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Mporpamma ancumnnuuHbl "dusmka”; 09.03.01 "NHdopmaTrKa 1 BblMCANTENbHASA TEXHUKA".

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma ancumnnuuHbl "dusmka”; 09.03.01 "NHdopmaTrKa 1 BblMCANTENbHASA TEXHUKA".

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
KOMMeTeHuUn npuobpeTaeMoi KOMNETeHLMK
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio

O6yyatolmiics, OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

- OCHOBHbI€E MOHSATUSA, 3aKOHbI 1 MOLENV MEXAHWKU, SNEKTPNYECTBA 1 MArHETN3Ma, konebaHuii 1 BO/H, KBAHTOBOM
PU3NKKN, CTATUCTUYECKON COU3NKN N TEPMOAMNHAMUKN.

JonxeH ymeTb:

- MCMOMb30BaTb OCHOBHbIE MpUeMbl 06paboTKy 3KCNEePUMEHTaNbHBIX AaHHbIX; pelwaTb TUMNoBble 3a4a4u N0 OCHOBHbLIM
pasgenam uavky, UCNoMb3ys METOAbI MAaTEMATNYECKOr0 aHanm3a; Crnonb3oBaTh (PM3NYECKNE 3aKOHbI MPpY aHanmae
1 pelleHnn npobnem.

JonxeH Bnanetb:

- METoAaMu 3KCNEPUMEHTANIBHOrO NCCNENOBAHUS B (PM3MKe (NnaHMpOBaHWe, NOCTaHOBKA 1 obpaboTka
SKCMEepUMEHTA).

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

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHasa ancumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.8 OucumnnuHel (Moaynmn)" 0OCHOBHOM NpodiecCuoHanbHowm
obpazosatenbHol nporpammbl 09.03.01 "MHpopmaTmrKa v BblYUCANTENbHAS TEXHMKA (ABTOMATU3NPOBaHHbIE CUCTEMDI
06paboTku MHGopMaLuK 1 ynpasneHus)" n oTHocuTcs kK 6a3oBoli (061WwenpoteccnoHanbHOM) YacTy.

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

3. O6bem gucumnanHbl (MOayns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

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

KoHTakTHasi paboTa - 216 4aca(oB), B TOM Y1cne nekumm - 72 yaca(oB), NpakTU4eckne 3aHaTms - 72 4yaca(os),
nabopaTtopHble paboTbl - 72 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 324 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 1 ceMecTpe; 3a4eT BO 2 CeMecTpe; 9K3aMeH B 3 ceMecTpe.

4. CopepxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akaaeMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

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

Bupbl 1 yacbl
KOHTaKTHOW paboTbl,
N Pa:«;.l:l.ent:| g:;:#:nnmlbl / Cemecrp) nx T?gﬁgg:)f)omb Camoc;;oﬁsg;nbuaﬂ
Pocun1P2kreckveflaGoparoprne
1 ';Z)T:HL.KabmsmquKme OCHOBbI 1 8 8 8 32
5 'Broe}r_xlnl-:lab?. MexaHunuyeckne konebaHus u 1 4 4 6 26
R il I N K. : o
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Mporpamma ancumnnuuHbl "dusmka”; 09.03.01 "NHdopmaTrKa 1 BblMCANTENbHASA TEXHUKA".

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Pasnenbl AUCUMMINHDI / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 4. dnekTpocTaTnka u
4. 3NeKTPUYECKMI TOK 2 8 8 6 30
5. [Tema 5. SnekTpoamHammka 2 6 6 6 30
Tema 6. OnekTpoMarHuTHble
6. konebaHusl 1 BONHbI 2 4 4 6 30
Tema 7. BonHoBas n kBaHTOBas
7. onTHKA 3 14 14 24 40
Tema 8. OCHOBbI KBAHTOBOW
8. MEXAHNK 3 8 8 0 30
9. Tema 9. dusnka atoma 1 TBEPJOro 3 10 10 6 42
Tena
Tema 10. dusunka sopa u
10. 9NEMEHTAPHbIX YacTul 3 4 4 6 32
Ntoro 72 72 72 324

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. Pusnyeckne oCHOBbl MEXAHUKM

OcCHOBbI KUHEMATWKM.

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepuanbHas To4ka, cuctema oTcyéTa, TpaekTopus ABUXEHNS, CKOPOCTb,
nepemMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka spaliatenbHoro agsnxeHus (yrnosas
CKOPOCTb, YrNOBOE YCKOPEHMNE, CBA3b MEXY YrNOBOW M NIMHENHON CKOPOCTAMM, paBHOMEpeMeHHoe BpalleHne
mMaTepuanbHON TOUKMN).

OcCHOBbI fMHaAMUKW.

| 3akoH HbtoTOHa, MHepLumansHasa cuctema otcyéTa. |l 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp Macc, CKOpOCTb 1 YCKOPEHUE LieHTpa Macc.

3aKOHbl COXpaHEHNS B MEXAHUKE.

MexaHunyeckasi pabota. KoHcepBaTUBHbIE CUbl, MOTEHUMANBHAS SHEPrUs Tena. CBA3b MeXy CUNOol 1 NMOTEHUMANbHO
sHepruein. OGHOPOAHOCTb BPeMEHW. 3aKOH COXpaHEeHNs NOMHOW MexaHn4eckow sHeprun. OBHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPaHEHMS UMMyNbCa MeXaHW4eCKOW CUCTEMbI.

MexaHuka TBEpOOro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaweHms. MomeHT nHepuun. Teopema WtenHepa.
OCHOBHOE ypaBHEHMS OMHAMUKN BpallaTeNbHOro ABUXEHNS TBEPAOro Tena. MI30TpOnHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHs MOMEHTa UMMynbea.

PenatuBncTtckas mexaHumka.

2 noctynata CTO. MNMpeobpa3zoBaHue JlopeHua 1 cneacTBust 3 Hero: 3aMe/ieHne BpEMEHM, CoKpalleHne AfiMHbl. 3aKoH
cnoxenus ckopocteii B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHuyeckue Koneb6aHus 1 BOJHbI

MexaHunuyeckne konebaHus.

CeoboaHble rapMoHMYeckre HesaTyxatowme konebaHus. CnoxeHune rapMmoHnyeckux konebarmin. CeoboaHsle
3atyxatolme konebaHus. BolHyxneHHble konebaHus. Pe3oHaHc.

MexaHunyeckune BOMHbI.
XapakTepucTrkn MexaHn4eckux BonH. BonHoBoe ypaBHeHue. MNnoTHOCTb aHepruun. MNNoTHOCTbL MOTOKA SHEPTUN.

Tema 3. MonekynsipHasa cousuka u TepmogmHamMmka

MonekynsipHo-kuHeTn4eckas teopust (MKT) nageanbHoro rasa.

OcHogHble nonoxeHns MKT. OcHosHoe ypaBHeHne MKT naeanbHoro rasa. YpaBHeHNe COCTOSAHNS naeanbHOro rasa.
dusnyecknii cMbicn Temnepatypsbl. ABneHust nepeHoca. CpefHsas onnHa ceoboaHoro npobera Monekyn.

®dyHKuuKn pacnpegeneHma Makcsenna n bonbumaHa.

PacnpegneneHne monekyn no ckopoctsam. PyHkuma pacnpegeneHus Makcsenna. BapomeTtpryeckas goopmyna.
PacnpeneneHune monekyn no aHepruam. dopmyna BonbumaHa.

OcHOoBbI TEPMOANHAMUKM.
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| Hauano TepMoanHammku. Pabota rasza. TennoémkocTtb rasa. CteneHn csoboapl Monekyn. AgnabaTnyeckuii npoLecc.
Kpyroeoii npouecc (umkn). HeobpaTtumble npouecckl. dHTponus. |l Hayano TepMoanHaMUKW.

Tema 4. dnekTpocTaTvka U 3NeKTpU4eCKUn ToK

OneKkTpunyeckoe none B Bakyyme.

CoiicTBa anekTpuyeckoro 3apsina. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTmyeckoro nons.
Lnpkynsiums sektopa . Teopema ["aycca B Bakyyme. KoHgeHcartop. [MpoBogHuKN.

OnekTpuyeckoe nosne B BELLECTBE.

MonsipHble 1 HenonspHbIe AN3NEKTPUKK, MX nonapusauus. MonapmnsosaHHoOCTb. Teopema [faycca ons guanekTpuka.
ONeKTPOEMKOCTb. SHEPrMs INEKTPMUHECKOrO NONs.

MoCTOAHHbBIN 3NEKTPUYECKMNIA TOK.

Cwvna 1 nnoTHOCTL TOKa. 3.4.C. UCTOYHMKA Toka. HanpsxeHue Ha yyactke 1-2. 3akoHbl OMa ons 04HOPOAHOrO U
HEOA4HOPOAHOr0 Y4acTKOB B MHTErpanbHOM 1 anddpepeHumansHon goopmax. 3akoH Ixoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckne TokM B XUIOKOCTSX, ra3ax, B Bakyyme.

Tema 5. dnekTpoauHammuka

MarHuTHOe none B BakyyMme.

WHpykums marHntHoro nons. Cuna Amnepa. MarHuTHbln MomeHT. 3akoH buo-Casapa-Jlannaca. Linpkynsauus sektopa.
Cwuna JlopeHua. [1BnxeHune 3apsna B MarHUTHOM none.

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

MarHuTHoe none B BellecTBe.

MarHeTtukn. HanpsixXeHHoCTb MarHuTHoro nons. Linpkynsauus sektopa

Mpupona marHetnama. deppomMarHeTvku. SHEPrms MarHUTHOro Mons.

OcHoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

Buxpesoe anektpuyeckoe none. Tok cMeweHns. YpasHeHns Makceenna B MHTErpanbHON n guddpepeHumanbHOn
doopmax, nx nu3nyecKmim CMbICH.

Tema 6. dnekTpoMarHUTHble Kone6aHUsA 1 BOMHbI

OnekTpoMarHmMTHble KonebaHus.

Hesatyxatowune konebanus. 3atyxarowme konebaHns. BoiHyxaeHHble anekTpuyeckne konebaHus. PesoHaHc Toka.

aﬂeKTpOMaFH WTHbl€ BOJHbI.

BonHoBoe ypaBHeHVe 1 CKOPOCTb PacnpoCcTpaHeHnsl NeKTPOMarHUTHbIX BONMH. CBOMCTBA 9NeKTPOMAarHUTHbIX BOMH.
LLikana anekTpoMarH1THbIX BOSH.

Tema 7. BonHoBasi U KBaHTOBasi ONTUKa

VHTepdepeHums ceeTa.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMS MakCUMyMa 1 MUHUMyMa HTepdbepeHummn. IHTepdepeHums ceeTta oT
pas3nnyHbix 06 bEKTOB.

Ondopakums ceeta.

MpwHumn lMoireHca-Pperens. Meton 3oH PpeHens. Audppakummn Operens n @payHrogpepa 0T pasnuyHbix 06 BEKTOB.
PaccesiHue ceeTa.

Monsapusauns n aucnepcus ceeta.

EcTecTBeHHbI 1 nonspu3oBaHHbIi cBeT. 3akoH Mantoca. 3akoH Bproctepa. [loHoe nydyenpenomneHune. ducnepcus
cBeTa. ONeKTPOHHAaa Teopus Ancnepcumn ceeta.

Tennosoe nany4yeHue.

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

doToahdekT. dpdpekT KomntoHa. [laBneHuve ceeta.

3akoHbl BHeWwHero gpotoadodoekTa. YpaBHeHue DiHwWTelHa ana gpotoadodoekTa. NpumMeHeHms dpotoadodoekTa. ekt
KomnTtoHa. Macca n umnynsc dootoHa. [asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MEXaHUKM

OCHOBHblE NONOXEHMS KBAHTOBOW MEXaHWKM.

"'mnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTel MeliseHbepra. BonHoBasi oyHKUMS.

YpasHeHve lWpeanHrepa. OoHOMEPHbIA ?AWKMK?, TYHHENbHbBIN 3dOPEKT, KBAHTOBbIA OCLUANATOP.

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 5 13 21. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnuuHbl "dusmka”; 09.03.01 "NHdopmaTrKa 1 BblMCANTENbHASA TEXHUKA".

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble 0pbuTbl, 3HEPrns, CNeKTP
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MEXaHMKe: KBAHTOBbIE YMCNa, CNEKTP U3Ny4yeHus, npasuna otbéopa, CrvH
anekTpoHa. ®@epMunoHbl 1 6030HbI. MpuHumn Maynu. MNepuoamnyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. dusuka appa v aneMeHTapHbIX YacTul,

Sopo atoma. OnemMeHTapHble YacTuubl.

XapakTtepucTtukn sapa. SHeprusa ceasu aapa. Mooenn sgpa. PannoaktuBHoe nanyyeHue n ero suasl. Peakumm
neneHnsa n cuHtesa sgep. Yetolpe Tvna goyHOoaMeHTa bHbIX B3aUMOLENCTBUN aNeMeHTapHbIX YacTuL,. AHTUYACTULbI.
Knaccudomkauus snemeHTapHbIx 4actuy. 'mnoTtesa o kBapkax.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust jisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota oby4arolLyxcs BbIMOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.
OpraHnsauus caMocTosTenbHol paboTbl 0By4arolWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTamu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylEeCTBAEHNS 06pa30BaTENbHON NESTENbHOCTM MO 06pasoBaTENbHBIM MPOrPaMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarucTpatypbl (YyTBEpXOeH
npukasom MuHucTepcTa obpasoBaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHOM paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHoro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupeXaeHns
BbiCLeEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepancHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXckoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMmMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUSI

dopMa KOHTpons OueHunBaeMblie
Tan
Ora KOMNETeHLIMM TeMmbl (pa3penbl) AUCLUMUHBI
Cemectp 1
TeKyLL M KOHTPOIIb
1. dun3nyeckre OCHOBbI MEXAHUKN
1 Kgg;gganaﬂ OK-7 2. MexaHunyeckune konebaHusl 1 BONHbI
P 3. MonekynsipHas cpusmka n TepmoamHammnka
1. dn3nyeckme OCHOBbI MEXAHWUKN
TOPHbI
2 n:ggfj OpHBIE OK-7 2. MexaHuyeckue konebaHnst U BONHbI
P 3. MonekynsipHas pusmka n TepmoamHammka
3ader OK-7
CemecTp 2
TeKyLL M KOHTPO/Ib
4. dnekTpocTatuka n aneKTpuYeckmin ToK
KoHTponbHas
1 26022,1 a OK-7 5. OnekTpoanHammka
P 6. DnekTpoMarHUTHbole KonebaHus 1 BOMHbI
4. DnekTpocTaTmka n anekTpu4eckui ToK
J1 TOPHbI
2 p:gngj OpHbIE OK-7 5. SnekTpoanHamuka
6. OneKTpoMarHuTHole konebaHus 1 BOMHbI
3adver OK-7
CemecTp 3
| TekyLymin koHTpOnD) |
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dopmMa KoHTponst  (OueHuBaeMbl
Aran P P K :Mn p ea:ieuuue Tembl (pa3nenbl) AUCLUMUHDI
7. BonHoBas u kBaHTOBas onTuka
1 KoHTponbHas OK-7 8. OCHOBbI KBAHTOBOW MEeXaHUKu
paboTa 9. ®usuka atoma 1 TBEPJOro Tena
10. Pusmka s4pa 1 SNEMEHTaPHbIX YacTu,
7. BonHoBas n kBaHTOBas onTuka
2 S:ggfjmp"'b'e OK-7 8. OCHOBbI KBAHTOBOW MEXaHWUKW
9. ®usmka atoma 1 TBepaoro Tena
Ok 3aMeH OK-7

6.2 OnucaHue nokasartenen v KpUTepmes OLLEHUBaHNA KOMMETEHLMIA Ha pa3/InyHbIX 3Tanax ux coopMmpoBsaHus,
onucaHue LLKan oLeHMBaHUs

Kputepum
®opma OL,eHNBaHUS 3ran
KOHTpoOns
OTnN4YHO Xopoluo Y nosn. Heyn.
CemecTp 1
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3afaHus BbINONAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
MpoaeMoHcTpupoBaH [3anaHui. MpucytcTeyioT MpoaemMoHcTprpoBaH
BbICOKUIA YPOBEHb MpucyTcTByIOT cepbé3aHble oWwmnbKu. HEeYLLOBNETBOPUTENbHBbIA
BnafeHus MaTtepranoMm. [HesHaunTenbHble MNpoOeMOHCTPUPOBaH  |ypOBEHb BnaneHUs
MposiBneHs. ownbKm. YOOBNETBOPUTENbHBIA  [MaTePUanom.
NMpeBOCXoAHbIE MponeMOHCTPUPOBaH  |ypoBeHb BnaaeHus MposiBneHb
CnocobHOCTM XOpOLWWniA ypOBEHb MaTtepranom. HeLoCTaTO4Hble
MPUMEHSATb 3HAHWSA U [BnageHus matepuanoM. (MposiBneHbl HA3KMe cnocobHoCTM
YMEHUS K BbINONHEHUIO |[posiBNeHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHUS Y
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM MPUMEHSATb 3HAHUS U [yMEHMS K BbINONHEHWIO
MPUMEHATb 3HAHUS U [yMEHWS K BbINOMHEHMIO [KOHKPETHBIX 3a4aHWIA.
YMEHUS K BbINONHEHUIO |KOHKPETHbIX 3a4aHUiA.
KOHKPETHbIX 3a0aHui.
Nab6opatopHble |ObopynoBaHme u O6opynosaHue 1 O6opynosaHue u O6opyLnosaHue n
paboTbl MEeTOAbl MCNOMb30BaHbl (METOAb! NCMNOMb30BaHbI [METOAL! HACTUYHO MEeTObl UCMONb30BaHbl | 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWibHO.
npesocxoaHas MposiBneHa xopowas  |[npasunsHo. MNposeneHa |[MposisneHa
TeopeTumyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobxoauMble HaBbikKM  |NOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxonmMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUs 4acTUYHO N YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBLIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4aCTMYHO He COOTBETCTBYET €€
LensM. LensmM. COOTBETCTBYET €€ LensM.
uensm.
3auTteHo He 3auteHo
3auer Obyuatowwumitica obHapyXun 3HaHne OCHOBHOro  |OByyatowmincsl 06HapyXunn 3HaYUTeNbHbIE
yuyebHO-NporpaMMHOro matepuana B 06beme, npobenbl B 3HAHUSIX OCHOBHOIO
HeobX04MMOM Ons fanbHeiwen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CneumnanbHOCTU, NPUHUMNUANbHbIE OWMBKU B BbIMOMHEHUN
CMpaBuIICS C BbINOMHEHVEM 3afaHUIA, npeayCMOTPEHHbIX NPOrpaMMolt 3aiaHnin n He
npeayCMOTPEHHbIX MPOrpaMMoi AUCLUUNAUHBL.  |CNOCOBEH NPOAONXNUTL 0ByYeHMEe NnK
NPUCTYNUTb MO OKOHYaHWU YHMBEPCUTETA K
npodpeccroHanbHon nesaTensHocTy 6e3
JLOMONHUTENbHbBIX 3aHATWIA NO COOTBETCTBYOLEN
LMCUMMNNNHE.
CemecTp 2
TekyLLUA KOHTPONb
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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.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOGEH NPOLONXNUTL 0ByHYEHNE UK
NPUCTYNUTb NO OKOHYAHWU YHMBEPCUTETA K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMONHUTENBHbBIX 3aHATWIA NO COOTBETCTBYHIOLWEN
LNCLUMMNINHE.
CemecTp 3
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBunbHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMOHCTPMPOBaH  [ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOpOLWWniA ypOBEHb marepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a0aHui.
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS

OTnN4YHO Xopoluo Y nosn. Heyn.

Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMONb30BaHbl | 2
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.

uensm.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHve OCHOBHOrO 3HauuTenbHble Npobenbl

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,

B 3HAHWSIX OCHOBHOrO
y4ebHO-NPorpaMMHOro

cMcTemMaTmyeckoe u
rnybokoe 3HaHue

y4ebHO-NPOrpaMMHOro
MaTtepuana, ycnewHo

y4ebHO-NPOrpaMMHOro  |BbINONHWA HeobxoanMoM Lns MmaTtepvana, LonycTun
martepuana, yMeHue NpeLyCMOTPEHHbIE nanbHelwen yyebbl U [MpuHUMNuanbHble
cBOOGOHO BBIMOMHSATL  |MPOrpaMMol 3afaHns, |npeacTosiwei paboTtel  |OWKWOKW B BbINMONHEHWN
3anaHus, YCBOW OCHOBHYHO no npocdpeccun, npeLyCMOTPEHHbIX
npeLyCMOTPEHHbIe nuTeparypy, cnpaswncs ¢ NpPOrpamMoii 3anaHuii u
MpPOrpamMoi, yceoun  [peKoMeHOOBaHHYHO BbIMO/IHEHNEM 3aAaHui, [He cnocobeH

OCHOBHYIO NUTEPATypy 1|NporpamMmor NpeLyCMOTPEHHbIX NPOLOMXUTL 0byYeHue

3HaKoM C ONCUMMNUHBI, NOKa3an |NporpamMMoii, 3HakoMm C  |Uau NPUCTYMNUTb Mo
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammon CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OUCLMMNNNHBI, YCBOWN  |CaMOCTOSATENIbHOMY MorpeLwHoCT B OTBETE  [OOMONHUTENbHbIX
B3aMMOCBSA3b OCHOBHbIX [MOMOMIHEHMIO U Ha aKk3ameHe v npwu 3aHATUR No
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbIMONHEHUN COOTBETCTBYOLIEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.

npuobpeTtaemo paboTbl 1 3aaaHuid, Ho obnanaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOPYECKME LesTeNbHOCTY. 3HaHVSIMW ONS UX
cnocobHoCTM B yCTpaHeHns nog
MOHUMAHWM, N3NOXEHNU PYKOBOLCTBOM

1 NCNOMNb30BaHWU npenopaeartens.

y4ebHO-NPOrpamMMHOro
Martepvana.

6.3 TunoBble KOHTPONbHbIE 3a8aHWUS UK UHblEe MaTepuarnbl, Heo6XxoaUMble AN OLLEeHKU 3HaHWUIA, YMEHUIA,
HaBbIKOB U (MN1N) onbiTa AeATeNbHOCTU, XapakTepU3yoLUX aTanbl oOpMUPOBaHNA KOMMETEHLMIA B poLuecce
0CBOEHUsi o6pa3oBaTenbHOW NPOrpaMMmbl

Cemectp 1

TekyLLU KOHTPONb

1. KoHTponbHas pabora

Tembl 1, 2, 3

TeMmbl:

. Knnematuvka matepranbHOA TOHKK

. dnHamuka matepumanbHoi TO4KM

. MexaHuyeckas pabota u aHeprus

. MexaHvka TBEpaoro tena

. Penatusucrckas mexaHuka

. MKT npoeanbHoro rasa

. YlBneHns nepeHoca

. OcHOBbI TEPMOAVHAMYKM

. MexaHuyeckue konebaHus

O©Ooo~NOOOThWN =
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10. MexaHun4eckne BOMHbI

Mprmepbl 3anaHunii:

3apava 1. Ban B Buge cniowHoro unnnHapa maccoih mi1=10 kr HacaxeH Ha ropn3oHTanbHy0 ocb. Ha umnnHap HamoTaH
WHYpP, K cBOHOOHOMY KOHLY KOTOPOro noABelleHa rupst Maccoi m2=2 kr. C kakuMm yckopeHneM a byaet onyckatbes rmps,
ecnu ee nNpenocTaBuUTb camoin cebe?

3apava 2. V13 npyxuHHoro nuctoneta 6bin Npon3BeLeH BbICTPEN BEPTUKANbHO BBEpX. OnpeaenunTs BeICOTY h, Ha
KOTOPY!O NogHMMaeTcs nyns maccot m=20 r, ecnv NpyXunHa xecTkocTbio k=196 H/M Bbina cxarta nepen BbICTPENOM Ha
x=10 cM. Maccoli npyXuHbl npeHebpeub.

3apgaya 3. PakeTa yctaHOBNEHa Ha NOBEPXHOCTU 3eMnu AN 3anycka B BepTUKanbHOM HanpasneHuu. Mpu kakon
MUHMMANbHON CKOPOCTM V1, COOBLEHHOW pakeTe Npu 3anycke, OHa YAANUTCS OT NMOBEPXHOCTU HA PACCTOSHUE, PaBHOE
panuycy 3emnu (R=6,37*106 m)? Cunamm, KpoOMe CWibl rPaBUTaLUMOHHOrO B3aMOOENCTBUS PaKeTbl U 3eMu,
npeHebpeyb.

3apnava 4. Konba BMecTumocTbio V=300 cM2, 3akpbiTas NpobKOl C KpaHOM, COLEPXMT pas3peXeHHblid Bo3ayx. [ns
N3MepeHUst faBneHns B Konbe ropnbiko Konbbl NOrpy3nnv B BOLY Ha HE3HAYUTENbHYIO FyOUHY 1 OTKPbIIW KpaH, B
pesynbTate Yero B konby Bowna Boga maccoii m=292 r. OnpenennTts NepBoHavyanbHoe nasnexHue p B konbe, ecnm
aTMocdpepHoe aasneHne p0=100 kla.

3apnaya 5. Kucnopon 3aHmmaet o6bem V1=1 M3 1 Haxoautcsa non nasneHmem p1=200 kMa. a3 Harpenu cHavana npwu
MocTOsIHHOM JaBneHun 0o obbema V2=3 M3, a 3aTeM npu NocTosiHHOM obbemMe Ao fasneHusi p2=500 klMa. MocTpoutsb
rpagouk npouecca u HanTtu: 1) nameHeHne AU BHyTpPEHHeR aHeprumn rasa; 2) CoBepLieHHyo UM paboTy A; 3) KOnnM4ecTBo
TennoTbl Q, NnepeaaHHoe rasy.

2. JlTabopaTtopHble paboTbi

Tembl 1, 2, 3

NabopatopHas pabota 1. OnpenenexHve yaenbHOro ConpoTMBIEHNE NPOBOAHMUKA.

NabopaTopHas paboTa 2. OnpeaeneHne yCKOPEHUs CUbl TAXECTV NPy CBOOOLHOM NafeHnmn Tena.

NabopatopHas pabota 3. OnpeneneHme MOMEHTa UHEPLIMI METANNIMYECKIMX KOELL C NMOMOLLbI0 MasiTH1Ka Makceenna
NabopatopHas paboTta 4. iayveHne konebaHnii MaTeMaTMyeckoro 1 oruanyeckoro MasiTHUKOB

NabopatopHas paboTa 5. OnpeneneHne OTHOWEHMS TeNNoeMKocTel rasa metogoM KnemaHa- Ilesopma.
NabopatopHas paboTa 6. OnpeneneHne BA3KOCTM Xnokoctn metogom CTokca.

NabopatopHas paboTta 7. iccnefoBaHne 3aBMCMMOCTM BS3KOCTU XUAKOCTA OT TeMrnepatypbl 1

KOHLIEHTpaLMK Ha WaprkoBOM BUCKO3MMETPE.

NabopatopHas paboTa 8. ViamepeHne paclumpeHns TBepabiX Ten 0T TemnepaTypbl

3aver

Bonpochl k 3a4eTy:

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

2. CkopocTb. CKOpPOCTb B NONSPHOW CUCTEME KOOPAMHAT.

3. Ckopoctb. CpenHsasa ckopocTb. MNpoiaeHHbIl NyTh.

4. YckopeHue. YCKopeHve B [eKapTOBOM CUCTEME KOOPAUHAT.

5. YckopeHue. YckopeHme B CcTemMe KOOPAUHAT, CBA3aHHON C ABUXYLLENCS TOHKOW.

6. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHOW 1 YrNOBOW CKOPOCTM. YINOBOE YCKOPEHUE.

7. OnHammka maTepuanbHO ToHKU. 3akoHbl HbloToHA.

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

9. PaboTa B MEXaHMKE.

10. KnHeTnyeckas n noteHUumanbHas aHepruu.

11. OCHOBHOE ypaBHEHNE OMHAMKKX BpalaTenbHOro ABMXEHMS TBEPOOro Tefa OTHOCUTENbHO HEMOABUXHOMN TOYKW.
12. OCHOBHOE ypaBHEHMNE OMHAMKKMW BpalaTeNbHOro ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHON OCK.
13. MOMEHT Cusbl, MOMEHT UMMYNbCa, MOMEHT MHepumun. KuHeTnyeckas sHeprus spaliarolerocs tena.

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

15. MpeobpasoBaHus koopauHat Fanunes. MpuHumn oTHocuTenbHoCcTU Manunes

16. MocTynatbl OiiHWTElHA. MNpeobpa3oBaHus koopanHart JlopeHua.

17. [InvHa n NpoMeXyTOK BPEMEHW B PENATUBUCTCKOW MEXaHMKE.

18. lNoHATME 0OQHOBPEMEHHOCTU B PENATUBUCTCKON MEXAHUKE.

19. PenaTmBMCTCKUIA 3aKOH CNOXEHNS1 CKOPOCTEN.

20. OCHOBbI PENATUBNCTCKON OAUHAMMKM.

21. B3anMOCBS3b MaCChl U 3HEPTUM B PENSTUBUCTCKON MEXAHUKE.

22. CobogHble rapMoHuyeckue konebaHus

23. 3aTyxatowme MexaHuyeckne konebaHms

24. BblHyx ieHHble MexaHnyeckne konebaHus

25. lMpononbHble 1 NOMNEPEYHbIE BOMHDI

26.YpaBHeHWE BOJHBbI.

27.%as3oBasi CKOPOCTb BOMHbI

28. OHeprus BonHbl. CTOSiUME BOMHBI.

29. Ctatuctnyecknii  TepMoaNMHaAMNYECKUIA METOAbl UCCNefoBaHus.
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30. OcHOBHOE ypaBHEHME MONEKYNSAPHO-KMHETUHECKOI Teopum (BblBOL).
31.CpenHekBagpaTnyHas CKOpocTb. PU3NYeCKnii CMbICN TEPMOAMHAMNYECKON TeMnepartypsbil.

32.4Yucno creneHeli cBoboabl MoneKyn. 3aKoH paBHOMEPHOro pacnpeaesneHns 3Heprum no Yucnam creneHei ceoboabl
MoneKy.

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

34. PacnpeneneHune BonbumaHna. BapomeTpuyeckas goopmyna.

35. BHyTpeHHsiA aHeprust. Tennota 1 paboTta B TepMOAMHAMUKE.

36. MNepBoe Havyano TepMoAMHAMKKWN 1 ero MPUMEHEHUE K N30XOPNYECKOMY NPOLIECCY.

37. NepBoe Hayano TePMOLMHAMIKKU 1 €r0 NMPUMEHEHWE K n3obapuyeckomy npoueccy. druanyecknii CMbich
yHVBepcanbHOW ra3oBon MOCTOSHHOMN.

38. lNepBoe Ha4yano TEPMOANHAMMKM U €r0 MPUMEHEHNE K U30TEPMNYECKOMY NPOLLECCY.
39. MNepBoe Ha4yano TepMOAMHAMUKM U ero MPUMEHEHME K aamabaTnieckoMmy npoLeccy.
40. OdphekTnBHbLIN fnameTtp. CpenHas annHa csobonHoro npobera monekyn. Bpemsi penakcaumu.
41. SlBneHune ondpdpy3nn. 3akoH Puka.

42. SlBneHne TennonpoBOAHOCTM. 3akoH Pypbe.

43. SlBneHune BHYTPEHHEro TpeHus.

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

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

46. MNepeas n BTOpas Teopema KapHo. TepMoauHamMmyeckas wkana remneparyp.
47. lNMpueeneHHas Tennota. YpasHeHne Knayswnyca.

48. OHTponus. CeoncTBa aHTPOMMUU.

49. SHTponMsa npeansHOro rasa.

50. Bropoe Havano TepmMoanHamuKku.

51. Ctatmctnyecknii CMbICA BTOPOro Havana TepMOaVHAMUKN.

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

CemecTp 2

Tekywuin KOHTpPONb

1. KoHTponbHas pabora

Tembl 4, 5, 6

Tembl:

. DNneKTpuyeckoe rnone B Bakyyme

. dunanekTpukn

. NMposogHukn. KoHgeHcaTtopsl

. DHeprus 3apsXeHHbIX CUCTEM

. DNeKTpu4ecknii ToK

. MarHuTHOe none B Bakyyme

. MarHuTHOe none B BelwecTse

. DNeKTpoMarHMTHasa MHAyKUnNS

. OneKkTpoMarHuTHole konebaHms

10. OnekTpoMarHUTHble BOMHbI

11. VIHTepdepeHums ceeTa

12. Oudppakuus ceeta

13. MNonsipnsaums ceeta

14. ®OTOHBI

15. Tennosoe nany4yeHune

16. Teopus atoma Bopa

17. ®oToadpbpekT

18. BonHoBble CBONCTBA YacTuy,

19. PagnoakTneBHOCTb

20. flopo atoma

Mpumepbl 3a0aHniA:

3apgadya 1. Tpu oamHakoBbix nonoxuTenbHbix 3apsna Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWNHAM PABHOCTOPOHHErO

TpeyronbHuka. Kakoi otpuuatenbHblii 3apsn Q4 Hy>XXHO MOMECTUTb B LIEHTPE TPEYronbHWKa, YToObl cuna npuTsXeHnus ¢
€ro CTOPOHbl ypaBHOBECWNA CWMbl B3AMMHOMO OTTaNKMBaHUS 3apsiAoB, HAXOASIINXCS B BEPLUMHAX?

3apaya 2. MNonoxutensHble 3apagbl Q1=3 MkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 m gpyr ot
npyra. OnpegennTb paboTty A', KOTOPYIO Ha4O0 COBEPLWMNTb, 4TOOLI CONM3NTL 3apsaabl 00 PacCTOsHMS r2=1 M.

3apaya 3. OnekTpuyeckoe none co3gaHo AByMs TodeyHbiMm 3apsanamu: Q1=30 HKn n Q2=-10 HKn. PacctosHune d mexay
3apsgamu pasHo 20 cM. OnpenennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HaxoaswWwencsa Ha paccTosHUN
r1=15 cM OT NepBOro 1 Ha paccTosHUK r2=10 CM OT BTOPOro 3aps.a0s..

O©oo~NOOOThWN =
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3apada 4. MNoteHumnomeTp ¢ conpotmeneHnem R=100 OmM noaknto4eH K ncto4Huky toka, 9C & kotoporo pasHa 150 B n
BHyTpeHHee conpoTueneHune r=50 Om. Onpegenntb NokasaHue BonbTMeTpa ¢ conpoTueneHnem Re=500 Om,
COEOMHEHHOTrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U MOLBUXHBIM KOHTAKTOM C CEPEANHO 0BMOTKM
noteHunomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4YKaMm NoTeHumnomeTpa npu OTKI0YEHHOM
BONbTMETpE?

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

2. NTabopatopHbie paboTbl

Tembl 4,5, 6

NabopatopHas pabota 1. iayyeHune paboTbl 9N1eKTPOHHOro ocuunanorpadga.

NabopatopHas paboTta 2. ViamepeHne yaenbHoro 3apsifa anekTpoHa.

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

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

Na6opatopHas paboTta 5. OnpeneneHne ropusoHTaNnbHON CoCTaBnAowWeld MarHUTHOM UHOYKLMK

MarHUTHOro nons 3emnu.

NabopatopHas paboTa 6. VIaydeHune siBNeHNs MarHUTHOro ructepesnca.

Nab6opatopHas paboTta 7. N3ydeHune 3aTyxatowwmx konebaHuii.

NabopatopHas paboTa 8. May4eHune penakcaumoHHbIX KonebaHuii.

NabopatopHas paboTa 9. May4eHune cobCTBEHHbIX KonebaHwin CTpyHbI

3aver

Bonpochl k 3a4eTy:

1. On. cTaTnyeckoe none B BakyyMe. 3aKOH COXpaHeHus an. 3apsaa. 3akoH KynoHa. HanpsxeHHocTb an. nons. MpuHumn
cynepnosvummn nonei.

2. MNoteHuman an. ctatudeckoro nons. Cea3b HANPSXEHHOCTW U NOTeHUMana 8. cTaTM4ecKkoro nons.
3.9nekTpuyeckuin ogunonb. PacyeT an. nong gunons.

4. Cunosble NHMK 3. nong. NoTok BeKTopa HaNPsXXeHHOCTW 3. Monsl.

5.Teopema OcTporpanckoro-laycca v ee NpMMeHeHMe K BbIMNCNEHNIO HAMNPSXXEHHOCTU MOoMst OT 6ECKOHEYHOM
0OHOPOOHO3aPSAKEHHOW NMIOCKOCTW.

6. Teopema OcTporpanckoro-laycca 1 ee npUMEHEHUE K BbIMUCNEHNIO HAMPSXEHHOCTU NONS OT 6ECKOHEYHON HUTK.
7.Teopema OcTtporpanckoro-laycca n ee npMMEHEHUE K BbIYMCNIEHUIO HAMPSAXEHHOCTU MONS METANIMYECKO cdoepbl.
8. On. none B ananekTpukax. lMonsapHble n HenonspHble Monekynbl. M. AUMNONAb BO BHEWHEM OAHOPOAHOM 3. Mone.
9. MNonsipm3auns oUaNeKTprKOB: OpUEHTaLMoHHas u gedopmMaumoHHas. Bektop nonspusaunn. Cessb Mexay
MOBEPXHOCTHOWM MNOTHOCTBIO CBA3AHHbIX 3aPS40B 1 BEKTOPOM MONsapusauun.

10. Hal'lpﬂ)KeHHOCTb 3/1. NONA B OAN3NEKTPUKE. TeopeMa Faycca ONsa 9. NoNs B AN3NEKTpUKe. ,D,I/ISJ'IeKTpl/ILleCKaﬂ
NPOHNLAEMOCTb N ee cp|/|3v|quK|/||7| CMbIC/.

11.MpoBogHvKK B an. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY NPOBOAHUKA U HA €r0 MOBEPXHOCTK).
12.CBA3b MeX Ay HaNpsXeHHOCTbIO 3. NOAS Y MOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHON MNOTHOCTHIO 3apSA0B.
13. SnekTpoeMKocTb NPoBOAHMKOB. KoHAeHcaTopbl. CoeanHeHne KOHAEHCaTopOB.

14.OHeprus an. Nnons. SHepPrmsa CUCTEMbI HEMOABUXHbBIX TOYEYHbIX 3aPSL0B.

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

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

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

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

19. OneKkTpoNpPOBOAHOCTb METANNOB. SKCNEepUMEHTaNnbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbI TOKA B MeTannax.

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

21. Tpy4HOCTK Knaccu4eckom Teopumn NPoBOANMOCTMU.

5.MarHnTHOe 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 npumMeHeHne 4ng pacyera MarHMTHOroO Nons B LLEHTPE KPyroBoro Toka.
24. MarHuTHOe none OBuXylerocs 3apsaa.

25. 3akoH Amnepa. [leAcTBue MarHUTHOroO NOAS Ha OBUXYWMIACS 3apsaa.

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

27. YckopuTenu 3apsXeHHbix Yyactul,. LInknotpoH.

28. 9dbdpekT Xonna.

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

30. MarHuTHOE none coneHouga n Topona.

31. PaboTta no nepemelLeHnto NPOBOAHMKA U KOHTYpa C TOKOM B MarHATHOM Mone.

32. MarHuTHOoe none B BellecTse. MarHWTHbIE MOMEHTBI aTOMOB U 9NIEKTPOHOB.

33. lma n napa marHeTusm.

34. HamarHunyeHHocTb. MarHuTHoe none B BellecTBe.
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35. 3aKkoH NOMHOro ToKa AN MarHUTHOrO NONS B BELWECTBE.

36. deppomarHeTUkn, UX CBOMCTBA 1 MX NpMpoaa.

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

38. OnekTpomarHuTHas nHaykums. Beisog 9C nHOYKUMN N3 INEKTPOHHOW TEOPUN M N3 3aKOHA COXPaHEHNS SHEPTUN.
39. NInoykTnBHOCTb KOHTYypa. CamonHaykuus. BaanmHas nHaykums.

40. DHeprus MarHUTHOro Nnons.

41. Buxpesoe anektpuyeckoe none.

42. Tok cmeleHns.

43. YpaBHeHvne Makcsenna v nx aHanns

44. dnekTpuyeckmin konebatenbHblii KOHTYP. CBOOOAHBIE aNEKTPOMarHUTHbIE konebaHus.

45. SnekTpuyeckuii konebatenbHblin KOHTYP. CBOGOAHbIE 3aTyXatoWwme aNeKTpoOMarHnTHble konebaHusi konebaHus.
46. SnexTpuyecknin konebaTenbHbll KOHTYP. BbIHyXAeHHbIE 3NeKTPOMarHuTHele KonebaHus.

47. CBoWiCTBa 3NEKTPOMArH1THbIX CBOWCTB

48. DHeprus anekTpoMarHMTHbIX BOMH.

49. Nany4yeHne anekTpu4ecKoro gunons.

50. Wkana anekTpoOMarHUTHbIX BOMH.

Cemectp 3

Tekywuin KOHTPONb

1. KoHTponbHas pabota

Tembl 7, 8,9, 10

. MHTepdbepeHuus ceeta

. Ondbpakuns ceeta

. Nonapusauns ceeta

. ®OTOHbI

. Tennosoe nanyyexune

. Teopwng atoma bBopa

. doToadhgpekT

. BonHoBble cBoiicTBa YacTuL,

. PagnoaktneHocTb

10. dopo atoma

Mpumepbl 3a8aHWiA:

3apava 1. Ha ToncTyro CTEKNSHHYIO NAACTUHKY, MOKPbITYIO O4EHb TOHKOW NAEHKOW, Nokasartenb NpenoMneHns n2
BelecTBa KOTOpon paseH 1,4, nagaeTt HOpManbHO NapannenbHblid My4OK MOHOXpoMaTuyeckoro ceeta (A=0,6 MKM).
OTpaxeHHblii CBET MakcumanbHo ocnabneH BcnencTene uHtepdepeHummn. Onpenenntb TONWMHY d NNEHKN.
3agaya 2. Ha wenb wnpuHoin a=0,1 MM HOpManbHO NagaeT napannefbHbli Ny4oK CBeTa OT MOHOXPOMAaTN4eCcKoro
uctoyHuka (A=0,6 mkm). Onpenenutb WNPUHY | LEHTPaNbHOrO MakCMMyMa B AMPPaKLMOHHOW KapTuHe, Npoeunpyemon ¢
MOMOLUbIO NINH3bI, HAX0ASWeNCa HEeNMOCPEeACTBEHHO 32 WeNblo, Ha 9KpaH, OTCTOSWMNIA OT IMH3bl HA PacCcTosHUM L=1 Mm.
3apaya 3. CteneHb nongpusaumm P yacTuyHo-nonsaprnsoBaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MaKCMMasibHas MHTEHCUBHOCTb CBETA, MPOMNYCKaeMOro Yepes aHannaartop, 0T MUHUMaNbHOW?

3anaya 4. C noBepxHOCTU caxu nnowanbto S=2 cM2 npu Temnepatype T=400 K 3a Bpems t=5 MWUH n3ny4aetca aHeprus
W=83 Ix. Onpenenntb KOaULNEHT TEMNOBOr0 N3NY4YEeHNS € CaxM.

3apgadya 5. [1Ba MCTOYHMKA U3NYYaloT CBET C ASIMHON BONHbI 375HM 1 750 HM. Haritn oTHOWeEHWe NMMNynbCoB (POTOHOB,
N3/ly4aeMbIX NMepPBbIM 1 BTOPLIM UCTOYHUNKOM.

2. JlabopatopHble paboTbi

Tembl 7, 8,9

O©Ooo~NOOOThWN =

NabopatopHas paboTa 1. M3ydeHue siBneHns nHTepdepeHLmi.

Na6opatopHas paboTta 2. N3ydeHune ondgopakumm ceera.

NabopatopHas pabota 3. MIay4eHne 3aKOHOB TEMNOBOro N3y4eHMSI.

NabopatopHas paboTta 4. iaydeHue siBneHns gotoadpdekTa.

NabopaTopHas paboTa 5. OnTuyeckas aHM3OTPONUS MOL BIMSHAEM BHEWHMWX BO3LEACTBUMA
NabopaTopHas paboTa 6. OkcnepuMeHTanbHoe NoaTBepXaeHve noctynaros bopa.

OnbiT ®paHka n Nepua

NabopatopHas paboTa 7. CnekTp aTtomMa BoAopoaa.

NabopaTopHas paboTa 8. O3HakomneHne ¢ paboToi ra3oBoro nasepa.

NabopaTopHas paboTa 9. IamepeHne CKopoCTU CBETa C NMOMOLLbIO Na3epHOro ceHcopa ABUXEHUS.
Ok3ameH

Bonpocbl k ak3ameHy:

1. PacnpocTpaHeHue cBeTa Yepes rpaHuLly LByX Cpeq.

2.HTepdepeHums ceeTa.

3. KorepeHTHOCTb 1 MOHOXPOMAaTUYHOCTb.
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4. Ycnosuve nHTepgepeHLNOHHOro MakCuMyma 1 MUHUMyMa.

5.NHTepdepeHums cBeTa. Pacyet nHtepdepeHUNOHHOM KapTUHbI OT ABYX UCTOYHUKOB.
6./HTepdepeHLmMs cBeTa B TOHKMX MEHKAX.

7. Ondppakuns ceeta. MpuHumn MNolireHca-dpeHens.

8. MeTtopn 30H ®peHens.

9.dudppakuus dpeHens Ha KPyrnom OTBEPCTUN.

10.dndppakuma dpeHens Ha KPyrnom Aucke..

11. Ondppakumsa PpayHrodepa Ha ANPPakLMOHHON peleTKe.

12. dndppakums Ha npocTpaHcTBeHHoN peweTke. Popmyna Bynbgpa- bparra
13.0ucnepcns ceeta. ANeKTPoHHAs TeEOpUs AMcnepcun ceeta.

14. MNonspusauns ceeTa.

15.CteneHb nongpmsaunn.

16. 3akoH Manioca.

17.0BoiHOe nyyenpenomneHune. VIckyCTBeHHas onTnyeckast aHn30TpOnus.

18. Tennosoe nany4yeHve n ero xapakrepmuctukn. 3akoH Kupxroda.

19.3akoH CtedpaHa-bonbumaHa. 3akoH cMeweHns BuHa.

20.I'vnoTe3a lNMnaHka. ®opmyna lNMnaHka.

21.PoTosdhdrekT.3akoHbl hoToadhdekTa.

22.YpaBHeHWe DiiHWTelHa ons BHelWwHero ooToaddekTa.

23. OnbiThl Jlebenesa. [asneHue ceeta.

24.BonHoBoe 06bsiCHEHWE LaBNeHUs cBeTa.

25.KBaHTOBOE 06BACHEHWE OaBNEHNS CBETA.

26. OdhbgpekT KomnToHa.

27.KopnyckynsapHO-BONHOBOW Ayann3m CBOWCTB BewwecTtsa. Popmyna ne bporing.
28.CooTHoweHne HeonpeneneHHocTel. Cneactems U3 COOTHOLEHWIA HEONPELENEHHOCTEN.
29.BonHoBas dhyHKUNS 1 ee CTAaTUCTNHECKUNIA CMbICTT.

30.06uee ypaBHeHue LWpeaunHrepa. YpaBHerve LpeanHrepa ons ctauMoHapHbIX COCTOSIHUIA.
31. MpuHUKUN NPUYMHHOCTM B KBAHTOBON MEXaHUKE.

32.CBobopnHas yacTtmua.

33.Yactmua B 04HOMEpPHOW NPSIMOYroNbHOW " MOTEHUMaNbHON sme”.
34.MpoxoxAeHne YacTumLbl CKBO3b NOTeHUMaNbHbIA 6apbep. TYHHENbHbIA 300dEKT.
35.KBaHTOBbIN rapMOHNYECKUA OCUNANSATOP.

36. MOMeHT nmnynbca B KBaHTOBOW MexaHuke

37.AT1om Bopopogaa. KeaHToBsble Ynicna.

38.0nbiT WTepHa n MNepnaxa. CnvH anektpoHa. CNMHOBOE KBAHTOBOE YUCHO.
39.MprHUMN HEPA3NNYMMOCTU TOXAECTBEHHbBIX YaCTMIL,.

40.MpuHumn Maynn. PacnpeaeneHne anekTPOHOB B aTOME MO COCTOSIHUSIM.
41.CnekTpbl aTOMOB 1 Monekyn. KoMbnHaLMOHHOE paccesHe cBeTa.

42 BblHyxaeHHoe nanyyeHue. MpuHumn getanbHoro pasHosecus. dopmyna NnaHka
43.Nazepsbl

44.9nemMeHTbl KBAHTOBOW CTATUCTUKM.

45. PacnpeneneHve anekTpoHOB NPOBOAUMOCTY B METaNNE N0 SHEPTUsiIM Npu abCoNOTHOM Hyne. SHeprus depmu.
BnusiHne TemnepaTtypbl Ha pacnpeneneHne 3NeKTPOHOB NPOBOAMMOCTY B METANNE MO SHEPTUSIM.

46. Teopusi TennoemkocTel diiHwTeHa, ebas.

47. DHepreTuyeckre 30HbI B kKpuctannax. PacnpeneneHme anekTpoHOB MO 3HEPreTuyecknm 3oHaM. BaneHTHas 3oHa v
30Ha NpoBoaMMocTn. MeTannbl, AUINEKTPUKM 1 NONYNPOBOLHUKM.

48. MNonynpoBogHukn.CobCTBEHHAS 1 MPUMECHAS NMPOBOAUMOCTb MOJYNPOBOLHUKOB.

49. Pabota Bbixona. KoHTakTHast pa3HOCTb NOTEHLMANOB.

50. KOHTaKT 3n1eKTPOHHOrO 1 AbIPOYHOrO MOJYNPOBOAHNKOB (P-N NEPEXOL) 1 €ro BOMbT - aMnepHas xapakTepucTuka.
51. OcHOBHble CBOWCTBA 1 CTPOEHWE S4pa.

52. OHeprus ceasu saep.

53. SnepHble cunbl.

54. PagnoakTmBHOCTb. Buapl paanoakTMBHOro Usny4eHus.

55.YpoBeHb anemMeHTapHbIX HacTul,.

56. ®yHOaMeHTanbHble B3aUMOOENCTBUS.

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

B K®Y pelictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MOXHO nony4nts Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.
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Insa 3avéra:

56 6annos un bonee - "3a4TeHo".

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

Lnsa ask3ameHa:

86 6annos n bonee - "OTNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABLIKOB U (MNN) onbiTa Jran | KonnyecTtso
KOHTpoOns DesTeNlbHOCTU, XapaKTepu3yoLLLuX aTtanbl hopMUpOBaHUA KOMMEeTEeHL U 6annos
Cemectp 1

TeKyL i KOHTPOb

KoHTponbHas [KoHTponbHas pabota NpoBoAWTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3afaHus Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 1 10
BbIMOJIHSIETCS B MMCbMEHHOM BuaE U caaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm rno TemMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOBXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

NabopatopHble (B ayantopun, ocHawéHHON cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 40
NPakTUKO-OPNEHTUPOBAHHbBIX TexHonorni. OLueHMBaKOTCS 3HaHNe maTepuana u
YMEHWE NPYMEHSATb ero Ha NpakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

3auert 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMIVHGI. 50
O6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNBIOTEPHO
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU 1 YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLMIA N PELLEHUN NPAKTUYECKNX 3a0aHWiA.

CemecTp 2
TeKkyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yachkl ayantopHoit pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS NMpoiaeHHoro Mmatepuana. Pabota 1 10
BbIMOSIHAETCS B MUCbMEHHOM Buae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHAIUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, yMEHMsl U HaBbIKW, HeOOX0AUMbIE AN15 BbINOMHEHWS! 3a0aHWIA.

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyaoBaHeM, obyyatolwmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 40
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYIOLWER NpeaMeTHON obnacTu.

3auer 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNNHDI. 50
Obyyatowmiicst nony4aeT BONPOC (BONpPOCk!) Mnbo 3anaHune (3aaaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NPU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NMPAKTUYECKMX 3a0aHWA.

Cemectp 3
TeKyLLUin KOHTPOJb
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs

pabota nonyyaroT 3afaHus Ans NpoBepKU YCBOEHMS NpoiaeHHoro matepwana. Paborta 1 10
BbINO/HAETCSA B MMCbMEHHOM BUAe 1 coaérca npenogasarento. OueHnsaloTcs
BnafLeHne maTepmanom rno TeMe paboTbl, aHanUTUYECKMe cnocobHOCTK, BnafeHwe
MeToaMu, yMEeHMs N HaBblKW, HeOBX0AUMblE NS BbINOMHEHWS 3aAaHNIA.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0Byyatomecs

pabotbi MPOBOASAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYHOTCS B MPUMEHEHUN 2 40

NPaKkTNKO-OPUEHTMPOBAHHbBIX TexHoNnorunii. OLueHMBaKOTCA 3HaHWe maTepuana u
YMEHUE NPYMEHSATb ero Ha NpPakTVKe, YMEHUS 1 HaBblkK Mo paboTe ¢
06opynoBaHNeM B COOTBETCTBYIOLLEN NpeaMeTHON obnacTu.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT 3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0b6y4atowWwmnMcs B OAHOM U3 OBYX BapuaHToOB (b0 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHun GubnnoTeYHbIin
ooHA, AOomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProcC 3++ - He
mMeHee 0,25 sk3eMnngapa) Kaxanoro U3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 ak3eMnngapa AONONHUTENbHON
nmuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNANHBI (MOSYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

Cagenbes W.B. Kypc obuein gousnkun. B 5-n 11. Tom 1. MexaHuka [9nekTpoHHbI pecypc]: yiebHoe nocobue / A. B.
CasenbeB. ? CaHkT-lMeTepbypr: NaHb, 2011. ? 352 c. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Casenbes W.B. Kypc o0buweli domanku. B 5-u 17. Tom 3. MonekynsipHas conauka 1 TepMoanHamMuka [SnekTpoHHbIi pecypc]
: y4ebHoe nocobue / U. B. Casenbes. - CaHkT-lNeTtepbypr: laHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

duauka. MpakTrukym Nno peleHunto 3anay [SnekTpoHHbI pecypc]: yuebHoe nocobue / J1. N1. Mnapgkos [u gp.]. ?
CaHkT-lMetepbypr: NaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. MeTtopnyeckue ykasaHus ans o6ydyaroLLmMxcsi N0 OCBOEHUKD AUCLMIIIMHBI (MOAYNSA)
Bug pa6ot MeToaouueckue peKoMeHaauum

nekuumn Bectu KOHCNeKTnposaHne yqe6Horo martepuana. O6paLI.laTb BHMMaHWE Ha TEPMUHbI, (OOPMYNNPOBKN,
packpbiBawouwme cogepxaHme Tex nnn NHbixX SABIEHUN U npoueccos, Hay4Hble BbiBOObI N
npakTnyeckmne pekoMeHgauunun. XenatenbHo ocTaBUTb B pa6oq|/|x KOHCMEeKTax nons, Ha KOTopbIX
aenatb NoMeTkn n3 peKOMeHJJ,OBaHHOIZ nntepartypsbl, gononH4awuWwme Mmatepman I'IpOCJ'IYLIJaHHO|7|
nekuuun, a Takxe nogvyepkumsaroume OCO6YPO BAXHOCTb TEX UNN UHbIX TEOPETUYECKNX MONOXEHWNIA.
3apaBatb npenogaBarento yTo4YHsALWne BonpocChl C Lenblo pa3pelleHnsa HeACHbIX MOMEHTOB.

npakTtuyeckme | 1. Ha nepBom 3aHATMM CTyAeHTaM npeanaraercsa nurepatypa u MaTepuansl B 31EKTPOHHOM BUAE Ons
3aHATNSA nocneayowero NpoBeneHns NPakTUYECKNX 3aHATU U CaMOCTOSITENIbHOW paboThl.

2. Ha nocnegnyowmx 3aHATMAX CTyOEHTHI pewaroTt 3a4a4m no npeacTaBieHHbIM TEMaM.

3. AKTVMBHOCTb CTYEHTOB MoolpsieTcs npernogasaTtensm bannamu.

4. CymmapHbIii 6asn, KOTOpbI BbICTABASIETCS CTYOEHTY 3a NPOBEeAEHME NPaKTUYECKNX 3aHATH,

cknagbiBaeTcsl U3 6annos, BbICTABIEHHbIX 3a MOCELEHNE 3aHATWI 1 aKTUBHOE y4acTue CTyAEeHTOB B

NPOBELEHNN 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.

3avet 1. O3HaKOMMTBLCA C NEPEYHEM BOMPOCOB A/ 3a4eTa.

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

3. 3aueT no hrauke NPOXOAUT B NMUCbMEHHON (DOPME U [ONXEH COLepPXaTb:

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

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLyNb, Tak Y HarpaBneHue;
-GPOPMYMPOBKY OCHOBHbIX 3aKOHOB (PU3UKI (B aHANIUTUYECKON 1 TEKCTOBON CDOpPME); Npr 3TOM
HeobxooMMO [aTthb OnpeneneHne ON3NHECKMNX BENUYMH, BXOASAWMUX B (DOPMYNINPOBKY 3aKOHA; PUCYHOK,
MOSACHAIOWMI OTBET Ha BOMpPOC.

4. PeweHrie 3a8ay cHa4ana cnemnyeT ocylecTButb B obuem Buae (B BykBeHHbIX 0603HaYEHNSAX),
MONY4YUTb PACHETHYIO POPMYIY 1 3aTEM MPOU3BECTM YNCNEHHBIA pacyeT B eguHuLax CU.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH 1. O3HaKOMMTbCS C NEPEYHEM BOMPOCOB AN 9K3aMeHa.

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

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

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

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

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

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

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

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

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

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

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

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIX MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumnannsmpoBaHHas nabopartopus.

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

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

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

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

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

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

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

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

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

- NPOAONIXUTENIbHOCTU CcOa4n 3a4éTa UM aK3ameHa, nposoaonMoOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;
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Mporpamma ancumnnuuHbl "dusmka”; 09.03.01 "NHdopmaTrKa 1 BblMCANTENbHASA TEXHUKA".

- NPOOONXNTENBHOCTX MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONMXMNTENIbHOCTU BbICTYMNeHNs 0byyatowerocs npu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMMU ¢ TpeboBaHnsaMm ®IOC BO n yyebHbiM nnaHom no HanpasneHuto 09.03.01

"NHgbopmaTrka 1 BeIMUCANTENBHASA TEXHMKA" 1 NPOCOUNI0 MOATOTOBKM "ABTOMATU3NPOBAHHBLIE CUCTEMBI 06PabOTKU
WHpopMauunn 1 ynpasneHus".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 09.03.01 - HpopmaTrka 1 BbIMUCANTENbHASA TEXHWNKE

Mpogounb NOAroTOBKM: ABTOMaTM3NPOBAHHbIE cUCTEMBI 06paboTKM MHAPOPMALIMK 1 YNPABAEHNS
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

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

Hanpasnenne noarotosku: 09.03.01 - HpopmaTrka 1 BbIMUCANTENbHASA TEXHWNKE

Mpogounb NOAroTOBKM: ABTOMaTM3NPOBAHHbIE cUCTEMbI 06paboTKM MHAPOPMALIMK 1 YNPABAEHNS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

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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