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

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 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 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)

Buabl un yachbl
KOHTaKTHOW paboThbl,

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

b 4 P= =N
TeEMda 1. PVMBMHEeCKME OCHOBB!

Pernctpa JJdH Hbill Homep 10290235819 3AE
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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 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.

MexaHu4eckne BONHbI.

XapakTepucTtnkm mexaHudeckmnx BonH. Berywas sonHa. BonHoBoe ypasHeHwue. MnoTHOCTb aHeprum. MNnoTHOCTb NoToka
SHepruw.

Tema 3. MonekynsipHasi ousuka v TepMmoanHamMmuKa

MonekynsipHo-knHeTnyeckas teopmsa (MKT) noeanbHoro rasa.

KETPOHHBH
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OcHosHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHWe COCTOSAHNSA naeanbHOro rasa.
dusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpefHsas onnHa cBoboaHoOro npobera Monekyn.

®dyHKuuKn pacnpegeneHma Makcsenna n bonbumaHa.

PacnpeneneHne monekyn no ckopocTtam. PyHkUna pacnpeneneHus Makcsenna. bapomeTtpryeckas goopmyna.
PacnpeneneHne monekyn no aHepruam. dopmyna BonbumaHa.

OcHOBbI TEPMOANHAMUKM.

| Hauano TepMoanHammku. Pabota rasa. TennoémkocTtb raza. CteneHn ceoboabl Monekyn. AgnabaTunyeckuii npoLecc.
Kpyroeoii npouecc (umkn). HeobpaTtumble npouecckl. dHTponus. |l Hayano TepMoanHaMUKW.

Tema 4. dnekTpocTaTvka U 3NeKTpU4eCKUn ToK

OnekTpunyeckoe none B Bakyyme.

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

OnekTpuyeckoe none B BEWECTBE.

MonsipHbie 1 HenonspHbIe AN3NEKTPUKK, NX nonapuaauus. MonapunsosaHHoOCTb. Teopema [Taycca ong ouanekTpuka.
ONeKTPOEMKOCTb. DHEPrnsa NEKTPMHECKOro Nons.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

Cwvna n nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA Toka. HanpsaxeHue Ha ydacTtke 1-2. 3akoHbl OMa nns 04HOPOAHOrO U
HEOQHOPOAHOr0 Y4acTKOB B MHTErpanbHON 1 anddpepeHumansHoi goopmax. 3akoH Ixoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckne TokM B XUIOKOCTSX, ra3ax, B BaKyyme.

Tema 5. dnekTpoanHamuka

MarHuTHoe none B Bakyyme.

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

MarHuTHbIn noTok. Teopema Maycca. Pabota MarHUTHOro nonst. AnekTpoMarHnTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. iHoyktneHocTb. CamMonHOyKLUS.

MarHuTHoe none B BeELECTBE.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTUKN. SHEPrus MarHUTHOro Nons.

OcHoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cmeweHns. YpasHeHns Makceenna B MHTErpanbHON u gudbdpepeHLumansHON
hopmax, nx gon3anyYeckunin CMbicn.

Tema 6. dnekTpoMarHUTHble KonebaHus U BOMHbI

OnekTpoMarHMTHble KonebaHus.

Hesatyxatowune konebanusi. 3atyxarowme konebaHus. ekpeMeHT 3atyxaHus. Jo6poTHOCTb. BbIHyXAeHHbIe
anekTpuyeckue konebaHns. PesoHaHc Toka.

OnNeKTpOMarHNTHbIE BOMHBI.

BonHoBoe ypaBHEeHne n CKOPOCTb pacnpoCTpaHeHnsa anekKTpoMarHMUTHbIX BOJH. CaoiicTBa 3N1IEKTPOMAarHMUTHbIX BOJH.
Wkana 3NIEKTPOMarHUTHbIX BOJH.

Tema 7. BonHoBas U KBaHTOBasi ONTUKa

WHTepdbepeHuns ceeta.

KorepeHTHOCTb CBETOBbIX BO/H. YCNOBMS MakCUMyMa 1 MUHUMyMa nHTepdbepeHunmn. IHTepdepeHums ceeTta oT
pasnnyHbIX 0O HEKTOB.

Oudppakuns ceeta.

MpwHumn lMNoireHca-PpeHens. Meton 3oH PpeHens. Audppakummn Operens n dpayHrogpepa 0T pasnuyHbIX 06 EKTOB.
PaccesHve csera.

MNMonsgpusauns n gucnepcums ceeta.

EcTecTBeHHbI 1 nonspu3oBaHHbIil ceeT. 3akoH Mantoca. 3akoH Bproctepa. [loHoe nydyenpenomneHune. ucnepcus
cBeTa. ONeKTPOHHas Teopus OUCnepcumn ceeta.

TennoBoe n3nyyeHue.

XapakTepucTukm Tennosoro nanyvyeHns. 3akoHbl Knpxroga, CtedpaHa-bonbumana, BuHa. 'wnoTesa MNnaHka. ®opmyna
MnaHka. OnTuyeckas nupomeTpums.

doToapdpekT. dpdpekT KomntoHa. [asneHume ceeta.

3aKoHbl BHeWHero gpotoadodoekTa. YpaBHeHue DiHwWTelHa ans dotoadodoekTa. NpumeHeHms dpotoadodoekTa. ekt
KomnTtoHa. Macca n umnynbc dootoHa. JasneHue ceeta. OnbiT Jlebenesa.

KETPOHHBH
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Tema 8. OCHOBbl KBAaHTOBOW MeXaHUKMU
OCHOBHbIe NONOXEHNS KBAHTOBOW MEXaHUKWN.

lvnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTen MeriaeHbepra. BonHoBas goyHKLUMS 1 €€ CTaTUCTUYECKIi
cMbicyl. COBCTBEHHbIE 3HAYEHNS 1 COYHKLMW.

YpasHeHve WpennHrepa. OgHOMEpPHBI 6ECKOHEYHO FNy6OKUiA MOTEHUMANBHDBIA AWWK, TYHHENbHBIA 3¢0HEKT, KBAHTOBBbI
rapMOHWYECKMIn OCLMNNATOP.

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

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

Tema 10. duauka saapa U aNeMeHTapHbIX YacTuL,
Slopo atoma. dneMeHTapHbIe YacTuLbI.

XapakTepuctikm agpa. dHeprus cea3m sapa. Mogenu sopa. PagnoakTmeHOe nanydeHne n ero sugsl. Peakumm
OeneHns n cuHtesa saep. ALPOHbI U NENTOHbL.YeTbipe TMna oyHaaMeHTanbHbIX B3aMMOOEACTBUA S1EMEHTAPHbIX
yactumu. AHTrYacTmubl. Knaccudpmkaums anemeHTapHbix YacTuu. ['MnoTtesa o KkBapkax.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYeCKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTenbHyo paboTy. CamocTtosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MO/HOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CNPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HAHWIA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLWEeMy N MPOMEXYTOYHOMY KOHTPOO NO AncUunninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroWmXCcs PernaMeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu 1 ocylecTBAeHNS 0bpa3oBaTeNbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creuvaniTeTa, nporpamMmam MarmcTpatypbl (YyTBepXaeH
npvkaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepaunm ot 5 anpenst 2017 roga Ne301).

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBeAeHWIA".

MonoxeHue o1 29 pekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsinke NPOBEAEHNS TEKYLErO KOHTPONS YCNEBAEMOCTU 1
NMPOMEXYTOYHOI aTTecTaunm obyyarowwmxcs dpefepanbHoro rocyLapcTBeHHOr0 aBTOHOMHOro 06pasoBaTenbHOro
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) goefepanbHblil yHMBEpCUTET".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmnpoBaHnm poHAa OLEHOYHbIX CPEACTB ANS
NpPoBELEHNS TeKyLLel, MPOMEXYTOYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs genepanbHOro rocynapCcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOro YUpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxXckuil) dpenepansHblii

yHuBepcuteT"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHBIX 06pa3oBaTeNbHbIX Pecypcax heaepanbHOro
rocynapCTBEHHOr0 aBTOHOMHOr0 06pa3oBaTENbHOIO y4YpPEXAEHNS BbICWIEr0 NPOGECCUOHANbHOro 0bpasoBaHns

"KasaHckuin (MprBonxckuin) coeaepanbHbIn yHusepeutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNONb30BaHMIO B
y4ebHOM npoLuecce v yoaneHns anekTpoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3/IEKTPOHHOMO 06y4eHns
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOrO yypexaeHns Boiciuero obpasoBaHus "KasaHckui

(MpuBonxckuin) penepanbHblil yHUBEPCUTET™".

PernamenT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLEHKM 3HAHMWIA 0ByYatoWwmxcs
B (oeilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENBLHOM yUPEXAEHNM Bbicllero obpasosaHus "KasaHckuii

(MpwBoOMXCKMA) dhemepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHst 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3aaHuii B
henepanbHOM rocyjapCcTBEHHOM aBTOHOMHOM 06pa3oBaTeNbHOM YYpeXAeHUN BbiCWero NpodeccnoHansHoro

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHUBEpcuTeT™.

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

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

dopmMa KOHTpons OueHunBaemblie
Oran KOMNETEeHLNM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 2
PerucTtpaumnoHHbiii Homep 10290235819 BAEKTPOHHELIH
Ctpanuua 7 us 20. [ 11 VHITI Fl EPCHTET
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dopmMa KoHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
TeKyLLMI KOHTPO/Tb
1. dn3nyeckme oCHOBbI MEXAHUNKN
1 Kgg;gganaﬂ OriK-2 , OrK-1 2. MexaHun4yeckue konebaHus 1 BOMHbI
P 3. MonekynsipHas comnanka n TepmoanHammka
lNncbMeHHoe 1. dursnyeckme 0CHOBblI MEXAHWUKM
2 |oomawHee 3agaHue [OlMK-1, OrK-2 2. MexaHun4yeckue konebaHns 1 BOMHbI
3. MonekynsipHas cmsvka n TepmognHammka
3auer OriK-1, OriK-2
Cemectp 3
TeKyLLMI KOHTPO/Ib
4. DnekTpocTaTvka u aNneKkTpu4ecknii ToK
5. OnekTpoanHammka
KoHTponbHas 6. DneKTpoMarHuTHole KonebaHus 1 BOMHbI
1 MK-1 MK-2 .
paboTa 0 0 7. BonHoBas n kBaHTOBas onTtuka
8. OCHOBbI KBAHTOBOW MEXaHUKMN
9. ®usuka atoma 1 TBEPJOro Tena
4. dnekTpocTaTnka 1 aNeKTpu4eckunii Tok
5. SnekTpoanHamuka
6. OnekTpoMarHuTHble KonebaHus 1 BOSHbI
2 JlaGopatopHbie OrK-1, OlnK-2 7. BonHoBasi n kBaHTOBas onTmMKa
paboTbl J
8. OCHOBbI KBAHTOBOW MexXaHUKn
9. duauka atoma 1 TBEPOOro Tena
10. duamka sopa n sNeMeHTapHbIX HYacTuL
4. DnekTpocTaTrka u aneKkTpu4eckunii ToK
5. OnekTpoanHammka
lNncbMeHHoe 6. DneKTpoMarHuTHole KonebaHus 1 BOMHbI
3 |oomawHee 3agaHue [OlMK-1, OrK-2 7. BonHoBas n kBaHTOBas onTtuka
8. OCHOBbI KBAHTOBOW MEXaHUKMN
9. ®usuka atoma 1 TBEPJOro Tena
10. Pusmka s4pa 1 SNEeMEHTapHbIX YacTu,
9k3aMeH OriK-1, OrK-2

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

lMponoemoHcTpupoBaH
BbICOKUIA YPOBEHb
BNafeHns MaTepmasnom.
MposiBneHbl
NpPeBOCX0AHble
crnocobHocTn
NPUMEHSTb 3HAHWUS W
YMEHUS K BbIMOIHEHNIO
KOHKPETHbIX 3a8aHuIA.

3a0aHun.
MpucyTcTtytOT
HEe3Ha4YUTenbHbIE
owmnobkn.
[MponoemMoHcTpMpoBaH
XOPOLWWIA ypOBEHb
BNafeHNs MaTepmasnom.
MposiBneHbl cpenHme
CNocobHOCTU
NPUMEHSTb 3HAHNS 1
YMEHWNS K BbIMNOTHEHNIO

KOHKPETHbIX 3adaHun.

MpucyTcTtBytOT
cepbéaHble oWwnbku.
MponemoHcTpupoBaH
y10BIETBOPUTENbHbIN
YPOBEHb BnafeHuns
maTepuanom.
MposiBNeHbl HU3KKe
crnocobHocTn
NMPUMEHSITb 3HAHUSI 1
YMEHWS K BbINONHEHNIO
KOHKPETHbIX 3a0aHUIA.

lMponoemoHcTpupoBaH
HeyLOBNETBOPUTENbHbIN
YPOBEHb BnageHns
mMaTepuanom.
MposiBneHbl
HeLoCTaTO4Hble
cnocobHocTn
NPUMEHSTb 3HAHNS U
YMEHWNS K BbIMOTHEHNIO
KOHKPETHbIX 3a4aHuiA.

Kputepum
®opma OLLeHMBaHUs 3ran
KOHTpoOns
OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTp 2
TeKywW W i KOHTPONb
KoHtponbHag ([MpaBunbHO BbiNonHeHb! [[paBnibHO BbINONHEHA (3a0aHus BbINONHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaMONOBMHY. |[MEHEE YEM HAMONOBUHY.| 1
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
I'IpG,ElCTOFILI.lGVI pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpaMMoit JUCLMMNAMHBL.  |cnocobeH NPOaONXUTL 0ByYeHne nnu
NPUCTYNUTb MO OKOHYaHUM YHMUBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnmHe.
Cemectp 3
TeKyL i KOHTPONb
KoHTponbHag ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbiNOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHCcTprpoBaH  (3agaHuii. MpucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CMnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
NabopaTopHble |O6opynoBaHWE 1 O6opynoBaHue n O6opynosaHue u O6opynoBaHue 1
pabotbl MeToAbl UICNOMNb30BaHbl |METOAb! NCMOMb30BaHbl [METOAbl YACTUYHO MeToAbl NCMOMb30BaHbI 2
npasunbHo. MNposBneHa |8 OCHOBHOM MPaBWMIbHO. [MCNONb30BaHbI HenpasuWbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yooBfeTBopuTENbHaa  [HeynoBneTBopuTenbHas
noaroToBka. noAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoavmble HaBblkn [HeobXxoauMble HaBblky  [MOAFOTOBKA. noAroToBka.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
ocBoeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4acTUYHO N YMEHWNS HE OCBOEHBI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He COOTBeTCTBYeT eé
Lensim. uensm. COOTBETCTBYET eé Lensm.
Lensim.
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbmeHHoe  |MpaBUNbHO BbINOMHEHBI |[pPaBMIbHO BbINONHEHA (3a4aHus BbINMOMHEHbl  (3aAaHns BbINOMHEHD
fLoMallHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
3agaHue 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
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
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.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

CemecTp 2

TekyLLU KOHTPONb
1. KoHTponbHas pabora

Tembl 1,2, 3

1. B HEKOTOpOWi TOYKE TPAEKTOPUUN OBUXEHUS MaTepuarnbHOM TOYKU 3aAaHbl paanyc KpMBU3Hel R=62 cM 1 CKOpOCTb

u=5,1 M/c. Haintn BennynHy HopManbHOro yckopeHus an (s m/c(2)).
2. MartepwuanbHas To4ka maccor m=0,5 Kr OBNXEeTCS CO CKOPOCTbIO U =2,2 M/C. HainTn uMnynsc Tena p( B KreMm/c).
3. Teno maccoit m=3 kr npv cBo60AHOM NafeHunn ¢ BbicoTbl h=0,15 kKM B MOMEHT yaapa o 3eM/ito UMENo KMHETUYECKYLo
aHepruto T=2,5 k[ x. Haiitn paboty cunbl conpotueneHus Bosayxa Aconp.(s Ix).
4. MoMeHT uHepumm Tena maccor m=1,5 kr otTHocutenbHo ocu CO, Npoxoaswen Yepes LEHTP Macc, paseH 10=5,6
Krem(2). HaiiTn MOMEHT nHepuun aToro Tena otHocutenbHo ocn AO , napannenbHoi ocu CO u Haxooawencs oT Hee Ha
pacctosiHum d=0,1M (B Kr*m(2)).
5. HainTtn penatmBucTckmii MMMynbe Yactumubl (B Kr*M/C), neTswein co ckopocTblo U = 0,95+c. Macca vactuupl paBHa
m=2,5 *10(-8) kr. (C - CKOPOCTb CBETA B BaKyyme)
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6. YpaBHeHne beryueii BonHbl uMeeT Bua: E=Ao+cos(w e t-k+x+a).

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

7. Haiitn o6bem (B M(3)) v =0,5 Moneli ngeanbHoro rasa npu HopmarsbHbIX ycnosusix ( po=1,013+10(5)Ma , To=273,15 K).
8. Boonb ocu X MNOTHOCTb U3MEHSIETCS MO 3aKOHY p = a*X. Kakas macca sewecTsa m (B Kr) NepeHocuTcs Yyepes
nnowanky AS= 0,013 M2 , pacnonoxeHHyo NepneHanKynspHo ocu X, 3a spems At =2,3 ¢ npu koadpdpuumeHTe
andpdpysum D= 12,3+10(-6) m(2)/c. (a=0,036 kr/m(4)).

9. Mpwn coobueHun rasy konndectsa Tennotel Q=4,25 kX BHyTPEHHSS aHeprus rasa ysennyunacb Ha AU=3,24 k1x.
Haitu paboty rasa A (B kX)

10. M'py3 Maccoit m=5 kr Ha NPy>XUHEe COBEpLUAET 3aTyxarlme konebaHuns, anddepeHunansHoe ypaBHEHUE KOTOPbIX
umeet Bua: X"+20*X'+A(2) «x=0. HainTn koatppuumneHT conpoTmeneHmsa cpensl r (B Kr/c). (8=2,1(1/c)).

2. NMucbmeHHoOe poomallHee 3apaHue

Tembl 1, 2, 3

TeMmbl:

. Knnematvka matepranbHOA TOHKN

. dnHamuka matepumanbHoi TO4KM

. MexaHuyeckas pabota u aHeprus

. MexaHvka TBEpOoOro Tena

. Penatusucrckas mexaHuka

. MKT noeanbHoro rasa

. 9lBneHns nepeHoca

. OCHOBbI TEPMOANHAMUKM

. MexaHuyeckue konebaHwns

10. MexaHu4yeckue BOSHbI

MpumMepbl 3a8aHniA:

3apgadya 1. Ban B Buae CniowHoro uunmHapa maccor mi=10 Kr HacaxeH Ha ropu3oHTanbHyo ocb. Ha umnnHap HamoTtaH
WHYpP, K CBOBOAHOMY KOHLYy KOTOPOro nofBelleHa rupsi Maccori m2=2 kr. C kakmM yckopeHuem a ByaeT onyckaTbCs rmps,
€Cnu ee NpeaocTaBUTb camolii cebe?

3apnava 2. V13 npyxuHHoro nuctoneta 6bin Npon3BeAeH BbICTPEN BEPTUKaNbHO BBepX. OnpenenvTb BoiCOTY h, Ha
KOTOpYIO NoaHMMaeTcs Nyns Maccoin m=20 r, ecnu nNpyXunHa xecTkocTbto k=196 H/M bbina cxarta nepef BbICTPEOM Ha
x=10 cM. Maccoit npyXuHbl npeHebpeyb.

3apaya 3. PakeTa yctaHOBNEHA Ha NOBEPXHOCTU 3eMnu AN 3anycka B BEpPTUKanbHOM HanpasneHuu. Mpu kakon
MUHMMaNbHON CKOpPOCTM V1, COOBLLEHHO pakeTe Npu 3amnycke, OHa YAANUTCS OT NMOBEPXHOCTU HA PaCCTOsIHUE, PaBHOE
paguycy 3emnu (R=6,37*106 m)? Cunamm, KpoMe Cuibl rpaBMTaLMOHHOrO B3aMMOOENCTBUS pakeTbl U 3eMnu,
npexHebpeyb.

3apnaya 4. Konba BmecTumocTbto V=300 cM2, 3aKpbiTasi NpobKol C KpaHOM, COLEPXMT pas3pexXeHHblil Bo3ayx. s
N3MepeHnst faBneHuns B konbe ropnbiwko Konbbl NOrpy3nnv B BOAY Ha HE3HAYUTENBHYIO FYBUHY U OTKPbINW KpaH, B
pesynbTaTe Yero B konby Bowna Bofa Maccoii m=292 r. OnpenennTts NepBoHavyanbHoe nasnexHue p B konbe, ecnm
aTMocgoepHoe gasneHme p0=100 kla.

3apava 5. Kncnopog 3aHumaet 0b6bem V1=1 M3 1 Haxonutesa nog aasneHnem p1=200 klMa. [a3 Harpenu cHavana npu
MOCTOSIHHOM AaBneHun 0o o6bema V2=3 M3, a 3aTeM Npu NOCTOsIHHOM 06beme 1o faeneHus p2=500 klMa. MocTponTb
rpadgouk npouecca u HaTth: 1) nameHeHne AU BHyTpPEHHe aHeprm rasa; 2) CoBepLIeHHyo UM paboTy A; 3) Konn4ecTso
TennoTbl Q, NnepegaHHoe rasy.

3aver

Bonpochl k 3a4eTy:

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

. CkopocTb. CKOpOCTb B NOASPHOM CMCTEME KOOPAMHAT.

. CkopocTtb. CpenHas ckopocTb. MNpoiaeHHbIl NyTh.

. YckopeHwue. YckopeHue B 0ekapToBOV CUCTEME KOOPAMHAT.

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

. Yron nosopoTa. Yrnosas ckopocTb. CBA3b IMHENHOM U YINIOBO CKOPOCTU. YTIOBOE YCKOPEHNE.

. [InHamuka matepuanbHON TO4KK. 3aKoHbl HbloTOHA.

. dnHamuka tBepooro Tena. LleHTp Macc. 3akoH OBMXEHWS LeHTpa mMacc.

. Pabota B MexaHuke.

10. KnHeTnyeckas n noteHUmanbHas aHepruu.

11. OCHOBHOE ypaBHEHME OMHaMKKX BpalaTenbHOro ABMXEHNS TBEPOOro Tefa OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE ypaBHEHMNE OMHAMKKMX BpalaTENbHOro ABMXEHMS TBEPOOro TeNa OTHOCUTENbHO HEMOABUXHOR OCK.

13. MOMEHT Cusbl, MOMEHT UMMYNbCa, MOMEHT MHepumMUn. KuHeTnyeckas sHeprus spalarolerocs tena.

14. 3akoHbl COXpaHeHns (UMNynbca, SHEPTM, MOMEHTA MMNYNbCA).

15. MpeobpasoBaHus koopavHat anunes. MpuHuMn oTHocuTenbHocTU Fanunes

16. MocTynatbl DiiHWTElHA. MNpeobpa3oBaHus koopanHart JlopeHua.

17. [InvHa n NpoMeXyTOK BPEMEHW B PENATUBUCTCKOW MEXaHMKE.

18. NoHATMEe 0OHOBPEMEHHOCTU B PENATUBUCTCKON MEXaHMKE.
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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 cTteneHein cBoboabl Monekyn. 3aKoH paBHOMEPHOrO pacrnpeaeneHns aHeprum no Yucnam cteneHel ceobonbl
MOneKyn.

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

34. PacnpeneneHune BonbumaHna. BapomeTpuryeckas goopmyna.

35. BHyTpeHHsiA aHeprust. Tennota 1 paboTta B TepMOAMHAMUKE.

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

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 3

Tekywuin KOHTpONb

1. KoHTponbHas pabora

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

Mpumepbl 3apaHunii:

3apgadya 1. Tpu ogmHakoBbix nonoxmuTenbHbix 3apsna 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?

3apava 2. NonoxuntensHble 3apaabl Q1=3 MkKn n Q2=20 HKn HaxoosaTCcs B BakyyMe Ha paccTosHum ri=1,5 m gpyr ot
npyra. Onpenenntb paboTty A', KOTOPYI HALO COBEPLWMTb, 4TOOLI CONMM3NTL 3apsaabl 10 PacCTosHMS r2=1 m.

3apava 3. 9nekTpmnyeckoe none co3naHo Asyms TodeyHbIMU 3apsaamun: Q1=30 HKn n Q2=-10 HKn. PacctosiHne d mexay
3apsaamu pasHo 20 cM. OnpenennTb HANPSXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HAaXoAsWencs Ha pacCcTosHUN
ri=15 cm oT nepBoro 1 Ha paccTosiHumM r2=10 CM OT BTOPOro 3aps40B.

3apaya 4. MNoteHumnomeTp ¢ conpoTmeneHnem R=100 OM noaknodeH K McTo4Huky Toka, 9C § koToporo pasHa 150 B n
BHyTpeHHee conpoTtmeneHne r=50 OmM. Onpenenntb NokasaHune BonbTMeTpa ¢ conpoTtmsneHnem Re=500 Owm,
COEAMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLABUXHBIM KOHTAKTOM C CEPEANHO 0BMOTKM
noteHumnomeTpa. Kakosa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4KaMmn noTeHumomeTpa npu oTKIoYEHHOM
BONbTMETPE?

3apaya 5. o ToHkoMy npoBoaswemy Konbly pagmycom R=10 cm Tedet ToK 1=80 A. HaiiT MarHutHyto niaykumio B B
Toyke A, paBHOyLaNeHHOW OT BCEX TOYEK KOMbLa Ha pacctosiHue r=20 cM.

3apaya 6. Ha ToncTyio CTEKNAHHYIO MNACTUHKY, MOKPBITYIO O4EHb TOHKOW NIEHKON, NokasaTenb NpenoMneHns n2
BELLeCTBa KOTOPOM paseH 1,4, nagaeT HOPManbHO NapannenbHblid My4OK MOHOXpoOMaTnyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblin CBET MakcuManbHO ocnabneH BcneacTsme uHTepdepeHumm. Onpenenutsb TONWMHY d NAEHKU.

3apaya 7. Ha wenb wnpuHoii a=0,1 MM HOpManbHO NafaeT napannenbHbli Ny4ok CBETa OT MOHOXPOMAaTUYeCcKoro
uctoyHuka (A=0,6 mMkm). OnpenennTb WNPKUHY | LEHTPANLHOrO MakCcMMyMa B AMOPAKLMOHHOW KapTUHE, NPOeLnpyeMoi ¢
MOMOLUbIO NINH3bI, HAXOASWENCA HENOCPEACTBEHHO 32 WeNblo, Ha 9KPaH, OTCTOSWMIA OT IMH3bl HA PacCcToAHMM L=1 Mm.
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3apgadya 8. CteneHb nonspusaummn P yactuyiHo-nonsaprnsosaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MakcuMasnbHas MHTEHCMBHOCTb CBETA, MPOMNYyCKaeMoro Yepes aHannsartop, 0T MUHUMaNnbHON?

3apava 9. C noBepxHOCTM caxu nnowanbto S=2 cM2 npu temnepatype T=400 K 3a Bpems t=5 MWH nanyyaetcs sHeprus
W=83 . Onpenenntb KO3(PMLNEHT TEMNOBOIO U3NYYEHNS € CaAXMN.

3apgaya 10. [1Ba UCTOYHUKA M3NY4atOT CBET C ONNHON BOAHbLI 375HM 1 750 HM. HaliTh OTHOWEHWE MMNYNbCOB (DOTOHOB,
N31y4aeMmblx NEPBbIM N BTOPbLIM NCTOYHMKOM.

2. NTabopatopHble paboTbl

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

NabopatopHas pabota 1. MiaydeHne paboTbl 91eKTPOHHOro ocumanorpadca.

NabopatopHas paboTta 2. ViamepeHne yoenbHoro 3apsiga anekTpoHa.

NabopatopHas pabota 3. MpoBepka 3akoHa OMa 1 M3MepeHne yaenbHOro ConpPoTUBNEHNS.
NabopatopHas paboTta 4. iayyeHune pacnpeneneHns MarHUTHOro Nofst BOOAb OCK CONeHOMAA.
NabopatopHas pabota 5. OnpeneneHne ropusoHTanbHOM COCTaBNAOWER MarHUTHOM MHOYKLMAN
MarHuMTHOro nons 3emnu.

NabopartopHas paboTa 6. ViaydeHune SiBNeHNs MarHUTHOro ructepesmca.

NabopatopHas paboTa 7. iaydeHune 3atyxatowmx konebaHuii.

NabopatopHas paboTa 8. May4eHune penakcaumoHHbIX KonebaHuii.

NabopatopHas paboTta 9. N3y4eHne cobCcTBEHHbIX KonebaHuii CTPyHbI

NabopatopHas pabota 10. N3yyeHne aBneHus MHTEPPEPEHLNN.

NabopatopHas paboTa 12. N3yyeHne omcppakumm ceeta.

NabopatopHas paboTta 13. N3y4eHne 3aKOHOB TEMIOBOrO U3Ny4YeHNs.

NabopatopHas paboTta 14. ViayyeHne siBneHust gootoachdpekTa.

NabopatopHas pabota 15. OnTuyeckas aHN30TPONUS NOA BANSHAEM BHELWHMX BO3AEACTBUI
NabopatopHas paboTa 16. SkcnepruMeHTanbHoe NoaTeepxaeHne noctynatos bopa.

OnbiT ®paHka n Nepua

NabopatopHas pabota 17. CnekTp atoma Bogopoaa.

NabopatopHas paboTa 18. O3HakomneHne ¢ paboToli ra3oBoro nasepa.

NabopaTopHas paboTa 19. MiaMepeHue CKOPOCTM CBETA C MOMOLLbIO TA3EPHOr0 CEHCOPA ABUXEHUS.
3. NMucbmeHHOe pomallHee 3apaHve

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

Temsbl:

. DneKTpuyeckoe none B Bakyyme

. nanekTpukn

. MposogHukn. KonpeHcatopbl

. OHeprus 3apsXeHHbIX CUCTEM

. DneKTpuYecknii ToK

. MarHuTHOe none B Bakyyme

. MarHnTHOe none B BelecTse

. OneKTpoMarH1UTHas NHOYKUNS

. OneKkTpoMarHuTHole konebaHus

10. SnekTpoMarHUTHblE BOMHbI

11. HTepdepeHumns ceeta

12. Ondppakumsa ceeta

13. Nongapnszauuns ceeta

14. ®OTOHBI

15. Tennosoe nanyyeHune

16. Teopus atoma Bopa

17. doToadpchekT

18. BonHoBbIE CBOMCTBA YacTUL,

19. PaonoakTuBHOCTb

20. flgpo atoma

Ok3ameH

Bonpochbl k ak3ameny:

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

2. MoTeHuman an. ctatmyeckoro nons. CBA3b HaNPS>XXEHHOCTW 1 NoTeHuMana an. ctaTtu4eckoro nons.
3.9nekTpuyecknii gunonb. Pacyet an. nong gmunons.
4. Cvnosble nuHUM 311. nons. MNoTok BekTopa HaNPSXXEeHHOCTX 3. MoNs.

5.Teopema OcTporpanckoro-laycca v ee NpMMeHeHMe K BbIYUCNEHNIO HANPSI)KEHHOCTU NMOoNst OT 6eCKOHEeYHOoM
0HOPOHO3aPSIKEHHO MNIOCKOCTM.

6. Teopema OcTporpanckoro-laycca 1 ee npUMEHEHUE K BbIMUCIEHNIO HAMPSIXKEHHOCTU NOMSt OT 6ECKOHEYHON HUTK.
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7.Teopema OcTporpanckoro-lraycca n ee NpyMEHEHNE K BbIYUCIIEHMIO HAMPSAXEHHOCTU NONSA METANNNYECKOoW capepbl.
8. 9n. none B auanekTpukax. MonspHble U HenonsipHble MONEKynbl. M. AUMNONb BO BHEWHEM OAHOPOAHOM /1. Mone.

9. Monsipmaauns OUaNeKTPVKOB: OpueHTaLuMoHHas 1 aedoopmMaumnoHHas. Bektop nonspusauun. Cesisb Mexay
NMOBEPXHOCTHOM MNNOTHOCTBIO CBA3AHHbLIX 3apS.A0B 1 BEKTOPOM MONSApU3aLui.

10. HanpsxeHHOCTb a1. nons B auanekTpuke. Teopema [faycca ons an. nons B ananekTpuke. dunanektpuyeckas
NPOHNLLAEMOCTb U ee OU3NYECKNIA CMbICTT.

11.MpoBooHvKkK B an. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY MPOBOAHUKA W HA €r0 MOBEPXHOCTK).
12.CBA3b MeXay HanpsXXeHHOCTbIO 3/1. NONS Y NOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHON MAOTHOCTHLIO 3apS40B.
13. OnekTpoeMkocTb npoBoaHUKoB. KoHgeHcaTopbl. CoeanHeHne KOHAEHCATOPOB.

14.OHeprusa an. nons. SHepPrms CUCTEMbl HEMOABUXHbIX TOYEYHbIX 3aPSL0B.

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

16. MNoCTOSHHbIN 3N. TOK, Er0 XapakTePUCTNKM U YCNOBUS CYLLECTBOBAHUS.

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

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

19. OneKkTpoNpPOBOAHOCTL METANNOB. DKCNEPUMEHTaNbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.

20. Knaccuyeckas Teopus anekTponpoBoAHOCTM MeTannos. BeiBon 3akoHoB OMa u BuaemaHa-®PpaHua na anekTpoHHOM
Teopum.

21. Tpy4HOCTM KNaccmu4eckon Teopun NpoBoaMMOCTH.
5.MarHntHoe none B Bakyyme.

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

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

25. 3akoH Amnepa. leAcTBME MarHUTHOrO NOAS Ha OBUXYLWMIACS 3apsa.

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

27. YckopuTenu 3apsiXkeHHblx Yactul,. LInknotpoH.

28. SdhbcpekT Xonna.

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

30. MarHmTHOE none coneHomaa n Topouaa.

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

32. MarHuTHOe none B BewecTse. MarHWTHbIE MOMEHTBI aTOMOB 1 3N1EKTPOHOB.

33. [lna n napa mMarHeTu3m.

34. HamarHnyeHHocTb. MarHmTHOe none B BewecTBe.

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

36. beppomarHeTunkn, ux CBOMCTBA M X Npupoaa.

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

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

40. DHeprus MarHUTHOro nons.

41. Buxpesoe anekTpuyeckoe none.

42. Tok cMelleHns.

43. YpaBHeHve Makcsenna u nx aHanua

44. dnekTpuyeckmin konebatenbHblii KOHTYP. CBOBOAHbIE aNEKTPOMarHUTHbIE konebaHus.
45. 3SnekTpuyeckuii konebatenbHblin KOHTYP. CBOGOAHBIE 3aTyXatoWwme aneKTpoMarHnTHble konebaHusi konebaHums.
46. dnekTpuyecknin konebaTenbHblil KOHTYP. BbIHyXAEHHbIE 3NEKTPOMarHUTHble KonebaHus.
47. CBoWiCTBa 3NEKTPOMarH1THbIX CBOWCTB

48. DHeprus anekTpoMarHMTHbIX BOMH.

49. Nany4yeHne anekTpu4ecKoro gunons.

50. Wkana anekTpoMarHUTHbIX BOMH.

51. PacnpocTpaHeHune cBeTa Yepes rpaHuuy AByX Cpen.

52.NHTepdepeHLus ceeTa.

53. KorepeHTHOCTb U MOHOXPOMaTUYHOCTb.

54. Ycnosue nHtepdepeHLMOHHOro MakCMmMyMa 1 MUHUMYMa.

55.NHTepdepeHLmns ceeTa. PacyeT nHTepgEepPEHLNOHHON KapTHbI OT ABYX NCTOYHUNKOB.
56.NHTepdepeHLns cBeTa B TOHKUX MAEHKax.

57. Ondppakums ceeta. MNpuHumn MNoireHca-PpeHens.

58. MeTon 30H ®peHens.

59.dndbpakuns DpeHens Ha KPyrnoM OTBEPCTUN.

60.dncbpakuns dpeHens Ha KPyriaom gucke..

61.0ndpakuns dpayHrodepa Ha OMGPaKLMOHHON peweTke.

62.ndpakLma Ha NpocTpaHCTBEHHON peweTke. dopmyna Bynbgoa- bparra
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63.0dncnepcus ceeta. SneKTpoHHas Teopmsa gncnepcumn ceera.

64. Nonapusauns ceeta.

65.CteneHb nonspusaumm.

66. 3akoH Mantoca.

67.[BoliHoe nyvyenpenomneHne. ickycTBeHHas onTuyeckas aHM3oTponusl.

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

69.3akoH CtedhaHa-bonbumaHa. 3akoH cmelweHns BuHa.

70.'mnotesa lNMnaxka. ®opmyna MNnaHka.

71.PoToadphekT.3akoHbl oTOaddDEKTA.

72.YpaBHeHWe DiiHWTelHa ons BHEIWHero ooToadodoekTa.

73. Onbitbl Nlebenesa. JaeneHuwe ceeta.

74.BonHoBoe 06bsICHEHUE OaBNEHUS CBETA.

75.KBaHTOBOE 00BSICHEHME NABNEHUS CBETA.

76. SdppekT KomnToHa.

77.KopnyckynsapHo-BONHOBOW Ayann3m CBONCTB BelwecTtsa. Popmyna fe bponns.
78.CooTHoweHne HeonpeaeneHHocTen. Cneactsms U3 COOTHOLWEHWIA HEONPEAENEeHHOCTEN.
79.BonHoBas oyHKUNS 1 ee cTaTUCTUHECKUNIA CMbIC.

80.061wee ypaBHeHue LLpennHrepa. YpaeHeHue LWpeanHrepa ans ctaumoHapHbIX COCTOSIHUIA.
81. MprHUMN NPUYNHHOCTM B KBAHTOBO MEXaHWKE.

82.CeobopaHas yactuua.

83.YacTtuua B 04HOMEPHON NPSMOYronbHOM " NOTEHUManbHon ame".

84.MpoxoxAeHne YacT1Lbl CKBO3b NOTEHUMaNbHbIA 6apbep. TYHHENbHbIA adOdPeKT.
85.KBaHTOBbIV rapMOHMYECKMIA OCLUMANSATOP.

86. MoMeHT nmnynbca B KBAHTOBOW MexaHuke

87.AT1om Bogopopa. KeaHToBble ynicna.

88.0nbiT WTepHa u MNepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YUCHIO.

89.MprHUMN HEPA3NNYMMOCTU TOXOECTBEHHbBIX HYaCTML,.

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

91.CnekTpbl aToMOB M Monekyn. KombrHaLMoHHOe paccesiHWe cBeTa.

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

94.9neMeHTbl KBAHTOBOW CTaTUCTUKM.

95. PacnpegneneHue anekTpoHOB NPOBOAVMOCTM B METa/E MO SHEPrUsIM NPy abCoNtOTHOM Hyne. SHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHve anekTpoHOB NPOBOAMMOCTU B METaNNE MO SHEPrusM.
96. Teopus TennoemkocTen diiHwTeHa, Oebas.

97. SHeprequeCKme 30HbI B KpucTtannax. Pacnpe,u,eneHme 3NIEKTPOHOB MO 3HEepPreTn4eCknM 30Ham. BaneHtHas 30Ha u
30Ha NpoBOANMOCTN. MeTtannsbl, OVN3NEKTPUKKN 1 MOoNnynpoBOOHUNKWN.

98. MonynpoBoaHWkN.CobCTBEHHAs 1 NpUMecHast NPOBOAMMOCTb MONYNPOBOAHMKOB.

99. PaboTa Bbixofa. KoHTakTHas pas3HOCTb NMOTEHLMANOB.

100. KOHTakT 3aneKTpOHHOrO 1 AbIPOYHOrO NONYNPOBOAHNKOB (P-N NEepexon) 1 ero BoMbT - aMnepHas xapakTepucTuka.
101. OCHOBHblE CBOWCTBA 1 CTPOEHUNE A4pa.

102. SHeprus cea3u soep.

103. SoepHble cunbl.

104. PagmnoaktnBHOCTb. Buabl pagnoakTMBHOIO N3Nny4eHns.

105.YpoBeHb aneMeHTapHbIX YacTu,.

106. dyHOaMeHTanbHble B3aMOOECTBUS.

6.4 MeTtoouyeckue matepuansl, onpepensiowlye npouenypbl oLeHNBaHNA 3HaHUNA, YMEHUA, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLMX aTanbl hopMUpoBaHUSA KOMMETEeHLUNA

B K®Y pelictByeT 6annbHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcs. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyluas paboTa oueHusaetcs B 50 6annos, UToroesas
goopma KoHTponst - B 50 6annos.

Lna 3a4éra:

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

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

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "y0OBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeyOoBNEeTBOPUTENBHO".
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
CemecTp 2

TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS NMpoliaeHHoro Matepuana. PaboTa 1 30
BbINOHAETCS B MUCbMEHHOM BUae 1 coaétcs npenogasartento. OueHnBarTcs
BnafeHne matepuanom no teme paboTbl, aHaNUTUYECKME CNOCOBHOCTY, BNaaeHne
MeToaMu, yMEeHMsl U HaBblKK, HeOBX0AUMblE A4N151 BbINOMHEHWS! 3a0aHWiA.

MucbMeHHoe  [O6yyalolumecs NonyyaroT 3ajaHue Mo OCBEWEHNIO ONpeienéHHbIX TeOPeTUYECKMX
JomallHee BOMPOCOB UM pelueHunto 3aad. PaboTta BbINONHAETCS NMMCbMEHHO OOMa U 2 20
3afaHve cnaétcs npenopasatento. OUeHVBAOTCS BNaaeHe Matepuanom no teme
paboTbl, aHaNUTNYECKMe CrnocobHOCTU, BNafieHue MeToAaMM1, YMEHNS N HaBbIKW,
HeobXoAMMble NS BbINONHEHUS 3a8aHUi.

3aver 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpPOCk!) Mnbo 3anaHue (3aaaHns) n Bpemsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOWA
gopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYALMIA U PELLEHUN NMPAKTUYECKMX 3a0aHWIA.

Cemectp 3
TeKyLLni KOHTPOJb

KoHTponbHas [KoHTponbHas pabota NpoBOANTCS B Yackl ayAMTOPHOM paboTbl. Obyvatowmecs
pabota nonyyaroT 3afaHus Ans NpoBepPKU YCBOEHUS MpoiiaeHHOro MaTepvana. Paborta 1 10
BbIMOJIHSIETCS B MMCbMEHHOM Buae U caaéTcs npenoaasatento. OueHnBaTcs
BnafeHne maTepranoMm rno Teme paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNafeHve
MeTo[aMu, YMeHNsi 1 HaBblKi, HE0OX0AMMbIE [J1S BbINONHEHUS 3a4aHUi.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0ByyatoLmecs
pabothi NPOBOLSAT y4ebHbIE SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 30
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHonoruni. OLueHMBalOTCA 3HaHNe maTepuana u
YMEHUE NPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

MucbMeHHoe  [Obyyalowmecs nonyyatoT 3afaHue MO OCBEWEHNIO ONpPenenéHHbIX TEOPETUYECKMX
JomatiHee BOMPOCOB Wn peleHnio 3aaady. Pabota BeINONHAETCS NMMCbMEHHO AoMa U 3 10
3alaHue cnaértca npenogasarento. OueHnBaOTCA BNageHne Matepuanom no teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHne MeToaamm, YMEHNs N HaBblKu,
HeobxoauMble ANs BbINOAHEHWS 3aAaHNIA.

9k3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl Bonpochl (3agaHusl) no BceM Temam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoeky. OLeHnBaeTCs BNageHne MatepuasnoMm, ero CUCTEMHoE
OoCcBO€eHue, CnocobHOCTb NPUMEHATb HYXHble 3HAaHUA, HABbIKN U YMEHUA NMpun
aHanuae NpobneMHbIX CUTyaunin 1 PeleHnn NPakTUYEeCKnX 3aaaHnii.

7. MNepeyeHb OCHOBHOW U [ONONHATENBHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW At OCBOEHUS OUCLUMIUHDI
(monyns)

7.1 OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc obweli couanku [Teket] = A Course in general pfysics. T. 1, MexaHuka. MonekynspHas gusuka:
B 3-x Tomax / V1. B. CaBenbes. - CaHkT-lNeTepbypr: NaHb, 2011. - 432 ¢.(100 ak3.).

2. Casenbes W. B. Kypc obweit gounsmku [TekcT]. T.2: SnekTpuyecTso n MarHeTuaM. BonHel. Ontuka. - 10-e nsg., crep.. -
CN6. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ans By3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.(31 3k3.).

3. CaBenbes W. B. Kypc obuwein gousmknm [TekcT]. T. 3, KBaHToBas ontuka. ATomHas couanka. duavka 1sepnoro Tena.
®du3rka aTOMHOro AAPa U ANEMEHTapPHbIX YacTumy: y4ebHKK ans By3os: B 3 1. / U. B. Casenbes. - CaHkT-lNeTepbypr:
NaHb, 2008. - 320 c.(99 ak3.).

4. Tpocpumosa T.U. Kypc comauku [TekcT] : y4ebHoe nocobue ons NHXEeHepPHO-TEXHUYECKMX CneLnanbHOCTel By30B /
T.W. Tpocpumosa. 10-e n3ga., nepepad. u gon .? Ekatepunbypr : ATI1, 2016. - 560 c¢.(35 ak3.).

5. Kypc comsmku: YuebHoe nocobue / B.I'. XaBpyHsik. - M.: HAL UH®PA-M, 2014. - 400 c.: 60x90 1/16. - (Bbicliee
obpasosaHue: bakanaspuar). ISBN 978-5-16-006395-9 - Pexum noctyna: http://znanium.com/catalog/product/375844
6. emnayeHko B. V. dunsrka [SnekTpoHHbIl pecypc] : yuebHuk / B. . NemuayeHnko, U. B. OemnayeHko. - 6-e nsg.,
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nepepab. n gon. - Mocksa: NH®PA-M, 2016. - 581 c. - ISBN:978-5-16-010079-1. - Pexum gocTtyna:
http://znanium.com/bookread2.php?book=469821.

7.2. [lononHuTtenbHas nuTepartypa:

1. BagouH [. B. dunauka [TekeT] : yuebHoe nocobue : [B 2 yacTsix] / O. b. BacouH. - 2-e usgn., non. - Kasawb : M3n-8o

MOwUH PT, 2011. - Y. 2. - 460 c. : un. - bubnuorp.: c. 432. - NpeaMm. ykas.: ¢c. 445-459. - Mpun.: c. 432-444. - Pek. MO. -
B

nep. - ISBN 978-5-4233-0032-6.(100 3k3.).

2. BacouH 0. B. dusuka [TekcT] yueb. nocobue ons cTya. nHxeHepHolx cneu./ . b. BaduH. - 2-e nsga., gon.. - KasaHsb :
WN3gp-8o MOuH PT, 2010. - Y. I. - 316 ¢. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 ak3.).

3. Bpybnesckas I". B. ®usuka. Mpaktukym [SnekTpoHHbIA pecypc]: yiebHoe nocobue / I'. B. Bpybnesckas, . A.
"oHyapeHko, A. B. MnblowoHok. - Mockea: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334

4. Npabosuy K. H. ®nsmka [OnekTpoHHbIi pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamarnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - Pexxum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
5.NnblowoHok A. B. ®uanka [SnekTpoHHbIn pecypc]: yuebHoe nocobue / A. B. UnbtowoHok, M. B. AcTtaxos, U. A.
"oHYapeHko. - Mockea : MIH®PA-M, 2013. - 600 c. - (Beicwee obpasosaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

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

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", Heo6X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOAYIIS)

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

Cagenbes W.B. Kypc obuweir comnsnkun. B 5-u 17. Tom 3. MonekynspHas domamnka 1 TepMoanHamumka [OnekTpoHHbIi pecypc]
: yuebHoe nocobue / . B. CaBenbes. - CaHkT-lMeTepbypr: NaHb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

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

9. MeToguyeckue ykasaHusl oisi 06y4aroLLMXCS MO OCBOEHMUIO OUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauyeckue peKoMeHaaummn

nekuum Bectu koHcnekTuposaHue ydebHoro matepuana. Obpalate BHUMaHNE HA TEPMUHDI,
hOPMYMPOBKYM, PACKPbIBAKOWMNE COAEPXKAHNE TEX UMW UHBIX SIBEHUIA U NPOLLECCOB, HAYYHbIE
BbIBOObI M MPaKTMHeCKUe pekoMeHaaummn. XenaTenoHo 0CTaBnTb B pabounx KOHCMeKTax nossi, Ha
KOTOPbIX Aenatb MOMETKU U3 PEKOMEHLOBAHHON NUTEPATYPbI, OOMONHSIOWME MaTepUan
NPOCNYLWAaHHOW NEKLUM, a TaKXe NoAYEePKMBaIOLLME 0CODYIO BAXKHOCTb TEX UMM UHbIX
TEOPETUYECKMX NONOXEHNI. 3a4aBaTb NPENoLaBaTENO YTOUYHSIOWME BONPOCH! C LIENbIO
paspeLleHns HESICHBIX MOMEHTOB.

npakTuyeckme | 1. Ha nepBoM 3aHATUM CTyAeHTaM npennaraertcs nimrepatypa u matepuanbl B 91€KTPOHHOM BuAae
3aHsTUA AN1S nocneyiolero NpoBeAeHNsl NPakTUYecKX 3aHITUIA 1 CAMOCTOSTENbHOM paboThl.

2. Ha nocnepytowwyx 3aHATUSX CTYOEHTbI pellatoT 3a4a4yn Nno npeacTaBeHHbIM TEMaM.

3. AKT/BHOCTb CTyIeHTOB MoowpsieTcs npenogaearensm 6annamm.

4. CyMmmapHbli1 6arn, KOTopblil BLICTABNSIETCA CTYAEHTY 3a NPOBeAeHWe NPakTUYeCKnX 3aHSTHiM,

cknapbiBaeTcs 13 6annos, BbICTABEHHbIX 38 NOCELEeHNe 3aHSTUIA 1 aKTVBHOE y4acTue CTyAeHTOB

B MPOBELEHUN 3aHSATUA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncrtpaumoHHbin Homep 10290235819 9
Crpanuvua 17 n3 20. inn 37

A 5 (1,

AE
HH

A



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

Bup pabot MeTtoaunyeckue peKkomeHaauum

nabopatopHble | 1. Ha nepBom 3aHATUM CTyAEHTbI pacnpenensiotcs B bpuranpl no 2-3 Yyenoseka Ans BoIMONHEHNS
paboTbl nabopaTtopHbIX paboT, U UM onpenensieTcs nepeyeHb BbINOMHAEMbIX PaboT U3 NpeLcTaBNEHHOrO

Bbilwe (4.2) cnucka.

2. Mepen BbINONHEHNeM nabopaTopHOA PaboThl CTYAEHTbI LOMXKHbI N3Yy4UTb METOANYECKNE

yKasaHus K noy4yeHHbIM nabopatopHbiM paboTam Afis rpaMOTHOMO UX BbINOMHEHUS

3. HenocpencteeHHO nepen BbINONHEHNEM NabopaTopHOi paboThl CTYAEHTLI NPOXOAAT ONpPOC No

BbISSCHEHMWIO CTENEHU X MOAFOTOBNEHHOCTM K BbINOMHEHMWIO NabopaTopHoii paboTbl ¢

nocneayowmm AoNyCKOM.

4. B cnyyae ponycka CTyOeHTbl, UCMOoMb3ys METOANYECKME YKa3aHWs, BONXKHbl BbINOMHUTb

npencrasneHHyio nabopartopHyio paboTy 1 nokasaTtb NpenoaaBaTtento Nony4yeHHble

3KCnepuMeHTasbHble OaHHbIe.

5. Cnepnytowwumit aTan - HaNUCaHWe oT4eTa No AaHHoOM nabopaTtopHoi paboTe.

6. B panbHenweM faHHbIR OTYET NPeacTaBUTb NpenoaaBaTento n 3alunTnTb.

7. B 3aBMCMMOCTM OT 3HAHWIA CTyAeHTa NpenoaBaTtenb BoicTaBnseT 6ann 3a faHHyo paborTy.

camocTosiTeNnbHas | HaumHaTb Hafo ¢ U3y4yeHus pekoMeHO0BaHHOM nuTepatypbl. Heo6xoaMMo NOMHUTb, YTO Ha

pabota fiekuMm obbl4HO paccMaTpuBaeTCsl He BeECb MaTepuar, a ToNbko ero YacTb. OcTanbHas ero 4actb
BOCMONHSETCS B MPOLECCe camMocTosTeNnbHoM paboThl. B cBA3u ¢ 3TumM paboTa ¢
pekoMeH0BaHHOM nuTepaTypoli obsizatenbHa. Ocoboe BHMMaHWE Npu 3ToM HeobXxoaMMO
06patuTb Ha codepXXaHne OCHOBHbIX MOMOXEHWI 1 BbIBOAOB, 0O BSCHEHNE SIBNEHWIA 1 (paKToB,
ysSICHEHVE NPaKTUYECKOro NPUNOXEHNs paccMaTpMBaeMblX TEOPETUHECKNX BONPOCOB. B npouecce
3TOl pPaboThbl CTYOEHT AOMKEH CTPEMUTLCS MOHATb U 3aMOMHUTb OCHOBHbIE MONOXEHUS
paccMaTtprBaemMoro matepvana, npuMepsbl, NosiCHsOWME ero, a Takxe pasobpartbcs B
WNIOCTPATUBHOM Matepuarne.

KOHTponbHasa | 1. BHMMaTenbHO NpovnTainTe yCnoBue 3a4ayun 1 BbiSCHUTE CMbICT TEPMUHOB U BbiPaXXeHuli B Hee
paboTta BXOOSILWMX.

2. 3anuuunTe KpaTko yCnoBue 3a4ayv, BBOAS AN 3aflaHHbIX B YCNOBUM BENNYMH 1 ONst

onpenensieMoi BennyrHbl OykBeHHble 0603HaYEHUSI.

3. BblpasuTb BCe YNCNOBbIE 3HAYEHNS 3a4aHHbIX B YCNOBUM BENMYUH B eamHuuax CU.

4. o BO3MOXHOCTM, cAenamnte pucyHoK, Y4epTeX UM YCOBHYIO CXEMY, NOSICHSAIOWME CYLIHOCTb

3apayn.

5. MpoBeanTe aHanua 3aaa4yn, BCKPbIBAOWMWM ee (PU3NYECKUii CMbIC/. YCTaHOBUTE, Kakue

PU3NYECKme 3aKOHbI U COOTHOLIEHUSI MOTYT ObiTb MCMOMb30BaHbl NPV PeLeHn JaHHOW 3a0a4u.

6. Ha ocHOBaHWUM or3MYeckix 3aKOHOB COCTaBbTe YPaBHEHUS, CBSA3bIBatOLME PU3NYEecKne

BENNYMHBI, KOTOPbIE XapaKTepuayloT paccMaTpuBaeMoe B 3aade siBNeHue.

7. PelmnTte 3anncaHHble ypaBHEHUSI MaTEMaTNYECKN OTHOCUTENbHO MCKOMOW BENMYMHBI U MONyYnTe

oTBeT B 00LIEM BUIE.

9. MoacTaBbTe B oOpMyny pelleHns B obliem Buae BMeCTo OyKBeHHbIX 0603HA4YEHW YACNoBbIE

3Ha4eHuMsl BennyvH B eguHuuax CU n, nponsseas BbIMMCNEHWS, NMONYYUTE YNCNIOBON OTBET.

10. PelueHne 3aaaym conpoBoXJanTe KpaTKnuMu, HO NCHEPNbIBAOWMMM NOSICHEHUSIMU.

NMMCbMEHHOE O6y‘-Ia}OLIJ.I/IeC$| nony4yaroT 3agaHune no oceeleHunto onpenenéHHux TeopeTnyeckunx
AomallHee BOMPOCOB NN pelleHnto 3anad. Pa6oTa BbINONHAETCS NMCbMEHHO AoMa U

3agaHve cnaércs npenonasartento. OueHuBatoTcs BnageHne martepuanom no teme
pa6OTbI, aHanuTn4yeckune CI'IOCOGHOCTVI, BnageHne Metooamun, yMeHna 1N HaBblkw,
HeobXxoOMMble 47151 BEINONHEHWS 3a0aHWA.

3avet 1. O3HaKOMMTbCA C NepeyHeM BOMNPOCOB AN 3adeTa.

2. BHuMaTenbHo Npo4YnTaTh 1 OCMbIC/IUTb PEKOMEHOOBAHHYIO NUTEPATYPY, KOHCMEKT NEeKUUIA.
BblyunTb BCce pmanyeckme doopmysbl Mo NPORLEHHbIM TEMaM.

3. 3ayeT no gonanke NPOXoamUT B NMMCbMEHHOR chopMe 1 JONXeH coaepxaTb:

- onpeneneHne 0CHOBHbIX OM3NYECKUX BENIMYUH (B aHANUTMYECKOW 1 TEKCTOBOI hopMe);

- NSl BEKTOPHbIX BENIMYMH A0MKHbI ObITb OnpeaeneHbl Kak Moaynb, Tak U HanpasneHue;
-0oOpPMYNMPOBKY OCHOBHbIX 3aKOHOB (PV3MKM (B aHaNUTUYECKO 1 TEKCTOBOWM OOPME); MpK 3TOM
Heobx0auMo Aatb onpeneneHne U3NYecKnx BENNYNH, BXOOSWMX B (POPMYIMPOBKY 3aKOHa;
PUCYHOK, MOSICHSIIOWWIA OTBET Ha BOMPOC.

4. PeweHune 3apa4 cHavana cnegyet ocylecTBUTb B obuwem Buae (B 6yKBeHHbIXx 0603Ha4YeHNsX),
nony4YnTb pacyeTHY0 OopMyfy 1 3aTeM NPOU3BECTU YMCTIEHHBI pacyeT B eanHmuax CA.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

9K3aMeH 1. O3HaKOMUTbLCS C NEepeYyHeM BOMPOCOB A/S 9K3aMeHa.

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

3. 9Kk3aMeH No PU3MKe NPOXOAUT B MUCbMEHHON DopMe 1 [ONXEH colepXaTb:

- onpeneneHne OCHOBHbIX OU3NYECKMX BENUYUH (B aHANIMTUYECKON 1 TEKCTOBOW chopme);

- 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.

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

OcBoeHue gucumnnuHbl "duanka” npearnonaraet UCMONb30BaHUE CieayoWero NPorpaMMHOro obecneyeHns n
WHJPOPMaLMOHHO-CMPaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

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

Bpaysep Google Chrome

Adobe Reader XI

YyebHo-MeToan4eckas nutepatypa st JaHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBIMOTEYHO cucTeme
" bubnnoPoccuka", [ocTyn K KOTopoW npepoctaeneH obydyatowmmes. B 36C " bubnuoPoccuka " npeacTtasneHbl
KOMNeKuMM akTyanbHo Hay4HOW 1 y4eBHO nuTepaTtypbl NO ryMaHMTapHbIM HaykaMm, Bkoyarowme B cebsi nybnnkaumm
BEOYLNX POCCUIACKMX N30ATENLCTB NyMaHUTAPHOW NUTEpaTypbl, N34aHNS HA aHTIMACKOM S3blKe BEOYILNX aMePUKAHCKUX
N eBPOMNENCKMX N30aTenbCTB, a TakXe peakue 1 ManoTMpaxHble U3aaHns POCCUNCKUX permoHanbHbix By3oB. 9bC
"BrubnuoPoccurka" obecnednsaeT WMPOKUIA 3aKOHHBIN OOCTYyN K HeobxoauMbimM ansi obpasosaTtenbHOro npouecca
N30aHUSAM C UCMONb30BaHNEM UHHOBALMOHHbBIX TEXHONOMMIA 1 COOTBETCTBYET BCEM TpeboBaHMsM dheaepanbHblX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-mMeToamYeckas nurepatypa ons LaHHOW OUCLMNAUHBI IMEETCS B HANUYMU B 3NIEKTPOHHO-OMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn K KoTopoii npenoctasneH obydatowmmes. 36C "ZNANIUM.COM" conepxut nponsseneHuns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER rOCyAapCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBANM(PMLMPOBAHHbIX CNEeLManMcToB B pasnnyHbix cgpepax busHeca. DoHn 6nbnmotekn cpopMUpoBaH ¢ y4eToM
BCEX M3MeHeHU 0bpasoBaTe/bHbIX CTaHOAPTOB U BKNIOYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AMccepTauunm, SHLMKIONELNMN, COBaPW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CreunanbHbie Nepuoanyeckme n3fgaHns u N3aHus, Bbinyckaemble
usnatenbcTeamu By30B. B HacToswee Bpemst 35C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUSM dhenepanbHbix
rocynapcTBeHHbIX 0b6pasoBaTenbHbIX CTaHAapToB Bbicwero obpasoeaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-MeToanYeckas nutepatypa onast JaHHOW ANCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BUBNMOTEYHO cucTeme
NapatenbcTBa "/laHb" , BOCTYN K KOTOPO NpenocTasneH obyvatowwmmesi. 36C NapatenbcTea "MaHb" BkNtoyaeT B cebs
9MEeKTPOHHbIE BEPCUM KHUT n3patenbcTea "flaHb" 1 Apyrux Beoylwmx n3natenbcTs yuebHon nntepatypbl, a Takxe
9NEKTPOHHbIE BEPCUU NEPUOLNYECKUX NU3AAHWUIA NO ECTECTBEHHBIM, TEXHNUYECKMM 1 T'yMaHUTapHbIM Haykam. 9bC
NapatenbcTea "/laHb" obecneynBaeT NOCTYN K HAYYHOR, y4eBHOM nnTepatype 1 Hay4HbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCuManbHOMY KONMYeCTBY NMPOMUIbHbIX HAanpaBneHuii ¢ cobntoaeHNEM BCEX aBTOPCKUX 1 CMEXHbIX Mpas.

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunavHe (Moayno)

OcBoeHve gucuunnnHbl "dusmka” npegnonaraeT UCNOMb30BaHNE CNeaylowWwero MaTepuanbHO-TEXHUYECKOro
obecneyeHus:
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MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIi knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboymx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuneHOW KomnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBeAeHUs nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CaMOCTOSTENbHOM paboThbl N0 OTAENbHBIM AUCLUMIMHAM, a TakXe NPakTUK 1
Hay4Ho-nccneposatensckol pabotel obyyalowwmxcs. Jlabopatopus paccyMTaHa Ha 0OHOBPEMEHHYIO paboTy
oby4alowmxcs akagemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOACTBOM COTPYAHMKA
YHUBEpCUTETA, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHne npasun TexHUkM 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN cocTaB 060pYL0BAHUS 1 PACXOAHBIX MATEPUAIOB ONPeLensieTcs CneLnguKon
0bpa3zoBaTenbHbIX MPOrpPamMm.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3nnYHbIX NoNb30BaTenei;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHns KOHTEHTOM C KnaBuaTtypbl;

- CO3[4aHve BO3MOXHOCTEW AJis 06y4atomMxcsl BOCMIPUHUMATL OLHY W Ty XXE MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, CDOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGopMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4Y€eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHre AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caa4m oby4atowmMcst UHBANNOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbIM nnaHoM no HanpasneHuto 27.03.04
"YnpaBneHune B TEXHUYECKMX cucTemax” 1 NPOOMI0 NOArOTOBKU YnpasneHne MobunbHbIMM 06 bekTamu .
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