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b1.0.02.03 «®usuka»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HarnpasJiIeHNO NOAr0TOBKM (cneunanbHocTH) 18.03.01 XuMuueckasa TEXHOJIOIUA, YTBEPXKAEHHOIO NPUKa3oM
MuHucTepcTBa 0bpasosaHua 1 Hayku PO oT Ne 922 o1 07.08.2020 1 cooTBeTCTBYIOLEro y4ebHOro niaHa.

PaspaboTumk PMNA:

[oueHT, KaHonaaT U3nKo-
MaTeMaTUn4eCKnX HaykK

(BOMKHOCTb, CTENeHb, y4eHoe 3BaHue)

3aBenyowuii Kadpenpow

COlr'JTACOBAHO:

[pencepnatens MEeTOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (A y4yebHo-
MEeTOoONYECKON KOMUCCUN)

PykoBoguTesnb obpa3oBaTenbHOMN
nporpamMmbl

3aBenyoLniA BeiNyCKatoLen Kadpenpon

A.M lypbsiHOB

(®no)

(®UO, cTeneHb, yyeHoe 3BaHue)

E.T lemunpoBa, KaHanoatT
IOPUANYECKMX HaYK, OOLIEHT

(PUO, cTeneHb, y4eHoe 3BaHME)

A.B. MounceesB, kaHgngaT
XUMUYECKUX HayK

(PUO, cTeneHb, yyeHoe 3BaHMe)

(®UNO, cTeneHb, yyeHoe 3BaHue)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaThl 00y4eHus

HaumeHoBaHue
KaTeronwm Kopg un Kop 1 HauMeHOBaHue (3HaTb, yMeTb, BRageThb,
(r nnr:,l) HaMMeHoBaHue MHAMKATOPa AO0CTUXKEHMS COOTHEeCeHHbIe C
Py . KOMNeTeHLU U KOMMNEeTeHUuu MHOMKATOpPaMM
KOMMNeTeHU
BOCTUXKEHNA KOMNETEHLUH)
ObenpodeccmoHanbHbie KOMAETEHLUN
ONK-2 CrnocobeH
NCNoJsib30BaTh
OMK-2.1 Ucnonb3yeT
MaTeMaTunyeckue, Bnapetb MaTeMaTU4YECKUMMU,
MaTeMaTunyeckue,
(pusmyeckne, (pusnyecknmu, Pu3snko-
umsnyeckne, pusnko-
hm3mko- XUMUNYECKUMU, XUMNYECKUMM
MpogeccnoHasbHa XUMUYECKne, Xummyeckmne
A MeTOL0/10r U XUMUHECKIE, MeTobl AJ18 pelleHns 3ajad METORAMW LANA peLleHUA
XuMmyeckune P y 3a4a4 NpoecCcMoHaNbHOM
npogeccnoHasrbHON .
MeTobl 4N14 .| BeaTenbHOCTN B XUMUNYECKON
0esTeNbHOCTU B XUMMNYECKON
pelleHns 3agad TEXHOJIOM K
. | TexHos0rnm
npogeccrnoHasbHON
LeaTesIbHOCTHY

3HaTb MaTeMaTnyeckue,
dun3nyeckne, Hpr3nko-
XUMMYeCcKne, Xummyeckme
MeTOoAbl 415 pelleHns 3a4a4
npoeccnoHa bHOM
LeATeNbHOCTM B XUMNYECKON
TEXHOJIOr K

YMeTb 1CrnonbL30BaTh
MaTeMaTu4yeckue,
(pusunyeckne, pusnko-
XUMUYeCcKme, Xummnyeckme
MeToAbl 4S8 peleHns 3a4ad
npoeccMoHanbHowm
LEeATeNbHOCTU B XMMUYECKOW
TEeXHOJIOrnK

OrlK-2.3 OnucbiBaeT
NCMNOJIb3yeMble B XUMUYECKON
TexXHOoJIorum maTemMaTuyeckme,
hnsnyeckne, pusnko-
XUMUYeckne, xmummyeckme
MeTOAbl peLleHuns
TEXHOJIOrM4yecknx 3agau

Bnapetb ncnosibzyeMbiMu B
XUMUYECKON TEXHONOM NN
MaTeMaTU4ecKmumu,
pursnyecknmm, pu3snko-
XUMUYECKUMN, XUMUYECKUMU
MeToLaMu peLleHns
TEXHOJIOrNYecKnx 3agad

3HaTb UCMOJIb3yeMble B
XVIMNYECKON TEXHOJIOM M
MaTeMaTu4yeckue,
(pusunyeckune, pusnko-
XUMUYeCKne, Xummnyeckme
MeTOo[bl peLleHns
TEXHOJIOrM4yecknx 3agad

YMeTb NpuMeHATb
NCMONb3yeMble B XUMUYECKOM
TexXHOJIorMn MaTeMaTn4ecKue,
(pusnyeckne, pusnko-
XUMUYECKMe, XMMnyeckune
MeTOo[bl peLleHns
TeXHONorM4yeckunx 3aga-




2. MecTo gucumnnauHbl (Moayns) B CTPyKType obpasoBaTtesibHOM NPOrpaMmbi

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

Kopn
KoM MpepwecTBylowue MapannenbHo ocBauBaeMblie
Mocnepyowme AUCLUNIIUHDI
eTeH OUCUUMIUHBI OUCUUMNNUHBI
T17]7]
AHanuTn4yeckas xmuMnsa n Pusnko-
XUMMYeCKne MeToabl aHasn3a;
NHCTpyMeHTabHble MeTOAbI
XUMMYeckoro aHanmsa; Katanms B
XUMNYECKON TEXHOSIOMK;
KonsionaHas xumua; MaTteMaTuka;
MaTepuanbHble 1 Tensosble
BeepneHue B MHPOPMaALMOHHBIE
} . pacyeTbl; OpraHuyeckas xmmus;
TexHonoruu; MatemaTurka; Obuias
OCHOBbI TEXHUYECKOr0
OrK-2 N HeopraHn4yeckasa xmMmus,

OpraHnyeckas xumms; OCHOBbI
XMMWNYECKOro MaTepnanoBeaeHns

perysvMpoBaHns 1 yrnpasieHus
KayecTBoM; [MoAroToBKa K
npouenype 3almnThl 1 3awmnTa
BbIMYCKHON KBaJIMMUKALNOHHON
paboTbl; MpuKnagHas MexaHuKa;
YyebHas npakTuKa:
TexHonornyeckas (MpoeKTHo-
TexHoI0rnyeckas) NpakTrKa;
DNIeKTPOTEXHUKA U 3NIEKTPOHWKA

3. 06beM aucumnnamHbl (MOaynsa) B 3a4eTHbIX eAMHULLAX C YKa3aHMeM KoJInyecTBa
aKageMMU4yeCKUX 4acoB, BbiAesieHHbIX Ha KOHTaKTHYI0 paboTy oby4alowmxca ¢
npenopasateneM (No BUAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATeJIbHYIO paboTy

obyyaowmxcs
Scero uacos 1 cemecTp 2 ceMmecTp
yacos / yacos /
- / 4yacoB B
Bua yyebHoM paboThl - 4acoB B 4acoB B
3J1IeKTPOHHOM . .
dbopme 3N1eKTPOHHOM | 3/IEKTPOHHOM

dopme cdopme
AyaouTopHas KOHTaKTHas pabota (Bcero), 112 64 48
B TOM Yuncne:
NabopaTopHble paboTsl 32 16 16
Jlekuun 48 32 16
MNpakTuyeckne 3aHATUS 32 16 16
CaMocToaTenbHasa pabora (Bcero), 104 44 60
B TOM Yyucne:
NOLArOTOBKa K 3a4eTy 4 4 0
noaroToBka K nabopaTopHbiM paboTam 32 16 16
NoAroToBKa K JIeKLNSM 16 8 8
NOLAroTOBKa K MPakTU4YeCKUM 3aHATUAM 32 16 16
NOLArOTOBKA K 3K3aMeHYy 20 0 20
KoHTponb 36 0 36
UToro: 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 4 | 4 | 18 36
3 DNeKTPUYeCTBO Y MarHeTu3Mm 14 (12|12 22 60
4 feoMeTpryeckas v BOJIHOBAsA ONTUKaA 2141 2| 12 20
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

DNeKTpn4ecTso
N MarHeTu3Mm

Tema 3.1. nekTpocTaTuKa

3.1.4. PaboTa 3/1eKTpoCTaTUYECKOro
nons. Uupkynauma sektopa
Hanps»>KeHHOCTW. MoTeHumnan
3N1EeKTPOCTATNYECKOro NOJIA U ero CBA3b C
Hanps»XeHHoCTbto. 3.1.5. Monapusayms
LV3NeKTpUKa. Tunbl AU3NEKTPUKOB.
DNIeKTPOHHAsA U OpUEeHTaLMOHHAsA
nonspusaums. Juanekrpuyeckas
NpoHuLaemMocTb. Teopema aycca ang
nons B An3nekTpuke. MA0THOCTb
3HEeprumn 31eKTpoCcTaTNUYeCcKoro nonsa B
LV3NEeKTpUKe.

15

DNeKTPU4eCcTBo
N MarHeTm3m

Tema 3.1. neKkTpocTaTuka

3.1.6. MpoBOAHUKY B 2NEKTPUYECKOM
none. PacnpeneneHune anekTpu4eckmx
3apanoB B NpoBogHuKe. 3.1.7.
KoHpeHcaTopbl. EMKOCTb
KOHOEHCaTOpPOB. JHeprus
B3aMMOLENCTBUA 3/1IeKTPUYECKMX
3apsALoB. SHEPrusa CUCTEMbI 3aPSXKEHHbIX
NMPOBOAHMNKOB. DHEPrua 3apsXKeHHOro
KoHAeHcaTopa. [NoTHOCTbL 3Heprum
3N1eKTPOCTaTNYECKOro Noss.

16

ONeKTpn4ecTso
1 MarHeTu3Mm

Tema 3.2. [TOCTOSAHHbIN
3NEKTPUYECKUIA TOK

3.2.1. YcnoBus CyLLeCcTBOBaHUSA
3N1EKTPUYECKOro ToKa. MNpoBOAHUKM 1
n3onsTopbl. CONpoTUBAEHNE
npoBoAHNKOB. CTopoHHMe cuibl. [C.
NcTo4yHmKkn ToKa. 3akoH OmMa B
MHTEerpanbHow n andhepeHLmanbHON
dopmax. Mpasuna Kupxroga. 3.2.2.
PaboTa 1 MOLLHOCTb TOKa. 3aKoH [xoyns
- JleHua B MHTErpanbHOM n
anddepeHunansHom popmax. KMo
MCTOYHMKA TOKa.

WToro 3a cemecTp:

32

2 ceMecTp

17

ONeKTpu4ecTso
N MarHeTu3Mm

Tema 3.3. MarHmTHoe none

3.3.1. MarHuTHaa HAyKums. 3akoH buo-
CaBapa. MarHuTHoe none
NPAMOIMHENHOr0 MPOBOAHMKA C TOKOM.
MarHuTHoe noJie KpyroBoro Toka. 3.3.2.
BuxpeBon xapakTep MarHUTHOro noss.
Llnpkynsumsa BeKkTopa MarHUTHON
NHOYKLUMW. MarHUTHOe noJsie AJIMHHOIO
coneHounpa. 3.3.3 MarHuTHoe nose B
BellecTBe. HaMmarHn4nBaHue BeLLecTBa.
MonekynspHble TOKU. HaMarHM4eHHOCTb.
Hanps»XeHHOCTb MarHUTHOro NoJs.
MarHuTHasa npoHnLaemMocTb. 3.3.4.
OCHOBHble ypaBHEHNA MarHeToCTaTUKN B
BellecTBe. [paHMYHbIe YC/I0BUA Ha
NMOBEPXHOCTU pa3fena ABYX MarHETUKOB.

10




18

DNeKTpPU4ecTBo
N MarHeTusm

Tema 3.3. MarHuTHoe
rnone. Tema 3.4. dBneHune
3/1eKTPOMarHUTHOM
NHOYKumK. Tema 3.5.
SNeKTPOMarHUTHOe nose

3.3.5. [leicTBME MAarHUTHOro NoAs Ha
NPOBOLHUK C TOKOM. Cuna Amnepa.
B3aumozencTeme NpoBOAHNKOB C TOKOM.
3.3.6. BUTOK C TOKOM B MarHUTHOM roJie.
MoOMeHT cun, OeNCTBYIOWMX Ha BUTOK C
TOKOM BO BHELUHEM MarHWTHOM Mose.
MarHuTHbIN MOMeHT. 3.3.7. Cuna
JlopeHua. [lBu>keHne 3apsax)eHHbIX
4acTuL, B 31€KTPUYECKOM U MarHUTHOM
nonax. 3.4.1. MarHUTHbIN MOTOK.
dNeKTpoMarHUTHasa MHAyKums. MNpasuno
JleHua. KoathurumneHTbl UHAYKTUBHOCTM
Y B3aUMHON UHOYKTUBHOCTW fIBNeHMe
CaMOUHAYKLUUW MPU 3aMblKaHUW 1
pa3MbIKaHUW 31EKTPUYECKON Lenu.
MarHuTHas 3Heprus Toka. MaoTHOCTb
3Heprun MarHuTHoro noss. 3.5.1.
dapafeeBckas U MaKCBesINOBCKas
TPaKTOBKU SBIEHUS 3/1IEKTPOMArHUTHONM
NHOYKLMW. BuxpeBoe anekTprnyeckoe
none. Tok cmeweHuns. 3.5.2. Cuctema
ypaBHeHWn MaKcBesina B UHTErpanbHom 1
angdepeHunanbHon opmMax.

19

DNeKTpPU4ecTBo
N MarHeTusm

Tema 3.6. SnekTpo-
MarHuTHble KonebaHusa n
BOJIHbI

3.6.1. KonebaTeNbHbI KOHTYP.
CobCTBEHHbIE 3/1IEKTPOMarHUTHbIE
KonebaHus. 3aTyxatowme un
BbIHY>XAEHHbIE 3/1eKTPOMarHUTHbIE
konebaHus. Cnyyan pesoHaHca. 3.6.2.
Llenb nepemeHHOro Toka. AKTUBHOE,
peaKTNBHOE, eMKOCTHOE U MOJIHOe
conpoTusieHue. 3.6.3.
SN1eKTPOMarH1THbIe BOJIHbI. BosHOBOE
ypaBHeHue. CKOpoCTb pacnpocTpaHeHns
3N1eKTPOMarHUTHBIX BOJIH. 3aKOH
COXpaHeHusa 3Heprun ans
3N1eKTPOMarHUTHOro nons. MAoTHOCTb
3HEeprum 31eKTPOMarH1THOrO MoJis.

11
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FeomeTpunyeckas
N BOJIHOBaA
OMTUKa

Tema 4.1.
[eomeTpuryeckas onTuka.
Tema 4.2.VIHTepdepeHuns
BOJIH. Tema 4.3.
Ondpakumsa ceeta. Tema
4.4, Bzanmopencrene
3/1eKTPOMArHUTHbIX BOJIH C
BELLEeCTBOM

4.1.1. MpamMosiMHeNnHoe pacnpocTpaHeHne
CBeTa. 3aKOH OTpa)keHUs cBeTa. 3aKOHbI
npenomaeHuns ceeta. MonHoe
BHYTpeHHee oTpaxkeHue 4.1.2. JInH3bl.
®opMyna TOHKOW NIMH3bI. MoCcTpoeHne
n3obparkeHns, naBaeMoro anmH3om 4.2.1.
MpuHLMA cynepno3nLmm ans BOJH.
NHTepdepeHLms NA0CKUX
MOHOXPOMaTUYECKUX CBETOBbIX BOJIH.
BpeMms n onnHa KorepeHTHOCTU.
MpoCcTpaHCTBEHHAA KOrepeHTHOCTb.
4.2.2.PacyeT nHTephepeHLMOHHOM
KapTWHbI OT ABYX KOr€pPeHTHbIX
NCTOYHUKOB. 4.2.3. IHTepdepeHums B
TOHKUX MJieHkax. Kosibua HbloToHa.
Monocbl paBHOM TOJLLUMHBI 1 PABHOIO
HaknoHa. 4.3.1. MpuHumn MNonreHca-
®peHend. Oudpakung OpeHens. 30HbI
®peHend. Ouppakuna OpayHrogepa.
Onpakumnsa Ha KpyrsiioMm oTBepCcTun,
npsmon wenn. AudpakumnoHHas
pelweTka. CnekTpanbHOe pa3noXeHue.
Pa3peluatolias cnocobHOCTb
cnekTpanbHbiX Npubopos. 4.4.1. Monenb
cpenbl ¢ gucnepcuen. MokasaTesb
npenomaeHuns. HopmanbHas un
aHoManbHas gucnepcuu. 'pynnosas
CKOPOCTb. MornoLLeHne BosH. lNoBefeHne
BOJIH Ha rpaHuue pasfena AByXx cpef.
4.4.2. Monsapwn3aumns. ECTeCTBEHHLIN 1
NoNsipU30BaHHbIN cBeT. 3aKoH Manioca.
AHM30TpONHbIE cpelbl. Monspusaumns npu
[IBOMHOM nyyenpenomneHuu. Mpusma
Hukong. 4.4.3. neMeHThI
KPUCTaNN0oONTUKN. INEKTPOONTUYECKue
N MarHUTOONTUYECKNe SBNeHNs. PdekT
Keppa. ekt dGapapes.

21

OcHOBbI
KBaHTOBOW
(WEIIN

Tema 5.1. Tennosoe
n3nyyeHue. Tema 5.2.
KBaHTOBas npmpofa
n3nyyveHns. ®oToHbI

5.1.1. TennoBoe nsnyyeHne abconoTHO
YyepHoro Tesa. [lpoTmBopeyuns
KJlaccuyeckon pusnkun. 3akoH Kupxroda.
3akoH CtethaHa-bonbumaHa. 5.1.2.
PacnpeneneHve sHepruu B criekTpe
abCcoNoTHO YepHOro Tena. 3aKoH
CcMelleHunsa BuHa. KBaHTOBad runotesa u
dopmyna MnaHka. 5.2.1. IHeprus un
MMMYNbC CBETOBbIX KBAHTOB. Macca u
MMMyNbC POTOHA. 5.2.2. BHeLWwHN
hoTo3hheKT 1 ero 3akoHbl. Dopmyna
DVHWTENHa ANa (hOTO3IEKTPUYECKOr O
abchekTa. 5.2.3. KBaHTOBOE 06BACHEHNE
fnaBneHus ceeta. 5.2.4. dddekT
KomnToHa.

12




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

13




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).
MasaTHUK MakcBenna MomeHT nHepuun. NapMoHnYeckue
3 MexaHuka (nabopaTopHas paboTa | konebaHus. MaTeMaTUYECKNA MAsSITHIK. 2
Ne2) ®UN3NYECKUN MASTHUK.
MasaTHUK MakcBennia MomeHT nHepumn. NapMoHnYeckue
4 MexaHunKa (nabopaTopHas paboTa | konebaHums. MaTeMaTUYECKUA MASITHIK. 2
Ne2) ®dU3NYECKUN MASITHUK.
MonekynsapHas MaaTHVK Makceenna MoMeHT nHepunn. NapmoHnyeckne
5 umsnka. (nabopaTopHas paboTa | konebaHums. MaTeMaTUYECKUA MASITHIK. 2
TepmogunHamuka | Ne2) PU3NYECKNIN MAATHUK.
N3yyeHune
TepMopesuncTopa.
Onpegenenune
MonekynspHasa | TemnepaTypHOro
ynsp patyp Cuna Toka. 3[C. ConpoTumBneHme. 3akKoH
6 um3unka. Ko3hpuumeHTa Oma 2
TepMoAuHaMMKa | CONPOTUBAEHMNA '
TepomopesuncTopa
(nabopaTopHas paboTa
Ne 3).
N3yyveHne
TepMmopesuncTopa.
Onpepenenune
TeMnepaTypHOro
DeKTPUYeCcTBo paTyp Cuna Toka. 2C. ConpoTusneHune. 3aKoH
7 Ko3(hpuLmeHTa 2
N MarHeTunsm Owma.
COMPOTUBJIEHNSA
TepoMopesuncTopa
(nabopaTopHas paboTa
Ne 3).
N3yyeHune
TepmopesuncTopa.
OnpepeneHune
TemnepaTypHOro
DNeKTpU4ecTBo batyp Cuna Toka. 3[C. ConpoTumBneHme. 3akKoH
8 Ko3hpuumeHTa 2
N MarHeTusm Owma
CONPOTUBJIEHUSA
TepomopesuncTopa
(nabopaTopHas paboTa
Ne 3).
Wtoro 3a cemecTp: 16
2 ceMecTp
TepoMo31eKTprn4ecTBoO.
dnekTpnyecTBo | ddhdekT 3eebeka
9 P b TepMo31IeKTpn4eCcTBO 2

N MarHeTnsm

(nabopaTopHas paboTa
Ne 4).

14




10

SNeKTpPU4ecTBo
N MarHeTnsm

TepoMo3eKTPUYECTBO.
ShhekT 3eebeka
(nabopaTopHas paboTa
Ne 4).

TepMOo3/IeKTPUYECTBO

11

DNeKTpu4ecTBo
N MarHeTunsm

Onpegenenune
yoenbHoro 3apsia
3/1eKTPOHa Npw
MOMOLL BOJIbT-
amnepHon
XapaKTepPUCTUKN
HeHaCblLLLEeHHOr 0
BaKyyMHOro guopna
(nabopaTopHas paboTa
Ne 5).

OBMXeHne 3apsAXXeHHbIX YacTul B
NEKTPUYECKNUX N MarHUTHbIX NONAX

12

DNeKTpu4ecTBo
N MarHeTunsm

Onpegenenne
yoenbHoro 3apsiia
3/1eKTPOHa Npw
MOMOLL BOJIbT-
amnepHon
XapaKTepUCTUKN
HeHaCblLLLEHHOr 0
BaKyyMHOro guopna
(nabopaTopHas paboTa
Ne 5).

OBMXeHne 3apsAXXeHHbIX YacTul B
ANEKTPUYECKNUX N MarHUTHbIX NONAX

13

[eomeTpuyeckas
N BONHOBA#
onTukKa

WccnepnosaHve
onpakumm
®payHrogepa Ha
ANdpakLMOHHON
pewéTke
(nabopaTtopHas paboTa
Ne 6).

Audpakuna. QudpakunoHHas peLleTKa.

14

[eomeTpuyeckas
1 BOJIHOBaA
ONTuKa

WccneposaHue
andpakumm
®payHrogepa Ha
ANpPaKLMOHHON
pelwéTke
(nabopaTopHas paboTa
Ne 6).

Andpakuns. AndppakumnoHHas peLleTka.

15

OcHOBbI
KBAHTOBOMN
pur3nkmn

WccnepnosaHue
BHELUHero
hoToahhekTa
(nabopaTopHas paboTa
Ne 7)

DOTOINEKTPUYECKNI 3PP EKT. IHEPrus
oToHa. PaboTa BbixoAa. KpacHas
rpaHuua goToaddekTa. 3aK0oHbI
CtonetoBa. ®OTO3/1I€MEHT.

16

OcCHOBbI
KBAaHTOBOM
pur3nkn

WccneposaHue
BHELUHEero
hoToahhpekTa
(nabopaTopHas paboTa
Ne 7)

DOTOINEKTPUYECKNI 3PP EKT. IHEPrus
oToHa. PaboTa BbiIx0Aa. KpacHas
rpaHuua poTo3ddekTa. 3aKoHbl
CtonetoBa. ®OTO3/1€MEHT.

WToro 3a cemecTp:

16

UToro:

32

4.3 Copep>XaHue NpPaKkTUYeCKUX 3aHATUH

No
3aHATUA

HauMmeHoBaHue
paspena

TeMa npakTuyeckoro
3aHATHUA

Copep)kaHue NPaKTUYECKOro 3aHATUSA
(NnepeyeHb ANAAKTUYECKUX eAVHNLL:
paccMaTprBaEMbIX NOATEM, BOMPOCOB)

KonuyectBo
Yyacos /
4acoB B

3/1eKTPOHHOMN

cpopme

15




1 cemecTp

DN1eMEHTbl KUHEMATUKN
NOoCTYyNnaTeJIbHOro n

MyTb, NepeMeLLEeHNE, CKOPOCTb,
YCKOPEHWE, YrioBasi CKOPOCTb, YrioBoe
YCKOpeHne, LLeHTPOCTpeMnTesIbHOoe
YCKOpeHne, TaHreHLnaabHoe YCKopeHue,

MexaHuKa BPaLLaTeSIbHOr0 ABVXKEHMS. 2
o paBHOMEPHOE ABVKEHMe,
[dnHamuKa maTepuanbHon
paBHOYCKOpeHHOe LBMxeHne Macca.
TOYKU. 3aKOHbI HblOTOHa.
Cuna. Cnna TaxecTn. 3akoH yka.
TpeHue.
SHeprua KuHeTuyeckas sHeprus.
MoTeHuManbHas aHeprus. PaboTa cunbl.
MowwHOCTb. MOMEHT nHepuun. MomeHT
SHeprus. PaboTa. CWJIbl. YpaBHEHVE OUHAMUKN
MexahuKa MOLWHOCTb. ArHaMuKa BpaLLaTesIbHOr0 ABMXXEHUS. 7
TBEPLOro Tena. 3aKoHbl KnHeTunyeckas sHeprus spaLlatoLlerocs
COXpaHeHUs B MexaHuKe. Tena. UMnynsc Tena. 3akoH COXpaHeHns
UMMybca. 3aKOH COXPaHEHUS MOMEHTa
UMAybCca. 3aKOH COXPAaHEHNS SHEPrUu.
KoHTposnibHas pabota Nel
AMNANTYyAa, Kpyroeas 4actoTa 1 (pasa
CBoboAHbIE He3aTyxatoLme yAa, kpy . ®
rapMoHMYeckunx KonebaHuin. dHeprus
rapMoHun4yeckune konebaHus. N N
KonebaHnin. MaTeMaTNYeCKNn MasTHUK.
MaaTHUKK. CnoxxeHune . .
MexaHuvKa M MPY>XXVHHBIN MasTHUK. PU3nN4eckun 2
konebaHnin. 3aTyxatoLwue 1 .
MasATHUK. CnoxeHne KonebaHui.
BbIHY)XAEHHble KonebaHus.
Bo/Hbl 3aTyxatowmne konebaHna. BelHYyXAeHHble
konebaHuns. BosHOBbIE NpoLecchl
NpoeanbHbi ra3. JaBneHue, obbemM,
YpaBHeHMe coCToAHNSA TemnepaTypa rasa. YpaBHeHue
NLeanbHOro rasa un ero MeHpeneeBa-KnanenpoHa. /izonpouecchl.
MosnekynsapHas npuMeHeHue K OcHoBHoe ypaBHeHne MKT. CpegHss
usuka. nsonporeccam. a3oBble KWHeTUYeCKas IHeprus Moneky. 2
TepMognHaMMKa | 3aKOHbI. IN1eMeHTbl CkopocTu mosniekyn. PacnpegeneHns
MONEKYIAPHO-KNHETUYECKON | MOsieKyJl. bapomeTpuryeckas opmMyna.
Teopuu rasa. Ondysns, TennonpoBoLHOCTb,
BA3KOCTb. KOHTponbHas paboTaNe2
TennoTta. TensioeMKoCTb. BHyTpeHHSAs
MepBoe Ha4vasno 3Heprusa. PaboTa. MNepBoe Havano
MonekynspHas | TepMOAUHAMUKK 1 €ro TepMoAnHamunku, isonpoueccsl.
usnka. NPYMEeHeHMne K YpaBHeHMe Maiiepa. Kpyrosoi npouecc. 2
TepMoauHaMuKa | nsonpoueccam. Tennosble Lunkn KapHo. Tennosble gBuraTenu.
MaLUVHbl. SHTPOMNUS. K.M.[. BTopoe Ha4vano TepMOANHAMUKN.
SHTpoNuS.
. DNeKTpUYeCcKnii 3apag. 3akoH
B3aumopencrtemne
COXPaHeHus 371eKTPUYeCKoro 3apsaa.
3JIEKTPUYECKMN 3apSAXKEHHbIX
DN1eKTprYecTBo Ten. MpuHumn 3akoH KynoHa. HanpsixxeHHOCTb 2
N MarHeTn3Mm P 3NeKTpuyeckoro nonsa. Cynepno3nuuns.
cynepnosmumm
. MOTOK BEKTOpa Hanps»XeHHOCTU.
3JIEKTPUYECKMX MOosen.
KoHTponbHas pabota Ne3
MoTeHuwman anekTpuyeckoro | MoteHywman. MoTeHumanbHas SHepPrus.
DNeKTpnUYecTBo
U MarHeTam nons. NoteHumnanoHas PaboTa. 2n1eKkTpoeMKoCTb. KoHAeHCcaTop. 2
3Heprus. KoHaeHcaTopsl. DHeprusa 3aps)KeHHoro KoHgeHcaTopa
ConpoTrBAeHNe NPOBOAHNKOB. 3aKOHbI
2nekTpnyecTBo | MOCTOAHHbIN Oma. Mpaeuna Kupxroga. PaboTa un 2
N MarHeTn3m INEKTPUYECKUIA TOK. MOLLHOCTb MOCTOSHHOI O TOKa. 3aKOH
Doxoynsa-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
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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. Yrnoesoe yckopeHune. 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

MexaHuKa

COCTaBJ/ieHNne
KOHCNEKTOB

MyTb, NepemMeLLeHne, CKOPoCTb,
YCKOpeHWe, yrioBas CKOpoCTb, YrioBoe
YyCKOpeHue, LLeHTPOCTPeMUTESIbHOe
YCKOpPeHWe, TaHreHUanbHoe yCKopeHue,
paBHOMEpHOe OBUXKEHME,
paBHOYCKOpPeHHOoe ABUXeHne Macca.
Cuna. Cnna TsKecTu. 3akoH Nyka.
TpeHune. IMmnysbC Tena. 3akoH
COXpaHeHns nMrnybca IHeprus.
KnHeTnyeckas aHeprusd. MoTeHumanbHas
3Heprus. 3aKoH COXpaHeHUs SHepruu.
PaboTa cunbl. MOWHOCTL. MOMEHT
nHepuun. MoMeHT Ccuibl. YpaBHeHue
OVHaMUKWN BpaLLaTesIbHOro ABUXEHUS.
KrnHeTnyeckas sHeprua BpaLlatoLLerocs
Tena. 3aKOH COXpaHeHNs MOMeHTa
nMnynabca. AMNANTyna, Kpyrosas
4yacToTa M (pa3a rapMoOHUYECKKX
konebaHuin. IHeprus konebaHumn.
MaTeMaTu4eckuin MasTHUK. MPYXXUHHbI
MaATHUK. PU3NYECKUA MAATHUK.
CnoxxeHve rapMoHn4ecknx konebaHumn.
3aTyxatowmne KonebaHus. BoIHyX4eHHble
KonebaHms. BonHOBbIE MPOLLECChI.
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MexaHuKa

NoAroToBKa K
3K3aMeHy

MyTb, NepemMeLleHmne, CKOpoCTb,
yCKOpeHwue, yrioBas CKOpoCTb, Yri0Boe
YCKOpPEHWe, LLeHTPOCTPEMUTESIbHOE
yCKOpeHue, TaHreHLuanbHoe yCKopeHue,
paBHOMEPHOE OBMXKEHME,
paBHOYCKOpeHHoe ABuXeHne Macca.
Cuna. Cnna TsxecTu. 3aKoH Nyka.
TpeHune. IMnysbC Tena. 3akoH
COXPaHEeHUs UMMyabca IHEPrus.
KnHeTunyeckas sHeprua. loTeHumnansHas
3Heprus. 3aKoH COXPaHEHUs SHEPTUN.
PaboTa cunbl. MowHOCTbL. MOMEHT
NHepumn. MOMeHT CuJibl. YpaBHeHne
AVHaMUKW BpaLLaTesibHOro ABUXEHUS.
KnHeTnyeckas aHeprusa BpaLlatoLlerocs
Tesla. 3aKOH COXpaHeHUs MOMeHTa
nMnyabca. AMAOANTYyAa, Kpyrosas
yacToTa 1 (pasa rapMOoOHMYECKMX
KonebaHmin. IHeprua KonebaHuin.
MaTeMaTU4eCcKuUin MasaTHUK. TTPYy>KUHHbIN
MaaTHUK. ®U3NYECKNA MAATHUK.
Crno)xeHne rapMoHnYyeckmnx konebaHumn.
3aTyxatowme KonebaHnsa. BolHYXOEHHbIE
KonebaHms. BonHoOBbIE MpoLecChl.

MonekynsapHasa u3nka.
TepMmoLnHaMKKa

NnoAroToBKa K
NPakKTU4eCKNM
3aHATUNAM

NpeanbHbi ras. JaBneHne, obbemM,
TeMnepaTypa rasa. YpaBHeHue

MeHOeneesa-KnanenpoHa. 3onpoueccsi.

NpoeanbHbl ra3. [laBneHune, obbem,
TeMmnepaTypa rasa. YpaBHeHue

MeHOeneesa-KnanenpoHa. sonpoueccsl.

Tennota. Tenn0emMKoCTb. BHYTpeHHAA
3Heprus. lMepBoe Havano
TepMoAMHaMUKK 1 ero npuMeHeHne K
n3onpoueccam. YpaBHeHne Manepa
Kpyroson npouecc. LUukn KapHo.
Tennosble asuratenu. K.IN.4. Bropoe
Ha4asno TEPMOANHAMUKNA., DHTPOMMS.

10

MonekynsipHasa usnka.
TepMoAnHaMKKa

NOAroTOBKA K
3K3aMeHy

NpeanbHbi ras. JasneHne, obbemM,
TeMnepaTypa ra-3a. YpaBHeHue

MeHpoeneesa-KnanenpoHa. i3onpoueccsi.

NpoeanbHbi ra3. [laBneHune, obbem,
TeMmnepaTypa ra-3a. YpaBHeHue

MeHpoeneesa-KnanenpoHa. 3onpoueccsl.

Tennota. TennoemMKoCTb. BHYTpeHHAA
3Heprus. MNep-Boe Ha4aso
TepMoAMHaMUKK 1 ero npuMeHeHne K
n3o-npoueccam. YpaBHeHne Manepa
Kpyroson npouecc. Lnkn KapHo.
Tennosble asuratenu. K.IN.1. Bropoe
Ha4ano TEPMOANHAMUKNA., DHTPOMMS.
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DNeKTPU4eCTBO U
MarHeTm3m

MOAroTOBKa K
nabopaTopHbIM
paboTam

Tepmonapa. 3[C. MocTosHHas
TepMonapsbl. [TPOBOLHUKMN.
S1eKTPoNpPoBOAHOCTb. CONpOTUBAEHNE.
3akoH Oma. Knaccuyeckas Teopus
3JIEKTPONPOBOLHOCTIN METaI0B.
ConpoTuBneHue. MNMocnenosaTesibHoe
coefiHeHue. MNapannesnbHoe coeauHeHNEe
MeTon komneHcauun Cuia Toka.
DNEKTPOH. YOenbHbIn 3apad. 3akoH
borycnaBckoro-JleHrmiopa AHOOHbIN TOK.
CeTO4Has xapakTepucTuka. KpytumsHa
CETOYHOW XapaKTepUCTUKMN.
KoathpmumeHT ycuneHns KoHaeHcaTop.
SneKTpuyeckas eMKoCcTb OTHOCUTeSIbHas
AV3NeKTpryecKkas NPoOHULAEMOCTb Cpeabl
Ovop NMynecaums HanpsXKeHus.
Crnaxuatowmin punbtp. KoHLEHCATOP
KosathurumeHT nynbcauunm

DNeKTPU4ecTBO U
MarHeTmsm

NnoAroToBkKa K
NPakKTU4eCKNM
3aHATNAM

SNeKTPMYeCKnin 3apsa. 3akoH
COXPaHEHUs 3NeKTPUYe-cKoro 3apaaa.
3akoH KyoHa. Hanps)KeHHOCTb 3/1ek-
Tpuyeckoro nons. Cynepno3smums. MoTok
BEKTOPa HaMnpsXXeHHOCTK
ConpoTrBaeHMe NPOBOAHNKOB. 3aKOHbI
Oma. Mpasuna Kupxrodda. PaboTta 1
MOLLHOCTb MO-CTOSAHHOI0 TOKa. 3aKOH
xoyna-JleHua.

3ﬂeKTpMHECTBO n
MarHeTmsm

NOAroTOBKA K
3K3aMeHy

DNeKTPMUYeCKnin 3apsa. 3akoH
COXPaHEHUs 3NEeKTPUYECKOro 3apaaa.
3akoH KyoHa. Hanps»KeHHOCTb
anekTpuyeckoro nonsa. Cynepnosunuus.
MOTOK BEKTOpa Harnps»>XeHHOCTH
ConpoTrBaeHne NPoOBOAHNKOB. 3aKOHbI
Oma. MNpasuna Knpxrodda. PaboTta 1
MOLLHOCTb MOCTOAHHOIO TOKa. 3aKOH
xoyna-JleHua.

WToro 3a cemecTp:

44

2 ceMecCTp

DNEeKTPU4eCcTBO U
MarHeTu3m

MoAroToBKa K
nabopaTopHbIM
paboTam

MarHuTHOe nosne. HanpsaxeHHOCTb
MarHuTHoro nonsa Cuna JlopeHua.
ShhekT Xonna. MHOYKTUBHOCTb. WH-
OYKTMBHOE COMpoTuMBJIeHNe. AKTUBHOE
conpoTuBJie-Hue. MNosiHoe
COMpPOTUBJIEHNE. DNEKTPOMArHUTHaA
BOJIHA. J1MHa BOJIHbI Pe30HaHC
HanpsXXeHun. EMKoCT-Hoe
conpoTussieHne. UHOYKTUBHOE
conpoTusJsieHne. NosIHoe ConpoTUBIIEHNE
Pe3oHaHC TOKOB.
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DNEeKTPUYeCTBO U
MarHeTu3m

noaAroToBKa K
NPaKTU4eCKNM
3aHATUNAM

MarHuTHas nHOykKuns. 3akKoH buro-
Caapa-Jlannacca. 3akoH Amnepa.
MomeHT cun. PaboTa nepemeleHns
NMPOBOAHUKA U KOHTYpa B MarHUTHOM
none. Cnna JlopeHua. MarHUTHbIA NOTOK.
NHOYKTUBHOCTL. 3akoH ®apagnes.
MpasBuno JleHua. CamonHOyKLUKMS.
B3anmHaa nHaykuns. KonebatenbHbin
KOHTYP. 3aKOH COXpaHeHNs 3Heprum
NPUMEHUTESNIbHO K 3/1eKTPOMarHUTHbIM
konebaHmam. Cnna Toka. HanpsxeHue.
pa3HOCTb (ha3. AKTMBHOE, PpeaKTUBHOe,
€MKOCTHOE 1 MOJIHOE COMPOTUBIIEHME.
CKOpOCTb pacnpocTpaHeHns
3JIEKTPOMArHUTHbLIX BOJIH. M10THOCTb
3HepPrum 31eKTPOMarHUTHOro Nons.

INeKTPU4eCTBO U
MarHeTm3m

COCTaBJ/ieHNne
KOHCNEKTOB

MarHuTHas MHOYKUKUs. 3aKoH buro-
CaBapa-Jlannacca. 3akoH Amnepa.
MomeHT cun. PaboTa nepemelleHns
NPOBOAHWNKA N KOHTYpPa B MarHUTHOM
none. Cnna JlopeHua. MarHUTHbIA NOTOK.
NHOYKTMBHOCTL. 3akoH Papagnes.
Mpaswnso JleHua. CaMOUHAYKLMS.
B3aumHas nHaykuusi. KonebatenbHbil
KOHTYP. 3aKOH COXpaHEeHWNs IHeprunm
NPUMEHNTENBHO K 3/1EKTPOMArHUTHbLIM
konebaHmam. Cuna Toka. HanpsxeHue.
pa3HOCTb (ha3. AKTMBHOE, PeaKTUBHOE,
€MKOCTHOE 1 MOoJIHOE COMPOTUBIIEHME.
CKOpOCTb pacnpocTpaHeHns
3JIEKTPOMArHUTHbIX BOJIH. M10THOCTb
SHEePrun 3NeKTPOMarHUTHOro noss

DNEeKTPU4eCcTBO U
MarHeTu3m

NoAroToBKa K
3K3aMeHy

MarHuTHas nHOoykKumns. 3akoH buro-
Caapa-Jlannaca. 3akoH AMnepa. MomMeHT
cun. PaboTa nepemeLLeHNs NPOBOAHNKA
N KOHTYpa B MarHuTHoM rone. Cuna
JlopeHua. MarHUTHbIN NOTOK.
NHOYKTUBHOCTbL. 3akoH ®apagfes.
Mpasuno JleHua. CamonHOyKLUMS.
B3anmHaa nHaykuns. KonebatenbHbin
KOHTYP. 3aKOH COXPaHeHWNs 3Heprum
NPUMEHUTESNIbHO K 3/1eKTPOMarHUTHbIM
konebaHmam. Cnna Toka. Hanps»xeHue.
pa3HOCTb (ha3. AKTMBHOE, peaKTUBHOe,
€MKOCTHOE 1 MOJIHOE COMPOTUBIEHME.
CKOpOCTb pacnpocTpaHeHns
3JIEKTPOMArHUTHbLIX BOJIH. [110THOCTb
3HEepPrum 3N1eKTPOMarHNUTHOro Mo
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eomeTpuryeckasn u
BOJIHOBAs OMNTKKA

NOArOTOBKa K
nabopaTopHbIM
paboTam

JlnH3a. ®oKyCcHoe paccTosHue. dopmyna
TOHKOW JINH3bI. YCTPONCTBO MUKPOCKOMA.
CucTtema nnMH3. Xof4 Ny4yen B MUKPOCKONe.
Ob6beKTMB 1 OKYNSp. Xo4 Nyyen.
KaxkyLaacs ToNWwmnHa NaacTuHBbI.
YBenunyeHune NHTepthepeHunsa. PasHOCTb
xoga. Kosiblla HetoToHa. Pagunyc kosbLa
HbtoToHa. udpakumsa. AndpakunoHHas
pelleTka. lNocTosHHasa peweTku. CnekTp.
"oHnomeTp. Monspusayms
3JIEKTPOMArHUTHBIX BOJIH. [onspusaTop.
3akoH bptocTepa. MoBOPOT NAOCKOCTK
nonapusauunn. ONTUYECKN aKTUBHbIE
BewecTBa. Ih¢ekT Papanes MonaHoe
BHYTPEHHee oTpakeHue. PechpakTomeTp.
KoHueHTpauuna pacTesopa

eomeTpuyeckas u
BOJIHOBaA OMTWKa

noAroToBkKa K
npak-TN4eCKnM
3aHATNAM

KorepeHTHOCTb. PacyeT
NHTEePhEPEHLMOHHON KapTu-Hbl OT ABYX
KOrepeHTHbIX NCTOYHMKOB. NHTepdepeH-
LMS B TOHKUX NieHKax. Audpakums.
OndpakunoHHasa pelleTka.
Pa3pelatowas cnocobHoCTb
cnekTpanbHbiX npubopos. Aucnepcus.
Monspusauns. 3akoH Mantoca. 3aKoH
bptocTepa.

eomeTpuryeckasn u
BOJIHOBAsA OMNTMKa

CoCTaBJieHune
KOHCMNEKTOB

MpAMoONnHernHoe pacnpocTpaHeHne
CBeTa. 3aKOH OTPaXKeHns CBeTa. 3aKOHbI
npenomseHnsa ceeta. losHoe
BHYTPEHHee oTpakeHue. JINH3bI.
®opMyna TOHKOW NnNH3bI. MNocTpoeHmne
n306paxkeHns, [aBaeMoro JNH30M.
KorepeHTHOCTb. PacyeT
NHTEeP(hEPEHLMOHHON KapTUHbI OT OBYX
KOrepeHTHbIX NCTOYHMKOB.
VHTepdepeHLNs B TOHKUX MIeHKax.
Oundpakuns. JudpakumoHHasa pelieTka.
Pa3pewatoas cnocobHOCTb
cnekTpanbHbiX npubopos. Aucnepcus.
Monspusauns. 3akoH Mantoca. 3aKoH
bptocTepa.

eomeTpuryeckas u
BOJIHOBAs OMNTKKA

NoAroToBKa K
3K3aMeHy

MpaMonuHernHoe pacnpocTpaHeHne
CBeTa. 3aKOH OTPa)KeHns CBeTa. 3aKO0HbI
npenomseHnsa ceeta. losHoe
BHYTPEHHee oTpakeHue. JINH3bI.
®opmMyna TOHKOW NNH3bI. MNocTpoeHmne
n306paxkeHns, [aBaeMoro JNH30M.
KorepeHTHOCTb. PacyeT
NHTEeP(EPEeHLMOHHON KapTUHbI OT OBYX
KOTrepeHTHbIX NCTOYHMKOB.
NHTepdepeHLUNs B TOHKUX MIeHKax.
Oundpakuna. JudpakumoHHasa peLlueTka.
Pa3pewatoas cnocobHOCTb
cnekTpanbHbIX Npubopos. Aucnepcus.
Monspusauns. 3akoH Mantoca. 3aKoH
bprocTepa.
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OCHOBbI KBAaHTOBOM
rsnkn

NMOAroTOBKa K
nabo-paTopHbLIM
paboTam

OcBeweHHoCTb. Cuna cBeTa.
doTomeTpus. Tennosoe nlnyvyeHue.
ABCONOTHO YepHOe Teno. 3aKoH
Knpxroda. 3akoH CteaHa-bosnbLMaHa.
MupomeTp. PoTo3hheKT. PaboTa
BbiX0Za. Heprusa poToHa. YpaBHeHME
DNHLWTENHA AN5 BHELIHEro
oToahheKkTa 3aKOHbI BHELLHErO
doToapdekTa. CnekTp N3ny4eHus.
JInHenyaTbIn cnekTp. MonocaThin CAEKTP.
Teopus bopa ona atoma Bogopoaa.
MocTtosiHHasa Puabepra. BonHoBas
(pyHKUMA; ypaBHeHMe LLpeanHrepa;
cBobofHasA YacTuua; CTaluMoHapHoe
COCTOSAHWNE; KBaHTOBAHWE SHEPTrUnN 1
UMMYyJbCa; OLHOMEepHas NnoTeHumnanbHas
fMa; NoTeHUManbHbIN Bapbep;
TYHHENbHbIN 3P EKT; KO3 hUUneHT
OTpaXkeHus; KoshpuumneHT
NpPo3pavyHOCTN; FapMOHNYECKIUIA
KBaHTOBbIN OCLMANATOP
BogoponononobHbie aToOMBI;
NPOCTPaHCTBEHHOE pacnpeneneHne
MJIOTHOCTU BEPOATHOCTHU; r1aBHOE,
opbuTanbHOE, MarHMTHOE M CMUHOBOE
KBaHTOBbIE YMCJ1a; SHEpreTu4eckune
YPOBHW; MarHUTHbIA MOMEHT; MOMEHT
NUMMYbCa; CAWUH 3N1eKTPOHA; NPUHLUN
Maynu; pacnpefeneHune 31eKTPOHOB B
aTome.

OCHOBbI KBAHTOBOM
pur3nKK

NnoAroToBkKa K
npak-TN4eCKnM
3aHATUNAM

Tennosoe n3nyyeHune; abcoNOTHO YepHoe
Teno; Ko3huUNEHT TEMHOTbI; 3aKOH
Knpxroda; 3akoH CtedaHa-bonbLMaHa;
3aKOH CMeLleHns BuHa; opmyna
lMnaHka. POTOHbI; 3HepPrna PoToHa;
nMnyJsibC hOTOHA; Macca (hOTOHa;
BHELIHWI OTO3(PDEKT; 3aKOHbI
BHelLHero oTo3heKkTa; ypaBHeHNE
SMHWTEeNHa AN BHELHero
hoToathhekTa; KpacHasa rpaHuLa; paboTa
BbIXO4a; TOK HaCbILLEeHUs; 3anupatoLLee
Hanps)xeHue. OTOHbI; 3Heprua OToHa;
UMMNYJSbC (POTOHA; MHTEHCUBHOCTb CBETA;
KO3(D(PULMEHT OTPaXKeHUS; faBNeHne
cBeTa; ahhekT KoMMTOHA; yro
paccesaHus. NnaHeTapHaa Mogesib aToMa;
nocTysaThbl bopa; sHeprus anekTpoHa B
aTome; paamyc opbuTbl; CKOPOCTb
[OBUXXEHMNS 3N1eKTPOHa; 0606LeHHas
popmyna banbmepa; CNekTp aTtoma
BOAOPOAA. KopnyCKyspHO-BO/IHOBOM
ayanusm; hopmyna ne bponns; umnybc
4yacTuubl; AMHA BOJIHBI;
HeonpeaeneHHOCTb KOOPAMHATHI;
HeonpeaeneHHoCTb UMMYJbCa; BPeMS
YKU3HW; 3HEPrus; COOTHOLLEHNe
HeonpeaeneHHocTen enzeHbepra;
COOTHOLLEHNe HeonpeaeneHHOCTen ans
3Heprum n BpeMeHMu.

24




OCHOBbI KBAaHTOBOW
hrsnkn

COCTaBJ/ieHNe
KOHCNEKTOB

Tennosoe n3nyyeHume; abcontoTHO YepHoe
Teno; Ko3MULUNEHT TEMHOTbI; 3aKOH
Knpxroda; 3akoH CtegaHa-bonbuMaHa;
3aKOH CMeLLeHnsa BuHa; dopmyna
MnaHka. OOTOHbI; 3Heprus PoToHa;
nMnyJsibC hOTOHA; Macca hOTOHa;
BHELWHWI OTO3(PDEKT; 3aKOHbI
BHelLHero poTo3peKkTa; ypaBHeHNe
DWHLWTENHa 419 BHELHEro
oToathhekTa; KpacHasa rpaHmuUa; paboTa
BbIX0[l@; TOK HaCblLEeHMs; 3anmpaoLLlee
Hanps>xeHne. ®OTOHbI; 3Heprmus POTOoHa;
UMNYNbC POTOHA; UHTEHCUBHOCTbL CBETA;
KO3(D(PMLMEHT OTpakeHns; fasJieHne
cBeTa; ahhekT KoMnToHa; yron
pacceaHus. NnaHeTapHaa Mogesb aTOMa;
nocTynaTbl bopa; s3Heprua anekTpoHa B
aTtome; pagmyc opbuTbl; CKOPOCTb
LABVXEHNSA 3N1eKTPoHa; 0606LLeHHas
opmyna banbmepa; cnekTp aToMa
BOAOpoOAa. KopnycKyaspHO-BOSIHOBOW
ayanusMm; hopMyna ge bponns; nmnynsc
4acTuubl; AAWHA BOJIHBI;
HeonpeaeneHHOCTb KOOPAMHAThI;
HeonpeneneHHOCTb UMMYNbCa; BPEMSA
XXWU3HW; SHEPrus; COOTHOLLEeHne
HeonpeneneHHocTen Men3eHbepra;
COOTHOLLEHNe HeonpeaeeHHoOCTen a4
3SHEepPrun N BPeEMEHMW.

OCHOBbI KBAHTOBOW
hrsnkn

noAroToBKa K
3K3aMeHY

Tennosoe n3nyyeHume; abcontoTHO YepHoe
Teno; Ko3PULUNEHT TEMHOTbI; 3aKOH
Knpxroda; 3akoH CteaHa-bonbLuMaHa;
3aKOH CMeLLeHnsa BuHa; hopmyna
MnaHka. ®OTOHbI; SHeprus PoToHa;
nMnyJsibC hOTOHA; Macca hOTOHa;
BHELHUI hOTO3(PDEKT; 3aKOHbI
BHelLHero poTo3eKkTa; ypaBHeHNe
DWHLWTeNHa 419 BHELHEero
hoToathhekTa; KpacHasa rpaHmuUa; paboTa
BbIX0[l@; TOK HaCblLWEeHMs; 3anmpaolLlee
Hanps>xeHne. OOTOHbI; 3Heprma POTOoHa;
UMNYNbC POTOHA; UHTEHCUBHOCTbL CBETA;
KO3(D(PULMEHT OTpaKeHns; fassieHne
cBeTa; ahhekT KoMnToHa; yron
pacceaHus. NnaHeTapHaa Mo4esb aTOMa;
nocTynaTbl bopa; a3Heprua anekTpoHa B
aTome; pagmyc opbuTbl; CKOPOCTb
IBUXKEHMNSA 3N1eKTPOHa; 0600LeHHas
dopmyna banbmepa; cnekTp aToMa
BoJOpoaa. KopnycKysapHO-BOSIHOBOW
Ayannsm; oopmyna ae bponnd; umnybc
4acTuubl; AAMHA BOJIHBI;
HeonpeaeneHHOCTb KOOPAMHAThI;
HeornpeneneHHOCTb UMMYNbCa; BPeEMSA
XKWU3HW; SHEPrus; COOTHOLLEeHne
HeonpeaeneHHocTeln en3eHbepra;
COOTHOLLEHMe HeornpeaesieHHOCTeNn ans
3HEPrumM N BpeMeHMN.
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®dun3nKa aToOMHOro agpa
N 3JIeMeHTapHbIX
yacTuu,

noaAroToBKa K
NpPakK-TN4eCKnMm
3aHATUNAM

ATOMHOE A4p0; NPOTOHHO-HENTPOHHAA
MoLesb fA4pa; MacCoBOe YNCOo,
3apsA40BOe YNCNO0; fedeKkT Macchl;
3Heprus CBfA3u; paAnoaKTMBHbIA pacnag;
npaBuia CMeLeHNs; 3aKoH
paAnoaKTUBHOMO pacnaga. AaepHble
peakuun; LenHasa aaepHas peakums;
3Heprusa a4epHON peakLmmn; 3aKoH
COXPaHeHUs MacCoBOr0 YMCJIa; 3aKOH
COXpaHeHUs 3apaaa; 3aKOH CO-XpaHeHUs
NMMYJIbCa; 3aKOH COXPaHEHUs NOJIHON
PENSATUBUCTCKON SHEPT UN.

®dunsnKa aToOMHOro agpa
N 3NeMEHTapHbIX
YyacTuy,

CoCTaBJieHNne
KOHCMNEKTOoB

ATOMHOE 4p0; NMPOTOHHO-HENTPOHHas
MoAesb A4pa; MacCoBOe YKCIO,
3aps10BOe YNCN0; AedeKT Macchl;
3HEepPrusa CBs3U; PaAN0aKTUBHBIN pacnag;
npaBufia CMeLLEHNs; 3aKOH
PaANOAKTMBHOIO pacnaaa. dnepHble
peakuuu; LenHas siiepHas peakLus; 4
3HEprua SaepHoM peakLmmn; 3aKoH
COXPaHEHUst MaCCOBOr0 YMCa; 3aKOH
COXPaHeHUs 3apsfa; 3aKOH COXPaHEeHUS
MMMNYNbCa; 3aKOH COXPAHEHUS NMOJIHON
PENATUBUCTCKOW SHEPTUN; NENTOHBI,
aZlpOoHbI.

®dunsnKa aToOMHOro agpa
N 3N1eMeHTapHbIX
yacTuy,

MOAroTOBKa K
3K3aMeHy

ATOMHOE iAP0; MPOTOHHO-HENTPOHHas
MoZesb AApPa; MacCoOBOE YMCIIO,
3apA40BOe YNCIIO; AedeKT MacChl;
3Heprus CBs3u; PaaMoaKTUBHBINA pacnag;
npaBWia CMEeLEeHNs; 3aKOoH
PaAMOaKTMBHOrO pacrnaaa. daepHble 8
peakuuu; LenHas saaepHas peakums;
3Heprus SAepHON peakLun; 3aKoH
COXPaHEHMUst MacCOBOr0 YMC/1a; 3aKOH
COXPaHEHUs 3apsaa; 3aKOH CO-XPaHEHMS
MMMYJbCa; 3aKOH COXPaHEHWS MOJIHON
PENATUBUCTCKON SHEPrUu.

WToro 3a cemecTp: 60

UToro: 104

5. NMepevyeHb y4eOHOMU NnuTepaTypbl M y4uebHO-MeTOaMYECKOro obecneyeHus no
AucuunnuHe (Mmopynio)

No
n/n

Pecypc HTb
CamITY

bubnuorpacduyeckoe onucaHume (95C CamrTy,

I[PRbooks n 1.4.)

OcHoBHasa nnTepaTypa

C..- Pexxum poctyna:

FonoeaHoBa, T.H. C60pHMK 3aaa4 Mo hu3nke n npumepsl nx petieHuns : cb.:
B 2-x 4./ T. H. FTonoBaHoBa, A. M. LLTepeHbepr; CaMmap.roc.TEXH.yH-T,
1 | Obwas dusnka n husnka HeTerazoBbix NPon3BoAcTB.- Camapa, 2016.- 75

https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2534

DNEeKTPOHHbIN
pecypc
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MuTnuHa, J1.A. Kypc ¢m3nkun. OCHOBLI aTOMHOM, A4EPHON (PU3NKN N UNKK
TBepAaoro Tena : yyeb.nocobue / J1. A. MutanHa; Camap.roc. TEXH.yH-T,

DNIEKTPOHHbIN

2 | Obwas usmnka n pusmka HeTerasooro NPON3BOACTBA .- 2-€ U3[..-

Camapa, 2014.- 121 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||982

MuTnnHa, J1.A. MexaHuka. MosiekynsapHasa ousnka n TEpMOLNHAMUKA :

y4yeb. nocobue / J1. A. MutauHa, E. A. Kocapesa, M. P. BuHorpaaoga; 3 y

3 | Camap.roc.TexH.yH-T, Obuas dusmnka n usmnka HehTerasoBoro NIEKTPOHHEIN
npounsBoacTBa.- Camapa, 2009.- 98 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||530
MuTnnHa, J1.A. MexaHuka. MosiekynapHaa ousnka n TEpMOLNHAMUKA :
y4eb. nocobue / J1. A. MutauHa, E. A. Kocapesa, M. P. BuHorpagoga; 3 y

4 | Camap.roc.TexH.yH-T, Obuas pursmka n pusmka HeTerasoBoro NIEKTPOHHEIN
npounsBoacTea.- Camapa, 2011.- 55 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1294
DNeKTPoCTaTUKA. MOCTOAHHbLIN 3IEKTPUYECKUA TOK. DNIEKTPOMArHeTU3M :
y4eb. nocobue / Camap.roc.TexH.yH-T, Obwas pursnka n pusmka 5 y

5 | HedTerasosoro nponsBoLCTBa; cocT.: JI. A. MnTtnuHa, B. B. MonyaHos, E. A. JIEKTPOHHbIV
Kocapesa.- Camapa, 2017.- 210 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||2776

JononHuTensHas nutepaTypa
BenukaHoBa, 10.B. ®usnka. KpaTkuin Kypc ¢ BOnpocaMu 1 3afjlaHUaMn gns
camonposepky : y4ebHoe nocobue / 0. B. BenimkaHoBa, E. A. Kocapesa;

6 CamapcCKnii rocyfapCTBEHHbIN TeXHUYeCKMin yHmeepcuteT, Obwan dusmka, DNIeKTPOHHbIN
reoJsiorma n prsrka HepTerasosoro nponssoacTea.- Camapa, 2020.- 151 pecypc
C..- Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||4928
FonosaHoBa, T.H. C6OpHMK 3afa4 Nno r3nKe 1n NpuMepsbl nx pelleHuns : cb.:

7 |8 2-x yacTax / Camap.roc.TexH.yH-T; pen.: . E. bbikos, A. B. borayes.- DNEKTPOHHbIN
Camapa, 2016.- 84 c..- Pexxum gocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2533
3afaHus no gu3smnke 4Sg caMoCcToaTelbHON paboTbl CTYAEHTOB
(MHOMBMAYanbHble AOMalLHWE 3aAaHuns) : COOpHUK 3aaay /

8 Camap.roc.TexH.yH-T, Obuwas dusnka n dusnka HehTerasoBoro DNEKTPOHHBIN
Npon3BOACTBA; cocT.: E. A. Kocapesa, J1. A. MutnuHa.- Camapa, 2018.- 158 pecypc
C..- Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3470
MexaHuka : nabopatop. npakTukym / Camap.roc.TexH.yH-T, Obwas ¢pusunka

g9 [ (um3mka HehTerasoBoro Npom3BoacTBa; cocT. E. A. Kocapesa [u ap.].- DNEKTPOHHBIN
Camapa, 2014.- 94 c..- Pexxum gocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1613
MexaHuKa : nabopaTtop. npakTukym / Camap.roc.TexH.yH-T, Obwasa dusnka

10 | Y (husmka HeTerasosbIX NpoLeccos; cocT. JI. A. MutaunHa [u op.J.- DNIEKTPOHHbIN
Camapa, 2012.- 62 c..- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1614
MexaHuKa : MeToAMYeCKue yKasaHus no usmnke s caMoCTOATESIbHOM
paboTbl cTyaeHToB. KoHTponbHasa paboTa Nel / Camapckuia

11 rOCyOapCTBEHHbIN TEXHNYECKNI YHMBepCUTET, CaMapCcKun DNEKTPOHHBbIN

rOCY[apCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHBIV YHUBEPCUTET, PU3MNKa;
cocT.: KO. C. KopocTenes, A. B. MNawwuH.- Camapa, 2007.- 68 C..- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||5095

pecypc
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MexaHuKa 1 MonekynapHas dusnka : nabopaTopHbin NnpakTukym / H. C.
byxmaH [n gp.] ; pea.: H. C. byxmaH, A. B. MNawwnHnH; CaMap.roc. TeXH.yH-T.- DNEKTPOHHbIN
Camapa, 2018.- 180 c..- Pexxum gocTyna: pecypc

https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3439

12

MexaHuka. TepmogmHamuka : nab.npaktukym / T. H. FTonoBaHoBa [u ap.];
CaMmap.roc.TexH.yH-T, Obuas dusnka n dusnka HehTerasoBoro DNEKTPOHHBbIN
npounsBoacTBa.- Camapa, 2013.- c.- Pexxum gocTyna: pecypc

https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||880

13

MonekynspHasa u3nKa : MeTogM4yeckne ykasaHus no gusmke ons
camocTosATeNIbHOM paboThkl CTyaeHTOB. KOHTpobHasA paboTa Ne2 /
CaMapckuii rocyfapCTBEHHbIA TeXHUYECKMI YH1BepcuTeT, CaMapckuii DNIEKTPOHHbIN
rOCYyLapCTBEHHbIN apPXUTEKTYPHO-CTPOUTESbHBIA YHUBEPCUTET, PU3NKA; pecypc
coct.: H0. C. KopocTenes, A. B. MNawwH.- Camapa, 2007.- 44 c..- Pexum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||5097

14

Y.1: MexaHuka : nab.npakTukym / Camap.roc.TexH.yH-T, Obwwasa dusnka un
(pn3mka HeTerasoBoro NpPom3BoAcTBa; cocT. E. A. Kocapesa [u ap.].- DNIEKTPOHHbIN
Camapa, 2014.- 94 c..- Pexxum gocTyna: pecypc

https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1033

15

HocTtyn obyyatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyliecTBnseTcs nocpencTBOM NEKTPOHHON
NH(OpMaLMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposto.

6. NMepevyeHb MHPOPMALMOHHBLIX TEXHOJIOTMI, UCNOJIb3YEMbIX MPU OCYLLECTBJIEHUU
obpasoBaTenbHOro npouecca No gucuuniauHe (Moaynio), BKJlO4Yas nepeyeHb
nporpaMmMHoro obecnevyeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMOMb3YETCs MyAbTUMeLNHOe 0bopyAoBaHNe.
OpraHn3oBaHoO B3auMoaeicTere obyyatowerocs n npenofaBaTeNis C UCMOJIb30BAaHUEM 3/IEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnoco6
HauMeHoBaHue MpoussoauTesnb

n/n pacnpocTpaHeHus

1 | Adobe Reader Adobe Systerps CeoboaHo
(3apybexHblii) pacrnpocTpaHsemoe
The Document CBOGOAHO

2 | LibreOfce Foundation acn §CT AHSEMOe
(3apybexHbin) pacnpocTp

3 | Microsoft Ofce Microsoft JInueH3noHHoe

(3apybexHblii)

7. NepeyeHb pecypcoB MHPOPMALMOHHO-TESIEKOMMYHUKALLMOHHOU ceTU «VIHTepHeT»,
npodgeccmoHanbHbiX 6a3 AaHHbIX, UHOPMALUOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HauMeHoBaHue KpaTkoe onucaHue Pexum pocTtyna
Poccuinckme 6a3bl
1 | BUHUTY http://www2.viniti.ru/ flaHHbIX
OrpaHNYeHHOro
JocTyna

3apybexxHble Ha3bl

) Scopus - 6a3a gaHHbIX http://WWw.SCopus.com/ NaHHbIX
pedepaTos 1 LUTNPOBAHUSA OrPaHNYeHHOr o
JocTyna
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http://www2.viniti.ru/
http://www.scopus.com/

Poccuinckune 6asbl
dNeKTpoHHasa bubnmoTeka e S T JaHHbIX

3 W38aHuit CamrTY http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe Or PaHIYEHHOT0
focTyna

Poccuinckune 6asbl
INEeKTPOHHO-6ubImoTeYHas ) . NaHHbIX

4 cucteMa IPRbooks http://www.iprbookshop.ru/ OrpaHNYyeHHOro
focTyna

8. OnucaHMe MaTepuanbHO-TeXHMYECKOU Da3bl, HEOOXOA4MMOW ANA OCYLLEeCTBJIEHUSA
obpasoBaTesbHOro npouecca No AucuunaumHe (Mmoaynio)

JleKuMOHHbIe 3aHATUSA

Ayantopus Ona NeKUMOHHbIX, CEMUHAPCKUX WU MPaKTUYEeCKUX 3aHATUN, TeKylWwero KOHTPOJS K
NPOMEXYTOYHON aTTecTaunm (C MynbTuMeaunnHelM 060pyao0BaHUEM) YKOMMAEKTOBaHbI Mebenbto u
TEXHMYECKMMU CpeacTBaMy obyyeHuns, cnyxawmmm o npeacrasneHns y4ebHom nHpopmaumm 6onbLuon
ayanTopun.

MpakTuyeckue 3aHATUA

AyounTopus LNS NPaKTUYECKUX U CEMUHAPCKUX 3aHATUR, TEKYLLEro KOHTPOA Y MPOMEXYTOYHON
aTTecTauny, YyKOMMIeKTOBaHHble CreLmann3mpoBaHHON Mebenblo N TEXHNYeCKMMUN CpeaCcTBaMu
oby4eHus (NpoekTop, 3KpaH, KOMMbOTEP/HOYTOYK), C BLIXOLOM B CeTb VIHTEPHET 1 AOCTYMNOM B
3JIEKTPOHHYI0 MHDOPMaLMOoHHO-06pa3oBaTenbHyto cpeay Caml TY. Ayamntopusa obopyaoBaHa
cneunann3npoBaHHom Mebenbio: CTOSbI U CTYbS AN18 00y4aloLWwmxcs; CToN U CTyA ANs npenogasaTtens,
[OCKa.

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

JlabopaTopHble 3aHATUSA

308 (y4ebHbin Kopnyc). Y4ebHaa ayauTopusa ons nposefeHus nabopaTopHbIX 3aHATUN. TeXHUYeckne
cpencTBa obyveHuns, cnyxawme ons npeacrasneHuns yyebHom nHgpopmaumm 6onblion ayautopum, Habop
LEMOHCTpaUnoHHOro obopyaoBaHMA: 3KpaH, NPOEKTOP, MePeHOCHON HOYTOYK. KomnnekT nabopaTopHbIX
yCTaHoBOK, obecneyuBatowun nposegeHne nabopaTopHbIX 3aHATUA. [loMelleHMe OCHaLLeHo
cneumannsnpoBaHHoOn Mebenbio: 24 y4yeHUYecKnx CTona, 32 y4eHU4eckunx cTysa, CTosl, Kadenpa v cTyn
AN1A npenofaBaTens, [0CKa.

CamocTosATesNbHas pa60Ta
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MomelleHns 4N CaMoCTOATENbHON PaboThbl OCHALLEHbLI KOMMbIOTEPHON TEXHUKON C
BO3MOXXHOCTbIO MOAKMOYEHUS K CETU «/IHTEPHET» 1 AOCTYMNOM K 3/IEKTPOHHOW MHGOPMALMOHHO-
obpasoBaTencHom cpege CamlTY:

- KabnHeT ons TEKYLLEro KOHTPOS U MPOMEXXYTOYHOM aTTeCTalumn, KypCcoBOro MPOEKTUPOBaHMS,
rPYNNOBbIX N MHANBUAYANbHbIX KOHCYbTauun ayn. 212;

- KabnHeT ans camocTtoAaTensHon paboThl, ayautopus 304;

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

9. MeTopgunyeckue MaTepuaibl

MeTognyeckue pekoMeHgauunn rnpun pa60Te Ha JIEKUUU

[lo NeKunmn CTyaeHT O0JKEH NMPOCMOTPETh y4ebHO-MEeTOANYECKYI0 U Hay4YHYIO NUTepaTypy Nno TemMe
Nekunn ¢ TeM, YTobbl UMeTb NpeacTaBeHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen HavanoMm nekuum obyvawwmmcs coobllaeTcs TeMa NeKuumn, nNaaH, BONPoChl, noajexaliune
PacCMOTPEHNIO, OOBOAATCA OCHOBHblE NUTEPATYPHble NCTOYHUKK. Becb y4yebHbI MaTepuan, coobliaembli
npenofaBaTeneM, LO/DKEH HE MPOCTO NPOCAYLWMBATLCA. OH A0/KEH ObiTb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMpPOBaH Ha ByMare v 3akpenseH B MamsaTh. MNpnucTynas K CayLaHnio HOBOro y4ebHoro
MaTepuana, Nnosie3HO MbICJIEHHO YCTAaHOBUTb €ro CBA3b C paHee M3yYeHHbIM. Cnens 3a TEXHUKON YTeHus
NEKLMN (aKLEHT Ha CyLLEeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME PUTMa, May3a 1 T.M.), HeobxoamMMo BCeq 3a
npenofaBaTesieM YMeTb BblAEeNsATb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPeaensiTb X cofepXKaHue, npobnemsi,
npennofiaraTb UX BO3MOXHbIE PELUEHMNS, AOKa3aTeNbCTBa U BbIBOAbI. OCyLeCTBAAS TaKyl paboTy, MOXHO
3Ha4YnTeNbHO 0bnerynTb cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPOBaHUE 1 AajbHellee
n3yyeHne.

KoHcnekTupoBaHne nekuuyu nossonseT obpaboTaTh, CUCTEMATU3NPOBATHL W JyyYlle COXPaHUTb
NOJIyYeHHY0 MHADOPMaLNO C TeM, 4Tobbl B ByaylWweM MOXHO Obls10 BOCCTaHOBUTb B MaMsATU OCHOBHbIE,
coaep)xaTesbHble MOMeHTbI. TUNnYHas ownbka, coBepluaemMas 0byyatoLmnmMcs, 10CI0BHOE KOHCMEKTMPOBaHME
peyn npenofasaTens. Kak npasBumno, Npu 3annucu «CJ0BO B C/I0OBO» HE OCTAeTCA BPEMEHU Ha 06ayMbiBaHMe,
aHann3 n cuHTe3 uHdopmauun. OTbrpas Hy>KHYIO MH(OPMALIUIO, FTNaBHbIE MbICK, NPO6AEMbI, pelleHuns 1
BbIBOAbI, HEOOXOAMMO COKpaLLaTh TEKCT, CTPOUTb €ro TaknM 06pa3oM, YTobbl MOTOM MOXXHO ObISI0 IEFKO B HEM
pa3obpaTbcs. XenaTesibHO 0CTaBUTb B paboymx KOHCMEKTaxX Moss, Ha KOTOPbIX MOXXHO ByAeT aenatb MOMETKU
N3 PEeKOMeHAOBaHHOW NUTepaTypbl, LOMOJHAKLWMWE MaTepuan MPOCAYLWAHHONW JieKuumn, a Takxe
nogyepkmeatowme ocobyto BaXKHOCTb TEX UMM MHbLIX TEOPETUYECKNX MOJIOXKEHUA. C OKOHYaHUEM NeKLUK
paboTa Hafd KOHCMNEKTOM He MOXXEeT CHMTaTbCs 3aBepLleHHON. Hy>XHO ellle BOCCTaHOBUTb OTAE/bHbIE MecTa,
NMPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C TeM, YTOObl KOHCNEKT MOr ObIThb
MCMNOb30BaH B MpoLecce NOAroTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOBXOAUMBIN A1 CAMOCTOSATESIbHON PaboThl.

MeToau4eckme pekoMeHaaLmm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUU

MpakTuyeckne 3aHATUA NO ANCLMMINHE NMPOBOAATCS B LEnax BblpaboTKM NpakTUYECKUX YMEHWI Y
nprnobpeTeHnsa HaBbIKOB B peLleHnn NPothecCMoHas bHbIX 3a4ay.
PekomeHAayeTCsa cnenytollas cxema NoAroTOBKM K MPaKTUYECKOMY 3aHATUIO:
1. 03HaKOMMEeHMe C MAaHOM MPaKTUYECKOro 3aHATMSA, KOTOPbIM OTpaKaeT Codep)xaHue
npenioXeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa NeKunu;
3. YTeHMe peKOMEeHAO0BaHHOM NUTepaTypbl;
4. NoAroTOBKa OTBETOB Ha BOMPOCHI MiaaHa NPaKTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWIA, 3a4ay 1 ap.

lNopnroToBka o6yqarou.|,eroc;| K NMPaKTN4YeCKOMY 3aHATUIO NMPON3BOAUTCA MO BOMpPoCam, p33p360TaHHbIM
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ONS KaXKLOW TeMbl NMPakKTUYECKUX 3aHATUIA U (MAK) Nekuuin. B npouecce NoaroTOBKU K MpakTUYECKUM
3aHATUAM, Heobxooumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHWe peKOMeHL0BaHHOM
JInTepaTypbl.

PaboTa CTyAeHTOB BO BpeMs MPaKTUYeCKOro 3aHATMSA OCYLLEeCTBASETCS Ha OCHOBE 3aJaHuii, KOTopble
BblAalOTCA 06yqa+ou.u/|Mc;| B Ha4dasie Wnn BO BPEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE yyacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNOCOBHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWA
HaxoauTb Hanbonee 3PPEKTUBHbIE PELUEHNA MOCTaBJIEHHbLIX MpobaeM, ymMeTb HaxOAWTb MOJIE3HbIN
LOMOMHUTENbHLIA MaTepuan no TeMaTuke 3aHATUNR. Obyvatowmmca Heobxoammo obpallaTh BHUMaHMWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensiTb NPaKTUYECKYI0 3HAYNMMOCTb pacCMaTPMBAEMbIX BOMPOCOB. Ha
NPakKTUYeCKUX 3aHATUAX oby4alowmecs LOJHKHbI YMEeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM napamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie ©
MHAVBUAYaNbHbIE. B 3aBUCUMOCTY OT CIOXKHOCTY NpeasiaraeMbix 3alaHui, Lenen 3aHaTus, obLien noaroToBKM
obyyaLwmxca npenoaaBaTeNlb MOXET MOACKa3aTb 00y4aloLWMMCs anropuTM peLleHns nam nepsoe OenCTBUe,
nnn ykasaTb obLllee HanpaBieHne paccyxaeHwuir. MonyyeHHble pe3ynbTaTbl 06CYXAAOTCA C NMO3ULUA UX
a[EeKBATHOCTY AN 3PDEKTUBHOCTN B PaCCMOTPEHHON CUTYyaLIUN.

MeToauyeckne pekomeHaaumm npu paboTte Ha N1abopPaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHo/ paboTbl LENNTCA Ha ABE YCJAOBHbIE 4acTW: TEOPETUYECKY U
NpaKTUYeCKyIo.

HeobxoaAnMbIMW CTPYKTYPHBIMI 3N1EMEHTAMU 3aHATUA ABNAIOTCS NpoBeaeHne nabopaTopHon paboThl,
npoBepKa YCBOEHHOro MaTepuana, BKYaoLwas 06cyKieHne TeopeTn4eckmx 0CHOB BbIMOHAEMOW paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBMI0, NMPOBOANTCA TEXHUKO-TEOPETUYECKNIA MHCTPYKTaXK Mo
MCNonb30BaHMIO Heobxoaumoro obopynoBaHus. MpenofaBaTeslb KOPPEKTUPYET AeATeNbHOCTL obyyatollerocs
B npouecce BbiMoaHeHUs paboTbl (Npu HeobxoaumocTu). Mocne 3aBeplueHns nabopaTopHON paboThl
NOABOAATCS UTOMW, 06CY)KOATCA pe3ybTaThl LeATENbHOCTY.

Bo3MoOXHbI crenytowmne GopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHasA, rpynnoBas u
nHanBmAayanbHada. MNMpn GpoHTanbHOW HopMe BLINOMHAETCS OfHa M Ta e paboTa (Npy 3TOM BO3MOXHbI
pa3JinyHble BapuaHThbl 3aaaHuin). Mpu rpynnosoi dopme paboTa BbIMONHSAETCS Fpynmnon (KkomaHaon). Mpu
NHOVBUAYANbHON (hopMe 06yYatoLLMMNCS BLIMOMHATCA UHANBUAYAbHbIE PaboThI.

Mo kakxgon nabopatopHon paboTe MMEKTCS MeTOAMYECKME YKa3aHWd MO WX BbIMOJHEHUIO,
BKJIlOYalOLIME HEOOXOAMMBIN TeopeTUYeCKUn 1 NpakTUYeCKUn MaTepuan, Ccofepxaliue 3/IeMEHThl U
nocnefoBaTesbHY0 UHCTPYKLMIO MO NpoBefeHunto BbIbpaHHON paboThbl, MHAMBUAYa IbHbIE BapUaHTbl 3alaHun,
TpeboBaHMs 1 HOopMy OTHETHOCTU MO faHHOW paboTe.

MeTognyeckue pekomMeHaauunn rno BblMOJIHEHUIO CaMOCTOSATE/IbHON pa60TbI

OpraHusaumnsa camocToAaTenbHOW paboThl 06y4aLWMXCA OPUEHTUPYETCH Ha aKTUBHbIE METOLb
OBMafeHNsA 3HaHWAMMW, pa3BUTME TBOpPYeCKMX crnocobHocTel, mepexoL OT MOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00y4YeHWI0 C y4eTOM NoTpebHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ y4yebHukamu, y4ebHbiMM Nocobusmm, Hay4Hon, CNPaBOYHOM ANTepaTypon,
MaTepvanaMmmn Nepuoanyeckux n3gaHnn n MHTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOAOM MOSTYHEHNS
LOMONHUTESIbHbIX 3HaHWIN, NO3BOASET 3HAYNTENIbHO aKTMBMU3MPOBATb NPOLECC OBAALEHUS UHOopMaLnen,
cnocobcTByeT 6onee rnybokoMy yCBOEHMIO M3y4aeMOoro MaTepuana. Bce HoBble MOHATUSA MO M3yYaeMon Teme
HeobX0AMMO Bbly4UTb HaU3YCTb 1 BHECTW B r0CCapuin, KOTOPLIV LienecoobpasHo BeCTU C CaMOro Ha4vana
N3y4yeHnsa Kypca.

CamocTosTenbHas paboTa peanusyercs:

® HernocpeACcTBEHHO B NMpoLecce ayaUTOPHbIX 3aHATUN;

® Ha NeKumsx, NPaKTUYeCKUX 3aHATUSAX;

® B KOHTaKTe C nNpenofaBaTefieM BHE PaMOK pacrnucaHums;

® Ha KOHCYJNibTaumax no y4yebHbIM BonpocaM, B X04€e TBOPYECKMUX KOHTAKTOB, MpU NUKBMAALAN
3a[0/DKEHHOCTEN, NPV BbINOJIHEHUN UHAUBUAYAbHBIX 3a4aHUNA U T.4.;

e B bubnmoTeke, foma, Ha KadenLpe nNpu BoiNOAHEHNUM 0ByYaloWwMMCa y4ebHbIX N NPAaKTUYECKUX
3ajau.

9 eKTUBHbLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloLwmMcs camocTosaTensHON paboThl ABAgeTCS
3NeKTPOHHaa MHdopMaLunoHHo-obpa3oBaTenbHasa cpefila yHUBepcuTeTa, KoTopas obecneymsaet JOCTyn K
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y4yebHbIM nnaHam, paboymm nporpamMmam OUCUUNANH (MoAoynen), NpakTUK, K N34aHMUAM 31EKTPOHHbIX
6MbNNOTEYHbIX CUCTEM,

10. ®oHA OLLEHOYHbIX CPEeACTB NO AUCLUNJIMHE (MOoAaYyNIo)

QoHJ OLLEHOYHbIX CPeACTB NpeacTassieH B npunoxeHnn Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

561.0.02.03 «®un3mnka»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.02.03 «®usuka»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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18.03.01 Xummn4yeckass TexHO0rns

TexHoNorns XMMn4eCckKnx npon3BoacTB

Bbakanasp

OyHas

2026

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

Kahegpa "XuMnsa n xmmMmmnyeckas TexXHos0rmns
(HO-XT)

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

Pe3ynbTaThl 00y4eHus

HaumeHoBaHue
KaTeronwm Kopg un Kop 1 HauMeHOBaHue (3HaTb, yMeTb, BRageThb,
(r nnr:,l) HaMMeHoBaHue MHAMKATOPa AO0CTUXKEHMS COOTHEeCeHHbIe C
Py . KOMNeTeHLU U KOMMNEeTeHUuu MHOMKATOpPaMM
KOMMNeTeHU
BOCTUXKEHNA KOMNETEHLUH)
ObenpodeccmoHanbHbie KOMAETEHLUN
ONK-2 CrnocobeH
NCNoJsib30BaTh
OMK-2.1 Ucnonb3yeT
MaTeMaTunyeckue, Bnapetb MaTeMaTU4YECKUMMU,
MaTeMaTunyeckue,
(pusmyeckne, (pusnyecknmu, Pu3snko-
msnyeckne, pusnko-
hm3mko- XUMUNYECKUMU, XUMNYECKUMM
MpogeccnoHasbHa XUMUYECKne, Xummyeckmne
A MeTOL0/10r U XUMUHECKIE, MeTobl AJ18 pelleHns 3ajad METORAMW LANA peLleHUA
XuMmyeckune P y 3a4a4 NpoecCcMoHaNbHOM
npogeccnoHasrbHON .
MeTobl 4N14 .| BeaTenbHOCTN B XUMUNYECKON
0esTeNbHOCTU B XUMMNYECKON
pelleHns 3agad TEXHOJIOM K
. | TexHos0rnm
npogeccrnoHasbHON
LeaTesIbHOCTHY

3HaTb MaTeMaTnyeckue,
dun3nyeckne, Hpr3nko-
XUMMYeCcKne, Xummyeckme
MeTOoAbl 415 pelleHns 3a4a4
npoeccnoHa bHOM
LeATeNbHOCTM B XUMNYECKON
TEXHOJIOr K

YMeTb 1CrnonbL30BaTh
MaTeMaTu4yeckue,
(pusunyeckne, pusnko-
XUMUYeCcKme, Xummnyeckme
MeToAbl 4S8 peleHns 3a4ad
npoeccMoHanbHowm
LEeATeNbHOCTU B XMMUYECKOW
TEeXHOJIOrnK

OrlK-2.3 OnucbiBaeT
NCMNOJIb3yeMble B XUMUYECKON
TexXHOoJIorum maTemMaTuyeckme,
hnsnyeckne, pusnko-
XUMUYeckne, xmummyeckme
MeTOAbl peLleHuns
TEXHOJIOrM4yecknx 3agau

Bnapetb ncnosibzyeMbiMu B
XUMUYECKON TEXHONOM NN
MaTeMaTU4ecKmumu,
pursnyecknmm, pu3snko-
XUMUYECKUMN, XUMUYECKUMU
MeToLaMu peLleHns
TEXHOJIOrNYecKnx 3agad

3HaTb UCMOJIb3yeMble B
XVIMNYECKON TEXHOJIOM M
MaTeMaTu4yeckue,
(pusunyeckune, pusnko-
XUMUYeCKne, Xummnyeckme
MeTOo[bl peLleHns
TEXHOJIOrM4yecknx 3agad

YMeTb NpuMeHATb
NCMONb3yeMble B XUMUYECKOM
TexXHOJIorMn MaTeMaTn4ecKue,
(pusnyeckne, pusnko-
XUMUYECKMe, XMMnyeckune
MeTOo[bl peLleHns
TeXHONorM4yeckunx 3aga-
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Manuu,a COOTBETCTBUA OLEHOYHbIX CPencTB 3aNJIaHUPOBAHHbLIM pe3yJibTaTaM

obyuyeHus

Kop uHaukaTopa Texywwi | Mpomesxy
DOCTUXXEHUSA Pe3synbTaTtbl 00yueHus OueHouHble KOHTPOAL | TOUHAA
KoMNeTeHLMHN cpepncTBa ycneBaeM | aTrectay

ocTH ns
MexaHuka
OMK-2.1 Ncnonb3yeT
MaTemMaTnyeckue,
humsmnyeckne, pusnko-
XMMUYecKme, nepeyeHs
XMMIHECKNE METOABI | 3yaTp MaTeMaTU4eCKMe, (PU3NYECKME, DU3NKO- | KOHTPOMBHBIX Na Het
ANA PEWEHNA 333 | yyimuyeckine, XUMUYECKE METOAbI ANs BOMPOCOB
nMpOeccroHanbHoN peLLeHns 3aaa4 NPodeccroHanbHON
AEATENBHOCTA B LesTeNbHOCTU B XUMUYECKOR TEXHOMOr N
XUMUNYECKOW
TexHoorumn
MepeyeHb BONPOCOB K HeT Ia
3K3aMeHy
BnapeTb MaTeMaTU4YECKUMU, PUUYECKIMY,
DU3NKO-XUMUYECKMU, XUMUYECKMY
MeToLaMun A5 pelleHns 3aaay 3aja4v no pasgeny JIE] Ja
npodeccnoHanbHoOM NeaTeNbHOCTU B
XUMUYECKON TEXHOIOr UM
YMeTb 1CM0/1b30BaTh MaTeEMaTUYECKNE,
husmnyeckne, U3NKo-XUMUYECKMe, XMMUYecKne
MeTOoAbl 411 peLleHns 3a4au 3afia4v no pasgeny JIE] Ja
NpoecCUoHabHON AeaTebHOCTU B
XUMUYECKON TEXHOIOrUN
OMK-2.3 OnucebiBaeT
UCnosib3yemble B
XUMUNYECKON
Textonorun YMeTb NpUMEHATH NCMOJb3yEMbIE B
m;em'\::zr::c&”mi'mo_ XUMUYECKOW TEXHOIOMMU MaTeMaTUYecKme, 33240 o pasgpeny fa Ia
XUMIYECK e, hr3nyeckne, GU3NKO-XMMUYECKUE, XUMUNYECKME
METOAbl PeLleHNs TEXHOMOMMYeCcKMxX 3aay
XUMUYECKMe MeToabl
peLleHus
TEXHOOrNYeCcKmnx
3a4au
BnapeTb 1CMO/b3yeMbiMU B XUMUYECKON
TEXHOJIOr N MaTEMATUYECKUMU, (IU3NYECKIMMU, 39.84W 110 PASLEAy Ia Ia
DU3NKO-XUMUYECKMU, XUMUYECKMY
MEeTOAaMMN PELIEHUS TEXHONIOMMYECKNX 3aAau
5 MepeyeHb BOMPOCOB K Het Ia
3HaTb UCMOJIb3yEMble B XUMUYECKOW 3K3aMeHy
TEXHOJIOr M MaTeMaTuyeckue, Grsnyeckue,
PU3NKO-XMUYECKME, XUMNYECKNE METObI nepevyeHb
PELLEHNS TEXHOOMMYECKNX 3343y KOHTPOJIbHbIX Ha Het
BOMPOCOB

MonekynspHas ¢usuka. TepmoguHaMHUKa
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OMK-2.1 cronb3yeTt

MaTeMaTu4yeckue,
pusmyeckne, pusmko-
XUMUYecKme, nepeveHs
XAMUYECKNE METOAL! | 3yaTe MaTeMaTUYeCKMe, (hU3nieckue, BU3NKO- | KoHTpobHBIX [a HeT
ANA peleHna sanay XUMUYECKMe, XUMnyeckune MeToabl Ans BOMPOCOB
npoeccnoHanbHou pelleHuns 3aaay4 NpotheccoHanbHoi
AeATE/IbHOCTL B NEeATENbHOCTY B XMMUYECKOW TEXHOMOM N
XUMUYECKON
TexHonorumn
MepeyeHb BONPOCOB K HeT Ia
3K3aMeHy
YMeTb 1CMo/b30BaTh MaTeMaTuyeckme,
husnyeckne, U3NKO-XUMUYECKME, XUMNYEeCKue
MeTOoAbl AN1A peLlleHns 3aaay 3aja4v no pasgeny Ha Ja
npodeccnoHansHoOM OeaTeNbHOCTU B
XUMUYECKON TEXHOMOM UM
BnaneTb MaTeMaTUYeCcKUMU, PU3NYECKUMN,
DU3UKO-XUMNYECKUMU, XUMUHECKNMU
MeToLaMun ON5 pelleHns 3aaay 3aja4v no paszeny Oa Ha
npodeccnoHansHoOM AeaTeNbHOCTU B
XUMUYECKON TEXHOMOM N
OMNK-2.3 OnucebiBaeT
NCMosb3yemble B
XUMUYECKOM
;iﬁzzgirmmqvécxme, YMeTb MpUMEHATL NCnoNbyemsle B
(DusMeCKIe, h3NKO- XUMWNYECKON TEXHOOM MU MaTeMaTUYeckue, Samaun no pasgeny na fla
XAMUSECKHE, ursnyeckre, PU3NKO-XMMUYECKNE, XUMUYECKNe
MeTO/bl PeLLEHNA TEXHONOMMYECKMX 3aaaY
XUMUYECKMe MeTobl
peLueHus
TEXHOIOrNYECKUX
3agad
BnageTb NCMO/b3yeMbIMI B XUMUYECKO
TEXHONIOrMN MaTeMaTUHeCKNMU, (U3NYecKMu,
3aja4v no pasgeny Oa [a
HU3NKO-XUMUNYECKUMU, XUMUYECKMU
MeTOoAaM peLleHns TEXHOMOrMYecKuxX 3aad
MepeyeHb BONPOCOB K
3HaTb UCMONb3yeMble B XNMUYECKON SKk3aMeHy Het Aa
TEXHOMOrMN MaTeMaTu4eckne, husndeckue,
(PU3NKO-XUMNYECKME, XUMNYECKNE METObI nepevyeHb
PELLEHNS TEXHOOMMYECKNX 333y KOHTPOJIbHbIX Ha Het
BOMPOCOB
DNEeKTPMYECTBO U MarHeTUsMm
OMK-2.1 cnonb3yeTt
MaTeMaTuyeckue,
punsnveckune, pusmko-
XUMUYecKme, nepesieHs
XAMNHECKNE METOALL | 3yaTe MaTeMaTUYeCKMe, (U3NYECKME, DU3NKO- | KOHTPOMBHBIX Na HeT
ANA Pelenna 3alad | ypmpyeckune, XUMUYECKIE MeTOAbI A5 BOMPOCOB
npogeccroHanbHoi peLLeHns 3aaa4 NpodeccroHanbHoN
AeATENbHOCTU B NEeATENbHOCTY B XMMUYECKOW TEXHONOM UM
XUMUYECKOW
TexHonornmn
MepeyeHb BONPOCOB K Het na
3K3aMeHy
BnapeTb MaTeMaTU4ECKUMU, (PU3NYECKUMMU,
HU3NKO-XUMNYECKUMU, XUMUYECKIMU
MeToAaMu A5 pelleHns 3aaad 3a4a4v no pasaeny Ja Ja

I'IpOCDECCVIOHaJ'IbHOVI LEeATENIbHOCTAN B
XUMUYECKOWN TEXHONOTUN
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YMeTb 1CN0JIb30BaTh MaTeMaTU4eckue,
pursnyeckre, PU3NKO-XMMUYECKNE, XUMUNYECKNe

MeTOoAbl A5 peLleHns 3aaad 3afa4m no pasgeny Ha la
npodeccnoHanbHoOM OeATENbHOCTU B
XUMMNYECKOWN TEXHO0r
OMK-2.3 OnucbiBaeT
NCNoJib3yeMble B
XNMUNYECKON
TexHonorvn BnapeTtb MCNONb3yeMbIMW B XUMUYECKON
MaTeMaTuyeckue,
hU3NECKMe, BUBNKO- TEXHO0rM MaTemMaTUyecKnMu, Pusnyecknmm, 3a5a4i no pasgeny la la
KUMIdecKe, PU3NKO-XUMUYECKUMU, XUMUYECKIMM
MeTo4aMM pelleHns TEXHONOMMYEeCKMX 3aay
XUMUYECKNE METOAbI
peleHuns
TEXHONIOrNYeCKMX
3agad
YMeTb NpUMEHSTb NCNOJIb3yeMble B
XUMNYECKON TEXHOOrMN MaTeMaTUYECKME,
dursnyeckne, GU3NKO-XuMmYyeckme, XuMmnyeckmne 3apatn no paspeny fla fla
MeTObl peLleHns TEXHOOrNYeCKMX 3a4a4
. lNepeyeHb BONPOCOB K HeT Ia
3HaTb MCMOJIb3yeMbIE B XUMUYECKON 3K3aMeHy
TEXHOJIOrMY MaTeMaTnyeckme, prsmnyeckue,
PU3NKO-XMMMYeckKme, XuMmmnyeckne MeTosbl nepeveHb
peLleHnsa TEXHONIOrMYecKnx 3agay KOHTPOJIbHbIX na Het
BOMPOCOB
FeoMeTpuyeckas u BOJIHOBas ONTUKA
OMK-2.1 Ncnonb3yeTt
MaTeMaTuyeckue,
ursmnyeckne, pusmko-
XUMmn4yeckue, nepeveHb
XMMIHECKNE METOABI | 3yaTp MaTeMaTUYeCKMe, (PU3NYECKIE, DU3NKO- | KOHTPOMBHBIX Na HeT
ANA pelleHna sana XUMUYECcKUMe, XuMmnyeckune MeToabl Ans BOMPOCOB
npoceccroranbHoi peLLeHns 3aaa4 NPodeccroHanbHON
AEATENBHOCTA B LesTeNbHOCTU B XUMUYECKOR TEXHOMOr N
XUMUYECKON
TEXHOOr NN
[epeyeHb BONPOCOB K HeT Ia
3K3aMeHy
Bnapetb MaTeMaTnyieCcKnMm, hnU3nN4eCKUMM,
PU3NKO-XUMNYECKUMU, XUMUYECKMM
MeTo4aMun AN5 pelleHns 3agay 3aja4v no pasgeny Oa Ja
npodeccnoHansHoOM NeaTeNbHOCTU B
XUMNYECKOWN TEXHO0r MK
YMeTb 1NCnonb30BaTh MaTeMaTUYECKME,
pur3nyeckre, HU3NKO-XMMUYECKNE, XUMUNYECKNe
MeTOoAbl AN1F peLleHns 3a4au 3afia4v no pasgeny Ha Ja
NpotheccnoHa bHON LesATeNbHOCTH B
XUMUNYECKON TEXHO0r K
OMNK-2.3 OnucebiBaeT
NCMNoJib3yeMmsble B
XUMUYECKON
TexHosorvn YMeTb NpUMEHSTb NCMOJIb3yEMbIE B
Eﬂ;ﬁﬂ:g?::’cgﬂi’mo_ XUMMNYECKON TEXHOOrMN MaTeMaTU4YeCKue, 330241 10 pasgeny la la
KUMdecKe, husnyeckme, PU3NKO-XUMNYECKME, XUMUYECKUNE
MeTO[bl PELLEHNS TEXHONIOTNYECKIMX 3a4aY
XMMUYyeckmne MeTobl
peleHuns
TEXHONIOrNYEeCKMNX
3adad
BnapeTtb 1CNOb3yeMbIMU B XVMUYECKON
TEXHOJIOrMY MaTeMaTU4eCcKmMm, usnyeckmmu, 3324 N0 pazaeny lla fa

CpVIBI/IKO-XVIMVI‘-IeCKVIMI/I, XUMNYECKNMN
MEeTOOaMIN peLleHna TEXHONOrn4eCcKnx 3aga4d
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MepeyeHb BOMPOCOB K

3HaThb CNONb3yeMble B XUMUYECKON 5K3aMeHy Het Aa
TEXHOOrMn MaTeMaTuyeckune, husnyeckue,
PU3NKO-XMMYeckKme, XuMmmnyeckmne MeTobl nepeveHb
peLleHNs TEXHOIOrMYecKMx 3a4a4 KOHTPOJIbHbIX Ja Het
BOMPOCOB
OCHOBbI KBAaHTOBOW (hU3UKHK
OMK-2.1 Ncnonb3yeTt
MaTemaTnyeckue,
pusmnyeckne, pusmko-
XUMuyeckue, nepevets
XAMUHECKNE METOAB! | 3yaTe MaTeMaTU4YeCKMe, (hU3NdecKue, BU3NKO- | koHTponbHbIX [a HeT
ANA PEWEHNA 3aAaY | yyimuyeckine, XUMUYECKE METOAbI ANS BOMPOCOB
npoceccroHanbHom peLLeHns 3aaa4 NPodeccroHanbHON
AeATE/IbHOCTL B NEeATENbHOCTY B XMMUYECKOW TEXHOMOM N
XNMNYECKOM
TexXHO0rnmn
MepeyeHb BOMPOCOB K HeT Ia
3K3aMeHy
BnapeTb MaTeMaTU4ECKUMU, (U3UYECKIMM,
DU3NKO-XUMUYECKUMU, XUMUYECKMU
MeToAaMun AN pelleHns 3apay 3aja4v no pasgeny Oa Ha
npodeccnoHansHoOM OeAaTENbHOCTY B
XUMUYECKON TEXHOA0r UK
YMeTb 1CMo/b30BaTh MaTeMaTuyeckue,
hundeckmne, MrU3NKo-XMMUYECcKIe, XMmnieckne
MeTOoAbl 4N1A peLleHns 3a4ay 3aja4v no pasgeny Ha Ja
npodeccnoHansHoOM OeAaTEeNbHOCTU B
XVMUYECKON TEXHOA0r UK
OMNK-2.3 OnuceiBaeT
Ncnosb3yemeble B
XUMUYECKON
L?Z?agirmmqtcxme, BnapeTb VCMO/b3YyeMbIMI B XUMUYECKOI
(Duanieckme, duauko- | TEXHONIOTMM MATEMATHYeCKUMY, husnyeckumum, Samaum no pasgeny na fla
XMdecKIe, (DU3NKO-XUMUYECKUMU, XUMUYECKIMU
MeTOAaMU peLleHns TEXHONOrMYeckmnx 3aady
XUMUYECKNE METObI
peLeHns
TeXHOMOrNYecKux
3apay
YMeTb NPUMEHSATH UCMOJIb3yeMble B
XMMUYECKON TEXHOOrMN MaTeMaTn4eckue,
3a4a4v no pasgeny Da Ha
dursnyeckre, GU3NKO-XMMUYECKNE, XUMUNYECKNe
MeTOAbl peLleHNs TeXHONOrNYecKnxX 3anau
MepeyeHb BOMPOCOB K
3HaThb CNONb3yeMble B XUMUYECKON SKk3aMeHy Het Aa
TEXHOOrMM MaTeMaTuyeckune, usnyeckue,
(PU3NKO-XMUYECKIME, XUMUYECKNE METObI nepeveHb
PELLeHNs TEXHONOMMYECKNX 3343y KOHTPOJIbHbIX Ha Het
BOMPOCOB
®U3MKa aTOMHOIO AAPa U d/IeMEHTaPHbIX YacTuL,
OMNK-2.1 cronb3yeT
MaTemaTuyeckue,
pun3nveckune, Gusrko-
XUMUYecKune, nepesieHb
XAMIECKNE METOAL | 3yaTe MaTeMaTUYeCKMe, (U3NYECKIE, DU3NKO- | KOHTPOMBHBIX Na HeT
ANA PELIeHNA 3allaY | ypimpyeckune, XUMUYECKe MeToAbl ANs BOMPOCOB
npogeccroHanbHoi peLLeHns 3aaa4 NpodeccroHanbHoON
AeATENbHOCTU B NEeATENbHOCTY B XMMUYECKOW TEXHONOM N
XUMUYECKON
TexHonorum
MepeyeHb BOMPOCOB K Het Ia

3K3aMeHy
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YMeTb 1CN0JIb30BaTh MaTeMaTU4eckue,
pursnyeckre, PU3NKO-XMMUYECKNE, XUMUNYECKNe

MeTobl ANS pelleHns 3ahad 3ajayn no pasgeny Oa Ha
npodeccnoHanbHoOM OeATENbHOCTU B
XVMUYECKOM TEXHOMOr N
BnapeTb MaTeMaTU4ECKUMU, (PU3NYECKUMU,
PU3NKO-XUMUYECKUMU, XUMUYECKMU
MeToLaMun 414 pelleHuns 3aaay 3ajayn no pasgeny Oa Ha
npodeccnoHanbHoOM OEATENLHOCTY B
XVMUYECKOM TEXHOMOr N
OMNK-2.3 OnucbiBaeT
NCNoJib3yeMmsble B
XMMUNYECKON
TEeXHONornm
MaTeMaTiyeckie, YMeTb I'IpI/IIvVIeHFITb NCNoJib3yeMmble B
(DUBNYECKIE, (U3MKO- XUMUNYECKON TEXHONOM NN MaTeMaTUYeCKNe, 33344 10 pasaeny la Ia
pur3nyeckre, HU3NKO-XMMUYECKNE, XMUNYECKNe
XUMUHECKIE, MeTObl peLleHns TEXHOIOrNYeCKMX 3a4a4
XUMUNYECKmne MeTobl
pelweHuns
TEXHONOrNYEeCKnX
3aay
BnapeTtb NCNONb3yeMbIMW B XMMUYECKON
TEXHONOM NN MaTeMaTUYeCKUMU, PU3NYEeCKUMN,
3afa4n no pasgeny Oa Oa
PU3NKO-XUMUYECKUMU, XUMUYECKMM
MeTo4aMU pelleHns TEXHONOrMYeCcKnX 3aay
. lNepeyeHb BONPOCOB K HeT Ia
3HaTb UCNONb3yeMble B XMMUYECKON 3K3aMeHy
TEXHOJIOrMM MaTeMaTnyeckme, prsmnyeckue,
PU3MKO-XMUYeckune, XuMnyeckmne MeTonbl nepeveHb
peLleHnsa TEXHONIOrMYecKnx 3agay KOHTPOJIbHbIX na Het
BOMpPOCOB
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TunoBble KOHTPONbHLIE 3aAaHUsA UNU UHbIE MaTepuansbl
ONnsl OLEeHKU 3HaHUM, YMEHUMN, HaBbIKOB U(MNK) ONbiTa AEATENBLHOCTU, XapaKTepu3yoLime npouecc
copMupoBaHUA KOMNETEHLUN
B Xo4e 0CBOeHUSA o6pa3oBaTernibHOM NporpaMmmbl
no HanpaBneHuto noarotoBku 18.03.01 «XumMuUyeckas TeXHONMOrMA» No aucumunnuHe «Pusmnkar»

KoHTponvpyemasi koMneTeHuus:
OlK-2 CnocobeH ncrnonb3oBaTb MateMaTudeckme, gpuandeckme, Quanko-XMMmieckne, XMMmyeckne MeTosbl
ANA pelleHns 3agad npodeccMoHanbHoM AeaTenbHOCTY.

Bpewmsi
Ne P YpoeeHsb Ne
Omeem Tun 8bINOoJIHeHU
3adaHu CodepixaHue 3adaHus CJ/10)KHOCM Tem
Ha 3adaHue 3adaHus 51 3a0aHusl,
A MUH u (6anun) bl

OrlK-2 CnocobeH 1cnonb3oBaTh MatemaTudeckme, uandeckme, ouanko-xmummnyeckme, Xummdeckme Metoapl Ans
pelleHuns 3agay NpodeccuoHanbHON AeATeNbHOCTU.

MpouuTtante TeKCT
Bonpoca U Bbibepute
npaBuIibHbINA OTBET.

B noHsTWE cuctemsl
oTcyeTa BXoauT
a) Teno oTcyeTa n

CBsI3aHHasA C HUM 3akpbITbIf C
BblIGOpOM
1. cucTema koopauHat B) p 1 1 1
0) cuctema koopguHaT 1 OAHOro
npuGop Ans namepeHus oTBeTa
BpeMeHM

B) TENo oTcYyeTa,
CBsI3aHHasA C HUM
cucTema koopauHaT u
npubop Ansa n3mepeHns

BPEMEHMU
r) cuctema KoopamHat
MpouuTanTe TeKCT

Bonpoca u Bbibepute
npaBUIibHbIA OTBET.

MyTb, NponAeHHBIN Npy

paBHOYCKOPEHHOM
OBWXKEHUW, BbluMCnsSieTcs 3aKpbITbIii C
no copmyne
5 opmy. ) a) BLIGOPOM 1 1 1
a 0ofOHOro
a) s=vt+ > oTBeTa
2
at
6) s=yt——
2
B) s=Avt
r s=v At
MpouuTtanTe TekcT
Bonpoca u Bbibepute
npaBuUibHbLIN OTBET.
BekTop MrHoBeHHOM
CKOpOCTH 3aKpbIThIVi C
3. a) HanpasreH no a) BbIOOPOM 1 1 1
KacaTenbHOM K ofHoro
TpaeKkTopun oTBeTa

©) HanpaBneH no
HOPMarnu K TpaeKkTopum
B) paBeH Hynto

r) MoxeT ObITb

HanpaeJ1ieH Kak yrogHo




Ne
3adaHu
A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNoJIHeHU
51 3a0aHusl,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

MpounTanTe TeKCT
Bomnpoca u Bbibepute
npaBuIbHbIN OTBET.

Yrnosasi CKOPOCTb
CBA3aHa C nepnoaom
COOTHOLLEeHneM

a) w:zl

6) o=

21

B) w=27xT
1

No==—
-

a)

3aKpbIThbIvi C
BbliGOpOM
ofHoro
oTBeTa

MpounTanTe TeKCT
Bonpoca u Bbibepute
npaBUIibHbIA OTBET.

TaHreHumanbHoe
YCKOpeHune paBHO
BapuaHTtbl oTBETA:

a) wR?

6_
)R

B) wR
r &R

3aKpbIThbIVi C
BblIGOpOM
ofHoro
oTBeTa

MpounTtanTte TEKCT
Bomnpoca u Bbibepute
npaBuUiibHbIN OTBET.

Touyka ABMXKeETCS C
NOCTOSIHHOW CKOPOCThH0
Nno Kpyrosomn TpaekTopuu
paguyca 3 m. Bpems
nonHoro obopoTa paBHO
6,28 c. KakoBa nuHenHasa
CKOpPOCTb TOYKU?

a) 3 m/c

6) 2 m/c

B) 0,5 m/c

r)1 m/c

a)

3aKpbIThIVi C
BblIGOpOM
ofHoro
oTBETA

MpounTanTe TeKCT
Bonpoca u Bbibepute
npaBuUibHbLIN OTBET.

Mmnynbc Tena paseH 8
Kr-M/C, a KnHeTnyeckasi
aHeprna — 16 k. Yemy
paBHa cKopocTb Tena?
BapwuaHTbl oTBETA:

a) 2 m/c

6) 8 m/c

B) 1 m/c

r)4 m/c

3aKpbIThIvi C
BblIGOpOM
ofHoro
oTBeTa

MpounTtanTe TeKcT
Bomnpoca u Bbibepute
npaBuUibHbIA OTBET.

3akpbITbIfi 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

MaxoBuK, MOMEHT
MHEpPLIMM KOTOPOro paBeH
40 kr-m?, BpaliaeTcs ¢
YrI0BOWM CKOPOCTbIO 5
pag/c. Ero kuHetuyeckas
3Heprusl paBHa

a) 200 Ox

©) 500 Ox

B) 400 Ok

r) 600 Ox

MpounTtanTe TeKCcT
Bomnpoca u Bbibepute
npaBuIibHbINA OTBET.

Yemy paBHa CKOPOCTb
TOYKM, coBepLUatoLLei
rapmoHuyeckme
konebaHusa ¢ amnnuMTyaomn
A 1 LUUKNN4eckom
yacToTon m, ecnu
3aBUCMMOCTb
KoopAMHaTbl 3TON TOYKN
OT BPEMEHU 3afaeTcs
ypaBHEHUEM

X = Acos(at + @) ?

a) — A’ sin(at + )
6) — Asin(at + @)
B) — Awsin(at + @)

)~ A sin(et + @)
[0

3aKpbIThbIvi C
BbIGOpOM
oaHoro
oTBETA

10.

MpounTtante TeKCT
Bomnpoca u Bbibepute
npaBuUiibHbIN OTBET.

Kakoe konunyectso
3HEepPrum NpUXoAnTCS Ha
KaXkayro cTeneHb
cBob6oabl
nocTynaTesnsHOro u
BpaLLlaTenbHOro
ABVDKEHUS] MONEKy bl ?
a) kT
6) i

2

B) 2KT

) =kT

3aKpbITbIN C
BbIGOPOM
ofHoro
oTBeTa

11.

MpounTtante TekcT
Bonpoca u Bbibepute
npaBuUibHbLIN OTBET.

[NepBoe Havano
TepMoAMHaMUKN Ans
aguabaTHoro npouecca
MOXHO 3anucaTb B BUge

a)Q=A

3akpbITbIf C
BbIOOPOM
ofOHOro
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) A=—-AU
B) Q=AU
N A=AU

12.

MpounTanTe TeKcT
Bomnpoca u Bbibepute
npaBUIlbHbLIN OTBET.

OneKkTpoemMKoCTb
6aTapewn AByx
KOHZEHCaTOpOB Npu KX
napannensHom
coeanHeHun
onpepensieTcs
dopmyron

a) C=C,+C,

1 1 1
0) —=— 4+ —

C C ¢,
GG,
C,+C,
_G+GC,

CC,

B) C =

rcC

a)

3aKpbIThbIvi €
BblGOpOM
ofHoro
oTBeTa

13.

MpouuTanTe TekcT
Bonpoca u Bbibepute
npaBuIibHbIA OTBET.

Cwuna JlopeHua
aencreyeT

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

©0) Ha 3apsKEHHYIO
YyacTuuy, NOKOSLLYIOCS B
MarHMTHOM none

B) Ha 3apsXKEHHYHO
yacTuuy, ABUXKYLLYHOCS
neprnenanKynsipHo
TIMHUSIM MarHUTHOM
VMHAOYKUMK nons

r) BO BCEX
nepeyYncneHHbIX cryyasx

3aKpbITbIN C
BbIGOPOM
ofHoro
oTBeTa

14.

MpounTanTe TeKCT
Bomnpoca u Bbibepure
npaBUIibHbIN OTBET.

B Bo3gyxe
pacnpocTpaHsaeTcs
3ByKOBas BonHa. [invHa
BOSHbI paBHa 33 ¢Mm, a
yactoTta 1000 u. C
KaKoW CKOpPOCTbIO
pacnpocTpaHsieTcs
BOSIHA?

a) 33 m/c

6) 33 cv/c

B) 330 cm/c

r) 330 m/c

3akpbITbIf C
BbIOOPOM
ofOHOro
oTBETA

15.

MpounTtanTe TeKCT
Bonpoca u Bbibepute

a)

3akpbITbIvi C
BbIOOpOM




Bpemsi

Ne YpoeeHb Ne
3adaHu CodepixaHue 3adaHus Omeem Tun 8LIMONHEHU | . oHOCm Tem
a Ha 3adaHue 3adaHus 51 3a0aHusl, u (6ann) o
MUH
npaBUIlbHbLIA OTBET. 0fHOro
oTBeTa
ABCONIOTHLIN NokasaTernb
npenomneHus cpeasbl
BblpaxaeTtcs opMyrnon
(c — ckopocTb cBeTa B
BaKyyMme, V — CKOPOCTb
cBeTa B cpefe):
a) n= E
Vv
6) n=V
c
B) N= %
Vv
2
r) n= Ci
Vv
MpouuTtanTe TekcT BHewunuit
N doToachdekT —
Bonpoca u pauTe
. 3TO sIBNEHNe .
pa3BepHyTbIN OTBEeT. BLIBUBAHUS OTKprTbII/I c
16. 3MEKTPOHOB C pasBepHyThI 2 1 1
B uem 3akntovyaeTtcs MOBEPXHOCTM M OTBETOM
?pB:Tiglgoe C;:}z“;;'em meTanna nog
) OelcTBMeM cBeTa.
MpouuTanTe TeKCT Mpu yBennyeHun
Bonpoca u panTe YacToTbl cBETa
pa3BepHyTbI OTBET. BO3pacTaeT
SHeprmna KBaHTa u OTKpblTbllZ c
17. Kak 3aBucuT noatomy pasBepHyTHI 2 1 1
KMHEeTUYecKas aHeprus BO3pacTaet M OTBETOM
(POTO3NEKTPOHOB OT KMHeTnyeckas
4acToThbl CBETA, aHeprus
nagaroLlero Ha metann? (POTO3NEKTPOHOB.
MpounTanTe TeKCT
BOMpoca u gante
pa3BepHYTLIN OTBeET.
CpepHsia aHeprus Bospocrio B aga OTKpbITBIN C
18. MOIIEKyn MaeanbHoro pasa. pasBepHyTbI 2 1 1
rasa Bopocna B ABa pasa. M OTBETOM
Kak nameHumnocob
AaBreHue rasa, ecnu
KOHLEHTpaLus MOMeKyr
ocTanacb NOCTOSAHHOMN?
BenuunHa
MpounTtante TekcT doTOTOKa
BOMnpoca u gante HacbILLEeHNs rnpu
pa3BepHyTbI OTBET. BHELUHEeM
oToachchekTe OTKpbITBIN C
19. OT Yero 3aBMCUT 3aBucuT ot pasBepHyTbI 2 1 1
Benn4ynHa (bOTOTOKa WHTEHCMBHOCTU M OTBETOM
HacblILLIEHNs Npu cBeTa,
BHELLHEM nagaroLLero Ha
doToacpdekre? NoBEPXHOCTb
KaToaa.
MpouuTtanTe TekcT BenuunHa .
BOMpoca u ganTte choToTOKa OTKpbITLIN C
20. pa3BepHYTbLIN OTBET. HacblILLEHNs NpK Pa3BEPHYTLI 2 1 1
M OTBETOM

BHELUHEM




Ne
3adaHu
A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNOoJ/IHeHU
1 3a0aHusi,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

Kak 3aBucut BennuuHa
OTOTOKa HaCbILLEHNA
npu BHELLUHEM
doToacbdekTe OT ANUHbI
BOJIHbI CBETA,
nagaroLLero Ha
NOBEPXHOCTb kaTtoaa?

doToadpdekTe He
3aBVCUT OT OJIUHbI
BOJTHbI CBETA,
nagaroLLero Ha
NOBEPXHOCTb
KaToaa.

21.

MpouuTtanTe TekcT
BOMnpoca u gante
pa3BepHyTbI OTBET.

Kak 3aBucut pabota
BbIX04a 3M1eKTpoHa U3
MeTanna oT ANUHbI
BONHbI cBeTa?

PaboTa BbIxoaa
3MeKTpoHa u3
MeTanna He
3aBUCUT OT ANVHbI
BOJTHbI CBEeTa.

OTKpbITbIN C
pasBepHyTbI
M OTBETOM

22.

MpounTanTe TeKCT
BOMnpoca u ganTe
pa3BepHyTbI OTBeT.

Kak 3aBucut aHeprus
KBaHTa cBeTa oT
4acToTbI?

C yBenuyeHvnem
YyacToThbl cBETa
9HEeprusi KBaHTa

CBeTa BO3pacTaerT.

OTKpbITbIN C
pasBepHyTbI
M OTBETOM

23.

MpouuTanTe TekcT
BOMpoca u gante
pa3BepHyTbI OTBET.

C yMeHbLUeHuem
YacToTbl CBETa 3HEPIUS
KBaHTa ...

YMeHbLUaeTCcqa

OTKpbITBIN C
pa3BepHyThbI
M OTBETOM

24.

MpounTanTe TeKCT
BOMpoca u gante
pa3BepHYTLIN OTBeET.

3apshkeHHas yactuua
OBWXETCA B OQ4HOPOAHOM
MarHUTHOM rone
nepneHanKynsipHo
TNIMHUAM UHOYKUWW.
TpaekTopuen aBuxXeHUs
YacTuLbl ABNSETCS ...

OKPY>XHOCTb

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

25.

MpounTanTe TeKCT
BOMpoca u ganTte
pa3BepHyTbI OTBET.

3apsikeHHas vyactuua
OBUXETCS B O4HOPOAHOM
MarHUTHOM nore
nepneHanKynsapHo
TNIMHUSIM UHAYKUAN.
TpaekTopuen oBuxXeHUS
YacTuubl ABNAeTCA
OKPYXXHOCTb. pun
YBENUYEHUN UHOYKLUN
MarHUTHOrO Nons B ABa
pasa, paguyc OKpYy>XHOCTH

YMEHbLLUNTCA B
OBa pasa

OTKpbITHIN C
pasBepHyThHI
M OTBETOM

2.2

26.

MpouuTtanTe TekcT
BOMnpoca u gante
pa3BepHYTbLIN OTBET.

HEe U3MEHUTCA

OTKpbITBIN C
pasBepHyThbI
M OTBETOM
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3adaHu

A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus
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YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
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BapskeHHas Jyactuua
OBWXETCA B OQHOPOAHOM
MarHUTHOM rone
nepneHanKynspHo
TNIMHUSIM UHAYKUAN.
TpaekTopuen aBMxKeHUs
YacTuubl ABNAeTCA
OKpYXHOCTb. Ecnn macca
1 3apsag Yacuubl 6yayT B
ABa pasa 6onblue, To
pafanyc OKPY>XHOCTH ...

27.

MpounTaiTe TekcT
Bonpoca u panTe
pa3BepHyTbIl OTBeT.

MaTepuanbHas Touka
ABWXETCS MO OKPYXXHOCTU
C NOCTOSIHHOW MO MOAYIHO
cKopocTblo. BekTop
LIEHTPOCTPEMUTENBHOTO
yCKOpeHUsi
MaTepuanbHON TOYKK
HanpaBsneH. ..

K LeHTpY
OKPYXXHOCTU

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

28.

MpouuTanTe TekcT
BOMpoca u gante
pa3BepHyTbI OTBET.

dunsmyeckasn BENNYMHA,
paBHasaA npon3seaneHunto
Macchbl Tena Ha ero
CKOPOCTb Ha3blBaeTCA ...

UMMyNbCOM

OTKpbITbIN C
pasBepHyTbI
M OTBETOM

29.

MpounTanTe TeKCT
BOMpoca u ganTte
pa3BepHyTbI OTBET.

KoHcepBaTuBHbIMU
HasblBaloTCS Takue Cunbl,
Ansi KOTOpPbIX ...

paboTa npu
nepemeLleHun
Tena u3 oaHoro
NMONOXeHs B
OpYroe He 3aBUCUT
oT BUAa
TpaekTopum
ABVKEHUS], a
3aBWCUT TOMbKO OT
HayanbHoro u
KOHEYHOro
NOJSIOXKEHMIN Tena

OTKpbITBIN C
pa3BepHYThI
M OTBETOM

30.

MpounTtante TEKCT
BOMpoca u gante
pa3BepHYTLIN OTBeET.

MNonHasa mexaHn4eckas
3HEpPrus N30NMpPOBaHHOM
CUCTEMbI COXpaHsieTcs
TONbKO NpW OTCYTCTBUM B
CUCTEME ... CUN.

HEeKOHCepBaTUBHbI
X

OTKpbITHIN C
pasBepHyThHI
M OTBETOM

31.

MpounTtante TekcT
BoOMnpoca u gaunte
pa3BepHyTbIM OTBET.

MOMEHT cunbl paBeH ...

npousBeaeHuo
CUMbl Ha Mrevo

OTKpbITBLIN C
pasBepHyThbI
M OTBETOM

32.

MpounTtanTe TeKCT
BOMnpoca u gante
pa3BepHyTbI OTBET.

TEeJlo OTCcHeTa,
CBA3aHHaA C HUM
cucrtema
KoopauHaTt u

OTKpbITBIN C
pasBepHyThHI
M OTBETOM
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3adaHu
A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus
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8bIMNOoJ/IHeHU
1 3a0aHusi,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

B noHaTtne cuctemsl
OoTCYeTa BXoOuT ...

npubop ans
n3MepeHus
BpEMEHMU

33.

MpounTtanTe TeKcT
Bonpoca u panTe
pa3BepHYTbLIN OTBeT.

BekTop, Ha4ano koToporo
coBnagaeT C HavallbHbIM
NOSoXeHneM
mMaTepunanbHOW TOYKH, a
KOHEeL, — C KOHEYHbIM,
HasblBaeTcs ...

BEKTOPOM
nepemeLLeHus

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

34.

MpounTtanTe TeKCT
BOMnpoca u ganTe
pa3BepHyTbI OTBeT.

Mpouecc B razse,
npoTeKaLWwun npu
NOCTOSAHHOW
Temneparype,
HasblBaeTcs ...

n30TepMn4eCKMm

OTKpbITBIN C
pa3BepHyThbI
M OTBETOM

35.

MpounTanTe TeKcT
BOMnpoca u ganTe
pa3BepHyTbI OTBET.

Mpouecc B rase,
NpoTEKatoLLMIA NpK
NocTosiHHOM 06Gbeme,
HasblBaeTcs ...

N30XOPHbIM

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

36.

MpounTanTe TeKCT
BOMpoca u gante
pa3BepHYTLIN OTBeET.

BHyTpeHHAs sHeprus
naearnbHOro rasa
Bo3pocna Ha 300 [Ox.
Mpwn aToMm ras coesepLumn
paboty 100 k. Kakoe
KOMNM4YecTBO TENMOTbI
Obino nepeaaHo rasy?

400 Ox

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

37.

MpounTtanTe TEKCT
BOMpoca u gante
pa3BepHyTbI OTBET.

Temnepatypa
naeanbHoOro rasa npwu
M30XOPHOM MnpoLiecce
BO3poOcCna B ABa pasa.
Kak namexmnocb
JaBneHue rasa?

BO3pOCIIO B 4Ba
pasa

OTKpbITBLIN C
pasBepHyThbI
M OTBETOM

38.

MpounTtante TekcT
BOMnpoca u gante
pa3BepHyTbIM OTBET.

Lukn KapHo coctonT n3

OBYX U30TEPM U
OByx agnabar

OTKpbITHIN C
pasBepHyThHI
M OTBETOM

39.

MpouuTtanTe TekcT
BOMnpoca u gante

ConpoTuBneHune
NPOBOIOYHOIro

OTKpbITBIN C
pasBepHyThbI




Bpemsi

Ne YpoeeHb Ne
Omeem Tun 8bIMNoJIHeHU
3adaHu CodepixaHue 3adaHus CI/I0)XHOCM Tem
Ha 3adaHue 3adaHus 51 3a0aHusl,
a1 MUH u (6anun) bI
pa3BepHYTbLIN OTBeET. NpoBOAHMKA M OTBETOM
3aBUCUT OT ANMWHbI
OT yero 3aBuCUT NpoOBOAHWKa,
COmMpoTuBIIEeHNe nnowann ero
NPOBOMOYHOTO nornepeyYHoro
NnpoBoOAHMKA? ceyeHus n
maTepuana, u3
KOTOpOro
N3roTOBSEH
NPOBOAHNK.
MpounTanTe TeKCT
BOMpoca u gante
pa3BepHYTbLIN OTBeT.
B nsobpaxxeHHom Ha
pucyHke cxeme R1=1 Om,
R2=1 Om, R3=1 Owm, r=1
Owm, 3.d8.c. €=2 B. Hantn
cuny Toka Yepes OTKPBITHIN C
40. conpoTtuerieHne Ri. 0,8 A pa3BepHyTHI 1 1 1
— M OTBETOM
R,
—1
Er ‘
"
MpounTtanTte TEKCT
BOMpoca u gante
pa3BepHyTbI OTBET.
B n3obpaxxeHHo Ha
pucyHke cxeme R1=1 Om,
R2=1 Om, R3=1 Owm, r=1
Owm, 3.0.c. €=2 B. Hantn
MOLLIHOCTb, BblAensemMyto OTKPBITBIN C
41. Ha conpoTuBneHun Ri. 0,64 BT pa3aBepHyTHI 1 1 1
M OTBETOM
1
R3
1
8 ‘
)|
'
MpounTtanTe TeKCT
BOMpoca u gante
a3BepHYTbIN OTBeT. MakcmmaneHoe .
passeptyT OTKIOHEHME OT OTKPLITbIA C
42 pasBepHyTbI 1 1 1
' . nonoxeHus
Amnnutygon M OTBETOM
rapMOHWYECKOro pasHoBECS
konebaHusa
HasblBaeTcs ...
MpounTtanTte TEKCT -
N YBenuuuncs B 2 OTKpeITLINA C
43. Bomnpoca u pante pasa pas3BepHyTbI 2 1 1
pa3BepHYTbIN OTBET. ’ M OTBETOM




Bpewmsi

Ne Omeem Tun 8bIMNoJIHeHU YposeHe Ne
3adaHu CodepixaHue 3adaHus CI/I0)XHOCM Tem
Ha 3adaHue 3adaHus 51 3a0aHusl,
a1 u (6anun) bI
MUH
OnuHy HUTK
MaTeMaTU4ecKoro
MasaTHVKa yBenuyunm B 4
pasa. Kak namenuncs
nepvog konebaHuin
MasaTHMKa?
MpouuTtanTe TekcT
BOMnpoca u gante
pa3BepHYTbLIN OTBeT.
OTKpbITBIN C
44, ABCONIOTHLIN NokasaTens | gsa pasa pasBepHYThbI 2 1 1
npenomneHuns cpeabl M OTBETOM
paseH AByM. CKOpOCTb
cBeTa B Cpefe MeHbLue
CKOpOCTU CBETA B
Bakyyme B ...
MpounTtante TekcT A6conioTHO
Bomnpoca u gamnre YepHbIM TENOM o .
pa3BepHYTLIi OTBET. Ha3bIBaloT Teno, TKPBITLIV C
45. pa3BepHyTbl 1 1 1
norrowiampoiiee
M OTBETOM
Kakoe Teno HasblsaloT BCE€ najatolyee Ha
abCcontTHO YepHbIM? Hero uany4eHue.
MpouuTtante TekcT B 3amkHyTOM
BOMpoca u gante (n3onmpoBaHHoOW) o .
pasBepHyTbI OTBeT. MexaH14ecKoil TKPBITEIN C
46. o pa3BepHyThbI 1 1 1
CcuCTEME MOMHbIN
M OTBETOM
CchopMynmpyiiTe 3aKoH UMMynbC ocTaeTcs
COXpaHeHWs1 mnynbca? MOCTOAHHBIM.
n . 3a NpomexyToK
pouuTanTte T?KCT BpEMEHU, paBHBIii
Bonpoca u gante nepvogy .
pa3BepHyTbIA OTBET nonypacnaga OTkpbrTbiii ©
47. ) yp ’ pasBepHyThbI 1 1 1
pacnagaeTcsi
nonoBuHa ot M OTBETOM
YT0 Ha3bIBaeTcA
nepuoaom nonypacnaga? | NEPBOHAYANLHOIO
KonuyecTaa agep.
MpouuTtante TekcT
BOMpoca u gante
a3BepHYTbIN OTBET. o
P PHYT OTKpbITBIV C
48. NPOTOH pa3BepHyTbl 2 1 1
Kakas yactuua M OTBETOM
obpasyeTcs B pesynbTate
AAEepHOW peakumu
7N + oHe* 5 80V + ... ?
PaBHomepHoe
OBWXeHne
o XapaktepuayeTcs
MpouuTtanTe TekcT P P 4
N NOCTOSAHHOM
Bomnpoca u paunTe
. ckopocTbio. MNpu o .
pa3BepHyTbIN OTBET. DaBHOMEPHOM TKPbITBIN C
49. pas3BepHyTbI 1 1 1
ABVXXEHUN Tero 3a M OTBETOM
Kakne ocHOBHbIe noobble paBHble
npu3Haku E))aBHOMepHOI'O NPOMEXYTKM
OBWKEHNS? BpeMeHM
NpoOXoauT paBHble
paccTosiHUS.
MpouuTtanTe TekcT JMEHBILATCS B OTKPBITHIA C
50. Bonpoca u panre pasBepHyThbI 2 1 1
o yeTbipe pasa
pa3BepHYTbLIN OTBET. M OTBETOM
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A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNoJIHeHU
51 3a0aHusl,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

HanpspkeHue Ha
3apsKEHHOM
KoHOeHcaTope
YMEHbLUWMKW B iBa pasa.
Kak namenntcsa sHeprus
KoHAgeHcaTopa?

51.

MpounTanTe TeKCT
Bonpoca u Bbibepute
npaBuIbHbIN OTBET.

MepemelleHne — 310

a) NPONAEHHbBIN TENOM
nyTb

©) BekTOp, HAayano
KOTOpPOro coBnagaeT ¢
HavanbHbIM MOMOXEHNEM
MaTepuanbHOM TOYKK, a
KOHeL| — C KOHEYHbIM

B) ANvHa OTpeska,
Hayano KOToporo
COBMagaeT C HaYyamnbHbIM
NONOXXEHNEM
MaTepuanbHOM TOYKK, a
KOHeL| — C KOHEYHbIM

r) BEKTOp, Hayano
KOTOpPOro coBnagaeT ¢
KOHEYHbIM NONIOXEeHNEM
MaTepuanbHOM TOYKK, a
KOHEL, — C Ha4anbHbIM

3akpbITbIf C
BbIGOpOM
oaHoro
oTBETA

52.

MpouuTanTe TeKCT
Bomnpoca u Bbibepute
npaBuibHbINA OTBET.

MyTb, NponAEHHBIN NpU
paBHO3aMenneHHOM
OBWKEHUW, BblYMCNAETCSH
no popmyne

at?
a) s=vt+—
2

at?
6) s=vt——
)

B) S=AvVt
r) s=Vv At

3aKpbITbIN C
BbIGOPOM
ofHoro
oTBeTa

53.

MpounTtante TEKCT
Bomnpoca u Bbibepute
npaBuUibHbLIN OTBET.

Mpu paBHONEpeMeHHOM
ABVDKEHUN MO OKPY>XHOCTU
a) TaHreHumnanbHoe
yCKOpEeHMe NOCTOAHHO Mo
BENNYMHE

6) HopmanbHoe
YCKOPEeHWe NOCTOAHHO MO
BENNYMHe

B) TaHreHumansHoe
YCKOpPEHME PaBHO HyI0
r) HopmanbHoe
YCKOPEHWE PaBHO HyIl0

a)

3aKpbIThIvi C
BblIGOpOM
ofHoro
oTBeTa
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CJI0)KHOCM
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Ne
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54.

MpounTanTe TeKCT
Bomnpoca u Bbibepute
npaBuIbHbIN OTBET.

Mpw gBvxeHUN No
OKPYXXHOCTW HOpMarbHoe
YCKOpPEHUe paBHO

a) wR?
6) wR

V2

B) —

R
rn &R

3aKpbIThbIvi C
BblGOpOM
ofHoro
oTBeTa

55.

MpouuTanTe TekcT
Bonpoca u Bbibepute
npaBUIibHbIA OTBET.

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

6)2,1c?

B) 0,8 ¢t

rN1ct

3aKpbIThbIvi C
BblIGOpOM
ofHoro
oTBeTa

56.

MpouuTanTe TekcT
Bonpoca u Bblbepute
npaBUIibHbINA OTBET.

MpyxunHy xxecTkocTbio 60
H/m pactaHynu Ha 0,2 m,
npu 3TOM 3HEeprus
ynpyron gegopmarmm
NPYXWHbI COCTaBuna

a) 3 Ox

0) 1,2 Ox

B) 2,4 [Ix

r) 4,2 Ox

3aKpbITbIN C
BbIGOPOM
ofHoro
oTBeTa

57.

MpouuTtanTe TeKCT
Bomnpoca u Bblbepute
npaBUIibHbIA OTBET.

KuHeTnyeckasi aHeprus
Tena, katsawerocs 6e3
CKONbXeHus1,
onpepenseTca
dopmyrnon

2
a)E:m

3aKpbIThIvi C
BblIGOpOM
ofHoro
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

58.

MpounTanTe TeKCT
Bomnpoca u Bbibepute
npaBuIbHbIN OTBET.

M306apHbI npouecc
onncbiBaeTcs
ypaBHEHVEM

a) PV =const

6) v const

T -

B) — =const

—

r) PV7 =const

3akpbITbIfi C
BbIGOpOM
oaHoOro
oTBeTa

59.

MpounTanTe TeKCT
Bonpoca u Bblbepute
npaBUIibHbIA OTBET.

Pa6oTa rasa npu
N30XOPHOM npoLecce
paBHa

a) VRTIn\Q
V,

1
6) VAP

B) 0

r) PAV

3aKpbIThbIvi C
BblIGOpOM
ofHoro
oTBeTa

60.

MpouuTanTe TekcT
Bonpoca u Bbibepute
npaBuIibHbIA OTBET.

Tennoson gBuratenb
MOXeT paboTaTb npu
ycrnoBuu, ecnm

a) Temnepartypa
xonoaunbHUKa bonblue
Temneparypbl
HarpeBsaTens

0) Temnepatypa
paboyero Tena Bcerga
Gonblue TemnepaTypbl
HarpeBaTtens u
XonoaunbHuKa

B) TemnepaTypa
Harpesarens 6onblue
Temneparypbl
xonogunbHUKa

r) Temneparypa paboyero
Tena Bcerga MeHblue
Temneparypbl
HarpeBaTtens u
XonoaunbHvKa

3aKpbIThIVi C
BbIGOPOM
oaHoro
oTBETA

61.

MpounTtante TekcT
Bonpoca u Bbibepute
npaBuUibHbLIN OTBET.

OneKTpPoeMKOCTb
OaTapeu 13 AByx
KOHZEHCaTOpOB NpU KX
nocrefoBaTesnibHOM
coeanHeHun
onpegensiercs

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

dopmyrnon
a) C=C,+C,
6) c-_CC2
C,+C,
_G+GC
Cch
1 1

NC=—+—
Cl CZ

B) C

62.

MpounTanTe TeKcT
Bonpoca u Bbibepute
npaBuiibHbIN OTBET.

Mepwropg cBo6oaHbIX
ONEKTPOMarHnTHbIX
konebaHun B
kone6aTensHOM KOHTYpe
onpepnensieTcs

dopmyrnon

aT= ZE\F
C

6) T=27vLC

B) T =27Z'\/6
L

2

JLC

NT=

3aKpbIThbIvi C
BblIGOpOM
ofHoro
oTBeTa

63.

MpounTanTe TeKCT
Bomnpoca u Bblbepute
npaBUIibHbIA OTBET.

OnTuyeckasa cuna nuH3bl
BblpaxkaeTcsi hopMynom

a) D=+
F
1
6) =
B) D=F
n D=F?

a)

3aKpbITbIN C
BbIGOPOM
0ofHOoro
oTBeTa

64.

MpounTtanTte TEKCT
Bomnpoca u Bbibepute
npaBuUibHbLIN OTBET.

Mpn poToadhekTe
YNCIO 3MEKTPOHOB,
BblOMBaeMbIX U3 MeTanna
3a eMHVLY BpPEMEHM,
3aBUCUT OT

a) yacToTbl NagaroLlero
cseTa

6) ANVHbI BOMHBbI
nagaroLlero ceeTa

B) MHTEHCMBHOCTY
nagaroLlero ceeta

r) paboTbl BbIxoAa
91IEKTPOHOB M3 MeTanna

3akpbITbIf C
BbIOOPOM
0fHOro
oTBeTa




Bpemsi

Ne YpoeeHb Ne
Omeem Tun 8bIMNoJIHeHU
3adaHu CodepixaHue 3adaHus CI/I0)XHOCM Tem
Ha 3adaHue 3adaHus 51 3a0aHusl,
a1 u (6anun) bI
MUH
MpouuTtanTe TekcT
Bomnpoca u Bbibepute
npaBUIlbHbLIA OTBET.
OHeprusa doToHa 3 .
4acToTON v paBHa a'(%b;';pbg“ ¢
Bbl M
2
65. a) e=hv B) O[IHOTO 1 ! !
h
6) g oTBeTa
v
B)SZhV
hv
C
MpounTtante TekcT
. Pab6oTa, koTopyto
Bomnpoca u pamnre nomKeH
pa3BepHYTbLIN OTBET. COBEPLINTL OTKpbITBIN C
66. pa3BepHyThbI 1 1 1
_ | @nekTpoH, 4TobbI
Yr0 HasbiBaeTcA paboTon | g oo M OTBETOM
BbIXOA@ 3MeKTpoHa U3 | oo oo
meTtanna?
MpouuTtante TekcT Mpun yBennyeHum
Bomnpoca u pamnre OJMMHBI BOMHbI
pa3BepHYTbLIN OTBeET. cBeTa
yMeHbllIaeTcA OTKpbITBIN C
67. Kak 3aBucut 3Heprvsd KeaHta un pasBepHyThI 1 1 1
KMHETUYeCKasi SHeprus yMeHbLUuaeTcs M OTBETOM
OTOSNEKTPOHOB OT KMHETU4YecKas
ANVIHbI BOMHbI CBETA, aHeprus
nagaroLero Ha meTann? (HOTO3NEKTPOHOB.
MpounTtanTe TEKCT
BOMpoca u gante
pa3BepHyTbI OTBET.
MpeanbHbil ra3 OTKPBITBITA C
68 HaxoguTCs B 3aKpbITOM Bospocno B ABa pa3aBepHyTHI 2 1 1
cocyne. CpegHsas pasa. M OTBETOM
SHEPrUs Mosekyrn
naearnbHoro rasa
BOopocna B ABa pasa. Kak
N3MEHWOCh AaBrneHne
rasa Ha CTeHku cocyna?
MpouuTtanTe TeKcT BennunHa
BOMpoca u ganTte doToToKa
pa3BepHYTbLIN OTBET. HacbILLEeHNs npy
BHELLHEM .
Kak 3aBuncut BenuuuHa hoToapdekTe He OTKpbITHIN C
69. (hOTOTOKA HACHILLEHUS 33BUCHT OT pasBepHYTI 1 1 1
M OTBETOM
npy BHELHEM 4acToThl CBETA,
doToachdekTe OT NafaloLLero Ha
4YacToThbl CBETA, NOBEPXHOCTH
nagaroLero Ha kaTona
NOBEPXHOCTb KaToaa? ’
MpounTtante TekcT
BONpoca u naiite PaboTa Bbixoga
pa3BepHyTbIM OTBET. BneKTpoHa 13 OTKpbITHIT
70. MeTanna He pas3BepHyTbI 1 1 1
Kak sagucut pabota 3aBUCUT OT M OTBETOM

BbIXO[a 3M1EKTPOHa U3
MeTarnna oT 4acToThbl
ceeTa?

4acCTOTbl CBeTa.




Ne
3adaHu
A

CodepixaHue 3adaHus

Omeem
Ha 3adaHue

Tun
3adaHus

Bpemsi
8bIMNOoJ/IHeHU
1 3a0aHusi,

MUH

YpoeeHb
CJI0)KHOCM
u (6anun)

Ne
Tem
bl

71.

MpouuTtanTe TekcT
BOMpoca u gante
pa3BepHyTbI OTBET.

MakcumanbHas ckopocTb
(hOTO3MEKTPOHOB MpU
BHeLHeM oToachdekTe
3aBUCUT OT...

4YacToOThl CBeTa

OTKpbITbIN C
pasBepHyTbI
M OTBETOM

72.

MpounTtanTe TeKCcT
BOMnpoca u ganTe
pa3BepHyTbI OTBET.

Kak 3aBucut aHeprus
KBaHTa cBeTa OT ANUHbI
BOJTHbI?

C yBenuyeHvem
ANWHBI BOSHBI
cBeTa aHeprusi
KBaHTa
YMEHbLUaeTCs.

OTKpbITBIN C
pasBepHyTbI
M OTBETOM

73.

MpouuTtanTe TekcT
BOMpoca u gante
pa3BepHyTbI OTBET.

C YMEeHbLUEeHNeM ONNHbI
BOJTHbI CBE€Ta 3Heprund
KBaHTA ...

yBenunymeaeTcd

OTKpbITBIN C
pa3BepHyThbI
M OTBETOM

74.

MpounTanTe TekcT
BOMpoca u gante
pa3BepHyTbIN OTBET.

BapsikeHHas YacTviua
ABWXETCS B OQHOPOAHOM
MarHUTHOM norne
napannenbHo NIMHUSIM
uHayKuun. TpaekTopuen
[BVKEHUS YacTuLbl
ABNSeTcs ...

npamMaa nmHu4a

OTKpbITBIN C
pa3BepHyThbI
M OTBETOM

75.

MpounTanTe TeKCT
BOMpoca u ganTte
pa3BepHyTbI OTBET.

BapshkeHHas vyactuua
OBUXeTCS B O4HOPOAHOM
MarHUTHOM rnone
nepneHanKynsapHo
TNIMHUSIM UHAYKUAN.
TpaekTopuen aBMXKeHUs
yacTuubl ABRsieTca
OKPYXHOCTb. Npu
yBENNYEHUN CKOPOCTU
YacTuubl B ABa pasa,
paanyc OKPY>XHOCTH ...

yBENNYUTCA B ABa
pasa

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

76.

MpouunTanTe TekcT
BOMnpoca u gante
pa3BepHyTbIM OTBET.

3apskeHHas vyactuua
OBWXeTCS B OAHOPOAHOM
MarHMUTHOM rnone
nepneHanKynsipHo
TNIVHUSIM UHAYKUAW.
TpaekTopuen aBuxXeHUs
YacTuubl ABRseTcA
OKpyxHOCTb. Ecnu macca

He U3MEHUTCA

OTKpbITHIN C
pasBepHyThHI
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

W 3aps4 Yacuupbl 6yayT B
ABa pa3a MeHblLLle, TO
paaunyc OKpPY>XHOCTM ...

77.

MpounTanTe TeKcT
Bonpoca u panTe
pa3BepHYTbLIN OTBeT.

MaTepunanbHas Touka
ABWXKETCH MO OKPYXXHOCTK
MOCTOSIHHOrO paguyca c
MOCTOSIHHOM MO MOAYMo
ckopocTbio. Mpu
yBENUYEHUN CKOPOCTU B
ABa pa3a BenuninHa
LlEeHTPOCTPEMMUTENBHOIO
yCKOpeHUs
MaTepuanbHOM TOYKM ...

yBenuynTca B
yeTbIpe pasa

OTKpbITBIN C
pas3BepHyThHI
M OTBETOM

78.

MpounTanTe TeKcT
BOMnpoca u ganTe
pa3BepHyTbI OTBeT.

Mmnynscom
MaTepuanbHO TOYKM
HasblBaeTcs ...

npoussegeHne
macchbl
MaTepuanbHon
TOYKM Ha ee
CKOpOCTb

OTKpbITbIN C
pasBepHyTbI
M OTBETOM

79.

MpouuTanTe TekcT
BOMpoca u gante
pa3BepHyTbI OTBeT.

Cunbl, paboTa KOTOpbIX
npu NnepemMeLleHnmn Tena
13 OQHOIO MONOXEHNS B
ApYroe He 3aBUCKUT OT
BMaa TpaekTopum
[IBUKEHMS!, a 3aBUCUT
TOMBKO OT HAYarnbLHOro U
KOHEYHOTrO MOJOXeHM
Tena, HasbIBaKTCH ...

KOHCepBaTUBHbLIMUA

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

80.

MpounTtante TEKCT
BOMpoca u gante
pa3BepHYTLIN OTBeET.

[NonHasa mexaHu4eckas
aHeprmna VISOJ'II/IDOBaHHOﬁ
CUCTEMbI COXpaHAeTCA
npn Hann4nMm B cucteme
TOJIbKO ... CUn.

KOHCepBaTUBHbIX

OTKpbITBIN C
pasBepHyTbI
M OTBETOM

81.

MpounTtante TekcT
BOMpoca u ganTe
pa3BepHyTbI OTBET.

[neyom cunbl
OTHOCUTENBLHO OCKU
BpalleHnsi HasbiBaeTcA

KpaT4yanee
paccTtosiHie oT
NIMHUKN OENCTBUSA
cunbl 4O ocu
BpaLleHns

OTKpbITHIN C
pasBepHyThHI
M OTBETOM

82.

MpouuTtanTe TekcT
BOMnpoca u gante
pa3BepHYTbLIN OTBET.

B noHaTtne cuctemsl

cuctema
koopauHat

OTKpbITBIV C
pasBepHYThHI
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

oTcyeTa BXOAMUT TeNo
oTcyeTa, CBA3aHHas C
HUM ... 1 Npubop ans
N3MEPEHUSI BPEMEHM.

83.

MpounTanTe TekcT
Bonpoca u panTe
pa3BepHyTbIl OTBeT.

BekTop, Ha4yano koToporo
CcoBMagaeT C Ha4yanom
CUCTEMbI KOOpAMHaT, a
KOHeLl, — ¢ JaHHOMn
MaTepuanbHON TOYKON,
HasblBaeTcH ...

pagnyc-BeKTopom

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

84.

MpounTanTe TeKCT
BOMpoca u gante
pa3BepHYTbLIN OTBeET.

[pouecc B rase,
npoTeKaLwni Npu
NOCTOSIHHOM [ aBneHumn
HasblBaeTcs ...

n3obapHbIM

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

85.

MpouuTanTe TekcT
BOMpoca u gante
pa3BepHyTbI OTBET.

AaunaBaTHbIM NPOLECCOoM
B rase HasblBaeTcs ...

npouecc 6e3
TennoobmeHa c
oKpy>xatoLLen
cpenon

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

86.

MpounTanTe TekcT
BOMpoca u gante
pa3BepHyTbIN OTBET.

MpoeansHomy rasy 6bino
nepeaaHo KonmyecTBo
TennoTbl paBHoe 600 [k,
a BHYTPEHHSAS 3Heprus
naearnbHoro rasa
Bo3pocna Ha 500 [Ix.
Kakyto paboTty npu atom
coBepLuunn ras?

100 Ox

OTKpbITBIN C
pasBepHyTbI
M OTBETOM

87.

MpounTanTe TeKCT
BOMpoca u ganTte
pa3BepHyTbI OTBET.

Temnepatypa
naeanbHoOro rasa npwu
n3obapHom npovecce
BO3pocCra B ABa pasa.
Kak nameHuncs oobem
rasa?

Bospoc B gBa
pasa.

OTKpbITBIN C
pa3BepHyThbI
M OTBETOM

88.

MpounTtante TekcT
BOMnpoca u gante
pa3BepHyTbI OTBET.

MakcmanbHbIM
KoappumeHTom
None3Horo AencTeus
obnapaeT Tennosas
MalLuHa, paboTatoLlas no

unkny KapHo

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

89.

MpouuTtanTe TekcT
BOMpoca u gante
pa3BepHyTbI OTBET.

YpoenbHoe
COMpoTUBIEHNE
NPOBOAHMKA 3aBUCUT OT

maTepuana, us
KOTOPOro
N3roTOBIEH
NMPOBOOHUK

OTKpbITbIN C
pasBepHyTbI
M OTBETOM

90.

MpounTtanTe TeKCcT
BOMnpoca u ganTe
pa3BepHyTbIA OTBET.

B nsobpaxxeHHon Ha
pucyHke cxeme Ri=1 Om,
R2=1 Om, R3=1 Owm, r=1
Owm, 3.0.c. e=2 B. Hantu
cuny Toka Yepes
conpoTtuerieHne Ra.

Er ‘
1

0,4 A

OTKpbITbIN C
pasBepHyThbI
M OTBETOM

91.

MpounTanTe TekcT
BOMpoca u gante
pa3BepHyTbIN OTBET.

B n3obpaxxeHHo Ha
pucyHke cxeme Ri1=1 Owm,
R2=1 Om, R3=1 Om, r=1
Owm, 3.0.c. =2 B. Haitu
MOLLIHOCTb, BblAensemMyto
Ha conpoTuBneHun Ro.

Er ‘
|

0,16 Bt

OTKpbITBIN C
pasBepHyThbI
M OTBETOM

92.

MpounTtante TekcT
BOMnpoca u gante
pa3BepHyTbI OTBET.

Mepurogom
rapMOHWUYECKOro
KonebaHus
HasblBaeTcs ...

NPOMEXYTOK
BPEMEHMU, 3a
KOTOpbI
coBepLuaeTcq
nosnHoe
konebaHuve

OTKpbITHIN C
pasBepHyThHI
M OTBETOM

93.

MpounTanTe TekcT
Bonpoca u pante
pa3BepHyThbIN OTBET.

Kak nameHutcs nepuog,

YBenuuutca B 2
pasa.

OTKpbITHIN C
pasBepHyThHI
M OTBETOM




Bpemsi

Ne YpoeeHb Ne
3adaHu CodepixaHue 3adaHus Omeem Tun 8LIMONHEHU | . oHOCm Tem
a Ha 3adaHue 3adaHus 51 3a0aHusl, u (6ann) o
MUH
KonebaHui NPy>XMHHOro
MasiTHUKa, ecrnv maccy
MaTepUarnbHON TOYKH,
NPUKPENsIEHHON K
NpyXMHe, yBENMYnTL B 4
pa3a?
MpounTtanTe TeKCT
BoOMnpoca u ganTe
pa3BepHYTbIN OTBET.
Bo cKonbKko pas ckopocTb | Mewbiue B ABa OTKpBITHIA C
94. cBeTa B cpefe MeHblue paaa. pasBepHyTb 2 1 1
CKOpOCTK cBeTa B M OTBETOM
BaKyyme, ecnu
abCcontoTHbIN Noka3aTtenb
npenomneHus cpeasl
paBeH ABym?
MpouuTtanTe TekcT
Bonpoca u ,qzvawre KoachauLimeHT
pa3BepHYTLIN OTBeT. [OrMIOLEHNS OTKbITBI C
95. abcontTHO pa3BepHyThI 1 1 1
Hewmy pase JepHoro Tena M OTBETOM
koabpuLIMEHT paBeH eAvHULE.
nornoweHns abcontoTHO
YyepHoro Tena?
MpouuTanTe TekcT B 3amkHyTOM
Bomnpoca u pamnre (M3onmpoBaHHOW)
pa3BepHyTbIN OTBeT. MexXaHU4eCKoil OTKPLITLIN C
96. cucTemMe nosHbIN pa3BepHyThI 1 1 1
CcpopMynmpyﬁTe 3aKOH MOMEHT nmMmnynbca M OTBETOM
COXpPaHEHUs1 MOMeHTa ocTaeTca
umnynbca. NOCTOSIHHbIM.
MpounTtanTe TEKCT
BOMpoca u gante
pa3BepHYTLIN OTBeET.
Pacnagetca Tpu .
Kakasi yactb oT YeTBEpTYH OT OTKpbITLIN C
97. nepBoHaYanbLHOro nepeoHauanbHoro | PA3BEPHYTEI 1 1 1
KonuyecTea saep KonuuecTea sep. M OTBETOM
pacnageTcs 3a
NPOMEXYTOK BPEMEHM,
paBHbIA ABYM nepuoaam
nonypacnaga?
MpounTanTe TeKCT
BOMpoca u ganTte
pa3BepHYTbLIN OTBET.
OTKpbITBIN C
98. Kakas vactuua HeATpOH pasBepHyThI 1 1 1
ob6pasyeTcs B pesynbraTe M OTBETOM
SAEepHON peakunm
13A127 + 2He* —» 15P30 + |,
?
MpounTtante TekcT PaBHonepemMeHHO
Bomnpoca u pamnre e ABWXeHue
v XapakTepusyeTcs
pa3BepHYTbLIN OTBET. I'IOF(;TOHHF;I:II\)/: OTKpBITBIT
99. pas3BepHyThI 1 1 1
Kakne ocHoBHble yckopeHuem. lNpu M OTBETOM

npu3Haku
paBHONEPEMEHHOIO
OBUXEHNA?

paBHONEepeMeHHO
M OBUXEHUN Teno
3a ntobble paBHblE




Bpemsi

Ne Omeem Tun 8bIMNoJIHeHU YposeHe Ne
3adaHu CodepixaHue 3adaHus CI/I0)XHOCM Tem
Ha 3adaHue 3adaHus 51 3a0aHusl,
a1 u (6anun) bI
MUH
NPOMEXYTKM
BpeMeHu
N3MEHSIET CBOIO
CKOPOCTb Ha
paBHYIO BEMUYMHY.
MpouuTanTe TeKCT
Bonpoca u panTe
pa3BepHyTLIN OTBET.
YBenuuutca B OTKpEITBINA C
100. Hanpsxetue Ha deTbipe pasa pasBepHyThI 2 1 1
3apsKEHHOM . M OTBETOM
KOHOEeHcaTope

yBENUUUIK B ABa pasa.
Kak nameHuTcs aHeprus
KOHAeHcaTopa?




MeToauveckue MaTepHuaJibl, ONpeaesonue npoueaypbl OeHMBaHUS
3HAHMH, YMEHHMH, HABBIKOB, XAPAKTEPHU3YKWIIUX 3Tanbl (POPMHUPOBAHUS
KOMIIeTEeH UM

YueOHasi AUCUMIUIMHA, KaK TMpaBuio, (GOPMUPYET HECKOJIbKO KOMIIETEHIIUH, Mpolexypa
OIICHUBAHMUSI MpEJICTaBIeHA B Ta0JI. 1 1 peanu3yeTcst mo3TamHo:

1-ii 3Tanm mnpoueaypsl OULEHUBAHHUS: OIEHUBAHUE YPOBHS JOCTHIKCHHSI KaXIOTO U3
3aIUTAHUPOBAHHBIX PE3yJbTATOB O0Y4YEHUs — JCCKPUNTOPOB (3HAHWM, YMEHHUM, BIIaJIeHUN) B
COOTBETCTBUM CO IIKaJaMH U KPUTEPUSMHU, YCTaHOBIEHHbIMU KapTamu komnerenuuid OITOIL.
DKCIEPTHOM OIICHKE MperoAaBaTes MOAJICKUT CHOPMUPOBAHHOCTH OTIEIBHBIX JIECKPUIITOPOB,
JUTSL OLIEHUBAHUS KOTOPBIX MpeJHa3HAYeHA JaHHAas OLIEHOYHAs MPOoLeaypa TEKYIIero KOHTPOoId U
MPOMEKYTOUYHOM aTTeCTAllMM  COTJIACHO MATPHUIIE COOTBETCTBHS  OIEHOYHBIX CPEACTB
pe3ynbTaTtaM 00y4deHusl.

2-ii ’Tanm mpoueaypbl OUEHHWBAHUS: WHTCTPAIbHAS OICHKA JOCTHIKCHHS OO0yYaroIIHMCS
3aIJIaHUPOBAHHBIX PE3yIbTaTOB OOYUYEHUS 1O UTOTaM OTIENbHBIX BUJOB TEKYIIETO KOHTPOJS U

IIPOMEKYTOUYHOM aTTECTALUH.

Tabmuma 1

XapakTepucTHKA NPoLeAypPbl IPOMEKYTOYHOH ATTECTAMH N0 JMCHUILIHHE

e HaumenoBanue [leprogndHocTs u criocod| MeTosl Bunsl Crocob yzera
WHIUBUTYAJIbHBIX
OLIEHOYHOTO | MPOBEAECHUS MPOUEIYPHI | OLICHUBAHUS | BBICTABIIAEMBIX OCTHOKEHHi
cpeacTaa OLICHUBAHUS OLIEHOK
o0yJaronmxcs
1. CucremaTtndecku 9 pa3 B | SKCIIEPTHBIN |  3aueT/HE3a4yeT JKypHaJ ydera
OTyeTsl 0 J1a6. | TeueHun 1,2 cemecTpos, yCIIeBae€MOCTH, paboyasi
paboTtam MMHUCbMEHHO KHI>KKA IIPernoiaBaTens
2. Ha npaktrueckux OKCIIEPTHBIN | 3a4eT/He3aueT JKYpHAII yuera
Ormpoc 3aHATHUSX B TeueHuu 1,2 yCIIeBaeMOCTH, paboyast
TCOPCTHHCCKOTO | cenrecTpoB, MICEMEHHO KHUKKa IIpenoaaBarTesns
Marepuaia
3. Ha stane SKCNEPTHBIN OILICHKA 110 JK3aMEHalMOHHAas
MIPOMEKYTOUHOMN NATHOAIITEHON BEJIOMOCTH
aTTecTalnuu LIKaJIe AUC yHuBepcurera,
HpomexyTouHas pabouasi KHMKKa
aTTecTalus — MPEINOIaBaTENs 3a4eTHast
9K3aMCH KHIDKKa CTYICHTA,
ydeOHas KapTa,
nopT¢oaro

IIxana u npoueaypa oueHUBaAHUA C(POPMHPOBAHHOCTH KOMIIETCHIM I

Ha »tamne HpOMe)KYTOqHOﬁ aTTCCTAllU HCTOJIB3YCTCA CUCTEMA OLCHKU YCIICBACMOCTH

oOyJaronuxcsi, KoTopas MO3BOJIAET MPEINoJaBaTel0 OLIEHUTh YPOBEHb OCBOCHHS MarepHhalia
oOyuaromumucs. Kputepun oneHuBaHus cQOpMHPOBAHHOCTH IUIAHUPYEMBIX PE3YJIbTAaTOB

00ydeHus (1ecKpUnTOpOB) NpeacTaBieHbl B kapTe komnereHuuu OITOIL.



@dopMa OLICHKM 3HAHUM: OLIEHKA - 5 «OTIUYHO»; 4 «XOpOUIO»; 3 «yAOBIETBOPUTEIBHO; 2
«HEYAOBIETBOPUTENbHOY. JlabopaTopHble pabOThl, MPAKTHUECKHUE 3aHATHSA, JOMAIIHUE 3aJlaHuUs
OIICHUBAIOTCS: «3a4eT», «He3aueT». BO3MOKHO MCTIOIh30BaHUE OaNIEHO-PEHTHHTOBOM OICHKH.

IIxana oneHuBaHUA

«OTAUYHO» — BBICTABISETCS, €CIM CPOPMHUPOBAHHOCTH 3asBICHHBIX JECKPUITOPOB
komneTeHmii 90% Oonee (B coorBercTBUM ¢ Kapramu kKommereHuit OITOII) ouenuBaercs
KPpUTEPUSIMHU  «XOPOIIO» W «OTJIMYHO», TMPU  YCIOBUU  OTCYTCTBHS  OLICHKH
«HEYJIOBJICTBOPUTEILHO»: CTYAEHT IIOKa3aJl TMPOYHbICE 3HAHUS OCHOBHBIX IOJIOKEHUH
(dakTHYeCKOro MaTepuaia, yMEHHEe CaMOCTOSITENIbHO peliaTh KOHKPETHbBIE MPaKTUYECKUE 3aaun
MOBBIIICHHOW  CJIOYKHOCTH, CBOOOJHO HCIOJB30BaTh CIPABOYHYIO JIUTEpATypy, JAenaTh
000CHOBaHHBIE BBIBOJIBI U3 PE3Y/IHTATOB aHAJIN3a KOHKPETHBIX CUTYAIlU;

«Xopomio» — BBICTaBISAETCS, €CIU CHOPMUPOBAHHOCTH 3asBICHHBIX JECKPUITOPOB
kommeTeHmi Ha 80% wu Gosee (B cooTBeTcTBHHM ¢ KapTamu komnerennuii OITOIT) omennBaercs
KPUTEPUSIMU  «XOPOLIO» M «OTJIMYHO», MPU  YCIOBUU  OTCYTCTBHSI  OLIEHKH
«HEYAOBIETBOPUTEIBHO», JOMYCKACTCS OIICHKA «yJOBJIETBOPUTEIHHO»: O0yUYAIOUIHIICS MOKa3al
MPOYHbIC 3HAHHMS OCHOBHBIX IMOJIOKEHUN (PAKTUYECKOTO Marepuaia, YMEHHE CaMOCTOSTEIHHO
pemaTh KOHKPETHBIE TIPAKTUYECKUE 3aJadyd, MPEAYCMOTPEHHBbIE paldodeid IpOorpamMMmoin,
OPUEHTHPOBATHCS B PEKOMEHIOBAHHOW CIPABOYHOW JMUTEPAType, YMEET MPaBUIbHO OLEHUTH
MOJIyYEHHbBIE PE3YJIbTaThl aHAJIN3a KOHKPETHBIX CUTYALIMIA;

«Y10BJIETBOPUTEJIBHO» — BBICTABISETCS, €Cld CHOPMHUPOBAHHOCTH 3asBICHHBIX
necKkpunTopoB komrmereHuii 60% u 6omee (B coorBeTcTBUU ¢ Kaptamu komrereHuit OITOIT)
OIICHUBACTCA KPHUTEPUSIMH «YJIOBICTBOPUTEIHHO», «XOPOIIO» U «OTIUYHO»: OOyJaroniuics
MOKa3aJl 3HAHWE OCHOBHBIX TMIOJOKEHUW (PAaKTUUECKOTO0 MaTepHaia, yMEHHE TMOJYYUTh C
MOMOIIIBIO MPENOoAaBaTesl MPaBUIbHOE PEIICHHEe KOHKPETHON MPaKTUYECKOW 3aJadyd U3 4Hciia
MPEeyCMOTPEHHBIX pabouell mporpamMmoi, 3HAKOMCTBO C PEKOMEHJIOBAHHOW CIpPaBOYHOU
JIUTEPaTypoii;

«HeynoBjerBoputeibno» «He3auer» — BbIcTaBisieTcs, ecnu CPOPMUPOBAHHOCTH
3asBJICHHBIX JICCKPHIITOPOB KOMIIETeHIM MeHee 4deM 59% (B COOTBETCTBHHM C KapTaMu
komreTeHmii  OIIOIT) oreHuBaeTCs KPUTEPUSIMH «YIOBIETBOPUTEIBLHO», «XOPOIIO» U
«OTJIMYHO»: TIPU OTBETE OOYYAIOIIerocs BBISBUIUCH CYIIECTBEHHBIE MPOOENbl B 3HAHUSIX
OCHOBHBIX TIOJIOKEHUH (DaKTHUEeCKOro marepuaia, HEyYMEHHE C IOMOINBI0 MpernojaBaTess
MOJIyYUTh  MPAaBWIBHOE  pEIIeHHEe KOHKPETHOM  MpakTUYecKOoW 3ajadd M3  4YHcia
MPEyCMOTPEHHBIX paboyel mporpaMMoil yaeOHOM THUCITUTUTHHEIL.

OTBeThl U peleHuss 00y4aroIIUXCsl OLEHUBAIOTCS IO CIEIYIOIIMM OOUIMM KPUTEPUSIM:
pacrmo3HaBaHHe TMpoOJeM; OmpeleieHHe 3HauyuMol uHpopManuu; aHaIM3 MpodIeMm;
apryMEHTUPOBAHHOCTh; HCIOJIb30BAaHUE CTpATeTHMi; TBOPYECKMH TOIXOJ; BBIBOJBI, 0OIIas
TPaMOTHOCTb.



