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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucuunnvHel paspaboTan(a)(n) BoueHT, K.H. (poueHT) 3axapos HO.A. (Kadenpa obwei omauvkn, OtaeneHue
gouaukn), Yuri.Zakharov@kpfu.ru ; ApyHuH Butanuii Banepbesuy

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH NpYMeHsITb 3HaHUSI chyHOAMEHTaNbHbIX pasfnenos Hayk o 3emie, 6a3oBble

3HaHWSA eCTECTBEHHO-HAYYHOMO U MATEMATMYECKOrO LUKIOB NPY pPeLeHnm
CTaHOapTHbIX NPOeCCHOoHaNbHbIX 3a8ay

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

- o3UYECKME OCHOBbI XMMUYECKUX U BMONOrMYECKIX NPOLECCOB;

- OCHOBHbIE Knaccuyeckne U COBPEMEHHbIE SKCNepUMeHTalbHble peaynbTaThbl B 061acT (onanku;
- METObl PELEHNs NPOCTENILNX 3a8a4 MO MEXAHVKE, MONEKYNSPHOWN (PU3NKE, SNEKTPUYECTBY U
ONTUKE;

- (oU3NYECKME METOIbI UCCNEA0BAHNS BUONOrMYECKUX SBNEHNIA;

- NpVHUMNbl paboTbl U YCTPONCTBO COBPEMEHHBIX (ON3MYECKMX MPUBOPOB.

JlonxeH ymeThb:

YMeTb: Ucnonb3oBatb 6a30Bble TEOPETUYECKME 3HAHNS NS PELIEHNS NPOECCUOHANBHbIX 3a4ay;
NMPUMEHSATb Ha NpakTVKe 6a30Bble NPOECCUMOHANBHbBIE HABLIKU; 3KCMyaTUpoBaTh COBPEMEHHYIO
oU3nYEeCKyto annapatypy 1 obopynoBaHue; NPUMEHSTb Ha NpakTuke 6a3oBble
obwenpodpeccnoHanbHble 3HaHNS TEOPUW 1 METOLOB (PU3NYECKUX UCCNEAO0BAHUIA; TOHUMATb 1
MCMosnb30BaTh Ha NPaKTUKE TEOPETUYECKNE OCHOBbI OpraHn3auny 1 NIaHNpPoBaHUa PU3NYecKmnx
uccnenoBaHuWii; npuobpeTtaTb HOBble 3HAHUS, NCMONb3YS COBPEMEHHBIE 0Opa3oBaTefbHbIE U
WHPOPMALMOHHbIE TEXHONOMNN

JHonxeH Bnagetb:

Bnanetb coBpeMeHHbIMU MeToAaMU 00paboTkK, aHann3a U CUHTe3a PU3NYECKON MHGIOPMAaLINN;
CMOCOBHOCTbIO MCMOMb30BaTh B NMO3HABATENbHOV 1 MPOPECCHOHANBbHOW AesSTeNbHOCTM 6a30Bble
3HaHUs B 06N1aCTU MaTeMaTVKK 1 eCTECTBEHHbIX HayK; CMOCOBHOCTLI0 A0BMBaTLCS HAMEYEHHON Lienn

JonxeH AeMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

- UIMeTb NpaBwbHOE NOHVMaHWe PU3NKN KaK Hayku, NOCTPOEHHON Ha 9KCNeprMeHTe, B KOTOPOM OTHOCUTENBbHO
Hebonbluoe YMCNOo OBLLMX PU3NYECKUX 3aKOHOB ONCLIBAET MHOroobpasune NpupoLHbIX SIBNEHWUIA,

- MPUMEHSTb 06WME 3aKOHbI (PU3UKIM AN PELleHVsl MPOCTENWMX BOMPOCOB 1 3a4a4 MEXAHUKMW, MONEKYNSIPHOW con3nKu
3NEeKTPOCTATUKN, SNEKTPOLNHAMUKUN, MArHUTHBIX SIBNEHWIA, LiEeMnei NoCTOSIHHOrO 1 MePEeMEHHOr0 TOKa, BOJIHOBOW U
KBAHTOBOW ONTUKM 1 HA MEXANCUMNINHAPHBIX FpaHuLax,

- MONb30BaTbLCA OCHOBHbLIMU PU3NYECKNMN np|/|6opaM|/|, CTaBUTb U pewaTb npomeﬁmme 3aKCnepuMeHTalibHble 3aaa4u,
O6pa6aTblBaTb, aHannManposaTtb 1 oUueHnBATb Nony4YeHHble pe3ynbTarthl,

- CTPOUTb Marematmnyeckmue Moaenu NpocTenllnx Pnuanyeckux aBneHuii u UCNOIb3oBaTh AN U3YYeHUs 3TUX Moaenel
OOCTYMNHbIM eMy MaremaTtuyeckuii annapar,

- ucnonb3oBatb Npu paboTe cripaBoyHyto 1 y4ebHyto nuTepatypy, HaXoAUTb Apyrue Heo6X0AMMbIE NCTOYHUKN
MHdopmMaLmm n pabotatb C HUMK,

2. Mecto aucumnnuHbl (Mopyns) B CTpyktype OIMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntodeHa B pasgen "51.0.06 OucumnnuHbl (Mogynu)" OCHOBHOM NPOGIECCUOHASBHOWA
obpaszoBartenbHoi nporpammel 05.03.01 "MTeonorus (F'eoduanka)" n 0THOCUTCS K 0693aTeNbHbIM AUCUMMIMHAM.

OcBauBaetcs Ha 1, 2, 3 kypcax B 2, 3, 4, 5 cemecTpax.

3. O6bem gucumnanHbl (MOayns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualoLmxcs
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Ob6was TpynoeMKoCTb AncUMnanHbl coctaenseT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 181 yaca(oB), B TOM 4ncrne nekumm - 76 4aca(oB), npaktuieckue s3aHatus - 0 yaca(os),
nabopatopHble paboTbl - 102 Yaca(oB), KOHTPOSIb CaMOCTOSITENbHOW paboThl - 3 yaca(os).

CamocTositensHas pabota - 107 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).

CDopMa NPOMEXYTOYHOIr0 KOHTPONS AUCLMMIIMHBL: 9K3aMeH BO 2 CEMECTPE; OTCYTCTBYET B 3 CEMECTPE; 3K3aMeH B 4
CeMecTpe; 3K3aMeH B 5 ceMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBeA,EeHHOro Ha
HUX KOIMYECTBa aKaZ,eMMYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckmii niiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl NO AUCLUNANHE (MOBYNIO)

Buabl 1 yacbl KOHTaKTHOM pPaboThbl, Camo-
MX TPYAO0EMKOCTb (B Yacax) cros-
N Paspenbl gucumnnuHbl / Ce- |Nekuun,Jlekuum| MpakTu- Mpaktu-yla6opa-fla6opa- TeNb-
moayns MecTp| Bcero | B 3. | Yyeckue |Yeckue |TOpHble|TOpHble| Has
coopme [3aHsATUSA, B an. |paboTbl,| B an. pa-
Bcero |chopme| Bcero |cbopme | 6oTa
Tema 1. ®uamka kak Hayka. Knaccmyeckas
1. MexaHVIKA 2 2 0 0 0 0 0 3
> Tema 2. KuHematvka matepranbHON TOHKN. 5 4 0 0 0 4 0 4
3 Tema 3. [InHamuka matepmanbHOM TOUKN. > 5 0 0 0 4 0 4
4. Tema 4. HemHepumanbHble CUCTEMbI OTCYETA. 5 5 0 0 0 4 0 4
5 Tema 5. 3akoHblI COXpaHEHNS B MEXaHMKE. > > 0 0 0 4 0 4
6. 'Tl'ee;naa 6. OmHammka abCcontoTHO TBEPAOro > 5 0 0 0 4 0 4
7. |Tema 7. 'mopoaspomexaHuka. 2 2 0 0 0 4 0 3
8. |Tema 8. MapmMoHun4yeckue konebaHus. 2 2 0 0 0 4 0 2
9. |Tema 9. BonHoBble NpoLecch!. 2 2 0 0 0 2 0 2
Tema 10. MonekynsipHO-kKMHeTUYeCKas Teopus
10.[BewwecTBa. 2 4 0 0 0 4 0 2
11, Tema 11. lNepBoe Ha4ano TepMOANHaMUKM. 5 5 0 0 0 4 0 >
Tema 12. CtaTncTnyeckuin MeToL B
12. MONEKYNSpHO hn3nke. 2 2 0 0 0 0 0 2
13. Tema 13. BTopoe Ha4ano TepMoanHamMmKu. 5 5 0 0 0 5 0 >
14. Tema 14. PeanbHble radbl 1 XXUOKOCTU. 5 5 0 0 0 5 0 4
Tema 15. DnekTpoctaTmyeckoe none B
15. BaKyyMe U BelecTse. 3 4 4 0 0 8 0 4
16. Tema 16. [OCTOSAHHbI 3NEKTPUYECKMIA TOK. 3 6 6 0 0 8 0 4
Tema 17. MarHuTHOE none B Bakyyme u
17. BOWECTE. 3 2 2 0 0 8 0 6
18. Tema 18. DnekTpoMarHuTHole konebaHms 3 4 4 0 0 8 0 10
BO/HbI.
19.|Tema 19. BonHoBbIe CBOMCTBA CBETA. 4 6 6 0 0 4 0 8
Tema 20. BaanmopeincTsue ceeta
20. BOLECTBOM. 4 6 6 0 0 8 0 12
21.|Tema 21. Boposckas Teopusi atoma. 5 4 0 0 0 2 0 0
Tema 22. KBaHTOBO-MexaHM4eckas Teopus
22. aTOMA. 5 6 4 0 0 2 0 18
Tema 23. OnemeHTbl 94epHO PUSNKN.
23. PagunoakTneHOCTb. 5 6 6 0 0 12 0 3
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Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

NToro 76 38 0 0 102 0 107

4.2 CopepXxaHue AUCLMMNIUHBI (MOAyNs)
Tema 1. Pusuka Kkak Hayka. Knaccmuyeckasi MexaHuKa

Knaccuyeckas mexaHuka unm npocto MexaHuka - pasaen ousuku, B KOTOPOM onucbiBaeTcst Hanbonee npocTas goopma
LBVXEHUS MaTEPVIN: MEXaHNYECKOE ABVXEHME, COCTOSILEE U3 UBMEHEHWSI B3AVIMHOMO PACMONOXEHUS TEN NN UX
yacTeii B NPOCTPAHCTBE U BO BPEMEHM.

Knaccuyeckas (HbloTOHOBCKas) MexaHmka - pasfen MexaHuku, B KOTOPOW N3ydyaeTcsa ABUXeHWe Ten, npoucxoasuiee
NPy CKOPOCTSIX MHOTO MEHbLLKX NO CPaBHEHMWIO CO CKOPOCTbIO PacnpoCcTpaHeHMs cBeTa B MycToTe.

PensTtuenctckas MexaHuka - pa3fen MexaHuky, B KOTOPOW N3y4aeTcs ABUXEHNE TEN, MPOUCXOASLWEE NPU CKOPOCTSX,
CPaBHMMbIX CO CKOPOCTbIO CBETA.

KBaHTOBas nnu BoNHOBas MexaHuka npenHasHa4dyeHa ona ndy4eHnsa nBuXeHmnsa MmKkpo4acTtul, To eCTb 4YacTul, MaccChbl
NOKOA KOTOPbIX CPpaBHUMbI NN MEeHblle MacCCbl MOKOA aTOMOB.

Cratnctuyeckas MexaHvka - MexaHuka, B KOTOPOW OMMCIBAETCS ABMXEHUE TOXAECTBEHHbIX YacTuUL, CpeacTsamm
TEeopumn BEPOSTHOCTEN.

Tpwn CoctaBHble HYactn Knaccuyeckoin MexaHnku:
CraTtvka nocssueHa n3y4eHnio COCTOSHNS MEXaHNYECKON CUCTEMbI B MOKOE 1 YCNOBUIA €€ PaBHOBECUSI.

KnHematurka nocsiweHa N3YyHEeHNIO OBNXEHNA Ten 6e3 BbISICHEHUS NMPUYNH, KOTOPbIE 3TO ABMXEHME Bbl3bIiBAIOT, T.€. 6e3
ydeta cun, ,El,el7|0TByFOLIJ,VIX Ha Tena n Mexay tenamun.

JunHamunka nocesweHa N3y4eHUIO OBNXEHUA Ten C y4eTOM CUN, KOTopble ,EleVICTBYIOT Ha Tena n mexnay tenamu, 1.e. B
COBOKYMNHOCTK C Npu4nHaMun, KOTopble 3TO ABNXEHNE Bbl3blBAIOT.

Tema 2. KuHemaTtuka MmatepuanbHON TOYKW.

KnHemdrtnka Toukm - pasnen KNHeMaTuku, Mayqa}oumﬁ mMareMaTtndeckoe onmcaHmne nBmXxeHuns matepumanbHbIX TOYEK.
OCHOBHOI 3a4a4ei KNHeMaTuUK SIBNSIETCS OnMcaHne OBMXeHUs npu NOMOLWWK MaTteMaTtn4yeckoro annapara 6e3
BbIACHEHWUA NMPUYNH, Bbl3biBAKOWMX 3TO ABNXEHUE.

Tak Kak BCSIKOe ABUXEHME - MOHATNE OTHOCUTENbHOE N NMetoLLee cooepXxaHune ToNbko npu yka3aHmn, OTHOCUTENIbHO
Kakunx MMeHHO Ten nepemewaeTcs paCCManMBaeMbIIZ O6'beKT, TO OBUXeHne noboro obbekTa B KMHEMaTUKE n3y4aroT no
OTHOLWEeHUIO K HeKOT0p0I7I CUCTEME OTCcYeTa, BKIKYaloLWen:

TENo oTCYeTa;
CUCTEMY U3MEPEHWS MONOXEHNS Tena B MPOCTPAHCTBE (CUCTEMY KOOPAUHAT);
npubop Ans U3MepeHnsi BpeMeHu (Yachl).

MonoxeHue ToukU onpenensieTcsl HA6opoM 0606IEHHBIX KOOPAVHAT - YNOPSAOYEHHBIM HABOPOM YMCTOBbIX BENNYMH,
MONHOCTBIO OMMCHIBAOLLMX MONOXEHUE Tena. B caMom npocTom ciyyae 310 KOOPAMHATHI TOUKM (paanyc-BekTopa) B
BblIBpaHHol cucteme koopanHat. Hambonee HarnsnHoe npencTaBneHne o0 pannyc-BeKTOpe MOXHO MOMy4UTh B
€BK/IMO0BOV CUCTEME KOOPAMHAT, MOCKONbKY 6a3UC B Hell SBNSIETCS (OUKCUPOBAHHBIM U 06WMM O1s NoBOro nonoXxeHwust
Tena. MatepuanbHasi To4Ka - TENo, pasmMepamt KOTOPOro Mo CPABHEHUIO C XapaKTEPHLIMU PACCTOSIHUSIMU LaHHOM
3aa4m MOXHO npeHebpeyb. Tak 3emno MoxHo cuutate MatepuansHoi Toukor (M. T.) npy usyyeHnn eé oBuXeHns
Bokpyr ConHua, nynto MOXHO cumTate M. T. Npu e€ OBUXEHWM B NONE TSXECTU 3EMNMN, HO HENb3s CHUTATb TaKOBOW Npu
yyeTe eé€ BpalaTeNbHOro ABMXEHUS B CTBONE BUHTOBKW. [py MOCTynaTenbHOM OBUXEHWUM B PsiAe Cly4yaes npv NOMOLM
noHaTust M. T. MOXHO ONUCIBAaTb U M3MEHEHWE MONOXeEHNS Bonee KpynHbIx 06 bekToB. Tak, HanprMep, TEMNOBO3,
npoxonsiwumin pacctosiHme 1 MeTp, MoXeT cumtatbcs M. T., MOCKONbKY €ro OpueHTaumsi OTHOCUTENBHO CUCTEMBI
KOOPZMHAT B NPOLIECCE OBUXEHNS SBNSETCSH (PUKCUPOBAHHOMN 1 HE BAMSIET HA NMOCTAHOBKY U XO[, PELIeHs 3a8a4n.

Panwnyc-BekTop - BEKTOP, ONPENENsOWMiA NMONOXEHNE MATEPUANTBHON TOUKM B MPOCTPaHCTBE: eoMeTpryecku
n3obpaxaeTcs BEKTOPOM, MPOBELEHHbIM U3 HaYana KoopavHaT K MaTepranbHOl To4ke. 3aBUCUMOCTb Paanyc-BeKTopa
(VK ero KOOPAMHAT) OT BPEMEHW HA3bIBAETCS 3aKOHOM ABUXEHNS.

TpaekTopus - Fogorpad panmyc-BekTopa, To eCTb - Boobpaxaemasl NIMHMS, onrchiBaeMasl KOHLIOM paanyc-BeKTopa B
npoLecce ABnXeHusl. IHbIMM cnoBamu, TpaekTopust - 3TO NMMHNS BLOMb KOTOPOV ABUXETCS MaTepuanbHas Touka. Npw
9TOM 3aKOH [BMXEHUS BbICTYNaeT Kak ypaBHeHVe, 3afatoliee TpaekTopuio napametpudecku. OnvHy yyactka
TPAEeKTOPUM MEXAY HayarbHbIM 11 KOHEYHbIM MOMEHTaMU BPEMEHU YACTO Ha3blBalOT NPOAAEHHBIM PACCTOSIHUEM, ONVHOM
nyTW UK BYNbrapHo - NyTém 1 oboaHayatoT 6ykBoi S. MNpy TakoM onvcaHun ABUXEHNS S BbICTYNaeT B KA4eCTBe
06061WeHHO KOOpAMHATBI, @ 3aKOHbI IBUXEHUS B 9TOM Clly4ae 3anuncbiBaeTcs B Buae S = S(t) u aHanornyHeol
COOTBETCTBYIOLLMM 3aKOHAM [Ji1s KOOPAMHAT.
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OnuncaHve oBUXeHNs npn NOMOLWWM NOHATUA TPAEKTOPUN - OAUNH U3 KNKOYEBbIX MOMEHTOB Knaccmyeckom mexaHukm . B
KBAHTOBOWM MEXaHMKe OBUXEHUS HOCUT 6eCTpaeKTOprII7I XapakTep, a 3Ha4nT CaMO MOHATNE TPAEKTOpUA TepseT CMbICH.

Tema 3. [lnHaMnKa MaTtepuanbHOWN TOYKM.

LBrXeHe MatepuanbHoi TOYKU B MHepUmManbHoi cucteMe otcyeta. Cunbl B npupoae. Cunbl TpeHusi. 3akoH
BCEMUPHOro TAroTeHns. MiHepTHas u rpaButaumoHHas Macca. 3akoH KynoHa. 3akoHbl Kennepa. KocMuyeckue
ckopocTu. Ynpyrue ceoiictsa Ten. Buabl nedpopmauuii. 3akoH N'yka. dHeprvs ynpyroi gedoopmauun. duarpamma
pacTsXeHus.

Tema 4. HeuHepuMaanble CUCTeMbl oTcUyeTa.

HeuHepundnbHas cuctéma oTcyéta - cuctema oTcyéTa, ABUXYLWAsCS C YCKOPEHNEM U MOBOpaYuBatowascs
OTHOCMUTENbHO NHepLUManbHoi. BTopol 3akoH HbloTOHA TakXe He BbINONHAETCS B HEMHEpLUMabHbIX CUCTEMAX OTCYETA.
Lns Toro 4T06bI ypaBHEHUE OBUXEHWS MaTepuasnbHON TOYKM B HEMHEpPUManbHOW cnuctemMe oTcyéta no popme
coBMafano ¢ ypaBHEHNEM BTOPOro 3akoHa HbtoToHa, AOMONHUTENBHO K "06bl4HbIM" cunam, AeiCTBYIOWUM B
VMHepumnanbHbIX CUCTEMax, BBOLASAT CUSbl MHEPLUWN.

3akoHbl HbloTOHA BBIMOMHATCS TONBKO B MHEPUMANbHBIX CUCTeMax oTc4éta. TeM He MeHee, ABVXEHVe Ten B
HevHepLumanbHbIX CUCTEMaX 0TCYETA MOXHO OMMUCHIBATb TEMU XE YPaBHEHWUSMU OBUXEHNS, Y4TO U B MHEPLMUASIbHBIX, €CNN
Hapsay ¢ cunamu, obyCnoBIEHHLIMU BO3AEMCTBMEM TEN APYT Ha ApYra, yYUTbIBaTh CUJibl UHEPLIMN.

Knaccuueckas MexaHvka nocTynupyeT cnegyrolwme nBa NpMHLMNA:

BPeMsi aBCOMIOTHO, TO ECTb MPOMEXYTKW BPEMEHU MEXAY NOObIMUA ABYMSI COBLITUAMY OLMHAKOBbLI BO BCEX NMPOWU3BO/BHO
OBUXYLNXCA cucTeMax OTcYéra;

NPOCTPAHCTBO 8.6COJ'HOTHO, TO €CTb pacCTosaAHne Mexnay nsyms ntobbiMK mMatepunanbHbIMMN TOYKaMMN 04MNHAKOBO BO BCEX
NPOn3BOJSIbHO OBNXYLWKNXCA CUCTEMaX oTcyYéTa.

911 oBa NpUHUMNA NO3BONSIIOT 3aMNMChIBATL YPABHEHVE OBUXEHNS MaTEPUANbHON TOUKN OTHOCUTENBHO Nto60oi
HeVHepLUManbHOW CUCTEMbI OTCHETA, B KOTOPOW HE BbIMOHSAETCS NepBblil 3aKOH HbloToHa.

YpaBHeHVE OBMXEHNS MATEPUATbHOW TOUKU B HEMHEPLMANBHON CUCTEME OTCUETA MOXET ObiTh NPEACTaBNEHO B
suae[3]:

{\displaystyle m{\vec {a}}_{r}={\vec {F}}-m{\vec {a}}_{e}-m{\vec {a}}_{k}} m{\vec {a}}_{r}={\vec {F}}-m{\vec
{a}}_{{e}}-m{\vec {a}}_{{k}},

unn B pa3BEPHYTOM BUIE:

{\displaystyle m{\vec {a}}_{r}={\vec {F}}+2m\left[{\vec {v}}_{ritimes {\vec {\omega }}\right]-m{\frac {d{\vec
{v_{0}}}Hdt}}+m\omega M2}{\vec {r}}_{\perp }-m\left[{\frac {d{\vec {\omega }}}{dt}}\times {\vec {r}}\right]} m{\vec
{a}}_{r}={\vec {F}}+2m\left[{\vec {v}}_{r}\times {\vec {\omega }}\right]-m{\frac {d{\vec {v_{0}}}}{dt}}+m\omega *{2}{\vec
{1 _{{\perp }}-m\left[{\frac {d{\vec {\omega }}}{dt}}\times {\vec {r}}\right],

roe {\displaystyle \ m} \ m - macca tena, {\displaystyle \ {\vec {a}}_{r}} \ {\vec {a}}_{r}, {\displaystyle {\vec {v}}_{r}} {\vec
{v}}_{r} - yckopeHue n ckopocTb TeNa OTHOCUTENBHO HENHEpLManbHOM cuctembl oTcuéta, {\displaystyle \ {\vec {F}}} \
{\vec {F}} - cymma Bcex BHelwHWX cun, aencreytowmnx Ha teno, {\displaystyle \ {\vec {a}} _{e}} \ {\vec {a}}_{e} - nepeHocHoe
yckopeHue Tena, {\displaystyle \ {\vec {a}}_{k}} \ {\vec {a}}_{k} - kopuonucoso yckopeHue Tena, {\displaystyle \omega }
\omega - yrnosas CKopocTb BpawaTenbHOro ABMXEHNS HEMHEPLUNANbHON CUCTEMbI OTCYETA BOKPYI MIHOBEHHO OCH,
npoxopsuler Yepes Havano koopauHar, {\displaystyle {\vec {v_{0}}}} {\vec {v_{0}}} - ckopocTb ABMXeHUa Ha4ana
KOOpAMHAT HemHepumanbHO cUCTEMbl 0TCHETA OTHOCMTENBHO KaKon-nnbo NMHepumManbHoh CUCTEMbI OTCYETA.

3710 ypaBHEHNE MOXeT 6bITb 3aN1caHo B I'IpI/IBbI'-IHOI7I popMe BTOpOro 3akoHa HbloToHa, ecnu BBECTU CUNbI nHepunn:

{\displaystyle {\vec {F}}_{e}=-m{\vec {a}}_{e}} {\vec {F}}_{e}=-m{\vec {a}}_{e} - nepeHocHas cnna nHepuun
{\displaystyle {\vec {F}}_{k}=-m{\vec {a}}_{k}} {\vec {F}}_{k}=-m{\vec {a}}_{k} - cuna Kopuonuca

B HemHepumanbHbIX cMCTEMaxX OTCHETa BO3HUKAOT CUibl MHepLMW. [TosBNeHne aTux cun SBNSETCS NPU3HAKoM
HenHepunanbHOCTU CMCTEMbI OTCYETa.

Tema 5. 3akOHbI COXpaHEHUs1 B MeXaHuKe.

3aKGHbI COXpaHEHWS! - oyHAaMEHTaNbHbIE IU3NYECKe 3aKOHbI, COTNTACHO KOTOPLIM MW OnpenenéHHbIX YCIoBUSIX
HEeKOTOpblE M3MEPUMbIE (PU3NYECKNE BENTUYMHDI, XapaKTepuayiowme 3aMKHYTYI0 OU3NYECKYIO CUCTEMY, HE U3MEHSIOTCS
C TeYeHVeM BpeMeHU. SBnsitoTcs Hanbornee obLwKMMIM 3aKoHaMK B 060 onsnyeckor Teopuu. VimetoT 6onbluoe
3BPUCTUYECKOE 3HAYEHNE.

HekoTopble N3 3aKkOHOB COXPaHeHMs BbIMOMHAKTCSA BCEraa v npu BCEX YCNOBUSX (HANpUMep, 3aKOHbl COXPaHeHus
SHEPruu, UMMyNbCa, MOMEHTA UMMYNbCA, ANEKTPUYECKOro 3apsiaa), Unm, BO BCSKOM Clyyae, HUKOr4a He Habnoganicb
MpoLecChl, MPOTUBOPEYaWmne 3TUM 3aKoHaM. [pyrve 3aKkoHbl SIBASIOTCS NUiLb NPUOANXKEHHBIMU U BbINONHSOWUMIACS NpW
onpenenéHHbIX yCnoBnsx (HanpuMep, 3aKoH COXpaHeHMs YETHOCTY BbIMOMHSAETCS ANS CUIbHOMO U 3NeKTPOMarHMTHOro
B3aVMOAENCTBUS, HO HAapywWwaeTcsl B cnaboM B3aUMOOenCTBIN).

3aKOH COXpaHeHWs sHepruu

3aK0H COoXpaHeHns uMnynbca

3aKOH COXpaHeHNs MOMeHTa UMMynbca

3aKoH COXpaHeHns Macchbl

3aKkOH COXpaHeHuNs 3neKTpn4Yeckoro 3apsaga

CtpaHnua 6 13 16.
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3akoH coxpaHeHusi NenTOHHOro Y1cna
3aKoH coxpaHeHnsi 6apuoHHOro Yncna
3akKoH coxpaHeHUst YETHOCTH

3aKOHbl COXpaHeHUsi CBSA3aHbl C CUMMETPUAMU brandeckux cuctem (Teopema Hétep). Tak, 3aKOHbI COXpaHeHUs
SHeprun, UMNynbca u MOMeHTa UMNyNbca SABNATCA CNEeACTBUSMU NPOCTPAHCTBEHHO-BPEMEHHbIX CUMMETPUI
(COOTBETCTBEHHO: OOHOPOAHOCTY BpeMeHW, OAHOPOAHOCTA U U3OTPOMHOCTM NPOCTPAHCTBA). [pn 3TOM nepeyncneHHble
CBOMCTBA MPOCTPaHCTBA M BPEMEHUN B aHANNTMNYECKOW MEXaHMKe MPUHATO NOHUMATb Kak MHBapUaHTHOCTb narpaHXxunaHa
OTHOCUTENbHO N3MEHEHMWS Havana oTcHeTa BPEMEHW, NepeHoca Havyana KoopanHaT CUCTEMbI U BpalleHus eé
KOOPAMHATHbIX OCEMN.

Tema 6. JuHamnka abconoTHO TBEPAOro Tena.

ABCconidTHO TBEPLOE TENO - BTOPOW OMOPHBIA 06 bEKT MEXAHWKM HAPSLY C MaTepuanbHoi Toukol. MexaHrka abcontoTHO
TBEPLOOro Tena NoMHOCTbIO CBOAMMA K MEXaHWKE MaTepuanbHbIX TOHEK (C HANOXEHHbIMU CBA35IMM), HO MMeeT
cobcTBEHHOE coAepXaHUe (MoNnesHble MNOHATUS U COOTHOLIEHUS, KOTOPblE MOTYT BbiTb CROPMYNMPOBAHbBI B paMKax
mMoLenv abcontoTHO TBEPLOro Tena), npeacrasnsiollee GONbLWON TEOPETUYECKNA N MPAKTUYECKUIA UHTEPEC.

Cyu.leCTByeT HEeCKObKO ornpeneneHuni abcontoTHO TBEpPOOro Tena:

A6contoTHO TBEPAOE TENO - MOAENbHOE NMOHATE KNAacCMYecKo MexaHukn, 0603Havatolee COBOKYNHOCTb TOYeK,
PaCCTOSIHUA MEeX Iy TEKYLLMMMN NOMOXEHUSAMU KOTOPbIX HE U3MEHSIIOTCS!, KakM Obl BO3AEWCTBUSM AaHHOE Teno B
npouecce ABUXEHWUS HY noasepranocb[1] (noatoMy abconioTHO TBEPAOE TENO HE N3MEHSIET CBOK POPMY M COXpaHsieT
HEeN3MeHHbIM pacrpeaeneHe Macc).

AbconoTHO TBEpOE TENo - MexaHn4yeckas cuctema, obnagarolas TofbKo NnocTynatenbHbIMA U BpallaTebHbIMM
cteneHsimi ceoboabl. "TBEPOOCTL" 03HAYAET, YTO TENO HE MOXET ObiTb 0ePOPMUPOBAHO, TO €CThb TENY HEeMb3s nepenartb
HUKaKOM OpYroi aHeprun, KPoOMe KMHETUYECKOM SHeprum NocTynaTenbHOro MNn BpallaTenbHOro ABUXeHUs.

ABCONIOTHO TBEPOOE Teno. [laHHOe NoHATME NPeacTaBNSeT MaTeMaTUYECKyo MOaeNb TBEPAOro Tena.

Takum 06pa3om, Tekylas KoHgUrypaums abcontoTHO TBEPAOrO TeNa NOMHOCTLIO ONpPenenseTcs, HanpuMmep,
MONOXEHNEM XECTKO CBA3aHHOW C HUM AEKapTOBOM CUCTEMbI KOOPAMHAT (4acTo € HaYano KoopavHaT nenatoT
COBMaAalowWmM C LLEHTPOM Macc Tena).

B TpéxmepHOM npocTpaHcTBe cBoOOAHOE abCoNMOTHO TBEPAOE TeNo (T. €. TBEPAOE TENO, HA KOTOPOE HE HaNOXEHbI
BHEllHMe CBs3K) B 06LIEM Criydae MMeeT 6 cTeneHel cBobombl: TP NOCTynaTenbHbIX U TPY BpaLaTtebHbIX. VcknioueHne
COCTaBNSET ABYXaTOMHAA MOMiEKyna Uim - Ha A3blke KNaccu4ecKon MexaHukm - TBEPAbI CTePXEHb HYNeBON TOMUMHbI;
Takasi cMcTeMa UMeeT TONbKO [BE BpallaTeNibHbIX cTerneHn ceobobl.

Crporo rosops, abcontoTHO TBEPALIX TEN B NPUMPOAE HE CYLWECTBYeT, 0AHAK0 B 04eHb MHOTUX Crydasx, korna
nechopmaLms Tena Mana u el MoxXHoO npeHebpeyb, peanbHoe TeNo MOXeT (MPUBNNXEHHO) paccMaTprBaTbCs Kak
abcontoTHo TBEpAoe Teno 6e3 ywepba Ons peweHns 3anaqn.

B pamkax pensiTuBnCTCcKol MEXaHWKU NOHSATUE abCONOTHO TBEPLOrO TeNna BHYyTPEHHe NPOTMBOPEUMBO, YTO NOKAa3bIBaeT,
B YaCTHOCTW, Napagokc dpeHdecTa. OpyrvMu cnosamm, Moaenb abcontoTHO TBEPAOro Tena He MPUMEHNMA K Clyyato
ObICTPbIX ABMXEHUI (COMOCTaBMMbIX MO CKOPOCTW CO CKOPOCTbIO CBETA), a TAKXe K Cly4alo 04eHb CUMbHbIX
rpaBuTaUMOHHbIX Monei

Tema 7. T'nopoasapomexaHuka.

JBuxeHve xuokocTten n razos. Aspo-rmapo-cratnka. 3akoHbl [ackans n Apxumepa. [BuxeHve noeanbHom XUOKOCTU.
®dopmyna Toppuyennu. YpasHeHne bepHynnu. [laBneHune B notoke. YpaBHeHUe Hepa3pbiBHOCTU. OBTekaHue Ten.
MNMoabemHas cuna. TeveHune Baskon xuakoctu. Cuna BHyTpeHHero TpeHns. Yucno PeHonbaca. Popmyna Nyasenns.
Cwvnbl, pencTeytowme Ha Teno B notoke. dopmyna Crokca.

Tema 8. MapMoHMuYeckune KonebaHus.

"apMoHuyeckme konebaHus - konebaHus, Npy KOTOpbIX on3nyeckas BenmynHa N3MeHsIeTcsl C TEeHEHMEM BPEMEHN NO
rapMOHMYECKOMY (CMHYCOMAANbHOMY, KOCUHYCOMAANbHOMY) 3aKOHY.

OBonoums Bo BpeMeHUu nepemelleHns, CKOpoCcTn h yCKOpeHns npmn rapMoHN4eCKoM OBUXEHUN

CBoboaHble konebaHns coBeplatoTCs NoL AEACTBUEM BHYTPEHHUX CUN CUCTEMbI MOCTE TOro, Kak cuctema boina
BbIBEEHA 13 NONOXEHNS paBHoBecKs. YTobbl cBOGOAHbIE KonebaHus Obinvm rapMOHMYECKMM, HEOHX0AMMO, YTOOLI
konebatenbHas cuctema bbina NMHeRHo (oNMcbiBanach NMHERHLIMA YPAaBHEHUSIMU OBUXEHUS), U B HEV OTCYyTCTBOBaNa
AMccunaumns aHeprum (Npy HEHyNeBOW auccunaumm, B CUCTEME Nocne BO30YXAEHUS NPoOUCXoasT 3aTyxarLme
konebaHms).

BbiHyX AeHHble konebaHns cCoBepLIAOTCS NOL BO3LEWCTBUEM BHEWHER Neproamnyeckoli cuibl. YTobbl BbIHYXAEHHbIE
konebaHus 6biny rapMOHUYECKMMU, [OCTATOUHO, YTOObI KonebaTtenbHas cuctema bbina NMHERHON (onucklBanach
NIMHEVHbBIMW YPaBHEHWAMU OBUXEHNS), a BHEWHAS cuna (BO3LENCTBME) MEHANACh CO BPEMEHEM Kak rapMOHUYECKOe
konebaHwue (To ecTb, YTOObl 3aBMCUMOCTb OT BPEMEHW 3TOW CUNbI TOXE, B CBOIO 04epepb, bbina CUHyconaanbsHom).
"apMoHnyeckmne konebaHns BbIOENAOTCS U3 BCEX OCTaNbHbIX BUOOB kKonebaHuii No cneayowmm npuynHam:

OueHb YacTo[6] Manble konebaHus, kak CBoBOAHbIE, TAK U BbIHYXAEHHbIE, KOTOPbIE MPOUCXOAST B PEalbHbIX CUCTEMAX,
MOXHO CUMTaTb UMEKWMMU (DOPMY rapMOHUYECKIX KONebaHWi unm o4eHb BAN3KYIO K Heil.
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Kak yctaHoBun B 1822 rony ®dypbe, WMPOKMii Knacc Neproamnyeckux oyHKUNA MoOXeT BbiTb Pas3noXeH Ha CyMMy
TPUrOHOMETPUYECKNX KOMMOHEHTOB - B psig dypbe. Opyrumu cnosamu, noboe nepnoamnyeckoe konebaHme MoXeT bbiTb
NpeacTaBeHO Kak CyMMa rapMOHUYECKUX kKonebaHnii ¢ COOTBETCTBYIOLWMMM aMMnMTyLaMn, HACTOTAMM U HaYabHbIMK
(pazamu. Cpean cnaraembix 3TOM CyMMbI CyLLECTBYET rapMOHMYECKOe KonebaHne ¢ HauMeHbLIel YacToTol, KoTopas
Ha3blBAETCS OCHOBHOW 4ACTOTO, a caMo 3TO konebaHue - NepBoli rapMOHMKOM UM OCHOBHBLIM TOHOM, YaCTOTbl XX€E BCEX
OCTalbHbIX CnaraeMbix, rapPMOHUYECKUX konebaHuiA, KpaTHbl OCHOBHOW 4acToTe, U 3TK KonebaHns Ha3biBAOTCS BbICLIMMU
rapMoOHVKaMu nnm 0bepToHamMu - NepPBbIM, BTOPLIM U T.4.[7]

Lns Wwmpokoro knacca CUCTEM OTK/IMKOM Ha FapMOHNYECKOE BO3LENCTBUE SABNSETCS rapMoHMYeckoe konebaHve
(CBOMCTBO NMMHENHOCTN), MPU 3TOM CBS3b BO3AENCTBUS M OTK/IMKA SBNSETCS YCTONYMBOM XapakTepucTnkon cuctemol. G
y4éTOM Mpebloywero CBOMCTBA 9TO NO3BOJISIET UCCNIeA0BaTb NPOXOXAeHUe KonebaHuil Mpon3BONbHON OOPMbI Yepes
CUCTEMBI.

Tema 9. BonHoBble npoLecchbl.

BonHoBoW npouecc MOXeT MMETb Camyto PasHyto OM3NYECKyo NPUPOLY: MEXAHNYECKYIO, XMMUYECKYIO (peakuuns
BenoycoBa - XaboTnHckoro, npoTtekatolas B aBTokonebatenbHOM pexmme KatanmTuyeckoro OKUCNEHUS PasnnyHbIX
BOCCTaHoOBUTENER HPOMUCTO-BOLOPOLHOM kincnoToi HBrO3), anekTpoMarHUTHYIO (3NeKTPOMarHUTHOE U3NyYeHUe),
rpaBUTALMOHHYIO (FpaBUTaLMOHHbIE BOSHbI), CIMHOBYIO (MArHOH), NAIOTHOCTW BEPOATHOCTM (TOK BEPOSITHOCTU) U T. 4. Kak
npasuno, pacnpocTpaHeHne BOMHbI CONPOBOXAAETCS NEPEHOCOM SHEePrnn, HO He NEPEHOCOM MaccChl.

MHoroobpasune BOMHOBbLIX MPOLECCOB NMPUBOANT K TOMY, YTO HUKAKUX aBCONOTHBLIX OBWMUX CBOWCTB BO/H BbIOENNTL HE
yoaétcs[1]. OgHMM 13 YacTo BCTPEYAOWMXCS NPU3HAKOB BOJIH CHMTaeTcs 6IM3KoaeicTeme, MposiBNAOWEecs BO
B3aVIMOCBSA3M BO3MYLLEHWI B COCEAHMX TOYKaX Cpeabl Ui nosisl, 0AHaKo B 0OWeM cny4ae[yToO4HMTb] MOXEeT
OTCyTCTBOBaTb 1 OHO[1].

Cpenm Bcero MHOroobpasusi BOMH BbIOENSOT HEKOTOPbIE MX NPOCTEMWNE TUMbI, KOTOPbIE BO3HUKAIOT BO MHOFMX
PU3NYECKNX CUTYALMSIX N3-32 MATEMATMHECKOr0 CXOACTBA ONUCHIBAOWMX UX hrandeckmx 3akoHoB[1]. O6 aTnx 3akoHax
rOBOPSIT B TAKOM Cly4ae Kak O BO/HOBbIX YpaBHEHWsIX. [1ns1 HENPepbIBHbIX CUCTEM 3T0 00bIYHO AMPdEPEHLMANBHBIE
yPaBHEHWS B YaCTHbIX MPOM3BOLHbIX B (D@30BOM MPOCTPAHCTBE CUCTEMBI, sl CPEL HYACTO CBOAMMBIE K YPaBHEHUSIM,
CBSA3bIBAKOWMM BO3MYLIEHUS B COCELHMX TOYKAX YEPES NPOCTPAHCTBEHHbBIE 1 BPEMEHHBIE NMPON3BOLHbBIE 3TUX
BO3MyLeHNA[1]. BaXHbIM YaCTHbIM Cly4yaeM BOSH SBASOTCS NMHENHbIE BOMHbI, LS KOTOPbLIX CNPaBEeAaNB NMPUHLMM
cynepnosuumu.

B oCHOBHOM (hr3M4eCcKme BONTHbI HE MEPEHOCST MaTepUto, HO BO3MOXEH BapuaHT, rae NpoucXoauT BOIHOBOW NepeHoc
VMEHHO MaTtepuu, a He TONbKO aHeprnn. Takue BOMHbI CNOCOBHbI PACNPOCTPaAHSATLCS CKBO3b aBCOMOTHYIO NMYCTOTY.
MprMepoM Takux BOSIH MOXET CNYXUTb HECTALMOHAPHOE M3Ny4eHNe rasa B BakyyM, BONHbI BEPOSITHOCTY 3N1IEKTPOHA 1
LOPYryX 4acTULl, BOMHbI FOPEHWS], BOMHbI XMMWYECKOM peakuun, BOMHbI MIOTHOCTM peareHToB / TPaHCMOPTHBIX MOTOKOB

Tema 10. MonekynapHo-KMHeTUYECKas TEOPUSA BeLlLecTBa.

CocTosiHue BeuwecTBa. [MapameTpbl COCTOSHMSA. YpaBHEHME COCTOSHUS. VioeanbHbli ras. Msonpoueccsi.
Anunabatundeckuii npouecc. OCHOBHOE ypaBHeHMe KMHeTndeckon Teopun. 3akoH BonbumaHa. CteneHun ceoboabl
monekyn. KuHematnyeckme xapakTepucTUK MONEKYNSPHOro ABMXEHNS. SBneHms nepeHoca. dudpcby3ns B rasax.
Tennonepepaya. BaskocTb.

Tema 11. NepBoe Hayano TepMoaAVIHaAMUKM.

BHyTpeHHsg aHeprus. Tennota n pabota. BHyTpeHHSsS aHeprus naeanbHoro rasa. TennoeMKoCTb Npu NOCTOSHHOM
06beMe 1 NOCTOSIHHOM OaBneHuu. YpaBHeHve aanabatsl. PaboTa naeanbHoro rasa npv pasnmyHbIX T.4. NPOLECCaXx.
MepBoe Hayano TepMoanHaMuKn 6bino caopMynnpoBaHo B cepennHe XIX Beka B pesynbrate paboT HEMELKOrO Y4EHOro
0. P. Maitepa, pacnpoCTpaHMBLIErO 3aKOH COXPaHEHMS MEXAHMYECKOI SHEPrM cHadvana Ha Tepmuyeckume (1842), a
3aTem (1845) n Ha BCe HeEMexaH4yeckme SBneHns, aHrnmnckoro domamka Ax. M. Oxoyns (1843), akcnepuMeHTanbHo
000CHOBABLLErO HOBbIV 3aKOH, 1 HeMeLKoro domauka . Nenbmronbua (1847), koTopblili - He 3Has o pabotax Maiiepa -
pacnpocTpaHu 3aKOH COXPaHEHUs SHEPrnn Ha BCe €€ BMAbl U Chirpas peLaroLLyto posib B TOM, YTO 3TOT 3aKOH cTan
06LWenpU3HaHHbIM.

Tema 12. CtaTUCTUYECKMI METOL, B MONIEKYNsipHOM cousuke.

PacnpeneneHne Makceenna no ckopoctsam. CpefHss, BeposTHaa 1 cpefHekBanpaTmyHas CKopoCcTM MONeKyn rasa.
BapomeTtpuyeckas dpopmyna. PacnpeneneHne bonbumara.

Tema 13. Bropoe Hayano TepMoaAuHaMUKN.

BTopoe Havano TepmMoanHamMnkn (BTOPOI 3aKOH TEPMOAMHAMMKM) YCTaHaBAMBAET CyWEeCTBOBAHNE SHTPOMNUN Kak
PYHKUUM COCTOSIHUS| TEPMOANHAMUNYECKOW CUCTEMbI U BBOAMUT MOHSATME abBCONOTHOM TePMOAMHAMMNYECKO
Temneparypbl, TO eCTb "BTOPOE Hayano npeacrasnseT coboi 3akoH 06 aHTponumn" 1 eé ceoicTBax. B nsonmposaHHoM
cucTeme aHTponus octaétes Nnbo HeM3MeHHoM, MMbo Bo3pacTaeT (B HePaBHOBECHLIX MpoLieccax), AocTuras Makcumyma
npu yCTaHOBNEHUN TEPMOANHAMNYECKOrO PaBHOBECKS (32KOH BO3pacTaHmsa sHTponuu). BeTpevatowmecs B nuteparype
pasnu4yHbie OPMYNNPOBKM BTOPOro Havana TepMoanHaMrUKn SBASIOTCS YaCTHbIMU CNeacTBUSAMI 3aKOHA BO3pacTaHus
SHTPOMUMN.

BTopoe Havano TepMoaMHaMUKM NO3BONSET NOCTPOUTb PaLMOHANbHYIO TEMMEPATYPHYIO WKany, He 3aBUCSLLYIO OT
npon3sorna B BbIbope TEPMOMETPUYECKOrO CBOMCTBA TEPMOLMHAMUYECKOrO TENA 1 YCTPONCTBA LN U3MEPEHNS
Temneparypbl (TepMoMeTpa).
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BmecTe nepBoe 1 BTOpoe Hayana CoCTaB/sItoT OCHOBY (DEHOMEHONOMMYECKOM TEPMOAVHAMIKU, KOTOPYHO MOXHO
paccmaTtprBaTh Kak pasBuTYIO CUCTEMY CNEACTBUIA 3TUX ABYX Havan. [pu 3TOM U3 BCcex A0MNyCcKaeMblX NepBbiM Ha4anom
MPOLIECCOB B TEPMOLMHAMUYECKOMA CUCTEME (TO €CTb NMPOLIECCOB, HE NMPOTUBOPEYALUMX 3aKOHY COXPAHEHUS SHEPTUN)
BTOPOE Hayaso Nno3BoNSET BblAENUTb (PaKTUYECKM BO3MOXHbIE MPOLIECCHI, HE MPOTYBOpeYalmne 3aKoHam
TEPMOOUHAMYVKY , YCTAHOBUTL HanpasfieHne NPoTeKaHnsl CaMOMNPOV3BOJbHbIX NMPOLECCOB, HANTM NPeaenbHoe
(Hanbonbluee NNM HaMMeHbLIEe) 3Ha4YEeHUE SHEePrM, KOTOPOE MOXET ObiTb MNONEe3HbIM 06Pa30M UCMONb30BaHO (MONY4YEHO
Wy 3aTpayeHo) B TEPMOAMHAMUYECKOM MPOLIECCe C YH4ETOM OrpaHVNYeHNi, HaknaibiBaeMblX 3aKOHAMM TEPMOAMHAMUKM,
a Takxe CopMynMpoBaTh KPUTEPUN PABHOBECKSI B TEPMOAMHAMUYECKMX CUCTEMAX

Tema 14. PeanbHble ra3sbl N XUOKOCTW.

PeanbHble rasel. OTKNOHEHWE ra3oB OT uaeanbHocTU. YpaBHeHne BaH-pgep-Baanbca. OkcrnepuMeHTanbHble N30TEPMb.
lMepecblleHHbIA Nap 1 neperpeTtas XuakocTb. BHyTpeHHAS aHeprust peanbHoro raza. OTnnynTenbHble YepTol
KpUCTanInyeckoro coctosiHus. Knaccudpmkaums kpuctannos. Pusmnyeckne tunel. AgpgpekT Oxoyns ? TomcoHa.
OXunxeHue rasos.

Tema 15. 3ﬂeKTpOCTaTVI‘-IeCKoe none B BaKkyyme U BeLlecrtBe.

OnekTpmnyeckoe none B Bakyyme, NpoBOAHMKAX U ananekTpukax. 3akoH KynoHa. Snektpusauns. CeA3b mexay
HaNpPsXXeHHOCTbIO M NoTeHUManoM. EQnHMLIBEI n3MepeHns aNekTPUYeCcKmX U MarHUTHbIX BENNYMH. ['paduyeckoe
npencTaeneHune nons. Teopema Naycca. 3akoH KynoHa. OnekTpmsaums. CBS3b MeXAay Hanpsi>KeHHOCTBIO 1
noteHumanom. EQnHmLbI n3aMepeHns anekTpUYeckmnx U MarHUTHbIX BENNYMH. ["paduyeckoe npencraBneHne nons.
Teopema Naycca. PaBHoBecue 3apsnoB Ha NpoBoAHMKE. [TpOBOAHUKMN B SNEKTPUYECKOM MoNe. NEKTPOEMKOCTb.
KonpeHcaTtopbl. CoeanHeHne koHaeHcaTopos. [1Mnonb Bo BHewHeM none. MNonsapusauns ananekTpukos. [one BHYTpK
OnanekTpuka. BekTopbl anekTpnyYeckoro cMeweHus 1 nonspusaunn. Juanektpuyeckas BOCNPUNMYMBOCTb U
NPOHNLIAEMOCTb. DHEPINS 3aPSXKEHHOr0 NPOBOAHUKA N KOHAEHCATOpa. DHEepPrus anekTpu4eckoro nons.

Tema 16. MoCcTOSAHHBIA 2NE€KTPUYECKUIA TOK.

ONEeKTPNYECKUIA TOK U YCNOBUS €ro CylWwecTBOBaHNS. DNeKTpoaBmnxylas cuna. MICTOYHNKN NOCTOSHHOMO TokKa. 3akoH
Owma B uHTErpanbHoin n guddgepeHumansHoii goopme. ConpoTtmeneHme NpoBoaHMkoB. CoeanHeHne NpPoBOAHNKOB.
PaseeTtBneHHble uenu. MNMpaeunna Knpxrodpa. MowHocTb Toka. 3akoH Ixoyns ? JleHua. KoHTakTHble SBNEHNS.
CBepxnpoBOANMOCTb.

Tema 17. MarHuTHOe none B BaKyyMe u BellecTBe.

Bzanmopeiicteue TokoB. MarHutHoe none. lNone asuxyuwerocs 3apsna. 3akoH bno?Casapa?/lannaca. 3akoH AMnepa.
BuxpeBble cBoicTBa MarHMTHOrO nons. KOHTYp ¢ TOKOM B MarHUTHOM nosne. MarHUTHOe none KOHTypa C TOKOM.
MarHuTHbln MOMeHT. [Mone coneHoupa v Toponaa. OTKNOHEHME OBUXYLWMXCA 3aPSAXKEHHbIX YACTUL, 3NEKTPUYECKMM 1
MarHMTHbIM NonsmMu. HamarHnyeHne marHeTuka. F'mnoresa Amnepa. BekTopbl HAMarHNYEHNS U HANPSXEHHOCTU
MarHMTHOro nons. MarHMTHas BOCNPMMMYMBOCTD U MPOHMLAEMOCTb. MarHutomexaHuyeckne seneHms. MarHetmku.
OnamarHetuam. lNapamarHetnam. eppomarHetnam. Kpmsas HamarHuyeHus. ['ncrepesuc.

Tema 18. neKTPOMarHUTHble Koneb6aHUs N BOMHbI.

AnekTpoMarHuTHas nHaykums. OnbiTel Papanes. AnekTpoaBuxylas cuna uHaykuum. Toku dyko. CaMonHayKUms.
AnekTpoMarHuTHble konebaHus B KoHType. KBaanctaumnoHapHele Toku. [MepemMeHHblii Tok. 3akoH Oma ans uenwu
nepeMeHHoro Toka. MolWHOCTb B LIenu NepeMeHHoro Toka. CxeMbl BbiNpsiMUTENen nepeMeHHoro Toka. Buxpesoe
anekTpuyeckoe none. Tok cMeleHns. YpaBHeHnst Makceenna B UHTerpansHoi U gudpdoepeHLmanbHoin gopme.
YpaeHeHus cpenbl. BonHOBOe ypaBHEHMWe Ons aneKTpoMarHMTHOro nonsi. MNnockas anekTpoMarHuTHas BonHa. SHeprus
3NeKTPOMarHnTHbIX BoMH. Lkana anekTpoMarHuTHbIX BOJH.

Tema 19. BonHoBble cBOMCTBA CBeTa.

Cser ? Kak anekTpomarHuTHasl BonHa. Cnocobbl HabnoaeHns MHTepdepeHUmmn ceeta. VIHTepdoepeHLms ceeTa npu
OTPaXeHUN U NPEeOMIEHNN Ha TOHKKX NiacTuHkax. MiHtepgpepomeTpsl. MprHumn lMoireHca-dpeHens. Oudppakums
DdpeHens n dpayHrodpepa. Judbpakums Ha wenm u peweTtke. MNMonspraaumns npy NornoweHnn, oTpaxeHnm 1
npenomneHun. [BoiiHoe nydenpenomneHune B kpuctannax. IHTepdpepeHUmns nonspruaoBaHHbIX ny4vei.

Tema 20. Bsanmooencreme cBeTa C BeLLL,ECTBOM.

Oucnepcusi ceeTa. HopmanbHas 1 aHoManbHas gucnepcus. UCNeEpcusi CBETa (pasnoXeHue CBeTa) - 3T0 COBOKYMHOCTb
SIBNIEHNI, 00YCNOBNEHHbIX 3aBUCMMOCTbIO aBCOMIOTHOrO NnokasaTens NPenoMIeHnst BewecTsa OT YacToTbl (UK ANUHbI
BOJIHbI) CBETA (YACTOTHAS AMNCMEPCUS), UK, TO X€e Camoe, 3aBMCHMMOCTbIO (Da30BOM CKOPOCTM CBETA B BEWECTBE OT
4acToThbl (MU ONMHBI BOMHbI). DKCNEeprMeHTaNbHO OTKPbiTa HbioTOHOM 0Ko/o 1672 rofaa, XoTs TE0peTU4ecku
L0CTATO4YHO XOPOLWO 06 bSACHEHA 3HAYUTENBHO MO3AHEe.

MpocTpaHCTBEHHOM aucnepcueit Ha3biBAETCS 3aBUCMMOCTb TEH30Pa ANSNEKTPUYECKOW NPOHULAEMOCTY Cpedbl OT
BOJ/IHOBOrO BekTOpa. Takas 3aBUCUMOCTb BbI3bIBAET PSL, SBNEHUI, HA3bIBAEMbIX 3PGIEKTAMUN NPOCTPAHCTBEHHOIA
nonsipusaumu.

MoHsTMe 0 paccesiHum ceeTa. duHamnueckoe paccesiHue ceeTa (aHrn. dynamic light scattering) - npencrasnsiet coboit
COBOKYMHOCTb TakuMx SIBEHWIA Kak n3MeHeHue YacToTbl (JonnepoBckuii CABUr), MUHTEHCMBHOCTM U HaNpasieHns
IB/XEHWS cBeTa npolenlero Yepes cpey asmxywmxcs (bpoyHoBCkux) Yyactuu,.

Yauwe noHsaTtue "dunHammyeckoe paccesiHue ceeta" MOXHO BCTPETUTb NPY YNOMUHAHWUM O "MeToae ANHAMNYeCKOoro
paccesiHus cBeTa" Kak 0 cnocobe U3MepeHns pasMepoB YacTuL, 1 06 MHCTPYMEHTaNbHbIX CPEACTBAX, KOTOPbIE B CBOEN
KOHCTPYKLUMMW 1 anropmtmax o6paboTku curHana peannayroT 3T0T METOA.

M3ﬂy‘-IeHVIe 1 nornolweHne ceeta atomamn. Bugpl CNeKTpOoB.

AEKTPOHHBH
Crpanuua 9 n3 16. Bl YHHBEPCHTET
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3aKoHbl TennoBoro N3Ny4eHuns. JIloMnHecUeHUus n ero Pa3HOBUOHOCTN.
Nasepbl.

3aKoHbl POTO3NEKTPUHECKOro adhdpeKTa.
Tema 21. BopoBckasi Teopusi atoMa.

Bdposckas monénb droma (Monénb Bdpa) - nonyknaccuyeckas mogenb atoma, npennoxerHHas Hunbcom Bopom B 1913
r. 3a OCHOBY OH B3$/1 NNAHETAPHYIO MOENb aToMa, BblABUHYTYI0 Pesepchopaom. OQHaKo, C TOYKM 3peHNs
Knaccu4eckom aneKkTpoaMHAMMKIW, SNEKTPOH B Moaenu Pesepdopaa, ABurascb BOKPYr si4pa, AOMXeH bbin 6bl n3nyyatb
3HEpruo HenpepbIBHO 1 04eHb BLICTPO U, MOTepsB eé, ynacTb Ha a4p0. HTobbl NnpeononeTtb aTy npobnemy, Bop BBEN
JonyueHune, CyTb KOTOPOro 3aKno4aeTcs B TOM, YTO 3NEKTPOHbI B aTOME MOryT OBUraTbCs TONbKO MO OnpenenéHHbIM
(cTaumoHapHbIM) opbuTaM, HaX0ASChb Ha KOTOPbIX OHW HE U3My4atoT SHEPTUIO, @ U3NyHEeHUe UK NOrNoLeHne
MPOUCXOLUT TONbKO B MOMEHT nepexoaa C 0AHON opbuTbl Ha Apyryto. MpuyéM, CTauMoHapHbLIMK SBNAKOTCS NULLb Te
opbyTbI, MPY OBUXEHMUMW MO KOTOPLIM MOMEHT KONMYECTBA LBUXEHUS ANEKTPOHA PABEH LIENOMY YMCIY MOCTOSHHbBIX
MnaHka. Mogenn atoma TomcoHa n Pesepdopaa. AanepHas mogens atoma. MNoctynatel Bopa. OnbiT ®paxka un Mepua.
3aKOHOMEpHOCTUN B aTOMHbIX CriekTpax. dnemeHTapHas 60poBckas Teopus atoma BOLOPOIa.

Tema 22. KBaHTOBO-MeXaHN4YecKasa Teopus atoma.

'MnoTesa pe-bpoinnsg. YpasHeHue llipeanHrepa. KsaHTOBO-MexaHNMYECKOe OnncaHne ABUXEHNS MUKPOYaCTUL.
KBaHTOBO-MexaHnuyeckas Teopusa atoma sogopona. MHoroanekTpoHHble atoMbl. CNekTpbl WeNoYHbIX METANNOB.

MynbTUNNETHOCTL CMEKTPOB 1 CNNH 31eKTpoHA. PacnpeneneHne anekTpoHOB B aTOME MO SHEPreTUYECKNM YPOBHSIM.
Mepuopunyeckas cuctema anemeHToB MeHpeneesa.

Tema 23. neMeHTbI saepHon hn3nku. PagnoakTMBHOCTb.

CocTaB 1 xapakTepucTuky atomHoro sagpa. Macca v aHeprus csasu sgpa. Mogenv atomHoro agpa. lNMpvpoda aaepHbIX
cun. PagnoaktmeHocTb. Anbpa-pacnag. bata-pacnagn. SdaoepHble peakuun. NeneHvne saep. TepmosaepHblie peakumm.
PeHTreHoBCKOE 13ny4eHne: TOPMO3HOE 1 xapakTepuctudieckoe. Npupoaa saepHbix cun. PagnoakTMBHOCTbIO
Ha3blBaeTCS CNOCOBHOCTb aTOMHOMO S4pa CaMONPOM3BONbHO pacnafaTtbCs C UCMYCKaHMEM YacTuL,.

PagunoakTueHbI pacnag sapa BO3MOXEH TOraa, Korna OH 3HepreTuYecku BoirodeH, T.e. COMPOBOXAAETCS BblAeNeHNeM
aHepruun. YCnoBmeM aToro sSiBAseTcs npesbilleHne Maccbl M ncxoQHOro sapa cyMMbl Macc mi MpodykToB pacnana,
KOTOPOMY COOTBETCTBYET HepaBeHCcTBO M > 3 mi. 310 ycnosue sBnsieTcs HeobX0AMMbIM, HO HE BCeraa AOCTaTOYHbIM.
Pacnan MoxeT 6bITb 3anpelleH apyruMi 3aKkoHaMy COXPaHeHUs! - COXPaHeHUs MOMeHTa KONNMYeCcTBa OBUXEHUS,
3NeKTPUYeckoro 3apsaa, 6apmoHHOro 3apsaa u T.4.

PagunoakTuBHbIN pacnan XxapakTepuayeTcsl BDEMEHEM XU3HW PaavuoakTUBHOMO M30ToMNa, TUMOM UCTYCKaeMbIX HYacTuLl, UX
SHEpPrusIMu.

OCHOBHbIMM BUaamMu PaanoakTBHOIO pacnana ABnsaTCA:

a-pacnapg - ncnyckaHme atoMHbiM 4000M a-4aCThUbl;

B-pacnap - McrnycKaHne aToMHbIM SAPOM S1EKTPOHA U aHTUHENTPUHO, NO3UTPOHA 1 HEATPVHO, NOTNOLLEHME S0P0M
aTOMHOrO 3M1eKTPOHA C UCMYCKaHNEM HEWTPUHO;

Y-pacnag - ncnyckaHme atoMHbIM A0POM Y-KBAHTOB;
CMNOHTaHHOe AeneHue - pacnag atoMHOro sapa Ha ABa 0CKOoJ/Ka CpaBHUMOM Macchbl.

CnuncoK NpuKpenneHHbIX K AaHHON AUCLMNNHE (MOAYNIO) 3NIEKTPOHHbIX KYPCOB U CTOPOHHUX peCcypcoB
* LMS Moodle: Duauka ong reonoroe Hedoterazosoe neno (4518) 3- cemecTp
* LMS Moodle: ®uauka ans reonoroe Hedoterazosoe neno (4518) 4-1 cemecTp
* LMS Moodle: Duauka ons reonoroe Hedoterazosoe neno (4518) 5-in cemecTp

5. MepeyeHb yue6HO-MeTOOMYECKOrO obecnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaroLLLUXCS NO
AucuMnInHe (MOAayIo)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHOM paboThl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4YHYIO 1 CMPaBOYHYIO MTEpaTypy, BbINONHSAOT 3a1aHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHun3auus caMocTosTenbHOM paboTbl 0ByHaoWMXCSH PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCAMU, BKNOYAS:

Mopsaok opraHM3aLmmn 1 ocyLecTBIeHNs 06pa3oBaTeNbHON AeaTeNbHOCTY No 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteta, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHMcTEpPCTBa Hayku 1 Boiclwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

Mucbmo MuHucTepcTea obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

KETPOHHBH
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

MeToauyeckne ykasaHus no BbINONHEHUIO nabopaTopHbIX paboT obLWero nanMyeckoro NpakTukKyma: (ons cTyaeHTOoB
WHcTtutyTa reonorumn nHedprerasosbix TexHonornin KOY) Paszgen: anekTpuyecTso 1 MarHeTuam -
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/22212/06_40_A5-001018.pdf

duanyeckan MexaHuka: [y4ebHoe nocobue] 2015 - http:/libweb.kpfu.ru/ebooks/06-IPh/06_40_000970.pdf

6. POHA, OLLEHOUYHbIX CPEeACTB N0 AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BK/IOYaeT OUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWNA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea Tekylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHIe OLEeHOYHbIX CPEACTB COAEPXUTCS Creaytolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTataMm oby4eHus o JucUMnIvHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNAVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBaa;
- KpUTEpPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CPecTea;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMblie K 0eicTBUSM 0bydatowmxcs,
IEMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oncumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUSA OUCLUNVHBI (MOAynst)

OcBoeHuWe aucumMnnnHbl (MOLynsl) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypsl.
NuTepaTypa MOXeT BbiTb BOCTYMHA 0ByYaloWmUMCs B OAHOM 13 OBYX BApMaHToB (b0 B 060MX U3 HUX):

- B 9NEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B neyaTHoM Buze - B HayuHon 6ubnunoteke um. H.U. Jlobavesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HayyHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0I TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIR yHMBepcUTeT". Mpu MCMONb30BaHMM NeYaTHbIX U3naHWA BUBNNOTEUHBIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3emMnnsapa) Kaxaooro n3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
HaxonmuTcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

Bawwnpos ®. N. dusnyeckas mexaHuka -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya
Bawmpos ®. V. SnekTpocTaTmka 1 NOCTOSHHbIA 9NEKTPUHECKUIA TOK -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya
MyxamenwwuH U.P., ®uwman A.VN. AHanns rpadonkoB KUNHEMATUYECKUX BENNYNH OBUXEHNS MaTepnanbHOM TOYKM -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya
Harynwh K.1O., MyxamepwwnH N.P. O6paboTtka 1 npeAcTaBneHne pesynbTaTtoB UBMEPEHUIA -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

H.C. AnbTwynep, ®.U. Bawwnpos, A.B. BonowuH, A.A. Meityrynnuna, K.KO HarynuH, A.P. lOnbmeToB. JlabopatopHble
paboTbl 06Lero oU3n4eckoro NpakTukyma -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

CtpaHnua 11 13 16.




Mporpamma gucumnnuHel "®dusmka"; 05.03.01 "Meonorma”.

9. MeToguueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nekumu 3HAKOMCTBO C OUCLIMMIMHOM NMPOVUCXOAUT YXXE Ha NEPBOM NeKumn, rae oT cTyneHTa TpebyeTcs He
MPOCTO BHMMAHWE, HO 1 CAMOCTOSITENbHOE OGOPMIIEHNE KOHCNekTa. [Mpn paboTe ¢ KOHCNEKTOM
NeKLMiA HeOBX0AMMO YYMUTBIBATb TOT (PAKTOP, YTO OOHM NEKLMM JaOT OTBETHI HA KOHKPETHbIE BOMPOCHI
TEMbI, LPYTVe - NIULLb BbISIBASIIOT B3aVMOCBSA3W MEXAY SIBEHUSIMU, NMOMOrasi CTyAEHTY NMOHSTb
rny6UHHbIE MPOLIECCHl PA3BMTUS N3YHaeMOro NnpenMeTa kKak B UCTOPUM, Tak 1 B HACTOSILLEE BPEMSI.

KoHcnekTupoBaHwe nekuuii - CNOXHbIA BUA By30BCKOW ayAuTOpHON paboTel, Npeanonararmlui
WHTEHCVBHYIO YMCTBEHHYIO AeSATENbHOCTb CTyaeHTa. KOHCnekT SBnseTcs nonesHolM Toraa, korga
3anncaHo camoe CyLLeCTBEHHOE M CoeNnaHo 310 cammm obyvatowmmes. He Hano ctpemutbest 3anucatb
LLOCNOBHO BCHO Nekumto. Takoe 'KOHCMeKTMpoBaHUe' nprHocuT 6onblue Bpena, YeM nonb3bl.
LlenecoobpasHo BHayane noHsTb OCHOBHYIO MbIC/b, M3Naraemyto NEKTOPOM, a 3aTeM 3anucatb ee.
XenaTenbHo 3anMcb OCYWECTBAATbL HA OOHOW CTPaHWLE NMCTa UNK OCTaBNSAS NONS, Ha KOTOPbIX
no3nHee, NMpu CaMoCTOATENbHOW paboTe C KOHCMEKTOM, MOXHO CAENaTth AOMONHUTENbHBIE 3aMUCH,
OTMETUTb HEMOHATHbIE MecTa.

KoHcnekT nekuun nyywe nogpasmnenstb Ha NyHKTbl, cobnioaast KpacHylo CTPOKy. DToMy B H0/bLIOW
cteneHu ByayT cnocobcTBOBaTL BOMPOCHI MaHa Nekuun, NpeanoxeHHole npenogasatensim. Cnegyet
obpalaTtbe BHMMAHME Ha akLUEeHTbI, BbIBOAbI, KOTOPbLIE OenaeT NeKTop, oTMedas Hanbonee BaxHble
MOMEHTbI B IEKLUMOHHOM Martepuane 3amedyaHusamMm 'BaXkHo', 'XOPOLWOo 3anoMHMTL' 1 T.n. MoxXHO genatb
5TO M C NOMOLLbIO PA3HOLBETHbLIX MAPKEPOB UK py4Yek, NOAYEPKUBAS TEPMUHbI 1 ONpedeneHus.

LlenecoobpasHo paspabotatb COBCTBEHHYIO CUCTEMY COKpallueHwnin, abbpeBmaTyp 1 CUMBOJIOB.
OnHako npw ganbHenwern paboTe ¢ KOHCNEKTOM CUMBOJIbI JyHle 3aMEHUTb 0ObIYHLIMK ClIOBaMK 4)is
6bICTPOro 3pPUTENbHOIO BOCMPUSATAS TEKCTA.

PaboTas Han KOHCMEKTOM NeKUWiA, Bcerna HeobxoauMo 1Cnomnb30BaTh HE TONMbKO Y4EBHWK, HO 1 Ty
nmTepatypy, KOTOpyto AOMONHWUTENbHO PEKOMEHLOBAN NEKTOP. VIMEHHO Takas cepbesHasi,
KponoTtnueas pabota ¢ NEKLUOHHBIM MaTepmanomM No3BonuT rnyboko OBnaneTb TEOPETNHECKUM
MaTtepranoM.

nabopatopHbie| BeinonHeHre nabopaTopHbIX 1 NPakTUYeckmx paboT ocyLecTBNSeTCA Ha NabopaTopHbIX 1

paboTbl NpPakTUYeCKMX 3aHATUSIX B COOTBETCTBIM C rpadoukom yyebHoro npouecca. [ns obecnevyeHus
caMocTosTeNbHON paboThl NpenoaasaTensiMm paspabarsiBaloTcsl METOAUYECKre yKasaHus no
BbINOMHEHWIO NabopaTOPHON/NPaKTMYecKoin paboThl.
PaboTa ¢ nuTepaTypoit, ApYrMMn MCTOYHUKAMK UHGPOPMAaLMK, B T.4. 9N1EKTPOHHBIMUA MOXET
peann3oBbliBaTbCS Ha CEMUHAPCKUX U NPaKTUYECKMX 3aHATUSX. [laHHble NCTOYHMKU MHGDOpMaLIUK
MoryT 6biTb NpeAcTaBneHbl Ha GyMaxXHOM U/ 3NEKTPOHHOM HOCUTENSX, B TOM YICNe, B CETH
Internet. Mpenogaeatens dhopMynupyeT uenb paboTbl C AaHHEIM MCTOYHUKOM MHADOPMAaLIMN,
onpenensieT BpeMs Ha NpopaboTKy AOKYMeHTa U GoOpMy OTHETHOCTH.
Camo v B3aMMonpoBepKa BbINOMHEHHbIX 3aaHuWii Yalle UCMoNb3yeTCs Ha CEeMUHAPCKOM,
NpPakTUYeCKoM 3aHATUM 1 UMeeT CBOei Lienbio NpuobpeTeHne Takmnx HaBbIKOB Kak HabnoaeHve,
aHanu3 0TBETOB COKYPCHMKOB, CBEPKA COOCTBEHHbBIX PE3YNbTATOB C 3TaNOHAMW.
PelweHune NpobneMHbIX 1 CUTyaUMOHHbIX 3a4a4 UCMOMb3yeTcs Ha NeKLUMOHHOM, CEMHAPCKOM,
NpakTUYeCcKoM 1 APYrux Buaax 3aHsaTuii. NpobneMHas/cuTyaumoHHas 3agada 0oMXHa UMETb YeTKyio
POPMYNMPOBKY, K HEl [OMXHbI ObITb MOCTABNEHbI BONPOCHI, OTBETbI HA KOTOPble HEOHXOAMMO HaNTH 1
06ocHoBaTb. KpuTepum oLeHKU NpaBuibHOCTU PeLieHns NpobneMHOI/CUTyaUnoHHOR 3aaa4y OONXHbI
ObITb N3BECTHbLI BCEM 00yYatoWwmMcs.

camocTosi- | CamocTosTenbHas paboTta CTyIeHTOB BK/OYaEeT B cebs:

TenbHas BbinonHeHne npaKkTn4eckKmnx 3a0aHun;

pa60Ta |_|pVI BbIMOJIHEHNN NMPAKTUYECKUNX 3a0aHun CTYLEHT pykoBoACTBYyeTCA npasnnaMmn, N3N10XeHHbIMA B
onucaHun paboTbl (onrMcaHne paboTbl NpefocTaBnsieTcs npenoaasaTenem nnbo B aNeKTPOHHOM
BUAe, NnMbO Ha TBEPAOM HocuTene, NMbo B yCTHON chopme). CaMOCTOSTENBHO aHanuanpyeT
nony4yeHHble pe3ynbtatbl U AenaeT COOTBETCTBYOLWME BblBOObI.

CamocTosiTenbHas pabota nposoadarcs, ans bonee rnybokoro yCBOEHWUS AMCLUMMHBI, NPUobpeTeHns
HaBbIKOB PaboThbl C NNTEPATYPOIA, LOKYMEHTAMU, MEPBOUCTOYHMKAMMA 1 T.M.
PekomeHaoyemas nutepatypa coobliaetcs npenonaBatenem Ha BBOLHbIX 3aHATUSAX
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3ameH MonroToBka CTyAeHTa K aK3aMeHy BK/oyaeT B cebs Tpu atana:

- camocTosiTeNnbHas paboTa B Te4eHne CeMecTpa;

- HenocpeacTBeHHas NOAroToBKA B [HWU, NPeAWEeCTByolMe 3a4eTy/aK3aMeHy Mo TeMaM Kypca.

- NOJroTOBKa K OTBETY Ha BOMPOCHI, coAepXalmecs B bunetax.

Nutepatypa ons NoAroToBKU K 9K3aMeHy pekoMeHIyeTcs npernogasartenemM n ykasaHa 8 9OPe. ns
MONHOTLI y4e6HOM NHCpoPMaLMK N ee CPpaBHEHUS NyYlie UCMoNb30BaTb He MeHee ABYX y4eOHVKOB.
CTyneHT BnpaBe caM NpuaepXmBaTbcs Nobol U3 NpencTaBneHHbIX B y4eBHMKaX TOYEK 3peHust Nno
cropHoli npobneme (B TOM 41cre OTANYHOM OT Npenonasartens), Ho NPW YCNoBMU NOCTaTOYHOM
Hay4YHOW apryMeHTauun.

OCHOBHbIM UCTOYHMKOM MOLrOTOBKM K 9K3aMeHy SIBNSIeTCS KOHCMEKT NeKUunii, rae y4ebHbili matepuran
[laeTcsl B CMCTeMaTU3NPOBaHHOM BUOE, OCHOBHbIE NMONOXEHUS ero OeTannanpyoTcs, NoaKpennsoTcs
COBPEMEHHbIMU (haKTaMu 1 MHpopMaUmMeld, KOTopble B CUNY HOBU3HbI HE BOWN B ONyHNMKOBaHHbIE
neyaTtHble UCTOYHUKW. B xolle MoAroToBKkM K ak3aMeHy CTyaeHTaM HeobxoauMo obpallaTe BHMMaHWe
He TONbKO Ha YpOBEHb 3aMOMUHAHUS, HO 1 Ha CTerneHb MOHMMAaHMWS n3naraeMblx Npobnem.

SK3aMeH NpoBoauTcs Mo 6uneTtam, oxBaTbiBalOWMM BECb NPOAEHHbI MaTepuan. 1o okoH4YaHUK
OTBETa 9K3aMeHaTop MOXeT 3aAaTh CTYAeHTY JOMONHUTENbHbIE U YTOYHSIIOWMe Bonpockl. Ha
NoaroToBKY K OTBETY Mo Bonpocam buneta ctyaeHTy aaetcs 30 MUHYT C MOMEHTA MOoNy4YeHusl UM
bunera.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue maTtepuanbHO-TEXHUYECKOM 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IEHUS OOpa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCcKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
cnepytowme KOMMOHEHTbI:

MoMelueHmnst ons caMoCcToATENbHON paboThl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHOR Mebenbio (CToNbI 1
CTYNbsl) N OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BOSMOXHOCTBIO NOAK/OUEHUS K ceTu "MIHTepHeT" n obecneyeHrem
[lOCTyNa B 3NEKTPOHHYI0 MHApOpMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpyHTEp Ona pacneyaTku pasgarovyHbix MaTtepuanos.

MynbTumeguinHas ayoutopums.

KomnbioTepHbI knacc.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BepPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co3[aHne BO3MOXHOCTEN A5 0by4atoWwmxcs BOCHPUHUMATL OAHY M TY Xe MHpopMauuio N3 pasHbiX UCTOYHWUKOB -
HanpumMep, Tak, 4Tobbl NULA C HAPYLWEHNSAMM cryxa NnonyYanyn MHopMauuto BU3yanbHo, C HAPYLIEHNSMU 3pEHMS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbBIX CNOCOOO0B, B TOM YMCe BUPTYasbHbIX nabopaTopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 05.03.01
""'eonorns" n npodounio noaroToeku "lreodpuanka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.06 ®usmka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 05.03.01 - Feonorus

Mpocpunb noarotosku: Ceodmanka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasoBartenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1.Bpy6nesckas, . B. ®usvka. MNpaktukym : yiebHoe nocobue / '.B. Bpybnesckas, W.A. oH4apeHko, A.B. MnbiowoHoK [1
ap.] . - MuHck : Hosoe 3HaHue; Mockea : IHDPA-M, 2012. - 286 c.: un. - (Beiclwee obpasosaHue). - ISBN
978-985-475-487-1 (HoBoe 3HaHue); ISBN 978-5-16-005340-0 (MHDPA-M). - TekcT : anekTpoHHbIiA. - URL:
https://znanium.com/catalog/product/252334 (nata obpaieHns: 05.02.2021). - Pexxum gocTtyna: ans aBTopus.
nonb3osarenen.

2. KyaHeuos, C. 1. dunsmnka: MexaHunka. MexaHudeckune konebaHus n BonHol. MonekynsipHas couanka. TepMoanHamuka :
yuyebHoe nocobue / C.. KysHeuoB. - 4-e n3g., ucnp. u gon. - Mockea : By3osckuii yuebHuk : UHDOPA-M, 2018. - 248 c. -
ISBN 978-5-9558-0317-3. - TekcT : anekTpoHHbIii. - URL: https://znanium.com/catalog/product/956681

(bata obpauweHuns: 05.02.2021). - Pexwum goctyna: ans aBTopua. nonb3osBaTenei.

3. BucmaH, I". A. Kypc obuwein consmku. B 3 1. : yuebHoe nocobue ansi By3os. : B 3 Tomax /. A. 3ucmaH, O. M. Togec. -
9-e n3g., ctep. - CaxkT-MeTepbypr : laHb, 2021 - Tom 1 : MexaHuka. MonekynsipHasi consmka. KonebaHusi u BOSHbI -
2021. - 340 c. - ISBN 978-5-8114-7648-0. - TekCT : 9NeKTPOHHbI // JlaHb : 3nekTpoHHO-6ubnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/163406 (aata obpaleHuns: 05.02.2021). - Pexum pocTyna: ofis aBTopus. nosib3oBatenei.

JononHutenbHas nuteparypa:

1. Casenbes, /. B. Kypc obuweit gouauku : yuebHoe nocobue : B 5 Tomax / W. B. CaBenbes. - 5-e naa. - CaHkT-lMetepbypr :
NaHb, 2021 - Tom 4 : BonHbl. OnTtuka - 2021. - 256 c. - ISBN 978-5-8114-1210-5. - TekcT : anekTpoHHbIl // JlaHb :
aNeKTPoHHO-6ubnunoTteyHas cuctema. - URL: https:/e.lanbook.com/book/167872

(nata obpaweHus: 05.02.2021). - Pexxum gocTtyna: ans asTopus. rnonb3osBartenei.

2. CaBenbes, V. B. Kypc obweii consmku : y4ebHoe nocobue : B 3 Tomax / U. B. Casenbes. - 16-e u3g., cTtep. -
CankT-MNeTepbypr : MaHb, 2020 - Tom 1 : MexaHuka. MonekynsipHas gomnsuka - 2020. - 436 c. - ISBN 978-5-8114-5539-3.
- TekcT : aneKTpOoHHbIV // JlaHb : anekTpoHHO-BnbnroTteyHas cuctema. - URL: https://e.lanbook.com/book/142380 (nata
obpaweHus: 05.02.2021). - Pexxum poctyna: onis aBTopus. Nonb3oBaTtenei.

3. CaBenbes, W. B. Kypc dmsukn : yuebHoe nocobue : B 3 Tomax / U. B. CaBenbes. - 6-e n3p., ctep. - CaHkT-Metepbypr :
NaHb, [6.T.]. - Tom 2 : OnekTpuyectso. KonebaHus n BonHbl. BonHosas ontuka - 2019. - 468 c. - ISBN
978-5-8114-4253-9. - TekCT : 3NeKTPOHHbIN // IlaHb : aneKTPOHHO-6MbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/117715 (nata obpaleHns: nara obpawenus: 05.02.2021). - Pexum goctyna: ons aBTopus.
nonb3osarenen.

4. CuByxvH, 1. B. Obwwuii kypc ¢ouankm : yuebHoe nocobue / . B. CuByxuH. - 5-e nag.,crep. - Mocksa : DUSMATIIAT,
[6.1.]. - Tom 2 : TepMoanHammka 1 MonekynsipHas couaunka - 2006. - 544 c. - ISBN 5-9221-0601-5. - TekcT : aN1eKTPOHHbIiA
// NaHb : anekTpoHHO-6MbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/2316 (nata obpalueHus: 05.02.2021). -
Pexwum goctyna: ons asTopms. nonb3osarteneil.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.06 ®usmka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 05.03.01 - Feonorus

Mpocpunb noarotosku: Ceodmanka

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CtpaHunua 16 ns 16.




