOCTB OT TeMIIEpaTyphl. 3aKOH HOIHOTO TOKA (TeopeMa
ITO OJL) B BemecTBe. Hanpshk8HHOCTE MArHHTHOTO
OCTb cpebl. MHAYKIMsS MarHuTHOTO 1M0J1s B

HTHOTO ITOJIS Ha IPaHHMIlE pasjiena AByX cpex. THILI
Basi HAMarHHYHBAHMS.

nbIT Gapanes. MarHUTHBIH MOTOK. S/C vanyKIum.

VKIIHH (3akoH Dapajes). BEIBoa 0CHOBHOTO 3aK0HA
POXPAHEHHUSA SHEPIUH, a TAKXKE HA OCHOBE
KoH JleHra). SIsneHne CaMOMHIYKITHH.

"0 coneHouaa. Toku 3aMBbIKaHHUA U pa3MBIKaHW S IeIy.
HHAYKTUBHOCTB. 3Hepr 15l MAarHUTHOTO TIOJI.
O II0JIA.

1e0ANHA ¥ BOJIHDI

OAHEIE (COOCTBEHHEIE) U BHIHYKICHHbIEC KONCGAHHS.
(HAJIbHOE YpaBHEHHE TapMOHUYECKUX KOJISOAHUH U
FCKHX KomneOanui. [ToHsTHE 0 rapMoHHYECKOM T
HOCTB KONeOaHui. DHeprus rapMOHHYECKAX
JICHHBIX (CKAJIAPHBIX) TAPMOHMYECKHX KOJIEOAHHIL.
{I0AEHIE B3aMMHO NEPICHAUKYIAPHBIX (BEKTOPHEIX)
tay. Jluddepentmanstoe ypasnerne 3aTyXaroIuX
i mpouece. YacroTa u koo GuIHeHT 3aTyXaHMS.

1 TOOPOTHOCTH KONEOATENBHON CHCTEMEL

THBIX KONEOaHMM 1 ero pemenne. AMIIUTY A 1 (hasa
HusiX. Mexanndeckuit pesonanc. Pezonancusre
PKIAXOIICH CHITBI M CKOPOCTH IIPH MEXAHUYECKOM
vasnoxennu Oypee.

[ 00pa3oBAHMS MEXAHHYECKAX BOJH B YIIPYrok cperne.
)BOC YPAaBHCHHUE ¥ €T0 pelleHne. [ apMoHIIeckue
THBL IIpHHImMN cymeprnosuuun BoJH i TpaHAma ero
Epeus BOH. BONHOBO# makeT u rpynmoBas ckopocTs.
51 BOITH. Crostare BonueL. Dddexr Jommepa mos

]

u(depennmanbHoe ypaBHeHHE KONe6anmii B

b epennmanbHoe ypaBHenne 3aTyXarommx

Hue. Yacrora u koaddunment 3aryxanus

WYECKHH IEKPEMEHT 3aTyXaHHUA ¥ OOPOTHOCTD
BIHY)KIIEHHBIX 3JIEKTPOMAarHUTHALIX KOJIEOAHMUH & ero
tHHBIX JIEKTPOMArHUTHBIX KoJlebauusax. Pesonanc B
BBIC JUIA HAIIPSDKCHHUS M CHIIBI TOKa. [lepeMeHHEIit

v
H




34. DIeKTPOMATHUTHEIE BOJTHEL Day
SIICKTPOMArHUTHOM MHAYKIHK. Tok cMerr
Maxcsenma. Bonrosoe ypasmnenue JUIA 5J1
PacIpoCTpaHEHU 3IEKTPOMArHUTHEIX BO
BonH. Bexrop IToitraara. MMnyisc smek
HuarpamMma HanpasneHHOCTH. Sdpdexr J1¢
3JIEKTPOMATHATHEIX BOJIH.

35. Pacupocrpanenue ceera yepes rp

Ya/ICCBCKAs H MaKCBEJUIOBCKAS TPAKTOBKY SIBJICHUS
€HHUSL. DNEKTPOMATHATHOE 11071e. CHCTeMa ypaBHEHHIH
PKTPOMATHUTHOTO HOJIA | ero pemrerue. CKopocTs

[T B cpeniax. OCHOBHEBIE CBOMCTBA SIEKTPOMATHHTHELX
TPOMarHATHOTO oI, M3nmydenne numos.

YILIepa ULt 3NIEKTPOMArHuTHEIX BoH. I11kara

V. Onruka

dHHIY IBVX Cpea. SHCKTpOMaFHI/ITHa}I IIpupoaa

ceera. Ipuaiun [rofirenca. 3akoHb OTPaXCHUS U IpenoMieHus. AOCOMIOTHEIL 1

OTHOCHTEIILHBIN IIOKa3aTelH IIPEIIOMIICHH §
I’ COMETpHYCCKas OIITHKA KAK IpeaenbHbIH|
HHCTPYMEHTEL

36. UrTepdepentms crera. Momnoxpd
Hpuanun cyneprosunus n uaTeHCHBHOCT!
KOrepeHTHOCTS. Bpema n 1imna xorepemts
KOrepeHTHOCTH. ONTUYecKas IIHHA Y TH.
HHTePHEPEHIHOHHON KAPTHHEI OT JBYX KO
PaBHOrO HaknoHa. MHoroydeBas untepdq
Unreppepomerpsr.

37. Nadpaxuus cera. Mpuamun o
Ipsivormanelinoe pacmipoctpanenue ceera.
KPYyIJIOro OTBEPCTHS U KPYIJIOTo Hucka. J{n
Crmpans Kopuro. Tudpaxrms @payrrodej
Jlu(ppaknrnoHHas pacxoxuMocTs. Judpaxir
Paspemarornas croco6HOCTE omTHYecKux U

38. Houspusanusg ceera. EcTecTBeHNT,

 Tlonspusanus ceeta npu HPEIOMIICHUH U 0]

| IBOMHOM JtygenpenomiueHnn. OOGHKHOBEHH

 KpHCTaa. Ionsipouas u ITOJIAPU3aHOHHE

|
iMEUIIOCEL HOJI}’BOJ'IHOBBIG H YCTBEPTHBOJTHO

iaHI/ISOTpOHI/ISI. OnTuueckast AKTUBHOCTH BEIl

‘ 39. Jucnepcus ceera. 3aTpynHeHus B

'Hopmansnas u anomansnas aucrepcun. Me
! (¥
Mu(PAKIHOHHEI CIIEKTPBL. DIIeKTPOHHAS T¢

Byrepa. LBera Tex i CIIEKTPBI HOTJIOMEHYS

5. OBPA30OBA’

nabopaTopHble 3aHATHA) ¢
JIEMOHCTPAIU U YCTPOUCTB (b

HCKHI/IOHHO-CGMI/IHapCKaH CH(

. IlonHoe BHyTpennee orpasxenwye. CBeToBOIEL

Clly4ait BOTHOBO# ontHkm. OnTHueckue

MaTHYeCKne u HEMOHOXPOMAaTHYECCKHE BOJIHEL

b IIPH CJIOXKEHUH CBETOBBIX BOJIH. BpeMennas

focTi. IIpocTpaHCcTBeHHAS KOTEPEHTHOCTS. Pagmyc
Ontaueckas passocTs xoza. Pacuer

FEPEHTHBIX HCTOYHHUKOB. I10oN0Ck paBHOI TonmuuE 1
rpeHIs. CrocoOBI moTyyeHus KOT€PCHTHBIX JTyYeH.

renca — @penens. Merox 3om ®perers,
[udpaxuus Operens. Tudpaxums @penensd or
(ppaxmus Openens ot kpas IOJIYIIJIOCKOCTH.

P2 OT OECKOHEYHO MIMHHOMH IPIMOM T,

i OT OZTHOMEPHOU M PAKITHOHHOMN PELIETKH.
HCTpymenToB. lonartue o ronorpagum.

[ii 1 monsipu3oBaHHEf cBeT. CTenens HOJSPHU3AIIH.
Ipaxkennn. 3akon Bprocrepa. [onapusanus opu

pI X HEOOBIKHOBEHHBIH yun. OmTHYecKas och

1e pusMEl. Ilonspusarops: u aHaJIM3aTophL. 3aKOH
BBIE IUNTACTHHKH. VICKyCCTBEHHAS OmTHYeCcKas
lectBa. Dddexr Dapanest.

PIICKTPOMArHUTHOH Teopuu MaxcBeia.
TOJLbI HaboeHust cnepenn. ITpusmaTtuaeckuit 1
YOpHs qucnepcnu cseta. [lormomenue crera. 3akon

I'EJILHBIE TEXHOJIOT AU

TEMA 06y‘leHI/I5{ (Tpa,Z[I/II_IHOHHBIe JNICKIIUOHHKIC H
MCITIOJIB30BaHUEM IIPEIMETOB My3ed JICKITMOHHBIX
H3HYECKOTO IIpaKTUKyMa.




6.

YCIIEBAEMOCTH, IIPOM
OCBOEHMSI  AUCHUAILIHNHE]

Ilpumenenre  mynbTHME
NPaKTUYECKUX 3aHATHH
JICMOHCTPALUOHHEIX BHJIEO
9BM ¥ Teneskpana.

Ha

TECXHOJIOTHH: IIpOBECLEHME JICKIHOHHDLIX H
HCITOJIB30BaHHEM KOMIIBIOTCPHBIX HpeBeHTaHHﬁ,

POJTHKOB C MOMOIIBKD KOMITBFOTCPHOI'O IIPOCKTOpa,

I/IH(I)OpMaHI/IOHHO-KOMMYHI/HIﬁHHOHHBIe TCXHOJIOTHH JITA MOHHUTOpHHTA, KOHTPOJIA

¥ OLCHKH TEKYILIEH y4eOHOI
MCTOINYECKUH KoMILeke B

Jlexunonusie u npakrirdeck)
PE3ynbTaTaM  JOKMIAO0B CT)

Pasbop korkperHbx cuTyary

OOEHOYHBIE CPE,

ACATCIILHOCTH CTYNEHTOB (MHTEPHET, Skype, yue6Ho-
['Y na nmnardopme Moodle Ip.).

1C 3aHATUSA Kak Hay4dHbIC KOH(i)CpeHHI/II/I I1o
ACHTOB

(i

ACTBA JJISI TEKYINETO KOHTPOJILS
EXKYTOYHOM ATTECTAIIMA 110 UTOrAM
n YYEGHO-METOJHYECKOE

OBECHEYEHHUE CAMOCTOSITEJBHO PAEOTBL CTYAEHTOB.

CKOPOCTBIO ¥, YKa3aTh Ha prCyHKe

Cemectp 2

* Bonpocsr 1is oAroTOBKH K peiitnar-conTpoJr Nel
1. Kunerndeckas smeprus BPAIIAIOIIEl' 0Cs TBEPAOTO Tesa (¢ BEIBOAOM).

2. qacmua Maccoi m JABHKETCA 3aMEJIIICHHO 110 OKPYXKHOCTH C LEeHTPOM B Touke O co

HAITPaBJICHUS BEKTOPOB YTIIOBOM CKOPOCTH (0,

—
MOMECHTA UMITYJIbCca LO OTHOCHTECIIBIIO TOYKU O, IIPOCKIIMIO MOMEHTA HMITYJIBECA Ha OCh Z

— —_—
L, nopmansroe Wn, Tanrenmuans:

3.Panuyc —BEKTOP TOUYKH, PACIIONIOK
7 = (3 sindt)e, + (4 cos4dt)e,. Ma

z

oCb B.

-— —_—
oe W, u monmroe Wyckoperus.

PHHOH B BEPTHUKANBHOH ITOCKOoCTH XY (eM. puc.)
cca Toukn m=0,5 xr. OnpenenuTs KHHETHYECKYIO

SHETPHIO TOUKH U pabOTy CHIIbI TAIKGCTH Hepes 7/4 CeKyH/I TIocIe Hadana IBIKEHHS.

™~




4.MoMeHT MHEPLIH OMHOPOJHOTO AUCKA (crrommHoro MITHHAPa) (C BEIBOLOM).
5.OnHOPOAHBIIA AVCK BpaIaeTCs ¢ 3aMeljIcHIeM BOKDYT OCH, IPOXOALICH depes MeHTp ArcKa
LICPHCHANKYIIIPHO IIOCKOCTH JHCKA. YK43aTh HA PUCYHKE HATPABIICHHS BEKTOPOB YIIOBOH
CKOPOCTH ¢J, MOMEHTA HMITYJIbCa E.—c;, YIJIOBOTO YCKOPEHHUS E,’, MOMEHTA CHIILI ;\T[;

0

6.MarepuanbHas To4Ka JBHKETCS IO OKPYIKHOCTH pamuycoM R. E& Tanrennuansnoe yckopenue

U3MEHAETCs 10 3akoHy Wr=kt. rie k>0. B xakoil MOMeHT BpEMCHH t ¢ Havaja ABMKECHUS
MOZyJli HOPMANbHOT'0 ¥ TAHTCHIIHANIBHOT) YCKOPEHHS Oy IyT paBHBI?

7.YMHOXeHHe BeKTOpoB. BexropHoe mpoussencame (otpernienenue, cocOOH! BEMACICHNUS).
8.UenoBek CTOUT Ha BPAINAIOIIEHCs cKaMb
PACIIONOXEHHBIM FOPH3OHTANBHO. ECIIH CTEpiKeHb TOBEPHYTH B BEPTHKANBHOE HOMOKEHHE, TO:

a) YMEHBIIHTCS MOMEHT HHEPIHH CHCTEMBL

b) YMEHBIIHTCS YIIOBaH CKOPOCTS;

C) MOMEHT MMIIYJIECA C

£ )KYKOBCKOFO CO CTEPXKHEM B pyKax,

1ICTEMbI HC U3MEHUTCH,
d) YMEHLUINTCS KUHETHYECKas SHEPrusa CUCTEMEL,

BriGpaTh npaBuiIbHEL OTBell;. IoscHuTE.

|
9.13 CILIOIIHOTO OIHOPOHOTrO WHIHHpA pajuycoM R cremann TIOJIBIH, yJIJIUB BHYTPEHHIOIO

Iy
HacTh paTnyCcoM R/2 ot ocu CUMMCTPHH. Bo ckomsko pa3 UBMCHUTCI MOMEHT HWHEPIINA TeiIa I__
2

OTHOCHUTEIILHO YKaSaHHOﬁ ocu?

10.3aK0oH coxpaHeHHs MOMEHTa HMITYJIbCa
I 1.IToreRnuanbHas SHEPIUs YACTUIIBI OLIH{
3HA4YCHUHU X YCKOPEHHE JacTHIbI OyaeT pay

C BEIBOJIOM).
bIBACTCS BRIpaxkerneMm U=3x"-12x, ITpu xakom
HO HYJIO?

12. BpamacTCcs BOKPYT HEMMOABMKHOKN OCH '] dk, 9TO YI'oJI €To IIOBOPOTa MCHAETCS B 3aBUCUMOCTH

b3 | .
OT BpeMeHH t 110 3aK0HY @ = 27( at — T},\ rne a>0, b>0. Haiiti MOMeHT BpeMeHH T, a Taxxke

ureno 060poToB N 110 0CTaHOBKHY.

|
13.CBsi3b MeX]ly IOTEHIHATBHOM 9Heprue;

14,910 Ha3BIBAETCS MOMEHTOM HMITyIbCA?
0THEACYTENNBHO TOUKH (), a TaKXKe ero npoex

z
@p"

1 ¥ cunoit ( ¢ BEIBOAOM).
YKa3aTh Ha PUCYHKE BEKTOP MOMEHTA MMIIYJIbCa
L(UIO HA OCh Z/




15. HHaT(bopMa B BUJIC JTUCKA BpaIaeTcs |
n;=14 mur’. Ha Kparo mi1aTthopMsl cTOuT
MIaThOPMEL, JacTOTA BEIPOCIA 0 n,=25Mm
unarhpopmel, MOMeHT HHepLuY YenoBeka

10 HHCPIUH OKOJIO BEPTUKATBHON OCH ¢ 4aCTOTOMN
‘{CJ'IOBGK Korna yenosex nepermen s HEHTP
ur, Macca werosexa 70 xr. Onpegennuts Maccy
PACCYATATE KaK IJI MATEPHUATBEHOMN TOUKH,

16.3axon coxpanenus uMITynIBCa (¢ BeIBOfoM). ITpy kakmx YCIIOBUAX PEANBHO BEITIONHIETCS

9TOT 3aKOH Ha 3emite?

17910 naskmaercs MoMenTOM cHTEI? Vidzats ma PHUCYHKE HalpaBlIeHNe BEKTOPa MOMEHTA

CHJIBI OTHOCHTENLHO TOUkH Q. Ykasate Ta

&

F

18.3aBrCHMOCTE KOOPIUHAT IBIDKEHIMS HAQTHIBI OT BpEMEHH UMeeT BI| X=bsinmt, y=acoswt

z=0, rae a,b, ¥ ® — KOHCTAHTEL

IOKE MOMEHT CHIIEI OTHOCHTEIIEHO OCH Z.

2

-
a) ONPENENHUTH Pajyc- BEKTOD 7, CKO[OCTH ¥ | ycKopeHue W YaCTHIEL,
b) naiitu ypaBrenue TPAECKTOPUH YACTHITEL

19.Hennepuuansrpie cucremsr orcuera. A COMIOTHBIE M OTHOCUTEIIBHEIE CKOPOCTH. CHIIBI

MHEpIMY (C BEIBOIOM).
20.YKaxure HaIIpaBJIEHUE YII0BOU CKOPO

CTH IPELECCHH THPOCKOIIA & ', eCIIH H3BECTHO

; —
%YI‘JIOBa}I CKOPOCTh THPOCKOTA (. [TosicHUTE PEHICHUC.

-
w

/_c mg
i

21.Matepuansnas Touka (9acTmIra) Maccoii |

MOpoIIeHa IO/ YIIIOM 0, K TOPHU30HTY C HAYAIBHO

CKOPOCTBIO #g. Tpaekropus TOICTa IENHT B\ BEPTHKANLHOH mmockocTs XY (eM. prc.). Ock z
|

HarpaBlicHa «Ha Hac». IIpeHeGperas conporlisnennem BO3/1yXa, HAUTH 3aBHCHMOCTD OT
|

ppeMéHH MOMEHTa CHIIBI THKECTH My, Heii

CTBYIOIIETO Ha HJacTumy.

22.Teopema o IBHYKEHHH LEHTPa HHEPUHUHM ({ BEIBOJIOM).




23.Kaxwue myHxTs! cienyromero YTBEPXKI¢HUS ClIpaBeaIuBel? MoMenT HHEPITUH Tena
OTHOCHTEIBHO OCH BpAIlEHUS 3aBUCUT OT

a) OT IONIOIKEHHUS OCH BPAIIEHHS:;
b) or MomenTa cubr,

C) OT MacCHI Tena;
d) or yrnosoro YCKOpEHuS Tela.

24.Teno maccoit m=0,1 kr Opotieno ¢ HEKOTOPOH BBICOTHI B TOPH3OHTAILHOM HaIpaBIeHUH CO

ckopocTero 20 M/c. Haifu Momyis IIpUPAINCHIS MOMEHTA HMITYJIbCA Tela IALI OTHOCHTEILHO

TOUKH Opocanus 3a nepBsle 5,0 c. Comnporhnennem BO3/TyXa IIpeHeOpeys.

25.CxransprHoe IpousBeienie (onpenenenie, cooco® pacyera).

26.Hamucats ypaBHeHueE NBIOKEHMIS AL TQa Maccod m, Ha KOTopoe NeHcTByeT cua
CONIPOTUBIICHUL, IIPOTIOPLHHOHANBHAS CKOPPCTH.

27.Bpycok OBUKETCS B0 TOPU3OHTANLHPH IOBEPXHOCTH 110 AEHCTBHEM ITOCTOSHHOMN 110
BEIMYUHE CAJIbL, HAIIPABIEHHOM 110 YTIIOM 0, K ropusonty. Kospdurmenr tperus MEXOy

OpyCKOM H MOBEPXHOCTHIO paBen 0,25. IIpy kakoM 3HAYEHHH yrna o, yekopenue 6pycka BIOJb
TOBEPXHOCTH OYAET MAKCHMAIILHBIM?

28.VpasHenne MmomenToB, YpaBHeHue THHAMAKH BPAIIATETEHOTO JABIKCHHUSA OTHOCHTENBHO
HCTIOBIKHOM OCH (€ BBIBOJIOM).
29.Cdopmynupopats Teopemy [l reiinepa.
30.Torkwuit OZHOPOAHBIN CTEPXKEHE UIMHHOM L, MOXKeT BPAIaThCs BOKPYT TOPH30HTAIBHON OCH
| IIPOXOAAINEH Yepes KOHEI CTEPKHS HEPHEAUKYIApHO eMy. CTepkeHsb OTKIIOHMIHN Ha 905 oT
‘ TIONIOKCHUS PABHOBECHS M OTIyCTHIH. ONpPEae/uTh CKOPOCTh VHH)KHET'0 KOHIIA CTEPIKHS B
iMOMeHT IIPOXOXK/ICHUS PABHOBECHSL.

2

31.YTo HaswIBaeTCSI MOMeHTOM HMITynhca? YKasarh Ha PHCYHKe BEKTOD MOMEHTA HMITyNIbCa
0T CTENEHO TOUKH O, a TaxoKe ero mpoexIwro Ha ock z.

©




32.Teno Bpamaercs BOKPYT HCTIONBMIKHOM OCH Tak, YTO yroJI ero IMOBOPOTA MEHSAETCS B
. bt “
SaBHCHMOCTH OT BPEMEHH t 110 3aKOHY ¢ = 27{ at — —z-), rae a>0, b>0. Haitta MoMmeHT BpeMeHHU

T, & TaKoke 9uciIo 060potoB N 70 ocTaHOBKH.

33.MOMEHT HHEPLUHE TOHKOTO OJTHO POZHQTO CTEPIKHA OTHOCHTENBHO OCH, IIPOXOIAIIEH yepes
KOHEIl CTEPXKHS (C BEIBOLOM).

34 Yacruna Maccoif m JBrKeTCS SaMEJUICHHO 10 OKPY)KHOCTH € IIEHTPOM B Touke O co
CKOPOCTEIO %. YKa3aTh Ha PUCYHKE HATIPaBICHAS BEKTOPOB yIIIOBOM CKOPOCTH ), MOMEHTA

UMIIyJibCca LD OTHOCHUTCIBHO TOYKU O OPOEKITHIO MOMEHTA HMIIYyJIbCa Ha OCh Z Lz, HOpPMaJIbHOE

I»'Vn, TaHTeHIIUATBHOE W, 1 IIOJIHOE W CKOPEHHUS.
T

ochb Bp. \

Z

m o\

i

v
35.Cuna ¢ xoMmoHerTamu (3, 4, 5) H npunpskena x Touxe ¢ Koopauraaramu (4,2,3) M. Haiitu:
—
a) MOMEHT CHJIBI M OTHOCHTEHO Havala KOOP/IMHAT;
b) Momyns BekTOpa IM |;

C) HPOEKIMIO Ha OCh Z MOMEHTA CHIIEI M -

36.BLI'—I[/ICJICHI/IC MOMCHTA HHCPITNHU CTEPIKHSA OTHOCHUTEIIFHO OCH, IIPOXOasIIei Uepe3 Cro KOHEIT.

37.luck Bpamaercs PaBHOMEPHO € HEKOTOPOH yriIoBo ckopocTsio . HaunHas ¢ MoMenTa
BpeMenu t=0, Ha Hero JeffcTByeT MOMEHT i, rpadux BpeMEHHOM 3aBUCHMOCTH KOTOpOTO

TIpEACTaBNCH Ha pucCyrKe. Hapucyiite rpadyik, IpaBmibHO 0Tpakarommuii 3aBHCHMOCTS MOMEHTa
UMITYJIbCa OT BPEMEHHT

t t,




38.Chopmymnuposats Teopemy IMrettnepa
OTHOCHTEIIEHO OCH, TIPOXOJISIIEH Yepes €]
39.Y1o Ha3bIBaeTCA MOMEHTOM UMIIyJIbca
OTHOCHTENBHO TOUKH O, a TaKXKe ero Impog

"ol

®

40. 3asucumocTs KOOpWHAT JBHXKEHHS Ui
z=0, r1e a,b, ¥ ® — KOHCTAHTEL
a) OIpENENUTH Pafmyc- BEKTOD 7,
b) HailiT ypaBHeHHUe TPACKTOPHHI

41.KOMITOHEHTEI CKOPOCTH YACTHIBI H3Mel
vy=asinmt, v,=0, rne a ¥ ® — KOHCTAHTEL F

YIOJ 0. MEXIY # 1 .

42 .MarepuansHas Touka M ABIKETCS TI0 (

rpapuK 3aBHCHMOCTH IIPOEKIUH CKOPOCTH

IMOJIOXKHATCIILHOI'O HaIIpaBJICHUS, ¥ — poe;

IIOJIHOI'O HAIIpaBJICHUA Ha pHcC. 2 UMeeT Ha

Uy

puc. 1

43.Ientp mace ( urepuum). Teopema o 18Y

Bomnpocs! ¥

- Berancnenue momenra nneprium crepxus

'O IEHTP Macc.

? VKasaTs Ha puCyHKe BEKTOP MOMEHTa UMIIy/Ibca
PKITHFO Ha OCh Z.

\CTULLI OT BPEMEHH MMEET BUJT X=bsinmt, y=acosmt

>

—

CKOPOCTH ¥ U YCKOpEeHHE W YaCTHUIIBI;

HACTHIBL.

HAIOTCS CO BPEMEHEM II0 3aKOHAM Vy=acosmt,

—

—_—
laliTit MORyH cKopocTH ||, yekoperus | W], a Taoke

&

PKPYXKHOCTH €O CKOPOCTBIO %. Ha puc. 1 mokasan
¥; OT BpeMeHH ( T —CAUHIYHBIH BEKTOD

KAt ¥ HA 3TO Hanpasierune). [Ipu sTom BexTOp
TpaBnenne a)4 b)3 c¢)2 d)l
M

OTBET NOSICHUTE.

T

puc. 2

JKCHUH LICHTpa Macc.

{ PEATHHr-KOHTPOJI0 Ne2

MoaexkyasapHo-kun
H HAY

Bapuanm 1

1. 3anucars ocHOBHOE ypaBHeHHE
MOJIEKYJIIPHO-KHHETHUECKOM TEOPHH.

2. KakoB cMbICT GyHKIIN
pacopeneneHus?

L1I‘H‘IBCKaﬂ TECOpHUSI HACAJIBHOYO rasa

Jia TEPpMOANHAMHKH

Bapuanm 2

1. Yto Ha3BIBAETCA YUCIIOM CTeNeHei
CBOOOIBI MEXAHUYECKOMH CHCTEMBL?

2. KaxoB cMbICIT yCITOBHS HOPMHPOBKH
bynKuum pacnpenenesusa?




oy

3. Hancats dopmyity onpesenesu
CPEHEro 3HAYEHNUS HEKOTOPOM BeMYUHB] X,
3Has QYHKIMUIO pactipenenenus f(x).

4. Teno nepexonuT u3 coctosuus 1 B
COCTOSIHHME 3 OMH Pa3 MOCPENCTBOM
npouecca 1-2-3, a apyroii pas 1-4-3. B kakom
Iponecce U3MCHEHHME BHYTPEHHEH 3Hepruj

Gonbine: AU, .5 vinu AU 437
a3 HeabHBIMA.
Pl 2 3
A
1 4
' v

9. Uemy paBHO 4uCyIO CTeneHei
cBobomsl mis Monekynsl CO, ¢ YUETOM
KO/e0aTeNbHOTO JBHKEHHS MOJISKYJI?

10. B aByx cocynax npu KOMHATHOM
TEMIIEpaType XpaHUTcs o 1 Mmoo raza. B
TIEPBOM COCYJE I'a3 COCTOHUT U3 OJHOATOMHBIX
MOJIEKYJ1, @ BO BTOPOM — U3 JIBYX4TOMHBIX.
Onpenenuts OTHOIIEHKE BHYTPEHHIX
9Hepruit 5Tux rasos U;/U,?

3. BeIpasuTh BepoSTHOCTE Yepes
(yHKIMIO pacnipesieieHs.

4. Teno mepexonut u3 coctostuus 1 B
COCTOAHHE 3 ONMH Pa3 HOCPENCTBOM IIPOLiecea
1-2-3, a npyroii pas 1-4-3. B xaxom Iporecce
M3MCHCHUE BHYTPEHHEH sHeprun 6onpme: A U
23 WA A U\ 3? I'a3 npeansHbiii.

7| 1 4

4

9. Ilpu xaxux ycnosusx (1o p u T) ras
MOXHO CUUTATh MACATLHBIM?

10. B xByx cocynax mpu KOMHATHOM
Temneparype XpanuTcs o 1 Mmoo raza. B
TIEPBOM COCY/IE I'a3 COCTOMT M3 OJHOATOMHBIX
MOJIEKYJI, & BO BTOPOM — U3 TPEXATOMHBIX.
OnpenenuTs OTHOLEHHE MOTAPHBIX
TCIIOEMKOCTEH 3THX ra30B HPH HOCTOSHHOM
obpeme?

Bounpocei k peiiTuar-kontposio Ne3
AJIEKTPOCTATHKA M MOCTOSHHBIH TOK

Bapuanm 1

1. Cdopmymnuporars Teopemy Iaycea

JUI BEKTOpa E.

2. HanvcaTs rpaHidHbIE YCIIOBUA [TH

HOPMAJIbHBIX COCTABJIAIONIIMX BEKTOPOB
HaIPSDKEHHOCTH M 3JIEKTPUYECKOTO

CMEIICHNS Ha IPAHMLIE ABYX IM3IEKTPHKOB

3. B 4€M CMBICIT 3JI€KTPOCTATHIECKO]
3aIUUTEI?

4. UeMmy paBeH NOTCHUKAN B LIEHTpE
3APSIKEHHOTO KOJIBLIA (g?

5. Tlonas 3apspxenHas cdhepa
OKpYKEHA CPEePUISCKUMHU CIIOAMHU
AUDIIEKTPUKOB (CM. PUCYHOK)

Bapuanm 2

1. Chopmynuposats Teopemy
Iaycca s BeKTO]pal_j .

2. Hanmcatk rpaHUYHEIE YCIOBHS VTS K

TAHTMCHITUAITBHBIX COCTABJISIOIINX BCKTOPOB E‘C
1

u D, Ha rpanune pasgena nsyx JHU3ICKTPHKOB.
3. Hanucats BbIpaskeHus1 1Sl INTOTHOCTH
SHEPIUH JIEKTPUUECKOrO MOJIS.
4. HeMy paBHA HaNPsDKEHHOCT B IIEHTPE
3apAIKEHHOrO KONbla Fy?

5. Ilonas 3apskerHas cdepa okpysKeHa
CepUIECKUMH CIIOSAMH TU3NEKTPHKOB (CM.
PHUCYHOK)




IHocTpouts 3aBHMCUMOCTD
HaNpsHKEHHOCTH OT panuyca E(r).

6. Du3ruecKnil CMBICI IMWIEKTPHHECKDH
TNPOHMLIAEMOCTH CPe/Ibl

7. Uto Takoe 3IeKTPOABIKYILAS CHlg?
8. Cohopmymuposarts -t 3akon Kupxlod
9. 3anmcaTts 3akon OMa B JIOKaBHOM
dbopwme.
10. CyTb K1acCHYECKOM 3JTEKTPOHHO
TEOPHH JIEKTPONPOBOAUMOCTH METAIIIOB,

11. PaccunTaTs DUPKYJISALMIO BEKTOpA

E 110 3aMKHYTOMY KOHTPpY ABCDA n
CHEJIaTh BEIBOABI O MOTEHIHAIBHOCTH ITOJIA.

Al L LB
Dy ——— | ] L1G
Ep He

12. ITo u3BECTHOIM 3aBHCHMOCTH
TOTEHIMaJIa O(7) IOCTPOUTh KAYECTBEHHO
3aBHCHMOCTE MOJYJISL HANPSKEHHOCTH E(r).

Bonpocsr k
MarauTHoe noJie 1

Bapuanum 1

1. PackpbITh noHstvie, MarnutHas
MHAYKLIHS, €€ CMBICIT.
2. C(bOpMyJ‘I%POBaHTB 3aKOH MOJTHOIO

TOKA 17151 BeKTopa 5 .

ITocTpouTs 3aBHCHMOCTD TOTEHLMANA OT
paguyca o(r).

6. OU3NYECKUH CMBICIT BEKTOpPA

MMOJIAPHU30BAHHOCTH lg .

7. Yto Takoe HampshKeHHe?
8. Cdopmynuporats 2-i 3akon Kupxroda.
9. 3anucats 3akon Dxoyas—Jlenua B
JOKaJIbHOH (opme.
10. B 4éM cOCTOHT HEAOCTATOYHOCTD
KJTACCHYECKOH AJIEKTPOHHOM TeOpUn
3JIEKTPOTNPOBOJIUMOCTH METAIIITOB?

11. Paccunrars LHPKyIISLUIO BEKTOPA E 110
3aMKHYTOMY KOHTPY ABCDA M caenats BLIBOIBI
0 MOTEHLHATBHOCTH ITOJIA,

(i

12, ITo n3BeCTHOM 3aBHCHMOCTH MOy
HAIpsKEHHOCTH £(7) TTOCTPOUTH K a4eCTBEHHO
3aBUCHMOCTB NOTEeHLHaa (7).

Cemectp 3
peHTHHr-KOHTPOII0 Ne 1
3JIEKTPOMATHHTHASA HHAYKINH

Bapuanm 2
Chopmynuposam.
1. 3axon Buo u Casapa, ero gusnueckuii
CMBICIT.

2. 3aKOH MOJIHOTO TOKA JUIsl BEKTOpA ﬁ .



g |

3. Copmynupoants TPaHUYHEIE
YCIOBHA IS TAHI€HIUATBHBIX

COCTaBJIAIOIIMX BEKTOPOR B u H .

4. YeMy paBeH MarHUTHBIH MOMeH]

BHTKa ¢ TokoM 1? Kynia on Hanpasen (cM™.
PHCYHOK)?

5. B uéM zaxmouaeTcs SBJIeHUE

SJIEKTPOMArdHUTHOMH HHIOYKIIUY, YeMY paBH{

S/C? Chopmymmposars npaBuiio Jlenna.

6.IIpoeonsmas nepeMbIYuKa IBUIKET(
BJIOJIb IPOBOAAINEHN PAMKH CO CKOPOCTBEO

B MarHUTHOM mioJjie B . Vkaszats
HanpaBieHWe HHAYKIIMOHHOT'O TOKd,

7. Jlan rpadvik m3amenenus
MAaTHATHOT'O TI0TOKA OT BPEMEHH.

ppabora c

POWUHOL

o\

pm

o

B

3. I'paHmuHbIe yenorus mis HOPMAJbHBIX
COCTaBJIAIOLINX BEKTOPOB B u H

4.Yemy pasen opGuranbsiii MarHUTHBIH
MOMEHT D, SIEKTPOHA C 3apsAzioM e

CKOPOCTEIO D ?

Ykazats ero nanpaesienue (cM. puc.).

Ci—

5. SlBneHue caMOMHIYKIMY 1
B3anMoMHAyKImy, ux DJIC.

6.IIposogsmas TepeMbIUuKa JBXKETCS BIOJb
1
NPOBOAAIIEH PaAMKH CO CKOPOCTBIO U B

MaruuTHOM 1oxe B . Vkazatn HanpasieHue
HHOYKIIMOHHOI'O TOKA.

OF
3] T

7. NaH rpadyk u3MeHeHHS MATHHTHOLO
NIOTOKA OT BpEMEHHU.




Kax nsmensiercs pesnunna DJ1C
AJEKTPOMATHHTHON HHIYKLIMK CO BPEMEHE]
[Moctpouts rpaduk (7).

8. IIpAMOYTONEHEII MPOBOIOYHBIH

BHTOK JIEXXWUT B IVIOCKOCTH C JAJTHHHBIM
MPSMBIM POBOZIOM, IO KOTOPOMY MPOTEKY
ToK I,

b

Buroxk TaHyT Bripago. [Tokasats
HanpasJIEeHUs TOKA, HHIYLUPOBAHHOIO B
BUTKE, U CUJT, NEHCTBYIOIUX Ha €ro JIEBYIO
[IPABYI0 CTOPOHBI

9. Yemy paBHa LIUPKYJISLHS BEKTOpaA
HaNPsLKYHHOCTH IJ-j [0 3aMKHYTOMY

kouTypy? Ha pucyHnke nokasaner: I — Tokxu
TIPOBOAUMOCTH, I —- MOJIEKYJIAPHEIE TOKH.,

10. IIpupona deppomarnerrsma.

ITocTpouTs rpaduk 3asucumoctn 3J[C
3JICKTPOMArHUTHOW WHIYKLHHU OT BpeMeHH gi(f).

8. IIpAMOYTrONBHEIN MPOBOJIOYHEIH BUTOK
JIOKUT B TVIOCKOCTH C JJIMHHBIM TIPSIMBIM
TIPOBOJIOM, IO KOTOPOMY IPOTEKAaeT TOK 1.

Butok TsHyT Bripaso. ITokasarte
HarpaeJeHHd TOKa, HHAYITHPOBAHHOTIO B BHTKE,
U CHJT, ACHCTBYIOWMX Ha ero JICBYIO U IIPaByHo
CTOPOHBI,

9. Yemy paBHa LIUPKYJISLHA BEKTOPA

MArHUTHOH UHAYKUHWH 10 3aMKHYTOMY KOHTYPY
1 ‘
M3
h

ivi2

10. ITpupona nuamaruernsma,

Bonpocs! § peiiruar-xourposroNe 2

Mexanunued
Bapuanm 1

1. Uto Ha3zbIBaeTcs dazoit
FapMOHHYECKOTO KoiebaHus?

2. Kakosa pasznoctsb das asyx
MasTHUKOB (BTOPOTO OTHOCHTEJILHO MEPBOro
(cM. pucyHoK)?

2

Kpaiinee nonooicrue

™~

ST

KHe KoJe0AHHSA ¥ BOJIHbI

Bapuanm 2

1. Yro Ha3pIBAETCS ITMHOMN BOJIHBI,
BOJTHOBBIM YHCJIOM?

2. Kakora pasnocTb (a3 1ByX MasTHHKOB
(BTOPOTO OTHOCHTEITBHO 11€PBOT0) (CM. PUCYHOK)?

<t

1 KpaliHee

nonoxeHue



3. Touka y4acTByeT B IBYX B3aMMHO
HEPIICHONKYIAPHBIX Koebanusx, Kakas
durypa Jluccaxy y(x) nonyuaercs, eciu

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

4. Cnoxxute rpadudecku asa
FapMOHHYECKHX OAMHAKOBO HAINPABJICHHBIX
KONIeOaHus paBHBIX TCPHOIOB, HO CMEILEHHp
10 (pase OTHOCHTENBHO APYT APYra Ha T,
aMIUTUTY Bl COOTHOCATCA Kak 3 @ 1. Bymer i
Kosiebanne rapMornyecknm? Yemy pasHa
YacTOTA CIIOXKHOTO KoeCaHnsa?

5. J{aHOo HarnpaBJicHHE CMELLEHHUs
gactul. Kyaa asmxercs BosHa (BreBo,
BIIPaBo)?

X

6. Harmcate muddepennmansroe
YPaBHEHHE 3aTYXarOLHX KoyleGaHuii v ero
pewenye. Kakos cMbIct ko3¢ driyenTa
3aTyXaHus, JOOPOTHOCTH?

7. JlaHo ypaBHEeHHE BOJIHEI
Y=4.sin2n(t/T-x/\), rne 4, T, ) —
TIOJIOXKHUTENIbHEBIE BEJTMIHNHBI, KOTOPBIE
OTHMCEIBAIOT BOJIHY. Uemy paBHa CKOPOCTB
BOJTHEI?

8. Uro Taxoe dazosas cKOpocTs,
IpyMnoBas CKOPOCTh BOJTH?

9. Uto HazeiBaeTcs unrepdepeHumeit
BOJIH?

10. Tlepron xomeGanuii Py KUHHOTO
MasTHHKA paBeH 1. Maccy masTHuka
yBeI4uM B 4 pasa. Kak u3MeHHTCS neproy
KoseOaHui?

3. Touka yuacTByeT B AByX B3aHUMHO
NeprneHauKynapHbIX konebanusx. Kakas ¢urypa
Jluccaxy y(x) nomyuaeres, ecnu

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

4. Cnoxure rpadhudecku Jsa
FapMOHHYECKHX OAMHAKOBO HAIIPABJIEHHBIX
KOJIE0aHHs, Y KOTOPBIX YaCTOTHI COOTHOCATCS KaK
1: 3, a ammmurynsl kak 2 : 1. Byzger nu
Kosntebanune rapmMonnyeckum? Yemy papHa
YaCTOTa CIIOKHOTO KosteGanus?

5, JlaHo HarpaB/ieHHe CMELICHUs YaCTHLI.
Kyna nsuxercs Bosina (Breso, Brpaso)

6. HanncaTe BOSIHOBOE ypaBHEHUE,
ITosicHUTB €ro CMBIC

7. CMelleHNe YacTHIl Cpelib! B INTOCKOH
Oerymieif 3ByKOBOIt BOJIHE BEIPAXKAETCS
cooTHowenueM & = &, - cos(wt — ax). Haiitn
CKOPOCTH CMELEHHS YACTHII B 3TOH BOJIHE,

8. Kak obpasyercs crosuas BonHa?
Onwcath €6 xapakrepHble 0COBEHHOCTH.
Hanucatb ypaBHeHne cTosuel BOJHEL

9. Kak obpasyrorcst Onenusa?

10. Yro HaseIBaeTCS MEXaHHUYECKHM
PE30HAHCOM, PE3OHAHCHOH YacTOTOMH?

Bonpocel ¥ peiitunr-konrposo Ne 3

1. DnexrpoMarauTHas mpupoja ceety. [puamun [olrenca, 3aK0Hb! OTPaXCHUS U
TIpeNoMIIeHHUs. AGCOMIOTHBIN B OTHOCHTEIBHBIN MoKasaTenn npenoMiuerus. [losmHoe BHYTpEHHEEe
|

oTpaxkenue. CBETOBOJEL

2. KorepeHTHOCTE 1 MOHOXPOMATHYHOCTE CBETOBBIX BONH. BpeMeHH4s KOrepeHTHOCTE.

Bpems u mmmua korepenTHOCTH.




3. Ontryeckas nmua nyta. OnTH
KapTHHEI OT ABYX KOTE€PEHTHLIX HCTOUHH

4. Tlonock! paBHOI TONIUIMHEL M pa
5. IIpocTpaHCTBEHHAS KOTEPEHTHO

6. Ilpuanem I'rolirenca d
pacnpocTpanenue csera. Judpaxiys Op
7. Indpaxnns Opayrrodepa ot 64

8. Mudpaxnus Opaynrodepa Ha 0}
9. IlonsTre 0 romorpadum.

10. EcrecTBeHHBI ¥ IONSPA30BaHH
npenomirenyd. 3akoH bprocrepa.

11. Tlonsapusaus Ipu JBORHOM Iy
ny4d. OnTudeckas och kpucramia. [Tomsy
12. 3atpynHeHnS B 3N€KTpOMAaraui
aucrepcuu. MeTo sl HabmoeH s auCe]
13. DnexTpoHHAst TEOpHS AUCTIEPCHY

14. Iornormerue ceeta. IlBera Ten u

BOIIPOCHI 1 TEMBI JIJIS

l. B 4ém pasnuume Mexmy WH
orcuéra?

2. ChopmynupyiiTe IpuHIKAT OTH

3. Chopmymupyiire Teopemy 1L
LIWIAH/PA.

4. Coopmynupyiite 3aKOHBI
IPOCTPAHCTBA ¥ BPEMEHHU CBA3AHEI C 31T

5. B 4éMm 3akrogyaeTcs NpUHIKII 0|

6. B uém pasnuune MOJIEKyJISpHO-

7. 3anvmnTe ypaBHeHHE BaH-ne]

PeaIBHOIO ra3a 0T UOCAIBHOr0?

8. YTo Takoe MOBEPXHOCTHOE HATS
9. ®asoBeie paBHOBecHs H (b

paBHOBecus das.
10. Ucnapenue u xoumencanys. 1
1.
cocTognus). TpoitHas Touka.

VYpasuenue Kianeitpona-K

HeCckasd pasHOCTh Xo4a. Pacuer mHTEpdepennnonnoit
KOB,

BHOI'O HaKJIOHA.
CTh. Pa,[[I/ch KOTCPECHTHOCTHU.

'penensi.  Merox 30m  @penens.  IIpsvonuueiinoe

CHEJISl Ha KPYIIIOM OTBEPCTHH U JUCKE.
PFCKOHECYHO IJIMHHOHN MIPSIMOM IEIH.

[HOMEPHOM TH(PAKITMOHHOM peleTKe.

b cBeT. Ilondgpusanus npu oTpakeHnH u

HerpenomineHun. OOBIKHOBEHHEIM U HEOOBIKHOBEHHEIL
M3AIMHOHHBIE MPU3MEL 3akoH Maoca.

HO# Teopun Makcpemta. HopMansHas u anoManbHas
PCHH.

I CBCTA.

CIICKTP IIOTJIONIECHUI,

I CAMOCTOSTEJILHOM PABOTEI (CPC)

2 cemectp
PPUHUAIBHBIMA M HCHHEPLUAIBHBIMHE CHUCTEMaMH

OCHTENbHOCTH [ amues.
TelHepa. Briuucianre MOMEHT WHEPIUM JIHNCKA,

COXpaHEHUs] B MEXaHHKE.
UMY 3aKOHAMU?
THOCUTEIBHOCTH DHHINTEHA?
KHHETHYECKOTO U TEPMOAUHAMUYECKOr0 MeToa?
pb-Baansca g peansHOro rasza. B uéMm oTimume

Kakue cBoiicTBa

JKEeHUE JKUIKOCTU?
I30BBIC IIepexonbl. Da3pl BeHMIeCTBA. Y CJIOBHY
[IABJICHUE U KPUCTATHU3aIds.

naysuyca. @azoBas juarpamma (Zmarpamma




12. Onementsr  Qusugeckoii fuHeTuky. Ilomatme o dmnyeckoit KMHETHKE.
HepasroBecHsIe crcremst. Bpewms penakcarun.

13. SIBnenus nepeHoca. Auddyspst. Kospodunment maddysun. TemtonposoaaocTs.
Kos¢punment TelonposonHocTh. |Bsaskocts (BHyTpennee Tpenue). Kosdodumuent
BA3KOCTH. JlnHamMITdecKkas 1 KnneMaTHueckas BA3KOCTE.

14. Tlepeuncnnre Buap! nehopMpnumit TBEPABIX Tey, Chopmysupyiite 3akon I yKa.
Yto sBsercs mepoii Jedopmanuii?

15. Yro Takoe monutponei npopecc?

16. B uém coctour cratucriaeckpe TOJIKOBaHHME BTOPOT'O HAyasIa TEPMOIUHAMUKH?
14. Kaxne marematnueckue ONEPATOPEI UCITOB3YIOT MPU OMUCAHUN CKaJAPHBIX |
BCKTOPHBIX IOJIEH B pusuke?

15. Ilepeumcnure XapaKTEPUCTUKN OICKTPOCTATHIECKOTO IONS M maiite i
OIIpeJencHHe.

16. Kakne mons nasnisaror HnoTeHnanbHeIMU? KaxoBa cBs3n MEXIY CWIOBBIMH U
SHEPICTHYCCKUMHU XapaKTEePUCTHKAMI CHIIOBOTO MO/
17. Kakue BernecTBa Ha3pIBAIOT CArHETOIIEKTPUKAMHU?

18. [latite ommcanue rpanmanex YCIOBUH [UIS JIEKTPUYECKOTO OIS Ha I'paHuIe
basziena «IpoBOHUK-BAKYY MY, «IIPOBQIHHK-TUDIEKTPUK, «AUDTIEKTPHK~TUIIICKTPHK.

3 cemectp

1. Dnementh duzmyeckois SNIEKTPOHUKH. DJIEKTPHYECKHH CIIOH B BaKyyMe. DIeKTPOHHas
oMuccus. PaboTa BEIXO/a 31eKTPOHOB 3 MeTaia.

2. DiexkTpudeckmii TOK B raze. IIporteccel  wonM3anmu wu pexoMOuHanmu. PaGora
noHusanyu. Ilorennuan nonmsamuy. Y naphast woHm3anus.

3. HecamocrosTensusii razopsi paspsin. CaMOCTOATENBHEL Ta30BEI paspsan. Boner-
AMIICPHAT XapaKTePUCTUKA ra30BOT0 paspsjia. Bumer paspsios.

4. Tlnasma. Toustre o miasme. CriocdGrr CO3NIaHus MIIa3MBL. HuskoTeMieparypHas miasMma
U e€ pUMeHeHHe. Bricoxoremneparypras fiasma.

5. JlBwkeHUe 3apsKeHHON wacThmsl B SJICKTPHYECKOM M MarduTHOM IIOJISX. Oddexrt
Xomna. Yekoputenu 3apsKEHHBIX YaCTHIL,

6. Tuns! MarmeTnkos. Touka Kropu. Jlomensr. Kpusas HaMarHM4uBaHus.
7. Jmbdepentmansuoe YPABHCHHC TapMOHMYECKHX KONeGAHMH W ero pelnenue.
Hepeuncrnure xapakrepucruxn TapMOHHMYECKUX KojteOaHui.

8. Cnoxxenne onuHakoBo HANPABNCHHbIX (CKAIAPHBIX) TAPMOHUYECKHEX KOICGAMIL. Meron
BEKTOPHOH’ THarpaMMpl.

9. bBuenns. Crnoxende B3amMHO ICPTICHUKYIIIPHEIX  (BEKTOPHEIX) TapMOHMYECKHX
Konebaunii. Ourypn Juccaxy.
| 10. Criextp xone6anuit. [TorsTre o paznoxenun Oypre.

11. 3anummuTe BoHOBOE YPaBHEHUE H £TO pelleHHe,

‘ 12. B uém s3axmrowaercs UPHHLIAL  CYNEPIIO3UIUA BOJH W KaKOBA TpaHUIlA ero
npumenuvoctr? Jlatire onpenenenne (bazoBoii m rpynmosoi CKOPOCTH.
| 13. Dpdexr Jomnepa s 3SBYKOBBIX BQIH. YIIbTpa- H HH(pa3ByKy.

14. 3anumute muddepennmansroe YRABHEHHE KONeOaHM B KoebaTelbHOM KOHTYpE U
|
eTo pemenvie. PesoHaHe y konebaTeasaom KQHTYpe.




15. Bddexr Nomnepa i aneKTpoM

16. Cperoronbl. ['eomerpmueckas
OnTHyecKkre HHCTPYMEHTEIL.

17. MmHoronydeBass wuHTepGEpeH]
HuTephepoMeTpsl.

18. Meton 301 @penens. Cripans |

19. Paspemaromiasi cCHoCOOHOCTH 0111

ArHATHBIX BOJH. [1Ikaa snekTpoMardiTHEIX BOJIH.
PNTHKA Kak HpEeJelbHBIH Cilyuail BOIHOBOW OITHKH.
ust. CrocoOBI  TONYYEHHS KOIEPEHTHBIX JIydei.
.

LOpHIO.

MYECKHUX HHCTPYMEHTOB. [JoHATHE 0 Tonorpadum.

20. ITonmsapu3anus cBera. EcTecTBeHybIN 1 MONsSpU30BaHHBIN CBET. CTENEHD MOJSPU3AIIIHL.

21. Ionsgpu3anus ceeTa MpU NPEJIoN
P IBONMHOM JydenpesoMieHuu. OObIKH

22. OnTrdeckas oOCh  KpHCTAl
[Monsipu3aTopsl W aHANHU3ATOPBL  3aKO
IUTACTHHKH.

23. HckyccTBEeHHas ONTHYECKAas
Oddext Dapases.

24, Jlucnmepcusg cBera. 3arpyr
HopManpHas 1 aHoMansHas ACepcru. |

UIGHUH B oTpaykeHuH. 3akoH bproctepa. [Tonspuzanus
OBEHHBIH ¥ HEOOBIKHOBEHHBIH Iy YH.

1a. Ilomspownabl ©  MOJIpU3AIIMOHHBIE IPHU3MEL
H Mamoca. [loxyBonMHOBEIE U UYETBEPTHRONHOBHIE

aHHUu30TpOIINuAd. OnTuueckas &aKTHBHOCTH BCIICCTBA.

CHUA B 3J'IeKTpOMaI‘HI/ITHOI71 TCOpHUHn MakcBeia.
AGTOI[BI Ha6J'IIO,I[CHI/I$I JUCTICPCHUU.

25. Ilpusmatrdeckuii ¥ IU(PaKIHORHEIE CIIEKTPHL.

26. DIeKTpoBHas JUCIEPCHs CBETA.
27. Ilornomenue cBeta. 3akoH byre]

ITPUMEPHBIE TEN

1. ®uzuka —- Hayka MO3HAHUS MU[]

2. IlpocrpaHCTBO U BpeMs B (hu3y

3. UepHsle AblpHl BO BeeneHHOM.

4. Yuenne K.3. [ITnonakoBCKOro.

5. MogenupoBanue mporecca p
Pa3IHYHBIX CPEIaXx.

6. Kunetnka u tepmoguHamuka 0

7. Topsanox u 6eciopsIoK B MUDE]

8. DKcnepuMEeHTANLHBIE HCCIeN0
CBEPHHM3KHX YacTOT.

9. HlapoBas MONHUS U €€ TIPUPO],

10. MaruauTHOE TI0JIe 3eMIIH.

11. Monnus u e€ mpupona.

12. DJeKTpUYECTBO B XKHUBBIX Opray
13. OnextpuyecTBo B atMochepe.
14. JlazepHO-MHIAYIIUPOBAHHEIE TH]]
15. ®usnyeckue METOABI perucTpal
16. IIpumeHeHUE YIBTPa3BYKa B HE

Crmcox MOXeT OBITh 3HAYHTEIILHO
IIPCIICaaBaTCIICM.

pa. HBCTa TEJI U CICKTPBI IIOITIOICHNA.

Ibl PEOEPATUBHBIX PABOT

a.
IKC.

ACIIPOCTPaHCHUA y,uapHOﬁ BOJIHBI MPH B3pPEIBAX B

HOJIOTUYECKIX IIPOIIECCOB.
60NBIIIX MOJICKYIL.
BaHys JJICKTPOMArHWTHOTO MOJA 3eMid B 00JacTH

IM3Max.

[POJIMHAMUYECKHE BOJIHEL.
[TUY 3eMIISITPECCHUH.
TPOCKOIIHH.
pacmmpen. Temy pedepata CTYAEHTHI COrIacyror ¢




Bonpocel npome:xyTounoii arre
Bonpoce! k 3Kk

—

1. Mexannyeckoe IBIKEHHE KAK po
otcyeta. [Ipuaninm otHOCHTENBPHOCTH [ A/

2. MarepuainbHas Touka (dactuna). T
Jlunelinas ckopocTh ¥ JIMHEHHOE YCKOpeHH

3. TaHFeHHI/IaHBHOC 1 HOPMAJIBHOC YC
KMHCMATHYCCKUMU BEJTHUMHaAMU.

4. Ilepsbrit 3akon HeroTOHA 1 TTOHATH(
HbroTOH 1 ITIOHATHE CHIIBI, MACCHI M UMITYJ
U TIPEEIIB] €ro MIPUMEHHMOCTH.

5. HenHeprinaapHbIe CUCTEMEI OTCUET:
' ycxopenne. CHIIBI HHEPIIHH,

: 6. Cucrema MarepHanbHBIX Todek. Lle
UEHTPA MHEPITHH,

7. lonsarhe aGCOTIOTHO TBEPOrO TEId
8. Teopema IllTeiinepa.

9. MomeHT cuibl. MOMEHT UMITYJIbC
'BPaLIaTeNbHOTO JIBHXKEHHS TBEP/IOTO Tea |

10. T'upockommueckuit adpext. Crobq
11. 3axon coxpaHeHUs UMITYJIBCA B TP
12. 3akon coxpaHeHUst MOMEHTA HMITY
13, Pabora 1 sHEprys B MexaHuKe, DHey
14. TTonsrrue crtoBoro mosst. CBA3b MexK

15. 3aK0oH coxpaHeHHs MeXaHHYECKOH

16. KonceppaTHBHEBIE U HEKOHCEPBATH]

jCHCTeMLL

17. 3anaun MEXaHUKH KIUAKOCTEH U raj

18. YpasHenue Ditnepa.

19. Ypasrenue nepaspoisrocty. Ypasy

i 20. Cucrema ypaBHeHUH ra30ANHAMHEK]

CTALMH 10 HTOI'AM OCBOEHHS JHCHUIIIHHEI
BamMeHy mo cemecTpy Ne 2

Mexannka

credinas popma OBrkeHus Marepun. Cucrema

nest. [IpeoGpasosanus amunes. Pamuyc-exTop.

DACKTOPHs. Paliyc KpHBH3HBI TPACKTOPHH.

c. HOCT}’I’I&TGHBHOC JABHIKCHHUEC TBEPAOIO TEJa.

KOPEHU. CBs13b MOy JUHEHHBIMA H YTIJIOBBIMHU

b MHEPLMATBHON CUCTEMBI 0TcYeTa. BTOpoi 3akoH

bCa. Y paBHEHUE ABMXKeHUs. TpeTwit 3axon HploToHa

i. AOCOIIOTHBIE 1 OTHOCHTECNILHLIC CKOPOCTH U

ITp HHEpLHK (UEHTpP Macc). Teopema o ABHIKEHUR

1. MoMeHT HHepuuu Tena.

1. YpaBHEHHE MOMEHTOB. YpaBHenue
THOCHTEJILHO HEIOABHUKHOH OCH,

JIHBIE OCH.

eTHH 3aK0H HeloTOHA,

IbCa.

'Sl KHHCTHYECKas U IOTeHIHAIbHAS].
lY IOTCHLMAILHON SHEPTUCH M CHJIOH,
OHEPIUH.

SHBIC CHJIbI. KOHC@pBaTI/IBHElH H JUCCUIIaTHBHAA

0OB.

tenue bepnymm.




21. Mupkynsinms ckopocT. HoTennpansHoe u BHXpeBOe TBIKEHAS. Teopema
XKyxkosckoro.

22. JlaMMHAPHEIA ¥ TYpOY IIeHTHBII PEXKMME] TEUSHHS.
23. Teuenne Ba3KOI xuKocTH. Dopmysna Ilyaseiimns.

24. TIpHHIMI OTHOCHTENBHOCTH DifHIITeiiHa. Pois cxopocru ceera. Ioctymar
HOCTOHCTBA ckopocTH cBeta. [IpeoGpasopanus Jlopenma.

25. JlopeHLeBO coKpaleHue ITHHbL j 3aMCJUICHIE BPEMEHH.
26. Penatusucrekmit mmmyise. BauMocsssn MAacCCBI ¥ 9HEPTHH.
27. CTonKHOBeHHE U pacIia YacTHII, HedexT Mace. DHeprust casam.
28. CooTHOmICHHE MEX Y TTONHOH 9HEPruei ¥ UMITYILCOM YaCTHIILL
IL. OcHoBbI Moseky.IsipHOIR ¢u3HKH U TepMOAUMHAMUKH

1. ITouarue HIeanbHOIO raza. MOHCKYJI?IPHO-KI/IHCTI/I‘ICCKOC TOJIKOBaHHE TCMIIEPATYPHI.
MaKPOCKOHI/I‘-IeCKI/IC IrapaMeTphl CUCTEMBI.

2. BHYTpeHHIs SHeprus uaeansHoro faza. Yncmo CTEeNCHEH cBOOOAEI. 3akoH
PaBHOpACTIPENENIEHISI SHEPTHH.

3. llaBnenwe rasa ¢ Toukm 3penus MOJICKYIAPHO-KHHETHYECKOU Teopru. OCHOBHOE
YPaBHEHUE MOJIEKYIIPHO-KMHETUYECKOH TEOPHH.

4. YpaBHeHHE COCTOSAHMS MeanbHOrd rasa (ypaBuenue Kiameitpoma — Menneneena).

5.”I[I/IH3.MI/I‘ICCKI/I€ H CTaTHCTHYECKH{ 3aKOHOMCPHOCTH B (I)I/ISHKC. CTaTI/ICTI/I"IeCKI/If/'I METOX
HCCIIENOBAHUS CUCTEMBL. Ionstue o (;bYHK ITHH pacIpeaeIcHus.

6. ®azoBoe npocrpancTBo. Dazopas rouka, hazoBas sueiika, CTaTHCTHIECKOS
yCpenHeHuHE.

7. Pacpenenenne Maxcsena. Cpenpme cxopoctr Momexyur.
8. Bapomerpudeckas dpopmyira. Pactpenenenne Bonprmana.
9. Pacnipenienenne Makcserta — Boisbivmana.
10. Ypasuenue Ban-nep-Baansca. W3qTepmbr peanbHBIX ra3os.
11. MeracrabunsHoe cocTosmue. Kputuueckoe cocrosuue.
12. BuyTpenHsist sHeprus peansHoro rsa.
13.r3(b(1)eKT Hoxoyns — Tomcona. Cxxujkenue razoB u HOJIy9EHIe HU3KHX TEMIIEparyp.
14. Xapaxrepucruka uaxoro cocrosHus. Bamkmmii TIOPSIOK.

15. TToBepxHOCTHOE HAaTsDKEHME. Cunbl, BO3HHKAIOIIME HA KPHBOIL IIOBEPXHOCTH KUIKOCTH.
Dopmyna Jlammaca. CmauuBanye u KanuuisipHbIe IBIICHHUSL.




16. Kpucrammueckas pemerka. Jlany
TBEPIBIX Tel. 3axoH ['yka.

17. ®a3bl BemecTsa. Menapenue 1 ka
[uarpaMmma.

18. Tlonarue cronkHOBEHNUS. YIIpyro

19. lpunensnoe paccrosuue. Dpdek
¢BOOOIHOTO Tpobera.

20. SIsnenue neperoca — nuddysus.
21. SlBnenne neperoca — TEINIONPOBO)
22. SIBnenue mepenoca — BA3KOCTE.

23. OCHOBHBIEC TEPMOIUHAMHUYCCKHE |
YpaBHeHHE IEPBOr0 HAYAIA TEPMOJHHAMY]

I

24. 3aBUCHMOCTD TEINIOEMKOCTH HIed
COBepIlaeMas Ia30M IIPH H3OMPOIECcCax.

25. Annabarmdeckuii mpouece.
26. O6patumble # HeOOpaTUMBIE TIPOL]
27. Huka Kapuo u ero KITJ] s naea
28. IIpuHImI AefcTBIS TEIUIOROTO /1B
29. OnTpornus. 3aKoH BO3PACTAHHS DH

30. Cratucruueckuii Bec (TepMonHa)
TOJIKOBAHHE BTOPOI'0 Ha4aia TEPMOIUHAMH

Bonpocer k |
III. Dnexrpi

1. 3axon Kynowna. HanpsbkenrocTs 3
3JIEKTPOCTATHYCCKOro o, [Ipuatmm cyrg

2. IloTox HanpspxenHocTH. Teopema |
3. Ilpumenenue teopemsr ['aycea s

4. PaGoTa CHII 3JIEKTPOCTATHIECKOTO
3JICKTPOCTATHYECKOTO OIS,

} 5. Ilotennwan. PasnocTs norennuaing
DIIEKTPOCTATHIESCKOTO IIOJIH,

6. CBOGOIHEIE U CBSI3aHHBIE 3apSAEL B
QIIEKTPOHHAS ¥ OPHEHTAIMOHHAS IOJISIPH3al)

PHUH TOPSJIOK. YIIpyras u iactideckas jeopmarius

HaeHcanus. [1nasnenne u Kpucrammmsanus. Dazopas

P U HEYIIPYTI'O€ CTOJIKHOBEHHUS.

CTHBHOE CEYEHHE paccessHns. Cpt‘lI.H}IH JIHHA

MHOCTB.,

OHSTHSA: BHYTPEHHSS SHEprust, paboTa, Tennora.

IKH

VIBHOT'O Ta3a OT BUJIa lpouecca, Pabora,

eccrl. Kpyrosoii nporece (wmiin).

JILHOTO Trasa.
MraTels ¥ XOJIOMMIBHON MallliHEL.
TPOITHH.

MHYECKast BEPOSITHOCTD), CTATHCTHYECKOE
IKH.

K3aMeHy no cemecTpy Ne 3

Y€CTBO H MATHETU3M

TeKTpocTaTH4IeCcKoTo 1oiis, [lonarue

PIIO3UIHUH ITICKTPHICCKUX ITOJIEH.

aycca i 3JIEKTPOCTAaTHYECKOI'O IT0JIS B BaKyyMeE.

pacyeTa monei.

o, LIupKynanus HanpsKeHHOCTH

B. CBs3b MCXKAY IIOTCHUIHATIOM U HANPSXKCHHOCTRIO

BeIleCTBE. TUIBI AMAIEKTPHKOB. MoHHas,

[HH,



7. Ionsipu3oBaHHOCTS. Jusnexrpu
OT TEMIIEPATYPEL

HECKas BOCHPUNUMYHUBOCTL EBCHICCTBA H €€ 3aBHCHMOCTH

8. Teopema I"aycca s SNEKTPHYCLKOTO OIS B MBNEKTPHUKE. DIEKTPHYECKOe

CMCIICHHE. [IHIeKTpIYecKas IIPOHUIAEMOCTS cpenst. HanpsokenHOCTS 9nexTprueckoro mons &
JBIIEKTPUKE.

9. I'panmymbIe yemoBus s SJIEKTPUHECKOTO ITOJIsl Ha 'PaHHLE pasjea “IMANIEKTPUK —
THAIEKTPUK

-

10. Pacnipenenenue 3apsizos B IPOBOAHHUKE. DNIEKTPOCTATHYECKOE TIOTTe BHYTPH U CHAPY KK
TIPOBOJHUKA. DJIEKTPOCTATHYECKAS 3alHTA.

11. BJICKTPOCMKOCTL YCAMHEHHOr O IPOBOTHMKA, CHCTEMBI IIPOBOJIHEKOB U KOHIEHC dTopa.

12. DHeprus 3apsHKeHHBIX YeHHEHHPrO IIPOBOJTHUKA, CHCTEMBI IIPOBOJHUKOB 1

KoHAcH caTopa. SHGPI“I/ISI SJICKTPUYIECKOTO [10JI1. OOBbeMHAN IINIOTHOCTH SHEPruu AICKTPHHIECKOTO
IIOJIA.

13. XapakTeprcTHKn 37eKTprIeckor moss 1 YCIIOBHSL €T0 CYIIEeCTBOBAHUS. PasHOCTD
[IOTEHIMANOB, JNEKTPOABIKYINAS CHIIA, HATIPSIKEHUE,

14. Knaccnqem{caﬂ JJICKTPOHHAA TEOppa NEKTPONIPOBOAUMOCTH METAIJIOB U ce
HEAOCTATOYHOCTD.

15. BeBox 3akoHOB Oma 1 Jxoyis — Jlenna u3 siekrporHex UPEACTaBIICHHI.

16. Noruzanus MOJICKYJI 1 aTOMOB, PEKOMOHHALUS HOHOB. PabGoTta HOHM3anuu. Y fapHas
HOHM3AIM.

17. HecamocrosaTenpHELT 1 CaMOCTOST€ITBHBINA Ta30BEIC Pa3ps/IBL.

18. Ionstre o mrasme. Croco6s! cosfanms I1asMel. KBasuHeWTpansHOCTS MmasMerL.
Hebaepcxuit paguyc 9KpanupoBanus. [ iaspmennas yacrora.

19. HuskoTemueparypHas miasma 1 e¢ [IPUMEHCHHE.

20. BeicoxoTemmeparypHas miaszma. 1] po0Itema oCyIIECTBIEHN S YIIPaBIIEMOTo
- TEPMOSJIEPHOTO CHHTERA.

| 21. 3axon Amnepa. MarautHas HHIyKust. 3akon bro — Casapa. Iloustuie Marautoro
oL, [ IpUHIMN CynepnosuImy MarHATHEIX To1el. MaruuTHBIH MOMeHT,

22. MarsuTHOE 1oy IPSIMOIHHEHHOT) 1 KPYTOBOT'O TOKOB.

|
23. I_[I/IpKyJ'ISH_II/IH BEKTOpa MarHUTHOM HHAYKIHUU. 3akoH MIOJIHOTO TOKa. MarauTtHoe Hﬁ)ﬂe
\IUII/IHHOI‘O COJICHOM A U TOpouaa.

24. MarHAuTHOE B3aHMOJIEHCTBHC TOKOB 1 €IVHHLIA CHJIBI TOKA — amIep.

25. IHBapuaHTHOCTE 3JIEKTPHIECKOrO Bapsna. Buxpesoe nmone aimxymerocs sapsa.
MarneTusM Kak pensTHBHCTCKHUIL addexr.




26. JIBI:KCHYe 3apSKEHHBIX YaCTHIT
27. Opdexr Xomna. [Mpurmun meiicr
28. IlonsTHE MArHUTHOTO MOMEHTA

29. Muxpo- ¥ MaKpOTOKH. Momnexky

30. 3axoH mONHOrO TOKA I MarHu1
n0jis1. MarHuTHAS NpOHUIIAEMOCTS CpeJIb!

31. I'paHUYHbIE YCIIOBHS [T MATHUTH
32. Tumbl Marnetukos. Kpreas nam4

33. OnsiT ®apanes. MaruuTHEBIH 107
SICKTPOMAarHUTHOY MHAyKItHu. [Tpapmio |

34. Camonnayknus n B3aMMOMHYKI]
Toku pasMBIKaHHS ¥ 3aMBIKAHH.

35. DHeprusg MaruuTHOTO 11071, Q6B

IVv. ]

1. CBoGogubIe B BEIHYKIECHHBIE KOJI¢
HX XapaKTePHCTHKH.

2. DHeprus rapMOHMYECKIX MEXAHH
AHTAPMOHUYECKOM OCIIILIATOPE.

3. CrioxkeHre OMHAKOBO HAIPABIICHH

4..Crioxenne B3aHMHO IEPIEHIIHKY]

Juccaxy.

5. 3aryxarolye MexaHnuecKue KoJe
norapuhMUIECKHit leKpeMeHT 3aTyXaHHA )

6. BEIHYKIeHHEIE MeXaHndecKue Ko
MEXAaHUYECKHX KOJIeOaHMIX.

7. Mexanmdecknii pesonanc. Pesona

ElBIHY)K}IaIOIHCfl CHJILI X CKOPOCTH TP MEX

8. MexaHu3M 06pa3oBaHUSI MEXaHUY]

TIOTIEpEYHEIe BONHAL BoaHOBOE ypaBHEHHE
XapaKTEPUCTHUKH.

.9."®a30Bas CKOPOCTE U IUCTIEPCHS B

10. TlonsaTHE O KOrE€PEHTHOCTH. Hnrep

B SJICKTPUYECKUX Y MArHUTHBIX TIOJISX.

BHS YCKOPHTEIIEH 3apsHKEHHBIX YaCTHII,

HromMa.

MIPHBIE TOKH. MaruuTHas BOCHIPHUMYHBOCTE BENIECTRA.

HOT'0 II0JIsI B BEIIECTRE. Haﬂpﬂ}KCHHOCTL MargsiTHOI'O
M.H,E[YK].{HH MarHMTHOTO II0JIS B BEIIECTRE.

DI'0 II0JI1 HA TPaHuUIle paszaena nByx cpen.

rapanBanus. Touxa Kropu. lomeHsr.

ox. OJIC urnykuu. OCHOBHOM 3aK0H
Ienma.

|
HAL. I/IHILYKTI/IBHOCTL U B3aMHAaA HHAYKTUBHOCTS.

EMHAasI INIOTHOCTH SHEPruu MarHuTHOIO IIOJIA.

KoeGanusa 1 BoJIHEI

Oanus. ['apMoHHUecKre MexanuUeckHe KomeOanus: 1
deckux KoneOanuii. [Tousie o rapmornyeckom u

bIX FAPMOHUYECKUX KoJleOanmii. Buenms.

[APHBIX TADMOHHYECKHX KojleOanuit. Durypsr

Oaryst. Yactora, xoaddumment saryxanus,
MEXaHHYECKUX KOJICOaHNH.

nebanms. AMnnutysna u dasza npu BLIHymz[eHHITX

HCHBIC KpuBble. COOTHOMICHHS MeXTy dhazaMu
AHUYIECKOM PE30HAaHCE.

ECKHX BOJIH B ynpyro# cpene. IIpogonsHbie u
U €ro peieHue. I'apMOHHYEeCKHe BOTHBI H HX

biiH. BonHOBOI maker M IpynIioBas CKOpoCTb.

hepenrms Boma. CTosdue BOHEL




11. Kone6arensupiit KOHTYDp. ['apmo

HHAYECKHEe SJICKTPOMAarHuTHEIE KojieOanus u HX
XaPaKTCPUCTUKH.

12. 3aryxaromue ONEKTPOMArHUTHEI
JorapagmMudecKuii nexpemenT 3aTyxaHusl
KoI1eGaTenbHOro KoHTypa.

€ Konebanus. Yacrora, koot durment 3aTyXaHus,
SNCKTPOMArHUTHEIX KOTeOanmit, JobpotrocTs

13. Bemysxneunsie SIEKTPOMArHUTH,

bIC KOeOaHus. AMILIHTY 1A 1 (asa Bemy ) IEHHBIX
SIICKTPOMArHUTHBIX KOJeOanuil,

14. ®apaneesckad u MAaKCBEJLIOBCKA]

1 TPAKTOBKH SIBJICHUSI 3JIEKTPOMATHHTHO HHIYKIHN,
Tox cMemenus.

15. Cucrema ypapmennii Maxcsemia, OIeKTpOMarHuTHOE MoJIC,

16. Bonrosoe ypasrenue s SNEKTPOMArHATHOTO TIOJIS ¥ €T0 PElIeHHe. Cxopocts
PAaCIpPOCTPaHEHUS IEKTPOMATHUTHEIX BOJIH B cpenax.

1'7. OcroBHEIE cBOliCTRA 3NICKTpOMart

TUTHBIX BOJIH. DHEPIHMS U TIOTOK SHEPrun
SNCKTPOMATHUTHBIX BOJIH. Bextop IloiinTy

HTa. I/IMHy.TIBC SJICKTPOMArunuTHOI'O II0JI.

V. Ouruka

1. Onexrpomaruutras NIPHEPOJIA CBET
UpenoMIIeHus. AOCONIOTHBIN U OTHOCHTEIIE
orpaxenue. CBeTOBOIBI.

. HpI/IHI_[I/IH r torenca. 3aKoHE] OTPaXEHUA U ‘
HBIH IIoKa3arenu npenomiaenus. Ilonroe BHYTpf‘HHCe

|
2. KorepeHTHOCTS 1 MOHOXPOMATHYHOCTH CBETOBELIX BOJIH. Bpemennas KOI‘epeHTHOCiTB.
Bpewmst u gnuna xorepentroct.

3. Ontuueckas nmna yTH. OnTayedkas pasHocTs x0a. Pacuer MHTEP(PEPEHIMOHHOIN
| KaPTHUHEI OT JIByX KOT€PEHTHBIX HCTOTHUKOR.

4. Iomoce! paBHO# TOMMMHLL u PAaBHQIO HaKIOHA.

5. IpoctpancTeenHas KOTEPCHTHOCTH. Pajiuyc KorepeHTHOCTH.

-6." Tlpupmun T Iolirenca —  ®pepens. Meton

pacipocTpaHenye cBera. Jludpakims DpeHeiis Ha Kpyriaom OTBEPCTHHU H JHUCKE.
‘ 7. Mudpaxnus Opaynrodepa ot GeckdredmHo ATUHHOH IIPSAMOH 1mieny.

30H @penens. Hp}IMOJ'II/IHeiI\;IHOC

8. Mudpakmus ®paynrodepa na OZTHOMEPHOM IM(PPaKITHOHHOM peleTKe.

9. IlonsTue o romorpadum.

10. EcrectBenntiit u MTOJIAPU30BaHHEI
Ipenomnenny. 3akon Bprocrepa.

ICBET. HOJIHpH3a[IHSI IIPH OTPAKEHHNU H

11. Honsapusarmus 1P JBOMHOM JIy4ell
JIy“{I/I OnTtrueckas oce Kpucraimia. Ilomspusg

peiomnenny. OOBIKHOBEHHDIH 1 HeOBHIKHOBEHNLII

[THOHHBIC MPU3MEL. 3aKkoH Mamoca.
12. 3arpynuenus B BIEKTPOMArHUTHOMN T

copun Makcsena. Hopmanbnas u anomaibias
L(chepcnn Metonsr Habmonenns JHUCIIEPCHH.

-




13. Dnextponnas TCOPUA TUCIIEPCUY CBETA.

14. Iormomenue crera. IlBeTa Temx i CHEKTP IOITIOLEHHS.

7. YAEBHO-METOIMIECKOR
AACIUTIIAHBI ( MOLYJIST) DU3H

a) OCHOBHAS JIUTEPATYypa:

1. Tanknn, Apkaxuii Denoposuy. Jlexir

U UHOOPMAIIMOHHOE OBECIIEYEHUE
KA

JUTEPATYPA

u o Gpusuke. Kaunrosasg u siepHas pusuxa / A D.

Panxun, H. C. INpokomurera - ; Bramumupcexhit TOCYTApCTBEHHBIA YHUBEPCUTET HMEHH |
Anexcannpa I'puropsesuua u Huxonas I Ruropsesuya CroneroBsix (Bal'Y).— Bragumup :
Buamm: MHUPCKUH FOCYAapCcTBEHHEI YHUBCQHCUTET HMeHH AJlekcanpa | ‘puropsesrya u Hukojmas
I'puropresuua Croeropsix (BnI'Y), 2016 — 86 . ui., Tabn. — Umeercs ANEKTPOHHAS

Bepcus.— bubnworp.: c. §85.

Wsnanue Ha np. Hocurere: Jleximu o dusuke. Knanrosas u anepHas Gpusuxa

[Dnexrponnerit pecype] / A. @. Lamun, H| C. Ipokoinepa : Brapumupcknii TOCYIapCTREHHAIH

YHHUBEpPCUTET UMeHM Allekcannpa I pHUropbesuya u Hukonas I'paropnesmya CronetoBbrx

(Bal'Y) .— Buagumup, 2016 .— ISBN 97§-5-9984-0654-6.

2. Kymam, Astexcannp Anekceeny. VieGroe NOCOOME VIS CaMOCTOATENIBHON paboTsr 1o
husuxe / A. A. Kynum, JI.B. ®ypos; Buajmm. roc. YH-T uMern A. I'. w H. I'. CrojetoBsx.—

Brnagumup: U3g-so Bal® V,2017 — 128 ¢.

[SBN 978-5-9984-0822-9

3. Kysuam, AJIeKcaHup Anexceeud. Oyzuka METOOUYECKUE YKA3aHUS K TEOPETHYECKOMY
MaTepHasly, MPaKTUYCCKUM 3aHITUIM M 3qUaHuAM, TECTaM, KOMILIEKCY abopaTopHEIX paboT

UL CTYNEHTOB JHUCTAHIHOHHOMN dbopmel| 06yuerns / A. A. Kymam, JI. B. T'pymckas

H

‘BJ‘Ia,I[I/IMI/IpCKI/IPI TOCYApCTBEHHEIN YHUBEPGUTET UMEHH Antexcannpa I'puropbesnua u Hukomas

I'puropsesuua Cronerospix (BaI'Y), Kag
‘KYJ'II/IIHEIL — Buagumup : Brnagumupcxmit
I'puropsesuva u Huxonas I PHIOpEeBHYA

e/pa obuel u npuKTagHON (u3uKky ; mox pex. A. A.
FOCYapCTBEHHBIH YHUBEPCHTET UMEHH AJtekcanzpa
(romeroBeix (Bal'Y), 2013 .— 214 ¢. ! ML, Taby. —

Wmeercs snexrponnas Bepcust .— bubmaorp.: ¢. 211-212.

I/IS,I[aHI/Ie Ha Ap. Hocurene: Puzuka

[DirexTponnii pecypc| : MeToJiYecKre VKazauus K

TCOPETHHIECKOMY MaTepHany., NOpaKTHYECKHM 3AHATHSIM H 341aHUSAM, TECTaM, KOMITJIEKCY

1abopaTopHBIX paboT s CTYJICHTOB JICTAHIIMOHHON (hopMBI 06yuerus / A. A. Kymum, JI. B.

['pynckas : Bragmmupckmii TOCYNAPCTBCHHLIH YHUBEPCHTET UMEHMU Anekcannpa ['puropsesiua

1 Hukonas I'puropeesuya CroneroBsix ( Bil'Y), Kadenpa of1ieit u npuKIATHOl dusuky ; non

pen. A. A. Kymuma .— Bragumup, 2013.

4. Orsuka : Meroamdeckue YKa3aHus U1

1| HONITOTOBKH CTYLEHTOB K TeCTHpOBaumto / A. P,

F amkuH [m gp.] ; Bnamumupckmit TOCY/IapCTBCHHBIA YHUBEPCUTET FIMEHU Anekcanjpa
F puropbesuda 1 Hukomas I'puropresnua Comeronsx (Bal'Y), Kadenpa o6iueit u TPUKIIAIHOH

(pmnm — Buagumup : Braguvmupcxuit

ToCyTapCTBEHHBII YHUBCPCUTET UMEHU A_HCKCE[H,HP&




I'puropresuua m Huxomas I pUropsesy
WNmeercst anexrponnas Bepcusg.— bulu(

4a CromeroBrrx (Bal'V), 2013 — 243 C.
Tp.: c. 242,

. HII. —

Wsnanne Ha np. HOocHTeTE: DHsnka
HOATCTOBKH _CTYJIEHTOB K TECTHPOBAH
FOCY/IAPCTBCHHBIA YHUBEPCUTET MMEHH |
Cronerosrx (Bal'V), Kademnpa obueii u

[Dnexrpounstii pecype] : METOJMICCKUE YKAZAHUST IS
HIO /| A. ®. Tankun [u ap.] : Buampumupcxuii
Asiekcanipa ['puropnesnua u Hukonas 'puropsesnua
HPUKIaAHON husuky .— Braymmup, 2013.

6) Hononuurensuas JIATEPaTypa (110 BEIOOPY U peKoMeHIAIHSIM JeKTOpa)

1. Tamxun, Apkaguii ®enopoBun. Jlexiuu mo $usuxe : B 4 u. : [yuebuoe nocobue] / A. @,

lankun Brnagumupcxnit TOCYMapCTBeHnbl  yauBepeuter (Bul Y) .— Buagumup
Bnagumupckuit TOCynapcTBeHHbIN yHuBEPCHTET (BalY), 2004-2007.

Y. 2: Monexynsapras du3uka u tepmon
TeKcToBbie nanukie (1 daiin : 5,37 M6) — 2005 — 77 ¢. - HJL. — 3ariaBue ¢ TUTYyIa 9KpaHa .—-
ONeKTpoHHas BEepCHA IIEYATHOM NMyOaMKaiinm .— BuGmuorp.: ¢c. 76 — CBoGogusIii JOCTYI B
JNEKTPOHHbIX YNTAJIBHEIX 3a1ax OHOMHOTEkE .— Adobe Acrobat Reader 4.0 — ISBN 5-89368-
543-1 — <URL:h_ttp://e.lib.Vlsu.ru:80filandIc;’]23456789!469>.

MHAMKKa [ DIIeKTpOHHbIH pecypc] .— DnexTponHEle

2. Ilpoxomesa, Hanexna CepreeBna. | C6opruk 3amau 1m0 ¢um3uke / H. C. Ilpoxoruesa;

Bramumupckmit TOCYNapCTBEHHBIN  YHUB
Bragumup Bnamgumupcxuii rocynapcTiy
Nmeetcst snexrponnas Bepcusa .— bubimo

M3nanve Ha Ap. Hocurene: CGopHuk 3

epeurer (Bal'V)— HUsn, 2-e, memp. ® jom.
ICHHBIM yHHBepcHTeT (Bal'Y), 2010 .— 65 c.
'p.: c. 64.

w1ay 10 usuke [DnexTpoHHbI pecype] / H. C,

Ilpoxomesa ; Baagumupekuii rOCYIapCTRd

HHEI yHUBepcuter (Bal'V) — Bramumup, 2010 .

ISBN 978-5-9984-0043-8.

3. Ueproe A.I'.3amaunuk mo duznke: Yy
Bopo6ses. — 8-¢ nay., nepepab. U mgom. — N

[ebHoe mocobue mma BTysos / A. I Yepros, A. A.
l. :®uzmariut, 2007. — 640 c. : HIL., Tabn. — ISBN 5-

94052-098-7.
‘4. ImutpneBa, Eiena Banepoenna. Y
1I[MI/ITpId[eBa, B. C. Ilnemmusres ; Bnagum
%BJ‘I&ILI/IMHPZ Brmagumupcxmuit roCylapCTREl
%Ta6n.r—-»I/IMeeTc;1 SJIEKTPOHHAS BepCHS .—

4e0HOe TocoOHMe mo dusnke: Mexamuka / F. B.
MPCKUH rocynapcTBeHHBIN yHuBepcuter (Bnl'yY) —
B yHUBepcuTer (Bal'V), 2009 — 143 ¢, - L.,
bubnunorp.: c. 143.

N3nanue ma Ap. HOcuTene: YuelGHoe mocod
E. B. Imurpuesa, B. C. IInemuBres ; Bia)
— Buaygumup, 2009 — ISBN 978-5-9984-

ye 10 (Gusuke [DnekTpoHHBIH pecype] : Mexanruka /
LIHUMHDCKHI FrOCYapCTBEHHbIH yHusepcuteT (Bial'V)
005-6.

5. Cagesnnen HN.B.Kypc o6meit huzuxy : y4ebHoe nocobue mig BTy30s: B 3 1. / U, B. Cagrenses.
— 7-e m3g., crepeorun. — CIIG.: Jlanp, 2007 — (JTyumme xmaccmueckime yueOHUKH)
1(KJIaCCI/I‘LIeCKa51 yuebHas nurteparypa mo busnke) (YueGuuxu s BYy30B. CnenuanpHas
nmuteparypa). — ISBN 978-5-8114-0629-6.

6.2Kapenosa, CBernana Buxroposna. ©
.:TIaﬁopaT()pHBIM paboram o ¢usuxe / C. B,
BJIa,uHMHpCKHﬁ TOCYIapCTBEHHEIH yHUBEp

FI3HKa TBEPIIOTO TeNa | METO/MYECKME YKA3AHHS K
Kaperosa, H. C. IIpoxomwesa, E. JI. llamanckas |
curer (Bal'Y), Kadempa ¢usuxu u IPUKIIAJHOM




MareMaruky ; nox pen. C. B. Xaperospii .— Bnamamup : Bragumupcekuii rOCylapCTBEHHEI
yrusepeuter (Bal'Y), 2010 .— 39 ¢ ui., Tabn. — Wmeercs SIIEKTPOHHAST Bepeus .-—
bubmmorp.: c. 38 .znanume na Ap. HocuTerne: Pusnka TBEPIOTO Tena [DmexTponnmii pecype] :
MCTO/IMYECKHE yKa3aHMs K J1abopaTopHbiM paboram o ¢musuke / C. B, Kapenosa, H. C.
Ipokomesa, E. JI. Illamauckas . Brnajumupekuit rocynapersenmmii yHuBepcuter (Bal'y),
Kadenpa ¢pusuxn v mpuxnanmoii MateMatuiy ; mox pex. C. B. XKapenosa .— Bragumup, 2010.

7. Tpodumosa T.M.Kypc $usuxu: yueroe mocobue Amst By3os / T. . Tpopumona. — 18-¢
H3NL., crepeotun. — M.: Axamemms, 2(110. — 557, [3] c.: mn., opTp., Tabn. — (Bricimee
npodeccHOoHaNBHOE oGpasosanue). — [Ipefm. yKas.: ¢. 537-549. — ISBN 978-5-7695-7601-0.

8. JKapenopa, Cgersiana BukropoBda. ®Pusuxa atomop u MOJEKyN. Snepras ¢usmxa
[OnexTponnsit pecype] : MeTonuyeckue yrazamus k nabopaTopHEIM paBoTaM 110 ¢usnke / C. B.
Kapenosa, H. C. Ilpokomesa, E. JI| Illamamckas ;  Buagumupckmit TOCYAapCTBEHHBI
yrusepeuter (Bnl'Y), Kadenpa dusuxa u IPUKIIAHON MaTeMaTHkd ; moj pea. E. JL
Hlamanckas — ODIEKTPOHHBIE TEKCTOBEIE Rautble (1 Qaitn : 431 K6) .— Bmagumup
Bragamupcknii rocynapersenmsiit yausepcuter (Bal'Y), 2010 .— 38 ¢. ML, Tabi1. — 3armaBue
¢ THTyJa SKpaHa .— ONEKTPOHHAS BEpLHS MHeyaTHOl yOIUKAITH.— Bubmuorp.: ¢. 36—
CB0OO1HEI! JIOCTyII — AdobeAcrobatReader 4.0 —
<URL:http://e.lib.vIsu.ru/bitstream/123454 789/2065/3/00706.pdf>.

Uurepner-pecypenl
KTD (Kypuan Texuuueckoit u3uxm). Diexrponnas Bepeust http://journals.ioffe.ru/jtf/

Vcnonbsosanne pasmooGpasmeix YUeOHbIX MaTepHANOB MONYYEHHBIX U3 CaliToR HHTEpHETA
HocpescTeoM nporpammer WinDjVie u sipyrux IpOrpamM.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHIIE JACITATLTAHBI
(MOIYJISI)

JlexuroHHEIE ayIUTOpHEY OCHAIIEHE! flOCKAMHY (1t MapKepa HIlH MeTa), SKpaHoM st
| IPOCKIMOHHBIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM (B-3, 422-3, 425-3), Aymaropus gns
| IaGOPATOPHEIX 3aHsATHiA, OCHAICHHAS COBPEMEHHBIMH EPCOHATBHBIMHA KOMIIBIOTEpaMH,
| 00BEeIMHEHHEBIMHE B JIOKATILHYIO BBIYHCIIHTENBHYIO CETh B YKOMIUIEKTOBAHHBIME HEO0XO0IUMBIM
‘ CHCTEMHEIM 1 IPHKIIAAHBIM IPOrPAMMHBIM |00ecIeueH e (419-3). JabopaTopun MexaHuKH u
iMOJICKYJISIpHOfI usmkn(428,429), SMEKTpoMarueTusMa(425,426), onTuku(422,424).

Mporpavma cocrabnena & COOTBETATBUE ¢ TpeboBamumsamu @OI'OC BO ¢ Y4ETOM
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Hatlpasnenus 12.03.05. «Jlaszepnas TEXHUKA ¥ Jla3epHEIe TCXHPTIOT UM

ITporoxon Ne 4 ot03.0Y
IIpencenarens xomuccun
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JIACT OEPEYTBEPK IEH ST
PABOYEN TPOT'PAMMBI JUCIHUATLIAHE] (MOTYJIST)

Pabouas nporpamma onobpeHa Ha

y4eOHBIH roy

Iporoxon 3acenanus Kadenprr No OT | rozua

3aBenyromuit Kadeapoi

Paboyas mporpamma ono6pena Ha

Y4eOHBIA 1o/t

IIpoToxoun 3acenanus Kadeaper No OT | roaa

3aBeayrommit Kadenpoit

Pa6oyas mporpamma ono0pena Ha

YyUeOHBIH roy

IIporokon 3acenanms Kagenpsr Ne oT _| roja

3aBenyrommit Kadempoif

' Pabouyast mporpamma orobpeHa Ha

y4aeOHBIIT rog

‘ Iporexon 3aceanms Kadenpsr No or roja

‘3aBez[yfomnn Kadempoit

[Paboyas mporpamma ono6pena Ha

yueOHBIH rox

‘HpOTOKOJI 3acenanus Kadeapnr No oT rojaa

3aBez[y101uHH kadbenpoi

Pa6oqa;1 Iporpamma oxobpeHa Ha
| .

YUCOHBIH roj

[IpoTokoxn 3acenanus Kadenpsr Ne oT _ | roga

3asenyromuii kadempoit




