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Mporpamma ancumnnuubl "dusmka”; 09.03.04 "MporpamMmHas nHxXeHepus".

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 oucuunnmHebl paspaboTtan(a)(vn) LoueHT, K.H. (aoueHT) Tasmees X.K. (Kadbenpa dpusukn HA, Otoenexne
VNHJOOPMALIMOHHBIX TEXHONOTMI N aHepreTudecknx cuctem), HKTazmeev@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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OriK-1 BnafeHneM OCHOBHbIMM KOHLIENLMSMU, MPUHLIMIAMU, TEOPUAMU 1 chakTamu,
CBA3aHHbIMU C MHGOPMATMKON

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

- OCHOBHbI€E MOHSATUSA, 3aKOHbI 11 MOLENV MEXAHWKU, SNEKTPNYECTBA 1 MArHETN3MA, konebaHuii 1 BO/H, KBAHTOBOM
PU3NKKN, CTATUCTNYECKON COU3NKN N TEPMOANHAMUKN.

JonxeH ymeTb:

- MCMOMb30BaTb OCHOBHbIE NpUeMbl 06paboTKy 3KCNEPUMEHTaNbHBIX AaHHbIX; pelwaTb TUMNoBble 3a4a4u N0 OCHOBHbIM
pasgenam usvky, UCNoMb3ys METOAbI MAaTEMATNYECKOr0 aHanm3aa; UCrnonb3oBaTh PM3NYECKMNE 3aKOHbI MPY aHanmae
1 pelleHnn npobnem.

JonxeH Bnanetb:

- METOAaMn 3KCNEPUMEHTANIBHOrO NCCNENOBAHUS B (PU3MKe (NnaHMpOBaHWe, NOCTaHOBKA 1 obpaboTka
SKCMepUMEHTa).

JonxeH AeMoHCTpMpoBaTh CMOCOOHOCTb 1 FOTOBHOCTb:
- MPUMEHSTb Pe3ynbTaTbl OCBOEHUS AUCLMMAUHBI B MPOECCUOHANBHOM AEATENBHOCTH.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHasa ancumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.8 ducumnnuHel (Moaynn)" OCHOBHOM NpodiecCuoHanbHowm
obpasosatenbHol nporpammbl 09.03.04 "MporpammHas nHxeHepus (PazpaboTtka nporpamMmMHO-MHEOPMaLMOHHBIX
cucTtem)" n oTHocuTcs K 6a30Boit (06LWeENPOGECCUOHANBHOM) YacTy.

OcBauvBaetcs Ha 1, 2 kypcax B 2, 3 cemecTpax.

3. O6bem gucumnanHbl (Moayns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNleHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKocTb ANCUMNANHLI cocTaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHasi paboTa - 144 yaca(oB), B TOM Yncne nekumm - 54 yaca(os), npakTuyeckne 3aHaTms - 54 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 180 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA ANCUUMMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akaaeMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

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

Buabl v yachbl
KOHTaKTHOW paboThbl,
N Pa:«;.l:l.ent:| g:;:#:nnmlbl / Cemecrp) nx T?gﬁgg:)f)omb Camoc;;oﬁsg;nbuaﬂ
o TP3KsecKneflaGoparopiee
1 ;Z)T:HL.KabmsmquKme OCHOBbI > 8 8 0 12
5 'goe;nfb?. 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

e it BE B : 2
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 > > 0 20
10.| roworTaprix acrit 3 | 2 2 4 &

N1oro 54 54 36 180

4.2 CopepxaHue auCUUMNIUHLI (MOBYNSA)

Tema 1. Pusnyeckme oCHOBbI MEXaHUKM

OcCHOBbI KUHEMATWKM.

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepranbHas To4ka, cuctema oTcyéTa, TPaekTopus ABUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka BpalatensHoro AsmxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHME, CBA3b MEX[Y YrIOBOW 1N IMHENHOW CKOPOCTAMU, PaBHOMEPEMEHHOE BpalleHNe
mMaTepuanbHON TOUKM).

OcCHOBbI MHAMKKMW.

| 3akoH HbloTOHA, nHepumanbHas cuctema otcyéta. |l 3akoH HblotoHa, cnna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp mMacc, CKkOpOoCTb 1 YCKOPEHUE LieHTpa Macc.

3aKOHbl COXpaHEHNS B MEXaHUKeE.

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMaNbHas aHeprus Tena. CBs3b MEX Y CU0IA 1 NOTeHUManbHOM
aHepruei. OQHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NOMHOW MexaHn4eckow aHeprun. O IHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMyNIbCa MEXaHWYECKOW CUCTEMBI.

MexaHvka TBEpOoro Tena.

MowmeHT cunbl. MomMeHT nMnynbca. KnuHetudeckas sHeprus spaenns. MomeHT nHepunn. Teopema LTenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKM BpaLlaTeNbHOro ABUXEHNS TBEPLOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHWs MOMeHTa UMnynbca.

Penatuemcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHre JTopeHua 1 CNeacTBns U3 Hero: 3ameieHne BpeMeHU, CokpaweHne aMHbl. 3akoH
cnoxeHwns ckopocteli B CTO. Penstnenctckuii umnynsc. 3 Bnaga sHeprum B CTO.

Tema 2. MexaHnuyeckune kone6aHUs v BOMNHbI

MexaHunuyeckne konebaHus.

CB0ob0Hble rapMOHMYECKME He3aTyxatowme konebaHus. CnoxeHue rapMmoHudeckmx konebaHuii. CeoboaHble
3artyxatowme konebaHus. BoiHyx aeHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI.
XapakTepucTnkn mexaHu4eckmnx BonH. BonHoeoe ypasHeHune. [MnoTHOCTb aHeprun. NMNOTHOCTb NOTOKa SHEpPruu.

Tema 3. MonekynsipHasi ousuka v TepmoanHamMmKa

MonekynsipHo-knHeTnyeckas Teopusa (MKT) noeanbHoro rasa.

OcHosHble nonoxeHns MKT. OcHosHoe ypaeHeHne MKT naeanbHoro rasa. YpaBHeHne COCTOSAHNSA naeanbHOro rasa.
dursunyecknii cMbicn TemMnepaTypsbl. ABneHns nepeHoca. CpeaHss onvHa csoboaHoro npobera Monekyn.

®dyHKummn pacnpeneneHus Makcsenna n Bonbumana.

PacnpeneneHne monekyn no ckopoctsam. PyHkUna pacnpeneneHus Makcsenna. bapomeTpuyeckas goopmyna.
Pacnpegnenexune monekyn no sHeprusm. dopmyna bonbumaHa.
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OcHOBbI TEPMOANHAMUKM.

| Hayano TepmoauHamnku. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapl Monekyn. AgnabaTtnyeckunii npoLecc.
Kpyrosoii npouecc (unkn). HeobpaTtumble npouecchl. SHTponus. || Ha4ano TepMoanHaMmKu.

Tema 4. dnekTpocTaTvKa U aneKTpu4eckun ToK

OnekTpuyeckoe none B BakyyMme.

CsolicTBa anekTpuyeckoro 3apsana. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTmieckoro nonsi.
Lmpkynsaums Bektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBOoHUKN.

OnekTpuyeckoe none B BeleCTBe.

MonspHbIe 1 HEMONSAPHbIE AN3NEKTPUKK, MX nonapuaaumns. NMonapunaosaHHoCTb. Teopema [Maycca ong ouanekTpuka.
ONeKTPOEMKOCTb. DHEPrUst SNEKTPUYECKOro nons.

[MOCTOSIHHbBIN SNEKTPUYECKUIA TOK.

Cuna v NnoTHOCTb ToKa. 3.4.C. UCTOYHMKA TokKa. HanpsaxeHue Ha yqacTtke 1-2. 3akoHbl OMa 4ns 04HOPOAHOro U
HEeOQHOPOAHOr0 y4aCcTKOB B MHTErpanbHoOM 1 auddepeHumanbHon goopmax. 3akoH dxoyna-NeHua. MNpasvna
Kunpxrogoa. 9nektpuyeckne ToKM B XMIOKOCTSX, ra3ax, B BaKyyme.

Tema 5. dnekTpoauHamuka

MarHuTHoe none B BakyyMme.

WNHoykums marHntHoro nong. Cuna Amnepa. MarHuTHbin momeHT. 3akoH Buo-Casapa-/lannaca. Linpkynauus sektopa.
Cwnna NopeHua. [1pnxeHne 3apsna B MarHUTHOM norne.

MarHuTHbI noTok. Teopema Maycca. PaboTta MarHMTHOro nonsi. AnekTpoMarHuTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. VIHOykTMBHOCTL. CaMonHOYKUNS.

MarHuTHoe norne B BelLecTBe.

MarHeTtukn. HanpsixeHHOCTb MarHuTHOro nons. Linpkynauus sektopa

Mpupona marHeTnama. PeppomMarHeTukn. SHeprns MarHMTHOro Nons.

OcHoOBbI TEOPUN INEKTPOMArHNTHOMO MONS.

BuxpeBoe anekTpuyeckoe none. Tok cMeweHns. YpaBHeHns MakcBenna B MHTErpanbHon n guddpepeHLumanbHom
hopmax, nx gon3nyYecknin CMbICH.

Tema 6. dneKTpoMarHUTHblie KoNnebaHUs U BOJHbI

OneKkTpoMarHuTHele konebaHwsi.

Heszatyxatowme konebaHus. 3atyxaowme konebaHns. BoiHyXOeHHble anekTpuyeckne KonebaHusi. PesoHaHc Toka.

SﬂeKTpOMaFH WTHbI€ BOJNHbI.

BonHoBOEe ypaBHEHUE 11 CKOPOCTb PACAPOCTPAHEHUS ANEKTPOMArHUTHBIX BONIH. CBOMCTBA 9NEKTPOMArHUTHBIX BOJTH.
LLikana anekTpoMarHUTHbIX BOJH.

Tema 7. BonHoBas U KBaHTOBasi ONTUKa

NHTepdepeHums ceeTa.

KorepeHTHOCTb CBETOBbIX BO/H. YCNOBMS MakCUMyMa 1 MUHUMyMa MHTepdbepeHunmn. VIHTepdepeHums ceeTta oT
pasfnyHbIX 06EKTOB.

Ondppakums ceeta.

MpvHumn lMoireHca-dperens. Meton 30H ®peHens. dndpakuum PpeHens n GpayHrodepa 0T pa3nunyHbIX 06 bEKTOB.
PaccesHue cserta.

Monspnsauns n gucnepcums ceeta.

EcTecTBeHHbI 1 Nonsipu3oBaHHbIin ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1BoiHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcun ceeta.

Tennosoe nanyyeHve.

XapakTepucTukn TennoBoro nanyvyeHns. 3akoHbl Knpxroga, CtedpaHa-bonbumana, BuHa. T'unoTesa MNnaHka. dopmyna
MnaHka. OnTuyeckas NUpoOMeTpus.

doTtoacpdpekT. ekt KomntoHa. [asneHme ceeta.

3akoHbl BHeWHero gootoadppekTa. YpasHeHme SiHwTerHa ang gootoadpdpekTa. MNpumeHeHns cpotoadpbdpekTa. Sdhdpekt
KomntoHa. Macca u umnynec cpotoHa. dasneHue ceeTa. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MeXaHUKM

OCHOBHbIE NONOXEHMS KBAHTOBOW MEXAHWKM.

vnotesa ne-bpoiins. CooTHoweHNe HeonpenenéHHocTen [MelideHbepra. BonHoBas goyHKUMS.

YpaeHeHve lWpennHrepa. OoHOMEPHbIN ?9WKMK?, TYHHENBHbLIN 3OPEKT, KBAHTOBbIA OCLUANATOP.

Tema 9. Pusunka atoma n TBEepAOro Tena
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KsaHTOBas Teopusd atoma.

Moctynatel bBopa. OnbiT ®paxka u Mepua. ATom Bogopoa no bopy: ctaumoHapHble opbuTbl, SHEPTUS, CNEKTP
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MeXaHVKe: KBaHTOBbIE YCNA, CAEKTP U3NyYeHns, npasuna otéopa, CnuH
anekTpoHa. ®epmMunoHbl 1 6030HbI. MprHuMn Maynu. Mepuoaguyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. du3uKa sppa N aneMeHTapHbIX YacTul,
Anpo atoma. dneMeHTapHble YacTuLbl.

Xapaktepuctuku sapa. SHeprus ceasu aapa. Mogenn sopa. PagnoaktuBHoe nanyyeHve n ero suabl. Peakuun
JeneHns n cuHtesa sgep. Yetoipe tvna goyHOaMeHTabHbIX B3aMMOLEACTBUN 3NEMEHTAPHbIX YacTuL,. AHTMYACTILbI.
Knaccudomkauus anemeHTapHbix 4actuy,. 'mnotesa o kBapkax.

5. MNepeueHb yue6HO-MeTOAMYECKOrO obecnevyeHns s caMOCTosITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/tOYAET Kak MOMHOCTbI0 CAaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHnsauusi caMocTosTenbHOM paboTbl 0ByHaOWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPaTypPOii U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKMOYAS:

Mopsaok opraHM3aumn 1 ocylecTBieHNs obpasoBaTenbHON AesaTenbHOCTY No o6pasoBaTesibHbIM NPOrpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauum ot 5 anpensi 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBbHON paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeneHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apcTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO YYpeX AeH S
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHUBEpCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkckoro) dpegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX cpepncTts no pucuvninHe (MO,I:I,yﬂIO)

6.1 MepeyeHb KOMNETEHLMUIA C yKa3aHUEM 3TanoB UX OOPMUPOBAHMUS B NpoLLecCe OCBOEHUS 06pa3oBaTenbHOM
nporpamMmbl U OPM KOHTPOJISt UX OCBOEHUSI

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIK TeMmbl (pa3penbl) AUCLUUNNUHDBI
CemecTp 2
TeKyLLMI KOHTPO/1b
1. dn3nyeckme OCHOBbI MEXAHWUKN
KoHTponbHas
1 26022" a OrnkK-1 2. MexaHuyeckue konebaHnst U BONHbI
P 3. MonekynsipHas pusmka n TepmoamHammnka
3ader Or1K-1
Cemectp 3
TeKyLL Ui KOHTPOJIb
4. dnekTpocTatuka n aneKTpuYeckmin ToK
5. OnekTpoanHammka
KOHTpONbHas 6. DnekTpoMarHuTHole KonebaHus 1 BOMHbI
1 a6oTa Ornk-1 7. BonHoBas v kBaHTOBas ontuka
P 8. OCHOBbI KBAHTOBOW MEXaHMKU
9. ®duauka atoma 1 TBEPJOro Tena
10. dursmka s4pa 1 SNEMEHTaPHbIX YacTu,
4. DnekTpocTaTmka n anekTpu4eckmi ToK
5. SnekTpoanHamuka
J1 TOPHbI
2 p:gngj OpHbIE OrnkK-1 6. OneKTpoMarHuTHole konebaHus 1 BOMHbI
7. BonHoBas n kBaHTOBas onTuka
9. ®usuka atoma 1 TBEPJOro Tena
Ok3ameH Or1K-1
SAEKTPOHHBH
CtpaHnua 6 ns 18. il YHHBEPCHTET
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6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMETEHLMA Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

npasunbHO. MNMpossneHa
npeeocxogHas
TeopeTnyeckas
noaroToBKa.
Heobxoanmble HaBbIKM
N YMEHNS NONHOCTbIO
OCBO€HbIl. PesynbTar
nabopaTtopHoit paboTol
NONHOCTbIO
COOTBETCTBYET €€
Lensam.

B OCHOBHOM MpPaBuibHO.
lMposiBneHa xopowas
TeopeTnyeckas
noaroToBka.
HeobxoavMble HaBbIKK
1 YMEHNS B OCHOBHOM
OCBO€HbI. PesynbTat
nabopaTopHoii paboTol
B OCHOBHOM
COOTBETCTBYET eé
uensam.

NCMoNb30BaHbI
npaeunbHO. NMpossneHa
yOOBNeTBOpUTENbHAS
TeopeTnyeckas
noaroToBKa.
Heobxoanmble HaBbIKK
N YMEHNS 4aCTUYHO
OCBO€HbI. PesynbTar
nabopatopHoit paboTbl
4acTM4YHO
COOTBETCTBYET €€
Lensam.

HenpaBWbHO.
MposBnena
Hey.0OBNeTBOpUTENbHAS
TeopeTnyeckas
noaroToBka.
HeobxoanMble HaBbIKY
1 YMEHUSI He OCBOEHHbI.
PeaynbTar
nabopaTopHoit paboTol
He COOTBETCTBYyeT eé
Lensim.

Kputepum
Popma OLeHUBaHUA 3ran
KOHTpoOns
OTAnYHO XopoLuo Y nosn. Heyn.
CemecTp 2
TeKywW W i KOHTPONb
KoHTponbHas ([MpaBunbHO BbiNonHeHb! [paBuibHO BbINONHEHA (3a4aHust BbINONHEHbl  |3anaHns BbiNOfHEHbI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HarnonoBUHyY. [MEHEE YeM HanonosuHy.| 1
MpoaeMoHCTpUpoBaH  |3apmaHuii. MpucyTcTByiOT MpoaeMoHcTpupoBaH
BbICOKMIA YpOBEHb MpucyTcTBytOT cepbéaHble oWwnbkm. HeynOoBNEeTBOPUTENbHBI
BfafeHns MatepuanoMm. |HeaHauymTebHble MpoaeMoHCTpUpoBaH  |ypoBeHb BnaneHus
MposiBneHsbl owmnokm. yOOBIETBOPUTENbHBI  (MaTepuanom.
NpeBoCXoAHbIe MpooeMoHCTpUpPOBaH  |ypoOBEHb BNaneHns MposiBneHsbl
CrnocobHoCTM XOpoLWnii ypoBEHb maTepuanom. HeLooCTaTo4HbIe
NPUMEHSITb 3HaHMS U |BnadeHus matepuanoM. (MposiBneHbl HU3Kne CnocobHOCTK
YMeHUs K BbinonHeHuto ([MposiBneHbl cpeaHne  |crnocobHocTr NMPVUMEHSITb 3HAHUS 1
KOHKPETHbIX 3a1aHuiA. |cnocobHOCTH NMPUMEHSITb 3HAHMSI U |YMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHUSI U [YMEHWS K BbIMONHEHWIO |KOHKPETHbIX 3a0aHuiA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a0aHuiA.
KOHKPETHbIX 3a4aHuIA.
3auTteHo He 3auteHo
3auert O6yuatowmiics obHapyxun aHaHne ocHoBHoro  [O6ydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-NporpaMMHOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobX04MMOM Onsi fanbHeiwen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO creunanbHOCTH, NpVHUMNManbHble oWnbKY B BINONHEHUN
CMpaBuUnCcs ¢ BbINOMHEHNEeM 3aaHuii, NpeLnyCcMOTPEHHbIX NPOrpamMMolt 3afaHuin n He
NpeLyCcMOTPEHHbIX NPOrpamMMol AUCLUMMANHBLL.  [cnocobeH NPoaonXuTb 0bydeHne unm
NPUCTYNUTb MO OKOHYaHUM yHMBEpCUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMOSHNTENbHBIX 3aHSTUI NO COOTBETCTBYIOLWE
AncumnnuHe.
CemecTp 3
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[paBuibHO BbiNONHEHA (3anaHus BbINONAHEHbI  (3a4aHns BbINOMHEHDI
pabota BCE 3a4aHus. 6onbwas Yactb 6onee 4eM HaMoNoOBMHY. |[MEHee YeM HaronoBuHy.| 1
MNpogeMoHCTpUpOBaH  [3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT CepbEesHble oWmnbKu. HeynO0BNETBOPUTENBHBII
BNafeHns MatepuanoMm. |He3HauYMTeNbHbIe MpoaeMoHCTpUpoOBaH  |ypoBeHb BnaneHus
MposiBneHsbl own6KN. yIOOBNETBOPUTENbHBIA  (MaTepuanom.
NPeBOCX0AHbIE MpooeMOHCTPUPOBaH  |yPOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOpOoWwnii ypoOBEHb mMaTepuanom. HeLooCTaToYHbIE
NPUMEHSTb 3HaHWA 1 |BnadeHus matepuanoM. (MposiBneHbl HU3KMe CnocobHoCTM
YMEHWsI K BbinonHeHuto |MposiBneHbl cpegHne  [cnocobHocTm MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPUMEHSTb 3HAHMSA U |[YMEHUS K BbINMOMHEHNIO
MPVUMEHSITb 3HAHUS U [YMEHWS K BbIMOMHEHWIO |KOHKPETHbIX 3a0aHUIA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHuiA.
KOHKPETHbIX 3a4aHui.
Na6opatopHble |O6opynoBaHme n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MeTodbl MICNONb30BaHbl |METodbl CMONb30BaHbl (MeTobl YaCTUYHO MeToAdbl UCMOMb30BaHbI 2
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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

TekyLUn KOHTPONb

1. KoHTponbHas pabota

Tembl 1, 2, 3

Temsbi:

. KnHematuka matepmanbHom To4ku

. InHamunka matepuanbHON TOYKN

. MexaHuyeckas paboTa n aHeprus

. MexaHwvka TBEpLoOro tena

. Penatneuctckasa mexaHmka

. MKT npeanbHoro rasa

. SIBneHuns nepeHoca

. OCcHOBbI TEPMOOUHAMUKN

. MexaHuyeckmne konebaHus

10. MexaHu4yeckmne BOMHbI

MNpumepbl 3a8aHnii:

3apgadya 1. Ban B Buae CniowWHOro uunmHapa maccori mi=10 Kr HacaxXeH Ha ropu3oHTanbHy ocb. Ha umnnHap HamoTtaH
WHYP, K CBOBOAHOMY KOHLLY KOTOPOro NoABelleHa rmps Maccoi m2=2 kr. G kakmm ycKopeHueMm a byneT onyckatbcs rups,
€Ccnu ee NpenocTaBnTbL camoit cebe?

3apnava 2. M3 npyxuHHoro nuctoneta 6bin Npon3BeaeH BbiICTPEN BepTukanbHo BBepx. OnpeaenvTb BoicoTy h, Ha
KOTOPYIO NoJHMMaeTcs Nyns Maccoin m=20 r, ecnu npyXunHa xecTkocTbto k=196 H/M Bbina cxarta nepef BbICTPE/OM Ha
x=10 cM. Maccoii npyXuHbl npeHebpeyb.

3apgadya 3. PakeTa yctaHoBneHa Ha NOBEPXHOCTN 3eMnu 4ns 3anycka B BepTUKanbHOM HanpasneHuu. Mpu kakon
MUHUManbHOM CKOPOCTM V1, COOBLLEHHON pakeTe Npu 3anycke, OHa YOAnUTCS OT NMOBEPXHOCTY HAa PACCTOSHWE, PaBHOE
pagnycy 3emnu (R=6,37*106 m)? Crnnamn, KpoMe Cuibl FPaBUTaLMOHHOrO B3aUMOAENCTBMS pakeTbl 1 3emnu,
npeHebpeyb.

O©oo~NOoOOTh~WN =
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3apaya 4. Konba smectumocTbio V=300 cM2, 3aKpbiTas NPobKoi ¢ KpaHOM, COAEPXUT Pa3peXeHHbIN Bo3ayX. Ons
N3MepeHnsi [aBneHus B Konbe ropnbiwko Konbbl NOrpy3nnv B BOAY Ha HE3HAYUTENBHYHO FyBUHY U OTKPbINW KPaH, B
pesynbTate Yero B konby Bowna Boaa maccori m=292 r. Onpenennts NepBOHaYanbHOE AaBneHue p B konbe, ecnm
aTMocgoepHoe gasnexme p0=100 kla.

3apnava 5. Kucnopon 3aHmmaet o6bem V1=1 M3 1 Haxoautcsa non nasneHmem p1=200 kMa. a3 Harpenu cHavana npu
NOCTOSIHHOM JaBneHun 0o obbema V2=3 M3, a 3aTeM npu NOCTOsIHHOM 06beme A0 fasneHus p2=500 klMa. MocTpouTtsb
rpadovk npouecca v Hantu: 1) nameHeHne AU BHYTpEHHER sHeprumn rasa; 2) CoBeplIeHHyo UM paboTy A; 3) KONMYECTBO
Tennotbl Q, NnepenaHHoe rasy.

3aver

Bonpochl k 3a4eTy:

1. TpaekTtopus. Nepemewerne. CkopocTb. CKOPOCTb B feKapTOBOM CMCTEME KOOpPAMHAT.

2. CkopocTb. CKOpOCTb B MONSPHON cUCTEME KOOpAMHAT.

3. Ckopoctb. CpegHsas ckopocTb. MNpoiaeHHbIA NyTh.

4. YckopeHue. YCKopeHne B 0eKkapToBOM CUCTEME KOOpAMHAT.

5. YckopeHue. YckopeHme B CUCTEME KOOPAUHAT, CBA3AHHON C ABUXYILENCA TOYKOW.

6. Yron nosopoTta. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YrNOBOW CKOPOCTKH. YTNOBOE YCKOPEHUE.

7. OnHammka maTepuranbHOi ToHKKU. 3akoHbl HbloToHa.

8. OunHamuka tBepaoro Tena. LleHTp macc. 3akoH OBUXEHNS LeHTpa Macc.

9. PaboTa B MEXaHMKeE.

10. KuHeTtnyeckas 1 noteHUnanbHas aHepruu.

11. OCHOBHOE ypaBHEHNE OMHAMKKMX BpaLATENbHOrO ABMXEHMS TBEPOOro Tea OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE ypaBHEHMNE OMHAMKKM BPALLATENBHOrO ABMXEHMS TBEPOOro TeNa OTHOCUTENbHO HEMOABUXHON OCK.
13. MOMEHT Ccusibl, MOMEHT UMMYbCca, MOMEHT MHepumn. KuHeTnyeckas sHeprus spalarolerocs tena.

14. 3akoHbl COXpaHeHns (UMNynbca, SHEPrMM, MOMEHTa UMNYNbCa).

15. MpeobpaszoBaHus koopamHat Manunes. MpuHumn oTHocMTENbHOCTU [Manunes

16. MocTynatbl SitHwWTeRHa. MNpeobpasoBaHuns koopanHat JlopeHua.

17. [InnHa n NpoMeXyToK BPEMEHW B PENATUBUCTCKOW MEXaHuKe.

18. MNoHATME 04HOBPEMEHHOCTU B PENATUBUCTCKON MEXAHMKE.

19. PenaTtMBMUCTCKUIA 3aKOH CNOXEHUS CKOPOCTEN.

20. OcHOBbI PENATUBUCTCKON AUHAMMKM.

21. B3anMoCBSI3b MaCChl U 3HEPTUMN B PENSATUBUCTCKON MEXaHNKE.

22. CBoboHbIE rapMOHUYecKkmne konebaHms

23. 3atyxatowme MexaHn4yeckme KonebaHus

24. BblHyx eHHble MexaHnyeckne konebaHus

25. lMpononbHble 1 NonepeYyHble BOMHbI

26.YpaBHEHME BOMHbI.

27.®a3oBas cKOPOCTb BOMHbI

28. OHeprus BonHbl. CTOA4YME BOMHBI.

29. CtatMcTU4eCKnii 1 TepMOANHAMNYECKUIA METOObI UCCNEe0BaHUS.

30. OcHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYECKOI Teopun (BblBOL).

31.CpenHekBanpaTnyHas cKopocTb. PUINYECKUIA CMbICT TEPMOAMHAMUYECKON TeMNepaTypsbl.

32.4ucno creneHein cBoboabl MONEKyn. 3aKOH PABHOMEPHOIO PacnpeaeneHnst 3Heprum no YMcnam cteneHein csobombl
MOneKyn.

33. 3akoH pacnpeneneHns MONIEKYN Mo CKOPOCTSAM (pacnpeneneHne Makceenna).

34. PacnpegneneHue bonbumaHa. BapomeTpuyeckas goopmyna.

35. BHyTpeHHsist aHeprusi. Tennota n paboTta B TepMOLMHAMUKE.

36. [NepBoe Ha4yano TeEpPMOANHAMUMKIN 1 €ro MPUMEHEHNE K N30XOPUYECKOMY MpoLeccy.

37. MNepBoe Havyano TepMOAMHAMUKU U Er0 MPUMEHEHME K n306aprnyeckoMy npoueccy. Pruanyeckmnii cMbicn
yHVBepcabHOM ra3oso MOCTOSAHHOM.

38. lNepBoe Ha4ano TEPMOANHAMUKM U Er0 MPUMEHEHUNE K U30TEPMNYECKOMY NPOLLECCY.
39. MNepBoe Hayano TeEPMOAMHAMUKU 1 €FO NMPUMEHEHMWE K aanabaTtnyeckomy npoLeccy.
40. OcppexTunBHbIN fuameTtp. CpenHss annHa ceobogHoro npobera monekyn. Bpemsi penakcaumu.
41. YlBneHune ondodpy3nn. 3akoH duka.

42. YlBneHne TennonpoBoaHOCTW. 3akoH Pypbe.

43. SlBneHne BHYTPEHHEro TPeHMS.

44. Kpyrosble npouecchbl. K.I1.[. Tennosoi 1 XonoannbHOM MallmHbI.

45. Unkn KapHo. K.IM. 4. unkna KapHo (BbiBOg).

46. MNepeas n BTOpas Teopema KapHo. TepMoanHamMmyeckas wkana remneparyp.

47. NpuBeneHHas tennoTa. YpasHeHne Knayaumyca.

48. OHTponus. CeBoncTBa SHTPOMMUU.

49. SHTponMsa ngeanbHOro rasa.
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50. BTopoe Ha4ano TepMoanHamMmKim.
51. Cratmctuyecknic CMbICN BTOPOro Havana TepMOAVHAMUKN.
52. YpasHeHue BaH-gep-Baanbca. Nonpaekn BaH-gep-Baanbca.

Cemectp 3

TekyLUA KOHTPONb

1. KoHTponbHas pabora

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

TeMmbi:

. DNeKTpuYeckoe none B Bakyyme

. dnanekTpukn

. MposogHukn. KongeHcatopbl

. DHeprus 3apsXeHHbIX CUCTEM

. DNeKTpUYEeCKnii ToK

. MarumTHOE none B Bakyyme

. MarHnTHOe none B BelecTse

. DneKTpoMarHMTHas MHOYKUNS

. OnekTpomMarHuTHble konebaHus

10. OnekTpoMarHUTHblE BOMHbI

11. VIHTepdepeHumsa ceeTa

12. Oncpbpakumsa ceeta

13. MNonsapusauns ceeta

14. ®OTOHBDI

15. Tennosoe u3ny4eHune

16. Teopus atoma Bopa

17. doToacpbhekT

18. BonHoBble cBOWCTBA YacTmL,

19. PaonoakTuBHOCTb

20. flgpo atoma

MNpumepbl 3a8aHnii:

3apgaya 1. Tpm ognHakoBbix nonoxmTenbHbix 3apsana Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWUHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi otpuuatensHolii 3apsn Q4 HyXXHO MOMECTUTL B LLIEHTPE TPEYroNbHUKa, YTOObI cuna NpuUTSXXeHns ¢
€ro CTOPOHbl ypaBHOBECWNA CW/lbl B3AMMHOMO OTTaNKMBaHUS 3apsA0oB, HAXOASINXCS B BEPLUNHAX?

3apava 2. lNonoxutensHble 3apagbl Q1=3 MkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 m opyr ot
npyra. Onpenenntb paboTty A', KOTOPYIO HALO COBEPLWMTb, 4TOOLI CONMM3NTL 3apsaabl 10 PacCTOsHMS r2=1 M.

3apava 3. OnekTpryeckoe none co3naHo Asymsa TodeyHbiMm 3apagamm: Q1=30 HKn n Q2=-10 HKn. PacctosHue d mexay
3apsigamu pasHo 20 cM. OnpefennTb HaNPSXXEHHOCTb 3N1EKTPUYECKOro Nons B TOUKE, Haxoaswencs Ha paccTosiHUN
r1=15 cm ot nepsoro n Ha paccTogaHun r2=10 CM OT BTOPOro 3apsL0B.

3apava 4. lNoteHumnomeTp ¢ conpoTmeneHnem R=100 Om noakntodeH kK uctodHnky toka, 30C & kotoporo pasHa 150 B un
BHyTpeHHee conpoTueneHue r=50 Om. Onpenenntb NokasaHue BonbTMeTpa ¢ conpoTueneHnem Re=500 Om,
COEOMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLBUXHBIM KOHTAKTOM C CEPELUHON 0BMOTKM
noteHunomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4YKaMm NoTeHUnomeTpa npu OTKIOYEHHOM
BONbTMETpE?

3apava 5. o ToHKoMy NpoBoasieMy Konbly paguycom R=10 cM TeyeT Tok 1=80 A. Haitu MarHuTHyto nHaykumio B B
Touke A, paBHOyLaNEeHHOW OT BCEX TOYEK KOMbLa Ha pacctosHue r=20 cM.

3apnaya 6. Ha ToncTyto CTEKNAHHYIO MNACTUHKY, MOKPBITYIO O4EHb TOHKOW NAIEHKON, NoKasaTenb NpenoMneHns n2
BelecTBa KOTOpon paeeH 1,4, nagaet HoOpManbHO NapannenbHblil My4oK MOHOXpoMaTuyeckoro ceeta (A=0,6 Mkm).
OTpaxeHHblit cBeT MakcuMManbHO ocnabneH BcnencTeme HTepdpepeHumm. Onpenenutb TONWKHY d NAEHKU.

3apgadya 7. Ha wenb wrpunHon a=0,1 MM HOpManbHO NagaeT napannenbHblA Ny4oK CBeTa OT MOHOXPOMAaTN4eCcKoro
nctoyHuka (A=0,6 mMkm). OnpenenuTb WNPKHY | LEHTPaNbHOrO MakCMMyMa B AMOPaKLMOHHOW KapTuHe, NpoeLnpyemon ¢
MOMOLUbIO NINH3bI, HAX0ASWEeNCa HeNOCPeACTBEHHO 32 WeNblo, Ha 9KpaH, OTCTOSWMIA OT IMH3bl HA PaccTosHUN L=1 M.
3apgaya 8. CteneHb nongapusaummn P yactuyHo-nonsaprnsosaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MakCMMasnibHas MHTEHCMBHOCTb CBETA, MPOMNYyCKaemMoro Yepes aHannaartop, 0T MUHUMaNnbHON?

3apava 9. C noBepxHOCTM caxw nnowanpto S=2 cm2 npu temnepatype T=400 K 3a Bpems t=5 M1H nanyyaetcs saHeprus
W=83 . Onpenenntb KO3(PMLNEHT TEMNOBOIO U3NYYEHNS € CaAXMN.

3apava 10. [1Ba nCToyHMKa nU3ny4yaloT CBET C AIMHON BONHbI 375HM 1 750 HM. HainTy oTHOWeEHne nmnynbcoB OOTOHOB,
n3ny4aembix NEPBbIM Y BTOPbIM UCTOYHUKOM.

2. JlTabopatopHble paboTbi

Tembl 4,5,6,7,9

NabopatopHas pabota 1. iaydeHne paboTbl 91eKTPOHHOIro ocuuanorpadga.

NabopatopHas paboTta 2. ViamepeHne yoenbHoro 3apsiga anekTpoHa.

NabopatopHas pabota 3. MNpoBepka 3akoHa OMa 1 N3MepeHne yaAeNbHOro CONPOTUBAEHNS.

NabopatopHas paboTta 4. iay4eHune pacnpeneneHns MarHUTHOro nofst BAO/fb OCK CoNeHoMAaa.
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NabopatopHas pabota 5. OnpeneneHne ropu3oHTanbHOM COCTaBNAOWER MarHUTHOM MHOYKUAN

MarHMTHOro nons 3eMnu.

NabopatopHas paboTa 6. VIaydeHune SiBNeHUs MarHUTHOro ructepesmnca.

NabopatopHas paboTa 7. iaydeHne 3atyxatowmx konebaHuii.

NabopatopHas paboTa 8. N3y4eHune penakcaumoHHbIX KonebaHuiA.

Na6opatopHas paboTta 9. N3ydeHne cobCTBEHHbIX KonebaHuii CTPyHbI

NabopatopHas pabota 10. N3yyeHne sBneHus UHTEPPEepEHLNN.

NabopatopHas paboTa 12. N3y4eHne omppakumm ceeta.

Na6opatopHas paboTta 13. M3y4yeHne 3aKOHOB TEMNOBOMO U3My4YeHNs.

NabopatopHas pabota 14. IayyeHne siBneHust gootoachdpekTa.

NabopatopHas pabota 15. OnTuyeckas aHN30TPONUS NOA BANSHAEM BHEWHMX BO3AENCTBUI

NabopatopHas paboTa 16. SkcnepuMeHTanbHOe noaTeepXxaeHve noctynatos bopa.

OnbiT ®paxka n Nepua

NabopaTopHas paboTa 17. CnekTp aToma Bogopoaa.

NabopatopHas pabota 18. O3HakomneHMe ¢ paboTol ra3oBoro nasepa.

NabopaTopHas paboTa 19. MiaMepeHue CKOpOCTY CBETA C MOMOLLbIO TA3EPHOr0 CEHCOpa ABUXEHUS.

Ok3ameH

Bonpochbl k ak3ameny:

1. 9n. cTaTMyeckoe none B BakyyMe. 3aKOH coxpaHeHus an. 3apsiaa. 3akoH KynoHa. HanpsixeHHocTb an. nons. MpuHumn
cynepnosunumm nonemn.

2. MoTeHuman an. ctatudeckoro nons. CeBA3b HANPAXEHHOCTU 1 NOoTeHUMana 3. cTaTuyecKoro nons.
3.9nekTpuyecknii gunonb. Pacyet an. nong gunons.

4. Cunosble NuHWUKM 3n. nonst. MoTok BeKTopa Hanpsi>XXeHHOCTA 3. NMons.

5.Teopema OcTporpanckoro-laycca v ee NpMMeHeHMe K BbIYUCNEHNIO HAMNPSI)XEHHOCTU NMonst OT 6eCKOHEeYHOoM
00HOPOAHO3APSXKEHHON NNOCKOCTU.

6. Teopema OcTporpanckoro-laycca u ee npuMeHeHMe K BbIMUCNEHWIO HANPSXXEHHOCTMN Monst OT 6ECKOHEYHON HUTU.
7.Teopema OcTporpanckoro-lraycca n ee NpyMEHEHNE K BbIYUCIIEHMIO HAMPAXEHHOCTU NONSA METANNNYECKOoW capepbl.
8. 9On. none B onanekTpukax. MonspHbie 1 HeNoNsiPHbIe MONEKYbl. SN. AWMONb BO BHEWHEM O4HOPOLHOM 3. Mone.
9. Monsapn3aums OMaNeKTPUKOB: OPUEHTaLMOHHas 1 AedpopMaunoHHas. Bektop nonspusaumun. Cesisb Mexay
NOBEPXHOCTHOW NNOTHOCTbIO CBA3AHHbIX 3aPSO0B U BEKTOPOM MoNnspu3aumu.

10. HanpsxeHHOCTb 3n. nons B ananekTpuke. Teopema Maycca ons an. nons B ananektpuke. duanektpuydeckas
NPOHNLLAEMOCTb U ee PU3NYECKNIA CMBICT.

11.MpoBooHvKkK B an. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY MPOBOAHUKA W HA €r0 MOBEPXHOCTK).
12.CBA3b MeXay HaNpsXXeHHOCTbIO 3/1. NONS Y NOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHON MAOTHOCTBIO 3apS40B.
13. OnekTpoemMKkocTb NPoBoAHMKOB. KoHaeHcaTopbl. CoeauHeHne KOHLEHCATOPOB.

14.OHeprnga an. nong. SHeprus CUCTEMbI HEMOABUXHbIX TOYEYHbIX 3apSL0B.

15. DHeprus an. nons. SHeprus 3aps>KeHHOro NPOBOAHMKA.

16. MNOCTOSHHbIN 3N. TOK, Er0 XapakTepPUCTKM U YCNOBNS CYLECTBOBaHUS.

17. MocTosiHHBIA 31. ToK. 3akoH OmMa ans uenw.

18. MNocToAHHbIN 3n. ToK. 3akoH OMa B andpdbepeHumanbHon oopme.

19. OnekTpoNpPoOBOAHOCTL METANNOB. DKCNEepPUMEHTaNbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.

20. Knaccuyeckas Teopust anekTponpoBoaHoCcT Metannos. BeiBog 3akoHoB Oma 1 BnoemaHa-®paHua ns anekTpoHHOM
Teopun.

21. TpyLoHOCTW KnacCn4ecKom Teopum NPoBOAUMOCTH.

5.MarHutHOoe none B Bakyyme.

22. MarHuTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHue 4ns pacdera MarHUTHOrO Nnons NpPsiIMoro
TOKAa.

23. 3akoH Brno-Casapa-/lannaca u ero npumMeHeHne 4ns pacyeta MarHMTHOrO Nons B LLEHTPE KPYyroBoro Toka.
24. MarHmTHOe none OBMXyLerocs 3apsaa.

25. 3akoH Amnepa. [eAcTBue MarHUTHOro NOAS Ha OBUXYLWMACS 3apsa.

26. [1BnXeHne 3apsKeHHbIX 4acTuLL B MarHUTHOM Mone.

27. YckopuTenu 3apsXeHHbix Yyactul,. LInknotpoH.

28. SdhbcpekT Xonna.

29. 3aKOH MOMHOro ToKa A4/ MarHUTHOrO MONS B BakyyMme.

30. MarHuTHOe none coneHomga u Topounga.

31. PaboTa no nepemeLLeHmnio NPOBOAHMKA 1 KOHTYpa C TOKOM B MarHUTHOM Mone.

32. MarHuTHOe none B BelecTse. MarHWTHbIE MOMEHTBI aTOMOB U 9N1EKTPOHOB.

33. lna n napa MarHeTu3Mm.

34. HamarHuyeHHocTb. MarHuTHoe nosne B BelecTse.

35. 3aKoH NoOAHOro ToKa AN MarHUTHOrO NONS B BELeECTBE.

36. ®eppomarHeTukn, UX CBOMCTBA M MX MpMpoaa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 11 13 18. Bl YHH
skt

AR 5 AN LM O



Mporpamma ancumnnuubl "dusmka”; 09.03.04 "MporpamMmHas nHxXeHepus".

37. OnektpomarHutHas nHaykums. Onbitel Papages. MNpasuno NleHua.

38. OnekTpomarHuTHasa nHaykums. Boisog 90C nHayKLUMN N3 INEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.
39. NIHoykTnBHOCTL KOHTYpa. CamonHaykuus. BaanmHasa nHaoykums.

40. DHeprus MarHUTHOro nonsl.

41. BuxpeBoe anekTpuyeckoe none.

42. Tok cMelleHuns.

43. YpasHeHve Makcsenna un nx aHanms

44. dnekTpuyeckunin konebatenbHbln KOHTYP. CBOBOLHbIE SNEKTPOMArHUTHBIE KOonebaHus.
45. dnekTpuyeckmii konebatenbHbI KOHTYpP. CBOGOAHBIE 3aTyXaloWmWe aNeKTPOMarHnTHbIe konebaHus konebaHus.
46. dnekTpuyeckmnii konebatenbHblil KOHTYP. BbIHyX AeHHbIE 911eKTPOMarHUTHble KonebaHus.
47. CBoWicTBa 3N1eKTPOMarHnTHbIX CBOVWCTB

48. DHeprus aneKkTpoMarHMTHbIX BOMH.

49. V3ny4eHne snekTpruyeckoro ounons.

50. Lkana anekTpoMarHMUTHbIX BOMH.

51. PacnpocTtpaHeHune cBeTa Yepes rpaHuuy AByX Cpe.

52.NHTepdepeHuus ceeTa.

53. KorepeHTHOCTb 1 MOHOXPOMaTUYHOCTb.

54. Ycnosue nHTepepeHLUMOHHOro Makcumyma n MMHUMyMa.

55.NHTepdepeHuus ceeTa. PacyeT nHTepdepeHUNOHHON KapTuHbI OT ABYX NCTOYHUKOB.
56./HTepdepeHUns cBeTa B TOHKMX NNEHKax.

57. Ouppakuus ceeta. MpuHumn MNonreHca-®peHens.

58. Meton 30H dpeHens.

59.Ancbpakuns dpeHens Ha KpyrnoM OTBEPCTUN.

60.dndopakuns dpeHens Ha KPyriom 4UCKe..

61.dncppakuns dpayHrodepa Ha AMdPakLMOHHON peeTke.

62.dndppakumns Ha NPOCTPaHCTBEHHON peweTke. Popmyna Bynbdha- Bparra
63.0dncnepcus ceeta. SneKTpoHHas Teopmsa Ancrnepcumn ceera.

64. lNonapusaumsa ceeta.

65.CTteneHb nonspusaumm.

66. 3akoH Mantoca.

67.0BonHoe nyyenpenomneHmve. ickycTBeHHasa ontnyeckast aHM30Tponusl.

68. TennoBoe n3nyyeHne 1 ero xapaktepuctuku. 3akoH Knpxroga.

69.3akoH CtedhaHa-bonbumaHa. 3akoH cmeweHns BuHa.

70.'mnotesa lMnanka. ®opmyna MNnaHka.

71.PoToadphekT.3akoHbl oTOaddEKTA.

72.YpaBHeHne DiHWTeNHa ANns BHewWwHero dpotoadpdekTa.

73. OnbiThl Nlebenesa. JaeneHue ceeTa.

74.BonHoBOE 00 bSCHEHME LABNEHUS CBETA.

75.KBaHTOBOE 06bSICHEHME NABNEHUS CBETA.

76. OppekT KomnToHa.

77.KopnyckynsapHo-BONHOBOW Ayann3M CBOWCTB BelwecTtsa. Popmyna ge bpoiins.
78.CooTHoweHne HeonpeneneHHocTen. Cneactsms U3 COOTHOLWEHWUIA HEONPELENEHHOCTEN.
79.BonHoBas oyHKUNS 1 ee CTaTUCTUHECKUIA CMbICT.

80.06wee ypasHeHue LpenuHrepa. YpasHeHue LpeauHrepa ons ctaunoHapHbIX COCTOSHHUM.
81. MprHUMN NPNYNHHOCTM B KBAHTOBO MEXAHWKE.

82.CeoboaHas yactuua.

83.Yactmua B ogHOMepHOW NPSIMOYroNbHOM " MOTEHLUMaNbHON sme”.

84.MpoxoxAeHne YacT1Lbl CKBO3b NMOTEHUMANbHBIA 6apbep. TYHHENbHbIA 3dOPEKT.
85.KBaHTOBbIN rapMOHNYECKUA OCUNNNATOP.

86. MoMeHT umnynbca B KBAHTOBOW MeXaHWKe

87.AT1om Bogopopa. KeaHToBble Ynicna.

88.0nbiT WTepHa n MNepnaxa. CnvH anektpoHa. CNnHOBOE KBAHTOBOE YUCHO.
89.MprHUMN HEPA3NNYMMOCTU TOXAECTBEHHbBIX HYaCTML,.

90.MpuHuun Maynu. PacnpenenexHune anekTpoHOB B aTOME MO COCTOSIHUSAM.

91.CnekTpbl aToMOB 1 Monekyn. KombrHaLMoHHoe paccesiHue cBeTa.

92.BbiHyxaeHHoe nanyyeHue. MpuHumn getanbHoro pasHosecus. @opmyna NnaHka
93.J1azepbl

94.9neMeHTbl KBAHTOBOW CTaTUCTMKM.

95. PacnpegneneHue anekTpoHOB NMPOBOAVMOCTM B META/E MO SHEPTUsM Npu abCcontoTHOM Hyne. DHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHvne anekTpoHOB NPOBOAMMOCTU B METaNNE MO 3HEPrusM.

96. Teopus TennoemkocTel iiHWTeHa, debas.

CtpaHnua 12 ns 18.
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97. SHepreTnyeckue 30Hbl B KpucTannax. PacnpeneneHune anekTpoHOB Mo 3HEPreTUHeckuM 3oHaM. BaneHTHas 30Ha v
30Ha NpoBoAUMOCTU. MeTannbl, AUANEKTPUKUN 1 NMONYNPOBOLHUKN.

98. MNonynpoBoaHWkN.CobBCTBEHHAS 1 NPUMECHas NPOBOAMMOCTb MONYNPOBOAHMKOB.

99. Paborta Bbixoaa. KoHTakTHast pa3HOCTb MOTEHLMAMO0B.

100. KOHTaKkT 3n1eKTPOHHOMO M AbIPOYHOr0 NOMYNPOBOAHNKOB (P-N NEpexon) 1 ero BOMbT - aMnepHas xapakTepucTuka.
101. OCHOBHblE CBOWCTBA 1 CTPOEHME A4pa.

102. OHeprus cBA3u a0ep.

103. dnepHble cunbl.

104. PagnoakTmeHOCTb. Buabl paanoakTMBHOrO U3ny4eHms.

105.YpoBeHb aneMeHTapHbIX YacTu,.

106. dyHOaMeHTanbHble B3aMOAENCTBUS.

6.4 Metoaouyeckue marepuansl, onpegensoLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEeHUN, HaBbIKOB U (MNK)
onbiTa OesATeNbHOCTU, XapaKTepu3yroLLLuMX 3Tanbl oopMMpoBaHMS KOMMNETEeHLUIA

B K®Y peiicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, 13 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Lna ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOnNs LesTeNbHOCTU, XapaKTepu3yoLLMx atanbl opMUpPOBaHNSA KOMMNETEHLUN 6annos
Cemectp 2

TeKyLLUiA KOHTPONb

KoHTponbHas |KoHTponbHas paboTta NpPoBOAMUTCS B Yackl ayauTopHoi paboTel. Obyyatowmecs
pabota MonyyaroT 3a4aHus 4Nsi NPOBEPKM YCBOEHMS NPOMAEHHOro Matepuana. PaboTa 1 50
BbINONHSAETCS B NUCbMEHHOM BUIe U caaétcsi npenoaasatento. OueHuBaloTcs
BNafeHve MaTepuanom rno teme paboTel, aHaNMTUYECKMe CnocoBHOCTH, BnageHue
MeToaMu, YMeHWsi 1 HaBblKi, HE0OX0AMMbIE /1S BbINONHEHUS 3a4aHU.

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMNS OUCLMMINHDI. 50
Ob6yuatowmiica nony4aeT Bonpoc (Bonpockl) Nnbo 3anaHue (3afaHuns) n Bpemst Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTD HYXHblE 3HAHWS, HABLIKW 1 YMEHUS NMPW aHannse
NPOBNEMHBIX CUTYyaLMA N PEIEHNN NPAKTUYECKMX 3a0aHWIA.

Cemectp 3

TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoBEpPKU YCBOEHUS npoiiaeHHoro Mmatepuana. Pabota 1 10
BbIMOHSETCS B MMCbMEHHOM BUAE U chaéTcs npenopasatento. OueHnBaTcs
BnafLeHne matepmanom no TeMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BnafeHwe
MeTO4aMM, YMEHNS N HABbIKW, HEOOXOAUMbIE AJ1S BbINONHEHUS 3a0aHUNA.

NabopaTopHble |B ayanTopum, OCHaLLEHHON COOTBETCTBYIOWMM 060pyLoBaHneM, obyyatowmecs
paboTbl NPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NMPUMEHEHNM
NPaKkTUKO-OPUEHTMPOBAHHBIX TexHoNornii. OLEeHMBAIOTCS 3HaHUe MaTepuana u
YMEHVE NPUMEHSTb €ro Ha NPakTUKe, YMEHWUS 1 HABbIKK MO paboTe ¢
06opyLoBaHMEM B COOTBETCTBYIOLLEN NPeaMETHO obnacTu.

N

40

OK3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPoBEpPKY OCBOEHUS AMUCLIMMANHBI. OK3aMeH 50
NPOBOAUTCS B YCTHON MNN NUCbMEHHON coopme no Bunetam, B KOTOPbIX
comepxarcs BONpockl (3anaHns) no BceM Temam kypca. Obyyarowemycs naércs
BpeMsi Ha noarotoeky. OLeHnBaeTcs BNaaeHue MatepmasnoMm, ero CUCTEMHoe
OCBOEHWE, CNOCOBHOCTb MPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU U YMEHUS NP
aHanuase NpobneMHbIX CUTyaUnin U PeleHN NPaKTUYECKNX 3aAaHNiA.
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

Cagenbes W.B. Kypc obuei gouanku. B 5-n 11. Tom 1. MexaHuka [9nekTpoHHbIn pecypc]: ydebHoe nocobue / A. B.
CagenbeB. ? CaHkT-lMeTepbypr: NaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Casenbes V.B. Kypc obuwei gousnku. B 5-u 11. Tom 3. MonekynsipHast gousvka 1 TepMoamHamMmka [SneKTpoHHbI pecypc]
: y4ebHoe nocobue / U. B. CaBenbes. - CankT-lNeTepbypr: laHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

duauka. MpakTrkym Nno peleHunto 3agad [OnekTpoHHbI pecypc]: yuebHoe nocobue / J1. N1. Mnagkos [u gp.]. ?
CaHkT-lMeTepbypr: NlaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nexkumm BecTtu koHcnekTMpoBaHue yyebHoro matepmana. Obpaiarb BHUMAHUE HA TEPMUHbI, CDOPMYMPOBKY,
packpbiBalowWwme CoaepXaHne Tex UNn NHbIX SBAEHWIA 1 NPOLLECCOB, Hay4Hble BbIBOAbI 1
npakTnyeckme pekoMeHgauum. XenatenbHo 0CcTaBuUTb B paboumnx KOHCMEKTax Nons, Ha KOTOPbIX
enatb NOMETKU N3 PEKOMEHA0BaHHON NuTepaTtypbl, LONOAHSIOWME MaTepuan NpocnywaHHoM
nekuuu, a Takxe noayepkmeatolLme ocobyto BaXHOCTb TEX MU MHBIX TEOPETUYECKMX NONOXEHUIA.
3anasatb NpenogaBartento YTOYHAWME BONPOCHI C LiENbIo paspelleHns HEACHbIX MOMEHTOB.

npakTuyeckme | 1. Ha nepBoM 3aHaTUKM CTyLeHTaM npeanaraeTcsa nurepatypa 1 Mmatepuansl B 9N1EKTPOHHOM BUAE O
3aHATNSA rnocnenyrowero NpoBeaeHNst NPakTUYECKMX 3aHATHIA N caMOoCTOSITENbHON paboTol.

2. Ha nocnenyoowmx 3aHATUAX CTYAEHTHI pewaroT 3a4a4um no NnpeactasneHHbIM TeMaM.

3. AKTUBHOCTb CTyAEHTOB MooLpsieTcs npenonasarensm 6annamu.

4. CyMMapHblii 6an, KOTOpbIA BbICTABNSIETCS CTYAEHTY 3a NPOBEAEHNE NPaKTUYECKMX 3aHSTUNA,

cknapblBaeTcsl U3 6anno., BbICTaBIEHHbIX 3a MNOCELWEeHWe 3aHSATUI 1 aKTMBHOE y4acTue CTY4EHTOB B

NpPOBeaEHNN 3aHATUIA.

nabopatopHble| 1. Ha nepBoM 3aHSTUMK CTYyAEHTHI pacnpenenstotcs B 6puradbl no 2-3 Yenoseka Ans BbINONHEHNS
paboTbl nabopatopHbIx paboT, 1 UM onpedenseTcs nepeyeHb BbINONHSEMbIX paboT U3 NPenCcTaBNEHHOrO

Bbilwe (4.2) cnucka.

2. Mepep BbiNonHeHeM nabopaTtopHoi paboTbl CTyAEHTbI AOMXKHbI U3Y4NTb METOANYECKME YKA3AHWS

K nony4eHHbIM nabopaTopHbIM paboTaM LSt FPaMOTHOrO WX BbINONHEHUS

3. HenocpenctBeHHO nepeq BoinonHeHeM nabopaTopHoi paboTbl CTYAEHTbHI NIPOXOAST ONPOC MO

BbISICHEHMIO CTEMNEHU X NOArOTOBNEHHOCTM K BbIMONHEHUIO NabopaTopHoi paboThbl ¢ MOCNEDYOWMM

LLOMYCKOM.

4. B cnyyae porycka CTyOEeHTbI, UICMONb3yst METOANYECKME YKa3aHNs, AOMXHbI BbINOMHAUTD

npeLcTaBneHHyo nabopatopHyto paboTy 1 nokasaTtb NPernoaaBaTtento NonyyeHHble

9KCNepVMEHTaNbHbIe faHHbIE.

5. Cnenytowmii atan - HanucaHue oT4eTa no AaHHol nabopaTtopHol paboTe.

6. B nanbHewweM OaHHbIA OTYET NpeacTaBmTb Npenonasarenio 1 3almnTuTb.

7. B 3aBMCUMOCTM OT 3HaHW CTyeHTa Npenoaasatenb BbicTaBnseT 6ann 3a fjaHHyo paboTy.

am PAEKTPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTos- | HaumHaTb Hafo ¢ U3y4eHusi peKOMeHO0BaHHOM NMTepaTypbl. Heo6XxoanMo NOMHUTB, YTO Ha NeKuum

TenbHas 006bI4HO paccMaTprBaeTCs He BeCb MaTepuan, a Tonbko ero YacTtb. OctanbHas ero 4acTb

pa6oTa BOCMOJ/IHSIETCS B NPOLIECCE CaMOCTOSTeNbHOM paboThl. B ¢BA3M ¢ aTMM paboTta ¢ pekOMeHa0BaHHOM
nutepaTtypoii obssatenbHa. Ocoboe BHUMaHUE Npu 3TOM HEO6X0AMMO 06paTnTb Ha coepXaHue
OCHOBHbIX MOMIOXEHUI 1 BbIBOLOB, 06 bSICHEHWE SBNEHUI 1 (DAKTOB, YSICHEHWE NPaKTU4eCKoro
MPWUNOXEHUs paccMaTprBaEMbIX TEOPETUYECKMX BONPOCOB. B npouecce aToit paboTbl CTyAeHT
LOMXEH CTPEMUTLCS MOHATL 1 3aNOMHUTbL OCHOBHBIE MOMOXEHNS paccMaTpUBaeMoro Matepvana,
NpVMepsbI, MOSICHSIOLWME ero, a Takxe pa3obpaTbCs B UAMOCTPATUBHOM MaTepuane.

KOHTponbHas | 1. BHumaTenbHo npoynTaite ycnoBue 3afaym v BbisICHUTE CMbICT TEPMUHOB 1 BbIPaXEHUI B HEE
paboTa BXOASLLWIX.

2. 3anuwute KpaTko yCNoBME 3a4aqu, BBOAS ANS 3a4aHHbIX B YCNOBUW BENWYYH 1 ANs ONpenensieMon

BENNYMHbI ByKBEHHbIE 0603HAYEHNS.

3. Bblpa3nTb BCe YMCNOBbIE 3HAYEHNS 3afaHHbIX B YCNOBWUW BENUYMH B eguHuuax CU.

4. o BO3MOXHOCTW, CAENATE PUCYHOK, YEPTEX MM YCNIOBHYIO CXEMY, MOSICHSIIOLWME CYILHOCTb

3apayv.

5. MNpoeenmnTe aHann3 3agayuv, BCKPbIBAIOWMIA ee OM3N4eCKuii CMbICA. YCTaHOBUTE, Kakne

PU3MYECKME 3aKOHBI U COOTHOWEHUS MOTYT BblTb UCMOMb30BaHbI NPU PELLEHUN OAHHOW 3a8ayn.

6. Ha ocHOBaHWM (h3MyeCKmx 3aKOHOB COCTaBbTE YPaBHEHWS, CBSA3bIBAIOWME PU3NYECKUE

BENMYMHbI, KOTOPbIE XapakTepnayoT paccMaTpYBaEMOE B 3a4a4e SBNEHUE.

7. PewnTe 3anmcaHHble ypaBHEHUS MAaTEMATUYECKM OTHOCUTENbHO NCKOMOW BEMMYUHBI U MONY4UTe

oTBET B 06LWeM BUIE.

9. MogpcTtaebTe B hopMyny peleHns B obwem Buoe BMeCTo BykBeHHbIX 0603HAYEHWI YNCNOBbIE

3HaueHus Benn4mH B eguHuLax CU n, nponssens BbIYUCIEHWS, MONYYUTE YUCNOBOW OTBET.

10. PelweHune 3anayv conpoBoxXaanTe KpaTknMm, HO UCHEPMbIBAIOLLMMU MNOSICHEHUSIMU.

3avet 1. O3HaKOMMTbLCS C NEPEYHEM BOMPOCOB ANs 3a4eTa.

2. BHMMaTenbHO NpoYnTaTth 1 OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BelyunTb
BCE (pranyeckre oopMysbl Mo NPONLEHHbIM TEMAM.

3. 3ayeT no orauke NPOXOAUT B NMCbMEHHON (DOPME U [ONXEH colepXaTb:

- onpeneneHne OCHOBHbIX (OU3NYECKMX BENVYUH (B aHANUTUYECKOR 1 TEKCTOBOI (hopMe);

- 0N BEKTOPHbIX BEMIMYUH AONXHbI ObITh ONpefeneHbl Kak MoLyfb, Tak Y HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbBIX 3aKOHOB (PU3UKI (B aHAIMTUHECKORN 1 TEKCTOBOV chopMe); Npu 3TOM
HeobxoOMMO [aTh onpeneneHne U3NYECcKNX BEIUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHAa; PUCYHOK,
MOSICHSIOLWMIA OTBET Ha BOMPOC.

4. PeweHrie 3a8ay cHa4yana cnemyeT ocylecTBuTb B obuem Buae (B BykBeHHbIX 0603HaYeHNsX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YMCNEHHBI pacyeT B eauHuuax CU.

aK3aMeH 1. O3HaKOMMTbCS C NEPEYHEM BOMPOCOB A5 9K3aMeHa.

2. BHMMaTenbHO NpoYnTaTth ¥ OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCMEKT NEKUUiA. BolyunTb
BCE (pr3nYecKre OpMysbl Mo NPOALEHHBIM TEMAM.

3. 9k3aMeH Mo hU3vKe NPOXoaMT B MUCbMEHHOV CPOPME 1 AONXEH COnepXaTb:

- onpeneneHne OCHOBHBIX (DU3NYECKMX BENWYMH (B aHANUTUYECKOM 1 TEKCTOBOI (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLyfb, Tak Y HarpaBneHue;
-POPMYMPOBKY OCHOBHbIX 3aKOHOB (P3UKI (B aHANIMTUYECKON 1 TEKCTOBOM (DOPME); Npr 3TOM
HeobxooMMO [aThb OnpeneneHne ON3NHECKMNX BENUYMH, BXOASAWMUX B (DOPMYNMPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4. PeweHrie 3a8ay cHa4ana cnemnyeT ocylecTButb B obuem Buae (B BykBeHHbIX 0603HaYEHNsX),
MONY4YUTb PACHETHYIO POPMYIY 1 3aTEM MPOU3BECTM YNCNEHHBIA pacyeT B eguHuLax CU.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHMI 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe OUCLMNNVHBI (MOOYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MaTepmaanoweXHquCKoeo6ecneHeHmeo6pasoBaTean0N)npoueccaru)umcumnnMHe(Monynm)BKnmqaecheéﬂ
cnepywouwme KOMMNOHEHTDI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

KomnbloTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopusi.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONg pasnnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPAaBNEHUSI KOHTEHTOM C KNaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpumMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4any MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBaloLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNIMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOO0B, B TOM YKC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepenayy MHGOPMaLmW, opraHn3auuy pasinyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb UCMONb30BaHbI A/1si NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0byyeHusl, NpoBeLeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAAaMM U 3aWmUThl BbINONHEHHbIX paborT,
NpoBeLeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONXKNTENIbHOCTU caaqm oby4atoLmMMcst UHBaANULOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (DOPM NPOMEXYTOYHON aTTecTaLmm No OTHOWEHNIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBmm ¢ TpeboBaHnsamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 09.03.04
"MporpaMmHas uHxeHepus" 1 Npodpunto NoAroToBkM "PaspaboTtka NporpaMMHO-UHGOPMAaLMOHHBIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus
Mpogounb noaroToBkn: PaspaboTka NporpaMMHO-MHOPMALIMOHHBIX CUCTEM
KBanudomkauus BeinyckHuka: bakanasp
dopma oby4eHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2018
OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc o0buweli douanku [TekcT] = A course in general pfysics. T. 1, MexaHuka. MonekynsipHas ousvka: B
3-x Tomax / U1. B. CaBenbes. - CaHkT-MNeTtepbypr: JlaHb, 2011. - 432 c.

2. CaBenbes W. B. Kypc obweit gounsmkn [Tekct]. T.2: SnekTpuyecTBo 1 MarHetnam. BonHel. OnTuka. - 10-e 3., crep. -
CN6.: NaHb, 2008. - 496 c.: un. - (YuyebHuku ans sy3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.

3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. dursuka 1Bepaoro tena.
Ddu3rka aTOMHOrO AAPa U ANEMEHTAPHbIX YacTuML;: y4ebHMK ans By3os: B 3 1. / U. B. CaBenbes. - CaHkT-lNeTepbypr: JlaHb,
2008. - 320 c.

4. Bpybnesckas I. B. ®usuka. MpakTrkyM [SnekTpoHHbIl pecypc]: yuebHoe nocobue / . B. Bpybnesckas, U. A.
"oHuapeHko, A. B. MnblowoHok. - Mockea: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334

JononHutenoHas nuteparypa:
1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yactax] / . b. BadwuH. - 2-e nag., non. - KasaHb: M13g-so
MOwUH PT, 2011. - Y. 2. - 460 c.: un. - bubnuorp.: c. 432. - Mpenam. ykas: c. 445-459. - Mpun.: c. 432-444. - Pex. MO. - B
nep. - ISBN 978-5-4233-0032-6.
2. BadpuH 0. B. dusnka [TekcT] yueb. nocobue ans cTyn. MHXeHepHbix cnew./ . b. BaguH. - 2-e usgn., non. - KasaHs:
WN3g-8o MOuH PT, 2010. - Y. I. - 316 c.: un. - Bubnwnorp.: c. 300. - ISBN 978-5-4233-0033-3.
3. Opabosuy K. H. ®dunsuka [OnektpoHHbIi pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: ®uamatnut, 2010. -
539c. - ISBN 978-5-9221-0652-8. - Pexxum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
4. nbtowoHok A. B. ®usmka [OnekTpoHHbI pecypc]: yuebHoe nocobue / A. B. UnbiowoHok, M. B. Actaxos, U. A.
MoH4apeHko. - Mocksa: MIHDPA-M, 2013. - 600 c. - (Boicwee obpasoBaHue). - ISBN 978-5-16-006556-4. - Pexxum
noctyna: http://znanium.com/go.php?id=397226
5. KaHH K. B. Kypc obuweii conamku [DnekTpoHHbI pecypc]: yuebHoe nocobue / K. b. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum gocTyna: http://znanium.com/go.php?id=443435
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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

Hanpasnenue noarotosku: 09.03.04 - [porpamMmmHas nHxeHepus

Mpogounb noaroToBkn: PaspaboTka NporpaMMHO-MHOPMALIMOHHBIX CUCTEM
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-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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