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1. Llenn v 3apauv AUCLUMNIUHDI
Llensamn ocsoeHus ancumninunHel «Pusmka» saBnsOTCA:
dopMMpoBaHne  HeobXoAMMbIX  OOLWEKYINbTYpHbIX UM NPOdeCcCUoHanbHbIX
KOMMNeTeHUM NO HanpaBneHuo NoAroTOBKN.
3agayn AMCUMNInHGI.

- HernpepbiBHOE WUccrnegoBaHWe TMPOU3BOACTBEHHbLIX MPOUECCOB C  LESbo
BbISIBNIEHNSA MPOM3BOAUTESNbHBIX JENCTBUN U NOTEPD;

- BbIIBfIEHME HEOOXOANMbIX YCOBEPLUEHCTBOBaHMI 1 pa3paboTka HOBbIX, Bonee
3 PEKTUBHBIX CPEACTB KOHTPOSA Ka4ecCTBa;

- OpraHusauus OencTBuni, Heobxoammbix Npu adhdekTuBHOM paboTe cuctembl
yrnpaBrieHUs Ka4eCTBOM;

- NpoBeJEeHMEe KOHTPOMS N NPOBEAEHME UCTbITaHU B Npouecce NPou3BOACTBA;

- MeTporiornyeckoe  obecnedeHve NPOEKTUPOBAHWS, Npou3BOACTBA,
aKcnsiyatauum TeEXHUYECKUX N3ennin u CUCTEM.

Obbektamm  npodpeccuoHanbHOW  AEATEeNbHOCTM  SABMNAOTCA:  CUCTEMB
MEeHe)KMEHTa KayecTBa, obpasylolme nx opraHn3aumoHHbIE CTPYKTYPbl, METOAUKM,
npoueccbl U pecypcbl, Cnocobbl U MeToAbl WX MWCCrefoBaHUs, MNPOEKTUPOBAHWUS,
OoTnagku, 3KcnnyaTtauuu, ayampoBaHus U cepTuuKauum B pasnuyHbIX cdepax
OeATenbHOCTN.

2. NepeyeHb nnaHupyeMbix pe3ynbTaTOB OOYy4YeHMUsi, COOTHECEHHbIX C
nnaHUupyeMbiMu pe3ynbTaTaMyu OCBOEHUS 06pa3oBaTenibHOM NporpaMmbI

B pesynbTrate OCBOEHUS AUCUMNIUHLI B COOTBETCTBMMU C MpeayCMOTPEHHbIMM
KOMNEeTEeHUMS MU 0ByYatoLNNCS LOITKEH:

Ne Kon CopepxaHue B pesynbTate nsyyeHumsa yyebHom gucumnimHbi

n/ | komne KoMneTeHunmn 00y4yaloLNNCs AOIMDKEH:

n | TeHuu (pesynbTar 3HaTb ymMeTb BnageTb

n OCBOEHWNA)

1 OK-7 | cnocoBbHoCTbIO K Hanbonee paccmaTpuBaTt | HaBblkamu 1
camoopraHm3auum 1 | BaXkHble 3Tanbl | b NPOLECCHI, npuemMmamu
camoobpa3soBaHuto pasBUTUA U npoucxogawm | o6obueHnn,

OTKPbITUS € B npupoae, pacCMOTPEHN
€CTEeCTBO3HaH | Hayke U S1 ABMNIEHUI B
ns, obuiecTtse B X B3aMHOM
onpeaensarwm | paMmkax CBA3N,

e CUCTEMHOTO MeToaamu
dopMupoBaHKM | Noagxoaa, Aenykumm um
e KOHLenuuin NHOYKLUUK
COBPEMEHHOIO | camoopraHuaa

Hay4HOro Uum n

MMUPOBO33PEHN | IBOSTHOLINN

S

3. Mecto gucuunnuHel B cTpykType Ol

OucumnnuHa BxoguTt B 6nok 1 6a3oBon yacTtu

N3yyeHne pucumnnuHbl «dusmka» OCHOBBLIBAETCA Ha 3HAHUSX, YMEHUAX U
KOMMNEeTEHUMAX, CPOPMUPOBAHHLIX B CPeAHEN LLUKOMe.

OucumnnuHa «®Pusmka» urpaet BaXkHyt pofib B (POPMUPOBAHMU HE TOJSbKO
obLieHay4HbIX KOMMNETEeHUMA, HO W WHCTPYMEHTasnbHbIX, COLManbHO-MYHOCTHBbIX,
obLwenpodeccnoHanbHbIX. ®unsuka 3aknagbiBaet 6a3sy ans N3yyeHns



obwenpoeccrmoHanbHbIX U cneynanbHbIX AUCUUNIIMH U ABNAETCA NpeaLlecTBYOLEN
ANs 0CBOEHUS MHOOPMATUKN, KOMMNBIOTEPHOM N MHXEHEPHOM rpadunkn, SNeKTPOTEXHUKN
N 9NEKTPOHUKM, MPOrPaMMHbIX CTAaTUCTUYECKNX KOMIMIEKCOB.

4. O6bem gucUUNInHbI U BUAbI y4eOHOW paboTbl

O6Lwasn TpyaAoeMKOCTb AUCLUMNNNHBLI COCTaBnseT

11 3a4eTHbIX eanHuL,

Buabl yue6HOM paboThl Bcero CemecTp
yacoB 1 2 3
akaag. akag. akag. akag.
Ob6waa TpyOoOeMKOCTb LUCLMMINHGI 396 108 180 108
(moayns)
Konmakmuass paboma, 6 m.u. 201,3 63,7 76 61,6
ayOumopHble 3aHIMus:
Nekunn 96 30 36 30
8 mom yucre 8 chopme ripakmu4eckoul - - - -
1o02o0mosKu
MpakTnyeckne saHaTus (M3) 63 15 18 30
8 mom yucrne 8 chopme rpakmu4eckou - - - -
1oG20mosKu
NaGopaTtopHble paboTtsl (JIB) 33 15 18 -
8 mom yucre 8 chopme ripakmu4yeckoul - - - -
1o02omosku
KoHcynbTauum Tekylimve 4.8 1,5 1,8 15
KoHcynbTauuu nepen ak3ameHoMm 4 2 2 -
Bugbl atTectaumm (9K3aMeH, aKk3ameH, 0,5 0,2 0,2 0,1
3a4er)
CamocmosimenbHasi paboma: 127,1 10,5 70,2 46,4
MoproToBka K 3awmTe nabopaTopHbIX 10,7 45 6,2 -
pabot
MpopaboTka mMaTepuarnos no 58 3 32 23
KOHCMNEKTY NeKLUMI
MpopaboTka mMaTtepuarnos no 58,4 3 32 23,4
y4yebHuKam, y4ebHbIM nocobusm
MModzomoseka K 3K3aMeHy 67,6 33,8 33,8 -
(koHmpoJib)
5 CopepxaHme gUCUMNIINHBI
5.1 CoaepxaHue pasgenoB AUCLUNIIUHBI
HaumeHoBaHue TpyaoemkocTs
Ne asnena CopepxaHuve pasgena pasgena, 4ac
n/n pasi (ykasbiBaloTCsl TEMbI U AUOAKTUYECKNE eAMHULbI)
OVCUMNITUHBI
1 cemecTp
1 | ®usmyeckmne 1.KnHematvka u pguHamuka MaTepuanbHOW TOYKU U 37,5
OCHOBbI MeXaHuKW. | TBepAoro Tena.
MexaHnyeckue 2. PaboTa, MOLLHOCTb, 9HEprus.
konebaHusi u BorHbl | 3. MexaHuyeckme konebaHns 1 BOJTHbI.
2 | MonekynspHas 1.MonekynspHoO-KMHeTMYecKas Teopus naeanbHbIX ra3os. 34
dusnka n | 2.0CHOBbI TEPMOOUHAMUKN.
TepmMoguHamMmumka 3. PeanbHble rasbl, >XMaKocTu 1 TBepable Tena.




2 cemecTp

OnekTpocTaTuka.
[MOCTOSAHHBIN TOK

1.9nekTpocTaTtuka.
2.MOCTOAHHBIN 3NEKTPUYECKUIA TOK.
3.OneKTpryecknii TOK B MeTannax, Bakyyme 1 rasax.

71,1

OneKkTpoMarHeTmsm.
BornHosas "
KBaHTOBas oNTvKa

1.MaruutHoe none.
2.9neKkTpoMarHMTHas UHAYyKUuS.
3.BonHoBas n kBaHTOBas onTuKa.

71,1

3 cemecTp

OnemMeHTbl aTOMHOWN
ur3mnKu "
KBaHTOBOW
MeXaHNKK

1.Teopus atoma Bogopoga no bopy.
2.OnemMeHTa KBaHTOBOW MeXaHUKM.
3.3nemMeHTbl KBAHTOBOW CTaTUCTUKN.

53,2

OnemeHTbl  PU3NKK
TBEPAOro Tena,
aToOMHOro sapa WU
aneMeHTapHbIX
yacTuy,

1.9nemeHTbI hnsmku TBEPAOro Tena.
2.9nemMeHTbl (hM3nKn aToOMHOro siapa.
3.9nemeHTbl PU3NKM ANeMeHTapHbIX YacTul,.

53,2

KoHcynbmayuu mekyuue

51

KoHcynbmauusi neped 3k3ameHoM

Bud ammecmauuu - ak3ameH

0,4

5.2 Paspenbl AUcUMNAnHbLI U BUAbI 3aHATUN

HanmeHoBaHue
pasgena gQuCLUUMnInHLI

Nekuun, ak. 4

MpakTnyeckme
3aHATUSA, aK. Y

JlabopaTopHble
3aHATUS, ak. Y

CPO,
ak.

1 cemecTp

dusnyeckue OCHOBBbI
MeXaHWKM.
MexaHunyeckue

konebaHnsa 1 BOMHbI

15

55

MonekynapHas duauka
1 TEpMOANHaMMKA

15

KoHcynsmauuu mekyuwjue

15

KoHcynbmauusi neped 3k3ameHoM

Ok3ameH

0,2

lModzomoeka K aKk3aMeHy (KOHMPOJIb)

33,8

2 ceMecTp

OnekTpocTaTuka.
[MOCTOSAHHBIN TOK

18

351

OneKkTpoMarHeTmam.
BonHoBasa n kBaHTOBasi
onTuKa

18

35,1

KoHcynbmauuu mekyuwjue

KoHcynbmauyuu neped sk3aMeHOM

OK3ameH

0,2

lModzomoeka K sKk3aMeHy (KOHmMpPOJib)

33,8

3 cemecTp

aTOMHOM
KBaHTOBOM

OnemMeHThI
dur3mkn  u
MeXaHUKK

15

15

23,2

AnemeHTsl
TBEpPOOro Tena,
aToMHOro aapa "
aneMeHTapHbIX YacTul,

ur3unkm

15

15

23,2

KoHcynbmayuu mekyuwue

1,6

3auem

0,1




5.2.1 INekunn

HaumeHoBaHue TpyAoemkocTs
Ne 5 pasgena, 4
n/n pasgena TemaTtuvka NeKUMOHHbIX 3aHATUI
ONCUMNIINHBI
1 cemecTp
KuHematnka © AnHamMuKa MaTtepuanbHOM TOYKM WU 15
duaMyeckue ocHosb | TEEPACTO Tena. 3akoH coxpaHeHus umnynbca. PaboTa,
MEXAHUKIA MexaHu4eckas aHeprus, 3aKOH COXpaHeHus
1 MeXaHMUIECKNE MEXaHWYECKON 3HEeprun. JOneMeHTbl PensiTUBMCTCKON
KoneBaHNs 1 BonHe | MEX@HMKA. KuHemaTuka n guHamuka ChAMoWHbBIX cpeg.
CeobogHble, 3aTyxalowme U BblHYXOEHHble konebaHus.
BonHbl B ynpyron cpege.
OCHOBHOE  ypaBHEHME  MOJIEKYIAPHO-KMHETUYECKON
TEopuM uaeanbHblX rasoB. YpaBHEHME COCTOSIHUSA
MonekynsapHas 15
2 | douauka u moeansHOro rasa. Tpu Havana TepMOAVHAMMKW.
TEPMOAVHAMUKA CraTtuctmnyeckme pacnpegeneHus MakcBenna "
bonbumaHa. PeanbHble rasbl, ¢)a3oBble paBHOBECUS W
dasoBble nepexodbl.
KoHcynbmauyuu mekyujue 1,5
KoHcynbmauusi neped ak3ameHoMm 2
Ok3ameH 0,2
lModzomoeka Kk ak3ameHy (KOHMpPOsib) 33,8
2 cemecTp
SneKTpoCTaTKA. OnekTpuyeckoe nmnone B Bakyyme wu AN3neKTpuKax.
3 MOCTOSIHHbIA TOK OHeprusi  anekTpocTtatudeckoro nons. [1oCTOSHHbIN 18
anekTpuyeckuin Tok. 3akoHbl Oma u [xoyns-JleHua.
MarHnTHoe none B BakyymMe U BelecTse.
OnekTpomarHutHas uHAyKuus. YpaBHeHuss Makcsernna.
OneKkTpoMarHeTmam. 18
4 | Bonmosasi u NHTepcepeHLna ceeTa. Oudppakums ceeTa.
KBAHTOBAS ONTVKA Monapusauma ceeT. Aducnepcus M MOrfoLwleHne ceeTa.
3akoHbl TENNOBOro manyyeHus. PotoaddekT 1 aaBneHne
cBeTa.
KoHcynbmauyuu mekyuwjue 2
KoHcynbmauusi neped sk3ameHoM 2
OksameH 0,2
lModeomoska Kk s3Kk3ameHy (KOHmMpPOoIib) 33,8
3 cemecTp
_ 15
SNEMEHTbI ATOMHOIA OneMeHTbl KBaHTOBOW MexaHwuku. BonHoBasi doyHKUMA U
D3NN 1 ypaBHeHue LpeguHrepa. MHOrosnekTpoHHbIE aTOMbl U
5 KBAHTORO [Mepuogmnyeckas cuctemMa arneMeHToB. OnemMeHTbl PU3NKu
MEXaHMKA aTomMoB M Mornekyn. Monekynbl U xumudeckasi CBs3b.
MonekynsipHble CNeKTpbI.
Cratuctnyeckme pacnpegeneHna bose-OnHwTenHa u 15
®epmu-[upaka. PacnpepeneHne no sHeprusm u
?;ei)“giHrgb;g;Ma?MKM CoCTOsHMAM. 30HHas Teopus TBepOoro Tena (Mmertannbl,
6 | atomHoro sipa v OV3NeKTpuKK, nonynposogHukun). Coctas sapa u aHeprus
ONEMEHTADHBIX CBSA3M sApa. fOepHble peakuMuM JdeneHus U CUHTesa.
4acTUL OnemeHTapHble 4acTuupl, mx Knavccmcpmxaumq. Tunbl
byHOAMEHTanNbHbIX B3anMoOeNCTBUN.
7 KoHcynbmayuu mekyuwue 1,5
8 3auem 0,1




5.2.2 lNpakTnyeckne 3aHATUA (CEMUHAPBDI)

TpypooeMKkocTb pasgena, u

Ne HanmeHoBaHue HaunmeHoBaHve nabopaTopHbIX
n/n pasgena gQUCLMNIIMHbI paboTt
1 cemecTp
1 | dusnueckne OCHOBbI | KuHematuka " OnHammka
MeXaHUKHN. MaTepuanbHON TOYKM U TBEPAOrO
MexaHnuyeckue Tena.
koneb6aHus U BOJHbI
2 | MonekynspHas dusuka | YpaBHeHue COCTOSIHUSA
n TepMoguHamMmuka naeanbHOro rasa. Havana
TEPMOANHAMMKN.
2 cemecTp
3 | OnektpocTtaTuka. OrnekTpuyeckoe none B Bakyyme u
[MOCTOSIHHBIN TOK OnanekTpukax. MMocToSHHbIN
SMNEKTPUYECKMI TOK.
4 | OnekTpomarHeTnam, MarHuTHOe none,
BONTHOBas U KBaHTOBAsi | 3aNeKTpoMarHMTHas NHAYKLMS,
onTuKa doToadhekT
3 cemecTp
5 OnemeHTbl aTtomHon | Teopusa atoma Bogopoaa no bopy.
PU3NMKN U KBAHTOBOW | QNEMEHTbl KBAHTOBOW MEXaHUKU.
MeXaHUKK ONEMEHTbI KBAHTOBOW CTATUCTUKN.
6 OnemeHThI dum3mkn | 3oHHas Teopuss TBepOOro Tena
TBEpaoro Tena, | (MeTannbl, OVN3NEKTPUKM,
aToOMHOro sapa n | nonynpoeogHukn). CocTtaB sigpa u
3NeMeHTapHbIX YacTul, | aHeprusa CcBA3W ddpa. SaepHble
peakuun JeneHus U CMHTesa.
5.2.3 JTabopaTopHbI NPaKTUKyM
1 cemecTp
Ne HaumeHoBaHue pa3gena HanMeHOBaHMe NaBoPATOPHbIX paBoT TpynoemkocTb,
n/n ONCUMNINHBI Y
OnpeneneHve MOMEHTa MHepuun Tena
C TMOMOLLbIO KPYTUIBHOIO MasiTHMKA.
1 dusmyeckne  OCHOBbI  MexaHuku. | MpoBepka 3aKoHa COXpaHeHus 8
MexaHu4yeckne konedaHus v BOMHbI MeXaHN4YeCKoM aHeprum npw
cKkaTblBaHUM  OWCKA MO  HAKMOHHOM
NIOCKOCTH.
OnpepeneHune koadduumeHTa BA3KOCTH
rasa, AnvHbl cBobogHoro npobera wu
2 MonexynspHas (puanka / pasmepoB ero monekyn. OnpegenexHve 7
TepmoguHamuka
KoahdmUMEHTA BHYTPEHHErO TPEHMUS
xngkoctn no metoay Crokca.
2 ceMecTp
WccnegoBaHne — anekTpocTaTUyeckoro
3 OnektpocTaTtuka. [oCTOAHHbIN TOK nond. VamepeHne  conpoTUBREHUS 9
PEOXOPAHBLIM MOCTUKOM YUTCTOHA.
N3mepeHune rOpM30HTarnbHON
COCTaBMsAoLLEN HaNPSXKEHHOCTH
MarHUTHOro nons 3emnu.
Wcecneposanve WNHOYKTUBHOCTU
4 OnektpomarHetnaMm. BonHoBas wn | coneHompga.  OnpegeneHve  AnviHbI 9
KBaHTOBasi ONTMKa CBETOBOW BOSIHbI C MOMOLLbLIO KomfeL
HbloToHa. Onpegenexve OTWHBI
CBETOBOW BOJSHbI npw nomMoLLu
OndpakumMoHHOM  pelleTkn. W3ydyeHune

paboTbl BaKyyMHOro oOTO3IEMEHTA.




5.2.4 CamocTosiTenbHas paboTa obyyaroLumxcs

Ne HanmeHoBaHue pasgena Bug CPO TpyaooeMKocCTb,
n/n ONCLMNIUHBI y
1 ®dusnyeckne OCHOBbI  MexaHuku. | MogrotoBka K 3awmre 1
MexaHunyeckne konebaHnsa n BoNHbl | nabopaTopHbIX paboT
MpopaboTka MmaTepuanos 1,5
MO KOHCMEKTY NeKuunii
MpopaboTka MmaTepuanos 3
no y4yebHukam, Yy4ebHbIM
nocobusam
2 MonekynapHas dumsmnka n | NMogrotoBka K  3awure 1
TepMoanHaMunka nabopaTtopHbIx paboT
MpopaboTka MaTepuanos 2
MO KOHCMEKTY NeKLuni
MpopaboTka MaTepuanos 2
no y4yebHUKaM, Y4eOHbIM
nocobusam
3 OnekTpoctatuka. MNoCTOAHHbIN TOK MogrotoBka K  3awuTe 8
nabopaTtopHbIX paboT
MpopaboTka MmaTepuanos 14,1
MO KOHCMEKTY NeKuunii
MpopaboTka MmaTepuanos 13
no y4yebHUKaM, Y4eOHbIM
nocobusam
4 OnekTtpomarHetTuam. BonHoBass u | NMoarotoBka K 3awurte 8
KBaHTOBasi ONTUKa nabopaTtopHbIx paboT
Mpopabotka maTepuanos 14,1
Mo KOHCNEKTY NeKuni
MpopaboTka MaTepuanos 13
no y4yebHukam, Yy4yebHbIM
nocobusam
5 OnemeHTbl atomHou u3ukn u | MNMoarotoBka K 3awuTte 6
KBAHTOBOW MeXaHUKN nabopaTtopHbIX paboT
MpopaboTka MmaTepuanos 6
MO KOHCMEKTY NeKuuni
MpopaboTka MmaTepuanos 11.2
no y4yebHUKaM, Y4eOHbIM ’
nocobusam
6 OnemeHTbl u3nkM TBEpPAOro Tena, | MNMoarotoBka K 3awurte 6
aTOMHOIO0 s4pa M SMNeMeHTapHbIX | labopaTopHbIX paboT
yacTuy MpopaboTka MaTepuanos 6
MO KOHCMEKTY NeKLuni
MpopaboTka MmaTepuanos 11.2
no y4yebHukam, Yy4ebHbIM !
nocobusam

6 YuebHO-MeTOAMYECKOE U NH(DOPMaLMOHHOE ob6ecneyeHne QUCLUUNIUHDI
6.1 OcHOBHasa nuTtepartypa

1. AnseHuoH, A. E. ®usmka : y4ebHuK M npakTukym ansa By3oB . — Mocksa :
M3patenbctBo KOpanT, 2022. URL:
2. Hukepos, B. A. ®usuka : y4ebHMK M npakTukym And By3oB . — Mocksa :

M3patenbctBo KOpanT, 2022. URL:

3. boayHoB, E. H. Ba3oBbii KypCc PU3MKU: MexaHuKa, MOJsiekynapHas duauka,
SNeKTpocTaThka, MNOCTOSAHHLIA JNEKTPUYECKUA TOK, MarHeTu3m, BOJIHOBasd OMTUKA,
9N1eMEHTbl KBAHTOBOM MEXaHWKM, aTOMHOW W saepHoOM usmkm : ydebHuk / E. H.
BoayHoB. — CaHkT-lletepbypr : TIYMNC, 20200 — 319 c¢. — URL:
https://e.lanbook.com/book/156026



https://urait.ru/bcode/489456
https://urait.ru/bcode/489259
https://e.lanbook.com/book/156026

6.2 lononHuTenbHasa nutepaTtypa
1. KBaHtOBag wu gqpgepHas dwmsmka /[ [.WW. lNorenawsunn, M.E. lopaees,
C.B. KpacunbHukoBa u gp. ; nog obuw,. pen. IN.W. Morenawsunun ; [MoBOMmMKCKMIA
roCy4apCTBEHHbI TEXHONOrMYeckuin yamsepcutet. — Mowkap-Ona : MITY, 2018. — 120
c. : un. — URL: http://biblioclub.ru/index.php?page=book&id=560434

6.3 MNMepeyeHb y4eObHO-MeTOOUYECKOro obecneyeHus Ans CaMoOCTOATENbHOMN
paboTbl o6yyvaroLwmxcs

1. BygaHoB A. B. OcHoBbI anekTpognHamuky : y4eb. nocobue / A. B. bygaHos, B.
W. Kosanesckun, B. [1. CtpbirnH, A. B. KagaHueB; BopoHex. roc. TexHon. akag. — 2-e
nsg. nepepab. wn pgon.;— Boponex :BITA, 2010. — 180 c. Pexum pocrtyna:
http://biblioclub.ru/index.php?page=book red&id=141645

2. bespaguH H. H. n gp. KBaHToBblE 1 ONTUYECKNE NMpoLEecCchl B TBEPAbIX Tenax:
Teopusa M npakTuka: yvyebHoe nocobue BopoHex: BIYUT, 2015. — 153 c. Pexum
poctyna: http://biblioclub.ru/index.php?page=book red&id=336036

6.4 lMepeyeHb pecypcoB WHGHhOPMALNOHHO-TENIEKOMMYHUKALMOHHON CeTU
«UHTepHeT», He06X0ANMbIX AN OCBOEHUA OUCLUIMIIUHDI.

HavnmeHoBaHune pecypca cetn «MIHTepHeT» OIEKTPOHHLIN agpec pecypca
«Pocculickoe obpasosgaHuey - chedeparibHbll nopmarn https://www.edu.ru/
Hay4Hasi anekmpoHHasi bubnuomeka https://elibrary.ru/defaultx.asp?

HauuoHanbHas uccrieogamernibckasi KoMmrbomepHasi | https://niks.su/
cemb Poccuu

UHpopmayuoHHas cucmema «EOuHoe okHO docmyna k | http://window.edu.ru/
obpasogameribHbIM pecypcam»

OnekmpoHHas bubnuomexka BI'YUT http://biblos.vsuet.ru/megapro/web

Calm Mu+Hucmepcmea Hayku u 8bicluez20 obpasogaHusi | https://minobrnauki.gov.ru/
PO

lNopman omkpbimozo on-line obpasosaHusi https://npoed.ru/

OrnekmpoHHas UHgopmauuoHHO-obpasosamenbHas | https://education.vsuet.ru/
cpeda ®I60Y BO «BI'YUT

6.5 MeToauyeckne ykaszaHusas AnNA  obyyawWMUXCA MO  OCBOEHUIO
AUCLUNINHDI

MeTogunyeckne ykasaHusa gnga obyyarowmxcs no OCBOEHUIO ANCUNNNWH
(mopynen) B PIBOY BO Brymr [ONeKTpOHHbIN pecypc]
. METOANYECKMNE YKa3aHWs Ansa obydaromxca
Ha BCeX YPOBHSAX Bbicllero obpasosanunsa / M. M. Janbinue, P. H. MnoTtHukosa; BIYUT,
YyebHo-MeTOoanyeckoe ynpasneHue. - BopoHex : BI'YUT, 2016. — Pexum goctyna:
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2488 - 3arn. ¢ akpaHa

6.6 TllepeyvyeHb WHMPOPMALNOHHLIX TEXHONMOIMW, WUCMNONb3yeMbIX MNpU
ocyllecTBNeHun obGpa3oBaTenibHOro npouecca NO AUCLMNIMHE, BKIO4Yasn
nepevyeHb MnNporpamMMHoOro obtGecneyeHuss M MUHPOPMALMOHHbLIX CNPaBOYHbIX
cuctem

lMpu u3yyeHuu OucyunnuHbl UCMOL3yemcsi rpo2paMMHoe obecriedyeHue,
cospeMeHHble rpogeccuoHarsibHble 6a3bl OaHHbIX U UHGOPMaUUOHHbIe CrpagoyHble
cucmembl: GNOC yHusepcumema, 8 mom yucrne Ha 6ase rnpozpaMMHOU rnamgopmabl
«Cpeda anekmpoHHo20 obyyeHusi 3KL», asmomamu3upogsaHHasi UHGhopMauluOHHas
6asa «MlHmepHem-mpeHaxxephbl».

Mpn ocBOEHMM AUCLUMNIIUHLI UCNONb3YeTCA JIMLEH3UOHHOe U OTKpbITOe
nporpamMmmHoe obecneyeHue:



http://biblioclub.ru/index.php?page=book&id=560434
http://biblioclub.ru/index.php?page=book_red&id=141645
http://biblioclub.ru/index.php?page=book_red&id=336036
https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813

Microsoft Windows XP Microsoft Open License Academic OPEN No Level
#44822753 om 17.11.2008 e2.; Microsoft Office Professional Plus 2007 Russian
Academic OPEN No Level #44822753 om 17.11.2008 &.;

AdobeReaderX| (6ecnnamHoe [10) https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader/volume-distribution.html;

Anbm ObpasoeaHue 8.2 + LibreOffice 6.2+Maxima JluyeH3ust Ne AAA.0217.00 ¢
21.12.2017 e. no «beccpoyHo»; Microsoft Windows Server Standart 2008 Russian
Academic OPEN 1 License No Level #45742802 om 29.07.2009
2. http://eopen.microsoft.com;

Microsoft Office Professional Plus 2010 Microsoft Open License Microsoft Office
Professional Plus 2010 Russian Academic OPEN 1 License No Level #48516271 om
17.05.2011 e. http://eopen.microsoft.com.

MporpaMmbl JIMUEH3MK, PEKBM3NUTLI, NOAAEPKNBAOLNE AOKYMEHTbI

Microsoft Windows 7 Microsoft Open License Microsoft Windows Professional 7 Russian
Upgrade Academic OPEN No Level # No Level #47881748 ot
24.12.2010 r. http://eopen.microsoft.com

Microsoft Office Microsoft OPEN No Level #44822753 ot 17.11.2008 .
Professional Plus 2007 |http://eopen.microsoft.com Microsoft Office Professional Plus 2007
Microsoft Office Professional Plus 2007 Russian Academic OPEN No
Level #44822753 o1 17.11.2008 r.http://eopen.microsoft.com

Mpn ocBOeHUM  QUCLUNNIMHBI  UCNONbL3YKTCA  MH(OPMALMOHHbLbIE
cnpaBOYHbl€ CUCTEMbI:

- Cemesas nokaneHass B[] CnpasoyHas [lpasosasi Cucmema KoHcyribmaHm
lMmoc 0na 50 nonb3oeameneld, OOO «KoHcynbmaHm-9Gkcriepmy [ozoeop Ne
200016222100052 om 19.11.2021;

- Bl «lOJIMPEL CnpasoyHukuy http://www.polpred.com, HeozpaHU4YEeHHbIU
docmyn, OOO «[lNOJIMNPE/L Cnpaso4yHuku» CoenaweHue Ne 128 om 12.04.2017 (ckan-
Konusi).

MHpopmMaLnoHHO-cnpaBoYHbIe CUCTEMbI MO PU3NKe.
http:/school-collection.edu.ru/collection ECTECTBEHHO-HAy4Hble 3SKCNEPUMEHTbI — Puamka:
Konnekuus Poccuickoro obweobpasoBaTtenbHOro noprana
http://www.physics.ru OTKpPbITUIA KONNeaXx no dpunsnke
http://www.elementy.ru ANeMeHTbI: MOMYNAPHbLIN CaUT O (PyHOAMEHTaNbHOM Hayke
http:/fiz.1september.ru 3aHUMaTenNbHaa dusnka
http://ens.tpu.ru EcTecTBeHHO-Hay4Has LKona Tomckoro NONNTEXHNYECKOTO
yHMBepcuTeTa
https://teach-shzz.jimdofree.com VIHpOpMaALUNOHHbIE TEXHONOrMK B npenogaBaHnn PU3NKK:
cant N.A. dunmunnoson
http://ifilip.narod.ru IH(pOpMaUNOHHbIE TEXHOSOrMM Ha ypokax uauku. HTepakTuBHas
aHuMaums
http://fizkaf.narod.ru Kadbegpa dpmankm MOCKOBCKOro MHCTUTYTa OTKPbITOro obpasoBaHus
http://kvant.mccme.ru  KBaHT: Hay4YHO-MOMNYNSAPHLIN PU3NKO-MaTEMATUYECKUIN XKYPHan
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7 MatepuanbHO-TeEXHUYECKOe obecrneyeHme AUCLUNIIUHbBI

MaTtepuanbHo-TeXHNYeckass 6asa npuBedeHa B NMUEH3MOHHbIX dopmax U
pacnonoxeHa no agpecy https://vsuet.ru.
[nsa npoBeaeHUs y4eOHbIX 3aHATUM UCMONb3YHOTCA:

Aya. Ne 40 YyebHas ayguTtopusa ans
NnpoBeaeHUst 3aHATUIA  NEKUMOHHOTO
TMna, nNabopaTopHbIX M NPaKTUYECKUX
3aHATUIA, 3aHATMA  CEMMHApPCKOro
TMNa, KypCOBOIrO MPOEKTMPOBaHWSA
(BbINOMHEHMA  KYypCOBbLIX  paboT),
rpynnoBbIX " VMHOMBUAYaNbHbIX
KOHCYNbTaUMA, TEKYLLLEro KOHTPOIs ”
NPOMEXYTOYHOM  aTTecTauumn (ans
BCEX HanpasneHnmn "
creymanbHOCTEN)

YcTaHOBKa 0N NMPOBEPKU 3aKOHOB OCBELLEHHOCTU, YCTaHOBKA
ANst  onpefeneHnss [OnuHbl BOMHbI CBeTa, YyCTaHoBKa ANs
onpegeneHns  AnNWHbl  CBETOBOWM  BOMHbI  NPU  MOMOLLM
ANPaKUNOHHON peLLeTKn; yCTaHOBKa ANS M3YYEeHUS SABMEHUN
nonsipusaumun, yctaHoBka Anis M3ydeHusi paboTbl BaKyyMHOro
doTOaneMeHTa, ycTaHOBKa [Afis MCCrnenoBaHus 3aBUCUMMOCTU
CconpoTuBeHna nonynpoBogHUKa N MeTanna OoT TeMnepaTypbl,
yCTaHOBKa ANs  W3y4eHus  MoSynpoBOAHMKOBOrO  Amoaa,
yCTaHOBKa ANng onpegeneHns koadduumneHTa nornoweHun

Aya. Ne 41 YyebHas ayguTtopusa ans
npoBeaeHUst 3aHATUIA  NEKLMOHHOro
TMna, NabopaTopHbIX M NPaKTUYECKUX

YcTaHoBKa ansd NnpoBepPKMN 3akKOHOB OCBELLEHHOCTH, yCTaHOBKa
ana onpegeneHna AOnnHbl BOJHbl  CBeTa, YCTaHOBKa O51A
onpeaeneHua ANNHbI CBETOBOM BOJIHbI npu NnOoMOLLN

3aHATUR, 3aHATUA  CEMMHAPCKOro | AUMPaKLUNOHHOW peLueTKn, YCTaHOBKa ANS M3YYEeHUS SABNEHUin

TMNa, KypCOBOIrO MPOEKTMPOBAHWS | MoOnsipu3auun, YCTaHOBKA ANSA U3yveHus paboTbl BaKyyMHOro

(BbINONHEHNA  KypcoBbIX  paboT), | hoToaNneMeHTa, yCTaHOBKa AOS19 WMCCregoBaHWs 3aBMCMMOCTM

rpynnoBbIX " WMHOMBUAOYanbHbIX | CONPOTMBIEHMS MOMYNPOBOAHMKA M MeTanna OT TemnepaTypsl,

KOHCYNbTauMWMi, TEKyLero KOHTPONS U | yCTaHOBKa Afs  M3Y4eHUs  MONynpoOBOAHMKOBOIO  AMOAA,

NMPOMEXYTOYHOM aTTecTauum (Ans | ycTaHOBKa And onpefeneHuns koadduumeHTa nornoweHuin

BCEX HanpasneHnmn n

creymanbHOCTEN)

Aya. Ne 51 JlabopaTtopHble ycTaHOBKU MO Kypcy "MexaHuka, MonekynspHas

YuebHas ayautopust Ana nposeaeHus | omanka 1 TepMoaMHamuka" (M3ydeHne 3aKOHOM KMHEMaTUKU Y

3aHATUN NEKLMOHHOro TMna, | AMHAMWKM MNOCTYNaTenbHOro ABWXKEHUS C MOMOLLbI MallUWHbI

nabopatopHbIX " npaktudeckux | Ateyda; MaaTHMK — MakceBenna, uccrnegoBaHue — 3aKoHa

3aHATUA,  3aHATUA  CEMMHAPCKOro | COXpaHEeHUst WMMNynbca Mpyv LUEeHTpanbHOM Yyadape LWapos,

TMNa, KypCOBOrO MNPOEKTUPOBaHMS | onpefeneHne KoauLuMeHTa TPeHUsI KayeHus C MOMOLLbIO

(BBIMOMHEHUA  KypcOBbIX  paboT), | HAKIMOHHOTO  MasTHUKA,  UCCMedOBaHME  rapMOHUYECKOro

rpynnoBbIX " WHOMBUAYanNbHbIX | OCUMIIIATOPA Ha npuMepe maTtemMaTtudeckoro u obpaTHoro

KOHCYNbTaUMWMN, TEKYLLEro KOHTPONSA U | MasTHMKa, uccrnegoBaHue KPYTUITbHbIX konebaHui,

NMPOMEXYTOYHOW aTTtectaumn (4N | ICCNefoBaHMe 3aTyxalWux W BbIHYXAEHHbIX konebaHun).

BCEX HanpasneHumn n | JlTabopatopHble yCTAHOBKM MO Kypcy "OneKTpuyectBo W

crneumanbHOCTeN) MarHeTnsam" (M3MepeHne COMnpoTUBIEHUS MOCTUKOM YWUTCTOHA,
onpegeneHne 3C u BHYTPEHHEro CONpPOTMBNEHUS UCTOYHUKA
Toka, onpefneneHne JOC mMeTooOM KOMMEHcaLuu, U3yyYeHue
3NEeKTPOCTaTMYEeCcKOro  MNong,  u3ydeHue  ranbBaHOMETPA;
nsyyeHue 3akoHoB Kupxroda)

Aya. Ne 53 MynbTumegunHelh npoektop Epson EB-430 B komnnekte c

YyebHas ayguTopus ons nposeaeHus | akpaHom 132x234 n kpenneHnem ELPMB27

3aHATUN NEKUNOHHOTO TMna,

nabopaTtopHbIX WU NpaKTUYeCcKmX

3aHATUIA, 3a@HATMA  CEMMHApPCKOro

TMNa, KypCOBOMO MPOEKTUPOBAHUS

(BbIMOMHEHMST  KYpCOBLIX  paboT),

rpynnoBbIX " MHANBMAYaAIbHbIX

KOHCYNbTaUMA, TEKYLLLEro KOHTPOns u

NPOMEXYTOYHOM aTTecTauun (ans

BCex HanpaBneHumn [



http://education.vsuet.ru./

cneumnanbHOCTEN)

Aya. Ne 55

YuebHasa ayamTopus Ans nposegeHuns
3aHATUN NEeKUMOHHOTo TMna,
nabopaTtopHbIX M NPaKTUYECKMX
3aHATUA,  3aHATUA  CEMUHAapPCKOro
TMMNa, KypcoOBOro  MPOEKTMPOBaHUSA
(BbIMONHEHNA  KypcoBbIX  paboT),
rpynnoBbIX n NHOVBUAOYanbHbIX
KOHCYNbTauMMn, TEKYLLEero KOHTPONs u
NPOMEXYTOYHOW aTTectaumun (ans
BCEX HanpasneHum "
cneumnanbHOCTEN)

JlabopaTtopHble ycTaHOBKM MO Kypcy "MexaHuka, MonekynspHas
dusnka 1 TepmoavHamuka" (M3yvyeHne 3aKOHOM KMHEMaTWKW M
AVHaMUKM MOCTYNaTesnbHOro ABWXEHWS C MOMOLLbI0 MallVHbl
AtByga, MmaaTHMK MakcBenna; uvccrnegoBaHMe — 3aKOHa
COXpaHeHMs wuMnynbca npu LUeHTparbHOM yAape Luapos,
onpefdeneHne KoaduUMeHTa TPEeHWs KavyeHus C MOMOLLbIO
HaKfOHHOrO  MasiTHUKa,  MccrefoBaHue  rapMOHWUYECKOro
ocumnnATopa Ha npuMepe maTtemMatudeckoro u obpaTHoro
MasTHUKa, uccrnegosaHue KPYTUIbHbIX KonebaHuu,
nuccrnegoBaHue 3aTyxaroLmX U BbIHY)KAEHHbIX KonebaHui).
JlabopaTopHble yCTAHOBKM MO Kypcy "OnekTpnyectso w
mMarHeTnsm" (M3mMepeHue COMpPOTUBMEHUS MOCTUKOM YUTCTOHa,
onpegeneHne 3C 1 BHYTPEHHEr0 COMPOTMBIEHUSA UCTOYHUKA
Toka; onpegeneHne SOC MeTogom KOMMeHcauuu, KsyveHune
9MeKTpoCcTaTMYeckoro  Mons,  M3yyeHWe  ranbBaHOMETPa,
n3yyeHune 3akoHoB Kupxroda)

CamocTtodaTenbHas
MCMNOMb30BaHUN:

pabota oOy4arowmxca

MOXET OCYyLeCTBNATbCA nNpu

3an Hay4HOM nuTepaTypbl pecypcHoro ueHTpa BI'YUT: komnbtoTepbl Regard - 12 wr.

CTyaoeH4Yecknin YntanbHbI 3an pecypcHoro ueHTtpa BI'YUT: moHo6noku - 16 wT.

8 OueHoYHble MaTepuanbl ANs NPOMEXYTOYHOM aTTecTauum oby4arowmxcs
no AucuuniuHe

OueHou4Hble MaTepuanbl (OM) Ang AMCUMNAMHBI BKIIOYaKOT B cebs:

- NnepeyveHb KOMNEeTEeHUNA C yKasaHNeM MHAMKATOPOB AOCTMXXEHUS] KOMMNETEHLMNA,
3TanoB Ux OPMUPOBaHNS B NpoLiecce OCBOEHNSs 06pa3oBaTeNbHON NporpamMmbl;

- ONMcaHue LWKasn oLeHUBaHWS;

- TMNOBbIE KOHTPOJSIbHbIE 3a4aHWUs UMW WHble MaTtepuanbl, Heobxoaumble Ans
OLIeHKU 3HaHUN, YMEHUIN, HaBbIKOB;

- MeToaMYeckne matepuarnbl, onpeaensiolime npoueaypbl OLEHUBAHUS 3HAHUN,
YMEHWIA, HABbIKOB U (MNK) onbiTa AeATENBHOCTH.

OM npencTaBnalTCS OTAENbHBIM KOMMMIEKTOM U BXOAAT B COCTaB pabouyen
nporpamMmbl AUCLUNIIVHDI.

OueHo4yHble MaTepuanbl  OpMUPYOTCA B
«[MonoxeHne 06 OLLEHOYHbIX MaTepuanax».

cootBeTtctBUM C 1 BI'YUT

[OKyMEHT coCTaBneH B COOTBETCTBMM C TpeboBaHMsiMM 0OpasoBaTenbHOro
cTaHgapTa no HanpaeneHuo 27.03.02 YnpaeneHne ka4ecTtBoM, Npodunb YnpasneHue
KayeCcTBOM B NMPON3BOACTBEHHO-TEXHONOMMYECKNX CUCTEMAX.



NMPUNOXEHUE
K pabouyen nporpamme

1. OpraH13aunoHHO-MeToANYECKNE OaHHbIe OUCUMUMINHBI A1 3a04HON POPMbI
oby4yeHuns

1.1 OGbembl pasnuyHbix ¢opm yyebHOM paboTbl M BMObl KOHTPONS B

COOTBETCTBUN C y'-le6HbIM nnaHoM

Bupabl yye6HoM paboThbl Bcero CemecTtp

YacoB

akap. 1 2 3
O6Lwasa TpyooeMKOCTb AUCLMMNIIUHBI (MOAYNS) 396 108 180 108
Kowmakmuasi paboma, 8 m.4. ayOumopHsbie 57,3 19,6 19,6 18,1
3aHAMUS:
Nekunn 16 4 4 8
8 MOM Yucrsie 8 hopme rnpakmuyeckol rnod2o0mosKu - - - -
MpakTtnyeckne 3aHATus (M3) 20 6 6 8
8 Mom Jucre 8 hopme ripakmuyeckol nod2omosKku
JlabopaTtopHble paboTsl (J1B) 12 6 6 -
8 Mom 4ucre 8 hopme ripakmuyeckol nod2omosKku - - - -
KoHcynbmauuu neped sk3aMeHOM 4 2 2 -
KoHcynbTauum Tekymne 2,4 0,6 0,6 1,2
PelLieH3npoBaHme KOHTPOmbHbIX paboT 2,4 0,8 0,8 0,8
Buabl aTTectaumm (3a4eT, aKk3ameH) 0,5 0,2 0,2 0,1
CamocmosimenibHasi paboma: 321,2 81,6 153,6 86
MogrotoBka K 3awmTte nabopaTopHbix pabor, 92,4 30,8 30,8 30,8
NPakTU4EeCKNX 3aHATUIN
MpopaboTka maTepmanoB NO KOHCMEKTY NEKLNUI 100,6 20,8 56,8 23
MpopaboTka maTepuanoB no ydebHukam, y4ebHbIM 100,6 20,8 56,8 23
nocobunsam
KoHTponbHasa paboTa (k-Bo/yac) 27,6 1/9,2 1/9,2 1/9,2
MoaroToBkKa K 3K3aMeHy (3aueTy) 17,5 6,8 6,8 3,9




OLIEHOYHbIE MATEPUAIIbI
AndA NPOMEXYTOYHOU ATTECTALIUU

no gucuunivHe

DPU3UKA



1 NMepeyeHb KOMNETEHUUWN C yKazaHUeM 3TanoB ux opmMupoBaHus

Ne MepeyeHb KOMNeTeHL M OTanbl hopMUPOBaHMSA KOMNETEHLUN
n/n Kop CopepxaHue B pesynbTaTe nsyyeHus yuebHon gucumniunHbl obydatowmics
KOMNeTeHLM KOMMeTeHuun OOJKEH:
n (pesynbTat 3HaTb yMeTb BnageTb
OCBOEHMS)
1 OK-7 crnocobHocTb K | Hambonee paccmaTtpuBaTtb HaBblKamu "
caMoopraHn3ay | Ba)kHble 3Tanbl npouecchl, npuemMamm
um M| paseutua n npoucxogsawme B | 0606LeHNN,
camoobpasoBaH OTKPBITHS npupoae, Hayke 1 | pacCMOTpeHuUs
no obLiecTtse B| ABNEHMN B WUX
ECTECTBO3HaHUs, paMKax B3aUMHOM CBA3N,
onpenenswwne | cycremHoro MeTogamu
dopmuposaHre | nogxoaa, AeayKumm "
COBPEMEHHOIO KOHLienumm NHOYKUNN.
Hay4HOro camMmoopraHmnsaun
MUPOBO33peHust | V1 V1 3BOTIOLNK,
2 I'IacnopT (bOH,EI,a OLeHO4YHbIX cpeaAcTB NoO ANCUMNNnIINHe
Ne Pasgenbl WHaeke OueHo4YHbIe cpeacTBa TexHonorus/npouenypa
n/n | QUCLUMNNWHBLI | KOHTpONMpye HauMeHoBaHwue NeNe 3apgaHuin oLeHnBaHus (cnocob KoHTpons)
Mo (bannbHas wkana)
KoMneTeHuu
n (unu ee
yacTtm)
1 | ®usnyeckn Bonpocsbl Kk ak3ameny 96-104 KoHTponke npenofgasaTenem
€ OCHOBBbI TecTbl (TecToBbIE 1,6,7,10-
MEXaHWUKU. 3afiaHus) 12,16,17,20 KoMmnbloTepHoe TecTMpoBaHue
MexaHuyec OK-7,
Kkne KoOHTporibHbIE BOMPOCHI K 61-70
konebaHus TeKyLMM onpocam rno
U BONHGI nabopartopHbIM paboTam 3awmra nabopaTopHbIx paboT
2 Bonpocsbl Kk ak3ameHy 105-113 KoHTponb npenogasaTenem
Monekynsip TecTbl (TecToBbIE 2-5,8,9,13-
Has OK-7, 3apaHus) 15,18,19 KomnbloTepHoe TecTMpoBaHue
dumsmka u
TepMoanHa KoHTponbHbIe BONPOCHI K 71-77
MUKa TeKyLwmM onpocam no 3awwmTta nabopaTtopHbix paboT
nabopaTtopHbiM paboTtam
3 Bonpochbl k ak3ameHy 114-125 KoHTponb npenogaBsartenem
OK-7, TecTbl (TecToBbIE 24,26,27,29,31,34
SnekTpocT 3afaHns) 35,37,39 KoMrbloTepHoe TecTMpoBaHue
aTuka.
MocTOsIHHBI KoHTpOrbHbIE BOMPOCHI K 78-83
7 TOoK TeKyLwmM onpocam no 3awwta nabopaTopHbIx paboT
nabopaTtopHbiM paboTam
4 Onektpoma Bonpochkl k ak3ameHy 126-146 KoHTponb npenogasaTtenem
rHETU3M.




BonHosas TecTbl (TecToBbIE 21-
" OK-7 3agaHuvs) 23,25,28,30,32,33 | KommnblOTEPHOE TECTUPOBAHME
KBaHTOBas ,36,38,40,44,45,4
onTuKa 8,50,52,54,56,57
KoHTponbHbIE BONPOCHI K 84-92
TEeKyLum onpocam no 3awwmTta nabopaTtopHbix paboT
nabopaTtopHbiM paboTtam
OnemMeHTbl Bonpochbl k ak3ameHy 147-149 KoHTponb npenogaBsartenem
aToMHON
PusnkM 1 | OK-7 TecTbl (TecToBbIE 41,46,49,58,59,60
KBAHTOBON 3apaHus) KomnbloTepHoe TecTupoBaHue
MEXaHWKM
OnemeHTbI Bonpochbl k ak3ameHy 150-155 KoHTponb npenogasaTtenem
PU3nkn
TBEPOOro g
Tena OK-7 TecTbl (TecToBbIE 42,43,47,51,53,55
aTOMHOro 3agaHus) KomnbtoTepHoe TecTnpoBaHue
agpa n
aneMeHTap KoHTporbHble Bonpock! K 93-95
HbIX YacTuL, TEeKyLum onpocam no 3awmTa nabopaTopHbIXx pabdoT
nabopartopHbiM paboTtam
3 OueHouYHble cpeacTBa ANs NPOMEXYTOYHOM aTTecTaumm

3.1 Tecmbl (mecmoesbie 3adaHusi)

OK-7- cn

0COBHOCTb K camoopraHmM3aumm n camoobpasoBaHmio

3adaHnAa

Ne

TecToBOE 3agaHue ¢ BapnaHTamMun OTBETOB M NpaBUlbHbIMN OTBETAMU

1

cnefyert cyutatb

[BvxeHne MaTepMaanoﬁ TOYKM NO OKPYKHOCTU C NOCTOSAHHOW MO BENMYUHE CKOpPOCTbIO

(?) paBHOYCKOpPEHHbBIM OBWXEHUEM
(?) paBHOMEpPHbBIM ABMXKEHNEM
(') oBWKEHMEM C NEPEMEHHbBIM YCKOPEHMEM

Pabot
(?)ns
(
(?)np
(?) He

1) 13MeHeHns1 BHyTPEHHe aHeprum rasa

a B agnabaTtHom npouecce coBepLliaeTca 3a cyHeT
MeHEeHNA MaccChbl rasa

MTOKa Tenna K ragy
T NPaBUIbHOIo OoTBeTa

TemMmne

Mpu yBenuyeHun obbema mgeanbHOro rasa B 2 pasa U yBenuyeHuum ero abconioTHOM
paTypbl B 4 pasa AasrneHue rasa

(?) yBenuuutca B 8 pa3

(!) yBenuuutcsa B 2 pasa

(?) yBenuuuntca B 4 pasa

AgunabaTmnyeckuin npoLecc - 3To NPoLEece, Npu KOTOPOM

(?) cuctema He coBepLuaeT paboTy NPOTUB BHELLUHUX CUI

?) BHYTPEHHSIA S3HEPIUS CUCTEMbI HE U3MEHSIETCS

I) He NponcxoanT TENNOOOMEH MEXAY CUCTEMOW U OKpY>KaIoLLLEN cpeaon
?) TemnepaTypa CUCTEMbI HE M3MEHSIETCS

?) Hag cUCTEMOW He COBEpLUAOT paboTy BHELLIHUE CUMbl

(
(
(
(

TemMmne

Mpu yBenuyeHun cpegHern kBagpaTUYHOW CKOPOCTW MOJSIEKYN MaeanbHoro rasa B 4 pasa
paTypa rasa

(?) yBenuuntcsa B 4 pasa

(?) yBenuuntcsa B 2 pasa




() yBenunuutca B 16 pas
(?) He nameHnTca

MaTepuanbHas To4YKka OBUXKETCSI MO OKPYKHOCTM C MOCTOSIHHOW MO BEMMYMHE CKOPOCTLHO.
JIVHENHY0 CKOpPOCTb TOYKM yBenuuunu B 2 pasa. [py 3TOM LEeHTPOCTpEMUTENbHOE YCKOpEeHune
TOYKM
(!) yBenuunnocs B 4 pasa
(?) yBenuumnoco B 2 pasa
(?) He nameHunnocb
(

(

?) yMeHbLUMITOCh B 2 pasa
?) ymeHbLUUNOCH B 4 pasa

HavanbHas dasa rapMmoHMyecknx konebaHum matepuansHoOr TOUKM onpeaensiet
(?) amnnutyany konebaHumn

(!) OTKNOHEHME TOYKUN OT MONOXEHMS PABHOBECUSA B HaYarbHbI MOMEHT BpEMEHU
(?) nepvoa v YacToTy KonebaHuin

KoapduumeHT nonesHoro AeWCTBMA uMaeanbHOW TEenmnoBoW MalMHbl MOXeT ObiTb
BbIYMCIEH N0 hopmMyne

(?)n=QuQx«

(yn=1-TdJT)

(?)n =TTy

(N=TJT,—-1

MnoTHOCTb MaeanbHOro rasa, TemnepaTypy KOToporo n3obapHo ysenuuunum B 3 pasa
(?) yBenuuumnach B 3 pa3sa
(?) ysenmuunacs B \3 pasa
(?) He uameHunaco
(?) ymeHbLluMnace B V3 pasa
(') ymeHbwmnack B 3 pasa

10

Teno 6poLLeHo BepTMKanNbHO BBEPX. DTO ABWKEHME
(?) paBHOMepHOE

(?) paBHOYCKOpPEHHOE

(!) paBHO3aMeaneHHoe

11

[1Be maTepuranbHble TOYKU OBUXKYTCS MO OKPY>KHOCTM pagnycoMm R, npyyem OTHOLLUEHME UX
nuHerHbIX ckopocten Vi /V,=1/2. OTHOWEHNE WX LIEHTPOCTPEMUTENbHbBIX YCKOPEeHWn ai/ a,
paBHO:

(?)2

(?) 4

(?) 1/2

N 1/4

1

12

. Ecnu Ha Teno pencteyeT cuna F, nepneHanKynspHasa nepemeldeHunio Ax, To paboTa aTow
cunbl paBHa

(?) FAX

(?) F Ax cosa

(“o

(?) HeT npaBunbHOro oTBETa

13

Ckonbko Morseit rasa HaxoguTcsa B cocyae o6bemMoM V npu KoHueHTpauun monekyn n (K -
nocTosiHHas BonbumaHa, N4 - uncno Aeoragpo, R - rasoeas noctosiHHas)

()V = NV/NA

(?) v = nVIK

(?) v = VNA/NR

(?) v =nV/R

14

M3 NnpmMBedeHHbIX HUXKE YTBEPXKOEHUI BEPHO

(?) Mpwn HopmanbHbIX ycnoBusx 1 MoOnb rasa 3aHMMaeT o06beM, 3aBUCALWIMA OT
MOIEKYNSPHOW Maccel rasa.

() Mpun HopManbHbLIX YCIIOBUAX KOHLIEHTPaL M MOMEKYN Y BCEX ra3oB OAMHAKOBA.




15

MakcumansHoe 3HadeHue Kl TennoBon maliunHbl ¢ TeMmnepatypon HarpeaTens 500 K n
TemnepaTypon xonoaunbHuka 50 K paBHo

(?) 100 %

(1) 90 %

(?) 70 %

(?) 40 %

(?) 50 %

16

. Ecrn TaHreHumnanbHOEe yCKOpeHMne paBHO HYIMKO ,TO TESNO ABUXETCA N0 OKPYXHOCTU
(?) c HyneBoOW CKOPOCTbIO
(!) c nocTOAHHOW CKOPOCTBLIO

17

. 3aKoH COXpaHeHuA nMmnynbca He BbINOJIHAETCA B
(') He 3amkHyTOM cUCTeMe
(?7) 3aMkHyTOM CcUCTEME

18

Ckonbko MOMEen MaeanbHOro rasa HaxoguTcs B cocyge obbemom V npu gasneHun P u
Temnepatype T7?

(?)v = PVINAT

(?)v=PVIT

(?)v = PVRIT

() v=PVIRT

19

YpaBHeHe MeHpgeneea-KnanenpoHa ansa ngeansHOro rasa MMeeT Bua;
(1) PV = VRT

(?)P = nKT

(?)w =KT/2

(?) HeT NpaBubHOro oTBeTa

20

3aKoH COXpaHeHWs1 MOSTHON MEeXaHUYEeCKOW SHepPrun BbIMOSHAETCS B 3aMKHYTON cucTeme, ecrnm
Mexay TenaMmm cuctemMbl 4eNCTBYIOT TOMbKO

(!)xoHCepBaTUBHbIE CUIbI

(?) oucecnnaTtuBHble CUMbI

(?) cvnbl UHepuMn

(?) HeT npaBunbHOro oTBeTa

21

3HayeHne cunbl, OENCTBYOWEN Ha OBWXKYLIMACA B MarHUTHOM MOMe 3feKTpu4eckui
3apsg, BbluncnseTcsa no gopmyrne

(?)F=qE

(") F = qvBsina

(?) F = kQq/r*

(?)F=a(p1— )

22

[nvHa 3neKkTpoMarHWTHOM BOJHbI, PACMPOCTPaHSIOWENCA B BO34yXe C NEPUOLOM
konebanunn T = 0,03 mMKc, paBHa

(?)150 m

(N 7m
(?)5m
(?)20m
(') 900 m

23

Linknnyeckass 4actota CBOOOOHBIX 3MEKTPOMArHUTHbIX KonebaHui, BO3HUKAKLWMX B
naeanbHOM KOHTYpPe C KOHAEHCATOPOM C eMKOCTbi0 C M KaTyLIKOW C MHAYKTUBHOCTBLIO L, paBHa

(?) LC

(?) 1/(LC)

(?) V(LC)

(1) 1A(LC)

(?) 2mV(LC)

24

Ecnn pgBa oanekTpudeckux 3apsiga, Haxodscb Ha pacctosHum R gpyr oT  gpyra,
B3aUMOEWCTBYHOT B BaKkyyme C cunon F, To ans Toro, 4tobbl cuna B3aMMOAencTBms octanach
npexHen, B BoAe (OManekTpuyeckas MpoHMUaemMoctb Bogbl ¢ = 81) 3Tu 3apsigbl crnegyet




NOMECTUTb APYr OT Apyra Ha pacCToAHUN
() R/9
(?) R/3
(?) 9R
(?) 81R

25

OOC wvHOyKuMW, BO3HMKaKLWAsi B 3aMKHYTOM KOHType, €CnM MarHUTHbIN MOTOK,
NPOHM3bIBAKOLLMI KOHTYP, paBHOMEPHO ymeHbLuuricsi ¢ 10 B6 go 2 B6 3a 2 ¢, YnCneHHo paBHa

(4B

(7)2B

(?)8B

(?)6B

26

EavHuMLa nsmepeHnsi cunbl aneKTpuYeckoro Toka
(") Amnep

(?) BonbT

(?) Om

(?) ®apag

27

OOC pavHamoMalMHbl C BHYTPeHHUMM conpotuBneHnem 1 OM (conpoTuBREHVEM
NnoABOAAWMX NPOBOAOB MpeHebpeub), nuTawowen namny conpotusneHvem 110 Om npwu
HanpsbkeHun 220 B, pasHa

(" 222B

(?)330B

(?)550 B

(?)375B

(?)4408B

28

3Ha4eHue cunbl, JENCTBYIOLLEN HA MPOBOAHUK C TOKOM, MOMELLIEHHbIA B MarHUTHOE nore,
MOXeT ObITb onpeaeneHo no gopmyne

() F = IBIsina

(?) F = qvBsina

(?) F = qvBcosa

29

. EAnHnua namepeHus BennyMHbl 3MEeKTPUYECKOro HanpsKeHns
(?) Amnep

(') BonbT

(?) Om

(?) Papapa

30

Ha npamonuHenHbli nposogHuk AnuHon 0,5 M, pacnonioXeHHbIn B OAHOPOAHOM
MarHUTHOM rofe NeprneHAnKYNsSpHO CUMIOBbIM NUHUAM, gewncteyeT cuna 0,5 H, korga no Hemy
TedeT Tok 20 A. Yemy paBHa MHAYKLMSA MarHUTHOro nonsa?

(0,1 Tn

(?)0,04 Tn

(?)0,08 Tn

(H 0,05 Tn

31

Hanpsp»keHHOCTb aNeKkTpuyeckoro nomns mexagy nnactnHamu nnockoro koHgeHcaTtopa 40
B/m. PacctosHne mexay asyms nnactuHamm 0,02 m, HanpspkeHne Mexay nnactmHamm paBHO

(?) 8000 B

(?)100B

(?)20B

(Ho,8B

32

KaTyLLIKa anameTpom d, nverLiasa N BUTKOB, HaxogutcA B MaArHMtTHOM nMorne,
HanpaBneHHOM naparsninefibHO OCU KaTyLUKW. l—lemy paBHO 3Ha4eHune G,D,C MHOYKUMN B KaTyLlke,
eCInn MHOYyKUMAa MarHUTHOro nongd 3a spemM4a At paBHOMEPHO yBen4dunacb ot 0 ao B?

(?) (2d°B)/(4NAL)

(?) (2d°B)/(8At)

(1) (N2d°B)/(At)

(?) (N2d°B)/(4NAL)

(?) (ANB)/(7d°At)




33

KoHTyp paguonpvemMHuka HacTpoeH Ha udactoty 1 Mry. EmKocTb koHAaeHcaTopa
konebaTenbHOro KOHTypa NpMeMHMKa, YToObl OH BbINT HACTPOEH Ha YacToTy 2 Mru, Hago

(?) yBenuuntb B 2 pasa

(?) yBenuuntb B 4 pasa

(?) ymeHbLINTL B 2 pasa

(!) ymMeHbWNTL B 4 pasa

34

Ona sapspkeHHoOW nposoAsuwien cdepbl B COCTOAHUM pPaBHOBECUS HaMPsSXXEHHOCTb
SMNEeKTPUYECKOro MO paBHa Hyrio:

(?) BHe cdpepsbl

() BHYTPUY chepbl

(?) Tonbko B LiEHTpe cdepbl

(?) Ha noBepxHOCTM chephl

(?) HM B 04HOW TOYKeE

35

Mpy NomeLLeHUN AM3InNeKTpuka BO BHELLHEE 3MIEeKTPUYECKoe rone OH MonspusyeTcs, 4To
NpUBOAMT K

(') ocnabneHuio B HEM 3NEKTPUYECKOrO NOMs

(?) ycuneHuio B HeM 3MeKTPUYECKOro Nons

36

Mpn [encTBMM MarHUTHOrO MNOMS Ha [OBWXKYLLYIOCA B HEW 3apshKeHHyl 4acTuuy,
KMHeTnYeckas aHeprus ee

(?) yBenuumBaeTtcs

(?) ymeHbLlIaeTcs

(') He nameHsieTca

37

HanpspkeHHOCTb 3NeKTPOCTaTU4ECKOro Nofsi PaBHOMEPHO 3apsPKeHHON 6eCKOHEeYHOM
NNocKoCcTu onpegensieTcs opMynon:

(?) E = g/4mee,r”
(?) E = g/4Treeqr
() E = o/2¢¢g,

38

CunoBoe gencTBME MarHUTHOIO MONS Ha KOHTYpP C TOKOM | onpegenseTca wuHAyKuuen
nons B, a Takxe BenuynHoON

(') MarHMTHOro MOMeHTa KOHTYpa

(?) MarHMTHOro ConpPOTUBIIEHNSI KOHTYpa

(?) VHAYKTUBHOCTBIO KOHTYpa

39

3Hasi Ans aneKkTpuyYeckoro nomnsi 3aBucuMocTb E = f(X), pasHOCTb MOTeHUuanoB mexay
OBYMS TOYKaMU NOfst HAXOAAT no popmyrne

(?) Ag = - gradE

(1) Ag = - [E(x)dx

(?) Ap = g/dTreggr

40

. 3Heprl/lﬂ MarHMTHOro nons, 3akfifo4YeHHOro B cofieHounae, paBHa
(?)W = LI

(W = LI%2

(?) W = Ldl/dt

41

MocTosiHHas MNMnaHka h umeeT paamepHOCTb
(?) Ox/c

(?) Ox m/c

(?) Ox c/m

(?) Dk m

(1) Bxc

42

BTopoii MpoayKT simepHoii peakunn 1sAIF + n — 1;Na** + X npeactaensiet U3 cebst
(?) npoToH

(1) a-yacTuuy

(?) anekTpoH

(?) HenTpoH

(?) y-KBaHT




43

ATOMHBI HOMEp anemMeHTa, obpasoBaBLUerocs B pesynbTaTe paavoakTUBHOIO pacnaja
sgpa ypaHa 9,U**® ¢ nocnegoBaTenbHbIM UCMYCKAHWEM o, B-4aCTULL, PaBEH

(?) 94

(?) 92

Mol

a4

[nvHa BonHbI cBeTa Npw nepexoae n3 cpefbl C abCONMOTHLIM NoKa3aTenemM NperioMIIeHNs
2 B BaKyyMm

(?) ymeHbLlUMTCS B 4 pasa

(!) ymeHblUMTCSA B 2 pas3a

(?) yBenuuutca B 4 pasa

(?) yBenuuutca B 2 pasa

(?) He nameHuTca

45

3akoH byrepa-JlambepTa (MHTEHCMBHOCTbL CBETA NPOLLEALLEro Cron ToNWmHou d)
(?) I:I(,cosgvvt—dx)

(?) I=lpcos®(1rd/x)

(1) I=loexp(-xd)

46

WN3nyyeHne HarpeToro TBepaoro Tena umeet
(?) nHenyaTbIN CNekTp
(')cnnowHom cnekTp

47

Mpw yBenu4eHnn TemnepaTypbl TBEPAOro Teria MakCMyM CBETUMOCTM
(?) He MeHsIeET YacToTy U3nyyYeHus

(?) yBenuumBaeT 4acToTy Usny4veHus

(') ymeHbLUaeT YyacToTy U3nyyeHus

48

Kakoe BbipaxkeHue onpegenseT npegenbHbld Yron NOfIHOrO BHYTPEHHEro OTpaXeHus Ans
nyya cBeTa, maywlero m3 cpegpl C abCOMIOTHbIM MoKasaTernem npenomneHus n; B cpeay C
abcontoTHbIM nokasaTtenem n, (n; 6onbLe n,)?

(1) sina = ny/ng

(?) sina =ny/n,

(?) sina = (ny — ny)/ng

(?) sina=1/n;

49

®opmyna lMnaHka Ons TENMOBOro M3ny4vyeHus, B oTnvuum ot copmynel Peneda-[xuHca,
y4uTbiBaeT

(?7) BONHOBYIO Npupoay ceeTa

() kopnyckynsipHyto npupody ceeta

50

OHeprus poToHa, nornowaemoro otokatogom, pasHa 5 aB. PaboTa Bbixoga anekTpoHa
u3 otokatoga paBHa 2 3B; BenuuMHa 3agepxuvBalOLWEro noTteHuuana, npu KOTOPOM
npekpaTuTcs OOTOTOK paBHa

(7B

3B

(7)2,5B

(?)10B

(?)3,5B

51

CKOIbKO HEITPOHOB COAEPXUTCS B SiApe U30ToNa ypaHa o,U™?
(?) 92

(1) 146

(?) 238

(?) 430

(?) 54

52

Mpu andpakLmm NANOCKUX CBETOBbIX BOMH HA MPAMOYrofbHON Wwenu chopmyna
asing = (2k + 1)A/2 onpepensieT ycrnosue

(?) MakcumMyMa MHTEHCMBHOCTU CBETA

(') MMHMMYMa MHTEHCUMBHOCTM CBETA




53

POTOH OTHOCKTCS K KNaccy aieMeHTapHbIX YacTUL, OH
(?) meeT aNeKTPOHHLIN 3apsa

(?) nBrxeTcs ¢ NoboN CKOPOCTbIO

(!) umeeT cnuH, paBHbIN 1

54

NHTEHCMBHOCTb €CTeCTBEHHOro CBeTa, Magalollero Ha nomspu3aTtop € npeHebpexunmo
ManbIMKU  MOTEPSAMM  Ha  OTpaKeHMe U MOrfoleHWe cBeTa, MNocrne nonspusaropa
yMeHbLLaeTcs B

(?) n—pas

(') B 2 pasa

(?) He MeHsieTCA

(?) HeT NpaBWbHOro oTBETA

55

B nonynpoBogHukax conpoTMBneHne npu NoBbILLEHUN TeMNepPaTypbl
(?) noBblwaeTcs
(!) noHnxaetcs

56

PaBHoBenukune o6nactu BOMHOBOW MOBEPXHOCTM MEPBUYHOM CBETOBOW  BOJIHBbI,
pacCTOsHUSI OT COOTBETCTBEHHbIX KpaeB KOTOPbIX A0 TOYKM HabnwogeHus oTnmyaeTcs Ha
MOMOBUHY ANMWHbI BOSHbI, HA3blBaOTCA

(?) 30HBI NPOBOAUMOCTH

(?) 30HbI BpunniosHa

(') 30HbI DpeHens

(?) HeT NpaBubHOro oTBETA

57

Y3kun nydok 6enoro ceeta, NPoOXoasi CKBO3b NPU3MY U3 CTEKNa UNn Apyroro npo3payHoro
mMaTepuana, pasnaraeTcsa B cnektp 6narogaps aBneHuio

(?) andbpakumm ceeta

(') aucnepcuu ceeta

(?) nHTepdepeHumn ceeTa

(?) mornoweHns ceeta

58

DuU3NYECKUIA CMbICIT BONTHOBOM (OYHKLMM COCTOUT B TOM, YTO KBagpaT MoAynsi BOSTHOBOW
dyHKLMKN onpenensieT

(?) aHepruto yacTuy

(?) KoHUeHTpauuto YacTu

(') BEpPOSATHOCTL OBHapPYKEHWsI YacTuL, B AaHHOW 06r1acTn NpoCcTpaHCTea.

59

'mnoTtesa ge-bponnsg cocTouT B TOM, 4YTO

(?) cBeT nsnyvyaeTtcs onpeaeneHHbLIMU KBaHTamu

() oBWKyLMeCs YacTuLbl BelecTBa 06nagatoT BONIHOBLIMY CBONCTBaMU

(?) cBeT u3nyyaeTca atoMoOM Mpu nepexoge ero 13 BO30YKOEHHOro COCTOSHUA B
OCHOBHOE

140. YacTtrubl- GEpPMNOHBI UMEIOT CMINH PaBHbIN
(") £h/2

(MO0

(?) th

(?) £2h

60

CooTHoleHne HeonpeaeneHHocTtel [en3eHbepra o0ycrnoBneHo

(?) HecoBeplEHCTBOM u3MepuTENbHbIX MPUBOPOB, MPOSABASIOWMMCA NpY U3MEPEHUM
KOOpOUHAT W MMMYNbCOM MUKPOOOBHEKTOB

(?) B3amoaencTBMEM MUKPOYACTUL, C M3MEPUTENBHBIM MPUGOPOM.

(') BOMHOBBLIMW CBOMCTBaMM MUKPOYaCTMIL,




3.2 3awmTa nabopaTtopHomn paboThbl

OK-7- cnocoBGHOCTb K camoopraHm3aLmumn 1 camoobpa3oBaHuUIo

Homep dopmynupoBka Bonpoca
Bonpoca

61 YUTto Takoe NNOTHOCTb U yAenbHbIN BeCc? B kakux eguHuuax oHu usmepsotca B cucteme CN?

62 YT0 Takoe MOMeHT nHepumm? OT Yero 3aBMCUT MOMEHT MHepLMKU Tena?

63 Kakum pgomkeH ObITb NPUCOEOMHEHHBIW MOMEHT uMHepumu, 4YTobObl B paboTe nonyvanucb
yAOBNETBOPUTENbHbIE pe3yrnbTaThl?

64 YT0 Ha3bIBaeTCs NpeaenoM ynpyroctv u Nnpegaesiom NnpoyYHoOCTn?

65 Kak MoXHO oxapakTepunsoBaTb uandeckmin cMmbicn mogyns KOHra?

66 Kakon ygap HasblBaeTcs ynpyrum v Heynpyrum?

67 Kak chopmynmpoBaTth 1 BbIBECTU 3aKOH COXPaHEHUA MeXaHUYeCKOW SHeprum npu ckatblBaHUU ANCKa
C HaKIMOHHOW NJIOCKOCTN?

68 Kakune cunbl Ha3blBalOTCA KOHCEPBATUBHBIMU U QUCCUMNATUBHBIMU?

69 B yem 3akno4aeTca OCHOBHOW 3aKOH AVHAMUKM BpaLlaTerbHOro ABMKEHNA?

70 Kak coctaBuTb andepeHumansHoe ypaBHEHME MarbIX konebaHuin pruanyeckoro MasTHUKa 1
BbIBECTU popMyny ansi nepyuoga KonebaHuin?

71 Kakune cpmanyeckne npoueccbl OTHOCATCSH K ABMIEHNSIM NepeHoca?

72 YTo nokasbiBaeT KO3 PUUNEHT NMHENRHOIO pacluMpeHuns?

73 YT0 Takoe ygenbHas TENIOEMKOCTb BelecTBa? B Kaknx eaMHuuax oHa nsmepsercsa?

74 Kakon npouecc HasbiBaloT agmabaTHbIM?

75 Kak BbiBoguTCs ypaBHeHue lNMyaccoHa?

76 B yem 3akntovaeTca MONEKyNApPHO-KMHETUYECKUI MEXaHM3M BSI3KOCTM rasa?

77 YT0 Takoe adhdeKTUBHBIN AUameTp MOSEKYrbl U CpedHsas anvHa ceBobogHoro npobera Monekynbi?

78 Cxema MOCTMKa YUTCTOHa M BbIBOA, pacieTHOW popmybl.

79 KakoBbl yCNnoBMA CyLLeCTBOBAHMA MOCTOSHHOTO 3/1EKTPMYECKOrO TOKA ?

80 Moyemy ans nogaepxaHust NOCTOSIHHOW Pa3HOCTU NOTEHLUManoB HeobXoOUMbI CUMbl HE
3ANEKTPOCTaTUYECKOro NPOUCXOXAEHMUS ?

81 B 4yem 3aknyaeTcd CyLHOCTb MeToa KoMneHcaumm? B Yem cCoCTouT ero NpemmyLLecTBo?

82 C nomoLlbio NpuHUMNa Cyneprnosnuumn paccumTante HanpskeHHOCTb MOMs AMMOoNs B TeX TouKax,
KOTOpble Nnexart Ha NMHUK, NepneHanKynspHON ocu AMnons.

83 HauepTtute cxemy moctuka COTTW, BblBEOUTE YCMOBUSA €r0 pPaBHOBECUSA W YKaXuTe onTUMaribHble
YCIOBWSI USMEPEHUS.

84 Pacckaxxmte O noBeAeHWM paMKM C TOKOM B MNOCTOSAHHOM MarHMTHOM Mnore.

85 TeopeTtnyeckoe obocHoBaHue | u Il 3akoHoB Knpxroda

86 Paccuutante ¢ nomoubto 3akoHa bro — CaBapa - Jlannaca MarHUTHYIO UHOYKLUWUIO B LIEHTPE
KPYroBOro Toka.

87 Cdopmynupyiite M 3anuumnte 3akOH MONHOrO TOoKa. Paccuutarite MarHWTHYK WHAOYKLUIO nons
coneHovga.

88 B uém 3akntovaeTcs sBneHMe MONHOro oTpaxeHns ceeta? Kak OHO Mcnonb3yeTcs And 00bACHEeHUs
npuvHumna paboTbl pedpakTtomeTpa?

89 Ob6bscHUTL 0bpa3oBaHne MHTepdEPEHUMNOHHbIX Konel HbloToHa. Yemy paBHbl paguycbl TEMHbBIX U
CBETIIbIX KONEL, B OTPaXXEHHOM U NPOXoAsLiemM cBeTe?

90 B yém 3akntovaeTca asneHme andpakumm ceeta? KakoBbl yCrioBuMsl, MpU KOTOPbIX OHO Habngaetca?

91 PacckasaTb 06 3neKkTpoMarHMTHOM npupoge cBeTa. YUTo Takoe eCTEeCTBEHHbIN 1 MONISAPU30BAHHBIN
cBeT?

92 CchopmynupoBaTb U 0O6BACHUTL 3aKOHbI BHELLHErO hoToaddhekTa.

93 [datb onpefeneHns BaneHTHOW 30He, 30He MPOBOAUMOCTM, 3anpelluéHHon 3oHe. Kak 3anonHeHa
BaneHTHas 30Ha B NONynpoBOAHMKAX, M3onaTopax, meTannax?

94 PacckasaTb 0 BnuMsHUM TemnepaTypbl Ha NPOBOAMMOCTb MeTanmnoB W MOoMnynpoBOAHMKOB. KakoBbl
3aKOHOMEPHOCTW 3TOr0 BUAHUA?

95 Kak obbsicHsieTcs npoucxoxaeHne anbda-, 6eTa-, ramma-usny4eHun?




3.3 9K3ameH
OK-7- cnocobHOCTb K camoopraHm3auum n camoobpasoBaHuio

Homep TekcT Bonpoca
Bonpoca

96 CKOpOCTb 1 ycKOpeHMe maTepuanbHOW Touku. HopmanbHOe un TaHreHumanbHoe
YCKOpEHMe.

97 Mmnynbc cunbl. 3aKOH COXpaHEHWs1 UMMyNbca ANg CUCTEMbI TEN.

98 KuHeTnueckaa aHepruda. [loTeHumanbHass dHeprnss. 3akoH COXpaHeHusd
MeXaHWUYeCKOW Heprum Anst CUCTEMbI TEN.

99 MomMeHT wuHepuMm Tena OTHOCUTENbHO OcK BpalweHus. OCHOBHOM 3aKOH
OMHAMWKM BpalLlaTenbHOro ABMXEHUSA Tena.

100 MomeHT mmnynbca Tena OTHOCUTENbHO OCWU BpalleHus. 3aKOH COXpaHeHus
MOMEHTa UMNynbca ANsi CUCTEMbI TEN.

101 MoctynaTtel cneuuwansHorW Teopun oOTHocuTenbHocTn (CTO). OcHOBHbIE
cnepcteunsg CTO. OCHOBHOW 3aKOH PENSATUBMCTCKON AMHAMUKM MaTeprarbHON TOYKM.

102 MapmoHnyeckne konebanus. OuddepeHunanbHoe ypaBHEHWE FapMOHUYECKMX
konebaHuin. QHeprus rapMoHNYECKMX KorebaHWni.

103 CnoxeHne rapmMoHMYeckMx konebaHum oOHOro HanpaefeHWs U OOUHAKOBOW
yacToTbl. CnoxeHne B3anMHO NepneHanKynsapHbIX KonebaHui.

104 OuddepeHumansHoe ypaBHeHue 3aTyxarowmx KonebaHui.
OnddepeHumnanbHoe ypaBHEHNE BbIHYXAEHHbLIX kKonebaHui.

105 3akoHbl mpeanbHoro rasa. OCHOBHOE ypaBHEHME MOMEKYNAPHO-KMHETUYECKON
TEopUn naeanbHbIX ra3os.

106 Pacnpegenenne Makceenna ang monekyn rasa. PacnpegeneHve bonbumana.

107 MepBoe Havyano TtepmoguHamukn. PaboTa, Tennorta, BHYTPEHHAA 3Heprus.
TennoemKocTb naearnbHOro rasa.

108 AgunabaTtnyeckun npouecc. YpaBHeHue NyaccoHa. MonutponHbiv npouecc.

109 OHTponusa ngeanbHoro rasa. Bropoe Havano TepmogmHamukm. Livkn KapHo.

110 YpaBHeHue BaH-gep-Baanbca. ®a3oBbie nepexopl.

111 FBneHns nepeHoca B HEPABHOBECHbIX CUCTEMAX.

112 [MoBepxHOCTHOe HaTshkeHue. [laBneHne nog UCKPUBNEHHOW NOBEPXHOCTLIO.

113 Kpuctannuyeckoe n amopHoe cocTosiHue TBepAaoro BellectBa. dasoBble
nepexopl NepBoro 1 BToporo poga. ®asosbie guarpammbl.

114 HanpskeHHOCTb anekTpocTtaTndeckoro nosns. MNoteHumnan anekTpocTaTM4ecKkoro
nons. CBsA3b HAMPSXKEHHOCTU 1 NOTeHumana.

115 NoTok BekTOpa HanpsxeHHocTU. Teopema ["aycca.

116 Monsipusaumna guanekTpukos. TeopemMa [faycca Ana anekTpocTtaTM4eckoro nonsi
B ANANEKTPUKE.

117 [MpOBOAHUKM B 3NEKTPUYECKOM nosne. SNeKTPOEMKOCTb.

118 OHeprns aneKTpM4eckoro nons.

119 MocTosiHHbIM ~ anekTpuyeckun Tok. 3akoH Oma agng  ydactka  uenwu.
ConpoTumBneHne NpoBOOHNKOB.

120 Onektpoasmkywas cuna. 3akoH OMa Ansi NoNHONM Lenw.

121 PaboTa n MOLIHOCTb anekTpuyeckoro Toka. 3akoH [xoyns — JleHua.

122 Knaccuuyeckas Teopusi aneKkTponpoBOAHOCTM MeTannoB. 3akoHbl Oma u [xoynsi
— JleHua B gndcbepeHumnansHon popme.

123 OnekTpryecknin Tok B rasax. [nasma.

124 3akoH Amnepa. Cnna Amnepa. EAnH1LbI CUibl TOKa, MarHUTHON MHOYKLUMUN.

125 3akoH bBuo-CaBapa-Ilannaca. MarHuTHoe nonie npsiMOro Toka W B LEHTpe
KpYroBoro npoBoAHUKa.

126 Cwuna JlopeHua. Oddekt Xonna. YcKoputenu 3apskeHHbIX YacTul,.

127 Linpkynsaums BekTopa MarHUTHOM WHAYKUUMM B Bakyyme. MarHutHoe none
coneHouaa v Topouaa.

128 [MoTok BekTopa MarHUTHOW MHAyKUMW. Teopema [aycca Ang MarHMTHOro nons.
PaboTta marHuTHOro nons.

129 fABneHne anekTpoMarHUTHoW uHAykumu. 3akoH Papaged. BpalleHne pamku B
MarHUTHOM rone.

130 MHAOYKTMBHOCTL KOHTYpa. CamonHayKums. TOKM pa3mbIKaHUS 1 3aMblKaHUS.

131 B3anmHas nHaykums. TpaHcopmMaTopbl. SHEPrNst MarHUTHOMO MOMs.




132 MarHuTHble MOMEHTbI 3NEKTPOHOB WM aTOMOB. 3aKOH MOMHOro Toka Ans
MarHUMTHOro nNosns B BELLECTBE.

133 [dnamarHetvnsm, napamarHeTnsm n peppomMarHeTnsm.

134 BuxpeBoe asnektpuyeckoe none. Tok cMmelleHus. YpaBHeHus MakcBenna B
WMHTerpanbHon gopme.

135 CeobogHble  rapMoHmyeckne  konebaHua B KOHType.  BblHyXOEHHble
anekTpuyeckme KonebaHus.

136 [MepeMeHHbIn ToK. MOLWHOCTb B LIeny NepemMeHHoro Toka.

137 BonHoBoe ypaBHeHue ans 3NEeKTPOMarHUTHOro nons. Mnockas
3MNeKTpOMarHnTHas BOMHA. OHEprusi 3neKkTpomarHUTHbIX BONH. Bektop YmoBa -
[MorHTUHra.

138 MpuHumn TonreHca. OCHOBHbIE 3aKOHbI reomeTpuveckon onTukn. CBETOBOM
notok. PoTomeTpums.

139 UTepdepeHuus ceeTa.

140 MpuHuun MNonreHca — ®peHens. Metoa 30H PpeHens.

141 Oudbpakumna PpeHena. Oudpakumna PpayHrodpepa. OudpakumoHHas pelleTka.
$opwmyna Bynbda-bperros.

142 Monsipm3auyus ceeTa.

143 OnekTpoHHas Teopusa gucnepcuu. MNMornoLieHne ceeTa BELWLECTBOM.

144 Tennosoe nany4vexue. 3akoH Knpxroda. 3akoH CtecpaHa — BonbumaHa u 3akoH
cmelleHns Buna.

145 3akoHbl BHelwHero dotoadpekTa. YpaBHeHne OnHwTenHa. Macca u umnynbsc
doToHa. [laBneHune ceeTa.

146 OpdpekT KomntoHa. KopnyckynsapHO-BONHOBOW Ayanv3am.

147 MpuHumMn  HeonpegeneHHocTn [enseHbepra. YpaBHenue  LpeauHrepa.
CTaTnCcTNYECKMI CMbICN BOSTHOBOW (PYHKLUMN.

148 CeobogHass yactTuua B OZHOMEpPHOW noTeHumanbHouW same. KsaHTOBaHue
3Heprum.

149 ATom Bogopoda B KBaHTOBOW MexaHuke. MHOroanekTpoHHble aToMbl.
lMeproamyecKknini 3aKoOH XUMUYECKNX SNIEMEHTOB.

150 Monekynbl 1 xuMudeckass cBas3b. MonekynspHble cnekTtpbl. KombuHaunoHHoe
paccesiHue cBeta. CNOHTaHHOE U BbIHYXXAEHHOE U3NyYeHue.

151 OnemeHTbl KBaHTOBOW cTaTUCTMkK. CBOGOOHbIE 3MEKTPOHbI B MeTannax.
PacnpegeneHve no SHeprusmM U COCTOSAHUSAM.

152 3oHHas Teopus TBepaoro tena. NonynposoagHuku. P-N — nepexog.

153 KoHTakTHas pa3HoCTb NoTeHumanos. TepMo3NeKkTpuyeckne aBneHus.

154 ApepHble peakunn. PagnoakTMBHOCTb.

155 OnemMeHTapHble YacTuupbl. PyHaameHTanbHble B3aMMOOeNnCTBUS.




4. MeToamnyeckue maTtepuanbol,
onpepensowme npoueaypbl OLeHMBaHMA 3HAHUW, YMEHUN, HABbIKOB
u (unun) onbiTa AeATENbHOCTMH,
XapakTepu3ylLmx atanbl hopMUpoBaHUA KOMNETEHLUN

Mpoueaypbl OLEHMBAHUSA B XOA4€ U3YYEeHUS ANCLMMINHBI 3HAHUW, YMEHUIA N HABbLIKOB,
XapakTepuayoLmx atanbl POpMUPOBaAHUS KOMMETEHLUNIN, pernameHTUpYTCS NONOXEHUAMU:

- M BI'YUT 2.4.03 lNMonoxeHne 0 KypCoBbIX 3K3aMeHax 1 3a4eTax;

- M BIr'YWUT 4.1.02 lNonoxeHne 0 penTUHIoBOW OLleHKE TeKyLLe ycrneBaemMocTu, a
TaKkKe METOANYECKMMMU YKa3aHUAMM.

TecTOBbIE 3a0aHUSA

Kputepun n wikans! OUEeHKK:

- OLEHKa «OTMIMYHO» BbICTaBMnsieTcss obyyaroemMycs, ecrnv OH NMpaBUNIbHO OTBETUST Ha
85-100 % BonpocoB TecTa;

- OLlEHKa «XOpOLLO» BbICTaBnsieTca obyyaroLemMycs, ecrnv OH NpaBuibHO OoTBETUN Ha 70-
84,99 % Bonpocos TecTa;

- OLEHKa «yaOBMeTBOPUTENbHO» BbICTaBMsieTCs obyyaroemMycs, ecnm OH OTBEeTUS Ha
49,99-69,99 % BONpOCOB TECTA;

- OLleHKa «HeyaoBMeTBOPUTENbHO» BbICTaBNAETCA 00yyaroLemMycs, eCnm OH OTBETUI Ha
0-49,98 % BonpocoB TecTa.

Tekywme onpocol Ha nabopaTopHbIx paboTax

Kputepun n wkanbl OLEHKN:

- OLlEHKa «OTIIMYHOY» BbICTaBMsieTCA 00y4aroLleMycsl, eCriv OH OTBETUI Ha BCE BOMPOChHI U
ponyctun He 6onee 1 ownbkM B OTBETE;

- OL|eHKa «XOpOoLLOY, ecrnn obyyarLwminca oTBETUIT Ha BCe BOMPOCHI U gonyctun 6onee 1
OLUNOKK, HO MeHee 3 OLLINDOK;

- OLleHKa «yAOBMETBOPUTENBbHO», €CIM 00Yy4alLNNCA OTBETUI HE Ha BCE BOMNPOCHI, HO B
TeX, Ha KOTopble Aan OTBET He AOMYCTUN OLIMNOKMK;

- OL€eHKa «HeyOoBNeTBOpPUTENbHOY», ecrnv oby4darowminca OTBETUIT HE Ha BCE BOMPOCHI,
ponyctun 6onee 5 ownboK.

JK3ameH

Kputepun n wikanbl OUEHKN:

- OUeHKa «OTMIMYHO» BbICTaBnseTcsa obyyarolemMycs, NpOosiBUBLLEMY BCECTOPOHHME U
rnybokme  3HaHMA  MpPOrpaMMHOrO  maTtepuana W OONOMHUTENbHOW  nUTepatypbl,
oOHapyxuBLlEMY TBOpPYECKME CMOCOOHOCTM B MOHUMAaHWUW, W3SIOXKEHUN U MPAKTUYECKOM
NCcrnonb30BaHUM MaTepuana;

- OLUEHKa «XOpOoLlO» BbICTABMsETCA obyyalolemycs, NposiBUBLLEMY MOfIHOE 3HaHue
nporpaMMHOro  Martepuarna, OCBOMBLUEMY OCHOBHYK pPEKOMEHOOBaHHYO  nuTepartypy,
oOHapyxuBLleMYy CTabOWMbHbIA XapakTep 3HaHMM W YMEHUA U CNOCOBHOMY K  UX
CaMOCTOATENBHOMY MPUMEHEHUIO W OOHOBNEHWIO B Xxode nocnegywowero obydeHus wn
NPaKkTU4YECKON OeATeNnbHOCTY;

- OLEeHKa «ydoBeTBOPUTENbHO» BbiCTaBNAeTcs obyvatolemMycs, NposiBUBLLEMY 3HAHUSA
OCHOBHOIO NPOrpamMmMHOro matepmana B oobeme, HeobxogumMom Ans nocnegyrowiero oby4eHus
N nNpeacTosiwen npakTU4eckon AeATerNlbHOCTUM, 3HAaKOMOMY C OCHOBHOW peKOMeHOOBaHHOW
nuTepaTtypon, LONyCcTMBLUEMY HETOYHOCTM B OTBETe Ha 3kK3ameHe, HO obnagatowemy
HeO6XOAMMbBIMWN 3HAHUAMU U YMEHUAMMU AN UX YCTPAHEHUSA NpU KOPPEKTUPOBKE CO CTOPOHDI
3K3ameHaTopa;



- OUEeHKa «HeyooBNeTBOPUTENbHO» CTaBMTCA oOydaloliemMycsi, OOHapyXuBLLUEMY
CyLLEeCTBEHHble MNpobenbl B 3HaHUM OCHOBHOrO MPOrpaMMHOrO Matepuana, [OonyCTUMBLUEMY
npUHUMNMarnbHble OWNGKM NpU NPUMEHEHUN TEOPETUYECKUX 3HAHWIN, KOTOpble He MO3BOMSOT
eMy MpoAoSPKUTL OOydYeHMe WM  NPUCTYNUTb K NpakTUYeckon aesitenbHocTM 6e3
[AOMNONMHUTENBHON NOATOTOBKM MO AAHHOW OUCLMNIIVHE.

Mo utoram wmsydeHUs AUCUUNINHBLI 32 CEMECTP BbICTaBNAETCA CpeaHeB3BeLleHHas
OLleHKa C y4eTOM PEeUTMHIOBOW CUCTEMbI OLEeHMBaHUA. B penTuHroBon cucteme oLeHMBaeTCs
paboTta oby4atouierocss Ha nabopaTopHbIX M NPaKTUYECKMX 3aHATUSAX, a TaKkke pesynbTaThbl
TeCTUpoBaHUS. 3aTeM paccuynTbIiBaeTCs cpegHeapmudmeTnyeckas oLeHkKa.



OnucaHue nokasarenen u KputepueB oueHNBaHUA KOMMNeTeHUUN Ha Pa3fNYyHbIX 3Tanax ux (*)OpMI/IpOBaHVIFI, onuncaHue
LIKan oueHnBaHUA AnNs Kaxaoro pesynbTtaTta oqueva no AVICLI,VII'IHVIHe/npaKTVIKe

OK-7- cnocoGHOCTb K caMoopraHm3aLumn 1 camoobpa3oBaHuUIo

Pesynbtatbl 06y4eHUs no atanam Mpeamer [MokasaTenb Kputepum oueHnBaHus Lkana oueHnBaHus
dopMUpOBaHUSA KOMMETEHLINN OLIEHKM oLeHuBaHuA chopmmpoBaHHOCTH Akasiemuueckas oueHka | YpoBeHb  0CBOeHuA
(I'IpO,D,yKT VN KOMI'IGTGHLI,I/IVI unu 6annbl KomMneTeHuunn
npovecc)
3HATDb: Haubonee BaxHble aTanbl Ok3ameH YCTHbIN OTBET obyvarolimnca oTBeTun Ha Bce OtnnyHo /5 OcBoeHa
pas3BUTUSA N OTKPbLITUA €CTECTBO3HAHUS, BOMpPOCLI M AonycTun He Gonee 1 (MOBbILLEHHDIN)
onpegensioLie popMUpoBaHme OwwbkM B OTBETE,
COBPEMEHHOro Hay4yHoro
OTBETWI Ha BCE BOMPOCHI U Xopowio/4 OcBoeHa
MWPOBO33pPEHNA ponyctun 6onee 1 owmbkn, HO (NOBBILLEHHbI)
MeHee 3 oLmnboK;
OTBETWI HE Ha BCe BONPOCHI, HO B YpoBneTBopuTENsHO/3 OcBoeHa
TeX, Ha KOTopble Aan OTBET He (683OBbll7|)
aonycTtun owmnbku;
OTBETWSI He Ha Bce Borpockl, | HeynoenetBopuTenbHo/2 | He ocBoeHa
ponyctun 6onee 5 owmnbok. (HepgocTaTOYHbLIN)
YMETb: paccmaTpuBaTb MpoLEcChl, | TeCTbl TecTtupoBaHue npaBunbHO oTBeTMN Ha 85-100 % OTnuyHo /5 OcBoeHa
npoucxogswine B npupode, Hayke W BOMPOCOB TecTa; (NOBbILLEHHIN)
obuwecteBe B paMkax  CUCTEMHOro
noaxoa, KOHLUENUUA camoopraHusaumm npasunbHO oteeTun Ha 70-84,99 % XopoLwo/4 OcBoeHa
1 aBonoumu; BOMpOCOB TecTa; (NOBbLILLEHHBIN)
oTBeTUN Ha  49,99-69,99 % YnoBneTBopuTensHo/3 OcBoeHa
BOMPOCOB TECTA; (6a30Bbilit)
otBetun Ha 0-49,98 % BonpocoB | HeypooBnetBoputensHo/2 | He ocBoeHa
TecTa. (HegocTaTOYHbIN)
JTabopaTopHble YCTHbI OTBET obyvarommncs oTBeTUl Ha Bce OTnuyHo/5 OcBoeHa
paboTbi BOMPOCHI M Aonyctun He 6onee 1 (noBbILLIEHHbIN)
owmnbkn B oTBETE,
OTBETWUI HA BCE BOMPOCHI 1 XopoLwuo/4 OcBoeHa

ponyctun 6onee 1 ownbkK, HO
MeHee 3 oLnbOoK;

(NOBbLILIEHHBIN)




OTBETWUI1 HE Ha BCE BOMNPOCHI, HO B

YposneTsopuTenbHO/3

OcBoeHa

TeX, Ha KoTopble Jan OTBET He (6a30Bblit)
[onycTun ownbku;
OTBETMNT He Ha BCe Bonpockl, | HeynosnetBoputenbHo/2 | He ocBoeHa

gonyctun 6onee 5 ownbok.

(HepgocTaTOYHbBIN)

BJIAOETb: HaBbikamM U npuemammu
0600LLeHnn, pacCMOTPEHNS SBMNEHUIA B
UX  B3aUMHOW  CBS3W, MeToaamu
OeAYKLMN N MHOYKUNN.

Ok3ameH

YCTHbIN OTBET

obyvyaloLwmncs oTBeTMn Ha Bce OTnuyHo/5 OcBoeHa
BOMpocbl U gonyctun He Gonee 1 (NOBBILLIEHHbII)
owmnbkn B oTBETE

OTBETWI Ha BCE BOMPOChHI U Xopouuo/4 OcBoeHa
ponyctun 6onee 1 owmbkn, HO (NOBBILLIEHHbII)
MeHee 3 oLmnboK;

OTBETUIT HE Ha BCE BOMPOChHI, HO B YaoeneTBoputenbHo/3 OcBoeHa

Tex, Ha KoTopble Jan OTBET He (6a30BbIi1)
aonycTtun owmnbku;

OTBETMIT He Ha BCe Bonpockl, | HeynosnetBoputenbHo/2 | He ocBoeHa

ponyctun 6onee 5 owmnbok.

(HepgocTaTOYHbLIN)
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