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b1.0.02.03 «®usuka»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HanpasieHWto NoAroToBKK (cneumnanbHocTn) 09.03.01 UHdopMaTUKa U BblYMCAUTENIbHAA TEXHMUKA,
YTBEPXAEHHOr0 npukasomMm MuHuctepctBa obpasoBaHua n Haykum P® oT Ne 929 o1 19.09.2017 u
COOTBETCTBYOLEro y4ebHoro nnaHa.

Pa3paboTymk PMNM:

[oueHT, KaHonaaT husnKo-
MaTeMaTU4eCKnx Hayk

(BOMKHOCTb, CTeMeHb, y4eHoe 3BaHue) (®Kno)

AM lypbsiHOB

3aBenyowni Kagpeapow

(PUO, cTeneHb, y4yeHoe 3BaHMe)

COl'JTACOBAHO:

Mpencenatens METOAMYECKOrO COBETA
hakynbTeTa / MHCTUTYTa (1amn yyebHo-
METOANYECKON KOMUCCUN)

E.T JemupoBa, KaHOnpaT
IOPUANYECKMX HaYK, AOLIEHT

(PUO, cTeneHb, y4yeHoe 3BaHMe)

PykoBoaunTens obpa3oBaTesbHON A.B. BosikogaeBa, kaHauaaT
nporpaMmbl 3KOHOMUYECKMX HaYyK, OOLEHT

(PUO, cTeneHb, y4eHoe 3BaHME)

A.B. BonkogaeBa, kaHauaaT
3KOHOMUYECKNX HaYK, AOLEHT

(PUO, cTeneHb, yyeHoe 3BaHMe)

3aBeayoLLNA BbiMyCKatoLLen Kadhenpon
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaunMmeHoBaHue
KaTteropum
(rpynnbi)
KOMMNeTeHLUH

Kono n
HauMeHOBaHUue
KOMMNeTeHLUUu

Kop u HaumeHoBaHue
WHAUKATOpPa AOCTUIXKEHUA
KoMnNeTeHuuu

Pe3ynbTaTthl 06y4yeHus
(3HaTb, yMeTb, BNaaeTh,
COOTHECeHHbIe C
MHAMKaTOPaMM
DOCTUXKEHUS KOMNEeTEHLUHU)

ObuenpodeccnoHabHble KOMMETEHLUN

OMNK-1 CrnocobeH
NPUMEHSTb
€CTeCTBEHHOHAYYH
ble 1
obLlenHXeHepHbIe
3HAHWUS, METOAbI
MaTEMaTUYECKOoro
aHanu3a un

MO EMPOBAHNS,
TEOpPEeTNYEeCcKoro n
3KCNepuMeHTasIbHO
ro uccnenoBaHUs B
npoceccroHanbHON
JesaTeNIbHOCTY

OMK-1.1 MNpumMeHsaeT 3HaHWA
MaTeMaTUYeCKUX un
eCTeCTBeHHbIX HayK B
nNpodeCccnoHasbHOM
LeATeNbHOCTU

Bnagetb ocHoBamu
MaTEMATUYECKUMX 1
eCTeCTBEHHbIX HayK

3HaTb OCHOBHI
MaTEMATUYECKMX 1
€CTeCTBEHHbIX HayK

YMeTb NPpUMeHSATb OCHOBbI
MaTeMaTUn4eCKnXx u
€CTEeCTBEHHbIX HayK

YHU

BepcCaJibHble KOMNeTeHUUN

YK-1 CrnocobeH
OCYyLLLeCTBNATb
NMounck,
KpUTUYECKUiA
aHaNn3 1 CMHTE3
UHQopMaLmu,
NPUMEHATb
CUCTEMHBIN MOAX0.,
L4019 pelueHns
NOCTaBJIEHHbIX
3ajav

YK-1.1 BbINnonHAET nonck
HeobxoaMMon NHhopMaLmK,
€€ KPUTMYECKUI aHam3 1
obobuiaeT pesynbTaThl
aHanuM3a gns pelieHuns
NMOCTaBJIEHHOWN 3a4a4K.

BnapeTtb HaBblkamMy nomcka
HeobxoaMMon NHopMaL MK,
€€ KPUTMYECKUIN aHanm3 un
obobuiaeT pesynbTaThl
aHanM3a 4na peleHns
NMoCTaBJIEHHON 3a4a4u.

3HaTb OCHOBbI NMOMCKa
HeobxonnMon nHopMaLuw,
€€ KpUTNYeCcKoro aHanmsa u
0606LLeHnsa pe3ynbTaToB
aHanusa 4ns pelleHns
NoCTaBAEHHON 3a4a4K

YMeTb BbINOAHATbL MNOUCK
HeobxonuMown nHpopMaLnw,
€€ KpUTNYECKNIA aHan3 n
o06obLiaeT pesynbTaThl
aHanusa 4ns peleHns
NoCTaBAeHHON 3a4a4m




2. MecTo gucumnnauHbl (Moayns) B CTPyKType obpasoBaTtesibHOM NPOrpaMmbi

MecCTo AMCUMNINHBI (MOLYNS) B CTPYKType obpa3oBaTesibHON NporpaMmbl: 6a3oBas YyacTb

Kopn
KoMne MpepwecTBylowue MapannenbHo ocBauBaeMble
Mocnepyowme oUCLUNINHDBI
TeHUM OUCLUNJINHBI OUCLMUNJINHBI
7]
BbIMosIHEHME 1 3aLMTa BbINMYCKHON
KBaM(PUKaLMOHHOW paboThl;
NH>XXeHepHasa 1 KoMMnbloTepHas
rpauka; MatemaTuka; OpraHusauns AnCKpeTHas MaTeMaTuka;
OnkK-1 P ' » Op MaTemaTuka; MaTemaTnyeckasa 1ormka

oTpacau

NPOW3BOACTBA Ha NPeAnpPUATUSAX

1 Teopus airOpuTMOB;
MpoMbIlLNeHHas 31eKTPOHWKa;
DNeKTPOTEXHUKA

VH(hopMaLMOHHbIE TEXHOJIOM N 1
YK-1 nporpammupoBaHune; MateMaTuVKa;
OCHOBbI CUCTEMHOr0 aHasM3a

AZanTuBHbIE NH(OPMALMOHHO-
KOMMYHUKaLMOHHbIE TEXHOJIOTUUK;
BbinosiHeHWe 1 3aLnTa BbIMYCKHOM
KBaNM(PUKaLMOHHOW paboThl;
MaTtemaTuka; Cuctemsl
NCKYCCTBEHHOr 0 NHTeNeKTa; YyebHas
NPakTVKa: NPOeKTHas NPaKTUKa;
®unnocoua

3. 06beM aucumnamHbl (MOoAynA) B 3a4€THbIX € AUHULLAX C YKa3aHMeM Koau4yecTBa
aKajeMU4yeCcKUX 4YacoB, BbiAeJIEHHbIX HA KOHTAKTHYIO paboTy oby4yalowumxcs ¢
npenopasaTesieM (N0 BUpaM y4eOHbIX 3aHATUM) U HA CAaMOCTOATEJIbHYIO paboTy

obyuvarowmxcs

" 1 cemecTp 2 ceMecTp
cero 4yacos
yacos / yacos /
. [ 4acoB B
Bup yuebHon paboTbl - 4acoB B 4acoB B
3/1IeKTPOHHOM - .
dbopme 3N1eKTPOHHOM | 3JIEKTPOHHOM
¢dopme ¢dopme
AyaouTopHas KOHTaKTHas paboTta (Bcero), 112 64 48
B TOM Yucne:
NabopaTopHble paboThl 32 16 16
Jlekumn 48 32 16
MpakTuyeckne 3aHATUS 32 16 16
CaMocToaTenbHasa pabora (Bcero), 104 44 60
B TOM Yucne:
NMOLArOTOBKA K 3a4eTy 4 4 0
noaroToBKa K flabopaTopHbIM paboTam 32 16 16
NoAroToBKa K NIeKLNSM 16 8 8
NMOAr0TOBKA K NMPaKTUYECKUM 3aHATUAM 32 16 16
NOArOTOBKA K 3K3aMeHy 20 0 20
KoHTponb 36 0 36
WToro: yac 252 108 144
Utoro: 3.e. 7 3 4




4. Copep>XaHue aucumMniauHbl (Moayns), CTPYKTypupoBaHHoe no TeMaM (paspenam),
C YyKa3aHueM OTBeieHHOro Ha HUX KoJiIM4ecTBa aKaseMU4eCKMx 4acos U BUAOB
y4eOHbIX 3aHATUN

Bupbl yuebHOM
Harpysku u ux
Ne HauMeHoBaHMWe pa3gena AUCLUNIAMHI TPYAOEMKOCTb, Hachl
pa3pena
n3 | np|n3|cpc|Beere
Yyacos
1 MexaHuKa 141 8 | 6 | 20 48
2 MonekynspHas pusnka. TepMmognHaMumKa 10 0] 4] 20 34
3 DNeKTPUYeCTBO Y MarHeTu3Mm 14 (14112 20 60
4 feoMeTpryeckas v BOJIHOBAsA ONTUKaA 2161212 22
5 OCHOBbI KBaHTOBOW (hN3UKN 614] 6| 16 32
6 ®ur3rKa aTOMHOI0 f4pa U 3JIEMEeHTapPHbIX YacTul, 21011 2] 16 20
Koutpone| O [ 0 | O 0 36
Wtoro| 48| 32|32 104 | 252
4.1 CopepXaHue NEeKUUOHHbIX 3aHATUHN
KonunuectBo
Ne HauMeHoBaHHe Copep>xaHue neKuumn . yacos /
TeMma nekuum (I'Iepe‘-IEHb ONOaKTUNYeCKUX eonHnL: 4YaCoOB B
3aHATUA paspena .
pacCMaTpnBaeMbIX MOATEM, BOﬂpOCOB) 3JIEKTPOHHOM
dopme

1 cemecTp

1.1.1. MpoCcTpaHCTBEHHO - BpEMEHHbIe
OTHOLWeHKnsA. Cuctema oTcyeTa.
CkasiipHble 1 BEKTOPHbIE hn3nyeckme
BeNNYuMHbI. 1.1.2. OCHOBHbIE
KNMHEMaTU4yeCckme XxapakTepucTukm
Tema 1.1. 1eMeHThI
1 MexaHuKa OBUXKeHNA YacTuy,. MyTb, CKOPOCTb 1 2
KNHEMATUKN
YyCKOpeHne YacTuubl. PaBHOMepHoe 1
paBHoOMepeMeHHoe NocTynaTenbHoe
noBumxeHune. 1.1.3. BmxeHne YacTuLbl no
OKpPY>XHOCTW. [Mepunog, 4acToTa, yriaosas
CKOPOCTb 1 Yr10BOE YCKOPEHUe.




MexaHuka

Tema 1.2. 21eMeHThI
OVNHAMUKN YacTu,

1.2.1. lloHATME COCTOSAHMNA YaCTULbI B
Knaccmyeckon mexaHunke. OCHOBHas
3aflavya guHaMuku. Mepsbin 3aKOH
HbloToHa. MoHATNE MHepUnanbHON
cMcTeMbl 0TcYeTa. Macca u nMnynbC
Tena. BTopoi 3akoH HbloTOHa Kak
ypaBHeHVe ABUXEeHNS. TpeTuil 3aKoH
HeloToHa. CoBpeMeHHas TpaKToBKa
3aKOHOB HbioTOHa. ['paHMLbl MpUMEHEHNS
Knaccmyeckoro cnocoba onucaHus
OBUXKeHus Yactuy,. 1.2.2. Cniibl B
MexaHuke. Cusia TSKeCTU, Cuiia TpeHus,
cuna ynpyroctu. 3akoH Nyka 1.2.3.
PaboTa cunbl 1 ee BblpaXkeHue Yyepes
KPWUBOJIMHEWHBIAN NHTErpan.
KuHeTnyeckas aHeprusa MexaHn4yeckon
CUCTEMbI 1 ee CBA3b C paboTol BHELLHUX
Y BHYTPEHHUX CUA, MPUNOXKEHHBIX K
cucteme. 1.2.4. KoHcepBaTUBHbIE 1
HEKOHCepBaTUBHbIE CUJIbI.
MoTeHuManbHas 3HepPrns CUCTEMBbI.
3aKOH COXpaHeHWs MexaHn4eckon
3HEeprumn 1 ero CBa3b C 0AHOPOLHOCTbIO
BpeMeHu. juccunaums sHepruum.

MexaHunKa

Tema 1.3. 9n1eMeHThI
MeXaHWKKN TBepLOoro Tena

1.3.1. YpaBHeHMNS OBVKEHUA 1
paBHOBECKA TBEPLOro Tesia. MomeHT
NHepLWy TBEPAOro Tena OTHOCUTENbHO
ocu. MOMEHT CuJibl OTHOCUTENBHO OCH.
KuHeTnyeckas aHeprusa TBepLoro Tena,
coBepLUaloLero noctynaTesbHoe u
BpalLaTensHoe ABmxeHus. 1.3.2.
YpaBHeHWe OBVXeHUs TBepaoro Tena,
BpaLLaloLLEerocs BOKPYr HEMOABVXHOWM
ocn. MoMeHT nMmnyJsibCa Tena
OTHOCUTE/IbHO HEeroABVXHOWN OCHU.
'vpockon.

MexaHuKa

Tema 1.4. 3aKOHbI

COXpaHeHnda B MexXa-HUKe.

Tema 1.5. SnemeHThI
pPenaTUBUCTCKON ANn-
HaMUKN

1.4.1. 3aKOH COXpaHeHUs UMMyJsbca Kak
(pyHLaMeHTanbHbIN 3aKOH Npupoabl. Ero
CBf3b C OAJHOPOAHOCTbIO NMPOCTPAHCTBA.
1.4.4. 3aKOH COXpaHeHUs MOMeHTa
MUMMynbCa N ero CBA3b C M30TPOMHOCTbIO
npocTtpaHcTea 1.5.1. MpuHuwnn
OTHOCUTENBHOCTY B PENATUBUCTCKON
MexaHuke. NMpeobpasosaHuve JlopeHLa
01 KOOPAMUHAT U BPEMEHU U UX
CnencTBus. PenaTuBNCTCKUN UMY JIbC.
/IHBapuaHTHOCTb YpaBHEHWI ABMKEHNS
OTHOCUTENbLHO Npeobpa3zoBaHniA
JlopeHua. 1.5.2. MonHasa aHeprusa
YacTuubl. 1.5.3. YeTbipexmepHbIl BEKTOP
SHEPrumn-uMnyJsibca YacTuubl. 3aKoH
COXPaHeHNs YEeTbIpeXMEepPHOro BEKTOpa
SHEPrun-uMnyJibLca.




MexaHuKa

Tema 1.6. dusunka
KonebaHun 1 BosH

1.6.1. O6wime npeacTaBieHNs o
KonebaTesbHbIX U BOSIHOBbLIX MpoLLeccax.
EovHbI noaxon K onucaHuio konebaHui
1 BOJIH Pa3INYHON (M3NYECKOW NPUPOAbI.
CBobofHble He3aTyxaloLwme KonebaHus.
AMnnuTypAa, Kpyrosas 4yactoTta u pasa
rapMoOHUYeCcKux KonebaHun. Heprus
konebaHuin. 1.6.2. FapMOHNYECKINI
ocunnnaTop. Mogenb rapMOHUYECKOro
ocuunnaTopa. NMpumepsbl rapMOHUYECKUX
OCLMNNATOPOB: MaTeEMaTUYECKINNA,
NPYXUHHBIA U (OU3NYECKNA MASTHUKMN.
1.6.3. BekTopHble anarpamMmmbl.
CnoxeHune CKaNiapHbIX Y BEKTOPHbIX
konebaHun. bruenHns. durypsl JInccaxy.

MexaHuKa

Tema 1.6. dusnka
KonebaHun n BosH

1.6.4. CBoboaHble 3aTyxatoLne
konebaHus. KoaghpuumneHT 3aTyxaHus.
Jlorapumunyecknin LEKPEMEHT.
[06poTHOCTL. 1.6.5. BbIHY>XAEHHbIE
KoniebaHns rapMOHNYECKOro
ocunnnaTopa noa AencTanem
CUHYyCOMAaNbHOW CUbl. AMNANTYAA U
(ha3za BbIHY)KAEHHbIX KonebaHuin. Bpems
YCTaHOB/IEHUS BbIHYXXAEHHbIX KosiebaHu
M ero cBA3b C JOOPOTHOCTLIO. Pe30HaHC.
1.6.6. BonHoBble npouecchl. [nockas
CMHycounpanbHas BosHa. OgHOMepHoe
BOJIHOBOE ypaBHEeHMe. Ynpyrue BoJiHbI B
rasax, XuWIAKOCTAX 1 TBepAbIX Tenax.
DHepreTuyeckmne XxapakTepucTukm
yrnpyrux BonH. Bektop YmoBa. 1.6.7.
MoBeneHve 3ByKa Ha rpaHuue pasgena
OByx cpef. MoHsaTne 06 yaapHbIX BOSHAX.
ShdekT Jonnepa

MexaHuKa

Tema 1.7. 9n1eMeHThI
MeXaHWKW CMJIOWHbIX cpej,

1.7.1. O6Lume CBONCTBa ra3oB U
Xngkocten. KnHemaTuyeckoe onncaHme
OBVXKEHUNSA XXNOKOCTN. YpaBHEHNS
OBUXKEHUNS 1 PAaBHOBECUS XXNOKOCTH.
NpeanbHas xnakocTb. CTaunmoHapHoe
TeYeHne naeanbHoOm XXUAKOCTHU.
YpaBHeHue bepHynnun. 1.7.2. Ba3kas
XNOKOCTb. Cubl BHYTPEHHENO TPEHUS.
CTauunoHapHoe TeyeHmne BA3KOW
XNOKoCTU. 1.7.3. 3aKOHbI
rmapoanHaMmyeckoro nogobus.
FmopoanHaMmyeckas HeyCTONYMBOCTb.
MoHsATHe o TypbyneHTHOCTW. 1.7.4.
lNoBepXHOCTHOE HaTsXeHue. Yciosue
PaBHOBECKSA Ha FpaHnLLE XXUOKOCTEN.
KanunnspHble ABneHns.

MonekynsapHas
hursuka.
TepmonHaMuka

Tema 2.1. MonekynsipHo -
KVHEeTNYeCKas Teopus

2.1.1. Mopenb nageanbHOro rasa.
Makpockonuyeckre napaMmeTpbl Kak
cpefHVe 3Ha4YeHns. YpaBHeHune
COCTOAHWA naeanbHOro rasa u ero
npuMeHeHwue K nsonpoteccaMm. OCHoBHoe
ypasHeHue MKT. Tennosoe paBHOBecHe.
MoHATKe 0 TemMnepaType.




MonekynsapHas
Pu3uka.
TepmoAnHaMuka

Tema 2.1. MonekynspHo -
KWHeTn4Yeckas Teopus

2.1.2. PacnpeneneHne Makceenna.
CkopocTu monekyn. PacnpeneneHue
bonbumaHa. bapomeTpuyeckas opmyna.
CpenHsaa KUHeTn4eckas sHeprus
4acTuULbl. 3aKOH PaBHOMEPHOI0
pacnpefeneHns KUHeTUYeCKon 3Heprum
no cteneHsam cesobopbl. 2.1.3. ABneHune
nepeHoca. Augpdgysunsa.
TennonpoBoAHOCTb. KoadhguumeHT
andpdysun. KospdpnumneHT
TenaonpoBoAHOCTU. Auddy3mna B rasax,
XKULKOCTAX U TBEPAbIX Tenax. BA3koCTb.
KoahpmumeHTbl BA3KOCTU ra3os K
XULKOCTen.

10

MonekynsapHas
hrsuka.
TepmoLnHaMunka

Tema 2.2. OCHOBbI
TepMogNHAMUKN

2.2.1. MNepBoe Ha4ano TepMOANHAMUKMN.
BHyTpeHHAd 3Heprug. MpruMmeHeHne
nepBoro Ha4yasna TepMOANHAMUKI K
nsonpoueccam. TernsioeMKoCTb.
Knaccmyeckas MosiekyisipHo-
KUHeTUYecKkas Teoprs TenJ0emMKoCcTu
naeanbHOro rasa v ee orpaHNYeHHOCTb

11

MonekynsapHas
hursuka.
TepmoAnHaMuka

Tema 2.2. OCHOBbI
TepMogNHAMMKN

2.2.2. ObpaTumMble n HeobpaTyMbie
npoLecchl. DHTponus. BTopoe Havano
TepMOoAMHaAMUKK. TepMOAMHAMUYECKNE
NnoTeHLUMas bl U YCIOBNS PaBHOBECHKS.
Lnkn KapHo. MakcumanbHbin KMNJ
TENI0BON MaLLWHBI.

12

MonekynsapHas
hnsuka.
TepmoLnHaMuka

Tema 2.2. OCHOBBbI
TepMoguHaMuku. Tema
2.3. BewecTBo B
pasnyHbIX YCJI0BUAX.

2.2.3. DHTpONUA N BEPOATHOCTb.
OnpepeneHne sHTPONUY PaBHOBECHON
CUCTEMbI Yepes CTaTUCTUYECKNI BeC
MaKpOCOCTOSHUSA. SHTPOMUSA Kak
KOJIMYeCTBEHHas Mepa XaoTUYHOCTN.
2.2.4. Nepexof OT Nopsfka K
HecnopsaKy B COCTOSHUM TEMJI0BOr0
paBHoBecus. MpuHLMn HepHcTa n ero
cnenctaug. 2.3.1. PeasibHble rasbl.
YpaBHeHue 1 n3otepmol BaH-nep-Basibca.
2.3.2. KpuTunyeckoe coCToAHNE
BellecTBa. MeTacTabusibHble COCTOAHUS.
SHeprusa peasbHbIX ra3os

13

DNeKTpPU4ecTBo
N MarHeTusm

Tema 3.1. SnekTpocTaTuKa

3.1.1. SneKTpu4ecknii 3apsa. 3akoH
COXPaHeHVs 31eKTPUYECKOro 3apsaaa.
B3anmopencTsmne anekTpnyeckm
3apsKeHHbIX Tesl. 3akoH KynoHa. 3.1.2.
Hanps»KeHHOCTb 3/IEKTPUYECKOro MoJis.
MpUHLMN Cynepno3nummn. NeKTpudeckui
aunnonb. 3.1.3. MoToK BeKTopa
Hanps»xeHHocTu. BekTop
3N1eKTPOCTaTUYECKON NHAYKLUNW. MOTOK
NMHOYKUMK. Teopema OCTporpanckoro -
laycca o519 31eKTPoCTaTUYeCcKoro nossa B
BakyyMme. lpumMeHeHve TeopeMbl [aycca K
BbIYMCJIEHWIO HAMPSXKEHHOCTM
3N1EeKTPOCTaTUYECKOro Nosis.

14

DNeKTpPU4eCcTBo
N MarHeTn3M

Tema 3.1. dnekTpocTaTuKa

3.1.6. MpoBOAHUKY B 3NIEKTPUYECKOM
noJsie. PacnpeneneHune 3n1eKTpu4ecknx
3apanoB B NpoBoAHKKe. 3.1.7.
KoHAeHcaTopbl. EMKOCTb
KOHLLEHCATOpPOB. DHeprus
B3aVMMOENCTBUSA NEKTPUYECKIMX
3apAf0B. DHEPrus CUCTEMbI 3aPSIKEHHbIX
NMPOBOLHNKOB. SHEPTrUs 3apsSXKEHHOr 0
KOHAeHcaTopa. MN10THOCTL 3Heprun
3JIEKTPOCTATUYECKOro Mons.




15

DNeKTpn4ecTso
N MarHeTu3m

Tema 3.1. dnekTpocTaTuKa

3.1.6. NPOBOLAHNKN B 3JIEKTPUHECKOM
none. PacnpefeneHne 3neKTpU4eCcKmx
3apsA4oB B nposogHuke. 3.1.7.
KoHAeHcaTopbl. EMKOCTb
KOHOEHCaTOPOB. JHeprus
B3aMMOLENCTBUA 31EKTPUYECKIMX
3apsAL0B. DHEPrusa CUCTEMbI 3aPSIKEHHBIX
NMPOBOAHMKOB. DHEPrUa 3apPSXKEHHOI0
KoHOeHcaTopa. MNoTHOCTb 3Heprum
3N1EeKTPOCTAaTMNYECKOro Noss.

16

DNeKTpPn4ecTBo
N MarHeTu3M

Tema 3.2. MOCTOSHHbIN
NEKTPUYHECKUA TOK

3.2.1. YcnoBus CyLLeCcTBOBaHMS
3N1EeKTPUYECKOro ToKa. NMpoBOAHUKN Y
nsonstopbl. ConpoTuBieHne
NPOBOAHMNKOB. CTOpOHHME cunbl. D1C.
VcTo4yHmKkm Toka. 3akoH Oma B
NHTEerpanbHoOn 1 gnddepeHumansHoOn
dopmax. Mpasuna Kupxrodga. 3.2.2.
PaboTa 1 MOLLHOCTb TOKa. 3aKoH [>xoyns
- JleHua B MHTerpasibHON n
angdepeHunansHon opmax. Ko
NCTOYHMKA TOKa.

UToro 3a cemecTp:

32

2 ceMmecTp

17

DNeKTpU4ecTBo
N MarHeTu3M

Tema 3.3. MarHuTtHoe none

3.3.1. MarHuTHas MHAYKLNS. 3aKoH buo-
CaBapa. MarHuTHOe none
NPSMOJIMHENHOI0 MPOBOAHMKA C TOKOM.
MarHuTHOe noJie KpyroBoro Toka. 3.3.2.
BuxpeBoi xapakTep MarHUTHOro nons.
Lnpkynsaums BeKTopa MarHUTHOW
MHAYKUUW. MarHMTHOe noJsie AJIMHHOMO
coneHompa. 3.3.3 MarHuTHoe noJie B
BellecTBe. HamarHmnyvnBaHme BeLlecTBa.
MonekynsipHble TOKM. HaMarHW4eHHOCTb.
Hanps»KeHHOCTb MarHUTHOro nons.
MarHuTHasa NpoHMLaemMocTb. 3.3.4.
OCHOBHble YpaBHEHNS MarHeToCTaTuKM B
BeLlecTBe. [paHnYHble YCIOBUA Ha
MOBEPXHOCTW pa3fhena ABYX MarHETHKOB.

18

ONeKTpn4ecTso
M MarHeTu3m

Tema 3.3. MarHuTHoe
none. Tema 3.4. fiBneHue
3/1eKTPOMarHUTHOM
NHOyKumn. Tema 3.5.
DIeKTPOMarHMUTHoe rojse

3.3.5. leficTBME MAarHWTHOrO NoJiA Ha
NPOBOAHUK C TOKOM. Cuna Amnepa.
B3anmonencTeme NnpoBOAHNKOB C TOKOM.
3.3.6. BUTOK C TOKOM B MarHUTHOM roJie.
MOMEHT CuJl, AENCTBYIOLINX Ha BUTOK C
TOKOM BO BHELUHEM MarHUTHOM roJe.
MarHuTHbIA MOMeHT. 3.3.7. Cuna
JlopeHua. [lBuxXeHne 3apsa)eHHbIX
4YaCTUL B 2JIEKTPUYECKOM M MarHUTHOM
nonax. 3.4.1. MarHUTHbIN MOTOK.
dneKTpoMarHuTHasa NHAykKuus. Mpasuno
JleHua. KoatpdurumneHTbl UHAYKTUBHOCTM
N B3aUMHON MHAYKTUBHOCTM fiBNeHne
CaMOMHAYKLMW NPU 3aMblKaHUN W
pa3MblKaHUW 3JIEKTPUYECKON Lenu.
MarHuTHasa sHeprus Toka. MnoTHOCTbL
3Hepruv MarHuTHoro nons. 3.5.1.
dapageeBckas U MaKCBeNJI0BCKas
TPaKTOBKW SBJIEHNS 3/1EKTPOMArHUTHOMN
NHAOYKUMW. BuxpeBoe anekTprnyeckoe
none. Tok cmeweHuns. 3.5.2. Cuctema
ypaBHeHWIn MakcBenna B UHTErpanbHom 1
anddepeHunansHon popmax.

10




19

DNeKTpn4ecTso
N MarHeTu3m

Tema 3.6. InekTpo-
MarHUTHble KonebaHus n
BOJIHbI

3.6.1. KonebaTenbHbIil KOHTYP.
CobcTBEHHbIE 371eKTPOMAarHUTHble
konebaHus. 3aTyxatowme un
BbIHY>KAEHHbIE 3/IeKTPOMarHATHbIE
konebaHus. Cny4van pesoHaHca. 3.6.2.
Llenb nepemeHHOro Toka. AKTUBHOE,
peakTMBHOE, EMKOCTHOE 1 MOJIHoe
conpoTumeieHmne. 3.6.3.
SNeKTpOMarHUTHbIe BOJIHbI. BosHOBOE
ypaBHeHune. CKOpOCTb pacrnpoCTpaHeHus
3N1E€KTPOMarHUTHbIX BOJIH. 3aKOH
COXpaHeHusa 3Heprum ons
3N1€KTPOMarHUTHOro noss. MaoTHOCTb
3HEeprumn 31eKTPoOMarH1THOro nons.

20

eomeTpuryeckas
1 BOJIHOBaA
onTuKa

Tema 4.1.
[eomeTpuyeckas onNTuKa.
Tema 4.2.HTepthepeHumns
BOJIH. Tema 4.3.
Ongpakumsa ceeTa. Tema
4.4, Bzanmopencreune
3N1eKTPOMarHUTHbIX BOJIH C
BELLEeCTBOM

4.1.1. MpaMosIMHEeNHoe pacnpocTpaHeHne
CBeTa. 3aKOH OTpa)keHUs cBeTa. 3aKOHbI
npesnomseHns ceeTa. losHoe
BHYTpeHHee oTpakeHune 4.1.2. JInH3bI.
®opMyna TOHKOM NIMH3bI. [TocTpoeHmne
n30bpa>keHuns, naBaemMoro mH3on 4.2.1.
MpyvHUMN cyneprno3numm 451s BOJIH.
VIHTepdepeHLmMa NaoCKnx
MOHOXPOMaTUYECKMX CBETOBbIX BOJIH.
Bpemsa 1 osivHa KOrepeHTHOCTMW.
[pocTpaHCTBEHHAA KOrePeHTHOCTb.
4.2.2.PacyeT nHTephepeHLMOoHHOM
KapTWHbI OT BYX KOT€PEHTHbIX
NCTOYHWKOB. 4.2.3. IHTepdepeHLXs B
TOHKWUX MJeHKax. Kosbua HbloToHa.
Monockbl paBHOM TOJILLUMHBI 1 PABHOT0
HakJIoHa. 4.3.1. MpuHuun MonreHca-
®peHens. Oudpakuns OpeHens. 30HbI
®peHend. Ouppakuna OpayHrogpepa.
Ovdpakuns Ha Kpyrnom oTBepcTuu,
npamon wenu. JudpakumnoHHas
pelweTka. CnekTpanbHOe pa3noxeHue.
Pa3pelatolias cnocobHOCTb
CneKkTpaabHbiX Nprbopos. 4.4.1. Mogenb
cpefnbl ¢ gucrnepcuen. NMokasaTesb
npenomaeHuns. HopmanbHas un
aHoManbHas gucnepcun. 'pynnosas
CKOpOCTb. lNornoweHne BosiH. [MoBegeHune
BOJIH Ha rpaHuue pasgena AByXx cpep.
4.4.2. Monspu3aumns. ECTeCTBEHHbIN 1
NoNsipU30BaHHbIN CBET. 3aKoH Mastoca.
AHM30TpONHbIE Ccpedbl. MNonapusauma npu
[IBOMHOM ny4enpenomneHuu. NMpusma
Hukons. 4.4.3. neMeHTbl
KPUCTaNNoONTUKN. DNEKTPOONTUYeCcKune
M MarHUTOOMTUYECKNE ABNIeHNS. DDA eKT
Keppa. 9hdekT Gapages.

21

OcHoBbI
KBAHTOBOW
pur3unkn

Tema 5.1. Tennosoe
n3ny4yenuve. Tema 5.2.
KBaHTOBas npupona
n3nyyeHuns. ®OToHbI

5.1.1. TennoBoe n3ny4yeHne abconoTHO
YyepHoro Tesa. lNpoTmBopeyuns
KJlaccuyeckom pusnkun. 3akoH Kupxroda.
3akoH Cte(aHa-bosbuMaHa. 5.1.2.
PacnpeneneHune sHeprum B criekTpe
abCcoNoTHO YepHOro Tena. 3akoH
cMellleHnsa BuHa. KBaHTOBas runoTesa u
opmyna MnaHka. 5.2.1. IHeprua n
MMMYNbC CBETOBbIX KBAHTOB. Macca n
MMMyNbC POTOHA. 5.2.2. BHELWHN
oTO3(h(heKT 1 ero 3akoHbl. Popmyna
SVHLWTeNHa ANa (OTO3IEKTPUYECKOro
3¢pdekTa. 5.2.3. KBaHTOBOE 06bACHEHNE
fLaBfieHnsa ceeTa. 5.2.4. dpdekT
KomnToHa.

11




22

OcCHoBbI
KBAHTOBOW
pn3nKn

Tema 5.3. Teopus aToMa
BoLopofa rno bopy Tema
5.4. Kopnycky-nsipHo-
BOJIHOBOW Ay-anun3m Tema
5.5. 9nemMeHTbl KBaHTOBOW
MexaHUKK

5.3.1. 5kcnepumeHTasbHoe 06oCHOBaHME
OCHOBHbIX U[EeN KBaHTOBOW MEXaHUKN.
CnekTp aToMa Bofopofa. MnaHeTapHas
mMogenb atoMma. Moctynatel bopa. 5.4.1.
fvnoTesa oe bponnd. Audpakums
3JIEKTPOHOB 1 HENTPOHOB. 5.4.2.
CoOTHOLLIEHNe HeonpeaeeHHOCTEN Kak
NPOosIBIEHNE KOPMYCKYJIAPHO-BOJSIHOBOIO
[lyanu3ma CBOWCTB MaTepuu. Habopel
OAHOBPEMEHHO U3MEPUMBbIX BENYNH.
5.4.3. BonHoBasa pyHKLNA 1 ee
CTaTUCTUYECKNI CMbICA. TprHLMN
MPUYNHHOCTY B KBAHTOBOW MeXaHUKe.
MpuHumn cooTBeTcTBUA bopa. 5.5.1.
BpemeHHOe ypaBHeHue LLpeanHrepa.
CraumoHapHoe ypaBHeHue LLpeaunHrepa.
CTaumnoHapHble COCTOAHNSA. (BBIHOCUTCS
Ha caMocTosTeNnbHoe nsy4vyeHune) 5.5.2.
OBmxeHne cBoboLHOM YacTuLbl. YacTnua
B OZHOMEpPHOW NOTEeHLMabHON SMe.
5.5.3. KBaHTOBaHwMe 3Heprum n umnysbca
YacTuubl. MpoxoXxaeHne YacTuLbl Hag 1
noA NoTeHLMa bHbIM 6apbepomM.
TyHHenbHbIN 3hhekT. 5.5.4.
apMOHMYECKNA KBAHTOBbIA OCLUANATOP.

23

OcHOBbI
KBaHTOBOW
(W EIIN

Tema 5.6. ATom. Tema 5.7.
Monekyna. Tema 5.8.
SNIeMeHTbl KBaHTOBOW
3NEKTPO-HUKN

5.6.1. YacTuua B chepumyeckn
CUMMETPUYHOM MoJie.
BonmoponononobHble aToMbl. 1aBHOE,
opbrTanbHOE N MarHUTHOE KBaHTOBbIE
yncna. dHepreTuyeckne ypoBHuU.
MoTeHuManbl BO3OY>XAEHNA 1 MOHU3aLNN.
[pocTpaHCTBEHHOE pacnpepesieHme
MJIOTHOCTY BEPOATHOCTY LS9 3/IEKTPOHa
B aTOMe BoAOpoAa. 5.6.2. MarHUTHbIN
MOMeHT aToMa. CnuH 3/1eKTpoHa.
5.6.3.MpuHuun Maynu. 5.6.4.
PeHTreHoBCKVe CnekTpsbl
5.7.1.®un3un4yeckas npupota XMMm4eckom
cBaA3n. Monekyna sogopoaa. MloHHas
KOBaJIeHTHas CBA3b. MonekynspHble
cnekTpbl. 5.8.1. KombrHaumoHHoe
paccesHun cseTa. [ornoLleHue.
CrnoHTaHHOE 1 BbIHYXXAEHHOE 13JlyYeHue.
Jazepsbl.

24

du3nka
aTOMHOro s4apa
N 3N1eMeHTapHbIX
yacTuy,

Tema 6.1. ATOMHOe a4po0.
Tema 6.2. CoBpemeHHas
KapTuHa mMupa

6.1.1. CTpoeHune aTOMHbIX f4ep.
MpOTOHHO-HENTPOHHAsA MoAenb a4pa.
3apsag agpa. Maccosoe 4mcso agpa.
DHeprus CBsA3u HYKJIOHOB B Agpe. 6.1.2.
PagunoakTrBHbIe NpeBpaLLeHns aTOMHbIX
anep. MNpasuna cMellleHns. 3aKoH
pafnoakTMBHOroO pacrnaga. 6.1.3.
flnepHble peakuun. LenHasa peakuuns
neneHus. TepMosgepHbIn peakTop.
TepmosifepHbIN CMHTE3. 6.2.2. BellecTso
1 noJsie. ATOMHO-MOJIEKYJIIPHOE CTPOEHMne
BellecTBa. ATOMHOe A4p0. KBapku.
S71eMeHTapHble YaCTULbl: JIENTOHBI,
agpoHbl. CunbHOE, 3JIeKTPOMarHNTHOE,
cnaboe 1 rpaBMTaLNOHHOE
B3aumogencTeue. Miepapxms
B3aMMoAencTBui. 6.2.3. O enHbIX
Teopuax MaTepuu.

WToro 3a cemecTp:

16

WUTtoro:

48

12




4.2 Copep>xaHue nabopaTopHbIX 3aHATUM

KonuyectBo
Copep>xaHue nabopaTOPHOro 3aHATUA 4Yacos
No HaumeHoBaHue | Tema nabopaTopHoro Aep paTop ) /
(mepeyeHb ONOAKTUYECKNX e 4NHWLL: 4YyacoB B
3aHATUSA paspena 3aHATUA .
paccMaTprBaeMblX MOATEM, BOMPOCOB) | 9N€KTPOHHOM
cdopme
1 cemecTp
CoypapeHue wapos
1 MexaHuka (JTabopaTopHas paboTa | 3aKOHbI COXpPaHEHUSA B MEXAHUKE 2
Ne 1).
CoypapeHue wapos
2 MexaHuKa (NTabopaTopHas paboTa | 3aKOHbI COXPaHEHUSI B MeXaHWKe 2
Ne 1).
MaaTHuK Makceenna MomeHT nHepuun. NapMoHnYeckue
3 MexaHuka (nabopaTopHas paboTa | konebaHus. MaTeMaTUYECKNA MAsSITHIK. 2
Ne2) ®UN3NYECKUN MASTHUK.
MaaTHuK Makceenna MomeHT nHepumn. NapMoHnYeckue
4 MexaHunKa (nabopaTopHas paboTa | konebaHums. MaTeMaTUYECKUA MASITHIK. 2
Ne2) ®dU3NYECKUN MASITHUK.
N3yyeHune
TepmopesuncTopa.
Onpegenenune
TeMmnepaTypHOro
DNeKTpu4ecTBo batyp Cuna Toka. 3[C. ConpoTumBneHme. 3akKoH
5 Ko3(hpuumeHTa 2
N MarHeTunsm Owma.
CONPOTUBJIEHUA
TepomopesuncTopa
(nabopaTopHas paboTa
Ne 4).
N3yyveHmne
TepMmopesuncTopa.
Onpepenenune
TeMnepaTypHOro
DN1eKTPUYeCcTBO paTyp Cuna Toka. 2[C. ConpoTuBneHune. 3aKoH
7 Koa(huumeHTa 2
N MarHeTunsm Owma.
COMPOTUBJIEHNSA
TepoMopesuncTopa
(nabopaTopHas paboTa
Ne 4).
N3yyeHune
TepmopesuncTopa.
OnpepeneHune
TemnepaTypHOro
DNeKTpU4ecTBo baryp Cuna Toka. 3[C. ConpoTunBneHme. 3akKoH
8 Ko3hpuumeHTa 2
N MarHeTusm Owma.
COMpPOTUBJIEHNSA
TepomopesuncTopa
(nabopaTopHas paboTa
Ne 4).
Wtoro 3a cemecTp: 14
2 ceMecTp
TepoMo3eKTprn4ecTBo.
dnekTpnyecTBo | ddhdekT 3eebeka
9 P b TepMo3IeKTpN4eCcTBO 2
N MarHeTunsm (nabopaTopHas paboTa
Ne 5).
TepoMOo3JIeKTPrYeCTBO.
NEKTPMYeCTB KT K
10 NIEKTPUMECTBO | SDekT 3eebeka TepM0o31eKTpr4ecTBO 2

N MarHeTm3m

(nabopaTopHas paboTa
Ne 5).

13




11

DN1eKTPUYeCTBO
N MarHeTu3Mm

Onpepenenune
yOenbHOro 3apsga
3/1eKTPOHa Npw
MOMOLLM BONbT-
amrepHon
XapaKTepucTuKm
HEeHaCbILLEHHOr0
BaKyyMHOrro guopa
(nabopaTopHas paboTa
Ne 6).

[BrnxeHune 3apPAXXEHHbIX YacCTul, B
INEKTPUHECKNX N MarHUTHbIX NMONAX

12

DN1eKTPUYeCTBO
N MarHeTn3Mm

Onpepenenune
yOenbHOro 3apsga
3/1EKTPOHA Npw
MOMOLLM BONbT-
amrepHon
XapaKTepucTuKm
HEeHaCHILLLEHHOrO
BaKyyMHOrro guopa
(nabopaTopHas paboTa
Ne 6).

[BnxeHune 3apPAXXEHHbIX YacCTul, B
INIEKTPUHECKNX N MarHUTHbIX NMONAX

13

[eomeTpuyeckas
N BOJIHOBas
ONTUKa

WccneposaHune
ounpakumm
®payHrogepa Ha
ONOPAKLMOHHON
peléTke
(nabopaTopHas paboTa
Ne 7).

Onpakuns. OudpakumoHHas peleTKa.

14

[eomeTpuyeckas
1 BO/IHOBa#
OnTuKa

WccneposaHue
onpakumm
®payHrogepa Ha
ONpaKkLMOHHON
peLwéTke
(nabopaTopHas paboTa
Ne 7).

Onpakuna. JudpakumoHHas pelleTka.

15

OcHoBbI
KBAaHTOBOM
ur3nkn

WccnepnosaHve
BHELIHEero
hoToahhekTa
(nabopaTopHas paboTa
Ne 8)

DoTO31eKTPUYECKUA IPGEKT. IHeprus
toToHa. PaboTa Bbixoaa. KpacHas
rpaHuua poTo3ddekTa. 3aKoHbI
CronetoBsa. ®0OTO3/1I€MEHT.

16

OcHoOBHbI
KBAaHTOBOM
ur3nkn

NccnenoBaHue
BHELLUHEro
hoToahhekTa
(nabopaTopHas paboTa
Ne 8)

doTo3neKTprYecknii 3pdekT. IHeprus
oToHa. PaboTa BbiIxoAa. KpacHas
rpaHuua poTosddexTa. 3aKoHbI
CtonetoBa. ®OTO3/1EMEHT.

17

[eomeTpuyeckas
1 BOJIHOBaA
ONTUKa

WccnepnoBaHue
onpakumm
®payHrogepa Ha
ONOPAKLMOHHOWN
pelwéTke
(nabopaTopHas paboTa

Ne 7).

Andpakuns. AndppakunoHHas peLleTka.

UToro 3a cemecTp:

18

UToro:

32

4.3 Copep>XaHue NPaKTUYECKUX 3aHATUN

14




KonuyectBo

Copep>XaHue NPpaKTUY4ECKOro 3aHATUsA Yyacos /
Ne HaumeHoBaHue TeMa npakTnyeckoro
(mepeyeHb AMAAKTUYECKUX e ANHALL: 4Yyacos B
3aHATUA paspena 3aHATUA .
paccMmaTprBaeMbiX NOATEM, BOMPOCOB) | 3/IEKTPOHHOM
cdopme
1 cemecTp
MyTb, NepemeLLeHe, CKOPOCTb,
YCKOpPEHUe, yrnoBas CKOPOCTb, YrjioBoe
D/IeMEeHTbl KNHEMATUKK
YCKOpPEHUe, LIeHTPOCTpeMUTESIbHOE
nocTynaTenbHOro un
YCKOpEHUe, TaHreHLMabHOoe yCKopeHme,
1 MexaHuKa BpallaTesibHOro ABUKEHUS. 2
o paBHOMEpPHOEe ABWXeHMe,
[vHamyka maTepuasibHON
paBHOYCKOpeHHOe LBMxXeHne Macca.
TOYKU. 3aKOHbI HblOTOHa.
Cuna. Cnna TaxecTn. 3akoH lyka.
TpeHue.
SHeprua KnHeTnyeckas aHeprus.
MoTeHumManbHas aHeprus. PaboTa cunbi.
MoLwHOCTb. MOMeHT nHepumn. MOMeHT
SHeprus. PaboTa. CUNbl. YpaBHeHNe OUHAMUKK
2 MexaHuKa MowHocTb. InHaMuKa BpaLLaTeIbHOro ABVKEHUS. 2
TBEpPLOro Tena. 3aKoHbl KnHeTu4yeckas sHeprus spaLlatoLerocs
COXpaHeHUs B MeXaHVKe. Tena. UMnynbc Tena. 3akKoH COXpaHeHUs
NUMMybca. 3aKOH COXPaHEHNS MOMeHTa
NMMybca. 3aKOH COXPaHEHNS SHEPruun.
KoHTposnbHas paboTa Nel
AMMIMTYAa, Kpyroeas 4actoTa v asa
CBoboaHble He3aTyXaloLlwne YAa, Kpy . ®
rapMOHMYecKux konebaHnin. dHeprus
rapMoHuyeckme konebaHus. N N
konebaHnin. MaTemMaTU4eCKNin MasTHUK.
MasaTHuKu, CnoxeHune . .
3 MexaHuka N MPYXXUHHBIN MAasTHUK. Pu3nyeckun 2
kKonebaHmin. 3aTyxatoLwne n y
BbIHYKACHHbIE KOSIEBaHMS MasATHUK. CnoxeHne konebaHuin.
BoHbI " | 3aTyxatowwme KonebaHns. BbiHyXAeHHbIe
konebaHns. BonHoBbIe NpoLecchl
NpoeanbHbllh ra3. [laBneHue, obbemM,
YpaBHeHMe COCTOSHUSA TeMmnepaTypa rasa. YpaBHeHue
NaeanbHOro rasa u ero MeHpgeneesa-KnanenpoHa. i3onpoweccsl.
MonekynspHas npuMeHeHue K OcHoBHoe ypaBHeHne MKT. CpegHas
4 ursuka. nsornpoueccam. a3osbie KMHeTYeCKas 3Heprusa MoJiekyn. 2
TepMoAMHaMUKa | 3aKOHbl. D1EMEHTbI CkopocTu monekyn. PacnpeneneHus
MOJIEKYIAPHO-KUHETUYECKON [ Monekys. bapomeTpryeckas dopmyna.
Teopuu rasa. Ondysns, TennonpoBoLHOCTb,
BA3KOCTb. KOHTposibHas paboTaN:2
TennoTta. TennoeMKoCTb. BHyTpeHHAS
lNepBoe Ha4ano 3Heprua. PaboTa. NMepBoe Havano
MonekynspHas | TepMOLAUHAMUKK 1 ero TepMoanHamMuku. isonpoueccsl.
5 humsuka. npuMeHeHune K YpaBHeHue Mariepa. Kpyrosow npouecc. 2
TepmoAnHaMuKa | n3onpoueccam. Tennosble Lukn KapHo. Tensiosble ABUraTesnu.
MaLUWHbl. SHTPONNS. K.M.0. BTopoe Ha4vaso TepMOANHAMUKMN.
DHTponusS.
. DNeKTPUYECKNA 3apag. 3aKoH
B3aumopencrsume
COXPaHEeHUs 3NeKTPUYeCKoro 3apsaa.
3NIEKTPUYECKIN 3apSKEHHbIX
6 DNeKTpu4ecTBo Ten. MpuHuAn 3akoH KynoHa. Hanpsi»KeHHOCTb 2
N MarHeTn3m . 3NlekTpuyeckoro nossa. Cynepnosnuuns.
cynepnosmumm
. [MOTOK BEKTOPaA HaMpPSAXEHHOCTH.
3/IEKTPUYECKINX MOoNen.
KoHTposnbHas paboTa Ne3
MoTeHuwnan anekTpuyeckoro | MoteHuman. MoTeHunanbHas SHeprusg.
DNeKTPMYecTBo
7 U MarHeTU3M nons. NMoTeHunanbHas PaboTa. 9nekTpoeMKoCTb. KoHaeHcaTop. 2
3Heprus. KoHaeHcaTopsl. DHeprunsa 3apsXKeHHoro KoHgeHcaTopa
ConpoTumBieHne NPOBOAHNKOB. 3aKOHbI
8 SnekTpnyecTBo | [OCTOAHHBIN Owma. Mpaeuna Knpxroga. Pabota un 2
N MarHeTn3Mm 3/1IEKTPUYECKNI TOK. MOLLHOCTb MOCTOSHHOIO TOKa. 3aKOH
I>xoyna-JleHua. KoHTponbHas pabota Ned
WToro 3a cemecTp: 16

2 cemecTp
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[lencTBME MarHUTHOrO Noas
Ha NPOBOAHMK C TOKOM U

3akoH buo - CaBapa - Jlannaca.
MarHuTHoe none I'IpﬂMOJ'II/IHEI7IHOFO
NPOBOAHMKA C TOKOM. MarH1THoe none

DNIeKTPUYECTBO | ABMXKYLLYIOCS 3apsXKEHHYI0 .
9 o KpyroBoro Toka. BuxpeBon xapakTep
N MarHeTu3m YyacTuuy. MarHUTHBIA MOTOK.
MarHUTHOro nons. Lupkynauus sektopa
SneKTpoMarHuTHas y
MHAYKLIAS MarHUTHOM UHAYKLUMKX, MarHUTHOe rnone
y ' OJIMHHOI O coneHounza
Cwna Amnepa. B3anmogencrame
NMPOBOAHUKOB C TOKOM. BUTOK C TOKOM B
MarHMTHOM noJsie. MOMEHT cuJl.
[leiicTBMe MarHUTHOro nons | MarHWTHbIN MOMeHT. PaboTa
Ha NPOBOAHWK C TOKOM U nepeMeLLeHns NPoBoOAHMKa N KOHTYpa B
10 DNEeKTPMYeCTBO | ABUXKYLLYIOCS 3apsXKeHHY0 | MarHuTHOM nose. Cuna JlopeHua.
N MarHeTu3Mm YyacTuuy. MarHuWTHbIN no- MarHUTHbIN NOTOK. MHAYKTUBHOCTb.
TOK. DIeKTpOMarH1THas SneKTpoOMarHUTHas UHAYKUUSA. 3aKOH
NHOYKLNS. ®apages. MNpasuno JleHua.
CamonHAyKumMA. B3aumMHas nHoykums.
DHeprusa MarHUTHOro nons. KoHTposibHas
paboTa Ne 1
B3anMHas uHaykuus. KonebatenbHbliA
KOH-TYpP. 3aKOH COXPaHeHMs 3Heprum
NPVMEHNTESNIbHO K 31EKTPOMarHATHbLIM
He3aTyxatoLme 31eKTpo-
konebaHmsam. Cuna Toka. HanpshxkeHue.
11 DNEKTPNYECTBO | MarHUTHbIe KonebaHus. a3HOCTb (ha3. AKTMBHOE, PeakTUBHOE
N MarHeTusMm Llenb nepeMeHHOro Toka. P ) P !
€MKOCTHOE 1 MOoJIHOe CONMPOTUBIEHME.
D1eKTPOMarHUTHbIE BOJIHbI
CKopocCTb pacnpocTpaHeHus
3/1eKTPOMarHUTHbIX BOJIH. [10THOCTb
3HEeprum 371eKTPOMarHUTHOr O NOJIS.
PacyeT nHTephepeHLNOHHON KapTuHbl OT
[IBYX KOF€PeHTHbIX NUCTOYHUKOB.
BonHoBas onTuKa. VHTepdepeHuns B TOHKMX MJIEHKaX.
[eomeTpuyeckas
12 Ul BOJTHOBAS VIHTepgepeHLmsa BOJH. Ondpakuns. OndpakunoHHas pelleTka.
oONTVKa Onpakuma ceeTa. Paspelatowas cnocobHoCTb
Owncnepcusa. Monapusauuns. cnekTpanbHbIX Npubopos. [ucnepcus.
Monapusauns. 3akoH Manioca. 3akoH
bptocTepa. KoHTponbHasa paboTtale 2
TennoBoe n3nyyeHne; abCoNioTHO YepHoe
Teno; Ko3pMUUNEHT TEMHOTHI; 3aKOH
Knpxroga; 3akoH CTtedaHa-bonbLmaHa;
3aKOH cMeLleHunsa BuHa; hopmyna
3aKOHbI TenJ0Boro MnaHka. ®OTOHbI; 3HEPrus MOToHa;
OcHoBbl n3ny4yeHns. ®OTOHbI. UMNYyJSibC OO-TOHA; Macca POTOHa;
13 KBaHTOBOW BHewHu dpoTo3hdeKkT 1 3¢hheKkT KoMNTOHA; BHELLHWNA
hnsnkn €ro 3aKoHbl. IdekT (hoTO3(h(heKT; 3aKOHbI BHELLIHEro

KoMmnToHa.

oToahhekTa; ypaBHEHNE DAHLLTENHA
015 BHeLWHero poTo3ddeKkTa; KpacHas
rpaHuua; paboTa BbiIxo4a; TOK
HaCbILEeHWS; 3anupatoLLee HanpsxeHuve.,
yros paccesHus.
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OCHOBBI
14 KBAHTOBOW
hursmnkn

[asneHune cBeTa.
KopnycKynsapHO-BOIHOBOM
nyanusm. CooTHoOLLEHMe
HeonpeaeneHHoCTen.
MpocTenwune cnyvyau
OBUXKEHNS MUKPOYaCTULL.

VIHTEHCMBHOCTbL CBeTa; KO3 ULNEHT
OTPaXKeHWs; faBneHNe CBETa;
KopnycKynsapHO-BOJIHOBOW Lyanusm;
dopmyna ge bponns; MMNynbC YacTulbl;
[SIVHa BOJIHbI; HeonpeaeneHHoCTb
KOOPAMHaTbl; HeonpeneneH-HoCTb
NMMYJIbCa; BPEMS XU3HU; SHEPTUS;
COOTHOLLIEHWE HeonpeaesieHHOCTeN
len3eH-bepra; COOTHOLLEHNE
HeorpeLeneHHOCTeN A SHePrum u
BpeMeHu. BonHoBasa pyHKUMS;
ypaBHeHue LpennHrepa; ceobonHas
4acTuua; cTauMoHapHOe COCTOSHNUE;
KBaHTOBAHWE SHEPrUn 1 UMNYJIbCa;
OJHOMepHas NnoTeHUMaNbHaa aMa;
noTeHUManbHbI 6apbep; TYHHENbHbIN
3pdeKT; KOIPPULNEHT OT-parkeHuns;
KO3(hpULMEHT NPo3pavHOCTy;
rapMOHNYECKNI KBAHTOBbIV OCLUANATOP
KoHTponbHas pabota Ne3

OCHOBBbI
15 KBAHTOBOW
hursmnkn

MnaHeTapHas moLenb
aToma. AToM BoLopofa Mo
bopy. ATom BoLopoLa B
KBaHTOBOW MeXaHWKe.

MnaHeTapHas MOAeNb aTOMa; NOCTyNaThl
bopa; 3Heprusa aneKTpoHa B aToMe;
paanyc opbuThl; CKOPOCTb ABUXKEHNS
3NeKkTpoHa; obobuieHHas opmyna
banbMmepa; cnekTp aToMa BOAopoa.
BoaoponononobHbie aToMbl;
NPOCTPaHCTBEHHOE pacnpeaeneHne
NJIOTHOCTN BEPOSITHOCTU; FaBHOE,
opbrTanbHOE, MarHUTHOE U CMIMHOBOE
KBaHTOBbIE Y/C/a; SHEPreTNYecKne
YPOBHU; MarHWUTHbI MOMEHT; MOMEHT
MMMYbCa; CMUH 3NEKTPOHA; MPUHLAT
Maynu; pacnpefeneHne 3NeKTPOHOB B
aTtome

dun3nka
aTOMHOro agpa
N 371eMEHTapPHbIX
yacTuy,

16

ATOMHOe a4p0 1 ero
XapaKTepUCTUKMU.
PafnoakTuBHbIA pacnag,.
flnepHble peakuun

ATOMHOE 94p0; MPOTOHHO-HENTPOHHAA
MoZesb a4pa; MaccoBoe Y1CIo,
3apa40Boe YNC0; AedheKT MacChl;
SHEeprunsa CBA3u; palMoakTUBHbLIN pacnag;
npaBufia CMEeLLEHUS; 3aKOH
PafV0aKTUBHOIO pacnaja. AnepHole
peakuuy; LenHas saepHas peakums;
JHEepruna SAepHON peakuun; 3aKoH
COXpaHeHus MacCoBOro YMcaa; 3akoH
COXpaHeHus 3apsifa; 3aKOoH COXpPaHeHus
MMMYNbCa; 3aKOH COXPaHEeHNs MOJIHOW
PEeNATUBUCTKON 3Heprum. KOHTponbHas
paboTta Ned

UToro 3a cemecTp:

16

WToro:

32

4.4. Copep>XaHue CaMOCTOATeIbHOU PaboThbl

HauMeHoBaHue
paspena

Bupg
CaMoOCTOfITeJIbHOMN
paboThbi

Copep>xaHue CaMOCTOATEJIbHOM
paboTbi
(NepeyeHb OMOAKTUYECKMUX e ANHNLL:

paccMaTPMBAEMbIX MOLTEM, BOMPOCOB)

KonunyecTtBo
YyacoB

1 cemecTp

17




MexaHuKa

MOAroTOBKa K
nabo-paTopHbLIM
paboTam

Teopus owmnboK. LLTaHreHUUPKYb.
MukpomeTp. M10THOCTL. PaBHOMepHoOe
OBUXKeHMe. PaBHOYCKOpPEHHOE LBUXEHME.
CkopocTb. YcKopeHue. MyTb.
Dedopmauns. PactskeHne. N3rud.
YonunHeHue. Mogynb KOHra. Umnynsc
Tena. YOpyrum n Heynpyrun ynapsi.
KnHeTn4yeckas sHeprus. MoTeHumnanbHasa
3Heprus. 3aKoH COXpPaHeHNa UMMy nbCa.
3aKOH COXpPaHEeHMNs SHEPruu.
BanancTmyecknn MasTHUK.
BpalaTenbHoe ABMXeHne. MomeHT
cunbl. Yrnosoe yckopeHue. MomeHT
nHepumn. Teopema LTenHepa.
KpyTunbHble KonebaHus. BA3KoCTb.
dnHaMmnyeckas BA3KOCTb. [[paguneHT
CKopocTu. Yucno PennHonbaca.
apMoHnYyeckne KonebaHums.
MaTeMaTu4ecknin MasgTHUK. OU3NYeCKuin
MaaTHUK. MNepnon konebaHuin..3ByKOBbIE
BOJIHbl. CTOSAYME BOJIHbI. Y3e/. [y4HOCTb.
CKopoCTb 3BYKa. [JINHa BOJIHbI

20

MonekynspHas pu3snka.

TepMmoAnHaMKKa

NOAroTOBKa K
nabo-paTopHbIM
paboTam

NoAroToBKa K S1abo-paTopHbIM paboTam

18

D/1eKTPUYeCTBO U

MarHeTmnsm

noaroToBKa K
NPaKTU4eCKNM
3aHATUNAM

Cwvna Toka. 24C. ConpoTuBneHne. 3akoH
Owma.

DNeKTPU4eCcTBO U

MarHeTmn3sm

NoAroToBKa K
3a4eTy.

MoBTOpeHMe NPoMaEHHOro MaTepurana.

WToro 3a cemecTp:

44

2 ceMecTp

3ﬂeKTpMHeCTBO n

MarHeTm3m

MOAroTOBKa K
nabo-paTopHbIM
paboTam

[lencTBmMe MarHMTHOrO MoJs Ha
npoBoAHMK C TOKoM. Crna Amnepa.
B3anmopnencTene NpoBOLHNKOB C TOKOM.
3.3.6. BUTOK C TOKOM B MarHMTHOM rone.
MOMEHT cu, BENCTBYIOLWNX Ha BUTOK C
TOKOM BO BHELIHEM MarHUTHOM Moe.
MarHuTHbIN MOMeHT. 3.3.7. Cnna
JlopeHua. [IBmxeHne 3apsaKeHHbIX
4acCTUL B 3JIEKTPUYECKOM N MAarHUTHOM
nonsx. 3.4.1. MarHUTHbI NOTOK.
DNeKTpoOMarHUTHaa nHAykums. Mpasuno
JleHua. KoappurumneHTbl MHOYKTUBHOCTU
N B3aUMHOW UHAYKTUBHOCTU ABNeHne
CaMOUHAOYKLWM NPU 3aMblKaHWUU 1
pa3MblKaHUWN 3JIEKTPUYECKON Lienu.
MarHunTHas aHeprusa Toka. MNIoTHOCTb
3Heprun MarHuTHoro nons. 3.5.1.
dapafeeBCKas 1 MakCBeJIIOBCKas
TPAKTOBKW ABJIEHUS 3JIEKTPOMArHUTHOWN
NHOYKUMK. BuxpeBoe anekTpuyeckoe
none. Tok cmeweHns. 3.5.2. Cuctema
ypaBHeHW MakcBenna B UHTErpaabHoOm n
anddepeHumanbHon opmax.

16

18




eomeTpuryeckas u
BOJIHOBasA OMNTKKA

NoAroToBKa K
nabo-paTopHbLIM
paboTam

Oundppakuns. JudpakumoHHas pelueTka.

12

OCHOBbI KBAaHTOBOMW
pur3nKK

MoAroToBKa K
nabo-paTopHbIM
paboTam

DOTOINEKTPMYECKNI PR EKT. IHeprus
(oToHa. PaboTa BbiIx04a. KpacHas
rpaHuua oTosddekTa. 3aKoHbl
CtonetoBa. ®OTO3/1EMEHT.

16

dunsnKa aToOMHOro agpa
N 3NeMeHTapHbIX
YyacTuy,

NMOAroTOBKa K
nabopaTopHbIM
paboTam

CTpoeHue aToMHbIX aaep. MNpoToHHo-
HeNTpOHHaa MoLenb Aapa. 3apsas agpa.
MaccoBoe 4yncsio aapa. IHeprusa Ccea3n
HYKJIOHOB B aape. 6.1.2. PagnoakTuUBHbIE
npespalleHns aToMHbIX agep. Mpasuna
CMeLLleHNS. 3aKOH painoakTUBHOIO
pacnaga. 6.1.3. figepHble peakumm.
LlenHaa peakuus geneHus.
TepmosiiepHbI peakTop. TepMosaepHbIn
CUHTE3. 6.2.2. BewecTso 1 nose. ATOMHO-
MOJIeKyNsipHOe CTPOoeHNe BeLecTBa.
AToMHOe aapo. KBapKu. neMeHTapHbIe
4acTuubl: IENTOHbI, afPOoHbI. CniibHOE,
3/IeKTPOMarH1THoe, cnaboe un
rpaBMTaLMOHHOE B3aMMOLeNCTBUE.
Nepapxusa B3ammonencteun. 6.2.3. O
e[IVHbIX TeOPUAX MaTepun.

16

WToro 3a cemecTp:

60

NToro:

104

5. NMepevyeHb y4eOHOM NnuTepaTypbl M yuebHO-MeTOaMYECKOro obecneyeHus no
aucuunnuHe (Mmopynio)

n/n

Bubnuorpacduyeckoe onncaHue

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks n 1.4.)

OCHOBHas nMTepaTypa

N36paHHbIe rnaBbl Kypca pusnkm : y4ebHoe nocobre ans
camocTosTeNnbHOM paboTbl 1 nabopaTopHbix 3aHATUR / H. C. ByxmaH [u gp.]
1 |; pen.: H. C. bByxmaH, A. B. MawunH; Camap.roc.texH.yH-T.- Camapa, 2019.-
507 c..- Pexxum pgocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3796

DNEKTPOHHbIN
pecypc

YyebHo-meTOanYecKoe obecneyeHne

MuTnuHa, J1.A. Kypc ¢pn3nkun. OCHOBbI aTOMHOM, A4ePHON (PU3UKU 1N (DU3NKK
TBephoro Tena : yyeb.nocobue / J. A. MutnmnHa; Camap.roc.TexH.yH-T,

2 | Obwas usnka n husnka HehTEra30BOro NPON3BOACTBA .- 2-€ U3L,..-
Camapa, 2014.- 121 c..- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||982

DNEKTPOHHbIN
pecypc

MuTtnuHa, J1.A. MexaHuka. MosiekyngapHasa pusnka n TepMoLNHaAMKKA :
y4eb. nocobue / J1. A. MutnuHa, E. A. Kocapesa, M. P. BuHorpazgosa;

3 | Camap.roc.TexH.yH-T, Obwas dusnka n pusmnka HehTerasoBoro
npomnssoacTtea.- Camapa, 2011.- 55 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||1294

DNEKTPOHHBIN
pecypc
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DNeKTpoCcTaThKa. MOCTOAHHbBIN 3IEKTPUYECKNA TOK. DNEKTPOMArHeTU3M :
y4yeb. nocobue / Camap.roc.TexH.yH-T, Obwas purmka n pusmka

4 | HephTerasoBoro nponMsBoacTBa; cocT.: JI. A. Mutnuna, B. B. Mon4vaHos, E. A.
KocapeBsa.- Camapa, 2017.- 210 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2776

DNIEKTPOHHbIN

JocTyn obyyatowmxca kK IP HTB Caml TY (elib.samgtu.ru) ocylecTBnseTca NocpefCcTBOM 3J1IEKTPOHHOM
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. NMepeyeHb UHPOPMALUOHHBIX TEXHONOTUMN, UCMOJIb3YEMbIX NPU OCYLLLECTBJIEHUN
obpasoBaTenbHOro npouecca nNo AucuunauHe (Moaynio), BKAOYas nepevyeHb
nporpaMMHOro obecne4yeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMONb3YEeTCs MyAbTUMeANiHOe 0bopyAoBaHNe.
OpraHn3oBaHoO B3auMoaeicTere obyyatolwerocs n npenofaBaTeNis C UCMOSIb30BAaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnocob
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
1 | Microsoft Office 2007 Open License Academic Microsoft . JInueH3noHHoe
(3apybexHblii)

7. NMepeveHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTh «MHTepHeT»,
npodeccuoHanbHbIX 6a3 JaHHbIX, UHPOPMALMOHHO-CNPABO4YHbLIX CUCTEM

No
n/n HauMmeHoBaHue KpaTtkoe onucaHue Pexum poctyna
1 | KpaTkas dusndeckas http://www.lib.ru/TEXTBOOKS/TEACH/Physics/Physics.htm | PECYPCB! OTKPbITOrO
3HUMKONeans nocTyna

Ob6pa3oBaTesbHbIN Pecypcbl OTKPLITOro

2 http://info.samgtu.ru/
nopTan yHUBepcuTeTa [nocTyna
YuebHas pusnko- PecypCbl OTKPbLITOro
3 | MaTemaTunyeckas http://eqworld.ipmnet.ru/ru/library.htm yp P
focTyna
6nbnnoTeka
YyebHble nHTEpHeT- Pecypcbl OTKPbITOrO
4 | nocobus no ursnke http://physics.fel.mirea.ru/index.php yp P

MUP3A nocTtyna

8. OnucaHue MaTepuanbHO-TeXHU4Yeckou 6a3bl, HeoOxoauMoN ona oCyL,ecTB/IeHUs
obpasoBaTenbHOro npouecca No AucuunanHe (Mopynio)

JleKUMOHHbIE 3aHATUA

Ayantopus Ana NeKUUOHHbIX, CEMUHAPCKMUX U NPakKTUYECKUX 3aHATUN, TeKylWwero KOHTPONs u
NPOMEXYTOYHON aTTecTaunn (C MynbTuMeaunHelM 060pya0BaHUEM) YKOMMAEKTOBaHbI Mebenbto u
TEXHMYECKMMU CpeacTBaMu 0byyYeHuns, cnyxawmmm ons npeacrasneHns y4ebHom nHpopmaumnm 6onbLuon
ayanTopun.

MpakTUyeckue 3aHATUA
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http://www.lib.ru/TEXTBOOKS/TEACH/Physics/Physics.html
http://info.samgtu.ru/
http://eqworld.ipmnet.ru/ru/library.htm
http://physics.fel.mirea.ru/index.php?do=static&page=uchebnye_posobiya_internet_resursy

AyaunTopus ANs NpakTUYeCKUX N CEMUHAPCKUX 3aHATUN, TEKYLLEro KOHTPOJIA 1 MPOMEXYTOYHOM
aTTecTauny, YyKOMNIeKTOBaHHbIE CNeLMann3npoBaHHON Mebenbio N TEXHUYECKMMUN CpeaCcTBaMuU
oby4yeHunsa (MpoekTop, 3KpaH, KOMMAbIOTEP/HOYTOYK), C BbIXOAOM B C€Tb IHTEPHET 1 AOCTYMNOM B
3JIEKTPOHHY0 MHDOPMaLMOHHO-06pa3oBaTenbHyo cpeay Caml TY. Ayantopusa obopyaoBaHa
cneunann3npoBaHHon Mebenbio: CTOJbl U CTY/IbS AN19 00y4aloWwmxcs; CToN U CTyN a5 npenogasaTtens,
[oCKa.

- KOMMblOTEpPHbIE KNacchl (aya. 101, 102, 111, 201, 311,401, 404).

JlabopaTopHble 3aHATHA

308 (y4ebHbin Kopnyc). Y4yebHaa ayomTtopusa Ans npoBeneHns nabopaTopHbIX 3aHATUN. TexHnyeckme
cpencTBa 0byyeHuns, cnyxawme ons npeactaBneHuns yyebHom nHgpopmaumm 6onblwion ayautopum, Habop
[EeMOHCTPauUMoHHOro obopyaoBaHMA: 3KpaH, MPOEKTOpP, NePEHOCHON HOYTOYK. KomnnekT fabopaTopHbIX
yCTaHOBOK, obecneymBaowmin nposepeHme nabopaTopHbiX 3aHATUN. [oMelweHMe OCHaLEeHO
cneunanusnpoBaHHon mebenbio: 24 y4eHNYecKnx CTona, 32 yYeHU4eckunx cTyna, CTon, Kadeapa u ctyn
ANA npenofaBaTens, A0CKa.

CamocTosiTeNibHas pa60Ta

MoMelleHns ANns CaMoCTOATENbHON PaboThbl OCHALLEHbBI KOMMbIOTEPHON TEXHUKOMN C
BO3MO>XHOCTbIO MOAKMOYEHUS K CETU «/IHTEPHET» 1 AOCTYMNOM K 3/IEKTPOHHOW MHGHOPMALMOHHO-
obpasoBaTencHon cpene CamlTY:

- KabnHeT Oons TEKYLLEro KOHTPOS U MPOMEXXYTOYHOM aTTeCTaLumn, KyPCOBOr0O NMPOEKTUPOBAHMS,
FPYNMOBbIX U UHAMBUAYAJIbHBIX KOHCYIbTaumMmn aya. 212;

- KabuHeT ons camocToATenbHOM paboThl, ayautopus 304;

- KOMMblOTEpHbIe kKNacchl (aya. 101, 102, 111, 201, 311,401, 404).

9. MeToagunuyeckue MaTepuanbl

MeToau4yeckme pekomeHaaumm npu paboTe Ha nekuun

[0 nekunn CTyaeHT LOJ/KEH MPOCMOTPEeTb y4ebHO-MEeTOANYECKYIO U HAayUYHYIO ANTEpaTypy Mo Teme
neKuun ¢ Tem, 4Tobbl MMeTb NpeacTaBieHne o npobnemax, KotTopble ByayT pa3bupaTbCs B NeKLUN.

Mepen HayvanoMm nekuuy obyyvaowmmcs coobliaeTcs TemMa NEKUUU, NaH, BONPOCH!, Nnoanexalue
PacCMOTPEHMIO, LOBOASTCSA OCHOBHblE IMTEPATYPHbIE NCTOYHMKW. Becb y4ebHbIii MaTepuan, coobliaemsblit
npenofaBaTenieM, AO/KEH He MPOCTO NPOCAYyWNBaThCsA. OH [0KEeH ObiTb aKTUBHO BOCMPUHSAT, T.€. YC/bILWAH,
OCMbIC/IEH, MOHSAT, 3ahUKCpoBaH Ha bymare v 3akpensieH B NaMaTu. MpucTynas K CaywaHnio HOBOro y4ebHoro
MaTepuana, Nosie3HO MbICJIEHHO YCTAHOBUTb €ro CBsi3b C paHee W3yyYeHHbIM. Cnefs 3a TEXHUKOW YTEHUs
neKumnn (aKLEHT Ha CyLeCTBEHHOM, NOBbILLIEHNE TOHA, U3MEHEHNe pUTMa, Naysa 1 T.Nn.), Heobxoaumo BCiea 3a
npenofiaBaTesieM yMeTb BbleNIATb OCHOBHbIE KATEropuu, 3aKOHbl U ONpeaensaTb UX coaepxaHue, npobnemsl,
npeanosaraTbh UX BO3MOXHbIe pelleHuns, A0Ka3aTeNbCTBa U BbiBOAbl. OCyLlecTBAsAA TakKyto paboTy, MOXHO
3HauynTenbHo obneryntb cebe nMoHMMaHne y4yebHOro mMaTepuana, ero KOHCMEKTUPOBaHWE U JajbHellee
n3yyeHue.

KoHCnekTupoBaHue nekuun nossonset obpaboTaTb, CUCTEMATU3UPOBATL U Jyylwe COXPaHWUTb
MoNYyYEeHHYI0 UHGOPMaLNO C TeM, 4Tobbl B ByayLieM MOXHO 6blI0 BOCCTaHOBUTb B MaMsT OCHOBHbIE,
cofepaTesibHble MOMEHTbI. TunnyHas owmnbka, coBepluaemas obyyaroLWwmmcs, 4OCI0BHOE KOHCNEKTMPOBaHMe
peyn npenonasaTens. Kak npaBuo, Npu 3anucu «CA0BO B C/IOBO» HE OCTAeTCs BPEMEHU Ha 06AyMblBaHME,
aHanM3 U cuHTE3 nHdopmaummn. OT6MpPas HyKHYI MHHOOPMALMNIO, FTAaBHbLIE MbICANU, NPOBAEMbI, peleHns 1
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BbIBObl, HEOOX0AMMO COKpaLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIErKO B HEM
pa3obpaTbCs. XKenaTesnbHO 0CTaBUTb B paboynx KOHCMEKTaX MoJsi, Ha KOTOPLIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHOOBAHHOW NMTepaTypbl, LOMOJHSAOWMNE MaTepuan MNPOCAyLWAaHHOW NeKuun, a Takxe
nogyepkuBatoLne ocobyto BaXXHOCTb TE€X WM UHbIX TEOPETUYECKMX MONOXEHUA. C OKOHYaHUEM JeKL MUK
paboTa Hag KOHCMEKTOM He MOXET CYMTATbCA 3aBepLUeHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHbIE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb Y4TO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, 4YTOObl KOHCNEKT MOr BbITb
MCMONb30BaH B MPOLLECCE MOATOTOBKN K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMmeHy. KOHCNeKT nekuun -
He3aMeHVMbI y4eOHbIN JOKYMEHT, He0bX0AUMBIN 418 CaMOCTOATESIbHON paboThl.

MeToanyeckme peKkoMeHaaLmm npu noaroToBke n pabote Ha NPaKTUYECKOM
3aHATUM

MpaKTnyeckne 3aHATUA N0 AUCUMMJIMHE NMPOBOAATCA B LIeNAX BbIpaboTKM MPaKTUYECKUX YMEHUA U
nprnobpeTeHNsa HaBbIKOB B pPeLlEHNM NPOGEeCCMOHaSbHbLIX 3a4ay.
PekoMeHAayeTCs cnenyrolas cxemMma noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOM/IeHME C MJAaHOM MPAKTUYECKOTr0o 3aHATMS, KOTOPbIA OTpaxKaeT Colep)xaHue
nNpeanoXKeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa Nekunu;
3. YTeHue peKoMeHAO0BaHHON NMTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJaHa NPakTUYECKOro 3aHATUS;
5. BbIMOJIHEHME TECTOBLIX 3a4aHWI, 3a4a4y 1 ap.

MoaroToBka obyvaroLWwerocs K NpakTUYeCKOMyY 3aHATUIO MPOU3BOAMTCA MO BOMpocaM, pa3paboTaHHbIM
ONS KaXKLOW TeMbl NMPakKTUYECKNUX 3aHATUIA U (MnK) Nekuunin. B npouecce NogroTOBKU K MPakTUYECKUM
3aHATMAM, Heobxoaumo obpaTnTh 0coboe BHUMaHWE Ha CaMOCTOATENbHOE M3yYeHUe PEKOMEHLOBAHHOM
NUTEepaTypsbl.

PaboTa CTyLeHTOB BO BpeMs MPaKTUYECKOro 3aHATMSA OCYLLECTBASETCS Ha OCHOBE 3afaHuii, KOTopble
BblAaloTCA 0byyaloWwmnmMcs B Havyane iy BO BPeMs 3aHATUSA. Ha NpakTUYeCKUX 3aHATUSX NPUBETCTBYETCA
aKTUBHOE y4acTme B 0BCYXOAEHUN KOHKPETHbIX CUTyauuin, cnoCobHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWNA
HaxoOnTb Haubonee 3hHEKTUBHbIE PELIEHUA MOCTaBAEHHbIX Npobnem, ymMeTb HaXxOAUTb MOJIE3HbIN
LOMOMHUTENbHBIA MaTepuan no TeMaTuke 3aHATUNR. Obyvatowmmca Heobxoammo obpallaTh BHUMAHWE Ha
OCHOBHbI€ MOHATUA, aNFOPUTMbI, ONpenenaTb NPakTNYeCKy 3Ha4YMMOCTb paCCMaTpMUBaeMbIX BOMPOCOB. Ha
NPakKTUYeCKMX 3aHATUAX oby4alowmecs LOSHKHbI YMETb BbIMOJHUTL pacyeT Mo 3afaHHbIM NnapamMeTpaM uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie ©
NHAMBUAYaNbHbIE. B 3aBUCUMOCTY OT C/IOXKHOCTY NpeasiaraeMbix 3aflaHui, Lenen 3aHaTus, obLien NnoaroToBKY
obyyatowmxca npenogaBaTesib MOXKET MNOoACKa3aTb 00y4atoWmMMCs aaropuT™ peLleHuns nan nepsoe LencTaue,
nnn ykasaTb obliee HanpaBieHne paccyxaeHuin. MonyyYeHHble pe3ynbTaTbl 06CYXAAOTCA C NMO3ULUA UX
aleKBaTHOCTM UK 3PHEKTUBHOCTY B PACCMOTPEHHON CMTyaLnu.

MeToauyeckme pekomeHaaumm npu paboTte Ha NabopaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHo/ paboTbl LENNTCA Ha ABE YCNOBHbIE 4acTW: TEOPETUYECKYl U
NPaKTUYeCKy!o.

HeobxoaAnMbIMU CTPYKTYPHBIMW 3N1EMEHTAMU 3aHATUA ABNAAIOTCS NpoBefeHne nabopaTopHon paboThl,
npoBepka YCBOEHHOr0 MaTepuana, BKJoYaloLlasa 06cyKaeHne TeopeTnYecKmx 0CHOB BbIMOJIHAEMON paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBWI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNIA NHCTPYKTaXK Mo
NCnonb3oBaHuo Heobxoanmoro obopynosaHus. MpenogaBaTeslb KOPPEKTUPYET AeATeNbHOCTb 0byyatollerocs
B npouecce BbiMoaHeHUs paboTbl (Nnpu HeobxoaumocTu). Mocne 3aBeplieHns nabopaTopHONW paboThl
noaBOAATCS UTOrK, 06CyXAaloTCa pe3ynbTaThl 4EATENbHOCTH.

Bo3MOXHbI crnenytoumne GopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHaA, rpynnoBas u
nHaneuayanobHas. Mpun dpoHTanbHOM hOpMe BbINOAHAETCS OoAHa U Ta e paboTa (NpyM 3TOM BO3MOXHbI
pas3finYyHble BapuaHTbl 3adaHuin). Mpu rpynnoBoi opme paboTa BbINOAHAETCS rpynnon (komaHgon). Mpu
NHONBKAOYaNbHOWN hopMe 06y4atoLLMMNCA BbIMONHATCS UHAMBUAYaNbHbIE paboThl.

Mo kaxxpon nabopaTopHoi paboTe MMEKTCA METOAMYECKME YKa3aHMS MO WX BbIMOJHEHWUIO,
BKJIlOYatloLiMe HeobXoAUMbI TEOpPeTUYEeCKUA N MPaKTUYeCKUA MaTepuan, comepXxalue 3NeMeHTbl U
nocnefoBaTesbHY0 UHCTPYKLMIO MO NpoBeAeHWI0 BbIOpaHHOM paboThbl, MHAMBUAYAbHbIE BapUaHTbl 3alaHui,
TpeboBaHMs 1 HopMy OTHETHOCTU MO AaHHOW paboTe.
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MeTooun4yeckme pekoMeHgaumm rno BbINOJIHEHWUIO CaMOCTOSATEIbHON pa6OTbI

OpraHun3aumna camocTosTeNbHON paboThl obyyaloWMXCa OPUEHTUPYETCA Ha aKTUBHbIe METOAbI
OBJlafl€HMA 3HaHWAMMW, pa3BUTME TBOpPYECKMX cnocobHocTen, nepexon OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00Y4YeHMIO C y4eTOM NOTPeBHOCTEN N BO3IMOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ y4yebHukamu, y4ebHbIMKM NocobusMun, Hay4yHon, CNPaBOYHOM ANTepaTypon,
MaTepvanaMmn Nepuoanyeckux n3gaHnin n MHTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOAOM MOJTYHEHNS
LOMONIHUTENbHbIX 3HAHWIA, MNO3BONAET 3HAYUTEIbHO aKTUBM3UPOBATHL MPOLLECC OBAAaAEHUS UHGOpMaLnen,
cnocobeTByeT 6onee rnyboOKOMY YCBOEHMIO M3yYaeMoro matepuana. Bce HOBble MOHATUSA MO N3y4YaeMon TeMe
HeobX0AMMO Bbly4MTb HAaU3yCTb M BHECTWU B F10CCapuUi, KOTOPLIN Lenecoobpa3Ho BECTU C CaMOro Havyana
N3y4YeHnsa Kypca.

CamocTosiTenbHasa paboTa peanmsyeTcs:

® HenocpeaCTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUN;

® Ha NeKuUUsxX, NMPakTUYECKNX 3aHATUAX;

® B KOHTaKTe C MpenofaBaTesieM BHE PaMOK pacnuncaHus;

® Ha KOHCYy/bTaumMax no y4ebHbIM BOMpPOCaM, B XO04€ TBOPYECKNX KOHTAKTOB, NMpW JMKBUAALAN
3a[l0/DKEHHOCTEN, NPW BbIMOJAHEHUN NHANBUAYANbHbLIX 3a4aHUA W T.4.;

e B BubnnoTeke, ooma, Ha Kadenpe npu BbIMONHEHWUN 0ByYalOWMMCS Y4eOHbIX U NPaKTUYECKMX
3ajay.

ODDHEKTUBHLIM CPEeACTBOM OCYLLECTBAEHUS 0by4YaloWMMCSa CaMOCTOATENbHON paboThl sBASETCA
3/IeKTPOHHaA MHGOPMaLMOHHO-06pa3oBaTe/ibHasA cpella YHMBEPCUTETa, KoTopas obecneynBaeT AOCTYN K
y4yebHbIM nnaHaMm, paboymm nporpamMmam OUCUUNAUH (MOoOynen), NPakTUK, K N34aHUAM 3NEKTPOHHbIX
6nbNNoTEYHbIX CUCTEM,

10. ®oHA OUEHOYHbIX CPenCcTB NO aucuunauHe (Moaysio)

@oHJ OLLEHOYHbIX CPeACTB npeacTassieH B npunoxeHnn Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
51.0.02.03 «®usnka»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.02.03 «®usuka»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)

KBanudukauums
dopMa obyueHus
Fop Havyana NoAroToBKU

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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09.03.01 NHbopMaTUuKa 1 BblHUCNTESIbHASA
TexHuKa

NHdopMaTrKa 1 BbIHMCNTENIbHAA TEXHUKA B
He(pTeXMMNYECKOM NPOM3BOACTBE

Bbakanasp

OyHas

2026

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

kahegpa "IHhopMaTnKa N CUCTEMBI
ynpasaeHunsa" (HO-UnCy)

Kahenpa "2/1eKTpo3HepreTuka,
3/IEKTPOTEXHMNKA 1 aBTOMaTU3aLmMa
TexHonornyeckux npoueccos" (H®- 33mATM)

25217

3a4eT, dK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HaunMmeHoBaHue
KaTteropum
(rpynnbi)
KOMMNeTeHLUH

Kono n
HauMeHOBaHUue
KOMMNeTeHLUUu

Kop u HaumeHoBaHue
WHAUKATOpPa AOCTUIXKEHUA
KoMnNeTeHuuu

Pe3ynbTaTthl 06y4yeHus
(3HaTb, yMeTb, BNaaeTh,
COOTHECeHHbIe C
MHAMKaTOPaMM
DOCTUXKEHUS KOMNEeTEHLUHU)

ObuenpodeccnoHabHble KOMMETEHLUN

OMNK-1 CrnocobeH
NPUMEHSTb
€CTeCTBEHHOHAYYH
ble 1
obLlenHXeHepHbIe
3HAHWUS, METOAbI
MaTEMaTUYECKOoro
aHanu3a un

MO EMPOBAHNS,
TEOpPEeTNYEeCcKoro n
3KCNepuMeHTasIbHO
ro uccnenoBaHUs B
npoceccroHanbHON
JesaTeNIbHOCTY

OMK-1.1 MNpumMeHsaeT 3HaHWA
MaTeMaTUYeCKUX un
eCTeCTBeHHbIX HayK B
nNpodeCccnoHasbHOM
LeATeNbHOCTU

Bnagetb ocHoBamu
MaTEMATUYECKUMX 1
eCTeCTBEHHbIX HayK

3HaTb OCHOBHI
MaTEMATUYECKMX 1
€CTeCTBEHHbIX HayK

YMeTb NPpUMeHSATb OCHOBbI
MaTeMaTUn4eCKnXx u
€CTEeCTBEHHbIX HayK

YHU

BepcCaJibHble KOMNeTeHUUN

YK-1 CrnocobeH
OCYyLLLeCTBNATb
NMounck,
KpUTUYECKUiA
aHaNn3 1 CMHTE3
UHQopMaLmu,
NPUMEHATb
CUCTEMHBIN MOAX0.,
L4019 pelueHns
NOCTaBJIEHHbIX
3ajav

YK-1.1 BbINnonHAET nonck
HeobxoaMMon NHhopMaLmK,
€€ KPUTMYECKUI aHam3 1
obobuiaeT pesynbTaThl
aHanuM3a gns pelieHuns
NMOCTaBJIEHHOWN 3a4a4K.

BnapeTtb HaBblkamMy nomcka
HeobxoaMMon NHopMaL MK,
€€ KPUTMYECKUIN aHanm3 un
obobuiaeT pesynbTaThl
aHanM3a 4na peleHns
NMoCTaBJIEHHON 3a4a4u.

3HaTb OCHOBbI NMOMCKa
HeobxonnMon nHopMaLuw,
€€ KpUTNYeCKoro aHanmsa u
0606LLeHnsa pe3ynbTaToB
aHanusa 4ns pelleHns
NoCTaBAEHHON 3a4a4K

YMeTb BbINOAHATbL MOUCK
HeobxonuMown nHpopMaLnw,
€€ KpUTNYECKNIA aHan3 n
o06obLiaeT pesynbTaThl
aHanusa 4ns peleHns
NoCTaBAeHHON 3a4a4m
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Manuu,a COOTBETCTBUA OLEHOYHbIX CPencTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

obyuyeHus

TekyLiun

Mpomex
Kopg nHgukatopa KOHTpOAN
OueHo4YHble yTOoYHas
BOCTUXXEHUSA Pe3synbTaTbl 00y4eHus b
cpepcTBa aTTecTau,
KOMMNeTeHUuUun ycneBae us
MOCTH
MexaHukKa
OMK-1.1 MNpumMeHseT
3HaHnA nepevyeHb
MaTeMaTUYeCKMX 1 3HaTb OCHOBbI MAaTEMATUYECKUX 1
KOHTPOJIbHbIX Ha HeTt
€CTECTBEHHbIX HAayK B | eCTeCTBEHHbIX HayK BOMPOCOB
npogeccrnoHanLHon
LeATeNIbHOCTH
YMeTb NprMMeHATb OCHOBbI MaTeMaTUYeCKunx un
3aZla4u no paspeny Ha Ha
€CTeCTBEHHbIX HayK
BnapeTtb 0CHOBaMM MaTeMaTUYECKMX U
3afla4u no pasgeny Ha Ha
€CTeCTBEHHbIX HayK
3HaTb OCHOBbl MaTeMaTUYeCKUNX U MepeyeHb BOMPOCOB K HeT Ia
€CTeCTBEHHbIX HaYK 3a4eTy U dK3aMeHy
YK-1.1 BbinonHseT
MoucK Heobxoanmon
WH MaLuu, eé .
opmav 1, ec 3HaTb OCHOBbLI NOMCKa HeObX0AUMON
KPpUTN4eCKNn aHanums -
1 06061LaeT NH(OPMaLMK, e€ KpUTUYECKOro aHaamnsa u MepeyeHb BONPOCOB K HeT Ia
e3VIbTATH aHaM3a 0606LieHNsa pe3ynbTaToOB aHaAn3a Ans 3a4eTy U 3K3aMeHy
pesy peLleHns NoCcTaBMeHHON 3a4a4un
4Ns pelleHns
NOCTaBJIEHHOW
3a4aun.
YMeTb BbINOJHATL MONCK Heobxoanmon
NH(OPMaLMK, eé KpUTUYECKNIA aHaan3 1
3afia4u no pasgeny Ha Ha
obobuiaeT pe3ynbTaThl aHaAM3a 15 PeLleHns
NOCTaBJIEHHON 3aLa4m
BnapeTtb HaBblKaMy Noncka HeobxoanMonm
NH(OPMaLMK, €€ KPUTUYECKNIA aHaIn3 1
3afila4u no paspeny Ha Ha
obobuiaeT pe3ynbTaThl aHaAM3a 415 peLleHns
MOCTaBJIEHHON 3ajayn.
3HaTb OCHOBbLI NOMCKa HeObXxoAUMON
. nepeyeHb
NH(OPMaLMK, eé KpUTUYECKOro aHaamnsa u
KOHTPOJIbHbIX Oa Het
0606L1eHNsa pe3ynbTaToOB aHaAn3a Ans BOMDOCOB
peLleHns NocTaBfeHHON 3a4a4u P
MonekynspHasa ¢usuka. TepMmoguHaMmuka
OMK-1.1 NpumMeHseT
3HaHUA
nepevyeHb
MaTeMaTUYeCKnX 1 3HaTb OCHOBbI MaTEMATUYECKUX 1
KOHTPOJIbHbIX Oa HeTt
€CTEeCTBEHHbIX HAayK B | eCTeCTBEHHbIX HayK BOMPOCOB
npodeccroHabLHO
neAaTenbHoCTn
YMmeTb NMPUMEHATb OCHOBbI MaTeMaTU4YeCKnXx n
3a4a4u no pasgeny Ha Ha
€CTeCTBEHHbIX HayK
Bnapetb 0CHOBaMM MaTeMaTUYECKMX U
3aZla4u no paspeny Ha Ha
€CTeCTBEHHbIX HayK
3HaTb OCHOBbI MaTEMATUYECKUX 1 MepeyeHb BOMPOCOB K Het la

€CTeCTBEHHbIX HayK

3a4€TY N 3K3aMEHY
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YK-1.1 BbinonHseTt
nouck Heobxoaumonm
NH(popMaLmm, eé
KPUTNYEeCKNI aHanuns

3HaTb OCHOBbI MOWCKA HEOBXOAUMOWA
nHGopMaL K, eé KpUTUYECKOro aHaans3a u

MepeyeHb BOMPOCOB K

n obobuiaeT HeTt a
- 0606LeHNs pe3ynbTaToB aHaAn3a 45 3a4€eTy U 3K3aMeHy A
pe3ynbTaTbl aHanu3a 9
peLleHns NoCTaBAEHHON 3a4a4un
N8 pelleHns
NMoCTaBJIEHHOW
3a4aun.
BnapeTb HaBbiKaMy Moncka Heobxommon
NH(OPMaLMKN, €€ KpUTUYECKNIA aHan3 1
3a4a4u no pasgeny Oa Oa
obobuiaeT pe3ynbTaThl aHaAM3a NS PeLleHUs
NMOCTaBJIEHHON 3afayn.
YMeTb BbINOJHATL NONCK HEOBX0AMMON
NH(OPMaLMK, €€ KPUTUYECKNIA aHan3 1
3aZla4u no pasgpeny Ha Ha
obobuiaeT pe3ynbTaThl aHaAM3a A5 peLleHuns
NOCTaB/EHHON 3a4ayn
3HaTb OCHOBbLI NOMCKa HeEObXoAUMON
. nepeyeHb
NH(OPMaLMK, eé KpUTUYECKOro aHaamnsa u
KOHTPOJIbHbIX Ha HeTt
06006L1eHNa pe3ynbTaToOB aHaNn3a ans BOMDOCOB
peLleHns NoCTaBAeHHON 3a4a4un P
SNeKTPUYeCcTBO U MarHeTusMm
OMK-1.1 MNpumeHseT
3HaHuA nepeyeHb
MaTeMaTUYeCKUX W 3HaTb OCHOBbI MaTEMaTUYECKUX W
KOHTPOJIbHbIX Oa HeT
€CTECTBEHHbIX HAyK B | eCTeCTBEHHbIX HayK BONPOCOR
npogeccroHanbHon
LeATeNbHOCTM
YMeTb NprMMeHATb OCHOBbI MaTeMaTUYeCKux un
3afla4u no paspeny Ha Ha
€CTeCTBEHHbIX HayK
BnapeTtb 0CHOBaMM MaTeEMaTUYECKMX W
3aZ.a4u no paspeny Ha Ha
€CTeCTBEHHbIX HaYK
3HaTb OCHOBbI MAaTEMATUYECKUX 1 MepeyeHb BOMPOCOB K Het la
€CTeCTBEHHbIX HayK 3a4eTy U 3K3aMeHy
YK-1.1 BbinonHseT
nouck HeobxoanMoi
NH Maumun, eé .
p f:mpqeiimmlaeHeanm 3HaTb OCHOBbLI NOMCKa HeobXxoAUMON
leo6o6u.|,aeT NHOPMaL MK, €€ KPUTMYECKOro aHamsa 1 lepeyeHb BOMPOCOB K HeT lla
06006L1eHNa pe3ynbTaToOB aHaNn3a Ans 3a4eTy U 3K3aMeHy
pe3yNbTaThl aHanM3a 9
peLleHns NoCTaBAEHHON 3a4a4un
NS pelleHns
NOCTaBJIEHHON
3a4aun.
BnapeTb HaBbIKaMy Moncka Heobxogmmon
NH(OPMaLMK, e€é KPUTUYECKMIA aHan3 1
3a/a4um no pasgeny Oa Oa
obobuiaeT pe3ynbTaThl aHaAM3a 15 PeLleHUs
NMOCTaBJIEHHON 3afayn.
YMeTb BbINONHATL MOUCK HEODX0AMMOA
NHGOPMaLMK, €€ KPUTUYECKNIN aHaIn3 1
3afla4u no pasgeny Ha Oa
obobLiaeT pe3ynbTaThl aHaAM3a 415 peLleHns
MOCTaBJIEHHON 3afayn
3HaTb OCHOBbLI NONCKa HeObXxoAUMON
. nepeyeHb
NH(OPMaLMK, eé KpUTUYECKOro aHaamnsa u
KOHTPOJIbHbIX Ha Het
0606LeHNs pe3ynbTaToB aHann3a 4Ns BOMDOCOB
peLleHns NoCTaBAeHHON 3a4a4un P
FeoMmeTpuyeckas u BOJIHOBaA ONTUKA
OMK-1.1 MNpumeHseT
3HaHnA nepeyeHb
MaTeMaTUYECKUX W 3HaTb OCHOBbI MAaTEMATUYECKUX W
KOHTPOJIbHbIX Ha HeTt
€CTeCTBEHHbIX HayK B | eCTeCTBEHHbIX HayK BONPOCOR
npogeccroHanLHon
LeATeNbHOCTK
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YmMmeTb NMPUMEHATb OCHOBbI MaTeMaTU4YeCKUX "

3a4a4m no pasgen a a
€CTeCTBEHHbIX HayK A pasaeny A A
BnapeTb 0OCHOBaMV MaTeEMATUYECKUX U
3afa4u no paspeny Oa Oa
€CTECTBEHHbIX HayK
3HaTb OCHOBbI MAaTEMATUYECKUX U MepeyeHb BOMPOCOB K Het la
€CTECTBEHHbIX HayK 3a4eTy U 3K3aMeHy
YK-1.1 BuinonHsieT
nouck Heobxoaumom
2H|(/|p'fmpHMeacwE'aeHeanm3 3HaTb OCHOBbI MOMCKa HeobXxoanumon
Mpo606u.|.aeT NHOPMaL MK, €€ KPUTMYECKOrO aHamn3a 1 MepeyeHb BOMPOCOB K HeT Ia
0606LeHnsa pe3ynbTaToB aHann3a ons 3a4eTy U dK3aMeHy
pe3ynbTaThbl aHanu3a 9
peLleHns NoCTaBAEHHON 3a4a4un
ONS pelieHuns
NMoCTaBJIEHHOW
3aja4n.
YMeTb BbIMOMHATL MOUCK HeobX0aMMOW
NHOPMaL MK, €€ KPUTUYECKNI aHanns n
3aZla4u no paspeny Oa Oa
obobLlaeT pe3ynbTaThl aHaAM3a 15 PeLleHns
NoCTaB/IEHHOW 3aa4u
BnapeTb HaBblkaMy Moucka Heobxoanmoli
NH(OPMaLMK, e€ KPUTUYECKNIA aHaan3 1
3afla4u no pasgpeny Ha Ha
obobuiaeT pe3ynbTaThl aHaAM3a A5 peLleHuns
NMOCTaB/IEHHON 3aauun.
3HaTb OCHOBbI MOMCKa HEOOXOAMMON
i nepeyeHb
NH(OPMaLLMKN, eé KpUTUYECKOro aHaamnsa u
KOHTPOIbHbIX Oa HeT
0606LeHNs pe3ynbTaToB aHaAn3a oNs BOMDOCOB
peLleHns NoCTaBAEHHON 3a4a4un P
OCHOBbl KBAHTOBOWU (hU3UKKN
OMK-1.1 NpumeHseT
3HaHUA
nepeyeHb
MaTeMaTUYECKUX 1 3HaTb OCHOBbI MAaTEMATUYECKUX U
KOHTPOJIbHbIX Oa Het
€CTECTBEHHbIX HAayK B | eCTeCTBEHHbIX HayK BOMPOCOB
npogeccroHanbHon
NeATenbHOCTHN
BnapeTb 0OCHOBaMV MaTeEMATUYECKUX U
3afla4u no paspeny Ha Ha
€CTeCTBEHHbIX HayK
YMeTb NpMMeHATb OCHOBLI MaTeEMaTUYeCKUX 1
3af.a4u no paspeny Ha Ha
€CTeCTBEHHbIX HayK
3HaTb OCHOBbI MAaTEMATUYECKUX U MepeyeHb BOMPOCOB K Het lla
€CTeCTBEHHbIX HayK 3a4eTy U 3K3aMeHy
YK-1.1 BuinonHsieT
nouck Heobxoaumonm
NH MaLuu, eé .
p I;?Tompqeacimmlae:anm 3HaTb OCHOBbI MOMCKa HEOOXOAMMON
leo6o6u.|.aeT NHOPMaL MK, €€ KPUTMYECKOr0 aHam3a 1 MepeyeHb BOMPOCOB K HeT lla
0606LeHNs pe3ynbTaToB aHaAn3a 4ns 3a4eTy U 3K3aMeHy
pe3ynbTaThbl aHau3a 9
peLleHns NoCTaBMEHHON 3a4a4un
ONS pelieHuns
NoCTaBJIEHHOW
3aja4n.
BnapeTtb HaBbikaMy NOMCKa Heobxoammon
NH(OPMaLMKN, €€ KPUTUYECKNIA aHaNn3 1
3a4a4u no pasgeny Oa Oa
obobLlaeT pe3ynbTaThl aHaAM3a 15 PeLleHUs
NOCTaBJ/IEHHOW 3aa4u.
YMeTb BbINOJHATL NOUCK HeEOBX0aANMON
NH(OPMaLMK, €€ KPUTUYECKNIA aHaan3 1
3afia4u no paspeny Ha Ha
obobuiaeT pe3ynbTaThl aHaAM3a A5 peLleHuns
NOCTaB/EHHON 3aayn
3HaTb OCHOBbI MOMCKa HEOOXOAMMON
. nepeyeHb
NH(OPMaLMK, eé KpUTUYECKOro aHaamnsa u
KOHTPO/IbHbIX Oa HeT
06006L1eHNa pe3ynbTaToOB aHann3a ans
BOMPOCOB

peweHns MOCTaBJIEHHON 3afa4m
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®du3nKa aToMHOro AApa U 3J1IeMeHTapPHbIX YaCTUuy,

OMK-1.1 MNpumeHseT
3HaHUS

nepeyeHb
MaTeMaTUYECKUX 1 3HaTb OCHOBbI MaTEMATUYECKUX U
KOHTPOJIbHbIX Oa Het
€CTECTBEHHbIX HAayK B | eCTeCTBEHHbIX HayK BOMPOCOR
npodeccroHaabHON
NeaTenbHOCTN
BnapeTb 0OCHOBaMV MaTeEMATUYECKUX U
3afla4u no paspeny Oa Oa
€CTEeCTBEHHbIX HayK
YMeTb NPYMeHATb OCHOBbI MaTEMATUYECKUX U
P 3afa4um no pasgeny Oa Oa
€CTEeCTBEHHbIX HayK
3HaTb OCHOBbl MaTeEMaTUYECKUX U MepevyeHb BONPOCOB K HeT Ia
€CTEeCTBEHHbIX HayK 3a4€eTy U 3K3aMeHy
YK-1.1 BoinonHseTt
nouck Heobxoaumonm
EHjﬁﬁﬁgiiﬂggﬁanB 3HaTb OCHOBbI MOMCKa HeobXxoanumon
M%606maeT NHOPMaLMK, €€ KPUTMHECKOrO aHamn3a 1 MepeyeHb BOMPOCOB K HeT Ia
0606LeHnsa pe3ynbTaToB aHann3a ons 3a4eTy U dK3aMeHy
pe3ynbTaThl aHanM3a 9
peLleHns NOCTaBJIEHHOW 3ajayn
4N peleHns
NMoCTaBJIEHHOW
3aja4n.
BnapeTtb HaBbiKaMy NOMCKa Heobxoammon
NHOPMaLMKN, eé KPUTUYECKNIN aHan3 1 33344 N0 pasgen la Ia
0606LaeT pe3ynbTaThl aHaAM3a 4115 PeLleHns P y
NOCTaB/IEHHOW 3aa4u.
YMeTb BbINOSHATL NOUCK Heobxoanmonm
NH(OPMaLMK, e€é KPUTUYECKNIA aHan3 1
3afla4u no paspeny Oa Oa
obobuiaeT pe3ynbTaThl aHaAM3a A5 peLleHns
NOCTaB/EHHON 3aa4n
3HaTb OCHOBbI MOMCKA HEOOXOAMMON
. nepeyeHb
NHOPMaLMK, €€ KPUTMYECKOr0 aHan3a 1
KOHTPOJIbHbIX Oa Het
0606LeHnsa pe3ynbTaToB aHann3a ons
BOMPOCOB

peweHnsa MOCTaBJIEHHON 3afa4m
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TunoBble KOHTPONbHLIE 3aAaHUsA UNU UHbIE MaTepuansbl
ONnsl OLEeHKU 3HaHUM, YMEHUMN, HaBbIKOB U(MNK) ONbiTa AEATENBLHOCTU, XapaKTepu3yoLime npouecc
c¢hopMMpoBaHUs KOMNeTeHL UM
B X0e 0CBOeHUA o6pa3oBaTenibHOM NPOrpaMmbl
no HanpaBneHuto nogrotoBkn 09.03.01 «MHopMmaTUKa ¥ BblUMCNIUTENbHAsA TEXHUKa» NO AUCLUNIINHE
«Pusnkar»

KOHTpOJ'IVIpyeMaﬂ KOMnNeTeHunA:
OrlK-1 CnocobeH NPUMEHATb eCTeCTBEHHOHay4Hble U 06LL|,9MH)KeHeprIe 3HaHuA, MeTodbl MaTemMaTun4ecKoro
aHanusa un wmopgennpoBaHua, TeopeTUHYeCKoro un 3KCcnepumMeHTanbHOro wuccrengoBaHua B HpOdJeCCVIOHaﬂbHOVI
neAaTenibHOCTU

Bpems
Ne P YpoeeHb Ne
Omeem Tun 8bIMNOo/ITHeHU
3adaHu CodepixaHue 3adaHus C/1I0)KHOCM Tem
Ha 3adaHue 3adaHus 51 3a0aHusl,
A MUH u (6ann) bI

OlK-1 CnocobeH NpMMeHATb eCTECTBEHHOHAYYHbIE U OOLLENHXEHEPHbIE 3HAHUSA, METOAbI MaTeMaTN4YeCKOro
aHanu3a n MoaenMpoBaHUs, TEOPETUYECKOrO U 3KCMEePUMEHTanNbHOro nccneaoBaHns B NpodecCcMoHarnbsHom
AesATenbHOCTH

OlK-1.1 NMpumeHsieT 3HaHMA MaTeMaTUYECKUX U eCTeCTBEeHHbIX Hayk B NpocdeccuoHanbLHOW AeATeNbHOCTH

MpouuTtante TeKCT
Bonpoca U Bbibepute
npaBuiibHbINA OTBET.

B noHaTtne cuctemsl
OoTCc4yeTa BXoguT
a) Terno oTcyeTa U

CBsi3aHHas C HUM 3aKpbITbIii C
BbIGOpOM
1. cucTema koopauHat B) p 1 1 1
©0) cuctema koopauHaT u OfHOTO
npunbop Ans namepeHns oTBeTa
BpPEMEHM

B) TENo oTcYyeTa,
cBsA3aHHasA C HUM
cucTema koopauHaT v
npubop AN M3mepeHus

BpPEMEHM
r) cucTtema KoopavHaTt
MpouuTanTe TeKCT

Bonpoca u Bbibepute
npaBUIibHbIA OTBET.

MyTb, NponAEHHBIN NpU

paBHOYCKOPEHHOM
[ABVXEHUU, BbluMCnsieTcst 3akpbIThIii €
no opmyne
2 opmy i a) BbIGOPOM 1 1 1
at ofHoro
a) s=vt+ El oTeeTa
at?
6) s =v,t— o
2
B) s=Avt
N s=vAt
MpounTtante TekcT
Bonpoca u BbibepuTe
npaBuUibHbLIN OTBET.
B . 3aKpbIThlii C
€KTOP MIHOBEHHOW Bbl M
3. CKOpPOCTH a) 0opo 1 1 1
ofHoro
a) HanpasrneH rno oTBeTa
KacaTernbHON K
TpaeKkTopun

6) HanpaBsneH no
HOpMarnu K TpaekTopum




Ne
3adaHu
A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNoJIHeHU
51 3a0aHusl,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

B) paBeH Hyrno
r) MOXeT BbITb

HanpasleH Kak yrogHo

MpounTanTe TeKcT
Bomnpoca u Bbibepute
npaBUIlbHbLIN OTBET.

Yrnosasi cKOpoCTb
CBsizaHa C nepuoaom
COOTHOLLEHNEM

2
a) w=—"
.

6) a):L
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B) w=2xT
1

r) =—
T

a)

3aKpbIThbIvi €
BblGOpOM
ofHoro
oTBeTa

MpouuTanTe TeKCT
Bonpoca u Bbibepute
npaBuIibHbINA OTBET.

TaHreHumnansHoe
YCKOPEHUe paBHO
BapuaHThbl oTBETA:

a) wR?

6_
)R

B) wR
r &R

3aKpbIThbIvi C
BblIGOpOM
ofHoro
oTBeTa

MpounTanTe TeKCT
Bomnpoca u Bblbepute
npaBuUIibHbINA OTBET.

Touyka ABMXKeETCS C
NMOCTOSIHHOW CKOPOCTbIO
no KpyroBoW TpaekTopum
paguyca 3 m. Bpems
nonHoro obopoTa paBHO
6,28 c. KakoBa nuHenHas
CKOPOCTb TOYKN?

a) 3m/c

6) 2 m/c

B) 0,5 m/c

r) 1 mlc

a)

3aKpbITbI C
BbIGOPOM
0ofHOoro
oTBeTa

MpounTtante TekcT
Bonpoca u Bbibepute
npaBuUibHbLIN OTBET.

Mmnynbc Tena paseH 8
Kr-M/C, a KnHeTnyeckas
3Heprusa — 16 [x. Yemy
paBHa cKopocTb Tena?
BapuaHTbl oTBETA:

a) 2 m/c

0) 8 m/c

B) 1 m/c

r)4 m/c

3akpbITbIf C
BblIGOpOM
0fHOro
oTBeTa




Ne

3adaHu

A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNOoJ/IHeHU
1 3a0aHusi,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

MpounTanTe TeKCT
Bomnpoca u Bbibepute
npaBuIbHbIN OTBET.

MaxoBuK, MOMEHT
MHEpPLMM KOTOPOro paBeH
40 kr-m2, BpallaeTca ¢
YrMOBOWN CKOPOCTLIO 5
pag/c. Ero kuHeTuyeckas
3Heprust paBHa

a) 200 Ox

6) 500 Ox

B) 400 Ox

r) 600 Ox

3akpbITbIf C
BbliGOpOM
0OHOTo
oTBeTa

MpounTanTe TeKCT
Bonpoca u Bbibepute
npaBuiibHbINA OTBET.

Yemy paBHa CKOpOCTb
TOYKM, COBepLUatoLLEen
rapmoHunyeckmne

konebaHusa ¢ amnnuMTygoun

A 1 UUKNn4eckom
YacToTon ®, eCNn
3aBMCUMOCTb
KOOpAMHaTbl 3TON TOYKM
OT BpeMeHu 3agaeTcs
ypaBHEHUEM

X = Acos(at + ) ?
a) — A’ sin(at + @)
6) — Asin(at + o)
B) — Awsin(at + o)

)~ A sin(et + @)
w

3aKpbIThbIvi C
BblIGOpOM
ofHoro
oTBeTa

10.

MpounTtanTte TEKCT
Bomnpoca u Bblbepute
npaBUIibHbIA OTBET.

Kakoe konunyectso
SHEeprun NPUXoauTcs Ha
KaXkayto cTeneHb
ceoboapl
nocTynaTenbHoro un
BpaLLaTenbHOro
OBWKEHUST MONEKYIbl?

a) KT
6) kT
2

B) 2 KT

=

3aKpbIThIVi C
BbIGOPOM
oaHoro
oTBeTa

11.

MpounTtante TekcT
Bonpoca u Bbibepute
npaBuUibHbLIN OTBET.

[NepBoe Havano
TepMOoAVMHaMKVKW Ans

3akpbITbIf C
BbIOOPOM
oOHOro
oTBETA




Ne
3adaHu
A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNoJIHeHU
51 3a0aHusl,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

agmabaTHoro npouecca
MOXHO 3anuncaTtb B BUae

a)Q=A
6) A=—AU
B) Q=AU
r) A=AU

12.

MpounTtanTe TeKcT
Bonpoca u Bbibepute
npaBUIlbHbLIA OTBeT.

OneKkTpoemMKoCTb
6aTapewn AByx
KOHZEHCaTOpOB NpU KX
napannenbHoM
coeanHeHUM
onpegensietcs
dopmyrnon
a)C=C +C,
1 1 1
c C C,
GG,
C,+C,
C, +C,
CC,

B)C:

rNcC=

a)

3aKpbIThbIvi C
BbIGOpOM
oaHoro
oTBETA

13.

MpounTanTe TeKcT
Bonpoca u Bblbepute
npaBuIibHbIA OTBET.

Cwuna JlopeHua
aencreyeT

a) Ha 3apsHKEHHYH0
yacTuuy, ABUXKYLLYHOCS
BAOMb NIMHUIA MarHUTHOWN
VMHAOYKUMK nons

©0) Ha 3apsKEHHYIO
yacTuuy, MOKOsILLYIOCS B
MarHMTHOM none

B) Ha 3apsXKEHHYHO
yacTuuy, ABMXKYLLYHOCS
nepneHanKynsipHo
NVHUAM MarHUTHON
VMHAOYKUMK nons

r) BO BCEX
NepeYnCneHHbIX criyyasx

3aKpbIThbIVi C
BbIGOPOM
oaHoro
oTBETA

14.

MpounTante TeKCcT
Bonpoca u Bbibepute
npaBuUibHbLIN OTBET.

B Bo3gyxe
pacnpocTpaHseTcs
3ByKOBad BomnHa. [invHa
BOSHbI paBHa 33 ¢Mm, a
yactoTta 1000 'u. C
KakoW CKOpPOCTbIO
pacnpocTpaHsieTcs
BOJHA?

a) 33 m/c

0) 33 cvm/c

B) 330 cm/c

r) 330 m/c

3aKpbIThIvi C
BbIOOPOM
ofOHOro
oTBETA




Bpemsi

Ne Omeem Tun 8bIMNoJIHeHU YposeHe Ne
3adaHu CodepixaHue 3adaHus CI/I0)XHOCM Tem
Ha 3adaHue 3adaHus 51 3a0aHusl,
a1 u (6anun) bI
MUH
MpouuTtanTe TekcT
Bonpoca u BbibepuTte
npaBUIlbHbLIA OTBET.
ABCONIOTHLIN NokasaTernb
npenomneHus cpeasbl
BblpaxaeTtcs opMyrnon
(c — ckopocTb cBeTa B
BaKyyMme, V — CKOPOCTb 3aKpbITbI C
: BbIGOpOM
15. cBeTa B cpefe): a) p 1 1 1
c ofHoro
an=2 oTeeTa
Vv
Vv
B) n=-
c
C
B) N= —
Vv
2
C
Nn=-"
Vv
. BHewHun
MpounTtante TekcT ©
. doToapdekT —
Bomnpoca u pamnre
- 3TO sIBNEHNe o .
pa3BepHyTbLIN OTBeT. BbIGUBAHMS TKPbITBIN C
16. 3MEKTPOHOB C pa3BepHyTbl 2 1 1
M OTBETOM
B yem 3akntouyaeTtcs NOBEpPXHOCTH
sIBNeHne BHELIJ;IGFO MeTanna nog
otoacppekTa’ OencTBMEM CBeTa.
MpounTanTe TeKcT Mpun yBennyeHum
Bomnpoca u pamnre YacToThbl CBETa
pa3BepHyTbI OTBET. BO3pacTtaet
SHeprmna KBaHTa u OTKprTbI|7| c
17. Kak 3aBucUT noaTomy pasBepHyTbI 2 1 1
KMHeTUYecKast aHeprus BO3pacTaet M OTBETOM
OTOSNEKTPOHOB OT KUHeTn4eckas
4YacToThbl CBETa, oHeprua
nagarowero Ha metann? (POTO3NEKTPOHOB.
MpounTtanTe TEKCT
BOMnpoca u gante
pa3BepHYTLIN OTBeET.
CpenHsis aHeprus Bospocrio B aga OTKpbITHIN C
18. MOMNEeKyI naeanbHOro pasa. pasBepHyThI 2 1 1
rasa Bopocrna B fjBa pasa. M OTBETOM
Kak nameHumnocob
JaBneHue rasa, ecnu
KOHLEHTpaLus MOneKyr
ocTanacb NOCTOSAHHOW?
Bennuuna
MpouuTtanTe TekcT doToTOKa
BOMnpoca u gante HacbILWeHnsa npu
pa3BepHYTbLIN OTBET. BHELIHEM
thoToachpekTe OTKPbITLIN €
19. OT yero 3aBuUCHT 3aBVCUT OT pasBepHyTbI 2 1 1
Benn4nHa (bOTOTOKa MWHTEHCUBHOCTU M OTBETOM
HacblILLEeHNsA npu cBeTa,
BHELUHEM nagaroLlero Ha
doToachdekre? NOBEPXHOCTb
KaToaa.
20. MpouuTaiite TeKCT Bennunka OTKpBITLIA C 2 1 1
doToToKa pasBepHyThbI




Ne

3adaHu

A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNoJIHeHU
51 3a0aHusl,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

BoOMnpoca u ganTe
pa3BepHyTbIA OTBET.

Kak 3aBucut BennunHa
OTOTOKa HaCbILLEHNA
npu BHELLHEM
doToachbdekTe OT ANVHbI
BOJSIHbI CBETA,
nagaroLLero Ha
NOBEPXHOCTb kaTtoaa?

HacblILLEHNS MpU
BHELUHEM
¢doToadpdekTe He
3aBUCUT OT ANWHBI
BOJIHbI CBETA,
nagaroLLero Ha
NOBEPXHOCTb
KaToaa.

M OTBETOM

21.

MpounTanTe TekcT
Bonpoca u panTe
pa3BepHyTbIl OTBeT.

Kak 3aBucuT paboTta
BbIXOZla 3MeKTpoHa 13
MeTanna ot AnvHbI
BOJHbI cBeTa?

PaboTa Bbixoga
3eKTpoHa u3
mMeTanna He
3aBUCUT OT OJINHBI
BOJTHbI CBeTa.

OTKpbITBIN C
pasBepHyTbI
M OTBETOM

22.

MpounTanTe TeKCT
BOMnpoca u ganTe
pa3BepHyTbI OTBET.

Kak 3aBucuT aHeprus
KBaHTa cBeTa oT
4acToTbI?

C yBenuyeHnem
YyacToThbl cBETA
9HEeprusi KBaHTa

CBeTa BO3pacTaerT.

OTKpbITbIN C
pasBepHyTbI
M OTBETOM

23.

MpouuTanTe TekcT
BOMpoca u gante
pa3BepHyTbI OTBeT.

C yMeHbLUeHuem
YacToTbl CBETa AHEPIUS
KBaHTa ...

YMeHbLUaeTCAa

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

24.

MpounTanTe TeKCT
BOMpoca u gante
pa3BepHYTLIN OTBeET.

3apsikeHHas vyactuua
OBWKETCA B OQHOPOAHOM
MarHUTHOM rone
nepneHanKynsipHo
TNIMHUSIM UHAYKUAN.
TpaekTopuen aBuxeHus
YacTuLbl ABNSETCS ...

OKPYXXHOCTb

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

25.

MpounTtanTe TEKCT
BOMpoca u ganTte
pa3BepHYTbLIN OTBET.

3apskeHHasa yactuua
ABWXETCS B OQHOPOAHOM
MarHUTHOM rone
nepneHanKynsapHo
TNIMHUSIM UHAYKUAN.
TpaekTopuen ABMXeHUA
YacTuubl ABNAeTCA
OKPYXXHOCTb. [pun
yBENUYEHUN UHAYKLUA
MarHWTHOro nons B ABa
pasa, paguyc OKpYy>XHOCTH

YMEHbLLUNTCA B
OBa pasa

OTKpbITHIN C
pasBepHyThHI
M OTBETOM

2.2

26.

MpouuTaiTe TeKkcT

HEe U3MEHUTCA

OTKpbITBIV C




Ne

3adaHu

A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNOoJ/IHeHU
1 3a0aHusi,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

BoOMnpoca u ganTe
pa3BepHyTbIA OTBET.

BapskeHHas Jyactuua
OBWXETCA B OQHOPOAHOM
MarHUTHOM rone
nepneHanKynsipHo
TNIMHUSIM UHAYKUAN.
TpaekTopuen aBMKeHUs
YyacTuubl ABNAeTCA
OKpYXXHOCTb. Ecnn macca
W 3apsag Yacuubl 6yayT B
ABa pasa 6onblue, To
paganyc OKPY>XHOCTH ...

pa3BepHyThbI
M OTBETOM

27.

MpounTanTe TekcT
BOMpoca u gante
pa3BepHyTbIN OTBET.

MaTepuanbHas Touka
ABWXETCS MO OKPYXXHOCTU
C NOCTOSAHHOW MO MOAYIHO
cKopocTblo. BekTop
LEHTPOCTPEMUTENBHOIO
yCKOpeHusi
MaTepuanbHON TOUKK
HanpasneH. ..

K LEHTpY
OKPYXHOCTU

OTKpbITbIN C
pasBepHyTbI
M OTBETOM

28.

MpouuTanTe TekcT
BOMpoca u gante
pa3BepHyTbI OTBeT.

duanyeckasn BenuumnHa,
paBHasi MPOM3BEOeHMIO
Macchl Tefa Ha ero
CKOPOCTb Ha3blBaeTcs ...

UMMyNbCOM

OTKpbITbIN C
pasBepHyTbI
M OTBETOM

20.

MpounTanTe TeKCT
BOMpoca u ganTte
pa3BepHyTbI OTBET.

KoHcepBaTUBHbIMK
Has3blBalOTCA Takmue CUnbl,
[Ns KOTOPbIX ...

paboTa npu
nepemeLleHun
Tena u3 o4Horo
NMONOXeHs B
OpYroe He 3aBUCUT
oT BMAga
TpaekTopum
ABVKEHUS], a
3aBWCUT TOMbKO OT
Ha4yanbHOro 1
KOHEYHOro
NoJSIOXKEHMN Tena

OTKpbITBIN C
pa3BepHyThbI
M OTBETOM

30.

MpounTtante TekcT
BOMnpoca u gante
pa3BepHyTbIM OTBET.

[NonHasa mexaHu4eckas
SHeprna VI30]'IVIpOBaHHOl71
CUCTEMbI COXpaHAEeTCA
TOJbKO NpPU OTCYTCTBUM B
CUCTEME ... CUI.

HEKOHCepBaTUBHbI
X

OTKpbITHIN C
pasBepHyThHI
M OTBETOM

31.

MpounTtante TekcT
BOMnpoca u gante
pa3BepHyTbIM OTBET.

MoOMEHT cunbl paBeH ...

npousBeaeHuo
CUMbl Ha Mrevo

OTKpbITBLIN C
pasBepHyThbI
M OTBETOM




Ne
3adaHu
A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNoJIHeHU
51 3a0aHusl,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

32.

MpouuTtanTe TekcT
BOMnpoca u gante
pa3BepHyTbIA OTBET.

B noHaTtne cuctemsl
OoTCcYeTa BXoauT ...

Teno oTcyeTa,
CBSA3aHHasA C HUM
cuctema
KOOpAUHaT U
npubop Ans
n3MepeHus
BpeMeHMn

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

33.

MpounTanTe TekcT
Bonpoca u panTe
pa3BepHyTbIl OTBeT.

BekTop, Hayano KoToporo
coBnagaeT C HaYallbHbIM
nonoXeHnem
MaTtepuanbHON TOYKK, a
KOHeLl — C KOHEYHbIM,
Ha3blBaeTcq ...

BEKTOPOM
nepemeLLeHns

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

34.

MpounTanTe TeKCT
BOMpoca u gante
pa3BepHYTLIN OTBeT.

Mpouecc B rase,
npoTeKaLwni Npu
NOCTOSAHHOW
Temneparype,
HasblBaeTCH ...

N30TePMUYECKUM

OTKpbITbIN C
pasBepHyTbI
M OTBETOM

35.

MpounTanTe TeKcT
BOMpoca u gante
pa3BepHYTbLIN OTBeT.

[pouecc B rase,
npoTeKaLwun npu
NOCTOSIHHOM 0Obeme,
HasblBaeTCH ...

N30XOPHbIM

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

36.

MpounTtante TEKCT
BOMpoca u gante
pa3BepHYTLIN OTBeET.

BHyTpeHHsIA aHeprus
naeanbHOro rasa
Bo3pocna Ha 300 [Ix.
Mpu 3TOoM ras coepLunn
paboty 100 Ox. Kakoe
KONMNYECTBO TEMMOThI
ObINo nepegaHo rasy?

400 Ox

OTKpbITBIN C
pa3BepHYThI
M OTBETOM

37.

MpounTanTe TekcT
Bonpoca u pante
pa3BepHyThbIN OTBET.

Temnepatypa
naeanbHOro rasa npu
M30XOPHOM npoLiecce
BO3poCra B ABa pasa.
Kak nameHumnocob
OaBneHue rasa?

BO3pOCIO B [Ba
pasa

OTKpbITHIN C
pasBepHyThHI
M OTBETOM

38.

MpounTtante TekcT
BOMpoca u gante
pa3BepHyTbI OTBET.

OBYX U30TEPM U
OByx agnabart

OTKpbITBIV C
pasBepHyThbI
M OTBETOM




Bpemsi

Ne YpoeeHb Ne
Omeem Tun 8bIMOoJIHEHU
3adaHu CodepixaHue 3adaHus CI/I0)XHOCM Tem
Ha 3adaHue 3adaHus 51 3a0aHusl,
a1 u (6anun) bI
MUH
Linkn KapHo coctouT n3
ConpoTuBneHune
NPOBOSIOYHOrO
I'Ipoqmaﬁ're TeKCT npoBoAHUKa
Bomnpoca u gamnre 3aBUCUT OT ANWHBI
a3BepHYTLIV OTBeT. NPOBOAHUKA, .
P PHYT OTKpbITbIV C
nnowaamn ero
39. pa3BepHyThbI 1 1 1
OT yero 3aBUCHT nonepe4Horo M OTBETOM
COMPOTUBIIEHNE CeyeHma n
NPOBOSIOYHOrO matepuana, n3
NpoBOAHMKa? KOTOpOro
N3roToOBIEH
NPOBOAHNK.
MpouuTtanTe TekcT
Bonpoca u gante
pa3BepHyTbI OTBET.
B n3obpaxxeHHo Ha
pucyHke cxeme Ri1=1 Om,
R2=1 Om, R3=1 Owm, r=1
Owm, 3.0.c. e=2 B. Hantu
cuny Toka Yepes OTKPBITHINA C
40. conpoTtusnenne Ri. 0,8A pasBepHyTHI 1 1 1
M OTBETOM
1
R.?
1
R
2 R,
Er ‘
"
MpounTanTe TeKCT
BOMpoca u ganTte
pa3BepHYTLIN OTBeET.
B nsobpaxxeHHoM Ha
pucyHke cxeme Ri1=1 Owm,
R2=1 Om, R3=1 Om, r=1
Om, 3.0.c. e=2 B. Hantu
MOLLLHOCTb, BblAeNseMyto OTKPbITI C
41. Ha conpoTuBreHnmn Ri. 0,64 BT pa3BepHyThI 1 1 1
M OTBETOM
1
R;
1
R, I:I R,
Er ‘
g
MpouuTtanTe TekcT
Bonpoca u pante
N MakcMmarnbHoe .
" pa3BepHYTbLIN OTBET. OTKNOHEHME OT O;;(p:wbm c ) ) L
. BEPHYTbI
NONOXeHWs pM OTBZT)C')M
AmnnuTtynon paBHOBECHS
rapMOHMNYECKOro

KonebaHus




Bpewmsi

Ne YpoeeHb Ne
Omeem Tun 8bIMOoJIHEHU
3adaHu CodepiaHue 3adaHusi CJI0)KHOCM Tem
Ha 3adaHue 3adaHus 51 3a0aHusl,
a1 u (6anun) bI
MUH
HasblBaeTcs ...
MpounTtante TekcT
BOMnpoca u gante
pa3BepHYTbLIN OTBeT.
YBENUUNNCS B 2 OTkpbITEIA C
43, OnuHy HUTK asa pa3BepHyThbI 2 1 1
MaTemaTUyecKoro pasa. M OTBETOM
MasiTHVKa yBenuuunm B 4
pasa. Kak nsmenuncs
nepuog konebaHumn
MasgTHMKa?
MpouunTtante TekcT
BOMnpoca u ganTe
pa3BepHyTbI OTBET.
OTKpbITBIN C
44. ABCOMIOTHLIN NoKasaTenb | Asa pasa pa3BepHyThbI 2 1 1
npenomneHus cpeasl M OTBETOM
paBeH aBym. CKOpOCTb
cBeTa B Cpefie MeHbLUEe
CKOpPOCTW CcBETa B
BaKyyme B ...
MpounTanTe TeKcT AbcontoTHO
Bonpoca u panTe YepHbIM TENOM o .
- TKPbITbIA
pasBepHyTbIil OTBeT. Ha3bIBalOT TENo, P c
45. pa3BepHyThbI 1 1 1
norrowiampiee
M OTBETOM
Kakoe Teno HasblBaloT BCe najaoLuee Ha
abCoMOTHO YepHbIM? HEro nsny4yexHue.
MpounTtanTe TeKcT B 3amkHyTON
Bonpoca u panTe (n3onupoBaHHOW) o .
pa3BepHyThIi OTBET. MexaHN4YEecKom TKPBITLIV C
46. . pa3BepHyTbI 1 1 1
CUCTEME MOMHbIN
M OTBETOM
CchopMynmpyiiTe 3aKoH UMMYrbC OCTaeTCs
COXpaHeHus1 umnynbca? MOCTOSAHHBIM.
n . 3a NpomexyToK
pouuTainTe T?KCT BPEMEHI, PaBHBIt
Bonpoca u pamnre nepuogy .
pa3BepHyTbIN OTBET nonypacnaga OtkpbiTi ©
47. ’ yp ’ pa3BepHyThbI 1 1 1
pacnagaeTcsi
nonoBuHa oT M OTBETOM
YTto HasbiBaeTcH
nepuogoM nonypacnana? | NePBOHA4ANBHOTO
Konu4ecTBa saep.
MpounTtante TEKCT
BOMnpoca u gante
a3BepHYTbIN OTBET. o
P PHYT OTKpbITbIN C
48. NPOTOH pas3BepHyThI 2 1 1
Kakasi yactuua M OTBETOM
obpasyeTcs B pesynbraTe
SAEepHON peakuum
7N + oHe* - 80OY + ... ?
o PaBHomepH
MpounTtanTe TeKCT aBHOMEpHoe
. OBUXeHne
Bomnpoca u paunTe
- XapakTepusyeTcs .
pa3BepHyTLIN OTBeET. NOCTOSHHOI OTKpbITBIN C
49. pas3BepHyTbI 1 1 1
ckopocTblo. IMpun M OTBETOM
Kakne ocHoBHble paBHOMEPHOM

Npu3HaKky paBHOMEPHOTO
OBUXEHNA?

ABVXXeHUK Tero 3a
nobble paBHbIe




Ne

3adaHu

A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNoJIHeHU
51 3a0aHusl,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

MPOMEXYTKM
BpPEMEHMN
NMPOXOAUT paBHbIe
paccTosiHUS.

50.

MpounTtanTe TeKcT
BOMnpoca u ganTe
pa3BepHyTbI OTBET.

HanpspkeHue Ha
3apsHKEHHOM
KoHOeHcaTope
YMEHbLUWMKW B iBa pasa.
Kak namenntcsa aHeprus
KoHgeHcaTopa?

YMEHbLUNTCA B
yeTbipe pasa

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

51.

MpouuTanTe TeKCT
Bonpoca u Bbibepute
npaBuiibHbINA OTBET.

MepemelleHne — 3710

a) NPONAEHHbIN TENOM
nyTb

©) BekTOp, HAaYano
KOTOPOro coBnagaeT c
HayanbHbIM NOMOXEeHNEM
MaTepuanbHOW TOYKK, a
KOHeL, — C KOHEeYHbIM

B) ANMHa OTpes3ka,
Hayano KOToporo
COBMagaeT C HayalbHbIM
NonoXeHmem
MaTepuanbHOM TOYKK, a
KOHeL, — C KOHEeYHbIM

r) BEKTOp, Hayano
KOTOpOro coBnagaet c
KOHEYHbIM MOMOXeHNEM
MaTtepuanbHON TOYKK, a
KOHEL, — C HaYaJlbHbIM

3akpbITbIf C
BbIGOpOM
oaHoro
oTBETA

52.

MpounTtanTte TEKCT
Bomnpoca u Bbibepute
npaBuUiibHbIN OTBET.

MyTb, NponAEHHBIN NpU
paBHO3aMenneHHOM
OBWKEHWUW, BblYMCNAETCS
no popmyne

at?
a) S=vt+—
o2

at?
6) s=vt——
o2

B) S=AvVt
r S=V At

3aKpbIThbIVi C
BblIGOpOM
ofHoro
oTBeTa

53.

MpounTante TeKCcT
Bomnpoca u Bbibepute
npaBuibHbIN OTBET.

Mpu paBHONEpPEMEHHOM
OBWKEHUN MO OKPY>KHOCTU
a) TaHreHumansHoe
YCKOPEeHWe NOCTOAHHO NO
BeNnuynHe

3akpbITbIf C
BbIOOPOM
oOHOro
oTBETA




Ne
3adaHu
A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNoJIHeHU
51 3a0aHusl,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

6) HopmanbHoe
yCKOPEHWe NOCTOSIHHO Mo
BENNYMHE

B) TaHreHumanbHoe
YCKOPEHWE paBHO HyJIIO
r) HopmansHoe
YCKOPEHMWE paBHO HyJIO

54.

MpouuTtanTe TekcT
Bonpoca u Bbibepute
npaBuIibHbINA OTBET.

Mpw gBvxeHUN No
OKPYXXHOCTW HOpMarbHoe
YCKOpPEHUe paBHO
a) wR?
6) wR

2
B) —

R
r &R

3akpbITbIf C
BbliGOpOM
0OHOTo
oTBeTa

55.

MpouuTanTe TeKCT
Bonpoca u Bbibepute
npaBuIibHbINA OTBET.

MaTepunanbHas Touka
paBHOMEPHO BpallaeTcs
MO OKPY>KHOCTH,
coBepLuas oguH obopoT
3a 3 c. Yemy paBHa
yrnoBasi CKOpoCTb TOYKN?
a)1,6ct

6)2,1¢c?

B) 0,8 c?

rN1ct

3akpbITbIf C
BbIGOpOM
oaHoro
oTBeTa

56.

MpounTtanTe TEKCT
Bomnpoca u Bbibepute
npaBuUiibHbIN OTBET.

MpyXunHy >xecTkocTbio 60
H/m pactaHynu Ha 0,2 m,
npu 3TOM 3HEPrUs
ynpyron aecopmauum
NPYXWHbI cOCTaBuna

a) 3 Ox

6) 1,2 Ox

B) 2,4 [Ix

r) 4,2 x

3aKpbIThbIVi C
BblIGOpOM
ofHoro
oTBETA

57.

MpounTtante TekcT
Bonpoca u Bbibepute
npaBuUibHbLIN OTBET.

KuHeTuyeckas aHeprus
Tena, kartsawerocs 6e3
CKOTBXEHUS,
onpeaenseTca

dopmyrnon
2

mv
a) E=——

3akpbITbIf C
BbIOOPOM
0fHOro
oTBeTa




Ne
3adaHu
A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNoJIHeHU
51 3a0aHusl,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

2
B) E:mgh+m7v

2

mv lo®

F)E:
2 2

58.

MpouuTtanTe TekcT
Bonpoca u Bbibepute
npaBuIibHbINA OTBET.

M306apHbI npouecc
onncbiBaeTcs
ypaBHEHVEM

a) PV =const
6) v const

T
B) P = const

T

r) PV’ =const

3akpbITbIfi C
BbIGOpOM
oaHoOro
oTBeTa

59.

MpounTanTe TeKCT
Bonpoca u Bblbepute
npaBuIibHbIA OTBET.

Pa6oTa rasa npu
N30XOPHOM MpoLecce
paBHa

a) WRT In\é
Vi

6) VAP

B) O

r) PAV

3aKpbIThbIvi C
BblIGOpOM
ofHoro
oTBeTa

60.

MpounTtanTte TEKCT
Bomnpoca u Bbibepute
npaBuUiibHbIN OTBET.

Tennoson aBuratensb
MOoXeT paboTaTb npu
ycnosuu, ecnm

a) Temnepartypa
xonoauneHvka donblue
Temneparypsbl
HarpeBarensi

0) Temnepatypa
pabouero Tena Bcerga
OonbLue TemnepaTypbl
HarpeBaTtens u
XxonogunbHvKa

B) TemnepaTypa
HarpesaTtens 6onblue
Temneparypsbl
XonoaunsHuKa

r) Temnepartypa pabo4yero
Tena Bcerga MeHbLue
Temneparypsbl
HarpeBaTtens u
XonogunbHvKa

3aKpbITbIN C
BbIGOPOM
ofHoro
oTBeTa

61.

MpouuTanTe TEKCT
Bonpoca u Bbibepute
npaBunbHbINA OTBET.

SﬂeKTpoeMKOCTb

3aKpbIThIvi C
BbIOOPOM
ofHoro
oTBeTa




Ne

3adaHu

A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNoJIHeHU
51 3a0aHusl,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

OaTapeu 13 aByx
KOHAEHCaTOpOB Mpu KX
rnocrnenoBaTenbHOM
CcoeanHeHUM
onpegensieTtcs
dopmyrnon
a)C=C+C,
6)c—_SCo
C, +C,

C, +C,

C.C,
1 1

NC=—+—
G, G

B) C =

62.

MpouuTanTe TeKCT
Bonpoca u Bbibepute
npaBuIibHbINA OTBET.

Mepwropg cBob6oaHbIX
ONEKTPOMarHnTHbIX
konebaHui B
kone6aTensHOM KOHTYpe
onpepnensieTcs

dopmyrnon

a)T = ZE\F
C

6) T=27zvLC

B)T = 27[\/6
L

2

JLc

NT=

3akpbITbIf C
BblIGOpOM
0OHOro
oTBeTa

63.

MpounTtanTte TEKCT
Bomnpoca u Bbibepute
npaBUIibHbIA OTBET.

OnTuyeckasi cuna fnuH3bl
BblpaxkaeTcsi hopMynom

a) D=1

F
6)D:é
B) D=F
r) D=F?

a)

3aKpbIThIVi C
BblIGOpOM
ofHoro
oTBETA

64.

MpounTante TeKCcT
Bomnpoca u Bblbepute
npaBuibHbIN OTBET.

Mpn poTtoadhekTe
YNCIIO SMEKTPOHOB,
BblOMBaeMbIX U3 MeTanna
3a eQnH1LY BPEMEHM,
3aBUCUT OT

a) YacToThbl MagarLLero
cBeTa

©) ANWHBI BOSHbI
nagaroLlero ceeTa

B) MHTEHCMBHOCTU

3aKpbIThIvi C
BbIOOPOM
ofOHOro
oTBETA




Bpemsi

Ne YpoeeHb Ne
Omeem Tun 8bIMOoJIHEHU
3adaHu CodepiaHue 3adaHusi CJI0)KHOCM Tem
Ha 3adaHue 3adaHus 51 3a0aHusl,
a1 u (6anun) bI
MUH
nagaroLlero ceeta
r) paboTbl BbIxOAa
31IEKTPOHOB M3 MeTanna
MpounTanTe TeKcT
Bomnpoca u Bbibepute
npaBUIlbHbLIN OTBET.
OHeprusa oToHa 3 .
4acToTON v paBHa aKp6bcl)Tp|Z;M ¢
Bbl M
65. —hv? B 1 1 1
a) e=hv ) OAHOTO
6) - oTBeTa
v
B) e =hv
hv
c
MpounTanTe TeKCT
- Pa6ora, koTopyto
Bomnpoca u gante
- OOIMKeH o .
pa3BepHyTbIN OTBET. COBEpLUMTH TKPbITBIN C
66. pa3BepHyThbI 1 1 1
_ | @neKkTpoH, 4TobbI M OTBETOM
Yto HasbiBaeTcs paboTont | g iitn na
BbIXOA@ QMNeKTpoHa U3 | oo oo
meTtanna?
MpouuTtante TekcT Mpun yBennyeHum
Bomnpoca u pamnre OJMHBI BOMHbI
pa3BepHYTbLIN OTBeT. CcBeTa
yMeHbllIaeTcA OTKpbITBIN C
67. Kak 3aBucut 3Heprvsd KeaHTta un pa3BepHyThI 1 1 1
KMHETUYeCKasi SHeprus yMeHbluaeTcs M OTBETOM
(POTO3NEKTPOHOB OT KMHeTn4eckas
ANVHbI BOMHbI CBETA, aHeprus
nagarowero Ha metann? (POTO3NEKTPOHOB.
MpounTtante TEKCT
BOMnpoca u gante
pa3BepHyTbI OTBET.
MpaeanbHbi ras Boapocno b f1sa OTKPBITBITA C
68. HaxoauTCsi B 3aKpbITOM asg pasBepHyThI 2 1 1
cocyne. CpegHsas pasa. M OTBETOM
SHEPrUs Mosekyrn
naearnbHoro rasa
Bopocna B ABa pasa. Kak
N3MEHWOCh AaBrneHne
rasa Ha CTeHKu cocypa?
MpouuTtanTe TekcT
N BennuuHa
Bonpoca u p.?wre oToToKa
pa3BepHYTbLIN OTBET. HaChILeHMs np
BHELLHEM .
Kak saBucuT BenuunHa hoToapdekTe He OTKpbITEIN C
69. hOTOTOKA HaChILLEHUS 33BUCHT OT pasBepHyTHI 1 1 1
M OTBETOM
npy BHELHEM 4acTOThI CBETA,
doToacpdekTe OT NafaloLLero Ha
4YacToThbl CBETA, NOBEPXHOCTH
nagaroLlero Ha
KaToaa.
NoOBEPXHOCTb kaTtoaa?
MpouuTaiiTe TekcT Pabota Bbixona OTKOLITBIIA G
- 3MneKTpoHa u3 P 1 1 1
70. BOMpoca u pamnTe BEPH
P . MeTanna He Pa3sBEpHYTHI
pa3BepHYTbLIN OTBET. M OTBETOM

3aBUCUT OT




Ne
3adaHu
A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNoJIHeHU
51 3a0aHusl,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

Kak 3aBucut pabota
BbIXOJa 3MeKTpoHa 13
MeTarnna oT 4acToTbl
ceeta?

4acCTOTbl CBeTa.

71.

MpounTanTe TeKcT
BoOMnpoca u ganTe
pa3BepHYTbLIN OTBeT.

MakcrMmanbHasi CkopoCTb
(HOTO3NEKTPOHOB NpK
BHelHeM coToadhdekTe
3aBUCUT OT...

4acCTOTbl CBETA

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

72.

MpounTanTe TekcT
BOMpoca u gante
pa3BepHyTbIN OTBET.

Kak 3aBucut aHeprus
KBaHTa cBeTa OT AfUHbI
BOMHbI?

C yBenuyeHnem
ANWHBI BOMHbI
cBeTa aHeprusi
KBaHTa
yMeHbLUaeTCs.

OTKpbITBIN C
pa3BepHyThbI
M OTBETOM

73.

MpounTanTe TeKcT
BOMpoca u gante
pa3BepHYTbLIN OTBeET.

C YMeHbLUEeHNeM ONNHbI
BOJ1HbI CBETa 3Heprua
KBaHTa ...

yBenn4nBaeTca

OTKpbITbIN C
pasBepHyTbI
M OTBETOM

74.

MpounTanTe TeKCT
BOMnpoca u ganTe
pa3BepHyTbI OTBET.

3apskeHHas vyactuua
OBWXETCS B 0QHOPOAHOM
MarHMTHOM norne
napannenbHO NMHUAM
nHAyKumun. TpaekTtopuen
OBVKEHNS YacTuLbl
SABNSeTCH ...

npamMasa nMHnA

OTKpbITBIN C
pasBepHyTbI
M OTBETOM

75.

MpounTtanTte TEKCT
BOMpoca u gante
pa3BepHYTLIN OTBeET.

3apsikeHHas yactuua
ABWXeTCSA B OAHOPOAHOM
MarHUTHOM rone
nepneHanKynsipHo
TNIMHUSIM UHAYKUAN.
TpaekTopuen aBMXeHUs
YacTuubl ABnseTca
OKPYXXHOCTb. Npun
YyBENNYEHUN CKOPOCTU
YacTuupl B iBa pasa,
paanyc OKPY>XHOCTH ...

yBenuynTcA B ABa
pasa

OTKpbITBIN C
pasBepHyThHI
M OTBETOM

76.

MpounTtante TekcT
Bonpoca u pante
pa3BepHyTbIN OTBET.

3apsikeHHast YyacTuua
OBUXETCS B OAHOPOAHOM
MarHUTHOM forne

HEe U3MEHUTCA

OTKpbITHIN C
pasBepHyThbI
M OTBETOM




Ne

3adaHu

A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNoJIHeHU
51 3a0aHusl,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

nepneHanKynsapHo
TNIMHUSIM UHAYKUAN.
TpaekTopuen aBMXKeHUs
YacTuubl ABNAeTCA
OKpYXXHOCTb. Ecnn macca
1 3apsg Yacuupbl 6yoyT B
[Ba pa3a MeHbLLe, TO
pagnyc OKPY>XHOCTH ...

77.

MpounTanTe TekcT
Bonpoca u panTe
pa3BepHyTbIlN OTBeT.

MaTtepuanbHas Touka
ABUXETCH MO OKPYXXHOCTK
NMOCTOAHHOIO paguyca ¢
NMOCTOSIHHOM MO MOAYnMto
ckopocTbio. Mpu
yBENNYEHUN CKOPOCTU B
ABa pa3a BenunynHa
LlEHTPOCTPEMMUTENBHOIO
yCKOpeHUs
MaTepUanbLHOM TOYKM ...

yBenuynTca B
yeThbIpe pasa

OTKpbITbIN C
pasBepHyThbI
M OTBETOM

78.

MpounTanTe TeKCT
BOMnpoca u ganTe
pa3BepHyTbI OTBET.

Mmnynscom
MaTepuanbHON TOYKN
HasblBaeTcs ...

npovssegeHue
Maccsbl
MaTtepuanbHon
TOYKN Ha ee
CKOpPOCTb

OTKpbITbIN C
pasBepHyTbI
M OTBETOM

79.

MpounTanTe TeKcT
BOMpoca u ganTte
pa3BepHyTbI OTBET.

Cunebl, paboTa KoTopbIX
npwn NnepemMeLLeHnn Tena
13 OZIHOrO MONIOXKEHUS B
Apyroe He 3aBuUCUT OT
BMOa TPaeKkTopum
OBWXEHWS, a 3aBUCUT
TONBbKO OT HAaYanbHOIO "
KOHEYHOTrO MOOXEHNN
Tena, HasbIBalTCS ...

KOHCepBaTUBHbLIMU

OTKpbITBIN C
pa3BepHyThbI
M OTBETOM

80.

MpounTtanTe TEKCT
BOMpoca u gante
pa3BepHyTbI OTBET.

[NonHas mexaHu4veckas
SHEeprus N3onMpoBaHHOM
CUCTEMbI COXpaHsieTcs
npv Hanu4Mm B cUCTEMe
TONbKO ... CUI.

KOHCepBaTUBHbIX

OTKpbITBLIN C
pasBepHyThbI
M OTBETOM

81.

MpounTtante TekcT
Bonpoca u pante
pa3BepHyTbIN OTBET.

[neyom cunel
OTHOCUTENBLHO OCKU
BpaLleHnsi HasbiBaeTcs

KpaTyanilee
paccTosiHue oT
NIMHUKN OENCTBUSA
cunbl 4O ocu
BpaLleHns

OTKpbITHIN C
pasBepHyThHI
M OTBETOM

82.

MpouuTaiTe TeKkcT

cucrtema

OTKpbITHIN C




Ne
3adaHu
A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNoJIHeHU
51 3a0aHusl,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

BoOMnpoca u ganTe
pa3BepHyTbIA OTBET.

B noHaTtne cuctemsl

oTcyeTa BXoOuUT Teno
oTCcYeTa, CBsA3aHHas ¢
HWUM ... 1 Npubop Ans
N3MepPEHUS BPEMEHM.

KoopaunHat

pa3BepHyThbI
M OTBETOM

83.

MpounTanTe TeKCT
BOMnpoca u ganTe
pa3BepHYTbLIN OTBeT.

BekTop, Hayano koToporo
coBMagaeT C Ha4yanom
cUCTEMbI KoopauHaT, a
KOHeL, — ¢ JaHHOMn
MaTepuanbHOW TOYKOW,
HasblBaeTCs ...

paaunyc-BeKTopoM

OTKpbITBIN C
pasBepHyTbI
M OTBETOM

84.

MpounTanTe TeKCT
BOMnpoca u ganTe
pa3BepHyTbI OTBET.

Mpouecc B rase,
npoTekaLwuii npu
NOCTOSAHHOM JAaBreHun
Ha3blBaeTcs ...

n3obapHbIM

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

85.

MpounTanTe TekcT
BOMpoca u gante
pa3BepHyTbIN OTBET.

AaunabaTtHbIM NPOLECCoM
B rase HasblBaeTcs ...

npouecc 6e3
TennoobmeHa ¢
oKpy>xKatoLLen
cpenon

OTKpbITbIN C
pasBepHyTbI
M OTBETOM

86.

MpounTanTe TeKCT
BOMpoca u gante
pa3BepHYTLIN OTBeET.

MoeanbHoMy rasy Obino
nepegaHo KonmM4yecTBo
TennoTtbl paBHoe 600 [x,
a BHYTPEHHSAS 3Heprus
naeanbHoro rasa
Bo3pocna Ha 500 [Ix.
Kakyto paboTty npu aTom
coBepLuun ras?

100 Ox

OTKpbLITBIN C
pasBepHYThbI
M OTBETOM

87.

MpounTtante TEKCT
BOMnpoca u gante
pa3BepHyTbIM OTBET.

Temnepatypa
naeanbHoOro rasa npu
n3obapHom npouecce
BO3poOcCna B ABa pasa.
Kak nameHunncs oobem
raza?

Bospoc B oBa
pasa.

OTKpbITBLIN C
pasBepHyThbI
M OTBETOM

88.

MpounTanTe TeKCT
BOMpoca u ganTe
pa3BepHyTbIM OTBET.

MakcumanbHbiM
KO3 PUNEHTOM

umkny KapHo

OTKpbITHIN C
pasBepHyThHI
M OTBETOM




Ne
3adaHu
A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNOoJ/IHeHU
1 3a0aHusi,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

Nosie3Horo AencTeus
obnapaetT TennoBas
MaluvHa, paboTatoLLas no

89.

MpounTanTe TeKcT
Bonpoca u panTe
pa3BepHYTbLIN OTBeT.

YaensHoe
CONpOoTUBIEHNE
NPOBOAHMKA 3aBUCUT OT

maTepuana, us
KOTOPOro
N3roTOBIEH
NPOBOAHUK

OTKpbITBIN C
pasBepHyThHI
M OTBETOM

90.

MpouuTtanTe TekcT
BOMpoca u gante
pa3BepHyTbI OTBeT.

B n3obpaxxeHHo Ha
pucyHke cxeme R1=1 Om,
R2=1 Om, R3=1 Om, r=1
Owm, 3.9.c. €=2 B. Hantn
cuny Toka Yepes
conpoTtuenexue Raz.

£=Ir ‘

04A

OTKpbITBIN C
pa3BepHyThbI
M OTBETOM

91.

MpounTanTe TeKCT
BOMpoca u ganTte
pa3BepHyTbI OTBET.

B nsobpaxxeHHoM Ha
pucyHke cxeme Ri1=1 Owm,
R2=1 Om, R3=1 Om, r=1
Om, 3.0.c. e=2 B. Hantu
MOLLHOCTb, BblAeNseMyto
Ha conpoTuereHnn Ro.

€ ‘
I

0,16 Bt

OTKpbITBIN C
pasBepHYThbI
M OTBETOM

92.

MpouunTanTe TekcT
BOMpoca u gante
pa3BepHyTbIM OTBET.

Mepunogom
rapMOHMYECKOro
konebaHus
HasblBaeTcs ...

NPOMEXYTOK
BpEMeHMU, 3a
KOTOpbI
coBepluaeTcsa
nonHoe
konebaHue

OTKpbITBLIN C
pasBepHyThbI
M OTBETOM




Bpemsi

Ne YpoeeHsb Ne
3adaHu CodepixaHue 3adaHus Omeem Tun 8LIMONHEHU | . oHOCm Tem
a Ha 3adaHue 3adaHus 51 3a0aHusl, u (6ann) o
MUH
MpouuTtanTe TekcT
BOMpoca u gante
pa3BepHyTbI OTBET.
Kak navenutcsa nepvop VBenuuutes 8 2 OTKpbITHIN C
93. KONIeGaHMIA MPYXUHHOTO | hasg pa3sBePHYTI 1 1 1
MasiTHUKa, ecrnv maccy M OTBETOM
MaTepuarnbHON TOYKH,
NPUKPEnseHHON K
NPYXWHe, YBENUYUTL B 4
pasa?
MpounTtanTe TeKCT
BoOMnpoca u ganTe
pa3BepHYTbLIN OTBeT.
Bo cKombko pa3 ckopocTb | Meublue B pa OTKpbITbIN C
94. cBeTa B cpefje MeHblLe pasa. pasBepHyThI 2 1 1
CKOpOCTU cBeTa B M OTBETOM
BaKkyyme, ecrnu
abCcontoTHbIN NoKka3aTenb
npenomneHus cpeasbl
paBeH AByM?
MpouuTanTe TekcT
Bonpoca u nzjmre KoadbcuupmenT
pa3BepHyTbLIN OTBeT. nornoLLeHust OTKpBITHII
95. abcontTHO pa3BepHyThbI 1 1 1
Hewmy paseH yepHoro Tena M OTBETOM
KOSPULIMEHT paBeH eanHULE.
nornoweHns abcontoTHO
yepHoro tena?
MpouuTtanTe TekcT B 3amkHyTOM
BOMpoca u ganTte (n3onmpoBaHHOW)
pa3BepHyTbIM OTBET. MeXaHN4eCcKoi OTKpbITBIN C
96. CUCTEME MONHbIN pasBepHyThHI 1 1 1
CcpopMynmpyﬁTe 3aKOH MOMEHT nmMmnynbca M OTBETOM
COXpaHeHns MOMeHTa OoCTaeTcA
umnynbca. NMOCTOSIHHbIM.
MpounTtante TEKCT
BOMpoca u ganTte
pa3BepHyTbI OTBET.
Pacnapetcsa Tpu .
Kakasi yactb oT YeTBEpTY OT OTKpbITLIN C
97. nepBoHavanbHOro nepBoHaYanbHOro pasBepHyThbI 1 1 1
KOTMMSECTEA SACD konmuectea saep. | O o oM
pacnageTcs 3a
NPOMEXYTOK BPEMEHMU,
paBHbIN ABYM nepuoaam
nonypacnaga?
MpouuTtanTe TekcT
BOMnpoca u gante
pa3BepHyTbIM OTBET.
OTKpbITBIN C
98. Kakas yacTiua HEeMTPOH pasBepHyThI 1 1 1
M OTBETOM

o6pasyeTcs B pe3yrbrate
SOAEPHON peaKLmm

13A127 + JHe* — 15P30 + ...
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Bpemsi

Ne YpoeeHb Ne
Omeem Tun 8bIMOoJIHEHU
3adaHu CodepixaHue 3adaHus CI/I0)XHOCM Tem
Ha 3adaHue 3adaHus 51 3a0aHusl,
a1 u (6anun) bI
MUH
PaBHonepemeHHO
€ OBWXeHne
- XapakTepuayeTcs
MpouuTtanTe TekcT P pu3y
onboca u naiite NOCTOSAHHbIM
B
P ‘q_ yckopeHuem. MNpun
a3BepHYTbIN OTBeT. .
P PHYT paBHOMEpPEMEHHO OTKpbITbIV C
99. M ABWXEHUM Teno pa3BepHyThbI 1 1 1
Kakue ocHoBHble 3a niobble paBHble | M OTBETOM
npusHaku NPOMEXYTKMN
paBHONEPEMEHHOIO BpEMEHM
OBWXeHna?
N3MEHSIET CBOIO
CKOPOCTb Ha
paBHYIO BEMUYMHY.
MpounTtanTe TeKCT
BOMnpoca u ganTe
pa3BepHyTbI OTBET.
YBenuuutca B OTKpbITBIA €
100. Hanpsxxenue Ha pa3BepHyTh 2 1 1
3apsHKEHHOM HeTbIpe paza. M OTBETOM
KOHOeHcaTope

yBENUYUIM B iBA pasa.
Kak namenntcs sHeprus
KoHaeHcaTopa?







