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1. IEJHA OCBOEHUS TUCHUIIIUHBLI

Hemsimu  ocBoewnst  mucummmmasl  «Dusukay  sBIseTCs obecrrevenne  Oyyiero
crienuanucTa HaydyHol (Qusudeckodt 6azoii, Ha KOTOpOH B BBICHIEH TEXHMYECKOH MIKOJIE
CTPOMTCsI OOLUCHHIKEHEPHAS B CIICHMATBLHAS MOArOTOBKA. 110C/Ie10BaTe IEHOE H3y4YCHHE (PU3HKH
BbIpadarThiBaeT crenuduyeckuii MeToa MBIILICHUS, (usnyeckyio uMHTYHIHMIO, KOTOpBIE
OKa3pIBAIOTCS BECbMa TIONOTBOPHBIMH M B JIPYTHX HaykaxX. CrICHHAIACTHI, TTOJTY Y BUIHE
WHUPOKOe (PH3MKO-MaTeMaTHUeCKoe 0OpasoBaHHe, MOTYT CaMOCTOSITE]IBHO OCBAaWBaTh HOBBIE
TEXHUYCCKUC HANPABJICHUS, YCIICUTHO paboTaTh B HHUX, JIETKO NEPEXOUTH OT PELICHUS OJIHWX
3allat K JIpyruM, HCKaTh HECTAHIAPTHBIC M HETPAIMLHOHHBIE MYTH, YTO OCOOEHHO BaXKHO LIS
Mpo(eccHOHaTBHOR MOOHIIBHOCTH CIIEHHATHCTOR B YCIIOBUSIX YCKOPEHHOI'O pa3BHTHS TEXHHKH.

3anauu:

¢ TcOpeTHHecKast MOArOTOBKAa B OOJACTH (M3MKH, MO3BOJSIOMAS OYIyLIHM HHXKEHEepaM
OPHCHTHPOBATLCS B TI0TOKE Hay9YHOH M TeXHHYECKOH MH(OpPMAnuu u obeciieunBaromas
UM BO3MOKHOCTE HCIIO/Ib30BAHNS HOBBIX (DM3WYSCKUX IPHHIMIIOB B TeX 006JacTsAX, B
KOTOPBIX OHM CIICUHATAZHPYIOTCS,

* (QopMHpPOBAHHE HAYYHOTO MBIIUICHHS, B YaCTHOCTH NPaBUJIBHOTO TIOHUMAHHUS TPaHMI
MIPUMCHUMOCTH  PA3JInYHBIX  (DU3HYECKUX MOHATHH, 3aKOHOB, TCOPUH M yMeHHS
OLCHHUBATE  CTCTICHb  JIOCTOBEPHOCTH  pe3y/bTaTOB, MOJYYEHHBIX ¢  IOMOIIBIO
IKCTICPUMCHTAIIBHBIX HJIH MATEMATHYECKHX METOJIOB HCCIIEI0BAHUS,

® BBIPabOTKA NPHEMOB M HAaBBIKOB pEIICHHIL KOHKPETHBIX 3aJia4 W3 pasHbIX oOjacrei
(pH3MKHM, TOMOTAIOMMX CTYCHTAM B AaTbHEH M peuraTh HHKECHEPHBIE 3a/1auH,

¢ O3HAKOMIICHME CTYJCHTOB C COBPEMEHHOH HaywHO anmaparypoii u BBIPA0OTKA y HHX
Ha9a/IbHBIX  HABBIKOB  [POBEICHHS OKCIICPUMEHTANIBHBIX HAYUHBIX HCCIIEI0BAHMIA
PasIMYHBIX (PU3HUECKHX SIBJICHUN U OLIEHKH NOTPENTHOCTEH H3MEPEHUIA.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Hucumnmna «Dusnka» 0THOCHTCS K 06s3aTeIbHON YacTH y4eOHOro 1iaHa.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHMSI 1O JAUCHHUILVIMHE

ﬂnaHpremmc PE3yIbTATHI 06}"]6HHH o JTUCHHIIIHHE, COOTHECEHHBIE C IJIAHUPYCMBIMH

pesynbrataMu  ocBoenuss  OITOIl  (kommereHummsiME W WHIHKATOpaMW  JOCTHIKEHHS
KOMIIETEHITHIA).
Dopmupyembie [Inanupyemeble pesynbrarsl o6yueHus no AMCLUMILIHHE, B Haumenosanue
KOMIIETeHLMH COOTBETCTBUH C MHAHKATOPOM AOCTH/KEHHS KOMIETEHLHH OLEHOYHOT0
(kox, conepxanne Muaukarop Pesynbrarer 08yuenuns no gucumnimne cpeactsa
KOMIIETEHLIH) OCTHIKEHUS
KOMTIEeTeHLIH
(k00, codepacanue
uHOuUKamopa
OIIK - 1 Crniocoben | OITK-1.1. 3unaer 061IMe GOPMBI, 3aKOHOMEPHOCTH,
dHATU3UPOBATH [pumenser WHCTPYMEHTAIIBHBIE CPEJICTBA (lJHSPIKH CHT}'&HHOHHBI
3agaqu M0JI0KEHHE 3aKOHa U VyeeT: € 3aJ1a4Hn.

NpoecCHOHAILHO
M nesaTenbHOCTH Ha
OCHOBe

MeToAbl B o01acTu
€CTECTBEHHBIX HAYK
H MaTeMaTHKH

- paboTark B KOMaHjle, 061a1aTh
CIOCOOHOCTBIO K CAMOOPTaHU3ALUH H
cam000pa3oBanmIio, paboTaTh B KOMAH e

HOJIOKEeHHH, OI1K-1.2, )
-ITPOBOJMTE SKCIIEPUMEHTHI 110

3aKOHOB M METOJOB | AHAIU3UpyeT ) g .

€CTECTBEHHBIX HAyK | 3aj1aui 3aJaHHBIM METOAMKaAM ¢ 00paboTkoi u

H MareéMaTHuKH

1podeccHoHanbHOM

aHAJIN30M HX PE3YJIbTATOB




NEeATeNLHOCTH Ha
OCHOBE IMOJI0KEHHH,
3aKOHOB M METO/I0B B
obnacru
€CTECTBEHHBIX HAyK
W MaTeMaTHKH

Brnaneer

CMOCOOHOCTHIO HCITOJIB30BATH
COBpEMEHHBIE HH(POPMALHOHHBIE
TEXHOJIOTHH, TEXHHUKY, TPHKIIAIHEIE
MPOrpaMMHBIE CPEICTBA TP PELICHUH
3a/1a4 NpoeCcCHOHATLHON AeATEIbHOCTH

OIIK - 2 Cnocoben | OI1K-2.1. 3HaeT Qu3HUECKHe OCHOBBI, OCHOBHBIE TecroBrie
thopmynposats Dopmysmpyer 3AKOHBI M TTOHATHS (PUIMKH. BOITPOCHL.
sajlavn 3aja4u Ymeer: 3anaun.
Elpod)eccuonanbﬁo npodeccHoHaNBHON | _ M3MEPSTh (DU3HYECKUE BETHIMHBL
S ACETSIVRRCIA Ha | JESISIHOCTHES | 06pabaThlBaTh pe3y/bTaThl H3MEPEHHA,
OCHOBE 3HAHUH | OCHOBE 3HAHHH,
- CTpOUTh rpaduKH,
NPOGUIBHBIX MpoeccHoHaNbHBIX o N o
pasienon pazzenos *YPPMEDUNIL POSTIBIST,
'3
MaTeMaTHUYeCKHX M | Matemarnueckux i | BOCTIPHHHMATh MH(GOPMALHIO K aHATH3Y,
CCTECTBEHHOHAYYH | eCTeCTBEHHOHay4yHpl| CAMOCTOSTCIIBHO YBUACTH CICICTBHA
bIX JUCUMIUIHH | X IUCUHUTTJIHH CCbO]JMy’I[HpOBaHHOFO pe3yneTara, genars
(Moaynei) (MonayJteit) BBIBO/IBI.
OIlK-2.2. Brmaneer ocHOBHBIMH NTpHeMaMu
Hcenonssyer 00paboTKHM U npe/IcTaBIeH s
HpoGubHbIe IKCIIEPUMEHTATBHBIX JIAHHBIX
paszessl
MaTeMaTHYeCKHX U
€CTEeCTBEeHHOHAYYHbI
X TMCLMILTHH
(Momyneit)
4. OBLEM U CTPYKTYPA JUCHUILJIMHBI
TpynoeMKoCTh IMCIMTUIHHBI COCTABIISET 7 3aUeTHBIX CIUHMIL, 252 YaCoB.
Temaruuecknii nian
dopma o0yuenust — ounasi
KonrakThas pa6ora Dopmbl
ofyuaroLmxes TEKYLIEro
C MeJarorHyeckum KOHTPOJIA
& paboTHHKOM 5 YCIIEBAEMOCTH,
3 - » z dbopma )
B g = 5 S = | IPOMEXKYTOUHOM
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1. Mexanunka 1 14 6 6 3
1 Kunematuka  nocrynarenbioro | 2
ABWKEHUS
2 Kunemaruka BpalaTe1LHOTO 2 2 2 2 1
JBHKEHUSA —
3 Junamuka HOCTYNATENBHOIO 3 2




JBHIKEHHA

CTPOEHHH aToMa

4 Junamuka BpaLLATeIbHOTO 4 2 2 2 1
JBHIKEHHUS
5 3aKOHBI COXpaHEHHS. 5 2
6 DIeMEHTbI MEXaHWUKM KMIAKOCTEH 6 2 2 2 1 Peittunr-
U raszos KoHTposb Nel
7 DJeMeHTBl CreuuanbHOH TeopHH 7 2
OTHOCHTEJIbHOCTH
2 OcHoBBI MOJTEKYJISIPHO#H 14 8 8 4
(M3HKH M TEPMOITMHAMHKH
8 MonekyispHo-KHHeTHUeCKas 8 2 2 2 1
TEOPHA ra3oB
9 DneMeHTBbI K/IaCCHYeCKOH 9 2
CTaTHCTHKH
10 | PeanbHble rase 10 2 2 2 1 Peiitunr-
KOHTPOJ/Ib No2
11 | Cpoiicta skuukocteii. CpolicTsa 11 2
TBEpIbIX TeJl.
12 | DaemenTsl GusHuecKoi KHHETHKH 12 2 2 2 1
13 | ITepBoe Hauaso TepMoaMHAMHKH 13 2
14 | Bropoe Hayaso TepMoaHHAMUKH 14 2 2 2 1
3. DIIeKTPUYECTBO M MarHeTH3M 16 4 12 2
15 | DnemenTsl TEOPHH MoJIs. 15 2 ]
Hanps:xennocrs
3EKTPOCTATHYECKOrO  Monis B
BaKyyme
16 | TToreHuman s1eKTpocTaTHYECKOrO 16 2 2 2
MoJIs
17 | Muonextpukn B snexrpuueckom 17 2 1 Peiitunr-
rnose KOHTpOJb No3
18 | Tlposonuukn B smekTpUyeckoM 18 2 2 2
1noje
Bcero 3a 1 cemectp: 1-18 36 18 18 9 Ox3amen(27)
1 [locTosHHBIi 21eKTpUyecKHii TOK 1 2 2 2
2 MarunurHoe 11osie B Bakyyme 2 2 2 2
3 MaruuTtHoe rose B BewecTee 3 2 2 2
| 4 | DeKTpOMarHUTHas HHAYKLHASA 4 2 2 2
4. Konebanus 1 BOJIHbI 8 8
5 Mexanuyeckue kosebanus 5 2 2 2
6 Mexanuyeckue BOJIHbI 6 2 2 2 Peiitunr-
KOHTpOsb Nel
7 DnieKTpoMarHuTHele KollebaHus 7 2 2 2
8 DJIEKTPOMATHUTHBIE BOJTHBI 8 2 2 2
5. OnrHka 8 8
9 ['eomeTpuueckas onruka 9 2 2 2
10 | Murepdepenuns ceera 10 2 2 2 Peiitunr-
KOHTpoJIb No2
11 | JIndpakums ceera 11 2 ) 2
12 | Tonspusaums u AMCriepcus cpera. 12 2 2 2
6. KsanroBas ¢usuka 12 12
13 | Tenmoeoe usnyuenue. Kpantopas 13 2 2 2
NpHpoja cBeTa )
14 | Ctpoenne atoma. Teopus Bopa 14 2 2 2
IS | DneMeHTbI KBAHTOBOH MEXaHHKH 15 2 2 2
16 | Corpemennble npencranenus o 16 2 2 2




17 | 3oHHas Teopus TBEpABIX TeN 17 2 2 2 Peiitunr-
KOHTpOJib No3
18 | Crpoenre M CBOMCTBA ATOMHBIX 18 2 2 2
anep. PannoakTHBHOCTD.
SAnepHoie peakLHy.
DJIeMEHTAPHbIE YaCTULIbI
Bceero 3a 2 cemectp: 1-18 36 36 36 | Dk3ameH(36)
Hannume B nucunnnmne KIT/KP
Hroro no aucuuniuue 1, 72 18 54 63 | Dx3amen(27)
2 Dx3ameH(36)

Cojepranne JEKIHOHHBIX 3AHATHIA 110 IHCHHILTHHE

Pasnen 1. Mexanuka

Tema 1. Kunemarnka noctynarensHOro JBUKEHHUS

Conepxanue Tembl. HekoTopbie CBeeHMs M3 MaTeMaTWkd. Poib MaTeMaTHKH B
u3yueHun Qpusnku. Oynkuun un ux npoussoxusie. Murerpuposanue. O cMbice MIPOU3BOHOM H
WHTCTpalia B TIPUIOKEHHH K (DH3MYECKMM 3amavam. DIEMEHTBI BEKTOPHOW —asreOphi:
ONPE/IC/ICHAE  BCKTOPA, CIIOKEHHE BEKTOPOB, YMHOKEHHWE BEKTOPOB, M (epeHIrpoBaHme
BCKTOPHBIX BemuunH. Jlnpdepentmaibibie ypaBHeHHs. DIeMEHTAPHbBIC CBEICHHS M3 TEOPHH
BEPOATHOCTH. KMHEMaTHKaA Kak paszell MexanHnKi. MexaHudeckoe JBHKEHWE Kak npocreiinas
$opma aBuKerNs MaTepun. MartepuansHas Touka (vacthua). CHcTeMa OTcuera. Nuepumnanbhbie
cacrembl  orcuera. Paamyc-ekrtop. Ilpunumn orHocutensHocTH [anmmes. Tpaexropusi.
IlocrynarensHoe JiBHKeHHE TBEpIOTO TENA.

Tema 2. Knnemarnka Bpaiate-HOro IBHKEHHS

Conepxanne Tembr. Pammyc kpususuel tpaektopun. Jlnueiinas CKOPOCTh ¥ JIMHEHHOE
yekopenue. TaHreHunaIbHOE 1 HOpMaTbHOE yeKopeHHst. CBA3b MEX1y JTHHEHHBIMH 1 YTIIOBBIMH
KHHEMATHUYECKUMH BETHIHHAMH.

Tema 3. JlnnamMuKa mocTynaTesHOro IBHKCHHS

Conepxanne tembl. JlMHaMHMKa KaK pasiell MEXaHHKH. IlepBoiit 3akon Heiotona u
NOHATHE HHEPIHATBHOH CHCTEMBI oTcueTa. Bropoit 3akon HbiOTOHA M MOHATHE CHIIBI, MACChl H
HMITy/Ibca. YpasHenne aprkenus. Tpernit 3akon HpioToHa W mpegens! ero TIPUMEHUMOCTH.
Hewnepunanenbie crucremsr orcuera. AGCOMIOTHBIE H OTHOCHTE/IBHbIC CKOPOCTh U YCKOpPEHHE.
Cribt uneprnn. LlenrpoGesxnas cuma. Cria Kopnommca. Cucrema marepraiibHbix Touek. Llentp
MHEpUMH (IeHTp Mace). Teopema o IBHIKEHHH LEHTPAa HHEPLHH.

Tema 4. Jlnramuka BpainaTebHOro ABHKEHUS

Coneprcanne Tembl. [ToHsTHE aGCOMOTHOTO TBepAOro Teda. MoMeHT chibl. MOMEHT
ummynbea. Moment wnepumu. Teopema Illteitnepa. VpaBHeHHE MOMEHTOB (cBsI3b MOMeEHTA
UMIyJIbCa ¢ MOMEHTOM CHIIBI). VYpaBHeHHE BpAIIATETBHOIO JBHXKEHMS TBEPAOrO Teja
OTHOCHTEJIBHO HENOABIXHOM OoCH. KHHeTHWeckas JHeprusi BpAINAIOIIErocs TBEPAOTO Teja.
['upockormuecknii o pexr. CBoGoxHBIE OCH.

Tema 5. 3akoHb! coxpanenns

Conepxanne TeMbl. 3HaUYeHHE W CONEPIKAHNE 3AKOHOB COXpaHCHHs B MEXaHUKe. 3aKOoH
COXpaHCHHs wuMITynbca. OMHOPOIHOCTE TPOCTPAHCTBA. PeakTHBHOE IBIKEHHE. 3aKOH
COXpAHCHHUsT MOMeHTa nmmynbea. Msorpomust mpoctpancra. PaGota, Heprus, MONIHOCTS.
CBsI3b MeX/Ty MOTEeHIMANBHOM SHeprueii # ciiIoi. [IOHITHe CHIOBOTO TIOJS. KonceppatusHsle u
HCKOHCCPBATHBHBIC CHIIbL. 3aKOH COXPAHEHWsS JHEPTHH B MeXaHHke. OJHOPOIHOCTH BPEMEHH.
KoHcepBarnsHast u quccunartusHas cucTeMsr.

Tema 6. DieMeHTBI MEXaHUKH KHAKOCTEH U ra3oB

Coznepxanne Temer. OGiime CBONCTBA XHUAKOCTEH W rasos. YpaBHEHUE JBIKCHHS B
hbopme Diinepa. Ilome ckopocreil, nuEMKH W TPYOKM TOKa, VYpaBHEHHE HEPa3pPBIBHOCTH,
Ypasrerne bepuymm. CucTema ypaBHeHMH Ta3oMHAMMKH. BS3KOCTS. Teuenne BszkoOM




Kukocetr. @opmyiia [lyaseitns. JlamusapHslil u TypOyIeHTHBIH PEKUMBI TEUSHMS. [lnpkyssinus
ckopoctH. [loTeHumnaneHoe W BHXpeBoe [BHKeHUS. JBMIKEHHWE Tel B IKHAKOCTSX M a3ax.
Teopema XKykosckoro.

Tema 7. DneMeHTHI clIenHaTBHON TEOPHH OTHOCHTETEHOCTH

Conepxanue Templ. [IpHHIMN oTHOcHMTenbHOCTH DiiHInTeltHa. Polb CKOPOCTH CBETa.
Ilocrynar mocrosrersa ckopoctn cBera. [IpeoGpasosanus Jlopenna. Jlopenueso COKpalleHue
ATMHBL W 3aME/UICHNE BpeMeHH. PersTUBHCTCKME ummynbc. B3auMOCBS3b Maccel ¥ SHEprum.
Hedexr mace. Dneprus cBasu. COOTHOLICHHE MLy TIOTHOM YHEPIHel H HMITYITBCOM YaCTHITBL.
['panniia npUMEHHMOCTH KJIACCHUECKOi (HBIOTOHOBCKOIT) MEXaHUKH.

Pasznien 2. OcHOBBI MOJIEKYIISIPHOM (DH3UKM U TePMOIHHAMHUKH

Tema 1. MostekynsipHO-KHHETHYECKAS TEOPHS TA30B

Conmepxanue Tembl.  OCHOBHbBIC [ONOXKEHHSI MOJECKYISPHO-KHHETHYECKOH TCOPUH
BewecTBa. MHKpO- 1 MakpococTosHus cHCTeMbl. Makpockonudeckue mapametpsl. [loHsTie
HICATBHOTO rasa. MOJeKy ISIpHO-KHHETHYECKOe TOJIIKOBAHHE TeMIepaTypsl. UMcio crereHeit
cBOOOBI MOJICKY/Ibl. BHYTPEHHSSI JHEprHsi MICAIBHOIO rasa. 3aKOH paBHOPACIpE/e/eHNUs
PHEPIHH 10 CTereHsM cBOoOObI. JlaBieHne rasa ¢ TOYKH 3pEHHS MOJIEKYJISIPHO-KHHETHYECKO#
Teopnn. OCHOBHOE YpaBHCHHE MOJICKYISPHO — KHHETHYECKOH Teopuu. YpaBHEHHe COCTOSHHSA
HACAIBLHOTO Tasa (ypaBHenue Kianeiipona — Menjieneesa) .

Tema 2. DnemeHTHI KJIaCCHYECKO CTATHCTHKH

Conepxanue Tembl. J[MHaMHYeCKHE M CTATHCTHYECKHE 3aKOHOMEPHOCTH B (pHU3HUKe.
Crarrerndecknii Meton wccnenoBanus cucreM. DazoBoe HPOCTPAHCTBO, (azoBasi TOuYKa,
dasoBas sueiika. [lomstre o Qynkuum pacnpenenenns. CTaTHCTHUECKOE yCpEIHEHHE.
Pacnipejienienne MakcBemna (pacripesie/ieHHe MOTEKYIT 0 aGCOMIOTHBIM 3HAYCHUSIM CKOPOCTH).
Cpenrne ckopoctu Mosiekys. bBapomerpuueckas (opmya. Pacnipeniesienre  Bonsnmana.
Pacnipenienenne Makcseiia — Bonbimana,

Tema 3. PeanbHble rassl

Conepxanne Tembl. CHIIBI MEXMOJIEKYISIPHOTO B3aMMOJEHCTBHS B Ta3ax. YpaBHeHue
Ban-nep-Baansca. M3orepmbl peansHoro raza. MeracTaGuiIbHBIE COCTOSHMSL. Kpurnueckoe
cocTosiiue. BHyTpeHHsist sHeprust peaibHOTo rasa. dddext Jhxoymst — TomcoHa. CKUKEHHE Ta30B
W MOTTYYCHHE HU3KHX TEMIIepaTyp.

Tema 4. CpoiicTBa xukocten

Coneprkanue Tembl. XapaKTepHCTHKA JKHIKOTO COCTOsIHHS. CTPOGHWE IKHAKOCTEH.
biaxkunit nopsiok. IloBepxHocTHOE HaTskeHHe. CHIlbI, BO3HMKAIONHE Ha KPHUBOH MOBEPXHOCTH
kuikoetn. Gopmysa Jlannaca. Yenosust paBHOBECHS HA TpaHWIE IBYX cpen. KpaeBoit yroi.
CwmaunBanne. Kanunsipasle senenus,

Tema 5. CgoiicTBa TBEpABIX TE

Conepxanne Teme. AMopHBIe 1 KpucTammueckue Tena. Kpucrammyeckas peleTka.
JHaneunit nopsytok. Yupyras u  nuactudeckas nepopmanmmn. 3akoH I'yka. Jledextsl B
KpucTa/U1ax. ACHIKHe KpHCTAITBL.

Tema 6. DiieMeHTHI QU3NIECKOM KHHETHKH

Conepxanne Tembl. TToHSTHE CTONIKHOBeHWs. YTIPYroe M Heylpyroe CTONKHOBEHHS,
Ilpuuensnoe paccrosinue. Paccesnue uactui. Cpemnsisi JUtHHA CBOGOIHONO npobera. [Tpunimn
JETAJILHOTO PAaBHOBECHS.

Honsitne o ¢usmueckoii kuHetnke. HepaBHOBECHBIE CHCTEMBL Bpems penakcanuu.
Ssnenns neperoca. lnddysus. Kospdumuent muysun. TeronposonrocTs. Kosddumment
TETIONPOBOAHOCTH. BsiskocTh (BHyTpeHHee Tpenue). Koodduiment Bsskocrn. JlunaMuyeckas u
KMHEMaTH4ecKast BSI3KOCTh.

Tema 7. IlepBoe Hayasio TepMoHAMHKH

Conepxanne  TeMbl. CraructHyeckuii " TEPMOJIMHAMUYECKUH  METOJIBL
Tepmommnamnueckas cucrema. TepmomuHamMmuyeckuit nponecc. OCHOBHbIE TePMOITMHAMHYECKHE
TIOHATHA:  BHYTPCHHSS OHEPrusi, pabora, Temiota. @DOpMYyJIHPOBKM [EpPBOro  Havana
TEPMOIMHAMUKH. YPaBHEHHE IEPBOTO HAYaNa TEPMOAMHAMUKHA. TerIoeMKOCTh. 3aBHCHMOCTS



TEMJIOEMKOCTH MICAILHOTO Ta3a OT BMja nponecca. Popmysa Maiiepa. Pa6ora, cosepmaemas
Fa3oM IIpa  m30mponeccax. IHTamblus (TeroBas (yHKIMs). AmMabaTHIeCKHIt Tnporecc.
TennmoémkocTh TBepBIX Tl

Tema 8. Bropoe rauasno repmoaunamuku

Conepxanne Tembl. PaBHOBecHbIe HEPaBHOBECHBIC COCTOSHUS cUcTeMbl. OGpaTuMbIe
M HeoOpartnmble Tponecchl. Kpyrosoit mpouece (aukm). DopMyTHPOBKH BTOPOro Havana
TepmonHamMukn. Ilukn Kapuo w ero KIIJI mist mueassHoro rasa. TerioBbie JBUTATENH H
XoloauibHbIe  MamuHBL  Makcumanehbiit  KIIJ]  terutoBoro  jneuraress. DHTPOIHSI.
CrartucTuyeckuii Bec (TepMOIMHAMHYECKAS BEPOATHOCTB). 3aKOH BO3PACTAHUs SHTPOITHH.
CraTHCTHYECKOE TOKOBAHHE BTOPOTO HaYyajla TePMOJIUHAMUKH.

Pazgen 3. DnexrpuyecTBo M MarteTHMm

Tema 1. DnemenTsl Teopun mosst

Conepxanne tembl. CKatspHble u BCKTOpHBIE 1oJIst B (usnke. ['pamueHT ckanspHOro
nosst. JIMBEPreHInst BEKTOPHOrO TOJIS. Porop BektopHoro moms. Onepatop I'amuibToHa
(oneparop «nabna»). Oneparop Jlamnaca («rarracuan»). Hekotopele nuTerpabHbie TEOPEMBI.

Tema 2. HanpsKeHHOCTB 3JIEKTPHYECKOr0 IO B BaKyyme

Conepxanne TeMbl. DIeKTPHUYECKHI 3apsi. CoXpaHeHHWe W MHBApHAHTHOCTH 3apsija.
Jluckpernocts 3apsinia. 3akon Kysona. ITorsTre JJIEKTpOCTaTHYeCKOro 110751, CHITOBBIE THHHM
(TMHUM  HanpskeHHOCTH).  lpuHImm CYNCPIIO3UIIMK  3JIEKTPOCTATHYCCKUX [1oseit. [loTok
BEKTOpa HanpsokeHHOCTH. Teopema I'aycca juts anektpocratnyeckoro mons B Bakyyme u eé
CBsA3b C 3aKOHOM Kynowna. Jlnpdepenimansuas dopma Teopemsl ['aycca. IIpumenenue Teopemsr
["aycca s pacuera moneii.

Tema 3. TloTeHmman aseKTpocTaTHYECKOTO OIS

Conepxanue  TeMsl. PaBora cun snexrpocrarmueckoro  mous. [upkynsius
HANPSDKCHHOCTH  JJICKTPOCTATHYECKOTO 1os. PoTOp HanpshkeHHOCTH JICKTPOCTATHYECKOTO
nossg.  IloTteHumansHocTh (KOHCEPBATHBHOCTB)  HJIEKTPOCTATHYECKOTO  TIOJIS. [Torenumann.
PasnocTs notennmanos. Cesise MEXKIY MOTCHIMATIOM U HANPSKEHHOCTBIO 3JIEKTPOCTATHYECKOTO
nons. Vpasuenue Jlanmaca. DnekTpuueckuil IUTIONS. ODNEKTPUYCCKHH MOMEHT  JIHTIONS
(munonbHelt  MomenT). IloTeHuman wu HANpSOKCHHOCTD 1011 JUmois.  MomeHT ¢,
ACHCTBYIOIIMH HAa JMIIONE BO BHELIHEM JJICKTPUYECKOM  TI0JIe. DHeprus JMIois B
INIEKTPHYECKOM T10JI€.

Tema 4. JInonexTpuku B o7eKTPHUYECKOM T10JTE

Conepskanne temsl. CBOGOIHBIC U CBS3aHHbIE 3apsjibl B BetecTBe. CTOPOHHME 3apsi/bl.
lHonspubie n  Henomspusie Monekynel.  Tunsl  muanexrpuxos. Mownuas, JJIEKTPOHHAS |
OPHEHTAllMOHHas nogpusaiuy. [lospusyeMocTs MoseKyIbL. lHonsipusoannocTs  (BekTop
nossipusanun). OAHOPOJHAs W HEOHOPOJIHAS nojspusanny. CBA3b MOJSAPU30BAHHOCTH C
OBEPXHOCTHOH TJIOTHOCTBIO MOMAPH3ALMKOHHOTO 3apsia. JusriekTpudeckas BOCHPHAMUYHBOCTE
BeluecTBa W e€ 3aBHCHMOCTE OT Temmeparypbl. Teopema [aycca mis JIEKTPHYECKOTO 10T B
AMIJICKTPUKE.  DNIEKTPHYECKOE CMeIeHHe (37eKTpHYECKass HHAYKITHS) B JU3IEKTPHKE.
Jmonexrpudeckas nponunaemMocts cpesibl. Berancienne HAIPsHKEHHOCTH 3JIEKTPHYECKOTO OIS
B JMOJICKTPUKE. ['paHWYHbIC YCIOBHS JUIS 5MEKTPHYECKOTO MOJNS Ha rpaHuIe pa3jena
TAMDJICKTPHK — IMOTIEKTPHK . CerHeTos/IeKTPUKH.

Tema 5. IpoBoHuKH B 91eKTpHYECKOM TTOTE

Conepxanne Temel. Pacnpenesnenue 3apsZioB B MIPOBOJAHMKE. DIIEKTPOCTATHIECKOE T10JIE
BHYTPH M CHApYXH TPOBOJHHKA. I'paHMYHBIC YCIIOBMS HA TPAHHMILE “IMIPOBOJHHUK-BAKYyM”,
OJIeKTpHYeCKHe CcBOCTBA MpOBOASMICH 060J109KK. DJIeKTpocTaTHYECKas  3aluTa, Meron
H300paxkeHuit. I'paHnuHBIe YCIIOBHS Ha TPaHUIE “TIPOBOIHHMK-THIIEKTPUHK . DNEeKTPOEMKOCTE
YEIMHEHHOTO MPOBOIHUKA, CHCTEMBI POBOJIHUKOB M KOHJICHCATOPa. DJICKTPHYECKas YHEpPrus
CHCTEMBI TOYUCUHBIX 3aps0B. DHEPrHus 3apsKeHHOTO MPOBOJIHUKA, CHUCTEMBI MPOBOJHUKOB W
KOHICHCATOpa. DHEPrus  JIEKTPOCTATHICCKOrO Toms, OObEMHas INIOTHOCTE ~ SHEPIHU
3NEKTPOCTATHYECKOTO TTOJISI.

Tema 6. IlocTostHHBIN 2meKTpHUecKnil TOK



Coneprcanme Tembl. XapakTepUCTHKH HJIEKTPOCTATHYECKOTO TOKA: MIOTHOCTH TOKA.
CHlla TOKA. YCIIOBHE CYIIECTBOBAHMS HIEKTPHYECKOTO TOKA. CroponHue cuibl. Pasnocts
MOTCHLMAIOB,  HallpskeHne, onexkTpoasmkymas cuna (DJIC). Kiaccnueckas snexTpoHHas
TeOpHsl  JJICKTPOMPOBOAMMOCTH  MeTaioB.  3akowel Owma wu  Jxoyns-Jleana B
mupdepentmansHoit Gopme. 3akorbr Oma Jbkoyns-Jlenna B uHTerpaibHO# (opme. 3akoH
Oma st HeotHOpoIHOTO yuacTka nenu. IIpasuma Kupxroda. Henocratounocts Knaccuueckoii
3JIEKTPOHHOM TEOPUN 3JIEKTPOIIPOBOAMMOCTH.

Tema 7. MaruutHoe moste B Bakyyme

Conepxanne tembl. 3akoH AMmriepa. MaruuTHas WHAYKL#S. 3aKkoH Bro — Casapa (3aKoH
bruo — Casapa — Jlannaca). TIoHsITHE MArHHTHOIO TOJISL. IIprHIHUIT Cyneprio3uuuy MarHUTHBIX
nonet. Cuia Jlopenua u cuia Ammepa. BHTOK ¢ TOKOM B MAarHHTHOM mojte. MarHuTHBIH
MOMEHT. MOMEHT cui1, AeHiCTBYIOLMI Ha pamMKy ¢ TOKOM BO BHEIIHEM MATHHTHOM IOJIe.
MaruutHoe 1oMe NpPSMOIHHENHOTO M KPYrOBOTO TOKOB. Lupkynsnus BekTOpa MarHUTHOM
MHIYKIMK. 3aKOH TIOJIHOTO TOKa (TeopeMa O LMPKYISUMH HHIYKIHH MArHHTHOIO nonst) B
Bakyyme. [Ipumenenne 3aKkoHa 1OJIHOTO TOKA JUIsi pacyeTa MArHUTHBIX HoTel. MarHHTHOE Mojie
JUTHHHOTO COJICHOMZA W TOpouaa. MarauTHOe B3aMMOJIEHCTBHE TOKOB. EJIMHHMIA CHIIBI TOKA —
amriep. Buxpesoe mone mBmkymrerocs 3apsjia. VHBapHaHTHOCTB SIICKTPUYECKOTO 3apsijia.
MarauTHoOe 1oJie KaK pejsiTHBHCTCKHMI yddekr.

Tema 8. MaruuTrOe nose B BerecTse

Conepxanne Tembl. [loHSTHE MarHHTHOrO MOMEHTa aToMma. Mukpo- u MakpoTokw.
Monekynspabie  Tokn.  HamarHuueHHOCTH (BEKTOp ~ HAaMarHU4YWMBaHus). MaruutHas
BOCTIPHAMAHBOCTD BEIICCTBA M €€ 3aBUCHMOCTD OT TEMIIEPATYpbl. 3aKOH MOIHOrO ToKa (Teopema
O HMPKYJALMH HANPSHKCHHOCTH MarHUTHOI'O T0JIs) B BemlecTBe. HanpsmkEHHOCT MArHUTHOTO
nois B BewmecrTse. MarHuTHas MpoHMIAaeMOCTh cpembl. MHIYKIHMS MArHMTHOTO mOs B
BeleCTBe. I'paHn HbIe yCITOBHS JUI MArHUTHOTO TIOJIS HA TPAHUILE pasjienna 1Byx cpen. Tursl
MaraeTHkoB. Touka Kiopn. Jlomensl. Kpusas HaMarHHumuBanmus,

Tema 9. DnexrpoMarnuTHAsS HHIYKIWMS

Coneprxanue Tempr. Onpir ®apaes. MarHuTHBIA TTOTOK. OJIC unnykuu. OCHOBHOM
3aKOH  SNICKTPOMArHUTHOH HMHAYKUMM (3akoH Dapazest). BBIBOX OCHOBHOTO 3aKOHA
SJICKTPOMAarHUTHOH MHIYKIMH W3 3aKOHAa COXPAaHCHHMSl OJHCPIMH, a TaKKE HA OCHOBE
JJNEKTPOHHOH  teopun. [lpasuno Jlewua (3akon Jlenma). Ssienme CaMOMHIYKITHH,
MuaykrusHOCTE. MBIYKTHBHOCTD JUTHHHOTO colleHOMaa. TOKM 3aMbIKAHUS 1 pa3sMBIKaHUs! LETTH.
SlBenne B3amMHON WHIyKIMH. Bsawmuas MHAYKTHBHOCTb. DHEPIUsi MarHUTHOTO IIOJIS.
OObEMHAs MIIOTHOCTE YHEPIHH MATHUTHOTO TIOJIS.

Pasznen 4. KoneGauus u BoTHE

Tema 1. Mexannueckue koneGanms

Conepxanne Temsr. CBoGOHBIE (COGCTBEHHBIE) 1 BBIHYXKJICHHBIE Konebaunus. [lonsTue
00 aBroxonebanusx. Jluddepernmansroe YPaBHEHHC TapMOHMYECKHX KoJeOaHuii W ero
pemenne. XapakTepUCTHKH TapMOHMYECKMX KojeOanmuit. IloHsTHE O rapMOHHYECKOM |
AHTApMOHMYECKOM — ocumiuiaTope.  M30XporHOCTE  KomeGaHMil. DHeprus rapMOHHYECCKHX
Konebanni. CloXKeHHe OIMHAKOBO HAIpPABICHHBIX (CKaJISIPHBIX) TAPMOHMYECKHX KOJIeOaHHIA.
Meron sexroproit nnarpammer. Brennst. CliokeHHe B3aHMHO NIEPIICHAUKYIAPHBIX (BEKTOPHBIX )
FapMoHMHecKuX Konebanmit. Ourypsl Jluccaxy. [ndpdepenumansuoe ypasHenne 3aTyXalolux
KonebaHuit 1 ero pemenue. Anepuoauueckmii npouece. YacTora KO3 OHULHMEHT 3aTyXaHus,
Jlorapudmmecknii  nexpemeHT  3aryxaHus W J0OPOTHOCTh  KONEGATENBHOH — CHCTEMBI.
Jnddepennmanboe ypapHeH#e BEIHYKICHHBIX KOJTeOAHHI 1 ero pemienne. AMimTyaa u ¢asa
MIpH  BBIHYXICHHBIX MEXaHHYECKHX KojleGaHHsX. Mexanuueckuii pesoHanc. Pe3oHaHCHBIC
kpuBble. COOTHOLIEHHE MeXTy (azamMum BBIHYKIAIOMEH CHIBI W CKOPOCTH TIPH MEXaHHYECKOM
pesonasce. CriekTp KoneGanmii, OHATHE 0 pa3IoKeHUH dypee.

Tema 2. Mexanungeckue BoHBI

Conepxanne Temsl. MexaHusm 00pa3oBaHusT MEXAaHWYECKUX BOJH B YIIPYTo# cpene.
IIpotonbrble U monepeunsie BosHbL. BonHOBOE YPaBHEHHE U €ro peuieHue. ['apMoHHYECKHe



BOJIHBI M X XapaKTePUCTHUKH. Y MapHble BOJHEL IIPHHINUI CYeprno3numy BOJIH U IPaHHIA €ro
TIPUMEHUMOCTH. Pa3oBas CKOPOCTh M AMCHEPCHs BOTH. BOTHOBOM MakeT W IpyInoBas CKOpocT.
IonsitHe o KorepentHocTH. MuTepdepenums BomH. Crosume Bomusl Dddekr Jlomepa s
3BYKOBBIX BOJIH. YIIbTpa- U HH(PA3BYKH.

Tema 3. DiekTpoMaruuTHEIE KoneOaHMs

Conepxanme Ttemel. uddepennmansioe ypaBHeHHe KoneOaHWH B KogeGaTesbHOM
KOHTYpe W ero pewenue. JupdepenunanbHoe ypaBHCHHE 3aTyXAOMMX 3IEKTPOMArHUTHBIX
koneObaHnii ¥ ero pemenne. Yactota M KOI)OHUMEHT 3aTyXaHHs HIEKTPOMArHATHOIO
koneOanust.  Jlorapudmuueckuit  gekpeMeHT  3aryXxaHms M J06POTHOCTB KOHTYpa.
JAnddepenumansroe ypaBHEHNE BBIHYKICHHBIX 2JIEKTPOMArHHTHBIX KoJieGanuil 1 ero peleHue.
AMiuTyia ¥ (dasa npH  BBIHYXKICHHBIX JJIEKTPOMArHUTHBIX KONeOaHHSX. Pe30HaHC B
KosrebaTenbHOM KOHType. Pe3oHaHCHBIC KpHUBBIE JUIS HATIPSIKEHUs W CHJbI TOKa. IlepeMeHHblil
TOK.

Tema 4. DnekTpoOMarHUTHBIE BOJIHEI

ConepxaHue TEMBL. @apajeeBckas M MaKCBEIJIOBCKAs TPAKTOBKHM  SIBJICHUS
NEKTPOMArHUTHOM HHAYKIMH. Tok cmemmenns. DnekTpomarauTHoe nosne. Cucrema ypaBHeHHi
Makcseiuia. BonHoBoe ypaBHeRHe [Ulsi 9JIEKTPOMArHHTHOTO TOJISl M ero pemrenue. CKOpOCTb
PacipoCTpaHEHHs JICKTPOMATHHUTHBIX BOJIH B cpeiax. OCHOBHBIE CBOMCTBA JIEKTPOMATHUTHBIX
BoiH. Bekrop [llofimtunra. VMmymee snekrpomarHuTHOro moms. Msnydenwe  mmous.
HAnarpamma Hanpasnennoctd. D¢dekr Jlomnepa s ieKTpoMarHHTHBIX BomH. Illkana
3JIEKTPOMArHUTHBIX BOJIH.

Pasznen 5. Ontuka

Tema 1. I'eomeTpuyeckast ontHka

Cozepikanne TeMbl. DJEKTPOMArHUTHAs mpupoja ceeta. Ilpuaumn [ioiirenca. 3akoHbI
OTPaXCHUSI ¥ TIPEJIOMIICHHS. AOCOMIOTHBIH M OTHOCHTENBHBIM IOKa3aTeNd IPEIOMIICHHS.
[lonHoe BHyTpeHHee otpaxenne. CBeTOBOIBIL ['eoMeTpuueckas ONTHKA Kak IpeIeTbHBIH
cltyqai BOJHOBOM ONTUKH. OTNITHYECKHE HHCTPYMEHTHI,

Tema 2. Untepdepeniust ceeta

Conepxanne TemMbl. MoHOXpoMaTHYeCKHEe H HEMOHOXPOMATHYECKHE BONHbL [IpHHIT
CYNEPNO3HIIMK W MHTCHCHBHOCTD TIPH CIIOKEHWM CBETOBBIX BOJIH. BpeMEHHAS KOrepeHTHOCTE.
Bpewmsi u jumina xorepentrocTH. IIpocTpaHcTBeHHAs KOTE€pPEHTHOCT. Pajyc KOrepeHTHOCTH.
OnTudeckas mna myTd. OnTHyeckas pasHOCTb XoAa. Pacuer WHTepdepeHIMOHHOI KapTUHBI
OT JBYX KOTE€PEHTHBIX HCTOYHHKOB. [l0JI0CBI paBHOM TONMIMHBEI W PaBHOIO HAKJIOHA.
MHuorony4esast nnteppepenims. CrrocoGs! OMTyYEeHHs KOTEPEHTHBIX JTydeit. HureppepomeTpsr.

Tema 3. Jludpakuns ceera

Conmepxanne tembl.  Ilpunimmn [odirenca — ®penens. Merox 30H Opererns.
[1psivosmueitnoe  pacnpocrpanenue csera. Judpaxkims ®penens. Jndpaxius ®penens ot
KPYTIIOr0 OTBEpCTHA M Kpyrjioro aucka. Jludpakuus @PpeHens OT Kpas TOTYIIIOCKOCTH.
Conpane  Kophio. Jludpakuns ®paynrodepa or GeCKOHEYHO JUIHHHOM MPSIMOM  11IE/TH.
Jndpakumonnas pacxomumocts. Judpakuus 0T 0AHOMEPHOIH T(QPaKIHOHHON peIleTKH.
Paspematomas croco6HOCTh ONTHYECKHX HHCTPYMEHTOB. [loHsTHE 0 rosiorpaduu.

Tema 4. ITonsipusanus csera

Conepxanne Tembl. EcrecTBeHHBIH M 1oisSpH30BaHHBI cBeT. CTeneHb HOJISIPH3AITHAN.
Honsipusauus cBeTa MpH IPETOMICHHM W OTPAKEHWH. 3aKOH bpiocrepa. Ilonsipusauust npu
JIBOHHOM JtyHeripesioMineHin. OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIH yud. Omnruyeckas och
kpuctaja. Iomsiponner u nmonspusannonnbie nmpusMel. [101pU3aTOPsl ¥ AHATH3ATOPEL. 3aKOH
Mamoca. IlomyBonHOBbIe W HeTBepTHBOJIHOBBIE TMJIACTHHKH. VICKYCCTBEHHAs ONTHYECKAs
ann3oTpornusi. OnTHYecKas akTHBHOCTE Betectsa. Dddext Dapaes.

Tema 5. JTlucnepcus csera

Conepxanne TeMbl. 3aTpy/HeHHS B  HIeKTPOMATHHTHOM Teopun  Makcsesuia.
Hopmanbrast u anomansras mpucrepern. Metoss HaGoaeH s aucniepenu. [pusmarnueckuit n



JH(PAKIMORHBIN CHIEKTPbl. DIeKTPOHHAS Teopus aucnepcuu cseta. [lornomenue crera. 3akon
Byrepa. [{BeTa Teit u ciekTphI nornomenus.

Pasjien 6. KBanrtosas Qusmka

Tema 1 DiemeHTHI KBAHTOBOM OIITHKH

Conepxanue tembl. TerioBoe m3iydenue. PaBHOBECHOE H3JIydeHre. XapakTepUCTHKH
TEIJIOBOTO M3JIy4CHHUS. AOCOIOTHO YepHOoe Teno. 3aKkoH Kupxroda. 3akon Credana-
boneumana 1 sakon Buma. Pacnipenenenne SHCPIHU B CIEKTPE aOCOMIOTHO YEPHOrO Teja.
®opmyna  Panes-)xunca. Yabrpapuonerosas karactpoda. KBantosas rumotesa u dhopmyna
Ilnanka. Buemnunii gorosnexrpraeckmuii dpdexr u ero 3akonsl. oTonbl. ekt Komntona u
ero reopus. Moyens atoma Pesepdopaa. IToctynars bopa. Atom Booposa.

Tema 2 DnemenThI KBaHTOBOM MeXaHHKH

Conepxanne rtembl. ['mmoresa xe Bpoits. OKCIIEPUMEHTAITBHOE  TOTBEPKICHHE
BOJTHOBBIX CBOHCTB  MuKpowacTHIl. COOTHOIIEHHE HeonpeeenHocTel. BoHoBas byHKIMS, ee
CBOMCTBA M cTaTHCTHYeCKHMIT eMblc. HectarmonapHoe ypasHerHe [lIpennnrepa. CraunonapHoe
ypaBHenue Illpennnrepa. Yactima B MOTEHIMANBHON sMe. IIpoxoxenne wacTuupl yepes
NOTCHIMANBHBIA Oaphep. KBaHTOBBIH rapMonmyeckuit ocumiistop. Ypasuenne Ilpenuurepa
AUBL 3JICKTPpOHA B aTOMe BOZOpoJa. ['laBHOe, opOMTAIbHOE W MAarHMTHOE KBAHTOBBIE YMCIIA.
KBanTtoBanne sHeprum snekTpoHa B aTome Bonopoga. Crektp artoma Bomopona. IlpaBmio
oT00pa. OpOHUTATBHBIA ¥ MATHUTHBIN MOMEHT 21eKTpoHa. COOCTBEHHBIN MEXAHMYECKUIT MOMEHT
HUMIyJibca siekTpoHa (cruH). CHMHOBBIT MArHWTHBIH MOMEHT ekTpoHa. CrnuHOBoe M
MAarduTHOE CIIMHOBOE KBaHTOBBIC yncna. Onwit [lltepra u I'epraxa. [puxnun 3anpera [Taymm.
llepuommyeckas  cucrema  sreMeHTOR Menneneea.  Ilormomenne, crnoHTaRHOE W
HHAyLHposanHoe w3imyvenne. Jlaseper. Ilpuanwmn neiicrBus nasepos. Knaccumdeckas Teopus
TeTI0eMKOCTH. 3akon [liosonra u [Ttu., KeangTtosas Teopus TENIOCMKOCTH Difnmreiina. Teopus
Temnoemkoct JleGas. Dononbl. Boszonbl 1 (epmuonbl. TTOHSTHE 0 KBAHTOBEIX CTaTUCTHKAX
bose-Ditnmrreitna u Gepmu-Iupaxa.

Tema 3 Ocnoser husmkn aromroro spa u 9JIEMEHTAPHBIX YaCTHII.

Conepxanne Tembl. XapakTepHCTHKE aTOMHOTO sapa. Mozerm atomroro siipa. Macea u
JHCPIHS CBA3M siipa. 3aKOHBI PaJIHOAKTHBHOTO paclaja. Aunbba-, Gera- ¥ raMma-u3TydeHwHe.
SlnepHble peakiHu W 3aKOHBI COXpAHEHHs. Peakims 1eeHus siaep. Ilennas peakuus neneHus.
Peakums cuHTe3a aToMHBIX saep. IlpoGiema ynpasnsembix TCPMOSIJIEPHBIX peakimid. Bus
B3AQMMOJICHCTBHI M KIACCH(UMKALMA  JJIEMEHTAPHBIX  YaCTHIL, Metoner  perucrpanuu
JIEMEHTAPHBIX 4acTHLl. Kocmuueckne myun. YacTHIIBI M aHTHYACTHITL. Heiirpuno.

Conepxanne npakTHYECKNX 3aHATHIE 0 AMCLHILUIHHE
1 cemectp

Paszen 1. Mexannka

Tema 1. Knunemaruka nocrynare/ibsHOro IBHKeHUs

ConepikaHue TIpaKTHUECCKUX 3aHATHIL. Marepnanbras Touka (wactuua). Cucrema
orcuera. MuepumanbHble cHcTeMBl OTCHeTa. Pajnyc-sektop. TIpMHIMIT OTHOCHTENBHOCTH
lamunes. Tpaekropus. [ToctynarensHoe IBmKenne TBEPIOTO Tena.

Tema 2. Knnemaruka BpammateisHoro JBIKCHMS

Coziepxanne TpaKkTHIECKNX 3aHSTHIA, Pagnyc kpusmsubl Tpaektopun. Jluneitnas
CKOpOCTh ¥ JIMHEHHOE yckopenue. TaHreHumansHoe W HOpMasbHOE yCKOpeHust. CBsizb MexK1y
JMHEHHBIMM U YTIIOBBIMM KHHEMATHYECKUMH BETHIHHAMM.

Tema 3. Jlnnamuka nocTynaTeIbHOro IBIKEHYS

Collepikanne NPaKTHUECKHX  3aHSTHIL. [lepseiit  3akon HelootoHa ®  HOHSTHE
MHEPLMAIBHON chcTeMbl OTcyerta. Bropoit 3akon HbiOTOHa W NOHSTHE CHJIBI, Macchl H
UMITYJIbCa, Y paBHEHHE IBHOKCHHS,

Tema 4. Jlunamuka BpammaTebHOro TBHKCHIS



Cozxeprkanne NpakTHYCCKHX 3aHATHH. MOMEHT cuiibl. MomeHT mMiysbca. MoMeHT
uHepunn. Teopema [lltelinepa. YpaBHeHHEe MOMEHTOB (CBSI3b MOMEHTA HMITYIThCA ¢ MOMEHTOM
CHJIBI). Y paBHEHNE BPAIIATETHHOTO JBHKEHHS TBEPIOTO TEA OTHOCHTEIBHO HEIIOABHKHOMN OCH.

Tema 5. 3akoHbI cOXpaHeHHs

Cozeprkanne NpaKTHIECKHX 3aHATHI. 3aKOH COXpAHEHHS MMITY.Thca. 3aKOH COXpAHEHMUS
MOMEHTa UMITYJIbCA.

Pazyen 2. OcHOBBI MONEKYIISIPHON DH3UKH M TEPMOJIMHAMUKH

Tema 1. MontekynsipHO-KHHETHYECKAS TEOPHS TA30B

CozepikaHne TNpPaKTHYECKUX — 3aHSATHI. OCHOBHEIE ~ ITOJIOKCHUSI  MOJICKYJISIPHO-
KMHETHYECKOH TeOpHH BenecTBa. MUKPO- B MAKPOCOCTOSHHS CHCTEMBI.

Tema 2. Ilepsoe Havano TepMoIMHAMHKH

Coznepxkanne mnpakTHyeckuxX 3aHsTHil.  OCHOBHBIE TEPMOJHHAMHYCCKHE [IOHSATHS:
BHYTPCHHAS OHEprus, paborta, rtemiora. GOpMyJIMPOBKH MEPBOr0 Hayaqa TEPMOJHHAMMUKH.
YpaBHeHHE NEpBOTO Hadana TEPMOAMHAMHKH. TermTo8MKOCTh. 3aBHCHMOCTH TETIOSMKOCTH
HACAIBHOTO Trasa OT BuIa mponecca. @opmyna Maifepa. Pabora, coBepmiaemas razom mpw
usonponeccax. DHTanbnus (TerioBas (yHkiwms). Axuabatdueckuit mpomece. TermmoéMKoCTb
TBEP/IBIX Tell.

Pasnen 3. DileKTpu4ecTBO U MarHeTH3M

Tewma 1. HanpsiskeHHOCTB 271eKTPHYECKOT0 MO B BaKyyMe

Conepxanue mpakThueckux 3ausTil. 3akon Kysoua. IToHSTHE 37MeKTpPOCTATHYECKOTO
nosist. CHIIOBBIC JIMHAK (IMHUH HANIPSKEHHOCTH). [IPUHIIATI CYNepro3HITY 3IeKTPOCTATHYECKHUX
nomeit. TTorox Bekropa manpsukennoctn. Teopema I'aycca juis 31eKTPOCTATHHECKOTO MONS B
BaKyyme U e€ cBA3b ¢ 3akoHOM KyJoHa.

Tema 2. TloreHuman a11eKTpOCTATHYECKOTO OIS

ConmepkaHue TIpaKTHUECKHX 3aHsTHil. PaGora cun IEKTPOCTATHYECKOTO  TIOJISl,
LMpkynisiuns  HANpSOKEHHOCTH  9JIGKTPOCTATHYECKOTO  TIOJIS. Porop  HanpspkeHHOCTH
dneKTpocTaTudeckoro nosst. IlorenumanbHocTh  (KOHCEPBATHBHOCTE) AMEKTPOCTATHYECKOTO
nomst. Tlorenuman. Pasnocts motennmanos. CBs3k MeXIy NMOTEHIHATIOM H HaIpsSKEHHOCTHIO
3JIEKTPOCTATUUYECKOTO TTOJISL.

Conep:xanne 1abopaToOPHBIX 3AHATHI 110 THCIHILINHE
1 cemectp

Paznen 1. Mexanuka

Conepkanue nabopatopubix 3anstuii. JlaGopatophas pabora Ne 1-5 N3zyuenne
AMHAMUKH  BpAIlATE/IbHOTO JBIKeHHs TBepjoro tena.  JlaGoparopuas paGora Ne 1-9
Onpeesienne MOTyJist CABHTA METAILIOB METOIOM KPYTHIIBHBIX KOJIeGanuii

Paszen 2. OcHOBEI MOJIEKYIAPHOM QU3MKK U TEPMOTMHAMUKA

Conepxanue naGoparoprbix 3aHsTuit. JlaGopatophas paGora Ne 2-2 Omnpenenenune
koI dHIHEHTa BA3KOCTH KHIKOCTH W 4MC/ia PeHHOJBICA METOIOM TAJAIONIEr0 B HKHUIKOCTH
L1apuKa

Jlaboparopras paGora Ne 2-3 OmnpejiesieHne cKOpPOCTH 3ByKa B BO3AyXe W MOKa3aTes
aauadaTel BO3/LyXa METO/IOM CTOSIUEH BOITHBI

JlaGoparopras paGora Ne 2-7 Onpenenerne mnokasatens aauabars BO3JlyXa METOIOM
Knemana-JTezopma.

2 cemectp

Pasznien 3. DiekTpuuecTBO U MarHeTusm

Conepxanne nabopatopHbix 3ausTuii. JlaGoparopHas pabora No 3-1 MUsyuenme
HIIEKTPUYECKOTO T10JIs]

Jlaboparopuas pabora Ne 3-3 MocToBO# MeTO1 U3MEpeHuH

Jlaboparopras paGora Ne 3-8 M3syuenue sBleHHe HIEKTPOIPOBOIHOCTH 1 onpelesicHHe
YZICJIBHOTO CONPOTHBIICHHS METalIa

Pasnien 4. KoneGanus u BonmHbI



Coznepxanue naboparoprbix 3amstwil. JlaGopatopras paGora Ne 4-2 Usmepenue
MHIYKTHBHOCTH KaTYIIKH 10 €¢ aKTHBHOMY H PEaKTHBHOMY COTIPOTUBIICHUSIM

JlaGoparopnas paGorta Ne 4-4 Vccnenosanus sneKTpHYecKHX KoseGamuil 3BYKOBOIi
4acTOTBI C TTOMOIIIBIO 9IEKTPOHHOTO ocu/uIorpada

Paznen 5. Onruka

Conepxanue nabopatoprbix 3anstuil. JlaGopatopmas paGora Ne 5-3 Onpenenenue
JUTMHBI CBETOBOM BOJIHBI C MOMOIIBIO Koster; HeroToHa

Jlaboparopuas pabora Ne 5-5 OmpejenieHne JUIMHBI CBETOBOM BOIHBI ¢ MOMOIIBIO
JMHQPAKIMOHHOM PEIeTKH

Paznen 6. Kanrtosas usuka

Conepxanne nabopatopHbix sansitnit. JlaGoparopHas paGora 6-1 Onpenenenne
nocrossHHoN Credana-bonsimana

JlaGoparoprast paGora 6-2 MWsyuenwe BHemHero ¢orosddexta U BaKyyMHBIX
boToaIeMEHTOB

5. OLIEHOYHBIE CPE/ICTBA JIJIsI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
[TPOMEKYTOYHOM ATTECTALIUHU IO UTOTI'AM OCBOEHMUS JIUCIUATLINHBI
1 YYEBHO-METOAUYECKOE OBECIEYEHUE CAMOCTOSITEJIBLHOI PABOTBI
CTYJEHTOB

S5.1. Tekymmuit KOHTPOIBL ycneBaemocTH (PeHTHHT-KOHTPONE 1, PEHTHHT-KOHTPOITb 2,
PEHTHHT-KOHTPOJTH 3).
BOIIPOCHI AJIsI TIPOBEAEHUSA PEUTUHI-KOHTPOJISI
1 cemectp
Petitunr-kouTposs Nel

I. Mexanudeckoe ABWKEHWE Kak mpocTeiimas (opma JBIKeHWs Marephd. CHcTeMa
orcuera. Ilpunammn orxocurensHocTn ['anmmnest. [IpeoGpazosanms Tamunes. Pamuye-
BEKTOP.

2. Martepuanbhas ToYka (dacTHIA). Tpaexkropus. Pammyc KpHBH3HBI TpacKTOpHH.
JInuelinas ckopocTh ¥ JMHeNHOe yckopenue. IlocTymaTensHOe JBHIKCHHE TBEPJOro
Tela.

3. TaHreHumambHOe W HOPMaIbHOE ycKopeHHs. CBS3b MeXIy JIHHEHHBIMH 1 YTJIOBBIMH
KHHEMAaTHYECKUMHU BEITHYHHAMH.

4. llepsbiit 3akoH HplOTOHA W MOHATHE MHEPIMATBHON CHCTEMBI OTCHUCTA. Bropoit 3akon
HbroToHa ¥ 1OHSITHE CHIIBI, MAacChl U UMITYJIbca. YpaBHEHHE IBHKEHUS, Tperuii 3akon
HetoToHa 1 npejiesntbl ero npuMEeHUMOCTH.

5. HewnHepumaibHble CHCTEMbI OTCYeTa. AGCOMIOTHBIE W OTHOCHTEIbHBIE CKOpOCTH H
yckopenue. CHTbl HHEPLHH,

6. Cucrema MatepuanbHbIX TO4eK. L[eHTp MHeprmy (HeHTp macc). Teopema o nBuxennn
IIEHTPa WHEPINH.

7. Ilonsitne abcomoTHO TBepaOro Tena. MoMeHT MHEPLUHU Tena.

Teopema lreiinepa.
9. MomeHT cuabl. MoMeHT uMITy/bca. YpaBHEHHE MOMEHTOB. VYpaBHeHHE BpalaTebHOTO

JABW)XXEHUS TBEPJIOTO Tella OTHOCHTEIIBHO HEMOABHKHON OCH.

10. I'mpockonmueckwuit 3¢ pext. CBoGOHBIE OCH.

11. 3akoH coxpaHeHHs UMITYIIbCa M TpeTHil 3aKoH HpioTOHA.

12. 3aKoH coXpaHeHHs MOMEHTA UMITYJIbCa.

13. PaGota u sHeprus B MexaHuKe. DHEPrUst KHHETHYECKAs U OTEHIHATBHAS.
14. Tlonstue crnoBoro mosst. CBsi3k MEXKTy TTIOTEHITHATLHOM SHEPrHEH U CHITOM.
15. 3akon coxpaneHns MmexaHugeckoi 3HEpruy.

16. KoHcepBaTHBHBIE W HEKOHCEPBATHBHBIC CHIIBI. KoncepBaTuBHas # auccunaTuBHas
CHCTEMBI.

oo



17.
18.

3anaum MeXaHuKH KHUIKOCTEH U razos.
YpaBHeHWe Hepa3pbIBHOCTH. Ypasuernue Bepuynnm,

Peiitunr-konTposs N2

l.

A

2= O

9.

Honsitne wneansHoro rasa. MouiekyIIpHO-KHHETHYECKOE TOMKOBAHHE TEMIIEPATYPBI.
Makpockonmnueckie napamerpsi cucremsr,

BHyTpennsis  oHeprus mmeamsHOro rasa. Yucino cremeneit  cBoGombl.  3akoH
PaBHOpACIIPE/IEIIEHHs] JHEPTHH.

JlaBieHue rasa ¢ Toukm 3penms MOJICKYISDHO-KHHETHYECKON Teopun. OCHOBHOE
YPABHCHHE MOJIEKY/IIPHO-KHHETHYECKOMN TEOpHH.

YpaBHEHHE COCTOSHUS HICATBHOTO Ta3a (ypasHenwe Kianeitpona — Menneneesa).
Hunamuyeckne u cratncruyeckme 3aKOHOMEPHOCTH B (hu3uke. CraTHcTHYeCKHil MeTox
Hecienobanms cuctemel. [lonsTre o GyHkumM pacnpeseenns.,

®asoBoe npocrpanctro. Mazosas TouKa, (hazomas stueiika. CraTneTHyeckoe yCpeaHeHue.
Pacnipenesienne Makcgeria. Cpennne ckopoctu Mornexyi.

Bapomerpuueckas Gpopmya. Pacnipenenenne Bonbumana,

Pacnpenenenne Makcsea — Bosbimana.

Peiitunr-konrpons No3

Do —

bl 4

g

10.
L1,
12.
13.
14.

YpasHenue Ban-nep-Baasinca. W30TepMbI peatbHBIX rasos.

Meracrabunsroe cocrosaue. Kputnyeckoe cocrosiaue.

BHyTpennsist sHeprus peansHoro rasa.

XapaKkTepUCTHKA JKHIKOTO COCTOSHUS. BIKHuit MOPSIIOK.

IoBepxnocTHOE HaTskenne. Cup, BO3HUKAIOIIHE HA KPHBOH ITOBEPXHOCTH JKHIKOCTH.
®opmyia Jlanmaca. Cmaunsanue KalUJUTAPHBIC SIBICHUS.

[lorsitre cronkrosenns. Yupyroe n HEYIIPYTO€ CTOJIKHOBEHHSI.

[Ipunensroe  paccrosmue. OpdextuBHOoe Cceuenme paccesHus. Cpennss mwmmna
¢B0OOIHOTO 1pobera.

OCHOBHBIE TepMOIMHAMHYECKHE MOHSTHS: BHYTPEHHSIs SHeprus, paboTta, TeruioTa.
YpaBHeHMe nepBoro Hayana TEPMOTUHAMHUKH,

3aBHCHMOCTE TEILTOEMKOCTH MICATBHOIO 1a3a OT BH/Ia nponecca. Pabota, coseprmaemas
ra3oM MpH U30IpoLeccax.

Anmabarnyeckuii nporece.

OG6parumeie u HeoGparuMbie npoueccer. Kpyrosoit nponece (muxn).

Inkn Kapro u ero KITT quist wieansHoro rasa.

Hpunmmn neiictsus remosoro meurarens u XOJIOAHJIBHON MallluHBI,

OHTpOTHs. 3aKOH BO3pacTaHus SHTPOIIUH,

2 cemectp

Peiitunr-konrposis Nol

L

(%]

3akon  Kynona, Hanpsokennocets  anextpocrartuueckoro nmonst.  Ilonsthe
HICKTpocTaTiaeckoro o, [Ipunumn cyneprnosnmuu SCKTPUUYECKHX MOJIEH,

ITotok manpsixernocTn. Teopema l'aycca s snexrpocrarraeckoro moss s BaKyyMe.
lIpnmenenne teopemsr aycca s pacuera rnoJe,

Pabora  cum  smekrtpocratmueckoro  moprs. Llupkynsiiss  HampspkeHHOCTH
JICKTPOCTATHYECKOTO MOJIS.

[MoreHuman. Pasnocts mortenmmanos. Casise MEXNY TOTCHIIMATIOM M HaNPSKEHHOCTHIO
SIIEKTPOCTATHYECKOr'O MOJIS,

CBoGojtHbIE M CBs3aHHBIC 3apsiiiel B BemiecTBe. Tunbl jmonextpuxos. Wonmas,
JICKTPOHHAS K OPHEHTALMOHHAS [OJIAPH3ALIAH.

DJICKTPOEMKOCTE YeIMHEHHOTO [TPOBOJIHHKA, CHCTEMBI TPOBOJHMKOB H KOH/IEHCATODA.



10.

11

13

14,

6.

OHEPrus  3apsKEHHBIX  YeIWHEHHOIO NPOBOJHMKA, CHCTEMBI IIPOBOJHHKOB W
KOHJICHCATOpa. DHEprus olieKTpuueckoro mons. OOGbeMHas IUIOTHOCTH SHEPrUHM
3JIEKTPUHECKOTO OIS,

XapakTepUCTHKH 3JIEKTPUYECKOTO TI0JIS M YCJIOBHS €r0 CyIIEeCTBOBaHHs. PasHOCTH
MOTEHIIHAIIOB, 3JIEKTPOJBHIKYIIAs CUIIA, HATIPSHKEHHE,

3akoH Ammepa. MarnuTHas wHayknus. 3akoH buo — Capapa. IlomsiTHe MarHuTHOrO
nonst. [IpuHIMI Cyneprno3uiiui MarHuTHAIX 11oJel. MarHuTHBIA MOMEHT.

. MaruuTHoe nosie psSIMOIIMHEHHOTO H KPYTOBOTO TOKOB,
12.

,D,BPT'}KCHMQ 34PSKCHHBIX YaCTHI B JICKTPHYCCKHUX M MATHUTHBIX TTOJIAX.

. 3aKOH TIOJIHOTO TOKA AT MarHuTHOrO moJisi B BEUISCTRBE. HB.I'IpSDKCHHOC'l‘b MAarHuTHOTO

rmostsi. MarHuTHas NPOHKIIAEMOCTb Cpe/ibl. MIHAYKIIMsS MArHUTHOTO TIOJIS B BEMIECTBE.
Onerr  @apanes. Maranthbiii  morok.  JJC  mupykumn.  OCHOBHOH — 3aKOH
3JIEKTPOMArHUTHOM uHAyKuuu. [Ipasuno Jlenna.

CaMOWHYKLMS ¥ B3aUMOUHIYKINS. VIHIYKTHBHOCTD ¥ B3aMMHASl HHIYKTHBHOCTS. TOKH
Pa3sMBbIKaHUs ¥ 3aMBIKaHMSI.

Pelitunr-konTposs Ne2

1.

2.

Lo

10.
11

13.

14.

15.
16.

17:

CBoOoaHble U BBIHYKICHHBIC KolleOanus. | apMOHHYCCKHE MeXaHUYeCKHe KOJeOaHus u
HX XapaKTePUCTHKH.

ODHEprusi rapMOHMYECKUX MEXaHWYecKuX kosiebanuil. [loHsTHe 0 TapMOHHYECKOM H
QHTapMOHHYECKOM OCLMILISATOPE.

CrioKeHHe 0IMHAKOBO HAIPABIICHHBIX FAPMOHMYECKHX KoseGaHuii. Buenms.

CiloxeHne  B3aWMHO  MEPICHIAMKYISPHBIX TI'apMOHHUECKHX KOJIEOaHMI. Ourypsr
Jluccaxy.

3aryxaiompe  mexammueckue  konebGanms. YacTtora, KodpdHUIMEHT 3aTyxamwms,
norapu()MUIECKnii IEKPEMEeHT 3aTyXaHHs MEXAHMYECKUX KOJTeOaHuil.

Boinyxiennsle Mexanudeckne kojeGaHus. AMIUIATYIA W dasza npH BBEIHYKIECHHBIX
MEXaHMYECKHUX KOJIeOaHHsIX.

Mexannueckuii pesonanc. PeszonancHeie Kpusble. COOTHOUIEHHMS Mexay (Gazamu
BBIHYKIAIOICH CHIIBI M CKOPOCTH ITPH MEXaHHYECKOM pe30HaHCe.

Mexanusm 00pa3oBaHHS MEXaHWYECKHX BOJH B YIPYroW cpene. llpoponbueie u
oTiepeyHbIe BOTHBL. BoiHOBOE ypaBHeHMe  ero pemenue. ['apMOHHUECKHE BOIHBI M HX
XapaKTepUCTHKH.

DaszoBasi CKOPOCTb U JWCTIepeHs BOTH. BoIHOBO! makeT u rpymmosas cKOpoCTb.
loustne o korepentroctu. UrTepdepentms Bonn. CTosrume BOIHEL.

KoneGarenbnplii  koHTyp. ['apMoHHYecKHe 5NeKTPOMATHUTHBIE KoJdebaHus W WX
XapaKTEePUCTHKH.

. 3aTyxalomue 3JIeKTpOMarHuTHele KoneGanus. YacTora, KOY(QUIMEHT 3aTyXaHwusl,

norapHpMUUECKUil IEKPEMEHT 3aTyXaHus 51eKTPOMarHHTHBIX KOJeOaHuUii. JloGpoTHOCTB
KOJIe0aTeIbHOTO KOHTYpA.

BhiHYKICHHEIE 3/ICKTPOMArHUTHBIC KoJeGaHus. AMIUTHTYIa | (haza BBIHYKICHHBIX
IEKTPOMArHUTHBIX KOJIeOaHHiA.

DapajieeBcKas 1 MaKCBEIUIOBCKAs TPAKTOBKH SIBJICHMSI SJICKTPOMArHUTHOM WHJIyKIIHH.
Tox cmermenwust.

Cucrema ypasrennit MakcBeluia. DeKTpOMarHHTHOE TOJe.

BosiHoBoe ypaBHeHWE JUIS 3]I€KTPOMArHMTHOTO MOJISE M €ro pemenue. CKopocTs
PacrpoCTPAHCHHUS JICKTPOMATHUTHBIX BOJIH B CPejIax.

OcHOBHBIE ~ CBOMCTBA  2JIEKTPOMATHUTHBIX  BOJIH. OHEeprust M TOTOK 9YHEPTUH
dMEKTPOMAarHUTHEIX BOJH. Bekrop IloftHTiHra. MMy ibe 216K TpOMarHUTHOTO MO,

Peditunr-konTposs Ne3

1.

ONeKTpOMarHuTHas Mpupoja ceeta. Ilpunmun [roiireHca. 3aKOHBI OTpPaKeHUs |
NpeOMIICHUs. ADCOJIIOTHBIH M OTHOCHTENBHBIN TMOKa3aTeMH mMpeloMIeHns. loiHoe
BHYTpCeHHeE oTpaxkeHue, CBETOBOIBI.



=

10.
11.
12.
13.
14.

15.

16.

17

18

19.
20.

21

22.

KorepeHTHOCTh H MOHOXPOMAaTHYHOCTH CBETOBBIX BOJH. BpemenHAs KOT€pPEHTHOCTb.
Bpemst n U1MHa KOTEPEHTHOCTH.

Ontuyeckas anmHa mytd. OnTHyeckas pasHOCTh Xoja. Pacuer MHTEP)EPEHIIMOHHOIM
KapTHHBI OT JIBYX KOI€PEHTHBIX HCTOYHUKOB,

[Tosock! paBrO# TOMIIMHBI 1 paBHOTO HAKIIOHA.

IIpocTpancTeennas KorepeHTHOCTB. Pamuyc KorepeHTHOCTH.

[Ippauun  Trolirenca —  ®@perens. MeTtox  30H @penens.  Ilpsamonuneiinoe
pacripoctpanenue cseta. Jludpakuns @penenst Ha KpyrioM oTBEpCTHH M IHCKE.
Judpakums Gpayrrodepa ot GeckoHeuHO UTHHHOIM NPSIMOM 1IEJTH.

JMudpaxuus Gpaynrodpepa Ha ojiHOMEpHOH IMBPAKIHOHHOM pemeTke.

5.2. IIpomesky TOUHAS ATTECTALMS TIO HTOIAaM OCBOEHUS JIUCIIATIITHHBI (9K3aMmeH).
Bormpoce! k sk3ameny (1 cemectp)

MexaHn4eckoe MBIKEHHE Kak mNpocTedmas (opma IBHKEHHS marepun. Cucrema
orcuera. llpuHuun ortnocutenshoctn Tanmunes. IIpeoGpasosanmst [ammes. Panuyc-
BEKTOP.

Marepuanbhas  Touka (wactmua). Tpaekropws. Pajmyc KpuBHM3HBI TpaeKTOpHH.
JInneiinas ckopocth W MHElHOE ycKopeHHe. [ToctynarensHoe nBwxkeHME TBepIOro
Tena.

TaurenumaibHoe W HOpMaNbHOE YCKOPeHHs. CBA3b MEKIY JIMHEHHBIMM H YTIIOBBIMH
KHHEMATHYECKMMH BEJIMYHHAMH.

[TepBrriit 3akoH HbloTOHA M TOHSTHE HHEPIHAIBHON CHCTEMBI OTCUETA. Bropo#t 3akon
HBIOTOHA 1 TTOHATHE CHITBI, MACCHI M UMNYJIbCA. Y PAaBHCHHE JBIIKCHHS Tperuii 3akon
Hbl0TOHa 1 npejIeNnbI ero IPUMEHHMOCTH.

Hewnepunansusie cucteMbl orcuera. AGCOMOTHBIE M OTHOCHTEIBHBIE CKOPOCTH H
yckopenue, CHITbI MHEPIWH.

Cucrema marepuatbHbIx Touek. LleHTp mHepuuu (mentp macc). Teopema o aBHKEHHN
IIEHTpa HHEPITHH.

lonstre abcomorno TBEpIOTO Tesa. MoMeHT WHEPIIAH TeJla.

Teopema Illteitnepa.

MomeHT cuibl. MOMeHT uMITylibca. YpaBHEHHE MOMEHTOB. VYpaBHeHMe BpaliaTeIbHOro
ABHIKEHHS TBEP/IOTO TEJId OTHOCHTETLHO HEIOABHIKHOM OCH.

3aKOH COXpaHEHMsI UMITYJIbCa M TPeTHit 3aKkoH HpioToHA.

3aKOH COXpaHeHUst MOMEHTA HMITYJTbCA.

Pabora u sHeprus B MexaHuke. DHeprust KHHETHYECKAs M MTOTeHIHATbHASL

YpaBHeHUe Hepa3pbIBHOCTH. Y paBHenue Bepryim.

Ilousitne wmneanbHoro rasa. MoseKyIISpHO-KHHETHICCKOE TOJNKOBAHHE TEMIIEPATYPEL
Makpockonudeckue nmapamMeTphl CHCTEMBI.

BuyTpennss sHeprus wpeansHoro rasa. Umcno  crereHeii cBoOoabl.  3akoH
PaBHOPACIIPE/ICIICHUS JHEPIHH.

JlaBnieHne Tasa ¢ TOYKH 3peHUS MOJEKYISPHO-KHHETHYECKO Teopru. OCHOBHOE
YPABHCHHE MOJICKYJISIPHO-KHHETHUECKOH TEOPHH.

YpaBHEHNE COCTOSHUSI HICATBHOTO Ta3a (ypaBHEHHE Knareiipona — Menneneena).

- J[InHaMAYecKre M CTATHCTHYECKHE 3aKOHOMEPHOCTH B (usnke. CraTucTHueckuit MeTox

Heeneosanus cucremsl. [lonsitue o hynkunu pacnipenenenus.
Pacripenenrenne Makcsenna. Cpename ckopocTs MOJIEKYL.
bapomerpuueckas dopmyia. Pactipenesnenne Bombimvana.

. YpaBHeHHE Ban-nep-Baansca. M3otepMbl  peanbHBIX rasos. OcHOBHBbIE

TCPMOZIMHAMUYICCKHE TOHATHSA: BHYTPEHHSsSl DHEprus, pabora, Terutora. YpaBHeHHe
NIEPBOTO Havala TEPMOJAMHAMHKH,

3aBHCHMOCTE TEIITOEMKOCTH HICATBHOTO I'a3a OT BUIA nporecca. Pabora, coepuiaemas
razoM IIpH U30mpolieccax.
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34.

35.

36.
37.

n

6.

10.

11

12.

13.
14.

15.

. Ajmabaruyeckuii nporece.
24,
25.
26.
21

O6patumeie n HeoGpaTHMBIe npoueccel. Kpyrosoii npouece (k).

Lk Kapro u ero KITJT m1s upeamsHOro rasa.

IpuHImMN 1effcTBHS TEMIoBOro IBUraTENs | XOJIOIHITBHON MAIIuHEI,

3akon  Kymowa.  HampskeHHOCT JIICKTpoCTaTHYeCKOro  mnons.  [loHsTHe
JJICKTpOCTaTHYECKOTO NoJis. [IpuHuImMN cyneprosumn INMCKTPHYECKHX ITOJIEN,

ook manpsxerrocTy. Teopema I aycca Juist JJIEKTPOCTATHYECKOTO OISk B BAKYyMe.
[Ipumenenue Teopemsr [aycca s pacuera roJiei.

Pabota  cmn  amektpocratmueckoro  momns. Uupkysnsimust  manpsokersocTH
EKTPOCTATHHYECKOTO T1OJS.

Hotenuman. Pastocts moteHmmanos, Cesisb MEHITY TIOTCHIHAIIOM U HAlpsHKEHHOCTHIO
EKTPOCTATHYECKOTO TIOJS,

CBoOonHbIE M CBs3aHHBIE 3apaiel B BemectBe. Twunbl amanmektpukoB. Wonwas,
YICKTPOHHAS ¥ OPUEHTALIMOHHAS TIOJIIPU3ATINH,

Homspusosannocrs. Jlusmekrpuueckas BOCIIPHHMYHBOCTL BEIIECTBA W €€ 3aBUCHMOCTH
OT TEMIIEPATYPEI.

Teopema I"aycca juist snextprueckoro moss B MUIJIEKTPUKE. DIIEKTPUYECKOE CMEIICHHE.,
HuanexrTpudeckas mporunaemocts cpensl. HanpspkeHHOCTH amekTprueckoro mosns B
JUDJICKTPHKE,

Pacripenenenue sapsinos B mpoBommke. DIeKTpOCTaTHYIECKOE TI0Te BHYTPH | CHapyxH
MPOBOJIHMKA. DIIEKTPOCTATHYECKAS 3AIITHTA.

DIEKTPOEMKOCTD YEIHHEHHOTO 11 POBOJIHUKA, CHCTEMBI IPOBOAHMKOB H KOHJIEHCATOPA.
OHEPrus  3apsKEHHBIX  YeHHEHHOTO IPOBOIHUKA, CHCTEMBl TPOBOJIHUKOB |
KOHJICHCATOpA.  DHEPrUsi JIEKTPHYECKOro Toms, OObeMHAS ILIOTHOCTE 9HEPIruu
JIICKTPUYECKOTO TOJISL.

Bomnpocsr k sx3ameny (2 ceMecTp)
XapakTepMCTHKH JMEKTPHYECKOTO MO | YCIIOBHSI €ro CymecTBOBaHMs. PasHocTh
NOTCHIHATIOB, NIEKTPOJABHIKYIIAS CHIIA, HATIPSKCHHE.
Knacenueckass  anexrponnas TCOpHsL  SJIEKTPONIPOBOJMMOCTH  META/UIOB M ee
HEJIOCTATOYHOCTS,
3akoH Amrepa. MarauTHas WHAYKIWs. 3akoH buo — Casapa. IloHsTHe MarHHTHOTO
nonst. Ipunnmmn cynepnosnimn MareuTHEIX o, MaruuTHs MOMeHT.
MaruuTHO® 110J1€ IPSIMONTHHEHHOTO 1 KpPYrOBOT'O TOKOB.
Llupkynsiimsi Bektopa MarHWTHO HHIYKIIMH. 3aKOH TIOJIHOTO TOka. MareuTHoe moje
JUIMHHOTO COJIEHOM/IAa M TOPOH/IA.
MaruuTHOE B3aUMOIeHCTBIE TOKOB M €/IHHHIA CHITBI TOKA — amriep.
JBrKeHMe 3apsikeHHbIX YacTHIL B SIICKTPUYECKUX M MArHUTHBIX TIOJISIX,
Ombrir  @apanes.  MarauTtHblii  mOTOK, SAC  wHaykuuw. OCHOBHOH  3aKOH
SJICKTPOMArHUTHOH MHAYKIHHU. [Ipasuio Jlenna.
CaMOMHIKIIHS M B3aUMOMH IyKIHs, WMHaykTuBROCTS M B3auMHast HHAYKTHBHOCTD, TOKH
Pa3sMBIKAHUS M 3aMBIKAHHS.

OHEPrus MarHUTHOTO TTo71st. OGBEMHAs! TOTHOCTE SHEPTHH MarHUTHOTO MOJIs.

. CBOOO/IHBIC W BBIHYK/ICHHBIE KONCOAHNS, I'apmonmyeckie Mexanndecke konebanus u

UX XapaKTePUCTHKH.
OHEPrHsl aPMOHHYECKHX MEXAHMYECKHX KOJIeGaHii. llonsitue o rapmommueckom w
aHFAPMOHHYECKOM OCIHILISTOpE.

Cl1o3KeH1e 0JIMHAKOBO HATPABIIEHHBIX rapMOHUYECKHX KoneOaHuii. buenus,

Cioxenne  B3auMHO NEPIICHANKYISPHBIX  TAPMOHHYECKUX  KOJIeOaHHiL. @urypsr
Jnccaxy.

3aryxalomme  MexaHWuecKme  KoJeOaHHusL. Yacrora, koadpunment 3aTyXaHusl,
JIOTapPU(PMHUCCKHH JICKPEMEHT 3aTYXAHHS MEXAHHYECKIX KoJieOaHui.



16.

17.

18.

19

20,

21.

22.

23
24.

25

26.

27,

28

30.

31

33,

34.
35,

36.

37.

38

39,
40.

41

Boiyxiennbie Mexanudeckne konebGanus. AMmmmtyna u dasa NIPH  BBIHYX/ICHHBIX
MEXaHHYECKUX KOoJTeOaHMsIX.

Mexannyeckuii pesonanc. Pesomanchele kpuBsie. COOTHOMICHHS Mexay (azamu
BBIHYIAIOIICH CHIIBI M CKOPOCTH MPH MEXaHUYECKOM pe30HaHCe.

MexaHi3M 00pasoBaHMsl MeXaHHYeCKHX BOJNH B YIPYrol cpeje. [IpononeHele n
MonepevHbIe BOMHBL. BoiHOBOE ypaBHEHNME U ero pemenune. ['apMOHHUECKHE BOJIHBI B HX
XapaKTEePUCTHKH.

Konebarenbhbiii  konTyp. T'apMOHMUYECKHME JMEKTPOMarHWTHBIE KONEOAHUS W HX
XapaKTePUCTHKH.

3aryxalomme JIeKTPOMarHuTHBIE KoneGanus. Yacrora, KO3QOUIMEHT 3aTyXaHus,
JorapuQMUUECKuil JIGKPEMEHT 3aTYXaHus 2JIeKTPOMArHHTHBIX KOJIEGAHMIA, JobpoTtHocTh
K0J1e0aTeIbHOTO KOHTYPA.

BobiHyK/ICHHBIC J/IeKTPOMArHUTHBIC KONeGaHWs. AMIUIATYIAa M (basa BBIHYKICHHBIX
JNIEKTPOMArHUTHBIX KONeOaHHH.

(DapajieeBCKasi 1 MaKCBEJUTOBCKAS TPAKTOBKH SIBIICHHS JJEKTPOMArHHTHOM MHIYKIHH.
Toxk ememenus.

Cucrema ypasHennit MakcBela. DleKTpoMarHHTHOE T0Je.

DJneKTpoMaruuTHas Tmpupoja csera. llpummun [iolirenca. 3akoHbl OTPaXECHUS H
IpeIOMIICHHS. AOCOMIOTHBIH ¥ OTHOCHTEJIBHBIN TOKa3aTenu npenomienus. [loaHoe
BHYTpeHHEE oTpakeHne. CBETOBO/IBI.

.KOFCpGHTHOCTB H MOHOXPOMaTHYHOCTE CBETOBBLIX BOJIH. BPGMGHHé}I KOT€PEHTHOCTh.

Bpewmst u [utiHa KOTepeHTHOCTH.

Ontryeckas nimna mytd. OnTudeckas pasHOCTh Xoja. Pacuer HHTEp(EepeHINOHHON
KapTHHBI OT JBYX KOI€PEHTHBIX HCTOYHHUKOB.

[1os10¢h! paBHOIT TOJIIMHBI ¥ PABHOTO HAKITOHA.

- [npakuns Opaynrodepa Ha o1HOMepHOM IM(PaKIUMOHHOM peleTKe.
29.

EctecTBeHHBIN 1 mONSpU30BaHAEI cBeT. [10spU3ays Ipy OTPAKEHHH | TIPEIOMIICHHH.
3akon bpiocrepa.

Hosnsipusatus npu gBoiHOM JydenpenomicHun. OBBIKHOBEHHBIH W HeOOBIKHOBEHHbII
syan. Onrrudeckas ock Kpucraia. [lonspusanmonnsie mpu3mbl. 3akon Maoca.

- TermoBoe n3yuenne u €ro XapakTepUCTHKU. 3aKOHBI TEIIOBOTO W3ITYYCHHUS.
32.

Gopwmyuner Poses-/lxunca u [lnaHka uis TEIIOBOro W3yueHH. CnexkTp m3myueHus
abCOIIOTHO YEPHOTO Tea,

Bremnnit  gorospdexr u ero sakomel. YpaBHennme DiHIITEHHA U BHENIHEro
borosddekra.

Macca n nmuynise ortona. Jlasnenue cera.

Sddext Komnrona u ero MHTEpIpPETals B CBETE KBAHTOBBIX TIPEACTABICHHI 0 pupoe
H3ITYUEHHSI.

Mozemn atoma Tomcona u Pesepdopna u ux npotusopeunst. Ilocrynarsi bopa. Criexp
aToma BOJIOPO/Ia.

bopoBekas Teopust crpoenns aroma. Oneitsl ®@panka u epiia.

-I'mmoresa  ne  Bpoiins.  DKcnepuMeHTalbHBIE MONTBEPXKJICHHS! BOJHOBBIX CBOMCTB

MUKPOYACTHII.

[IpuHumn u cootHomenust Heonpenenénnocteii I'eitzenGepra.

Bonnosas Qynkuus u eé craructudeckuit cmeicr.  Obmee ypasuenue Illpennnrepa.
Ypasuenwue lllpemnrepa /st CTAMOHAPHBIX COCTOSHMIA.

. ATOM B0JIOpPOJIa B KBAHTOBOM MEXAHUKE.
42.
43.
44,
45,
46.

Ksanroseie uncna. [Ipasuia or6opa.

Ipunwmn Haym. Pacnipenesnenne 91eKTpOHOB O SHEPreTHYECKHM YPOBHSM aroma.
Cocras, 3apsi ¥ pa3Mep aTOMHOTO spa.

Hedexr Maccs u SHEprus CBSI3M aTOMHOTO Spa.

Monenn aromuoro sinpa. SInepHsie bl



47. PanoaKkTHBHOE U3TYUYEHHE U €TO BUJIBL.
48. 3akoH paamMoakTHBHOrO pacnana. [IpaBuna cMeleHus,
49. SlnepHble peakiuu U UX THITHL

5.3. CamocrosiresibHas paboTa odyuaronerocs.
[IpumepHbIie TeMbI pedepaTHBHBIX paboT
1 cemectp
dusnka — HayKa Mo3HaHUs MUPA.

L.

2. TlpoctpaHcTBO M Bpemst B hU3HKe.

3. Yepusle abipsl Bo BeeneHHoi.

4. VYwuenne K.3. [InosKoBCKOTO.

5. Mogenwposanne mpomecca pacupoCTPAaHEHHS! yJAPHOH BOJIHBI NpH  B3pBIBAX B
PasIMYHBIX Cpefax.

6. Kunetnka n TepMOJIMHAMHKa GHONOTHYECKUX TPOLECCOB.

7. llopsizox u Gecnopsiiok B MHpe GOJBIINX MOTEKYL.

8. DKCIlepUMEHTAlbHBIE HCCIIe0BAHUS JIEKTPOMATHHTHOIO TOJMs 3eMiM B 0671acTH

CBEPXHM3KHX YaCTOT.
9. Ilapoast MOnHuS 1 €& NpUpoOA.
10. MarauTHO€ noste 3emitu.
11. Mosnus u e€ npupoja.

2 cemecTp

DNEKTPUYECTBO B )KMBBIX OpPraHU3Max.
DJIEKTPHYECTBO B aTMochepe.
JlazepHo-MH/lyLIMPOBaHHBIE THAPOIMHAMHYECKHE BOJIHBL.
Du3nUeCKHEe METOIBI PErHCTPALIIH 3eMIIETPSCEHHIA.
IIpuMereHMe ybTpasByKa B MHHTPOCKOITHH.
buorpadus A.C. ITonosa.
BosokoHHO-0NITHYECKHE THPOCKOTBL.
Connue.

P NG AW~

Kocmonoruueckoe kpacuoe cmemenwe.

Cricok MosKeT GbITh 3HAUMTENBHO pactuuper. Temy pedepaTta CTyIEHTHI COrnmacylor ¢
IperoiaBaTelieM.
®oHx  omeHouHBIX  cpeactB  (DOM) s NIPOBE/ICHUS  aTTeCTalli¥  ypPOBHSA

CpOPMUPOBAHHOCTH KOMIIETEHIMH 00Yy9YarolmXes 0 JUCITHILTHHE oopMasieTcs OT/IeIbHBIM
JOKYMEHTOM.

6. YHEBHO-METOJINYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHUE
JAUCIHUITIINHBI
6.1. KuurootGecreueHHocTs

HaumMeHoBanue iuTepaTyphl: aBTOp, Ha3BaHMe, BU H3IaHuUs, I'on KHHUT'OOBECTIEYEHHOCTb
M31aTeIbCTBO H3/IaHKA

Hanwuue B anextponHom karanore I5C

OcHoBHas nuTepaTypa

1. Ky3neuos, Apremuii Aprembeniu. Ousika; Mexanmka.

MonekynspHas  (u3uka.  DNeKTPHYECTBO M MAarHeTH3M. http://e.lib.vIsu.ru:80/handle/123456789
ONeKTpOMarHuTHble KoleGaHus M BOJHBL. ONTHKA ° yuebHoe /3211

nocobue / A. A. Kysueuos ; Braaumupckuii I'OCYIAapCTBEHHbI I

YHHBEpCUTET uMeHn Avsiekcanupa ['puropseBuua u  Hukosas




I'puropeesnya Croneroseix (Bial'V) .— Han. 2-¢, HCTIP. W O0M. —
Brnamumup : Bragumupckuii rOCY1apCTBEHHBIH  YHHBEPCHTET
uMeHu Agsiexcanapa [puropsesmua u Hukosas I'puropsesuua
Cronerosix (Bal'V), 2013 .— 160 c¢. : w1 — MWmeercs
JNICKTPOHHAA Bepcusa .— bubnuorp.: c. 155-156. [SBN 978-53-
9984-0337-8.

2013

2. Kyauw, Anexcanap Anexceenny. Ousnka : MeTOINUECKHE
YKa3aHuA K TCOPETHYCCKOMY MarepHally, NPaKTHYECKHM 3aHSTHSM
M 3anaHusM, TeCTaM, KOMIUIEKCY s1abopatopHelx pabor s
CTYICHTOB IMCTAHUMOHHOM opmbl oOyuenns / A. A. Kymum, JI.
B. I'pyHckas ; Brnaaumupckmii rocynapcTBeHHSI YHHBEPCHTET
uMeHu Anexcadapa ['puropsepnuya u Hukonas ['puropsesnua
Croneroseix (Bal'V), Kadenpa obuweit u npukiamHoii GusuKy ;
mog pen. A. A. Kynuwa — Bnagumup Bnagumupcexkmii
rocy1apcTBeHHbIi YHUBepCHTET HMEHH AllekcaHpa
['puropsesuua n Hukonas I'puropbesmda CTomeToBbIx (Bal'y),
2013 .— 214 c. : un., Tabn. — Umeercs 3/IEKTPOHHAsA Bepcus .—
budmmorp.: ¢. 211-212.

2013

http://e.lib.vlsu.ru:80/handle/123456789
12624

3. Du3iKa : METOAMUYECKHE YKA3aHMA 1S [IOATOTOBK) CTYEHTOB K
Tectuposakmio / A, . Tamkud [ ap.] ; Bragumupckuii
rocy1apcTBeHHbIM YHHBEpPCHTET UMEHH Anekcanipa
I'puropeesuda u Hukonas I'puropsesuua CroneTobix (Bal'y),
Kageapa obmeii u npuxnanHoii ¢uznkn . — Brnagumup
Briaaumupckuii rocy 1apCTBEHHbI I YHHBEPCHTET HMEHH
Aunekcannpa  [puropbeBmya  u  Hukonas I'puropbeBuua
Croneroerx (Bal'V), 2013 — 243 ¢. : un. — MHmeercy
SEKTPOHHAA BepcHa — bubmuorp.: ¢. 242,

2013

http://e.lib.visu.ru:80/handle/123456789
/3390

4. AntoHoBa, M.A. OH3UKA. Mexannka. MonekynspHas
(usuka.  TepmoauHaMHKa. DNeKTpHYECTRO. MarseTnsm.
Mexanuueckne kosebGanus M BomHbI, BonHoBas onTHKa: yuebHoe
nocodue/ M.A. AntoHoBa. HO.K. Kokypuna; Bnanum. roc. yH-r
um. AT 1 HI'. Cronerobix. — Bramumup: Usa-so Bal'V, 2017
ISBN 978-5-9984-0776-5

2017

HlononuuTenbHas tuTeparypa

I. Fankun, Apkaanii ®exoposuy. Jlekuun no ¢buszuke : B 4 u, ;
[yuebroe mocobue] / A. @®. Tankun i BnagpuMmupckuii
FOCYNapcTBEeHHbIH  yHuBepcurer (Bal'V) — Baagumup
Brnamumupckuii rocynapcrsenmsiii yuusepcurer (Bal'V), 2004-
2007.

2004 -
2007

http://e.lib.vIsu.ru:80/handle/123456789
/469

& Yepros A.I'. 3apaunuk no {bﬁ;mxe: VuebHoe nocobue ans
BTy308 / A. I'. Ueptos, A. A. BopoGbes. — 8-¢ u3n., nepepatd. U
aon. — M. : ®umaiut, 2007. — 640 c. - un., tabn. — ISBN 5-
94052-098-7.

2007

3. Amurpuesa, Enena BajepbeBna. YueGHoe Mocobue 1o
Gusuke : Mmexanuka / E. B. Jmutpuesa, B. C. [liemusues r
Braxumupekuit  rocynapcrseHHbiii yHuBepcuter (Bal'V) .—
Branumup Binaaumupcekuii FOCYNapcTBeHHBIH YHHBEPCHTET
(Bal'y), 2009 .— 143 ¢. : un., tabn. — Mmeercs 3JIEKTPOHHAA

| Bepcus .— bubauorp.: c. 143, ISBN 978-5-9984-0005-6.

2009

http://e.lib.vlsu.ru:80/handle/123456789
/1304

4. Casenbe U.B. Kypc obweii ¢pusnkn : yueOHOe nocodue s
BTy30B: B 3 1. / W. B. CaBenben. — 7-e u3p., crepeotun. — CILI6.:
Jlanb, 2007 — (Jlyumme knaccuueckue yuebHuukn) (Kmaccuueckas
yueOHas uTepatypa no dusike) (YueOHukn ans  By3os.
LCneuuaanas; aureparypa). — ISBN 978-5-8114-0629-6.

2007

6.2. Ilepnopnueckue usganus

KTD (OKypran Texunueckoit pusmkm). OnexTpoHHas Bepcus http://journals.ioffe ru/jtf/




6.3. UnTepHer — pecypesi

1. http://genphys.phys.msu.ru
2. http://www.e-science.ru/physics

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTACTIMILINHDBI

Jiist peamsaumm  MCIMIUIMHBL  QU3MKA MMEIOTCS CIIELHAIBHBIC TOMEIIeHHS IS
POBENCHNMS 3AHSTHH JICKIMOHHOTO THIA, 3aHATHH INPAKTHYECKOTO THIA, TPYMIOBBIX W
HH/IMBUIYAIBHBIX KOHCYJIBTAIWH, TEKYIIEro KOHTPOIISI M TIPOMEKYTOYHOH aTTECTAINH, a TAKKE
MOMEILCHHS  JUIT  caMOCTOATeNbHOH  pabotel.  JlaGopatopHble paBoOTBI  TPOBOISTCS B
TabOPATOPHAX MEXAHUKM M MOJIEKYIISIpHO# (usuxu( 428, 429), dlIeKTpoMarneTusma ( 425, 426),
onTUKH (422, 424).

[lepeerb  MCmONB3yeMOro  JIMIEH3HOHHOTO TIPOIPAMMHOIO  OGECTICYCHNS:  1aKeT
oduchbx porpamm Microsoft Office, Microsoft Open Licence — 61248656



Pa6oyyio HpOrpamMMy cocTasmi ~ B.B. Jloposxkos
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[Iporpamma pacecMoTtpena u ouo?’peﬁa Ha sacenannn kadenpsr o6imag u NpUKIIanHas Gusuka
Iporokosn Ne / oT /. A roja
3aBeayiommuit Kadenpoi

PaBouas lporpaMma pacemorpena u 01100peHa Ha 3ace i Y4eOHO-MeTO muecKol KOMHCCHH
Hanpasienns 27.03.02 Ynpasnienne KayecTBoM

Hporokon Ne or 4. 0f X/
Ipencenarens kommecny '




JIMCT HEPEYTBEPK/JIEHUSI

PABOYEN NPOT'PAMMBI JMCHUILINHbI

Pa6ouast mporpamma ono6pena Ha

IIpoTokoun 3acenanust kapeaper No

Basenyrommii kadeapoit YL A

WA /264 yuetubiii rox

%

0F H 0o A4RArona

H A f%xa{

Pabouast mporpamma onobpena Ha
ITporoxon 3acenanus kadeapnr No
3aBenyronuii Kadeapoit

/7

oT

y4eOHBIH TOT
roaa

Pabouas nporpamma o06pena Ha
IIporokou 3acenanns kadeapbr Ne
3aBenyromui Kadeapoit

oT

yueOHBIH 101
rojaa
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