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1. EJIU U 3AJAYY JUCHMIIIAHBI

1.1. Hean aucuMninHbI
— O3HAKOMJICHHUEC O6y‘-IaIOIJ_II/IXCSI, npexKac BCCro, ¢ OCHOBHbIMU HUJACAMU U MCTOAAMU
(1)I/I3I/IKI/I, Pa3bACHECHUE CMBICIIA q)HSI/I‘ICCKI/IX IMIPUHIMUIIOB W 3daKOHOB, a TAKXC (bOpMHpOBaHI/IC
HaBBIKOB CO3HATEIBHOTO NMPUMEHEHHUS MX B TeX 00JacTsAX, B KOTOPBIX oOydaromuecs OyyT
OCYIHICCTBIIATH HpO(beCCI/IOHaJ'IBHYIO ACATCIIBHOCTD.
1.2. 3agauu ocBOeHUSA TUCHUIIIHHBI
— U3YYCHUC 3aKOHOB OKPYKAIOIICI0 MHUPA B UX B3AUMOCBA3H,
— OCBOCHHUEC OCHOBHBIX (1)I/I3I/ILI€CKI/IX TeOpI/Iﬁ, IMO3BOJIAIOIINX OIMMCATh ABJICHUA B IIPUPOJAC, U
HpeI[CJIOB HpI/IMCHI/IMOCTI/I OTHUX TeOpI/If/'I JUIS peI_HeHI/ISI COBpCMCHHBIX nu HepCHCKTI/IBHBIX
HpO(i)CCCI/IOHaJ'IBHI)IX 3aaa4,
— O3HAaKOMJICHHE C UCTOPUEH U JIOTUKOH pa3BUTHsI (PU3UKHU U OCHOBHBIX €€ OTKPBITHH;
— H3YYCHUC Ha3HAUCHUA W IIPHUHOUIIOB ,HeﬁCTBHH OCHOBHBIX (1)I/ISI/I‘ICCKI/IX HpI/I60pOB,
pUOOpETEHNE HaBBIKOB pPabOThl C HM3MEPUTENBbHBIMU NpUOOpaMU M HHCTPYMEHTAMU U
ITIOCTAHOBKH (I)I/ISI/I‘IGCKI/IX OKCIICPUMCHTOB,
— MPUOOPETEHNE HABBIKOB MOACTHPOBAHUS (PU3NIECKHUX IPOLIECCOB U SIBICHUH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucouninuaa «Du3nka» OTHOCUTCS K AUCIHUILIMHAM 00S3aTCIbHONM YacTH
omoka b1.

3. HEPEYEHD IIVIAHUPYEMBbIX PE3YJBTATOB OBYYEHUA 11O
JAUCHOUIIJIMHE
[Ipouecc n3yuenust nucuMIUIMHb «PU3KKay HarpasjieH Ha (OpMHUpPOBaHUE
KOMITETECHIIUH
OIIK-1 - CnocobeH npuMeHSITh €CTECTBEHHOHAYYHbIE U OOIIEMHKEHEPHBIE
U OKCIIEPUMEHTAIBHOIO MWCCIECAOBAaHUS I PEUICHUS WHXXEHEPHBIX 3a1ad
1po(hecCHOHATILHOM e TENbHOCTH

Pe3yabTarhl 00yueHHsl, XapaKTepU3yOIIHe

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIUH

OJIIK-1 3HaTh OCHOBHBIC (DU3UYECKUE SABJICHHUS U OCHOBHBIE 3aKOHBI
(U3HKY; TPAHUIIBI UX TPUMEHUMOCTH, TPUMEHEHHE 3aKOHOB B
BOXHEHIINX MPAKTUYECKUX MPUITOKEHUSIX; OCHOBHBIE
(u3nuecKkre BeNMUMHBI U (PU3HUECKUe KOHCTAHThI, UX
oTpeieJICHUE, CMBICT, CTIOCOOBI U €TUHUIIBI X U3MEPCHHS;
(dbyHIaMeHTanbHbIe GU3NIECKUE OMBITH U UX POJIb B PA3BUTUU
HAYKH

YMeTb yka3aTh, KaKU€ 3aKOHbI OMKMCHIBAIOT JAHHOE SIBJICHUE
uu 3G (HEKT; UICTOIKOBBIBATH CMBICT (PU3HUECKUX BEIMYUH U
MOHATHIA; 3aIMCHIBATh YpaBHEHUS sl GU3MUECKUX BEUYHH B
cucteme CU; ncrnonn30BaTh METOABI aICKBATHOT'O
(bU3MYECKOTO M MAaTEMaTHYECKOTO MOICTUPOBAHUS, a TAKKE
MIPUMEHSATHh METOJIbI (PU3NKO-MATEMAaTHUYECKOTO aHAIN3a K
PELIEHUI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUYECKUX
npobJieM

Brnaners HaBbIKaMH MPUMEHEHHSI OCHOBHBIX METOJI0B (PU3HKO-
MaTeMaTH4ecKOro aHaIN3a JJIsl PEICHUS €CTECTBCHHOHAYYHBIX
3a]a4; HaBbIKaMU 00pabOTKU ¥ HHTEPIPETHPOBAHUS




PE3YJIbTATOB SKCIICPUMCHTA, HABbIKAMU UCIIOJIb30BAHUA
MCTOJ0B Q)HSquCKOFO MOJCIIMPOBAHUS].

4. OFBEM JUCHUIIJIMHBI
OO6mr1ast TpyI0EMKOCTh TUCIUTITUHBI « DU3HKay» cocTaBisieT 12 3.e.
Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHATHN
ouyHasi gopma oOyueHust

Busr yaeOHOM paboThI Beero Cemectpht

4acoB 2 3 4

AyAUTOpPHBbIE 3aHATHSA (BCET0) 180 72 |72 ] 36

B Tom uncie:

Jlexknnn 90 36 36 18

[Tpaktrueckue 3ansatus (113) 36 18 | 18 -

JlabopaTtopusie paboTsl (JIP) 54 18 18 | 18

CamocrosiTeibHas paboTa 180 36 | 72| 72

Yackl Ha KOHTPOJIb 72 36 - 36

Buabel npomMeKyTOYHOM aTTeCTAllUH - + + i +

DK3aMeH

OO01ast Tpy10€MKOCTb:

aKaJIeMUYECKHUE Yachl 432 144 144 144

3a4.e]I. 12 4 4 4

5. COAEP KAHUE JUCHUIIVIMHBI (MO4YJISA)
5.1 Conepxanue pa3gejoB JUCHUIUVIMHBI M pacnpejejieHue
TPYAOEMKOCTH 110 BUIaM 3aHATHI
ouHasi popma o0yueHust

Ne /it HaumeHnoBanue TeMbl Copeprxanue pazjena Jlexny I;I:;K ';I;g' CPC BSIZI;O’
1 du3uyeckre OCHOBHI Kunematuka MaTepHaHBHOﬁ
MEXaHHKH. TOYKHU U aOCOTIOTHO
MexaHndyeckue TBEPAOro TeEJa.

KojeOaHus U BOJHBL.  [/IlnHamMuka maTepuanbHON
TOYKH U NOCTYATEIBbHOTO
JBUKEHHSI TBEPOTO Tea.
CamocmosmenvHo:
HeuHepyuaibHvle CUCeMbl
omcyema, Cuivl UHePYUU.
Mexanudeckas padborta u
JHEpPIUsl.

JlnHaMyKa BpamaTreabHOro
JBUKEHMSI TBEPAOTO TENa.
MexaHuka ynpyrux Tell.
MexaHuka KUJIKoCTel 1
ra3os.

CamocmosamenvHo: 0CHOGbL
|penamusucmckou Mexanuxu.
Kunemaruka u nuHaMuKa
TapMOHHUYECKHX KOJIeOaHUI

26 (10| 10 | 24 70




(coOcTBEHHEIE,
3aTyXarliue,
BBIHY)K/JICHHBIC), MASITHUKH.
CrnosxeHue rapMOHUYECKUX
KoJiebanui. Mexannueckue
BOJIHBI. YpaBHEHHE Oerymiei
BOJIHBL. CTOSIYME BOJTHBI.
Camocmosmenvho: 3¢hghexm
Jlonnepa 6 axycmuxe.

MonekynapHas
duzuka u
TepMOJIUHAMUKA

Pacnpenenenune Makceia
MOJIEKYJI UJI€aIbHOTO Ta3a
10 CKOPOCTSIM U
KUHETUYECKUX SHEPTHUSIM.
OcHoBHoe ypaBHeHue MKT.
CamocmosamenvbHo: 2a308bie
3akonvl. Pacnpeoenenue
bonvymana.
SIBnenus nepenoca:
maddysus,
TEIJIONPOBOAHOCTD U
BHYTpPEHHEE TPCHHE.
BuyTtpeHHss sHeprus
uaeanbHoTOo raza. Pabora
TEPMOTMHAMUYECKOMN
cucteMbl. KoanuecTBo
TEIIOTHI. TennoeMKOCTb.
[uknryeckue mponeccsl.
OHTpomnus u ee
CTaTHUCTHUYCCKAS
WHTEpIpeTalus.
Camocmosmenvho:
Peanvuvie easwvi, scuoxocmu
U KPUCMALIbBL.

10

12

38

DNeKTpOoCTaTHKA.
DIIeKTPOMArHETU3M.
DNeKTPOMarHUTHHIE
KOJICOAHHMS U BOJIHBI

DNEKTPUUYECKOE MOJIE B
BaKyyMe€ U €ro
XapakTepUCTUKU. Teopema
l'aycca u mpumeHneHnue ee
JUTSL pacueTa
AJIEKTPOCTATUYECKUX TMOJIEH.
DNEKTPUUYECKOE MOJIE B
nuanekTpuke. [omsprsanus.
DNEeKTPOEMKOCTh
yeAUHEHHOTO MIPOBOIHUKA,
KOHJIEHCAaTOpa. DHEprus
CUCTEMBI IIPOBOJIHHUKOB.
O0BEMHAS TIOTHOCTD
ANEKTPUYECKOTO TTOJISL.
3aKOHBI IOCTOSIHHOT'O TOKA.
HcTouHnKH MOCTOSHHOTO
Toka. OO0OIICHHBIH 3aKOH
Owma u 3akoH J[koysi-
Jlenua (B MHTErpaJIbHON U

28

12

12

62

114




Qg depeHaIbLHOR
(hopmax). MOIIHOCTH TOKA.
[TpaBuna Kupxroda.
MarnuTHO€ nosue
IIPOBOJHUKA C TOKOM.3aKOH
buno—CaBapa—IJlannaca u
€ro MPUMEHEHHUE K pacyeTy
MAarHUTHBIX MOJIEH.
Camocmosamenvho:
|/[6udicenue 3apascennbix
yacmuy 6 31eKmpuieckKom u
Mmazhumnom noasax. Ipunyun
[pabomul yckopumeneii.
Dddext Xomma.MaruutHoe
none B Bemectse. [Tapa-,
nua- u heppoMarHeTHKY.
DneKTpoMarHuTHas
nHayKuust. CaMOMHIYKIMSL.
B3aumHuas unayKuums.
KomnebaTenpHbIi KOHTYD.
CB00OOHBIE, 3aTyXaIOLIUE U
BBIHY KJICHHBIE KOJIEOaHUSI.
Camocmosamenvho:
Yeunumenu u
asmozenepamopbl
9NEeKMPOMACHUMHBIX
konebanuu. I[lepemennulil
mok. MowHocms
nepemeHHo20 moxa.
VYpaBHeHus Makcseiia.
Br1Bo BOTHOBBIX
ypaBHeHuUH i nonen E u
H v3 ypaBHEHH
Makcseia.
DNeKTpOMarHuTHas
MIPUPO/IA CBETA.

BosHoBas onTuka.

WNuTepdepenus u
T paKIus CBeTa.
[Tonsgpuzanus ceera.
[Tornowmenue u qucnepcus
CBeETa.
Camocmoamenvho:
Hnmepghepomempoi.

10

30

KBaHTOBas onTrka

TeroBoe u3ryyeHue.
CnekTp 1 3aKOHBI
U3ITy4eHus: abCOTIOTHO
yepHoro tena. Popmyia
[lnanka. BHemnui
dhoTodrddekT. 3akoHbI
CroneroBa. YpaBHeHue
OUHIITENHA 11d

dororddexra. dpdext

26

40




Kommnrona. /laBnenue cBera.
KopnyckynspHo-BOJIHOBOM
JyaJIu3M CBETA.

OCHOBBI KBAHTOBOH
MEXAHUKA. DIIEMEHTHI
aTOMHOW  (DHU3UKH

BosiHOBBIE CBOMCTBA YaCTHIL.
['unioresa ne bpoitns.
OmnziTel JleBHCCOHA U
Jlxepmepa. Audpaxius
Mukpouactull. [Ipuniun
HEONPEIEeIEHHOCTH
['eitzenbepra. YpaBHueHnue
[Ipenunrepa. Bonxosas
byHKIMA, ee
CTaTUCTUYECKHI CMBICI U
yCIIOBUS, KOTOPBIM OHA
JIOJKHA yI0BJIETBOPSITh.
CamocmosmenvHo:
CmanoapmHuule 3a0auu
K8AHMOBOU MEXAHUKU.
c680000HaAs wacmuya,
yacmuya 8 NOMeHYUaIbHOL
siMe, NOMeHYUaIbHbLU
bapvep, K6aHmMoaulil
2APMOHUYECKULL
ocyunaamop. Iloctynarsl
Bbopa. OnbiTr ®panka—
I'epua. Omnupuueckue
3aKOHOMEPHOCTH B aTOMHBIX
cnekrpax. ®opmyna
banemepa. KBanToBo-
MeXaHUYecKas MOJEINb
aToma BOJIOPO/Ia.
MarHuTHbI MOMEHT aToMa.
Cnus snexktpoHa. Tonkas
CTPYKTYpa CHEKTPaJIbHbIX
muaui. Camocmosmenvho:
Odexm 3eemana.
Mmnozosnexmponusie
amompst. [lpunuun [Taynm.
[Topsiok 3anoaHeHust
ANEKTPOHHBIX 000TIOYEK.
[Iepnonnueckas cucrema
XUMUYECKUX AJIIEMEHTOB
.. Menneneena.
PentrenoBckue nyqm.
CrutoniHou CreKkTp u
XapaKTEPUCTHUECKOE
n3iny4yeHue. 3akoH Mo3im.
CamocmosmenvHo.
Oppexm Ooxce.
MonexynapHnvie cnekmpbi.
Kombunayuonnoe
paccesnue.

12

10

46

68




Mrorol 90 | 36 | 54 | 180 | 360

5.2 IlepeyeHnb 1adopaTOpHBIX padoT

Nel.0 «Pacder nmorpeurHocteit npu u3MepeHund 0obeMa [UIUHIPA

Ne 1.1. «Omnpenenenrue yCKOpeHHs CBOOOJHOTO TaJeHUs Ha MaIlMHE
ATByna»

No 1.2 «Onpenenenue MoayJisd CABHIa CTaJbHOM IPOBOJIOKA METOIO0M
KPYTHIBHBIX KOJIEOaHUI»

Ne 1.3 «OmpeneneHnne MOMEHTa WHEPLUHH METOJOM TPUDUISPHOTO
MOABECA»

Nel.4. «M3mepeHue MOMEHTa WHEPIMU METAUIMYECKUX KOJIel MpHU
IMOMOIIIA MassiTHUKa MakcBeia»

Ne 1.5 «Onpenenenne MOMEHTa MHEPIIUU KPECTOOOPA3HOT'O MasiTHUKA

Noe 1.6 «Ompenenende CKOpOCTH IMOJIETa IMYJHM C  ITIOMOIIBIO
0QTUCTUYECKOTO MAsITHUKAY

Nel.8 «Onpenenenne yrioBord CKOPOCTH MPEECCUU U MOMEHTA MHEPIIUU
TUPOCKOTIa

Nel.10 «OmnpeneneHue OUHAMHUYECKOW BSI3KOCTH KUIAKOCTH METOJOM
Crokcay

Ne 1.11 «MccnenoBanue 3akOHOB K0JIEOATEIBHOTO ABUKEHUS (PU3NIECKOTO
MasTHUKA U OTPEACIICHUE YCKOPEHUSI CBOOOTHOTO TaICHHS

Ne 1.12 «OmpeneneHue yCKOpeHHs CBOOOJHOTO MAJCHUS C IMOMOIIbIO
000pPOTHOTO M MATEMATUYECKOT'0 MasITHUKOBY

Ne 1.13 «Omnpenenenrie NpuBEIEHHON UIMHBI (PU3NUECKOTO MasSTHUKA U
YCKOpPEHUsI CBOOOTHOTO MaICHUS

Ne 1.14 «M3yueHue pe30HAHCHBIX SIBICHHM TpPHU KOJEOAHUAX TIJIOCKOU
PYKUHBDY

No 1.15 «Omnpenenenue CKOpOCTHM 3BYKa B BO3AYyXE METOJOM CTOSYEH
BOJIHBI»

=

1.16 «Omnpeenenrne CKOPOCTH 3ByKa METOI0M caBUTa (hasy
Ne 1.17 «Onpenenenue kodhduirieHTa BHyTPEHHETO TPEHUSI BO3yXa MPHU
Pa3TUYHBIX TEMIIEpATypax»

Ne 1.18 «Ompenenenue OTHOIIEHUE TEIJIOEMKOCTEM BO3ayXa MOpH
MOCTOSTHHOM JIaBJICHUU M TIOCTOSTHHOM O0BEME)

Ne 1.19 «Onpenenenue ynenbHOM TEMIOTHI KPUCTAIUIU3ALNN U U3MEHEHUS
SHTPOMHUU TIPU OXJIAKICHUU 0JIOBAY

Ne 1.20 «M3yuenue peansHoro raza (3¢ dexr Jxoyas—TomcoHa)»

No 2.1. «MonenupoBaHUE JIEKTPOCTATUUECKUX TOJICI

Ne 2.2 «Onpenenenne EMKOCTH KOHAEHCATOPOB MOCPEACTBOM HW3MEPEHUS
TOKa pazpsiaa»

No 2.3 «Onpenenenne EMKOCTA KOHAEHCATOPOB MOCTUKOM COTH»

No 2.4 «Onpenenenne 3/IC UCTOUHMKA METOJOM KOMITCHCALIUM

Ne 2.5 «MI3mepenue conpoTUBIEHUS MPOBOJHUKOB MOCTUKOM Y UTCTOHA

Ne 2.6 «U3yuenne o0000ménnoro 3akoHa OmMa U  HW3MepeHUE
AIEKTPOABUKYIIEH CUIIbI METOJIOM KOMIIEHCAIIUI

=]



No 2.8 «OmnpeneneHre OTHOIICHUS 3apsja 3JIEKTPOHA K €ro Macce ¢
MTOMOIIIBI0 MarHETPOHA»

No 2.9 «M3yuyeHrne MarHuTHBIX MOJIEN, CO3/IaBA€MBbIX BJIOJIb OCH JJIMHHON U
KOPOTKOM KaTyIIEK»

No 2.10 «M3yueHue sBICHUS B3aMMHOM MHIYKIIHH

Ne 2.11 «CHsiTne KpuBOMW HaMarHMYMBaHWS U TETIM TUCTEpE3uca ¢
MOMOILBIO OcHUILIOrpaday

Ne 2.12 «Onpenenenue Touku Kropu dheppomaraerukar

Ne 2.14 «MccnenoBanue 3aTyXarNMX JIEKTPOMAarHUTHBIX KOJICOaHU

Ne 2.15 «3yueHune BbIHYKIEHHBIX 3JIEKTPOMATHUTHBIX KOJICOAHUI

Ne 2.20 «M3yuenue sBineHus nuatepepeHImm MeTo1oM Kojell HproToHa

Ne 2.21 «3yuenue siBneHust Audpakiiuyd Ha PEIIETKE

Ne 2.22 «M3yuenune nonsipuzoBaHHOrO cBeTa. [IpoBepka 3akoHa Mairocay

Ne3.1 «Onpenenenne TeMnepaTypbl ONTUYECKUM ITUPOMETP OM

Ne3.2 «HccnenoBanrie BHEHHETO (GOTOIPhEKTa

Ne3.3 «MccnenoBanue GpoTodrieMeHTay

Ne3.4 «M3yueHue crieKkTpa aroMa BOJOPOIA»

Ne3.5 «OmnbiT @panka u ['epua»

Ne4.5 «JImdpakiidss MUKPOYACTHUIT HA IS

Ne4.6 «IIpoxoxaeHrne MUKPOUYACTHULL YEPE3 MOTEHLIUAIBbHBIN Oapbep»

Ne3.4 «M3yueHne ciekTpa aToMa BOJIOPOJIa»

Ne3.5 «OnbiT @panka u ['epua»

Ne3.16 «MccnemoBanue MOTaomeHUs 3- 4aCTHUI] B pa3IMYHBIX MaTepUaIax»

Ne3.17 «Onpenenenue JIMHBI MPpoOETa o- YaCTUI] B BO3AYXE»

Ne3.18 «OnpeneneHue MHTEHCMBHOCTH MOTOKA YacCTUL PAaIUOAKTHBHOIO
U3JTYUYEHUSD

6. MIPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBercTBMM C y4YEeOHBIM ITUTAHOM OCBOCHHE JUCHUIUIUHBI HE
MpeIyCMaTpUBAET BBIMOJIHEHUE KYPCOBOTO MPOEKTa (paboOThl) MIIM KOHTPOJIHHOM
paboTHI.

7. OHEHOYHBIE MATEPUAJIBI JJISsA ITPOBEJAEHUSA
IMPOMEXYTOUYHOM ATTECTAIIMU OBYYAIOILIUXCSI ITO
JUCHUAIIJINMHE

7.1. Onucanue noka3zareJjieid 1 KpuTepueB OLEHUBAHUS KOMIIeTeHIM A
HA Pa3JIMYHBbIX 3Tanax uX GopMUPOBaAHUSA, ONTUCAHUE KA OLlEeHUBAHUS

7.1.1 DTan TeKkyuiero KOHTPOJsi

PesynbTarel TEKyLIEro KOHTPOJIA 3HAHUW U MEXKCECCHOHHOW aTTeCTalluu
OIICHUBAIOTCS M0 CJIEAYIOIIECH CUCTEME:

«aTTEeCTOBAHY;

«HE aTTECTOBAHY.

Komme-
TECHIIUA

Pe3yabTaThl 00y4eHus, Kpurepuu
XapaKTepHu3yIolne ATTecTOBaH He arTrecToBan
c(h)OpMHPOBAHHOCTH KOMIETEHIHH OLCHHBAHUS




OIIK-1

3HaTh OCHOBHBIE Tect Brinosinenue B Ttecte menee
(bu3YeCcKre SIBICHUS U Tecra Ha 40- 40% mpaBUIIBHBIX
OCHOBHBIE 3aKOHBI 100% OTBETOB

(bU3MKY; TPAHUILIBI UX

MIPUMEHUMOCTH, Cobmoienue Hesbinonnenue
MIPUMEHEHHE 3aKOHOB B [[IpaBWJI TEXHUKU |BpInmonaHeHue paboT B CPOK,
BOKHEUILIUX 0e301macHOCTH IpH [paboT B CPOK, IIPElyCMOTPEHHO
MIPAKTUYECKUX BBITMIOJTHEHUH MPEeyCMOTPEHHO |il paboyeii
IIPUIOKEHUSX; 71a00paTOPHBIX it paboueit IIPOrpaMMoi
OCHOBHBIE (pu3nueckue |paboT; yder pPOrpaMMoit JUCIUILTAHBI
BEJIMYUHBI ¥ (PU3UYECKHE [[TOTPEITHOCTH JUCITUTUTAHBI

KOHCTaHTBI, UX U3MEepeHuit

OIIpe/IeNIEHUE, CMBICII,

crocoOb! ¥ equHUIBl uX |KoHTponbHbIE

W3MEPEHHUS; 3a/1aHust TUTSt

(dbyHIaMeHTalbHbIE 3aIUTHI OtBer Ha 3-5 |Pemeno menee 3
(bu3nvecKre OMBITH U UX |I1a00PaTOPHBIX 3a1aHuI 3alaHul U3 5
POJIb B Pa3BUTHH HayKu [paboT BapHaHTa U3 5

YmMmers ykaszaTe, kakue [Tecr Beinonnenue B tecre menee
3aKOHBI OIIMCHIBAOT tecrta Ha 40- 40% npaBUIBHBIX
JTAaHHOE SIBJICHUE HITU 100% OTBETOB

3((PeKT; NCTONKOBBIBATh

CMBICIT (PU3UYECKUX

BEJIMYMH U IIOHATHUH; Brinosninenue Hesbimonnenue
3aMUChIBaTh YPABHEHHS  [1Ta00pPATOPHBIX Brimonnenue paboT B CPOK,
Ui (hU3MUECKUX paboT cornacHo paboT B CPOK, |MPEAyCMOTPEHHO
BenuuuH B cucreMe CU; [MHAUBUAYaTbHOM | IpeayCMOTPEHHO it paboueit
WCIOJIb30BaTh METOJBI |y TpaduKy it paboueit porpamMmmoit
aJICKBaTHOTO pOrpamMmoit JTUCTTUTUTAHBI
(bu3MUYECKOTO U JUCIUTLTAHBI

MaTeMaTU4eCcKoro

MOJIETTUPOBAHUS, a

TaKKe MPUMECHSTh

METOAbI (PU3UKO-

MaTeMaTU4eCcKoro

aHaJIM3a K pEeUICHUIO

KOHKPETHBIX

€CTECTBEHHOHAYYHbIX U

TEXHUYECKHUX MTPoOIeM

Brnagers HaBbIKaMu O6paboTka Brinonnenue Hesbinonnenne
MMPUMEHEHUSI OCHOBHBIX [pe3yJIbTaToOB paboT B CPOK, paboT B CPOK,
METOJI0B (hPU3HUKO- U3MEPEHU, MPEAYCMOTPEHHO |IPeTyCMOTPEHHO
MaTeMaTU4eCKOoro aHaIN3 it paboueit it paboueit
aHalu3a JUIsl pEIICHUs  |MOMyYeHHBIX MPOrpaMMOit POrpaMMoit
€CTECTBEHHOHAYYHBIX  |JaHHBIX JTACITUTUTHHBI JTUCIIUILTAHBI
3a/1a4; HaBbIKAMHU

00paboTKu 1 OtBer Ha 3-5
WHTEPIPETUPOBAHUS Koutpoinbnbie 3a/IaHuI Pemreno menee 3
pe3yJIbTaTOB 3aJaHusg IUIsi| BapuaHTa M3 S5 [3amaHuii u3 5
JKCIIEPUMEHTA; 3aIUTHI

HaBbIKaMU




WCIOJIb30BaHUS METOJIOB [1a00PaTOPHBIX
(hbU3UIECKOTO pabor
MOJICIIMPOBAHMSL.

7.1.2 ITan npoMe:KyTOYHOr0 KOHTPOJISI 3HAHUI
Pe3ynbpTaThl MpOMEXKYTOUYHOTO KOHTPOJIS 3HAHWU OIICHHUBAIOTCS B 2, 3, 4
ceMecTpe sl OUHOM (POPMBI 0O0yUEHUS TI0 YETHIPEXOAITPHON CUCTEME:

«OTIIUYHO»,
«XOpOoILIO»,

«YJIOBIIETBOPUTEIHLHOY;
«HEYJIOBJICTBOPUTEIIHLHOY.

Komme-
TEeHIHUs

Pe3yabraTbl 00y4eHms,
XapaKTepH3ylomue
copMUpPOBAHHOCTH
KOMIIETEHIIHH

Kputepun
OlleHUBAHU
a1

OTJIHYHO

Xopowo

Ynosa.

Heynosa.

OIIK-1

3HaTh OCHOBHbIE
¢busnueckue BICHUS
Y OCHOBHBIE 3aKOHBI
(GU3UKK; TPAaHULIBI UX
MIPUMEHUMOCTH,
MPUMEHEHHE 3aKOHOB
B BaXKHEUILINX
MPAKTUYECKIX
MIPUIIOKECHUSX,
OCHOBHEIE
(buznveckue
BEJIMYUHBI U
¢buznyeckue
KOHCTaHTBI, MX
OIpeJieNIeHUe, CMBICI,
CIIOCOOBI ¥ €IMHUIIBI
UX U3MEPEHUs;
(GbyHIaMeHTalbHbIE
¢bu3nveckue OmnbITH U
WX POJIb B Pa3BUTHH
HAyKU

Tect
12
3aJaHul

10-12

Menee 5

YMeTb ykazaTh, Kakue
3aKOHBI OMUCHIBAIOT
JTAHHOE SIBJICHUE WU
¢ dexr;
HCTOJIKOBBIBaTh
CMBICIT (PU3UYECKUX
BEJIMYUH U TOHATHUH;
3aMUCHIBaTh
ypaBHEHUS JIs1
(bUBUYECKUX BETHMYUH
B cucteme CH;
WCIIOTh30BaTh
METO/bI aJIEKBAaTHOTO
(hbU3UIECKOTO U
MaTeMaTU4eCcKoro
MOJIETTUPOBaHUs, a
TaK)K€ IPUMEHSATh

Tect
12
3aJaHul

10-12

7-9

5-6

Menee 5




METOABI (PU3UKO-
MaTeMaTHYECKOTO
aHaJN3a K PeIICHUI0
KOHKPETHBIX
€CTeCTBEHHOHAYYHBIX
U TEXHHUYECKUX
poosIeM

BiageTs HaBBIKAMU Tect 10-12 7-9 5-6 Mesnee 5
IIPUMEHEHHUS 12
OCHOBHBIX METOJIOB  |3aJaHUIi
¢buzuko-
MaTeMaTHYECKOTO
aHaJM3a sl peIeHUs
€CTECTBEHHOHAYYHBIX
3aJa4; HaBBIKAMHU
00paboTKHu 1
WHTEPIPETUPOBAHUS
pe3yabTaToOB
HKCIEPUMEHTA;
HaBBIKAMU
WCTIOJIb30BAHUS
METOIOB
¢buznvecKoro
MO/ICJIMPOBAHMSI.

7.2 IlpuMepHblii mepeYeHb ONEHOYHBLIX CpeacTB (THIOBbLIE
KOHTPOJIbHbIC 3a/IaHUsl WU HHbIe MaTepHasibl, HEOOX0AUMBbIE VISl OLIEHKH
3HAHUI, YME€HHUI, HABBIKOB U (MJIH) ONbITA 1€ATEJILHOCTH)

7.2.1 TlpuMepHBbIii nepevdeHb 32IaHUMH I MOATOTOBKY K TECTUPOBAHUIO
1. YkaxuTe XapakTep JABMKEHUS MaTepUAIbHON TOYKH, €CIIM U3BECTHO, YTO HOPMAaJbHOE
yCKOpeHHe an=CONSt, a TaHreHuanbHOe yckopenue  a.=0.
OTBeT: paBHOMEPHOE JBIKEHHE 110 OKPYKHOCTH.
2. lpmkenne Tena Ha mockoctn XOY onvckIBaeTest ypaBHeHHsM X=t-3 u  y=10-2t2 TTo kaKoi
TpaeKTOpHH JIBIKETCs Teno? YeMy paBeH MOJIyIIb CKOPOCTH B HAYaIBHBI MOMEHT BpEMEHHU?
OtBert: no napaboie; 5 m/c

3. Msidu Maccoit M, ABUTasiCb €O CKOPOCTBIO U, aDCOJIFOTHO YIPYTO yAapsieTcs O CTEHKY

MOl YTJIOM o K ee moBepxHocTH. Onpenenure, KaKoH UMIYJIbC MOJYyUYUT CTEHKA B pPe3yJibTaTe
coynapeHus?
Otger: 2My,sSin o

4. PaccunraiiTe MOMEHT MHEPLUUU OJHOPOJHOTO CTepxHs Maccorl 10 xr u mmmHOM 1 M
OTHOCHUTEIIBHO OCH, POXOJAIIEH Ha PaCCTOSHUU 25 CM OT OAHOIO €r0 KOHIIA.
OtBer: 1,46 kr M2

5. Konebanust MaTepraibHOM TOYKH OmMchiBaroTcs ypaBHeHueMm X=0,02cos(2rt+0,25m),m.
3anummre ypaBHEHUE MPOSKIIUU YCKOpeHHsI Ha och Ox I 3TOM TOUKH.
OtBet: &y = - 0,08 -w?cos(2nt+0,25m), m/c?.



6. CpaBHuTe pabOTy HII€aTHLHOTO Ta3a MPU PACITUPEHUU U3 OJJHOTO

COCTOSTHUSI B U30TEPMUIECKOM U aInabaTHOM Iporeccax”? ® S o
OtBer: B m3orepmmueckoM mporecce ra3z copepmut O0OIbIIyIO q, q,
pabory.

7. SlBasiercs M SKBUIIOTCHIMAIBHOW IUIOCKOCTH CHMMETPUH S B IOJIE TOYCUHBIX
3apazoB: a) q1=02=q; 0) q1=+q; g2=-q?
OrtBer: a) HeT; 0) na.

8. HBa 0ECKOHEYHO JINHHBIX HpHMOHHHeﬁHBIX IMPpOBOAHHKA

¢ mpotuBONONOKHBIME Tokamu (I2=2l1) nexar B miIockocTH, | 1 : I,

NEPHeHUKY/IAPHOM MIoCKOCTH pucyHka. Ha xakom — ywactke ——-(@O——-1--Q&--

HAXOJSATCS TOYKH, B KOTOPHIX MAarHUTHAS HHIYKIIMS PaBHA HYJIIO? 1 2 1 3 4
Ortger: 1.

9. Kak U3MEHHUTCS] MOIIHOCTh U3JTy4eHHsI AOCOJIFOTHO YEPHOT'O TeJIa, €CIH JUIMHA BOJIHBI, HA
KOTOPYIO MPUXOJUTCSI MAKCUMYM €I'0 UCIYyCKAaTEeIbHOU CIIOCOOHOCTH, YBEIUUUTCS B 2 pa3a’?
OrBer:  ymeHbmmTCs B 16 pas.

10. AxtuBHOCTH 4 HekoToporo u3orona 3a 10 cyrok ymenbumiace Ha 20%. Onpenenutsb
nepuoJ noiypacnajia 3roro uzorona. Orser: 31 cyrT.

7.2.2 TlpumepHblii NepeveHb 3aJaHMii AJsl pelleHHs] CTAHIAPTHBIX
3agavd
1. Teno 6pocumu oy yriom 60° kK ropu3oHTy, coobmmB eMy ckopocth 20m/c. Onpenenute
paanyc TpaeKTOPUHU Yepe3 OJIHY CeKYHIy mocie opocka. OTBET OKPYTIIUTE 0 IIENIOTO.
Oteer: 18 m.

2. Ilyna maccoit 10 2 meTsmias TOPU3OHTAIBHO cO ckopocThio 200 m/c momagaer B
CepequHy OJHOPOTHOTO CTEP KHSI, MOABEIICHHOTO IMIAPHUPHO 3a OJAMH KoHell. Ompenenure ux
0011IyI0 YTIIOBYIO CKOPOCTH Mocie coyaapenusi. Macca crepxus 240 e, niunHa 40 cm.

Ortser: 100 pao/c.

3. Cmech razoB coctouT u3 20 r Bomopoaa u 120 r HeoHa. OmpenenuTe YIENbHYIO
TEIJIOEMKOCTh CMECH Ta30B IIPH MOCTOSTHHOM 00BEME.

K
Ortser: 0,21 ﬂ—.
- kr-K
4. OnpenenuTh MOIYIb pabOThl W30TEPMHUUYECKOTO CKATHS Ta3a COBEPIIAIOIIETO ITHKI

Kapno, KII/] koroporo n=0,3, eciu paboTa n3otepmMuueckoro pacurpenus papaa 10 Jx.
Otser: 7]Ix.

5. B Tpex BepmmHax KBajpara CO CTOPOHOW 2 CM HaXOMSTCS OJWHAKOBBIC TOUCYHBIC
sapsiabl o 10HKn kaxnpiii. Omnpenenute MOAYyJb HANPsSHKEHHOCTH M MOTEHIMAN MOJS B
YETBEPTOU BEPILIUHE.

Otsert: 42,3 kB/m; 1,2xB.

6. OnpenenuTs pa3HOCTh MOTEHIIMAIOB MEXKIY Toukamu 1 u 2 1 R:|1 &2 :IRZ &s
npeacTaBieHHou nenu: €1 = 2,0 B, €£2=50B,e=2,0B,R1=1,0 [—i 1 R 2 ’_‘
Om, R2=2,0 Om, R3=2,0 Om. ]

OrtserT: -4,4 B.

7. B ogHOpOAHOM MarHuTHOM nosie ¢ uaaykuueit 0,35 77 paBHOMepHO ¢ yacToToi N = 480

06/mun BpataeTcs pamka, comeprkamas N = 1500 BuTkoB momazsio S = 50 cu?. Och BpaleHus

| p—|
| S




JSKUT B IUIOCKOCTH pPAaMKH W TEPHEHIWKYISIPHA JIMHUSAM HMHIYKIuH. OnpenenuTtsb
MakcumanbHyto 3/]C UHIYKIIMH, BO3HUKAIOIIYIO B pPAMKE.
Ortser: 132 B.
8. Ecii MHTEHCHUBHOCTH E€CTECTBEHHOTO CBETa, MPOXOJAIIETO Yepe3 MOJSpPHU3aTop U
aHaJIM3aTOP, YMEHBIIIAETCS B 4 pa3a, TO yroJl MeXKIy UX TJIaBHBIMH IJIOCKOCTSMHU pPaBEH
Ortser: 45°.
9. Ilpu ucciaenoBanuu Gotodrddexra ¢ MoBepxHocTH UHKA (Az=43B) ycraHoBieHo, 4TO
Ipy W3MEHEHWW 4YacTOThl TMajaroImiero ceera B 1,2 pasa st mpekpamieHus ¢orodddekrra
HEOOXOJIMMO YBEJIMYHThH 3aJIepKUBAIOIEe HampsokeHue B 1,6 pasza. OmpenenuTe 4acToTy
U3ITyYEHUS B TICPBOM DKCIIEPUMEHTE.
Orser: 1,45-10%Txy .
10. DNEKTPOH BBIOUT M3 aTOMa BOJIOPOJA, HAXOJMSIIETOCS B OCHOBHOM COCTOSIHHH,
doroHoM ¢ sHeprueilt é=17,75B. Onpeaenure CKOPOCTh IEKTPOHA 3a IPeeIaMHi aTOMA.

Ortser: 1,2 Mm/c.

7.2.3 IlpumepHbIii NepeyeHb 3aJaHMi JJI5 pelleHus] MPUKJIATHBIX 32124
1. Bo ckombko pa3 MOAYJIb HOPpMAJIbHOT'O YCKOPCHHUA TOYKH, nemameﬁ Ha 060,[[6 KOJIECa,
OoJibIle TAHICHOHUAJIBHOI'O YCKOPCHUA B MOMCHT BPEMCHH, KOI'JIa ITIOJTHOC YCKOPCHUC COCTABJISICT

yroun 30° ¢ HanpaBIeHHEM THHEHHON CKOPOCTH.
Otser: 0,58

2. Ilymst maccoii 10 2 yersmas TOPH3OHTAIBHO CO CKOpocThio 200 m/c momanaer B
CepeIMHY OJHOPOJHOTO CTEPIKHs, MOJIBEHICHHOTO IMAPHUPHO 3a OJWH KOHel. Ha kakoit yron
OTKJIOHUTCSI B PE3yJIbTaTe COyIapeHusi cTepeHb? Macca CTepKHA

240 2, nimuna 40 cm. P4
Otser: 0=0,93 pao= 53°. 2 3
3. KIIJI TemnoBoi MamuHBL, pabOTAIOIICH MO IUKITY 1 4
1-2-3-1 paBen 7o (cMm. pucynok). Haitru KIIZI # TterioBoi
MaIuHbI, padoTaromei mo nukiny 1-3-4-1. >

Otser: 7= T,
1-m,

4. DnexTpuyeckoe Ioje co3JaeTcs OECKOHEYHO JJIMHHOM
3apsHKEHHOW HUTBIO C TMHEWHOW IJIOTHOCTBIO 7 =-2 HK7n/cm. Kakyto
CKOpPOCTh MPHOOPETET MEKTPOH, YJAIMBLIMCH MMOJ AEHCTBUEM MO
BJIOJIb JIMHUU HANPSHKEHHOCTH € paccTossHus M1 =1 cm o rz =2 cm ?

Otsert: 3 Mwm/c.

5. Barapen umetor DJIC 110B u 220B, conporusnenus R, =R, =100 0Om, R, =500
Owm (cMm. puc.). Haittu mokazanue amnepmerpa. Otet: 0,4A.

6. Ilo npoOBOMHUKY, H30THYTOMY KaK IOKa3aHO Ha PHCYHKE T€YeT TOK |

| . 3anumuTe BeIpakeHUe A1 MOIYJISI MATHUTHON MHAYKIWHU B Touke O.
|
OTtBeT: fol
8R

7. Tox B KonebaTeTbHOM KOHTYpE 3aBHCHUT OT BpeMeHHU Kak |=ImSinant, rae Im=90mA,
@0=4,5-103¢1. Emkocts kouaencaropa C=0,50mx®. HaliTu HMHIYKTUBHOCTH KOHTYypa U

HanpspKeHUE Ha KOHaeHcatope B MoMeHT t=0.
Otser: L=1m/lH, Un=0,45.



8. MoHoxpoMaTuueckoe HW3Iy4YeHHWe C JUIMHOW BOJHBI, paBHOW 500 nwm, mamaer
HOPMAaJIbHO Ha IUIOCKYIO 3€pKaJIbHYIO IOBEPXHOCTh M IaBUT Ha Hee ¢ cuiioit 10 nH. Onpenenure
YKCcII0 (POTOHOB, €KECEKYHTHO MaJal0IIUX Ha 3Ty IOBEPXHOCTb.

Otser: 3,8-10%.

9. OnpenenuTb CKOPOCTH IIEKTPOHOB, OOMOAPIUPYIOMIMX AHTHKATOA PEHTTEHOBCKOM
TpyOKH, €CIIi KOPOTKOBOJTHOBAS IPAaHMIIA CIUIOIIHOTO PEHTIT€HOBCKOT'O CIIEKTpa paBHA | M.
Otgert: 20 Mwm/c.

10. DneKTpoH HAXOAUTCS B OJHOMEPHOM MOTEHIMAILHOM SIIMKE IMUPUHOW | HM B
OCHOBHOM cocTOsiHUU. OmpeienTe BepoITHOCTh OOHAPYKHUTH AJIEKTPOH B KpaiiHell yeTBepTH
SAIIMKA.

Otset: 9%.

7.2.4 IlpumepHbIii NepeYyeHb BONPOCOB JIS1 MOATOTOBKHU K 3a4eTy
3 cemecTp

1. DnexTpocraTHueckoe IOJE€ B BaKyyMe€ M €ro XapakTepUCTHKH (HANpPsDKEHHOCTh MU
noteHuuan). [IpuHuun cynepnosuiuu noyieu.

2. Teopema 'aycca 1151 371€KTpOCTaTHUECKOTO MOJISl B BAKYyMe.

3. Pabora snekrpocrarnyeckoro mnoss. Teopema O MUPKYJISIHA BEKTOpa HANPSHKEHHOCTH
JJEKTPOCTATUYECKOTO MOJISL.

4. 1IpoBOAHHMKM B  JJIEKTPOCTATUYECKOM MOJ€. JIEKTPOEMKOCTb  YEAUHEHHOI'O
IIPOBOJHMKA. DJIEKTPOEMKOCTb KOHACHCATOPa. DHEPrusl KOHACHCATOPA.

5. Dnekrpuueckoe noJe B audnektpuke. [lonspuzanus quanexrpuka. Teopema ["aycca nmst
AIIEKTPUYECKOTO TOJIS B JUIIIEKTPUKE.

6. TlocTOSIHHBIN MEKTPHUECKUI TOK M €r0 XapaKTePUCTUKU. 3aKOHBI TIOCTOSTHHOTO TOKA.

7. MarnuTHoe nose B Bakyyme. MaruutHas unaykuus. [IpyHInn cynepno3uinu nojieu.

8. 3axon buo-Casapa-Jlamiaca u ero npuMeHEeHHE K pacyeTy MarHUTHOTO TIOJISI TIPSIMOTO U
KpyTrOBOI'O TOKOB.

9. Teopema ['aycca m TeopemMa O IUPKYJISIIUMA BEKTOpa MAarHUTHOW WHAyKIuH. lloie
COJICHOUJIA U T10JI€ TOPOUAA.

10. [eiicTBHMe MarHUTHOTO TOJIA HA ABVOKYIIHMICS 3apsijl, MPOBOJHUK C TOKOM M PAMKY C
TOKOM.

11. MaruutHOoe mosie B BellecTBe. MarHUTHbIE MOMEHThl aTOMOB. HaMarHM4eHHOCTb.
Teopema 0 HUPKYJIALUYU 111 MATHATHOTO TOJIS B BelecTBe. HanpsskeHHOCTh MAarHUTHOTO MOJIS.
MarsuTHas NpOHUIIAEMOCTb.

12. lua- u mnapamarHetuku. PeppomarHeTuku. KpuBas HamarHu4MBaHUS. MarHUTHBINA
rucrepesuc. Touka Kropu

13. 3akoH »snekTpoMarHUTHOM HMHAYKIMU. CaMOWMHAYKLUS, MHIYKTHBHOCTh. B3anMHas
WHAYKIHS. DHEPTUsl MArHUTHOTO TOJIS.

14. VpaBHenust MakcBensa B HHTETpajJbHON  (Qopme.

15. IlpononbHble W TMONEpyYEHHBbIE BOJHBI B yHpyroi cpeae. XapakTEPUCTUKH BOJIH.
VpaBHeHue 1UIOCKOM BonHBL. BonHoBoe ypaBHenue. WHTepdepenuus cBera. Pacuer
UHTEP(PEPEHIIMOHHOM KapTUHBI OT IBYX HCTOUYHUKOB.

16. WntepdepeHiyst B TOHKUX IUIEHKaxX. [1070CH paBHOrO HakJIOHA W PaBHOM TOJIIMHBL.
Konena HeroTona.

17. Mudpaxus Openens Ha KPyTrioM OTBEPCTUH U HA KPYTJIOM HETPO3PAYHOM JIHICKE.

18. Mudpakus OpayHrodepa Ha IIEIH.

19. TudpaximonHas pemeTka 1 ee XapakTepPUCTHKH.

20. TMomsipuzarus cBera. 3akoH Manroca. CrerneHnp nmosspusanuu. 3akoH bproctepa.



7.2.5 IlpuMepHbIi NepeyeHb 3a1aHUl JJIs1 pellieHus TPUKJIATHbIX 32124
2 cemecTp

1. Kunematnka MaTepHaJbHOM TOYKH U IIOCTYIATEIBHOIO JIBHXKCHHS
TBEPJIOTO TeJia.

2. NneprinanbsHbIe CHCTEMBI O0TcueTa. 3akoHbl HhroTOHA.

3. Ummynbe Tena. 3akoHbI U3MEHEHHUS U COXPAaHEHUS UMITYJIhCa Tela.

4, Mexannueckas pabora. KuHeTnueckas 3HeEprusi U e€e CBS3b ¢ paboToit
BHEIIHUX U BHYTPEHHUX CHUII.

5. IlorenmuanpHas sHeprus. CBs3b CUIIbI M IOTCHITMAIBLHON YHEPTHH.

6. 3aK0oH coXpaHEHHUs U MPEBPaICHUS MEXaHUUECKON YHEPTUH

7. MOMEHT UMITyJIbCa YaCTHUIIbI. 3aKOHBI U3MEHEHUS U COXPAaHEHUS MOMEHTA
HMMITYJIbCA YaCTUIIBI.

8. MOMEGHT HHEpHHMH TBEpAOro Teia. Pacder MOMEHT HWHEPUIHH Tei
npaBuwibHOU Gopmbl. Teopema IllTeitHepa.

9. MomenT cmtbl. OCHOBHOM 3aKOH JTHHAMHUKH BPaIaTeIbHOTO JIBUKCHUS
TBEPJIOrO TeJia.

10. MoMmeHT umnyJibca TBEpJOro Tesa. 3aKOH U3MEHEHHS U COXPaHEHUs
MOMEHTA UMITYJIbCA.

11. ["apmoHnueckue KOJieOaHus u 170, XapaKTEPUCTHUKH.
Juddepennnansuoe ypaBHEHHE TApMOHUYECKUX KOJICOAHHM U €ro pelieHue.

12. JuddepeHnnansHoe ypaBHEHHE 3aTyXarolIuX KoJI€OaHUNW U €ro
perieHue. XapaKTepUCTUKH 3aTyXaroIMX KOJIeOaHHIA.

13. Huddepennnansioe ypaBHEHHE BBIHYKJIEHHBIX KOJIEOAHUW M €To
pelieHue. Pe30HaHCHbIE KpUBBIE.

14, PuU3NYECKU MasiTHUK.

15. Nneanpublii ra3. OCHOBHOE ypaBHEHNE MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH UJICATBHOrO ra3a. ['a30Bble 3aKOHBI.

16. Pacnipenenenne MakcBenmna u pacnpeneneHue  bombimana.
bapomerpuueckas popmya.

17. SBnenus nepenoca.

18. OcHOBBI TEpMOJAVMHAMUKHU. BHYTpEHHSsSI SHEPrusi UJI€aIbHOTO rasa.

Pabota Tepmoaunamuueckoi cuctembl. KommyecTBO TeminoThl. TeninoeMKoCTb.
[IepBbIil 3aKOH TEPMOJAMHAMUKH U €0 IPUMEHEHUE K U30ITPOLIECCAM.

19. OOpatumbie U HeoOpaTuMble Tporecchl. [uKImdeckue mporeccol.
[ukn Kapro. Koaddumument nose3Horo neicTBus TEIUIOBBIX MalivH. Bropoi
3aKOH TEPMOJAUHAMUKHU

20. OHTponusT M €€ CTaTUCTHYecKas UHTeprperanus. Bo3pacranue
SHTPOIIUM IIPU HEPABHOBECHBIX Mpoleccax. ['paHulbl IPUMEHUMOCTH BTOPOTO
3aKOHA TEPMOANHAMUKHU

4 cemecTp

21. TemnoBoe wu3nydyenre. OCHOBHBIE XapaKTEPUCTHUKU TEIJIOBOTO
U3ITy4YEHHUS.



22. 3akoH Kupxroda. CriekTp 1 3aKOHbBI U3Ty4eHHUS aOCOIIOTHO YEPHOTO
Tena.

23. KBanrtoBas runore3a. @opmyna [lnanka. OnTuyeckue mTUpoMeETPhI

24, dotonbl. Macca u umnynbc ¢hoToHa. J/[aBneHue cBera.

25. Buemnnit  gorordpdexr. 3akonst  CroneroBa.  YpaBHEHHE
DHHIITEHA.

26. S dext Komnrona.

27. BomnnoBsie cBoicTBa yactull. ['unoresa ne bpoiins. [imockas BoigHa
ne bpoiins. DxcrepruMeHTalbHbIE MOATBEPKICHHUS BOJTHOBBIX CBOMCTB YaCTHIL.

28. CootHoueHust HeonpeaeaeHHoctel ['eitzendepra.

29. BonHoBast GyHKIMS U €€ CTaTUCTUYECKOE TOJIKOBAHHUE.

30. VpaBuenue lllpenunrepa. CoOCTBEHHbIE 3HAYEHUS DSHEPTHH.
CoOcTBEeHHBIE (PYHKITUU.

31. JIBmxeHre cBOOOIHOM YaCTHIIEL.

32. Yactumia B OJHOMEpPHOM MOTEHIHAIbHON sMe. KBaHTOBaHUE
sHeprud. [Ipunuun coorBercTBUs bopa.

33. ["apMOHMYECKUI OCHUILISATOP.

34. [IpoxoxaeHrne YacTUlbl Yepe3 OAHOMEPHBIM MOTECHIHMATbHBIN
Oapbep, TYHHENIbHbINA (D DEKT.

35. KBaHTOBO-ME€XaHMYECKass MOJI€NIb aroma Boaopoaa. KBaHTOBbIE

yucia 3JEKTpOHAa B aToMe Bojopoja. CxeMa >HEpreTMYecKux ypOBHEH aTtoMa
Bogopoa. [Ipasumna or6opa.

36. PentrenoBckue Jsyun. CIUIONIHON CHEKTP U XapaKTEPUCTHUYECKOE
u3iyyeHue. 3akoH Mo3zinu.

37. CocTaB 1 XapaKkTepUCTUKHU aTOMHOTO snpa. SAnepubie cuibl./ledext
Macc. DHEPrus CBs3U. Y IeJIbHasi DHEPIHs CBS3H.

38. PannoakTuBHOCTH. 3aKOH paIuOAKTUBHOIO pacmaja.

39. Buapl 1 3aKOHBI paIMOAKTUBHBIX MPOIECCOB.

SAnepHble peakunu. 3aKOHBI COXPAHEHHUs B SEPHBIX peakuusx. JleneHue
anep. Cunres sanep.

7.2.6. Meroauka BbICTABJE€HMS OLEHKH TIPM  NPOBeJEHUHU
NMPOMEKYTOYHOM aTTeCTAUMN

DK3aMeH/3a4eT TPOBOAUTCS IO TeCcT-OuieTaM, KaXIbli W3 KOTOPBIX
comepxkut 12 3amanmii. Kaxkapli npaBuIbHBIA OTBET HAa BONPOC B TECTE
oreanBaetcs 1 6amiom. MakcuMmanbHOE KOJIMYECTBO HAOpaHHbBIX 0amioB —12.

1. Ouenka «HeynoBneTBOPUTENBLHO» CTAaBUTCS B Clydae, €CIU CTYIEHT
HaOpas meHee 5 0asioB.

2. OneHka «YIOBIETBOPUTEIIBHO» CTaBUTCS B CIydae, €CJIU CTYIEHT
HaOpas ot 5 10 6 6amioB

3. Orenka «XopoIio» CTaBUTCS B Cliydae, €CJIM CTyACHT HaOpas oT 7 10 9
OaJLIoB.

4. Ouenka «OTIUYHOY» CTABUTCH, €CJIU CTyAeHT Habpai ot 10 1o 12 6auios

7.2.7 TIacmopT OllEHOYHBIX MATEPHUAJIOB



Kon
KoHTtponupyemsbie pa3aenbl (TeMbl) . HanmenoBanue
Ne n/mt KOHTPOJIHPYEMOM
JUCITUTUTAHBI OLIEHOYHOTI'O CPE/ICTBA
KOMIIETCHIINH
1 Tect
Pu3n4ecKue OCHOBBI KoHntpounbnble 3ananus
MeXaHUKHA. MeXaHnYeCcKue OIIK-1 JUIA 3aIUTEI
KoJieOaHUs ¥ BOJIHBI. 1a00paTOpHBIX PadoT
YcTHBIN onpoc
2 Tect
KonTponbhble 3a1anus
Monekynsapraas Ousuka u p a
OIIK-1 JUISL 3QIUThI
TEPMOAMHAMHKA
71a00paTOPHBIX pabOT
Y CTHBIN OIIpoC
3 Tecr
DIEeKTPOCTaTHKA.
KouTponbHble 3a1anus
DNEeKTPOMArHeTU3M.
OIIK-1 JUISL 3QIUThI
DNeKTpOMarHuTHbIE KoJieOaHus u
J1a00paTOPHBIX pabOT
BOJTHBI .
Y CTHBIN Oonpoc
4 Tect
KonTposbHbie 3anaHUs
BomaHoBas onrtuka. OIIK-1 JIJIS 3aIUTHI
nabopaTopHBIX paboT
Y CTHBIN OIpoc
3) Tect
KouTponbHble 3a1anus
KBanroBas ontuka OIIK-1 JUIS 3AIUTEI
na0opaTOpHBIX PaboT
Y CTHBIN onpoc
6 Tect
. KouTponbHbie 3a1anus
OCHOBBI KBAHTOBOW MEXaHUKH.
. OIIK-1 JUTST 3aITUTHI
DNeMeHTHl aTOMHOM  (PU3UKH
n1a00opaTOpHBIX PaboT
Y CTHBIN onpoc

TectupoBanme OCyIIECTBISETCS, JIMOO TIPU IOMOINA KOMITBIOTCPHOM
CHCTEMBI TECTHUPOBAHUS, JHOO C HCIIOJIb30BAHWEM BBIJJAHHBIX TECT-3aJaHUN Ha
OymaxkxHom Hocuteine. Bpems tectupoBanusi 60 MuH. 3ateM OCYIIECTBISETCS
IpPOBEpPKa TECTa SK3aMEHATOPOM W BBICTABIISCTCS OIICHKA COTJIACHO METOJHKH
BBICTABJICHUS OIICHKH IPH TIPOBEACHUH ITPOMEKYTOTHOH aTTeCTaIlHH.

Pemenne craHmapTHBIX 3adad  OCYIIECTBISACTCS, JIMOO TP ITOMOIIN
KOMIIBIOTEPHOM CHCTEMbI TECTHPOBAHUS, JHUOO C HCIOJb30BAHHUEM BBIJAHHBIX
3ajay Ha OymakHoMm Hocutene. Bpems pemenus 3amad 30-60 muH. 3atem
OCYIICCTBJISICTCS TMPOBEPKA PEIICHUs 3aad SK3aMEHATOPOM M BBICTABJISCTCS
OLICHKA, COIJIACHO METOAWKH BBICTABJIICHHUS OICHKA TMPH  IPOBEIACHHUH
IPOMEXKYTOUHOM aTTECTAIMH.

Pemenne npHKIATHBIX 3adad  OCYIIECTBISICTCS, JIMOO TIPH TTOMOIIH
KOMIIBIOTEPHOH CHCTEMBI TECTHPOBAHUS, JUOO C WCIOJIH30BAHUEM BBIJAHHBIX
3aad Ha OymakHoM Hocutene. Bpems pemenms 3amau 30-60 muH. 3atem
OCYIIIECTBIISIETCS TMPOBEPKA PEIICHUs 3a7ad SK3aMEHATOPOM W BBICTABIISETCS




OIICHKA, COTJIACHO METOAWKH BBICTABJIICHHS OIICHKA TIpU  TPOBEICHUHU
IIPOMEKYTOYHOMN aTTEeCTAIIHH.

K xaxnoi mabopatopHoil paboTe MPEeaIOKEHBI MSATh BApUAHTOB IO IISTh
3QIaHUH, coAep KaIIuX OJMH TEOPETUUSCKUN BOIIPOC U HECKOJIBKO Ka4eCTBEHHBIX
3a/1a4 10 TeMe J1abopaTopHOI pabOTHl. 3a/1aHMs BBITOIHAIOTCS CTYJACHTOM JIOMA.
Ha 3aHsaTHH BeACTCS YCTHBIN OMPOC 110 PEIICHHBIM BapHaHTaM.

8 YYEBHO METOANYECKOE U UHO®OPMALIMOHHOE
OBECIHHEYEHUE JUCHUIIJIUHBI)
8.1 Ilepeyenb yueOHOIi JUTEpaTypbl, HEOOXOAUMOM /JIA OCBOEHHUSA
AUCHHUTLTHHBI

Cageanes U.B.
Kypc obmieit puzuku : B 5 kH.: Yueb. nocobue. Ku.1 : Mexanuka. - M. : Actpens: ACT,
2005. - 336 c. : mn . - ISBN 5-17-002963-2 : 131-00.

Cageanes U.B.
Kypc o6meit ¢pusuku : B 5 ku.: Yue6. mocobue. Ku.2 : DnekTpudecTBo 1 MarueTusm. - M.
: Actpens: ACT, 2005. - 336 c. : un . - ISBN 5-17-003760-0 : 131-00.

Cageabes U.B.

Kypc o6meit ¢pusuku : B 5 ku.: Yueb. mocodue. Ku. 3 : MonekymnsipHas pusuka u
tepmoanHamuka. - M. : Actpens: ACT, 2005. - 208 c. : wir . - ISBN 5-17-004585-9 : 131-
00.

Cageanes U.B.
Kypc obuieit puzuku : B 5 kH.: Yueb. nocobue. Ku.4 : Bonnbl. Ontuka. - M. : Actpens:
ACT, 2005. - 256 c. : nxn . - ISBN 5-17-004586-7 : 131-00.

Cageanesn U.B.

Kypc obmieit puzuku : B 5 xH.: Yueb. mocobue. Ku. 5 : KBanToBast ontrka. AToMHas
¢u3uka. Puznka TBepAOro Tena. GU3uKa aTOMHOTO sJIpa U 3JIEMEHTapHBIX YacTHIl. - M. :
Actpenb: ACT, 2005. - 368 c. - ISBN 5-17-004587-5 : 131-00.

Boabkenmreiin B.C.
CoOopnuk 3ama4 o obmiemy kypey ¢usuku. - CII6. : Kawxkusrit mup, 2005. - 328 c. - 151-
00.

Cageanes, U. B.

Kypc obmieit ¢pusuku : B 5 1./ CaBenweB U. B. - 7-e uza. - Canxr-IletepOypr : Jlans,
2022.

https://e.lanbook.com/book/187811

https://e.lanbook.com/book/189298

https://e.lanbook.com/book/187739

https://e.lanbook.com/book/187737

https://e.lanbook.com/book/210611

Tpopumona, T.U.
Kypc ¢uzuku : Yueb. mocobue. - 15-e uzn., crepeorun. - M. : Akanemus, 2007. - 560 c. -
ISBN 978-5-7695-4565-8 : 495-00.

PaGouyas Terpaab 115 1a00paTOPHBIX PA0OT MO0 MeXaHMKe, MOJIEKYJISAPHON (pU3UKe U
TepMOJAMHAMMKE /ISl CTYJCHTOB BCeX HANPaBJIeHUIl 04HOiI1 (POPMBI 00ydeHH s
[DnexTponnsiit pecypc] / ®I'BOY BO "Boponex. roc. Texs. yu-1", Kad. pusuku ; cocr. :
H. B. Marossix, A. I'. Mockanesnko, E. I1. Tarbsiuuna. - Boponex : Boponexckuii


https://e.lanbook.com/book/187811
https://e.lanbook.com/book/189298
https://e.lanbook.com/book/187739
https://e.lanbook.com/book/187737
https://e.lanbook.com/book/210611

roCyIapCTBEHHBIN TeXHUYECKH yHUBepcuTeT, 2018. - 52 ¢. : Tabun. : un. - bubauorp.: 5
Ha3B.

MeTtouka pemieHus 3a1a4d mo Gu3uke B TEXHHYECKOM By3e [ DneKTpoHHEIH pecypc] . U.1 :
Mexanuka. MosekymspHas pU3uKa 1 TEpPMOJIMHAMHKA. DJIEKTPOCTATHKA. - DIIEKTPOH.
TeKcToBbIC, Tpad. naH. ( 1,35 M6 ). - Boponex : ®I'EOY BO "Boponexckuit
roCyJIapCTBEHHBIN TexHUYeckui yauepcuret", 2016. - 1 daiin. - 30-00.

DoH/1 OLIEHOYHBIX cpeacTB Mo ¢puzuke. Mexanuka, MosiekyJasipHasi Gusnka u
TepMOAUHAMMKA [ DJIEKTPOHHBIN pecypc | : MeToaudeckue yKa3aHus Jis
CaMOCTOSITENIbHOM pabOThl U TECTUPOBAHUS 3HAHUI CTYJCHTOB BCEX TEXHUUYECKUX
HanpaBJIeHUH U criennanbHOCcTel 04HOH Popmbl 0O0yuenus / Kad. ¢pusuku; Coct.: A. T
Mockanenko, T. JI. Typaesa, E. II. Tatbsanuna, E. H. [lonamapeHko . - D1eKTpoH.
TEKCTOBBIC, Tpad. naH. (5, 27 MO). - Boponex : ®I'OY BIIO "Boponexckuit
roCyJIapCTBEHHBIN TeXHUYeckui yauepeuret”, 2014. - 1 ¢aiin. - 00-00.

®u3rKa MoIyIpOBOJIHUKOB [ DJIEKTPOHHBIN pecypc] : METOJUYECKHE YKa3aHUs K
BBITMIOJTHEHHIO JIAOOPATOPHBIX paboT mo auciuminie «Pusnka» i CTyIeHTOB
TEXHUYECKUX clierranbHocTel Beex popm ooyuenus / DI'BOY BO "Boponex. roc. TexH.
yH-T", Kad. pusuku; coct. : A.I'. Mockanenko, E.I1. Tatesinuna, T.JI. Typaesa, O.C.
Xabaposa, E.A. BosropskoBa, A.l. Jlon1os. - Boponex : Boponexckuit
roCy/apCTBEHHBIA TEXHUYECKUH YHUBEpCUTET, 2021. - DIIeKTpOH. TEKCTOBBIE U Tpad.
nanubie (996 Ko)

KBanroBas ¢u3uka [DeKTpOoHHBIN pecypc]| : METOANYECKNE YKa3aHUs K BBIIIOJTHEHUIO
1a00paTOPHBIX PaboT Mo AucHUIIMHE «Du3nKa» U1 CTYJeHTOB BCEX TEXHUUECKUX
cnenuanpHOCTEN Beex Gpopm obydenus / PI'BOY BO "Boponex. roc. rexs. yu-1", Kag.
¢busuku; coct. : A.I'. Mockanenko, E.I1. Taresanuna, T.JI. Typaesa, O.C. Xa6aposa. -
Bopounex : BopoHexckuii rocy1apcTBEHHbIH TEXHUUYECKUHN yHUBepcuTeT, 2021. -
DneKTpoH. TeKCToBbIE U rpad. nanusie (1,51 MO)

Snepuble peakiuu [ DIEKTPOHHBIN pecypc] : METOAMYECKHE YKa3aHUsl K TPAKTUIECKUM
3aHATHSIM 110 IUcHUIUIMHE «DU3uKa» s CTYAEHTOB BCEX TEXHUUYECKUX HAINIPABICHUN U
crienanbHOCcTeN ouHOM popmbl oOyuenus / ®I'BOY BO "Boponex. roc. TexH. yH-T",
Ka¢. ¢usuxky; coct. : A.B. byrakos, E.B. IlIsenioB. - Boponex : Boponexckuit
roCy/1apCTBEHHBIM TEXHUYECKUN YHUBEpCUTET, 2021. - DIIeKTPOH. TEKCTOBBIE U Tpad.
nanHbie (285 KO) : un. : tadun. - bubmuorp.: c. 27 (8 Ha3B.)

MexaHunka [ DIeKTpOHHBIM pecypc] : METOOUYECKHE YKa3aHUs K BBIIOJIHEHHIO
71a00paTOpHBIX padoT Mo AUCHUIIINHE «DU3UKa» IS CTYAEHTOB BCEX TEXHUUECKHUX
cneranbHocTel Becex Gpopm o0yuenusi / ®I'bOY BO "Boponex. roc. TexH. yH-T",
Kadenpa ¢uszuku; coct.: T.JI. Typaesa, A.I'. Mockanenko, E.Il. Tatessanna, H.B.
MaroBbIX. - BopoHex : BOpoHEKCKUI roCyJapCTBEHHBIM TEXHUYECKUN YHUBEPCUTET,
2021. - DnexTpoH. TeKcToBbIe U rpad. manubIe (832 KO)

MonekynsipHas GU3MKa U TEPMOJAUHAMUKA [ DJIEKTPOHHBINA pecypc] : METOAMYECKHE
yKa3aHUs K BBITOJIHEHUIO JTa00paTOPHBIX paboT o nqucuuiuivie «dOusukay 1
CTYZICHTOB BCEX TEXHUYECKHX crienuanbHocTeil Becex Gpopm oOyuenus / PI'bOY BO
"Boponex. roc. TexH. yH-T", Kad. aBToMaTu3upoBaHHBIX U BHIYUCIUTENbHBIX CUCTEM;
coct. : I'.B. Ilerpyxnosa, C.JI. [lonBansusiii; Kadenpa ¢pusuku; coct.: T.JI. Typaesa, A.T.
Mockanenko, E.I1. Tarestauna, T.B. JlyooBurkas, H.B. Marossix, O.U. Pemu3oza. -
Boponex : BopoHexxckuii rocy1apCcTBEHHBIN TEXHUUECKUHN YHUBEpcUTeT, 2021. -
DNEeKTPOH. TEKCTOBbIE U rpad. nanHbIe (824 KO)

Kosiebanus u BOJIHBI [ DIIEKTPOHHBIN pecypc] : yaeOHO-MeToanuecKoe mocooue /
®I'bOY BO "Boponex. roc. TexH. yH-T", kad. ¢pusuku. - Boponex : Boponexckuit



roCyIapCTBEHHbIN TeXHU4YecKuil yHuBepcuret, 2018. - 84 c. : un. - bubauorp.: 10 Ha3s. -
ISBN 978-5-7731-0670-8.

DNEKTPOMAarHUTHBIE KOJICOAHMSI M BOJTHBI [ DJIGKTPOHHBIN pecypc] : MeTOAHYECKre
YKa3aHUs K IPAKTUYECKUM 3aHATUAM IO aucuuiuinHe "dusnka" 1uist CTyJIeHTOB BCeX
TEXHUYECKUX HAMPABICHUH U CHIEIMAbHOCTEH 04HOM opmbl 00yuenus / PI'BOY BO
"Boponex. roc. Texs. yH-T", kad. ¢puszuku ; coct. : H. B. Aranurosa, A. B. Byrakos. -
Boponex : BopoHnexckuii rocy1apcTBEHHbINH TEXHUUYECKUN yHUBepcuTeT, 2020. -
DIIeKTpOH. TeKCTOBbIE U rpad. ganHbie (850 KO) : wi. : Tabi. - bubmauorp.: 8 Ha3B

MeToanueckue yKa3aHusl K NPAKTUYECKUM 3aHATHAM 10 TeMe " JiekTpocTaTuka'
AUCHUIIMHBI "@Pu3uKa" 171 CTYAeHTOB BCeX TEXHUYECKMX HANIPABJIEHUI U
crenuaJbHOCTel 0uHOi GopMbl 00ydeHus [DnekTpoHHbIH pecype]| / PI'BOY BO
"Boponex. roc. Texs. yH-T", kad. ¢pusuku ; coct. : H. B. AranuTosa, A. B. byrakos. -
Boponex : BopoHexxckuil rocy1apCTBEHHBIN TEXHUYECKUN yHUBEpcUTeET, 2018. - 49 c. :
w1 - bubnmmorp.: 5 Ha3s.

MeTtoauyeckue yKa3aHusl K TeOPeTHYECKUM M MPAKTHYECKUM MaTepHAJIaM 110 TeMe
"UnTepdepenuus ceera’ 1A CTYAEHTOB BCeX TEXHMYECKMX HANPABJIEHUH U
crenuaabHocTell 04HOM popmbl 00yuenust [InexTpounslii pecypc] / @I'BOY BO
"Boponex. roc. Texs. yH-T", kad. ¢pusuku ; coct. : H. B. AranutoBa, A. B. byraxos. -
Boponex : BopoHexxckuil rocy1apCTBEHHBIN TEXHUYECKUN yHUBEpcUTeT, 2018. - 49 c. :
wi. - bubnmuorp.: ¢. 8 Ha3B.

Metoanueckue ykazaHus no ¢pusmnke K teme "'MexaHn4yecKue KoJe0aHUsS U yIpyrue
BOJIHBI" [IJISl CTYJIEHTOB BCeX TEXHUYECKUX HANPABJEHUN M CTIeNMATBLHOCTE 0UHOM
(¢opMmbI 00yueHnus [DieKkTpoHHBIN pecypc| / BopoHexk. roc. TeXH. yH-T, Kad. QUMK
coct. : H. B. AranuroBa, A. B. byrakos, E. B. llIsen1oB. - Boponex : Boponexckuii
rocy/1apCTBEHHBIN TeXHUYecKuil yHuBepcutet, 2017 (Boponex : Otaen onepaTuBHON
nonurpaduu u3a-Ba yued. mut. u yueb.-meton. nocoduit BI'TY, 2017). - 35 c.

®u3znka [DIeKTPOHHBIN pecypc] : METOJUYECKHE YKa3aHUsI K BBIITOJIHEHUIO
J1a0opaTOpHBIX paboT 1o pazaenam «MexaHHUuecKkue KojaeOaHus»,
«MonekynspHasQu3uka U TEpPMOJIUHAMUKA», « DIEKTPOJUHAMUKA» JIJISl CTYACHTOB
CTPOMTENBHBIX crienuanbHocTell Becex popm oOyuenus / Coct.: T.JI. Typaesa,
A.I''Mockaneunko, E.Il. Tatesiauna, T.B. lyoosuukas, /1.}O. 3onotorpy6os - PI'BOY
BO "Boponex. roc. Texs. yu-1", Kag. ®uzuku. - Boponex : Boponexckuit
roCy/apCTBEHHBI TEXHUYECKUHN YHUBEpPCUTET, 2021. - DIIeKTPOH. TEKCTOBBIE U Tpad.
nanneie (1,37 MO).

®dusnka [DIEKTPOHHBIN pecypc]: METOJMUECKUE YKa3aHUs K BBITOJHEHHUIO Ja00paTOPHBIX
paboT no pazzaeny «MexaHuKa» IJs CTYJEHTOB CTPOUTENBHBIX CIEUAIBHOCTEH BCEX
dbopm obyuenus / Coct.: T.JI. TypaeBa, A.I'.Mockanenxo, E.Il. Tatesinuna, T.B.
Hy6osunkas, J1.}0. 3omotoTpy6os - DT'EOY BO "Boponex. roc. TexH. yH-T", Kad.
®usznku.- Boponex : Boponexxckuil rocyjapcTBEHHBIN TEXHUUECKUN yHUBEpCUTET, 2021.
- DneKkTpoH. TeKkcToBble U rpad. Janusie (1,40 MO).

ITocTosIHHBII 3/1eKTPUYECKHH TOK [DJIEKTPOHHBIN pecypc] : METOINYECKUE YKa3aHUS K
MIPAaKTUYECKUM 3aHATHAM 10 AUCHUIUIMHE "Pr3uka" 115 CTyIeHTOB BCEX TEXHUYECKUX
HarpaBJIeHUH U crennaibHocTel ouHol Gopmbl 00yuenus / PI'BOY BO "Boponex. roc.
TexH. yH-T", kad. ¢usuku ; coct. : H. B. Aranurosa, A. B. byrakos. - Boponex :
BopoHnexckuii rocy1apcTBEHHbIN TEXHUYECKUI yHUBepcureT, 2018. - 52 c. : ui. -
bubnuorp.: 5 Ha3B.

MarneTu3m [ DJIEKTPOHHBIN PECYpPC] : METOAMYECKHE YKa3aHUA K TPAKTUYECKUM
3aHATHSIM 110 aucuuIuiHe "dusuka" 11 CTyI€HTOB BCEX TEXHUUYECKUX HAIIPaBICHUN U
crienanbHOCTeR ouHOM opmbl oOyuernus / DI'BOY BO "Boponex. roc. TexH. yH-T",



kad. pusuky ; coct. : H. B. AranuroBa, A. B. Byrakos. - Boponex : Boponexckuii
rOCYJIapCTBEHHBIN TeXHUUECKH yHuBepcuret, 2019. - 43 c. : gept. - bubmmorp.: c. 42 (5
Ha3B.).

8.2 IlepeueHb MH(POPMANMOHHBIX TEXHOJOTHH, HMCIOJb3yeMbIX HNPH
OCYLIEeCTBJICHMH O00pPa30BaTEeJIbHOI0 MNpoLecca N0 AUCHHUILIMHE, BKJIIOYasi
nepeYyeHb  JIMIEH3HOHHOTO IMPOrPaMMHOI0  olecnmevyeHHusi, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKANUOHHOU ceTH «AHTEepHET», COBPEeMEHHbIX

npodeccHnoHANBHBIX 023 JAHHBIX M HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
DJleKTpoHHas1 MH(opmanuoHHasi o0pa3oBarenbHas cpexa BI'TY, koa nocryna:
https://education.cchgeu.ru/
KomnbrorepHbie npakTuyeckue padoThl:

— ABromaru3upoBaHHas 00paboTKa pe3yabTaToOB H3MEPEHHI B JTa0OPaTOPUU MEXAHUKH

Hudpakius MUKpOYaCTHIl HA IETH

— MHccnenoBanune QJICKTPOCTATUUCCKOI'O IMOJIA TOUCHHBIX 3aps/10B

[TpoxoskaeHre MUKPOYaCTHI] CKBO3b MOTEHIMAILHBIN Oapbep
Pacuer nmapameTpoB 1BUKEHUS Tela, OPOLIEHHOTO O/ YTJIOM K TOPU30HTY

Pacuer mapameTpoB 3aTyxaromux KoieOaHui

Pacyer mapameTpoB BBIHYKIEHHBIX KOJIEOAHHI 110 pe30HAHCHON KPUBOIA

Pacuer mapamerpos nukia KapHo

HccnenoBanue pEIaKCaAlIMOHHBIX SIBJICHHUI IIpH 3apAAc U paspiaAac KOHACHCATOpA

MyJsbTHMeIMiHbIE BUACO(PArMEHThI:

WnTepdepennus creta

Jlucniepcus cBeTa

Paccesnue cBera

[Tonsipu3zanus cBeTa npu OTpaxeHUU
[Tonsipu3zanus cBeTa npu paccessHuu
Bpaienue niaockocTy noaspu3aiuu
K.D. llmonkoBckuit

Maket BOJIHBI

Pe3onanc B TpyoOe

Crosiune BOJIH

3axon Kupxroga

Muumoe n3o0paxeHue

3akoH Penes

Uckpunenne nyya Bomu3u ComHIla
OO6pa3zoBanue paayru

XoJ 1y4a o MoBEpXHOCTHU pazjena
CxopocTsb cBeTa

Lennas peakuus

DeMeHTapHbIE YaCTULIBI

ATtom

ATOMHBII B3pbIB

Bo30yxnenue atoma
BriHyX)aeHHOE H3TyyeHue
CrnoHTaHHOE M3JIyYE€HHE aTOMa
['ma3

JlaBneHue cBeta

Muddysus

PentrenoBckoe H3JIYYCHUC DJICKTPOHOB

JlaBlieHHE cBeTa
Hudpakius cera

JIBOIHOE JTy4YenpenoMiIeHue
PaccesHue nonsipu30BaHHOIO CBETA
MaremaTnueckue MassTHUKH
Bopsnoit Hacoc

DIIEeKTPOIN3

3anyck kopabis «BocTtok 1»
MKC

«MHUP»

JleonoB B kocmoce IITATJI
Kpsbuio camonera
HesecomocTh

PakeTtHas ycraHoBka
PakeTHbIi 325

Camoner CY-27

Beproner MU-28

Tank

TaHK ¢ rUpocKONIOM
Pe3onanc B MEXaHHYECKHUX CHCTEMAaxX
OmnsiTel Pezepdopna
Onsitel CTONIETOBA

OmeiTe! JIeOeneBa
Pacnpenenenue bonsiimana
Pacnpenenenne Makcgeiuia
JlnaMarHeTuku
ITapamarueTuku

Kunkue KpucTamibl




JlazepHslil AUCK — CBeTOBOJ

ConneuHoe 3aTMEHNE — ConHeyHas KOpoHa
TypOopeakTHUBHBIN ABUTATEIH — CosHeuHbIH BeTep
UYepnoOsuibekas ADC — ®dazoBas CKOPOCTh
DneKTporeHepaTop — TlonynpoBoJHUKH DIEKTPOMOTOP

MyabTUMeIMHbIE JJeKIIMOHHbIE IEMOHCTPALIUN:

OTtHOcuTenbHOCTh ABMKEHUS. [lepeMerienne u ckopocTb. CKOPOCTh U YCKOPEHHE.
PaBHOyCKOpeHHOE BHKEHUE Tena. [{BIKeHHe Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY
HNmnynsc Tena. Ynpyrue u Heynpyrue coynapenus. CoynapeHust ynpyrux mapos.
PeakTuBHOE 1BUXKEHUE

["apmonmnueckue konedanus. Konebanus rpysa Ha npyxxuHe. MaremMaTHyecKUi MasiTHUK.
[IpeBpaieHus sHEPrUn Ipu Kosiebanusx. BoHyXIeHHbIE KOIeOaHHs

[TpononpHbIe U TIONIEpEUHbIE BOIHBI. HOpManibHbIE MO/IBI CTPYHBI

Kunerndeckas Mojienb uaeanbHoro raza. Juddysus razo. Paciipenencane Makcperia
N3oTepmbl peasibHOrO rasza. Mcnapenue u KOHJeHcaus

Tepmoaunamuyeckue ksl [Hukn Kapro

OHTponus U Ga3oBble EPEX0/bl. ArperaTHble COCTOSHUS

B3aumMoneiicTBre TOUEUHBIX 3apsAA0B. DJIEKTPUUECKOE T10JI€ TOUCUHBIX 3apsAa0B. JBuxkeHue
3apsja B 3JEKTPUUECKOM I10JIe

Pamka ¢ TokoM B MarHUTHOM 1oJie. MarHUTHOE 10JI€ KPyrOBOTI'O BUTKA C TOKOM. MarHuTHO{
1oJIe MPSIMOro TOKa. MarHuTHoOE 1oJjie COJICHOU1a

JIBI>keHue 3apsa B MAarHUTHOM IoJie. Macc-ClieKTpoMeTp

OnextpoMaruuTHast uHAyKIus. OnbiTel @apazes. ['eHepaTop nepeMeHHOro Toka
Co6oxnbie konebanus B RLC kontype. Breinyxnennsie konedanus B RLC koHType
Konbua Hetotona. Marepdpepenninonnslii onbiT FOHra

Hudpaxus ceera. 3oubl @penens. JudpakiunoHHbIN Opeen pa3peieHus
JudpaxknuoHHas peierka

[Tonspuzanus ceeta. 3akoH Matoca

dotoadppext. KomntoHoBckoe paccessHue. M3imyuenne abcoaroTHO YEPHOTO Tena
BosHoBble cBoiicTBa yacTull. [{udpakius 3JeKTpoOHOB

[Toctynarsl bopa. KBanTOBaHME 371€KTPOHHBIX OPOUT. ATOM BOJIOpOJIa

SAnepuele npeBpanieHus. SAnepHelii peaktop. CUHTE3 renus. JHEPrUs CBS3H SIEP
MonenupoBanue 3¢ dexrta Xomta. MoaenrpoBaHue Nepexo10B JIEKTPOHOB B
MOJIYIPOBOJIHUKAX

IMporpaMmMHoOe oGecnieueHne KOMIBbIOTEPOB [IJIsl CAMOCTONITEILHON 1 Ay IUTOPHOM
padoThI:

OneparrionHbie cuctembl cemerictea MS Windows;

[Taker mporpamm cemeiictea MS Office;

[Taker opucubix nporpamm Open Office;

[Tporpamma npocmoTpa daiinos Djview;

[Iporpamma npocmoTpa daiino popmara pdf Acrobat Reader;

Wurepuer-6paysepst Mozilla Firefox, Google Chrome

Hcnosib3yemble 3JIEKTPOHHbIE OUOJIMOTEYHbIE CHCTEMBI:

Monyie kauroodecnedenHoctn AUBC « MAPK SQLy, ko gocryma:
http://bibl.cchgeu.ru/provision/struct/;

YHuBepcuteTckas 6ubimoTeka oHyaiiH, Kox gocryna: http://biblioclub.ru/;

3BbC UznarensctBa «JIAHDY, kox noctyna http://e.lanbook.com/;

3BC IPRbooks, kox nocryna: http://www.iprbookshop.ru;

Hay4Has dekTpoHHas onbimmoteka eELIBRARY.RU, kon mocryma: http://elibrary.ru/

NHpopmManoHHBIe CIPABOYHbIEC CHCTEMBbI:



http://bibl.cchgeu.ru/provision/struct/
http://biblioclub.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/

— nopran desepaTbHbIX FOCYAapPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB BBICILIETO
obpasoBanwusi, koz qoctyna http://fgosvo.ru;

— OTKpBITHIN oOpa3oBareibHbiii pecypc HUSY MU®U, kox nocryna http://online.mephi.ru/;

— OTKpBITOE 00pa3oBaHue, Koj Aoctyna: https://openedu.ru/;

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA JIA
OCYHECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOIECCA

9.1. Cneunaju3npoBaHHbIEe JIEKIIUOHHbIE AYAUTOPHHU

Aynuropuu, OCHaIlIEHHBIE 000PYA0BaHUEM TSI JICKITHOHHBIX JIEMOHCTPAITHIA
U TIPOEKTOPOM, CTAllMOHAPHBIM SKpaHOM (y4eOHBIH KOPITYC, PACIIOJIOKECHHBIN 110
aapecy: MockoBckuii ip., 179).

9.2. YueOHble J1a00paTOpNH, OCHAIIIEHHbIE HEOOXOUMBIM 000PY10BAHUEM:
= JlaGoparopus “MexaHMKH U MOJICKYJIAPHOU (PU3UKH”, ay]l.
320 (yueOHbI! KOPITyC, pacloJIOKEHHBIN 10 aJpecy:
MockoBckuii ip., 14):
— OaJUTMCTUYECKUI MasiTHUK ¢ HAOOpOM TIyJIb;
— MamuHa ATBY/a;
— YCTaHOBKA JJIsl ONIPEACIICHUS] YIIPYTUX XapaKTEPUCTUK MaTEPUATIOB,;
— YCTaHOBKA JJI UCCIICIOBAHUE JABUKEHUS TEII B )KUJIKOCTSIX;
— TpUudUIAPHBINA MOJBEC C HAOOPOM JTMCKOB;
— MasaTHUK MakcBeJa;
— THUPOCKOII;
— (Qusnueckuil U ynpyruii MasiTHUKH;
— 3BYKOBBIE T€HEPATOPHI;
— CTEHJIbI IJIs1 BBITIOJIHEHUSI JTAOOPATOPHOTO MTPAKTUKYMa 110 MOJIEKYJISIPHOM
bu3NKe U TEPMOJUHAMUKE;
— chnenualu3upoBaHHAs MeOelb, KJIacCHas JOCKa
= JlaGoparopus “JjeKTPOMATHETU3MA U BOJIHOBOM
onTukn”, aya. 326 (yueOHbI KOpITyC, paClOJIOKEHHBIN 110
aapecy: MockoBckuit mip., 14):
— CTEH] JUTsl U3MEPEHUS TOKA 3apsIKU/pa3psIKi KOHICHCATOPA;
— wmoctuk Coty;
— CTEHJbI IJI UCCIICIOBAHUS TTapaMETPOB MPOCTEUIITUX IEKTPUUECKHUX
Lenemu;
— MAarHeTpoH;
— COJICHOHM[;
— Ha0Op KaTyIIeK UHIYKTUBHOCTH;
— ocmuiorpad;
— CTEHJIbI IJIs1 UCCIIEI0OBAHMSI DJIEKTPOMATHUTHBIX KOJICOAHU;
— ycTaHOBKa Iy Habmoaenust koserr HproToHa;
— HCTOYHUKHU CBETa, HA0Op MU(MPAKIMOHHBIX PEIIETOK, ONTUYECKAsk CKaMbs,
MOJISIPU3ATOPBI;


http://fgosvo.ru/
http://online.mephi.ru/
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— CHeuualM3upoBaHHas MeOelb, KIacCHas JOCKa
= JlaGopaTopus “@uU3MKH TBEPAOIro TeJa U AaTOMHAs

$uzukn”, aya. 319 (yaeGHBIN KOPITYC, paCIIONIOKEHHBIN 110
anpecy: MockoBckuii mip., 14):

— ONTHUYECKUI TUPOMETP;

— CTEHJIbI IJIs1 MCCJICI0BAHMs BHYTPEHHETO U BHEMHETo GoTodddekTa;

— CIIEKTPOMETP;

— CTEHJbI 111 UCCIIEOBAHUS MPOBOIMMOCTH B TTOJTYPOBOJHUKAX;

— CTEHJbI 111 UCCIIEOBAHUS SBJICHUS PaJUOAKTUBHOCTH;

— CcHeuuaiM3upoBaHHas MeOelb, KIaccHas JOCKa.

9.3. IucruieHbIH KJIacc
JlucrieHbIN KJ1acc, OCHAIICHHBIM KOMIIBIOTEPAMU C HEOOXOIUMbIM
IIpOrpaMMHBIM obOecrieueHueM ay. 324, 322 (yueOHbIi KopITyc,
PACIIOJIOKEHHBIN 110 aapecy: MOoCKOBCKUM mp., 14).

9.4. AyauTopuu 1Jisl NPOBeIeHUs] MPAKTUYECKUX 3aHATHH (Y4eOHBIN KOpIyC,
pacIonaoKeHHbIN 1o ajxpecy: MockoBckuii mp., 179).

9.5. IlomenieHus 1JIs1 CAMOCTOSATEIbHOI Pad0ThI CTY1€HTOB:
— ayn. 324 (y4eOHbIi KOpITyC, pacoyIOKeHHBIN 1Mo aapecy: MOCKOBCKUH TIp.,
14);
— OubnuoTeuHbIl 3ai (y4eOHbIN KOPITYC, PACIOJIOKEHHBIN 10 aJpecy:
MockoBckuii rip., 14, 1 aTax);
— YWTaJbHBIN 321 (y4eOHBII KOPITYC, pACIIOI0KEHHBIHN 10 aapecy:
MockoBckuii ip., 14, ayn 203).

9.6. IlomemeHus 1yt XpaHeHHUs U 00CIyKMBaHHUsI 00opynoBanus: ay. 316
(yueOHbIl KOpIyC, pacloJIOKEHHBIN 0 aapecy: MOCKOBCKuUl mp., 14).

10. METOAUMYECKUE YKA3AHUA AJI51 OBYYAROLIUXCS IO
OCBOEHUIO JUCHUIIJIMHBI (MOAY JIsI)

[To muctumuimae « PU3HMKaY YUTAIOTCS JICKITUH, TPOBOASTCS TPAKTUUCCKUC
3aHITHS U JIa0OpaTOpHBIE PAOOTHI.

OcCHOBOIl W3y4eHUS JUCIUIUIMHBI SBJISIOTCS JIGKIMH, HA KOTOPBIX
u3NaraloTcs Hanbosee CymeCTBeHHbIC U TPYIHBIE BOIIPOCHI, & TAK)KE BOMPOCHI, HE
HaIeIIINe OTPAKEHUS B YIYCOHOU JTUTEpaType.

[IpakTuueckne 3aHATHS HANpPABJICHBl Ha MPUOOpPETEHHWE MPAKTUYECKUX
HABBIKOB PEIICHUS 3aJad. 3aHSATHS MPOBOAITCS MYTEM PEIICHUS KOHKPETHBIX
NpPUMEPOB 3a7a4 B ayauTopud. PaccmaTpuBaioTCs OCHOBHBIC THIBI 33Jad U
METOJIUKU UX PEIICHUH.

JlaGopaTtopHble pabOThl HAMpaBJICHBl HA TNPUOOPETEHHUE HABBHIKOB
NpOBEJCHUS (PU3NIECKOTO OKCIEPUMEHTa, OOpabOTKH pe3yibTaToB, OILEHKU



HOTPEITHOCTH H3MepeHuil. Ha 3aHATHsIX 1a00paTopHOrO NpaKkTUKyMa WAET
NPaKTUYECKH WHAWBUIyalbHas paboTa ¢ KaXIbIM CTyAeHTOM. CTYICHTHI
NOJMYYar0T OKCIEPUMEHTAIBHBIC TOATBEPKICHHUS H3Y4aeMbIX (U3NIECKUX
3ak0HOB. OOCYXIArOTCsS M aHAIM3HUPYIOTCS IOJNyYeHHBIE DPE3yNbTaThl. B psge
CITly4aeB TPOBOJSATCS HCCICHIOBAHHUS (PH3MUECKUX SIBICHUH C HCIIOJIb30BAaHHEM
KOMITBIOTEPHOTO MOJCTUpOBaHMs. [lepen BBIMOIHEHHEM pPa0OThI TPOBEPSETCS
TOTOBHOCTb CTyJE€HTa K €€ BBINOJHEHHIO, a TMocie OQOpMIICHHUS pabOThI
IPOBOJIUTCS €€ 3aIUTa.

Bornbiioe 3HaUeHNE N0 3aKPETUICHUIO M COBEPIICHCTBOBAHHIO 3HAHHI UMEET
caMocTosTeNbHAas ~ pabota  cTyAeHToB. MHdopmamuio 0 Bcex  BHAAX
CaMOCTOSITEIbHON pabOThI CTYJCHTHI MOYyYaIOT HA 3aHATHUSIX.

KoHTpomns ycBoeHHs MaTepualia JUCIUTUIMHBI OCYIIECTBIISIETCS C TIOMOIIBIO
TECTOB, YCTHOM Oece/ibl U UTOrOBOTO TECTa Ha dK3aMEHE.

OcBoeHHE JWCHUIUIMHBI OIEHWBACTCS BO BpEeMs IMPOMEKYTOUYHOU
aTTeCTAIlHH.

Buy yaeOHBIX 3aHATHH JlesTeIbHOCTh CTYJICHTA

Jlexuust Hanucanue ~ KOHCIEKTa  JIEKLMH: Kparko, CXEMaTU4HoO,
MOCTIeIOBATEIbHO (DUKCHPOBATH OCHOBHBIC IOJIOKEHHSI, BBIBOJBI,
(bopMyIMpPOBKH, 0000IEHHS; TOMeYaTh Ba)KHbIE MBICIIH, BBIICIAThH
KJIFOYEBBIE CJIOBA, TEpMHUHBI. IIpoBepka TEPMUHOB, IOHATHU C
[OMOILBI0  SHUUKJIONEIUH,  clIoBapeil,  CIPaBOYHUKOB  C
BBITIUCHIBAHUEM TOJIKOBAaHUM B TeTpagab. OO0O3HAUEHHE BOMPOCOB,
TEPMHMHOB, MaTepHaja, KOTOPBIE BBI3BIBAIOT TPYIHOCTH, IOMCK
OTBETOB B PEKOMEHJIyeMOM nuTeparype. Eciau camocTosATENnbHO He
ynaetcs pazoOparbcsi B Marepuase, HeoOX0AuMO c(hOopMyIHpPOBATh
BOIIPOC U 33JaTh MPENOJaBATENI0 Ha JIEKIIMH WM HAa MPaKTUYECKOM

3aHATUU.
[IpakTueckoe KoHcnekTupoBaHue peKkOMEHIyeMbIX HCTOYHUKOB. Pabora ¢
3aHATHE KOHCIIEKTOM  JIEKLIMM, TOArOTOBKAa OTBETOB K KOHTPOJIbHBIM
BOIIPOCaM, IIPOCMOTP PEKOMEH1yeMOM JIUTEPaTypHI.

[IpocnymmBanue ayamo- W BHUACO3ANKCEH 10 3aJaHHON TEME,
BBINIOJTHEHUE pacyeTHO-rpapUuecKux 3aJaHuil, pelieHue 3ajad Io
JITOPUTMY.

JlaGopatopnast pabotra |JlabopatopHble paOOTBI  MO3BOJISIIOT  HAYYUTHCS  MPUMEHATH
TEOPETUYECKHE 3HAHUS, IMOTYYCHHbIE Ha JIGKIIMH TMPU PEIICHUN
KOHKPETHBIX 3ajad. UYToObl Hawmboyiee palHOHAIBHO H IOJHO
WCIOJIb30BaTh BCE BO3MOXKHOCTH JTAOOPATOPHBIX ISl MOATOTOBKHU K
HUM HEOOXOTUMO: CIIeyeT Pa300paTh JIEKIIHIO IT0 COOTBETCTBYIOMICH
TEME, O3HAKOMHTCS C COOTBETCTBYIOIIMM pa3JelioM YyueOHHKa,
npopaboTaTh AOMOJHUTENIBHYIO JUTEPATypy U UCTOYHHKH, PEIIUTh
3aJ1a4¥ ¥ BHITIOJHUTH JIPYTHE MUCbMEHHBIE 3a/1aHN.

CamocrosrenbHas pabora |CamocTosiTenbHas padoTa CTYJEHTOB CIIOCOOCTBYET TIyOOKOMY
YCBOGHHUS  y4eOHOTO  Marepwaja W  Pa3BUTHIO  HAaBBIKOB
camooOpa3zoBanus. CamocTosiTenbHas — paboTa  mIpeArosaraer
CIIETYFOIIIE COCTABIISIOIIIHE:

- pabora ¢  TekcramMH: Yy4yeOHMKaMM,  CIIPAaBOYHHKAMH,
JONOJHUTEIBHON JIMTEPaTypoi, a Takke MpopaboTKa KOHCIEKTOB
JIEKITNH;




- BBIIIOJIHEHUE JOMAIIHUX 3aJJaHUN U PACUETOB;

- paboTa HaJl TeMaMU JUIsl CAMOCTOATEIBHOTO U3Y4EHUS;

- yudactue B paboTe CTYACHYECKMX Hay4YHBIX KOH(EpPEHIIHIA,
OJIMMIIMAL;

- IIOJrOTOBKA K IPOMEKYTOUYHON aTTECTALUU.

IToaroroBka k
IIPOMEKYTOYHOU
aTTecTaluu

I'otoBuThCH K IIPOMEKYTOUHOU aTTECTALUU clenyer
CUCTCMATUYCCKHU, B TCUCHUC BCCro CCMCCTpaA. NuTencuBHas
IIOArOTOBKA IOJKHA Ha4aThCs HE IIO3AHEE, YEM 33 MECSILI-II0ITOPA 10
MIPOMEKYTOYHOM  arrecrauuu. JlaHHBIE IIepes  DK3aMEHOM,
9K3aMEHOM, 3K3aMEHOM Tpu J1HA 3P (HEeKTUBHEE BCEro UCIOIb30BaTh
JUIsl IOBTOPEHUS ¥ CUCTEMAaTHU3allui MaTepraIa.




