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1. ey 1 3aa4m yaeOHOH JHCHHILIHHbI,

Nucnunnuna «®u3Kkay SBISETCS OJHOM H3 OCHOBHBIX (YHIaMEHTANBHBIX yJEOHBIX
mucuunmaH. OnHa  ofecreuWBaeT IMOATOTOBKY K  YCHEIIHOMY  OCBOSHHIO  JIMCLUILIAH
€CTECTBEHHOHAYYHOIO H IIPOQECCHOHAIBLHOTO ITHKIIOB, COCTAaBISIET OCHOBY TEOPETHYECKOH
HOATOTOBKM  0OakalaBpoB, OOECHEUYMBAIOMIYI0 BO3MOXKHOCTH HCIIONB30BAaHHSA — (QH3MYECKHX
[IPUHIUIIOB B KOHKPETHEIX 00/1aCTAX TEXHUKH.

Ienamu ocBoerns yueOHOM TUCIUIIMHE] «DH3HKA» ABISFOTCS:

CO3JAHHE OCHOB HEOOXOIMMOM TEOPETHYECKOH MOArOTOBKH 10 (H3HKE, MO3BOJAIOIIMX B
JaNpHEHIIeM pemaTh KOHKPETHbIE HEHIKCHEDHBIC 3aladd, a TaKKe IPHOOpETCHHE HABLIKOB
HCIIONB30BaHMs PA3THYHEIX METOIHK (DH3MYECKUX U3MEPEHHH H METONOB (QH3HUECKOIrO aHamr3a K
PEIIEHHIO KOHKPETHBIX TEXHUUECKHX IIPOOIIEM.

JIJIsl IOCTHOKEHUS TAHHOM 1[eTi OBbUIH IIOCTaBIIEHE] 3a0aui:
e OCBOEHHME 3HAHMH O (yHIAMEHTANBHBIX (H3MYECKHX 3aKOHAX W TPHHIMIIAX,

JeXAMUX B OCHOBE COBpEMEHHOM (U3MUecKodl KapTWHBI MHpa; HamOOIee BaKHBIX
OTKPBITHAX B 00JacT (QH3UKH, OKA3aBIIHX ONPEIENIOMEe BIMIHAE HA Pa3BUTHE TEXHUKH
¥ TEXHOJIOTHH; METOIaX HAYYHOTO 103HAHHUS IIPUPO/IBI,

e OBJIAZE€HHE YMEHUSIMH TIPOBOIWTH HaAOMIOJEHHs, IUIAHMPOBATH K  BBINOITHSITH
SKCIIEPUMEHTBI, BBIIBUTATh THIIOTE3B! M CTPOMTEL MOJEIH, IPHMEHATH MOTyYeHHbIC 3HAaHUA
o ¢uzuke Wi 00BsSCHEHHs pasHO0OpasHhIX (HU3HYECKMX ABICHHA M CBOMCTB BEINECTB;
NPaKTHYCCKH  WCIONB30BaTh  (DM3MUYeCKHe  3HAHMs,  OLEHHBAaTh  JTOCTOBEPHOCTE
€CTECTBEHHOHAYYHOU UH(pOPMAIiH;

e Da3sBUTHE [I03HABATENBHEIX HHTEPECOB, HHTEIUIEKTYalbHBIX W  TBOPYECKHX
criocobHOCTEH B Iponecce NpuoOpeTeHus 3HAHUK M YMEHHH 10 (QU3HKE C HCMOIB30BAaHHEM
pa3THYHBIX HCTOYHMKOB HHOOPMAIIHH U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOIOTH;

e BOCIIHTaHHE YGG}K,HCHHOCTH B BO3MOHOCTH TIIO3HaHHMI 34KOHOB IIPHPOJIEIL,
HCTIOJIB30BaHUS JIOCTHIKEHUN (I)HBHKI'I Ha Onaro PasBHUTHA YEeJIOBEUECKOH IIMBHIIH3AIHUH;
HGOGXOIE[’IMOCTI/I COTPYOHHYECCTBA B IIpOIecce COBMCCTHOI'O  BBIIIOJIHCHHA 3anad,
YBaXHUTCJIBFHOITO OTHOINEHHA K MHCHHIO OIIIIOHEHTa IIPH OGCY}K,IIGHHH HpO6HCM
€CTeCTBCHHOHAY4YHOTO COZEpKaHHsA; TOTOBHOCTH K MOpEJIbHO-BTK‘iCCKOfI OIICHKE
HUCITOJIB30BaHHA HaYIHBIX IOCTHXEHHUM, YYBCTBA OTBETCTBCHHOCTH 34 3aIlllUTY OKPYH{aIOIIIeﬁ
CpPEIbI;

e HCIIONB30BAaHME NPUOOPETEHHBIX 3HAHWM W YMEHHHM AT PEHICHHS IPAaKTHYECKHX
3ama4  [OBCEJHEBHOM ku3HH, oOecmeueHust O€30IaCHOCTH COOCTBEHHOH  JKM3HH,
PAaIMOHATIEHOTO TIPHPOIONONB30BAHMS M OXPaHbl OKPYKAIOMEH Cpezbl, BO3MOXHOCThH
IpPHMEHEHHS 3HaHMM [OpH  peEIIeHHH 3a7ad, BO3HMKAIONIMX B  IOCIEIYIOMEH
IpoheCcCHOHATBHON NeATeIbHOCTH.



2. MecTo qucuMiingsl B crpykrype OIL

Nucnumouna «@Pusmka» BXoguT B 0a30BYH0 dYacTh 0OJoKa JWUCIMIUIMH TIOATOTOBKH
HaxanaBpa 1o HanpasjieHHIO « ToBapoBeACHHE Y.

Kypc «®usuka» sBifeTcs COCTaBHON dacTbio (yHIaMEHTambHOM (H3MKO-MaTeMaTHIECKOH
MOATOTOBKH, HEOOXOMMMOM It ycmemHoH paboTel MHXKeHepa moboro npodmis. HMiydenue
JIUCIMILTAHE! 6asHpyeTes Ha 3HAHUIX, TIOTYYEHHEBIX IIPH OCBOSHHH (QU3MKH B CPEHEH IIKOJIE,

Hucnumumara «@u3HKa» HMEeT JIOTHYECKHE H COAEPKaTEIbHO-METOMUYECKHE CBS3H C
TaKUMH TUCHHIUIMHAME KaK MaTeMaTHKa, MHGOpMATHKA, XUMH, 3KOJIOTHS U SBIASTCS IEPBOH
CTYIIEHBIO H3YUeHHs HEKOTOPEIX 00menpodeccHOHaTbHBIX JUCIUIIIMH: TEOPETHYECKasi MEXaHUKa,
JJIEKTPOTEXHUKA U JIEKTPOHHUKA U JIp.

B pe3synbeTate 0cBOEHHMs JUCLIUILUTMHEl OaKanaBp J0DKEH:

3HATH: OCHOBHEBIE (GHM3MHUYECKHE SIBICHHA M OCHOBHEIC 3aKOHBI (HM3MKM; TPaHHIBl HX
IPUMEHUMOCTH, IPHMEHEHHE 3aKOHOB B BAKHCHINUX IPAKTHYCCKHX NPUIIOKEHHSX; OCHOBHBIC
(usryecKre BeTHUMHEI B QU3HYESCKHE KOHCTAHTHI, UX OIpe/IeTIeHHE, CMBICTI, CIIOCOOR! M €JMHUIIbI
uX H3MepeHus; QyHIaMeHTalbHble QU3UIECKHE OIBITHL X MX POJb B PA3BUTHH HAYKH; Ha3HAYCHUC
U IPHHIMITE IeHCTBHEA BAKHEHIINX QU3HUECKHX TPUOOPOB.

yMeTh: yKa3aTh, KakWe 3aKOHBI ONHCHIBAIOT JAHHOE sBJIEHHE MM 3(QeKT; 3anuchBaTh
ypaBHeHus [1s Gpu3ndeckux BemunH B cucTeMe CH; HCTONKOBBIBATE CMBICH (PH3HYECKUX BETHYHH
M TIOHSTHI; 00BSICHUTh OCHOBHBIE HABIIOTAaEMBIC IIPHPOIHEIE H TEXHOTCHHbIE SBICHHUS B Q) (QEKTs
¢ mosunud (yHIAMEHTANBHBIX (H3MYECKMX BiaumMozeicTBui; paboTate ¢ mpubopaMu u
o0opymoBaHWeM B COBPEMEHHOH (u3ndeckol abopaTophM; MHTEPIPETHPOBATH PE3YIBTATEI U
JIeNIaTh BEHIBOJBI, HCIONB30BATH METOMBI (M3UIECKOTO MOAEIHPOBAHUA, INPUMEHATE METOJBI
(H3HKO-MaTEMATHYECKOT0 aHAIM3a K PEIIEHHIO KOHKPETHAIX €CTECTBEHHOHAYYHBIX M TEXHHYECKUX
npobiuem.

BJIA/I€Th: HABBIKAME HCIIOTH30BAHMS OCHOBHBIX O0INE(H3HIECKHX 3aKOHOB ¥ IIPHHIIMIIOB B
BKHEHIIMX I[PAKTUYICCKAX IPUIOKEHHAX; OCHOBHBEIMH METOJAMH (DH3HKO-MaTeMaTHYECKOro
aHanW3a JUId DPEIIEHHs eCTeCTBEHHOHAYYHBIX 3a7ad; NpHeMaMy IPaBHIIBHOH JKCILTyaTalliy
OCHOBHBIX IIpHOOpPOB H 00OpY/IOBaHHWS COBpeMEHHOH (u3uyeckod nabopaTopuu; METOJaMU
00pa0oTKH ¥ MHTEPIPETHPOBAHMSA PE3YILTATOB OSKCIEPHUMEHTA; [PHEMaMH HCIIOTB30BAHHA
MEeTOJ0B (PH3UUECKOTI0 MOJIEIMPOBAHUS B IPOU3BOJACTBEHHOM IIPAKTHKE.

Jucimmmina «@u3ukay u3y4aeTcs IOCPEACTBOM JIEKIIHH, BCE pas/Ielibl IIPOrpaMMBI
3aKperuIsoTes PAKTHYECKHUMH 3aHATHSIMH, J1a00PaTOPHBEIMH paboTaMH, BEITIOJHEHHEM KOHTPOJBHEIX
pabot, caMmocTosITenbHOHpaboTOHHA [yueOHO HMHAYYHOHIIMTEpAaTy pOHH3aBePIIAETCAIKIAMEHOM.

3. Hepe‘leHb IVIAHHPYEMBIX pe3yabTaToB oﬁyqemm H BOCITHTAHHA IO JHCHHIIIHHE
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH O0CBOCHHH Uﬁpa?-OBaTe.Tll:HOﬁ nporpamMMel.
HJIaHpreMBIG PE3YIBTATBI OCBOCHHA 00pazoBaTenbHOR IporpaMMEL
Hpouecc H3Yy4YCHHUA JUCITHIIITHHEI «DuznKa HalrpaBJieH Ha (bOpMHpOBaHHG CICOYIOIMHAX

obmenpodeccHoOHATEHBIX H NPOGECCHOHATBHBIX KOMITCTCHITHI:

- CHOCOOEeH NPUMEHAMb eCHEeCHIEeHHOHAYYHbIE U IKOHOMUHECKUE 3HAHUA NPU PelieHuu
npogeccuonanbhbvix 3aday 6 obnacmu mosaposedenun; (OIIK-1);

[Tnanupyemblie pe3yIbTaThl 0CBOSHHS 00pa3oBaTeqbHOH IPOrpaMMbl

B pesynbpTare u3ydeHus JUCLHUILIUHEL CTYICHT JODKEH
3HATH: CYMIHOCTD U 3HaYCHHE caMo00pa3oBaHusa; HHGOPMAIIHIO O HEJABHO OTKPBITEIX (GH3MIECKUX
SIBJIEHUSX ¥ HOBBIX M300pEeTeHHUX; OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILIHH B
PO ECCHOHATBHOR JIESITEBHOCTH; IIPHKIIATHOE 3HAaUeHHE BaXKHEHINX JOCTHKEHHH B 00/1aCTH
(hH3MKH, COBpEMEHHBIE 00pa3oBaTebHbIe H HHPOPMAHOHHBIE TEXHOIOTHH;
YMeTn: caMOpa3BUBAThCS, TOBEIIATE CBOK KBATH(UKAIHIO ¥ MaCTEPCTBO; aHATM3HPOBATH
HOMYJISAPHYIO HHOOPMALHIO 0 HEIaBHO OTKPHITHIX GH3HUECKHX SBJIECHHSIX H HOBBIX H300PETEHHUAX;




0OBSICHATS NPUKIANHOE 3HAYEHHE BKHEHIINX JOCTHKEHHH B 001aCTH (U3UKH; HCIIOB30BATE
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JHUCIHUILTHH B IPO(ECCHOHATBHON JIEATEIHOCTH, BECTH
TOUCK HH(OPMAIIMH B ceTH VIHTEpHET;

Bi1ageTn: HaBBIKAMH CAMOCTOSTENBHOM paboThl; OCHOBHBEIME METOaMH MONYUeHHs HH(POPMALIHK
T10 BOITPOCAM COBPEMEHHON (HM3HKH; HAaBbIKaMK 0000meH s HHPOPMAIXAH 110 BOIIPOCaM
COBpPeMeHHOH DH3MKH; METOIAMH aHaIH3a 3HAUCHHS BAKHEHITIX NOCTIKEHUH B 001acTH QH3HKH,

HaBbIKaMH HCIIOJIE30BAHHMA HHCI)OpMaHI/IH, HOHY‘IGHHOﬁ H3 CETH I/IHTepHGT.

4, O6beM JHCUMILUIHHLI H BHAbI y4e0HOo#H padoTbl. O0masa TpyA10eMKOCTD JIHCIHIIIHHBI
4.1. O6beM JUCIUIIIHHEL ¥ BHALI y4eOHO# paboTsl o 04HOH hopMme 00ydeHH s .

O61mas TpyI0EMKOCTh JUCIIAILIMHEBL COCTABIAET 5 3a4eTHBIX enunuIl (180 yacos).

Bujx y4ebHoii paboThI Beero CeMecTpsl
4acoB/3. e. 1 2

KonrakTHEIe 9achl (Bcero) 85,6/2,38 34,25/0,95 | 51,35/1,43
B ToMm wmce:
Jexuuu (JI) 34/0,94 17/0,47 17/0,47
IIpaktuueckue 3apsaTus (113) 17/0,47 17/0,47
Cemunaps! (C)
Jlabopatopssie pabotsl (JIP) 34/0,94 34/0,94
KonrtakTHas paboTa B epHo aTTecTaluy 0,35/0,01 0,35/0,01
(KPAT)
CamocrosiTensHas pabora moxn pykosozactsoM | 0,25/0,01 0,25/0,01

npenoxasaresst (CPII)

CamocrosTeabHas pabora (CP) (scero) 41,8/1,16 37,75/1,05 | 20/0,56

M3yueHne TeOpETHYECKOr0 MaTepHaa 28/0,78 18/0,5 10/0,28
IToaroroBka K j7a00paTOpHEIM paboTam 10/0,28 10/0,28
[TonroToBKa K KOHTPOJILHEIM paboTaM H 19.75/0,55 19,75/0,55
TECTHPOBAHHIO

KonTpoas (Bcero) 35,65/0,99 35,65/0,99
dopma IPOMEKYTOUHOH aTTeCTAIHH: 3a4eT 9K3aMeH

(3a4eT, IK3aMeH)

180/5 72/2 108/3
O6mast Tpya10eMKOCTh (4achl/3. e.)

4.2. O6beM NUCUMIIIMHE] ¥ BH/IBI y9eOHOH paboThl 0 3a0uHOH GopMme 00ydIeHHS.

O61mas TpyI0eMKOCTb JUCIHILIHHE COCTABIIACT 5 3aueTHBIX equHull (180 gacos).

Buna yue6Hoii padoTsl Beero CeMecTphI
9acoB/3. 2 3
€

KonTakTHbIe 9ackl (Bcero) 40,6/1,13 20,25/0,56 | 20,35/0,57




B ToMm umcie:

Jlexmuum (JI) 16/0,44 8/0,22 8/0,22
[Mpaxtrueckue 3ausaTus (113) 12/0,33 12/0,33

Cemunaps! (C)

JlabopatopHsie pabots! (JIP) 12/0,33 12/0,33
KonrtakrHast paboTa B Iepuo/] aTTeCTallul 0,35/0,01 0,25/0,01 0,35/0,01
(KPAT)

CamocrosTensaas pabota nox

pykxoBozcTBoM npenoaasarens (CPII)

CamocrositenpHas padora (CP) (Bcero) 127/3,53 48/1,33 79/2,19
B toMm gucre:

PacueTHO-rpadmdaeckue paboTel

Pedepar

Kontponsnas pabora 12/0,33 12/0,33

CocraBneHne mIaHa-KoHCIeKTa 52/1,44 12/0,33 40/1,11
H3ydeHue TEOpeTHYECKOr0 MaTepuaia 42/1,17 12/0,33 30/0,83
IToaroroska k mabopaTopHEM paboTam 21/0,58 12/0,33 9/0,25
KouTpoJs (Bcero) 12,4/0,34 | 3,75/0,1 8,65/0,24
dopma IPOMEKYTOUHOH aTTeCTalHH: 3a4er 9K3aMeH
(3aueT, 3K3aMeH)

O6mas TPYI0eMKOCTh (dachl/3. €.) 180/5 72/2 108/3

5. CTpykrypa H cogep/kaHHe JIHCUHILTHHBI
5.1. CTpykTypa ¥ cofepkanue y4eOHOH M BOCIMTATELHON MEeATEIBHOCTH UL pealu3aliy

THCIAIUTAHBI U1 O9HOH GOopMEI 00yUeHH s

Buyisr yue6HOM B BOCIHMTATENBHOM Dopmel
B ab0THI, BKIIFOYASA CaMOCTOSTENb TRV
= P ’ HYIO!  xomtpons
3 paboTy H TPYyLOEMKOCTh YCIIEBAEMOCTH
Nem § (B gacax) (no neoensm
. Paznen muciunimHe! = cemecmpa)
g( E . f<E = g N dopma
s = | B = - E | & |mpomexyrouno
© & = z i aTTecTanuu
~ (no cemecmpam)
CeMecTp
e 1 1 Jlexuus - Oecena
COBPEMEHHOM MHpE
®du3uUecKue OCHOBBI TectupoBanue.
MEXaHHUKH. Pemenue 3amad.
Tema: kuHEMaTHKA 3amura
MaTepHATbHOH TOUKH. 1-2 2 2 4 |maboparopHOi
paboTEL
DU3HIECKUE OCHOBBI TecrupoBanme.
MEXaHHKH 3-4 2 2 5 |Pemenue 3agady.




Tema: jJuHaAMHKA

3ammmTa

MaTepHaATbHOH TOUKH, nabopaToOpHOH
3aKOHBl  COXpaHEHHS paboThL
MEXaHUKH.

4. |Du3HUECKIE OCHOBBI Y-

" |MexanuKw. o .
5 |nmabopaTopHOH
Tema: MexaHuKa TBepHoro | 5-6 2 2
paboTEI.
Tela.

5. |DPHU3HYECKHE OCHOBEI Pemenue 3anad.
MEXaHUKH. 5 3amura
Tema: 371eMeHTEI 7-8 2 2 nmabopaTopHOH
MEXaHHKH XKHIKOCTEH. paboThlL.

6. |PU3HUYECKHE OCHOBEL KonTposbHas
MEXaHUKH. paboTa.

Tema: BHGMEHTLI 9-10 2 ) 3,75 Penenwne 3amay.

CHEeIUATHHON TEOPHH 3amuTa

OTHOCHTEIILHOCTH. nabopaTopHOH
paboTEHL

7. |MomekyisipHast pusuKa 1
TEPMOIHHAMHUKA. Pemenue 3anauy.
Tema: OCHOBHEIE 5 3amuTa
TIpEeaCTaBIEHUS 11-12 | 2 2 nabopaTopHO#
MOJIEKYJIIPHO- paboTeL
KMHETHYIECKOH TEOPHH.

g |MomekymsipHas pusuKa 1 TectupoBanue,
TEepPMOIMHAMHUKA. pelreHue 3a1ad.
Tema: OCHOBBI 13-14| 2 2 5 |3amura
TePMOIMHAMUKH. nabopaTopHOH

pabOoTEL.

9. |MonexymsapHas husuKa | 5 Pemenwue 3ana4.
TEPMOIHHAMHUKA. 3amuTa
Tema: peabHBIE rasel, 15171 2 3 nmabopaTopHOH
JKAIKOCTH ¥ TBEP/IBIE TEJIA. paboTHL

10. |IIpoMexyTouHas 17 17 17 0.25 37,75 3ader B yCTHOHR
aTTeCcTalMsl dopme

2CEeMECTp

11. | DexTpidecTBo. TecTupoBanue.
Tema: ayeKTpoCTATHKA. Pemenue 3amay.

1-2 2 2 |3amwura
71abopaToOpHBIX
paboT.

12, | DMEKTpHIECTBO. KonTtposbnas
Tema: mocTOSHHBIH pabora.
INEKTPUIECKHUI TOK. TecTupoBanue.

3-4 2 2 |Pemenue 3a1a4.
3amura
1ab0opaTOPHEBIX
pabor.

13. [MarseTuzm. Pemenwne 3amaw.
Tema: MarHWTHOE IOJE. 3amura

5-6 2 4 2 |mabopaTopHBIX
paboT.

14. |MarseTH3M. Pemenwne 3amay.
Tema: smexTpomarautHas | 7-8 2 3  |3amura




nabopaToOpHBIX

HHTYKIAS..
pabor.

15. | Konebanus ¥ BOIHEL Tectuposanue.
Tema: MexaHMUECKHE Pentenue 3anau.
KoebaHus. Ypyrue 9-10 5 4 7 3amura
BOJTHEL 1abopaTOPHBIX

pabor.

16. |Konebanus u Bomusl. Tema: Tectuposanue.
9JIEKTPOMAarHUTHBIE Pemenwe 3anau.
KoJeOaHus. 3amura

11-12 | 2 4 3 |mabopaTOpHBIX
pabor.

17. |Onuka. 3amura
Tema: 3neMeHTHI 4 nabopaTopHBIX

" 3
reOMEeTPHYECKON ONTHKH 13-14 paborT.

18. |OnrTuka. TectupoBanue.
Tema: untepdepeHnns Pemenue 3anau.
cBeTa, U paKius cBeTa, 15-16 | 2 4 2 |3ammTa
TIOJISIPH3AIIMA CBETA. n1abopaTOPHBIX

paboT.

19. |KBanToBas pusmKa. Pemenmne 3amay.
Tema: xBaHTOBas 3amurta
TIPUPOIA U3ITYYECHHUS. 17 1 4 1 |naboparopHBIX
(hH3HKa aTOMHOIO SJIpa. paboT.

23. |IIpomexyTouHas 17 34 035 36,65 20 BKBRMVGH B
aTTecTallysl. yCTHOH (opMme.
HUTOT O: 34 17 | 34 |0,35/0,25|36,65|57,75 180

5.2. CTpykTypa U cojepxanue y4eOHOH 1 BOCOHTATEILHOM IEATEIEHOCTH I peaTH3alii
JUCITATIIHEI TS 3a049HOR (OPMEI 00ydeHHS

Bubl yueOHOM U BOCTTHTATENEHON paboThl, BKIFOYAL
CaMOCTOSTENIEHYIO PaboTy B TPYIOEMKOCTE
Ne (B gacax)
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5.4. HpaKTH‘IeCKHG H CEMHUHApPCKHE 3aHATHA, HX HAUMECHOBAHHE, COACPXaHHE K 00BeM B "acax

No Ne pasnena mucrmpmnueel | HauMeHOBaHHE NPaKTHYECKUX H O6néM B yacax/
n/n CEMHHAPCKAX 3aHATHH TPYLOEMKOCTB B 3. €.
0O | 300
1 cemectp/ 2 ceMecTp
1. ®Ou3nyeckue 0CHOBBI [IpsMonmuHelHOE  paBHOMEPHOE  H 2/0,06 2/0,06
MEXaHHKH. paBHOIIEPEMEHHOE JIBHIKECHHE.
Tema: kuHEMaTHKa KpuposmHelHoe ABIDKEHHE.
MaTEpHAILHOM TOYKH. Bpamarenmsnoe — mgBmkenue.  Cease
YIUIOBBIX ¥ KHHEMATHYECKUX BEIMYHHL
2 Du3H9IECKHE OCHOBBI 3aKkoHBI HeroToHa. Nmrrynsc. 2/0,06 2/0,06
MEXaHHKH. Mexanuueckass ~ sHeprus.  Pabora.
.Tema: nuHampka MourHocTs. 3aK0H COXpaHEeHH SHEPTHH.
MaTepHaILHOHN TOUKH,
3aKOHEI ~ COXpaHEHHA
MEXaHUKH.
3 @u3HIEeCKUE OCHOBEI Mexanuka TBepmoro Tema. Mowment | 2/0,06 2/0,06
MEXaHHUKH. unepuun, Teopema llltelimepa. MomeHT
TeMma: MexaHuKa TBepaoro | cunbl. KuHeTH4ecKas 3HEprus BpalleHHS.
Tena. VpaBHeHHE [IHHAMHKH BpallaTeIbHOIO
JIBUKEHHS  TBepaoro Tena.  MoMeHT
UMIIYIIECA H 3aKOH €r0 COXPaHEeHHs.
4, Qu3nYeCcKHe OCHOBBI DJIeMEeHThI MeXaHHUKHA xuakoctH. | 2/0,06 2/0,06
MEXaHHKH. JlaBiieHHe B )KAAKOCTH U rase. YpaBHEHHE
Tema DneMeHTEI HEpaspeIBHOCTH. YpaBHeHHE beprymiu.
MEXaHHKH JKHJIKOCTH. Bs3KOCTS.
3. @u3uyecKe OCHOBEL [Tpuanun otHocuTensHoCTH. [Ipeobpazo- | 2/0,06 1/0,03
MEXaHHKH. Banus [amanes. [Toctynater CTO.
Tema: DneMeHTEl IIpeo6Gpazopanus Jloperna. OcHOBHOM
CIEIHATIEHON TEOPHH 3aKOH PEJISITUBUCTCKOM THHAMHKH.
OTHOCHTEILHOCTH.
6. MonexymspHas Gu3uKa ¥ | 3aKOHEI HIEAbHOIO ra3a i ypaBHEHHE 2/0,06 1/0,03
TePMOIMHAMHUKA. COCTOSIHHSL. BHYTpeHHsIsI 53Heprus H
Tema: oCHOBHEBIE paboTa paclIHpeHus ra3oB.
TIPEICTABIIEHUS
MOIIEKYJIPHO-
KHHETHYECKOH TEOpHH.
7 Monekynsapuas pusuka i | TermoemkocTs. KommdecTBO TEIUIOTHL 2/0,06 1/0,03
TEPMOAMHAMHUKA. KITJI TemmoBBIX H  XOJOJMIIBHBIX
Tema: OCHOBBI MarmmH. [leppoe  Havalo — TepPMOJMHA-
TEPMOTHHAMUKH. MHAKH. BTOpo# 3aK0H TepMOJIMHAMHKH.
DHTPONHS H €€ NTOBEJEHHE B PAa3HBIX
M30IIpoIeccax.
8. Monekynspaas Gusuka u | PeanbHble Tasbl, kuakoctd M Teepawle | 3/0,08 1/0,03
TEePMOTUHAMHKA. Tena, Da3oBBle TEpPEXOABI, JNEMEHTEI
Tema: peanbHBIE ra3ssl, HEpaBHOBECHOH TEPMOIMHAMUKH.
JKHUJIKOCTH U TBEPJIbIE Tela.
2 ceMecTtp/ 3 cemecTp
9, DIIEKTPHYIECTBO. 3akon KymoHa. DneKTprH4ecKkoe noie u
Tema : aneKTpoCTaTHKA. ero XapaKTepPUCTHKH. [Tpuanmn
cymeprio3uiaii. PaboTa 3MeKTpHIeCKUX
CHII




10. DIIEKTPUYECTBO. IToCcTOSIHHBIM ~ 3NMEKTPHYECKHH  TOK.

Tema: TOCTOSHHBIH 3akor Owma s ydacTKa  LElH.
ANEKTPHUYECKHH TOK. ConpoTHBICHHE IPOBOJIHUKOB, 3aK0H
Owma st mostHOM nenu. [IpaBuna
Kupxrodga.
11. | Marserusm. MarauTHoe II0JIe TOKa, €r0 HHAYKIHS H
Tema: MarHUTHOE IIOJE. HAIPSHKEHHOCTh. [IpHHINT Cynepno3u-

[[U¥ MAarHUTHBIX noJiei. Ilpumenenne
3akoHa buo-CaBapa-Jlannaca k pacyery
MarHMTHBIX ITOJIEH.

12. | MarseTusm. DneKTpOMarHuTHASI UHIYKIHA. JHEPTHI
Tema: 3neKTpOMATHUTHAS | MATHHTHOTO IOJIA. MarHHTHBIE CBOHCTBA
WHTy KIS, BEIIECTBA.

13. KoneGaHus ¥ BOIHEL MexaHnudecKue rapMOHHYECKHE
Tema: MexaHHYecKHe konebanusd, CrnoxeHne rapMOHHIECKHX
KoyieOaHus. koseOaHuH.

14. Konebanus 1 BOJHEL DnexTpOMarHuTHEIE KojleOaHus.
Tema: anexTpomMarsuTHble | [IepeMEHHBIA TOK.
KoNneOaHus.

15. | Konebanus 1 BOIHEL BosmHoBoii mporecc. YpaBHeHHe Oerymei
Tema: ymnpyrue BOIHEL BOJIHBL [TpUHIHUII CYyNIEPIIO3HIIHH.

HuTepdepennns BonH. Mmmynsc
3JIEKTPOMArHUTHOT'O MOJIS.

16. OnTHka. OcHOBHBIE 3aKOHBEI ONTHKH. TOHKHE
Tema: 3neMeHTEI JIUH3BL, HX XapaKTEPUCTHUKH.
reOMETPHYECKON ONTUKHA | DHEPreTHYECKHe BEJIMYHUHBI B

boToMeTpHH.

17. OnTuxa. Hutepbepenuns cera. Juppaxnus
Tema: Mutepdepenius cBeta. [longpu3aius cBera. 3aKoH
cBeTa, qubpakius ceeta, | Mamoca. [lucnepens. [[soiHoe
TIONIIPU3AIIHS CBETA. JIyderpeoMIeHHE.

18. | KeanroBas pusuxa. TennoBoe U3IyYeHHE H €70
Tema: KBanToBas npupoja | xapakrepucTuku. 3akonsl Kupxroda,
U3ITy4CHHS. Credana-bonpnmana, Buna.

®otosddexr. Teopus DifHmTelHA A1
doTtoaddexra. JlaBnenue ceera. Dddexr

Kowmnrona.

19. | KeanToBas Qusuka. KopmyckynsapHO-BOIHOBOH Jyaln3M
Tema: snemeHTBI CBOHCTB BermecTBa. BonHe! ne bpoitns.
KBaHTOBOH QHU3UKH CoorHolleHre HeONpeIeIeHHOCTEH.
aTOMOB, MOJIEKYT H
TBEPJIBIX TEIL.

20. AToMHAaA U ANepHas AtomHEIe aapa. ledekT Maccol.
¢u3nKa. DHeprus cBS3U Anep. PaguoakTUBHBIA
Tema: pu3ruka aTOMHOTO pacnang
anpa.

HUTOI'O: 17/0,47 12/0,33

5.5 JlaboparopHble 3aHATHA, WX HAUMEHOBaHHE U 00bEM B Hacax

O6neM B

Noem/m | Ne pasnmena MTMCIMIIIHHEL HaunmenoBanue nmabopaTopHEIX paboT gacax/TpyI0eMKOCTh
B3.€.




(010)]0) 300
1 cemectp/ 2 cemecTp
1. | Ousmgeckue OCHOBHI | M3yueHHe 3aBHCHMOCTH IIYTH H CKOPOCTH
MEXaHHKH. [IPY PABHOMEPHOM U PaBHOYCKOPEHHOM
JIBHDKEHUH.
2. | ®uzuyeckue ocHoBHI | 1.0mpeneneHue CKOPOCTH TIONIETA ITyJIH
MEXaHUKH. KHHEMATHYECKIM METOJIOM.
2. Ompenenenre CKOPOCTH TOJIETa YN
OaTTHCTHIECKHM METOZIOM.
(o BEIOOPY)
3. | ®Ousnyeckue ocHOBEI | 1. 3MeHeHue NOTEHIHAIBHOM |
MEXaHHKH. KHHETHYECKOM SHEPTHH aJaroLIero
mapuka.2,
2.VBenuueHHE BHYTPEHHEH SHEPIUH 3a CUET
MEXaHU4YEeCKOH IHEPTHH.
(110 BEIGOPY)
4. | duznueckue ocHOBEI | Ompeenenne CKOPOCTH MOJIETa YT
MEXaHHUKH. OaUTHCTHIECKAM METOLOM.
5. | dusmndeckue OCHOBBI | MOMEHT HHEPLIHH.
MEXaHUKH.
6. | MonexynsapHaas ¢pusuxa u | 1.Pacnpenenenne Makcsera.
TepMOIHHAMHKA. 2. Ilposepka 3axoHa boina-MapuorTa.
(o BEIOOPY)
7. | Monekynsapuas ¢usnka u | AnnadaTHIECKHH Tporecce.
TEPMOIMHAMHKA.
8. | Monexynsapuas usvka 1 | YpaBHeHHe COCTOsSHESA rasa Bax-zep-Baamsca
TEpPMOIHHAMHUKA.
2 cemecTp/3 ceMecTp
9. | DeKTpHYECTRO. Wccnenopanue snekrpocTaTaueckoro nosd. | 2/0,06 1/0,03
10. | DmexTpHYecTBO. DJIeKTpUYecKOoe MONe B INIOCKOM 1/0,03
KOHJICHCATOPE.
11. | DAEKTPHYECTBO. JIBHyKeHHE 3apsKEHHON YaCTHIIE B 1/0,03
SIIEKTPUYECKOM II0TIE.
12. | DIeKTpUIecTBO. DIEKTPHUECKOE I10JI€ TOUYEUHBIX 3apsA/I0B. 1/0,03
13. | DnexrpuyecTBo. ITenmy MOCTOSHHOTO TOKA. 2/0,06 1/0,03
14, | DnekTpUIecTBO. M3ydenne 3aBUCUMOCTH COIIPOTHBIIEHHS 1/0,03
[[POBOJIHHKA OT €r0 JJTHHEI METOIOM
aMIIepMeTpa U BOJIBTMETPA.
15. | DneKTpUIecTBO. W3yueHne 3aBUCUMOCTH COIIPOTHBIIEHHUSA 1/0,03
[IPOBOJTHHUKA OT €0 [UIMHEI C TOMOIIBIO
MocTa YUTCOHA.
16. | DneKTpHYIECTRO. CHATHE BOIBTaMIIEPHOH XapaKTepHCTHKH 2/0,06 1/0,03
JTHOJTA.
17. | MaraeTusm. MarguTHoe MoJje. 1/0,03
18. | MarreTu3M. DKCIIepUMEHTATEHOE OIPEIETICHAE CHIIBI 4/0,11 1/0,03
Awmmepa.
19. | MargeTusm. DeKTpoMarEMTHas HHIYKIIH. 1/0,03
20. | MarseTu3M. WMHEIyKnusa B IBHIKYIIEM IIPOBOIAIIEM 1/0,03
KOHTYPE.
21. | MarueTusm. 3aKoH 3JIeKTPOMarHUTHON HHAYKIIHU 2/0,06
@apaes.
22. | Marsetusm. M3mepeHne HHAYKTUBHOCTH KaTYIIKH. 2/0,06
23. | MarHeTusM. M3mepenne kodphHITHEHTA CAMOUHYKIIHH.




24. | Komebanus u BOIHBL 1.Mexanugeckue KoneGaHms. 4/0,11
2.MasTHHK C IEpEMEHHBIM g.
(o BEIOODY)
25. | Konebanus 1 BOTHBL 1.CBobomnble KonebaHus B KOHTYPE. 4/0,11
2.Bemyxnerasie konebanus BLS-koHTYype.
(o BEIOODY)
26. | Onruka. Onpenenenue paguyca KPUBH3HEI JIHH3EI C 2/0,06
nomoteio Koner HeroToHa.
27. | OnTHKa. 1.0Ompenesene ITHHEI CBETOBOH BOHBI C 2/0,06
HOMOIIBI0 THQPAKITMOHHON PEIIETKH.
2 JupaKiHOHHAs PeIIeTKa. 2/0,06
(o BEIOODY)
28. | OnTHKAa. KauecTBeHHBIH W IOJTyKa4eCTBEHHbIH 2/0,06
CIICKTPaIBHBINA aHaIH3.
29. | KBanTopas (pu3mKa. Addext Komnrona 2/0,06
HM3ydeHue 3aKOHOB BHEITHEr0 GoToaddexra.
30. | KBanroBas ¢pu3uka. OmpiTHAs poBepka 3akoHa Ctedana- 2/0,06
bonpumana
32. | SAnepuas pusuka. Snpa aToMOB.
CrexTp M3JIydeHHs aTOMapHOIo BOJOPOAa
HUTOTI'O: 34/0,94 12/0,33
5.7. CamocrosiTenbHad paboTa cTyIEHTOB
Copnepikanue # 00BeM CaMOCTOSITENIbHON paboTEI CTYACHTOB
Ne | Pasmensr i Tembsl | [lepeuens noMailiHuX 3aJaHui B OPYTHX Cpoxu O6reMm
n/m | paboueit BOIIPOCOB ISl CAMOCTOSTEIEHOTO BBIIOJTHE | YaCOB/TPYIOEMKOC
IIPOTrPaMMEI U3yICHUS HUS Th B 3.€.
CaMOCTOSATENBHOT
0 U3yYEHHUs
00 300
1 cemectp/ 2 cemecTp
L. OuznyecKue 1.CocraBienue ImIana-KOHCIIEKTA, 1-2 2/0,06 5/0,14
OCHOBBI HM3YUEHHE TEOPETHIECKOI0 MaTepHalla. HEIIeNH
mexauuku Tema: | 2.IToaroroka x JIP, obopmieHue oTueTa,
KHHEMAaTHKa [TOITOTOBKA K cJlade 0TUeTa B
MaTepHaTbHOH TeopeTHueckoi yactu 1o JIP.
TOYKH. 3.IToAroTOBKaK NPakTHYECKUM 3aHATHSAM,
perIeHue 33124 ¥ yIpaKHEHUH.
4 TToroToBKa K TECTHPOBAHHIO.
2. dusnueckue 1.CocraBienue mIaHa-KOHCIIEKTa, 3-4 2/0,06 6/0,17
OCHOBBI H3y4YEeHHE TEOPETHUECKOTO MaTepHara. HeJleIH
mexanukd Tema: | 2.IToarororka x JIP, opopmnenue oTyera,
JIAHAMHUKA TOJTOTOBKA K cllavye 0T4eTa i
MaTepHabHOH TeopeTHdeckoit vactu 1o JIP.
TOYKH, 3aKOHBI 3.IToAroToBKaK MPaKTUIECKUM 3aHATHSM,
COXpaHEeHHUs pellleHre 3a1ad i yIpaKkHeHUH.
MEXAHWUKH. 4 .1loaroToBKa K TECTHPOBAHHIO.
3. duznueckue 1. CocraBieHHe IIIaHa-KOHCIIEKTAa, 5-6 2/0,06 6/0,17
OCHOBEI M3ydeHHE TEOPETHYECKOT0 MaTepHara. HEJleNnH
Mexanaukd Tema: | 2.IToaroroska x JIP, opopmMiIeHue 0TYETA,
MeXaHHKa HOJTrOTOBKA K cllade 0TYETa H




TBEPAOTO TeopeTHdeckoi acty 1o JIP.
3.IToaroroBKak MpakTUIECKUM 3aHATHSM,
pelneHue 3a1a4 U ylpaKHEHHH.
IPOMEXXYTOYHOM aTTecTalluu.
duznyeckue 1.CocraBiieHHE IJIaHA-KOHCIIEKTa, 7- 3/0,08 6/0,17
OCHOBBI H3ydeHHe TEOPEeTHUECKOTO MaTepHaa. 8uenemn
MEXaHHKH. 2.Jloaroroska k JIP, obopmiieHue oT4eTa,
Tema: peaslbHBIC | TOATOTOBKA K ¢Jladye OTYECTA H
rasel, XKHIKOCTH B | TeOpeTH4YecKoH yacT o JIP.
TBEpIBIE TEIA. 3.IToAroToBKaK MPaKTHYECKUM 3aHATHAM,
peleHre 3a7a4 U yIpaKHEHHH.
dusnueckue 1.Cocrasnenue mIaHa-KOHCIIEKTA, 9-10 2,8/0,08 | 6/0,17
OCHOBBI H3YUEHHE TEOPETUYECKOT0 MaTepHaa. HEJEeNIH
MEXaHHMKH. 2Ilogroroska k JIP, opopmiienre oTyera,
Tema: DireMeHTBI | MOATOTOBKA K cAade oT4eTa H
CHEIHATBHOR TeopeTHuecKoi yacty mo JIP.
TEOPHH 3.IToAroTOBKAK MPAKTHIECKHM 3aHATHSIM,
OTHOCHTEJIBHOCTH | pellleHHe 3a/1a4 U YIIpaKHEHHH.
: 4 IToaroToBKa K KOHTPOIBHOH pabore
Monexynspras 1.Cocrasienue miana-KoOHCIIEKTa, 11-12 3/0,08 9/0,25
¢buzuka u H3y4YeHHEe TEOPETHIECKOT0 MaTepHaa. HeJleH
TEePMOIUHAMHUKA 2 ITogroroska x JIP, obopmnenue oTdera,
Tema: OCHOBHBIE | ITOATOTOBKA K CIade OTYETA U
IIpeICTaBIeHUsS Teoperudeckoi gactu 1o JIP.
MOJIEKYJISIPHO- 3.IToAroToBKaK IPaKTHYECKUM 3aHITHIM,
KHHETHYECKOU peleHue 3a/1a4 U YIIPaKHEHHH.
TEOPHH.
MonekynsapHas 1.CocTaBienne IIaHa-KOHCIIEKTA, 13-14 3/0,08 9/0,25
busuka 1 H3y4YEHHE TEOPETHYECKOr0 MaTepHaa. HEJIeTH
TepMOJUHAMUKA 2 ITogroroska x JIP, ohopMienue oTdera,
Tema: OCHOBEI ITOATOTOBKA K CIade oT4eTa U
TEPMOJMHAMEKH. | TeOpeTHIecKo# vactu 1o JIP.
3.IToAroToBKaK INPakTHYECKUM 3aHATHSIM,
peleHue 3a/1a4 ¥ yIpaXHeHHH.
4.ITonroToBKa K TECTHPOBAHHIO.
5.IlogroToBKa K KOHTPOIBHOH paboTe.
6. [ToaroToBKa K IIpOMEXKYTOUHOH
ATTECTAIHH.
MonekynsapHas 1.CocraBiieHre maHa-KOHCIIEKTA, 15-17 3/0,08 11/0,31
¢bu3uKa u HM3Y4YEHHE TEOPETHYECKOTI0 MaTepHaa. HeIeTH
tepmormaamuka | 2.ITogrotoBka x JIP, opopmienue oTdera,
Tema: peanbHbIE | IIOJIrOTOBKA K c/lade OTYETa H
rassl, JKUAKOCTH H | TeopeTudeckol gactu o JIP.
TBEPIEIE TENA. 3.IloaroToBKak IPaKTHYECKUM 3aHATHSAM,
pelIeHue 3a/1a4 4 YIPaKHEHHH.
4.ITonroToBKa K TECTHPOBAHHIO.
2 cemectp / 3 ceMecTp
DNEeKTPUYIECTBO. 1.CocTaBiacHHE IIaHA-KOHCIIEKTa, 1-4 2/0,03 25/0,69
Tema : M3YUIEHHUE TEOPETUUECKOTO MaTepHara. HEJleIH
JJIEKTPOCTaTHKA. 2.IlogrotoBka k JIP, opopmiteHre oT4ETA,

IIOJArOTOBKA K C/la¥e OTYETa H
TeopeTHuecko# yactu mo JIP.
3.IlonroToBKak NpaKTHIECKUM 3aHATHSAM,
pEIIeHHE 3a0a4 U YIIPaKHEHHH.
4.]TonroToBKa K TECTHPOBAHHIO.




10. | DnexTpudecTso. 1.CocraBieHne mIaHa-KOHCIIEKTA, 5-8 2/0,03 25/0,69
Tema: H3yUYEHHE TEOPETHUECKOT0 MaTeprara. HEJIETH
[IOCTOSIHHBIA 2 Iloxroroska k JIP, opopmienue oTyera,
NIeKTPHUECKAN [IOJTrOTOBKA K ¢llade OT4eTa U
TOK. TeopeTHuecKo# yactu o JIP.
3.IToAroTOBKAK MPAKTHYECKUM 3aHATHIM,
pelenye 3a1a4 U yIpaKHEHHH.
4 IloaroToBKa K TECTHPOBAHHIO.
5.IToaroToBKa K KOHTPOIBHOI paboTe.
11. | MargeTH3M. 1.CocraBienne nIaHa-KOHCIIEKTa, 9-12 2/0,03 15/0,42
Tema: MarHuTHOe | H3y4eHHE TEOPETHYECKOIO MaTepHaa. HeIEeIn
ToJre. 2.Jloaroroska k JIP, obopmienue orTyera,
[IOArOTOBKA K ¢llade OT4eTa U
TeopeTHdecKo gacTu 1o JIP.
3.IToaroToBKaK MPaKTHYECKUM 3aHATHAM,
pellieHre 3a1a4 U YIpaKHEHHH.
aTTECTAIlHH.
12. | Margerusm. 1.CocraBieHue IjIaHa-KOHCIIEKTa, 13-17 3/0,08 25/0,69
Tema: H3YYEHHE TEOPETHYECKOT0 MaTepraa. HEIEIH
snexrpomarnutaa | 2.IToxroroska kx JIP, odbopmienue oryera,
S MHTYKITHSL. [IOATOTOBKA K CIaue OTYETa U
TeopeTHyeckoit yacty 1o JIP.
3.IToaroToBKaK IPaKTHYECKUM 3aHITHSM,
pelneHne 3a1a4 U yIpaKHEHHH.
4 IToaroToBKa K TECTHPOBAHUIO.
5.IToAroToBKa K IIPOMEAKYTOTHOH
aTTeCTalluH.
13. | Konebanus u 1.CocTaBienne miiaHa-KOHCIICKTA, 1-2 2/0,06
BOJTHEL. H3y4YeHHE TCOPETHUECKOT0 MaTepHala. HEEeNH
Tema: 2.Tloaroroska k JIP, odbopmienue otuera,
MeXaHHYECKHE [IOATOTOBKA K CIaue OTYETa U
KonebaHus. TeopeTHyeckoit yact 1o JIP.
3.IToAroToBKaK IPaKTHYECKUM 3aHATHSIM,
pelrenue 3a/1a9 1 yIpaKHEHHH.
4 TToAroToOBKa K TECTHPOBAHHIO.
14. | Konebanus u 1.Cocragnenue mIaHa-KOHCIIEKTA, 3-4 3/0,08 8/0,22
BOJIHEI. H3y4YeHHe TEOPETHUECKOT0 MaTepHaa. HeIelH
Tema: 2.ITogroroeka k JIP, opopmienue otuera,
DJIEKTPOMATHHTH | TMIOATOTOBKA K cliade OTYETA U

ple KoncbaHusg

TeopeTHYecKoi yacty 1o JIP.
3.IloAroTOBKAK IPAaKTUYECKUM 3aHATHSAM,
pelleHre 33139 | YIPaKHEHUH.
4.IToAroTOBKA K TECTUPOBAHHUIO.




15. | Konebanus u 1.Cocrasienre miaHa-KOHCIIEKTA, 5-6 2/0,06
BOJIHEL H3y4eHHWE TEOPETHYECKOT0 MaTepHara. HEJIeNH
Tema: ympyrue 2.IToxgrotoBka k JIP, opopmneHue oTyeTa,
BOJIHEL. IIOJrOTOBKA K c/lade 0TYETa H
TeopeTHdeckoii yactu no JIP.
3.IToAroTOBKAK MPaKTHYECKUM 3aHITHIM,
peleHne 3a1a4 1 yIpaKHEHHH.
K IIPOMEKYTOUHOH aTTeCTalllH.
4 IToaroToBKa K KOHTPOJBLHOI paborte.
16. | OnTuka. 1. CocraBieHne nIaHa-KoHCIIEKTa, 7-8 3/0,08 6/0,17
TeMa: 5JI€MEHTHI | H3y4E€HUE TEOPETHIECKOIO MaTepHaa. HEIIEITH
reomerpaueckoit | 2. [Toxroroska k JIP, opopmienue oryera,
OTITHKH IIOJITOTOBKA K c/laue OT4eTa
Teopernyeckod gacty no JIP.
3.IToAroToBKaK MPaKTHYECKUM 3aHATHAM,
pelnenne 3a1a4 0 YIPaKHEHHH.
17. | Ontuka. 1.CocraBnenne naHa-KOHCIIEKTA, 9-10 1/0,03 6/0,17
Tema: H3yUYEHHE TEOPETHIECKOT0 MaTepHaia. HEJIETH
Wurtepdepennus | 2.Iloxroroska x JIP, opopmienue oTyeTa,
cBera, qudpaknns | IOATOTOBKA K ¢/jade OTYETa H
CBETA, TeopeTHuecKoi yactu 1o JIP.
MOJIIpU3alus 3.IToaroTOBKAaK MPAKTHYECKHUM 3aHITHSIM,
cBeTa. pelleHne 3a1ay U yIpaKHEHHH.
4.IToaroToBKa K TECTHPOBAHHIO.
18. | KmanToBas 1.CocrasieHHe IIaHa-KOHCIIEKTa, 11-12 | 1/0,03 6/0,17
thuzuka. H3y4YeHHEe TeOPETHIECKOr0 MaTepHara. HEJIeH
Tema: Kpaurosas | 2.ITonroroska k JIP, opopmirenue oTyera,
IpUposa IIOJITOTOBKA K claue 0T4eTa U
H3ITydeHHUS. Teoperndeckoit gactu no JIP.
3.IToAroTOBKAaK MIPaKTHIECKUM 3aHATHAM,
pelenue 3a1a4 1 yIpaKHEHHH.
19. | Kpanrtomas 1.CocraBnenue mIaHa-KOHCIIEKTa, 13-14 | 1/0,03 6/0,17
(huzuka. H3YUEHHE TEOPETHIECKOTr0 MaTepHala. HeleTH
Tema: snemenTs | 2.ITomroroska k JIP, opopmienue oT4eTa,
KBAHTOBOM TTOJITOTOBKA K c/ladye OT4eTa H
¢du3uKH  aToMOB, | TeopeTHYecKoH yacTH 1o JIP.
MOJIEKYJI u | 3.JloAroToBKaK MpakTHYECKUM 3aHSATHSM,
TBEPABIX TEIL. peleHue 3a1a4 U yIpaKHEHHH.
20. | AToMHag H 1.CocTaBieHne IIIaHa-KOHCIIEKTa, 15-17 | 1/0,03 7/0,19
saepHas QU3UKa. | U3ydeHHE TEOPETHIECKOI0 MaTepHalla. HeJleH
Tema: puzuka 2 IToxaroroska k JIP, opopMnenue oTuera,
aTOMHOTO S7Ipa. HOJTOTOBKA K Clladye 0T4eTa U
TeopeTHUecKo# yacTy 1o JIP.
3.IToaroToBKaK IMpaKTUYECKHM 3aHATHUSM,
pelleHre 3a1a9 U YIPaKHEHHH.
4. IToaroToBKa K IPOMEKYTOIHOH
aTTecTaluH.
HUTOTI'O: 37,75/1,05 | 79/2,19




6.Jlepeyennyd4e6HO-MeTOANIECKOr000€ecieYeHNs VI CaMOCTOATEILHOH padoThl 00yYaMMXCS 110
AHCIMILTHHE.

6.1 MeTomuueckue ykasanus (coOCTBEHHEBIE pa3paboTKH)

1. ®uzuka. KoMIBOTEpHOE MOIENHPOBAHHE M BBIYHMCIHTENBHBIM SKCIEPHMEHT B JIaOOpaTOpPHOM
npakTHKyMe : yaeOHoe mocoGre / M-Bo Hayku u Bhicul oGpasosanus PO, ®I'BOY BO Maiikom. roc.
texHon. yH-T, Kad. Maremarwku, Qusuku u cHcTeM. aHamusa ; [cocT. JI.b. Curoxosa]. - Maiikon :
Kyueperko B.O., 2019. - 169 c. - Bubmaorp.: ¢. 167 (3 nass.). - ISBN 978-5-907-004-44-3.- Pexum
noctyna: http://lib.mkgtu.ru:8002/libdata.php?id=2100047755

2. MeTtoauueckie ykazaHHs K BEIIOJHEHHIO KOHTPOIBHOM paboTsl mo dm3uke [DnexTpoHHbIH pecypc]:
JUIi CTYICHTOB TEXHMYECKHX HANpaBlIeHHi MOAroTOBKM (kBamudukamus "Oaxamasp') 3a04HOTrO
otnenenus / [cocT.: JI.B. Curoxosa, M.A. Kat6amberosa)]. - Matikon :Marapua O.I'., 2015. - 100 c.-
PexumM foctyma: http:/lib.mkgtu.ru:8002/libdata. php?id=2100024548

3.@usnueckre ocHOBEl MexaHukw, [U. 1] [Dnexrponnsni pecype]: yuebHoe mocobme / [aBT. MLA.
Karbamberora]. - Maiikon :Marapur O.J., 2013. - 36 c- Pexmm mocryma:
http://lib.mkgtu.ru:8002/libdata.php?id=2000011909

4 MonekymspHas dusuka u Tepmomunamuka, [U. 2] [DrekTpoHHEN pecype]: yuebroe mocobue / [aBr.
M.A. Kar6amberoa]. - Maiikon :Marapun O.I., 2013. - 36 c.- Pexum pmocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000022692

5. DIeKTpHYecTBO M 3JIEKTPOMarHeTHsM [DNeKTpoHHBIM pecypc]: ydeOmoe mnocobume / M.A.
Kar6amberopa. -  Maiikon  :Marapun O, 2014, - 64 c.- Pexmm  gocryna:
http:/lib.mkgtu.ru:8002/libdata.php?id=2100031028

6.0nrika. KpaHToBas mpHpoa M3MydeHHs [DJIEKTPOHHBIT pecypc]: yuebHoe mnocobume / M.A.
Kar6amberora. - Matikon  :Marapun O.I., 2014. - 50 c.- Pexum  jgocryma:
http://lib.mkgtu.ru:8002/libdata.php?id=2100029223

6.2 Jluteparypa Uit CAaMOCTOSTEILHON paboThI

1.Jlemumuenko, B.M. ®usnka [DnexTponnsni pecype]: yuebuuk / B.M. lemuaaerko, U.B. lemuuenxo.
- M.. HH®PA-M, 2018. - 581 ¢ - DOBC «Znanium.com» - PexuMm jgocTyma:
http://znanium.com/catalog/product/927200

2. Xagpynsk, B.I. Kypc dusuku [DnexrpoHmnsmi pecypc]: yuebHoe nocobue / B.I'. XappyHsk. - M.:
NH®PA-M, 2014. - 400 ¢ - DObC  «Znanium.com» -  PexmmM  gocTyna:
http://znanium.com/catalog.php?bookinfo=375844

3. Huxepos, B.A. ®usuka. CoBpeMeHHBIH Kype [DNeKTpoHHEIH pecype]: yaebnuk / B.A. Hukepos. - M.:
Jamxos u K, 2019. - 452 ¢ - DOBC «Znanium.com» - PexuM  pocrtyma:
https://znanium.com/catalog/document?id=358507

4. Huxepor, B.A. ®muka m1s By3oB. Mexanuka u MojekyispHas (usuka [DneKTpOHHBIH pecypc]:
yuebuuk / B.A. Hukepos. - M.: amkos u K, 2019. - 136 c. - OBC «Znanium.com» - Pex#uM nocTyma:
https://znanium.com/catalog/document?id=358473

5. Berposa, B.T. ®usuka. CHopHuk 3ama4 [DeKTpoHHEL pecype]: yuebHoe nocobue/ Berposa B.T. -
Munck: Bemmiimas mxoma, 2015. - 446 c¢. - 3bC «IPRbooks» - Pexmum mocryma:
http.//www.iprbookshop.ru/48021

6. Kysuenos, C.J. ®usuxa. BonHosas ontuka. KBaHTOBas IPHPO/Ia H3TydEHHS. DIEMEHTHI aTOMHOH U
sepHOH m3uKa [DNeKTpoHHEN pecypc]: ydebHoe mocobme / C.H. Kysmemos, A.M. Jlugep. - M.
Bysosckuit yuebmux: WH®OPA-M, 2019. - 212 c. - OBC «Znanium.com» - Pexum pnocrtyma:
http://znanium.com/catalog/product/1002478




7.@0HJ OLEHOYHBIX CPENCTB /A NPOBeJeHHAS MPOMEKYTOYHOH aTTecTallid 00yv1almux 1o

JHCHHIIJIHHE,

7.1. TlepeueHr KOMIIETEHLHH C yKa3aHWeM OJTaloB HX (GOPMHPOBAHHSA B MPOIECCE OCBOCHHA
006pazoBaTebHON IPOrPaMMBI

Iransl dopMHpOBaHHAS

HaumeHOBaHHE THCIHILIAH, (POPMHPYIOMHUX KOMIIETEHIHH

KOMIIETEeHIIHH B npouecce ocsoenus OIl
020 300
CceMeCTpbI ceMecTpHhI

OIIK-1: cnocoben npumeHams eclecheeHHOHAYHHbIe U IKOHOMUYECKUE 3HAHUA HPU PeuleHUU

HpogheccuOHANBHBIX 300a4 6 0D1ACHU MO6APOEEOCHUA;

1.2 23
MaTemaTHKa
1 2
OKOHOMHKA
3,4 2,3
Duzuxa
4 3 DKOHOMUKA U OP2AHU3AYUS KOMMEPHECKOU 0eAmeNbHOCINbIO
MpeonpuamuA
-4 3 ;
Byxeanmepckuu yuem
4 3
O3HakoMumelbHas NPAKmuKa
8 10
[Ipedduniomuas npakmuka
8 10
ITodzomoera k coaue u coaua 20cy0apcmeeHH020 3K3AMeHd
8 10

ITodzomoska k npoyedype 3aWUmbl U 3aUUMA 6bINYCKHOU
KeanugurayuoHHol pabomol
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3ager-QopMa MPOBEPKY 3HAHUI, YMECHHH H HABEIKOB, IPHOOPETEHHBIX O0YYAIOMIUMUCS B IIPOLECCE
YCBOEHHA yueOHOI0 MaTepHaNa ICKIIHOHHBIX, IPAKTHYECKUX H CEMHHAPCKHX 3aHATHH 10 TUCIATIIHHE.

Bonpocsl K 3a4eTy no ¢pu3HKe 1S NPOBEACHHSA NPOMEXYTOYHOMH aTTeCTALMH.

lceMecTp

1. TpemmeT du3uku. Metoas! GH3HIECKOTO UCCIAECIOBAHMS: OIBIT, THIIOTE3a, DKCIIEPUMCEHT, TEOPHSL.
Porb QHU3HKH B pa3BHTHH TEXHUKH U €€ CBA3b C JPYTHMH HayKaMu. DH3HUECKUEe MOJIENH H UX POTIb.
Pone ¢usuky B BLICIIEM mpoheccHOHAIEHOM 00pa30BaHKH.

2. Mexanuka # & pasnensl. Kiaccinueckas ¥ KBaHTOBas MexaHuka. OCHOBEI PENATHBHCTCKOM
MexaHuki. Mexanmdeckoe nemxeHre. OcHOBHBIE (PU3HYECKHE MOJIEIIH: JacTHIa (MaTepHaibHas TOYKa),
CHCTEMA YaCTHII, a0COIIOTHO TBEPIOE TEJO, CIUIOMIHAA cpeaa. IIoHATHe COCTOAHNA B KITACCHICCKON
MEXaHHKE W IPHHIAII OTHOCHTEIBHOCTH B MEXAHHUKE.

3. Cuctema orcuéra. CKanapHbIe H BEKTOPHEIE (hH3MHeCKHe BeIMIMHBL. OCHOBHbBIE KHHEMATHYECKHE
XapaKTEPUCTHKH MaTEPHAIBbHON TOYKU: PajiiyC-BEKTOP U €r0 MPOEKIKH 110 OCSIM KOOPAWHAT, BEKTOP
TnepeMelnenns, TpaekTopus. CKOpOCTh U YCKOPEHHE M MX MPOEKIMH 110 0csiM KoopauHar. KiHeMaTuka 1
IMHAMHKA TBEPIOTO TENa, KUIKOCTEH U ra3oB.

4, TlocTynaTenbHOE B BpamaTenbHOE ABMKEHHS. TBEPIOE TeNo Kak cucTeMa JacTull. AGCOIOTHO
TBEpIOE TENO. BpamarensHoe ABHKCHHAE TOUKY (YaCTHIEI) ¥ aDCOIOTHO TBEPAOTO Tela BOKPYT
HEIIOBIDKHOM OcH. YTI0Bas CKOPOCTE M YIJIOBOE YCKOpeHHe (CpeIHsAs i MTHOBEHHAS UX 3HAYEHUS).
CBs35 THHEHHBIX U YTTIOBBIX [IapaMeTPOB.

5. CKOpOCTb M YCKOPEHHE JacTHIIBI IIPH KPHBOTHHEHHOM [BIKCHIH Ha IPEMEPe JIBHKESHHSA JaCTHIIE]
110 OKPY’KHOCTH C TIOCTOSIHHOH 110 MOZYIIIO CKOPOCTHIO. LIeHTPOCTPEMHTENBHOE (HOPMAIBHOE) H
TAHTEHIMATHFHOE COCTABIISIOIINE TIOJIHOTO YCKOpeHHs, KpuBH3HA TPACKTOPHH.

6. JlmHaMuKa MaTepHaTbHON TOYKH. Macca, IMITYIIbe (KOTHYECTBO JBHKEHHS), ciia. OCHOBHBIC
3aKOHbI TUHAMHKH (3aKkoHB! HetoToHa). Bropoit 3akon HetoToHa B muddepennuansoi gopme.
VpasHeHHe ABIOKeHHA. LIeHTp Macc MEXaHHYECKOH CHCTEMBI B 3aKOH €TI0 JABHXEHHS.

7. CuiIbl yIPYTOCTH | yIpyrie AeopMaliy ¥ HalpsKeHUA B TBEPIOM Tete. 3aKoH I yKa [UIst NPy KUHBI
u crepykus. Moxyns HOHTa.

8. 3amKHyTas cEcTeMa Tell. BHyTpeHHHe U BHEITHHE CHIIbL. KoHCepBATHBHEIC H HEKOHCEPBATHBHEIE
CHJIBL. 3aKOHBI COXpaHEHHs. 3aKOH COXPAHEHHS HMITYJIbCa M €r0 IPHMEHEHHE K aOCOIIFOTHO yIpyroMy |
HEYTIPYTOMY yAapy MaTepHaNIBHBIX IIapOB.

9. Pa6oTa mepeMeHHO# CHJIBI H MOITHOCTE. DHeprud. KuneTndyeckas sHeprus MaTepHaIbHOH TOUKH H
TBEPIOro Tena. IIpocThie MEXaHM3MBI B HX HasHadeHue. KoahGuiueHT moie3Horo eHcTBrs]
MeXaHH3Ma.

10. Pa6ora B mose cuisl TsokecTH. [loTeHIMaIbHAs SHEPrHs U €€ CBA3b C CHIIOH, JIEHCTBYIOMEH Ha
MaTepHaTbHY0 ToUKy. [TonHas MexaHudyecKas SHEPrHs CHCTEMBI M 3aKOH €€ COXPAHEHHS B 3aMKHYTHIX
CHCTEMAax.

11. BpamaTtensHOe JBHKEHNE TBEPIOTO Tena. MOMEHT CHITbl H BpallaTelbHbLH MOMeHT. KuneTnaecKas
SHEPTrHs BPAIIAOIIerocs TBEPIOTo Tena. MOMEHT HHEPIIHH MaTEePHAIBHOM JaCcTHIIEI M TBEPIOTO TEIA.
Teopewma I'oitrenca-IlITeiinepa.

12. Pabora, coBepiaemas IpH BpareHHH TBEPA0ro Tena. OCHOBHOE ypaBHEHHE THHAMHKH
BpaIaTeIbHOr0 JBHKEHHS TBEPIOTo Tela. MOMEHT UMITYIIbCa H 3aKOH COXPaHCHHA MOMEHTA UMILYJIbCa
B 3aMKHYTBIX CHCTEMAaX.

13. TIpeaMeT MoTeKyIApHON Qu3uky U TepMoaHHaMUKH. CTaTHCTHYECKAs (U3KMKA ¥ TEPMOAMHAMHKA.
OCHOBHBIE TTOTOKEHUS MOIEKY/ISPHO-KHHETHYECKOH TEOpHH Ta30B. TepMOIMHAMHYECKHH 1
CTaTHCTHYECKHH MeTonsl. Tpy Hagala TEPMOTHHAMHKH.

14. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHYCCKOH TEOPHH HICAITBHOTO Ta3a JJis JaBJICHHA.
KuHeTHIecKye ABIeHAS. DIIEMEHTE HEpaBHOBECHOH TepMOIUHAMUKHY. 3aKOoHBI N} Gy3uM, BHYTPEHHETO
TPEHHS M TEILIOTPOBOTHOCTH (OIBITHBIE 3aKOHEL). Juddysus B razax. KosdpuuueHTs! o dy3uH,
TEIIONPOBOIHOCTH H BA3KOCTH. TeMIIEpaTypoIrpoBOJHOCTE.

15. BuyTpenHas sueprus cucTeMsl. TemioodoMer. Pabota u komuuecTso TemnoTsl. llepsoe Hayao
TepMomuHaMuKH. PaboTa, coBepIiaeMas TEPMONHAMUYECKOM CHCTEMOM IPH U3MCHEHAAX €€ obBeMa.



16. CreneHu cBoOOIBI MOJIEKYT rasa. 3akoH (TeopeMa) bonbiMana. BEyTpeHHAs SHEPTHS HIEAIBHOTO
raza. TennoéMKoCTh. 3aBHCHMOCTH TEIUIOEMKOCTH HIEaTbHOTO Ira3a OT CTENeHH CBOOOIEI MOJIEKYT U OT
BH/Ia IIPOLECCa TemIonepenadn (M30X0pHOro, H300apHOT0, H30TEPMHYECKOr0, aHadaTHOro).
Ypapneune Maiiepa.

17. Tlepsblii 3aK0H (TIEpBOE HAYAI0) TEPMOIMHAMUKH (3aKOH COXPaHEHHs Y9HCPTHH B TEIIIOBBIX
nporeccax ). [IpuMeHenre IepBOro Hayana TepMOITHHAMIKY K H30IPOLEccaM B razax. AnnadaTHiaecKui
nporiecc. Ypasaenue [Tyaccona. IlomaTponHerit nporecc.

18. O6paTtumsie i HeoOpaTHMbIE IIponecchl. BTopoe Hayano TepMOTHHAMHUKH U €r0 CTATHCTHYECKOE
tomkoBanue. HeoGpaTHMOCTE TEIIIOBBIX IIpolieccoB. IIpeodpa3oBaHue SHEPTHA B TEIUIOBBIX IBUTATENIAX.
TIpuHIHI pabOTH TEIUIOBBIX JBATATEleH I XONOMHIBHAIX MarmuH. [Tukn KapHo 1 ero koad¢uiueHT
IIOJIE3HOTO JEUCTBHI.

19. Tepmoauuamudeckue QyHKIUH COCTOSHUA. TepMOIMHAMHUYECKUE IIOTCHIHAIBI — BHYTPECHHSAS
sHeprus, cBoboaHas sHeprus ['ensMronsna (M30TepMUIECKHE TOTEHIHAT), SHTAIBIIHS
(TemocoaepKaHue WK TEILIoBas PyHKIHS), TepMOMHaMITdecKuit moTernuan ['ub6ea (sneprus ['mboea
) ¥ CBSI3LIBAIOIIHE HX OCHOBHBIE COOTHOINCHHS.

20. HeofpaTuMOCTE TEIUIOBBIX IIPOIIEcCOB. TepMOoIMHAMHAYECKas BEPOSTHOCTE U SHTPOIH.
Hepasenctso Kiaysuyca. Tperbe Hauano TepMoAHHaMUKHM (TeopeMa HepHCTa) 1 CiefCTBAS U3 HEro.
ITonsaTHe o JuHaMAYeckoM xaoce. Kimaccuueckas M KBAHTOBBIE CTATHCTHKH.

21.KonaencuposanHoe cocTosiHre. Pa3oBble paBHOBECHS M (Da30BBIE IPEBPALICHH

IIpuMepHBIii TepedeHb BONPOCOB K 3a4eTy 0 (pU3HKe ISl CTY/IEHTOB.

2ceMecTp

1. DiexTpocTaTHKA B BAKYYME ¥ B BEIECTBE H e€ 3a1a9H. DIEKTPHYECKu# 3aps/l. 3aKOH COXPaHEHHS
3IEKTPHUECKOTO 3apA/a. 3aKOH B3aMMOIEHCTBHS TOUCTHBIX 3apsaa0B (3akoH Kynona). Exunnna 3apsija.
[Tose & BeImecTBO — IBE OCHOBHEIE (OPMBEI CYIIIECTBOBAHUSI MaTEPHUH. DIEKTPHIECKOE MOJIE.
HanpspkEHHOCTB 37eKTprdeckoro monst. Cynepnosuiiis dIeKTpocTaTndeckux nosei. I'padguaeckoe
H300paKeHHe HIIEKTPUYECKHX ITOJICH.

2. IloTok BekTOpa HANPSKEHHOCTH 3IeKTpuueckoro o, Teopema Ocrporpajckoro-I'aycea A
SIIEKTPOCTATHYECKOTO MOJIS B BakyyMe. PaboTa CHJI 5]IeKTPOCTATHIECKOT0 OIS 110 IIEPEeMEIICHHIO
sapsja. [lotenmuan moss. CBs3b MEXKIy HAPSKEHHOCTHIO M MOTeHIMaNoM. LIHpKYIISIis BEeKTOpa
HaNpsHKEHHOCTH 3TIEKTPOCTATHYECKOTO HOJIsL. DKBUIIOTEHIIHABHbIE TOBEPXHOCTH.

3. Duextpuueckoe moie B BemecTBe. CBOOOMHEIC U CBA3aHHBIE 3apsA/Ibl. DIEKTPAYCCKHH [Unob. THITEI
JIM3JIEKTPUKOB ¥ BB OPH3AIIHE HIIEKTPUKOB. BEKTOP 3MEKTPHYECKOT0 CMEIICHHUS.

4. TIpOBOJHUKH B SJIEKTPHUECKOM I107e. Pacmpeieenne 3apAI0B B IPOBOJAHHUKAX. DIIEKTPOCTATHYIECKAS
3amuTa. DIEKTPOEMKOCTh YEARHEHHOTO | HE YEeIUHEHHOTO IIPOBOIHMKA (CHCTEMEI IIPOBOJHHKOB).
Konzercarophl. DHeprist 3apsHkEHHOTO MPOBOIHHUKA, KOHIEHCATOPA M CHCTEMBI 3apsKEHHBIX JaCTHIL.
OHEprus IeKTPOCTaTHYECKOTO MOJIS.

5. DnexTpomUHAMHUKA U €€ 3a1a9i. [[PHHIAI OTHOCHTENBHOCTH B 3NeKTpoauHaMuke IlocTosHHbIH
snekTpudeckuit Tok. Crila ¥ IIIOTHOCTH TOKA. Pa3HOCTH IIOTEHIMANOB, aneKTpoasmkymas cua (31C).
DnekTprdeckoe Hanpsokenue. [Ipasuna Kupxroda A 2IeKTpHIECKHX [ENel OCTOSHHOTO TOKa 1
IpPUMEPEI HX IPHMEHEHHS.

6. 3axons! Oma u Jhxoyis — Jlenua. Juddepenrmansras dopma 3axonos Oma u [ixoymns-Jlenna. 3akoH
Oma 1t HEOIHOPOIHOTO y4acTKa memd. [Ipupoa sIeKTpHIECKOro TOKa B B METAILIAX, JKAIKOCTAX U
rasax. 3akon OMa JJIg 371€KTPOJIMTOB. DIEKTPOIIM3 ¥ OCHOBHEIE 3aKOHBI 3NeKTpou3a (3aKoHsl Oapaes).
7. MarHeTocTaTika B BaKyyMe M B BeniecTBe U e€ 3agaun. OTHOCHTEIBHBIH XapaKTep 3JIeKTPHIECKOTO ’
MAarHUTHOTO HoJell. MarHuTHOE B3aMMOIEHCTBHE TOKOB. BexTop MarHUTHOH HHAYKIMU. MarauTHoe
T0JIe TOKA KaK PeIsTHBUCTCKUi 3G dexT. MarHuTHBIN MOMEHT KOHTYpa ¢ TOKOM H €T0 BpallaTeIbHbIH
MOMEHT.

8. 3akon buo-Casapa-Jlamiaca U ero IpuMeHEHHE K PacU€Ty MArHUTHBIX I10JIEH IPAMOTO TIPOBOIHHKA U
KPYrOBOIO KOHTYpa ¢ TOKOM. [IHpKy/IsIHs BeKTOpa HHAYKIIMH MarHUTHOTO 110711, Buxpesoit xapakrep
MArHHuTHOI'O I10JIs. 3aK0H MOTHOTO TOKA JJIsI MAarHdTHOI'O II0JIS B BaKYyME.

9. MarguTHOE MOIIE JUTHHHOIO coleHonaa. [IppMeHeHre COIEHON 1A B Pa3IMYHLIX MEXaHU3MaX U
yCTpolcTBax aBToMaTH3anuu. JleficTBHe MarHUTHOTO MO Ha SJIEMEHT ToKa. 3aKoH AMIiepa.
B3aumopnelicTBrE NTapalIeIbHbIX IIPOBOJIHHKOB ¢ TOKaMH.

10. JlettcTBre MarauTHOrO MO Ha ABKyIHics 3aps. Cuna Jlopenna. Oddexr Xomna u ero
TexHu4eckoe npuMerenue. [[puanun neficTBua nar4ukoB XoIa.



11. KoHTyp ¢ TOKOM B MArHUTHOM TI07Ie. BpalnareisHbli MOMEHT KOHTYpa BO BHEIIHEM MarHUTHOM
rone. MarauTHsI1 otok. Teopema Ocrporpanckoro-I'aycea it MarHuTHOrO Tonis. Pabora
mepeMeIeH s TPOBOJHHKA B KOHTYPa ¢ TOKOM B MATHATHOM IIOTIE.

22. SIBneHMe SIMEKTPOMArHUTHOM HHAyKIuH (ombITEl @apanes). 3akonsl Papanes u Jlenna.
OOBe/IMHEeHHEIH (OCHOBHOM) 3aKOH SJIEKTPOMAarHUTHOH MHAYKIMHA. BUXpeBoe sIeKTpHIecKoe moe.
13. SIpneHHe CaMOMHIYKIIMH M B3aUMHOU MHIYKIHH. MHIyKTHBHOCTE KOHTYpa, CAUHULA
HHTYKTHBHOCTH.

14. DNeKTpHYECKHE TOKH IIPH PasMbIKAHUM ¥ 3aMBIKAHHMH JIEKTPHYECKUX IETICH IIOCTOSHHOIO TOKA.
KBasucTarnmonapHsle TOKH. BUXpeBble TOKM U TEXHUYECKHE YCTPOMCTBA, OCHOBAHHBIC Ha MX MOJTE3HBIX
coiicTBax. MHIyKIIMOHHEBIE [I€YH M HaIPEBATEIH.

15. DHeprus MarHUTHOTO 1oJist. OGBEMHAS TIOTHOCTH SHEPI UM MATHUTHOTO 110Jis. IIpHMerHeHne
SBIICHHUS 3IEKTPOMArHUTHON HHAYKIUH B IPOMBIIIIEHHOCTH U B TEXHHKE. BO3HHKHOBEHHE
HHIYKIIHOHHOTO TOKA BO BpallaroneMcs KOHTYPE H €ro PaKTHIeCKoe IIPUMEHEHHE.

16. MarsuTHOE 10JIe B BEIECTBE. 3aJaull MarHeTOCTATHKY B BEIIECTBE. MarHUTHEIE XapaKTCPUCTHKH
BEIIECTBA — BEKTOP HAMarHWYEHHOCTH, MATHATHAS BOCIPHUMYUBOCTS M MAaTHHTHAS! IIPOHHIIAEMOCTD
BEIIEeCTRA.

17. Knaccudukarus MarHETHKOB. 3aKOH [IOTHOTO TOKA VI MarHMTHOTO MO B BewecTse. BekTop
HANPSOKEHHOCTH MarHWTHOTO MOJIL ¥ €r0 IUPKYIIAIKS. Y CIIOBUS Ha IPaHHUIE pasjena JBYX Cpel.

18. OcHOBHI TeopHH MakcBeluia [y SIeKTPOMArHUTHOTO 107, ToKu cMenleHus. Y paBHeHHS]
MakcBeluia B HHTErpagbHOi U B muddeperimansaoi Gopmax. Matepuansapie ypapaenns. [Ipuammm
OTHOCHTEJIFHOCTH B 3JIEKTPOAHHAMHKE.

19. T'apmorHYecKHe KojeOaHus (MeXaHUYECKHe H DIIEKTPOMAarHUTHbIE) X UX XapaKTEePHCTHUKH.
Hopmamsasie Mot JuddepennpnansHoe ypaBHeHHE TapMOHMYECKUX KoeOaHui. | apMOHHIeCKHH 1
aHTapPMOHHYECKUH OCIUILIATOPEL.

20. IlpyKWHHBIH, MaTeMaTHIECKAH 1 Qu3ndeckuii MaaTHUKM. JIn(PepeHimansHoe ypaBHEHHE
kosnebanuii. IIpusenennas mmuHa Gusndeckoro MasTauKa. KonebarenbHbiil KOHTYp. JHEPrus
MEXaHHYECKHX M 3JIEKTPOMArHATHBIX TAPMOHHYECKHX KOTeOaH .

21. Tudhepennmansaoe ypaBHEHHE 3aTYXAMOIIHX MEXaHHIECKHX H 5JIEKTPOMATHUTHBIX KOJICOaHHH H
ero pernenne. JlorapudhMuYecKUH AEKPEMEHT 3aTyXaHus. Aneprouyeckuii nponece. Kpurudeckoe
COTIPOTHBIICHHE KOHTYPA.

22. JluddepennuansHoe ypaBHEHHE BEIHYKICHHBIX MEXaHWIECKIX U 3/IEKTPOMArHUTHEIX KoebaHui 1
ero pemenure. AMIUIATYIa U (ha3a BEIHYKIEHHEIX KoneOanui. PesoHaHc.

JK3aMEHMOXKET TIPOBOMHTLCH B GopMe YCTHOro ompoca oo GmneraM (Bompocam) wid Ge3
OUIIETOB, C IPEIBAPHTENHHOW MOATOTOBKON MM 6€3 IOArOTOBKH, 10 YCMOTPEHHIO IPEnoAaBaTelid.
DK3aMeHaTOp BIIpaBe 3a0aBaTh BOIPOCHI CBEpX OMIeTa, a TaKkkKe, MOMHMO TEOPETHYECKHX BOIIPOCOB,
NAaBaTh 3aJ1a4y 110 IporpaMMe JaHHOTO Kypea.

DK3aMeHAI[HOHHBIE  OWIeThl  (BOIPOCHI)  YTBEPXKAAKOTCS — Ha 3acellaHMH  Kadempsl
M TIOJIITHCHIBAIOTCS 3aBEYIOMUM Kadenpoi. B OuieTe MOIDKHO comepikaThes He Doliee TpeX BOIMPOCOB.
KoMITTeKT 3K3aMeHalHOHHbIX OMIETOB 0 QUCIHIIIHHE TOIKEH coiepkaTh 25—30 OuieTos.

DK3aMeHATOp MOXET MPOCTABHTh SK3aMeH 0e3 ompoca MM cobeceloBaHHS TEM CTYIEHTaM,
KOTOpPHIE AKTHBHO YYaCTBOBAJIH B CEMHHAPCKHX 3aHATHAX.

Bonpocs! k 3x3ameny o Gpu3NKe A5 IPOBEIeHHS NPOMEeKYTOYHOM aTTeCTAUHH.

3cemecTp

1. KuaeMaTHKa BOJNHOBBIX IIPOIeccoB. MexaHu3M 00pa3oBaHHs BOIH B yIpyroi cpene. BomHosas
TIOBEPXHOCTH | (poHT BoNHEL [IprHun ['ofirenca. ITpojonbHbIe ¥ MONEPEIHBIE BOTHEL Y pABHEHHE
Beryiueit BOJTHEI 1 BOIHOBOE (1H(hepeHnranbHoe) ypaBHEHHE MEXaHHYECKHX BOJIH.

2. DHeprus BOJHBL AKycTHYecKre (3ByKoBBIe) BOHBL Dddext [lomnepa B akycTuke. [Ipumenenue
MEXaHHYCCKUX BOMH. [[PHHITHIT CYIIEPIIO3HIIME BOIH H IPAHHIIEI €10 IPUMEHAMOCTH. KOTrepeHTHOCTE 1
uHTep(EepEeHINs MEXaHUIECKHX BOJH.

3. DnekTpoMarauTHEIe BoTHEL J{uddepeHnnansHoe (BOMHOBOE) YPaBHEHHE 3JIEKTPOMATHHTHOH BOITHEL
OCHOBHEIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. MoHOXpoMaTHYECKas BOJIHA.

4, DHeprus 5IeKTPOMarHHTHEIX BONH. [ToTok sHepruu. Bexrop Ymosa-IlolinTHHra. MaTteprHaibHOCTE
BIIEKTPOMArHUTHOTO moJis. [TpuMeHeHHe 3J1eKTPOMAarHUTHBIX BOJIH B TEXHHKE U CBSI3H.



5. TIpupona cBeTa, FeOMETPHUYECKAs U BOIHOBAS ONTHKA. | eoMeTprudecKas ONTHKA | €€ 3aKOHEI (3aKOHBI
OTpPaKeHUs U TIPENIOMIICHHS CBETOBBIX JIydyeH). SIBIICHIE TIOJIHOTO BHYTPEHHET0 OTPaXKEHHs CBETA U €T0
TEXHUYECKOE IIPUMEHEHHE.

6. IIpemmer onruku. [TIkana 3neKTpOMarHuTHEIX BOMIH. MHTepdepenims BosH. KorepeHTHOCT B
MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Y CHIICHHE M OCllabIeHne HHTEHCHBHOCTH CBETOBBIX BOJIH. Bpems
¥ ITHA KOTEPEHTHOCTH.

7. Metons! HabmoneHns HETephEPEHIINY CBETOBBIX BONMH. PacuéT nHTep)epeHTMOHHON KapTHHBI OT
IBYX KOTE€PEHTHBIX HCTOUHMKOB juis ombita FOHra. OnTHyecKas pasHOCTh X0/1a BOJIH (CBETOBBIX JTydeH)
U pasHocTh (as.

8. MuTepdepeniius cBeTa B TOHKHX IIEHKAX (IIOJIOCH! PABHOIO HAKIIOHA). Y CIIOBHS yCHICHHS H
oc1ablIeHIs HHTEHCHBHOCTH CBETOBBIX BOJTH B TOHKUX INIEHKaX. [IpocBeTieHre ONTHKH, MPAKTHIECKOES
pHMEHeHHEe UHTeP()EPEHIHHA CBETA.

9. MHTephepernns B MIEHKAX MEPEMEHHOM TOMIIUHEI (TI0I0CH! paBHOK TomuHkl). Komsna HerotoHa.
10. MuTepdhepeHMoHHbIe ONTHIECKHE TPHOOPE! M BOTHOBOEL . MHTEphEpOMETPHI ¥ MX NPHMEHEHHE B
TeXHMKE U B HAyuHBIX MccieoBanusx. Onredeckas ronorpadus 1 ob1acTy e€ IpUMEHEHH.

11. JTudpaxuus sons. [Tpunmun [ofirenca u npuanun ['iolirenca-®penens. Mero 300 Openerns.
I[IpsMONHHERHOCTE PACTpOCTpaHeH s cBeTa B Teopuu @penens. Jludpaknusa @penens Ha KPyTJIoMm
OTBEPCTHH H JHCKe. Pazpemmarornas criocoGHOCTE CIEKTPaTbHBIX H ONTHYECKHX TPUOOPOB,
obycnoBneHHas THQpaKiuel ceera.

12. JImbpaxmus cBeTa B NapalIebHbIX Tydax (qudpakims IIOCKHX BOIH) OT OXHOM meny (I paKius
®payrrodepa). udpakims ceeTa oT AByX U Oostee menel. JJudpakinuonnas peruérka.

13. JTucrnepcus cBeTOBBIX BoH. O6acT HOpMaITBHON M aHOMaNbHOM Jucriepeiu. BonHOBOM maKeT.
I'pynmosas u dazosas ckopocTH BoiiH. MolekynapHoe paccesHue ceeta. MyTHbIE CPE/IbL.

14. ®usuyeckas IpPHPOIA aHOMAIBHOM qucnepeun. Kinaccuueckas 3/eKTPOHHAS TEOPHS TACIIEPCHH.
[IpuHIMIEL ¥ U3HIECKHI CMBICT CIIEKTPATEHOIO Pa3NoKeHHs CBETOBBIX BOJH., OnTHYecKas
tbunpTpanys. 1eMeHTsl Qypbe ONTHKH.

15. Ilornomenue cBera B BEIECTBE, OCHOBHBIE XapaKTEepPUCTHKH IIOTJIOIEH . 3aKoHbl byrepa-
JlamGepTa u Bapa. CrekTpaibHble ONTHIECKHE IPUOOPEI, OCHOBAHHEIC HA IPUMEHEHHH 3aKOHOB
MOTJIOIIEHHS CBETA.

16. EctectBennslii ceT. LIyr Bomubl. [Tonspi30BaHHEIH CBET U €ro noaydeHue. [lonspusaius cBeTa Ipu
oTpaxeHuH. 3aKoH bproctepa. SIBeH#e IBOHHOrO TydeNpeIoMICHHS B ero Gpusnyeckas IpHpo/Ia.
[Tonsipu3arust CBeTa MPH JBOHHOM JTydeTIPEIOMICHUH.

17. VccnenoBanue IOIIpH30BaHHOrO cBeTa. 3akon Mamoca. [Tonspu3annonHbie MpHOOPE! H HX
npumMeHenue. [TongponIp! ¥ MOMAPH3aIMOHHBIE IIPU3MBL

. 18. OcHoBHBIE IONOKEHU KBAaHTOBOH (Gu3uku. TeroBoe u3mydeHne. AOCOTHOTHO YEPHOE TENO.
YuusepcansHas Gpynxius Kupxroda. Knaccuueckue 3akonsr Credana-bonermana n Buna, dopmyna
Panes-JxuHca.

19. KpanToBas rumoresa u hopmyna [Tnanka 1uis TEIOBOro U3myueHus. JHaleKTHIecKoe eIHHCTBO
BOJIHOBBIX M KOPITYCKYJIIPHBIX CBOMCTB 3NEKTPOMArHUTHOI0 M3nydenus. [Ipuanmn coorseTcTBHA bopa.
20. Buemnui hotosddheKT H ero 3akoHbl. @OTOHBL DHEPrus U UMITYIbC (OTOHA. Y paBHEHHE
DiiHmITelHa 11s BHenHero dorodddexra. Jlazeprl n UX IpUMEHEHHE.

21. KopnyckynsipHo-BONTHOBO# ayamusM. ['unortesa Jlyn ne-Bpoiind # onbeITHEIE 000CHOBAHHE
KOPIYCKYIIIPHO-BOIHOBOTO Jyaln3Ma cBoHcTB MUKpodacTul. @opmyna ne-bpoiim. IIpurnun
HeOoIpe/IeIEHHOCTH (COOTHOINEeHHsI HeonpenenénHocTel I'elisenbepra) Kak IPOABICHHE KOPITYCKYISIPHO-
BOJIHOBOTO JyaJli3Ma CBOMCTB MaTepuu. BomHoBas QyHKIHS U €€ CTaTHCTHYECKUH cMBIC. [IpaHmmn
CYIIEPIIO3UIIMH BOTHOBBIX (DYHKITHHA.

22. OrpaHHYEHHOCTH MEXaHHYECKOTr0 (KIaCCHYECKOr0) AETEPMAHA3MA U OCHOBHBIE MIOJIOKEH S
BOJIHOBOM (kBaHTOBOM) Mexauuku. O6uee ypasHenue [lIpenunrepa. OnepaTop U3MIECKHX BEIHUMH.
KpanToBBIeCOCTOAHMS. YacTHIla B OMHOMEPHOR MPSAMOYTONBHON «IOTEeHIHANLHOM ssMey. [IpuHIun
MPUYHHHOCTH B KBAHTOBOH MexaHuKe. KBaHTOBBIE ypaBHEHHS JBHKEHHUS.

23. OGpazosanue Moneky1. [Ipupona XMMHUYIECKOH CBSI3M B MOJIEKyTaX. DHEPreTHYECKHH CIIEKTP
aTOMOB H MOJIEKYJL.

24. 3apsm, pasMep U Macca aroMHOTo sijipa. MaccoBoe u 3apsnoBoe uncia. Coctas sapa. JlehexT Maccsl
U SHeprus cBsa3u suep. [Ipupona snepHbix cuil. EcTecTBeHHAs M HCKYCCTBEHHAS palHOaKTHBHOCTS.
3aKoH paJHOaKTHBHOIO paciaja.



TecTHpoBaHHe SBJISETCA OIHMM H3 OCHOBHBIX CPEICTB (DOPMaIbHOrO KOHTPONS KadecTBa
06ydeHHsA. DTO METOJ, OCHOBAHHBIA Ha CTAHIAPTH3MPOBAHHBIX 38[AHUAX, KOTOPHIE IO3BOJSIOT
H3MEpPHTD TICHXO(QH3HOIOIHYECKHE | JTMYHOCTHEIE XapaKTEPHCTHKH, & TAK)KC 3HAHHS, YMEHHS W HABBIKH
HCITBITYEMOTO.

TecToBble 3a0aHuA N/ MPOBeeHUS TEKYNIEro KOHTPOJIA 3SHAHUI
(1 xype, 1 cemecTp)
Teer I
Jamanne 1
duznyecKre OCHOBEI MEXAHHKH: YPAaBHEHMS JIBIKEHHUS: YKa3aTh OpMyITy KOOpIHHATEI TElla,
OpOIIEHHOT0 BEPTHKAIBHO BBEPX

t2
I)y:yO+u0yt—gT
t2
2)y:yO+z)0yz‘—|-gT
tl
3)y:UOyt+gT
t2
8 y=0,,1+55
3amanue 2

dusryecKkie OCHOBEI MEXAHHKH: KHHEMATHKA W JHHAMHKA TBEPAOTro Tena. Eciau KoopauHara Tena
Macco#t 10 kr, ABHIKYIIErocs NPsIMOJIMHENRHO BIOIL OCH X, MEHSAETCA CO BPEMEHEM T10 3aKOHY

x=2t-10¢> M, TO MOIYJIb CHIIBI, JeHCTBYIOINEH Ha TEJIO PABEH:

1) 10 H2) 100 H3) 50 H4) 20

3aganue 3

®u3nuecKue OCHOBLI MEXAHUKH: 3aKOHBI coxpaHeHus. Kakue U3 ykasaHHBIX QOPMYIl XapaKTePH3YOT
3aKOH COXPaHEHHs UMITyJIbca

1) m{G,+my05+...+my,0 = const2) Ex+ En = const

3) '§1 m ;0 ;= const 4) dA=-d En
I=

3aganue 4
®du3nyecKe OCHOBBI MEXAHHUKH: KMHEMATHKA U JHHAMUAKA TBeporo tena. Kakas u3 ykasaHHBIX
(dopmyn cooTBeTcTBYeT Teopeme [lITelinepa

n
J=>mr'2) J=J,+ma’3) M =Ji4) L= const
i=1
3ananue 5
Du3nyUecKre OCHOBBI MEXAHHMKH: KHHEMATHKA ¥ TAHAMHKA XHAIKOCTeH U ra3oB. Pu3udeckas BeIMYNHa,
onpeiensieMast HOpMalbHON CHIIOMN, eHCTBYOMIEH CO CTOPOHBI JKUIKOCTH Ha €AWHMILY ILIOIAIH — 3TO
1) IUIOTHOCTH JKUAKOCTH  2) JaBIEHHE KHUIKOCTH
3) cuna Apxumezna 4) cuna BHYTPEHHErO TPEHUS
Tecr 11
3apanue 1
OU3NYECKHE OCHOBEI MEXAHHKH: YPABHEHUS IBMKEHHU: YPaBHEHHUE IBHKEHUS MATEPHATIbHON TOYKH X =
2 +3 t + 2. HalfTi ycKOpeHHe TOUKH.
1)1%2)2%3)31"2— 4)
c B c
3ananue 2

| &



dusryecKkre OCHOBEI MEXAHUKH: KHHEMATHKA U IHHAMUKA TBEpPOTO Tena. Teno Macchl m ABHKETCA IOJ
neiicreueM cuitsl F. Ecimin Maccy Tena yMEHBIHTSE B 2 pasa, a CHILy YBEJIWUMTE B 2 pasa, TO MOIYIb
YCKOpEeHHs Tena:

1) ymeHbImHTCS B 4 pasa 2) He H3MEHHUTCS 3) yBEIHUHTCA B 4 pasa 4) yBeJIUYHTCS B 8 pa3

3ananne 3

duznueckre 0OCHOBLI MEXAHUKH: 3aKOHEI COXPAaHEHHUS: CHAPSI, JIETEBIIHH TOPH30HTAILHO CO CKOPOCTRIO
20 M/c pazopBaics Ha JiBa OCKOJIKa MaccaM® 4 KT 1 6 KI. YKaXuTe BCe IPABUIIBHBIC OTBETHI

1) mmITysibe cHapsaa 1o B3peiBa paseH 200 kr M /c

2) CyMMapHBIH HMITYJIbC IBYX OCKOJIKOB PaBEH HMITYJIbCY CHaps/Ia 10 B3phIBA

3) EMITyIbC MEHBIIETO OCKOJIKA IOoCHe B3phiBa paBeH 80 Kr M /c

4) cpe OTBETOB HET IIPABHIILHOIO

Jananne 4

du3HdYecKre OCHOBLI MEXAHHKH: KWHEMATHKA M THHAMUKA TBepaoro Tena. Kakas W3 yKazaHHBIX
(GOpPMYII COOTBETCTBYET YPABHEHHIO IHHAMUKH BPAINATEILHOTO JBMKEHHS TBEPIOTO Teja

n
DJ=>mr’2) J=J,+ma’3) M = Jg 4) L = const

i=1
3ananue 5
du3nyeckre OCHOBEI MEXAHHKH: KHHEMATHKA U THHAMHKA )KAIKOCTEH U ra3oB. JlaBneHue B I000M
MecTe MOKOSIIeHCs MKUAKOCTH OJUHAKOBO 10 BCEM HallpaBJIEHUSIM, IPHYEM JaBIICHHE OJUHAKOBO
IepeIaeTest Mo BceMy 00BbeMy, 3aHATOMY ITOKOSIIEHCS JKUAKOCTBIO — 9TO
1) saxou ITackans  2) 3akoH Apxumena

3) zakon HeroToH 4) 3axon /laneTOHA
Tect 111
3aganue 1
du3NUeCKHe OCHOBEI MEXAHHWKH: YPABHEHUS BUKEHHsI. PABHOMEPHBIM HA3LIBACTCA IBHKCHHE, IIPH
KOTOPOM:

1) Teno 3a Jr0OBIe paBHBIE IPOMEXKYTKH BPEMEHH COBEPIIACT PABHEIC IEPEMEINCHUS
2) CKOPOCTH Tella U3MEHSIETCs 3a PABHBIE IIPOMEKYTKH BPEMEHH Ha OJHY H Ty XK€ BEIHIHHY
3) cpesu OTBETOB HET BEPHOTO
3ananne 2
du3ryeckie OCHOBEI MEXAHUKH: KHHEMATHKA M JIHHAMHKA TBepaoro Tena. Ha Teno geicTByeT cuna
msoxect 30 H 1 cuna 40 H, HanpaenenHas ropu3oHTanbHO. KakoBo 3HaUEHHE MOy ISt
paBHOIEHCTRYIOMEH 3THX CcHIl?
1)I0H
2)70H
3)50H
4) cpemH OTBETOB HET IIPABUIIBHOIO
Saganue 3
du3uyuecKue OCHOBBI MEXAHHKH: 3aKOHBI coXpaHeHHs. Kakas U3 yKazaHHBIX (QOPMYIN XapaKTepH3yeT
3aKOH COXPAaHEHHUsS SHEPrUH
1) % m,5,=const2) Ex+En=const 3)dA=-dEn 4) A=AE+
i=1
3apanne 4
du3wyeckre OCHOBBI MEXaHUKH: KMHEMATHKA 1 JIMHAMHUKa TBepHoro Tena. Kakas M3 yKasaHHBEIX
(GOpMYJT COOTBETCTBYET 3aKOHY COXPaHEHHS MOMEHTa HUMITyIIbca

1 = im,r,.z
i=1

2) J=J, +ma’

3) M =Jg

4) L = const

3aganue 5

du3HYecKye OCHOBH MEXAHHKH: KHHEMATUKa U JIMHAMHUKA KHIKocTel H ra3oB. Ha Telno, morpyxkeHHoe B
KHJIKOCTB (Ta3), IEHCTBYET CO CTOPOHBI 3TOH JKMKOCTH HANpaBeHHas BBCPX BBITAIKHBAKOMAA CHIIA,
paBHas BECy BBITCCHEHHOH JKHIKOCTH (rasa) - 970



1) 3akon [lackans 2) 3aK0H Apxumena
3) 3akon HeroToHa 4) 3axoH JlankToHa

Tecr IV
3aganue 1
du3nyeckre OCHOBBI MEXAHUKH: YPABHEHHUS MBIDKEHUA. TaHTeHIMAIbHAS COCTABIIOMAs YCKOPEHHS
XapaKTepH3yerT:
1) OBICTPOTY U3MEHEHHUS HAIIPABICHHS CKOPOCTH 2) OBICTPOTY U3MEHEHHS MOAYIISI CKOPOCTH
3) GBICTPOTY H3MEHEHHS MOY/ISL X HAlIPaBICHHSA CKOPOCTH  4) OBICTPOTY H3MEHEHHS CKOPOCTH
3aganue 2
dusHyYecKre OCHOBB MEXaHHKH: KHHEMATHKA | JHHAMUKa TBEpAOro Tena. JIBa HeOONbIIHX Tera
OIMHAKOBOM Macchl IPHTATHBAIOTCS APYT K APYTy ¢ chutoit F rpapuTanuonsoro p3aumoeicrsus. [Ipu
YBETMICHAN PACCTOSHHUS MEXKIY TellaMH B 2 pasa Cuild B3auMO/IeHCTBHA:

1) yBenmuuBaeTcs B 2 pasa 2) yBenuuuBaeTcs B 4 pasa
3) yMeHbIIaeTcs B 2 pasa 4) ymensmiaeTcs B 4 pasa
3ananue 3

®u3puecKkue OCHOBEI MEXAHHUKH: 3aKOHBI coxpaHenus. Teno cBoboxHO magaet ¢ BeIcoTE! 10 M. Macca
tena 1 xr. HaliTi KWHETHYECKYIO JHEPTHIO TEJIa IIPH yAape 0 3€MIIO.

DO x  2)100 Tx 3)500 Ix 4) 1000 Tx

3ananue 4

MDu3HYeCcKIe OCHOBEI MEXAHHKH: KUHEMATHKA ¥ IUMHAMHAKA TBEpAOro Tena. Kakas M3 yKa3zaHHBIX
$OpMyIT COOTBETCTBYET MOMEHTY HHEDIIHH TeJla OTHOCHTENBHO OCH BPAIIEHHS, IPOXOIAMEH qepes
[IEHTp Macc Tena

DJ=Ymr 2)J=J,+ma® 3) M =JF 4) L = const
i=1

3aganue 5
du3YecKre OCHOBSI MEXAHUKH: KHHEMATHKA U JIMHAMUKA JKHUIKOCTEH 1 ra3oB. Kakas M3 yKa3aHHBIX
GopMys COOTBETCTBYET ypaBHEHHIO beprymmm

2 2

1) Sv = const2) p;) + pgh+ P = const 3) p;)

+P=const4) F, = pgV

Tecr V

3amanue 1
Du3nUecKHe OCHOBEI MEXAHHUKHU: YPaBHEHMs IBIKCHHA. YKa3aTh GopMyly 3aBUCHMOCTH yIila II0BOPOTa
OT BPEMEHH IIPH PAaBHOMEPHOM BpallaTelbHOM JBIDKCHHH.

2 2
1)gp:a)0t+fé—2) qp:%—
Heo=wtd) p=27N

3ajnanue 2

du3HYecKre OCHOBBI MEXAHUKH: KHHEMATHKA H IWHAMUKA TBEPIOTO Tela. J[Ba OJIMHAKOBBIX MalICHbKUX
IITApHKa HAXOJATCS Ha HEKOTOPOM PacCTOSHHE JPYT OT Apyra. Kak Hamo H3MEHHTh Maccy Kakaoro
MapuKa, 9To6BI IPY YBEIHICHHH PACCTOAHMA MEXKIy HAMH B 3 pasa CHia IpaBHTAlHOHHOTO
B3aMMOIEHCTBHS MEKIy HUMH OCTaIACh IPEKHEH?

1) yMeHBITHTE B 3 pasa  2) yBeJMuMTh B 3 pasa 3) yMeHpIMTh B 9 pa3  4) yBenmuuuts B 9 pas
3aganue 3

Du3NUeCKHe OCHOBBI MEXAHHUKH: 3aK0oHBI coxpanenus. C HemoBMXHOH Toaku Maccod 200 Kr nphiraet
MaTb9HK Maccoit 50 KT B TOPU30HTAILHOM HAIIPaBIEHHH CO CKOPOCTHIO 5 M/¢c. KakoBa cKopoCTh JIOAKH
ocyIe IpboKKa?

1,25 2)08mc 3)1mc 4) 2,5 m/c

Jananue 4
du3nyecKre OCHOBBI MEXAHUKH: KHHEMATHKA W JIMHAMHKA TBEpIoro Tena. KuHeTHdeckas SHEprus
BpalIeHHsI
mg> Ja* kx?
1) & = 2) E=—3)E=mgh ) E=—
2 2
3aganue 5

du3ryecKre OCHOBBI MEXaHHKH: KMHEMATHKA W JHHAMUKA XKUIKOCTeH H ra3oB. Kakas M3 yKasaHHBIX
(opMYII COOTBETCTBYET 3aKOHY ApXHMe/a



pv’
2
(1 kypc, 2 cemecTp)
Teer I

+P=const4)F, = pgV

HSv = constZ)pTD— + pgh+ P = const 3)

3amanue 1

VKa3aTh NPHHIHIT CYTIEPIO3HINH (HATOXKEHH) JIEKTPOCTATHYECKHX TONEH

1)anrebpamyeckas CyMMa JIEKTPHISCKAX 3apsiI0B MOO0H 3aMKHYTOM CHCTEMBI OCTAETCsl HEM3MEHHOH,
Kakue OBI TPOIECCHl He TIPOMCXO/IMIIH BHYTPH CHCTEMBI

2)HaNpsKEHHOCTH PE3YIBTHPYIOLIETO M0, CO3/[aBAEMOT0 CHCTEMOH 3apsA/I0B, paBHa BEKTOPHOH CyMMe
HAIPSKEHHOCTEH MOTel, CO3/1aBaeMbIX B IAHHOHM TOUKE KaX/IbIM U3 3a8psA/I0B B OTACIEHOCTH
3)aeKTprYECKuii 3aps T0O0T0 Tela COCTaBIAET 1eJI0e KPaTHOE 0T 3IEMEHTAPHOIO 3JIEKTPHIECKOT0
3apsna e

4)BenTMUMHA 3JIEKTPHYECKOTrO 3aps/ia He 3aBHCHT OT CUCTEMBI OTCYETA, T.€. HE 3aBHCHT OT TOT'O, IBHKETCS
OH HUJTH TTOKOUTCH

3ananne 2

DNEeKTPHYECKOE TIONIE CO3IaH0 TOUeUHBM 3apsiioM Q. UeMy paBHa HalpSKEHHOCTH 3JIEKTPHIECKOTO
I0JIA B TOYKE IPOCTPAHCTEA, B KOTOPYIO MIOMEINEH IIPOOHBIM TOUeUHBIH 3aps/l ( Ha PACCTOSHUH T OT

3apsiga Q7

Dr2e; el s 4l
r r r r

3aganue 3

DNEeKTPUIECKHH TOK - 3TO

1)moboe ymopsiodeHHOE (HAIPaBIEHHOE) IBHKEHHE JIIEKTPHIECCKUX 3apAI0B

2)yHOpsAI0YEeHHOE ABIKCHHE JIEKTPUIECKHX 3apa/I0B, OCYIIECTBICHHOE IEPEMEIICHHEM B

IIPOCTPAHCTBE 3apPsKECHHOT0 MaKPOCKOIIHYECKOI0 TEa

3)TOK BO3HHKAIOMIHH B IPOBOJHUKE IO JeHCTBUEM IIPHIIOKEHHOIO JIEKTPHYECKOrO MO E B
pe3yIbTaTe MepeMeIleH s 3apsI0B: MON0KHTEIBHEIX — II0 IOJK0, OTPHIATENBHBIX — IPOTHB IO

4)TOK, CHJIa TOKA ¥ HaIIpaBIIeHHE KOTOPOTO HE U3MEHAIOTCSA CO BPEMEHEM

3apanne 4

DIEKTPHYECTBO W MalHETH3M: KaKas U3 IPUBEICHHBIX HIDKE (QOPMYIl BEIpaKaeT 3aBHCHMOCTD YAEIBHOTO
COIPOTHBIIEHHS OT TEMIIEPaTyphl?

1)R=p§2)R=R0(1+at)3)p=p0(1+at)4)p=l
4

3aganue 5
Kax u3MeHHTCS CHIIa TOKa, HAYINETO 110 POBOJAHUKY, €CITH HAIPSUKEHHE MEeXKy KOHIIAMH IIPOBOIHHKA H
TUTOINAE €T0 CEUeHHUS YBETHIHTE B 2 pa3a’
1)ue u3MeHuTCA2))yMeHBINHATCS B 4 paza3)yBenuunTes B 2 pasad)yBennduTes B 4 pasa.

Tecr 11
3aganne 1
YkazaTh 3aKOH COXpaHEeHHMs 3apsa/a
1)anrebpandeckas cyMMa 3JeKTPHYECKHX 3apsI0B 000N 3aMKHYTOH cHCTEeMBI OcTacTCsad HEM3MEHHOMH,
Kakue OBl IPONECCHl He MPOHCXOIHIH BHYTPH CHCTEMEI
2)HaNpsHKEHHOCTH Pe3yIBTHPYIOMIETO IO, CO34aBaEMOI0 CHCTEMOM 3apsA/I0B, PaBHA BEKTOPHOH CyMMe
HaIpPsHKEHHOCTEH 1moreii, co3/1aBaeMbIX B IJaHHON TOUKE KaXJIbIM M3 3aps/I0B B OTIEILHOCTH
3)3nmeKTpUYecKuit 3aps I0O0ro Tena COCTaBIIET 1IEJI0€ KPaTHOE OT JIEMEHTAPHOI0 3JIEKTPUYECKOTO
3apsana e
4)BeTHUMHA IEKTPHUYESCKOTO 3apsaa He 3aBUCHT OT CUCTEMBI 0TCUETa, T.€. He 3aBUCHT OT TOTO, ABIIKETCH
OH WM TIOKOUTCS
3amanne 2 YKazaTe BEIpAKEHHE 711 HAIPSDKEHHOCTH 3JIEKTPUYECKOT0 M0JIs TOYEYHOTO 3apsjia B cpefie

1) #3%2 2);%3)1{ Lz 4)£
drey r dme g r er 99
3apanue 3

YKazaTh 3aKOHBI IOCJIEIOBATEIEHOTO COSTHHEHUS IIPOBOJHHUKOB.



n n z 1 a1
1)1 = const, U:ZUI.; R = ZR 2) I = const, U=ZUE'; _:Z*_
=1 i=1 i=1 'R i=1 RI

n 1 n 1 n 1

i=1 i=1 =1 =

3ananmne 4
CyBe/MYeHHeM paHyca IONEPEIHOr0 CeUeH s IPOBO/IHUKA B 2 pa3a ero CONpOTHBICHUE
1)yBemuuntes B 2 paza2)yMeHbIIATCS B 2 pasa  3)yBEIMIHTCS B 4 pasa 4)ymensInuTes B 4 pasa.

3aganue 5
VKazaTh BHIPAKEHHE, CBA3BIBAIONIEE HATIPSHKEHHOCTh SIEKTPOCTATHISCKOTO 0N ¢ NOTEHIIHAIOM

DE=-gradg; 2)E=£; 3)E -2, 4)co=z-
0 % q

Tecr II1

3aganue 1

Kak W3MeHHTCS HAPSHKEHHOCTh 3IEKTPUIECKOT0 MM B JaHHOM TOYKe TIPH YMEHBIICHHH 3aps/a,
CO3/IAIOINEro Moe, B 3 pasa
1)ymenpmuTes B 3 pasa  2)yBeIHduTCA B 3 pasa; 3)yMEHBIIMTCS B 9 pa3; 4)He U3MEHHTCH.

3amanue 2
DNeKTPOCTATHKA B BAKyyMe: yKa3arh 3akoH KyiioHa s OJJHOPOIHOH M30TPONHOMN CPebl B BEKTOPHOH

bopme.

R TN 2 N 10 0 PN N IQIH%\
I)F—47550 2 ,2)}?—47“;0 2 NF=qE; HF =k—— e
3ananwme 3

IMocTOsSTHHBIH TOK - 3TO

1)mo6oe yropsaoueHHOE (HalpaBIeHHOE) ABIKSHHE JICKTPHICCKHX 3apANIOB;

2)yIOpAI0YEHHOE IBH/KEHHE IEKTPUYECKHX 3aps/I0B, OCYIIECTBICHHOE [IEPEMCINCHHEM B
IPOCTPAHCTBE 3aPSKEHHOI0 MAKPOCKOIIHYECKOr'0 TEIa;

3)TOK, BO3HMKAMOIIMIA B IPOBOJHUKE IO AEHCTBHEM IIPHIIOKEHHOTO JIEKTPUYECKOTO TI0TIT E®B
pesyJIbTaTe TepeMEIeH s 3apsaI0B: IONOKUTEIBHBIX — 110 [0JI0, OTPUIATEBHBIX — IPOTHB IO,
4)TOK, CHJIA TOKA M HAIIpaBJIeHHE KOTOPOTO He H3MEHSIOTCS CO BPEMEHEM

3ananue 4

. CuJia ToKa B IPOBOJHHUKE COTNIacHO 3akoHy Oma

q U . P
1 : 2y—=—§ 38 H-—
)r )R )] )U

3ananue 5
Kakoe 13 IPEBENEHHBIX BIPAXKCHHH COOTBETCTBYET ONPEIE/ICHUIO IUPKY/IALINH BEKTOPA

HaHpH)KGHHOCTH'7

152 2)— 3) §EdT={E dt; He.

90 1 L @
Teer IV

3ananue 1

DJIEeKTPOCTATHKA B BaKyyMe: alpsHKEHHOCTH JIEKTPHYECKOrO MO TOIEYHOr0 3apsaia Ha pacCTOAHAH 1
M pasHa 32 H/Kn. OnpenenuTs HApsKEHHOCTh 3TOTO MO0JIA Ha PACCTOSHHA 8 M ot 3apsna.

1) 0,5 H/Km; 2)2H/Km;, 3)4 H/Km, 4) 256 H/Kn

3aganue 2

DIIEKTPOCTATHKA B BaKyyMe: JHIIEKTPHYCCKas NPOHHMIAEMOCTh BOJBI paBHA 81. DTo o3Hayaer, 4TO
HaNpsHKEHHOCTH JIEKTPHYECKOTO 0TI B BOJC

1)B 81 pas3 Gonblue, ueM B Bakyyme; 2) B 81 pa3s MEHBIIC, UeM B BaKyyMe;

3) B 9 pa3 6onblie, 4eM B BakyyMe; 4) B 9 pa3 MEHBIIE, €M B BaKyyMe

3ananne 3

DNIEKTPHYECTBO ¥ MATHETH3M:COIIPOTUBIICHHE TIPOBOIHAKA —

1)pusuueckas BeIMYHHA, ONpeelsseMas CHIOH TOKA, MPOXOMALIEr0 €Hepes eIMHHUIY IUIOMaNH
TIONIEPEYHOT0 CeYeHUs IIPOBOJHMKA, TIEPICHINKYIAPHOrO HAIPAB/ICHHIO TOKA;



2)ckanspHas (u3MyecKkas BENHUYHWHA, ONpejeNsdeMasd OJIIEKTPHYECKHM 3apsjioM, NPOXOIIIHM 4epes
HOIEPEYHOE CEYSHHE IIPOBOJIHAKA 38 EMHHILYy BPEMEHH;

3)pusuyeckas BeNMYHHA, oOmpenenseMas pabdOTOH, COBEPIIAEMOHW CTOPOHHHMH CHIIAaMH  IIpH
MEpEeMEIIICHAN €IUHUYHOTO TIONIOKUTENBHOTO 3apsiia,

4)bu3uuecKas BeJIHYMHA, 3aBUCAINASL OT Pa3MepoB, POPMEBI U MaTepHalia NPOBOIHHKA.

3apanue 4

DIEKTPAYECTBO ¥ MACHETH3M: KaKas U3 IPHBEICHHBIX (HOPMYIT BEIPAKAET 3aBUCHMOCTE COIPOTHBIICHHA
OT N€OMETPHYECKAX Pa3sMepPOB IIPOBOHHKA H €I0 MaTepHalia

1)R=%; @R=p§; 3) R=Ry(1+at); 4) p=p,(+at).

3apanme 5

DIeKTPHYECTBO H MAarHETH3M: TpH OjMHaKoBBIX koHmeHcatopa C 1 = C 2 = C 3 = C coeMHEHE
napaurensHo. O0Imas JIeKTPOEMKOCTh HOIyYEHHOIO COCIMHEHUA paBHa

1)3C; 2)C 3)C/3; 4C 3

Teer V

3ananue 1

DeKTpocTaTHKA B BakyyMe. Kakoe 3JIeKTpHYECKOE [OJI€ Ha3bIBAETCS OTHOPOIHBIM

1) mone, co3/laHHOE PABHEIM KOIHYECTBOM MOJIOKUTEIBHEIX M OTPULATEIBHBIX 3aps/IOB;

2) mote, B KayKI0H TOUKE KOTOPOro BEKTOP HAIIPSDKEHHOCTH HMEET OJHHAKOBOE HalpaBieHue; 3)
oJ1e, B KaXKJ0M TOYKEe KOTOPOTO BEKTOp HAIPSDKEHHOCTH HMEET OJMHAKOBEIH MOJTY b,

4) noste, B Kak0¥ TOUKE KOTOPOIO BEKTOP HATIPSHKEHHOCTH HMEET OJIMHAKOBBIA MOYIIb i HAIIPaBJICHHE.
3ananue 2

DnexTpocraruka B Bakyyme. C Kakoii cuitoif 1eHCTBYET 2IEKTPHYECKOE T10JI€ HAlPSHKEHHOCTRIO E Ha
3aps g, TOMEIEeHHEIH B TaHHYI0 TOUKY OIS ?

1)ki%; 2) kE; NgE;
¥

1
gy — "
dreyr

3ajxanue 3

DIeKTPOCTaTHKA B BaKyyMe. PaccTostHAe MeXTy JIBYMs TOUedYHbIMH 3apaaamMu g1 = 90 uKn u

g2 = 10 uKun pasuo 4 cm. Ha kakoM pacCTOSHHE OT IIEPBOTO 3apsi/ia HAXOUTCA TOUKa, B KOTOPOH
HANPSYKEHHOCTE ITOJIS] paBHA HY IO

1D3cMm; 2)6cem;  3)L5cem; 4)1cem.

3ananne 4

DnexTpHyecTBO ¥ MarHeTu3M. llnoTHoCcTE TOKA —

1) dusugeckas BenHUHHA, OIpeessieMas CHIOH TOKa, IPOXOISIIEro Yepe3 eTUHHUILY IO any
HOIIEPEYHOTO CEUEHHS IIPOBOIHIKA, TIEPIIEHIHKYIIIPHOTO HAIIPABIICHHIO TOKA,

2) ckansgpHas Gpu3AYEcKas BEIHIUHE, ONpeaesseMas JIEeKTPHIECKAM 3apsioM, IPOXOISIIHM Yepes
IIOTIEPEYHOE CeueHHe IPOBOJHHKA 38 €AUHHUILY BPEMEHH;

3) husuUecKas BeIMYHHA, ONpeIensemMas paboTolH, COBEpPIIaEMOH CTOPOHHUMHE CHIIAMHE IIPH
NepeMEIIeHHH eIHHHIHOIO NOJI0XKHUTENBHOTO 3apsaa;

4) dusugeckas BeTHINHA, 3aBHCAIIAS OT pa3MepoB, (OPMEI B MaTepHala IIPOBOIHUKA.

3apanmne S

DIIEKTPHYECTBO U MarHETU3M. YKa3aTh 3aKOHBI NapaJlJIEIbHOI0 COCqHHCHHS IIPOBOTHHKOB

H n H 1
1) I = const; U:ZUI;R:ZRz‘ 2) I = const; U=ZUI-;—I-= NS 3)
i1 i=1 s R G Y
n I h 1 h N
I:ZIE; = const ;, — Z— 4) I=ZIE-; U = const; R=ZRE.
i=1 'R S R; izl i=1
(2 kypc, 3 cemecTp)
Tecr I

3ananue 1
JIBa KOTepEHTHBIX HCTOUHUKA H3JTyYaiOT BOJIHBI B OMHAKOBEIX (ha3ax, IEPHO/BI HX KoNeOaHHH paBHEI
0,210 ¢, cxopocTs pacmpocTpanenus BonH paa 3-108m/c. B Touke, s KOTOpoif pa3HOCTE X0za
BOJIH OT HCTOYHHMKOB paBHa 0,9 MM Oyzer HabmogarTecs. . ..

1) makcumy™m HHTepdepeHIHH, TaK KaK pa3HOCTh X0/1a paBHAa HEYETHOMY YHCITY ITOTYBOIH



MHHHMYM HHTepdEPEHIINH, TaK KaK Pa3HOCTh X0/Ia paBHa YeTHOMY THCIIY IOJIYBOJIH
2) MakcHMyM MHTeP(EpEHIHH, TaK KaK Pa3HOCTh X0/la PaBHA YETHOMY YHCITY IIOTYBOJIH

3) mMuHEMYM HHTep(hEpeHIHH, TaK KaK pasHOCTh X0/1a PaBHA HEHUETHOMY YHCIIY TIOJTyBOIH
3ananmne 2
[epuox nudpakIHOHHOH PEIETKH — 3TO ...

1) Bpems monHOro Koj1edaHws CBETOBOI'O BEKTOpA

2) IHMpHHA IPO3padHOH IIOJIOCH!

3) BpeMs NPOXOXKACHHS CBETOM PACCTOSHHS OT PELICTKH [0 SKpaHa

4) cymMMa IMpPHUHEL IPO3PaTHON K HENPO3PATHOH II0NI0C

Janpanne 3
Kakas U3 IpUBEICHHbIX Hioke HOPMYIT BEIpaXKaeT JUTMHY BOJIHbL J¢ Bpoiis
27 h C
DA=2D p=hk; Hl=—; HE=—h.
k p A
3ananue 4

BpeMsi H3HE aToMa B BO36YxIeHHOM cocTosHuA T=10 HC. YUHTEIBAs, YTO NIOCTOSAHHAS [Tnamxa 71
=6,6:10"%3B ¢ , MUpHHA 3HEPreTHYECKOro ypoBHs (B 3B) cocrapiser He MeHee

16,6101 2)1,5101; 3)1,510%; 4)6,6:10°

3apanue 5

MarsuTHOE KBaHTOBOE YHCIIO — 3TO

1) ymcno, onpenesIoee MOMEHT HMITYJIbCa JIEKTPOHA Ha 3a/laHHOC HAlIPaBJICHAS

2) OCHOBHO# HOCHTENH HH(OPMAIIHH O KOPIYCKYJISPHBIX M BOJIHOBBIX CBOHCTBAX MHUKPOYACTHIL
3) 3aBHCHMOCTD abCOMIOTHOTO IT0Ka3aTeld MPEJIOMIICHH BEIIECTRA OT YaCTOTHI MAAIONIETO Ha
BEIIECTBO CBETA

Teer 2

Jananune 1.

VcnoBre MakcuMyMa HHTep(QepeHIH. ...

1y A= i(2k + 1)% 2) &= i2k—';— 3)v=const; Ag =const4)v=const; A =const

3ananue 2
VKa3aTh BEIp@KEHHE, I03BOJIIOINEE PACCUHTATH MOJI0KEHHE TTIaBHBIX MAKCUMYMOB [T mubpaKIui
cBeTa Ha MTH(PaKIIHOHHON pelIeTKe
. . n
I)(a+b)sinp=x\; 2)asinp=xA; 3) I =1 ocosy; 4) tgas =2,
"
1

3ananune 3
KomryecTBEHHLIM BEIPAXEHHEM KOPITYCKYyIIPHO-BOJIHOBOTO Myald3Ma SBJIAETCA COOTHOIICHHE Jle

Bpoi#ins, KoTopklit 0606IIHI cooTHOmEH e ) = — 7151 (OTOHA Ha JIEOOBIE BOIHOBEIE POIECCH,

CBA3AHHBIE C YACTHIAMHM, HMITYJILC KOTOPEIX paBeH p. Torza, eciid CKOpOCTh YacTHI] OIMHAKOBA, TO
Ha¥MEHBIIEH UTHHOM BOTHBI 0071aar0T:
1) mefttpon;  2) mpotoH;  3) (X-yactma;  4) HO3UTPOH

3apanue 4

Taz




DHepreTHUeCKui CIEKTP aTOMOB ¥ MOJIEKYJI: HA PHCYHKE IIPUBE/ICHBI CIEKTP HOIVIOMCHIS
HEHW3BECTHOTO ra3a (B CEPEIMHE), CIIEKTPEI MOTTIOLIEHHs] aTOMOB BOJIOPO/Ia (BBEPXY) U Tenust (BHHU3Y).

YTo MOKHO CKa3aTh 0 XHMHYECKOM COCTaBE raza

1) T"'a3 comepskUT aTOMBI BOJOPOIA U TeIIHS.

2) I'a3 comep>KUT aToMBI BOAOPO/Ia, TETHS | €IIe KaKOro-To BEMECTBA
3) I'a3 comepIKUT TOJIIBKO aTOMEI BOJIOPO/Ia.

4) I'a3 comep:KHUT TOJNLKO aTOMBI TEITHA.

3ananue 5
DIEKTPOH JIOKATH30BAH B IPOCTPAaHCTBe B mpenenax Ax=1,0 MkM. YuuTsBas, uto nocrosHHas [lranka
$1=1,05-10"*IT5c, a Macca snextpora m=9,1-107'kr, HeompeaeIeHHOCTS CKOPOCTH A Vx(B M/C)

COCTaBJISIET HE MCHEE
1)87:10%; 2)115; 3)0,115; 4)8,7.

Tecr 3
3ananue 1
KorepeHTHOCTE BOIH — 3TO...
1) crokeHwe BOJIH, BCIEACTBHE KOTOPOTO B IPOCTPAaHCTBE HAOMIO[aeTes epepacpeIeieHne
CBETOBOI'O IOTOKA, B PE3y/ILTATE YeT0 B OJHUX MECTaX BO3HUKAOT MAKCHMYMEL, & B IPYTHX —

MHHHMYMEI HHTEHCHBHOCTH.
2) CornacoBaHHOE MpoTeKaHHe BO BpEMEHH U B IIPOCTPAHCTBE HECCKOJIBKHX BOTHOBBIX IIPOIICCCOB

3) IIpon3BeIeHHEe TEOMETPHIECKOM [UTHHBI IlyTH CBETOBOM BOJIHBL B JAHHOI Cpe/ie Ha II0Ka3aTellb
TIPETIOMJICHHS 3TOH CPEJIBI

4) He orpaHyHeHHBIE B IPOCTPAHCTBE BOTHEI OJHOM CTPOTO OTPEMIENEHHOH YaCTOThI U IIOCTOSHHOK
AMIUTATY /1B

3aganue 2

Judpaxius cBera -

1) OTKNIOHEHKE OT IPSMOJIMHENHOr0 PAacIpOCTPaHEH s M OTHOAHHE BOIHAMHE MPEMATCTBUMH;
2) 3aBHCHMOCTB 110Ka3aTeIIs IIPEIOMIICHHS BEIIECTBA OT JACTOTHI (JUTHHBI BOJIHEI) CBETA;

3) aBIIEHHE, TIPH KOTOPOM KoIeOaHHS CBETOBOIO BEKTOPA HAIPSDKEHHOCTH 3JIEKTPHYECKOTO IO E
KaKHM-TO 00pa3oM yIIOpsI0UEHBI,

4) sBJIeHHAE, IIPH KOTOPOM IIPOUCXOIHUT CIOKEHHE JIBYX KOTCPEHTHBIX BOJIH, BCIEICTBHE KOTOPOTO
HabTIOMAaeTCs YCHIIEHHE HITH OcTIablieHue pe3y IbTUPYIOIHX CBETOBBIX K0aeOaH!H B Pa3IMIHbIX TOUKaX
[IPOCTPaHCTBa

3aganue 3

Ko/H4yecTBEHHBIM BEIPAKEHHEM KOPITYCKY ISPHO-BOTHOBOTO Jyalk3Ma SBISETCA COOTHOLIEHHE Oe
Bpotina. Kakas u3 npuBeIeHHEIX GOPMYIT BBIpaKaeT CBA3b MEKIY [OJHON HeprueH JacTHIbI X
yacTOTOHBONH ne bpoins

1),1=2ir 2) E=hv3)i=ﬁ4)E:£h
k p A

3ananue 4

Bpems jXH3HH aToMa B BO30YKIE€HHOM COCTOSHHH T =5 HC. Y YHTbIBAs, 9TO IOCTOSHHAS Ilnanka /i
=6,6-10""%3B ¢, mmpEHA SHEPTETHYECKOTO YPOBHS (B 3B) cocTaBiseT He MeHee

1) 13,2210 2) 1,5:107° 3) 1,5-10% 4) 13,2:10°%

3ananueS

BonnoBas pyHKIIUS — 3TO

1) KBaHTOBOE YKCJIO, OTIPENEILIOIEE MOMEHT HMITYJIbCA 3JIEKTPOHA Ha 3a/JaHHOE HAllPaBJIEHHE
2) OCHOBHO} HOCHTENb HH(YOPMAIIHH 0 KOPIYCKYJIAPHBIX W BOJHOBBIX CBOMCTBAX MUKPOYACTHII
3) mporecc pacmpocTpaHeHHs kolebanuii B CIUIONIHON cpesie

Tecr 4

3aganue 1



MaxkcuMyM HHTep(EpeHIHr BOIH OyIeT HaOmo1aTbes B TOUKE IPOCTPAHCTRA, JJIS KOTOPO# pasHoOCTh
XO/1a OT HCTOUHHKOB paBHa 0,6 MKM. VICTOYHHKE HCITyCKAIOT 3I€KTPOMAarHUTHBIE BOJIHBI C YACTOTOH ...
D1-10% I'm 2) 510%Tm  3) 3,3:10%Tu 4) 610" I’y
3amanune 2
Ha nudpakiHOHHYIO PEIIETKY ¢ IEPHOJOM 3 MKM IafacT MOHOXPOMATHIECKHH CBET C [THHON BOTTHEI
650 aM. UeMy paBeH HAaHOOIBIINIA TTOPSIOK THGPAKIIHOHHOTO MaKcHMyMa?
1)2 2)3 3)4 4)5
3aganue 3
KonugecTBeHHBIM BBIpAaKEHHEM KOPIYCKYJSIPHO-BOIHOBOIO AyalH3Ma SBJIAETCA COOTHOILIEHHE JIe
Bpoitna. Ecnu gacTHIEI HMEIOT OZMHAKOBYIO IIHHY BOIHEI i€ bpo#ins, T0 HAMMEHBINEH CKOPOCTRIO
obmamaer
1) He#TpoH; 2) mpoToH;  3) (X-4acTula; 4) TO3UTPOH.
3ananue 4
[IpwHIMIT CYTIEPIO3UIIHE B KBAHTOBOH (DH3HKE
1) ecnm cHcTEMAa MOYKET HAXOMUTHCS B PA3JIYHBIX COCTOSHUAX, OINMCHIBAEMBIX BOIHOBBIMU ()yHKIIHSIME
Y1, ¥s,...Wn,. .., TO OHA TAKIKE MOXKET HAXOIUTHECA B COCTOSHUU ¥, ONMHCHIBAEMOM JTHHEHHOM
KoMOuHanue# sTux QyHKuni
2) HaIPAKEHHOCTE PE3YIBTHPYIOIIEr0 O, CO3aBaéMOT0 CHCTEMOH 3apsA/I0B, PaBHA BEKTOPHOM
CYMMe HaNpsKEHHOCTEH MMOJIeH, CO31aBaeMBIX B TaHHON TOYKE Ka)KIbIM K3 3aps/I0B B OTHEILHOCTH;
3) MarHETHAS HHIYKIHS PE3YIBTHPYIOMIEro IO, CO31aBaEMOr0 HECKOIBKMMH TOKAMH HITH
JIBHOKYIIIAMUCS 3apsiIaMH, paBHA BEKTOPHOM CyMMe MarHMTHBIX HHIYKIIHH IOJIEH, CO31aBaeMBbIX
Ka)KJIBIM TOKOM HJIH JBIDKYIIUMCS 3apsIOM B OTIENLHOCTH
3apanue 5
MarauTHOe KBaHTOBOE YHCIIO — 5TO
1) ymcIto, ompenesIoniee MOMEHT UMITYIIbCa IeKTPOHA Ha 3a/[aHHOE HallpaBlIeHHe
2) OCHOBHOM HOCHTENH HHGOPMAITHH O KOPIYCKYJIAPHBIX H BOJIHOBEIX CBOHCTBAX MHKPOYACTHIL
3) 3aBHCHMOCTH abCOIOTHOTO MTOKA3ATENs IIPETOMIIEH S BEIECTBA OT YaCTOTHI aJafollero Ha
BEIIECTBO CBETa

Teer 5
3aganne 1
YcnoBue MEHEMYMa HHTEPEPEHIIMH BOJIH

1) A=+(2k +1)% 2) A= iZk% 3) v=const; A = const 4)v=const; A = const

Jamanue 2

Judpakiuio BOIH MOXKHO HaOMIOaTh, €CIH:

1) pa3Mep IpEenaTCTBUSA MHOI'O MEHBIIE JIHHBI BOTTHEL,

2) pa3Mep IPENATCTBHS MEHBIIE MIIM CPAaBHUM C JUTHHOH BOJIHEI,

3) pa3Mep IPenITCTBHSL MHOTO OONBIIE AIHHBI BOJIHEL,

4) npu m00bIX COOTHOIIEHUIX Pa3sMEPOB IIPEIATCTBUSA U JJIHHBI BOJIHBL

3apanue 3

Bouss! ge Bpoiins: ecii IpOTOH B HEHTPOH IBHUTAOTCA ¢ ONHHAKOBBIMH CKOPOCTSMH, TO OTHOINECHAE HX

A
IUTHH BOJH ne bpons f PaBHO

n
1) 4; 2) 1/2; 31 4) 2.
3ananue 4
DIIeKTpOH JIOKATH30BaH B POCTPAHCTBE B IIpe/esax
Ax=0,5 MxM. YuuThIBas, 9To mocTossHHAA [lnanka %1=1,05-10"*Ix-c, a macca snexkTpora m=9,1-107kr,
HEOTIPEAEJIEHHOCT CKOPOCTH A Vy(B M/C) COCTABNAET HE MEHEE
1) 87:1073; 2)230; 3) 0,230; 4) 8,7.
3ananue 5
BomnoBas ¢yHKIHSI — 3TO
1) kBaHTOBOE YHCIIO, OIpeeNsiomee MOMEHT UMITY/IbCa AIEKTPOHA Ha 3aJaHHOE HalpaBIeHHE
2) OCHOBHOM HOCHTEJIb HH(GOPMAIHH 0 KOPITYCKYISPHBIX U BOTHOBEIX CBOMCTBAX MHKPOYACTHIL
3) mporlece pacripocTpaHeHus KoebaHuii B CIUIOMHON cpejie



OTBeTBI K TECTOBBIM 3aJaHHAM /Il KOHTPOJIA HPOMEKYTOYHBIX 3HAHUH
(1 xype, 1 cemecTp)

TECTI
Ne 3aoanun 1|12 ]3| 4 5
Ilpasunvrvie omeemui 1|4 |13 2 2
TECT II
N 3aoanua 1 2 3 4 D
IlpasunvHsle omeemol 2 | 3 |12| 3 1
TECT II1
Ne 3aoanua 1|12 ]3| 4 S
Ilpasunvrsie omeemol 113|242
TECT IV
Ne 3aoanun 1|23 ]| 4 5
IlpagunvHsie omeembl 2 | 4| 2 1 2
TECT V
Ne 3aoanua 112 |3 ] 4 5
ITpasunsusie omeembol 3| 2 1| 2 4
(1kypc, 2cemecTp)
TECT I
Ne 3aoanua 1 2|3 4 5
Ilpasunsnsie omeemol 2 13|13 | 4
TECT II
Ne 3aoanun 1|23 )| 4 5
Ilpasunvusie omeembsl 1 3 1 2 1
TECT III
Ne 3adanun 1 2 3 4 5
Ilpasunsnsie omeermbsl 1 4 4 2 3
TECT IV
Ne 3aoanun 112 |3 4
Ilpasunbrsle omeentsl 1 12| 4|2 1
TECT V
Ne 3adanua 112 |3 4 5
IIpasunvusie omeemul 4 | 311 3

(2 xypce, 3 cemecTp)

TECT 1
Ne 3aoanua 112 |3 | 4 5
Ilpasunsrsie omeembl 3143 4 1
TECT II
Ne 3aoanun 1123 4 5
Ilpasunsrsvie omeemut 2 (1|3 1 2
TECT III
Ne 3a0anun 112 |3 | 4 5
ITpasunsrsie omeemol 1 12| 4 2
TECT IV

Ne 3adanus (1 [2]3]4f[s5] [ [ | |




IIpasunvrsle omeenbvl | 2 | 3 l 3 ‘ 1 | 1 | I ‘ | |
TECT V
Ne 3aoanun 1 (2|3 | 4 5
Ilpasuneusie omeemnvl 1 (1,2 3 | 3 | 2

7.4 Mertoquueckue MaTepHAlbl, ONPE/IENSIONIIe IPOIelyphl OIICHUBAHMA 3HAHWH, YMCHIHN,HABBIKOB
¥ OTBITA AEATEIBHOCTH. XapaKTePU3YIOIIHX STallbl (OPMHPOBaHMS KOMIICTCHIAH

KpuTepHuH BLICTABIEHHS OLEHOK MPH NPOBEeHUH TEKYIero KOHTPOJIs,
NPOMEKYTOYHOM H HTOTOBOH (rocy1apCTBEHHbBIA JK3aMeH) aTTeCTallHH

Ilkana oneHHBAHUSA Onenka Kpurtepuu BbicTaB/IeHHS OIEHKH
100-iponenTHas mKana |[HeymosierBopuTenbHo  meHee 50 % mpaBHIIBHEIX OTBETOB
Y TOBJIETBOPHTENHHO 50- 69 % npaBHUIBHBIX OTBETOB
Xopomo 70-84 % npaBHIIBHEIX OTBETOB
OTnugaHO 85-100 % nmpaBHIIBHEIX OTBETOB
JIByxOampHas 1mKana He 3agTreHo BricTasiiseTcs MpH HAIMYUH CEPhE3HBIX

VIIYIIEHHH B I[IPOLECCE  M3IIOXKEHHS
yaeOHOT0 MaTepHala; B cIIydae OTCYTCTBHS
RHaHUH OCHOBHBIX TIOHATHHI i
onpeneNicHU Kypca MM IIPHCYTCTBHH
GONBIIOT0  KONMHYECTBA  OMIMOOK  IIpH|
MHTEPIPETAI[HH OCHOBHBIX OIPEIEIeHHH;
eCJIi CTYJCHT IIOKa3bIBAET 3HAYHTEITLHBIE
BaTPyIHEHHS IpA OTBETE Ha|
TIpeTOKEHHEIE OCHOBHBIE H
UTOTIOJTHHATETBHEIE BOIIPOCEI; IIPH YCIIOBHH]
OTCYTCTBHS OTBETa Ha OCHOBHOW H|
ITOTIOTHUTENEHBIH BOIIPOCHL
He BpmonHeHo
BayTeHo BreicTaRngercs ITpH  YCIOBHH, €CIH]
CTYHEHT TIOKA3blBaeT XOpPOIIME 3HAHHUS]
M3YIECHHOTO MaTepHaia; CaMOCTOATENBHO,
UIOTHYHO M IIOCIENOBATENBHO H3JIaracT H
MHTEPIPETHPYET MaTepHaabl y4eOHOro)
Kypca; IONHOCTBIO pPAcKpPhIBAET CMBIC]
[IPE1araeMoro BOIIPOCa; BIIAJIEET]
OCHOBHBIMH TEPMHUHAMH W  IIOHATHIMH]
H3Y4EHHOTO Kypca; IMOKa3blBaeT YMEHHE
[EPEIOKUTh TEOPETHYECKHE 3HaHHA HA
[Ipe/IIoJiaraeMbli IPaKTHYECKHH OIBIT.
BemosaeHno

YeTrpexbaiuipHast mkana [HeyToBIeTBOPHTENBHO OO6yuaronuiica He 3HaeT 3HAYUTEIEHON
YacTH  TPOrPaMMHOro  Martepuana,
HOIYCKAeT CYIIECTBEHHbIE OIMUOKH, C
OONBIIMMH 3aTPYAHEHHSIMH BBITIOHSET
IpaKTH4ecKHe paboTsl

Y TOBIIETBOPHUTENEHO O6yuatommiics YCBOHI TOJBKO
OCHOBHOW MaTepWan, HO He 3HaeT
OT/ENBHEIX neranei, JOTTyCKaeT
HETOYHOCTH, HEIOCTATOYHO TNpaBHITLHEIE
bopMyTUpPOBKH, HapyIIaeT

TMMOCHEOA0BATCIIBHOCTE B H3JTOKECHHH




[IPOrpaMMHOTO MaTepHasa U UCTIBITEIBACT
3aTpyAHEHHS B
BBIMOJTHEHHH IPAKTUYECKUX 33 aHHH.

Xopo11o

O6yuarommuiics TBEPAO 3HaeT
MpOrpaMMHEIH MaTepuall, TPaMOTHO H 10
CYLLECTBY W37araeT ero, He JOIycKaer
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOTMPOC, MOKET NPAaBHJILHO IMPHMEHATH
TEOPETHYECKHE TONIOKEHUS W BIAJEeT
He00X0JUMBIMH HaBBIKAMH pH
BEITIOJTHEHUH TIPAKTHYECKUX 3a0aHuH.

OTnuuHO

OGyuaromuiics rinyboko #  IIPOYHO
YCBOHIT BECh TPOrpaMMHBIA MarTepuall,
HCYEPIBIBAOLIE, II0CNIEI0BATENBHO,
rpaMOTHO M JIOTMYECKH CTPOMHO €ro
W3J1araeT, TECHO YBSA3BIBAET TEOPHIO C
MIPaKTUKOM. Ofyuaromuiics HE
3aTpyAHAETCS c OTBETOM npH
BUJOU3MEHEHUH  3ajaHus, CBOOOAHO
CrpaBiseTcs € 3ajadyaMM, 3aJlaHHAMH H
OPYTHMH BHIAMH TpPHMEHEHHS 3HAHUH,
MOKa3bIBAET 3HAHHS 3aKOHOJAATEJIBHOTO M
HOPMaTUBHO-TEXHUYECKOTO MATEpPHAJIOB,
MPaBUIEHO  OOOCHOBBIBAET  NPUHATHIE
pelleHnsi, BIajeeT pPa3sHOCTOPOHHHMHU
HAaBBIKAMH W TIPHEMaMM BBIIIOJHEHHA
npakTHYecKux  pabor, oOHapyKuBaeT
YMEHHE CaMocTosTeNIbHO 0000maTe |
W3jaraTh ~ MaTepuan, He  J0IycKas
OLIMOOK.




8. Yue6Ho-MeTonuYeckoe H MH(pOpPMANHOHHOe o0eclevyeHre NHCHUIUIMHBLI (MOXYJisl, MPAKTHKH,
I'hA)

8.1. OcHOBHAas TUTEPATYpPa

1.Jemumuenko, B.M. ®usuka [DnekrporHsi pecype]: yuebuuk / B.W. [lemunuenko, U.B. JlemumuesKo.
- M.. HWHO®PA-M, 2018. - 581 ¢ - DOBC «Znanium.com» - Pexum mgocryma:
http://znanium.com/catalog/product/927200

2. Huxepos, B.A. @u3uka. CoBpeMeHHEIH Kype [DeKTpoHHbH pecypc]: yueOnuk / B.A. Hukepos. - M.:
amxos w K, 2019. - 452 c¢. - DOBC «Znanium.com» - PexuMm JocTyma:
https://znanium.com/catalog/document?id=358507

3. Huxepos, B.A. ®uswka juist By3oB. Mexanuka H MOJEKy/IIpHas (u3uKa [DNEKTPOHHBIA pecypce]:
yae6amk / B.A. Huxepos. - M.: Tamkos u K, 2019. - 136 ¢. - O9BC «Znanium.com» - PexxuM focTyma:
https://znanium.com/catalog/document?id=358473

8.2. JlomoyiHUTENbHAS IATEpaTypa

1. Huxepos, B.A. ®msuka. Cospemennbii kype [DnexTponHsli pecype]: yaebnuk / B.A. Hukepos. - M.:
Jamxor wu K, 2018, - 452 c¢. - OBC «Znanium.com» - PexuM jgocryma:
http://znanium.com/catalog/product/415038

2. Huxepo, B.A. ®usmka juis By3oB. MexaHuka ¥ MoJeKynIdpHas (usuka [DNeKTPOHHBIH pecypc]:
yuebruk / Hukepos B.A. - M.: Jlamxkos u K, 2017. - 136 c. - OBC «Znanium.com» - PexuM pocTyma:
http://znanium.com/catalog.php?bookinfo=415061

3. Berpoga, B.T. ®usuka. COopuuk 3a1a4 [DNeKTpoHHBIH pecypc]: yuebnoe mocobue/ Berposa B.T. -
Munck: Bemmsiimas mxoma, 2015. - 446 c¢. - DBC «IPRbooks» - Pexum mpocryma:
http://www.iprbookshop.ru/48021

5. Kysnenos, C.1. ®usuka. BonroBas ontuka. KsaHTOBas IIpHpo/Ia A3ITyYeHNs. DIEMEHTEl aTOMHOH X
sAnepHOM (u3uka [DneKTpoHHBI pecypc]: ydebmoe mocobue / C.U. Kysmemos, AM. Jlumep. - M.:
BysoBckuit yuebuuk: MHOPA-M, 2019. - 212 c. - DBC «Znanium.com» - PexuM znoctyma:
http://znanium.com/catalog/product/1002478

6.Xappyrsak, B.I'. Kypc ¢usukn [DnextpoHHBII pecypc]: yuebnoe mocobue / B.I'. Xaspymsk. - M.:
NHOPA-M, 2014, - 400 ¢ - DBBC  «Znanium.com» -  Pexum  pmocryma:
http://znanium.com/catalog.php?bookinfo=375844

8.3. MudopMarnoHHO-TEIeKOMMYHUKAIHOHHEIE PECYPCHI ceTh «MHTepHeT)
- O6pasosarensupii mopran ®I'BOY BO «MI'TY»[Onextponnsii pecype]: Pexum mocryna:
https://mkgtu.ru/
- OdumansHeii caift [Ipasutensersa Poccuiickoit Peneparmu. [DnexTpoHHbIH pecype]: Pexum
moctyma: http://www.government.ru
- Wadopmannonno-npasoBoit mopran «l'apaHT» [DneKkTpoHHEIH pecypc]: PexuMm nocryma:
htip://www.garant.ru/
- Hayunas snextponHas 6ubmuoreka www.eLIBRARY.RU — Pesxnm moctyma: http://elibrary.rw/
- DNeKTpOHHEIH Karanor 6ubnuorexu — PexumM goctyma: //http://lib.mkgtu.ru:8004/catalog/fol2;
- Enunoe oKHO JI0cTyHa k 06pa3oBaTebHbIM pecypcam: PesxuM mocTyma: http://window.edu.ru/




9.MeToaMuyecKHe YKazaHus 1J1s1 00y4al0MHXCH 10 0CBOEHHI) TUCUMILTHHBI.

OO0mue BONPOCHl OPraHU3aliy H3yYeHHs THCIHILIHHBI

Uzydenme Kypca TpeOyeT IOCEIIEHHS IEKIUH, aKTHBHOH pabOTBI Ha MPAKTHYECKUX 3aHATHAX,
BBIIIOJTHEHHs BCeX Y4eOHBIX 3alaHuil NpelojaBaTelii, 03HAKOMIEHHS C OCHOBHOH W JONOJHHTEIEHOH
matepatypoit, CPC. Bo Bpems JIEKIAX CTYIEHT JOJIKEH BECTH KpaTKuit KOHCIEKT. PaboTa ¢ KOHCIEKTOM
neximi npemmonaraer B pamkax CPC mpocMoTp KOHCITEKTa (KETaTenbHO B TOT JKe [€Hb [0CIIe 3aHATHI).
Heo6X0IuM0 OTMETHTH MaTepHaIbl KOHCIIEKTd, KOTOPBIE BEI3RIBAIOT 3aTPyIHEHMS 171 IMOHKMaHus. [Ipu
9TOM OOYdYarOINMiics JOJKEH cTapaTbcs HaWTH OTBET HA 3aTPYIHMTCIBHBIA BOMPOC, HCIONB3YS
PEKOMEH/I0BaHHYIO JIATEPaTypy. ECIH eMy caMOCTOATENbHO He Y[anoch pa3odparbes ¢ MaTepHalioM,
Heob6XxomuM0 cOPMYIIMPOBATE BOIPOCEI M OOpPAaTHUTHCHA K IIPENONABATENI0 HAa KOHCYNBTAIMU MIH
ommkaiimeit nexipn. OOydaromeMycss HEOOXOIMMO pPETYISIPHO OTBOAHTE BpeMs [UI1 TTOBTOPEHHSA
TIPOMIEHHOTO MaTepyana, IPOBepssi CBOH 3HAHHS, YMEHHs M HAaBBIKH 1O KOHTPOJBHBIM BOIpocaMm (B
mnpenenax spemeru CPC).

IIpaKTHYECKHE 3aHSTHsS. COCTABIAIOT BaXKHYIO 4YacTh MPOGECCHOHANBHON MOATOTOBKH CTYICHTOB.
OcHOBHasl 1eTb TIPOBEIEHHs IPAKTHUCCKUX (CEMHUHAPCKMX) 3aHATHH — (OPMHpOBAaHHE y CTY[NCHTOB
aHAIHTHYECKOT0, TROPYECKOTO MBINIIEHHS! IYTEM IIPHOOPETEH s MPAKTHYECKHX HABBIKOB. ConepixaHue
IIpaKTHUecKuX 3aHsTHi Qukcupyercs B PIIJI B paszmene 5.4. Hacrosmed mporpammbl. BakHO#
cocTapisromelt MoboH (OpMBI NPaKTHYECKHX 3aHATHH SBIIOTCA yInpakHeHHs (3amanus). OcHosa
YIIpaKHEHHs — IPUMEP, KOTOPBIA pa3bupacTcs ¢ IO3HIMM TEOPHH, PasBUTOH B Jekiuu. Kak mpaBmIo,
OCHOBHOE BHHMAaHHUE yaensercs GOPMHPOBAHMIO KOHKPETHBIX YMEHHH, HaBBIKOB, YTO M OIPEIEIHAET
COIEepIKAHHE JIeSTeNLHOCTH CTYIEHTOB — PelleHue 3a/1a4, Tpaduyeckue paboTel, yTOTHECHHE KaTerOpHH 1
[IOHATHH HAyKH, SBJIAIOIMXCS INPEANOCBUIKON INPAaBHIBHOIO MbIIUIeHHs ¥ pedd. IIpakTHyeckue
(ceMUHApPCKHUE) 3aHATHS BBIIONHIIOT CHEAYIONIME 3a1aYd: CTHMYIHPYIOT DEryJIpHOE H3YUeHHE
PEKOMEH/IOBAHHOM JIATEpaTypbl, a TaKike BHHMATEIBHOE OTHOMICHHE K JIEKIMOHHOMY KYpCy;
3aKPETISIOT 3HAHUS, IOTyIEHHbIE B IPOLECCe TEKIIMOHHOTO 00Y4eHHs U CAMOCTOSTENBHOR pabOTEl HaJl
JIATEPaTypOi; paciupsioT 06beM npodhecCHOHANBHO 3HAYUMBIX 3HAHHH, YMCHHH, HABBIKOB; TI03BOJIAIOT
IpPOBEPUTH [IPABHJIBHOCTE DaHEE IIOJYYEHHBIX 3HAHMH; IPUBHBAIOT HABBIKH CAMOCTOATENIBHOIO
MBIIIICHHs, YCTHOTO BBICTYIIEHHS; CIOCOGCTBYIOT CBOOOJHOMY ONEPHUPOBAHWIO TEPMHHOJIOTHEH;
NPEJOCTABJIAIOT  IPENONaBaTeli0  BO3MOKHOCTh — CHCTEMATHYECKH — KOHTPONHMPOBaTh  YyPOBEHb
CaMOCTOSTENbHOM paboThl CTyJAeHTOB. [Ipd MOATOTOBKE K IPAKTHYECKHM 3aHATHAM HEOOXOIMMO
[POCMOTPETh KOHCHEKTH! JIeKIHii W METONMYECKHME YyKasaHWs, PEKOMEHIOBAHHYIO JHUTEPaTypy IIO
JI@HHOM TeMe; BHIIOIHHUTH JOMAIIHEE 3a/[aHie; TIOArOTOBHTLCS K OTBETY Ha KOHTPOIBHEIE BONPOCH. B
caMOM Haualle IPAKTHUECKOTO 3aHATHSA MPErojaBareleM IPOBOJUTCS OIPOC CTYJIEHTOB 10 H3yJaeMOH
TeMe C BBICTABJIGHHEM OLIEHOK. Jlaee oI pyKOBOACTBOM IIperoiapaTells PeIaroTces 3a1a4y [0 JaHHOM
TeMe. B mpoliecce pelIeHHs 3a0a49d B HHTEPaKTHBHOHM (opMe HpOBOAMTCS OOCYMKIEHHE BO3MOXKHBIX
IyTed pelleHws, MOCTOBEPHOCTH IIOTYYEHHBIX DE3YJIbTaTOB, OLEHKH MPAaBHIBHOCTH PEIICHHA.
AKTHBHOCTE B 0OCY/IEHHH H a[€KBaTHOCTE CY)KIACHUI OI[EHHBAETCSA COOTBETCTBYIOMIMM OaIlIOM.

VriybneHue ¥ KOHKpETM3alldsl 3HAHMN NPOM3BOMMTCS I[P IPOBEICHHH JabOpaTOpHBIX paborT.
OCHOBHBIM METOJOM IIPOBEICHUS O3THX 3aHATHH SABIAETCS CAMOCTOATENbHAs paboTa CTYAEHTOB C
HCIONB30BaHHEM J1abOpaTOpHOro 00OPYNOBaHHUS, HATIIAAHBIX IIOCOOMH, HEOOXONMMOH TEXHHIECKOU
NOKYMEHTAalMM ¥ JHTepaTypsl. Kaknoe 3aHATHE OCHAIMACTCS OHIAKTHYECKMMH MaTCpHalaMH:
mnakaTamu, cxemamu., ComepkaHme J1abOpaTOpHBIX 3aHsTHH (uxcupyercs B PIIJ[ B pasmerne 5.5.
HAaCTOAIIEH IPOrpaMMBbI

IIpi TOATOTOBKE K 3a4éTy B JIOINOJNHEHHEC K H3YYEHMIO KOHCIEKTa JeKIMH H ydeOHBIX I0COOHH,
Heob6XOMUMO HOJIL30BaThCs yueOHON nMuTepaTypoil, peKOMeHIOBaHHO# B HacTosmed mporpamme. Ilpu
IIOATOTOBKE K 3aYETy HYKHO M3Y4UTh TCOPHIO: OIPEIENIEHHs BCEX IOHATHA W 3aKOHOB 10 COCTOSHUS
[IOHAMAHUSA MaTepHalia, CaMOCTOSTEIbHO PEIHUTE THIIOBBIE 3a/1a4H 110 KakKI0H TeME.

[Ipr TOATOTOBKE K OJK3aMeHy B MIOIOJHEHHE K H3YYEHHIO KOHCIIEKTOB JEKIMH, HEOOXOMHMO
H0JB30BaThCs ydebHOH JIHTepaTypoil, peKOMEeH/IOBaHHOH K HacTosmel nporpamme. [Ipu moaroroske K
SK3aMEHY HeOOXOJMMO H3Y4YHUTH TCOPHIO: ONpPENETIECHHS BCEX IOHATHH W 3aKOHOB IO COCTOSHHS
HOHMMAHHKS MaTepUasa M CaMOCTOSTEEHO PEITHTE [0 HECKOJIBKY THIIOBBIX 3a/1ay M3 KaxkIo# TeMeL [Ipu



pEIIEHHH 3a/1a9 BCer/ia HeoOX0AUMO YMETh Ka4eCTBEHHO HHTEPIIPETHPOBATE UTOI' PEIIECHHUS.

CamocTtosTensHas pabora crynentoB (CPC) mo AHCHHMIUIMHE HIPaeT BaXKHYIO POJIb B XOIE BCEIrO
yaebHOro Ipornecca. MaTepransl W METOUYecKHe pekoMeHnamun aa obecredenus CPC rorossarcs
TIPENo/IaBaTelleM | BBIIAOTCS CTYIEHTY HMperoiaBaTeieM H OUOIHOTEKOMH,

10. Ilepeyenr HHGOPMANHOHHBLIX TEeXHOJIOTHIl, HCIOJb3yeMbIX TNpPH OCYIIeCTBIEHHH
00pa30BaTeJLHOr0 TpoIecca MO JHCHHILIHHE (Monyns, npaktukd, [HA), Bxarouas nepedeHb
NpOrpaMMHOro obecnedeHdss H HHGOPMAIHOHHBIX CIPABOYHBIX CHCTeM (IPH HEOOXO0IHMOCTH)

MadopMalHOHHEIE TEXHOJOTHH, HCIOIB3YEeMBIE IIPH  OCYIIECTBJIEHUM 00pa3oBaTEIEHOTO
porecca o JUCIUTIIHHE T03BOJIIOT:
- OpraHW30BaTh MPOIECC 00pa3oBaHHA IIyTeM BH3yalM3allud H3y4aeMoH WH(QOPMAIMK TOCPEACTBOM
HCIIONB30BAHHS IIPE3eHTAIMH, yaeOHBIX QHIBMOB;
- KOHTPOJIMPOBATH PE3yIbTaThl 00y4eHHs Ha OCHOBE KOMIIBIOTEPHOIO TECTHPOBAHHS;
- aBTOMATH3HWpPOBATh PACYETHI aHATHTHYECKUX ITOKa3aTeNel, IPEdyCMOTPEHHBIE IPOrpaMMOH Hay9IHO-
HCCIIeI0BATEeNbCKOH paboTEL;
- aBTOMATH3HPOBAThH MOUCK HHGOPMAIIUH IIOCPEACTBOM HCIIOIL30BaAHHA

CIIPaBOYHEIX CHCTEM.

Jlna ocyimecTBieHHs yd4eOHOTO mpollecca HCIONB3YeTCs CBOOOJHO  paclpoCTpaHseMoe
(6ecrnaTHOE He TpeGyrolee JIHIEH3UPOBAHNS) IIPOTPAMMHOE ObecIieYeHne:

1.0nepanuonnas cucrema Ha 6aze Linux;

2.0¢ucusnt naker OpenOffice;

3.I'padmaeckuii naker Gimp;

4.BexTopusii penakrop Inkscape;

5.TecroBas cuctema Ha 6aze Moodle

6.TecToBas cucTeMa cobcTBeHHON paspadboTtku, mpasoobiagarens PI'EOY BO «MI'TY »,
cumeTenbeTBO Ne2013617338.



11. Onmucanue MaTepHaJbHO-TeXHHYecKoH 0a3pl, Heo0X0QUMOH /sl OCYIIeCTBJICHHS

06p33OBaTEJIbHOF0 nmponecca 1mo JUCHHILIHHE.

HaumMeHOBaHHS CIIEIMABHBIX
IIOMEINEHUH M [IOMeNeHHH A1
CaMOCTOSTENEHOH paboTh

OcHameHHOCTh
CIIEIHATBHEIX TIOMEINEHHH
¥ TIOMEINeHHH I

[TepeueHs JIUIEH3HOHHOTO
IIPOrpaMMHOTO 0OECIIEUEHHS.
PexBH3UTEI I10/ITBEPKIAIOIIETO

CaMoCTOATEIEHOH paboTel OOKyMEHTa
CrenuaibHble TOMEIICHHS
Yuebnas aymuTopus  juis| YueOHeni kimacc Ha 24| 1. OnepanmonHas cHCcTEMA
[POBECHHs 3aHATHH JIEKIIMOHHOIO | IOCAJ0YHBIX MmecT, | « Windows», JIOTOBOP
THIA H JaboparopHBX paGor Ne ayn. |mkadsr,  mocka | 0376100002715000045-0018439-01
221 IUCHEMA menoM; [oT 19.06.2015;
Aopec:yn. IlepBomaiickas ,191, 2|ycTaHoBKH Jnusi|  cBobomgHO pacrpocTpaHseMoe
9TaK nabopaTopHeIx pabor B|(OecmnarHoe HE Tpedyromee
Jabopamopus 3n1exmpudecmea u|KoIHdecTBe 7  INTYK, | JIMIEH3HPOBAHM) IPOTPaMMHOE
MazHemusma: HarJIs/IHbIE nocobus, | obecriedeHne:
clpaBoYHas JHTeparypa,| . ITporpamma TULSt

Yyebnas ayIUTOpUs TUIs
MPOBEJEHUs 3aHATHH JEKIHOHHOIO
Taa 1 nabopartopHex pabor Ne ayn.
223

Aopec:yn.lleppomatickas ,191, 2
ITAK

Jlabopamopusa ONMUKU u
K8AHMOBOU usuku:

YyebHas aymquToOpHs A4

TIPOBENEHUS 3aHATHH JICKIIMOHHOIO
tuna U naboparopHeix pabor Ne ayn.
228

Aopec:yn.llepomatickas ,191, 2
ITAK

Jabopamopun MexXaHuKu,
MONEKYNAPHOUL Quzuku u
mMepMOOUHAMUKIL:

KomneroTepHEI# Kitace

Mynemumeoutinaa aabopamopun
UHHOBAUUOHHBIXMEXHOI0ZUT

Ne ayn. 228(a)

Aodpec:yn.Ilepomaiickas, 191

2 aTax

TaOIIHIIELI

Vyebupni xinacc Ha 24

[10CaJOUHBIX MeCT
mkader,  OOCKa A
[IHCHEMa MEJIOM;
HATTIAHEBIE nocobus,
yCTaHOBKH TUTSt

nabopatopHbIx pabor B
KOJHYecTBe 6  IOTYK,
CIIpaBOYHAs JIUTEparTypa,
TabIUIIBL

Vyebrbr xnace Ha 30

II0CATOYHBIX MecT,
mkadpl;  JOCKa U
MmuCchMa MEJIOM,
HArJIAOHEIE moco0mus,
YCTAHOBKH LTSt

nabopaTopHbIX paboT B
KONIHYecTBE 5  INTYK,
crpaBo4Has JHTEpaTypa,
TaOTHIIBL.

KommbroTepHEI  KIlace
Ha 8 nocadoynvix mecm,
OCHAILEHHBIH
KOMIIBIOTEpaMH  Pentitim
¢ BbIxogoM B MHrepHer
HarJIaIHEIe nocobwus,
CIIpaBOYHAs JIUTEparypa

BOCTIDOM3BENICHUA ayJu0 M BHIEO
taitnos «VLCmediaplayer»;

2. [Iporpamma TS
BOCIIDOM3BENICHUA ayIHWOo M BHIEO
taitmor «K-litecodecy;

3. Oducusni maketr « WPSofficey;

4, Tlporpamma s paboTBl C
apxXuBaMH «7zipy;
5. Ilporpamma mmas paboTel ¢
TOKYMEHTaMH dopmara .pdf
«Adobereadery;

[ToMemmeHws I CAaMOCTOSITEIbHON padOTEL




B xawecTtBe 1moMelneHHN A
CaMOCTOSTENEHOH paboThI MOTYT
OBITh:

MynbTuMeuiHAsA
naboparopusiayn228yi.Ileppomarickas
, 191, 2 oTaxk; UMTATBbHBIA  3ail:
yi.IlepBomaiickas ,191, 3 atax

KoMITer0TepHEIH K1acc
Ha 8  nocadouHvix
Mecm, OCHAIIEHHBIA
KOMTIBIOTEPaMHU c
BBIXOZIOM B lHTepHer,
1abopaTOPHEIM
000py0BAHUEM,
HATJISAIHLIME ITOCOOHSIMH,
CIIPaBOYHOH
JTUTEPATYPOH.
YUuTaisHEBI 3211
[IepenocHoe
MYJIETUMEUIHOE
obopymoBanue,
KOMIBIOTEPEl  Ha 15
HOCAOOUHBIX Mecm,
OCHAMIEHHBIH

KoMIproTepaMu  Pentium
¢ BeIXOJOM B MHTEpHET,
yueOHO-METOIHYeCKOH
JINTEPaTYPOH.

1. OnepanuoHHas CHCTEMa
«Windows», JIOrOBOP
0376100002715000045-0018439-01
ot 19.06.2015;

cBODOIHO
(becnmaTHOE
JIHIIEH3UPOBAHS)
obecneyeHue:

1. [Iporpamma ine:
BOCIIPOM3BEJCHAA ayJuo M BHIEO
daiinos «VLC mediaplayer»;

2. [Iporpamma LTS
BOCIIDOM3BEJICHAS ayquo M BHIEO
thaitnmoB «K-litecodecy;

3. Oducurrii maker «WPSoffice;

4. Ilporpamma g paboTel C
apxuBaMu «7zip»;

5. Tlporpamma mis paboTel ¢
JOKYMEHTaMH dopmara pdf
«Adobereadery;

pacrpocTpaHsieMoe
He Tpedyromee
IpOrpPaMMHOE




JomoJiHeHust ¥ U3MeHenus B paboueii mporpamMmme

Ha / yueOHBIH Toj

B pabouyro nporpammy JUTsE HarpaBJIeHus (CIeHaTbHOCTH)
BHOCSITCA CIISIYFOINUE TOTOMHEHUS U U3MEHEHHUS

(xoJ1, HAUMEHOBAHUE )
(mepeuncisroTes coctapmsmomue paboueit mporpammel (JI,M,IIP,'MA) u ykaseBaroTCs BHOCHMEIE B
HUX W3MEHEHHUs) (JTu00 He BHOCSATCH):

I_IOIIOJTHeHPIH H U3MCHCHHS BHEC

JlomomHeH|s H H3MEHEHHS PACCMOTPEHEI M 000pEeHb] Ha 3ace/JaHuu Ka(eapsl

« » 20 r

3aBemyromuit kKadeapoi




