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JIner akryanusanun padoueli nporpaMmbl

PaGouasi mporpaMma nepecMoTpera, o0cykaeHa u ofo6pena uis peanusanuu B 2020 - 2021
yueGHOM rofy Ha 3aceqanuy kadenpel Pusuxu

ITporokon ot 4 020r. Ne 4
3aB. Kadeapoi M.B. Apkyuc

PaGouast mporpaMma mepecMoTpena, 06¢cyskieHa i ogo6pena s peatusaunu B 2021 - 2022
yueGHOM rojy Ha 3aceaHnu kapenpsl DOU3NKH

¥

[Tporokonor _ 20 r. Ne

3aB. kadeapoii M.B.—A—pxynuc

Pa6ouyast porpaMMa mepecMOTpeHa, 06Cyk/eHa i oo6pena uts peanusauuu B 2022 - 2023
yueGHOM rozy Ha 3aceannu Kadeapsr Pusuku

ITporokomoT __ 20w No
3as. kadenpoit M.B. Apkyiuc

PaGouas IporpaMma repecMoTpena, obcyxkaeHa 1 0100peHa ans peanusauun B 2023 - 2024
yueGHOM rojy Ha 3aceaannu kadenper DOusuku

[Tporokomor __ 20 r. Ne

3aB. kadeapoit M.B.Xpl(ynwc




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJI51)

[Tony4yeHune CTyAeHTaMH OCHOBOIOJATAIOIIMX IPEICTaBICHUH O (yHIaMEHTAIEHOM
CTPOCHMH MaTepud M (U3NYECKUX NPUHIUINAX, JIeKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTWHBI MHpa; (OPMHUPOBAHHUE Yy CTYJCHTOB COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUSI; Pa3BUTHE HAyYHOTO MBIIUICHUS W paclldpeHHe
HAYYHO-TEXHMYECKOTO Kpyro3opa;, OBJQJICHUE OCHOBHBIMH (U3NYECKUMHU KaTErOpHUSIMHU,
HNOHATUSMH M (yHIaMEHTAIbHBIMU (PU3MUECKUMU 3aKOHAMH; MOJIyYE€HUE MPEACTaBICHUN O
(byHIaMEHTATBHBIX KOHIETILUAX COBPEMEHHOTO €CTECTBO3HAHMUS KaK Pe3yIbTaTa HCTOPUIECKOTO
mpolecca; OBIAJCHHE MPUEMaMH M METOAaMH PEIICHHS KOHKPETHBIX 3ajad U3 Pa3IuuHbIX
oOmacteil (M3MKU, YMEHHUS BBIICTUTh KOHKPETHOE (pU3MUECKOe COAep)KaHHE B MPHKIATHBIX
3ajavyax Oyaymed nmpodeccHOHANbHON NesTeNbHOCTH;, (OPMHpPOBAHUE HABBIKOB MPOBEACHUS
(U3NUECKOT0 SKCIEPHUMEHTa, TIO3BOJISIIONIMX WM BIOCIEACTBHM OBJIAZECTh KOMIUIEKCOM
koMmrieTeHui, npeaycMoTpeHHsx @I'OC BO no nanpasiennto nmoaroroBku 21.05.04 «"opHoe
TeNo.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Juctunnuna ®dusuka BXOIUT B 0a30BYI0 4acTh Y4eOHOro IutaHa oOpa3oBaTeNbHOU
MPOTPaMMBIL.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3YyJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

Hucuunnuna «®Pusuka» Oazupyercs Ha E€CTECTBEHHOHAYYHBIX  JUCIHUILIMHAX:
MaTeMaTHKa, GU3NKa, XUMHUS B 00bEME CpEeTHEH IIIKOIIbI.

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOUMBI 17151 U3YYCHUS] JUCIUILITUH/TPAKTHK:

ConpoTuBieHne MaTepuaioB

[IpukiagHas MexaHuka

OneKTpOTEXHUKA

ITonroToBka K cjaue u caaya rocyapCcTBEHHOT0 IK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®usuka» oOydarouiuiics AOJKeH
007a1aTh CIeAYIOUMMU KOMIIETEHIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHT

OK-1 crocoOHOCTHIO K a0CTPaKTHOMY MBIIIICHUIO, aHATTU3Y, CUHTE3Y

3HaTh OCHOBHBI€ 3aKOHBI ()U3HKH B 0071aCTU MEXAHUKH, CTATUCTUYECKON PU3UKU U
TEPMOJAMHAMUKH, NIEKTPUUECTBA U MarHETU3Ma, BOJIHOBOM U KBAHTOBOM
OT-TUKH, aTOMHOM U A1epHOIN PU3UKU U (HUBUKH TBEPAOTO Tella, TPaHUIIbI
MPU-MEHUMOCTHU 3TUX 3aKOHOB U (PU3NYECKYIO CYIIIHOCTb SIBJICHUHN U
IIPOLIECCOB, MPOUCXOIAIIUX B IPUPOJE.

YMers MPUMEHSTH (PU3NUECKHE 3aKOHBI M PU3UKO-MaTeMaTUYEeCKUH anmapaT Jiis
pelIeHNs HE TOJIbKO TUIOBBIX, HO U 00Jiee CI0KHBIX HECTaHAAPTHBIX 3a]1a4 B
paMkax (U3MKU U CMEXHBIX JAUCIUILTUH




Brnaners MPaKTHYECKIMHU HaBBIKAMH HCIIOIb30BaHUS SJIEMEHTOB (PU3MIECKOTO
OKCIICPUMCHTA U PCUHICHUA (1)I/I3I/I‘-ICCKI/IX 3aZla4 Ha APYTrUux AUCHUIIMHAX
HaBBIKAMH ¥ METOAMKAaMH 0000IIEHHs Pe3y/IbTaTOB PELICHU 3a/1a4,
3KCHepHM€HTaHBHOﬁ ACATCIIBbHOCTH,

METOJIaMH HKCIIEPUMEHTAIBHOTO HCCIIEA0BaHUs B (pr3KKe (IUTaHUpOBaHUE,
IIOCTaHOBKa U 00pabOTKa 3KCIIEPHMEHTA);

HaBBIKAMH MEKIUCIMIUTMHAPHOTO TPUMEHEHUS 3aKOHOB (DH3HKH.

OIIK-4 roTOBHOCTbBIO C €CTECTBEHHOHAYUHBIX [TO3ULUI OLIEHUBATh CTPOCHUE, XUMUUYECKUN U
MHUHEpaJIbHBINA COCTaB 36MHOI KOpbI, MOp(}osiornyeckue 0COOEHHOCTH U T€HETUYECKUE TUIIbI
MECTOPOKACHUHN TBEPABIX IOJE3HBIX MCKONIAEMBIX IIPU PELICHUH 3a/1a4 110 palliOHAIBHOMY U
KOMIUIEKCHOMY OCBOEHHIO T'€0PECYPCHOTO IIOTEHIIMANIA HEAP

3Hath METO/IbI aHAJIHM3a H MOJICIIUPOBAHHS CJIOXKHBIX (PH3UYECKHUX MTPOLIECCOB;
MCTOABI M TOAXOABI K TCOPETUYCCKOMY U SKCIICPUMCHTAJIbHOMY
HCCIIEIOBAHHIO, IPUMEHsICMbIC B (DM3HKE M PACIIPOCTPAHSFOLINECS Ha
Ipyrue 00JacTy 3HAHWH.

YMmetb UCIOJIb30BATh CIIOKHBIE (PU3NUECKHE MOAEIH JUIsl OIIMCAHUS peallbHBIX
IIPOLIECCOB, BEIOUPATH METOABI UCCIIEOBAHNUS, C TOMOILBIO TPUOOPOB
U3MEPSTh (PU3NIECKHE BEIIMIHHBI, TPOU3BOIUTH 00pabOTKY
JKCIIEPUMEHTAIIBHBIX JaHHBIX, IPOBOJAUTH aHAJIU3 ITOJIYyYEHHBIX
pe3yJIbTaTOB

Bianmers HaBBIKaMU Pa0OTHI C IIUPOKUM KPYyroMm (pu3ndeckux mprudopoB u
00opynoBaHUs;

METOJIaMH MMPOBEICHUS QU3NUECKUX U3MEPEHHM, pacyeTa BEIMUNH, aHAIH3a
MOJIYYEHHBIX JAHHBIX U HABBIKAMH IJITAHUPOBAHUS MCCIIEA0BATEIHCKOTO
mporecca.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mmas Tpya0eMKOCTh AUCIUIUTMHBI cocTaBisieT 10 3adyeTHpix equnun; 360 akama. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabota — 228,7 akaj. 4acoB:
— ayIuTOpHAs — 222 aKaj. 4acos;
— BHeayIuTopHas — 6,7 akaJi. 4acoB

— caMocTosTeNnbHas pabora — 95,6 aka. yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

d)opMa aTTeCTaluu - 3K3aMCH, 3a4CT

AynuropHas ) s
o | xowraxrHas pabota E E dopma TEKyIIEro
Pasyen/ Tema % (B akaj. yacax) E = Bun 5 KOHTPOJIS Kox
[ — : £ O | camocTOATENLHOM | YOMEBAEMOCTH M | o
@) 2 £ padoThI MIPOMEKYTOUHOH
Tex. mab. | mpaxT. z g aTTeCTaluu
3aH. 3aH. | O &
1. dusnueckue OCHOBEI
MEXaHUKH
MOJTOTOBKA K
PAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
TPAKTUIECKUX
11 Kunemarnka pabot (U3); fpoBepka
MOCTYNaTEIbHOIO u 2 4/21 1 | camocrosarenbHOE HHHHT;EZTLHHX OK-1, OIIK-4
=4 2
BPaIIaTeIbHOTO IBIKESHUS n3ydeHue yquSHon cemmmap No 1
Y Hay4HOHN
JUTEPATyPHl B TOM
qucIe
ANIEKTPOHHBIX
pecypcoB.
1 MOATOTOBKA K
nabopaTopHOMY,
CEMHHAPCKOMY U
MPaKTHIECKOMY
3aHATHIO, IPOBEpKa
BBITIOJTHEHUE WHIUBUAYaIbHBIX
1.2 Junamuka MIPAaKTHYECKUX 3ajad;
MOCTYNaTeIbHOTO u 2 4/11 | 421 1 pabdor (M13); 3almTa OK-1, OITK-4
BPAIIaTeIbHOTO IBIKCHUS CaMoCTOsTENbHOE |  JTabOPAaTOPHBIX
U3y4YeHHue yueOHoM padot Ne 4;
7 HayYHOU cemunap Ne 2;
JIMTEPATYpPBI B TOM
quce
3JIEKTPOHHBIX
pecypcoB.




MOJITOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY U
MPAKTHIECKOMY
3aHSTHIO, MIpoOBEpKa
BBITIOJTHEHNE WHIUBUAYaIbHBIX
1.3 3aKoHBI COXpaHECHHUS B MPAKTHICCKHX sanad,
4 6/11 | 6/21 1 pabot (M13); 3aluUTa OK-1, OITK-4
MEXaHHUKe .
caMmocTosTebHOe | TabopaTopHOit
n3yudeHue yueOHou paboter Ne 1,
Y HAYYHOU cemuHap Ne 3;
JIUTEPATyPhl B TOM
qrcie
3JIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
MPaKTUYECKOMY
3aHATHIO; poBepKa
BBINOJIHEHNE WHIUBUAYAITbHBIX
MIPAaKTHIECKUX 3ajad;
14 Mexarraeckue 2 4 4 pabor (M/13); 3almTa OK-1, OITK-4
KoJIe0aHuUs U BOJIHBI
caMocTosITeNIbHOE | TabopaTOPHBIX
u3ydyeHue yueOHoi| pabor Ne 5, 7;
U Hay4yHOH cemuHap Ne 4;
JHUTEPATyPHl B TOM
qucie
AIIEKTPOHHBIX
pecypcoB.
MOJITOTOBKA K
nmabopaTopHOMY,
CEMHHAPCKOMY U
PAKTHIECKOMY poBepKa
3aHATHIO; WHIUBUAYATbHBIX
BBITIOJTHEHNE 3ajad;
15 PesIsTHBHCTCKAS TPAKTUIECKUX OTYET 0
2 4 1,3 pa6ot (M13); BBIMOJIHEHUN OK-1, OIIK-4
MeXaHuKa .
CaMOCTOSITETIbHOE BUPTYaITbHOM
n3ydeHue yueOHoi| IabopaTOpHBIX
U Hay4yHOH pabotsr Ne 1,
muTepaTypsl B ToM| cemuHap Ne 5;
qrcnie
JNEKTPOHHBIX
pecypcoB.
HWroro no pazneny 12 | 1421 | 22/61 | 5,3

2. Cratuctuyeckas (Gu3HKa |

TCPMOJUHAMHUKA



MOJITOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY U
MPAKTHIECKOMY
3aHSTHIO, MIpoOBEpKa
BBITIOJTHEHNE WHIUBUAYaIbHBIX
MIPAKTHIECKUX 3amad;
é Iimm Cratueriieckas 2 | 42u | 42;1 | 2 | paGor (MI3); samuTa OK-1, OITK-4
caMmocTosTebHOe | TabopaTopHOit
nzyueHue yueOHoi| paboter Ne 11;
Y HAYYHOU cemuHap Ne 6;
JIUTEPATyPhl B TOM
qrcie
3JIEKTPOHHBIX
pecypcoB.
1
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
PaKTUIECKOMY
3aHATHIO; poBepKa
BBINOJIHEHNE WHIUBUAYAITbHBIX
MIPAaKTHIECKUX 3ajad;
2.2 TepMouHaMuKa 4 421 | 6/31 1 pabor (M/13); 3almTa OK-1, OITK-4
caMmocTosiTeIbHOe | TabopaTopHOit
u3ydeHue yueOHoi| pabotsr Ne 14,
U Hay4yHOH cemuHap Ne 7;
JHUTEPATyPHl B TOM
qucie
AIIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 6 8/41 | 10/51 | 3
3. DIeKTpIYECTBO M MarHeTH3M
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
PaKTUIECKOMY
3aHATHIO, poBepKa
BBINOJIHEHNE WHIUBUAYATbHBIX
3.1 DnexrpocTaTHYecKOe MIPaKTHIECKUX 3ajad;
nonse B Bakyyme u B| 1 4 4/11 | 6/11 1 pabdor (M/13); 3almTa OK-1, OITK-4
BEILIECTBE caMmocTosTelbHOe | JTabopaTopHOit
u3ydyeHue yueOHoi| paboter Ne 21;
7 HayYHOU cemunap Ne 8;
JUTEPATYPHI B TOM
qrce
JIIEKTPOHHBIX
pecypcoB.




HOATOTOBKA K
nabopaTopHOMY,
CEMHHApPCKOMY H
MPAKTHIECKOMY
3aHATHIO; HPOBEpKa
BBITIOJTHEHNE WHIUBUAYaIbHBIX
. MIPAKTHIECKUX 3amad;
3.2 HocTonHisLi 4 | 42m | 621 | 1 | paor (MII3); saumTa OK-1, OTIK-4
JNEKTPUUECKUI TOK .
caMmocTosTebHOe | TabopaTopHOit
n3ydeHue yueOHoi| pabotsr Ne 24;
Y HAYYHOU cemuHap Ne 9;
JIUTEPATyPhl B TOM
qrcie
JIIEKTPOHHBIX
pecypcoB.
MOATOTOBKA K
CEMHHAPCKOMY H
MPAKTHIECKOMY
3aHATHIO;
BBITIOJTHEHNE
3.3 MarauTocTtaTu4eckoe P aKTquCKH)_( fposepia
moje B BakKyyMe U B 4 4/11 1 pacor (M]13); HHHHBHHya{ILHHX OK-1, OIIK-4
BelecTRe CaMOCTOATENbHOE 3a1ad; .
n3yueHue ydeOHoi| cemunap Ne 10;
U Hay4yHOH
JUTEPATyPhl B TOM
qucie
AIIEKTPOHHBIX
pecypcoB.
HO/rOTOBKA K
nabopaTtopHOMY,
CEMHHAPCKOMY U
PAKTHIECKOMY
3aHATHIO; HpOBEpKa
3.4 DeKTpOMarHuTHas BBITIOJTHEHNE WHIUBHAYaIbHBIX
MHIYKIHS. MIPaKTHIECKUX 3ajad;
DNeKTpOMarHuTHbIE 6 6/31 | 6/11 2 pador (M/13); 3almTa OK-1, OITK-4
konebanus. IlepeMeHHBIN caMocCTosITeNbHOE |  JTabOpPaTOPHBIX
NIEKTPUYECKUHN TOK u3ydeHue yueOHoi| pabor Ne 27, 28;
¥ HAyIHOH cemunap Ne 11;
JIMTEPATYpPhl B TOM
qrcie
3JIEKTPOHHBIX
pecypcoB.
Hroro no pazaeny 18 | 14/611 | 22/51 | 5
Hroro 3a cemectp 36 |[36/121|54/161| 13,3 SK3aMeH

4. OnTuka




MOATOTOBKA K
nabopaTopHOMY,
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO, 1pOBEpKa
BLITIOMHEHME WHUBUAYaITbHBIX
3amad;
4.1 BonHoBas  omnTuKa MIPAKTUYECKUX
(unTepdepenuus, 8 82N | 8/51 | 20 pabot (M3); J1a6(3)?)21TPi)T;HHx OK-1, OIIK-4
JTUPPaKIUS, TTONSPU3ALIHS) CaMoCTOSTENbHOS pacot No 32, 34,
H3y4eHHE yquSHon 35:
1 HayaHou cemunap Ne 12;
JIUTEPATyPhl B TOM
qrcie
ANEKTPOHHBIX
pecypcoB.
2
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
HPaKTHYECKOMY
3aHATHIO; poBepKa
BBITIOJTHEHUE WHIUBUAYAITbHBIX
MIPAaKTHIECKUX 3ajad;
4.2 KBaHTOBasI ONTHKA 6 621 | 6/211 | 20 pabor (M/13); 3almTa OK-1, OITK-4
caMmocTosiTeIbHOe | TabopaTopHOit
u3ydeHue yueOHoi| pabotsr Ne 36;
U Hay4yHOH cemuHap Ne 12;
JHUTEPATyPHl B TOM
qHCIIe
AIIEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 14 | 14/411 | 14/71 | 40
5. ®usnka aToma
MOATOTOBKA K
nabopaTopHOMY,
CEeMUHapCKOMY U
HPaKTHYSCKOMY
3aHATHIO, poBepKa
BBIIIOJIHCHHUEC HWHANBUAYAJIbHBIX
MIPaKTHIECKUX 3ajad;
5.1 ®usuka aroma 2 6 6/31 | 6/31 | 10 pabdor (M/13); 3anmra OK-1, OITK-4
CaMOCTOsTENbHOE |  JTAOOPAaTOPHBIX
u3ydyeHue yueOHoi| pabot Ne 41, 42;
" HAYIHOU cemunap Ne 13;
JIMTEPATYpPBI B TOM
qrce
3JIEKTPOHHBIX
pecypcoB.
Hroro no pazneny 6 6/31 | 6/31 | 10
6. ®usuka TBEpAOrO TelA.
DIeMEHTHI KBAaHTOBOH (H3UKH




IoATOTOBKA K

nabopaTopHOMY,
CEMUHAPCKOMY;
BBITIOJTHEHNE poBEpKa
MPaKTHYCCKUX | WHIUBHIYATBHBIX
6.1 dusuka TBEpIOro Tea. pabot (M3); 3ajady;
DJIEMEHTBI KBaHTOBOM| 2 6 6/21 6/31 20 | caMoCTOSATENBLHOE 3aIUTa OK-1, OIIK-4
(huzukn u3yueHue ydeOHoi| 1abopaTtopHOi
Y Hay4HOU paboTs! Ne 44;
IUTEpaTypel B ToM | cemuHap Ne 14;
qrce
JIIEKTPOHHBIX
pecypcoB.
HUroro no pazaeny 6 621 | 6/31 | 20
7. duzuka snapa u
9JIEMEHTAPHBIX YaCTHIY
MOATOTOBKA K
CEeMUHAPCKOMY U
MPAKTHIECKOMY
3aHSTHIO,
BBITIOJTHEHNE
NPaKTUIECKHX MpOBEpKa
7.1 Owuzuka sapa H 2 6 631 | 63 | 123 pabot (M/13); HHIUBUTYAIIbHBIX OK-1, OTIK-4
AIIEMEHTAPHBIX YaCTHUI] CaMOCTOATETbHOE 3ajad;
n3yuenue ydeOHoi| cemunap Ne 15;
U Hay4yHOH
JHUTEPATyPHl B TOM
qrcie
JNEKTPOHHBIX
pecypcoB.
HWroro no pazaeny 6 6/31 | 6/31 |12,3
Hroro 3a cemectp 32 [32/121|32/161 | 82,3 3a4éT
Hroro no aucnumninuze 68 |68/2411|86/321 | 95,6 sk3aMeH, 3ader |OK-1,0IIK-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB ydeOHOM paboThl HambOosee d(QeKTUBHBIC
pe3yNnbTaThl OCBOSHUS JTUCHUIUIMHBI «®Du3MKay [MalT TPaJuIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATUN C UCTIOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTH:

NudopmannonHass  JeKnus—  TOCICIOBAaTEIIbHOE  HM3JIOKCHHE  Marepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

CemuHap — Oecezia rpenojaBaTelis U CTYACHTOB, OOCYXKACHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO0 KaXIOMY BOMPOCY IUTAHA 3aHATHS C €OUHBIM JUISI BCEX IIEpPEYHEM
pEKOMEH1yeMol 0053aTeIbHON U TOMOTHUTEIBHOM JTUTEpaTyphl.

[TpakTudeckoe 3aHsITHE, MOCBSIIICHHOE OCBOCHUIO KOHKPETHBIX YMECHHUW M HABBIKOB I10
MPEJIOKEHHOMY aITOPUTMY.

JlabopaTopHas paboTa — opranuzaius yaeOHOH pabOThI C pealbHBIMH MaT€pUATbHBIMU U
UH(GOPMALIMOHHBIMU OOBEKTaMH, AKCIEPUMEHTalbHas paboTa ¢ aHaJIOrOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

2. ®opmbl yUeOHBIX 3aHITHI C UCTIOIB30BaHUEM TEXHOJIOTHI TPOOIEMHOTO 00YUECHHUS:

[Ipobnemuass neKmusi — W3INOKEHUE MaTepuala, MPEAroiaranee IMOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pPA3IUYHBIX HAyYHBIX I[OJXOJIOB,
ABTOPCKHE KOMMEHTApPUH, CBSI3aHHBIC C PA3IMYHBIMA MOJCISMU HHTEPIPETAIUU H3y4aecMOTo
MaTepuana.

[IpakTnueckoe 3aHaTHEe B (GOpMe NPAKTHKyMa — OpraHu3amus y49eOHOW paboThI,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-I03HaBaTeNbHON 3a1aud, TpeOyromei oT
CTyJICHTAa TPUMEHEHHUS KaK HAYYHO-TCOPSTHUSCKUX 3HAHHM, TAK U MPAKTUICCKIX HABBIKOB.

3. ®opMbI yUeOHBIX 3aHATUH C UCTIOIH30BAHUEM CIICIUATH3NPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlekumst «0OpaTHOM CBS3M» — JIEKIHMS—TIPOBOKANMS (M3JI0KEHHE MaTepHaja ¢ 3apaHee
3a-MJIaHUPOBAHHBIMU OIIMOKAMH ), TIEKIUs-0ecea, TeKIUsI-TUCKYCCHSI.

CeMuHap-TUCKYCCHSI — KOJUIGKTHBHOE OOCYXJICHHE KaKOoro-JIHOO CIOPHOTO BOMPOCA,
npoOyieMbl, BBHISBJICHHE MHEHHH B Tpymmne (MEXIpYyNHoBOW JMAalor, ITUCKYCCHSI Kak
CIIOp-IUasor).

4. ®opMbl y4eOHBIX 3aHITHI ¢ UCMIOIB30BaHNEM UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexius-Bu3yanu3anusi — HW3JI0KEHUE COJIeP)KaHUsS COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yaeOHBIX MaTepPHaJIOB, MIPEJICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B
T.4. WIUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUAEOMATEPUAIIOB).

[IpakTndeckoe 3aHATHE B (QOpME TMPE3CHTAIMH — MPEACTABICHUE pPE3yJIbTaTOB
MPOEKTHON WM HMCCIEIOBATENbCKON ACSITENFHOCTH C MCIONIh30BAHUEM CIEIIUATU3UPOBAHHBIX
MPOTPAMMHBIX Cpel.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeToquYecKoe M HHPOPMALIMOHHOE o0ecTieYeHne TUCUMIINHBI
a) OcHoBHas JIuTepaTypa:

1. lemunuenko, B.1. ®usuka : yueonuk / B.W. Jdemumauenko, 1M.B. Jlemuauenko. — 6-¢
u3a.,nepepad. u gomn. — MockBa : MH®OPA-M, 2016. — 581 c¢. - Pexum npocrtyma



https://znanium.com/]. — (Beicmiee oOpa3zoBanue: bakanaspuar). - ISBN 978-5-16-010079-1
(print) ; ISBN 978-5-16-101800-2 (online). - Tekcr : oaekrponnsni. - URL:
https://znanium.com/read?id=292683 (mata oOpamienus: 28.10.2020). — Pexkum goctymna: 1o
HO/IMHUCKE. .

0) JlomoJiHUTEIbLHASI JIUTEpaTypa:

1. Ky3nenos, C.®u3nka: Mexanuka. MexaHudeckre Koyie0aHus ¥ BOJIHbL. MoJeKyIsipHas
¢uzuka. Tepmoaunamuka : yae6. mocooue / C.W. Ky3nenos. — 4-¢ u3., ucnp. u gorn. — MockBa
: By3oBckmii yueonnk: UHOPA-M, 2014. — 248 c. - ISBN 978-5-9558-0317-3 (By3oBckuii
yueOnuk) ; ISBN 978-5-16-006894-7 (MIH®PA-M). - Tekcr : snektponHbid. - URL:
https://znanium.com/read?id=149547 (mata oOpamienus: 28.10.2020). — Pesxkum jgoctymna: 1o
MOJIITUCKE.

2. Kysuenos, C.1. ®u3uka: OCHOBBI AIEKTPOAMHAMUKH. DIIEKTPOMATHUTHBIE KOJICOAHMSI U
BOJIHBI : yueO. mocodbue / C.M. Ky3nenoB. — 4-¢ u3a., ucnp. u aon. — Mocksa : By3oBckuii
yueOnuk ; MHOPA-M, 2015. - 231 c. - ISBN 978-5-9558-0332-6 (By3oBckuii yueOHuk) ; ISBN
978-5-16-009123-5 (MH®PA-M, print) ; ISBN 978-5-16-101657-2 (MHD®PA-M, online). - Tekcr
: anextponHbIid. - URL: https://znanium.com/read?id=215043 (aara oopaimenus: 28.10.2020). —
Pexum noctyna: mo moamucke.

3. Ky3neros, C. 1. ®uzuka. BomHoas onrtuka. KBaHTOBas IpUpo1a H3ITYICHHS. DIEMEHTHI
aTOMHOM U sinepHoi pusuku: Yuedbnoe nocodue / Kysueunos C.U., Jlunep A.M.-3 u3zn., nepepa0. u
norr. - Mocksa :By3osckuii yaeonuk, HUL] MHD®PA-M,2015-212¢. ISBN 978-5-9558-0350-0. -
Tekcr : osnmekrponnsni. - URL: https://znanium.com/read?id=176340 (mara oGparieHus:
28.10.2020). — Pexxum oCTyma: 10 MOAIUCKE.

B) Meroanyeckue yka3aHus:

1. Aceutryxuna, I'. H. ®usuka : MeToauyeckoe mocodue i CaMOCTOSTEIFHOM MOJTOTOBKH K
nabopaTtopHbIM 3aHATUAM. Y. 1. Mexanuka u monekynsapHas ¢usuka / I'. H. Acsuiryxuna, C. M.
['onoBusnuH, C. I'. Murpanosa ; MI'TY. - Marautoropck : MI'TY, 2012. - 1 351eKTpOH. OIIT. TUCK
(CD-ROM). - 3aru. ¢ Tutyin. 9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1
134650/2933.pdf&view=true (nara oopamienus: 23.10.2020). - MakpooObekT. - Tekcr :
AIIEKTPOHHBIN. - CBeneHus poctymnHbl Takke Ha CD-ROM.

2. ®usuka : METOJMYECKOoe MOoCcOoOMe A CaMOCTOATENbHOM MOATOTOBKM K JIaOOPAaTOPHBIM
3ansaTuAM. Y. 2. DnekrpuyecTBo U MarHeTusm, ontuka / I'. H. Aceuiryxuna, C. M. ['onoBusHuH,
C.T. Murpanosa, E. C. Cadonosa ; MI'TY. - Maruutoropck : MI'TY, 2012. - 1 s5ekTpoH. onT.
TICK (CD-ROM). - 3aru. c TUTYI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1
134925/2991.pdf&view=true (mata ob6pamenus: 23.10.2020). - MakpooObekT. - TekcT :
AIIEKTPOHHBIN. - CBeeHus goctynHbl Takxke Ha CD-ROM.

2. Mexanuka. MonekynsipHas ¢u3uka U TepMOAMHAMUKa : jJabopatopHbiii mpaktukym / E. H.
Actanos, 3. H. boruesa, JI. C. [lomxenkosa u ap. ; MI'TY. - Maruutoropek : MI'TY, 2016. - 1
anektpon. onr. jguck (CD-ROM). - 3Barn. ¢ turym.  9kpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1
130121/2420.pdf&view=true (mata ob6pamenus: 23.10.2020). - MakpooObekT. - TekcT :
ANIEKTPOHHBIN. - CBeieHus 1ocTymHbBI Takke Ha CD-ROM.

r) IIporpammuoe obecrieuenue u MHTEpHET-pECypCHI:
IIporpammHoe obecnieueHue

Haumenosanue 110 No norosopa Cpok AeiCTBUS JTUIEH3UN



https://znanium.com/read?id=292683%20
https://znanium.com/read?id=149547%20
https://znanium.com/read?id=215043
https://znanium.com/read?id=176340%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2933.pdf&show=dcatalogues/1/1134650/2933.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134925/2991.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/1134925/2991.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true

MS Windows 7

Professional

Professional(mma  [/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 OeccpodHO

7Zip cB0OOHO pacnpocrpansemoe I1O OCCCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHGPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanwue Kypca CchplIKa

DnekTpoHHas 0a3a mepuoauueckux usnaHuii East View
Information Services, OO0 «UBUC»

https://dlib.eastview.com/

ITouckosas cucrtema Axkanemust Google (Google Scholar)

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

Wudopmanmonnas cucrema - EamHOoe OKHO JocTyma K
“HGOPMAIMOHHBIM pecypcaM

URL: http://window.edu.ru/

9 MarepuajibHO-TEXHHYECKOE o0ecredeHue TUCIMIIMHBI
MaTepI/IaJILHO-TeXHI/I‘leCKOG o0ecrieueHne JUCHUITIIMHBI BKIIFOHACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTOpun

Jlexumonnas aynuropus

MynbTUMeauiHBIC CPECTBA XPAHCHHUS, IIEpeiadl |
peJCcTaBIeHus HHPOPMALIUU

JlaGopaTtopust «MexaHUKH,
MOJICKYJISIpHOU (pr3UKH U
TEPMOJIUHAMUKH

1. bayuncTnyeckue MassTHUKH.

2. Mastauk O6epoOexka.

3. ®u3nvecKuil MasTHHUK.

4. Jlocka I'anpTOHA.

5. JJaboparopHasi yCTaHOBKA JIJIsl UCCIIEIOBAHUS
pacnpeziesieHus: TEPMO3JIEKTPOHOB IO MOAYIIIO MX
CKOpPOCTH.

6. JlJabopaTopHasi ycTaHOBKa JIJIsl OTIPEICTICHUS
nokaszaresnei aguabarsl y MmetogoMm Knemana u Jlezopma.
7. JJabopaTopHasi yCTaHOBKa JIJIsl TPOBEPKH 3aKOHA
BO3pACTaHMsI SHTPOIUU B npouecce Tuddy3un ra3oB Ha
MOJIENH TepEMEIINBAHUS IAPOB.

8.JJaboparopHasi yCTaHOBKa J1JIsl IPOBEPKHU 3aKOHOB
BO3pAacCTaHMsI SHTPOIIUU B MPOIIECCE TEIIOOOMEHA.
9.YcranoBka 1abopaTopHast Ui U3y4eHHsI 3aBUCUMOCTH
CKOPOCTH 3BYyKa OT Temmneparyps! "MP-C3-M"

10. YcranoBka tabopatopHas JUIsl UCCIIEIOBaHUS
TEIJI0EMKOCTH TBepaoro tena "M®P-TET-M".

11. YcranoBka naboparopHasi JUist OnpeieeHus
YHUBEpCaIbHOM ra3oBo nocrossiHon "MO-OI'TI-M".
12.Ctenn 1abopaTopHBIi ra30BbIE MPOLIECCHI.

13. MepuTenbHblii HTHCTPYMEHT.

JlaGopaTopus «DIeKTpUUYECTBa U
OTITUKI

1. JTabopaTopHast ycTaHOBKa JIJIsl HCCIIEIOBAHUS
ANEKTPOCTATUYECKOTO TOJISI C TOMOUIBIO OJIMHAPHOTO
30HJA.

2. YcTaHOBKA JUIsl ITYHTUPOBAHUSI MUJUTMAMIIEPMETPA.
3. YcranoBka nabopaTopHas 1Jisl ONpeIeICHUs
WHIYKTUBHOCTH COJIEHOUAA U MarHUTHOM
IIPOHULIAEMOCTH.

4. YcraHoBka j1abopatopHast 1Jisi U3y4eHHUs pe30HaHca
HaIpsDKEHUN U ONpeieNICHUs] UHIYKTUBHOCTH

5. JlabopaTopHas yCTaHOBKA JIJIsl U3YYCHUS JJTUHBI



https://dlib.eastview.com/
https://scholar.google.ru/
http://window.edu.ru/

Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpumn

CBETOBOM BOJIHBI M XapaKTEPUCTUK AU(PPAKITUOHHON
PEILETKH.

6. JJaboparopHas ycTaHOBKa JUIsl OIPEAEICHUS paayca
KPUBH3HBI JINH3BI U JJIMHBI CBETOBOM BOJIHBI C TOMOIIBIO
kozen Herorona.

7. JJabopaTropHasi yCTaHOBKA JJIsl OIIPEACICHUS
KOHIICHTPALlUX PAaCTBOPOB caxapa U IIOCTOSTHHOU
BpaILCHUS.

8. MepuTenbHbI HHCTPYMEHT.

JlaGopaTtopust «AToma, TBEPIOTO
Tena, Aapa»

1. JIaGoparopHasi ycTaHOBKa Ui U3YYE€HUS BHELITHETO
dotorddekra.

2. YcTaHOBKA JJI1 U3YyYEHHUs CIIEKTpa aToMa BOAOPOAA U
omnpezeneHus nocrostHHon Punbepra.

3. YcranoBka nabopatopHast Uisl OnpeIeIeHUs
MOTEHIMaIa BO30YKIeHUs ra3a.

4. YcTaHOBKaA 7Sl OTIpeICTICHUS ATTUHBI TpoOera 4acTull B
BO3JyX€.

5. MepurenbHbI HHCTPYMEHT.

Aynuropuu JUid rpynroBbIX U
VHIVBUYAJIbHBIX KOHCYJIbTAIUH,
TEKYILEro KOHTPOJIA U
IIPOMEKYTOUYHOM aTTeCTaluu
BKJIIOYAIOT:

WHTEpPAKTUBHAS JOCKA, MYJIbTUMEIUUHBIN TIPOEKTOP,
JKpaH.

AymuTopuM ISl CaMOCTOSITENIbHOU
paboThl ¢ BBIXOZOM B IHTEpHET U ¢
JOCTYIIOM B AJIEKTPOHHYIO
MH(}OpPMaLlMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpCUTETA.

KOMIIBIOTEPHBIE KIJIACChl; YUTAJIbHBIE 3ajbl OMOIMOTEKH
[Mepconanbhbie KommbioTepbl ¢ maketom MS Office, ¢
BbIX0OJIOM B MHTEpHET M C JIOCTYNIOM B 3JIEKTPOHHYIO
MH(POPMaIIMOHHO-00Pa30BaTEIbHYIO CPElYy YHUBEPCUTETA
BKJIFOYAIOT: TIEPCOHANbHBIE KOMIIBIOTEPHI ¢ MakeroM MS
Office.

ITomenienue i1 XpaHeHUs U
npopHIAKTHIECKOTO
o0ciy)UBaHUS y4eOHOTO
o0opynoBaHus

CTeJUIaKU, CeU(BI U1 XpaHEeHUs1 y4eOHOTo
o0opynoBaHusi. UHCTpyMEHTHI 11 PEMOHTA
000opyI0BaHUS.




Mpunoxenune 1
Mo gucumnamHe «PusnKa» npegyCcMoTpeHa ayAUTOPHAA U BHEAYAMTOPHAA caMocToAaTelbHaA paboTa
obyuatowmxcs.
AyanTopHaa camocToAaTenbHas paboTa CTyAeHTOB NpeAnoiaraeT pelleHne KOHTPO/IbHbIX 3a4a4 Ha
NPAKTUYECKUX 3aHATUAX.

MpumepHbie aydumopHbie KOHMpPOosabHble pabomol (AKP):
1 cemectp

KoHTponbHana paboTta N2 1 «®dusmyeckme oCHOBbl MEXaHUKU»

3apaHue 1. Pagunyc-BeKTOp YacTULbl ONPeAeAeTcs BblparKeHnem F =3t% +4t%] + 7k , rae T, 17, K -
eAMHNYHble BeKTopa oceit X, Y, Z. BbiumcaunTb: 1) nyTb S, npoitaeHHbI Yactuuel 3a nepsble 10c, 2)
MoAy/ib nepemMelleHns Ar 3a Toxe Bpems, 3) yckopeHue Yactuubl. OTeeT: S=500m, Ar=500m, a=10 m/c.
3apaHue 2. Koneco BpalLaeTca BOKPYr HEMNOABUMXHOM OCU TaK, YTO Yro/ NOBOPOTA 3aBUCUT OT BPEMEHU
Mo 3aKOHY ¢ =10+20-t—2-t?. HainTn: 1) cpegHee 3HaueHme yrnoBoi CKOPOCTH <a,> 3a NPOMEXKYTOK

BpemeHu oT t=0 A0 0CTaHOBKM; 2) YINOBOE YCKOPEHME B MOMEHT OCTAaHOBKM Koseca; 3) nosiHoe
YCKOpEHMe TOYKN, Haxogsauwencs Ha pacctoaHmm 0,1m oT ocu BpalleHMA A9 MOMEHTa BpeMeHu t=4 c.
Ortsert: 10 paa/c; -4 paa/c’; 1,65 m/c’.

3apaHue 3. o ropM3oHTaIbHON MOBEPXHOCTM ABUMKETCS TE/I0 Macco m=2 Kr noa, AencrTenem cuibl F=8
H, HanpaBaeHHOW noA, yraom a=60° k ropu3oHTy. HaliTu paccTonaHMe, KOTOPOE NPOLL/IO TeNO, eC/IN ero
CKOPOCTb yBENMYMAACH C 3 A0 5 M/C, @ KOIDOULMEHT TPEHMA MEXKAY TENIOM U NOBEPXHOCTHIO PaBeH
pn=0,1.0TBeT: 5,9 M.

3aganue 4. LLlap maccoit m;=5 Kr ABUMKETCA CO CKOPOCTbio V= 1 M/C 1 CTaNKMBAETCA C MOKOALMMCA
LIApPOM Maccoit m,=2 Kr. Onpegennte CKOPOCTH LWAPOB Noc/e yaapa. Yaap cuntatb ynpyrum, npsambiM U
ueHTpanbHbim. OTeeT: 0,43 m/c, 1,43 m/c.

3apanue 5. YpaBHeHue KonebaHNin TOUKM UMEET BUA: x = A-cosalt+7) , rAe A=0,02 m, w=Tt ¢t 1t=0,2
c. Onpegenntb Nnepuoa, HayanbHyto ¢asy KonebaHNM TOUKN N e€ YCKopeHne B MOMEHT BpemeHu 1 c.
OtseT: T=2 ¢; $0=0,21 pag; a =0,16 m/c’.

KoHTponbHana paboTa N2 2 «Ctatuctuyeckan ¢pusmKa u TepmoguHamuKa»

3apaHue 1. Halgute gna rasoobpasHoro asota TemnepaTypy, NPy KOTOPOI CKOPOCTAM MOJIEKYA Vq =
300 m/c 1 v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHNa GyHKLMKM pacnpeaeneHna Makcsenna
fiv). otBet: 1 _ MVZ V) a0
4k In(V, 1V,)

3apaHue 2. igeanbHblii ABYXaTOMHbIN ra3 06bemom 5 1 1 gasneHmem 10° Na M30XOPUYECKM Harpenu, B
pe3yabTaTe Yero cpeHAA KMHeTUYeCKaa aIHeprua ero moneKkyn yseamyumnaco ot 0,0796 aB no 0,0923 3B.
Ha cKONbKO MpW 3TOM U3MEHUTLCA AaBNEHUE ra3a? B ganbHeNWweM ra3 n3oTepmMmMYeCcKn paclimpuam 4o
HayasbHOro gasneHus. Onpegennte obbem rasa B KoHuUe npouecca. OTeeT: yseanumtca Ha 0,16 MMa;
5,8 n.
3apaHue 3. Onpegennte KO3GOULMEHT TENJONPOBOAHOCTM A a30Ta, CAU KOIPPUUMEHT ANHAMUYECKOW
BA3KOCTU N A8 HEro Npu Tex xe ycnosuax paseH 10 mkMa-c. Otset: A=7,42 mB1/m-K.
3apaHue 4. 12 r a30Ta Haxo4ATCA B 3aKpbITOM cocyae ob6bemom 2 n npu TemnepaType 102C. Mocne
HarpeBaHMA AaBfeHue B cocyae cTano paBHo 10°mm.pT.cT. Kakoe KonmuecTso Tenna 6610 coobLLEHO
rasy npu HarpesaHum? OTBeT: 4,1-103LI,>K.

3apgaHue 5. Cmelsanun Bogy maccon m;=5Kr npu temnepatype T,=280 K ¢ Bogoin maccon m,=8Kr
npu Temnepatype T, =350 K.  HaiiTtn: 1) Temnepatypy 8 cmecu; 2) usmeHeHue AS sHTponum,
npoucxogsaiwee npn cmewmnsanuun.  Oteet: 323 K; 0,3 kAx/K.

KoHTponbHasa paboTta N2 3 «9n1eKTpMyecTBo U marHeTusm»



3aaaHue 1. dnekTpuyeckoe none cosgaHo Asymsa 3apagamm q;=10 HKn n  q,=-20 HKn, Haxogawmmuca
Ha paccTtosHuu d=20 cm apyr oT apyra. OnpeaennTb HaNnpPAXEHHOCTb NOJIA B TOYKE A, yAa/ieHHOM oT
nepBoro 3apaga Ha paccrtoaHue r;=30 cm K 0T BTOPOro Ha r,=50 cm. PaccunTaTb paboTy, KoTopyto
HEOBX0AMMO COBEPLUUTD, YTOBbI MEPEHECTU TOYeYHbIN 3apAa, 0o=5-10" K 13 Touku Haxoaawwmiica
nocepeauHe mexay 3apagamu B Todky A.  OtseT: 280B/m, 0,42 .

3apgaHue 2. MimeeTca npegHasHa4YeHHbIM A u3mepeHuna pasHocTy noteHumanos Ao 30 B BosnbTmeTp
conpoTtmBaeHmem 2 KOm, KoToporo pasaeneHa Ha 150 aeneHnin. Kakoe conpoTusieHne Haao B3ATb U
KaK ero BK/AOYUTb, YTOObI 3TUM BOITMETPOM MOXKHO BbII0 U3MEPUTb PA3HOCTb NOTEeHLManos 4o 75 B?
KaK M3meHuUTCA Npu 3Tom LeHa aeneHna sosbtmeTpa? Oteet: 3 KOm, 0,5 B/aen.

3apgaHue 3. Mo NPoOBO/IOYHON pamKe nmetoLen Gopmy NPaBMIbHOIO LLIECTUYTONIbHUKA, NAET TOK CUJION
I=2 A. Mpu 3TOM B LieHTpe pamKM 0b6pasyeTca MarHMTHOe noJie ¢ HanpaxeHHocTbio 33 A/m. Halitn anuHy
NPOBOJIOKK, U3 KOTOPOM caenaHa pamka. OteeT: /=0,2 m.

3apaHue 4. MpoBoaALLas pamKa NOMeLLLEHa B O4HOPOAHOE MarHUTHOe noJie ¢ MHAyKumen B=0,1Th.
MNOCKOCTb PaMKM COCTABAAET C HaNpPaBAeHWEM MarHUTHoro nons  yron ¢ = 30°. Maowaab pamku S =
20 cm?, conpotumaneHue R = 0,1 Om. MarHuTHOe noJsie paBHOMEPHO yMEHbLUAEeTCA 40 HYAA 3a BpemA
At=0,1 c. OnpegenuTe: a) cpefHee 3Ha4YEHME 3.4.C. UHAYKUMU, BO3HMKAIOLWEN B pamMmKe; 6) cuny
WMHAYKLMOHHOIO TOKa; B) 3aps, KOTOPbI NPOTEYET No pamMKe 3a Bpema ymeHbleHus nons. Oteet: 1 mB;
10 mA; 107 Kn.

3apaHue 5. ConeHoung, ¢ UHAYKTUBHOCTLIO L=7 MIH 1 akTUBHbIM conpoTusneHnem R=44 Om
NOAKAKOUYMIN K UCTOYHMKY NOCTOAHHOIO Hanpa*keHua Uy, a 3aTem K reHepaTopy CMHYCOMAANbHOrO
HanpsAXXeHna ¢ AeNCTBYIOWMM 3HaYeHnem HanpsaxkeHua U, =U,. Mpun Kakoi yactoTe reHepaTopa
MOLLHOCTb, NoTpebnsemas coneHomaom, byaet B 5 pa3 meHblle, Yem B nepsom caydae? Oteet: v=2 Klu,

2 cemecTp
KoHTponbHana paboTa N2 4 «OnTuka»

3apaHue 1. B onbiTe FOHra Ha NyTM 04HOMO U3 MHTEPPEPUPYIOLLMX lyYen NOMeLLaNacb TOHKasA
CTEKNAHHAA NAaCTUHKaA, BC/IeACTBUE YEro LEeHTPabHasA CBET/1aa NOA0CA CMELLLA/IACh B MOJIOXKEHUE
NnepBOHaYa/ibHO 3aHATOE NATOM CBET/NI0M NONOCOM(He cunTan LeHTpanbHOWM). Slyd nagaeT Ha NAacTUHKY
nepneHauKynapHo. MokasaTenb NPeNoMAeHWA NAACTUHKKU N=1,5. [lnMHa BOMHbI cBeTa  A=6-10" m.
KakoBa TonwmHa NnactmHKn? OTBET: 6 MKM.

3apaHue 2. benbiin cBET NagaeT HOPMaAbHO HA NOBEPXHOCTb CTEKAAHHON MNAACTUHKKU TonwmHon d=0,4
MKM, HaxoAasAwenca B Bo3ayxe. MoKasaTenb NpesiomaeHmns ctekna n.=1,5. Onpeaenute: a)
reoMeTPUYECKYIO M ONTUYECKYHO PA3HOCTb X043 MHTepdEepUpYIOLLMX ydel B Npoxoasaliem ceeTe, 6)
OVHbI BOJTH, MUHTEHCUMBHOCTb KOTOPbIX 0C1abAseTcs nocae NPOXOXKAEHUA NAACTUHKM. CUMTaTb, YTO
BMAMMAA YACTb CNEKTPA NEXMUT B MHTepBane gamH BoaH ot 0,4 go 0,7 mkm. OTBeT: 0,8 MKM; 1,2 MKM;
0,48 MKM.

3apaHue 3. Ha gndpaKkLMOHHYIO pelleTKy HOPMaibHO NagaeT NyyYoK ceeTa. KpacHaa MHMA ¢ AANHON
BO/HbI A=630 HM BWZHa B CMEKTpe TpeTbero nopaaka nog yriom ¢p=71°. Kakaa cnektpanbHaa AMHUA
BMAHA NOJ STUM e Yr/IOM B CMeKTpe YeTBepToro nopsaaka? Yemy pasHa NocToaHHaA peweTkn? CKObKO
BCEro KpacHbIX MAaKCUMYMOB faeT 3Ta pelueTtka? OTeeT: 473 HM; 2 MKM, 7.

3apaHue 4. [1Ba nonapM3aTtopa pacrnosioKeHbl TaK, YTO Yroa MeXAy UX MNJIOCKOCTAMM NPOMNYCKaHUA
paseH 25°. OnpeAennTb, BO CKONBKO Pa3 yMeHbLIMTCA MHTEHCMBHOCTb CTECTBEHHOTO CBETa NPy
npoxoxaeHuu: 1) yepes oguH (Nepsbiii) nonapusaTop, 2) yepes oba nonspusatopa. KoadduumeHt
noraoweHna ceeta B nonapusatope paseH 0,08. OtseT: 2,17; 2,88.

3apaHue 5. Kakasa fons sHeprum ¢oToHa u3pacxoaosBaHa Ha paboTy BbipbIBAHWA 3N1EKTPOHA, eCu
KpacHasa rpaHuua ¢otoaddekta 307 HM M MaKCUManbHaA KMHETUYECKan sHeprua otoanekTpoHos 1 3B?
OTtBeT: 0,8.

KoHTponbHan paborta Ne 5 «KBaHTOBas ¢pusmnka»



3apaHue 1. YepHoe Teno nmeet Temnepatypy 3 kK. Mpu oxnaxaeHum Tena gAMHa BOJHbI,
NPUXOAALLAACA HAa MAaKCUMYM MU3N1y4aTeNIbHOM cnocoBHOCTU, M3MeHMNAch Ha 8 MKM. [1o KaKkoW
Temnepatypbl oxnagmnock Teno? OTeeT: 323K.

3apaHue 2. Dn1eKTpPoH obnagaeT KMHeTnyeckon aHeprmneit 30 aB. OnpeaennTtb Ae6PONNEBCKYIO AANHY
BOJIHbI 3/IEKTPOHA. BO CKONbBKO  pa3 M3MEHUTCA 3Ta A/IMHA BOJIHbI, €C/IN KUHETMYECKAA SHeprma
yMeHbLKnTCa Ha 20%? OTBeT: 2,2-10'10 m; 1,12,

3apaHue 3. Mpy ABMKEHMM YaCTULLbI BAOb OCM X CKOPOCTb ee MOXKET HbITb onpeaenieHa ¢ TOYHOCTbIO
(owmnbKow) Ao 1 cm/c. HanTn HeonpeaeneHHOCTb KOOPANHATbI, €C/IN YacTULEen asnaeTca: 1) 31eKTpoH,
2) ApobuHKa maccoit 0,1r. OTteet: 0,01m; 10 %m.

3agaHue 4. Yactmua Haxoamtca B 6ECKOHEYHOo r1yboKoM 04HOMEPHOM NOTEHLUMaNbHO M MMes
MWHUMa/IbHYIO 3HEepruto. KakoBa BEPOATHOCTb OOHapPYKEeHMA YacTULbl B CpesHel TpeTu AMbl? OTBeT:
0,609.

3apaHue 5. Onpenenntb AIMHY BONHbI, COOTBETCTBYHOLLYIO TPETbeN MHUKN cepumn Banbmepa: 1) B
CNEeKTPe U3Ny4eHumn Bogopoaa, 2) B cnekTpe usnyyeHusa noHa renma. Oteet: 434Hm, 109HM.

KoHTponbHas pa6ota Ne 6 «®Pu3nka agpa u 3n1emMeHTapHbIX YacTULL»
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3apaHue 1. MepBoHayasbHaA Macca M3oTona upuama —, Ir pasHa m =5, nepuoa nonypacnaga

75 cyToK. Onpenennte, CKONbKO Aaep pacnagetca 3a 1 cekyHay B aTom npenaparte. CKONbKO aTOMOB
3TOro npenapaTa octaHeTcA Yepes 30 CyTOK M BO CKOJIbKO pa3 U3MEHUTCA aKTMBHOCTb Npenapara 3a 3710
Bpemsa? OteeT: 1,67-10%; 1,2-10%; 1,32.
3apaHue 2. Aapo 6epunnna-7 B-paanoaktueHo no cxeme K-3axsata. 3anucatb peakumio. Kakune
YyacTuLbl NpY 3TOM 06Pa3oBaANUCH?
3apaaHue 3. HelMTpMHHOE M3yYeHMe 3Be34bl MOXKET BO3HUKHYTb 3a CYET 06 beANHEHMA ABYX MPOTOHOB C
ob6pa3oBaHNEM AeNTOHa. 3anuwimTe peakumio. Kakume yactuubl ewwe 06pasytoTca B 3TOM peakumm?
3apaHue 4. HaliTn aHepruto cBa3mn aapa, KOTOPOe UMeeT OANHAKOBOE YMCI0 MPOTOHOB U
HEWTPOHOB M paanyc, B NOATOPa pa3a MeHbLIni paguyca sapa Al . OTteeT: ®Be, 56, 5 M3B.
3aaaHue 5. V13 nepBoHaYanbHO CBOHOAHbIX MPOTOHOB M HEMTPOHOB 06pasyeTca ALPO
yrnepogaa-12. Kakaa aHeprva npu sTOM BblAeNAeTcA, Kak OHa Ha3blBaeTcA?  EciM CMHTe3MpOBaTb TakKMM
ob6pasom 1 ryrneposa, To CKOJIbKO BCErO BbIAEANTCA NPU 3TOM 3Heprnmn? Kakomy KosimyecTsy HedpTH 3Ta
3Heprua skBnBaneHTHa? OTeeT: 92,4 M3aB; 740 Ix; 16 T.

BHeayauTopHaa camocTosaTelbHas paboTa 06yyalowmxcsa BKAOYAET B cebs: NpopaboTKy NEKLUMOHHOTO
MaTepuana, UydeHue NMTepaTypbl MO COOTBETCTBYIOLLEMY Pa3geny; peleHne UHAMBUAYaAbHbIX
AOMaLUHMX 33434, NOATOTOBKY K BbINONHEHUIO  1abopaTopHbIX paboT, NOArOTOBKY K OTYETY MO
NnabopatopHbIM paboTam, NOAFOTOBKY K CEMUHApaM.

MpumepHbie uHOUBUdyanbHble domauiHue 3adaHusa (M43)

1 cemectp

3apauya Ne 1 «kKuHemaTtrKa nocTynaTe/ibHOro U BpaLLaTe/ibHOro ABUXKEHUA»

2 v ~
TouKa ABUKETCA MO OKPYHKHOCTU paauycom 4 m no 3akory O = A+ Bt rpe S — npoiigeHHbit nytb, A=8
2 v 2
M, B=2 m/c’, t- Bpemsa. OnpeaenuTb, B KaKOW MOMEHT BpeMeHW HOpMaibHOe YCKopeHue paBHo 2 m/c”.
HalTu ckopocTb, TaHreHUMabHOE M NOJIHOE YCKOPEHUE TOYKM B 3STOT MOMEHT BPEMEHMU

3apaua Ne 2 «JuHaMMKa NOCTYNaTesIbHOro ABUXEHUA»
Ha 0604 maxoBuMKa gnameTpom 60CM HaMOTaH LUHYP, K KOHLLY KOTOPOTro NpMBA3aH rpy3 C Maccoi 2 Kr.
OnpeaenntTb MOMEHT MHEPLIMN MaXOBMKa, eC/IM OH BPaLLAsCb PaBHOYCKOPEHHO Mo AeNCTBUEM rPy3a,

3a Bpems t=3c nprobpen yrnoByto ckopocTtb 9 paa/c.

3apaua Ne 3 «JuHaMmuKa BpaLLaTeIbHOro ABUXKEHUA»



Ha Ban B BMAE UMAMHAPA C TOPU3OHTA/IbHOM OCblO BPaLLeHMA HaMOTaHa HEBECOMAN HUTb, K KOHLLY ee
npukpenaeH rpys. Kakyto yrnoByr cKOpocTb ByaeT MMeTb Ban CNyCTA 2C NOC/e Havana ABUMKEHUSA Tpy3a,
ecnn macca Bana 4 kr, ero paguyc 20 cm, macca rpysa 0,2 Kr, 4eiCTBMEM CUA TPEHUA Ha ABUXKYLLMECA
Tena MOXKHO npeHebpeyb

3agaua N2 4 «3aKOHbl COXPaHEHUA B MEXaHUKE»

[Ba manbix No pasmepy rpysa maccamm m;=10 Kr n m,=15 Kr nogseLleHbl Ha HUTAX OAUHAKOBOW A/INHbI
L=2 m B 0HOI TOYKe M ConpuKacatoTca mexkay coboi. MeHbLnit rpy3 O6bia1 OTKIOHEH Ha yroa a=60° u
oTnyweH. OnpegenuTe BbICOTY, HAa KOTOPYIO NOAHUMYTCA 06a rpy3a nocnae abcontoTHO Heynpyroro

yAapa
3apgaua Ne 5 «MexaHuuyecKkue KonebaHma»

Mepuog 3aTyxatolwmx KonebaHnin paseH T = 4c, norapudmMmnyeckmii AeKpemMeHT 3aTyxaHua 1,6;
HayanbHasA dasa pasHa 0. CmelleHNe TOUYKM B MOMeHT T/4 paBHo 4,5 cm. HanucaTtb ypaBHeHMe
KonebaHUi 1 NocTPoUTb rpaduK B Npeaenax TPEx nepnoaos

3apaua Ne 6 «PenaTmBmucTcKaa mexaHMUKa»

B nabopatopHoi cucTeMe OTCHETA OLHA U3 ABYX OAMHAKOBbIX YacCTUL, C Maccoin My MOKOUTCSA, Apyras
ABUXKETCA Co CKopocTbio v=0,8C No HanpaBAEHMUIO K NoKoALLencs YacTuue. OnpegenuTe PenaTUMBUCTCKYIO
MacCy ABUNKYLLENCA YacTMLbl B 1abOpaTOPHON cMcTEME OTCYETA U €€ KMHETUYECKYIO SHEPruto

3apgaua Ne 7 « MKT. Cratuctuueckaa ¢pusmka»

B cocyne o6bemom 20 1 Haxo4MTCA CMECb BOAOPOAA M reina nog gasneHnem 2 atm. O6waa macca
cmecu 5 1. I3BeCTHO, YTO CpefHAA KMHETMYECKAA SHEPTrMA NOCTYNATENbHOIO ABUXEHMUA MONEKYJT CMECH
raszos pasHa 0,038 3B. Bo CKONIbKO pas OT/INYAOTCA MacCbl BOAOPOAA U Fenunsa B CMecu?

3apaua Ne 8 «<MaeanbHbI ra3»

3 M0A5 a30Ta NJOTHOCTbIO p=1,25Kr/M3 M30XOPHO Harpenun Tak, YTo ero AaBaeHne U3MeHUIacb C 1,1-105
Na go 1,6-10°Ma, a 3aTem 1M306apHO CxKam A0 NepBOHaYasibHOM TemnepaTypbl. OnpeaenuTe
TEMMEepaTypbl B KAa*KAOM U3 TPEX ONMUCAHHbIX COCTOAHMM M KOHEYHbI 06bem rasa. Msobpasmute rpadumkm
3TUX NPOL,ECCoB B KoopanHaTax P-T

3apaua Ne 9 «[epBoe Hayano TepMOAUHAMUKU»

B pe3ynbTate M30TEPMMYECKOTO pacluMpeHuns azoTa maccoi m=0.2krnpu Temnepatype T=280 K 06bem
€ro yBesinumBaetca B 2 pasa. Onpeaenntb: 1) paboTy A, COBEPLUEHHYIO Fa30M MPU pPaclLUMpeHnu; 2)
nameHeHue AU BHYTpeHHeW aHeprun; 3) KOANYECTBO TENNOTbI Q, NOYYEHHOE ra3om

3apaua Ne 10 «Bropoe Hayano rTepmoguHaMUKU»

Kycok nbaa maccoit m =200r, B3aTbl Npy TemnepaType t; = -10C°, 6bln HarpeT Ao TemnepaTtypbl t,=0C° u
pacnniasneH, nocne yero obpasosasLasncs Boga bbina HarpeTa Ao TemnepaTypsl t3= 10C°. Onpeaenuntb
n3meHeHue AS sHTpPONMM B X04€ YKa3aHHbIX NPOLLEeCCOoB.

3apauya Ne 11 «9nekTpocTaTUKa»

dneKTpMyeckoe nose co3gaHo Asyma 3apagamu g;=10 HKn n q,=-20 HKn, HaxopAWMMmMCA Ha
pacctosiHum d=20 cm apyr oT gpyra. OnpeaennTb HANPAXKEHHOCTb NOAA B TOYKE A, yaaNeHHON OT



nepsoro 3apsaa Ha paccrosHue r;=30 cm 1 OT BTOPOro Ha r,=50 cm. Paccuntatb paboTy, KOTopyto
HEOBX0AMMO COBEPLUUTD, YTOBbI MEPEHECTU TOYeUHbIN 3apAd, 0o=5-10" Kn 13 Touku Haxoaawmiica
nocepeauvHe mexay 3apagamm B TOUKY A.

3apaua Ne 12 «MocToAHHDIN 3NEeKTPUUYECKUIA TOK»
Ha pwuc. 3.1. £,=1,0 B, £,=2,0 B, €5=3,0 B, r;=1,0 Om, r,=0,5 Om, r;=1/3 Om, R;=1,0 Om, R3=1/3 Om.

Onpepenute: 1) CMAbI TOKA BO BCEX yYacTKax Lienu; 2) TeNN0BYH MOLLHOCTb, KOTOpan BblaenseTca Ha
conpoTusneHmn Rs.

Ry £2, 12

nr 31

3apaua Ne 13 «9nekTpomarHeTusm»

Mo ABYyM 6€CKOHEYHO AJIMHHbBIM NPAMbIM NapannesibHbIM NPOBOAAM, HAXOAALLMMCA Ha PAacCTOAHUK
R=10,0 cm gpyr oT Apyra B Bakyyme, TekyT Toku 1;=20,0 A 1 1,=30,0 A 0gMHAKOBOro HanpasBAeHUA.
Onpeaennte MarHUTHYIO MHAYKUMIO NoAs B, co3gaBaeMoro TOokamum B TOUKAX, NEXKALLMX Ha NPSAMO,
coeamHatoLwmx oba nposoga, ecau: 1) Touka C nexkuT Ha paccTosiHuu r;=2,0 cM 1eBee N1eBOro NPoBoAa;
2) TouKa [l nexkuT Ha paccTosiHMK r,=3,0 cM NpaBee NPaBOro NPoBoAa; 3) ToUKa G NEXKUT Ha PaCCTOAHUM
rs=4,0 cm npasee nNeBoro nNpoBoaa.

3apaua Ne 14 «9neKTpomarHeTusm»

INEeKTPOH, YCKOpeHHbIM HanpaxeHnem U=200 B, BnetaeT B 04HOPOAHOE MAarHUTHOE MOJIe C MHAYKLUWEN
B=0,7-10" Tn nepneHAnKYAAPHO CUAOBbLIM IMHMAM.  HaliTu pagmyc OKpPYKHOCTK, MO KOTOPOA
OBUXKETCA 9NEKTPOH B MarHUTHOM noJsie n nepuog ero spawenma. Oteet: R=0,68 m; T:5,1-10"7 c.

3apaua Ne 15 «9neKTpoMmarHUTHaA MHAYKLMA»

MpoBoAAWMI NAOCKUIA KOHTYP, MMetoLwmnii GopMy OKPYKHOCTU paguyca r = 0,05 m nomelleH B
0AHOPOAHOE MAarHUTHOE NoJe TaK, YTO IMHUM MArHUTHOM MHAYKLMW NOAA HAanpaBAeHbI
nepneHANKYAAPHO NAOCKOCTU KOHTYpa. ConpoTuBaeHne KoHTypa R =5 OM. MarHuMTHas nHaykuma
MmeHseTcA no 3akoHy B = kt, rae k= 0,2 Ta/c. Onpegenute: a) 3.4.C. UHAYKLUKN, BOSHUKAIOLLYHO B 3STOM
KOHType; 6) cMny MHAYKLMOHHOIO TOKa; B) 3apsAd, KOTOPbI NPOTeYeT No KOHTYPY 3a NepBble 5 CeKyHA,
N3MEeHEeHMA Nons.

2 cemecTp
3apaya Ne 16 «MHTepdepeHLMA cBeTa OT TOYEYHbIX UCTOYHUKOB»

B onbiTe KOHra Ha NyTM 04HOTO M3 MHTEPdEPUPYIOLLMX NyHel NOMELLLANach TOHKAA CTEKNAHHAA
NAacTUHKA, BCeACTBME YEro LLeHTPasibHasA CBET/1asA NoJoca CMELLANach B NOMOXKEHWE NepBOHa4YanbHO
3aHATOE NATOM CBETN0M NONOCON(He cunTas LeHTpanbHon). Jlyd nafaeTt Ha NAaCTUHKY
nepneHAnKynapHo. NokasaTtenb npenomaeHna NAacTMHKK n=1,5. innHa BonHbI A=6-10" m. KakoBa
TO/LNHAE NNACTUHKK?



3apaua Ne 17 «HTepdpepeHLMa cBETA B TOHKUX NJIEHKaxX»

MnockonapannenbHaa CTEKNAHHAA NAACTUHKA TONWMHOM d=1,2 MKM 1 C MOKa3aTesnem npenomaeHums
Nne=1,5 NomelLeHa mexay ABYMA Cpefamu C NOKasaTeNAMN NPEeSOMAEHMA Ny U N,. CBET C 4NMHOM
BOJIHbl A=0,6 MKM NagaeT HOPMasibHO Ha NAACTUHKY. OnpenennTe oNTUYECKYIO PAa3HOCTb X043 BOJH,
OTPaXKEHHbIX OT BEPXHEN U HUXKHEN NOBEPXHOCTEN NAACTUHKKN U ONpesenmnTe, yCUNeHUe Unm
ocnabneHne MHTEHCMBHOCTM NPOUCXOANUT NPU UHTEPhEPEHUMMN B CAEAYIOWLMX CIYYasX: a) N;<n<n,; 6)
ni<n>n,

3agaua Ne 18 «Andpakuua PpeHena»

Hangute paguycbl nepsbix Tpex 30H PpeHena aaa naoCKon BOHbI, €C/IN PACCTOSIHUE OT BOJIHOBOM
NOBEPXHOCTU A0 TOYKM HabnoaeHua 1 m. AnnHa BoHbl A=500 HM.

3apgaua Ne 19 «Andpakuua PpayHropepa»

HaliTn HanbonbWKNM NOPAAOK CNEKTPA AR KENTON IMHUM HATPUA C AANHOMN BOAHbI A=589 HM, ec/iun
NOCTOAHHAA ANPPAKLMOHHON peleTkn d=2 MKM. CKOJIbKO BCEro MaKCMMyMOB Aa€eT 3Ta peleTka? Mog
Kakum yrnom ¢ Habatogaetcs nocnegHnii Makcumym?

3apaua Ne 20 «Monapusauymna ceeta»

Yron MesKzy NAOCKOCTAMM NPOMYCKaHWA ABYX NOAApU3aTopoB paseH 50°. ECTECTBEHHbIM CBET, MPOXOAA
yepes Takylo cuctemy, ocnabnaetca B 8 pas. NpeHebperasa noTepAmMM cBeTa NPU OTPAXKEHUN,
onpeaenntb Ko3bdULMEHT NOTrOLLEHMA CBETA B NOAAPU3ATOPAX

3agayua Ne 21 «dotoadpdpekT»

OnpeaennTb HAMMEHbLUMI 3a4ePKUBAOLLMIA NOTEHUMA, HEOOXOAMMbIN A5 NPEKPALLEHNA SMUCCUU C
noBepxHOCTM GOTOKATOAA, EC/IN OH OCBELLAETCA U3/TYYEHNEM C A/IMHON  BOAHbI 0,4 MKM, @ KpacHas
rpaHuua Ana matepmana Katoga pasHa 0,67 Mkm

3apauya Ne 22 «Tennosoe Usny4yeHue»

YepHoe Teno Harpenu ot Temnepatypbl 600K ao 2400K. Bo ckonbKo pas yBennumnach obuias tenaosas
aHeprua, n3nydaeman Tefiom? Ha CKONbKO M3MEHMNACh A/IMHA BO/HbI, COOTBETCTBYIOLLLAA MAaKCUMYyMY
3HEpPrUM U3NYYEHUNA N CMEKTPAIbHbIMA COCTAB U3YyHEeHUA?

3apaua Ne 23 «3¢pdektT KomntoHa»

®oToH c s3Hepruelt 1 MaB paccesncs Ha cBO6OAHOM MNOKOUBLLEMCA 3N1EKTPOHE. HalTU KMHETUYECKyIo
3HEpPru1Io 3/1IEKTPOHA OTAAYM, EC/IN B pe3y/ibTaTe paccesHus OMHa BOHbI GOTOHA M3MeHMNach Ha 25%

3agaua Ne 24 «3nemeHTbl KBAaHTOBOW MEXaHUKU»

Mpw ABUMKEHMM YacTULbI BAOJIb OCU X CKOPOCTb e MOXET HbITb onpeaeneHa ¢ TOYHOCTbIO (oWnBKoi)
00 1 cm/c. HaitTv HeonpeaeneHHOCTb KOOPANHATBI, €C/IM YacTULei asaaeTca: 1) 31eKTpoH, 2) ApobuHKa
maccom 0,1r

3apaua Ne 25 «YacTuua B noTeHUUaNbHON Ame»



CobcTBeHHas QYHKLUMSA, ONUCbIBAKOLLAA COCTOAHME MUKPOYACTULbI B GECKOHEYHO rnyboKom
N
w,(X)=Csin—x
NoTeHUMaNbHOM AMe WnpuHon £, umeeT BnA, | . Mcnonb3ya ycnosma HOPMMPOBKY,
onpeaenntb NoctosAHHyto C.

3apauya Ne 26 «Atom no Teopuun bopa»
BbluMCAUTb paguycbl NepBbiX TPEX OpPOUT 31EKTPOHA B aTOMe BOAOPOAa
3apaua Ne 27 «U3nyyeHne atoma»

HanTn HanboNbLLYIO N HAMMEHbLLYIO AJIMHBI BOJIH cepum MNalleHa B CNEKTPe U3NydYeHua BoAopoaa.
CpaBHUTb NOJIyY4EHHble 3HAaYeHUA C AIMHAMM BOJIH BUANMMOTO U3TyYeHUA

3apaua Ne 28 «PaanoOaKTUBHOCTbY
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MepBOHayanbHaA macca usoTtona upuama 7 paBHa m =5, nepuogd noaypacnaga 75 cyTok.

OnpegennTe, CKOIbKO AAep pacnagerca 3a 1 cekyHAy B 3STom npenapaTe. CKO/IbKO aTOMOB 3TOr0
npenaparta octaHeTcs Yepes 30 CyTOK M BO CKOJIbKO Pa3 M3MEHUTCA aKTUBHOCTb NpenapaTa 3a 3To
Bpema?

3apauya Ne 29 «3aKoHbl COXpaHEHUA B AAEPHbIX peakuuax»

B LeHTpe conHLa NpoTeKaeT TepMoAgepPHan peakuma CMHTe3a reauns M3 BOAOPOLA, B KOTOPO U3
yeTblpex NPOTOHOB 0bpasyeTca A4p0 He* n ABa NO3UTPOHa. 3anuwuTe 3Ty peakuuto. Kakune ewwe
YyacTuupbl 06pasyroTcA B HEl?

3apauya Ne 30 «9Heprusa B AAEPHbIX PeaKkLnax»

Kakoe konmyectso U>*° «BbiropaeT» 3a rog, B Af,€PHOM PEaKTOpE C 31EKTPUYECKOIM MOLLHOCTbIO 1 BT 1
K.N.A. 38%? CuWTaTb, U4TO pacnaj agep ypaHa noj AeiicTBUeM TENNOBbIX HETPOHOB MPUBOAMT K
06pa30BaHMIO N30TOMOB KCEHOHa-141, CTPOHLMA-92 1 TPeX BTOPUYHBIX HETPOHOB.

MepeyeHb nabopamopHbix pabom
1 cemectp

Ne 1 «MpuMeHeHne 3aKOHOB COXPaHeHNA AN ONpeAeeHMA CKOPOCTU NoieTa Nyan»

Ne 4 «MccnepgoBaHune BpallaTeNbHOMO ABUMKEHMWA TBEPAOro TeNa BOKPYr HEMOABUMKHOWM OCK»

Ne 5 «OnpeaeneHme xapakTepPUCTUK 3aTyXatoLLmx KoiebaHnii GU3nYeckoro MasaTHUKa»

Ne 11 «M3yyeHune cTaTUCTUYECKMX 3aKOHOMEPHOCTEN»

Ne 14 «OnpeaeneHune nokasatens agnabaTol metogom KnemaHa v [lesopma»

Ne 21 «MccnefoBaHWe 3N1EKTPOCTAaTUYECKOTO MOJISA C MOMOLLbIO 30HAA»

Ne 24 «PacwupeHue npeaena U3sMepeHus amnepmeTpa NOCTOAHHOIO TOKa»

Ne 28 «OnpeaeneHne NHAYKTUBHOCTU KaTyLIKN M MAarHUTHOMW NPOHMULLAEMOCTM PepPOMarHUTHOrO TeNa»

2 cemecTp

Ne 32 «OnpegeneHue pagnyca KpUBM3HbI IMH3bI U NOIOCHI NPONYCKaHUA cBETOOUIbTPA C MOMOLLbIO
Koneu, HbtoTOHa»

No 34 «OnpeaeneHne AIMHbI CBETOBOM BOJIHbI U XapaKTEPUCTUK ANDPAKUNOHHOM peLueTKmn»

No 35 «OnpeaeneHne KOHUEHTPaUUmM PacTBOPOB caxapa M NOCTOAHHOM BpaLLEHNA»

No 36 «CHATUE BONbTAaMMNEPHbIX XapaKTepPUCTUK GOTO3/IEMEHTa M onpeaesieHne ero YyBCTBUTE/IbHOCTUY
No 41 «MccnepoBaHme BO3bYKAEHMA aTOMOB rasa»



No 42 «OnpeaeneHue rnaBHbIX KBAHTOBbIX YMCeN BO3OYKAEHHbIX COCTOAHMI aToOMa Bogopoaa»
Ne 51 «M3yyeHne 3aKOHOMeEPHOCTEN a-pacnaga»

Ne 53 «OnpegeneHne MakCMMaNbHOM aHEPTUKN B-4acTnu, N MAEHTUOMKALMA PASNOAKTUBHDBIX
npenapaTos»

MepeyeHb 80NPOCOB K CEMUHAPCKUM 3AHAMUAM
1 cemectp

Cemunap Ne 1 "KuHemaTuka ¥ JIMHAMHKA MOCTYNATEJbHOr0 W BPAIIATEIbHOIO
JBUKeHuH"
1. Mexanuueckoe npmxenue. Cucrema orcuéra. MaTepualibHasi TOUKA.
2. OCHOBHBIC KHHEMAaTHYECKUE XapaKTEPUCTUKU: TIEPEMEIICHHE, ITYTh, CKOPOCTh, YCKOPCHHE:
MOJTHOE, HOpMaJIbHOE, TaHTeHITMalIbHOE. Kitaccuukanmst TBHKEHUA.
3. TlocrymarenbHoe aBmxenue. LleHTp macc. BpamarensHoe qBuXEHHE.
4. OCHOBHbIC KHHEMATUYECKUE XapPAKTEPUCTUKU BpAIaTEIIbHOTO IBUKEHUS: YTOJI IOBOPOTA,
YIJI0BOE NIEpEMEIICHHE, YTIOBbIE CKOPOCTh U YCKOPEHHUE.
5. CBsi3b MEX1Y JIMHEHHBIMH U YTJIOBBIMU XapaKTEPUCTUKHU ABMKEHUsS. PaBHOMEpHOE 1
paBHOIIEpEMEHHOE BpalarenbHoe ABMxKeHus. [loHsTue coctossHus PU3nyecKoi CUCTEMBI U
YpaBHEHHUS BUKCHHUSI.
6. JluHaMHuuecKre XapaKTEPUCTUKH: CHJIa , CHJIOBOE ITOJIe, Macca, UMITYJIbC.
7. 3axonsl HeroToHA.
8. JluHamu4Yeckne XapaKTEPHCTUKH BPAIIAaTEIbHOTO JBMKEHHUS: MOMEHT CHJIIBI OTHOCHTEIHHO
0CH, MOMEHT HHeplui. OCHOBHOH 3aKOH JIMHAMHUKH BPAIIaTeIbHOTO JIBHYKCHUS.

Cemunap Ne 2 "3akon coxpanenus'
1. 3akoH COXpaHeHMA MMnNy/ibCa, YyCN0oBUA €ro BbIMNO/IHEHUA.
2. 3aKoH COXpPaHeHMA MOMEHTa MMNY/1bCa, YC0BUA €ro BbINOJIHEHUA.
3. Pabora, momHOCTh. PaboTa TpaBUTAIMOHHOW CHWIIBI, KOHCEpBaTHBHBIE CHJBL. Paborta
pesyabTUpytomeid cwibl. KuHernueckas sHeprus, TeopeMa 00 HM3MEHEHHM KHHETHYECKOM
DHEPTHUH.
4. 3aKoH COXpaHeHUA NONHOM MexXaHWUYecKom 9HEpPrnn, ycnosumA ero BbiINOJIHEHUA.
5. CoyaapeHue aByx Ten.
6. CBA3b 3aKOHOB COXpaHeHnA co CBOMCTBAMM NPOCTPAHCTBA N BPEMEHMU.

Cemunap Ne 3 "Koseb6anusi u BoJIHBI"
1. ®U3nYeCKUin 1 maTemMaTUYeCcKMn ManTHUKN.
2. FTapmoHMYeckne, cBObOAHbIE, BbIHYXAEHHble W 3aTyxalolne KonebaHua: andbdepeHUManbHble,
rpaduKm, XapaKTEPUCTUKM.
AiBneHne pesoHaHca u ero dpusndyeckan npupoaa. Mpumepsobl.
BonHa. BI/I,CI,bI BOJIH. MexaHun3m 06pa3OBaHWr'I MeXaHN4YeCKUX BOJTH.
3ByKOBa’r'I BOJIHA. MexaHusm 06paaosaHMﬂ 3BYKa B rasax.
BonHoBoe ypaBHeHMe.
Crosayana BonHa. MexaHusm 06p33083HI/I‘r'I. ypaBHeHme CTOsiYEN BOJIHbI.

Nousw

Cemunap Ne 4 "CraTncrnyeckne MeTOAbI ONMUCAHUA MaKpocucrem"
BeposTHOCTH NOSIBIEHUS TUCKPETHOW U HENTPEPBIBHOW CIIyYalHbBIX BEIUYHH.
DyHKIHUA pacIpenesICeHAs BEPOSATHOCTEN. Y CIIOBUE HOPMUPOBKHU.

Cpennee u HanboJIee BEPOSITHOE 3HAYCHHE CITYIalilHOW BEJTMYUHBI.
Cratuctudeckue Metoibl. OCHOBHBIE TOJ0KEHUS CTATUCTUYECKON (DU3UKH.
Pacnpenenenne Makcgeia, ['aycca, bonsuimana.

arONOE

Cemunap Ne 5 "TepmoanHamMuveckne MeTOIbI ONMCAHUSA MaKpocucTem'
1. VYpaBHeHue cOCTOSIHUS HI€aTbHOIO rasa.



O 0N

11.

PacnpegeneHue aHeprum no creneHam cBoboabl. CpeaHAs SHEPrUA MONEKYbI.
TennoemKoctb. MonApHasa 1 yaenbHaa TeNI0eMKOCTW. YpaBHeHne Maliepa.

BHYTpeHHAA aHeprma Kak GyHKUMA COCTOAHUA cucTembl. PaboTa Kak dyHKUMA npoLecca.
IlepBoe Ha4ayI0 TEPMOJUHAMHUKHU.

M3omporeccrl: M30TEPMHUUECKHI, H30XOPHUUECKUH, N300apUUECKH, alna0aTHICCKUH,
MOJINTPOITUYECKHU .

7. Durponus. CBOWCTBA SHTPOIMH U30JIMPOBAHHON CUCTEMBI.

8. BTopoii 3aK0H TepMOIMHAMHUKH.

9. Huxn Kapno. K.m.a. mukna Kapho.

SUrwN

CemuHap Ne 6 "dnekTpoctaTuueckoe none"
INeKTPOoCTaTUYECKOE NoEe. INEKTPUYECKUI 3apaa,. 3aKoH KynoHa.
Hanpsa)KeHHOCTb 3NeKTPoCTaTUYeCcKoro nons. MpuHLMn cynepnosuumnu.

lMoToK BekTOpa E. Teopema laycca.

MoTeHUMaNnbHOCTb 3/1EKTPOCTAaTUYECKOTO NoAA. Teopema 0 UMPRYAALUN.

CBA3b MeXKAy HaNPAXKEHHOCTbIO U NOTEHLMAIOM.

FeomeTpuyeckoe onmcaHme nona. Cunosble AMHUU. IKBUNOTEHUMAIbHBIE MOBEPXHOCTW.

oukwnNE

CemuHap N2 7 "ToOCTOAHHbIN TOK. Lilenn nocToaHHOro ToKa"
dneKTpUYecKmnit Tok. MAOTHOCTb TOKA. YpaBHEHME HEMPEPbLIBHOCTH.
3akoH Oma gna ogHOPOAHOIO y4acTKa uenu.

ConpoTtusnieHne npoBogHuKa. CoeguHEHNE CONPOTUBIEHNIA.

3akoH Oma gna HeogHOPOAHOrO yyacTKa uenn. CtropoHHue cmnbl. 34C.
Mpasuna Knpxroda.

MoLLHOCTb TOKa. 3akoH [xoyna-SleHua.

ouhkwnNnpeE

CemuHap Ne 8 "MarHutHoe none. dNeKTPOMArHMTHaA UHAYKLMA"

1. NCTOYHMKM MarHMTHOro nona. MarHMTHoe noJse ABUKYLLEroca 3apAana v NpoBoAHMKA C TOKOM. 3aKoH
bno-Casapa.

2. MOTOK W UMPKyNAUMA BEKTOPa WHAYKUMM MArHUTHOro nond. Teopema laycca u Teopema o
LMPKYNALUN.

Cwuna JlopeHua. [iguKeHMe 3apAXKeHHOW YacTuLbl B MarHUTHOM MoAe.

Cunna Amnepa.

3aKOH a1eKTPOMarHMTHoM nHaykumm ®apagesn. NMpasuno SleHua.

BuxpeBoe aneKkTpmyeckoe nose.

ABneHne camomHayKumun. MHAYKTMBHOCTb. ConeHouna,

Nousw

2 cemecTp

CemuHap N2 9 "UHtepdepeHuua u gudpakums ceeta”

ONeKTPOMArHMTHbIE BOJHbI.

KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb CBETOBbIX BOJIH.

NHTepdepeHuMn cBeTa OT ABYX UCTOYHMKOB.

NHTepdepeHuMa cBeTa OT NIOCKONapaAneibHOM NAACTUHKM.

5. WHTepdepeHuna ceeTa OT NNACTUHKN NepeMeHHOM ToAWMHbI. Konbua HbtoToHa.

MpumeHeHWe nHTepdepeHUUn ceeTa.

fiBneHne andpakumm. OcobeHHOCTb AndpaKLMM CBETOBbIX BOSH. Audpakuma PpeHensa n ®payHrodepa.
MpuHumn MolireHca-PpeHens. YnpouieHMe BblMUCIEHNI C MOMOLLLbIO BEKTOPHOW AMarpaMmbl.
Ondpakuma PpeHensa Ha Kpyrnom oTBepcTun. 3oHbl PpeHens.

pwNPE

. Ondpakuna dpayHrodepa Ha Yy3KOM NPAMOAMHEMHOM Wenu. YC/NoBMA MaKCMMyma U MUHUMYMaA.

3aBMCMMOCTb MHTEHCMBHOCTM CBETa OT yraa AudbpaKkuuun.
OndpakumoHHaa peweTka. OCHOBHbIE XapaKTEPUCTUKM ANPPAKUMOHHON pelleTKn. YCNA0BUA FNaBHbIX
MaKCMMYMOB U MUHUMYMOB U A06aBOUYHbBIX MMHUMYMOB.

CemuHap N2 10 "Monspusauyma ceeta”



1. NMonapusaums ceeTa. EcTecTBeHHbIN U NOAAPMU30OBaAHHbIN CBET.

2. Monapusauma ceeTa Npu OTPAXKEHUU N NpenomaeHun. 3akoH bproctepa.

3. MNonspusayma npu ABOMHOM ny4vyenpenomneHmu. CeoicTBa OO6bIKHOBEHHOTO M HEOObIKHOBEHHOIO
nyyen.

4. MNonapusaumoHHble Npusmsbl. [pusama HukonA.

5. 3akoH Mantoca. AHanAu3 NOAAPU30BAHHOIO CBETa.

6. OnNTMYecKM aKTMBHbIe BellecTBa. BpalweHne nA1oCKoCTK noasapmsaumm ceeTa.

CemuHap N2 11 "KsaHTOBas onTuka"

1. TennoBoe m3ny4yeHne abCoNOTHO YepHOro Tena. 3akoH CrtedaHa — BonbumaHa. 3aKOH CMeELLEHUs
BuHa.

2. KopnycKynapHO-BONHOBOW Ayaan3m cBeTa. dHeprua n umnynabc GoToHa. [laBneHune ceTa.

3. ®oTtoadodekT. 3akoHbl poToadPpekTa. Popmysa INHWTENHA.

4. 3¢dekt KomntoHa. Popmyna KomnToHa.

5. BosiHOBble cBOMCTBA YacTul,. [anHa BosiHbI Ae bponns. MpuHumn HeonpeaeneHHoctu MelseHbepra.

CemuHap N2 12 "CrpoeHue atoma"

Mogenu atoma. MNnaHeTapHaa mogenb atoma.

MocTynatbl bopa.

N3nyyeHne aToma BoAOpOAa M BOAOPOAONOA06HbIX cucTem. CNeKTpanbHble CEpUM.
dopmyna banbmepa.

CneKTpbl MHOT03/IEKTPOHHbIX aTOMOB. 3aKoH Mo3nu.

ukhwnNeE

CemuHap N2 13  "OcHOBHbIe NM0/10}KeHUA KBAaHTOBOW MeXaHUKK"

1. KBantoBele coctosiHus. BonHoBas QyHkuus u ee ¢usnyeckuil cmpicn. [IpuHiun
cynepno3uiuu. Ypasaenue lllpennHrepa, KBAaHTOBbIE YPABHEHUS IBUKEHUS.

2. HekoTopble 3a/1a4il KBAaHTOBOM MeXaHUKU. YacTuiia B 0ECKOHEUHO TITyOOKOW MOTEHIIHATBHOM
ame. KBaHTOBaHME dHEPIUM.

3. KBaHTOBble uYMCna, XapaKTepusylolMe MONOXKEHNE 3NEeKTPOoHa B aTome. KBaHTOBaHWE 3Heprumu.
KBaHTOBaHWe MOMeHTa nmnyibca. CNuH 31eKTPoHa.

4. Cxema aHepreTMYecKunx ypoBHel aToma Bogopoaa. NMpasuna oTbopa nNpu aTOMHbIX Nepexoaax.

5. I'paHUIBI TPUMEHUMOCTH KBAHTOBOW MEXaHUKH.

CemuHap N2 14 "ArtomHble Agpa, UX cBoiicTBa. PagnMoaKTMBHOCTDL"
ABNeHue paaAnoaKTUBHOCTY.

OCHOBHOW 3aKOH PaAMOaKTUBHOrIO pacnaaa. PafnMoaKTUBHbIE PAabI.
CocTaB 1 XapaKTepPUCTUKN aTOMHOrO Aapa. AaepHble CUbI.
KanenbHas n o6osoyeyHas mogenu aaep.

Macca v sHeprua ceAsu agpa. YaenbHana sHeprus ceasu. Paguyc aapa.

uhwnNE

CemuHap Ne 15 "flgepHble peakuun"

1. ApepHble peakunu.

2. JHeprus agepHON peaKkuunu.

3. YpaBHeHMe Wn 3HepreTUyeckoe ycnosue o-pacnaga. CeAsb 3sHeprMm o-4yactTuubl € Nepuoaom
nonypacnaga. TyHHenbHbIl addeKT npu a-pacnage. CNekTp a-4acTuL,.

4. XapaKTep cnekTpa y-usnyyeHus. MNpoueccbl B3aMMOLENCTBUA Y-KBAHTOB C BeLLecTBOM. 3aBUCUMOCTb
WHTEHCUBHOCTU Y-U3/ly4eHUA OT TOJ/IWMHBI €noA BelectBa. CpaBHEHWe MNpPOHMKatloLel cnocobHoCTU
Pa3/INYHbIX BUA0B U3/TyYeHUA.

5. Tpu Buaa B-pacnaga. dHepreTUYecknin cnekTp B-vyactuy,. M'notesa HeNTPMHO. 3aKOHbI COXPaHEHUA
npu B-pacnage. /lentoHbl. JIENTOHHbIV 3apAa,



MpunorkeHue 2

MpunnoxxeHune 2

«OueHouHbIe cpeacTBa ANA NPOBeAEeHUA NPOMENKYTOUHOM aTTecTauum»

CTPYKTYpPHbIN 31eMeHT
KOMNeTeHU MU

MNnaHnpyemblie pesynbTaThl
obyuyeHusn

OueHo4Hble cpeacTsa

OK-1 cnoco6HOCTbIO K a6CTPAKTHOMY MbILL/IEHUIO, aHA/IU3Y, CUHTE3Y

3HaTb

OCHOBHbI€e 3aKOHbl GU3MKN B
06/1aCTN MexXaHMKU, CTaTUCTUYECKOMN
dU3MKM U TEPMOAMHAMUKH,
3NEKTPMYECTBa U MarHeTU3ma,
BOJIHOBOWM W KBAHTOBOM ONTUKN,
aTOMHOM U aaepHOM GU3UKN K
$U3MKM TBEPAOrO TENA, FPaHMULbI
NPUMEHUMOCTM 3TUX 3aKOHOB U
$dU3NYECKYIO CYLLLHOCTb ABNEHUI U
NPOLLECCOB, MPOUCXOAALLNX B
npupoae.

MNepeyeHb TeOpeTUUECKUX BONPOCOB K 9K3aMEHY
1. KwuHemaTMka nocTynatenbHoro AsuikeHusa. [oHATME paanyc-BEKTOpa, CKOPOCTU U YCKOPEHMA.
HauyanbHble ycnosusa. MNpsamasn 1 ob6paTHan 3a43a4M MEXaHUKM.

2. [iBMKeHWe Mo OKPYKHOCTM. Yron NoBOpOTa, Yr/0Basa CKOPOCTb W YrI0Boe yckopeHue. CBA3b Yr/I0BbIX U
NIMHEWHbIX BE/IMYMH.

3. KpuBoauHeiHoe ABWMKeHWe. TaHreHumanbHOe M HOopMasbHOe ycKopeHue. MonHoe ycKopeHue. Yron
MeXAay CKOPOCTbIO U YCKOPEHUEM.

4. WHepumanbHble cUCTeMbl oTcyeTa. MMOHATUE CUAbl, Maccbl M MMMynbca. OCHOBHOW 3aKOH AWHAMMKM
nocTynaTe/IbHOro ABUNKEHUSA.

5. MoOMeHT wumnynbca M MOMEHT CUAbl OTHOCUTENbHO TOYKM. OCHOBHOE YpaBHEHUE AUHAMUKU
BPALLATENBHOTO ABUMKEHMS.

6. BpalleHne BOKpYr HemoABUXKHON ocu. MOMEHT MHepuuu. PacieT MOMEHTOB MHEpPUMKU MPOCTbIX Te.
Teopema LtenHepa.

7. 3aKOHbl COXpaHEHMA B MexaHWKe. 3aMKHYTad CMCTemMa. 3aKOHbl COXPaHEHWA MMMYAbCa U MOMEHTA
MMMYbCa.

8. Pabotau MOLLHOCTb. KnHeTnyeckas HEPrmna NocCTtynaTeabHOro 1 BpawatesibHOro AB1UXXeHUA.
9. KOHCGpBaTMBHbIe cunbl. MoTeHUManbHan IHepruAa. 3aKoH COXpaHeHUA NOJIHON MeXaHNYecKo Heprun.

10. [OBa cnocoba onucaHua B3aMMOLENCTBMA. [BUNKEHME YacTMLbl B OGHOMEPHOM CTALLMOHAPHOM Mose.
CBA3b MeXAay CUI0M N NOTEHLUNANABHOW SHEpPTUen.

11. FapmoHunyeckme KonebaHusA. AMNAUTYAa, YacToTa, HavanbHaa dasa. MatemaTuyeckuii U GU3nYECKUit
MaATHUK. DHepPrna rapMoHMYECKUX KonebaHni.

12. 3atyxatowpme KonebaHUA. XapaKTepPUCTUKM 3aTyXaHMA. DHEPrua 3aTyxatolmx KonebaHuni.
13. O6uee noHATUE O BONHAX. XapaKTePUCTMKK Beryueit BoaHbI. BoNHOBOE ypaBHEHWE NNOCKOM BOHbI.
14. HanokeHue ynpyrux BonH. CToA4asn BosHa U ee ocobeHHOCTU. KonebaHne HaTAHYTOM CTPYHbI.




CTPYKTYpPHbIN aneMeHT
KOMNeTeHUMMU

MNnaHnpyemblie pesynbTaThl
obyyeHun

OueHo4Hble cpeacTsa

15. Noctynatbl diHWTeMHA. 3ameaneHne BpemeHU. JIOpeHLEeBO COKpallleHWe ANUHbL. PensTuBMUCTCKUe
WMHBapuaHTbl. MHTepBan.

16. Penatmsuctcknin mmnynbc. CBA3b MACCbl, SHEPrMM M MMMYAbCA YaCTUUbl. DHepPrusa MoKoA. 3aKOoHbI
COXPaHEHMA NPU PeNATUBUCTCKUX CKOPOCTAX.

17. Makpocuctema. MUMKPOCOCTOAHUE M MaKPOCOCTOAHUE cucTembl. CTaTUCTUYecKUn nogxod. lMoHaTue
BEPOATHOCTU U CpeAHEN BENNYMHDI.

18. dyHKumA pacnpeneneHuns ciy4aliHoM BeMUYUMHLL. PacnpegeneHme MoaeKkyn no npoeKkLmMam CKOpPoCTe.
19. PacnpepeneHune mosekyn No Mmoaynato ckopoctn. Hanbonee BeposTHas, cpeaHan n cpeaHeKBaLpaTUYHanN
CKOpOCTH.

20. Mogenb wnpgeanbHoro rasa. [asneHve M TemnepaTypa C TOYKM 3PEHMA MOJIEKYNSAPHO-KUHETUYECKON
Teopuu. YpaBHeHUe COCTOAHMA naeanbHOro rasa.

21. PacnpepeneHve MONEKy/n MAeanbHOro rasa no BbicOTe B nose Taxectu 3emnn. bapomertpuyeckas
dopmyna.

22. MoHATMe cTeneHeit cBoboabl MoseKynbl. TeopemMa O paBHoOpacnpeseneHUM SHEPTMM MO CTeneHAM
cBobogpl.

23. BHyTpeHHAs aHeprua Kak GpyHKUUA COCTOAHUA cucTembl. MNepBoe Hayano TepMoaANHaAMMKMN.

24. PaboTa Kak GyHKUMA npoLecca. M30Xxopuyecknin, M3obapruyeckunini n U3oTepMmUYecKmii NPOLLECCHI.

25. TMoHATMe TenNoeMKOCTU. TENI0EMKOCTb NPU N30XOPUYECKOM U M30bapuyeckom npotieccax. MoctoaHHas
aanabaTbl.

26. AgmabaTtnyeckmii npouecc. [lepBoe Havyano TepmMOAMHAMUKM AnsA  aamabaTMyeckoro npouecca.
YpaBHeHue lNyaccoHa.

27. Unknuueckmin npouecc. KoapduumMeHT nosie3HOro AencTeus TENN0BOW MalluHbl. BTopoe Havano
TepmogmHamukn. Popmynnposkn Knaysmyca n KenosuHa.

28. MNpobnema HeOHPATUMOCTM TEMIOBbLIX MPOLLECCOB. DHTPOMMUSA CUCTEMbI U ee CBoWCTBa. Teopema HepHcra.
29. OcHOBHOE ypaBHEHME TepMOAMHAMMUKMK. IHTPONWUA WUAEeaNbHOrO rasa. M3mMeHeHMe 3HTPOMMU Npu
nsonpoueccax.

30. Uukn KapHo. Teopema KapHo. TepmogMHamuyeckasa LKana TemnepaTtyp. TpoWHas To4YKa BoAbl KaK
pernepHas TOYKa.

31. CratucTuyeckuit Bec MaKpococTosiHuA. CyTb HeobpatumocTu. CTaTUCTUUECKWUIA CMbICA 3SHTPOMUM.
®opmyna bonbumaHa.




CTPYKTYpPHbIN aneMeHT

MNnaHnpyemblie pesynbTaThl

OueHo4Hble cpeacTsa

KOmMMeTeHummn obyyeHun

32. TpaHUUbl MNPUMEHMMOCTM MOJENU UAeanbHoro rasa. YpaBHeHuMe BaH-aep-Baanbca. M3oTepmbl
peanbHOro rasa.
33. Cunbl B3aumogencTeua B npupoge. IneKkTpocTaTnyeckoe nose. 3akoH KynoHa. HanpaskeHHOCTb
3NeKTpocTaTuyeckoro nona. MNpuHumn cynepnosnymu.
34. Cunosble nMHU. MOTOK BEKTOPA HANPSAXKEHHOCTU SNEKTPOCTaTUYecKoro noas. Teopema laycca.
35. MoteHuwman. Teopema o0 LMPKYAALMM BEKTOPA HANPAXKEHHOCTU SNEKTPOCTAaTUYECKOTO Nos. CBA3b MeKay
HanNpPAXeHHOCTbIO U NOTEHLMANOM.
36. dnekTpoemkocTb. KoHaeHcaTopbl. CoeguHEHWE KOHAEHCATOPOB. DHEPrus  KOHAEHcaTopa. JHeprua
3N1eKTPUYECKOoro nons.
37. dneKTpuyeckuii ToK. NNOTHOCTb TOKa. YpaBHEHMEe HenpepbiBHOCTU. 3akoH Oma B anddepeHunanbHoOM
dopme.
38. ConpoTtussieHMe NpoBOAHUKOB. CTOPOHHME cubl. 3akoH  Oma B MHTerpasnbHoi popme.
39. Mpasuna Kupxroda ana pacyeTa pa3BeTBAeHHbIX Lienein. MowHOCTb TOKa. 3akoH Axoyns-/leHua.
40. EguHaa npupopa 3/1EKTPUYECKOro M MarHuTHoro nosdA. lMone asukywerocAa 3apsaga. MpuHuumn
Cynepnosuumm MarHUTHbIX nosei. 3akoH buo-Casapa.
41. TNOTOK M UMPKYNALMSA BEKTOPA MHAYKUMU MarHUTHOro nons. Teopema laycca u Teopema 0 LMPKYAALMMK.
42. Cuna NopeHua. Cuna Amnepa.
43, 3aKOH 3/1eKTPOMarHMTHOM MHAYKunn dapagen. Mpasuno JleHua. BuxpeBoe aneKkTpmuyeckoe nosne.
44, filBneHne camoOUHAYKUMWN. MHAYKTUBHOCTb. IHEPIUA KOHTYPA C TOKOM. IHEPrMA MarHMTHOrO Nos.
45. 3nekTpuuyeckoe nose B BelwectBe. Monapusauma AM3NEKTPUKA. BEKTOp 3/1EeKTPUYECKOro CMeLLeHus.
JdunanekTpuyeckaa NpoHNLAEeMOCTb BeLLecTBa.
46. MarHuTHoe none B BewecTBe. HamarHMYeHHOCTb. HanpseHHOCTb MarHUTHOro noss. MarHuTHas
NPOHULAEMOCTb BelLecTBa. PeppomarHeTUKu.

YmeTb NPUMeHATb GU3NYECKME 3aKOHbI U MpumepHbIiA NnepeyeHb NPAKTUYECKUX 3a4aHUINA

$dU3MKo-MaTemaTMYECKM annapaT
ONA PeLleHNn He TO/IbKO TUNOBbIX,
HO 1 6os1ee CNOMKHbIX
HecTaHAAPTHbLIX 33434 B paMKax
DOU3MKM U CMENKHDBIX AUCLMMANH

3agaHue 1.Touka ABMXKETCA B NNOCKOCTM XOY MO 3aKOHY: x =—2t;y =4t(1—t). HaiT1 ypaBHeHWe TpaeKTopuu

y = f(X) nu306pasntb ee rpadmueckn; sektop ckopoct VM yckopeHus 8 B 3aBUCMMOCTU OT
BPEMEHU; MOMEHT BPEMEHM to, B KOTOPbIN BEKTOP YCKOPEHUA 8 COCTaBAAET yron Ti/4 ¢ BEeKTOPOM CKOPOCTM
V .OtBeT: y=—x*-2x; V=-2 +4(1-2t)], a=-8],t%=0,75c.

3apaHue 2. Teno BpalLlaeTca BOKPYr HEMNOABMMKHOW OCU MO 3aKOHY ¢ =2+4.t—2.t>. HaitTu: 1) cpegHee
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3HaYeHMe YrN0BOM CKOPOCTU () 3a NPOMEKYTOK BPEMEHM OT t=0 10 OCTaHOBKM; 2) YII0BYIO CKOPOCTL TeNa

B MOMeHT BpemeHu t=0,25 ¢; 3) HopmanbHOE YCKOPEHNE TOUKM, HAXOAALLENCA Ha PAcCTOAHNN 1 M OT ocK
BpaLLEeHMA B TOT e MOMeHT BpemeHn. OTeeT: 2paa/c; 3 paa/c; 9 m/c.
3apaHue 3. LLlap maccoit m;=4Kr ABUMKeTCA CO CKOPOCTbio V=5 M/C 1 CTaNKMBaeTCA C LIapoOM Maccoi m, =6 Kr,
KOTOPbIN ABUMKETCA €My HaBCTPEYY CO CKopocTbio V,=2 m/c. Onpegennte CKOPOCTM WapoB nocae yaapa. Yaap
cyMTaTh abCONOTHO YNPYrMM, MPAMbIM U LieHTpanbHbiM. OTeeT: 3,4 m/c, 3,6 m/c.
3apaHue 4. Ban B BMAe CNAOWHOIO umanHapa macco my=10 Kr HacaxKeH Ha ropu3oHTa/IbHyo ocb.  Ha
UMANHAP HAaMOTaH WHYP, K CBOOOAHOMY KOHLLY KOTOPOro NOABELUEHA M'MPS Maccolt  m,=2 Kr. C Kakum
ycKopeHuem ByeT onycKaTbCA IMpsA, eCu ee NpeAoCcTaBUTL camoit cebe? OTeeT: 2,8 m/c’.
3apaHue 5. Onpeaenntb NepUoL, YacToTy M HaYabHYHO $asy KonebaHU TOUKKN, OBUKYLLENCA NO YPAaBHEHMIO:
x=A4-sine(t+7) rae w=2,51 ¢, 1=0,4 ¢,A=0,02 m. KakoBa CKOPOCTb TOUYKM B MOMEHT BpemeH# 0,8 c. OTBeT:
T=0,8¢; v=1,25 c'; V=0,157 m/c.
3agaHue 6. HallamTe ans rasoobpasHoro asoTa Temnepatypy, NPy KOTOPOI CKOpocTAM MoaeKkyn v, = 300 m/c
n v, = 600 m/c COOTBETCTBYIOT OAMHAKOBbIE 3HaYeHMA GYHKUMK pacnpegeneHua Makceenna f(V). OTeeT:
MO V) gan
4k In(v, /V,)

3apaHue 7. VigeanbHblil 4BYyXaTOMHbIV ra3 06bemom 5 1 1 gasneHrem 10° Na M30xopuyeckn Harpenu, B
pe3ynbTaTe Yero cpeaHAA KMHETUYECKana IHeprna ero moaekyn yseandunacob ot 0,0796 aB go 0,0923 sB. Ha
CKOJIbKO MPW 3TOM U3MEHUTLCA AaBaAeHue rasa? B ganbHenwem ras M3soTepmMmMyYeckn paclimpuam 4o
HayanbHOro AasneHua. Onpegennte obbem rasa B KoHue npouecca. OTeeT: ysenmuntca Ha 0,16 MMa; 5,8 5.
3apaHue 8. Onpegennte KOapdULMEHT TENJONPOBOAHOCTU A a30Ta, €N KO3GOULUMEHT AUHAMUYECKOM
BA3KOCTU N A/1A HEro Npu Tex xe ycnosuax paseH 10 mkMa-c. Oteet: A=7,42 mBT/mK.
3apaHue 9. 12 r a30Ta Haxo4saTcA B 3aKpbITOM cocyge ob6bemom 2 n npu Temnepatype 109C. NMocne
HarpeBaHuA AaBNeHne B CoCyAe cTano paHo 10*mm.pT.cT. Kakoe KonnuecTso Tenna 6bi10 COOBLLEHO rasy
npu HarpesaHun? OTBeT: 4,1-10° O.

3apaHue 10. Cmewwann Bogy maccoit m;=5Kr npu temnepatype T,=280 K ¢ Bogoin maccoin m,=8Kr npu
Temnepatype T, =350 K. HaliTu: 1) TemnepaTtypy 6 cmecu; 2) usmeHeHume AS sHTponuu, npoucxoadilee npu
cmewmanmn.  OtseT: 323 K; 0,3 kx/K.
3apaHue 11. ToueuHble 3apAaabl q:=10 HKA u g,=-20 HKn HaxoaATCcA B BO3AyXe Ha pacctoaHum 10 cm apyr ot
apyra. OnpeaenvTb HaNPAXKEHHOCTb NONA B TOYKE A, yA3NeHHOM Ha paccTosiHMe 6 CM OT MepBOro M Ha 8 cm oT
BTOpPOro. Kak U3MeHUTCA NOTEHLMAaNbHAA SHEPTUA B3aUMOAENCTBUA 3apAL0B, eCIN NEPEMECTUTb BTOPOA
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3apag, B 3Ty TOUKY? KaKylo A4/1A 3TOro HyXHO coBepluntb paboty? OteeT: 37,6 KB/Mm; 12 MKXK.

3apgaHue 12. Tpu NNOCKMX BO3AYLWHbIX KOHAEeHcaTopa ¢ eMKocTAMM C1=1,5MKD, C,=7 MKD, C3=2 mKP
coeAnHeHbl Nocneao0BaTeNbHO U NPUCOEANHEHBI K UCTOYHUKY TOKa. [pn 3TOM 3apAag BTOPOro KoHAeHcaTopa
paseH 14-10™ Kn. a) HaitTi sHepruto sToit 6aTapeu. 6) He OTK/NtOYaA MCTOYHMKA TOKa OT GaTapem
KOHAEHCaTopOoB, Pa3aBUraloT NAACTUHbI TPETbero KOHAEHCaTopa, YBeNMUYMBAA PACCTOAHUE MeXAY HUMK B 2
pa3a. HaillTu usmeHeHne eMKocTu U 3apsaga 6atapeun. Oteet: 490 mAXK, 0,21 mKD, 0,4 mKn.

3apaHue 13. [1ga anemeHTa (€,=1,2B,r; =0,1 0Om, €,=0,9 B, r, =0,3 Om) coeanHeEHbI OA4HOUMEHHbIMMU
nontocamu. ConpotmsneHune R coegMHUTENbHbIX NPpoBoA0B paBHO 0,2 Om. OnpeaennTsb cuay ToKa B uenu |
W PA3HOCTb NOTEHLMANO0B HA 3a*KMMAX Kaxaoro ncrouyHunka. Oreet: 0,5 A; 1,15 B; 1,05 B.

3apaHue 14. Kpyrosoit BUTOK pagnycom R=15,0 cm pacnonoKeH oTHOCUTENIbHO BECKOHEYHO AJIMHHOrO
NpoBo/Aa Tak, YTO ero NAOCKOCTb MNapannesnbHa nposogy. NepneHanKynAp, BOCCTAHOBAEHHbIN Ha MPOBOL 13
LeHTpa BUTKA, ABNAETCA HOPMAsbIO K NNOCKOCTM BUTKA. Cuna ToKa B nposoae |;=5A, cuna ToKa B BUTKE TOKU
I,=1A. PaccTosiHne OT UeHTpa BUTKa Ao nposoga d=20 cm. Onpeaennte MarHUTHYO MHAYKLUMIO B LEHTpPE
BUTKa. OTBeT: Bo=6,5MKTn.

3apaHue 15. MNpoBoaALLMI NNOCKNI KOHTYP, MMetoLLMiA GOopMy OKPYKHOCTU paguyca r = 0,05 m nomelLeH B
O0AHOPOAHOE MarHMTHOE Noje TaK, YTO IMHUN MAarHUTHOM MHAYKUUKW NOAA HanpasaeHbl NeprneHauKyaapHo
NAOCKOCTM KOHTypa. ConpoTuBaeHue KoHTypa R =5 Om. MarHUTHasa MHAYKLMA MeHAETCA Mo 3aKoHy B = kt,
raoe k=0,2 Tn/c. Onpegenute: a) 3.4.C. UHAYKUMW, BO3HUKAIOLLYHO B STOM KOHTYpe; 6) CUay MHAYKLUMOHHOIO
TOKa; B) 3apA4, KOTOPbIV NpOoTeYeT No KOHTYPY 3a Nep.ble 5 cekyHA usmeHeHus nons. OteeT: 1,6 mB; 0,3 MA;
1,6 mKn.

3apaHue 16. KaTywka HamoTaHa meaHbIM NpoBoLom guameTpom d=0,2 mm ¢ obuielt anmHomn =314 m un
MMeeT MHAYKTUBHOCTb L=0,5 1. OnpeaennTb CONPOTMBIEHUE KaTyLKK: 1) B LLenM NoCTOAHHOIO TOKa; 2) B
Lenu nepeMeHHOro Toka ¢ yactotom v=50 'u. OteeT: R=160 Om; R=224 Om.

Bnagetb

NPaKTUYCCKIMHA HaBBIKAMHU
UCIIOJIb30BaHUS JJIEMEHTOB
(bu3NYeCKOro HKCIEpUMEHTa W
pemieHuss (U3MYECKUX 3a/1ad Ha
NPYTUX JUCHUTUINHAX;

HaBBIKAMHU U METOMKaAMH
00001IeHUS pe3ynbTaTOB

lMpumepHsoiii nepevyeHb 8onpocoe u 3a0aHuli no nabopamopHeim pabomam

Ne 1 «MpumeHeHne 3aKOHOB COXPaHEHWA ANS ONpeaeieHUs CKOPOCTU NoJIeTa Nyan»

MpvBeauTe NpUMepbI CUJ, AAIOLWMX PasHble BUAbI NOTEHLMANbHOM 3Heprum. Kakue ns HUX NPUCYTCTBYIOT B
OaHHOM paboTe? M306pasunte cxemy sKCNEPUMEHTA/IbHON YCTAHOBKM U YKaXKUTE Ha HelN CuAbl, AeNCTBYOLWMNE
Ha BCe Tesla, BXOAALLME B CUCTEMY, B KaKAblii MOMEHT BPEMEHMW.

KaKkune BeIMUMHbI UMeNN KUHETUYECKAsA U NOTEHLMAIbHAA SHEPTUA CUCTEMbI «MYASA+MAATHUKY B Pa3IMYHbIE
MOMEHTbI onbITa? MpeacTaBbTe CXEMY U3MEHEHWUS KNHETMYECKOM M NOTEHLMA/IbHOM SHEePrUM CUCTEMDI.
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pelIeHNs 3a7a4, | A KaKMX MOMEHTOB BPEMEHU B JaHHOM 3KCNEPUMEHTE MOXKHO NMPUMEHATb 3aKOH COXPaHeHWUA
AKCIEPUMEHTATbHON MEeXaHMYEeCKOoM SHEpPrnK, a A1a KakMx Henb3a u novyemy?
ESITEIILHOCTH; OnA KaKMX MOMEHTOB BpeMeHM B JaHHOM 3KCMEePUMEHTE MOXKHO NPUMEHATb 3aKOH COXPaHEeHMA MMMY/bCa, a
METOZIaMH  SKCIIEPUMEHTATIBHOTO | AR KaKMX He/b3A 1 noyemy?
HCCIIeIOBAHUS B (usuxe | VIcnonb3ya 3aKoHbI COXpaHEHNA NoyunTe GOpMYNy AN1A pacieTa CKOPOCTU NOJIETa Ny/IN B AaHHOM pabore.
(nnaHupoBaHue, mocraHoBka u | Kak npoussoauTea 06paboTKa aKCNepMMeHTasIbHbIX AaHHbIX B AaHHOM paboTe. Kak onpeaenserca

00paboTKa IKCIIEPUMEHTA);
HaBbIKAMU
MCKIAUCHUIITIMHAPHOT'O
NPUMEHEHHS 3aKOHOB (DU3HKH.

[0BepUTESIbHBIV MHTEPBA CKOPOCTU U CpefHAA KBaZpaTUYecKaa NOrpeLlHoCTb OTKIOHEHUA MAATHUKA?

Ne 24 «PacwupeHue npeaena M3MepeHmna amnepmeTpa NOCTOAHHOTO TOKa»

KaKoB NpuHLMN AeACTBUA 3NEKTPOU3IMEPUTE/NbHBIX NPUOOPOB MArHUTOINEKTPUYECKOTO U
3NEKTPOMArHUTHOrO TUMNa, NPMMeHAEMbl B aHHOW paboTe?

Y10 Ha3bIBatOT TOKOM NMOJIHOTO OTK/IOHEHUA U HAaNPAXKEHWEM NOJIHOTO OTK/IOHEHMA 31eKTPOU3MEPUTE/IBHOTO
npubopa?

Kaknm o6pasom BKAOYAIOT aMMepPMETP U BOIbTMETP B 3/IEKTPUYECKYIO Lienb A/1A U3MEPEHNA TOKA U
HanpsaxeHna? MNpoaeMOHCTPUPYINTE HaBbIKW BKAKOYEHNA 3TUX NPUOBOPOB B 3NEKTPUYECKYIO Lienb.

Y70 Takoe WyHT? 114 4ero 1 Kak oH ncnonbyetca? NpoaemMoHCTpUpYIiTe NCNONb30BAHME LIYHTA.

Y70 Takoe pobaBoyHoe conpoTusaeHue? s Yero u Kak oHo ucnosb3yetca? MpoaeMoHCcTpupyiiTe
MCcnosb3oBaHWe A06aBOYHOIO CONPOTUBAEHUSA.

MpoaeMOoHCTPUPYITE BO3MOXKHOCTb NpumeHeHmMa cpeabl Microsoft Excel (nnm gpyroii cpeabl) gnsa obpaboTku
3KCNEepMMEHTA/IbHbIX AaHHbIX.

Kak B JaHHOM paboTe MUHUMU3NPYETCA NOrPELLHOCTb SKCNEPUMEHTANbHbIX AAHHbIX?

Ne 28 «OnpeaeneHe NHAYKTUBHOCTU KaTyLLKM MU MarHMTHOM NPOHULAeMOCTU GeppoOMarHUTHOro Tena»
Kakne npnbopbl npumeHANUCH B aHHOM paboTe ana onpeaenva napameTpos NOCTOAHHOIO U NepeMeHHOro
TOKa?

Monyumte dopmyny AnA pacyeTa NOAHONO CONPOTUBAEHUA LENN NEPEMEHHOTO TOKA, MCNONb3YEMON B aHHOMN
paboTe (A NpeacTtaBNeHHON NpenoaBaTenem).

Kak onpegensnacb MHAYKTUBHOCTb KaTyLLKM B aHHOM paboTe? Kaknm elie cnocobom MOXKHO onpegennTb
WHAYKTUBHOCTb?

MpoaeMOoHCTPUPYITE BO3SMOXHOCTb NpUmeHeHMA cpeabl Microsoft Excel (nnn gpyroii cpeabl) gns 06paboTkm
3KCNepMMEHTaNbHbIX AAHHbIX.

Ne 14 «OnpeaeneHue nokasartens aanabatbl metogom KnemaHa un [lesopma»

O6bACHUTE XO4 3KCNEPMMEHTA U pe3ybTaTbl pacyeTa.
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HasoBuTe npoLecchl, NPoUCXoaalume C rasom, B Xo4e IKCNepMmMeHTa U M306pasute nx rpadpmyeckiu.
3anuwuTe ypaBHeHUs gns BbiBoga GopMysibl NOKasaTens aanabarol.

MpoaeMOHCTPUpPYINTE BO3MOXKHOCTb NpumeHeHus cpeabl Microsoft Excel (nnmn gpyroii cpeapl) ans o6paboTkm
3KCMEePUMEHTANbHbIX AaHHbIX.

Kak B AaHHOI paboTe MUHUMM3INPYETCA NOrPELHOCTb IKCNEPUMEHTA/IbHbIX AAHHbIX?

Ne 34 «OnpeaeneHve A/1MHbI CBETOBOW BO/HbI U XapaKTEPUCTUK ANPPAKLMOHHOMN pelleTKu»

KaKkoBbl NapaMeTpbl U XapaKTEPUCTUKN ANDPAKLMOHHOW PELLUETKM, MPUMEHAEMON B IKCNEPUMEHTE?
Monyunte bopmyny AN onpeseneHus 4MHbl CBETOBOW BOAHbI NPU AndpPaKLMM Ha ANdPAKLMOHHOM
pelueTKe.

KakoBO NpaKTnyeckoe npumeHeHue AUMPPaKLMOHHbIX PELIETOK?

Kak B AaHHOI paboTe MUHUMM3INPYETCA NOrPELHOCTb IKCNEPUMEHTAIbHbIX AAHHbIX?

Ne 42 «OnpeaeneHne rnaBHbIX KBAHTOBbIX Yncen BO36YKAEHHbIX COCTOAHUI aToMa BOA0OpOAa»

MoACHUTE YCTPOMCTBO M NPUHLMN PabOoTbl CNEKTPOCKONA, UCMOJIb3YeMOro B AaHHOM paboTe

Monyunte bopmyny Ans onpeaeMHUSA raBHbIX KBAaHTOBbIX YMCEN BO3OYXKAEHHbIX COCTOAHWUI aToMa
BOAOPOAA M APYIrUX BOAOPOAONOA0OHbIX aTOMOB

Y710 HasbIBaeTCA rPafynMpPOBOYHbIM rpaduKkom?

MpoaeMOoHCTPUPYITE BO3MOXKHOCTb NpUmeHeHMA cpeabl Microsoft Excel (nnm apyroii cpeabl) gnsa 0bpaboTku
3KCNEepPMMEHTa/IbHbIX AaHHbIX

OMK-4 roToBHOCTbIO C €CTeCTBEHHOHaYUYHbIX NO3ULNIA OLLEHMBATb CTPOEHUE, XMMUYECKUIA U MUHEPAJIbHDBIA COCTaB 3eMHOI KOpbl, Mopdonornueckne ocob6eHHoCTN U
reHeTM4YecKme TMNbl MeCTOPOXKAEeHUM TBEPAbIX NOJIE3HbIX MCKONAeMbIX NPU peLleHnu 3a4ad No pauMoHabHOMY U KOMMIEKCHOMY OCBOEHUIO reopecypcHOro noTeHuMana

HeAap

3HaTb

MeToAbl aHaM3a U MOAENIMPOBaHMA
CNIOXKHbIX GU3NYECKMX NPOLLECCOB;
MeToAbl U NoAxoab! K
TEeopeTUYecKomy u
3KCMEepPUMEHTaNbHOMY
nccaefoBaHUIO, MPUMEHSIEMbIE B
dU3MKe 1 pacnpocTpaHatoLmecs Ha
Apyrve 061acTv 3HaHWU.

Ilepeyenb BONPOCOB K 3a4eTy:

Cuctema ypaBHeHMi MaKkcBenna Kak 0606LieHMe pa3spo3HEHHbIX ABJEHWUI 3NEKTPUYECTBa U MarHeTU3Ma.
MaTepuanbHble ypaBHeHUA.

2. CsoiicTBa ypaBHeHUit Makcsenna. MpeAcKkasaHWe CyLecTBOBaHUA 3/1EKTPOMArHUTHbIX BOJH.

3. DNeKTpoMarHWTHble BOJ/IHbI. BoNHOBOE ypaBHeHMe. CBOMCTBA 3N1E€KTPOMArHUTHbBIX BOJIH.

4. TInockas 3NEKTPOMArHUTHaA BO/MHA W €€ OCHOBHble XapaKTePUCTUKU. DHeprus U UMNy/bC
9/1eKTPOMArHUTHOMN BOJIHbI.

5. EcTecTBeHHbIi U NonApusoBaHHbIi cBeT. CTeneHb NOAAPU3ALMM JIMHENHO MNOMAPU3OBAHHOMO CBETa.
3akoH Mantoca.

6. MMonApusauMa NpPU OTPAXKEHUU W NPENOMNEHUM CBETa Ha rpaHuLe pasfAena AWSNEKTPUKOB. Yron
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bptocTepa. [1BoliHOE NyyenpenomaeHme.

7. Cnocobbl nonApusaLmMm ectecTBeHHoro caeta. Mpusma Hukons. BpallleHre NaoCKoCcTM NoAspusaLmMm CBeTa
NPY NPOXOXKAEHMM Yepe3 ONTUYECKM aKTUBHYIO Cpesy.

8. LUKana aneKkTpomarHuTHbIX BOAH. OCOBEHHOCTM ONTMYECKOro AuanasoHa. MokasaTtenb NpenomaeHus
cpeapl.

9. KorepeHTHble BOAHbl. WHTepdepeHUMa cBeTOBbIX BOAH. CNOXKeHMe WHTEHCUMBHOCTEM B C/yyae
HEKOrepeHTHbIX M KOrepeHTHbIX KosiebaHuiA.

10. Ontuyeckan pasHocTb xo4a. CBA3b OMNTMYECKOM PA3HOCTM XO4a ABYX BOJIH C Pa3sHOCTbiO $a3 mexay
HUMUW. YCNOBUA MAKCUMyMa N MUHUMYMA.

11. Cxema lOHra ansa HabntoaeHUa UHTepdepeHLMn. BpemeHHas M NPOCTPaHCTBEHHAA KOT€PEHTHOCTb.

12. WNHTepdepeHums B TOHKMX NneHKax. HabaogeHne konel, HoloTOHa B OTPAXKEHHOM U NPOXOAALLEM CBETE.
13. Asnenune andpakuuun. Qudpakums GpeHena n PpayHrodpepa. NMpuHumn MNoireHca-PpeHens.

14. Oudpakuma OdpeHena Ha Kpyrnom oTtBepcTun. 30Hbl dpeHenda. paduyeckuii meTon cnoxeHus
AMMANTYA.

15. Oudpakuma @payHrodepa Ha y3KOM nNpAMOAMHENHHOW wenn. [AudpakuMOHHAA pelleTka Kak
COBOKYMHOCTb KOHEYHOIO YMCANa Lene.

16. Tennosoe nsnyyeHue Tena. 3akoH CtedaHa-bonbumaHa. 3aKoH cMmelleHMaA BuHa. TunoTtesa MnaHKa.

17. ®oToadpodekT. 3akoHbl CTonetoBa. PDopmyna NHLWTENHA.

18. ®oToHbI. AaBneHune ceeta. KopnyckynapHO-BONHOBOM AyaiM3M CBETa.

19. PaccesHve poToHa Ha cBOBoAHOM 3/1eKTpoHe. Popmyna KomnToHa.

20. BonHoBble cBOMCTBA YacTuL,. [AMHa BOSIHbI Ae Bpoiina. dKcnepumeHTabHbIe NOATBEPKAEHNA TMNOTE3bI
ae bponna.

21. NpuHuMn HeonpegeneHHoctn. CooTHoweHWe HeonpeaeneHHocTelr [elseHbepra. OcobeHHOCTU
npoLecca N3MepeHus B KBAaHTOBOM MeXaHMKe.

22. ®dusnuyeckoe wucToNKOoBaHMe BOJIH Ae bpoina. BonHoBas ¢yHKUMA M ee cBoMcTBa. [NOTHOCTb
BEPOATHOCTM OOHapPYKEHMA YacTULbI.

23. OcHoOBHas 3a4a4a KBaHTOBOM MeXaHMKW. HecTauMoHapHOe 1 cTauMoHapHoe ypaBHeHue LWpéanHrepa.
24. Yactmua B o4HOMEPHOW BECKOHEYHOW NPSAMOYro/ibHOW MOTeHUManbHOW Ame. KBAaHTOBAHWE 3HEPruu.
CobCTBEHHbIE PYHKLMM COCTOAHUS YaCTULLbI.

25. TpoxoxaeHWe YacTuLbl Yepes NOTeHUMANbHBIN Bapbep. TyHHeNbHbIN 3 deKT.

26. KBaHTOBbI rapMOHMYECKUI OCLUANATOP.
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27. MnaHeTapHaa moaenb atoma. MNoctynatel bopa. KBaHTOBaHWe 3HepruM BoAOPOAONOA06HONM CUCTEMBI.
28. WU3nyueHme BopopoaonogobHbix cuctem. CneKkTpasbHble cepum atoma Boaopoaa. O6o06uieHHas
dopmyna Banbmepa.
29. CneKTpbl MHOTO3/1EKTPOHHbIX aTOMOB. 3aKOH Mo3au.
30. VYpaBHeHue WpegunHrepa ana atoma Bogopoaa. KBaHToBaHWe MoMeHTa UMnynbca. Mpasuna otbopa.
31. CnuH aneKkTpoHa. KBaHTOBble 4MCNA, OMWUCbIBAKOWME COCTOAHME 3/EKTPOHa B aTome. KpaTHoOCTb
BbIPOXKAEHUA IHEPreTUYEeCcKUX ypoBHel. MpuHumn MNaynu.
32. MpUHLMN TOXAECTBEHHOCTN OAMHAKOBbIX YacTuL,. 5030HbI U pepmmnoHbl. KBaHTOBbIE pacnpeseneHms.
33. CBoboAHblE 3N1EKTPOHDbI B MeTanne. IHeprna Pepmu. 30HHaA Teopusa TBEPAbIX Te.
34. 3neKTponpoBOAHOCTb METANIOB M NOJYNPOBOAHMKOB. CBEPXNPOBOAMMOCTD.
35. flBneHune pagmoakTMBHOCTU. OCHOBHOM 3aKOH PafMOaKTMBHOrO pacnaga. MNoctoaHHana pacnaga. Nepuog,
nosypacnaga.
36. CocTaB M xapaKTepUCTUKM aTOMHOTO fapa. KanenbHaa mogenb. Pasmep v cnuH agpa.
37. Macca u sHeprvsa cBA3W aTOMHOrO Agpa. 3aBUCMMOCTb YAEe/IbHOW 3HEPrus CBA3M OT MAcCOBOro 4Yucna.
O6onoyeyHas mogenb aapa.
38. ApepHble peakuun. IHeprus peakumm. Peakuyn feneHuns u cuHTesa agep.
39. PaamoakTMBHble pAgbl. OCHOBHblE 3aKOHOMEPHOCTU O-M3NyveHUus agep. AavHa csoboaHoro npobera
o-4acTul,.
40. Tpu Buga B-pacnaga. dHepreTMHeckuii cnektp B-yactuu,. HertpuHo.
41. OcobeHHOCTU y-U3nyueHua agep. NpoxoxaeHune y-KBaHTOB Yepes BeLLecTBO.
42. KnaccuduKaums anemeHTapHbIX YacTul,. JIenToHbl. JIeNTOHHbIN 3apaa,.
AnpoHbl. BaproHHbIN 3apAaa. KBapkoBas Moaenb afpoHOB.

YmeTb MCNONb30BaTb CAOXKHbIE MpumepHbIiA NnepeyeHb NPAKTUUYECKUX 3a4aHUINA

du3nYecKkme mogenu gna onucaHma
peanbHbIX MPOLECCoB, BbIbUpaTh
MeToAbl UCCNeA0BaHMA, C MOMOLLbIO
nprMbopoB M3mepATb GpuU3MYeckme
BE/IMYMHbI, NPOU3BOANTL 06PabOTKY
3KCNEPUMEHTANbHbIX AAHHbIX,
NPOBOAMTL aHaIM3 NONYUYEHHbIX
pe3ynbTaToB

3apaHue 1. B onbiTe FOHra cTeKAAHHAA NAACTUHKA TOALWMHOM B 2 CM NOMELLAETCA Ha NyTU OAHOTO U3
NHTepdepmUpyoLWmMX Nydeit NnepneHaNKYAAPHO Ayyy. Ha CKoONbKO MOTyT OTANYATLCA APYr OT APYra 3HAYEHUs
nokasaTens NPeaoMIEHNA B PA3/IMYHbBIX MECTaxX NAACTUHKK, YTOObI U3MEHEHME Pa3HOCTM X043 OT 3TOM
HEeoAHOPOAHOCTUN He npeBbiwano 1 MKkm? OTBeT: A<n=5-10".

3apaHue 2. MNy4yoK 6en0ro cBeTa NafgaeT HOPMAJIbHO K MOBEPXHOCTU CTEKAAHHOM NAACTUHKN  TO/ILLMHOWM
d=0,5 mKm, HaxoaAwLelca B Bo3ayxe. [oKkasaTenb npenomaeHna ctekna n=1,5. B pesynbtate nHtepdpepeHLnn
MHTEHCMBHOCTb HEKOTOPbIX BOJIH, A/IMHbI KOTOPbIX EXKAT B Npegenax suanumoro cnektpa (ot 400 go 700 Hm),
YCUANBAETCA Npu OTpaxKeHuu. Onpeaennte gamHel 3Tnx BoaH. Oteet: 0,6 mkm4 0,43 MKMm.




CTPYKTYpPHbIN aneMeHT
KOMNeTeHUMMU

MNnaHnpyemblie pesynbTaThl
obyyeHun

OueHo4Hble cpeacTsa

3apaHue 3. MNnockas BoaHa (A=0,5MKM) NagaeT HOpManbHO Ha Anadparmy ¢ Kpyrabim oTBEpCTUEM
anameTtpom 1,0 cm. Ha Kakom paccToaHMM OT OTBEPCTUA Ha Er0 OCU A0MKHA HAXOAUTLCA TOYKa HabaoaeHUs,
YyTObObI OTBEPCTME OTKPLIBaNO: 1) ogHy 30HY PpeHento; 2) ase 30HblI PpeHens? OTeeT: 50; 25 m.

3agaHue 4. HaiTn HanbonbLwnii NOpsaAoK CNEeKTpa AN XKeNTol IMHUM HATPUA C AJIMHOM BOJIHbI A=589 HMm,
€C/IM NOCTOAHHAA ANdPaKLMOHHOM pelweTKkn d=2mKm. CKONbKO BCEFO MaKCMMYMOB AaeT 3Ta pelueTka? Mog
Kakum yrnom ¢ Habnogaetca nocneaHnin makcumym? OTeeT: 3; 7; 62°.

3apaHue 5. [1Ba nonAapmsaTopa pacnosioXKeHbl TaK, YTO Yron MeXAy UX NAOCKOCTAMM NPONYCKaHUA paBeH
25°. OnpesennTb, BO CKOJILKO Pa3 YMEHbLUIUTCA MHTEHCUBHOCTb €CTECTBEHHOTO CBETa NPU NPOXoxaeHUM: 1)
yepes oguH (Nepsblii) nonapusaTop, 2) yepes oba nonspmsatopa. KoadduuMeHT nornoleHma ceeTa B
nonapusartope paseH 0,08. OTgeT: 2,17; 2,88.

3apaHue 6. YepHoe Teno nmeet temnepatypy 3 KK. MNpu oxnaxaeHnm Tena ANMHA BONHbI, MPUXOAALLAACA Ha
MaKCMMYM M3/y4aTeNbHOM CNOCOHBHOCTUN, U3MEHMNACL HA 8 MKM. [JO KaKol TemnepaTypbl OX1aAMN0Ch TeNo?
OTBeT: 323K.

3aaaHue 7. Y3KUN Ny4OK MOHOXPOMATUYECKOTO PEHTIEHOBCKOIO U3/ly4eHMA NagaeT Ha paccensatoLlee
BeLLecTBo. [pn 3TOM ANIMHA BOHbI U3/Ty4eHUA, PaCCeAHHOro NoA yrnamu 60° 1 120°, oTanvatoTcs Apyr ot
apyra B 2 pasa. Cuntan, 4To paccesHue NPoOnUCXoamT Ha CBOBOAHbIX 31EKTPOHAX, HANTU AJUHY BOJHbI
nagatowiero usnydyerua. Oteet: 1,2 nm.

3apgaHue 8. KpacHana rpaHnua  ¢otosddeKkta aAnd  HEeKOTOporo meTanna pasBHa 275 Hm. Halitu: 1) paboty
BbIXOZa 3/IEKTPOHA M3 3TOr0 MeTaN/a, 2) MaKCMMasIbHYH CKOPOCTb 3/1IEKTPOHOB, BblPbIBAEMbIX U3 3TOrO
MeTa/lsla CBETOM C ANMHOM BOAH 180 HM, 3) MaKCMMa bHYIO KUHETUYECKYIO SHEPTUIO 3TUX 31eKTpoHOoB. OTBeT:
4,523B; 9,1-10° m/c; 2,383B.

3apaHue 9. dneKTpoH obnagaeT KMHeTnyeckon aHeprmeit 30 3B. OnpenenvTb £e6poNNEeBCKYIO A/IMHY BOJHbI
3NEeKTPOHaA. BO CKONIBKO  pa3 M3MEHWUTCA 3Ta AJIMHA BOJIHbI, €CIN KUHETUYECKAsA SHEPTUA YMEHbLUUTCA Ha
20%? OTseT: 2,2-10""m; 1,12.

3apaHue 10. MNpu ABUNKEHMM YACTULLBI BAOJIb OCU X CKOPOCTb €€ MOXKET ObITb ONpeseneHa ¢ TOHHOCTbIO
(owmnbkKoi) Ao 1 cm/c. HaiiTn HeonpeaeneHHOCTb KOOPAMHATLI, €CN YacTMLEN ABNAETCA: 1) 3N1eKTPOH, 2)
ApobuHka maccoit 0,1r. OTeeT: 0,01m; 10%%m.

3agaHue 11. Yactmua HaxoanTcsa B 6ECKOHEYHO ry6OoKoM O4HOMEPHOM NOTEHLMANBHON MMEA MUHUMANbHYIO
3Hepruio. KakoBa BepoATHOCTb OBHAPYMKEHUA YacTULbI B cpeaHel TpeTn ambl? OTteeT: 0,609.

3agaHue 12. OnpeaenuTb AMHY BOIHbI, COOTBETCTBYIOLLYIO TPETbEN IMHMM cepumn banbmepa: 1) B cnektpe
n3ny4yeHMM Boaopoaa, 2) B cnekTpe usnydyeHusa noHa reama. Oteet: 434Hm, 109HM.




CTPYKTYpPHbIN aneMeHT
KOMNeTeHUMMU

MNnaHnpyemblie pesynbTaThl
obyyeHun

OueHo4Hble cpeacTsa

3apauue 13. OnpeaenuTe NepuOA Noypacnaaa v HauabHYI0 aKTUBHOCTb BUCMYTa 53 Bi , ecn

N3BECTHO, YTO BUCMYT Maccon m =11, BbibpacbiBaeT 4,58~1015 6 —yactuu, 3a 1 cekyHay. Bo ckonbKo pa3
N3MEHUTCS aKTUBHOCTb 33 mecal? OTeeT: 5 cyToK; 64 pa3a.
3apgaHue 14. Aapo 6epunnna-7 B-pagmMoakTUBHO No cxeme K-3axBaTta. 3anucaTtb peakuuto. Kakue yactuubl
npu sTom obpasoBanuncy?

3agaHue 15. BbiumcanTb B a.e.M. Maccy Agpa °C, y KOTOPOro sHeprua CBA3U Ha OAMH HYK/IOH PaBHO
6,04 M3B. Otset: 10,0135 a.e.m.

3apaHue 16. ConHeyHas NOCTOAHHAA ANS 3eMan (3HePrns CONHEUYHOTo N3TyYeHUs, Naaatowero B
e4MH1LY BpeMEeHU Ha eaMHMLY NowWwaam B nepneHaMKyIapHOM HanpasaeHun) pasHa 1370 ,ﬂ,)-K/C'MZ.
Onupanck Ha 3Ty BeJINYMHY, HANAUTE, CKOJIbKO NO Macce BOAOPOAa BbIFOPAET EXKECEKYHAHO BHYTPW COMHLa,
€C/IN U3BECTHO, YTO MCTOYHUKOM 3HEPrnu CONTHLA ABNAETCA CUHTE3 YeTblpex AA4ep BoAopoaa C 06pasoBaHNEM
aapa reamna-4. Oteet: 630 MaH.T/C.

Bnapetb

HaBblkamu paboTbl C LUIMPOKUM
Kpyrom ¢usnyeckmnx npubopos u
obopyaoBaHus;

MeToAamMu nposeaeHUa GU3NYECKMX
N3MepeHui, pacyeTa BEIMYMH,
aHaN13a NO/YYEHHbIX AaHHBIX U
HaBblKaMW NAaHUPOBAHMUA
nccnefoBaTeNbCKOro npoLlecca.

TMpumepHsoiii nepevyeHb 8onpocos U 3a0aHuli no nabopamopHeim pabomam

Ne 14 «OnpegeneHue nokasatens agnabatol metogom KnemaHa n [lesopma»

OOBsicHUTE X0 IKCIICPUMEHTA U Pe3yJIbTaThl pacyeTa.

Ha3zoute nporiecchbl, NpOUCXOASIINE C Ta30M, B X0/€ IKCIIEPUMEHTa M N300pa3uTe uxX rpad)uvecKku.
3anummuTe ypaBHEHHs U BBIBOJA (POPMYJIBI TOKa3aTelst aanadaTol.

ITpoaeMOHCTPHPYITE BO3MOXHOCTH puMeHeHus cpeabl Microsoft Excel (wmu apyroii cpeisi) mist 06paboTKu
9KCIIEPUMEHTATBHBIX JTaHHBIX.

Kak B ganHol paboTe MUHUMHU3UPYETCS MOTPEIIHOCTh SKCTIEPUMEHTATBHBIX JTAHHBIX ?

Ne 34 «OnpeneneHue AAVHbI CBETOBOW BOJIHbI U XapaKTEPUCTUK ANDPAKLMOHHOM peLleTKn»

KakoBbI mapamMeTpsl M XapaKTePUCTHKN TU(PPAKIIMOHHOMN PELIeTKH, TPHMEHSIEMOH B SKCIIEpUMEHTe?
[onyunre Gopmymy ais onpeeseHus IUTMHBI CBETOBOM BOJIHBI ITPpU UG PAKINU HA TUPPAKIIUMOHHON peIleTKe.
KakoBo npaktudeckoe npuMeHeHne AUQPAKIIMOHHBIX PEIIETOK?

Kak B ganHol paboTe MUHUMHU3UPYETCS MOTPELIHOCTH 3KCIIEPUMEHTAIBHBIX TaHHBIX ?

Ne 42 «OnpeaeneHune rnaBHbIX KBAHTOBbIX YMcen BO36YKAEHHbIX COCTOAHMI aTOMa BOAOPOAA»

[MosicHuTe yCcTpOCTBO U MPUHIUT PabOThl CIIEKTPOCKOIIA, HCIOIB3yEeMOT0 B JIAHHOM pabore

[onyunre GpopMymny st OnpeneTMHIS TIABHBIX KBAHTOBBIX YHCEI BO30YXKIEHHBIX COCTOSHHI aToMa BOJI0po/ia
U IPYTHUX BOJOPOJOIOI00HBIX aTOMOB

Uro Ha3bIBaeTCs IPaJyHupOBOYHBIM rpadukom?

ITpoaeMOHCTPHPYITE BOZMOXKHOCTh puMeHeHus cpebl Microsoft Excel (wmu apyroii cpensi) miis 00paboTku
9KCHEPUMEHTAIBHBIX JAHHBIX







6) Mopaaok nposegeHNAa NPOMEXKYTOUHOM aTTecTauumn, NoKasaTenn u KpUTepmumn oLLeHUBaHUA:

MpomerKyTouHas aTrectauua no gmcumnamnHe «dusmnKa» BKAOYAET TeOpPETUUYECKNE BOMPOCHI,
NO3BOIAOLLME OLEHUTb YPOBEHb YCBOEHMA 0OYYAIOLLMMMNCA 3HAHWI, U NPAKTUYECKUE 3a4aHKA,
BblfiBAAIOLLME cTEeNeHb CHOPMMPOBAHHOCTU YMEHWUIN U BNaZeHUIA, NpoBoaUTCcA B popme sK3ameHa (1
cemectp) 1 B popme 3ayeTa (2 cemecTp).

3K3aMeH No JaHHO AUCLMNANHE NPOBOAMUTCA B YCTHOM GOpME NO IK3aMEHALNOHHbIM BuieTam,
KaKabli U3 KOTOPbIX BK/IOYAET 2 TEOPETUYECKMX BOMNPOCA M OA4HO NpaKTMYecKoe 3adaHune (3agauy).

Mokazamenu u Kpumepuu oyeHUBAHUA IK3dMeHa:

— Ha OLEHKY «oTAn4YHOY» (5 6annoB) — obyyaloWMNCa 4EMOHCTPUPYET BbICOKUIN YPOBEHD
cPOPMMPOBAHHOCTM KOMMNETEHLLUIN, BCECTOPOHHEE, CUCTEMATUYECKOE U FNYyOOKOE 3HaHME y4ebHoro
MaTepuana, ceoboaHO BbINOJHAET NPAKTUYECKME 3a4aHNsA, CBOOOAHO ONepupyeT 3HAHMAMM,
YMEHUAMM, MPUMEHAET UX B CUTYaLMAX NOBbILIEHHOM CIOXKHOCTH.

— Ha OUEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHUIM YPOBEHD
chPOpPMMPOBAHHOCTM KOMMNETEHLMIA: OCHOBHbIE 3HAHWUSA, YMEHUS OCBOEHbI, HO AOMYCKatoTCA
He3HauuTeIbHble OWNOKKU, HETOYHOCTM, 3aTPYAHEHWUS NPU AHAIMTUYECKMX ONepaLmax, nepeHoce
3HAHW M YMEHWUI Ha HOBbIE, HECTAHAAPTHbIE CUTYALLUN.

— Ha OUEHKY «yA0BAETBOPUTENbHOY (3 6anna) — obyyatoWwmines 4eEMOHCTPUPYET NOPOrOBbIN YPOBEHb
cPOPMUPOBAHHOCTM KOMMNETEHLNN: B XO4E KOHTPObHbBIX MEPONPUATUIA JOMYCKAOTCA OLWMOKK,
NpoAB/AETCA OTCYTCTBME OTAE/NbHbIX 3HAHUIA, YMEHWM, HABbIKOB, 0OYYaIOLWNIACA UCTbITbIBAET
3HauYUTENIbHbIE 3aTPYAHEHUA MPU ONEPUPOBAHUMN 3HAHUAMU U YMEHUAMM MPU UX NEPEHOCE Ha HOBbIE
cuTyaumu.

— Ha OLUEHKY KHeyA0BeTBOPUTENbHOY (2 6anna) — obyyalowminca 4emoHCTPUpyeT 3HaHMA He Bonee
20% TeopeTU4ecKkoro matepuana, AOMNYCKaeT CyLLLECTBEHHbIE OWNOKM, HE MOXKET NoKasaTb
WHTENIeKTYa IbHble HaBblKW PeLUeHUs NPOCTbIX 3a4au4.

— Ha OLEHKY «HeyaoBneTBOpUTeNbHO» (1 6ann) — obyyatoWwmincs He MOXKET NOKa3aTb 3HAHMA Ha YPOBHE
BOCMNPOM3BEAEHMA U 06BACHEHUA MHOOPMALMU, HE MOXKET MOKa3aTb MHTE/NIEKTYa IbHblE HaBbIKM
peleHms NPocTbiX 3a4a4.

3aveT obyvatoLLMeca NoAyYatoT B pesy/bTaTe BbiNOJHEHMA BCEX BUAOB paboT, NpeayCMOTPEHHbIX BO 2
CEMECTPE U3YYEeHUA AaHHOW AUCLMNANHBI. B cnydae HEBbINOHEHMA, 3a4eT NPOBOANTCA B dopme
cobecenoBaHMA NO BONPOCAM COMIacHO NEPEeYHI0 BONPOCOB K 3a4eTy.

Mokazamenu u Kpumepuu oyeHU8aHUA 3a4ema:

- Ha OLE@HKY «3a4TeHO» 0BYy4aloWMiNca 4eMOHCTPUPYET YPOBEHb, HE HMUXE NOPOroBoro,
cPOPMMPOBAHHOCTU KOMMETEHLINI: B XOA4e KOHTPO/IbHbIX MEPOMPUATMIA MOTYT A0NYCKaTbCA OLNBKM,
MOMKET NPOABNATLCA OTCYTCTBME OTAE/bHbIX 3HAHWIN, YMEHWIA, HAaBbIKOB, 0By4aloLWMINCA MOTyT
MCMbITbIBAET 3HAUYUTENbHbIE 3aTPYAHEHMA NPU ONEPUPOBAHUM 3HAHMAMM U YMEHUAMM NPU UX NepeHoce
Ha HOBble CUTyaLMK.

- Ha OLEHKY «He 3a4TeHO» 06y4YaloLWMIACA He MOKeT NoKa3aTb 3HaHWUA Ha MOPOroBOM YPOBEHb
cPOPMMPOBAHHOCTU KOMMNETEHLNN, T.€. 0byYatoLLMiica He NOKa3biBaeT 3HaHMEe OCHOBHOTO MmaTepuana B
obbeme, HeobXx0AMMOM A5 NpeacToALLel NPodeccUoHaIbHON AeATENbHOCTU; He CnocobeH
aprymeHTUMPOBaHHO U NOC/eA0BaTeNbHO U3NaraTb, AOMNYCKaeT rpybble OWMBKM B OTBETAX; HE MOKET
NoKa3aTb MHTENNEKTYya IbHble HaBbIKM pelleHna NPOCTbIX 3a4a4. He NMOATBEepPKAAEeT OCBOEHMeE
KOMMEeTeHUMI, NpeayCcMOTPEHHbIX NPOrPaMMOiA.



