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nJjaHa.
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nporpammbl
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pesynbtatbl 06y4yeHus

HaumeHoBaHue
KaTeropmn Kop m Kopn v HauMeHOBaHue (3HaTb, yMeTb, BllagaeTh,
(rpynnbi) HauMeHOBaHMue MHOMKaTOpa BOCTUMXKEHUSA COOTHECEeHHbIe C
. KOMNeTeHuuun KOMNeTeHLU UK MHOMKaToOpaMMu OOCTUXKEHUSA
KOMNeTeHUUN
KOMNeTeHuuu)
ObwenpogeccrnoHanbHble KOMAETEHLUN
OMNK-3 CnocobeH
NPVMEHSTb
COOTBETCTBYHOLLNN
un3unko- OlMK-3.2 3HaTb hUsnKo- 3HaTb (h3M4eCKne 0CHOBbI
MaTeMaTUYeCKNiA MaTeMaTU4ecKuin annapar, MeXaHuKK, pur3nkn konebaHmn
annapaT, MeTobl OCHOBHbIE 3aKOHbI 1 BOJIH, 3NEKTpUYeCcTBa U
dyHOameHTaNbHaA | aHanu3a um €CTeCTBO3HaHMA, MeToAbl MarHeTusma,

NnoAroToBKa MOLENNPOBaHUS, aHanM3a n MOLEeNnpoBaHus, 3/1EeKTPOANHAMUKN,
TEopeTNYeckoro n | TEOPeTUHECKOro u CTaTUCTUYECKON PUNKIN 1
3KCMEepUMEHTaNbHOr | 3KCNepuMeHTanbHOro TEPMOAUHAMMKN, KBAHTOBOM
0 NCCnenoBaHns nccnenoBaHus husnkn

npu peLleHnm
npodeccnoHabHbIX
3apay

OlMK-3.4 YMeTb NpUMEHSTb
(hn3nKo-MaTeMaTUYECKNIA
annapaT, MeToAbl aHann3a u
MOAEeNMpoBaHns,
TeopeTnyeckoro u
3KCNepuMeHTaIbHOr0
NCCNefoBaHNS, BbISBNATh
eCTeCTBEHHOHaYy4HY0
CYLLHOCTb npobnem,
BO3HMKAIOLLMX B X04€
npogeccnoHanbHON
LesTeNbHOCTU

YMeTb NPUMEHATH 3aKOHbI
MeXaHVKu, pusnkn konebaHui
1 BOJIH, 3N1EKTPUYECTBa U
MarHeTusma,
3/1eKTPOANHAMUKN,
CTaTUCTUYECKOW (PUNKIN 1
TepMOANHAMUKLN, KBAHTOBOW
pun3nKn pna peweHns 3agav
npodeccroHanbHON
feAaTeNbHOCTH

OlNK-3.6 BnageTtb HaBblkaMu
npUMeHeHns PU3nKo-
MaTeMaTU4eCKoro annapaTa,
METO/0B aHaNn3a U
MOEeNNPOBaHNSA, OCHOBHbIX
3aKOHOB €CTeCTBO3HaHUS,
TEOPETMYECKOro 1
3KCNepUMeEHTasIbHOr 0
nccnegoBaHns Npu peLleHnm
npogheccnoHanbHbIX 3a4au

BnaaeTb HaBblKaMu
NPYMEHEHNS 3aKOHOB
MeXaHuKK, purankn konebaHmn
1 BOJIH, 3NEKTPUYECTBa U
MarHeTu3Mma,
3N1eKTPOANHAMUKHA,
CTAaTUCTUYECKON N3UKM 1
TEPMOAUHAMMKIN, KBAHTOBOMN
busnkn ons peleHns agad
npogeccrnoHanLHoOM
LesTeNbHOCTK

YHMBepcasibHble KOMMeTeHLNN

CuctemHoe un
KpuTnyeckoe
MblLLEHME

YK-1 CnocobeH
OCYLLLeCTBNATb
MOWCK, KPUTUYECKII
aHaNn3 N CUHTE3
NHgopmaLnu,
NPUMEHATb
CMCTEMHBIN Noaxon
ONs pelieHmns
NOCTaB/IEHHbIX
3agad

YK-1.1 3HaTb OCHOBHI
CUCTEMHOro Noaxoaa

3HaTb OCHOBbLI CUCTEMHOTO
noaxona npu n3yvyeHun usnku




CYHTE3 MH(opMaLnK

YK-1.2 YMeTb oCyLLecTBAATb
NMOWCK, KPUTNYECKNIN aHann3 u

YMeTb 0CyLLeCTBAATb MOUCK,
KPUTNYECKNI aHaNIM3 N CUHTE3
MHGOpMaLMM N0 pa3NYHbIM
obnacTaM pusnkm

npumeHeHnsa CUCTeMHoro
noaxona Aons peweHnA
NOCTaBJIeHHbIX 3adau

YK-1.3 BnapeTb HaBblkaMu

BnapgeTb HaBblKaMu
NPUMEHEHNS CUCTEMHOIO
nogxoga ANns pelleHuns
NocCTaB/IeHHbIX 3a4a4 Mo
(pusunke

2. MecTo gucunnauHbl (Mopyns) B CTPYKType obpa3oBaTesibHOW NPOrpaMMmbl

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

Kogn,
KoMmne
TEeHUMU

7

MpepwecTBylowue
OUCLMUNIINHBI

MapannenbHo ocBauBaeMblie
BUCLUMJINHDI

Mocnepyowme AUCLUNIIUHDBI

OrK-3

MaTemaTuka; Xumnsa

AHanuTu4yeckne Metoabl
MOLEMPOBaHNSA SHEPreTUYeCKmX
cuctem; MvaporasoAnHaMuKa;
MoaroToBKa K npouenype 3alunThbl 1
3aluMTa BbIMYCKHOM
KBasIMUKaLMOHHOW paboThl;
YpaBHEHMNA MaTEMATUYECKON DUUKN;
YyebHas npakTrKa: NpoekTHas
npakTuKa; Y4yebHasa npakTuka:
npouanpyrowas npakTuka

YK-1

NHdopmaTrka 1 MHMOpPMaLMOHHbIE
TexHonornn;, MatemaTuka

AZlanTuBHbIE NH(OPMALMOHHO-
KOMMYHUKaLNOHHbIE TEXHOOTUN;
MoaroToBka K npouenype 3aWwuThl 1
3aluMTa BbIMYCKHON
KBaNNPUKaLMOHHOW paboThbl;
lpaBoBeneHmne; MNpakTrKo-
OPVEHTMPOBAHHbLIN NPOEKT; YpaBHEHMNSA
MaTeMaTu4eckon punsnku; Y4yebHas
npakTUKa: NPoeKTHas NpPakTuKa;
2Konorus

3. 06beM AUCUUNINHDI (MOﬂ,ynH) B 3a4eTHbIX eAuHUUaX C YyKa3daHueM KoJinyectBa
dKageMUu4eCkKux 4acos, BbiaeJIeHHbIX Ha KOHTAKTHYIO pa60Ty OGYHBIOI.UMXCH C
npenopaBsartesieM (no Bupam y‘-IEGHbIX 3aHATUM) U Ha CaMOCTOATEJIbHYIO pa60Ty

obyualowmxcs
Bcero yacos 1 cemectp
yacos /
- / 4yacoB B
Bupa yyebHOM paboThl . 4acoB B
31eKTPOHHOM .
dbopme 3/1IeKTPOHHOM
dopme
Ayp,uTopHa.a KOHTaKTHana paboTta (Bcero), 16/ 4 16/ 4
B TOM YuUcne:
NabopaTopHble paboTsl 4 4
Nexuunn 4/4 4/4
MNpakTn4eckne 3aHATUSA 8 8
BHeayauTOpHasa KOHTaKTHas paborta, KCP 8 8




g:z;cq'll'/ﬁ';?nbuau paboTa (Bcero), 246 246
BbIMOJIHEHNE KOHTPOJIbHbIX paboT 17 17
NoAroTOBKa K 3K3aMeHy 120 120
COCTaBJIeHME KOHCMEKTOB 109 109
KoHTponb 18 18
WTtoro: yac 288 288
WTtoro: 3.e. 8 8

4. Copep>XaHue aucumMniauHbl (Moayns), CTPYKTypupoBaHHOe no TeMaM (paspenam),
C YyKa3aHueM OTBeAeHHOro Ha HUX KoJiMyecTBa aKkageMUu4eCKux 4acos U BUAOB
y4eOHbIX 3aHATUHI

Bupbl yuebHOM
Harpysku u ux
Ne HauMeHoBaHuWe pasaena AUCLUNINHDI TPYAOEMKOCTb, Hachl
paspena
n3|np|n3|cpc|Beere
Yyacos
1 MexaHuKa. 2|41 2 36 44
2 MosiekynsipHO - KUHeTnYeckaa Teopus. TepMoanHamMmKa. O[O0 2] 40 42
3 D/1IeKTPNYeCcTBo 2 (0 0] 43 45
4 MarHeTusm 0l 0] 0| 26 26
5 BosiHOBas onTuka 010 41| 26 30
6 KBaHTOBas onNTuKa O|O0O] 0] 26 26
7 AToMHasa usnka O[O0 0] 26 26
8 fAnepHas msnka 1 GusnkKa 3NeMeHTapHbIX YacTuL 0]J]010] 23 23
KCP| 0] 0| O 0 8
Koutponb| 0 | 0 | O 0 18
Utoro| 4 | 4 | 8 | 246 | 288
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUH
Konunyectso
Ne HauMeHoBaHMe Copep>xaHue nekuuu yacos /
TeMa nekuum (mepeYeHb ANOAKTUYECKNX eanHNLL: 4acoB B
3aHATUA paspena o
paccMaTpvBaeMbIX MOATEM, BOMNPOCOB) | 9NEKTPOHHOM
cphopme

1 cemecTp




MpPOCTPaHCTBEHHO - BPEMEHHbIE
OTHoweHuns. Cnctema oTcYyeTa.
CKanspHble 1 BEKTOPHbIE hn3myeckme

Tema 1. BEJINYNHbI. OCHOBHbIE KWHEMATUYECKME
1 MexaHuKa. SN1EMEHTHI XapPaKTEPUCTUKK OBUKEHNA YacTul, 2
KVHEeMaTuKu CKOpOCTb 1 YCKOpeHUue 4YacTuLbl npu
KPVBOJIMHENHOM OBMXXEHUW. [ B/XeHMe
4acTULbl MO OKPY>XHOCTW. YrioBas
CKOPOCTb U YrnoBOE YCKOPEHHMe.
YcnoBus CcyLlecTBoBaHuUA
3JIEKTPMYECKOro Toka. [POBOAHUKN 1
Tema 16. N3019TOPbl 3aKOHbI Ol\lla n Ixoyns -
o JleHua B uHTErpansHom n
MoCTOAHHBIN o
2 DNeKTPMYecTBo . | andppepeHunanbHon popmax. 3akoH Oma 2
3JIEKTPUYECKIUIA y
ToK L1 3aMKHYTOW Lenu 1 yvyacTka Lenu,
cofepxxawiero ncto4Hmk 34C. 3akoH
COXPaHEHNA SHEPrum 4119 3aMKHYTON
uenw. MNMpasuno Kupxroda.
WToro 3a cemecTtp: 4
UToro: 4
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
Konuuectso
TeMma Copep>xaHue nabopaTopHoro saHATusA Yyacos /
Ne HaumeHoBaHue
nabopaTtopHoro (MepeyeHb ANOAKTUYECKUX eQUHNLL: 4acoB B
3aHATUA paspena -
3aHATUA paccMaTprBaeMbIX MOATEM, BOMPOCOB) | 91€KTPOHHOM
dopme
1 cemecTp
N3y4yeHne
3aKOHOB
LBVXEHUS Ten
(JTabopaTopHas
paboTa Ne 6).
PaBHOMepHOe fBMXeHue.
Homepa
1 MexaHuKa. PaBHOyCKopeHHOe aBuxeHne. CKOpoCTb. 2
aNbTepHATUBHbIX
YckopeHue. TMyTb .
nabopaTopHbIX
paboT: 1,5, 8, 9,
9a, 10, 11, 13,
14. 15, 16, 23,
27, 28, 30, 201
N3y4yeHne
3aKOHOB
LBUXEHUs Ten
(JTabopaTopHas
paboTta Ne 6).
PaBHOMepHOe [BMXeHMe.
Homepa
2 MexaHuKa. PaBHOyCKopeHHOe aBuxeHne. CKoOpoCTb. 2
anbTepHATMBHbIX
YckopeHue. MNyTh .
nabopaTopHbIX
paboT: 1,5, 8, 9,
9a, 10, 11, 13,
14. 15, 16, 23,
27, 28, 30, 201
UToro 3a cemecTp: 4
WToro: 4




4.3 Copep>xXaHue NPaKTUYeCKUX 3aHATUN

KonuuyectBo
TeMma Copep>XxaHue NPaKTUYeCKOro 3aHATUA yacos /
Ne HavmeHoBaHue
NpaKkTU4ecKoro (NepevyeHb ANOAKTUYECKUX €ANHNLL: 4acoB B
3aHATUA paspena .
3aHATUSA paccMaTpUBaEMbIX MOLTEM, BOMPOCOB) | 3/IEKTPOHHOM
cdopme
1 cemecTp
DNeMeHTbl KNHEMATUKW. [pamMonnHenHoe
ABM)KeHMe To4YKkN. KnHemaTumyeckoe
onucaHue gevxeHus. LBMKeHne TOYKN
1 MexaHuKa. KnHemaTunka 2
Mo OKPY>XHOCTW. YrnoBas CKOPOCTb.
YrnoBoe yckopeHune. HopMaJsibHoe U
KacaTeJibHOe yCKOopeHue.
KonmyecTBO TenoThbl. BHYTpeHHAS
3Heprus cuctemsl. Mepsoe Havano
TEPMOANHAMUKMN 1 €ro NPUMEHEHME K
MoJsieKkynapHo - Havana
n3onporeccam. Btopoe Ha4vano
KUHeTn4ecKas TEPMOLNHAMUKIN. .
2 TepMOLNHaMUKK. Kpyroson npoLecc. 2
Teopus. M3onpouecchl.
Tennosble ABUraTesn U XOJIOAUSIbHbIE
TepmoaunHamuka. | Llnknebl.
MaLUuHbI. Llnkn KapHo n ero K. n. 4.
BTopoe Ha4vano TepMOaANUHAMUKMN.
DHTpoONuUS.
3aKkoH Kupxroga. 3akoH CtedhaHa-
bonbLMaHa. 3aKoH cMeLeHus BuHa.
3 BosnHoBas Tema 19. Tensniosoe | KBaHTOBas runotesa u opmyJia MiaHka. 2
OnTuKa n3ny4yeHune Macca n nmnynsc poToHa. Popmyna
DVHLWTENHa NS POTO3IEKTPUYECKOTO
apekTa. Popmyna INHLWTENHA.
20. JasneHune
i Macca v nmnynec poToHa. [laBneHne
cBeTa. ekt
BonHoBas cBeTa. ekt KomnToHa. funoTesa ge
4 KomMmnToHa. . 2
ONTUKa . | Bponns. CooTHOLeHNe
KBaHTOBO-BOJIHOBOW y
HeornpeLesIeHHOCTeN.
Lyanunsm
WToro 3a cemecTp: 8
WTtoro: 8
4.4. Copep>XaHue CaMOCTOATeNIbHOU PaboThbl
Bun Copep>xaHue CaMOCTOATEJIbHOM
HaumeHoBaHue - paboThbi KonuyectBo
CaMoCTOATEJIbHOMU
pa3gena paboThI (MepeyeHb OMOAKTUYECKMUX e ANHNLL: YyacoB
paccMaTprBaeMbIX NOATEM, BOMPOCOB)

1 cemecTp




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.
MaTeMaTn4ecKuin; MaaTHUK. MPYy>KNUHHbIN
MaaTHUK. ®U3NYECKNA MAATHUK.
Crno)xeHne rapMoHnYyeckmnx konebaHumn.
3aTyxatowme KonebaHnsa. BolHYXOEHHbIE
KonebaHms. BonHoOBbIE MpoLecChl.

16

MexaHuKa.

HarnncaHne
KOHCMNeKTa

MyTb, NepemMeLLeHne, CKOPOCTb,
YCKOpeHWe, yrioBas CKOpoCTb, YrioBoe
YyCKOpeHue, LLeHTPOCTPeMUTESIbHOe
YCKOpeHWe, TaHreHUanbHoe yCKopeHue,
paBHOMEpPHOe [BUXKEHME,
paBHOYCKOpPEHHOe ABUXeHne Macca.
Cuna. Cnna TsxecTu. 3akoH lNyka.
TpeHune. ImnysibC Tena. 3akoH
COXpaHeHUs nMMybca IHeprus.
KnHeTnyeckas aHeprusd. MoteHumanbHas
3Heprus. 3aKoH COXpaHeHUs SHepruu.
PaboTa cunbl. MOWHOCTL. MOMEHT
nHepuun. MoMeHT cuibl. YpaBHeHue
OVHaMUKWN BpaLLaTesIbHOro ABUXEHUS.
KrnHeTnyeckas sHeprusa BpaLlatoLLerocs
Tena. 3aKOH COXpaHeHNs MOMeHTa
nMnynabca. AMNANTyOa, Kpyrosas
4yacToTa M (pa3a rapMoOHUYECKUX
konebaHuin. IHeprus konebaHumn.
MaTeMaTu4eckuin; MasaTHUK. MPYXXUHHbIA
MaATHUK. PU3NYECKUA MAATHUK.
CnoxxeHve rapMoHn4ecknx konebaHumm.
3aTyxatowmne KonebaHus. BoIHyX4eHHble
KonebaHms. BonHOBbLIE MPOLLECChI.
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MonekynspHo -

KNHETNYeCKaa TeopunA.

TepMognHammKa.

MOAroTOBKa K
3K3aMeHy .

MpeanbHbi ra3. [laBneHune, obbem,
TemnepaTypa rasa. YpaBHeHue

MeHOeneesa-KnanenpoHa. 3onpoueccsl.

NpeanbHbi ras. JaBneHne, obbemM,
TemnepaTypa rasa. YpaBHeHue

MeHpeneeBa-KnanenpoHa. M3onpouecchl.

Tennota. TennoemMKoCTb. BHYTpeHHAA
3Heprus.; NepBoe Ha4aso
TepMOAVHaMUKK U ero npuMeHeHune K
n3onpoueccam. YpasHeHne Manepa
Kpyroson npouecc. LUukn KapHo.
Tennosble asuratenu. K. . . Bropoe
Ha4ano TEPMOLUHAMUKN. DHTPOMMSA.

20

MoneKkynspHo -

KNHETNYeCKaa TeopunA.

TepMognHammKa.

HanncaHmne
KOHCMNeKTa

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

MeHOeneesa-KnanenpoHa. sonpoueccsl.

NpeanbHbi ras. JaBneHne, obbemM,
TeMnepaTypa rasa. YpaBHeHue

MeHOeneeBa-KnanenpoHa. i3onpoueccsi.

Tennota. Tenn0eMKoCTb. BHYTpeHHASA
3Heprusa.; NepBoe Ha4vaso
TepMOAMHaMUKKN U ero npuMeHeHune K
nsonpoueccam. YpaBHeHne Mariepa
Kpyroson npouecc. Lukn KapHo.
Tennosble asuratenun. K. . 1. Bropoe
Ha4ano TeEPMOLNHAMUKN. DHTPOMMSA.
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DNeKTPU4eCcTBO

NoAroToBKa K
3K3aMeHy

XapakTepuCTUKM 3NEKTPUYECKOro Nons.
MpuHLUMN cynepno3nummn. INeKTpuYecKni
Annosib. NMOTOK BEKTOPa HaNpPsS»XXeHHOCTN.
Teopema OcTporpancTkoro-raycca gns
3JIEKTPOCTATUYECKOr0 NOJs B BaKyyMe U
ee NprYMeHeHus Oas pacyeTa nonen.
PaboTa anekTpocTaTM4YeCKOoro rnons.
LUunpkynauns BeKTopa HanpsXeHHOCTK.
MoTeHUMan 3N1eKTPoCTaTUYECKOro Nos u
€ro CBfA3b C HAMNPSAXKEHHOCTbIO.
ioeanbHbIN NPOBOAHUK B
3JIeKTPOCTaTUYECKOM rMone.
DNeKTpoCTaTUYEeCKOoe MnoJie B NoaoCTu
npeasbHOro NPoBoAHMKa. EMKOCTb
KOHAEHCAaTOPOB. KoahunumneHT bl
€MKOCTU Y B3aUMHON eMKOCTH
NPOBOAHUKOB. KOHAEHCATOPLI. IHEPTUS
B3aUMOLEeNCTBUS INeKTPUYEeCKNX
3apAL0B. DHEPrUa CUCTEMbI 3aPAXKEHHbIX
NMPOBOAHUKOB. DHEPrusa 3apsaXKeHHOro
KOHAeHcaTopa. MNOTHOCTL 3Heprum
3J1eKTPOCTAaTUYECKOro Nons.
Monapusauns AuaneKkTpurka.
MonapusaunoHHbIe 3apsaibl
INeKTpU4eckoe cmelleHune.
OranekTpuyeckas NpoHNLAEMOCTb.
OCHOBHbIE YpaBHEHUSA 3N1IEKTPOCTATUKM
AV3N1eKTPUKOB. 'paHNYHble YyCNoBMA Ha
MOBEPXHOCTW pasgena «4u3NeKTpuk-
OVSNEKTPUK» U «MPOBOLHUK-
ON3NeKTPUK». NNOTHOCTb 3Heprum
3JIeKTPOCTaTUYECKOro nons B
AV3NeKTpuKe. YCNoBMA CyLeCcTBOBaHNS
3/1eKTPUYeCcKoro Toka. NpoBoaHUKN U
n3onaTopsl. 3akoHsl OMa n Ixoyns-
JleHua B nokasibHon popme. CTOPOHHME
cunbl 94C. UctoyHukm C. 3akoH Oma
[ON19 3aMKHYTOW Lenn 1 y4acTka uenu,
cogepxxatlero nctovyHuk 3A4C. 3akoH
COXPaHEeHUs 3Heprumn 49 3aMKHYTOM
uenu. Mpasuno Knpxroda.
TepM0o3JIeKTPOHHAA SMUCCUA U
KOHTaKTHblE ABNeHUSA. KOHTaKTHas
Pa3HOCTb NOTEHLUMaNoB. 3aKoHbl BosbTa.
Tepmo3[C. IhdhekT 3eebeka, MenbThe.
Tepmo3aieKTpuyeckune aBeHus.
DNEeKTPUYECKUIN TOK B BaKyyMe.
Mpouecchl NOHU3aLUMK N peKoMbUHaL MK,
DNeKTPUYECKUIN TOK B pacniaBax u
pactsopax. [loHaTMe 0 nnasme.
NebaeBckasa oanHa.
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DNeKTPU4eCcTBO

HanncaHmne
KOHCMNEKTa

XapakTepuCTUKM 3NEKTPUYECKOro Nons.
MpuHLUMN cynepno3nummn. INeKTpuYecKni
Annosib. NMOTOK BEKTOPa HaNpPsS»XXeHHOCTN.
Teopema OcTporpancTkoro-raycca gns
3JIEKTPOCTATUYECKOr0 NOJs B BaKyyMe U
ee NprYMeHeHus Oas pacyeTa nonen.
PaboTa anekTpocTaTM4YeCKOoro rnons.
LUunpkynauns BeKTopa HanpsXeHHOCTK.
MoTeHUMan 3N1eKTPoCTaTUYECKOro Nos u
€ro CBfA3b C HAMNPSAXKEHHOCTbIO.
ioeanbHbIN NPOBOAHUK B
3JIeKTPOCTaTUYECKOM rMone.
DNeKTpoCTaTUYEeCKOoe MnoJie B NoaoCTu
npeasbHOro NPoBoAHMKa. EMKOCTb
KOHAEHCAaTOPOB. KoahunumneHT bl
€MKOCTU Y B3aUMHON eMKOCTH
NPOBOAHUKOB. KOHAEHCATOPLI. IHEPTUS
B3aUMOLEeNCTBUS INeKTPUYEeCKNX
3apAL0B. DHEPrUa CUCTEMbI 3aPAXKEHHbIX
NMPOBOAHUKOB. DHEPrusa 3apsaXKeHHOro
KOHAeHcaTopa. MNOTHOCTL 3Heprum
3J1eKTPOCTAaTUYECKOro Nons.
Monapusauns AuaneKkTpurka.
MonapusaunoHHbIe 3apsaibl
INeKTpU4eckoe cmelleHune.
OranekTpuyeckas NpoHNLAEMOCTb.
OCHOBHbIE YpaBHEHUSA 3N1IEKTPOCTATUKM
AV3N1eKTPUKOB. 'paHNYHble YyCNoBMA Ha
MOBEPXHOCTW pasgena «4u3NeKTpuk-
OVSNEKTPUK» U «MPOBOLHUK-
ON3NeKTPUK». NNOTHOCTb 3Heprum
3JIeKTPOCTaTUYECKOro nons B
AV3NeKTpuKe. YCNoBMA CyLeCcTBOBaHNS
3/1eKTPUYeCcKoro Toka. NpoBoaHUKN U
n3onaTopsl. 3akoHsl OMa n Ixoyns-
JleHua B nokasibHon popme. CTOPOHHME
cunbl 94C. UctoyHukm C. 3akoH Oma
[ON19 3aMKHYTOW Lenn 1 y4acTka uenu,
cogepxxatlero nctovyHuk 3A4C. 3akoH
COXPaHEeHUs 3Heprumn 49 3aMKHYTOM
uenu. Mpasuno Knpxroda.
TepM0o3JIeKTPOHHAA SMUCCUA U
KOHTaKTHblE ABNeHUSA. KOHTaKTHas
Pa3HOCTb NOTEHLUMaNoB. 3aKoHbl BosbTa.
Tepmo3[C. IhdhekT 3eebeka, MenbThe.
Tepmo3aieKTpuyeckune aBeHus.
DNEeKTPUYECKUIN TOK B BaKyyMe.
Mpouecchl NOHU3aLUMK N peKoMbUHaL MK,
DNeKTPUYECKUIN TOK B pacniaBax u
pactsopax. [loHaTMe 0 nnasme.
NebaeBckasa oanHa.
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MarHeTunsm

NoAroToBKa K
3K3aMeHy

MarHuTHas nHOyKUns. BUTOK C TOKOM B
MarHUTHOM noJsie. 2MOMEHT cuJ,
LEeNCTBYOLWMX Ha BUTOK C TOKOM BO
BHELIHEM MArHUTHOM noJsie. MarHUTHbIN
mMomeHT. Cuna Amnepa. 3akoH buro-
CaBapa. MarHuTHoe nose
NPSAMOSIMHENHOr0 NPOBOAHUKA C TOKOM.
MarHUTHOE noJie KpyroBoro Toka.
BuxpeBon xapakTep MarHUTHOro noJs.
UnpKynauns BekTopa MarHUTHON
NHAYKUMW. MarHUTHOE none AJINHHOMO
cosieHonza. KoaghpumumneHTol
WHOYKTUBHOCTW W B3aUMHON
NHAYKTUBHOCTU. JBUXKEHNE 3apsaXKEHHbIX
4aCTUL, B 3JIEKTPUYECKOM 1N MAarHUTHOM
nonsx. Cuna JlopeHua. IddekT Xonna.
dneKTpoMarHuTHaa nHaykunsa. Mpasuno
JleHua. dBneHne caMoONHOYKLMK Npu
3aMbIKaHUKN 1 pa3MblKaHU
3JIeKTpunYeckon uenu. MarHnTHas
3Heprusa Toka. MNnoTHOCTb 3Heprum
MarHUTHOro nons. MarHMTHoOeE noJsie B
BellecTBe. JANHHbIA CoNleHong C
MarHeTMKOM. HamarHu4nBaHue
BelecTBa. MonekynspHble TOKW.
HamarHn4yeHHoCTb. Hanpsa)XeHHOCTb
MarHUTHOro nons. MarHuTHas
NPOHNL@eMOCTb. OCHOBHbIE YPaBHEHNS
MarHUTOCTATMKWN B BELLECTBE.
paHNYHble YCI0BUS Ha MOBEPXHOCTU
pasgena ABYX MarHeTUKOB. MI0THOCTb
3HEepPrun MarHUTHOro Nons B BeLLECTBE.
deppuMarHeTUKu, aHTUeppoOMarHeTuKm
n peppoMarHeTukn. MarHUToCTpUKLMUA.
fABneHune Muctepesunca. TemnepaTtypa
Kiopu.

10
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MarHeTunsm

HanncaHmne
KOHCMNEKTa

MarHuTHas nHOyKUns. BUTOK C TOKOM B
MarHUTHOM noJsie. 2MOMEHT cuJ,
LEeNCTBYOLWMX Ha BUTOK C TOKOM BO
BHELIHEM MArHUTHOM noJsie. MarHUTHbIN
mMomeHT. Cuna Amnepa. 3akoH buro-
CaBapa. MarHuTHoe nose
NPSAMOSIMHENHOr0 NPOBOAHUKA C TOKOM.
MarHUTHOE noJie KpyroBoro Toka.
BuxpeBon xapakTep MarHUTHOro noJs.
UnpKynauns BekTopa MarHUTHON
NHAYKUMW. MarHUTHOE none AJINHHOMO
cosieHonza. KoaghpumumneHTol
WHOYKTUBHOCTW W B3aUMHON
NHAYKTUBHOCTU. JBUXKEHNE 3apsaXKEHHbIX
4aCTUL, B 3JIEKTPUYECKOM 1N MAarHUTHOM
nonsx. Cuna JlopeHua. IddekT Xonna.
dneKTpoMarHuTHaa nHaykunsa. Mpasuno
JleHua. dBneHne caMoONHOYKLMK Npu
3aMbIKaHUKN 1 pa3MblKaHU
3JIeKTpunYeckon uenu. MarHnTHas
3Heprusa Toka. MNnoTHOCTb 3Heprum
MarHUTHOro nons. MarHMTHoOeE noJsie B
BellecTBe. JANHHbIA CoNleHong C
MarHeTMKOM. HamarHu4nBaHue
BelecTBa. MonekynspHble TOKW.
HamarHn4yeHHoCTb. Hanpsa)XeHHOCTb
MarHUTHOro nons. MarHuTHas
NPOHNL@eMOCTb. OCHOBHbIE YPaBHEHNS
MarHUTOCTATMKWN B BELLECTBE.
paHNYHble YCI0BUS Ha MOBEPXHOCTU
pasgena ABYX MarHeTUKOB. MI0THOCTb
3HEepPrun MarHUTHOro Nons B BeLLECTBE.
deppuMarHeTUKu, aHTUeppoOMarHeTuKm
n peppoMarHeTukn. MarHUToCTpUKLMUA.
fABneHune Muctepesunca. TemnepaTtypa
Kiopu.

10
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MarHeTunsm

BbINOJIHEHWNE
KOHTPOJIbHON
paboThl

MarHuTHas nHOyKUns. BUTOK C TOKOM B
MarHUTHOM noJsie. 2MOMEHT cuJ,
LEeNCTBYOLWMX Ha BUTOK C TOKOM BO
BHELIHEM MArHUTHOM noJsie. MarHUTHbIN
mMomeHT. Cuna Amnepa. 3akoH buro-
CaBapa. MarHuTHoe nose
NPSAMOSIMHENHOr0 NPOBOAHUKA C TOKOM.
MarHUTHOE noJie KpyroBoro Toka.
BuxpeBon xapakTep MarHUTHOro noJs.
UnpKynauns BekTopa MarHUTHON
NHAYKUMW. MarHUTHOE none AJINHHOMO
cosieHonza. KoaghpumumneHTol
WHOYKTUBHOCTW W B3aUMHON
NHAYKTUBHOCTU. JBUXKEHNE 3apsaXKEHHbIX
4aCTUL, B 3JIEKTPUYECKOM 1N MAarHUTHOM
nonsx. Cuna JlopeHua. IddekT Xonna.
dneKTpoMarHuTHaa nHaykunsa. Mpasuno
JleHua. dBneHne caMoONHOYKLMK Npu
3aMbIKaHUKN 1 pa3MblKaHU
3JIeKTpunYeckon uenu. MarHnTHas
3Heprusa Toka. MNnoTHOCTb 3Heprum
MarHUTHOro nons. MarHMTHoOeE noJsie B
BellecTBe. JANHHbIA CoNleHong C
MarHeTMKOM. HamarHu4nBaHue
BelecTBa. MonekynspHble TOKW.
HamarHn4yeHHoCTb. Hanpsa)XeHHOCTb
MarHUTHOro nons. MarHuTHas
NPOHNL@eMOCTb. OCHOBHbIE YPaBHEHNS
MarHUTOCTATMKWN B BELLECTBE.
paHNYHble YCI0BUS Ha MOBEPXHOCTU
pasgena ABYX MarHeTUKOB. MI0THOCTb
3HEepPrun MarHUTHOro Nons B BeLLECTBE.
deppuMarHeTUKu, aHTUeppoOMarHeTuKm
n peppoMarHeTnkn. MarHUToCTPUKLNA
fABneHune Muctepesunca. TemnepaTtypa
Kiopu.
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BosiHOBas onTuKa

MOAroTOBKa K
3K3aMeHy

dapaneeBCKasa U MaKCBEJ/I0BCKadA
TPaKTOBKW AABNEHUS 3JIEKTPOMarHUTHON
NHLYKUMW. BuxpeBoe anekTpuyeckoe
none. Tok cmeweHnsa. Cnctema
ypaBHeHU MaKkcBenna B UHTErpasibHow
thopMe. dneKTpoMarHuTHble KonebaHuns un
BOJIHbI. KonebaTeNbHbIN KOHTYP.
CobCcTBEHHble 3/IeKTPOMarHUTHbIE
KonebaHma. 3aTyxatowme n
BbIHYXXOEHHble 3/IeKTPOMarHUTHble
konebaHus. Cnyyal pe3oHaHca.
S/1eKTPOMarHUTHble BOJIHbI. BonHoBoe
ypaBHeHue. CKOpOCTb pacnpoCTpaHeHus
3JIeKTPOMarHUTHbIX BOJIH. 3aKOH
COXPaHeHUs 3Heprumn ons
3JIeKTPOMArHUTHOro noJis. MNIoTHOCTb
SHepPrun 3NeKTPOMarHMTHOro nons.
[MNOTHOCTb MOTOKA 3HEepPrum
3JIEKTPOMarHUTHOr 0 noss.
NHTephepeHumnsa BoNH. IHTepghepeHuuns.
MpuHLUMN cynepno3nymm Ons BOJH.
NHTephepeHumnsa niocknx
MOHOXPOMATUYECKNX CBETOBbLIX BOJIH.
Bpems 1 AfiiHa KOrepeHTHOCTMW.
MpocTpaHCTBEHHAs KOrepPeHTHOCTb.
PacyeT nHTEphepeHUMOHHON KapTUHbI OT
IBYX KOTePeHTHbIX NCTOYHUKOB.
NHTepdepeHLmna B TOHKNX MIeHKaX.
NHTepdhepomeTpbl. MoHATME 06
nHTepdepomeTpun. NMonapusauus.
AHMN30TpOMHbIE Cpefbl. DNIeMeHTbI
KPUCTaNIOONTUKN. DNEKTPOONTMYEeCKme
N MArHUTOOMTUYECKIME ABJIEHUS.
Oundpakuna ceeta. Qudpakuus.
MpuHuun MonreHca-®peHens.
Ondpakunsa ®peHens. HYucno GpeHens.
Odnppakunsa OpayHropepa. Oudpakuuns
Ha KPYrjioMm OTBEPCTUW, MPAMON LLenn 1
Ha MHOXKeCTBE napannesibHbIX Lenen.
OndpakunoHHasa peweTka. ducnepcus.
Mognenb cpefbl C Aucnepcuen.
lNokasaTesib npesioMmaeHns. HopmanbHas
1N aHoOMaJsibHasa gucnepcun. pynnosas
CKOpPOCTb. lNorsioweHne BoJIH. loBefeHmne
BOJIH Ha rpaHuLLe pa3fena ABYyX cpep.

10
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BosiHOBas onTuKa

HanncaHune
KOHCMNeKTa

dapaneeBCKasa U MaKCBEJ/I0BCKadA
TPaKTOBKW AABNEHUS 3JIEKTPOMarHUTHON
NHLYKUMW. BuxpeBoe anekTpuyeckoe
none. Tok cmeweHnsa. Cnctema
ypaBHeHU MaKkcBenna B UHTErpasibHow
thopMe. dneKTpoMarHuTHble KonebaHuns un
BOJIHbI. KonebaTeNbHbIN KOHTYP.
CobCcTBEHHble 3/IeKTPOMarHUTHbIE
KonebaHma. 3aTyxatowme n
BbIHYXXOEHHble 3/IeKTPOMarHUTHble
konebaHus. Cnyyal pe3oHaHca.
S/1eKTPOMarHUTHble BOJIHbI. BonHoBoe
ypaBHeHue. CKOpOCTb pacnpoCTpaHeHus
3JIeKTPOMarHUTHbIX BOJIH. 3aKOH
COXPaHeHUs 3Heprumn ons
3JIeKTPOMArHUTHOro noJis. MNIoTHOCTb
SHepPrun 3NeKTPOMarHMTHOro nons.
[MNOTHOCTb MOTOKA 3HEepPrum
3JIEKTPOMarHUTHOr 0 noss.
NHTephepeHumnsa BoNH. IHTepghepeHuuns.
MpuHLUMN cynepno3nymm Ons BOJH.
NHTephepeHumnsa niocknx
MOHOXPOMATUYECKNX CBETOBbLIX BOJIH.
Bpems 1 AfiiHa KOrepeHTHOCTMW.
MpocTpaHCTBEHHAs KOrepPeHTHOCTb.
PacyeT nHTEphepeHUMOHHON KapTUHbI OT
IBYX KOTePeHTHbIX NCTOYHUKOB.
NHTepdepeHLmna B TOHKNX MIeHKaX.
NHTepdhepomeTpbl. MoHATME 06
nHTepdepomeTpun. NMonapusauus.
AHMN30TpOMHbIE Cpefbl. DNIeMeHTbI
KPUCTaNIOONTUKN. DNEKTPOONTMYEeCKme
N MArHUTOOMTUYECKIME ABJIEHUS.
Oundpakuna ceeta. Qudpakuus.
MpuHuun MonreHca-®peHens.
Ondpakunsa ®peHens. HYucno GpeHens.
Odnppakunsa OpayHropepa. Oudpakuuns
Ha KPYrjioMm OTBEPCTUW, MPAMON LLenn 1
Ha MHOXKeCTBE napannesibHbIX Lenen.
OndpakunoHHasa peweTka. ducnepcus.
Mognenb cpefbl C Aucnepcuen.
lNokasaTesib npesioMmaeHns. HopmanbHas
1N aHoOMaJsibHasa gucnepcun. pynnosas
CKOpPOCTb. lNorsioweHne BoJIH. loBefeHmne
BOJIH Ha rpaHuLLe pa3fena ABYyX cpep.
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BosiHOBas onTuKa

BbINOJSIHEHNE
KOHTPOJIbHON
paboTshl

dapaneeBCKasa U MaKCBEJ/I0BCKadA
TPaKTOBKW AABNEHUS 3JIEKTPOMarHUTHON
NHLYKUMW. BuxpeBoe anekTpuyeckoe
none. Tok cmeweHnsa. Cnctema
ypaBHeHU MaKkcBenna B UHTErpasibHow
thopMe. dneKTpoMarHuTHble KonebaHuns un
BOJIHbI. KonebaTeNbHbIN KOHTYP.
CobCcTBEHHble 3/IeKTPOMarHUTHbIE
KonebaHma. 3aTyxatowme n
BbIHYXXOEHHble 3/IeKTPOMarHUTHble
konebaHus. Cnyyal pe3oHaHca.
S/1eKTPOMarHUTHble BOJIHbI. BonHoBoe
ypaBHeHue. CKOpOCTb pacnpoCTpaHeHus
3JIeKTPOMarHUTHbIX BOJIH. 3aKOH
COXPaHeHUs 3Heprumn ons
3JIeKTPOMArHUTHOro noJis. MNIoTHOCTb
SHepPrun 3NeKTPOMarHMTHOro nons.
[MNOTHOCTb MOTOKA 3HEepPrum
3JIEKTPOMarHUTHOr 0 noss.
NHTephepeHumnsa BoNH. IHTepghepeHuuns.
MpuHLUMN cynepno3nymm Ons BOJH.
NHTephepeHumnsa niocknx
MOHOXPOMATUYECKNX CBETOBbLIX BOJIH.
Bpems 1 AfiiHa KOrepeHTHOCTMW.
MpocTpaHCTBEHHAs KOrepPeHTHOCTb.
PacyeT nHTEphepeHUMOHHON KapTUHbI OT
IBYX KOTePeHTHbIX NCTOYHUKOB.
NHTepdepeHLmna B TOHKNX MIeHKaX.
NHTepdhepomeTpbl. MoHATME 06
nHTepdepomeTpun. NMonapusauus.
AHMN30TpOMHbIE Cpefbl. DNIeMeHTbI
KPUCTaNIOONTUKN. DNEKTPOONTMYEeCKme
N MArHUTOOMTUYECKIME ABJIEHUS.
Ondpakuna ceeta. Oudpakuunsa
MpuHuun MonreHca-®peHens.
Ondpakunsa ®peHens. HYucno GpeHens.
Odnppakunsa OpayHropepa. Oudpakuuns
Ha KPYrjioMm OTBEPCTUW, MPAMON LLenn 1
Ha MHOXXeCTBe napasuiefibHbIX LWenew
OndpakunoHHasa peweTka. ducnepcus.
Mognenb cpefbl C Aucnepcuen.
lNokasaTesib npesioMmaeHns. HopmanbHas
1N aHoOMaJsibHasa gucnepcun. pynnosas
CKOpPOCTb. lNorsioweHne BoJIH. loBefeHmne
BOJIH Ha rpaHuLLe pa3fena ABYyX cpep.
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KBaHTOBas oNTMKa

NoAroToBKa K
3K3aMeHy

TennoBoe n3nyyeHme abcontoTHO
YyepHoro Tena. 3akoH Knpxroda. 3akoH
CrethaHa-bonbumaHa. PacrnipeneneHue
3Heprum B cnekTpe abcontoTHO YepHOro
Tena. 3akoHbl BuHa. YneTpadguoneTtosas
KaTacTpoda. Popmyna Penes-I)xuHca.
®oTOoHbI. KBaHTOBag runotesa. ®opmyna
MnaHka. Heprusa oToHa. mnynbc
poToHa. CBA3b KOPMYCKYNAPHBIX U
BOJIHOBbIX XapakKTepuctuk. ®otoadgekT.
BHewHnn GoTO3IhDEKT 1 €ro 3aKoHbI.

®opmyna dNHWTENHa Ans hoTodddeKTa.

laBneHune ceeTa. KBaHTOBOE 1 BOJIHOBOE
06bsACHeHNe OaBneHns cBeTa. dOGeKT
KomnToHa. PaccesHue ¢poToHa Ha
BaJIEHTHOM 3JIeKTpoHe. KOMNTOHOBCKas
ONIHa BOJIHbI. 3aKOH COXPaHeHns
UMNynabca v 3Heprun. N'mnoTtesa ae
bponns. udpakuns 31eKTPOHOB U
HEeNTPOHOB. MMKpoOYacTuL.a B

O HOLLLeNIEBOM UHTephepomeTpe.
CooTHoOLLEHNE HeomnpeaeNneHHOCTEN.
MposBaeHne KOPNyCKyJIIPHO-BOJIHOBOIO
Ayanu3ma CBONCTB MaTepuun. Habopbl
O0[4HOBPEMEHHO HEN3MEPUMBIX BEIUHUH.
BosiHOBasa pyHKUMA. BosiHOBas pyHKLNA
N ee CTaTUCTUYECKUI CMbICH.
BepoATHOCTb. MNOTHOCTL BEPOATHOCTN.
OnepaTopbl UMMNYNbCA Y SHEPT UK.
BpemeHHoe ypaBHeHue LLpeguHrepa.
CTaumoHapHoe ypaBHeHue WpeanHrepa.
CTaumnoHapHble cocTosHusA. CeoboaHas
YyacTuua. YpasHeHue WpegnHrepa ons
csoboHOM YacTuubl. Ee sHeprus.
CobcTBeHHble hyHKUMKN. YacTuua B
OZHOMEPHOW N TPEXMePHON
noTeHunanbHbIX sMax. KBaHToBaHue
3HEPrumM n NMNyJibca YacTuLbl.
MpoxoXgeHne YacTuLbl Hag 1 Noa
noTeHuManbHbIM 6apbepoM. TYHHEbHbIN
3¢hhekT. KBaHTOBbIN FAaPMOHMNYECKNIA
OCLMNNATOP. DHEPrus HyneBblX
KonebaHmn.

10
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KBaHTOBas oNTMKa

HanncaHmne
KOHCMNEKTa

TennoBoe n3nyyeHme abcontoTHO
YyepHoro Tena. 3akoH Knpxroda. 3akoH
CrethaHa-bonbumaHa. PacrnipeneneHue
3Heprum B cnekTpe abcontoTHO YepHOro
Tena. 3akoHbl BuHa. YneTpadguoneTtosas
KaTacTpoda. Popmyna Penes-I)xuHca.
®oTOoHbI. KBaHTOBag runotesa. ®opmyna
MnaHka. Heprusa oToHa. mnynbc
poToHa. CBA3b KOPMYCKYNAPHBIX U
BOJIHOBbIX XapakKTepuctuk. ®otoadgekT.
BHewHnn GoTO3IhDEKT 1 €ro 3aKoHbI.

®opmyna dNHWTENHa Ans hoTodddeKTa.

laBneHune ceeTa. KBaHTOBOE 1 BOJIHOBOE
06bsACHeHNe OaBneHns cBeTa. dOGeKT
KomnToHa. PaccesHue ¢poToHa Ha
BaJIEHTHOM 3JIeKTpoHe. KOMNTOHOBCKas
ONIHa BOJIHbI. 3aKOH COXPaHeHns
UMNynabca v 3Heprun. N'mnoTtesa ae
bponns. udpakuns 31eKTPOHOB U
HEeNTPOHOB. MMKpoOYacTuL.a B

O HOLLLeNIEBOM UHTephepomeTpe.
CooTHoOLLEHNE HeomnpeaeNneHHOCTEN.
MposBaeHne KOPNyCKyJIIPHO-BOJIHOBOIO
Ayanu3ma CBONCTB MaTepuun. Habopbl
O0[4HOBPEMEHHO HEN3MEPUMBIX BEIUHUH.
BosiHOBasa pyHKUMA. BosiHOBas pyHKLNA
N ee CTaTUCTUYECKUI CMbICH.
BepoATHOCTb. MNOTHOCTL BEPOATHOCTN.
OnepaTopbl UMMNYNbCA Y SHEPT UK.
BpemeHHoe ypaBHeHue LLpeguHrepa.
CTaumoHapHoe ypaBHeHue WpeanHrepa.
CTaumnoHapHble cocTosHusA. CeoboaHas
YyacTuua. YpasHeHue WpegnHrepa ons
csoboHOM YacTuubl. Ee sHeprus.
CobcTBeHHble hyHKUMKN. YacTuua B
OZHOMEPHOW N TPEXMePHON
noTeHunanbHbIX sMax. KBaHToBaHue
3HEPrumM n NMNyJibca YacTuLbl.
MpoxoXgeHne YacTuLbl Hag 1 Noa
noTeHuManbHbIM 6apbepoM. TYHHEbHbIN
3¢hhekT. KBaHTOBbIN FAaPMOHMNYECKNIA
OCLMNNATOP. DHEPrus HyneBblX
KonebaHmn.
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KBaHTOBas oNTMKa

BbIMNOJIHEHNE
KOHTPOJIbHON
paboThl

Tennosoe n3ny4yeHne abcontoTHO
YyepHoro Tena. 3akoH Knpxroda. 3akoH
CrethaHa-bonbumaHa. PacrnipeneneHue
3Heprum B cnekTpe abcontoTHO YepHOro
Tena. 3akoHbl BuHa. YneTpadguoneTtosas
KaTacTpoda. Popmyna Penes-I)xuHca.
®oTOoHbI. KBaHTOBag runotesa. ®opmyna
MnaHka. Heprusa oToHa. mnynbc
(hoToHa. CBA3b KOPMYCKYNAPHBIX 1
BOJIHOBbIX XapakKTepuctuk. ®otoadgekT.
BHewHnn GoTO3IhDEKT 1 €ro 3aKoHbI.
®opmyna dNHWTENHa Ans hoTodddeKTa.
laBneHune ceeTa. KBaHTOBOE 1 BOJIHOBOE
06bsACHeHNe OaBneHns cBeTa. dOGeKT
KomnToHa. PaccesHue ¢poToHa Ha
BaJIEHTHOM 3JIeKTpoHe. KOMNTOHOBCKas
ONIHa BOJIHbI. 3aKOH COXPaHeHns
UMNynabca v 3Heprun. N'mnoTtesa ae
bponns. udpakuns 31eKTPOHOB U
HEeNTPOHOB. MMKpoOYacTuL.a B
OLHOLLENeBOM NUHTEpdepomeTpe.
CooTHoOLLEHNE HeomnpeaeNneHHOCTEN.
MposBaeHne KOPNyCKyJIIPHO-BOJIHOBOIO
Ayanu3ma CBONCTB MaTepuun. Habopbl
O0[4HOBPEMEHHO HEN3MEPUMBIX BEIUHUH.
BosiHOBasa pyHKUMA. BosiHOBas pyHKLNA
N ee CTaTUCTUYECKUI CMbICH.
BepoATHOCTb. MNOTHOCTL BEPOATHOCTN.
OnepaTopbl UMMNYNbCA Y SHEPT UK.
BpemeHHoe ypaBHeHue LLpeguHrepa.
CraumoHapHoe ypaBHeHue LLpeanHrepa.
CTaumnoHapHble cocTosHusA. CeoboaHas
YyacTuua. YpasHeHue WpegnHrepa ons
csoboHOM YacTuubl. Ee sHeprus.
CobcTBeHHble hyHKUMKN. YacTuua B
OZHOMEPHOW N TPEXMePHON
noTeHunanbHbIX sMax. KBaHToBaHue
3HEPrumM n NMNyJibca YacTuLbl.
MpoxoXgeHne YacTuLbl Hag 1 Noa
noTeHuManbHbIM 6apbepoM. TYHHEbHbIN
3¢hhekT. KBaHTOBbIN FAaPMOHMNYECKNIA
OCLMNNATOP. DHEPrus HyneBblX
KonebaHmn.
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AToMHas ursunka

NoAroToBKa K
3K3aMeHy

BogopononofobHble atoMbl CTpoeHue
aToMa. ATom Bogopofaa. CrnekTpsl
BOAOPOLOMNOLOOHbLIX aTOMOB M0 Teopun
bopa. MpumeHeHne ypaBHeHMNA
WpennHrepa K atomy Bogopoaa.
YacTuua B chepnyeckn CMMMeTPUYHOM
noJsie. JHepreTuyeckne ypoBHH.

MoTeHUManbl BO36Y)XAEHUS U NOHW3ALIN.

CnekTpbl BOAOPOAONoA06HbIX aTOMOB.
CnuH 3nekTpoHa. OnbIThl LLITepHa n
lepnaxa. lnaBHoe, opbuTanbHoe n
MarHUTHOE KBaHTOBbIE Y1CNa.
MpocTpaHCTBEHHOE pacnpeneneHme
MJIOTHOCTU BEPOSATHOCTU ANS 3/IeKTPOHa
B aTome Bogopofa. MpuHumn Maynu.
PeHTreHoBCKIMe cnekTpbl. KBaHTOBas
cTaTucTmka. CTaTuCcTU4eckoe onncaHmne
KBaHTOBOW CUCTeMbI, Pazninine mexxay
KBaHTOMEXaHU4YeCKON U CTaTUCTUYECKOW
BeposATHOCTAMU. CUMMETPUS BOJTHOM
(PyHKLMN MHOTMX OAMHAKOBbIX HYaCTULL.
KBaHTOBble naeasbHble rasbl:
pacnpegeneHne boze-anHWTENHA U
®epmun-Lunpaka.

10

ATOMHada u13nka

HarnncaHne
KOHCMNeKTa

BonopogononobHble atoMbl CTpoeHue
aToMma. ATom Bofopofa. CrnekTpsl
BOAOPOAONOA0OHBIX aTOMOB MO TeopUKU
bopa. NpumeHeHne ypaBHeHUA
LpennHrepa K atomy Bogopoza.
YacTuua B chepnyeckm CUMMETPUYHOM
noJsie. SHepreTmyeckne ypoBHMu.

MoTeHumansbl BO36y)KﬂeHVIFI N NOHN3aLUWNNn.

CnekTpbl BOAOPOAonoA06bHbIX aTOMOB.
CnuH 3nekTpoHa. OnbITel LTepHa n
lepnaxa. naBHOe, opbuTanbHoe n
MarHUTHOE KBAHTOBbIE Y1CNa.
MpocTpaHCTBEHHOE pacnpeneneHne
MJIOTHOCTU BEPOSATHOCTU A4 3IeKTPOHa
B aToMe Bogopoda. MpuHumn Maynu.
PeHTreHoBCKMe CnekTpbl. KBaHTOBas
CcTaTucTrKa. CTaTuCTUYeckoe onncaHue
KBaHTOBOW CUCTEMbI, Paznindine mexay
KBaHTOMEXaHNYeCKON N CTaTUCTUYECKON
BEPOATHOCTAMU. CUMMETPUS BOJIHON
(PYHKLUN MHOTMX OAMHAKOBBIX YacTuL,.
KBaHTOBbIE NAeasbHbIE rasbl:
pacnpeneneHune bose-dNHIWITENHA W
®epmu-Lunpaka.

12
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AToMHas ursunka

BbINOJIHEHNE
KOHTPOJIbHOM
paboThl

BogopononofobHble atoMbl CTpoeHue
aToMa. ATom Bogopofaa. CrnekTpsl
BOAOPOLOMNOLOOHbLIX aTOMOB M0 Teopun
bopa. MpumeHeHne ypaBHeHMNA
WpennHrepa K atomy Bogopoaa.
YacTuua B chepnyeckn CMMMeTPUYHOM
noJsie. HepreTUYeCcKne ypoBHuU.
MoTeHumnanbl BO3OYyXAEHNS 1 MOHMU3ALUN.
CnekTpbl BOAOPOAONoA06HbIX aTOMOB.
CnuH 3nekTpoHa. OnbIThl LLITepHa n
lepnaxa. lnaBHoe, opbuTanbHoe n
MarHUTHOE KBaHTOBbIE Y1CNa.
MpocTpaHCTBEHHOE pacnpefeneHune
MJIOTHOCTU BEPOSATHOCTU ANS 3/IeKTPOHa
B aTome Bogopofa. MpuHumn Maynu.
PeHTreHoBCKIMe cnekTpbl. KBaHTOBas
cTaTucTmka. CTaTuCcTU4eckoe onncaHmne
KBaHTOBOW CUCTeMbI, Pazninine mexxay
KBaHTOMEXaHU4YeCKON U CTaTUCTUYECKOW
BeposATHOCTAMU. CUMMETPUS BOJTHOM
(PyHKLMN MHOTMX OAMHAKOBbIX HYaCTULL.
KBaHTOBble naeasbHble rasbl:
pacnpegeneHne boze-anHWTENHA U
®epmun-Lunpaka.

AnepHas usnka un
(p13rKa 3/1eMEeHTapPHbIX
YacTuy

noaAroToBKa K
3K3aMeHY

CTpoeHune aToMHbIX anep. ATOMHbIe aapa
N nx onucaHue. flepekT Macchl 1 3Heprusa
cBa3n. CNnH aapa 1 ero MarHUTHbIN
MOMEHT. DeHOMEHOI0rn4eckne MoLenu
sfpa: ra3osas, kanesbHas, obonoyeyHas.
PafnoakTUBHOE N3Ny4YeHne 1 ero Buabl.
3aKOH pafnoakTMBHOro pacnaga.
MNpasuia cMeweHnsa. dhgekT
Méccbayapa. AoepHble peakunm n nx
OCHOBHble TuMebl. Mopor peakuyuu.
MexaHU3Mbl IAEPHbIX peakLni.
PafnoakTuBHbIE NMpeBpaLLeHns aTOMHbIX
anep. Peakuma sgoepHoro geneHus.
LlenHaa peakuus geneHusa. Peaktopsbl.
TepmosifiepHbI CUHTE3. ATOMHO-
MOJIEKYNAPHOE CTPOEeHMEe BeLecTBa.
ATOMHOe aap0. KBapKu. d1eMeHTapHble
4acTuubl: IENTOHbI, a4POHbI. TUMbI
B3aUMOAEeNCTBUSA. ABreHne
CBEPXMNPOBOAUMOCTU. KynepoBckue
napbl. CBEpXNpoBOANMOCTb 1 1 2 poaa.
BbicOKOTEMMNepaTypHasa u
CBEPXMNPOBOAUMOCTb. 3axBaT U
KBaHTOBaHMEe MarHUTHOIO MNOTOKa.
ShdekT [Ko3edcoHa. MarHeTuku. MNapa-
, Ana-, heppo- 1 aHTUheppoMarHeTuKu.
KBaHTOBas Teopusa eppoMarHeTnsma.

10
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flnepHas usnka n
pr3mnKa asieMeHTapHbIX
YyacTuL

HanncaHmne
KOHCMNEKTa

CTpoeHune aTOMHbIX sa4ep. ATOMHbIe a4pa
n nx onucaHme. [lethekT Macchbl U 3Heprua
cBsA3n. CNnH s4pa U ero MarHUTHbIN
MOMeHT. DeHOMeHOJIorn4yeckne MoLenu
ffpa: raosas, KanesbHas, 0bonoyeyHas.
PapnoakTnBHOE N3Ny4yeHne 1 ero Buabl.
3aKOH pajMoaKTUBHOIo pacnagja.
MpaBuia cMeweHnsa. IheKT
Méccbayapa. AnepHble peakuun n nx
OCHOBHble TuMbl. MNopor peakuyuu.
MexaHU3Mbl S4epPHbIX peakumni.
PafnoakTuBHbIe NpeBpaLLeHns aTOMHbIX
anep. Peakuns anepHoro AesieHus.
UenHasa peakuunsa neneHuns. PeakTopbl. 12
TepmosLepHbI CUHTEe3. ATOMHO-
MOJIeKyNspHOe CTPoeHKe BeLecTBa.
AToMHOe aapo. KBapKu. neMeHTapHble
4acTuubl: IENTOHbI, aAPOHbI. TUMbI
B3aUMOLencTBuS. fABneHne
CBEPXNPOBOAUMOCTU. KynepoBckue
napbl. CBepxnpoBoAnMOCTb 1 1 2 poaa.
BbicokoTeMnepaTypHas u
CBepXnpoBOAMMOCTb. 3axBaT U
KBaHTOBaHMe MarHUTHOIO MOTOKa.
AhdekT xo3edcoHa. MarHeTuku. Mapa-
, Ana-, eppo- N aHTUeppoMarHeTUKN.
KBaHTOBas Teopusa peppomMarHeTmsMa.

AnepHas pusmnka un
(p13rKa 3/1eMEeHTapPHbIX
YacTuy

BbINOJIHEHNE
KOHTPOJIbHON
paboThl

CTpoeHune aTOMHbIX a4ep. ATOMHbIe a4pa
N nx onucaHue. [letheKT Macchbl U 3Heprua
cBsA3n. CNnH s4pa U ero MarHUTHbIN
MOMeHT. OeHOMeHOoJIorn4yeckne MoLenu
ffpa: rasosas, KanesbHas, 06onoyeyHas.
PapnnoakTnBHOE N3NyvyeHne 1 ero Buabl.
3aKOH pajnoaKTUBHOIro pacnaga.
MpaBuia cMeweHnsa. IheKT
Méccbayapa. AnepHble peakuun n nx 1
OCHOBHble TuMbl. MNopor peakuyunu.
MexaHu3Mbl SOepHbIX peakumni.
PapvoakTuBHbIe NpeBpaLLeHns aTOMHbIX
a0ep. Peakuma soepHoro geneHuns.
UenHasa peakuuna neneHunsa. PeakTopbl.
TepmosLepHbI CUHTEe3. ATOMHO-
MOJIeKynsipHOe CTPoeHKe BeLecTBa.
ATOMHOe a4po.

WToro 3a cemecTp: 246

UToro: 246

5. NMepevyeHb y4eOHOU NuTepaTypbl M y4ebHO-MeTOaMYECKOro obecneyeHus no
AucuunnuHe (Mmopynio)

No
n/n

Bubaunorpaduueckoe onucaHue

Pecypc HTB
CamlTY
(3BC CamI'TY,
IPRbooks n T.4.)

OcHoBHasa nnTepaTypa
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BonbkeHwTenH, B.C. COopHMK 3aaay no obuiemy Kypcy ¢usmku / B. C.

DNEKTPOHHbIN

1 | BonbKeHLWTENH .- 3-e n3a., ucnp. n gon..- CMN6., KHmxHbin mup, 2013.- 327
c. pecypc
WNpopos, Nropb EBreHbesny 3agaym no obwen ¢pusnke : y4eb. nocobue ons

5 | CTYAEHTOB BY30B, obyyvaloLmXCcs No eCTeCTBEHHOHAYY., Ned. N TeXH. SNEeKTPOHHBIN
HanpaB/ieHMAM 1 cneunanbHOCTAM [TekcT] .- N34. 15-e, cTep..- CaHKT- pecypc
MeTepbypr; Mockea; KpacHoaap, JlaHb, 2018.- 416 c.: un.

Knac.y4eb.nmT.no dusmke. Kypc dusmkn. . T.1. // CaBenbes, Nropb

3 Bnaanmmposuy MexaHnka.MonekynspHasa gusmka : y4eb.nocobve gns DNIEeKTPOHHbIN
BY30B MO TEXH.N TEXHONOr .HanpaBaeHUaM u crew,. [TekcT] .- usg.4-e, pecypc
cTep..- Mocksa, JlaHb, 2008.- 351c.

4 Tpodumosa, T.WN. Kypc dmsnku : yueb. nocobue / T. U. Tpodumosa .- 20-e SNEKTPOHHBbIN
n3g., crep..- M., L Akagemuns, 2014.- 558 c. pecypc

5 Tpocumosa, T.N. Kypc dumsnku : y4eb.nocobue / T. N. Tpocumosa .- 17-e DNEKTPOHHbIN
n3ga.,crep..- M., Akagemus, 2008.- 558 c. pecypc
Yyeb.onsa sy3os.Crneu.nuT.. Kypc obwein pusnku: y4eb. nocobue B 5 7./ W.

6 B. CaBesnbes.- Cl16 ; M. ; KpacHogap: JlaHb // T. 5: KBaHTOBas ONTuUKa. DNEKTPOHHbIN
ATomMHasa ur3mka. Pusmka TBEpAOro Tena. Prsmka aToOMHOro agapa u pecypc
3JIeMeHTapHbIX YacTuu.- 2011.- 368 c.

Yyeb.nnsa sy3oB.Crneu.nnT.. Kypc obuien pusnku: yyeb.nocobue:s 5 1./ U. B. 31eKTDOHHbIA

7 | CaBenbes.- CI16 ; M. ; KpacHomap: JlaHb // T.3: MonekynsapHas usmnka un ecp c
TepMoanHaMmuka .- 5-e uspg., mcnp..- 2011.- 208 c. pecyp
YyebHukn ons By3oB. CneumanbHaa nutepaTypa. Kypc obwen dunsmku. . T.

3. // CaBenbes, Uropb Bnagmnmmnposmny KBaHToBas onTuka. AToMHas y
DNIeKTPOHHbIN

8 | pm3mka. dusmka TBEpAOro Tena.®u3nka aTOMHOr0 A4pa U 3NeMeHTapHbIX
. pecypc
yacTuy : y4eb. nocobue ansa BTy3oB [TekcT] .- u3a. 7-e, ctep..- Mockea,
JNlanb, 2007.- 317 c.
YyebHo-meToanYeckoe obecneyeHune

KBaHTOBas 1 sgepHas dumsmka : ¢b6.3afgay ¢ peweHmamu / 3neKTDOHHbIA

9 | Camap.roc.TexH.yH-T; cocT.: E. A. Kocapesa, A. M. LLTepeHbepr, 1. A. ef c
HanHwunok.- Camapa, 2016.- 91 c. pecyp
Kocapesa, E.A. 3agaHus no usmke ans caMocToaTeslbHON paboThl 5 .

. JIEKTPOHHbIN

10 | cTyAeHTOoB (MHAMBUAYANbHbIE AOMalLHMe 3adaHns) : cb. 3agay / E. A. .
Kocapesa, Jl. A. MutnunHa; Camap.roc.texH.yH-T.- Camapa, 2018.- 157 c. Pecyp
KocapeBa, E.A. KOHTPOJIb 3HaHW Ha TabopaTOPHOM MPaKTUKyMe Mo
(pusmnke. 4 1 MexaHuKka. MonekynspHasa pm3nka n TepMOLMHAMUKA :
npakTukym / E. A. Kocapesa, 0. B. BennkaHoBa; CaMap.roc.TexH.yH-T, DNIeKTPOHHbIN

11
Obwas usmnka n pusmnka HehTerasosoro npomseoacTea.- Camapa, 2020.- pecypc
123 c..- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3831
MuTnuHa, J1.A. Kypc ¢m3nkn. OCHOBLI aTOMHOM, A4EPHON (PU3NKU N (UNKK y

) ) DNEKTPOHHbIN

12 | TBepmoro Tena : y4yeb. nocobue / JI. A. MutamHa; Camap.roC.TeXH.yH-T.- g
Camapa, 2014.- 120 c. PECYP
MuTtnuHa, J1.A. Kypc unsnkun: neKTpocTaThKa. MOCTOAHHbIN TOK. 31eKTDOHHbIA

13 | SnekTpoMarHeTunam. OnTuka : Yyeb.nocobue / J1. A. MuTanHa; ef c
Camap.roc.TexH.yH-T.- Camapa, 2007.- 213 c. pecyp
MuTnuHa, J1.A. Kypc dusukun:MexaHnka.MonekynapHasa gusunka u y

. : DNEeKTPOHHbIN

14 | TepmoanHamuka : yyeb.nocobue / J1. A. MutnunHa; Camap.roc. TexH.yH-T.-

Camapa, 2007.- 202 c.

pecypc

HocTtyn obyyvatowmxcs K 9P HTB CamI'TY (elib.samgtu.ru) ocyliecTBnseTcs nocpencTBOM NEKTPOHHON
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NHMOPMaLIMOHHON 06pa30oBaTeNbHONM Cpeabl YHBepcUTeTa 1 cainTa HTB Caml'TY no J0rvHy 1 Naposio.

6. NepevyeHb MHPOPMALMOHHBLIX TEXHOJIONUK, UCNOJIb3YEMbIX NPU OCYLLECTBJIEHUHU
obpasoBaTenbHOro npouecca no AucuuniauHe (Moaynio), BKaOYas nepevyeHb
nporpaMMmHoro obecnevyeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMOMb3YETCs MyAbTUMeANiHOe obopyAoBaHNe.
OpraHn3oBaHO B3aMMoaeicTere obyyatolwerocs n npenofaBaTesNis C UCMOJIb30BAaHUEM 3JIEKTPOHHOM
NH-popMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

Ne Cnocob
HaumeHoBaHue MpoussopuTtensb
n/n pacnpocTpaHeHus
1 |[Zoom KnTtai (3apybexHnbiin) CaoboaHo
pacnpocTpaHsemoe
2 | MukpocodT CLLA (3apybexHbin) | JInLeH3noHHoe

7. NMepeveHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTh «MHTepHeT»,
npodeccuoHanbHbIX 6a3 AaHHbIX, MUHPOPMALMOHHO-CMPABO4YHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTkoe onucaHue Pexum pocTtyna
1 dnekTpoHHaa bubnnoTteka Tpynos http://lib.samgtu.ru PecypcCbl OTKpbLITOrO
coTpyaHukos Caml'TY JocTyna
2 | 9nekTpoHHasa bubnnoTteka POOU http://www.rfbr.ru/rffi/ru/ Pecypcel oTkpeITOrO
focTyna
dnekTpoHHaa bubnnoTteka
. - PecypcCbl OTKpbLITOrO
3 | obpazoBaTenbHbIX U Hay4YHbIX http://www.iglib.ru
9 focTtyna
N3L0aHUN
4 ﬁDI/IBVIKO"-MaTEMaTVI‘-ieCKVIVI XYpHan http://kvant.ras.ru/index.htm Pecypchbl oTKpbITOro
KeaHT" (ApxnB HomepoB ¢ 1970 r.) focTyna
YyebHble UHTepHeT-nocobus no , . . . PecypcCbl OTKpbLITOrO
5 dusvke MIPIA http://physics.fel.mirea.ru/index.php nocTyna

8. OnucaHmMe MaTepuanbHO-TeXHMYECKOU Da3bl, HEOOXO4MMON ANA OCYLLEeCTBJ/IEHUSA
obpasoBaTesbHOro npouecca No aucuunaumHe (Mmoaynio)

JIeKUMOHHbIEe 3aHATUA

AyanTopun Ona NEeKUWOHHbIX 3aHATUN YKOMMNAEKTOBaHbl Mebenblo U TeXHUYECKUMU CpeacTBamm
obyyeHuns, cnyxawummu Ana npepcTabfieHns yyebHon uHgopmauun 6onbwon aygutopum (Habopbl
LEeMOHCTPaLUNOHHOro obopyaoBaHUa (MPOEKTOpP, 3KpaH, KoMMbloTep / HOYTOYK), y4yebHo-HarnagHble, y4ebHo-
MeToAMYecKme nocobus, TeMaTU4eCKMe NANOCTPaLUN.

MpakTUYeckune 3aHATUA

Ayantopun ONa NpakTUYECKUX 3aHATUN YKOMMJIEKTOBaHbI CreunannsnpoBaHHONn Mebenbio u
TeXHN4YecknMmn cpefcteaMm obyvyeHus (MPoekTop, 3KpaH, KOMMboTep/HoyTOYK).

JlabopaTopHble 3aHATHUSA

Ona nabopaTopHbIX 3aHATUA ucnonb3yeTca ayauTtopusa Ne 304, ocHalleHHasa cnepylowmm
obopynoBaHuem: JlabopaTtopHas paboTa Ne 3 OnpepeneHne NocTosAHHOW Tepmonapbl. 1. AMnepmeTp 2.
SNeKTpnYecknin HarpeeaTenb 3. Tepmonapa TpaHchopmaTop 5. MNanbBaHoMeTp 6. MepekatoyaTens (2 wT.) 7.
Pesuctop JlabopaTopHasa paboTa Ne 31 DKcnepuMeHTajsbHas MPOBepKa KJAaCCMYECKON Teopuu
3/IeKTPONPOBOAHOCTU MeTannos. 1. AMnepmeTp 2. BonbTMmeTp 3. Perynatop HanpsxeHus JlabopaTopHas
paboTa Ne 33 OnpeneneHune aNeKTPOLABUIKYLLEN CUMbI FasibBaHUYECKOr0 31IeMEHTa METOAO0M KoMMeHcaumu. 1.
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Peoxoppg 2. MepekntovaTens 3. NanbBaHoMeTp 4. IneMeHT BecToHa (1,01854 B) 5. MNafibBaHUYECKUA 3NEeMEHT
(nCcTOYHMK nuTaHua) 6. bnok nuTaHuda. JlabopaTtopHas pabota Ne 36 OnpepeneHune ynenbHOro 3apsaga
3JIEKTPOHa C MOMOLLbIO 3aKOoHa borycnasckoro-JleHrmiopa. 1. biok nutaHua 2. AMnepmeTp 3. BonbTmeTp 4.
MunnusonbTMeTp 5. Anof 2U2C 6. Cuctema TymbnepoB nepeksovyeHns Toka Hakana. JlabopatopHas paboTa
Ne 38 N3y4yeHune 3neKTPOHHOro ocumanorpada. 1. INeKTpoHHbIN ocumnnorpad 20-7 2. JlabopaTopHbIn
aBToTpaHcdopmaTop (JIATP) 3. BonbTmeTp 4. 3ByKOBOW reHepaTop 3M-10 5. Mara3nH conpoTuBaeHuin 6.
Pe3uctop usmepsiemoro conpotuBneHus. JlabopatopHasa paboTa Ne 39 CHATME XapaKTepuUCTuUK
TpexanekTpoLHON namnbl. 1. bnok nutaHus 2. MNMoTeHunomeTp 3. BonbTmeTp (2 wT.) 4. Knwy 5.
MunnnamnepmeTp 6. Boinpsmutens (TpexanekTponHas namna). JlabopaTopHas paboTta Ne 41 OnpeneneHne
FOPM30HTaJIbHON COCTaBASAIOLLEN HANPSXKEHHOCTM MarHUTHOrO Nons 3eMnun. 1. TaHreHc-ranbBaHoMeTp 2. Koy
3. bnok nutaHua 4. AMnepmeTp 5. PeocTaT. JlabopaTopHas pabota Ne 44 OnpeneneHne MHAYKTUBHOCTY
KaTywku. 1. bnok nutanua 2. AMnepmeTp 3. BonbTMeTp 4. MarasumH KaTylwek MHAYKTUBHOCTW. JlabopaTopHas
paboTa Ne 46 I3MepeHne ANnHbI 31EKTPOMArHUTHOW BOJIHbI B IBYXMNPOBOAHOW NnHUK. 1.MeHepaTop 2. MoCTUK
C NaMnoykon-pesoHaTopoM. JlabopaTopHasa pabota Ne 47 Pe3oHaHC HanpsxeHuin. 1. 3ByKOBOW reHepaTop
3M-10 2. MunnnamnepmeTp 3. MarasunH conpoTuBneHuin 4. Mara3suH emkocTeln JlabopaTopHas paboTta Ne52
OnpepeneHne 0THOCUTENBLHON AN3NEKTPUYECKON NPOHNLLAQEMOCTM BellecTBa. 1. BaoK nnTaHns, COeANHEHHbI
C reHepaTopoM 4acToThl U KonebaTenbHbIM KOHTYpoM.JlabopaTopHas paboTta Ne 54 M3yyeHne paboThl
NONYyNpPOBOLHUKOBLIX BbimpAMuTenen. 1. baok nutaHua 2. AMnepmeTp 3. BonbTmeTp 4. PeocTtaT 5.
MonynpoBoAHWKOBLIA anofd. JlabopaTopHas pabota Ne 56 MonynpoBogHuknu. 1. MarasuH emkocTen 2.
Ocumnnorpad.na nabopaTopHbIX 3aHATUN Ucnonb3yeTtcsa ayautopus Ne 316, oCHalleHHas cnegylowmnm
obopynosaHmem: J1.p. Ne3: 1.YcTaHOBKa 414 onpeaeneHna NnoCTOAHHOW TepMonapbl: TepMmonapa, 610k nuTaHus,
rasibBaHomeTp.Jl.p. Ne31: 2.YCcTaHOBKa 415 NMPOBEPKU KJIACCUYECKON TeopUmn 31eKTPonpoBoaHOCTN.J1.p. Ne32:
3.YCTaHOBKa ONS U3MEPEHMWS INIEKTPUYECKMX COMPOTWUBAEHUA METOAOM MOCTa: Peoxoph, MarasuH
conpoTusneHnin Rx1, Rx2, raibBaHOMETP, K04, UCTOYHMK perynmpyemMoro Hanps»keHus. J1.p.Ne33 4.YcTaHoBKa
ans onpegeneHna 34C anemMeHTa METOLOM KOMMEHCaLMK: peoxopa, 3nemeHTol Ex, En, 610k nutanma. J1.p.Ne
345.YcTaHoBKa ANs OonpefesieHns napamMeTpoB Leny MOCTOSHHOIO TOKa: BOJIbTMETP, amnepmeTp, 610K
nuTaHus, peoxopa.Jl.p.Ned3 6.YcTaHOBKa Ans nsydyeHus adpekta Xonna: Beinpamutens (BYI -2M), amnepmeTp
(2wT.), BONBLTMETP, peocTaT, 31eKTpoMarHnT.J1.p.Ne48 7.YCTaHOBKa 015 U3YYEHUS ABIEHMNA pe30HaHCa TOKOB:
nabopaTopHbIN aBTOTpaHchopMaTop, amnepmeTp (3WT.), MarasvH eMKoCTeln, KaTylwKa UHAYKTUBHOCTMW.
J1.p.Ne51(1) 8.YcTaHOBKa AJ1S M3y4YEeHMS KOHOEHCATOPOB: PEOXOPA, FeHepaTop MEPEMEHHOr0 TOKa 3BYKOBOW
4yacToThl, TenedoH, 610k emkocten (Cx, Co). JI.p.Ne51(2) 9.YcTaHOBKa ANS rpafynpoOBKM KOHLEHCaTopa
nepeMeHHON EMKOCTU: reHepaTop NEPEMEHHOI0 TOKa 3BYKOBOW 4YaCTOTbl, KOHOEHCATOP NEPEMEHHON EMKOCTH,
TenegoH. J1.p.Ne52 10.YcTaHOBKa A4N1a onpefeneHns OTHOCUTENbHOW AUIIEeKTPUYECKON MPOHULLAeMOCTH
BeLLeCTBa: KOHAEHCATOP Hen3BeCTHOM EMKOCTY CX, yCTaHOBKa CO BCTPOEHHbIMW: KOHAEHCATOPOM NepeMeHHOoN
EMKOCTU, reHepaTopPOM BbICOKOYACTOTHbLIX KosiebaHuin, KoHTypoM L, 6iokom nutaHus. J1.p.Ned4 11.YcTaHOBKa
ONs onpeaeneHns UHOYKTUBHOCTU KaTywku.J1.p.Ne56 12.YcTaHoBKa Oas n3ydYeHus paboTbl BbINpSMUTENEN:
ocumnnorpad), 4acToToMep, peocTaT(2wWT.), BeinpsMuTens, nabopaTopHbIi aBTOTpPaHChoOpMaTop, BaTTMETP,
amnepmeTp, BosibTMeTpP. J1.p.Ned43 (a)l3.YcTaHOBKa ANs m3yyeHus addekTta Xonna. Ona nabopaTopHbIxX
3aHATUN ncnonb3lyetca ayautopusa Ne 317, ocHaweHHasa cnepyownm obopynosarHnem: 1. JlabopaTopHas
paboTta Ne 61. MI3y4yeHne onTmyYeCckux CBOMNCTB NINH3. YCTaHOBKa A9 HabnogeHns n3obpa)keHuin, co3aaHHbIX
nnH3amm 1) OnTuyeckasa ckambs; 2) ocBeTUTeNb; 3) 3KpaH; 4) LBOAKOBLINYK/Aaa MH3a; 5) KloBeTa. 2.
JNabopaTopHasa pabota Ne 62. N3y4yeHne MUKpoobbEKTOB C MOMOLLLI MUKpockona. 1) mukpockon P20; 2)
OKYnApHbIN MukpomeTp FOCT 7865-56 3) andpakumoHHasa pewweTka; 4) MukpoobbekT. 3. JlabopaTopHas
pabota Ne 63. OnpepeneHne Cunbl CBeTa JaMMbl HakaauMBaHua. 1) poTomeTpuyeckas CkamMbsa2)
TpaHcopmaTop TP-8. 4. JlabopaTopHaa paboTa Ne 64. M3yyeHne CNeKTPOB MPOMyCKaHUA ONTUYECKUX
CBETO(UILTPOB. 1) yCTaHOBKa 415 U3YYeHUS CNEKTPOB NPOMyCKaHMs OonTuYeckmux ceetodunabTpos ST 701; 2)
BosibTMETp M 1106. 5. JTabopaTopHas paboTa Ne 65. 3y4eHune nHTepdhepeHUMOHHOM CXxeMbl Konew, HbloToHa. 1)
yCTaHOBKa ANns HabnwaeHus konew HbotoToHa. 6. JTabopaTopHaa paboTta Ne 67. OnpeneneHmne onTUYeCKNX
XapakTepuCcTuK ANQPaKLNOHHON peLleTKN U AJNHbI CBETOBOW BOHbI MPY MOMOLLN roHUOMeTpa. 1) ycTaHOBKa
ana HabnwogeHuna gugpakuuy YNM-MUOW Ne 57; 2) annapaT nyckoperynupytowun 1 YBU - 30. 7.
NabopaTopHasa pabota Ne 68.0npenenerHune yrna nonaHow nonspusauun. 1) yctaHoBka Ans HabnogeHus
nonapu3oBaHHoOro ceeTa; 2) 6710k nuTaHusa. 8. JlabopaTtopHasa pabota Ne 69. M3yyeHue 3akoHa Manioca.
1)ycTaHoBKa ANs U3yyeHusa 3akoHa Mantoca; 2)MukpoamnepmeTp M 266 M; 3) 610K nuTaHus "IneKTpoHUKa
K-1". 9. labopaTopHas paboTta Ne 70. OnpeneneHne KOHLEHTPaLUK pacTBOPa Npu NoMoLWM nonsgpumeTpa. 1)
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nonsipuMeTp-caxapumeTp; 2)2 Tpybku c caxapHbiM pacTBopoM. 10. JlabopaTopHas pabota Ne 73a.
iccnepoBaHne HEKOTOPbIX 3aKOHOMepHOCTeW ¢oTo3ddekTa. 1) ycTaHOBKa AN M3y4yeHusa 1-ro 3akoHa
doToahekTa: 1. onTMYeckasd CKambs; 2. UCTOYHUK U3Nly4eHUd (lamMna HakanunBaHus); 3. (OTOINEMEHT
BaKYYMHbI; 4. (0OTO3/IEMEHT ra3oHanofHeHHbIA. 2) 610K NuTaHua BYM-2; 3) BonbTMeTp; 4) MMKpoamnepMeTp.
11. NlabopaTopHas paboTa Ne 75. OnpepeneHne nokasaTens NpesomseHns C NOMOLLb0 MUKpockona. 1)
Mukpockon AY-12; 2) nccnepyemble obpasubl (2 wtyku). 12. JlabopaTopHas paboTta Ne 77. OnpepeneHue
OMTUYECKNX CBONCTB MjacTMacC MU CTeKJa C MOMOLLbI0O YHUBEpPCanbHOro gotomMeTpa ®M-56. 1) hoTomeTp
®M-56; 2) 610k nuTaHud. 13. JlabopaTopHasa paboTta Ne 79./3y4yeHne cnekTpoB. yCTaHOBKa 415 HabaogeHns
CrnekTpoB: 1. onTU4yeckas CKamb$s, 2. CNeKTPOMeTP-MoHoXxpoMaTop YM-2, 3. 6110k nuTaHus, 4. pTyTHas Namna,
5. HeoHoBas namna, 6.n1amMna HakanmeaHus, 7. Habop ceseTounabTpoB. 14. JlabopaTopHasa paboTa Ne 90.
HopMmanbHas gucnepcus. yCTaHOBKa ONs HabnogeHns gucnepcun: 1. onTuYeckas CKambs, 2. CNEKTPOMETP-
MoHOXpoMaTop YM-2, 3. 610K nuTaHua, 4. pTyTHasa namna.fng nabopaTopHbIX 3aHATUA MCNONb3yeTCs
ayantopus Ne 319, ocHaweHHaa cnepyowmm obopygosaHuem: 1. Jl.p. Nel "PacyeT norpewHocTn npu
onpeneneHU MNAOTHOCTU TBEPAbIX Tea C MOMOLWbLID MPOCTENWNX U3MepuTenbHblX nNpubopos"-
MUKpomeTpbl-10wT. 2. JI.p. Ne5-ycTaHoBKka "liccnenoBaHue kKonebaHuii MaTeMaTMYeCKOro U U3NYeCcKoro
MasATHUKOB." . 3. Jl.p. Ne6 "lI3yvyeHue 3aKOHOB ABUXeHS Ten" -ycTaHOBKa MaluHa ATeypga. 4. Jl.p. Ne8-
yCTaHoBKa "M3y4yeHue 3akoHa coxpaHeHust umnynabca npu ygape ten" 5. Jl.p. Ne9-"MaaTHuk Obepbeka."-
MadaTHUK Obepbeka. 6. JI.p. Ne14 "i3mMepeHne ckopoCTu 3ByKa no cnocoby KenHke"-Tpybka KBMHKE, 3ByKOBON
reHepaTtop. 7. JI.p. Nel5- ycTaHOBKa 4S9 onpefesnieHns CKOPOCTU 3ByKa MeTooM beryliein BosHbl,3BYKOBOW
reHepaTtop , ocumnorpad. 8. Jl.p. Nel9 "OnpepeneHne TeMnepaTypHOro KosgduumeHTa AUHENHOT O
paclmpeHns TBepAabix Ten no cnocoby MeHpeneesa."-ycTtaHoBka MeHgeneesa. 9. JI.p. Ne21 "Onpepenenune
OTHOLUEHUS TennoeMKoCcTel Bo3ayxa MeToaoM KrnemaHa-[e3sopma."-ycTaHoBKa KnemaHa-Oe3opma. 10. Jl.p.
Ne23 "OnpepeneHne OWHAMWYECKON BA3KOCTU XMAKOCTWM no meTtody CToKca."-CTEKAAHHbIA LUANHAP,
3aMOJ/IHEHHbIA TINLEPUHOM-2WIT, CeKyHAOMep-2WT., MUKKpomeTp-2wT. 11. Jl.p. Ne24-ycTaHOBKa Mo
onpepeneHunto cpegHen annHel ceobofHOro npobera Monekyn Bo3fyxa NyTeM U3MepeHUs LUHAMUYeCKown
BA3KOCTU, ceKyHAoMep. 12. JI.p. Ne27-yCTaHOBKa K onpeaeneHnio MOMEHTOB MHepLUM BpaLlaLwWwmxca Ter,
cekyHgomep. 13. Jl.p. Ne28 "OnpepeneHne CKOpoCcTn "nyam" m n3y4eHne 3aKOHOB COXPaHEHUSA C MOMOLLbIO
6anMCTNYeCKoro MasTHUKA"-6annnNCTNYECKNA MasSiTHUK, CEKYHA0MEP, NNHENKY.[ns nabopaTopHbIX 3aHATUNA
ncnonbsyetca ayantopma Ne 320, ocHalleHHas cneayowmm obopynosaHmem: 1. JlabopaTtopHas pabota Ne 37 "
PacnpepeneHne TepMo3/iIeKTPOHOB no ckopocTam" Ne n/m HaumeHosaHve Tun Ne npubopa lMNpepen namepenuin 1
Bnok nuTaHus (BbINpAMUTENb) NOCTOSHHOIO TOKa - 220B 2 BonbTmeTp M82 935,97 15;30;150;600;1500B 3
AMnepMeTp NOCTOAHHOro Toka 3-39 115954 0,25A;0,5A;1A 4 MunnvamnepMeTp NOCTOAHHOro Toka M-104
13183 0,015;0,03;0,075;0,15; 0,3;0,75;1,5;3;7,5;15;30A 5 MukpoamnepmeTp NOCTOAHHOro Toka M-95 19823
appeTtup; 100mkA;10MKA; 0,5MB 6 MaHenb ¢ namnon 6X2I1; nepeknovatenem 7 lMNepeknoyaTesb y4ebHbI
5A;24B 8 PeocTtaTbl R1=5000 Om n R2= 500 Om 2. JlabopaTopHasa pabota Ne 61a "MeTon beccens" Ne n/n
HanmeHoBaHue Tun Ne npubopa Mpenen unamepeHunn 1 Jlamna oceetutenbHas 2 JInH3bl Cobupatowas,
paccenBatowan 3 9kpaH 3. JlabopaTopHas pabota Ne 65 "OnpeneneHne pagnyca KpUBMU3HbI NH3bI U OJAUHbI
BOJIHbI CBETA U3 HabnoaeHnn nHTepdepeHUMoHHbIX Koneul HetoToHa" Ne n/n HanmeHoBaHmne Tun Ne npubopa
Mpenen nimepeHnn 1 Mukpockon MBM-2 733983 2 Jlamna ocBeTuTenbHas 3 CBeTOGUALTPbLI (KpacCHbIN,
3eneHbin) 4. JlabopaTopHasa pabota Ne 67 "OnpeneneHne nepuofa ANPPaKUNOHHON PELIETKN U AJNHbI
CBETOBOW BOJIHbI C MOMOLLbIO roHMomeTpa" Ne n/n HaumeHoBaHue Tun Ne npubopa Mpenen namepennin 1
FoHnomeTp 2 PTyTHasa namna 3 OudpakunoHHaa peweTtka 0,01mm 5. JTabopaTopHas pabota Ne 69 "lMpoBepka
3akoHa Mantca" Ne n/n HaumeHoBaHue Tun Ne npubopa Mpepen namepeHnin 1 Jlamna HakanuBaHus 2 2
nonsponta 3 ®otoanemeHT 4 FanbBaHoMmeTp 100 6. JlabopaTopHaa paboTa Ne 70 "OnpepeneHue
KOHLEHTpauun caxapHoro pacteopa npu nomowu nonspumetpa” Ne n/n HanmeHoBaHme Tun Ne npnbopa
Mpepen nimeperuin 1 MonyteHeson nonapumeTp (caxapumeTp) Cy-4 85-778 2 bnok nutaHus 7. JlabopaTopHas
paboTa Ne 71 "iccnepoBaHme BpalleHUs MAOCKOCTY NOASApU3aLum CBeTa B NPOAOALHOM MarHUTHOM Moje
(achhekT Papaged)" Ne n/m HaumeHoBaHume Tun Ne npubopa Mpenen namepenun 1 Caxapumetp Cm 690031 2
ConeHounp 3 Boinpamutens 4B 4 AsToTpaHchopmaTop 2378 JIATP 443084 250B 5 AMnepMeTp NOCTOAHHOIO
Toka 3 59 73261 2,5A; 5A 6 Jlamna ocseTuTensHas 60BT 8. JlabopaTopHaa pabota Ne 72 "ccnepoBaHus
oTo3nekTpu4eckoro apdekTa n onpeaeneHmne NnocTosaHHon MnaHka" 1 Jlamna HakannBaHus 2 bok nuTaHus
Ansg namnbl (TpaHchopmaTop, BuinpaMuTens) BYM-2M 3 AmnepmeTp nNoCTOAHHOrO Toka M244 16394
10;20;50;100; 250;500;1000 MKA 4 BonbTMeTp NOCTOAHHOro Toka B-1500/5 22865 1,5;15;150;1500 B
9.labopatopHaa pabota Ne 73 "WccnepoBaHue HEKOTOPbLIX 3akOHOMepHocTel doToahdekTa" Ne n/n
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HaumeHoBaHue Tun Ne npubopa Mpepen namepeHnin 1 Jlamna HakanuBaHusa 2 bBAoK NUTaHUa AN Namnbl
(TpaHcdopmaTOop, BoiNpAMUTENL) BYM-2M 3 AMnepmeTp NOCTOAHHOro Toka M244 16394 10;20;50;100;250;
500;1000MKA 4 BonbTMeTp NOCTOAHHOrO Toka B-1500/5 22865 1,5;15;150;1500B 10. JTabopaTopHas paboTa Ne
74 "Tennosoe mn3nydyeHne" Ne 1 Ne n/n HammeHoBaHue Tun Ne npubopa Mpenen namepeHuin 1 MupomeTp
OMMunpP-017 2 Namna HakanusaHus 3 bJIOK NUTaHWAa Ans namnel (TpaHcopmaTop, BbinpaMuTess) 4 AMnepmeTp
NoCTOAHHOro Toka M109 1822 2,5A;5A 5 BonbTMeTp NocTossHHOro Toka 359 80785 3;7,5;15;30B 6 bnok
nuTaHua gns nupomeTpa 4B Ne 2 Ne n/n HaumeHoBaHue Tun Ne npubopa lMNpenen namepenuin 1 NMupomeTp
ONMNWMP-017 11220 2 Jlamna HakanueaHua 3 biok nuTaHWsa ANS namnbl (TpaHCchopMaTop, BeiNpAMUTENL) 4
AMnepMeTp nocTosHHoro toka ACT 44748 2,5A;5A 5 BonbTMeTp NOCTOSAHHOro Toka 441832 3;7,5;15;30B 6
bnok nutaHusa gnsa nupomeTtpa 4B 11. JlabopaTopHas pabota Ne 78 "I3y4eHne HEKOTOPbIX 3aKOHOMEPHOCTEN
BHYTpPeHHero goTosddekTa B nonynposogHmkax" Ne n/n HanmeHoBaHme Tun Ne npunbopa Mpepen namepexHnn 1
YHuBepcanbHbIi MOHOXpoMaTop YM-2 00973 2 TpaHchopmaTop ¢ amnepmeTpom TVO-8/20 122457 0-10 A, 3H
[=2,2A 3 FanbBaHoMeTp M91 4192 0-100A 4 Okynsap-oToanemeHT YBennyeHune x12,5 12. JlabopaTopHas
pabota Ne 79 "U3yyeHue cnekTpoB" Ne 1 Ne n/n HanmeHoBaHue Tun Ne npubopa Mpepen nimepeHnin 1
YHuBepcaabHbin MoOHOXpoMaTop YM-2 01403 2 bnok nutaHmsa 3MC-111 00973 3 PtyTHasa namna Ne 2 Ne n/n
HanmeHoBaHue Tun Ne npubopa Mpepen nimepeHun 1 YHMBepcanbHbll MOHOXpoMaTop YM-2 80210 2 brok
nuTaHus 3MC-111 01403 3 PtyTHaa namna 13. JlabopaTopHas paboTa Ne 84 "BeHTuNbHbIA doToadhdexkT" Ne n/n
HanmeHoBaHue Tun Ne npubopa Mpepen namepeHuin 1 bnok 1 AMnepMeTp NoCcTOoAHHOro Toka ACT M42102
0,1;5;100MA BonbTMeTp NOCTOSSHHOrO Toka M42102 0,5;1;20B 2 bnok 2 14. JlabopaTopHas pabota Ne 85
"OnpeneneHre nokasatens NpesioMaeHns CTekna rno yray noaHon nonapusaumn™ Ne n/n HamnmeHosaHme Tun Ne
npubopa MNpenen nsmeperHnin 1 ictovHnk ceeta 2 Monspusatop 3 NMpeaMeTHbIN CTONIMK C IMMOOM 1 IMH30M 4
Okynsip 5Aunanektpudeckas nnactuHa 15. JlabopatopHas paboTa Ne 87 "TyHHenbHbIN 3¢hdekT" 1 amnepmeTp
42301 2 BonbTMeTp 42305 16. JlabopaTopHas paboTa Ne 90 "[ucnepcusa ceeTa" 1YHMBepCanbHbIN
MOHoXpoMmaTop 2 VcToYHMK cBeTa.[lnsa nabopaTopHbIX 3aHATUIA NCMnonb3yeTcs ayantopus Ne 322, ocHalleHHas
cnepyowmm obopynosaHmeM: 1. YcTaHOBKa AJ1 ONpefefieHna CKOpoCTH noJsieTa nyaum: - 6ananctuyieckui
MasATHUK - 2WT. 2. YCTaHOBKa AN5 ONpefesieHns MOMEeHTa UHepLUN TBepablX Ten: - MaaTHUK Obepbeka - 1
WT., - 31eKTPOHHbIA cekyHAaoMep - 1 wT. 3. YCTaHOBKa A1 U3yYeHNa XapakKTepUCTUK (U3M4EeCKOro MasTHUKa:
- M3NYECKUN MaaTHUK - 1T, 4. YCTaHOBKa A1 AeMOHCTpaLuy paboTbl X0N0ANbHUKOB: - TEMJIOBOW Hacoc - 1
WwT. 5. YCTaHoOBKa 415 onpefeneHns OTHOLEHUS TenJ0eMKoCTen Bo3ayxa Metogom KnemaHa-flesopma - 1wT.
6. YCTaHOBKa 419 onpeneneHns TemnepaTypHoro KoaduumneHTa JUHENHOrO pacClUMpeHna TBEPAbIX Ten: -
ycTaHOBKa MeHpeneesa - 1WT., - pTYTHbIN TepMoMeTp - 1wT. 7. YCTaHOBKa ANdA onpefesieHns MOMeHTa
MHepLUM CMIOWHOro AMCKa: - YCTaHOBKa A1 OnpefeseHns MOMeHTa MHepLuun CrJioWwHoro ancka - lwr., -
9NEKTPOHHbLIN CeKyHAOoMep - 1T, 8. YCTaHOBKa A1 MPOBEPKYM BbINOAHEHWS 3aKOHa COXPaHEeHMs UMMy JibCa npu
coynapeHumn wapos - 1wT. 9. YcTaHOBKa Ansa onpeneneHna moaynsa KOHra - 1wT. 10. YcTaHoBKa gns
onpefeneHns MOMEHTa MHepPLUN METOLOM KPYTWUbHbIX KofebaHui: - yCTaHOBKa ANs onpefeneHns MOMeHTa
NHEepUMUN METOLOM KPYTWUSbHbIX KonebaHuii - 1T, - 9NeKTPOHHbIN cekyHaoMep - 1wT. 11. YcTaHoBKa ans
N3yYeHUS 3aKOHOB ABUXeHUs Ten - 1wT. 12. YCTaHOBKa AN U3YyYeHUS BA3KUX CBOWCTB XUAKOCTEN: -
MEH3ypKa C rnuepuHoOM - 2WWT., - MUKPOMETp - 2WT., - CeKyHaomep - 2WT. 13. YcTaHOBKa AN4 U3Y4YeHUs
3aBUCMMOCTM Neproa PU3nN4eCKoro MasiTHMKa OT ero AJIMHbLI U yria HakAoHa: - PU3NYECKUIA MagTHUK - 1wT.,
- 3/IEKTPOHHbIN cekyHaomep - 1 wT. 14. YCTaHOBKa AJ19 MPOBEPKU BbIMOJHEHNA 3aKOHa COXpPaHeHus
MexaHW4YeCKOWN 3Heprumn: - yCTaHOBKa A5 MPOBEPKY BbINOJHEHNS 3aKOHa COXPaHEHUs MexaHn4eCKom sHepruu-
1WT.; - 9NeKTPOHHbIN oMMeTp - 1wT. 15. YcTaHoBKa 419 onpeaeneHnsa naoTHOCTA TBEPAbIX Te: - MUKPOMETP -
12 wT. - BECHI - 1 WT.

CamocToaTenbHan paboTta

MomelleHNs 4N CaMOCTOSATENIbHOW paboTbl OCHALLEHbl KOMMbIOTEPHON TEXHUKON C BO3MOXHOCTbIO
nookYeHns K cetTn «MIHTepHeT» U OOCTYMNOM K 3JIEKTPOHHOW MH(OPMaLMOHHO-00pa3oBaTebHON cpeje
CaMmlI'TY: - yutaneHbin 3an HTB CamI'TY (aya. 200 kopnyc Ne8; aya. 125 kopnyc Ne 1; aya. 35 naBHbIN Kopnyc
6ubnuoTteku; 48 kopnyc Ne6).

9. MeTogunyeckue MaTepuanbl

MeTognyeckue pekoMeHOauunn rnpun pa60Te Ha JIEKUUU

[0 nekuun CTYAEeHT OOJ/KEH NMPOCMOTPETh y4ebHO-METOANYECKYIO U HAay4YHY0 MTepaTypy No Teme
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Nekunm ¢ Tem, 4yTobbl UMeTb NpeacTaBieHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepep HadvanoMm nekumn obyyvarowmmcs coobuaeTca TemMa nekuun, naaH, BONPOCh!, nognexatme
PacCMOTPEHNIO, AOBOAATCSA OCHOBHbIE NUTEpPATYpPHblE UCTOYHUKN. Becb y4ebHbIli MaTepuan, coobuaembli
npenofaBaTesieM, LO/HKEH HE MPOCTO NpocaywmnBaTbCa. OH A0/KEH ObiTb aKTUBHO BOCMPUHAT, T.e. YC/bIlWaH,
OCMbIC/EH, MOHAT, 3ad)MKCUPOBaH Ha Bymare u 3akpenJseH B NnamsaTu. MprcTynas K cayLaHnio HOBOro y4ebHoro
MaTepuana, noae3Ho MbICJIEHHO YCTaHOBUTb €ro CBA3b C paHee U3y4yeHHbIM. Cneas 3a TEXHUKON YTeHUs
NEKLMN (aKLEHT Ha CYLEeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME PUTMa, May3a 1 T.M.), HeobxoaMMo BCeq 3a
npenofaBaTesieM yMeTb BblAeNATb OCHOBHbIE KaTEropuu, 3aKOHbl 1 ONpefeniaTb UX coaepxaHue, npobnemsl,
npennosiaraTb UX BO3MOXHbIE PELUEHMNA, AOKa3aTeNbCTBa U BbIBOALI. OCyLeCcTBAAS Takyo paboTy, MOXHO
3Ha4yuTenbHo obnerynTb cebe NnoHMMaHue y4yebHOro MaTepmana, ero KOHCNEKTUPOBaHNE U AalibHenwee
n3y4veHue.

KoHcnekTnpoBaHMe nekuun nossonseT obpaboTaTb, cMCTEeMaTU3MPOBATb U Jy4Ylle COXPaHUTb
MOJIYYEeHHYO MHDOPMALNO C TeM, 4Tobbl B ByayLWweM MOXHO Obls10 BOCCTAaHOBUTb B MaMSATU OCHOBHbIE,
coaepxaTesnbHble MOMEHTbI. Tunn4yHas ownbka, coBepluaemas obyyatomMMcs, LOCJIOBHOE KOHCMEKTUPOBaHME
peyn npenofasaTens. Kak npasmno, Npu 3anmcy «CJ0BO B C/I0BO» HE OCTAeTCA BPEMEHU Ha 064yMbIBaHME,
aHanM3 N cuHTEe3 uHdopmaunn. OTbMpas HYXXHY MHGOPMaLNUIO, FaBHbIe MbICAK, NpPobnemMbl, peweHuns u
BbIBOAbI, HEO6XOAMMO COKpaLlaTh TEKCT, CTPOUTL €ro TakmM 06pa3om, YTobbl MOTOM MOXXHO ObISI0 IEFKO B HEM
pa3obpaTbcs. XenaTesibHO 0CTaBUTb B paboymx KOHCMEKTaxX Moss, Ha KOTOPbIX MOXXHO ByaeT aenatb NOMETKU
N3 PEKOMEHLOBaHHOW NMTepaTypbl, LOMNOJHAOWME MaTepuan MNPOCAyWaHHOW NeKuWn, a Takxe
noagyepkmBatoLine ocobyto BaXHOCTb TE€X WM UHbIX TEOPETUYECKMX MONOXeHU. C OKOHYaHUEM JIeKL NN
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLleHHON. Hy)XHO ele BOCCTaHOBUTb OTAE/IbHble MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb YTO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, YTOObl KOHCNEKT Mor BbITb
MCMO/b30BaH B NMpouecce NOArOTOBKM K MPAaKTUYECKNM 3aHATUAM, 3a4eTy, dKk3aMmeHy. KOHCNeKT nekuun -
He3aMeHNMbI y4eOHbIN JOKYMEHT, HE0BXOAUMBIN A8 CAMOCTOSATESIbHON PaboThl.

MeToan4yeckme pekoMeHaaLmMm npy NoAroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUN

MpakKTuyeckme 3aHATUS N0 AUCLUMNINHE NPOBOAATCS B LENsX BblpabOTKU MPaKTUYEeCKUX YMEHUN 1
NprobpeTeHNs HAaBLIKOB B PELLIEHUN NPOGECCUOHANBHBIX 3aay.
PekomeHAyeTcs cneaylollas cxema NoAroTOBKU K NPAaKTUYECKOMY 3aHATHIO:
1. 03HaKOMJieHWe C MJAHOM MPaKTUYECKOro 3aHATWS, KOTOPbLIA OTpaXkaeT COAdepXXaHue
NpeaoXeHHOW TeMbI;
2. npopaboTKa KOHCMEKTa Nekuuu;
3. YTeHve peKOMeHA0BaHHON MTepaTypbl;
4. NOArOoTOBKA OTBETOB Ha BOMPOCHI NJlaHa NPAKTUYECKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3aJaHWiA, 3a4a4 1 ap.

MoaroToBka oby4aloLwerocs K NpakTUY4eCKOMY 3aHSATUIO NPOU3BOAUTCS MO BOMpocaM, pa3paboTaHHbIM
ONS Ka)KAO0W TeMbl MPaKTUYECKUX 3aHATUN 1 (nnu) nekumm. B npouecce NoAroTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxoaumo 06paTuTb ocoboe BHMMaHME Ha CaMOCTOATENbHOE M3YyYeHUe PeKOMeHAO0BaHHOMN
NNTEpaTypbI.

PaboTa CTyLEeHTOB BO BPeMS MPaKTUYECKOr0 3aHATUSA OCYLLECTBASETCA Ha OCHOBE 3a[laHUiA, KOTOpbIE
BblaloTCA 0by4YalolWmMMCsa B Havyasie UaM BO BPeMS 3aHATMSA. Ha NpakTUYeCKMX 3aHATUAX NMPUBETCTBYETCA
aKTMBHOE y4acTune B 0BCYy)XAEHUN KOHKPETHbIX CUTyaluid, CNOCOBHOCTL Ha OCHOBE MOJIyYEHHbIX 3HaHWI
HaxoauTb Hanbonee 3PPEKTUBHbIE PELUEHNA MOCTaBJIEHHbLIX MPobaeM, yMeTb HaxOAWTb MOJIE3HbIN
LOMONHUTENbHLIA MaTepunan No TemMaTuke 3aHaTuin. Obyyalowmmcs Heobxoanmo obpallaTe BHUMaHUE Ha
OCHOBHbIE MOHATNS, aArOPUTMbI, ONpeaensiTe NPaKTUYECKYI0 3HAYMMOCTb pacCMaTPUBAEMbIX BOMPOCOB. Ha
NPaKTNYeCcKnx 3aHATUAX obyyatowmecs LOJKHbI yMEeTb BbINOJHUTL pacyeT Mo 3afaHHbIM MapaMeTpaM uan
BbipaboTaTb onpepesieHHble peweHna no obo3HavyeHHon npobneme. 3afaHma MoryT ObiTb rpynnoBbie U
NHOMBUAOYaNbHbIE. B 3aBUCMMOCTU OT CJIOXKHOCTY Npeasiaraemblx 3afaHUin, Lenen 3aHaTus, obLuen noaroToBKy
obyuyatoLwmuxca npenofasaTesilb MOXeT NofcKasaTbh 00y4aoLWwnUMcs anropuTM peLleHns am nepsoe LencTeue,
WnKn ykasaTb obluiee HanpaBfieHWe pacCyXAeHUn. MosyvyeHHble pe3ynbTaTbl 06CY)KAATCSA C NO3ULMIA NX
afeKBAaTHOCTY MM 3PHEKTUBHOCTN B PaCCMOTPEHHOWN CUTYyaLLUW.
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MeToauyeckne pekomeHaaumm npu paboTte Ha N1abopPaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHo paboThbl AENUTCA Ha [BE YCJIOBHble 4aCTU: TEOPETUYECKYID U
NPaKTUYeCKY!O.

HeobxoaAnMbIMU CTPYKTYPHBIMI 3N1EMEHTAMUN 3aHATUA ABAAIOTCS NpoBefeHne nabopaTopHom paboThl,
npoBepka YCBOEHHOr0 MaTepuana, BKJoYaroLlasa 06cyxaeHre TeopeTnYecKmx 0CHOB BbIMOJIHAEMOWN paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBMI0, NMPOBOANTCA TEXHUKO-TEOPETUYECKNI NHCTPYKTaXK Mo
NCnonb3oBaHuMto Heobxoanmoro obopynosaHus. MpenogaBaTesb KOPPEKTUPYET AeATeNbHOCTb 0byyatolerocs
B npouecce BbiMoaHeHUs paboTbl (Nnpu HeobxoaumocTun). MNocne 3aBeplueHns nabopaTopHON paboThl
noaBoAATCS UTOrn, 06CyXaaloTCa pe3ynbTaThl 4eATENbHOCTH.

Bo3MOXHbI crenytowmne GopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHaA, rpynnoBas u
nHaneuayanoHas. Mpn poHTanbHOM hopMe BbINOAHAETCS oAHa U Ta e paboTa (NpyM 3TOM BO3MOXHbI
pa3finYyHble BapuaHTbl 3adaHuin). Mpu rpynnosoi opme paboTa BbINOAHAETCS rpynnon (komaHgon). Mpwu
NHOMBKAYaNbHOWN hopMe 06yYatoLLMMNCA BbIMONHATCS UHAMBUAYaNbHbIE paboThl.

Mo kaxxpon nabopaTopHoi paboTe MMEKTCA METOAMYECKME YKa3aHWS MO WX BbIMOJHEHWUIO,
BKJIlOYaloLiMe HeobXoaMMbI TEOpPeTUYEeCKMA N MPaKTUYeCKUA MaTepuan, copepXxalue 3NeMeHTbl U
nocnefoBaTesbHY0 UHCTPYKLNIO MO NpoBeAeHWI0 BbIOpaHHOM paboThbl, MHAMBUAYAbHbIE BapUaHTbl 3alaHui,
TpeboBaHms 1 HopMy OTHETHOCTU MO faHHOW paboTe.

MeToanyeckue pekomMeHaauunn rno BblMOJIHEHUIO CaMOCTOSATEIbHON pa60Tb|

OpraHusaumnsa camocToaTenbHOW paboThl 06y4aLWNUXCA OPUEHTUPYETCH Ha aKTUBHbIe METOLb
OBMafeHNsa 3HaHWAMMW, pa3BMTME TBOpPYeCKMX crnocobHocTel, mepexoh OT MOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00y4YeHWI0 C y4eTOM NoTpebHOCTEN N BO3IMOXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMK NocobusiMn, Hay4yHOM, CNPaBOYHOM UTEepaTypon,
MaTepranaMm Nepuoanyeckux n3gaHun n MHTepHeTa asnseTca Hanbonee ahheKTVBHLIM METOAOM MOSTyHEHNS
LOMOJIHATENIbHbLIX 3HaHWUNA, NO3BONAAET 3HAYMTENbHO aKTUBM3MPOBAThL MPOLECC OBAALEHWA MHOpMaLmnen,
cnocobeTByeT 6onee rnyboOKOMY YCBOEHMIO U3yYaeMoro matepumana. Bce HOBble MOHATUSA MO N3y4aeMon Teme
HeobXo4MMO Bbly4MTb HaM3yCTb M BHECTWU B F10CCapuUin, KOTOpPbIN Lenecoobpa3Ho BECTU C CaMOro Havana
N3y4eHns Kypca.

CamocTosATenbHas paboTta peanmsyeTcs:

® HenocpeACTBEHHO B MPOLIECCe ayAUTOPHbIX 3aHATUN;

® Ha NeKuusx, NPakTUYeCKUX 3aHATUSAX;

® B KOHTaKTe C npenofaBaTefieM BHE paMOK pacnucaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BONpocaM, B X04€e TBOPYECKUX KOHTAKTOB, NPpU NUKBMLAALUAN
3a[0/DKEHHOCTEN, NPV BbINOJIHEHUN UHAUBUAYAbHBIX 3a4aHUA U T.4.;

e B bubnmoTeke, foma, Ha KadeLpe nNpu BbiNOJHEHUN 0ByYaloWMMCa y4ebHbIX N NPaKTUYeCKUX
3ajau.

9 (HeKTUBHbLIM CPeACTBOM OCYLLECTBAEHMA 06ydYaloLlmMMCcs camocTosaTenbHON paboThl ABNgeTCS
3NeKTPOHHaa MHdopMaLunoHHo-obpasoBaTenbHasa cpefla yHUBepcuTeTa, KoTopas obecneymsaeT JOCTyN K
y4yebHbIM nnaHaM, paboymm nporpamMmam AUCUUNAUH (MOLyNen), NPakTUK, K U3LaHUAM 31eKTPOHHbIX
H6UBNNOTEYHBIX CUCTEM.

10. ®oHA OLLEHOYHbIX CPEACTB N0 AUCUMUNIMHE (MOoAaynio)

DoHJ OLLEHOYHbIX CPeACTB NpeacTassieH B npunoxeHun Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
51.0.02.03 «®usnka»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.02.03 «®usuka»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Havana NOAroTOBKM
NHcTuTyT / hakynbTeT
Beinyckaowas kadepnpa
Kadeppa-paspabotuuk
06beM OUCLUNIIUHDI, Y. [ 3.€.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pesynbtatbl 06y4yeHus

HaumeHoBaHue
KaTeropmn Kop m Kopn v HauMeHOBaHue (3HaTb, yMeTb, BllagaeTh,
(rpynnbi) HauMeHOBaHMue MHOMKaTOpa BAOCTUXKEHUSA COOTHECEHHbIe C
. KOMNeTeHuuun KOMNeTeHLU UK MHOMKaToOpaMMu OOCTUXKEHUSA
KOMNeTeHUUN
KOMNeTeHuuu)
ObwenpogeccrnoHanbHble KOMAETEHLUN
OMNK-3 CnocobeH
NPVMEHSTb
COOTBETCTBYHOLLNN
un3mnko- OlMK-3.2 3HaTb hUsnKo- 3HaTb (h3M4eCKne 0CHOBbI
MaTeMaTUYeCKNiA MaTeMaTU4ecKuin annapar, MeXaHuKK, pur3nkn konebaHmn
annapaT, MeTobl OCHOBHbIE 3aKOHbI 1 BOJIH, 3NEKTpUYeCcTBa U
dyHOameHTaNbHaA | aHanu3a um €CTeCTBO3HaHMA, MeToAbl MarHeTusma,

NnoAroToBKa MOLENNPOBaHUS, aHanM3a n MOLEeNnpoBaHus, 3/1EeKTPOANHAMUKN,
TEopeTNYeckoro n | TEOPeTUHECKOro u CTaTUCTUYECKON PUNKIN 1
3KCMEepUMEHTaNbHOr | 3KCNepuMeHTanbHOro TEPMOAUHAMMKN, KBAHTOBOM
0 NCCnenoBaHns nccnenoBaHus husnkn

npu peLleHnm
npodeccnoHabHbIX
3apay

OlMK-3.4 YMeTb NpUMEHSTb
(hn3nKo-MaTeMaTUYECKNIA
annapaT, MeToAbl aHann3a u
MOAEeNMpoBaHns,
TeopeTnyeckoro u
3KCNepuMeHTaIbHOr0
NCCNefoBaHNS, BbISBNATh
eCTeCTBEHHOHaYy4HY0
CYLLHOCTb npobnem,
BO3HUKAIOLLMX B X04€
npogeccnoHanbHON
LesTeNbHOCTU

YMeTb NPUMEHATH 3aKOHbI
MeXaHVKu, pusnkn konebaHui
1 BOJIH, 3N1EKTPUYECTBa U
MarHeTusma,
3/1eKTPOANHAMUKN,
CTaTUCTUYECKOW (PUNKIN 1
TepMOANHAMUKLN, KBAHTOBOW
pun3nKn pna peweHns 3agav
npodeccroHanbHON
feAaTeNbHOCTH

OlNK-3.6 BnageTtb HaBblkaMu
npUMeHeHns PU3nKo-
MaTeMaTU4eCKoro annapaTa,
METO/0B aHaNn3a U
MOEeNNPOBaHNSA, OCHOBHbIX
3aKOHOB €CTeCTBO3HaHUS,
TEOPETMYECKOro 1
3KCNepUMeEHTasIbHOr 0
nccnegoBaHns Npu peLleHnm
npogheccnoHanbHbIX 3a4au

BnaaeTb HaBblKaMu
NPYMEHEHNS 3aKOHOB
MeXaHuKK, purankn konebaHmn
1 BOJIH, 3NEKTPUYECTBa U
MarHeTu3Mma,
3N1eKTPOANHAMUKHA,
CTAaTUCTUYECKON N3UKM 1
TEPMOAUHAMMKIN, KBAHTOBOMN
busnkn ons peleHns agad
npogeccrnoHanLHoOM
LesTeNbHOCTK

YHMBepcasibHble KOMMeTeHLNN

CuctemHoe un
KpuTnyeckoe
MblLLEHME

YK-1 CnocobeH
OCYLLLeCTBNATb
MOWCK, KPUTUYECKII
aHaNn3 N CUHTE3
NHgopmaLnu,
NPUMEHATb
CMCTEMHBIN Noaxon
ONs pelieHmns
NOCTaB/I€HHbIX
3agad

YK-1.1 3HaTb OCHOBHI
CUCTEMHOro Noaxoaa
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3HaTb OCHOBbLI CUCTEMHOTO
noaxona npu n3yvyeHun usnku




YK-1.2 YMeTb oCyLLecTBAATb
NMOWCK, KPUTNYECKNIN aHann3 u
CYHTE3 MH(opMaLnK

YMeTb 0CyLLeCTBAATb MOUCK,
KPUTNYECKNI aHaNIM3 N CUHTE3
MHGOpMaLMM N0 pa3NYHbIM
obnacTaM pusnkm

YK-1.3 BnageTb HaBblKaMu
NpMMeHeHNss CUCTEMHOI0
noaxona ons peLueHuns
NMoCTaBNEHHbIX 3a4a4

BnapgeTb HaBblKaMu
NPUMEHEHNS CUCTEMHOIO
nogxoga ANns pelleHuns
NocCTaB/IeHHbIX 3a4a4 Mo
(pusunke
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Koa u HauMeHoBaHWe MHAMKaTopa
AOCTHHEHHWA KOMNETEHUMWH

OMK-3.2 3HaTb hU3MKO-
MaTeMaTHYECKIM annaparT.

MnaHupyeMsbie pe3aynsTaThl 06y4eHHs  OUEHOYHbIe

(3HaHWA, yMeHWA, BnaneHnsa) cpencTea
MexaHuKa
3HaTh GMIMUSCKUE OCHOBRI MEXaHUKM, 1) OomawHme

DUIVHI KONEBFHWA K BOMH, 3a0aHna ana

TeKywmnn
KOHTpOINb
ycneBaemMocTu

MpomemyTouHas
aTTecTaums



OCHOBHbI2 3aKOHbI eCTECTEO3HAHKMA,
METOObBI aHanKMi3a 1M MOOENVPOBaAHWA,
TEOpETUUSCKOro 1
FHCNEPUMMEHTaNbHOID
uccnepoBaHma

OMK-3.4 YMETh NPMMEHATD hr3nKo-
MaETEMaTUUECKWA annaparT, MeToabl
aHanvsa v MoOaeNMpoBaHng,
TEOPETUHECKOro M
SKCMEPUMEHTANBHOMD
vccnenoeEaHns, BolABNATE
ECTECTEEHHOHAYUYHYHO CYWHOCTE
npofnem, BOZHKKAOLWWX B Xo0e
npogeccUoHanbHoOn OeTENBHOCTI

OMK-3.6 BnageTb HaBbiKaMM
npuMeHeHus GUInKo-
MaTeMaTUYeCcHoro annapara,
METOOCE aHanu3a 1
MoOoenvpoBaHWA, OCHOBHbIX
FAKOHOB BCTECTEOIHAHWS,
TEOPETUYECKOrD K
BKCNEPUMEHTRNBHOD
vccnenoBaHuA NpKY peleHnd
npodeccHoHanbHbX 3a0a4

YK-1.3 Bnanets Hagblkamm
NpUMEHEHWA CUCTEMHOTD NOOXO0A
ANSA PelUeHWA NocTasNeHHbIX 3anayg

YK-1.2 ¥MeTe OCYWECTBNATE MOMCK,
KPMTHUSCKWI 3HANKE M CUHTES
WHGopMaUni

YHK-1.1 3HaTh OCHOBbBI CUCTEMHOTO
negxona

OMK-3.2 3HaTh hrU3nMKo-
MATeMaTUUECKMIA annapaT,
OCHOBHbIE 3aKOHbI BCTECTEQIHAHMEA,
METOOBl GHAMM3a KU MOOENUPOBaHMA,
TEOPETUHECKOrS W
IKCNEPUMEHTaNBHOIO
MecnenoBanna

OMNK-3.4 YMeTh NpUMeHATE GU3IHMKo-
MaTeEMaTUHECKMIA annapaT, MeToabl
aHanMia n MoaenuvpoBaHns,
TEOPETUHUECKOrS U
IKCMEPUMEHTANBHOND
MCCNenoBaHWe, BeIABNATE
SCTECTESHHOHAYUYHYID CYLLHOCTL

SMNEKTPULECTES M MarHeTnama,
IMEKTRPOOMHAMMKK, CTATUCTUYECKOM
HUINKN U TEPMOAUHAMUKM, KEAHTOBOW
DUINKK

YMeTb NPUMEHATD 33KOHBI MEXSHMKH,
duznkm koneGaHuih 1 BONH,
INeKTPUYECTES M MarHEeTH3Ma,
INEKTROOMHAMMKM, CTATUCTUHECKON
PUINKK U TEPMOLWUHEMUKM, KBAHTOBOR
du3KKKM ANg pelleHna 3anay
npadeccroHanbHoN NesTensHacT

BnapeTb HaBbIKaMKW NPUMEHEHWA
33HOHOB MEXaHMKM, DUSHUKK
KoneBaHWil M BOMH, 2NeKTpUYScTEa U
MarHeTMIMa, INEKTROANHAMMKM,
CTATHMETUHECKOR PUINKIA 1
TEPMOOWHAMWKEW, KEAHTCBOW QU3MKK
Ang pelleHus 3agsqy
npodeccHoHansHoON NeaTensHOCTH

3HaTh OCHOER CUCTEMHOMD NOOgXCOa
npW M3ydeHdn husukmr

YMeThb ocylWecTBNATE NOWCK,
KPUTUUECKUIA aHANKU3 U CUHTES
MHDOPMaLKMK NC PaznuH-HBIM oGnacTaM
$U3NKM

BnaneTb HasbiKaMW NPHUMEHEHWA
CWCTEMHOro Nooxofa 0NA pelleHna
NoOCTABNEHHbIX 33084 Mo PUIMHE

MonekynsipHasa ¢r3KKa U TepMOOUMHaMMKa

3HaTb DUIMUSCHNE DCHOBDI MEXaHMWMKM,
HMIMKKM KoneBaHMia K BonH,
INeKTpUYECTEa M MarHeTMama,
IMNEKTROOMHAaMMKKH, CTaTHUCTUHYECHOK
HUINKKM U TEPMOAMHEMUKM, KBBHTOBOM
drarKK

YMeTb NpUMEHATE 33HOHBI MEXSHMKM,
kK konebaHui 1 BonKH,
BMNEKTPULECTES M MarHeTHaMa,
INEKTPOAMHAMUKK, CTATUCTUHECKON
HUIKMKK U TEPMOOUHEMMKK, KBAHTOBOM
DUIMKIM NG PeWEHKMA 33034
npodeccoHaNnbHoN AeaTenbHOCTH

MOArOTOBK M K
APaKTUYEC KM
3aHATHAM 2)
3agaHwA no
nabopaTop
HbIM paboTam
3) Bonpocsl K
SKIAMEHY

1) DoMawHmre Aa
3apaWuA onAa
NOOroTREK M K
NpakTH4yeC KMm
3BHATMAM 2}
3apnaHwe no
naGopatop

HbiM paboTtam

3) Bonpocsl K
IKIAMEHY

1) DomalHKe Oa
3a0aHKA ONA
NoOroTOBK W K
MPaKTUHES KIMM
32HATMAM 2]
3afauusa no
naGopatop

HbIM paboTam

3) Bonpocsl K
3KIAMEHY

1) DomawHmne Oa
3apasma ana
MOArOTOBK W K
NPaKTUYES KUM
3AHATHMAM 2}
JanaHwe no
nabopatop

HbIM paboTtam

3} Bonpoch K
IKIAMEHY

1) DoMaluHmue Oa
3anasmA ang
nNoaAroToOBK M K
ApaKkTHYEs KM
IaHATMAM 2)
3anaHmd no
naBopaTtop

HbIM paboTam

2) Bonpocel K
IKIAMEHY

1) DomalwHKe Oa
IapaHna ons
NOAroTOBK M K
MPAKTHYSC KM
IFHATUAM 2}
3afaHuma no
nabopartop

HbiM paboTam

3) Bonpocsl K
IKIAMEHY

1) DoMaluHmue Oa
IafgaHuneE Ons
NOArOTOBK M K
NPaKTUUYES KM
3aHaTUAM 2}
JanaHus no
nabopaTtop

HbIM pabaTam

3) Bonpocel K
IHIAMEHY

1) DomawHKe Oa
3anaHwvA ana
NOArOTOBEK U K
MPaKTUYEC KM
JAHATMAM 2}
3anaHua no
nabopatop

Aa

Ha

Oa

Ha

Oa

Oa



npoBneM, BOSHMKaKWWY B xoae
npodeccUoHaneHol 0eqaTensHOCTH

CMK-3.6 BnaneTh HaBbiKaMK
NMPUMEHEHWNE HMIMKO-
MaTEMaTUUECKOrD aNNapara,
MeTOO0B aHanusa u
MOgeNMpoBEaHWE, OCHOBHBIX
33KOHOB ECTECTBO3HAHMA,
TEOPETUHECKOrS 1
IKCNEPUMEHTaNBHOIo
MccnenoBaHWA NPy peLleHn
npodeccroHanbHbix 3aaadq

¥HK-1.3 Bnaoete HaBbikaMu
ApPUMEHEHWMA CUCTEMHOrNC Nogxona
ANa pelleHnd NocTaBNeHHBIX 3adaq

YHK-1.2 ¥YMeTb OCYLeCTBNATE NOMCK,
KPUTHUYECKWIA SHANKW3 K CMHTES
UHGapMaLKMA

¥HK-1.1 3HaTb OCHOBBI CMCTEMHDIO
nogxona

OMNK-3.2 3HaTh hHU3HMKO-
MAaTeMaTHYecKM annapar,
OCHOBHbLIE 38HOHEI SCTECTEO3HEHME,
MeToObl aHanusa U MoJenupoBarma,
TEOPETUHECKOrD M
IMCNEPUMEHTANEHOrO
Mccnenoeanna

OMK-3.4 YMeTb NpyMeHaTh GrIMKo-
MaTeMaTHUYECKKMIA annapaT, MeTonm
aHann3a 1 MogenuposaHdng,
TEORETUYECKOrD K
IHCNEpVMeHTanbHOro
MEcCNenoBaHWA, BhIABNATE
ecTECTEEHHOHaYYHY D CyLHOCTD
npobnem, BOSHMKaOWMX B Xoae
npodeccHoHanbHol 0eqaTenbHOCTH

OMK-3.6 Bnagets HaBbiKaMu
NpYMeHeHuR dUIMKo-
MaTeMaTUUECKOro annapaTa,
METOOOE aHanwuia i
MOAENUPOBaHWS, CCHOBHbIX
3AKOHOB eCTECTBOIHAHMA,
TEQRETWYECHKOrD 1
IKCNEPUMEHTANBHOrO
MCCNenoBEaHWA NPWU PELLEHWMM
npodeccMoHanbHelx 3anay

¥K-1.3 Bnanete HaBbikamMu

BriafeTh HaBbiKaMW MPWMEHEHWS
3AHOHOB MEXaHMKYW, 3K
konebannil M BOMH, 2NeKTpUYScTEa U
MarHeTu3ImMa, aNeKTRoAMHAMKMKK,
CTATHETUHECKOM PUIMKIA U
TERPMOOMHEMWUKK, KEAHTOBOKM QUIVKK
AnfA peleHns 3ana4y
npodeccHoHanbHol NeaTensHoCTH

3HaTh OCHOBBI CUCTEMHOMS NoAxoaa
npy U3ydeHun bUsUKK

YMeTb ocyILEecTBNATE NOMCK,
pr‘rHHECKMﬁ aHan1i 1 CMHTe3
MHGBOPMaLWK MO PaznuuHbIM oBnacTam
drankm

BnaneTk HagbIKaMK NPUMEHEHWA
CUCTEMHOIO Noaxona Ana peleHna
nocTasneHHbIx 2adav no pusmKe

HbiM pabBaTam
3) Bonpochl K
IKIAMEHY

1) DomawHKe Oa
SafaHMa ana
NOAFOTOBK M K
MPAKTHHEC KM
3EHATUAM 2]
JanaHwa no
nabopaTtop

HBIM paboTam

3) Bonpocol K
IK3AMEHY

1) DoMawHKe Oa
33A3HKMA AnA
NOOFOTOEK WM K
NPAKTUHEC KM
3aHATMAM 2)
3anaHwa no
naBopaTop

HbIM paBaTam

3) Bonpocol K
SK3aMeHy

1) DomaluHme Oa
3afaHmna ang
NOOrOTOEK M K
APaKTUYEC KMM
3aHATHAM 2)
JanaHua no
nabopaTop

HblM paboTam

3) Bonpocsl K
SKIAMEHY

1) DoMalwHne Oa
3afaHma ana
MNOArOTOBEK M K
NPaKTHYeC KMM
3aHATHMAM 2)
JanaHwa no
naBopatop

HblM paboTam

3) Bonpocsl ¥
IHIAMEHY

DNeKTpU4ecTBo

3HaTh DUIUUECKUE OCHOBEI MEXaHMWKM,
$UINKIM KoNeBaHWi M BONH,
INEKTPUHECTES M Ma3rHeTM3IMa,
SNEKTPOAMHAMUKK, CTATUCTUYECKORA
DUINKI M TEPMOOMHEMMKM, KEIHTOBOM
LR

YMETB MNPUMEHATE 38KOHBI MEXAHMKH,
DUIVKKM KONEeBaHWIA K BOMH,
INeKTPUHECTEa W MarHeT13IMa,
SNEKTPOAMHAMMKKW, CTATUCTUYECKON
DPUIVKKM U TEPMOOUHAMUK KM, HBAHTOBOMW
$UIMKM ANE pelleHKa 3a8ad
npodeccUoHaNbHOW NeATENEHOCTH

BnaneTk HaBhIKaMW NPHMMEHEHWA
3IAHOHOE MEXaHWKHK, BU3MKM
koneBaHKiA M BOMH, SNEKTPUYSCTEA U
MarHeTHM3Ma, SNeKTROOMHAMMKM,
CTATUCTUHECKOW hUINKA W
TEPMOOMHEMMKIK, KESHTOBOM dMIMKKM
onga pelweHws 2agaqy
npodeccuoHanbHoW AeaTenEHOCTH

3HATE OCHOBKR CUCTEMHOND NOAXona

1) DomawrHKe Oa
3apaHunA BA
NOAFOTOBEK M K
MPAKTUYEC KM
3aHATUAM 2)
3ananwa no
nabopatop

HblM paBaTtam

I) Bonpocsl K
3H3AMEHY

1) DoMawHne Oa
3agaHveE anq
NOArOTOBK W K
NPaKTUYEC KM
3BHATHUAEM 2}
JagaHwma no
nabopatop

HbIM paboTam

3I) Bonpocol K
IK3AMEHY

1) DomawHKe Ha
3anaHKna ana
NOOrOTOBK M K
NPaKTUHEC KM
IaHAaTKAam 2]
3anaHwa no
naGopaTop

HbIM paBoTam

3) Bonpoce! K
SKIaMEHY

T Mnsas e nNa

Ha

Ha

Na



ApHUMEHEHKWMA CMCTEMHOMO Noaxons
Onga pelweHra NocTaBneHHblx 3anayY

YHK-1.2 ¥MeTb OCYLWECTBNATE NOWCK,
KPWTHUYECKMIA aHANKE KM CUMHTES
MHQORMaUMIA

¥K-1.1 3HaTL OCHOBBI CMCTEMHOMO
noaxona

CMK-3.2 3HaTb prsMKo-
MaTeMaTMUecKKi annapar,
OCHOBHbBIE 3aKOHbI BCTECTBO3IHEHMS,
METOOLI aHanMW3a 1 MO4ENWPOBaHMA,
TeopeTUUECKOro 1
IHCNEPUMEHTANBHOTD
WccnenoEaHKa

COMK-3.4 ¥YMeTbh NpUMEHATb Gu3nKo-
MaTEMATHUUSCKWMIM annapaT, MeToos
aHannia u Mogen[poBEaHIg,
TEOPETUUECKOrD M
IKCMEPUMEHTANBHOMD
MCCNenoEaHWA, BbIABNATE
ecTecTEEHHOHaYYHYO CyLUHOCTh
npobneM, BOIHHMKAIOWWK B Xoae
npodeccHoHanbHOW AeATENBHOCTH

OMK-3.6 BnaneTk HasbiKammM
NprMeHeHMA GrIKKo-
MaTeMaTWYecKoro annapara,
MeTOAOB aHanusa u
MOOENWMPOEaHWS, OCHOBHbIX
3JKOHOB ecCTeCTBO3IHaHMWRA,
TEOPETUHUECKOTO U
IHCMEPUMEHTANBHOID
MECneqoBaHUA NpU peELLEH MK
npodeccHoHanbHbIx 3an0ad

YK-1.3 Bnanets HaBbiKaMu
NPUMEHEHIMA CUCTEMHOMO Nogxona
AnA peweHWA NocTaeneHHblX 3aga4y

YK-1.2 ¥MeTk ocyILECTENATE NOMVCK,
KPMTHHECKWIA aHaNK3 1 CUHTE3
MHGopMaLnMn

MPK M3YYEHU QUEKMKK

YMeTb ocyWecTBNATL NOUCK,
HPMTHUUECKUIA aHanus 1 cuHTes
MHGOPMAaLIMK NO pasnuuHbiM oBnacTam
uankm

BrnafeTk HaBbiKaMu MPHMMEHEHWS
CHCTEMHOMND NoAxoaa ONA peWweHuns
NocTaBNeHHbIX 320a4 No dusuke

L e — e o -
3apaHmna ang
NOOFDTOBEK M K
APaKTUYEC KUM
3aHATUAM 2)
JagaHw4a no
naBopatop

HblM paboTam

3) Bonpoch K
IKIAMEHY

1) DomawrHme La
3anaHKA ana
NoOOroToBK M K
APaKTHUYES Kt
IaHATMAM 2
JanaHwa no
naBopartop

HbIM paboTam

3) Bonpocsl K
IKIAMEHY

1) DemawHKe Oa
3anaswna ona
NOOArOTOBK W K
NPAKTUUYES KM
3aHATHMAM 2
JafaHua no
naGopatop

HblM pabaTam

3) Benpochl K
IKIAMEHY

MarHeTuzm

3HaTh DHIMYECKME CCHOBBI MEXaHMWKK,
DYIMKKM KONeBaHMIA K BOMH,
SMEKTPUYECTES M MarHeTM3ma,
BNEKTPOAMHAMUKK, CTATUCTUUECKOK
DPUINKK 1 TEPMOOWMHAMUKKM, KBAHTOBOM
Drarkm

YMeThb NPpUMEHATE 33 HOHBI MEXAHMKH,
DuIrKK konebaHui 1 Bons,
SNEKTPWMUECTES M MarHeTHU3Ma,
BNEKTROOMHAMMKM, CTATUCTUUYECKOM
$UIMKM 1 TEPMOGMHAMMKK, KBAHTOBOM
dM3nKKM ANA peleHa 3agauy
npodeccMoHanbHoW NesTencHOCTH

BnaneTb HaBbiKaMK NPMMEHEHWA
33HOHOB MeXaHMKM, PU3NKK
koneBaHnii U BOMH, 3NeKTPUYSCTEa W
MarHeTHM3aMa, 2NeKTROONHAMMKM,
CTATUCTHUHECKOWN PUIMKIA W
TEPMOOAMHEMUKK, KEAHTOBOM QUMIKKK
AN pelweHWs 3agaqd
npodeccHoHanbHoi AeaTeENEHOCTI

3HaTk OCHOBbLI CUCTEMHOO Moaxona
ApK MaydeHun usnkm

YMeTb ocyWecTENSTE MOWCK,
KPUTUUECKI I aHANKUS W CHHTES
MHDOPMaLKKM NO pasnkYHBIM oBnacTam
- ER

1) DoMawHKue Oa
3anasma ona
NOOroTOBK W K
NPaKTUYES KM
3aHATHAM 2}
3apaHwa no
naBopaTtop

HbIM paboTtam

3) Bonpocsl K
IKIAMEHY

1) DoMawHmre Oa
3agaxma ana
MOArDTOEK M K
NPaKTHYEC KM
3aHATHMAM 2}
3anaHunA no
naGopatop

HbiM paboTam

I) Bonpocsl K
IKIAMEHY

1) DomawHme Oa
3anaHmA ans
AOAFOTOEK M K
NPAKTUYES KM
IAHATHNAEM 2]
3afaHua no
naBopaTtop

Helm paboTam

3) Bonpocei K
IHIAMEHY

1) DomalHmre La
3apasme gns
AOAFOTOEK 1 K
NPaKTHYEC KMM
3aHATMAM 2}
3agarma no
nabopartop

HbIM paBoTam

3) Bonpocol K
IKIAMEHY

1) DomMawkHKe Oa
3agaqnA gnan
NOAroTOBRK W K
MPaKTUYec KMM
IGHATMAM 2)

Tammmriam .

Ha

Ha

Oa

Oa



¥HK-11 2HaTb OCHOBbBI CUCTEMHOTO

nogxoaa

OrK-3.2 3HaTb PUIMKO-
MaTeMaTHUSCKIA annapart,
OCHOBHbIE 3aKOHbI eCTECTEO3IHaHWSA,
METCObl aHan3a M MOOeNVpoBaHWS,

TeOReTUYSCKOra 1
IHCNEepyMeHTanbHoro
HoconenoBaHneA

OMNK-3.4 YMETh NPUMEHATE h3Ke-
MaTeMaTUUeCKKMIA annapaT, MeToab!
aHanM3a u MoAENWMPOBaHIE,

TEOPETUUECKOro 1
IKCNEPUMEHTANBHOMD

WCcCcnenoEaHWeA, BLIRBNATE
eCTECTBEHHOHAYUHYD CYLLIHOCTD
npobnem, BO3HKKAKWWY B XOae
npodeccoHanbHoOM AEaTENBHOCTA

OMK-3.6 Bnafnerte HaepKamm

NPpUMEHEHWA HUIMKO-

MaTemMaTiYecKoro annapaTa,

METCOOB aHankia 1

MOOENVMPOEaHWE, OCHOBHBIX
3EHOHOB ECTECTBOIHAM A,

TeOReTUYeCKOro 1
IKCNepyMeHTanbHoro

MCENenoBaHWa NpK pELLEHnK
npodeccUoHanbHbIX 3agaYy

¥K-1.3 BnaneTe HaBblKamu
NPYMEHEHWE CUCTEMHOIO Noaxona
Ans pelleHKWA NocTasneHHbIX 3anad

YHK-1.2 ¥MeTb ocyWecTBNATb NOMCK,
HPMTHHECKMIA 8HATK3 M CHHTES

UHPopMaumnin

¥HK-1.1 3HaTb OCHOBbI CUCTEMHOTO

noaxcaa

BnapeTb HasbiKaMK NPMMEHEHWA
CMCTEMHOrO Noaxofa 009 pelleHns
NOCTaBNEHHbIX 33034 Mo ¢uamKe

SmpEnrin
naBopartop
HBIM paboTtam
3) Bonpocol K
BK3AMEHY

1) doMawHKe Oa
3apaHnA AN\
NOArOTOEK U K
NPAaKTUYEC KM
3BHATHUREM 2]
JapaHwa no
nabopatop

HbiM paboTam

3I) Bonpocol K
SK3aMEHY

BonHosas onTUKa

3HaTh PUIMYECKWE OCHOBEI MEXAHWKA,
$u3NKK KoneBaHMA 1 BOMH,
INEKTRPUUECTES M MATHETMIMA,
INeKTPOAWHAMMWKK, CTETUCTUHECKON
GUINKKM N TEPMOAMHAMUKK, KBAHTOBOR
DraInKK

YMeTk NpUMEHATE 33 KOHBI MEXEHMUKM,
hraKKK KoNneBaHuia 1 BonH,
INEKTPUHECTES M MAarHETH3Ma,
SNEKTPOAVHEMWKW, CTATUCTMYECKON
BUIMKK 1 TEPMOOWUHAMUKK, KBAHTOBOW
DUINKM QNS peLIEHWE 33034
npofeccoHanbHol JEaTENBHOCTIA

BnapeTk HastiKaMn NPMMEHEHWA
3AKOHOB MEXaHWUKK, GUIMKK
koneBadnit 1 BONH, 3NeKTPUYecTea 1
MarHeETHUIMa, 3NEKTPOAMHAMMKK,
CTATUCTHYECKDN HUINKM W
TEPMOAUHAMWKW, KEAHTOBOW PUIUKK
Ona pelieHns 3agaqd
npodeccMoHanbHoW NeaTencHOCTH

3HaTh OCHOBBI CUCTEMHOMND NOOAXOOE
MPK MBYUEHUK DUZUKKM

YMeTh OCYWECTENATE NOMCK,
KPWUTHUYECKMI aHanMs 1M CMHTES
MHbOPMaLMK NO pasnuyHbiM oBnacTam
drInKK

BnapeTb HaBhiKaMu NpUMEHEHNA
CUCTEMHOMD NOOxXo0a 008 peleHns
MocTasneHHbix 3afad No Gusmnke

1) DoMmalwHKne Oa
3Iagasma ang
MNOOFOTOBK M K
NPaKTUYEC KM
3AHATHMAM 2}
JanaHwa no
naBopaTtop

HbiM pabaTtam

3} Bonpocsl K
IKIAMEHY

1) DoMawHKMe Oa
3apaxmA ans
MOAFOTOBK M K
NPaKTUYEC KM
3aHATMAM 2}
3afaduma no
nabopatop

HelM pabaTam

3} Bonpocsl K
IKIAMEHY

1) OoMaluHKe La
3apaHnA anq
NOOFOTOEK WU K
MPaKTUYEC KM
3aHATUAM 2]
3afamva no
natopaTtop

HbiM paboTam

3) Bonpocol K
IKIAMEHY

1) DomawHne Oa
3apadmnA ana
noaroToBK K K
MPAKTHHECS KM
3AHATMAM 2}
JanaHwa no
nabopaTtop

HelM pabaTtam

3) Bonpocol K
SKIAMEHY

1) AoMawHMe Oa
3afaWKMe and
NOAroToOBK U K
MNPaKTUHEC KM
IaHATUAEM 2]
JanaHwma no
nabopatop

HbIM paboTtam

3) Bonpocol K
3HIAMEHY

1) JomawHne Da
3afaHmna ona
MOArOTOBK M K
MPaKTUHEC KM
3aHATHMAM 2)
JagaHwua no
nabopaTop

HbIM paboTam

3) Bonpoch &
SKIAMEHY

Ha

Oa

Ha



OMK-3.2 3HaTh QPHUIMKO-
MaTeMaTUHeCKMW annapar,
OCHOBHbIE 33KOHE ECTECTBO3HANMME,
METOOBI aHATW38 M MOLEAMPOBAHWE,
TEORETUYECKOIo M
BHCMEPUMEHTANBHOMD
MccnenoBaHna

OMK-3.4 ¥YMETb NPUMEHATE GUIMKO-
MaTEMaTUYECKMIA aNNapaT, MeToabl
aHanvsa v MoAenrpoBaHieg,
TEQORETWUHECHKOTD K
IKCNEPUMEHTANBHOMO
MeCenoBaHMA, BbIABNATE
ECTECTEEHHOHAYUHYIO CY LLHOCTL
npobnem, BOIHUKaKLWWX B Xoae
npodeccUoHanbHon OeATENBHOCTH

OMK-3.6 BnageTs HABbIKaMK
npumMeHesus husnko-
MATEMATUYECKOrD annapaTa,
METOACE aHanusa 1
MOAenWpoBaHWeA, OCHOBHBIX
3IAKOHOB ECTECTBOIHAHMA,
TEORETUYECKOIC M
IHCNEPUMEHTANBHOMO
WCCNEAoBaHWE NPY PELIEH MK
npodeccroHansHelx 3anad

¥YK-1.3 Bnagete HaBblkamm
npUMEHEHMA CMCTEMHOMO Noaxona
0715 peleHWs NoCcTaBNeHHblX 3aga4

YH-1.2 ¥METL OCYLWECTENATE MOKCK,
KPWTHUECKWI aHANKW3 1M CUHTES
WHGoOpMaLA

YH-1.1 3HaTh OCHOBbBI CUCTEMHDIO
negxona

OMK-3.2 3HaTb QUINKD-
MaTeMaTUYECKKMA annapaT,
OCHOBHbIE 33KOHbBI ECTECTBO3HAHMSE,
METOALI aHaNW3a M MOOENMPOBAHWS,
TEOPETUYECKOrD W
BHCTIEPUMEHTANBHOFD
vnccnegoeaHue

OMK-3.4 YMETh NPUMEHATD DW3MKo-
MaTEMaTUYECKMA anNNapaT, MeToas

KeBaHTOBaA onNTHKa

3HaTh DUIHMYECKNE OCHOBEI MEXZHWKM,

DUIMKKM KoneBaHWiA KU BoMNH,
INEKTRPUHECTES M MarHeTM3ma,
3NEKTPOAWHAMMKKK, CTATUCTUYECKON

DUINKN U TEPMOLUHAMUKK, KBAHTOBOM

[ ETE

YMETb NpUMEHATE 38KOHEI MEXSHUKM,

BUIVKK KoneBaHWi K BonK,
INEKTPWUHECTES M MArHETH3ME,
SNEKTPOOWHAMMKMK, CTATUCTUYECKOR

DUIVKKA U TEPMOLOMHAMMUKM, KBAHTOBOM

dUMINKK AN pelWeHMa 3a0ay
npodeccUoHanbHoM NeaTeNbHOCTH

BnafeTb HagbiKaMu NpUMEHEH g
3AKOHOB MEXaHMKM, DUINKK
xonebadnii M BONH, 3NeKTpUYecTsa U
MarHeTHU3Ma, 3NeKTDOOAMHAMUKY,
CTATMCTMYECHOW QH3IMKM U
TEpPMOOWUHEMUKK, KESHTOBOW QUIMKK
ang pelleHns 3afad
npodeccUoHanbHon OegTensHocT

3HaTb GCHOBBI CUCTEMHOTO NOOXCOE
MpK N3YHeHMK DUSUKK

YMeThb ocyllecTBNATE MOKCK,
KPWUTUYSCKWK aHanuns n cnHTe3

MHGBOPMALKK NO Pa3nuuHbiM oBnacTam

DUINKEKN

Bnagetb HasbIKaMK NPMMEHEHWA
CHUCTEMHOMO NOAXOAa ONA peweHnA
nocTaBneHHbIX 3a0aqd no gusmnke

1) OoMawHKe Oa
3agaHne ansd
NOAFOTOBK M K
NPaKTHYHEC KM
3AHATURM 2}
3agaHwa no
naGopaTop

HBIM paBoTam

3) Bonpocsl K
SIK3amMeHy

1) DomawHne Oa
3afaHmna ana
MNOOrDTOBEK M K
NpakTUHec KM
3aHATHAM 2}
3anaHua no
nabopaTop

HbiM paboTam

3) Bonpocsl K
IKIAMEHY

1) DomaluHue Oa
3anaHma ana
MOOFOTOBK M K
ApaKTUYES KM
3aHATMAM 2)
JagaHwd no
naBoparop

HbIM paboTam

3) Bonpocsl K
SKIAMEHY

1) AomMakime Oa
3ana=mA ona
NOOroTOBK W K
NPaKTUYEC KM
33HATMAM 2
3agauus no
naBopatop

HBIM paboTam

3) Bonpocol K
IKIAMEHY

1) DomawHmre Oa
3Iapasme ong
NOAFOTOBK M K
APaKTUUYE: KM
IGHATHMAM 2
JagaHua no
naBopaTtop

HblM pabaTtam

3} Bonpocs K
IKIAMEHY

1) DoMawHKe Oa
3JapasuA ans
NOArOTOBK M K
NPaKkTHUYES KM
IAHATHUAM 2)
3agadma no
nabopatop

HelM paBoTam

3) Bonpocsl K
IKIAMEHY

AToMHaa pusnka

3HaTh GVM3MUSCKWE OCHOBLI MEXaHWKH,

pusnKm konebaHWin u BonH,
SNEKTPUMECTES W MarHETH3Ma,
MEKTPOAMHAMUKN, CTATUCTUUECKON

DUINKKN U TEPMOAUHEMUK M, KBAHTOBDI

DI

Y¥MeTb NpUMEHATE 38KOHbBI MEXSHWMKM,

kKM koneBaHuin 1 BonH,

1) DoMawHmne Oa
3apaHmna ang
NOOrDTOBEK M K
ApaKTUYEC KUM
3aHATUAM 2}
Jaganva no
nabopaTop

HbIM pabaTam

3) Bonpochl K
IKIAMEHY

1) DomalwHne Oa
3afnaHKa onea

Oa

Oa

Ha

Oa

Ha

Ha



aHanM3a ¥ MooenMpoBaHMs,
TEOPETUHECHOMD M
SKCMEPUMEHTANBHOMD
vccnenoBaHMs, BolABNATE
ecTeCTEEHHOHaY Y HYO CyLUHOCTE
npobnen, BOIHHUKAOWWK B Xoae
NpodeccUoHanbHon OeaTENBHOCTI

OMK-3.6 BnafeTe HaBbiKamMu
npuMeHeHus GUInKo-
MaTeMaTUYeCcHoro annapaTa,
METOACE aHanuW3a 1
MoOoenvpoBaHWA, OCHOBHbIX
FAKOHOB ECTECTEOIHAHWS,
TEOPETUYECKOro K
BKCNEePUMEHTANBEHOD
vccneQoBaHWA NpY peleHid
npodeccHoHanbHbX 3a0a49

¥HK-1.3 Bnanete HaBblkamu
NpUMEHEHWA CUCTEMHOIO NOOXO0a
ANS PelUeHWa NocTasNeHHbIX 3anayg

YK-1.2 ¥MeTe OCYLWECTBNATE MOMCK,
KPMTHUSCKMI 3HANTKE M CUHTES
WHGopMaL M

YHK-1.1 3HaTh OCHOBbBI CUCTEMHOTO
negxona

OMK-3.2 3HaTe pU3MKO-
MaTemMaTHMUEcKKi annapaT,
OCHOBHbIE 38KOHbI @CTECTBO3HaHMA,
METOAbI aHANU3a M MOOENMPOBAHMA,
TEOPETUHECKONS M
IKCNEPHMEHTANBHOMO
MccnenoeBaHma

OMNK-3.4 YMeTh NpUMeHATE GHU3IMKo-
MaTeEMaTUHECKKMIA annapaT, MeToabl
aHann3a M MoAsNHpOBaHKE,
TEOPETUHUECKOTS U
IKCMEPVMEHTANBHOMD
MCCNenoBaHWg, BelABNaTE
SCTECTESHHOHAYUYHYID CYLWLHOCTL
npoBnem, BOIHMKAIOWMY B Xoae
npodeccUoHanbHON OEATENBHOCTH

CMK-3.6 BnaneTh HaBbiKaMu
MpUMEHEHNE GM3NKO-
MaTEMaTUYECKOro annapara,
METOOOB aHanmsa u
MOOBNHMPOEaHWA, CCHOBHBIX
33KOHOB CTECTBOIHAHMA,
TEOPETUHECKOro M1

INeKTPUYECTES M MarHeTH3Ma,
INEKTROOMHAMMKM, CTATUCTUHECKON
PUINKK W TEPMOLWUHEMUKK, KBAHTOBORN
du3nKKM ANA pelleHna 3anay
npoadeccroHanbHoN NesTensHacT

BnapeTb HaBbiKaMK NPMMEHEHWSA
3EKOHOB MEXGHMKK, QUIMKN
koneBaHWil M BOMH, 3NeKTpUYSCcTEa U
MarHeTMIMa, INEKTROANHAMKKM,
CTAaTHMETUHECKOR PUINKIA 1
TEPMOOWHEMWKW, KEAHTOBOW QU3MKK
Ang pelleHus 3agsqy
npodeccHoHansHoON NeaTensHOCTH

3HaTh OCHOEBI CUCTEMHOTO NOOXOOa
NpW M3ydeHn husukm

YMeTh ocylWecTBNaTE NOWCK,
KPUTUUECKUIA 8HANKU3 U CUHTES
MHbOPMaLKMK NC Paznu-HBIM cBnacTaM
$U3NKM

BnaneTb HasbiKaMW NPHUMEHEHWA
CHCTEMHOrO Noaxona nna peleHna
nNocTaBNEHHbIX 3aaa4 Mo gusmnke

AnepHaa dusmka n GuKa anemMeHTapHbIX HacTul,

3HaTE PUIMUSCKUE OCHOBBI MEXAHWKM,
bM3nKKM koneBaHuin K BonH,
3NeKTPUUECTEE U MarHETUIMa,
INEKTPOOMHAMMKK, CTATUCTUHECKON
DUINKKN 1 TEPMOAMHEMUKI, KBAHTOBOR
drarKK

YMeTb NpUMEHATD 3aHOHBI MEXAHMKM,
mankm konebaHui 1 BonK,
BNeKTPUYECTEa M MarHeTH3ma,
INEKTPOAMHAMUKK, CTATUCTUHECKOK
DUIMKI 1 TEPMOOWUHEMUKA, KBAHTOBOIR
$W3KKKM QNS peleHns 3anay
npodeccuoHanbHol AeaTenEHOCTH

BnapneTh HashiKaMu MPKMEHEHWS
33KOHOB MEXaHWKK, PU3MKK
KoneBGaHUin M BOMH, 3NEKTPUYECTBA 1
MarHeTmamMa, aNekTpoaHaMMKK,
CTATUCTUUECHOW HUINKI U
TEPMOOMHEMWKK, KBAHTOBOW GMIMKK
ans peweHWs 3agavy

MOOFOTOBK M K
NpakTH4Yec KM
IBHATMAM 2}
3anaHva no
nabopatop
HblM paboTam
3) Bonpocsl K
IKIAMEHY

1) DomawHme Oa
3a03HKA ANA
NOOFOTOBK M K
MPaKTUHES KINM
32HATMAM 2]
3afdaHus no
naGopatop

HbIM paboTtam

3) Bonpocol K
3KIAMEHY

1) DomawHmne Oa
3apasma ana
MOArOTOBK W K
NPaKTUYEC KM
3AHATHUAM 2}
JanaHwe no
nabopatop

HbIM pabaTam

3} Bonpoch K
IKIAMEHY

1) DoMaluHme Oa
3anaHmA ang
nNoaroToBK M K
ApaKkTUUYEs KM
IaHATMAM 2)
3a0adumd no
nabopaTtop

HbIM paboTam

2) Bonpocel K
IKIAMEHY

1) DomalwHKe Oa
3apaHna ons
NOArOTOBK M K
MPAKTHYEC KMM
JAHATUAM 2}
3afaHuva no
nabopartop

HbiM paboTam

3) Bonpocsl K
IKIAMEHY

1) OoMaluHue Oa
3JagasmA ans
NOArOTOBK M K
NPaKTUYES KM
3aHaTUAM 2}
JanaHua no
nabopatop

HbIM paBoTam

3) Bonpocel K
IHIAMEHY

1) DomalwHKe Oa
3anaxwvA ana
NOAFOTOBEK M K
MPaKTUYEC KM
3AHATMAM 2}
3agadma no
nabopaTtop

HbIM paboTamM

3) Bonpocol K
IKIAMEHY

1) DomawHme Oa
230aqHnA anea
NOArOTOBK U K
MNPAaKTHHEC KM
IBHATUAM 2)
3agaHwa no
nabopatop

Ha

Oa

Ha

Ha

Oa



IHCMNEPUMEHTANBHOMD npodeccUoHanbHoOW NeATeNbHOCTH
MCCNenoBaHWA MpW peLleHni
npodeccroHanbHbix 3aaadq

¥HK-1.3 Braoete HaBbikaMu 3HaTh OCHOBbBI CUCTEMHOMO NoAxoaa
NpUMeHeHMA CUCTEMHOMS Noaxona npu MayderHu bUsuKK
And pelleHra NocTaBneHHbIX 3a0aYy

YHK-1.2 ¥MeTb OCYLWECTBNATE NOWCK, YMeTe ocyWecTENATE NOWCK,

KPUTHUUYECKWA aHANKE 1M CUMHTES KEWTHUUYECKMIA 3HANKE M CMHTES

MHGOPMaUnI MHDOPMALKMM NO pasnUUHBIM o6NacTaM
drIMKK

YHK-11 2HaTb OCHOBLI CUCTEMHOMO Bnapnetb HasblKaMi NPUMEHEHWA

noaxona CUCTEMHOIO NOAXOAa N8 PeLUeHWs

rMocTasneHHbix 3afad no gpusmnre

HbIM paboTam
3) Bonpocol K
3K3aMEHY

1) DemawxHme Oa
3apaHmMa ana
NOOrDTOBK M K
ApaKTUYES KUM
3aHATUAM 2)
Jaganva no
nabopaTop

HblM pabaTam

3) Bonpochl K
IKIEAMEHY

1) AomMawHme Ha
3anaHKA ana
NOOroTOBK M K
MNPaKTHYEC KM
3BHATHMAM 2
3afgaHuWA no
naBopaTtop

HbIM paboTtam

3} Bonpocsl K
IKIAMEHY

1) DomawHme Oa
3apasmg ang
NOAFOTOBK M K
NPaKTUUEC KMM
IAHATHUAM 2}
3agadua no
nabopatop

HelM paBoTam

2) Bonpocel K
IKIAMEHY

Ha

Ha

Oa



MepeyeHb BONPOCOB ASisl NPOMEXYTOYHOM aTTecTauum (3K3aMeH)

1 cemecTp
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22.

lMpOoCTpaHCTBEHHO — BpPEMEHHble OTHoWweHnd. Cuctema oTcyeTa. CkanspHble W
BEKTOpHble  du3nyeckne BennyYuHbl. CKOPOCTb UM YCKOpEeHWe 4Yactuubl  npu
KPMBOSNIMHENHOM ABWKEHUN.

[BvxeHne YacTuubl Mo OKPYKHOCTKU. YTNOBas CKOPOCTb U YIIOBOE YCKOPEHNUE.
OcHoBHasa 3apgaya avHamukn. [lepebii 3akoH HbeioToHa. [loHATME MHepuunanbHON
cuctembl oTcyeta. Macca n umnynbc Tena. Btopon 3akoH HblOTOHa Kak ypaBHEHWE
ABWKeHUsA. TpeTun 3akoH HbloToHa. paHuubl NPUMEHEHUsT Kraccuyeckoro cnocoba
OonucaHns ABMXKEHNS YacTuLl.

3aKkoH COXpaHeHuUst UMNyrnbca Kak yHOaMeHTanbHbIN 3akoH npupoabl. CBA3b 3akoHa
COXpaHeHns umnynbca ¢ OAHOPOAHOCTBLIO MPOCTPaHCTBA.

Pabota cunbl 1 ee BblpaXeHUe 4Yepe3 KPUBONMMHENHbIM WHTerpan. KuHeTuyeckas
9HEeprus MexaHu4yeckom CUCTEMbl N ee CBA3b C paboTOM BHELIHMX WU BHYTPEHHMUX CUI,
MPUMNOXEHHbIX K CUCTEME.

lMone kak cpopma MaTepun, OCYLLECTBNAIOLWEN CUMOBOE B3aMMOAENCTBUE Mexay
YacTuuamu BellecTtBa. KoHcepBaTVBHbIE U HEKOHCEpPBaTUBHbIE CUMbl. [loTeHumanbHas
3Heprmsa cuctemMbl. 3aKOH COXpaHEHUSA MEeXaHNYEeCKoN aHeprun. [nccunaums aHeprum.
MoMeHT wHepuun TBEPAOro Temna OTHOCUTENbHO OCKU BpalleHud. MomeHT cunbl
OTHOCUTENBLHO OCU BpaLLEHUSI.

KnHeTnyeckass 3Hepruss TBepaoro Tena, CoBepLlalowero nocrynaTenbHoe U
BpallaTenbHOe ABWKEHUS.

YpaBHeHUe OBWXEHUA TBepOoro Tena, Bpallalowerocss BOKPYr HEMOABMXHOW OCW.
MoMeHT nmnynbca Tena OTHOCUTENbHO HEMOABUXKHOWM OCW.

3aKoH coxpaHeHUsi MOMEHTa UMMNYIbCa U ero CBA3b C M30TPOMHOCTbLIO MPOCTPAHCTBA.
MprHUMN OTHOCUTENBHOCTM B PENSATUBUCTCKON MexaHuke. [NMpeobpasosaHue JlopeHua
AN koopouMHaT M BPEMEHM U uX cneacteusi.  PensTMBMCTCKMA  MMNYAbC.
MHBapmnaHTHOCTb ypaBHEHU ABMKEHUSA OTHOCUTENBHO NpeobpasoBaHuii JlopeHua.
MonHaga aHeprusa YacTuupbl. YeTblpeXxMepHbI BEKTOP AHEPTMU-UMNYIbCa YacTulbl. 3akoH
COXpaHEeHUs1  4YeTbIpEXMEPHOro  BeKTopa  SHEeprumM-mumnynbca. CronkHoBeHue
PENATUBUCTCKNX YacTuL.

KnHemaTtnyeckoe onucaHne ABMXKXEHUSA XUOKOCTU. YpaBHEHUS ABUWKEHUS N paBHOBECUS
xungkoctn. WpgeanbHasa >xmgkocTb. CTaumoHapHOE TeyeHue ugeanbHOW XUAOKOCTW.
YpaBHeHue bepHynnu.

Baskaa >kmgkocTb. Cunbl BHyTpeHHero TpeHus. CTaumoHapHoe TeyeHue BSA3KON
XNOKocTn. 3aKOHbI rMapoAnHamMmdeckoro nogobus. MNoHatne o TypbyneHTHOCTH.
CBoboaHble HesaTyxatowme konebaHusa. KomnnekcHas ¢opma npeacTaBrneHus
rapMoHunyecknx konebanui. AMnnutyga, KpyroBas yactota U dgasa rapMOHUYECKUX
KonebaHun. SHepruga konebaHui.

FapMoHudeckun  ocumnnatop. Mogenb rapmoHuyeckoro ocuunnatopa. [pumepsbl
rapMOHMYECKNX OCUUNIIATOPOB: MasTHUK, rPy3 Ha NPY>XUHE.

BektopHble amarpammbl. CnoxeHwe CcKansipHbIX W BEKTOPHbIX KonebaHwn. Buenus.
®urypsl Jlnccaxy. KomnnekcHas popma npeacraBneHnss rapMoHU4eckux konebaHum.
CeoboaHble 3aTyxatowme konebanus. KoaddpumumeHT 3aTtyxaHus. Jlorapudpmmnyeckui
AekpemeHT. [JobpoTHOCTb.

BblHy)XOeHHble  KonebaHuMs  rapMOHMYECKOro  ocuunnaTopa nog — OEWCTBUEM
CUHycomganbHOW cunbl. AMnnuTyga M dasa BblHYXAEHHbIX kornebaHui. Bpewms
YCTaHOBIEHUA BbIHY>XOEHHbIX KonebaHun n ero cBA3b ¢ 4OOPOTHOCTLID. Pe3oHaHc.
BonHoBble npouecchl. [nockas cuHycompanbHas BornHa. OOHOMEpHOe BOSHOBOE
ypaBHeHue. Ynpyrue BOfHblI B ra3ax, XXMAKOCTAX M TBepAblXx Tenax. QHepretmyeckue
XapaKTepuCcTUKM ynpyrux BosiH. Bektop YmoBa. NoBefeHue 3Byka Ha rpaHuue pasgena
AByx cpeg. MNMoHaTtue 06 yaapHbix BonHax. AddekTt Jonnepa.

OcHoBHoe ypaBHeHne MKT. Makpockonnyeckme napameTpbl Kak CpegHue 3HaveHus.
TennoBoe paBHoBecue. [loHATME O Temnepatype. Mogenb waeanbHOro rasa.
YpaBHeHne COCTOAHNA naeansbHOro rasa U ero npuMeHeHme K u3onpoLeccam.
PacnpegeneHne Makcsenna. CKOpoCTuU MOeKy-n.
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Pacnpegenenue bonbumaHa. bapomeTpuyeckasn copmyna.

Pacnpegenenne Makcsenna — bonbumaHna. CpegHas KMHETUYECKasi SHEPIUst YacTuLbl.
3aKkoH paBHOMEPHOro pacnpeneneHnst KNHETUYECKOM SHEpPrm nNo cteneHsam ceoboabl
fAeneHne nepeHoca. [Oudpdpysmna. TennonpoBogHocTb. KoadhpuuuneHT auddysmu.
KoaghdmumeHT TennonposogHocTu. Oduddysnsa B rasax, XKUOKOCTAX WU TBEPAbIX Tenax.
BsaskocTb. KoahpuumeHTbl BA3KOCTU ra3oB U XXNOKOCTEN.

lMepBoe Havyano TepmMoguHamMuku. BHYTpeHHSs aHeprus. MNpumeHeHne nepBoro Havana
TepMoaMHaMuKK K naonpoueccam. AgnabaTHbln npouecc.

TennoemkocTb. Knaccuyeckass MOMNEKYNAPHO - KMHEeTU4Yeckas Teopus TEeMnr0eMKOCTU
naeanbHOro rasa u ee orpaHN4YeHHOCTb.

Ob6paTtumble 1 HeobpaTMMbie npouecchbl. QHTponusa. BTopoe Hayano TepMoavHaMuKW.
TepmognHammnyeckne noteHumanbl 1 ycnosus pasHosecus. Linkn KapHo.

OHTponuna u BeposiTHOCTb. OnpefeneHve 3SHTPONUM pPaBHOBECHOW CUCTEMbI 4epes
CTaTUCTUYECKMA BEC MaKPOCOCTOSIHUSA. JHTPOMNUS KaK KONMYECTBEHHas Mepa
XaoTunyHocTW. MNpuHunn HepHcTa u ero crneacTeus.

PeanbHble rasbl. YpaBHeHne W u3otepmbl BaH — gep — Baanbca. Kputudeckoe
cocTosiHue BewecTBa. MeTactabunbHble COCTOAHMSA. QHEPrusa peanbHbIX ra3os.
Kngkoctn. NoBEPXHOCTHOE HATSXKEHWE. YCNOBME PABHOBECUS Ha rpaHuLe XUOKOCTEN.
KanunnsapHble asneHus.

3akoH KyrnoHa. Hanps»keHHOCTb anekTpuyeckoro nons. MpuHumn cynepnosnuuu.

lMoTOK BekTOpa HanpsbkeHHOCTU. BekTop anekTpocTtatnyeckon uHAaykumn. [loTok
nHaykumn. Teopema OcTporpagckoro - [aycca gnsi anekTpocTaTtMyeckoro nons B
Bakyyme. [lpumeHeHne Teopembl [aycca K  BbIYUCIIEHUIO  HaNPSHKEHHOCTU
3EeKTPOCTATUYECKOro NOn4.

PaboTta anekTpocTtatmnyeckoro nons. Linpkynaumsa Bektopa HanpsbkeHHocTU. [oTeHuman
9NEKTPOCTATUYECKOrO MOMS U €ro CBA3b C HANPSXKEHHOCTbIO.

Monapusauna aunanekTpuka. Tunbl AUINEKTPUKOB. ONEKTPOHHAs U OpUEHTALMOHHAS
nonapusauus. [uanektpuyeckass npoHuUaemocTb. Teopema [aycca gns nons B
AN3NEKTPUKE.

KoHgeHcaTopbl. EMKOCTE KOHAEHCATOPOB. OHEPrns B3aUMOAEWNCTBUSA INEKTPUHECKUX
3apsagoB. JHEprusi CUCTEMbl  3aPSPKEHHbLIX MPOBOAHMKOB. JHEPrUst  3apsiKEHHOro
koHAeHcaTtopa. MNNOTHOCTb AHEPrMn aNeKTPOCTaTUYECKOro NOns.

YcnoBus  CywlecTBOBaHWUS anekTpudeckoro Toka. 3akoH Oma B MHTErpanbHOW U
AnddepeHumnanbHon opmax.

3akoH [xoyns - JleHua B nHTerpanbHom n anddepeHumnansHon opmax.

CrtopoHHue cunbl. AC. Uctounnkn SOC. 3akoH Oma Ans 3amMKHYTOW LEenu 1 yyactka
uenu, cogepxatlero nctouHmk 30C.

3aKoH coxpaHeHus aHeprm ansa 3amkHyTon uenw. MNpasuna Kupxroda.
TepMoanekTpoHHasa 3MUCCUS.

OnekTpuyeckne Toku B rasax. [nasma n eé ceoncrea.

cemecTp

MarHuTtHaga nHaykums. BUTOK ¢ TOKOM B MarHUTHOM none. MoMeHT cun, AencTBYHOLLMX
Ha BMTOK C TOKOM BO BHELLUHEM MarHMTHOM none. MarHUTHbI MOMEHT.

3akoH brno-Casapa-Jlannaca. MarHuTHoe norne nNpAMONIMHEHOrO NPOBOAHWKA C TOKOM.
MarHuTHoe none KpyroBoro Toka.

Linpkynaumsa BekTopa MarHMTHOM nHAyKumMn. MarHMTHoe none AAMHHOMo coneHomaa.
Cuna Amnepa. Bsanmogenctene npoBOAHNKOB C TOKOM.

MarHutHoe none gswxyuierocq 3apsiga. Cvuna JlopeHua. 9ddekt Xonna.

MarHuTHbI NOTOK. KOHTYp C TOKOM B MarHUTHOM Mofe. OnekTpoMarHuTHas MHAOYKUnA.
Mpasuno JleHua.

KoahhunumeHTbl MHOYKTUBHOCTM M B3aUMHOW WMHOYKTUBHOCTU FABREHWe camMouHOYKUMn
npy 3amMblKaHUM W pasMblkaHUW 3NeKTpudeckorn uenu. MarHuTHaa aHeprus TokKa.
[MNOTHOCTb 9HEPrMM MarHUTHOrO Mons.

MarHutHoe none B  BewectBe. MonekynsgpHole  TOKW.  HamMarHM4YeHHOCTb.
HanpsXeHHOCTb MarHuTHoro nons MarHutHas npoHuuaemocTb. OCHOBHblE ypaBHEHUS
MarHeTocTaTMkM B BellecTBe. [paHU4YHble YCNOBUS Ha MOBEPXHOCTU pasgena AByX
MarHeTuKoB. [NOTHOCTb SHEPrMN MarHUTHOIO MOMS B BELLECTBE.



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.
20.
21.
22.
23.
24.

25.
26.

27.
28.
29.
30.
31.
32.
33.

34.

35.

36.

BuxpeBoe anektpuyeckoe nosne. Tok cmelwleHnsi. Cuctema ypaBHeHuMn Makceenna B
WHTerpanbHon n anddepeHumnansHon dopmax.

KonebatenbHbin KOHTYp. COBCTBEHHbIE ANEKTPOMArHNTHbIE KonebaHua. 3aTtyxatowme n
BbIHY>KAEHHbIE 3NEeKTpoMarHnTHole konebdaxusa. Cnyyvan pesoHaHca.

OnekTpoMarHuTHble BOMHbl. BonHoBoe ypaBHeHne. CKOpPOCTb pacnpocTpaHeHus
9NEKTPOMArHUTHbIX BOMH. 3aKOH COXPaHEHUs 3Hepruv Ansi SNeKTPOMarHUTHOro Mons.
[MNOTHOCTL  3HEpPrun  AMNEKTPOMarHUTHOro nons. [MNOTHOCTL  MOTOKa  3HEepruun
9NEKTPOMAarHMTHOro Nons.

MHTepdepeHUns MNNOCKUX MOHOXPOMaTUYECKMX CBETOBbLIX BOSIH. Bpemss u gnuHa
KorepeHTHOCTU. [pocTpaHCTBEHHas KOrepeHTHOCTb. PacyeT uHTepdepeHUMOHHON
KapTWHbI OT ABYX KOF€pEeHTHbIX NCTOUYHUKOB.

NHTepdepeHunsa B TOHKUX nneHkax. Konbua HetoToHa.

MpuHumn TonreHca-®OpeHenda. Oudpakumsa dpeHend. 3oHbl PpeHens. Oudbpakuuna
®payHroepa. Ouppakums Ha Kpyrriom OTBEPCTUM, NPSMOW LLEeNM M Ha MHOXeCTBe
napannenbHbIX Wenen.

OundpakunoHHasa peluetka. CnekTpanbHoe pasnoxeHue. Paspelarowias cnocoOHOCTb
cnekTpanbHbIX NpnbopoB.

lMokaszaTene npenomneHna. HopmanbHad u aHomanbHast gucnepcun. [pynnosas
ckopocTb. [ornoweHne BonH. [NoBeaeHne BOMH Ha rpaHvLe pasgena aByX cpe.
Monapusauusa. EctecTBeHHbIN U Nonspu3oBaHHbIA cBeT. 3akoH Mantoca.

AHunzoTponHble cpegbl. [longpusauma npwu ABOMHOM nydenpenomsnieHuun. [puama
Hukons.

ONeKTpoonTUYecKne n MarHuToonTmuyeckme aeneHns. Addekt Keppa

OdhpekT dapages.

Tennosoe nanyyeHne abcontoTHO YepHoro Tena. MNMpoTuBopeYns Knaccu4eckon U3nNKK.
3akoH Knpxrodpa. 3akoH CtedaHa-bonbumaHa.

PacnpeneneHve aHeprum B cnektpe abcontoTHO YepHoro tena. 3akoH cMelleHusa BuHa.
KBaHTOBasi runotesa u dhopmyna lNnaHka

OHeprus “ UMNynbC CBETOBbIX KBAHTOB. BHeWwHWn ¢poToaddekT M ero 3akoHbI.
dopmyna ArHWTENHa Ans oToaneKkTpmuyeckoro acpdekra.

KBaHTOBOE 1 BONMHOBOE 06bACHEHUE AaBreHns ceeTa.

OddekT KomnToHa.

MMnotesa pe bponna. Oudpakuma SnNeKTpoHOB M HeWTpoHoB. Mukpouactumua B
ofHowenesoM UHTepdepomeTpe. COOTHOLEHME HeonpeaeneHHOCTEeN Kak NposiBNeHne
KOPNYCKyNsipHO-BOSTHOBOrO Aiyann3ma CBOMCTB MaTepUN.

BonHoBas pyHKUMS 1 ee CTaTUCTUYECKNA CMbICTT.

BpemeHHoe ypaBHeHue LpeanHrepa. CtaumoHapHoe ypasHeHwue LpeauHrepa.
MpvHUMA NPUYNHHOCTM B KBAHTOBOW MexaHuke. [BuMXKeHue CBOOOOHOW 4YacTuubl.
YacTnua B 04HOMEPHOM U TPEXMEPHOWN NOTEHLMANbHbLIX AMaXx.

KBaHTOBaHMe aHepruM u uMmniynbca 4acTuupbl. [poxoxgeHue 4vactvubl Hag w nopg
noTeHunanbHblM 6apbepoM. TyHHeENbHbIN A ekT.

MapmoHudeckuin ocumnnatop. MNMpuHumn cootBeTcTBUSA Bopa.

OkcnepumMeHTanbsHoe 060CHOBaHNE OCHOBHbIX MAEW KBAHTOBOM MeXaHWKK. JInHenyatble
cnekTpbl atomoB. lMpaBuno 4actot bopa. MpuHumn cootBeTcTBUA. OnbiThl PpaHka u
lepua. CnekTp atoma Bogopoaa no bopy.

Yactmua B copepuyeckn cummeTpuyHom none. BopgopogononoGHble atombl. MaBHoe,
opbuTanbHOEe U MarHMTHOE KBaHTOBblE 4YMCna. JHepreTnyeckme ypoBHW. lNMoTeHumansl
BO30YXAEHWS 1 MOHM3aLMW.

CnekTpbl BOOOPOAONoA06HbIX aToMOB. [1pocTpaHCTBEHHOE pacnpedeneHne ninoTHOCTU
BEPOATHOCTU ANS 3NEeKTpoHa B aToMe BOAOPOAA.

MarHuTtHbein MomeHT atoma. OnbiT LTepHa mn [epnaxa. CnuH anekTpoHa. JddekT
3eemaHa.

CrartucTtunyeckoe onucaHue KBaHTOBOW CUCTEMBI, pasnuuyne Mexay
KBAaHTOMEXaHMYeCKONn W CTaTUCTUYECKOMN BEpoATHOCTAMK. CHUMMETPUS  BOJIHOWM
PYHKLUMN MHOTMX OAMHAKOBbIX YacTuu. KBaHTOBble vMaeanbHble rasbl: pacnpegenexHve
Bose-OnHwTerHa n ®epmun-Aupaka.



37. Ctpoenune kpuctansoB. TodeyHble gedekTbl B KpUcTannax. AKyCTudeckme n ontTuydeckue
KonebaHus Kpuctannuyeckon pelweTtkn. KombuHaumoHHoe paccesiHme. [loHaTue o
doHoHax. TennoeMKOCTb KpUCTannos Npu HA3KMX N BbICOKMX TeMMNepaTypax.

38. OnekTponpoBOAHOCTL MeTannoB. Hocutenu Toka B MeTannax. HepoctaToyHOCTb
KNacCU4eCKOW  JNEKTPOHHOW  Teopun. JINEKTPOHHbIN  Pepmu-ras3 B  MeTanne.
OneKTpoHHas TennoemMKoCTb.

39. OnemMeHTbl 30HHOW Teopun KpuctannoB. YpoBeHb ®Pepmun. YMCNo 3NEKTPOHHbBIX
COCTOSIHUI B 30He. 3anofiHeHne 30H: MeTansbl, AUANEKTPUKA, NONYNPOBOLAHMKN.

40. MNoHATne aplpovHon NpoBogMMocTn. CobBCTBEHHbBIE N MPUMECHLIE NOJTYMPOBOLHMKM.

41. ®oTONPOBOANMOCTL NOSYNPOBOAHMKOB.

42. [liommHecueHunsa TBEPAbIX Ten.

43. AAlBneHune ceepxnpoBogumMocTn. Kynepoeckue napbl. CBepxnpoBogmmocts 1 1 2 poga.
BbicokoTemnepaTypHasi CBepXnpoBOANMOCTb. AdekT [kosedcoHa.

44. MarHeTukn. [Mapa-, auna-, ¢eppo- u aHTUeppomarHeTnkn. KpaHTOBas Teopus
deppomarHeTnama. [JlomeHHasi CTpyKTypa

45. CTpoeHune aToMHbIX siaep. [edekT macchl 1 SHeprnsa ceaA3n siapa. AgepHble peakumu.

3aKoH pagmoakTMBHOMo pacnaga. PagnoaktneHbele npeBpalleHnss aToMHbIX gaep. Metoapl
HabnogeHns 1 perncTpaumm pagmoakTUBHbBIX U3MYYEHWUNA.

46. LlenHasn peakuna genexHus.

47. TepmosgepHbl peaktop. TepMosagepHbI CUHTES.

BewectBo M none. ATOMHO-MOMEKYNSAPHOE CTpoOeHuMe BellecTBa. ATOMHOe £4po.
KBapku. OnemeHTapHble yactuupbl. CunbHoe, cnaboe, 3nekTpoOMarHMTHOEe U rpaBUTaLMOHHOE
B3anmoaemncTeme.

2.1. ®opMbl TeKyLLEro KOHTPOSsl ycneBaeMocTu
Kaxdoe ob6osHadyeHHoe 6 mabnuuye «Mampuya coomeemcmeusi OUEHOYHbIX cpedcme
3arnaHuposaHHbIM pe3yribmamam oby4yeHUsi» OUeHOYHoe cpedcmeo Heobxo0umo pacrucams:
- 3a0ayu;
3apanua ansa PP no BapuaHTam npeacTtaBneHbl B cOopHuke 3agay «3agaHns no dusunke ans
CaMOCTOAITENbHON PaboThl CTYAEHTOB (MHOMBMAYaNbHbIE AOMallHWE 3afaHns)»: / Camap. roc. TexH. yH-
T, ObLwasn dusmka un pusmka HedpTerasoBoro NPON3BoACTBa, cocT.: E. A. Kocapeea, J1. A. MutnuHa.

2.2. ®opMbl NPOMEXYTOYHOW aTTeCcTauumn
Ok3ameH rnpoxodum 8 sude mecmuposaHus o gornpocam. BapuaHm ak3ameHalyuoHHO20 bunema.

MpumepHas cTpykTypa bunera

MUHOBPHAYKWU POCCUUN

(( ®PepepanbHoOe rocyaapcTBeHHoe OrogkeTHOe obpa3oBaTenbHoe

CAMAPCKUW yupexaeHue Bbicluiero o6pasoBaHus 5

gﬂoﬁrTﬂ( o «CAMAPCKWUI rOCYOAPCTBEHHbIN TEXHUYECKUA
= e YHUBEPCUTET»

Kadeapa «ODI mdHIM»
QK3AMEHALUWOHHbBIN BUNET Ne 45
no aucumninHe «d®unsmka»
BapuaHT Ne 45
Ommembme HOMep npasusibHo2o omeema BapuaHmbi omeemos
Ne 3adaHus 1 2 3 4 5

HopmanbHas cocTaBnstoLas yckopeHus
A) xapakTepusyeT ObICTPOTY MU3MEHEHNUS
CKOPOCTM MO MOAYIo

B) xapakTepusyeTt GbICTPOTY M3MEHEHMS! Tonbko Tonbko Tonbko Tonbko Tonbko
CKOPOCTM MO HanpaBeHUto Aunb Burl A Tn[ A B, Burl B,Burl
B) 3aBUCUT OT KPMBU3HBI TPaeKTOpUU

") 3aBuCKT OT cKopoCTH

[1) HanpaBneHa No kacaTenbHON K TpaeKkTopun

ABTOMOOUIE Hayan ABUraTbCsl PaBHOYCKOPEHHO
NPSIMOSNIMHENHO N3 COCTOSIHMSA MOKOS U Yepe3 5 ¢
2. | ero ckopocTb ctana pasHou 10 m/c. Kakon nyTb 40 m 8m 16 m 32m 20m
Obin NpogeH aBToMobunemM 3a 4 ¢ OT MOMeHTa
Havyana ABWXeHna?




Mo rpadpmkam
3aBVICUMOCTY
MoZynen CKopocTu oT
BPEMEHW (CM.
PUCYHOK)
onpegenuTe, Kakoe
13 Ten gsuranocb
NPAMOSINHENHO C
HanbonbLMM No
MOZYIIO YCKOPEHNEM.

Teno 3

BCe Tena
OBUranucb ¢
OQVHaKoBbI
M no
Moaysno
ycKopeHuem

Teno 1

Teno 2

Teno 4

Teno ABWKETCS PaBHOMEPHO U NMPSIMONUHENHO.
Kakoe yTBepxaeHve o paBHOLENCTBYIOLLIEN BCEX
NPUINOXeHHbIX K HEMY CUI NpaBuinbHO, €CNn
cucTema oTcyeTa MHepumansHa?

He paBHa
Hynto,
NOCTOsIHHA
no MoZyrnio,
HO He o
HanpaeneHu
)

paBHa Hynto

paBHa HyIno
unu
NOCTOSIHHA
Mo mMoaynto
n
HanpaeneHu
10

He paBHa
Hy"Ho,
NOCTOsIHHA
Mo MOoAynio
u
HanpaBneHu
)

He paBHa
Hy"Ho,
NOCTOsIHHA
no
HanpaBneHu
10, HO He Mo
MOZYII0

B momeHT BpemeHu t=1¢ Terno maccon 3 kr
OBWKETCS1 C MTHOBEHHOM CKOPOCTbIO 2 M/C 1
yckopeHuem 3 m/c?. KakoB mMoaynb
paBHOAENCTBYIOLLEN CUM, AENCTBYIOLLUX HA
TEeno?

15H

6H

3aBUCUT OT
yrna mMexay
BEKTOpamm
CKOPOCTM U
yCKOpeHUst

9H

3H

LLlap maccon m4= 3 Kr, ABUXYLLMICS CO
CKOPOCTbIO V1= 4 M/C, CTaNKMBaETCs C LApOM
mMaccom my = 1 Kr, CKOPOCTb U, KOTOPOro paBHa 8
m/c. Cuutas yaap npsMbIM, HEYNpYruM, HanTm
CKOpPOCTb Mocre yaapa, ecnv manbiii wap
HaroHsieT 6oMbLLON LWap, ABMXKYLLMIACSA B TOM Xe
HanpasneHuu.

5 wmlc

0,5 m/c

2 mlc

10 m/c

1 mlc

KakoBa maTtemaTtnyeckasi 3anuce ans
onpegeneHna MoMmeHTa cunbI?

L=muvd

L=[F-mo]

=
I
=

dt

Ha «KoHUEe TOHKOrO OAHOPOAHOIO CTEePXHS
anvHon £ 1 maccovi 3m npuvKpenneH ManeHbKvn
wapvk Maccon 2m. Onpegenutb  MOMEHT
MHEPLMN TakKoM CUCTeMbl OTHOCUTENbHO OCH,
nepneHanKynspH O

O CTEPXHIO U O
npoxopsilen 2 2
yepes Touky O,
nexailylo Ha ocu cTepxHs (cMm. puc.). [pu
pacyetax npuHsaTb =1 M, m=0,1 kr. Wapuk
paccMmaTpuBaTh Kak MaTtepuarnbHYH TOYKY.

15102 kr-m?

7,5:10 kr-m?

4,2-107 kr-m?

51072 kr-m?

12,510
KrMm>

Kakune (kakoe) 13 npuBeAEeHHbIX HUXE CYXOEeHU
ABNSAOTCS NOCTyNaTaMu crneLmansHON Teopun
OTHOCUTENBHOCTN?

A) Mpwn v~Cc Macca Tena 3aBUCUT OT CKOPOCTY eé
OBWKEHUS

B) Mpu v~c AnNvHa Tena 3aBUCUT OT CKOPOCTU €€
OBWKEHUS

B) B ntobbix nHepumarnbHbIX cUCTemMax oTcyeTa
BCe (hM3nYecKkme SABNEHUs NPU OOHUX U TeX xe
YCOBUSIX MPOTEKaloT OAMHAKOBO

I") CkopocTb CBeTa B BaKyyme He 3aBUCUT OT
CKOPOCTM [ABMXXEHUSI ICTOYHMKOB CBETa

) OnutenbHocTb cobbiTusi B Touke O
MVUHUManbHa B TOW MHepLManbHoi cucteme
oTcyeTa, OTHOCUTENBHO KOTopol Touka O
HenoaBWXHa

Tonbko
Aunb

BCe

Tonbko
A, Bull

Tonbko
Burl

Tonbko
B,f'vAa

10.

[aBneHve rasa B
LUUnvHape nog
nopLuHem
MeHsieTcsl c
TeyeHnem a0
BpEMEHU 20
cornacHo rpaduky !
Ha PUCYHKe.
YactoTta
KoneGaHui
OaBneHus

paBHa:

P klNa

5Ty

2Ty

0,25y

1Ty

0,5y

11.

Yrto onpepensiet npounsseaeHve 3/2 kT ?

CpeaHio
KUHETUYEeCKy
10 3HEpruio
MOJIEKYITbI

ob6bem
naearnsHoro
rasa

BHYTPEHHIO

10 3HEPIUo

naeanbHoro
rasa

naBrneHve
naeansHoro
rasa

CpeaHio

KBagpaTWyH

Y0 CKOPOCTb
MOMEKYI




vnaeanbHoro
rasa

naeansHoro
rasa

OueHunTe AaBneHne ra3oo6pasHoro K1cropoaa
B cocyfe 06beMoM 2211 Npu HopMasibHbIX
ycnosusax. Macca kucnopoga B cocyfe 32 T.

100 MNa

10 Ma

10 klMa

100 klMa

1 klMa

13.

Kak n3ameHsieTcs BHyTPEeHHsIst 3Heprus
naearnbHOro rasa npu agnabaTtHom
pacLUMpeHnn?

yBenmymnesaeTC
A

ocTtaeTcs
HEU3MEHHOMN

3aBUCUT OT
obbema

3aBUCUT OT
nasneHua

yMeHblUaeTcs

14.

Tennosas MawyHa 3a 1 LMKN nonyyaet ot
HarpeBaTens konuyectso TennoTbl 100 Ik un
oTaaeT xonoaunbHuky 60 k. Yemy paseH Ko
3TOro Apuratens?

40%

25%

1%

17%

60%

15.

Teno nnaeaeT Ha NOBEPXHOCTM Boabl. KakoBo
COOTHOLLIEHNE MEeXAY CUMON TSHKECTU U
apXUMeaoBOW CUNON?

cuna
Apxumena
MeEHbLLE CUnbl
TSKECTU

cuna
Apxumena
paBHa Hyro,
cuna TsKecTun
He paBHa
HYITH0

BEPHbIN OTBET
He npuBeaeH

cuna TsKecTu
MeHbLUEe
apxumeaoBou
cunbl

cuna

Apxumena

paBHa cune
TSHKECTN

Tenexxxa maccoit 0,8 Kr IBIKETCS TI0 HHEPLIUU CO
cKOpocThIo 2,5 mM/c. Ha Ternexky ¢ BbicoThl 50 cM
najiaeT Kycok IractminHa Maccoit 0,2 kr u
npuiuInaeT K Heil. Paccumnraiite sHepruto, kotopas
Iepenuia BO BHYTPEHHIOI [IPU 3TOM YAape.

2 x

0,5 x

1 Ox

2,5 Ik

1,6 Ix

17.

HekoTopoe KoIM4ecTBO renus CHauasna anuabaTHO
pacmmpsieTcs, a 3aTeM H300apHO CXKMMaeTCs.
KoneuHnas Temneparypa ra3a paBHa HayaibHOU. [1pu
anuabaTHOM pacUIMPEHHH ra3 COBEpIINI paboTy,
pasHyto 4,5 xk/lx. Uemy paBHa paboTa ra3a 3a Bech
npouecc?

- 3 kx

1,5 kX

- 1,5 kx

0 Ox

3 kIx

18.

YkaxuTe  BblpaxeHWe Ans  noTeHuuana
3MNEKTPUYECKOro Momns TOYeYHOoro 3apsiga B
Bakyyme:

1 4
A, -

L g4,

3
drg, r°

dze, 1

1 g9,
dme, r

2
mEg i

19.

Ha pucyHke un300paxeHbI +  _
OBe napannernbHble nrockue
MOBEPXHOCTY, paccrosiHve
Mexay KOTOpbIMA BO MHOMO
pa3 MeHblle WX JMHENHbIX
pa3mepos, 3apsPKEHHblE
pasHOMMEHHO. 3apsagbl
paBHOMEpHO pacnpegerneHbl + -
no HuMm. HanpsikeHHOCTb - N
3MNEKTPUYECKOro MOMns 3TUX NOBEPXHOCTEW paBHa
HYI0 B 06nactsax

+
I

Takmx
obnacrten
HeT

buB

AunB

20.

Onpegenutb CKOPOCTb, KOTOPYtO npuobpen
ONEeKTPOH, nponeTteB B 3JieKTpU4eCKoOM none
Mexay ToYKaMu C  pPasHOCTbKO MNOoTeHuunanos
200 B (M. = 9,110 kr; e = 1,610 Kn).

0,84'10" m/c

0,9810" m/c

0,20110" m/c

1,1810" m/c

1,7810" m/c

Ana nanpaeneHnsa 130301 «TennoaHepreTuka n TensIOTEXHUKa» Npoduss
«TexHonornyecknin Hag3op, akcnnyaTaumst U AMarHOCTUKa MPOMBbILLSIEHHbIX U
9HEepreTMyecknx o6 HLEKTOBY.

Cemectp 1
CoctaButens: 3aBeayowmn kadeapon
ol7le) ol7le]
« » 20__ropa « » 20__ropa

Cemecmp 2

MpumepHasn Cprk;r"ypa ounerta

N
(e

. OnopHeIA YHHRBPCHTET

—_—

MUHOBPHAYKU POCCUU

yypexpgeHue BbicLuero o6pazoBava

YHUBEPCUTET»

«CAMAPCKWA TOCYOAPCTBEHHbLIA TEXHUYECKUW

PenepanbHoOe rocyaapcTBeHHOE OrogxeTHoE 06pasoBaTeanoe

Kadbegpa «OPIrmdHI»




3K3AMEHALMWOHHbLIN BUNET Ne 45
no aucuunivHe «Pusmka»

Ommembme HoMep npasuibHO20 omeema

Bapuarnmbsl omeemos

MNe BadaHus 1 2 3 4 5
MpoBoaHwmkn
. POBOA MposoaHukm
Kak B3aMMOJENCTBYIOT ABa | nosopa4uBaro MpoBoaHwmkn HOBODAUNBALD MpoBoaHukn Cuna
| napannenbHbIX MPOBOAHMKA, €cnn TCA B Besfe T%QB Besge B3aMMOAEeNCTB
’ 3NEeKTPUYECKUin TOK B HWUX NpoTekaeT | MpOTMBOMOMO | OTTasKvMBalTC OAVHAKOBOM npUTArMBatoTC us paBHa
B OHOM HanpaeneHum? HKHbBIX A 2 Hymo
HanpasneHun
HanpaBneHusx
JmHumn WHOYKUMM  OAHOPOZHOro
MarHWTHOro nomns ¢ uHaykumen 4 Tn
0
NPOHM3bLIBAOT pamky nog yrnom 30° K
2. P pamky oA y V 20 m? 2,5 m? 5 M’ 0,5 1 m2
ee MnockocTh, co3aaBasi MarHUTHbLIN
notok B 5 B6. [nowagb pamkn
paBHa:
Tok B KoneGaTresbHOM KOHTYpPE 3aBHCUT
oT BpEMEHU 1o 3aKOHY:
I = ILusinogt, tae [ 9 MA, ®) =
3 45 1(‘)‘1 2 B A€ m > o L=2 MI'n L=1 mMxT'H L=1 MT'n L=5TH L=1Tw
. X .
10T MKOCTb — KOHJCHCATOpa U=81 B U=6,3B U=0,4 B U=1B U=0B
C = 0,5 mxd. HaiiTu HHIYKTHBHOCTH
KOHTYpa U HaNpsDKEHUE Ha KOHJAEHCATOpe
B MoMeHT t = 0.
Kakoe HaumeHbluee 4MCro LITPUXOB
[AOMKHa codepxaTtb AudpakumoHHas
pelieTka, 4Tobbl B CreKTpe MepBOro
4. nopsigka MOXHO Obino  pasgenutb 962 96 600 982 98
ABe NUHUM HaTpusi C ANMHaMK BOSH
A1 = 589 HM "
A2 = 589,6 HM.
YkaxuTe ycnosue rnaBHbIX
MakCMMyMOB Ansi  AndpakLMOHHO . .
y Ana pucpaky . B asing=#2k+1) | bsing=#2k+1)
S. peweTkn. (d — nepvog peleTkn, a — dsing = #kA bsing = £22kA/2 Iy asing = £2kA/2 Py
lMpuHa Wwenu, b — paccTosiHve
Mexay Lensmm)
h.t
Nt A
T,> T,
Kakon n3 rpacmkoB BblpaxaeT
3aBWCUMMOCTb CMeKTpanbHON ‘ T, - ‘
6. NMAOTHOCTU 3HEPreTUYeCKon i !
CBETMMOCTM YepHOro Tena oT A \ A
TemnepaTtypbl? P g_) L L
Amz2hmit A M2 m A M1 A Dot
He U3MeHUTCH,
CKOpOCTb
TakK Kak HE U3MeHUTCH,
BbIxoJa He
CKOpPOCTb TakK kak
3aBUCUT OT
BbIXOAa He CKOpPOCTb
Kak N3MEHUTCSI CKOpPOCTb WHTEHCUBHOCT
3aBUCUT OT OTOINEKTPOH
(hOTOIMEKTPOHOB NpU BbIXOAE WX U3 W nagaroLero
MHTEHCUBHOCT | OB He 3aBUCUT
7. mMeTanna, ecnum  WHTEHCMBHOCTb YMEHbLUUTCS cBeTa, a yBenuuuTcs
1 napatoLero oT
cBeTa, Bbi3biBaloLwero ¢ortoaddex, 3aBUCUT
cBeTa, a WHTEHCUBHOCT
yBENUYMTCA? TONbKO OT
3aBucuUT n cBeTa, a
BeNNYUHbI
TOMbKO OT 3aBUCUT OT ToKa
npupoael €ro 4acToThbl
HachblLeHKs
meTanna
Ha pucynke 4 r 3
npegcraene 3
Hbl MepBble 7
YyeTbipe
8. YPOBHS B 1 * ¥ 41 1->4 251 152 31
aTome
Bogopopda. Kakon w3 nepexogos
cooTBeTCTBYET N3MyYEeHNIO c
MaKCUMarnbHOW ANMHOW BONHbI?
HenpepbIBHbIM [OVCKPETHbIM C
¢ pe3Koil peaKol ANCKPETHbLIM HenpepbIBHbIM
OHepreTuyeckuii crnektp csobogHown o npaBunIbHOIO . BO BCEM BO BCEM
9. rpaHviLen B rpaHviLen B
YyacTuubl SBnsieTcs oTBEeTa HeT avanasoHe avanasoHe
obnactu obnactu
ANWH BOMH ANWH BOMH
KOPOTKMX BOSH KOPOTKMX BOMH
CMMOLWWHbIM C nnHenyaTbim nuHenyaTbiM C
Cnektp PEHTrEeHOBCKOro o
peskon CO CTpOro NPOU3BOSIbHbI
10. XapaKTepuUCTUYECKOro n3nyyeHus CNMOLWHbBIM o nonocarbim
rpaHulen co onpeeneHHbl M Habopom
ABnseTcs
CTOPOHbI M Habopom yacTot




KOPOTKUX BONH

4acToT

DepMUOHBI — 3TO YacTuULbl

A. lNogunHsoLwmnecs cTtatucTuke
®depmun — Oupaka. B. OnucbiBaembie
CYMMETPUYHON BOMHOBOMN (DYHKLMEN.
B. OnucbiBaeMble
aHTUCYMMETPUYHOW BOSTHOBOW
dyHKUMEN.

I". Imetowme Hynesomn unm
LenovncnenHbIn cnuH. L. imetowme
nonyuernbin CrvH.

TOnbko A

AB 1

AB 1

12.

Mo kakon u3 opMyn MOXHO
paccuuTatb AedeKkT Maccbl aTOMHOMO
sapa

=Amu+ (A-
Z)my—m,

=Zmy+ (A-
Z)my—m,

= (A-Z)my+
Zm,— m,

=Zmy+ Am,—
my

=Amy+Zm,—
my

Kakune 13 HmkenepeuncneHHbix
BHELUHUX (PaKTOPOB MOTyT U3MEHUTb
aKTMBHOCTb PagMoaKkBTUHOIO
pacnaga?

A. Harpes. B. Onektpuyeckoe norne.
B. MarHuTtHoe none. I'.
MexaHn4yeckoe BO3gencTBme.

BunbG

0,8, T

a, 6,8, T

a, B0

HW OAVWH 13
Ha3BaHHbIX
hakTopoB Ha
CKOpOCTb
pacnaga He
BMMSIOT

14.

Ha kakyto AnvHy BOMHbI MPUXOAUTCS
MaKCUMyM CMeKTparnbHON MAOTHOCTU
SHepreTu4ecKomn CBETUMOCTUN
abconioTHO  YepHOro Tema npu
Temnepatype 273 K?

0,6 MKm

19,3 MKM

21,3 MKkm

6,2 MKM

10,6 Mkm

15.

B pesynbtate addekta KomnrtoHa
ANvHa BOIHbI poToHa ¢ aHepruen 0,5
MaB yBenuuunace Ha 0,25 .
Onpenenntb KUHETUYECKYHD SHEPTUI0
3NEKTPOHa OTAAYMU.

0,1 MaB

0,5 MaB

0,25 MaB

0,4 MaB

0,32 MaB

16.

Bo ckompko pa3 W3MEHMIACh MOTHASA
SHEPTHs 3JIEKTPOHA MPH €TO MEPEXOJE C
TpeThei 60pOBCKOH OPOUTHI Ha TIEPBYIO

yBenuMuunach
B 3 pasa

yMeHbLUMnach
B 9 pas

He
n3MeHumnacb

yBenuuunach
B 9 pa3

yMeHbLUMnach
B 3 pasa

17.

HawTtn yicno anekTpoHOB B atome, Y
KOTOpPOro B HOPMarilbHOM COCTOSIHUM
3anornHeHsbl K, L, M — cnowv v 4s-, 4p-,
4d — 060N0YKM.

38

50

46

32

48

18.

Hantun 3Hepruo CBSA3MK,
NPUXOAALLYIOCA Ha OAWH HYKIOH B

sanpe atoma ;He .

3,9 MaB/Hykn

6,4 MaB/Hykn

8,2 MaB/Hykn

9,4 MaB/Hykn

7,1 MaB/Hykn

19.

£Anpo usoTona ypaHa Zgng nocne

3axBata HeWTpPOHa He WCMbITbiBAET
nenexus, a npetepnesas
nocrneposarensHo Asa B - pacnaga,
npespaLlaeTcs B 84p0

238
93 \p

HeT

235
92U

239
92U

239
94Pu

20.

MpsimoyronbHbIN noTeHumanbHbIn
Gapbep umeeT wumpuHy 0,1 HM. [pu
Kakom pasHuue Mexay BbICOTOM
Oapbepa W SHepruen aneKkTpoHa
BEPOATHOCTb NPOXOXAEeHNS
aneKkTpoHa 4epe3 Gapbep cocTaBuUT
0,99.

10° aB

102 3B

0,13B

13B

10™ aB

Ana HanpaeneHna 130301 «TennoaHepreTuka n TeNSIOTEXHUKA» NPOdUIs
«TexHonornyecknin Hag3op, aKcnnyaTaums U AnarHOCTUKa MPOMBbILLSIEHHbIX U
SHepreTMyecknx o6 BHLEKTOBY.

CemecTp 2
CocTtaBuTen.b:

jol7le]

«

» 20 ropa

3aBsepyoLmmn kacdenpon
o]/ [e]

« »

20 ropa




METOAWYECKUE MATEPUANbI, ONPEAENAIOLLUUE NPOLEQYPbI OLEHUBAHUA 3HAHUIA, YMEHU,
HABbIKOB, XAPAKTEPU3YIOLLUUX 3TAMbI ®OPMUPOBAHUA KOMMETEHUWA. ONMMMCAHME LLIKAT
OUEHUBAHUA

YuebHasna gucumnnunHa hopMupyeT KOMNeTeHUMM B COOTBETCTBMM € Tabn. 1, npoueaypa oueHMBaHNA peanuayeTcs
noaTarnHo:

1- 9Tan npouenypbl OLLEHMBAHWA: OLLEeHMBaHNE YPOBHA AOCTUXEHNS KaXA0ro U3 3anfaHMpoBaHHbIX pe3yfbTaToB
00y4eHnsa — AECKPMNTOPOB (3HAHWUIN, YMEHWUI, BNageHin) B COOTBETCTBUM CO LUKaNamm n KpUtepusamu,
yCTaHOBNEHHbIMU KapTamu komneteHuuin OMNMOIN (Mpunoxexue 1 OMNMOIM). SkcnepTHOM OUeHKe npenogasaTens
noanexmT chopMmMpPOBaAHHOCTb OTAENbHbBIX 4ECKPUNTOPOB, A1 OLEHNBAHUSA KOTOPbIX NpeAHa3HavyeHa AaHHas

oLueHO4YHada npouenypa Tekywero KOHTpona n npomexyTquoM artrecrtauunn cornacHo MmaTpuue CooTBeTCTBUA
OLUEeHOYHbIX CpencTB pe3yribTataM o6yqu|/|ﬂ.

2-13Ttan npouenypbl oueHnBaHuA: MHTerparnbHaa oueHKa A40CTUXeHNA O6y‘-lal0LLl,I/IMCFI 3annaHnpoBaHHbIX
pe3ynbTaTtoB o6yqu|/|ﬂ no UToram oTAaesNbHbIX BUOOB TEKYLLLEro KOHTPOA U npomexyTquoM atrectauunn.

XapakTepucTuka npoueaypbl NPOMeXyTOYHON aTTecTauum No gucumnnnHe

N°  |HaumeHoBaHME MNeproanyHOCTb 1 MeToapl Buapi Cnocob yveTta
OLLEHOYHOrO CPEaCTBa cnocob npoBeaeHuA oueHMBaHus  [BBICTABNAEMbIXMHANBUAYaNbHbIX
npoueaypsbl OLIEHOK NOCTUXEHUN,
1 cemecTp
1 9KCMNepTHbIN XypHan yyeTta
OtyeT no Mo pacnucanuio P yp y
o ycneBaemocTy,
nabopaTopHOM 3aHATUA, MUCbMEHHO U 3ayeT/He3adveT
paboyasn KHMXKa
pabote YCTHO
npenogasaTens
2 9KCMNEepTHbIN N0 XypHan yyeTta
Mo pacnucaHuio -
3agauv NpakTU4eCcKnx o NATMOaANNbHOM |yCneBaemMocCTH,
o 3aHATUIA, MMCbMEHHO U
3aHATUN CTHO LKane paboyan KHMXKa
y npenogasaTens
3 |KoHTponbHasi paboTa [Ha atane 9KCMNEepTHbIN N0 XypHan yyeTta
NPOMEXYTOYHOM NATMOANNbHOM |yCneBaemMocCTH,
aTTecTauumn LKane paboyan KHMXKa
npenogasaTens
4 9KCMNEepTHbIN 3a4yeTHasi BEJOMOCTb,
MpomexyTouHas Ha stane § no s _ [3aveTHan kHUXKa
NPOMEXYTOYHOM nATMGaNNBLHOM
aTTecTaums (9K3ameH) P y CTyAeHTa, yuebHas
2 cemecTp
5 o n 9KCMEepPTHbIV XypHan yyeTta
TgeT no O pacnucaHuio / ycriesaemocTy,
na6opaTopr|M 3aHATUIA, NUCbMEHHO U 3aveT/He3aueT paGouan KHIXKa
paboTam YCTHO npenopasaTens
6 9KCMepTHbIM  No XypHan yyeTta
nNATMHannbHOM [yCneBaemMocTy,
3ana a ec Mo pacnuncaHuo LKaJe pa60t-|ar-| KHWXKa
Yn NPaKTUYECKMX o
Aatm | P 3aHATUIN, MUCbMEHHO U npenopasaTtens
3aHATUI
YCTHO




KoHTponbHas paboTta |Ha stane 9KCMEPTHbIA  [3a4eT/He3auyeT KypHan yyeTa
NMPOMEXYTOYHON yCreBaemocTH,
aTTecTauum paboyas KHMXKa

npenoaaeartens
9KCMNEPTHbIN 9K3aMeHaLMOoHHas
lMpomexyToyHas Ha atane no BEAOMOCTb, 3a4eTHasn
aTTecTauns NPOMEXYTOYHOM naTnbannbHon [KHWXKa CTyAeHTa,
(Ok3ameH) aTTecTaum wKane yuebHas kapTouka
CTyAeHTa

LLikana 1 npoueaypa oueHnBaHUs ChopMUPOBAHHOCTU KOMMETEHLUNA

Ha aTane npoMexyTo4HOM aTTecTauumn NCNonb3yeTcs CUCTEMA OLIEHKN yCNeBaeMoCTn obyyatoLmxcs,
KOTopasi N03BONSET NpenoaaBaTento OLEeHUTb YPOBEHb OCBOEHNsI MaTepuana oby4atowmmmcs. Kputepum
oLueHnBaHuA cOopMUPOBAHHOCTY NAaHMPYEMBbIX pe3ynbTaToB 00y4eHuA (AEeCKPMNTOPOB) NPeACTaBEHbl B KapTe
komneTteHunn ONOrT.

dopma OLEeHKM 3HaHWI: - 3K3aMeH, KOHTPOJbHas paboTa oLeHMBaloTCs Mo NATUGanbLHoM cucteme (OLeHKa) -
5 «OTNNYHO»; 4 «XOpOLLOY»; 3 «yAOBNETBOPUTENBHOY; 2 «HEYA0BNETBOPUTESBHOY;

- oTYyeT No nabopaTopHbIM paboTam (cobeceqoBaHME) OLLEHMBAIOTCA «3a4eT / He3a4eT».

«3ayeT» - BbICTaBMAseTCA, €Cnm cpopMMPOBAHHOCTb 3asBNEHHbIX AECKPUNTOPOB KoMneTeHumn Ha 65% n 6onee
OLIEHMBAETCA He HUXe «y[0BMeTBOPUTENBHO» MPKN YCIIOBUN OTCYTCTBUA KPUTEPUA «HEYL0BNETBOPUTENBbHOY.
BbicTaBnseTcs, korga o6yyalowmincs nokasblBaeT XOpoLUMe 3HaHUA 3YyY4eHHOro y4ebHoro matepuana;
CaMOCTOATENbHO, FIOTMYHO U NOCneAoBaTeNlbHO U3naraeT,  HTeprnpeTupyeT MaTepuansl y4e6Horo Kypca;
MOMHOCTBIO pacKpbiBaeT CMbICI NpeafiaraeMoro Bonpoca; BnageeT OCHOBHLIMU TEPMUHAMM U NOHATUSMN
N3y4YEHHOro Kypca; NoKa3blBaeT yMeHVe NepenoxXuntb TEOpeTUYecKne 3HaHus Ha npeanonaraeMblii IPakTU4ecKun
onbIT.

«OTNMYHOY - BbICTABMAETCA, €CN COOPMUPOBAHHOCTb 3asABIIEHHbIX AECKPMNTOPOB KoMneTeHuuin 85% 6onee (B
COOTBETCTBMU C KapTamu komneTeHuun Ol1) oueHnBaeTCca KpUTEpUAMU «XOPOLLIO» U «OTIIMYHOY», MPU YCNOBUK
OTCYTCTBUSA OLLEHKN «HEeYyO0BNEeTBOPUTENbHO»: CTYAEHT nokasar NpoYHble 3HaHNA OCHOBHbIX MOSTIOXEHWI
hakTU4eckKoro maTepuana, yMeHue camMoCTOATENbHO peLlaTbh KOHKpPeTHbIEe NpakTUyeckne 3agaym noBbILLEHHON
CNOXHOCTU, CBOGOAHO MCNOMb30BaThb CNPaBOYHYIO NUTEPATypy, Aenatb 060CHOBaHHbIE BbIBOALI U3 Pe3yNbTaToB
aHanun3a KOHKpeTHbIX CUTYyaLuui;

«XopoLuoy - BbICTaBNAETCS, eCn chOPMUPOBAHHOCTb 3asiBIIEHHbIX AECKPUNTOPOB KOMMeTeHuuin Ha 75% un 6onee
(B cooTBeTCTBMU C KapTamMu KomneTeHuuin OlM) oueHMBaeTCa KpUTEPUSIMU «XOPOLLO» U KOTIIMYHOY», MPU YCIIOBUM
OTCYTCTBWS OLEHKW «HEYZIOBNETBOPUTENBHOY, IOMYCKAETCH OLEHKa «YA0BIIETBOPUTENIBHOY: 06y4YatoLmincs
rokasas NpoYHble 3HaHUSI OCHOBHbIX NOMOXEeHUI hakTUYecKoro MaTepuarna, yMeHne caMocTOATENbHO pellaTb
KOHKpEeTHbIe NpakTUyeckme 3agaymn, NpeayCMoTpeHHble paboyelt NporpaMMon, OpUEHTUPOBATLCS B
peKoMeH0BaHHOIN CnpaBoYHOW NuTepaType, ymeeT

npaBuUiiIbHO OUEHUTb NOJTIy4YeHHbIe pe3yribTaTbl aHalfin3a KOHKPEeTHbIX CVITyGLI,VII7I;

«YA0BneTBOPUTENLHOY - BbICTABNAETCS, €Cn CHOPMUPOBAHHOCTb 3asIBNIEHHbIX AECKPUNTOPOB KOMMETEHLMN
65% 1 6onee (B COOTBETCTBMU C KapTamu komneTeHuuii Ol) oLeHnBaeTCA KpUTEPUSIMI «YA0BIETBOPUTENBHOY,
«XOPOLLUO» U «OTIIMYHOY»: 0BYYaKLMIACA NOKa3an 3HaHME OCHOBHbIX MNONIOXEHWUI (DAaKTUYEeCKOro MaTepuana, ymeHme
MonyYnTb C MOMOLLbIO NpenoaaBaTens npaBuIibHOE peLleHe KOHKPETHON NPaKTUYecKo 3a4a4un U3 Yncna
npeaycMOTPEHHbIX paboyei NporpaMMon, 3HaKOMCTBO C PEKOMEH0BaHHOIN CNpaBOYHON NUTepaTypon;

«HeypoBneTtBoputenbHo» «He3auyeT» - BbiCTaBNseTCA, €Cnu cpopMMPOBaAHHOCTbL 3asiBNEHHbIX AECKPUNTOPOB
KOMneTeHumn meHee yeM 65% (B cooTBeTCTBUM C KapTamn komneTeHumn Ol) oueHnBaeTca Kputepuamm
«yOOBNETBOPUTENIBHOY, KXOPOLLO» N «OTIIMYHO»: NPY OTBETE 06YyYatoLLErocsi BbIABUIINCH CYLLECTBEHHbIE NPO6ErbI
B 3HAHMAX OCHOBHbIX MONIOXEHNN (hakTU4ECKOro matepuana, HeyMeH1e C NOMOLLbIO NpenogaBaTenst Nony4nTb
npaBuUbHOE peLLeHne KOHKPETHON NPaKTUYEeCKOoM 3a4a4m U3 Ynucna npegyCcMoTpeHHbIX paboyen nporpamMmmon
yyebHOM UCUUNIYHBI.



OTBEeTbI U peLleHns, 06yyaloLMXCA OLEHMBAIOTCSA MO CNeAyoLMM 06LLIMM KpUTEPUSAIM: pacrno3HaBaHune npobnew;
onpeneneHue 3Ha4MMon MHopmaLmn; aHanua Npobnem; apryMeHTMPOBaHHOCTb; UCMONb30BaHMe CTpaTerui;
TBOpYECKUIA NOAX0.; BbIBOAbI; 06LLaA rpaMOTHOCTb.

O6yvatowmecs 06s3aHbl coaBaTb BCe 3aaHUSA B CPOKW, yCTAHOBMNEHHbIE NpenoaasaTteneM. OueHka
«Y[0BNETBOPUTENBHOY» MO AUCLUMINIINHE, MOXET BbICTaBNATLCA U NPU HEMOJHOW ChOPMUPOBAHHOCTM KOMMETEHLNN
B XO[,€ OCBOEHMS OTAENbHOM y4eBHOM ANCLMNIMHBI, €CNK X (hOPMUPOBaHNE NpeanonaraeTcs NpoaosXuTb Ha
6onee No3gHMX aTanax oby4YeHusi, B XoAe U3y4eHns Apyrux y4ebHbIX AUCLMMNIIVH.

Ha aTane npomexyTo4yHoi aTTecTaumm UCnonb3yeTcs CUCTeMa OLLEHKM YCreBaeMoCTn obyyatoLmxcs, KoTopas
Nno3BoNIAET NpenoaaBaTesio OLeHUTb YPOBEHb OCBOEHNA MaTepuana obydarwmmmncs. Kputepum oueHMBaHns
cchOpMMPOBAHHOCTU NNaHNPyeMbIX Pe3ynbTaToB 06yYeHUs (4ECKPMNTOPOB) NPEACTaBEHbI B KAPTE KOMMNETEHLUM
onon.

dopMa OLEHKM 3HAHUI: OLLEHKA - 5 «OTIINYHOY; 4 «XOPOLLOY»; 3 «yA0BNETBOPUTENBHOY; 2 «HEYA0BNETBOPUTENIBHOY.

OTBeTbI U pelleHnst 06y4atoLLMXCSA OLLEHUBAKOTCS MO CeAyLWMM OBLLMM KpUTEPUSIM: pacrno3HaBaHue npobnem;
onpeneneHne 3HauMMon MHopmMaLmMK; aHanua NpPobrem; apryMeHTMPOBaHHOCTb; UCMONb30BaHWe CTpaTerui;
TBOpYECKUIA NOAX0.; BbIBOAbI; 06LLaA rpaMOTHOCTb.

CooTBeTCTBME KPUTEPMEB OLEHMBaAHNA CCHOPMUPOBAHHOCTU NNaHNPyeMbIX pe3ynbTaToB 06y4YeHus (AeCKpUNTOPOB)
cucTemMaMm OLLEHOK NpeAcTaBfieHo B Tabnmue.

MHTerpanbHas oueHKa

Kputepun TpaauumoHHasn oueHka | bannbHO-penTMHroBasa oLeHKa
5 5 85-100

4 4 75-84

3 3 65-74

2ni 2, Hezauet 0-64

54,3 3aver 65-100

O6yyatolumecs 06s3aHbl CAaBaTh BCe 3a[laHUsi B CPOKM, YCTaHOBIEHHbIE NpenogaBaTenemM



