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1. lenn u 3apaun yaeOHOH JTHCHHIIMHBI.

Jlucuumumaa «DusHKa» SBISETCS OJHOM M3 OCHOBHBIX (YHIAMEHTANBHBIX yIcOHBIX
mucnumH.  Ona  ofecrieuwBaeT MOATOTOBKY K YCIEIIHOMY  OCBOSHHIO  JAUCLMIUIMH
€CTECTBEHHOHAYYHOTO H NpO(eCcCHOHATHHOIO IMKJIOB, COCTAaBISET OCHOBY TEOPETHYECKOMH
[IOJATOTOBKH 0aKamaBpoB, O00OECIEYHMBAIONIYI0 BO3MOXKHOCTH HCIOJB30BaHHS  (DU3HYECKHUX
IPUHIIMIIOB B KOHKPETHBIX 00/1aCTAX TEXHUKH.

Ienamu ocroenus y4eOHOM muCUIIITMHE] « DU3MKaY JBIAIOTCA:

CO3JJaHHE OCHOB HEOOXOIMMOM TEOPETHYECKOH MOATrOTOBKHM IO (DHU3UKE, IO3BOISIOMHKX B
JanbHEAIIEM peInarTh KOHKpPETHBIE HIDKCHEPHBIE 3aJadH, a TakkKe IPHOOPETEHHE HAaBBIKOB
HCIIOIBL30BAHMS Pa3IHYHBIX METOJHK (QH3MYSCKHX H3MEPEeHUH X MEeT0J0B QH3MUECKOro aHaIM3a K
PELICHUIO0 KOHKPETHBIX TEXHUIECKUX IpodieM.

JIns MOCTHIKEHHUS TAaHHOH I1eJTH OBLTH IIOCTABIEHE] 3A0a4 .

o (OCBOEHHE 3HAHUH O (YHIAMECHTATBHBIX (HM3UYECKUX 3aKOHAX M IIPHHIMIAX,
JeXKAMX B OCHOBE COBPEMEHHOHM (QH3MUECKOH KapTUHBEI MHpa; HaubOollee BaKHBIX
OTKPBITHSX B 001aCTH (H3MKH, OKa3aBIINX OIPEIEISIONEe BIUSHAE Ha PA3BUTHE TEXHUKH
U TEXHOJIOTHH; METOaX HAYIHOT'O ITO3HAHUS ITPUPOIBI;

e OBJIQJIEHHE YMEHHUSMH TIPOBOAWTHL HAOMIONEHHS, IUIAaHHPOBATh M  BBINOJIHATH
9KCIEPHMEHTEI, BBIIBUIATh THIIOTE36I H CTPOUTH MOJIEIH, IPUMEHATE IIOy4YEeHHEIC 3HAHH
no ¢usuke g 0OBACHEHHS pa3HOOOPa3HBIX (GH3HYECKHX SBIECHUH M CBOMCTB BEINECTB;
NPaKTHYECKH UCIIOJIB30BATh (DHU3WUECKUE 3HAHUSA; OLEHHBATh JOCTOBEPHOCTh €CTECTBEHHO-
Hay4HOH HH(pOpMaIuy;

e DPAa3BHTHC IIO3HABATC/IBHBIX HMHTEPECOB, HHTCIICKTYaJIbHBIX H  TBOPYCCKHX
crocobHoCcTeH B IIporecce HpI/IO6p6T€HI/IFI 3HAHUH U YMBHHﬁ IIo (l)PISI/IKe C HCIIONIE30BaHHUEM
Pa3iIiYHbIX HCTOYHHKOB HH(bOpMaI_IHH H COBPEMEHHEBIX HH(bOpMaIIHOHHBIX TEXHOJIOTHH,

e BOCIIHTaHHC }766}1{,[[€HHOCTI’I B BO3MOXHOCTH IIO3HaHHSA 3dKOHOB IIPHPOIEL,
HCIOJIb30BaHUS TOCTHKECHUH @HSI/H{H Ha OIaro Pa3sBHTHA YeJIOBEUECKOH ITMBHIH3AIINH;
HeoOX0IUMOCTH COTpyIHHYECTBA B IIPOIIECCE COBMECTHOI'O BEINOJIHEHHS  3aiad,
YBaXXUTEJIBHOTO OTHOIIEHHd K MHEHHIO ONIOHCHTa IIPpH OGCYH(IIGHI/IH HpOGJIeM
C€CTCCTBCHHO-HAYYHOI'0  COAOCPIXXaHHA, TOTOBHOCTH K MOpaJ‘II:HO-E)TI/IT-ICCKOfI OIICHKE
HCIIONB30BaHKA HAYYHBIX HOCTHXCGHHﬁ, TyBCTBa OTBETCTBECHHOCTH 3a 3alllATY Opr}I{aIO]Ileﬁ

CpeIBl;

e HCIOJIB30BAaHME IMPUOOPETEHHBIX 3HAHWM W yMEHWH [ pelIeHUs IIPaKTHICCKUX
3aad  MOBCEOHEBHOM JKu3HH, obecrmedeHHs Oe30macHOCTH COOCTBEHHOH  IKM3HH,
PAHOHAIBHOTO TPHPOJOIOIG30BaHHS W OXpaHBl OKpYKaroIleH Cpenbl, BO3MOKHOCTb
IpUMEHEHWs. 3HAHHH IpPH pEIIeHMH 3a7]a4, BO3HHMKAIOUIMX B  IOCIEAYIOIIEH
npodecCHOHaIBHON JAeSTeTbHOCTH.



2. MecTo qucuuniauHbl B crpyktype OIL.
Nucnummna «Du3nka» BXoAHT B 0a30Byl0 dYacTh OnoKa MHCIUIUIMH IIOATOTOBKH

OaxanmaBpa o HarpaBIeHHIO «IIpOYKTHI MUTAHUS U3 PACTHTEIBHOTO CHIPBS».

Kypc «®uzmka» sBuseTcs COCTaBHOH dYacThlo (yHIaMeHTanbHOH (U3MKO-MaTeMaTHIeCKOMH
TIOATOTOBKY, HEOOXOMMMOM st ycmemmHod pa®oTel HHXKeHepa moboro mnpodmna. Mzyuenme
JHCIUILTHHE! 0a3UpyeTcs Ha 3HAHHSX, TIOJYIeHHEIX IIPH OCBOCHHH (QH3MKH B CpeHeH mKoe.

Jucnummaa «DH3HKa» HMEET JIOTHYECKHe M COJepKaTelbHO-METONWYECKHE CBS3H C
TaKAMH JTHCIMIUTHHAME KaK MaTeMaTHKa, WH(GOpMAaTHKa, XHMHUs, KOJIOTHUA U SBISIETCS IEPBOU
CTYIIEHBIO M3YUEHHs HEKOTOPEIX 00menpodeccHOHaTbHBIX TUCIUIUIHH: TeOpeTHIecKas MEXaHHKa,
9NEKTPOTEXHUKA M 3JIEKTPOHUKA, (PU3MKO-MeXaHWYeCKHe MeToabl 00paboTKM INHINEBBIX Cpel,
MeXaHUKa KUIKOCTH ¥ ra3a, MaTepHalIoBeeHHE U JP.

B pesynbrate 0cBOGHUS IUCLIMILIMHEI OaKaaaBp JOJDKEH:

3HATH: OCHOBHBIE (U3WYecKHe SBICHHUS W OCHOBHBIC 3aKOHBI (DU3MKH; I'paHULBl HX
OPUMEHUMOCTH, NPUMEHEHHE 33aKOHOB B BaXKHEHINUX IPAKTHUECKHX IPUIIOKESHUSX; OCHOBHBIE
(hH3MYECKHE BEIHYMHBI 1 (HH3MYECKHE KOHCTAHTBI, X OIpe/e/ieHHe, CMBICI, CIOCOOBI H eHHHIIbI
HX H3MepeHus; QyHIaMeHTalbHble (U3UYecKre ONbITH U UX POJIb B PA3BUTHH HAayKH; Ha3HAYEHUE
Y NIPHHIAIIB] JeHCTBUS BAXKHEHITNX (PU3HUECKUX IPHOOPOB.

yMeTh: YKa3aTh, KakHe 3aKOHBI ONHCHIBAIOT MaHHOE SBJICHHE MIH 3()(EKT; 3arHCHIBATH
ypaBHeHHs s Guzndeckux BeaudrH B cucteMe CH; HCTONKOBBIBaTH CMBICT (PH3MYECKHX BEITHUINH
¥ TIOHATHI; 0OBACHUTE OCHOBHBIC HAOIOJaeMble IPUPOJHBIE U TEXHOTEHHEIE SIBIEHUS U 3 (eKTh
C MO3WIME (yHIAMEHTANILHBEIX (HU3MYECKHX B3aUMOJEHCTBUH; paboraTk ¢ npubopamMu H
o0opy0oBaHHEM B COBpPeMEHHOH (H3MUIecKOd 11abopaTOpHH; HHTEPIPETHPOBATH PE3YIbTATHl H
JIeNaTh BBIBOIBI, MCIIOIB30BATE METOMBI (PH3UYECKOTO MOJAETHpPOBAHHS, MPHMEHATH METOMIBI
(hH3NKO-MaTEMaTHYECKOTO aHATH3a K PEIEeHHI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHHYECKUX
mpobem.

BJI2/I€Th: HABBEIKAMH HCITOJIE30BAHMS OCHOBHEIX 00medU3nIecKuX 3aKOHOB U IIPUHIIUIIOB B
BRXHEUIMUX MPAKTHYESCKAX TPHIOKEHHIX; OCHOBHBIMH METOJaMH (PU3MKO-MAaTEMaTHIECKOTO
aHAIM3a JUIA pEINeHHs] eCTECTBEHHOHAy4YHBIX 3ajad; IpHEeMaMH IIPaBHJIBHOH SKCINIyaTalluH
OCHOBHBIX TpHOOPOB H 00OpPYyAOBaHHS COBPEMEHHOI (Qu3nueckod 1aboparopuy; METOLAMHU
06paboTKH ¥ HMHTEPIPETHPOBAHHS pE3ylNbTaTOB OKCIEPHMEHTa; NPHEMAaMH HCIOJIB30BAHHA
METOI0B (QH3HIESCKOTO MOJISTMPOBAHMS B IPOH3BOACTBEHHOH IIPAaKTHKE.

Jucnummiaa «@u3uKa» H3ydaeTcss IOCPENACTBOM JIEKIHH, Bce pasfenbl HpOrpaMMEl
3aKPENIMAKOTCS MPAKTHYECKHMH 3aHATHAMH, Ha60paTOpHBI.NIH pa60TaMH, BBITIONTHEHUEM KOHTPOJIBHBIX
pabort, camocTosiTenbHOHpaboToMHa yYeOHOHMHAYUHORTHTEpaTy pOHH3aBEPIIAETCAIKIAMEHOM.

3. IlepeveHpb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHA H BOCIIMTAHHS 110 IHCHHILIHHE
COOTHECEHHBIX ¢ INIAHHPYEMBIMH pe3y/JIbTaTaMH 0CBOeHHs 00pa3oBaTeJbHOH NPOrpaMMbl.
[Tnanupyemble pe3yibTaThl OCBOEHUS 00pa30BaTeIbHOM IPOrpaMMbl
[Tponecc u3yyeHus MUCIUILTAHEI «DH3UKa» HAIIpaBlieH Ha (JOPMHUPOBAHHE CIEAYIOMHUX

0OIEKYIBTYPHBIX, 00menpodecCHOHATBHBIX U IPOhEeCCHOHANBHBIX KOMIIETEHIIMHA:

- cHOCOGeH ocyWecmenamb HOUCK ,KpUMUYeCKUIl QHANU3 U CUHME3 UHpopmayuu
NPUMEHAMb CUCHEMHBLI RO0X00 0114 peutenua nocmasnennsix 3adoay. (YK-1),

[Tnanupyemble pe3yIbTaThl OCBOSHHS 00pa30BaTEILHON IPOrPAMMBI

B pesyibTare U3ydeHHS QUCIHUIIIHHEI CTYAEHT J0JDKCH
3HaTh: CYIIHOCTh U 3HAYCHHE caMO00pa30BaHHsA; HHPOPMAIHIO O HEAABHO OTKPAITHIX (PHU3UICCKUX
ABICHUIAX H HOBBIX H300PETeHHAX; OCHOBHBIE 3aKOHBEI €CTECTBEHHOHAYYHBIX MHCIHMIUIMH B
podeCCHOHATBHOM IeSTEeNbHOCTH; NPHKIAJHOE 3HAYEHHE BAKHCHIIHMX ITOCTHKCHHH B obnacTH
hu3uKy.
YMeTb: CcaMOpa3sBHBAaThCHA, IIOBBINATE CBOIO KBaIM(HKALMIO H MAacTePCTBO; aHAIM3UPOBATh
[IOIMYISIPHYIO HHGOPMAIIHIO O HEIABHO OTKPHITHIX (PM3WUCCKHX SBIECHUAX M HOBBIX H300pETCHUSIX;




OOBSICHITE NPHKIANHOE 3HAYEHHE BAKHEHINHX NOCTHXXEHHH B 001MacTH (HM3MKH, HMCIIOIH30BATH
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHILIHH B IPO(QeCCHOHAIBHON e TEeIEHOCTH.
Buiiajgers: HaBBEIKAMH CAMOCTOSTENBHOM pabOTHI; OCHOBHBIMH METOJAaMH IIONy4eHHs HH(OpMaIHK
II0 BOINpPOCAM COBpeMeHHOM (u3uku; HaBblkamu o0000menus wWHOOPMAIME [0 BOIPOCAM
COBpPeMEeHHOH (QHU3UKU; METOJaMU aHaTH3a 3HAYEHHS BAXHEHIINX JOCTIKEHUH B 001acTi QU3nuKy.

- cnocofen npUHUMAaNb OCHOBHBIE 3AKOHbI U MEMOObL UCCNCO06AH U eCHIECHI6EHHBIX
HAayK 014 pewieHuA 3a0a4 npogeccuonansnoi oeamenvrnocmu. (OIIK-2)

[Tranupyemblie pe3yabTaThl OCBOSHHS 00pa30BaTeIbHOM IPOrpaMMEI

B pesynbrare H3ydeHHs JUCIUIUIMHEL CTYAEHT JOIDKEH
3HaTh: CIENHATH3UPOBAHHBIE 3HAHUA (YHIaMEHTAIbHBIX pa3/iesioB QU3HKH, XUMHUH, OHOXMMHH,
MaTeMaTHKH JJIsI OCBOCHHS (HU3MUYECKHUX, XMMUYECKUX, OMOXMMHUUYECKHX, OMOTEXHOJIOTHYECKHX,
MHKPOOHONIOTHYECKUX, TEIUNIOPU3NIECKHX IIPOIECCOB, MPOHCXOAAINMX IIPH IIPOH3BOJACTBE
OPOAYKTOB IHTaHHS W3 PACTHTEIBHOTO  CBIPbS, (HU3HKO-MEXaHWYeCKHe CBOHCTBa H
TECXHOJIOTHYCCKHE ITOKa3aTeJId UCIIOJIE3YEMBIX MaTEPHATIOB H TOTOBBIX HSJIGJIPIﬁ;
¥YMers: HCHONB30BaTh B MPAKTHYECKOH JEATENBHOCTH CIENHATM3MPOBAHHBLIE 3HAHHSA JUII
OCBOEHHMSI IPOLIECCOB, IIPOUCXO/AINMX [IPH IIPOM3BOJACTBE IIPOAYKTOB IIHTAHHA M3 PACTHTEIBHOIO
CBIPbS NIPHMEHSTH METONBI CTAHAAPTHBIX HCIBITAHHH II0 ONpPENENeHHIO (hH3MKO-MEXAHWYECKHX
CBOMCTB M TEXHOJIOTHYIECKHX II0Ka3aTeIeH HCIIOb3yEMbIX MaTePHAIOB H FOTOBBIX M3/IEIIHMA;
Bnajerb: HaBBIKAMH HCIIONB30BAHHSA B IIPAKTHYECKOH [EATEIBHOCTH CHENHAIH3MPOBAHHBIX
3HaHWH (QYHIAMEHTAIBHBIX [JUCHHIUIMH JUIS OCBOEHHS IIPOIECCOB, IPOUCXOAIIMX IIPH
IIPOK3BO/ICTBE IPOAYKTOB MUTAHUS H3 PACTHTEIBHOIO CHIPhsl, METOlaMH CTaHIaPTHBIX HCIIBITAHUH




4. O0beM JHCIHILIMHLI H BHABI Y4eOHoi padoThl. O0mas TPy 10eMKOCTh JHCIHIIIHHBI

4.1. O6beM MUCIUIUTMHEL ¥ BHIBI y4eOHOM paboThl 10 09HOM GopMe 0OydeHH.
O61mast TpyA0EMKOCTH JUCIUILIHHEI COCTAaBIseT 5 3a4eTHbIX eJuHuIl (180 gaco).

Bup y4eOHoii paboThl Bceero CemecTpbl
4acoB/3. e. 1 2

KonTakTHbIe 9achl (Bcero) 102,6/2,85 51,25/1,42 | 51,35/1,43
B ToMm yuce:
Jlexmuu (J1) 51/1,41 34/0,94 17/0,47
[Tpaxtuyeckue 3ansatus (113) 17/0,47 17/0,47
Cemunaps! (C)
Jlabopatopusle pabots (JIP) 34/0,94 34/0,94
KontakTHas paboTa B IepHo]] aTTECTALIUH 0.35/0,01 0,35/0,01
(KPAT)
CamocrosTenbHas pabota mox pykosogctsoM | 0.25/0,01 0,25/0,01
npenonasaress (CPII)
CamocrosTeannas pabora (CP) (cero) 41,75/1,16 20,75/0,58 | 21/0,58
M3yueHne TeOpETHUECKOTr0 MaTepHala 14/0,39 7/0,19 7/0,19
IToaroroBka k mabopaTopHBIM paboTam 14/0,39 7/0,19 7/0,19
[ToaroToBka K KOHTPOJIBEHEIM paboTaM H 13,75/0,38 6,75/0,19 | 7/0,19
TECTHPOBAHHIO
Kontpoas (Bcero) 35,65/0,99 35,65/0,99
dopMma IPOMEKYTOYHON aTTECTAI[HH: 3a4eT 9K3aMeH
(3ageT, 3K3aMeH)

180/5 72/2 108/3
O6masi TpPyA0eMKOCTh (Jachl/3. e.)

4.2. O6beM OUCIHILIHHEL ¥ BHABI yueOHOH paboTe! o 3a04n0i# Gopme obyueHHS.
O61mas TpyA0eMKOCTh TUCIHAILIMHEI COCTABIIAET 5 3aueTHRIX enuHull (1804uacos).

Bunx yuebnoii paborsi Bcero Cemectpsl

JacoB/3.e. 2 3

KonrakTHbIe yackl (Bcero) 18,6/0,52 | 10,25/0,28 | 8,35/0,24

B ToMm umncre:

Jlexmem (JI) 6/0,17 4/0,11 2/0,06

[TpakTuyeckue 3ausaTus (113) 4/0,11 4/0,11

Cemunaps (C)

Jlaboparopasie pabotsl (JIP) 8/0,22 2/0,0,05 6/0,17

KonTakrHast paboTta B mepuo/l aTTeCTalluu 0,6/0,02 0,25/0,01 0,35/0,01

(KPAT)

CamocrosTensHast pabora noa

pykoBosicTBoM npernonasares (CPIT)

CamocroareabHasn pabora (CP) (Bcero) 149/4,14 62/1,72 87/2,42

B tom uucie:

PacuetHO-rpaduveckue paboTsl

Pedepar

KonTponsnas pabora 40/1,11 18/0,5 22/0,61

CocraBnenne mIana-KOHCIEKTa 40/1,11 18/0,5 22/0,61

M3ydeHnne TeopeTHIecKoro MaTepruaa 40/1,11 18/0,5 22/0,61

[ToxroToBka K JlabopaTopHEIM paboTam 29/0,81 8/0,22 21/0,58

KouTtpoas (Bcero) 12,4/0,34 | 3,75/0,1 8,65//0,24




dopma mpoMeKyTOIHOH aTTeCTALUH! 3a4eT 5K3aMeH
(3a4eT, JK3aMeH)
O6mas TpyA0eMKOCTE (9achl/3. e.) 180/5 76/2,11 104/2,89

5. CTpykTypa H coiep:kaHHe y4eOHOH M BOCHHTATE/NLHOH JEATEJILHOCTH NPH PeajM3alHH
AUCLHHTIIHHBI
5.1. CTpykTypa AUCIHILTHHEI Vsl O4HOH QOpMEI 00ydeH s

Bue! yaeOHOM 1 BOCIUTATEIBHON Dopmsl
5 TEKYIIEro
(4]
g paboThl, BKIHOYAs CAMOCTOSTENEHYIO KOHTDONIS
§ paboTy U TpyAOEMKOCTh yCIIEBAEMOCTH
/ Pazmen mucuumiuHe it cemecmpa)
II = .
3} =
o oo E - & ®opma
= E = = ~ £l £5 | mpoMesKyToqHO
i 5
© - S # aTTecTalluu
(no cemecmpam)
lcemecTp
oIl QU3UKH B
1. |P ¢ 1 Jlexmus - 6becena
COBPEMEHHOM MHPE
> | PH3HYECKHE OCHOBBI TecTupoBanue.
MEXaHHKH. Pemenue 3anay.
Tema: xunemaTHKa 3amura
MaTepHAJIbHOH TOYKH. 1-2 2 3 |maboparopHoii
paboTHL
3. |PHu3HYeCKHEe OCHOBEI Tecruposasue
MEXaHUKH
Pemenue
Tema: muHaMuKa
. 3amag.3amuTa
MaTepHaTbHOUTOUKH, 3-4 2 3 .
nabopaTOpHOH
3aKOHBI
paboTEL.
COXpaHEHUAMEXAHUKH.
4. |DHU3HYECKHE OCHOBBI -
MEeXaHHUKH. o
nmabopaTopHOH
Tema: mexanuka TBepnoro | 5-6 2
3 |paboTsL
Tena.
5. |Du3HUECKHE OCHOBEI Pemenue 3agau.
MEXaHUKH. 3amuTa
Tema: 3IeMeHTEI 7-8 2 3 |naGoparopHoit
MEXaHUKH HKHJIKOCTEH. paboTEL
6. | DU3MUECKHE OCHOBEI KontponrHas
MEXaHHUKH. pabora.
Tema: DneMeHTEI 9-10 2 Pemenne 3anad.
CIIENHAIBHOH TEOPHH 5 3amura
OTHOCHTEIBHOCTH. nabopaTopHOH
paboThI.
7. |Monexynapuas dusuxa u
TEPMOJIMHAMHKA. Pemenue 3anau.
Tema: OCHOBHEIE SammTa
IIpeCTaBIeHUS 11-12 2 5 nabopaTtopHOH
MOIIEKYIIAPHO- paboTsl.
KHUHETHYECKOH TEOpHH.




Monekyspras Qusnka u

TectupoBanue,

& TEpPMOIMHAMHEKA. pelneHue 3aaaq.
Tema: OCHOBBI 13-14 2 ’ 3amura
TEPMOTMHAMHUKH. nabopaTopHOH

paboTHL..

9. |Monekyspaas ¢pusnka u Pemenue 3anay.
TEepPMOIHHAMUKA. 3amura
Tema: peanbHLIE rasbl, 15-17 3 2,75 nabopaTopHOR
JKHJIKOCTH ¥ TBEPZBIE TENa. paboTHI.
[TpomexyTounas 3adeT B yCTHOH

10 aTTecTalus 17 = (opme

2ceMecTp

11. | OmexTpuYecTBoO. Tecruposanue.
Tema: snexTpocTaTHKA. Pemenue 3amau.

1-4 2  |3ammura
1ab0paTOPHBIX
paboT.

12, |[DNEKTPUYECTRBO. KonTponsnas
Tema: mOCTOSHHEBIH pabora.
ANEKTPHIESCKHH TOK. TectupoBanue.

5-8 2  |Pemenwue 3agad.
3amura
nabopaTOPHEIX
paborT.

13. [MarseTusM. Pemenwne 3anay.
Tema: MarHUTHOE IIOIE. ) 3amurta

9-12 1abopaTopHBIX
pabor.

14. |MarueTnsm. Pemenwne 3anau.
Tema: smexTpoMarHUTHAs ) 3ammura
HHIYKIHAL.. 13-17 1abopaToOPHBIX

pabor.

15. [IIpomexyTodHas 17 0.35 35,65 3a4eT B yCTHOH
aTTeCcTaIsI bopme

16. | Konebanus 1 BOIHEL TecrupoBanwue.
Tema: MexaHHUecKHE Pemenne 3anau.
KoneOaHus. 1-2 3 2 |3amura

1abopaTOpHBIX
pabor.

17. |Konebanms u BomHbL Tema: TectupoBanue.
9JIEKTPOMArHUTHEIE Pemenwe 3anau.
KonebaHus. 2 |3ammura

3-4 1abopaTOpPHBIX
pabor.

18. |Konebanus u BomHbL TeMma: Kontpomsnas
YIIPYT'HE BOJTHEL pabora.

Pemenue 3amau.

5-6 4 3a

IHATa
nabopaTopHBIX
pabor.

19. |OoTuka. Samura
Tema: 351eMeHTHI 2  |mabopaTOpHBIX
TeOMETPHUYECKON ONTHKH 7-8 paboT.




20. |OnrTuaka. Tectuponanue.
Tema: untepdepenis Pemenne 3amay.
cBeTa, MM(paKIus cBera, 9-10 1 3 2 |3amura
TOJIIPUA3ALIHS CBETA. 1abopaTOpPHBIX
paboT.

21. |KsanToBas ¢u3uka. Pemenwne 3amaud.
Tema: KkBaHTOBas 1 3amuTa
IIPUPO/IA U3ITYIECHHUS. 11-12| 1 3 nabopaTOpHEBIX

pabor.

22. |KBanToBas puzuKa. Pemenmne 3amgaq.
Tema: aeMeHTEI 1 3amura
KBaHTOBOM ¢u3mku atomoB, | 13-14 | 1 3 nabopaToOpHBIX
MOJIEKYJI U TBEPIBIX TEIL. paboT.

23. |AToMHas U siiepHad 1 1 1 |Pemenne 3amad.
¢bu3uKa. : 3ammra
Tema: ¢pu3uka aTOMHOIO 15-17 nabopaToOpHBIX
szpa. paboT.

24. |IIpomexyTouHas DK3aMeH B
aTTecTallHsl. 0,35 35,65 yCTHOH (hopMme.
UTOTIO: 51 17 | 34 [0,35(0,25|35,65| 41,75 180/5

5.2. CtpykTypa 4 cofepkanue ydaeOHOH ¥ BOCIUTATEILHON NSATEIBHOCTH IPH pealln3aliy
IMUCLUILIHHEI [T 3209HOH (GOpMEI 00yIeHHA
Buasl yueOHOM M BOCITHTATEIbHOM paboTH], BKIFOUas
CaMOCTOSTEIBHYIO paboTy H TPYAOEMKOCTh
No (B "acax)
CITHIIL
- Pazpen nuciuIvHe! . § E } % N
= s | & 5 > g o
=
2 ceMecTp
1 |Ponb dusnku B cOBpeMEHHOM
MHpPE
1. |®usnyecKre OCHOBEI
MEXaHUKH.
KonebGanus U BOIHEL 2 1 30
5 |MonexynspHas Gusnka 1
TEPMOIMHAMHKA. 2 1 32
3. |IIpomMesxyToUHas aTTecTalHs 0.25 3.75
3aueT B yCTHOI Gopme ’ ’
3 ceMecTp
4, |DneKTprIecTBO. MarseTusm. 3 40
5. |Ontuxa. KarTosas nmpuposa
H3ITydeHHA. DIeMEeHTEl QH3HKH 3 47
AaTOMHOTO s7pa 1
9JIEMEHTAPHEIX YaCcTHII.

10. |IIpoMesxyTOUHAs aTTeCTAIIHS 035 8 65 149
DK3aMeH B yCTHOH dopMe. ’ ’

HUTOTI'O: 4 8 0,6 12,4 149
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5.4. TIpakTHYeCKHE X CEMUHAPCKUE 3aHATHSI, HX HAHMCHOBAHHE, CO/ICPKAHNE U 0OBeM B yacax

Ne No pasmena mucnummeel | HanMmeHOBaHHE NPAKTHYECKUX H O06wéM B gacax/
n/n CEMHHAPCKUX 3aHATHSI TPYZAOEMKOCTb B 3. €.
000 | 300
1 cemecTp/2 cemecTp
1. Ou3nyecKue 0CHOBBI [IpsMoiMHeWHOE  pPaBHOMEPHOE | 2/0,06
MEXaHHKH. paBHOIIEPEMEHHOE JIBH/KEHHME.
Tema: kuHEMaTHKa KpuBomineiHoe IBHKEHHE.
MaTepHalbHOH TOYKH. Bpamaremsaoe — apumkenue.  Cpsase
YIIOBBIX H KHHEMATHYECKHMX BEJIHYHH.
2. du3uYecKrue OCHOBEL 3aKoHEI HrroToHa. Wmmynsc. 2/0,06 1/0,03
MEXaHUKH. Mexannueckas ~ oSHeprusa. — Pabora.
Tema: nuHaMHKa MoIHOCTE. 3aKOH COXPAHEHHA SHCPIHH.
MaTepHAILHON TOUKH,
3aKOHBI ~ COXPaHEHHS
MEXaHWKH.
3. duzryecKkre 0CHOBEI Mexanuka TBepmoro tema. MowmerT | 2/0,06
MEXaHHKH. nHepin, Teopema Illrefinepa. MomeHT
Tema: Mexanuka TBepioro | cunpl. KuHETHYECKas SHEPTHs BpalleHH.
Tena. VpaBHeHne [IUHAMHKH BpAIlaTeIbHOTO
NBHIKEHMs  TBepaoro Tema. MoMeHT
MMITYJIbCA | 3aKOH €r0 COXPaHECHHMI.
4, dusnyeckre 0CHOBEI DieMeHTEI MeXaHHKH xkujkocrd. | 2/0,06
MEXaHHKH. JlaBinenue B *KHIKOCTH H Tase. Y paBHEHHE
Tema DmeMeHTHI HepasphIBHOCTH. YpaBHeHHEe bepHysim.
MeXaHHKH KHIKOCTH. Bs3kocTs.
Js OuzngecKue 0CHOBBI [TpHHIMII OTHOCHTEILHOCTH. 2/0,06
MEXaHHUKH. IIpeobpazosanus ["amunes. [TocTynars:
Tema: DneMeHTHI CTO. IIpeobGpazosanus Jlopenua.
CrienUaibHON TeOpHHr OCHOBHOI 38KOH PEIITHBHCTCKOH
OTHOCHTEIBHOCTH. JUHAMUKH.
6. MonekymspHas Gu3HKa ¥ | 3aKOHBI HICAIBHOIO Ia3a U ypaBHEHUE 2/0,06
TEepPMOIMHAMHKA. COCTOSHMS. BHYTpeHHsI DJHEprus H
Tema: oCHOBHBIE pabota pacImpeHHs ra3os.
IIpeLICTaBIIEHHS
MOJIEKYJIIPHO-
KHHETHYECKOH TEOPHH.
T Momnexynspras Qpusukau | TeroemkocTs. KomuyecTBO TEIIIOTEL 2/0,06 1/0,03
TepMOIIHAMHKA. KITJT TemmoBEIX M  XOJOIHIBHBIX
Tema: OCHOBBI manmH. [lepsoe Havano
TEPMOMHAMUKH. TEPMOTHHAMHKH. Bropoit 3aK0H
TEPMOJUHAMHKH. ODHTPOIHS H €€
IIOBEJeHHUE B Pa3HBIX
u30IpoLeccax.
8. Monekynspras ¢pusukau | PeanbHble Ta3bl, XHUAKOCTH H TBEPHBIE 3/0,08 1/0,03
TepPMOIHHAMHUKA. tena. Da3oBBIE  TIEPEXOMbI, DIEMEHTHI
Tema: peanbHbIE rashl, HEPABHOBECHOH TEPMOJMHAMHUKH.
YKHIKOCTH W TBEP/IBIE TENA.
2 cemecTp/3 cemecTp
9. DNeKTpHUIECTBO. 3akon Kynona. DnekTpudecKoe moje u

Tema : aNeKTpOCTaTHKA.

ero XapaKTePHCTHKH. [Tpunmun
cynepro3uuuit. Pabora sJIeKTPHISCKHX




CHII
10. | DneKTpHUYeCTBO. [TocTOSIHHBIH ~ DIEKTPUYECKHH  TOK. 1/0,03
Tema: DHOCTOSHHBIHA 3akom Oma g ydacTKa  LICIH.
EKTPUIESCKUH TOK. ConpOoTHBIICHHE TIPOBOIHUKOB, 3aKO0H
Owma mis mosHoi nenu. [Ipasuna
Kupxroga.
11. MaruneTHsM. MarsuTHoOe II0JIe TOKa, €0 HHAYKIHL |
Tema: MarHuTHOE IIOJIE. HaNpsHKEHHOCTD. [IprHIHI
CYIEPIO3UIIHH MAaTHUTHBIX IIOJIEH.
[Ipumenenue 3axoHa buo-Casapa-
Jlannaca K pacueTy MarHHTHBIX IIOJIEH.
12, MarueTtusm. DieKTpOMarHuTHas HHIYKIHA. DHEPrus
TeMa: 3IMeKTPOMAarHUTHAS | MarHMTHOTO IoJis. MarHMTHbIE CBOHCTBA
WHTyKIHSA. BCIIECTBA.
13. | Konebanus 1 BOJHEL MexaHnudecKue rapMOHHYECKHE
Tema: MexaHMYECKHE xonebanus. CliokeHHE rapMOHHYECKHX
xonebaHUs. KonebaHui.
14. | Komebanus 1 BOIHEL DneKTpOMAarHUTHBIE KOJIeOaHu.
Tema: snekrpoMarauTHEe | [TepeMeHHEIH TOK.
KoneOaHusl.
15. KoneGanus 1 BOIHEL Bonnosoii mporecc. Y paBHEHHE Oeryuiei
Tema: ympyrue BOJIHBL BotHBL [IpHHIKT CylIepIO3HIHH.
Hnrepdhepennns BoaH. Mmmynsc
3JIEKTPOMArHUTHOIO IIOJISL.
16. OnrHka. OCHOBHBIE 33aKOHBI  ONTHKH. | OHKHE
Tema: 311eMEHTEI JIMH3BI, UX XapaKTePHCTHKH.
TeOMETPUYECKO ONTHKH | DHEPreTHICCKHE BETTHYUHEI B
tdoTomMeTpHH.
17. OnTHKa. Unrtepdepennus cBera. JJudpaxmus
Tema: Untepdepenims ceera. [longpusanus cBeTa. 3aKOH
cBeTa, mudpakiHs cBeTa, Mamoca. Jlucniepcus. [[BokHoe
HOJISIPU3ALIKs CBETA. JTy9IETPETIOMIIEHHUE.
18. KpanroBas (u3HKa. TemnoBoe H3TyUYEHHE U €0
Tema: KBanToBas npupoza | xapakTepucTHkd. 3akonsl Kupxroda,
H3Ty4EHUS. Credana-bonsnmana, Buna.
@ortoaddext. Teopus DUHIITEHHA 1715
dorosddexra. Japnenue ceera. Dhdexr
KomnToHna.
19. | KeanToBas (u3uka. KopnyckynsapHO-BOJIHOBOH Tyanu3M
Tema: ameMeHTHI CBOMCTB BelnecTsa. Bomns! e bpoiins.
KBaHTOBOH GH3HKH CooTHoOIIIeHHE HEOTIPEAECIEHHOCTEH.
aTOMOB, MOJIEKYJI H
TBEPJBIX TEIL.
20. ATOMHasI 1 AEpHAasd Atomusie sapa. JlegekT MacchL.
busuka. DHeprus cBs3W Aaep. PauoaK THBHEIH
Tema: ¢uzuka aTOMHOTO pacnaj
sapa.
HUTOTI'O: 17/0,47 4/0,11
5.5 JlaBopaTopHEIe 3aHATHS, HX HAUMEHOBAHHE W 00BEM B Hacax
O6rem B
Ne m/m | Ne pazaena ODUCLHIUTAHEL HamMenoBanue 1a00paTopHEIX paboT 9yacax/Tpyl0eMKOCTh
B3. &
000 300




1 cemecTp/2 cemecTp

1. | Ousnueckue OCHOBEI | M3y4eHHe 3aBUCHMOCTH IIyTH U CKOPOCTH 1/0,03
MEXAHHUKH. IpH PABHOMEPHOM H PaBHOYCKOPEHHOM
JIBHOKCHHH.
2. | Ousngeckue ocHOBEI | 1.0npeiesieHne CKOPOCTH IOJIETA IIyIIH
MEXaHHUKH. KMHEMAaTHYECKUM METOZIOM.
2. OnpeneneHue CKOPOCTH TI0NIETA ITyJIH
DaTUCTHYECKUM METOIOM.
(o BEIGOPY)
3. | ®usugeckue ocHOBHI | 1. 3MeHeHHE TOTEHIHAILHOH 1
MEXaHUKH. KMHETHYECKOH dHEepryH Magarollero
IapuKa.2,
2.YBenudeHre BHYTPEHHEH SJHEPIHH 3a CUET
MeXaHHIEeCKOH SHEPTHH.
(o BEIOOPY)
4. | dusuyeckue ocHOBBI | OmpeieIeHHe CKOPOCTH MOJIETa ITyJIH
MEXAHHKH. OaTHCTHISCKHM METOIOM.
5. | ®uszuyeckue OCHOBEI | MOMEHT HHEPIHH.
MEXaHHKH.
6. | Monexyisipuas ¢pusnka u | 1.Pacnpenenenne Makcsena. 1/0,03
TEPMOIMHAMHUKA. 2. Ilpoepka 3akoHa boitns-MapnorTa.
(o BEIOODY)
7. | Monekynspraas ¢pusnka u | AnpabaTHyecKui pomnecc.
TEPMOTHMHAMHUKA.
8. | Monekymspuas husnka u | YpaBHEHHE COCTOSHHA ra3a Ban-nep-Baansca
TEPMOIMHAMHKA.
2 cemecTp/3 cemecTp
9. | DnexTpHYeCTBO. HccnenoBaHue 31€KTPOCTATHIECKOrO OIS, 1/0,03
10. | DyeKTpHIECTBO. DJIeKTpHYecKoe MoJIE B IIIIOCKOM 1/0,03
KOHJIEHCATOPE.
11. | DnexTpUdecTBO. IIBmxeHHe 3apsyKEHHOM YacTHIIBI B 2/0,06
SIIEKTPHYECKOM II0JIE.
12, | DIeKTpUYecTBO. DIeKTpHYECKOE 110JI€ TOUSUHBIX 3aps/IOB. 1/0,03
13. | DnexTpHYecTBO. [emrw TOCTOSHHOTO TOKA. 1/0,03
14. | DnexTpUYecTBO. W3yveHne 3aBUCHMOCTH COIIPOTUBIIEHHUS 1/0,03 2/0,06
IIPOBOJHUKA OT €T0 JJIHHBI METOIOM
amIiepMeTpa ¥ BOIETMETPA.
15. | DnexTpuYecTBO. M3yuenue 3aBECUMOCTH CONIPOTHBIIEHHS 2/0,06
[IPOBOJIHHKA OT €TI0 JATHHEI C IIOMOIIBIO
MOCTa Y UTCOHA.
16. | DreKkTpUYecTBO. CHsTHE BOJIBTAMIIEPHON XapaKTepHCTHKH 2/0,06
Jii (i e
17. | MaraeTtusmM. MarauTHoe IHoJe. 1/0,03
18. | MarueTusm. OKCIEPUMEHTAIBHOE OIPEICIICHAE CHIIEI 1/0,03 1/0,03
Awmnepa.
19. | MarneTtusm. DIeKTpoMarHUTHAsS HHIYKIIHSL. 1/0,03
20. | Marmetusm. WMupyKius B IBHXKYIIEM IIPOBOIALIEM 1/0,03
KOHTYpE.
21. | Maruetusm. 3aK0H DIIEKTPOMATHUTHOM HHITYKIIHH 2/0,06
Dapanes.
22. | Marnerusm. W3mepenue HHIYKTHBHOCTH KaTyIIKH. 1/0,03
23. | Maruetusm. H3mepenue koaddumuenta camonnayknun. | 1/0,03
24. | Konebanus U BOIHEL 1.MexanudecKkue KojeOaHus. 1/0,03 1/0,03
2.MasgTHHK ¢ TEpeMEHHBIM g. 1/0,03




(mo BEIOOPY)

25. | Konebanus 1 BOIHEL 1.CoboiHBIE KONeOaHUs B KOHTYpE. 1/0,03
2.Bemyxnernsre konebanus BLS-xonType. 2/0,06
(o BeIOODPY)

26. | OnTuka. OmpeneneHue paguyca KpHBH3HEI IHH3BI C 1/0,03

oMok xouer HeroToHa.

27. | OoTuka.

[IOMOIIBIO THOPAKITHOHHON PEIIeTKH.

1.OmpeneneHne JITMHBI CBETOBOU BOJIHEI © 1/0,03 2/0,06

2. TudpakiinonHas pemeTka. 1/0,03
(o BeIOODY)
28. | Onrtuxa. KauyecTBeHHBIH U MT0JIYKa9eCTBEHHBIH 1/0,03

CHBKTpaJILHBIﬁ aHaJInu3.

29. | KBanToBas Qpusmka. S¢dexr Komnrona 1/0,03
W3ygenue 3akoHOB BHemHero dotosddexra. | 1/0,03

30. | KBanroBas pusuka. OmnsrTHas mpoBepka 3akoHa Ctedana- 2/0,06
Bonenmana

32. | SAnepuas puzuka. Snpa aToMoB. 1/0,03

CrexTp H3JIy4eHHs] aTOMapHOr0 BOJOPOJa

HUTOI'O:

34/0,94 8/0,22

5.7. Camocmoamenvran paboma cmyoeHmos

Conepskanne u 06beM CaMOCTOATEIEHOH paboTEI CTYACHTOB

Ne Paspensr u Temer | [lepeyeHs JoMaIIHUX 3aJaHHH B IPYTHX Cpokn Ob6vem
n/n | paboueit BOTIPOCOB JUISL CAMOCTOSATEIIEHOIO BBITIOJTHE | YaCOB/TPYI0EMKOC
IIPOTpPaMMBI H3yYeHHUs HUS Th B 3.€.
CaMOCTOSITEITEHOT
0 H3YUCHUSA
0®0 300
1 cemectp / 2 cemecTp
1. Ouznueckue 1.CocraBnenue niaHa-KOHCIIEKTa, 1-2 3/0,08 | 5/0,14
OCHOBBI M3y9eHHE TEOPETUIECKOT0 MaTepHara. HEeJeTH
Mexanuku Tema: | 2.Iloxrorosxka x JIP, obopmnenue oryera,
KHHEMaTHKa ITOATOTOBKA K cIade OTYETa U
MaTepHaIbHOH TeopeTrdeckoi yactu 1o JIP.
TOYKH. 3.IToaroToBKak NPaKTHYECKHM 3aHATHSIM,
pEIIEHHE 3a/1a4 H YIIPaKHEHUH.
4.1loaroToBKa K TECTHPOBAHHUIO.
2, dusnyeckue 1.CocraBnenne maaHa-KOHCIIEKTa, 3-4 3/0,08 | 5/0,14
OCHOBBI H3y4YCHHUE TEOPETHUECKOT0 MaTepuala. HeJIeTH
mexanukd Tema: | 2.Jlogroroska k JIP, obopmierue oTuera,
JHHaMHKAa [IOArOTOBKA K ¢la¥e OTUETA H
MaTepHaAILHON TeopeTHueckoi yactu o JIP.
TOYKH, 3aKOHEI 3.JloaroToBKak NPaKTHYECKUM 3aHATHIM,
COXpaHEHUS pelleHune 3a/1a4 U YIIpaKHEHHH.
MEXaHUKH. 4.TToaroToBKa K TECTHPOBAHHIO.
3. du3znvueckue 1. CocraBicHHe II1aHa-KOHCIIEKTa, 5-6 3/0,08 |5/0,14
OCHOBBI H3yYeHHE TEOPETHIECKOT0 MaTepHalla. HEJICIH
mexanuke Tema: | 2.Ilogroroska k JIP, opopmienue oTuera,
MEXaHHKa IIOATOTOBKA K ¢adye OTUETa U
TBEPIOTrO TeopeTHueckoit yactu 1o JIP.
3.IToAroToBKaK MPAKTHYECKUM 3aHATHAM,
pelieHne 3a/1a4 ¥ YIpaKHEHHH.




IIPOMEXYTOYHOH aTTECTAIIHH.
4. dusnueckue 1.CocraBiieHEE IIIaHA-KOHCIIEKTA, 7- 3/0,08 | 5/0,14
OCHOBBI H3y4eHIe TEOPETHUECKOT0 MaTepHana. 8uenen
MEXaHUKH. 2.IToaroroska x JIP, obopMneHue oT4eTa, 51
Tema: peasbHBIE | IIOJATOTOBKA K Clade 0TYETa H
rasbl, JKUAKOCTH H | TeopeTHueckolt yacTa mo JIP.
TBEpPIBIE TENA. 3.IToAroToBKaK MPAKTUIECKHM 3aHATHIM,
pelneHue 3a/1a4d ¥ yIPaKHEHHH.
5. DuznyecKue 1.CocraBieHse IJ1aHa-KOHCIIEKTa, 9-10 2/0,06 | 5/0,14
OCHOBBI H3yYeHHe TEOPETHIECKOr0 MaTepHaa. HeenH
MEXAHUKH. 2 Ilogroroska k JIP, ohopmiienHe oTUETa,
Tema: DIIeMEHTEl | MOATOTOBKA K ca4e OT4IeTa U
CIIenraIbHON TeopeThyeckoi gactu no JIP.
TEOPUH 3.IToaroToBKak MpakTUIECKUM 3aHIATHSM,
OTHOCHTEIHLHOCTH | PEIIeHHe 3a0ad M YIIPaKHEHHH.
. 4 IToaroToBKa K KOHTPOJIEHOH pabore
6. MomnexynspHas 1.CocraBiienye IIJ1aHa-KOHCIIEKTA, 11-12 2/0,06 10/0,28
buznka 1 H3yUEHHE TEOPETHUECKOI0 MaTepHaa. HeZenu
tepmoquHamuka | 2.ITogrororka x JIP, opopmieHne oTyera,
Tema: OCHOBHBIE | ITOITOTOBKA K ¢/la4e OTYECTA H
IpeICTaBICHHL TeopeTHueckoi gactu 1o JIP.
MOJIEKYJISIpHO- 3.IToAroTOBKaK MPaKTHYECKHM 3aHATHAM,
KHHETHYECKOH pelnenue 3a1a4 B yIpaKHCHHH.
TEOPHH.
7. MonexysipHas 1.CocraBiieHHe JIaHA-KOHCIIEKTAa, 13-14 2/0,06 10/0,28
Gbuzuka u H3y4EHHE TEOPETHUECKOI 0 MaTepHaa. HEJeNH
tepmoyuaamuka | 2.IToxroroska x JIP, odbopmiierue oT4eTa,
Tema: OCHOBEI ITOArOTOBKA K c/lade 0TUETa U
TEepPMOIMHAMUKE. | TeOpeTHIecKol yactu mo JIP.
3.JIoAroTOBKAK MPAKTHYECKHM 3aHATHIM,
pelenye 3a1ad i yIpaXKHCHHH.
4.JToaroroBka K TECTHPOBAHHIO.
5.JloaroToBka K KOHTPOJIBHOM padoTe.
6. ITogroToBKa K IIPOMEKYTOYHOM
ATTECTALIHH.
8. MonekynspHas 1.Cocrapnenue mIaHa-KOHCIIEKTa, 15-17 | 2,75/0,08 | 12/0,33
dbusuxa 1 H3y4YEHHE TeOPETHIECKOI0 MaTepHaa. HEeAeH
TEPMOIUHAMHKA 2 IloaroToska k JIP, opopmieHue 0T4YETA,
Tema: peanpHBle | MOArOTOBKA K cAaYe OTHETA H
rasbl, JKHIKOCTH M | TeopeTHdeckoif gactu o JIP.
TBEpIbIE TEIA. 3.IloaroToBKaK NPaKTHYECKHM 3aHATHAM,
peleHye 3a1aq H yIpaXxHeHH .
4 TToaroToBKa K TECTHPOBAHHIO.
2 cemecTp/ 3 ceMecTp
9. DIeKTpHUIECTBO. 1.CocraBieHue IIaHa-KOHCIIEKTa, 1-4 2/0,06 8/0,22
Tema : H3y4EHUE TEOPETUIECKOro MaTepHaa. HEACTH
BIEKTPOCTATHKA. 2 IToproroska Kk JIP, opopmienue
0TY€eTa, MOTOTOBKA K CIlade OTYeTa U
TeopeTruecKoi gactu mo JIP.
3.IToaroToBKaK MpakTHYECKHM
3aHATHSAM, PELICHUE 3a0a4 |
yIpaKHEHHH.
4 IToarotoBka K TECTHPOBAHHIO.
10. | DneKTpHYECTBO. 1.CocraBiieHHE TIaHA-KOHCIIEKTA, 5-8 2/0,06 8/0,22
Tema: W3yUeHHe TEOPETHUECKOr0 MaTepHaa. HeIeH
OCTOSHHBIA 2 ITogroroska x JIP, opopmienue




INEeKTPUIECKHUN 0TYeTa, IOJArOTOBKA K cAade 0TYeTa U
TOK. TeopeTryecKoit yactu o JIP.
3.IToaroToBKak IpakTUIECKHM
3aHATHSIM, PElIeHUe 3a1a4 1
YIpa)KHEHUH.
4.TToaroToBka K TECTHPOBAHUIO.
5.IToaroToBKa K KOHTPOIBHOM paboTe.
11. | Maruetusm. 1.CocraBiienue IjIaHa-KOHCIIEKTa, 9-12 2/0,06 8/0,22
Tema: MarHuTHOE | H3yYEHHE TEOPETHYECKOT0 MaTepHaa. HEEIH
ToJe. 2 ITogroroeka x JIP, obopmnenue
0TYeTa, IMOArOTOBKA K c/laye oTdeTa
Teoperudeckor gacty mo JIP.
3.IloaroToBKak NPaKTHYECKHAM
3aHATHSIM, pelleHuEe 3a1a9 U
YIpaKHEHHH.
aTTeCTalHH.
12. | MargeTusm. 1.CocTaBnenne miaHa-KOHCIIEKTa, 13-17 2/0,06 8/0,22
Tema: H3yUeHHE TEOPETHUECKOTr0 MaTepHaia. HeJleNH
snexTpoMaruuTHa | 2.Ilogroroska x JIP, opopmuenune
s AHTYKIHSL. 0TYeTa, MOITOTOBKA K C/laue OT4YeTa H
Teoperudeckoit gactu mo JIP.
3.IToaroToBKak MpaKTHYECKUM
3aHATHSM, pPEIIeHHE 3a1a4 U
YIIpaKHEHHH.
4 .IToaroToBKa K TECTUPOBAHHIO.
5.IToaroToBKa K MpoMeKyTOUHOHR
aTTeCTalNH.
13. | Konebanus u 1.CocraBneHue mIaHa-KOHCIIEKTa, 1-2 2/0,06 2,5/0,07
BOJTHBL. H3y4YeHHE TEOPETHIECKOI0 MaTepHaa. HeZenx
Tema: 2.IToaroroska x JIP, opopmienue
MEXaHHYECKHE 0TYeTa, IOJArOTOBKA K c/ladye 0T4eTa H
koneOaHus. TeopeTHdecKo# uacTy 1o JIP.
3.IToaroToBKaK IPaKTHYECKHM
3aHATHSIM, pEIleHHE 3a/1a4 1
yHIpaxKHeHUH.
4 IToaroToBKa K TECTHPOBAHHIO.
14. | Konebauus u 1.CocTtapneHne miaHa-KOHCIIEKTa, 3-4 2/0,06 8/0,22
BOJIHBL H3YUCHHUE TEOPETHUECKOT0 MaTepHaa. HeIEeH
Tema: 2.IToarotoska x JIP, opopmienue
9JIEKTPOMArHuTH | OTYeTa, MOJAr0TOBKA K CAa4Ye OTYETa H
ple Konmebanus TeopeTHyeckoit gactu 1o JIP.
3.IloAr0TOBKAK MPaKTHYECKUM
3aHATHSIM, pEIIeHHe 3a1a4 U
YIIPaKHEHHH.
4 IToaroTtoBKa K TECTHPOBAHMIO.
15. | Konebanus n 1.CocTaBnenne IiaHa-KOHCIIEKTa, 5-6 2/0,06 2,5/0,07
BOJTHBL. M3y4EHHE TEOPETHIECKOI'0 MaTepHaIa. HeIenH
Tema: ynpyrue 2.ITogroroska x JIP, obopmienue
BOJIHBL 0T4eTa, IMOATOTOBKA K c/lade OTYeTa H

TeopeTrdeckoi gactu no JIP.
3.IloaroToBKaK IPaKTHYCCKUM
3AHATHSIM, PELIeHHE 3a1ad ’
YIIpaKHEHHH.

K IIPOMEXKYTOYHOH aTTeCTallMH.

4 IToAroToBKa K KOHTPOJIBHOH paboTe.




16. | Onrueka. 1. CocraBieHne IIaHa-KOHCIIEKTA, 7-8 2/0,06 10/0,28
Tema: 2JeMeHTHI | H3y4eHHE TEOPETHUECKOIO MaTepHana, HeJIeNH
reomerprueckoit | 2. [Tonrororka k JIP, odopminenne
OIITHKH 0TYeTa, MOATOTOBKA K CAa4Ye 0TYeTa U
TeopeTHdeckoi yactu 1o JIP.
3.IToAroToBKaK MPaKTHYCCKUM
3aHATHSIM, PELIEHHE 3a1a4d |
YIPaXKHEHUH.
17. | OnTuxka. 1.CocraBnenue ImIaHa-KOHCIIEKTa, 9-10 2/0,06 10/0,28
Tema: H3yYeHHE TeOPETHYECKOI'0 MaTepHaa. HEIeTH
Wnrepdepenrus | 2.IToxroroska x JIP, ohopmienue
cBeTa, mudpaknus | 0T4eTa, MOArOTOBKA K CJade OTIETa B
CBeTa, TeopeTrdeckor gactu no JIP.
MIOJISIPU3AIU 3.IToaroToBKaK MpaKTHYECKUM
CBeTA. 3aHATUAM, PEIIeHUe 3a/a4 U
YIPasKHEHHH.
4 IToxroroBka K TECTHPOBAHMIO.
18. | Ksanrosas 1.CocTaBneHne maaHa-KOHCIIEKTa, 11-12 1/0,03 9/0,25
¢buzuka. H3y4IEHIE TEOPETHYECKOTO MaTepHala. HEJlleH
Tema: Ksanrosas | 2.Iloarorosxa x JIP, obopmienue
npHupoaa 0TYeTa, IOJIrOTOBKA K cjade 0T4eTa U
H3TTyICHUS. TeopeTHyeckoi yactu 1o JIP.
3.IloaroToBKaK IPaKTHYECKAM
3aHATHAM, PEIIEHHE 3a/1a4 1
yIpaKHEHHH.
19. | KsanroBas 1.CocTaBieHne mIaHa-KOHCIIEKTa, 13-14 | 1/0,03 9/0,25
buzuka. H3y4YeHHe TeOPETHIECKOr 0 MaTeprana. HEJIeNH
Tema: snements! | 2.IToaroroska k JIP, opopmnenue
KBaHTOBOH oTYeTa, MOJArOTOBKA K cade 0T4YeTa ’
(UM3MKHE aTOMOB, | TeOpeTHYecKOoM uacTy mo JIP.
MOJIEKYT u | 3.IToaAroToBKak nmpakTHYECKHM
TBEP/IBIX TEJL. 3AHATHSIM, PELIEHHE 3a1a4d
YIpaKHEHHUH.
20. | ATomMHag u 1.CocTaBreHue 1mIaHa-KOHCIIEKTa, 15-17 | 1/0,03 9/0,25
siaepHas GU3NKa. | H3YYEHHE TEOPETHYECKOI0 MaTepHaa. HeIenu
Tema: pusuka 2.ITogrotoBka x JIP, ohopmienue
aTOMHOTO Si/Ipa. 0T4Yera, II0JIrOTOBKA K cAade OTIETa H
TeoperHdeckoi yact no JIP.
3.IToaroToBKak IPaKTHYECKHM
3aHATHAM, PEIIeHUe 3a1a4 |
YIIPpaKHEHHH.
4. TloaroToBKa K IPOMEXYTOYHOH
aTTeCTaI[|H.
HUTOI'O: 41,75/1,16 | 149/4,14

6.llepeyennyaeGHO-MeTOAHYECKOr000ecedeH sl /Il CAMOCTOATEIbHOH padoThl 00yYaroIHXCs MO
JHCIHILIIHHE.

6.1 Mertoauueckue ykaszanus (coOCTBeHHBIE pa3pabOTKH)

1. ®um3uka. KOMIBIOTEPHOE MOJEIMPOBAHHE W BEIYHCIHTCIBHBIM OKCIEPHMEHT B J1abopaTopHOM
HpakTHKyMe : ydeGHoe mocobue / M-Bo Hayku u BeIciI. obpasosanus PO, ®I'BOY BO Maiikom. roc.
texnon. yH-T, Kad. mMatemaruku, Qusuks H chcTeM. aHammsa ; [coct. JI.B. Curoxosa]. - Maiikomn :
Kyugepernko B.O., 2019. - 169 c. - Bubnuorp.: ¢. 167 (3 Ha3p.). - ISBN 978-5-907-004-44-3.- Pexum
nocryna: http://lib.mkgtu.ru:8002/libdata.php?id=2100047755




2. MeToM9ecKie yKa3aHus K BEITIONHEHHIO KOHTPOJIBHON paboTE! Mo (u3uke [DIeKTPOHHBIH pecypc]:
I CTY[AEHTOB TEXHHYECKMX HAlpPABICHHA IIOATOTOBKH (xBaymbuxaruss "Oakanasp") 3a09HOTO
otnenenus / [coct.: JI.B. Curoxosa, M.A. Karbamberosa]. - Maiikon :Marapus O.I'., 2015. - 100 c.-
PesxkuM mocTyma: http:/lib.mkgtu.ru:8002/libdata.php?id=2100024548

3.dusnueckre ocHoBbl Mexammku, [U. 1] [DmektpoHusii pecype]: yueGHoe mocobue / [aBT. M.A.
Kar6amberoBa]. - Maiikon :Marapus OJI'., 2013. - 36 c.- Pexum pgocTyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000011909

4 Monexyisipaas gusuxa u Tepmozmuamuka, [U. 2] [Dnexrponnsii pecype]: yuebHoe mocobue / [aBT.
M.A. KarGamberoBa]. - Maiikon :Marapur O.J., 2013. - 36 c.- Pexum JocTyma:
http://lib.mkgtu.ru:8002/libdata.php?id=2000022692

5. DIeKTpHYeCTBO M SJIEKTPOMArHETH3M [DNeKTpoHHBH pecype]: yduebHOe mocobue /' M.A.
Kar6amberora. - Maiikon :Marapus O.JI., 2014, - 64 c.- Pexum  pocTyma:
http://lib.mkgtu.ru:8002/libdata.php?id=2100031028

6.0nTuka. KBamToBas NpHpoja H3TydeHHs [DIEKTpoHHBI pecypc]: ydeGHoe mocobue / M.A.
KarGamberosa. - Maiikon  :Marapua O.J., 2014, - 50 c.- Pexum  jmocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100029223

6.2 JIuTepaTypa JUlsk CAMOCTOSTEIBHOH paboTHI

1.Iemuaenko, B.M. ®uzuka [DnekTpoHHSI pecypc]: yuebruk / B.M. JleMuraeHKo, N.B. leMumueHKo.
- M. WH®PA-M, 2018. - 581 ¢ - DBC «Znanium.com» - Pexum 1gocTyna:
hitp://znanium.com/catalog/product/927200

2. Xappymsxk, B.I'. Kypc dusuxu [DnexkTpoHHsif pecype]: yuebHoe mocobue / B.I'. XaBpyHsk. - M.:
UHOPA-M, 2014. - 400 ¢ - 3BC  «Znanium.com» -  Pexum  jgocTyna:
http://znanium.com/catalog.php?bookinfo=375844

3. Hukepos, B.A. ®uznka. CoBpeMeHHBIH Kype [DNeKTPOHHBIH pecypce]: yuebuux / B.A. Hukepos. - M.:
Jlamkos u K, 2019. - 452 c¢. - DOBC «Znaniumcom» - Pexmm fnocryma:
https://znanium.com/catalog/document?id=358 507

4. Huxepos, B.A. ®usmuka 14 By30B. Mexanuka B MOJIEKYIApHAs ¢usuka [DIEKTPOHHBIH pecypc]:
yue6muK / B.A. Hukepos. - M.: Jlamxkos u K, 2019. - 136 c. - O9bC «Znanium.comy - Pexxum Jocryma:
https://znanium.com/catalog/document?id=358473

5. Berposa, B.T. ®usuxa. C6opHuK 3a1a9 [DNeKTPOHHBLH pecype]: yuebnoe nocobue/ Berposa B.T. -
Mugck: Bommitmas mxoma, 2015. - 446 c. - ObC «IPRbooks» - PexmMm pmocTyna:
http://www.iprbookshop.ru/48021

6. Kysnenos, C.1. ®u3suxa. BonHosas onruka. KBaHToBas NPHPONIA H3TyICHHU. DieMeHTEI aTOMHOH H
spepHO# ¢msmka [DnexTponHBN pecype]: yuebnoe mocobue / C.M. Kysmeros, AM. Jlugep. - M.
Bysopckuit yuebuuk: MHOPA-M, 2019. - 212 c. - DBC «Znanium.com» - Pexum gocTyma:
http://znanium.com/catalog/product/1002478

7.00HI OLEHOYHBIX CPEICTB /IS TPOBEACHHS TPOMEKYTOYHOH ATTECTALHH o0yJanImux 1o
NHECIUILIHHE.

7.1. TlepedeHp KOMIETEHIMH C yKasaHHeM OTaloB MX (OPMHPOBAHHA B TPONECCE OCBOCHHA
00pa30BaTeNbHOM MPOrpaMMBbL
Dransl (OpMHPOBAHHUSA

KOMIIeTeHIIHH
ceMECTpEI HanmenoBanue y9eOHBIX JHCIHILIHH,
dopMHEpYIOIIMX KOMIIETEHHH B Iponecce
ocBOeHHs 00pa30BaTEIbHOM MPOrpaMMbI
000 300

YK-1: cioco0eH 0cymecTBIATh MONCK ,KPUTHYECKHI AHAIH3 M CHHTE3 HHpOpMaHH
NPUMEHSATH CHCTEMHBIH MOAXO0/ A PEMICHHH M0CTABIeHHBIX 32121,

1 2 Qunocoghus
1,2 2,3 Mamemamura
1,2 2,3 duzuxa

4 4 [Hnghopmayuonnsie mexHonozuu




3,4 6 ITuwjesas xumus
3 4 Kynemyponozus
4 6 [Ipoexmmviii NPAKMUKym
2 3 O3znaxomumenvhas nNpaKkmuxa
6 8 Opzanu3ayoHHO-YNpasienyeckas npakmuka
8 10 I[IpedouniomMHas npakmuka, € MOM Hucie HAYYHO
ucciedosamensbcekan paboma
8 10 IToozomoska k coaye u coaua 20cy0apcneenno2o dKk3amena
8 10 ITodzomosgka k npoyedype 3aujumsl U npoyedypa 3auumel

BINYCKHOU Kéanu@uxayuounou pabomel

OIIK-2: ciocoGeH NpHMHAMATEL OCHOBHbIE 3aKOHLI H METO/IbI HCCIE0BAHMI eCTeCTBEHHBIX

HAYK IS penieHust 3129 NPoecCHOHANLHO /1esITe/IbHOCTH

d,2 2,3 Mamemamuxa
1,2 2,3 Dusuka
I 2 Heopzanuyeckasi U HANTUMu4ecKkas Xumus
2 3 Op2anuyeckas Xumus
3 4 Dusuyeckas U KOIN0UOHAA XUMUSL
3 4 Oronozus
3,4 4,5 \buoxumus
b 6 IIpoyeccyl 1 annapamul NULEEbIX NPOU3E00CHS
2 3 \Bsedenue 8 MEXHON02UI0 NPOOYKMOE NUMAHUS
5,6 6,7 Obujas mexHoN02Us OMpaciu
7,8 89 Xumus ompacnu
7 8 [Tuugesas MuxpobUon02us
4 J Cucmemsl yNpasneHus MexHON02UYeCKUMU Npoyeccamu U
UHOPMAYUOHHBIE MEXHON0SUU
4 ) OcHogbl 0p2aHu4ecK020 CUHMeE3a
J 6 Obwjue npunyunst 06pabomxu NUUEE020 Cbipbsl
6 7 Buoxumus pacmenuu
7 8 OcHo6bl cOBPEMEHHOU bUOMEXHON02UY
7 10 Tapa u ynaxoska
7 10 Cospemennbie YNaKkos04HblE MAMePUabl
4 3 TexHono2u4eckas npakmurka
8 10 [IpedOuniomMHds MpaKmuka, 6 MmMOoM Hucie HAYYHO
uccnedogamenbCckas paboma
8 10 [Todzomoska Kk coade U cOaia 20cy0apCmeenno20 IK3amend
8 10 [Todzomoexa Kk npoyedype 3aujumsl U npoyedypa 3aujumel
6611y CKHOU K8ATUPUKAYUOHHOU pabombl
74 8 TexHonozus nuue6blx NPoU3E00Cms
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3aver-hopMa IPOBEPKH 3HAHWI, YMEHHH ¥ HABBIKOB, IIPHOOPETEHHBIX 00YYAIOIMMHCS B IIPOLIECcCe
ycBOEHHS y9eOHOro MaTepyana JTEKIHOHHBIX, IPAKTAYECKHX H CEMUHAPCKIX 3aHATHH 110 TUCIHILTHHE.

Bonpoce! k 3adeTy mo $u3uKe /15 IPOBEJeHH IPOMEKY TOTHOH aTTeCTALMH,

lcemectp

1. TIpemmer ¢usuku. Metomsl GU3HYECKOTO MCCIEIOBAHHA: OIBIT, THIIOTE3a, SKCICPHMEHT, TEOPHA.
Ponbs GH3MKH B pasBHTHH TEXHHKH H €€ CBA3b C JPYTHMH HayKamu. (PH3UYECKHE MOJEIH U HX POIlb.
Poms dusuky B BeIcieM npodeccHoHaTbHOM 00pa3oBaHHH.

2. Mexanmka # eé pasjensl. Kiaccmdeckas W KBaHTOBad MexaHuKa. OCHOBBI PENSITHBHCTCKOH
MexaHuki, Mexanmdeckoe aBikeHne. OCHOBHBIE (QU3MYECKHE MOJICIH: YaCTHIA (MaTepHalbHas TOYKa),
cHCTeMa 9acTHI, abCOMOTHO TBEPHOE TeNo, CIUIOMHAs cpena. IIOHATHE COCTOAHHSA B KIACCHYECKOH
MEXaHHUKE U IIPHUHITAII OTHOCUTEIIEHOCTH B MEXaHHUKE.

3. Cuctema otcuéra. Cxanspuble ¥ BEKTOpHBIE (pH3HYeCKHE BeIMYMHBL. OCHOBHBIE KHHEMAaTHYCCKHE
XapaKTEPUCTHKH MATEPHATFHOM TOUKH: Pa/MyC-BEKTOP M €r0 MPOEKIMH 110 OCSM KOOPAHHAT, BEKTOP
TIepeMeIneHns, TpaekTopus. CKOpOCTh B YCKOPEHHE ¥ X IPOEKIIHH 0 0CsM KoopauHatr. KuHemarnka H
JUHAMHKA TBEPIOTO TeJa, )KUAKOCTEH U ra3os.

4. TlocrymaTenbHOE W BpalaTeNbHOE ABIDKCHHS. TBEPHOE TeNo Kak CHCTeMa 4YacTHIl. AOCOIIOTHO
TBEPIOE Teno. BpamarenbHoe ABHXKEHHE TOYKH (YacTHlbl) ¥ abCOMOTHO TBEPAOro Tella BOKPYT
HEIOIBIKHON OCH. YTIIoBasg CKOPOCTh ¥ YITIOBOE YCKOpeHHe (CpelHsis M MIHOBEHHAS HX 3HAYCHUS).
CBs3b IMHEHHBIX U YTJIOBLIX [IApaMETPOB.

5. CKOpOCTh U yCKOPEHHE YacTHIILI IPH KPHBOJMHENHOM IBHXCHHH Ha NPpUMEpe JIBHKCHHA JacTHIIBI
0 OKPYXHOCTH C TIOCTOSHHON [0 MO0 CKOpOCTEI. LleHTpocTpeMUTeNnbHOE (HOPMAIBHOS) H
TaHTeHIMATBHOE COCTABJISIOIIHE TIOJHOTO yeKopeHus. KpuBu3Ha TpacKTOpHH.

6. JluHaMAKa MaTepHaTbHOH ToukH. Macca, MMITyNbC (KOTHYECTBO IBHKEHHMS), CHia. OCHOBHEIC
3aKOHBI JMHAMHKH (3aKkomEI Hprotoma). Bropoit 3axon Heroroma B muddepennuansroil dopme.
VYpaBrenue ABWKeHHUS. [[eHTp Macc MEXaHHYECKOH CHCTEMEI H 3aKOH €10 IBHKECHHS,

7. CHIEI yIPYTOCTH H yIpyre neGopMaliy B HaOpsHKeHHs B TBEPIOM Tene. 3aKoH ['yKa [Uist 1Py KHHEI
u crepxHs. Moxyms FOHra.

8. 3amkmyras cucTema Tel. BHyTpeHHHe U BHEIIHME CHIbL KOHCEPBATHBHBIC W HEKOHCEPBATHBHBIC
CHJIBL. 3aKOHBI COXpaHEHHA. 3aKOH COXPAHEHHs! HMITYJIbCA U €r0 IPUMEHEHH)E K aOCOMOTHO YIPYTOMY |
HEYIIPYroMy yaapy MaTepHallbHBIX LIapPOB.

9. PaboTa mepeMeHHOM CHIIBI U MOIIHOCTE, DHeprus. KuHeTudecKas 9HEPrus MaTepHaTbHOH TOYKH H
TBEpHOTO Tena. IIpocThle MeXaHW3MBI H HX HasHadenwe. KosbouumeHT MOIe3HOTO NeHCTBHA
MeXaHu3Ma.

10. Pafora B moie cuibl TsokecTd. [loTeHIManbHas SHeprus U e€ CBA3b C CHIIOH, NEeHCTBYIOMIEH Ha
MaTepHalbHyio Touky. [lonHas MexaHudecKas SHEPIHs CHCTEMBI W 3aKOH € COXPaHEHHS B 3aMKHYTBIX
CHUCTEMAX.

11. BpamarensHoe IBEKeHHE TBEPAOTO Tena. MOMEHT CHIIBI M BpamaTebHbl MOMEHT. KuneTnueckas
SHEprus BPAIIAONIErocs TBEPAOro Tena. MOMEHT HHEPIHH MaTepHalIbHOH JacTHIBI H TBEPAOTO Tena.
Teopema [rosirenca-IlIreiinepa.

12. Pabora, cosepimaeMass npu BpameHuu TBEpAOro Tena. OCHOBHOE YypaBHEHHE [AWHAMHKH
BpALIaTeLHOrO ABIKEHHU TBEPHOTO Tena. MOMEHT HMITYJIbCa H 3aKOH COXPaHCHHS MOMEHTa HMITyJIbCa
B 3aMKHYTBIX CHCTEMaX.

13. TIpeamer MoneKyysApHO#M (u3uky ¥ TepMoauHaMuKH. CTaTHCTHYECKas (QU3uKa W TepPMOIHHAMHKA.
OCHOBHBEIE IIOJIOKEHHA MOJIEKYJIAPHO-KHHETHYECKOH TEOpHH Tra30B. TepMOIMHAMHYECKHH H
CTATHCTHYECKHHA MeTObl. TpH Hayalla TEPMOAMHAMHKH.

14. OcHOBHOE YpaBHEHHE MOJIEKYISPHO-KHHETHIECKOH TEOpHHM H/EalbHOTO Ta3a ULl JaBJICHHS.
KuneTHuecKkye sBICHHS. DIeMEHTE HEPABHOBECHOH TEPMOJMHAMUKH. 3aKOHBI TH(DY3HH, BHYTPEHHETO
TpeHHs M TEIUIONpOBOIHOCTH (ONBITHEIE 3aKoHBI). Jnbdysus B rasax. Kospduuuents: muddysum,
TEIUIONIPOBOTHOCTH M BA3KOCTH. TeMIIepaTyporpoBOAHOCTE.

15. BuyTpenmss 3Heprus cuctembl. Teroobmer. Pafora u kommdecTBo TerioTel llepsoe Havamo
TepMomHHaMuKH. PafoTa, coBepIIaeMas TEPMOIMHAMIYIECKOM CHCTEMOH Py M3MEHEHHSX e€ oObema.



16. Cremenu cBoGOIBI MOTEKYI rasa. 3akoH (Teopema) bonprvana. BHyTpeHHAS SHEPrus HIeabHOIO
raza. TemroéMKoCTh. 3aBHCHMOCTE TEINIOEMKOCTH HACAIBHOTO Ta3a OT CTETIEHH CBOOOIBI MOJIEKYT H OT
BHIA IIpoIlecca TeIutomepenavys (U30XOpHOro, H300apHOTO, H30TEPMHYECKOro, — a1uadaTHoro).
Ypasuenue Maiiepa.

17. TlepBeii 3akoH (mEepBOe Hayajuo) TEPMOIMHAMHKM (3aKOH COXPAHEHHs OSHEPIHH B TCILIOBBIX
mporeccax ). [lpuMeHeHre IepBOro Hadana TePMOIMHAMHKM K H30IPONECccaM B rasax. AnnabaruiecKui
nporecc. YpasHenue [Tyaccona. IlonuTporrHeri mporece.

18. O6paTumble ¥ HeoOpaTHMBIE IIPOIECCEL. BTopoe Hadano TEPMOAMHAMHKA M €ro CTaTHCTHYECKOS
tonkoranue. HeoGpaTtuMocTh TeIoBsIX mporeccos. IIpeobpa3oBanne SHEPTHH B TEIUIOBBIX IBUIATEIIIX.
[Ipusmun paGoTHl TEIUIOBBIX IBUTATEIeH U XONomumbHBIX MamuH. [ukn Kapuo u ero xoadduimest
TIOJIE3HOTO JIeHCTBHS.

19. TepmomwHamudeckue (YHKIMH COCTOSHHA. [epMOJMHAMHYECKAC MOTCHIHATBl — BHYTPEHH:A
SHeprus, cBoOOJHAs  OHeprus [ enbMroibla  (M30TEPMHMYECKHH — NOTEHIMAN),  OHTAIBIHSL
(TerutocoepKanue WIH TeroBas QyHKIHs), TepMOARHAMITIeCKIi moTernual I'uboca (sneprus ['mbbea
) ¥ CBSI3BIBAIOIINE MX OCHOBHBIE COOTHOIICHHS.

20. HeoOpaTHMOCTh TEIUIOBBIX IPOLECCOB. |epMOIMHAMHYECKAs BEPOSTHOCTE U SHTPOIHS.
Hepasencteo Kiaysuyca. Tperbe Hayano TepMOAMHAMHUKM (Teopema HepHCTa) M CIIENCTBHA H3 HETO.
[TonsTre o muHaMu4YeckoM xaoce. Kimaccrdeckas U KBaHTOBBIE CTATHCTHKH.

21.Kouaencuposantoe coctosiHue. Pa3oBble paBHOBECHS H (Pa30BBIE IIPEBPAIICHUS

IIpuMepHBIi NepedeHs BONPOCOB K 3a4eTy no ¢uiuKe s CTyIeHTOB.

2ceMecTp

1. DIeKTpocTaTHKa B BAKYyME M B BEIIECTBE H e€ 3aJadd. DJIEKTPHYECKHH 3apsiyl. 3aKOH COXPaHEHHUs
3TEKTPHYECKOTO 3aps/ia. 3aKOH B3aMMOIEHCTBHA TOYEUHEIX 3apAnoB (3akoH Kynona). Ennnuna sapsna.
[Toe ¥ BeIIECTBO — JBE OCHOBHBIE (OPMBI CYIIECTBOBAHHS MaTepuH. OJIEKTPHYECKOE IIOJE.
HamnpsokEHHOCTh  3NeKTpHueckoro mojs. CymepIIo3HIMs SIeKTpocTaTHYecKux moned. I'papuaeckoe
H300paKeHHE SNMEKTPHUECKUX [TOJICH.

2. TloToK BeKTOpa HANPKEHHOCTH SMeKTpHdeckoro mond. Teopema Octporpazckoro-l'aycca jurt
9IIEKTPOCTATHYECKOTO TIONS B BakyyMme. PaboTa CHII DIEKTPOCTATHYECKOrO IOJIA IO MEPEMEIICHHIO
sapana. [lorennman moss. CBs3p MEXKIY HAIPsHKEHHOCTBIO W IOTEHNHANOM. [[UpKyIsiius BEKTOpa
HAMIPSHKEHHOCTH IEKTPOCTATHYECKOTO 10JIs1. DKBHIIOTEHIIHATBHBIE TIOBEPXHOCTH.

3. Dnextpudeckoe none B BemecTse. CBOOOAHEIE U CBA3AHHBIC 3APS/IBL OnexTpudecKuit Tunos. THIIBI
JIM3JIEKTPUKOB M BHJIBI IIONSPU3AIHH THIEKTPHKOB. BEKTOP 2IEKTPAYECKOrO CMEIICHHS.

4. TIpoBOAHUKH B HIEKTPUUECKOM TTofe. Pacipenenenue 3apsaoB B IPOBOJHAKAX. DJIEKTPOCTATHIECKAs
3amuTa. DNEKTPOEMKOCTh YENMHEHHOTO W HE YeTHHEHHOTO HPOBOJHHKA (CHCTEMBI MPOBOIHHKOB).
KonneHcaropsl. DHepris 3apsHKEHHOTO IIPOBOIHMKA, KOHIEHCATOPA W CHCTEMBI 3apsDKEHHBIX YaCTHII.
DHEPrus MeKTPOCTATUYECKOTrO OIS,

5. DnexTpoauHaMHKa ¥ €€ 3ajaud. [I[pHHIMI OTHOCHTENIBHOCTH B sneKkTpomuHamuke [locTosHHBIA
aeKTpHYecKnit Tok. CHa | IUIOTHOCTH TOKA. PAa3HOCT MOTEHIHANIOB, SMeKTpoasmkymas cuna (3/1C).
Drniektpudeckoe HampsbkeHue. [Ipasuina Kupxroda a7d 371eKTpUYeCKHX Leled IOCTOSHHOTO TOKa M
IIPUMEPEI UX TPHMEHEHHA.

6. 3axonsl OMa u Jlxoyns — Jlenna. Juddepennnansuas dopma 3akonoB Oma u Jxoyns-Jlenna. 3akoH
OmMa 17151 HEOJHOPOJHOTO ydacTka memu. [Ipupona 271eKTpHYEecKoro ToKa B B MeTalllaxX, XKHUIKOCTIX H
rasax. 3axkor OMa g S7MeKTPOJITOB. DIEKTPOIIM3 ¥ OCHOBHBIE 3aKOHBI 1eKTpou3a (3aKoHsl Oapanest).
7. MarHdTOCTaTHKA B BAaKyyMe H B BelecTBe U e€ 3aaui. OTHOCHTEIBHBIH XapaKTep IEKTPHISCKOTO U
MAarHMTHOTO Iojei. MarauTHoe B3aMMOJIEHCTBHE TOKOB. BeKTOp MarHMTHOH MHIYKIMH. MarHuTHOE
IIOJIE TOKA KaK PeNATHBUCTCKHM 3 exT. MarHUTHEI MOMEHT KOHTYpa ¢ TOKOM M €ro BpamlaTe/IbHBI
MOMEHT.

8. 3akon buo — Casapa-Jlamnaca u ero IpHMEHEHHE K PacuyéTy MaTHUTHEIX IIOJIEH IPAMOTO IIPOBOIHHUKA
¥ KPYyTOBOTO KOHTYpa ¢ TOKOM. [[HpKyIsmus BeKTOpa MHIIYKIIMH MarHUTHOTO oJs. Buxpesoi xapakrtep
MAarHATHOTO TIOJIA. 3aKOH IOJIHOTO TOKA I MarHUTHOTO II0JIs B BaKyyMe.

9. MarsuTHOE IOJIe JJIHHHOTO coieHouza. l|IpuMeHeHHe CONIEHOMIA B PasIMYHBIX MEXaHH3MaX H
ycTpolicTBax aproMaru3aruu. JleficTBHE MArHHTHOTO IION HAa DIEMEHT TOKA. 3aKkoH Awmrmepa.
BsaumoelicTBHe mapaienbHbIX IPOBOJHUKOB C TOKAMH.

10. JleficTBMe MAarHHTHOrO IIONs Ha ABMKymmiicst 3apsn. Cuna Jloperma. Dddexr Xomma u ero
TEXHHYeCKOe IpuMeHeHue. [Ipuanumn neficTBus naTuukoB Xoia.



11. KOHTYp ¢ TOKOM B MarHHTHOM IIOJie. BpamareqbHBIH MOMEHT KOHTYpa BO BHEIIHEM MArHHTHOM
mome. MarnuTtebii moTok. Teopema Octporpaiackoro-I'aycca a1 MArHATHOTO — ITOJISL PabGora
TIepeMelIenrs IPOBOIHAKA H KOHTYpa C TOKOM B MArHUTHOM TIOJC.

22. SBieHHe OIEKTPOMATHHTHOM wHIyKuMH (ombiThl apaznes). 3aKOHEI Mapanes u Jlenna.
O6beauHeHHbI (OCHOBHON) 3aKOH 3JI€KTPOMATHHTHON HHITYKIIHH. Buxperoe 3/1eKTpHIECKOE MOTIE.

13. SIBmeHHe CAMOMHIYKIMM W B3aUMHOM MHIyKIuW. MHIYKTHBHOCTh KOHTYpa, CHHHHIA
HHIYKTABHOCTH.

14. DnexTpddecKre TOKH IPH Pa3MBIKAHWE M 3aMbIKaHHH 3JICKTPHICCKHX 1lered TOCTOSIHHOIO TOKa.
KBa3uCTAMOHAPHEIE TOKH. BHXpEBBIE TOKH M TEXHHYECKHE YCTPOHCTBA, OCHOBAHHEIC HA HX TOJIE3HBIX
cBoiicTBax. MHAyKIIMOHHEIE [1€YH H HArpeBaTeIH.

15. Dueprus MarauTHOTo mond. OOBEMHAS IUIOTHOCThL JHEPrHH MAarHMTHOTO IIOJIA. [TpumeneHue
ABJIEHHS DIEKTPOMATHUTHOW WMHIYKIHH B MPOMBIIUICHHOCTH H B TEXHHUKE. Bo3HuKkHOBEHHE
HHIYKIMOHHOTO TOKA BO BPAIIAKIIEMCSA KOHTYPE ¥ €T0 IPAKTHICCKOE IPHMCHEHHE.

16. MaruuTHOE ToJe B BEIECTBE. 3aMadl MarHUTOCTATHKH B BellecTBe. MarHuTHEIC XapaKTePUCTHKA
BEIeCTBA — BEKTOp HAMArHMYCHHOCTH, MArHWTHAs BOCIPHMMYMBOCT M MArHUTHAS NPOHHIAEMOCTH
BEIIIECTBA.

17. Knaccuukanus MarHeTHKOB. 3aKOH IIOJIHOTO TOKa JUI MarHHTHOrO IOJS B BEIISCTBE. Bekrop
HAIPSDKEHHOCTH MarHUTHOTO IO H €10 IMPKYJLILHs. Y CIIOBHA HA TPAHULE paszena ABYX CPCL.

18. OcHoBbl TeopuH MakcBemia Ul 3TEKTPOMATHHTHOTO IO TOKH CMEIEHHS. YpaBHEHHS
MaxkcBesuia B HHTerpanbHoi u B aubddepenunanprol Gopmax. MaTtepuanbHble YpaBHCHHS. [TpuHIHID
OTHOCHTEJIFHOCTH B 3JIEKTPOIHHAMHKE.

19. Tapmonuyeckme KonebaHusi (MEXaHWYECKHE U SNEKTPOMATHUTHBIE) M HX XapakTePHUCTHKH.
Hopmansusle Mojsl. JiuddepennuansHoe ypaBHEHHE TapMOHHYICCKIX kosiebanuii. 'apMOHMYECKHH U
AHMapMOHUYECKHH OCIMIIISTOPSL,

20. IlpyxuHHBIH, MareMaTHYeCKHH H (GHU3MYCCKHH MAATHHUKH. IubdepeHnnanibHoe ypaBHEHHE
koneGannii. IIpuBeeHHAs /uMHA (Qu3HYECKOTo MasaTHHKA. KomebaTelbHEIH KOHTYP. DHeprus
MEXAHHYECKHX M HIEKTPOMATHATHBIX TADMOHUYECKHX KONIEeOaHHH.

21. JluddepeHuraibHOE yPAaBHEHHE 3aTyXarOIIMX MCXaHHYECKHX W DIIEKTPOMarHATHBIX KoneOaHui H
ero pemierre. JlorapuMHUIECKHA IEKPESMEHT 3aTyXaHHs. Anepuoppdgecknit npouecc. Kpurudeckoe
COIIPOTHBIIEHHE KOHTYPA.

22. JuddepeHHaT-HOe YPaBHEHHE BBIHYKICHHBIX MEXaHHYECKUX U 3IEKTPOMATrHHTHBIX KonebaHu# U
ero pemreHne. AMILTHTY/Ia 1 (asa BRIHYKICHHBIX KoseOanuil. Pe3onarc.

IK3AMEHMOXET IPOBOIUTLCA B (OopMe YCTHOTO OImpoca Io buneram (Bommpocam) wmiu 0e3
GUIETOB, C TPEIBApHTENHHON MOATOTOBKOH WM 63 MOArOTOBKH, IO yCMOTPEHHIO IIPEro/aBaTeiIl.
K3aMeHaTOp BIpaBe 3a1aBaTh BOIPOCH CBEPX OmileTa, a TaKkKe, MOMUMO TEOPETHHECKHX BOIPOCOB,
IaBaTh 3a/Ia49M [0 IporpaMMe JaHHOTO Kypca.

JK3aMEHAIMOHHEIE  OHJIETHl  (BONPOCHI)  YTBEPIKAAIOTCA — HA 3acelaHnu  Kadempsl
¥ TIO/ITACHIBAIOTCS 3aBEIYIOMHM Kadempoii. B Guiere TOMKHO COflepKaThes He Goliee TPEX BOIPOCOB.
KOMIIIEKT SK3aMeHaMOHHBIX GHIIETOB 110 MHCIHILIMHE NOJDKEH cofepxaTh 25—30 GuieTos.

DK3aMEHATOpP MOXKET MpOCTaBHTL dK3aMeH Oe3 ompoca Wid cobecefoBaHMA TeM CTYACHTaM,
KOTOpBIE AKTHBHO YYacTBOBAJIM B CEMHHAPCKUX 3aHATHAX.

Bompochl K 3K3aMeHy 1o GpH3HKe 15 NPOBeIeHns NPOMEKYTOIHOH aTTeCTANNHY.

3cemectp

1. KunemaTdka BOJHOBBIX TpoIeccoB. MexanusM o6pa3oBaHHS BOJH B YIPYToH cpee. Bonuogas
IOBEpXHOCTh U (poHT BonHbL [Ipmamun I'to#irenca. IIpoJonbHEIE W MONEPEIHEIC BOIHEL VYpaBHEHHE
Gerymmeii BOIHEI H BONHOBOE (u(hepeHnHaIbHoe) YPABHEHHE MEXaHHIECKAX BOTIH.

2. DHeprusi BONHEL AKyCTHYeckHe (3ByKOBbIe) BOMHBIL Odext Jlomnepa B aKyCTHKE. [TpumeHEHME
MEXAHHYECKHX BOJH. [[PHHIIATI CYTIEPIO3HIKE BOJIH ¥ TPAHMITBI €70 NPHUMCHHMOCTH. KOrepeHTHOCTE 1
HHTephEPSHINST MEXaHHYECKHUX BOJTH.

3. DiextpoMarEuTHEIE BoHEL JuddepennmansHoe (BOIHOBOE) ypaBHEHHE 3JIeKTPOMarHUTHOH BOJHEL.
OcHOBHbIE CBOHCTBA NEKTPOMArHUTHBIX BOIH. MOHOXpOMaTH4IecKas BOJIHA.

4. DHeprus 31eKTPOMATHUTHBIX BONH. IToTok sHepruu. Bexrop Vmosa-IloitaTrara. MartepHansHOCTE
3ITEKTPOMArHUTHOIO 1oL, [[puMeHenne 3IEKTPOMArHHTHBIX BOIIH B TEXHHKE H CBA3H.



5. Tlpupoma cBeTa, FeOMETpHYECKast i BOTHOBAS ONTHKA. ['eoMeTpHYecKas ONTHKA H €€ 3aKOHbI (3aKOHbI
OTpPaXKEHUS ¥ IIPETOMIICHHS CBETOBBIX JTydei). SIBNeHHE IOIHOTO BHYTPEHHErO OTPAXEHHUS CBETA M €ro
TEXHHYIECKOE IIPUMEHEHHE.

6. TIpemmer omrmku. Ilkana sMeKTpoMarHMTHBEIX BoJH. HHTepdepenims BoiH. KOTepeHTHOCTH H
MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. Y CHIICHHE H OcJabIeHHe HHTEHCHBHOCTH CBETOBHIX BOJIH. Bpems
U JIJTHHA KOTepEeHTHOCTH.

7. Metons! HabmoneHus UHTEphEPEHIIHN CBETOBBIX BONH. PacuéT uHTEpdEpeHNHOHHOH KapTHHBEI OT
JIBYX KOTE€PEHTHBIX HCTOYHHKOB UIst onbiTa FOmra. OnTryeckast pa3sHOCTh XO0/la BOJH (CBETOBBIX JTydei)
M pa3HoCTh (as.

8. Warepdepenims cBeTa B TOHKMX IUIEHKAX (TIONOCHI PABHOTO HAKIIOHA). YCJIOBHS YCHICHHS H
ocabIeHrsl MHTEHCHUBHOCTH CBETOBBIX BOJIH B TOHKHX IUTEHKax. [IpocBeTiieHHEe ONTHKH, IPAKTHICCKOE
[pUMEHEHHE UHTePHEPEHIINH CBETA.

9. MuTepdepeHuns B INIEHKAX IEPEMEHHO TOMIIUHEI (TI0T0CH paBHOH ToamuHel). Konbia HeoToHa.
10. WnTepdepeHIHoHHbIE ONTHIECKHE TIPHOOPEI X BOJHOBOJEL . HTEpGEpOMETpPEI M HX IIPUMEHEHHE B
TeXHHKE W B Hay4HEIX HccaenoBanusax. OnTayeckas ronorpagus u o61acTi e€ MpUMEHEHUs.

11. Judpaxuus BomH. [punuun [roifrenca u mpuanun I'roirenca-®penens. Meton 308 ®penensi.
[IpsMonuHEHHOCTE pacipocTpaHeHust cBeta B Teopur Openend. {uppaxuns Openens Ha Kpyriom
OTBEPCTMHM M [UCKe. Paspemaromas CHOCOGHOCT CIIEKTPANbHBIX M ONTHYECKHX IPHOOPOB,
obycroBnenHas qudpaxuuei ceera.

12. Mubpakiys cBeTa B Mapalie/bHbX Tydax (Iudpakius IIIOCKHUX BOJH) OT OJHOM memd (mudpaKius
®paynarodepa). ludpakims ceta 0T AByX H Oonee menei. J(appaknronHas pemeTka.

13. JTucnepcusi CBETOBBIX BOmH. OOTacTy HOPMAaIbHOM M aHOMAIBHOM NHCIEPCHH. BOMHOBOM maker.
I'pynnosas u $pa3oBas CKOPOCTH BOIH. MoeKy IspHOe paccesHue CBeTa. MyTHBIE Cpelbl.

14. ®uspyeckas IpHpoja aHoOMaibHOH mucrmepcud. Kiaccuueckas SJIEKTPOHHAS TEOPHSA IUCIICPCHH.
[lpuHIMOE #H  QU3MYECKUH CMBICH CIEKTPATBHOTO PAa3NoiKEHHS CBETOBEIX BONH. OnTHyeckas
bunpTpanus. DneMenTsl @yphbe ONTHKH.

15. IlornomeHHe cBeTa B BEINECTBE, OCHOBHBIE XapaKTEPUCTHKM IIOrJomeHus. 3akoHBl byrepa-
Jlambepra u bopa. CmekTpaibHEIC ONTHYECKHE NPHOOPHI, OCHOBaHHBIE HA MPHMEHEHHH 33aKOHOB
[IOTJIOIICHHUS CBETA.

16. EcrectBennsii caeT. L{yr Bomabl. [Tonspu3oBaHHbli cBeT U ero nmomydenue. [lonspusanus csera npu
OTpakeHHH. 3aKoH Bproctepa. SIBneHHe IBOMHOIO TydelpeNoOMICHHS H €ro (u3pdecKas IpUpOJa.
[Monstpuzanus cBeTa Ipu (BOHHOM JTydelIpElIOMIIEHHH.

17. HccnemoBanwe MONAPH3OBAHHOTO CBeTd. 3akoH Maimoca. IlondpusanuoHHEIE HPHOOPEI M HX
npuMereHue. [Tomsporb! U NONSpU3allHOHHBIE IPH3MEL

. 18. OcHoBHBIEC TOJOKEHHS KBaHTOBOW (u3mku. TerioBoe m3mydeHHe. AOCOMIOTHO 4EPHOE TEIO.
Vuusepcansaas (yaknus Kupxroda. Kiaccuueckne 3axons! Credana-bonsimana u Buna, dopmyna
Panes-JIxuHca.

19. KsanToBas runoresa u (opmyna [lranka I TEIIOBOTO H3TydeHHs. J[HAlIEeKTHIECKOE €IHHCTBO
BOJTHOBBIX H KOPIIYCKYJ/ISPHEIX CBOHCTB 3JIEKTPOMArHUTHOTO u3mydeHus. [Ipunnun coorsercTBrs bopa.
20. Buemmwuii ¢orodsddext u ero 3akoHbl. DOTOHBEL ODHEpPrus M HMIOYIbC (OTOHA. YpaBHEHHE
DiiHImTelHa s BHelnHero Gorodddexra. Jlazepsl ¥ UX IpHMEHCHHE,

21. KopryckynsapHo-BoJiHOBO# ayammsMm.  ['umotesa Jlym pe-Bpoiind ® onbiTHEIE 0OOCHOBaHHE
KOPITYCKYIISIPHO-BOIIHOBOTO  [lyajii3Ma CBOHCTB MmuKpodacTui. @opmyna je-bpoiina. [Ipurimn
HEONpeAeIEHHOCTH (COOTHOIIEHHS HeonpeenénHocTeH | elizendepra) Kak nposiBlieHrHe KOPITyCKYIIAPHO-
BOJIHOBOTO JyalH3Ma CBOWCTB MaTepud. BoyHOBas GYHKIHA U €€ CTATHCTHYECKWH cMbICi. [IpuHnum
CYIEPIIO3UIIHN BOIHOBEIX QYHKIHH.

22. OrpaHM4eHHOCTh MEXaHHYECKOro (KJIACCHYECKOro) MAeTepPMHHM3Ma H OCHOBHBIE ITOJOXKCHUS
BONTHOBOH (kBaHTOBOM) Mexanuku. Obmee yparenue Illpenunrepa. Onepatop QU3MYECKHX BEJIMYIHH.
KBanToBBIECOCTOAHMA. YacTHIla B OJNHOMEPHOM HPAMOYTONBHOH «IOTEHIMaNbHOH smey. lIpuHmum
IPUYMHHOCTH B KBAHTOBOM MexaHHKe. KBaHTOBEIE ypaBHEHHS IBHKCHHSL.

23. OG6pasoBanue MoJeKyl. [Ipupoma XHMHHYECKOH CBS3M B MOJIEKylax. ODHEPreTHYeCKHH CIeKTp
aTOMOB ¥ MOJIEKYJL.

24. 3apsim, pa3Mep ¥ Macca aToMHOro spa. Maccosoe # 3apsnosoe uncina. Cocras aupa. [lehpext Macch
| SHEPrus CBsA3W sijep. IIpHpona sSIepHBIX CHil. ECTECTBEHHAs M MCKYCCTBEHHAs paJHOaKTHBHOCTS.
3aK0H paJHOaKTHBHOTO pacIala.



TecTHpoBaHHE SBISCTCS OJHAM H3 OCHOBHBIX CPEACTB (POPMaTbHOTO KOHTPOJA KadecTBa 0OydeHHs.
D10 Meroj, OCHOBaHHBIA Ha CTAaHJAPTH3UPOBAHHBIX 3aJaHUAX, KOTOPHIC IIO3BOJAIOT H3MEPHTH
NCHXOPU3MONOrHIECKHEe W IJIMYHOCTHBIE XaPAKTEPUCTHKH, a TakKe 3HaHWs, YMEHHsS M HaBBIKH
HCIIBITYEMOTO.

TecToBble 3agaHus /IS IPOBEICHUA TEKYIIero KOHTPOJIA 3HAHHH
(1 kype, 1 cemecTp)
Teer I
3aganne 1
du3nYecKre OCHOBLI MEXaHWKH: YPaBHEHSI OBIDKEHUSA: YKa3aTh GOpPMYITy KOOPAHHATHI Tea,
OpOIIEHHOTO BEPTHKAIIBHO BBEPX

t2
I)y:yOJrvOyt—gT
tz
2)y:y0+z)0yt+g7
2
3)y:uoyr+§2t—
2
4)y:z)0yt+%

3ananue 2
Du3MYecKHe OCHOBLI MEXAHWKH: KHHEMATHKA B THHAMHAKA TBEPIOro Tena. Ecimu koopauHaTa Tena

Maccoit 10 kr, IBHIKYINErocs IPAMOIIMHEHHO B0 OCH X, MEHAETCS CO BpEMEHEM IO 3aKOHY

x=2t-10t% m, 10 MOIYJIb CHJIBI, EHCTRYIOIIEH Ha Tello PaBeH:

1) 10 H2) 100 H3) 50 H 4) 20

3amanne 3

Ddu3HYECKHe OCHOBEI MEXAHHKH: 3aKOHBI coxpaHeHus. Kakue H3 ykazsaHHBIX (OPMYI XapaKTepH3yIOT
3aKOH COXPaHEeHHs HUMITyJIbca

1) m{O,+my0y+...+m,0 ,= const2) Ex + En = const

3) El m ;0 ;= const 4) dA=-d Eq
i=

3ananue 4
@u3HYECKHe OCHOBHI MEXAHWKH: KHHEMATHKA H JHHAMHKA TBepAoro Tena. Kakas M3 ykasaHHEBIX

topmy cootBeTcTBYET TeopeMe [llTeiinepa

n
DJ =Y m#r’2) J=J, +ma’3) M =JE4) L= const

i=1
3apanue 5
du3rdYecKre OCHOBEI MEXaHHKH: KHHEMATHKA B JHHAMHKA XUIKOCTeH ¥ ra3oB. @u3ndyecKas BETHUHHA,
ompenenseMas HOpMaTbHON CHIIOHN, AeHCTBYIOIIEH CO CTOPOHBI KHIKOCTH Ha €IMHHILY IUIOMAIH — 3TO
1) DIOTHOCTE KUJAKOCTH  2) NaBJIEHHE )KHIKOCTH
3) cuna Apxumena 4) cuma BHyTPEHHETO TPEHHA

Tecr I

3amanne 1
Mdu3MYECKHEe OCHOBBI MEXAHHWKH: YPaBHEHUS IBIDKEHHA: YPABHEHUE [BHKEHUS MaTEPHAIBHON TOUKH X =
2 43 t + t%. HaliTi yCKOpEHHE TOYKH.

M M M M
D1—%2)2 = 3)3 —= 4) —

62 t:'2 c2 c2
3apanue 2

dusWyecKkre OCHOBLI MEXAHHKH: KHHEMATHKA W THHAMUKA TBEPAOTO Tena. Teno Macchl m JIBHKETCS MO/
neiicrereM cuinl F. Ecitd Maccy Tena yMeHBIHTE B 2 pasa, a CHIly YBEJIMYUTE B 2 pasa, TO MOIYJIb
YCKOpEHHS Tea:

1) ymeHbIIHTCS B 4 pasza 2) He U3MEHHUTCS 3) yBeIMIHTCS B 4 pasa 4) yBeld4uTCd B 8 pas



3amanue 3

DusnyecKkre OCHOBEI MEXAHHUKH: 3aKOHBI COXPAHEHHUs: CHapAl, JETEBIINN TOPA30HTAIBHO CO CKOPOCTBIO
20 m/c pasopBasics Ha Ba OCKOIKA MaccaMH 4 KT U 6 Kr. YKaXKHTe BCE IIPABHIILHBIE OTBETH

1) ummynsc cHapsaaa xo B3pema paseH 200 kr M /¢

2) cyMMapHBbIi HMITYJIBC IBYX OCKOJIKOB pPaBEH HMILYJILCY CHAps/ia 10 B3pbiBa

3) EMIYIbC MEHBINENO OCKOJIKA MOCTIE B3phBa paBeH 80 Kr M /¢

4) cpelld OTBETOB HET IIPaBUIILHOI'O

3aganue 4

du3rdecKre OCHOBBI MEXAHHKH: KHHEMATHKA U THHAMUKA TBepAoro Tena. Kakas W3 yKkazaHHBIX
(GbopMyJ1 COOTBETCTBYET YPaBHEHHIO AUHAMHKH BPAINATEILHOTO IBIKCHHUS TBEPIIOTO Tella

n
1).]-—-me.1*,22) J=J,+ma*3) M =Ji 4) L = const

i=1
3apanue 5
duznyeckre OCHOBBI MEXAHUKY: KAHEMATHKA ¥ JMHAMUKA JXKHIKOCTe! ¥ ra3oB. [laBneHne B mo6oM
MECTE ITOKOSIIENCS KHUIKOCTH OJIMHAKOBO TI0 BCEM HAIIPABIEHHAM, IIPHYEM JaBICHHE OTAHAKOBO
nepenaaeTcs no BceMy 00beMy, 3aHITOMY HOKOSIIEHCs KHIKOCTEBIO — 5TO
1) 3akon Ilackans  2) 3akoH Apxumena

3) zaxon HeroToH 4) 3axon JlansTOHA
Tecr IIT
3apanne 1
Ou3HUECKHEe OCHOBBI MEXAHUKH: YPABHEHUS ABIKEHHSA. PaBHOMEPHBIM Ha3bIBAETCs NBHIKEHUE, TPH
KOTOPOM:

1) Tesno 3a mOOBIE paBHBIE IPOMEKYTKH BPEMEHH COBEPINACT PaBHBIE IIEPEMEIIEHHS
2) CKOPOCTH Tella H3MEHSSTCS 33 PABHEIE IIPOMEKYTKH BPEMEHH Ha OJIHY U TY XK€ BETHYUHY
3) cpesy OTBETOB HET BEPHOIO
3aganue 2
dusuuecKre OCHOBHI MEXAHUKH: KAHEMATHKA W JMHAMUKa TBepzoro Tena. Ha Teno aelcTByeT cuna
tmxectd 30 H u cuna 40 H, HanpasnenHas ropu3oHTaIbHO. KakoBo 3HaueHHE MOJY IS
PaBHOIEHCTBYIOIIEH 3THX CHII?
1)10H
2)70H
3)50H
4) cpeq OTBETOR HET NPABHILHOTO
3ananune 3
@u3nYecKHe OCHOBEI MEXAHHKH: 3aKOHEBI coXpaHenus. Kakas U3 yka3aHHEIX GOPMYT XapaKTepH3yeT
3aKOH COXPaHEHHS SHEPIHH
1) -§1 m;5 ;=const2) Ex+Bn=const 3)dA=-dEx  4) A=AEq
I=
3ananue 4
@u3nYecKye OCHOBBI MEXAHHUKH: KHHEMATHKA W TUHAMHKA TBepAoro tena. Kakad u3 yka3aHHEBIX
(opMyJT COOTBETCTBYET 3aKOHY COXPaHEHHSA MOMEHTA UMITYIIBCA

n
DJ =Y m#
i=1
2)J=J,+ ma’
3) M =J&
4) L = const
3aganue 5
dusnyeckre OCHOBLI MEXAHHKH: KHHEMATHKA U JIMHAMUKA KUIIKOCTeH U ra3oB. Ha Teno, morpyxeHHoe B
KHIKOCTS (ras), IeHCTBYET CO CTOPOHBI 3TOMH JKUIKOCTH HAlpaBIcHHAS BBEPX BRITAIKHBAIOIAS CHIIA,
paBHAsI BeCY BEITECHEHHOMH KUIKOCTH (rasa) - 3710

1) 3akon [lackans  2) 3akoH Apxumeza

3) sakon Hetorona 4) 3akon JlampToHa
Tecr IV

3ajpanue 1



@u3MuecKre OCHOBEI MEXAHHKH: YPAaBHEHHS NBIDKCHHS. TaHreHIMalbHas COCTABNAIOMAd YCKOPEHHUS
XapaKTepH3yeT:

1) OGBICTPOTY H3MEHEHHUS HAIIPABICHHUA CKOPOCTH 2) OBICTPOTY H3MEHEHHI MOIYJIA CKOPOCTH

3) GRICTPOTY H3MEHEHUS MOy ISl ¥ HAIIPABIEHUSA CKOPOCTH  4) OBICTPOTY U3MEHEHHS CKOPOCTH
3apanue 2

Ddusnueckue OCHOBLI MEXAaHHKH: KUHEMATHKA M THHAMUKA TBEPIOro Tena. J[Ba HeOOIbIIHX Tena
OJIMHAKOBOH MacChl IIPUTATHBAIOTCS APYT K APYTY ¢ ol F rpaBATaiionHoro B3auMoaekcTeus. [Ipu
YBEIIMYEHUH PACCTOSHUS MEXIY TEJaMH B 2 pasa CHila B3aHMOJICHCTBHA!

1) yBenmmuuBaeTcs B 2 pasa 2) yBenmuuuBaeTcs B 4 pasa
3) yMeHbIaeTcs B 2 pasa 4) ymensInaercs B 4 pasa
3aganue 3

dusnyecKue OCHOBLI MEXAHUKH: 3aKOHBI coXpaHeHus. Teno croboHo nanaer ¢ BecoTel 10 M. Macca
tena 1 xr. HaliTh KHHETHYECKYIO SHEPTHUIO Tella IIPH yaape 0 3€MIII0.

1) 0 Ox 2) 100 Ix  3) 500 Ix 4) 1000 dx

3amanmne 4

duspuecKre OCHOBEI MEXAHUKH: KHHEMATHKA U IMHAMHUKA TBepaoro tena. Kakas W3 ykazaHHBIX
(GOpPMYII COOTBETCTBYET MOMEHTY HHEPIIME T€llda OTHOCHTEIBHO OCH BpAIlEHHs, IIPOXOIAIICH Yepe3
LEHTP Macc Tena

l)Jzz:m,.rf.2 D J=J +ma® 3) M=JE 4) L = const
i=1

3aganme 5
dusnyeckre OCHOBLI MEXAHHUKH: KHHEMATHKA U JMHAMHKA JKHIKOCTEH 1 ra3oB. Kakas W3 yka3aHHBIX

(OpMyII COOTBETCTBYET ypaBHEHHIO bepHyILn
2

2
1)SU=ConSt2)p; + pgh+ P = const 3)’0; +P=const4) F, = pgV

Tecr V
Jamanne 1
Du3HUecKHe OCHOBEI MEXAHUKH: YPABHEHUS JBIDKCHHS. YKa3aTh GOpMyIy 3aBHCHMOCTH YIJla IIOBOPOTA
OT BPEMEHH IIPH PaBHOMEPHOM BpaIlaTeIbHOM JBHKEHHH.
gt? et?
DNy =, r+ 5 2) @ 5
Hop=wtd) p=27N
3aganue 2
du3nueckre 0OCHOBBI MEXAHUKH: KHHEMATHKA M JHHAMHKA TBEPIOTO Tena. [[Ba OMHHAaKOBBIX MAlICHBKHX
IIapyuKa HAXOAATCS HAa HEKOTOPOM PAacCTOSHHMH APYT OT apyra. Kak Hamo H3MEHHTh Maccy KaxIoro
IIapyKa, YTOOBI IIPY YBEIHUCHUH PACCTOSHHUS MEKYy HAMH B 3 pasa CHIla TDAaBUTAIIHOHHOTO
B3aMMOJIEHCTBHS MEX/TY HEMH OCTATAch MPEXKHEH?
1) yMeHBIIUTE B 3 pasa  2) yBENHYHTE B 3 pasa 3) yMeHbIIUTE B 9 pa3  4) yBenuuuTs B 9 pa3
3aganue 3
duzHuecKkre OCHOBLI MEXAHUKH: 3aKOHBI coxpaHenus. C HemoaBIKHOM oaku Maccod 200 Kr mpeIraer
Manb4uK Maccoi 50 KI' B TOpH30HTAILHOM HAIPaBIEHHH CO CKOPOCTEIO 5 M/c. KakoBa CKOPOCTE JIOIKH
ITOCJIE TIPBIKKA?
1)1,25 2)0,8m/c  3)1mlc 4)2,5M/c
3aganue 4
du3ndecKkre OCHOBEI MEXAHHKH: KMHEMATHKA M TUHAMUKA TBEPAOTO Tena. KuHeTHdYecKas SHEprus
BpallEeHUs
2 2 2
MY oy B=2 3 =ik 4)E=kXT

1) E=

3amanuce 5
du3HyecKkrue OCHOBH MEXAHUKH, KHHEMATHKA B JHHAMHKA XXHIKocTeH U ra3oB. Kakas H3 yKa3aHHBIX

(GopMyIT COOTBETCTBYET 3aKOHY ApXHMeza

2 2
1) Sv = const2) ’D; +pgh+P=c0nst3)plz) +P=constd)F, = pgV

(1 xypc, 2 cemecTp)




Tecr I
3aganue 1
YKa3aTh IPHHIHUII CYIEPIO3UIHH (HATIOKEHHU) SIEKTPOCTATHYECKHX TTOJIeH
1)anreGpandeckas CyMMa 3JIEKTPHYECKUX 3apsIoB 000 3aMKHYTON CHCTEMBI OCTAETCSL HEH3MEHHOH,
Kaxue OBl IPOIECCH! He IIPOUCXOIUIIM BHYTPH CHCTEMBI
2)HaNpPSKEHHOCTD Pe3yJIbTUPYIOIIETO OIS, CO31aBaéMOT0 CHCTEMOH 3aps/IoB, PaBHA BEKTOPHOH CymMMe
HAIPs)KEHHOCTEH ToNIeH, CO31aBaeMBIX B JaHHOM TOYKE KAXK/BIM U3 3apsN0B B OTAEIBHOCTH
3)asIeKTpHYeCKHii 3apsiT JOO0T0 Tela COCTABIIET LEJIOe KPATHOE OT DIIEMEHTApPHOTO 3IeKTPHYECKOro
3apsaa e
4)BenMyKHHA 3JIEKTPUUECKOTO 3apsiia He 3aBHCUT OT CHCTEMEI OTCYETa, T.€. HE 3aBUCHT OT TOTO, IBIXKETCA
OH WJH TTOKOHUTCS
3ananue 2
DIIEKTPHYECKOE MOJIE CO3MaHo TouedHEM 3apsaaoM Q. UeMy paBHa HAMPSHKEHHOCTH NEKTPHUYECKOTO
II0JIS B TOYKE MPOCTPAHCTBA, B KOTOPYIO MOMeNIeH MPOOHEIA TOYE€YHBIA 3apsi/]  Ha PACCTOSHHH I OT

sapsana Q7
H e, 2 k< 3)k%; 4 k2
r ¥

¥ &7 r '
3ananue 3
DNeKTPHIECKHH TOK - 3TO
1)mo6oe ymopsiiodeHHOE (HAlpaBICHHOE) ABMKEHHE DIICKTPHICCKAX 3aps 0B
2)yIOpAI0OYCHHOE IBHKEHUE HIIEKTPHYECKHX 3apsJI0B, OCYIIECTBICHHOE TIEPEMEIICHHEM B
[IPOCTPAHCTBE 3apPSHKEHHOTO MaKPOCKOIIMYECKOTO Tejia
3)TOK BO3ZHMKAIOIHH B IPOBOJHUKE TI0J IEHCTBHEM IIPUIIOKEHHOTO 3IEKTPHIECKOTO OIS E B
pesyJbTare NepeMeNleH s 3apsa/ioB: MON0KUTENBHBIX — II0 MO0, OTPUIIATENBHBIX — IIPOTUB IO
4)TOK, CHIIa TOKa ¥ HAIIPaBIeHHE KOTOPOTO HE H3MEHAIOTCH CO BpeMEHEM
3ananue 4
DNEKTPHYECTBO ¥ MATHETH3M: KaKas U3 IPHBE/ICHHBIX HUXKE HOPMYIT BRIPAXKAET 3aBUCHMOCTE YICIBHOTO
COIIPOTUBIICHHUS OT TEMIIEPATYPHI?

I)R=péE)R-—-R0(1+ar)3)p=p0(l+at)4)p=%

3ananune 5
Kax u3MeHHTCS CHIIa TOKA, HAYILETO 10 MPOBOHUKY, €CIH HANPAKEHHE MEKTYy KOHIIAMH IIPOBOJIHHKA H
IUIOIIAb €T0 CEUSHHS YBEIUIHTE B 2 pasa?
1)He u3MenuTCA2)yMEHBIIATCA B 4 pasal3)yBemuautes B 2 pa3ad)yBenuuutcs B 4 pasa.

Tect II
3amanue 1
VkazaTh 3aKOH COXPaHEHHUS 3apsaa
1)anrebpandeckas cyMma SJMEKTPUYECKHX 3apsAI0B TF000H 3aMKHYTOH CHCTEMBI OCTAETCsl HEM3MEHHOH,
Kakue OBl IPOIECChl He IPOUCXOIUIH BHYTPH CHCTEMBI
2)HANPSKEHHOCTE PE3YIBTHPYIOMIEro OIS, CO37aBAEMOr0 CHCTEMON 3aps/IOB, PaBHA BEKTOPHOH CyMMe
HanpsDKEHHOCTEH T0TTel, co31aBaeMbIX B JaHHOH TOYKE KayKI[bIM H3 3aps/I0B B OTACIBHOCTH
3)anmeKTprYeCKui 3aps Mo60ro Tena coCTaBIIsAeT IEI0e KPaTHOE OT JIEMEHTapHOT0 IEKTPHIECKOro
3apsza e
4)BeTHUKHA 3TEKTPUUECKOTO 3apsiia He 3aBUCHT OT CHCTEMBI OTCYETA, T.€. He 3aBHCHT OT TOTO, JBHKETCA
OH WJIH TTOKOHUTCS
3apanme 2 YKa3ars BeIPOKECHHE I8 HAIPSDKEHHOCTH JJIEKTPHYECKOrO OIS TOYEYHOTO 3apsiia B Cpesie

F

1) _1_ﬂ§q_2 2)41_% Dk Lz 4)—

drey r 4me gy r EF 90
3ananne 3

VKa3ars 3aKOHBI ITOCIEI0BATEIBHOIO COETHHEHUS IPOBOJHHKOB.

n h n 1 n 1
DI=const; U=YU;; R=)Y.R2DI=const; U=Y Uj; == —
i=1 i=1 i=1 R 3K



n 1 n 1 n "
3)I:ZIi; U=const; —= ——4)I:ZIi; U = const ; R=ZRI-

-1 R SR =1 i=1
3ananue 4

CyBenuyeHHeM paJryca IONepeYHOro CeICH s IPOBOHNKA B 2 pa3a ero COIPOTHBIIEHHE
1)yBenuumTes B 2 pa3a2)yMEHBIIHTCA B 2 pasa 3 )yBEIHHYHTCS B 4 paza  4)ymeHpImHTCA B 4 pasa.

3apmanue 5
Vka3aTh BEIPAKEHHE, CBA3BIBAIONIEE HANPSKEHHOCTD 3IEKTPOCTATHIECKOrO MO/ ¢ OTCHIHATIOM
VE=-gradg; 2)E==£; 3)Ex:——a£; 4)ga:-pK.
qq Ox q
Teer 111
Zapanue 1

Kak W3MEHHTCS HAIPSKEHHOCTH 3JIEKTPHICCKOTO OIS B IaHHOH TOYKE NIPH YMEHBIICHHH 3aPs/a,
CO3JIAIOIIETo MoJIe, B 3 pasa

1)ymeHbIIHTCS B 3 paza  2)yBeNmMYMTCS B 3 pasa; 3)ymenbmuTes B 9 pa3;  4)He H3MEHUTCH.
3anaHue 2

DJIeKTpOCTaTHKA B BaKyyMe: yKasaTh 3akoH KymoHa s OIIHOPOJTHOM M30TPOITHOH CPe/Ibl B BEKTOPHOM
dbopme.

1) F =— 1 [lo2]. NF = 21 [l2,] . NF=qk; 4)F=kMF.

47?:6‘0 r2 ’ 47[80 ng £r3

3ananue 3

ITocTOAHHBINA TOK - 3TO

1)nro6oe yrnopsmoYeHHOe (HanpaBJIeHHOe) ABHKEHHE SIEKTPHICCKIX 3aps/I0B;
2)yIopsIodeHHOE IBHIKEHHE IEKTPHYECKUX 3aPs/I0B, OCYIIECTBICHHOE [IEPEMCIICHIEM B
IPOCTPAHCTBE 3aPSHKEHHOT0 MAKPOCKOTIHYECKOTO TENA;

3)TOK, BO3HMKAOIIMH B TPOBOITHMKE O NCHCTBHEM TIPUIIOIKEHHOTO JIEKTPHIECKOTO IO E B
pe3yJbTaTe MepeMelleH s 3apsSI0B: TI0JI0KHUTEIBHBIX — IO TIOJI0, OTPUIATEIBHBIX — TPOTHB MOJLT;
4)TOK, CHJIa TOKA H HalpaBJIeHHE KOTOPOTO HE H3MEHAIOTCSA CO BPEMEHEM

3aganue 4

. Cxita TOKa B IPOBOIHAKE COTIIAcHO 3aKkoHy Oma

q U ; P
N & 2—; ;S 4 —
) ; )R )] )U

3aganne 5
Kakoe W3 pUBEIeHHBIX BEIPAXKECHHH COOTBETCTBYET ONPEIE/ICHHIO IIUPKYILAIHE BEKTOpa
HAIPSKEHHOCTH?

nr. L. §Edi={E,dt; 4 9,
90 90 L L @
Tect IV
3aganue 1
DNEKTPOCTATHKA B BAKyyMe: AlPSHIKEHHOCTh SJIEKTPHYECKOr0 IOJIA TOYETHOTO 3apsijia Ha pacCTOAHHK 1
M pasHa 32 H/Kut. OnpenenuTs HATPSDKSHHOCTE STOTO OIS HA PACCTOSHHH 8 M oT 3apsza.
1) 0,5 H/Km; 2)2 H/Km; 3) 4 H/Km; 4) 256 H/Kn
3amanue 2
DIeKTpOCTaTHKa B BaKyyMe: JMIJIEKTPHYECKas IIPOHHIAEMOCTb BOZBI paBHA 81. D10 o3HauaeT, 4TO
HaIpsOKEHHOCTH MIEKTPHYECKOTO TIOJIS B BOJE
1)B 81 pa3 Goiblue, YeM B BaKyyMe; 2) B 81 pa3 MeHbIIE, YEM B BaKyyMe;
3) B 9 pa3 Gomblue, 4eM B Bakyyme; 4) B 9 pa3 MEHbIIE, UEM B BaKyyMe
3aganue 3
DNeKTpAYeCTBO ¥ MarHeTH3M:COIPOTUBIIEHNE IIPOBOTHUKA —
1)dusndeckas BETWUWHA, ONpeleNseMas CHIOH TOKa, MNPOXOMAIIEro Hepes enMHHIY IIIOoIaiH
TIOLIEPEYHOro CeYeH s IPOBOIHIKA, IEPIECHANKYIIAPHOTO HAIPABICHHIO TOKA;
2)ckansgpHas (H3ndecKas BETHYMHA, ONpPElelsieMas 3JIEKTPHUCCKHM 3apajloM, IIPOXOJSIIIMM  YEPE3
TIoIepevHoe CeYeHne IPOBO/IHUKA 3a S/[MHHIY BPEMEHH,;



3)pumsmdeckas BENWUMHA, ONpenenseMas PabOTOH, COBEpIIAEMOH CTOPOHHHMH CHIIAMH IIPH
HepeMEeleHHH SIHHIYIHOTO TIOI0XKHTEIBHOIO 3apA/ia;
4)pusmdecKas BeJIMUMHA, 3aBUCSINAsd OT pa3sMEPOB, (hopMBI ¥ MaTepHala IPOBOJTHUKA.

3ananue 4
DNEeKTPUYECTBO W MArHETU3M: KaKas U3 NPHBE/ICHHBIX (opMyIl BEIpaXKaeT 3aBUCHMOCTE COTPOTHBIICHHS

OT F€OMETPHUECKHX pa3MEpOB IPOBOIHHKA H €TI0 MaTepuaia
U 4

1) R = 2) R=pz; 3) R=Ry(1+at); 4) p=py(+al).
3apanmne 5
DIIeKTpUYECTBO M MATHETH3M: TPH OJMHAKOBBIX KOHACHCATOpA C1=C2=C3 = C coeguHeHbI

napaimtesHo. O6Imas 3IeKTPOEMKOCTD II0JIY4CHHOTO COSIMHEHHS PaBHA
1)3C; 2)C 3)Ci3; 4)C2

Teer V

3ananue 1

DNeKTpoCcTaTHKA B BakyyMe. Kakoe 2/IeKTpHYecKoe I107I€ Ha3bIBACTCS O/HOPOJHEIM

1) mone, co3qaHHOE PABHEIM KOJTHYECTBOM MONOKUTEIEHbIX H OTPHIATENLHEIX 3aP5/I0B;

2) mosne, B KayKI0 TOYKe KOTOPOro BEKTOP HANPSUKEHHOCTH HMEET OIMHAKOBOC HAIPABJICHHE; 3)
To7le, B KaX0i TOUKe KOTOPOTrO BEKTOP HANPSIKCHHOCTH MMEET OJUHAKOBBIA MOMYTIE;

4) mone, B KayK0H TOUKE KOTOPOTO BEKTOP HANPHKEHHOCTH UMELT OJIMHAKOBBIHA MOIY/Ib U HAllpaBICHHE.
3ananue 2

DiexkTpocTaTuka B Bakyyme. C kakol CHIOH JIEHCTBYET 3JIEKTPHUECKOE MOJIE HAIPKCHHOCTRIO E Ha
3apsiJ ¢, OMEIICHHBIH B JaHHYIO TOUKY [OJIS?

kL, 2) kE; 3)qE; LI |
¥

4ﬁ€0r2

3ananme 3

DeKTpOCTATHKA B BakyyMe. PaccTosHre Mex Iy ABYM TOUCHHBIME 3apsafaMu (1 = 90 K11

q2 = 10 uKu1 paBHo 4 cm. Ha KakoM pacCTOSHHH OT IIEPBOTO 3apsia HaXOAUTCA TOUKa, B KOTOPO#
HaIIPSHKEHHOCTH 10T PaBHA HYIIHO?

D3cm; 2)6cem; 3)1,5cm; 4)lem.

3ananune 4

DIIEeKTPUYECTBO H MarHeTusM. [LI0THOCTE TOKA —

1) pu3mdeckas BeNMUKHA, OIIpeseAeMast CUTION TOKa, IIPOXO/IAIIETO Yepe3 eIMHAMY HII0MaHn
TIONIEPEYHOr0 CeYeH s IIPOBOIHMKA, IEPIEHMKYIPHOTO HANPABIICHHIO TOKA,

2) ckanspHas GE3HIEcKas BEIMUHHA, ONpPeIeTIeMast JIIeKTPHISCKUM 3apAI0M, IPOXOIAIIHM 1EPE3
TIONepeYHOE CEUSHHE IPOBOIHMKA 3a S/IUHUILY BPEMEHH;

3) u3ndecKas BeIMYHHA, OIpeernsemMas paboTol, COBEPITAEMOH CTOPOHHAMH CHIIAMH TTPH
NepeMeEIIeHHH eTHHAYHOIO IOIOKHUTEIBHOTO 3aps/a,

4) dsruecKas BeTMUNHA, 3aBHCSIIAL OT Pa3MePOB, GOPMBI H MaTeprana POBOIHIKA.

3aganue 5

DIIeKTPHYECTBO W MarHeTH3M. YKa3aTh 3aKOHEI [IaPa/LIETLHOTO COSIUHCHIS IIPOBOHHKOB

H n n 1 H 1
1) I =const; U=ZU,-; R=ZRI- 2) I = const, U=ZU1‘3_= — 3)
= i1 =R AR
1 1 R 1 n n
I:Z]i; U=const;—=Z— 4)I:=ZI[-; U = const ; R:ZR;"
izl R 3K = =
(2 kypc, 3 cemecTp)
Teer I
3amanmue 1

JTBa KOTEPEHTHBIX HCTOUHHKA H3JTy9ar0T BONHEL B O[IMHAKOBBIX dazax, nepuozpr X KonebaHui paBHEI
0,210 ¢, cxopocTh pacIpOCTPaHEHKs BOJH paHa 3.10% m/c. B TouKe, ju1st KOTOPO#H Pa3HOCTE X0Oa
BOJIH OT WCTOYHUKOB paHa 0,9 MM Oyner HaGOAAThC. . ..

1) MakcHMyM mHTePhEPEHIH, TaK KaK Pa3HOCTh X0/Ia paBHa HEYCTHOMY HHCITy MOJTyBOIH

MUHEMYM HETepEPEHIIH, TaK KaK Pa3HOCTh X0JIa paBHA YeTHOMY HHCITY IIOTyBOIH



2) MakcuMyM HHTep(hEepEeHIHH, TaK KaK pasHOCTh X0/1a paBHa YeTHOMY YHCITY IOJIyBOJIH
3) MEHEMYM HHTEP()EPEHINH, TaK KaK Pa3HOCTh X0/la PaBHA HEUECTHOMY YHCITy OTYBOIH

3apanue 2
[Mepuon audpakHOHHOH PEIIETKH — ITO ....
1) BpeMs mOMHOTo KojIebaHHs CBETOBOTO BEKTOpa

2) mMpUHa IPO3pavHOH IOIOCE
3) BpeMs MPOXOKAECHUS CBETOM PACCTOSHMS OT PEIIETKH 10 3KpaHa
4) cyMMa IIMPUHBL IPO3PavHOM U HEPO3pavHOi ITOI0C

3ananue 3
Kaxas U3 IpEBEIEHHBIX HIKE (OPMYIT BEIPAKaeT JUIHHY BOJHEI Jie bpoitis

h c
A :gkf; pp=hk; HA=—; 4)E:Zh'
P
3ananue 4
BpeMst sku3HH aToMa B BO30YKASHHOM cOCTOSHMH =10 HC. YUUTBHIBASL, YTO OCTOSHHAL Ilnanka /i
=6,6-10"1%3B ¢ , IUpHHAA SHEPreTHYECKOro YPOBHs (B 3B) COCTABIIET HE MEHEE
1)6,6:101°; 2)1,51019; 3)1,5-10%; 4)6,6:10°.
3ananue 5
MareuTHOE KBAHTOBOE YHCIIO — 3TO
1) 9MCII0, ONpEENIOIee MOMEHT HMITyIbCca 3IEKTPOHA Ha 3a/[aHHOE HAIIPABIICHHE
2) OCHOBHOM HOCHTENH HH(HOPMALHH O KOPITYCKYJIAPHBIX H BOIHOBBIX CBOHCTBAX MHKPOYACTHIL
3) 3aBHCHMOCTH a06CONOTHOTO [OKa3aTels IPEIOMIIEHHS BEINECTBa OT TaCTOTHI Na/aroIIero Ha
BEILIECTBO CBETA
Teer 2
3ananme 1.
VcnoBre MakcHMyMa HHTeP(EPEeHIHH. ..

A= i(2k + 1)% 2) A= i2k§3) v=const; Ao = const4)v=const; A = const

3aganne 2
YKa3aTh BLIPAKEHUE, [I03BONISIOMIEE PACCYHTATh TIOJIOKEHNE TIIABHBIX MAKCHMYMOB LA nabpaKIun

cBera Ha JU(PaKIHOHHON peleTKe
' . n
)(a+b)sinp=xA; 2)asinp=xx 3)I=1Iccos’p; 4) tgag =—2
n
1
3aganne 3
KOMM9ecTBEHHBIM BRIPAKEHHEM KOPITYCKyJISIPHO-BOTHOBOTO yaln3Ma ABISeTCS COOTHOLIeH e [le

Bpoiisis, KOTOPHIi 06061IKII COOTHOIEH)E P = — JIsl (HOTOHA Ha JIFOOBIe BOTHOBEIC IIPOIECCHI,

CBSI3aHHBIE C YAaCTHIAMH, HMITYJIEC KOTOPBIX paBeH p. Torma, ecii CKOpOCTh YacTHIl OHHAKOBA, TO
HapMEHBIIeH IHHOM BOJHEI 0071a1ar0T:
1) meditpon;  2) mpoToH;  3) (X-4acTHIa; 4) mo3UTpOH

3ananmne 4

Taz




DHepreTHYecKuil CIEKTP aTOMOB M MOJIEKYJI: Ha PHCYHKE IIPUBEEHE] CIIEKTP IIOrJIOIIEHHS
HEH3BECTHOTO ra3a (B CEpeIHHE), CIIEKTPhI [OITIOMEHH aTOMOB BOJIOPO/Ia (BBEPXY) U Telus (BHU3Y).
Y10 MOJKHO CKa3aTh 0 XAMHYECKOM COCTaBe Ta3a

1) I'a3 comep>KUT aTOMBI BOZOPO/Ia | TeNHsL.

2) I'a3 cofiepsKUT aTOMBI BOJOPOIa, TEIMS U eIl[e KAKOr0-TO BEIeCTBa

3) I'a3 coJiep>XUT TOJIBKO aTOMEI BOIOPOJIA.

4) I'a3 cOIepXHUT TOJIBKO aTOMBI I'€JIHS.

3aganne 5
NIeKTPOH JOKATH30BAH B IPOCTpaHCTBE B npexenax Ax=1,0 mkm. YuutsBad, 4to nocrosHHas Ilnanka
$1=1,05-10"*ITx-c, a Macca snextpora m=9,1-10° kr, HeonpeneneHHOCTb CKOPOCTH A V(B M/C)

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

Tecr 3
3aganue 1
KorepeHTHOCTE BOIH — 3TO...
1) clIOXKEHHE BOJIH, BCJICACTBHE KOTOPOTO B IIPOCTPAHCTEE HAOIIONACTCS IIEPEPACcIpPE/IEICHIE
CBETOBOTO IIOTOKA, B PE3Y/ILTATE YET0 B OJJHUX MECTaX BO3HHKAIOT MAKCHMYMEL, & B IPYTHX —

MHHHMYMBI HHTCHCHBHOCTH.
2) CorsacoBaHHOE TPOTEKAHHE BO BPEMEHH 1 B MPOCTPAHCTBE HECKOMBKHX BOTHOBEIX IIPOLECCOB

3) IpousBeIcHAE TEOMETPHYECKOM THHBI ITyTH CBETOBOM BOJHBI B JIAHHOH CPE/Ie Ha IOKA3aTeNb
IIPEIOMIIEHHS] 3TOH CPEIbI

4) He orpaHHyYeHHBIE B TPOCTPAHCTEE BOJIHEI OJHOM CTPOTO OIpPE/IeIeHHON JaCTOTHI ¥ OCTOSHHOH
AMILTATY B

3ananue 2

Judbpaxius ceera -

1) OTKJIOHEHHE OT IPSAMOTMHEHHOTO PACTIPOCTPAHCHHS B OTHOAHHE BOTHAMH IPEIISITCTBAN;
2) 3aBHCHUMOCTE ITOKa3aTeIs IIPETOMIIEHHS BEIeCTBa OT YaCTOTHI (JUTHHBI BOJIHEI) CBETA;

3) siBIEHHE, IIPH KOTOPOM KOJleOaHHUs CBETOBOrO BEKTOPa HAIIPSDKEHHOCTH 3JIEKTPHIECKOTO IO E
KaKuM-TO 00pa3oM yIOPSI0YEHB;

4) sBIeHHAE, IPH KOTOPOM IIPOHCXOHT CIOKEHHE JBYX KOTEPEHTHBIX BOJIH, BCIEACTBHE KOTOPOTO
HaOTIO/IAeTCS YCHIIEHHE KM OC/IablIeHIe Pe3yIbTHPYFOIMHIX CBETOBBIX KOJIEOAaHNH B PA3IHIHBIX TOUKAX
IIPOCTPAHCTBA

3ananue 3

KoJ1M9eCTBeHHBIM BRIPAKEHHEM KOPITYCKY IPHO-BOTHOBOIO Jyalu3Ma SBJISETCS COOTHOIICHHE Oe
Bpoiina. Kakas u3 npiBeieHHBIX GOPMYIT BEIPAXKAET CBA3b MEMLY IOHOM SHEprHel JacTHIIbI U
4acTOTOMBOIH e bpokiis

1),1:%5 2) E:hv3)ﬂ,:ﬁ4)E:£h
k p A
3apmanune 4

Bpemsi sxu3HE aToMa B BO30YKICHHOM COCTOSHHM T =5 HC. Y UHTBIBasA, YTO IIOCTOAHHAS TTnanka 71
=6,6-10"'%5B ¢, mEpHHAa SHEPTETHYECKOTO YPOBHS (B 5B) cocTaBisieT He MeHee

1) 13,2:10%° 2) 1,510 3) 1,5:10% 4) 13,2:10°%,

3axanues

Bommoras dyHKIUsA — 3TO

1) KBaHTOBOE YHCIIO, ONPEIEIISIONee MOMEHT HMITYJIBCA DIICKTPOHA HA 3aJaHHOE HaNpaB/IeHHEe

2) OCHOBHOI HOCHTENH HHPOPMAIIMH O KOPITYCKYJISPHEIX H BOTHOBBIX CBOHCTBAX MHKPOYaCTHLL
3) mponecc pacmpocTpaHeHUs KoneOaHHH B CIUIOIIHOHA cpesie

Tect 4

3apanue 1



Maxcumym uHTepdepeHnny BoH OyaeT HabmoaaTeCs B TOYKE IPOCTPAHCTRA, U KOTOPOH pasHOCTh
X0J1a OT HcTouHnKoB pasua 0,6 MkM. MCTOYHHKH HCITyCKAIOT SIIEKTPOMArHHTHEIE BOJIHBL ¢ YACTOTOH ...
1)1-10° T 2) 510%Tu  3) 3,310 TI'nm 4) 6:10" I'y
3ananmne 2
Ha mu¢pakEoHHYIO PEmeTKy ¢ IEPHOIOM 3 MKM Mala€T MOHOXPOMATHYECKHIH CBET C ATHHOU BOJIHEI
650 M. YeMy paBeH HanGOJIbIIHE TOPSIOK JUPPAKITMOHHOTO MAKCHMyMa?
12 2)3 3)4 4)5
3ananne 3
KonudaecTBEHHBIM BEIPaYKEHHEM KOPITYCKYIIIPHO-BOJHOBOIO Jyalli3Ma SBIIAETCS COOTHOLICHHUE e
Bpoiinsa. Eciy gacTHIbl IMEIOT OAMHAKOBYIO [UTHHY BOJHEL e Bpoiis, T0 HaHMEHBIIEH CKOPOCTEIO
obnanaer
1) meiitpon;  2) mpotoH;  3) (¥-9acTHIa, 4) ITO3UTPOH.
3aganue 4
TTpUHIAI CYIIEPIIO3UIHH B KBAHTOBOH (QH3HKe
1) eci cHCTEMa MOKET HAXOJMTECS B PA3IMYHBIX COCTOSHMAX, OMMCHIBAEMBIX BOIHOBBIMU (YHKIIHIME
Y1, ¥a,... Py, .., TO OHA TAKIKE MOKET HAXOAHUTHCS B COCTOSHUH ¥, OIMCHIBAEMOM JIMHEHHOM
KoMmOuHaImeld otux GyHKIUN
2) HaIPSKEHHOCTH PE3YIETUPYIOIIErO MOJIs, CO31aBaEMOr0 CHCTEMOM 3aps/10B, paBHA BEKTOPHOH
CYMMe€ HaIpsDKeHHOCTEH ToIel, Co31aBaeMBbIX B JJAaHHOH TOUKE KaXKIbIM H3 3apsiI0B B OT/CIBHOCTH;
3) MarHWTHAS HHAYKIMS Pe3yIETHPYIONIETO 01, CO3/[aBAEMOTO HECKOIBKUMH TOKaMH MU
JBHKYITAMHACS 3apsAJaMy, PaBHA BEKTOPHOH CyMME MarHUTHBIX HHITYKIIHH ITOJIEH, CO3/1aBaeMBbIX
Ka)X/I6IM TOKOM HITH JBHKYIIUMCS 3aps/IOM B OTIEIBHOCTH
3aganue 5
MarauTtHOe KBaHTOBOE YHCIIO — 3TO
1) gmcIno, ompeaensromee MOMEHT HMITYJIbCa 3JIEKTPOHA Ha 3a/laHHOe HalpaBJIeHHe
2) OCHOBHOM HOCHTEIh HH(GOPMALHE 0 KOPITYCKYJIAPHBIX ¥ BOJHOBBIX CBOMCTBAX MHKPOYACTHI[
3) 3aBHCHMOCTEH abCOIFOTHOTO [OKa3aTe s IIPEIOMIIEH S BEIIECTBA OT YACTOTHI AIAOIIEro Ha
BEIIIECTBO CBETA

Teer 5
3aganue 1
Venosrue MEHEMYMa UHTEpEPEHITHU BOTH

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

3aganue 2

Judpakiruro BOIH MOKHO HabIFOIaTh, €CITH:

1) pasmep npensTCTBAS MHOTO MEHBIIIE JJTHHEI BOJIHEI,

2) pasMep IPENsITCTBUS MEHBIIE HIH CPaBHUM C JUIMHON BOJTHEI,

3) pa3Mep IpensTCTBUA MHOTO OOJIBIIE JIHHEI BOJIHBI;

4) ipu MOOBIX COOTHOLIEHHUX Pa3MEPOB IIPENIATCTBHSA U ITTHHBI BOJTHBIL.

3aganue 3

Bouas! e Bpoiis: eciu MIpoTOH W HEHTPOH JBHIAlOTCA ¢ OJHHAKOBEIMA CKOPOCTAMH, TO OTHOIICHHE HX

JUTHH BOJH Je bpoiins % PaBHO
n
1) 4; 2) 142; 3 1 4) 2.
3ananue 4
DJIEKTPOH JIOKAH30BaH B IIPOCTPAHCTBE B IIPEIEIax
Ax=0.5 MxM. YauTseas, 9to noctosuHas [Lianka 71=1,05-10*Ix-c, a Macca snexrpora m=9,1-107'xr,
HEOIPEIEIECHHOCTh CKOpocTH A V(B M/C) cOCTaBIISET HE MCHEES
1)87-10%;  2)230;  3)0,230;  4)8,7.
3apanue 5
BomroBas GyHKIH — 9TO
1) KBaHTOBOE YHCIIO, OTIPEEILIIONIEe MOMEHT HMITYJIbCa DJIEKTPOHA Ha 3a/laHHOe HalpaBlIeHHE
2) OCHOBHOM HOCHTENb HHQOPMAIHH 0 KOPITYCKYJIAPHBIX H BOJHOBBIX CBOHCTBAX MHKPOYACTHI
3) mporece pacipocTpaHeHus Konebanuii B CIJIONIHON cpene



OTBeTHI K TECTOBBIM 3aAaHHAM /I8 KOHTPOJIS NPOMEKYTOYHBIX 3HAHHH
(1 kype, 1 cemecTp)

TECT I
Ne 3aoanus 1123 | 4 5
Ilpagunvrsle omeemnsl 1|4 |1,3] 2| 2
TECT 11
Ne 3adanus I 2|3 | 4 5
Ilpasunvhsie omeemul 2 3 |1,2| 3 1
TECT II1
Ne 3aoanun 1 2 |3 4 5
Ilpasunvrbie omeembol 1 3 2 | 4 2
TECT IV
Ne 3aoanun 1 2 3 4 5
ITpasunsvhsie omeemot 2 1 4|2 1 2
TECT V
Ne 3adanua 1 (2|3 | 4 5
Ilpasunsrsie omeembol 312 1| 2 4
(1xypc, 2cemecTp)
TECT I
Ne 3aoanua 1 | 2 3| 4 5
Ilpasunshsie omeemsl 2|3 1 3 4
TECTII
Ne 3adanusn 1 2| 3| 4
Ilpasunvrsie omeemol 1 3 1 2 1
TECT III
Ne 3aoanua 112 |3 - 5
Ilpasunensie omeemsul 1|44 |23
TECT 1V
Ne 3aoanua 1 2 3 4 5
Ilpasunwvnsie omeemol 1 2 4 | 2 1
TECT V
Ne 3aoanun 12|34 5
Ilpasunvrsie omeemol 4 3 1 1 3

(2 xypc, 3 cemecTp)

TECT 1
Ne 3aoanun 1 2 | 3 4
Ilpasunsrsie omeemol 31 4|3 4 1
TECT 11
Ne 3adanua 1|2 ]3] 4 5
ITpasunsusie omeembsl 2 1|3 1 2
TECT III
Ne 3aoanun 12|34 5
Ilpasunvrsie omeemol 1 1 2 4 2
TECT IV

MNe 3adanus [1 ] 2[3]4]5] I




Ilpasunwvrvie omeennl | 2 | 3 ‘ 3 ‘ 1 | 1 | l | \ ‘
TECTV
Ne 3adanun 1|23 | 4|5
Ilpasunvhsie omeemsl 1 (1,23 |3 | 2

7.4 MeToaudecKue MaTepHasIbl, ONMpPeIEIISIONNe IPOIENYPhl OLIEHUBAHUS 3HAHHM, YMCHHH, HABBIKOB
¥ OIIBITA JESTETFHOCTH. XapaKTePU3YIOMHX 3Tanbl QOPMHPOBAHKSL KOMIETEHIIHH

KpHuTepun BRICTABJICHHS OLIEHOK NPH NPOBEIEHHH TeKYIIero KOHTPOJId,
NPOMEKYTOYHOH H HTOr0BO# (rocyJapcTBeHHBIH YK3aMeH) aTTeCTALHH

Illkaia oneHHBaHUSA Ouenka Kpurepuu BbIcTaBJICHHS OLEHKH
100-nponenTHAd mKana |[HeynoBneTBOpHTENsHO  MeHee 50 % MpaBUIIBbHBIX OTBETOB
Y IOBJIETBOPUTEIHHO 50- 69 % npaBHUILHBIX OTBETOB
X oporo 70-84 % mpaBHIILHBIX OTBETOB
OTimgHO 85-100 % npaBHIILHBIX OTBETOB
JIByxOanbHas mkana He 3aureHo BricTaBiseTcs npu HalUYUH CEPhEe3HBIX

YIIYyIIeHUH B I[pOLEcce  H3JTOKCHHSA
yaeOHOTO MaTepHaia; B Cly4yae OTCYTCTBHSA
BHAHMH OCHOBHBIX MIOHSATHH 51
ompeneneHuH Kypca HIH IPHCYTCTBHH
DONBIIOro  KOJWuYecTBa OIMMOOK  IIpH
WHTEPIPETAIMY OCHOBHBIX OIPEHEICHHH;
eClTH CTYICHT IIOKa3bIBaeT 3HAYMTEIILHEIE
3aTPYIHEHUS npH OTBETE HA
[IPEIIOKEHHEIE OCHOBHBIE H
ITOTIOTHHTEIbHBIE BOIIPOCHI; IIPH YCIOBHH
OTCYTCTBHS OTBETa HAa OCHOBHOH H
UTOITOTHUTEIFHBIA BOIIPOCHI.

He Brimonneno

3auTeHo BricraBnseTcs IpH  YCIOBHH, €CIIH
CTYIIEHT II0Ka3bIBA€T XOpOIUKE 3HAHHS]
M3YYEHHOI0 MaTepuala; CaMOCTOATENBHO,
TOrMYHO H TIOCJIEIOBATENBHO H3JIaracT H
UHTEPIIPETHPYET MaTepHaIBl  y4eOHOTO
Kypca; TOJIHOCTBIO DPACKPHIBAET CMBICTH
TpeiaraeMoro BOIIpOCa,; BIIAJIEET
OCHOBHBEIMH TEPMHHAMH H IOHATHAMH
M3Y4EHHOTO Kypca; IOKa3bIBaeT YMEHHE
[EepPEeOKATh TEOPETHYECKHE 3HAHHSA Ha
rperoIaracMelii IPaAKTHYECKHH OTIBIT.
Brimonnaeno

YeTeipexOampHas mKana [HeynoBIeTBOPUTENBHO OG6yuaroruiicss He 3HaeT 3HAYMTENBHOM
YacTH  TPOrPpaMMHOrO  MaTepHana,
JIOTYCKAeT CYIIECTBEHHBIE OIIMOKH, C
OOoMBIIHMH 3aTpyAHCHHAMHA BEITIOJIHACT
MIPaKTHYSCKHe PaboTEL.

'Y 1OBIIETBOPHTEIIEHO OGyuaromuiics YCBOMIT TOJIBEKO
OCHOBHOW MaTepual, HO HE 3HACT
OTIEBHBIX neranei, JOMyCKaeT
HETOYHOCTH, HEI0CTATOYHO TPaBUIIBHBIC
(hopMyIHPOBKH, HapyImaeT

Mmociaea0BaTelIbHOCTE B HU3JI0KCHHH




[POrpaMMHOTO MaTepHalia U UCIBITEIBAET
3aTPy(HEHHS B
BBITIOJTHEHUM TPAKTHYECKUX 3a1aHHUH.

Xopomo

O6yuaroiuiics TBEPIO 3HaeT
IPOrpaMMHEIH MaTepHal, TPaMOTHO H IO
CYIIECTBY W3JIaraeT €ro, He HOMyCKaeT
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, MOMKET NPAaBUJIBHO IPHMEHATH
TEOPETHYECKHE TIONOKEHHS M BIIaJecT
He0OXOAUMBIMH HaBBIKAMH npH
BBITIOJTHEHHUH [IPAKTHYECKUX 3aJaHHH.

OTnuaHO

O6yuarommmiics rnyboko M IPOYHO
YCBOWJI BECh IIPOTPaMMHBIH MaTepHal,
HCUEPIIBIBAIOILE, rocieI0BaTENBHO,
rpaMOTHO M JIOTHYECKH CTPOHHO €ro
H3JlaraeT, TECHO YBS3BIBAET TEOPHUIO C
IIPaKTHKOM. Obyuatomuiics He
3aTpyIHIETCS c OTBETOM npH
BUNOUIMEHEHHH  3a0aHudA, CcBODOAHO
CIIpaBisieTcs C 3ajadyaMy, 3aJaHHAMH H
APYrMMHM BHIAMH TNPUMEHEHMS 3HaHWH,
MOKA3bIBAET 3HAHUA 3aKOHOMATENIBHOIO M
HOPMAaTUBHO-TEXHHYECKOTO MATEPHAJIOB,
NpaBUJIEHO OOOCHOBHIBAET  IPHHATEIE
pelneHus, BIaJeeT Pa3sHOCTOPOHHHMH
HABBIKAMH W TPHEMaMH BBINIOTHEHHS
NpakTHUecKux  pabor, oOHapy»KMBaeT
yMeHHe camocTosTelbHo o0o0mare u
W3jaratb ~ MaTepuan, He  JOIycKas
omuboK.




8. VYuefHo-MeToquyeckoe H HHPOPMANHOHHOE obecmedenne JUCIHUILIHABI (MOXY.1s, MPAKTHKH,
T'HA)

8.1. OcHoBHas JiuTEpaTypa

1.Hukepos, B.A. ®usuka. CoBpeMeHHBIH Kype [DIeKTPOHHBIA pecypc]: yuebuuk / B.A. Hukepos. - M.:
JlamxoB u K, 2019. - 452 ¢ - OBC «Znanium.com» - Pexum  jpocTyma:
https://znanium.com/catalog/document?id=358507

2.Jlemuuenxo, B.M. ®usuka [DnekTpoHHbIH pecype]: yaeOHHK / B.W. Jlemumuenko, 1.B. Jlemugaesko.
- M. WH®PA-M, 2018. - 581 ¢ - DOBC «Znanium.com» - Pexum JocTyma:
http://znanium.com/catalog/product/927200

3.Huxepos, B.A. ®uznxa a1a By30B. MexaHHKa W MOICKyJIApHAsT dusuka [DIeKTpOHHEIH pecypc]:
yueGuuk / B.A. Hukepos. - M.: Jlamkos u K, 2019. - 136 c. - 3BC «Znanium.comy - Pexxum pocryma:
https://znanium.com/catalog/document?id=358473

4. Xaspynsix, B.I. Kypc ¢usuxu [Dinexkrporubmi pecype]: yqeOHoe mocodue / B.I XaBpyHsK. - M.:
UHOPA-M, 2014, - 400 ¢ - DOBC  «Znanium.com» - Pexum  mocryna:
http://znanium.com/catalog.php?bookinfo=375844

8.2. JlonmonHUTENbHAS IUTEPATYPa

1. Huxepos, B.A. ®u3suka. CoBpeMeHHSBIH Kypc [DIeKTPOHHEI pecype]: yuebuuk / B.A. Hukepos. - M.
Namxkos u K, 2018. - 452 ¢ - OBC «Znanium.com» - Pexum  [gocrymna:
http://znanium.com/catalog/product/415038

2. Hukepos, B.A. ®usuka 11 By3oB. Mexanuka H MOJIEKYIApHAL dusuka [DneKkTpoHHBIH pecypc]:
yue6mnk / Huxepos B.A. - M.: Jlamkos u K, 2017. - 136 ¢. - 3BC «Znanium.comy - Pexum moctyna:
http://znanium.com/catalog.php?bookinfo=415061

3. Berpora, B.T. ®usuxa. C6opHuK 3a1a4 [DMeKTpoHHBIHA pecype]: yyeOHoe nocobue/ Berpora B.T. -
Munck: Bpnmoitmmas  mxoma, 2015, - 446 c¢. - OBC «IPRbooks» - Pexum pocryma:
http://www.iprbookshop.ru/48021

5. Kysnemnos, C.1. ®@usuka. Borsopas ontuka. KBaHTOBas IPAPOJA H3ITyHCHHUSL. DneMeHTHl ATOMHOH H
sjepHON msuka [DnextponHsii pecypce]: yueGHoe mocobue / C.H. Kysnemos, AM. Junep. - M.:
Byzopckuit yuebuuk: WHOPA-M, 2019. - 212 c. - OBC «Znanium.com» - Pexum poctyma:
http://znanium.com/catalog/product/1002478

8.3. MH(opManuoHHO-TeTeKOMMYHHKAIIHOHHBIE PeCYPerl ceTH «MHTepHeT»
- O6pazosarensupii mopranr OI'BOY BO  «MI'TY»[OnexrpoHHBIA pecypc]: Pexum pocryma:
https://mkgtu.ru/
- OdummansHert caift [IpaButenscrsa Poccuiickoi ®enepanun. [D1eKTPOHHBIH pecypce]: Pexum
mocTyma: http://www.government.ru
- MubopmamuorHo-npaBoBoi mopran «[apanT» [OnexTpoHHsI pecypc]: Pexum pocryma:
http://www.garant.ru/
- Hayumas snexrponnas 6ubmuoreka www.eLIBRARY.RU — Pesxnm foctyna: http://elibrary.ru/
- DJIeKTPOHHEIHA KaTanor 6ubmmorekn — Pexum noctyma: //hitp:// lib.mkgtu.ru:8004/catalog/fol2;
- EqueOe OKHO [OCTyIa K 00pa3oBaTeNbHbM pecypean: Pesxum goctyma: http://window.edu.rw/




9. MeToandecKHe yKa3anus A1 00y4alMHUXCH 0 0CBOCHUI0 JTHCHHILIHHEI.

O6mMe BOIPOCHI OPraHHA3ANAH H3Y9eHHs [THCIHILIHHEL).

Usyuenue Kypca TpeOyeT IOCEINEHHs JEKIHH, akTHBHOH pabOTEl Ha NPAKTHYCCKUX 3aHATHSX,
BLITIONHEHMS BCeX YUeOHBIX 3aiaHuil MperojaBarells, O3HAKOMIEHHS ¢ OCHOBHOW M [OIOJHHTCIBEHOK
mmtepatypoif, CPC. Bo Bpemsi IEKIIHH CTYAEHT J0JDKEH BECTH KPaTKHH KOHCIIEKT. PaboTa ¢ KOHCIIEKTOM
nexnuit mpeamonaraer B pamkax CPC mpocMoTp KOHCIIEKTa (3KeIaTenbHO B TOT K€ JIEHb MOCIe 3aHATHI).
Heo6X0MMO OTMETHTE MATEPHAIIBl KOHCTIEKTA, KOTOPBIC BBI3BIBAIOT 3aTPY(HEHHs Ml moHuMaHus. [Ipn
3TOM oOydaromuiicss MOJDKEH CTapaThes HaHTH OTBET Ha 3aTPY/IHHTCIBHBIA BOIPOC, HCIONB3YH
PEKOMEH/IOBAHHYIO JTHTEpaTypy. ECIH eMy caMOCTOSTENBHO He yHAloCh paso0paThCs ¢ MaTepHaloM,
HeoOxomuMo chOPMYIMpPOBATE BOIPOCHI M OOpaTHTHCS K IPEMOAABaTENI0 Ha KOHCYNbTAMH HIH
ommkaiimeit mexmuu. OOygaromeMycs HeoOXOJHMO pPEryJIpHO OTBOAWUTH BpeMs [UIA I[OBTOPCHHA
IPOHIEHHOTO MaTepHala, MPOBepsis CBOM 3HAHMS, YMCHHS W HAaBBIKH 110 KOHTPOJIBHBIM BOIPOCAM (8
npenenax Bpemenu CPC).

[IpaKTHUECKHEe 3aHATHS COCTABISIOT BaXKHYKO HYacTh MPO(ECCHOHANTBHOH IIOATOTOBKH CTY/IEHTOB.
OcHOBHasi Ieb HPOBSICHHS TPAKTHYECKHX (CEMHHAPCKMX) 3aHATHH — (HOpPMHUPOBAHHE Y CTYICHTOB
AHATATAYECKOr0, TBOPYECKOTO MBIIUICHHS [yTeM IPHOOpPETEH s MPaKTHIECKUX HaBBIKOB. Conepianue
IpaKTHYeCKuX 3aHATWH (uxcupyercs B PIIJI B pasmene 5.4. HaCTOAIIEH IPOrPaMMEL Baxnoit
cocTapIsomell 060l (opMBI MPAKTHUIECKHX 3aHATHI SBIIOTCS ynpaxmeHus (3ananus). OcHOBa
YIIpaKHEHHs — IPHMeEP, KOTOphIi pasbupaeTcs ¢ MO3MIMH TEOPHHM, Pa3sBUTOH B iekimd. Kak mpasuo,
OCHOBHOE BHHMMaHHC yzelsercss ()OPMHPOBAHHIO KOHKPETHBIX YMEHWi, HABBIKOB, YTO H OIPEJIENICT
COJICpIKAHHME JEeATETBHOCTH CTY/ICHTOB — PElICHHE 3a/1a4, rpadudeckue paboTsl, yTOYHCHHS KaTeropui u
MOHSTHI HAYKH, SBJIMIONIMXCS [PEANOCHUTKON HPaBHIBHOrO MBIIUICHHS H pedd. lIpakTmdeckue
(ceMHHApCKHe) 3aHATHS BBIIONHSIOT CHEYIOIME 3a1aqd: CTHMYIHPYIOT PETyIAPHOE H3YHCHHC
PEKOMEH/IOBAaHHOM JMTEpaTypbl, a TakKe BHHUMATE/IbHOC OTHOMICHHE K JIEKIHOHHOMY KypCy;
3aKPEIUIIOT 3HAHMS, TIOJTydEHHBIE B IIPOIECCE JIEKIIHOHHOTO 00yYeHAs | CaMOCTOATeIbHOH paboTsl Haz
JIATEPATYpPOii; paciupsioT 006eM MpodhecCHOHATBHO 3HAYMMBIX 3HAHUH, YMCHHH, HABBIKOB; MO3BOJIIOT
IIPOBEPHTH TIPABHIBHOCTH DaHee TONMy4eHHBIX 3HAHWH; IPUBHBAIOT HABBIKH CAMOCTOATEIBHOTO
MBIIIIEHHS], YCTHOTO BBICTYIUIEHHS; CIOCOOCTBYIOT CBOGOJHOMY OTIEPHPOBAHHIO TEPMHHOIOTHEH;
IIPEIOCTABIAIOT  [PENOAABATeNI0  BO3MOKHOCTE ~ CHCTEMAaTHYeCKH  KOHTPOJIMPOBAaTH  YPOBEHB
CaMOCTOSTEIbHOH pabOTHl CTYAEHTOB. IIpH MOATOTOBKE K IIPAKTHYECKHM 3aHATHSIM HEOOXOIHMO
IPOCMOTPETh KOHCIIEKTHI JIEKIHM M METOJMYECKHe yKaszaHHs, PEKOMEHIOBAHHYIO JMTEPATypy IIO
JAHHOM TeMe; BBIIOIHATS ZOMAIIHEe 3aJaHue; TOArOTOBUTHCSA K OTBETY HAa KOHTPOJBHEIE BONpOChL. B
CAMOM Hayalle IPaKTHYeCKOTO 3aHATHS NPeNoJaBaTe/leM IIPOBOIHUTCS OIPOC CTYASHTOB IO H3ydaeMoH
TeMe ¢ BBICTABJICHHEM OIleHOK. Jlamee 0 PyKOBOICTBOM IIPEIIO/IABATEN PEIIArOTCs 38134l [0 JaHHOH
Teme. B Tpomecce pelleHus 3a7adM B MHTEPAKTHBHOH (opme NMPOBOAMTCS OOCYHKIEHHE BO3MOMKHBIX
myTedl peMIEHWs, [JOCTOBEPHOCTH IIONYYEHHBIX pPE3YIbTATOB, OLEHKA IPABHILHOCTH PCIICHHS.
AKTHBHOCTB B OOCY)KICHHH H aIeKBATHOCTB CYKASHHH OLEHHBAETCS COOTBETCTBYIOLINM OaILIOM.

Yriy6leHHe ¥ KOHKpETH3alWs 3HAHHI IIPOM3BOAMTCA IPH INPOBEACHHH Jab0paTOPHBIX pabort.
OCHOBHBIM METOIOM IIPOBEJEHHS OSTHX 3aHATHH SBIICTCS CaMOCTOATENbHAs paboTa CTYACHTOB C
HCIIOB30BaHIEM JTaB0PAaTOPHOro 06OpY/I0BaHMs, HAIVIHBEIX HOCOOHMH, HEOOXOMMMON TEXHUYECKOH
JMOKYMEHTAIlMH M JmTeparypel. Kaxoe 3aHATHE OCHAINAeTCs MHAAKTHYECKMMM MaTepHallaMi:
nnakaramu, cxemami. Colepikanue aGoparopHbIX 3aHsTHi Qukcmpyercs B PIIJI B pasmene 5.5.
HACTOAINEN IIPOrPaMMEI

IIpH IOATOTOBKE K 3a4éTy B AOMOIHCHHE K M3YYESHMIO KOHCIIEKTa JEKIHH H yueOHBIX TocoOui,
HEOBXO/MMO TOJIB30BAThCs YIeGHOM TUTepaTypoH, PeKOMEHIOBaHHOH B HacTosmel nporpamme. Ilpu
TIOATOTOBKE K 3a4eTy HYKHO M3YUYHUTH TEOPHIO: ONpEJENeHHs BCEX IOHATHH H 3aKOHOB [0 COCTOSHHA
[OHHMAHHS MaTepHasa, CaMOCTOSTEIEHO PEITHTE THIIOBBIE 3a/1a4H 110 KaKI0H TeME.

[Ipy TOArOTOBKE K S5K3aMeHy B JONONHEHHE K HM3YYEHHIO KOHCICKTOB JICKIHH, HE0OX0MHMO
II0JI30BATHCS Y4eOHOM TUTEPaTypoil, peKOMEHI0BAHHON K HACTOAIIEl IporpaMMme. [Ipu OATOTOBKE K
3K3aMeHY HEOOXOIMMO H3yYHTh TEOPHIO: ONpPENENEHHs BCEX IIOHATHH M 3aKOHOB 10 COCTOSHHA



IOHEMAHHUS MATEpPHANa K CaMOCTOSTENBHO PELIHTH TT0 HECKOJIBKY THIIOBBIX 3a1ad U3 KaX/I0H TEMEL. [Tpu
pelTeHHH 3a/1a4 Beer/ia He0OX0MMO yMeTh KaueCTBeHHO HHTEPIIPETHPOBATE HTOT PEIICHHA.

CamocrosTenbHas pabota crymentoB (CPC) mo IMCHMINEHE UIPACT BaXHYIO POJb B XOAC BCEIO
yuebHOro Ipouecca. MaTepuaibl U METOJHYCCKHE PEKOMCHMAIMH I obecriegernss CPC rorossTcs
[IperoaBaTeNeM U BELIAIOTCS CTY/ICHTY IIPEro/iaBaTe/ieM i OHOIHOTEKOH.

10. Tlepeuenr HHGOPMANMOHHBIX TEXHOJIOTHH, HCIOIB3YeMbIX IPH OCYINECTBJICHHH
00pazoBaTeLHOr0 MpoHecca Mo JUCHHIUIAHE (MOIYJsl, NPAaKTHKH, I'HA), Bxaw4as nepedeHb
nporpaMMHOro odecnedendss M HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM (mpH HE0OXOUMOCTH)

VHbopMalMOHHEIE TEXHOJOIMH, MCIOJB3yeMble IPH OCYINECTBICHHH 00pa3oBaTeBLHOTO
mpoiecea M0 UCIIHILIMHE T03BOJISIOT!
- OpraHM30BaTh Mpollecc 00pa3OBaHHA ITyTeM BH3YAIM3ALAA H3y4acMOH uHGOpMaHK [TOCPEACTBOM
HCIIONB30BaHHs MTPEe3eHTAIIH, YIeOHBIX (QHUIEMOB,;
- KOHTPOJIMPOBATH PE3YILTATH 00YUEHHs HA OCHOBE KOMIIBEOTCPHOTO TECTHPOBAHMA;
- aBTOMATU3HPOBATH PACUETHI AHATMTHUECKHX [I0Ka3aTenel, Ipe/lyCMOTPEHHEIE IPOrpaMMON HaydHO-
HCCIIEIOBATENLECKOM paboTH;
- aBTOMATH3HPOBATH MOUCK HHAOOPMAIMK IOCPEACTBOM HCIIOIb30BAHUA

CIIPaBOYHBIX CHCTEM.

Izt ocymecTBIcHHS y4eGHOro IIpolecca HCHONB3yeTcs CBOOOJHO —PacHpOCTPaHIEMOE
(GecrmaTHOE He Tpelyrolee THICH3UPOBAHHMS) IPOTPAMMHOE 00ECICUCHHE:!

1.Onepanmonnas cucteMa Ha 6ase Linux;

2.0¢pucusri naketr OpenOffice;

3.I'padmueckuit maker Gimp;

4 Bexropusii penaktop Inkscape;

5.Tecrosas cuctema Ha 6aze Moodle

6.TecToBas cucTeMa cOGCTBEHHOM paspaboTk, npasoobianatens ®THEOY BO «MI'TY»,
cuneTenseTBO No2013617338.



11. Onucande MaTepHAJbHO-TeXHHYecKoH 0a3bl, He00XO0AMMOH /IS OCYI(ECTBJICHHS

nﬁpaaona'reﬂbnoro npouecca mo THCIUIIHHE.

HaymeHOBaHUS CTIEHAIBHBIX
IIOMEINeHHi U roMeImeHu 1
CaMOCTOATENBHOU paboThI

OcHameHHOCTh
CHEeHMAIbHBIX IIOMEIIEHHHA
¥ IOMEIIeHHH s

[epeueHb THIEH3HOHHOTO
MIPOrpaMMHOT0 obecredeHHsl.
PeKBH3UTEI TOITBEPIKTAIOIETO

CaMOCTOSTETLHON paboThI JIOKYMEHTa
CrenpaabHble NOMEINEHAS
VYueOnas ayauropus  ia| YueOHBIA Kimace Ha 24| 1. OnepanuonHas cucrema
[IPOBEJICHHS 3aHITHH JICKIMOHHOTO | I0CAN0YHBIX MecT, | « Windowsy, IIOTOBOD
Tuna u nabopatoprbx pabor Ne ayx. |mkadsr,  mocka | 0376100002715000045-0018439-01
221 MHCHMA MenoM; [oT 19.06.2015;
Aopec:yn. llepBomaiickas ,191, 2|ycranoBku Juist| cBoOOmHO pacmpoCTpaHsIeMOe
ITAK nabopaTopHEIX paboT B|(OecmiarHoe HE Tpebyromnee
Jabopamopus snekmpuuecmea u|KoNHdecTBe 7  INTYK, | THLEH3MPOBAHUS) IIpOrpaMMHOE
MazHemusma: HarJsTHbIe mocobus, | obecneueHue:
cripaBoYHas IHTeparypa,| 1. ITporpamma IS

YyeOHas ayJIUTOpUS VIS
IPOBENCHUSA 3aHATHH JIEKIIHOHHOTO
THIa U JTaboparopHBIX pabor Ne ayn.
223

Aopec.:ynlIleppomaiickas ,191, 2
aTaX

Jlabopamopusa ONMUKU u
KeaHmoeou uzuku:

Vyebuas ayJIMTOpHA IS

MPOBEEHUs] 3aHATHH JICKIIHOHHOTO
tumna u nabopatopHex pabor Ne ayzn.
228

Aopec:ynllepBomaiickas ,191, 2
ITaX

Jabopamopusa MeXaHuKu,
MONEKYNAPHOU Guzuxu u
MepMOOUHAMUKU.!

KommproTepHbI# Kiace

Mynemumeouiinaa aadopamopus
UHHOBAUUOHHBIXMEXHOI02 UL

Ne ayn. 228(a)

Aopec:yn.]lepomatickas, 191

2 aTax

TAOITHIIEI

VyebHprii Kiacc Ha 24

MMOCaJOYHEIX MecT
mKagel, — J0oCKa LT
MMHCHEMA MEJIOM;
HaTrIgIHEIe mmocobus,
YCTaHOBKH TS

nmabopaTopHbIX paboT B
KOJIMYeCcTBE 6  IITYK,
CIIpaBOYHAS JHTEpaTypa,
TaOIHITEL.

Vuebusri xmacc Ha 30

MTOCAJIOYHBIX MECT,
mKadBbI; IIoCcKa TS
ACHMa MEJIOM,
HarJIsaHEBIe moco0us,
YCTaHOBKH IS

nabopaTopHBIX paboT B
KOJHYeCTBE 5  IOTYK,
CIpaBOYHAas JIMTEparypa,
TaOMUIIBL.

KoMmeroTepHBIA Kjacc
Ha 8 nOCado4yHbIX Mecm,
OCHAITCHHBIH
KOMITBIOTEpaMHu  Pentitim
¢ BoxogoMm B Murepner

BOCIIPOH3BENEHHS ayIHO ¥ BHIEO
¢aitnoB «VLCmediaplayer»;

2. IIporpamma JUIAL
BOCIIPOHM3BE/ICHAS ayAHO0 H BHJEO
daitos «K-litecodecy;

3. OducHerit naker « WPSofficey;

4. TIlporpamma pans paboTEI €
apxuBaMH «7zip»;

5. Ilporpamma pna paboTel €
JOKYMEHTaMH dbopmara pdf
«Adobereadery;




HarJsIHEIE ocoOus,
CIpaBoYHas JTUTEpaTypa

TToMeIeHHs JUII CaMOCTOSTEIBHON paboThl

B kayecTBe IOMEINEHHMH I
CaMOoCTOSTEIbHOM paboTEl  MOTYT
OBITH:

MynsTaMenuiiHas

naboparopusiayn228ymn.llepsomaiickas
,191, 2 osTaxk; YWTaNbHBIM 3a:
yn.Ilepromaiickas ,191, 3 stax.

KommsroTepHEIi Kiiace
Ha 8  nocadouHvix
mecm, OCHAaIIEHHBIN
KOMITBIOTEPaMH c
BEIXOZOM B [FHTepHer,
1abopaToOpHBIM
000pyIOBAHHEM,
HarJSIIHBIME TTOCOOHAMH,
CIIPABOYHOH
THTEPaTypPOH.
UuraapHbBIN 3a1
[TepenocHoe
MYJIbTHMEAUHHOE
obopynoBanue,
KOMIIBIOTEPEI  Ha 15
HOCAOOYUHBIX Mecm,
OCHAIIIEHHBIH

KOMITBFOTEpaMHu  Pentium
¢ BpIxozoMm B HMurepHer,
yaeOHO-METOAMYECKOH
JINTCPaTypPOH.

L. Omnepanuonnas cHcTeMa
«Windows», JIOTOBOD
0376100002715000045-0018439-01
oT 19.06.2015;

cBOOOIHO
(becrimaTHOE
JTAIEH3UPOBAHHS )
obecrieyenue:

1. [Tporpamma TSt
BOCIIDOM3BEJICHHS ayOuo0 M BHIEO
daitmo « VLC mediaplayer»;

2 [Tporpamma s
BOCIIPOM3BEICHUS ayIuo ¥ BHIEO
daiinos «K-litecodecy;

3. Odwucusni naker « WPSoffice»;

4. TIlporpamma it paboTel ¢
ApXHBaMH «7zip»;

5. Ilporpamma st paboTel €
JIOKYMEHTaMH tdopmara pdf
«Adobereadery;

pacrpocTpaHsIeMoe
HE tpedyromee
IPOrpaMMHOE




JlomotHeHHsI ¥ H3MeHeHHd B pabodeil nporpamMmme

Ha / y4eOHBIH IO

B paGo4yro mporpaMmy UL HAIpaBJIeHus! (CIeHaTbHOCTH)
BHOCSTCS CJIeIyFOIIIE AOTIONHEHNUS U U3MEHEHH:

(kom, HANMEHOBaHHUeE )
(mepeumcnsiorcs cocrapmsoiue pabogeit mporpammsl (JLM.IIP,I'MA) u ykassiBaroTCst BHOCHMEIC B
HUX M3MeHeHHs) (b0 He BHOCATCA):

I[OIIOIIHGHI/DI H H3MEHCHHA BHEC

JTOTIOTHEHNS X H3MEHEHHs PACCMOTPEHBI M 0100pEHbI Ha 3acelaHiH Ka(eaph

« » 20 1.

3asenyromui xadenpoi




