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1. IJTAHUPYEMBIE PE3YJIBTATBI OB YUEHUSI
1.1. lean 1 3aaa4y JAUCHUTLIHHBI

Heau nucunmianabl «OCHOBBI TeOpeTHYECKOH PU3MKI):

® O03HAKOMJICHUE CTYJICHTOB C KOHLENTYaJbHbIMM OCHOBAMHU JAUCUUILUIUHBI «OCHOBBI T€O-
peTHYecKoi (PU3NKM» KaK COBPEMEHHOM KOMIUIEKCHOW (hyHJaMEHTAIbHON HAYKH;

e (opmMupoBaHHE ECTECTBEHHOHAyYHOI'O MHPOBO33PEHHUS Ha OCHOBE 3HAHHUS OCOOCHHO-
CTEe, OCHOBHBIX MPUHIIMIIOB U 3aKOHOMEPHOCTEN pa3BUTHsI BeeneHHol;

® UHTEJUICKTYyaJIbHOE Pa3BUTUE CTYACHTOB YEpPE3 CUCTEMY KIACCUUYECKUX U COBPEMEHHBIX
€CTECTBEHHOHAYYHbBIX KOHIEIIUH.

3amauu JUCHUILIMHBI

® O03HAaKOMHTH CTYJEHTOB C OCHOBHBIMHU IPOOJIEMaMH, 3aKOHOMEPHOCTSIMH, MCTOPHEH H
TEHJICHIIMSIMHA PAa3BUTHUSI TEOPETUUYECKON (PU3UKH, B KOTOPBIX PACKPBIBAIOTCS (DyHIAMEHTAIbHbIE
Hay4HbIC TPOOJIEMBbI COBPEMEHHOI HAYKH;

¢ chopMupoBaTh MOHWMAHKUE MPUHIMIIOB MMPEEMCTBEHHOCTH, COOTBETCTBUS M HETIPEPHIB-
HOCTH B U3YYEHUH MPUPOJIBL;

® JaTh MPEJCTaBJICHUE O PEBOJIONMAX B TEOPETUUECKON (PU3MKE M CMEHE Hay4HBIX MHUPO-
BO33PEHHI KaK KJIIOYEBBIX 3TAlax Pa3BUTHUS €CTCCTBO3HAHMS;

¢ chopMupoBaTh MOHUMAHUE CYIIHOCTH ()YHIAMEHTAIBHBIX 3aKOHOB MPUPOIBI, OMpese-
JSIFOIMX OOJIMK COBPEMEHHOTO €CTECTBO3HAHMSA, K KOTOPHIM CBOJMTCSI MHOKECTBO 3aKOHOB TE€O-
peTuyecKoi (PU3UKH;

e chopMHUPOBaTh 3HAHHUS, HEOOXOIUMBIE JJISl U3YUEHHS CMEXHBIX TUCIUILINH;

® PaCHIMPUTH KPYro3op, chOpMHUPOBATH HAYYHOE MBIIUICHHE U HAYyYHOE MHPOBO33PEHHE,
OCHOBaHHOE Ha CHHTE3€ €CTECTBCHHOHAYYHBIX M TYMaHUTAPHBIX KOHIICTIIHH.

1.2. Iliianupyemblie pe3yJibTaThl 00y4eHUs

B pe3ynbpTaTe ocBOCHMS TaHHOW TUCHUTIIUHBI Y 00yJaronuxcs GOpMHUPYIOTCS CIAEAYIO-
1€ KOMIETEeHIINU:

[1IK-1. CnocobeH ocBanBaTh U UCIIOJIb30BATh TEOPETUUECKHUE 3HAHUS U IPAKTHUUYECKHE
YMEHUS ¥ HaBBIKH B IIPEIMETHOM 00JacTH NpH pelieHuH Mpo(hecCHOHAIBHBIX 3a/1a4.

2. MECTO JUCHMUILIUHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI

JlycuuniuHa BXOIUT B 00s13aTeNIbHYIO YacTh bioka 1 «lucuuniauasl (MOyNIN)» U SIBIISIET-
s 00s13aTEeIbHOMN /17151 U3YYEHUS.

JlucuMIiuHa CoIep>KUT U3JI0’KEHNE OCHOBHBIX NMPUHIUIIOB U METO/I0B TEOPETUYECKON (pu-
3UKU. B mporpammy Kypca BXOIAT OCHOBBI TEOPETUYECKONM MEXAHUKH, JJICKTPOJIUHAMUKYU, KBaH-
TOBOM MEXaHUKU, TEPMOJUHAMUKHU U CTaTUCTHUECKON pu3uku. [Ipy 3TOM H3ydaroTcsi MexaHHuKa
MaTepUaJIbHOW TOYKU U TBEPAOrO TElla, DIEKTPOAMHAMUKA B BAKYyME U B BELICCTBE, OCHOBHBIE
ypaBHEHUS U (OpPMYJIbl KBAHTOBOM MEXaHMKH, 3aKOHBI TEPMOJUHAMUKU M CTATUCTUYECKOU (u-
3UKU. bonplioe BHUMaHUE yIenseTcs BApUALMOHHBIM IIPUHIUIIAM TEOPETUYECKONM MEXaHUKH,
ypaBHEHUsAM MakcBeiia B 3JIEKTPOAMHAMUKE B BAKYyM€ U B BELIECTBE, ypaBHeHUIO LIpéaunre-
pa B KBaHTOBOI MeXaHUKeE, paclpe/leIeHUsIM B CTAaTUCTUUECKOW (PU3UKE M COOTHOIICHUSIM Tep-
MOJVHAMUKH.

3HaHUE COBPEMEHHBIX (PyH/IaMEHTAJIbHBIX HAYUHBIX IOJIOKEHHI €CTeCTBO3HAHUS, €r0 MU-
POBO33PEHUYECKUX U METOAOJOTHYECKUX BBIBOJOB SIBJISETCSI HEOOXOIUMBIM 3JIEMEHTOM IOJIO-
TOBKH CIIELIUATUCTOB B JIFO00H 00JIaCTH JEeSTEIBHOCTH.

OcHOBY 7151 U3y4€HHUs JUCHUILUIMHBI COCTABISAIOT MPOTrPaMMBbI MO AucUUITIMHE «O01mas u
SKCIEepUMEHTaNbHas (pU3MKa» U MO MaTeMaTUYeCKUM JUCHUIUTMHaM «MaremaTuyeckuii aHa-
a3y, «JIuHeliHas anrebpay», «AHanUTHYECKas reoMeTpus», «Teopus BeposITHOCTEH U Marema-
TUYECKasi CTAaTUCTUKaY, «/uddepennanpabie ypaBHeHUs» U «MeTo/1bl MaTeMaTHIeCcKol Gpu3u-
KW». 3HAHUS U HAaBBIKU, MTOJIyYE€HHBIE MPU U3YYEHUH JTUCUUIUIMHBI, 1ayT BO3MOXHOCThH CTYEH-
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TaM OCBaMBaTh TaKWe JUCIUIUIMHBI Y4eOHOTO IJIaHa, Kak «AcTpodusukay, «Dundeckas dIeK-
TpOHUKa», «BBenenue B GpU3MKy MakpoMoOJIeKyl U MoJuMepoB» U «BBeaenue B Gpu3nKy HaHO-
TEXHOJIOTHII», Ha KAaUE€CTBEHHO 0o0Jiee BBICOKOM ypoBHE. KpoMe Toro, mojry4eHHbIE B pe3yabTare
OCBOEHUS AUCLUUIIMHBI METOAbI MOT'YT HCIIOJIb30BAThCS B JalIbHEHIIEM B Me1aroruuyeckou ses-
TEIbHOCTH.

3. ObbEM U COJAEPKAHME JUCIHUIIIMHBI
3.1. O0BLEéM TUCHUMIITTHHBI

IHoka3zarenb 00bEéMa TUCHUIIHHBI Ounas ¢popma o0yue- OuHo-3204Hast
HUA ¢opma odyuenus
O0BEM QUCHUIUINHEI B 3a4E€THBIX €IUHULIAX 9 9
OO0BEM TUCIUTIIIMHBI B Yacax 324 324
KonrakTHas padora: 1429 90,9
Jlexuun 68 42
[TpakTrueckue 3aHATHS 68 42
KoHTakTHBIE Yachl Ha MPOMEKYTOUYHYIO aT- 6,9 6,9
TECTAIHIO:
DK3aMeH 0,9 0,9
IIpendk3amMeHamoHHas! KOHCYJIbTALUS 6 6
CamocTtosrenbpHas paborta 152 204
Kountposb 29,1 29,1

®DopMoii MPOMEKYTOUHOM aTTeCTAIlUH AJIsl O4YHOM (HOPMEI sBiIsieTcs Sk3ameH B 7, 8, 9 ce-
MmecTpe. DopmMoi TPOMEKYTOUHOM aTTECTAIMH ISl OYHO-3209HOM (POPMBI SIBIIICTCS IK3aMECH B

9, A, B cemectpe.

3.2. Copep:xanue JMCUMIIMHBI

Ounas gopma oOydeHuUs

Koan4yecTBo
4acoB
=
HanmenoBanmue pa3jaesioB (Tem) &
&
AUCHMIUIMHBI ¢ KPATKUM COlepP:KaHueM o
= = 8
= =
= < £
& s E
o) =" 5
= = &

\ Paszgea I. OcHOBBI TeOpeTHYECKO MeXaHUKHM (cemecTp 7)
Tema 1. KunemaTuka To09Ku
YpaBHEHHUS IBUKEHUS, TPAEKTOPUS, CKOPOCTh, YCKOpeHHUe ToukH. ['oorpa- 2 2
(Bl CKOPOCTHU M YCKOPEHHUS TOUKH

Tema 2. KunemaTuka TBEpaoro resua

OcHOBHBIC JIBIDKCHUS Tena. Bpalienne BOKpyr TOUKH. YTIibl Diiiepa. YTiio- 2 2
Basi CKOPOCTh M YIJIOBOE YCKOPEHHUE
Tema 3. KuneMaTuka ¢JI05KHOIO IBHKEHUSI TOUKH U TeJIa 5 5

3aKOHBI CI0KEHHS CKOpOCTeﬁ u YCKOpeHHﬁ. 3aKOHEBI CIIOKCHUS YTJIOBBIX




CKOPOCTEH M YIJIOBBIX YCKOPEHUH

Tema 4. 3akonnl HoloToHa
[Tpuniun otHocuTenbHOCTH ["anumes. AKCHOMBI KUHETUKH. 3aKoHbl HbroTO-
Ha. CUJIbl HHEpLUU

Tema 5. OcHOBHbIE TeOpeMbl TUHAMHUKH
ypaBHeHI/ISI N3MCHCHUS U 3aKOHBI COXpaHeHI/ISI I/IMHYJIBCEI, 3H€pI‘I/II/I 1 MOMCH-
Ta UMITYJIbCa

Tema 6. LlenTpajibHO-CHUMMETPHUYHOE 110J1€
JBr>keHure B LIEHTpaIbHO-CUMMETPUYHOM ToJie. 3akoHbl Keriepa. 3agaua
JIBYX TE€J

Tema 7. YpaBHenne Jlarpan:ka |-ro poaa

CucreMsl co CBA34AMH, TOJIOHOMHBIC CBA3HU. BI/IpTyaJIBHbIe NnepeMeuICHusd,
npunuun lanam6epa. YpaBuenue Jlarpanxa |-ro poga (c MHOXHUTEIIMU
Jlarpanka)

Tema 8. YpaBuenue Jlarpanxka |1-ro pona
O06006mEHHbIe KOOPAMHATHI M CKOpocTH. Y paBHeHue Jlarpamka II-ro pona (B
00001EHHBIX KoopanHaTax). O6001mEHHBIE CUTa, UMITYJIBC, SHEPTUs

Tema 9. YpaBHenuns I'amuiabToHa
Oyukuus ['amunbrona. YpasHenus ['ammibToHa (KAHOHUYECKHE YpaBHe-
Hus). [lepBble HHTErpaibl KAHOHUYECKUX YPaBHEHHM

Tema 10. JIuneiinbIe KoJIe0aHUA
CoOcTBeHHBIC IMHEHHBIC KOJICOaHUs MO ISHCTBUEM Pa3lIMYHbIX CUJI. BEI-
HY)KJICHHbIE KosieOanus. Pesonanc

Tema 11. /Iunamuka TBEPAOro TeJia
JIBrKeHue Tena ¢ OQHOM 3aKperIéHHON Toukoi. Ten3op nnepunn. lunamu-
4yecKue ypaBHeHMs1 Diiiepa. ['mpockon

Tema 12. BapuanuonHble NPUHIMIIBI B MEXaHUKE
JelictBue MEXaHUYECKOW CUCTEMBI. [ [pUHIIMI HAUMEHBIIETO AEHCTBUSA.
YpaBuenue Ditnepa — Jlarpamxka

Tema 13. [lnHaMuKa B HeMHEPIHAJBHBIX KOOPAUHATAX
I[I/IHaMI/I‘-ICCKI/Ie YpaBHCHHA ABUKCHUSA B KpI/IBOHHHeﬁHBIX KOoOpJnHaTax

Tema 14. Metoa I'amuinbToHa — SIk0o0H
HeiicrBue ["'amunbrona — Skobu. Ypasuenue ['amunbrona — Skobu. Anua-
0aTnyeckue NHBapUaHThI

Hroro B cemectpe 7

20

20

Paspnen I1. OcHOBBI 3JIEKTPOAMHAMUKH M KBAHTOBOI MexaHMKH (cemecTtp 8)

Tema 15. 3apsiabl 1 TOKH
3aKOH COXpaHEHUs IEKTPUYECKOTro 3apsaa. Tok MpoBOJIUMOCTH U TOK CMe-
nieHus. 3akoH Oma u 3akoH Jlxoyist — JIeHna

2

Tema 16. YpaBuenus MakcBesia
VYpaBuenus Makcsenna B tuddepeHnanbHoi popme 11 BEIecTBa U BaKy-
yma. UnTerpanbHas popma ypaBHeHuit MakcBesia

Tema 17. JHeprusi 1 UMILYJIbC 3JIEKTPOMATHUTHOIO MOJIAA
3aKOHBI COXPAHEHUS SHEPTUU U UMITYJIbCA AIIEKTPOMArHUTHOTO 1oJs. Bek-
top [lokiHTHHra. Ten3op HatskeHuit MakcBeiia

Tema 18. IToTeHHAJIBI 3JIEKTPOMATHUTHOIO OJIS
CxasApHBIi U BEKTOPHBIN MOTEHIMAIIBL. Y PaBHEHHUS 110JI B TOTEHIIAAJAX.
Kanmubposka moteHnumanos, yciosue Jlopenia

Tema 19. YpaBuenus Janambepa. BosiHoBoe ypaBHeHHe
VpaBuenus JlanamOepa u BomHOBOE ypaBHeHue. O01ee penieHrne ypaBHe-
HUH MOJIS B MOTEHIMANaX. 3ana3ablBaloniye MOTEHIIUAIbI

Tema 20. DyekTpocTaTH4ecKoe MoJjie B BAKyyme

7




VYpaBHEHHUS I CKATAPHOTO NOTEHIMANIA 3JIEKTPOCTATUYECKOTO MO B Ba-
kyyMe. [losie Toueunoro 3apsaa. [lose nunoss

Tema 21. DieKkTpocTaTHYECKOE 0JI€ B BellleCTBe
OcCHOBHBIE YPAaBHEHHS JJIEKTPOCTATUYECKOTO OISl B AMdJieKTpuke. [IpoBo-
HUKH B DJICKTPOCTATUICCKOM T10JIe

Tema 22. JHeprusi 3J1eKTPOCTATHYECKOI0 MOJIsI
OHeprus 371eKTPUUECKOro MoJIs B BAKyyMe U B IUIIEKTPUKE. DHEPrus 3aps-
YKEHHBIX IPOBOJIHUKOB U B3aUMOJIEHCTBHUS 3apsJ10B

Tema 23. MarauTocrTaTu4eckoe 1moJje B BAKyyme
ypaBHeHI/ISI AJI1 BEKTOPHOI'O MOTCHIMAaJIa MarHuTOCTAaTU4YCCKOI0 110JIA B Ba-
Kyyme. MaruutHoe nose B JUNOJILHOM MPHUOIMKEHUN

Tema 24. MaruuTHoe moJjie MOCTOAHHOI0 TOKA
ITocTOSsHHBIN 3JIEKTPUYECKHUI TOK U €r0 MarHUTHOE T0JIe

Tema 25. MarHuToCcTATHYECKOE MMOJI€ B BEILIECTBE
OCHOBHBIE YPAaBHEHHS] MarHUTOCTaTUYECKOIO MOJIsI B MAarHETUKE. DHEPIUs
MAarHATHOTO ITOJIS MOCTOSHHBIX TOKOB

Tema 26. Hecraunonapuoe ypapuenue LlIpéaunrepa
Bounsl ne bpoinsa. Hecranmonapuoe ypasuenue Lpénunrepa. BonHosast
byHK1MsA. YpaBHEHUE HEPA3PBIBHOCTU

Tema 27. Ctaunonapaoe ypapuenue Lllpéqunrepa
Crammonapaoe ypasaenue lpéaunarepa. CoOcTBEHHBIE SHEPTUH U COO-
CTBEHHbIE BOJIHOBBIE (PyHKIIMHU. YacTHIla B HOTEHIMAIBHOM siMe

Tema 28. TynnenbHbll 3 ekt
[TorennuanbHbIi Oapbep U TYHHEIbHBIN 3P dexT. BeposTHOCT Mpoxoxie-
HUS YaCTHIIBI Yepe3 MOTEHIUAIBHBIA Oapbep

Tema 29. KBaHTOBbBII TapMOHNYECKHH OCHMUIATOP
OpnHoMepHBIN KBAHTOBBIM FApMOHUYECKUHM OCIIMIUISTOP. Y POBHU SHEPTUU U
COOCTBEHHBIE BOJHOBBIE (DYHKITMH

Tema 30. KBaHTOBBIIi MOMEHT UMITYJ/IbCA
OpOuTanbHBIl MOMEHT UMITyJIbca. Ero coGcTBeHHBIE 3HAUE€HUS U COOCTBEH-
Hble QYHKIIUU B CHEPUUECKUX KOOPAUHATAX

Tema 31. BonoponononooHbiii aToM
I{eHTpanbHO-CHMMETPHUYHOE MOJIE B KBAHTOBOW MeXaHUKe. Bonopoxono-
n00HbIN aTroM. Ero ypoBHM 3Hepruu, coOCTBEHHbIE BOIHOBBIE (PYHKIIUU

Hroro B cemectpe 8

24

24

Pasped III. OcHOBBI CTATHCTHYECKOH (PM3MKH M TEPMOANHAMUKH (cemecTp 9)

Tema 32. Makpocucremsl. TepmMoanHaMuyecKkne napamMmeTpsol
Makpocucrembl. CTaTUCTUYECKUI U TEPMOJMHAMUUYECKUNA CIIOCOOBI ONHca-
HUs MakpocucreM. TepMoauHaMudecKue napameTpel. PaBHOBeCHBIE U
HEPaBHOBECHBIE CUCTEMBI

Tema 33. ®a30Boe NPOCTPAHCTBO
KBaszuknaccuueckoe npubmmkenue. ®azoBoe npocrpanctso. GuykTyanuu

Tema 34. Teopema JInyBuiis
Teopema JInyBmiis. Ponb sHepruu B ctaTucTuyeckoil pusmke

Tema 35. DuTponus
CrarucTruyeckuil Bec. JHTPONHUs, €€ CTATUHCTUYECKUI CMBICIT. 3aKOH BO3pac-
TaHMsI SHTPONUU U €ro pU3nUecKas HHTEepIpeTalus

Tema 36. Pacnpenenenue I'u60ca
Pacnpenenenne 'n66ca. Temneparypa, e€ cBoiicTBa

Tema 37. IlepBoe Ha4a/10 TEPMOJAMHAMUKH
Pabora 1 konnyecTBo Temuia. [lepBoe HayaJ10 TEPMOAMHAMUKHI

Tema 38. Bropoe Ha4a/10 TepMOAMHAMHUKH




BTropoe Hauano TepMOIMHAMHUKH U €r0 CTaTUCTUYECKUM cMbIci. O0bean-
HEHHAs opMa MEPBOTO M BTOPOTO HAYAJl TEPMOJAUHAMUKH
Tema 39. TepMoanHaMuyecKue MOTEHIMAIbI
Onranenus. CBOOOIHAS SHEPTUS MaKpPOCHCTEMBbL. TepMoaAMHAMUYECKHUE 1Mo~ 2 2
TEHILIMAJIbI
Tema 40. AanadéaTuyeckuii mpouecc
Hanpasnenue n3aMeHeHUs: TepMOIMHAMUYECKUX MTOTEHIIUAJIOB MPH HEoOpa- 2 2
TUMBIX TIporieccax. JlaBneHue u ero cBs3b co CBOOOIHOM 3Heprueil. Annada-
TUYECKUH mporiecc. YpaBHeHHE aaradaThl
Tema 41. XumMuuyecknii NOTEHUH AT
3aBUCUMOCTh TEPMOJIMHAMUYECKUX BEJIMYMH OT YMCIIA YaCTULl. XUMHUYECKUI 1 1
NOTEHIIMAJ, €ro PU3NUECKUN CMBICTT
Tema 42. MakpocucTeMbl BO BHellIHeM 1oJie. UeaabHblii ra3z
VYcnoBus paBHOBECHSI MAKPOCUCTEMBI BO BHELIHEM 110J1€. VM neanbHblil ras. 1 1
Pacnipenenenue cpenHeit 3HEpruu UAeaIbHOTO Ta3a MO CTENEHsIM CBOOOIbI.
Pacnpenenenue bonbivmana
Tema 43. Pacnpenesnenue I'n60ca ¢ nepeMeHHBIM YU CJI0M YACTHUIL
Pacnpenenenue ['nb6ca c mepeMEeHHBIM YUCIIOM YACTHUIl B KIIACCUYECKOM 1 1
cinyyae. CTaTUCTUYECKHE CyMMa U MHTErpall
Tema 44. KBaHTOBasl CTATHCTHKA
Pacnpenenenne ['m66ca ¢ mepeMEeHHBIM YHCIIOM YacTUIl B KBAHTOBOM CITY- 1 1
yae. Cratuctuueckas cyMMa B KBaHTOBOM cratuctuke. [Ipuniun Ilaynu n
€ro NPUMEHEHHUE B KBAHTOBOM CTATUCTUKE
Tema 45. Pacnipenenenuss ®epmu — lupaka u bose — JitHmreitna
Pacnpenenenne @epmu — Jlupaxa. BeIpoxKACHHBIN 2J€KTPOHHBIN ra3. Pac- 1 1
npenenenue bose — DitHmTeliHa
Tema 46. YépHoe uzinydyenue
YépHoe uznyuenue. Popmyna Ilnanka. Popmyna Panes — xxunca. Tepmo- 1 1
JUHAMHUYECKHE BETMYUHbBI YEPHOTO U3ITyUEHUS
HTroro B cemectpe 9 24 24
Htoro 68 68
OuHo-3a04yHas hopma 0OyUeHuUs
KoumuectBo
4acoB
%)
HaumeHoBaHue pa3jaesioB (TeM) %
AUCHMILINHBI C KPATKUM COAEPKAaHUEM 2
S | EE
: | £3
) =T
= |E§
\ Pa3znes I. OcHOBBI TeopeTHYecKOil MexaHHKH (cemecTp 9)
Tema 1. KunemaTtnka T04KH
VYpaBHeHUs IBUKEHUS, TPACKTOPUSI, CKOPOCTh, ycKopeHue Touku. ['ogorpa- 1 1
(Bl CKOPOCTH M YCKOPEHHUSI TOUKH
Tema 2. Kunematuka TBépaoro rejna
OcHoBHbIE ABIKEHNUS Tena. Bpalienne BOKpyr Touku. YTiibl Jinepa. YTio- 1 1
Basi CKOPOCTh M YIJIOBOE YCKOPEHHUE




Tema 3. KunemaTuka cJ10KHOI0 IBUKEHUS TOYKH U Tejia
3aKOHBI CIIOKEHUSI CKOPOCTEN U YCKOPEHHI. 3aKOHBI CIIOXKEHUS YTIIOBBIX
CKOPOCTEH M YIJIOBBIX YCKOPEHUH

0,5

0,5

Tema 4. 3akonnl HoloToHAa
[Tpuniun otHocuTenbHOCTH ["anuies. AKCHOMBI KUHETUKHU. 3aKoHbl HbroTO-
Ha. CHJIbl HHEPLUU

0,5

0,5

Tema 5. OcHOBHbBIE TeOpeMbl TMHAMHKH
ypaBHeHI/ISI HU3MCHCHUA U 3aKOHBI COXpPaHCHUA UMITYJIbCA, DHCPIU U MOMCH-
Ta UMIYJIbCa

0,5

0,5

Tema 6. LlenTpajibHO-CHUMMETPHUYHOE 110J1€
JBr>keHue B LIEHTpaIbHO-CUMMETPUYHOM ToJie. 3akoHbl Keriepa. 3agaua
JIBYX TE€J

0,5

0,5

Tema 7. YpaBHenne Jlarpan:ka |-ro poaa

Cucremsl co CBA34AMH, TOJIOHOMHBIC CBA3HU. BI/IpTyaJIBHbIe NnepeMeuICHusd,
npunuun lanam6epa. YpaBuenue Jlarpanxa |-ro poga (c MHOXHUTEIIMU
Jlarpanka)

0,5

0,5

Tema 8. YpaBuenue Jlarpanxa |1-ro pona
O0600mEnHbIe KOOPAMHATHI M cKOpocTH. Y paBHeHue Jlarpamka II-ro pona (B
00001EHHBIX KoopanHaTax). O6001MEHHBIE CUIa, UMITYJIBC, SHEPTHUs

0,5

0,5

Tema 9. YpaBuenus 'amuibTona
Oyukuus ['amunbrona. YpasHenus ['amuibToHa (KAaHOHUYECKHE YpaBHe-
Hus). [lepBble HHTErpaibl KAHOHUUECKUX YPABHEHUM

0,5

0,5

Tema 10. JIuneiinbIe KoJIe0aHUA
CoOcCTBeHHBIC JIMHEHHBIC KOJICOaHUs MO ISHCTBUEM Pa3IMYHbIX CUJI. BhI-
HY)KJICHHbIE KosieOaHus. Pesonanc

0,5

0,5

Tema 11. /Iunamuka TBEPAOro Tejia
JIBrKkeHue Tena ¢ OqHOM 3aKperIéHHOoN Toukoi. Ten3op nuepuun. Jlunamu-
4yecKue ypaBHeHMs1 Diiiepa. ['mpockon

0,5

0,5

Tema 12. BapuauuoHHble IPUHIUNBI B MEXaHUKE
JelicTBue MEXaHUYECKOW CUCTEMBI. [ [pUHIINI HAUMEHBIIETO AEHCTBUSA.
YpaBuenue Ditnepa — Jlarpamxka

0,5

0,5

Tema 13. lnHaMuKa B HeMHEPIHAJBHBIX KOOPAUHATAX
I[I/IHaMI/I‘-ICCKI/Ie YpaBHCHHA NBUXXCHUA B KpHBOJ'IHHGﬁHBIX KOOpJAuHaTax

0,5

0,5

Tema 14. Meroa I'amunbToHa — SIk00H
HeiicrBue ["'amunbrona — Slko6u. Ypasuenue ['amunbrona — Skobu. Anua-
0aTnyeckre NHBapUaHThI

0,5

0,5

Htoro B cemectpe 9

8

Pa3neun I1. OcHOBBI 2/1eKTPOAMHAMUKH ¥ KBAHTOBOI MeXaHHKH (cemecTp A)

Tema 15. 3apsiabl 1 TOKH
3aKOH COXpaHEeHMsI AJIEKTPUUECKOT0 3apsiia. Tok MpoBOJIUMOCTH U TOK CMe-
nieHust. 3akoH OmMa u 3akoH Jlxoyist — JIeHna

2

Tema 16. YpaBHenuss MakcBeJia
VYpaBuenus Makcsenna B tuddepeHranbHoi popMe 11 BEIeCTBa U BaKy-
yma. UnTerpanbHas popma ypaBHeHunit MakcBesia

Tema 17. JHeprusi 1 UMILYJIbC 3JIEKTPOMATHUTHOIO IOJISI
3aKOHBI COXPAHEHUS SHEPTUU U UMITYJIbCA AIIEKTPOMArHUTHOTO 1oJs. Bek-
top [lokiHTHHra. Tenszop HatskeHuit MakcBeiia

Tema 18. IloTeHHAJIBI 3JIEKTPOMATHUTHOIO OJIS
CxasApHBIi M BEKTOPHBIN MOTEHIMAIIBL. Y PaBHEHHUS 110JI B TOTEHIIAAJIAX.
Kanmubposka moteHumanos, yciosue Jlopenia

Tema 19. YpaBHenus lanamoOepa. BoiHoBoe ypaBHeHHne
VYpaBuenus JlanamGepa u BoHOBOE ypaBHeHue. O01iee penieHrne ypaBHe-
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HHUH MO B IOTEHIHANIAX. 3ala3abIBaIOIIHe TOTEHIINAIIbI

Tema 20. DiekTpocTaTH4yecKoe Moje B BAKyyme
VYpaBHEHHUS IS CKAJIIPHOTO MOTEHIIMAJa 3JIEKTPOCTATUYECKOTO MOJIs B Ba-
kyyMme. [losie Toueunoro 3apsiaa. [lose nunoss

Tema 21. DieKkTpocTaTHYECKOE 1M0JI€ B BellleCTBe
OcCHOBHBIE YPAaBHEHHUS SJIEKTPOCTATUYECKOTO T0JIs B iudJiekTpuke. [IpoBo-
HUKH B DJICKTPOCTATUICCKOM T10JIe

Tema 22. JHeprus 3J1eKTPOCTATHYECKOI0 MOJIsI
OHeprus 3J1eKTPUUECKOro M0JIs B BAKyyMe U B IUIEKTPUKE. DHEPrus 3aps-
YKEHHBIX IPOBOJIHUKOB U B3aUMOJIEHCTBHUS 3apsJI0B

Tema 23. MaraurocraTu4ieckoe 1moJje B BAKyyme
ypaBHeHI/ISI AJI1 BEKTOPHOI'O MOTCHIMAJIa MArHUTOCTATUYCCKOI'O I10JI B Ba-
Kyyme. MaruutHoe nose B JUNOJIbHOM MPHOIMKEHUN

Tema 24. MaruuTHoe moJjie MOCTOAHHOI0 TOKA
ITocTOSsHHBIN 2JIEKTPUYECKHUI TOK U €r0 MarHUTHOE T0JIe

Tema 25. MaruuTocTaTH4uecKoe 1moJie B Belecree
OCHOBHI)IG ypaBHeHI/Iﬂ MAruToOCTaTHUYCCKOT' O IT0JIsI B MArHETUKeE. 3H€pI‘I/I$I
MAarHUTHOTO ITI0JISI IOCTOSIHHBIX TOKOB

Tema 26. Hecraunonapuoe ypapuenue LlIpéaunrepa
Bounsl ne bpoinsa. Hecranmonapuoe ypasuenue Lpénunrepa. BonHosast
byHKUMs. YpaBHEHNE HEPA3PHIBHOCTH

Tema 27. Ctaunonapaoe ypapuenue lllpéaunrepa
Crammonapaoe ypasaenue [lpéaunarepa. CoOCcTBEHHBIE SHEPTUU U COO-
CTBEHHbIE BOJIHOBBIE (PyHKIIMHU. YacTHIla B HOTEHIMAIBHOM siMe

Tema 28. TynnenbHbli 3pdext
[TorennuanbHbIi Oapbep U TYHHENIbHBIN 3 PekT. BeposTHOCTH Mpoxoxie-
HUS YaCTHIIBI Yepe3 MOTEHIUAIBHBIA Oapbep

Tema 29. KBaHTOBBII rapMOHHYECKHI OCHHJLIISITOP
OpnHoOMepHBIN KBAHTOBBIM FApMOHUYECKUHM OCIMIUIATOP. Y POBHU SHEPTUU U
COOCTBEHHBIE BOJHOBBIE (DYHKIMH

Tema 30. KBaHTOBBIIi MOMEHT UMITYJ/IbCA
OpOuTanbHBIIl MOMEHT UMITyJIbca. Ero coGcTBeHHBIE 3HAUE€HUS U COOCTBEH-
Hble QYHKIIUU B CHEepUUECKUX KOOPAUHATAX

Tema 31. BonopoxononooHbiii aToM
I{eHTpanbHO-CHMMETPHUYHOE MOJIE B KBAHTOBOW MeXaHuKe. Bonopoxono-
n00HbIN aTroM. Ero ypoBHM 3Hepruu, cOOCTBEHHBIE BOJTHOBBIE (D)YHKIIUU

Hroro B cemecTpe A

22

22

Paspea I1I. OcHOBBI cTATHCTHYECKOW (PU3MKHM M TEPMOAUHAMMKH (cemecTp

B)

Tema 32. Makpocucremsl. TepmMoanHaMuyecKkne napamMmeTpsol
Makpocucrembl. CTaTUCTUYECKUI U TEPMOJMHAMUUYECKUNA CIIOCOOBI ONHca-
HUs MakpocucteM. TepMoauHaMuuecKue napameTpsl. PaBHOBECHBIE U
HEPaBHOBECHBIE CUCTEMBI

Tema 33. ®a30Boe NPOCTPAHCTBO
KBaszuknaccuueckoe npubmmkenue. ®azoBoe npocrpanctso. GuykTyanuu

Tema 34. Teopema JInyBuiis
Teopema JInyBmiis. Ponb sHepruu B ctaTucTuyeckoil pusmke

Tema 35. DuTponus
CrarucTruyeckuil Bec. JHTPONHUs, €€ CTATUCTUYECKUI CMBICII. 3aKOH BO3pac-
TaHMsI SHTPONHUU U €ro pU3nUecKas HHTEepIpeTalus

Tema 36. Pacnpenenenue I'u60ca
Pacnpenenenne 'n66ca. Temneparypa, e€ cBoiicTBa

Tema 37. IlepBoe HAY2/10 TEPMOAMHAMHUKH
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PaboTta n konmmuecTBo Temta. [lepBoe Hayao TepMOIMHAMUKH

Tema 38. Bropoe Ha4a/10 TepMOAMHAMHUKH

Bropoe Hauano TepMOAMHAMUKH U €r0 CTaTUCTUYECKUI cMbIcit. O0benu- 1 1
HEHHAs (opMa MEPBOrO M BTOPOTO HA4YaJ TEPMOAUHAMUKHI

Tema 39. TepMoanHaMuyecKue MOTEHIMAIbI

Onranenusa. CBOOOIHAS YHEPTUS MaKpOCHCTEMBI. TepMOAMHaMUYECKUe 110~ 1 1
TEHIUAJIbI

Tema 40. AnnadéaTuyeckuii mpouecc

Hanpapnenue n3MeHeHus: TepMOIMHAMUYECKUX MTOTEHIIUAJIOB MPH HEOOpa- 1 1
TUMBIX TIporieccax. JlaBneHue u ero cBs3b co CBOOOIHOM 3Heprueil. Annada-

TUYECKUH mporiecc. YpaBHeHHE aaradaThl

Tema 41. XuMH4YeCKHH NOTEHITHAJI

3aBUCHUMOCThH TEPMOJIMHAMUYECKUX BEJTMYHMH OT YucCla yacTull. Xumuueckuit | 0,5 0,5
NOTEHIMAJ, ero PU3NUECKUI CMBICTT

Tema 42. MakpocucTeMbl BO BHellIHeM ToJie. UneaabHblii ra3z

YciioBus paBHOBECHSI MAKPOCHUCTEMBI BO BHEIITHEM T110J1e. M eanbHbIi ras. 05 05
Pacnpenenenue cpenHeit 3HEprun UACAIbHOTO ra3a Mo CTENeHsIM CBOOOIBI. ’ ’
Pacnpenenenue bonbivana

Tema 43. Pacnpenesnenue ['n60ca ¢ nepeMeHHBIM YU CJI0M YACTHIL

Pacnipenenenue ['n60ca ¢ nepeMEHHBIM UHCIOM YacTHUILL B KJIIACCUYECKOM 0,5 0,5
cinydae. CTaTUCTHYECKHE CyMMa U UHTErpal

Tema 44. KBaHTOBasl CTATHCTHKA

Pacnipenenenue ['n60ca c nepeMeHHbIM YHUCIOM YacTHIl B KBAHTOBOM CIIy- 05 05
yae. CtaTucTuyeckas cymma B kBaHToBOU ctaructuke. [Ipunuun [laynu u ’ ’
€ro MPUMEHEHUE B KBAHTOBOW CTaTUCTHKE

Tema 45. Pacnipenenenuss ®epmu — lupaka u bose — JitHmreitna

Pacnpenenenne @epmu — J{upaka. BeIpoxaeHHBIN IIeKTPOHHBIH ra3. Pac- 0,5 0,5
npeaenenue boze — DitHiTeliHa

Tema 46. YépHoe uznydenue

Yépnoe nznyuenue. @opmyina [Inanka. dopmyna Panes — [xunca. Tepmo- 0,5 0,5
JTMHAMAYECKHE BEJIMYMHBI YEPHOTO N3ITYUCHUS

Htoro B cemectpe B 12 12
Hroro 42 42

4. Y4EBHO-METO/JMYECKOE OBECINEYEHUE CAMOCTOATEJbHOM PABOTHI
OBYYAIOIIUXCHA

Ounas dhopma 00yueHuUs

Tembl a5 ca- Koimue- | ®@opmbl camo- | Meroanue- | Dopmsl
N3y4yaemsble BO- N .
MOCTOSAATEJIbHO- Ipock: CTBO Ya- | CTOSITEIbHOH | cKHe o0ec- | OTYETHO-
ro0 M3y4eHus COB padoThbl neYeHust CTH
Cemectp 7
Kunematuka VYpaBHeHuUs 1BU- 4 Pabota c nute- | Pexomenmy- Kon-
TOYKH JKEHUS1, TPAEKTO- paTtypoi, ce- emas JIuTe- CIIEKT,
pusl, CKOPOCTb, ThI0 IHTEpHET, | parypa. Pe- peLéH-
YCKOPEHHE TOY- KOHCYJIbTAallUy, | cypcel Un- HBIE 3a-
ku. ['ogorpadsr penieHue 3anad TEpHET Jaqu
CKOPOCTH U YCKO-
PEHUS TOUKU
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Kunematuka OCHOBHBIE IBU- Pabota c nute- | Pexomenmy- Kou-
TBEPIOTO TeJIA JKEHU Tena. paTtypoi, ce- eMas JINTe- CIIEKT,
Bpaiienue Bo- Tht0 UHTEpHET, | parypa. Pe- peéH-
KpyT TOYKHU. YT- KOHCYJIbTAalUy, | cypcel Mn- HBIE 3a-
nbl Didnepa. Yr- pelieHue 3aaa4y TEpHET Jlayun
JIOBasi CKOPOCTb U
YIJIOBOE yCKOpE-
HUE
Kunematuka 3aKOHEI CII0XKe- Pabota c nmute- | Pexomenmy- Kou-
CJI0’KHOT'O JBU- HUS CKOPOCTEN U paTtypoi, ce- eMas JINTe- CIIEKT,
JKEHHS TOUKHU U YCKOpeHHil. 3a- Tht0 UHTEpHET, | parypa. Pe- peéH-
Tena KOHBI CIIOXKEHUS KOHCYyJIbTaluy, | cypcbl MH- HBIE 3a-
YTJIOBBIX CKOPO- penieHue 3anad TEpHET Ja4u
CTEH U yIJIOBBIX
YCKOPEHHI
3akonsl Hetoto- | [Ipunumn otHO- Pabota c nute- | Pexomenny- Komn-
Ha cutenbHocTH [a- paTypoii, ce- eMasi JIuTe- CIIEKT,
auies. AKCHOMBI ThI0 HTEpHET, | parypa. Pe- peLéEH-
KUHETHKU. 3aK0- KOHCYJIbTALlUK, | cypchl MH- HbIE 3a-
Hbl HproTOHA. pelieHue 3ana4 TEpHET Jauu
Cuiibl MIHEPITUU
OcHoBHBbIE T€O- YpaBHEeHUS U3- Pa6ora c nute- | Pexomenny- Kon-
pEMBI IUHAMHUKN | MEHEHUS U 33aKO- paTypoii, ce- eMasi JIuTe- CIIEKT,
HBI COXPAaHEHUS TbI0 IHTEpHET, | parypa. Pe- peLéEH-
MMITYJIbCa, SHEp- KOHCYJIbTALlUK, | cypchl MH- HBbIE 3a-
MM 1 MOMEHTa pelieHue 3ana4 TEpHET Jauu
MMITyJIbCa
[enTpanbHO- JIBM>KEeHUE B 1ICH- Pabota c nute- | Pexomenmy- Komn-
CUMMETPUYHOE TpaJIbHO- paTypoi, ce- emasi JIuTe- CIIEKT,
rnosue CHUMMETPUYHOM TbI0 HTEpHET, | parypa. Pe- peLéH-
1oJie. 3aKOHBI KOHCYJbTallMM, | cypcel MH- HBbIE 3a-
Kemnnepa. 3agaua pelieHue 3aaa4 TEpHET Jaun
JIBYX T€J
Vpasuenue Jla- | Cucremsl co cBs- Pa6ora c nute- | Pexomenny- Kon-
rpanxa |-ro posna | 3sMu, rOJIOHOM- paTypoi, ce- emasi JIuTe- CIIEKT,
HbIE CBsI3U. Bup- ThI0 HTEpHET, | parypa. Pe- peLéEH-
TyaJIbHBIE IIEepe- KOHCYJbTallMM, | cypcel MH- HBIE 3a-
MEIIEeHUs], TPUH- pelieHue 3aaa4 TEpHET Jaun
iun J{anambepa.
YpaBuenue Jla-
rpanxa I-ro pona
(C MHOXHUTEISIMU
Jlarpanika)
VYpaBuenue Jla- O000ménunie Pabota c nute- | Pexomenmy- Kou-
rpanxa [I-ro po- | koopauHaTHI U paTypoi, ce- emas JIuTe- CIIEKT,
na CKOpOCTH. YpaB- Tht0 UHTEpHET, | parypa. Pe- pelén-
HeHue Jlarpanxa KOHCYNbTalUy, | cypcel MUH- HBIE 32a-
I-ro pona (B penieHue 3anaq TEpHET Jaqu
0000MIEHHBIX KO-
OpJIMHATAX).
O060061EHHBIE

CHJIa, UMITYJIbC,
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SHEPrus

VYpaBHeHus ['a- Oynknus 'a- 4 Pabora ¢ nure- | Pexomenny- Kon-
MUJIBTOHA MUJIBTOHA. Y paB- paTypoii, ce- emasi JuTe- CIIEKT,
HeHud ["amuib- TbI0 UHTEpHET, | parypa. Pe- | pemén-
TOHa (KaHOHUYE- KOHCYJIbTAllUK, | cypchl MH- HBIE 3a-
CKHE€ YpaBHEHUS). pelieHue 3ana4 TEpHET a4
IlepBbie uHTErpa-
JIbl KAHOHUYE-
CKUX ypaBHEHUI
Jluneitabie kone- | CoOCTBEHHBIC 4 PaGora c nure- | Pexomenmy- Kon-
Oanus JIMHEWHBIE KOJIe- paTypoii, ce- emasi JuTe- CIIEKT,
Oanus moa aeu- Tt0 HTEpHET, | parypa. Pe- peén-
CTBHUEM pa3iiny- KOHCYJIbTAllUM, | cypchl MH- HBIE 3a-
HBIX CHJI. BbI- pelieHue 3a1a4 TEpHET a4
HYKJICHHBIE KO-
nebanus. Pe3o-
HaHC
Jvnnamuka TBEp- | [IBH>KeHuUe Tena ¢ 4 Pabota c nute- | Pexomenny- Kon-
JIOTO Tena OJIHOM 3aKpen- paTypoii, ce- emasi JIuTe- CIIEKT,
JEHHON TOUYKOM. ThI0 HTEpHET, | parypa. Pe- peLéEH-
Tenzop uHepuuu. KOHCYJIbTALlK, | cypchl MH- HBbIE 3a-
JnHamuueckue peuieHue 3anaq TEpHET Ja4u
ypaBHeHHUs Dilite-
pa. ['upockon
Bapuanuonnsie JeicTBue Mexa- 4 PaGora c nure- | Pekomenny- Kon-
IIPUHLUIIBI B ME- | HUYECKOU CHCTe- paTtypoi, ce- eMas JINTe- CIIEKT,
XaHUKE ™Mbl [IpuHIMT Tbt0 HTEpHET, | parypa. Pe- pemieH-
HaVMEHBIIIETO KOHCYyJbTaluy, | cypcel Mn- HBIE 3a-
JIeUCTBHS. YpaB- pelieHue 3aga4 TEpHET Ja4u
HeHue Diiepa —
Jlarpanxa
Jvnnamuka B He- | [InHamuueckue 4 Pabota c nute- | Pexomenmy- Kon-
MHEpUUATbHBIX YpaBHEHUS JIBU- paTypoi, ce- emas JIuTe- CIIEKT,
KOOpAUHAaTax JKEHUS B KPUBO- TbI0 IHTEpHET, | parypa. Pe- peLéH-
JMHENWHBIX KOOp- KOHCYJIbTAllNK, | cypchl MH- HBIE 3a-
JIMHATax pelieHue 3anad TEpHET Ja4n
Meton I'amuins- JlerictBue I'a- 4 PaGora c nure- | Pexomenmy- Kon-
TOHa — SlkoOU MHUJIBTOHA — SIKO- paTtypoi, ce- eMas JINTe- CIIEKT,
ou. YpaBHeHUe TbI0 HTEpHET, | parypa. Pe- peuicH-
lamunpToHa — KOHCYJIbTaluu, | cypchbl UH- HBIE 3a-
SxoOu. Anunaba- pelieHue 3aga4 TEpHET Jaun
THYECKHUE NHBA-
pHAHTHI
Cemectp 8
3apsaapl U TOKU 3aKOH COXpaHe- Pabota c nute- | Pexomenmy- Kon-
HUSA dJIEKTpUYe- paTypoi, ce- emas JIuTe- CIIEKT,
CKOTrO 3apsija. Tet0 IHTEpHET, | parypa. Pe- | pemén-
Tox mpoBogUMO- 4 KOHCYyJbTaluy, | cypcbl MH- HBIE 3a-
CTH U TOK CMe- penieHue 3anad TEpHET Jaqu

mieHus. 3aKoH
OmMma u 3aK0H
Jxoyna — Jlenua
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VYpaBHeHus VYpaBHeHus Pabota c nute- | Pexomenmy- Kon-
Makcsemna Makcsemia B paTtypoi, ce- eMas JINTe- CIIEKT,
muddepeHmans- Tht0 HTEpHET, | parypa. Pe- | pemén-
HOU (opme s KOHCYJIbTAalUy, | cypcel Mn- HBIE 3a-
BEILECTBA U Ba- 4 penieHue 3anad TEpHET Ja4u
Kyyma. lnre-
rpainbHas Gopma
ypaBHEHUU
Makcgemia
DHeprusi u uM- 3aKOHBI COXpaHe- PaGora c niure- | Pexomenmy- Kon-
IYJIBC 3IEKTPO- HUS SHEPTUU U paTypoii, ce- emasi JuTe- CIIEKT,
MarHuTHOTO II0- | UMITYJIbCa JJIEK- TbI0 HTEpHET, | parypa. Pe- | pemén-
s TPOMarHUTHOTO 4 KOHCYJIbTAllUM, | cypchl MH- HBIE 3a-
noJisi. Bexrop pelieHue 3aa4 TEpHET Ja4u
IToiinTuHra. Ten-
30p HATSHKEHUU
Makcseiuia
IToTenumansl CxanspHslil u Pa6ora c nute- | Pexomenny- Kon-
3JIEKTPOMAarHuT- | BEKTOPHBIN I10- paTypoii, ce- eMasi JIuTe- CIIEKT,
HOT'O I10JI4 TEHLIMAJIBI. Y paB- TbI0 IHTEpHET, | parypa. Pe- peLéEH-
HEHUs M0JIs B I0- 4 KOHCYJIbTALlUM, | cypchl MH- HbIE 3a-
teHnuanax. Ka- pelieHue 3ana4 TEpHET Jauu
JUOPOBKA OTEH-
LIAAJIOB, YCIOBUE
Jlopenna
YpaBuenus /la- YpaBuenus /la- Pabota c nute- | Pexomenmy- Kon-
nambepa. BonHo- | mamGepa u BoJI- paTypoii, ce- eMasi JIuTe- CIIEKT,
BO€ YpaBHECHUE HOBOE ypaBHE- TbI0 IHTEpHET, | parypa. Pe- peLéH-
Hue. Obuiee pe- KOHCyJbTallMM, | cypcel MH- HBIE 3a-
IIIEHUE ypaBHE- 4 pelieHue 3aaa4 TEpHET Jaun
HUM MOJIA B TIO-
TeHIuanax. 3a-
a3/pIBaroIINe
MOTEHIIMAJIbI
DIIeKTpOCTaTH- YpaBHeHue s Pabota c nute- | Pexomenmy- Kon-
4eCKOe I0JIE B CKaJIIPHOT'O 1O- paTypoi, ce- emasi JIuTe- CIIEKT,
BaKyyMe TEHIMaja JJIeK- ThI0 HTEpHET, | parypa. Pe- peLéH-
TPOCTAaTHYECKOT O 4 KOHCYJIbTallMM, | cypcel MH- HBIE 3a-
II0JISI B BAKyyMe. pelieHue 3aaa4 TEpHET Jaun
ITone Toueunoro
3apsiaa. [lone nu-
1oJIsl
DJIEKTPOCTATHU- OCHOBHBIE ypaB- Pabota c nute- | Pexomenmy- Kon-
4ecKoe I0JIE B HEHUS DIIEKTPO- paTypoi, ce- emas JIuTe- CIIEKT,
BEILIECTBE CTaTUYECKOI0 ThI0 IHTEpHET, | parypa. Pe- peLéH-
0JIS1 B JUDJIEK- 4 KOHCYyJbTaluy, | cypcbl MH- HBIE 3a-
Tpuke. [IpoBon- pelieHue 3aaa4 TEpHET Ja4u
HUKH B JJIEKTPO-
CTaTHYECKOM I10-
ae
DHeprus dJIeK- DHeprus HJIeK- 5 Pabota c nute- | Pexomenmy- Kon-
TPOCTAaTUYECKOIO | TPUUYECKOTO MOJISI paTypoi, ce- emasl JInTe- CIIEKT,
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oJIst B BaKyyMe€ U B Tht0 UHTEpHET, | parypa. Pe- peén-
JUDBJIEKTPUKE. KOHCYyJIbTAaluy, | cypcel Un- HBIC 3a-
OHeprus 3aps- peleHue 3anga4 TEPHET Jla4n
JKEHHBIX IIPOBOJI-
HUKOB U B3aUMO-
JIEHCTBHUS 3apsi-
JI0B
Marnuroctatu- | YpaBHEHUS I Pabora c nmure- | Pexomenny- Kon-
YECKOE I0JIE B BEKTOPHOI'O I0- paTypou, ce- emasi JuTe- CIIEKT,
BaKyyMe TEHI[Yajla MarHu- TbI0 HTEpHET, | parypa. Pe- peuén-
TOCTaTUYECKOTO 5 KOHCYJIbTallMH, | cypcel MH- HBIE 3a-
II0JIsI B BAKyyMe. pelieHue 3ana4 TEpHET Ja4qu
MarnuTHOe nosue
B JIUIIOJIBHOM
MPUOJIKEHUN
MaruautHoe nosie | [TocTostHHBIN Pabota c nute- | Pexomennay- Kon-
IIOCTOSIHHOTO TO- | 2JIEKTPUYECKHUI paTypoi, ce- emasi JIuTe- CIIEKT,
Ka TOK U €ro Mar- 2 TbI0 HTEpHET, | parypa. Pe- peLéEH-
HUTHOE 110JI€ KOHCYJbTallMM, | cypcel MH- HBIE 3a-
penieHue 3anad TEpHET Ja4u
Maruurocratu- | OCHOBHBIE ypaB- Pabora c nure- | Pekomenny- Kon-
YEeCKOe I10JIE B HEHHUsI MATHUTO- paTtypoi, ce- eMas JIuTe- CIIEKT,
BELIECTBE CTaTHUYECKOTO Tet0 IHTEpHET, | parypa. Pe- | pemén-
II0JIs1 B MarHETH- 2 KOHCYJIbTallUK, | cypcel MH- HBIE 3a-
Ke. DHeprus Mar- peleHue 3ana4 TEPHET Ja4n
HUTHOTO ITOJISt
IIOCTOSIHHBIX TO-
KOB
Hecrannonapuoe | Bosnsl ne bpoii- Pabota c nute- | Pexomenmy- Kon-
ypasHenue Ilpé- | ma. Hecranumo- paTtypoi, ce- eMas JINTe- CIIEKT,
JIUHTEepa HapHOE ypaBHE- ThI0 HTEpHET, | parypa. Pe- peLéEH-
Hue lpénunre- 5 KOHCYJIbTAllUH, | Ccypcel Mn- HEIE 3a-
pa. BonHoBas peleHne 3a1a4y TEpHET Jayu
¢bynkuus. Ypas-
HEHUE Hepa3phIB-
HOCTH
CranuonapHoe CranmonapHoe Pabota c nute- | Pexomenmy- Kon-
ypasHenue llIpé- | ypaBHenue IlIpé- paTypoi, ce- eMas JINTe- CIIEKT,
JIUHTEepa nunrepa. Co0- Tht0 UHTEpHET, | parypa. Pe- peléHn-
CTBEHHBIE DHEP- KOHCYJIbTAllUK, | cypcel Mn- HBIE 3a-
U U COOCTBEH- 2 penieHue 3anaq TEpHET Jaqu
HBIC BOJIHOBBIE
¢byukun. Yactu-
11a B [TIOTCHIU-
AJIBHOM sIME
TyHHEIbHBIN IToTeHnManbHBIN Pabora c nure- | Pexomenny- Kon-
ekt Oapwep U TyH- paTypoH, ce- emasi JiuTe- CIIEKT,
HEJIbHBINA AP PEKT. TbI0 HTEpHET, | parypa. Pe- peuen-
BeposTHOCTB 2 KOHCYNbTaIuy, | cypcel Mn- HBIE 3a-
IIPOXOXKACHUS pelieHue 3anad TEpHET Ja4n
YaCTHUIbI Yepe3
HOTEHIIMAIbHBIN
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Oapbep

KBantoBblii rap- | OnHOMEpHBII Pabora c nure- | Pexomenny- Kon-
MOHMYECKHN OC- | KBaHTOBBIU Irap- paTypou, ce- emasi JIuTe- CIIEKT,
LUJIIATOP MOHUYECKUHN OC- TbI0 HTEpHET, | parypa. Pe- peuén-
LUJIATOP. YPOB- 5 KOHCYJIbTalMH, | cypcel MH- HBIE 3a-
HU DHEPIUU U pelieHue 3ana4 TEpHET a4
cOoOCTBEHHBIE
BOJIHOBBIE (PyHK-
97071
KBanToBbIil MO- | OpOuTambHBII Pabora c nmure- | Pexomenny- Kon-
MEHT UMITYJIbCA | MOMEHT UMITYJIb- paTypou, ce- emasi JuTe- CIIEKT,
ca. Ero co0- Tt0 HTEpHET, | parypa. Pe- peLén-
CTBEHHBIC 3Haye- 5 KOHCYJIbTallMH, | cypcel MH- HBIE 3a-
HUS U COOCTBEH- pelieHue 3ana4 TEpHET Ja4qu
HbIe (YHKIIUU B
ceprueckux Ko-
OopAuHaTax
Boaoponormo- [lenTpanbHo- PaGora c nute- | Pekomenny- Kon-
JOOHBIN aToM CUMMETPUYHOE paTypoi, ce- emasi JIuTe- CIIEKT,
10JI€ B KBAHTO- ThI0 HTEpHET, | parypa. Pe- peLéEH-
BOI MEXaHUKE. KOHCYJbTallMM, | cypcel H- HBIE 3a-
Bonopoaonono6- 2 peuieHue 3anaq TEpHET IER
HbI aToM. Ero
YPOBHU 3HEPIHH,
cOOCTBEHHBIE
BOJIHOBbIE (DYHK-
97071
Cemectp 9
Makpocucremsl. | MakpoCUCTEMBI. 4 Pabota c nute- | Pexomenmy- Kon-
TepmonnHamu- Craructudeckuii paTypoi, ce- emasi JIuTe- CIIEKT,
YECKHUe MapaMeT- | U TEpMOJUHAMU- TbI0 HTEpHET, | parypa. Pe- peLéH-
pBI YeCKUI Coco0BbI KOHCYJIbTallMM, | cypcel MH- HBIE 3a-
OIMCAHUs MaKpO- pelieHue 3anaq TEpHET Jaqun
cucreM. Tepmo-
JTUHAMHUYECKHE
napameTpsl. PaB-
HOBECHBIE U
HEPABHOBECHBIE
CUCTEMBI
da3zoBoe mpo- KBa3zukiaccuue- 4 Pabora c nure- | Pexomenny- Kon-
CTPaHCTBO CKoe mpuonmxe- paTypoi, ce- eMasi JuTe- CIIEKT,
Hue. Pa3zoBoe TbI0 HTEpHET, | parypa. Pe- peuen-
IIPOCTPAHCTBO. KOHCYJbTaluy, | cypcel Mn- HbIE 3a-
dnykTyanun pelieHue 3aga4 TEpPHET Ja4u
Teopema Jlu- Teopema Jlu- 4 Pabota c nute- | Pexomenmy- Kon-
YBUILIA yBuLIs. Poinb paTypoi, ce- emas JIuTe- CIIEKT,
SHEPTUU B CTATH- Tht0 UHTEpHET, | parypa. Pe- pemén-
CTHYECKOU (u3u- KOHCYyJIbTaluy, | cypcbl MH- HBIE 3a-
Ke penieHue 3anad TEpHET Jaqu
OHTponus Craructudeckuii 4 Pabora c nure- | Pexomenny- Kon-
BeC. DHTpomnus, paTypoi, ce- eMasl JIuTe- CIIEKT,
€€ CTaTUCTUYe- TbI0 lHTEpHET, | parypa. Pe- peuén-
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CKHUH CMBICT. 3a- KOHCYyJIbTaIuu, | cypchl MH- HBIE 3a-
KOH BO3pacTaHus perieHue 3aaau TEpHET Jaun
SHTPOIIUH U €r0
busnueckas uH-
TepupeTanus
Pacnipenenenue Pacnpenenenue 4 PaGora c nure- | Pekomenmy- Kon-
['u66ca I'u66ca. Temmne- paTypoii, ce- eMasi JIuTe- CIIEKT,
patypa, €€ CBOM- Tht0 HTEpHET, | parypa. Pe- peén-
CTBa KOHCYJIbTAallUK, | cypchl MH- HBbIE 3a-
peuieHue 3anad TEPHET Jaun
[TepBoe Hauaso Pa6ota u xonm- 4 Pabota c nmute- | Pexomenmy- Kon-
TEPMOJMHAMUKH | YECTBO TeILIa. paTtypoi, ce- eMas JIuTe- CIIEKT,
ITepBoe Hauano Tht0 UHTEpHET, | parypa. Pe- peéH-
TEPMOJAMHAMUKH KOHCYJIbTaluy, | cypcbl MH- HBIE 3a-
penieHue 3anau TEpHET Ja4n
Btopoe nauano Bropoe Hauano 4 Pabota c nute- | Pexomenmy- Kon-
TEPMOJMHAMUKHA | TEPMOJUHAMUKHI paTypoii, ce- eMasi JIuTe- CIIEKT,
U €ro CTaTUCTHU- ThI0 HTEpHET, | parypa. Pe- peLéEH-
YECKUU CMBICII. KOHCYJIbTAllUK, | cypchl MH- HBbIE 3a-
O0benuHEHHAs pelieHue 3aaa4 TEpHET Jaqu
dbopma nepBoro u
BTOPOT'0 Hayaj
TEPMOJMHAMUKH
TepmoanHamu- Ouranbnus. Co- 4 Pa6ora c nure- | Pexomenny- Kon-
YyecKue MOTeHIN- | 00aHAas SHEPTUs paTypoii, ce- emasi JIuTe- CIIEKT,
asubl MaKpOCHUCTEMBI. ThI0 IHTEpHET, | parypa. Pe- peLéEH-
TepmonuHamuue- KOHCYJIbTALlUK, | cypchl MH- HbIE 3a-
CKH€ IMOTEHIIAAJIBI penieHue 3anad TEpHET Ja4n
Anunabatuyeckuit | HampaBnenue 4 PaGora c nure- | Pexomenmy- Kon-
porecc U3MEHEHUS TEP- paTypoi, ce- eMas JIuTe- CIIEKT,
MOJIUHAMUYECKUX TbI0 HTEpHET, | parypa. Pe- peuicH-
MOTEHILIMAJIOB MPH KOHCYyJbTaluy, | cypcbl H- HBIE 3a-
HEOOpaTHUMBbIX penieHue 3agau TEpHET Ja4u
npoueccax. Jlas-
JICHUE U €T0
CBSI3b CO CBOOOI-
HOU DHEpruen.
AnmnabaTuuyeckuii
rpouece. Ypas-
HEHUE aauadaTsl
XuMHUeCcKul mo- | 3aBUCUMOCTb 2 PaGora c nure- | Pekomenmy- Kon-
TEHIIHAIT TepMOJIMHAMUYE- paTypoi, ce- eMasi JIuTe- CIIEKT,
CKHUX BEJIUYUH OT TbI0 HTEpHET, | parypa. Pe- peuen-
YyCla YaCTHUL. KOHCYNbTaluy, | cypcel Mn- HbIE 3a-
XUMHUYECKUH TO- pelieHue 3aaau TEpHET Jaun
TeHIMal, ero Qpu-
3UYECKUI CMBICI
MakpocucteMbl | YcIoBUS paBHO- 2 Pabota c nute- | Pexomenmy- Kon-
BO BHEILIHEM IIO- | BECHSI MAKPOCH- paTypoi, ce- emas JIuTe- CIIEKT,
ne. UneanbHblit CTEMBI BO BHEII- ThI0 HTEpHET, | parypa. Pe- peLéH-
ras HeM none. Wne- KOHCYNbTalUy, | cypcel MH- HBIE 3a-
albHBIN Ta3. Pac- pelieHne 3aaa4a TEPHET naqu
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IIPENIECTICHHE
CpEeIHEN dDHEeprun
UJCAIIBHOTO ra3a
10 CTENEHAM
cBoOoxkbl. Pac-
IIPEACIICHUE
bonpimana
Pacnipenenenne | Pacnpenenenue 2 PaGora c nure- | Pexomenmy- Kon-
I'u606ca c nepe- ['u606ca ¢ nepe- paTypoii, ce- eMasi JIuTe- CIIEKT,
MEHHBIM YHMCJIOM | MEHHBIM YHCJIOM Tht0 HTEpHET, | parypa. Pe- | pemén-
YaCTHIL YaCTHUL B KJIACCH- KOHCYJIbTalMy, | cypcel MH- HBIE 3a-
YECKOM CIIydae. pelieHue 3ana4 TEpHET Ja4u
Crarucruueckue
CyMMa U UHTe-
rpai
KBanToBas crta- | Pacnpenenenue 2 Pa6ora c nure- | Pekomenny- Kon-
TUCTHKA I'n66c¢a c nepe- paTypoi, ce- emasi JIuTe- CIIEKT,
MEHHBIM YUCIIOM ThI0 HTEpHET, | parypa. Pe- peLéEH-
4acTHUL B KBAHTO- KOHCYJIbTallMM, | cypcel MH- HBIE 3a-
BoM ciyudae. Cra- peuieHue 3anaq TEpHET Jauu
TUCTUYECKAs
CyMMa B KBaHTO-
BOM CTaTUCTHUKE.
ITpunnun [aynm
U €r0 NpUMEHe-
HHE B KBAHTOBOU
CTaTUCTHUKE
Pacnpenenenus | Pacnipenenenue 2 Pabota c nute- | Pexomenmy- Kon-
®epmu — [lupaka | Gepmu — Jupaka. paTypoi, ce- eMas JINTe- CIIEKT,
u bosze — DiiH- BoIpox1eHHBII ThI0 HTEpHET, | parypa. Pe- peLéH-
HITeHHa AIIEKTPOHHBIN KOHCYJbTallMM, | cypcel MH- HBIE 3a-
ra3. Pacnipenene- pelieHue 3anad TEpHET Jaun
Hue bosze — DiiH-
HITeHA
Uépnoe uznyue- | UEpHoe uziyye- 2 PaGora c nure- | Pexomenmy- Kon-
HUE Hue. Dopmyna patypoii, ce- eMasl JInTe- CIIEKT,
IInanka. @opmy- TbI0 HTEpHET, | parypa. Pe- peuicH-
na Panes — KOHCYyJIbTaluy, | cypcbl MH- HBIE 3a-
xunca. Tepmo- pelieHue 3aga4 TEpHET Ja4u
JTUHAMHUYECKHE
BEJIMYUHBI UEp-
HOT'O M3JIy4eHUs
HTroro 152
OuHo-3a04yHas (hopma 0OyueHuUs
Tembl 115 ca- Koimue- | ®@opmbl camo- | Meroanue- | Dopmbl
N3y4yaemsble Bo- . .
MOCTOSITeJIbHO- poch! CTBO Ya- | CTOSITEIbHOH | cKHe o0ec- | OTYETHO-
ro M3y4eHHs COB padoThI nevyeHust CTH
Cemectp 9
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Kunematuka VYpaBHeHus 1BU- 1 Pabota c nute- | Pexomenmy- Kos-
TOYKHU JKEHUS, TPACKTO- paTypoii, ce- emasi JIuTe- CIIEKT,
pHsi, CKOPOCTb, Tht0 UHTEpHET, | parypa. Pe- | pemén-
YCKOpPEHUE TOY- KOHCYyJIbTaluy, | cypcbl MH- HBIC 3a-
ku. ['ogorpadsr pelieHue 3aaa4 TEpHET aqu
CKOPOCTH U YCKO-
PEHUS TOUKHU
Kunemaruka OCHOBHBIE JIBU- 1 PaGora c nure- | Pexomenmy- Kon-
TBEPAOrO Tena JKEHUS Tena. paTypoi, ce- emasi JiuTe- CIIEKT,
Bpamenue Bo- TbI0 HTEpHET, | parypa. Pe- peuén-
KpYT TOYKHU. YT- KOHCYJbTallMH, | cypcel UH- HBIE 3a-
ne1 Ditnepa. Yr- peleHue 3a1a4y TEpHET Jayu
JIOBasi CKOPOCThb U
YIJI0BOE yCKOpe-
HUE
Kunematuka 3aKOHBI CII0XKeE- 0,5 Pabota c nute- | Pexomenny- Kou-
CJIOHOTO JIBU- HUSL CKOPOCTEH U paTypoi, ce- emas JuTe- CIIEKT,
JKEHUS TOUYKU U ycKopeHui. 3a- TbI0 IHTEpHET, | parypa. Pe- | pemén-
Tena KOHBI CIIOKEHUS KOHCYJIbTallMH, | cypcel UH- HBIC 3a-
YIJIOBBIX CKOPO- pelieHue 3ana4 TEpHET Jauu
CTEH U YTJIOBBIX
YCKOpPEHHI
3akonbl HetoTo- | IIpuHiun otHo- 0,5 Pa6ora c nure- | Pekomenny- Kon-
Ha cutenbHocTH [a- paTypoi, ce- emas JuTe- CIIEKT,
auies. AKCHOMBI TbI0 HTEpHET, | parypa. Pe- peLéEH-
KUHETHKU. 3aKO- KOHCYJIbTallMH, | cypcel UH- HBIC 3a-
Hbl HproTOHA. pelieHue 3aaa4 TEpHET Jauu
Cuiibl UHEPLIMU
OCHOBHBIE TE€O- YpaBHEeHHS U3- 0,5 Pabota c nute- | Pexomennay- Kou-
pPEMBI IMHAMHUKN | MEHEHUS U 33aKO- paTypoii, ce- emasi JIuTe- CIIEKT,
HBI COXPAHEHUS ThI0 HTEpHET, | parypa. Pe- peLéH-
MMITYJIbCa, SHEp- KOHCYJIbTAllNK, | cypchl MH- HBbIE 3a-
TUU U MOMEHTA pelieHue 3aaa4 TEpHET Jaun
MMITyJIbCa
[enTpanbHO- JIBM>KEeHUE B 1ICH- 0,5 Pabota c nute- | Pexomenmy- Komn-
CUMMETPUYHOE TpajibHO- paTypoii, ce- eMasi JIuTe- CIIEKT,
rnosue CHUMMETPUYHOM TbI0 IHTEpHET, | parypa. Pe- peLéH-
noJie. 3aKOHBI KOHCYJIbTAllK, | cypchl MH- HBbIE 3a-
Kemnnepa. 3agaua pelieHue 3aaa4 TEpHET Jaun
JIBYX T€J
VYpaBuenue Jla- CHCTEMEI CO CBSI- 0,5 Pabota c nute- | Pexomenmy- Kou-
rpanxa |-ro poga | 31Mu, TOJTOHOM- paTypoii, ce- emas JIuTe- CIIEKT,
HbIE CBsI3U. Bup- ThI0 IHTEpHET, | parypa. Pe- peLéH-
TyaJlbHbIE TIepe- KOHCYNbTaluu, | cypcel MH- HBIE 3a-
MEIIEHUs, TPUH- pelieHue 3aaa4 TEpHET Ja4u
run J{amambepa.
YpaBuenue Jla-
rpanxa I-ro pona
(C MHOXHUTEISIMU
Jlarpanika)
VYpaBuenue Jla- O0001ménunIe 0,5 Pabota c nute- | Pexomenmy- Kou-
rparxka [I-ro po- | koopauHaTh U paTypoii, ce- eMasi JITe- CIIEKT,
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na CKOpOCTH. YpaB- Tht0 UHTEpHET, | parypa. Pe- peén-
HeHue Jlarpanxa KOHCYyJIbTAaluy, | cypcel Un- HBIE 3a-
Il-ro pona (B perieHue 3a1a9 TEpHET Ja4H
0000MIEHHBIX KO-
OpJIMHATAX).
0O060061EéHHBIE
cuia, UMITYJIbC,
SHEPrus
VYpasuenus [a- Oynkus [Na- 0,5 Pabota c nmute- | Pexomenmy- Kos-
MHJIBTOHA MUJIbTOHA. Y paB- paTtypoi, ce- eMas JIuTe- CIIEKT,
HeHus [amub- Tht0 UHTEpHET, | parypa. Pe- peéH-
TOHA (KaHOHUYe- KOHCYJbTaIUu, | cypcel Un- HBIC 3a-
CKHE€ ypaBHEHUS). penieHue 3anad TEpHET Ja4u
IlepBbIe uHTETpA-
JIbl KAHOHUYE-
CKHMX YpaBHEHUU
JIuneiinoie xone- | CoOCTBEHHBIE 0,5 PaGora c nure- | Pekomenny- Kou-
Oanus JIMHEWHBIE KOJIe- paTtypoi, ce- eMas JINTe- CIIEKT,
OaHus 1O Jei- Tbt0 HTEpHET, | parypa. Pe- pemieH-
CTBUEM Pa3JIny- KOHCYJIbTALlNH, | Ccypchl MH- HBIC 3a-
HBIX cUJI. BbI- penieHue 3aaau TEpHET Ja4uu
HY’KJICHHBIE KO-
nebanus. Pe3o-
HAaHC
Jnnamuka TBEp- | [[BHkeHME Temna ¢ 0,5 PaGora c nure- | Pekomenny- Kon-
JIOTO Tena OJIHOM 3aKpen- paTypoi, ce- eMas JIuTe- CIIEKT,
JIEHHOU TOYKOM. Tbt0 IHTEpHET, | parypa. Pe- peiéH-
Tenzop unepuum. KOHCYJbTaluy, | cypcel Mn- HBIE 3a-
Junamuueckue penieHue 3agau TEpHET Ja4u
ypaBHEHHUs Dilie-
pa. 'mpockon
Bapuannonnsie JleticTBre Mexa- 0,5 Pabota c nute- | Pexomenmy- Kou-
MPUHIUIIBI B ME- | HUYECKOU CHUCTE- paTypoii, ce- eMasi JuTe- CIIEKT,
XaHUKE MblI. [IpuHIMDI TbI0 HTEpHET, | parypa. Pe- peLéH-
HaVMEHBIIIETO KOHCYJIbTallK, | cypchl MH- HBbIE 3a-
JIeHCTBHS. YpaB- pelieHue 3anad TEpHET Jaqun
HeHue Jiepa —
Jlarpanxa
Jlnnamuka B He- | /[[nuHaMuueckue 0,5 PaGora c nure- | Pexomenmy- Kon-
WHEPIUATHHBIX ypaBHEHUS JIBH- patypoii, ce- eMasl JIuTe- CIIEKT,
KOOpJAMHATAX JKEHUS B KPUBO- Tht0 UHTEpHET, | parypa. Pe- pemén-
JIMHEWHBIX KOOp- KOHCYNbTaluy, | cypcel Mn- HBIE 3a-
JIMHATax penieHue 3aaau TEPHET Jaun
Meron I'amuns- | [etictue I'a- 0,5 Pabota c nute- | Pexomenmy- Kon-
TOHa — SIKOOH MUJIBTOHA — SKO- paTypoi, ce- eMas JINTe- CIIEKT,
ou. YpaBHeHUe ThI0 IHTEpHET, | parypa. Pe- peLéH-
[MamunbTOHA — KOHCYNbTalUy, | cypcel MUH- HBIE 3a-
Axobu. Anuaba- perieHue 3aaaq TEpHET Ja4qm
TUYECKHE UHBA-
pHAHTHI
Cemectp A
3apsiibl ¥ TOKU \ 3aKoH coxpaHe- 8 ] PaGora c nure- | Pekomenny- Kon-
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HUS dJIEKTpUYe- paTypoi, ce- eMasi JIuTe- CIIEKT,
CKOT0 3apsiza. Tbt0 IHTEpHET, | parypa. Pe- peLén-
Tox nmpoBoauMoO- KOHCYJIbTAllUK, | cypchl MH- HBIE 3a-
CTH U TOK CMe- peleHue 3a1a4y TEpHET Jayu
IIICHUA. 3aKOH
OmMa u 3aK0H
Jxoynsa — Jlenua
YpaBHeHus YpaBHeHus PaGora c nure- | Pexomenmy- Kon-
Makcgemia Makcsemia B paTypoii, ce- eMasi JIuTe- CIIEKT,
g depeHmab- Tht0 HTEpHET, | parypa. Pe- | pemén-
HOM popme 11t KOHCYJIbTAllUK, | cypchl MH- HBIE 3a-
BEILIECTBA U Ba- 8 peleHue 3a1a4y TEpHET Jayu
kyyma. Mnate-
rpanpHas popma
ypaBHEHU M
Makcsemia
OHeprus u UM- 3aKOHBI COXpaHe- PaGora c nure- | Pekomenny- Kon-
IIYJIbC DJIEKTPO- HUSI JHEPTUU U partypoii, ce- eMasl JInTe- CIIEKT,
MarHuTHOTO NO- | UMITYJIbCa JJIEK- Tht0 HTEpHET, | parypa. Pe- pemeH-
s TPOMAarHuTHOTO 3 KOHCYJbTallMK, | cypcol MH- HBIE 32a-
nosist. Bektop penieHue 3agau TEpHET Ja4uu
[TovinTuHra. Ten-
30p HATSHXKEHUMN
Makcsemia
ITorennuansl CxanspHblii U PaGora c nure- | Pekomenny- Kon-
AJIEKTPOMATrHUT- | BEKTOPHBIU I10- paTtypoi, ce- eMas JINTe- CIIEKT,
HOT0 IOJIA TEHIMAaJbl. YpaB- Tbt0 IHTEpHET, | parypa. Pe- peléH-
HEHHUS TOJIS B T10- 8 KOHCYJIbTalUu, | cypchbl H- HBIE 3a-
teHuunanax. Ka- penieHue 3aaau TEpHET Ja4u
TUOpPOBKA OTEH-
LUAJIOB, YCIIOBUE
Jlopenua
VYpaBuenus /la- YpaBuenus /la- Pabota c nute- | Pexomenmy- Kon-
nambepa. BonHo- | mamOepa u BoII- partypoi, ce- eMasl JINTe- CIIEKT,
BO€ YpaBHECHUE HOBOE ypaBHE- ThI0 HTEpHET, | parypa. Pe- peLéEH-
Hue. O61ee pe- KOHCYJbTAIMH, | cypcel UH- HBIC 3a-
LIEHHUE YpaBHe- 8 penieHue 3agau TEpHET Ja4u
HUH 110715 B TI0-
TEeHLIMaJax. 3a-
Ma3bIBAOIINE
MOTEHIUAJIBI
DNIEeKTpOCTaTH- YpaBHeHue 1 PaGora c nure- | Pekomenmy- Kon-
YECKOe MoJIie B CKaJISIPHOTO T10- patypoii, ce- eMasl JInTe- CIIEKT,
BaKyyMe TEHLIMAJIA K- Tbt0 IHTEpHET, | parypa. Pe- peLén-
TPOCTATUYECKOTO 8 KOHCyJIbTaluu, | cypchbl MH- HbIE 3a-
MOJISI B BAaKyyMe. pelieHue 3aaau TEpHET Jaun
ITone Toueunoro
3apsaa. [lone nu-
OJISt
DIIeKTpOCTaTH- OCHOBHBIE ypaB- PaGora c nure- | Pekomenny- Kon-
YeCKOe MoJIie B HEHHUS AJIEKTPO- 8 patypoii, ce- eMasl JInTe- CIIEKT,
BEILIECTBE CTaTHYECKOI0 Tbt0 IHTEpHET, | parypa. Pe- peLéH-
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II0JIS B JIUDJIEK- KOHCyJIbTaluy, | cypchl MH- HBIEC 3a-
Tpuke. [IpoBon- pelieHue 3ana4 TEpHET Ja4u
HUKH B JJIEKTPO-
CTaTUYECKOM I10-
e
DHeprus JieK- DHeprus HJeK- PaGora c nure- | Pexomenmy- Kon-
TPOCTATHYECKOIO | TPUYECKOTO MO paTypou, ce- emasi JIuTe- CIIEKT,
oA B BaKyyM€ U B TbI0 HTEpHET, | parypa. Pe- peuén-
JUDJIEKTPUKE. KOHCYJIbTallMy, | cypcel MH- HBIE 3a-
OHeprus 3aps- 8 pelieHue 3ana4 TEpHET a4
JKEHHBIX IIPOBOJI-
HUKOB U B3alMO-
JICUCTBUA 3apsi-
JI0B
MaruuroctaTu- YpaBHeHus nis Pabota c nmute- | Pexomenmy- Kou-
YEeCKOe I10JIE B BEKTOPHOTO I10- paTtypoi, ce- eMas JIuTe- CIIEKT,
BaKyyMe TEHLMaJIa MarHu- Tet0 MHTEpHET, | parypa. Pe- peIEH-
TOCTAaTUYECKOTO 8 KOHCYJIbTallUK, | cypcel MH- HBIE 3a-
I10JI1 B BAKYyME€. peleHue 3anga4 TEpHET Jla4u
MarnutHOe nosne
B JIUIIOJIbHOM
IpUOIHKEHUN
MarnautHoe noste | IlocTossHHEBII PaGora c nure- | Pekomenny- Kon-
IIOCTOSIHHOTO TO- | 3JIEKTPUYECKUN paTtypoi, ce- eMas JINTe- CIIEKT,
Ka TOK U €Tr0 Mar- 8 Tbt0 IHTEpHET, | parypa. Pe- peiéH-
HUTHOE T10JIE KOHCYJIbTallUM, | cypchl MH- HBIE 3a-
peleHue 3aa4 TEPHET Jla4u
Marnaurocratu- | OCHOBHBIE ypaB- Pab6ora c nure- | Pekomenny- Kon-
YECKOe I10JIE B HEHHUsI MATHUTO- paTtypoi, ce- eMasl JIuTe- CIIEKT,
BEILECTBE CTaTUYECKOTO TbI0 HTEpHET, | parypa. Pe- peuicH-
IIOJIsI B MAarHETH- 8 KOHCYyJbTaluy, | cypcel Mn- HBIE 3a-
Ke. DHeprus Mar- pelieHue 3anad TEpHET Ja4u
HUTHOTO ITOJISt
IIOCTOSIHHBIX TO-
KOB
Hecraunonapnoe | Bounbl ne bpoii- Pabora c nure- | Pexomenny- Kon-
ypaBHenue [lpé- | ma. Hecranno- paTypoi, ce- eMas JIuTe- CIIEKT,
JUHTEpa HapHOE ypaBHe- TbI0 HTEpHET, | parypa. Pe- peuicH-
Hue [lIpénunre- 6 KOHCYJbTaluy, | cypcel Mn- HBIE 3a-
pa. BosnHoBas pelieHue 3ana4 TEpHET Ja4u
¢byHkus. Ypas-
HEHUE Hepa3phIB-
HOCTH
CrannonapHoe CrannonapHoe Pabora c nure- | Pexomenny- Kon-
ypaBHeHnue llIpé- | ypaBHenue IlIpé- paTypoi, ce- eMasl JINTe- CIIEKT,
JUHTEepa nunrepa. Coo- TbI0 HTEpHET, | parypa. Pe- peuen-
CTBEHHBIE DHEP- KOHCYJbTaluy, | cypcel Mn- HBIE 3a-
MM U COOCTBEH- 6 pelieHue 3a1a4 TEpHET a4

HBIC BOJTHOBEIC
¢ynkuuu. Yactu-
11a B MOTEHITH-
aJIbHOM sIME
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TyHHETBHBIN IMorenmanbHEIN Pabota c nute- | Pexomenmy- Kou-
dpdexT Oapbep U TyH- paTypoi, ce- emas JIuTe- CIIEKT,
HEeJIbHBIN 3P deKT. Tht0 UHTEpHET, | parypa. Pe- peéH-
BeposTHOCTB 6 KOHCYJIbTAalUy, | cypcel Mn- HBIE 3a-
MIPOXOXKACHUS penieHue 3anad TEpHET Ja4u
YaCTHULbI Yepe3
OTEHIINAIbHBIN
Oapbep
KBantoBblii rap- | OIHOMEpHbIN Pabota c nmute- | Pexomenmy- Kon-
MOHUYECKUN OC- | KBaHTOBBIM rap- paTtypoi, ce- eMas JINTe- CIIEKT,
HWISATOP MOHHMYECKUM OC- Tht0 UHTEpHET, | parypa. Pe- peéH-
LUJUIATOpP. YPOB- 6 KOHCYyJbTAaluy, | cypcel Mn- HBIE 3a-
HU SHEPIUU U penieHue 3aaad TEpHET Ja4u
CcOOCTBEHHBIE
BOJIHOBBIC (DYHK-
1015051
KBaHTOBEII MO- OpOuTabHBIN PaGora c nure- | Pekomenny- Kon-
MEHT UMITYJIbCA | MOMEHT UMIYJIb- paTtypoi, ce- eMas JIuTe- CIIEKT,
ca. Ero co06- Tbt0 IHTEpHET, | parypa. Pe- peiéH-
CTBEHHBIE 3HaUe- 6 KOHCYJIbTallUK, | cypcel MH- HBIE 3a-
HUS U COOCTBEH- penieHue 3aaau TEpHET Ja4uu
Hble QyHKLIUU B
c(hepruyecKux Ko-
OpJIMHATAX
Boaoponormo- [lenTpanbHo- PaGora c nure- | Pekomenny- Kon-
JOOHBIN aToM CUMMETPUYHOE paTypoi, ce- eMas JINTe- CIIEKT,
MoJie B KBaHTO- Tbt0 HTEpHET, | parypa. Pe- peiéH-
BOW MEXAHUKE. KOHCYJIbTaluu, | cypchbl UH- HBIC 3a-
Bonopononono6- 6 pelieHue 3anad TEpHET Ja4u
HbII atoM. Ero
YPOBHU DHEPIUH,
cOOCTBEHHBIE
BOJIHOBBIE (PyHK-
1017051
Cemectp B
MakpocucreMsl. | MakpoCHCTEMBI. 6 Pab6ora c nure- | Pekomenny- Kon-
TepmoanHamu- Craructudeckuii paTtypoi, ce- eMasl JINTe- CIIEKT,
YEeCKHe MapaMeT- | U TepMOJAMHAMU- Tht0 IHTEpHET, | parypa. Pe- peneH-
pBl YECKUH COCOObI KOHCYyJbTaluy, | cypcel Mn- HBIE 3a-
ONMCAHUS MaKpO- penieHue 3aaau TEpHET Ja4u
cucreM. Tepmo-
JTUHAMUYECKHE
napameTpsl. PaB-
HOBECHBIE U
HEpPaBHOBECHBIE
CUCTEMBI
®dazoBoe mpo- KBazuknaccuue- 6 Pa6ora c nute- | Pexomenny- Kon-
CTPAaHCTBO CKOe MpHOIMKe- paTtypoi, ce- emas JIuTe- CIIEKT,
Hue. dazoBoe Tht0 UHTEpHET, | parypa. Pe- pelén-
IIPOCTPAHCTBO. KOHCYyJbTaluy, | cypcbl MH- HBbIE 3a-
Quykryanun penieHue 3anad TEpHET Jaqu
Teopema Jlu- Teopema Jlu- 6 PaGora c nure- | Pekomenny- Kon-
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YBUJLIA yBwLIA. Posib patypoii, ce- eMasl JIuTe- CIIEKT,
SHEPIUM B CTATHU- Tbt0 IHTEpHET, | parypa. Pe- peLén-
CTHUYECKOH du3n- KOHCYJIbTAllUK, | cypchl MH- HBIE 3a-
Ke peuieHue 3anad TEpPHET Ja4u
OHTponus CTaTucTHUYeCKUiA 6 Pabota c nmute- | Pexomenmy- Kon-
BeC. DHTpoONus, paTtypoi, ce- eMas JIuTe- CIIEKT,
e€ cTaTuCTH4e- Tht0 IHTEpHET, | parypa. Pe- | pemén-
CKHI cMBbICH. 3a- KOHCYJIbTAalUy, | cypcel Mn- HBIE 3a-
KOH BO3PAaCTaHUS penieHue 3anad TEpHET Ja4u
SHTPOIMH U €ro
dbu3uvecKas uH-
TeprnpeTanus
Pacnpenenenue Pacnpenenenue 6 Pabota c nmute- | Pexomenmy- Kou-
['n66ca ['n66ca. Temme- parypoii, ce- emas JIuTe- CITICKT,
patypa, e€ CBOM- Tht0 HTEpHET, | parypa. Pe- peéH-
CTBa KOHCYJbTallMM, | cypcel UH- HBIE 3a-
penieHue 3aaau TEpHET Jauu
[lepBoe Hauano Pabora u xonu- 6 Pabora c nure- | Pekomenny- Kon-
TEPMOJMHAMUKH | YECTBO TeIljIa. paTypoii, ce- emasi JIuTe- CIIEKT,
IlepBoe Hauano ThI0 HTEpHET, | parypa. Pe- peLéEH-
TEPMOJIMHAMUKH KOHCYJIbTALlK, | cypchl MH- HbIE 3a-
penieHue 3anad TEpHET Jlauu
Bropoe nauano Bropoe nauano 4 PaGora c nure- | Pekomenny- Kon-
TEPMOJMHAMUKYN | TEPMOJIMHAMUKH paTypoi, ce- eMas JIuTe- CIIEKT,
U €0 CTaTUCTH- Tbt0 HTEpHET, | parypa. Pe- peiéH-
YECKUU CMBICIL. KOHCYJbTallUK, | cypcol MH- HBIE 3a-
O0benuHénHas penieHue 3agau TEpHET Ja4uu
dbopma nepBoro u
BTOPOTO Hayaj
TEPMOJIMHAMUKH
Tepmonunamu- OHnranenus. CBo- 4 Pa6ora c nure- | Pekomenny- Kon-
YeCcKue MOTEeHIU- | OOHas SHEepTus paTypoi, ce- eMasl JIuTe- CIIEKT,
ajubl MaKpOCHUCTEMBI. TbI0 HTEpHET, | parypa. Pe- peuicH-
TepmonnHamuye- KOHCYyJbTalUy, | cypcel Mn- HBIE 3a-
CKH€ TOTEHIIAAJIBI penieHue 3aaaud TEpHET Jauu
Anunabarnyeckuit | HanpaBnenue 4 Pa6ora c nute- | Pexomenny- Kon-
porece U3MECHEHUSA TEP- paTypoi, ce- emasi JIuTe- CIIEKT,
MOJVUHAMUYECKUX ThI0 HTEpHET, | parypa. Pe- peLéH-
MOTEHIMAJTIOB MPHU KOHCYJIbTallK, | cypchl MH- HBbIE 3a-
HeoOpaTUMBbIX pelieHue 3aaa4 TEpHET Jaun
npoueccax. Jlas-
JICHUE U €T0
CBSI3b CO CBOOO/I-
HOM SHEPruen.
Annabarnueckuit
npouecc. Ypas-
HEHUE ainadaThl
XUMHYECKHUH ITO- | 3aBUCHUMOCTE 4 Pabota c nute- | Pexomenmy- Kon-
TEHLIHAI TepMOIMHAMUYE- paTypoi, ce- emas JIuTe- CIIEKT,
CKHUX BEJIUYUH OT ThI0 HTEpHET, | parypa. Pe- peLéH-
YHCJIa YaCTULL. KOHCYNbTalUy, | cypcel MH- HBIE 3a-
XUMHYECKHUH IT10- pelieHne 3aaa4a TEPHET naqu
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TEHIHa, ero (hu-
3UYECKUU CMBICII

MakpocucteMbl | YcCIoBUS paBHO- 4 Pabota c nmute- | Pexomenmy- Kon-
BO BHEILIHEM II0- | BECHSI MAKPOCH- paTtypoi, ce- eMas JIuTe- CIIEKT,
ne. UneanbHblid CTE€MbI BO BHEII- Tht0 UHTEpHET, | parypa. Pe- peéH-
ras HeM note. Mne- KOHCYJIbTaluy, | cypcbl MH- HBIE 32a-
anbHbIN ra3. Pac- penieHue 3aaau TEpHET Ja4u
IIPECIICHUE
CpeHEel dSHEeprun
UJICAIBHOTO Ta3a
10 CTENEHAM
cBoOoIBI. Pac-
IpeeiieHue
bonpiimMana
Pacnpenenenue Pacnpenenenue 4 Pabota c nmute- | Pexomenmy- Kou-
['n66ca c nepe- ['n66c¢a c mepe- parypoii, ce- emasi JIuTe- CIICKT,
MEHHBIM YHCIIOM | MEHHBIM YUCJIOM Tht0 HTEpHET, | parypa. Pe- pemen-
YaCTHIL 4acTHULl B KJIACCH- KOHCYJbTallMM, | cypcel UH- HBIE 3a-
YECKOM CIIyJae. penieHue 3aaau TEpHET Jauu
Craructuueckue
CymMMa U UHTe-
rpai
KBanToBas cta- | Pacnpenenenue 4 PaGora c nure- | Pekomenny- Kon-
THUCTHKA ['n66c¢a c mepe- paTtypoi, ce- eMas JIuTe- CIIEKT,
MEHHBIM YUCIIOM Tbt0 IHTEpHET, | parypa. Pe- peiéH-
YacTUL B KBaHTO- KOHCYJbTallMM, | cypcel UH- HBIE 3a-
BOoM ciyyae. Cra- penieHue 3aaau TEpHET Ja4uu
TUCTUYECKast
CyMMa B KBaHTO-
BOW CTaTUCTHKE.
[Tpuamn [Haynu
U €ro NpuMeHe-
HUE B KBAHTOBOU
CTaTHCTHUKE
Pacnipenenenus | Pacnpenenenue 4 Pa6ora c nure- | Pekomenny- Kon-
®epmu — [lupaka | @epmu — [upaka. patypoii, ce- eMast JuTe- CIIEKT,
u bosze — DiiH- BbIpok1eHHBII TbI0 HTEpHET, | parypa. Pe- peuicH-
nITeiiHa AJIEKTPOHHBIN KOHCYyJbTalUy, | cypcel Mn- HBIE 3a-
ra3. Pacripezeine- pelieHue 3aga4 TEpHET Ja4u
Hue bosze — DiiH-
HITEHHA
YépHoe uznyue- | UépHoe uzinyde- 4 Pa6ora c nute- | Pexomenny- Kon-
HUE Hue. ®opmyia paTypoi, ce- emas JIuTe- CIIEKT,
[Tnanka. ®opmy- Tht0 UHTEpHET, | parypa. Pe- pemén-
na Panes — KOHCYyJIbTaluy, | cypcbl MH- HBIE 32a-
xunca. Tepmo- peleHne 3aaa4y TEpHET Jayu
JTUHAMUYECKHE

BEJIMYUHBI YEP-
HOI'0 U31y4EeHUS

Hroro

204
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5. ®OHJI OIEHOYHBIX CPEJCTB JJIsSI TIPOBEJEHUA TEKYIIIEA U ITIPOME-
’KYTOUYHOM ATTECTAIIMM IO JTUCIATITMHE
5.1. IlepeyeHb KOMIETEHIIUIA ¢ YKa3aHHEM 3TanoB UX (JOPMUPOBAHUS B MPolecce 0CBoOe-
HUs 00pa30BaTebHOI MPOrpaMMbl

KOII U HAMMECHOBAHME KOMIICTCHIIMH

dranbl GOpMUPOBAHUS

[TK-1. CiocobeH ocBavBaTh U UCIIOJIL30BATh TEOPETHYC-
CKH€ 3HAHMA U MPAKTUYECKUE YMEHHS U HaBBIKH B IIpeJI-
METHOI 00J1acTH NPy pelieHu  NpodhecCHOHATBHBIX 3a-

ad.

1. PaGora Ha y4eOHBIX 3aHSITHSIX.
2. CamocTosTenbHas padora.

5.2. Onucanue nokasarejel 1 KpUTepreB OLEHUBAHUS KOMIIETEHIMH HA Pa3JIMYHbIX 3Ta-
nax ux (pOpMHpPOBAHUSA, ONIMCAHHUE LIKAJ OLlEHUBAHUS

Oune- | Ypo- dran Ppop- Onucanue nmokasareJei Kpurepun HIkana
HHU- BeHb | MHPOBaHUS OLICHMBAHHS | OLlCHMBA-
Bae- | chop- HUS
Mble | MHPO-
KOM- | BAHHO-
neTeH | CTH
TeH-
19701
IIK-1 | ITopo- 1. PaGora Ha | 3HaeT: OCHOBHBIE MHOHATHS M | JOMAIIHEE IIxkana
TOBBI | y4eOHBIX 3a- | 3aKOHBI TEOPETHUYECKOW (U3HU- | 3a/aHKe, pe- | OIlEHUBa-
HATHSIX. Ku s popMupoBaHusl cmo- | ¢epar, KOH- | HUSA
cOOHOCTM OCBaumBaTh U HC- | TPOJIbHbBIE JIOMallHe-
2. CamocCTOSI- | MOJIB30BATh TEOpeTHUYeCcKHue | paboThI ro 3ajaa-
TeIbHAs pa- | 3HAHUS U IMPAKTUUYECKHE yMe- HUS,
6oTa. HUS U HaBBIKM B INPEAMETHOMN [xana
00J1lacTH TIpU PEIICHUH TPOo- OIICHUBA-
(beccnoHaIbHBIX 3a/1au. HUS pede-
YMmeer: puMeHATh PUHIUIIBI para,
U METOJbl TEOpeTHUECKON (u- [Ixamna
3UKHM JUIsl (POPMUPOBAHUS CIIO- OlICHUBa-
COOHOCTH OCBauBaTb U UC- HUS KOH-
10JIb30BATh TEOPETUUECKHE TPOJIBHOU
3HAaHUSA U TPAKTUYECKUE YyMeE- paboTHI
HUS U HaBBIKM B NPEAMETHOMN
001acTH TpH pELIeHUH Tpo-
(dheccroHaIbHBIX 3a/1a4.
IIpo- 1. PabGota Ha | 3HaeT: OCHOBHbIE MOHATHS M | JOMAIIHEE [Mkana
JBUHY- | y4e€OHBIX 3a- | 3aKOHBI TEOPETUYECKON (Pu3M- | 3a7aHUE, pe- | OIICHUBA-
ThII HATUSAX. Kd a1 (GopMHpoBaHuUs cro- | pepar, KOH- | HUS
cOOHOCTM OCBaumBaTh U HC- | TPOJIbHbBIE JIOMaIlHe-
2. CaMoCTOSI- | IIOJIB30BAaTh TEOpETUYECKHe | paboThI ro 3ajaa-
TeJbHAs pa- | 3HAHUS U IMPAKTUUYECKHE yMe- HUS,
6oTa. HUsS U HABBIKU B IIPEAMETHOU [Ixamna
00JlacTH TIpU PEIICHUH TPO- OIICHUBA-
(beccroHaIbHBIX 3aj1au. HUS pede-
YMeer: npuMeHATh PUHIUIIBI para,
U METOJbl TEOpeTHUYECKOU (u- [xamna
3UKH Uit (POPMUPOBAHUS CIIO- OLICHMBa-
COOHOCTH OCBaWBaTb U HC- HUS KOH-
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IIOJIB30BaTh TECOPECTUUCCKUC

TPOJILHOM

3HAHUS U TIPAKTUYECKUE yMe- paboThI

HUS U HaBBIKK B MPEAMETHOMN

o0jacTu MpU pEeUIeHUH IIpo-

deccroHaNbHBIX 33/1a4.

Bananeer: mpeacraBieHuEM O

NPUMEHEHUH T[PUHIUIOB U

METOJIOB TEOPETHUYECKON (hu-

3UKH Uit (POPMUPOBAHUS CIIO-

COOHOCTH OCBaWBaTh U MC-

M0JIb30BATh TEOPETUYECKHE

3HAHUSA U TIPAKTUYECKUE YyMe-

HUSL U HaBBIKK B MPEAMETHOMN

o0jacTu MpH peHIeHUH Ipo-

dbeccroHaIbHBIX 3a/a4.
Ounast popma o0ydeHUS
IIIkajia ¥ KpUTEPHUN ONEHUBAHMS TOMAIIIHET0 3aaHNUSs
Kputepuu onieHnBanus bannbr
Ecnu crynent Bemonama 71-90% oT Bcex TOMaNIHUX 3a1aHui 8-10
Ecnu crynent Beimoanun 51-70% oT Bcex JOMaIIHUX 3aJJaHuil 5-7
Ecnu crynent Beimonnun 31-50% oT Bcex JOMaITHUX 3a1aHuil 2-4
Ecnu crynent Beimonnua 0-30% ot Bcex JOMAaIIHKUX 3a/laHui 0-1
IIIkajia 1 KPpUTEPHH OLEHUBAHUS KOHTPOJILHOI PadoThI
Kputepuu onieHuBanus bannbr
Ecmu crynent Bemonann 71-90% ot Bcex 3amanuit 8-10
Ecnu crynent Beimonnun 51-70% ot Beex 3agaHuii 5-7
Ecnu crynent Bemonnun 31-50% ot Bcex 3agaHuit 2-4
Ecnu crygent Beimonnun 0-30% ot Beex 3aaHuid 0-1
IIIkajia u KpuTEepuN olleHUBaHus pedepara
Kputepuu onieHuBanus bannbr
Ecmu crynenT orpaswmi B pedepare 71-90% ot Tembl 8-10
Ecnu crynent otpasun B pedepare 51-70% ot Tembl 5-7
Ecmu crynenT orpasmi B pedepare 31-50% ot Tembl 2-4
Ecnu crynent orpasun B pedepare 0-30% oT TeMbl 0-1

5.3. TunoBbIie KOHTPOJIbHBIE 33/ITaHUS WM WHBIE MaTepUalIbl, HEOOXOIUMBIE JIJIsl OIICHKU 3HAHUH,
YMEHHIA, HAaBBIKOB ¥ (MJIH) OTIBITA JIEATEIBHOCTH, XapaKTEPU3YIOIINX ITAMbl JOPMUPOBAHUS

KOMIIETEHIIMH B MPOLIECCe OCBOSHUS 00pa30BaTeIbHON MPOrpaMMBbl

IIpumepsbl 1OMAINHUX 32 aHUT

Cemectp 7

2 "
1. MarepuanbHas TOYKa ABMKETCS 1O mapabose Y = KX® tak, uro €€ yCcKOpeHHe MmapauiebHO
OCH Y, a ero MOAyJb OCTOSHEH U paBeH W. OnpenennTs HOPMAIbHYIO M TAHT€HLIUAIBHYIO
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10.

COCTaBJISIOIIME YCKOPCHHS TOUYKH KaK (QYHKIMHA BPEMEHH.

MarepuanbHasi TOUKa JABUXKETCS B TWIOCKOCTH. E€ TaHTeHIMaIbHbIe H HOPMAJIbHBIC YCKOpPE-
HUSI PaBHBI MIOCTOSIHHBIM BeTMurHaM a u b. HaiiTu 3aKOH ABMIKCHUS W YpaBHCHHE TPACKTO-
pHH TOYKH B JICKApTOBBIX KOOPAWHATAX; HAYaIbHBIC YCIOBHS CUMTATh W3BECTHHIMHU. [loka-
3aTh, YTO TPAECKTOPHS UMEET B Ciupain. HalTi ypaBHEHHE CITUPAIIH B TIOJIAPHBIX KOOPIH-
HaTax C [EHTPOM B MPEICTbHOMN TOYKE 3aKPYIUBAHUS CITUPAIIH.

JIBH>KEeHHE MaTepUalbHON TOYKHM B IUIOCKOCTH 3aJIaHO B MOJIIPHBIX KoopauHaTtax: p = p(t) u
@ = o(t). TTokasarh, 4TO B CiIydae MOCTOSHCTBA CEKTOPHON ckopocTH o = p+/2-de/dt BexTop
YCKOPEHHsI TOUKU KOJUTHHEApeH (mapajiesieH) e€ paanyc-BeKTOpy, a ero BeauyrHa W ompe-
nemnsiercst hopmyioit bune:

W 77 lp T de?\p

MatepuanbHasi TOUKa JBUXKETCS 110 OKPYKHOCTH paauyca R Tak, UTO yCKOpEHHE TOYKU 00-
pasyer ¢ €€ CKOPOCThIO MMOCTOSIHHBIN yrod o (o # m/2). HaliTu 3aK0H ABMIKEHUS TOYKH. 3a Ka-
KOE BpeMs CKOPOCTh TOUKH YBEIIMYHUTCS B N pa3, €cu B Ha4aabHBIH MOMeHT t = 0 oHa paBHSI-
J1ach Vg?

MarepuanbpHast ToUka JBHKETCS B TiockocTu XOY. M3BecTHA 3aBUCUMOCTD paJinyca KpUBHU3-
HBI OT BeJIMYMHBI npoiiaenHoro nytu R(S). Haiitu TpaekTopuio TOYKH, BHIOpaB B KauecTBE
HE3aBHCUMOI'0 TapaMeTpa BEIUYHUHY MPOMIEHHOTO ITYTH S.

MortopHast 1oaKa Macchl M, JBUTAIOIIASACA C MOCTOSHHON Cuiloi Tsru Fo, meprnenaukynsp-
HOM Oepery, nepecekaeTr peky mupuHoi 2L. CKOpoCcTh TeUeHHS PEKU paBHA HYIIO y OeperoB
Y JTUHEIHO BO3pAcTaeT K cepeiMHe peKu, MPUHUMAas MaKCUMalbHOE 3HaUeHUEe Umax Ha €€ ce-
penune (Y = L). Onpenenuts TPaeKTOPHUIO JOJIKH, CUUTAs, YTO €€ HavajabHas CKOPOCTh B MO-
MEHT 3aIycka JBHUratesns Obiia paBHa HYNO (och Oy HallpaBUTh BAOJb PEKH; YCKOPEHUE JIO/I-
KU NONepéK peku 3anaéres BeIpaxeHneM Wy = Fo/m = &, a ckopocTh BIoib pekH —Vy = U(Y)).
Hag moBepxHOCTBIO 3eMiu ACMCTBYET OJHOPOJHOE MarHUTHOE MOJIE, BEKTOP HAMPSHKEHHO-
cti H xoTtoporo ropuzonranes. Yactuua ¢ 3aps10oM € U Maccod M HauMHAET JBH)KEHUE Ha
BbIcoTe h OT 3eMiTi CO CKOPOCTHIO Vo, HATIPABICHHOW BEPTUKAIbHO BHU3. [Ipy KakoM 3Hade-
HUH BBICOTHI N YacTHIla HE CMOXET JOCTHYD MOBEPXHOCTH 3eMitn? (YCKOPEHHE CBOOOIHOTO
MaJICHHUsT CYUTACTCS U3BECTHBIM U PABHO Q)

DONeKTpOH JBWXKETCS B  HEOJHOPOJHOM MAarHUTHOM IIOJI€ €  HANpsKEHHOCTHIO
H = Ho®(y/a)e,. Haiitu 3akoH IBWKEHHS M TPACKTOPHIO DJCKTPOHA TPH CIIEAYIONIIHX
HavganbHbIX ycnoBuax: r(0) = 0, Vo = Veey.

Yactuna ¢ Macco M, ABUTAIOIIASCA CO CKOPOCTBIO Vi, IEPEXOAUT U3 MOIYIPOCTPAHCTBA, B
KOTOpPOM €€ MOTEeHIIMaJIbHAasi SHEPrusl MMOCTOsHHA U paBHa U1, B MOJIyIPOCTPAHCTBO C MOCTO-
sHHOM sHeprueit Uy, Onpenenuts n3MeHEeHNE BETMUMHBI U HAPaBIEHUS CKOPOCTH YaCTUIIBI
(yroza 01 Mexxy HOpMaJiblo K IJIOCKOCTH pa3fielia MoJIyIPOCTPAHCTB M HAIIPABJIEHUEM CKOPO-
CTH V1, CYUTAETCA 3aJJaHHBIM).

W3BecTHO, YTO TaHreHIMalbHAsl U HOpMajlbHasi KOMIOHEHTHI CUJIbI, JEHCTBYIOIIME HA MaTe-
PHAIBHYIO TOYKY MAacchl M, 3aBUCAT OT yriia ¢, 00pa30BaHHOTO KacaTeIbHOW, MPOBEAEHHOMN
K HEKOTOpOW TOYKE TpaeKTOpHH, W HampasieHHeM ocu OX. OmnpenenuTs 3aKOH BHKCHUS
MaTepHaTbHON TOYKH MPH CIIETYIONINX HadalbHbIX yermoBusx: t =0, v = vy, ¢ = 0.

40%[1 d? (1)

YkazaHue: BBIPA3UTh painyC KPUBU3HBI YCPC3 YIIIOBLIC ICPCMCHHBIC C ITIOMOIIBIO COOTHOIICHU A

1.

2.

3.

1/R = do/(vdt)

Cemectp 8

[Tokazath, 4To B ciiy4ae chepHyecKu-CHMMETPHYHOTO pacipeaeiaeHus 3apsaaoB p(I) BEKTOp
HaNpsHKEHHOCTHU 3JIEKTPUYECKOTO 10JIs HApaBJiIeH Mo paaunycy-Bekropy: EJlr.

B mape, paBHOMepHO 3apsKE€HHOM MO 00BEMY C MOCTOSIHHOM IJIOTHOCTBIO p, UMEETCs cde-
pHYecKasl TOJIOCTh, LIEHTP KOTOPOW OTCTOMT OT LieHTpa Imapa Ha paccrostHue h. IMonocts
HaXOJUTCS LIETUKOM BHYTpH 1mapa. HailTu Hanpspk€HHOCTD 1MOJIsl BHYTPHU MTOJIOCTH.

Ha paccrostauu | ot 1ieHTpa 3a3eMi€HHOI cepsl paguyca R HaXOAUTCS TOYCUHBIN 3apsia (.
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Haiitu none BHe cdepsl, pacipeneneHue 3apsiia, MHAYIUPOBAHHOTO Ha €€ TOBEPXHOCTH, U
CHJTy IPUTSDKEHHUS 3apsiia chepoi.

4. Haiitu pacrpenenaeHre NOTEHLMANA IEKTPUYECKOTO I0JIs, CO3/1aBaeMOro LiapoM pajauyca
R, paBHOMEpPHO 3apsKEHHBIM 10 00BEMY MOJIHBIM 3apsiioM Q.

5. B cdepuueckoM koHAEHCATOpPE paAMyChl BHYTPEHHEH W BHemTHeW oOkimamok Ry u Rp. u-
AJIEKTPUYECKasi MPOHUIAEMOCTh BCEX HEMPOBOJHHMKOB €. 3apsii BHYTpeHHeH cdepsl (,
HapyKHss — 3a3eMiieHa. HailTu HanpsoKEHHOCTH M TOTEHIMAII DJIEKTPUYECKOTO MOJIS BO BCEX
TOYKax ImpocTpancTsa. OnpenesnTs EMKOCTh KOHIEHCATOPA.

6. BomHoBas pyHkuus 3a1aéTcsi Ha BCEl BENMIECTBEHHOW OCH BBIPAKEHUEM

52
Y(x) = Axexp|— Z—I,
X0

/1€ Xo — KOHCTaHTa C pa3MEPHOCTbHIO IJIMHBI. BBIUNCINTD HOPMUPOBOYHYIO KOHCTAHTY A.
7. Jloka3aTb TOXJECTBa:

[F,6] = —[6.F]; {F.G}={CF).

(E-2)E0), (LB (208,
Xo Po/ \Xo Po Xo Do Xo Do

9. [oka3aTh, 4YTO MPOU3BOJIBHBINA OMEPATOP MOXKHO OJHO3HAYHO MPEACTABUTH B BHUJE CYMMBI
SPMUTOBA U AHTUIPMUTOBA OIIEPATOPOB.

10. Cpenu e T, p, L, L HaiiTi napbl COBMECTHO H3MEpPUMbIX. JlJIsl COBMECTHO H3MEPUMBIX
3anMcaTh COOTHOLIEHHS HEONPEIEIEHHOCTEMN.

8. PackpbITh CKOOKH:

Cemectp 9

1. JIBe oiMHAKOBBIE YACTHUIIbl COBEPILAIOT OJHOMEPHOE ABMKEHHE B <GIIIMKe» AJIUHOU L, mc-
IIBITHIBAsE a0COJIIOTHO YIPYTUe COYAapeHus ApYyr ¢ IpyroM U co creHkamu. [lycTh B Hauanb-
HBI MOMEHT BPEMEHM YaCTHULbl PACIIOJIOKEHBI Yy IIPOTUBOIIOJIOKHBIX CTEHOK, & CKOPOCTH UX
Vi U Vo HalpaBJIeHbl HaBCTpeuy Apyr Ipyry. HapucoBarh ¢a3oByi0 TpaeKTOPHIO OJHOHN U3
YACTHII /ISl HECKOJIBKHUX 3HaUeHUH oTHOMIeHus Vi/Vo (1;2;3;...).

2. Jlyst 9acTUIBI ¢ MAacco M, IBHTAIOMICHCS B KyOe ¢ peOpoM L, HCIBITBIBas yIipyrue coyaape-
HUS Ha CTEHKAX, HAWTU YHCJIO KBAHTOBO-MEXAHWYECKUX COCTOSHUM C SHEPTUSIMHU, MEHbIIN-
MU E, U cpaBHUTH €ro ¢ COOTBETCTBYIOLIMM 00BEMOM (hazoBoro npocrpancTsa. [lokaszars,
YTO MOCJIETHUM sIBJISeTCS anabaTHYeCKUM HWHBApUAHTOM, T.€. HE MEHSETCs IPU MEUIEHHOM
paciIvpeH’H WU C)KaTUH KyOa.

3. KakoBa BeposITHOCTb TOTO, YTO HpPU CIy4alHOM HM3MEPEHUH IOJIOKEHUS YacCTHILbl, COBEp-
IIAIOIICH TapMOHMYECKHE KOJICOaHHsI TI0 3aKOHY X = Xg'COS(®wt), MOI0KeHHe YacTHUIlBI OKa-
JKeTcs B MHTepBale (X, X + dx)? Berancants <x2>.

4. B kaxaom u3 Ng y310B peméTku MoxxeT HaxoauThbes oo 0, mubo 1 arom. Ilyctes N aTomoB
cinydaitHo pacmpenenensl mo y3nam. Haiiti umcno pacnosnoxenuit g(No, N) atomoB mo y3-
nam, BepostHocTh P(R, N) Toro, uto B R y31max pemérku agcopOupoBaHo N aTOMOB, CpeaHEe
3Ha4YeHUEe <N> U cpeaHee 3HAUYCHUEC <(An)2>, rae An =n—<n>. YO0eguThCs, 4TO npu N Mma-
aeix P(R, n) mepexoaut B pactpeaencuue [Tyaccona.

5. Yacruia, HaxoAsAIasCcs B UCXOJHBII MOMEHT B Hauyajle KOOPJMHAT, JENIAeT B CIEIYIOIUi
MOMEHT CKauOK Ha eTUHHILy J1U0O0 BIIPaBo, TMOO BJIEBO C OJIMHAKOBOI BeposTHOCTHIO. Onpe-
AeTUTh BeposATHOCTH Pn(l) Toro, uTo uepe3 N maros yacTuna okaxercs B Touke | ogHOMEp-
HOM pemérku. PaccMoTpers npezenbHblil ciydail 6onpmux N. [lonaras cpennuii mHTEpBai
BPEMEHM MEXIY CKauKaMH paBHBIM lg, mepenucars pe3ynbTaT B BUAE BEPOSITHOCTH IOMaaa-
HUS YacTHUIIBl B TOUKY X yepe3 Bpems t = nty. O600muUTh pe3ynbTaThl Ha ciydail OnyXaaHus
10 IBYMEPHOM KBaJIpaTHON M TPEXMEPHOM KyOUYeCcKOi peréTkam.

6. /IBa OMHAKOBBIX IIapa ¢ MaccaMh M W MOCTOSSHHOW YAEIbHOW TeIuI0éMKOCThI0 C UMEIoT
TEMIIEPATYPHI T1 U To. HaliT M3MeHEeHne 3HTPONNHU IIapOB MOCJIE€ YCTAHOBIIEHUS TEIIOBOTO
paBHOBECHSI B pe3yJIbTaTe KOHTAKTA.
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7.

8.

10.

Haiitn MmakcumanbHyto paboTy, KOTOPYIO MOKHO TOJTYYUTh MPU PACITUPEHUN OJTHOATOMHOTO
UJICJIbHOTO Ta3a MpU MOCTOSAHHON Terioémkoctu C.

Borauciute pasznocts temnoémkocreit Cg — Cp st u3oTponHoro audiektpuka (E — namps-
KEHHOCTh AJIEKTpUYEecKoro mojs, D — snexkTpuueckas WHAYKIMS). YpaBHEHHE COCTOSIHUS
muanextpuka D = g(T)E, € — quanekrpudeckas mpoHUIIaeMOCTb.

ITycts mapamaraetuk — cuctema N crimHOB (S = 1/2) B KpUCTaNIMYECKON MaTpHIle — HaMmar-
HUYHMBACTCS TPU TEMIEpaType Tp MPAKTUYECKH IO IMOJHOTO HachimeHus. Kak u3MeHuTcs
TEeMIIepaTypa CUCTEMbl B PE3yJIbTaTe KBa3UCTATHUECKOTO aauabaTHYecKoro pa3MarHu4uBa-
uus 1o B = 0?7 Termoémkocts pemérku Cy = A’[S, A — KoHCTaHTa, 00BbEM CHCTEMEBI HE MEHSI-
€TCsl B MPOIIeccaX HAMAarHUYMBAHUSI-PA3MarHIYMBAHUS.

CKOpOCTb 3BYKa B ra3e MM KUIAKOCTH ONpeAeisieTcs Kak U’ = (p/dp)s, Te p — IIOTHOCTH
BelIeCTBA. BBIpa3uTh CKOPOCTh 3ByKa 4Yepe3 MU30TCPMUUYCCKUU MOAYNIb  CHKATHUS
Kt = p(0p/Op).. Berauciuts cKOpoCTh 3ByKa B HCaTbHOM Ta3e u rase BaH-nep-Baanbca.

IIprmepbl BADHAHTOB KOHTPOJILHBIX padoT

Cemectp 7/

Bapuant 1
VYpaBHEHUS ABMKCHHSI TOUYKH UMEIOT BUJ X = 7C0S(z t/4), y = 5sin(x t/4) (B equnaunax CH).
Hanwucats ypaBHEHUE TPACKTOPUU TOYKH.
VYron ¢ moBOpoTa Teaa BOKPYT OCH MU3MEHSETCS 0 3aKOHY ¢ = 3t° + 2t + 7 (B exMHMLAX
CH). Uemy paBHa yrioBasi CKOPOCTh T€Ja B MOMEHT 1y = 4 C?
Touednoe Teno OporieHo mox yriioM 60° K TOpU30HTY co ckopocThio 20 M/c. Haiitu pagmyc
KPUBU3HBI TPACKTOPUHU Tella B MOMEHT OpOCaHUs, €CIM YCKOPEHHE CBOOOIHOTO MaJICHUS
paBHO 9.81 m/c’.
MartepuanbHas Touka ABmxkercs 1o ocu OX 1o 3akoHy X = t?+5t+4 (B equaunax CH). Ye-
My PaBHO YCKOpEHHUE TOUKU?
3akoH ABWXEHHUS TOukH 3a7aH B Buae r(t) = 3cos(2t)i + 3sin(2t)j + 5t k (B exqunrunax CH).
Haiitn HOpMabHOE YCKOPEHHUE TOYKH.

Bapuanr 2
Touka nBHXETCS IO KPUBOU Y = x? | 2 (B exuannax CH) B TONOKHTEITLHOM HaIIPaBJICHUN C
HOCTOSTHHOM CKOpPOCTBIO 2 M/c. HaliTh mpoeKnuio CKOPOCTH TOYKH vy B MOMEHT, Korja X =
4/3 m.
Ha nony nexurt ogHopoausid nuauHap. [loa cramm ABUraTe rOpU30HTAIBHO C YCKOPEHUEM 6
cm/c? NEePIEHIUKYIIIPHO OCU IWIMHAPA, U IMIMHAP MOKaTHICA 06e3 ckonbkeHus. C Kakum
YCKOPEHUEM OTHOCHUTEIbHO HEMOABM)KHON CHUCTEMBbl OTCUYETa OyAeT IBUraThCsl OCh LUJIMH-
npa? ColpoTHBIIEHUEM BO3/lyXa U TPEHHEM KaueHUs IpeHeOpeyb.
Ha rBo3ne Bucutr oOpyu nuamerpom 80 cMm. Ero orkmonwnm Ha yron 90° u OTIYCTHIIH.
Haiitu yrioByto ckopocTh 00pydya B MOMEHT IMPOXOXJIEHHUS MM IOJIO)KEHUS PAaBHOBECHUS.
VYckopenue cBOOOTHOTO TafieHus paBHo 9.81 M/c?.
CrepxeHb Maccoll 1.4 Kr noJBelIeH 32 OJUH KOHEL] HA TOPU30HTAIIBHYIO OCh, U MOXET CBO-
00JHO BpalaThCcsi BOKPYT 3TOW OcH. B Ipyroil, HUKHHUI KOHEIl CTepHs MOMagaeT IMIapuK
Mmaccoit 200 r, JTeTAmmA Co CKOPOCThIO 5 M/C EpHNEHIUKYISIPHO OCH U CTEP)KHIO, U TIPUITH-
MaeT K cTepkHio. HaliT ckopocTh mapuka cpasy nocje NpuiIniaHus.
OAHOPOHBINA JUCK, BPALIAKOLINICS BOKPYT CBOEH OCH, MEAJIEHHO KJIAAYT Ha TOPU30HTANIb-
HYIO IIEPOXOBATYIO MOBEPXHOCTh TaK, YTO €ro OCh MapalljielibHa MOBEpXHOCTU. B pe3ymbTare
YIPYToro yaapa o MOBEPXHOCTh IUCK OTCKOYMII MO HEKOTOPHIM YIJIOM K BEPTUKAIIH, YXKE HE
Bpanasice. HaliTn 3TOT yroa oTckoxa.

Cemectp 8

Bapmuanr 1
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CKaJsIpHBII MOTEHIMAT 3JIeKTprudeckoro mos umeet Bug ¢(r) = (ar)cos(br), roe a u b — mo-
CTOSIHHBIC BEeKTOpbI. HallTH HaNpsuKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

3apsn pacnpenenéH BHYTpH Imapa paguycoM R cdepudeckn cHMMETPUYHO ¢ OOBEMHOM
wiotHOCTBIO P(r) = po (1 — r¥/R?), rae r — paccrosiHie OT HeHTpa wapa. Haiftn B Bakyyme
HAMPSHKEHHOCTD JIEKTPUIECKOTO TIOJS.

BekTopHblii OTeHIHan MarHuTHOro moust umeet B A(r) = a(br)?, rue a u b — nocrosiaubie
BEKTOpBI. HaliTh BEKTOp MarHUTHOW UHAYKIUH.

Tok Teu€r B1oJIb OCH OECKOHEUHOTO IMMIMHIPA paanycoM R u pacnpenenéH BHYTPU LUIHH-
apa ¢ wiotHocTbo () = jo (/R — r?/R%), rae r — paccTosiHEe OT ocH LuinHapa. Haifti B Ba-
KyyM€e HHIYKIIUIO MarHUTHOT'O ITOJISL.

CocraButh ¥ peimuTh AupdepeHnnatbHoe ypaBHEHUE I 3apsiia KOHAeHcaTopa EMKOCThIO
C B KOHTYpe ¢ CONMPOTHBICHHEM R Tpu 3aMbIKaHUU 1IEH, eciid B MOMeHT t = 0 3apsi1 KOH-
JeHcaropa ObUT paBeH (.

Bapuant 2
CocTaBHTh W PENIMTH YPaBHEHME Ul TOKA B KOHTYPE ¢ MHAYKTHBHOCTBIO L ¥ comportusite-
HueM R mpu 3ambikanuu menu Ha moctossauyo DJIC & ecnu B MomeHT t = 0 TOK B IeNH OT-
CYTCTBOBAJL.
Cula ToKa B LeH yBenuunBaercs 110 3akony () = lo - (t/ T) ¢ momenta t = 0 10 MoMenTa t
=T . HaiiTi KOJIMYECTBO TEIIOTHI, BBIICIUBINEECS 33 3TO BPEMS HA CONPOTHBIICHHH R.
BosHOBast (h)yHKIMS 4acTHIBI, HAXOMAAIIEHCA B OJHOMEPHOM COCTOSTHHH, B o0mactu X > 0

paBHa y(x) = A(e™™ —e %), a Bue 31oit o6nactu y(X) = 0. Haiitn nocrosuuyio A > 0 i Be-

POSATHOCTh HAXOX/ICHUS YacTHUIIbI Ha oTpe3ke [1 /e, 2 /a].
BousHoBast pyHKITMS OJHOMEPHOTO CTAIIMOHAPHOTO COCTOSIHUS YaCTHUIIBI Maccoil M B 00JacTu

X > 0 paBHa w(X) = Ax? exp(—ax), a BHe 910l 06mact y(X) = 0. Haiftu B 06mactu X > 0 mmo-

TeHIMaIbHYI0 sHepriro U(X) u sHepruto E storo cocrosuus yactuusl, eciu U(+w) = 0.
Yactuua HaxoIuTCs B OJHOMEPHOM OECKOHEYHO IIyOOKOW MOTEHIMAIbHOM sSIME B COCTOS-

Huu ¢ BoHOBON Qynkuueii y(X) = A(—4u,(X)—iug(X)+2Uy; (X)), 1 MOKET HAXOAUTHCS B
cocTosiHuU ¢ BosHOBOM (ynkuueir @(X) = B (6ug(X)+7iuy;(X)). 3mech Un(X) — HOpMHUpO-

BaHHbIE Ha |1 cOOCTBEHHbIE BOJIHOBBIE (DYHKIIMHU orepaTopa sHepruu. Haiitu nocrosHuele A
>0 u B >0, a Takxe BEpOATHOCTh HAXOXKICHHS YACTHIBI B COCTOSIHUH C ¢(X).

Cemectp 9

Bapmnanr 1
VYaenpHas (M0 YUCITy MOJIEKYJT) TETNIOEMKOCTh WEabHOTO Ta3a B HEKOTOPOM IIpOIIecce 3a-
BHCHT OT TEMIIEpaTyphl 110 3aKoHy C = Co + a (T / T1)*. 3BecTHa yuenbHas TEIUTOEMKOCTD
ra3a C,. Haiftu npu u3mMeHeHuu TemmnepaTypsl oT 11 10 T2 yaenbHyto paboTy rasa.
VY nenpHas TemoTa NapooOpa3zoBaHUs UICATBHOTO ra3a 3aBUCUT OT TEMIEpPaTyphl MO 3aKOHY
Q12 = qo + B (To /T )°. JlaBiieHue HACHIEHHBIX [TAPOB ra3a PH TeMIepaType To PaBHO Po, a
YIEIbHBIH 00BEM JKUIKOCTH MHOTO MEHbIIE YIEIbHOro o0béMa ¢
raza. HaliTu 3aBUCHUMOCTH JaBIICHHS HACBIIICHHBIX TMApOB H7e-
aJILHOTO Ta3a OT TEMIIepaTyphbl.
Haittu KIIJ[ TenmoBoro aBuraresns, HUKI KOTOPOrO B MEPEMEH-
HBIX (S, T) nzo0paxéH Ha pUCYHKE (KpuBas — MOJIOBUHA 3JUTUII- >
ca). MuHNManbpHast 1 MaKCUMaJIbHAsI TEMIIEpaTyphl B IIKJIE PaB-
HBI Trin X T max.

w

Bapmuanr 2
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1. TITOTHOCTH BHIPOXICHHS ypoBHeit sHeprun E pepmu-uactur pasna g(E) = a (E / &)°V, rae V
— 00BEM cuctembl yactuil. Haiitu npu T = 0 gaBjieHHe cUCTEMbI KaK QYHKIIMIO XUMUYECKOTO
MOTEHIIMATIA L.

2. DHepruu Kaxaod pa3IMuuMOMN YaCTHIIbI TEPMOAUHAMUYIECKON CHCTEMbI TIPUHUMAIOT 3HAYe-
Hust E, = (5n —3)g, n=0, 1, 2, ...,9. Haiiti ynenpHyto (110 YHCITy YaCTHI[) SHTPOIUIO CUCTE-
MBI, eciii €€ TemIeparypa paBHa T.

3. Haiitu Benuuuny (<u7>)l/7 U1 UAECAJIBHOrO ra3a, €CjIyd Macca €ro MOJIEKYJbl paBHa My, a
Temrepartypa paBHa T.

IIpumepHbie TeMbl pedepaToB
Cemectp 7/

PerynsapHas npeneccus rupockorna.

3amaua IByX Tell U €€ MpUMEHEHUE B aCTpOpHU3UKE.

3aKOH COXpaHEHUs SHEPTUU-UMITYJIbCA B SACPHON (U3UKE.

MowmeHT umiyisca 1 JIOpeH1eB MOMEHT B PEIATUBUCTCKON MEXAHHKE.
YpaBHEHME NBUKECHHSI HETOJIOHOMHBIX CHCTEM.

Teopus ynapa.

[Tpunnumn pacuéra pepMm B MEXaHHKE.

NoabkowhE

Cemectp 8

MyJIbTUIIONIBHBIE U3ITyYEHHUS].

N3nyuenue BaBunosa — YUepeHkoBa.

Tenerpadubie ypaBHEHHS U1 DJIEKTPOMArHUTHBIX BOJH B JIMHUU TIepeiad.
PacripoctpaneHne n3imydeHus B ONTUYECKH AKTUBHBIX Cpeax.

KBasuknaccuueckoe npulamkeHue B KBAaHTOBOM MEXaHUKE.

VYpaBHenue [lupaka i dJI€KTpOHa.

Hecrannonaphnas Teoprst BO3MyILIEHHN B KBAHTOBOM MeXaHUKe. Marpuia paccesiHusl.
Meroa Xaptpu — ®oka pacdy€ra dJHEPruil MHOTOJIEKTPOHHBIX CUCTEM.

NG~ wWNE

Cemectp 9

Marpuna ninotHoct. Ypasuenue [pénunrepa — JInyBumis.
OyHkuusa Buraepa B KBaHTOBOM MEXAHUKE U KUHETHYECKOU TEOPUH.
[Tapamarnetusm [laynu u nnamaraernsm Jlannay.

[lenouka ypaBHeHui boronro60Ba KUHETUYECKOW TEOPUH.
Kunernueckoe ypaBHenne bonbimana.

Kunetnueckue siBnenus nepenoca. Kunernueckue KodpUIueHTHI.

oukrwdE

IIpumepsI BONPOCOB K IK3aMeHY
Cemectp 7

Kunemartuka ToOuku. YpaBHEHUS JBUKEHUSI, TPAEKTOPHS, CKOPOCTh TOUKH.

VY cKopeHne TOUKH U €ro COCTaBIIIONINE. Paaryc KpUBU3HBI TPAEKTOPHUN.

Kunemaruka TBEporo Tena. Bpamenue Bokpyr Touku. YTiibl Diliepa.

VYrioBast CKOpOCTh U yIiIoBoe ycKopeHue. MxX cBs3b ¢ yrimamu Ditiepa.

CrnoxHO€E IBUKEHUE TOUKHU. 3aKOH CIIOKEHUS CKOPOCTEM.

Ci1okHO€ TBUKEHHE TOUYKU. 3aKOH CIIOKEHUST YCKOPEHMUIA.

CrnoxxHO€e IBUKEHUE Tela. 3aKOHbI CII0)KEHHUS YTIIOBBIX CKOPOCTEN U YITIOBBIX YCKOPEHM.
Junamuka Touku. [lpunnun otHocurenbHoCTH [anunes. AKCHOMBI KWHETUKU. 3aKOHBI
Herorona.

NN E
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.
23.
24,
25.
26.
217.

28.
29.
30.

Hw

©o

10.

11.
12.
13.
14.
15.
16.
17.

JuHaMuKa TOYKH B HEMHEPLHUAJIbHBIX cUcTeMax 0Tcu€ra. CHIIbl HHEPIIUH.

YpaBHEHHE U3MEHEHHUS U 3aKOH COXpaHEHUs uMITysbca. L[eHTp Macc U 3aKOH €ro IBH>KEHMUS.
Pabota, MOIIIHOCTB, YHEPTUsl.

VYpaBHEHNE U3MEHEHUS U 3aKOH COXPAHEHUS SHEPTUU.

MOoOMEHT UMITyJIbCa 1 MOMEHT CHJIbI OTHOCUTENBHO TOYKU. Y paBHEHUE MOMEHTOB.
VYpaBHEHNE U3MEHEHUS U 3aKOH COXPAHEHUSI MOMEHTAa UMITYJIbCA.

MoOMEeHT uMITysIbCca U CHJIBI OTHOCUTENIBHO LIEHTpa Mace. Mx cBoiicTBa.

VYpaBHEHHE MOMEHTOB OTHOCHUTEINBHO LIeHTpa Macc. Popmyna Kénura.

JIB>KeHue B LIEHTpaIbHO-CUMMETpUUHOM ToJie. 3akoHbl Keruiepa. 3aiaua AByX Tel.
Cucremsl o CBA35IMHU, TOJJOHOMHBIE CBSI3U. BupTyaiibHble nepemenienus, npuHuun Jlamam-
Oepa.

Cucremsbl co cBs3samu. Y paBHeHue Jlarpanxa I-ro pona.

O06001IEHHBIE KOOPIMHATHI U CKOpOCTH. Y paBHeHue Jlarpamxka II-ro poga. O600meEHHBIC
cuia, UMITYJIbC, SHEPTUsl.

Oyukuua ['amunprona. YpasHenus ['amunbsrona. [lepBsie uHTErpaiisl ypaBHeHU I'aMuiIb-
TOHA.

CoOcTBeHHBIE TUHEWHBIE KOJICOAHUs TI0J] ICHCTBUEM Pa3IMIHBIX CHIL.

BrinyxaeHHble TnHelHbIe KoneOaHusi B MexaHuke. Pe3oHanc.

JrHamuka TBEPAOTO TEa ¢ OAHOMN 3aKPEIIEHHON TOYKOW. TEeH30p HHEPIUU.

Junamuka TBEpAOro Tena. JJuHamuueckue ypaBHeHUs Diiiepa.

Jnnamuka TBEpaOTO Tena. ['mpockor.

[elicTBue MexaHn4yeckoi cucteMsbl. [[puHIMN HaMMeHbIIETro ASUCTBUA. Y paBHEHUE Diliiepa
— Jlarpanxa.

JuHnaMuueckue ypaBHEHHUS IBUKEHHS B KDUBOJIMHEHHBIX KOOPIMHATAX.

JeiicrBue ['amunbrona — Slkobu. Ypasnenue ["amunbrona — Skoou.

AnuabatuyecKkue MHBAPUAHTHI.

Cemectp 8

3apsabl U TOKH. 3aKOH COXPaHEHMsI 3JIEKTPUUYECKOT0 3apsiia. 3akoH Oma u 3akoH Jxoyns —
Jlenua.

VYpaBuenust Maxkcgenia B auddepeHnnanbHoi 1 MHTETpaibHOM (popMax /st BemecTsa u
BaKyyMa.

3aKOH COXpaHEHMsI SHEPTUU AIeKTpoMarHuTHoro noss. Bekrop IloiiHTHHTA.

3aKOH UMITYJIbCA JIEKTPOMArHuTHOro nojsi. TeH3op HaTskeHuit Makcgesa.

CkayiipHBIN U BEKTOPHBIN MOTEHIMAIBI 3JIEKTPOMArHUTHOTO MOJIsl. Y paBHEHUSI MOJIS B 110-
teHnManax. Kanubposka noreHnuanos, ycinosue Jlopenua.

VYpaBuenus JlanamOepa u BoaHOBOE ypaBHeHHe. O0Iiee peleHne ypaBHEHUH TOJIsSl B TIOTEH-
1yanax. 3ana3/ibIBalolIne MOTEHIUAIbL.

VYpaBHeHMe U1l CKaJIIPHOTO MOTEHIIMAJa 3JIEKTPOCTaTUUECKOTo Mo B BakyyMe. [lose To-
YEyHOT0 3apsA/a.

DnekTpuyeckui qunodsb. [lone numos.

OcHOBHBIE YpaBHEHUS JIEKTPOCTATUUECKOTO MOJI B qUAJIEKTpuKe. [IpoBOAHMKY B 351€KTpO-
CTaTHMYECKOM I10JI€.

OHeprus MEKTPUUYECKOTO MOJISI B BAKYYME U B IUAJIEKTPUKE. DHEPIUs 3apsSKEHHBIX IIPOBOJI-
HUKOB U B3aMOJIEUCTBUS 3apSAI0B.

YpaBHeHUs 1711 BEKTOPHOTO MOTEHIMAIa MATHUTOCTATUYECKOTO TI0JIS B BAKYyME.
MarautHsi qumnois. Iloxe qumoos.

ITocTOSIHHBIN NEKTPUYECKUI TOK U €0 MarHUTHOE IOJIE.

OcHOBHbBIE ypaBHEHHUSI MarHUTOCTaTUYECKOTO TMOJII B MAarHETHKE.

DHeprusi MarHUTHOTO MOJIsl TOCTOSIHHBIX TOKOB.

Bosnsl ne bpoiinsa. Hecranmonapuoe ypaBaenue pénunrepa.

BonnoBast pyHkIus. YpaBHeHHE HEPa3phIBHOCTH.
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18. Craumonapuoe ypasaenue llpénunarepa. CoOCTBEHHBIC YJHEPTHH U COOCTBEHHBIC BOJIHOBBIC
GyHKIIHAH.

19. Yacruiia B NIOTEHIIUAIBHOM sIME.

20. IToreHmanpHbIN Oapbep U TYHHEIBbHBINA (D PeKT. BeposTHOCTh MPOXO0KACHUS YaCTHIIBI Ye-
pe3 MOTeHLIUAIBHBINA Oapbep.

21. OgHOMEpHBIN KBaHTOBBIA TAPMOHUYECKHI OCIIMIUIATOP. Y POBHHU YHEPTUU U COOCTBEHHBIC
BOJIHOBBIE (DYHKITHH.

22. OpOuTtanbHBIi MOMEHT UMITYJIbca. ETo coOCTBEHHBIC 3HAYCHHS M COOCTBEHHBIC (DYHKIIMH B
chepruecKux KOOpAUHATAX.

23. lleHTpaJIbHO-CHMMETPUYHOE T10JI€ B KBAaHTOBOM MexaHuke. BomopoaononooHsiii atom. Ero
YPOBHU dHEPTHH, COOCTBEHHBIC BOJTHOBBIE (DYHKITHH.

Cemectp 9

1. Makpocucremsl. CTaTUCTUYECKUI U TEPMOJUHAMUYECKUIN CIIOCOOBI ONMCAHUS MaKpPOCHCTE-

MBI

TepmoauHaMuyeckue napameTpsl. PABHOBECHbBIE U HEPAaBHOBECHBIE CCTEMBI.

®dazoBoe mpocTpaHcTBO. KBa3ukiiaccuueckoe mpuodIInKeHue.

HopmupoBka u cpeiHue 3Ha4eHusl B CTaTUCTUYECKON pu3uke. DIyKTyaruu.

Teopema JInyBuurs.

OHTponus, €€ CTaTUCTUYECKUN CMBICIT.

3aKOH BO3pacTaHus SHTPOIHH U €ro (pu3ndecKas HHTEPIPETaIHs.

Pabota n xonuuectBo Tema. [lepBoe Hayano TepMOIMHAMUKH.

Bropoe nauano repmogunaamMuku. O0bennHEHHAs hopMa MepBOro M BTOPOTO Ha4al TePMO-

JUHAMUKH.

10. DuTanenus. CBOOOAHAS YPHEPTUS MAKPOCHCTEMBI.

11. TepmoarHaMu4ecKre MOTEHIIUAMIbI.

12. O HampaBneHUH U3MEHEHUS TEPMOTMHAMUYECKHUX TTOTCHIIMAIOB IPH HEOOPATUMBIX MPOIEC-
cax.

13. Anmnabarndeckuii mporecc. Y paBHEHUs auadaThl.

14. Pacnipenenenue I'ub6ca.

15. Pacnpenenenne MakcBeia Kak cieICTBHE pactipeenenus [ ndoca.

16. YcnoBus paBHOBECHsI MAKPOCUCTEMBI BO BHEILITHEM I1OJIE.

17. Pactipenenenue bonbimana.

18. Xumnueckuii moreHman, ero GU3NIeCKuii CMbICII.

19. Pacnipenencnne ['m60ca ¢ mepeMEHHBIM YHUCIOM YacTHIT (KJIAaCCHUSCKUN CITyqaid).

20. BeiBoJ TEpMOAMHAMUYECKHUX COOTHOLIEHUH U3 pacnipenenenus [ uboca.

21. CraTuctuyeckas CyMMa M CTAaTHCTUYECKUI MHTETPAJ.

22. OCHOBHBIE NOJIOXKEHNS KBAHTOBOM CTaTUCTUKH.

23. Pacnipenenenue ['u60ca ¢ mepeMeHHBIM YHCIIOM YacTHII (KBAHTOBBIA CITydaii).

24. ITpunnun ITaynu. Ero npumeHenue B KBAaHTOBOM CTaTUCTHKE.

25. Pacnipenenenue ®epmu — [upaka.

26. Pacnpenenenne boze — DitHireiina.

27. Yépuoe m3nmyuenne. opmyna [Tnanka. @opmyna Pames — Jxunca.

28. 3axkon Kupxroda.

CoNoORWN

5.4. MeTonnueckne MaTepHaJibl, ONpeaesiioue npoue ypbl OeHUBAHUSA 3HAHMI, yMe-
HHMi, HABBIKOB M (MJIM) ONBITA AESITEJbHOCTH, XaPAKTEPU3YIOLIUX 3TAaNbI GopMUpOBaHUS
KOMITeTeH I

ComocTaBUMOCTh PEUTHHTOBBIX ITOKa3aTeNIed CTYIEHTa MO Pa3HBIM JUCIUIUIMHAM WU
banibHO-peHTHHTOBOI CUCTEMBI OIICHKH YCIIEBAEMOCTH CTYJEHTOB 00ECIIEUNBACTCS IPUHATHEM
€IMHOTO MEXaHW3Ma OIICHKU 3HAHUHU CTYICHTOB, BHIPAKEHHOTO B OayiaX, COTJIACHO KOTOPOMY
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100 GammoB — 3TO MOJTHOE YCBOEHUE 3HAHUI MO y4eOHOI MUCIUIUIMHE, COOTBETCTBYIOIIEE TPe-
OoBaHUSM y4eOHOH TTPOTPAMMBI.

MaxkcuManbHBIH pe3ynbTaT, KOTOPbI MOXET OBITh JOCTUTHYT CTYIEHTOM IO KaXIOMY
n3 biokoB peliTuaroBoii onenku — 100 6amos.

B 3auéTHO-3K3aMEHAIMOHHYIO BEJOMOCTb M 3a4ETHYIO KHUKKY BBICTaBIJISIOTCS OLEHKH
10 MATUOAIIIFHON IIKae U PEUTUHTOBBIE OLIEHKU B Oalliax.

[Ipy nosrydeHnH CTYACHTOM HAa HK3aMEHE WM 3a4€TE HEYNOBIECTBOPUTEIBHOU OLEHKU B
BEJIOMOCTh BBICTABJISICTCSI PEHTHHTOBAs olleHKa B Oauiax (<40 6amioB), cooTBETCTBYIOMAs (pak-
TUYECKUM 3HAHUSAM (OTBETY) CTY/CHTA.

TpeGoBanus k 3k3amMeHy

Jlnst nomycka K 3K3aMeHY HYXKHO BBIIIOJIHUTH BCE JJOMAIIHUE 3a/1aHUs, IPONUTHU BCE OIMPO-
CBI, HAIMCATh BCE KOHTPOJIbHBIE PAOOTHI, a TAKXKe 3alUTUTH OJUH pedepar mo BeIOOPY CTYIACH-
Ta. Ha 3Kx3ameHe CTyJIeHT JOJIKEH OTBETUTh Ha JIBa TEOPETUUYECKUX BOIIPOCA.

IIIxana oneHNBaHUA DK3aMeHA.

Kputepun ouennBanus Banabt

IMTonHbIe W TOYHBIC OTBETHI Ha Bce BOMpockl. CBOOOMHOE BIIaJICHUE OCHOBHBIMH TepMuHamMH u | 21-30
HOHATHAMHU Kypca. [locnenoBarenbHOe M JTOTMYHOE M3JI0KEHHE MaTepuaia Kypca. 3aKOHYCH-
HBbIC BBIBOAbI U O606IIICHI/I$[ 110 TCMEC BOITPOCOB. I/IC‘-ICpHI)IBaIOHlI/IC OTBCTHI HAa BOIIPOCHI.

OTBeThl Ha BOTIPOCHI COJAEPIKAT OT OJHOM 1O TPEX HerpyObix omuOOK. YBepeHHoe Biaienue | 15-20
TEePMUHAMH M TOHATUSAMHU Kypca. V3noxeHune mMatepuana Kypca MOYTH BCer/a JOTHYHO U MO-
clie10BaTeNIbHO. BBIBO/IBI M 0000IIEHNS 110 TeMEe BOIIPOCOB COAEPXKAT 0 TPEX JIOTMYECKH He3a-
KOHYEHHBIX MON0KeHNH. OTBETHI Ha BOIPOCHI B OCHOBHOM HMCYCPILIBAIONINC.

OTBeTHl Ha BONPOCHI B IIEJIIOM IPABHJIBHBIEC, HO COzepkaTr Oonee TpEX ommOOK, B ToM yucie | 8-14
rpyObIx. Briagenue TepMuHaMu ¥ HOHATHAMH Kypca HeyBepeHHoe. M3noxenne marepuana ya-
CTO HEJIOTMYHO M He BCerja MOcCIel0BaTeIbHO. BbIBOIBI 11 0000IIEHNS IO TEME BOIIPOCOB CO-
Jepxar 6osee TpEX JOrMYECKH HE3aKOHYEHHBIX MOJI0KEeHUH. OTBETHI Ha BOIPOCH! HETIOJIHBIE.

HpaBI/IHBHLIe OTBCTHI HAa MCHEC MMOJIOBUHBI BOIIPOCOB. OTCYTCTBI/Ie BJIaACHUs OCHOBHBIMHM ITOHS- 0-7
TUAMU Kypca. MaTepHaﬂ H3JI0OKEH HEJIOTUYHO, HEMMOCJICAOBATC/IbHO Y HETIPABUJILHO. BI)IBOIH)I n
O606HICHI/IH 110 TEME BOITPOCOB IMOYTHU BCEraa COACPKAT JIOTUICCKN HE3AaKOHUYCHHBIC TCMBbI.

Hroropasi mikana BbICTABJICHHS OLEHKH 110 JUCHHUILIMHE.
OTtBeT oOyuaromerocs Ha 3a4é€Te OllEHMBAaeTCs B 0ayulax ¢ Y4eTOM IIKaJbl COOTBETCTBUS
PEUTHUHTOBBIX OLICHOK MATHOAIIIIBHBIM OIIEHKAM.

KonnuectBo OaJUIOB Or11eHKa 1Mo TPaIUITMOHHOM ITKaje
81-100 OT1anyHO

61-80 Xopormio

41-60 Y I0BJICTBOPUTEIILHO

0-40 HeynosnerBopurenbHO

6. YU EBHO-METOANMYECKOE U PECYPCHOE OBECIIEYEHUME JUCHUITJIMHBbI
6.1. OcHoBHas UTEpaTypa

1. Beprenec, C. H. Teoperuueckas ¢usuka. KBantoBas s5nekTpouHaMuKa : y4eOHUK 1Jid BY-
30B . — 4-e u3a. — Mocksa : HOpaiir, 2023. — 262 c¢. — Texkcr : anekTponHbiil. — URL:
https://urait.ru/bcode/513140

2. CasenbeB, M. B. OcHOBBI TeopeTuueckoil (u3MKu : y4yeOHUK Al BY30B. — 6-¢ M31.—
Cankr-IlerepOypr : Jlanb, — Towm 1 : Mexanuka. Dnexrpoannamuka — 2022, — 496 ¢. —
Tekcr : anexTponnsiii. — URL: https://e.lanbook.com/book/183764
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https://urait.ru/bcode/513140
https://e.lanbook.com/book/183764

3.

Cagenbes, U. B. OcHoBbl TeopeTnueckoit pusuku. B 2 Tomax. Tom 2. KBanToBas MmexaHuka.
— 7-e m3a. — Cankr-IletepOypr : Jlanb, 2023. — 432 ¢. — TekcT : anekTponnbiii. — URL:
https://e.lanbook.com/book/330521

6.2. lonoiHUTEILHAS JIUTEPATYpPa

1.

Bypnoga, E. B. ®u3uka. B 3 u. U. 1. ®uzudeckue oCHOBBI MeXaHUKU. MoleKymspHas Gu3u-
Ka U TepMOAMHAMUKa : ydeOHo-MeToauueckoe nmocobue / E. B. bypnosa, H. A. Ky3una, D.
W. Taneesa. - Kazanp : KHUTY, 2020. - 80 c. - Tekcr : anexrponnsii. - URL :
https://www.studentlibrary.ru/book/ISBN9785788228709.html

Beprenec, C. H. Teoperndeckas ¢usuka. O01mas Teopusi OTHOCUTEIBHOCTH : YICOHUK IS
BY30B. — 2-¢ u3a. — Mockga : FOpaiit, 2023. — 190 c. — Tekcr : anmekTponnbid. — URL:
https://urait.ru/bcode/513813

I'ectpun, C. I'. COopHUK 3amayd mo TeopeTrnyeckor ¢usuke : ydeOHoe mocodbue / C. I
I'ectpun, E. B. CrapaBoiitoBa. — CapatoB : CapaToBCKHl TOCY1apCTBEHHbIH TEXHUYECKUN
yausepcuteT umeHu F0.A. T'arapuna, O9bC ACB, 2019. — 208 c. — Tekcr : 3IeKTpOHHBIH.
— URL.: https://www.iprbookshop.ru/99256.html

ymnebun, M. M. WM306panHble TN1aBbl TEOPETUUECKONW (PU3MKH: CTaTUCTUYECKas (QHU3MKa :
yaeoHoe ocooue / M. M. lynute6un, JI. . SIlauenko. — Boponex : BopoHexckuii rocy-
napcTBeHHbIN TexHnueckuid yHusepcuter, O9bC ACB, 2019. — 90 c. — TekcT : 2neKTpoH-
ueiii. — URL: https://www.iprbookshop.ru/93257.html

Onenaues, M. b. Teoperuueckue ocHOBbI (u3uku. — Mocksa, VkeBck : IHCTUTYT KOMITb-
foTepHbIXx uccrnepoBanmii, 2019. — 500 c. — Tekcr : osnekrponnbnii. — URL:
https://www.iprbookshop.ru/97375.html

6.3. Pecypchl nHGPOPMAIITMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn «AHTEepHeT»

1. TTouckoBsIit cepBep http://www.yandex.ru u apyrue moucKoBbie CEpBEpPHI.

7. METOAUYECKHUE YKA3AHUS IO OCBOEHUIO TNCHUTIJIMHBI

1.
2.

MGTOI[I/ILIGCKI/IC PECKOMCHAAIHH 110 ITOATOTOBKE K ITPAKTHYCCKHUM 3aHATHAM.
MGTOI[I/ILIGCKI/IG PEKOMEHOAU 110 OpraHu3anunu CaMOCTOSTCILHOMI pa6OTI)I IO AUCHUIIIIN-
HaM.

8. TH®OOPMAINIMOHHLBIE TEXHOJIOT'MH AJIS1 OCYIIECTBJIEHUA OBPA30OBA-
TEJBHOI'O NPOLECCA IO AMCIHUIIVIMHE

JInleH3uOHHOEe MPOrpaMMHOe olecredeHne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NHpopmManMoHHBIE CIPABOYHbIEC CHCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynpranTllimoc»

[TpodeccuonanpabIe 6a3bl JAHHBIX

fgosvo.ru — IMopran ®enepaibHBIX TOCYAAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB BBIC-
mero oopazoBaHus

pravo.gov.ru - OdunuanbHbIil HHTEPHET-IOPTal MPaBOBOW WH(OpMALIUN

www.edu.ru — ®enepanbHblii mopran Poccuiickoe o0pa3oBaHue
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CBOOOHO pacmpoCTpaHseMOe MPOrpaMMHOE OOECTieueHUe, B TOM YHCJIE OTEYECTBEHHOTO
MIPOU3BOJICTBA

OMC IIneep (st BOCIIpOU3BEACHUS DIIEKTPOHHBIX Y4eOHbIX Moryneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

MatepuanbHO-TeXHUYECKOE 00ecIiedeHre JUCIUIIMHBI BKIIIOYaeT B ce0s:

- yueOHbIC ayTUTOPUU ISl POBEICHUST YIEOHBIX 3aHSTUN, OCHAIICHHBIE 000PYIOBaHHEM
U TEXHUYECKUMHU CPEACTBAMU OO0y4YeHUs: yueOHOM MeOenblo, JOCKOH, TIEMOHCTPAlMOHHBIM 000-
PYyIOBaHUEM, NIEPCOHAIBHBIMU KOMIBIOTEPAMU, IPOESKTOPOM;

- MOMEIIEHUS AJIi CaMOCTOSITeIbHOM padOThl, OCHAIIEHHbIE KOMITBIOTEPHOW TEXHUKOH C
BO3MOXKHOCTBIO TIOJIKIIFOUeHUEM K cetn «HTepHeT» n obecreueHneM JoCTymna K 3IEeKTPOHHON
nH(pOpMallMOHHO-00pa30BaTeILHOM cpeie.
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