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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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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:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

OriK-1 CMNOCOBHOCTbIO NPEeACTaBNsATb aieKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHWIA
Hay4Hyl0 KapTUHY MMpa HA OCHOBE 3HAHUS OCHOBHbIX MONOXEHWUIA, 3aKOHOB
N METOLOB €CTECTBEHHbIX HAYK U MaTemMaTuku

Orik-2 CNOCOBHOCTbIO BbISIBSITE €CTECTBEHHOHAYYHYIO CYWHOCTb Npobnem,
BO3HMKALWMX B X04e NpotheccnoHanbHom AeaTenbHOCTN, NpuBnekatb ans
NX peweHns COOTBETCTBYIOWUNA (OM3NKO-MaTeMaTmyeckumin annapart

BbINyCKHWK, OCBOMBLUWIA AUCUUMANHY:
JlonxeH 3HaThb:

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

JonxeH ymeTb:

- MCMONb30BaTb OCHOBHbIE MPUEMbl 06PaboTKM aKCNEPUMEHTANBHbBIX AaHHbIX; PelaTb TUMOBbIE 3a4a41 MO OCHOBHbLIM
paszenam ouankm, NCNonb3ys METOLbI MATEMATUYECKOr0 aHann3a; MCnonb30BaTb (PU3NYECKNE 3aKOHbI MPU aHanmae
U pelleHnm npobnem.

JlonxeH Bnagetb:

- MeToAaMu 3KCNepUMEHTaNIbHOr0 NCCnenoBaHus B ouamnke (nnaHMpoBaHme, noctaHoska 1 obpaboTka
9KCNEpPUMEHTA).

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

2. MecTO AuCLUNNUHBI B CTPYKTYpPe OCHOBHOW NpodbeccnoHanbHOM o6pa3oBare/ibHOMN MporpaMmbl BbICLLErO
obpa3oBaHus

DaHHas yyebHas ancumnnnHa BkaoyeHa B pasaen "b1.5.8 OucuunnnHbl (Mooynm)" OCHOBHOM NPOdoeCcCMoHanbHoM
obpasoBatenbHoli nporpammel 27.03.04 "YnpasneHne B TEXHUYECKMX cuctemax (YnpaeneHvme MobunbHbiMu 06bektamm)"
1 OTHOcKTCS K 6a30B0i1 (06LEenpodeccMoHanbHoM) YacTu.

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

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMUaxX C yKkasaHueM KonimyecTsa 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbiX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLUMNANHBI cocTaBnsieT 18 3a4eTHbix(ble) eanHuL(bl) Ha 648 yaca(os).

KoHTakTHas paboTa - 252 4aca(oB), B TOM Yncne nekumm - 72 4aca(oB), npaktudeckume 3aHatus - 90 yaca(os),
nabopatopHble paboTbl - 90 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTosiTenbHas pabota - 324 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS AMCUUNAMHDBL: 3a4eT B 1 CEMECTPE; 3K3aMeH BO 2 CEMECTPE; aK3aMeH 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)

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3penbl oucumnnivHbl / NX TPyAOEeMKOCTb CamocTositenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
flexumm 3aHATUNA paboTbl

y Tema t—®rsnaecke OCHOBH -
PerncrtpalimoHpbin Homep 10290204119 SAE
CrpaHnua'Sms24: ins VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

o



Mporpamma gucumnnuHel "®dusmka"; 27.03.04 YnpasneHue B TEXHUHECKMX CUCTEMAX; AOLEHT, K.H. PamazaHos ®.dD.

MeXaHUNKKn

PerncrtpaumoHHbin Homep 10290204119
Crpanunua 4 u3 24.

«n P REKTPOHHBH

EEE VHUBEPJHUTET

AR 710 OFMALMOHHC AHATVTAHECHAR CHTTEMA K



Mporpamma gucumnnuHel "®dusmka"; 27.03.04 YnpasneHue B TEXHUHECKMX CUCTEMAX; AOLEHT, K.H. PamazaHos ®.dD.

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Pasnenbl AUCUMMINHDI / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekuvu 3aHATUSA paboTbl
Tema 2. MexaHn4eckme konebaHus u
2. BOMHb 1 4 4 6 24
Tema 3. MonekynapHas domaunka u
8. TepMoaMHaMuka 1 6 6 4 24
Tema 4. OnekTpocTaTvka u
4. 3NEeKTPUYECKNIA TOK 2 8 16 12 36
5. [Tema 5. OnekTpoanHammka 2 6 12 12 36
Tema 6. SnekTpoMarHuTHble
6. konebaHusl 1 BONHbI 2 4 8 12 36
Tema 7. BonHoBas 1 kBaHTOBas
7+ lonTuka 3 14 14 24 40
Tema 8. OCHOBbI KBAHTOBOM
8. MEXAHNK 3 8 8 0 30
9. Tema 9. dusnka atoma 1 TBEPJOro 3 10 10 6 42
Tena
Tema 10. dusnka sopa u
10. 3NeMeHTapHbIX YacTuLy, 3 4 4 6 32
Ntoro 72 90 90 324

4.2 CopepxaHve OUCLUMIUHDI

Tema 1. Pusnyeckme oCHOBbI MEXaHUKM

OCHOBbI KUHEMATWKM.

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepvanbHas To4ka, cuctema oTcyéTa, TPaekTopus ABUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka BpalarenbHoro AsmxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHME, CBA3b MEX[Y YrIOBOW M IMHEAHOW CKOPOCTAMU, PaBHOMEPEMEHHOE BpalleHNe
mMaTtepuanbHOM TOYKHN).

OcCHOBbI AMHAMKKMW.

| 3akoH HbtoTOHA, NHepumanbHas cuctema otcyéta. |l 3akoH HblotoHa, cnna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp mMacc, CKOpOCTb 1 YCKOPEHUE LieHTpa Macc.

3aKOHbl COXpaHEHNS B MEXaHUKeE.

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMaNbHas aHeprusi Tena. CBsSi3b MEX Y CU0IA 1 NOTeHUManbHOM
aHepruei. OQHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NOMHOW MexaHn4eckon aHeprun. O IHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMyNIbCa MEXaHWYECKOW CUCTEMBI.

MexaHwuka TBEpLOro Tena.

MomeHT cunbl. MomeHT nmnynsca. KnuHetudeckas sHeprus spawenns. MomeHT nnepunn. Teopema LTtenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKW BpaLlaTenbHOro ABUXEHNS TBEPLOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHns MOMEeHTa UMnynbea.

Penatuemcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHue JTopeHua 1 CNeacTBns U3 Hero: 3aMeieHne BpeMeHU, CokpaweHme aMHbl. 3akoH
cnoxeHms ckopocTteri B CTO. Penatnsnctckuini umnynbc. 3 suga sHeprum B CTO.

Tema 2. MexaHnuyeckue kone6aHUsA v BONHbI

MexaHunuyeckne konebaHus.

CeobogHble rapMoHMYeckme HesaTyxatowme konebaHus. CnoxeHune rapMoHnyeckux konebarmin. CeoboaHble
3atyxatowme konebaHus. BolHyxneHHble konebaHus. Pe3oHaHc.

MexaHunuyeckne BONHbI. YpaBHeHue beryuieii BOMHbI.
XapakTepucTnkm mexaHu4eckmnx BonH. BonHoBoe ypaBHeHune. [MnoTHOCTb aHeprun. NMNOTHOCTb NOTOKa SHEepPruu.

Tema 3. MonekynsipHasi cousuka v TepmoanHamMmuKa
MonekynsipHo-knHeTnyeckas teopmsa (MKT) noeanbHoro rasa.

OcHosHble nonoxeHns MKT. OcHosHoe ypasHeHne MKT naeanbHoro rasa. YpaBHeHne COCTOSAHNSA naeanbHOro rasa.
duraunyecknii cMbich Temnepatypsbl. SBneHns nepeHoca. CpeaHss onvHa cBoboaHOro npobera Moneky.
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®dyHKuMKM pacnpeneneHus Makcsenna n bonbumana.

PacnpeneneHune monekyn no ckopoctam. dyHkuna pacnpeneneHus Makcsenna. BapomeTtpnyeckas goopmyna.
PacnpeneneHune monekyn no aHepruam. dopmyna BonbumaHa.

OcCHOBbI TEPMOANHAMUKM.

| Hayano TepmoauHamuku. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapl Monekyn. AgnabaTtnyeckuii npoLecc.
Kpyrosoii npouecc (umkn). HeobpaTumble npouecchl. dHTponus. |l Ha4ano TepMoanHaMUKKA.

Tema 4. dnekTpocTaTvKa U aneKTpu4eckun ToK

OnekTpuyeckoe none B BakyyMme.

CsoiicTBa anekTpuyeckoro 3apsaa. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTmyeckoro nonsi.
Lmpkynsaums Bektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBOAHUKN.

OnekTpuyeckoe none B BeLeCTBe.

MonspHbie 1 HEMONAPHbIE OAN3NEKTPUKK, MX nonapuaaumns. NMonapunaosaHHoCcTb. Teopema [Maycca ons ouanekTpuka.
ONeKTPOEMKOCTb. DHEPrUst aNEeKTPUYECKOro nonsi.

MoCTOAHHbBIN 3NEKTPUYECKMNA TOK.

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UICTOYHMKA ToKa. HanpsxeHue Ha ydactke 1-2. 3akoHbl OMa ons 0gHOPOAHOrO U
HEOQHOPOAHOr0 y4aCcTKOB B MHTErpanbHoOn 1 auddpepeHumansHon goopmax. 3akoH dxoyna-NeHua. MNpasvna
Kunpxrogoa. 9nektpuyeckne ToKM B XMIOKOCTSX, rasax, B BaKyyme.

Tema 5. dnekTpoanHamuka

MarHuTHoe none B Bakyyme.

WHaykuns marHntHoro nong. Cuna Amnepa. MarHuTHbin MoMeHT. 3akoH Buo-Casapa-/lannaca. Linpkynauus sektopa.
Cwnna NopeHua. [lBnxeHne 3apsna B MarHUTHOM norne.

MarHuTHbIN noTok. Teopema Maycca. PaboTta MarHMTHOro nonsi. AnekTpoMarHuTHas uHgykums. Mpasuno SleHua. 3akoH
®dapages. VIHoykTnBHOCTL. CaMonHOyKUNS.

MarHuTHOEe none B BewecTse.

MarHeTunkn. HanpsixeHHOCTb MarHUTHOro nons. Linpkynsuns sektopa

MNMpupona marHeTnama. PeppomMarHeTukn. SHeprns MarHMTHOro Nons.

OcCHOBbI TEOPUN INEKTPOMArHNTHOIO MONS.

BuxpeBoe anektpuyeckoe none. Tok cMeweHns. YpaBHeHns Makceenna B MHTerpanbHoin u guddepeHumanbHom
chopmax, nx gon3anyecknin CMbICH.

Tema 6. dneKkTpoMarHUTHblie KonebaHUs u BOJHbI

dnekTpoMarHuTHele konebanws. MioeanbHblit konebatenbHbIli KOHTYP.

Heszatyxatowme konebaHus. 3atyxawowme konebaHns. BoiHyXOeHHble anekTpuyeckme KonebaHusi. PesoHaHc Toka.

SﬂeKTpOMaFH WTHbI€ BONHbI.

BonHoBOEe ypaBHEHUE 1 CKOPOCTb PACNPOCTPAHEHUS ANEKTPOMArHUTHBIX BONIH. CBOMCTBA 9NEKTPOMArHUTHBIX BOJTH.
LLikana anekTpoMarHUTHbIX BOJH.

Tema 7. BonHoBas U KBaHTOBasi ONTUKa

NHTepdbepeHuns ceeta.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMS MakCMMyMa 1 MUHUMyMa UHTepdepeHummn. HTepdepeHuns ceeta ot
pasfnyHbIX 06EKTOB.

Ondppakums ceeta.

MpuHumn MoireHca-Pperens. Meton 30H PpeHens. Oundpakuum PpeHens n GpayHrodepa 0T pa3nuyHbIX 06 bEKTOB.
PaccesiHue ceeTa.

Monsapusauns n gucnepcums ceeta.

EcTecTBeHHbIN 1 Nonsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1BoHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus Ancnepcun ceeta.

Tennosoe uanyyeHve.

Xapaktepuctuku TennoBoro nanyvyeHust. 3akoHol Kupxroga, CtedpaHa-bonbumana, BuHa. 'mnoTesa lNnaHka. Popmyna
MnaHka. OnTrnyeckas NUPoOMeTpus.

doToadpdpekT. dchdekT KomntoHa. [laBneHne ceeta.

3akoHbl BHeWHero gpotoadodoekTa. YpaBHeHue SnHwTernHa ong gporoadodoekTa. NpumeHeHmnsa potoadpgoekTa. SdpdpekT
KomntoHa. Macca u umnynec cpotoHa. asneHue ceeTa. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MeXaHUKM

OCHOBHbIE NONOXEHNS KBAHTOBOW MEXAHWKM.
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vnotesa ne-bpoins. CooTHoweHWe HeonpenenéHHocTen MeliseHbepra. BonHoBas goyHkumMsl. COBCTBEHHBIE 3HAYEHNS
1 cOBCTBEHHbIE CPYHKLMM.

YpaeHeHue WpennHrepa. CeobopHas yactuua. OgHoMepHbIil 6eCKOHEYHO FNyBOoKUiA OLHOMEPHBIN SWWK, TYHHENbHbIN
3pdpeKT, KBAHTOBBIN FrAPMOHUYECKNI OCLINNIATOP.

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
heneHnsa n cnHTesa saep. Hetbipe Tuna doyHaameHTanbHbIX B3aMOOENCTBUM SNEMEHTapHbIX YacTul,. AHTMYACTULbI.
Knaccudomkauns anemeHTapHbIx 4acTuu,. AOPOHbl 1 NeNTOHbI. [[MNoTe3a 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 PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

MonoxeHwue ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NpoBeLeHMS! TEKYILEr0 KOHTPOS YCNEBAEMOCTU 1
NMPOMEXYTOYHOI aTTecTaunm obyyarowwmxcs dpefepanbHoro rocyjapcTBeHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexaeHus Boicwero obpasosaHus "KasaHckuii (MprBonxckuit) doenepanbHblii yHuBepeuteT"

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) chefepanbHblil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNOMNb30BAHMIO B
y4ebHOM NpoLuecce 1 yaaneHns anekTpPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME INEKTPOHHOMO 00y4YeHNs
oelilepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbLHOMO y4pexAeHns Buiciuero obpasoBaHus "KasaHckui
(MpuBonxckui) pbenepanbHblin 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
(MpuBonXxckunin) henepanbHblin yHuBepcuteT™

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) doeaepansHblli 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
CemecTtp 1
| TekyLymit KoHTpOnB)|
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dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. dPuU3nyeckme OCHOBbI MEXAHWUKN
KoHTponbHas
1 p§6o$§ a OriK-2, OrK-1 2. MexaHn4eckue konebaHns 1 BONHbI
3. MonekynsipHas pusmka v TepmoamHammka
1. duamnyeckme 0CHOBbI MEXAHWUKU
2 ﬂ:ggijoprle OrkK-1, Orik-2 2. MexaHuyeckune konebaHusl 1 BONHbI
P 3. MonekynsipHas pusvka n TepmoamHammka
lMncbMeHHoe 1. duU3nyeckme OCHOBbI MEXAHWUKN
3 |oomawHee 3aganue |OMNK-1, OlMK-2 2. MexaHuyeckue konebaHnst U BONHbI
3. MonekynsipHas pusmka v TepmoamHammka
3auer OriK-1, OriK-2
CemecTp 2
TeKyLLMI KOHTPO/Ib
4. dnekTpocTatuka u anekTpru4eckmin ToK
KoHTponbHas
1 OHTPOMNbHA OriK-1, OrK-2 5. OnekTpoanHammka
paboTa
6. dnekTpoMarHUTHble KonebaHus 1 BOMHbI
4. OnekTpocTatuka u aneKTpUYeCcKmin ToK
2 JlaGopatopHele Orl1K-1, OlK-2 5. OnekTpoanHammka
paboTbl
6. OnekTpoMarHuTHole konebaHus 1 BOSHbI
lMucbmeHHoe 4. dnekTpocTatuka u anekTpu4eckmin ToK
3 |oomawHee 3agaHue |OMNK-1, OlMK-2 5. OnekTpoanHammka
6. DnekTpoMarHUTHble KonebaHus 1 BOMHbI
9k3ameH OriK-1, OrK-2
Cemectp 3
TeKyLLMI KOHTPO/1b
7. BonHoBas v kBaHTOBas ontuka
KoHTponbHas 8. OCHOBbI KBAHTOBOW MEXAHWKM
1 MK-1, Orik-2 :
pabota C » O 9. dusmka aToma u TBEPHOro Tena
10. dursmka s4pa 1 SNEeMEHTapHbIX YacTu,
7. BonHoBas n kBaHTOBas onTuka
NabopaTopHble 8. OCHOBbI KBAHTOBOW MEXaHMKU
2 paboTbl OrK-1, OriK-2 9. dunamka aToma u TBEpPAOro Tena
10. dursmrka s4pa 1 SNEMEHTaPHbIX YacTuL,
MucsworHOS 5. OoHoRe! KBaHTORON WX
3 omallHee 3aaaHu MK-1 MK-2 :
A narve |0 .0 9. ®dusuka atoma 1 TBEPJOro Tena
10. dursmka s4pa 1 SNEMEHTaPHbIX YacTu,
9k3aMeH OriK-1, OriK-2

6.2 OnucaHue nokasartenen u KpUTepmes OLEHUBaAHNUS KOMMNETEHLMIA Ha pa3/iuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue LUKan oueHnBaHus

lMpooemoHcTpupoBaH
BbICOKUIA YPOBEHb
BNafeHns MaTepunasnom.
MposiBneHbl
NpPeBOCX0AHble
crnocobHocTn
NPUMEHSITb 3HAHUS 1
YMEHUS K BbIMOTHEHNIO
KOHKPETHbIX 3a4aHuIA.

3a0aHun.
MpucyTcTBylOT
He3HauYnTenbHble
owmnobkn.
[MponoeMoHcTpMpoBaH
XOPOLWWIA ypOBEHb
BNafleHns MaTepunasnom.
MposiBneHbl cpenHme
CNocobHOCTU
NPUMEHSITb 3HAHNS 1
YMEHWNS K BbIMOTHEHNIO
KOHKPETHbIX 3a4aHuni.

MpwucyTcTBytoT
cepbéaHble oWwnbKm.
MponeMoHcTprpoBaH
yOOBETBOPUTENbHbIN
YPOBEHb BNafeHNs
MaTepuanom.
MposiBNneHbl HU3Kne
CnocobHOCTM
NPUMEHSITb 3HAHNS 1
YMEHMS K BbINOIHEHNIO
KOHKPETHbIX 3a0aHuiA.

lMpooemoHcTpupoBaH
HeyOBNEeTBOPUTENbHbIN
YPOBEHb BnageHuns
mMaTepuanom.
MposiBneHbl
HeLoCTaTO4Hble
cnocobHocTH
NPUMEHSITb 3HAHNS U
YMEHWNS K BbIMOTHEHNIO
KOHKPETHbIX 3a4aHuiA.

Kputepum
®opma OLLeHMBaHUsi 3ran
KOHTpoOns
OTnN4YHO Xopoluo Y nosn. Heyn.
Cemectp 1
TekyLLMiA KOHTPONb
KoHTponbHasa  [[MpaBunbHO BbiNonHeHb! [[paBunbHO BbiNonHeHa |3anaHus BoiNoNHEHbl  |3a4aHus BoINONHEHbI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMoONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
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dopma Kputepum dran
KOHTpoOnsi OLLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCNOMb30BaHbl [METOAbI HACTUYHO MeToAdbl UCMOMb30BaHbI 2
npasunbHo. MNposiBneHa [B 0CHOBHOM MPaBuibHO. [MCMNONb30BaHbI HernpaBwbHO.
npesocxoaHas MposiBneHa xopowas  |[npasunbHo. MNposineHa |MposisneHa
TeopeTmyeckast TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEeYyLOBNeTBOPUTENbHAsN
NMoaroToBKa. MoOAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoanmble HaBbikn  |HeobxoauMble HaBbIKU  |NOArOTOBKA. noaroToBka.
N YMEHUS NOMHOCTBbIO |V YyMEHWs B OCHOBHOM  [HeobxoauMble HaBblk  |Heobxoammble HaBbIKK
ocBoeHbl. PesynbTaT  |0ocBOEHbI. PesynbTar N YMEHUS 4aCTUYHO N YMEHUSI HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensim.
uensm.
lMncbmeHHoe  |[paBunbHO BbIMONHEHDI |[IpaBUIbHO BbiNONHEHA (3anaHus BbIMOMHEHbI  (3a4aHns BbIMOMHEHDI
JLoMallHee BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
3agaHue MpoLeMOHCTPMPOBaH  [3adaHuiA. MpucyTcTBYIOT MponeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbéaHble oWwnbkm. HeynO0BNETBOPUTENBHBIA
BNafeHns MatepuanoMm. |He3HauymTenbHble MpoaeMoHCTpUpoBaH |ypoBeHb BnaneHus
MposiBneHsbl ownbkm. yOOBNETBOPUTENbHBI  (MaTepuanom.
NPeBOCX0AHbIE MpooeMoHCTPUPOBaH  |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCTaTouHbIE
NPUMEHSTb 3HaHWA 1 |BnadeHust matepuanoM. MposiBneHbl HU3Kne CMnocobHOCTM
YMEHUS K BbinonHeHnto ([MposiBneHbl cpeaHne  |crnocobHocTr MPVUMEHSITb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPUMEHSITb 3HAHMS U |YMEHUS K BbINOMHEHWIO
MPVUMEHSITb 3HAHUS U [YMEHWS K BbIMONHEHWIO |KOHKPETHbIX 3a0aHUIA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHuiA.
KOHKPETHbIX 3a4aHuI.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMAManbHble OWNOKK B BbINONHEHWUN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeLyCcMOTPEHHbIX NPOrpamMMol ANCLUMMANHBL.  [cnocobeH NPoaoNXUTb 0ByHeHue nunm
NPUCTYNUTb NO OKOHYaHWKM yHMBEpCcUTeTa K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMNOSNHNTENbHBIX 3aHSATUIA MO COOTBETCTBYHOWEA
ancumnnuHe.
CemecTp 2
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBunbHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbEésHble oWmnbKy. HeyL0BNETBOPUTENBHBIN
BNafeHns MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCTpMpoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbKu. yIOBNETBOPUTENbHBI  (MaTepuanom.
NpPeBOCXOAHbIE [MpooeMOHCTPUPOBAH  |yPOBEHb BNaAEHNS MposiBneHsbl
CrnocobHoCTM XOPOLWMIA YPOBEHD MaTepuanom. HeLOoCTaTOYHbIE
NPUMEHATb 3HaHWA 1 |BnageHus matepuanom. ([posiBneHbl HU3KNe crnocobHoCTM
YMEHWsI K BblNoNiHeHUo |MposiBneHbl cpenHne  [cnocobHoCTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPVUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHBIX 3a4aHui.
KOHKPETHbIX 3a0aHui.
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCNOMb30BaHbl [METOAbI HACTUYHO MeTobl MCMONb30BaHbl | 2
npasunbHo. MNposiBneHa [B 0CHOBHOM MPaBuibHO. [MCMNONb30BaHbI HernpaBwbHO.
npesocxoaHas MposiBneHa xopowas  |[npasunbHo. MNposineHa |MposisneHa
TeopeTmyeckast TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEeYyLOBNeTBOPUTENbHAsN
NMoaroToBKa. MoOAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. MOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
ocBOeHbl. PesynbTaT  |0oCcBOEHbI. Pesynbtat | yMEHUsl HacTUYHO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoit paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensim.
uensm.
MNMucbmenHoe  ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
JLoMallHee BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
3agaHue MpoLeMOHCTPMPOBaH  [3adaHuiA. MpucyTcTBYIOT MponeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT CepbésHble OLWnOKM. HEYLOBNETBOPUTENbHBbIA
BNAaAEeHNs MatepuanoMm. (HesHauUTeNbHble MNpPOLEMOHCTPMPOBAH  |ypOBEHb BNAAEHNS
MposiBneH.i ownbkm. YOOBNETBOPUTESNbHBI  [MaTepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPMPOBaH  [ypOBEHb BNafgeHUs MposiBneHbi
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCTaTouHbIE
MPUMEHSTb 3HAHWS U [BnageHust matepranoM. (MposiBneHbl HA3KMe CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM MPUMEHSTb 3HAHUS U [yMEHWSI K BbIMOIHEHWIO
MPUMEHSATb 3HAHUS U [yMEHWSI K BbINMONHEHMIO [KOHKPETHBIX 3a4aHWIA.
YMEHUS K BbINONMHEHUIO |KOHKPETHBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl
cmcTemaTmyeckoe u y4eBHO-MporpaMMHOro  |y4ebHoO-NpPorpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [matepuana B o6beme, |y4ebHO-NporpamMMHOro
y4eBHO-MPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi matepuana, Lonyctun
matepvana, yMeHue npenycMOTpeHHble nanbHeliwen y4ebbl U [NMpuHUMNUanbHble
cB0BOOHO BBIMONHSATL  |MporpamMoli 3aaHus, |npencrosiwei paboTel  [OWMOKM B BEINONHEHWM
3a4aHus, YCBOWN OCHOBHYO no npodpeccmu, npenyCMOTPEHHbIX
npeaycMoTPeHHble nuTeparypy, cnpaBumIcs ¢ MporpamMmoii 3aaaHuii u
NnporpamMMoii, ycBoun  [pekoMeH40BaHHY0 BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NTEpaTypy u|nporpammor npeaycMOoTPEHHbIX NPOLONXUTL 0ByHeHme
3HaKOM C OVCLUMNMWHBI, Nokasan |[nporpaMmoii, 3HakoM € (Unm NPUCTYNUTb NO
[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoOi, [OKOHYaHNK
nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHUBepcuTeTa K
pekoMeHnoBaHHOM ancumnnuHe n nporpammor npogoeccnoHasnbHom
nporpammoi CrnocobeH K nx LMCUMMNWHBI, AOMYCTWN |aesiTenbHocTh 6e3
OVCLUMUMNWHBI, YCBOWNT  |camOCTOSITENIbHOMY MOrpPeLHOCTN B OTBETE [LONONHUTENbHbIX
B3aVIMOCBS3b OCHOBHbIX [MOMOAHEHMIO 1 Ha aK3aMeHe U npu 3aHATUIA No
NOHATUI ANCLUMMNINHBI B [0BHOBNEHMIO B X04€ BbINOSIHEHNN COOTBETCTBYIOWEN
WX 3Ha4YeHun gns HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancuunnnunHe.
npvobpeTtaemor paboTbl 1 3a4aHuii, Ho obnanaert
npodpeccuu, npoasun  |npogoeccrnoHanbHom HeobxoaMMbIMU
TBOpYECcKMe LesiTeNbHOCTH. 3HaHVSIMW ONS UX
cnocobHoCTM B ycTpaHeHus non
NMOHMMaHNK, N3NOXEHNN PYKOBOLCTBOM
1 NCNOMb30BaHWK npenoaasaTersi.
y4ebHO-NporpaMmMHoro
matepvana.
Cemectp 3
TekyLLU KOHTPONb
PerncTpaumoHHbiit Homep 10290204119 SAEKTPOHHLIH
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
cnocobHoCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme cnocobHocTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METObl UCMONb30BaHbl | 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
MnucbmeHHoEe I'IpanmbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂaHVIﬂ BbIMO/THEHbI
nomalHee BCE 3a4aHus. 6ornblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YeM HaMoNoBUHY.| 3
3agaHue MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpooeMoHCTprpoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIN
BnageHna matepunanoM. |HesHaudnTenbHble npO)J,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
cnocobHOCTM XOpoLWunii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHuna matepuanom. |-|p09|BJ'IeHbI HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 33,!1&HVII7|.
KOHKPETHbIX 3a0aHWIA.
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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

Cemectp 1

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.

PerncrtpaumoHHbin Homep 10290204119
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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. NTabopartopHbie paboTbl

Tembl 1,2, 3

NabopatopHas pabota 1. OnpenenexHve yaenbHOro ConpoTMBIEHNE NPOBOAHUKA.

NabopatopHas pabota 2. OnpeneneHne yCKopeHust Cunbl TAXeCTH npu cBo6o04HOM NafeHun Tena.

NabopaTopHas paboTa 3. OnpeaeneHne MOMEHTa MHEPLIMI METANNIMYECKUX KOMEL, C MOMOLLbI0 MasiTHUKa Makceenna
NabopatopHas paboTa 4. N3ydeHune konebaHnii MaTeMaT4eckoro 1 gonU3n4eckoro MasiTHUKOB

NabopatopHas pabota 5. OnpeneneHne OTHOWEHMS TennoeMkocTel rasa metofoM KnemaHa- lesopma.
NabopaTopHas paboTa 6. OnpeneneHne BA3KOCTU XMAKOCTM MeTonom CTokca.

NabopaTopHas paboTa 7. iccnenosaHve 3aBUCMMOCTY BS3KOCTY XMOKOCTY OT TEMNepaTypbl 1

KOHLIEHTpaLMM Ha WaprkOBOM BUCKO3VNMETPE.

NabopatopHas paboTa 8. ViamepeHue paclimpeHns TBepabiX Ten 0T Temnepatypbl

3. NMucbmeHHOe aomallHee 3apaHue

Tembl 1, 2, 3

1. B HEKOTOPOW TOYKE TPAEKTOPUUN ABUXEHNS MaTepuanbHOM TOYKM 3afaHbl pagnyc KpusmaHbl R=62 CM 1 CKOpoCTb
u=5,1 M/c. HainTn BennynHy HopManbHOro yckopeHus an (8 mM/c(2)).

2. MatepwuanbHas To4ka maccort m=0,5 Kr OBUXETCS CO CKOPOCTbIO U =2,2 M/C. HanTn nmnynbc tena p( B Krem/c).

3. Teno maccoit m=3 kr npu cBo604HOM NafeHwn ¢ BoicoTbl h=0,15 KM B MOMEHT yaapa 0 3eMto UMEN0 KMHETUYECKYIO
aHepruto T=2,5 k[ x. Haritn paboty cunbl conpotueneHus Bosayxa Aconp.(s Ix).

4. MoMeHT nHepumm Tena maccor m=1,5 kr otTHocutenbHo ocu CO, Npoxoaswen Yepes LEHTP Macc, paseH 10=5,6
Krem(2). HaiiTn MOMEHT nHepuun 3Toro Tena otHocutenbHo ocn AO , napannenbHoii ocu CO u Haxooaweincs oT Hee Ha
pacctosiHum d=0,1M (B Kr*m(2)).

5. Haiitn penatmBmMcTCKUA NMAYNbC HacTuLbl (B KreM/C), neTawein co ckopocTbio U = 0,95+c. Macca yactuubl pasHa
m=2,5 *10(-8) kr. (C - CKOPOCTb CBETA B BakyyMme)

6. YpaBHeHune beryuweii BonHbl uMeeT Bna: E=Ao«cos(w *t-k*x+a).

Hantn onuHy BonHbl A (B M). (k=0,228M(-1)).

7. Haiitn o6bem (B M(3)) v =0,5 Moneii ngeanbHOro rasa npu HopmanbHbix ycnosusix ( po=1,013<10(5)Ma, To=273,15 K).
8. Boonb ocx X NNOTHOCTb U3MEHSETCS MO 3aKOHy p = a*X. Kakas macca BewecTtsa m (B Kr) NnepeHocuTcsa Yyepes
nnowanky AS= 0,013 M2 , pacnonoxXeHHylo NepneHanKynsapHoO ocK X, 3a Bpems At =2,3 ¢ npu koadpdpuumeHTe
onppysum D= 12,3+10(-6) m(2)/c. (a=0,036 kr/m(4)).

9. Mpwn coobueHun rasy konuyectsa Tennothl Q=4,25 kX BHyTPEHHSIS sHeprus rasa ysennyumnacb Ha AU=3,24 k[1x.
Haritn paboty raza A (B kI1x)

10. Mpy3 Maccoit m=5 kr Ha Npy>XuHe coBepluaeT 3aTtyxatwme konebaHus, onddepeHunansHoe ypaBHeEHNE KOTOPbIX
numeet BuA: X"+20*X'+A(2) *x=0. HanTtn kosdbunumeHT conpoTneneHuns cpebl r (8 Kr/c). (8=2,1(1/c)).

3aver

Bonpochl k 3a4eTy:

1.TpaekTopus. MNepemeweHune. CkopocTb. CKOPOCTb B AEKAPTOBOV CUCTEME KOOPAMHAT.

. CkopocTb. CKOpOCTb B NOASIPHONM CMCTEME KOOPAMHAT.

. CkopocTtb. CpenHas ckopocTb. MNpoiaeHHbI NyTh.

. YckopeHue. YckopeHue B 0ekapToBOW CUCTEME KOOPAMHAT.

. YckopeHue. YckopeHue B CUCTEME KOOPAMHAT, CBA3AHHOW C OBUXYLWENCS TOHKOM.

. Yron nosopoTa. Yrnosas ckopocTb. CBA3b IMHENHOM U YrNIOBO CKOPOCTU. YTOBOE YCKOPEHNE.

. dnHammka matepmanbHom TO4YKK. 3akoHbl HbloTOHa.

. dnHamuka tBepporo Tena. LleHTp Macc. 3akoH ABMXEHWS LeHTpa mMacc.

. Pabota B MexaHuke.

10. KnHeTtnyeckas n noteHUmanbHas aHepruu.

11. OCHOBHOE ypaBHeHNe OAMHaMKKK BpalaTenbHOro ABMXEHNS TBEPAOro Tena OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE ypaBHEHMNE OMHAMKKMX BpalLaTeNbHOro ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOR OCK.

13. MOMEHT Cusibl, MOMEHT UMMYbCca, MOMEHT MHepumun. KuHeTnyeckas sHeprus spalarllerocs tena.

14. 3akoHbl COXpaHeHNs (UMNyNbCca, SHEPTM, MOMEHTA MMNYNbCA).

15. MpeobpasoBaHus koopavHat anunes. MpuHUMn oTHocuTenbHoCcTU Fanunes

16. MocTynatbl OHWTElHA. MNpeobpa3oBaHus koopanHart JlopeHua.

17. [InnHa n NpoMeXyTOK BPEMEHN B PENATUBUCTCKOW MEXaHMKe.

18. MNoHATMEe 0OHOBPEMEHHOCTUN B PENATUBUCTCKON MEXaHMKE.

N
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19. PenatmBMCTCKMIA 3aKOH CNOXEHNS1 CKOPOCTEN.

20. OCHOBbI PENATUBUCTCKON ONHAMUKM.

21. B3anMocBa3b MacChl 1 S3HEPTUK B PENATUBUCTCKON MEXaHNKE.

22. CobogHble rapMoHuyeckue konebaHus

23. 3aTyxaowme MexaHuyeckne konebaHms

24. BblHyx ileHHble MexaHnyeckne konebaHus

25. MNpoaonbHble 1 NONEPEYHbIE BOMHbI

26.YpaBHeHMe BOJHbI.

27.%as3oBasi CKOPOCTb BOMHbI

28. SHeprus BonHbl. CTOSiUME BOMHbI.

29. Ctatuctuyeckumin u TepMoaANHaAMNYECKNIA METOL4bI UCCNEAOBaHUS.
30. OcHOBHOE ypaBHEHME MONEKYNSAPHO-KMHETUYECKOI Teopum (BblBOL).
31.CpenHekBagpaTnyHas CKOpocTb. PU3nYecknii CMbIC TEPMOAMHAMNYECKON TeMnepartypsbl.

32.4ucno cteneHeir ceobobl MoOJNieKyn. 3akoH paBHOMEPHOro pacnpeneneHns aHeprumn nNo Yucnam cTeneHenm cBob6obl
Monekyn.

33. 3akoH pacnpegeneHus MOnekyn no ckopocTaMm (pacnpeneneHve Makceenna).

34. PacnpeneneHune BonbumaHna. BapomeTpuryeckas goopmyna.

35. BHyTpeHHsiA aHeprust. Tennota 1 paboTta B TepMOAMHAMUKE.

36. NepBoe Hayano TepMoAMHAMMKWN 1 ero MPUMEHEHUE K N30XOPUYECKOMY NPOLIECCY.

37. NepBoe Havano TeEPMOLMHAMIKKU 1 €r0 NMPUMEHEHWE K n3obapuyeckomy npoueccy. druanyecknii cMbich
yH/BepcanbHOW ra3oBon MOCTOSHHON.

38. lNepBoe Ha4yano TEPMOANHAMUKM U €r0 MPUMEHEHNE K U30TEPMNYECKOMY NPOLLECCY.

39. MNepBoe Havyano TepMOAMHAMUKU U ero MPUMEHEHUE K afmabaTnieckoMy npoLeccy.

40. OdphekTnBHbLIN fnameTtp. CpenHas annHa csobonHoro npobera monekyn. Bpemsi penakcaumu.

41. SlBneHune ondpdpy3nn. 3akoH duka.

42. SlBneHne TennonpoBoAHOCTM. 3akoH Pypbe.

43. SlBneHune BHYTPEHHEro TpeHus.

44. Kpyroeble npouecchl. K.I[1.[. Tennosoi n XonoannbHON MaWnHbI.

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

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

47. lNMpueeneHHas Tennota. YpasHeHne Knayswnyca.

48. OHTponus. CeoncTBa aHTPOMMUU.

49. SHTponMsa npeansHOro rasa.

50. Bropoe Havano TepmMoanHamuKku.

51. Ctatmctnyecknii CMbICA BTOPOro Havana TepMOaVHAMUKN.

52. YpasHeHue BaH-gep-Baanbca. [MNonpaekn BaH-gep-Baanbca.

CemecTp 2

Tekywuin KOHTpONb

1. KoHTponbHas pabora

Tembl 4, 5, 6

Tembl:

. DNneKTpuyeckoe none B Bakyyme

. dnanekTpukn

. NMposogHukn. KoHgeHcaTtopsl

. DHeprus 3apsXeHHbIX CUCTEM

. DNeKTpu4ecknii ToK

. MarHuTHOe none B Bakyyme

. MarHuTHOe none B BelwecTse

. DNeKTpoMarHMTHasa MHAYKUnNS

. OneKkTpoMarHuTHole konebaHms

10. OnekTpoMarHUTHble BOMHbI

Mpumepbl 3apaHunii:

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, YTOBbl 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. Onpenenntb paboTty A', KOTOPYI HALO COBEPLWMTb, 4TOOLI CONMM3NTL 3apsaabl 10 PacCTosHMS r2=1 m.

3apava 3. 9nekTpunyeckoe none co3naHo Asyms TodeyHbIMU 3apsaamun: Q1=30 HKn n Q2=-10 HKn. PaccTtosiHme d mexay
3apsaamu pasHo 20 cM. OnpenennTb HANPSXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HAaXoAsWencsa Ha paccTosHUN
r1=15 cm oT nepsBoro u Ha paccTosHun r2=10 CM OT BTOPOro 3aps.n0s..
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3apava 4. NoteHumnomeTp ¢ conpoTmeneHnem R=100 Om nogkntodeH Kk uctodHnky toka, 30C & kotoporo pasHa 150 B un
BHyTpeHHee conpoTueneHune r=50 Om. Onpegenntb NokasaHue BonbTMeTpa ¢ conpoTueneHnem Re=500 Om,
COEOMHEHHOTrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U MOLBUXHBIM KOHTAKTOM C CEPEANHO 0BMOTKM
noteHunomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4YKaMm NoTeHumnomeTpa npu OTKI0YEHHOM
BONbTMETpE?

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

2. NTabopatopHbie paboTbl

Tembl 4,5, 6

NabopatopHas pabota 1. iayyeHune paboTbl 9N1eKTPOHHOro ocuunanorpadga.

NabopatopHas paboTta 2. ViamepeHne yaenbHoro 3apsifa anekTpoHa.

NabopatopHas pabota 3. MNpoeepka 3akoHa OMa 1 N3MepeHNe yaebHOro ConpPOTUBEHNS.

Na6opatopHas paboTa 4. Nay4eHune pacnpeneneHns MarHMTHOro nons BAOMb OCY coneHomaa.

Na6opatopHas paboTta 5. OnpeneneHne ropusoHTaNnbHON CoCTaBnAowWeld MarHUTHOM UHOYKLMK

MarHuMTHOro nons 3emnu.

NabopatopHas paboTa 6. VIaydeHune siBNeHNs MarHUTHOro ructepesnca.

Nab6opatopHas paboTta 7. N3ydeHune 3aTyxatowwmx konebaHuii.

NabopatopHas paboTa 8. May4eHune penakcaumoHHbIX KonebaHuii.

NabopatopHas paboTa 9. May4eHune cobCTBEHHbIX KonebaHwin CTpyHbI

3. NnucbMmeHHOEe gomallHee 3agaHue

Tembl 4, 5, 6

Temsbl:

. DneKTpuyeckoe none B Bakyyme

. nanekTpukn

. MposogHukn. KonpeHcatopbl

. DHepruns 3apsxXeHHbIX CUCTEM

. dnexkTpuyeckmnii ToK

. MarHuTHOe none B Bakyyme

. MarHnTHOe none B BelecTse

. OnekTpoMarH1UTHas NHOyKUNS

. OneKkTpoMarHuTHole konebaHus

10. SnekTpoMarHUTHbIE BOMHbI

MNpumepbl 3a8aHnii:

3apgaya 1. Tpm ognHakoBbix nonoxmTenbHbix 3apsana Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWUHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi otpuuaTenbHblii 3apsa Q4 Hy>XHO MOMECTUTb B LLIEHTPE TPeYroNibHUKa, YToBbl cuna npuTsXXeHns ¢
€ro CTOPOHbl ypaBHOBECWNA CWfbl B3AMMHOMO OTTaNKMBaHUS 3apsiAoB, HAXOASIUNXCS B BEPLUMHAX?

3apaya 2. MNonoxutensHble 3apagbl Q1=3 mkKn n Q2=20 HKn HaxogaTcs B BakyyMe Ha pacctosHum r1=1,5 m gpyr
otapyra. Onpenenutb paboTy A', KOTOPYIO HAAO0 COBEPWUTL, 4TOOLI CONN3NTL 3apsabl 40 PACCTOSHUS r2=1 M.

3apaya 3. OnekTpuyeckoe none co3aaHo AByMs TodeyHbiMm 3apsanamu: Q1=30 HKn n Q2=-10 HKn. PacctosHue d mexay
3apsaamu pasHo 20 cM. OnpenennTtb HANPSXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HAX0ASWeNCca Ha pacCTosHUN
r1=15 cm o1 nepsoro n Ha paccTosaHun r2=10 CM OT BTOPOro 3apsL0B.

3apava 4. MNoteHumomeTp ¢ conpoTmeneHnem R=100 Om noakntoyeH Kk uctodHnky toka, 30C & kotoporo pasHa 150 B un
BHyTpeHHee conpoTtmeneHne r=50 Om. Onpenenntb NokasaHune BonbTMETPA ¢ conpoTuerieHnem Re=500 Owm,

COEJIMHEHHOTO NMPOBOLHUKOM C OLHOW U3 KNEMM NOTEHLMOMETPA U NOABUXHBLIM KOHTAKTOM C CEPeanHoi 06MOTKM
noteHuuomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXIY TEMM Xe TOYKaMM NOTEHUMOMETPA NpY OTKIIOYEHHOM
BONbTMETPE?

3apaya 5. o ToHKOMy NpoBoasweMy Konbly paguycom R=10 cM Teyet 1ok 1=80 A. Hantn MarHuTHyto nHaykumio B B
To4yke A, paBHOYLANeHHON OT BCEX TOYEK KOMbLA Ha paccTosHune r=20 cM.

Ok3ameH

Bonpochbl k ak3ameHy:

1. On. cTaTnyeckoe none B BakyyMe. 3aKOH CoxXpaHeHus an. 3apsiaa. 3akoH KynoHa. HanpsxxeHHocTb an. nons. MpuHumn
cynepnosunuumn nonem.

2. MNoTteHuman an. ctatnyeckoro nons. Cessb Hanpsa>XXeHHOCTU 1 noTeHuuana an. Ctatn4eckoro nons.
3.3HeKTpI/I‘-IeCKI/II7I ounonb. Pacyet an. nons gunons.
4. Cunosble nuHMK an. nons. NoTok BEeKTOopa HanpsaXeHHOCTW 3. Nons.

5.Teopema OcTporpanckoro-laycca v ee NpuMeHeHMe K BbINUCNEHNIO HAMPSXXEHHOCTU MOoMst OT BECKOHEYHOM
OLHOPOOHO3aPSAXEHHOM NNOCKOCTMU.

6. Teopema OcTporpanckoro-raycca u ee NpUMEHeHNE K BbIYUCNEHWNIO HANPSIXXEHHOCTW NONs 0T 6ECKOHEYHON HUTW.
7.Teopema OcTporpanckoro-l'aycca n ee NpyMeHeEHNE K BbIYUCNIEHMIO HAMPSXXEHHOCTU NONS MeTannnyeckon coepobl.
8. On. none B ananekTpukax. lNonsapHble n HenonsapHble Monekynbl. 3. AUMNONb BO BHEWWHEM OAHOPOAHOM 3. Mone.

9. Monsipnsauus OUaNeKTPrKOB: OPUEHTALMOHHAs U fedhopMaLmoHHas. BekTop nonsipusaumu. Cea3b Mexay
MOBEPXHOCTHOW MNIOTHOCTbLIO CBSI3AHHBIX 3aPSAL0B 1 BEKTOPOM MoMsipru3auum.
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10. HanpsxxeHHOCTb an. nons B ananekTpuke. Teopema [faycca ong an. nons B guanekTpuke. dunanektpuydeckas
NPOHNLAEMOCTb 1 ee OU3NYECKNIA CMbICTT.

11.MpoBogHWkM B an. none. PacnpeneneHune 3aps40B B NPOBOAHMNKAX (BHYTPU MPOBOAHMKA 1 HA €r0 MOBEPXHOCTN).
12.CBA3b MeXay HANPSXXEHHOCTbIO 3/1. NONS Y NOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHON MIOTHOCTBLIO 3apS40B.
13. OnekTpoeMKocTb NPoBOAHMKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEHCaTopOB.

14.OHeprnga an. Nnong. SHepPrms CUCTEMbl HEMOABUXHbIX TOYEYHbIX 3aPSL0B.

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

16. [OCTOAHHBIV 311. TOK, €ro XapakTepPUCTUKN 1 YCNOBUS CYLLECTBOBAHNS.

17. MNocToAHHbIN 3n. ToK. 3akoH Oma ans uenw.

18. MNocTosaHHbIN 3n. ToK. 3akoH OMa B andocbepeHumanbHon doopme.

19. OnekTpoNpPOBOAHOCTL METANNOB. DKCNEPUMEHTANbHOE A0KA3aTENbCTBO SNEKTPOHHOM NPUPOAbI TOKA B MeTannax.

20. Knaccuyeckasa Teopus anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na anekTpoHHOM
Teopum.

21. Tpy4HOCTM KNaccrM4eckoin Teopun NpoBoaMMOCTH.
5.MarHuTHoe none B Bakyyme.

22. MarHuTHOoe none B BakyyMme. 3akoH brno-Casapa-/lannaca v ero npuMeHeHue Ans pacyeta MarHMTHOrO Nons NpPsiIMoro
TOKA.

23. 3akoH bruo-Caeapa-Jlannaca v ero npMMeHeHne ons pacyeta MarHUTHOrO NOAs B LLIEHTPE KPYroBoro Toka.

24. MarHmTHOe none OBMXYyLWerocs 3apsaa.

25. 3akoH Amnepa. [eAcTBUE MarHUTHOrO NOAS Ha OBUXYLWMIACS 3apsa.

26. [1BnXeHne 3apsxXeHHbIX 4acTuL, B MarHUTHOM rone.

27. YckopuTenu 3apsxkeHHblx Yactuu,. LInknotpoH.

28. OdhbdpekT Xonna.

29. 3aKOH MOMHOro ToKa A1 MarHUTHOrO MOMS B BakyyMe.

30. MarHuTHOE none coneHomga u Topounga.

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

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

33. lna n napa marHeTunsm.

34. HamarHnyeHHocTb. MarHmTHOe none B BewecTBe.

35. 3aKkoH MONHOro ToKa AN MarHUTHOrO MONS B BELWECTBE.

36. PeppomarHeTuku, ux CBOMCTBA MU UX Npupoaa.

37. OnekTpoMarHuTHas nHaykums. OnbiTel @apages. MNpasuno JleHua.

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

40. DHeprus MarHUTHOro nons.

41. Buxpesoe anekTpuyeckoe none.

42. Tok cMelleHns.

43. YpaBHeHve Makcsenna un nx aHanus

44. dnekTpuyeckmnin konebatenbHblii KOHTYP. CBOOOAHBIE 3NEKTPOMarHUTHbIE konebaHus.

45. SnekTpuyeckuii konebatenbHbln KOHTYP. CBOGOAHbIE 3aTyXatoWme aNeKTPOMarHnTHble konebaHus konebaHus.
46. dnekTpuyeckmii konebaTtenbHbI KOHTYP. BbIHyXAeHHbIE 9N1EKTPOMArHUTHbIE KonebaHus.

47. CBoWiCTBa 3NEKTPOMArHNTHBIX CBOWCTB

48. SHeprus anekTpoMarH1THbIX BOJH.

49. Nany4yeHne anekTpu4ecKoro gunons.

50. LLkana snekTpoMarHUTHbIX BOMH.

Cemectp 3

TeKywWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 7, 8,9, 10

1. iHTepdepeHuns ceeta

2. Ondppakums ceeta

3. MNMonsapusauus ceeta

4. POTOHBDI

5. TennoBoe n3ny4eHne

MNpumepbl 3a0aHwniA:

3apaya 1. Ha ToncTyio CTEKNAHHYIO MNACTUHKY, MOKPBITYIO O4EHb TOHKOW NIEHKON, NoKasaTenb NpenoMneHns n2
BelecTBa KOTOpPon paeeH 1,4, nagaet HOpManbHO NapanfienbHblil My4oK MOHOXpoMaTuyeckoro ceeta (A=0,6 MkMm).
OTpaxeHHblil CBET MakcuMManbHO ocnabneH BcnencTsme uHTepdpepeHumm. Onpenenutb TONWMHY d NAeHKU.
3apgadya 2. Ha wenb wupunHon a=0,1 MM HOpManbHO NagaeT napannenbHbIA Ny4oK CBeTa OT MOHOXPOMAaTN4eCcKoro
nctoyHuka (A=0,6 Mkm). OnpenenuTb WUPKHY | LEHTPaNbHOrO MakCMMyMa B AMOPaKLMOHHOW KapTuHe, Npoeunpyemon ¢
MOMOLUbIO NINH3bI, HAX0ASWeNCa HeNOCPeACTBEHHO 32 Wenblo, Ha 9KpaH, OTCTOSIWMIA OT IMH3bl HA PaccTosaHUn L=1 m.
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3apgadya 3. CteneHb nonspusaummn P yactuyiHo-nonsaprnsosaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MakcuMasnbHas MHTEHCMBHOCTb CBETA, MPOMNYyCKaeMoro Yepes aHannsartop, 0T MUHUMaNnbHON?

3apaya 4. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temneparype T=400 K 3a Bpems t=5 MUH nanyyaertcs sHeprus
W=83 . Onpenenntb KO3(PMLNEHT TEMNOBOIO U3NYYEHNS € CaAXMN.

3apaya 5. [1Ba MCTOYHMKA U3NYYaloT CBET C AJIMHOM BONHbI 375HM 1 750 HM. Hait oTHOWEHWE NMMNYNbCOB (POTOHOB,
N3My4aeMbIX NEPBbIM N BTOPbIM NCTOYHNKOM.

2. NTabopatopHble paboTbl

Tembl 7, 8,9, 10

NabopatopHas pabota 1. VidydeHune sBneHns MHTepdepeHLnn.

NabopatopHas paboTta 2. 3yyeHne andopakuum ceeta.

NabopatopHas paboTa 3. Miay4eHne 3aKOHOB TEMNOBOro U3YYEHMSI.

NabopatopHas pabota 4. M3y4eHune seneHuns otoaddpekTa.

NabopaTopHas paboTa 5. OnTmyeckas aHM3OTPONUS MOL BIUSHAEM BHEWHMWX BO3LEACTBUIA

NabopatopHas paboTa 6. DkcnepuMeHTanbHoe NOATBEPXAEHUE NocTynaToB bopa.

OnbiT ®paxka u Nepua

NabopatopHas pabota 7. CnekTp atoma BOAOpoAa.

NabopaTopHas paboTa 8. O3HakomneHme ¢ paboTol ra3oBoro nasepa.

NabopatopHas pabota 9. ViamepeHre ckopocTu CBeTa C NMOMOLLbIO Na3EPHOro CEHCopa ABUXEHUS.

3. NMucbmeHHOe aomallHee 3apaHue

Tembl 7, 8,9, 10

MpvMep 3anaHns 4Ns NPOBEAEHUS KOHTPOMbHOM paboThl MO NPAKTUYECKUM 3aHATUAM:

3apava 1. AMnanTyabl konebaHuii oT Nepsbix YeTbipex 30H PpeHens B Touke P B ycnoBHbIX eanHMuax paeHel A1, A2, A3,
A4, cCOOTBETCTBEHHO. HaiTn pe3ynbTupyioLyto amnamTyay B Todke P, korga oTKpbITbl KOHKPETHbIE 30HbI.

3apgaya 2. Haintn sHepruto gootoHa € (B [X) 4na aneKTpoMarHUTHOrO U3ny4eHUs C LIMKIMYECKOW YacTOTOM w.

3apaya 3. Halitn KpyroByto 4acToTy nsnydyeHns w no goopmyne banbmepa ana X nuHum cepun Y. Homep nuHum pacTeT ¢
POCTOM 4acTOTbl U3NYyHEHUS.

3agaya 4. Haitn umnynbc p Yactuubl C ANUHON BONHbI ae-Bpoins AB.

3apaya 5. Onpenenntb 4MCNO NPOTOHOB B SAPE 3NEMEHTA.

3apaya 6. Ha ToncTyro CTEKNSHHYIO NAACTUHKY, MOKPbITYIO O4EHb TOHKOW NAEHKOW, nokasartesb NpenoMneHns n2
BeleCcTBa KOTOPON paseH 1,4, nagaeT HOPManbHO NapannenbHblil My4OK MOHOXpoMaTuyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblil CBET MakCUManbHO ocnabneH BcnencTeme uHTepdepeHumnm. Onpenenutsb TONWMHY d NNeHKU.

3apaya 7. Ha wenb wnpuHoit a=0,1 MM HOpManbHO NafaeT napannenbHbIi Ny4ok CBETa OT MOHOXPOMAaTUYeCcKoro
nctoyHuka (A=0,6 Mkm). OnpenenuTb WUPKHY | LEHTPaNbHOrO MakCMMyMa B AMOPaKLMOHHOW KapTuHe, Npoeunpyemon ¢
MOMOLUbIO NINH3bI, HAX0ASWeNCa HeNOCPEeACTBEHHO 32 WeNblo, Ha 9KpaH, OTCTOSWMNIA OT IMH3bl HA PaccTosHUM L=1 Mm.
3apaya 8. CteneHb nongpusaumm P yacTuyHo-nonsaprnsoBaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MaKCMMasnibHas MHTEHCMBHOCTb CBETA, MPOMNYCKAeEMOro Yepes aHannaartop, 0T MUHUMaNbHON?

3Bapaya 9. C noeBepxHOCTM caxw nnowanpto S=2 cm2 npu temnepartype T=400 K 3a Bpems t=5 M1H nanyyaercs sHeprns
W=83 [x. Onpenenntb KO3(OPMLNEHT TEMNOBOIO U3NYYEHNS € CaXMN.

3apgaya 10. [1Ba UCTOYHUKA M3NY4atOT CBET C ANUHON BOAHBLI 375HM 1 750 HM. HaliTh OTHOWEHWE MMNYNbCOB (DOTOHOB,
n3ny4aembix NEPBbIM Y BTOPbIM UCTOYHUKOM.

Ok3ameH

Bonpochbl k ak3ameHy:

1. PacnpocTpaHeHune cBeTa Yepes rpaHuly AByX cpeg.

2.HTepdepeHums ceeTa.

3. KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTb.

4. YcnoBre NHTEPREPEHLNOHHONO MakCuMyMa 1 MUHUMyMa.

5.NHTepdepeHums ceeTa. PacyeT nHTepdepeHUNOHHON KapTUHbI OT OBYX NCTOYHUKOB.

6.IHTephepeHUns cBeTa B TOHKUX MNEHKaXx.

7. Ondppakuus ceeta. MpuHumn lMNonreHca-®peHens.

8. MeTtopn 30H ®peHens.

9.dudppakuus PpeHenss Ha KPyrinomM OTBEPCTUN.

10.Ondppakums dpeHens Ha KPYrnom OucCKe..

11. dndppakuma dpayHrodepa Ha AMdpakLLMOHHON peleTke.

12. dndppakums Ha npocTpaHCTBEHHOM peleTke. dopmyna Bynbdha- bparra

13.0ucnepcns ceeta. ONeKTpoHHAs Teopus gucnepcun ceeta.

14. MNonspusaumsa ceeTa.

15.CTteneHb nongpusaunu.

16. 3akoH Manioca.

17.[0BovHOe nydenpenomneHune. VIckyCTBeHHas ontuyeckas aHn3oTponums.

18. TennoBoe n3ny4yeHne 1 ero xapakTepncTnkn. 3akoH Kupxroda.
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19.3akoH CtegpaHa-bonbumaHa. 3akoH cMeweHns BuHa.

20.I'vnoTe3a lNMnaHka. ®opmyna lNMnaHka.

21.PoToadphekT.3akoHbl OTOGGEKTA.

22.YpaBHeHWe DiHWTelHa ons BHelWwHero poToaddekTa.

23. OnbiThl Jlebepnesa. JasneHue ceeTa.

24.BonHoBoe 00bsICHEHME [aBNEHUs CBeTa.

25.KBaHTOBOE 06 BSCHEHWE OaBNEHNs CBETA.

26. OchbgpekT KomnToHa.

27.KopnyckynspHo-BONHOBOM Ayanu3m CBONCTB BeluecTsa. Popmyna e bpownns.
28.CooTHoweHne HeonpeneneHHocTel. Cneactems U3 COOTHOLWEHWUA HEONPELENEHHOCTEN.
29.BonHoBasg doyHKUNS 1 ee CTaTUCTUHECKUIA CMbICT.

30.06uwee ypaBHeHue LWpennHrepa. YpaeHeHue WpeanHrepa ons ctaumoHapHbIX COCTOSIHUIA.
31. MpuHUKUN NPUYMHHOCTM B KBAHTOBO MEXaHUKE.

32.CeoboaHas yactuua.

33.Yactmua B ooHOMeEpHOW NPSIMOYroNbHOW " MOTEHUMaNbHON sme”.

34.MpoxoxAeHne YacTumLbl CKBO3b NOTEHUMaNbHbIA 6apbep. TYHHENbHbIR 300gEKT.
35.KBaHTOBbIN rapMOHNYECKUA OCUMANSATOP.

36. MOMeHT nmnynbca B KBAHTOBOW MeXaHuKe

37.AT1om Bopopopa. KeaHToBble Yncna.

38.0nbiT WTepHa u Mepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE HYUCHIO.

39.MMprHUUN HEPa3NNYNMOCTN TOXAECTBEHHbIX YaCTuLL.

40.MpuHumn Maynn. PacnpeaeneHne aneKTPOHOB B aTOME MO COCTOSIHUSIM.

41.CnekTpbl aTOMOB 1 Monekyn. KombrHaunoHHOe paccesiHve ceeTa.

42 BblHyxgeHHoe nsnydenue. lNMpuHumn getanbHoro pasHosecus. dopmyna NMnaHka
43.JTazepbl

44.9nemMeHTbl KBAHTOBOW CTATUCTUKM.

45. PacnpeneneHne anekTpOHOB NPOBOAMMOCTY B META/NE N0 SHEPTUSM NPK abCONOTHOM Hyne. DHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHne snekTpoHOB NPOBOAMMOCTU B METANE MO SHEPrUsM.
46. Teopusi TennoemkocTen diiHwTenHa, ebas.

47. DHepreTuyeckne 30HbI B kKpuctannax. PacnpeneneHme anekTpoHOB Mo 3HEpreTuyecknm 3oHam. BaneHTHas 3oHa u
30Ha NpoBoamMMocTn. MeTannbl, AUINEKTPUKMN 1 MONYNPOBOLHUKM.

48. MNonynpoBogHukn.CobCTBEHHAS 1 MPUMECHAS NMPOBOAUMOCTb MONYNPOBOLHUKOB.

49. Pabota Bbixona. KoHTakTHast pa3HOCTb NOTEHLMANOB.

50. KOHTaKkT 3n1eKTPOHHOr0O 1 AbIPOYHOrO MOYNPOBOAHNKOB (P-N NEPEXOA) 1 ero BOMbT - aMnepHas xapakTepmucTuka.
51. OcHOBHble CBOMCTBA 1 CTPOEHWE S4pa.

52. OHeprus ceasu saep.

53. loepHble cunbl.

54. PaonoakTmBHOCTb. Buabl pagnoakTMBHOrO U3nyyeHms.

55.YpoBeHb aneMeHTapHbIX HacTul,.

56. dyHOameHTanbHbIE B3aMMOOENCTBUS.

6.4 MeTonunyeckue matepuanbi, onpeaensiioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBAHMSA KOMMNETEHLMN

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

Insa 3avéra:

56 6annos v bonee - "3a4TeHo".

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

Lnsa sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HaBbIKOB U (W) onbiTa Ortan | KonnyectBo
KOHTpOns DesTeNIbHOCTU, XapaKTepu3yHoLLLUX aTanbl popMUpoOBaHMsi KOMMETEHLUIA 6annos
Cemectp 1
TeKyLUi KOHTPOb

KETPOHHBH
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AHATTAMECKAR CrCTEMA KPY
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 1 10

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

NabopartopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBoAsT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNN 2 30
NpPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OueHnBatoTCS 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLEN NPeaMeTHOR obnacTu.

MucbMeHHoe  [O6yyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WK pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 10
3apaHvie cnaérca npenogasarento. OLueHnBaOTCS BNaAEHNE Matepuanom no Teme
paboTbl, aHANUTNYECKME CMOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Anst BbINOMHEHWS 3a4aHWA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMINHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpochkl) Nnmbo 3anaHue (3afaHuns) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNBbIOTEPHOA
gopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HAHMSI, HAaBbIKU U YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLNA N PELLEHUN NPAKTUYECKNX 3a0aHWiA.

CemecTp 2
TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBoAMNTCS B Yachkl ayantopHoi pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Matepuana. PaboTa 1 10
BbINOSIHAETCS B MUCbMEHHOM BUae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MeToaMu, YMEHMsl U HaBbIKK, HeO6XoaUMble N1 BbINOMHEHWS! 3a0aHWiA.

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYIOWMM 060pyaoBaHeM, obyyatowmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 30
MPaKTUKO-OPVNEHTNPOBAHHbIX TexHoMornin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWER NpeaMeTHON obnacTu.

MucbMeHHoe  [O6yyarolwmecs NonyyatoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 3 10
3apaHvie cnaérca npenogasarento. OLeHnBaOTCS BNaAEHNE MaTePUanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafileHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ansi BbINOMHEHNS 3aAaHWA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH NPOBEpPKY OCBOEHMS AUCUMMNIMHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no Bcem Temam kypca. Obyvyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BNafeHe Matepunanom, ero CUCTeMHoe
0CBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHanuae NpobneMHbIX CUTyaunin U peleH NPakTUYecKnx 3aaaHuni.

Cemectp 3
TekyLLUA KOHTPONb
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B YaCkl ayanTopHoi paboTsl. Obyyarowmecs

paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoilaeHHoro matepuana. Pabota 1 10
BbIMOJSIHAETCS B MUCbMEHHOM BUAe 1 coaétcs npenogasarento. OueHnBarTCs
BnafeHve matepuasnom no Teme paboTbl, aHanUTU4YeCckme cnocobHOCTW, BNaneHne
MEeToAaMU, YMEHWNS U HaBbIKW, HEOO6X0OMMbIE A5 BbINOMHEHNS 3a0aHUIA.

NabopatopHble (B ayantopun, ocHawéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs

paboTbl NPOBOAAT y4ebHble 3KCNEPUMEHTbLI U TPEHUPYIOTCS B NMPUMEHEHNM 2 30

NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHMBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NpPakTVKe, yMeHWsi 1 HaBbiKu No paboTe ¢
060pyLOoBaHVEM B COOTBETCTBYIOWEN NPeaMeTHO obnacTy.

KETPOHHBH
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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 3 10
3afaHve cnaércs npenogasatento. OueHMBalOTCS BlageHWe Mateprasnom no Teme

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

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYI0 NPOBEPKY OCBOEHUS OUCUMMINHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM MU NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi BOnpochl (3anaHns) no sBcem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CMOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHanuae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHuni.

7. MNepeyeHb OCHOBHOW U [ONONHUTENBLHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHBI
(monyns)

7.1 OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc 0bweli couanku [Teket] = A course in general pfysics. T. 1, MexaHuka. MonekynsipHas cousvka: B
3-x Tomax / W1. B. Casenbes. - CaHkT-MNeTtepbypr: NlaHb, 2011. - 432 ¢. (98 3k3.)

2. CaBenbes W. B. Kypc obuweit gouankm [TekcT]. T.2: SnekTpnyecTso 1 marHeTnam. BonHel. Ontuka. - 10-e nsa., crep. -
CI6.: NaHb, 2008. - 496 c.: un. - (YuebHuku ons By3oB. Cneu. nnT.). - ISBN 978-5-8114-0631-9. (31 ak3.)

3. CaBenbes W. B. Kypc obwein gousmkn [Tekct]. T. 3, KBaHToBas ontuka. ATomHas couanka. duavka Teepnoro tena.
dur3nka aTOMHOrO S4pa ¥ SNEeMEHTapHbIX YacTuu: y4ebHuk ans By3os: B 3 T. / U. B. CaBenbes. - CaHkT-lNeTepbypr: JlaHsb,
2008. - 320 ¢.(97 ak3.)

4. Bpybnesckas . B. ®usuka. Mpaktukym [SnekTpoHHbIA pecypc]: yuebHoe nocobue / I'. B. Bpybnesckas, . 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

7.2. OononHutenbHaa nuteparypa:

1. BacpuH [. B. duswmka [TekcT] : yuebHoe nocobue : [B 2 yactax] / O. b. BadwuH. - 2-e nag., non. - KasaHb: M13g-8o
MOuwUH PT, 2011. - Y. 2. - 460 c.: un. - Bubnuorp.: c. 432. - MNMpeam. ykas: c. 445-459. - Mpun.: c. 432-444. - Pex. MO. - B
nep. - ISBN 978-5-4233-0032-6. (100 ak3.)

2. BadouH 0. B. dusmka [TekcT] yueb. nocobue ons ctya. MHxeHepHblx crneu./ . b. BaduH. - 2-e nag., non. - KasaHb:
N3n-8o MOuH PT, 2010. - Y. I. - 316 c.: un. - Bubnwnorp.: c. 300. - ISBN 978-5-4233-0033-3. (96 3k3.)

3. Opabosuy K. H. ®dusuka [OnektpoHHbi pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: ®duamarnut, 2010. -
539c. - ISBN 978-5-9221-0652-8. - Pexxum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
4. inblowoHok A. B. ®usmka [OnekTpoHHbIi pecypc]: yuebHoe nocobue / A. B. UnbiowoHok, M. B. Actaxos, U. A.
"oH4apeHko. - Mocksa: MIH®PA-M, 2013. - 600 c. - (Boicwee obpasoBaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

5. KanH K. B. Kypc obuweii consmku [DnekTpoHHbI pecypc]: yuebHoe nocobue / K. B. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum pgoctyna: http://znanium.com/go.php?id=443435

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

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

Casenbes W.B. Kypc obueir comnsnkun. B 5-n 17. ToM 3. MonekynspHas domamnka n TepMoanHamimka [OnekTpoHHbIi pecypc]
: y4ebHoe nocobue / . B. CaBenbes. - CaHkT-INeTtepbypr: Nlanb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

dunauka. MpakTrkyM no peweHnio 3anay [SnekTpoHHbIi pecypc]: yuebHoe nocobue / J1. 1. Fnagkos [u ap.]. ?
CankT-MNeTepbypr: NaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoMeHaauumn

nekuum Bectu koHcnekTuposaHve ydebHoro matepuana. Obpalwate BHUMAHNE HA TEPMUHDI,
hOPMYMPOBKYM, PACKPbIBAKOWMNE COAEPXKAHNE TEX UMW UHBIX SIBIEHUA U NPOLLECCOB, HAYyYHbIe
BbIBOObI M MPaKTUYECKUe pekoMeHaaummn. XenaTenoHo 0CTaBnTb B pabounx KOHCNeKTax nonsi, Ha
KOTOPbIX Aenatb MOMETKU U3 PEKOMEHLOBAHHON NUTEPATYPbI, OOMONHSIOWME MaTeEpUan
NPOCNYLWaHHOW NEKLUM, a TaKXe NoAYepKMBaIoLLME 0CODYIO BAXKHOCTb TEX UMK UHbIX
TEOPETUYECKMX NMONOXEHN. 3a4aBaTb NPENoLaBATENO YTOYHSIOWME BONPOCH! C LIEMBIO

AR TP o uHRH

PernCTpanvionHGi HoMep TOZ290204TTY
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pa3peweHna HeaACHbIX MOMEHTOB.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

npakTnyeckme | 1. Ha nepBoM 3aHATUM CTyAeHTaM npenanaraetcs nimtepartypa u matepuanbl B 91€KTPOHHOM BUAE
3aHsTUA LSl nocnenyiolero NpoBeAeHNsl NPakTUYeCKX 3aHITUA 1 CAMOCTOSTENbHOM paboTh.

2. Ha nocnegytowwyx 3aHATUSX CTYOEHTbI pellatoT 3a4a4n no npencTaBleHHbIM TEMaM.

3. AKTVBHOCTb CTYyEHTOB MoowpsieTcs npenonasarensm 6annamm.

4. CymmapHblit 6arn, KOTOpbIi BLICTABNSIETCA CTYLEHTY 3a NPOBEAEeHWE NPaKTUYECKNX 3aHSTUM,

cknanbiBaeTcs 13 6annos, BbICTABNEHHbIX 32 NOCELWEHNE 3aHSITUIA 1 aKTVBHOE y4acTue CTYOEHTOB

B MPOBELEHUN 3aHSATU.

nabopatopHble | 1. Ha nepBoM 3aHsATUM CTyAeHTbI pacnpenenstorcs B 6puranpl no 2-3 Yenoseka Ans BbIMOHEHNS
pabothl nabopatopHbix paboT, U UM ONpenenseTcs nepeyeHb BbINoNHSAEMbIX paboT M3 NPeacTaBneEHHOro

Bbilwe (4.2) cnucka.

2. MNMepen BbiNonHeHWeM nabopaTopHol paboTbl CTYAEHTbI [OMXHbI U3Y4NTb METOAMNYECKUE

yKasaHus K nonyyeHHbIM nabopatopHbiM paboTam A5 FPaMOTHOIO WX BbINONHEHMS

3. HenocpenctBeHHO nepeq BbiNOMHEHWEM NabopaTopHoi paboTbl CTYAEHTH NPOXOAST OMNPOC MO

BbISICHEHWIO CTEMEHM MX NOLrOTOBNEHHOCTM K BbINONHEHMO nabopaTtopHoii paboThl ¢

nocnenytowWwmM LOmnyCKOM.

4. B cnyyae nonycka CTyAeHTbl, MCMONb3yst METOANYECKME YKA3aHWS!, AONXHbI BbINOMHNUTb

npencTaBneHHyo nabopatopHyto paboTy 1 nokasaTtb NPernoaaBaTtento NonyyeHHble

9KCNepUMEHTaNbHbIE faHHbIE.

5. Cnegnytowwunii atan - HanucaHwe oT4eTa No faHHoW nabopaTtopHoii paborTe.

6. B nanbHeiweM OaHHbIA OTYET NPeAcTaBmTb NpenoaaBaTento n 3alnTnTb.

7. B 3aBMCMMOCTY OT 3HaHWI CTyAeHTa NpenoaBaTtenb BoiCTaBnseT 6ann 3a naHHyo pabory.

camocTosiTeNnbHas | HaumHath Hado ¢ U3ydeHnsi peKoMeHOoBaHHOM nnTepaTtypbl. Heo6X0anMo NOMHUTb, YTO Ha

paboTa nekuun o6bl4HO paccMaTprBaeTCa He BECb MaTepual, a Tofbko ero YacTtb. OcTanbHas ero 4actb
BOCMO/HSIETCS B NPOLIECCe caMocTosATeNbHol paboTbl. B cBs3m ¢ aTvM paboTa ¢
peKoMeHO0BaHHON NnTepatypoii obsizatenbHa. Ocoboe BHMMaHWE Npu 3TOM Heo6Xxo0anuMo
06paTnTb Ha coaepXXaHNe OCHOBHbIX MOMOXEHW 1 BbIBOLOB, 06 bSCHEHME SBNIEHUA U (DaKTOB,
YSICHEHVE NPaKTUYECKOro NPUIoXeHNs paccMaTpuBaeMbix TEOPeTUYecKmx BONpocos. B npouecce
9TOM paboTbl CTYAEHT AOMXEH CTPEMUTLCS MOHATh 1 3aMOMHUTb OCHOBHbIE MOMOXEHUS
paccMaTprBaeMoro Matepuana, nprMMepsbl, MOSICHSIOWME ero, a Takxe pa3obpaTbecs B
WNNIOCTPATUBHOM MaTtepuane.

KOHTponbHas | 1. BHMMaTenbHO npouuTaiiTe yCnoBme 3a8aqv U BbISICHUTE CMbICS TEPMUHOB U BbIPAXEHWI B Hee
paboTa BXOLALWMX.

2. 3annwunTe KpaTko yCnoBue 3anayu, BBOAS A5 3aAaHHbIX B YCNOBUM BENWYWH W ANs

onpenensiemMoli BENUYMHbl BykBeHHbIE 0603HaYEHNS.

3. BblpasuTb BCe YMCNOBbIE 3HAYEHNS 33 AaHHbIX B YCNOBUM BENNYMH B eguHuLax CU.

4. o BO3MOXHOCTW, CAENANTE PUCYHOK, YEPTEX MU YCIIOBHYIO CXEMY, MOSICHAOWME CYILHOCTb

3agaum.

5. MNpoeeaunTe aHann3 3agayn, BCKPbIBAIOWMIA ee PrU3n4eckuin CMbica. YCTaHoBUTe, Kakne

hV3MYECKMEe 3aKOHbI U COOTHOLEHUS MOTYT BbITb UCMOMb30BaHbI NPW PELEHNI JAHHOW 3a8a4u.

6. Ha ocHOBaHWU (PN3MHECKUX 3aKOHOB COCTABbTE YPABHEHNWS, CBA3bIBAOWME (DU3NYECKNE

BEMMYMHBI, KOTOPbIE XapakTeEPU3YOT pacCMaTpUBaEMOE B 3a4aje SIBMEHME.

7. PewnTe 3anvcaHHble ypaBHEHUS MAaTEMATUYECKN OTHOCUTENbHO NCKOMOW BENWYMHBI U MOAYyYUTe

0TBET B 06LWEM BUIE.

9. MonctaBbTe B hopMyny peleHns B obwem Buae BMecTo 6ykBEHHbIX 0603HAYEHUIA YNCNOBbBIE

3HauyeHus BennuuH B eguHunLax CU v, nponasens BbIYUCNEHMS, MOAYYUTE YACNOBOM OTBET.

10. PelweHune 3anaqm conpoBoXfanTe KpaTKMmM, HO MCHEPMbIBAIOLLMMU NOSACHEHUSAMN.

NMMCbMEHHOE O6yqa+ou1v|ecsl nony4yaroT 3agaHmne no oceeLlleHnto OI'Ipe,El,el'IéHHbIX TeopeTndeckunx
AomalliHee BOMPOCOB 1NN peweHno 3anad. PaboTa BbINOMHSETCS NUCbMEHHO OoMa U

3anaHue cnaércs npenonasartento. OueHuBatoTcs BnageHune martepunanom no teme
pa6OTbI, aHanuTuyeckne cnocobHoCTU, BnageHne Metonamu, YMEHUA N HaBblKW,
HeobxoauMble ANl BbIMOMHEHUS! 3a0aHIA.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

3ayet 1. O3HaKOMUTLCS C NMepeyHeM BOMPOCOB ANS 3ayeTa.

2. BHUMaTenbHO NpPoYnTaTh M OCMbICIIUTb PEKOMEHLOBAHHYIO NTEepaTypy, KOHCMEKT NeKLMi.
BblyunTb BCce gousmyeckue doopMysbl Mo NPORAEHHLIM TEMaM.

3. 3a4eT no pranke NPoOXoanT B NMMCbMEHHON (POPME U JOMKEH COAEpXaTh:

- onpeneneHne OCHOBHbIX OU3NYECKMX BENUYUH (B aHANIMTUYECKOM 1 TEKCTOBOW coopme);

- AN BEKTOPHbIX BEMMYUH AONMXKHbI ObITh ONpeaeneHbl Kak Moay/b, Tak U HanpasneHne;
-POPMYNMPOBKY OCHOBHbIX 3aKOHOB (PVU3UKI (B aHANIMTUYECKOM 1 TEKCTOBOI CDOopME); NPV 3TOM
HeobxoaMMO faTh onpeneneHne PU3NYECKUX BEIUYMH, BXOASWMX B OOPMYTMPOBKY 3aKOHa;
PVICYHOK, MOSICHSIIOLLMA OTBET HA BOMPOC.

4. PeweHre 3aay cHa4ana cnemyeT ocylecTBuTb B obweM Buae (B BykBeHHbIX 0603HAYEHNSX),
MONy4YMTb PacYETHYI0 POPMYITY 1 3aTEM MPOM3BECTM YUCNEHHBIV pacyeT B eauHuuax CU.

9K3aMeH 1. O3HaKOMUTLCS C NEPEYHEM BOMPOCOB 4151 9K3aMeHa.

2. BHUMaTenbHO NpounTaTth M OCMbICNIUTb PEKOMEHOOBAHHYIO NNTEPaTypy, KOHCMEKT NEKLMA.
BblyunTb BCce gousmyeckue oopmynbl Mo NPOALEHHBIM TEMAM.

3. 9k3aMeH No PU3MKe NPOXOAUT B NMMCbMEHHOI DOPME M [ONXEH conepXaTb:

- onpegneneHne OCHOBHbIX (PU3NYECKMX BEMNYUH (B @aHANUTUYECKON 1 TEKCTOBOI chopme);

- ANS BEKTOPHbIX BEMUYUH AONXHbI BbITb ONpeAeneHbl Kak MOayNb, Tak U HaNpaBneHue;
-(POPMYNMPOBKY OCHOBHbIX 3aKOHOB (PU3UKM (B @aHANUTUYECKON 1 TEKCTOBOI CDOPME); NPY 3TOM
HeobxoaMMO faTh ornpeneneHne PU3NYecKnxX BENUYMH, BXOASWMX B (DOPMYNUPOBKY 3aKOHA;
PYICYHOK, MOSICHSIIOLMIA OTBET HA BONPOC.

4. PeweHve 3a8ay cHa4yana cnefyeT ocylecTsuTb B oblem suae (B BykBeHHbIX 0603HAYEHNSX),
MONY4YMTb PACHETHYIO CDOPMYIY 1 3aTEM NPOM3BECTN YNCTNEHHbIV pacyeT B eguHuuax CU.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

OcBoeHue gucumnnuHbl "duanka” npeanonaraet UCMOb30BaHUE CleayoLWero NporpaMMHOro obecneyeHns u
WHJPOPMaLIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

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

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-meToamyeckas nurepatypa ons LaHHOW OUCLMMAUHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNoTEYHON cncteme
" BubnnoPoccwrka", BocTyn K KoTopoli npefoctaeneH obyyatowmmes. B 36C " bubnuoPoccuka " npenctasneHsl
KONNEKLMW aKkTyanbHOW Hay4YHORM 1 yuebHOM nuTepatypbl MO ryMaHuTapHbIM HaykaMm, Bkiovatowme B cebst nybnvkauum
BEOYLMX POCCUNCKMX N30ATENbCTB 'YMaHUTAPHON NNTepaTtypbl, U30aHNS HA aHIMNACKOM S3blke BEOYLMX aMepPUKaHCKMX
1 eBPONENCKUX 3[ATENbCTB, @ TakXe PefKkue U ManoTMpaxHblie N34AaHMS POCCUACKMX PErMOHaNbHbIX By30B. 95C
"BubnnoPoccuka" obecneymBaeT WMPOKUIA 3aKOHHbIN OOCTYN K HE0BX0OMMbIM st 06pa3oBaTeNbHOro npouecca
W3LaHUSM C UCMONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMA 1 COOTBETCTBYET BCEM TpeboBaHMsAM cheaepanbHbIX
rocynapcTBeHHbIX 0bpasoBaTenbHbIX CTaHAapToB Bbicwero obpasoeaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa ons AaHHOW ANCLMNAUHBI UMEETCS B HANNYMU B ANEKTPOHHO-BMBNNOTEYHOR cncTeme
"ZNANIUM.COM", pocTyn k KoTopoi npenoctaeneH obyyatowmmes. SBC "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEeWLWNX POCCUACKMNX Y4EHBIX, PYKOBOAUTENEN rocynapCTBEHHbIX OPraHoBs, npenoaasaTenei Beylmx By30B CTpaHbl,
BbICOKOKBaNMULMPOBAHHbIX CMELManMcToB B pasnuyHbix cgpepax busHeca. ®oHn 61bnMotekn cpopMUpPOBaH C y4eTOM
BCEX U3MEHEHUI 0bpa3oBaTenbHbIX CTAaHAAPTOB W BK/OYAET y4ebHMKN, yuebHble nocobus, yuebHo-MeToANYECKME
KOMMneKChbl, MOHOrpadouun, astTopedeparsl, AuccepTauunm, SHUMKIoNenMmn, CnoBapu U CrpaBoYHNKN,
3aKoHOAaTeNbHO-HOPMAaTMBHbIE AOKYMEHTI, CrieunanbHble Nnepnuoanyeckme n3aaHns n N3faHus, Bbinyckaemble
nspnatenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUAM doenepanbHbiX
rocynapcTBeHHbIx obpa3oBaTenbHbix CTaHAAPTOB Bbiclero obpasosanus (PrOC BO) HOBOro NokoneHus.

YyebHo-MeToAMYECKan nnTepatypa ons JaHHOW AUCUMMANHBI UIMEETCS B HANMYUN B SNIEKTPOHHO-6MBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPOA NpenocTasneH obyyatowmmes. I6C N3patenscTea "MaHb" BkNoYaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "flanb" u opyrux Beoylwmx n3natenscTs y4eOHOM nntepatyphbl, a Takxe
SNEKTPOHHblE BEPCUU NEPUOLNYECKUX U3OaHWNI NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaType 1 HayYHbIM NEPUOLMNYECKM U3AAHUSM MO
MaKCMManbHOMY KONMYECTBY NMPOUIbHBLIX HANpaBneHunii ¢ COBNIOAEHNEM BCEX aBTOPCKUX Y CMEXHbIX MPaB.
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHve gucuunnnHbl "®unsmka” npegnonaraeT NCNOMb30BaHNE CNeayOWero MaTepuanbHO-TEXHUYECKOro
obecneyeHns:

MynbTMeguiiHas ayoutopusi, BMECTUMOCTbIO 6onee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErpUPOBAHHBIX UHXEHEPHBIX CUCTEM C €IMHON CUCTEMOI YNpaBNeHNs, OCHaWEHHash COBPEMEHHBLIMW CPeLCTBaAMU
BOCMPOW3BEAEHNS 1 BU3yanm3aLum noboi Buaeo v ayano nHpopMaLmm, NonyyeHnst U nepenaydm anekTpoHHbIX
LLOKYMEHTOB. TunoBas KOMNnekTauus MynbTUMEOUAHOM ayouTOPrM COCTONT M3: MyNIbTUMELNAHOIO NPOEKTOpPa,
ABTOMATU3VMPOBAHHOMO NMPOEKLMOHHOMO 9KPpaHa, aKyCTUYECKOW CUCTEMbI, @ TakKXe MHTEPaKTUBHON TPUOYHbI
npenofasaTens, BKoYaoLWel Ta4-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 A1MOB, NEPCOHANBbHBIA KOMMBLIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHtepdeiicol noaknoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens ABNSeTCS KNOYEBbIM 3NIEMEHTOM yNpaBneHns, 06 beAVHSIOWMNM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NOSHOLEHHbIM paboynmM MecToM npenogasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErKo ynpaBnsiTb BCEW CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLMU, NPAKTUYECKNE 3aHATUS,
npe3eHTaumm, BebrHapbl, KOHPEPEHLMN 1 ApYyrMe BUAbl ayAUTOPHOM Harpyskm obyyatowwmxcs B yaoOHOR 1 [OCTYMHOM
NS HUX (OOPME C MPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHUs, B TOM Y/C/E C UCMONb30BAHNEM B
npotecce 0byyeHns BCeX KOPMOpaTMBHbIX pecypcoB. MynbTuMeonitHas ayaMTopmns TakXe OCHaLEHa WMPOKOMONOCHbIM
LLOCTYMNOM B CE€Tb UHTEPHET. KOMMNbloTepHOE 060pYyI0BAHMEM UMEET COOTBETCTBYIOLWEE NMNLIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIii knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboumx mect
CTYLEHTOB, BK/TIOHAIOWMNX KOMMbBIOTEPHbIA CTON, CTYS, MEPCOHANbHbIA KOMMbIOTEP, NULIEH3MOHHOE NPOrpaMMHoe
obecneyeHune. Kaxablii KOMMNbOTEP UMEET WNPOKOMONOCHLI A0CTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOAK/OYEHbI K
KoprnopaTueBHOW KoMnbioTepHoW cetn KDY n Haxogatcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 060pynoBaHMEM, HEOOX0AMMbIM 4N NPOBEAEHUS nabopaTtopHbix paborT,
npakTn4ecknx 3aHATU U CaMOCTOSTENBHOM pa60TbI Nno otaenbHbIM QuCcUMNANHaM, a TakXxe nNpakTuk n
Hay4Ho-uccnenosartenbckol paboTbl obyyatowmxcs. JlabopaTopust paccyMTaHa Ha 0JHOBPEMEHHYO paboTy
obyyalowmxcs akagemMmyeckon rpynnel 1Mbo noarpynnbl. 3aHATUSA NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEpPCUTETA, KOHTPONMPYIOWErO BbINONHEHME BUAOB y4ebHoi paboThl 1 cobniogeHne npaenn TexXHUKU 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN COCTaB 060PYLOBAHNS 1 PACXOAHBIX MATEPMATIOB ONPELENSETCS CNeLngUKoNn
06pa3oBaTenbHbIX MPOrpPamMm.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme MetTonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLnUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TEKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCcTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNUOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa305aTeanb|x TEXHONOrnin ang opraHusauumm oopM TeKYLLEro 1 NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOIKXNTENIbHOCTU cAaqm oby4atowyMcst UHBaANULOM WN NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAONIXUTENIbHOCTU COa4n 3a4éTa nnmM aK3ameHa, nposBoaonMoOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromeroc;l npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHmsmMu ®IFOC BO 1 yuebHbIM NnaHoM no HanpasneHuo 27.03.04
"YnpasneHue B TEXHUYECKMX cuctemax” 1 NPOOMnio NOAroTOBKYU YnpasneHne MobunbHbIMM 06 bekTamu .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290204119
CrpaHunua 24 13 24.

o



