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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 amvcuunnnHel paspabotan(a)(n) BoueHT, K.H. (poueHT) WaixynnuHa P.M. (Kadbenpa gousnku HW, OtoeneHne
VMHJOPMALMOHHBIX TEXHONOI M 1 aHepreTudecknx cuctem), RMShajhullina@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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH pelwaTb NpukiaaHble 3a4adu CTPOMTENbHON OTPacnm, NCNOb3ys TEOPUID
N MeTobl (PyHAAMEHTANbHBIX HaYK

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

- TeopeTn4eckme OCHOBbI, 3aKOHbI U MOOENN PU3NKK, NO3BONSGIOWNE pelaTb NpuknagHblie 3agayun CTpOVITeﬂbHOVI
oTpacnun, UCnonb3ys TEOPUIO U METOObl (PYHAaMEHTaNIbHbIX HayK, B TOM Yucne, oyHOameHTanbHbIX pas3aenos ouU3nku
- MEXaHWKW, TepMOONHAMUKIN, SNEKTPOANHAMUKN, ONTUKWN, KBaHTOBOM hursnkn.

JonxeH ymeTb:

- MPUMEHSITb COBPEMEHHbIE (PMINYECKME METOLbI 1 SKCTIEPUMEHTANBbHYIO annapaTypy UCCNenOBaHMUS, MO3BONSIOLLNE
YBENVYNTD HAEXHOCTb PELIEHNS MPUKNAAHbIX 33434 CTPOVTENbHOM 0TPACNU, UCMONb3ys TEOPUIO 1 METOLbI
(PyHOaMEHTaNbHbIX HAYK, B TOM YMcrne, oyHLAMEHTAbHBIX Pa3aenoB OU3MKN.

JlonxeH Bnagetb:

- 9KCNepmnMeHTanbHbIMX HaBblkaM NPAKTUYECKOro ncrnonb3oBaHns cp|/|3v|qe0|<0|7| VI3MepVITeJ'IbHOI7I annapartypbl,
metTogamu (*)I/ISI/IKO-MaTeMaTI/I‘-IeCKI/IX pac4eToB, NO3BONAKWMMIN pewaTb NpuknagHble 3ana4qun CTpOMTeﬂbHOVI oTpacnwm,
ncnonb3ys Teoputo N MeTobl (pyH,D,aMeHTaJ'IbeIX Hayk, B TOM 4yucne, prH,D,aMeHTaﬂbeIX pa3nenos (1)VI3VIKVI.

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

- MPUMEHSTb HaBbIKM 3KCMEePUMEHTaNbHON paboTbl, MCNONb30BAHUS (OU3NYECKMX 3aKOHOB, METOLOB aHanvaa npu
UCMbITAHUM CTPOMTENBbHOMO Mateprana 1 obopynoBaHns, 4TO NO3BOAWT pPewwaTth NPUKNALHbIE 3a4a4M CTPOUTENBHOM
0Tpacnu, UCNonb3ys TEOPUIO N METOLbI (PYHAAMEHTANbHbBIX HAayK, B TOM Y/Ce, (PyHAAMEHTaNbHbIX Pa3aenoB pranku.

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasaen "B1.0.42 OucumnnuHbl (Mogynun)" OCHOBHOM NPOGIECCUMOHASBHOWA
obpaszoBatenbHoi nporpammel 08.05.01 "CTponTenbCTBO YHUKANBHBIX 3AaHWIA 1 COopyXeHui (CTponTenscTBo
aBToOMarucTpanei, aspoapoMoB 1 CcrneLmanbHbIX COOPYXEHUIA)" U OTHOCUTCS K 065S3aTeNbHbIM AUCLUMVHAM.

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

3. O6bem gucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualomxcs

Obwas TpynoeMKoCTb AUcUMNAnHbl cocTasnseT 10 3a4eTHbIx(ble) eanHuL(bl) Ha 360 Yaca(os).

KoHTtakTHasi paboTa - 140 yaca(oB), B TOM Yncne nekumm - 52 yaca(oB), npaktTuyeckne 3aHaTms - 52 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas pabota - 184 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl N0 AUCLMNNIUHE (MOAYNIO)

Buabl u yachbl
KOHTaKTHOW paboThbl,

Paspenbl oucumnnuHbl / UX TPYAOEMKOCTb CamocTtosiTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTnueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. Pnsnyeckne oCcHOBbI R
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MexaHukn. MexaHundeckme konebaHusi u BOMHbI.

- DAEKTPO
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Buabl u yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 2. MonekynsipHast ousukm un
2. TepMoOuHaMuKa. 2 4 4 0 10
Tema 3. OnekTpocTtaTmka un
8. 3NeKTPUYEeCKnin ToK. 2 6 6 0 10
Tema 4. OnekTpoanHamumka.
4.|9nekTpoMarHuTHble KonebaHms u 3 10 10 10 36
BOJTHbI.
Tema 5. BonHoBas 1 kBaHTOBas
5. ONTIKA. 3 10 10 10 36
Tema 6. OcHOBbI KBAHTOBOM
6. MEXAHVKI. 3 10 10 10 36
Tema 7. dnanka atoma, aTOMHOro
7. S4pa N 3NIEMEHTAPHbBIX YacTuLL. 3 6 6 6 36
Toro 52 52 36 184

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. ®uanueckme oCHOBbI MexaHUKU. MexaHuueckue KonebaHus U BOJHbI.
OcCHOBbI KUHEMATWKM

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepuanbHas To4ka, cuctema oTcyéTa, TpaekTopus ABUXEHNS, CKOPOCTb,
nepemMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka spaliatenbHoro gsmxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHWe, CBS3b MeXy YroBOW MU IMHENHON CKOPOCTAMU, paBHOMEPEMEHHOE BpalueHne
mMaTepuanbHON TOUKMN).

OCHOBbI AMHaAMUKN

| 3akoH HbloTOHA, MHepumanbHas cuctema otcyéra. |l 3akoH HblotoHa, cuna, macca, umnynsc. 11l 3akoH HbloToHa.
LleHTp Macc, cKopoCTb M YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHnda B MeEXaHUKe

MexaHunyeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMaNbHas aHeprus Tena. CBs3b MEXIY CUMN0 1 NoTeHUManbHoM
aHeprueli. OQHOPOOHOCTL BpeMeHW. 3aKoH COXpaHeHNs MONHOM MexaHn4Yeckol aHeprun. OaHOPOLHOCTb
NpocTpaHCcTBa. 3aKOH COXPaHEHWsl MMMY/bca MEXaHN4YeCKOW CUCTEMBI.

MexaHvka TBEpOoro Tena

MomeHT cunbl. MoMeHT nmnynbca. KnuHetudeckas sHeprus spaleHns. MomeHT nHepunn. Teopema LTenHepa.
OcHOBHOE ypaBHEHMS OMHAMUKW BpalaTenbHOro ABUXEHNS TBEPAOro Tena. MI3oTponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHnst MOMeHTa uMnynbca.

Penstmeucrckas mexaHumka

2 noctynata CTO. MpeobpasoBaHne JTopeHua 1 CNeacTBns U3 HEro: 3ameieHne BPeMeHU, CoKpaweHne OIMHbL. 3aKoH
cnoxerus ckopocteii B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

MexaHunyeckume konebaHms v BOMHbI
MexaHuyeckme konebaHus

CBoboaHble rapMoHUYeckue Hesatyxatowme konebaHus. CnoxeHue rapMoHuyeckux konedaxuin. CBo6oaHble
3aTyxawowme konebaHus. BolHyxaeHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI
XapakTepuctuku MexaHm4ecknx BonH. BonHosoe ypaBHeHue. [noTHOCTb aHepruun. NMNoTHOCTb NOTOKA aHepruu.

Tema 2. MonekynsipHas ¢(pu3ukv n TepMoanHamuKa.
MonekynsipHo-knHeTnyeckas Teopusa (MKT) noeanbHoro rasa

OcHosHble nonoxeHus MKT. OcHosHoe ypaeHeHne MKT naeanbHoro rasa. YpaBHeHWe COCTOSAHNS naeanbHoro rasa.
Ddur3mnyecknii CMbICn TemMnepatypbl. ABneHns nepeHoca. CpeaHsas onvHa cBoboaHoro npobera MOneKyn.

®dyHKuuKn pacnpenenedns Makcsenna n bonbumaHa

PacnpeneneHune monekyn no ckopocTtam. PyHkUma pacnpegeneHus Makcsenna. bapomeTtpryeckas goopmyna.
PacnpeneneHne monekyn no saHepruam. dopmyna BonbumaHa.

OcHogbl TepMognHaMunkun
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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 3. dnekTpocTaTvka U 3NeKTPUYECKUNA TOK.

OnekTpuyeckoe none B Bakyyme

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

3neKTpmquKoe none B BellecTee

MonsipHble N HenonsipHble AUANEKTPUKN, MX nonspuaaums. MNMonspusoBaHHocTb. Teopema "aycca ans onanekTpuka.
ONEeKTPOEMKOCTb. DHEPrnst SNEeKTPUYECKOro rnons.

[MOCTOSHHbIN ANEKTPUYECKNIA TOK

Cwuna v nnoTHOCTb Toka. O.4.C. UICToYHMKA Toka. HanpsixeHune Ha yyacTtke 1-2. 3akoHbl OMa ans 0AHOPOAHOrO 1
HEeOOHOPOAHOr0 Y4acTKOB B MHTErpanbHoi 1 ondpdpepeHumnanbHoin popmax. 3akoH xoyns-JleHua. MpaBnna
Kupxrogoa. Snektpuyeckme Tok1 B XUOKOCTSX, rasax, B BakyyMme.

Tema 4. neKTpoauHaMuUKa. NeKTPOMarHUTHble KonebaHUs N BOJHBbI.

OnekTpoanHammka

MarHuTHoe none B Bakyyme

WHaykums marHntHoro nong. Cuna Amnepa. MarHutHbin MoMmeHT. 3akoH Buo-Casapa-Jlannaca. Unpkynauns sektopa B.
Cuna IlopeHua. [1BnxeHue 3apsna B MarHuTHOM none. MarHutHeiii notok. Teopema Maycca. Pabota marHutHoro nons.
OnekTpomarHuTHas nHaykums. Npaswno fleHua. 3akoH Papanes. MHoyktmeHoCTb. CaMOMHAYKUNS.

MarHuTHOe none B BelLeCTBe.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa
Mpupona marHeTnama. PeppomMarHeTMKn. SHeprns MarHMTHOro Nons.
OcCHOBbI TEOPUU INEKTPOMArHUTHOrO MONS.

BuxpeBoe anektpuyeckoe none. Tok cMmeleHus. YpasHeHns Makceenna B MHTerpanbHon u guddgepeHumanbHom
doopmax, nx Pu3nyeckmim CMbICh.

OneKkTpoMarHuTHole KonebaHms 1 BOMHbI

OnekTpomarHuTHble konebaHus

HesaTtyxatowue konebaHus. 3atyxatowme konebaHus. BolHyXaeHHbIe anekTpuyeckue konebaHus. Pe3oHaHe Toka.
OnekTpoMarHMTHbIE BOMHbI

BonHoBoe ypaBHeHve ansg E u H. CkopocTb pacnpoctpaHeHns anekTpoMarHUTHbIX BOH. CBOMCTBA 9NeKTPOMarHUTHbIX
BOSH. Wkana anekTpoMarH1THbIX BOJH.

Tema 5. BonHoBas U KBaHTOBasi ONTUKA.

BonHoBas 1 kBaHTOBas onTuka

WHTepdbepeHuns ceeta

KorepeHTHOCTb CBETOBLIX BOJMH. YCNOBUSI MAKCMyMa 1 MUHUMYMa MHTepddepeHumMn. MIHTepdoepeHumst ceeTa oT
pasfnYHbIX 06 HEKTOB.

Oundppakung ceeta

MpwHumn lMNoireHca-dPpexens. Meton 3oH PpeHens. dudpakumm Dperenst n dpayHrogpepa 0T pasnuyHbiX 06 BEKTOB.
PaccesHve csera.

I'Ion5|p|/|3aum9| n gucnepcunsd ceeta

EcTecTBeHHbI 1 Nonsipu3oBaHHbIi cBeT. 3akoH Mantoca. 3akoH Bproctepa. [loHoe nydenpenomneHune. ucnepcus
cBeTa. ONeKTpPOHHas Teopus gucnepcun ceeta.

TennoBoe n3nyyeHme

XapakTepucTuky Tennosoro nanyvyeHns. 3akoHbl Knpxroga, CtedaHa-bonbumana, BuHa. 'unoTesa MNnaHka. ®opmyna
MnaHka. OnTuyeckas NUpomMeTpums.

doToachdpekT. dpdhekT KomntoHa. [laBneHune ceeTa

3akoHbl BHeWHero gpotoadodoekTa. YpaBHeHue SnHwTenHa ona gpotoadodoekTa. NpumeHeHmns potoadodgoekTa. SdpdpekT
KomnTtoHa. Macca n umnynsc ¢ootoHa. [asneHue ceeta. OnbiT Jlebenesa.

Tema 6. OCHOBbl KBAHTOBOM MEXaHUKMU.

OCHOBbI KBAHTOBON MEXaHWKI

OCHOBHblE NONOXEHMS KBAHTOBOW MEXAHWKM

MnoTesa ne-bpoiins. CooTHoWweHNe HeonpenenéHHocTen Mer3eHbepra. BonHoBas oyHKLUUS U ee CTaTUCTUHECKMA
cmbicn. Obuwee ypasHeHue LpenuHrepa. YpasHeHue LpeauHrepa ons ctauMoHapHbIX COCTOSHWIA. [BUXeHue
cB06OHON YacTuMLbl. HacTnua B 04HOMEPHO NOTEHLMaNbHOM sAMe. MpoxoXaAeHre YacTULLbl CKBO3b MNOTEHUMANBHbIA
6apbep, TYHHENbHbIA agpdpeKkT. [apMOHNYECKNA OCLUMNNATOP B KBAHTOBO MEXAHWKE.

Tema 7. Pusuka atoma, aTOMHOro siopa v AneMeHTapHbIX YacTtul.
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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.

Anpo atoma

XapaKTepI/ICTI/IKI/I a4pa. SHGpFI/IFI CBA3M Agpa. Mogoenun anpa. PannoakTtueHoe n3ny4yeHume n ero enabl. Peakuunn
neneHna n CMHTe3a sa4ep.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbIMOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLAEMbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMs ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.
OpraHuzauusi caMocTosTenbHoM paboTbl 06yHaloWUXCS PernaMmeHTMpyeTCsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTepaTypoii N aNEKTPOHHLIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIOYas:

MopsiLoK opraHn3aumm 1 ocylWeCcTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pas3oBaTebHbBIM NPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

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

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOMO yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpusonxckuii) doeagepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHoOro yHmBepcuteTa

JuncTtaHumoHHoe obpasoBaHme KPY. dnsmka. BonHoBasi u kBaHToBas ontuka. OCHOBbI KBAHTOBOM MexaHuku. Puanka
artoma 1 TBeporo Tena. dusnka aapa u anemeHTapHbix yactuu. Astop SOP: WarixynnuHa P.M. -
https://edu.kpfu.ru/course/view.php?id=2170

JuncTtaHumoHHoe obpasoBaHme KPY. dunsmka. Hactb 1. JIeKUMOHHBIM Kypc no aucumnnuHe "®dusnka". Yactb 1.
Mexanuka. MonekynapHas domauka n tTepmoguHammka. Astopbl SOP: KOHycos H.B., Capsapos ®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

OuctaHunoHHoe obpasoBaHue KPY. duanka. yactb 2. dnekTpoctaTmka. DnekTpryecknii Tok. dNekTpoanHammka.
AsTtopbl O0OP: lOHycoB H.B., CtpawwnHcknii Y.C. - https://edu.kpfu.ru/course/view.php?id=2162

6. POHA, OLLEHOUYHbIX cpepncTts no gpucuvninHe (MO,I:I,yﬂIO)

6.1 MepeyeHb KOMNETEHLMUIA C yKa3aHUEM 3TanoB UX OOPMUPOBAHMUS B NpoLLecCe OCBOEHUS 06pa3oBaTenbHOM
nporpamMmbl U OPM KOHTPOJISt UX OCBOEHUSI

dopma KOHTpons OueHunBaemble
KOMMeTeHLUn

dran TeMbl (pa3pernbl) AUCLUUNNUHDBI

CemecTp 2
TeKyLLMI KOHTPO/1b

1. duraunyeckme ocHoBbl MexaHukn. MexaHuyeckne konebaHus u
1 [TectmpoBaHue OrnkK-1 BOJIHbI.
2. MonekynsipHas o3k n TepMoanHaMuKa.

1. ®dunsmyeckmne ocHOBbI MexaHUKuU. MexaHndyeckune konebaHus un
BOJTHbI.

2 |Konnokeuym OrK-1 2. MonekynsipHasi o3nkn 1 TepMoanHaMUKa.

3. AnekTpocTaTtrka 1 aNeKTPUYeCcKmnin Tok.
MuCbMEHHOe gbsmlsmqecme OCHOBbI MexaHukn. MexaHudeckume konebaHus u
MallH HU MK-1 :

3 |pomawHee sanatue |O 2. MonekynsipHas o3k n TepMoanHaMuKa.

3. AnekTpocTatmka 1 aNeKTPUYECKnn ToK.
3auer OrnK-1
Cemectp 3

| Tekywumit koHTpons) |
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dopma KoHTponsi  |(OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
4. OnekTpoanHaMmnka. dneKTpoMarHMTHble KonebaHns 1 BOMHbI.
1 NabopaTopHble OMK-1 5. BonHoBas u kBaHTOBas onTukKa.
paboTbl 6. OCHOBbI KBAHTOBOW MEXaHWUKM.
7. ®unsnka atoma, aTOMHOro S4pa U dNeMeHTapHbIX YacTuL.
5. BonHoBas 1 KBaHTOBas oNTuKa.
2 [TectuposaHue OrK-1 6. OCHOBbI KBAHTOBOW MEXaHWKM.
7. ®un3mka atoma, aTOMHOro s4pa 1 afieMeHTapHbIX YacTuLl.
MVCLMEHHOE g ggﬁ:g;ggMMHi::lfTaéEg;eg;ESE:rHMTHble KonebaHns 1 BO/HbI.
MawH HK MK-1 ' o )
3 |momauree sanate |O 6. OCHOBbI KBAHTOBOW MEXaHWUKM.
7. ®unsnka atoma, aTOMHOro S4pa U dNeMeHTapHbIX YacTuL.
Sk3ameH OrK-1

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

KOHKPETHbIX 3a4aHuni.

CNocobHOCTH
NPUMEHATL 3HaHNSA U
YMEHWS K BbINONHEHUNIO

KOHKPETHbIX 3adaHun.

NPUMEHATb 3HAHUA N
YMEHUA K BbINOJIHEHUIO
KOHKPETHbIX 3aaHun.

YMEHUSA K BbINOTHEHUIO
KOHKPETHbIX 3afaHui.

Kputepum
Popma OLeHUBaHUA 3ran
KOHTpoOns
OTnn4HO XopoLuo Y nosn. Heyn.
CemecTp 2
TeKyL i KOHTPONb
TecTnpoBaHue [(86% npaBunbHbIX O171% 00 85 % OT1 56% 00 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpPaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 1
Konnoksunym Bbicokunin ypoBeHb CpenHuii ypoBeHb Huskuin ypoBeHb HeynosneTtsopuTenbHbIA
BNafeHvs MatepranoM [BnageHus Matepuanom (BnafeHus Mmatepuanom |ypoBeHb BnafeHus 2
no Teme. lNpesocxonHoe|no Teme. Xopolee no Teme. marepuanom no Teme.
yMeHve yMeHve YpoenetsoputenoHoe [HeymeHue
cbopmynmpoBsaTtb CBOU  (OOPMYyNMpPOBaTb CBON  |yMEeHune hopmynmposaTtb CBOU
Mblcnu, obcyxaathb Mbicnu, obcyxaaTb chopMynmpoBaTtb CBOU  [Mbicnun, obcyxaathb
ONCKYCCUOHHblE ONCKYCCUOHHbIE Mblcnu, obcyxaatb ONCKYCCUOHHblE
nonoxeHus. MpekpacHo|NoNoXeHNs. XOpowo  [AUCKYCCUOHHbIE MONOXEHUS.
OCBOEH MOHATUIHbIN OCBOEH MOHATUHbBIN NonoXeHus. MoHAaTWMIAHBbIA annapat
annapar. annapar. MNMoHATWIAHBIA annapaTt  [He OCBOEH.
MpooemoHcTpuposaH  |[1pOAEMOHCTPUPOBAH  |OCBOEH YACTUYHO. [MpooemoHcTpupoBaH
BbICOKWU YPOBEHb CcpenHuii ypoBeHb MNpoaeMoHCTpMpoOBaH  |HeynoBNeTBOPUTENbHbIV
NMOHUMaHWA Matepuana. |MoHMMaHns maTepuana. [yaoBneTBOPUTENbHbBIA  |ypOBEHb NOHUMAaHNS
YPOBEHb NOHMMAaHNA matepwvana.
matepuana.
MNMucbmeHHoe  ([MpaBunbHO BbINONHEHbI [[paBuibHO BbINONHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
JoMalHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YEM HAMONOBUHY.| 3
3apaHve MpoaeMoHCTpMpoOBaH [3agaHui. MpucyTtcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepranoMm. |He3Ha4YMTeNbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoOHCTPUPOBaH  |ypOBEHb BNaaeHNS MposiBneHsbl
CnocobHOCTM XOpOLLWIA YPOBEHb MaTepuanom. HeLOoCTaToYHbIE
NPUMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CnocobHOCTK
YMEHWS K BbINONHeHNO |MposiBNeHbl cpefHne  [cnocobHOCTM NPUMEHSATb 3HAHUS 1

3auteHo

He 3auteHo
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Ansi fanbHewen yuebobl 1 yuyebHO-nporpaMMHOro maTepuana, f4onycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMOKKW B BIMONHEHNN
CMpaBuWIICS C BbINOMHEHVEM 3afaHUIA, npeaycMOTPEHHbIX NPOorpaMMort 3aiaHnin n He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNUTb MO OKOHYaHWK YH1BEpCUTeTa K
npodpeccroHanbHoi nestensHocTy 6e3
LOMONHNTENbHbBIX 3aHATWIA NO COOTBETCTBYIOLWEN
AMCUMNNNHE.
Cemectp 3
TekyLLUA KOHTPONb
NabopatopHble |ObopynoBaHme u O6opynosaHue 1 ObopynosaHue n Ob6opyLnosaHue n
paboTbl METOAbl MCNOMb30BaHbl (METOAb! NCNOMb30BaHbI [METOAbI HACTUYHO METOibl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |[posisneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxoomMMble HABbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoli paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT €€
LensM. Lensm. COOTBETCTBYET €€ LensiM.
uensM.
TecTnposaHue [(86% npasusibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NnpaBu/ibHbIX OTBETOB.  |MPaBW/bHbIX OTBETOB.  [OTBETOB U MEHEE. 2
MucbmeHHoe  |[paBuUNbHO BbINONHEHDI |[1PaBMAbHO BLINONHEHA (3a4aHWs BbINONHEHbI  (3aAaHns BbINOMHEHD
JoMallHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 3
3agaHue MpoLeMOHCTPMPOBaH  [3a8aHuiA. MpwucyTcTBYIOT MponLeMoHCTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT CepbésHble OWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHNs MatepuanoMm. (HesHauuTeNbHble MNpPOLEMOHCTPMPOBAH  |ypOBEHb BNaAeHNS
MposiBneHsl ownobKu. YLOBNETBOPUTENbHBIA  [MaTtepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPUPOBaH  [ypOBEHb BNageHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA yPOBEHb mMartepvanom. He[oCcTaTouHbIE
NPVUMEHNATb 3HaHNA 1 [BnageHus matepmanoM. |[posiBneHbl HU3KKe CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNA 1~
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATbL 3HAHUA U [yMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
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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

CemecTtp 2

TekyLwWUin KOHTPONb

1. TecTupoBaHue

Tembl 1, 2

1. lMonoxeHne maTepuanbHOM TOYKM B 4EKAPTOBbLIX KOOPAMHATAX 3a4aHO YypaBHEHNEM

r = 4 ex+2t ey+ 2t2 ez (M) . YpaBHeHMe TpaekTopun Tena B umeeT Bna?.

BAPVAHTbI OTBETOB: 1) z = 0,5y2 ;x=4 2) x = 0,522 ;y=4 3) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MatepwmanbHas To4ka ABMXETCS Mo OKpPYyXHocTn pagmyca R= 800 cm ¢ BospacTatouein ckopocTbio V= 2t M/c MNonHoe
YCKOPEHWe To4YKM Yepesd 2 CeKyHObl OT Hayana OBUXEHMS YNCIIEHHO PaBHO

BAPVAHTbI OTBETOB :1)200,01 m/c2 2) 200 m/c2 3) 20 m/c2 4) 2,83 m/c2 5) 2 m/c2

3. Teno, paBHOMEPHO BpaLasCh C yrinoBON CKOPOCTbIO w = 4 paf/C N0 OKPYXHOCTM paguyca SCM UMeET yrioBoe
yckopeHue?

BAPVAHTbI OTBETOB 1) -5¢-2 2) -25¢-2 3) 0c-2 4) 5¢-2 5) 25¢-2

4. Imnynbc Tena maccoi 50. Kr, neTswero co CKopocTbio 720 M/MUH YUCNIEHHO paBeH?

BAPVAHTbI OTBETOB: 1)540«r m/c 2) 600kr m/c 3) 660kr M/c 4) 720kr m/c 5)780kr m/c

5. MaTepuanbHas To4ka (Teno Maccoi 2Kr) ABUXETCS MO OKPYXHOCTU paanyca R= 16 cM ¢ Bo3pacTaloLlert CKOPOCTbio
V= 2t M/c HopmManbHas cocTtasnsiowas cuibl eACTBYIOWeE Ha Teno Yepes 3.CeKyHbl OT Hayana OBUXEHWS YUCIIEHHO
paBHa?

BAPVAHTbI OTBETOB: 1) 200H 2) 320H 3) 400H 4) 800H 5) 1600H

6. Ecnn koadbpuumeHT TpeHns u=0.3, To Ha Teno Maccor m = 5kr, ABUXyLLeecs No HakNoHHOW NnockocTn nog yrnom 300
K TOPW3OHTY OENCTBYET cuna TpeHns pasHas ?

BAPVAHTbI OTBETOB: 1)20,4H 2) 15,27H3) 12,75H 4) 7,65H 5) 2,25H

7. KoopanHaTtbl LeHTpa Macc CUCTEMbI YacTuL ¢ Maccamm m1 = 3 kr m2 = 6 kr, n306pakxeHHOR Ha PUCYyHKEe PaBHbI
BAPVAHTbBI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. Nmeem Heckonbko Ten 1,2,3,4, HAXOOSWNXCS HA Pa3HO BbicOTE OT MOBEPXHOCTM 3emnun. Kakue Tena umetot
OOWHAKOBYIO NOTEHLMANbHYO SHEepPru?

BAPVAHTbI OTBETOB: 1)@3 n €2 2) €3 n €1 3)93 1 €4 4) Bce 5)@11n 2
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9. Ecnn noTteHumanbHas aHeprus Tena Ha BbicoTe 5 MeTpoB OT 3emnu pasHa 60X, TO BENNYMHA CUbl TSXECTMH,
OencTBytolel Ha Teno pasHa?
BAPVAHTbI OTBETOB: 1)2H 2)4H 3)8H 4)12H 5)16H

10. Ban paguycom 5 cM, Mmaccoii40. Kr BpawaeTcs BOKpyr CBOew ocu. Ecnu cyMMapHbIi MOMEHT BHEWHUX CUT paBeH
ymcneHHo 2 HM ,TO yrnoBoe yCKOpeHne Bana paBHO?.

BAPNAHTbI OTBETOB: 1) 20 p/c2 2) 40 p/c2 4) 80p/c2 5) 100 p/c2

11. [1Ba maneHbkux wapa maccamm mi1 =5 r n m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-

MOM CTepXHe OnnmHon 40 cM. MOMEHT nHepuumn cuctembl oTHocuTenbHo ocn OO' paBeH?

BAPUAHTbBI OTBETOB: 1)36x10-4 krm2 2) 30x10-4 krM2 3)13,2x10-4 krm2 4) 18,4x10-4 krM2 5) 64x10-4 krM2

12. Monblh umnuHap maccoi 10 kr n papuycom 5¢cM kaTutes 6e3 NPOCKanb3biBaHUS MO FOPU30HTANIbHOM NOBEPXHOCTU CO
CKOpPOCTbiO 2 M/c. OTHOWEHME ero KUHEeTUYECKOW SHeprum

NnocTynaTenbHOro ABUXEHWS LEHTPA MAacC K KNHETUYECKOWN SHEPrn BpalLeHNs paBHO?.

BAPMAHTbI OTBETOB: 1)0,2 2)0,4 3)0,5 4) 1 5)1,2

13. Ecnm yactuua maccoii 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 1/6) (cM) raoe ( X- koopauHaTta YacTuupl ), T0
BEMYMHA aMNanTyObl yCKOPEHNS YacTuubl pasHa?

BAPUAHTbI OTBETOB: 1) 1,25 m/c2 2) 5 m/c2 3) 11,25 m/c2 4) 20 m/c2 5) 31,25 m/c2

14. Ha pucyHke Bbllwe npencTasneH rpagouk 3atyxatowmx konebaHuii. Mepuon konebaHuii paBeH?

BAPVAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42c 5)1,57¢c

15. Ecnu KoopavHarta yactuusl maccoi 200r co BpeMeHeM M3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10t + 1/6) (cm), TO
[0BPOTHOCTb cMcTeMbl Bnn3ka K?

BAPUAHTbI OTBETOB: 1) 12,5 2) 25 3) 37,5 4) 50 5) 62,5

16. Ecnu Teno maccoii 200 r coBepluaeT konebaHns B yCTaHOBUBLUEMCS peXMMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacToTa konebaHuii cuctemMbl paBHa?

BAPVAHTbI OTBETOB: 1) 20p/c 2) 3,98 'y 4) 3,18 'y 5) 4,78 'y

17. Ecnn uctouHmk konebanwuin ¢ nepronom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYHO BOMHY C ANMHOM BOMHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAe paBHa?

BAPNAHTbI OTBETOB: 1) 1831 m/c 2) 1738 m/c 4) 1575 m/c 5) 1435 m/c

18. Ecnu yactoTta konebaHuin paBHa 100 'L, To pasoBasi CKOPOCTb BOMHbLI 61m3ka K?
BAPNAHTbI OTBETOB:1)100 m/c 2)150 m/c 4)250 m/c 5)300 m/c

19. YpaBHeHe NiocKoi BofHbl B cpede 6e3 3atyxaHus uMeeT BuA:

&(X,1)=8 cos(0.5t -1x )cm. BonHoBOE Yncno pasHo

BAPWAHTbBI OTBETOB: 1) 2,5 m-1 2) 2 M-1 4) 1 m-1 5) 0,5 m-1

20. doTOHHAsA pakeTa OBUXETCS OTHOCUTENBHO 3eMIM CO CKOPOCTbIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakete ¢
TOYKM 3peHMst 3eMHOro HabnpaTtens samennutcs B .. pas? (C -ckopocTb cBeTa)
BAPUAHTbI OTBETOB: 1)1,08 2)1,15 3) 1,67 4) 1,4 5)1,25

21. Ecnm B 210 r BewwecTBa COOEPXNTCS 6 MONER, TO MONsSipHast Macca BellecTsa paBHa??
BAPUAHTbBI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr 4) 23x10-3kr 5) 28x10-3kr

22. MNonb3ysicb NPeLCTaBNEHHBIMM B NPUIOXEHNN (oparMeHTamu Tabnuubl MeHaeneesa onpenenmTb Maccy atomMa
(Monekynbl) H2

BAPWAHTbI OTBETOB: 1) 0,34x10-26kr 2) 5,32x10- 3) 4,65x10-26kr 4) 4,48x10-26kr 5) 6,64x10-26kr

23. 1na1.2 moner noeanbHOro raza cornacHo rpaduvky, npeactaBneHHOMY Ha PUCYHKE, NPSMO €3. COOTBETCTBYET
OaBneHue.

BAPVAHTbI OTBETOB: 1) 16,62x105 lNa 2) 12,46x105 lNMa 3) 9,35x105 lNa 4) 6,23x105 Na 5) 8,31x105 NMa
24. Mpu HopManbHbIX ycnoBusix 3 Mons O2 3aHUMatoT 06 beM paBHbIn?.
BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 67,2n 4) 67,2n 5) 89,6n

25. NameHeHune Temnepatypbl Ha 50K rasa renns Maccoi 4r U3MEHSEeT ero BHyTPEHHIOW SHEPruio Ha... (ra3 cuntaTb
naoeanbHbIM)

BAPVAHTbI OTBETOB:1) 24,93 [lx 2) 2077,5 Ox 3)12 46,5 Ix 4)1038,75 L 5) 623,25 Ox

26. Ecnn 2 monst CO2 pacwupsitotes B 2,7 pasa npu nocTosiHHon Temnepatype T=2?300 K, To paboTa paclmpeHns rasa
paBHa..

BAPVAHTbI OTBETOB: 1)2493 Ix 2)3324 Ix 3)4986 Ix

4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoemMkocTb aszota pasHa 20.775 Ix/monbK, TO ero yaenbHas TennoeMKocTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kOx/(kr K) 2)0,74 xOx/(kr K)

3) 3,11 kOx/(xr K) 4) 0,31 kOx/(kr K) 5) 0,57 kOx/(kr K)

28. Ecnun cpenHas kBagpatmyHas ckopoctb monekyn npu temnepatype T =300 K pasHa 483 m/c, To aT0T ras”?..
BAPVAHTbI OTBETOB: 1) Bogopog 2) kucnopog 3) aproH4) yrnekucnbiii ras 5) renvi

29. CpenHsis onnHa ceobonHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (3d0heKTUBHbIA
Ovametp monekyn cM. [NpunoxeHue).

BAPVAHTbI OTBETOB: 1) 6,15x10-8m 2) 7,3x10-8m 3) 11,3x10-8m 4) 9,9x10-8m 5) 18,3x10-8m

30. Ecnu 8.Moneli rasa pacumpsoTcs n3otepmmndeckn ot o6bema V1 = 2 n jo o6bema V2 = 5.4 n, 70 NprpoCT SHTponum
CUCTEMbI paBeH?..
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BAPVAHTbI OTBETOB:1) 41,55 Ox/K 2) 49,8 3) 58,17 Ox/K 4) 66,48 Ox/K 5) 74,79 Ox/K

2. Konnoksuym

Tembl 1,2, 3

. OnemeHTbl KnHematuku. Tpaektopus. MNepemeweHne. CkopocTb. YckopeHme. yTb.

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

. [InHamuka matepuanbHON TO4KK. 3aKoHbl HbloTOHa.

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

. Pabota B MexaHuke.

. Kunetnyeckas n noteHumanbHas sHeprum.

. JnHamuka BpawaTenbHOro ABUXEHNS TBEPAOro Tena.

. MOMEHT cunbl, MOMEHT MMMyNbCa, MOMEHT MHepLUun. KnHetnyeckas aHeprus spallarolerocs rena.
. 3aKOHbI COXpaHeHus (MMMybCca, SHEPrUU, MOMEHTA UMMYNbCa).

0. OnemMeHTbl cneunanbHon Teopun OTHOCUTENbHOCTU. MocTynaTthl diHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.

- O©OooO~NOOOThWN =

11. OCHOBbI PeNATUBMCTCKON ANHAMUKMN.

12. B3ammocBs3b Macchbl 1 SHepruv B PENITUBUCTCKO MEXaHUKeE.

13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KUHETUYECKON TeopUn (BbIBOL).

14. Yncno cteneHein cBoboabl MOnekysn. 3akOH paBHOMEPHOro pacnpeneneHnst SHeprum no Ynucnam cteneHel ceobonbl
MOneKyn.

15. 3akoH pacnpegneneHns Monekyn no CKOpocTsM (pacnpeneneHne Makcsenna).

16. Pacnpenenerve bonbumaHa. bapomeTtpuyeckas dpopmyna.

17. BHyTpeHHsst aHeprus. TennoTta u pabota B TepMOANHAMUKE.

18. NepBoe Havyano TepMoAVHAMUKN U ero NPUMEHEHWE K pasHbIM NpoLeccam (M30XOPHbIA, N30TePMUYECKNI,
n306apHbIli, agmabaTtHbii).

19. SdphekTnBHBIN AnameTp. CpenHss onuHa ceobonHoro npobera monekyn. Bpems penakcaumm.

20. SlBneHus nepeHoca (amddy3ns, TennonpoBOAHOCTb, BHYTPEHHEE TpeHue). YpaBHEHNS.

21. Kpyrosble npoueccol. K.IM.[0. Tennosoi 1 xonoaunbHoi MawmuHel. Lnkn KapHo. K.I. 1. uvkna KapHo (BbiBoa).
22. OHTponus. CeoncTea aHTponun. Bropoe Havano tepmoanHammkin. CTaTMCTMYECKUA CMbICT BTOPOro Havana
TEPMOLANHAMUKMN.

23. OnekTpunyeckoe none B Bakyyme. 3aKOH coxpaHeHus 3apsaa. 3akoH KynoHa. HanpsxeHHOCTb u noTeHuman
anekTpocTarTmyeckoro nons. MpuHUmMn cynepnosnumm nonei.

24. 9nekTpunyecknii gunonb. Pacyet nons gunons.

25. Teopema OcTtporpaackoro-laycca v ee npyMeHeHne K BbIYUCIEHWNIO HANPSXXEHHOCTW NONS OT pasHbIX TeN.

26. OnekTpunyeckoe none B ananektTpukax. MonspHole n HenonspHbie Monekynbl. Jnnonb BO BHEWHEM O4HOPOLHOM
SNEeKTPNYECKOoM none.

27. MNonapusaumsa onanekTpuKoB: OPUEHTAUMOHHAsA 1 gedpopmaumnoHHas. BekTop nonapusaumu. Ceasb Mexay
NMOBEPXHOCTHOM MNOTHOCTBIO CBA3AHHbIX 3apS40B 1 BEKTOPOM MONspu3auuni.

28. HanpsixxeHHOCTb nons B onanekTpuke. Teopema Maycca ons nons B AUIANEKTPUKE.

29. lpoBoAHVKM B anekTpocTaTmyeckom none. PacnpeneneHve 3apsanos B NPOBOAHMKAX (BHYTPU MPOBOAHMKA U HA €ro
NMOBEPXHOCTN).

30. OnekTpoeMKoCcTb NPoBOAHNKOB. KoHaeHcaTopbl. CoeanHEHME KOHOEHCATOPOB.

31. DHepruns anekTpnYEecKoro nons. SHEPrus CUCTEMbl TOYEYHbIX 3aPSALO0B, 3aPSAKEHHOr0 MPOBOAHNMKA.

32. [10CTOSHHBIV 9NEKTPUYECKNI TOK, Er0 XapakKTepPUCTMKM 1 YCNOBUS CyLECTBOBAHNS.

33. MNocTosIHHBIV anekTpuyecknii Tok. 3akoH Oma ans uenun. 3akoH Oma B audpdepeHumansHon goopme.

34. OnekTponpoBOAHOCTb METANNOB. DKCMEPUMEHTaNbHOE 00Ka3aTeNbCTBO 3NEKTPOHHON NpMpodbl ToKa B MeTannax.

35. Knaccuyeckas Teopust anekTponpoBoaHoCcT Metannos. BeiBog 3akoHoB Oma 1 BnoemaHa-®paHua ns anekTpoHHOM
Teopun. TpyOHOCTU KNaccny4eckomn Teopun NpoBoaYMOCTL.

3. MucbmeHHoOe pomallHee 3apaHve

Tembl 1,2, 3

Tembl 1,2, 3

1. K HUTK nogBeweH rpy3 maccoi 1 kr. Hantu HaTsxeHne HUTW, eCn HATb C rPy30M OnyckaTtb C YCKOpeHueM 5 M/c.
2. Yemy paBeH MOMEHT MHepuun cTepXkHs Mmaccoin 10 Kr 1 AnuHon 3M, Bpallarolerocst OTHOCUTENbHO OCH,
nepneHaNKyNsapHON CTEPXHIO 1 PACMONOXEHHOW HA PacCTOSHUM 2 M OT OOHOMO U3 KOHLIOB CTEPXHA? CTepXeHb
pacnonoXxeH ropusoHTasnbHo.

3. MaxoBuk B BUAE OMCKa Ha4YMHaeT BpalaTbCs ¢ yrnosbiM yckopeHmeM 0,5 pan/c2u yepes 20 ¢ ero KnHeTnyeckas
3Heprusi ctaHoBuTCS paBHoi 500 [x. Kakoi MOMEHT nMnyfnbca oH npruobpeTaeT yepes 15 MUH nocne Havana
OBUXEHNN?

4.Benocunennct OBuxeTcs o ckopocTbio 10 M/c. Ero 06roHsieT MOTOLUMKANCT, ABUXYLUMIACA CO CKOPOCTbIO 54 KM/H.
KakoBa ckopoCTb MOTOLIMKMCTA OTHOCUTENBbHO BEnocunegucTta?
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5. lBe matepuranbHbie TOYKM OBUXYTCS CO CKOPOCTAMU V1 = = 4 M/C 1 v2 = 3 M/C, HaNpaBneHHbIMW NO4 MPSMbIM YTIOM
apyr k gpyry. C Kakoi CKOpOCTbIO yOansaioTCs MatepuanbHble TO4KM apyr oT apyra? Ha ckonbko nepemectutcs nepsas
TOYKa B CUCTEME KOOPAMHAT, CBA3AHHOM CO BTOPOI TOYKOW, 3a Bpemsa T = 10 ¢?

6. . Kakme 13 npuBeneHHbIX 3aBUCUMOCTE ONUCHIBAIOT paBHOMEpPHOe ABUXeHne? a) s =2t + 3;6) s =5t2;B) s = 3t;r) v =
4?t;n)v=7,r0es ? nytb, v ? CKOPOCTb, t ? Bpema™.

7. Tpun Tena BpolueHbl Tak: nepeoe ? BHWU3 63 HayanbHOW CKOPOCTU, BTOPOE ? BHWU3 C HaYallbHOWM CKOPOCTbIO, TpeTbe ?
BEPTVKANbHO BBEPX. Tena ABMXYTCS B NOfe CUN TsXXecTu. YTo MOXHO ckasaTtb 06 YCKOPEHUsIX aTux Ten ?
ConpoTusneHve Bo3oyxa He yunTbIBaThb.

8.M3 oKkHa Xene3HoJopPOXHOro BaroHa cB0604HO naaaeT Teno. byoyTt nv paBHbl Mexay coboit BpeMeHa nafneHus Tena,
BblYMCNEHHbIE 011 CNyYaeB: a) BaroH HeMmoABUXEH, 6) BaroH ABUXETCS C MOCTOSIHHOM CKOPOCTbIO V, B) BaroH ABUXETCS C
MOCTOSIHHBIM YCKOPEHNEM

9. Kakyto ckopocTb HabupaeT Teno B KOHLE NePBO MUHYTLI CBOOOAHOMO nafeHna? ConpoTnBneHNeM Bo3ayxa
npeHebpeyb. YcKopeHne cBOOOAHOrO NafeHUs PaBHo g.

10. Mo Kak1MM yrnom K ropuM3oHTY cnedyet 6pocutb Teno, 4Tobbl MakcuManbHas BbiCoTa NoAbeMa paBHsnach Vs
nanbHoctu ero noneta? ConpoTMBNEHMEM BO3ayxa NpeHebpeyb

3auer

Bonpocsbl k 3a4ety:

1. OnemeHTbl KMHematukn. Tpaektopus. NepemeweHme. CkopocTb. YckopeHue. MMyTb.

2. Yron nosoporta. Yrnosas ckopocTtb. CBA3b NMMHENHOW 1 YrNIOBOM CKOPOCTU. YT0BOE YCKOPEHNE.

3. OmHammka maTepuranbHOi ToHKKU. 3akoHbl HbloToHa.

4. InHamuka TBepaoro tena. LleHTp macc. 3akoH ABMXEHUS LeHTpa Macc.

5. PaboTa B MexaHuke.

6. KuHeTnyeckas n noteHunanbHas aHepruu.

7. dnHamuka BpawaTenbHOro ABUXEHNS TBEPAOro Tena.

8. MOMEHT cunbl, MOMEHT MMMYNbCAa, MOMEHT MHepLUMU. KnHeTnyeckas sHeprns Bpallarlerocs rena.

9. 3akoHbl COXpaHeHMs (MMMynbca, AHEPrMn, MOMEHTa UMMYNbCa).

10. SneMeHTbI cCneumanbHon Teopun oTHocuTenbHOCTU. MocTynatel SiHwTelHa. MNpeobpazosaHus koopamHat JlopeHua.

11. OCHOBbI PENATUBMCTCKON OANHAMUKN.
12. B3ammocBs3b Macchbl 1 SHEPrnn B PENSITUBUCTCKO MEXAHUKE.
13. OCHOBHOE ypaBHEHMNE MONEKYNSPHO-KMHETUYECKOR Teopun (BbIBOA).

14. Yncno cteneHei cBoboabl MONeKysn. 3aKOH paBHOMEPHOro pacnpeneneHnst SHeprum rno Ynucnam cteneHern ceobombl
MOneKy”n.

15. 3akoH pacnpeneneHns Monekyn no CKOpocTsaM (pacnpeneneHvne Makcsenna).
16. PacnpeneneHne bonbumaHa. BapomeTpuyeckas dpopmyna.
17. BHyTpeHHsis aHeprus. TennoTta u paboTa B TEpMOAUHAMYKE.

18. NepBoe Hayano TepMoaMHAMUKN 1 €ro NPUMEHEHME K Pa3HbIM NpoLeccam (M30XOPHbIA, N30TEPMUYECKNI,
n306apHbIli, anmabaTtHbil).

19. OdbpekTMBHbIN AnameTp. CpenHss annHa ceobonHoro npobera Monekyn. Bpems penakcauuu.
20. SlBneHus nepeHoca (Buddy3uns, TeNNONPOBOLHOCTb, BHYTPEHHEE TPEHNE). YPaBHEHUS.
21. Kpyrosble npoueccol. K.I.[0. Tennosow 1 xonogunbHoi mawmHel. Lmkn KapHo. K.I. 4. uvkna KapHo (BbiBog).

22. OHTponus. CeolicTBa aHTponun. Bropoe Havano tepMoamHamuki. CTaTMCTMHECKUIA CMBICT BTOPOro Havana
TEPMOLUHAMYKN.

23. DnekTpunyeckoe nosne B BakyyMe. 3aKOH CoxpaHeHms 3apsana. 3akoH KynoHa. HanpsxeHHOCTb 1 noTeHuman
anekTpocTaTnyeckoro nong. MNMpuHuun cynepnosnuumn nonen.

24. OnekTpuyecknin gunonb. PacyeTt nons gunons.
25. Teopema OcTtporpagnckoro-laycca n ee NnpMMEHEHNE K BbIUCIEHUIO HAMPSXEHHOCTW MONS OT PA3HbIX TEN.

26. SneKTpmquKoe none B ON3aNeKTpukax. I'Ionﬂprle N HenonsipHble MONeKynbl. Jlvnonb BO BHELWHEM OOHOPOOHOM
3NIEKTPUNHECKOM none.

27. ﬂonﬂpmsaum ON3NEKTPUKOB: OpUEeHTaUnoHHas n ,D,e(bOpMaLI,I/IOHHaFI. BeKTOp nonapuaaunn. CBa3sb mexay
I'IOBerHOCTHOIZ NNOTHOCTbIO CBA3aHHbIX 3apsa00B 1 BEKTOPOM nondapmn3aunin.

28. HanpsixxeHHOCTb nons B Ananektpuke. Teopema Maycca ong nons B AUINEKTpUKe.

29. MNpoBoaHMKKM B anekTpocTaTmyeckom none. PacnpeneneHve 3apsanos B NpOBOAHMKAX (BHYTPU MPOBOAHMKA U HA €ro
MOBEPXHOCTN).

30. OnekTpoeMKocTb NpoBoaHMKOB. KoHaeHcaTopbl. CoeauHEHNe KOHAEHCaTOPOoB.

31. DHeprus anekTpUYEcKoro nons. SHePrus CUCTEMbI TOYEYHBIX 3aPALO0B, 3aPSAXKEHHOrO NPOBOLHMKA.

32. NOCTOSHHbIA 3NEKTPUYECKUIA TOK, EF0 XapakTEPUCTUKU 1 YCNIOBUS CYLLECTBOBAHUS.

33. MNoCTOosHHbIA 3nekTpryeckuii Tok. 3akoH Oma onsa uenu. 3akoH Oma B andodpepeHunansHoi coopme.

34. OneKkTponpoBOAHOCTb METANOB. DKCNepUMeHTaNnbHOe A0Ka3aTeNbCTBO 3NEKTPOHHON NPUPOabl TOKa B METannax.

35. Knaccuyeckas Teopus anekTponpoBogHoCT Metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na anekTpoHHOM
Teopumn. TpyLHOCTU KNACCUYECKOR TEOPU MPOBOANMOCTM.

Cemectp 3
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TeKyLLnit KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 4, 5,6, 7

NabopatopHas paboTa €1. ViamepeHne yoenbHoro 3apsifa anekTpoHa

NabopaTopHas paboTa €2. M3ydeHne pacnpeneneHns MarHUTHOro nons BOONb OCK ConeHomaa.

NabopatopHas paboTa €3. OnpeneneHne ropusoHTaNbHON COCTaBASIOWER MarHUTHOM MHAYKUMM MAarHUTHOrO Mons
3emnu.

NabopatopHas paboTa €4. N3ydeHne siBNeHns MHTEPdEPEHLNN.

NabopatopHas paboTa €5. N3ydeHne andgopakuum ceeta.

NabopatopHas paboTa €6. N3y4yeHne 3aKOHOB TEMNOBOro U3y4eHuns

NabopaTopHas paboTa €7. O3HakomneHne ¢ paboToit ra3oBoro nasepa.

NabopatopHas pabota €8. OnpeneneHne CTeneHn Nonspn3aunmn 1a3epHoro N3nyHeHns.

NabopatopHas paboTa €9. CnekTp atoma Bogopoaa

NabopaTopHas paboTa €10. SkcnepuMeHTanbHoe NoATBepXaeHne noctynatos bopa. OnbiT dpaHka v MNepua.

2. TectupoBaHue

Tembl 5, 6, 7

1.Y nnockow anekTpoMarH1THON BOJHbI, YaCTb KOTOPOV n306paxeHa Ha pyC., ANVHA BONHbI paBHa (B MKM):
BAPWAHTbI OTBETOB: -: 0,4 -: 7,5-: 0,133 -: 0,5-: 0,3

2. Ha pucyHke npencraBneHa MrHOBEHHasi pOTOrpacpmst SNEKTPUYECKO COCTABNSIOWEN SNEKTPOMArHUTHON BOMHBI,
nepexonsiwen n3 cpedbl 1 B cpely 2 nepreHanKynspHo rpaHvue pasgena AB. Ecnu cpena 1-BakyyM, TO CKOPOCTb CBETA
B cpege 2 pasHa (*108)m/c?

BAPNAHTbI OTBETOB: -: 2,4 -:3,0-:0,13-: 2,0 -: 3,3

3. OnTrnyeckas AnvHa NyTv B NPO3payHol NNacTMHKe ¢ nokasaTtenem npenomneHust n= 1,63 paeHa (B MM):
BAPVAHTbI OTBETOB: -: 7,26 -: 4,89 -: 4,80 -: 3,99 -: 4,50

4. Ontuyeckas pasHocTb xoga nydeii 1 n 2 pasHa A=0,35 mkM. [py cnoxeHumn ny4un gaoT MuHumMym ¢ m=0 ons ceeta
ONNHOW BOMHbI (B MKM):

BAPWAHTbI OTBETOB: -:9,0-:8,0-:0,2-:0,7-:1,3

5. PasHocTb Xxoaa AByX MHTEPMIepUpyIoWmX ny4yeli MOHOXPOMaTYECKoro ceeTa pasHa /2 ( AnuHa BonHbl). Mpu aToMm
pasHocTb (pas konebaHwii pasHa...

BAPVAHTbI OTBETOB: -: M -:M/2-: 0 -: 11/3 -: /6

6. [ndppakLmoHHas peletka ¢ NOCTOSHHOM d= 5 MKM Ans ceeTa ¢ ANUHOM BOMHbLI A= 0,6 MKM faeT oudopakUMOHHbIN
MakCMMyM BTOPOro nopsiaka nof yriom (B rpagycax):

BAPVAHTbI OTBETOB: -: 14,48 -: 21,51 -: 13,89 -: 40,54 -: 8,05

7. OnpakumoHHbIA MakCMyM TpeTbero nopsiaka ans ceeta ¢ AnvMHor BonHbl A = 0,55 MkM nog yrinom ¢p=300 BO3HMKAET
Ha Wenn WUPUHOWA (B MKM):

BAPVAHTbI OTBETOB: -: 10,48 -3,85 -: 11,89 -: 10,54 -: 18,05

8. Ha pucyHke npencrasneHa cxema pasbueHns BONMHOBOM NoBepxHOCTU P Ha 30HbI PpeHensi. AMANMTYabl KonebaHwi,
BO306y>xaaeMblx B Touke P 1-i, 2-i1, 3-i1 1 T. . 30Hamm, 0603Hauum A1, A2, A3 1 1. o. AMnnutyaa A pesynbTupytowero
konebaHus B Touke P onpenensietcs BolpaxeHnem?

BAPVAHTBI OTBETOB: A=A2+A4+A6+A8 -: A=A1+A2+A3+A4 -: A=A1-A2+A3-A4 -: A=A2+A4+A6+A8 -:
A=A1-A2-A3-A4

9. HeobbIKHOBEHHBIV Ny PacnpoCTPaHSAETCs BAOMb IMHUN C HOMEPOM:

BAPNAHTbI OTBETOB: -:1-:2-:3-:14-:5

10. B 4acTU4YHO NONSIPU30BAHHOM CBETE MakCuMasnbHas aMnauTyaa ceetoBoro Bektopa B N=3,5 pas 6onble
MUHMManbHo. CTeneHb Nonspv3auny CBeTa paBHa:

BAPVAHTbBI OTBETOB: -: 0,85 -: 0,6 -: 0,724 -: 0,8 -: 0,385

11. Yron mexay rnaBHbiMK NNOCKOCTAMM nNonsapusaropa n aHannsatopa paseH 30 rpan. PaccumtaTtb nameHeHne
WHTEHCMBHOCTU MNpOLeIlero Yepes HNX CBeTa, eCnv Yron Mexy rnasHbiMU NAIOCKOCTAMU paBeH 45 rpag.

BAPVAHTbI OTBETOB: -:24 -:3,1-:1,0-: 1,5

12. 1nsa anekTpOMarHNTHOrO N3ny4eHns ¢ ANUHON BOMHbI A= 0,4 MKM sHeprus gootoHa pasHa (B 10-20 OXx):
BAPVAHTbI OTBETOB: -: 9945 -: 33,1 -: 49,7 -: 24,9 -: 39,8

13. Ha pucyHke nokasaHbl HanpaeneHus nagarowero oToHa, pacCesaHHOro hoToHa 1 3NeKTpoHa oTaayu. Yron
paccesHuns 90, HanpasneHne OBUXEHNS 3NeKTPoHa OTAadyn COCTaBNgeT C HanpaeneHeM nagarouwero gotoHa yron = 60
rpan. Ecnn nmnynsc naparouwero gpotoHa P, TO MMMNyNbC 3n1eKTpoHa oTAaqyu paBeH...

BAPVAHTbI OTBETOB: -: 1,5 P -: 2 P -: P -: 4 Pop

14. Katog BakyyMHOro (poTo3anemMeHTa OCBELAETCS CBETOM C SHeprunen ksaHToB 8 aB. Ecnu ¢poToToK Npekpawaetcs npu
nogaye Ha POTO3NIEMEHT 3anuparollero HanpsixeHusi 4 B, To paboTa Bbixo4a 3NEeKTPOHOB M3 KaToaa paeHa(3B):
BAPVAHTbI OTBETOB: -: 8 -:112 -:4 -:0 -:3

15. Ecnn y Harpetoro Tena ¢ noBepxHocTn 5 cM2 3a 120 cekyHA ucnyckaetcs aHeprus 1 kI, To aHepreTuyeckas
CBETMMOCTb Tena pasHa (B KBT/M2):

BAPVAHTbI OTBETOB: -: 83.33 -: 160 -: 16,67 -: 69,44 -: 51.95
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16. Ecnu gna AYT nnowanb S= 50000 B1/m, TOo Temnepartypa Tena (B K) pasHa:

BAPVAHTbI OTBETOB: -: 306 -: 717 -: 969 -: 403 -: 480

17. Ha prcyHke nokasaHa KpvBasi 3aBUCMMOCTM CMEeKTPanbHOM NAOTHOCTU SHEPreTMYecKon CBeTMMOCTY abConoTHO
YyepHoro Tena oT AnuHbI BoNHbI Npu T=6000K. Ecnn Temnepatypy Tena yBenuuutb B 4 pasa, T0 4JIMHA BOJHbI,
COOTBETCTBYIOWAS MAKCUMYMy U3/y4eHUsi aBCONOTHO YepHOro Tena, ?

BAPVAHTbI OTBETOB: -: ysennuutcs B 2 pasa -: YyMeHbLIMTCS B 4 pasa -: yBennyntcs B 4 pasa

18. B atome BOLOpOAA 13 NPeaCcTaBNeHHbIX NEPeExXonoB anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoiit nuHMK cepun JlariMaHa COOTBETCTBYET NEPEX0n C HOMEPOM?

BAPNAHTbI OTBETOB: -:5-:1-:14-:3-:2

19. BonbTamnepHas xapaktepucTuka B onbitax ®paHka v ['epua nonydyeHHas ons HEKOTOPOro rasa uMeet Bua (CM puc).
MepBblit noTeHUMan Bo3byxaeHws rasa (B aB) paBeH:

BAPVUAHTbI OTBETOB: -:3-:5-:0,5-:14-:1

20. e bpoiinb 0606wWwmn cooTHOLWEHME Ans (POTOHA Ha Ntobble BOMHOBbLIE NMPOLECCHI, CBA3AHHBLIE C YaCTULLAMU, UMMYNLC
KOTOpPbIX paBeH p. Toraa, ecnm CKOpoCTb YaCTWL, OMHAKOBA, TO Hambonblue ANMHON BONHbI 0bnafatoT?

BAPVAHTbI OTBETOB: -: HEATPOHbI -: 9NEKTPOHbI -: -4aCTULLbI -: MPOTOHbI

21. MNpwu a - pacnage a4po n3otona panmsa 88-Ra-226 npespawaeTtcsa B 94p0 C MACCOBLIM YACIOM

BAPVAHTbI OTBETOB: -: 90 -: 86 -: 222 -: 234 -: 13

22. Kakas nons paavoakTUBHbIX aTOMOB pacnafeTcs Yepes3 UHTepBasn BPEMEHW, paBHbIvi TPEM Neproaam nonypacnana?

BAPNAHTbI OTBETOB: -: 25% -: 87,5% -: Bce atoMbl pacnagytcs -: 90% -: 50% 23. Hen3BecCTHbI paanoakTUBHbIN
XUMNYECKUIA aNEeMEHT CaMOnpPon3BO/bHO pacnafaeTcs o cxeme: .S apo 3Toro aneMeHTa CoaepXMuT...

BAPVAHTbI OTBETOB: -: 92 npoToHa u 144 HeinTpoHa -: 94 npoToHa 1 142 HelTpoHa

-1 94 npotoHa 1 144 HenTpoHa -: 92 npoToHa 1 142 HerTpoHa

3. NMucbmeHHOe aomallHee 3apaHue

Tembl 4, 5,6, 7

1. [1Ba napannenbHbiX CBETOBbIX Myyka, OTCTOAWMX APYr OT Apyra Ha pacctosHum d=5 cMm, nagatT Ha KBapLEBYIO NPU3My
(n=1,49) c npenomnsowmm yrnom 250. Paccuntatb ONTUYECKYIO pa3HOCTb Xo4a A 3TMX Ny4yKOB Ha BbIXOAE M3
npu3ambl.(3,47 cm)

2. PacctosiHne d mex gy asyms wensmu B onbite FOHra pasHo 1 MM, pacctosiHue | OT Wwenen Ao aKkpaHa pasHo 3 M.
OnpepennTb ANVHY BOMHbI A, MCMyCKAeMON NCTOYHNKOM MOHOXPOMAaTMYECKOro CBeTa, ecnv wuprHa b nonoc
NHTEPIEepEeHLMM Ha akpaHe pasHa 1,5 MM.(0,5 MKkM)

3. OnTtunyeckas pasHocTb xoaa nyyen 1 n 2 pasHa A= 3,6 MkM. [1py cnoxeHnmn ny4un AaloT MakCrMyM BTOPOro nopsaka
Ons cBeTa ANMHOW BONHbI (B MKM)(1,8 MKM)

4. Bolumcnutb paguyc r5 naton 3oHbl dpeHens ong nnockoro BOAHOBOro gopoHTa (A=0,5 MKM), ecnmn nocTpoeHne
LenaeTtcs Ans To4KU HabntooeHUs, Haxoaswencs Ha paccTosiHiM b=1 M 0T dopoHTa BONHbI (B MM).1,58

5. Ha wenb wnpuHoii a=0,05 MM nanaeTt HopmanbHO MOHOXpoMmaTndeckumin ceeT (A=0,6 Mkm). OnpenenuTb yron ¢ Mexay
nepBOHaYaNbHbLIM HANpPaBNeHNEM NyyKa CBETa U HanpaBNeEHNEM HA YETBEPTYIO TEMHYIO AMIPAKLIMOHHYO nonocy.2045
6. CKOMbKO WTPUXOB HAa KaXAbl MANNIMMETP COLEPXUT AMcppakLMOHHASA peleTka, ecnu npy HabniooeHun B
MOHOXpomatuyeckom ceete (A=0,6 MKM) MakCMyM NATOro Nopsaka OTKNOHEH Ha yron ¢p=1877103

7. Yron Bpioctepa €8 npy nageHun ceeTta U3 BO3ayXa Ha KpMCTana KaMeHHol conu paeeH 577?. Onpenenntb CKOPOCTb
cBeTa B 9TOM Kpuctanne.1,9

8. Yron mexny rnasHbiMK NNOCKOCTSAMU nonspusaTtopa 1 aHanusaTopa paseH 307. Paccuutatb n3ameHeHme
WHTEHCVBHOCTM NPOLIEALIEro Yepes3 HUX CBETA, ECNM Yrof MEXAy rMaBHbIMU NIOCKOCTAMM paBeH 457.

9. lNMoToK aHeprum Pe, nanyyaembiii 13 CMOTPOBOrO OKOLWKA MNaBunbHON neyn, paseH 34 Bt. Onpenenntb Temnepatypy T
neyn, ecnun nnowagp oteepctnsa S=6 cm2. 1000K

10. Kakasi pons sHeprum ¢ooToHa U3pacxonoBaHa Ha paboTy BblpbiBAHUS (DOTOSNEKTPOHA, ECNIN KpacHas rpaHmua
gotoapdpekta A0=307 HM 1 MakcumanbHas KUHeTU4Yeckas aHeprus Tmax ooToanekTpoHa pasHa 1 aB?

0,8.

Ok3ameH

Bonpochbl k ak3ameny:

1. MarHuTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca.

. 3akoH Amnepa. [lelicTBME MAarHMTHOrO NONS Ha ABUXYLWMIACS 3apsa.

. 3aKOH NOMHOro ToKa 415 MarHUTHOrO MONs B BaKyyme.

. MarHuTHOe none coneHonga u Topomaa.

. PaboTa no nepemeLlLeHno NPoOBOAHUKA U KOHTYpPa C TOKOM B MarHUTHOM rone.

. MarHuTHoe none B BelwwecTtse. MarHUTHbIE MOMEHTBI aTOMOB U 9N1EKTPOHOB.

. na- v napa- marHetnam. HamarHn4yeHHocTb. MarHutTHoe none B BelWecTBe.

. 3aKOH NOMHOro ToKa AN5 MarHWTHOrO NONS B BELECTBE.

. PeppomarHeTukn, nx CBOMCTBA U NX NpUpoaa.

10. OnekTpomarHnTHas nHaykums. Onbitel @apages. Mpasuno JleHua.

11. DHeprmsa MarHMTHOro nonsl.

12. BuxpeBoe anekTpuyeckoe none. TOK cMeWeHuns.
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13. YpaBHeHune Makcsenna n nx aHanma.
14. 9nekTpoMarHuTHole konebaHus. Bunobl. XapakTepucTumku.
15. OnekTpoMarHNTHble BOJHbI. XapakTepUCTUKN. DHEPTUS.

16. IHTepdhepeHLms cBeTa. KOrepeHTHOCTb 1 MOHOXPOMATUYHOCTb. Y CNOBUE MHTEPEPEHLIMOHHOIO MakcmMyma 1
MUHUMYMA.

17. IHTepdpepeHuus ceeTa. PacueT nHTephepeHLUMOHHON KapTrHbI OT ABYX MCTOYHUKOB. VIHTepgoepeHums cBeTa B
TOHKMX MIEHKaX.

18. Ondppakumsa ceeta. MNpuHumn MNonreHca-PpeHens. Meton 30H @peHens.

19. Ondbpakuma dpeHensa Ha KpyrnoM oteepctumn. dudpakuma dpeHens Ha KpyrioMm gucke.
20. Ondppakumsa PpayHrogepa Ha AMdPPakUMOHHON peweTke.

21. Oudppakumst Ha NpocTpaHcTBEHHON peweTke. Popmyna Bynbda- bparra.

22. MNonapuzauns ceeta. 3akoH Mantoca. 3akoH bpiocTepa.

23. lucnepcusa ceeTta. ONeKTpoHHAs Teopms gucnepcum ceeta.

24. [1soiiHoe nydvenpenomnexmve. ickyccTBeHHas ontudeckas aHM3oTponus.

25. TennoBoe n3nyyeHne 1 ero xapaktepuctnku. 3akoH Kupxroga. 3akoH CtedpaHa-bonbumaHa. 3akoH cMeleHns
BuHa.

26. 'mnoTesa lNnaHka. ®opmyna MNnaHka.

27. ®oToadhdhekT. 3akoHbl hoToahekTa.

28. YpaBHeHWe SiHWTenHa Ans BHeWHero gootoadodekTa.
29. OnbiTol Jlebenesa. [asneHue ceeta.

30. OppekT KomnToHa.

31. OcHOBHble NONOXEHMA KBaHTOBOW MexaHukn. ®opmyna ge Bpoins. CooTHoweHus HeonpeneneHHocTen. BonHosas
OyHKUMSA 1 ee CTaTUCTUYECKNIA CMbICTT.

32. Obuee ypaBHeHue LpenumHrepa. YpaBHeHue LpennHrepa nns craunoHapHbIX COCTOSIHUIA.
33. CBoboaHas yactuua. HYactuua B 0LHOMEPHOW NPSIMOYroNbHOM " NoTeHUMansHon same".

34. MpoxoxaeHre YacTuLibl CKBO3b NOTEHUMANBHbIA Hapbep. TYHHENbHbI 3¢EKT.

35. KBaHTOBbIVi raPMOHMYECKMIA OCLUMANSATOP.

36. KBaHTOBas Teopus atoma. Noctynatbl Bopa.

37. Atom Bopopogna. KeaHToBble Yucna.

38. CnekTpbl aTOMOB ¥ MOMNEKY.

6.4 Metoaouyeckue matepuansl, onpenensoLwme npouenypbl OLLeHNBAaHUA 3HAHUNA, YMEHUIA, HAaBbIKOB U (MNK)
ornbiTa AesATeNnbHOCTU, XapaKTepu3yoLL X aTtanbl OpMMPOBaHUSA KOMMETEHLMA

B K®Y pelicteyeT 6annbHo-perdTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no agucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Lna 3avéra:

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

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

Ilng ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos - "xopoLwo".

56-70 6annoe - "yOooBNETBOPUTENBLHO".

55 6annos 1 MeHee - "HeyLOBNETBOPUTENbHO".

dopma Mpouenypa oueHUBAHNUA 3HAHUIA, YMEHUIA, HaBbIKOB U (UN) onbiTa Ortan | KonnyectBo
KOHTpONs [esATeNbHOCTU, XapaKTepn3yLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLLMIA 6annos
CemecTp 2

TekyLLUA KOHTPONb

TecTupoBaHue |TecTVpOBaHUE NPOXOAUT B MMCbMEHHON DOPME UM C UCMONb30BAHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONMYecTBo
TECTOBbIX 3afaHuli. Ha BbINONHEHWE BbIOENAETCS (DUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KONmMyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTH OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

Konnokeuym  [Ha 3aHsTVM oBy4arolumecs BbiICTynaloT ¢ OTBETaMu, OTBEHAIOT Ha BOMPOChHI
npenofaeartens, 06CyXaarT BOMPOCHI No n3y4yeHHoMy MaTepuany. OueHuBatoTcs
YPOBEHb MOArOTOBKM MO TeMe, CMIOCOOHOCTb CUCTEMHO U IOFMYHO U3naratb
MaTepuan, aHanMsmpoBaTtb, (POPMYNNPOBaTL COBCTBEHHYIO NO3ULINIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.
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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.

3auert 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMMIMHGI. 50
Ob6y4atowmiics nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKN U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYyaLMA N PELLEHNN NPAKTUYECKNX 3a0aHWA.

Cemectp 3
TekyLLUA KOHTPONb

NabopatopHbie (B ayantopun, ocHaWwéHHON CooTBETCTBYOWMM 060pyaoBaHmeM, obyyatowmecs
pabothi NPOBOLSAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 30
NPakTUKO-OPNEHTUPOBAHHbBIX TexHoNnoruni. OLueHMBaKOTCS 3HaHNe maTepuana um
YMEHUE MPYMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

TecTupoBaHue [TecTupoBaHWe NPOXOaWT B NMMCbMEHHON CDOPME UK C UCMNONb30BaHNEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmincs nonyyaeT onpenenéHHoe Konm4ecTso 2 10
TECTOBbIX 3aaHunii. Ha BbiNONHeHWe BblaenseTcs PUKCMpoBaHHOE BpeMs B
3aBUCKMOCTY OT KonnyecTBa 3agaHuii. OLeHka BbicTaBnseTcs B 3aBUCMMOCTM OT
NPOLIEHTa NPaBU/IbHO BbINONHEHHbIX 3a0aHWA.

MucbMeHHoe  [Obyyarolwmecs NonyyaoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 3 10
3agaHvie cnaérca npenogasarento. OueHnBalOTCS BRaAEHNE MaTepuanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ansi BbIMOMHEHWS 3a4aHWA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHMS AUCUMMNIVHBI. OK3aMeH 50
MPOBOAUTCS B YCTHOM UM NUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpochl (3anaHns) no Bcem Temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BnafeHue Matepuanom, ero CUCTeMHoe
OCBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHanuae NpobneMHbIX CUTyaunii U peleHn NPakTUYecKnx 3aaaHuni.

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUMN/IMHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4eOHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npaeoobnanatensamu u NpenocTasneHHbx Joctynos HYM KoY,

- B Me4aTHOM BMAe - B poHAae bubnuotekn HabepexHouenHMHCKOro MHCTMTyTa (dounmnana) K@Y. Obyyatowmecst
nony4atoT y4ebHyto nntepatypy Ha aboHEMeHTe No YnMTaTenbckuM bunetam B COOTBETCTBUM C MpaBuiaMmn NONb30BaHNS
6rbnnoTeKoN.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLMMCS CBOErO NIOTMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMNHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHON y4ebHON nnTepaTtypbl, HEOBXOAMMO AJ1S1 OCBOEHUS AUCLMMAMHBI (MOoyns),
Haxonmtcs B MpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBIEHMIO NPV U3MEHEHUW YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagatensiMu anekTPoHHbIX U3OAHWA 1 MPU N3MEHEHNN KOMMNIEKTOBaHWS (OOHA0B B1bImMoTeku
HabepexHo4enHnHckoro nHeTutyTa (gounmnana) Koy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0AUMbIX ONA
OCBOEHUSI AUCLIMMINHDbI (MOOYNA)

CuByxuH [1.B. O6wmit kypc domaukn.MexaHuka 2005. ctp.559 ISBN: 5-9221-0225-7 -
https://www.studmed.ru/sivuhin-dv-obschiy-kurs-fiziki-5-tomov-vse-chasti-novogo-izdaniya_2f7ecbf72c9.html
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T.N. Tpodommosa. Kypc cpmamku: y4eb. nocobue nns Bysos / T.WN. Tpodmmo- Ba. ? 11-e nag., ctep. ? M.: Napatenbckuii
ueHtp ?Akapemua?, 2006. ? 560 c. ISBN 5-7695-2629-7 -
https://www.studmed.ru/trofimova-ti-kurs-fiziki_000fd726e5d.html

Tpodoumosa T. N. OcHosbl ouaunkn. B 5 kH. KH. 4. BonHoBas u kBaHToBas onTuka: Yueb. nocobue / T. U. Tpodoumosa. ?
M.: Bbicw. wk. , 2007. ? 215 c: un. ISBN 5-06-005696-1 -
https://www.studmed.ru/view/trofimova-ti-kurs-fiziki_000fd726e5d.html

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUM/IMHBI (MOOYNS)
Bup, pa6ot MeTtoauuyeckme peKoMeHpaumum

nekumn B xone NeKLUMOHHBIX 3aHSATUI HEOBX0AMMO:

1. BecTu KOHCNeKTUpoBaHue y4ebHoro matepuana.

2. Obpauatb BHMAHWE HA KaTeropuu, OOPMyNMPOBKM, 3aKOHbI, PACKPbIBAOWME COAEPXAHNE
PU3NYECKUNX ABNEHWIA U MPOLIECCOB.

3. Obpalatb BHMMAHWE HA Hay4Hble BbIBOAbBI M 9KCMEPUMEHTANbHBIE 40KA3ATENbCTBA (PUINYECKNX
3aKOHOB.

4. BHMMaTenbHO YSCHUTb NPaKTUYECKY HAnpaBieHHOCTb OCHOBHbBIX 32KOHOB (OU3NKMN.

5. XenatenbHo 0cTaBWTb B paboyrx KOHCMEKTAX MOMS, HA KOTOPbIX AenaTh MOMETKM N3
PEeKOMEeHO0BaHHOM NuTepaTypsbl, LONOMHAKLWME MaTepuan NPOCAyWaHHOW NeKuun, a Takxe
nogyepkmBaoLLe 0cobyto BaXKHOCTb TEX U UHBIX TEOPETUYECKMX MONOXEHNN.

6.3anasatb NpenoaasaTtento YTOYHSWME BOMPOCh! C LENbIO YACHEHNS TEOPETUHECKUX NONOXEHWIA,
paspelleHmnsa CnopHbIX CUTYaLViA.

B cnyyae npvmeHeHns B 06pa3oBaTenbHOM NPOLIECCE ANCTAHLMOHHBIX 06pa30BaTENbHbIX TEXHONOM MM
0byyatowmecs N3y4atoT TEOPETUYECKINIA NEKLIMOHHBIA MaTepuan Ha cneayowmx nnatgopmax u
pecypcax:

- B kKomaHge "Microsoft Teams";

- B BupTtyanbHon ayautopun.

npakTuyeckme | B xooe npakTnyeckux 3aHsTuin HeobxoamMmo:

3aHATUS 1. BHUKHYTb B CMbIC/ 1 MOCTAHOBKY BOMpoca. YCTaHOBUTb BCE NN JaHHble NPUBELEHbI ANS PeeHns
3anaqn. Coenatb cxeMaTMyYeCcKuin pucyHoKk.
2. Kaxoyto npakTnyeckyto 3agady pelwnTtb BHavane B obwem smae. 9T0 No3BONMT LieieHanpaBneHHo
Ncnonb3oBatb PU3NYECKUIA 3aKOH MO TEME pellaeMor 3aaayn.
3. MNpoBecTu YNCneHHbIe MaTeMaTmyeckme pacyeTtbl U 06si3aTeNlbHO NPOBEPUTL PA3MEePHOCTb U
npaBaonoaobHOCTb NOMYYEHHbIX PUINYECKNX BENNYUH.
B cnyyae nprvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefibHbIX TEXHOMNOr it
obyyatowmecs BbINONHSIOT 3a4aHNS NPaKTUYECKMX 3aHSTU Ha cneaytowmx nnatgopmax u pecypcax:
- B kKomaHoe "Microsoft Teams";
- B BuptyanbHoit ayautopum.

CtpaHunua 18 ns 23.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| JTabopaTopHble paboTbl NPOBOAATCS BO BPEMS ayAUTOPHBIX 3aHATUIA No BapuaHTaM. 1 nabopaTtopHas
paboThbl paboTa, BbIMONHEHHAS MONHOCTHIO(3KCNEPUMEHT 1 3almTa Teopun) - 5 6annos.

Mepen npoeeneHuem nabopaTopHoit paboTbl 0653aHbI 03HAKOMUTLCS C TEXHUKOM 6€30MacHOCTU Npu

BbINONHEHNW AAHHOM PaboThl 1 METOANYECKUMU YKa3aHUsaMU K paboTe. MNpy BbINONHEHUN

nabopaTopHbIX paboT HeobXxoaMMo:

1. CcpopMynupoBaTthb LieNb 1 3aa4u BbINONHAEMOl paboTsl

2. Ykazatb B OT4ETE CXEMY YCTAHOBKU 1 pacckasaTtb NPUHLMN ee OeNCTBUS

3. 3anucatb pesynbTaThl M3MEPEHW B Tabnuue 1 onpenenutb paboyre opMynbl pacyeToB

4. ObpaboTaTb pe3ynbTatbl UBMEPEHUA COrnacHo pabounx hopMyn 1 NPeACcTaBMTb faHHbIE B BUAE

rpacoukoB, Tabnui, (MpuBET CTBYETCS UCMONb30BaHWE NporpamMm 06paboTku sKCneprMeHTabHbIX

namepeHuii Origin, Excell). PaccunTtatb norpewHocT namepeHuii

5. CocTaBnTb BbIBOAKI MO UTOraM BbIMONHEHHO paboThl. [poBECT CPaBHUTENbHBIA aHanu3 ¢

TEOPETUYECKNMU AaHHBIMU

6. Mo ntoram BbINONHEHNS PaBOTbl COCTABUTL OTHET MO BbilEeyKa3aHHbIM MyHKTaM (NPUBETCTBYETCS

HaneyaTaHHbIA BapuaHT).

7. OTBETUTb Ha TEOPETUYECKME BONPOCHI NO TeMe paboThl.

B cnyyae npumeHeHunst B 06pasoBaTtenbHOM NpoLecce AUCTaHUMOHHBIX 06pa30oBaTENbHbIX TEXHONOI WA

obyyarowmecs BoIMONHAIOT 3aaHns Ha CNeayoWwmx nnatgopMax u pecypcax:

- B KOMaHge "Microsoft Teams";

- B BupTtyansHon aygutopun.

camocTosi- | B xone camocTosiTenbHon paboTel HEOBX0AUMO:

TenbHas 1./13y4nTb OCHOBHYIO 1 OOMOMHUTENbHYIO NUTEPATYpy Mo TEME.

paboTa 2. N3yunTb 1 npopaboTaTb NEKUMOHHbIN MaTepuan, AONOfHUB ero COBCTBEHHbIM KOHCTMEKTOM,
Mony4yeHHbIM N3 PEKOMEHOBAHHOW MpenoaasareniemM nuteparypbl.
3. N3yunTb pekomMeHOoBaHHbIe NpenonaBaTenem afekTpoHHble 06pasoBaTefibHble PECYpPCh,
npeseHTaumm no n3yyaemblM pasnenam pusnkun.
4, 06paTI/ITb ocoboe BHMMaHue Ha MOCTaHOBKY 3KCMepuMeHTallbHbIX OMNbITOB, OOKa3blBalOWMX
hmanyeckune 3akoHbl B Npupoae.
5. B cnyvae Bonpocos no usyvyaemomy mMatepuany- obpalarbcs K npenonasaTento 3a
pasbsACHEHUSMN.

TecTupoBaHue | TecTMpoBaHue NPOBOAMTCS BO BPEMSI ayAUTOPHbIX 3aHATWIA No BapunaHTaM. Bpems -90 MuHyT,30
3apaHuid, (16ann-13apaHuve).

1. Mepen peweHMeM 3a0aHUin peKoOMeHAyeTcsl NOBTOPUTb COOTBETCTBYIOLLYIO TEOPULO MO y4ebHukam
WUNKN KOHCNEKTY, 3anncaHHOMy Ha NEKLIMOHHbBIX 3aHATUSIX, MPOCMOTPETb OCHOBHbIE CDOPMYSIbl U 3aKOHbI
B AAHHbIX METOANYECKUX YKa3aHWNSIX, MPpUMEPbl pPeleHns 3aaa4y, PaCCMOTPEHHbIX Ha NPaKTUYeCcKmX
3aHATUSX.

2. MpucTynas kK pelweHnto 3aaaHmnsl, HeobxoaMMO KpaTKo 3anuncatb ero ycnosue, u (ecnu
Heobx04MMO) coenatb pUCYHOK. PelleHne cHavana cnenyeT ocylwecTBuTb B 0blem Buae (B
6yKBEHHbIX 0603HAYEHUSIX), NONYYNTb PACHETHYIO GDOPMYNY 1 3aTeM NPOM3BECTN YNCNEHHBIA pacyeT B
eanHnuax CU. Mocne 3Toro Hy>XXHO CpaBHUTb NONYYEHHbIN OTBET C BapuaHTaMu oteeTta. Ecnu oTeBeThl
He coBnanu, To HeobxoaMMo NpPoaHaNM3nPoBaTh PELEHNEe 3a0aHusl, yTOYHUTb NPaBUbHOCTb
BblOpaHHbIX (OOPMYN 1 3aKOHOB, @ 3aTEM UCMPABUTb OWKNOKMN.

3. Ob6s13aTeNbHO BbIMNONHEHME OOMAaWHUX NPAKTUYECKNX 3a4aHWA AN YCNeWHoro NpoxXoXaeHus
TECTMPOBAHUS U HANUCAHMS MUCbMEHHBIX (KOHTPOJbHBIX PaboT).

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr Wit
obyyatowmecs BbINONHSIOT TECTOBLIE 3a4aHNS Ha Creaylowmnx nnaTopmax u pecypcax:

-B KomaHge "Microsoft Teams";

-B BupTyanbHoit ayautopun.

AEKTPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

konnokeuyM | KonnoksuyM npoBOAUTCS BO BPEMS ayAMTOPHbIX 3aHSTUIA Mo BapmaHtaM. Bpemst -30 MyHyT,10
BonpocoB(16ann-1Bonpoc)

1. O3HaKOMNTbLCH C NepeYyHeEM BONPOCOB

2. BHMMaTenbHO npoYntaTh 1 OCMbIC/IUTL PEKOMEHO0BAHHYIO NUTEpPaTypy, KOHCMEKT Nekuuii. Belyuntb
Bce cpuanyeckme gopMynbl Mo NPORaeHHBIM TEMam

3. KonnoksuyM no couanke npoxoanT B MMCbMEHHOM OOpMe 1 OONXKEH coaepXaTb:

- onpeneneHne OCHOBHbIX (OU3NYECKMNX BESTMYUH (B aHANUTUYECKOW 1 TEKCTOBOM hOpME);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb OnpeaeneHbl Kak Moayfb, Tak 1 HanpasneHue;
-0OOPMYNIMPOBKY OCHOBHbIX 3aKOHOB (OV3MKW (B aHANMTNYECKOIN 1 TEKCTOBO GoOpPME); MPpU 3TOM
Heobx04UMO naTb onpeneneHne UNYeckx BENNYNH, BXOOSWMX B OOPMYNMPOBKY 3aKOHAa; PUCYHOK,
MOSICHSIIOWMIA OTBET Ha BOMPOC

4. PeweHune 3afa4y cHavana cnenyet ocylwecTBUTb B 0bwem Buae (B 6yKBEHHbIX 0603HaYEHUSIX),
Mony4YnTb pacyeTHy0 PopMyy U 3aTeM NPOU3BECTM YUCNEHHbI pacyeT B eanHuuax CU.

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr Wit
obyyatowmecs BbICbINAOT OTBETHI HA BOMPOCHI HA Cneayowmx nnatgopMax u pecypcax:

-B KomaHae "Microsoft Teams";

-B BupTyanbHoit ayautopun.

nMcbMeHHoe | MincbMeHHoe noMallHee 3anaHve pasgaetcs no BapuaHtam. 10 3agaHuii, (16ann-13anaHuve).

nomawHee | 1.[Mepepn pelweHnem 3anaHnii peKOMEHAYETCS NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHMKaMm
3apaHvie VNN KOHCNEKTY, 3anncaHHOMY Ha NEKLIMOHHbBIX 3aHATUSX, MPOCMOTPETb OCHOBHbIE (DOPMYSbl U 3aKOHbI

B AAHHbIX METOAMYECKMX yKa3aHWsX, MpUMepbl peleHns 3ana4, paCCMOTPEHHbIX Ha NPakTUYeCcKmx

3aHATUSX.

2. Mpuctynas K peweHnio 3afaHns, HeobxoAMMO KpaTko 3anuncaTb ero ycnosve, u (ecnu

HeobxoMMO) cienaTb pUCYHoK. PelueHne cHavyana cnemnyeT ocylwecTsuTb B oblem suae (B

6yKBEHHbIX 0603HAYEHUSIX), NONMYYUTb PACHETHYHO (POPMYY 1 3aTEM NMPOU3BECTY YNCHEHHDI PacyeT B

eanHnuax CU. Mocne aToro Hy>XXHO CpaBHUTb NONYYEHHbIA OTBET C BApMaHTaMu otseTta. Ecnv oTeeThl

He coBranu, To HEOBXOAMMO NPOAHANM3NPOBATb PELEHNE 3aaHNS, YTOYHUTb NPABUNBHOCTb

BbIBPaHHbIX OOPMYN 1 3aKOHOB, @ 3aTEM UCMPaBUTL OWNGKN.

3. Ob6s3aTeNnbHO BLINONHEHVE LOMALHUX NMUCbMEHHbIX 3a0aHWIA AN YCNEWHOrO NPOXOXAEHNS

TECTMPOBAHUS N HANUCAHWS NMUCbMEHHBIX (KOHTPOMbHbBIX PaboT).

B cnyyae npvmeHeHns B 06pa3oBaTtenbHOM NPOLECCE ANCTAHUMOHHBIX 06pa3oBaTeNbHbIX TEXHONOM MM

06yyatoLWmecs BbINONHSIOT W OTNPABASIOT MMCbMEHHBIE 3a0aHUs HAa CNeayWuxX nnaTthopmax 1

pecypcax:

-B KomaHge "Microsoft Teams";

-8 BupTtyanbHoi ayautopun.

3avet 1. O3HaKOMMTbCS C NEpPeYHEM BOMPOCOB ANs 3aYeTa

2. BHMMaTenbHO NpoYnTaTh Y OCMBICIIUTb PEKOMEHJOBaHHY0 NTepaTypy, KOHCMEKT NeKuuii. Bolyuntb
BCE (pr3ndeckre oopMysbl No NPORLEHHbIM TEMaM

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

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

- 0N BEKTOPHbIX BEMMYUH LONXHbI ObITh ONpefeneHsbl Kak MoLyfb, Tak U HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (3UKI (B aHAIMTUYECKOM 1 TEKCTOBOV chopMe); Npu 3TOM
HeobxoMMO faTh onpeneneHne PU3NYECKNX BEIUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMA OTBET HA BOMPOC

4. PeweHrie 3a8ay cHa4ana crnemyeT ocylecTBuTb B obuem Buae (B ByKBeHHbIX 0603HaYeHNsX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YMCNEHHBI pacyeT B eauHuuax CU.

BoaMoxHa cnava 3a4eTa Mo TectaMm ¢ NPYMEHEHNeM OMCTaHLUOHHbBIX TEXHONOMMA B 0B6y4eHuN.

9K3aMeH 1. O3HaKOMMTLCS C NEPEYHEM BOMPOCOB 45 9K3aMeHa

2. BHMMaTenbHO NpoYnTaTth Y OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCMEKT NEKUUiA. BolyunTb
BCE PM3Myeckne oopmysibl MO NPONOEHHBIM TEMaM

3. OK3aMeH No Pr3nKe NPOXOAUT B MUCbMEHHOW (hOpMeE 1 OOMXEH CoaepXaTb:

- orpeneneHne OCHOBHBIX (PU3NYECKMX BENMYMH (B aHANNTUYECKOW U TEKCTOBOWN (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLyNb, Tak Y HarpaBneHue;
-POPMYNIMPOBKY OCHOBHbIX 3aKOHOB (OU3MKU (B @aHANUTUYECKOW 1 TEKCTOBOW ChOopME); MPU 3TOM
HeobxooMMO [aTthb OnpeneneHne ON3NHECKNX BENUYMH, BXOASAWMUX B (DOPMYNMPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET Ha BONPOC

4. PeweHrie 3a8ay cHa4ana cnemnyeT ocylecTButb B obuem Buae (B BykBeHHbIX 0603HaYEHNSAX),
NONMy4YNTb PACYETHYIO POPMYNY 1 3aTeEM NPOU3BECTU YUCTIEHHBIV pacyeT B eduHuuax CA.

Bo3amMoxHa cnaya sk3aMeHa no Tectam C MPYMEHEHUEM ANCTAHLIMOHHbBIX TEXHONOMMA B 0By4YeHMN.
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10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJIb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLlecca no
OMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCUMNNNHBI (MOOYNS).

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

MaTtepuanbHo-TexHU4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNI0YEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbtloTep n NpyHTEp 08 pacnedyaTku pa3nartoyHbix MaTtepuarnos.

MynbTumeouitHas ayoutopums.

KomnbtoTepHsbIi knacc.

CneumnanusmpoBaHHas nabopatopwusi.

12. Cpe.n,cma ajantauumv npenogasaHus auCcUNNIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapbl 1 TeXHonorum, obneryarowme
BOCMpUsITUE NHpopMaLMK 0By4YatoWMMUCS MHBANIMAAMI U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Ntoboro HETEKCTOBOrO KOHTEHTA [/1sl ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pas3nnyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KNnaBmaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNo BU3yanbHO, C HAPYLLEHNSAMU 3PEHUS -
ayananbHO;

- NPVMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CNOCOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pasoBaTer|be|x TEXHONOrnn ang nepenayv MHgopmaummn, opraHndauum pasnmnyHbix
hbopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa6OTbI o6yqa|ou4eroc;| C npenogaesarenem, B TOM Hucne BeéI/IHapOB, KOTOpble MOryT
ObITb MCMONb30BaHbI 15 npoeeneHnsa BupTyanbHbIX NEeKUMN ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6yqu|/|;|, npoeeneHns ceMmHapoB, BbICTyNIeHNA C Aoknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- MPUMEHEHVE LMCTAHUMOHHBIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA )i OPraHUu3aummn OOpPM TEKYLLETO U MPOMEXYTOYHOIO
KOHTPOnS;

- yBenndeHne npoaonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaANNMOOM UN1 NNLUOM C orpaHnM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbSA HOpPM I'IpOMe)KYTOLIHOM arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIbHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yem Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOANMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- MPOAOMXMNTENBHOCTU BBICTYNNEHNS 0Oy4atoLwerocs npu 3awmnte KypcoBoii paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO n yyebHbiM nnaHom no crneumanbHoctu: 08.05.01

"CTponTeNnbCTBO YHMKANbHbBIX 30aHUIA U COOPYXeHWA" 1 cneunannaaumm "CtpontenbcTBO aBToMarncTpanen,
aspoapoMOB 1 crieLmarbHbIX COOPYXeEHUA".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.42 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumanbHocTb: 08.05.01 - CTpOUTENbCTBO YHMKANbHBIX 30AaHWIA 1 COOPYXEHWI
Cneunanusauns: CTponTenbCTBO asToMarmcTpanei, aspoapoMoB U cneumanbHbIX COOPYXEHWUIA
KBanucukaums BbinyCKHUKA: MHXEHEP-CTponTenb

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Casenbes W. B. Kypc o0bweir ouanku = A Course in general pfysics. T. 1, MexaHuka. MonekynsipHas dousuvka: B 3-x
Tomax / . B. Caeenbes. - CaHkT-lMNeTepbypr: JlaHb, 2011. - 432 c. - ISBN 978-5-8114-0630-2. - TekcT:
HenocpencTeeHHbIv (100 ak3.).

2. CaBenbes W. B. Kypc obuweit gousmkn. T. 3, KBaHToBas onTrka. AToMHas gomauka. dusuka tBepaoro tena. duavka

aTOMHOrO sApa 1 9NeMeHTapHbIX YacTul: y4ebHuk ansi By3os: B 3 1./ W. B. CaBenbes. - CaHkT-MNeTtepbypr: JlaHb, 2008. -
320 c. - ISBN 978-5-8114-0632-6. - ISBN 978-5-8114-0629-6. - TekCT: HENOCPEACTBEHHBIN (98 3K3.).

3. Tpodoumosa T.N. Kypc comanku: y4ebHoe nocobre Anst MHXeHepHO-TEXHNYECKMX creumanbHocTen By3os / T.U.
Tpodpumosa. - 10-e n3a., nepepab. un gon. - EkatepuHbypr : ATI1, 2016. - 560 c. : un. - (Boicwee npod. obpasosaHue). -
Pek. MO. - B nep. - ISBN 5-7695-1870-5. - TekCT: HENOCPEACTBEHHBIN (35 3K3.).

4. Porayes H. M. Kypc couanku : yuebHoe nocobue / H. M. Poraues. - 3-e nag., ucnp. u gon. - Cankt-Metepbypr : laHb,
2020. - 460 c. - ISBN 978-5-8114-4076-4. - URL: https://e.lanbook.com/book/129235 (nata obpatweHnusi: 09.06.2020). -
TeKkCT : aNeKTPOHHbINA.

JononHutenbHas nuteparypa:
1. Mpopos . E. 3apaun no obueir dpusmke : yuebHoe nocobue / U. E. Nponos. - 17-e nag., ctep. - CaHkt-MNetepbypr :
NaHb, 2020. - 420 c. - ISBN 978-5-8114-4884-5. - URL: https://e.lanbook.com/book/126942 (nata obpalueHus:
09.06.2020). - TekCT : 9NEeKTPOHHbINA.
2. AkceHosa E. H. Obwas dpmanka. MexaHuka (rnaebl kypca) : y4ebHoe nocobue / E. H. AkceHoBa. - 2-e nag., ucnp. -
CaHkT-leTepbypr : laHb, 2021. - 128 ¢. - ISBN 978-5-8114-2927-1.- URL.: https://e.lanbook.com/book/169074 (pata
obpauweHns: 09.07.2021). - TEKCT : INEKTPOHHbIA.
3. Yembapucosa P. I'. MexaHuka. Kypc nekuuii : y4ebHoe nocobue / P. . Yembapucosa. - CaHkT-lMNeTepbypr : JlaHb,
2021. - 240 c. - ISBN 978-5-8114-2488-7. - URL: https://e.lanbook.com/book/167399 (nata obpaweHnusi: 09.07.2021). -
TeKCT : aNEeKTPOHHbINA.

4. AkceHosa E. H. MeTombl OLEHKM NOrpewHoCTEN NPy N3MEPEHUSIX (OUINHECKUX BENMYMH : y4eBHO-MeToaMYeckoe
nocobue / E. H. AkceHoBa, H. IN. KanawHukos. - CaHkT-MNeTepbypr : MlaHb, 2019. - 40 c. - ISBN 978-5-8114-3559-3. -
URL: https://e.lanbook.com/book/113371 (nata obpaweHus: 09.06.2020). - TEKCT : 3NEKTPOHHBIA.

5. bytukos E. U. ®usmka: SnektponmHammka u ontuka : yuebHuk / E. U. Bytukos, A. C. KoHapatbes. - MockBa :
DOUN3MATIINT, 2008. - 336 c. - ISBN 978-5-9221-0108-0. - URL: https://e.lanbook.com/book/2129 (naTta obpalueHus:
09.06.2020). - TeKkCT : 3NeKTPOHHbIN.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.42 ®usuka

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

CneumanbHocTb: 08.05.01 - CTpOUTENbCTBO YHMKANbHBIX 30AaHWIA 1 COOPYXEHWI
Cneunanusauns: CTponTenbCTBO asToMarncTpanei, aspoapoMoB U cneLmanbHbiX COOPYXEHWI
KBanucukaums BbinyCKHUKA: MHXEHEP-CTpoUTenb

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 23 us 23. Bl YHH
rlorlyfos

AR 5 AN LM O



