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Mporpamma ancumnnuubl "®dusmka”; 01.03.02 "MpruknanHas matemaTnka u nHgopmatuka”.

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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Mporpamma ancumnnuubl "®dusmka”; 01.03.02 "MpruknanHas matemaTnka u nHgopmatuka”.

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
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CnocobHOCTb K caMoopraHusauum u camoobpasoBaHuto
OrK-1 CnocobHOCTb MCNonb30BaTh 6a30Bble 3HAHNS €CTECTBEHHbIX HAYK, MATEMATUKMN 1
MHCPOPMATUKN, OCHOBHBIE (DAKTbI, KOHLIENLUN, MPUHLIMMBI TEOPUIA, CBA3AHHBIX C
npwkKnagHon MaTeMaTnKon N MHdopmaTtmkom

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

- OCHOBHbIE NOHATUA, 3aKOHbl U MOOENN MEXaHUKWN, SNEeKTpnyecTBa N MarHeTn3ma, KonebaHwuii n BOJIH, KBAHTOBOM
husnkn, CTaTUCTMYECKOm pusukn n TepmMoanNHaAMUKNA.

JonxeH ymeTb:
- MCMONb30BaTb OCHOBHbIE MPUEMbl 06PaboTKM aKCNEPUMEHTANBHBIX AaHHbIX; PelwaTb TUMOBbIE 3a4a41 MO OCHOBHBLIM

paszenam ouankm, NCNonb3ys METOLbI MATEMATUYECKOr0 aHann3a; MCnonb30BaTb (PU3NYECKNE 3aKOHbI MPU aHanmae
U pelleHnm npobnem.

JlonxeH Bnagetb:

- MeToAaMu 3KCNepUMEHTaNIbHOro NCCnenoBaHus B ouamnke (nnaHMpoBaHme, noctaHoska 1 obpaboTka
9KCNEpPUMEHTA).

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:
- NPUMEHATb Pe3ynbTaTbl OCBOEHUSI AUCLUMINHBI B MPOCDECCUOHANBHOM OeSTeNIbHOCTU.

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHnas oucuunnuHa (Moaynb) BkAoYeHa B pasgen "bB1.5.8 OucumnnnHbl (Mogynu)" 0CHOBHOM NpodbecCuoHanbHom
obpaszoBatenbHoii nporpammel 01.03.02 "MpuknagHas matemMatuka u nHgopmatmka ()" 1 oTHocuTCS K 6a30BON
(obwenpodeccroHanbHoi) YacTu.

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

3. O6bem pucuMnInHbI (MOAYNS) B 3a4€THbIX eAUHMLLAX C yKa3aHUeM KONMYeCcTBa YacoB, Bbie/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKoCcTb AncuUmMnanHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 144 yaca(oB), B TOM yncne nekumm - 54 yaca(oB), npaktudeckme 3aHatus - 54 yaca(os),
nabopatopHble paboTbl - 36 Yaca(oB), KOHTPONb CAMOCTOSTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 180 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMMUHBIL: 3a4eT BO 2 CEMECTpe; 9K3aMeH B 3 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)
Bugabl n yachbl
KOHTaKTHOW paboThbl,
N Paspenbl pucumunivHbl / Cemecrp) MX TPYAOEMKOCTb CamocTosiTenbHas

Moayns (B yacax) pa6orta
MpakTuyecknellabopatopHble
3aHATUSA pab6orthbl

Nlekuunmn

1 Tema 1. Pnsnyeckme 0CHOBbI 5

" [MexaHukn 8 8 0 12
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Mporpamma ancumnnuubl "®dusmka”; 01.03.02 "MpruknanHas matemaTnka u nHgopmatuka”.

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekuvu 3aHATUSA paboTbl
Tema 2. MexaHn4eckme konebaHus u
2. BOMHb 2 4 4 0 12
3 Tema 3. MonekynapHas domaunka u 5 6 6 0 12
" |[TepmoanHammka
Tema 4. OnekTpocTaTvka u
4. 3NEeKTPUYECKNIA TOK 3 8 8 6 20
5. [Tema 5. OnekTpoanHammka 3 8 8 6 20
Tema 6. SnekTpoMarHuTHble
6. konebaHusl 1 BONHbI 3 4 4 6 20
Tema 7. BonHoBas 1 kBaHTOBas
7. onTuka 3 8 8 14 20
Tema 8. OCHOBbI KBAHTOBOM
8. MEXAHNK 3 4 4 0 20
Tema 9. ®usmka atoma v TBEpOOro
9. Tena 3 2 2 0 22
Tema 10. dusnka sopa u
10. 3NeMeHTapHbIX YacTuLy, 3 2 2 4 22
Utoro 54 54 36 180

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

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

MexaHnyeckune konebaHus.

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

MexaHu4yeckne BONHbI.

XapakTepnucTnKn MEXaHUYECKMX BONH. YpaBHeHue beryuiei BonHbl. CTosume BONHbl. BonHoBoOe ypaBHeHMe. MnoTHOCTb
aHepruwn. MNOTHOCTb NOTOKA SHEPruw.

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. dnekTpoMarHUTHbIe Kone6aHUsA 1 BOJHbI

OnekTpoMarHMTHble KonebaHus.

Hesatyxatowune konebanusi. 3atyxarowme konebaHus. BoiHyxaeHHble anekTpuyeckne konebaHusi. PesoHaHc Toka.

aﬂeKTpOMaFHI/ITHbIe BOJTHbI. FeHepaLu/m ANEKTPOMArHUTHbIX BOJTH. YDaBHeHI/Ie ANEKTPOMArHMUTHbIX BOJH. I'pacpmquKoe
|/|306pa>KeHv|e 3H€KTpOM8.FHI/ITHOI7I BOMHbl. OCHOBHbIE CBOICTBA ANEKTPOMArHUTHbIX BOJTH. BonHosoe ypaBHEHNE N
CKOPOCTb pacnpocCTpaHeHUs aNeKTPOMarHMTHbIX BOJTH. LWkana ANEKTPOMArHUTHbIX BOJTH.

Tema 7. BonHoBasi U KBaHTOBasi ONTUKa

WHTepdbepeHuns ceeta.

KorepeHTHOCTb CBETOBbLIX BOMH. YCNOBMS MakCUMyMa 1 MUHUMyMa HTepdbepeHummn. IHTepdepeHums ceeTta oT
pasnnyHbIX 0O BHEKTOB.

Ondopakums ceeta.

MpwHumn lMoireHca-Pperens. Meton 3oH PpeHens. Audppakummn Operens n PpayHrogpepa 0T pasnuyHbix 06 BEKTOB.
PaccesHue ceeTa.

Monapusauns n aucnepcus ceeta.

EcTecTBeHHbI 1 nonspu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [lonHoe nydyenpenomneHune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcumn ceeta.

Tennosoe nanyyexue.

XapakTepucTtuku Tennosoro nanyderHus. 3akoHbl Knupxrodpa, CtedpaHa-bonbumana, BuHa. 'mnoTesa NnaHka. dopmyna
MnaHka. OnTuyeckas nupomeTpus.

doToahdekT. dpdpekT KomntoHa. [asneHwe ceeta.

3akoHbl BHeWwHero gpotoadodoekTa. YpaBHeHue SinHwWTelHa ana gpotoadodoekTa. NpumeHeHms dpotoadodgoekTa. ekt
KomnTtoHa. Macca n umnynsc dootoHa. JasneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW ME€XaHUKM

OCHOBHblE NONOXEHMWS KBAHTOBOW MEXaHWKM.
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Mmnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTel MeliseHbepra. Obuwee ypaeHeHue LLpeanHrepa. BonHoBas
doyHKUMS. YCNoBNS, HaknaabiBaemble Ha BONMHOBYO (pyHKUMIO. YcnoBme HOpMnpoBkn. CTaumMoHapHOe ypaBHEHNE
WpenunHrepa.

LBuxeHne cBoboaHON YacTuLbl. INEKTPOH B OAHOMEPHbIA NOTEHLMUANBbHOM siMe. TyHHENbHbI 3hdDEKT, KBAHTOBbIN
ocumMnnaTop

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: KBaHTOBbIE YCNA, CAEKTP U3NyYeHns, npasuna otéopa, CnuH
anekTpoHa. ®epmuoHbl 1 6030HbI. MprHuMn Maynu. Mepuoaguyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. duauka saapa U 3NeMeHTapHbIX YacTuL,

XapaKTepI/ICTI/IKI/I agpa. 3Hepr|/|;| CBA3M Aagpa. ,El,ecpeKT maccol. Mogenu agpa. PannoakTtneHoe nany4yeHme n ero snabl.
I'IpaBVlna cMeleHns. 3aKoH pannoakTnBHOro pacnaga. Peakunn openeHusa n cuHTesa anep. qupre Tnna
pyHOaMeHTanbHbIX B3aMMOOENCTBUI 3NeMEHTapHbIX HacTul,. AHTNYaCTUUbI. KnaccmopleauM;l 3NIEMEHTAPHbIX YacTunl,.
['mnotesa o KBapkax.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbIMONHASTCS Mo 3a0aHWI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVUTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHus, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHWI 1 HaBbIKOB, FOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauus caMocTosTenbHOM paboTbl 0ByHaroWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTerta, nporpamMmam MarmctTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoin dPepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckmin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHErO pacnopsaka oefepansHOro rocy1apcTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO YYpeX AeH s
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHuBeEpCMTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuuvninHe (MO,I:I,yﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHUEM 3TanoB UX ooOpMUpPOBaHMS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U POPM KOHTPOJISi UX OCBOEHMS

dopma KoHTpons OueHuBaeMble
dran KOMNETEHLIM TeMmbl (pa3pernbl) AUCLUNNUHBI
CemecTp 2
TeKyLLMI KOHTPO/Tb
1. dursnyeckmne 0CHOBbI MEXAHUKMN
KoHT bHas
1 gﬁoggn a Orl1K-1 2. MexaHn4eckune konebaHns 1 BOMHbI
P 3. MonekynsipHas comsnka n TepmoanHammnka
[MncbMeHHoe 1. dunsnyeckme oCHOBbI MEXAHWUKN
2 |nomawHree 3apaHue |OMNK-1 2. MexaHnyeckune konebaHms v BOMHbI
3. MonekynsipHas pusvka n TepmoamHammnka
3auer OK-7, OlNK-1
CemecTp 3
| TekyLymit KoHTpOnB)|
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dopma KoHTponsi  |(OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
4. dnekTpocTatuka n anekTpuYeckmin ToK
5. OnekTpoanHammka
KOHTpOnbHas 6. DneKTpoMarHuTHole KonebaHus 1 BOMHbI
1 pabota Onk-1 7. BonHoBas n kBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MEXAHWKM
9. dusmka atoma u TBEpAOro Tena
10. Pusmka s4pa 1 SNEMEHTapHbIX YacTu,
4. dnekTpocTaTrka 1 aNeKTpU4ecknii ToK
5. OnekTpoanHammka
2 ﬂ:ggijoprle OrK-1 6. OnekTpoMarHUTHble KonebaHus 1 BOSHbI
P 7. BonHoBas 1 KBaHTOBas onTuka
9. dusunka atoma 1 TBEpPOOro Tena
MVCLMEHHOE g gggﬂgg;ﬁz\:&g 3NEKTPUYECKNI TOK
MallH HU MK-1 '
3 |nomawHee 3aparive |O 6. DneKTpoMarHuTHole KonebaHus 1 BOMHbI
8. OCHOBbI KBAHTOBOW MEXAHWKM
Sk3ameH OK-7, OMnK-1

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Popma OL,eHUBaHUA 3ran
KOHTpoOns
OTnn4HO XopoLuo Y nosn. Heyn.
CemecTp 2
TeKyL i KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BoIiNONHEHbl  (3aaaHns BbIMOMHEHDI
pabota BCE 3a0aHus. 6onbluas 4acTb 6onee 4eM HarnonoBuHyY. [MEHEE YeM HanonoBuHy.| 1
lMpooemoHCTpupoBaH  |3agaHuii. MpucyTcTBylOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbéaHble oWwnbku. HeyLOBNETBOPUTENBHbIN
BNafeHns MaTepmasnoMm. |He3HaYNTENbHbIE lMpooemMoHCTpUpoOBaH  |ypPOBEHb BnageHus
MposBneHbl owmnobkn. yLOBNETBOPUTENbHLIA  |MaTtepuanom.
NpPeBOCX0AHble [MpoLoeMoHCTpMpoOBaH |ypOBEHb BNafaeHns MposiBneHsl
CnocobHoCTH XOPOLWMNIA YPOBEHb mMaTepuanom. HeJoCTaTO4Hble
NPUMEHSTb 3HAHUS W BnaneHus matepuanoM. |lposBneHbl HU3kue CnocobHoCTU
YMEHUS K BbinonHeHuto ([MposiBneHbl cpeaHne  |crnocobHocTr NPUMEHSTb 3HAHNS U
KOHKPETHbIX 3aaHuiA. |cnocobHOCTH NPUMEHSTb 3HAHUA U [YMEHUS K BbIMONIHEHWIO
NPUMEHSTb 3HAHUSA U |yMEHWS K BbIMONMHEHNIO |KOHKPETHBIX 3a4aHuiA.
YMEHWS K BLIMOIHEHNIO |KOHKPETHBIX 3a4aHuniA.
KOHKPETHbIX 3a4aHuniA.
lMncbmeHHoe  |paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3anaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
nomauHee BCE 3a4aHus. 6onblias 4acTb 6onee 4eM HaMoNOBMHY. |[MEHEE YEeM HaMoNoBUHY.| 2
3apaHne lMpooemoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucyTtcTeytoT cepbEésHble owmnbKu. HeyLOBNETBOPUTENbHbIN
BNafeHns MatepmanoMm. |He3HauymMTeNbHbIE lMpooemoHCTpUpoOBaH |ypOBEHb BNageHns
MposiBneHsbl owmnobKu, yOOBNETBOPUTENbHLIA  |MaTepuanom.
NPeBOCX0AHblE [MpooemMoHCTpupoBaH |ypOBEHb BNageHns [MposiBneHsbl
cnocobHocTH XOPOLWWA ypOBEHb maTtepuanom. HeOooCTaTO4Hble
NPUMEHSTb 3HAHNSA W1 BnageHus marepuanom. |lposBneHbl HU3kue CrnocobHoCTH
YMeHMs1 K BbiNoNiHeHuo |MposiBneHbl cpegHne  [cnocobHoCTm NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPUMEHSTb 3HAHUA U [yMEHWS K BbIMOMHEHWNIO
NPUMEHSATb 3HAHNSA U |YMEHNS K BbIMOMHEHNIO |KOHKPETHBIX 3a4aHuniA.
YMEHWNS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHWIA.
3aurteHo He 3auteHo
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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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cucTeMaTtmyeckoe n
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepuwana, ymeHue
€B0O6OOHO BbLIMOMHATb
3apaHung,
npenycMOTPEHHbIE
nporpamMmmon, yceoun
OCHOBHYIO nuteparypy 1
3HaKoOM C
OOMNOSTHNTENbHOW
nuTepaTypomn,
peKkoMeHO0BaHHOM
nporpammon
ONCLMNANHBI, yCBOWUN
B3aMUMOCBS3b OCHOBHbIX
NOHATWIA ONCLMNANHBI B
MX 3HA4YEeHUM ans
npuobpeTtaemoit
npogoeccumn, NPosBMN
TBOpYECKMe
crnocobHocTn B
NOHUMaHWK, N3NOXEHNN
M MCNOoNb30BaHUN
y4ebHO-NPOrpamMMHOro
marepuana.

y4eBHO-MPOorpaMMHOro
mMaTepuana, ycrnewHo
BbINOMHUN
npenyCMOTPEHHbIE
nporpammon 3agaHus,
YCBOWST OCHOBHYIO
nnteparypy,
PEKOMEHO0BaHHYO
nporpammorn
ONCUUNAUHBI, Nokasarn
cuctemMatmyeckun
XxapakTtep 3HaHui no
ANCUUNInHE 1
CrnocobeH K nx
CaMoCTOSATENBHOMY
MOMONTHEHNIO U
0OHOBNEHNIO B X04€
nanbHenwer y4ebHol
paboTbl 1
npodgoeccnoHanbHom
LeaTenbHOCT.

y4ebHO-NporpaMmMHoro
matepvana B o6beme,
HeobXo4MMOM Ansi
LanbHeiwen y4ebbl n
npencrosiwein pabortol
no npodpeccun,
crnpasuncs ¢
BbIMOMHEHNEM 3a4aHUIA,
npenycMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEPaTypoOn,
pPeKoMeH00BaHHOM
nporpammor
ONCLMMANHBI, AOMYCTUN
MOrpewHoCTM B OTBETE
Ha 9K3ameHe 1 npu
BbINONHEHNN
9K3aMeHaLMOHHbIX
3a4aHuii, Ho obnanaert
Heob6x0aUMbIMM
3HaHMAMN oNg nx
yCTpaHeHus nog
PyKOBOACTBOM
npenogasaTens.

B 3HaHMAX OCHOBHOIO
y4ebHO-NPOorpamMMHOro
martepuana, oonycTun
NPUHUUNnanbHble
owunbKM B BbINONHEHUN
npeaycMoTPEHHbIX
nporpamMMor 3afaHnin n
He cnocobeH
npPoaooONXnTb 0by4yeHne
WU NPUCTYNNUTb NO
OKOHYaHMn
yHUBEpcUTETa K
npodoeccnoHanbHom
nesitenbHocTy 6e3
OOMONHUTENBHbIX
3aHATUA NO
COOTBETCTBYHOWEN
aucumninHe.

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

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

TekyLLniA KOHTPONb
1. KoHTponbHas pabota

Tembl 1, 2, 3
TeMbl:

O©oo~NOoOOTh~WN =

. Kunematvka matepmanbHOn TO4HKN
. [nHamuka matepuranbHol TOYKM

. MexaHuyeckas paboTa n aHeprus
. MexaHwvka TBEpLoOro tena

. PenstuBucTckas MexaHuka

. MKT npeanbHoro rasa

. SIBneHuns nepeHoca

. OCHOBbI TEPMOAMHAMUKM

. MexaHn4eckune konebaHus

10. MexaHu4yeckmne BOMHbI
MNpumepbl 3a8aHnii:

3apava 1. Ban B Buge cniowHoro unnnHapa macco mi1=10 Kr HacaxeH Ha ropna3oHTanbHy OCb. Ha umnnHap HamoTaH
WHYpP, K cBOHOAHOMY KOHLY KOTOPOro nofBeleHa rupst Maccoi m2=2 kr. C kakuM yckopeHmeM a byaet onyckatbesl rmps,
€Ccnu ee NpenocTaBnTbL camoit cebe?
3apgada 2. M3 npyxunHHoro nuctoneta 6bin Npon3BeneH BoicTpen BepTukanbHO BBepx. Onpenenntb 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.
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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.

2. MucbmeHHoOe pomallHee 3anaHne

Tembl 1,2, 3

Mpumep 3anaHus.

1. Haiitn 06bem (B M3) v Monelt naeanbHOro rasa npu HopManbHbIX ycnosusix ( p0=1,013?105Ma , T0=273,15 K).
2.Haintn konn4ecTBo BewwecTBa v (B MO/b), €CNN ero Macca pasHa m.

3. Hantu maccy ogHoro atoma (B Kr) 4aHHOro BellecTsa.

4. KoHLEeHTpaLumsa Monekyn rasa pasHa n, CpefiHas KUHeTUYecKas SHeprmus noctynarenbHOro ABUXEHUS paBHa <€>MocT..
Halitn naBneHuwe rasa p Ha cTeHky cocyna (B l1a).

5. CpenHsas KMHeTNYeckas sHeprus NoCcTynatenbHOro ABMXEHUs MONekyn rasa <e>nocT. . Hantn temnepatypy rasa T (B
K).
6. B 3akpbiTom 6annoHe obbemoM V npu Temnepatype toC HaxoOuTcs ras Maccoi m. HainTtn nasneHve rasa Ha CTEHKY
cocyna p (s lMa).

7. B 6annoHe o6bemoM V HaxoouTcs rasd nof AaeneHvem p npu temnepartype toC. Halitn ero maccy m (B Kr).

8. B cMecu rasos napumanbHble fasneHus asoTa, Knucnopoaa n aproHa pasHbl p1, p2 n p3, COOTBETCTBEHHO. HanTn
NaBneHne aTo CMecu ras3os.

9. M3 6annoHa o6bemoM V npu noctosiHHol TeMnepatype t?C nspacxonosanv aprod maccon Am . Ha ckonbko
ymMeHbwunock pasneHue Ap (B lNa) raza B 6annoHe?

10. Ha pucyHke npencTasneH rpadouk pyHKUUM pacnpeneneHns Monekyn rasa no CKOpocTaM (pacnpenenexHve
Makceenna). Haintn temnepartypy atoro raza T (8 K).

3auer

Bonpochl k 3a4eTy:

1. TpaekTtopus. Nepemewerne. CkopocTb. CKOPOCTb B AeKapTOBOM CMCTEME KOOpAMHAT.

2. CkopocTb. CKOpPOCTb B NONSPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpeaHss ckopocTb. MNpoiaeHHbIN NyThb.

4. YckopeHue. YCKopeHve B 4eKapTOBOM CUCTEME KOOPAUHAT.

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

6. Yron noBopoTta. Yrnoeas ckopocTb. CBA3b NMHERHOW 1 YyrNOBOW CKOPOCTK. YINOBOE YCKOPEHUE.

7. InHammka matepuranbHOn To4Kn. 3akoHbl HbloToHa.

8. dunHamuka tBepgoro Tena. LleHTp macc. 3akoH OBUXEHNS LeHTpa mMacc.

9. PaboTa B MeEXaHuKe.

10. KnHeTnyeckas n noteHumanbHas aHeprmu.

11. OCHOBHOE ypaBHEHNE OMHAMKKM BpalaTENbHOrO ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE ypaBHEHMNE OMHAMKKMX BpalaTENbHOro ABMXEHMS TBEPOOro TeNa OTHOCUTENbHO HEMOABUXHOMN OCK.
13. MOMEHT cunbl, MOMEHT UMMYNbca, MOMEHT nHepummn. KnHetnyeckas sHeprusa spatatowerocs rena.
14. 3akoHbl COXpaHeHWs (UMNyNbca, SHEPrMM, MOMEHTA MNYNbCa).

15. MpeobpasosaHus koopavHaT anunes. MpuHuMn oTHocuTenbHocTu Manunes

16. MocTynatbl SitHwTeRHa. MNpeobpasoBaHuns koopanHat JlopeHua.

17. InnHa n NpoMeXyTOK BPEMEHW B PENATUBUCTCKOW MEXaHMKE.

18. MNoHATME 0OHOBPEMEHHOCTU B PENATUBMUCTCKON MEXaHMKE.

19. PenaTmBmMCcTCKUIA 3aKOH CNOXEHNS CKOPOCTEN.

20. OcHOBbI PENATUBUCTCKON ANHAMUKM.

21. B3anMocBa3b MacChbl 1 SHEPTUX B PENATUBUCTCKON MEXAHNKE.

22. CoboaHble rapMoHuyeckue konebaHus

23. 3atyxatowme MexaHn4yeckme konebaHus

24. BblHyx ileHHble MexaHnyeckne konebaHus

25. lMpononbHble 1 NonepeyHble BOMHbI

26.YpaBHeHWE BOJHBbI.

27.®as3oBas CKOPOCTb BOMHbI

28. OHeprus BonHbl. CTOSYME BOMHDI.

29. CtatMcTn4ecknii 1 TepMOANHAMNYECKUIA METOObl UCCNefoBaHus.

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

31.CpenHekBagpaTnyHas CKOpocTb. PU3NYECKNIA CMbICT TEPMOAMHAMUYECKON TeMnepartypsbl.

32.4ucno cteneHein cBoboabl MONEKyn. 3aKOH PaBHOMEPHOrO pacnpeaeneHns 3Heprum no Yicnam cteneHein ceobonbl
Mosekyn.
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33. 3akoH pacnpegeneHus MONekyn no ckopocTaMm (pacnpeneneHvne Makceenna).

34. PacnpeneneHue bonbumaHa. BapomeTpuyeckas goopmyna.

35. BHyTpeHHsist sHeprusi. Tennota n paboTa B TepMOLMHAMUKE.

36. [NepBoe Ha4ano TepMOANHAMUKIN 1 €ro MPUMEHEHNE K N30XOPUYECKOMY MpoLeccy.

37. MNepBoe Hauyano TepMOOMHAMUKU U Er0 MPUMEHEHME K N306aprnyeckomy npoueccy. Pruanyeckmnii cMbich
YHMBEpCcanbHOW ra3oBon NOCTOSHHOWN.

38. lNepBoe Ha4ano TEPMOANHAMUKM U €r0 MPUMEHEHNE K U30TEPMNYECKOMY NPOLLECCY.

39. MNepBoe Hayano TeEPMOAMHAMUKU U €FO NMPUMEHEHMWE K aamnabaTnyeckomy npoLeccy.

40. OcphekTnBHbBIN fruameTp. CpenHss annHa ceobogHoro npobera monekyn. Bpemsi penakcaumu.

41. SlBneHune ondpdpy3nn. 3akoH Puka.

42. YlBneHne TennonpoBoaHOCTW. 3akoH Pypbe.

43. SlBneHune BHYTPEHHEro TpeHus.

44. Kpyroeble npouecchl. K.[1.[. Tennosoi n xonoannbHON MaWnHbI.

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

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

47. NpveeneHHas tennoTa. YpasHeHne Knaysuyca.

48. OHTponus. CeoncTBa 3HTPOMMUU.

49. SHTponMsa ngeansbHOro rasa.

50. Bropoe Havano TepmMoanHammku.

51. Ctatmctnyecknii CMbICA BTOPOro Havana TepMOaNHaMUKN.

52. YpasHeHuve BaH-pep-Baanbca. Nonpaeku BaH-gep-Baanbca.

Cemectp 3

TeKywWUin KOHTPONb

1. KoHTponbHas pabota

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

Tembi:

. DnekTpuyeckoe none B Bakyyme

. dnanekTpukn

. NMposogHukn. KoHgeHcatopsl

. OHeprus 3apsXeHHbIX CUCTEM

. DneKTpuYecknii ToK

. MarHuTHOE none B Bakyyme

. MarHuTHoe none B BelecTse

. DNneKTpoMarHMTHas MHOyKUnS

. DneKkTpoMarHuTHole konebaHms

10. SneKkTpoMarHNTHbIE BOJHBI

11. HTepdepeHumns ceeta

12. Oudppakuus ceeta

13. Nongapnsauuns ceeta

14. POTOHBDI

15. Tennosoe nanyyeHune

16. Teopus atoma Bopa

17. ®oToadpbhekT

18. BonHoBble cBoOKCTBaA YacTumL,

19. PagmoakTneBHOCTb

20. flopo atoma

MpumMepbl 3a8aHniA:

3apgadya 1. Tpu ogmHakosbix nonoxmuTenbHbix 3apsia Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWNHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi otpuuatenbHblii 3apsn Q4 Hy>XXHO MOMECTUTb B LIEHTPE TPEYronbHWKa, YTOObl cuna nputsXeHnus ¢
€ro CTOPOHbl ypaBHOBECWNA CWbl B3AMMHOMO OTTaNKMBaHUS 3apsiAoB, HAXOASIINXCS B BEPLUNHAX?

3apaya 2. MNonoxutensHble 3apagbl Q1=3 mkKn n Q2=20 HKn Haxooatcs B BakyyMe Ha pacctosaHum r1=1,5 m gpyr ot
npyra. Onpenenutb paboTy A', KOTOPYIO HAOO COBEPWMTL, YTOOLI CONM3NTL 3apsaabl 40 PACCTOSHUS r2=1 M.

3apava 3. dnekTpunyeckoe none cosnaHo Asyms TodeyHbIMK 3apsaammn: Q1=30 HKn n Q2=-10 HKn. PaccTtosiHne d mexay
3apsaamu pasHo 20 cM. OnpenennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HaXoaswWwencsa Ha paccTosHUN
r1=15 cm oT nepBoro n Ha paccTosHun r2=10 CM OT BTOPOro 3aps.n0s..

3apada 4. MNoteHumnomeTp ¢ conpoTmeneHnem R=100 OM noaknodeH K MctTo4Huky toka, 9C § koToporo pasHa 150 B n
BHyTpeHHee conpoTueneHune r=50 OM. OnpenennTb NokasaHue BonbTMeTpa ¢ conpoTueneHnem Re=500 Om,
COEAMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLABUXHBIM KOHTAKTOM C CEPEANHO 0BMOTKM
noteHumnomeTpa. Kakosa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4KaMmn noTeHumomeTpa npu oTkKIoYEHHOM
BONbTMETpE?

3apava 5. o ToHKoMy NpoBoasuemy Konbly paguycom R=10 cm TedeT 1ok 1=80 A. Hanitu MarHuTHyto nHaoykumio B B
Toyke A, paBHOyLaneHHOW OT BCEX TOYEK KonbLa Ha pacctosiHue r=20 cM.
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3apgadya 6. Ha ToncTyio CTEKNAHHYIO MNACTUHKY, NOKPbITYIO 04EHb TOHKOW NAEHKON, nokasaTenb NpenoMneHns n2
BELeCTBa KOTOPOM paseH 1,4, nagaeT HOPManbHO NapannenbHblid My4OK MOHOXpoMaTuyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblii CBET MakcumManbHo ocnabneH BcnencTene uHtepdepeHummn. Onpenentb TONWMHY d NNEHKN.

3apaya 7. Ha wenb wnpuHoit a=0,1 MM HOpManbHO NafaeT napannesfbHbli Ny4ok CBeTa OT MOHOXPOMAaTN4eckoro
uctoyHuka (A=0,6 mkm). OnpenennTb WNPKWHY | LEHTPaNbHOrO MakCMMyMa B AMOPaKLMOHHOW KapTUHe, NPOoeLnpyemMon ¢
MOMOLLbIO NINH3bI, HAX0AAWEeNCca HeNOCPEeACTBEHHO 32 LWeNblo, Ha 3KpaH, OTCTOAWMIA OT NMNMH3bl HA paccTosaHUN L=1 Mm.
3apava 8. CteneHb nongpmsaummn P 4acTuyHO-Nonsaprn3oBaHHoro ceeta pasHa 0,5. Bo ckonbko pas oTanyaeTcs
MaKCMMasibHas MHTEHCMBHOCTb CBETA, MPOMNYCKAaeEMOro Yepes aHannaartop, 0T MUHUMaNbHO?

3agadya 9. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temnepartype T=400 K 3a Bpems t=5 MUH nanyyaertcs sHeprus
W=83 IIx. Onpenenntb KO3(OPULNEHT TEMNOBOIO U3NYYEHNS € CaXMN.

3apgaya 10. [1Ba UCTOYHUKA M3Ny4atoT CBET C ANNHON BOMHbLI 375HM 1 750 HM. HaiT OTHOWEHWE MMNynbCOB (DOTOHOB,
N3ny4YaeMbIX NEPBLIM Y BTOPbIM MCTOYHUKOM.

2. NabopartopHbie paboTbl

Tembl 4,5,6,7,9

Na6opatopHas pabota 1. N3y4eHune paboTbl aNeKTPOHHOro ocumnniorpada.

NabopatopHas paboTta 2. ViamepeHne yaenbHoro 3apsifa anekTpoHa.

NabopatopHas pabota 3. MNpoBepka 3akoHa OMa 1 N3MepeHNe yaebHOro CONnpPOTUBAEHNS.

NabopaTopHas paboTa 4. N3yueHne pacnpeneneHnst MarHUTHOrO Nons BAOMb OCY CONEHOMAA.

NabopatopHas pabota 5. OnpeneneHne ropusoHTanbLHOM COCTaBNSAWEA MarHUTHOR MHOYKLAN

MarHMTHOro nonst 3emMnu.

NabopatopHas paboTa 6. ViaydeHune siBNeHNs MarHUTHOro ructepesmnca.

NabopatopHas paboTta 7. N3ydeHune 3aTyxatowmx konebaHuii.

NabopatopHas paboTa 8. MayyeHune penakcaLMoHHbIX KonebaHuiA.

NabopatopHas paboTa 9. M3ydeHune cobcTBEHHbIX KonebaHwin CTpyHb

NabopatopHas pabota 10. N3y4eHne sBneHus MHTEpPepeHLNN.

NabopatopHas paboTa 12. M3y4yeHne aucppakumm ceeta.

NabopatopHas paboTta 13. M3yyeHne 3aKOHOB TEMIOBOMO U3NYYeHNs.

NabopatopHas pabota 14. N3yyeHne aBneHusi poToagpdpekTa.

NabopatopHas paboTa 15. OnTuyeckas aHN30TPONUS NOA4 BANSHAEM BHEWHMX BO3OECTBUN

NabopatopHas paboTa 16. SkcneprumeHTanbHOe NOATBEPXAeHMe nocTynatos bopa.

OnbiT Ppaxka n Mepua

NabopatopHas pabota 17. CnekTp aTomMa BOgOpOAa.

NabopatopHas paboTta 18. O3HakomneHue ¢ paboToit ra3oBoro nasepa.

NabopatopHas paboTa 19. N3MepeHne CKOPOCTH CBETa C MOMOLLLIO TA3EPHOI0 CEHCOopa ABUXEHNS.

3. MucbMeHHOe oomallHee 3apaHue

Tembl 4,5, 6, 8

1. Ha HeMarHuTHbI Kapkac coneHonpa ceyeHveM S B 0iMH cnoii HamoTtaHbl N BUTKOB npoBonoku. JnavHa coneHonna
pasHa ¢{. Haintu nHoyktmsHocTb L (B MITH) aToro coneHompa.

2. B marHutHoM none ¢ nHaykuueri B pasHomepHo Bpalaetcs pamka n3 N BUTKoB nposonoku. MNnowanp pamkun pasHa S,
yrno-Bas CKopocCTb BpaleHus pasHa w. Hantn makcumanbHyto 3.4.c. Ei,max (8 B) nHaykuum, BO3HNKAOLYIO B 3TON
pamke.

3. Mo coneHomay ¢ ymucnom sutkoB N TeyeT Tok |. MarHWTHbI NOTOK Yepes3 nonepevHoe ceveHre coneHonaa paseH .
Hawntu nHgykTneHocTb L (B MkITH) aTOro coneHounpa.

4. Cuna Toka B KaTylwke NHOYKTUBHOCTM L paBHOMEpHO yBenu-4nsaetcs Ha Al 3a Bpems At. Halitn cpenHee 3HaveHne
3.40.c. camomHaykumm Es(s MB).

5. B anekTpuyeckon uenu ¢ MHOYKTUBHOCTbLIO L cuna Toka name-HsaeTcs no 3akoHy |= 5t (A). Haintu 3.4.c. camMomHayKumm
Es (8 B).

6. MNpw BbIKNIOYEHUN Lienn, coaepxallein conpotusneHre R, cuna Toka ymMeHblwaeTcs cornacHo rpadomky. Haitm
NHOYKTUBHOCTb uenu L (B MH).

7. B nnockom Bo3aywHoM (€ = 1) KOHAEHCATOPE C NNOWAaAbO KaxX A0 NNacTUHbl S MHOYKUNA

8. B nnockom BO3aylWHOM (€=1) KOHOEHCATOPE ANEKTPUYECKOE CMELEHNE MEHSETCS No 3akoHy D=a?t . HainTn nnoTHOCTb
TOKa cMeleHns jcmell. (8 A/M2).

9. ConeHonp ¢ nnowanbo nonepevHoro ceveHms S umeet N BUTKOB NPOBOMIOKN. VIHAYKLMS MarHUTHOMO NOAst BHYTPW
coneHomga npu cune toka | pasHa B. Haintn nHgyktusHocTtb L (B MITH) aTOro coneHomaa.

10. ConeHounp nHOYKTMBHOCTbLIO L conepxmT N BUTKOB MPOBO-NOKWU. HalTh MarHuTHbIN NOTOK Y4epes nonepeyHoe
ceyeHue coneHoupa ® (B MkB6) npw 3apaHHoi cune Toka .

Ok3ameH

Bonpochbl k ak3ameny:

1. On. cTaTnyeckoe none B Bakyyme. 3akOH coxpaHeHus an. 3apsna. 3akoH KynoHa. HanpsixeHHocTb 3. nons. MNpuHumn
cynepnosunumm nonemn.

2. MoTteHuman an. ctatnyeckoro nons. Cesasb Hanpsa>XeHHOCTU 1 noTeHumana an. Ctatn4eckoro nons.
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3.9nekTpuyecknii gunonb. Pacyet an. nons gunons.
4. CvnoBble nuHUM 311. nons. MNoTok BekTopa HanpPsXXeHHOCTX 3. Mons.

5.Teopema OcTporpanckoro-laycca u ee NpMMeHeHUe K BbIYMCNEHUIO HAMPSIXXEHHOCTN Nonst 0T 6eCKOHEYHOA
0[HOPOAHO3APSI)KEHHOW NMNOCKOCTU.

6. Teopema OcTporpanckoro-l"aycca 1 ee NpUMEHEHUE K BbIMUCIEHNIO HAMPSI)KEHHOCTU NMOMst OT 6ECKOHEYHON HUTK.
7.Teopema OcTporpanckoro-lraycca n ee NpMEHEHNE K BbIYUCIIEHNIO HAMPAXEHHOCTU NONSA METaNNNYECKon capepbl.
8. 9n. none B ananekTpukax. MonspHble 1 HenonsipHbIe MONeKynbl. M. AUMONb BO BHEWHEM OAHOPOAHOM 3. Mone.

9. MNonsprsauuns OnaneKkTpPrUKOB: OPUEHTALMOHHAs U fedhopMaLMoHHas. BekTop nonspusaumu. Ceasb mexay
MOBEPXHOCTHOW MNOTHOCTbLIO CBS3aHHbIX 3aPSL0B 1 BEKTOPOM Monsipm3auunm.

10. HanpsxxeHHOCTb a1. nons B auanekTpuke. Teopema [faycca ona an. nons B guanektpuke. dunanektpuydeckas
NPOHNLLAEMOCTb U ee OU3NYECKNIA CMbICTT.

11.MposogHvKK B 3. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY NPOBOAHUKA U HA €ro NOBEPXHOCTK).
12.CBA3b MeXay HaNpsXXeHHOCTbIO 3/1. NONS Y NOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHON MAOTHOCTLIO 3apS40B.
13. OnekTpoemkocTb npoBoaHUKoB. KoHoeHcaTopbl. CoeanHeHne KOHAEHCATOPOB.

14.OHeprusa an. Nnons. SHeprms CUCTEMbl HEMOABUXHbIX TOYEYHbIX 3aPSL0B.

15. DHeprus an. nong. SHeprus 3aps>XKeHHOro NPOBOAHMKA.

16. MNoCTOSAHHbIN 3N. TOK, Er0 XapakTEPUCTUKM U YCNOBUS CYLECTBOBAHUS.

17. MNocToaHHbIN 3n. ToK. 3akoH OmMa ans uenw.

18. MNocToaHHbIN 3n. ToK. 3akoH OMma B amdohepeHumanbHon oopme.

19. OnekTpoNpPOBOAHOCTL METANNOB. DKCNEPUMEHTANbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.

20. Knaccuyeckasn Teopus anekTponpoBogHoCcT Metannos. BeiBog 3akoHoB Oma 1 BuoemaHa-®paHua na anekTpoHHON
Teopuu.

21. Tpy4HOCTM KNaccm4eckon Teopun NpoBoaMMOCTH.
5.MarHuTHOe none B BakyyMme.

22. MarHuTHOoe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHue 4ns pacyeta MarHUTHOrO Nons NPsiIMoro
TOKA.

23. 3akoH Bbruo-Caeapa-Jlannaca n ero npMMeHeHne ons pacyeta MarHUTHOrO Nons B LLEHTPE KPYroBoro Toka.
24. MarHmTHOe none OBMXyLWerocs 3apsaa.

25. 3akoH Amnepa. [erAcTBUE MarHUTHOrO NOAS Ha OBMXYLWMIACS 3apsa.

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

27. YckopuTenu 3apsixXeHHblx Yactuu,. LInknotpoH.

28. OdhbcpekT Xonna.

29. 3aKOH MOMHOro ToKa 41 MarHUTHOrO MOMS B BakyyMme.

30. MarHuTHOe none coneHomga u Topounga.

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

32. MarHuTHOe none B BelwecTse. MarHUTHbIE MOMEHTbI aTOMOB U 9NEKTPOHOB.

33. [lna n napa mMarHeTu3m.

34. HamarHnyeHHocTb. MarHmTHOe none B BewecTBe.

35. 3aKkoH NOMHOro ToKa 4N MarHUTHOrO NONS B BELWECTBE.

36. PeppomarHeTukn, ux CBOMCTBA MU UX Npupoaa.

37. OnekTpomarHutHas nHaykums. Onbitel @apages. MNpasuno NleHua.

38. OnekTpomarHuTHas nHaykums. Beisog 90C nHOyKUMN N3 3NEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPaHEHMNS SHEPTUN.
39. NInoykTnBHOCTb KOHTYypa. CamonHaykuus. BaanmHas nHaykums.

40. DHeprus MarHUTHOro nons.

41. Buxpesoe anektpuyeckoe none.

42. Tok cMelleHns.

43. YpaBHeHve Makcsenna v nx aHanms

44. dnekTpuyeckmin konebatenbHblil KOHTYP. CBOOOAHBIE 3NEKTPOMarHUTHbIE konebaHus.

45. 3SnekTpuyeckuii konebatenbHblin KOHTYP. CBOGOAHbIE 3aTyXatoWme aNeKTPOMarHnTHble konebaHusi konebaHus.
46. SnexTpuyecknin konebaTenbHblil KOHTYP. BbIHyXAEHHbIE 3NEKTPOMarHuTHele KonebaHus.

47. CBoWiCTBa 3NEKTPOMArH1THbIX CBOWCTB

48. DHeprus anekTpoMarHUTHbIX BOMH.

49. NanyyeHne anekTpu4ecKoro gunons.

50. Lkana snekTpoMarHMUTHbIX BOMH.

51. PacnpocTtpaHeHmne cBeTa Yepes rpaHuuy AByX Cpen.

52.NHTepdepeHLus ceeTa.

53. KorepeHTHOCTb U MOHOXPOMaTUYHOCTb.

54. YcnoBue nHTephepeHLUNOHHOro MakcMmMyma 1 MUHUMYMa.

55.NHTepdepeHumns ceeTa. PacyeT nHTepgEPEHLNOHHON KapTHbI OT ABYX NCTOYHUNKOB.

56.NHTepdepeHLns cBeTa B TOHKUX MAEHKax.

57. Ondppakums ceeta. MNpuHumn MNoireHca-PpeHens.
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58. Meton 30H ®peHens.

59.dundppakumns dpeHensa Ha KPYrioM oTBEpPCTUN.

60.dndopakuns PpeHens Ha KPyrnom LUCKE..

61.0ndpakumns dpayHrodepa Ha AMGPaKLMOHHON peweTke.

62.dndpakums Ha npocTpaHCTBEHHOW peweTke. Popmyna Bynbha- Bparra
63.[ncnepcus ceeta. SNeKTPOHHAs Teoprsa AMcnepcumn ceera.

64. MNonapusauns ceeta.

65.CteneHb nonspusaumm.

66. 3akoH Mantoca.

67.[BonHoe nyyenpenomneHune. VIckyCTBeHHas onTuyeckas aHM30Tponus.

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

69.3akoH CtedbaHa-bBonbumaHa. 3akoH cmeweHns BrHa.

70.M'vmnotesa lNnaHka. Popmyna MNnaHxka.

71.doToadhdhekT.3akoHblI choToadchekTa.

72.YpaBHeHne DiHWTelHa ons BHelWHero ooToaddekTa.

73. OnbiThl Jlebenesa. [asneHue ceeTa.

74.BonHoBoe 00bsSICHEHWE [aBNEeHUs CBeTa.

75.KBaHTOBOE 06BACHEHWE OaBNEHNS CBETA.

76. OchbpekT KomnToHa.

77.KopnyckynspHo-BONHOBOWM Ayannu3m CBONCTB BeluecTsa. Popmyna e bpownns.
78.CooTHoweHne HeonpeneneHHocTel. Cneactems U3 COOTHOLEHWUIA HEONPELENEHHOCTEN.
79.BonHoBasg doyHKUNS 1 ee CTaTUCTUHECKUNIA CMbICT.

80.06wwee ypaBHeHue LWpennHrepa. YpaeHeHue WpeavHrepa ons ctaunmoHapHbIX COCTOSIHUIA.
81. MprHUMN NPNYNHHOCTM B KBAHTOBO MEXAHWKE.

82.CeoboaHas yactuua.

83.Yactmua B onHOMEpHOW NPSIMOYroNbHOW " MOTEHUManbHON sme”.

84.MpoxoxAeHne YacTumLbl CKBO3b NOTeHUMaNbHbIA 6apbep. TYHHENbHbIA 300gEKT.
85.KBaHTOBbIN rapMOHNYECKUA OCUMANATOP.

86. MOMeHT nmnynbca B KBAHTOBOW MeXaHuKe

87.AT1om Bopopopa. KeaHToBble yncna.

88.0nbiT WTepHa u Mepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE HYUCHIO.

89.MprHUUN HEPA3NNYMMOCTU TOXAECTBEHHbBIX YaCTML,.

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

91.CnekTpbl aToMOB 1 Monekyn. KombrHaunoHHOe paccesiHve cBeTa.

92.BbiHyx aeHHOe n3nyyeHue. MNMpuHumn getansHoro pasHosecus. ®opmyna NnaHka
93.J1azepbl

94.9neMeHTbl KBAHTOBOW CTaTUCTUKM.

95. PacnpeneneHne anekTpOHOB NPOBOAMMOCTW B METAE N0 3HEPrnsaM Npu abCoNTHOM Hyne. DHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHne snekTpoHOB NPOBOAMMOCTU B METANE MO SHEPrUsM.
96. Teopus TennoemkocTel iiHWTenHa, debas.

97. SHepreTnyeckme 30HbI B KpucTannax. PacnpeaeneHne anekTpoHOB MO 3HEPreTUYECKMM 30HaM. BaneHTHas 3oHa 1
30Ha NpoBoaMMocTn. MeTannbl, AUINEKTPUKMN 1 MONYNPOBOLHUKM.

98. MonynpoBoaHunkn.CobCcTBEHHAS 1 MPUMECHAs MPOBOAMMOCTb MONYNPOBOLHUKOB.

99. Paborta Bbixoaa. KoHTakTHas pa3HOCTb NOTEHLMAMOB.

100. KOHTaKkT 3aneKTPOHHOrO 1 AbIPOYHOr0 NONMYNPOBOAHNKOB (P-N MEPEXOA) U €ro BOMLT - aMnepHas xapakTepucTuka.
101. OCHOBHble CBOWCTBA 1 CTPOEHME a4pa.

102. OHeprus cBs3u s4ep.

103. AnepHble cunbl.

104. PagnoakTMBHOCTb. Buabl paanoakTMBHOrO U3NyYeHms.

105.YpoBeHb anemMeHTapHbIX 4acTuL.

106. dyHOaMeHTaNnbHble B3aMOOENCTBUS.

6.4 MeToaunyeckue matepuanbi, onpeaensiioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTH, XapakTepu3yLLLMX aTanbl POPMUMPOBAHUS KOMMNETEHLMN

B K®Y nelictByet 6anibHO-peATUHIOBAs CUCTEMA OLIEHKM 3HaHW 0byvatowmxcs. CyMMapHO Mo SUCLUMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, nToroeas
chopma KoHTpons - B 50 6annos.

Ins 3ayéra:
56 6annos 1 6onee - "3a4TeHo".
55 6annoB 1 MeHee - "He 3a4TeHo".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 14 ua 21. Bl YHH
skt

AR 5 AN LM O



Mporpamma ancumnnuubl "®dusmka”; 01.03.02 "MpruknanHas matemaTnka u nHgopmatuka”.

Ins sk3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopoLwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTESNBHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Ortan | Konnyectso
KOHTpoOnsi hesiTeNibHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUPOBaHUSA KOMMETEHLUN 6annos
CemecTtp 2
TeKkyLLUA KOHTPONb
KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTopHoi paboTbl. Obyvatowmecs
pabota nonyyarT 3afaHus Ans NpoBepPKU YCBOEHUS NPoiaeHHOro Matepuwana. Pabota 1 40
BbINOMHAETCA B MMCbMEHHOM BuAae 1 coaérca npenogasarento. OueHnsaloTcs
BnafLeHne maTepmanom no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTM, BNafeHwe
MEeTO4aMM, YMEHNS N HABbIKW, HEOOXOAMMbIE AJ1 BbINONHEHUS 3a0aHUNA.
MucbmeHHoe  |O6yyarowmecs NoayyaoT 3aaHne NO OCBELLEHMIO ONPeaenEéHHbIX TEOPETUIECKNX
JomatuiHee BOMPOCOB MK peleHno 3aaay. PaboTta BeINONHAETCS NMMCbMEHHO AoMa U 2 10
3allaHue coaétcs npenogasatento. OUueHMBaOTCS BNageHWe MateprasnoMm no Teme
paboTbl, aHANNTUYECKUE CNOCOOHOCTU, BNaleHNE METOAAMM, YMEHNS 1 HaBbIKY,
HeobXoauMble ANS BbINOMHEHWS 3a0aHNIA.
3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLIMNNHDI. 50
Obyuatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3apaHune (3afaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU W YMEHUS NpU aHann3e
NPOBNEMHbIX CUTYaLMIA U PELIEHUN NPAKTUYECKMX 3a0aHWIA.
CemecTp 3
TeKyL i KOHTPOb
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoi paboTbl. Obyyatowmecs
pabota nonyyaroT 3a4aHns Onsi NPOBEPKU YCBOEHUS MpoiieHHoro Mmatepuana. Pabota 1 10
BbINOMHAETCA B MMCbMEHHOM Buae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne Matepuanom no teme paboTbl, aHANUTUYECKME CNOCOBHOCTY, BnaaeHme
MeToaMu, YMEHMS N HaBbIKW, HEOOX0AUMbIE NS BbINOMHEHWS 3a0aHNIA.
NabopatopHble B ayantopum, ocHalwéHHo cooTBeTCTBYOWMNM 060pyaoBaHmeM, obyvatolmecs
paboThl NPOBOLSAT y4ebOHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 30
NPakTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLeHMBaKOTCS 3HaHWe MaTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o06opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.
MucbmeHHoe  |O6yyarowmecs nonyyatoT 3aaHne No OCBELLEHMIO ONpPeaenéHHbIX TEOPETUYECKNX
JomallHee BOMPOCOB Mx peleHno 3aaady. Pabota BeINONHAETCS NMMCbMEHHO AoMa U 3 10
3ajaHue cnaétcs npenogasatento. OLeHMBAOTCS BNafeHWe MateprasnoMm no Teme
paboTbl, aHANNTUYECKUE CNOCOBHOCTU, BNafleHNe MeTOAaMMN, YMEHNS 1 HaBbIKY,
HeobxoauMble ANs BbINOMHEHWS 3aAaHNIA.
Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMNCLMMNANHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOMN MW NMUCbMEHHON coopme no Bunetam, B KOTOPbIX
cogepxxatcsl BOnpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoeky. OLeHnBaeTcs BNageHue MatepmasnoMm, ero CUCTEMHOE
OCBOEHUE, CNOCOBHOCTb MPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU U YMEHUS NP
aHanuase NpobneMHbIX CUTyaunin U PeWeHNN NPaKTUYECKNX 3aAaHNiA.

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHuWe aucumMnnmnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 [ONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX N3 HUX):
- B 3NIEKTPOHHOM BUE - YePe3 3EeKTPOHHbIe BUBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUMW 3aKNtoueHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbCkum 6uneTam B COOTBETCTBMU C NMPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

CrpaHnua 15 ns 21.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Cagenbes W.B. Kypc obuwein gousnkun. B 5-n 11. Tom 1. MexaHuka [OnekTpoHHbI pecypc]: yiebHoe nocobue / A. B.
CasenbeB. ? CaHkT-lMeTepbypr: NaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Casenbes W.B. Kypc obwei gouanku. B 5-u 11. Tom 3. MonekynsipHasi gousvka 1 TepMoamHamMmka [SneKTpoHHbIA pecypc]
: y4ebHoe nocobue / . B. Casenbes. - CaHkT-MNeTepbypr: NlaHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

®duzuka. MpakTukym no peleHnio 3aaay [OnekTpoHHbIl pecypc): yuebHoe nocobue / J1. J1. Tnapkos [u op.]. ?
CaHkT-lMeTepbypr: NlaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. MeToguueckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn Bectn KOHCNeKTnpoBaHne y'-|e6Horo martepuana. O6an.laTb BHMMaHWE Ha TePMUHbI, (OOPMYNNPOBKN,
packpbiBawuwme cogepxaHme 1ex ninn NHbix SABJIEHUIN W npoueccos, Hay4Hble BbiIBOObI N
npakTn4eckmne pekoMeHgauunn. XenatenbHo ocTaBUTb B p8.60'-IVIX KOHCMEeKTax nons, Ha KOTopbIX
nenatb nNoMeTkn n3 peKOMeH,D,OBaHHOI7I nntepartypsbl, gononH4AwWme Mmatepuman HpOCﬂquB.HHOVI
nekuuun, a Takxe nog4yepkumearoume OCO6YIO Ba>XHOCTb TE€X NN NHbIX TEOPETUYECKNX MONOXEHWNIA.
3apaBartb npenogaBatesto yTO4HAKLWMne BONpPOChl C LeNblo pa3peleHnsa HeACHbIX MOMEHTOB.

npakTnyeckume | 1. Ha nepeBoM 3aHATUM CTyAeHTaM npegnaraeTcsa nuteparypa v matepuvanbl B 9NeKTPOHHOM BUae ANs
3aHATMA NOCnefyoWero NPOBELEHUS MPAKTUHECKUX 3AHSATUI N CaMOCTOATENbHON PaboThl.

2. Ha nocnepnytowmx 3aHATUSX CTYOEHTbI pelatoT 3a4a4m no npeactaBneHHbIM TeMa.

3. AKTUBHOCTb CTYLEHTOB NoowpsieTcs npenogasatensm 6annamm.

4. CymmapHbIil 6an, KOTOPbIA BEICTABNSETCA CTYLEHTY 3a NPOBEAEHME NPaKTUYECKMX 3aHATUR,

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

NpoBeLeHNN 3aHATUN.

nabopatopHbie| 1. Ha nepBoM 3aHSATWUM CTYAEHTLI pacnpenensorcs B bpurafbl no 2-3 4enoseka Ans BbiNofHEHUS
paboThbl nabopatopHbIx paboT, 1 UM onpenensieTcs nepeyeHb BbiNoHAEMbIX PaboT U3 NPenCcTaBNEHHOro

Bbiwe (4.2) cnucka.

2. MNepen BbINONHEHUEM NabopaTopHO PaboTbl CTYAEHTbI JOMXHbI U3Yy4MTb METOANYECKUE YKa3aHMWs

K nony4yeHHbIM nabopatopHbiM paboTam Ansi F[PaMOTHOrO WX BbIMOMHEHMWS

3. HenocpencTeeHHO nepen BbiNoAHEHMEM nabopaTopHoi paboTbl CTYAEHThI MPOXOAST ONPOC MO

BbISICHEHUIO CTENEHW MX NOArOTOBIEHHOCTU K BbINOMHEHUIO NabopaTopHO paboThl C MOCNERYIOWNM

JIOMYCKOM.

4. B cnyyae gonycka CTyAeHTbl, UCMONb3ys METOAMYECKME yKa3aHWS, OOMXKHbI BbIMOMHUTD

npencTasneHHyio nabopartopHyio paboTy 1 nokasaTtb NpenoaaBaTtento NonyyeHHble

aKCnepuMeHTanbHble AaHHbIE.

5. Cnegyowwit atan - HanncaHwe oT4eTa no naHHow nabopaTtopHoi paborTe.

6. B nanbHenweM naHHbIR OTY4ET NpeacTaBmTb NpenofaBaTento N 3alnTuTb.

7. B 3aBMCUMOCTM OT 3HAHWIA CTyieHTa NpenofaBaTenb BuICTaBnseT 6ann 3a faHHyo paborTy.

camocTos- | HaumHaTb Hago ¢ U3y4eHusi pEKOMEHO0BAHHOM nMTepaTypbl. HeobXxoanmMo NOMHUTB, Y4TO Ha NeKLUUK

TenbHas 006bI4HO paccMaTprBaeTCsl He BECb MaTepuan, a Tonbko ero Yactb. OctanbHas ero 4acTb

paboTa BOCMOJ/IHSIETCS B MPOLECCE CaMOCTOSITENbHOM paboThl. B ¢BA3M ¢ 3TMM paboTta ¢ pekOMeH0BaHHOM
nutepaTtypoii obs3atenbHa. Ocoboe BHUMaHUE Npu 3TOM HEO6X0AMMO 0BpaTTb Ha CoLepXaHue
OCHOBHbIX MOMIOXEHUI 1 BbIBOLOB, 06 bSICHEHNE SBNEHWUI 1 (DAKTOB, YSICHEHWE NPaKTU4ECKOro
MPWNOXEHUs paccMaTprBaeMbiX TEOPETUYECKMX BONPOCOB. B npouecce aToi paboTbl CTyneHT
LOMXEH CTPEMUTBCS MOHATb 1 3aNOMHUTb OCHOBHBIE MOMOXEHNS paccMaTpUBaeMoro Matepvana,
NpVMepBbI, MOSICHSIIOLWME ero, a Takxe pa3obpaTbCs B UNMIOCTPATBHOM Matepuane.
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Bup pabot MeTtoaunyeckue pekomeHaauum

KOHTpOnbHas | 1. BHMaTenbHO npoyunTariTe ycnosue 3a4adv U BbIICHUTE CMbICT TEPMUHOB U BIPAXEHWiA B Hee
pabota BXOOSILUMX.

2. 3anuwunTe KpaTKo ycnoBue 3aaaqu, BBOAS O 3aaHHbIX B YCNOBUW BENNYMH W NSl onpenensieMoii

BENNYMHBI BYKBEHHble 0003HAYeHNs.

3. BbipasnTb BCe YNCNOBbIE 3HAYEHUS 3a0aHHbIX B YCIOBUM BENMYUH B eanHuuax CIA.

4. [No BO3MOXHOCTW, CAENaNTe PUCYHOK, YePTEX UMK YCIIOBHYIO CXEMY, MOSICHAIOWME CYLIHOCTb

3apayn.

5. MNpoBennTe aHanu3 3a4a4yn, BCKPbIBAOWMA ee on3nNYecKnii cMbici. YCTaHoBUTe, Kakue

PU3N4ecKmne 3aKoHbl U COOTHOLWIEHUS MOTYT BbiTb MCMOMb30BaHbI NPW PeLeHn JaHHOK 3a0a4u.

6. Ha ocHOBaHMM (pr3nYeckmx 3aKOHOB COCTaBbTe yPaBHEHUS, CBS3biBaAlOWME (PU3NYECKNe

BE/NMYMHbBI, KOTOPbIE XapakTepmayloT paccMaTpuBaeMoe B 3aaade siBfieHue.

7. PelwnTe 3anvcaHHble ypaBHEHUS MaTeMaTUYeCK OTHOCUTENIbHO MCKOMOM BENIMYUHbLI U NOyYuTe

OTBeT B 00LEM BUIE.

9. MNoacTaBbTe B oOpMyny pelleHns B obliem Buae BMECTO OyKBEHHbIX 0003Ha4YeHWM YICNoBble

3Ha4yeHns BenuyrH B eguHmuax CU u, nponseens BbIMUCIEHNS, NOMYYUTE YACTIOBOW OTBET.

10. PeleHne 3a0a4m conpoBoXaanTe KpatkuMm, HO NCHEPbIBAIOLIMMI NOSICHEHUSIMIA.

nucbMeHHoe | MeToamyeckme pekoMeHgaumm K AoMallHeMy NMCbMEHHOMY 3a0aHuto.

nomawHee | JlomawHee 3afaHue BbINOMHSAETCS YepHUNamm, pa3bopyrBbiM NOYEPKOM B OTAENBHOMN WKOMAbHOW
3apaHve TeTpaaun. Ecnu novepk Menkuii, HepasbopumBblil (HEMOHSTHIR), TO crneayeT NcaTh YHePTEXHbLIM

wpugTom.

Ycnosusi 3agady B AOMalHEM 3a4aHnn NpUBoASATCS NONHOCTbIO. [1ns 3aMevaHuii npenogasaTtens Ha

CTpaHuLax TeTpann Hy>XHO OCTaenATb nons. Kaxayto 3afgady cnegyet Ha4MHaTb C OTAENbHOroO IncTa.

PelweHuns 3anay [onXxHbl CONPOBOXAATLCS KPATKMMU, HO UCYEPNbIBAIOWMMU 06 BSACHEHMSMU X042

peweHns. PeweHne 3a0a4 pekoOMeHOyeTCs BbIMONHATL B Cleaytoleri NocneaosaTenbHOCTU:

1. BBecTn BykBeHHble 0603HaYEHNS (PU3NHECKUX BENUYMH, ECNIN 3TO HE COE?NAHO B YCNOBUM 3a4a4M.

2. Coenatb (ecnu 370 HEOHX0AMMO) YEPTEX (INEKTPUYECKYIO, ONTUHECKYIO CXEMbI), MOSICHSIOWMIA

coepXxaHue 3afayv 1 Xon peleHuns.

3. CopopmMynmpoBath OU3NYECKME 3aKOHbI, HA KOTOPbIX 6a3upyeTcs pelleHre 3anaqn.

4. CocTaB1Tb ypaBHEHMWE UKW CUCTEMY YPaBHEHWUIA, pellas KOTOPYHO, MOXHO HaWTN UCKOMble

BENNYWHBbI.

5. PewnTb ypaBHeHMWe B 0OLEM BUAE U NONYYUTb PACUHETHYIO OOpMyy.

6. MNpoBepuTb pasmMepHOCTb UCKOMOW BENNYMHBI MO PaCcHETHON hopMyne 1 TeM caMblM NOATBEPANTb

€€ NpasBunNbHOCTb.

7. NMpoussecTu BbluMcneHus. MpensaputensHo HEOBXOAMMO NEPEBECTU BCE 3HAYEHUS 3aAaHHbIX

BENNYMH B cucteMy eamHul CU, a 3aTem noacTaBuTb UX B PacH&T?HYI0 OOpMyny 1 BbINOMHUTD

BbluMcneHns. MNpu peweHnn 3agad, kak npasuio, 4OCTATO4HO TOYHOCTM B 2-3 3Havalme umdpbl.

CTyneHT 06513aH coaTb Ha MPOBEPKY BbINMONHEHHOE UM 3a4aHne 3a 4BE HeOEeNW A0 HaYana ceccum.

3avet 1. O3HaKOMMTbCS C NEPEYHEM BOMPOCOB ANs 3a4eTa.

2. BHMMaTenbHO NpoYnTaTth Y OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BelyunTb
BCE (pranyeckne oopMysbl No NPORLEHHBIM TEMAM.

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

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

- ON1S BEKTOPHbIX BEMIMYUH AONXHbI ObITh ONpefeneHsbl Kak MoLyfb, Tak Y HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (3UKI (B aHAIMTUHECKOMN 1 TEKCTOBOV coopMe); Npu 3TOM
HeobxoMMO [aTh onpeneneHne U3NYECcKNX BEIUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHAa; PUCYHOK,
MOSICHSIOLWMIA OTBET Ha BOMPOC.

4. PeweHrvie 3a8ay cHa4yana crnemyeT ocylecTBuTb B obuem Buae (B ByKBeHHbIX 0603HaYeHNAX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YMCNEHHBI pacyeT B eauHuuax CU.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH 1. O3HaKOMMTbCS C NEPEYHEM BOMPOCOB AN 9K3aMeHa.

2. BHMMaTenbHO NpoYMTaTh Y OCMBICIIUTb PEKOMEHOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. BolyunTb
BCE (pr3nYeckre oopMysibl Mo NPONLEHHbIM TEMAM.

3. 9Kk3ameH no husrKe NPoXoanT B MUCbMEHHOV POpMe 1 AONIXEH CopepXartb:

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

- OJ1s BEKTOPHbIX BEMIMYUH LONXHbI ObITh ONpefeneHsbl Kak MoLynb, Tak Y HarnpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3UKI (B aHAIMTUHECKON 1 TEKCTOBOI DopMe); Npu 3TOM
HeobxoOMMO oaTh onpeneneHne U3NYECKNX BEUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMIA OTBET Ha BOMPOC.

4. PeweHrvie 3a8ay cHa4ana crnefyeT ocylecTBuTb B obuem Buae (B BykBeHHbIX 0603HaYeHNsX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YNCNEHHBI pacyeT B eauHuuax CU.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaloUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, HEOOX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELMAnM3npPoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIX MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumnannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHUyYeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTUE NHpopMaLMKN 0By4aoWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;

- cO3[4aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHAPOPMaUMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVUCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn NHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

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

- YBENNYEHME NPOLONMIXKNTENIbHOCTU caa4m oby4atolwmMcst UHBaANULOM UW NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
340p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTaHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NPOAONIXUTENIbHOCTU CcOa4n 3a4éTa UM aK3ameHa, nposoaonMoOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;
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- NPOOONXNTENBHOCTX MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWwerocs npu 3awmte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnsaMm ®IrOC BO n yyebHbiM nnaHom no HanpasneHuto 01.03.02
"MpuknagHasa matematuka n nHgopmartmka”
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.03.02 - MpuknagHas matematuka n nHdopMatuka
Mpodounb NOAroTOBKMK:

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi 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

Hanpasnenne noagrotosku: 01.03.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodounb NOAroTOBKMK:

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2018

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

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