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1 Ilesi1 ocBOeHMA AUCLUILIMHBI (MOAYJIAA)

LlensMU OCBOEHUST AUCLUITHHBI (MOAy/is1) «DPU3MKa» SIB/SIOTCA: OB/aZieHHe 0a30BbIMU
3HaHUSIMUA OCHOBHBIX (PU3MYECKUX 3aKOHOB M METO/IOB K/IaCCUUeCKOW U COBpeMeHHOU (PU3MKHU
JUTST yCIelitHoro (hOpMHPOBaHUS M Pa3BUTHS, 001enpodeCcCHOHATBHBIX U MPOdecCHoHaTbHbBIX
KOMIIETEHIIWI TI0 BUIaM MPOheCcCUOHATBHON [1esITeTbHOCTH B COOTBETCTBUU C TPeOOBaHUSIMU
®I"OC BO u HanpasieHHOCTBIO (rTpodunem) OIT

2 MecTo uciiuiuiMHbl (MOJy/Is1) B CTPYKType 00pa3oBaTe/IbHOI MPOrpaMMbI

HucuurumHa Pusnka BXoAuT B 6a30ByI0 uyacTh yueOHOro rjaHa oOpa3oBaTenbHOM
TIPOrPaMMBI.

Ins  w3ydeHWss JUCLMIVIMHBL  HeOoOXOAWMBI  3HaHWsI  (YMeHHWs,  BJafieHws),
chopMupoBaHHbBIE B Pe3y/ibTaTe U3yUYeHus AUCIUTUIAH/ TIPAaKTHK:

OucuuruivHa ®u3vka BXOAWUT B 0a30By0 4YacTh yueOHOro IjlaHa oOpa3oBaTesibHOU
TIPOrPaMMBI.

Ins  w3ydyeHWs JAUCLMIUVIMHBL  HeOOXOAWMBI  3HaHWs  (yMEHUs,  BJafeHws),
copMUpOBaHHbBIE B Pe3yJibTaTe U3yUeHUs AUCIUIUIAH/ TIPAaKTHK:

«®Pusmka», «Marematuka», «/HbopMaTrika» Ha 0ase cpegHero (TOIHOr0) O0O0I[ETO
obpa3oBaHUs

3HaHus (yMeHUsi, BlaJieHus1), TIOyUYeHHble TIPY U3yUeHWU [JaHHOM AWCIUIUIUHBI OyayT
HeoOX0JUMBI /151 U3YUeHUsl AUCLIATITMH/TIPAaKTHK:

TeopeTrueckass MexaHUKa

OJIEKTPOTeXHUKA

I'eomexaHuka

I'mgpomexaHuvka

[IpuknagHasi MexaHvKa

CornpoTyrB/ieHHe MaTepuaioB

AHanmus 1 OLleHKa pe3y/bTaToB

HayuHo-uccnenoBatenbckasi pabora

PU3MKO-XUMHYeCKast Te0TeXHOJIOTUs

3 Komnerenyuu o0yuaromerocs, ¢opMupyembie B pe3y/ibTaTe 0CBOEHHSA

AMCLMIUIAHBI (MOAY/IA) U IJIaHUpPYeMble pe3y/IbTaThl 00yueHus

B pe3ysbTaTe 0CBOeHHsl AWUCUMIUIMHBI (MoAysisi) «®Pu3rka» 00yuaromuicst [Jo/DKeH
00s1aziaTh CIeYIOMMMU KOMITeTeHIUSMU:

CTpyKTYpHBIii [TnanvpyeMble pe3y/bTaTbl 00yUYeHUs
3/1eMeHT
KOMITEeTeHIINU

OK-1  criocobHOCTBIO K aOCTPaKTHOMY MBILUIEHUIO, AHA/TU3Y, CHHTE3Y

3HaThb OCHOBHBbIe (PU3HUecKue sBJIeHUs ¥ OCHOBHBbIE 3aKOHbI (PM3MKY;

rPaHUL{bl UX TPUMEHUMOCTH, IPYMeHeHHe 3aKOHOB B Ba’KHEHIIINX
MPaKTUYeCKUX MPUI0KEHUSIX;

OCHOBHBbIe (pU3MUecKre BeJIMYUHBI U (PU3nMUecKrie KOHCTaHTbI, UX
oripeZiesieHHe, CMbICJI, CIOCOOBI ¥ eIMHULIBI X U3MEepeHUs;
(yH/aMeHTa/bHbIe (PU3MYEeCKHe OIBITHI U UX POJIb B PAa3BUTHM HAYKU;
Ha3HaueHHe Y PUHLUIBI eMCTBHS BXKHENIINX Gr3ndecKux mpubopoB




YMmeTb

pelliaTh 3ajauy TI0 OCHOBHBIM pa3jieniaM Kypca (pU3uKu;

CTPOUTH TPa(UKH IKCIIepUMEHTaTbHBIX 3aBUCUMOCTeN U YCTaHaBIUBATh
XapakTep 3aBUCUMOCTH T10 rpadrKam, MMOCTPOEHHBIX B JTFOOBIX
KOOp/IMHATax;

COCTaBJIATh TaOJ/UI[bI SKCTIEPUMEHTA/TbHBIX IaHHbBIX;

COCTAaBJISATh OTYETHI TI0 BLIMIOJTHEHHBIM 3KCIIePUMEeHTa/IbHBIM paboTam,
OTMUCHIBATh pPe3y/bTaThl U yMeTh JOPMYIUPOBAThH BLIBO/bI;
T10J1b30BaThCsl yUeOHOM, CTIPaBOYHON ¥ METOMUECKOU JIUTEpaTypOoH;
OLIEHWBATb C/TyYaliHble OIMOKY KCTIePUMEHTa, OTIpe/IeNSTh
JIOBepUTe/bHbIN UHTEepPBaT;

BbIOMpATh MPUOOPHI C TIpeZiesiaMU U3MePeHUH, He0OXO0AUMBIMU /IS TaHHBIX
M3MepeHuH, onpe/ieNisTh LieHY Je/eHus], TToKa3aHusi MpubopoB,
TIOTPEITHOCTb U YMETh I'PaJlyupOBaTh ITKaTy MPUOOPOB.

Bnagets

HaBbIKaM{ NIPaKTUUeCKOT0 MPUMeHeHUsI 3aKOHOB (PU3UKHY;
HaBbIKaMH BbIITOJIHEHUS (PU3NUeCKUX SKCIIePUMEHTOB U OLIeHKU UX
pe3yJIbTaToB;

MeTO/laMU MpoBeJieHHs (PU3NUecKUuX U3MepeHUl, MeTolaMu OLIeHKU
TMOTPeLIHOCTel NIPY MPOBeIeHUH SKCTIIepUMeHTa.

OIIK-4

FOTOBHOCTBHIO C €CTEeCTBEHHOHAYUYHbBIX HO3I/II_[I/II‘/JI OLIeHMBATb CTPOEHUeE, XUMHUUYECKUH U

MHHepaJ’ILHbIﬁ COCTaB 36MHOM KOPBI, MOpCl)OIIOI‘I/IIJECKI/Ie 0COOEHHOCTH U reHeTUUYeCKUe TUTTbI
MeCTOpO)K,ZIEHI/II‘/JI TBEPAbIX IMOJIE3HBIX MCKOIA€MbIX TIPU PELIEHWH 3a[d4 M0 palJUOHA/IbBHOMY U
KOMITJIEKCHOMY OCBOEHHWIO Ire0peCypCHOI0 IoTeHralIa Hegp

3HaTL

OCHOBHBI€ 3aKOHBI (PU3UKH;

C/1eICTBUS U3 3THX 3aKOHOB;

(bU3KMYeCKyr0 CYIIHOCTD SIBJIEeHUM U MPOL[ECCOB, MPOUCXOSIINX B TIPUPO/IE;
(bu3MKO-MaTeMaTHUeCKUl anrnapar, IPUMEeHSIIOLLUICS [J1s1 OTIMCaHUs
3aKOHOB (hM3UKHY;

MeTO/bl aHa/I3a U MOJe/IMPOBaHUs CII0KHBIX (PM3MUeCKHX MPOLIeCCOB;
METO/IbI U TIOJXO/Ibl K TeOPETUUYeCKOMY U KCTIePUMEHTa/IbHOMY
WCC/IeIOBaHUIO, TIPUMeHsieMble B (PU3MKe U PaCIipOCTpaHSOLMecs Ha
Jpyrve 06s1acTv 3HaHUM

YMmeTb

pacrio3HaBathb 3G GeKTUBHOE pelleHre 0T HeaPPeKTUBHOTO;

OOBSICHATH (BBISIB/ISIT M CTPOMTD) TUITMYHbIE (pU3ruecKrie MOJe! AJist
OTIMCaHUs PeasTbHBIX MTPOIECCOB,

BBIOMpATh METO/IbI MCCIIeZIOBAHMS, C TIOMOIIbIO IIPHOOPOB;

MIPUMEHSATH (pU3NUeCcKre 3aKOHBI U (PU3UKO-MaTeMaTHUeCKHH arrapar B
rpodecCcHOHa/IbHOM JiesiTeTbHOCTH; UCTI0/Ib30BaTh UX Ha
MEXTUCLIUTITMHAPHOM YPOBHE;

nipuobpeTaTh 3HaHUS B 00/1aCTH (PU3UKH, TIPUMEHUMBIe /ISl PellieHust
WH)KEeHEePHBIX 3a/1ay;

KOPPEKTHO BbIPa’kaTh U apr'yMEHTUPOBAHHO 000CHOBBIBATh TTOIOXKEHUS
npeMeTHOM 00/1aCTH 3HAHUSI.

13MepATh (hU3UUeCKre BeJTMUUHEI




Bnagnets

HaBbIKaMU pellieHUs: PU3NUecKux 3a/ay;

HaBbIKaMU PabOTHI C IIUPOKUM KPYToM (hr3ryeckux mprubopoB U
obopy0BaHus;

crioco6amMu IeMOHCTpALMK YMeHUs aHa/IM3UPOBaTh TEOPHIO TIPY PellieHuH
VH)XeHEepHBIX 3a/1ay;

MeTOZaMH TIPOBe/ieHus] PU3NUeCKUX N3MepeHu, pacueTa BeJIMUMH,
aHaJIv3a MoTyYeHHbIX JaHHbIX U HaBbIKaMU TJIaHUPOBaHUS
HCCIIeIoBaTeTbCKOTO TIPOLiecca;

HaBBIKaMU ¥ METOAMKaMH 0000111eHNsI pe3y/TbTaTOB IKCIIePUMeHTabHON
JesITeNTbHOCTH;

crocobamu OLleHUBAHUS 3HAYUMOCTH U TIPAKTUYeCKOW TIPUTOJHOCTH
TOJTyYeHHBIX Pe3yJ/bTaToB,;

BO3MOKHOCTBIO MEXAUCLUI/IMHAPHOTO NIpUMeHeHus1 (HM3nYeCcKUX 3HaHUM;
OCHOBHBIMU MeToJaMu (hU3nUYecKrx UCcieloBaH1i B MpodeccroHabHOU
00/1aCcTH, TPAaKTUYECKUMH YMEHUSIMUA Y HABBIKAMH UX WCIT0/Tb30BaHUS;
ripoeCcCHOHATLHBIM SI3bIKOM B 00/1aCcTH (PU3MKWY;

crocobamu CoBepIIeHCTBOBaHUS TTPO(eCCOHABHBIX 3HAHUA U YMEeHHUH
TyTeM MCI0/Ib30BaHUsI BO3MOKHOCTeM MH(GOPMAaI[MOHHON Cpe/ibl.




4. CTpyKTypa, 00péM M COiep)KaHHe JUCIUTIHHBI (MO/YJIs1)
OO0111as1 TPyZA0EMKOCTh AUCLUIIIMHBI cocTa/isieT 10 3aueTHbIX eguHMI] 360 akaj. 4acoB, B TOM

qucsie:

— KOHTaKTHasi pabora — 25,9 aka/i. yacos:
— ayJudTopHas — 22 akaj. 4acos;

— BHeayJuTOpHas — 3,9 aka/l. 4acoB

— camocTosiTesTbHas pabora — 321,5 aka/|. 4acos;
— MO/IrOTOBKA K 3K3ameHy — 12,6 akaj. Jaca
— MOArOTOBKA K 3auéty — 12,6 akaz. yaca
dopma aTTecTaluu - 3aueT, IK3aMeH

Pazgen/ Tema
JMCLIMTUIMHBI

Kypc

AypuTopHas
KOHTaKTHasi paboTa
(B akaj. yvacax)

Jlek.

n1ab.

3aH. 3aH.

TIPakKT.

CamocTrosiTenbHast
paboTa cryzaeHTa

Bug
CaMOCTOSITe/TbHOU
paboThbI

®dopma TeKyiLero
KOHTPOJIS
yCI1eBaeMOCTH U
TIPOME)KYTOUHOU
aTTecTaluyu

Koz
KOMITETeHLIUK

1. Mexanuka

1.1 Kunemartuka 71
JMHaMUKa T0CTyMaTe/JbHOro
Y BpallaTenbHOI0 JBYDKEHUS

15| /11 0,5

30

- [TogroroBka K
71ab0paTOPHBIM U
MIpakKTUYeCKUM
3aHATHUSAM;

- ITpopaboTtka
JIEKLIM;
CamocrosiTensHoe
H3yueHue
yueOHOH 1
Hay4HOMU
JIUTepaTyphl;

- Pewienue
WHAUBUYaTbHOM
KOHTDPOJIbHOM
paboTsl Ne 1

- nabopartopHast
pabora Ne 1
- KOHTPOJIbHAst
pabota Ne 1

1.2 3akoHBI
MeXaHHKe

COXpaHeHHusi B

1 1/11 0,3

30

- IToarotoBka K
J1abopaTOpHBIM U
TIPaKTHYECKUM
3aHSITHSIM;

- [IpopaboTka
JIeKLIUH;
CamocTrosiTesnibHOe
n3yyeHue
yuebHO# 1
Hay4HOM JiuTepa
TYpBI;

- Pemienue
VH/MBUYa/IbHOU
KOHTPOJIbHOM
pabotsl Ne 1

- nabopaTopHast
pabora Ne 1
- KOHTPOJIbHAs
pabota Ne 1




1.3 MexaHuueckue

KoJie0aHusI ¥ BOJIHBI

0,5

0,2/0,21

25

[ToaroToBka K
J1abopaTOpHBIM U
TIpaKTUYeCKUM
3aHATUSM;

- ITpopaboTka
JIEKLIM;
CamocTosiTennbHOE
u3ydeHue
yueOHO#H 1
HayuyHOU UTepa
TYpbI;

- Perienue
WHAUBUYaTbHON
KOHTPOJIbHOM
pabotel Ne 1

- nabopartopHast
pabora Ne 1

- KOHTPOJIbHAs
pabota Ne 1

Wroro no pasgeny

2/21N

1/0,21

85

2. DNeKTpOMarHeTus3m

2.1 Dnekrprh4eckoe TIO/e B

BaKyyMe U B BellleCTBe

0,5

0,2/0,21

30

- [TogroroBka K
J1abopaTOpHBIM U
TIpaKTHYEeCKUM
3aHATHSIM;

- [IpopaboTka
JIeKLIUH;
CamocTrosiTesnibHOe
n3y4yeHue
yuebHOH 1
Hay4HOM JiuTepa
TYpBI;

- Pemienne
VH/MBUYa/IbHOU
KOHTPOJIbHOM
pabotsr Nel

- naboparopHast
pabora Ne 28

- KOHTPOJIbHAs
pabora Ne 1

2.2 TTocTosIHHBIM

3JIEKTPI/I'—IECKI/If/'I TOK

0,5

0,3

25

- [TogroroBka K
J1abopaTOpHBIM U
MpaKTHUUeCKUM
3aHATHSAM;

- ITpopaboTka
JIEKLIHM;
CamocrosiTenbHOe
H3yueHue
yuebHO# n
Hay4HOH
JIUTepaTyphl;

- Pewienue
WH/IMBUZlya/IbHON
KOHTPOJIbHOM
paboThI Nel

- nabopartopHast
pabota Ne 28

- KOHTpOJIbHAsI
pabota Ne 1

2.3 MaruuTtHoe TIOJIE
BaKyyMe U B BeIl|eCTBe

B

1,1

1,5

0,5/0,51

30

- [TogroroBka K
J1abopaTOpHBIM U
TIPaKTUYEeCKUM
3aHATHSIM;

- [IpopaboTka
JIeKLIUH;
CamocTrosiTesnibHOe
n3yyeHue
yuebHO# 1
Hay4HOM JiuTepa
TYpBI;

- Pemienue
VH/UBUYa/IbHOU
KOHTPOJIbHOM
pabotel Ne 1

- naboparopHast
pabora Ne 28

- KOHTPOJIbHAs
pabora Ne 1

HUroro mo pa3speny

2,6

1/0,71

85




3. MonekynsipHas
TepMO/IMHaMHKa

¢u3rka

u

3.1

MounekynspHo-
KUHeTHYecKas: TeOpHst

0,2

0,5/0,51

0,1

25

- IToarotoBka K
71abopaTOpHBIM U
TIPaKTHYEeCKUM
3aHSTUSIM;

- [IpopaboTka
JIEeKI[UH;
CamocTrosiTesnibHOe
n3yJeHue
yuebHOH 1
Hay4HOH
JIUTEpaTyphl;

- Pemienue
VH/MBUYa/IbHOU
KOHTDPOJTbHOM
pabotel Ne 2

- yjlabopaTopHast
pabora Ne 14
- KOHTPOJIbHAs

pabora Ne 2

3.2 TepMorHaMuKa

1,5/0,51

0,4/0,11

20

- [TogroroBka K
J1abopaTOpHBIM 1
MIpaKTUYeCKUM
3aHATHAM;

- [TpopaboTka
JIeKI[UH;
CamocTosiTeNIbHOEe
H3yueHue
yuebHO# n
Hay4yHOU
JIUTepaTyphl;

- Pemenne
WH/IMBUZlya/IbHON
KOHTPOJIbHOU
paboTbI Ne 2

- naboparopHast
pabota Ne 14
- KOHTDOJIbHAsI

pabota Ne 2

Wroro no pasgeny

1,2

2/11

0,5/0,11

45

4. BosHOBast onTHUKA

4.1
BOJIHBI

BHBKTPOMaFHI/ITHLIE

0,2

0,2

0,1/0,11

15

- [TogroroBka K
J1abopaTOpHBIM U
TIpaKTUYeCKUM
3aHATHSIM;

- ITpopaboTka
JIeKLIWH;
CamocTosiTeNIbHOe
n3yyeHue
yuebHO# 1
Hayu4HOU
JIUTEpaTyphl;

- Pemenne
VIH/TUBU/TY 2JTbHOM
KOHTPOJIbHOM
pabotel Ne 2

- nabopartopHast
pabora Ne 34
- KOHTPOJIbHAsT

pabota Ne 2




4.2 VuTepdepentys u
IuhpakLys CBETOBBIX BOJIH

1,8/0,51

0,4/0,41

20

- [TogroroBka K
J1abopaTOpHBIM U
TIpaKTUYeCKUM
3aHATUSM;

- ITpopaboTka
JIEKLIM;
CamocTosiTennbHOE
u3ydeHue
yueOHO#H 1
Hayu4HOU /uTepa-
TYpbI;

- Perienue
WHAUBUYaTbHON
KOHTPOJIbHOM
pabotel Ne 2

- nabopartopHast
pabora Ne 34

- KOHTPOJIbHAs
pabota Ne 2

Wroro no pasgeny

1,2

2/0,51

0,5/0,51

35

5. KeanToBasi ¢usuka

5.1 KBaHTOBast onTHKa 1

0,5

0,3/0,31

20

- [TogroroBka K
71abopaTOpHBIM U
TPaKTUYeCKUM
3aHSTHUSIM;

- [IpopaboTka
JIeKLIWH;
CamocTosiTeNIbHOe
u3yueHue
yuebHO# 1
Hay4HOMH Ji1Tepa-
TYpBI;

- Petienue
VH/IMBUZy a/IbHOM
KOHTPOJIbHOM
pabotsl Ne 2

- naboparopHast
pabota Ne 42

- KOHTPOJIbHAs
pabora Ne 2

5.2 D/eMeHTbl KBaHTOBOM
MeXaHUKHU

0,5

0,2/0,21

15

- [TogroroBka K
J1abopaTOpHBIM U
MIpakKTUYeCKUM
3aHATHAM;

- ITpopaboTka
JIEKLTHM;
CamocrosiTennsHOe
n3yyeHue
yueOHOH 1
Hayu4HOU
JIUTepaTyphl;

- Pemenne
WHAUBUYaTbHOMN
KOHTPOJIbHOM
paboTsl Ne 2

- nabopartopHast
pabora Ne 42

- KOHTpOJIbHAsI
pabota Ne 2

Wroro no pasgeny

0,5/0,51

35

6. AToMHas U sifiepHas (u3vKa




6.1 ®u3uka aroMa

0,5

0,3/0,31

15

- [TogroroBka K
71ab0paTOPHBIM U
MIpakKTUYeCKUM
3aHSATUSIM;

- ITpopaboTka
JIEKLIM;
CamocrosiTesnbHOe
u3ydeHue
yueOHO#H 1
Hayu4HOU /uTepa-
TYpbI;

- Pewenue
WHAUBUYaTbHON
KOHTPOJIbHOM
pabotel Ne 2

- naboparopHast
pabora Ne 42

- KOHTpOJIbHAsI
pabota Ne 2

6.2 PdusmKa aTOMHOIO sifpa

0,5

0,2/0,21

21,5

- IToaroroBka K
71abopaTOpHBIM U
TIpaKTUYeCKUM
3aHSITHUSIM;

- [TIpopaboTka
JIEKITUH;
CamocrosiTenbHOe
H3yueHue
yueOHOM U
Hay4HOU
JIUTepaTyphl;

- Pemienue
VH/IMBUZIy a/IbHOM
KOHTPOJIbHOU
paboTb Ne 2

- nabopaTtopHast
pabota Ne 42

- KOHTPOJIbHAst
pabora Ne 2

Wroro no pa3geny

0,5/0,51

36,5

Wtoro 3a ceMecCTp

10

8/3,51

4/2,51

321,5

9K3aMeH,3auéT

WToro mo AMCLUIIIHE

10

8/3,51

4/2,51

321,5

3a4eT, 3K3aMeH




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

[Mpy peanu3alyd pa3/IUUHBIX BHAOB YyueOHOW paboThl Haubosiee 3(deKTUBHBIE
pe3y/bTaThl OCBOEHWS AWUCLUIUTHHBI «®DU3MKa» AT TpaJWLMOHHbIE 00pa3oBaTe/bHbIe
TeXHOJIOTUH, VMHTEepaKTUBHbIE TeXHOJIOTUH, HMH(MOPMalMOHHO-KOMMYHUKAIIUOHHbBIE
obpa3oBaTesibHbIe TEXHOJIOTHH.

1. TpaguiMoHHbIE OOpa3oBaTe/bHbIE TEXHOJIOTHH OPUEHTHPYIOTCS Ha OpraHW3aliyio
oOpa3oBaTe/bHOTO — TIpPOIlecca, TPEATOJArarolyl0 TPSIMYI  TPaHCIALUI0  3HAHUM  OT
riperiofiaBaTesisi K CTy/IeHTy (TMPeUMYI[eCTBeHHO Ha OCHOBe OOBbSICHUTETbHO-WITHOCTPATHBHBIX
METOZIOB 00yJeHus1). YueOHasi [IesITe/TIbHOCTh CTYZIeHTa HOCUT B TaKUX YCJIOBUSIX, KaK TIPaBUIIO,
PernpoAyKTUBHBIN XapaKTep.

2. ®opMbl yueOHBIX 3aHSATHM C UCIIO/Ib30BaHUEM TPAJUIIMOHHBIX TeXHOIOTHM:

WudbopMallioHHast ~ JIeKLUsi—  [I0C/e[joBaTe/lbHOe — W3/IOKeHHWe  MaTepuana B
JUCLIATUTMHAPDHOW JIOTHKE, OCYIIeCTB/sieMOe TpPerMYIeCTBeHHO BepOa/bHbIMU CpeCTBaMHU
(MoHoOJIOT TIperio/iaBaTesisi).

CemuHap — Oecega rmperofiaBatesis U CTYJEHTOB, OOCyX[eHHe 3apaHee
MO/ITOTOB/IEHHBIX COOOILeHUI T0 Ka)KOMy BOIPOCY I/laHa 3aHATUS C eJUHBIM JJi1 BCeX
repeyHeM peKoMeH/yeMol 00s13aTe/IbHOM U IOTIOTHATE/TbHOW JIUTePaTyphl.

[TpakTUUeckoe 3aHsATHe, TIOCBSIIIEHHOe OCBOEHWI0 KOHKDPETHBIX YMEHHM M HaBLIKOB TI0
Npe/i/I0KeHHOMY arOpUTMy.

JIabopaTopHasi paboTa — opraHu3arius yuebHoW paboThl C pealbHBIMU MaTepPUaTbHbBIMU
1 WH(POPMAI[MOHHBIMU 00BEKTaMH, SKCIepUMeHTa/lbHasi paboTa C aHa/JOTOBBIMU MOJEJSIMHU
peayibHbIX 00HEKTOB.

3. IHTepaKkTUBHbIE TeXHOJIOTUM — OpraHu3alusi 00pa3oBaTe/bHOTO Tpoljecca, KoTopas
ripe/iriojiaraeT akKTUBHOe W HeJMHelWHOe B3auMOJeNCTBUe BCeX yUaCTHUKOB, AOCTHXKeHUWe Ha
3TOM OCHOBe JMYHOCTHO3HAUMMOTO /[ijis HUX 00pa3oBaTesbHOTO pe3ysbTaTta. Hapsgy co
CTelMa/IM3UPOBAaHHBIMU  TE€XHOJIOTMSIMM ~ TakKOTO  pojJila  TPUHLIUIT ~ WHTEPaKTUBHOCTU
MpOC/IeXXUBaeTcsi B OOJIBIIMHCTBE ~ COBpPeMEHHBIX  00pa30BaTe/IbHbIX  TEXHOJIOTHH.
MHTepakTUBHOCTH TMOZpa3yMeBaeT CyOheKT-CyOneKTHbIe OTHOILIEHHUS B X0Zie 00pa3oBaTe/bHOrO
rpoiiecca U, KakK cie/cTBUe, (GOpMHUpOBaHWe CcaMoOpa3BHBaroIecss UHGOPMalMOHHO-
pPecypCHOM Cpe/ibl.

@®opMbI yueOHBIX 3aHSTHUN C WCTIOb30BaHUEM CIEIMaTU3UPOBAaHHBIX WHTEPAKTUBHBIX
TeXHOJIOTHM:

Jlekiust «0OpaTHOM CBsI3U» — JIEKIUSI—TIPOBOKALIMS (M3/I0’KeHHe MaTepHasia C 3apaHee
3a-T/IaHUPOBAHHBIMU OIIIMOKaMM), JIEKIUsI-0ece/ia, JIEKIUsSI-TUCKYCCHSI.

CeMHHap-JUCKYCCUsI — KOJIJIEKTUBHOe OOCY»K/IeHHe KaKoro-iubo CIOpPHOTO BOMPOCa,
npo0J/ieMbl, BBISIBIEHHME MHEHUH B rpyrme (MeXrpyIoBOM AMaor, AWCKYCCHsI KakK CIop-
Jldarnor).

4.  VHbopMallMOHHO-KOMMYHHKAI[UOHHbIE ~ OOpa3oBaTe/lbHble  TEXHOMIOTUU  —
OpraHu3aLys obpa3oBaTesTbHOTO riporiecca, OCHOBaHHasi Ha NpUMeHeHHH
CTelMaTM3UPOBAHHBIX TIPOTPaMMHBIX Cpe/l U TeXHUUeCKUX CpeZicTB paboThl ¢ uH(opMaliuei.

®opMbI yueOHBIX 3aHATHN C WCIO/Ib30BaHWEM WH(MOPMaIMOHHO-KOMMYHUKALIMOHHBIX
TeXHOJIOTHM:

Jlekiusi-BU3yanu3alss — W3/I0)KeHHWe COJlep)KaHHsl COMPOBOXK/JAeTCsl TMpe3eHTaluei
(meMoHcCTpalueli yueGHBIX MaTepPUasIOB, TIPe/ICTaB/IeHHbIX B Pa3/IMUHbIX 3HAKOBLIX CHUCTEMaXx, B
T.U. WUTKOCTPAaTUBHBIX, Tpaduueckux, ayJuo- U BUeoMaTeprasoB).

[TpakThueckoe 3aHsiTUe B (opMme TIpe3eHTAllMd — TIpe/CTaBleHWe pe3y/IbTaTOB
MPOEKTHOM WM UCC/e/l0BaTe/IbCKOW JesTeTbHOCTH C WCI0J/Ib30BaHHWEM Creliaau3ipOBaHHbIX
MPOrPaMMHBIX Cpef.

6 YueOHO-MeTOHUECKOE 00ecrieueHre CaMOCTOSITe/TbHOM PadoThl 00yJaromuXcs
IIpencraBieHo B npunokeHuu 1.



7 OueHoYHbIe CPeACTBA /I/IfA POBe/ieHUsI MPOMEeXYTOUHOM aTTecTanuu
[IpencTaBieHbl B MPUIOKEHUH 2.

8 YuebOHo-MeTo[uuecKoe U MH(OPMAIHOHHOE o00ecreyeHHe JUCHUIUIUHBI (MOJY/IA)

a) OcHoBHas MTEpaTypa:

1. Jemuguenko, B.U. ®usuka : yuebnuk / B.W. [emuauenko, U.B. Jemuguenko. — 6-
e wu3z.,nepepad. u gon. — MockBa : MUH®PA-M, 2016. — 581 c. - Pexxum gocTymna
https://new.znanium.com/]. — (Bpicmee o6Opa3oBanue: bakamaBpuat). - ISBN 978-5-16-
010079-1 (print) ; ISBN 978-5-16-101800-2 (online). - Tekct : snekTpoHHbId. - URL:
https://new.znanium.com/catalog/product/469821

0) JomosiHMTE/IBHAA TUTEpATYypa:

1. MaBnoB, C. B. O6ujas ¢usuka: c6opHUK 3a7au : yueb. nmocobue / C.B. I1aBnos, JI.A.
Cku-nietpoBa; nog pesn. C.B. [TaBnoBa. — Mocksa : TH®PA-M, 2018. — 319 c. — ISBN 978-
5-16-105995-1. - Tekcr 3/1eKTPOHHBIM. - URL:
https://new.znanium. Com/catalog/product/9238 12

2. CripaBoyHUK 10 (usuke: YuebHoe mocobue / KysuerjoB C.M., Porosun K.U. -
Tomck:M3a-B0 Tomckoro nosurex. yHusepcurera, 2014. - 220 c.: ISBN 978-5-4387-0443-0 -
Pexxum poctymna: https://new.znanium.com/catalog/product/675274

B) MeTogu4yeckue yKa3aHHA:

1. Mexanuka. Moreky/sipHasi (v3MKa U TepMOAMHaMHMKa [OneKTpoHHbINA pecypc] :
naboparopHseIi ripakTKyM / E. H. Acraros, 3. H. BotHesa, JI. C. [Jo/mkeHKoBa u ap. ; MI'TY.
- MarauToropck : MI'TY, 2016 - Pexxum JlocTyrma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/
1/1130121/2420.pdf&view=true

2. BeuepkuH, M. B. DnekTpocTraTvka W TIOCTOSIHHbIA TOK [DJIeKTPOHHBIA pecypc] :
npaktukym / MI'TY, WH-T 3HepreTMKuM W aBTOMaTuUKW, Kad. ¢usuku. - MarHurtoropck :
MI'TY, 2012. - Pexum pgocrtyma:. https://magtu.informsystema.ru/uploader/fileUpload?
name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true

3. FO. ., CaBuenko. IlepeMeHHBIM TOK [D/IeKTpOHHBIM pecypc] : JabopaTOpHbIM
npaktukym / FO. M. Casuenko, O. H. BoctpokuyroBa, H. W.MwumeneBa ; MITY. -
Marnautoropck : MITY, 2018. - ISBN 978-5-9967-1151-2. - Pexum pgocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3529.pdf&show=dcatalogues/
1/1515139/3529.pdf&view=true

4. ®u3nKa TBepJOro Teja, aTOMa M aTOMHOTO sifpa : yyeOHOe mocobue [zass1 By30B] /
MarHuToropckuii roc. Texuuueckut yH-T uM. I'. . HocoBa. - Marautoropck : MI'TY um. T.
W. Hocosa, 2019. - 3ara. ¢ tuty/. 3kpaHa. -Cozepi.: JlaboparopHbie pabothl. - ISBN 978-5-
9967-1531-2 Pexxum JOCTYTIA: https://magtu.informsystema.ru/uploader/fileUpload?
name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true

5. FO. I1., Koukun. COOpHUK 3ajjau 10 Gu3rKe [D/IeKTPOHHBIM pecypc] : MPaKTUKYM /
MI'TY. - Marnuroropck : MI'TY, 2018. - 1 snekTtpoH. onT. auck (CD-ROM). - ISBN 978-5-
9967-1162-8 Pexxum gocTymna:

https://magtu.informsystema.ru/uploader/fileUpload?

nnnnn DEAQ nAfQR.charir—Arntnlaminc /1 /M1 E1EINAMNELQ nAfQuxriavir—tmin

r) IlporpamMmmHoe o0ecnieueHue u VITHTepHET-pecypcChl:

IIporpammHoe obecrieueHue

Haumenosanue 110 Neo morosopa CpoK [1eHiCTBUS JTUL[EH3UU




MS Office 2007 |\, 135 o1 17.09.2007

6eccpouHo

Professional
77ip CcBOOO/IHO PacCIpOCTPaHIEMOe 6eccpoyHO
MS Office 2003 Ne 135 ot 17.09.2007 6eccpouHo

Professional

HpOd)ECCI/IOHaJIbeIe 0a3bI AAHHBIX U I/IH(l)OpMaI.II/IOHHbIe CIIpaBOYHbIE€ CHCTEMbI

Ha3sBanue xypca

CcblIKa

HaronanbHast HMH(MOpPMaLMOHHO-
aHa/IMTAUeCcKasl cucTeMa — POCCUMCKUN MHIEKC
HayuyHoro nuutupoBaHus (PMHII)

URL: https://elibrary.ru/project_risc.asp

[MouckoBass  cucrtema Axagemus  Google
(Google Scholar)

URL.: https://scholar.google.ru/

OnekTpoHHBIE pecypchl Oubmmotekn MITY

http://magtu.ru:8085/marcweb2/Default.asp

um. I'1. HocoBa

9 MaTepHa/JIbHO-TeXHHUYECKOe o0ecreuyeHne AUCIUILIHHBI (MOAY/Is)

MaTepI/IaJILHO-TEXHI/IquKOE obecrieuenue AUCHUIT/IMHBI BK/IKOUdEeT:




Twvn v Ha3BaHuWe ayauTopuu OcHallleHue ayJaUuTOpUn

YyeOHbIe ayAUTOPUM [Jii TPOBe/leHHsT 3aHATHM JjekiuoHHoro Tuma (Ne388, 394)
MynbTruMeiMiiHBIe Cpe/iCTBa XpaHeHus], riepejiaui U Mpe/iCcTaBieHusl HHGOpMaLWK.

YuebHasti ayauTopus s TpoBeJeHUs JiabopaTopHbiX pabot: Jlabopatopus «
MexaHUKH, MOJIEKYJ/ISIPHON (Gu3uMKU U TepMoguHaMuKu» (Nel75) JlabopaTopHbie yCTaHOBKH,
v3MepuTesibHbIe PUOOPHI /17151 TIPOBejeHHs 1abopaTopHBIX paboT:

1. banmuctuyeckye MasiTHUKU.

2. Masatauk Obepbeka.

3. ®u3nuecKn MasTHUK.

4. Nocka I"'anbTOHA.

5. JlabopaTopHasi yCTaHOBKA /i/Isi UCCJ/IeIOBAHUS PAcTpe/ieieHUsi TePMO3IeKTPOHOB 10
MO/IYJ/TI0 UX CKOPOCTH.

6. JlabopaTopHasi yCTaHOBKA [yisi OTIpeZie/ieHHs1 TIOKasaTeneld azauabaTel Y MeTo[0M
Knemana u [lesopma.

7. JlabopaTopHasi yCTaHOBKa [ijisl IPOBEPKX 3aKOHA BO3pacTaHWsl SHTPOIMH B TIPOL{ecce
Inbdy3ny razoB Ha MO/Je/v NepeMellBaHus 111apoB.

8.JIabopaTopHasi yCTaHOBKA /i/Is IPOBEPKU 3aKOHOB BO3PACTaHUsI SHTPOIMH B TMIpOLIecce
TeruioobMeHa.

9.YcraHoBka saboparopHasi [ W3y4YeHHWs 3aBHCHMOCTH CKODOCTH 3ByKa OT
TemriepaTypsl "M®P-C3-M"

10. YcraHnoBka nabopaTopHasi AJisi MCCIeA0BaHMS TEIJIOEMKOCTH TBepzoro tesa "Md-
TET-M".

11. YcraHoBka y1abopatopHasi [jisi OTipefie/ieHHs] YHUBEPCATbHOM ra30BOM IMOCTOSTHHOM
"M®-OI'TI-M".

12.Ctenp nabopaTopHbIii Ta30BbIe TIPOLIECCHI.

13. MepuTe/bHbIM UHCTPYMEHT.

YuebHast ayzutopus A7 TIpoBedieHMs  jaboparopHbix  pabotr:  Jlaboparopus
«DnekTpuuectBa U onTUKW» (Nel79) JlabopaTopHble yCTaHOBKH, HM3MepUTe/bHbIe TPUOOpPbI
[J1s1 TIPOBeJieHusT 1abopaTopHBIX PaboT:

1.JlabopaTopHasi ycTaHOBKAa /s MCCJAe/JOBaHHSl 3/IKTPOCTAaTUYECKOTO TIONS C
TIOMOLBI0 OZIMHAPHOIO 30H/a.

2. YcTaHOBKa 1 LyHTUPOBaHUSI MUJ/IMaMIlepMeTpa.

3. YcraHoBka mabopatopHasi [ OIpeJesieHHs HMHAYKTUBHOCTH COJIEHOHZA W
MarHMTHOM NPOHULIAEMOCTH.

4. YcraHoBKa jabopaTopHasi A/l M3y4yeHHs] Pe30HaHCAa HarpsDKeHUH W Ompe/ieeHus
VH/YKTUBHOCTH

5. JlabopaTopHasi yCTaHOBKa AJIsi M3y4YeHHsl [JIMHBI CBETOBOM BOJIHBI M XapaKTePUCTHK
IM(PaKLMOHHOM pelleTKH.

6. JlabopaTopHasi yCTaHOBKA [i/isi OTIpeie/ieHUs] paJjiyca KPWBU3HBI JIMH3bI U [JIUHBI
CBETOBOM BOJIHBI C MOMOLLbIO Kosiel] HbroTOHa.

7. JlabopaTopHasi yCTaHOBKa /ISl OTIpeZie/ieHHs] KOHIIeHTpaljid pacTBOPOB caxapa M
MOCTOSTHHOW BpaLL|eHUsI.

8. MIcTOUHMKM NMUTaHUSA TTOCTOSHHOIO TOKa.

9. MarasuH emkocteit Time Electronics 1071.

10. MarasuH emkoctu P-513.

11. MarasuH nHayktuBHocTeit Time Electronics 1053.

12. MarasuHsl conportvsieHud P-33.

13. MynbTumeTpsl Lppossie MAS-838.

14. Mynstumetpel APPA 106,203,205.

15. Ocuunnorpag gByxkaHanbHbei GOS-620 FG.

16. ITonsspumerp CM.

17.MeputenbHbI UHCTPYMEHT.

YuefiHag aviutonudg nng mmorenedud nahonatandkix nafoT: MTahnnatonug « AToma



TBepJoro Tena, sifpa» (Nel77) JlabopaTopHble yCTaHOBKH, W3MepUTe/bHble MPUOOPHI
[J1s1 TIPOBeJieHusT 1abopaTopHBIX pPaboT:

1.JTabopaTopHas yctaHOBKa /151 "M3yueHusi BHeliHero GoTo3dderra”.

2. YcraHOBKa [/l U3y4YeHMs CIleKTpa aroMa BOZOpOJA U OIpe/ie/leHHst IOCTOSTHHOU
Pupnbepra.

3. YcraHoBKa 1abopaTopHasi Jis OTipeZiesieHusi TIOTeHIMaa Bo30yXjeHus rasa.

. YcTaHOBKa [ijis oTipe/iesieHUs I/TMHbI Tipobera uacTui] B Bo3Jyxe.
. Ismepur.ckopoctu cyeta YVUIM2-2.

. Monoxpomaropsl MYM-1.

. Mynetumerper APPA 205, 207.

. Ocuunnorpad aByxkaHanbHbii GOS-620 FG.

. MepuTebHBIM UHCTPYMEHT.

YueGHble ayAuTOPUM [l TIPOBe/leHUs] TPAKTUUeCKUX 3aHSTHM, TPYIIOBBIX U
VH/JVBU/lyalbHbIX KOHCYJ/IbTALIUM, TeKYLL[ero KOHTPOJIS U MPOMeXXyTOUHOU arrectauud (Nel85,
198, 181, 183) MHTepakTHBHAas [JOCKA, IPOEKTOP;

My/IbTUMeIUVHBIA TIPOEKTOP,3KPaH.

YueGHble ayJUTOpUU [i/IsI BBITIOJIHEHUSI KyPCOBOTO MPOEKTUPOBaHUs, TIOMelLeHUs st
camocTositesibHOM paboTel. (Nel82) IlepcoHanbHble KoMmmbroTepbl ¢ maketom MS Office, ¢
BBIXO/JOM B VIHTEpHeT W C [JOCTYIIOM B 3/eKTPOHHYIO WH(OPMAaLMOHHO-0Opa30BaTe/bHYHO
Cpefly YHUBepCHUTeTa.

[MomelieHue [yisi  XpaHeHUs U TPOPUIAKTUUECKOTO0 0OOC/IyKUBaHUS —yuyeOHOro
obopyzaoBanusi (Nel79a, 191) Crennaku, celidbpl A7 XpaHeHHs1 yueOHOro 000py[OBaHWS.
VHCTpyMeHT®HI [ijisi peMOHTa 000pyA0BaHMUS.

©O© o Ul A~

IIpunoxxenue 1
«Y4eGHO-MeTO{HUeCKOe 00ecrieyeHre CAaMOCTOATE/TbHOM PadoThI 00yUaroIIXCs»
Mo pucuunvHe «PuU3KKa» NpelyCMOTPeHa BHeayIMTOpHasi CaMOCTOsITe/IbHast paboTa 00yJaroImxcsl.

BHeayquTopHasi camocTosiTe/TbHasi paboTa 00yJaroIuxcst BK/IHoUaeT B ce0si: MpopaboTKY JIEKIIMOHHOTO
Marepuasa, U3yueHue JTUTepaTypbl 0 COOTBETCTBYIOLEMY pa3/ie/ly; pellieHrue UHUBU/IYaTbHbIX
KOHTPOJ/IbHBIX paboT, MOATOTOBKY K BLIMO/IHEHUIO Tab0PaTOPHBIX paboT, TIOATOTOBKY K OTUETY 10
J1abopaTopHBIM paboTaM.

IMpumepHbie uHOUBUAYa/IbHbIE KOHMPO/AbHbIE pAGOMbI
KonTtposibHas pabora Ne 1 «MexaHuKa. 3JIeKTPOMarHeTu3M»

1. Touka pBwkeTcs B ryiockoctyd XOY 1o 3akoHy: x=10coswt; y=10(1-sinwt). HaliTu nyTh, poii/jeHHbIN
TEJIOM 3a 2C; YToJ1 MeXX/ly BeKTOpaMu CKOPOCTH V ¥ YCKOPeHUs a; TPaeKTOpHIo JBKeHus y=f(x).

2. Ha r/iajiko¥i HaK/IOHHOM IIJIOCKOCTH, COCTaB/Istroel yroa o = 30° ¢
TOPU30HTOM, HaXO/UTCS KaTyIlIKa C HUTKOM, CBOOO/HBIM KOHel| KOTOPOH
YKpeIUIéH, KaK [10Ka3aHo Ha pucyHke. Macca karymku m = 200 r, eé MOMeHT
WHEPLIUKM OTHOCHUTENIbHO cobeTBenHoM ocu 1= 0,45 1+ M, pajyC HAMOTaHHOTO
CJ10S1 HUTOK I = 3 cM. HaliTh yCKOpeHHe 0CHY KaTyIIKH.

3. ITnardopma c rmeckom o011eit Maccoi M = 2 T CTOUT Ha pesibCax Ha K J o
TOPU30HTA/IbHOM yYacTKe MyTH. B mecok moraziaeT cCHapsiJ, Maccoi m = 8 KT v

3acTpeBaet B HEM. [IpeHeOperasi TpeHHEeM, OTPe/IeTh, C KAKOH CKOPOCTBIO




Oy/eT JBUraThCs TIaTGOPMa, eC/Id B MOMEHT TOMaZlaHus CKOPOCTh CHapsga v = 450 M/c, a eé
HarpasJieHue — CBepXy BHU3 10/, . = 30° K TOPU30HTY.

4. Ha iByx 6eCKOHEUHbIX MapasiefbHbIX TVIOCKOCTSX PaBHOMEPHO pacrpe/iesieHbl 3apsifibl
[IOBEPXHOCTHBIMU IIJIOTHOCTSAMU O1 U O2.OTpe/ie/IuTh HalpsKeHHOCTD 3/IeKTPUUeCKOro TI0JISL: MeXKIY
IJIOCKOCTSIMY; BHe IIOCKOCTel. [1ocTpouTh rpaduk M3MeHeHuUs! HalpsDKeHHOCTH I10J1s1 BL,0/Ib JIMHUMY,
NepreHUKY/IAPHOM TacTUHaM. TIpUHATE 01=0, 0,=—20, rae 0=20uKn/m?,

5. [1Ba KoHzieHcaTopa 1eKTpoéMKocTsmu C,1=3 MKD u C,=6 MK® coeiiHeHbI MeXIy COO0H 1
ripucoeivHeHb! K 0atapee ¢ 3/1C E=120 B. OnpeaenuTts 3apszbl KOHIEHCATOPOB U Pa3HOCTh
noternyanoB U; u U, Mexky MX 00K/1aIkaMu, eC/Ti KOHZIEHCATOPhI COeIMHeHbI: 1) TlapasienbHo, 2)
T10CJIe;0BATeJLHO.

6. ITo aByM GeCKOHEUHO [JJTMHHBIM TPSIMBIM Tapasiie/IbHbIM TIPoBojaM TeKyT TokH 1;=20A u 1,=30A B
0JHOM HanpaB/ieHuU. Paccrosinue Mexxay ipooziamu d=10 cM. Beruncnnts HHAYKLMIO B MarHuTHOro
T0JIs1 B TOUKe, yZia/leHHOM OT 000X TIPOBO/OB Ha OJMIHAKOBOe paccTosiHue I = 10 cm.

KontposbHas padora Ne 2 «Movieky/isipHasi pu3uka U TepMmognHaMuKa. Onruka. KeanroBas,
ATOMHAA M sAfepHas pu3nKa»

1. IIpn HarpeBaHuM v =1 KMOJIb /IByXaTOMHOTO ra3a ero TepMoguHaMHA4ecKas TeMreparypa
yBennuuBaetcs ot Ty fo T, = 1,5 T,. Haiith usmeHeHrie AS 5HTPOINM, eCIW HarpeBaHHWe MPOMCXOAUT
V30XOPUYeCKHU.

2. OnpefienuTh JIMHY BOHBI CBETa, Majaloliero Ha Au(paki[MOHHY0 pellieTKy, Ha KaXK/IbIi MUTUMET]
KoTopoit HaHeceHO N=400 wTprxoB. CrieKTp Hab/moaeTCst Ha IKpaHe, Pacrio/IoXKeHHOM Ha PacCTOSTHAN
1=25 cm or peretku. PaccTosiHUe Ha 5KpaHe MeKy TPeTbMMU MakCHUMyMaMU CjieBa U CIipaBa OT
LIeHTpalbHOr0 Ax=27,4 cM.

3. JIBa HUKOJISI PACTIO/IOXKEHBI TaK, UTO YrOJI MEXK/Y UX T/IaBHBLIMU [UIOCKOCTSAMM cocTaBnsteT p=60°. Bo
CKOJIBKO Pa3 yMEeHbBIIUTCS MHTEHCUBHOCTE €CTECTBEHHOTO CBeTa Iy TpU MPOXmKAeHHH uepe3 00a HUKOJIS.
KosddurmenT norsioiijeHust ceeta B Kax0M HuKose kK=0,05.

4. dortorddekT nMporcxo Ut noz AeiictereM nzyuenus ¢ A = 0,09mMkM. OripezienuTb paboTy BeIX0za
3/IeKTPOHOB U3 MeTaslla, ec/iv (OTOTOK MpeKpalliaeTcs MpU 3a/iep>KrBatoliield pa3HOCTH NoTeHuanos U,
=3,8B.

5. Ipu KaKoii ckopocTH V 3/1eKTPOHa ero JijIMHa BOJHBI fie Bpoiins Oyer paBHa: 1) 650 HM, 2) 3 m?
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6. OnpefiesuTe HEPrUIO CBSA3U /A s/ipa aToma Na,

IlepeueHb 860NPOCO8 K CEMUHAPCKUM 3aHAMUSAM

Cemunap Ne 1 "KuHemaTMKa M [MHaMHKa IIOCTyNaTe/JbHOI0 M BpallaTe/IbHOr0
JBIDKeHHI "
1. Mexanuueckoe gBwkeHue. Cucrema orcuéra. MaTtepuasbHas TOUKa.
2. OcHOBHbIe KUHEMaTUYeCKHe XapaKTepUCTUKU: TlepeMellieHne, IyTh, CKOPOCTb, YCKOPeHue:
TI0JTHOe, HOpMaJIbHOe, TaHTreHLManbHoe. Kiaccudukarus ABrKeHnH.
3. IloctynarenbHoe aBykeHue. LleHTp Macc. BpaitjatesibHoe [BUKeHUe.
4. OCHOBHble KUHEMaTHYeCKre XapakKTepUCTUKY BpalljaTe/IbHOrO JABWKEeHUs: YIoJl I0BOPOTa,
yIJI0BOe TlepeMellleHre, YII0Bble CKOPOCTb U YyCKOpeHHe.
5. Ces3b MeX/ly TMHEUHBIMU U YIJIOBBIMU XapaKTePUCTUKU JIBUKeHUsl. PaBHOMepHOe 1
paBHONepeMeHHOe BpalljaTe/ibHOe /IBIKeHHUs1. IIoHsATHe coCTOsIHUS (U3NUeCKOU CUCTeMBI U
ypaBHEHUS [BVKEHUSI.
6. luHaMHUueCKue XapakKTepUCTUKU: CUJIa , CUI0BOe T10J1e, Macca, UMITYyJIbC.



7. 3akoHbl HeloTOHA.
8. [dvHamuyecKue XapakKTePUCTHMKHU BpalaTeTbHOIO JBWXKEHUS: MOMEHT CU/Ibl OTHOCUTEbHO
0CH, MOMEHT MHepLuu. OCHOBHOM 3aKOH JJMHAMWKH BPALLIATe/IbHOTO JBVKEHUSI.

CemuHap Ne 2 "3akoH coxpaHeHus"
1. 3akoH COXpaHeHWs UMITYJIbCa, YC/IOBHS €r0 BBITIOJTHEHUA.
2. 3akoH COXpdHEHHS MOMEHTA UMITYJIbCd, YC/IOBUS €TI0 BBIMTO/THEHUS.
3. Pabora, momHocTh. PaboTa rpaBUTAL[MOHHOM CHJIBI, KOHCepBaTHMBHblE CHbl. Pabora
pe3ysibTUpYyIOlel cuibl. KuHeTWyeckasi SHeprusi, TeopeMa 00 W3MeHEHUH KHHETHUYeCKOU
SHEpPIUH.
4. 3akoH COXpaHeHud I10JIHOM MeXaHUYeCKOH SHepruu, yC/JI0BHUA €ro BbBIIIOJTHEHUA.

5. CoypapeHue [IByX TeJl.
6. CB#I3b 3aKOHOB COXPaHEeHMsl CO CBONCTBaMU IIPOCTPAHCTBA U BPEMEHHU.

Cemunap Ne 3 "Kosie0anus v BOJTHBI"
1. ®usnueckuii ¥ MaTeMaTHUeCKHUN MasiTHUKH.
2. T'apmonunueckue, cBOOOJHBIE, BLIHY)K/I€HHbIe M 3aTyxaroijue KosiebaHus: auddepeHIyancHble,
rpadvKy, XapaKTepUCTUKU.
SIBeHne pe3oHaHca U ero ¢usnueckas mpupoja. IIpumepsl.
Bonxa. Busibl BosiH. MexaHn3m 00pa3oBaHusl MeEXaHHUeCKHX BOJTH.
3ByKoBas Bo/iHa. MexaHu3M o0pa3oBaHys 3BYKa B rasax.
BonHoBoe ypaBHeHue.
Crosiuas BosiHa. MexaHu3m 00pa3oBaHUs. Y paBHeHHe CTOsTYel BOJTHBI.
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Cemunap Ne 4 "CraTHCcTHUeCKHe MeTO/ibl OIITUCAaHUsA MaKpocucTeM"
BeposTHOCTY MOSIB/IEHUS] JUCKPETHOMN 1 HEeMPepbIBHOM C/TyualiHbIX BeTUUYMH.
DyHKLMA pacrnpe/ie/ieHnsl BePOATHOCTEN. Y C/IOBHe HOPMUPOBKH.

CpenHee 1 HauboJsiee BepOSITHOE 3HaUEHHWe CTyYaliHOU BeJTMUWHBI.
Cratuctuueckue MeTo/ibl. OCHOBHBIE TIO/IOXKEHUS] CTaTUCTUYEeCKOM (PU3UKHU.
Pacnpesnenenue Makcsesa, ['aycca, bonbimana.

kW

CemuHap Ne 5 "TepmoanHaMuyecKue MeTO/Abl ONUCAHUA MaKpocucTeM"
YpaBHeHue COCTOSIHUS U/lea/IbHOTO rasa.
PacripezienieHrie SHEpruu 110 cTerieHsM cBo60/bl. CpeZiHsIst SHEPrHst MOJIEKYJIBL.
TentoeMkocTb. MosisipHasi 1 y/ie/ibHast TEIUIOEMKOCTH. Y paBHeHHe Maifepa.
BHyTpeHHsis1 5Heprus Kak yHKLUs COCTOSIHUS cucTeMbl. PaboTa Kak (yHKIMS mporiecca.
[TepBoe Hauaso0 TepMOJAUHAMUKH.
M30mpoliecchl: ©30TepMUYECKU, H30XOPUUECKUH, N300apuuecKuid, arabaTnuecKui,
TOTUTPOTNTMYECKUH.
7. Dutponusi. CBOWCTBA SHTPONUU U30IMPOBAHHOM CUCTEMBI.
8. BTopoii 3aKOH TepMOIMHAMMKHU.
9. Lukn Kapno. K.m.g. 1jukia KapHo.
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Cemunap Ne 6 "JaekTpocTraTHueckoe mnoJjie"

JneKkTpocTaTUuecKoe rosie. JneKTpuueckuid 3apsiji. 3akoH KyJioHa.
HanpskeHHOCTb 371eKTPOCTaTHUeCKOro nosist. [IpUHLUT CynepIio3ULIUu.

IToTok BekTOpa E Teopema I'aycca.

IToTeHI[MaILHOCTD 3JIEKTPOCTAaTUUeCKOrO T0JIst. TeopeMa 0 LIUPKYJIALUU.

CBs13b MeK/ly HalpsKEeHHOCTBIO U ITOTEHLUA/IOM.

I'eomeTpuueckoe onmcanue 11osist. CUIOBbIE JIMHUY. DKBUIIOTEHLUA/IbHBIE [I0BEPXHOCTH.

AW N



Cemunap Ne 7 "IlocTossHHBIU TOK. Ilenu nMocToAHHOrO0 TOKa"

OnekTpuueckuil ToK. [110THOCTE TOKa. Y paBHeHUe HelpephbIBHOCTH.
3akoH Oma /151 OfJHOPOJHOI0 y4acTKa LIeMu.

CoripoTtus/ieHre ipoBoAHUKa. CoeiiHeHe COTIPOTUBIEHHHM.

3akoH Oma [J11 HeOJHOPOZHOTO yyacTKa tenu. CtopoHHue cumbl. D1C.
Ipaeuna Kupxroda.

MouHocTh TOKa. 3aKoH [xoyis-JleHna.

Uk

Cemunap Ne 8 "MaraurHoe nosie. JjIeKTpOMarHUTHasi HHAYKIUA"

1. VICTOYHMKM MarHATHOrO I0JIl. MarHuTHOe 1oJ1e OBYXKYLLerocs 3apsifia U IPOBOJHMKA C TOKOM. 3aKOH
buo-Cagapa.

2. TloToKk ¥ LUpPKyJALUA BeKTOpa WHIYKLUM MarHuTHoro mnosis. Teopema I'aycca u Teopema o
LIUPKYJIALWH.

Cuna JlopeHna. [IBukeHre 3apsDKeHHOH YacTHLbl B MAarHUTHOM II0JIe.

Cuia Amrepa.

3aKoH 371eKTpoMarHuTHoi uaaykuuu ®apages. [pasusio JleHna.

BuxpeBoe 371eKTprueckoe Ioiie.

ABnenue camonHpykuuu. THAyKTHBHOCTL. CosleHOuZ,

w
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Cemunap Ne 9 "Unrtepdepenuus u sudpaknusa csera”

OeKTpOMarHUTHbIE BOJTHEI.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH.

WuTepdepeHLus cBeTa OT ABYX UCTOUHUKOB.

VHTepdepeHLyst cBeTa OT M/IOCKOMApasuielbHON T/IaCTUHKH.

VHTepdepeHLius cBeTa OT I/IACTHHKY NepeMeHHOM To/uHbl. Konbla HeroToHa.

[MpumeHeHue uHTepQepeHIINU CBeTa.

SlBnenve pudpakuuu. OcobeHHOCTh Audpakiuy cBeToBbiX BOMH. [udpaxkuus Dpenens u

®paynrodepa.

8. Tlpuniun I'toiireHca-®peHeisi. YTpoIrieHre BLIUMC/IEHNN C TIOMOIIbI0 BEKTOPHOM [[arpaMMBI.

9. Oudpakuus PpeHens Ha KPYTJIOM O0TBepCTUU. 30HbI PpeHers.

10.Judpakius ®payHrodepa Ha y3KOW MPSAMOJMHEMHOM IIe/H. Y CJIOBUS MaKCHMyMa W MHUHUMYyMa.
3aBUCHMOCTb MHTEHCHBHOCTH CBETa OT yTJ/ia JU(PaKIIUH.

11. JudpakipionHas pelietka. OCHOBHbIe XapaKTepHUCTUKH AU(PaKIIMOHHON pelleTKU. Y C/IOBUS I1aBHbIX

MaKCHMYMOB ¥ MUHUMYMOB U 06aBOUHBIX MUHUMYMOB,

Nk wWN =

Cemunap Ne 10 "Ilonsipu3anus cBera"

1. Ilonspu3anus ceeta. EcTecTBeHHBIN U MOJISIPU30BaHHBIN CBeT.

2. Tlonspusauus ceeTa IpYU OTPaKeHUU U MpeioMJIeHuu. 3aKoH bprocTepa.

3. Tlonspusauusi mpu BOWHOM JydenpesiomyieHHd. CBOWCTBa OOBIKHOBEHHOTO M HeOOBbIKHOBEHHOI'O
JTyuei.

4. TlonspusauyonHble npusMmsl. [1pyusma Hukois.

5. 3akoH Masntoca. AHanu3 MoJIIPU30BaHHOTIO CBeTa.

6. OnTrhuecku aKTWBHBIE BellecTBa. BpallleHre MI0CKOCTH MOJispU3alid CBeTa.

Cemvunap Ne 11 "KeBaHTOBast onTuKa'"

1. TemnnoBoe u3nyuyeHue abCOMIOTHO uepHOro Tesja. 3akoH CredaHa - BonbliMaHa. 3akoH CMeIeHuUs
BuHa.

2. Kopmycky/isipHO-BOTHOBOM [Iyajii3M CBeTa. JHeprusi U UMMy bC GoToHa. /laBieHue cBeTa.

3. d®otosrddekt. 3akoHsl hoTo3dderTa. Popmysia DUHIITEHHA.

4. Dddekt Komnrona. ®opmyna Komnrona.



5. Bo/HOBBIE CBOMCTBA yacTul]. [ITMHa BoHbI e Bpotins. [TpuHIumn HeonpegeneHHOCTH [eii3eHbepra.

Cemunap Ne 12 "CtpoeHue aToma"

Mogenu atoma. IlnaneTapHas Moziesib aToMa.

IToctynate! bopa.

N3nyuenue aToMa BOOpO/ia ¥ BOJOPOAONOA00HBIX cucTeM. CrieKTpaibHbIe Cepru.
®opmyina bansmepa.

CneKTpbl MHOTO3/IEKTPOHHBIX aTOMOB. 3aKOH Mo3/u.

Gk

Cemvunap Ne 13 "OcHoOBHBI€ 110/10)KeHHSI KBAHTOBOM MeXaHHUKHU "

1. KaHToBBle cocTOsHUS. BosHOBasg QyHKUMA U ee (U3NYeCKUA CMbICA. [lpuHImn
cynepriosunivy. YpasHeHue IllpesuHrepa, KBaHTOBbIE YpDaBHEHUs [IBVKEHUS.

2. HekoTopnle 3a/iaur KBaHTOBOW MeXaHUKHU. UacTuila B 6eCKOHeUHO I1y0O0KOi 1oTeHLManbHON
sme. KBaHTOBaHNe SHEPIUu.

3. KBaHTOBBIe uuMCia, XapaKTepU3YHOLIMe M0J0KeHHWe 371eKTpoHa B aroMme. KBaHTOBaHMe >HepPrum.
KBaHnToBanue MomeHTa ummnyJibca. CIiMH 3/1€KTPOHa.

4. CxeMa 3HepreTUUYeCKUX YPOBHEH aToMa Boziopo/ia. [TpaBuia oT6opa NMpy aTOMHBIX TIepexo/jax.

5. I'paHuLIbI NPUMEHUMOCTH KBAHTOBOM MeXaHHUKHU.

Cemunap Ne 14 "ATomHBIe siipa, MX cBoicTBa. PaiioakTUBHOCTH "

sIBneHe Pai0aKTHBHOCTH.

OCHOBHO#1 3aKOH paJu0aKTUBHOTO pacrazia. PagroakTUBHbIE PSbL.
CocTaB 1 XapaKTepHUCTUKH aTOMHOTO sifipa. flfiepHble CUJIBL
KamnenpHas 1 o6osioueyHast MOJiesa sijiep.

Macca v 3Heprusi CBsI3U siipa. Y jesibHasi SHeprusi CBsi3u. Paguyc siipa.

ik wh e

Cemunap Ne 15 "flnepHble peakyun”

1. ApepHbie peakuy.

2. DHeprus siiepHOY peakLvu.

3. YpaBHeHMe U 3HepreTHyeckoe ycCaoBHe o-pacrnaga. CBfi3b SHEPrUM O-UYaCTULIBI C I1epUOJOM
nosypacrnaza. TyHHenbHbIHN 3¢ dekT rpu o-pacnage. CeKTp o-4acTHL.

4. XapakTep crekTpa y-u3ayueHus. [Iporeccsl B3aMMOZeNCTBUS y-KBAaHTOB C Bell|eCTBOM. 3aBUCUMOCTh
VMHTEHCUBHOCTH Y-W3/lyueHHs] OT TOJILMHBI C/0s1 BeljecTBa. CpaBHeHHe IPOHHMKaoLell CrocoO6HOCTH
pas/INYHbIX BUJOB U3JIyUeHUs.

5. Tpu Buga (-pacrnaga. SHepreTHuecKuii cekTp [-uactul. ['Mnoresa HeHTPMHO. 3aKOHBI COXPaHEHUsI
nipu [-pacrnage. JlentoHsl. JIeNTOHHBIN 3apst



MpunoxxexHue 2

«OueHOoYHble CpeacTBa AJIA NPoBeAeHUs NPOME)XXYTO4YHOM aTTecTauum»

CTpYKTYpHBII 371eMeHT
KOMIIeTeHLIUH

[TnaHUpyeMblie pe3yJbTaThl
o0yueHus

OLIEHO‘IHLIE cpeacTBa

OK-1 cnocoO0HOCTBIO K a

0CTPAaKTHOMY MBIIIEHUIO, AHA/TH3Y, CHHTE3y

3HaTb

OCHOBHBI€e 3aKOHBI (PU3UKU B
00/1aCTH MeXaHUKH,
CTaTUCTUUECKOUN (PU3UKU U
TepMOJUHaMUKH, 3/1eKTpUUecTBa U
MarHeTW3Ma, BOJTHOBOH U
KBAHTOBOMU OITUKU, AaTOMHOMH U
siiepHON QU3UKU 1 PU3UKA
TBEpPJ0ro Tesa, TPaHULIbI
MPYMEHUMOCTH 3TUX 3aKOHOB U
(hU3MUeCKYIO CYIITHOCTD SIBIEHUN U
TIPOLIeCCOB, IPOUCXO/SAIINX B
Tpypoze.

l'[epequL TeopeTHYeCKHX BOIIPOCOB K JK3aMeEHY:

1. KwuHemaTHWKa TMOCTyNaTeqbHOrO [ABWKeHMs. IIoHATHe paJuyc-BeKTopa,
HauasnbHbie ycnoBust. TpsiMast M obpaTtHast 3a/jaui MeXaHUKH.

2. [IBw>XeHHe 1O OKPYXHOCTH. YTOJI TIOBOPOTA, YI/I0Basi CKOPOCTh U YTJI0BOe ycKopeHue. CBsi3b YT/IOBBIX U
JIMHEeWHBIX BeJTMUYMH.

3. KpuBonmHeliHoe aBwKeHue. TaHreHI[MaibHOe W HOPManbHOe yckopeHue. ITosHOe yckopeHwe. YTou
MEXXJYy CKOPOCTBIO U YCKOPEHHEM.

4. VHepruanbHble CUCTEMBbI OTcueTa. [IOHSTHE CHJBI, MacChl U UMIyJIbca. OCHOBHOW 3aKOH AWHAMUKU
TIOCTYTIaTeTbHOTO ABWKEHHUSI.

5. MoMeHT wuMIy/mbCa W MOMEHT CW/IbI OTHOCHTENIBHO TOUKH. OCHOBHOe YpaBHeHHe [IMHAMUKU
BpalllaTebHOTO IBWKEeHHSI.

6. BpareHuve BOKpYr HeMOJABI)KHON Ocv. MOMeHT MHepLuU. PacueT MOMEHTOB WHEPLWH TMPOCTHIX Tel.
Teopema IllTeiinepa.

7. 3aKkoHBI COXpaHEHWs B MeXaHUKe. 3aMKHyTasi cCMCTeMa. 3aKOHbI COXPaHeHWs WMITyJbCa M MOMeEHTa
MMIyJIbCa.

8. Pa6ota u mMoifHOCTh. KuHeTHuecKasi SHeprust MoCTyrnaTe/IbHOTO U BPaIljaTe/IbHOTO JBUKEHMSI.

9. KoncepBatuBHble cuibl. [ToTeHIManbHas SHeprusi. 3aKOH COXPaHeHHs TIOTHOM MeXaHW4eCKOH SHepriu.
10. [Ba criocoba omucaHus B3aUMOEMCTBUsA. [IBH)KEHHE UYaCTHLIbI B OJHOMEDPHOM CTal[IOHapHOM TIOJie.
CBsi3b MeXXJy CU/ION U TTOTeHLIMA/IbHOM 3Hepruei.

11. T'apmonnyeckue KosebaHusl. AMIUIITY/a, YaCcTOTa, HavyaiabHas (aza. MaTemaTtuueckuii M Gpu3NIecKui
MasiTHUK. DHeprusi FTapMOHUUECKUX Kojie0aHuH.

12. 3aryxaromue KonebaHusl. XapaKTepPHUCTHUKY 3aTyXaHHsl. DHePrus 3aTyXalouxX KojeOaHui.

13. Ob6rriee noHsTHE 0 BOHAX. XapaKTepUCTHKH beryiiei BoJHEL. BoHOBOe ypaBHEHHE TTIOCKOM BOJIHBL.
14. Hanosxenue yripyrux BosH. Ctosiuasi BosiHa U ee ocobeHHOCTH. KonebaHve HaTSIHYTOW CTPYHBI.

15. Tloctynartel JWHINTeHHA. 3amezyieHWe BpeMeHH. JIODEHI|eBO COKpaAIlleHWe [JTMHBL PesisiTUBUCTCKME

CKOPOCTH M YCKODEHHSI.




CTpYKTYpHBII 371eMeHT
KOMITeTeHLIUH

[L1aHUpyeMble pPe3y/IbTaThl
o0yueHus

OtieHOYHBIE CPeJCTBA

VHBapUaHTHL. VIHTepBal.

16. PenmAaruBHCTCKUEM uMITy/bC. CBSI3b MAacChl, JHEPTUM W UMITYJ/IbCA YaCTUI[bL. JHEPTUsl TMOKOS. 3aKOHbI
COXpaHeHUsi U PeITUBUCTCKUX CKOPOCTSIX.

17. Makpocucrema. MUKPOCOCTOSIHIE U MaKpOCOCTOsTHUE cHcTeMbl. CTaTUCTHUecKuii mozaxon. IToHsThe
BEPOSITHOCTHU U Cpe/iHell BeTUUHHBI.

18. ®yHkiWms pacripeseneHust CIy4aliHOM BeTMUMHBL. Pacmipe/iesieHre MOIEKYJT IO TIPOEKIIUSM CKOPOCTEH.

19. Pacnpepenenne mosekysn 1o MoAymo ckopocty. Haubosee BeposiTHasi, cpefjHsisi ¥ Cpe/iHEKBapaTHUHast
CKOPOCTH.

20. Mopgens upeansHOTO Tasa. [laBjieHWe W TemriepaTypa C TOYKU 3PeHHS] MOJIEKYJISIPHO-KMHETHYeCKOn
Teopud. Y paBHEHWEe COCTOSTHUS HiealbHOTO Ta3a.

21. PacripesiesieHrie MOJIEKY/T WJealbHOTO Ta3a [0 BLICOTe B ToOJie TsDKeCTH 3emsi. Bapomerpuyeckast
¢dbopmyna.

22. Tlonstue crereHeld cBOOOABI MOJEKy/bl. TeopeMa O paBHOPACIpEE/IEHHH SHEPTUH TI0 CTEreHsM
CcBOOO/IBI.

23. BHyTpeHHsis 3Heprust Kak yHKIIUs COCTOSIHUSI CUCTeMbl. [TepBoe Haua/io TepMOJUHAMUKH.
24. Pabora Kak (yHKIMsA npoliecca. MI30xopruueckui, n306apuuecKyuil 1 U30TePMUUECKHN TIPOLIeCCHI.

25. TloHATHe TEIUIOEMKOCTH. TerioeMKOCTb TIPU M30XOPUYECKOM U K300apHUecKOM  IpoLieccax.
IMocTosiHHAsA azriabaThl.

26. Apuabatuueckuii Tmiporiecc. IlepBoe Hauano TePMOAMHAMMKKM I ajuabaTUUecKoro Tipoliecca.
YpasHenue Ilyaccona.

27. Uukmueckuit mipotecc. KoadduimeHT mose3HOro [eiiCTBUs TeIIOBOW MallvMHBL BTopoe Hauano
TepMouHaMUKU. @opmysipoBku Kiaysuyca u KenbBrHa.

28. TIpoGsema HeoOpPaTMMOCTH TeIJIOBBIX IIPOLIECCOB. OHTPONMSI CHUCTEMBl M ee CBOWcCTBa. Teopema
HepHcra.

29. OcHOBHOe ypaBHEHHE TEePMOJUHAMUKH. JHTPOIHS HAeaNbHOrO rasa. VI3MeHeHue SHTPOIUM TIpU
M30IpoLieccax.

30. Lukn Kapno. Teopema KapHo. TepmosinHamMHuuecKasi 1IKaja TemriepaTyp. TpoifHas TOYKa BOZJBI Kak
periepHast TOUKa.

31. Craructuueckuii Bec MakpococTosiHus. CyTh HeoOpaTMMOCTH. CTaTUCTHUECKMH CMBIC SHTPOITHUM.
®opmyJia bosblMaHa.

32. I'paHulibl TIPUMEHMMOCTH MOJIe/IM W/leaJlbHOrO Ta3a. YpaBHeHWe Ban-gep-Baanbca. 3oTepmbl




CTpYKTYpHBII 371eMeHT

HJIEIHI/IPYEMI)IE Pe3yJ/IbTaThbl

OtieHOYHBIE CPeJCTBA

KOMIIeTeHL[U! obyueHus

peayibHOro rasa.
33. Cuibl B3aUMOJIEMCTBHSL B TIpUpOJe. OjeKTpocTatuueckoe rmosie. 3akoH KysoHa. HarpspkeHHOCTB
JIeKTPOCTAaTUUECKOro IoJisl. IIpUHIUN CynepriosuLivu.
34. Cusoeble uHU. [TOTOK BEKTOpa HaNpsyKeHHOCTH 3/1eKTpocTaTuueckoro nosisi. Teopema IMaycca.
35. IMorteniman. TeopemMa O LMPKY/SLMM BEKTOPA HANpPSUKEHHOCTH 3/IeKTPOCTaTUYecKoro moss. CBsisb
MeXX/ly HarpspKeHHOCTBIO Y [OTEHLMa/IoM.
36. DnektpoeMkocth. KoHzeHcaTopel. CoeyiHeHWe KOH/|EHCATOPOB. DHEPrus KOH/eHcaTopa. JHeprus
JIEKTPUYECKOTO ITOJIS.
37. Dnektpuueckuii TOK. [ITOTHOCTb TOKA. YpaBHeHHe HempepblBHOCTH. 3akoH OMa B auddepeHIanbHONR
dbopwme.
38. CormpotuBneHue npoBoAHUKOB. CTOPOHHKE CHIBL. 3aKOH OMa B MHTerpaibHOU opme.
39. TlIpaeuna Kupxroda fisi pacueTa pa3BeTBIeHHBIX Iierell. MOITHOCTE TOKa. 3akoH [koyss-JleHria.
40. EpvHas TIpUpoZia 37eKTPUUeCKOr0 W MarHWTHOro mons. Ilose fABWKyIerocs 3apsia. [TpuHLum
CyTepIio3uL{M1 MarHUTHBIX 1oJiei. 3akoH bruo-Casapa.
41. TloToK ¥ LMPKYJISILIKS BeKTOpa UHAYKLMK MarHUTHoro mnosst. Teopema "aycca v TeopeMa 0 LIUPKYJISILIH.
42. Cuna Jloperua. Cuia Ammepa.
43. 3akoH 37ekTpoMarHuTHON MHAYKIMHK Dapases. [IpaBuso JleHija. BuxpeBoe aineKkTpryeckoe moiie.
44. sIBneHvie caMOMHAYKUWH. VIHAYKTUBHOCTb. DHEPrusi KOHTypa C TOKOM. JHeprusi MarHUTHOTO TIOJISI.
45. DnexkTpuyeckoe rose B BelllecTBe. [lonsipusanjust Jus/1eKTpuKa. BeKTop 3/7eKTpUUecKoro CMeljeHusl.
JwsnexTprueckas MPOHNLAeMOCTh BelljeCTBa.
46. MaruutHoe mosie B BelrectBe. HamarHuueHHoOCTb. HampspkeHHOCTb MarHHUTHOTO TIOJisl. MarHWTHast
TIPOHULAEMOCTH BelljecTBa. PeppoMarHeTHKY.

Ymetb MIpUMeHSTh pu3nueckrie 3aKoHbl 1 | IIpuMepHBIii nepeyeHb NPaKTHYECKUX 3a/JaHUN

(hu3rKo-MaTeMaTUUeCKHH arrapar
JIJIs1 PeLIeHus] He TOJIbKO THIIOBBIX,
HO U 6osiee CJI0XKHBIX
HeCTaH/JapTHBIX 33Jau B paMKax
(U3MKY U CMEXXHBIX AUCIUTITAH

3ajganue 1.Touka JBWKETCS B IIOCKOCTH X0 110 3aKOHY: x==2t;y=4tl1-t| " Haiiru ypaBHeHue

-

Tpaekropuu Y =f (X) 1 1300pasuTh ee rpauecKy; BEKTOP CKOPOCTH Vou yckopennss ¢ B
3aBUCHMOCTH OT BpEMEHHM; MOMEHT BPEMEHH to, B KOTOPbIH BeKTOp yckopenuss 4 cocrasnsier yron /4 ¢

BEKTOPOM CKOPOCTH V' Orser: y=-x"=2x ; V=-2i+4(1-2t)] , a==8]  =0,75c.
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2
3apianue 2. Teslo BpaIjaeTcs BOKPYT HETOBIDKHOM OcH 110 3akoHy ~$=2+4-t=2:t"  Haiitu: 1) cpeguee

3HaueHHe yIJI0BOM CKOPOCTH <w> 3a IPOMEXXYTOK BpeMeHH OT t=0 710 0CTaHOBKH; 2) YIJIOBYH CKOPOCTb
Tesla B MOMeHT BpeMeHHU t=0,25 c; 3) HopManbHOe YCKOpeHUe TOUKH, HaXOAALeicd Ha pacCTOSAHUM 1 M OT OCH
BpAILleHHUs B TOT ke MOMeHT Bpemenu. OTeeT: 2paz/c; 3 paz/c; 9 m/c>.

3apanue 3. Ilap Maccoil m;=4Kr JBM)XeTCS CO CKOPOCThIO V=5 M/C U CTa/IKMBaeTCsl C 111apoM Maccoi m; =6
KT, KOTOPBIM IBUXKETCSI €My HaBCTPeuy CO CKOpOCThI0 V,=2 M/c. Oripeze/iiTe CKOPOCTH 111IapOB MOC/e yJapa.
¥Ynap cuuTath abCOMIOTHO YIPYTUM, MPSIMBIM U 1leHTpaibHbiM. OTBeT: 3,4 m/c, 3,6 M/C.

3aganmue 4. Ban B BUie CIUIONIHOTO LAIMH/PA Maccoit m;=10 Kr Haca)keH Ha TOPU30HTabHYIO 0Ccb. Ha
LWIMHZD HaMOTaH IIHYP, K CBOOOJHOMY KOHI[y KOTOPOTO TIO/IBeIlIeHa TUPsi MacCo m,=2 Kr. C KaKum
yCKOpeH#eM OyIeT OryCKaThCs TUPS, eC/IH ee MpeoCTaBUTh camoii cebe? OTeer: 2,8 m/c?.

3apanue 5. OnpeJiesUTh TIEPUOJ, YaCTOTY W Haua/lbHYIO a3y KosiebaHUM TOUKH, ABVIKYIIIEHCS 1Mo

yPaBHEHHIO: x=A-sinw|t+1] rae ®=2,51 ¢!, 1=0,4 ¢,A=0,02 M. KakoBa CKOPOCTb TOUKH B MOMEHT
spemend 0,8 c. Oteet: T=0,8¢; v=1,25 ¢'; V=0,157 m/c.

HatizuTe 1715 Ta3000pa3HOro a30Ta TemMIiepaTypy, Mpyu KOTOPOU CKOpOCTsM MoneKys vi = 300 m/c

3aganue 6.
1 v, = 600 M/C COOTBETCTBYIOT O/JMHAKOBBIE 3HaUeHUs (PYHKIMHU pacripenesienus Makceesna f(V). Oteet:
m(Vy-V?
LI I
4kIn(V,/V,)

3apganue 7. Vijjea/bHbIi JIByXaTOMHBIN ra3 06beMoM 5 1 u gassieHrem 10° Ta H30XOpHUUeCKH Harpesy, B
pe3yJibTaTe uero CpeJHss KWHeTUUeCKast SHeprusi ero MoJiekyJi yeanuunace ot 0,0796 5B go 0,0923 5B. Ha
CKOJIbKO TIPH 3TOM U3MeHUThCS /laBjieHHe ra3a? B fanbHeliieM ra3 u3oTepMAYeCcky pacilivipuiig Jjo
HauajbHOTO AiaBaeHus. OnpezenuTe 06beM ra3a B KoHIle nporjecca. OTeet: yBeanuurcs Ha 0,16 MITa; 5,8 1.

3aganue 8. Onpesnenvte KO3QOUIMEHT TEMJIONPOBOAHOCTU A a30Ta, eC/iv KOAMOUITMEHT AUHAMUIECKOM
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BSI3KOCTH T) Ji/IsI HEro TIpH Tex e ycoBusix paseH 10 mxIla-c. OtBeT: A=7,42 MB1/M-K.

3agauue 9. 12 r a30Ta HAXOAATCA B 3aKPBITOM cocy/ie 06beMom 2 71 ripu TeMmepatype 10°C. TTocse
HarpeBaHus [iaB/ieHre B CoCy/ie CTaao paBHo 10*MM.pT.cT. Kakoe KonuuecTBo Teria Oblio COOBIIEHO rasy
npu HarpeBanuu? OTBer: 4,1-10% [Ixk.

3aganmue 10. Cmerany BoLy Maccoid m;=5kKr rpu Temnepatype T:=280 K ¢ Bogoi Maccoii m,=8Kr npu
temreparype T> =350 K. Haiitu: 1) Temriepatypy 8 cMecu; 2) usmeHnenue AS SHTPOINH, TIPOUCXOZsIIee TIPH
cmemmmBanuu. Oteet: 323 K; 0,3 k/x/K.

3aganue 11. Toueunsle 3apsagsl ;=10 BKI u @,=-20 HK1 HaxogdaTCA B BO34yXe Ha paccrossHuu 10 cm Apyr oT
Jpyra. OnpeZie/MTh HaNlpsUKEHHOCTD T10J151 B TOUKe A, y[a/lleHHOM Ha paccTosiHue 6 CM OT IepBoro 1 Ha 8 cMm
oT BTOporo. Kak usmMeHWTCsI ITOTeHLIMa/lbHast SHepryisi B3aMMO/IeHCTBYS 3apsi/i0B, eC/y [lepeMeCcTUTh BTOPOU
3apsi/ B 3Ty TOUKy? Kakyto /71st 3Toro Hy>KHO coBepiuuTh paboty? Oteet: 37,6 kB/M; 12 MKIIX.

3apanue 12. Tpu M10CKKUX BO3AYIIHBIX KOHAEeHcaTopa ¢ eMKOCTAMU C1=1,5MK®D, C,=7 MKD, C3=2 MKD
CoeJIiHEeHbI [10C/Ie[0BaTe/IbHO U NPUCOeJUHEHBI K UICTOYHUKY TOKa. [Ipy 3TOM 3aps[ BTOPOro KOHZeHcaTopa
paBeH 14-10™ Ki1. a) Haiitu sHepruto 910 6arapen. 6) He oTK/t0Uast KICTOYHKMKA TOKA OT GaTtapeu
KOH/IeHCAaTOPOB, pa3/IBUraroT [JIACTUHBI TPeTbero KOH/IeHCaTopa, YBeJINnUMBasl paCCTOSIHAE MeXy HUMU B 2
pasa. HaliTi u3MeHeHre eMKOCTH U 3apsijia 6ataper. OteeT: 490 M/]k, 0,21 Mk®, 0,4 MKi1.

3aganue 13. /Iga snemenra (€, = 1,2 B, r; = 0,1 Om, €, = 0,9 B, 1, = 0,3 OM) coefuHEHbI OJHOUMEHHBIMU
nosmocamu. CorpotusieHre R coeguHuTeNnbHbIX TPOBOAOB paBHO 0,2 OM. OnpesieUTs CUIy TOKA B Lieru |
Y Pa3HOCTh MOTEHL[MAJIOB Ha 3a)KUMax Kaxkaoro ucrounvka. Oteet: 0,5 A; 1,15 B; 1,05 B.

3apanue 14. Kpyroeoii BUTOK paguycoM R=15,0 cM pacrooeH OTHOCUTEILHO OECKOHEUHO JTUHHOTO
TIPOBO/Ia TaK, YTO eT0 MJIOCKOCTh Mapasiie/ibHa MpoBoAYy. [lepnieH AWKy Isip, BOCCTAHOB/IEHHBIM Ha POBO/J, U3
LIeHTpa BUTKa, SBJ/ISIeTCS HOPMaJIblO K TVIOCKOCTH BUTKA. Crsla ToKa B poBoge I[1=5A, cua TOKa B BUTKe TOKU
I,=1A. PaccTosiHre OT LieHTpa BUTKa /0 npoeoga d=20 cm. Orpesiesite MarHUTHYIO UHAYKIHIO B [IEHTPe
Butka. OtBeT: Bo=6,5MKT 1.




CTpYKTYpHBII 371eMeHT
KOMITeTeHLIUH

[L1aHUpyeMble pPe3y/IbTaThl
o0yueHus

OtieHOYHBIE CPeJCTBA

3apanue 15. [TpoBoasIMii TVIOCKWN KOHTYD, UMeIOIUi GopMy OKPY>KHOCTH paguyca r = 0,05 M momelijeH B
OJJHOPO/IHOe MarHUTHOE T10J1e TaK, YTO JMHWUU MarHUTHOW MH/YKLIMY 110J151 HallpaBJ/ieHb] NepIieHJUKY/ISIpPHO
rockocT KoHTypa. CorpoTusiienre KoHTypa R = 5 OM. MaraurtHast ”HAYKLYsI MeHsieTcs 10 3aKoHy B = kt,
rae k = 0,2 Tn/c. Onpegenute: a) 3.7.C. UHAYKI[UN, BOZHUKAIOIYIO B 3TOM KOHTYpe; 0) CH/Ty MHYKIIHOHHOT'O
TOKa; B) 3apsi/i, KOTOPbII IIPOTeUeT 110 KOHTYPY 3a MepBble 5 ceKyH[, u3MeHeHus1 nosst. OteeT: 1,6 MB; 0,3 MA;
1,6 mKn.

3aganme 16. Karyiiika HamMoTaHa MeJHBIM TIPOBOIoM AxiamMeTpoM d=0,2 MM c oO1elt gnuHo# =314 M 1
nmMeeT UHAYKTUBHOCTb L=0,5 I'H. OripeieIMTh COTIPOTHB/IEHNE KaTYIIKK: 1) B 1]ey TIOCTOSTHHOTO TOKa; 2) B
Liery repeMeHHOro Toka ¢ yactotoit v=50 I'. OtBeT: R=160 Om; R=224 Owm.

Bnagetb

MpaKTUYeCKUMU HaBbIKaMU
WCII0/1b30BaHus 3/1eMEHTOB
(bU3UUecKOro 3KCriepuMeHTa U
pellieHusi GU3NUYECKUX 33/ay Ha
JIPYTUX AUCLIATIIMHAX;

HaBbIKaMH u MeTO/JUKaMHt

00006111eHUS pe3yJibTaToB
pelLleHust 3ajauy,
5KCIIepUMeHTanbHON
[lesITe/IbHOCTY;

MeTOZlaMH 3KCTIepUMeHTa/IbHOTO
HCC/IeIoBaHUs B busuke

(M1aHMpOBaHWe, TIOCTAaHOBKA M
06paboTKa 3KCrieprMeHTa);
HaBbIKAMU
MEXXIUCIUTITMHAPHOT O
MIPUMEHEHUsT 3aKOHOB (DH3UKH.

ITpumepHbili nepeueHb €0NPOCoe U 3a0aHutli no 1ad6opamopHbiM pabomam
Ne 1 «ITpMeHeHHe 3aKOHOB COXPaHEHHUsI /IJIsl OTIPeZie/IeH s CKOPOCTH TI0JIeTa TTyJIn»

1. TlpuBeauTe pyUMepbI CUJ, JAIOIIMX pa3Hble BH/bI TIOTEHIAIbLHON SHepryuu. Kakue U3 HUX MPUCYTCTBYIOT
B ZlaHHOU paboTe? V300pa3uTe cxemMy 3KCIIePUMEHTabHOW YCTAaHOBKH U YKa)KUTEe Ha Hel CHJIBI,
JlefiCTBYyIOLI[1e Ha BCe Tesa, BXOJSMIIMe B CUCTeMY, B KaXK/Iblii MOMEHT BpeMeHHU.

2. Kakue BennMurHbI UMeIX KMHeTUYeCKas 1 NOTeHLMa/IbHAas SHEPTrHsl CUCTEMBI «I1YJ/II+MassTHHUK» B

pa3/iMuHbIe MOMEHTHI ofbiTa? [IpefcTaBbTe CxeMy M3MeHeHHUs] KWHeTHUEeCKOH U MOTeHLMaIbHON SHeprun
CUCTEMBI.

3. ,Z[JIH KaKHMX MOMEHTOB BpeME€HU B JdHHOM 3KCIIEPUMEHTE MOXXHO IPUMEHATH 3dKOH COXpPaHeHUA
MeXaHHYeCKOi SHepruu, a Ajid Kakux HeJjlb3d U HOquy?

4. ,[[J'IFI KaKMX MOMEHTOB BPEMEHU B JAHHOM 3KCII€DUMEHTE MOXXHO IMPUMEHATb 3aKOH COXPaHEeHHS
HUMITYyJIbCa, a /i1 KaKUX HeJ/Ib3d U HOquy'?
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5. Hcronb3ysi 3aKOHBI COXPAHEHUs TTOy4rTe GOPMYJTy [isl pacyeTa CKOPOCTH T10JieTa MyJ/Id B JAHHOMN
pabore.

6. Kak npou3BoauTcs 00paboTKa SKCIiepUMeHTalbHBIX JaHHBIX B IaHHOM pabote. Kak onpesesnseTcs
JIOBepPUTEJIbHBIN UHTEepPBa/l CKOPOCTH U CpeZiHsIsl KBaJipaTUUecKasi OrPellHOCTh OTK/IOHEHUs] MasiTHUKaA?

Ne 24 «Pacivpenue npeziesia U3MepeHus: aMIiepMeTpa IOCTOSIHHOTO TOKa»

1. KakoB NMpUHIMUIT AeHCTBUS 3/IEKTPOU3MEPUTETBHBIX TTPUOOPOB MarHUTO3/IEKTPUUECKOTO U
3/IEKTPOMAarHMTHOTO THIIa, TIPUMEHSIEMBI B IJAaHHOM paboTte?

2. UYro Ha3bIBAIOT TOKOM TIO/THOTO OTK/IOHEHWSI ¥ HaTIPSDKEHHUEM TIOJTHOTO OTK/IOHEHHUS
3/IeKTPOM3MEePHUTETLHOTO prubopa?

3. Kakum 06pa3oM BK/TIOUAIOT aMIIePMETP M BOJIbTMETP B 3JIEKTPUUECKYIO 1IeMb /IS U3MePeHUsl TOKa 1
HanpspkeHust? [TpoIeMOHCTPUPYHTe HAaBBIKK BK/TFOUEHUS 3TUX TIPUOOPOB B 3/IEKTPUYECKYIO 11€TIh.

4. Yro Takoe wyHT? [I7151 UeTo U Kak OH ucnosb3yeTcsi? [IpogeMOHCTPUpYUTe UCTIO/Ib30BaHUe IIyHTa.

5. Yro Takoe f06aBOUHOe COMpPOTHB/IeHKe? [I/is uero 1 Kak oHO Hcrnonb3yetcs? [IpogeMoHCTpUpYyiiTe
HCII0/Ib30BaHKe 06aBOYHOrO COMPOTUB/IEHUS.

6. IIpogeMOHCTPHUPYITe BO3MOXKHOCTb TIpMeHeHUst cpeibl Microsoft Excel (vm apyroti cpepl) At
00paboTKU SKCTIepUMEHTATBHBIX IaHHBIX.

7. Kak B JaHHOM paboTe MUHUMH3UPYETCS MOrPeIHOCT SKCTIIePUMEHTATbHBIX JAHHbIX ?
Ne 28 «OmnpefeneHrie MHAYKTHBHOCTH KaTYIIKU U MarHUTHOM MPOHULIaeMOCTU (heppOMarHUTHOTO Tejiax»

1. Kakwue npubopsI IPUMEHS/TUCE B JaHHOU paboTe 15 OTIpe/iesivist TapaMeTpoB MOCTOSTHHOTO U
TIepeMeHHOro ToKa?

2. TlomyuuTte dhopmyiy [isi pacueTa MoJHOTO COTPOTHUB/IEHMUS 1IeNM TIePeMEeHHOT0 TOKa, UCII0/Ib3yeMOol B
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JTAHHOM paboTe (WK MpeCTaB/IeHHOMN MpernojaBaTeieM).

Kak orpe/enisinach MHAYKTUBHOCTb KaTYIIIKK B laHHOH pabote? KakuM eiije criocoboM MOKHO
oTpe/ie/TUTb UHAYKTUBHOCTD?

ITpoieMOHCTPUpYITE BO3MOXKHOCTb TIpUMeHeHUst cpeZibl Microsoft Excel (wnu npyroii cpepibl) st
06paboTKU KCTIepUMEHTATbHBIX IaHHBIX.

Ne 14 «Onipesienenue nokazaress aguabarsl MeTogoMm Kiiemana u [le3opma»

1.

2.

5.

OO6mBsicHUTE XOZ, SKCTIepUMEeHTa U pe3y/IbTaThl pacueTa.
HazoBuTe mporiecchl, MPOUCXOSIHe C Ta30M, B X0/ie SKCTIepuMeHTa ¥ n300pa3ute Ux rpaduueckul.
3anuIirTe ypaBHeHus J/1s1 BbIBoZla (popMyIibl TIoKasaresisi afjrabaThl.

TTpoZieMOHCTPUPYIiTe BO3MOXKHOCTB TTpUMeHeHus cpefibl Microsoft Excel (unu gpyroii cpesbl) s
06paboTKU KCTIepUMEHTATBbHBIX JIaHHBIX.

Kak B JaHHO# paboTe MUHUMH3UPYETCS TOrPeITHOCT SKCTIePUMEHTATbHBIX JAHHBIX ?

Ne 34 «OmnipesienieHyie AJIMHBI CBETOBOU BOJTHBI U XapaKTePUCTUK JUPPAKIIMOHHOM PelleTK»

1.

2.

KakoBrbl mapaMeTphl ¥ XapaKTepUCTUKY AU(GPAKLUOHHON PelleTKH, IPUMeHsIeMOM B SKCIIepUMeHTe?

[TonyuuTe Gopmymny AJs ONpeieIeHuUs IJTUHBI CBETOBOM BOJIHBI TTPY JUGPAKIUY Ha JUGMPAKIIMOHHON
pelieTKe.

KakoBo npakTuueckoe nnpuMeHeHre 1UpaK{MOHHbIX PeLIeTOK?

Kak B jaHHO# paboTe MUHUMH3UPYETCS ITOrPeITHOCT SKCTIePUMEHTATBHBIX JAHHbIX ?
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Ne 42 «OrmipesiesieHye TJIaBHBIX KBAHTOBBIX UHMCET BO30YKIEHHBIX COCTOSIHHAN aToOMa BOZIOPO/a»
1. TlosicHUTe YCTPOWMCTBO U MPUHLUIT PAaOOTEI CITEKTPOCKOIIA, UCIT0/Ib3yeMOT0 B IaHHOH paboTte

2. Tlonyuurte dopMyiy AJis ONIpeJe/TMHIUS T7IaBHBIX KBAHTOBBIX UHCe/T BO30Y)K/JeHHbIX COCTOSIHUI aToMa
BO/IOPO/Ia U IDYTUX BO/IOPO/I0TIOIOOHBIX aTOMOB

3. Uro HasbIBaeTCs rpaflyMpoOBOUHBIM rpaukom?

4. TIpojeMOHCTpPUpYITe BO3MOXXHOCTh NpUMeHeHus1 cpefibl Microsoft Excel (v apyro#i cpessl) s
00pabOTKH KCITEPUMEHTA/ILHBIX JaHHBIX

OITIK-4 roToBHOCTBHIO C €CTeCTBEHHOHAYYHBIX IMO3UI[UH OLIeHHBATh CTPOeHHe, XUMHUUYECKHIl 1 MUHEepPa/IbHbIH COCTaB 3eMHOH KOPbI, MOP()0/10rnyecKrue 0CO0eHHOCTH
Y reHeTHYeCKHe THIIbI MeCTOPOJK/eHUH TBepAbIX M0/Ie3HbIX MCKOMaeMbIX IIPU pelieH!H 3aay N0 PaniioHa/ILHOMY U KOMILIEKCHOMY 0CBOEHHIO reopecypCcHOro

MoTeHIuaia HeJp

3HaThb

MEeTO/IbI aHa/I|3a U MO/Ie/TUPOBaHMUS
CJIOXKHBIX (PU3MUECKUX TIPOLIECCOB;
MEeTOZIbI ¥ TIOXO/bI K
TEOPeTUYeCKOMY U
3KCIIepUMEeHTa/TbHOMY
WCCTIeZIOBaHUIO, TIPIMEHsIeMbIe B
¢bu3MKe ¥ PacpoCTpaHSIOLIMecs Ha
Jpyrue 06/acTi 3HAHUM.

IlepeyeHb BOIIPOCOB K 3a4eTy:

1. Cucrema ypaBHeHHI MakcBesia Kak 060011ieHHe pa3po3HeHHBIX SIB/IEHUN 3/IEKTPUUECTBAa U MarHeTHh3Ma.

MatepuanbHble ypaBHEHHUS.
2. CaoiicTBa ypaBHeHui1 MakcBesna. [IpefickasaHue CyIlieCTBOBaHUs 3/1eKTPOMarHUTHBIX BOJIH.
3. DneKTpoMarHWTHble BO/IHBL. BonHoBoe ypaBHeHre. CBOMCTBa 3/1eKTPOMarHUTHBIX BOJH.
4. [TIlnockag »>/eKTpOMarHuTHasg BOJHA M e€e OCHOBHblE XapaKTepUCTUKU. OHEPrus M UMITYJIbC
3/1eKTPOMarHUTHOM BOJTHBI.
5. EcrecTBeHHbIil M mNo/sipu3oBaHHbI cBeT. CTereHb MOJSIpU3aliMM JIMHEHHO I0J/ISIPU30BAHHOrO CBeETa.
3akoH Masoca.
6. llonspusauys NpU OTPa&KEHWM U IIPeJIOMJIEHWM CBeTa HAa TpaHMlle pasfesa [U3IeKTPUKOB. YTOI
bprocrepa. /]BoitHOe ydernpenoM/ieHue.
7. Criocobbl monspusaliy ecTecTBeHHOro cseta. IIpusma Hukossi. BpailleHue MNioCKOCTH MOJsipy3aliuu
CBeTa IpU MPOX0KAEHHH Uuepe3 ONTUUeCKH aKTUBHYIO Cpefy.
8. [Illkasa 37MeKTPOMarHUTHBIX BOMH. OCOOEHHOCTH ONTHUECKOro Auaria3oHa. [Tokasaresb TpesiomiieHust

cpefibl.

9. KOFEPEHTHLIE BOJIHBI. I/IHTep('bep(?HL[I/IH cBeTOBBIX BOJIH. CJIo)KeHHe MHTeHCUBHOCTEH B Cjiydae
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HEKOTePeHTHBIX ¥ KOTepeHTHBIX KosieDaHuH.

10. OnTuueckast pasHOCTh x0ZAa. CBsi3b ONTHYECKOW Pa3sHOCTH XOZAa [ABYX BOJH C Pa3HOCTHIO (a3 mMexzay
HUMU. Y CJIOBUSI MAKCUMyMa U MUHUMYMa.

11. Cxema FOura ansa HabmtozieHust UHTepdepeHLi. BpeMeHHast ¥ TPOCTpaHCTBeHHAast KOT'ePeHTHOCTb.

12. VHTepdepeHnusi B TOHKWX IjieHKaxX. HaOmozseHue Kosell HpIOTOHa B OTpa’keHHOM U TPOXOZSIIEM
CBeTe.

13. fBnenue qudpakumu. Judpakiys Ppenens u Ppaynrodepa. [Ipuniun [MoitreHca-Ppenerns.

14. Oudpakius PpeHens Ha KpyrjioMm otBepcTvu. 30HBI DpeHesns. ['paduueckuii MeTOJ CIOXKEeHUS
aMIUIUTY,

15. Judpakius @PpayHrodepa Ha y3KOM mnpsiMoiuHelHoM 1jend. [udpakijpoHHasi pellieTka Kak
COBOKYITHOCTb KOHEUHOI'0 YHCJIa Iesiei.

16. TemnnoBoe u3nyuenue tena. 3akoH CredaHa-bonbiiMana. 3akoH cMerienysi BuHa. ['mroTesa ITnadka.

17. ®otosddexT. 3akoHbl CToneroBa. Popmysna DiHILITEHA.

18. ®otoHbl. [asnenue ceeta. KopryckyispHO-BOJIHOBOH Jyanr3M CBeTa.

19. Paccesinue ¢poToHa Ha cBOOOHOM 31eKTpoHe. Popmysia KomriToHa.

20. BomnHoBbIe cBoMcTBa 4YacTvll. /[lnvHa BOMHBI Je bpoWns. OKcleprMeHTalbHble MOATBEPKAEeHUS
runoressl fie bpoiins.

21. Tlpunnwmmn HeomnpegeneHHoctd. CooTHoIeHHe HeonpezeneHHocTer [elizenbepra. OcobGeHHOCTH
Trporiecca U3MepeHHs B KBAHTOBOW MeXaHUKe.

22. dusnueckoe wuCTONKOBaHWe BoJH Je bpoling. BonHoBas QyHKIMs U ee cBoiictBa. [lnoTHOCTB
BEPOSITHOCTH OOHAPY>KEeHUsT YaCTHULIbI.

23. OcHoBHa# 33/laya KBaHTOBOW MexaHUKH. HecTalmoHapHoe U cTaljioHapHoe ypaBHeHMe LIIpénuHrepa.
24. Yacturia B of[HOMepHOW 0eCKOHEUHOM MpSMOYTOJILHON MOTEHI[UaIbHOU siMe. KBaHTOBaHWE SHEPTHU.
CobcTBeHHbIe (DYHKI[MM COCTOSIHUS YaCTHULIbL.

25. TIpoxox/[eHre YaCTUL[bl uepe3 MoTeHI[Ua/bHbIN Oapbep. TyHHebHbIH 3 deKT.

26. KBaHTOBBIN FapMOHWYECKUH OCLIWUIATOP.

27. TIlnanerapHas Mogfienb atoMa. IToctynarel Bopa. KBaHTOBaHMe 5Hepruy Bof0pOA0No 00HOM CCTEMBI.
28. Wsnyuenue BofopofornofoOHbIX cucrteM. CrieKTpajbHble cepud aToma Bogopofa. O6o01ieHHas
¢dopmymna banemepa.

29. CrekTpbl MHOI'03/IEKTPOHHBIX aTOMOB. 3aKOH Mo3/u.

30. ¥Ypaenenue IIpeaunrepa asist atoMa Bogopo/ia. KeaHToBaHue MoMeHTa uMmnysbca. IIpaBuia oTbopa.

31. CnuH >nekTpoHa. KBaHTOBBIE UMC/a, OMUCHIBAIOIIME COCTOSIHWE 37eKTpoHa B aroMe. KpaTHOCTb
BbIPOJK/IeHUsI SHepreTuueckux yposHed. [puHuun [Maymu.
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32. TIpwHIUIT TOX/IeCTBEHHOCTH OJIMHAKOBLIX UacTull. bo30HbI 1 pepmuonbl. KBaHTOBBIE pacIipeieNieHusl.
33. CpobojHble 31eKTPOHBI B MeTasuie. DHeprus ®epmu. 30HHAsI TEOPHUS TBEP/IBIX TeJI.
34. DneKTpOINpPOBOLHOCTh MeTa/ZIOB U MOJIYIIPOBOAHUKOB. CBEpXIPOBOAUMOCTD.
35. S$IBnenue pagroakTUBHOCTH. OCHOBHOM 3aKOH paJJMOAKTUBHOTO pacraja. [locrosiHHas pacraza. [Tepuog,
rnofypacnaza.
36. CocraB 1 XapakTepUCTUKU aTOMHOI0 sifpa. KarnesHasa Mogess. Pasmep U CclivH szpa.
37. Macca v 3Heprus CBs3M aTOMHOTO siipa. 3aBUCUMOCTh YZeJIbHOW 3Heprus CB3M OT MacCOBOTO YMCJIa.
O6omnoueuHast MOZ€b s/pa.
38. SlpepHble peakiuu. DHEPrusi peakluu. Peaklivy fie/ieHrst U CUHTe3a s1J€ep.
39. PaguoakTuBHBIE psfibl. OCHOBHBIE 3aKOHOMEPHOCTH O-M3/TyueHus sjep. JmvHa cBoboaHoro mpobera o-
YaCTHLI.
40. Tpu Bupa 3-pacnaza. JHepreTUUeCKuil crieKTp f-yactuil. HelTpuHo.
41. OcobeHnHocTH y-usnydenus sjep. [IpoxoskieHue y-KBaHTOB Uepe3 BellecTBo.
42. Knaccudukaius s/ieMeHTapHbIX YacTHL]. JIenToHEBL. JIeMTOHHbIN 3apsij.
Apponsbl. baproHHbI 3apsis. KBapkoBasi MOJenb aJ[pOHOB.

YmeTb WCII0/1b30BaTh CJIOKHbIE ITpumepHBbIii IepeueHb MPAaKTHYECKUX 3a/faHU

¢bu3ryecKre MOZIeNH Jijisi ONIUCAHUS
peasbHBIX MPOILIECCOB, BLIOUPATh
MeTO/Ibl UCC/IeZI0BaHMUSI, C TIOMOLLBIO
nprbOpOB M3MepsTh HU3NYecKre
BeJINUMHBI, TIPOU3BOAUTE 00paboTKy
3KCIMEePUMEHTATbHBIX JIaHHBIX,
MPOBO/IUTh AHA/IU3 MOJTYYE€HHBIX
pe3y/IbTaToB

3aganmue 1. B omnbite FOHra cTek/isiHHAs TUIaCTUHKA TOJIIIMHOM B 2 CM TIOMeL[aeTCst Ha MyTH OJHOTO U3
VHTep(epUpYIOLINX JIyueil TiepreHAUKY/IsIpHO Tyuy. Ha cKoMbKO MOTYT OT/IMUAThCS APYT OT APYTa 3HaueHUsI
TI0Ka3areJisi TIPeJIOMJIEHHUS B PA3/IMUHBIX MECTaX TJIACTUHKY, YTOObI M3MeHeHre Pa3HOCTH X0/ia OT 3TOu
HEOZHOPOAHOCTH He TipeBbimano 1 Mkm? OtBer: A<n=5-10".

3ajganue 2. [Tydyok Gesioro cBeTa maziaeT HOpMabHO K TTOBEPXHOCTU CTEK/ISTHHOM TUIACTUHKH  TOIIIMHOMN
d=0,5 MKM, HaxogsIIelics B Bo3ayxe. [Toka3aTenb rpeoMeHus ctrekna n=1,5. B pe3yabTaTe uHTepdepeHIun
WHTEHCUBHOCTh HEKOTOPBIX BOJIH, JTMHBI KOTOPLIX JIeXKaT B Ipeiesiax BUAUMOro criekrpa (ot 400 go 700 um),
YCU/IMBAeTCs TIpU oTpakeHruy. OnpefenuTe AaUHBI 3TUX BOH. OTBeT: 0,6 MkMm4 0,43 MKM.

3apanue 3. TTnockas BomHa (A=0,5MKM) NajlaeT HOPMasbHO Ha JuadparMy ¢ KpyTribIM OTBEPCTHEM
mramerpoMm 1,0 cm. Ha KakoM pacCcTOSIHMM OT OTBEPCTHS Ha ero OCH /I0/DKHA HaXOAUTHCSI TOUKa HabmroeHus,
yT0OBI OTBEPCTHE OTKPBIBaIO: 1) oHY 30HY PpeHeto; 2) nBe 30HbI PpeHens? OTBeT: 50; 25 M.
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3apanue 4. HaliT HauOOBIIHI TIOPSOK CTIEKTPA [JIs )KeITOW JTUHUM HAaTPHs C JITMHOW BOJHBI A=589 HM,
eIy TIOCTOsIHHAs AudpakinoHHOM pelieTk d=2MKM. CKOMBKO BCero MaKCMUMYMOB JlaeT 3Ta peliietka? [lof
KakuM yIJioM ¢ Hab/moziaeTcst moceduii Makcumym? Oteer: 3; 7; 62°.

3apanue 5. [IBa rosisipu3aTopa PaclooyKeHbl TaK, YTO yro/ MeX/y X IIOCKOCTSIMH MPONYCKaH!sl PaBeH
25°. OnpefenuTh, BO CKOIBKO Pa3 YMEHBIIUTCS HHTEHCUBHOCTh CTECTBEHHOTO CBETa MPH MPOXOKAEHNH: 1)
yepe3 oJ¥H (TIepBbIi) Mosisipu3arTop, 2) uepe3 oba nomsipuzatopa. KosddurmeHT nornomujeHus ceera B
nosisipusarope paseH 0,08. Otget: 2,17; 2,88.

3apanue 6. YepHoe Tenio umeetT TemnepaTypy 3 KK. IIpy oxnaxeHUM TeJa [i/TMHa BOJTHBI, MPUXOAIIAsICSA Ha
MaKCHMyM U3/Ty4aTe/lbHON CriocOOHOCTH, U3MeHUIach Ha 8 MKM. J1o Kakol TeMrepaTypbl 0XJ/IaIuIOCh TeI0?
Ortget: 323K.

3agaHue 7. Y3Kuil My4oK MOHOXPOMAaTHUeCKOT0 PeHTTeHOBCKOTr0 M3/TyueH s MaZiaeT Ha paccerBaroliee
BelecTBo. IIpy 3TOM /I/IMHA BOJIHBI U3/TyUeHHMs], paccessHHOro oz yriamu 60° u 120°, otivuaroTcst gpyr ot
Jpyra B 2 pa3a. Cuurasi, YTo paccessHie MPOMCXOUT Ha CBOOOJHBIX 37IEKTPOHAX, HAWTH JJTAHY BOJTHBI
najziaroiero usnyuvenus. Oreet: 1,2 nm.

3apanue 8. Kpachasi rpanuiia ¢dotosddekra A1 HEKOTOPOTO MeTasuia paBHa 275 HM. Haiitu: 1) paboty
BBIXO/Ia JIEKTPOHA U3 3TOTO MeTajlia, 2) MaKCHMa/IbHYI0 CKOPOCTh 3/IEKTPOHOB, BHIPBIBAEMBIX M3 3TOTO
MeTaJiyia CBeTOM C AJTMHOM BosiH 180 HM, 3) MaKCMManbHYI0 KUHETUYECKYIO SHEPTUI0 ITUX JIeKTPOHOB.
OrtserT: 4,523B; 9,1:10° m/c; 2,383B.

3ajanue 9. DneKTpoH 00/a/jaeT KuHeTHUeckoi sHeprueit 30 3B. OnpesenuTs 1e6pOiIeBCKYIO ATMHY BOTHBI
3/1eKTpoHa. Bo CKo/IbKO pa3 M3MeHUTCS 3Ta [Ji/IHa BOJIHBI, €C/TM KHHeTHYecKasi 3Heprusi yMeHbIINTCS Ha
20%? Otser: 2,2:10"m; 1,12.

3apanue 10. TIpu [BOKEHUU YaCTHIILI BZIOTb OCH X CKOPOCTh €€ MOXKET OBbITh OTipeZiesieHa C TOUHOCTBIO
(ommbkoii) Ao 1 cm/c. HaliTi Heompeie/IeHHOCTh KOOPAWHATHI, eC/TU YaCTHIIeH SBISeTCs: 1) 3/1eKTpoH, 2)
Jpobunka maccoii 0,1r. Otset: 0,01m; 10%m.
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3aganue 11. Yactuija HaxoauTcst B 6eCKOHEUHO TTyOOKOM 0JHOMEPHOM MOTeHLIMaTbHOW UMest
MHUHAMAJLHYI0 3Hepruro. KakoBa BeposSITHOCTE OOHapy>KeHUsI YaCTULILI B cpefiHel TpeTH siMbl? OTtBeT: 0,609.

3aganue 12. OnpefenuTh JIUHY BOJTHBI, COOTBETCTBYIOILYIO TpeThell MMHuY cepun banbmepa: 1) B criekTpe
W3/1y4yeHUH BoJopoaa, 2) B criektpe usnmyueHus: noHa renusi. Oteet: 434uM, 109HM.

210 .
1
BaAaHne 13. Onpe,qem/ITe rnepuoj rnoJaypacriaja U Hada/JbHYI0 aKTUBHOCTb BUCMYTa 83 , eC/Ii1

W3BECTHO, UTO BUCMYT Maccoii m = 1 r, BbiOpackiBaet 4,58:10"° B — vactuiy 3a 1 cekyHay. Bo cko/bKO pas
M3MEHHUTCS aKTUBHOCTH 3a MecsL]? OTBeT: 5 cyToK; 64 pasa.

3aganme 14. Sapo Gepunnus-7 B-pagroakTUBHO 1o cxeme K-3axBaTta. 3anvcaTh peakijuio. Kakue yacTULIbI
TIPY 3TOM 00pa30BanCh?

3ajganue 15. Belunc/iuTs B a.e.M. Maccy sijpa e , Y KOTOpOT'O 3Heprusi CBsI3U Ha OIH HYKJIOH PaBHO
6,04 M5B. Otset: 10,0135 a.e.m.

3aganme 16. ConHeuHast IOCTOSTHHAS it 3eMJTH (SHEpPTrHsi COJTHEUHOTO U3/TyUeHus, TaJjaroIiero B
eJUHULy BpeMEeHH Ha eJUHUL]y TUIOLa1 B MeprieH/MKY/ISPHOM Harpas/ieHun) pasHa 1370 [x/c-m>.
Ornmpasich Ha 3Ty BeJIMUMHY, HalJuTe, CKOJIBKO 110 Macce BO/IOPO/ia BbIrOpaeT e)KeceKyHHO BHYTPH COJIHIIA,
€CJT U3BECTHO, UTO MCTOYHUKOM SHEPrvy COJTHLIA SIBJISIETCS] CHHTe3 YeThIPeX sifiep BOIopoza C 00pa3oBaHUeM
saapa renusi-4. OtBeT: 630 MJIH.T/C.

Bnagets

HaBBbIKAMH PabOTHI C LIMPOKUM
Kpyrom (u3nyeckux rnpubopoB u
obopyzoBaHus;

MeTOZaMu MpoBefieHus (Pr3nYecKnux
W3MepeHNH, pacyeTa BeJIMYMH,
aHasM3a MoJIyYeHHbIX JaHHbIX U
HaBBIKaMU TJIAHUPOBAHUS
WCCJIe/10BaTeIbCKOTO TIpoLiecca.

IMpumepHbiii nepeueHb 60Npocoe U 3adaHuli no AabopamopHbiM pabomam
Ne 14 «Onipesenenue mokazaress aguabarsl MetogoM Kiiemana u Jle3opman»

OO6mBsicHUTE XOZ, SKCTIepUMEeHTa U pe3y/IbTaThl pacueTa.

Ha3zoBure mporjeccel, MPOUCXO/SIIME C Ta30M, B X0/le SKCIIepUMeHTa U u300pa3uTte ux rpadyuyecky.
3anuImTe ypaBHeHUs /1S BbIBO/Ia (POPMYIIbI TIOKa3aTesisi afjabaThl.

[Tpo/1IeMOHCTPUPYHTE BO3MOXKHOCTD MpUMeHeHuUs1 cpefibl Microsoft Excel (vt apyrovi cpesibl) fiist

S
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06paboTKU KCTIepUMEHTATbHBIX IaHHBIX.
5. Kak B JjaHHOM paboTe MUHUMH3MPYETCs TIOTPEITHOCTb IKCIIEPUMEHTA/IbHBIX JaHHbBIX?

Ne 34 «OripefiesieHrie AJIMHBI CBETOBOM BOTHBI M XapaKTEPUCTUK AUMPPAKITMOHHOMN peleTK»

1. KakoBbl napameTpsl U XapaKTepUCTHKH AU PaKL{MOHHOHN pelleTKY, IpUMeHsieMOl B SKCIlepuMeHTe?
[MonyuwrTe hopmyiy /st onpeesieHHs AJTMHbI CBeTOBOM BOJIHBI MPH Au(pakiny Ha AupakLMOHHON
pelLieTKe.

3. KakoBo npakTrhyeckoe rprMeHeHHe AU(PPaKIMOHHBIX PeleToK?

4. Kak B JaHHOM paboTe MUHUMH3HPYETCs TIOTPELTHOCTb SKCITIEPUMEHTAbHBIX JaHHBIX ?

Ne 42 «OrnpesiesieHye TJIaBHBIX KBAHTOBBIX UMCE/T BO30Y)KAEHHBIX COCTOSIHUIN aToMa BOZOPOJa»

1. TlosicHUTe yCTPOWCTBO U MPUHIMIT PAOOTHI CIIEKTPOCKOTIA, UCII0/Ib3yeMOT0 B IaHHOH paboTte
[Mosyunte hopMysty /st OTIpeeNMHUS TTIaBHBIX KBAHTOBBIX UKCesT BO30YK/I€HHBIX COCTOSIHUM aTOMa
BO/IOPO/Ia Y IPYTUX BOAOPO/0TIOI00HBIX aTOMOB

3. Uro HasbIBaeTCs IpalypOBOUHBIM rpaukom?

4. TIpomeMOHCTPUPYHTE BO3MOXXHOCTh pUMeHeHust cpesibl Microsoft Excel (wmu apyroii cpesibi) asis
00pabOTKH 5KCIIePUMEHTA/IbHBIX JaHHBIX




0) [Topsa0K NpoBeieHHsI IPOME)KYTOYHOM aTTeCTalUH, 0Ka3aTe/Il M KPUTEPUH OLleHUBAHUS:

[TpomMe)KyTouHasi aTTecTarys 1o AUCHUIUIHHE «DH3HKa» BKIFOUAeT TeOPETHUECKHEe BOTIPOCHI,
TI03BOJISIOLIME OLEHUTH YPOBEHb YCBOEHHS 00YUAIOIIMMUICS 3HaHUM, U TIpaKTHUeCKHe 3aZlaHusl,
BBISIBJISIFOLLIME CTeTleHb COPMUPOBAHHOCTY YMeHHH U BilafleHHH, poBoAUTCs B hopme 3k3ameHa (1
cemMecTp) U B popme 3aueTa (2 cemecTp).

OK3aMeH T10 ZJAHHOM TUCIIUIITMHE TTPOBO/IUTCS B YCTHOM (hopMe IO 3K3aMeHal[MOHHBIM OuieTam, KaXKzblH
13 KOTOPBIX BK/IFOUaeT 2 TeOpeTUUYeCKUX BOTIPOCa U O/IHO MpaKTHUecKoe 3a/iaHue (3a/auy).

Ilokazamenu u Kpumepuu oyeHuUe8aHusl 3K3ameHa:

— Ha OI[eHKY «0T/JIUuYHO» (5 6anIoB) — 00yyaromuics eMOHCTPUPYET BLICOKHI YPOBEHb
copMHUpOBAHHOCTH KOMITeTEHLMI, BCECTOPOHHee, CUCTeMaTHUeCcKoe 1 I1yboKoe 3HaHMe yueOHOro
Marepuasa, CBOO0HO BBITIOHSET TpaKTHUecKHe 3a/jaHusi, CBOOOHO orepupyeT 3HaHUSMH, YMEHUSIMH,
MIPYMeHsIeT UX B CUTYaLWsX MOBBILLIEHHOUW CJI0’KHOCTH.

— Ha OILIeHKY «XopoIo» (4 6anna) — 00yJarouiics 1eMOHCTPUPYeT CpeJHUM YPOBeHb
c(OopMHPOBAaHHOCTH KOMIIETeHLIMI: OCHOBHbIE 3HaHUs], yMEHMs 0CBOEHBI, HO JOIyCKatOTCsl
He3HauuTe/bHbIe OLIMOKH, HeTOYHOCTH, 3aTPyJHEHHS TIPH aHA/IMTHUEeCKUX OTiepaLiisix, TepeHoce 3HaHWH
Y YMEeHUI1 Ha HOBble, HeCTaHJapTHbIe CUTYal|U.

— Ha OL[eHKY «y/I0BJIETBOPHUTEIbHO» (3 0asna) — 0byuaromuiics AeMOHCTPUPYET TIOPOTOBbIN YPOBEHb
copMHPOBaHHOCTY KOMIIETEHLMH: B X0/le KOHTPOJIBHBIX MEPOIIPUSITHI JOMYCKAIOTCS OLITHOKH,
TIPOSIBJISIETCSL OTCYTCTBUE OT/Ae/bHBIX 3HAaHUM, YMEHWU, HaBBIKOB, 00yUatOIIUACS UCTILITHIBAET
3HauWTe/IbHblEe 3aTPYAHEHUs IIPY OIlepUPOBAHMU 3HaHUSIMU M YMEHUSIMU TIpY UX [1IePeHOoCce Ha HOBble
CUTyaLUH.

— Ha OL|eHKY «Hey/I0BJIETBOPHTEeIbHO» (2 Oasa) — 00yuaroLuiics 1eMOHCTPUPYeT 3HaHus He Oosiee
20% TeopeTHYeCKOr0 MaTepuasa, JOMyCcKaeT Cyll[eCTBeHHbIe OITMOKM, He MOXKET IOKa3aTh
WHTeJI/IeKTyalbHbIe HaBLIKK PEIIeHus TIPOCThIX 3a/au.

— Ha OLIeHKY «Hey/0BJIeTBOPHTe/IbHO» (1 6at) — oOyuaromuiicst He MOKeT 10Ka3aTh 3HaHUS Ha YPOBHe
BOCIPOM3Be/ieHNs U 00bsicHeHNs1 MHhOPMallK, He MOXKET TT0Ka3aTh UHTe/UIeKTyaslbHble HaBbIKH
peLeHust MPOCTHIX 3a/ay.

3aueT 00OyyJaroIMecs MoJyJaroT B pe3y/IbTaTe BBIMTOJHEHHUs BCeX BUIOB PaboT, MpeyCMOTPeHHBIX BO 2
ceMecTpe U3yueHUs JaHHOW JAVCIUTIIMHBL B ciiydae HeBBINO/HEHKS], 3aUeT TIPOBOAUTCS B hopme
cobeceloBaHMsI TI0 BOTTPOCAM COTJIACHO TIEPEUHIO BOITPOCOB K 3aUeTy.

Ilokazamenu u Kpumepuu oyeHuedaHus 3auema:

- Ha OL[EHKY «3auTeHO» 00YUaroI[HiACs JeMOHCTPUPYET YPOBEHb, He HIKe TTIOPOroBOro,
c(OpPMHPOBAaHHOCTH KOMTIETEHLIUM: B X0O/le KOHTPOJIbHBIX MEPOTIPUSITHI MOTYT AOMYCKaThCs OLIMOKH,
MOYKET TIPOSIB/IITHCSA OTCYTCTBUE OT/AEbHBIX 3HAHUM, YMEHHI, HABLIKOB, 00yUYaroIuics MOTYT
WCITBITHIBAET 3HAUMTe/IbHBIE 3aTPyJHEHHS TIPH OTIePUPOBAaHUH 3HAHUSMH U YMEHHSMH TIPU UX TIepeHoce
Ha HOBBIE CUTYAIUH.

- Ha OTIEHKY «He 3aUuTeHO» 00yuaroluiicsa He MOKeT TI0Ka3aTh 3HaHUsS Ha IOPOTOBOM YPOBEHb
chopMHPOBAHHOCTH KOMIIETEHLIHH, T.e. 00yJaroluics He TIOKa3biBaeT 3HaHKe OCHOBHOTO MaTepHasa B
00BeMe, HEOOXOAUMOM [71s TIPeCTOAIIEH MTPOdeCCUOHATLHOM e Te/IbHOCTH; He CII0COOeH
apryMeHTHPOBaHHO U TOC/Ie[0BaTe/IbHO U3/1arath, I0MyCKaeT rpyObie OIIMOKY B OTBETaX; He MOXKET
T10Ka3aTh UHTEJIEKTya/IbHbIe HAaBBIKK PeIleHUs TIPOCTHIX 3a/jau. He TIO/TBEPK/IaeT 0CBOeHHE
KOMTIIETeHLIMH, IMpelyCMOTPEeHHBIX POTPaMMOi






