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Mporpamma gucumnnuHel "®dusnka"; 28.03.02 "HaHonHxeHepunsa".

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. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpammy oucuunnnHel paspabotan(a)(n) LoueHT, K.H. PamasaHos ®@.®. (Kadenpa domauku HA, OToneneHue
VHJOPMALIMOHHBIX TEXHONOTMIA 1 aHepreTudecknx cuctem), FFRamazanov@kpfu.ru

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 npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrK-1 CNOCOBHOCTBLIO UCMONBb30BATh OCHOBHbLIE 3aKOHbI €CTECTBEHHOHAYYHbIX OUCLMMVH B
NPOhECCUOHANBHOW OeATENbHOCTW, MPUMEHSATb METO4bl MAaTEMATNYECKOro aHanns3a
N 9KCNEePUMEHTaNbHOro CCNenoBaHns

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHbI€ MOHATUA, 3aKOHblI 1 MOOENN MEXAHWUKWN, 3N1IEeKTpnyecTea N MarHeTn3ma, konebaHuii n BOJTH, KBAHTOBOW
husnkn, CTaTUCTMYECKOm pusnkn n TepmMoanNHaAMUKA

JonxeH ymeTb:

MCMNONb30BaTh OCHOBHbLIE NPUEMbI 06PaBOTKM SKCNEPUMEHTANbHBIX AAHHBIX; PEWaTh TUMOBbIE 324a4M MO OCHOBHbBIM
paszenam ouankm, NCNonb3ys METOLbI MATEMATUYECKOr0 aHann3a; MCnonb30BaTb (PU3NYECKNE 3aKOHbI MPU aHanmae
1 pelleHnm npobnem

JlonxeH BnageTb:

MEeToLaMmn 3KCreprMeHTanbHOro NccnenoBaHns B ouanke (NnaHnpoBaHue, NocTaHoBka U 06paboTka akcneprMeHTa)
JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

NPUMEHSITb pe3ynbTaTbl OCBOEHNSI AUCUMUNAMHBI B MPOGIECCMOHANBbHON 0eATeNbHOCTH

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa ancumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.65.8 ducumnnuHbl (Moaynmn)" OCHOBHOM NpodieCcCUoHanbHow
obpaszoBatenbHoi nporpammel 28.03.02 "HaHonHxeHepws ()" 1 oTHocKTCS K 623080l (06LwenpodeccmoHanbHoM) YacTu.
OcBauBaetcs Ha 1, 2 kypcax B 2, 3 ceMecTpax.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKoCTb AUCUMNAUHBI cocTasnseT 10 3a4eTHbIX(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTtakTHasi paboTa - 140 yaca(oB), B TOM Yncne nekumm - 52 yaca(os), npaktTuyeckne 3aHaTms - 52 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 184 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBIL: 3a4€T BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
N Pa:a.l:l.ent:| g:;#:nnuﬂbl / Cemecrp) nx T?gﬂ:g:)'(()ocm Camo;;oﬁ;g&nbuaﬂ
e
1 ';:)T:HL.KﬁmsmquKme OCHOBbI 5 6 6 0 12
> 'Broe}:fblz. MexaHuyeckune konebaHus n 5 4 4 0 12
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Buabl v yachbl
KOHTaKTHoW paboTbl,
N Paa.u.enb'ld g.;l;:#:nnunbl / Cemectp) nx T;()é(ﬂgg:)l(()ocm CaMO;L%,g;anaﬂ
e | pagora

3 |ropmonnimcs et |2 | e 6 0 16
e s [ o | : 2
5. [Tema 5. SnekTpoamHammka 3 8 8 6 20
o s [« | : 2
7 IﬁrﬁK;. BonHosas u kBaHTOBas 3 8 8 14 20
8. ;:)T:HBVI.KEI)CHOBH KBAHTOBOM 3 4 4 0 20
9. 'TI';:naa 9. ®usrka aToma 1 TBEPOOro 3 > > 4 20
10.| roworTaprix acrit 3 | 2 2 0 &

N1oro 52 52 36 184

4.2 CopepxaHue auCUUMNIUHLI (MOBYNSA)

Tema 1. Pusnyeckne OCHOBbI MEXAHUKMW.

Tema 1. Pn3nyeckne 0CHOBbI MEXAHWUKN

OCHOBbI KWNHEMATKKMW.

KrnHemaTvka noctynatenbHoro ABMXeHns (MatepuanbHas To4ka, CMCTEMA OTCHYETA, TPAEKTOPMS OBMXEHNS, CKOPOCTb,
nepeMeLleHne; TaHreHunanbHoe, HopMasnbHOE U NoNHoe yckopeHus). KnHematuka BpalaTenbHOro OBuxXeHmus (yrnoeas
CKOPOCTb, YINMOBOE YCKOPEHUE, CBA3b MEXY YIrNIOBOW M NMMHENHOI CKOPOCTAMM, PABHOMEPEMEHHOE BpaLLEHNE
mMaTtepuanbHOM TOYKHN).

OcCHOBbI AMHaAMMKW.

| 3akoH HbtoTOHa, MHepumanbHas cuctema otcHéTa. Il 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp mMacc, CKOpOCTb 1 YCKOPEHUE LieHTpa Macc.

3aKoHbI COXpaHeHNst B MEXaHIKe.

MexaHun4yeckas paboTta. KoHcepBaTUBHbIE CWIlbl, MOTEHUMaNbHas aHeprus Tena. CBs3b MEXIy CUMNOA 1 NoTeHUManbHoM
aHeprueit. OQHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NMOMHOW MexaHn4eckon aHeprun. O IHOPOLHOCTb
NPOCTPaHCTBa. 3aKOH COXPAHEHMS UMMNYNIbCa MEXAHWYECKOW CUCTEMBI.

MexaHwuka TBEpLOro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaeHms. MomeHT nHepuun. Teopema LWtenHepa.
OCHOBHOE ypaBHEHMS OUHAMUKN BpalaTebHOro ABUXeEHNS TBEPAOro Tena. MI3oTponHOCTb NPOCTpaHCcTBa. 3aKoH
COXpaHeHNs MOMEHTa MMMyfbca.

Pensatusmctckas mexaHuka.

2 noctynata CTO. MNMpeobpa3zoBaHue JlopeHua 1 cneacTBusi U3 Hero: 3aaMefieHne BpeMeHm, cokpalleHne AfiHbl. 3aKoH
cnoxerus ckopoctelt B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHnyeckune kone6aHUsA v BONHbI

Tema 2. MexaHunuyeckne konebaHusi U BONHbI

MexaHunyeckune konebaHus.

CBoboaHble rapMoHMyeckre HesaTyxatowme konebaHns. CnoxeHune rapMoHnyeckux konebarmin. CeoboaHble
3aryxatowme konebaHws. BoiHyxaeHHble konebaHus. Pe3oHaHc.

MexaHu4eckne BONHbI.

XapakTepucTukmn mexaHmyeckux BonH. BonHosoe ypasHeHue. [noTHOCTb 3Heprun. [NOTHOCTbL NOTOKA SHEPrumn.
Tema 3. MonekynsipHas ¢pusuka n TepmoguHamMmka

Tema 3. MonekynsipHas pmsmka n TepmoamHammka

MonekynsipHo-knHeTndeckas teopms (MKT) noeanbHoro rasa.

OcHosHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHne COCTOSAHNSA naeanbHOro rasa.
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dusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpefHsas onnHa ceoboaHoro npobera Monekyn.

®dyHKuMKM pacnpeneneHus Makcsenna n bonbumana.

PacnpeneneHune monekyn no ckopoctam. dyHkuma pacnpeneneHus Makcsenna. bapomeTtprnyeckas goopmyna.
PacnpeneneHne monekyn no aHepruam. dopmyna BonbumaHa.

OcCHOBbI TEPMOLANHAMUKM.

| Hayano TepmoauHamuku. Pabota rasa. TennoémkocTb rasza. CteneHu csoboapl Monekyn. Agnabatnyeckunii npoLecc.
Kpyroeoli npouecc (umkn). HeobpaTtumble npouecckl. dHTponus. |l Hayano TepMoanHaMUKW.

Tema 4. dnekTpocTaTvKa U aneKTpu4eckun ToK

Tema 4. DnekTpocTaTnka u 3M1eKTPUYECKUIA TOK

OnekTpunyeckoe none B Bakyyme.

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nons.
LUmpkynsaums Bektopa . Teopema aycca B Bakyyme. KoHaeHcartop. [1poBO4HUKN.

OnekTpuyeckoe none B BEWECTBE.

MonsipHbie 1 HenonspHbIe AN3NEKTPUKK, NX nonapuaauus. MonapunsosaHHoOCTb. Teopema [Taycca ong ouanekTpuka.
ONeKTPOEMKOCTb. SHEPIUS NEKTPUYECKOrO NOAS.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

Cwvna n nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA Toka. HanpsaxeHue Ha ydacTtke 1-2. 3akoHbl OMa nns 04HOPOAHOrO U
HEOQHOPOAHOr0 y4acTKOB B MHTErpanbHoOn 1 auddepeHumansHon goopmax. 3akoH dxoyna-NeHua. MNpasuna
Kunpxrogoa. dnektpuyeckmne TokM B XUIOKOCTSIX, rasax, B BaKyyme.

Tema 5. dnekTpoanHamuka

Tema 5. DnekTpoanHammka

MarHuTHoe none B BakyyMme.

WHoykums marHntHoro nong. Cuna Amnepa. MarHuTHbin MomeHT. 3akoH buo-Casapa-/lannaca. Linpkynauus sektopa.
Cwvna NopeHua. [1pnxeHne 3apsna B MarHUTHOM none.

MarHuTHoe none B Bakyyme.

MarHuTHbI noTok. Teopema Maycca. Pabota MarHnTHOro nonsi. 9nekTpoMarHnTHas nHaykums. Mpasuno JleHua. 3akoH
®dapages. HoykTneHocTb. CaMonHOYKLMS.

MarHuTHoe none B BelecTse.

MarHeTtukn. HanpsxeHHOCTb MarHMTHOro nons. Linpkynsauus sektopa

MNMpupona marHeTnama. PeppomMarHeTukn. SHePrus MarHUTHOro Nons.

OcHoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cMeweHus. YpasHeHms Makceenna B MHTerpanbHoin n guddgepeHumanbHom
thopmax, nx qon3anyecknin CMbICH.

Tema 6. AnekTpoMarHUTHbIe Kone6aHUs 1 BOMHbI

Tema 6. dnekTpoMarHUTHble konebaHus 1 BOMHbI

OnekTpoMarHuTHole KonebaHms.

HesaTtyxatowue konebaHus. 3atyxatowme konebaHus. BolHyXaeHHble anekTpuyeckue konebaHus. PesoHaHc Toka.
OnekTpoMarHMTHbIE BOJHbI.

BonHoBoe ypaBHeHWe 1 CKOPOCTb PacnpoCTpaHeHNs dNeKTPOMarHnTHbIX BofH. CBOMCTBA 9NEKTPOMArHUTHbIX BOMH.
Likana anekTpoMarHUTHbIX BOMH.

Tema 7. BonHoBas U KBaHTOBasi ONTUKa

Tema 7. BonHoBas v KkBaHTOBas onTuka

NHTepdepeHuns ceeta.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMSA MakCUMyMa 1 MUHUMyMa HTepdbepeHummn. IHTepdepeHums ceeta oT
pasfnnyHbIX 06 HEKTOB.

Ondppakums ceeta.

MpuHumn lMoitreHca-PperHens. Meton 30H PpeHens. dudpakuum PpeHens n dpayHrodepa OT pa3nunyHbIX 06 bEKTOB.
PaccesHue csera.

Monapusauus n gucnepcus ceeta.

EcTecTBeHHbI 1 Nonsipu3oBaHHbI ceeT. 3akoH Mantoca. 3akoH Bproctepa. [loHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHAas Teopus ONCnepcumn ceeTa.

Tennosoe nany4yeHue.

Xapaktepuctuku Tennosoro uanyyeHust. 3akoHol Kupxroga, CtedpaHa-bonbumana, BuHa. M'mnoTesa Nnanka. ®opmyna
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MnaHka. OnTuyeckas NUpoMeTpums.

doToahdekT. dpdpekT KomntoHa. [laBneHuve ceeta.

3aKoHbl BHeWHero gpotoadodoekTa. YpaBHeHue SinHwTeHa ana gpotoadodoekTa. NpumeHeHms dpotoadodgoekTa. ekt
KomntoHa. Macca u umnynec cpotoHa. asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAaHTOBOW MEeXaHUKWN
Tema 8. OcHOBbl KBAHTOBOW MeXaHUKU
OCHOBHbIE NMONOXEHNS KBAHTOBOW MEXAHUKW.

'mnotesa ne-bpoiins. CooTHoweHUe HeonpenenéHHocTeit IeiiseHbepra. BonHoBas doyHKUMS 1 ee oU3NYECKUiA CMbICTT.
Ycnosus perynspHoCTu.

YpaeHeHve WpennHrepa:ctaumoHapHoe 1 HecTaHunoHapHoe. OAHOMEPHBI SWMK, TYHHENbHbIA 3DCDEKT, KBAHTOBbIN
ocumnnsATop.

Tema 9. dusunka atoMa n TBEpAOro Tena

Tema 9. ®dunauvka atoma 1 TBEPOOro Tena

KBaHTOBas Teopus atoma.

Moctynatel Bopa. OnbiT ®paHka u Nepua. ATom Bogopoa no bopy: craunoHapHbie 0pbuTbl, SHEPrns, CNEKTP
n3nyyeHns. ATOM BOLOpOAA B KBAHTOBOW MeXaHuKke: KBAHTOBbIE YMCa, CNEKTP U3fyyeHus, npasuna otbéopa, CrvH
anekTpoHa. PepMuoHbl 1 6030HbI. MpuHUMN Maynu. Mepuoanyeckas cuctema anemeHToB MeHoeneesa.

Tema 10. ®n3suka sppa U aneMeHTapHbIX YacTul,

Tema 10. dusunka s4pa v SNeMeHTapHbIX YacTuL,

Sopo atoma. dnemMeHTapHble YacTuLbl.

Xapaktepuctukn aapa. OHeprus ceasum sapa. Mogenn agpa. PagnoaktmeHoe uanydyeHme v ero suabl. Peakuun
heneHns n cnHTesa saep. Yetbipe Tuna doyHoameHTanbHbIX B3aMOOENCTBUNA SNEMEHTaPHbIX YacTul. AHTMYACTULbI.
Knaccundomkauns anemeHTapHbIx 4acTuu. ['mnotesa o kBapkax.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4aolmxcs BbINOMHAETCS MO 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro ydacTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT yHeOHYI0, Hay4HYIO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.
OpraHnsauus camocTosTenbHol paboTbl 06y4arolWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa3oBaTebHBIMU PECYpcamMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpPXOeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apCTBeHHOr0 aBTOHOMHOMO 06pasoBaTebHOM0 y4pexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBomkCcKoro) doeaepansHOro yHmBepcuteTa

Bpybnesckas I'. B. ®uauka. MNpakTmkym [DnekTpoHHbI pecypc]: yuebHoe nocobue / . B. Bpybnesckasi, U. A.
MoH4yapeHko, A. B. MnbtowoHok. ? Mockea: MHPPA-M, 2012. ? 286 c. ? ISBN 978-5-16-005340-0. -
http://znanium.com/go.php?id=252334

WnbtowoHok A. B. durauka [SnekTpoHHbIl pecypc]: yiebHoe nocobue / A. B. MnbtowoHok, M. B. Actaxos, L. A.
NoH4apeHko. ? Mocksa : MIHDPA-M, 2013. ? 600 c. - (Bbicwee obpasoeaHue). ? ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

Casenbes W. B. Kypc o6wein donamkn [SnekTpoHHbI pecypc]: yuebHuk B 3 Tomax / U. B. Casenbes. ? CaHkT-[NeTepbypr:
Nanb, 2011. - T.3. KBaHToBas onTmka. AToMHas counsnka. dPusmka teepgoro tena. ? 318 c. - ISBN 978-5-8114-0632-6. -
http://e.lanbook.com/view/book/2038

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUUMNIMHE (MOAYNIO)

6.1 MepeyeHb KOMMNETEHLUNA C YKa3aHUEM 3TanoB ux popMupoBaHuUs B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOMN
nporpaMMbl U OOPM KOHTPOJISI UX OCBOEHUS

am PAEKTPOHHBH
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dopma KOHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 2
TeKyLLMI KOHTPO/Ib
1. dunsnyeckme 0CHOBbI MEXAHUKMN.
KoHTponbHas
1 p§6o$§ a Or1K-1 2. MexaHuyeckue konebaHns U BONHbI
3. MonekynsipHas pusmka v TepmoamHammka
1. dun3nyeckre OCHOBbI MEXAHUKMN.
2 |YcTHbI onpoc Or1K-1 2. MexaHuyeckune konebaHuns 1 BONHbI
3. MonekynsipHas pusvka n TepmoamHammka
3auer OK-7, OIK-1
CemecTp 3
TeKyLL M KOHTPOIIb
4. OnekTpocTatuka u aneKTprUYecKmin ToK
5. OnekTpoanHammka
6. OnekTpoMarHuTHole konebaHus 1 BOMHbI
1 NabopatopHbie OrK-1 7. BonHoBas 1 KBaHTOBas onTuka
paboTbl y
8. OCHOBbI KBAHTOBOW MEXaHMWKU
9. dusmka aToma u TBEpOOro Tena
10. dursmka s4pa 1 SNEMEHTAPHbIX YacTuL,
4. dnekTpocTatuka u anekTpu4eckmin ToK
KoHTponbHas
2 26022" a OrlK-1 5. OnekTpoanHammka
P 6. DnekTpoMarHUTHble KonebaHus 1 BOMHbI
7. BonHoBas v kBaHTOBas onTuka
3 KoHTponbHas OMK-1 8. OCHOBbI KBAHTOBOW MEXaHMKU
paboTa 9. duamka aToma u TBEpAOro Tena
10. dursmka s4pa 1 SNEMEHTaPHbIX YacTuL,
Ok3ameH OK-7, OlK-1

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUMi Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

lMpooemoHcTpupoBaH
BbICOKMWIA YpOBEHb
BnaneHnsa MmaTepunasnom.
MposiBneHsbl
NpeBoCXoAHble
CnocobHOCTM
NPUMEHSTb 3HAHNS W
YMEHUS K BbIMOJIHEHUIO
KOHKPEeTHbIX 3a0aHui.

3agaHui.
MpucyTtcTeytoT
He3HaynTenbHble
ownbKu.
MpoaemoHcTpuposaH
XOPOLLUNA ypOBEHb
BNafeHus Mateprasnom.
lMposiBneHbl cpegHue
cnocobHocTy
NPUMEHSTb 3HAHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 3a4aHui.

MpucytcTayioT
CepbEésHble owmnbKu.
MNpoaemMoHcTprpoBaH
Y. OOBNETBOPUTESNbHbIN
YypOBEHb BNafeHNs
mMarepuanom.
MNposiBneHbl HU3KMe
CnocobHOCTM
NPUMEHSTb 3HaHUS 1
YMEHWS K BbINOMHEHWIO
KOHKPETHbIX 3a4aHuin.

MpoaemoHcTpupoBaH
Hey,00BNEeTBOPUTESbHbIN
YPOBEHb BnageHus
MaTepvasnoMm.
MposiBneHsl
He[ocTaTo4Hble
cnocobHoCTM
NPUMEHSATb 3HAHNS U
YMEHUS K BbIMOJTHEHNIO
KOHKPETHbIX 3a4aHWIA.

Kputepum
®opma OLeHUBaHUS 3ran
KOHTpoOns
OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 2
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[paBuibHO BbiNONHEHA (3anaHus BbiMOAHEHbl  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. bonblias 4acTb 6onee 4eM HaMoNnoBMHyY. |[MEHee YeM HaronoBuHy.| 1
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KOHKPETHbIX 3a8aHuIA.

cnocobHocTy
NMPUMEHSITb 3HaHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 3a0aHui.

NPUMEHSATb 3HAHNSA 1
YMEHUA K BbINOIHEHUIO
KOHKPETHbIX 3a0aHuA.

YMEHUA K BbIMOSTHEHNIO
KOHKPETHbIX 3a8aHui.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.
3auTteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
I'IpG,ElCTOHLI.lGVI pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpaMMoit JUCLMMNAMHBL.  |cnocobeH NPOaONXUTL 0ByYeHne nnu
NPUCTYNUTb MO OKOHYaHUM YHMUBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnmHe.
Cemectp 3
TeKyL i KOHTPONb
Na6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl MEeTOLbl MICNOMNb30BaHbI |METOAbl NCMONb30BaHbl (METOAbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHO. MNposBneHa |8 OCHOBHOM MpPaBuMbHO. [MCNONb30BaHbI HenpasuWbHO.
npesocxoaHas lMposBneHa xopowas  |npaeunbHo. lNpossneHa |[possneHa
TeopeTuyeckas TeopeTmyeckas yoOBNeTBOpUTENbHAS  [HEYLOBNEeTBOPUTENbHAS
noaroToBka. NMOAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKA.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMblie HABbIKY
ocBOeHbl. Pesynbtar  |ocBoeHbl. Pe3ynbTar N YMEHUS 4ACTUYHO N YMEHNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
NONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ YaCTUYHO He COOTBETCTBYeT €€
uensim. uensm. COOTBETCTBYET eé Lensm.
uensm.
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBunbHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 2
MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKWI YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOoBNEeTBOPUTENbHbIN| 3
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMOHCTPMPOBaH  [ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOPOLMNA YypOBEHb marepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

CemecTtp 2

TekyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 1, 2, 3

MpvMep 3anaHns Ha KOHTPONbHYO paboTy

1. lNonoxeHwe MatepuanbHOM TOYKW B AEKAPTOBbIX KOOPANHATAX 3a0aH0 ypaBHEHNEM

r = 4 ex+2t ey+ 2t2 ez (M) . YpaBHeHME TpaekTopun Tena B UMeeT BUL...

2. MatepwmanbHas To4ka ABMXETCS Mo OKpPYyXHocTn pagmyca R= 800 cm ¢ BospacTatouein ckopocTbio V= 2t M/c MNonHoe
YCKOPEHMe ToUYKM Yepesd 2 CEeKyHObl OT Hayana ABUXEHUS YUCNIEHHO PaBHo...

3. Teno, paBHOMEPHO BpaLascCh C yrioBON CKOPOCTbIO w = 4 paf/C MO OKPY>XXHOCTM pagmnyca SCM NMEET yrnoBoe
YCKOPEHWUe...

4. Vimnynbc Tena maccomn 50 Kkr, netawero co CkopocTblo 720 M/MUH YNCNIEHHO PaBEH...

5. Ban paguycom 5 cm, Mmaccoin40. Kr Bpaliaetcs BOKPyr cBoern ocu. Ecnv cyMMapHbIii MOMEHT BHELLHWX CUN paBeH
YnUCNeHHo 2 H.M ,To yrnoBoe yCKopeHue Bana pasHo...

6. [lBa ManeHbkmx wapa maccamm m1 =5 r n m2= 55 r 3akpenneHbl HA TOHKOM HEBECOMOM CTEPXHE ASIMHON 40 CM.
MoMeHT nHepumn cucteMbl oTHocuTenbHo ocn OO' paseH...

7. Monbiih umnuuap maccoi 10 kr 1 panmycom 5¢m katutcs 6e3 Npockanb3biBAHUS MO FOPU3OHTANbHOW NOBEPXHOCTM CO
CKOpPOCTbto 2 M/c. OTHOWEHME ero KNHETUYECKOW SHEePrumM NOCTynaTenbHOro ABMXEHUS LeHTpa Macc K KMHETUYeCKOM
SHEepruy BpalweHns pasHo?

8. Mpwu HopManbHbIX ycnoeusx 3 mons O2 3aHMMatoT 06beM paBHbIA?

9. NameHeHne Temnepatypbl Ha 50K rasa renmsa Macco 4r U3MEHsIeT ero BHyTPEHHIO SHEPruto Ha... (ra3 cymrtatb
naoeanbHbIM)

10. Ecnmn 2 monst CO2 pacumpstoTtest B 2,7 pasa npw noctosiHHo Temnepatype T=300 K, To paboTta pacwupeHus rasa
pasHa...

2. YCTHbIN onpoc

Tembl 1,2, 3

OCHOBbI KUHEMATMKM.

1. TpaekTopus. [NepemewweHme.CkopocTb. CKOPOCTb B eKapTOBOM CMCTEME KOOpPAMHAT.
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2. Ckopoctb. CpegHsas ckopocTb. MNpoiaeHHbIA NyTh.

3. YckopeHue. YckopeHme B 0eKapToOBOW CUCTEME KOOPAMHAT.

4. Yron nosopoTta. YrnoBas ckopocTb. CBA3b NMHEWHOW 1 YrNOBOW CKOPOCTW. YINOBOE YCKOPEHME.
OCHOBbI AMHAMUKW.

5. ImHammka MmaTepuranbHoi To4kn. 3akoHbl HbtoToHa.

6. dunHamuka tBepaoro Tena. LleHtp macc.

7. 3aKoH OBMXEHMS LieHTpa Macc.

3aKOHbl COXpaHEHNS1 B MEXaHUKe.

8. PaboTa B MexaHuke.

9. KuHeTnyeckas n noteHuuanbHas aHepruu.

MexaHwvka TBepLoro Tena.

10. OCHOBHOE ypaBHEHMNE OUHAMKKM BpalaTenbHOro ABMXEHUS TBEPAOro Tefia OTHOCUTENbHO HEMOABUXHOW TOYKM .
11. MOMEHT Cubl, MOMEHT UMMYNbCa, MOMEHT MHepumun. KuHeTnyeckas sHeprus spalarolerocs tena.
12. 3akoHbl CoXpaHeHns (UMNynbca, SHEPTM, MOMEHTA MMNYNbCA).

Penatusmcrckas mexaHuka

13. MocTynatbl DiiHWTElHA. MNpeobpa3oBaHus koopanHart JlopeHua.

14. B3ammocBA3b MaccChbl 1 SHEPrnv B PENSTUBUCTCKOW MEXAHUKE.

MexaHunyeckne konebaHusi.

15. CBo60HblE rapMoHM4eckne konebaHmsi

16. 3aTyxatowmne mexaHn4eckne konebaHms

MexaHuyeckne BOMHbI.

17. YpaBHeHve BOMHbI.

18. OHeprvs BOMHLI.

MKT npoeanbHoro rasa.

19. OCHOBHOE ypaBHEHWNE MONEKYNSPHO-KUHETUYECKON TEOPUN.

20. 3aKkoH pacnpegeneHus MONekyn no ckopocTam (pacnpeneneHvne Makceenna).

21. PacnpeneneHune BonbumaHna. BapomeTpuyeckas goopmyna.

OcHOoBbI TEPMOAVHAMYKM.

22. BHyTpeHHsist sHeprusi. Tennota n paboTta B TePMOLMHAMUKE.

23. [NepBoe Ha4yano TEPMOANHAMUKIN 1 €ro MPUMEHEHNE K N30XOPUYECKOMY MpoLeccy.
24. MNepBoe Ha4ano TepMoOANHaAMUKM 1 ero MpUMEHeHNe K n30b6apnyeckomy nNpoLeccy.
25. lNepBoe Ha4ano TEPMOANHAMUKM U €r0 MPUMEHEHUNE K U30TEPMNYECKOMY NPOLLECCY.
26. [NepBoe Hayano TeEPMOAMHAMUKU 1 €F0 NMPUMEHEHMWE K aanabdaTtnyeckomy npoLeccy.
27. OhpekTuBHbIA auameTp. CpeaHsas onvHa cBobonHoro npobera Moneky.

28. SlBneHue onudpdpysnm. 3akoH duka.

29. SlBneHune TennonpoBogHoCTU. 3akoH Dypbe.

30. SlBneHune BHyTPEHHEro TPEHUSI.

31. Kpyrosbie npoueccsl. K.IN.[. TennoBoi 1 XonoauibHON MallvHbI.

32. LUukn KapHo. K.IN. 4. umkna KapHo.

32. NpuseneHHasa Tennota. YpasHeHue Knaysunyca.

33. OHTponus. CeoNCTBA SHTPOMUU.

34. SHTpONUS noeanbHOro rasa.

35. Bropoe Havano TepmMoanHamuKku.

3auert

Bonpochl k 3averty:

OCHOBbI KUHEMATMKM.

1. TpaekTopus. MNMepemewieHne.CkopocTb. CKOPOCTb B AEKAPTOBOW CUCTEME KOOPAMHAT.
2. CkopocTb. CKOpOCTb B MONSIPHOIR cucteMe KoopamHart.

3. Ckopoctb. CpeaHsasa ckopocTb. MNpoiaeHHbIN NyThb.

4. YckopeHue. YCKopeHve B [ekapTOBOM CUCTEME KOOPAUHAT.

5. YckopeHue. YckopeHne B CUCTEME KOOPAMHAT, CBA3aHHOW C ABVXYLWENCS TOUYKON.

6. Yron nosoporta. Yrnoeasi ckopocTtb. CBA3b NMMHENHOW 1 YrioBO CKOPOCTU. YTOBOE YCKOPEHUE.
OCHOBbI AMHAMUKW.

7. OnHammka maTepuranbHOi ToHKKU. 3akoHbl HbloToHa.

8. [ImHamumka TBepporo Tena. LieHTp macc.

9. 3aKOH OBMXEHWS LeHTpa Macc.

3aKOoHbI COXpPaHEHNS B MEXAHUKE.

10. PaboTa B MexaHuke.

11. KnHeTnyeckas n noteHumanbHas aHeprum.
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MexaHuka TBEpOOro tena.

12. OCHOBHOE ypaBHEHMNE OUHAMKKM BpalLaTENbHOrO ABMXEHUS TBEPAOro Tefla OTHOCUTENbHO HEMOOBUXHOW TOYKM .
13. OCHOBHOE ypaBHEHMNE OMHAMKKM BPaLLATENBHOrO ABUXEHMS TBEPOOr0 TeNa OTHOCUTENBbHO HEMOABUXHOWN OCK.
14. MOMEHT Cuibl, MOMEHT UMMYNbca, MOMEHT MHepumn. KuHeTnyeckas sHeprus spalarowerocs tena.
15. 3akoHbl COXpaHeHns (UMNynbca, SHEPrMM, MOMEHTa MMNyNbCa).

PenatmBmctckas mexaHuka.

16. MpeobpasoBaHus koopavHat Manunes. MpuHUMN oTHocKTenbHOCTU Manunes

17. MocTynatbl SiHwTelHa. MpeobpasoBaHus koopauHart JlopeHua.

18. InnHa 1 NPOMeXyTOK BPEMEHW B PENSITUBUCTCKOM MEXaHUKE.

19. MNoHATME OLHOBPEMEHHOCTU B PENATUBUCTCKON MEXAHMKE.

20. PensatmBmncTCKuiA 3aKOH CNOXEHNS CKOPOCTENR.

21. OCHOBbI PENATUBNCTCKON OAUHAMMKMN.

22. B3anMoCBSA3b MaCChl U 3HEPTMMN B PENATUBUCTCKON MEXAHUKE.

MexaHunyeckne konebaHusi.

23. CBoboHbIEe rapMoHUYeckmne konebaHms

24. 3aTyxawowme MexaHnyeckne konebaHms

25. BblHy>X1eHHble MexaHu4Yeckne konebaHums

MexaHunyeckne BONHbI.

26. [MpononbHble 1 NonepeYyHble BOMHbI

27. YpaBHeHVe BOSHbI.

28. ®as3oBas CKOPOCTb BOMHbI

29. OHeprus BonHbl.CTOS4ME BOMHbI.

MKT naeanbHoro rasa.

30. Cratmctuyecknii 1 TepMOANHAMNYECKUIA METOObI NCCNEeN0BaHUS.

31. OcHoBHOE ypaBHEHWE MONEKYNSPHO-KMHETNYECKO Teopun (BbIBOL,).

32. CpenHekBanpaTnyHas ckopocTb. PU3NYECKNIA CMbICT TEPMOLNHAMNYECKON TeMnepartypbl.

33. Yucno cteneHelh cBoboabl MONekyn. 3aKkOH PABHOMEPHOrO pacnpeneneHmns SHEPrMM Mo YMcnam cTeneHein caobob
MOnEeKy.

34. 3aKkoH pacnpeneneHus MONekyn no CKopocTaMm (pacnpeneneHvne Makceenna).

35. PacnpegneneHue BonbumaHa. BapomeTpryeckas goopmyna.

OcHOBbI TEPMOANHAMMKM.

36. BHyTpeHHsIs aHeprus. Tennota u paboTta B TepMoaMHAMUKE.

37. lNepBoe HaYyano TEPMOAUHAMUKI 1 Er0 MPUMEHEHNE K N30XOPUYECKOMY MPOLECCY.

38. [NepBoe Hayano TepPMOAMHAMIKKU 1 €r0 NMPUMEHEHWE K n3obapuyeckomy npoueccy. drusnyecknii cMbich
YHUBepCcanbHON ra3oBON MOCTOSHHON.

39. lNepBoe Ha4yano TEPMOANHAMMKM N €r0 MPUMEHEHNE K U30TEPMNYECKOMY NPOLLECCY.

40. MNMepBoe Ha4ano TepMOANHAMUKM 1 €rO NPUMEHeHWe K aanabaTtmyeckomy npoLeccy.

41. SppekTmBHbIA anameTp. CpenHsis anvHa ceoboaHoro npobera Monekyn. Bpems penakcaumm.
42. SlBneHune ondpdpysnn. 3akoH Puka.

43. SlBneHne TennonpoBo4HOCTM. 3akoH Pypbe.

44. $lBneHne BHYTPEHHEro TpeHus.

45. Kpyroeble npouecchbl. K.IM. . Tennosoi 1 XonoannbHOW MalUnHbI.

46. Uukn KapHo. K.IM. 4. umkna KapHo (BbiBOL).

47. lNepBas n sTopas Teopema KapHo. TepmoamHammyeckas wkana remneparyp.

48. lNpuseneHHasa Tennota. YpasHeHue Knayauyca.

49. OHTponus. CeoncTea SHTPOMUU.

50. SHTpONUS noeanbHOro rasa.

51. Bropoe Havano TepmMoanHamuKku.

52. CtatmcTuyecknic CMbICN BTOPOro Havana TepMOAMHaMUKN.

53. YpasHeHue BaH-pep-Baanbca. MNonpaekn BaH-gep-Baanbca.

Cemectp 3

TeKyLLMit KOHTPONb

1. NTabopaTtopHbie paboTbl

Tembl 4,5,6,7,8,9, 10

NabopatopHas pabota €1. O6paboTka pe3ynbTaToB U3MEPEHU PUINYECKUX BENNHYMH.

NabopatopHas paboTta €2 V3y4eHune pacnpeneneHns MarHUTHOro Nonsi BAOMb OCY CoNeHouaa.

NabopaTopHas paboTta €3. OnpeneneHne ropn3oHTaNbHOV COCTABNSAIOWENR MarHUTHON UHAYKLUMU MAarHWTHOTO Mons
3emnn.

NabopatopHas paboTa €4. N3ydeHne 3atyxatrowmx konebaHuii.

NabopatopHas paboTa €5. N3ydeHne cobCTBEHHbIX KonebaHuii CTPYHBI.
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NabopatopHas paboTa €6. N3ydeHne andgopakuum ceeta.

Na6opatopHas paboTa €7. N3y4yeHne 3aKOHOB TEMNOBOIr0 U3Ny4YeHMSI.

NabopatopHas paboTa €8. N3ydeHune aBneHns BHeWHero ghotoadhdpekTa.

NabopaTtopHas paboTa €9. SkcnepuMeHTanbHoe NoATBEPXAeHNe nocTynaTtos bopa.

NabopartopHas pabota €10. IamepeHne CKOPOCTM CBETA C MOMOLLLIO TA3EPHOIO CEHCOPA LBUXEHNS.

2. KoHTponbHas pabora

Tembl 4,5, 6

Mpumepbl 3a8aHniA:

3apnadya 1. Tpu oamHakosbix nonoxuTenbHbix 3apsna Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWNHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi otpuuatenbHblii 3apsn Q4 Hy>XXHO MOMECTUTb B LLEHTPE TPEYronbHWKa, YToObl cuna npuTsXeHus ¢
€ro CTOPOHbl ypaBHOBECWNA CWMbl B3AMMHOMO OTTaNKMBaHUS 3apsiA0oB, HAXOASINXCS B BEPLUMHAX?

3apaya 2. MNonoxutenbHble 3apagbl Q1=3 mkKn n Q2=20 HKn Haxogatcs B BakyyMe Ha pacctosHum r1=1,5 m gpyr ot
npyra. OnpegenvTb paboTty A', KOTOPYIO HaOO COBEPLWMNTb, 4TOOLI CONM3NTL 3apsabl 00 PacCTosHMS r2=1 M.

3apgaya 3. OnekTpuyeckoe none co3gaHo AByMs TodeyHbiMm 3apsagamu: Q1=30 HKn n Q2=-10 HKn. PacctosHne d mexay
3apsaamu pasHo 20 cM. OnpenennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HaxoaswWwencs Ha paccTosHUN
r1=15 cM OT NepBoro 1 Ha paccTosHUK r2=10 CM OT BTOPOro 3apsa0s..

3apava 4. lNoteHuunomeTp ¢ conpotmeneHnem R=100 OmM noakntoueH K MCTo4HuKy Toka, SC & koToporo pasHa 150 B n
BHyTpeHHee conpoTueneHune r=50 OM. OnpenennTb NokasaHue BoNbTMETPA C conpoTueneHnem Re=500 Om,
COEMHEHHOrO NMPOBOLHUKOM C OLHOW U3 KEMM NOTEHLMOMETPA U NOABUXHbBIM KOHTAKTOM C CEpeanHoi 0B6MOTKM
noteHuuomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXLY TEMM Xe TOYKaMM NOTEHUMOMETPA NPY OTKIOYEHHOM
BONbTMETpE?

3apauva 5. o ToHKOMy NpoBoasuwemy Konbly paguycom R=10 cM Tedet 1ok 1=80 A. Hantn MarHuTHyto nHaoykumio B B
To4yke A, paBHOYLANEHHON OT BCEX TOYEK KOMbLA Ha paccTogHune r=20 CM.

3apaya 6. Ha anekTpoH B anekTpocTatu4eckom none gencrteyet cuna F. Halitm HanpsxeHHocTb atoro nons E (8 MB/m).

3apava 7. KongeHcatop emkocTblo C paspsixaetcs yepes conpoTtusneHue R. Haitn Bpems T (B ¢), 4epes koTopoe
3apsan KoHaeHcaTopa yMeHbWwuTCca B € = 2,72 pasa.

3apaya 8. CornacHo Knaccu4eckon Teopun aneKTponpoBOLHOCT MeTannos 1 atoM gaet 1 3f1eKTPOH NPOBOAMMOCTMW.
Haritn yncno ceoboaHbix anekTpoHoB N B 3afaHHOM obbeme V antoMuHus. MNoTHOCTb antoMnHNUS paBHa p = 2700 Kr/M3,
MONspHas Macca antomMmHms pasHa M = 27.10-3 kr/mone.

3agaya 9. B Bo3ayxe HanpsiXXeHHOCTb MarHUTHOro Nons pasHa H. HaiTtn nHaykumio marHntHoro nons B (B Tn) B Hewm.
H=100 kA/M.

3apava 10. AMNANTYAbl HANPSXEHHOCTEN 3NEKTPMUYECKOr0 U MarHUTHOrO NOME B aNeKTPOMArHUTHON BOoNHe paBHbl EO un
HO, cooTBeTCTBEHHO. HaliTn MakcMManbHyto NNOTHOCTb MOTOKA SHEPTUU S.

3. KoHTponbHas pabora

Tembl 7, 8,9, 10

Mprmepbl 3apaHunii:

3anaya 1. AMnnutyabl konebaHuii 0T nepBbIX YeTblipex 30H PpeHens B Touke P B yCNOBHbIX eanHuuax pasHbl A1, A2, A3,
A4, COOTBETCTBEHHO. HaliTn pe3ynbTupyioLLyto amMnamTyny B Touke P, korga oTKpbITbl KOHKPETHBIE 30HbI.

3apava 2. Hantum aHepruio dootoHa € (B [1X) AN SNeKTpOMarHUTHOrO U3ny4eHns ¢ LMKINYECKOoM 4YacToTon w.

3apgaya 3. Haintn kpyroByto 4acToTy nanyyeHns w no goopmyne Banbmepa ana X nuHum cepun Y. Homep nuHum pacTeT €
POCTOM 4acTOTbl N3NYyHEHUS.

3apava 4. Hanti umnynbc p yactuubl ¢ ANnHOM BONHbI ae-bpoiinsa AB.

3apaya 5. Onpenenntb YNCNO NPOTOHOB B S4pE dNeMeHTa.

3agadya 6. Ha ToncTyio CTEKNAHHYIO MNACTUHKY, NOKPbITYIO 04eHb TOHKOW NAEHKON, nokasaTenb NpenoMneHns n2
BeLeCcTBa KOTOPON paseH 1,4, nagaeT HOPManbHO NapannenbHblid My4OK MOHOXpoMaTuyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblii CBET MakcumanbHo ocnabneH BcnencTene uHtepdepeHummn. Onpenenntb TONWMHY d NNEHKN.

3apaya 7. Ha wenb wnpuHoit a=0,1 MM HOpManbHO NafaeT napannesfbHbli Ny4ok CBeTa OT MOHOXPOMAaTn4eckoro
nctoyHuka (A=0,6 mkm). OnpenennTb WNPKHY | LEHTPANLHOrO MakCcMMyMa B AMOPaKLMOHHOW KapTUHE, NPOeLnpyemMon ¢
MOMOLUbIO NINH3bI, HAX0ASWeNCa HeNOCPeACTBEHHO 32 Wenblo, Ha 9KpaH, OTCTOSIWMIA OT IMH3bl HA PaccTosHUN L=1 Mm.
3apgadya 8. CteneHb nonspusaummn P yactuyiHo-nonsaprnsosaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MaKCMMasnibHas MHTEHCMBHOCTb CBETA, MPOMNYCKaeMoro Yepes aHannaartop, 0T MUHUMaNnbHON?

3anaya 9. C noeepxHOCTU caxu nnowanbto S=2 cM2 npu Temnepatype T=400 K 3a Bpems t=5 MWUH n3ny4aetca aHeprus
W=83 [Ix. Onpenenntb KO3ONLNEHT TEMNOBOrO U3MNYYEHNS € CaAXMN.

3apgadya 10. [1ea CTOYHMKA M3Ny4atoT CBET C ANNHON BOMHbLI 375HM 1 750 HM. HaiT OTHOWEHWE MMNynbCOB (DOTOHOB,
n3ny4aembix NEPBbIM Y BTOPbIM NCTOYHNKOM.

Ok3ameH

Bonpochbl kK aKk3ameHy:

1. OnekTpmyeckoe none B Bakyyme. 3aKOH coxpaHeHus 3apsaa. 3akoH KynoHa. HanpsxeHHOCTb 1 noTeHumnan
anekTpocTaTmyeckoro nons. MpuHumMn cynepno3numm nonei.

2. OnekTpuyeckuii aunonb. Pacyet nonsa ounons.

3. Teopema OcTporpagnckoro-lraycca n ee NpMMEHEHME K BbIYUCTIEHNIO HAMPSAXEHHOCTN MNONS OT PasHbiX Ten.

4. dnekTpuyeckoe none B AmanekTpukax. [NonspHele n HenonsipHble Monekynbl. JJunonb BO BHEWHEM O4HOPOAHOM
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3NEKTPUYECKOM rorne.

5. MNonsipm3auns oUanekTprKoB: OpUeHTaLMOHHas 1 aedopmaumoHHas. Bektop nonspusauunn. Cea3b Mexay
NMOBEPXHOCTHOW NAIOTHOCTbIO CBA3AHHbIX 3apS40B M BEKTOPOM Nonsapmaauunu.

6. HanpsaxeHHocTb nons B auanekTpuke. Teopema ["aycca onsg nons B oUanekTpuke.

7. MNpoBoaHuKM B anekTpocTaTnyeckom none. PacnpeneneHune 3apsnos B NPOBOAHMKAX (BHYTPM NMPOBOAHMKA U HA €ro
NMOBEPXHOCTN).

8. SnekTpoeMkocTb NPoBOAHNKOB. KoHaeHcaTopbl. CoefMHEHNe KOHAEHCATOPOB.

9. DHeprus aNekTpNYecKoro nNons. SHePrus CUCTEMbI TOYEYHbIX 3apsa0B, 3apPSXEHHOr0 NPOBOAHMKA.

10. [OCTOAHHBIV 3NEKTPUYHECKUNIA TOK, Er0 XapaKTEePUCTUKMN 1 YCNIOBUS CYLLECTBOBAHMS.

11. MNocTosHHBIN anekTpunyeckuin Tok. 3akoH Oma ans uenun. 3akoH Oma B audpdpepeHumansHoii opme.

12. OneKkTponNpoOBOAHOCTb METANNOB. SKCNEPUMEHTaNbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbI TOKA B MeTannax.

13. Knaccmnyeckas Teopms anekTponpoBOAHOCTM MeTanioB. Beioa 3akoHoB Oma 1 BugemaHa-PpaHua 13 anekTpoHHOM
Teopumn. TPpyLHOCTU KNACCUYECKOR TEOPUN MPOBOAMMOCTM.

14. MarHutHoe none B Bakyyme. 3akoH buo-Casapa-Jlannaca n ero npumeHeHvne ons pacyera MarHUTHOro nons NPsSMoro
TOKA.

15. 3akoH buo-Caeapa-Jlannaca v ero npuMeHeHve s pacyeTa MarHUTHOrO Nons B LEHTPE KPYroBOro Toka.
16. MarHuTHoe none AsmXyllerocs sapsna.

17. 3akoH Amnepa. [eicTBre MarHUTHOro MO Ha OBUXYLWMIACA 3apaa.

18. [IBuxeHne 3apsXeHHbIX YacTuL, B MarHUTHOM Mnone.

19. Yckoputenu 3apsxeHHblx yactuy,. LIMknoTpoH.

20. SchbpekT Xonna.

21. 3aKOH MOMHOro ToKa A4/ MarHUTHOrO MONs B BakyyMme.

22. MarHuTHOe none coneHouga n Topounaa.

23. PaboTa no nepeMmeLLeHmnio NPoBOAHMKA 1 KOHTYpa C TOKOM B MarHUTHOM Mone.

24. MarHuTHOe none B BewecTtse. MarHWTHbIE MOMEHTbI aTOMOB 1 3NIEKTPOHOB.

25. lna n napa MarHeTu3Mm.

26. HamarHnyeHHocTb. MarHMTHOe none B BEWECTBE.

27. 3aKOH MOMHOro TOKa A/11 MarHUTHOrO NONS B BELECTBE.

28. ®eppomarHeTMkn, UX CBOMCTBA 1 MX NpMpoaa.

29.0CHOBbI TEOPUW SNEKTPOMArHUTHOrO MONSI.

30. OnekTpomMarHuTHas nHaykums. OnbiTel @apanes. MNpasuno JleHua.

31. OnekTpomarHuTHas nHaykums. Beisog 90C nHayKLUMN N3 3NEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.
32. NInoykTnBHOCTb KOHTYpa. CamonHaykuus. BaanmHas nHaoykums.

33. DHeprus MarHNTHOro nons.

34. Buxpesoe anekTpuyeckoe none.

35. Tok cmeleHuns.

36. YpasHeHve Makcsenna v nx aHanms

37. 9nekTpuyeckuii konedaTenbHblil KOHTYP. CBOBOAHbIE 9NEKTPOMArHUTHbIE KonebaHus.
38. AnekTpunyeckuii konedaTenbHbln KOHTYP. CBOBOOHbIE 3aTyXalowWme 31eKTPOMarHUTHbIe konebaHus.
39. OnekTpnyeckuii konedaTenbHblil KOHTYP. BbIHYy>XAeHHbIE 3NEeKTPOMarHNTHbIE KonebaHus.
40. CporicTBa 3NeKTPOMArHNTHbIX CBOWCTB

41. SHeprus anekTpPoOMarH1THbIX BOJH.

42. N3ny4yeHne anekTpu4ecKoro gmnons.

43. Wikana anekTpoMarHUTHbIX BOSTH.

44. PacnpocTtpaHeHve cBeTa Yepea rpaHuly OByx Cpea.

45. NHTepdhbepeHumns ceeTa.

46. KorepeHTHOCTb 1 MOHOXPOMaTUYHOCTb.

47. Ycnosue nHTepepeHLMOHHOro MakcMumMymMa u MUHUMyMa.

48. NHTepdbepeHLms cBeTa. PacueTt nHTepdEPEHUNOHHON KapTUHbI OT ABYX UCTOYHUKOB.
49. HTephbepeHuns ceeta B TOHKMX NIEHKAX.

50. Oudppakuus ceeta. MpuHumn MNonreHca-dpeHens.

51. MeTogn 30H ®peHens.

52. Nudppakums PpeHens Ha KpyrioM OTBEPCTUM.

53. Ondopakums dpeHens Ha KpyrioM gucke.

54. Oudppakuns dpayHropepa Ha ONPpakUMOHHON peeTke.

55. Nndppakuma Ha NpocTpaHCTBEHHON peweTke. Dopmyna Bynbdha- Bparra.

56. [lucnepcus ceeta. ONeKTPOHHas Teopus ancnepcumn ceeta.

57. Monspusaumsa ceeta.

58. CteneHb nongapmsauuu.

59. 3akoH Mantoca.

60. lBoriHoe nydenpenomneHuve. VickyccTBeHHas ontudeckas aHu3oTponms.
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61. TennoBoe n3ny4eHne n ero xapakTepucTnkn. 3akoH Knpxroda.

62. 3akoH CtedpaHa-bonbumaHa. 3akoH cMmelweHns BuHa.

63. 'vnoTesa lNMnaHka. ®opmyna NnaHka.

64. doToahdekT. 3akoHbl hoToahdPeKTa.

65. YpaBHeHue SiiHWTenHa Ans BHeWHero gootoadodekTa.

66. OnbiTol Jlebenesa. [asneHue ceeTa.

67. BonHoBoe 06bsicCHEHNE AaBNeHNs cBeTa.

68. KBaHTOBOE 06 bSICHEHME NaBNEHNS CBETA.

69. OppekT KomnToHa.

70. KopnyckynsipHO-BOMHOBOW Ayannam CBOMCTB BellecTBa. dopmyna ae bponns.
71. CooTHoweHne HeonpeneneHHocTen. CneacTens M3 COOTHOWEHWNA HEONPEOENeHHOCTEN.
72. BonHoBas oyHKUMSA 1 ee CTaTUCTUYECKNIA CMbIC.

73. Obuee ypaBHeHue LpennHrepa. YpasHeHue LLpennHrepa nns craunoHapHbIX COCTOSIHWIA.
74. TIpMHUMN NPUYNHHOCTN B KBAHTOBOW MEXaHuKe.

75. CeobogHas yacTmua.

76. Yactuua B 04HOMEPHOI NPSMOYronbHOW " MOTEHUManbHON ame".

77. MNpoxoxaeHue YacTuLbl CKBO3b NoTeHLManbHbIi 6apbep. TYHHeNbHbIA 9¢0deKT.
78. KBaHTOBBI FrapMOHMYECKNIA OCLMANATOP.

KBaHTOBas Teopms atoma.

79. MoOMeHT nmnynbca B KBAHTOBOW MexaHuke

80. ATom Bogopoaa. KeaHToBble yncna.

81. OnbiT WtepHa u Nepnaxa. CnuH anekTpoHa. CNHOBOE KBAHTOBOE YUCHIO.

82. MprHUMN HEPA3INYMMOCTN TOXAECTBEHHbIX YacTul,

83. MpuHuun Maynu. PacnpeneneHne anekTpoHOB B aTOME MO COCTOSHUSM.

84. CnexTpbl atomMoB 1 Monekyn. KombrHaunoHHOe paccesiHue ceeTa.

OneMeHTbl M3NKN TBEPHOro Tena.

85. BbiHy>xaeHHOe n3anyyeHwne. MNpuHumn getanbHoro pasHosecus. dopmyna Mnaxka
86. Jlasepbl

87. OnemMeHTbl KBAHTOBOW CTATUCTUKMW.

88. PacnpegneneHue anekTpoHOB NPOBOAVMOCTM B META/IE MO SHEPTUSM Npu abCoNOTHOM Hyne. dHeprust depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHvne snekTpoHOB NPOBOAMMOCTU B METaNNe Mo 3HEpPrusmM.

89. Teopus TennoemkocTel itHWTeHa , [ebas.

90. SHepreTnyeckue 30Hbl B KpucTannax. PacnpeneneHune anekTpoHOB Mo 3HEpPreTudeckum 3oHaM. BaneHTHas 3oHa v
30Ha nposoauMoCTU. MeTannbl, AUINEKTPUKMN 1 NONYNPOBOOHUKN.

91. MonynpoBoaHunkn.CobcTBEHHAs 1 NPUMECHAs MPOBOAUMOCTb MONYNPOBOLHWKOB.

92. PaboTa Bbixofa. KoHTakTHas pasHOCTb NMOTEHLMANOB.

93. KoHTaKT 31eKTPOHHOro 1 AblPOYHOr0 NONynpPoOBOAHUKOB (P-N Mepexod) 1 ero BoMbT - aMnepHas xapakTepucTuka.
94. OCcHOBHble CBOWCTBA W CTPOEHME S4pa.

95. SHeprus cBA3w saep.

96. SloepHble cunbl.

97. PaonoaktmBHOCTb .Buabl panonoakTMBHOrO U3nydyeHmns. OneMeHTapHble 4acTuLbl.

98. YpoBeHb aneMeHTapHbIX 4acTuL.

99. dyHOameHTanbHbIE B3aMMOOENCTBUS.

6.4 MeToounueckne matepuanbl, onpeaensitoime npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpOBaHUSA KOMMETEeHLUN

B K®Y pelicteyeT HannbHO-perdTUHroBas cucteMa oLeHKM 3HaHuin obydatowmxcs. CyMMapHo no agucumnivHe (Moaynio)
MOXHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ns 3ayéra:

56 6annos 1 6onee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

[ing ak3ameHa:

86 6annos 1 bonee - "0TAMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "y0oBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaAHNA 3HAHUIA, YMEHUI, HaBbIKOB U (UN) onbiTa Ortan | KonnuectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yLuX atanbl OPMUPOBAHNSA KOMMETEHLLMIA 6annos
CemecTp 2
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos

TeKkyL i KOHTPOb

KoHTponbHas [KoHTponbHas pabota NpoBOANTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3afaHusi Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 1 40
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U ciaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoM no TeMe paboTbl, aHANUTUYECKME CMOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOBXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

YCTHbIA onpoc |YCTHbIM ONpoC NPOBOAMTCS Ha NPaKTUYeCKmX 3aHsATusx. Obyyatowmecs
BbICTYNalOT C Aoknafamul, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B 2 10
OMCKyccun, 0TBEYatoT Ha BoNpockl npenogasatens. OueHnBaeTcs ypoBeHb
LlOMallHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMINHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpockl) Nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNBIOTEPHO
gopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HAHMSI, HABbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA N PELLEHNN NPAKTUYECKNX 3a0aHWiA.

Cemectp 3
TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHO COOTBETCTBYIOWMM 060pyLoBaHNeM, 0byyatolmecs
paboThi MPOBOLSAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 40
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHoNnoruni. OLueHMBaOTCS 3HaHNe maTepuana u
YMEHWE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

KoHTponbHas [KoHTponbHas pabota NpoBOANTCS B Yackl ayAMTOpPHOM paboTsbl. Obyvatowmecs

paboTa nonyyatoT 3aJaHns Ans NPOBEepPKM YCBOEHWS NpoinaeHHoro Matepuana. Pabota 2 5
BbIMOMHSAETCS B MMCbMEHHOM Buae 1 caaéTtcs npenoaasarento. OueHnBaoTcs
BNafeHne MaTepuanom rno teme paboTbl, aHANUTUYECKNE CNOCOOHOCTW, BnageHve| 3 5

MeTodaMn, yMEeHNAa N HaBblKW, HeobxooUMble O/15 BbIMONHEHWUS 3aaHWIA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS ANCLMMNAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl BOonpochl (3anaHusl) no Bcem Temam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoBky. OLeHBaeTCs BNaaeHne MateprasnoM, ero CUCTEMHOE
OCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA NP
aHanuase NpobneMHbIX CUTyaunin U PeleHN NPaKTUYECKX 3aaaHniA.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLMN/INHBI (MOAYNS)

OcBoeHWe ancuMnanHbI (Moayns) npeanonaraeT Usy4eHne OCHOBHON 1 AONONHUTENbHOM y4ebHOW nuTepaTypbl.
NuTepaTypa MoXeT ObiTb OOCTYNHa 0byYaloWwmnMcsl B OAHOM 13 [BYX BapuaHToB (Mnbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUcTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoawuTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnnHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U3LAHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

Casenbes W.B. Kypc obweii douavku. B 5-u 1. Tom 3. MonekynsipHas couauka 1 TepMoanHamMuka [Snek-TPoHHbIR pecypc]
: y4ebHoe nocobue / U. B. Casenbes. - CaHkT-INeTepbypr : aHb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

Lpabosny K. H. dunauka [OnektpoHHbIin pecypc] / K. H. Opabosuy, B. A. Makapos. ? Mocksa: ®uamatnut, 2010. ? 539 c.
? ISBN 978-5-9221-0652-8. ? - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

WnblowoHok A. B. duauka [OnekTpoHHbIN pecypc]: yduebHoe nocobue / A. B. MnbtowoHok, M. B. Actaxos, U. A.
NoHuyapeHko. ? Mocksa : UH®PA-M, 2013. ? 600 c. ? (Boicwee obpaso-BaHue). ? ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

9. MeToguyeckue ykasaHus gisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLumm

nekumu OcylLecTBNSETCS NPOCYWNBAHUE Y KOHCMEKTUPOBAHME Nekunit. HenoHsSITHbIE MOMEHTHI OTMEYaOTCS
3apaHee.lNo OKoHYaHNKM NeKkumii 3a8atTCcst BONpocCkl npenonasarento. [loma nponssoanTcs
LeTanbHOoe N3y4YeHune nekunin n opMynMpoBKa NocnenyowWwmnx BONpoCcoB Npenosasartento.
Mpoun3BoaNTCS N3y4eHEe PEKOMEHOBAHHON NUTepaTypbl Mo TEME NEeKLIMIA.

npakTnyeckme | Metoanyeckme ykasaHus K NpoBeaeHNIO NPakTUYeCKNX 3aHATUIA No consunke.

3aHATMA 1. Ha nepBoM 3aHATMM CTyOeHTaM npennaraetcs nurepartypa u matepuanbl B 9NEKTPOHHOM BuAe Ans
noCnefyowWwero NPOBeLEHUS MPAKTUHECKUX 3AHSATUIA N1 CaMOCTOATENbHON PaboTbl.
2. Ha nocnepnytowmx 3aHATUSAX CTYOEHTbI pelatoT 3a4a4m no npeactaBneHHbIM TeMam.
3. AKTUBHOCTb CTYyOEHTOB NoowpsieTcs npenogasatensm annamm.
4. CymmapHbIin 6an, KOTOPbIA BEICTABNSETCSA CTYLEHTY 32 NPOBEAEHME NPaKTUYECKMX 3aHATUR,
cknagbiBaeTcs 13 6annos, BLICTABNEHHBIX 32 NOCELWEHNE 3aHATUI 1 aKTUBHOE y4acTue CTYAEHTOB B
NPOBELEHNWN 3AHATUIA.
MeToauyeckne ykasaHus K CaMOCTOSITENbHON paboTe CTyneHTOB
1. CTyLeHTbl U3yyaloT MeToauyeckne nocobus, HanncaHHble NPenoaaBaTensaMn Kagoenpbl (PUINKN.
2. CTyOeHTbl M3y4aloT pekoMeHO0BaHHY0 NnTepaTypy, kotopas npeacrtaeneHa B 4.10.

nabopatopHble| MeToanyeckne ykasaHns K BbINOMHEHUO NabopaTopHbIX paboT no onsmke.

paboTbl 1. Ha nepBoM 3aHSATWMM CTYAEHTLI pacnpenensoTcs B 6puranbl No 2-3 4enoseka Ans BbiNONHEHUS
nabopatopHbIx paboT, 1 UM onpenensieTcs nepeyeHb BbiNoHAEMbIX PaboT U3 NPenCcTaBNEHHOMO
Bbiwe (4.2) cnucka.
2. MNepen BbINONHEHNEM NabopaToOpPHO PaboTbl CTYAEHTbI JOMXKHbI N3Yy4nTb METOANYECKUE YKa3aHMWS
K Mony4yeHHbIM nabopatopHbiM paboTam Ansi F[PaMOTHOrO WX BbIMOMHEHMWS
3. HenocpencTeeHHO nepen BbiNOMHEHMEM NabopaTopHOi paboTbl CTYAEHTE MPOXOAST ONPOC MO
BbISICHEHUIO CTEMNEHM MX NOArOTOBIEHHOCTU K BbINOMHEHUIO NabopaTopHO paboThl C MOCNERYIOWNM
JOrMycKoM.
4. B cnyyae gonycka CTyAeHTbl , UCMOoSb3ys METOANYECKME YKa3aHUs, OMXKHbl BbIMOMHUTD
npencTaBneHHyo nabopatopHyo paboTy 1 NokasaTtb NpenoaaBaTento Nony4YeHHble
3KCrnepuMeHTanbHble AaHHbIE.
5. Cnepytowuid atan - HanucaHue oT4yeTa no gaHHoin nabopaTopHol paboTe.
6. B nanbHenweM naHHbIA OTY4ET NpeacTaBmTb NpenofasaTento N 3alnTUTb.
7. B 3aBMCUMOCTU OT 3HAHWUIA CTyeHTa NpenoaBaTtenb BuICTaBnseT 6ann 3a faHHyo paborTy.

camocTos- | [loma npom3BoauTCcs AeTanbHOe M3y4YeHUe Nekumii 1 oopMynmpoBKa NocneayoLwmx BONpocos
TenbHas npenogaeatento. Mpon3BoamMTCS N3yYeHe PEeKOMEHAOBAHHOM NMTEPATYPbl MO TEME NEKLUIA.
paboTa MN3yyatoTcs mononHUTenbHblE pasaenbl oranki, pekoMeHLyeMble npenonasarenem. MNposoautcs

aHann3 n3y4aembix OUINHECKMX 3aKOHOB. POPMYNUPYIOTCS BOMPOCHI. 3a4aBaeMbIE Ha NEKLUSX.

KOHTPONIbHAA |_|p0I/I3BO,D,I/ITC$I noaroToeka K HannMcaHumio KOHTpOﬂbHOVI paGOTbI. |_|p0I/I3BO,D,VITCFI netanbHOe N3y4yeHne
pa60Ta nekumn n hopMynmpoBka nocnenyowmx BoONpoCcoB npenoaasarternto. I'Ipomsso,umcg n3dydyeHune

peKOMeH,D,OBaHHOI7I nntepartypbl No Teme nekuun. I/I3y'-|a10Tc;| pononHuTenbHble pasgenbl OU3nKu,

pekoMeHayemble npenogaBarenem. I'Iposo,u,mc;l aHanma nayvyaeMbix oU3nN4eckmnx 3aKOHOB.

YCTHbIA onpoc | Mpon3BoaMTCS YCTHbI ONPOC CTYAEHTOB MO NPOAEHHbIM TeMaM. BbisiBnsieTcs 3HaHUE OCHOBHbIX
3aKOHOB MO U3YYeHHbIM pasgenam r3uky, NOBTOPEHWE NPoaeHHOro Mateprana. MNposoautcs B
hopMe amncckyccum u obcyxaeHns Hambonee CNOXHbIX TEOPETUHECKUX BOMPOCOB, 3aKOHOB.
Cneundrka NPUMEHEHNS 3TUX 3aKOHOB L5 PELeHUs 3a4au.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet MoaroToBka kK 3a4ety

1. O3HaKkoMNTbLCS C NepeYyHEM BOMPOCOB A/15 3a4eTa

2. BHMMaTenbHO npoYnTaTth U OCMBICINTL PEKOMEHLOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyynTb
BCE bM3n4eckne oopmysbl MO NPONAEHHBIM TEMaM

3. 3ayet no comsrke NPOXOANT B MUCbMEHHO ChOPME 1 OONXKEH comepXaTb:

- onpeneneHne OCHOBHbBIX OU3NYECKMX BEMTIMYMH (B aHANIMTUYECKOWN 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayb, Tak 1 HanpasneHue;
-cbOpMynNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANTMTUYECKOA N TEKCTOBOW OOpME); MPU 9TOM
Heobx04UMO naTb onpeneneHne UNYecknx BENUYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHAa; PUCYHOK,
MOSICHAIOWMIA OTBET Ha BOMpPOC.

5. PeweHune 3anay cHavYana cnemyet ocylwecTBuTb B 0bwem Buae (B 6yKBEHHbIX 0603HaYEHUSIX),
MONY4YNTb pacyeTHYO OOPMyNy 1 3aTEM MPOMI3BECTM YMCNEHHDbIV pacyeT B eanHunuax CU.

3K3aMeH MoaroToska K aK3aMeHy

1. O3HaKOMMTLCS C NEPEYHEM BOMPOCOB 415 9K3aMeHa

2. BHMMaTensHO NpoYnTaTth U OCMBLICTIUTL PEKOMEHO0BAHHYIO UTEpPATypy, KOHCNEKT nekunit. Belyuntb
BCe om3nyeckne oopmysibl MO NPONOEHHBIM TEMaM

3. OK3ameH No hr3nKe NPOXOAUT B MUCbMEHHOW (hOpME 1 OOMXEH CoaepXaTb:

- orpeneneHne OCHOBHBIX (PM3NYECKMX BENMYMH (B @HANNTUYHECKOW U TEKCTOBOWN (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONpPeneneHbl kKak MoLynb, Tak Y HarpaBneHue;
-OOPMYNIMPOBKY OCHOBHbIX 3aKOHOB (PU3MKU (B @aHANUTUYECKOM 1 TEKCTOBOW ChopMe); MpU 3TOM
HeobxooMMO fath ornpeneneHne OU3NHECKNX BENUYMH, BXOASAWMUX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMI OTBET Ha BONPOC

5. PeweHune 3ana4y cHavyana cnegyeT ocywecTsuTb B 0bwem Buae (B OykBEHHbIX 0603HAYEHUSAX),
NONMy4YNTb PACYETHYIO POPMYNY 1 3aTEM NPON3BECTU YUCNEHHBIV pacyeT B eguHuuax CA.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbSl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ON15 pacnedaTky pa3naaToyHbIX MaTepuanos.
MynbTuMeguiiHas ayoutopums.

KomnbioTepHbIii knacc.

CneuvannsmposaHHas nabopaTopus.

CneumannsmpoBaHHas nabopartopus.

CneuvanunsmposaHHas nabopaTopus.

12. Cpe.u,cma apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TeXHonorum, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepu AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus TekcTa u nsobpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCMNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGOPMaLUIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO 1 yuebHbIM NnaHoOM no HanpasneHuo 28.03.02
"HaHouHxeHepns"
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnune nogrotosku: 28.03.02 - HaHouHXeHepus
Mpodounb NOAroTOBKMK:

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2018

OcHoBHas nuTeparypa:

1. CaBenbes W. B. Kypc 0bweii douanku [TekcT] = A Course in general pfysics. T. 1, MexaHu-ka. MonekynsipHas cousvka:
B 3-x Tomax / W. B. CaBenbes. - CaHkT-MNeTepbypr: NaHb, 2011. - 432 ¢. 100

2. CaBenbes W. B. Kypc obweit gousmkn [TekcT]. T.2: SnekTpmyecTBo 1 MarHetnaM. BonHbl. Ontuka. - 10-e u3g., cTep.. -
CN6. : NaHb, 2008. - 496 c. : un. - (Y4yebHukn ons By3os. Cneu. nut.). - ISBN 978-5-8114-0631-9. 31

3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. dursuka 1Bepaoro tena.
Ddu3rka aTOMHOro AAPa U ANEMEHTAPHbIX YacTuL: y4ebHMK ans By3os: B 3 1. / U. B. Caeenbes. - CaHkT-lNeTepbypr:
Nanb, 2008. - 320 c. 98

4. Yeptos A. I". 3apauHuk no cmauke [TekcT] : yuebHoe nocobue ons sTy3os / A. . YepTos. - 8- nsg., nepepab. u non..
- Mocksa : duamarnut, 2007. - 640 c. - ISBN 5-94052-098-7. 20

5. Bpybnesckas I". B. ®usuka. Mpaktukym [OnekTpoHHbI pecypcl: yuebHoe nocobue / I'. B. Bpybnesckas, U. A.
"oHuyapeHko, A. B. MinblowoHok. - Mockea: UH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334 3P

JononHutenbHas nuteparypa:

6. BacouH [0. B. dusuka [TekcT] : yuebHoe nocobue : [B 2 yacTtsax] / O. b. BaduH. - 2-e n3g., non. - KazaHb : N34-80
MOuwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - MNpeaMm. ykaa.: c. 445-459. - Mpwn.: c. 432-444. - Pek. MO. - B
nep. - ISBN 978-5-4233-0032-6. 100

7. BadpuH [. B. dusnka [TekcT] yueb. nocobve ons cTyn. nHxeHepHbix cnew./ [. b. BaguH. - 2-e usg., gon.. - KasaHsb :
WN3g-8o MOuH PT, 2010. - Y. I. - 316 c. : un. - Bubnwnorp.: ¢. 300. - ISBN 978-5-4233-0033-5. 100

8. KyaHenos C. V. Kypc couaukn ¢ npumepamu peleHuns 3agad. 'duamnka KoHOEHCMPOBAHHOrO COCTOAHNS'
[9nekTpoHHbIN pecypc] : yuebHoe nocobue / C. U. KyaHeuos, H. A. TumyeHko. - Tomck: HaunoHanbHbIl
nccnenosartenbckuii TOMCKMIA NONUTEXHNYECKMIA yHUBEepcuTeT, 2011. - 47 ¢. - Pexxum goctyna:
http://znanium.com/go.php?id=417650 9P
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

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

HanpasneHnune nogrotosku: 28.03.02 - HaHouHXeHepus
Mpodounb NOAroTOBKMK:

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 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-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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