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[Iporpamma cocraBieHa B cootBercTBuu ¢ TpedoBanusmu PI'OC BO mo
cnenuanbHocTh 23.05.01 «HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEJCTBAY.

Astop(b1) JlemaeB Anekcannap HukonaeBuy, kKaHAMAAT TEXHUYECKUX HAYK,
CTApIINK NPENOIABATENb KaDEAPBI DNEKTPUIECKUX CUCTEM, (DU3UKU U MATEMATHUKH.
( (vrkazamv @HUO. yuenylo cmenenv, yuenoe 36anue uiu OOIAICHOCMb)

[Iporpamma omoOpena Ha 3aceqaHuu Kadeapbl AIEKTPUUYECKUX CUCTeM, QU3HKU U
MaremaTuku (mpotokona Ne 10 ot 18.05.2019r.).

(VKazamov HAUMEHOBaHUe Kagpeopsi)



1. IlepeyeHb NJIAaHUPYEMBIX Pe3yJbTATOB O00y4YeHHsl, COOTHECEHHBIX C
IUVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOeHHsI 00pa3oBaTejibHON nporpammsl (Lean

ocBOcHUA I[I/ICI_[I/IHJII/IHLI)

1.1. ensamu oCBOCHMS AUCIHUILIMHBI « DU3UKaY SIBISFOTCS:

HNMmeTh npeacraBjieHue:

— 0 yHJIaMEHTAJILHOM CIMHCTBE €CTCCTBEHHBIX HAYK;

— 0 IUCKPETHOCTHU ¥ HEMPEPHIBHOCTH B MIPUPOJIC;

— O COOTHOIIICHWH TOpsJKa W Oecrmopsaka B MPUPOJE, YIOPSIIOYCHHOCTH
CTpOEeHUsI 00BEKTOB, MEPEX0/IaX B HEYMOPSAAOUYECHHOE COCTOSTHUE U HA000POT;

— 0 TMHAMHYECKHUX U CTATUCTUIECKUX 3aKOHOMEPHOCTSX B MIPUPOJIE;

— 0 BEPOSATHOCTH KaK O0BEKTUBHON XapaKTEPUCTHKE MIPUPOIHBIX CUCTEM;

— O MIPUHIIAIIAX CUMMETPHUU U 3aKOHAX COXPaHCHUS;

— 0 BceneHHoii B 11e10M Kak (PU3MYECKOM 0OBEKTE U €€ IBOJIIOIUY;

— O HOBEUIINX OTKPBITHSIX €CTECTBO3HAHUS, TIEPCIICKTUBAX UX HCIIOJIH30BAHUS
JUTSI IOCTPOCHMSI TEXHUYECKUX YCTPOMCTB.

1.2. KomneTteHumn obyuatolerocs, popmmpyembie B pesyibTaTe 0OCBOEHWA AUCLMMINHDI

B pe3ynbrare u3ydeHus y4eOHON JUCHUILUIMHBI 00y4YaroInecs JOIKHbIL:

=
= E Coneprxanue
§ 5 KOMIIETEHIIAN
E (MM ee qacTH) 3HaTh YMetb BianeTts
g
TIK-2 CnocoOHOCTE OCHOBHBIE OHATHS, Hcnons3oBath Metomamu
MIPOBOIUTH (hm3udeckue sIBICHMS, OCHOBHBIE TIPHEMBI JKCTIEpUMEHTATHHOTO
TEOPETHUUECKUE U OCHOBHBIE 3aKOHBI H 00paboTKH HCCIIEIOBAHMNS B
JKCIIEPUMEHTAIILHBIC MOJICITH MEXaHHKH, IKCIEPUMEHTAITLHBIX ¢dusnke
Hay4YHbIC AIEKTPUYECTBA JIAHHEBIX; (mmaHupoBaHwMe,
HCCJIEIOBAHUS 10 MarHeTH3Ma, pelaTh THUIIOBbIC ITOCTAHOBKA U
MOKCKY U MPOBEPKE KOJIeOaHMI U BOJIH, 3a/1a4H 110 OCHOBHBIM o0OpaboTka
HOBBIX HIEH KBaHTOBOW (DPM3HKH, paszaenam QHU3UKY; JKCIIEPUMEHTA);
COBEpIIICHCTBOBAHHS CTATHCTHYECKOMH OOBSICHUTH OCHOBHEIC HCIIOJIL30BaHUS
Ha3eMHBIX ¢busuku u HaOII0gaeMbIe OCHOBHBIX
TPaHCIIOPTHO- TEPMOJAUHAMUKH; MIPUPOJIHBIE U 001mepU3NIECKUX
TEXHOJIOTHYCCKHX TPAaHUIIBI UX TEXHOTCHHBIC SBJICHUS | 3aKOHOB W IIPHHIIMIIOB
CpENCTB, UX TIPUMEHUMOCTH, 1 3G HEKTHI ¢ TTO3UITHI B BaXKHEHIITHUX
TEXHOJIOTHYECKOTO | MPUMECHEHUE 3aKOHOB B (hyHIaMEHTATLHBIX MPaKTHYECKUX
o0opynoBaHUS U BaOKHCHIITHX (hmznyeckux TIPUIIOKCHHUSIX;
CO3JaHHs MIPaKTHYECKUX B3aHMOIEHCTBHIA; MIPUMEHEHHUS] OCHOBHBIX
KOMIIJIEKCOB Ha MX MIPHJIOKCHUSIX; yKa3aTh, KaKUe 3aKOHbI METOJI0B (pU3HKO-
baze OCHOBHBIE (PU3UYECKUE OMHCBIBAIOT TAHHOE MaTeMaTUYECKOTrO
BEIIMYMHBI U sBIeHUe WK 3P eKT; aHanm3a JJIsl pereHus
¢dusnyeckue HCTOJIKOBBIBATh CMBICJI | €CTECTBEHHOHAYYHBIX
KOHCTAHTBI, UX (pM3UYECKUX BEITHYUH 3a1ad4;
oTIpe/ieJIeHne, CMBICIT, Y TIOHSATHIA; MIPaBUIIEHON
CIOCOOBI M SAVHMIIBI | 3alHCHIBATH YPaBHEHUS SKCIUTyaTaluu
WX U3MEpEHUS; IUIs1 PU3HYECKUX OCHOBHBIX MPHOOPOB U
(dhyHIIaMeHTaTbHBIC BEIINYHH B CHCTEME o0opymoBaHus

3




B pesynbTare uzydeHus ya4eOHOM TUCIUTIIMHBI 00YYarOIIHECs TOJIKHBI:

5
=
o E Conepxanue
C B KOMIIETCHIIUHN
< o
= (unu ee yacTH) 3HaTh YMern Bnanersb
S
N
CH;

pabotath ¢ mpudopamu
1 000pyIOBaHHEM
COBpPEMEHHOM
bu3maeckon
nabopatopun;
WCIIOJIb30BaTh
Pa3IN4YHbIC METOAUKHU

busnIecKkux
(u3nUecKue OMbITH U U3MEpPEHUH U .
COBpPEMEHHOH
WX POJIb B Pa3BUTHUHU 00paboTku N
¢duznueckont
HaYKU; IKCIIEPUMEHTAIILHBIX
JabopaTopuu;
Ha3HAuCHHE U JAHHBIX;
o UCIIOJIb30BaHHUS
NPUHIMIIEL IEHCTBUSL | WCIIOJIB30BaTh METOIBI
M METO/I0B (PU3HYECKOTO
Ba)KHEUIIINX aJIeKBaTHOTO
MOJETUPOBAHUS Ha
¢uznueckux ¢uzuuecKoro u
MpaKTUKE.
npudopoB. MaTeMaTHYeCKOro

MOJEINPOBAHUS, a
TaKXe IPUMEHSTh
MeToAbl (PU3nKo-
MaTeMaTHIeCKOro
aHaJm3a K penieHuIo
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX
Y TEXHHYECKUX
npobaem

2. Mecto nucuuninubl B ctpykrype OITOII

Hucrmmumaa «Pusnkay peanusyeTcs B pamkax 0a30BOM 4acTH y4eOHOTO
TUIaHa 00YYarOIIKXCsl OYHOU U 3a04HOM (hopM 00yueHus no cneruanbaoct 23.05.01
«HazeMHbIe TPaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBAY.

JucuuminzHa “@u3nka” 0azupyercs Ha CUCTEME MPOYHO BOLIEAIIMX B HAYKy
3aKOHOB M TIOJIO)KEHMM (U3MKU. DTa cHCTeMa NpPEJCTaBlieHa B BHUAE THUIOBBIX
B3aMMOCBSI3aHHBIX  pa3fenoB  (usuku  (“Dusnyeckue OCHOBBI  MEXaHUKH,
“MonekynsipHas (u3uka M TepMOJUMHAMUKA”, “DIEKTPUYECTBO M MArHETU3M,
“Konebanus u BosiHbl, “KBanToBas ¢wusuka”, “Ontuka”, “ATOMHas MU saepHas
busuka”, “nemMeHThl (U3MKUA TBEPAOro Teia’), MO3BOJISAIONIUX HauboJiee JOTUYHO
CBA3aTh MX C OCHOBHBIMH HAIlPaBJICHUSIMHU pa3BUTUS TEXHUKHU. [ucuuminHa
“@usznka” COBMECTHO ¢ JuciHuIUivHamu ‘“‘Maremaruka”’, “HUuHdpopmaruka” u
“TeopeTndeckass MexaHWKa’  HWrpaeT poib GyHIAMEHTAIbHOW 0a3bl s
TEOPETHUYECKON MOATOTOBKH OakanaBpa, 0€3 KOTOpPOW HEBO3MOXKHA €ro yCHellHas
JesITeNIbHOCTD B JII000# 00sacTu coBpeMeHHOoM TexHUKU. C Apyroit CTOpoHsl, pusnka




COCTaBJIAICT

dbyHIaMeHT

CCTCCTBO3HAaHMI.

3. O0beM AUCHUNIIHHBI

B

OCHOBAaHHUH

COBPEMEHHOU
€CTECTBEHHOHAYYHOUW KapTHUHBI MUPA JIKAT (HPU3NIECKUE TTPUHIIUIIBI U KOHIICTIIINH.

OO6miast TpyJ1I0€MKOCTh AUCHUIIIMHBI cocTaBisieT 11 3adeTHbIX enunui] - 396

4aCOB U3 KOTOPBIX

Pacnpenenenue yacos PT'P,
Cemect | Dopma ®dopma
Jlexin | JlaGopatopubsl | I[Ipaktuuecku | CamocrositenbHa | KP,
p 00ydJeHus KOHTPOJIIS
u € 3aHATHUs € 3aHATHUs st paboTa KII
1 o4Has 54 KP 3a4eT
2 o4YHas 90 KP | sx3amen
3 o4Has 90 KP | sk3amen
1 3a04Hast KP 3a4er
2 3a04Has KP | sk3amen
3 3a04Has KP | sx3amen

4. Coaep:xanue TUCHUILINHBI, CTPYKTYPHUPOBAaHHOE 110 TeMaM (pa3jaesiam)

Ou4Hasa popma 0by4eHun

Tema (pazmen)
Mexanunka

Pacnpe)leneHHe qaCcOB

Jleknuu

JlaGopatopHbI

€ 3aHATHA

ITpakTrueck

HC 3aHATHA

CamocTosTelb
Has paboTa

®Dopmupye
MBIE
KOMIIETEHIT
uu (Kox)

MexaHuka. DJIeMEHTBI
knHeMaTuku. OOmmii  ciaydaid
KPUBOJIMHEHHOTO JIBIDKEHUS
MaTepUAIBHOW  TOYKH. Buubl
MEXaHMYECKOTO JBWKEHUS Tell.
[ToHaTHS Tela OTcUYeTa, CHCTEMBI
OTCUCTA, qrcia CTCIICHEH
CBOOO/BI. [Ipsimonunelinoe
JIBIDKEHUE MaTEPHUATIbHON TOYKHU.
JIBrykeHue MaTepualbHOM TOYKHU
o OKPYKHOCTH. ITyTs.
CKOpoCTb. YCKOpEHHE U €ro
COCTaBJISIONINE. Jnramuka
MarepuaJbHOM TOukud. Macca.
Cuna. 3akonsl HproToHA.

12

[IK-2

3aK0H M3MEHEHUS KOJINYECTBa

IBIDKEHUS. 3aKOH COXpaHCHHS
KOJIMYeCTBa JIBIKCHUS.
[lpunoxkenust B TpHpone W
TEXHUKE. Pa6ora, SHEprus,
MOIITHOCTh. 3aKOH COXPaHCHUSA
SHEPrUu. JnHamuka
BpaIaTelbHOTO JIBIKCHUS.
Moment cunbl. Pabora BO
BpaIiaTeaIbHOM JIBIDKCHUH.
MoMEeHT UHEepUUHU MaTepUuaIbHOU
TOYKH, Tena, TOHKOTO

OJIHOPOJHOTO CTEPXKHSA, IOJOTr0
OJHOPOJHOTO IIWJIMHJpPA, KOJBIIA,

12

[IK-2




Tewma (pazmen)
Mexannka

Pacnipenenenre yacos

Jlexun

JlaGopaTopHbl
€ 3aHATHUS

[IpakTrueck
Ve 3aHATHS

CamocTosTelb
Has pabota

Dopmupye
MBIE
KOMIIETEHI]

HPSIMOYT'OJILHOTO
napajulelIeIuIeaa. ITpumepst
ONpEAENeHNsT MOMEHTa HHEPLHUH
Tela JAWHAMUYECKHM METOAOM.
Moment HAMITYJIbCA.
Kunernueckas JHEpPrus
Bpamaromerocss teaa. OCHOBHOE
ypaBHEHHUE JUHAMUKH
BpallaTeNbHOTO JIBHYKEHUSL.
3aKkOH  COXpaHEHUS  MOMEHTa
HMITYJIbCA

Konebanus. CB0OOIHEIC,
TapMOHUYECKHE KoJieOaHwsl.
CwMmereHue, CKOPOCTb,
YCKOpEHHE, MEPUOI, ¢aza
KoJIeOaHui, JacToTa.
3aryxatormiue KoJeOaHwMsl.
[epuon 3aTyXarIuX
KOJICOaHMI. Anepuoanyeckue
KoJIeOaHmMsl. BbIHyKIeHHBIE
koneOanust. Pesonanc. [lomsitue
aBTOKOJIcOaHnit. ["apMoHMUeCKHiA
OCLUJUIATOP. IIpy>xuHHBIH,
¢usndeckuii, MaTeMaTUYCeCKUL
MasITHUKU. Kunernueckas u
IIOoTCHIIMAJIbHAA OHEPTHUHU
K0JIe0aTEeLHOTO JBHYKCHUSL.

12

[K-2

Hedopmanuu TBepaoro Tena.
3akon ['yka. Ympyrue BOJIHEIL
BonHoBsle IIPOLIECCHI.
[IpomoneHBIE W MONEpEYHbIE
BOJHBI. YpaBHEHHE  IIJIOCKOU
BonHbl. [loHsTus: (aza BOJHEI,
(pOHT BOJHBI, AJMHA BOJHEI.
IToToK SHEpruu BOJIH

12

[K-2

I'maponunamuka.  JlaBieHue
skuakoctd. 3akoH Ilackamg g
JKHJIKOCTEN M ra3oB. /[aBieHue Ha
JHO M CTEHKM cocylda IpHu
NEHCTBUN CWUIBI TSDKECTH. 3aKOH
Apxumena. YpaBHeHue
HEpa3pbIBHOCTHU. YpaBHeHue
Bbepnyinu. Tpybxa IIuro-
IIpanaras. BonoctpyitHbiii
Hacoc. Popmyna ToppHUyesu.

[IK-2

Htoro

18

18

18

54

3auer




Tema (pazmen)
«MonekysipHas HhU3UKa H
TEPMOANHAMHUKA»

Pacnipenenenue yacos

Jlexun

JlaGopaTopHbI
€ 3aHATUA

[TpakTrueck
He 3aHATUA

CamocTosTeNnb
Has pabora

®dopmupye
MbIE
KOMITETEHIT
nH (KOxI)

MonekynsipHO-KMHETHYECKAs
Teopus HJIeaIbHBIX ras3os.
3aKoHBI, OIMCBIBAIOIINE
MOBEICHUE WJICATBHBIX Ta30B:
3akoH boitng- Mapuorra, ['eit-
JIroccaka, [lanbToHa. YpaBHEHUs
Knaiinepona, Menpeneena-
Kiaitnepona. ITocrosinHas
boapmmana. Ywumcmo Jlommvuara.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETHUECKOU
TEOPHH UJICATHHBIX Ta30B.

18

[K-2

SBnenus TepeHoca:
mudy3us, TEIUIONPOBOTHOCTS,
BHyTpeHHee TpeHne. (OCHOBHI
TEPMOJIVHAMUKH. Yucio
CTereHe CBOOOABI MOJEKYJIBI.
3akoH PaBHOMEPHOTO
pacpeneneHuss  DHEPTUH  T10
CTENEHsIM  CBOOOJBI  MOJIEKYJI.
[lepBoe Hauano TEPMOIMHAMUKH.
PaboTa raza mpu W3MEHEHUU €ro
o0BeMa. TermmoeMKoCTb,
ypaBHeHUE Maifepa.

18

[IK-2

Bszkocth (BHYTpEHHEE
TpEHUE). JuHamuyeckast u
KHHEeMaTHIecKast BA3KOCTb.
HeroToHOBCKHE u
HEHBIOTOHOBCKHE SKUJKOCTH.
Cuna  BHYTPEHHETO  TpEHHUS.
MeTozsl OInpeesieHus] BI3KOCTH:
a) wmerong Crtokca; 0) Meron
ITyazeitns. Ywucno PeliHonbica.
JlamuHapHBIE ¥ TypOyJEHTHBIN
PEKUMBI TSUCHHUSI JKUIKOCTH

18

[K-2

IIpumeHenue mepBoro Haudana
TEPMOAMHAMUKHU K
H30IPOLIECCAM. N3oxopHsIit
nponecc. M3obapHbIil mporecc.
N3orepmuueckuil rporecc.
AnnabaTudeckuit mporecc
(ypaBHEHHE [Tyaccona).
[Honurponusrit mporecc.
Kpyrosoit  mpomecc  (1mxi).
Obpatumble W HeoOpaTUMBIE
MPOIIECCHI. Bropoe Hayajo
TEPMOJIMHAMUKH.

18

[1K-2

OHTponus, €€ CTaTUCTUYECKOE
TOJIKOBaHHUE u CBS3b c
TEPMOJIMHAMUYECKON

18

[K-2




Tema (pazmen)
«MonekyssipHast hU3UKa 1
TEPMOJANHAMHUKA»

Pacnipenenenre yacos

Jlexun

JlaGopaTopHbl
€ 3aHATHUS

[IpakTrueck
Ve 3aHATHS

CamocTosTelb
Has pabota

Dopmupye
MBIE
KOMIIETEHI]

BEPOSITHOCTBIO. TpeTbe Haudaso
TEPMOAMHAMHUKH. TemoBsie
OBUTATeIM M XOJIONWJIBHBIE
MamuHbl. Ilukn Kapuo u ero
K.ILJI. JUIs UJI€aJIbHOTO rasa.

Hroro

18

18

18

90

OK3aMeH

36

Tema (pazmen)
DNEKTPUYECTBO M MarHETH3M

Pacnipenenienne yacos

Jlexknuu

JlaGopaTopHbI
€ 3aHATHUS

ITpakTryeck
Y€ 3aHATUS

CamMmocTosTellb
Has pabota

dopmupye
MEIE
KOMIIETEHI]
nu (Koj)

DNeKTpOoCTaTHKA. 3akoH
COXpaHEHUs AIIEKTPUIECKOTO
3apsana. 3akoH Kynona.
DNeKTPOCTaTHYECKOE nosne
(OCII), ero HaIPsSKCHHOCTD.
[puanun cynepnozunun  DCII.
OneKkTpudecKkuil  aumnoib. [loTok
HAIPSHKCHHOCTH. Teopema
laycca. IMoreumnuan OCIL.
HanpsbkeHHOCTh  Kak — TpajueHT
MOTEHIIHAIA.

15

[IK-2

[locTostHHBIN  3IEKTpUYECKUA
Tok. Cuina W IUIOTHOCTH TOKA.
Croponane cmiel. OJHAC m
HanpsokeHwe. 3akoH Owma g
OIHOPOAHOTO  ydYacTKa  IIeMu.
VY nensHoe JIEKTPUIECKOE
conpotuBieHue. 3akoH Owma B
g depeHInanbHON ¢dopme.
ConpoTuBiieHHE IPOBOAHUKOB.

15

[IK-2

PaGota ¥ MOIIHOCTH TOKA.
3akon JIxoynsg-Jlenma. 3akoH
OmMma JIs HEOJHOPOJIHOTO
yJactka 1end  (000OIIeHHbII
3akoH Owma). 3akon Owma s
3aMKHYTOW  IICIH. [Ipasuna
Kupxroda miast pasBeTBIEHHBIX
Hernen. Moct YurcroHa.
TenmoBoe JeiicTBUE TOKA

15

[K-2

MarautHoe TOoNE M €ro
XapaKTePUCTUKH. MarautHast
naaykuusa. 3akoH buno-Casapa-
Jlanmaca m ero mnpumeHeHue K
pacdyeTy NpSAMOrO TOKa. 3aKOH

Awmrepa. BzaumoneiictBue
napaJuICJIbHbIX TOKOB.
MarnautHas MIOCTOSIHHAS.

MarHauTHOe ToJe IBHXKYIIEToCs
3apsiga. JleicTBUE MArHUTHOIO

15

[IK-2




Tewma (pazmen)
DIEKTPUIECTBO U MarHETH3M

Pacnipenenenre yacos

Jlexun

JlaGopaTopHbl
€ 3aHATHUS

[IpakTrueck
Ve 3aHATHS

CamocTosTelb
Has pabota

Dopmupye
MBIE
KOMIIETEHI]

MOJsl Ha JIBUDKYIIUHCS — 3apsij
(cuna JlopeHnia, TpaBWIIO JIEBOM
pykn). Oddexr Xomma. IloTok
BEKTOpa MAarHWTHOW WHAYKIIUH.
Teopema ["aycca nns nons B.

ONEKTPOMArHUTHAS WHIYKITHS
(OTIBITHI Ddapages). 3akoH
®dapanes. Buxpesbie TOKH (TOKH
®yko). UHAYKTHBHOCTH KOHTYpA.
CaMonHIyKIuS. B3aumnas
VHIYKIUS. TpanchopmaTops!.
DHepruss  MarHUTHOTO  TOJIS.
MarHuTHbIE CBONCTBA BEIIECTBA.

15

[K-2

OcHoBbl Teopun MakcBesia
JUIS  DJIEKTPOMArHUTHOTO  TOJIS.
Buxpesoe none. Tok cmemenHus.
VYpaBHeHue Makcaenna.
[lepemenHbIi TOK. Henu
MEPEMEHHOI0 TOKa C aKTHUBHBIM,
€MKOCTHBIM W HMHAYKTHBHBIM
COIIPOTHUBIICHUEM. Pe3onanc
HaIpsKEHU N u TOKOB.
O06o00mennpli  3akoH  Oma.
MoIHOCTh B LIENIH NIEPEMEHHOTO
TOKA.

15

[1K-2

Htoro

18

18

18

90

DK3aMeH

36

3aoyHan popma obyyeHus

Pacnipeenenue 4acoB

Tewma (pazmen)

Jlexm
MexaHunka =

n

JlaGopaTopHbI
€ 3aHsATUA

[IpakTuecku
€ 3aHsATUA

CamocTosTebHa
sl paboTa

DopMuUpyeMbI
e
KOMIIETEHIIUU
(xom)

MexaHuka. 2
OneMEeHTHI
KHUHEMATHKH.
ciayvai
KPUBOJIUHENHOTO
JIBUKEHUS
MaTepuaibHOW  TOYKH.
Bungel MexaHWYECKOTO
JIBUKEHUS Te.
[lonsiTus Tenma orcuera,
CHUCTEMBI oTCcUeTa,
qyucia CTETNeHen
CBOOOIEI.
[IpsimonuneiiHoe
JIBIDKEHUE
MaTepUaIbHON
JIBKeHNE
MaTepuaibHON

OO0mmit

TOYKH.

TOYKH

2

0

[K-2




Tema (pazmen)
Mexanuka

Pacnipenenenue yacos

Jlexnu

JlaGopatopHbI
€ 3aHATHS

[IpakTHueckn
€ 3aHATH

CamocrosTebHa
sl paboTa

DopMUpYyEMBI
e
KOMIETEHIIUI

0 OKpy>KHOCTH. IlyTb.
CxkopocTe.  YCKopeHHe
U €ro COCTaBJSIOLIME.
JmHaMuKa

MaTepUAIbHOW  TOYKH.
Macca. Cuna. 3aKkoHBI
HeroToHa.

3ak0oH  HW3MEHEHUS
KOJINYECTBa JBHKCHHS.
3aKkoH COXpaHEHUs
KOJIMYECTBA JBHIKCHHS.
[Ipunoxenus B
OpUpOAE U TEXHHUKE.
Pabora, SHEprus,
MOITHOCTb. 3akoH
COXpaHEHUS DHEPrHuM.
JlmHaMuKa
BpaIaTeNbHOTO
JBUKCHUS. MomeHT
CHUJIBL Pabora  BO
BpaIaTeI-HOM
JIBHOKCHUM.
HMHEPIUU
MaTepHallbHOM  TOYKH,
Tena, TOHKOTO
OJTHOPOJTHOTO CTEPIKHS,
MOJIOTO  OJAHOPOJHOTO
WIAHAPA, KOJIIBIIa,
MPSIMOYTOJILHOTO
napaieNenure/a.
[Ipumeps! onpeneneHus
MOMEHTa MHEPIUH Tea
JUHAMHUYECKUM
METOJIOM.
AMITYJTbCA.
Kunernueckast sHeprus
Bpallaronierocsi — Tena.
OCHOBHOE  ypaBHEHHE
JMHAMHUKH
BpaIiaTeIbHOTO
JIBIKCHUS.
COXpaHEHUs
HMMITYJIbCA

MowmeHT

MomeHT

3akoH
MOMEHTA

I1K-2

Konebanus.
CBo0OoHEbIE,
FapMOHHYECKUE
konebanus. CMmeleHue,
CKOPOCTh, YCKOpEHHE,
TIEPHOT, dbaza
KoJIcOaHW,  YacToTa.
3aryxaromiue

KOJICOaHHS. Ilepuon

28

I1K-2
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Pacnipenenenue yacos

Tema (pazmen)

Jlexnu
Mexanuka =

JlaGopatopHbI
€ 3aHATHS

[IpakTHueckn
€ 3aHATH

CamocrosTebHa
sl paboTa

DopMUpYyEMBI
e
KOMIETEHIIUI

3aTyXaroIIiX
KOJIEOaHMH.
Arnepuoanueckue
KoJIeOaHus.
BoIHyKIeHHBIE
konebanus. Pe3onanc.
ITousarue
aBTOKOJIEOaHUH.
I'apMonunueckuit
OCIIIILIISITOP.
[TpyXUHHBIH,
(bU3NUECKUA,
MaTeMaTHYCCKHI
MasITHUKH.
Kunernueckas U
IMOTEHIUAJIbHAS
SHEPTHH
K0J1e0aTEIBLHOTO
JBIKEHUS.

Utoro 6

92

3auer

Tema (pazmen)
«MonekysipHas HU3UKa 1
TEPMOTUHAMHUKA

Pacnipenenienre yacos

Jlexun

JlabopaTopHsI
€ 3aHATUSA

[IpakTrueck
1€ 3aHATHS

CamMmocTosTeb
Has paboTa

Dopmupye
MbIE
KOMIIETEHI]
nu (Koj)

MosekynapHO-KMHETHYeCKas
Teopus HIeanbHBIX ra3os.
3aKoHBlI, OIHCHIBAIOILINE
MOBEJICHUE MJCAIBHBIX TIAa30B:
3akoH boilng- Mapuorra, ['eil-
JIroccaka, [lanbToHa. YpaBHEHUS
Knaiinepona, Menneneesa-
Knaiinepona. [TocTosnHas
Bonpnmana. Yucno Jlommupara.
OcHoBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETHYECKON
TEOPHH HJIeaJIbHBIX T'a30B.

44

[1K-2

SBnenus IepeHoca:
Iudy3usi, TEMIONPOBOAHOCTS,
BHyTpeHHee TpeHne. (OCHOBBI
TEPMOJIMHAMUKH. Yucno
CTereHe CBOOOABI MOJEKYJIBI.
3axkoH paBHOMEPHOTO
pacripefiefieHuss  HEPTUM 110
CTETICHSAM  CBOOOABI  MOJICKYJI.
[TepBoe Hayamo TEPMOIMHAMHKH.
Pabora ra3a mpu M3MEHEHHH €ro
o0BeMa. TemmoeMKoCTb,
ypaBHeHue Maiiepa.

42

[K-2

Bsi3kocThb (BHYTpeHHEe

42

[K-2
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Tema (pazmen)
«MonekyssipHast hU3UKa 1
TEPMOTUHAMHKA

Pacnipenenenre yacos

JlaGopaTopHbl

Jlexun
€ 3aHATHA

[IpakTrueck
Ve 3aHATHS

CamocTosTelb
Has pabota

Dopmupye
MBIE
KOMIIETEHI]

TpEHUE). JuHamuyeckast u
KHHEeMaTHIecKast BA3KOCTb.
HeroToHOBCKHE u
HEHBIOTOHOBCKHE SKUJKOCTH.
Cuna  BHYTPEHHETO  TpEHHUS.
MeTozsl OInpeesieHus] BI3KOCTH:
a) wmerongq Crtokca; 0) Meron
ITyazeitns. Ywucno PeliHonbica.
JlamuHapHBIE ¥ TypOyJEHTHBIN
PEKUMBI TCUCHHUSI JKUIKOCTH

Htoro

4 128

DKk3aMeH

Pacnipenenienne yacoB

Tema (pazmen)
DNEKTPUUYECTBO U Jlexum
MarHeTU3M u

JlaGopaTopHsI
€ 3aHATHS

[IpakTuecku
€ 3aHATUA

CamocTosTepbHa
sl paboTa

DopMuUpyeMbl
e
KOMITETEHIIUU
(xon)

DNeKTpocTaTHKA.
3aKkoH COXpaHEHUs
ANEKTPUIECKOTO
3apsga. 3akon Kymona.
DNEKTPOCTATUYECKOE
mote  (DCII), ero
HaTPSHKEHHOCTD.
[TpuHLMnO
CYIEpIO3ULUT
DIIeKTpUIECKUN
JTUTION.
HanpsHKEHHOCTH.
Teopema l"aycca.
IToreniman OCII.
HampsoxkenHocTs  Kak
TpaJVieHT NOTeHIIMAIA.

OCIL

IToTox

44

IIK-2

[TocTosHHBIM
3JIEKTPUUYECKU I TOK.
Cuna ®  IUIOTHOCTH
ToKa. CTOpOHHHE CHJIBI.
OJIC w HampspKeHHe.
3akoH OmMma TUTSE
OJIHOPOJIHOTO  y4acTKa
TETIH. VYnensHoe 2
AIEKTPHIECKOE
COTMPOTHUBJICHHUE. 3aKOH
OmMma B
nuddepeHInanbHOM
dopme.
ConpoTuBiieHue
MTPOBOIHUKOB.

42

[IK-2

PaGoTta ¥ MOIIHOCTB 2
ToKa. 3akoH Jlxoyns-
Jlenna. 3axkon Oma s

42

[K-2
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Tema (pa3men) Pacnipenenenue yacos DopMUpYyEMBI
CamocrosTebHa
DIIEKTPUYECTBO U Jlexmu | JlaGoparopusr | [IpakTuduecku 4 pabora e
MarHeTu3M 51 € 3aHATHA € 3aHATHUA P KOMIIETEHIIUN

HEOTHOPOTHOTO

y4acTka J1(S0051
(00OOIIEHHBIH  3aKOH
Owma). 3akon Oma s
3aMKHYTOU 1(S0178
[IpaBuna Kupxroda
ISt Pa3BETBIICHHBIX
IeTIei. Moct
VYurcrona. TemnoBoe
JIeHCTBHE TOKA

Hroro 6 6 4 128

DK3aMeH 9

5. OoOpa3oBarenbHbIe TEXHOJOIMH, IPUMEHsieMble IIPU OCBOCHMU
AUCHUTIIHHBI

Metoauka mpenofaBaHusl JUCHUIUIMHBI M peau3alus KOMIIETEHTHOCTHOIO
MOAX0JIa B M3JIOKEHUHM U BOCIPUATUU Marepualia MmpeaycMaTpuBaeT UCTOIb30BaHUE
cienyromux (GopM TPOBENEHUS TPYIIOBBIX, WHIUBUIYAIbHBIX, ayIUTOPHBIX
3aHSATHM B COYETAaHUU C BHEAYJIUTOPHOM pabOTOW C 1eNnbl0 (HOPMUPOBAHUS U
pa3BUTHS TPO(ECCHOHATBLHBIX HABBIKOB 00YUYaIOIIUXCSI:

1. Tlemarornyeckre TEXHOJOTHH - 3TO UIPOBBIE TEXHOJIOTHUHU, AUCKYCCHH H
«JlenoBple UTPHIY;

2. HayuHo-mccrie1oBaTeIbCKME METOBI B OOYYEHHH: TIOITOTOBKA K YYaCTHIO B
KOH(EepeHIINAX, KOHKypCcaxX U TPaHTax;

3.MUadopmMalluoHHO — KOMMYHHUKAIMOHHBIE TEXHOJOTHMU: Ha JIEKIHUAX
UCIIOJIb3YETCSl MYJIbTUMEANIHOE 000pyA0BaHKE, MaTEpHall B (popmaTe Mpe3eHTalN,
BUJIEOMAaTEPHAIT;

4. PazHoypoBHeBbI€ 3a7auu U 3a1anus (P33) u ap.

I[lon penoBoM Wrpod TNOHUMAETCA COBMECTHAA JEATEIBHOCTb TPYIIIbI
OoOy4YaromMXcs U MeJarorndeckoro pabOoTHHUKA O] YIPaBICHUEM IeJaroru4eckoro
pabOTHHKA C LENbIO pelIeHHs] YYEOHBIX U MPO(ECCHOHATBHO - OPUEHTHUPOBAHHBIX
3alad  MyTeM WIrPOBOTO MOJICTUPOBAHUS pPEATbHOM MPOOJEMHOM CHUTYyallUu.
[To3BosisieT  OUEHMBaTH YMEHHME  AHAIU3UPOBATH M pemarh  TUIUYHBIC
npo¢eCCHOHAIIbHBIC 3a/1a49H.

Pa3HoypoBHEBbIE 3a7]a4M U 3aJIaHKs PA3JIMYAIOT: a) PEIPOJTYKTUBHOIO YPOBHS,
MO3BOJIAIONIME OICHUBATh M JUArHOCTHPOBATh 3HaHWE (PAKTHUECKOTO Marepuasa
(0a30BBICTIOHATHUSA, AITOPUTMBL, (AKTBI) W YMEHHE MPABWIBHO HCIIOJIb30BaTh
CHelUAJIbHbIE TEPMHUHBI M TOHSTHS, Y3HABaHUE OOBEKTOB HM3Yy4YEHHUS B paMKax
ONPEJENICHHOr0 pa3jesia JUCUUIUIMHBI, 14 ©0) pEeKOHCTPYKTHBHOTO YpPOBHS,
MO3BOJIAIONIME  OIEHMBaTh M  JIMATHOCTUPOBATH  YMEHUS  CHHTE3UPOBATH,
aHaIM3UpPOBaTh, 0000IIAaTh (DAKTUYECKUH ¢  TEOPETUYECKHM Marepuan ¢
GbOopMyIMpPOBAHMEM  KOHKPETHBIX  BBIBOJOB, YCTAHOBJICHHUEM MPUYMHHO -
CIIEICTBEHHBIX CBSI3€; B) TBOPYECKOTO YpPOBHA, IO3BOJISIONIME OIICHUBATH U
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JTUATHOCTUPOBaTh  YMEHHS, WMHTETPUPOBATh 3HAHUSA  PA3IUYHBIX  O0O0JacTei,
apryMEHTHUPOBATh COOCTBEHHYIO TOUKY 3PCHHUS.
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6. Y4eOHO-MeTOAUMYeCKOe oOecledYeHHe CaMOCTOATEJIbHOH PadoThl
CTY/IEHTOB

CamocrosTenbHas padoTa CTYyAEHTOB MPEAYCMOTpPEHa Y4YEOHBIM IUTAHOM IIO
IUcUUIUIMHE B o0beMe 242.3 yacoB mo o4yHOM (opme oOyuenus, 344.3 yaca 1o
3a04HOi (opme o00yueHus. CamocTosiTesbHas paboTa peanu3yercs B paMKax
IPOrpaMMbl OCBOCHHSI TUCITUTUIMHBI B CIEAYIONINX (hopMax:

- paboTa ¢ KOHCIIEKTOM 3aHsATus (00paboTka TeKCTa);

- paboTta HaJ| y4eOHBIM MaTepHUaAIOM YUCOHUKA;

- MpopabOTKa TEMATUKH CAMOCTOSITEILHON paObOThI;

- HanrcaHue pedepara;

- IOUCK UH(popMaLuu B ceTu «VIHTepHET» U INTEPATYPE;

- BBINIOJIHEHUE UHIMBUYaJIbHBIX 3aaHUM;

- IOJArOTOBKA MPE3EHTAINM;

- MOATOTOBKA K cllaye 3a4eTa;

- MOATOTOBKA K clladye dK3aMeHa.

B pamkax y4eOHOTO Kypca mpeayCcMaTpUBaIOTCs BCTPEUH ¢ paboToaaTeNsIMU.

CamocrosiTenbHas paboTa MPOBOIUTCS C LEIbIO: BBISIBICHHE ONTUMAJIbHBIX
KOHCTPYKTHBHBIX PEIIEHUH M MapaMmeTpoB, ompeneieHue HauOosee 3(P(EeKTUBHBIX
PEKUMOB OIKCIUTyaTallid, CTPATeTHH TEKYIIETO TEXHUYECKOTO OOCTYXUBAaHUS W
PEMOHTOB; YIUIyOJNIGHUST ¥ pACHIMPEHHUS TEOPETUYECKUX 3HAHUW CTYJCHTOB;
dbopMHpOBaHUS YMEHHUI HCIIOJIB30BAaTh HOPMATUBHYIO, CIIPABOYHYIO TJOKYMEHTAIHUIO,
y4eOHYIO U CIIENUAaJIbHYIO JIUTEPATypy; PA3BUTHS MMO3HABATEIBHBIX CIIOCOOHOCTEN U
aKTUBHOCTHU 00y4aroIuxcs: CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH,
OpPraHHW30BaHHOCTH; (HOPMHUPOBaHUS MPO(PEeCcCHOHATBHBIX KOMIETEHUUN; Pa3BUTHIO
UCCIIEIOBATEILCKUX YMEHUMN CTYJICHTOB.

@opMbl U BHJIBI CAMOCTOSITEILHOM padOThl CTYJICHTOB: YTEHHWE OCHOBHOU U
JIOTIOJIHUTENBHON JIUTEpaTyphl — CaMOCTOSITEIbHOE U3y4YeHHE MaTepuaia IIo
PEKOMEHTyeMbIM JINTEPATyPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJOTOM,
CaMOCTOATENbHBIN 1MOAOOP HEOOXOAMMOW JIMTEpaTypbl; pabdoTa CcO CIOBAapeM,
CIPaBOYHUKOM; TIOMCK HeoOxoaumon wuHpOpMamuu B cetd VIHTepHeT;
KOHCTICKTUPOBAaHHWE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTABJICHHE
AHHOTAIMI K MPOYUTAHHBIM JINTEPATYPHBIM UCTOYHHKAM; COCTaBIICHHE PEIECH3UN U
OT3BIBOB Ha MPOYUTAHHBIM MaTepual; cocTaBieHHEe 0030pa MyOJMKalMil 1o TeMe;
COCTaBJICHHE U  pa3paboTka TEPMHUHOJIOTHYECKOTO  CIOBaps;  COCTaBJICHUE
XPOHOJIOTMUECKOW TaONuIel; cocTaBiieHne Oubnmorpaduu (6ubauorpaduyueckon
KapTOTEKH); TMOATOTOBKA K pa3iW4HbIM (opMaM TeKylmed M NPOMEKYTOUHOU
arrectaui (K TECTUPOBAHUIO, KOHTPOJBHOM paboTe, 3K3aMEHY); BBIIIOJIHEHUE
JIOMAITHUX KOHTPOJIbHBIX pPabOT; CaMOCTOSTEIbHOE BBINOJHEHHE MPAKTUYECKUX
3aJaHUI PENpPOAYKTUBHOTO THIA (OTBETHI HA BOMPOCHI, 3a/1a4H, TECThHI; BHIMOJIHEHNE
TBOPUYECKHUX 3a/IaHHM).

TexHomorus opraHu3aIui CaMOCTOSATEIHLHONU PabOThl 00yUYaIOIIUXCSI BKITFOYAET
UCTIONb30BaHUE WH(POPMAIMOHHBIX W  MaTepPHATBbHO-TEXHHUECKUX  PECYpCOB
00pa3oBaTeIbHOTO YUpEXKACHUS: OMOIMOTEKY C YHUTAJbHBIM 3aJI0M, KOMIIBIOTEPHbIC
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KJIacChl € BO3MOXXHOCTBIO paboTsl B HMHTepHer; ayautopuu (KJIacchl) s
KOHCYJIbTALIMOHHOM J1ESITEIbHOCTH.

[lepen BeIMONHEHHEM OOYYAIOIIMMUCS BHEAYJIUTOPHOW CaMOCTOSTEIBHON
paboThl IpenojaBaTeiab MPOBOJUT KOHCYJIbTUPOBAHHUE IO BBIIOJHEHHUIO 33JIaHUA,
KOTOpPBIM BKJIIOYAET LEdb 3aJaHus, €ro COJEP>KaHHs, CPOKU BBIIOJHEHUS,
OpPUEHTUPOBOYHBII 00bEM pabOThI, OCHOBHbIE TPEOOBAHUS K pe3yJibTaTaM paOOThl,
KpUTEpPUU OLEHKU. Bo Bpemsi BBINOJHEHUS OO0YYalolMMHUCS BHEAYIUTOPHOU
CaMOCTOATENIBHON PabOThl U MPU HEOOXOAUMOCTH MPENOJaBATETb MOKET TPOBOIUTH
WHIUBUYJIBHBIE U TPYNIIOBBIE KOHCYJIBTALUH.

CamocrosiTenbHas paboTa MOXKET OCYILIECTBIATHCA WHIUMBUIAYAJIbHO WU
rpynnaMu o0ydarolmuxcs B 3aBUCUMOCTU OT L€, 00beMa, KOHKPETHON TeMaTHKU
CaMOCTOSITENILHOM pabOThl, YPOBHS CJIOKHOCTH, YPOBHSI YMEHUN 00y4JaroIUXCsl.

Kontpons  camocrosTenbHOM  pabOTBl  CTYJEHTOB  IpelyCMaTpUBAET:
COOTHECEHHUE COJEP KaHUS KOHTPOJIS C IeNIIMU 00y4YeHUS; OObEKTUBHOCTh KOHTPOJIS;
BAJIUAHOCTh KOHTPOJS (COOTBETCTBHE NPEIBABIAEMBIX 33JaHU TOMY, 4TO
npeanoiaraerca MpoBEpUTH); AU (depeHIrnann0 KOHTPOJIbHO-U3MEPUTEIbHBIX
MaTepUasoB.

@OpMbI  KOHTPOJSI CaMOCTOATEIBHON paldoThl: MPOCMOTP MW MpPOBEpKa
BBINIOJIHEHUS ~ CaMOCTOATENBHOM  paboThl  MpemnojaBaresieM;  OpraHu3anus
CaMOMPOBEPKU, B3aHUMOIIPOBEPKU BBIMOJHEHHOTO 33J[aHusl B TpyIIe; 0OCY>KIeHUE
PE3yJIbTaTOB BBIIIOJHEHHOW pabOTHI HAa 3aHATUU; MPOBEACHUE TUCbMEHHOIO OIPOCa;
IIPOBEJICHHE YCTHOTO OINPOCAa; OpraHu3alMs M MPOBEICHUE WHIMBUIYAIBHOIO
cobeceloBaHusl.

Ne

w/n Bup yyeOHO-MeTOAMYECKOTO 00ecniedeHsI

1. NuauBuayanbHble 3a0aHus (BapUAHTHI).

2. TecToBbI€ 3a1aHUS.

3. Bomnpocs! 1151 CaMOKOHTPOJISI 3HAHUM.

4. Tewmbl 10KIa10B (IOATOTOBKA MPE3CHTALIUH ).

5. TBOpUeckue 3a1aHusl.

6 Tunosble 3aaHust sl TPOBEICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH 00yJaroOIUXCsl
' (TecroBbie 3amanus, MPAKTUIECKUE 3a1a9H, TEMAaTHKA TOKJIAJIOB U pedepaToB)

7 3agaHus A1 MOATOTOBKH K TIPOMEXKYTOYHOM aTTECTAIMH 110 JUCITUTITMHE
' (BOTIPOCHI K 3a4€Ty M BOIIPOCHI K IK3aMEHY)

7. ®OoHI OLEHOYHBIX CPEACTB /ISl NPOBEACHUS TEKYIIEro KOHTPOJS

yYCnneBaeMocCTH, HpOMC)KyTO‘-IHOfI aTTeCTallii 110 uToraM OCBOCHHUA JUCHUIIIMHBI
16



Onucanue mokasareiieid U KPUTEPHUEB OIICHWBAHUS KOMIIETCHIIMA Ha pa3HbIX
YPOBHSIX C(HOPMUPOBAHHOCTH:

S
S
o ) E
a B & 5 | Croco0sl u cpencTsa
== [NToka3zarenu TOCTHKEHHS 3aIlaHHOTO s =
Kon, HanmeHoBanue | @ & @ O | OLICHMWBAHUS YPOBHS
= YPOBHS OCBOCHHSI KOMIETCHIIUH U =
KOMITETCHIIUH 8 g = L | chopMHpOBaHHOCTH
> S KPHUTEPHU OLICHUBAHHS -
= KOMIIETCHITUH
() o
o) 1
=
(&)
= 3HATh: TEXHUKY 0€30MaCHOCTH IPH >
9] o=
2 MPOBEJICHUHN SKCIIEPHUMEHTOB o
[}
= yMeTh: aHAJIH3UPOBATh IEPBUYHbBIC g2
1IK-2 e PE3yJIBTaThl SKCIIEPHIMEHTOB &2 OK3amen/3auer
CIocoOHOCTH = a3
o BJIA/IETh: 3aBUCUMOCTSIMH MEXKTY o >
MIPOBOJTUTH 5 CI =
TEOPETHIECKHE 1 g enuaniaMu cucteMbl CH(HanoMeTp, g
JKCTIEPUMEHTATbHBI = AHTCTPEM, METp, KHIIOMETP) >
€ Hay4HbIE 3HATh: OCHOBHBIC BH/IbI SKCTIEPUMEHTOB B
o
UCCIIEOBAHUS IO = 00JacTH MEXaHUKH, MOJICKYJISIPHOU =
= =
TIOUCKY M IIPOBEPKC | £ 2 | Gu3KMKK U TEPMOJMHAMUKH, JIEKTPHIECTBA =
HOBBIX UAEH = &
0 Ac = 2 ¥ MarHeTH3Ma = DK3aMeH/3a4€T
COBCPUICHCTBOBANIA | 5 & MeTh: JIENaTh pacyeThl 1o hopMyam g
Ha3eMHbIX g2~ Y e P PMYIEM, g
TPaHCTIOPTHO- = CTPOUTH TpaduKHu S
TEXHOIOTHUECKIX BJIa/IeTh: MATEMAaTHYCCKUM arapaToM
CPEICTB, UX 3HATh: MOPSAOK OPOPMIICHUS
TEXHOJIOTHIECKOr0 = 712a00paTOPHBIX PadOT MOCIE IPOBEACHHS g
]
00opyRoBaHMs U 2 3KCIIEPUMEHTOB E
CO3IaHUA & 3
- yMeTh: IPaMOTHO OTBEYaTh HA BOTIPOCHI &
KOMILICKCOB Ha UX = > DK3aMeH/3aueT
Gase z IIPH 3alIUTe J1a00paTOPHBIX padboT =
. 5
8 BJIaJIeTh: HaBBIKAMH TPaMOTHOH peyn, =
[ia)
/M AQHAIMTHYECKUM U TOCJICI0BATEILHBIM g
MBIIIIICHHEM
MexaHuka:
1. Mexnynaponnas cucteMa eauHul], CH. OCHOBHbBIE €IMHUIIBI CUCTEMBbI
2. BCKTOpHBIe H CKaJIpHBIC BCJIMYMHBI. HazoBute wu3BecTHBIE BaM
BCKTOPHBIC BECJIIMYHHEIL.
3. Kunematuka kak pasgen ¢usuku. J[BmxeHue. TpaeKTopusi JBHUKEHUS.

Cucrema orcuera. XapakTEpUCTUKH JABWKEHHs. PaBHOMEpHOE JBUIKEHHE.
['paduueckoe npeacTaBieHre paBHOMEPHOTO ABMKEHUs. CpeHsIsl CKOPOCTb.

4. Kunemaruxka. PaBHOyCKOpEHHOE  JIBHIKEHMUE. XapakTepUCTUKU
PaBHOYCKOPEHHOTO JBIKeHMs. ['paduueckoe mnpencTaBieHUe pPaBHOYCKOPEHHOIO
JNBHKEHUSI. MTHOBEHHAsI CKOPOCTb.

5. Cunel B npupoge. Yersipe Buga cuil. XapakTEpUCTHKA IPABUTALMOHHBIX
Y DJIEKTPOMAarHUTHBIX CHIIL.
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6. CBoOomHOE TmMajeHWEe KaK YacTHBIM Cclydail PaBHOYCKOPEHHOTO
JBIDKEHUA. Y CKOPEHUE CBOOOTHOTO A ICHHSI.

7. Junamuka xak paszaen ¢puzuku. 3akoHbl Hpl0TOHA — 3aKOHBI ABM)KCHHUS.

8. KiroueBble 3ajaul MEXaHUKH: BEC Tela, ABMKYIIErOCs C YCKOPEHUEM,
JIBUYKEHUE TIO HAKJIOHHOM TUIOCKOCTH, ABUKEHUE CBSA3AHHBIX TEll.

9. Nmnynbe. 3akoH COXpaHEHUS UMIYJibca. PeakTMBHOE IBH)KEHHE Kak

MPUMED BBITIOJIHEHMS 3aKOHA COXPAHEHUSI UMITYJIbCA.

10. Owneprusa Ttena. KuHeTnueckass W MOTEHIUAIbHAs JHEPrus. 3aKOH
COXpPAaHEHHMS MEXAaHWYECKOW DHHEPruM. 3aKOH COXPAHEHHS IIOJHOW DSHEPIUU.
BceobmHocTh 3TOro 3akoHa.

11. Pabora tena. [lonsitue mosne3Hoi paboThl. CBsi3b pabOTHI U DHEPIHH,
TEOPEMBbI O KHHETUYECKOUW U NTOTEHIIMAJIBbHONU SHEPTUAX. MOIIHOCTS.

12. OxapaxrepusyiTe rpaBUTAllMOHHOE B3aUMOJECHCTBHE.

13. CdopmynupyiiTe 3aKOHBI COXPAHEHHUS UMITYJIHCA ¥ SHEPTHH.

14.  CdopmynupyiTe TEOPEMBI O MOTCHITUATHPHON U KHHETHIECKOW SHEPTHH.

15. 3axoH BCeMUPHOro TATOTEHUS. | paHUIBI MPUMEHEHHUS 3TOTO 3aKOHA.

16. Pabota, MmomHOCTB, 3HEprUs. DOpMyJibl pacyeTa 3TUX BETUYHH.

17.  Cdopmynupyiite 1, 2, 3 3akonsl HproTOHA

18.  Oxapaxkrepu3yiTte 3JIEKTPOMArHUTHOE B3aUMOACHCTBUE.

19. Onuuure ABUMXKEHUE Teia, OPOLIEHHOTO BBEpX. 3amuiuuTe (HOpPMYJIbI
pacuera BbICOTHI IOAbEMa TeNA.

20. Yro Ha3bIBaeTCA KHHETUYECKON U OTEHIMAJIbHON SHEPTUAMU?

21. SBnenue mnepuuu. [IpuBeauTe npuMepsl IBUKEHUS TEI [0 UHEPLUU.

22. Cuna tpenus. TpeHHe CKOIbKEHUS, TOKOSI U KAUYEHUS.

23. M3zobpasute rpadudeckyro 3aBUCHMOCTb IEPEMEIIEHUS] U CKOPOCTH OT
BPEMEHU IIPU PABHOMEPHOM U PABHOYCKOPEHHOM JBUKECHUMU.

24.  YckopeHue cBOOOTHOTO TaJeHUs. 3aBUCUMOCTh YCKOPEHHUsI CBOOOHOTO
NaJeHUs OT Pa3IUYHbIX (PAKTOPOB.

25. IlpuBenure TmpUMEpPBl 3aMKHYTBIX CHCTEM, B KOTOPBIX MOTYT
BBITIOJTHATHCS 3aKOHBI COXPAHEHUSI UMITYJIbCA U SHEPTHUHU.

26. Uto Ha3bIBaeTcs CKOpOCThIO? JlaliTe ompeneneHus CpeaHeld CKOpPOCTH
HEPAaBHOMEPHOTO JIBUKEHUSI, MTHOBEHHON CKOPOCTH.

MouuiekyasipHasi pU3MKAa U TEPMOAMHAMHUKA

1 ["a3zoBbIe 3akoHbI. M3006apHbIil nponiece (3akoH ['eii-Jlroccaka).

2. ["a3oBrie 3aKkoHBI. M30TepMuyeckuii mpoiecc (3akoH boiuts-Mapuotra).
3 I"azoBbie 3akoHbl. 30X0pHBIN nporiecc (3akoH [lapis).

4. 3anummre GOpMyIBI pacueTa KOJIMYECTBAa TEIUIOTHI TpH  (Pa3oBBIX

nepexoAax (miaBlieHHe, KulieHrne). UTo Ha3bIBaeTCs yJIEIbHOE TEIIOTOM IUIABJICHUS,
yAEJIBbHOM TEIUIOTO napooOpa3oBaHus?

3. 3anuimuTe ypaBHEHHE COCTOSHMS UJCaIbHOTO Ta3za (ypaBHEHHE
MenpneneeBa-Knaneiipona). BeiBenure W3 3TOro ypaBHEHUS - ypaBHEHUS
U30TEPMHUYECKOT0, U300apHOTO U U30XOPHOTO MPOLECCOB.
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6. ArperatHple COCTOSHUS BemecTBa. (OxapakTepu3yHTe CIIOCOOHOCTh
W3BECTHBIX BaM arperaTHBIX COCTOSIHHM COXPAHSITH (OpMY U 00BEM.

7. Macca, KOJIMYECTBO MOJEKYJ, KOJMYECTBO BEIIECTBA, IOCTOSHHAS
ABorajzipo u nocrosgHHas Jlommuara.

8. BrnaxHocte Bo3ayxa, aOcontoTHass u  oTHOcuTeNbHas. CrnocoOsl
U3MEPEHUS BIAKHOCTH BO3/yXa.

0. Onumurte (a3zoBbie Tepexo/ibl (IUIaBJICHUE, OTBEP/ICBAHUE, HCIIAPEHHUE,
KHUIIEHUe, KOHJIeHcalus1) ¢ Touku 3pennst MKT.

10. Crpoenue BemiecTBa. ['a3000pa3Hoe, >XKUIKOE U TBEPJOE COCTOSHUE
BEILIECTBA.

11. TIlepBblii 3aKOH TEpPMOJWHAMHUKHA. 3HAYEHHE TEPBOTO  3aKOHA
TepMOJMHAMUKH. BTOpO# 3aKOH TepMoaMHaMUKU. ET0o 3HaueHue.

12.  ®a3zoBble nepexonbl (IJIaBIECHUE, OTBEPJEBAHUE, UCHAPEHUE, KUIIEHUE,
KoHeHcarus). KonmrmuecTBo TernoTel pa3oBOTO mepexoa.

13.  KIIJ. Enuaunuet usmepenus KII/I. KII/] temoBoro npurarens.

14. HacepleHHbI, HEHACHIIIEHHBIA M MEPEHACHIIICHHBIN map. BiiaxxHOCTH
BO3/1yXa, a0COJIIOTHAsA U OTHOCUTEIbHAsI. CrOCOOBI U3MEPEHUS BIAXKHOCTH BO3TyXa.

15. Hwuka Kapuo. KII/] naeanbHO#M TEMIOBOW MallIMHBL.

16. ApumaGatuyeckuii mnpouecc. [IpuBegure mnpumep aanadaTUYECKOro
mporiecca.

17.  Bnytpennss sueprusi. CnocoObl U3MEHEHHUS BHYTPEHHEH YHEPTHUH.

18.  OxapakrepuzylTe CTPOCHHE M3BECTHBIX BaM arperaTHbIX COCTOSIHUU C
ToukH 3peHuss MKT.

19.  Huddysus. 3aBucumocts 1udPy3un OT pa3IudHbIX GaKTOPOB.

20. MonexkynsipHO-KUHETUYECKass TEOpUs Ta30B U €€ SKCIEPUMEHTAIbHOE
00OCHOBaHUE.

21. AOconroTHas TemiepaTypa Kak Mepa dHEpruu Tela.

22.  VYnpyrue cwisl. [Ipupona ynpyrux cui. [IpyunHa nx BO3HUKHOBEHMUS.

23.  OcHoBHoe ypaBHeHne MKT. YpaBHeHHE COCTOSIHMS MIEaJbHOIO Tras3a
(ypaBHeHue MeHneneeBa-Knamneiipona).

24, IlpuMeHeHHE TMEpPBOr0 3aKOHA TEPMOJUHAMHUKH JUIsI H30MPOIIECCOB.
3HayeHue MEPBOTO 3aKOHA TEPMOJMHAMHMKHU. BTOopoil 3akoH TepmoauHamuku. Ero
3HA4YCHUE.

25. BnaxHocTh BO3IyXa, abcoitoTHass MW oTHocuTenbHas. CrnocoOsbl
MU3MEPEHUS BIAXKHOCTH BO3yXa.

26. AOGconroTHas TemriepaTypa. AOCOTIOTHBIN HOJIb.

27. Temmneparypa Kak Mepa SHEPTHH MOJIEKYJI. TerioBoe paBHOBECHE.

DJIeKTPHUYECTBO M MATHETU3M:

1. DnexTpudecKue 3apsapl, UX B3aumojercTere. 3akoH KyoHa.

2. Onektpuueckoe mnone. Hampsok€éaHocte 1onss.  CHIIOBBIE  JIMHUU
AIEKTPOCTATUYECKOTO NoJI. [IpuHIMI Cyneprno3uiu 3JI€KTPOCTATUYECKHUX MOJIEH.

3. IToToK BEKTOpa HANPSKEHHOCTH AJIEKTPOCTATHYECKOTO moiisd. Teopema

Octporpaackoro-I"aycca.
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4. [Ipumenenue Tteopembl OcTporpaackoro-l'aycca st pacuera moJis
pPaBHOMEPHO 3apsHKEHHON OECKOHEYHOM TIIOCKOCTH.

3. [Ipumenenue  Tteopembl  Octporpaackoro-I'aycca  mnga  pacuera
ANEKTPOCTATUYECKOTO TOJIS [Iapa, PABHOMEPHO 3aPSKEHHOTO IO TOBEPXHOCTH.

6. PaGota mno mnepemenieHut0 3apsja B AJIEKTPOCTATUUECKOM  TIOJIE.
[ToTeHUIMATBbHBIN Xapaxkrep ANEKTPOCTATUYECKOTO TTOJISL. [Torenuman.
OKBUINOTEHIMAIBHBIE TOBEPXHOCTH.

7. ITorennuman. IIpuHIUII CynIEpHIO3UIIUN 3JIEKTPOCTATUUECKUX ITOJIEH.

8. CBsi3b  MEXAYy HAIpPSHKEHHOCTBIO  DJIEKTPOCTATHYECKOIO IO H
MOTEHIAAIIOM.

9. DNEKTPOCTaTUUECKOE T0JIE B IUDIICKTPUKAX.

10. DnektpoeMkocCTh poBoAHUKA. KOHAEHCATOPHI U UX BNEKTPOEMKOCTb.

11. DHeprus 3apsKEHHOTO KOHAEHCATOPA U AJIEKTPOCTATUUECKOTO TMOJIS.

12.  DOnexrpudeckuit Tok. Cuiga TOKa, IUIOTHOCTh TOKa. Y CJIOBHUSA
CYILIECTBOBAHHUSI DJIEKTPUUYECKOTO TOKA.

13.  3akon Oma B uHTerpanpHoil (opme. Hampspkenue, 37€KTpOABUKYILIAS
cuja, pa3HOCTh MOTEHIIUAJIOB.

14. 3axon JIxoyns-Jlenua B nuddepeHninanbHOl U UHTErpajabHON hopMme.

15. Krnaccuueckas Teopusi 3JIE€KTPONPOBOAMMOCTH METAJIOB. BBIBOJ] 3aKOHA
Oma B jauddepennuanbHoli ¢GopMe Ha OCHOBE KJIACCHYECKOW  TEOpUHU
AIEKTPONPOBOIUMOCTH METAJIIOB.

16. MarauTtHoe nojie. BeKTop MarHUTHOW MHIYKITUU.

17. 3akon buo-Capapa-Jlarslaca u  ero TMpUMEHEHHE [UJIsi  pacyera
MAarHUTHOTO MOJII KPYTOBOTO TOKA.

18. Iupkynsiuuss BEKTOpa WHAYKUMH MAarHUTHOTO TOJIA. 3aKOH IOJHOTO
TOKA.

19.  [eiicTBHEe MarHUTHOIrO MOJIS HA TPOBOJHUK ¢ TOKOM. Cuna Amnepa.

20. Jle¥icTBHME MarHUTHOTO MOJISI HA ABMXKYIIME 3apsia. Cuia JlopeHia.

21. JlelicTBHME MAarHUTHOTO MOJISI HA KOHTYP C TOKOM.

22. MarnuTtHbiit otok. PaboTa mo mnepeMeiieHno TpoBOJIHUKA U KOHTYpa
CTOKOM B MarHMTHOM TIOJIE.

23. MarunuTHoe 1oJie B BellecTBe. J[mamMarHeTuku U mapamMarHeTHKH.

24.  ®deppOMarHeTUKHU.

25. DnekrtpomarHutHas uHAykuus. 3akoH @apanes. [Ipasumno Jlenua.

26. CaMOWHIYKIUS U UHIYKTUBHOCTD.

27.  DHeprus MarHUTHOTO TOJIS.

28. KomnebartenpHblli  KOHTYp.  ['apMOHWYECKHE  DIEKTPOMATrHUTHBIC
KOJIeOaHMsI.

29. 3aryxarwllue 3JeKTPOMarHuTHHIE KOJIeOaHus.

30. BbIHYXAEHHBIE JIEKTPOMarHuTHbIE KoiebaHus. Pe3oHaHc.

31. VYpaBHeHue MakcBemia B UHTETpaJIbHOM (hopMe.

32. DnekTpoMarHuTHbIC BOJIHBIL. [[10CKas 3nekTpoMarauTHasi BOJIHA.
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(DoHa OIEHOYHBIX CPEACTB TMPEJACTABICH B NPWIOKEHUU K pabouei

pOrpaMMme).

8.2. KOHTpOJILHLIe 3a/laHUsI 1 MaTepuaJibl, HCOGXOI{I/IMBIC AJIAA OICHKH 3HaHI/Il7[,
yMeHI/Iﬁ U HABBIKOB H (I/IJII/I) onbiTa JE€ATECJIBbHOCTH, XAPAKTECPUIYIOINUX ITAllbI
(l)OpMI/IpOBaHl/Iﬂ KOMHeTeHHHﬁ B IIpouecce OCBOCHUA 06p330BaTeHLHOﬁ NmporpamMmmal

8.2.1. KoHTpobHbIe BONPOCHI MO TeMam (paszenam) A1a Onpoca Ha 3aHATUAX

Tewma (pazmen)

Bomnpocsl

Mexanuka. DIIEMEHTBI
kuHemaTuku. OOmumii  cirydait
KPHUBOJIMHEHHOIO JBUKEHUS
MaTepUAIbHON TOYKU. Bumsl
MEXaHUYECKOI'0 JBHKECHUS TEI.
IlousTus Tela OTCYETA,
CHUCTEMBI OTCYETa, qyucnia
cTerneHen CBOOO/IBI.
[IpsamosnnHeitHOE JBIDKEHUE
MaTepHATbHOMN TOYKH.
JIBrxeHue MaTepUaJIbHOU
TOYKH TI0 OKpYXHOCTU. IIyTb.
CkopocTb. YCKOpEeHHE U €ro
COCTAaBIIAIOIIHNE. Jnnamuka
MaTepuaJbHOW TOYKH. Macca.
Cuna. 3akonsl HeroToHa.

3aKOH M3MEHEHHUS KOJMYECTBAa JIBWKEHHUS. 3aKOH COXpaHEHHUS
KoJim4yecTBa JBMKeHUs. llpunoxenus B npupojne u texHuke. Pabora,
SHEpPrusi, MOIIHOCTh. 3aKOH COXpaHEHHs »JHepruu. JuHamuka
BpaLIATEJILHOIO IBUYKEHHUS.

Mowment cunbl. PabGora BO BpamaTenbHOM JABM)KEHHU. MOMEHT
MHEPLUN MaTepUaIbHONW TOYKH, TE€NA, TOHKOIO OAHOPOJHOIO CTEPKHS,
IOJIOTO  OJHOPOAHOTO  LMJIMHApPA,  KOJbIQA, HPSIMOYTOJIBHOIO
napajuleIenunea.

[Ipumepel ompeznesieHHss MOMEHTA WHEPLUHMHM Tejla JUHAMUYECKUM
MeTo0oM. MomeHT umiynbca. Kunetnyeckas sHeprust Bpallaromerocs
Tena. OCHOBHOE ypaBHEHME IUHAMMKH BpalaTEIbHOTO JBUKECHMSL.
3aKOH COXpPaHEHHs MOMEHTA UMITyJIbCa

Konebanus. CBobOomHbie, TapMoHUYEeCKHe KosieOaHusa. CmemieHue,
CKOpOCTh, YCKOpEHHe, Tmepuon, ¢a3za KoleOaHWid, dYacToTa.
3aryxatomue  konebanms. [lepumonm  3aryxarmommx — KOJICOAHHIA.
Aneproanueckue KoneOanus. BeiHyXaeHHbIE KoneOaHus. PezoHaHc.
[Tonsitue aBTokoneGanuil. 'apmonndeckuii ocunsuistop. [pyKuHHBIH,
dbuznyecKuil, MaTeMaTUIECKUI MasITHUKH.

Kunernueckas u INOTCHIUMAJIbHAA SHCPI'UH K0J1e0aTEILHOIO JBMOKXCHUA.

Hedbopmaruu  TBepaoro Tena.
3akoH ['yka. Ymopyrue BOJHBIL

BonnoBsie IIPOLIECCHI.
IIpononpHple M HONEpEYHbIE
BOJHBL. YPaBHEHHE IIJIOCKOM

BosiHbI. [lonsaTusa: ¢daza BOIHBL,
(GpOHT BOJIHBI, JJIMHA BOJIHBI.
[ToTok 3HEprun BoiIH
I'unponnHamuka. [aBnenue
kuakoctu. 3akoH Ilackans st
JKUIKOCTEH W raszoB. JlaBieHue
Ha JIHO U CTEHKH cocyda IpH
JIEWCTBUM CHUJTBI TSDKECTH.

3akoH Apxumena. YpaBHEHUE HEPa3phIBHOCTH. Y paBHeHUEe bepHysuim.

TpyOka  Iluto-lIlpanarns.  Bogoctpyitaeiii  Hacoc.  dopmyna
Toppuuesu.

MoueKkynsIpHO-KUHETUYECKAsE TEOPUsl HJCAIBHBIX TIa30B. 3aKOHBI,
ONHUCHIBAIOIIHE IIOBEIEHHE MIOEAILHBIX TIa3oB: 3akoH  boiinsg-
Mapuorra, [I'eii-JIroccaka, [lanbrona. VYpasHenusa Kialinepona,

MenneneeBa-Knaitnepona. Iloctositnaas bonsiimana.

Yucio Jlommuara. OcHOBHOE
KHHeTH‘IeCKOﬁ TeOpI/II/I NACAJIBHBIX I'a30B.

YpaBHCHHUC MOJICKYJISIPHO-

SBnenust nepenoca: auddysus,
TETUTOTIPOBOTHOCT,
BHyTpeHHee TpeHue. OCHOBBI
TEPMOJIUHAMUKHU. Yucno
CTereHel CBOOOABI MOJIEKYJIBI.
3aKkoH PaBHOMEPHOTO
pacripesie/ieHusi  SHEpruu 1o
CTEMNEeHsIM CBOOO/IBI MOJIEKYI.

[lepBoe Hawamo TepmoauHamuiku. PaboTa ra3za mpu U3MEHEHUH €ro
obbema. TermnoeMKocTh, ypaBHeHHe Maiiepa.

Bszkocth (BHyTpeHHee TpeHue). JMHamuueckas U KUHEMaTHYecKas
BA3KOCTh. HBIOTOHOBCKME U HEHBIOTOHOBCKHME kuakoctu. Cuia
BHYTPEHHETO TpeHHs. METOoapl OmpeneneHus] BSI3KOCTH: a) METOJ
Crokca; 6) meron Ilyazeiinsa. Uumcno PeitHonmbaca. JlamuHapHbId U
TypOYJIECHTHBIN PEKUMBI TEUCHUS KUIKOCTH

HpI/IMeHeHI/Ie INCPBOro Havdajaa TCPMOAMHAMHUKH K H30IPOHCCCaM.

21




Tewma (pazgen) Bomnpocsr
M3oxopubeiii  mpomecc.  M3o006apubiii  mponecc.  M3orepmuyeckuii
nporiecc.  Aamabatmueckwii  mporiecc  (ypaBHenue —Ilyaccona).

[TomurponHeiii mporecc. Kpyrosoi mpouece (uuki). OO6parumbie u
HeoOpaTUMBbIe Tporiecchl. Bropoe Havano TepMOIMHAMUKH.

OHTpOIHUs, €€ CTaTUCTHYECKOE
TOJKOBaHHUEC n CBA3b C
TEPMOJIUHAMUYECKOMN
BEPOSITHOCTHIO.

Tperbe Hauamo  TEepMOAMHAMHUKU. TEIJIOBBIE  JBUTATeIM  H
XoyoauibHble MamuHbl. [{ukin KapHo W ero k.ana. s UAeaabHOTO
raza.

I'eomeTpuueckas ontuka

Wurepdepennus cera

Hudpakuus cBeta

BiamMmoneiicTBue 3/M BOJIH C BCIIICCTBOM.

HOJ'IHpI/BaI_[I/Iﬂ CBCTa

KBanrtoBas nmpupoia u3mydeHus
DNEeKTpOMarHuTHas HMHIYKIUS
(ompiter  Dapanes).  3akoH
®apanes. Buxpebie TOkU (TOKH
®dyko).

WunyktuBHOCT, KOHTypa. CamouHAykius. B3aumHass WHIyKUMs.
Tpanchopmaropbl. DHEprusi MATHUTHOTO TOJIsl. MarHUTHBIE CBOMCTBA
BELIECTBA.

OcHoBbI Teopun MakcBenia Jyisi 3JIeKTPOMAarHuTHOTO 1oJisi. Buxpesoe
nosie. Tok cMemenus. YpaBHeHue Makcpeiuia.

[Iepemennsbiit Tok. Llenu nepeMeHHOT0 TOKa C aKTUBHBIM, EMKOCTHBIM
YW UHIYKTUBHBIM COMPOTHBJICHUEM. Pe30HAHC HampsiKEHUH U TOKOB.
O0600611eHHbIH 3aKk0H OMa. MOIITHOCTH B 1€MW MEPEMEHHOTO TOKA.

Mexanuveckue u 3/M
Kosie0aHusl.
KBazucrannonaphsie TOKH.
Yupyrue BOJIHBI.
DJIEKTPOMAarHUTHHIEC BOJIHBI
Mexanuka. DIIEeMEHTHI
kuHemaTuku. OOmmii  cirydait
KPUBOJUHEHHOTO JBUKEHUS
MaTepUAIbHON TOYKU. Bumsl

MEXaHUYCCKOIo ABMIXKCHUSA TCII.

IHousTus Teaa OTCYETA,
CHCTEMBI OTCUEeTa, yuciaa
CTeTIeHEH CBOOO/IBI.
[IpsamosnnHeitHOEe JIBUKCHHE
MaTepHATbHOMN TOYKH.
JIBrxeHue MaTepUalbHOU

TOYKM I0 OKpYKHOCTH. IlyTs.
CkopocTe. YCKOpeHHE U  €ro
COCTAaBJISIOIIIIE. Jmaamuka
MaTepuaJbHOW TOYKH. Macca.
Cuna.

3axonsl HeroToHA.

3aKOH M3MEHEHHS KOJMYECTBA JBWKEHHUS. 3aKOH COXpaHEHUs
KOJM4ecTBa JBIKeHUs. [Ipmioxenus B nmpupone u TexHuke. Padora,
SHEPIUsi, MOILIHOCTb. 3aKOH COXpaHEHUs HSHepruu. JuHamuka
BpallaTeIbHOTO JIBIKEHUS. MomeHT cwibl. PaboTa BO BpamareasHOM
JIBHOKCHUU.

MOMEHT MHEPIIMU MATePUAIBHOM TOYKH, T€jla, TOHKOTO OJHOPOIHOIO
CTEPIKHSI, MOJIOTO OJHOPOJIHOTO IMJIMHJIPA, KOJbLA, IPSIMOYTOJILHOTO
napaienenunena. [Ipumepsl onpeneneHuss MOMEHTa MHEPUUU Tella
JTMHAMUYECKUM METOJIOM. MOMEHT UMITyJIbCa.

Kunernueckas sHeprus Bpamaronierocsi tena. OCHOBHOE YpaBHEHUE
JUHAMUKU BPaLIaTeIbHOTO JIBUXKEHHS. 3aKOH COXPAaHEHHs MOMEHTa
UMITyJIbCA.

Konebauns. CBo0OOHEIE,
rapMOHUYECKHE KoseOaHusl.
CmMmenieHue, CKOpOCTb,
ycKkopeHue,  mepuoi,  ¢aza
KOJIEOAHUH, yacTorTa.
3aryxaroiue KoJIeOaHusl.
[Tepuon 3aTyXaroIuX

IMapmonuyeckuit OCHUJUISATOP. [IpyxuHHBIHA,
MaTeMaTHYEeCKUU MasiTHUKHU. Kunernueckas )41
SHEPTUH KOJIeOATEeTbHOTO IBUKECHHUS.

Jedopmaruu TBEpIOrO TENa.

bu3nUecKui,
IIOTCHIMAaJIbHas

3akon ['yka. Ynpyrue BosnnHbl. BosHOBBIE mporniecchl. [IpogosibHbie U
NOTIEPEYHbIC BOJHBI. YpaBHEHHE IUIOCKOW BosHbL [lomsTus: ¢asa
BOJIHBI, POHT BOJIHBI, JUTMHA BOJIHBI. [I0TOK HEprUU BOJIH
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Tewma (pazgen)

Bomnpocsl

KoneOaHuil. Anepuoanyeckue
KoJieOaHusl. BrinyxieHHbIE

I'maponuuamuka. [aBnenwe kujakoctu. 3akoH Ilackamsa — mis
JKUJIKOCTEHN U ra3oB. /[aBiieHuE HAa THO U CTEHKHU COCYJa MPU IECHCTBUH
CHUJIBI TSDKECTU. 3aKOH ApXHMeEa.

VYpaBHeHune HepaspelBHOCTU. YpaBHeHue bepnymmm. Tpy6ka Iluro-
IIpannarns. Bonoctpyiineiii Hacoc. @opmyna Toppuyesin.

D T
RUOUJICUAOvizi. T o5UHdAU. TTUHATYIT

MonekynspHO-KHHETUYEeCKast
TEOpHUsi  UACAIbHBIX  Ta30B.
3aKOHBlI, OTHCHIBAIOIIUE
MOBEJICHUE WUJICATbHBIX Ta30B:
3akoH boitnsg- Mapuotra, ['eil-
JItoccaka, JanbpToHa.
YpaBHeHus Kunaitnepona,
MenneneeBa-Knaitnepona.
[Tocrosinnas bonsumana. Yucio
JlommMura.

OcHOBHOE  ypaBHEHHE MOJIEKYJIIPHO-KHHETUYECKOH  TEOpPUH
UJCAIBHBIX Ta30B.
SBnenuss mnepenoca: UQPQPy3us, TEIUIONPOBOJHOCTh, BHYTPEHHEE

TpEHUE.

OcHOBBI TepMOAMHAMHUKH. YMCIIO CTENeHe CBOOOABI MOJICKYJIBI.
3aKOH PaBHOMEPHOTO paclpeAeNieHUs] SJHEPTUU MO CTEMEeHSIM CBOOO/IBI
Mosiekyn. IlepBoe Hauamo tepmoamHamuku. PabGota raza mnpu
M3MEHEHUH ero oobema. TemnoeMKocTh, ypaBHeHne Maiiepa.

Bsskocth (BHyTpeHHee TpeHue). JlmHamuueckass U KUHEMaTH4ecKas
BA3KOCTb. HBIOTOHOBCKME M HEHBIOTOHOBCKME kuakocTu. Cuia
BHYTPEHHETro TpeHHs. MeToapl omnpeaeneHusl BSI3KOCTH: a) METOJ
Crokca; 0) meroxn Ilyaseitna. Yucno PeitHonbaca. JlamuHapHbIid 1
TypOYJICHTHBIN PEKUMBI TEUECHHUS KUAKOCTU

HpI/IMeHeHI/IC IepBOro Havalia
TEPMOANHAMUKHA K
nu3orponeccam.

M3oxopueiid  mporecc.  M3o00apHbiii  mpomecc.  M3otepmudeckwmii
nporecc. Anumabatmueckuii  mpouecc  (ypaBHenme —Ilyaccona).
[ToauTponnslil nporecc. Kpyrosoii nponecc (1UKII).

OOpatumble ¥ HeoOpaTuMmble  mporecchl. Bropoe  Hauaio
TEPMOJUHAMHUKH.

OHTpomusi, €€  CTaTUCTHMYECKOE  TOJKOBaHME U  CBSI3b C

TepMOﬂHHaMquCKOﬁ BCPOATHOCTBIO.

Tperpe Hauamo  TEPMOAMHAMHUKH. TEIUIOBBIE  JBUTATEIM W
xosoawibHble MamuHbl. [{ukn KapHo u ero k.m.ja. nis HeasbHOTO
rasa.

['eomeTpuyeckas ONTUKA

WNuTtepdepenius cBera

Judpaxims cBera

BsaumoneiicTBue 3/M BOJIH C BEIIECTBOM

[Tonsipuzanus ceera

KBanToBas nmpupozaa u3inyueHus
DNeKTpOMarHuTHasT ~ WHIYKIIHAS
(oTBITHI Ddapanes). 3akoH
®apanes. Buxpesbie TokU (TOKH
Dyko).

NunyktuBHOCTE KOHTypa. CamomHnaykuus. B3anMHas MHIyKOus.

Tpanchopmartopsl.

SHG];)FI/ISI MAar"guTHOI'O ITOJIA.

MaruuTHbIE CBOMCTBA BEIIECTBA.

OcHoBbl TeOpuH MakcBeiia Juist

JJIEKTPOMArHUTHOI'O OJIA.
Buxpesoe ToJIE. Tox
CMEILECHUS. YpaBHeHue
Makcaemia.

ITepemennsbIii TOoK. Ilenn nmepeMeHHOTO TOKA ¢ aKTUBHBIM, EMKOCTHBIM
U MHAYKTHBHBIM COIIPOTHBJICHUCM. Pe3onanc HaprDKCHI/II\/'I 1 TOKOB.
O0600meHHbIi 3akoH OMa. MOITHOCTH B IETH TIEPEMEHHOTO TOKA.
MexaHuka.

OneMeHThl kuHeMaTuku. OOMmui ciydail KpUBOJIMHEHHOTO JIBUKEHUS
MAaTepUAIBHON TOYKH. BUabl MeXxaHH4eCKOTo ABMKEHHS Tell. [lonsaTus
Tejla OTCYeTa, CHCTEMBI OTCUeTa, 4YHCJIa CTENeHEeH CBOOObI.
[IpsimonHENHOE IBHKEHUE MATEPUAJIBHOM TOUYKH.

JBrkeHrne maTepuallbHOM TOYKHA 1O OKpYKHOCTH. IlyTh. CKOpOCTB.
Yckopenue u ero cocrapisromuye. J[MHaMuKa mMaTepuaibHOM TOYKH.
Macca. Cuna. 3akonsl HproTOHa.

23




Tewma (pazgen)

Bomnpocsl

3aKOH H3MEHEHUS KOJIMYECTBA
JIBIDKCHUS. 3aKOH COXPaHCHHS

KOJIM4YeCTBa JBUKEHUS.
IIpunoxenus B 1pupoae u
texunuke. PaGora, sHeprus,
MOILHOCTb. 3aKOH COXpPaHEHUS
SHEPIUH. Jlunamuka
BpalaTeJIbHOro JIBUYKEHUSI.
Mowment cunbl.  PaGora Bo
BpanaTeJIbHOM JBIDKEHUU.
MomeHT WHEPLHUU
MAaTepUAIbHOM  TOYKHM, Tela,
TOHKOT'O OJHOPOJHOIO CTEPKHS,
I10JIOTO OJIHOPOJIHOTO
HUIUHAPA, KOJIbLIA,
MPSIMOYTOJIBHOTO

napauienenunena.  I[Ipumepsr
onpeieneHus MOMEHTA

HHECPLOUHU TCEJIa AUHAMHUYCCKHUM
MCETOJ0M.

MomeHT HMITYJIbCA. Kunernueckas OHEpPIrusa Bpalaromerocsa TeEia.
OcHoOBHOE YPAaBHCHUEC JUHAMUKH BPAlIATCIbHOI'O ABHIXCHUS. 3aKkoH
COXPAaHCHUA MOMCHTA UMITYyJIbCa

Konebanus. CBoOomHble, rapMoHWYeckue Konebanusi. CwemieHue,
CKOpOCTh, yCKOpeHHue, Tmepuon, (¢a3za KoilebaHMi, dYacToTa.
3aryxaromue  konebanusa. [lepuon  3aryxaomux — KOJeOaHMIA.
Anepuoanueckue Kosiebanus. BeiHyxaeHHbIe KoneOaHus. PezoHaHc.
[lonsTue aBTOKONE0aHNM. ["apmonnueckuit ocruuasTop. [pyXuHHBIH,
buznyeckuil, MaTeMaTUYECKUI MasiTHUKH.

Kunernueckas v moTeHIMagIbHas JHEPTUU KOJIe0aTEIbHOTO ABMKEHUS.
Hedopmarun TBeporo tena. 3akoH ['yka. Yrpyrue BosHbl. BomHOBbIE
nponiecchl. [IpoonbHBIE U TONEPEYHBIE BOJIHBI. Y PABHEHHE IJIOCKOU
BoNHBL. [loHsATHA: (a3a BONHBI, PPOHT BOJHBI, JJIMHA BOJIHBL [lOTOK
SHEPTUH BOJH

I'mpponrnamuka. JlaBrenue
JKUOKOCTH. 3akoH Ilackansa mis
JKUJIKOCTEN M Ta3oB. JlaBieHue
Ha JHO W CTEHKH cOcCyJa MpHU
JEWCTBUU CHUJIBI TSIKECTH.

3akoH ApxuMmena. YpaBHEHUE Hepa3pbIBHOCTH. Y paBHeHUEe bepHyn.
TpyOxka ITuro-IIpanntisa. BomoctpyiiHblil Hacoc.

®opmyna Toppuuemn.

MonexkynsipHO-KUHETUYECKasi TEOpHUS WACAIBbHBIX Ta30B. 3aKOHBI,
OIMCHIBAIOIIME TIOBEJCHHE HJAeajJbHBIX Ta30B: 3akoH boins-
Mapuorra, [Ieii-JTroccaka, J[lanproHa. VYpaBHenus Kiaitnepona,
MenneneeBa-Kiaiinepona. IlocTossHHAs Bboapnmana. Yucio
Jlommvunra. OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-KMHETHUUECKOU
TEOPHUH UJI€ATbHBIX a30B.

SBnenuss mnepeHoca: AuQdy3us, TEMIONPOBOJHOCTh, BHYTpPEHHEE
tpeHue. OCHOBBI TepMOAWHAMUKH. Yucino creneHeir CcBOOOIBI
MOJIEKYJIbl. 3aKOH paBHOMEPHOIO pacHpeiesieHUuss JHEPruu 1o

CTemeHsiM cBOOOAbl MoJiekynd. IlepBoe Hauano TepMOAMHAMUKH.
Pabora raza mpu u3mMeHeHuH ero oobema. TerioeMKocTb, ypaBHEHHUE

BsizkocTh (BHyTpeHHEE TpeHUE).

JInnamuyeckas u
KMHEMAaTHYeCKast BSI3KOCTb.
HrroToHOBCKHE 51
HEHbIOTOHOBCKHE KUJIKOCTH.

Cuna BHYTpPEHHEIO TPEHHUS.

Maiiepa.
Metoapl ompeneneHus Bsa3kocTu: a) wmeron Crokca; 0) MeTof
[Tyazeitnga. Ywucno Pelinonpaca. JlamuHapHblii U TypOyJeHTHBIN

PEKUMBI TCUCHUA ) KUJIKOCTH

[IpumeHeHne mnepBOro Havajga TEPMOIAMHAMHUKH K H3O0MPOIIECCAM.
M3oxopueiii  mporecc.  M3o00apHbiii  mpomecc.  M3orepmudeckwuii
nporecc. Anuabatuueckuii  mpouecc  (ypaBHenme Ilyaccona).
[Momurponuseiii npouecc. Kpyroeoit mpornecc (uuki). OOpatumbie u
HeoOpaTuMeble mpoliecchl. Bropoe Hauano TepMoJuHaAMUKH.

:‘)HTPOHI/ISI, €c CTaTUCTHYCCKOC TOJIKOBAaHHC u CBA3b C
TepMOHHHaMH‘{eCKOﬁ BCPOATHOCTBIO. TpeTLe Ha4YaJlo TCpMOJUHAMUKH.
TennoBwie JABHUI'aTCIM U XOJOJHJIbHBIC MAIlIHWHBI. ]_II/IKJ'I KapHo n €ero
K.I1.4. AJId HAC€aJIbHOI'O Ira3a.
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Tewma (pazgen) Bomnpocsr

['eomeTpuyeckas ontuka WnTepdepenius caera

Judpaxims cBera

BzaumoneiictBue 3/M BOJH C
/M BOJIH C BEIIECTBOM

BEIIECTBOM
LWKkana oL EeHMNBaHMA OTBETOB Ha BOMPOCHI
[IIkana olleHUBaHUS Kputepuu onieHuBaHHUS
OOyuarommuiics TIyOOKO M COJAEPKATETLHO PACKPHIBAET OTBET Ha
«OTIU4HO» KaXKIBI TEOPETUUECKUI BOMPOC, HE JOMYCTUB OMIMOOK. OTBET HOCUT

Pa3BEPHYTHIN M MCUEPIBIBAIOIINN XapaAKTED.

OOyvaromuiics B IEJIOM PACKPHIBAET TEOPETUYECKHE BOIPOCHI,
«Xopouio» OJIHAaKO OTBET XOTs Obl HA OJUH M3 HUX HE HOCHUT PAa3BEPHYTOrO U
MCYEPIBIBAIOIIETO XapaKTepa.

OOyyaromuiics B 1IEJIOM PACKpPbIBAET TEOPETUYECKUE BOIMPOCHI U
JOMyCKaeT  psAJ  HETOYHOCTEH,  (parMeHTapHO  pacKpbIBaeT
CoJlep’KaHHWE TEOPETUYECKUX BOIMPOCOB MM HMX  PACKPBIBAET
COJIeprKaTeNbHO, HO JOIYCKasi 3HaUUTEIbHbIE HETOYHOCTH.

«Y IOBJIETB OPHUTCIIBHO»

O6yanOHlHﬁCH HC 3HaAcCT OTBCTOB Ha IIOCTAaBJICHHBIC
TCOPCTUUCCKHUEC BOMIPOCHL.

<<Hey,JIOBJ'IeTBOpI/ITeJ'II)HO»

8.2.2. Tembl 1u1s JokJIag0B (pedepaToB)
Mexanuka:
Kunemartnka Touku. Moaenu B MEXaHUKE
3akonsl HproTOHA
3aKOH COXpAaHEHUS UMITYJIbCA
Pabota, sHeprus, MOUTHOCTbD.
Kunernueckas u moTeHUUaNIbHAS YHEPTHSL. 3aKOH COXPAHEHUS YHEPTUH.
3aKOH BCEMUPHOTO TATOTEHUS
Kocmuueckue ckopoctu
MowmeHT nHepuuu.
9. VYpaBHEHUSI JUHAMUKH BPAILIATEIIbHOTO ABUKEHHUS TBEPAOTO TeEJA.
10.  Hedopmarus TBepaOro Teia
11. JlaBneHwue B )KHUIKOCTH
12.  VYpaBHeHnue bepHyiuu u ero cieicTBus
13. Tlocrymater CTO. [IpeobpazoBanus Jlopenia
14. PensTUBUCTCKHN 3aKOH CIIOXKEHHS CKOPOCTEM.
15. HHrepBan Mexay COOBITUSMH.
16.  3akoH B3aMMOCBSI3M MAacChl U DHEPTUH
MonexynspHast pu3uka u TepMOAMHAMUKA!

PN B W=

1. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH HACAIBHOTO rasa.
MoneKkyJIsIpHO-KUHETUYECKOE TOJIKOBAHUE TEPMOJUHAMUYECKON TEMIIEPATYPHI.

2. Pacnipenenenne Makcgemna-bosbiimana

3. SIBnenus nepeHoca.
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TepMOoIUHAMHUYECKHUN METOJI, TEPMOJIUHAMHUYECKUE CUCTEMBI.

Pabota u temora. [lepBoe Ha4amo TepMOAMHAMUKH.

Kpyrossie npoueccel

: DHTpONUSL CUCTEMBI, €€ CTAaTUCTUYECKOE TOJIKOBAHUE H CBA3b C
TEPMOJIMHAMUYECKON BEPOATHOCTHIO.

4
5.
6.
7

8. Cuitbl ¥ TOTEHIUAIIBHAS DHEPTHSI MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBHS.
9. YpaBHeHue u uzorepMbl Ban-/lep-Banbca. BHyTpeHHss 3Heprus peajabHOro
rasa.

10. ®a3a u ¢azosie nepexoanl. Pa3oBeie AMarpaMmbl. TpoitHas TOYKa.
11. CaoiicTBa xxkuakocteil. [IToBepXHOCTHOE HATSHKEHUE.

12.  Kpucrannudeckue u amopdHbIe Tena.

DIEeKTPUYECTBO U MAarHETU3M:

l. DIEKTPOCTATHYECKOE TOJIE U €r0 CUIIOBAs XapaKTEPUCTHUKA.

2. OKBUMNOTEHIMATbHBIE TOBEPXHOCTH

3. Turbel AMANEKTPUKOB U X nossipusanus. [lomsspusoBannocts. HanpsxeHHOCTD
NOJIS B IUBJIEKTPUKE.

4. YcnoBus Ha rpaHuLE IBYX JUAJIEKTPUKOB

5. CropoHHHE CUJIBL. DIEKTPOJABIKYLIAs cuia W HanpsbkeHue. CONpoTHBICHHE
IIPOBOTHUKOB.

6. [TpaBuia Kupxroda.

7. MarauTHoe IoJse 1 ero XapakTepUCTHKH.

8. [upkynsanus BEKTOpa MHAYKIMU MarHUTHOI'O IIOJISI B BAKyyMe.

9. MarauTHsI€ 10JIsI COJIEHOMIa U TOPOUAA.

10. Pabora no nepeMenieHuto IpoBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM IIOJIE.
11. MarnuTtHOe noje B BenecTBe. MarHUTHbIE MOMEHTBI aTOMOB.
12. Bwuabpl MarHeTUKOB.

13.  3akon Papanes. CaMOMHIYKLIHSL.

14.  DHeprus MarHUTHOTO ITOJIS.

15.  VYpaBHenus MakcBena A 3JI€KTPOMArHUTHOTO TOJISL.

16. BonHOBBIE ypaBHEHHS.

17. MexaHuyeckue U 31EKTPOMATHUTHBIE KOJIEOaHNS.

18.  KBasucranmoHapHbI€ TOKHU.

19. VYnpyrue BOJHBI.

20. DJEeKTpOMarHUTHBIE BOJIHBI.

21. T'eomerpuueckas ONTHKA.

22. HWatepdepenuus cpera.

23. Jludpakmus crera.

24.  BzauMoJeHCTBHE 3JEKTPOMATHUTHBIX BOJH C BEIIECTBOM.

25. Ilonspuzanus ceera.

26. KBaHTOBast NpUPOJAN3ITYYEHHUS.

27. Teopus aroma Bogopoja mno bopy.

28.  DieMeHThl KBAHTOBOW MEXAHUKH.

29. DnemeHTH (PU3UKH AaTOMOB U MOJIEKYJI.
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30. DneMeHTHl KBAHTOBOM CTaTUCTUKH M (PU3UKH TBEPJIOTO Tea.
31. DnemeHThl (HU3UKK ATOMHOTO SI/Ipa.

32.  DneMeHTHl (PM3UKHU AIEMEHTAPHBIX YACTHII.

33. @usnueckas KapTUHA MHpA.

Ilkana oneHUBaHUA

[IIxana orieHBaHUA

Kpurepuu orieHuBanus

OOyuaromuiics TayOOKO U COAEPKATEIBHO PACKPBIBAET TEMY

«OTan4HO» JOKJIa/a, HE JOMyCTHB OMMUOOK. OTBET HOCHT pa3BEepHYTHIH U
MCYEPIBIBAKOIINI XapaKTep.

OOyuaronuiicsi B IIeJIOM PacKpbIBaeT TEMY JOKJIaa, OJHAKO OTBET

«Xopomo» XOTs1 OBl HA OJIMH U3 HUX HE HOCUT Pa3BEPHYTOrO U MCUEPIBIBAIOIIETO

XapakTepa.

«Y IOBIIETBOPUTEIILHO

OOyyaromuiicss B LIETIOM PACKpPBIBAET TEMY JOKIAAa U JOMYCKaeT
PN HETOYHOCTEH, (parMeHTapHO  PACKPBIBACT  COJEpPKAHUE
TEOPETHUUECKUX BOIPOCOB WJIM UX PACKPBIBAET COACPKATEIBHO, HO
JIOTyCKasl 3HAYUTEIIbHBIE HETOYHOCTH.

<<Hey,I[OBJ'I€TBOpI/ITCJ'ILHO»

OOyyaromuiics He BJaJieeT BRIOPAHHON TeMOi

8.2.3. OneHoYHBIE CPEACTBA OCTATOYHBIX 3HAHUM (TECT)

Tect
Mexanuka

1. YUro npuHumaercs 3a equHuny ckopoctu B CU?

A) 1 xm/g
b) Im/c
B) lem/c
I') 1 xm/c

2. B kakux equHMUax usmepsiercss ummyJisc 8 CU?

A)1H

b) 1 xr

B) 1 xr/m*c
)1 Jx

3. MarepuajabHasi TOYKa — 3TO...

A). ..TeN0, KOTOPOE YCIOBHO MPUHUMAETCS 32 HETIOJIBUKHOE

b). ...Teno, KOTOpoe IBUXKETCS C TOCTOSTHHON CKOPOCTBIO

B). .Teno, pazmepaMu KOTOPOTO MOXKHO IIPEHEOPEUb B JAHHBIX YCIOBUAX

I'). ...Teno, HaxosIIeecs B Mpeeaax BUIUMOCTH

4.Cpenn nepeyucjaeHHbIX HUKe PU3NYECKUX BEJIUYNH, KAKAs 0HA BeJIMYHHA

cKajsipHas?

A) .nepemMeleHue
b) . ckopocTh

B) . nytb

I'). yckopenue
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5. B TpyOKe, U3 KOTOPOii 0TKaA4YaH BO31YyX, HA OJIHOH U TOM K€ BbICOTE HAXOAATCS
ApPOOMHKA, MPOOKa U nTH4Ybe nmepo. Kakoe u3 3TUX TeJs1 m03:Ke BCeX JOCTUTHET
JHA TPYOKM NPHU UX CBOOOTHOM MAJTEHUH C OJHOI BBICOTHI.

A).npobuHKa

b) .npo0Oka

B) .ntuube nepo

I') .Bce Tpu Tena AOCTUTHYT IHA TPYOKHU OAHOBPEMEHHO

6.Uto siBiIsieTCs TpaeKTOpUel ABUKEHUST MOJIEKYJIbI BO31yXa?

A) .mpsmas

b) .ayra okpyxHOCTH

B).yra mapa6osisr

I') .nomanas nuHus

7. Kak 10/:KHO IBUTaThCA TEJ0, YTOObI NPOHIEHHBIH MYTh ObLJ PABEH MOIYJII0
nepeMenieHus?

A).no npsiMont

b) 2.mo okpyxHOCTH

B) .o nipsiMoii, He U3MEHsIsl HallpaBJICHUSI IBUKEHUS

') . mo KpuBOIi TUHUM

8. TypucTt npoues mo ropu3oHTagabHoOMYy 1oJito 400 M cTporo Ha cesep, 3aTeM
eme 300 m Ha

BOCTOK. Haliure NpoMeHHbIM TYPUCTOM NYTh.

A). 300 m

b) .400 m

B) . 500 m

I').700 m

9 ABTOMOOWIIB el1eT ¢O CKOPOCThIO 60 KM/4, a aBTO0YC — €0 cKopocThIo 20 m/c.
CpaBHUTE CKOPOCTH ITHX TeJl.

A). y aBT0OYyCa CKOpPOCTh OOJIbIIIE

b). y aBTOMOOUIISI CKOPOCTH 0OJIbIIIE

B). ux ckopocTu paBHbI

[').cpeau OTBETOB HET MPABUIHLHOTO

10. Yro npuHuMaeTcs 3a eqnHuLy ckopoctu B CU?

A) 1 km/4

b) 1m/c

B) lcm/c

') 1 xm/c

11. B kakux equHMIax usMepsiercs nmmnyJjasc B CU?

A)1H

b) 1 kr

B) 1 xr/m*c

)1 Jx

12. MaTtepuajbHasi TOYKA — ITO...

A). ..TeJ0, KOTOPOE YCIOBHO MPUHUMAETCS 32 HEMOABUKHOE
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b). ...Teno, KOTOpOoe ABUKETCS C OCTOSHHON CKOPOCTBHIO

B). .Teno, pazmepaMu KOTOPOTO MOXKHO IIPEHEOPEUb B JaHHBIX YCIOBUAX

I'). ...Teno, HaxodAIEecs B IPEAeIax BUAUMOCTH

13.Cpenn nepevyucieHHbIX HUKe GU3NYECKUX BeJIHYNH, KAKAs OJHA BeJMYMHA
cKajsipHas?

A) .nepemMeleHue

b) . ckopocTh

B) . nyTb

). yckopenue

14. B TpyOxe, U3 KOTOPOH OTKA4YaH BO31YX, HA OJHOI M TOI ’Ke BbICOTE
HAXOIATCH APOOMHKA, MPOOKA U NTHYbe NMepo. Kakoe u3 3TUX TeJ1 mMo3:Ke Beex
JAOCTUTHET JHA TPYOKH NPH UX CBOOOJHOM NAJEHUM C OAHOM BBICOTHI.
A).1pobunKa

b) .mpobka

B) .ntuube nepo

I') .Bce Tpu Tena AOCTUTHYT JIHA TPYOKHU OAHOBPEMEHHO

15 .Yto siBsieTcH TPAaeKTOPHeEH ABHKEHUS MOJIEKYJIbI BO3ayxa?

A) .npsamas

b) .ayra okpyxHocTH

B).yra mapa6oJis

I') .nomanas nuHus

16. Kak 10J15kHO IBUTaThCS TeJI0, YTOObI POiiIeHHbIN MYTh ObLI paBeH MOAYJII0
nepeMenieHus?

A).mo npsimoit

b) 2.0 okpyxxHOCTH

B) .o nipsiMoii, He U3MEHsIsI HalTPaBJICHUSI IBUKEHUS

') . o kpuBOW TUHUU

17. Typuct npoiueJ mo ropu3oHTaabHoMYy noJiro 400 M cTporo Ha ceBep, 3aTeM
eme 300 m Ha

BOCTOK. Halure npoiiieHHbIH TYPUCTOM MY Th.

A). 300 m

b) .400 m

B) . 500 m

I') .700 m

18 ABTOMOOWIB e1eT ¢O CKOPOCThIO 60 KM/4, a aBTOOYC — €0 ckopocThIo 20 m/c.
CpaBHUTE CKOPOCTH ITHX TeJl.

A). y aBTOOYyCa CKOPOCTh OOJIbIIe

b). y aBTOMOOWMIISI CKOPOCTH OO0IBIIIE

B). ux ckopoCcTH paBHbI

[').cpenn 0TBETOB HET MPABUIIBHOTO

19. Yro npuHuMaercs 3a equHuLy ckopoctu B CU?

A) 1 xm/4

b) Im/c
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B) lcm/c

') 1 xm/c

20. B kakux eqmHuLax udmepsercs umnyabc B CU?

A)1H

b) 1 kr

B) 1 xr/m*c

)1 JIx

21. MarepuaJjbHasi TOYKA — 3TO...

A). ..Ten0, KOTOPOE YCIOBHO MPUHUMAETCS 32 HEMOABUKHOE

B). ...Teno, KOTOpoe ABUKETCS C TOCTOSHHON CKOPOCTHIO

B). .Teno, pazmepamu KOTOPOTo MOXKHO MPEeHEOpPeUb B IaHHBIX YCIOBHIX
I'). ...Teno, HaxodAIEeCs B IPEAEIax BUAUMOCTH

22.Cpenn nepeymcjieHHbIX HUKe PU3NYeCKUX BeJIMYUH, KaKasi 0/JHA BeJIUYUHA
cKaJspHas?

A) .nepemMelieHue

b) . ckopocTh

B) . nyTb

I'). yckopenue

23. B TpyOKke, u3 KOTOPOIl 0TKA4YaH BO3AYyX, HA OTHOM M TOil ’Ke BbICOTE
HAXOIATCH APOOMHKA, MPOOKa U NTHYbe nepo. Kakoe u3 3TUX TeJI mM03:Ke Beex
JOCTHUIHET JHA TPYOKH NMPHU MX CBOOOJHOM MaJeHUM € OJHOH BHICOTHI.
A).n1poOrHKa

b) .nmpobka

B) .ntuube nepo

') .Bce Tpu Tena HIOCTUTHYT JHA TPYOKH OAHOBPEMEHHO

24.Yt0 siBJIsIeTCA TPAEeKTOPUEN IBUKEHUS MOJIEKYJIbI BO3ayXxa?

A) .npsamas

b) .ayra okpyxHoCTH

B).nyra napa6osst

I') .momanas nuHUSA

25. Kak 10/12KHO IBUTaThCH TEJI0, YTOObI POMIEHHBIN IMYTh ObLJI PABEH MOXYJII0
nepeMenieHus?

A).1mio psimMoit

b) 2.1mo okpyxHOCTH

B) .o npsMoi, He U3MEHsIsl HapaBIICHUS IBUXKECHUS

') . mo KpuBOI TUHUH

26. Typuct npouieJi 1o ropu3zoHTAJIbHOMY 110110 400 M CTpPOro Ha ceBep, 3aTeEM
eme 300 M Ha

BOCTOK. Halure npoiiieHHbIH TYPUCTOM NYTh.

A). 300 m

b) .400 m

B).500 M

I .700 m

30



27 ABTOMOOMJIBb €/1eT €O CKOPOCTHI0 60 KM/4, a aBT00yC — €0 cKopocThIo 20 M/c.
CpaBHUTE CKOPOCTH ITHX TeJl.

A). y aBTOOYyCa CKOPOCTh OOJIbIIIE

b). y aBTOMOOUIS1 CKOPOCTH 0OJIbIIIE

B). ux ckopocTH paBHbI

[').cpenu 0TBETOB HET MPABUIIBHOTO

28.TypucT npouieJ 1mo ropu3oHTagabHoMy 1oJito 400 M cTporo Ha cesep, 3aTeM
eme 300 m Ha

BOCTOK. Haliure NpoMaeHHbIH TYPUCTOM NYTh.

A). 300 m

b) .400 m

B). 500 m

I').700 m

29 ABTOMOOMJIB e1eT €0 CKOPOCThI0 60 KM/4, a aBT00YC — €O CKOPOCTHIO 20 M/c.
CpaBHHMTE CKOPOCTH 3THX TeJl.

A). y aBT0OYyCa CKOPOCTh OOJIbIIIE

b). y aBTOMOOUIISI CKOPOCTH 0OJIbIIIE

B). ux ckopocTu paBHbI

[').cpenu 0TBETOB HET MPABUIIBHOTO

30. YUro npuHumaercs 3a exmHuny ckopoctu B CU?

A) 1 km/4
b) 1m/c
B) lcm/c
) 1 xm/c
Kntou
1[2]3]4[5]6]7[8]9f1o]1n[12][13[14]15]16]17 18] 19 20

MouJiekyasipHasi (PU3MKA U TEPMOIMHAMHKA:
1. Exmanna tepmoanHaMmmnyeckoi temmneparypsl B CU

a) rpanycel Llenscust  6) KeneBunbsr  B) Ixoymnu r) rpagycsl @apeHrenra
2. Yemy paBHO 3HaUeHHE NOCTOsIHHOI Boabumana?
a) 1,83*10% /K 0) 1,38*%10* Jlx/kr B)8,31*%10% JIx/Kr

r) 1,38%10% JIx/Kr
3. Beipasure 50 rpagycoB Lleabcus B KejabBunax
a) 50 K 0)-50K B) 323 K r)-223 K
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4.Y Kakoro u3 ra3os (BOJA0pPO/, YIJIepo/, a30T, KHCJI0POa) CPeIHAA
KBaJIpATHYHASI CKOPOCTH JIBUKEHHUS MOJIeKYJ HAauOob1as ?

a) BOJIOPOJ 0) yriepon C) a30T 1) KUCIIOPOT

S. Ilpu kakoi TeMueparype A0JKHO PEKPATHUTHCHA ABHKEHHE MOJIEKYJI?
a) 0 rpamycoB llenbcus 6) -100 rpagycos llenbcus

B) 0 K r)— 100 K

6. Kakasi U3 KOHCTAHT JaeT 3HAYeHNEe KOHIEHTPAMH MOJEKYJI H1eaJIbHOr0 raza
MPU HOPMAJIbHBIX YCJIOBUSAX?

a) noctosiHHas bonpiiMana 0) nmocrosinHas Jlommuara

B) IIOCTOSIHHAsE ABOTaJpO I') MOJISIpHAsI Ta30Basi MOCTOSTHHAS

7. Haiinure HeBepHYIO popmy.ry:

a) n=p/(kT) b) T=p/(kn) c)E=3kT/2 d)v=pV/(RT) e)Bce Bepubie

8. Kak usMeHnTCH 1aBJIeHUE W1€ATbHOI0 ra3a NPy yBeJIMYeHUN TeMIlepaTypbl
rasa

B 3 paza?

a) yBeIMUHUTCS B 3 pasa  6) yBemmautcs B \ 3 pasa B) HE U3MEHUTCS

I') YMEHBIIUTCS B 3 pa3a

9. Kak u3MeHHMTCH JaBJIeHUEe HIeAJbLHOI0 ra3a NMpy yBeJu4eHU cpeaHeit
KBaJPpATHYHOM CKOPOCTH MOJIEKY.I B 2 pa3a?

a) YBEJIMUUTCS B 2 pasza 0) yMeHbBIIUTCS B 2 pa3a B) HE U3MEHUTCS
r) yBeauuuTcs B 4 pasza

10. HaiinuTe 1aBjieHUEe UI€AJIbHOIO ra3a npu remmneparype 23 rpagyca Leabcus
1 KoHuenTpamuu 2*10% m™

a)63,5Ila  0)382,31la B) 828 Ila r) 4986 Ila

11. Exnauna repmoanHamu4yeckoii temneparypsl B CU

a) rpanycel Llenscust  0) KenbBunsl  B) Jxoynu r) rpaaycsl @apenreiira
12. Yemy paBHO 3HaYeHHE IOCTOAHHON boabumana?

a) 1,83*10% Ix/K 0) 1,38*10% JIx/kr B)8,31*%10% JIx/Kkr

r) 1,38%10% JIx/kr

13. Boeipasure 50 rpaaycoB Leancus B KeabBuHAX

a) 50 K 0) -50K B) 323 K r)-223 K

14. Y kakoro u3 razoB (Bo0OpOJ, YIJIepo/, a30T, KUCJIOPOI) CPeaHsIsI
KBaJIpaTHYHAsl CKOPOCTH JIBUKEHHUS MOJIEKYJ HAuOoIb1as ?

a) BOJIOPOJ 0) yriepon C) a30T 1) KUCJIOPO/T

15. IIpu kakoii TeMnepaType J0/KHO MPEKPATUTHCS IBHKEHHE MOJIEKYJ?
a) 0 rpamycos Llenbcus 0) -100 rpagycoB Llenscus

B) 0 K r)— 100 K

16. Kakasi U3 KOHCTAHT J1aeT 3HAYeHHUEe KOHIEHTPALMHA MOJIEKYJ U1eaTbHOI0
ra3a npu HOpMaJabHBIX YCJIOBUAX?

a) noctosiHHast bonbiimMana 0) nmocrosinHas Jlommuara

B) ITOCTOSTHHAsI ABOTaipo I') MOJISIpHAsl Ta30Basi MMOCTOSHHAS

17. HailiguTe HeBepHYI0 Gopmy.ry:
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a) n=p/(kT) b) T=p/(kn) c¢)E=3kT/2 d)v=pV/(RT) e)Bce BepHbIC

18. Kak usmMeHUTCH JaBJIeHHEe U1eaJIbHOI0 ra3a Nnpu yBeJIMYeHHH TeMIlepaTypbl
rasa

B 3 paza?

a) yBeIMUHUTCS B 3 pasa  6) yBemmautcs B \ 3 pasa B) HE U3MEHUTCS

') YMEHBIIUTCSA B 3 pa3a

19. Kak u3MeHuUTCS JaBJIeHHE HACAJBHOI0 ra3a Ipyu yBeJU4eHHH CpeaHeit
KBaJPATHYHOM CKOPOCTH MOJIEKY. B 2 pa3a?

a) YBEJIMUUTCS B 2 paza 0) yMEHBIIUTCS B 2 pa3a B) HE U3MEHUTCS

r) yBeauuuTcs B 4 pasza

20. HajiguTe 1aBJjieHMe WI€AJbHOI0 ra3a npu tremneparype 23 rpaayca Lleabcus
¥ KoHuenrpamuu 210 m™

a)63,5Ila  0)382,31la B) 828 Ila r) 4986 Ila

21. Exuauna repMoauHaMudeckou temmneparypsl B CHU

a) rpanycel Llenscust  0) KenbBunsl  B) Jxoynu r) rpanycel @apeHreiira
22. Yemy paBHO 3Ha4YeHHE NOCTOSAHHOM Bosbiymana?

a) 1,83*10% Ix/K 0) 1,38*10% JIx/kr B)8,31*%10% JIx/Kkr

r) 1,38%10% JIx/KT

23. Boipasute 50 rpagycoB leabcusi B KesbBuHax

a) 50K 0) -50K B) 323 K r)-223 K

24.Y kaKoro u3 ra3oB (BOA0OPO/, YIJIepo/, a30T, KMCJI0POA) CPeIHsIsA
KBaJIpAaTHYHASl CKOPOCTH JIBUKEHHUS MOJIeKYJ HAauOob1as ?

a) BOJIOPOJI 0) yriepon C) a30T 1) KUCJIOPO/T

25. Ilpu kakoii Temneparype J10/KHO NPEKPATHUTHCS ABUKEHHE MOJICKYJI?
a) 0 rpanycos llenbcus 0) -100 rpagycos llenbcus

B) 0 K r)— 100 K

26. Kakasi 13 KOHCTAHT JaeT 3HAYeHHEe KOHUEHTPAIUU MOJIEKYJI H/1€eaJIbHOI0
ra3a NnpM HOpMaJIbHbIX YCJIOBHAX?

a) nocrosiHHas bonbimana 0) noctosHHas Jlommuara

B) ITIOCTOSIHHAst ABOraipo I') MOJISIpHAsI Ta30Basi MOCTOSTHHAS

27. Haiigure HeBepHYIO (popmy.Jry:

a) n=p/(kT) b) T=p/(kn) c)E=3kT/2 d)v=pV/(RT) e)Bce BepHbie

28. Kak nu3MeHNTCSH aBJIeHHE UI€AJIbHOI0 ra3a NPy yBeJIUYEeHUH TeMIlepaTypbl
rasa

B 3 paza?

a) yBeM4HUTCS B 3 paza 0) yBeIUYHTCS B V3 pasa B) HE U3MEHUTCS

I') YMEHBIIUTCS B 3 pa3a

29. Kak u3MeHMTCS JaBJIeHNE HAEATbHOI0 ra3a NpHu yBeJN4YeHUH cpeaHei
KBaJPAaTHYHOM CKOPOCTH MOJIEKY. B 2 pa3a?

a) yBeNMYHUTCS B 2 paza 0) yMeHbIIUTCS B 2 pa3a B) HE U3MEHUTCS

r) yBeauuurcs B 4 paza
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30. HajiguTe 1aBJjieHMe UI€aJbHOIO ra3a npu tremneparype 23 rpaayca lleabcus
¥ KoHuenTpamuu 2*10% m
a)63,51la  ©6)382,31la B) 828 Ila r) 4986 Ila

Kntoy

10 | 11 [ 12 | 13 | 14 [ 15|16 | 17 | 18 | 19 | 20
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2)

DJIeKTPUYECTBO M MATHETU3M:
Kaknmu HoCHTEJISIMU 3J1. 3apsiia CO3/1aeTCH JIeKTPUYeCKNil TOK B MeTasliax?
A. DJIEKTpOHAMU U MOJOKUTEIHbHBIMU HOHAMHU.
b. IlonoXXuTenbHBIMU U OTPUIIATEILHBIMUA HOHAMH.
B. DnexrpoHamMu u JbIpKaMH.
I'. ITonoXuTEIbHBIMU HOHAMHU, OTPUIIATEILHBIMUA HOHAMHU U 3JIEKTPOHAMM.
Kaxkumu HocHTEISIMH 3J1. 3aPS/Ia CO31AeTCH YIEKTPUIECKHA TOK B PacTBOpPax
WIH PacCIjiaBax 3JIEeKTPOJIUTOB?
A. DIIEKTpOHAMU U MOJOKHUTEIbHBIMU HOHAMU.
b. Ilon0XUTENBHBIMU U OTPULATEIBLHBIMU HOHAMH.
B. IlonoXuTenbHBIMU HOHAMHU, OTPULATEIbHBIMA HOHAMH U 3JIEKTPOHAMM.
I'. TosbKO 3EKTPOHAMHU.

3) 3apsan S00 HK1 B HeKOTOPOIi TOYKE JIeKTPHUYECKOT0 I0Ji UMeeT

NOTEHIMAJbHYI0 YJHEPIrUI0 W=510*]T:k. Onpeneaure noreHuura nojd (B)

3TOW TOUYKe
A) 10

b) 1

B) 1000

I 100

4) Kak n3MeHHUTCSl eMKOCTh KOHJEHCATOPA NMPH YMEHbILIEHUH €ro 3apsiaa B 2
pa3a?

A) ymeHbIIHTCS B 2 pasa
b) yBenuuurcs B 2 pasza
B) He uzmenurcs

I') yBenuuutes B 4 paza
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5) Hanpsizxkenue Mekay ABYMSI TOUKAMU, JIesKAIMMHU HA OTHOM CHJIOBOM JIMHUU
OTHOPOHOIO0 JJIEKTPHUYECKOro 1moJist paBHo 2 kB, a paccrosinue 10 cm. Kakosa
HANPAXKEHHOCTH 3TOro nmoJis (kB/m)?

A) 30
B) 20
B) 10
T) 40
6) Kak n3meHsiTcl KHHEeTHYECKAS U MOTCHIHHAJBHAA JHEPIrUH MOJOKHTECIBHO

3ameeHH0171 YacTulbl, €CJIM OHA MMOJ JeHUCTBMEM CHIJI IOJIS MEePEexXoaUT U3 TOUYKH
¢ 00JbIIUM MOTCHIHUAIOM B TOUYKY ¢ MCHBIIIUM HOTeHIII/IaJ'IOM?

A) yMeHbIIaTCs

B) yBenuuarcs

B) kuHeTHUeCcKas — yMEHBIIUTCS, TOTCHIIMAIbHAS — YBEJIMUNUTCS
I') kuHeTHYecKast — yBeTUUUTCS, MOTEHIIMATbHAS — YMEHBIIUTCS

7) EnnHuna usMepeHus 3apsjaa:
A) Barr

b) BonbT

B)Kyion

INBoabst/™m

8) DuekTpocTaTucTHYECKOE MOJIe 00PA30BaHO:
A)lToaBuKHBIMH 3apsiIaMU

b)HenoaBumxHbIMU 3apsiiamMu
B)IlonokuTenbHbIMU 3apsiiaMu
[")OTpuniaTenbHbIMU 3apsiaMu

9) HanpsizkeHHOCTH dJIeKTpu4Yeckoro noJs uzmepsierca B: 1) H/Ka; 2) B/m; 3) B;
4) x/Ka; 5) dx/m.

A)lu?
B)3u4
B) Tonbko 1
NH3usd

10) Kakas u3 npuBeieHHbIX HHAKE GOPMYJT ABJIAETCH BbIPasKeHHEM IS
MOTEHIHAJIA HEKOTOPOM TOYKH JIEKTPHUYECKOI0 I0JIs1, CO3IaHHOI0 TOYECYHbIM
3apsiioM B JUJIEKTPUKE € JUIJIEKTPHYECKON MIPOHULIAeMOCTbIO £?
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A) Q1-02= A/q
b) AU = Eqd

B) o =W/q

I') ¢ = q/(4meoer)

11) Kakumu HOCUTEJISIMH 3J1. 3aPSiIa CO3/1a€TCH IJIEKTPUYECKHUIl TOK B
MeTaJjiax?
A. DJIEKTpOHAMU U MOJIOKUTEIbHBIMU HOHAMU.
b. Ilon0XUTENBHBIMU U OTPULATEIBHBIMU NOHAMH.
B. DnektpoHaMu U JbIpKaMH.
I'. ITonoXUTENBHBIMU HOHAMHU, OTPULATEILHBIMUA HOHAMH U 3JIEKTPOHAMM.
12) Kakumu HOCHTEISIMH 3J1. 3aPSIa CO3AeTCH JJIEKTPUIECKUI TOK B
PacTBOPAX WJIM PACIIABAX JIEKTPOJIUTOB?
A. DJIEKTpOHAMU U MOJIOKUTEIbHBIMU HOHAMHU.
b. IlonoXXUTENbHBIMU U OTPUIIATEILHBIMUA HOHAMH.
B. IlonoxxXuTenbHBIMU HOHAMHU, OTPUIIATEILHBIMUA HOHAMHU U 3JIEKTPOHAMM.
I'. TosibKO 3EKTPOHAMHU.

13) 3apsanx 500 HKJy1 B HEKOTOPOH TOYKE 3JEKTPHUYECKOr0 MOJIs
nMeeT NOTeHIUAIbHYI0 JHepruio W=5¢10*/I:x. Onpeneante
noreHnuan noJs (B) B 310l Touke

A) 10
B) 1

B) 1000
T) 100

14) Kak M3MEHUTCH €eMKOCTh KOHAECHCATOPA NP YMEHBbIICHHUH ero 3apsjaa B 2
paza?

A) yMeHbLINTCS B 2 pasa
b) yBenuuutcs B 2 paza
B) He uzmenurcs

') yBennuuted B 4 paza

15) Hanpsiskenne Mexxay IByMS TOYKAMM, JIEKAIUMH HA OHON CHJIOBOM JIMHUH
OTHOPOJHOIO0 3JIEKTPHUYECKOro 1moJist paBHo 2 kB, a paccrosinue 10 cm. KakoBa
HANPAKEHHOCTH ITOro moJis (kB/m)?

A) 30
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B) 20
B) 10
I') 40
16) Kak u3MeHATCS KMHETHYECKAs U MOTEHUMAJbHAS YSHEPTUHU MOJIOKUTEIbHO

3apﬂ)KeHHOﬁ YacTulbl, €CJIM OHA MO JAEeHUCTBMEM CHIJI I1OJIS MEPEXOaAUT U3 TOUYKH
¢ 00JbIIUM MOTCHIHAIOM B TOUKY ¢ MCHbIIIUM l'lOTeHIII/Ia.HOM?

A) ymeHbIIaTcs

B) yBenuuarcs

B) kuHeTnueckas — yMEHbIIUTCS, HOTEHIMAJIbHAS — YBEJIMUUTCS
') kuHeTHYecKas — yBEJIUUHUTCS, TOTEHIMATbHAS — YMEHBIIUTCS

17) Exnauna udmepeHus 3apsiaa:
A) Bart

b) Bonbt

B)Kynon

[Bonbst/™m

18) DaekTpocraTucT4ecKoe moJie 00pa3oBaHo:
A)IToaBMXHBIMU 3apsiIlaMU

b)HenoasuxupiMU 3apsiiamMmu
B)IlonoxuTeasHBIMU 3apsiiaMu

[N OtpunaTenbHbIMU 3apsiiaMu

19) HanpsizkeHHOCTD JIeKTpr4yeckoro moJis usmepsiercs B: 1) H/Ku; 2) B/m; 3)
B; 4) x/Kua; 5) Tx/m.

A)ylu?2
B)3u4
B) Tonbko 1
IN3us

20) Kakas u3 npuBeeHHBIX HUKe (POPMYJT ABJISIETCHA BbIPAKEHUEM JJIA
NMOTEHIHUAJIA HEKOTOPOH TOYKHM IJIEKTPUYECKOI0 IMO0JIsl, CO3AAaHHOI0 TOYEYHbIM
3apsA0M B JHIJIEKTPHUKE ¢ JUIIEKTPUIECKO MPOHULAEMOCThIO £?

A) Q-0 = A/q
B) AU = Eqd
B) o =W/q

I') ¢ = q/(4meoer)
21.KakuMu HOCHTEJISIMH 3JI. 32aPHA/Ia CO3/1AeTCH YIEKTPUYECKH TOK B MeTaJLJIax?
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A. DIIEKTpOHAMU U MOJOKHUTEIbHBIMU HOHAMMU.
b. TTonoXXUTENbHBIMU U OTPUIIATEIBHBIMU HOHAMH.
B. DnextpoHaMu U JbIpKaMH.
I'. ITonoXUTEIbHBIMU HOHAMHU, OTPUIIATEILHBIMUA HOHAMHU U 3JIEKTPOHAMM.
22 KakuMu HOCHUTEJISIMH 3JI. 3aPHA/Ia CO31AeTCH YIEKTPUIECKH TOK B PacTBOpax
WIH PaCIjiaBax 3JIeKTPOJIUTOB?
A. DIEeKTpOHAMH U TOJIOKUTEIbHBIMU NOHAMM.
b. ITonoXXuTeIbHBIMU U OTPUIIATEILHBIMUA HOHAMH.
B. IlonoXuTenbHBIMU HOHAMH, OTPULATEIbHBIMA HOHAMH U 3JIEKTPOHAMM.
I'. TonpKO IEKTpOHAMMU.

23 3apsaa 500 HKa B HEKOTOPOIi TOYKE JIEeKTPHUYECKOI0 I10J1 HMeeT

MOTEHIMAJIBLHYI0 YJHEPIrUI0 W=5¢10*]:k. Onpeneaunre noreHuua noJas (B) B

3TON TOUYKe
A) 10

b) 1

B) 1000

I 100

24) Kak n3MeHHMTCH eMKOCTh KOH/IEHCATOPA NIPU YMEHbIIIEHNH €ro 3apsiia B 2
paza?

A) ymeHbIIUTCS B 2 pasa
b) yBenuuurcs B 2 pasa
B) He usmenurcs

I') yBenuuurcs B 4 paza

25) Hanpsizxkenue Mekay ABYMsI TOUKAMU, JIesKAIMMHU HA OTHOI CUJIOBOI JIMHUU
OTHOPOIHOI0 3JIEKTPUYECKOro moJisi paBHo 2 kB, a paccrosinue 10 cm. KakoBa
HANPSAXKEHHOCTD 3TOro noJs (kB/m)?

A) 30
B) 20

B) 10

T) 40

26) Kak u3MeHsATCH KHHETHYECKAS U MOTCHHNHAJBHAA JHEPIUH MMOJOKUTEJIbHO
3apﬂ)KeHHOﬁ YacCcTHuIlbI, €CJIH OHA 10X HeﬁCTBHeM CHJI ITOJIA HepeXOJII/IT N3 TOUYKHA
C 6OJ'II)HII/IM NNOTCHIHUAJIOM B TOqu C MEHBIIINMM l'[OTeHIII/Ia.]'lOM?

A) ymeHbIIaTcs
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B) yBenuuarcs
B) xuHeTnueckast — yMEHbIIUTCS, TIOTEHIIMATIbHAS — YBEJIUYUTCS
I') kuHeTHYEeCKast — yBEIUYUTCS, IOTEHUNAIbHAS — YMEHBIINUTCS

27) ExuHnna usmMepeHus 3apsjaa:
A) Bart

b) BosbT

B)Kynon

[")Bosbt/M

28) Du1eKTpPOCTATHCTHYECKOE 10JIe 00Pa30BaHO:
A)lloaBMKHBIMU 3apsiIaMU

b)HenoapuxHbIMU 3apsiiaMu
B)IlonokuTenbHbIMU 3apsiiaMu
[")OTpuniaTenbHbIMU 3apsiaMu

29) HanpsiakeHHOCTD dJIeKTpU4ecKoro mojst uamepsercs B: 1) H/Ku; 2) B/m; 3)
B; 4) dx/Ku; 5) Ix/m.

A)lu?2
B)3u4
B) tonbko 1
IN3us

30) Kakas u3 npuBeIeHHBIX HUKe (POPMYJI ABJISICTCH BbIPAKEHUEM /I
MOTEHIHAJIA HEKOTOPOM TOYKH JIEKTPHYECKOI0 I0JIs, CO3AaAHHOI0 TOYECYHBIM
3apsA0M B JHIJIEKTPHUKE ¢ JUIIEKTPUYECKOI MPOHUIAEMOCTHIO £?

A) Qr-02= A/q
b) AU = Eqd
B) o =W/q

I') ¢ = q/(4meoer)

Kntoy

% BepHBIX pelIeHni (0OTBETOB) [lIxana oneHUBaHUS
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85-100 OTJIMYHO

70 - 84 XOPOILIO

50- 69 YIAOBJIETBOPUTEIBHO
0-49 HEYO0BJIETBOPUTEIHHO

XN W=
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TunosBslie Tembl pedeparos

CBs13b GUBUKH C IPYTUMHU HAyKaMHu

Bce o uenoBeueckom O6uomnose

XapakTepuCTUKa OCHOBHBIX UCTOYHUKOB CBETA

CyuraocTs BHemHero horodddekra

Oco0eHHOCTH UHTEPPEPEHIINH CBETA

Maruutsl: crienuduka ux B3auMOJCHCTBUS C APYTUMH MpeIMeTaMu
YCTpOoiCTBO MUKPOCKOTIA

HpI0TOH 1 ero OTKpBITUS B (UBHKE

CKopocCTb CBETa: METO/IbI ONPEJICTICHUS.

Pesepdopa 1 ero onbITHL

Teopus ynpyrocru.

MeTopl MOTy4eHUSs TOTYTPOBOJHUKOBBIX IJIACTHH.

JelicTBre MOJISIpU3aIMOHHBIX TPUOOPOB.

[Toreps TENI0BOM U AIEKTPUUECKON DHEPTUU BO BPEMS ABTOIEPEBO30K.
Pacnpoctpanenue pailu0aKTUBHBIX BOJIH.

bannucrtrueckas ME)KKOHTUHEHTAJIbHAS PaKeTa.

[TpyuHUMIT TENCTBUSA paaOAKTUBHBIX JIBUTATEIICH.

[IposiBIeHHE 3aKOHOB CUJIbI TPEHUS B IOBCEHEBHOM KM3HU YEIOBEKA.
MakcBes1 U ero 3J1eKTpOMarHuTHasi TEOPUS.

CymHOCTh U 3HaUYCHHUE TEPMOOOPAOOTKH.

XapakTepuCTUKA TOPCUOHHBIX MOJIEH U TEXHOJIOTUM.

CnocoObl yMSTUYEHHS BOJIBI.

DNEeKTPOMArHUTHBIE BOJIHBI U JIEKTPOMArHUTHOE U3JIyUYEHUE.
[IpyHIMT 1EVCTBUSA AKKYMYJIATOPOB.

[[TapoBast MOJIHUSI — YHUKAJILHOE TIPUPOJIHOE SIBJIICHUE.
DKCIEPUMEHTAIBHOE MCCIICIOBAHUE JIEKTPOMArHUTHON UHIYKIIUH.
OYHKIIMOHUPOBAHUE AJICKTPOCTAHIIU.

[IpeobpazoBaHuii SHEPTHUH.

Hcnonp30BaHuE AIEKTPOIHEPTUU.

SnepHas sHepreTuka.

JletficTBUE ONTUYECKUX MTPHUOOPOB.

OT BOASIHBIX KOJIEC IO TYPOHH.

3navenue skcnepumenToB Hukomnsl Tecbl.

CounHile KaK HCTOYHUK SHEPTUU.
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35.  VYapTpa3ByK U BO3MOKHOCTH €ro IPpUMEHEHUS.

36. IlpencraBneHue KapTUHBI MUPA C TOYKU 3PCHUS (PUUKH.

37. SlBneHue pagyrH ¢ TOUKH 3peHUs (HUBUKH.

38.  DHeprus BOJHBIX UCTOYHHUKOB.

39.  BuIpl HCTOYHUKOB UCKYCCTBEHHOTO OCBEILECHHSI.

40. H3ydeHue PU3MKHU C TOMOIIbIO KOMITBIOTEPHBIX TEXHOJIOTH.

Ikaga oneHuBaHUuA

IITkama oriecHUBaHUS

Kputepuu orieHMBaHHS

OOyuwaromuiics TIyOOKO M COAEpPKATENbHO pACKPBHIBAET TEMY

«OTAn4HO» CaMOCTOSITENTFHON paboThl, HE AOMYCTHB OmMHOOK. OTBET HOCUT
pa3BEpHYTHIM U MCUEPIIBIBAIONINI XapaKTep.
OOyuaromuiicsi B 1IE€JIOM PAaCKphIBAET TEMY CaMOCTOSITEIIbHOU
«Xopo1Iio» paboThl, OJHAKO OTBET XOTA Obl Ha OAMH M3 HHMX HE HOCUT

Pa3BEpHYTOr0 M MCUYEPIIBIBAIOLIETO XapaKTepa.

«Y I0BIIETBOPUTEIILHO

OOyuaromuiicss B 1€JIOM PacKpbIBaeT TEMY CaMOCTOSTEIbHON
paboThI U AOMYCKAET sl HETOUHOCTEH, (pparMeHTapHO PACKpPhIBAET
COJIEP/)KAHUE TEOPETUYECKMX BONPOCOB WJIM MX PacKpbIBacT
COJIEPKATENIBHO, HO JIOITYCKasl 3HAYUTEIbHbIE HETOYHOCTH.

((Hey,HOBJ'ICTBOpI/ITeJ'IBHO»

OOyuaronuiicss He BiajJeeT BbIOPAaHHOW TEMOW CaMOCTOSTEIbHOMN
paboTHI

8.2.4. UnauBuayanbHbIC 3a1aHUSA:

[TonsiTue COCTOSIHMS B KIIACCUUYECKON MEXAHUKE. Y PABHEHHUS JBUKCHUA.

KunemaTnka u JAWHaMMKa TBEPAOIO TCia

Mexanuka

1.

2. JInHaMKKa MaTepUAIBHON TOYKH.

3. 3aKOHBI COXpaHEHUS

4.

5. Tsarorenue. D1eMEHTBI TEOPUU TOJISL.
6. MexaHuka JKUJIKOCTEN.

7. OCHOBBI PENSTUBUCTCKON MEXaHUKHU
8. Mexanudeckue KoiaeOanus.

0. VYrpyrue BOJHBI.

MonekynsipHas GU3MKa U TEPMOTUHAMUKA

1. MounekynsapHO-KUHETHIECKas: Teopust ra3oB. Ctaructuueckas Gusnka.
2. DJIEMEHTBI HEPABHOBECHON TEPMOJUHAMHUKHU.
3. IlepBoe HauaIoO TEPMOAMHAMUKM.

4, Btopoe u TpeThe Hauano TepMOJIUHAMUKH.

5. PeanbHble Ta3bl U XKUIKOCTH.

6. TBepable Tena.

DJIEKTPUUYECTBO U MAarHETU3M

1. DJIEKTPOCTATHKA B BAKYYME U BEILIECTBE

2 ITocTostHHBIN TOK

3. MarauTocTaTika B BAKYyM€ U BEIIECTBE

4 DJIeKTpOMarHUTHAS MHTYKIIUS
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3. YpaBHenuss MakcBemia Ui DJEKTPOMArHUTHOTO IO W NPUHUHAI
OTHOCHUTEJIBHOCTH B 3JIEKTPOJUHAMUKE

6. BosHOBBIE ypaBHEHHS

7. NneanbHbli TapMOHMYECKHN OCUWIIIATOP. ['apMOHWYECKHN OCHUIUISATOP C
norepsaMu. BeiHyxneHHble kKoaebanus. CnoxeHnue koiaedanuil. buenus.

8. [lenu nepemeHHOro TOKA.

9. VYpaBHEHUE U XapaKTEPUCTUKHU BOJH. DJIEKTPOMArHUTHBIE BOJIHBI B BaKyyMe.

WNurepdepeniius BosH. CTOSYUE BOJIHBI.
Ontuka. KBaHTOBas npupoaa U3ydeHusl.
AToMHas U siaepHas pusnka

1. 3aKOHbI TEOMETPUUECKO onTUKU. POpMYIIa TOHKOU JINH3BI.
2. WNurepdepeniuss cBeta OT ABYX HMCTOYHUKOB. HWHTepdepeHIus BTOHKUX
MJIEHKAaX.

3. Hudpakuus cBera. [udpakmus ODpenens. udpaxmus Dpaynrodepa.
JludpakiroHHas pemeTKa Kak ClieKTpalbHbII mpudop.

4. [Tornomenue cBera. 3akoH byrepa. /Jlucnepcus ceera.

[Tongpuszanus ceera. 3akoH Mamtoca. J[BOMHOE JIydenpesioMIICHUE.

Temnnosoe uznyuenue. dpdext Komnrona. otorddexr.

Atom bopa. [Toctynarel 6opa.CnekTpsl.

CooTtHolenue HeonpeaeneHHocten. Y pasuenus Llpenunrepa.

ATOM BOJOpOJa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uncia.PeHTreHoBckue
CHEKTPHI.

10. KsantoBble ctatuctuku bosze- DitHiireitna u @epmu-/lupaka. 30HHas Teopus
TBEPJIbIX TEIL.

11. Dueprus cBsi3u aTromMHOro siapa. SaepHsie peakuuu. PaanoakTuBHOE
U3ITy4YEHHE.

12. CoBpemenHas (pusnueckas KapTuHa MHpa.

A A

IHlkana ouneHNBaHUA

[IIkasia oLleHUBAHUS Kpurepuu ornienuBanus
OOyuaromuiics TayOOKO U COAEPKATEIBHO PACKPHIBAET TEMY
«OTan4HO» JOKJIaa, HE JOMyCTHB OMMMOOK. OTBET HOCHT pa3BEepHYTHIH U

MCUEPIBIBAIOIINN XapaKTep.

OOyuaronuiicsi B IIeJIOM PacKphIBaeT TeMY JOKJIaa, OJHAKO OTBET
«Xoporuio» X0Ts OBl Ha OJIMH U3 HUX HE HOCUT PAa3BEPHYTOrO U UCUYEPIIBIBAIOIIETO
Xapakrepa.

OOyyaromuiics B 1I€JIOM PACKpPbIBAET TEMY JAOKIAAa U JOMYCKaeT
pAIl  HETOYHOCTEW, (parMEeHTapHO  PACKPBIBAET  COJAEpIKaHUE

«Y IOBIIETBOPUTEIILHO
TEOPETUYECKUX BOIPOCOB WM HX PACKPBIBAET COJEP/KATENIBHO, HO
JIOIyCKasl 3HAYNUTEIIbHbIE HETOYHOCTH.
«Hey1oBIeTBOPUTEILHON OOyuaronuiicsi He BJIajieeT BbIOpaHHOM TeMoi

8.2.5 Tembl 11 caMOCTOATEILHOM PadOTHI CTYICHTOB
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TeMbl 17151 CAMOCTOSATENbHOI PadOThI:

1. JubpakinoHHas penieTka Kak CleKTPaIbHBINA TPUOOD.
2. 3akoH byrepa. lucniepcus cBera.
3. 3akon Mamnroca. J[BOMHOE JIydenpesioMIICHUE.
4. O¢pdexr KomnroHa.
6. .YpaBuenus llIpenunrepa
[IIxajga oneHuBaHuA
[[Ixana oneHNMBaHUS Kputepun onennBanus
OOyuaromuiicss TIyOOKO M COJEpIKATeNbHO pacKphIBaeT TEMY
«OTIHnIHOY CaMOCTOSITETbHOH pa6OTBI, HC JOIIYCTHUB omn6ok. OTBET HOCUT
Pa3BEPHYTHIM U UCUEPIIBIBAIOLIUN XapaKTED.
OOyuaronuiicss B 1€JIOM PacKpbIBaeT TEMY CaMOCTOSTEIbHON
«Xoporo» paboThl, OJHAKO OTBET XOTsA OBl Ha OAMH M3 HHUX HE HOCUT
PAa3BCPHYTOr'0 U UCHCPIIBIBAOIICTO XapaKTCpa.
OOyuaromuiicsi B 1EJIOM PAaCKpPhIBAET TEMY CaMOCTOSITEIIbHOU
Y IOBACTBOPHTENBHOY paboThI U JOMYCKAET psAJl HETOYHOCTEH, (hparMeHTapHO paCKpPhIBAET
COACPIKAHUC TCOPCTUUCCKHUX BOIIPOCOB MM HUX PaCKPLIBACT
COACPIKATCIIbHO, HO JOIMyCKas 3HAYUTCIIbHBIC HCTOYHOCTH.
ey JOBIETBOPHTEBHON OOyuaromuiicsi He BJaJCET BBHIOPAHHOW TEMOW CaMOCTOSITEIIBHOU
paboThl

8.2.6 UnauBuayaJbHbIE 32JaHUA VISl BHITIOJIHEHHSI PACYETHO-TPpaduuecKoi
padoThI, KypcoBOii padoThI (IPOEKTA).

Meroaudeckue yKazaHHs 110 BBINOJHEHHUIO pacueTHO-Tpaduyeckux padoT
MPEJICTaBICHbl B METOAUWYECKUX YKa3aHUSIX, SIBJISIONIMECS MPUI0KEHHEM JTaHHON
paboueil mporpamMMel.

3agaHuna ans pacyeTHo-rpaduyeckon paboTbl

1. JIBa TOUeUHBIX 3apsiaa, HAXOAACh B Macje Ha PaCCTOSHUU 'l Apyr OT
JIpyTa, B3aUMOJICVCTBYIOT C HEKOTOPOM cuiior. Ha kakoM paccTtostHuu r2, Hy>KHO
MIOMECTHUTH 3TH 3aps/ibl, YTOOBI MOJIYUHUTh TY K€ CHIIy B3aUMOJEHCTBUA?
CnporpammupoBaTh rpaduk 3aBUCUMOCTU CUJIbl F B3auMoaeiicTBUs MeXIy
TOYEYHBIMM 3aPSIaMH OT PACCTOSHHUS T.

2. JIBa TOUEUHBIX 3apsia, HAXOIACh B MAcje Ha PacCTOSHUU rl Apyr oT
Jpyra, B3auMOJICUCTBYIOT C HEKOTOPOil cuioil. Ha kakoM paccTosiHUM 12, HY’)KHO
MOMECTHUTH 3TH 3aPsJibl, YTOOBI MOJIYYHUTh TY K€ CHIIy B3aUMOJICHCTBUSA?
CrnporpammupoBaTh Tpaduk 3aBUCUMOCTU CUJIbl F B3anMoeiCTBUS MEKITY
TOYEYHBIMU 3apsJIaMH OT PACCTOSIHHUSI T.

3. CrmporpaMMupoBath rpauku 3aBUCUMOCTH dHEPTUr Wall
AIEKTPOCTATUYECKOTO B3aUMOACHCTBHS JIBYX TOYEYHBIX 3apsIOB OT PACCTOSHUS

mexay Humu 2 =7 = 10 M 3apgner BBomsTCA ¢ KnaBuarypsl. ['padukn
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INOCTPOUTH I OAHOMMCHHBIX 3apsA10B U PA3HOMMCHHBIX 3apsAa0B.

4. JIBa 1apuka OJIMHAKOBBIX paJinlyca U MacChl (BOJUTCS C KJIaBUATYPHI)
MOABEUIEHBI HA HUTAX OJAMHAKOBOM JyMHbI | = 20 cM Tak, 4TO UX MOBEPXHOCTHU
conpukacatotrcs. [Tocie cooOuenus mapukam 3apsaa q0 (BBogutcs ¢ kiaBuaTypsl B
MKKJT) OTTONKHYJHCH IPYT OT Apyra U pa3onuikch Ha yroi 2o. CnporpaMMUpOBaTh
OTKJIOHCHUE 3apsi0B.

5. HaiiTu mi10oTHOCTH p MaTepuaia mapuKoB 3a/1a4u, €CJIM U3BECTHO, YTO
IIPU NIOTPYKEHUHU 3TUX MIAPUKOB B KEPOCUH YTOJI PACXOKIEHUS HUTEN CTal paBHBIM
2ax = 54°. CnporpaMMHUpOBaTh OTKJIOHEHUE 3aPsI/IOB.

6. JIBa 3apsKEHHBIX MIAPHUKA OAMHAKOBBIX PaJANyCca U MACChl IOABELICHBI
Ha HATSAX OJWHAKOBOU JUIMHBI U ONYIIEHBI B )KUJIKUN JUIIEKTPUK, INIOTHOCTH
KOTOPOT'O PaBHA P U AUIEKTPUUECKAs] IPOHUIIAEMOCTh paBHA €. KakoBa nomkHa
OBbITh TIOTHOCTH P MaTepHralia APUKOB, YTOOBI YTJIbl PACXOKICHUS HUTEH B
BO3/IyX€ U B TUAJIEKTPUKE OBbLIN OJMHAKOBBIMU? CHpOrpaMMHUpPOBATh OTKJIOHEHHE
3apsIIOB.

7. JlaeTcst BepTUKaIbHas 3apsKeHHast 0eCKOHEYHas MII0CKOCTh C
MOBEPXHOCTHOM MIIOTHOCTHIO 3apsifia 6 = 40 MkKi/M2 u1 0THOMMEHHO 3apsKEHHBIH
mapuk ¢ Macco m = 1 r u 3apsanom q = 1 HKi1. Kako#l yrona o ¢ miockocTbio
o0Opa3yeT HUTh, Ha KOTOPOi BUCHUT mapuk? CporpaMMHpOBaTh OTKJIOHEHHE 3apsiia.

8. CMonennpoBaTh Ha OJTHOM TpaduiKke KPUBBIE 3aBUCUIMOCTH
HaIPsSKEHHOCTH E 2JIEKTpUYECKOTo oI OT pacCTOAHMA T B uHTEepBaiie | <r<5 cMm
yepes Kaxablid 1 cM, ecnu mosie oOpa3oBaHo: a) ToueYHbIM 3apsajoM q = 33,3 uKur; 0)
OECKOHEUYHO JJIMHHOM 3apsKEHHOW HUTHIO C TMHEWHOMU MIIOTHOCTHIO 3apsiaa T = 1,67
MKKJ1/M, B) 0€CKOHEYHO MPOTSXKEHHOU IIOCKOCTHIO C TOBEPXHOCTHOM TNIOTHOCTHIO
3apsiaa 6 = 25 MxKn/m2.

9. Mennsiii map paauycom R = 0,5 cm nnomenieH B macio. [11oTHOCT
Mmacina p = 0,8+103 kr/m3. Haiitu 3apsia q mapa, €Ciiv B OTHOPOAHOM DJICKTPUIECKOM
T0JIE IIap OKAa3aJICsl B3BEIICHHBIM B Macje. DJIEKTPUUECKOE MOJIE HAIIPABJIEHO
BEPTUKAILHO BBEPX U €ro HanpspkeHHOCTh E = 3,6 MB/M. CMmonenupoBath
JBI)KEHUE 11apa Ha MJIaBaHUE, BCIUIBIBAHUE U NIOTPYKEHUE, B 3aBUCUMOCTH OT
paguycoM R, mmoTHOCTH Macia p 1 HanpsKeHHOCTH E.

10.  Mennsiit map paguycoM R = 0,5 cMm nomenieH B maciio. [1moTHOCTS
macna p = 0,8+103 kr/m3. Haiitu 3apsia q mapa, €ciiv B OTHOPOJHOM DJICKTPUUYECKOM
M0JIEe Iap OKAa3aJiCs B3BEIICHHBIM B Maciie. DJIEKTPUUECKOE MOJIe HAPABICHO
BEPTUKAJILHO BBEPX U €ro HanpsbkeHHOCTh E = 3,6 MB/M. CMmoaenupoBath
JIBWKEHUE 11apa Ha IJIaBaHUE, BCIUIbIBAHUE U MOTPYKEHUE, B 3aBUCUMOCTH OT
paguycoMm R, MIOTHOCTH Macia p M HanpsKeHHOCTH E.

11. B miuockoM ropu30oHTaIbHO PACIOJIOKEHHOM KOHJIECHCATOPE 3apsiKEHHAas
KareJibKa PTyTH HAXOJMUTCS B PABHOBECUU ITPU HAIIPSKEHHOCTH JIEKTPUUECKOTO
nosit E = 60 kB/m. 3apsin karum q = 2,4-10—9 K. Haittu paguyc R xamu.
CMozienupoBaTh JIBUXKEHUE KaleIbKU BHYTPH KOHAEHCATOPA, B 3aBUCUMOCTU OT
paguycoMm R u HanpsbkeHHocTH E (BBOASITCS ¢ KJIaBHATYypBhl).

12. Ilapuk maccoit m =40 Mr, UMEIOLIAN NOJIOKHUTENbHBIN 3apsaa q = 1
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KU1, 1BmkeTcs co ckopocthio v = 10 cm/c. Ha kakoe paccTosiHre T MOXKET
MPUOIU3UTHCS IMIAPUK K TIOJOKUTETLHOMY TodeuHomy 3apsiay q0 = 1,33 aKn?
CmopenupoBath ABUKECHUE.

13.  [lo Kakoro paccTOsIHHsI r MOTYT COJIM3UTHCS JBa AJIEKTPOHA, €CIIM OHU
JIBUIKYTCS HABCTPEUY APYT APYrY ¢ OTHOCUTENLHOM cKopocThio vO = 10° m/c?
CMoeTMpoBaTh JBUKCHHE.

14. o Kakoro pacCTOSIHHsI r MOTYT COJIM3UTHCS JBa AJIEKTPOHA, €CIIU OHU
JBUOKYTCS HABCTPEUY APYT APYTY ¢ OTHOCUTENLHOM cKopocThio vO = 10° m/c?
CmopaenupoBath JABUKECHUE.

15. IIpotoH (sapo aTomMa BOAOPOAA) IBUKETCS CO CKOPOCTBIO V =
7,7-10% M/c. Ha Kakoe HauMEHbIIIEe PACCTOSHUE 7 MOKET NPUOIM3UTHCS IIPOTOH K
APy aTOMa aFOMHAHMA? 3apsij siApa aToMa aIOMUHUA q = Ze, TAe Z — MOPSAKOBBIN
HOMEp aroma B Tabiuie MeHeneeBa u € — 3apsij NPOTOHA, PaBHBII MO0 MOAYJIIO
3apsAny dJIEKTpoHa. Maccy MpoToHa CUUTAaTh paBHOM Macce aroMa Bojopoza. [Iporon
U PO aTOMa AIFOMUHHMS CUYMTATh TOUEUHBIMH 3apsigaMu. BinsHueM 21eKTpOHHON
000JI0YKHK aToMa aJllOMUHUS TpeHeOpedb. CMoAeIupoBaTh ABUKEHHE.

16. Ilpu 6oMOapaupoBKEe HEMOABUKHOTO sJIpa HATPHUS o--4ACTUIICH CHIa
OTTAJIKMBAaHUSI MEXAy HUMHU jocturia 3HadyeHus I = 140 H. Ha kakoe HauMeHbliiee
paccTosiHKE T MPUOIU3MIACH (-4acTHIa K sIpy aToma HaTpus? Kakytro
CKOPOCTh v UMeJia o-9acTuiia? BimsHueM 37eKTpOHHONW 000JI0YKH aTOMa HaTpHsI
npeHeopedsb. CMOICTUPOBATh IBIKCHHUE.

17.  Ilap paguycom R =1 cm, nmerommii 3apsia q = 40 uKi1, nomeleH B
Mmacio. [Toctpouts rpadux 3aBucumoctu U = f (L) 1151 Touek mosisi, pacioioKeHHbIX
OT MOBEPXHOCTH I1apa Ha pacctosiHusax L, paBubix 1,2, 3,4 u S cm.

18.  Ilnockuii KOHAEHCATOP MOYKHO TPUMEHUTH B KaU€CTBE UYBCTBUTEIBHBIX
MHUKPOBECOB. B MII0CKOM rOpr30HTAILHO PACIIONIOKEHHOM KOHASHCATOPE,
paccTosiHuE MEXy Iu1acThHaMu Kotoporo d = 3,84 MM, HaXOAUTCS 3apsHKeHHAs
gactuia ¢ 3apsiom q = 1,44-10—9 Kun. J{ns Toro yToObl yacTuila HaXoauIach B
PaBHOBECHH, MEXK/Ty TUTAaCTHHAMH KOHACHCATOPA HY>KHO OBLIO MPUIIOKUTH Pa3HOCTh
noteHiuanoB U = 40 B. Halitu maccy m yactuipl. CMOJACIMPOBAThH JIBUKECHHUE.

19. B miIockoM ropu3oHTaIbHO PaCIOJIOKEHHOM KOHAEHCATOPE, PACCTOSHUE
MEXIY IIacTUHAMU KOToporo d = 1 cM, HaXOUTCs 3apsyKEHHas Karelbka Maccoil m
=5-10—11 r. B orcyTCcTBHE 3JIEKTPUUECKOTO MOJISI KaneabKa BCIECICTBUAEC
CONPOTHBIIEHUS BO3/1yXa MaJaeT C HEKOTOPOM NMOCTOSIHHOM CKOPOCThIO. Eciu k
IJJACTUHAM KOHAEHCATOpa NPWIOkKEHA pa3HoCcTh noreHuanoB U = 600 B, To
KareynbKa Mmajaer BABoe MejieHHee. Haiitu 3apsn q kanenbku. CMo1enmpoBaTh
JIBHKEHUE.

Mexny AByMsl BEPTUKAJIbHBIMU IUIACTUHAMU HA OJIMHAKOBOM PACCTOSIHUM OT
HUX IIaJaeT MbUIMHKA. BCllencTBHE CONPOTHUBIIEHUS BO3[yXa MbUIMHKA IMAJAEeT C
MOCTOSIHHOM CKOpOoCcThi0 V1 = 2 cm/c. Yepe3 kakoe Bpems t mocie mojadyd Ha
IJIACTUHBI pa3HocTU noteHnuanoB U = 3 kB nbuiMHKa JOCTUTHET OJAHOM U3 MJIACTUH?
Kakoe paccrosiare | mo BepTHKaNy MBUIMHKA MPOJICTUT JI0 MTOTAAaHus HA TUTACTUHY ?
Paccrosiane Mexay mnactuHamu d = 2 ¢M, Macca nbUITMHKKM m = 2-10—-9 1, ee 3apsn q
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= 6,5-10—17 Ki. CMoienMpoBaTh JBH)KEHHUE.

20. Mexny AByMs BEPTUKAJIbHBIMU IJIACTUHAMH HA OJUHAKOBOM
PacCTOSIHUU OT HUX NaJaeT NbUTHMHKA. Uepes kakoe Bpems t moclie nogauu Ha
MJIACTUHBI pa3HOCTH NToTeHIMan0B U = 3 kB nbUIMHKA JOCTUTHET OJHOW U3 IUIACTUH?
Kaxkoe paccrosinue | mo BepTUKaiu NbUIMHKA MPOJICTUT JI0 MONAJaHUs Ha TUIACTUHY?
Paccrosinue mexay miuactuHamu d = 2 ¢M, Macca nbUTMHKE m = 2-10—-9 1, ee 3apsy q
= 6,5-10—17 Ki. CMoenupoBaTh JBHXKEHUE.

21. B mIOCKOM rOpU30HTAJIBHO PACIIOJIIOKEHHOM KOHJIEHCATOPE, PACCTOSIHUE
MEXIy TJIaCTHHAMU KOTOpOTO d = 1 ¢M, HaXOJUTCs 3apshKEHHAas Karelbka macia. B
OTCYTCTBHUE AJIEKTPUUECKOTO MOJIS KalebKa MMa1aeT ¢ HOCTOSHHOM CKOPOCTBIO V| =
0,11 mwm/c. Ecnu Ha tutacTuHbI Iof1aTh pa3HocTh notennuanoB U = 150 B, o
KarebKa majiaeT co CKOpOoCThio v, = 0,43 mm/c. Haiitu paauyc » KanenbKy U ee
3apsj g. JlaHaMudecKas BA3KOCTh Bo3ayxa 7 = 1,82-107 [la-c; moTHOCTL Maciia
0OJIBIIE IUIOTHOCTH I'a3a, B KOTOPOM IajaeT Kanenbka Ha Ap = 0,9-10° kr/m’.
CmopenupoBath ABUKECHUE.

22.  Mexny nByMsl BEpTUKAIbHBIMU IJIACTUHAMU, HAXOISAIIIUMUCS Ha
paccTtossHuM d = | CM JpyT OT JpyTa, HA HUTH BUCHUT 3apsKEHHBINH Oy3WHOBBIN IIApUK
Maccoit m = 0,1 r. [locne nogauu Ha TIaCTUHBI pa3HOCcTH noTeHuaioB U =1 kB
HUTH C IIAPUKOM OTKJIOHWJIach Ha yrou a = 10°. HaliTu 3apsn g mapuka.
CmopaenupoBaTh OTKJIOHEHHE.

23.  MbuibHBIN My3bIph € 3apsaoM q = 222 nKi1 HaXoauTcs B paBHOBECUH B
0JI€ MIOCKOTO TOPU3OHTAIBHO PACIIONI0KEHHOTO KOHJIeHcaTopa. Hailtu pa3HOCTh
noteHunanoB U MeX Iy IJIaCTUHAMM KOHJEHcaTopa, ecnu macca my3bips m = 0,01 ¢
1 paccTtosiaue Mexay miactuHaMu d = 5 cm. CmoaenupoBaTth ABMIKECHUE.

24.  DJEKTPOH B OJTHOPOJHOM BJIEKTPUUECKOM IOJIE MOTYy4aeT
yckopenue a = 10" m/c’. HaliTi HanpsskeHHOCTD £ 31EKTPHYECKOTO MOJIs,
CKOPOCTb V, KOTOPYIO MOJIYYHT IEKTPOH 3a BpeMs ¢ = | MKC CBOETO JBUKEHMS,
paboTy A CHII BJIEKTPUYECKOTO IOJIS 32 3TO BPEMS U pa3HOCTh MOTEHIMAIOB U,
IIPOWJICHHYIO IIPU 3TOM NIEKTpOoHOM. HauvaneHast ckopocTh 35eKkTpoHa vo = 0.
CmopaenupoBath JABUKECHUE.

25. DJEKTpPOH JIETUT OT OJHOM IJIACTUHBI IIJIOCKOTO KOHAEHCATOpa /10
npyroi. Pasnocts notenumanos Mexay mactuiamu U = 3 kB; paccrosiHue mexny
mactuHamu d = 5 mM. Halitu cuny F, neiicTByto1yt0 Ha 3JIEKTPOH, YCKOPEHHE a
AIEKTPOHA, CKOPOCTh V, C KOTOPOH JIEKTPOH MPUXOAUT KO BTOPOM ITUIACTUHE, U
ITOBEPXHOCTHYIO IJIOTHOCTH 3apsAjia G Ha mactuHax. CMOJAENnpoBaTh ABUKEHHE.

26. DJEKTPOH C HEKOTOPOW HAaYaJIbHOW CKOPOCTHIO Vo BIETAET B MJIOCKHI
TOPU30HTAIBHO PACIIOJIOKEHHBIM KOHJIEHCATOP MapaliebHO MIACTUHAM Ha PAaBHOM
pacCcTOSIHUM OT HUX. Pa3HOCTh MOTEHMAIOB MEXY IJIACTUHAMU KOHJIeHcartopa U =
300 B; paccrosare Mex 1y miactuHaMmu d = 2 ¢M; anuHa KoHjeHcaTopa / = 10 cm.
KaxoBa npomkHa ObITh Mpe/iebHasi Ha4allbHAst CKOPOCTh Vo AJIEKTPOHA, YTOOBI
AJIEKTPOH HE BBUIETEN U3 KOHJIeHcaTopa? PemnTs 3Ty ke 3aaady JUisl a-4acTHUIBI.
CmopaenupoBath JABUKECHUE.

27. DJIEKTPOH ¢ HEKOTOPOM CKOPOCTHIO BIETAET B MIIOCKUH TOPU30HTAIBLHO
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PacnoJIOKEHHBI KOHJEHCATOP MapaJlIEIbHO IJIACTUHAM HA PABHOM PACCTOSIHUU OT
Hux. Hanpspxkennocts nmons B kouaencarope E = 100 B/m; paccTosnue mexmy
miactuHamu d = 4 cMm. Yepes kakoe BpeMmsl t Ocse TOro, Kak 3JIEKTPOH BIIETEN B
KOHJICHCATOp, OH MONAJAET Ha OJIHY M3 IUIacTUH? Ha KakoM paccTOsSIHUM S OT HavaJia
KOHJICHCATOpa AJIEKTPOH NONAJET Ha IJIACTUHY, €CJIM OH YCKOPEH Pa3HOCTHIO
norenuunanoB U = 60 B? CmoaenupoBaTh ABHKEHUE.

28.  DIJEKTPOH BIETAeT B IUIOCKUI TOPU30HTAIBHO PACTIOIO0KEHHBIN
KOHIEHCATOP MapajliebHO IIACTHHAM CO CKOPOCTHIO Vo = 9-10° M/c. Pa3HocTh
noTeHuanoB Mexay miactunamu U = 100 B; paccrosinue mexay mactuHamu d = 1
cM. Haiitu nonHoe a, HOpMallbHOE @y, ¥ TAHT€HLMAIBHOE d; YCKOPEHUS JIEKTPOHA
yepe3 Bpems ¢ = 10 ¢ mociie Hayasa ero JBMKEeHUs B KoHaeHcaTope. CMoaeaupoBaTh
JIBH)KCHHUE.

29. IIpoTOH M G-4acTULA, IBUTASACH C OAUHAKOBBIMU CKOPOCTSIMH, BIIETAIOT
B IUIOCKUN KOHJIEHCATOP MapaJUiesIbHO MIACTUHAM. BO CKOJBKO pa3 OTKIOHEHUE
MPOTOHA MOJIEM KOHJeHcaTopa OyaeT O0Jbllle OTKIOHEHUS O-4aCTHIbI?
CMOoeMpoBaTh JBUKCHUE.

30. IIpoToH U 0-yacTHUIIa, TBUTASICH C OJIMHAKOBBIMU CKOPOCTSIMH, BJIETAIOT
B IUIOCKUH KOHJIEHCATOP MapaJieNIbHO MIAaCTUHAM. BO CKOJIBKO pa3 OTKIOHEHHUE
MIPOTOHA MMOJIeM KOHAeHcaTopa Oy/1eT 00IbIe OTKIOHESHUS Oi-4aCTHIIbI?
CmopaenupoBath JABUKECHUE.

31. IIpoToH U a-yacTula, YCKOPEHHbIE OJHOM U TOM K€ PA3HOCTHIO
MOTEHIMAJIOB, BJIETAIOT B IJIOCKUI KOHAEHCATOP NapaJljIesIbHO IIacTUHaM. Bo
CKOJIBKO pa3 OTKJIOHEHUE IPOTOHA MOJEM KOHAEeHcaTopa OyaeT 0oblie
OTKJIOHEHUS o-4acTullbl? CMOIEIMPOBATH JIBUKEHUE.

32.  DJEeKTpOH BJIETAET B IUIOCKUI TOPU3OHTAIBHO PACTIOI0KEHHBIN
KOHJICHCATOP MapajljIeNIbHO €ro MIACTHHAM CO CKOPOCTBIO Vo = 107 M/c.
HanpsbxenHocTh o B KonaeHcarope E = 10 kB/M; nnnnHa kongencaropa /=5 cu.
Haiiti Moaysb 1 HallpaBJIeHUE CKOPOCTH V 3JIEKTPOHA IIPU BBUIETE €T0 U3
KoHJeHcaTopa. CMOEenupoBaTh JBUKEHUE.

33.  /IBa mapwuka oMHAKOBBIX paauyca R =1 cM u maccet m = 40 mr
MOABEUICHBI HA HUTSX OJMHAKOBOW IJIMHBI TAK, YTO UX MOBEPXHOCTH
conpukacarorcsa. Korna mapuku 3apsaunm, HUTH pa3oLUINCh HA HEKOTOPBIN YroJl U
cuia HaTshDKEeHHs HuTen crana paBHou T =490 mxH. Haiitu norennman ¢
3apsKEHHBIX APUKOB, €CJIM U3BECTHO, YTO PACCTOSIHUE OT LIEHTPA KAXKJIOTO IapuKa
10 Touku nojaseca | = 10 cm. CmoaeanpoBaTh ABMKEHUE.

34. maHa 3aBUCUMOCTH IOJIE3HOUN MOIIIHOCTH P oT ToKa I B 11enmu.
I, 0|1 |2 |3 [4|5[6]7]¢8][¢9|L0
T, Bx|0|1.8]3.2]2.2|2.8(5. [2.8]4.2]3.2|L.2|0

MIOCTPOUTH TpadUK 3aBUCHUMOCTH OT BHEIIHETO COMPOTUBIICHHUS R LENH: K.IL..
M DJIEMEHTA, OJIHOM MOIIHOCTU Py 1 mone3Hou momHocty P. Kpusble noctpouts B
MporpamMMme JJisl 3HaYE€HUM BHEITHETO0 CONPOTUBIIeHUs R, paBubix: 0, r, 2r, 3r, 4r u Sr,
I7i€ ¥ — BHYTPEHHEE CONMPOTUBJICHUE DJIEMEHTA.

35. Dnemenrt ¢ 3. 4. c. E =2 B H BHyTpeHHUM conpoTuieHuem r = 0,5 Om
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3aMKHYT Ha BHEIIHee conpoTtuBienrne R. B mporpamme moctpouts rpaduk
3aBUCUMOCTH OT conpoTuBieHus R: Toka I B nenu, nagenus norennuana U Bo
BHENIHEH LIeNH, MoJae3HoM MOIHOCTH P 1 nomuoi momnHoctu PO. ConpoTtusienue R
B34Th B npenenax 0 < R <4 Owm, yepes kaxasie 0,5 Om.

36. DnekTpHYecKuil yallHHK, comepkaiiuii 0obeM V= 600 cM® BOIbI
npu t, =9 °C, 3a0bun BBIKIIIOUUTH. CONPOTUBIICHUE HarpeBaTens yaitnuka R = 16
Om. OnpenenuTs TPOrpaMMHBIM CIIOCOOOM BpeMs 7 ITOCII€ BKIIOYEHHS BO/IA B
yaiiHuke BeIkunuT? Hanpsbkenne B cetu U = 120 B, k.n.a. HarpeBarens n = 60%.

37. IIporpaMMHBIM CIIOCOOOM HAWTH HAMPSXKEHHOCTh H MAarHUTHOTO OIS
Ha OCU KpYrOBOI'O KOHTYpa Ha PacCTOSIHUU @ = 3 CM OT €ro IJI0CKOCTU. Panuyc
KoHTypa R =4 cM, TOK B KOHType [ =2 A.

38. IIporpaMMHBIM CIOCOOOM HAaWTH pacrpeeeHre
HaIpPsHKEHHOCTH H MarHUTHOTO MOJIs1 BJIOJIb OCH KPYTOBOT'O BUTKA AMamMeTpoMm D =
10 cMm, o kotopomy TeuetT Tok / = 10 A. CoctaButh Tabnuily 3HaueHut H u
NOCTPOUTH rpaduk st 3HaueHui x B uHTepBayie 0 < x < 10 cM yepe3 Kaxple 2 CM.

39. DNeKTpOH, YCKOPEHHBIM pa3HOCTHIO MOTCHIIUAJIOB U=1x8 , BJIETaeT B
OJIHOPOJHOE MarHUTHOE T10JIe, HAIPABJICHUE KOTOPOTO MEPIEHINKYIISIPHO
B =119 uIx

HaIIPaBIICHUIO €ro ABWXKeHUs. NHIYKIUs MArHUTHOTO TOJIS
Haittu R paguyc OKpyKHOCTH, 10 KOTOPOMY JABHXKETCA JJIEKTPOH, 1 IEPUOL
oOpalieHust 3JIEKTpOHAa 1 MOMEHT uMItyjibca M anextpona. CMoenpoBaTh
JBU>KCHUE.

40. DNEKTPOH BIJIETAET B OJJHOPOAHOE MATHUTHOE TOJIE, HAIPABJICHUE
KOTOPOTr0 NEPNEHANKYJIIPHO K HANPABJIEHUIO €T0 ABWKEHHS. CKOPOCTh
snektpona v = 4-107 m/c. MUuaykuus MarautHoro mois B = 1 mTu. Haiitu
TaHI€HIUAIBHOE d: U HOPMAJIBHOE @, YCKOPEHMS JIEKTPOHA B MATHUTHOM IIOJIE.
CMoeTMpoBaTh JABUKCHHE.

41. MarunuTtHoe noJsie, HAyKiusa kotoporo B = 0,5 mT1, HanpaBiieHO
NEPHEHANKYIIIPHO K JIEKTPUUECKOMY TOJII0, HAMIPSYKEHHOCTh KoToporo £ = 1 kB/Mm.
I1y4oK 3JIEKTPOHOB BJIETAET B AJIEKTPOMArHUTHOE I10JIE, IPUYEM
CKOPOCTH V JIEKTPOHOB NEPICHANKYJIISIPHA K INIOCKOCTH, B KOTOPOM JIEXKAT BEKTOPBI
E u B. Haiiti ckopoCTh 3I€KTPOHOB Vv, €CJIH MPU OTHOBPEMEHHOM JICUCTBUH 000MX
MOJIeH My4YOK JIEKTPOHOB HE UCIBITHIBAET OTKIOHEHUs1. Kakum Oyner
paanyc R TpaeKTOpUH IBUKEHUS 3JIEKTPOHOB MPU YCIOBUHU BKIIOUEHUS OJTHOTO
MArHUTHOTO MOJISI WJIU AJEKTPUUECKOro 1mojsi? CMOIeInpOoBaTh IBUKEHHUE.

42. DneKTpOoH, YCKOPEHHBIN pa3HOCTHIO nmoTeHunanoB U=6 kB, BieraeT B
OJIHOPOJIHOE€ MAarHMTHOE MoJie noa yriom 0=30° Kk HalpaBJICHUIO TIOJISl U JBHXKETCA
110 BUHTOBOMW TpaekTopuu. Muaykius marautaoro nosst B = 13 mTn. Haiitu paguyc
R u mar h BuHTOBO# Tpaektropuu. CMOAeIUpOBaTh ABUKEHUE.

43. B 0oIHOPOJAHOM MarHUTHOM T0Jie, UHAYKIUs Kotoporo B =0,1 Tx,
Bpaiaercs karymka, cocrosmas u3 N = 200 ButkoB. Och BpallleHUs KaTyIIKA
NEPHEHIMKYJIIPHA K €€ OCH M K HalpaBJICHUIO MArHUTHOTO 1oJis. YacToTa BpamieHus
KaTymku n = 5 c-1; momaae nonepeunoro cedenus S = 0,01 m2. Och BpaiieHus
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NEPICHANKYJIIPHA K OCH KaTYIIKW U HanpaBieHuo [IporpaMmmMHbIM criocoboM
MIOCTPOUTH TpaduK.

44.  DyexTpuYecKas JIAMIIOYKa, COPOTUBIIEHUE KOTOPOU B TOPSYEM
coctostHuM R = 10 OmM, noakmtoyaeTcs yepes Apoccens K 12-BonboBomMy
akkymysstopy. MHayktuBHOCTB Apoccensa L = 2 ', conpotusnenue » = 1 Om. Yepes
KaKO€ BpeMsl f II0CIIe BKIIFOUEHHUS JIAMITOYKA 3arOPUTCS, €CIIM OHA HAYMHAET 3aMETHO
CBETUTHCS IIPU HaNpshkeHUH Ha Heil U = 6 B? [IporpaMMHBIM c1TOCOOOM ITOCTPOUTH

rpaduk.

45. HanucaTh ypaBHEHHE TapMOHHYECKOTO KOJIEOATEIHHOTO JIBUKEHUS C
aMIuTy 10 A = 5 cm, eciu 3a Bpems ¢ = 1 muH coBepraetcs 150 xonebanuii u
HavaJibHas (aza konebanuii ¢ = n/4. ? [IporpaMMHBIM CITOCOOOM MTOCTPOUTH TpaduK
ATOTO JIBFKCHHSI.

46. VYpaBHeHUE KOoJeOaHUs MaTepUAIbLHON TOUKM Maccol m = 16 T umeer

x=101sin . Ez.‘+E .
BU/]I & 4 [IporpamMmmHubIM criocoOoM rpaduk 3aBUCUMOCTH OT
BpEMEHH / (B TIpejiesiax OJHOTO Tepruoaa) CHiibl F, AeicTByIomIeH Ha Touky. Haiitu
MAKCUMAJIBHYIO CHITY Finay.

47. VYpaBHEHHS IBYX FapMOHUYECKUX KOJIEOAHMU UMEIOT BUJ X = 3sin 4mt
cM U x> = 6sin 10nt cm. [IporpaMMHBIM CTIOCOOOM MOCTPOUTH TpaPUK ITUX
koJsie0anuii. CioXuB TpauuecKu 3T KOJIeOaHus, TOCTPOUTH TpaPuk
pPe3yJIbTUPYIONIETO KOJIeOaHHUS.

48. Touka y4yacTByeT B ABYX B3aMMHO NEPHEHIUKYIISIPHBIX
KoJiebaHusaxX x =2 sin ot M u y = 2 cos ot M. [IporpaMmMHbIM c10cOOOM OCTPOUTH
TPAEKTOPHIO PE3YJIbTUPYIOLIETO ABUKEHUS TOUKH.

49. Ilepuop 3aryxaromux kosebanuii T = 4 c; norapuMUIECKUit
JIeKpeMeHT 3aryxanus x = 1,6; HauansHas ¢aza ¢ = 0. [Ipu ¢ = 7/4 cmemenue
Touku x = 4,5 cm. Hanmcath ypaBHeHHe qBUKEHUS 3TOT0 Kosiebanus. [IporpaMMHbIM
CII0CcO0OM MOCTPOUTH rpaduK ITOTO KoseOaHusl B Mpejenax IByX MepruoJIOB.

Ikajga oueHuBaHUuA

IIIxana oneHUBaHUSA Kputepuu oneHnBanust

OOyuaromuiics NpaBWIBHO OTOOpa3suyl B BHJAE KOMIIBIOTEPHOU
MoOJenr (HU3MYECKYI TPHPOIY SBJICHUs, Ipolecca H T.K.,
«OTIIHO» UCTIONB3YS MaTeMaTHYECKUE TTaKEeTHI WIH SI3BIKA
NpOrpaMMHPOBAHHSI. Mogenp ~ HOCHT  pa3BepHYTBIA |
HCUYEPIBIBAKOIINNA XapaKTep.

OOyyaromuiics B 11eIOM 0TOOpa3uiI B BUAEC KOMIIBIOTEPHOW MOJENN
(bU3MYECKYI0 TPUPOAY SIBICHHS, Mporecca U T.JI., HCIONb3Ys
MaTeMaTHYeCKHUEe TMAKEThl WU S3BIKH IMPOTPAMMHUPOBAHUS, OJHAKO
MOJI€JIb HE HOCUT Pa3BEPHYTOT0 M MCUYEPIIBIBAIOLIETO XapaKTepa.

«Xopoo»

«Y IOBJIETBOPUTEIILHO» OOyuaronuiicsi B IEJIOM 0TOOpa3ui B BUI€ KOMIBIOTEPHON MOJETH
bu3nvecKky0 TPHUPOIY SBICHHSA, Mpolecca W T.JI., HCIOIB3YS
MaTeMaTHYeCKUEe TMAaKeThl MWW S3BIKM TPOTPAMMHUPOBAHMSA, HO
JIOMyCKaeT psii HETOYHOCTEeH, (QparMeHTapHO oToOpakaeT B
MOJIENIA TEOPETHUECKUE BOMPOCHI, (POPMYJIIbl, 3aBUCMOCTH WJIU MX
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PAaCKpLIBACT COACPIKATCIILHO, HO A0IyCKas 3HAYUTCJIIBHBIC
HECTOYHOCTH.

OOyuaromuiics  He  BIageeT  METOAaMH  KOMIIBIOTEPHOTO
MOJICJIMPOBAaHMsl ~ WJIM  HENPaBWJIBHO  OTOOpasui B BHJE
KOMIIBIOTEPHON Mo/ienH (PU3UUECKYIO MIPUPOIY SBJICHUS, Ipolecca
«HeynoBneTBopuTenbHO» | M T.X., HCIOJb3Yys MAaTEMATUYECKUE IAKETBl WM  SI3BIKU
mporpaMmupoBaHusi. Mozeinb He HOCUT  pa3sBEpHYTBHIA H
UCYEPIBIBAIOIIMKA  XapakTep M JOIYCKAaeT  3HAYUTEIIbHBIC
HETOYHOCTHU.

8.2.7. OHEHOYHBIE CPEJACTBA ITPOMEXYTOYHOI'O
KOHTPOJIA
Bonpocs! (3aganus) aJis 3a4eTa/IK3aMeHa:

Mexanuka:
1. Mexnynaponnast cuctema eauHul] CHM. OcHOBHbIE €MHUIIBI CUCTEMBI
CH.
2. BekTtopHple W CKanspHble BenM4yuHbL. Ha30BuUTE W3BECTHBIE BaM
BEKTOPHBIEC BEJIMYUHBI.
3. Kunematuka kak pasgen ¢usuku. JIBumxenue. TpaeKTopusi JTBUKEHUS.

Cucrtema otcyera. XapaKTEpUCTUKU JBWKEHHS. PaBHOMEpHOE JBUIKECHUE.
['paduyeckoe npeacraBieHre paBHOMEPHOTO ABIKEHUS. CpeTHssI CKOPOCTh.

4, Kunematnka. PaBHOyCKOpEHHOE JIBIOKCHHE. XapaKkTepUCTUKHU
PaBHOYCKOPEHHOTO JIBM)KEHHUsA. ['padudeckoe mpencTaBicHHE PaBHOYCKOPEHHOTO
JIBUKE€HUs. MTHOBEHHAsI CKOPOCTb.

5. Cunel B npupoje. Yerbipe Buaa cuil. XapakTEPUCTHKA IPABUTALUOHHBIX
Y DJIEKTPOMArHUTHBIX CHIIL.

6. CBoOogHOE TmajJeHuWe KaK YacTHBIM Ciay4yail paBHOYCKOPEHHOTO
JBUKEHUSA. Y CKOPEHUE CBOOOJHOrO MaCHHS.

7. Junamuka kak pazzaen Gusnku. 3akoHbl HpI0TOHA — 3aKOHBI JIBUXKECHMUSL.

8. KitoueBble 3a1aul MEXaHUKH: BEC Tela, ABUKYILIErocs C YCKOPEHUEM,
JIBUYKEHUE TI0 HAKJIOHHOM TUIOCKOCTH, ABUKEHUE CBA3AHHBIX TEll.

9. Nmnynbe. 3aKOH COXpaHEHHs UMITyJibca. PeakTWBHOE NBMXKEHUE Kak

IIPUMEP BBITIOJTHEHUS 3aKOHA COXPAHEHUS UMITYJIbCA.

10. DOueprus Ttena. KuHeTmyeckas M NOTEHUMAJIbHAsI JHEPrus. 3aKOH
COXpPAaHEHHMS MEXAaHUYECKOW DHHEpPru”. 3aKOH COXPAHEHHS TIOJHOW SHEPTUU.
BceobuiHocTh 3TOr0 3aK0Ha.

11. Pabora tena. [lonsitue momne3Hoi paboThl. CBs3b pabOTHI U DHEPIHH,
TEOPEMBI O KHHETUYECKOW U NMTOTEHIIMAJIBHON SHEPTHUAX. MOIIHOCTb.

12.  Oxapakrepu3yiTe IpaBUTALIMOHHOE B3aUMOJIECHCTBHE.

13. CdopmynupyiiTe 3aKOHBI COXPAHEHUS UMITYJIbCA U SHEPTHH.

14.  CdopmynupyiiTe TeOpeMbl 0 TOTCHIIMATBLHON U KUHETUYECKOU SHEPTHUU.

15. 3akoH BCEMUPHOTrO TATOTEHUS. [ paHUIBI MPUMEHEHHUS 3TOTO 3aKOHA.

16. Pabota, MomHOCTB, 3HEprusi. DopMysibl pacyeTa 3TUX BEJTUUHH.

17.  Cdopmynupyiite 1, 2, 3 3akonsl HproTOHa
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18.  OxapaxTepusyiTe 3JI€KTPOMArHUTHOE B3aMMOJICHCTBUE.

19. Omnumure ABMXKEHUE Teia, OPOIMIEHHOTO BBEpX. 3amumuTe (HOPMYJIbI
pacudera BbICOTHI TOAbEMA TENA.

20. Yro Ha3bIBaETCA KHHETHUYECKOU ¥ OTEHIMAJIBHON YHEPTUAMUA?

2]1. SIBnenue mHepuunu. [IpuBeaure npuMepsl IBUKEHUS TEJ 10 UHEPLUU.

22. Cuna tpeHusi. TpeHHE CKOJIbKEHUS, TOKOS U KaYCHUSI.

23. MzoOpasute rpaduueckyro 3aBUCUMOCTh MEPEMENIEHUs] U CKOPOCTU OT
BPEMEHU MTPU PABHOMEPHOM U PAaBHOYCKOPEHHOM JIBUXKEHUU.

24.  YckopeHue cBOOOAHOTO MaJeHUsl. 3aBUCUMOCTb YCKOPEHHUsI CBOOOIHOTO
NajJieHUs! OT Pa3TUYHBIX (AKTOPOB.

25. IlpuBenutre mpuUMEpbl 3aMKHYTBIX CHCTEM, B KOTOPBIX MOTYT
BBITIOJTHATHCS 3aKOHBI COXPAHEHUSI UMITYJIbCA U SHEPTUU.

26. UYto HazpiBaeTcsl CKOpocThio? JlaliTe ompejaeneHus CpeaHed CKOpOCTH
HEPAaBHOMEPHOI'O JIBUKEHUSI, MTHOBEHHOW CKOPOCTH.

MouekyasipHas pu3NKa U TEPMOAUHAMHMKA

1. ["a3zoBbIe 3akoHbl. M300apHbIil npouecc (3akoH ['eii-Jlroccaka).

2. ["a3zoBbIe 3akoHbI. M30TepMuueckuit mpoiiecc (3akoH boins-Mapuotra).
3. ["a3zoBbIe 3akoHbI. M30x0pHbIH miporiece (3akoH [lap:s).

4. 3anumute GOpMyJibl pacueTa KOJWYeCTBa TEIUIOTHI MpU (Ha30BbIX

nepexojiax (MaBjieHue, Kurenue). YTo Ha3pIBaeTCs yJIeIbHOE TEIJIOTON TIJIaBJICHUSI,
yAeNIbHOM TEIUI0TOM mapooOpa3oBaHus?

5. 3anumuTe ypaBHEHHE COCTOSHMS UACAIbHOTO Tra3a (ypaBHEHHE
MenneneeBa-Knaneiipona). BeiBenure H3 3TOr0  ypaBHEHUS - YpaBHEHUS
MU30TEPMHUYECKOTO, H300apHOTO U M30XOPHOTO MPOIECCOB.

6. ArperatHple COCTOSHUSA BemecTBa. (OxapakTepu3yHTe CIIOCOOHOCTH
M3BECTHBIX BaM arperaTHBIX COCTOSIHHM COXPAHSITH (OpMYy U 00BEM.

7. Macca, KOIMYECTBO MOJEKYJ, KOJIMYECTBO BEIIECTBA, IOCTOSHHAS
ABorajzipo u nocrosgHHas Jlommmuara.

8. BrnaxHocte Bo3ayxa, abOcontoTHass U oTHOcuteNbHas. CrnocoOsl
U3MEPEHUS BIAKHOCTH BO3/yXa.

0. Onumurte (a3zoBbie Tepexo/ibl (IJIaBJICHUE, OTBEP/CBAHUE, HCIIAPEHHUE,

KHUIIEHUe, KOHJIeHcalus1) ¢ Touku 3pennst MKT.

10. Crpoenue BemiecTBa. ['a3000pa3Hoe, >XKUIKOE U TBEPJAOE COCTOSHUE
BEILIECTBA.

11. TIlepBblii 3aKOH TEpPMOJWHAMHUKHA. 3HAYE€HHUE TEPBOTO  3aKOHA
TepMOJAMHAMUKH. BTOpO# 3aKOH TepMoaHaMUKU. ET0o 3HaueHue.

12.  ®a3oBble nepexonbl (MJIaBIECHUE, OTBEPJEBAHUE, UCHAPEHUE, KUIIEHUE,
KoHeHcarus). KonmrmuecTBo TernoTsl pa3oBOTo mepexoa.

13.  KIIJ. Enuaunnst usmepenus KII/I. KII/] temioBoro nsurarens.

14. HacepleHHbI, HEHACHIIIEHHBIA M MEPEHACHIICHHBIN map. BiaxxHOCTh
BO3/1yXa, a0COJIIOTHAsA U OTHOCUTENIbHAsI. CrOCOOBI U3MEPEHUS BIAXKHOCTH BO3TyXa.

15. Hwuka Kapuo. KII/I naeanbHO#M TEMIOBOW MalIMHBL.
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16. Anmuabatmueckuit mnporecc. [lpuBenure mpumep aanadbaTUuECcKoOro
nporecca.

17.  BnytpenHss sueprusi. CnocoObl H3MEHEHUS BHYTPEHHEN YHEPTUU.

18. Oxapaxktepu3yWTe CTPOCHUE HM3BECTHBIX BAM arperaTHbIX COCTOSHUHN C
ToukHu 3peHuss MKT.

19. Huddysus. 3aBucumocts 1udPy3un OT pa3andHbIX PaKTOPOB.

20. MonexkynsipHO-KUHETUYECKAs TEOpHUsSl Ta30B U €€ HKCIEPUMEHTAIbHOE
000CHOBaHHUE.

21. AOcomroTHas TemIepaTypa Kak Mepa dHEpruu Tela.

22.  VYmpyrue cuibl. [Ipupona ynpyrux cui. [IpyurHa ux BO3HUKHOBEHMUS.

23.  OcHoBHoe ypaBHeHne MKT. YpaBHeHHE COCTOSIHUS HIEaJbHOIO Tras3a
(ypaBHeHue MeHneneeBa-Knaneiipona).

24. IlpuMeHeHHE TMEpBOr0 3aKOHA TEPMOJUHAMUKH JUISI H30MPOLIECCOB.
3HayeHue MEPBOTO 3aKOHA TEPMOJAMHAMHKU. BTopoil 3akoH TepmoauHamuku. Ero
3HAYEHUE.

25. BnaxHOCTh BO31yXa, aOCOMOTHAasE M OTHOcUTelnbHass. (CrocoOsl
U3MEPEHHUS BIIAXKHOCTH BO3AyXa.

26. AOcontoTHas TeMiiepaTypa. AOCOTIOTHBIN HOJIb.

27. Temmeparypa Kak Mepa dYHEPTHH MOJIEKYJI. TeIIoBoe paBHOBECHE.

duekTpuuecTBO U MarHetusm. KoJsie0anust 1 BOJIHbI:

1. DIIeKTpUYECKHUeE 3apsaibl, UX B3aumoehcTBue. 3akoH KysoHa.

2. Onektpuueckoe mnone. Hanpspk€HHocTs mons. CuUJIOBbIE  JTMHUU
ANEKTPOCTATUYECKOTO NOoJIsL. [[pUHIMI CyneprO3ULINK 3JIEKTPOCTATUYECKUX MTOJIEH.

3. [ToTok BekTOpa HAMpPSKEHHOCTU BJEKTpocTaThyeckoro moss. Teopema
Octporpanckoro-I"aycca.

4. [Ipumenenue Tteopembl OcTporpaackoro-I'aycca st pacuera moJis
PaBHOMEPHO 3apsSHKEHHON OECKOHEYHO! MIIOCKOCTH.

3. [Ipumenenne  Teopembl  Octporpaackoro-l'aycca g pacuera
AIEKTPOCTATUYECKOTO MOJIS 1Iapa, PABHOMEPHO 3apsKEHHOIO 110 TOBEPXHOCTH.

6. Pabora mno mnepeMelieHuio 3apsiia B ANEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuManbHBIN xXapakTep AIEKTPOCTATUYECKOTO TOJIS1. [ToTreHunai.
DKBUMOTEHIMATBHBIC TTOBEPXHOCTH.

7. [Torenuman. [IpuHIMIT CyNEPIIO3ULINU AIIEKTPOCTATUUECKUX TTOJIEH.

8. CBsi3b  MEXAYy HAINpPSIKEHHOCTBIO DJIEKTPOCTATHYECKOIO OIS H
MOTEHIIUAJIOM.

9. DNEKTPOCTAaTUYECKOE TI0JIE B IUDIICKTPUKAX.

10. DnektpoeMkocTh NpoBoAHUKA. KOHAEHCATOPHI U UX ANEKTPOEMKOCTb.

11.  DOHeprus 3apsyKEHHOIO KOHJAEHCATOPAa U JIEKTPOCTATUYECKOTO MOJIA.

12.  Onekrtpuueckuii TOK. Cuna TOKa, IUIOTHOCTh TOKAa. Y CIIOBHSA
CYILLIECTBOBAaHHUS JIEKTPUUECKOTO TOKA.

13.  3akon Oma B uHTerpanbHoil (opme. Hampsixenue, 371€KTpOABUKYILIAS
CHWJIa, Pa3HOCTh OTEHIIMAJIOB.

14.  3axon JIxoyns-Jlenua B nuddepeHninanbHOi U UHTETpaabHON hopMme.
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15. Krnaccuueckas Teopusi 3JIE€KTPOINPOBOAUMOCTH METAILIOB. BBIBOJ 3aKOHA
Oma B muddepennmanpbHoii (QopMe HAa OCHOBE KIACCHYECKOM  TEOpUHU
AIIEKTPOIPOBOJIUMOCTH METAILIOB.

16. MarauTtHOe nose. BeKTop MarHUTHON UHIYKIIUU.

17. 3akon buo-CaBapa-Jlanmaca u e€ro mnpuMEHEHHE [JIs1 pacyera
MarHUTHOTO MOJIsl KPYTOBOTO TOKA.

18. Ilupkynsuus BEKTOpa MHAYKIMM MAarHUTHOTO TOJIA. 3aKOH IOJHOTO
TOKa.

19.  [eiicTBUE MarHUTHOTO MOJIA HAa TPOBOJHUK ¢ TOKOM. Cuiia AMmepa.

20.  JleiicTBME MarHUTHOTO MOJIsI HA ABWXKYIIMH 3apsia. Cuita JlopeHiia.

21. JleiicTBHE MarHMTHOTO IOJIS1 HA KOHTYpP C TOKOM.

22.  MaruutHbiil oTok. PaboTa mo mepemenieHuto MpoBOAHUKA M KOHTYpa
CTOKOM B MarHMUTHOM IIOJIE.

23. MarnuTHoe 1noJie B BellecTBe. JnaMarHeTuku U mapaMarHeTUuKH.

24. @eppOMAarHeTHKH.

25. DmexktpoMarHuTHas MHAyKuMs. 3akoH Papanes. [Ipasuio Jlenna.

26. CamouHAYKUWSA U MHAYKTUBHOCTb.

27.  DHeprus MarHUTHOTO TOJISL.

28. KomnebatenbHbld  KOHTYp.  ['apMOHMYEcKHE  3IEKTPOMATrHUTHBIE
KOJIeOaHMUS.

29. 3aryxaroImue JICKTPOMarHuTHIC KOJIeOaHusl.

30. BriHyXJ€HHBIE AIEKTPOMAarHUTHBIE KojiebaHus. Pe3oHaHc.

31. VYpaBHeHue MakcBeiia B UHTETpAJIbHON (hopMme.

32.  DneKkTpoMarHuTHbIE BOJIHBI. [110CKas 3neKTpoMarHuTHas BOJIHA.

33. T'apMoHHYecKHE€ KOJ€OaHUs U UX XAPAKTEPUCTUKHU. METO]l BEKTOPHBIX
JMarpamm.

34. Mexanuueckue rapMoHuueckue — kosneOanus. Kunetnueckas wu
NOTEHIMAJIbHASI SHEPTHH.

35. Tapmonwnueckuit  ocuwuistop.  [lpyxunsblii,  Qusnyeckudi  u
MaTeMaTUYECKUI MasTHUKHU.

36. CBoOoaHble rapMOHUYECKHE KOJIeOaHUs B KOJIEOATEIbHOM KOHTYPE.

37. CroxeHue TapMOHMYECKUX KoOJIeOAaHUM OJIHOTO HAaNpaBJICHUS W
OJIMHAKOBOM 4acTOTHl. buenus.

38. CioxeHue B3aMMHO TMEPHEHIAUKYJSIPHBIX KOJIEOAHUH  OJMHAKOBOM
YacTOTBHI.

39. CpobGomnbie 3aryxatomue  KosneOanus.  JIeKpeMeHT  3aTyXaHWus.
Jlorapudmuueckuit nekpement. JlooporHocTs. [Ipumepsr.

40. BemHyX)neHHBIE (MEXaHUYECKHE | DJICKTPOMATrHUTHBIE) KOJeOaHUSI.
AmMmuutyna u (a3a BeIHYKIEHHBIX KoieOanuil. Pesonanc.

41. Ilepemennslil TOK. Llenb nmepeMeHHOTO TOKA.

42. Pe3onaHc HanpsbkeHu. Pe3oHaHC TOKOB.

43.  MoNIHOCTh LIENU MEPEMEHHOT0 TOKA.
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44. BoaHoBble npouecchl. [IpogosibHbIe U TONEPEUYHBIE BOJHBL. Y paBHEHUE
oeryuiei BOJIHBI.

45.  ®a3oBas cKkopocTh. BoiHOBOE ypaBHEHHUE.

46. Ilpunuun cynepnoszunuu. ['pynmnoBas ckopocts. MHTepdepenius BomIH.
Crosture BOJIHBL.

47. 3BykoBbie BoJiHBL. DddekT Jlomnepa.

48. DNEeKTpOMAarHUTHBIE BOJHBI U HMX DJKCHEPUMEHTAJIBHOE TOJYYCHHUE.
Huddepennmansaoe ypaBHEHUE AIEKTPOMArHUTHBIX BOJIH. DHeprus
AIEKTPOMArHUTHBIX BOJIH. IMIyJIbC 3JIEKTPOMAarHUTHOTO NoJist. M3mydeHue Aumnoiis.

Onruka U KBaHTOBas (pusuka

1 OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTUKH.

2. Tonxkue nmun3b1. [TocTpoeHne M300paKeHH ¢ TOMOIIBIO JIMH3.

3 OcHOBHBIE POTOMETPUUECKUE BETUIUHBI.

4. KorepeHntHocTh u MOHOXPOMAaTHUYHOCTb CBETOBBIX BOJIH.

Hutepdepenmus cera. Metoasl ee HaOmoneHus. Pacyer unHTepdepeHIHOHHON
KApTHUHBI OT ABYX UCTOYHHUKOB.

3. Nutepdepenius cBeTa B TOHKHUX IJICHKAX.
6. Hudpaxuus ceeta. [lpunnun [roitrenca-dOpenerns.
7. Meron  30Hx  @penensa.  IlpsamonmHElHOE  paclpOCTpaHEHUE

ceeta.{udpaxius Openernst Ha KPyTJIOM OTBEPCTUU U JIUCKE.

8. Hudpaxuus Opayurodepa.

9. Hudpaknus Ha mnpocTtpaHcTBeHHOM pemietke. dopmymna Bynbda-
bperros.

10.  Paspemaroras criocoOOHOCTh ONTHYCCKHUX MPHUOOPOB.

11. Jducnepcus cBeTa. DJIeKTPOHHAS TEOPUS JUCIIEPCUH CBETA.

12.  Tloryomnienue ceera.

13.  Oddext Jomnepa.NU3nyuenne Bapunosa-Uepenkona.

14.  Ilomspuszanmst cBera. ECTeCTBEHHBIM M MOJIAPU30BAHHBIM CBET. 3aKOH
Mamroca.

15. Tlonsipuszanusi cBeTa MPU OTPAKEHUU U MPETIOMJICHUU HA TPAHUIIC JIBYX
JTUAJIEKTPUKOB.

16. [Boitnoe nyuenpenomiienue.llonsipuzaTopbl. AHAJIN3 TOJIIPU30BAHHOTO
CBETA.

17. HckyccTBeHHas ONTHYECKAss aHU30TPOIIHSL.

18.  BpameHnue mioCcKOCTH NOJISIPU3AIUU.

19. TemnnoBoe U3Iy4eHHUE U €r0 XapakTepucTuku. 3akon Kupxroda.HactHbie
3aKOHBI TEIIOBOTO U3nyueHusd. Gopmyia [Inanka.

20. Omnruueckas nupomerpus. PanuanmonHasi, 1BETOBas, SIPKOCTHaA
TEMIEPATYPHI.

21. ®otoadpdexr. Ero  Buapl.  OCHOBHbIE  3aKOHBl  BHEIIHETO
dboTorddexra.YpaBHeHue DitHIITEHA 411 BHEHTHET0 poTodddekTa.

22.  Macca u umnynsc ¢oroHa. J[aBieHue cBera.
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23.  Dddexr Komnrona. ENMHCTBO KOPIYCKYJSPHBIX W BOJHOBBIX CBOWCTB
IIEKTPOMArHUTHOTO U3Ty4YEHUS.
ATomHas U sinepHas pu3mnKa

1. Mopenu atoma Tomcona u Pezepdopna.

2. Jlmnenuareii crektp aroma Bogopona. Iloctymarsr bopa. OmnbiTel
®panka u ['epua. Cnektp aroma Bogopoza o bopy.

3. KopnyckynsipHO-BOJIHOBO# Jyanu3M CBOMCTB BeniecTBa. CBOMCTBA BOJH
ne bpows.

4. CoOTHOIIEHUST HEOTIPEAEIEHHOCTEN.

3. BonHoBast GpyHKIMS U €€ CTaTUCTUYECKUN CMBICT.

6. O6mee ypaBuenne [lpegunrepa. VYpaBuenue Ipegunrepa s
CTallMOHAPHBIX COCTOSIHUM.

7. JIBm>xeHre CBOOOHOM YaCTHIbI.

8. Yactua B OJHOMEPHOM MNPSAMOYTOJBHOW «IOTEHUHAIBHOU SIME» C
OECKOHEYHO BBICOKUMU «CTEHKAMM.

9. [IpoxokieHre YacTHIlbl CKBO3b MOTEHLUHMANBHBIN Oapbep. TyHHENIbHBIN
s dexr.

10.  JIMHENHBI TAPMOHUYECKNN OCHUIIIATOP B KBAHTOBOM MEXAHUKE.

11. Atom BOgopoaa B KBAHTOBOM MeXaHUKe. KBaHTOBBIE YMCIIa.

12.  1s — cocrosstHue »sJjeKTpoHa B aromMe Bojaopoaa. CHUH 3JIEKTpPOHA.
CnrHOBOE KBaHTOBOE YHCIIO.

13.  IlpuHuun HEPa3TUYUMOCTU TOXKIECTBEHHBIX YacTUL. DPepMHUOHBI U
0O030HBI.

14.  ITpunuun [Taynu. PacnpeneneHnne 3J1€KTPOHOB B aTOME IO COCTOSIHUSIM.

15. PeHTreHoBckue crekTphl. 3akoH Mo3nu.

16. MomnekynspHbie cieKTpbl. KOMOMHAIIMOHHOE paccesiHue CBeTa.

17. CnoHTaHHOE U BBIHYKJICHHOE U3IyueHus. JIazepsl.

18.  ®a3oBoe npocTpaHCTBO. PYHKIMS PACTIPENCIICHHUS.

19. KsantoBbie cratuctuku bose-Oiinmrelina u @epmu-/upaxa.

20. Meramibl, IMIEKTPUKA U MOJTYIIPOBOJIHUKH MO 30HHOU TEOPHH.

21. CoOcTBeHHast M MPUMECHAS POBOJAUMOCTHU MOIYIIPOBOIHUKOB.

22. Pa3mep, cocTaB M 3apsijl aTOMHOrO sijijpa. MaccoBoe u 3aps10BO€ YHCIa.
JledekT Macchl U SHEPTUs CBA3U SAPA.

23. ChnuH siapa ¥ €ro MarHUTHBIA MOMEHT.

24.  Snepuble cwiibl. Monenu siapa.

25. PaauoakTHUBHOE U3JIYYECHHUE U €r0 BUJIBI.

26. 3akoH pagumoakTUBHOTO pacnaja. [IpaBuna cMmeieHus.

27. 3akonomepHoctu anb(da-pacnanga. berra-munyc-pacman. Heirpuno.
['amMa-n3iyyeHne u ero CBOMCTBA.

28. PezonancHoe norionieHue ramma-uznyudenus (3gdext Meccbayapa).

29.  SlnepHble peakunu U UX OCHOBHBIE THUIIBI.

30. Ilosutpon. berra-mmoc-pacnan. IEKTPOHHBIN 3aXBarT.
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31. SnepHble peakuuu NoJ JEHCTBUEM HEUTPOHOB. Peakuus neneHus sapa.
[lenHast peakius AEICHHUS.

32. Peaknus cuHTE3a aTOMHBIX SIAED.

33.  YpoBeHb 3neMeHTapHbIX YacTull. KocMUYeCcKoe U3IydyeHue.

34.  MIrioOHBI U UX CBOMCTBA. ME30HBI U UX CBOMCTBA.

35. Tunsl B3aUMOJICVCTBHI 2JIEMEHTAPHBIX YACTHII.

36. Yactuupsl 1 anTru4acTUlbl. COUPAIBLHOCTD.

37. JlentoHsbl. 3aKOH COXPaHEHMS JICITOHHOTO YUCIIA.

38.  AnapoHbl. 3aKOH COXpaHEHHUs] OAPUOHHOTO YHCIIA.

39. T'uneponbl. CTpaHHOCTb U YETHOCTb 3JIEMEHTAPHBIX YACTHLI.

40. Knaccudukarus smeMeHTapHbIX yacTuil. KBapku.

41. Tlepenocunku pyHIaMEHTAIbHBIX B3aUMOICHCTBHIA.

8.3. MeTtoanueckue MaTepuabl, onpeaessiiolimne Npoieaypbl OneHUBAHUSA
3HAHWIi, yMeHHii, HABLIKOB U (WJIH) ONBITA JAeSTeIbHOCTH, XapaKTEePU3YIOIIHUX
Tanbl GOpMUPOBAHUS KOMIETEHIUH

OCHOBHOM 1LENBI0 TPOBEICHHUS IPOMEKYTOUYHOM aTTECTALUU  SBIISIETCS
OTIPEJICIICHNE CTEMEHW JIOCTMKCHHUS IIeJied 1o Y4eOHOW MAWCIMIUIMHE WM ee
paznenaMm. OCYIIECTBISETCS 3TO IMPOBEPKOW M OIEHKOW YpPOBHS TEOPETHUYECKOU
3HaHHWH, TIIOJYYEHHBIX OOYYalOIUMHUCSI, YMCHHS TIPUMCHITh HX B PEIICHUU
MPaKTUYECKUX 3ajlad, CTEMEeHM OBJIAJICHUs OOyYaloIUMHCS TPAKTHUYCCKUMHU
HaBBIKAMU U YMEHHUSIMHU B 00beMe TpeOOBaHMM paboyelt porpaMmbl 1O TUCHUILIUHE,
a TaKKe UX YMEHUE CaMOCTOATEILHO padoTaTh ¢ y4eOHOM JTUTEpaTypOH.

Opranuzanusi MpOBEACHHS MPOMEKYTOUYHOM aTTeCTallMy perjaMeHTHpOBaHa
«Ilomoxennem 00 opraHuzanuyu 00pa30BaTEIBLHOIO Ipoliecca B (peaepalbHOM
rOCyJJapCTBEHHOM aBTOHOMHOM 0OOpa30BaTeIbHOM yUpexAcHUH «MOCKOBCKHIA
MOJINTEXHUYCCKUN YHUBEPCUTET

8.3.1. [llokasaTenn OLEHMBAHWUSA KOMMETEHUMIM Ha pPas/AMYHbIX 3Tanax wux GopmMMpoBaHuUA,
AOCTUKEHNE 06YyYaOWMMMNCA NAAHUPYEMbBIX PE3YIbTaTOB 0ByYeHMA No ANCLUNANHE

TIK-2 CrocoOHOCTh IPOBOAUTDH TCOPETUYCCKUEC U SKCIICPUMCHTAJIbHBIC HAYYHBIC UCCIICAOBAHUS 11O ITOUCKY U
IIPOBEPKE HOBBIX H,Ileﬁ COBEPHICHCTBOBAHUA HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTUIECKUX CPEACTB, UX
TCXHOJIOTHYCCKOI'O 060pyI[OBaHI/I$I U CO31aHus KOMILJICKCOB Ha UX Oase

Kpurtepnu oueHuBanusi

OTCYTCTBHUEC WU
HEJ0CTaTOYHOE
COOTBETCTBHE
CIICAYIOIIUX 3HAHUIA:
OCHOBHBIE TTIOHATHS,
(u3nveckue sSBICHUS,

HETOJIHOC COOTBETCTBUC
CIEeyOLIMX 3HaHUH:
OCHOBHBIC TTOHSATHS,
¢busnueckue sIBICHUS,
OCHOBHBIC 3aKOHBI U

MOJICITA MCXaHHKH,

YaCTU4YHOC
COOTBETCTBUEC

CJEIYIOIINX 3HAHUI:

OCHOBHBIC TIOHATHS,
(huznyeckue
SIBJICHUS1, OCHOBHBIC

Jrtan
(ypoBeHb)
HEY/I0BJIETBOPUTEILHO YIOBJIETBOPUTETHHO XOpOo1Io OTJINYHO
3HATh OOyuaromuiics OOyuaromuiics OOyuaronuiics OOyuaromuiics
JIEMOHCTPHPYET MOJHOE JEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPUPYET

IIOJIHOE
COOTBETCTBUE
CIEAYIOMIMNX 3HAaHUM:
OCHOBHBIC TIOHATHS,
¢usngeckue
SIBIICHUSI, OCHOBHBIE
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OCHOBHBIE 3aKOHBI U
MOJIEIIA MEXaHHKH,
AIEKTPUYECTBA U
MarHetusma, KojaeOaHui
Y BOJTH, KBAHTOBOM

(U3MKH, CTATUCTUYECKOU
¢busukK n
TEePMOJNHAMHUKH;
TPaHHIBI UX
TIPAMEHUMOCTH,
TIPUMEHECHHE 3aKOHOB B

BaKHEHIINX
MPAKTHYCCKIX
MIPUIOKCHUSX;

OCHOBHbIE (hu3nUecKue
BEJIMYUHEI U (HU3NIECKHE
KOHCTaHTBI, HX
OIIpeieNIeHUEe, CMBICI,
CTIOCOOBI ¥ €IMHHUIIBI UX
HU3MEPEHUS;
(hyHIaMEeHTAIEHBIC
(U3UYECKUE OIBITHI U HX
POJIb B Pa3BUTHH HAYKH;
Ha3HAYEHHE U TPUHIIHIIBI
JEUCTBHUS BAXKHEHIIINX

ANIEKTPUYECTBA U
MarLeTusMa, KoueOanmit CTAaTUCTHYECKOM CTaTUCTHYECKOMH
U BOJIH, KBaHTOBOM ¢bu3uKH 1 ¢bu3uKH 1
(U3MKH, CTATHCTUYCCKOM TEPMOIUHAMHUKH; TEPMOJNHAMUKH;
¢busuky u TPaHUIIBI UX TPaHUIIBI UX
TEPMOANHAMHUKH, MIPUMEHUMOCTH, MIPUMEHHUMOCTH,
TPaHUIIBI UX PUMEHEHHE MIPUMEHEHUE
MIPUMEHUMOCTH, 3aKOHOB B 3aKOHOB B
NIPUMEHEHNE 3aKOHOB B BaYKHEUIITIX BaKHCHUIIIHX
BasKHEHIIIMX MPAKTHYCCKIX MPAKTUICCKUX
MPAKTHICCKUX TIPUJIOKCHHUSX; MIPUJIOKCHUSAX;
MIPUIIOKCHUSX; OCHOBHEBIE OCHOBHEIE
OCHOBHBIC (pr3HYCCKHE (dusnyeckue ¢usnueckue
BEJIMYHHBI B (PU3NIECKUC BEITHUYHHEI U BEITUYHMHEI U
KOHCTAHTEI, UX (dhusnyeckue ¢dusnueckue
OIpe/ieieHHEe, CMBICII, KOHCTAHTBI, MX KOHCTAHTBI, NX
orpeiesieHue, oIpe/ieIeHue,

CTIIOCOOBI M €IMHHUIIBI UX
N3MEpeHNs;

(hyHIaMCHTANEHBIC
(hU3NYECKUE OTBITHI U X
POJIb B pa3BUTHH HAYKH;
Ha3HAYEHHUE W TPUHIINIIBI
JIEUCTBUS BAXKHEUIINX
¢uznIeckux nmprudopoB.

DJICKTPHUYCCTBA U

KoJIeOaHU U BOJIH,
KBaHTOBOH (PH3HKH,

3aKOHBI U MOACIIN 3aKOHBI U MOACIIN
MCXaHHKH, MCXaHHKH,
QJICKTPUYCCTBA U

MarHeTu3Ma,

CMBICII, CIIOCOOBI 1
SIMHUIIBI X
U3MEpPCHHUS,
(hyHIaMEHTAJILHBIC
(u3HUeCcKre OIBITHI
U UX POJIb B
Pa3BUTHH HAYKH;
Ha3HAYCHHUE U
TIPUHIUITE ICHCTBUS

MarHeTu3Ma,
KOoJIEOaHUI U BOJIH,
KBaHTOBOH (H3HKH,

CMBICII, CIIOCOOBI 1
SAMHUIIBI X
HU3MEPEHHUS,;
(dbyHIaMeHTaTbHBIC
(bu3MUecKre OIbBITHI
U UX pOJb B
Pa3BUTHH HAYKH;
Ha3HA4YCHUE U
TIPUHIUTIBI ICHCTBHS

(huznIecKux mprudOpoB.
BaKHEHIINX Ba)KHEHIINX
(uznueckux (bu3MUeCcKuX
pruOOpOoB. puOOpOoB.
OO0yyaronuiics He yMeeT OO0yuatontuiics OO0yuaronuiics OO0yJaronuiics
WU B HEJIOCTATOYHOU JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
CTETIeHH yMeeT HEIOJIHOE COOTBETCTBUE YaCcTUYHOE TIOJTHO®
BBITIOJTHSATB: CIICYOIINX YMEHHUMH: COOTBETCTBHE COOTBETCTBHE
Hcnone3oBath ocHOBHEIE | Mcmonb30BaTh OCHOBHBIE CIIE LY FOLITNX CIICYIOLINX YMEHHH!
preMbI 00padOTKU preMbI 00padOTKU YMCHUH: Hcnons3oBath
9KCIIEPUMEHTAIBHBIX 9KCTIEPUMEHTAIBHBIX Hcnons3oBaTh OCHOBHBIE TIPHEMBI
JIaHHBIX; JIAHHBIX; OCHOBHBIE ITPUEMBI 00paboTku
pemath TUIOBBIC 33/1a4M | peLIaTh TUIIOBBIC 3aJaul 00paboTkn 9KCTIEPUMEHTAIIBHBIX
110 OCHOBHBIM pa3zjiesiaMm 110 OCHOBHBIM pa3fiefiaM | 3KCIIEPUMEHTAJIbHBIX JIAHHBIX;
busmKy; ¢bu3uKy; JTAaHHBIX; pemaTh TUIIOBbIE
OOBSCHUTH OCHOBHBIE 0O0BACHUTH OCHOBHBIC penIaTh TUIIOBBIC 3aJa4y 10 OCHOBHBIM
HaOII0JaEMBIE HaO0II0JaEMBIE 3a1a4H 110 pasnenam puzmKy;
TIPUPOJHBIE U NIPUPOJHBIE U OCHOBHBIM pas3ienam OOBSCHUTH
TEXHOTCHHBIC SBICHUS M | TEXHOTCHHBIC SIBIICHUS bu3UKY; OCHOBHBIE
3G GEKTHI C MO3UIHN 3¢ (dEeKTHI ¢ MO3UIHIA OOBSICHUTH HaOITI01aeMbIe
(dyHIaMEHTATBHBIX (byHIaMeHTaIbHBIX OCHOBHBIE TIPUPOJHBIE U
(husnIecKux (busnueckux HaOJI01aeMbIe TEXHOTCHHBIE
B3aUMO/CICTBUIA; B3aUMOJCHCTBUIA; MIPUPOJIHBIE U sBJIeHUS U 3D DHeKThI
yKa3aTh, KAKHE 3aKOHbI yKa3aTh, KAKHe 3aKOHbI TEXHOT€HHBIC C TTO3ULUi
OITMCHIBAIOT JaHHOE OIUCHIBAIOT JJAHHOE ABJIEHUS U 3 GEKThl |  (GyHIaMEHTaIbHBIX
sIBIICHHE WA 3P PEKT; siBrieHue Wik 3P QeKT; C TIO3UIIHIA ¢u3nIecKux
HCTOJIKOBBIBATH CMBICI HCTOJIKOBBIBATH CMBICIT (dyHIaMEHTATBHBIX B3aNMOJICHCTBHI;
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(hu3MUECKUX BEINYUH U
TIOHSITHH; 3aITUCHIBATh
YpaBHEHHUS 1JIs
(u3UYeCKUX BEJIMYUH B
cucteme CH;
paboraTh ¢ mpudbopamMu u
o0opyIoBaHUEM
COBPEMEHHOMN
(usnueckoii
naboparopuy;
UCIIOJIb30BaTh Pa3IMYHbIC
METOJUKH (PU3UUECKUX
MU3MEepeHuil 1 00paboTKH
9KCIIEPUMEHTAIIBHBIX
JTaHHBIX;
HCIIOJIB30BATh METO/IBI
a/IeKBaTHOTO
¢usmueckoro u
MaTeMaTH4eCKOro
MOJICTIMPOBAHUS, & TAKKE
MIPUMEHSATH METO/IBI
(uzuko-
MaTeMaTH4ecKOro
aHaNN3a K PEIICHUIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U
TEXHUYECKHUX TpoOIeM

(U3HYECKUX BEIUYUH U
MIOHSTHUH; 3aITUCHIBATh
YpaBHEHUsI 115t
(hU3HYECKUX BETHYUH B
cucreme CH;
paboTaTh ¢ pudbopamMu u
o00opymoBaHHEM
COBPEMEHHOI
(busnveckoit
naboparopuu;
UCIIOJIb30BaTh Pa3InYHbIC
METOJUKH (PU3UUECKUX
W3MEpEeHU U 00paboTKH
9KCIIEPHUMEHTAIBHBIX
JaHHBIX;
UCIIOIB30BaTh METOMBI
aJIeKBaTHOTO
¢du3nyecKoro u
MaTeMaTH4eCKOro
MOJICTIMPOBAHMS, & TAKIKE
HPUMEHSATh METOMBI
(uzuKo-
MaTeMaTH4eCKOro
aHaNM3a K PeIeHHIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U
TEXHUYECKUX MPOOIIeM

(busnyecKux
B3aWMO/ICHCTBHIA,
yKa3aTh, KaKue
3aKOHBI OMUCHIBAIOT
JTAHHOE SBJICHHUE WITH
3¢ dexT;
HCTOJIKOBHIBATh
CMBICT (HPU3UIECCKUX
BEJIMYUH U MOHATHUH;
3aMUCHIBAThH
YpaBHEHHS IS
(uzmgeckux
BEJIMYHUH B CHCTEME
CH;
paborarts ¢
npudopamu u
000py10BaHUEM
COBpPEMEHHOM
(uzngeckoi
nabopaTopuu;
HCTOTB30BaTh
pa3nuyHbBIe
METOAHUKH
(usnyeckux
U3MEpPEHUN U
00paboTKU
SKCIIEPUMEHTAIBHBIX
JTAHHBIX;
HCTOTB30BaTh
METOZBI
aJICKBaTHOTO
(uzngeckoro u
MaTeMaTH4eCKOTO
MOJICTTMPOBAHUS, a
TaKXe MIPUMEHSTh

yKa3arb, Kakue
3aKOHBI OMUCHIBAIOT
JaHHOE SIBJICHHUE HJIH
a¢dekr;
HCTOJIKOBBIBATh
CMBICI (PH3NYECKUX
BEJIMYMH U TIOHATHH;
3aIMChIBATh
YpaBHEHUsI 115t
¢busnecKux
BEIIMYHH B CHCTEME
Cu;
pabotarts ¢
npubopaMu 1
000pyI0BaHUEM
COBPEMEHHOMU
(busnueckoit
naboparopuu;
UCIIONB30BaTh
pasInyHbIe
METOAUKH
¢bu3nIecKux
HU3MEpEeHuil u
00paboTKu
9KCIIEPUMEHTAIBHBIX
JIAHHBIX;
UCIIONB30BaTh
METOIbI aIeKBATHOTO
(U3NIECKOTO U
MaTeMaTH4ecKoro
MOJIETIMPOBAHHS, a
TaKXXe PUMEHATh
METOJIbI (PU3HKO-

MaTeMaTH4ecKoro
METOIBI (PHU3UKO-
aHaJIN3a K PeIICHHIO
MaTeMaTH4YeCKOro
KOHKPETHBIX
aHaJIN3a K PELICHHIO
€CTECTBEHHOHAYYHbI
KOHKPETHBIX
X ¥ TEXHUYECKUX
€CTECTBEHHOHAYYHBI
npobiiemMm
X ¥ TEXHUUECKUX
mpobeM
BJIaJIeTh OOyuaromuiicst He OOyuaronuiicst BiIajeeT B OOyuaronmcst OOyuaromuiics
BJIaJIeeT WIN B HEIOJIHOM 00beMe 1 JIOIYCKAIOTCs CBOOOJIHO
HEJIOCTaTOYHOH CTeNeHN HPOSIBIISIET HE3HAYHUTENIbHBIC MPUMEHSIET
BJIaJICeT: METOAaMHU HEJOCTaTOYHOCTb ommoKy, MIOJTyYEeHHbIE
9KCIIEPHUMEHTAIBHOTO BIIA/ICHUS HaBBIKAMH HETOYHOCTH, HAaBBIKH, B IIOJIHOM
HCCIIEIOBAaHUS B (DH3HKE METOAaMH 3aTpyAHCHUS, o0beMe BiajeeT
(manMpoBaHue, 9KCIIEPHUMEHTAIBHOTO YaCTUYHO BIIafeeT METOIaMH
MOCTaHOBKA M 00paboTKa | wHcclieoBaHus B (DH3HKE HaBBIKaMU 9KCIEPUMEHTAILHOT
9KCIIEPUMEHTA); (nnaHupoBaHue, METOlaMU 0 UCCIIEJOBAHHUS B
HCTIOb30BaHUS NOCTaHOBKAa 1 00paboTKa | SKCHEPUMEHTAIBLHOT ¢busnke
OCHOBHBIX IKCIIEPUMEHTA); 0 UCCJIEJIOBaHMUs B (mIaHMpoBaHMe,
obmedu3nyecKx HCIIOJIb30BaHUS (huznke ITOCTaHOBKA U
3aKOHOB U IPUHITUATIOB B OCHOBHBIX (TutaHupoBaHwue, obpaboTka
BaKHEHIIHX o01mehU3nIecKIX MOCTAHOBKA U 9KCIICPHUMEHTA);
MPAKTUYECKUX 3aKOHOB M IIPHHIIUIIOB B obpaboTka HCIIOIb30BaHHS
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SKCIEPUMEHTA);
UCIIOJIb30BaHMS OCHOBHBIX
OCHOBHBIX 0o0mehu3nIeCcKux
o0mehu3nIecKux 3aKOHOB U
N 3aKOHOB M MIPUHIIUIIOB B
BKHEHIIINX .
MPUHIIUIIOB B BaKHEHIITHX
MPUIIOKEHUSX; MPAKTHYECKUX .
BaKHEHIINX MIPAaKTHYECKUX
MIPUMEHEHHUS] OCHOBHBIX MPUIIOKCHUSX;
MPAKTUYECKHX TIPWIIOKCHUSX;
METOJI0B (PM3HKO- NPUMEHEHHUS! OCHOBHBIX
TIPUITOKCHUAX, MMPUMECHCHUA
MaTeMaTH4ecKoro METO/10B (PU3UKO-
MIPUMEHEHHS OCHOBHBIX METOJIOB
aHajM3a JJIsl peleHus! MaTeMaTH4eCKOro
OCHOBHBIX METOJIOB ¢busuko-
€CTCCTBCHHOHAYYHBIX aHaJin3a IJid peICHUst
¢busuKo- MaTeMaTHYECKOTO
3a/1au; €CTECTBEHHOHAYYHBIX
N MaTeMaTH4YeCKOro aHamM3a Juist
MPaBUIILHOM 3ajay;
N aHanm3a s petieHust
IKCILTyaTal[Mi OCHOBHBIX MPaBHIBHOM
pemeHus €CTECTBEHHOHAYYHBI
npubopoB U IKCIITyaTal[ii OCHOBHBIX
€CTECTBEHHOHAYYHBI X 3a1a4;
00opyI0BaHUs puOOpPoOB U .
o X 3aa4, IMpaBUJIbHON
COBPEMEHHOU o0opynoBaHus N
. N MIPaBUIILHOM 9KCIUTyaTalH
(usnueckoii COBpPEMEHHOM
N IKCIUTyaTalU OCHOBHBIX TIPHOOPOB
nabopaTopuu; (busnueckoit
OCHOBHBIX IIPHOOPOB 1 000pyIOBaHUS
MCIIOJIb30BaHKSI METO/I0B naboparopuu; N
1 000pyI0BaHUs COBPEMEHHOU
¢bu3nyeckoro HCIIOJIb30BAHHSI METO/IOB . N
COBpPEMEHHOU (bu3mIecKoi
MO/JICTUPOBAHHS Ha (usnueckoro .
¢usnueckoit J1abopaTopuy;
MpaKTHKeE. MOJICTUPOBAHHUS Ha
naboparopuy; HCIIOJIb30BAHUS
MIPaKTHKE.
HUCIIOJIb30BaHUA METOA0B
METO/IOB ¢usnveckoro
¢bu3nyeckoro MOJICTTMPOBAHHUS Ha
MOACINPOBAHUA HA TIPpaKTUKE.
MpaKTHKE.

9.

DJIeKTPOHHAsi HH(POPMALIMOHHO-00pa3oBaTe/IbHAs Cpeaa

Kaxapiii oOyyaronuiicss B Te4€HHE BCETO Meproja 0OydeHHsI 00ecTedrnBacTCsI
WHIUBUYaIbHBIM HEOTPAaHUYEHHBIM JIOCTYNIOM K S3JEKTPOHHOW HH(OpMaIMOHHO-
oOpazoBatenbHON cpene Yebokcapckoro wuHCTUTyTa (dunuana) MOCKOBCKOIO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIIOOOW TOYKH, B KOTOPOM MMEETCsS JOCTYI K
WH(OPMAITMOHHO-TEICKOMMYHUKAIMOHHON cetn  «WHTepHeT» (mamee — ceThb
«HTepHer»), Kak Ha Teppuropun (Quiauanra, Tak W BHE e€e. OJIEeKTPOHHas
nH(OpMaIMOHHO-00pa3oBaTenbHas Cpella — COBOKYMHOCTh WH(MOPMAIIMOHHBIX U
TEJICKOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH, COOTBETCTBYIONIUX  TEXHOJIOTHYECCKUX
CpPEICTB, 00ECIIEYNBAIOIINX OCBOSHUE O0YYarOIIMMHCS 00pa30BaTEebHBIX IPOrpaMM
B MMOJTHOM 00bEME HE3aBUCHUMO OT MECTa HaXOXKJACHUS 00yUaroIIuXCsl.

DnekTpoHHas nH()OPMAIIMOHHO-00pa3oBaTebHas Cpe/ia 00ecleurnBacT:

a) IOCTYI K Y4eOHBIM IIaHaMm, paboyuM MporpaMMmaM JUCUUILIUH (MOAyJien),
MPAKTUK, DSJICKTPOHHBIM YUYEOHBIM HM3AHHMSAM M 3JECKTPOHHBIM O00pa30BaTEIIbHBIM
pecypcaM, yKa3aHHBIM B pabouuX IMporpaMmax JUCHUIUIUH (MOIYJIei ), MPaKTHK;

0) dbopMHpoBaHUE DIEKTPOHHOTO MOPTQOIUO OO0YYAIOUIErocs, B TOM YHCIIE
COXpaHEHHE €Tro PadoT M OLICHOK 3a 3TH PaOOTHI;

B) ¢ukcamuio  xoma  oOpa3oBaTeIbHOTO  Mpoliecca,  pe3yabTaToB
MIPOMEKYTOUYHOM aTTECTAIMH U PE3YIHTATOB OCBOCHUS MTPOTrpaMMBbl OaKallaBpuara;

59



') IpOBEJCHUE YUEOHBIX 3aHITHIA, IPOLEAYP OLICHKH PE3yJIbTaTOB 00y4YeHMUs,
peanuzanys KOTOPBIX NPEIYyCMOTPEHa C NPUMEHEHHEM JJIEKTPOHHOTO OO0y4eHMs,
JUCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHII;

1) B3aMMOJICHCTBHE MEXIYy YYaCTHHUKaMH 00pa30BaTEIbHOTO MPOIEcca, B TOM
YHUCIIe CHHXPOHHOE M (WMJIM) ACHHXPOHHOE B3aWMOJCWCTBHUS TOCPEACTBOM CETH
«HTEpHET.

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU MH(POPMALIMOHHO-00PA30BaATENbHOM CPEIbI
oOecreunBaeTcs COOTBETCTBYIOIIUMHU CpelCcTBaMHU MHPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTWA W  KBanudpukamuedn  paOOTHHUKOB, €€
UCTIOJIB3YIONIMX M mojaiepkuBaronux.  DyHKIIMOHMpPOBAHHWE  DJIEKTPOHHOMN
MH(POPMAIIMOHHO-00Pa30BaTEIbHON  CpEIbl  COOTBETCTBYET  3aKOHOJATENbCTBY
Poccuiickoit ®eaepanun. OcHoBHbIMEU cocTaBisironumu OMOC dunuana sBisiroTCS:

a) calUT UWHCTHUTYyTa B ceTd VIHTEepHET, pacHoJIOKEHHbIH IO
anpecy www.polytech21.ru, https://chebpolytech.ru/ koToperit  obecrneunBaer: -
JOCTyNn OO0ydYaromuxcsi K y4eOHbIM IIaHaMm, pabodyuM mOporpaMMaM JUCHUIUIHH,
OPaKTHK, K U3JaHUSAM DJJICKTPOHHBIX OHOMMOTEYHBIX CHCTEM, AIIEKTPOHHBIM
MH(OPMAIIMOHHBIM M 00pa30BaTENbHBIM pecypcaM, YKa3aHHbIX B pabodux
nporpammax (paszensl caidta «CBeneHus 00 oOpa3oBaTENbHOM OpraHU3alUn); -
uH(opMHUpOBaHHE OOydYaromuxcsi 000 BCEX H3MEHEHHUsAX Y4yeOHOro mpolecca
(HOBOCTHAs JIGHTa caiiTa, JIeHTa aHOHCOB); - B3aMMOJICHCTBHE MEXIY YYaCTHHKAMH
o0Opa3oBaTeIbHOro mpolecca (moapasiensl caita «3aaaTh BOIPOC JUPEKTOPY»);

0) oduiuanbHbIe AIEKTPOHHBIE ajapeca NOJpa3JeieHUl U COTPYIHUKOB
uHCTUTYyTa C SHaekc-momeHoMm (@polytech2l.ru (cmuMCcOK KOHTAaKTHBIX JaHHBIX
nojapasneneHuit Ounnana pasMmeiieH Ha odunmanrbHoM caiite Punmana B paszelne
«KOHTaKTh», COHCKM KOHTAKTHBIX  O(MDHUIIMAIBHBIX  DBJIEKTPOHHBIX  JAHHBIX
npenoaaBareneii  pasmemieHsl B moapazaenax  «Kadenpe») obecrneumBaior
B3aMMOJCHCTBHE MEXAY YYaCTHUKAMHU 00pa30BaTeIbHOIO MPOLIECcCa;

B) JIMUHBII KaOMHET oOyuaromierocs (moptgosivo) (BX0oA B JUYHBIA KaOWHET
pasmenieH Ha odunuanbHoM caiite Ouinana B pasnene «CTyAeHTY» NOApasiee
«OnexkTpoHHass HWH(POPMAIIMOHHO-O00pa3oBaTelibHasl Cpella») BKIOYACT B cels
nopTdoINo  CTyIEHTa, DJJCKTPOHHBIE BEAOMOCTH, PEUTHHT CTyJEHTOB U
o0OecrieunBaeT:

- ¢uKcaluio xo/1a 00pa3zo0BaTEIBHOIO MPOIECCa, PE3YIHTATOB MPOMEKYTOUHOM
aTTeCTAIlMH U PE3yJIbTATOB OCBOCHUS 00PAa30BaTENbHBIX MPOrPaMM O0YyUaIOIIUMHUCH,

- (opMupoBaHHUE 3IEKTPOHHOTO MOPTHOINO 00YyUAIOMIErocs, B TOM YHCIE C
coxpaHeHHe paboT 00yUaromerocs, pereH3ui 1 OIeHOK Ha 3TU PabOThI,

I) ODJIGKTPOHHbIE OWUONMOTEKH, BKJIIOYAIOIINE JJIEKTPOHHBIE KaTaJIOTH,
MOJTHOTEKCTOBbIE IOKYMEHTHI M 00E€CIeUMBAIOIIUE JAOCTYI K Y4eOHO-METOAUYECKUM
MaTepuaigaM, BBITYCKHBIM KBalU(UKAIMOHHBIM paboTam u T.A.. YebOokcapckoro
uHcTuTyTa (prnuana) - « APBUCy

1) 2JIEKTPOHHO-0MOnnoteunble cuctembl (ObC), BKIIIOUAIONIUE JICKTPOHHBIM
KaTajor M TOJHOTEKCTOBble JOKyMeHThl: - «JIAHb» -www.e.lanbook.com -
O6pa3zoBarenbHas miatdopma FOpaitt -https://urait.ru
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e) miaTdopma 1udpoBoro o0Opa3oBaHUs ITonutexa
-https://Ims.mospolytech.ru/

) cucTeMa « AHTHIUIaruar -https://www.antiplagiat.ru/

3) cucteMa 3JeKkTpoHHOro pokymeHtoobopora DIRECTUM Standard —
o0ecreynBaeT JOKyMEHTO000poT Mex 1y Duiinanom U Y HUBEPCUTETOM;

n) cucrema «1C Ynopasnenue BY3om Dnexktponuslii nekanat» (MocCKOBCKuUiA
MOJIMTEXHUYECKUM YHUBEPCUTET) obecrieunBaeT (uKcaluio Xoja 00pa3oBaTeIbHOIO
mpoiriecca, pe3yabTaTOB MPOMEXKYTOYHOM aTTeCTalldd M PEe3yJIbTAaTOB OCBOEHUS
o0pa3oBaTeIbHBIX MPOTrpaMM O00yHAOIIUMHUCS;

k) cucrema «POLYTECH systems» oOecrneunBaer uHGOPMAIMOHHOE,
JOKYMEHTJIbHOE  aBTOMATH3UPOBAHHOE  COIPOBOXJEHHUE  00pa30BaATEIBHOIO
nporuecca;

1) cucremMa «AbdurypueHT» obecrieunBaeT JOKYMEHTAJIbHOE
aBTOMATU3UPOBAHHOE COMPOBOXKIEHUE PAOOTHI MPUEMHON KOMUCCHUH.

10. IlepeyeHb OCHOBHOW M JONOJHHUTEILHON YUeOHOM JIUTEPATYPHI,
HE00X0AMMOM /ISl 0CBOCHHUS TUCHMILIIUHbBI

OcHoBHas JuTeparypa

Aizennion, A.E. ®wusuka: y4eOHMK W TPaKTUKyM I BY30B/
A. E. Alizention. — Mocksa : MznarensctBo FOpaiit, 2023. — 335 c. — (Briciuee
oOpazoBanue). — ISBN 978-5-534-00487-8. — Tekct : DJIEKTPOHHBIA //
Oo6pazoBarenbhas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511373.

KpaBuenko, H.I0. @wusuka: y4eOHUK W TPAKTHKyM [JIsI  BY30B /
H. 1O. KpaBuenko. — Mocksa : M3narensctBo FOpaiit, 2023. — 300 c. — (Bricuiee
obOpazoBanue). — ISBN 978-5-534-01027-5. — Tekct : DJICKTPOHHBIA //
O6pa3zoBarenbHas miatdopma FOpaitt [caitt]. — URL: https://urait.ru/bcode/511701.

JlonosiHUTEIBLHAS JIMTEPATYypa

®duszuka : yueOHUK M TpakTukyMm st By3oB / B. A. Mnbun, E. 0. baxTuna,
H. b. Bunorpanosa, I1. 1. Camoiinenko ; noa penakuueit B. A. Uneuna. — Mockaa :
N3narensctBO FOpaiit, 2023. — 399 ¢. — (Briciiee o6pa3zoBanue). — ISBN 978-5-
9916-6343-4. — Tekct : anexkTpoHHbI // OOpa3oBarenbHas miaatdopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/511376.

Heipoua, B. B. ®wusuka. Mexanuka. MonekynsipHas Qusuka
TepMoauHaMuKa : yaeoHoe nmocodue / B. B. Isipaun, C. A. Illenenesa, T. JI. Kum. —
Kemeposo : Ky3I'TY umenu T.®D. ['opbauea, 2022. — 246 c. — ISBN 978-5-00137-

294-3. — Tekcrt : 3nekTpoHHBIN // JlaHb : 3MEKTPOHHO-OMOIMOTEYHAs] CHUCTeMa. —
URL: https://e.Janbook.com/book/257552. — Pexum poctyma: s aBTOpU3.
II0JIB30BATEIICH.

Ilepuoauka
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1. 5 xomeco : orpacieBoit xypHan. URL: https://Skoleso.ru. - Tekcr
3JICKTPOHHBIMN.

2. Bectauk CuOUPCKOTO TOCYAApCTBEHHOTO aBTOMOOMIBHO-TOPOKHOTO
YHUBEPCHUTETA : Hayunsbrit pPELEH3UPYEMBII xypHai. URL:

https://vestnik.sibadi.org/jour/index. - TEKCT : 37I€KTPOHHBIA.

11. NpodeccrmoHanbHble 6asbl AaHHbBIX U MHGOPMALLMOHHO-CNPABOYHbIE CUCTEMDbI

[TpodeccrnonanvHas 6a3a TaHHBIX U HNudopmanus o mpaBe cOOCTBEHHOCTH
MH(POPMALMOHHO-CITPABOYHBIE CUCTEMBI (peKBH3HTHI JOTOBOPA)
CoBepiIeHCTBOBaHHE o0Opa3oBaHUs u

PIH)I(CHGpHOfI JCATCIIBHOCTH BO BCCX HX
MMPOSABJICHUAX, OTHOCAIIUXCA K yqe6H0My,

HAyYHOMY u TCXHOJIOTUYICCKOMY
HaIpaBJICHUAM, BKJIrO4as IMPOLCCChI
npenoagaBanusd, KOHCYJIbTUPOBAHUA,

Accormanus WHXEHEPHOTO oOpazoBaHMs
Poccun
http://www.ac-raee.ru/

UCCIICIOBaHMs, pa3pabOTKU  HMHKEHEPHBIX
pelleHuit, BKII0Yas He(Tera3oByl OTpPacib,
TpaHcdepa TEXHOJOTHIA, OKa3aHHs MIUPOKOTO
CIieKTpa 00pa3oBaTeIbHBIX YCIyT,
oOecneueHuss CBSI3ed C OOIIECTBEHHOCThIO,
MPOM3BOJCTBOM, HAayKOH W WHTErpalid B
MEKIYHApPOJAHOE  HaydyHO-00pa30BaTeIbHOE
mpocTpancTBOo. CBOOOAHBIN JOCTYII

Bce 00 aBTOMOOMIIBHBIX MapKax Onucanue UCTOPUU CO3JIaHUSI aBTOMOOMIIEH B

https://proautomarki.ru/kto-izobrel-avtomobil/ mupe u B Poccun. CBOOOIHBIN JOCTYyT
ABTOMOOWJIHP ~ BenMuaiiiiee  U300peTeHHE,
HaBcerja W3MEHUBIIIEE YEeJI0BEYECTBO.

Hctopusi pa3Butus aBTOMOOWIS  TECHO
CBA3aHa C BCIHMKUMU I/I306peTaTeJ'I$IMI/I u
uHxeHepamu. Ho B ommume oT Jpyrux
KPYNHBIX U300pETeHU, OpUTHHAIbHAS UIes
aBTOMOOWJII HE MOXET OBITh MPUIKCAHA
onHoMy denoBeky. Hanm Heit pabotanu
MHOXECTBO JIIOJIEW W3 pa3HbIX CTpaH Mupa.
Ha sTom caiite peub moilAeT O HadaabHOM
sTame pa3BuTus aBTOMOOWIs. CBOOOMHBII

Hcropus aBTomMoOuUIEH
https://autohs.ru/avtomobili/legkovye/istoriya-

razvitiya-avtomobilya-rannie-gody.html

JOCTyI
Hayunas AJIEKTPOHHAsA 6ubnuoreka
eLIBRARY.RU - 9310  KkpynHenmmwmii
POCCUNCKHN UH(POPMALMOHHO-

aHATTMTUYCCKUA TIOpTal B OO0JIACTH HAYKH,
TEXHOJIOTUM, MEAMLMHBI U 00pa3oBaHMA,
Hayunas snexktponnas 6ubnuoreka Elibrary cofepkamuii  pedeparbl U TOJIHBIE TEKCTHI
http://elibrary.ru/ Oomee 26 MIH HAy4YHbIX cCTaTed U
nyONuKanuii, B TOM WYHCIE JIIEKTPOHHBIE
Bepcun Oosnee 5600 poccuiicKuX HaydyHO-
TEXHUYECKHUX JKYPHAJIOB, U3 KOTOPBIX Oolee
4800 KypHaJOB B OTKPBITOM JIOCTYIIE.
CBOOOHBIN JOCTYTI
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[Ipodeccuonanbras 6a3a JTaHHBIX U
WHGOPMAIIMOHHO-CIPABOYHBIE CHCTEMBbI

Nudopmanus o npaBe cOOCTBEHHOCTH
(peKBU3UTHI JOTOBOPA)

Tpaktop. Hcrtopusi pa3BUTHS  TPaKTOPHOM
TEXHUKHN
http://i-kiss.ru/rubrika/traktora

Tpaktop - 3TO CaMO/JIBIKYIIASICS
(ryceHnuyHass WiaM  KOJECHas)  MalluHa,
npeHa3HaYeHHAs TUISE BBITIOJTHEHUS
CEJIbCKOXO35ICTBEHHBIX, JIOPOKHO-
CTPOUTENBHBIX, 3eMJIEPOIHBIX,
TPAHCTIOPTHBIX M APYTUX paboOT B arperate C
MIPUILIETIHBIMH, HaBECHBIMU WIH
CTaI[MOHAPHBIMU MAaIllIMHAMH, MEXaHU3MaMU U
MIPUCTIOCOOICHUSMU.

CrnoBo «TPAKTOP» MIPOUCXOAUT oT
aHTImickoro cioBo «track». Tpak - 3TO
OCHOBHOM 3JIEMEHT, U3 KOTOPOTO COOMpaeTcs
ryceaniia. CBOOOTHBIN TOCTYT

[Tpodeccust nHKEHEP-MEXaHUK
https://www.profguide.io/professions/

injener_mehanik.html

Wmxenep-mexanuk (mechanical engineer) —
3TO  CIEHUAIUCT, KOTOPBIM 3aHUMAeTCs
NPOCKTUPOBAHUEM, KOHCTPYHUPOBAaHUEM U
IKCIUTyaTaIen MEXaHHUYECKOTO
o0opy/soBaHWs,  MAalllMH, AanmaparoB B
pa3iM4HbIX  cepax  MPOU3BOJACTBA U
HApOAHOTO X03stiicTBa. CBOOOMHBIN TOCTYIT

denepanbHbIN nopTain «Poccuiickoe
o0pa3oBaHHE» — YHUKAJIbHBIH WHTEPHET-
pecypc B cepe oOpa3zoBaHUs U HAYKH.

ExenHeBHO IMyONMMKYyeT caMble aKTyalbHbIE
HOBOCTH, AHOHCBI COOBITHH,
MH(POPMALIMOHHBIE MAaTEPHAITBI IS ITUPOKOTO
Kpyra uurtateneid. ExxeHenenbHo Ha mopraie

denepanbHbIil rnopran «Poccuiickoe | pa3MeIaTCsl 3KCKIIO3UBHBIE MaTepHUalIbl,
obOpazoBaHHe» WHTEPBBIO C BEAYIIUMHU CHEMAAUIUCTAMU —
http://www.edu.ru reIaroramu, IICUXOJIOTAMH, YYCHBIMH,
penopTaxu U AaHATTUTUYECKUE CTAThH.
UuraTenu moiydaroT JOCTYIl K HOPMATHBHO-
nmpaBoBOi 0aze cdepbl 00Opa3oBaHUsA, OHH
MOTYT TOJIb30BaThCA CaMbIMH Pa3JIMYHBIMU
MOJIC3HBIMU  CEpPBACAMHU — TAaKHAMH, Kak
OHJIANH-TECTUPOBAHHE, ONPOCHI o
aKTyaJbHbIM TEMaM U T.JI.
.. Opranuzanuon Otpaciasb .
Coxkpaménnoe O¢punnanbHbII
Ha3Banue oprann3anuu HO-TIpaBoOBasi (ob6aacThb N
Ha3BaHHe caiit
dopma JAeSITeJIbHOCTH)
Accormanusa Koopnunanus
SIBIISICTCS JIeSITEITBHOCTH
Accounanus HEKOMMEPYECKO 4JICHOB
MEK]T }?a oljmmx o raHHEauHeﬁ Accoumnanuu u Lty
yHap ACMAII p Www.asmap.ru/
ABTOMOOMITBHBIX Acconmarus MIPEICTaBICHUS -
index.php
IEPEBO3UNKOB SABIISICTCA 1 3alIUThI UX
IOPUNICCKIM MUHTEPECOB B
JIUIIOM cthepe
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.. OpraHuszanuon OTtpacan .
HaszBanue opranuzaumnu Coxpaménnoe HO-IIPaBOBasi (o0acTh qu“mlﬂbﬂbm
Ha3BaHHUeE caiir
dopma JesiTeJIbHOCTH)
MIEPEBO30K
TPY30B H
MACCaXKHUPOB B
MEXTyHapOTHOM
ABTOMOOMJIBHOM
COOOIIEHUH
O6mepoccuiicka
s o0OmIecTBeHHas
OpraHH3aIus 3amuTa 001X
«Poccuiickuit HWHTEPECOB U
CO103 JIOCTHKCHHUS
HWHXCHEPOBY» YCTaBHBIX LieJIeH
(mamee 00BbETUHUBILINXC
nMeHyeMast S TpaxaH, http:/
Pocculicknii coro3 PCU «Coro03») OCYILIECTBJIS O DPOCCUICKHUIA-
WH)XCHEPOB SIBJIICTCS UX CBOIO COHO3-
OCHOBAHHBIM Ha | NIEATENBHOCTh HA | HH)XXEHEPOB.pd/
YJIEHCTBE TEPPUTOPHUH
00ILIIECTBEHHBIM | O0JIee IT0JI0OBUHBI
00beINHEHUEM, CyOBEKTOB
CO3J]aHHBIM B Poccuiickoit
dhopme Denepanuu
0O0IIIeCTBEHHOM
OpraHM3aluu
Koopaunanus
MpeaIpuHUMATe
JBCKOU
Hexommepuecka | mesTeNbHOCTH,
Accormmarus «Poccuiickue # OpTanm3aitii = |- MPCACTABICHHC https://
POA/ o0begUHEHNE M 3aIuTa o0Imux
aBTOMOOWIIFHBIE THUJIEPBD» www.asroad.org/
IOPUINYECKIX | UMYIIECTBEHHBIX
JTUT] HWHTEPECOB B
obnactu
aBTOMOOMITLHOTO
JJIEpPCTBA

12. NMporpammHoe obecnevyeHune (AULEH3NOHHOE U CBOBOAHO pacnpocTpaHAemoe), UCMoib3yemoe

npu oCcywecTtBaieHnn o6pasosaTeanoro npouecca

HNudopmarnus o mpaBe COOCTBEHHOCTH
Aynuropus Hporpammioe (pPEeKBU3UTHI JJOTOBOPA, HOMEP JIHIICH3UH
obecrieueHne " T.Il.’)

VYuebnass aymurtopust uis | Kaspersky Endpoint | Homep JULEH3UI 2B1E-211224-
MPOBEICHUS yueOnbIx | Security Cranmaptabiii | 064549-2-19382 CyOnuieH3nOHHBIH
3aHATHH  Bcex  BUAOB, | Educational Renewal 2 | noroBop Ne821 832.223.3K/21 ot
MPEyCMOTPEHHBIX roma. Band S: 150-249 24.12.2021 no 31.12.2023
IIPOrpaMMoit norosop NeJI03 or 30.05.2012) ¢
OakanaBpuata/ Windows 7 | moncornamenusmMu = ot 29.04.14
crieranureTa/ OLPNLAcdmc 01.09.16
MarucTparyphl, (6eccpoyHast JIMIICH3MS)
OCHAILCHHA Google Chrome CBobOoHOE pacipoCcTpaHsIeMoe
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WNudopmanus o mpaBe COOCTBEHHOCTH

Aynutopus LLiguppELALIE (pEeKBU3HUTHI TOTOBOPA, HOMEP JIMIICH3UU
obecrieueHne ’
U T.J.)
IPOTrpaMMHOE obecrieueHHe
(6eccpouHast JIMIICH3HS)
oGopyioBaHuEM u CBobonHoe pacmpocTpansiemMoe
TeXHMMECKHME CDeICTRAME AIMP MIPOrpaMMHOE obecrieueHne
(6eccpounast TUTICH3M)
00yueHHsl, COCTaB KOTOPBIX
omnpenelsieTcss B padoumx
VYuebnast aymauropust i Kaspersky Endpoint | Homep  munensun  2B1E-211224-
MIPOBEICHHUS yueOnbrx| Security Cranmaptbiid | 064549-2-19382  CyOnuiieH3MOHHBIN
3aHATHI BCEX BujoB, Educational Renewal 2 | noroBop Ne821 832.223.3K/21 ot
MPEyCMOTPEHHBIX roga. Band S: 150-249 24.12.2021 no 31.12.2023
nporpaMmoit  GakanaBpuara/ moroop NeJI03 or 30.05.2012) ¢
crienuanureTa/ Windows 7 | noncornamenusiMu ot 29.04.14 wu
MarucTpaTypbl, oCHameHHAsA OLPNLAcdme 01.09.16
obopynoBaHueM u (6eccpounast TUIIEH3M)
TCXHUICCKUMH - CPECTBAMH Cpo6oaHoe pactpocTpaHsIeMoe
0byuenus, coCTaB KOTOPBIX| Google Chrome IIPOrpaMMHOE obecnieueHue
ompenensercss B pabouYMx (6eccpodnas THITEH3HS)
nporpaMmax JVCIIUTUTNH,
(MomyTeit) CBoOonHOE pacrpocTpaHsieMoe
JlaGopaTopust K AIMP MIPOrPaMMHOE obecrieueHne
nomemenme Nel186 (6eccpounast TUIIEH3U)
[Tomemenue s Kaspersky Endpoint | Homep  sunensun  2B1E-211224-
camocrosTenbHo  pabotel| Security CranmaptHbiid | 064549-2-19382  CyOnu1eH3MOHHBIH
o0yyaromuxcs Educational Renewal 2 | norosop Ne821 832.223.3K/21 ot

[Tomemenne Ne 1126

roga. Band S: 150-249

24.12.2021 no 31.12.2023

norosop NeJI03 or 30.05.2012) ¢
Windows 7 | noncornmamenuasmMu = ot 29.04.14 u
OLPNLAcdmc 01.09.16

(6eccpodHast IUIICH3U)

CBOOOTHO pacrpocTpaHsiemMoe
AdobeReader MPOrpaMMHOE obecrnieueHue

(6eccpounast TUIICH3U)
Tapanr Horoop No 735 480.2233K/20 ot

15.12.2020

CBOOOJTHO pacrpocTpaHsieMoe
Yandex Opay3zep IPOrpaMMHOE oOecrnieueHne

(6eccpouHast IUIICH3U)
Microsoft Office | Homep JmueH3un-42661846 oT
Standard 30.08.2007) ¢ pmomcoriameHUus MU OT
2007(Microsoft 29.04.14 wu 01.09.16 (Geccpounas

DreamSpark Premium

Electronic Software
Delivery
Academic(Microsoft

JIATICH3MS )
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WNudopmanus o mpaBe COOCTBEHHOCTH
Aynutopus LLiguppELALIE (pEeKBU3HUTHI TOTOBOPA, HOMEP JIMIICH3UU
obecrieueHne ’
U T.J.)
Open License
CBOOOTHO pacrpocTpaHsieMoe
Zoom MIPOrPaMMHOE obecrieueHne
(6eccpounast TUIIEH3M)
OTEYECTBEHHOE CBOOOJTHO
AIMP pacupocTpaHsieMoe MPOrpaMMHOE
obecrieuenue (6GeccpodyHas JTUICH3MS)

13. MaTepI/Ial'leO-TeXHVI‘-IECKOE obecneyeHune ANCUNNNNHDI

Tun u HoMep MOMeIIeHUs

[TepeueHs OCHOBHOTO 00OPYIOBaHUS U TEXHUUYECKUX CPEACTB
00yueHus

VYuebHas ayJuTopus JUISL
IIPOBEJCHUS Y4YEOHBIX 3aHATHM
BCEX BUJOB, IPENYCMOTPEHHBIX

IpOrpaMMoit OaxanaBpuata/
CHeluanuTeTa/ MarucTparypsl,
OCHAILIEHHasi 000pYyJOBaHUEM U
TEXHUYECKUMHU cpeAcTBaMHu
o0ydeHHusi, COCTaB  KOTOPBIX
onpezensercs B pabouux
porpaMmMax JTVCTIUTUTAH
(Momymeit)

JlaGopaTtopus puzuku
nomenienue Nel176

O0opynoBaHue: KOMIUIEKT MeOelnu i y4eOHOro IIpolecca;

JI0CKa y4ueOHas; CTEHJIbI

TexHuyeckue cpeiacTBa OOYYCHHs: KOMIbIOTEpHAS TEXHUKA;
J1a00paTOPHEIE CTEHIDL; KOMILIEKT 71a00PaTOPHOTO
000pyIOBaHNUS IO TUCITUILINHE

YyebOuas ay IUTOPHS VTS
MIPOBEJICHUST YUEOHBIX 3aHITHMA
BCEX BHUJIOB, MPEIyCMOTPCHHBIX
porpammoit OakanaBpuata/
CHCIIMATTUTETa/ MarucTpaTyphl,
OCHaIleHHasi 000pyJOBaHUEM U

TCXHUYCCKUMHN CpeJICTBaMI/I
oOydYeHHusi, COCTaB KOTOPBIX
onpeaesieTcs B paboumnx
mporpaMmax IUCIATUIHH
(Moyeit)

JlaGopatopus ¢puzuku
nomenieHue Nel186

Ilomentenue I
CaMOCTOSITENIbHOM paboTEhI
o0Oy4Jarmuxcs

ITomewmenue Ne 1126

O6opynoBaHue: KOMILIEKT MeOeu sl y4eOHOro mpoliecca;
Texnuueckne  cpenctBa  0OydeHUs: HepCOHAJIbHBIE
KOMITBIOTEPHl C BO3MOXKHOCTBIO TIOJKJIIOUEHHS K CETH
«/HTepHeT» M oOecrieyeHueM JOCTyNna B OJIEKTPOHHYIO
uH(OpMaIMOHHO-00pa30BaTeNIbHYIO cpeny Puinana
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13. Meroauveckue YyKa3aHusl sl O0y4awINerocss IO OCBOCHUIO
AUCHMILTAHBI

Memoouueckue ykazanus 011 3aHAMUN 1eKYUOHHO20 MuUna

B xome INeKUMOHHBIX 3aHATHM oOOydaromeMmycs HEOO0XOJUMO BECTH
KOHCIEKTUPOBAHUE Y4YEOHOro Marepuasia, oOpainiaTh BHUMAaHHE Ha KaTEeropuw,
(GhOopMYJIMPOBKH, PACKPBIBAIOIINE COJEPKAHUE TEX WJIM UHBIX SBJICHUN U MPOIECCOB,
Hay4YHBIC BBIBOJBI U MPAKTUIECKUE PEKOMEHIAIIUH.

Heobxoaumo 3amaBaTh NPeNojaBaTei0 YTOUYHSIOIIME BOMPOCHI C LEJBIO
VSICHEHUSI  TEOPETHUYECKUX  TOJIOKEHUH, pa3pelieHusl CHOPHBIX  CUTYaIlMi.
[lenecooOpa3Ho  nmopabarbiBaTh CBOM  KOHCIEKT JIEKIIMH, JieJasi B  HEM
COOTBETCTBYIOIIME 3alliCM M3 OCHOBHOW U JIONOJIHUTEIBHON JIMTEPATYPHI,
PEKOMEHIOBAaHHOM TMpernojiaBaresieM U TMPeTyCMOTPEHHON ydeOHOM mporpamMmoit
JUCUUILIAHBI.

Memoouueckue ykazanusa 014 3AHAMUIL CEMUHAPCKO20 (MPAKMUYECKO20)
muna.

[IpakTuyeckue 3aHATHS MO3BOJISIIOT Pa3BUBATh Y OOyYalOIIErocsi TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHUE CaMOCTOSITEIBbHO H3ydaTh JUTEpaTypy,
aHAJTM3UPOBATH MPAKTUKY; yUaT Y€TKO POPMYIUPOBATH MBICIb, BECTH AUCKYCCHUIO, TO
€CTh HMMEIOT MCKJIIOUUTEIIBHO Ba)KHOE 3HAYEHHE B PAa3BUTHUH CaAMOCTOSITEIHLHOIO
MBIIIUICHHUS.

[ToaroToBka K MpPakTUYECKOMY 3aHATHIO BKIIIOYaeT JBa »Tana. Ha mepBom
sTame oOydyarolluiics IUIaHUPYET CBOK CaMOCTOSATEIbHYIO paldoTy, KoTopas
BKJIIOYAET: YSICHEHHE 3aJ]laHusl Ha CaMOCTOSTEIbHYIO paboTy; moadop OCHOBHOW U
JOTIOJTHUTENBHOW ~ JINTEPATyphl;  COCTaBJIEHUE IUIaHAa paldoThl, B KOTOPOM
OMPENIENAIOTCA OCHOBHBIEC IMYHKTHI MPEACTOAIECH MOAroToBKUA. CoCTaBieHUE IJIaHA
JTUCITUTUTMHUPYET U TIOBBIIIAET OPraHU30BaHHOCTH B paboTe.

Brtopoii 3Tan BKJII0YaeT HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHATHUIO, KOTOpast
HAYMHAETCSI C M3Yy4YEHUsT OCHOBHOW U JOMOJHUTENIbHOU JnuTepaTypbl. Ocoboe
BHUMAaHUE MPU I3TOM HEOOXOJUMO OOpaTUTh Ha COJEPKAaHUE OCHOBHBIX IMOJIOKECHUM
U BBIBOJIOB, OOBSICHEHHE SIBJICHUN U (PAKTOB, YSICHEHHE MPAKTUYECKOTO MPUITIOKEHUS
paccMaTpUBaeMbIX TEOPETUUECKUX BOMPOCOB. Jlanee ciemyeT MOATOTOBUTH TE3WCHI
JUIS. BBICTYIUIGHMM TIO BCEM YYEOHBIM BOIPOCaM, BBIHOCHMBIM Ha MPaKTUUECKOE
3aHSATHE WM IO TeME, BBIHECEHHOW Ha AMCKYCCHIO (KpPYTJBIM CTON), MPOIyMaTh
OpPUMEPHl C IEJbI0 OOECIEUYEHHS] TECHOM CBSI3M HM3y4aeMOW TEeMbl C peallbHOU
KHU3HBIO.

['oTOBsICH K JOKJIAMy WM BBICTYIUIGHUIO B pPaMKax HUHTEPAKTUBHOU (HOPMBI
(mucKyccust, KpYTblid CTOM), PU HEOOXOUMOCTH CIIeAyeT 0OpaTUTHCS 32 TIOMOIIIBIO
K MPET0/IaBaTelo.

Memoouueckue yKazanus K camocmoameibHoil padome.

CamocrosrtenbHass paboTa 0OydYaromierocsi SBISIETCS OCHOBHBIM CpPEICTBOM
OBJIaJICHUSI YYeOHBIM MaTE€pUaIOM BO BpPEMs, CBOOOJHOE OT 00s3aTEIbHBIX YUEOHBIX
3ansaTui. CamocrtosrenbHass paboTra oOydYaromierocs HaJ YCBOCHHUEM Y4eOHOIo
Marepuasia 1o Yy4eOHOM AUCIUIUIMHE MOXET BBINOJHATHCS B OMOIMOTEKE
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YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIBIOTEPHBIX KIAcCaX, a TAKXKE B JIOMAITHUX
ycnoBusix. CopepxaHue W KOJUYECTBO CaAMOCTOSITENIbHOM paboThl 00ydaromerocs
onpenensieTcss y4eOHONW NporpaMMOl JAMCLMIUIMHBI, METOOUYECKUMU MaTepHAIaMH,
NPAKTUYECKUMH 33JaHUSIMU M YKa3aHUSAMHU MPENOAaBaTEIs.

Camocmosamenvnan padoma 6 ayOumopHoe pems MOMcen 6KII04aAmy .

1) KoHCHeKkTHpOoBaHHUE (COCTaBIECHUE T€3UCOB) JIEKIIHIA;

2) BBINOJIHEHUE KOHTPOJIbHBIX PadoT;

3) peuieHue 3aaay;

4) paboTy co CIIpaBOYHON U METOJAUYECKON JTUTEPATyPOK;

5) paboTy ¢ HOpMATHUBHBIMH IPABOBBIMU AKTAMH;

6) BBICTYIUICHUS C JOKJIaJlaMU, COOOIICHUSIMU HA CEMUHAPCKUX 3aHATUSX;

7) 3amMTy BBINOJHEHHBIX paloT;

8) ydactue B OnepaTUBHOM (TEKYILIEM) OMPOCE MO OT/IEIbHBIM TEMaM
M3y4aeMOU JIUCIUIUINHBIL,

9) yuactue B cobece10BaHHUSX, ACIOBBIX (POJIEBBIX) UTPAX, JUCKYCCHSX,
KPYTJIBIX CTOJIaX, KOH(PEPEHIUAX;

10) yuactue B TECTUPOBAHUU U JIP.

Camocmoamenvnasa paboma 60 6HeayOUmMOPHOE 6PEMA MOIHCEM COCHOAMD
u3:

1) moBTOpEeHUs JEKIMOHHOTO MaTepHaa;

2) TOATOTOBKH K MPAKTHUYECKHUM 3aHSATHUSM;

3) wu3ydeHus yuyeOHOU U HayYHOU JTUTEPATYPHI;

4) wW3yuYeHUs HOPMATHBHBIX MTPABOBBIX AKTOB (B T.4. B OJIEKTPOHHBIX Oa3ax
JTAHHBIX );

5) pelieHus 3a7a4, 1 UHBIX MPAKTUYECKUX 3aJJaHUI

6) MOATOTOBKH K KOHTPOJIbHBIM paboTam, TECTUPOBAHUIO U T.1I.;

7) TOATrOTOBKH K MPAKTUYECKUM 3aHATUSAM YCTHBIX JOKIAJ0B (COOOIIECHUN);

8) MHOAroTOBKH pedepaToB, 3cCe U MHBIX MHAUBUAYAJIbHBIX TMCbMEHHBIX
paboT Mo 33JaHUI0 MTPENOIaBATENS;

9) BBINOJIHEHUS KYPCOBBIX PabOT, MPEeyCMOTPEHHBIX YUEOHBIM TUIAHOM;

10) BBINOJIHEHUS BBITYCKHBIX KBaTU(UKAIIMOHHBIX paboOT U Jp.

11) BbieNIeHrs HanboJiee CI0KHBIX U MPOOJIEMHBIX BOIIPOCOB 10 U3y4aeMOn
TEMeE, MOJTYYEHUE PA3bICHEHUN U PEKOMEHIALNI IO TaHHBIM BOIIPOCAM C
MpEenoAaBaTeIs MU Ha KOHCYJIbTalHSIX.

12) mpoBeieHHUsI CAMOKOHTPOJIS ITyTEM OTBETOB HA BOMPOCHI TEKYIIETO
KOHTPOJIS 3HAHUM, PELICHUS MPEACTAaBIECHHBIX B YUEOHO-METOANUECKUX MaTepuanax
Kadenpsl 3a71a4, TECTOB, HAMMCAHUA peepaToB U 3¢Ce MO OTIEIbHBIM BOIPOCAM
M3y4aeMOU TEMBI.

Texymuit KOHTPOJIb OCYyIIECTBIsIETCS B ()OpME YCTHBIX, TECTOBBIX OINPOCOB,
JOKJIa/10B, TBOPUYECKUX 3aJaHUI.

B ciiydyae nponyckoB 3aHATHI, HAIMYUS UHIMBUIyaIbHOTO rpaduka o0ydeHHus
W Ui 3aKpeIUIeHHUs MPAaKTUYECKUX HABBIKOB CTYJIE€HTaM MOTYT ObITh BbIJIAaHbI
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THUIIOBBIC HMHAWBHUAYAJIBHBIC 3addHHA, KOTOPBIC  HOJIKHBI OBITH CAaHbI B
YCTaHOBHeHHBIﬁ IpCroaaBaTcjicM CpOK.

14. OcoOeHHOCTH peajM3auMM JMCHUIVIMHBI JJIf UHBAJUAOB M JHI €
OrpaHMYEeHHBIMH BO3MOKHOCTAMMU 310POBbHSA

OOyuenue no nucuuiuiiHe @u3nka  UHBAJIUIAOB M JIMI[ C OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 370p0Bbs (Haniee OB3) ocyiiecTBisercs npenojgaBaresieM ¢ y4eToM
OCOOCHHOCTEHM TCUXO(U3NYECKOTO PA3BUTHSA, WHIUBUIYATbHBIX BO3MOXXHOCTEH U
COCTOSIHUSI 3JI0POBbS TAKUX 00YUaAOIIIMXCSI.

JIs1 CTYZIeHTOB ¢ HapyILIEHUsIMU OMOPHO-ABUTaTeNbHON PyHKIMK 1 ¢ OB3 mo
CIyXy TpeayCMaTPUBACTCS COIMPOBOXKICHHUE JICKIMH M MPAKTUYECKUX 3aHATHI
MYJbTUMEIUMHBIMU CPEJICTBAMH, Pa3IaTOYHBIM MaTEPHUAJIOM.

s crynentoB ¢ OB3 1o 3peHUIO MpeaycMaTpuBaeTCs IPUMEHEHHE
TEXHUYECKUX CPEJICTB YCHJICHHS OCTAaTOYHOI'O 3PEHUs, a TakKKe MpeaycCMOTpeHa
BO3MOXKHOCTh pa3pabO0TKH ayquoMaTEepUaoB.

[To mucuuminne «®duzuka» 00yueHHE WHBAIUIOB U JIUI[ C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBbSI MOXKET OCYIIECTBIATHCS KaK B ayJIUTOPUHU, TaK U C
WCIIOJB30BAaHUEM  DJICKTPOHHOM  HMH(OPMAIMOHHO-00pPA30BaTEIbHON  Cpelbl,
00pa3zoBaTeIbLHOTO MOpTaia U JIEKTPOHHOM MOYTHI.
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JIMCT AOIOJIHEHWI U UISMEHEHUI
paboueii mporpaMMbl AUCHUTUIAHBI
Pabouass mporpamma AHCHUIUIMHBI PAacCMOTpEHa, OOCYXKIeHa M 0A00peHa s

ucnonHenus B 2020-2021 ydeOHoM roay Ha 3acepaHuu kadenpsl, npoTokoa Ne 9 ot
«16» mas 2020 r.

Brecensbl AOIIOJIHCHUA W HW3MCHCHHA B _4YAaCTHM AKTyaJaW3alluy JIMIICH3WOHHOI'O
OporpaMMHOIO O6CCHC‘ICHI/I€, HCII0Jb3YEMOE pu OCYICCTBJICHUHU
06[2330B3T€J'IBHOFO IIporecca 1o JTAHHOM AUCIUIIJINHBI, a TaK € COBPCMCHHBIX
H[ZO!]}CCCHOH&J’IBHLIX 0a3 JAHHBIX WU HH!]!O[!M&!!I/IOHHHX CIIPABOYHBIX CUCTCMAX.

PaGouas mporpamMma IUCHHMIUIUHBI PAacCMOTpEeHa, OOCYXJeHa W OoJ00peHa s
ucrionHeHus B 2021-2022 ydeOHOM roay Ha 3acenaHuu Kadeapsl, mpoTokosa Ne 10
ot «10» amnpens 2021 r.

Baecennl AOIIOJIHCHUA W HW3MCHCHHUA B _4YdCTH AKTyaJIu3alluy JIMIICH3WOHHOI'O
IporpaMmMHOIO O6€CHC‘I€HI/I6, HCII0Jb3YEMOC npun OCYICCTBJICHUHN
06[2330B3T€HBHOFO Imponecca 1o JaHHOU JUCHUIIJIMHBI, & TaK K€ COBPEMCHHBLIX
H[}O[l}@CCI/IOH&HBHBIX 0a3 JAHHBIX U I/IHgl}O[zMagI/IOHHHX CIIPAaBOYHLIX CUCTEMAX.

PabGouas mnporpaMma IUCUMIUIUHBI pPAacCMOTpeHa, OOCykJeHa W oJ00peHa s
ucrnoinHenus B 2022-2023 ydeOHOM roay Ha 3acenaHuu kadeapsl, npotokosa Ne 9 ot
«14» masg 2022 r.

BHecenbl AOIIOJIHCHHUA W HM3MCHCHHA B _YdCTH AKTYAJIW3dAlIWKW JIMICH3WOHHOI'O
IporpaMmMHOI'O O6€CH€‘-I€HI/I€, HCII0JIL3YCEMOC Ipu OCYIIICCTBJICHUHN
06[2330B3T€HLHOFO Iponecca 1o gaHHOﬁ JUCTIUIIJIMHBI, a4 TaK KC COBPCMCHHBIX
H[}O(heCCI/IOHaJIBHBIX 0a3 JAaHHBIX H I/IthOQMagI/IOHHBIX CIIPABOYHLIX CHCTEMAX,
AKTyaJIu3aluy TEM JUIA CaMOCTOSTEAbHOM [za6OTBI; AKTyaJIu3allii BOIPOCOB JUIA

IIOATOTOBKU K IIPOMEXKYTOYHOU ATTECTAIIUMU, AKTYyalu3alluy IIePEeYHs OCHOBHOMN U
JOMOJHUTENbHOW Y4eOHOH IUTEpPaTyphI.

PabGouas mnporpamMma IUCUHMIUIUHBI pPAacCMOTpeHa, OOCYykJeHa W OoJ00peHa s
ucniosinenust B 2023-2024 yuyeOGHOM roay Ha 3acempaHuu Kadenpsi, mporokon Ne 08
oT «20» mas 2023 r.

BHecenbl JAOIIOJIHCHHA MW HM3MCHCHHA B _YdCTHW AKTYAJIW3dAlWKW JIUICH3WOHHOI'O
HporpaMmMHOI0O O6€CHC‘—ICHI/I€, HCIT0JIb3YEMOC Ipn OCYIIICCTBJICHUN
06[2330B3T€HBHOFO Imponecca 1o ﬂaHHOﬁ JUCTIUIIJIMHBI, a4 TaK KC COBPCMCHHBIX
H[}O{I}@CCHOH&HBHBIX 0a3 JAHHBIX W I/IHQIZO[}MagI/IOHHHX CIIPABOYHLIX CHCTEMAX,
AKTyaJIu3aly TEM JUIA CaMOCTOSTEIbHOU [2a6OTBI; AKTyaJIu3allii BOIPOCOB JUJIA
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IHOJATOTOBKH K H[!OMC)KyTO‘-IHOﬁ aTTCCTAllY, AKTYAJIU3dlluy IICPCYHA OCHOBHOU U

IONOJIHUTENbHON YYeOHOU AUTEPATYPHL.
Paboyass mporpamma AMCHMIUIMHBI PAacCMOTpEHa, OOCYXKIeHa M 0A00peHa s

ucnonHenus B 2023-2024 ydeOHOM roay Ha 3acenanuu kadeapsl, npoTokosa Ne 10
oT «22» aBrycra 2023 r.

Bnecensbl AOIMOJIHEHWA W HW3MCHCHHUS B 4YaCTHW AKTyaJdu3alldy JBJICKTPOHHLIX
OMOJIMOTEYHBIX CUCTEM.
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