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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 oucumnnuHbl paspaboTan(a)(m) ooueHT, K.H. BonowuH A.B. (Kadenpa obweit dousmkmn, OTaeneHne pusmkm),
Alexandr.Voloshin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-3 CnocobHOCTbO MCNONb30BaTh B NPOMOEecCnoHanbHon aesTenbHoCTU 6a3oBble
3HAHMS MaTteMaTuKn N eCTeCTBEHHbIX HayK

O6y4atolunincs, OCBOVBLINIA OUCLUMUMNVHY (MOOYNb):

JlonxeH 3HaTb:

- OM3NYECKNe OCHOBbI XMMMNYECKUX 1 BUONOrMYecKmnx NpoLeccos;

- OCHOBHbIE KNTAaCCUYECKME U COBPEMEHHbIE 9KCMEePUMEHTalbHbIe peaynbTaTbl B 061acTi (oM3NKK;
- METOLbl PEWEHMS MPOCTENWNX 3a4a4 N0 MEXAHWNKE, MONEKYNSPHOM (ON3NKE, ANEKTPUYECTBY M
ONTUKE;

- CpI/ISI/I‘-IeCKVIe MeToabl uCcnenoBaHns 6VIOJ'IOFI/I‘-IeCKI/IX FIBJ'IeHVII7I;

- MPUHUMNbI PpaboTbl U YCTPONCTBO COBPEMEHHbIX OM3MYECKUX NpubopoB.

JonxeH ymeTtb:

YMeTb: ncnonb3oBaTb 6a30Bble TEOPETUHECKME 3HAHUS ANS PELEHMS] NPOECCUOHANbHbIX 3a4ay;
NPUMEHSITb Ha NpakTuKe 6a30Bble NPOECCUOHANbHBIE HABBIKWU; SKCMNyaTUpOoBaTh COBPEMEHHYIO
gounsnyeckyto annapatypy 1 obopynoBaHve; NPUMEHSITb Ha NpakTuke 6a3oBble
obLwenpodeccroHanbHble 3HaHUS TEOPUN 1 METOAOB PU3NYECKMX UCCNEeN0BaHWNIA; NOHMMATb Y
MCMonb30BaTh Ha NPaKTUKE TEOPETUYECKNE OCHOBbI OPraHn3aunmy 1 NIaHNPOBaHNS PU3NYECKNX
nccnenosaHuii; npnobpetaTtb HOBbIE 3HAHWS, NCMONb3Ysl COBPEMEHHbIE 0bpasoBaTenbHble 1
VHPOPMALMOHHBIE TEXHONOMUN

IlonxeH BnageTb:

Bnanetb coBpemMeHHbIMM MeTogamun 06paboTku, aHann3a u CUHTe3a Prn3nN4ecKon nHopmauuu;
CMocobHOCTbIO NCMONb30BaTh B MO3HABATENbHON 1 NPOMECCUOHAaNbHON AesTenbHOCTN 6a30Bble
3HaHUs B 06NacTn MaTeMaTuKi U eCTECTBEHHBIX HayK; CMOCOBHOCTbIO A0BMBAaTLCS HAMEYEHHO Lieni

JonxeH neMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!
- UIMETb NPaBWIbHOE NMOHVMaHWe PUINKUN KaK HayKu, MOCTPOEHHON HA SKCNEPUMEHTE, B KOTOPON OTHOCUTENBHO
HebonblIoe YMCNO OBILMX PUINHECKUX 3aKOHOB ONUCLIBAET MHOr006pasune NprpOoLHbIX SBNEHWUI,

- MPUMEHATb oblme 3aKoHbI pusunkn ang peweHus I'IpOCTGI7ILLII/IX BOMPOCOB 1 3a40a4 MeXaHWKWN, MOJ'IGKYJ'I;IpHOVI pursukn
ANEKTPOCTATUKKN, 3NEKTPOANHAMUNKN, MArHUTHbIX SABNEHWN, Lenein NOCTOSHHOMO n nepemMeHHOoro T1oKa, BO/THOBOW U
KBAHTOBOWM ONTUKN N Ha MexXgncunninHapHbIX rpaHunuax,

- NMONb30BaTbCSl OCHOBHBLIMU (PU3MHECKUMY Npubopamu, CTaBWUTb U pellaTh NPOCTEMLME SKCNEPUMEHTaNbHbIE 3a4a4u,
0bpabaTtbiBaTh, aHANM3UPOBATb M OLEHMBATH MOMYYEHHBbIE PE3YNbTaThl,

- CTPOUTb Matematnyeckme mogenun I'IpOCTGI7ILLII/IX CpI/ISI/Il-IeCKI/IX SABMIEHUI N UCMONb30BaTh AN N3y4eHnsa aTnux Momenemn
,D,OCTyrIHbIVI eMy maTemMaTuyeckum annapart,

- MCMONb30BaTh Npy paboTe cnpaBoYHyIO 1 y4ebHy0 NIMTepaTypy, HaxoauTb Apyrue HeobXooUMbIE NCTOYHUKN
nHdpopmaumm 1 pabotatb C HUMK,

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

JaHHasa oucumnnmHa (Moaynb) BKAtoYeHa B pasgen "B1.6.06 OucunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasosatenbHol nporpammbl 05.03.01 "Meonorust (MHXeHepHas reonorus 1 rmaporeonorns)” n oTHocuTcs K 6a3oBoii
(obwenpoteccroHanbHOM) YacTu.

OcBauBaetcs Ha 1, 2, 3 kypcax B 2, 3, 4, 5 cemecTtpax.
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3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKoCTb AUCLMNAUHBI cocTaensieT 10 3a4eTHbIx(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTtakTHasi paboTa - 192 yaca(oB), B TOM Yucne nekumm - 82 yaca(oB), npakTuyeckune 3aHsTus - 0 Yyaca(os),
nabopaTtopHble paboTbl - 110 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 Yaca(oB.).

CamocTosiTensHas paboTta - 69 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 99 yaca(os).

dopmMa MPOMEXyTOHHOr0 KOHTPOMS ANCUMMIMHBI: 3K3aMeH BO 2 CEMECTPE; OTCYTCTBYET B 3 CEMECTPE; 9K3aMeH B 4
cemecTpe; 3k3aMeH B 5 cemecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMnyeckmx yacos v BuagoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHe (MOOYNI0)

Buabl n yacbl
KOHTaKTHOW paboTbl,
Pasnenbl pucUMnInHbI / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuueckmellabopatopHble
Jlekumm 3aHATUA pab6ortbl
Tema 1. ®usmka kak Hayka.
1. Knaccunyeckas mexaHvka 2 2 0 0 2
5 Tema 2. KnHematumka matepuanbHow 5 4 0 4 5
TOYKMW.
Tema 3. nHamurka matepuanbHowm
3. TOUKN. 2 2 0 4 2
Tema 4. HemHepuunanbHble CUCTEMBI
4. oTcyerta. 2 2 0 4 2
Tema 5. 3akoHbl COXpaHeHus B
5. MEeXaHuke. 2 2 0 4 3
Tema 6. OrHamuka abcomoTHO
6. TBEPOOro Tena. 2 2 0 4 4
7. [Tema 7. mopoaspomexaHmka. 2 2 0 4 2
8. |Tema 8. NapMoHuueckme konebaHus. 2 2 0 4 2
9. |Tema 9. BonHoBble npoLecchl. 2 2 0 2 2
Tema 10.
10.|MonekynapHo-KMHeTu4eckas teopms 2 4 0 4 2
BElecCTBa.
Tema 11. lNepBoe Havano
1. TEepPMOANHAMUKMN. 2 2 0 4 2
Tema 12. Ctatuctnyeckmin MeToq B
12. MONEKYNApHON donsunKe. 2 2 0 0 8
Tema 13. Bropoe Havano
13. TEepMOANHAMUKMN. 2 2 0 2 2
14. Tema 14. PeanbHble rasbl 1 5 > 0 5 4
XMAKOCTW.
Tema 15. SnekTpocTatmuyeckoe none
15. B BaKyyMe U BELLECTBE. 3 5 0 8 4
Tema 16. [MoCTOAHHbIN
16. 3NEKTPUYECKUIA TOK. 3 5 0 8 4
Tema 17. MarHuTHOE none B Bakyyme
17'VIBeLIJ,eCTBe. 3 4 0 12 6
Tema 18. SnekTpoMarHnTHble
18. KonebaHns 1 BOMHbI. 3 4 0 8 4
19.[Tema 19. BonHoBble cBOCTBA CBETA. 4 6 0 8 8
Tema 20. BsanmopeicTsue cseta
20. BELEeCTBOM. 4 8 0 6 9
21.|Tema 21. boposckas Teopus atoma. 5 6 0 2 0
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Buobl 1 yachbl
KOHTaKTHoW paboTbl,
N Paa.lJ.em:'ld g.;l;:#:nnuubl / Cemectp nx T[()é(ﬂg‘e::)l(()ocm CaMO;T:ﬁ’g :a"b"'a"
e R o
20 TTee::mizéTlé?na;TOBo_MexaHquCKaﬂ 5 5 0 ) .
23| i, PARGAKTHEHOGTY. 5 | 6 0 14 0
Wtoro 8o 0 110 5

4.2 CopepXxaHue AUCLMMNIUHBI (MOAyNns)
Tema 1. dusuka Kak Hayka. Knaccuuyeckasi MexaHuka

Knaccnueckas MexaHvka unm npocto MexaHuka - pasnen ousrku, B KOTOPOM onuckiBaeTcs Hanbonee npocTas gpopma
IOBUXEHNS MAaTEPUN: MEXAHNYECKOE ABWXEHNE, COCTOSILEE U3 UBMEHEHWS B3AUMHOMO PACMONOXEHNS TEN UMK NX
yacTell B NPOCTPAHCTBE W BO BPEMEHN.

Knaccuyeckasi (HbloTOHOBCKas) MexaHuKa - pasfieNl MexaHuKu, B KOTOPOU U3yvyaeTcsl ABUXEHWe Ten, npoucxoasiuee
NPV CKOPOCTSIX MHOTO MEHbLUMUX MO CPAaBHEHMWIO CO CKOPOCTbIO PacnpoCTpaHeHns cBeTa B nycToTe.

Penatneucrtckas MexaHuka - pas3nen MexaHuku, B KOTOpOI7I n3yyvyaetca ABnXeHue Ten, npomcxonsuee npun CKoOpocTsXx,
CpaBHNMbIX CO CKOPOCTbIO CBeTa.

KBaHTOBas nnm BoNHOBas MexaHuka npegHa3Ha4vyeHa aonis n3yYeHns OBn>XeHnsa MmKkpo4actuu, To eCTb 4acTtul, MaccChbl
NOKOSA KOTOPbIX CPaBHUMbI U1 MEHblLUE MaCCbl NMOKOSA aTOMOB.

Cratuctnyeckast MexaHuka - MexaHuka, B KOTOPO ONUCbIBAETCS OBUXEHMNE TOXAECTBEHHbIX YaCcTuL CpeacTBamm
Teopun BEPOATHOCTEN.

Tpwn CoctaeHble HYactn Knaccuyeckoin MexaHnku:
CraTtvka nocssueHa n3y4eHno COCTOSHNS MEXaHNYECKON CUCTEMbI B MOKOE U YCNOBUIA €€ paBHOBECUSI.

KnHemaTturka nocsiweHa N3Yy4HEeHUNIO OBNXEHNA Ten 6e3 BbISICHEHUS NPUYNH, KOTOPbIE 3TO ABMXEHME Bbl3bIBAKOT, T.€. 6e3
ydeTta cun, ,El,el7|0TByFOLIJ,VIX Ha Tena n Mexay tenamu.

JunHamnka nocesueHa N3y4eHUIO OBNXEHUA Ten C y4eTOM CU, KOTopble ,EleVICTByIOT Ha Tena n mexnay tenamu, 1.e. B
COBOKYMNHOCTK C Npu4YnHaMun, KOTopble 3TO ABNXEHNE Bbi3blBAIOT.

Tema 2. KuHemaTtuka matepuanbHON TOYKWN.

KnHemdTtnka Toukm - pasnen KNHeMaTuku, I/I3y‘-IaIOLI.I,I/II7I mMareMaTtndeckoe onncaHmne nBmXeHuns MmatepumanbHbIX TOYEK.
OCHOBHOI 3a4a4ei KUNHeMaTuUKK SIBNSIETCS onMcaHne OBMXEeHUs npu NOMOLWKM MaTeMaTtnyeckoro annapara 6e3
BbIACHEHWUA NPUYNH, Bbl3blBAOWMX 3TO ABNXEHNE.

Tak Kak BCSIKOe ABUXEHME - MOHATNE OTHOCUTENBbHOE N NMetoLLee cooepXxaHune ToNbkKo nNpun yka3aHmn, OTHOCUTENIbHO
Kakmnx MMeHHO Ten nepemMewaeTcs paCCManMBaeMbIIZ O6'beKT, TO OBUXeHne noboro obbekTa B KMHEMaTVKe Mn3y4aroT no
OTHOWEeHUIO K HeKOTOpOIZ CUCTEME OTCYeTa, BKITHYaIoLWen:

TENno oTCYeTa;
CUCTEMY N3MEPEHNS NOMIOXEHUS Tena B NPOCTPAHCTBE (CMCTEMY KOOPAMHAT);
npunbop NSt U3MEPEHUst BPEMEHU (4achl).

MonoxeHwne To4kM onpenensieTcs HAGOPOM 0606LWEHHBIX KOOPAMHAT - YNOPAAOYEHHBIM HAOOPOM YUCTTOBBLIX BENNYWH,
MONMHOCTBIO OMMCHIBAIOLLMX NONOXEHUE Tena. B camoM NpocToM crnydae 310 KOOPLAMHATbLI TOUKU (paauyc-BekTopa) B
BblOpaHHOI cucteme koopauHat. Hanbonee HarnsgHoe NpeacTaBneHne 0 Paanyc-BeKTOpe MOXHO NOMy4uTb B
€BKNNO0BOI CMCTEME KOOPAMHAT, NMOCKOMbKY 6a31C B HEt ABNSETCS (OMKCUPOBAHHBIM 11 06WIMM Ans ntoboro NonoxeHns
Tena. MatepuanbHas To4ka - TeNo, pa3amepamy KOTOPOro No CPABHEHUIO C XapaKTEPHbLIMU PACCTOSHUSAMU OaHHOW
3a4a4m MOXHO npeHebpeyb. Tak 3emnio MOXHO cunTath MartepuanbHoit Toukol (M. T.) npy nayvyeHun eé nBuxXeHns
Bokpyr ConHua, nyno MoxXHO cuutatb M. T. npu eé OBMXEHNM B NONE TAXECTN 3EMAN, HO HENb3S CYATATb TAKOBOW NpK
yyeTe eé BpallaTeNnbHOro ABNXEHUS B CTBONE BUHTOBKW. [pn NOCTynaTtenbHOM OBUXEHWUN B PALE Cly4aes Mpu NOMOLLM
NoHSATMA M. T. MOXHO OMMCLIBATL U N3MEHEHME NONOXeHNsS Bonee KpynHbiX 06beKTOB. Tak, HanpuMep, TeNI0BO3,
NPOXoaslniA paccTosiHme 1 MeTp, MoXeT cuutatbes M. T., NOCKONbKY ero OpueHTauus OTHOCMTENbHO CUCTEMBI
KOOpAMHAT B MPOLECCE LBUXEHNS SBNSAETCSH (PUKCMPOBAHHOM U HE BNMSET HA NMOCTAHOBKY U X0 PELIEHNS 3aaa4u.

Panwnyc-BekTop - BEKTOP, ONPEenENstoWmnii NoNOXEHNE MaTEPUANTbHON TOYKM B MPOCTPaHCTBE: eoMeTpryecku
n3obpaxaeTcs BEKTOPOM, MPOBELEHHbIM U3 HaYana KoopauHaT K MaTepuanbHOl To4ke. 3aBUCMOCTb Paanyc-BeKTopa
(VK ero KOOPAMHAT) OT BPEMEHW Ha3bIBAETCS 3aKOHOM ABUXEHNS.
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TpaekTopus - Fogorpad panuyc-BekTopa, To eCTb - Boobpaxaemas NIMHMS, onrcbiBaeMasl KOHLIOM paanyc-BeKTopa B
npolecce ABnXeHusl. IHbIMK cnoBamu, TpaekTopust - 3TO NMMHNS BLOMb KOTOPOV ABUXETCS MaTepuanbHas Touka. MNpw
9TOM 3aKOH [BMXEHUS BbICTYNaeT Kak ypaBHeHVe, 3afatoliee TpaekTopuio napameTpudecku. OnvHy yyactka
TPAEKTOPUM MEXAY HavalbHbIM 1 KOHEYHbIM MOMEHTaMU BPEMEHU YaCTO Ha3blBalOT MNPOAAEHHBIM PACCTOSIHUEM, ONVHOM
MyTW UAK BYNbrapHo - NyTém 1 oboaHavatoT 6ykBoii S. MNpy TakoM onvcaHun ABMXEHNS S BbICTYNaeT B KA4eCcTBe
06061WeHHOI KOOPAMHATBI, @ 3aKOHbI IBUXEHUS B 9TOM Cllydae 3anuncbiBaeTcs B Buae S = S(t) u aHanornyHeol
COOTBETCTBYIOLLMM 3aKOHAM [J15 KOOPAMHAT.

OnuncaHve OBUXeEHNS npn NOMOLWMWM NMNOHATUA TPAEKTOPUN - OAUNH U3 KNKOYEBbIX MOMEHTOB Knaccuyeckowm mexaHukm . B
KBAHTOBOW MEXaHWKe OBUXEHNSA HOCUT 6eCTpaeKTOprII7I XapakTep, a 3Ha4nT CaMO MNMOHATNE TPaEKTopuA TepseT CMbICH.

Tema 3. [lnHaMnKa MaTtepuanbHOWN TOYKM.

LBrXeHe MatepuanbHoi TOYKN B MHepumManbHoi cucteme otcyeta. Cunbl B npupode. 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 gedoopmauuun. duarpamma
pacTsXeHus.

Tema 4. HeuHepuMaanble CUCTEeMbl oTCcUyeTa.

HeunHepumndnbHas cuctéma oTcyéta - cuctema oTcyéTa, ABUXYLWAsCS C YCKOPEHNEM U MOBOpaYuBatowascs
OTHOCMUTENbHO NHepLUManbHo. BTopoi 3akoH HbloTOHA TakXe He BbINOMHAETCS B HEMHEpUMabHbIX CUCTEMAX OTCYETA.
Lnsi Toro 4T06bI ypaBHEHUE OBUXEHUS MaTepuasnbHOM TOYKM B HEMHEpUManbHOW cnuctemMe oTcyéta no gpopme
coBnafano ¢ ypaBHEHNEM BTOPOro 3akoHa HbtoToHa, AOMONHUTENBHO K "06bl4HBIM" cunam, AeiCTBYIOWUM B
VMHepumnanbHbIX CUCTeMax, BBOASAT CUSbl MHEPLUW.

3akoHbl HbloTOHA BBIMOMHATCS TONMBKO B MHEPUMANbHBIX CUCTeMax o0Tc4éta. TeM He MeHee, ABVXEHVe Ten B
HevHepumanbHbIX CUCTEMaX OTCYETA MOXHO OMMUCHIBATb TEMU XE YPaBHEHUSMU OBUXEHNS, Y4TO U B MHEPLMASIbHBIX, €CNN
Hapsay ¢ cunamu, obyCnoBIEHHLIMU BO3AEMCTBMEM TEN APYT Ha ApYyra, yYUTbIBaTbh CUJibl UHEPLIMN.

Knaccuueckas MexaHvka nocTynupyeT cnegyrolwme LBa NPpUHLMNA:

BpeMsl aBCOMIOTHO, TO ECTb MPOMEXYTKM BPEMEHU MEXAY NoObIMU ABYMSI COBbITUSMY OLMHAKOBEI BO BCEX NMPOWU3BOBHO
OBUXYLLNXCA cucTeMax OoTcYéra;

NPOCTPAHCTBO a6COJ'HOTHO, TO €CTb pacCTosaHne Mexxnay nsyms ntobbiMK mMatepunanbHbIMM TOYKaMMN 04MNHAKOBO BO BCEX
NPOn3BOJIbHO OBNXYLWKNXCA CUCTEMaX oTcyérTa.

911 oBa NpuHLUMNA NO3BOMSIIOT 3aNMChIBATL YPABHEHVE OBUXEHNS MaTEPUANbHON TOUKN OTHOCUTENBHO No60o
HeVHepLUManbHOW CUCTEMbI OTCHETA, B KOTOPOI HE BbIMOHSAETCS NepBblil 3aKOH HbloToHa.

YpaBHeHVEe OBUXEHNS MATEPUATBHOW TOUKU B HEMHEPLIMANBHON 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 BUAE:

{\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
{r1}_{{\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 OTHOCUTENIBHO HENHEpLUManbHOM 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 HEMHEPLUNANBbHON CUCTEMbI OTCYETA BOKPYI MIHOBEHHO OCH,
npoxopsuler Yepes Havano koopavHar, {\displaystyle {\vec {v_{0}}}} {\vec {v_{0}}} - ckopocTb ABMXeHua Havana
KOOpAMHAT HeMHepumanbHO cUCTEMbI 0TCHETA OTHOCMTENBHO KaKon-Nnnbo MHepumManbHok CUCTEMbl OTCHETA.

3710 ypaBHeEHNEe MOXeT ObITb 3aN1caHo B I'Ipl/leI'-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 nHepuuun
{\displaystyle {\vec {F}}_{k}=-m{\vec {a}}_{k}} {\vec {F}}_{k}=-m{\vec {a}}_{k} - cuna Kopuonuca

B HenHepumanbHbIX CMCTEMax OTCHETa BO3HUKAIOT CUbl MHepLMW. [osBneHne aTux cun SBNSeTCs NPU3Hakom
HenHepunanbHOCTU CMCTEMbI OTcYeTa.

Tema 5. 3akOHblI COXpaHEeHUs1 B MeXaHuKe.

3akdHbl COXpaHEHUS - coyHAAMEHTaNbHblE (PU3MYECKME 3aKOHbI, COTTACHO KOTOPLIM MPU ONpeaenéHHbIX YCIOBUSIX
HEKOTOpblE N3MEpPUMbIE (PU3NYECKUE BENNYMHDBI, XapakTepuayowme 3aMKHYTYI0O (OU3NYECKYIO CUCTEMY, HE N3MEHSIOTCS
C Te4yeHMeM BpeMeHu. SBnsoTcs Hambonee obwmMK 3akoHaMm B Ntoboi domanyeckoin Teopuu. VimetoT 6onbluoe
9BPUCTUNYECKOE 3HAYEHNE.

3AE
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HeKOTOpre M3 3aKOHOB COXpPaHEeHUA BbINONMHAKOTCA BCerna 1 npn BCcex yCroBuax (Hanpleep, 3aKOHbl COXpaHeHnsA
3Heprun, nMnynbca, MOMeHTa UMnynbca, 3NeKTpn4eckoro 3apqu,a), nnn, BoO BCAKOM Chny4ae, HuMKoroa He Habnoganucb
npouecchol, NnpoTneopevaline 3TMMm 3aKoHaM. ,El,perle 3aKOHbI ABNAOTCA NNLb ﬂpVI6ﬂI/I)KéHHbIMVI M BbINONMHAOWNMUNUCA NMPU
Oﬂpe,ﬂeﬂéHHbIX ycnosusx (Hanpleep, 3aKOH COXpaHeHnA YETHOCTW BbINONHAETCA ONS CUNBHOro U 3NIEKTPOMarHMTHOro
B3aMMOAENCTBUS, HO HapywaeTc4 B cnabom B3aI/IMO,D,eI7ICTBI/IVI).

3akoH COXpaHeHna saHeprun

3aKoH coxpaHeHus umnynbca

3akoH COXpaHeHnsa MOMeHTa nMmnynbca
3akoH COXpaHeHns Maccol

3akoH CoxpaHeHM sl 3NeKTPUYeckoro 3apsaa
3aKkoH COXpaHeHns NenToHHOro 4yncna
3akoH coxpaHeHusi HapnoHHOro Yncna
3aKoH COXpaHeHns YETHOCTU

3aKoHbI COXpaHeHWsl CBA3aHbl C CUMMETPUAMI prandecknx cucteM (Teopema Hétep). Tak, 3aKoHbI COXpaHeHMs
SHEepPruun, MMMNynbca 1 MOMEHTa NMMYNbca SBNSOTCS CNeACTBUSIMUA NMPOCTPAHCTBEHHO-BPEMEHHBIX CUMMETPUI
(COOTBETCTBEHHO: OAHOPOAHOCTU BPEMEHU, OAHOPOLHOCTM 1 U30TPOMHOCTU NPOCTPaHCTBA). [Mpu 3TOM NepedncneHHble
CBOVCTBa NPOCTPAHCTBA 1 BPEMEHUN B aHANMTUYECKON MeXaHVKe NPUHSTO MOHUMATb Kak MHBAPUaHTHOCTb NarpaHxuaHa
OTHOCUTENbHO U3MEHEeHUs Havyana oTcyeTa BpeMeHu, MepeHoca Havyana KoopauHaT CUCTEMbI 1 BpaleHus eé
KOOPAMHATHBIX OCEN.

Tema 6. duHamuka abCconOTHO TBEpPAOro Tena.

ABCconidTHO TBEPAOE TENO - BTOPOW OMOPHbIA 06 bEKT MEXaHWUKM HApsioy C MaTepuanbHoi Touko. MexaHvka abcontoTHO
TBEPAOro Tena NonHOCTbIO CBOAMMA K MEXaHWKE MaTepualbHbIX TO4YeK (C HAaNoXEeHHbIMU CBSA35SIMU), HO UMeeT
cobcTBEeHHOE coaepxXaHue (NonesHble NOHATUS U COOTHOLEHUS, KOTOpble MOTYT BbiTb COPMYNPOBAaHbI B paMKax
Mogaenu abcontoTHO TBEPAOro Tena), npencTasnsiowee 60NbILOA TEOPETUHECKUIA N MPAKTUYECKUIA NHTEPEC.

CylwiecTByeT HECKOMbKO onpeaeneHnini abcontoTHO TBEPAOro Tena:

ABCONTHO TBEPLOE TENO - MOAENbHOE NOHATUE KNACCUYECKOM MEXaHMKN, 0003HAYaKoWee COBOKYMHOCTb TOYEK,
pacCcTosAHUA MeX Oy TeKyLWnMU NoNoXEeHUAMN KOTOPbIX HE UBMEHSAKOTCA, KakM Obl BO3LENCTBUSAM OaHHOE TENO B
npouecce ABUXEHWUS HW noaBepranocb[1] (noaToMy abcontoTHO TBEPAOE TENO HE U3MEHSIET CBOIO CDOPMY U COXpaHseT
HEN3MEHHbIM pacnpeneneHne Macc).

ABconioTHO TBEPLOE TENO - MEXaHMYecKas cuctema, obnagatowas TofbKo NOCTynaTeNbHbIMU 1 BpalaTtenbHbIMy
cteneHsimi ceoboabl. "TBEPLOCTL" 03HAYAET, YTO TENO HE MOXET BblTb 4eddOPMUPOBAHO, TO ECThb TENY HEMb3s NepenaTtb
HWKaKOM OpYyroil aHeprun, KPoOMe KMHEeTUYECKOM SHeprum NocTynaTenbHOro NNn BpalaTenbHoro OBUXeHns.

AbconoTHO TBEpoe Teno. [JaHHoe NoHATME NpeacTaBnsieT MaTeMaTMYeckylo Modens TBEPAoro Tena.

Taknm ob6pa3oM, Tekyluas KoHdpurypaums abcontoTHO TBEPAOro Tena NnoNHOCTbLIO ONpenensieTcs, Hanprumep,
NonoXeHneM XECTKO CBA3aHHOM C HUM OeKapTOBOW CUCTEMbl KOOPAMHAT (4acTo €€ Havyano KoopauHat aenaroT
COBMafaloLlWmM C LLEeHTPOM Macc Tena).

B TpéxmepHOM npocTpaHcTBe cBoboaHOE abCcontoTHO TBEpAoe Teno (T. e. TBEPAOE TEeNo, Ha KOTOPOE HE HAaNOXEHbI
BHELLHME CBSI3K) B 0OWeEM cnyyae nMeeT 6 cTeneHel cBobobl: Tpy NOCTynaTenbHbIX U TpY BpalaTtenbHblX. cknoyeHne
COCTaBNsIET OBYXaTOMHAS MOJIEKYNA UM - HA A3blKE KNACCUYECKOW MEXAHUKW - TBEPAbIA CTEPXEHb HYNEBO TONWMHBI;
Takas cuctemMa MMeeT TONbKO ABe BpawaTeNbHbIX cTeneHn ceobobi.

Crtporo rosopsi, abcontoTHO TBEPABIX TEN B NPMPOLE HE CYLECTBYET, OAHaKO B 04eHb MHOTUX Cly4yasix, koraa
IedbopMaLmsi Tena mMana u el MoXHo npeHebpeyb, peanbHoe Teno MoXeT (NPUBNNXEHHO) paccMaTpuBaTbcs Kak
abcontoTHo TBEpLoe Teno 6e3 yuepba ans peweHns aanaym.

B paMkKax peﬂﬂTMBMCTCKOVI MeXaHVKN NoHsATUE abCconoTHO TBép,D,OFO Tena BHYTpeHHe NpOoTUBOPEYMBO, YTO NOKa3bIBaeT,
B 4aCTHOCTW, Nnapanokc 3pqu)eCTa. ,ﬂpyFI/IMI/I cnosamu, Mmogenb abcontoTHO TBép,EI,OFO Tena He npunMmeHnma K cny4yaro
6bICprIX OBUXEHWNN (COI'IOCTaBI/IMbIX NO CKOPOCTN CO CKOPOCTbIO CBeTa), a TakXxe K C/iy4aro 04eHb CUJIbHbIX
rpaBUTaAUNOHHbIX rnonen

Tema 7. N'mpopoaspomexaHuka.

LBrxeHne xunaokocTen u rasos. Aapo-rugpo-cratmka. 3akoHbl [Nackans u Apxumena. [BnxeHve naeanbHom XUoKocTy.
®dopmyna Toppuuennu. YpasHeHnne bepHynnu. [asneHue B noToke. YpaBHeHUe HepasdpbiBHOCTU. OBTekaHue Ten.
MNMoaobemHas cuna. TeveHue BA3KOW XuakocTtu. Cuna BHyTpeHHero TpeHns. Yucno PeiHonbaca. ®opmyna MNyasenns.
Cwnbl, pencteytowme Ha Teno B notoke. dopmyna Crokca.

Tema 8. MapmoHuueckue KonebaHus.
"apMoHuyeckne konebaHus - konebaHus, Npu KOTopbIX omanyeckas BENNYNHA N3MEHSIETCS C TEYEHUEM BPEMEHN MO
rapMoHUYeckoMmy (CMHycouaanbHOMY, KOCUHYCOMAaNIbHOMY) 3aKOHY.

OBosoUMS BO BpeMeHn nepemelieHnsa, CKoOpoCcTth N yCKopeHunsa npn rapMoHNYEeCKOM OBUXEHNN

AEKTPOHHBH
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CBoboaHble konebaHns CoBePLIAOTCS NOL AEACTBUEM BHYTPEHHUX CU CUCTEMbI MOCNE TOrO, Kak cuctema boina
BbIBEEHA 13 NONOXEHNS paBHoBecKs. YTobbl cBOGOAHbIE KOnebaHms Obinvm rapMOHMYECKMM, HEOHX0AMMO, YTOOLI
konebatenbHas cuctema bbina NMHERHO (ONMcbiBanach NMHERHLIMA YPAaBHEHUSIMU OBUXEHUS), U B HEL OTCYTCTBOBaNa
AMccunaumns sHeprum (Npy HEHyNEBOW auccunaumm, B CUCTEME Nocne BO30yXAeHUS NPOUCXOAsT 3aTyxarLmne
konebaHwms).

BbIHy>X AeHHble konebaHns coBepliatoTcs NoL BO3AENCTBUEM BHELWHER Nepuoamyeckon cubl. YTobbl BbIHYXAEHHbIE
KonebaHus Bbln rapMOHMYECKMMM, BOCTaTOYHO, 4TobbI KonebaTenbHas cuctema bbina NMHeRHoN (onrcbiBanach
JINHEMHBIMM YPaBHEHNSMW LBVXEHWS), @ BHEWHSIS cuna (BO3AENCTBME) MEHSINIACh CO BPEMEHEM KaK rapMOHMYeCcKoe
konebaHve (To ecTb, YTOObl 3aBMCUMOCTb OT BPEMEHM 3TOM CUMbl TOXE, B CBOKO o4epeb, bblia CUHYCOMAaanbHOM).
"apMoHuyeckme konebaHns BbIAENAOTCS M3 BCEX OCTalbHbIX BUOOB KonebaHuin Mo cnenyowmm npuimHam:

OueHb YacTo[6] Manble konebaHus, kak cBobOAHbIE, TAK U BbIHYXAEHHbIE, KOTOPbIE MPOUCXOAST B PealbHbIX CUCTEMAX,
MOXHO CYMTaTb UMEKLWMMU CDOPMY rapMOHUYECKIX KONebaHWin unm o4eHb BAN3KYIO K HEil.

Kak yctaHoBun B 1822 rony ®dypbe, WMPOKUii Knacc Neproamnyeckux oyHKUMA MoOXeT BbiTb PasfnoXeH Ha CyMMy
TPUrOHOMETPUYECKNX KOMMOHEHTOB - B psig, dypbe. Opyrumu cnosamu, nioboe neproamnyeckoe konebaHmne MoXeT bbiTb
npeacTaBeHo Kak CyMMa rapMOHUYecKux konebaHnii ¢ COOTBETCTBYIOLWMMY aMMIMTyaaMK, HACTOTaMM U HavabHbIMK
(pazamu. Cpean cnaraembix 3TOM CyMMbI CyLLECTBYET rapMOHMYecKoe konebaHune ¢ HauMeHbLuelh YacToTol, KoTopas
Ha3blBAETCS OCHOBHOW 4aCTOTO, a camMo 3To konebaHue - NepBoli rapMOHMKOM UM OCHOBHBLIM TOHOM, YaCTOTbl X€e BCEX
OCTallbHbIX Claraembix, rapMOHUYECKUX konebaHuiA, KpaTHbl OCHOBHOW 4acToTe, U 3TK KonebaHusl HasbiBAOTCS BbICLIMMU
rapMoHVKamu nnm obepToHamMu - NepPBbIM, BTOPLIM U T.4.[7]

Lns wmpokoro knacca CUCTEM OTK/IMKOM Ha FrapMOHNYECKOE BO3LENCTBUE SABNAETCS rapMoHMYeckoe konebaHve
(CBOMNCTBO NMMHENHOCTN), MPU 3TOM CBS3b BO3AENCTBUS M OTK/IMKA SBNSETCS YCTONYMBOI XapakTepucTnkon cuctemol. C
y4€TOM Mpebloywero CBOMCTBA 9TO NO3BOJISIET UCCeA0BaTb NPOX0XAeHUe KonebaHuit Mpon3BoNbHOM OOPMbI Hepes
CUCTEMBI.

Tema 9. BonHoBble npoLecchbl.

BonHoBoOW npoLecc MOXeT UMETb CaMyto PasHyto OM3NYECKY0 NPUPOLY: MEXAHNYECKYIO, XMMUYECKYIO (peakuuns
Benoycoga - XaboTnHckoro, npoTtekatolas B aBTokonebatenbHOM pexmMe KatanmTuieckoro OKUCNEHUS PasnnyHbIX
BOCCTaHOBUTENER BPOMUCTO-BOLOPOLHOM kincnoToi HBrO3), anekTpoMarHUTHYIO (3NeKTPOMarHUTHOE U3NYYeHUE),
rPaBUTALMOHHYIO (rpaBUTaLMOHHbIE BOSHbI), CUHOBYIO (MArHOH), NAIOTHOCTM BEPOATHOCTY (TOK BEPOSTHOCTU) U T. 4. Kak
npaswnno, pacnpocTpaHeHne BOMHbI CONPOBOXAAETCS NEPEHOCOM SHEPrnn, HO He NEPEHOCOM MacChl.

MHoroobpasue BOMHOBbIX MPOLECCOB NMPUBOANT K TOMY, YTO HUKaKUX aBCONIOTHBIX OBLWMX CBOWCTB BO/H BblOENNTL HE
yoaétcs[1]. OgHMM 13 4acTo BCTPEYaoWMXCS NMPU3HAKOB BOJIH cHMTaeTcs 6mM3koaeincTeme, NposiBNSoWeecs Bo
B3aVIMOCBSA3M BO3MYILLEHWI B COCEAHMX TOYKaX Cpeabl Ui nosisl, 0AHaKo B 0OWeM cny4ae[yToO4HMTb] MOXEeT
OTCyTCTBOBaTb 1 OHO[1].

Cpenu Bcero MHOroobpasusi BOMH BbIOENSOT HEKOTOPbIE X MPOCTEMWNE TUMbI, KOTOPbIE BO3HUKAIOT BO MHOFMX
PM3NYECKNX CUTYaLMSIX N3-32 MATEMATMHECKOr0 CXOACTBA ONMUCHIBAOWMX UX hpranyeckmx 3akoHoB[1]. O6 aTnx 3aKoHax
rOBOPST B TAKOM Cly4ae Kak O BO/HOBbIX ypaBHEHWsIX. [1ns1 HENPepbIBHbIX CUCTEM 3T0 06bIYHO AMdPdEPEHLMANBHBIE
ypaBHEHWSI B YaCTHbIX MPOM3BOLHbIX B (Da30BOM MPOCTPAHCTBE CUCTEMbI, sl CPEL YACTO CBOAMMbIE K YPaBHEHUSIM,
CBA3bIBAIOWMM BO3MYLIEHUSI B COCELHMX TOYKAX YEPE3 NPOCTPAHCTBEHHbBIE 1 BPEMEHHBIE NMPON3BOLHbIE 3TUX
BO3MyLeHWA[1]. BaXHbIM YaCTHbIM Clly4yaeM BOJH SIBASIOTCS IMHENHbIE BOMHbI, LS KOTOPbIX CNPaBeanB NMPUHLMM
cyrnepnosuumu.

B 0CHOBHOM (hr3M4ecKre BONHbI HE NMEPEHOCST MaTeputo, HO BO3MOXEH BapuaHT, rae NpovucxXoauT BOIHOBOW NepeHoc
VMEHHO MaTtepuu, a He TONbKO 9Heprunn. Takue BOMHbI CMOCOBHBI PACNPOCTPAHSATLCS CKBO3b aOCOMOTHYIO NMYCTOTY.
MprYMepoM Takux BOSTH MOXET CNYXUTb HECTaLUMOHapHOe M3Ny4eHne rasa B BakyyM, BONHbI BEPOSITHOCTY 3N1EKTPOHA 1
IPYryX 4acTuLl, BOMHbI FTOPEHWS], BOMHbI XMMUYECKO peakuun, BOMHbI NIOTHOCTM peareHToB / TpaHCMOPTHBLIX MOTOKOB

Tema 10. MonekynsipHO-KMHETMYECKas Teopus BeLl,ecTBa.

CocTosiHue BeuwecTBa. [MapameTpbl COCTOSHMS. YpaBHEHME COCTOSHUS. VoeanbHbli ras. Mdonpoueccsi.
AnnabaTnyeckuit npouecc. OCHOBHOE ypaBHEHUE KUHeTUYeckoin Teopun. 3akoH bonbumaHa. CtenexHn cBoboabl
monekyn. KuHematnyeckme xapakTepucTUK MONEKYNSPHOro ABMXEHNS. SBneHms nepeHoca. dudpcby3ns B rasax.
Tennonepepaya. BaskocTb.

Tema 11. NMepBoe Hayano TepMoaANHaAMUKW.

BHyTpeHHsIs aHeprus. Tennota n pabota. BHyTpeHHSs saHeprus naeanbHoOro rasa. TennoeMKoCTb Npu NOCTOSHHOM
06beMe 1 NOCTOSIHHOM OaBneHvu. YpaeHeHne aanabdatsl. PaboTa naeanbHoro rasa npv pasnmyHbIX T.4. NPOLECCaXx.
MepBoe Hayano TepMoanHaMukn 6bino capopMynnpoBaHo B cepennHe XIX Beka B pesynbrate paboT HEMELKOrO Y4EHOro
0. P. Maitepa, pacnpoCTpaHuBLIErO 3aKOH COXPaHEHMS MEXAHMYECKOI SHEPrM cHadvana Ha Tepmuyeckune (1842), a
3ateM (1845) n Ha BCe HemexaHn4Yeckune sBneHuns, aHrnunckoro dpuanka Ix. M. Oxoyna (1843), skcrepumeHTansHoO
000CHOBABLLErO HOBbIV 3aKOH, 1 HeMeLKoro domauka M. Fenbmronbua (1847), koTopblli - He 3Has o pabotax Maiiepa -
pacnpocTpaHui 3aKOH COXpaHeHNs sHeprum Ha Bce eé BUabl U Cbirpan pelaroLLyto posib B TOM, YTO STOT 3aKOH cTan
o6LWenpu3HaHHbIM.

Tema 12. CTaTUCTMYECKUI METO L, B MOJNIEKYNSAPHON pU3MKe.

PacnpeneneHne Makceenna no ckopoctam. CpenHsas, BeposTHaa 1 cpefHekBanpaTmyHas CKopoCcTM MONeKyn rasa.
Bapometpuueckasa dpopmyna. PacnpeneneHue bonbumaHa.

Tema 13. Bropoe Hayano TepMOAUHaAMUKN.

KETPOHHBH
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BTtopoe Havano TepMonMHaMuKL (BTOPOV 3aKOH TEPMOAVHAMIKW) YCTaHaBNMBAET CyLWECTBOBAHNE SHTPONMUM Kak
PYHKLM COCTOSIHUSI TEPMOANHAMUYECKON CUCTEMbI 1 BBOAUT MOHSATVE aBCOMOTHON TEPMOLMHAMUYECKOIA
Temrneparypbl, TO CTb "BTOPOE Havano npeacrasnsiet coboi 3akoH 06 aHTponumn" 1 eé ceoincTeax. B nsonnposaHHo
cucTeMe 3HTponus ocTaétcst MMbo HemameHHo, NMbo Bo3pacTaeT (B HepPaBHOBECHBIX MPOLEccax), [OCTUras Makcumyma
Npw YCTaHOBNEHNU TEPMOAVHAMUYECKOrO PABHOBECUS (3aKOH BO3pacTaHusi aHTponun). BeTpevatownecs B nutepatype
pasnuyHble POPMYNUPOBKY BTOPOro Ha4ana TepMoANHaAMUKIN SBNSIOTCS YaCTHBIMM CNELACTBUSIMY 3aKOHa BO3pacTaHus
SHTPONUK.

BTopoe Havano TepMoanHaMUKM NO3BONSET MOCTPOUTb PaLMOHANbHYIO TEMMEPATYPHYIO WKany, He 3aBUCSILLYIO0 OT
npoun3eona B BbIBOpe TEPMOMETPUYECKOrO CBOMCTBA TEPMOAMHAMMYECKOrO TeNa 1 yCTPOMCTBa NS N3MEPEHUS
Temneparypbl (TepMoMeTpa).

BmecTe nepBoe 1 BTOpoe Hayana CocTassitoT OCHOBY (DEHOMEHONOMMYECKON TEPMOANHAMUKN, KOTOPYHO MOXHO
paccMmaTprBaTth Kak pasBUTYIO CUCTEMY CNEACTBUIA 3TUX ABYX Ha4an. [pu 3TOM U3 BCex AONYCKAEMbIX NMEPBLIM HAYaNoM
MPOLLECCOB B TEPMOLMHAMUYECKOW CUCTEME (TO €CTb NMPOLIECCOB, HE NPOTUBOPEYALLUMX 3aKOHY COXPAHEHUS SHEPTUN)
BTOPOE Hayano Nno3BONsIET BbIAENUTL (PAKTUYECKM BO3MOXHbIE MPOLIECCHI, HE MPOTUBOPEYaLne 3aKoHaMm
TEPMOOUHAMMKY , YCTAHOBWTb HaNpPaBfeHNe NPOTEKaHNS CaMOMNPOV3BOSbHbBIX MPOLLECCOB, HANTW NPeaenbHoe
(Hanbornbluee NN HaMMEHbLIEE) 3HAYEHUE SHEPT UM, KOTOPOE MOXET ObITb NONE3HbIM 06PA30M UCNONL30BaHO (MONYYEHO
WK 3aTpayeHo) B TEPMOLMHAMUYECKOM MPOLIECCE C YHETOM OFPaHNYEHNIA, HAaKNanbiBAEMbIX 3aKOHAMW TEPMOAMHAMUKM,
a Takxe copMynnpoBaTh KPUTEPUI PABHOBECKWS B TEPMOAMHAMUYECKMX CUCTEMAX

Tema 14. PeanbHble rasbl U XUaoKOCTU.

PeanbHble rasbl. OTKnoHeHWe ra3os oT uaeanbHocTu. YpasHeHve Ban-gep-Baanbca. OkcnepmMeHTanbHble N30TEPMbI.
MNepechbiWweHHbIA Nap 1 neperpetas XnokocTb. BHyTpeHHss aHeprusa peanbHoro rasa. OTanauTenbHbie YepTbl
KpUcTananyeckoro coctosHms. Knaccudpmnkaums kpuctannos. Pusunydeckne tunol. dpdpekT dxoyna ? TomcoHa.
OXuxeHne rasos.

Tema 15. dnekTpocTaTUyeckoe nose B BaKyyMme 1 BeLlecTse.

OnekTpuyeckoe none B Bakyyme, NpoBoAHMKaxX U ananekTpukax. 3akoH KynoHa. Snektpusauns. Ceasb mexay
HanpPs>XeHHOCTbIO M NOTEHUMANOM. EANHNLLI N3MepeHns aNEeKTPUHECKNX U MarHWUTHBIX BeNn4uH. ['padmyeckoe
npencrtasneHve nons. Teopema Maycca. 3akoH KynoHa. Onektpusauus. CBa3b MeXay HanpsXXeHHOCTbIO 1
noTeHunanom. EguHMLbI n3amMepeHust SNeKTPNHECKNX U MarHUTHbIX BENUYKH. [ padmyeckoe npeactasneHme nons.
Teopema Naycca. PaBHoBecue 3apsanoB Ha NPOBOAHMKE. [TPOBOLHUKMN B 9NEKTPUYECKOM MONE. DNEKTPOEMKOCTb.
KoHgeHcaTtopbl. CoenmHeHne KoHAeHcaTopoB. dunonb Bo BHewHeM none. MNonsprsauns ananekTpukos. None BHyTpu
ananekTpuka. BekTopbl anekTpnyeckoro cMelweHms 1 nonspusaummn. unanekrpuyeckas BOCNPUAMIYNBOCTb 1
NPOHNLAEMOCTb. DHEPrus 3aps>KeHHOro NPOBOAHUKA M KOHOEHcaTopa. SHEPrus aneKTpm4eckoro nons.

Tema 16. [MOCTOAHHbBIN INEKTPNYECKMUIA TOK.

OneKTpNYecKnii TOK 1 YCNOBUS €ro CylecTBoBaHUs. OnekTpoasmnxywas cuna. ICTo4HMKM NOCTOSIHHOrO Toka. 3akoH
Owma B uHTerpanbHom n audpdoepeHumansHoin popme. ConpoTmsneHne nposoaHNKos. CoeanHeHe NpoBOAHNKOB.
PasseteneHHble Lenu. MNMpasuna Kupxroda. MowHocTb Toka. 3akoH [xoyns ? JleHua. KoHTakTHble sBReHns.
CBepxnpoBOANMOCTb.

Tema 17. MarHuTHOE Nnone B BaKyyMe U BeLl,ecTBe.

Baanmopeiicteue TokoB. MarHutHoe none. None asuxyuwerocs 3apsna. 3akoH bno?Casapa?/lannaca. 3akoH Amnepa.
BuxpeBble cBoncTBa MarHMTHOrO nons. KOHTYp ¢ TOKOM B MarHUTHOM nosne. MarHMTHoe none KOHTypa C TOKOM.
MarHuTHbIn MOMeHT. [Mone coneHounga v Toponga. OTKNOHEHME OBUXYLWMXCS 3aPSAXEHHbIX 4aCTUL, SNEKTPUYECKMM 1
MarHMTHbIM nonsmu. HamarHnyeHne marHeTtuka. N'mnortesa Amnepa. BekTopbl HAMarHN4YEHNS U HaNPSXEeHHOCTU
MarHMTHoro nons. MarHnTHas BOCNpPMMMYMBOCTb U MPOHMLAEMOCTb. MarHutomexaHudeckne ssneHus. MarHetmku.
OramarHeTtnsm. MNapamarHetnam. deppomarHeTnam. Kpneas HamarHnydeHus. M'mcrepesuc.

Tema 18. dnekTpoMarHUTHble KonebaHNs N BOJHbI.

OnekTpomarHmTHas nHaykums. Onbitel @apages. AnekTpoasmxylas cuna nHaykunn. Toku dyko. CamomHaykums.
OnekTpoMarHutHole konebaHms B KOHType. KBasuctaumnoHapHble Toku. [NepemMeHHbiln Tok. 3akoH OMa ons uenu
nepemeHHoro Toka. MowHocTb B Leny nepemMeHHoro Toka. CxeMbl BbiNpsaMUTENen NnepeMeHHoro Toka. Buxpesoe
anekTpuyeckoe none. Tok cMeleHns. YpasHeHns Makceenna B nHTerpanbHon u andpgoepeHunansHoin opme.
YpaBHeHus cpenbl. BonHOBOE ypaBHEHME ANs 3NeKTPOMarHUTHOro nong. Nnockas snekTpoMarHuTHas BonHa. OHeprus
SNEeKTPOMarH1THbIX BOMH. Lkana anekTpoMarHUTHbIX BOMH.

Tema 19. BonHoBble cBOWCTBa cBeTa.

CBeT ? kak anekTpoMarHuTHas BonHa. Cnocobbl HabnoaeHust MHTepdepeHummn ceeta. HTepdepeHUmst ceeTa npu
OTPaXeHUN N NPENOMNEHNN Ha TOHKMX nNnactuHkax. MHtepdpepometpel. MNpuHumn MNoireHca-Ppenens. Qudpakumns
®peHens n PpayHrodepa. dudpakums Ha wenu n pewetke. MNongapraaums npy NornoweHUn, OTPaXeHUN 1
npenomneHun. [1BoiHOe nydenpenomnexHve B kpuctannax. MIHtepdoepeHumns nonsspuaoBaHHbIX nyyei.

Tema 20. BzanmooencrTBme cBeta C BELLECTBOM.

Lwncnepcus ceeta. HopmanbHas n aHoManbHas gucnepcus. NCNEpCcmMs CBeTa (pasnoxeHme CBeTa) - 3T0 COBOKYMHOCTb
SIBNEHMIA, 00YCNOBNEHHbIX 3aBUCMMOCTbLIO abCOMOTHOrO NokasaTens NPenoMIeHNs BEWeCcTBa OT YaCTOThl (UK ANVHBbI
BOJIHbI) CBETA (YACTOTHAas AUCNEepPCUst), Unu, To Xe caMmoe, 3aBUCUMOCTbIO (DA30BON CKOPOCTU CBETA B BELECTBE OT
4acToThbl (MM ANVHbI BOMHbBI). DKCNEPUMEHTANIbHO OTKPbITa HbI0TOHOM 0KONo 1672 rofa, XoTs TeopeTn4ecku
JOCTaTOYHO XOPOLO 06 bSCHEHA 3HAYMTENBHO NO3HEE.
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npOCTpaHCTBeHHOVI ,umcnepomeVl Ha3blBaeTCA 3aBMCUMOCTb TEH30pPa ,D,I/ISHGKTpI/I'-IGCKOI?I NPOHNLAEMOCTN cpenbl OT
BOJIHOBOI'O BEKTOpPa. Takas 3aBMCMMOCTb Bbl3blBaeT pan SABJIEHWI, HA3bIBAEMbIX agodpekTamm I'IpOCTpaHCTBeHHOI7I
nonapunsauunn.

MoHsTMe o paccesiHuK ceeTa. dunHamuyeckoe paccesiHne ceeta (aHrn. dynamic light scattering) - npencraensiet coboi
COBOKYIMHOCTb TakuX SIBIEHUI KakK N3MeHeHme 4acToTbl ([lonnepoBCcKuMii CABUT), MIHTEHCUBHOCTM W HanpasieHns
IBUXEHMNS CBETa NpoLweawero Yepes cpeny ABmXywmxcst (BpoyHOBCKMX) YacTuL.

Yauwwe noHsiTve "nHammyeckoe paccesiHne cBeta" MOXHO BCTPETUTb MPU YNOMUHaHMM O "MeToae AUHAMUYECKOro
paccesiHusi cBeTa" Kak 0 cnocobe M3MepeHnsl pasMepoB YacTuL, 1 06 MHCTPYMEHTalbHbIX CPEeACTBaX, KOTOPbIE B CBOEN
KOHCTPYKLMM 1 anropmutmax o6paboTku curHana peannayroT aToT MeToA.

I/I3r|yqu|/|e 1 nornoweHne ceeta atomamn. Buabl CNeKTpoB.

3aKoHbl TeNnoBoro N3ny4yeHuns. JIloMnHecUeHUus 1 ero Pa3HOBUOHOCTN.
Nasepbl.

3aKkOoHbl (POTO3NEKTPNHECKOro achdhekTa.
Tema 21. BopoBckasi Teopus atoma.

Bdposckas monénb droma (Monénb BJpa) - nonyknaccuyeckas mogenb atoma, npennoxerHHas Hunbcom Bopom B 1913
r. 3a OCHOBY OH B34/ NiaHEeTapHyo MOLEeNb atomMa, BblaBUHYTYO0 Pe3sepdopaom. OnHako, ¢ TOUKM 3peHmns
KNacCUYeCKOW aNeKTPOAMHAMIKK, SNEKTPOH B Moaenv Pesepdhopaa, ABurasch BOKPYr s4pa, 4OMKEH Obin 6bl n3nyyatb
SHEPTrMI0 HENPEPBLIBHO 1 04eHb BLICTPO U, MOTEPSIB €€, ynacTb Ha 84p0. HYTobbl NpeononeTs aTy npobnemy, bop BBén
JonyleHue, CyTb KOTOPOro 3ak/io4aeTcs B TOM, 4TO 3NIEKTPOHbI B aTOMe MOryT ABUraTbCs TOMbKO MO ONpeaenéHHbIM
(cTaunoHapHbIM) opbrTaM, HaxoAsCb Ha KOTOPbIX OHW HE U3MYYaloT SHEPTUI0, a U3NYYEHWE UK NOTNoWeHne
NPOMCXOANT TONBbKO B MOMEHT Nepexona ¢ 0AHOM opbuTbl Ha Apyryto. MNpryém, CTauMOHAPHLIMU SBASIOTCS NULWb T
opbuUThbI, MPU ABMXEHNM MO KOTOPLIM MOMEHT KONMYECTBA ABUXEHNS 3NEKTPOHA PABEH LIENOMY YACNY NOCTOSIHHBIX
MnaHka. Mogenn atoma TomcoHa n Pe3epdpopaa. AanepHas mogens atoma. MNoctynatel Bopa. OnbiT ®paxka u "epua.
3aKOHOMEPHOCTM B aTOMHbIX CMEKTpax. dnemeHTapHas 60poBckas Teopust atoma BoAopoLa.

Tema 22. KBaHTOBO-MexaHU4ecKasi Teopus atoMa.

MmnoTe3a ne-bpowins. YpasHenue LLpenmHrepa. KBaHTOBO-MeXaHMYECKOE ONMCAHME ABMXEHNS MAKPOYACTMLL.
KBaHTOBO-MexaHnyeckas Teopms atoma Bogopona. MHOroanekTpoHHble atoMbl. CNeKTpbl WenoYHbIX METaNNOB.
MynbTUNNETHOCTL CNEKTPOB M CNNH 3N1EKTPOHA. PacnpeneneHne anekTpoHOB B aTOME MO 3HEPreTUYECKNM YPOBHSIM.
Mepuopnuyeckas cuctema anemeHToB MeHaeneesa.

Tema 23. AnemeHTbI saepHOn hn3nKn. PagnoakTMBHOCTb.

CocTaB 1 xapakTepucTuky atoMHoro agpa. Macca n aHeprung csasu sapa. Mogenn atomHoro agpa. lNprupoga aaepHbIX
cun. PagnoakTtneHocTb. Anbdha-pacnan. bata-pacnan. AnepHble peakunn. deneHvne aaep. TepMmosioepHble peakunm.
PeHTreHoBckoe nanydeHve: TOpMO3HOE U xapakTtepuctuyeckoe. NMpupoaa saepHbix cun. PaonoakTmBHOCTbIO
Ha3blBAETCS CNOCOOHOCTb aTOMHOMO A4pa CaMOMNpPOn3BONbHO pacnafartbCs C UCMYCKaHNEM YaCTULL.

PanunoakTuBHbI pacnagn aapa BO3MOXEH TOrAa, Korna OH 9HepreTnyeckun BbiroaeH, T.€. CONPOBOXAaETCS BblAeNeHNEM
SHeprun. YCnosmem 3Toro sBnseTcs npesbllweHne Maccbl M MCXoAHOro sapa CyMmbl Macc mi NpodykToB pacnana,
KOTOPOMY COOTBETCTBYET HepaBeHcTBO M > > mi. 3T0 ycnosue sBnsieTCs HEOBX0AMMBIM, HO HE BCEraa AOCTaTO4HbIM.
Pacnan moxeT 6bITb 3anpelleH apyrumm 3aKkoHaMy COXPaHEHUS - COXPaHEHUS MOMEHTA KONNYECTBa ABUXEHUS,
3MEeKTPUYECKOro 3apsaa, 6apuMoHHOro 3apsaa v T.4.

PannoakTvBHbIl pacnan xapakTepuadyeTcs BPEMEHEM XMN3HN PAAN0aKTUBHOMO U30TOMNa, TUMOM NCMYCKaeMbIX YacTumu, NxX
SHEPrusmu.

OcHOBHbIMM BUAaMn pPannoakTMBHOIrO pacnana AasnarTca:

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

B-pacna,u - UCNyCKaHNe aTOMHbIM A0P00M 3JIEKTPOHA U aHTVIHeI7ITpVIHO, NO3UTPOHA " HeI7ITpI/IHO, nornoweHne a0pom
AdTOMHOr O 3JIEKTPOHa C ncnyckaHmem HeI7ITpI/IHO;

Y-pacnag - ncnyckaHme atoMHbIM A0POM Y-KBAHTOB;
CMNOHTaHHOe feneHue - pacnag aToOMHOro siapa Ha ABa 0CKOoJ/iKa CpaBHUMOM Macchbl.

5. MNepeyeHb yue6HO-MeTOAMYECKOrO 0b6ecnevyeHns 41 CaMOCTosITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayto)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3a0aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHasi pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHeayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TEM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT Y4ebHY10, Hay4yHYIo 1 CMPAaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpaseHHble Ha 3aKkpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEpPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNIOYAS:
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Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

MeToauyeckne ykasaHus no BbINONHEHUIO nabopaTopHbIX paboT 0bWero ranMyeckoro NpakTuKyma: (ons cTyeHTOoB
WHcTtutyTa reonorumn nHedprerasosbix TexHonornin KOY) Paszgen: anekTpu4ecTso 1 MarHeTuam -
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/22212/06_40_A5-001018.pdf

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

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWNA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayolas uHpopmMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus Mo JUcUMnivHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO ANCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEpPWM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMble K 0eicTBUSM 00ydatoWwmxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb HOCTYMHa 0By4aloWmUMCs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeYaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamy nonb3osaHus HayydHol 6MbnmoTekoi.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBEpCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
HaxonmuTcs B MNpunoxeHun 2 Kk paboyeli NnporpamMme AUCUMNAHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

Bawmnpos ®. V. dusnyeckas mexaHvka -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya
Bawmpos ®. V. SnekTpocTaTmka 1 NOCTOSHHbIA 9NEKTPUHECKNIA TOK -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

MyxamegwuH U.P., ®nwman A.V. AHanns rpadonkoB KNHEMATUHECKMX BENNYNH OBUXEHUS MaTepnanbHOM TOYKM -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya
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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 Harynun, A.P. lOnbmeToB. JlabopatopHble
paboTbl 06Lero oU3n4eckoro NpakTukyma -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHoaLumm

nekumu 3HAKOMCTBO C OUCLIMMNIMHOM NMPOWUCXOAUT YXXE HA NEPBOI NeKumn, rae oT cTyneHTa TpebyeTcs He
MPOCTO BHUMAHWE, HO 1 CAMOCTOSTENbHOE OGPOPMIIEHNE KOHCNekTa. [Mpn paboTe ¢ KOHCNEKTOM
NeKLMiA HeOBX0AMMO YYUTBIBATL TOT (PAKTOP, YTO OOHM NEKLMM [T OTBETHI HA KOHKPETHBIE BOMPOCHI
TEMbI, LPYr1e - NMULLb BbISIBASOT B3AVMOCBSA3W MEXAY SBNEHUSMU, NOMOras CTYAEHTY NOHSTb
rny6uUHHbIE NPOLIECCHl PA3BUTUS N3Y4aeMOro NpenMeTa kak B UCTOpUM, Tak 1 B HACTOSILLEE BPEMSI.

KoHcnekTupoBaHwe nekuuii - CNOXHbIA BUA By30BCKOW ayAuTOpHON paboTel, Npennonararmlluii
WHTEHCVWBHYIO YMCTBEHHYIO AeSATEeNbHOCTb CTyAeHTa. KOHCNeKT SBnseTcs nonesHolM Toraa, Korga
3anncaHo camoe CylLeCTBEHHOE 1 ChenaHo 310 cammm obyyatowmmes. He Hano ctpemutbes 3anucatb
LLOCNOBHO BCtO Nnekumto. Takoe 'KOHCMEKTUPOBAHUE' NpHOCUT Bonblue Bpeaa, YeM Monb3bl.
LlenecoobpasHo BHayane noHsTb OCHOBHYIO MbIC/b, 3NaraeMyto NEKTOPOM, a 3aTeM 3anucatb ee.
XenaTenbHO 3anMcb OCYWECTBAATb HA OOHOW CTPaHWLE NMCTa UKW OCTaBAAS NONS, Ha KOTOPbIX
no3nHee, NMpu CaMoCTOATENbHOW paboTe C KOHCMEKTOM, MOXHO CAENaTh AOMONHNTENbHBIE 3aNUCH,
OTMETUTb HEMoOHATHbIE MecTa.

KoHcnekT nekuun nyywe noapasnenstb Ha NyHKTbl, cobnioaast KpacHylo CTPOKy. 9ToMy B H0sbLIOiA
cteneHu ByayT crnocobCcTBOBaTbL BOMPOCHI MiaHa Nekuun, NpeanoxeHHble npenoaasatensim. Cneayet
obpalaTtb BHMMaHME Ha akLEHTbI, BbIBOAbI, KOTOPbIE AenaeT NeKTop, oTMeyas Hanbonee BaxHble
MOMEHTbI B IEKLUMOHHOM Martepuane 3ameyaHusamMm 'BaxkHo', 'XOpowo 3anoMHMTL' 1 T7.n. MoxHO genatb
3TO 1 C NOMOLLbBIO PA3HOLIBETHbLIX MApPKEPOB NN pyYek, NOJYEepPKUBaS TEPMUHBI U ONpedeneHus.

LlenecoobpasHo paspabotatb COOCTBEHHYIO CUCTEMY COKpalleHwWin, abbpeBnaTyp 1 CUMBOJIOB.
OnHako npw ganbHenwern paboTe ¢ KOHCNEKTOM CUMBOJIbI JyHLWe 3aMEHUTb 0BbIYHLIMK ClIOBaMU 4J1s
6bICTPOro 3pPUTENBHOIO BOCMPUATAS TEKCTA.

PaboTas Han KOHCMEKTOM NeKUWiA, Bcerna HeobXxoauMo 1Cnonb30BaTh HE TONbKO YYEBHWK, HO 1 Ty
nuTepatypy, KOTOpyo AOMONHWUTENBHO PEKOMEHLOBAN NEKTOP. VIMEHHO Takas cepbesHasi,
KponoTtnueas paboTa ¢ NEKLUOHHBIM MaTepManoM No3BonuT rnyboko oBnaneTb TEOPETUHECKUM
MaTtepranoM.

nabopatopHbie| BeinonHeHre nabopaTopHbIX 1 NpakTU4eckmx paboT ocylwecTBnsieTcs Ha nabopaTopHbIX U

paboThbl NPakTUYeCKMX 3aHSATUSIX B COOTBETCTBUM C rpadoukom yyebHoro npouecca. ns obecneyeHus
caMocTosTeNbHON paboTel NpenoaasaTensiMm paspabarsiBaloTcsl METOAUYECKME YKasaHUs no
BbIMO/IHEHWIO NabopaTOPHON/NPaKTMYecKoi paboThl.
Pa6ota ¢ nutepatypoit, OpyruMi UCTOYHMUKAMU MHADOPMAaLUN, B T.4. SNEKTPOHHbIMU MOXET
pPeann3oBbIBATLCA HA CEMMHAPCKUX U MPAKTUYECKUX 3aHATUSX. [aHHbIe MCTOYHMKM MHApopMaLIMK
MoryT 6biTb NpeAcTaBneHbl Ha 6yMaxHOM U/ 3NEKTPOHHOM HOCUTENSX, B TOM YICHe, B CETH
Internet. Mpenogaeatens opMynupyeT uenb paboTbl C AaHHBIM UCTOYHUKOM MHADOPMaLIMK,
onpenensieT Bpems Ha NpopaboTKy AOKYMEHTa U (POpPMY OTHETHOCTH.
Camo v B3aMMonpoBepKa BbIMONHEHHbIX 3a4aHuWii Yalle UCToNb3yeTCs Ha CEMUHAPCKOM,
NPakTUYEeCKOM 3aHATUM 1 UMEET CBOEN Lienbto NpuobpeTeHne Taknx HaBbIKOB Kak HabnoneHve,
aHann3 0TBETOB COKYPCHWKOB, CBepKa COOCTBEHHBIX PE3YyNbTaTOB C 3TaloHaMM.
PelweHune NpobnemMHbIX 1 CUTyaUMOHHbIX 3a4a4 UCMOMb3yeTcsl Ha NeKLUMOHHOM, CEMUHAPCKOM,
NpPakTUYeCcKoM 1 ApPYruxX Buaax 3aHsaTuii. NpobneMHas/cutyaumoHHas 3anaqa LONMXHa UMETb YeTKyio
POPMYIMPOBKY, K HEW [OMXHbI ObITh MOCTAB/EHbI BOMPOCHI, OTBETbI HA KOTOPblE HEOHXOAMMO HaNTH 1
06ocHoBaTb. KpuTepum oLeHKU NpaBuibHOCTU PeLeHns NpobneMHO/CUTyaUMoHHOM 3aaa4n OOMXHb
6bITb N3BECTHbLI BCEM 00yYatowmmcs.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtos- | CamocTosiTensHas pabota CTyAeHTOB BKNOYaeT B cebs:

TenbHasi BbinonHeHvie NpakTn4eckmx 3anaHwii;

pabota Mpw BBINOMHEHNW NPAKTUHECKUX 3a0aHUl CTYAEHT PYKOBOLACTBYETCS NpaBuiami, N3N0oXeHHbIMU B
onucaHunm paboTel (onvcaHne paboTel NpefocTaBnseTcs npenonasarTenem nmbo B aNeKTPOHHOM
Buae, nmbo Ha TBEpAOM HocuTene, Mmbo B yCTHOM goopme). CaMocTosITeNbHO aHanuanpyeT
Nony4yeHHble pesynbTaTthl U AenaeT COOTBETCTBYIOILME BbIBOIbI.

CamocTosiTenbHas pabota nposoastcs, ans 6onee rnybokoro yCBOEHWUS OUCLUUMMHBI, NpuobpeTeHns
HaBbIKOB PaboTbl C MNTEPaTypoit, LOKYMEHTaMU, MePBOMCTOYHMKAMA 1 T.M.
PekomeHayemas nutepatypa coobluaetcs npenoaasateneM Ha BBOOHbIX 3aHATUSX

3K3ameH MonrotoBka CTyAeHTa K 9Kk3aMeHy BKNlo4YaeT B cebs Tpu atana:

- camocTosiTenbHas pabota B TeHeHne ceMecTpa;

- HenocpeacTBeHHas NOAroTOBKA B AHW, NPeALWeCcTByolWMe 3a4eTy/aK3aMeHy No Temam Kypca.

- MOArOTOBKA K OTBETY Ha BOMPOCHI, cogepXalwumecs B bunetax.

JlnTepatypa ons noAroToBKM K 9K3aMeHy pekoMeHayeTcs npenofasartenem u ykasana B 90Pe. [ns

MONHOTbI y4eBHOI MHCPOPMALIMKN 1 ee CPABHEHUS NydlLE UCNONb30BaTb HE MEHEE ABYX Y4EOHMKOB.

CTyLeHT BnpaBe cam NpuaepXunBatbes ool N3 npencTaBneHHbIX B yHeOHUKaxX TOYEK 3PEHUS MO

cnopHoi npobneme (B TOM YMCNE OTAMYHOM OT NPernoaaBatens), HO NPU YCNOBUU LOCTATOYHO

Hay4yHOWM aprymeHTauuu.

OCHOBHbIM MCTOYHMKOM MOATOTOBKY K 9K3aMeHY SIBASIETCS KOHCNEKT Nekuuid, rae y4ebHblid Matepuan

JaeTcsa B CMCTeMaTn3npoBaHHOM BUOE, OCHOBHbIE MOMOXEHNSA ero AeTann3npyoTcs, NooKpennsaTcs

COBPEMEHHbIMU hakTaMu U MHGPOPMaLMER, KOTOPLIE B CUNY HOBU3HbI HE BOWNW B ONy6N1KOBaHHbIE

neyaTHble NCTOYHMKW. B Xo4e NoaroToBKM K 9K3aMeHy CTyaeHTaM Heobxoaumo obpaliate BHUMaHMe

HEe TONbKO Ha YPOBEHb 3aNOMMHAHUS, HO U HA CTEMNEHb NMOHUMaHWS n3naraemblx Npobnem.

Ok3ameH nNpoBoAnTCs No bunetam, oxsaTbiBAOWWM BECb NPONAEHHbIA Matepuan. o okoHYaHuK

oTBETa 9K3aMeHaTop MOXEeT 3a4aTtb CTyAEHTY OOMNOMHMTENbHbIE U YTOYHALWME BONPOCHl. Ha

gOJJ.I’OTOBKy K OTBETY Mo Bornpocam buneta cTyneHTy naetcs 30 MUHYT C MOMEHTA NOMYYEHNS UM
unera.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMMNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)
MaTepmaanoweXHquCKoeo6ecnequmeo6pasoBaTeanon)npoueccaru)umcumnnMHe(Monynm)BKnmqaecheéﬂ
cnepywouwne KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B aNEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboTbl C Mpenonasatenem, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHasa ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLuxcsi MHBanuAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI

Mpw HeobxoOMMoCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTUE NHpopMaLMKN 0By4aoWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[4aHve TEKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpeboBaHusMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 05.03.01
"eonoruns" n Npocounto NOAroToBkM "VIHXeHepHas reonorms u rmaporeonorns”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.06 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 05.03.01 - Feonorus

Mpodpmnb NOAroTOBKM: VIHXeHepHas reonorms v rmaporeonoruns
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

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:
http://znanium.com/catalog/product/252334 (nata obpaueHus: 16.03.2020). - Pexum mocTyna : no noanucke.

2. KyaHeuos, C. 1. dunsmnka: MexaHunka. MexaHudeckune konebaHus n BonHbl. MonekynsipHas couanka. TepMoanHaMuka :
yuyebHoe nocobue / C.W. KysHeuoB. - 4-e n3g., ucnp. u gon. - Mockea : By3osckuii yuebHuk: UHOPA-M, 2014. - 248 c. -
ISBN 978-5-9558-0317-3 (By3oBckuit yuebHuk) ; ISBN 978-5-16-006894-7 (MHDPA-M). - TekcT : anekTpoHHbIit. - URL:

http://znanium.com/catalog/product/412940 (nata obpaiieHusi: 16.03.2020). - Pexxuvm gocTyna : no noanmcke.

3. ®puw, C. 3. Kypc obuein gonamku : y4ebHuk : B 3 Tomax / C. 3. ®puw, A. B. Tumopesa. - 13-e nag. - CaHkr-lNeTtepbypr
: NaHb, [6.1.]. - Tom 1 : Dusnyeckne ocHoBbI MexaHuku. MonekynsipHas counsvka. KonebaHus n BonHbl - 2009. - 480 c. -
ISBN 978-5-8114-0663-0. - TekCT : an1eKTPOHHbI // JlaHb : aneKTpoHHO-6nbnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/416 (nata obpaieHus: 16.03.2020). - Pexxuvm goctyna : no nNoanmcke.

JononHutenbHas nuteparypa:

1.CaBenbes, V. B. Kypc obuwei donaukn : yuebHoe nocobue : B 5 Tomax / N. B. Casenbes. - 5-e nsa. - CaHkT-lMeTepbypr :
NaHb, [6.T1.]. - Tom 4 : BonHbl. OnTtuka - 2011. - 256 ¢. - ISBN 978-5-8114-1210-5. - TeKcT : 3NeKTPOHHbIiA // J1aHb :
9N1eKTPOHHO-6nbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/707 (nata obpaieHus: 16.03.2020). - Pexum
JocTtyna : no noanucke.

2. CaBenbes, W. B. Kypc obuweit domnsmku : ydiebHoe nocobue : B 5 Tomax / U. B. CaBenbes. - 5-e nag. - CaHkT-MNetepbypr
: NaHb, [6.1.]. - Tom 1 : MexaHuka - 2011. - 352 c. - ISBN 978-5-8114-1207-5. - TekCT : aneKTPOHHbIV // NaHb :
9N1eKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/704 (nata obpaieHus: 16.03.2020). - Pexum
JocTtyna : no noanucke.

3. CuByxuH, [. B. Obwwuii kypc conankm : yuebHoe nocobue / . B. CusyxuH. - 5-e nag.,ctep. - Mocksa : PUSMATIIAT,
[6.1.]. - Tom 2 : TepmoanHamuka 1 MonekynspHas couauka - 2006. - 544 c. - ISBN 5-9221-0601-5. - TekcT :
9NEeKTPOHHBI // JlaHb : anekTpoHHO-6ubnmoTtedHas cuctema. - URL: https://e.lanbook.com/book/2316 (nata obpaleHus:
16.03.2020). - Pexwum goctyna : no Noanucke.
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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

Mpodhunb noarotoskun: HXeHepHas reonorma vu rmaporeonorns
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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.




