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Mporpamma ancumnnuHbl "dusmka”; 01.03.02 MNpuknagHas matemaTvka v MHopMaTrka; AoUEHT, K.H. PamasaHos ®.®.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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PervcTpaunoHHbiii Homep 10290242619 3AE
CrpaHnua 2 n3 19. ___l il VHITI

S OEMALIGH



Mporpamma ancumnnuHbl "dusmka”; 01.03.02 MNpuknagHas matemaTvka v MHopMaTrka; AoUEHT, K.H. PamasaHos ®.®.

Mporpammy oucuunnnHel paspabotan(a)(n) LoueHT, K.H. PamasaHos ®@.®. (Kadenpa domauku HA, OToneneHue
VHJOPMALIMOHHBIX TEXHONOTMIA 1 aHepreTudecknx cuctem), FFRamazanov@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH NpuMeHsiTb doyHOaMeHTanbHble 3HAaHWUS, MONy4YeHHble B 06nacTu

MaTemMaTn4YecKnx 1 (M) eCTECTBEHHbIX HAayK, 1 UICMONb30BaThb KX B
NpogeccroHanbHoON AesTeNbHOCTM

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:
JlonxeH 3HaTb:

- OCHOBHbIE MOHSATUSA, 3aKOHbI 1 MOLENV MEXAHWKU, SNEKTPNYECTBA 1 MArHETN3MA, konebaHuii 1 BO/H, KBAHTOBOM
PU3NKKN, CTATUCTUYECKON COU3NKN N TEPMOAMHAMUKN.

JonxeH ymeTb:

- MCMOMb30BaTb OCHOBHbIE NpUeMbl 06paboTKy 3KCNEePMMEHTaNbHBIX AaHHbIX; pelwaTb TUMNoBble 3a4a4u N0 OCHOBHbIM
pasgenam usvky, UCNoMb3ys METOAbI MAaTEMATNYECKOr0 aHanm3a; Crnonb3oBaTh PM3NYECKMNE 3aKOHbI MPpY aHanmae
1 peleHnmn npobnem.

JonxeH BnaneTb:

- METoAaMu 3KCNEPUMEHTANIBHOrO NCCNENOBAHUS B (PU3MKe (NnaHMpPOBaHWe, NOCTaHOBKA 1 o6paboTka
SKCMepUMEHTa).

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

2. MecTo AMCLUMNNHDBI B CTPYKTYPEe OCHOBHOW NpodpeccruoHanbHon o6pa3oBaTeNibHOU NporpaMmbl BbiCLLIETO
obpasoBaHus

HaHHas yyebHas aucumnnmHa BkioYeHa B pasgen "61.0.16 OucuunnuHsl (Mooynu)" OCHOBHOM NpodheccuoHanbHoii
obpasosatenbHol nporpammbl 01.03.02 "MpuknagHas mateMatvka u nHgopmatuka ()" u oTHocutcs kK 0bs3aTenbHbIM
AVCUMNAnNHaM.

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

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

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

KoHTakTHasi paboTa - 144 yaca(oB), B TOM Yncne nekumm - 54 yaca(os), npaktTuyeckne 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 ANCUUMNMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 cemecTpe.

4. CopepXxaHue auCUUNNIUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ 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 n yachbl
KOHTaKTHOW paboThbl,
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Mporpamma ancumnnuHbl "dusmka”; 01.03.02 MNpuknagHas matemaTvka v MHopMaTrka; AoUEHT, K.H. PamasaHos ®.®.

Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paa.u.enb'ld g,:;:#:nnunbl / Cemectp) nx T;()é(ﬂgg:)l(()ocm CaMog?ﬁ,g;anaﬂ
e | pagora

5 'Eroemiab?. MexaHunuyeckne konebaHus u 5 4 4 0 12
R il L N . : &
o [foun S, peraTi s [o | s : 20
5. [Tema 5. OnekTpoanHammka 3 8 8 6 20
e s [ o e : 2
va Iﬁ:ﬁ(z. BonHoBas v kBaHTOBas 3 8 8 14 20
8. ;In'g)n::HBM.K(V?CHOBbl KBAHTOBOM 3 4 4 0 50
9. 'TI';:A; 9. ®usnka atoma 1 TBepaoro 3 > 5 0 55
o[ Joe 0. e rape s [ 2| : 2

Utoro 54 54 36 180

4.2 CopepxaHue AUCLUMIUHDI

Tema 1. Pusnyeckne oCHOBbl MEXAHUKM

OCHOBbI KUHEMATWKM.

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepvanbHas To4ka, cuctema oTc4éTa, TpaekTopus ABUXEHNS, CKOPOCTb,
nepemMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka spaliatenbHoro AsmxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHMNE, CBA3b MEXY YIrNOBOW M NIMHENHON CKOPOCTAMM, paBHOMEpPEMEHHOe BpaLleHne
mMaTepuanbHON TOUKMN).

OCHOBbI oMHaAMMKMN.

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

3aKOHbl COXPaHEHNS B MEXAHUKE.

MexaHunyeckast pabota. KoHcepBaTUBHbIE CUbl, MOTEHUMANBHAS 3HEPrUs Tena. CBA3b MeXy CUNON 1 NMOTEHUMANbHO
sHepruein. OGHOPOAHOCTb BPeMEHW. 3aKOH COXPaHEeHNs NOMHOW MexaHn4eckon saHeprun. OgHOPOLHOCTb
NpOCTPaHCTBA. 3aKOH COXPaHEHMWS UMMyNbCa MEXaHW4EeCKOW CUCTEMbI.

MexaHuka TBEpOOro Tena.

MomeHT cunbl. MoMeHT nMmnynbca. KuHetudeckas sHeprus spalueHns. MomeHT nHepuun. Teopema LtenHepa.
OCHOBHOE ypaBHEHMS OMHAMUKN BpallaTeNbHOro ABUXEHNS TBEPAOro Tena. MI30TpOnHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHUs MOMeHTa uMMynbea.

Penstusmctckas mexaHuka.

2 noctynata CTO. MNMpeobpazoBaHue JlopeHua 1 cneacTBusi 3 Hero: 3aMefieHne BpeMeHM, cokpalleHne AfiMHbl. 3aKoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHuuyeckue Koneb6aHus 1 BOJHbI

MexaHunuyeckne konebaHus.

CBoboaHble rapMoHMYeckre HesaTyxatowme konedaHus. CnoxeHune rapMmoHnyeckux konebarmin. CeoboaHsle
3atyxatolme konebaHus. BolHyxOeHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI.

XapakTepucTukm mexaHmyeckux BonH. berywas sonHa. BonHosoe ypasHeHue. MnoTHOCTb aHepruwn. MNoTHOCTL NnoToka
SHEeprum.

Tema 3. MonekynsipHas cousuka u TepmognHamMmka

MonekynsipHo-kuHeTn4eckas teopus (MKT) naeanbHoro rasa.

OcHogHble nonoxerns MKT. OcHoBHoe ypaBHeHne MKT npoeanbHoro rasa. YpaBHeHWe COCTOSHUS aeanbHOro rasa.
duanyeckunii cMbicn Temnepatypsbl. SiBneHusi nepeHoca. CpeaHsis onnHa csobonHoro npobera monekyn.
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®dyHKuuKn pacnpegeneHma Makcsenna n bonbumaHa.

PacnpeneneHune monekyn no ckopocTtam. PyHkUma pacnpegeneHus Makcsenna. bapomeTtpryeckas goopmyna.
PacnpeneneHne monekyn no saHepruam. dopmyna BonbumaHa.

OcHOoBbI TEPMOANHAMUKM.

| Hauano TepMoanHammku. Pabota rasa. TennoémkocTtb raza. CteneHn ceoboapl Monekyn. AguabaTtunyeckuii npoLecc.
Kpyroeoii npouecc (umkn). HeobpaTtumble npouecchl. dHTponus. |l Hayano TepMoanHaMUKW.

Tema 4. dnekTpocTaTvka U 3NeKTPUYEeCKUN ToK

OnekTpunyeckoe none B Bakyyme.

CBoiicTBa anekTpuyeckoro 3apsifa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nons.
Lnpkynsiums sektopa . Teopema ["aycca B Bakyyme. KoHgeHcatop. [MpoBogHUKN.

OnekTpuyeckoe nosne B BELECTBE.

MonsipHbie 1 HenonspHbIe AN3NEKTPUKK, NX nonapusauus. MonapunsosaHHoOCTb. Teopema [Taycca ong guanekrpuka.
ONeKTPOEMKOCTb. SHEPrnsa NEKTPMHECKOro Nons.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA Toka. HanpsxeHune Ha yyactke 1-2. 3akoHbl OMa ons 0gHOPOAHOrOo U
HEOQHOPOAHOr0 Y4acTKOB B MHTErpanbHON 1 auddpepeHumansHoi goopmax. 3akoH Ixoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckmne TokM B XMIOKOCTSX, ra3ax, B BaKyyme.

Tema 5. dnekTpoanHaMumKa

MarHuTHoe none B BakyyMme.

WHaykums marHntHoro nons. Cuna Amnepa. MarHuTHbin MomeHT. 3akoH buo-Casapa-Jlannaca. Linpkynauuns sektopa.
Cwvna NopeHua. [1pnxeHne 3apsna B MarHUTHOM none.

MarHuTHbln noTok. Teopema Maycca. PaboTa MarHUTHOro nons. AnekTpoMarHnutTHas uHaykums. Mpasuno JleHua. 3akoH
®dapapes. VIHoykTnBHOCTL. CaMoOnHOYKUNS.

MarHuTHoOe none B BellecTBe.

MarHeTtukn. HanpsixxeHHoCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHetnama. deppomMarHeTvku. SHEPrms MarHUTHOro Mons.

OcHoBbI TEOPUM ANEKTPOMArHUTHOrO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cmeweHns. YpasHeHns Makceenna B MHTErpanbHOn u guddpepeHumansHOn
doopmax, nx PnU3ndecKnim CMbICH.

Tema 6. dnekTpoMarHUTHble KonebaHus U BOMHbI

OnekTpoMarHMTHble KonebaHus.

Hezatyxatowwne konebanus. 3atyxarowme konebaHus. JekpeMeHT 3atyxaHus. Jo6poTHOCTb. BbIHyXAeHHbIE
anekTpuyeckume konebaHus. PesoHaHc Toka.

OnNeKTpOMarHNTHbIE BOMHBI.

BonHoBoe ypaBHeHWe 1 CKOPOCTb PacnpocTpaHeHnsl SNeKTPOMarHUTHbIX BONH. CBOWCTBA 9NeKTPOMAarHUTHbIX BOMH.
LLikana anekTpoMarH1THbIX BOSH.

Tema 7. BonHoBasi U KBaHTOBasi ONTUKa

NHTepdepeHumns ceeTa.

KorepeHTHOCTb CBETOBbLIX BO/H. YCNOBMS MakCUMyMa 1 MUHUMyMa nHTepdbepeHunmn. IHTepdepeHums ceeTta oT
pas3nnyHbix 06 bEKTOB.

Oundppakuns ceeta.

MpwHumn lMNoireHca-Pperens. Meton 3oH PpeHens. Audppakumu Operens n dpayHrogpepa 0T pasnuyHbiX 06 EKTOB.
PaccesHve csera.

MNMonspusauns n gucnepcus ceeta.

EcTecTBeHHbI 1 Nonspu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [lBonHoe nydenpenomneHune. ucnepcus
cBeTa. ONeKTPOHHas Teopus AUcnepcumn ceeta.

Tennosoe nanyyeHue.

XapakTepucTtuku Tennosoro nanydeHus. 3akoHbl Knpxrodpa, CtedpaHa-bonbumana, BuHa. N'mnoTesa NnaHka. dopmyna
MnaHka. OnTuyeckas nupomeTpums.

doToapdekT. dpdpekT KomntoHa. [asneHune ceeta.

3akoHbl BHeWwHero dootoadpdpekTa. YpaBHeHne DiiHwTenHa ana dpotoadbdoekta. NpumeHeHns potoadpbdoekta. SdpcpexT
KomntoHa. Macca v umnynbc gootoHa. asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MeXaHUKM

OCHOBHblE NONOXEHMS KBAHTOBOW MEXaHWKM.
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lvnotesa ne-bpoiina. CooTHoweHne HeonpenenéHHocTen MerideHbepra. BonHoBas goyHKLUMS 1 €€ CTaTUCTUYECKINN
cMbicyl. COBCTBEHHbIE 3HAYEHNS 1 CYHKLMW.

YpaeHeHuve WpennHrepa. OgHOMEpPHBI 6ECKOHEYHO FNyBOKUiA MOTEHUMANBHDBIA AWWK, TYHHENbHBIA 3¢0EKT, KBAHTOBBbI
rapMOHWYECKMIn OCLMNNATOP.

Tema 9. Pusnka atoma u TBepaoro Tena
KBaHTOBas Teopusd atoma.

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

Tema 10. duauka saapa U 3NeMeHTapHbIX YacTuL,
Slopo atoma. dneMeHTapHble YacTuLbI.

Xapaktepuctuku sapa. SHeprus ceasu aopa. Mogenn sapa. PagnoaktuBHoe nanyyeHme n ero suabl. Peakuun
OeneHmsa n cuHtesa snep. ALPOHbI U NeNTOHbl.HeTbipe Tvna yHaaMeHTanbHbIX B3aMMOOEACTBU S1EMEHTAPHbIX
yactumu. AHTrYacTmubl. Knaccudukaums anemeHTapHbix YacTuu. ['Mnotesa o kBapkax.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAEeNbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHusl, HanpaeeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHO paboTbl 06yHaroIWMXCs PErnaMmeHTUPyeTCs HOPMATUBHBIMI AOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SN1EKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTY No 06pasoBaTesibHbIM NPOrpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepauum ot 5 anpenst 2017 roga Ne301).

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBeAeHUIA".

MonoxeHwue ot 29 nekabpst 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeLeHNs TEKYLWEro KOHTPOMS yCNeBaeMocTu 1
NMPOMEXYTOYHOI aTTecTaunm obyyarowwmxcs dpefepanbHoro rocyjapcTBeEHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexaeHus Boicero obpasosaHus "KasaHckuii (MprBonxXckniA) coenepanbHblil yHuBepcutet".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O ¢opmMmpoBaHnm poHAa OLEHOYHbIX CPEACTB ANs
NpPoBeEHNS TeKyLLEel, MPOMEXYTOUYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs (enepanbHOro rocyaapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YUpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxXckuit) doenepansHblii

yHuBepcuteT"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHbIX 06pa3oBaTeNbHbIX Ppecypcax heasepanbHoro
rocynapCTBEHHOro aBTOHOMHOIO 06Pa30BaTENBHOIO YYPEXLEHUS BbICWIErO NPOCECCMOHANBHOr0 06pa3oBaHus

"KasaHckuin (MprBonxckuin) doeaepanbHbIn yHuBepeutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNOMNb30BAHMIO B
y4ebHOM npoLecce 1 yoaneHns anekTpoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3/IEKTPOHHOMO 06y4eHns
oelilepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbLHOMO y4pexAeHns Buiciuero obpasoBaHus "KasaHckui

(MpuBonxckuin) penepanbHblil yHUBEPCUTET"".

PernamenT Ne 0.1.1.67-06/11/16 o1 25 aHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HaHMUIA 06yYatoWwmxcs
B (peilepanbHOM rocy4apCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpeXAeHNM Bbicllero obpazosaHus "KasaHckuii

(MpwBOMXCKMIA) dhenepanbHblin yHusepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx n3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NPOGECCUOHANBHOIO

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCUUIIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONSI X OCBOEHUS

dopmMa KoHTpons OueHunBaeMblie
dran KOMNETEHLIMM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 2
| TekyLymit KoHTpOnB)|
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dopma KoHTponsi  |(OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. dursnyeckme 0CHOBblI MEXAHWUKM
KoHTponbHas
1 p§6o$§ a Orl1K-1 2. MexaHun4yeckue konebaHns 1 BONHbI
3. MonekynspHas tmsvka n TepmognHammka
[MncbMeHHoe 1. dn3nyeckmne oCHOBbI MEXAHUNKN
2 |nomawHee 3anaHue [OlK-1 2. MexaHun4yeckue konebaHus 1 BOMHbI
3. MonekynsipHas conanka n TepmoanHammka
3auer OrlK-1
CemecTp 3
TeKyLLMI KOHTPO/Tb
4. dnekTpocTaTnka 1 aneKkTpu4eckunii Tok
1 Kgg;gganaﬁ Or1K-1 5. OnekTpoanHammka
P 6. OnekTpoMarHUTHbIe KonebaHus 1 BOSHbI
4. DnekTpocTaTrka u aNneKkTpu4ecknin ToK
5. OnekTpoanHammka
6. DneKTpoMarHuTHole KonebaHus 1 BOMHbI
TOPHbI
2 llaBopatopHbie Orl1K-1 7. BonHoBas n kBaHTOBas onTtuka
paboTbl N
8. OCHOBbI KBAHTOBOW MEXaHUKMN
9. dusmka aTtoma u TBEPAOro Tena
10. Pursmka s4pa 1 SNEMEHTapHbIX YacTu,
MucsMerHoe 5 Oortaes kanLrat0n noxamL
MalH HU MK-1 '
3 |momawHee 3anatye |0 9. duauka atoma 1 TBEPOOro Tena
10. duamka sopa n sNeMeHTapHbIX HYacTuL
Ok3ameH OlK-1

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

Kputepum
®Popma OL,€HNBaHUs 3ran
KORTPONA OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 2
TekyLLUn KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[paBuibHO BbiNONHEHA (3anaHus BbiNOAHEHbI  (3anaHns BbIMOMHEHDI
paboTa BCE 334aHus. bonblias 4acTb 6oree 4eM HaMoNoOBMHY. [MEHEE YeM HaMoNoBUHY.| 1
MNpoaeMoHCTpMpoOBaH  [3agnaHui. MpucytcTayoT MpoaemMoHcTprpoBaH
BbICOKWIA YPOBEHb MpucyTtcTeytOT CepbEésHble oWmnbKy. HeyLOBNETBOPUTENbHbIN
BNafeHns MaTepmasnoMm. |He3HAYMTENbHbIE lMpooemoHCTpUpoOBaH |ypOBEHb BNageHns
MposiBneHsbl owmnobKuU. yOOBNETBOPUTENbHLIA  |MaTepuanom.
NpPeBOCX0AHble [MpooemMoHCTpUpoOBaH |ypOBEHb BNageHNs MposBneHsbl
CcrnocobHoCcTH XOPOLWUA YpOBEHb mMaTtepuanom. HeOooCTaTO4Hble
NPUMEHSATb 3HAHNUSA W1 BnageHus marepuanom. |lposBneHbl HU3kue CrnocobHoCTH
YMEHMSI K BbiNoniHeHuto |MposiBneHbl cpegHne  [cnocobHocTm NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPUMEHSATb 3HAHUA U [YMEHWS K BbIMONIHEHWNIO
NPUMEHSATb 3HAHUSA U |yMEHWS K BbIMOMHEHNIO |KOHKPETHBIX 3a4aHuniA.
YMEHWNS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHWI.
lMncbmeHHoe  |[paBuNbHO BbINONHEHDI |[paBuIbHO BbiNONHEHA (3anaHus BbINONHEHbI  (3anaHns BbIMOMHEHDI
JomaliHee BCE 3a0aHus. bonbluas 4acTb 6onee 4eM HarnonoBUHY. [MEHEE YEM HAnNonoBUHY.| 2
3apaHve [MpooemoHCcTpupoBaH  |3agaHuii. MpucyTcTByIOT lMponoemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucyTtcTBytOT cepbéaHble oWwnbKu. HeyLOBNETBOPUTENbHbIN
BNafeHns MaTepumasnoMm. |He3HauynTeNbHbIe MpooemMoHCTpUpoOBaH  |ypPOBEHb BnageHus
MposiBneHsbl owmnobkn. yOOBNETBOPUTENDbHLIA  |[MaTtepuanom.
NpPeBOCX0AHble lMpooeMoHCTpupoBaH |ypOBEHb BNaaeHus MposiBneHsl
CnocobHoCTH XOPOLWWIA ypOBEHb maTepuanom. HeJoCTaToO4YHbIe
NPUMEHSTb 3HAHWUS W BnaneHus matepuanoM. |lposBneHbl HU3kue CnocobHOCTU
YMEHUS K BbinonHeHuto ([MposiBneHbl cpeaHne  |crnocobHocTr NPUMEHSTb 3HAHNS U
KOHKPETHbIX 3a1aHuiA.  |cnocobHOCTH NPUMEHSTb 3HAHUSA U [yMEHWS K BbIMONIHEHWIO
NPUMEHSTb 3HAHUS U |yMEHWS K BbIMONMHEHNIO |KOHKPETHBIX 3a4aHuiA.
YMEHWNS K BbIMOIHEHNIO |KOHKPETHBIX 3a4aHuniA.
KOHKPETHbIX 3a4aHuniA.
3aureHo He 3auteHo
PerncTpaumorHbiit Homep 10290242619 SAEKTPOHHLIH
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Ansi fanbHewen yuebobl 1 yuyebHO-nporpaMMHOro maTepuana, f4onycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMOKKW B BIMONHEHNN
CMpaBuWIICS C BbINOMHEHVEM 3afaHUIA, npeaycMOTPEHHbIX NPOorpaMMort 3aiaHnin n He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNUTb MO OKOHYaHWK YH1BEpCUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMONHNTENbHbBIX 3aHATWIA NO COOTBETCTBYIOLWEN
AMCUMNNNHE.
Cemectp 3
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbINONHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTBytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHD MpucytcTBytoT CepbEésHble OLWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNAaAEeHNs MatepuanoMm. (HesHaunTeNbHblE MpPOLEMOHCTPMPOBAH  |ypOBEHb BNAAEHNS
MposiBneHs.l ownobKu. YLOBNETBOPUTENbHBIA  |Matepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPUPOBaH  [ypOBEHb BNageHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCcTaTouHbIE
NPVUMEHNATb 3HaHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CMnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHMIO |KOHKPETHBIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHve 1 ObopynosaHue u
pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposiBnena |lposieneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOPUTENbHAA  |HEYLOBNEeTBOPMTENbHAA
NnoAroToBka. MOAroToBKa. TeopeTumyeckas TeopeTmyeckas
Heobxoaumble HaBblkn [HeobxonuMble HaBblk  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NONHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbIl. Pesynbtar |1 yMEHUS 4acTUHHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYeET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBeTCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
MucbmeHHoe  |[paBUNbHO BbINONHEHDI |[1PaBMbHO BLINONHEHA (3a4aHMS BbINMONHEHbI  (3aAaHns BbINOMHEHD
JLoMallHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. [MEHEE YEM HAMONMOBUHY.| 3
3agaHue MpoLeMOHCTPMPOBaH  [3a8aHuiA. MpwucyTcTBYIOT MponLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT CepbésHble OWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHNs MatepuanoMm. (HesHauuTeNbHble MNpPOLEMOHCTPMPOBAH  |ypOBEHb BNaAeHNS
MposiBneHsl ownobKu. YLOBNETBOPUTENbHBIA  |MaTepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPUPOBaH  [ypOBEHb BNafgeHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA YPOBEHb mMartepuanom. He[oCcTaTouHbIE
NPVUMEHSATb 3HaHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNA 1~
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNAA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHui.
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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

1. B HEKOTOpOI TO4KE TPaeKTOPUN OBUXEHNS MaTepunanbHON TOYKM 3a4aHbl paanyc KpnsnaHbl R=62 cm 1 ckopocTb
u=5,1 M/c. HainTn BennynHy HopMarnbHOro ycKkopeHus an (B M/c(2)).

2. MatepumanbHasg Touka maccori m=0,5 kr oBMXETCSA CO CKOPOCThIO U =2,2 M/c. HaliTu umnynsc Tena p( B KreM/c).

3. Teno maccoit m=3 kr npu cBo60gHOM NafeHwn ¢ BoicoTbl h=0,15 KM B MOMEHT yaapa 0 3eMnto UMENo KMHETUYECKYIO
aHepruto T=2,5 k[ x. Hartn paboTy cunbl conpotuenennsi Bosayxa Aconp.(s Ix).

4. MoMeHT uHepumm Tena maccoit m=1,5 kr otTHocutenbHo ocu CO, NpoxoasLwen Yepes LIEHTP Macc, paseH 10=5,6
Krem(2). HaiiTn MOMEHT MHepuun aToro Tena otHocutenbHo ocn AO , napannenbHoi ocu CO u Haxoosweincs oT Hee Ha
paccTtosHum d=0,1M (B KreMm(2)).

5. Haiit penatmBmMcTCKMn MMNYNbC YacTuLbl (B KreM/C), neTawein Co ckopocTbio U = 0,95+c. Macca yactuubl pasHa
m=2,5 +10(-8) kr. (C - CKOPOCTb CBETA B BaKkyyMme)

6. YpaBHeHve beryuieii BONHbl MMeeT BUL: E=A0*cos(w*t-k*x+a).

Hawtu gnuny sonHbl A (B M). (k=0,228m(-1)).

7. Haintn o6bem (B M(3)) v =0,5 Moneit noeanbHoro rasa npu HopmanbHbix yenosusix ( po=1,013+10(5)MNa , To=273,15 K).

8. Boonb ocm x NNOTHOCTb N3MEHSETCA MO 3aKoHY P = a*X. Kakas macca sewectsa m (B Kr) NnepeHocuTCs Yepes
nnowanky AS= 0,013 M2 , pacrnonoXeHHyo NeprneHanKynsipHoO ocu X, 3a spems At =2,3 ¢ npu koadpurumeHTe
ondppysum D= 12,3+10(-6) m(2)/c. (a=0,036 kr/m(4)).

9. Mpwm coobleHnm ragy konmyectsa Tennotel Q=4,25 kX BHYTPEHHSS aHeprus rasa ysennymnacb Ha AU=3,24 k[1x.
Haritn paboty raza A (B kI1x)

10. 'py3 maccoit m=>5 kr Ha NpyXuHe CoBepPLIAET 3aTyxatowme konebaHns, oudcpepeHLmnanbHoe ypaBHEHNE KOTOPbIX
nmeet BnA: X"+23*X'+A(2) *x=0. Hantn koaddunLmeHT conpoTuBneHns cpedbl r (B kr/c). (6=2,1(1/c)).

2. NMnucbmeHHoe pomallHee 3apaHue

Tembl 1,2, 3
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Tembi:

. KnHematuka matepmanbHoOi To4kM

. InHamunka matepuanbHON TOYKMN

. MexaHuyeckas paboTa u aHeprus

. MexaHwvka TBepooro tena

. Penatneucrtckas mexaHuka

. MKT naeanbHoro rasa

. SIBneHuns nepeHoca

. OCcHOBbI TEPMOOUHAMUKN

. MexaHuyeckmne konebaHus

10. MexaHuyeckme BOfHbI

MNpumepbl 3a0aHwniA:

3apava 1. Ban B Buge cniowHoro unnnHapa maccoi mi1=10 Kr HacaxeH Ha ropna3oHTanbHy oCb. Ha umnnHap HamoTaH
WHYpP, K cBOHOAHOMY KOHLY KOTOPOro noABeleHa rupst Maccoi m2=2 kr. C kakuM yckopeHmeM a byaet onyckatbes rmps,
€cnu ee NpenocTaBnTb camoil cebe?

3apnava 2. M3 npyxuHHoro nuctoneta 6bin Npon3BeAeH BbiICTPEN BepTukanbHo BBepx. OnpeaenvTb BoicoTy h, Ha
KOTOpYto NoaHMMaeTcs nynsi maccot m=20 r, ecnv NpyXunHa XecTkocTbio k=196 H/M Bbina cxarta nepen BoICTPENOM Ha
x=10 cM. Maccoit npyxuHbl npeHebpeYb.

3apgadya 3. PakeTa yctaHoBneHa Ha NOBEPXHOCTN 3eMnu 45 3anycka B BepTUKanbHOM HanpasneHuu. Mpu kakon
MUHUManNbHOM CKOPOCTM V1, COOBLLEHHON pakeTe Npu 3anycke, OHa YAANUTCS OT NMOBEPXHOCTY HA PACCTOSHWE, PaBHOE
paguycy 3emnu (R=6,37*106 m)? Cunamn, KpoOMe CWibl rPaBUTaLMOHHOrO B3aMMOOENCTBUS PakeTbl U 3emMnu,
npeHebpeyb.

3anava 4. Konba BMectumocTbio V=300 cM2, 3akpbiTas NpobKol C KpaHOM, COLEPXMUT Pa3peXeHHblil Bo3ayx. [ns
N3MepeHUs faBNeHNs B KONHe ropnbiwko Konbbl NOrpy3nny B BOLY Ha HE3HAYUTENBHYIO TyOuMHY 1 OTKPbINK KPaH, B
pesynbTate Yero B konby Bowna Boga Maccoii m=292 r. OnpenennTts NepBoHaYanbHoe faBneHue p B konbe, ecnm
atmocdpepHoe nasneHune p0=100 klMa.

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 o6beMe Ao fasneHus p2=500 kMa. MoctpouTtsb
rpagouk npouecca u Hatu: 1) nsmeHeHne AU BHyTpeHHe aHeprum rasa; 2) CoBepLIeHHY0 UM paboTy A; 3) KONMYeCcTBO
Tennotbl Q, NnepenaHHoe raay.

3aver

Bonpocsbl k 3a4ety:

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

2. CkopocTb. CKOpOCTb B NONSIPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpenHas ckopocTb. [NpoiaeHHbIA NyTh.

4. YckopeHue. YCKopeHne B 0eKkapToBOM CUCTEME KOOpAMHAT.

5. YckopeHue. YckopeHne B CUCTEME KOOPAMHAT, CBA3aHHOW C ABUXYLWENCS TOYKOMN.

6. Yron nosopoTta. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YrNOBOW CKOPOCTK. YINOBOE YCKOPEHUE.

7. OnHammka maTepuranbHoi To4kKn. 3akoHbl HbtoToHa.

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

9. Pabota B MexaHuike.

10. KuHeTtnyeckas n noteHUnanbHas sHepruu.

11. OCHOBHOE ypaBHEHNE OMHAMWKM BpaLATENbHOrO ABMXEHMS TBEPOOro TeNa OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE YpaBHEHMNE OMHAMKKM BPALLATENBHOrO ABMXEHMS TBEPOOr0 TeNna OTHOCUTENBbHO HEMOABUXHON OCK.
13. MOMEHT Cuibl, MOMEHT UMMYNbca, MOMEHT MHepumun. KuHeTnyeckas sHeprus spalwarowerocs tena.

14. 3aKoHbI COXpaHeHWs (UMNynbCca, SHEPrMM, MOMEHTa MMNYNbCa).

15. MpeobpaszosaHus koopamHat Manunes. MpuHumn oTHocMTenbHoCTU Manunes

16. MocTynaTbl OliHWTelHa. MNpeobpasoBaHust koopanHat JlopeHua.

17. [InnHa n NpoMeXxyToK BPEMEHW B PENSTUBUCTCKOW MEXaHMUKe.

18. MNoHATME 04HOBPEMEHHOCTU B PENATUBMUCTCKON MEXAHMKE.

19. PenaTMBMUCTCKUA 3aKOH CNOXEHUS CKOPOCTEN.

20. OcHOBbI PENATUBUCTCKON OUHAMUKM.

21. B3anMoCBSI3b MaCChl U 3HEPTUN B PENSATUBUCTCKON MEXAHNKE.

22. CBoboHbIE rapMoHUYeckme konebaHms

23. 3atyxatowme MexaHun4yeckme KonebaHus

24. BblHyXeHHble MexaHuyeckne konebaHus

25. lMpononbHbie 1 NOMNepeYHble BOMHDI

26.YpaBHEHME BOMHbI.

27.Pa3oBas CKOPOCTb BO/MHbI

28. OHeprus BonHbl. CTOAYME BOMHBI.

29. CtatMcTny4ecknii 1 TepMOANHAMNYECKUIA METOObl NCCNEeOBaHUS.

30. OcHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYECKON Teopun (BblBOL).
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31.CpenHekBagpaTnyHas CKOpPoCTb. PU3NHECKNIA CMbICA TEPMOAMHAMNYECKON Temnepartypbil.

32.4ucno creneHein cBoboabl Monekyn. 3aKOH PaBHOMEPHOrO pacnpeneneHns aHeprum no Yucnam cteneHel ceobonbl
MONEKYy.

33. 3akoH pacnpeneneHns Monekyn no cKoOpocTsaM (pacnpepeneHne Makceenna).

34. PacnpeneneHune bonbuMaHa. BapomeTpuyeckas coopmyna.

35. BHyTpeHHsIs aHeprus. Tennota u paboTta B TepMOAMHAMUKE.

36. lNepBoe Ha4yano TEPMOAUHAMUKKIN 1 €r0 MPUMEHEHNE K N30XOPUYECKOMY MPOLECCy.

37. NepBoe Havano TepMOLMHAMUKU U €r0 NMPUMEHEHWE K n3obapuyeckomy npoueccy. drusnyecknii cMbicn
YHUBepcanbHON ra3oBON MOCTOSHHON.

38. lNepBoe Ha4yano TeEPMOANHAMUKM N €r0 MPUMEHEHNE K U30TEPMNYECKOMY NpoLeccy.

39. MNepBoe Havyano TepMOAMHAMUKU U Er0 MPUMEHEHUE K aamabaTnieckoMmy npoLeccy.

40. OphekTrBHbIA auameTp. CpenHsa anvHa ceoboaHoro npobera Monekyn. Bpems penakcaumm.

41. SlBneHune ondpdpysnn. 3akoH Puka.

42. SlBneHne TennonpoBO4HOCTM. 3akoH Pypbe.

43. $lBneHne BHYTPEHHEro TpeHus.

44. Kpyrosble npouecchl. K.I1.[. Tennosoi 1 xonoannbHON MalWnHbI.

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

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

47. lNpuseneHHasa TennoTta. YpasHeHue Knayauyca.

48. SHTponusa. CBONCTBA SHTPOMUN.

49. SHTponNMsa ngeanbHOro rasa.

50. Bropoe Havano TepmMoanHamMuKu.

51. Cratmctuyecknic CMbICN BTOPOro Havana TepMOAVHAMUKN.

52. YpasHeHue BaH-pep-Baanbca. MNonpaeku BaH-gep-Baanbca.

Cemectp 3

TeKyLlUin KOHTPONb

1. KoHTponbHas pabora

Tembl 4,5, 6

Mpumepbl 3a0aHniA:

3apnadya 1. Tpu oamHakosbix nonoxuTenbHbix 3apsna Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEpPWNHAM PaBHOCTOPOHHEr0O

TpeyronbHuka. Kakoi otpuuatenbHblii 3apsn Q4 Hy>XHO MOMECTUTb B LIEHTPE TPEYronbHWKa, YTo6bl cuna npuTsXeHnus ¢
€ro CTOPOHbl ypaBHOBECWNA CWMbl B3AUMHOMO OTTaNKMBaHUS 3apsiaoB, HAXOASIUNXCS B BEPLUMHAX?

3apaya 2. MNonoxutensHble 3apagbl Q1=3 mkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 m gpyr ot
npyra. OnpegennTb paboTty A', KOTOPYIO HaOO COBEPLWNTb, 4TOOLI CONMM3NTL 3apsaabl 00 PACCTOSHMS r2=1 M.

3apgaya 3. OnekTpuyeckoe none co3aaHo AByMs TodeyHbiMm 3apsanamu: Q1=30 HKn n Q2=-10 HKn. PacctosHune d mexay
3apsaamu pasHo 20 cM. OnpenennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOYKE, Haxoaswencs Ha paccTosHUN
r1=15 cM OT NepBOro 1 Ha paccTosiHUK r2=10 CM OT BTOPOro 3aps.a0s..

3apava 4. lNoteHuunomeTp ¢ conpotmeneHnem R=100 OmM noakntoueH K MCTo4HuKy Toka, 9C & koToporo pasHa 150 B n
BHyTpeHHee conpoTueneHue r=50 OM. OnpenennTb NokasaHue BonbTMETPA C conpoTneneHnem Re=500 Ow,
COEJIMHEHHOTO NMPOBOAHUKOM C OLHOW U3 KEMM NOTEHLMOMETPA U NOABUXHBIM KOHTAKTOM C CEPeanHoi 06MOTKU
noteHuuomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXIY TEMM Xe TOYKaMM NOTEHUMOMETPA NPY OTKIIOYEHHOM
BONbTMETPE?

3apava 5. o ToHKoMy NpoBoaswemy Konbly paguycom R=10 cM TedeT 1ok 1=80 A. Hantn MarHuTHyto nHaykuuio B B
To4yke A, paBHOYLANEHHON OT BCEX TOYEK KOMbLA Ha paccTogHune r=20 cM.

3agadya 6. Ha ToncTyro CTEKNSAHHYIO MNACTUHKY, NOKPbITYIO O4EHb TOHKOW NAEHKON, nokasaTenb NpenoMneHns n2
BELeCTBa KOTOPOM paseH 1,4, nagaeT HOPManbHO NapannenbHblid My40K MOHOXpoMaTuyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblii CBET MakcumanbHo ocnabneH BcnencTene uHtepdepeHumnmn. Onpenenntb TONWMHY d NNEHKN.

3apaya 7. Ha wenb wnpuHoit a=0,1 MM HOpManbHO NafaeT napannesfbHbli Ny4ok CBeTa OT MOHOXPOMAaTn4eckoro
uctoyHuka (A=0,6 mkm). OnpenenuTb WNPKUHY | LEHTPaNLHOrO MakCMMyMa B AMOPaKLMOHHOW KapTUHe, NPoeLnpyemMon ¢
MOMOLUbIO NINH3bI, HAX0ASWEeNCS HENOCPEACTBEHHO 32 WeNblo, Ha 9KpaH, OTCTOSWMIA OT IMH3bl HA PacCTOAHWMM L=1 Mm.
3apaya 8. CteneHb nonspusaumm P yactuyHo-nonsaprnsoBaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaeTcs
MaKCMMasnibHas MHTEHCUBHOCTb CBETA, MPOMNYCKAeEMOro Yepes aHannaartop, 0T MUHUMaNbHO?

3apgadya 9. C noBepxHOCTM caxu nnowanpo S=2 cM2 npu Temnepartype T=400 K 3a spems t=5 MUH nanyyaertcs sHeprms
W=83 IIx. Onpenenntb KO3(OPULNEHT TEMNOBOMO U3NYYEHNS € CaXMN.

3agaya 10. [1Ba UCTOYHUKA M3Ny4atoT CBET C ANNHON BOMHbLI 375HM 1 750 HM. HaiT OTHOWEHWE MMNynbCOB (DOTOHOB,
n3ny4aembix NEPBbLIM N BTOPbIM NCTOYHNKOM.

2. NabopartopHbie paboTbl

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

Na6opatopHas pabota 1. Nay4eHune paboTbl aNeKTPOHHOro ocuunniorpada.

NabopatopHas paboTa 2. iamepeHne yaenbHoOro 3apsiia anekTpoHa.

NabopatopHas paboTa 3. MNpoeepka 3akoHa OMa 1 N3MepeHNe yaebHOro ConpPOTUBAEHNS.

NabopaTopHas paboTa 4. N3yueHne pacnpeneneHnsi MarHUTHOrO Nons BAOMb OCY CONEeHOMAA.

Na6opatopHas paboTta 5. OnpeneneHne ropusaoHTaNnbHON COCTaBNAOWER MArHUTHOM UHOYKLIMW
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MarHMTHOro nons 3emnu.

NabopartopHas paboTa 6. VI3ydeHune SiBNeHNs MarHUTHOro ructepesmnca.
NabopatopHas paboTta 7. N3ydeHune 3aTyxatowwmx konebaHui.
NabopatopHas paboTa 8. May4eHune penakcaumoHHbIX KonebaHuiA.
NabopatopHas paboTta 9. N3y4eHne cobCTBEHHbIX KonebaHuii CTPyHbI
NabopatopHas pabota 10. N3yyeHne aBneHus MHTEPPEPEHLINM.
NabopatopHas paboTa 12. N3yyeHne omcppakumm ceeta.
NabopatopHas paboTta 13. N3y4eHne 3aKOHOB TEMIOBOrO U3Ny4YeHNs.
Na6opatopHas pabota 14. iayyeHne siBneHust gootoachdpekTa.
Na6opatopHas pabota 15. OnTMyeckas aHU30TPOMNUSA NOL BAUSIHUEM BHELIHUX BO3OEACTBUIA
NabopatopHas paboTa 16. SkcnepruMeHTanbHoe noaTeepxaeHne noctynatos bopa.
OnbiT ®paHka n Nepua

NabopatopHas pabota 17. CnekTp atoma Bogopoaa.

NabopatopHas pabota 18. O3HakomneHne ¢ paboToli ra3oBoro nasepa.
NabopaTopHas paboTa 19. MiaMepeHUe CKOPOCTM CBETA C MOMOLLbIO TA3EPHOr0 CEHCOPA ABUXEHUS.
3. NnucbMmeHHOEe gomallHee 3agaHue

Tembl 7, 8,9, 10

Temsbi:

. DnekTpuyeckoe rnone B Bakyyme

. nanekTpukn

. MposogHukn. KonpeHcatopbl

. DHeprus 3apsiXeHHbIX CUCTEM

. DnekTpuyeckunii Tok

. MarHuTHoe none B Bakyyme

. MarHnTHOe none B BelecTse

. DnekTpoMarHuTHas MHAYKUNS

. dnekTpoMarHmTHble KonebaHusi

10. SnekTpoMarHUTHblE BOMHbI

11. HTepdepeHumns ceeta

12. Ondppakumsa ceeta

13. Nongapnszauns ceeta

14. ®OTOHBI

15. TennoBoe nanyyeHune

16. Teopus atoma Bopa

17. doToadpchekT

18. BonHoBbIE CBOMCTBA YacTUL,

19. PagnoakTmBHOCTb

20. flgpo atoma

Ok3ameH

Bonpochbl k ak3ameny:

O©oo~NOoOOOTh~,WN =

1. On. cTatmyeckoe none B BakyyMme. 3akoH COXpaHeHusd 3. 3apsdna. 3akoH Kyn0Ha. Haﬂpﬂ)KeHHOCTb 9. Nons. rlpVIHLI,VII'I

cynepnosnumm nonemn.

2. MoTteHuman an. ctatudeckoro nons. CBaA3b HANPSXEHHOCTM U NoTeHUMana . cTaTM4eckoro nons.
3.9nekTpuyecknii gunonb. Pacyet an. nong gunons.

4. Cunosble MMHMK 311. nons. MNoTok BeKTopa HaANPSXEHHOCTW 3. MONsl.

5.Teopema OcTporpanckoro-laycca u ee NpMMeHeEHUE K BbIYMCIEHUIO HAMPSIXXEHHOCTI Nonst 0T 6eCKOHEYHOIA
04HOPOAHO3APSXKEHHON NNOCKOCTH.

6. Teopema OcTporpanckoro-laycca 1 ee NpUMEHEHUE K BbIMUCIEHNIO HAMPSXKEHHOCTU NOMSt OT 6ECKOHEYHON HUTK.
7.Teopema OcTporpanckoro-lraycca n ee NpyMEHEHNE K BbIYUCTIEHMIO HAMPAXEHHOCTU NONS METANNINYECKOW CApepbl.
8. 9n. none B ananekTpukax. MonspHble U HenonsipHble MONeKynbl. M. AUMNONb BO BHEWHEM OAHOPOAHOM 3/1. Mone.
9. Monsipmaauns OU3NeKTPMKOB: OpueHTaLUMoHHas 1 aedoopmMaumnoHHas. Bektop nonsipusauun. Cesisab Mexay
NMOBEPXHOCTHOM MNOTHOCTBIO CBA3AHHbLIX 3apS,A0B 1 BEKTOPOM MONSpU3aLuni.

10. HanpsxeHHOCTb 91. nons B auanekTpuke. Teopema [Faycca ans an. nons B agnanekrpuke. Jdunanektpuyeckas
NPOHNLLAEMOCTb U ee OU3NYECKUIA CMbICTT.

11.MpoBooHvKkK B an. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY MPOBOAHUKA W HA €r0 MOBEPXHOCTK).
12.CBA3b MexXy HanpsXXeHHOCTbIO 3/1. NONS Yy NOBEPXHOCTM NPOBOAHMNKA W NMOBEPXHOCTHOW MIIOTHOCTLIO 3ap5A0B.
13. OnekTpoemMKocTb NPoBOAHMKOB. KoHaeHcaTopbl. CoeauHeHne KOHLEHCATOPOB.

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

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

16. [OCTOSAHHDBIV 3/1. TOK, €ro XapakTePUCTUKN 1 YCNOBUS CYLLECTBOBAHNS.

17. MocTosHHBIA 31. ToK. 3akoH OmMa ans uenw.
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18. MNocToAHHbIN 3n. ToK. 3akoH OMma B amdocbepeHumanbHon oopme.
19. OnekTpoNpPOBOAHOCTL METANNOB. DKCNEPUMEHTaNbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.

20. Knaccuyeckas Teopusi anekTponpoBoaHoCcT MeTannos. BeiBog 3akoHoB OmMa 1 BuoemaHa-®paHua us anekTpoHHOM
Teopun.

21. Tpy4HOCTM KNnaccmu4eckon Teopun NpoBoaMMOCTH.
5.MarHuntHoe none B Bakyyme.

22. MarHuTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHue Ans pacyera MarHUTHOro Nons NPsiIMoro
TOKA.

23. 3akoH buo-Caeapa-Jlannaca v ero npMMeHeHne ons pacyeta MarHUTHOrO NOAs B LLIEHTPE KPYroBoro Toka.
24. MarHmTHOe none OBMXyLerocs 3apsaa.

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

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

27. YckopuTenu 3apsiXkeHHblx Yactul,. LInknotpoH.

28. SdhbcpekT Xonna.

29. 3aKOH MOMHOro ToKa A4S MarHUTHOrO MOMs B BakyyMme.

30. MarHuTHOE none coneHomaa v Topouaa.

31. PaboTa no nepemeLLeHmMo NPOBOAHMKA 1 KOHTYpa C TOKOM B MarHUTHOM Morne.

32. MarHuTHOe none B BewecTse. MarHWTHbIE MOMEHTBI aTOMOB 1 3NIEKTPOHOB.

33. [lna n napa MarHeTu3m.

34. HamarHnyeHHocTb. MarHmTHOe none B BewecTBe.

35. 3aKkoH NOAHOro ToKa AN MarHUTHOrO NONS B BEWECTBE.

36. beppomarHeTkn, ux CBOMCTBA 1 X Npupoaa.

37. OnekTpomarHutHas nHaykums. Onbitel @apanes. MNpasuno NeHua.

38. OnekTpomarHuTHas nHaykums. Beisog 9C nHAYKUMN N3 INEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPaHEHNS SHEPTUN.
39. NInoykTneBHOCTb KOHTYypa. CamonHaykuus. BaanmHas nHaykums.

40. DHeprus MarHUTHOro nons.

41. Buxpesoe anekTpuyeckoe none.

42. Tok cMelleHns.

43. YpaBHeHve Makcsenna u nx aHanua

44. dnekTpuyeckmii konebatenbHblil KOHTYP. CBOBOAHBIE 3NEKTPOMArHUTHbIE kKonebaHus.
45. SnekTpuyeckuii konebatenbHblin KOHTYP. CBOGOAHbIE 3aTyXatoWwme aneKTpoMarHnTHble konebaHusi konebaHus.
46. OnekTpuyecknin konebaTenbHblil KOHTYP. BbIHYyXAEHHbIE 3NEKTPOMarHUTHble KonebaHus.
47. CBoWiCTBa 3NEKTPOMarH1THbIX CBOWCTB

48. DHeprus anekTpoMarHMTHbIX BOMH.

49. Nany4yeHne anekTpu4ecKoro gunons.

50. Wkana anekTpoMarHUTHbIX BOMH.

51. PacnpocTpaHeHune cBeTa Yepes rpaHuuy AByX Cpen.

52.NHTepdepeHLus ceeTa.

53. KorepeHTHOCTb 1 MOHOXPOMaTUYHOCTb.

54. YcnoBue nHtTepepeHLUNOHHOro MakcMmMyma 1 MUHUMyMa.

55.NHTepdepeHLmns ceeTa. PacyeT nHTepgEepPEHLNOHHON KapTHbI OT ABYX NCTOYHUNKOB.
56./HTepdepeHUns cBeTa B TOHKMX MNEHKax.

57. Ondppakums ceeta. MNpuHumn MNoireHca-PpeHens.

58. MeTon 30H ®peHens.

59.dndbpakumns DpeHens Ha KpyrnomM OTBEPCTUN.

60.dncbpakuns dpeHens Ha KPyriaom gucke..

61.0ndpakuns dpayHrodepa Ha OMGPaKLUMOHHON peweTke.

62.ndpakLma Ha NpocTpaHCTBEHHON peweTke. Dopmyna Bynbgoa- bparra
63.ncnepcus ceeta. SNeKTPOHHAs TEOpUS AUCMNEPCUM CBETA.

64. Monspusaumsa ceeta.

65.CteneHb nonspusaumm.

66. 3akoH Mantoca.

67.[BolHoe nyvenpenomneHne. ickyctBeHHas onTnyeckas aHnm3oTponusl.

68. TennoBoe n3ny4eHne 1 ero xapakTepucTnkn. 3akoH Knpxroda.

69.3akoH CtedpaHa-bonbumaHa. 3akoH cmelweHns BuHa.

70.I'vnoTe3a lNMnaHka. ®opmyna lNMnaHka.

71.PoToadhhekT.3akoHbI PoTOIdDEKTA.

72.YpaBHeHune DiiHWTelHa ons BHeWwHero ooToadodekTa.

73. OnbiThl Jlebenesa. [asneHue ceeta.

74.BonHoBoe 00bsicHEHWE LaBNeHUs cBeTa.

75.KBaHTOBOE 06BACHEHWE OaBNEHNS CBETA.
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76. OchbdpekT KomnToHa.

77.KopnyckynspHo-BONHOBOM Ayann3Mm CBONCTB BeluecTsa. Popmyna e bpownns.
78.CooTHowWweHne HeonpeaeneHHocTel. Cneactems U3 COOTHOLWEHNUIA HEONPELENEHHOCTEN.
79.BonHoBas doyHKUNS 1 ee CTaTUCTUHECKUNIA CMbIC.

80.06uee ypaBHeHue LWpeaunHrepa. YpaBHeruve LpeanHrepa ans ctauMoHapHbIX COCTOSIHUIA.
81. MNpuHUUN NPUYMHHOCTM B KBAHTOBON MEXaHUKE.

82.CBobopnHas yacTtmua.

83.Yactmua B 04HOMEpPHOW NPSIMOYroNbHOW " MOTEHUMaNnbHON sme”.

84.MpoxoxeHne YacTumLbl CKBO3b NOTeHUMaNbHbIA 6apbep. TyHHENbHbIA 300dEKT.
85.KBaHTOBbIN rapMOHNYECKUA OCUMANATOP.

86. MoMeHT nmnynbca B KBaHTOBOW MexaHuke

87.AT1om Bomopopaa. KeaHToBble Ynicna.

88.0nbiT WTepHa n MNepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YUCHO.

89.MMprHUUN HEPA3INYNMOCTN TOXAECTBEHHbIX YaCTuLL.

90.MpunHuun Maynu. PacnpeneneHne anekTpoHOB B aTOME MO COCTOSHUSAM.

91.CnekTpbl aTOMOB 1 Monekyn. KomMbrHaLMOHHOE paccesiHme cBeTa.

92.BbIHyx AeHHoe n3nyyeHue. MNMpuHuun getanbHoro pasHosecus. dopmyna MNnaHka
93.J1azepbl

94.9neMeHTbl KBAHTOBOW CTaTUCTUKM.

95. PacnpegneneHne aneKTpoHOB NPOBOAMMOCTY B MeTanne no aHeprusiM npu abcontoTHoOM Hyne. SHeprus depmu.
BnusaHne TemnepaTypbl Ha pacnpeneneHne aNeKTpoHOB NPOBOANMOCTI B METANNE MO SHEPTMSM.
96. Teopus TennoemkocTel iiHWTenHa, debas.

97. SHepreTnyeckue 30Hbl B KpucTannax. PacnpeneneHune anekTpoHOB Mo 3HEPreTUHeckum 3oHaM. BaneHTHas 30Ha v
30Ha NPoBOAUMOCTU. MeTansbl, AUINEKTPUKUN 1 MONYNPOBOLHUKN.

98. MonynpoBoaHukn.CobCcTBEHHAS 1 MPUMECHAas MPOBOAMMOCTb MONYNPOBOLHNKOB.

99. Paborta Bbixoaa. KoHTakTHas pa3HOCTb NOTEHLMAMNO0B.

100. KOHTaKkT 9neKkTPOHHOro 1 AblIpOYHOrO NONYNPOBOLHUKOB (P-N MEPExXon) U ero BoMbT - amnepHas xapakTepucTmka.
101. OCHOBHbIE CBOWCTBA M CTPOEHME AOpa.

102. DHeprus cBsA3u s4ep.

103. AnepHble cunbl.

104. PagnoaktnBHOCTb. Buabl pagnoakTuBHOro N3ny4yeHuns.

105.YpoBeHb anemMeHTapHbIX 4acTuL.

106. dyHOamMeHTanbHble B3aMOAENCTBUS.

6.4 MeToaunyeckue matepuanbl, onpeaensiioLLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y pelictByet 6anibHO-peATUHIOBAS CUCTEMA OLIEHKW 3HaHW 0bydatowmxcs. CyMMapHO Mo SUCLWMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos v bonee - "3a4TeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUIN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBaAHNA KOMMNETEeHLUA 6annos
CemecTp 2

TeKkyL i KOHTPOb

KoHTponbHas [KoHTponbHas pabota NpoBoAWTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs
paboTa nonyyaroT 3aaHus Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Paborta
BbIMOJIHSIETCS B MMCbMEHHOM BUae U caaéTcs npenoaasatento. OueHnBarTcs
BNafeHne MaTepuanom rno Teme paboTbl, aHANUTUYECKUE CNOCOBHOCTM, BnafeHne
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOOXOAMMbIE [J1s1 BbINONHEHUS 3a0aHUA.

—
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
MucbmeHHoe  |OByvarowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
JomauHee BOMPOCOB Mn pelweHntio 3aaady. Pabota BeiImonHAeTCS NMMCbMEHHO AoMa U 2 20
3afaHve cnaércs npenogasatento. OueHMBalOTCS BlageHWe Mateprasnom no Teme

pa6OTbI, aHannTunyeckue CI'IOCO6HOCTVI, BnageHne mMetogamun, ymMeHunsa U HaBblku,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.

3auert 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMMIMHGI. 50
Ob6y4atowmiics nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKN U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYyaLMA N PELLEHNN NPAKTUYECKNX 3a0aHWA.

Cemectp 3
TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yachkl ayantopHoit pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. Pabota 1 10
BbINOSIHAETCS B MUCbMEHHOM Buae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, YMEHMs U HaBbIKW, HeOOX0OUMbIE A5 BbINOMHEHWS! 3a0aHWIA.

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, oby4yatowmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 30
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NpPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYIOLWER NpeaMeTHON obnacTu.

MucbMeHHoe  [OByyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 3 10
3agaHvie cnaérca npenogasarento. OueHnBalOTCS BNaAEHNE MaTepUanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ansi BbIMOMHEHWS 3a4aHWA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHMS AUCUMMNINHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no Bcem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCs BnafeHue Matepunanom, ero CUCTeMHoe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHanuae NpobneMHbIX CUTyaunii U peleHnn NPakTUYecKnx 3aaaHuni.

7. MepeyeHb OCHOBHOW U AONONMHUTENbHOW YUe6HON nuTepaTypbl, HEO6XOAUMON A/l OCBOEHUS OUCLIIIINHBI
(momynsi)

7.1 OcHoBHasi nuTeparypa:

1. Casenbes W. B. Kypc 0bweri ouanku [TekcT] = A Course in general pfysics : B 3-x Tomax / /. B. CaBenbes. - 11-e uag,,
cTep. - CankT-MNeTepbypr : MaHb, 2011. - T. 1 : MexaHvka. MonekynspHas cuauka. - 432 ¢ : un. - (Y4ebHukn ons By30B.
CneuwnanbHasa nutepartypa). - ['pud HMC. - B nep. - ISBN 978-5-8114-0630-2 (98 ak3.).

2. CaBenbes W. B. Kypc obwein gonsmkn [Tekct]. T.2: SnekTpuyecTBo 1 MarHetnam. BonHel. OnTuka. - 10-e 3., crep. -
CaHkT-lMeTepbypr : JlaHb, 2008. - 496 c. : un. - (YuebHukmn ans By3os. Cneu. nnTt.). - ISBN 978-5-8114-0631-9. (30 ak3.)

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. - ISBN 978-5-8114-0632-6. - ISBN 978-5-8114-0629-6. (98 ak3.).

4. Tpochumosa T.U. Kypc gomasmku [TekcT] : yuebHoe nocobue Ans MHXEHEPHO-TEXHNYECKMX CreLnanbHoCTeh By30B /
T.WN. Tpodpmmosa. - 10-e n3a., nepepad. n gon. - Ekatepunbypr : ATI, 2016. - 560 c. - ISBN 5-7695-1870-5 (35 ak3.).
5. Kypc comnamku [DnekTpoHHbI pecypc]: yuebHoe nocobue / B.I'. XaBpyHsik. - Mocksa: HALL MIH®PA-M, 2014. - 400 c. -
(Bbicwee obpazosaHune: bakanaspmar). - ISBN 978-5-16-006395-9 - Pexum goctyna:
http://znanium.com/catalog/product/375844

6. [lemmnayeHko B. V. dusrka [SnekTpoHHbIl pecypc] : y4ebHuk / B. U. Oemunayenko, U. B. OemnayeHko. - 6-e nsg.,
nepepab. n gon. - Mockea: MH®PA-M, 2018. - 581 c. - ISBN:978-5-16-010079-1. - Pexum poctyna:
http://znanium.com/catalog/product/927200

7.2. OononHutenbHaa nuteparypa:

1. BacpuH [. B. dusnka [TekcT] yuebHoe. nocobue ans ctyn. uHxeHepHoix cneu./ . b. BacwH. - 2-e n3g., non. -
KaszaHb: N3a-80 MOuH PT, 2010. - 4. I. - 316 ¢. : un. - Bubnuorp.: ¢. 300. - ISBN 978-5-4233-0033-5. (96 aka.).
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2. BacouH . B. dusuka [TekcT] : yuebHoe nocobue : [B 2 yacTtsx] / . b. BaduH. - 2-e uzga., non. - KazaHb: N3a-80
MOuwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - NpeaMm. ykas.: ¢c. 445-459. - Mpun.: c. 432-444. - Pek. MO. -
B nep. - ISBN 978-5-4233-0032-6. (100 2k3.)

3. Bpybnesckas I'. B. ®uauka. MpakTtrkym [OnekTpoHHbIl pecypc]: yuebHoe nocobue / . B. Bpybnesckas, U. A.
"oHyapeHko, 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

4. Npabosuy K.H. dunsuka. Mpaktuyeckuiin Kypc ons NocTynarowmx B yHMBEPCUTETbI [ONEKTPOHHBIN pecypc]: yuebHoe
nocobue / K.H. Opabosuy, B.A. Makapos, C.C. YecHokos. - Mocksa : PUSMATINT, 2010. - 544 c. - ISBN
978-5-9221-0652-8. - Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

5. nblowoHok A. B. ®usmka [OnekTpoHHbI pecypc): yuebHoe nocobue / A. B. UnbiowoHok, M. B. Actaxos, U. A.
"oHuapeHko. - Mocksa: MH®PA-M, 2013. - 600 c. - (Bbicwee obpasosaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

6. KanH K. B. Kypc obuweii consmku [DnekTpoHHbI pecypc]: yuebHoe nocobue / K. B. KaHH. - Mocksa: KYPC, 2018. - 360
c. - ISBN 978-5-905554-47-6. - Pexum goctyna: http://znanium.com/catalog/product/956758

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUSI OUCLIMMUHDbI (MOOYNA)

Casenbes W.B. Kypc o0buweli douanku. B 5-u 11. Tom 1. MexaHunka [SnekTpoHHbIi pecypc]: ydiebHoe nocobue / U. B.
Casenbes. ? CaHkT-NeTepbypr: NaHb, 2011. ? 352 ¢. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Cagenbes W.B. Kypc obueir counsnkun. B 5-u 11. Tom 3. MonekynsipHas domamnka 1 TepMoanHammka [OnekTpoHHbIi pecypc]
: yuebHoe nocobue / . B. CaBenbes. - CaHkT-lMeTepbypr: NaHb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

dunzuka. MpakTrkyM no peweHnio 3anay [SnekTpoHHbIi pecypc]: yuebHoe nocobwe / J1. 1. Fnagkos [u op.]. ?
CaHkT-lMeTepbypr: NaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. Metoonueckue ykasaHusi onsi o6yyaroLLMXCs NO OCBOEHUIO AUCLMMIIMHBI (MOayNs)
Bug pa6ot MeToaouuyeckue peKkoMeHaaUum

nekumu BecTtu koHcnekTMpoBaHue y4iebHoro matepvana. Obpaiartb BHUMAHUE HA TEPMUHBI, CDOPMYTMPOBKY,
packpblBaKOWME COAEPXaHNE TEX UMW UHbIX SIBIEHUIA U NPOLLECCOB, HAY4HbIE BbIBOLbI U
npakTnyeckme pekomMeHgauum. XenatenbHo 0CTaBuUTb B paboymnx KOHCMEKTax Mons, Ha KOTOPbIX
LenaTb NOMETKM U3 PEKOMEHJOBaHHON NTepaTypbl, AOMONHAWME MATEPVan NPOCHyLWaHHOM
NeKumMy, a TakxXe NnoayvepKrBarolLme ocobyto BaXXHOCTb TEX MU MHBIX TEOPETUYECKIMX MONOXEHWIA.
3apaBatb NpenogaBaTento yTOUHSIOWME BONPOCH! C LIENbIO Pa3PELLEHUsI HESICHBIX MOMEHTOB.

npakTunyeckme | 1. Ha nepeom 3aHATUM CTyaeHTaM npegnaraeTcsa nuteparypa v matepuvanbl B 9N1eKTPOHHOM BUAE AN
3aHATMA nocnenyowWwero NPoBeLEHUS NPAKTUHECKUX 3AHSATUIA N1 CaMOCTOATENbHON PaboTbl.

2. Ha nocnepytowmx 3aHATUSAX CTYOEHTbI pelatoT 3a8a4m no NnpeactaBneHHbIM TeMam.

3. AKTUBHOCTb CTYOEHTOB NoowpseTcs npenogasatensm annamm.

4. CymmapHbIil 6an, KOTOPbIA BEICTABNSAETCSA CTYLEHTY 32 NPOBEAEHME NPaKTUYECKMX 3aHATUR,

cknagbiBaeTcs 13 6annos, BLICTABNEHHBIX 32 NOCELWEHNE 3aHATUI 1 aKTUBHOE y4acTue CTYAEHTOB B

npoBefeHnn 3aHATUN.

nabopatopHble| 1. Ha nepBom 3aHsATUM CTyAEHTbI pacnpenenstoTcs B Opuranbl No 2-3 4enoBeka Ans BbiMONHEHMS
paboTbl nabopaTopHbIX paboT, 1 UM onpeaensieTcs nepeyeHb BbiMONHSEMbIX paboT U3 NpeacTaBNeEHHOro

Bbiwe (4.2) cnmcka.

2. MNepen BbINONHEHNEM NabopaTopHol paboTbl CTYAEHTbl AOMKHbI U3Y4NTb METOAMYECKUE YKa3aHUS

K nony4yeHHbIM nabopaTopHbIM paboTamM ANsi FPaMOTHOrO NX BbINOMHEHNS

3. HenocpencteeHHO nepen BbiNOMHEHMEM NabopaTopHOi paboTbl CTYAEHTHI MPOXOAST ONPOC MO

BbIICHEHWUIO CTEMEHW MX NOArOTOBNEHHOCTU K BbIMONHEHUIO nabopaTopHoli paboTbl ¢ Nocneayowmnm

[LOMYCKOM.

4. B cnyyae ponycka CTyOEHTbI, MICMONb3ys METOANYECKME YKa3aHWs, NONXHbI BbIMOMHUTb

npencTaBneHHyo nabopatopHyo paboTy 1 NokasaTtb NpenoaaBaTento Nony4YeHHble

aKCnepuMeHTanbHble OaHHbIE.

5. Cnepytowumia atTan - HanucaHue oT4yeTa no gaHHoin nabopaTopHol paboTe.

6. B nanbHeweM OaHHbIA 0TYET NpencTaBvTb NpenonasaTesnio 1 3anTuTb.

7. B 3aBMCUMMOCTM OT 3HAHWIA CTyeHTa NpenoaasaTtesb BoicTaBnsiet 6ann 3a fgaHHyto pabory.
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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. BHMaTenbHo npoyuTtariTe ycnosue 3anayv U BbIICHUTE CMbICTT TEPMUHOB U BbIPaXXEHWiA B Hee
paboTa BXOASLLWIX.

2. 3anuwunTe KpaTKo yCnoBme 3aaaqu, BBOAS A5 3aaHHbIX B YCNIOBUW BENVYMH W A/ ONpenensieMoi

BENNYMHbI BYKBEHHblE 0603HAYEHNS.

3. BbipasnTb BCe YMCNOBbIE 3HAYEHNS 3a4aHHbIX B YCTOBUW BENMYUH B eanHuuax CA.

4. [No BO3MOXHOCTW, CAENaNTe PUCYHOK, YePTEX UM YCITIOBHYIO CXEMY, MOSICHAIOLWME CYLHOCTb

3agayu.

5. MNposBeamnTe aHann3 3agaym, BCKpbIBAOWMIA ee OU3NYECKUIA CMbICA. YCTaHOBUTE, Kakue

donanyeckmne 3aKoHbl U COOTHOWEHUSI MOTYT BblTb MCMOMb30BaHbI NMPW PEeWeHn JaHHOM 3a4aqn.

6. Ha ocHOBaHMM (pr3nHeCckmx 3aKOHOB COCTaBbTE YPaBHEHWS, CBS3biBAtOLWME (PU3NYECKNE

BE/MYMHBI, KOTOPbIE XapaKTepM3yoT paccMaTpuBaeMoe B 3aaaqe siBfieHne.

7. PewnTe 3anncaHHble ypaBHEHUS MaTEMAaTUYECKN OTHOCUTENIbHO MCKOMOM BEIMHYUHDI U NOy4uTe

OTBET B 06WeM BuIe.

9. MNoacTtaBbTe B hopMyny pelleHns B obliem Buae BMECTO ByKBEHHbIX 0603HA4YEHMW YCTIoBbIE

3Ha4yeHus BenuyrH B eguHmuax CU n, nponseens BolYMCIEHNS, NMOMY4UTE YACTIOBON OTBET.

10. PeweHne 3aaa4m conpoBoXdanTe KpaTtkuMm, HO MCHEPbIBAIOLWMMY NMOSICHEHUSIMIA.

NMMCbMEHHOE O6yqaloumecg nony4aroT 3agaHne no oceeweHno OI'Ipe,D,eJ'IéHHbIX TeopeTn4eckunx
nomMalliHee BOMPOCOB Mnn pelweHnto 3ana-. PaboTa BbINOMHAETCS MMCbMEHHO foMa 1

3ajaHue cnaércs npenonasareso. OueHuBatoTcs BnageHne martepunanom rno teme
pa60Tb|, aHanuMTnyeckne crnocobHocTu, BnafeHne Metogamum, YMEHUA N HaBblKWN,
HeobxoOUMble O/151 BbIMONHEHWUS 33 1aHWIA.

3avet 1. O3HaKOMMTbLCS C NEPEYHEM BOMPOCOB A5 3a4eTa.

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

3. 3aueT no hr3uke NPOXOAUT B NMUCbMEHHON (DOPME U [ONXEH CoLepXaTb:

- OnpeneneHne OCHOBHBIX (OU3NYECKMX BENMYMH (B aHANUTUYECKOR 1 TEKCTOBOI (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLyfb, Tak Y HarpaBneHue;
-POPMYMPOBKY OCHOBHbIX 3aKOHOB (PU3UKI (B aHANIMTUYECKON 1 TEKCTOBOI CDOPME); Npr 3TOM
HeobxooMMO [aTthb OnpeneneHne ON3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4. PeweHrie 3a8ay cHa4ana cnemnyeT ocylecTButb B obuem Buae (B BykBeHHbIX 0603HaYEHNsX),
MONY4UTb PACHETHYIO POPMYIY 1 3aTEM MPOU3BECTM YNCNEHHBIA pacyeT B eguHuLax CU.

3K3aMeH 1. O3HaKOMMTbCS C NEepPeYHeM BOMPOCOB ANS 9K3aMeHa.

2. BHMMaTenbHO NpoYnTaTh 1 OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCNEKT Nekuuii. Belyuntb
BCE (pr3nyeckne oopMysbl No NPONLEHHbIM TEMaM.

3. 9K3aMeH No husrke NPoXoanT B MMCbMEHHOV hopMe 1 A0NXKEH cofepXartb:

- onpeneneHne OCHOBHbIX (OU3NYECKMX BENWYUH (B aHANUTUYECKOR 1 TEKCTOBOM (hopMme);

- 0SS BEKTOPHbIX BEMIMYUH AONXHbI ObITh ONpefeneHsbl Kak MoLynb, Tak U HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3UKI (B aHAIMTUHECKORN 1 TEKCTOBON chopMe); Npu 3TOM
HeobxoMMO aTh onpeneneHne U3NYECcKnX BEIMHMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMIA OTBET Ha BOMPOC.

4. PeweHvie 3a8ay cHa4ana crnefyeT ocylecTBuTb B obuem Buae (B ByKBeHHbIX 0603HaYeHnsX),
NONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YMCNEHHBI pacyeT B eauHuuax CU.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOMMIM, UCMOJb3YEeMbIX MPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune gucumnnmHbl "®dusuka” npegnonaraet NCNonb30BaHNE CreayoLLero NporpaMMHOro obecrneyeHmns u
WHOPOPMALIMOHHO-CMPaBOYHbIX CUCTEM:
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OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-meToamyeckas nutepatypa ons LaHHOW OUCLUMUNAUHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obyyatowmmes. 36C "ZNANIUM.COM" comepxut npon3seneHns
KPYMHENWMNX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN roCy4apCTBEHHbIX OpPraHoB, npenogasareneiil BeayLmx By30B CTPaHbl,
BbICOKOKBANMPULMPOBAHHbIX CNELManMcToB B pasnnyHbix cgpepax busHeca. PoHn 61bnmoteku coopMUpPoBaH C y4eToM
BCEX M3MEHEeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB U BKNHOYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHLMKIONELMN, CIOBapW U CNPaBOYHNKN,
3aKoHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CleunanbHbie Nepuoanyeckme n3aaHns n N3aaHus, Bbinyckaemble
nsnarenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUAM dhenepanbHbiX
rocynapcTBeHHbIX 0Bpa3oBaTenbHbIX CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro nokoneHus.

YyebHo-MeToanyYeckas nutepatypa ans AaHHOW ONCUMMNINHBI UIMEETCS B HAaNM4MmM B 3N1IeKTPOHHO-6MONNOTEYHO cucTeme
MapnaTenbcTBa "flaHb" , BoCTyn K KoTopol npenoctaeneH obydatowmmes. 96C NapaTtenbcTea "flaHb" BknoyaeT B cebs
9NEKTPOHHbIE BEPCMUN KHUI naagatenbcTea "flaHb" 1 opyrux Beoywmx n3natenscts y4ebHo nutepatypsbl, a Takxe
9NEKTPOHHbIE BEPCUMN NEPUNOANYECKMX N3OaHUIA N0 eCTECTBEHHbLIM, TEXHUYECKUM 1 r'yMaHuTapHbIM Haykam. 96C
ManatenbcTea "flaHb" obecneymBaeT OOCTYN K Hay4HOR, y4ebHOoN nutepaTtype 1 Hay4HbIM NepuoanYeckuM n3gaHmsiM no
MaKcMManbHOMY KONMYeCTBY NPOMOUbHbBIX HanpasneHuii ¢ cobniogeHneM Bcex aBTOPCKMX U CMEXHbIX Npas.

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

OcBoeHve gucuunnuHbl "®unsmka” npegnonaraeT NCNOMb30BaHNE CNEAYIOWEro MaTepuanbHO-TEXHNYECKOrO
obecneyeHus:

MynbTumeouinHas ayautopus, BMecTMocTblo Honee 60 Yenosek. MynbTumMeauinHas ayantopust COCTOUT M3
WNHTErpupOBaHHbIX MHXEHEPHbIX CUCTEM C €ANHOIA CUCTEMON yNpaB/eHNs, OCHaLWEeHHast COBPEMEHHbIMU CPenCcTBaMM
BOCMPOM3BeaeHNs 1 Bu3yanuaaumm nioboi Buoeo 1 ayano MHopMauun, nony4eHns 1 nepenaydun anekTpoHHbIX
IOKYMeHTOB. Tunoeasi KoMnnekTauns MynbTUMe4NAHOM ayauTopu COCTOMT N3: MyNIbTUMEONAHOIO NPOEKTopPa,
aBTOMaTN3NPOBAHHOMO NPOEKLMOHHOI0 3KpaHa, akyCTUYeCKOM CMCTEMBI, a TakXe UHTePaKTUBHON TPUBYHbI
npenogasaTensl, BKNOYaoLWen Ta4y-CKpMH MOHUTOP C AnaroHanbio He MeHee 22 OWMOB, MepPCOoHaNbHbI KOMMboTep (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MUKPOdOoH,
6ecnpoBoaHoit MUKPOOOH, 610K ynpaeneHust obopyooBaHueM, nHTepdperickl noakniodeHusi: USB,audio, HDMI.
MHTepakTuBHas TpubyHa npenogasatenst ABNsSeTcs KNoYEBbIM 3IEMEHTOM yrpaBneHus, 06 beanHSIOWMM BCe YCTPOMCTBa
B eOVHYI0 CUCTEMY, U CNYXUT NONHOLLEHHbIM pabo4nm MecToM npenoaasatens. MNpenogaeaTtenb UMeeT BO3MOXHOCTb
fIerko yrnpaensiTb BCeli CUCTEMON, He OTXOAS OT TPUOYHbI, 4TO NMO3BOMSIET NPOBOAUTL NEKLMKN, MPAKTUYECKUE 3aHSTUS,
npeseHTaunn, BebrHapbl, KOHGEPEeHUMN 1 Apyrue Buabl ayaMTOPHOM Harpy3ku obydatowmxcs B yA06HOM U OOCTYMNHOWM
NS HUX doOPME C NPUMEHEHNEM COBPEMEHHbBIX MHTEPAKTUBHbIX CPeacTB 0Oy4eHns, B TOM YUCNE C UCMOSIb30BaHUEM B
npouecce oby4eHusi Bcex KoprnopaTuBHbIX pecypcoB. MynbTuMenuiiHas ayauTopusl Takxke ocHaleHa WUPOoKOMoNoCHbIM
[OCTYNOM B ceTb MHTepHeT. KoMnbioTepHoe 06opyaoBaHMEM NMEET COOTBETCTBYIOWEE NNLIEH3NOHHOE NPOrpaMMHoe
obecneyeHue.

KomnbloTepHbI Knace, npeactasnsiowmii coboi paboyee MeCTo npenoaasatens U He MeHee 15 paboumx mecT
CTYLEHTOB, BK/THOYAIOWMX KOMMBIOTEPHBIA CTO, CTY/, MEPCOHA/bHBIV KOMMbIOTEP, IMLEH3UOHHOE MPOrPaMMHOE
obecneyeHune. Kax bl KOMMNbOTEP UMEET WPOKOMONOCHLIV AOCTYN B ceTb VIHTepHeT. Bce KoMnbloTepbl NMOAKHOYEHbI K
KoprnopaTuBHOW koMmnbtoTepHo cetn KDY n HaxopAaTcs B €AMHOM LOMEHE.

CneuvanuampoBaHHas nabopatopusi ocHaleHa 06opynoBaHNeEM, HEOBX0AMMbIM ANs NpoBeAeHNs nabopaTopHbix paboT,
NPakTU4ECKMX 3aHATUIA N CaMOCTOSTENBHOM PaboTbl N0 OTAENbHLIM AUCLMMAMHAM, @ TaKXe NPakTuK 1
Hay4Ho-UccnenoBaTenbckoi paboTbl obyyatowmxcs. Jlabopatopus paccymTaHa Ha 0fHOBPEMEHHYIO paboTy
06yyaroLmxcs akaneMnyeckon rpynnbsl nM6o noarpynnbl. 3aHSTUS NPOBOASTCS NOA PYKOBOLCTBOM COTPYAHMUKA
YHMBEPCUTETA, KOHTPONMPYIOLLErO BbINOMHEHWE BULOB y4ebHON paboThl 1 cobniofeHne NpaBun TeXHNKU 6e30macHOCTM.
KayecTBEHHbI 1 KONMYECTBEHHbI cOCTaB 060PYA0BaHMS 1 PACXOLHbIX MaTEPUANoB ONpeaensieTcs CneunguKoi
o6pa3zoBaTenbHbIX NPOrpamMm.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCcUNNMNIUHbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLI.I,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0BHbIE NS Pa3NnNYHbIX NOfb30BaTENEN;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootTBeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 01.03.02
"MpuknagHas matematuka n nHpopmaTmka" .
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