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JIuer aktyanu3zanuu padoyei mporpamMmabl

Pabouas nmporpamma nepecMoTpeHa, 00CcyxaeHa u o100peHa s peanmsanuu B 2021 - 2022
y4eOHOM TO/Iy Ha 3aceqaHuu kapeapsl DU3uKu

[IpoTtokom o 20 . No
3aB. xadeapou M.B. Apkynuc

Pabouas nmporpamma nepecMoTpeHa, 00CyxaeHa u ofgoopeHa ais peanu3anuu B 2022 - 2023
y4eOHOM TO/Ty Ha 3aceqaHuu kapenapsl Du3uku

[Tporokonm o 20 . Ne
3aB. xadenpoi M.b. Apkynuc

PaGouast mporpamma nepecmotpena, odcyxaeHa u onodpena s peanuzanuu B 2023 - 2024
y4eOHOM rojly Ha 3acenanuu kadeapsr OU3UKH

IIpoTokon ot 20 . No
3aB. kadenpoi M.b. Apkymuc

PaGouast mporpamma nepecmotpena, oocykaeHa u onoopena st peanuszanuu B 2024 - 2025
y4eOHOM To/1y Ha 3acenanuu kadenpsr Ouszuku

IIporokon ot 20 . Ne
3aB. kadenpoi M.b. Apkymuc




1 Ilesim ocBOEHMSA TUCHMILIMHBI (MOLYJIA)

[Tonydenue cTyqeHTaMHd OCHOBOIOJATAIONINX TPECTaBIeHUH O (QyHIaMEeHTaIbHOM
CTPOGHMM MaTepur U (U3UYECKUX TMPUHININAX, JIeKAIMX B OCHOBE COBPEMEHHOU
€CTEeCTBEHHOHAYYHOH  KapTUHBI MHpa; (OPMUPOBAHHWE Yy  CTYACHTOB COBPEMEHHOTO
€CTEeCTBEHHO-HAyYHOTO MHPOBO33PCHHS; pa3BUTHE HAYYHOTO MBIIUICHUS H pacIIUpeHue
HAYYHO-TEXHHUYECKOTO KpYro3opa; OBJaJIeHHE OCHOBHBIMH (DM3MYECKUMH KATErOPUSMH,
MOHATUSAMUA W (YHIaMEHTAIbHBIMUA (DU3UYECKUMH 3aKOHAMH; TOJTYyYEHHE MPEICTaBICHUN O
(dyHIAMEHTAIbHBIX ~ KOHIEMIMSIX  COBPEMEHHOTO  €CTeCTBO3HAHWs  KaKk  pe3yibrara
HMCTOPUYECKOTO TMPOIIeCcca; OBJIAJCHUE MPUEMaMHU M METOJIaMU PEIIECHUs KOHKPETHBIX 3a/1a4 U3
pa3iIMuHBIX oOnacTeil (QU3MKU, YMEHHUS BBIICIUTH KOHKPETHOE (H3UYECKOe coaepiKaHHhe B
MPUKIATHBIX 3a4a4ax Oyaymied mpodecCHOHANbHOM NesTeNbHOCTH; (OPMHpPOBAHHE HABBIKOB
MPOBEACHUS (PU3UUYECKOTO IKCIEPUMEHTA, TO3BOJSIIOIIMX UM BIOCIEIACTBHHM  OBJAJIETh
KOMIUJIEKCOM KommeTeHnui, npeaycMoTpeHHbix PI'OC BO mno HampaBlieHHIO MOATOTOBKH
08.03.01 «CTnOUTENRCTROY.

2 MecTo AucHMILUIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHON NMPOrpaMMbl

JucriumrHa Ousnka BXOIUT B 00s3aTEIbYI0 4acTh y4eOHOTo IIaHa 00pa30BaTesIbHON
IIpOrpaMMBEI.

Jdns  w3ydeHUs  AMCUMIUIMHBI ~ HEOOXONUMBI ~ 3HaHMsA  (YMEHHs,  BJIAJCHUS),
c(hOpPMHPOBAHHBIC B PE3YJIbTaTC U3YyUCHHS AUCITUILUIMH/ IPAKTHK:

Hucummimaa  «®Pusuka»  O6a3upyercss Ha  €CTECTBEHHOHAYYHBIX  JAMCHUIUIMHAX:
MareMaTHKa, GU3HNKa, XUMHUS B 00bEME CpeHEH IIKObI.

3HaHus (YMEHHMs, BIIQJICHUS), MOJyYEHHbIE MPU M3YYEHUH JAaHHOM JAMCIUILIUHBI OyIyT
HeO6XO)II/IMI)I AJI NU3YUCHUA )II/ICI_[I/IHJ'II/IH/ IIPaKTHK:

ConpoTHBiIeHHE MaTepUaIoB

[ToaroroBka Kk caave U caya rocyIapCTBEHHOTO SK3aMeHa

CrpoutenbHas pusnka

CtpouTenbHas MEXaHUKa

MexaHuKa IPyHTOB

3 Komnerenuun odyuyarwiuierocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHS

JMCHUIJIMHBI (MOAYJIS1) M IJIAHUPYEeMble Pe3yJbTaThl 00y4eHusI

B pesymprare ocBoenuss aucuuIUIMHBL (Momyns) «®dusnkay oOydarolmuiics JOKEH
o0iaaTh CIEAYIONUMHU KOMITIETCHIUSMHU:

Kox unaukaropa Nuaukarop 1OCTHKEHUS KOMIETEHLIMU

OIIK-1 Cnocoben pemars 3afgaud  NpO(ECCHOHAIBHOM  JEATETbHOCTH Ha  OCHOBE
UCIOJIb30BaHUsI TEOPETUYECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHHUUECKHX HayK, a
TaKKe MaTeMaTHYeCcKOro amnmapara

OIIK-1.1 Omnpenensier XapaKTEPUCTUKU (PHU3MUECKOr0 M XMMHUYECKOro mpolecca
SIBJICHUS ), XapaKTEPHOTO IS 0OBEKTOB MPOQPECCUOHATHHOU JEATEILHOCTH,
Ha OCHOBE TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX UCCIIEI0BaHUM

OIIK-1.2 lIcrionb3yeT TeopeTHUYeCKHUE OCHOBBI TEXHHYECKUX HAyK Ul NMPUMEHEHMS
THHOBAIIOHHBIX TEXHOJIOTHI HA PEANbHBIX CTPOUTEIBHBIX OOBEKTOB

OIIK-1.3 PeniacT MH)KEHEpHBIE 3aJaud € IOMOINBIO MaTeMAaTUYECKOro ammnapara
BEKTOPHOW anreOpbl, aHAIUTUYECKOW TEOMETPUU M MaATeMaTHYeCKOTO
AHATM3a

OIIK-1.4 Permaer TeopeTrmyeckwe 3amaud B O0JACTH TETUIOTEXHUKH, THIPABIUKU,

TCHHOMaCCOO6MeHa, HCII0JIb3Ys d)YHI[aMeHTaJ'IBHHe 3HAaHUA




4. CTtpyKTypa, 00b€M U coaepKaHue JMCIHUIIMHBI (MOLYJIsI)
OOmiast TpyJIO€MKOCTh TUCIMIUIMHBI COCTABISIeT 7 3a4eTHBIX €AWHMIl 252 akaja. 4yacoB, B TOM

YHUCIIC:

— KOHTaKkTHas pabota — 163,9 akaa. yacos:
— aynmutopHas — 158 akaj. 4acos;

— BHeayuTopHas — 5,9 akaJl. yacoB

— caMocTosITeNbHas pabora — 52,4 akaj. 4acos;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

qbopMa arTeCTalluu - 3a4€T, OK3aMCH
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1. dusnyeckue OCHOBBI
MEXaHUKH
1 -
HOArOTOBKA K OIIK-1
MPaKTUIECKOMY
3aHATUIO;
BBITIOJTHEHHUE
HPaKTHYECKUX DOBEDKA
1.1 Kunemaruka pabot (U3); POBED
WHIBHIYaJIbHBIX
MOCTYNATeTLHOTO u 2 2 1 CaMOCTOSITENTLHOE sanat:
BpPAIIATENbHOTO JBIKECHUS u3ydeHue yueOHoi ’
. cemuHap Ne 1;
1 HAyYHOU
JIMTEPaTypsl B TOM
qucne
AIIEKTPOHHBIX
pecypcoB.
1.2 Junamuka 2 4/11 2 1 HOArOTOBKA K pOBEpPKa OTIK-1
MOCTYMATETEHOTO u ab0paTopHOMY, | MHIMBHIYyaJbHBIX
BPAIATENbHOTO JBIKECHUS CEMUHAPCKOMY U 3a1ad;
MIPaKTHYECKOMY 3ammra
3aHATHIO; 11a00PaTOPHBIX
BBINOJIHEHUE pabot Ne 4;
TIPaKTHYECKUX cemuHap Ne 2;
pador (MA3);
CaMOCTOSITEEHOE
U3y4YCHUE YUeOHO
U Hay4HOU
JIUTEPATYPbI B TOM
qucne
3NIEKTPOHHBIX

pecypcos.




ITOIFOTOBKA K OTIK-1
nmabopaTtopHOMY,
CEeMUHAPCKOMY U
HPaKTHIECKOMY
3aHATUIO; poBepKa
BBITIOJIHCHHUE WH/IMBUTy aTbHBIX
1.3 3akoHBI cOXpaHEHHS B MPAKTHICCKIX Janad,
6/31 | 2/11 2 pador (MA3); 3almra
MeXaHHUKe N
caMmocTosTenbHOe | J1abopaTopHOH
u3ydyeHue yueoHoit| pabotsr Ne 1;
U Hay4HOH cemunap Ne 3;
JIUTEPaTyphbl B TOM
qucie
JNEKTPOHHBIX
pecypcoB.
ITOATOTOBKA K OIIK-1
nabopaTropHOMY,
CEeMUHAPCKOMY H
MPaKTUIECKOMY
3aHSTHIO; MpoBepKa
BBITIOJTHEHHUE WHIUBHIYaJIbHBIX
1.4 MexaHndeckue TpaKTHHUCCKIX safad,
KONCOAHMS 1 BOIHDI 4/11 1 1 pabot (U3); 3ammra
caMocTosiTeNnbHOE | J1abopaTopHBIX
u3ydeHue yueOHoi| pabor Ne 5, 7;
W HAy9IHOI cemuHap Ne 4;
JIUTEpaTyphbl B TOM
qHcIe
ANIEKTPOHHBIX
pecypcos.
MOATOTOBKA K
nabopaTtopHOMY,
CEeMHHApPCKOMY U
MPAKTHIECKOMY MpoBepKa
3aHATUIO; WH/IMBUTy aTbHBIX
BBITIOJIHCHUE 3ajad;
MIPAKTUIECKUX OT4eT O
1.5 PemsrusucTexas 2 /11 | 2,1 pI;.6OT Ma3); BBITIOJHEHUH OI1K-1
MeXaHHKa i
CaMOCTOSITEEHOE BUPTYaJbHOU
U3y4YeHue yueOHoi| mabopaTopHBIX
1 Hay4HOU pabotsl Ne 1;
uTeparypbl B ToM | cemuHap Ne 5;
qucie
3NIEKTPOHHBIX
pecypcoB.
Uroro mo pazneny 12 | 14/51 | 821 | 7,1
2. Cratuctuueckas (u3MKa U
TEPMOJIMHAMUKA
2.1 CraTuctudeckas 2 4/11 | 2/14 2 HOArOTOBKA K pOBEpPKa OTIK-1
¢busuka 1a00paTOpHOMY, | MHAMBHIYAIbHBIX
CEMUHAPCKOMY U 3a1ad;
MPAKTHIECKOMY 3aIIuTa
3aHATUIO; 11a00paTOpHOM
BEITIOJTHEHUE pabotsr Ne 11;
TIPaKTHYECKUX cemuHap Ne 6;
pabot (UA3);
CaMOCTOSITEEHOE
U3ydeHue yueOHoi
U Hay4HOU
JITEpaTyphbl B TOM
qucie
ANIEKTPOHHBIX
pecypcoB.




2.2 TepmoaguHaMuKa

4/21

2/11 2

MIOJITOTOBKA K
nmabopaTtopHOMY,
CEeMUHAPCKOMY U

[IPaKTHYECKOMY
3aHATUIO;
BBITTOJIHEHUE
MIPAKTHIECKUX
pador (MA3);
CaMOCTOSITENbHOE
U3y4YCHUE YUCOHO
1 Hay4HOU
JIUTEPaTyphbl B TOM
qucie
ANIEKTPOHHBIX

pecypcos.

HHIAWBUAYAJIbHBIX

HpOBEpKa

3aj1ad;
3aIIuTa

J1a00paTOpHOi
paboter Ne 14;
cemuHap Ne 7;

OI1K-1

8/3U

4/21 4

Uroro mo paznmemy

3. DIEeKTPUYECTBO

IMATHCTI3M,

3.1 DruexTtpocTaTuyecKoe
BaKyyMe

noje B
BCIICCTBE

u

B

411 | 2/11 1

MOJITOTOBKA K
naboparopHOMY,
CEeMUHAPCKOMY U

MPAKTHIECKOMY
3aHATUIO;

BBITIOJTHEHUE
MIPAKTHIECKUX
pabot (MA3);
CaMOCTOSITENbHOE
U3y4YeHUE y4eOHOI
U Hay4HOU
JITEPaTyphl B TOM
qucie
JNIEKTPOHHBIX

pecypcos.

poBepKa
VHIVBHIYaJIbHBIX
3aj1ad;

3aIluTa
J1a00paTOpHOi
paboter Ne 21;
cemuHap Ne §;

OI1K-1

32 TTocTosHHBIH
JIEKTPUUECKUH TOK

421 | 2/11

MOITOTOBKA K
nmabopaTtopHOMY,
CEeMUHAPCKOMY H
MPAKTUIECKOMY
3aHSTHIO;
BBITIOJTHEHHE
MPAKTUIECKUX
padot (MA3);
CaMOCTOSITENBHOE
U3y4YCHUE YUeOHO
W HAy9IHOI
JIUTEPaTyphbl B TOM
qHcIe
AIIEKTPOHHBIX

pecypcos.

MpOBepKa
HHIANBUAYAJIbHBIX
3aj1ay;
3aIIuTa
naboparopHOH
paboter Ne 24;
cemuHap Ne 9;

OI1K-1

moje B
BCIHICCTBE

n

3.3 MaraurocTaTH4ecKoe
BaKyyMe

HOArOTOBKA K
CEeMUHAPCKOMY H
HPaKTUIECKOMY
3aHATHIO;
BBITIOJTHEHHUE
HPaKTHYECKIX

pa6or (U3);
U Hay4qHOU
qucie

IEKTPOHHBIX
pecypcoB.

CaMOCTOSTENBHOE
u3ydeHue yueOHol

JIUTEpaTyphbl B TOM

IpoBepKa
WHANBUAYAJIbHBIX
3aj1ad;
cemuHap Ne 10;

OI1K-1




IIoAroToBKa K

nmabopaTtopHOMY,
CEMHHAPCKOMY U
MPAKTUIECKOMY
3aHATUIO; poBepKa
34 DneKTpoMarHuTHas BBIIIOJIHEHHE VH/IMBUTy aJIbHBIX
WHITY KIS MIPAKTHIECKUX 3aj1ad;
DNEeKTPOMAarHUTHBIC 6 6/31 1 2 pador (MA3); 3almra OITK-1
kxonebanus. IlepemeHHbII CaMOCTOSITEeTbHOE |  J1a00OpaTOPHBIX
AIMEKTPUIECKUI TOK u3y4yeHue yueoHoit| pabor Ne 27, 28;
1 Hay4HOU cemuHap Ne 11;
JIUTEPaTyphbl B TOM
qucie
ANIEKTPOHHBIX
pecypcoB.
Hroro mo pazueny 18 | 14/611 | 6/21 5
HUroro 3a cemectp 36 |36/1411 | 18/6U | 16,1 3a46T
4. Onrtuka
MOATOTOBKA K
1a00paToOpHOMY,
CEeMUHAPCKOMY H
MPaKTHYECKOMY
3aHSTHIO; 1poBEpKa
BLITIOJHEHME VHIBHIYaJTbHBIX
3a1ad;
4.1 BonHoBag  onruka MIPAKTHYECKUX ’
(nmTepdepenmms, 8 |41 | 411 | 10 | paGor (MI3); saluira OILIK-1
TUQpaKIys, MOISPU3ALINS) CaMOCTOSITEIIbHOE 1a60paTopHLIX
i ~| pabot Ne 32, 34,
H3y4eHUe lee?Hon 35;
1 HAYHHOH cemuHap Ne 12;
JIATEPATyPhl B TOM
qucie
JNIEKTPOHHBIX
pecypcoB.
MOTOTOBKA K
nabopaTropHOMY,
CEMHHAPCKOMY U
MPAKTHIECKOMY
3aHATUIO; IpoBepKa
BBITIOJTHEHUE VHIVBHIYaJIbHBIX
MIPAKTHIECKUX 3aj1ad;
4.2 KBaHToBasi onrTuka 6 321 | 2/11 6 pabor (MA3); 3anmra OITK-1
camocTosTelabHOe |  abopaTopHOH
u3ydyeHue yueOHoit| pabGoter Ne 36;
1 Hay4HOU cemuHap Ne 12;
JITEPaTyphbl B TOM
qucie
JNIEKTPOHHBIX
pecypcoB.
HWtoro no paszmeny 14 | 731 | 621 | 16

5. dusuka aroma




MO/TOTOBKA K
nmabopaTtopHOMY,
CEeMUHAPCKOMY H
MPAKTUIECKOMY
3aHATUIO; poBepKa
BBIITIOJIHCHHUE HHIAWBUAYAJIbHBIX
MIPAKTHIECKUX 3aj1ad;
5.1 ®usuka aroma 2 6 3/11 | 42U 4 pador (MA3); 3almra OITK-1
CaMoCTOsTENbHOE |  J1Ta0OopaTOPHBIX
usydyeHue yueoHoit| pabor Ne 41, 42;
1 Hay4HOU cemunap Ne 13;
JIUTEPaTyphbl B TOM
qucie
JJIEKTPOHHBIX
pecypcoB.
Hroro mo pazueny 6 3/11 | 421 4
6. ®usuka TBEpAOrO Tea.
DJIeMEHTHI KBaHTOBOM (pH3HKH
MOATOTOBKA K
nabopaTropHOMY,
CEMHHAPCKOMY;
BBITIOJTHEHHUE poBepKa
MPAKTHUICCKUX WHAUBUAYAJIbHBIX
6.1 ®usmka  TBEPIOTO pabot (U3); 3a/1a4;
Terna. OnemenTsl| 2 6 311 | 2/11 6 | camocrosTensHOE 3aIuTa OIK-1
KBaHTOBOU (hU3UKH n3y4yeHue yueOHoit| maGoparopHoit
W HAay4HOH paboTer Ne 44;
nuTepaTypsl B ToM | cemuHap Ne 14;
qucne
JNIEKTPOHHBIX
pecypcoB.
Hrtoro no paszueny 6 3/11 | 2/11 6
7. Oduznka spa u
JJIEMEHTAPHBIX YACTHUI]
MO/ITOTOBKA K
naboparopHOMY,
CEeMHUHAPCKOMY H
MPAKTUIECKOMY
3aHATHIO; poBepKa
BBITIOJTHEHUE VHIUBHIYaJTbHBIX
MPAKTAIECKUX 3ajad;
71 Dmsmaa ampa - wl o | og 4y | sau | 103 | pador (MII3); samra QUK
9NIEMEHTAPHBIX JaCTHUI] .
caMmocTosTenbHoe | 1abopaTopHOi
usydyeHue yueOHoii| paborsr Ne 51, 53
U Hay4qHOU cemuHap Ne 15;
JIATEPaTyphbl B TOM
qucie
AIIEKTPOHHBIX
pecypcoB.
Uroro mo pazneny 8 411 | 5/11 10,3
Uroro 3a cemectp 34 117/61 | 17/61 |36,3 JK3aMeH
Htoro mo JUCIUIIIMHE 70 |53/20M|35/12U| 52,4 3a4eT, IK3aMEH




5 O0pa3oBaTe/ibHbIC TEXHOJOTHH

[Ipn peanuzanuy pa3IUYHBIX BHUIOB y4eOHOW paboTel HambOoiee 3 EeKTUBHBIE
pe3yNbTaThl OCBOCHMS JUCHUILIMHBI «®Du3nka» Ha0T TpaaulUoOHHBIE 00pa3oBaTeNbHBIE
TEXHOJIOTUH,  TEXHOJOTMH  MpOOJIEeMHOTO  OOyueHHUs, HMHTEPAKTUBHBIE  TEXHOIOTHUH,
MH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.

1. ®opMbl yueOHBIX 3aHATHUI C UCIIOIBF30BAHUEM TPAJIUIIMOHHBIX TEXHOJIOTHI:

WndopmanmonHas  JeKIUs—  MOCIENOBAaTeNIbHOE  W3JOKEHHE  Marepuaija B
JTUCHUILTHHAPHOMN JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOAIbHBIMHU CpPEICTBAMHU
(MOHOJIOT MpenoIaBaTes).

Cemunap — Oecema mperojaBaTeNiss M CTYAGHTOB, OOCYXJEHHE 3apaHee
MOJITOTOBJICHHBIX COOOIIEHHH MO KaXIOMYy BONPOCY IUIaHA 3aHATHUS C EAMHBIM IS BCEX
MepeyHeM PEKOMEHIyeMOl 00s3aTeIbHON U TONOTHUTEIHLHOM JIUTEPaTypPHI.

[IpakTHdeckoe 3aHATHE, MOCBSIICHHOE OCBOCHHIO KOHKPETHBIX YMEHHH M HABBIKOB ITO
MPEIOKEHHOMY aJTOpUTMY.

JlaboparopHas paboTa — OpraHu3anus y4eOHOW padoThl ¢ peaTbHBIMH MaTepUATBHBIMU
U HUH(OPMAIMOHHBIMH OOBEKTaMH, JKCIIEpUMEHTalIbHAs padoTa C aHaJOTOBBIMH MOJIEISIMU
pEATBbHBIX OOBEKTOB.

2. ®opmbl yueOHBIX 3aHATUH C MCIIOJIb30BAHUEM TEXHOJIOTHH MPOOJIEMHOTr0 00yUeHUs:

[Ipobnemuast nekmust — W3NOKEHHE Marepuana, TMpeanojararomee IMOCTaHOBKY
MpOOJNIEMHBIX W JUCKYCCHOHHBIX BOIPOCOB, OCBEIICHHE PAa3IUYHBIX HAYyYHBIX MOJIXOJOB,
aBTOPCKME KOMMEHTApWH, CBSI3aHHBIE C PAa3IMYHBIMH MOJIENISIMH HHTEPIIPETAUN H3Y4aeMOTro
MaTepHaia.

[Ipaktnyeckoe 3aHATHE B (QOpMe NpaKTHKyMa — OpraHu3anus ydeOHOil paboTsl,
HamnpaBJeHHAs Ha pelleHHEe KOMILUIEKCHOW Yy4eOHO-TI03HaBaTeNbHOM 3a1auu, TpeOyromeid oT
CTyZIeHTa IPUMEHEHHUS KaK HayYHO-TCOPETHUECKHUX 3HAHWM, TaK U MPAKTUICCKUX HABBIKOB.

3. ®opmbl  y4eOHBIX 3aHATHH C  KCIOJB30BAaHHWEM  CHENHUATU3UPOBAHHBIX
WHTEPAKTUBHBIX TEXHOJOTHI:

Jlexust «0OpaTHOM CBS3M» — JIEKIUS—TIPOBOKAIMA (M3JIOKEHHE MaTepuaia C 3apaHee
3a-TUIAHMPOBAHHBIMU OIIMOKAaMM), JIEKIUA-0ecena, JeKIHsI-TUCKYCCHSL.

CeMuHap-IuCKycCcHsi — KOJUIEKTUBHOE OOCYXJIEHHE KaKoro-iubo CIOpPHOrO BOIpOCa,
MpOOJIEeMBI, BBHISBICHHE MHEHHH B rpynmne (MEXTPYIIOBOW TUAJIOT, JUCKYCCHS Kak CIOp-
JTAAJIOT).

4.  @opMbl  y4eOHBIX  3aHATUH €  HCIOIB30BAaHWEM  HMH(POPMALMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHMH:
Jlexuusa-Busyanusanuss — W3JI0KECHUE COAEPKAHUSA COINPOBOXKAACTCS IpE3eHTALUEN

(1eMoHCTpanuei yueOHbIX MaTepHaioB, IPEACTABIECHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WITOCTPATUBHBIX, IpapUueCcKux, ayuo- U BUAEOMATEpHalIOB).

[lpaktuueckoe 3aHATHE B (oOpMe MpPE3eHTAUM — TMPEJICTABICHUE pPE3yJIbTaTOB
IIPOEKTHOW WJIM MCCIIEAOBATEIbCKON NEATEIBHOCTA C HCIIOIb30BAHUEM CIIELMAIN3UPOBAHHBIX
IIPOrPaMMHBIX CpEN.

6 YueOHO-MeTOAUYECKOE O0ecriedeHue CAMOCTOSATEeIbHO padoThl 00y4YaromIuXcst
[IpencraBneno B npusnoxeHuu 1.

7 OueHo4YHbIe CpeaCTBA VISl IPOBEeHUsI MPOMEKYTOYHON aTTeCTAlMU
[IpencraBiieHbl B IPUIOKEHUHU 2.

8 YueOHoO-MeTOqMYeCKOEe M MH(OPMALIMOHHOE o0eceyeHue TUCIUIIMHBI (MOLYJIs)
a) OcHoBHas JiUTEpaTypa:
1. Jemunuenko, B.. ®usuka [DnexTpoHHBIN pecypc] : yueOnuk / B.U.



HNemunuenko, U.B. Jlemuguenko. — 6-e uzn., nepepad. u gon. — M.: UHOPA-M, 2016. — 581 c.
— Pexum po-cryma: http:/znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-
010079-1.

2. Ky3nenos, C.11. ®u3uka: Mexannka. Mexannueckue kojaeOaHusi U BOJHBI. Moseky-
nspHas  (usuka. Tepmoaunamuka [OnekTpoHHBIH pecypc] : VYuebHoe mnocobue / C.H.
Ky3nenos. - 4-e u3n., ucnp. u pon. - M.: By3osckuii yueOnuk: HUL[ UH®PA-M, 2014. - 248
c. — Pexxum poctyma: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-
101026-6

3. Kysnenos, C.JM. ®Dusuka: OCHOBBI 3NIEKTPOJUHAMHUKH. OJIEKTPOMAarHUTHBIC
KOJIeOaHUsT W BOJIHBI [DNeKTpOHHBIN pecypc] : YueoHoe mocobue / C.U. Ky3Henos. - 4-¢ u3n.,
ucnp. u gom. - M.: By3osckuit yueonuk: HUL[ UHOPA-M, 2015. - 231 c. — Pexxum noctyna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Ky3nenos, C.M. ®usuka. BonnoBas onrtuka. KBaHTOBas mnpupoma u3IydeHHS.
DneMeH-ThI aTOMHOW M sAepHOW (U3UKU [DneKTpoHHBIH pecypc] : Yue6. moc. / C.H.
Ky3nenoB, A.M. Jluaep - 3-e u3g., mepepad. u gom. - M.: Bysos. yue6.: HUL] NTHOPA-M,
2015 - 212 c. — Pexum pocrtyna: http://znanium.com/bookread2.php?book=438135 — ISBN
978-5-16-100426-5

5. PoraueB H. M. Kypc ¢usuku [Tekcr] : yueOHnoe mocobue / H. M. Poraues. - CII6. u
ap. : Jlans, 2008. - 447 c. : un., rpad., cxemsl, Ta01. - (YueOHUKH 171 By30B : CnenuanbHas
JTUTEPA-TYPA).

0) JlonmoJiHUTe/IbHASA JIMTEpaTypa:

1. Uponos, N.E. 3amaun no obmeit ¢pusuke [Tekcr] : yued. mocodbue / N.E. Uponos. —
12-e uzn., crep. — CII6.: Jlans, 2007. — 416 c.: wi. — (YueObHuku 115 By3oB. CrienpanbHas
nuteparypa). — ISBN 978-5-8114-0319-6.

2. YeproB, A.I'. 3agaunuk no ¢usuke [Tekcr] : yued. mocodbme / A.I. YUeptos, A.A.
BopoObeB. — 8- u3n., nepepad. u gon. — M. : @usmaraut, 2008. — 640 c.: uin. — ISBN 9875-
94052-145-2.

3. Pemenwne 3amau mo kypcy oOmei ¢usuku [Tekcr]: yued. mocobue / [H.M Poraues,
I''1O. bamannuna, W.I1. 3aBepmmHCcKuii u np.]; mox pea. H.M. PoraueBa. — 2-e u3z., ucop. —
CII6.: Jlanb, 2008. — 304 c.: un. — (YueOnuku /i By30B. CriennaibHas JUTEpaTypa)

4. CnpaBounuk mo Qusuke. @opmyiel, Tabmuiel, cxembl. [Tekcr] : mep. ¢ HeM. / mox
pen. X. llrekepa, nmox pen. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : un.,
rpad., Tab.

B) MeToauyeckne yKa3aHus:

1. Mexanuka. MonekynsgpHas ¢usznka u TepMoguHamMuka [TekcT| : mabopaTOpHBIHA
npaktukyMm no ¢usuke / E.H. Acranos [u np.]; mon pea. FO.II. Koukuna. — Maraurtoropck:
N3a-Bo Marauroropck. roc. TexH. yH-ta uM. ['.1. Hocosa, 2011. — 103 c.

2. Dnextpoctatuka. [loctosuublil Tok [Tekct] : JIabopaTopHbIil IPAKTUKYM O (hU3HMKE
/ M.B. BeuepkuH [u 1p.]. — Marauroropck: M3n-Bo MarHuToropck. roc. TeXH. yH-Ta um. .M.
Hocosa, 2011. — 60 c.

3. Dnekrpomaraetn3m. Ontuka [TekcT]| : 1aboOpaTOpHBIN MPAKTUKYM IO JAUCIUIUIMHE
«Dusukay IS CTYACHTOB Bcex crneruanbHocTet / M.B. Apkymuc [ ap.]. — MarauToropck:
'Oy BIIO «MI'TVY», 2009. — 102 c.

4. CaBuenko, IO.M. IlepemeHHbI TOK [DneKTpoHHBI pecypc] : sabopaTOpHBI
npaktukym / FO.M. CaBuenko, O.H. BoctpoxnyroBa, H.M. MwumeneBa ; MITY. —
Marnutoropck : MI'TVY, 2018. — 1 snextpon. Ont. uck (CD-ROM). — ISBN 978-5-9967-
1151-2.

5.0u3mKa atoma, TBEpAOro Teja, sApa: MHCTPYKLHUS MO BBIMOJHEHHUIO JIAOOPATOPHBIX
pabor mo (¢u3MKe I CTyAeHTOB Bcex crenuanbHocTted / B.K. bemo [m ap.]. —
Maruuroropck: I'OY BIIO «MI'TY», 2007. — 48 c.


http://znanium.com/bookread2.php?book=438135%20%E2%80%93%20ISBN%20978-5-16-100426-5%20
http://znanium.com/bookread2.php?book=438135%20%E2%80%93%20ISBN%20978-5-16-100426-5%20
http://znanium.com/bookread2.php?book=424601%20%E2%80%93%20ISBN%20978-5-16-101657-2%20
http://znanium.com/bookread2.php?book=412940%20%E2%80%93%20ISBN%20978-5-16-101026-6%20
http://znanium.com/bookread2.php?book=412940%20%E2%80%93%20ISBN%20978-5-16-101026-6%20
http://znanium.com/bookread2.php?book=469821%20%E2%80%93%20ISBN:978-5-16-010079-1
http://znanium.com/bookread2.php?book=469821%20%E2%80%93%20ISBN:978-5-16-010079-1

r) [Iporpammuoe obecnnieuenue 1 UHTepHeT-pecypcenl:

IIporpammuoe obecnieyenue

Haumenoanue [10 Ne norosopa Cpoxk neicTBUS JMLIEH3UU
MS Windows 7

Professional(us ~ J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (mus  J1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

. Ofﬁce 2007 Ne 135 ot 17.09.2007 OeccpoyHo
Professional

77ip CcBOOOIHO pacnpocTpansemoe [10 0OECCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

Hassanue kypca CchUIKa

OnexkTpoHHas 0a3a mepuomnueckux wminanuii East View

Information Services, OO0 «MBUCy https://dlib.castview.com/

[TouckoBas cuctema Akanemus Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmarmonnas cucrtema - EamHOoe okHO mocTyma K

[URL: http://window.edu.ru/
WHGOPMAIIMOHHBIM _pecypcaM

9 MarepuajJbHO-TeXHHYECKOE o0ecneyeHne TUCIUIIMHBI (MOTYJIs)

MaTepI/IaJII:HO-TeXHI/I‘-ICCKOG obecrneueHue JUCHUIIIIMHBI BKIIFOYACT:




JlekuMOHHas ayIUTOpUsS BKIIIOYACT:
MynbTUMeniiHbBIE CPEACTBAa XPaHEHUs], TIEpeAau U MpeICTaBIeHUs UHPOPMALIUK.

JlaGoparopusi «MexaHUKH, MOJICKYISIPHON (PU3UKH M TEPMOANHAMHKI BKIIIOYALT:

1. bamcruueckue MasiTHUKU.

2. Mastauk O6epoOeka.

3. ®u3nyeckuii MasiTHUK.

4. locka l'anpToHA.

5. JlaboparopHasi ycTaHOBKa JUIsl MCCIIEIOBAHUS PACIpeAeTIeHUs] TEPMOAIEKTPOHOB IO
MOJIYJIIO UX CKOPOCTH.

6. JlaGoparopHasi ycraHOBKa HJisi ONpENENIeHUs IoKaszareieil aguabaTbl Y METOI0M
Knemana u [{e3opma.

7. JJaboparopHas ycTaHOBKa JJIs IPOBEPKH 3aKOHA BO3PACTaHUSI SHTPOIUU B MPOLECCE
mddy3un ra30B Ha MOJETH NEPEMEIIUBAHUS ILIAPOB.

8.JIabopaTopHas ycTaHOBKa JIJIsl TPOBEPKU 3aKOHOB BO3pPACTaHMsI SHTPOIHH B MpoIiecce
TEII000MeHa.

9.YcranoBka sabopaTopHas s HW3yYEHHs 3aBUCUMOCTH CKOPOCTH 3BYyKa OT
temneparypsl "MP-C3-M"

10. YcranoBka jgabopaTopHas Ijisi UCCIICOBAHHUS TEIUIOEMKOCTH TBEpaoro tena "Md-
TET-M".

11. YcranoBka yrabopatopHas JUisi ONpeneieHUs YHUBEPCAIBHOW Ta30BOM MOCTOSIHHOM
"M®-OI'TI-M".

12.Cten 1abopaTOPHBIN Tra30BbIC MPOIIECCHI.

13. MepuTenbHbIil HHCTPYMEHT.

JlaGoparopust «DNEKTpUUYECTBA U ONTUKW» BKIIOYACT:

1. JlaGopatopHass yCTaHOBKAa JJsi MCCIENOBAaHMUS 3JIEKTPOCTATUYECKOr0 MO ¢
IIOMOILBIO OJMHAPHOTO 30H/A.

2. YcraHOBKa JUIsl IIYHTUPOBAHUS MUJUIHAMIIEPMETpA.

3. VYcraHoBka nabopaTopHas [UIs ONpEAETICHUS WHIYKTUBHOCTH COJICHOMJIA U
MarHUTHOW MPOHUIIAEMOCTH.

4. YcraHoBka JlabopaTopHas JJIsl W3y4YeHHs] PEe30HAHCa HANpsHDKEHUH W ompeeseHHs
WHJIYKTUBHOCTH

5. JIaboparopHasi yCTaHOBKa Ul M3Y4€HUS JUIMHBI CBETOBOM BOJHBI M XapaKTEPUCTHUK
TU(PPAKIIMOHHON PELIeTKH.

6. JlaGoparopHasi ycTaHOBKa JJIsi ONpENENICHUs] pajuyca KPUBU3HBI JIMH3bI U JUIMHBI
CBETOBOM BOJIHBI C IOMONIBIO Kojel] HproToHa.

7. JlabopaTopHasi ycTaHOBKa JUIs ONpENeNeHUs] KOHIIEHTpAllud pPacTBOPOB caxapa U
ITOCTOSIHHOW BpAIllCHHUS.

8. MepuTenbHbI HHCTPYMEHT.

JlaGopatopust «AToma, TBEPJOro Tela, SApa» BKIIOYAET:

1. JIaGoparopHasi ycTaHOBKa JUIsl H3y4€HUsI BHEHIHETO (oTodddekra.

2. YcraHOBKa Al M3YYEHHUS CIIEKTpa aToMa BOJOPOAA U ONpEAETeHUsS MOCTOSHHOU
Punbepra.

3. YcraHoBka J1abopaTopHas JUIsl ONpeeseHHs MOTeHIuala BO30yKIeH s ras3a.

4. YcraHOBKA ISl OTIPE/ICIICHUS [UIMHBI IPOOeTra YacTHIl B BO3IYyXE.

5. MeputenbHbIi UHCTPYMEHT.

AyauTOpUM 7S TPYIIIOBBIX M UHIUBUIYAIbHBIX KOHCYJIbTAI[Mi, TEKYIIET0 KOHTPOIS U
MIPOMEKYTOYHOM aTTeCTallMy BKJIIOYAIOT: UHTEPAKTUBHAS JIOCKA, MPOEKTOD;
MyJbTUMEMUHBIA TPOEKTOP,IKPaH.



AymuTopun ANl CaMOCTOATENbHOM paboThl ¢ BBIXOAOM B UWHTEpHET M C JOCTYIIOM B
AJIEKTPOHHYI0 MH()OPMALIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

KOMITBIOTEPHBIE KIIACChI; YUTANIbHBIE 3abl Oubmroreku [lepcoHanabHble KOMIBIOTEPHI C
naketoM MS Office, ¢ BerxogoM B MHTEpHET U ¢ JOCTYIIOM B JIEKTPOHHYIO MH(POPMAITHOHHO-

00pa3oBaTeNIbHYI0 CpElly YHHUBEPCUTETA BKIIOYAIOT: MEPCOHAJIBHBIC KOMITBIOTEPBI C MAKETOM
MS Office.

[lomemenne s XpaHeHUS M OPOPHIAKTHYECKOrO OOCTY)KMBaHHUS  y4eOHOTO
000OpyIOBaHUS BKIIOYAIOT: CTEJUIAXH, CEH(BI aIs XpaHeHus y4eOHOro 00OpyHOBaHMS.
WHCTpYMEHTHI A7 peMOHTa 000PYIOBaHUSL.

IIpuiaoxenue 1
YueOHo-MeTOAMYECKOE OOecTiedeHre CAMOCTOSITEILHON padoThl 00y4Yaromuxcst

I[Io mucuumiuHe «®Pu3MKa»  MPELyCMOTpPEHA  ayJUTOpHas M  BHEAyIUTOPHAs
caMocCTosiTeNIbHast paboTa 00yJaroIUXCsl.

AynuTopHasi caMOCTOSITeNIbHAsT padoTa CTYJIEHTOB NPENOaraeT pelieHHe KOHTPOJIbHBIX
3a]1a4 Ha MMPAKTUYECKUX 3aHATHAX.

Ipumepnuie ayoumopnvie konmpoavhuie paoomut (AKP):
1 cemecTp
KonTtpoJuabHas padora Ne 1 «®@u3uyeckue 0CHOBbI MEXaHUKH

3aganue 1. Paanyc-BeKTOp YaCTHIIBI ONMPEACIACTCS BBIPOKCHUEM r =3t7i + 4t + 7k |
rae Z../.4 - equHU4HbIe BekTopa oceil X, Y, Z. Boruncnuth: 1) nyTh S, NpoiiieHHbIH yacTuiiei
3a nepsble 10c, 2) Moaysnb nepemenieHust Ar 3a TOe BpeMs, 3) yckopeHue ydacTuibl. OTBeT:
S=500m, Ar=500M, a=10 m/c>.

3aganue 2. Kosneco Bpamaercsi BOKPYr HEMOABMKHOM OCH Tak, 4TO Yrojl IOBOpPOTa
3aBUCUT OT BPEMEHM IO 3aKOHy ¢ =10+20 - 2>, Haiitu: 1) cpeanee 3HaueHHe YITOBOM
ckopocTu {€?) 3a IIPOMEKYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) yITIOBOE YCKOPEHUE B MOMEHT
OCTaHOBKM KoJieca; 3) IOJIHOE YCKOPEHHME TOYKH, Haxopsuleiics Ha paccrosHun 0,1M oT ocu
BpalleHys Ul MoMeHTa BpeMenH t=4 ¢. Otser: 10 pan/c; -4 pan/c*; 1,65 m/c?.

3apnanme 3. Ilo ropu3OHTANBHONW TOBEPXHOCTH JBIXKETCS TEIO Maccol m=2 Kr TOJ
neiictBueM cunbl F=8 H, mampapnennoii mox yrmom a=60° x ropusonty. Halitm paccrosHue,
KOTOpOE TMPOILIO TEJIO, €CITU €r0 CKOPOCTh YBEIHUUIIach ¢ 3 10 5 M/c, a KO3QPHUIMEHT TpeHUS
MEXK]y TEJIOM M TOBEPXHOCTHIO paBeH pu=0,1.0tBeT: 5,9 m.

3ananme 4. [llap maccoit m;=5 Kr IBHXKETCS CO CKOPOCThIO V= 1 M/C U cTajmKuBaercs ¢
MOKOSIIUMCS IIIapoM Maccol m,=2 Kr. OnpeaennTe CKOpOCTH IapoB MOCIE yaapa. Yiap CUuTaTh
YIOPYTUM, IPSAMBIM U IIeHTpaibHbM. OTBeT: 0,43 M/c, 1,43 Mm/c.

3ananue 5. YpaBHeHHe KOJI€OaHUM TOUYKM UMEET BUI: X =A coslt +1) , Te A=0,02 M,
o=n ¢, 1 =0,2 ¢. Onpenenuth NepUOJ, HavYaubHyI0 (asy KoneOaHui TOYKU U €€ YCKOPEHHE B
MomeHT Bpemenu 1 ¢. Oteer: T=2 c; 00=0,21 pax; a =0,16 m/c’.

Kontpoabnas padora Ne 2 «Cratuctnueckasi pusnka v TepMOAMHAMHUKA)

3aganue 1. Haiinure 1nyist razoo0pa3HOro asora TeMIEpaTypy, IpU KOTOPOH CKOpPOCTSIM
monekyn vi = 300 m/c u v = 600 M/C COOTBETCTBYIOT OJMHAKOBBIE 3Ha4€HHUs (YHKIIMU

_ m(V; - Vlz)
4k In(V, /V))
3aganue 2. VjeanbHbli JBYXarOMHBIH Tra3 obbeMoM 5 1 u gasienmeMm 10° Tla

pacnpenenenus Makcsesa f(V). Otser: T' =330K.



M30XOPUYECKH HArpeiu, B pe3yJbTaTe 4YEro CpeaHssl KUHETHYECKas SHEPIus €ro MOJEKYyI
yBenuuuiiach ot 0,0796 3B no 0,0923 5B. Ha ckonbko mipu 3TOM U3MEHUTHCS 1aBieHue rasa? B
JambHEeHIIeM ra3 M30TePMHUYECKH PACHIMPHIN A0 HadadbHOTro AaBieHHus. Omnpenenure oObem
rasza B KoH1e nporecca. Oteer: yBenuuurcs Ha 0,16 MIla; 5,8 1.

3anganme 3. Onpenenure Ko3()PUIUMEHT TEIUIONPOBOAHOCTH A a30Ta, €clu KOI((UIHESHT
JTUHAMWYECKON BSI3KOCTH 1| JJIS HEro mpu Tex ke yciaoBusax paBeH 10 mklla-c. OtBer: A=7,42
MBT1/M°K.

3ananue 4. 12 r a30Ta HaXOmATCA B 3aKPBITOM COCyAe O0ObEeMOM 2 J1 TIPH TeMIIepaType
10°C. Tlocse HarpeBanus JaBjeHUE B cocyie ctano pasHo 10*mm.pr.ct. Kakoe KonuuecTBo Terua
OBLIO cO0OImIEHO Ta3y npu Harpeanun? Otset: 4,1-10° k.

3aganue 5. Cmemanu Boxy Maccoil m;=5kr npu temneparype T,=280 K ¢ Bogo# maccoit
m,=8kr mpu temmneparype T, =350 K. Haiitu: 1) temneparypy 6 cmecu; 2) uaMmeHenue AS
SHTPOINH, poucxoxsuiee npu cmemuBanuu. Oteet: 323 K; 0,3 xx/K.

KonTtpoJsbHas padora Ne 3 «Q1eKTPpHYECTBO U MATHETH3M»

3apanme 1. DnekTpuyeckoe mosie co3maHo aByms 3apsiaamu ;=10 K1 u  q,=-20 uKu,
HaxomsmuMucs Ha paccrostaur d=20 cMm npyr ot apyra. OnpenenuTs HapsDKEHHOCTH TOJS B
TOUKEe A, yAaJICHHOM OT MEpBOTO 3apsja Ha paccrosiHue 1,=30 cM U OT BTOpOro Ha =50 cm.
Paccunrath paboTy, KOTOPYIHO HEOOXOAMMO COBEPIIUTH, YTOOBI MEPEHECTH TOYCYHBIN 3apsi
qo=5-10"* K11 13 TOuKM HaXOASAIIMICS ocepeuHe Mex Iy 3apsaaamu B Touky A. Otser: 280B/M,
0,42 JTx.

3ananue 2. Mmeercsa npenHasHa4YeHHBIN 11 U3MEPEHUS pa3HOCTH noTeHnuanos a0 30 B
BOJIETMETp conpoTuBieHueM 2 kOwm, koroporo paszeneHa Ha 150 penenuit. Kakoe
COINPOTUBJICHUE HAJ0 B3STh U KaK €ro BKIIOYHUTH, YTOOBI 3TUM BOJHTMETPOM MOXHO OBLIO
M3MEpUTh Pa3HOCTh NOTeHHHANOB 10 75 B? Kak wu3MeHuTcs mnpu 3TOM II€HA JCJICHHS
BonbT™MeTpa? Otset: 3 kOwm, 0,5 B/nen.

3aganue 3. [lo mpoBoIOYHON pamKe UMErONIeH (opMy MPABHILHOTO MIECTUYTOIHHHKA,
unet Tok cwioit =2 A. Ilpm 3TOM B IIeHTpe paMKuh oOpa3yeTrcss MarHUTHOE IIoJie C
HanpsbkeHHOCThIO 33 A/Mm. Haiitu anuHy npoBosoKH, U3 KOTOpO# caenana pamka. Otser: /=0,2
M.

3ananme 4. [IpoBoasiias paMka rnomenieHa B OJJHOPOJHOE MAarHUTHOE TOJI€ ¢ UHAYKIUEH
B = 0,1 T II10CKOCTh paMKH COCTABIISIET C HANPABJICHHEM MAarHUTHOTO mojs yron ¢ = 30°.
[Inomans pamku S = 20 cm?, conporusienne R = 0,1 Om. MaruutHoe mojie paBHOMEPHO
yMeHbInaercs a0 Hyns 3a Bpemst At=0,1 c. Onpexnenute: a) cpeaHee 3Ha4e€HUE 3.71.C. UHAYKIIUH,
BO3HUKAIOIIEH B paMKe; 0) CHITy MHIYKIIHOHHOTO TOKA; B) 3apsi/l, KOTOPHIN MPOTEUYET MO paMKe 32
BpeMs yMeHbinenus nons. Oteer: 1 MB; 10 MA; 107 Kir.

3ananme S. ConeHous; ¢ MHAYKTUBHOCThIO L=7 MI'H 1 akTUBHBIM comnpoTuBiieHueM R=44
OM mnoakIIOYMIM K HUCTOYHUKY TOCTOSHHOTO HampspkeHuss Uy, a 3areM K TeHeparopy
CUHYCOUJIAJIbHOTO HANPSDKEHUs C ACUCTBYIOIMM 3HadeHueMm HanpspkeHus U,=U,. Ilpm kaxon
4acToTe TeHepaTopa MOIIHOCTh, MOTpedisiemas coleHoUaoM, OyleT B 5 pa3 MeEHbIIE, YeM B
nepsoM citydae? Otsert: v=2 k1.

2 cemecTp
Kontpoabnas padora Ne 4 «OnTuka»

3aganue 1. B onpite FOHra Ha myTd omHOTO M3 MHTEPPEPHUPYIOIMINX JIYICH MMOMEIanach
TOHKasl CTEKJISTHHAsl TUIACTHHKA, BCICJCTBHE YEro IEHTpPajbHAs CBETJas I0JIoca CMelanach B
MOJIOKEHHE TIEPBOHAYAIIBHO 3aHSATOE MMATOM CBETJION MOJOCOM(HE cuuTas LeHTpasibHOM). Jlyu
MajaeT Ha IUIACTUHKY MepreHauKyispHo. [lokazarens npenomieHus riacTuHky n=1,5. J{nuHa
BOJHBI cBeTa A=6-10" M. Kakoa Tonmuna miactuaku? OTBET: 6 MKM.

3ananme 2. benblii CBET MajaeT HOPMAJIbHO HA IMOBEPXHOCTh CTEKJISHHOM IJIACTUHKHU
tommmHoN d=0,4 MkM, Haxomsmielics B Bo3ayxe. Ilokazarens mperoMiIeHHS CTEKIa Ne=1,5.
OmpenenuTe: a) TEOMETPUUCCKYIO M ONITHYECKYH PA3HOCTh XO/a MHTep(PEepUpyIONUX JIyde B
MIPOXOJISIIEM CBETe, 0) JJIMHBI BOJH, MHTEHCHBHOCTh KOTOPBIX OCJIA0JISICTCS MOCIIE MTPOXOKIACHHUS



1acTUHKUA. CUnUTaTh, 4YTO BUAMMAS YaCTh CIIEKTpa JIEKUT B UHTEpBajie AjauH BosH oT 0,4 1o 0,7
MikM. OtBet: 0,8 MmM; 1,2 MrM; 0,48 MKM.

3aganme 3. Ha nudpakimoHHYI0 peleTKy HOpPMaJIbHO MajaeT Mydok cBera. Kpachas
JIMHMSA ¢ JUIMHOM BOJHBI A=630 HM BUHA B CIIEKTPE TPETHEro nopsaka nox yrom ¢=71°. Kakas
CIEKTpaJibHas JIMHUS BHJIHA IO/ 3TUM K€ YIJIOM B CIIEKTpE YeTBEpTOro nopsaka? Yemy paBHa
nocrosinHasi pemeTku? CKOJIBKO BCEr0 KPacHBIX MAaKCMMYMOB AaeT 3Ta pemierka? Otset: 473
HM; 2 MKM, 7.

3ananue 4. J[Ba monspuzatopa pacroyiOKEHbI TaK, YTO Yol MEXIY UX IUIOCKOCTIMU
nponyckanuss pasen  25°. Onpenenutb, BO CKOIBKO pPa3 YMEHBIIUTCS HMHTEHCHBHOCTh
€CTEeCTBEHHOT'O CBETa TMPH MPOXOKIEHUHU: 1) yepe3 oauH (MEepBbIi) moJsipu3arop, 2) yepes oda
nossipuzatopa. Koaddunument nornomenus csera B nossipusatope paseH 0,08. Otser: 2,17;
2,88.

3ananme S. Kakas nons sHeprum (oToHa wH3pacxomoBaHa Ha pabOTy BBIPHIBAHUS
JJIEKTpOHA, eciu KpacHas rTpanuna dortodddexra 307 HM M MakcUMaibHash KUHETHYECKas
sHeprus ¢poroanekrponos 1 3B? Otser: 0,8.

KonTtpoJsabHas padora Ne 5 «KBanToBasi pusznka

3ananue 1. Yepnoe Teno umeert temmeparypy 3 kK. [Tpu oxnaxaenun tena JjiiMHa BOJIHBI,
NPUXOJAIIASACS HA MAaKCUMYM M3JTy4daTelIbHOM CIOCOOHOCTH, M3MEeHMIAach Ha § MKM. [0 Kakoit
TeMmnepaTypsl oxyiaawiock Teno? Oteer: 323K.

3aganme 2. OnekTtpoH o6namaer KuHetwdeckoil sHeprued 30 »5B. Omnpenenuth
NeOpOMIEBCKYIO ITMHY BOJHBI 3JIEKTpOHAa. BO CKONBKO pa3 M3MEHUTCS 3Ta JIMHA BOJIHBI, €ClIU
KUHETUYECKas SHeprus ymenpmmtes Ha 20%? Otser: 2,2-10"m; 1,12.

3ananmue 3. [Ipu IBMOKEHUU YACTHUIIHI BIOJIb OCH X CKOPOCTh €€ MOXET OBITh OIpeIesieHa ¢
TOYHOCTHIO (ommOKoif) n0 1 cm/c. HaliTh HeompeneneHHOCTh KOOPAMHATHI, €CIH YacTHIEH
asnsercs: 1) anexTpon, 2) npodunka maccoii 0,1r. Otset: 0,01m; 107 M.

3ananme 4. Yactuna HaxomuTcsl B OECKOHEUHO TIIyOOKOW OIHOMEpPHOW MOTEHIMAIbHOMN
uMesi MUHUMaJIbHY10 3Hepruio. KakoBa BeposSTHOCTh OOHapyKEHHs YACTULIBI B CPEAHEH TpeTH
ambl? OtBeT: 0,609.

3apanme 5. Onpenenuth MJIMHY BOJHBI, COOTBETCTBYIOIIYIO TPEThEW JIMHUM CEPUU
banemepa: 1) B cnexrpe uznydenun Bogopoza, 2) B cnekrpe usnydenus nona renus. OTBeT:
434uam, 109HM.

KOHTpOJIBHaﬂ paﬁoTa Ne 6 «Duszuka SAApa U JJIEMEHTAPHBIX YaCTHID»

192
3ananme 1. [lepBoHauvanpHas Macca HM30ToNa UPHIUS -, /7 paBHa m = 5 T, mepuoj

noiypacnazaa 75 cyrok. Onpezaenure, CKOJIBKO sep pacnaaercs 3a 1 ceKyHy B 3TOM Ipenapare.
Ckonpko aToMOB 3TOro mpemnapara octaHeTcst dyepe3 30 CyTOK M BO CKOJBKO pa3 HM3MEHUTCS
aKTMBHOCTS IIpenapara 3a 510 Bpems? Otser: 1,67-10"; 1,2-10%%; 1,32.

3ananmue 2. fAnpo 6epwuius-7 f-paauoakTuBHO Mo cxeme K-3axBara. 3amucaTh peaxiuio.
Kakue yacTuiel npu 3ToM 006pa3oBaiuch?

3ananue 3. HeliTpuHHOE W3IIy4eHHE 3BE31bI MOXKET BO3HHUKHYTH 3a CUET OOBEIMHEHUS
IByX HPOTOHOB C oOpa3oBaHHeM JeiToHa. 3amummure peakuuio. Kakue wyacTuipsl erne
00pa3yroTcs B 3TOM peakiuu?

3aganue 4. HaiiTu sHepruro cBsi3u sapa, KOTOPOE UMEET OAMHAKOBOE YHUCIIO MPOTOHOB U
HEUTPOHOB M PaJUyYC, B IOATOPA Pa3a MeHbIIUH paauyca sapa >’ A7 . Oteet: *Be , 56, 5 MaB.

3apanmne 5. V3 mepBoHauaibHO CBOOOJHBIX MPOTOHOB W HEUTPOHOB OOpasyercs SApO
yriepoza-12. Kakas sHeprus mpu 3TOM BBIJENAETCS, KaK OHA Ha3bIBaeTcs? Ecinu cMHTE3MpoBaTh
TakuM oOpa3oM | T yruepona, TO CKOJBKO BCEro BBIAEIUTCS Ipu 3ToM 3SHepruu? Kakomy
KoiIM4yecTBY He(hTH 3Ta 3Heprus 3xkBuBaiieHTHA? OTBeET: 92,4 M1B; 740 I'/x; 16 T.

BHreaymuropHast camocrosTenbHas paboTa o0ydarolUXcsl BKIIIOYAeT B ceOs: MpopaboTKy
JEKIMOHHOTO MaTrepualla, M3y4EHHUE JIUTepaTypbl MO COOTBETCTBYIOLIEMY pa3feily; peLICHHE



WHAWBUAYAIBHBIX JOMAIIHUX 3a7a4, MOJIrOTOBKY K BBIMOJHEHUIO  JIA0OPATOPHBIX padoT,
MMOATOTOBKY K OTYETY MO Ja0OpaTOpHBIM paboTaM, MOATOTOBKY K CEMHHApaM.

Ilpumepnuvie unousuoyanvuvie oomaunue 3aoanusn (U/13)
1 cemecTp

3amaua Ne 1 «KnuHeMaTHKa MOCTYNATEJIbHOI0 U BPAIATEJILHOTO IBUKEHHSI»

Touka ABMKETCS MO OKPY)KHOCTH paguycoM 4 M IO 3aKOHy o =A+B’ e S -
NpoiieHHbI yTh, A=8 M, B=2 wm/c’, t- Bpems. Ompenenutb, B Kakol MOMEHT BpPEMEHH
HOPMaJIbHOE YCKOpeHHe paBHO 2 M/c’. HaliTu CKOpOCTh, TAHTEHIMAIBHOE M MOJHOE yCKOPEHHE
TOYKHU B TOT MOMEHT BPEMEHU

3apaua Ne 2 «/IlnHAMHKA MOCTYNATEJIbHOT0 IBUKEHUSD)

Ha o0ox maxoBuka auamMetpom 60cM HaMOTaH HIHYP, K KOHIIy KOTOPOTO MPHBSI3aH IPy3 C
Maccoit 2 kr. OnpeaenuTh MOMEHT HHEPIIMH MaXOBUKA, €CJIM OH BPAIIasCh PABHOYCKOPEHHO O]
JeCTBHEM Tpy3a, 3a BpeMsl t=3¢ mproOpen yriaoByr cKOpocTh 9 pan/c.

3apaua Ne 3 «/IlnHaMuKa BpaniaTejibHOI0 IBUKEHUSD)

Ha Ban B BuJe IMIMHIpA ¢ TOPU3OHTAIBHON OCBIO BPALEHUs] HAMOTaHAa HEBECOMAsl HUTb,
K KOHIy ee IpuKperuieH rpy3. Kakyro yrioByro cKoOpocTh OyleT MMETh Basl CIyCTs 2C IHOcCie
Hayaja JBWJKEHMs TIpy3a, eciu Macca Bana 4 kr, ero paguyc 20 cM, Macca rpysa 0,2 kr,
JIEUCTBUEM CUJI TPEHUS HA JBUOKYILUECS Tela MOKHO IIpeHeOpeyb

3anaua Ne 4 «3aKOHBI COXpPAHEHUSI B MEXaHUKE»

JIBa Maneix mo pasmepy rpysza Maccamu m;=10 kr u m,=15 Kr moaBemIeHbl HA HUTAX
OJIMHAKOBOM JUTMHBI L=2 M B OZJHOH TOUKE M CONMPUKACAIOTCA MEXAY CO00i. MeHbIni Tpy3 ObLI
OTKJIOHEH Ha yron =60 u ormyieH. OnpeneauTe BBICOTY, HA KOTOPYIO MOJHUMYTCs 00a rpy3a
nocje abCOoMOTHO HEYNPYToro yaapa

3agauya Ne 5 «MexaHnuecKHe KoJ1e0aHus»

[Tepuon 3atyxatonmx koneOanuii paBeH T = 4c, norapuMuUecKuii 1eKPEeMEHT 3aTyXaHUs
1,6; navanpHas (aza paBHa 0. CwmemieHue Touku B MoMeHT T/4 paBHo 4,5 cm. Hammcats
ypaBHEHHE KoJeOaHUH U MOCTPOUTH IpaduK B Mpenenax TpéX NepruoaoB

3agauya Ne 6 «PeasiTHBHCTCKAA MEXaHHKA»

B maGoparopHoii cucteme orcyeTra OfHA W3 JBYX OJWHAKOBBIX YACTHUI[ C Maccol my
MOKOUTCA, Apyras JBHXKETCS CO CKOpOCThiO v=0,8¢ MO HampaBJICHHUIO K MOKOSIIEHCS YacTHUIIE.
Omnpenenure peasSTHBUCTCKYIO MAcCy IBUXKYIIEHCS YacTHUIIBI B JIAOOPATOPHOUN CHCTEME OTCYeTa
U €€ KUHETUYECKYIO SHEPTHUI0

3agaua Ne 7 «MKT. Cratuctuueckasi puznka»

B cocyne ob6vemom 20 ;1 HaXOmMTCS CMECh BOJOPOAA W TENHs IO JABICHHEM 2 aTM.
Oo6mast macca cmecu 5 1. M3BecTHO, YTO CpeHssl KMHETHYECKash YHEPIus MOCTYHaTeJbHOTO
JBMO>KEHUST MOJIEKYJ cMecH ra3oB paBHa 0,038 3B. Bo ckoibko pa3 oTiaM4aroTcsi Macchl BOAOPOIa

U Telns B cMecu?

3agauya Ne 8 «MaeaabHbIii ra3»



3 MOJsA a30Ta IUIOTHOCTBIO P=1,25Kr/M’ HM30XOpPHO HArpend Tak, YTO €ro JABJICHHE
wmenmnace ¢ 1,1-10° Tla mo 1,6:10°Tla, a 3areM wu306apHO CXKald [0 NEPBOHAYATBLHOM
Temneparypsl. Omnpeznenure TeMIEpaTypbl B KaKIOM M3 TpeX OINHUCAHHBIX COCTOSIHUH U
KOHEUHBIN 00beM raza. M3o0pasute rpaduku 3TUX nporeccoB B koopauHatax P-T

3agaua Ne 9 «IlepBoe HaYa 10 TEPMOAMHAMUKH»

B pesynbraTe M30TEpPMUYECKOro pacHIMpeHHs a3zora maccod m=0.2Krmpu Temmeparype
T=280 K o6weMm ero yBenmuuuBaercs B 2 paza. Onpenenuts: 1) paboTy A, COBEpIIEHHYIO Ta30M
npu pacuvpeHuu; 2) usmMeHeHne AU BHyTpeHHEH »Hepruu; 3) KOJIMYECTBO TEIIOTHl Q,
MOJy4EHHOE ra3oM

3agaya Ne 10 «Bropoe Ha4a/10 TepMOAMHAMUKH»

Kycok npma maccoit m =200r, B3saThIii mpu Temmepatype t; = -10C°, Obu1 Harper A0
temneparypsl t; =0C° u pacmiaBieH, Mocie 4Yero oOpa3oBaBmIascs BOAa ObLIa HArpeTa o
temnepatypsl t;= 10C°. Onpenenuts u3MeHeHUE AS SHTPOINUU B XO/I€ YKa3aHHBIX MPOIECCOB.

3agaya Ne 11 «DuekTpocTaTuKa»

OnexkTpudeckoe 1moje co3naHo AByMs 3apsaamu q;=10 HKn u q,=-20 vKn, Haxonsmmmucs
Ha pacctosauu d=20 cm npyr ot apyra. OmnpenenuTh HaNpPsOKEHHOCTh TOJSI B TOYKE A,
YIQJIEHHOM OT MepBoro 3apsaa Ha paccrosHue 1,=30 cM u oT Broporo Ha ;=50 cMm. Paccuutarts
paboTy, KOTOPYI0 HEOOXOAMMO COBEPIIMTH, YTOOBI MEPEHECTH TOYEUHBIN 3apsax qo=5-10"* Ki u3
TOYKH HaXOJSIIUICS MOCEpeaNHE MEXKIY 3apsIaMH B TOUKY A.

3agaua Ne 12 «IlocTOSSHHBIN JIEKTPHUYECKHI TOK»
Ha puc. 3.1. £=1,0 B, &=2,0 B, &=3,0 B, r,=1,0 Om, r,=0,5 Om, r;=1/3 Om, R;=1,0 Owm,

Rs=1/3 Om. Ompenenure: 1) cuibl TOKa BO BCEX ydYacTKax IENMH; 2) TEIJIOBYH) MOITHOCTD,
KOTOpasd BBIACIIACTCA HAa COIIPOTUBJIICHUN Rg.

TR
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nur 51

3agaua Ne 13 «JunekTpoMarneTusm»

[To nByM OECKOHEYHO AJMHHBIM MPSMBIM MapajuIebHBIM IPOBOJAM, HAaXOAALIUMCS Ha
pacctosann R=10,0 cm gpyr ot apyra B Bakyyme, TekyT Toku [,=20,0 A u [,=30,0 A
OJIMHAKOBOr0 HampasieHus. OnpenenanuTe MarHuTHYI0 HHAYKLKIO 1o B, coznaBaemoro Tokamu
B TOYKaX, JEKAIIUX Ha NPAMOM, coenuHstomUX o0a mpoBona, ecnu: 1) Touka C JeXUT Ha
pacctossanu 1,=2,0 cM JieBee JIEBOro mpoBoja; 2) Touka [l jJexuT Ha paccTtosHuH 1,=3,0 cM
IpaBee MpaBoro nNpoBoaa; 3) Touka G JeKUT Ha paccTosiHUU 13=4,0 CM MpaBee JeBOro MpoBoJa.

3apaua Ne 14 «DuieKTpoMarHeTusm»

OneKTpoH, ycKopeHHbI HanpsbkenueM U=200 B, BieraeT B OJHOPOAHOE MAarHUTHOE I10JIE
¢ uaaykipei B=0,7-10* T nepreHauKyaspHO CUIOBBIM JMHUAM. HaiiT paguyc OKpYKHOCTH,



110 KOTOPOW JIBUXKETCSI AJIEKTPOH B MarHUTHOM I0JI€ U niepuon ero BpameHus. Oteer: R=0,68 wm;
T=5,1-10"c.

3agaua Ne 15 «D1eKTPOMATHUTHAS WHILYKIIHS»

[TpoBomsnuii WIOCKWA KOHTYp, MMM (opMmy OkpyxkHOcTH paamyca r = 0,05 m
MOMENIEH B OJHOPOJHOE MArHUTHOE TMOJE€ TaK, YTO JMHUM MAarHUTHOM WHIYKUHUU TOJIA
HaIpaBJICHbl TMEPIEHANKYJSPHO IJIOCKOCTH KOHTypa. ComportuBieHue koHTypa R = 5 Owm.
MarunutHas MHAYKIMA MeHsercs mo 3akoHy B = kt, rne k = 0,2 Tn/c. Onpenenute: a) 3.1.c.
MHAYKIHUH, BO3HUKAIONIYIO B 3TOM KOHTYype; 0) CHIy MHIYKIIMOHHOTO TOKA; B) 3apsij, KOTOPHIii
IIPOTEYET M0 KOHTYPY 3a NEPBBIE 5 CEKYH U3MEHEHHUS T10JIS.

2 cemecTp
3agaya Ne 16 «AHTepepeHHs CBeTa OT TOYEYHBIX HCTOYHMKOB)»

B ompite FOHra Ha myTH OAHOTO W3 HMHTEPPEPUPYIONMIUX JIydel MoMelanach TOHKas
CTEKJIsIHHAs IUIACTMHKA, BCIEIACTBHME YEro IEHTPaJbHAsl CBETJIas I0JI0ca CMeNlanach B
MOJIOXKEHHE TIEPBOHAYAIIBHO 3aHSATOE MATOM CBETJION MOJOCOM(HE cuuTas LeHTpasibHOM). Jlyu
MaJlaeT Ha IUIACTUHKY NepneHAuKyisipHo. [TokazaTens npenmomieHus miacTuHku n=1,5. /[nuHa
BOJHBI A=6-10" M. KakoBa ToNIIMHA IIACTHHKH?

3agaua Ne 17 «AHTepepeHHs CBeTa B TOHKHX IVICHKAX)

[TnockonapanenbHasi CTEKISIHHAs IUIACTMHKA TOMmMHOM d=1,2 MKM M C mokazareiem
MpeNOMIIEHUS N=1,5 moMelIeHa MeX/1y JBYMs CpelaMy C MoKa3aTeIs MU MPEJIOMIICHHUS N U Ny.
Cset ¢ ninuHOM BomHBI A=0,6 MKM MajgaeT HOPMaJIbHO Ha IJIACTUHKY. OnpenennuTe ONTUYECKYIO
pPa3HOCTh XOJa BOJIH, OTPA)XEHHBIX OT BEPXHEHM W HUIKHEH MOBEPXHOCTEH IUJIACTUHKU U
orpenenuTe, yCUJIeHue WiIu ocialleHue MHTEHCHBHOCTHU IMPOUCXOAUT NMPH MHTEp(EepeHUnu B
CIeMYIONUX CIIyqasx: a) ni<n<n,; 0) n;<n>n,

3agaua Ne 18 «/ludppaxkuus @peness»

Haitnure pagumycel nepBbix Tpex 30H @peHens IS MII0OCKOH BOJIHBI, €CIM PACCTOSTHUE OT
BOJTHOBOM MOBEPXHOCTHU 10 TOUKU HaOmoaeHus 1 m. nuna Bomabl A=500 HM.

3agaua Ne 19 «/Iludppaknusa @paynrogpepa»

Haiitu HanbGonpmumii MOpsIOK CHEKTpa /IS JKENTON JIMHUW HATPHS C JUIMHOW BOJHBI A=589
HM, €CJIM NOCTOSIHHAs TU(PakUMOHHON pemeTkn d=2 MKM. CKOJIBKO BCErO MakCUMyMOB J1a€T
sta pemerka? [log kakum yriiom ¢ HaOMOAAETCS MOCICAHUNA MaKCUMyM?

3apaua Ne 20 «Iloasipuzanusi cBeTa)

Vo MekLy MIOCKOCTSAMHU MPOIYCKaHUs IBYX T0Jspu3aTopoB pasen 50°. EcrecTBeHHbIIM
CBET, IPOXO/Is Yepe3 TaKylo cucreMy, ociabmsercs B 8 pa3. [IpeneOperast morepsiMu CBETa MpH
OTPaXCHUH, ONPEACTUTH KOI((UIIMEHT MOIJIOMIEHHs CBETa B IMOJIIpU3aTOpax

3agaua Ne 21 «@oTo3ppexT»

OrnpenenuTs HAMMEHBIIIUN 3aICPKUBAIOIINNA TOTEHITUA, HEOOXOIUMBIN JIJIs1 TPEKPAIICHHS
HMHCCHUH C TIOBEPXHOCTH (POTOKATO/A, €CIM OH OCBEIIACTCS U3NMy4yeHHeM C JIUHON BoiHbl 0,4

MKM, a KpacHasi rpaHula JIJIs Marepuala karoga paBHa 0,67 MKM

3amaua Ne 22 «TensioBoe u3ry4yeHue»



Uepnoe Teno Harpenu ot temmepatypbl 600K no 2400K. Bo ckonbko pa3 yBeauyuiach
0611_[351 TCIUIOBAsd DOSHCPrusiA, H3TydacMas teaoM? Ha ckombko HW3MeEHHIACH JJINHA BOJIHBI,
COOTBETCTBYIOIIAasi MAKCUMYMY SHEPTUH U3IYYEHUS U CIEKTPAIbHBIM COCTaB U3TyUYCHUS?

3agaua Ne 23 «Ippext Komnrona»

dotoH ¢ sHeprueir 1 M»sB paccesuics Ha cBOOOJHOM MOKOMBIIIEMCST dJeKTpoHe. Haiitu
KUHETHYECKYIO SHEPTHIO JIEKTPOHA OTJauH, €CJIM B Pe3yJIbTaTe paccesHus JIMHA BOJIHBI (JOTOHA
n3MeHwIach Ha 25%

3agaya Ne 24 «9j1eMeHThI KBAHTOBONH MEeXaHUKH»

HpI/I JABMKCHUHN YaCTHULBI BAOJIb OCH X CKOPOCTb €€ MOXET OBITh ornpeacicHa ¢ TOYHOCTBIO

(ommbkoif) 10 1 cm/c. Haiitu HeomnpeneneHHOCTh KOOPIMHATHI, €CJIM YacTHUIIeH sBIsieTcs: 1)
ANIEKTPOH, 2) ApobduHKa Maccoii 0,11

3agauya Ne 25 «HacTHa B NIOTEHUIMAJILHOH IMe»

CoOcTBeHHAs (byHI(I_II/IH, OIMUChbIBaromasAs COCTOAHUC MUKPOYACTUILIBI B OCCKOHEYHO

. Tm
Y, (x) =Csin—x
TyOOKOW  MOTCHIMAIBHOW sIME IMUPUHOW [, MMeeT BUJ [ . Hcnomp3ys
YCJIOBUSI HOPMUPOBKH, ONPEJEIUTh MOCTOSTHHYIO C.

3agaya Ne 26 «Atom no Teopuu bopa»
BbrauciuTh paanychl MEPBBIX TPEX OPOUT JIEKTPOHA B aTOME BOIOpOIa
3apaua Ne 27 «M3ayueHue aroma

Haiitn HanOonplIyt0o 1 HAMMEHBIIYIO JJIUHBI BOJIH cepuM llamieHa B criekTpe M3IydeHHs
Boztopoza. CpaBHUTH MOJIyYE€HHBIE 3HAYEHUS C JUIMHAMU BOJIH BUAMMOIO M3JIy4ECHHUS

3agauya Ne 28 «PaanoakTHBHOCTDLY
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5
ITepBoHavyanbpHas Macca M30TOMa UpHIUs 77" paBHa m = 5 T, MepHoOA Moiypacnaaa 75

cyTok. Omnpeaenure, CKOJIBKO siAep pacnageTcs 3a 1 cekyHay B 3ToM npenapare. CKOIbKO aTOMOB
3TOro Tpemnapara octTanercs yepe3 30 CyTOoK M BO CKOJIBKO pa3 U3MEHHUTCSI aKTUBHOCTD Mpemnapara
3a 9TO Bpemsi?

3agaua Ne 29 «3aKoHBI COXpaHEeHHS B SIAEPHBIX PeaAKIUSIX»

B menTpe conHIA MpoOTEKAaeT TepMOsACpHas peakius CHHTE3a Telus M3 BOAOpOAa, B
KOTOPOM U3 YETBIPEX MPOTOHOB 06pasyercs sapo He! v 1Ba mosuTpoHa. 3anuuinre 3Ty peakiuio.
Kakwe eme yacTuipl 00pa3yroTcs B Hel?

3agaua Ne 30 «JHeprus B siiepHbIX peaKIUAX)

Kakoe komuuectBo U®’ «BbIrOpaeT» 3a TOA B SAEPHOM DPEAKTOPE C DIEKTPHUECKOM
MomHocThio 1 I'BT n k..a. 38%? Cuwurare, uto pacnaj saep ypaHa Moj AeMCTBUEM TEILTOBBIX
HEUTPOHOB MPHUBOJUT K 0OPa30BAHUIO M30TONOB KCeHOHa-141, cTpoHIuA-92 1 Tpex BTOPUUHBIX

HEUTPOHOB.

Ilepeuensy nadopamopnvix pabom



1 cemecTp

No 1 «IIpuMeHeHre 3aKOHOB COXpaHEHUsl JUIsl ONPEACIICHUS CKOPOCTH TOJIETa Ty
Ne 4 «HMccnepoBaHue BpalllaTEIbHOIO JBHMXKEHHUS TBEPAOrO Tejla BOKPYT HEMOJABUKHOU

=

5 «Onpenenenne XapaKTepUCTHK 3aTyXarONUX KoineOaHni (PU3NIECKOro MassTHUKA»

Ne 11 «3yuenne cTaTUCTUUECKUX 3aKOHOMEPHOCTEI

No 14 «Onpenenenue mokasarens aguadarsl MmetofgoM Kiemana u Jlezopmay

Ne 21 «MccnenoBanue 3M€KTPOCTATUYECKOTO MOJIS C IIOMOIIBIO 30HAa»

No 24 «Pacuimpenue npenena u3MepeHus aMnepMeTpa MOCTOSHHOTO TOKay

Ne 28 «OmnpeneneHne WHAYKTUBHOCTH KaTyIIKM W MarHUTHOW IPOHUIIAEMOCTH
(heppOMarHuTHOTO TEJa

2 cemecTp

Neo 32 «Omnpenenenue paanyca KpUBU3HBI JIMH3BI M TTOJIOCHI MPOIYCKaHUS CBETO(DHIBTpaA
noMouipro koneu HeroroHnay

No 34 «Omnpenenenue IMHBI CBETOBOM BOJHBI W XapaKTEPHUCTHK IU(PPAKITMOHHON
pELIeTKN

Ne 35 «Onpenenenne KOHIEHTPALMKU PACTBOPOB caxapa M MOCTOSIHHOM BpaIlCHUS

Ne 36 «CHATue BOJBTAMIEPHBIX XapAaKTEPUCTHK (POTOIEMEHTa M ONPEACICHUE €ro
YYBCTBUTEIBHOCTH

Ne 41 «MccnenoBanue BO30YKICHUSI aTOMOB Ta3a

No 42 «OmnpeneneHue TVIaBHBIX KBAaHTOBBIX YHCENT BO30YXKICHHBIX COCTOSHUH aroma
BOJIOPOIa»

No 51 «M3ydyeHue 3akOHOMEPHOCTEHN O-pacrajiar

Ne 53 «Ompenenenre MakCHUMaldbHOM dSHepruM [B-4acTul] M WACHTH(PHUKALUA
PaaNOAKTUBHBIX MPENapaToOB»

Ilepeuens 6onpocos k cemunapckum 3aHAMUAM
1 cemecTp

Cemunap Ne 1 "KunHemMaTnka M JAMHAMHKA NOCTYNATEJbHOr0 W BPaIIATEJbHOIO
IBUKeHmit"
1. Mexannueckoe amwxkenne. Cucrema orcuéra. MatepuanbHas TOUKA.
2. OCHOBHBIE KMHEMATUYECKHE XAPAKTEPUCTUKU: MEpPEeMELIEHUE, MyTh, CKOPOCTb, YCKOPECHHE:
MOJTHOE, HOpMaJIbHOE, TaHTeHIHanbHOoe. Kitaccudukanus qBuKeHnuH.
IToctynarensHoe aBuxenue. Llentp macc. BpammarensHoe 1BUKEHUE.
4. OCHOBHBIE KMHEMATHYECKHE XAPAKTEPUCTUKH BPALLIATEIBHOTO JBHKEHUS: YIrOJ IOBOPOTA,
YIJIOBOE MEPEMEIECHUE, YTIIOBbIE CKOPOCTh U YCKOPEHHE.
5. CBsi3b MEXIy JMHEWHBIMM W YIJIOBBIMH XapaKTEPUCTUKHU JIBMKEHUSA. PaBHOMEpHOEe U
paBHOTIEpEMEHHOE BpaliareabHOe IBIKEHHS. [[oHATHE COCTOSHUS (HU3NYECKON CUCTEMBI U
YpaBHEHUS JBUKEHUS.
JlunaMuyeckue XapakTepuUCTHUKU: CUJla , CUJIOBOE T0JIe, Macca, UMITYJIbC.
3akoHbl HproTOHA.
8. JluHamMHuueckue XapaKTepUCTUKH BPALIATEIBHOTO JIBMKEHUS: MOMEHT CHJIbI OTHOCUTEIBHO
0CH, MOMEHT nHepuuu. OCHOBHOM 3aKOH IMHAMMKHN BpalaTeIbHOTO ABUKECHMUS.
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Cemunap Ne 2 "3akoH coxpanenus'
1. 3akoH cOXpaHEHMs UMITYJIbCA, YCIOBHS €TI0 BBIIIOJIHEHUS.
2. 3aKoH COXpaHEHHUS] MOMEHTa UMITYJIbCa, YCIOBHSI €T0 BHIMIOJTHEHUS.
3. PabGora, wmomHOCTh. PaboTa TpaBUTALlMOHHOW CHIJIBI, KOHCEpBaTUBHBIE CHIbl. Pabota
pesynbTupytomeid cuibl.  KuHeTwmueckass SHeprusi, TeopeMa 00 H3MEHEHHH KHHETHYECKON
SHEPIHH.
4. 3aKoH COXpaHEHHUs MOJHON MEXaHUUYECKON YPHEPTUH, YCIOBUS €T0 BBIITOJHEHUS.



5. CoypapeHue OByX Tel.
6. CBs13b 3aKOHOB COXPAHEHUS CO CBOMCTBAMHU MPOCTPAHCTBA U BPEMEHHU.

Cemunap Ne 3 "Kosne0anust u BosiHbI"
1. ®duznveckuii © MaTeMaTHYECKUN MASITHUKH.
2. 'apmoHnueckue, CBOOOJIHBIE, BBIHYK/JICHHBIC u 3aTyXarollne KoNeOaHus:
muddepeHnnanbable, rpaduKd, XapaKTEePUCTUKH.
SBneHue pe3oHanca u ero gpuzndeckas npupona. [Ipumepsr.
Bonna. Buasl BomH. MexaHnu3m 00pa3oBaHUs MEXaHUYECKHUX BOJH.
3ByKoBasi BotHa. MexaHu3M 00pa3oBaHMsI 3ByKa B ra3ax.
BonHoBoe ypaBHEHUE.
Crosgast BotHA. MexaHu3M 00pa3oBaHus. YpaBHEHHE CTOSUYCH BOJIHEI.

NownhkWw

Cemunap Ne 4 "CraTucTudeckue MeTOIbI ONMMCAHUA MaKkpocucTem'
BeposTHOCTH NOSIBIICHHs TUCKPETHON U HEIIPEPBIBHOM CIIyYalHbIX BEJIUYUH.
OyYHKIMS paclpeaeieHrs BEPOITHOCTEN. YCI0BUE HOPMUPOBKH.

Cpennee u Haubomee BEpOSITHOE 3HAYCHUE CITyIaliHOW BETUYHHEI.
Cratuctuyeckue Metoabl. OCHOBHBIE MOJIOKEHUS CTATUCTUUECKON (PU3UKH.
Pacnpenenenne Makcsemna, ['aycca, bonsumana.

M

Cemunap Ne 5 "TepMonnHaMu4deckne MeTOAbl ONMUCAHUS MAKpocucTeM'
VYpaBHEHHE COCTOSIHUS UACAIBHOTO ra3a.
Pacnpenenenue suepruu no creneHsaM cBo0opl. CpeaHsis SHEPTUsl MOJIEKYJIBL.
TemoemkocTs. MossipHas ¥ yzieiabHas TEIUIOEMKOCTH. YpaBHeHUEe Maiiepa.
BHyTpeHHss sHeprus Kak (QyHKIUs COCTOSHUS cucTeMbl. PaboTa kak QyHKIIHS Mporecca.
[IepBoe Hauano TEPMOIMHAMHUKH.
W3onporeccel:  M30TEPMUUYECKHN, HW30XOPUYECKUH, M300apHueckuii, aauabaTUdecKuii,
MOJUTPOITUYECKU.
7. Ourponus. CBONCTBA 3HTPOIINUN U30JIMPOBAHHON CHUCTEMBI.
8. BTopoli 3aKk0H TEPMOJIMHAMUKH.
9. Huxn Kapuo. K.m.a. nukna Kapho.

AN S

Cemunap Ne 6 ""JiexkTpocraTtnyeckoe mnoJje"
DIIEKTPOCTATHYECKOE TOJIe. DIEKTpUUeCcKuil 3apsaa. 3akoH KymnoHna.
HanpsixkerHoCTh 2nekTpocTarnueckoro nosist. [lpuHuun cyneprno3uiuu.
[Totok BexkTopa £ . Teopema ["aycca.
[ToTeHIMaNBHOCTD 3JIEKTPOCTATHUECKOTO oJIsl. TeopeMa 0 HUPKYISILUK.
CBsi3p MEXy HaIPSHKEHHOCTHIO M MTOTEHIIUAIOM.
FCOMeTpI/ILIeCKOG onucanue 1moasa. CUI0BBIE TUHHUH. 9KBI/IHOTGHHI/I3HLHBI€ IMMOBCPXHOCTH.

A

Cemunap Ne 7 "IlocTtosinablii TOK. Llenu mocrosinHoro toka'
DnekTpudeckuil ToK. [1MoTHOCTh TOKa. YpaBHEHHE HENPEPHIBHOCTH.
3akoH Oma Ji1s1 OTHOPOIHOTO Y4acTKa LIEIH.

Conpotusinenue npoBogHrKa. CoeTMHEHNE COTPOTUBIICHUH.

3axoH Oma Ju1s1 HeoiHOpoAHOTO ydacTka nenu. Ctoponnue cuisl. DC.
[TpaBuna Kupxroda.

MotHocTh ToKa. 3akoH Jlxxoyins-Jlenia.

AN S

Cemunap Ne 8 ""MaruutHoe noJjie. JJ1eKTPOMATHUTHAS HHAYKOHASA"

1. McToyHMKM MarHuTHOTO moiii. MarHuTHOe Moje OBKXKYIIErocs 3apsiia U MPOBOAHUKA C
TokoM. 3akoH bro-Casapa.

2. TloToK ¥ HMPKYJSALUMS BEKTOpa MHAYKIMK MarHuTHoro mojisa. Teopema ["aycca u Teopema o
UUPKYJISLUH.

3. Cuna JlopeHna. JIBuxeHue 3apsSKEHHON YaCTUIIbI B MATHUTHOM TTOJIE.

4. Cuna Amnepa.

5. 3axoH snexkrpoMaruuTHOM uHAyKuu dapanes. [Ipasuno Jlenna.



6. BuxpeBoe 3/1eKTprUecKoe moie.
7. SlBnenune camomHayKiuu. MHIyKTHBHOCTH. CONCHOU .

2 cemecTp

Cemunap Ne 9 "Unrepdepennus u nudppaxkuus ceera'

DJEKTPOMArHUTHBIE BOJIHBI.

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTb CBETOBBIX BOJIH.

WuTepdepeniys cBera OT IBYX HCTOYHUKOB.

HuTtepdepenius cBeTa OT IIOCKONapalIeTbHOM MIACTHHKH.

Wutepdepeniys cBeTa OT IIIACTUHKY nepeMeHHon TomuuHbl. Konbia HeioToHa.
[IpumeHeHne uHTEpPEPEHIIUN CBETA.

. SIBnenne mudpakmun. OcobeHHOCTs Audpakuu cBeToBbIX BoyH. udpaxmus dpenens u
®paynrodepa.

8. Ilpunuun TIroiirenca-®dpenensd. VYhpolieHWe BBHIYMCIEHUH C IOMOIIBIO  BEKTOPHOU
IyarpaMmsl.

9. Mudpaxuus OpeHens Ha KPYIIIOM OTBepCTHU. 30HBI DpeHers.

10. Iudpakuus Dpaynrodepa Ha y3KoW MNPSIMOIHMHEHHOW IIETU. YCIOBHUS MakCUMyma |
MUHHMYyMa. 3aBUCUMOCTh MHTEHCUBHOCTH CBETa OT yIJia U PaKIUH.

11. Iudpakuuonnas pemnietka. OCHOBHBIE XapaKTEPUCTUKU TUMPAKIIMOHHON PEIICTKU. Y CIOBHS
IJIaBHBIX MAKCUMYMOB 1 MUHHUMYMOB U JT00aBOYHBIX MUHUMYMOB.

NO U A LN

Cemunap Ne 10 "Ilonsspusanus ceera"

1. Ionspuzauus cBera. ECTeCTBEHHBIN U OJISIPU30BAHHBINA CBET.

2. Tlonspu3zanus cBeTa Npu OTPAKEHUHU U MIpeJIOMIIEHUH. 3akoH bprocrepa.

3. lonspuzanuss mnpu  ABOWHOM  JydenpernomiieHnd. CBOWCTBA  OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JTy4EeH.

4. Tonspuzauronnsie npu3Msbl. [Ipusma Hukomns.

5. 3axkoH Mantoca. AHa/IM3 NOJISIPU30BAaHHOTO CBETA.

6. OnThyecku akTUBHBIE BEIECTBA. BpallieHne mioCKoCTH MOIsIpU3aluy CBETA.

Cemunap Ne 11 "KBanToBasi onTuka'"

1. TemnoBoe wuzmyueHue abcomoTHO uepHOoro tena. 3akoH Credana — bonbimana. 3akoH
cMelieHus Buna.

2. KopnyckyssipHO-BOJIHOBOH Jyaju3M CBeTa. DHEPTUs U UMITYJbe (poToHa. /[aBnenue ceera.

3. ®otoaddext. 3akonsl poToaddexra. opmyina DHUHIITEIHHA.

4. D¢ dext Komnrona. opmymna Komnrona.

5. BomnoBele cBoiictBa uactun. JlimHa BomHbI ae bpouna. IIpuHnmn HeompeneneHHOCTH
Ieitzen6Oepra.

Cemunap Ne 12 "Crpoenue atoma'

Mopenu aroma. [1nanerapnas Mmoznesnp aroma.

[Toctynarer bopa.

W3ny4yeHue aroMa BOAOpoia U BOJOPOAONOA0OHBIX cucTeM. CIeKTpaabHbIE CEPUH.
®opmyna banbemepa.

CrieKTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo31H.

MRS

Cemunap Ne 13 "OcHOBHbIE 10JI0OKeHUS] KBAHTOBOM MeXaHUKHU'"'

1. KBantoBeie coctossHus. BomHoBas ¢yHkius u ee Qusnueckuit cmbica.  [Ipunnmmn
cyneprnio3utinu. YpaBuenue lllpenunrepa, KBaHTOBbIE ypaBHEHUS ABUKCHHUSI.

2. Hexoropskle 3aaun KBaHTOBOM MeXaHWUKH. YacTriia B OECKOHEUHO TITyOOKOH MOTEHITMATIBLHOMN
saMe. KBaHTOBaHME SHEPT M.

3. KBaHTOBBIE YMCIIa, XapaKTEpU3YIOLIME IIOJOKEHHE DJIEKTpoHa B artoMme. KBaHTOBaHue
sHeprun. KBantoBanue MmomeHTa umiysisca. CIuH 3J€KTpOHa.

4. Cxema »HHEPreTHYECKHX YpOBHEW aroma Bojopona. IIpaBwima otOopa TIpM aTOMHBIX
epexonax.



5. I'paHuUIBI MPUMEHUMOCTH KBAHTOBOM MEXAHUKH.

Cemunap Ne 14 " ATomHbIe ipa, X cBoiicTBa. PainoakruBHoCTD "
SIBneHue palnoOaKTUBHOCTH.

OCHOBHO 3aKOH paIMOAaKTUBHOIO pacnajaa. PaanoakTUBHBIE pSAIbL.
CocTaB 1 XapaKTEepUCTUKH aTOMHOTO sA1ipa. SIiepHbIE CHUIIBI.
KanenbpHaast u 06009eqHass MOJICIH SIIIEP.

Macca u sHeprus cBsi3u sapa. YelbHas SHeprus cBsizu. Paguyc siapa.

Nk W=

Cemunap Ne 15 "Snepublie peakuun'

1. SnepHble peakuu.

2. DHeprus siACpHON peakiyu.

3. YpaBHEHHE U dHEPreTHYecKoe ycloBue O-pacrafa. CBa3b dHEPTHMHU O-YACTHIIBI C MEPHOAOM
nonypacnasna. TyHHenbHbINH 3G QexT npu o-pacnae. CekTp O-4acTHIl.

4. Xapaktep cnekTtpa Y-uznyuyeHus. [lpoiiecchl B3aMMOAEMCTBUS Y-KBAaHTOB C BELIECTBOM.
3aBUCUMOCTh HMHTEHCUBHOCTH 7Y-M3JIy4€HHsS OT TOJIIMHBI ciosi BeulecTBa. (CpaBHEHHE
MPOHUKAIOLIEH CTIOCOOHOCTH Pa3IUYHbIX BUOB U3ITYUYEHUS.

5. Tpu Buma P-pacmaga. DHepreTudeckuil crektp [P-vactum. I'mmore3a HEWTPHUHO. 3aKOHBI
coxpaneHus nipu B-pacmaze. Jlentonst. JIenTOHHBIH 3apsiI.



Hmeo;KeHue 2 OneHovHbIE cpeacrea 1Jisl INIPOBECACHUA l'lpOMC?KyTO‘-IHOﬁ aTrecralummu

a) H.Ha}mpyeMLle pe3yJIbTaTbl Oﬁy‘leHHﬂ H OIICHOYHBIC CPEACTBA AJIA IIPOBCIACHUSA l'[pOMQ?KyTO‘-lHOﬁ arTrecranum:

Kon nnaukaropa

Nuaukatop 1OCTHKEHHS
KOMIIETEHIINHU

O1eHOYHBIE CPEICTBA

OIIK-1: Cnoco6en pemiath 3aga4u npogecCHOHAIBLHOM 1eITeJIbHOCTH HA OCHOBE MCIO0JIb30BAHUS TEOPETHYECKUX U MPAKTHYECKUX OCHOB €CTeCTBEHHbIX
M TEXHHUYECKHMX HAYK, a TAK/Ke MAaTEeMATHYECKOI0 annapara

OIIK-1.1

Onpenenser XxapaKTepUCTUKU
(bM3UUECKOro ¥ XUMUYECKOTO
poriecca (SIBJICHHS),
XapaKTEPHOTO I OObEKTOB
pogecCcuoHANbHOM 1eATeNbHOCTH,
Ha OCHOBE TEOPETHUECKUX U
HKCIIEPUMEHTAIbHBIX
ICCIIEIOBAaHUI

|l'[epe11eﬂb TeopeTHYEeCKHUX BONPOCOB K 3a4eTy( 1 cemecTp):

1. Kunemaruka mocTymnareiabHOro ABMXeHHs. [loHsTHE paanyc-BEKTOpa, CKOPOCTH U YCKOPEHHUSI.
Hauanbnblie ycioBus. [Ipsimast u oOpaTHas 3a1auu MEXaHUKH.

2. JIBWKEeHHE IO OKPYKHOCTH. YTOJI IOBOPOTa, YIJIOBas CKOPOCTb U YIIIOBOE yCKOpeHHe. CBs3b,
YIJIOBBIX U IMHEHHBIX BEJIMYMH.

3. KpuonuneitHoe aBuxeHue. TaHreHuaabHOE W HOpMallbHOE YyckopeHue. [loinHoe yckopeHue.
YTo11 MEeXK Iy CKOPOCTBIO U yCKOPEHUEM.

4. MHWuepuuanbhble cucteMbl otcueta. [loHsiTMe cuiabl, Maccbl W ummyinbca. OCHOBHOM 3aKOH
[TMHAMUKH [TOCTYNaTEeIbHOTO ABUKECHHUS.

5. MoMeHT uMIyJbca U MOMEHT CHJIbl OTHOCUTEIBHO TOYKM. OCHOBHOE YypaBHEHHE JUHAMHKHU
BPAIATEILHOTO JABUKCHMUSL.

6. Bpamenue BoKpyr HEMOJIBUXKHOW OocH. MOMEHT mHepuuu. PacueT MOMEHTOB MHEPLMH MPOCTHIX
ren. Teopema IllTeiinepa.

7. 3aKoHBI COXpaHEHUS! B MEXaHUKE. 3aMKHYTasi CUCTEMA. 3aKOHbI COXPAaHEHUSI UMITYJIbCa 1 MOMEHTA
MMITYJIbCA.

8. Pabota u momrHOCTh. KHHETHYECKas! YHEPTHsI TOCTYIATEILHOTO M BPAIIATEIbHOTO IBIKEHUSI.

9. KoncepBatuBHble cuibl. [loTeHIManbHAsg SHEPrus. 3aKOH COXPAHEHUS! MOJHOW MEXaHWYECKOU
DHEPIHUH.

10. JIea cmocoba omucaHus B3aUMOJACUCTBHS. J[BM)KEHHME YacCTHIIBI B OJHOMEPHOM CTAIlMOHAPHOM
rose. CBsA3b MEXy CUJION U NOTEHIUAIBHON YHEPIUEH.

11. Tapmonnueckue KoneOaHWs. AMIUIMTY/AA, YacToTa, HadanbHas ¢asza. MaremaTHuecKuid |
(br3uuecKuil MasITHUK. DHEPIrUsi FapMOHUUECKUX KONeOaHMIA.

12. 3aryxarommue KoneOaHus. XapaKTePUCTUKH 3aTyXaHHUs. DHEPIHsl 3aTyXarouX KojaeOaHnui.

13. OO6miee NOHATHE O BOJIHAX. XapaKTEPUCTUKU Oeryiieil BojHbl. BoIHOBOE ypaBHEHHE IIOCKON




Kon nnaukaropa

Nuaukatop TOCTHKEHHS
KOMIIETEHIINHU

OreHOYHBIE CPEICTBA

BOJTHBI.
14. Hanoxxenue ynpyrux BosiH. CTosiuast BoJHa U ee ocobeHHocTu. Konebanue HaTAHYTOM CTPYHBI.

15. Tloctynarel DHHINTEWHA. 3ameyieHue BpeMeHu. JIOpeHIIeBO COKpallleHHe JUTMHBI. PelnsTuBUCTCKIE
MHBapuaHThl. VIHTEpBaII.

16. PenstuBncrckuil nmirynbe. CBS3b MacChl, SJHEPTUNA M UMITYJIbCA YACTHUIBI. DHEPTHsI TOKOS. 3aKOHBI
COXPAHEHUS IIPU PEIATUBUCTCKUX CKOPOCTSIX.

17. Makpocucrema. MHKPOCOCTOSIHUE M MAaKPOCOCTOSIHUE CHCTEMBI. CTaTHCTUYECKUH MOIXO.
[ [oHATHE BEPOATHOCTH U CPEHEN BETUYMHBI.

18. dyHKuMa pacnpeneneHus CclydyalHOM BeNWYWHBL. PacrnpeneneHre MOJIEKYJd MO MPOEKIUSM
CKOpOCTEM.

19. Pacnpenenenne MOJEKyal TIO MOIYJIIO CKOpocTd. Hawmbomee BeposiTHas, CpemHss W
CPEIHEKBAApAaTUUHAs CKOPOCTH.

20. Monens naeansHOro rasa. JlaBjaeHue u reMiepaTrypa ¢ TOYKH 3pE€HUs MOJIEKYJIIPHO-KUHETHYECKOM]
TEOpUH. YPaBHEHHE COCTOSHUS UAEAIBHOIO rasa.

21. Pacnpenenenue MOJEKYN HAEATBHOTO Ta3a MO BBICOTE B MOJIE TSHKECTH 3eMiu. bapoMerpuueckas
(bopmya.

22. TlonsaTtue cteneHel cBoOOAbI MOJEKybl. TeopeMa 0 paBHOpPACHPEIEICHUN YHEPTUH 10 CTEHEHSM|
CBOOO/IBI.

23. BHyTpeHHss dHeprus Kak GyHKIHS COCTOSHUS cUcTeMbl. [lepBoe Hayano TepMOAMHAMUKH.

24. Pabora kak QyHKIHs mpouecca. Mzoxopuieckuii, n300apuyecKuii 1 H30TePMUUECKHUNA TPOIIECCHI.
25. TlonsiTe TETIOEMKOCTH. TEeIIOeMKOCTh TPH M30XOPHUYECKOM W HM300apUYECKOM ITpolieccax.
[locTosiHHAast agualaTkl.

26. Ammabatnueckuii mporecc. IlepBoe Hadano TepMOIWHAMHKH ISl aanabaTHYECKOro mpolecca.
YpaBHenue IlyaccoHa.

27. Huknuueckuii nmpouecc. Koaddunnent nonesHoro aeiicTBus TerioBoil MamuHel. Bropoe Havano
repmoauHamuku. @opmymuposku Kitaysuyca n KenpBuHa.

28. IIpobnema HEOOPATUMOCTH TEIJIOBBIX MPOIECCOB. DHTPOMUS CUCTEMBI U €€ CBOWCTBa. Teopema
HepHcra.

29. OcHOBHOE ypaBHEHHE TEPMOAMHAMHUKH. DHTPONMS HJICAJBHOTO rasza. M3MeHeHne sHTponuu npwy

30ITPOoLICCCax.




Kon nnaukaropa

Nuaukatop TOCTHKEHHS
KOMIIETEHIINHU

OreHOYHBIE CPEICTBA

30. Iukn Kapno. Teopema Kapno. TepmonnHamMuueckas mkana temneparyp. TpoiHas TOUKa BOJBI KaK
periepHast TOUKa.

31. Cratuctuueckuii Bec makpococtosHus. Cytb HeoOpaTuMocTu. CTaTUCTUYECKUN CMBICT SHTPOIIHH.
Dopmyia bonbimana.

32. I'paHunbl NIPUMEHUMOCTH MOJEIH HAEaIbHOrO rasa. YpaBHeHue Ban-nep-Baanbca. M3otepmbl
peaJIbHOTO rasa.

33. Cubl B3aUMOJICHCTBUS B MpUPOJE. DIEKTpocTaThyeckoe mose. 3akoH Kynona. HanpsbkeHHOCTH
DIIEKTPOCTATHUECKOT0 nouts. [TpyuHInI cynepno3uumy.

34. Cunosseie muHA. [I0TOK BEKTOpa HAPSHKEHHOCTH 3JIEKTpocTaThdecKoro noiist. Teopema [aycca.

35. Ilorenuman. Teopema 0 HUPKYJISILUU BEKTOpPA HAPSYKEHHOCTH JIEKTPOCTaTHUECKOro noss. CBsa3b
MEKTy HaIllPSDKEHHOCTBIO M TIOTEHIIMAJIOM.

36. DOnekrpoeMkocTs. KonpeHcatopsl. CoennHEHHE KOHAEHCATOPOB. OHEpPrUs  KOHAEHCATOpa.
(DHEprus IEKTPUYECKOTO MOJIS.

37. Onexkrtpuueckuii Tok. IlnoTHOocTh TOKAa. VYpaBHeHHE HempepblBHOCTH. 3akoH Owma B
i depenmanbHol popme.

38. Conpotusienue npoBoaHUKOB. CTOpoHHUE cUiibl. 3akoH OMa B MHTETpasibHOU (opMme.

39. Ilpasuna Kupxroda as pacdera pa3BeTBICHHBIX Ieniell. MomHoCTh Toka. 3akoH [[xoyms-Jlenna.
40. EnvHas mpupoza 3J€KTpUYecKoro U MarHuTHoro mnoss. Ilome nBmxymierocs 3apsaa. I[Ipuniun
CYIIEpIIO3ULINA MAarHUTHBIX nosiel. 3akoH buo-Casapa.

41. IToroxk M IUMPKYJIALMS BEKTOpa MHAYKIMM MarHuTHoro mois. Teopema ['aycca m Teopema o
[IUPKYJISLIY.

42. Cuna Jlopenua. Cuna Amnepa.

43. 3axoH snekrpoMarHuTHOM nHAYKIMKU Dapanes. [Tpasuiio Jlenna. BuxpeBoe 35iekTpudeckoe mnosie.
44. SBnenue caMOMHIYKUMHM. VHIyKTUBHOCTb. DHEPrusi KOHTypa C TOKOM. ODHEprusi MarHUTHOTO
OJI51.

45. Dnexrtpuueckoe 1mosne B BemecTtBe. [lomsgpusanus audnekTpuka. BekTtop anekTpuueckoro,
cMmeleHus. J(uanekrpuueckas NpOHUIIAEMOCTh BEIIECTBA.

46. MaruuTHoe nose B Beniectse. HamaranueHHoCTh. HanpskeHHOCTh MarHUTHOTO 10Js1. MarHuTHas
MPOHUIIAEMOCTH BeriecTBa. PeppoMarHeTUKH.
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[[Tepeuens BOpPoOCOB K 3K3aMeHy (2 cemecTp):

1. Cucrema ypaBHeHMii MakcBemia kKak 0OOOIIEHHE pa3pO3HEHHBIX SIBJICHUN DSJIEKTPUYECTBA H
MarHeTusMa. MarepuaibHble YpPaBHEHHS.

2. CaoiictBa ypaBHeHHi MaxkcBemna. [Ipeackaszanue cyiiecTBOBaHUS JIEKTPOMarHUTHBIX BOJIH.

3. DnexTpoMarHuTHbIE BOJHBL. BomHOBOE ypaBHeHHe. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.

4. IInockasg »IEKTPOMarHUTHas BOJHA W €€ OCHOBHBIE XapaKTEPUCTUKU. OHEPIHsl U HMILYJIbC
DIIEKTPOMArHUTHON BOJIHBI.

5. EcrecTBeHHBI M mNONSApU30BaHHBIN cBeT. CTENEHb MNOJAPU3ALUU JMHEWHO NOJSPU30BAHHOTO
cBeTa. 3akoH Mairroca.

6. Ilomspuzanus npu OTpaKEHUW U NPEIOMIIEHMM CBETa Ha TPaHMIIE pas3jena JUAJIEKTPUKOB. YTOI
bproctepa. J[BoitHOE TydenpesioMIIeHUE.

7. CnocoObl monsgpu3alMu  ecTecTBeHHOro cmera. [lpusma Hukons. Bpamienue miockoctu
MOJIIPU3ALIMY CBETA IPH IMPOXOKICHUH Yepe3 ONTUUECKH AKTUBHYIO CPEy.

8. Ilkama »IeKTPOMAarHUTHBIX BOJH. (OCOOEHHOCTH ONTHYECKOro juama3zoHa. Ilokazartens
[PETOMIICHHSI CPEJIBL.

9. Korepentusie BomHbl. WHTepdepeHus cBeTOBbIX BOMH. ClIOKEHWE MHTEHCHBHOCTEH B ciydae
HEKOr€PEHTHBIX U KOT€PEHTHBIX KojeOaHui.

10. OnTrueckas pa3zHOCTh Xo7a. CBsi3b ONTHYECKOM Pa3sHOCTH XoJa JIBYX BOJH C pa3HOCTHIO (a3
MEXy HUMH. YCIOBHS MAKCUMYMa U MUHMMYMa.

11. Cxema FOnra ans HaGmoaenust untepdepeHunu. BpemeHHas 1 IpoCTpaHCTBEHHAs KOTEPEHTHOCTb.
12. UuTtepdepenius B TOHKUX mieHkax. Habmronenne xomner; HproTOHA B OTPaKEHHOM M TIPOXOJISIIEM
CBETE.

13. SBnenue mudpaxuuu. Judppaxuus Openens u @paynrodepa. [Tpunuun [olirenca-dpenens.

14. Mudpakuus Openens Ha Kpyriaom otBepcTHd. 30HBI Dpenens. ['paduueckuil meros crioxeHUs
AMIUTUTY/I.

15. Hudpakuus PpayHropepa Ha y3Kkoi mNpsMonuHerHoW mienu. JludpakumoHHas perieTka Kak
COBOKYITHOCTh KOHEYHOT'O YHCJIA LIENIEH.

16. TeruoBoe wu3nyuenue tena. 3akoH Credana-bompimana. 3akoH cMemienust Buna. ['mmoresa
[ [maHKa.

17. ®otorddexTt. 3akoHsl CtoneroBa. Dopmyna DHHIITEHHA.
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18. ®oronsl. [laBnenue ceera. KopmycKyasipHO-BOJIHOBOM Tyaju3M CBETA.

19. Paccestnue ¢oroHa Ha cBOOOHOM 3i1ekTpoHe. Popmyna KommnroHa.

20. BonHoBele cBoiicTBa yacTull. [[nmHa BOMHBI e bpoild. DKCIIEpUMEHTAJIbHbBIE MOATBEPKIACHUS
rUnoTe3bl ae bponis.

21. Ilpunuun HeompeneneHHocTd. CooTHolIeHHE HeompeaeneHHocTel [elizenOepra. OcobeHHOCTH|
Mpoliecca U3MEPEHNUS B KBAHTOBOW MEXaHUKE.

22. dusnueckoe HMCTONKOBaHHWE BONH Je bpoins. BomHoBas ¢ynkuus u ee cpoiicTBa. [ImoTHOCTH
BEPOSTHOCTU OOHAPYKEHUS YACTHIIBI.

23. OcHOBHas 3aja4a KBAaHTOBOM MexaHMKW. HecTtanmmoHapHOe M CTalMOHAPHOE YypaBHEHHE
[[Ipénunrepa.

24. Yactuma B OJHOMEPHOM OECKOHEUHOM MpsSMOYrojibHOM moTeHIHanbHOM simMe. KBaHTOBaHue
bHeprur. CoOCTBEHHbIE (PYHKIIMM COCTOSIHUS YaCTHIIBI.

25. TlpoxoxneHue 4acTUIlbl Yepe3 NOTeHIHaNbHbIN Oapbep. TyHHeIbHBIN AP HEKT.

26. KBaHTOBBIN TAPMOHUYECKUN OCLIUILIATOP.

27. IlnanerapHass moxmens atoma. lloctymaret bopa. KBanToBanme sHepruu BOIOPOAONIOIOOHON
CHCTEMBI.

28. Msnmyuyenue BOAOpomomoo0HbIX cucteM. CHeKTpasibHBbIe cepur aToMa Bojopona. O0oOmeHHas
(bopmyna bansmepa.

29. CnexTpsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3nu.

30. VYpaBuenue Ulpenunrepa nns aroma Bopoponaa. KBaHTOoBaHME MOMEHTa wuMITyibca. [IpaBuia)
oTOOpa.

31. Cnun snekrpoHa. KBaHTOBbIE YMcia, ONMMCHIBAIOLIME COCTOSIHME DJIEKTpOHA B arome. KpartHocTh
BBIPOXKICHUSI SJHEpreThueckux ypoBHen. [Tpunnun [aymn.

32. IlpuHIUO TOXIECTBEHHOCTH OJWMHAKOBBIX 4YacTHI. bo3oHsl u ¢depmuonsl. KBaHTOBBIE
pacripesieleHus.

33. CBoboaHbIe 31eKTpOHbI B MeTaie. DHeprust @epmu. 30HHAS Teopusi TBEPABIX Tedl.

34. DnEeKTpONpPOBOIHOCTh METAIIIOB U MOTYHIPOBOJHUKOB. CBEPXITPOBOIUMOCT.

35. SIBnenme pannoakTUBHOCTH. OCHOBHOW 3aKOH paguOaKTUBHOrO pacnazaa. IloctosHHas pacnaza.
[ leproa momypacnaza.

36. CocrTaB u XApAKTCPUCTUKHN aTOMHOTI'O Apa. Kamenpnas MOJICIIb. Pa3Mep W CIIMH sJipa.
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37. Macca m »HEprus CBsSI3W aTOMHOTO spa. 3aBUCUMOCTb YJEIbHOW JHEPTHs CBSI3M OT MAacCOBOIO
qrcia. O0ono4yedHas MOJETb sIpa.

38. SnepHble peakuuu. DHEprus peakuuu. Peakiuu n1eaeHust 1 CUHTEe3a sJep.

39. PapmoakTtuBHbIe psAabl. OCHOBHBIE 3aKOHOMEPHOCTH Ol-M3iMy4yeHHs sigep. [lnnHa cBoOGOAHOrO
npoOera ((-4yacTHUI.

40. Tpu Buma B-pacnama. DHepreTudeckuii criektp B-uactuil. HeltpuHo.

41. OcobenHocTH y-u3imydeHus siaep. [I[poxokaeHue Y-KBaHTOB Yepe3 BEIIECTBO.

42. Knaccudukamus s3eMeHTapHbIX YacTull. JlenToHsl. JlenToHHBIH 3apsi.

43. Anponsl. bapuonnsiii 3apsia. KBapkoBasi MoJenb aipOHOB.

OIIK-1.2

l1crione3yer
OCHOBBI TEXHUYECKHX HayK Jyis]
[[PUMEHECHUS VHHOBAIlMOHHBIX
TEXHOJIOTU I Ha peaIbHBIX
CTPOUTENBHBIX 00BEKTOB

TeopeTnueckuelIpuMepHbIi nepedyeHb NPaKTHYECKUX 3a]aHuil

1 cemecTp
3ananme 1.Touka nBUxkeTcs B IUIOcKocTH X0V mo 3akoHy: X =-2¢y =41 (1- #). Haiitu
ypaBHeHue Tpaektopuu ¥ =/ (x) u n300pa3uth ee rpaduuecKu; BEKTOP CKOPOCTH F~ W YCKOPEHHS
B 3aBUCHMOCTH OT BPEMEHHU; MOMEHT BPEMEHH to, B KOTOPBIH BEKTOP YCKOPEHHUS & COCTAaBIISET yroi m/4
C BEKTOPOM CKOpOocTH ¥~ . OTBeT: ¥ =-x" - 2x; V =-2i +4(1- 28)/, a =-8j , t=0,75c.
3aganme 2. Teno BpalaeTcs BOKPYT HEMOABMKHONW OCH IO 3aKOHY ¢ =2+4 - 2 >, Haiitu: 1)
CpejlHee 3HAUEHHE YITIOBOM CKOPOCTH (<) 3a MPOMEKYTOK BPEMEHHU OT t=0 10 OCTAHOBKH; 2) YIJIOBYIO,
CKOpPOCTb Tela B MOMEHT BpemeHM t=0,25 c; 3) HOpMaabHOE YCKOPEHHE TOUYKH, HaXOISIIEHCs Ha
pacCTOsSHUK | M OT OCH BpallleHHs B TOT ke MOMeHT Bpemenn. OTBet: 2pan/c; 3 pan/c; 9 m/c.
3apanme 3. [lap maccoil m;=4Kr ABMXKETCA CO CKOPOCTbIO V=5 M/C U CTaJKUBAETCS C IIApOM
Maccoi m, =6 KT, KOTOPBIA JBMKETCS €My HaBCTPEUY CO CKOPOCThIO V,=2 M/c. Ompenenure CKOpoCTH
[IapoB TOCJE yaapa. Yaap CUuTaTh aOCOIIOTHO YIPYTUM, MPSIMBIM U IeHTpanbHbIM. OTBeT: 3,4 M/c, 3,6
M/C.
3aganue 4. Basi B Bl CIUIOIIHOTO IMIMHApPA Maccol m;=10 Kr Haca)keH Ha TOPU30HTAIBHYIO
ock. Ha munmuHap HaMoTaH nIHyp, K CBOOOTHOMY KOHITY KOTOPOTO MOABEIICHA TUPST MacCo m,=2 KT.
KAKMM YCKOPEHHEM OYJIET OMYCKAThCs TUPS, €CIIM €€ MPEJOCTaBUThL camoii cede? Otaet: 2,8 m/c’.
3aganue 5. OnpenenuTs Nepuo, YaCTOTY U HadalIbHYIO (pa3y kojaeOaHui TOUKH, TBUKYIIEHCS 110
ypaBHEHHUIO: X =A -sin olt +7) rae ®=2,57 ¢, 1=0,4 ¢,A=0,02 M. KakoBa CKOPOCTb TOUKH B MOMEHT

Bpemenn 0,8 c. Oteer: T=0,8¢c; v=1,25 ¢'; V=0,157 m/c.
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3ananue 6. Haiinure my1s ra3000pa3HOTO a30Ta TEMIEpaTypy, MPU KOTOPOW CKOPOCTSM MOJIEKYJ

vi = 300 M/c u v, = 600 M/c COOTBETCTBYIOT OJMHAKOBble 3HAueHHs (YHKLUUHU pacrpeesieHus]
m(V,} - V?
Makcsemna f(V). Otser: T’ :él/c(TVz/lVl)) =330K.

Baganue 7. VneansHblil AByXaTOMHBIM ra3 oObeMoM 5 i1 u jaaBienuem 10° Tla M30XOpUyecKH
HArpesik, B pe3yJIbTaTe YEro CpeAHsis KHHETUUECKasi YHEPTUsl €ro Mosiekys yBenunuuiack ot 0,0796 5B
1o 0,0923 53B. Ha ckonbko npu 3TOM M3MEHUThCS JaBieHMe ra3a? B nanpHeiemM ras n3oTepMu4ecKu
pacIIMpUiI 10 HadyalbHOTO naBieHus. Omnpenenure oObeM rasa B KoHile nporecca. OTBET: YBETHUUTCS
Ha 0,16 MIla; 5,8 .

3apanme 8. Ompenenure KodHHUIMEHT TEIUIONMPOBOJHOCTH A a30Ta, €CIU KO3(PQPUIIUCHT
IIMHAMIYECKOM BSI3KOCTH 1| [UIs1 HETO IpH TeX ke ycnoBusix paBeH 10 mkIla-c. Oter: A=7,42 MB1/M'K.

3apanme 9. 12 T a3ora HaxoOAATCSA B 3aKPBITOM cocyae oobeMoMm 2 1 mpu temmeparype 10°C.
[Tocne HarpeBaHus MaBleHHE B cocyiae crano paBHO 10*Mm.pr.ct. Kakoe KoamuecTBO Temia ObLIO
coobeHo rasy npu Harpeanun? Otset: 4,1-10° k.

3aganue 10. Cmemanu Bomy maccoil m;=5kr mpu Temneparype T,=280 K c Bomoit maccoif
m,=8kr nipu Temrepatype T» =350 K. Haiitu: 1) temnepatypy 0 cmecu; 2) usmenenue AS >HTponuw,
npoucxossmee npu cmemmBanuu. Oteet: 323 K; 0,3 x/[x/K.

3ananme 11. Toueunsie 3apsaasl ;=10 HK1 1 q;=-20 HKn HaxoasTca B Bo3ayxe Ha pacctosiHuu 10
CM JIpyT OT Apyra. OnpeaenuTs HaNps KEHHOCTh MOJIS B TOUKE A, yJaJleHHOW Ha paccTOsiHME 6 CM OT
nepBoro U Ha 8§ cM OT BToporo. Kak M3MeHUTCS MOTEHIMAlbHAs DHEPTUs B3aUMOACUCTBUS 3apsjioB,
CCITM TIEPEMECTUTH BTOPOH 3aps B 3Ty Touky? Kakyro ajst 3TOro Hy»HO coBepmuTh padory? OTBeT:
37,6 xB/m; 12 MxJIx.

3ananme 12. Tpu miIocKuX BO3AYIIHBIX KOHJeHcaTtopa ¢ eMKocTsiMu C=1,5Mx®, C,=7 Mk,
IC;=2 Mk® coenuHEHBI MOCIEA0BATENILHO U MPUCOEINHEHBI K UCTOYHUKY TOKa. [Ipu 3TOM 3apsii BTOporo
KoHeHcaTopa paseH 14-10* Kui. a) Halitu sHepruro 3toii 6Garapen. 6) He OTKIIIOYast MCTOYHHMKA TOKA OT
0aTapen KOHAEHCATOPOB, PAa3[BUTAIOT IUIACTUHBI TPETHETO KOHJIEHCATOpa, YBEIWYHBAs PACCTOSIHHE
MeXTy HUMH B 2 pa3a. HaliTu usmenenue eMkocTu u 3apsijia 6arapeu. Oteet: 490 Mk, 0,21 mx®d, 0,4
MK

3amanue 13. J[Ba snementa (€, = 1,2 B, r; = 0,1 Om, €, = 0,9 B, r, = 0,3 OM) coeauHEHBI

0THOMMEHHBIMU  nojitocamMu.  CompoTuBieHHe R coenuHUTENnbHBIX TpoBOAOB paBHO 0,2 Owm.
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OnpenenuTs CUTy TOKA B IIeNMU | W pa3HOCTh MOTEHIMAJIOB Ha 3a)KHMaxX KaKJI0ro UCTOYHHKA. OTBET:
0,5 A; 1,15 B; 1,05 B.

3ananue 14. KpyroBoit Butok pammycom R=15,0 cM pacmosiokeH OTHOCUTEIHHO OECKOHEYHO
IINIMHHOTO MTPOBOJIA TaK, YTO €r0 IJIOCKOCTh NapajuliesbHa npoBoay. [lepnenaukymnsap, BOCCTaHOBIEHHBIN
Ha TIPOBOJI U3 IIEHTpa BUTKA, SIBJIIETCS HOPMalblO K IUIOCKOCTH BUTKa. Cuia Toka B mpoBoje [=5A,
cuna Toka B BUTKE Toku [,=1A. PacctosHue ot neHTpa BuTKa 10 mpoBoja d=20 cm. Ompenenure
MarHUTHYO MHAYKIHIO B IeHTpe BUTKA. OTBeT: Bo=0,5MK T

3ananme 15. [IpoBoasamuii miockuii KOHTYp, UMerOIui GopMy OKpyKHOCTH paauyca r = 0,05 m
[OMEIIEH B OJHOPOJHOE MAarHUTHOE IOJie TaK, YTO JIMHUU MAarHUTHOM MHIYKUUU TOJSI HalpaBlIeHBI
EPIEHANKYIISIPHO TUIOCKOCTH KOHTypa. ComnporusieHue koHTypa R = 5 OM. MarautHas uHIyKOus
MeHsieTcs 1o 3akoHy B = kt, e k = 0,2 Tiu/c. Onpenenure: a) 3.1.C. UHIYKIIUHA, BO3HUKAIONIYIO B 3TOM
KOHTYpe; 0) CHITy MHIYKIIMOHHOTO TOKA; B) 3apsijl, KOTOPBIN MPOTEYET MO KOHTYPY 3a MEpBbIE 5 CEKYH/]
i3MeHeHus moisg. Oteer: 1,6 MB; 0,3 MA; 1,6 MK
3apganme 16. Karymka HamoTaHa MeTHBIM MpoBoaoM auameTpoMm d=0,2 MM c oOumieil JuimHON
/=314 M u umeer uHAYKTUBHOCTH L=0,5 I'n. Ompenenuts CONMPOTHBICHHWE KAaTyIIKH: 1) B Ienu
[IOCTOSIHHOT'O TOKA; 2) B LIENH nepeMeHHoro Toka ¢ yactorot v=>50 I'n. Oteer: R=160 OM; R=224 Om.

2 cemecTp

3apanme 17. B onbite FOHra crexisiHHas IUIACTHHKA TOJIIMHON B 2 CM NMOMENIAETCS Ha IyTH
OIHOTO M3 MHTEPPEPUPYIOIIUX JIydel NeprneHAuKYIIpHO J1ydy. Ha cKOIbKO MOTYT OTIMYAThCs IPYT OT|
ipyra 3HaueHUsl IOKa3aTelNs MPeIOMJIEHUS B Pa3IMYHBIX MeECTaxX IUIACTMHKH, YTOObl HM3MEHEHHE
PAa3HOCTH XOJIa OT ITOU HEOAHOPOAHOCTH He npeBbimano 1 Mxm? OtBer: A<n=5-10".
3aganue 18. [lydok Oenoro cBeTa majgaeT HOPMAJIbHO K MOBEPXHOCTH CTEKISHHOW IUIACTUHKU
romuuHoi d=0,5 MkM, Haxozsmielicsa B Bo3ayxe. [lokazarens npenomienus crekna n=1,5. B pe3ynbrare
MHTep(EepPEHIIMY MHTEHCUBHOCTh HEKOTOPBIX BOJH, JJIMHBI KOTOPBIX JIEXKAT B Ipelenax BHUIUMOTO
criektpa (o1 400 1o 700 HM), ycunuBaeTcs npH oTpaxenuu. Onpenenute UIMHBL 3TUX BoiH. OTBeT: 0,6
MEM4 0,43 MKM.
3apanme 19. Ilnockas BomHa (A=0,5MKM) majgaeT HOpMaJbHO Ha aAuadparMy € KpyriibIM
orBepcTreM auametrpom 1,0 cm. Ha kakoMm paccToslHUM OT OTBEPCTHS Ha €ro OCH JOJDKHA HAaXOIUTHCS

TOuKa HAOIIOACHHUsS, YTOOBI OTBEPCTHE OTKphIBaio: 1) omHy 30HY DpeHento; 2) nBe 30H6I DpeHens?
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OTBeT: 50; 25 M.
3aganue 20. Haiftu HanOonbIIMii MOPSIOK CIIEKTPA JUIS JKEATON JTHHUM HATPHS C AJIMHOW BOJHBI
D=589 HM, eciiu mocTosiHHAs TUdpakoHHON pemeTku d=2MkM. CKOJBKO BCETr0 MaKCUMYMOB JIa€T 3Ta
penierka? [Tojx kKakum yriom ¢ HaOmoaaeTcs nociueanuii makcumym? Otsert: 3; 7; 62°.
3apanme 21. /[Ba mnossipu3aTtopa pacmoIOXKEHbI TaK, YTO YroJd MEXAY HUX IUIOCKOCTAMH
nporyckanus paseH 25°. Onpenenuth, BO CKOIBKO pa3 yMEHBIIUTCS WHTEHCHBHOCTH €CTECTBEHHOTIO
CBETAa MPH MPOXOXKACHHWH: 1) uepe3 oauH (TIEPBBIA) MOIsipU3aToOp, 2) depe3 oba MoJspu3aropa.
Koahdunment nornomeHus ceera B nonsgpusatope pase 0,08. Otsert: 2,17; 2,88.
3ananue 22. YepHoe teno umeer temneparypy 3 kK. [lpm oxmakaeHun Tena JyiMHA BOJIHBI,
MPUXOMAIIASCS HAa MaKCUMyM H3Ty4yaTelbHOW CIOCOOHOCTH, W3MeHWnach Ha 8 MkM. Jlo kakoi
Temneparypsl oxynaauiaocs Teno? Oteer: 323K.
3aganue 23. VY3kuil IyYOK MOHOXPOMATHYECKOTO PEHTI€HOBCKOIO W3JIyYEHHUs MaJaceT Ha
paccenBaroee BemecTso. [Ipy 5TOM IIMHA BOMHEI U3IyYEHHUs, paccesHHoro nox yraamu 60° m 120°,
OTJIMYAIOTCS JIPYT OT Apyra B 2 pa3a. CuuTas, 4TO paccessHue MPOUCXOAUT Ha CBOOOMHBIX IEKTPOHAX,
HAWTH IJIMHY BOJHBI Magaromero udnydenus. Otset: 1,2 nm.

3ananme 24. Kpacnas rpanuna ¢orodddexra a1 HEKOTOporo merauia paBHa 275 uM. Haiitu]
1) paGoTy BbIXOJa DJEKTPOHA U3 HSTOrO0 MeTaia, 2) MaKCUMAJIbHYIO CKOPOCTh 3JIEKTPOHOB
BHIPHIBAEMBIX M3 ATOrO0 METajla CBETOM C JIMHOW BOJH 180 HM, 3) MakCHMalbHYI0 KHHETHYECKYIQ
DHEPIHIO DTHX IeKTpoHOoB. OTBeT: 4,525B; 9,1-10° M/c; 2,383B.
3aganue 25. DnekTpoH obnamaer kuHeTudeckoit sueprueit 30 3B. Onpenenuts neOpOIEBCKYIO
ITMHY BOJIHBI AJIEKTpOHA. BO CKONBKO pa3 M3MEHUTCS 3Ta JJMHA BOJIHBI, €CJIM KUHETUYECKasl SHEprus
ymenbiuTes Ha 20%? Otser: 2,2-10"m; 1,12.
3ananue 26. [lpu ABMKEHWHM YaCTHIIBI BJIOJIb OCH X CKOPOCTH €€ MOMKET OBITh OIpejesieHa C
TOUHOCTBIO (omOKoi) 10 1 cM/c. HaiiTu HeonpeneneHHOCTh KOOPAMHATHI, €CIIN YacTULeH sBisieTcs: 1)
DIIEKTPOH, 2) npodunka Maccoii 0,1r. Otser: 0,01m; 10%m.
3apganme 27. Yactuna HaxoquTcs B OECKOHEYHO ITTyOOKOM OJHOMEPHOH MOTEHIMAIbHON HMes
MUHUMaJIbHYIO SHepruto. KakoBa BepoOsSTHOCTH OOHapy>KE€HHs YacTHIIbI B CpefHel TpeTu siMbl? OTBeT:
0,609.
3aganue 28. OnpenenuTh JUIMHY BOJHBI, COOTBETCTBYIOLIYIO TpeThel uHuu cepun banbmepa: 1)

B cnekTpe n3iydeHuu Bojoposa, 2) B cnekrpe uznydenust nona renus. Oteet: 434uM, 109HM.
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3aganne 29. OnpenenuTe NepHoJ MOTYPAcafa i HAYalbHYI0 aKTHBHOCTh BUCMYTA g3 Bi , eciiy
M3BECTHO, YTO BUCMYT Maccoii m = 1 r, BeibpaceiBaet 4,58-10"°8 — wactuiy 3a 1 cexynay. Bo ckonbko pas
M3MEHUTCS aKTUBHOCTD 3a Mecsn? OTBeT: 5 cyTok; 64 paza.

3aganue 30. SAnpo Gepumums-7 f-panuoakTrBHO 1Mo cxeme K-3axBara. 3amucats peakiuro. Kakue
HaCTHUIIBI IPH 3TOM 00pa30BalIuCh?

3aganue 31. Berunciuts B a.e.M. Maccy sapa '°C , y KOTOPOro SHEPIrusi CBS3U Ha OJMH HYKJIOH
paBHo 6,04 M»aB. Otger: 10,0135 a.e.m.

3apanue 32. CosHeuHas MOCTOSTHHAS JUIsl 3eMJIM (SHEPTHs COIHEYHOTO M3TYyUYEHHs, 11aIal0IIero B
C/IMHUILY BPEMEHW HA €IMHMIYY IUIOLIAJX B MEPIEHIMKYISPHOM HampasieHun) pasHa 1370 JLx/c-m?,
Onupasch Ha 3Ty BEIUYUHY, HAIUTE, CKOJIbKO IO Macce BOAOPOJA BBITOPAET €XKECEKYHTHO BHYTpPU
COJIHIIA, €CJIM U3BECTHO, YTO UCTOUHUKOM 3HEPIUU COJIHLIA SIBJISIETCS CUHTE3 YETHIPEX sJEp BOAOpOJA C
oOpazoBanueM sypa renusi-4. Otrer: 630 MIIH.T/C.

OIIK-1.3

Pemaer MHXKEHEpHBIE 3aa4u
[IOMOILBIO
arrapara  BEKTOPHOU
AHAIIUTUYECKOW  T€OMETPUHU
MaTeMaTHYECKOIO aHaIu3a

MaTEeMaTN4YCCKOI'O
anreopslL{l cemecTp

dlIpuMepHBbIi NepeYyeHb BONPOCOB M 3aaHNUIH 110 JIa0OPaTOPHBIM padoTam

yj
Ne 1 «IIpumeHeHne 3aKOHOB COXpaHEHHUsI 1JIs1 ONPEIEIEHUS] CKOPOCTH I0JIETA ITYJIN

|. [lpuBegute mnpuMepbl CHJI, JAIOMIMX pa3Hble BHBI MOTEHIMAIbHOW »Hepruu. Kakume u3 Hux
MPUCYTCTBYIOT B JaHHOI pabore? M300pa3ute cxemMy SKCHepUMEHTAIbHON YCTAHOBKU U YKAKUTE HA|
HEW CHWJIbI, JEUCTBYIOIIME HA BCE TEJIA, BXOAAIIKNE B CUCTEMY, B KaXKIbIii MOMEHT BPEMEHMU.

Kakue BenuuMHBI MMENM KUHETHUYECKAas U MOTEHIMAIbHAs SHEPTUsl CUCTEMbl «ITyJS+MasSTHUK» B
paznuuyHbie MOMEHTHI ombiTa? IlpencraBpre cxemMy HM3MEHEHUS! KMHETUYECKOM M MOTEHLHATbHON
SHEPTUU CUCTEMBI.

3. JIJis KakuX MOMEHTOB BPEMEHHM B JIAHHOM JKCIEPUMEHTE MOXHO MPUMEHSTh 3aKOH COXPAaHEHUS
MEXaHUYECKOW SHEPTUH, a Ul KaKUX Henb3s U noyeMy? Cxema.

4. JIJisi KakuX MOMEHTOB BPEMEHHM B JIAHHOM SKCIEPUMEHTE MOXHO MPUMEHSTh 3aKOH COXPaHEHUS
MMITYJIbCA, a JUIsSl KaKUX Henb3s U mouyeMy? Cxema

5. VMcnonb3yst 3aKOHBI COXpPAaHEHUs MOMyduTe (hopMylly Ui pacyeTa CKOPOCTH TOJIeTa MyJH B JaHHON
pabore.

6. Kak npounsBonutcst 00paboTka SKCIEPHUMEHTAIbHBIX JAHHBIX B JAHHOH pabote. Kak ompenensercs

N4
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N\o 4 «HccnenoBanue BpalIaTCIIbHOTO ABUKCHUS TBEPAOI'O TCJIa BOKPYT HEIIOJBHXKHOMN OCH»
[ .

=~

4

No 5 «Onpenenenre XxapakTepUCTUK 3aTyXaroluX KojaeOaHui GUu3nYecKoro MasiTHUKa
.

=T

JIOBEPHUTEIIbHBI HMHTEPBAJ CKOPOCTH W CPEIHSS KBaJpaTUYecKas IOTPEITHOCTh OTKIOHEHUS
MasiTHUKa?

KakoB xapakrep 3aBUCMMOCTH MOMEHTA MHEPLUHU OT PACCTOSHHUSA, HA KOTOPOM HAXOAMTCS TEJIO OT
ocu Bpamenua? B gannoii pabore. [loctpoiite rpaduk 3Toi 3aBUCUMOCTH.

Kak sxcnepuMeHTanbHO OnpeensieTcss MOMEHT WHEPITUH Tejla B IaHHOM 1abopaTtopHoi paboTe?
Kakune 3aKoHBI COXpaHEHHs MPUMEHSIOTCS Ul BbIBOjA pacueTHbIX ¢opmyn? [lomyuure dopmyiry
JUISl pacyeTa MOMEHTA MHEPLIUH MasTHHKA.

KakoBa 3aBUCHMOCTB yIJIOBOTO YCKOPEHHS Tejla OT MOMEHTA MPUJIOKEHHBIX K HEMY CHJI U MOMEHTA]
unepuuu Tena? [loctpoiite rpaduk naHHOM 3aBUCUMOCTH
Kak Ha mastHuke O6epOexa MOryT OBITh ONpEAEICHbI YIIIOBOE YCKOPEHHE, MOMEHT JIeHCTBYIOIINX
CHJI 1 MOMEHT HHEpUUU?
Kak B naHHOIl paboTe pacCUMTHIBAE€TCS MOTPEUIHOCTh OIpEeNeHHs MOMEHTAa WHEpLUH Teja)
OTHOCHUTEJIBHO IIPOU3BOJILHOM OCH BpAILCHHUS ?

[TponemoHCTpuUpYiiTe BOZMOXKHOCTh NpUMeHeHUs cpenbl MicrosoftExcel (umm npyroit cpensr) s
00pabOoTKM IKCIEPUMEHTATBHBIX JAHHBIX.

[Touemy koneGaHus MasTHHKA B JaHHOH paboTe OydyT 3aTyXarOIIUMH, Ja)kKe NMPH BBHIKIIOUYEHHOM
ANeKTpoMarHure?

3anuiuTe ypaBHEHHs 3aTyXalOIUX U He3aTyXalolIuX KojieOaHui, CpaBHUTE UX.

Kak ammutyna 3aTyxaromux KoiebaHuii 3aBUCUT OT BpEMEHH M OT YucIia KojeOaHui?

KakoB ¢u3mueckuil CMbICI BEIMYMH NPUMEHUTENBHO K JAaHHOW paboTe: HavyajdbHas aMIUIUTY.a)
KoneOaHuii, HadanbHas (a3a komebOaHWM, KpyroBas dYacToTa KoJeOaHWH, NEpHoj KojeOaHMH,
KOO(OUIMEHT 3aTyXaHUs, BpeMs pelakcalluu, JOorapu(pMUYecKHil JEeKpeMEeHT 3aTyXaHus,
nobpotHocTh. Kak onn mensitores ¢ poctom U?

Kak MeHsSIoTCs XapaKTepUCTHKH 3aTyXamoluX KojeOaHWH HayalbHas aMIUIMTy[a KoneOaHWH,
HauanbHas (aza KoneOaHWil, KpyroBas yacToTa KolieOaHWi, Mepuoj KoileOaHuu, KodPPHUIMEHT
3aTyXaHus, BpeMsl pelaKkcalliy, JJorapuMuyeckuii JeKpEMEHT 3aTyXaHus, JOOPOTHOCTh €CJIM OfMH|
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A

Ne 11 «3ydeHne cTaTHCTHYECKUX 3aKOHOMEPHOCTEN
.

N4

No 14 «Onpenenenue nmokaszarens anauadarsl metogoM Knemana u Jlezopmay
1.
D.

o8]

Ne 21 «MccnenoBanne 3JIEKTPOCTATHUECKOTO OIS C TOMOIIBIO 30H1a)
[ .

=~

U3 MapamMeTpoB JaHHOTrO gusudeckoro mastHuka: [, m, L, k yBenuuutcs (;in6o yMeHbIIUTCA) MPY|
(UKCUPOBAaHHBIX 3HAYEHUSIX OCTABLINXCS?

st gero, B manHO# paboTte, rpaduku CTPOSIT B JiorapudmudeckoMmaciirade?
[TponemMoHCTpUpYiiTe BOZMOXKHOCTh NpUMeHeHus cpenbl MicrosoftExcel (umm npyroit cpensr) s
00pabOoTKM IKCIEPUMEHTATBHBIX JAHHBIX.

KakoBo pacnpenenenue n1pobu no siuerikam Ha qocke ['anbrona? Kakoe pacnpesneneHyue aHaTOTHYHO
nanHomy B MKT?

KakoBo pacnpezeneHne 3J1eKTpOHOB 110 MOAYJIIO CKOPOCTH B IaHHOK pabore? UTO MpoMCXOIUT MpH
M3MEHEHUU HalpsKeHUs Hakaja?

Kakue cratucTuueckre MeTo/ibl MPUMEHSIOTCS B JTaHHOM padote?

[IponemoHcTpUpyiiTe BO3MOKHOCTh MpuMeHeHus cpeasl MicrosoftExcel (mnmm npyroit cpenst) ans
00pabOTKHU SKCIIEPUMEHTAIBHBIX TAaHHBIX.

OOBbsicHUTE X0/ SKCIIEPUMEHTA U Pe3yJIbTaThl pacyera.

HazoBute mporecchl, NPOUCXOSIIME C Ta30M, B XO/A€ OKCIEpHUMEHTa U Hu300pa3ure ux
rpaduyecKy.

3anumuTe ypaBHEHUs JUIs BBIBOAA (DOPMYIIBI ITOKa3aTelis aauadarhl.

[IponemoHcTpUpyiiTe BO3MOKHOCTh MpuMeHeHus cpeasl MicrosoftExcel (mnmm npyroit cpenst) amns
00pabOTKHU SKCIIEPUMEHTAIBHBIX TAaHHBIX.

Kak B nanHoi paboTe MUHUMU3HUPYETCS MOTPEIIHOCTh KCIIEPUMEHTANBHBIX JaHHbBIX?

Yro Takoe HampsHKEHHOCTb 3JeKTpuueckoro nois? Kak rpaduuecku MmpeacTaBUTh paclpesielieHue
HaMpsHKEHHOCTH B Pa3HBIX TOUKAX JIEKTPUYECKOTO IMOJIs B JaHHOH pabore?

Yro Takoe MOTEHLMAN 3MeKTpocTarndyeckoro nons? Kak rpaduyecku nmpenctaBuTh pacrpenesieHue
MOTEHIMAJIa B Pa3HBIX TOYKAX 3JIEKTPUUECKOTro oI B JaHHON pabore?

Yemy paBHa paboTa N0 NEepeMENICHHIO 3apsia BJOJb SKBHIIOTEHIIMAJIbHONW MOBEPXHOCTH M IO
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3aMKHYTOMY KOHTYPY, OIPaHMYE€HHOMY YYaCTKaAMHM CHWJIOBBIX W SKBUIIOTCHIUAIbHBIX JIMHUAN?
Beruucnute paboTy 1o nepeMerieHuio 3apsijia 1o 3aJ1aHHoi TPAeKTOPUH.

Kak n3mMeHuTcs KapTHHA CHUJIOBBIX U SKBUIIOTEHIMAJIBHBIX JIMHUN MPHU YBEIUYEHUH (YMEHbBIIEHUN)
HaNPSHKEHHOCTU MEX]y JIEKTpoaaMu?

No 24 ((PaCH_II/IpCHI/IC npeacia usMCpCHUA aMIICpMETpa MOCTOAHHOTO TOKa»
[ .

KakoB mpuHIUN OEWCTBUS AJIEKTPOM3MEPUTETBHBIX MPUOOPOB MArHUTORJIEKTPUUYECKOTO U
AIIEKTPOMArHUTHOTO THUIIA, IPUMEHSEMBI B TaHHOU pabote?

Uto Ha3bIBalOT TOKOM TMOJHOTO OTKJIOHEHHS M  HANpSKEHHUEM  MOJHOTO  OTKJIOHEHUS
AIIEKTPOU3MEPUTENLHOTO Mprudopa?

Kakum 00pa3oM BKITIOYAOT aMIIEPMETP M BOJIBTMETP B JICKTPUUECKYIO LIETIh I U3MEPEHUS TOKA U
HanpspkeHust? [IpoeMOHCTpHUpyTe HABBIKK BKIFOYCHHUS ITHUX MPUOOPOB B NEKTPHUECKYIO 1IEIb.
Urto Takoe myHT? [[7151 4ero u Kak oH ucnoias3yerca? [IponeMoHCTpupyTe HCTIOIb30BAHUE IIIYHTA.
Uro Ttakoe nobdaBouHOe compoTtuBieHue? [l yero u kak oHo ucnoib3yercs? [IpogeMoHCcTpupyiiTe
UCIOJIb30BaHKe 100aBOUHOTO COMPOTHUBIICHUSI.

[TpogeMoHCTpUPYHTE BO3ZMOKHOCTH MpHMeHeHus cpeabl MicrosoftExcel (umu apyroii cpeapl) s
00pabOoTKM IKCIEPUMEHTATBHBIX JAHHBIX.

Kak B manHO# paboTe MUHUMU3HUPYETCS IOTPEITHOCTh SKCIIEPUMEHTAIBHBIX JaHHBIX?

No 28 «Ompenenenne MHIYKTUBHOCTU KaTyIIKM M MAarHUTHOM HPOHMIIAEMOCTH (heppOMarHUTHOTO
Tena
.

Kakue mpuOopbl NpUMEHSINCh B JaHHOHW paboTe A OIpenenuss HapaMeTpoB IMOCTOSHHOTO H
MIEPEMEHHOTO TOKa?

[Tonyuure hopmyity A pacueTa HOJTHOTO COMPOTUBIECHUS LEMH MEPEMEHHOI0 TOKa, UCTIOJIb3YEeMOH
B JJAaHHOM paboTe (WK NpeCTaBIEHHON MpenogaBaTesieMm).

Kak ompenensnace MHIYKTUBHOCTh KaTyIIKH B JaHHOW pabote? Kakum emie cmocoOoM MOKHO
OTpeAETUTh UHTyKTUBHOCTb?

[TponemoHCTpuUpYiiTe BOZMOXKHOCTh NpUMeHeHUs cpenbl MicrosoftExcel (umm npyroit cpensr) s
00pabOoTKM IKCIEPUMEHTATBHBIX JAHHBIX.
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2 cemecTp

No 32 «Ompenenenue paanyca KpUBU3HBI JHH3bI U MOJIOCHI MPOMYCKAaHUS CBETOPHUIBTPA C MOMOIIBIO
Kosner Herorona»

. Kaxk 00bacHseTcs nosaBienne xoer HeroroHa?

. Tlomyuute hopMyIsl Ui pacueTa paaunyCcoB TEMHBIX M CBETJIBIX KoJel] HproToHa.

B.  Tlomyuute popmyity Ui onpesiesieHns paanyca KpUBU3HbI JTUH3BI.

. Kak B 1aHHO# paboTe MUHUMU3UPYETCS MOTPEIIHOCTD SKCIEPUMEHTATbHBIX JAHHBIX?

INe 34 «OmnpeneneHre ATMHBI CBETOBOM BOJIHBI M XapaKTEPUCTHK TU(DPAKIIMOHHOMN pEIIeTKI

[. KakoBbl mapaMeTpbl U XapaKTePUCTUKHU AU(PPAKIIMOHHON PEIIETKH, IPUMEHSEMOM B dKCIIepUMeHTe?
. Tlomyuute Qopmyny g onpeAereHds JUIMHBI CBETOBOM BOJHBI MpHU JUGPAKIMU  HA
TG PaKIIMOHHON perieTke.

KakoBo npakTtudyeckoe npuMeHeHHe TUPPAKINOHHBIX PEIIeTOK?

Kak B nanHO# paboTe MUHUMU3UPYETCS MOTPEIIHOCTh SKCIIEPUMEHTAIBHBIX JAHHbBIX?

_-— I

N\e 35 «Onpenenenre KOHIIEHTPAIMU PaCTBOPOB caxapa v MOCTOSHHOW BPaIlCHUSD)

|. Ha ocHOBe Kkakoro sIBIIEHHs ONpENEIseTCs KOHIIEHTpAlMs pacTBOpa caxapa B JIaHHOM
JKCIIEpUMeEHTE?

[TosicHUTE YCTPOUCTBO M NPUHLMII 1EUCTBUSA NpU3Mbl Hukoms

ITosicHuTEe YCTPONCTBO M MPHUHIINI IEHCTBHSI IIOJYTEHEBOTO CaXapuMeTpa

Kak B manHO# paboTe MUHUMHU3HUPYETCS TOTPEITHOCTh SKCIIEPUMEHTAIBHBIX JaAHHBIX?

=T

Ne 36 «CHsATHE BOJBTaMIIEPHBIX  XapaKTEPUCTUK  (OTOdJIEeMEHTa U OIpenesieHHe  €ro
1yBCTBUTEIIBHOCTH

[Tpoananusupyiite nonyueHHbIe B 1abopaTopHoii pabote BAX

Kaxk onpenensierca nocrosaHas [nanka B JTaHHOM 3KCIIEPUMEHTE?

Kak B 1anHON paboTe MUHUMH3UPYETCS MOTPEIIHOCTD AKCIIEPUMEHTAIBHBIX TaHHBIX?

Kak B nanHO# paboTe pacCuuTBIBAETCS MOTPEIIHOCTh ONpeaesieHns noctossHHon [1nanka?

o=t o=

[TpogeMOoHCTpUPYHTE BO3ZMOKHOCTH MprMeHeHus cpeabl MicrosoftExcel (umm apyroii cpeasl) s
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00paboTKM IKCIEPUMEHTATBHBIX JAHHBIX.

Ne 41 «MccnenoBanue BO30YKICHHSI aTOMOB Ta3ay

OOBsicHUTE PUHIIMIT OTIpeeNICHHs BO30YKICHHBIX COCTOSHUM aTOMOB Ta3a B HKCIIepUMEHTe?

[TosicHuTe PUHLUT PabOTHI SIEKTPOHHOMN JTAMITBI

B kakoMm auamna3oHe 3JEeKTPOMArHUTHBIX BOJIH JISKUT M3Iy4YeHHE BO30YKICHHBIX aTOMOB I1apoOB

PTYTH U nIouemy?

. Kak B 1aHHOM »KCIIepUMEHTE OmpezesseTcs 00JacTh JOKAIU3ALUU AIEKTPOHA U KaK IMOJyYeHHbIE
JTAHHBIE COTJIACYIOTCS C TEOPETUYECKUMHU MPEITOCHUTKAMU?

A"~ A

Ne 42 «OnipesienieHre TIaBHBIX KBAHTOBBIX YHCEN BO30YKICHHBIX COCTOSTHUN aTOMa BOJIOPOIay
[TosicHUTE YCTPOWCTBO M MPUHIIKIT PaObOTHI CIEKTPOCKOIA, UCTIOIB3yEMOTO B IaHHOM paboTe
[Tomyuute Qopmyny ais ompenenwHHS TJIABHBIX KBAaHTOBBIX YHCEN BO30Y)KICHHBIX COCTOSHHI
aToMa BOAOPOJA U APYTUX BOAOPOAOTIOJOOHBIX aTOMOB
8. Uto Ha3bIBaeTcs rpayHpoOBOYHBIM Ipadukom?
[TpogeMoHCTpUPYHTE BO3ZMOKHOCTH MpHMeHeHus cpeabl MicrosoftExcel (umu apyroii cpeapl) s
00pabOTKH IKCIEPUMEHTATBHBIX JaHHBIX

o

Ne 51 «3yueHne 3aKOHOMEPHOCTEN O-pacaiay

UTo Takoe aKTUBHOCTH PAAHMOAKTUBHOTO 3JIEMEHTA, €€ BBIUMCICHUE U €AMHUIIBI U3MEPEHHUSL.

B 4em coctout 3akoH ['elirepa - Herrona?

Kak o11eHUTh 3HEPruIo 0 - YaCTULIBI?

VYerpoiicTBo U npuHIUN paboThl cueTynka [ elirepa-Mromiepa.

[TpogeMoHCTpUPYHTE BO3ZMOKHOCTH MpHMeHeHus cpeabl MicrosoftExcel (umu apyroii cpeapl) s
00pabOoTKM IKCIEPUMEHTATBHBIX JaHHBIX

o=t o=

No 53 «OmpeneneHue MakCUMalbHOM SHEPruu [-4acTUl] U HJIECHTHU(PUKAUS PaAHMOAKTUBHBIX
[IperapaToB)
|. Kakme wu3BeCTHBI pa3HOBUAHOCTH OeTa-pacmana? Kakas W3 HHX HCCIeAyeTcs B JIaHHOM|

HKCIIEPUMEHTE?
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B kakumx nuamasoHax HaXOmATCS TMEPUOMABI TOJypacriajga ¥ PHEpruu Oera- pacmana MPUPOIHBIX
PaIuOHYKINUIOB?

KakoBBI 0CHOBHBEIE OCOOEHHOCTH B3aUMOIEHCTBHS OeTa-4yacTUI] C BEIIECTBOM?
[TponeMoHCTpUPYHTE BO3ZMOXKHOCTH MpHMeHeHus cpeabl MicrosoftExcel (umu apyroii cpeapl) s
00pabOTKM IKCIEPUMEHTATHHBIX JAHHBIX




0) Ilopsxoxk mnpoBeaeHHs] NMPOMEKYTOYHOM ATTECTALMM, NMOKA3aTeJHM W KPHUTEPUH
OLICHUBAHNA:

[TpomexyTouHast arrectanus Mo AUCHUIUIMHE «Du3HMKa» BKIIOYAET TEOPETHUECKHE
BOIIPOCHI, MO3BOJIAIOINNE OLUCHUTE YPOBCHb YCBOCHUA 06y'~IaIOH_[I/IMI/ICSI 3HaHI/II\/’I, H MMPAKTUYCCKUC
3aJIaHus, BRISIBIISIONINE CTETICHh CPOPMUPOBAHHOCTH YMEHHI U BIAJCHUIA, IPOBOAUTCS B (JopMe
3aueta (1 cemectp) u B hopme sx3aMeHa (2 cemecTp).

3auer oOydamomuecs TOIY4arOT B pe3yiabTaTe BBHIMOJIHEHUS BCEX BHJIOB paboT,
MPEIYCMOTPEHHBIX BO2 CEMECTPE W3YYEHHs] JAHHOW NHUCIUIUIMHBI. B cilydyae HEBBINOIHEHWS,
3a4eT MPOBOAUTCS B (hopMe coOeceTOBaHuUs IO BOMPOCAM COTJIACHO MEPEYHIO BOTIPOCOB K 3aUETY.

Ilokazamenu u Kpumepuu OyeHUEAHUA 3aUema:

- Ha OIIEHKY «3auTeHO» OOydYarolMiics NEMOHCTPUPYET YpOBEHb, HE HUXE IOPOroBOrO,
c(OPMHUPOBAHHOCTH KOMIIETEHIIMI: B XO/i€ KOHTPOJBHBIX MEPONPUATHI MOTYT JIOIYCKaThCs
OLIMOKH, MOKET IPOSBIISITHCS OTCYTCTBUE OTAEIbHBIX 3HAHUI, YMEHHM, HAaBBIKOB, 00yJaronuiics
MOTYT UCIIBITBIBAET 3HAUUTEIILHBIE 3aTPYJHEHUS [IPH ONIEPUPOBAHUH 3HAHUSMH U YMEHUSIMH TIPU
UX MEPEHOCE HAa HOBBIE CUTYalUN.

- Ha OILIEHKY «HE 3auTeHO» OOYyYaloIIMHCS HE MOXKET IMOKa3aTh 3HAHUS Ha TOPOTOBOM
ypoBeHb C(OPMHUPOBAHHOCTH KOMIIETEHIMM, T.e. oOOydJaromuiics HE TIOKa3bIBaeT 3HaHUE
OCHOBHOTO Marepuasia B 00beMe, HEOOXOJUMOM [UId MpeAcCTosIed npodeccHoHaNbHOMI
NEeSITeIbHOCTH; HE CIIOCOOEH apryMEHTHPOBAaHHO W IOCIEAOBaTEeNIbHO H3Jararh, IOIMYCKaeT
rpyOble OIMIMOKM B OTBETaX; HE MOXKET IMOKA3aTbUHTEIUIEKTYaJ IbHbIE HABBIKM PEIIEHHs MPOCTHIX
3a/1a4. He MOATBEPKAAET OCBOCHHE KOMITETEHIINMN, TPETYCMOTPEHHBIX IPOIPAMMON.

DK3aMeH MO JaHHOW JUCIHMIUIMHE MPOBOIUTCS B YCTHOM (hopMe MO 3K3aMEHAllMOHHBIM
ourneraMm, KaxIblii M3 KOTOPBIX BKIJIIOYAET 2 TEOPETUUYECKHX BONPOCAa U OJHO MPAKTHUECKOE
3amanue (3amaqy).

Ilokazamenu u Kpumepuu oyeHuUBaAHUA IKIAMEHA:

— Ha OLEHKY «OTJHYHO» (5 6ayoB) — 00y4arImuics JEMOHCTPUPYET BBICOKH YPOBEHBb
c(OPMUPOBAHHOCTH KOMIIETCHIIUH, BCECTOPOHHEE, CHCTEMaTHYeCKOe M TIIYOOKOe 3HaHHE
y4eOHOro MaTepuayia, CBOOOJHO BBIMOJHSAET MPAKTHUECKHE 3a/laHus, CBOOOIHO OMEepHUpyeT
S3HaHUAMU, YMCHUAMU, IPUMEHACT UX B CUTyallUAX MOBEIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 6amra) — oOyJaromuiics ITEMOHCTPUPYET CPEAHUN YPOBEHBb
CCbOpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁZ OCHOBHBIC 3HaHHWA, YMCHHA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTEIbHBIE OMIMOKH, HETOYHOCTH, 3aTPyJHEHUS TPU AHATUTHUYECKHX OIepalusx,
MEPEHOCE 3HAaHUU U YMGHI/Iﬁ Ha HOBEBIC, HCCTAHAAPTHBIC CUTYaAllHUHU.

— Ha OILICHKY «Y/JAOBJIETBOPUTENbHO» (3 Oamna) — oOy4arommuiics JIeMOHCTPHUPYET
MMOPOTOBBI YPOBEHb CHOPMHPOBAHHOCTH KOMIIETCHIIMA: B XOA€ KOHTPOJBHBIX MEPOIPHUSATHI
JIOMYCKAIOTCSl OIIMOKW, TPOSBISETCS OTCYTCTBHE OTIENbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
oOy4JaroImuiics HUCHBITHIBAET 3HAUUTENIbHBIE 3aTPYAHEHUS IMpPU ONEPUPOBAHUU 3HAHUSIMHU H
YMEHHUSMH TIPH UX TIEPEHOCE HAa HOBBIC CUTYAITUH.

— Ha OIICHKY «HEYI0BJIETBOPHUTEJbHO» (2 0Oamra) — OOyJaronIuiicss EeMOHCTPHUPYET
3HaHus He Oonee 20% TEOpeTHYEeCKOro marepuana, IOMYyCKaeT CYIIECTBEHHBIE OIIMOKH, HE
MOXCET MOKa3aTb MHTCJUICKTYAJIBHBIC HABBIKH PEIICHUA IIPOCTHIX 3a4a4.

— Ha OIICHKY «HEYIOBJIeTBOPUTENbHO» (1 0amr) — oOyyarommiics HE MOXKET IMOKa3aTh
3HaHWs Ha YpPOBHEC BOCIIPOU3BCACHHA U 00bBsICHEHUS I/IH(bOpMaHI/II/I, HEC MOXET II0Ka3aThb
WHTEIJICKTYaTbHbIE HABBIKH PEIICHUS MPOCTHIX 3a/1ad.
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