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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpammy oucuunnmHebl paspaboTtan(a)(vn) LoueHT, K.H. (aoueHT) Tasmees X.K. (Kadbenpa dpusukn HA, Otoenexne
VNHJOOPMALIMOHHBIX TEXHONOTMI N aHepreTudecknx cuctem), HKTazmeev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OriK-1 BnafeHneM OCHOBHbIMM KOHLIENLMSMU, MPUHLIMIAMU, TEOPUAMU 1 chakTamu,
CBA3aHHbIMU C MHGOPMATMKON

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

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

JonxeH ymeTb:

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

JonxeH Bnanetb:

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

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

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

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

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

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

O6was TpynoeMKoCTb ANCLMMINHBI cocTaBnsieT 16 3a4eTHbix(ble) eanHuL(bl) Ha 576 yaca(os).

KoHTtakTHasi paboTa - 50 yaca(os), B TOM 4yucne nekuun - 14 yaca(oB), npakTnyeckme 3aHsTUs - 12 yaca(os),
nabopaTtopHble paboTbl - 24 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 509 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 17 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI: 3a4eT B 1 ceMecTpe; 3a4eT BO 2 CeMecTpe; 9Kk3aMeH B 3 ceMecTpe.

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

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

Bupabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl oucumnnuHbl / MX TPYOAO0EMKOCTb CaMmocTosTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHoble
Jlekumn 3aHATUSA paboTbl
1 Tema 1. dusmyeckme oCHOBbI 1 5 5 4 62
MeXaHuKun
Tema 2. MexaHuyeckue konebaHua n
2. BO/H 1 2 1 4 22
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 3. MonekynspHas dusuka u
s TepMoaMHaMmKa 1 2 1 4 42

Tema 4. OnektpocTaTnka u
4. 3N1eKTPUYEeCcKmnin ToK 2 1 0 0 53
5. |Tema 5. SnekTpoamHammka 2 1 0 2 30

Tema 6. OnekTpoMarHuTHble
6. KonebaHns 1 BOMHbI 2 0 0 2 43
7. [Tema 7. UHTephepeHuns 3 1 1 2 25
8. [Tema 8. Ondppakums 3 1 1 2 25
9. [Tema 9. MNMonapusauuns 3 1 1 2 25
10.|Tema 10. Tennosoe nanyyeHvne 3 1 1 2 25
11.[Tema 11. PoToaPPEKT. POTOHDI. 3 1 1 0 26

Tema 12. OcHOBbI KBAHTOBOWA
12. MEXaHNKY 3 1 1 0 27
13.[Tema 13. Pusmka atoma. 3 0 1 0 26
14.[Tema 14. dusuka Teepnoro Tena. 3 0 1 0 26
15.[Tema 15. Pusmka sgopa 3 0 0 0 26

Tema 16. duaunka aneMeHTapHbIX
16. qacTyL. 3 0 0 0 26

Ntoro 14 12 24 509

4.2 CopepxaHue aucCUUMIUHLI (MOBYNS)

Tema 1. Pusnyeckme oCHOBbI MEXAHUKM

OCHOBbI KUHEMATWKM.

KnHemaTnka noctynatenbHOro ABUXeEHUS (MatepuanbHas To4ka, CUcTemMa OTCYETa, TPAEKTOPUS OBUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka BpalatenbHoro AsmxeHus (yrnosas
CKOPOCTb, YrNIOBOE YCKOPEHME, CBA3b MEX[Y YrIOBOW M IMHENHOW CKOPOCTAMU, PAaBHOMEPEMEHHOE BpaLUEHNE
mMaTtepuanbHOW TOYKHN).

OCHOBbI oMHAMUKMN.

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

3aKkOHbl COXpaHEHNS B MEXaHUKE.

MexaHunuyeckas paboTta. KoHcepBaTUBHbIE CWIlbl, MOTEHUMaNbHAs aHeprus Tena. CBs3b MEXAyY CU0I 1 NoTeHUManbHOM
aHepruei. OQHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS MOMHOW MexaHn4eckon aHeprun. O IHOPOLHOCTb
NpoCTpaHCTBA. 3aKOH COXPAHEHMS UMMyNibCa MEXaHWYECKOW CUCTEMBI.

MexaHwuka TBEpLOro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaeHms. MomeHT nHepuun. Teopema LWtenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKM BpalaTeNbHOro ABUXEHNS TBEPAOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeH1s MOMeHTa UMnynbea.

Penatuemcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHne JTopeHua 1 CneacTBns U3 Hero: 3aMeieHne BPeMeHU, CoKpaweHne 4iMHbl. 3akoH
cnoxerus ckopoctelt B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHnyeckue kone6aHUs v BOMHbI

MexaHunuyeckne konebaHus.

CBobogHble rapMoHMYeckre HesaTyxatowme konebaHus. CnoxeHune rapMoHnyecknx konebarmin. CeoboaHble
3atyxatowme konebaHus. BolHyxneHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI.

XapakTeprcTrKn MEXaHUYECKMX BONH. YpaBHeHwe beryuieii BonHbl. CTosiume BonHbl. BonHoBoe ypasHeHue. [noTHOCTb
SHepruwn. MNOTHOCTb NOTOKA SHEPruu.

Tema 3. MonekynsipHasi ousuka v TepmoanHamMmKa

MonekynsipHo-knHeTnydeckas teopusa (MKT) noeanbHoro rasa.

CtpaHnnua 4 n3 24.
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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.

OcCHOBbI TEOPUN 3NEKTPOMArHNUTHOMO MONS.

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

Tema 6. dnekTpoMarHUTHble KonebaHus U BOMHbI

OnekTpoMarHMTHble KonebaHusl 1 BONHbI.

OnekTpoMarHuTHble BOMHbI. ['eHepauns aneKTPoMarHUTHbLIX BOMH. Y paBHEHME 3NeKTPOMarHWTHbIX BOMH. [padpnueckoe
n306paxeHre aNeKTpoMarHnTHoO BonHbl. OCHOBHbIE CBOMCTBA 3NEKTPOMArHUTHBIX BONH. BonHoBOE ypaBHeHMe u
CKOPOCTb PacrnpoCTPaHeHsi 3NeKTPOMarHUTHbIX BOSH. Lkana anekTpoMarHuTHbIX BOJSH.

Tema 7. UHTepchepeHLUs
WHTepdbepeHuns ceeta.

CoBpeMeHHble npeacTaBneHnst o ceeTe. KorepeHTHOCTb CBETOBbLIX BOMH. YCNOBUS MakCUMyMa 1 MUHMyMa
MHTEpdepeHLMn. VIHTepdpepeHLmMs cBeTa OT pa3nnyHbiX 06 bEKTOB. PacyeT MHTeptepeHUMOHHON KapTUHbI OT ABYX
KOrepeHTHbIX UCTOYHMKOB. Cnocobbl HabnoaeHns nHTepdpepeHLmnn ceeta.llprMeHeHnst HTepdEPEHLINN.
NHTepdepomeTpbl.

Tema 8. Oudopakuus
Ondppakums ceeta.

MpuHumn MolireHca-PpeHensi. Meton 30H PpeHensi. O6ocHOBaHWE NPSIMONMHERHOCTW PaCcNpPOCTPaHEHNS cBeTa Mo
BOMHOBOW Teopun. Odudopakummn ®peHens n dpayHrodpepa o1 pasnuyHbix 06bekToB. JutpakunoHHas peweTka.
dopmyna angpakLMoHHON peweTkn. KayeCTBEHHbI U KONMYECTBEHHbIN CNeKkTpasnbHbld aHanus. Paspelwatowas
CMOCOBHOCTb ONTUYECKMX NPUOOPOB.

Tewma 9. Nonsapusauus

I'Ionﬂpm3aum;| n gucnepcua ceeta.

EcTecTBEHHbIN 1 I'IOﬂﬂpI/I3OBaHHbII7I cBeT. 3akoH Mantoca. Crnocobbl nony4eHuns nonsdpm3oBaHHOro ceerta. 3akoH
EprTepa. JlBoliHoe nydyenpenomiieHne. OnTnyeckmn aKkTUBHbIE BELWECTBA. MCKyCCTBeHHaﬂ onTndeckas aHM3oTponus.
Auerika Keppa. BpaLI.l,eHI/Ie NAOCKOCTU nondapusaunn. CaxapMMeprl. MornoweHne n paccesiHme ceeTa. ,ﬂmcnepcvm
cBeTta. aﬂeKTpOHHaﬂ Teopuna gucnepcun ceeta.

Tema 10. TennoBoe nsnyyeHue
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rlpOTVIBope'-II/IFI Knaccuyeckom hursnkn. I/I3nyL|eH|/|e HYepHoro Tena. OnNeMeHTbI KPpUCTamoonTnkun. SneKTpoonqueCKme n
MarHUTOOMTUYECKUNE SBNEHUS. DNEMEHTbI HETMHEAHON ONTUKN: caModpokycupoBKa cBeTa, reHepauus rapMoHuK,
napamMmeTpunyeckmne npouecchbl, BbiIHy>XXaeHHOe paccesHne. OépameHme BOJIHOBOIro (PpoHTA. I'Iony'-leHl/le CBEPXKOPOTKUX
CBETOBbIX NMIMYNbCOB.

Tema 11. doToadpheKkT. POTOHbI.

doToanekTpudecknii apgpekT. CTabunbHOCTb U paaMepbl aTOMOB. MPYHLMM MUHUMANIbHOTO BO3AEWCTBUS B MPUPOLE.
MocTosiHHas MnaHka. OnbiTel CTonetoBa. dopmyna diHWTENHA 4Na BHeWHero doTtoaddpekta. PeHTreHoBCKMe Nyyu.
LOundbpakums peHTreHOBCKUX Nydei. DoToHbI. SHeprusa u nMnynbc gpoToHa. CeetoBoe AasneHune. OnbiThl Jlebenesa.

Tema 12. OcHOBbl KBAHTOBOW MEeXaHUKMU

lNvnotesa ne Bpoins. dudpakums anekTpoHOB U HENTPOHOB. MukpoyacTuLa B 0HOWENEBOM UHTEPGIEPOMETPE.
CooTHoweHne HeonpeneneHHocTen. OueHka SHepruM OCHOBHOMO COCTOSIHUSI aToMa BOOPOAa Y 3HEPrun HyneBbIX
konebaHuii ocunnnsTopa. TyHHeNbHbIV 3dpdekT. BonHoBbIe CBOMCTBA MUKPOYACTML, U COOTHOLIEHUS
HeonpepeneHHocTel. Habopbl 0LHOBPEMEHHO N3MEPUMBIX BEINYVH.

Tema 13. dn3mka atroma.
dunsunka atoma.

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

Tema 14. ®du3uka TBEPOOro TENA.

CTpoeHre KpucTannoB. SKCnepMeHTanbHble MeTobl NCCNeaoBaHUs KpucTannos. ToYeyHble 1eddekTbl B KpucTannax.
KpaeBble 1 BUHTOBbIE Aucnokauun. Jucnokaumm n nnacTuYHoCTb. AKYCTUYECKME U ONTUYecKMe TUMbl konebaHwui
KPVCTaNIN4YecKom peweTkn. SKCnepuMeHTanbHble MeToabl MCCnefoBaHns konebatenbHoro cnekTpa KpucTanmos.
MoHsTME 0 doOHOHAX.

Tema 15. dnsuka sgpa
ATOMHOE a4p0

CtpoeHue atomHoro saapa. Mogenu sgpa. SHeprus ceasn. JedekT macchl. FaepHblie peakunn. PagnoakTneHbie
npespalleHns snep. Peakunsa apepHoro nenexuns. LlenHas peakuus neneHns. SnepHoiin peakTtop. Mioes 6punepHoro
peakTtopa. [NpobnemMa NCTOYHUKOB 3HEPrUN. TEPMOSLEPHbIN CUHTE3. SHeprus 38e3a. YNpaBnseMblii TEPMOSAEPHbI
CUHTES.

Tema 16. du3unka aneMeHTapHbIX YacTuL,.

Nepapxmns cTpykTyp matepun. HacTtuupl n aHTryactmubl. dusndecknii Bakyym. CtaHoapTHas MOAeENb aNEMEHTaPHbIX
yacTumu. KBapku, NenToHbl 1 KBaHTbI (PyHAAMEHTaNbHbIX Nonein. PyHaameHTanbHble B3aMmMoaencTensa. AopoHsl. Sdaopa
atomoB. ATombl. Monekynbl. Makpockonmyeckre COCTOSHMS BelecTBa: rasbl, XULKOCTuW, nna3ma, Teepable Tena.
MnaHeTbl. 3Be34bl. BelwecTBo B aKCTpEManbHbIX YCNoBUsxX: Benble KapnnKn, HERTPOHHBIE 3BE3[bl, YEPHbIE AbIPbl.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOsITeNbHON paboThl o6yyaroLMxcsa no
AucuunnvHe (Moaynio)

CamocTosiTenbHas pabota obyyalolmxcs BoIMOMAHSETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHYto paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLENbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak U NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4ebOHYI0, Hay4HYIO 1 CMPABOYHYI0 NUTEPATYPY, BbINONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHnzauus caMocTosTenbHol paboTbl 06yHarowWmxcst pernameHTpyeTcs HOpMaTUBHBIMA OOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsiook opraHn3aumm n ocylecTBAEHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumanmiTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTaa obpasosaHus un Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtensHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepanbHOro rocy1apCTBEeHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBeEpCUTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) dpoeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

6.1 MepeyeHb KOMMNETEHLUI C YKa3zaHUEM 3TanoB MX popMUpoBaHuUs B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM
nporpaMMbl U OOPM KOHTPONSI X OCBOEHUSI

am PAEKTPOHHBH
Ctpannua 6 na 24. BBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky
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dopma KOHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
Cemectp 1
TeKyLLMI KOHTPO/Ib
1. dPu3nyeckme OCHOBbI MEXAHWUKN
1 Kgg;gganaﬂ Or1K-1 2. MexaHuyeckue konebaHns U BONHbI
P 3. MonekynsipHas pusmka v TepmoamHammka
1. dun3nyeckme OCHOBbI MEXAHUKN
2 NabopatopHbie OrK-1 2. MexaHuyeckne konebaHusl 1 BONHbI
paboTbl
3. MonekynsipHas pusvka n TepmoamHammka
lMucbMeHHoe 1. dun3nyeckme OCHOBbI MEXAHWUKN
3 |oomawHee 3aganue |OMNK-1 2. MexaHuyeckue konebaHns U BONHbI
3. MonekynsipHas pusmka n TepmoamHammka
3auer OTlK-1
CemecTp 2
TeKyLLMI KOHTPO/Ib
4. dnekTpocTatuka n anekTpuYeckmin ToK
1 Kgg;gganaﬂ OrlK-1 5. OnekTpoanHammka
P 6. DnekTpoMarHUTHble KonebaHus 1 BOMHbI
4. OnekTpocTatuka u aneKTpUYEeCcKmin ToK
2 ﬂ:ggijoprle Or1K-1 5. OnekTpoanHammka
P 6. OneKTpoMarHuTHole konebaHus 1 BOSHbI
MnucbmeHHoe 4. dnekTpocTatuka n aneKTpuYeckmin ToK
3 |oomawHee 3agaHue |OMNK-1 5. OnekTpoanHammka
6. DnekTpoMarHUTHble KonebaHus 1 BOMHbI
3auer OTlK-1
Cemectp 3
TeKyLL U KOHTPO/Ib
7. NHTepdbepeHuus
8. Ondbpakuns
9. MNonsipmzauns
1 KoHTponbHas OMK-1 10. Tennosoe n3ny4eHne
pabota 11. ®oToahhekT. DOTOHBI.
12. OCHOBbI KBAHTOBOW MEXaHWKM
13. dunsmka atoma.
15. dunsumka sopa
7. UHTepdbepeHuns
8. dndpbpakums
5 NabopaTopHble OMK-1 9. Monsipusauus
paboThbl 10. Tennosoe nany4yeHune
11. doToahhekT. POTOHbI.
13. ®uamka atoma.
MucbmeHHoe 7. NiHTepdepeHumns
3 |nomawHee 3apaHue [OrK-1 8. dundpakuns
9. MNMonspusauus
Ok3ameH Or1K-1

6.2 OnucaHue nokasartenen n KpUTepmes OLLEHUBaAHNS KOMMNETEHLMIA Ha pa3uyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue LUKan oueHUBaHUs

Kputepum
Kg:‘;g‘gﬁﬂ OugHMBgHMﬂ 3ran
OTnn4YHO Xopoliuo Y nosn. Heyn.
Cemectp 1
TeKkywW Ui KOHTPOb

CrpaHnua 7 13 24.
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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
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.
NabopatopHble |ObopynoBaHme u O6opynoBaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METO bl UCMONb30BaHbI 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
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,ﬂ,aHVISI BbIMO/THEHbI
foMallHee BCE 3a4aHus. 6ornblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YeM HaMoNoBUHY.| 3
3agaHue MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpooeMoHCTprpoBaH
BbICOKWUI YPOBEHb MpucyTcTeytoT cepbésaHble oWwmnbKu. HeyOBNETBOPUTENbHbIN
BnafeHnsa MatepuanoM. |HesHauynTenbHble lMpooemMoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOpoLWunii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOﬂBﬂeHbl 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,[13HVII7|.
KOHKPETHbIX 3a0aHWIA.
3auTteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPMCTYNUTb MO OKOHYaHWK YHMBEPCUTETA K
npogoeccroHanbHom oesTenbHocTn 6es
DOMONHUTENbHbIX 3aHATUIA MO COOTBETCTBYIOWEN
ANCUMMNINHE.
CemecTp 2
TeKyL i KOHTPONb

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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
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.
NabopatopHble |ObopynoBaHme u O6opynoBaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METO bl UCMONb30BaHbI 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
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,ﬂ,aHVIﬂ BbIMO/THEHbI
foMallHee BCE 3a4aHus. 6ornblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YeM HaMoNoBUHY.| 3
3agaHue MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpooeMoHCTprpoBaH
BbICOKWUI YPOBEHb MpucyTcTeytoT cepbésaHble oWwmnbKu. HeyOBNETBOPUTENbHbIN
BnafeHnsa MatepuanoM. |HesHauynTenbHble lMpooemMoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM 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,£l,aHVII7I. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 33,[13HVII7|.
KOHKPETHbIX 3a0aHWIA.
3auTteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPMCTYNUTb MO OKOHYaHWK YHMBEPCUTETA K
npogoeccroHanbHom oesTenbHocTn 6es
DOMONHUTENbHbIX 3aHATUIA MO COOTBETCTBYIOWEN
ANCUMMNINHE.
Cemectp 3
TeKyL i KOHTPONb
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Mporpamma ancumnnuubl "dusmka”; 09.03.04 "MporpamMmHas nHxXeHepus".

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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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl
Cemectp 1

TekyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 1, 2, 3

Temsbi:

. KnHematuvka matepmanbHOM TOHKM

. [InHamuka matepuanbHON TOYKK

. MexaHuyeckas paboTa n aHeprus

. MexaHwvka TBEpLoOro tena
Penstusmctckas mexaHuka

. MKT noeanbHoro rasa

. SIBneHuns nepeHoca

. OCHOBbI TEPMOANHAMUKM

. MexaHuyeckmne konebaHus

10. MexaHu4yeckmne BOMHbI

11. OnekTpuyeckoe none B Bakyyme

12. InanekTpukmn

13. MNMpoeogHukn. KoHaeHcaTopsl

14. DHeprusa 3apsXeHHbIX CUCTEM

15. OnekTpuyeckuin ToK

16. MarHnTHoe none B Bakyyme

17. MarHnTHoe none B BEWECTBE

18. SnekTpoMarHNTHasa NHOYKUNS

19. SnekTpoMarHNTHble konebaHus

20. OnekTpoOMarHUTHbIE BOJHbI

MNpumepbl 3anaHnii:

AEKTPOHHBH
CrpaHuua 11 ns 24. Il YHHUBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



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

3agadya 1. Ban B Buge cniowHoro uunmHgpa maccorn mi=10 Kr HacaxXeH Ha ropu3oHTanbHyO OCb. Ha umnnHap HamoTtaH
WHYpP, K CBOBOAHOMY KOHLYy KOTOPOro nofBelleHa rupsi Maccori m2=2 kr. C kakmM yckopeHuem a ByaeT onyckaTbesi rmps,
eCcnn ee NpefocTaBnTb camoin cebe?

3apnava 2. V13 npyxuHHoro nuctoneta 6bin Npov3BeaeH BbICTPEN BepTuKanbHO BBepx. OnpenenvTb BoiCOTy h, Ha
KOTOPYtO NoaHMMaeTcs nyns maccot m=20 r, ecnv NpyXuHa XecTkocTbio k=196 H/M Bbina cxarta nepen BoICTPENOM Ha
x=10 cM. Maccoii npyXuHbl npeHebpeyb.

3apaya 3. PakeTa yctaHOBMIEHA Ha NOBEPXHOCTU 3eMnu 4N 3anycka B BEpPTUKaNbHOM HanpasneHunu. Mpu kakon
MUHMMaNbHON CKOpoCcTM V1, cOOBLLEHHO pakeTe Npu 3anycke, oHa YAANUTCs OT NMOBEPXHOCTU Ha PacCTOsiHUE, paBHOe
paguycy 3emnu (R=6,37*106 m)? Cunamm, KpoMe Cuibl rpaBMTaLMOHHOrO B3aMOAENCTBUS pakeTbl U 3eMiu,
npexHebpeyb.

3apaya 4. Konba smectumocTbio V=300 cM2, 3aKpbiTasi NpobKoii ¢ KpaHOM, COLEPXUT pa3pexXeHHbI Bo3ayX. Ons
N3MepeHnsi faBneHus B konbe ropnbiwko Konbbl NOrpy3niv B BOAY Ha HE3HAYUTENBHYIO FNYyBUHY U OTKPbINW KPaH, B
pesynbTtate Yero B konby Bowna Bona maccoii m=292 r. Onpenenntb NepBoOHaYanbHOE AaBneHune p B konbe, ecnm
aTMocgoepHoe gasneHme p0=100 kla.

3apnava 5. Kucnopon 3aHmmaet o6bem V1=1 M3 1 Haxogutcsa non nasneHmem p1=200 kMa. a3 Harpenn cHavana npu
NOCTOSIHHOM JaBneHun 0o obbema V2=3 M3, a 3aTeM npu NOCTOsiHHOM 06beMe [0 fasneHus p2=500 klMa. MoctpouTtsb
rpadovk npouecca v Hantu: 1) nameHeHme AU BHYTPEHHER aHeprumn rasa; 2) CoBepLlIeHHyo UM paboTy A; 3) KONMYECTBO
TennoTbl Q, nepegaHHoe rasy.

2. NabopartopHbie paboTbl

Tembl 1,2, 3

NabopartopHas pabota 1. OnpenenexHve yaenbHOro ConpoTMBIEHNE NPOBOAHUKA.

NabopatopHas pabota 2. OnpeneneHne yCKOpeHust Cunbl TAXeCTW Npu cBo60AHOM nafeHun Tena.

NabopaTopHas paboTa 3. OnpeaeneHne MOMEHTa MHEPLIMI METANNIMYECKUX KONEL, C MOMOLLbI0 MasTHUKa Makcsenna
NabopaTopHas paboTa 4. N3yuyeHue konebaHnii MaTeMaTnyeckoro 1 oran4eckoro MasiTHIKOB

NabopatopHas pabota 5. OnpeneneHne OTHOWEHMS TENNOEMKOCTel rasa metofoM KnemaHa- [lesopma.

NabopatopHas paboTa 6. OnpeneneHne BA3KOCTH XnakocTn metonom CTokca.

NabopaTopHas paboTa 7. iccnenosaHne 3aBUCMMOCTY BS3KOCTY XMOKOCTM OT TEMMNePaTypbl 1

KOHLIEHTpaLMmM Ha WaprkoBOM BUCKO3NMETPE.

NabopatopHas paboTa 8. ViamepeHue paclumpeHns TBepabIX TEN OT Temnepatypbl

NabopatopHas paboTa 9. MiccnenosaHue TpeHms.

NabopatopHas paboTa 10. MIamepeHne cKOpOCTY 3ByKa B TBEPObIX TeNax.

3. NMucbmeHHOe pomallHee 3apaHve

Tembl 1,2, 3

Mpumep 3apnaHns.

1. Haiitn 06bem (B M3) v Monelt naeanbHOro rasa npu HopManbHbix ycnoeumsx ( p0=1,013?105Ma , T0=273,15 K).
2.HanTtn Konn4yecTBO BelecTBa V (B MOMb), €CNW ero Macca pasHa m.

3. Haintn maccy ogHoro atoma (B Kr) 4aHHOro BewecTsa.

4. KoHueHTpauns Monekyn rasa paBHa n, CPeaHAs KUHeTMYeCcKas SHeprus NocTynaTenbHOro ABUXEHNS paBHa <€>MocT..
Hantn naBneHne rasa p Ha cTeHKy cocyaa (s a).

5. CpenHsas KMHeTN4Yeckas sHeprus NocTynatenbHOro ABMXEHUS MONEKyn rasa <e>nocT. . Haittn temnepatypy rasa T (B
K).
6. B 3akpbiTom 6annoHe o6bemom V npu Temnepatype toC HaxoauTcs ra3 Maccoi m. HaitTn naBneHve rasa Ha CTEHKY
cocygpa p (s lMa).

7. B 6annoHe 06beMom V Haxooutcs ras nog asneHveM p npu temnepatype toC. Haitu ero maccy m (B kr).

8. B cmecu rasos napuunanbHble gaBneHus asorta, KMcnopona v aproHa paeHbl p1, p2 u p3, COOTBETCTBEHHO. Hantu
NaBfieHne aTo cMecu rasos.

9. M3 6annoHa o6bemoM V npu noctosiHHol TeMnepatype t?C nspacxonosany aproH maccon Am . Ha ckonbko
yMeHblmnoch nasneHune Ap (B Ma) rasa B 6annoHe?

10. Ha pucyHke npefcTasneH rpadouk yHKUUM pacnpeneneHns Monekyn rasa no CKopocTaM (pacnpeneneHve
Makceenna). Hantn temneparypy atoro rasa T (8 K).

3aver

Bonpochl k 3averty:

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

. CkopocTb. CKOpOCTb B NOASIPHON CMCTEME KOOPAMHAT.

. CkopocTtb. CpenHasa ckopocTb. MNpoiaeHHbIl NyTh.

. YckopeHue. YckopeHme B eKapTOBON CUCTEME KOOpAUHAT.

. YckopeHue. YckopeHue B CUCTEME KOOPAMHAT, CBA3aHHOW C ABUXYLENCS TOHKON.

. Yron nosopoTa. Yrnosas ckopocTb. CBA3b IMHENHOM 1 YII0BON CKOPOCTU. YTOBOE YCKOPEHNE.

. dnHamuka matepmanbHoM TOYKW. 3akoHbl HbloTOHa.

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

. Pabota B MexaHuike.

10. KuHeTtnyeckas 1 noteHUmanbHas aHepruu.

11. OCHOBHOE ypaBHEHNE OMHAMMKM BPaLLATENBHOrO ABUXEHMS TBEPOOr0 TeNa OTHOCUTENBHO HEMOABUXHOMN TOYKW.

N
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12. OCHOBHOE ypaBHEHMNE OMHAMKKMW BpalaTENbHOrO ABMXEHMNS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOR OCK.
13. MOMEHT Cusbl, MOMEHT UMMYbCca, MOMEHT MHepumun. KuHeTnyeckas sHeprus spalaroLlerocs tena.
14. 3akoHbl COXpaHeHNs (UMNynbca, SHEPTM, MOMEHTA MMNYNbCA).

15. MpeobpasoBaHus koopauHat Fanunes. MpuHumn oTHocuTenbHoCTU Manunes

16. MocTynatbl OiiHWTElHA. MNpeobpa3oBaHus koopanHart JlopeHua.

17. [InnHa n NpoMeXyTOK BPEMEHN B PENATUBUCTCKOW MEXaHMKE.

18. lNoHATME 0QHOBPEMEHHOCTU B PENATUBUCTCKOWN MEXAHUKE.

19. PenatmBmMCTCKUIA 3aKOH CNOXEHNS1 CKOPOCTEN.

20. OCHOBbI PENATUBUCTCKON ONHAMUKM.

21. B3anMoCBSA3b MaCChl U 3HEPTM B PENSATUBUCTCKON MEXAHUKE.

22. CobogHble rapMoHuyeckue konebaHus

23. 3aTyxatowme MexaHuyeckne konebaHms

24. BblHyx ileHHble MexaHn4eckne konebaHus

25. MNMpononbHble 1 NOMNEPEYHbIE BOMHDI

26.YpaBHeHWE BOSHbI.

27.®Pa3o0Bas CKOPOCTb BO/HbI

28. OHeprus BonHbl. CTOSUME BOMHBI.

29. CTatuctuyeckmin n TepMoanNHaMNYeCcKnin MeToabl UCCNeaoBaHUs.

30. OcHOBHOE ypaBHEHME MONEKYNSAPHO-KMHETUYECKON Teopum (BbiBOL).

31.CpenHekBagpaTnyHas CKOPoCTb. PU3NYECKnii CMbICN TEPMOAMHAMNYECKON TeMnepartypsbl.

32.4ucno cteneHein cBoboabl Monekyn. 3aKOH paBHOMEPHOrO pacrnpeneneHns aHeprum no Yucnam cteneHelt ceobonbl
MOnekyn.

33. 3akoH pacnpeneneHs MONEKYN Mo CKOPOCTSAM (pacnpeneneHne Makceenna).

34. PacnpeneneHune BonbumaHa. BapomeTpuyeckas coopmyna.

35. BHyTpeHHsIst sHeprus. Tennota u paboTta B TepMoaMHAMUKE.

36. lNepBoe Hayano TEPMOAUHAMUKI 1 EF0 MPUMEHEHNE K N30XOPUYECKOMY MPOLECCY.

37. MNepBoe Havano TeEPMOLMHAMIKKU U €r0 NMPUMEHEHWE K n3obapuyeckomy npoueccy. drusnyecknii CMbich
yHMBEpCanbHOW ra3oBo NOCTOSHHOM.

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

39. MNepBoe Havyano TepMOAMHAMUKM 1 ero MPUMEHEHME K afmabaTnieckoMmy npoLeccy.

40. SphekTmBHbIA anameTp. CpenHsis anvHa ceoboaHoro npobera Monekyn. Bpems penakcaumm.
41. SlBneHune ondpdpysnn. 3akoH Puka.

42. SlBneHne TennonpoBoaHOCTM. 3akoH Dypbe.

43. flBneHne BHYTPEHHEro TpeHus.

44. Kpyroeble npouecchl. K.I[1.[. Tennosoi 1 XxonoannbHON MaWnHbI.

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

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

47. lNMpueeneHHas Tennota. YpasHeHne Knaysunyca.

48. OHTponus. CeoncTBa aHTPOMMUU.

49. SHTponMsa npeancHOro rasa.

50. Bropoe Havano TepmMoanHamuKku.

51. Ctatuctuyeckumii CMbICN BTOPOro Havana TepmMoanHamMmku.

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

CemecTp 2

TeKyLwuin KOHTPONb

1. KoHTponbHas pabora

Tembl 4,5, 6

Tembl:

1. OnekTpryeckoe none B Bakyyme
2. NnanekTpuku

3. MposoaHukun. KoHoeHcaTopbl
4. DHeprus 3apsxXeHHbIX CUCTEM
5. OnekTpuyeckuii ToK

6. MarHuTHOe none B Bakyyme

7. MarHuTHOe none B BeleCTBe
8. OnekTpoMarHMTHasa MHOYKUNS
9. OneKkTpoMarHuTHole konebaHms
10. OnekTpoMarHUTHble BOMHbI

MNpumepbl 3a0aHnii:
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3apgadya 1. Tpu ognHakosbix nonoxmTenbHbix 3apsga Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWNHAM PABHOCTOPOHHErO
TpeyronbHuka. Kakoi oTpuuatenbHblii 3apsn Q4 Hy>XXHO MOMECTUTb B LLEHTPE TPEYronbHWKa, YTOObl cuna nputsXeHns ¢
€ro CTOPOHbl ypaBHOBECWNA CWbl B3AMMHOMO OTTaNKMBaHUS 3apsiAoB, HAXOASIWNXCS B BEPLUNHAX?

3apaya 2. MNonoxutensHble 3apagbl Q1=3 mkKn n Q2=20 HKn HaxogaTcs B BakyyMe Ha pacctosaHum r1=1,5 m gpyr ot
npyra. Onpenenntb paboTty A', KOTOPYIO HALO COBEPLMTb, 4TOOLI CONMM3NTL 3apsaabl 10 PacCTosHMS r2=1 m.

3apaya 3. 9nekTpuyeckoe none co3aaHo AByMs TodeyHbiMm 3apsanamu: Q1=30 HKn n Q2=-10 HKn. PaccTtosHne d mexay
3apsaamu pasHo 20 cM. OnpenennTtb HANPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HAX0ASWeNncsa Ha pacCcTosHUN
ri=15 cm oT nepBoro n Ha paccTosiHumM r2=10 CM OT BTOPOro 3aps40B.

3apava 4. lNoteHumomeTp ¢ conpoTmeneHnem R=100 Om nogkntodeH K uctodHunky toka, 30C & kotoporo pasHa 150 B u
BHyTpeHHee conpoTueneHune r=50 Om. OnpenennTb NokasaHue BonbTMeTpa ¢ conpoTueneHnem Re=500 Om,
COEAMHEHHOrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U NOLBUXHBIM KOHTAKTOM C CEPEANHO 0BMOTKM
noteHunomeTpa. Kakosa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4KaMmn NoTeHumomeTpa npu oTKIoYEHHOM
BONbTMETpE?

3apava 5. o ToHKoMy NpoBoasueMy Konbly paguycom R=10 cm TedeT Tok 1=80 A. Haitu MarHuTHyto nHaoykumio B B
TO4YKe A, paBHOYLANEHHON OT BCEX TOYEK KOMbLA Ha paccTosiHue r=20 cM.

2. NabopartopHbie paboTbl

Tembl 4, 5, 6

Na6opatopHas pabota 1. N3y4eHune paboTbl aNeKTPOHHOro ocumnniorpada.

NabopaTopHas paboTa 2. IamepeHve yaenbHoro 3apsiia anekTpoHa.

NabopatopHas paboTa 3. MNMpoeepka 3akoHa OMa 1 N3MepeHNe yaeNbHOro CONpPOTUBEHNS.
NabopaTopHas paboTa 4. N3yueHne pacnpeneneHnst MarHUTHOrO Nons BAOMb OCK CONEHOMAA.
NabopaTopHas paboTa 5. OnpeaeneHne ropu3oHTanbHOM COCTABNAOWEN MArHUTHOW UHOYKLMM
MarHMTHOro nons 3emnu.

NabopatopHas paboTa 6. ViaydeHune siBNeHNs MarHUTHOro ructepesmnca.

NabopatopHas paboTta 7. N3ydeHune 3aTyxatowwmx konebaHuii.

NabopaTopHas paboTa 8. N3yuyeHue penakcauloHHbIX KonebaHuii.

NabopatopHas paboTa 9. M3ydeHne cobCTBEHHbIX KonebaHwin CTpyHbI.

NabopatopHas pabota 10. iccnegoBaHne Toka B Bakyyme.

3. NMnucbMeHHOEe gomaluHee 3agaHue

Tembl 4,5, 6

1. Ha HemarHuTHbI Kapkac coneHonga cevyeHvem S B 04MH cnoi HamotaHbl N BUTKOB NpoBonoku. nanHa coneHonpga
pasHa ¢. Hantu nHgyktneHocTb L (B MITH) aToro coneHounpa.

2. B marHutHom none ¢ nHaykumeii B pasHoMepHo Bpalaetcs pamka u3 N BUTKOB nposonoku. MNnowanp pamku pasHa S,
yrno-sasi CKopocCTb BpalleHus paBHa w. Hantm makcumanbHyto 3.4.c. Ei,max (8 B) nHOykunn, BO3HMKAIOLWYIO B 3TON
pamke.

3. Mo coneHonay ¢ 4ymucnom BuTkoB N TeyeT ToK |. MarHWTHbIN NOTOK Yepes nonepevyHoe ceveHme coneHonpa paseH @.
Hantn nHoyktusHocTb L (B MKITH) aToro coneHomaa.

4. Cuna Toka B KaTywke NHOyKTMBHOCTU L paBHOMepHO yBenu-4nsaetcs Ha Al 3a Bpems At. Haiitn cpenHee 3HaveHne
3.4.C. camouHaykumm Es(s MB).

5. B anekTpunyeckoi uenun ¢ NHOYKTUBHOCTbIO L cmna Toka name-Haetcsa no 3akoHy |= 5t (A). Havtu 3.4.c. camomHaykumm
Es (8 B).

6. MNpwu BbIKNOYEHUN Lienn, coaepxallein conpotusneHne R, cuna Toka ymeHblwaeTcsa cornacHo rpadmky. Haitu
WHOYKTUBHOCTb Lenu L (B [H).

7. B nnockom BO3ayIWHOM (€ = 1) KOHAEHCATOPE C NAOWanbio Kaxaow NNacTuHbl S UHAYKUUS

8. B nnockom Bo3aylHOM (€=1) KOHOEHCATOPE SNEKTPUYECKOE CMELLEHNE MEHSETCS NO 3akoHy D=a?t . Haittm nnoTHOCTbL
TOKa cMelleHns jcmell. (B A/M2).

9. ConeHonp ¢ nnowanbio nonepevHoro ceveHms S umeet N BUTKOB NPOBONIOKA. VIHAYKLIMA MAarHUTHOMO NONS BHYTPW
coneHoupa npu cune toka | pasHa B. Haintn nHgyktusHocTb L (B MITH) aTOro coneHovpa.

10. ConeHong nHOyKTMBHOCTbLIO L cogepxmT N BUTKOB MPOBO-NOKWN. HaiTh MarHuTHbIN NOTOK Yepes nonepedvHoe
ceveHve coneHonga @ (B MkB6) npw 3apaHHoi cune Toka |.

3aver

Bonpochl k 3a4eTy:

1. On. cTaTmyeckoe none B Bakyyme. 3aKOH COXpaHeHns an. 3apsaa. 3akoH KynoHa. HanpsxeHHocTb an. nons. MpuHumn
cynepnosnumm nonemn.

2. MoTeHuman an. ctatnydeckoro nons. CBsA3b HANPSXXEHHOCTU 1 NoTeHUmMana an. cTaTUu4ecKoro nons.
3.9nekTpuyecknii gunonb. Pacyet an. nona gunons.

4. Cvnosble nuHKMKM 3. nons. MoTok BeKTopa HaNpPsXXeHHOCTA 3. NONs.

5.Teopema OcTporpanckoro-laycca n ee NpMMEHEHMNE K BbIYUCNEHNIO HANPSXXEHHOCTU NONS OT BECKOHEYHOM
04HOPOLOHO3APSXKEHHON NNOCKOCTH.

6. Teopema OcTporpanckoro-laycca 1 ee NpUMEHEHUE K BbIMUCIEHNIO HAMPSXXEHHOCTU NOMSt OT 6ECKOHEYHON HUTK.
7.Teopema OcTporpanckoro-lraycca n ee NpyMEHEHNE K BbIYUCIIEHMIO HAMPAXEHHOCTU NONS METaANNNYECKOoW capepbl.
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3ﬂeKTpI/I'-IeCKOG none B BellecTse.

8. 9n. none B OnaneKkTpukax. nOﬂﬂprle N HenonsipHble MONeKynbl. ON. AMNONb BO BHELWHEM OOHOPOAHOM 3J1. none.
9. nOHﬂpI/ISGLI,I/IFI OM3NeKTPUKOB: opueHTaunoHHaa n gepopmalmoHHas. BeKTOp nondapmusauun. CBs3b mexay
NOBEPXHOCTHOM MJIOTHOCTbIO CBA3AHHbIX 3apA00B 1 BEKTOPOM nonapusaudnn.

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

3.MpoBOAHUKM B 3N1EKTPOCTATUHECKOM Mone

11.MposogHvKK B 3n. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY NPOBOAHUKA U HA €r0 NOBEPXHOCTK).
12.CBA3b MexXay HanpsXXeHHOCTbIO 3/1. NONS Y NOBEPXHOCTW NPOBOAHUKA U MOBEPXHOCTHOM MNOTHOCTBIO 3apsA0B.
13. OnekTpoeMKocTb NPoBoAHMKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEHCaTopOB.

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

15. SHeprvs an. nons. SHeprus 3apsXXeHHOro NPoBOAHUKA.

4.IOCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

16. MNoCTOAHHbIN 311. TOK, €r0 XapakTepUCTKM 1 YCNOBNS CyLECTBOBaHUS.

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

18. MNocToaHHbI an. Tok. 3akoH Oma B andodpepeHumansHoln opme.

19. BnekTPONpPOBOAHOCTb METANNOB. SKCNEPUMEHTANbHOE 00Ka3aTeNbCTBO SNEKTPOHHON NPUPOAbl TOKa B MeTannax.

20. Knaccuuyeckas Teopust anekTponpoBogHocT metannos. BeiBog 3akoHoB Oma n BuoemaHa-®paHua na anekTpoHHOM
Teopum.

21. TpyoHOCTW Knaccuyeckowm Teopum NpoBOAUMOCTH.

5.MarHnTHOoe none B BaKyyme.

22. MarHuTHOe none B Bakyyme. 3akoH Brno-Casapa-/lannaca v ero npumeHeHue ons pacHera MarHMTHOro Nnons NPsIMoro
TOKA.

23. 3akoH Brno-Casapa-/lannaca u ero npumeHeHne 4ns pacyera MarHMTHOrO Nons B LIEHTPE KPyroBoro Toka.
24. MarHuTHOe none OBuXylerocs 3apsaa.

25. 3akoH Amnepa. [lefcTBue MarHUTHOroO NONS Ha OBUXYWMIACS 3apsaa.

26. [1BnXeHne 3apsKeHHbIX 4acTuL B MarHUTHOM rone.

27. YckopuTenn 3apsixkXeHHbx YacTuu. LInknoTpoH.

28. 9dbcpekT Xonna.

29. 3aKOH MOMHOro TOKa AN MarHUTHOrO MONS B BakyyMme.

30. MarHmuTHOE none coneHomaa v Toponga.

31. PaboTta no nepemelLeHnto NPOBOAHMKA U KOHTYpa C TOKOM B MarHATHOM Mone.
6.MarHnTHoe none B BElECTBE.

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

33. lna n napa MmarHeTu3m.

34. HamarHnyeHHocTb. MarHmTHOE none B BEWeCTBeE.

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

36. ®eppomarHeTukn, UX CBOMCTBA M MX NpMpoaa.

7.0OCHOBbI TEOPUN 3NEKTPOMArHUTHOrO MONS.

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

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

40. DHeprus MarHUTHOro nons.

41. Buxpesoe anektpuyeckoe none.

42. Tok cMelleHns.

43. YpaBHeHve Makcsenna v nx aHanms

8.9nekTpoMarHnTHble konebaHus.

44. dnekTpuyeckunin konebatenbHblin KOHTYP. CBOBOAHbIE 3NEKTPOMArHUTHBIE KOonebaHus.
45. SnekTpuyeckuii konebatenbHbIn KOHTYP. CBoGoAHbIE 3aTyXatoWme aNeKTPOMarHnTHble konebaHust konebaHus.
46. dnekTpuyeckmnii konebatenbHbIil KOHTYP. BbIHyX AeHHbIE 9N1eKTPOMarHUTHble KonebaHus.
9.9neKkTpoMarHNTHbIE BOJHBI.

47. CBoWiCTBa 3NEKTPOMarH1THbIX CBOWCTB

48. DHeprus aneKkTpoMarHMTHbIX BOMH.

49. N3ny4eHne anekTpm4eckoro ounons.

50. Wkana anekTpoMarHUTHbIX BOMH.

Cemectp 3

TekyLLU KOHTPONb

1. KoHTponbHas pabora

Tembl 7,8, 9,10, 11,12, 13, 15

TeMbi:

1. iHTepdepeHuns ceeta
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2. Ondppakuns ceeta
3. MNMonspusauus ceeta
4. DOTOHDI

5. Tennosoe n3nyy4eHne
6. Teopus atoma bopa
7. doToadhdoekT

8. BonHoBble cBoicTBa YacTuL,
9. PagnoaktnBHOCTb

10. dopo atoma

3apava 1. Ha ToncTyro CTEKNSHHYIO NAACTUHKY, MOKPbITYIO O4EHb TOHKOW NAEHKOW, Nokasartesb NpenoMneHns n2
BelecTBa KOTOPON paseH 1,4, nagaet HOPManbHO NapanienbHblil My40K MOHOXpoMaTMyeckoro ceeta (A=0,6 Mkm).
OTpaxeHHblin CBET MakcuMabHO ocnabneH BcnencTeme UHTepdpepeHumm. Onpenenutb TONWMHY d NAeHKW.

3agaya 2. Ha wenb wnpuHoin a=0,1 MM HOpManbHO NagaeT napannefbHbli Ny4oK CBeTa OT MOHOXPOMAaTN4eCcKoro
uctoyHuka (A=0,6 mkm). Onpenenutb WNPKHY | LEHTPaNbHOrO MakCMMyMa B AMPPaKLMOHHOW KapTuHe, Npoeunpyemon ¢
MOMOLUbIO NINH3bI, HAX0ASWeNCa HEeNOCPEeACTBEHHO 32 WeNblo, Ha 9KpaH, OTCTOSWMNIA OT IMH3bl HA PaccTosHUM L=1 Mm.

3apnaya 3. CteneHb nonsapun3aumn P H4aCTUYHO-NONAPN30BaHHOIO CBeTa paBHa 0,5. Bo ckonbko pa3 oTnn4yaeTcs
MaKkCunMalibHasa MHTEHCUBHOCTb CBeTa, NponyckaeMoro 4epe3 aHanma3arop, ot MUHUMaNIbHON?

3apaya 4. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temnepartype T=400 K 3a Bpems t=5 MUH n3nyyaertcs aHeprus
W=83 [Ix. Onpenenntb KO3OMLNEHT TEMNOBOrO U3MNYYEHNS € CAXMN.

3apgadya 5. [1Ba MCTOYHMKA U3NYYaloT CBET C ASIMHOM BONHbI 375HM 1 750 HM. Haritn oTHOWeEHWe NMMynbCoB (POTOHOB,
n3ny4aembix NEPBbIM Y BTOPbIM UCTOYHUKOM.

2. JlTabopatopHble paboTbi

Tembl 7, 8,9, 10, 11,13

NabopatopHas paboTa 1. MI3ydeHune siBneHns nHTepdepeHLmn.

Nab6opatopHas paboTta 2. N3y4eHne aomdgopakumm ceeTa.

NabopatopHas pabota 3. MI3y4eHne 3aKOHOB TEMNOBOr0 U3MY4EHMSI.

NabopatopHas paboTa 4. iaydeHue siBneHns gotoadpdoekTa.

NabopaTopHas paboTa 5. OnTmyeckas aHM3OTPONUS MOL BIUSHAEM BHEWHMWX BO3LEACTBUIA
NabopatopHas paboTa 6. DkcnepuMeHTansHoe NOATBEPXAEHUE NocTynaToB bopa.
NabopatopHas pabota 7. OnbIT PpaHka 1 Mepua

NabopatopHas pabota 8. CnekTp atoma Boaopoa.

Na6opatopHas pabota 9. O3HakoMneHne ¢ paboToii rasoBoro nasepa.
NabopatopHas pabota 10. N3MepeHne CkOpOCTH CBETa C MOMOLLbLIO TA3EPHOIr0 CEHCopa ABUXEHNS.
3. NMucbmeHHOe aomallHee 3apaHue

Tembl 7, 8,9

Mpumep 3anaHus.

. OnpegennTb YNCNO HYKNOHOB B SiAPe atoMa HaTpus.

. OnpegennTb 4MCNO NPOTOHOB B SiApe atoMa Meau.

. OnpenennTb YMCno HEMTPOHOB B AApe aToOMa aproHa.

. HalAitn oTHOWweHWe onameTtpa sapa n3otona Meoy K amameTpy sapa atoma xenesa.
. Haiitn oTHOoWweHne Macchl sapa nsotona yrnepoga K Macce sagpa atoma xenesa.

. Haiitn oTHOWweHWe 3apsna aapa ypaHa K 3apsay aapa atoma xeneaa.

. Haiitn paguyc snpa anementa, ecnn RO =1,3710-15m.

. Haintn sHepruio cesasm agpa atoma ypaHa Ecssasu (B MaB).

. Haiitn sHepruto cesism Ecsasn (B MaB) sopa ¢ maccoi ms.

10. HanTn yoenbHyto aHepruto cea3un Ecea3n saopa ¢ maccom ms.

Ok3ameH

Bonpochbl k ak3ameny:

1. PacnpocTpaHeHune cBeTa Yepes rpaHuly AByX cpem.

2.MHTepepeHLms cBeTa.

3. KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTb.

4. Ycnosve NHTepgePEHLNOHHON0 MakCMMyMa 1 MUHUMyMa.

5.NHTepdepeHLms cBeTa. Pacuet HTepdOepeHUNOHHON KapTUHBI OT ABYX UCTOYHUKOB.
6.HTephepeHuns ceeTa B TOHKMX NAEHKAX.

7. Ondppakuns ceeta. MpuHumn MNolireHca-dpeHens.

8. Metopg 30H ®dpeHens.

9.Indppakuus dpeHens Ha KPyrnomM OTBEPCTUN.

10.Ondbpakums PpeHens Ha Kpyrnom gucke..

11. Ondppakumsa dpayHrogepa Ha ANPPakLMOHHON peleTke.

12.dndopakums Ha npocTpaHCTBEHHOM pelleTke. dopmyna Bynbdha- bparra
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13.0ucnepcus ceeta. OneKTpoHHAs Teopus gucnepcun ceeta.

14. MNonspusauma ceeTa.

15.CTteneHb nondpusauun.

16. 3akoH Manioca.

17.0BoiHoe nydenpenomneHue. VIckyCTBeHHas ontnyeckast aHn3oTponus.

18. TennoBoe n3ny4yeHne 1 ero xapakTepncTnkn. 3akoH Kupxroda.

19.3akoH CtedhaHa-bonbumMaHa. 3akoH cMelweHns BuHa.

20.MNvmnote3a MNnanka. Popmyna MNnaxka.

21.PoToadphekT.3akoHbI oTOddDEKTA.

22.YpaBHeHWe DiiHWTelHa ons BHeIWHero ooToadodekTa.

23. OnbiTbl lebenesa. JaeneHue ceeTa.

24.BonHoBoe 06bsICHEHME AaBNEHUS CBETA.

25.KBaHTOBOE 00bSICHEHME NABNEHUS CBETA.

26. SdppekT KomnToHa.

27.KopnyckynsapHo-BONHOBOW Ayann3m CBONCTB BelecTtsa. Popmyna fe bponns.
28.CooTHoweHue HeonpeaeneHHocTen. Cneactsms U3 COOTHOLWEHWUIA HEONPEAENEHHOCTEN.
29.BonHoBas oyHKUNS 1 ee CTaTUCTUHECKMNIA CMbIC.

30.061wee ypaBHeHue LLpennHrepa. YpaeHeHue LWpeanHrepa ans ctaumoHapHbIX COCTOSIHUIA.
31. MprHUMN NPUYNHHOCTN B KBAHTOBOI MEXaHWKE.

32.CeobogHas yactuua.

33.HacTtuua B 04HOMEPHOW NPSAMOYroNbHORN " NOTEHUManbHOM Sme".
34.MpoxoxAeHne YacTMLbl CKBO3b NOTEHUMaNbHbIA 6apbep. TYHHENbHbIA adOdPeKT.
35.KBaHTOBbIV rAPMOHMYECKMIA OCLUMANSATOP.

36. MoMeHT nmnynbca B KBAHTOBOW MexaHuke

37.ATtom Bogopoa. KeaHToBble ynucna.

38.0nbiT WTepHa u MNepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YUCHIO.
39.MprHUUN HEPA3NNYMMOCTU TOXAECTBEHHbBIX HYaCcTuIL,.

40.MpwuHumn Maynu. PacnpeneneHve aNeKTPOHOB B aTOME N0 COCTOSIHUSIM.
41.CnekTpbl aTOMOB 1 Monekyn. KombrHaunoHHoe paccesiHve cBeTa.
42.BbiHyxgeHHoe nanyyenue. MpuHumn getanbHoro pasHoeecus. opmyna NnaHka
43.Nazepsl

44 .9neMeHTbl KBAHTOBOM CTATUCTUKM.

45. PacnpeneneHune anekTpoHOB NPOBOAUMOCTY B METANNE MO SHEPTUSIM NpK aBCONOTHOM Hyne. SHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHve anekTpoHOB NPOBOAMMOCTU B METaNNE MO SHEPrusM.

46. Teopus TennoemkocTen diiHwTeHa, Oebas.

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

48. MonynpoBoaHmkn.CobCTBEHHAS U NpYMeCHast TPOBOAUMOCTbL MOJYNPOBOLHUKOB.

49. PaboTa Bbixona. KoHTakTHas pasHoCTb NOTEHLMANOB.

50. KOHTaKkT 3n1eKTPOHHOr0 1 AbIPOYHOrO MOMYNPOBOAHNKOB (P-N NEPexXon) v ero BoMbT - aMnepHas xapakTepmucTuka.
51. OcHOBHblE CBOMCTBA 1 CTPOEHNE A0pa.

52. OHeprus cea3un soep.

53. SoepHble cunbl.

54. PagnoakTneBHoCTb. Buabl paanoakTMBHOro N3ny4eHus.

55.YpoBeHb aneMeHTapHbIX YacTuL.

56. dyHOameHTanbHbIE B3aMMOOENCTBUS.

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 1

TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS NMpoliaeHHoro Matepuana. PaboTa 1 10
BbINOHAETCS B MUCbMEHHOM BUae 1 coaétcs npenogasartento. OueHnBarTcs
BnafeHne matepuanom no teme paboTbl, aHaNUTUYECKME CNOCOBHOCTY, BNaaeHne
MeToaMu, yMEeHMsl U HaBblKK, HeOBX0AUMblE A4N151 BbINOMHEHWS! 3a0aHWiA.

Na6opatopHsble [B ayanTopuu, ocHaIWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6HblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 30
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornit. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSTb ero Ha NPaKkTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWEM NpeaMeTHON obnacTu.

MucbmeHHoe  [O6yyarowmecs nonyyaoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 3 10
3apaHvie cnaérca npenogasarento. OueHnBalOTCS BNaAEHNE Matepuanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Anst BbIMNOMHEHWS 3a0aHWA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMINHGI. 50
O6yuatowmitica nony4aeT Bonpoc (Bonpochkl) Nnmbo 3anaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHOA
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HAHMSI, HABbIKW 1 YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLUIA N PeLleHNN NPAKTUYECKNX 3a0aHWiA.

CemecTp 2
TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoi pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. PaboTa 1 10
BbINOSIHAETCS B MUCbMEHHOM BUae n coaétcs npenogasartento. OueHnBaloTcs
BrafeHne matepuanom no teme paboTbl, aHAIUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, yMEeHMsl U HaBblKW, HeOOX0AUMbIE AN BbINOMHEHWS 3a0aHWiA.

Na6opatopHsble [B ayantopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyAoBaHeM, obyyatolwmecs
paboTbl NPOBOAST y4e6HbIE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 30
MPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpYMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWER NpeaMeTHON obnacTu.

MucbmeHHoe  [O6yyarolwmecs NonyyaoT 3a4aHue MO OCBEWEHNIO ONPenenEHHBIX TEOPETUYECKMX
JomatuiHee BOMPOCOB WX pelleHmnto 3a8a4. PaboTta BbINONHAETCS NMMCbMEHHO OOMA U 3 10
3agaHvie cnaérca npenogasarento. OLueHnBalOTCS BNaAEHNE MATEPUAoM Mo TeMe
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafeHue METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ansi BbINOMHEHWS 3a4aHWA.

3auert 3a4éT HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ONCLUMINHGI. 50
O6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noarotoBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNbIOTEPHOA
goopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HaHWS, HAaBbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUA 1 PeLleHn NPaKTUYeCKNX 3aaaHuii.

Cemectp 3
TekyLLUA KOHTPONb
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B YacChl ayanTopHoi paboTbl. Obyyarowmecs

paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 1 10
BbIMONHSETCA B NMCbMEHHOM BUAe 1 caaétca npenogasartento. OueHnBatoTcs
BNafLeHne maTepmanom rno Teme paboTbl, aHaNNTUYECKME CNOCOBHOCTK, BafeHwe
MEeToaMu, YMEHMS 1N HaBbIKWA, HEOOXOAUMbIE NS BbINOMHEHWS 3a0aHNIA.

NabopatopHble (B ayantopun, ocHawéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs

pabothl NPOBOAAT y4ebHble 9KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 30

NpakTKO-OPUEHTMPOBAHHbBIX TexHoNoruiA. OLEHNBAKOTCS 3HaHNE MaTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWE NpeaMeTHON obnacTu.
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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. MepeueHb nuTepartypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)

OcBoeHue gucuMnauHbl (Moaynsl) npeanonaraeT M3yYeHrne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00yHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3AaHWA BMONNOTEYHBIN
hOHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON NI OCBOEHUS AUCLMMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 kK paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIIMHBI (MOAYIS)

Casenbes W.B. Kypc o0buweli douanku. B 5-u 11. Tom 1. MexaHuka [SnekTpoHHbI 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 n TepMoanHammka [OnekTpoHHbIi pecypc]
: yuebHoe nocobue / . B. CaBenbes. - CaHkT-lMeTepbypr: NaHb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

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

9. MeToguueckme ykasaHusl oisi 06y4aloLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumm

nekumn BecTtu koHcnekTMpoBaHue y4iebHoro matepvana. Obpaiatb BHUMAHUE HA TEPMUHBI, CDOPMYIMPOBKY,
packpbiBAKOWMNE COAEPXKAHNE TEX UMW UHBIX SIBIEHUIA U NPOLLECCOB, HAYYHbIE BbIBOLbI U
npakTnyeckme pekoMeHgauum. XenatenbHo 0CTaBUTb B pabounx KOHCMEKTax Mons, Ha KOTOPbIX
LenaTb NOMETKM U3 PEKOMEHJOBAHHON NMTEPaTypbl, AOMOMHAWME MATEPHAN NPOCHYIWAaHHOM
NeKLuMn, a TakXe NoayepKrBarolLme 0cobyto BaXHOCTb TEX MU MHBIX TEOPETUYECKIMX MONOXEHWIA.
3apaBatb NPenogaBaTento yTOUHSIOWME BONPOCH! C LIENbIO PA3PELIEHUS HESICHBIX MOMEHTOB.

npakTuyeckme | 1. Ha nepBoM 3aHATUKM CTyAeHTaM npeanaraeTcsa nurepaTypa v Mmatepuansl B 9N1eKTPOHHOM BuAE ONS
3aHATNSA rnocnenyowero NpoBeaeHNs NPakTUYECKMX 3aHATUIA 1 caMoCTOSITeNbHON paboTol.

2. Ha nocnenyowmx 3aHATUAX CTYAEHTHI peWwaroT 3aiayn no NnpeactaBneHHbIM TeMaM.

3. AKTUBHOCTb CTyAEHTOB MoowpsieTcs npenonasarensam bannamu.

4. CymMMapHblii 6an, KOTOpbIiA BbICTABNSIETCS CTYASHTY 3a NPOBeAeHMNEe NPaKTUYECKMX 3aHSTUR,

cknapblBaeTcsl U3 6anno., BbICTABIEHHbIX 3a MOCELWEHWe 3aHSTUI 1 aKTMBHOE y4acTie CTY4eHTOB B

NPOBEeAEHNN 3aHATUIA.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| 1. Ha nepBoM 3aHATUM CTYAEHTLI pacnpenensoTcs B 6puranbl no 2-3 4enoseka Ans BbiNONHEHUS
paboThbl nabopatopHbIx paboT, 1 UM onpenensieTcs nepeyeHb BbiNoHAEMbIX PaboT U3 NPenCcTaBNEHHOro

Bbiwe (4.2) cnucka.

2. MNepen BbINONHEHUEM NabopaTopHO PaboTbl CTYAEHTbI JOMXKHbI N3Yy4UTb METOANYECKUE YKa3aHMWs

K Mony4yeHHbIM nabopatopHbiM paboTam Ans F[PaMOTHOrO WX BbIMOMHEHMWS

3. HenocpencTeeHHO nepen BbiNOAHEHMEM NabopaTopHoi paboTbl CTYAEHTE MPOXOAST ONPOC MO

BbISICHEHUIO CTENEHW MX NOArOTOBIEHHOCTU K BbINOMHEHUIO NabopaTopHOA paboThl C MOCNERYOWNM

[JOMycKOM.

4. B cnyyae gonycka CTyAeHTbl, UCMONb3ys METOAMYECKME yKa3aHWs, OMXKHbI BbIMOMHUTb

npencTaBneHHyo nabopatopHyo paboTy 1 nokasaTtb NpenoaaBaTesnto Nony4YeHHble

3KCnepuMeHTanbHble AaHHbIE.

5. Cnepytowunia atan - HanucaHue oT4yeTa no gaHHoin nabopaTopHol paboTe.

6. B nanbHenweM naHHbIR OTY4ET NpeacTasmTb NpenogasaTento N 3alnTuTb.

7. B 3aBMCUMMOCTU OT 3HAHWIA CTyieHTa NpenoaBaTenb BuICTaBnseT 6ann 3a faHHyo paborTy.

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

TenbHas 006bI4HO paccmaTprBaeTCsl He BECb MaTepuan, a Tonbko ero Yactb. OctanbHasi ero 4acTb

paboTa BOCMOJ/IHSIETCS B MPOLECCE CaMOCTOSITENbHOM paboThl. B ¢BA3M ¢ 3TMM paboTta ¢ pekOMeH0BaHHOM
nutepaTtypoii obszatenbHa. Ocoboe BHUMaHUE Npu 3TOM HEO6X0AMMO 0BpaTTb Ha CoLepXaHue
OCHOBHbIX MOMIOXEHWUI 1 BbIBOLOB, 06bSICHEHNE SBNEHWNI 1 (DAKTOB, YSICHEHWE NPaKTU4ECKOro
MPWNOXEHUs paccMaTprBaEMbIX TEOPETUYECKMX BONMPOCOB. B npouecce aToi paboTbl CTyaeHT
LOMXEH CTPEMUTBCS MOHATb 1 3aMOMHUTb OCHOBHBIE MOMOXEHNS paccMaTpuBaeMoro Matepvana,
NpVMepBbI, MOSICHSIIOLWME ero, a Takxe pa3obpaTbCs B UAMIOCTPATUBHOM MaTepuane.

KOHTponbHas | 1. BHUMaTenbHO npoyunTtariTe ycnosue 3aaadv U BbISICHUTE CMbICT TEPMUHOB U BbIPAXEHWi B Hee
paboTta BXOOSILUMX.

2. 3anuwunTe KpaTko ycnoBue 3aaayu, BBOAS O 3aaHHbIX B YCNOBUW BENNYMH 1 ANsl onpenensieMoii

BENNYMHBI BYKBEHHble 0603HaYeHNs.

3. BbipasnTb BCce YMCNOBbIe 3HAYEHUS 3a0aHHbIX B YCIOBUM BENWMYUH B eanHuuax CIA.

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

3apaun.

5. MNpoBennTe aHann3 3a4ayn, BCKPbIBAOWMWA ee on3nYecKnii cMbici. YCTaHoBUTe, Kakue

PU3nYecKkmne 3aKoHbl U COOTHOLIEHUSI MOTYT ObiTb MCMOMb30BaHbI NPW PELeHn JaHHOK 3a0a4u.

6. Ha ocHOBaHMM (pr3nYeckmx 3aKOHOB COCTaBbTe yPaBHEHUS, CBSA3bIBaAlOWME (PU3NYECKNe

BENVNYMHBI, KOTOPbIE XapakTepmayloT paccMaTpuBaeMoe B 3aaade siBfieHue.

7. PelnTe 3anncaHHble ypaBHEHUS MaTeMaTUYeCK OTHOCUTENIbHO MCKOMOM BENIMYUHbBI U NOyYuTe

oTBeT B 00LEM BUIE.

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

3Ha4yeHns BenuyrH B eguHmuax CU u, nponseens BbIMUCNEHUS, NMOMYYMTE YACTIOBON OTBET.

10. PelleHre 3a0a4m conpoBoXaanTe KpatkuMm, HO NCYEPMbIBAIOLLMMYN NOSICHEHUSIMIA.

nucbMeHHoe | MeToamyeckme pekoMeHgaumm K AoMallHeMy NMCbMEHHOMY 3a4aHuto.

nomawHee | JlomawHee 3afaHne BbINOMHSAETCS YepHUnamm, pa3bopyrBbiM NOYEPKOM B OTAENBHOMN WKOMBbHON
3afaHve TeTpaam. Ecnu nouepk Menkuii, HepasbopuKMBbIA (HEMOHATHBIN), TO CneayeT nucaTb YePTEXHbIM

WpnTOM.

Ycnosus 3agady B AOMalHEM 3a8aHny NPUBOASATCS NONHOCTLIO. [1ns 3amevaHuii npenogasaTtens Ha

CcTpaHuLax TeTpaan Hy>XHO OCTaenATb nons. Kaxayto 3agady cnegyeT Ha4mHaTb C OTAENbHOrO IncTa.

PelweHuns 3anay nonxHbl CONPOBOXAATLCS KPATKMMU, HO MCHEPMbIBAIOWMMU 06 SACHEHMSAMM X002

peweHns. PeweHne 3a0a4 pekOMeHOyeTCs BbIMONHATL B Cleaytoleri NocneaosaTenbHOCTU:

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

2. Coenatb (ecnu 3170 HEOHX0AMMO) YEPTEX (INEKTPUYECKYIO, ONTUHECKYHO CXEMbI), MOSICHSIOWNIA

coepxaHue 3afayv 1 Xon peleHuns.

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

4. CocTaBMTb ypaBHEHMWE U CUCTEMY YPaBHEHWUI, pellas KOTOPYHO, MOXHO HaWTN NCKOMbIe

BENNYWHBbI.

5. PewnTb ypaBHeHMWe B 0OLEM BUAE U NONYYUTb PACHETHYIO OOpMYy.

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

€€ NpaBuNbHOCTb.

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

BENNYuH B cucteMy eamHul CU, a 3aTem noacTaBuTb NX B pacH&T?HYI0 OOpMyny 1 BbINOMHUTD

BbluncneHns. MNpu peweHnn 3agad, kak npasuio, OCTATO4HO TOYHOCTM B 2-3 3Havalwme umdpbl.

CTyneHT 06513aH coaTb Ha MPOBEPKY BbINMONHEHHOE UM 3a4aHne 3a 4BE HEOENW L0 Ha4Yana Ceccum.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet 1. O3HaKOMMTbLCS C NEpPEeYHEM BOMPOCOB ANs 3a4eTa.

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

3. 3ayeT no or3unke NPOXOAUT B NMCbMEHHON (DOPME U [ONXEH comepXaTb:

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

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

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

3K3aMeH 1. O3HaKoOMUTbCA C NepeyHeM BOMPOCOB A5 3K3ameHa.

2. BHumaTtenbHo npouuntaTb 1 OCMbICAINTL PEKOMEHO0BAHHYIO NNTEPATYpPy, KOHCMEKT nekumii. Belyuntb
BCe oM3nyeckne oopmysibl MO NPONLEHHBIM TEMaM.

3. OKk3amMeH no ouanke NPOXoamT B MMCbMEHHOM hopMe 1 JOMXEH coaepXarb:

- onpefeneHne OCHOBHbIX (OU3NYECKMNX BEIMYUH (B @HANUTUYECKOW U TEKCTOBOW hopMe);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONpPeneneHbl kKak MoLynb, Tak Y HarpaBneHue;
-CPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PM3MKW (B aHANMTUYECKON 1 TEKCTOBOW GDOPME); MPU 3TOM
HeobxooMMO fath ornpeneneHne OU3NHECKNX BENUYMH, BXOASAWMUX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4. PelleHvie 3aa4 cHavana cnefyeT ocywecTBmTb B 0bueM Buae (B BykBEHHbIX 0603HAYEHUSAX),
NONy4YMTb pacyeTHYIO PopMyny 1 3aTeM NPON3BECTM YUCNEHHbIN pacyeT B eanHuuax CU.

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

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBaHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYeHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboTbl C MpenonaBatenem, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ON15 pacnedaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

KomnbioTepHbIii knacc.

CneuvannsmposaHHas nabopaTtopus.

12, Cpeﬂ,CTBa apantauumv npenopgasaHusl oauCcUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpasoBaTenbHOM NPOLECCE MPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnnyHbIX NoNb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus Tekcta U n3obpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXcs BOCMNPUHUMATL OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYLWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PeHNs -
aynnanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

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

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO un yuebHbiM nnaHoM no HanpasneHuo 09.03.04
"MporpaMmHas nHxeHepus" u npodpunio NoaroToBky "PaspaboTka NporpaMMHO-UHDOPMALIMOHHBIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus

Mpodpunb noarotoBkn: Pazpabotka nporpamMMHO-UHGOPMALIMOHHBIX CUCTEM
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04HOE

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. Casenbes W. B. Kypc o0buweli douanku [TekcT] = A course in general pfysics. T. 1, MexaHuka. MonekynsipHas ousvka: B
3-x Tomax / U1. B. CaBenbes. - CaHkT-MNeTtepbypr: JlaHb, 2011. - 432 c.
2. Casenbes W. B. Kypc obweit gouankm [TekcT]. T.2: SnekTpunyecTBo 1 marHetnam. BonHel. Ontuka. - 10-e nsa., crep. -
CN6.: NaHb, 2008. - 496 c.: un. - (YuyebHuku ans sy3os. Cneu. nut.). - ISBN 978-5-8114-0631-9.
3. Casenbes W. B. Kypc obweit consmku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. dursuka 1Bepaoro tena.
Ddu3rka aTOMHOrO AAPa U ANEMEHTAPHbIX YacTuML;: y4ebHMK ans By3os: B 3 1. / U. B. CaBenbes. - CaHkT-lNeTepbypr: JlaHb,
2008. - 320 c.
4. Bpybnesckas I. B. ®usuka. MpakTrkyM [SnekTpoHHbIl pecypc]: yuebHoe nocobue / . B. Bpybnesckas, U. A.
"oHuapeHko, A. B. MnblowoHok. - Mockea: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334

JononHutenoHas nuteparypa:
1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yactax] / . b. BadwuH. - 2-e nag., non. - KasaHb: M13g-so
MOwUH PT, 2011. - Y. 2. - 460 c.: un. - bubnuorp.: c. 432. - Mpenam. ykas: c. 445-459. - Mpun.: c. 432-444. - Pex. MO. - B
nep. - ISBN 978-5-4233-0032-6.
2. BadpuH 0. B. dusnka [TekcT] yueb. nocobue ans cTyn. MHXeHepHbix cnew./ . b. BaguH. - 2-e usgn., non. - KasaHs:
WN3g-8o MOuH PT, 2010. - Y. I. - 316 c.: un. - Bubnwnorp.: c. 300. - ISBN 978-5-4233-0033-3.
3. Opabosuy K. H. ®dunsuka [OnektpoHHbIi pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: ®uamatnut, 2010. -
539c. - ISBN 978-5-9221-0652-8. - Pexxum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
4. nbtowoHok A. B. ®usmka [OnekTpoHHbI pecypc]: yuebHoe nocobue / A. B. UnbiowoHok, M. B. Actaxos, U. A.
MoH4apeHko. - Mocksa: MIHDPA-M, 2013. - 600 c. - (Boicwee obpasoBaHue). - ISBN 978-5-16-006556-4. - Pexxum
noctyna: http://znanium.com/go.php?id=397226
5. KaHH K. B. Kypc obuweii conamku [DnekTpoHHbI pecypc]: yuebHoe nocobue / K. b. KaHH. - Mockea: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum gocTyna: http://znanium.com/go.php?id=443435
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 09.03.04 - [porpamMmmHas nHxeHepus

Mpodpunb noarotoBkn: Pazpaborka nporpamMMHO-UHGOPMALIMOHHBIX CUCTEM
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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