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JIueT akTyanuzanum padodeii mporpaMMsl

Pabouas mporpamMma mepecMoTpeHa, o0CykIeHa 1 0o0peHa s peanuzaiu B 2022 - 2023 yyeOHOM Toay Ha
3acenannu kadeapsr Ouzuku

IIporokom ot __ 20 1. Ne
3aB. kadempoit M.B. Apkynuc

Pabouas mporpamMma mepecMoTpeHa, o0CykIeHa 1 oo0peHa st peanuzaimu B 2023 - 2024 yye6HOM TOay Ha
3acenannu kadeapsr Ouzuku

IIporokom ot __ 20 1. Ne
3aB. kadempoit M.B. Apkynuc

Pabouas mporpamMma nepecMoTpeHa, o0CykIeHa 1 0o0peHa s peanuzaiwu B 2024 - 2025 yye6HOM Toay Ha
3acenannu kadeapsr Ouzuku

IIporokom ot __ 20 1. Ne
3aB. kadempoit M.B. Apkynuc

Pabouas mporpamMma mepecMoTpeHa, 00CykIeHa 1 0o0peHa s peanuzaimu B 2025 - 2026 yyeOHOM Toay Ha
3acenannu kadeapsr Ouzuku

IIpotokom ot 20 . Ne
3aB. kadempoit M.B. Apkynuc

Pabouas mporpamMma mepecMoTpeHa, o0CykIeHa 1 oo0peHa s peanuzaimu B 2026 - 2027 ydeOHOM Toay Ha
3acenannu kadeapsr Ouzuku

IIpotokom ot 20 . Ne
3aB. kadempoit M.B. Apkynuc




1 Heau ocBoeHUs TMCUMIIIMHBI (MOTYJISA)

[Tony4yeHue CTyJACHTAMU OCHOBOIIOJIATAIOIINX MPEICTABICHUNA 0 QYHIaMEHTAILHOM CTPOCHUU MAaTCPHH U
(U3NYECKUX MPUHIMIIAX, JSKAIIUX B OCHOBE COBPEMCHHOM €CTECTBCHHOHAYUHOW KapTUHBI MHpa; (GopMUpOBaHHE
Yy CTYIEHTOB COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS;, Ppa3BUTHE HAYYHOTO MBIIUICHUS U
pacIIupeHre HayIHO-TEXHHYECKOr0 KPYro3opa; OBJIaJCHUEC OCHOBHBIMHU (DM3HUECKUMU KAaTETOPUAMU, TIOHSATUSIMHU U
(GbyHIaMEHTaIbHBIMU (DU3WYCCKUMHU 3aKOHAMHM; TOJNYYCHHE IMPEACTABICHUH O (DYHIAMEHTATBHBIX KOHIICTIIIHIX
COBPEMEHHOI'0 €CTECTBO3HAHUS KaK pe3ylbTaTa MCTOPUYECKOro Ipollecca; OBJIaJeHHe NpHUEeMaMHU M METOJaMHU
pellieHusT KOHKPETHBIX 3aJad W3 Pa3IUYHBIX 00JacTedl (DM3UKH, YMEHHS BBIICIUTh KOHKpETHOE (U3MYIECKOe
coliepKaHWEe B MPHKIATHBIX 3amadax Oyaymied mnpodeccHoHaNbHOW AEATENbHOCTH; (OPMHPOBAHUEC HABHIKOB
MpoBeneHUs (PU3UIECKOTO IKCIEPUMEHTA, MO3BOJISIONINX UM BIIOCIICACTBUU OBJIAJAETh KOMIUICKCOM KOMITCTCHITUH,
npenycmotpeHHbix @I'OC BO no HampaBiieHUIO TOATOTOBKH

2 MecTo IMCHUIIMHBI (MOAYJISI) B CTPYKTYpe 00pa30BaTebHOM MPOrpaMMbl

Jucnumuinaa @usrka BXOAUT B 00s13aTEIbYIO YaCTh YU€OHOTO IJIaHa 00pa30BaTEILHOMN MPOrPaMMBI.
Jl1st u3ydeHus TUCIUIUTMHBI HEOOXOMUMBI 3HaHUS (YMEHHS, BiaJcHUs), COOPMUPOBAHHBIC B PE3yJIbTAaTE
M3YYCHUSI TUCIIUTUINH/ TIPAKTHK:

Huctiumuinaa «®usukay 0Oa3upyercs Ha €CTCCTBCHHOHAYUYHBIX MUCHUIDIMHAX: MaTeMaThka, (DU3HUKa,
XUMHS B 00bEME CpeHEH IIKOIBI.

3HaHus (YMEHHsI, BIaJICHNUs ), TIOJyYE€HHbIE TIPH U3YyYEeHUH JaHHOW JUCHUILUTUHBI OYIyT HEOOXOJMMBI JIJIS
W3YYEHUS TUCHUILIHH/TIPAKTHK:

INoaroroBka k coaue U caaya rocyiapCTBEHHOT O 9K3aMeHa

I'unpaBnuka

Teoperuueckas MexaHUKa

3 Komnerenunu ogyuaionierocsi, popMupyemMbie B pe3yJIbTaTe 0CBOEHHS
AUCUHUTJIMHBI (MOAYJIS) U INIAHUPYeMBbIe Pe3yJabTaThl 00yYeHust

B pesymbrate ocBoeHust aucuuiuiuHbl (Momynsi) «®usuka» oOydaromuiics JODKeH 00ianaTh
CITEYIOIMMHU KOMIICTCHIHAMH:

KOZ[ HHAWKaTopa I/IHZ[I/IKaTOp JOCTHKCHUSA KOMIICTCHIIMNU

OIIK-1 CrocobeH craBUTh M pelIaTh HWHXXEHEPHbIE M HAayJYHO-TEXHUUYECKHe 3anaun B cdepe cBoei
npo(eCCHOHANBHON ~ JIEITEIFHOCTH M HOBBIX ~ MEXKIMCHMIUIMHAPHBIX HANpPaBJICHHH C  HUCIIOJIb30BAaHHEM
€CTECTBEHHOHAaYYHBIX, MATEMATUIECKUX U TEXHOJIIOTHUYECKUX MOETIeH;

OIIK-1.1 Hcnonb3yeT 3akOoHbBI M METOAbl MAaTEMAaTHUKU, E€CTECTBEHHBIX HAayK IPH PpelIeHUH
npoecCHOHANBHBIX 33124

OIIK-1.2 [IpuMeHseT ¥ UCTIONB3YeT COBPEMEHHBIC MAaTEPUANBI U AJIEMEHTHYIO 0a3y y3Jo0B, aeTaiieit
Y TIPUBOJIOB MAIIIUH

OIIK-1.3 [IpumMensieT MeTOABI MPOESKTUPOBAHUSA U pacdeTa JeTajel U y3JI0B MallluH

OIIK-1.4 [ToHMMaeT KOHCTPYKIIMIO TEXHHYECKOr0 OOBEKTa IO YEPTEKY, JACMOHCTPHUPYET

MEPBUYHbIE HABBIKM BBITIOJHEHUS KOHCTPYKTOPCKOM JIOKyMEHTallud Ha OCHOBE
crangaptoB ECK/]




4. CTpyKTYpa, 00bEM U COflepikaHue NMCHUILVIMHBI (MOTYJIfA)

OO61as TpyI0eMKOCTh TUCIMIDIMHBI cocTaBiseT 11 3aueTHbIX eauuuil 396 akal. 4yacoB, B TOM YHCIIC:

— KOHTaKTHasi pabora — 146,15 akaj. yacos:

— ayauTtopHas — 141 akan. 4acos;

— BHeayauTopHas — 5,15 akaj. 4acos;

— caMmocTosTenbHas pabora — 214,15 akas. 4acos;

— B (hopme npakTHIecKol moaAroToBkH — 0 akaj. yac;
— MOJATOTOBKA K dK3aMeHy — 35,7 aka. 4ac

d)opMa aTTeCTallii - 3K3aMCH, 3a4CT

AymutopHas § s
o | xonrakTHas pabora | = E B Popma Texymiero
Pasznen/ rema S (B aKaj. Yacax) Ep e y KOFTPOIIA Koxn
S — : g o CaMOCTOSTENBHOM | yCTICBACMOCTH 1 Y —
3 2 & paboThI MIPOMEKYTOYHOU
Tex. nmab. | TMpaKT. 23 aTTecTaIuH
3aH. san. S &
1. ®usnueckue  OCHOBBI
MEXaHUKU
ITOJITOTOBKA K
MIPAKTUICCKOMY
3aHATHIO,
BBITIOJTHECHHE
MIPAKTHICCKHUX
1.1 Kunemartuka pator (UJ13); MpOBEPKA
MTOCTYMATEILHOTO ul 3 31 10 | camocrosrenroe | AHAMBHIyaIbHbIX
BpaIaTeIbHOTO u3ydenne 3aj1ay;
JIBHKEHUS y4eGHOM 1 cemuHap Ne 1;
Hay4HOH
JIUTEPATYPHI B
TOM YHCJTIC
AIEKTPOHHBIX
ITOJITOTOBKA K
n1a00paTopHOMY,
CEMHHAPCKOMY U
MIPAKTUICCKOMY
3aHATHIO, IpOBEpPKa
1.2 I[I/IHaMHKa BBITTOJIHECHUE WHJMBH1YaJIbHBIX
MPAKTUICCKUX 3ajady;
TOCTYNIATENEHOTO — H 2 | 421 | 211 | 10 | pabor (MA3); sammuTa
BpaLlaTCILHOrO CaMOCTOSITENBHOE | 1aGOpaTOPHBIX
JIBHDKCHIA HU3y4eHHC pabot Ne 4;
Y‘Ie6H0ﬁvH cemuHap Ne 2;
HayIHOH
JIUTEPATYPHI B
TOM YHCJTIC
3IEKTPOHHBIX




IIOAT0OTOBKA K

J1a00paTOPHOMY,
CEMHHAPCKOMY U
MPaKTHYECKOMY
3aHSITHIO; MpOBepKa
BBIIIOJIHEHNE | yHAMBUIYaTbHBIX
MPaKTHYECKUX 3aj1ay;
iieiiﬁi coTpE 3 3 3/31 | 10 | pabor (U13); 3auIMTa
CaMOCTOATENBHOE [ 1aGopaTOpHOI
H3y4eHue paboter Ne 1;
ydebHO# 1 cemunap Ne 3;
HAYYHOM
JIUTEPATYPHI B
TOM YHCITE
SIIEKTPOHHBIX
MOrOTOBKA K
J1a00paTOPHOMY,
CEMHUHAPCKOMY U
MPaKTHYECKOMY
3aHSITHIO; IpoBEpKa
BBINONHCHUC | yuBHya bHBIX
1.4 MexaHuueckue paor (13): o
K;meGaHm U BOJTHBI 3 3 Y2A | 6.1 D rommoon opatopt
CaMOCTOATENBHOE | jaGopaTOPHBIX
H3YYCHUE pabot Ne 5, 7,
lee6HOP“IvPI cemunap Ne 4;
HAYYHOM
JIUTEPATYPHI B
TOM YHCITE
SIIEKTPOHHBIX
MOATOTOBKA K
J1a00paTOPHOMY,
CEMHUHAPCKOMY U
MPaKTHYECKOMY MpOBepKa
3aHSITHIO; HHIMBULYATBHBIX
BBITIOJTHEHHE 3aj1ay;
1.5 PenstuBucrckas pador (M13). onren
M.exaHHKa 3 331 3 pabor (M]13); BBIOJTHEHHH
CaMOCTOSITENIEHO® | BupTyasIbHOI
HU3y4YECHUE 71200paTOPHBIX
y4eOHOM 1 pabotsr Ne 1;
Hay4HOH cemunap Ne 5;
JIUTEPATYPHI B
TOM YHCITe
3IIEKTPOHHBIX
Hroro mo paszeny 14 | 10/21 |14/10,41] 39,1

2. Cratuctnueckas pU3MKa U
TePMOJIMHAMUKA




IIOAT0OTOBKA K

J1a00paTOPHOMY,
CEMUHAPCKOMY U
MIPAKTUICCKOMY
3aHATHIO; MpOBEPKa
BBIIIOJIHCHUC WHIUBUIYaJIbHBIX
MPAKTUICCKUX 3ajady;
é).PlBHKa Cratuctuueckas 5 4 5 6 pabor (U]13); samTa
CaMOCTOATCIIBHOC HaGopaTopHof/'I
H3ydCHNEC padotsr Ne 11;
Y‘Ie6H0ﬁvH cemuHap Ne 6;
HayIHOH
JIUTEPATYPHI B
TOM YHCIIe
BJIEKTPOHHBIX
ITOJITOTOBKA K
J1a00paTOPHOMY,
CEMUHAPCKOMY U
MIPAKTUICCKOMY
3aHATHIO, poBepKa
BBIIIOJIHEHUE | yHAMBUYaTbHBIX
MPaKTUICCKUX 3ajady;
2.2 TepMoarHAMHKA 2 4/11 2/11 6 pabor (U13); 3almra
CaMOCTOATCIIBHOC HaGopaTopHof/'I
HU3ydCHUE paboter Ne 14;
Y‘Ie6H0ﬁvH cemuHap Ne 7;
HayIHOH
JIUTEPATYPHI B
TOM YHCIIe
3JIEKTPOHHBIX
Hroro mo pazaeny 4 8/11 4/11 12
Hroro 3a cemecTp 18 | 18/31 |18/11,4U| 51,1 JK3aMeH
3. DNEeKTPUUECTBO
MATHETURIM
ITOJITOTOBKA K
J1a00PaTOPHOMY,
CEMUHAPCKOMY U
MIPAKTUICCKOMY
3aHATHIO; MpOBEPKaA
31 BBIIIOJIHCHUC WHIUBUIYaJIbHBIX
DIeKTPOCTaTHUECKOE Ay S
nore B bakyyve H B 2 |21 | 11 | 9 pabor (U13); 3aIIuTa
BelmeeTBe CaMOCTOATENIBHOE | ;aGopaTopHOit
H3ydCHNe pabotsr Ne 21;
Y‘Ie6H0ﬁvH cemuHap Ne §;
HayIHOH
JIUTEPATYPHI B
TOM YHCIe

BJIEKTPOHHBIX




IIOAT0OTOBKA K

J1a00paTOPHOMY,
CEeMUHApPCKOMY H
MIPaKTHYECKOMY
3aHATHIO; MpOBEPKa
BBIIIOJIHCHUC WHIUBUIYaJIbHBIX
. MPaKTHYECKUX 3aj1au;
;fe Kmnqecg‘;fz‘(’)f““’m 3 |21 | 21m | 11 | pabor (MI3); samTa
CaMOCTOATENBHOE | aGopaTopHoit
HU3yICHHUC paboter Ne 24;
Y‘Ie6H0ﬁvH cemuHap Ne 9;
Hay4IHOH
JUTEPaTypHI B
TOM 4HCIIE
AJIEKTPOHHBIX
MIOATOTOBKA K
CEeMUHApPCKOMY H
MIPaKTHYECKOMY
3aHATHIO;
BBINOJTHEHHE
3.3 MIPaKTHYECKUX 1poBepKa
MarsuTocTaTuueckoe 3 1 7 pabor (M/13); WHIUBUAYaAIbHBIX
moje B BakyymMe U B CaMOCTOATEIILHOC 3aj1ay;
BEIIECTBE H3Yy4CHHC cemuHap Ne 10;
yueOHOM U
Hay4HOH
JUTEPaTypHI B
TOM 4HCIIe
AJIEKTPOHHBIX
MIOATOTOBKA K
J1a00paTOPHOMY,
CEeMUHApPCKOMY H
MIPaKTHYECKOMY
3.4 DjeKTpoMarHuTHas SOTHHIO; fpoBepia
HHTYKITHAL, BBIIIOJIHCHUC WHIUBUIYAJIbHBIX
DeKTpOMarHUTHBIE D S
CoeS . 2 |21 | vin 5 pabor (M13); 3ammra
Mepeveriii CaMOCTOATENBHOE [ 1aGOopaTOPHBIX
NIEKTPUUECKUIN TOK it pador Ne 27, 28;
Y‘Ie6H0HVH cemuHap Ne 11;
Hay4IHOMH
JUTEPaTypHI B
TOM 4HCIIe
AJIEKTPOHHBIX
Uroro no pazneny 10 | 6/31 | 5/4U 32
4. Ontuka
MIOATOTOBKA K
J1a00paTOPHOMY,
CEeMUHApPCKOMY H
MIPaKTHYECKOMY
3aHATHIO; TpoBepka
BEIIONHeHMe | AHAMBHIYaIbHBIX
4.1 BonHoBasg omnTHKa NPaKTHYECKUX 3a71a4;
bpa, 3 | ez | 4m | 10 | BT | asoparoprsx
CaMOCTOSTENTFHOE
TIOJISIPU3ALIHST) W3ydeHte pabor Ne 32, 34,
yueOHOl U 35
HaYqHOI cemuHap Ne 12;
JUTEPaTypHI B
TOM 4HCIIe

BJIEKTPOHHBIX




IIOAT0OTOBKA K

J1a00paTOPHOMY,
CEeMUHApPCKOMY H
MIPaKTHYECKOMY
3aHATHIO; MpOBEPKa
BBIIIOJIHCHUE WHIUBUYaJIbHBIX
MPAKTUICCKUX 3ajady;
4.2 KBaHTOBas ONTHKA 4 521 | 8/1,6U [14,05| pabor (UA3); 3almra
CaMOCTOATCIIBHOC HaGopaTopHof/'I
H3Yy4CHHC pabotel Ne 36;
Y‘Ie6H0ﬁVH cemuHap Ne 12;
Hay4IHOH
JUTEPaTypHI B
TOM 4HCIIE
AJIEKTPOHHBIX
HUroro no pazzaery 7 | 11/44 | 12/2,61 124,05
Hroro 3a cemectp 17 | 17/71 | 17/6,61 |56,05 3auéT
5. ®u3nka aToma
MIOATOTOBKA K
J1a00paTOPHOMY,
CEeMUHApPCKOMY H
MIPaKTHYECKOMY
3aHATHIO; MpOBEPKa
BBIIIOJIHCHNE WHIUBUIYAJIbHBIX
MPaKTUICCKUX 3ajady;
5.1 ®usuka aToma 316 6/21 | 30 | pabor (UA3); 3aImmTa
CaMOCTOATCIIBHOC J'IaGOpaTOpHBIX
H3ydCHHUC pabor Ne 41, 42;
Y‘Ie6H0ﬁvH cemuHap Ne 13;
Hay4IHOMH
JUTEPaTypHI B
TOM 4HCIIe
AJIEKTPOHHBIX
HUroro no pazzaery 6 6/21 30
6. dusuka TBEpIOro Tena.
DJIeMEHTBI KBaHTOBOH
MIOATOTOBKA K
J1a00paTOPHOMY,
CEeMUHApPCKOMY;
BBINOJTHEHHE TpoBepKa
HPAKTHYCCKUX | pynpBHayaIbHBIX
6.1 ®wusuka TBEpAOro pabor (M/13); 3ajay;
Tena. Omnementsi| 3 [ 6 6/21 | 40 [CaMOCTOATEILHOC 3aIuTa
KBaHTOBOU (u3uKH U3YUCHAC 71a6opaTOpHOit
Y‘Ie6H0ﬁ“H paboter Ne 44;
Hay41HOU cemunap Ne 14;
JUTEPaTypHI B
TOM 4HCIIe
AJIEKTPOHHBIX
HWroro no pazzaery 6 6/21 40
7. dusnka sanpa u

DJICMCHTAPHBIX YaCTHUIL




IIOAT0OTOBKA K
CCMHUHApPCKOMY U

MIPaKTHYECKOMY
3aHATHIO;
BBINOJTHEHHE
MIPaKTHYECKUX poBepKa
7.1 ®uzuka sdmpa u 6 63211 | 37 pabor (U13); UHIUBUAYATHHBIX
3JIeMEHTaPHBIX YaCTHUI] ’ CaMOCTOATEIILHOC 3aj1ay;
H3y4CHHUEC cemuHap Ne 15;
yueOHOM U
Hay4HOH
JUTEPaTypHI B
TOM 4HCIIe
AJIEKTPOHHBIX
Hroro mo pazaeny 6 6/321 | 37
HUroro 3a cemecTp 18 18/7,21 | 107 3auéT
HTtoro mo gucuuminze 53 [35/10U 53/515’2 21:’1 9K3aMeEH, 3a4eT




5 Oo0pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu peanmuzanuu pa3IMYHBIX BHIOB ydeOHOW paboThl HambOosee 3(pdeKTUBHBIC PE3yIbTATHl OCBOCHHUS
TUCHUIUIHHBL  «DU3KKa» [al0T TPaauIMOHHBIC OOpPa30BATEIBbHBIC TEXHOJOTHH, TEXHOJOTHMH IPOOJIEMHOIO
00y4YeHHs, UHTEPAKTUBHBIC TEXHOJIOI MU, HH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIC 00pa30BaTEeIbHBIC TEXHOIOTUH.

1. ®opMBI yUEOHBIX 3aHATHH C UCIOIB30BAHUEM TPAJAUIMOHHBIX TEXHOIOTHI:

HNudopmanmonHas JIEKIUsI— MOCIEIOBATEIFHOEC HU3JI0KEHHUE MaTepuayia B IMCIUILIMHAPHOHN JIOTHKE,
OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BEpOaIbHBIMU CPECTBAMHU (MOHOJIOT TPETIOIaBaTENs).

CemuHap — Oecesia mpenoaaBaTelis U CTY/ICHTOB, 00CY)K/IeHUE 3apaHee MOATOTOBICHHBIX COOOLIEHUH 110
KOKIOMY BONpPOCY IDUIaHA 3aHATHA C COUHBIM JUIA BCEX IIEPEYHEM PEKOMEHIyeMOH o00s3aTeIbHON U
JIOTTOJTHUTEIIBHOM JTUTEPaTYPHI.

[IpakTHyeckoe 3aHATHE, TTOCBAIICHHOS OCBOCHUIO KOHKPETHBIX YMCHHH M HABBIKOB IO MPEIIOKCHHOMY
aJrTOPUTMY.

JlaGopaTopHass pabora — opraHum3anus y4eOHOW pabOTBI ¢ peaJbHBIMH MAaTCPUATBHBIMH U
HH(POPMAIMOHHBIMU 00BEKTaMH, KCIIEPUMEHTAIbHAS Pad0Ta ¢ aHAJIOTOBBIMH MOJICIIIMHU PEATbHBIX 00BEKTOB.

2. ®opMBI YUECOHBIX 3aHATHH C HCIIOIh30BAHUEM TEXHOJIOTUH MPOOJIEMHOI0 O0yICHUS:

[IpoGnemHast Jekuusi — W3JIOKEHUWE Marepualia, IPEIoJaraionee MOCTAaHOBKY NPOOJEMHBIX |
JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHUE PA3IHYHBIX HAYYHBIX MOIXOIOB, aBTOPCKHE KOMMCHTApUH, CBSI3aHHBIC C
Pa3IUYHBIMU MOJCISIMHA UHTEPIIPETAIMH U3Y4aeMOro MaTepuaia.

[IpakTHyeckoe 3aHATHE B (OopMe MpaKTHKyMa — OpraHu3aius ydeOHOW paOOoThl, HampaBiIeHHAas Ha
pellleHre KOMILICKCHOM yUeOHO-ITO3HABATEIbHOM 3amaun, TPeOYIOMmeH OT CTyAeHTa NPUMEHCHHS KaK HaydHO-
TEOPETUYCCKHUX 3HAHHM, TAK U MPAKTUUCCKUX HABBIKOB.

3. ®opMbl yueOHBIX 3aHATHI C HCIIONIB30BAHUEM CIICIIHATM3UPOBAHHBIX HHTCPAKTHBHBIX TEXHOJIOTHIA:

Jlekust  «oOpaTHOM CBS3M» — JICKIUSA—TIPOBOKAIMsA (M3JIOKCHWE MaTepualia ¢ 3apaHee 3a-
IUTAHUPOBAHHBIMH OITHOKAMU), JICKIUsA-0eceNa, JICKITUSI-TUCKYCCHSL.
CeMuHap-IUCKYyCCUSI — KOJUICKTHBHOE OOCYXXICHHE KaKOro-JIMOO CIIOPHOI'O BOMpPOCa, IPOOJIEMEI,

BBISIBIIEHUE MHEHHI B TpyIie (MEXIPYIITOBOH JUANIOT, TUCKYCCHUSI KaK CIIOp-ITUajIor).

4. ®opMBbI yueOHBIX 3aHSITUH C UCHOJIb30BaHUEM WH(POPMAIIMOHHO-KOMM YHUKAIIMOHHBIX TEXHOJIOTHIA:

Jlekuuns-Bu3yanuzanusi — HM3JI0KEHHE COACPIKaHHS CONPOBOXKAAETCS Npe3eHTauuel (aeMoHcTpanuen
y4eOHBIX MaTepualioB, TIPEJCTABICHHBIX B pA3JIMYHBIX 3HAKOBBIX CHCTEMax, B T.4. WIIIOCTPATHBHBIX,
rpapu4YecKux, ayJuo- U BUJIEOMATEPHAJIOB).

[Ipaktiueckoe 3aHsTHE B (OpME IPE3CHTAUMH — MPECTaBICHHE pPE3YJIbTaTOB MPOEKTHOH WM
HCCIIEIOBATEIBCKON IS TENBHOCTH C HCITOJIb30BaHUEM CIIEIHaIM3UPOBAHHBIX POIPAMMHBIX CpeEl.

6 YueOHO-MeTOqMYECKOE o0ecTeYeHre CAaMOCTOATEIbHONH padoThl 00y4arommxest
[pexncraBneno B npuiioxeHuu 1.

7 OueHo4YHbIE CpeCcTBA VI MPOBeeHNsI IPOMEKYTOUHON aTTecTAllUN
[IpencraBneHsl B MPUIOKEHUH 2.

8 YueOHo-MeTOOMYecKOe U UHPOPMALIMOHHOE 00ecTiedeHHe TUCIUTITUHBI (MOTYJIs1)
a) OcHOBHAf JIUTEpATYpa:
1. Hukepos, B. A. ®usuka. CoBpeMeHHBIH Kypc : yueOHHK / B. A. HukepoB. — 4-e



u3n. — Mocksa : U3aarenscko-Topropast kopropanus «Jlamkos u K°», 2019. - 452 c. - ISBN 978-5-394-03392-6. -
Tekcr : amektponnsid. - URL: https://znanium.com/catalog/product/1093441 (mara obpamienus: 25.05.2021). —
Pexxum ocTyma: mo moammucKe

2. AiizenuoH, A.E. ®wmsmka: yyeOHMk u mnpaktukym s By3oB/ A. E. Aizennon. — Mocksa :
WznmatensctBo FOpaiit, 2020. — 335 c.— (Bsicmee obOpasoBanme). — ISBN 978-5-534-00487-8. — Tekct :
anekrponHbli / OBC FOpaiit [catit]. — URL: https://urait.ru/bcode/450504 (mara obpamenus: 25.05.2021).

3. ®usuka : yueoHoe nocobue. Y. 1/ E. C. Kopwithukosa, JI. A. Onep, JI. A. Hukonopoa u mp. ; MI'TV.
- Marnuroropck : MITY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ Tturyna. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2560.pdf&show=dcatalogues/1/1130362/2560.pdf&vie
w=true (mara oopamenus: 04.05.2021). - MakpooOBeKT. - TeKCT : IeKTpOHHBIH. - CBeleHHs TOCTYITHBI TAKKE Ha
CD-ROM.

4. ®usuka : yueonoe mocodue. U. 2 / E. C. KopeitHukosa, JI. A. Onep, JI. A. Hukonoposa u ap. ; MI'TY.
- Marnuroropck : MITY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2557.pdf&show=dcatalogues/1/1130359/2557.pdf&vie
w=true (mara oopamenus: 04.05.2021). - MakpooOBeKT. - TeKCT : IeKTpOHHBIH. - CBeleHHs TOCTYITHBI TAKKE Ha
CD-ROM.

0) JonoJiHUTEe IbHASL JTUTEPATypa:

1. UBnues, A. . ®usuka : yueonoe mocooue / A. JI. pnues. - CII6. : Jlansb, 2008. - 671 c. : w1, rpad. -
(YueOuuku st By30B : CrienuaibHas JIUTepaTypa). - TeKCT : HermocpeCTBEHHBIM.

2. Koukum, 1O. I1. YueOnsie 3amaun mo ¢usuke : yaeoHoe mocodue / 0. I1. Koukun, 1. HO. borauesa ;
MI'TY. - Maruautoropck, 2014. - 138 ¢. : wi1., cxeMbl, Ta0JI. - TeKCT : HeMOCPEICTBEHHBIN.

3.Kypc ¢uszuxu : yueOnuk : [B 2 1.]. [T.] I/ [B. B. Apcenrtses, B. 5. Kupnnuenkos, C. 0. Kuszes u ap.];
mox pexn. B. H. JlozoBckoro. - 6-¢ u3a., ucnp. u gom. - CII6. u ap. : Jlans, 2009. - 572 c. : wi., Ta0n. - (YueOHUKH
Juist By30B : CrienMaiibHas JINTepatypa). - TeKCT : HelocpeICTBEHHBIH.

4. CripaBouHHK 10 (usuke. DopMyIibl, TAONHIIBI, CXEMEIL. : Iep. ¢ HeM. / oxa pea. X. llTekepa, mox pen.
K. B. CmupHoBa. - M. : TEXHOC®EPA, 2009. - 1262 c. : nin., rpad., Tadmn. - TekcT : HermocpeACTBEHHbIH.

B) MeTonnueckue yKa3aHus:



1. Mexanuka. MonekynsipHas Gu3uka U TepMOIUHAMHKA : yabop. npaktukyM / [E. H. Acranos, 3. H.
Boruesa, JI. C. JlomkenkoBa u np.] ; MH-T sHepretuku n aBtomatuku MI'TY, [kad. ¢pusuku]. - Marauroropck,
2011. - 103 c. : un., rpad., cxembl, Ta0I. - TEKCT : HEMOCPEACTBECHHBIMH.

2. DnekTpocraTuka. IlocTosHHBIN TOK. : aboparopubiid npaktukyM / [M. B. Beuepkun, E. E. Enuceesa,
C. I'. llleruenko ; moxa pen. M. B. Beuepkuna] ; MI'TVY, [kad. ¢pusuku]. - Marauroropck, 2011. - 60 c. : ui., Tad. -
Texcr : HemocpeCTBEHHBIH.

3. Dnekrpomarnetu3M. ONTHKA : TaOOpaTOPHBIM HMpakTUKyM 1o ¢usuke / [cocT. : W. 0. borauesa, B. T'.
Boukapes, U. H. I'mausarymnun u ap.] ; MI'TY, kad. ¢usuxu. - Marauroropck, 2001. - 77 c. : wi. - Teker :
HENOCPEICTBEHHBIN.

4. Ouzuka aToma, TBEpAOro Tena, sapa : yuebnoe mocodue / B. K. Bemos, C. A. Byrakos, 0. M.
Hy6ocapckas u ap. ; MI'TY. - Marauroropck : MI'TY, 2008. - 57 ¢. : wi., Ta0m. - TeKCT : HEMOCPEICTBECHHBIMH.

5. Borauera, U. F0. Meroauka pemienus 3amau mo ¢usuke. Mexanuka : ydeOHoe mocodue / U. O.
borauesa, O. H. BoctpoknyroBa ; MI'TY. - [2-e u3z., moarot. no ned. uza. 2017 r.]. - Marauroropck : MI'TY,
2018. - 1 snektpon. onT. guck (CD-ROM). - 3ar. ¢ tutyi. skpana. - URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/1515210/3567.pdf&vie
w=true (marta obOpamenus: 04.05.2021. - MakpooOBeKT. - TekcT : AIeKTpOHHBIH. - CBEICHUS JOCTYITHBI TaKXKe Ha
CD-ROM.

6. du3nKa : METOIUYECKOE MOCOOHUE IS CAMOCTOSTENBHON MOATOTOBKH K J1aO0paTOPHBIM 3aHsaTHsaM. U. 2.
DJIEKTPUIECTBO U MarHeTusM, ontuka / I'. H. Aceutryxuna, C. M. I'onosusnus, C. I'. Murpanoga, E. C. CadonoBa
; MI'TY. - Marautoropck : MI'TVY, 2012. - 1 snektpon. onT. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=299 1 .pdf&show=dcatalogues/1/1134925/2991.pdf&vie
w=true (mara oopamenus: 04.05.2021). - MakpooOBeKT. - TeKCT : ANIeKTpOHHBIH. - CBeleHHs TOCTYITHBI TAKKe Ha
CD-ROM.

r) [Iporpammuoe obecneyenne u UHTepHeT-pecypenbl:

ITporpaMMHoe obecnedenme

Haumenosanue 110 Ne noroBopa CpoK AeicTBUS JTUICH3UU
MS Windows 7 T1-1227-18 ot 08.10.2018 11.10.2021
Professional (a1 ki1accoR)

MS Windows 7 J1-757-17 ot 27.06.2017 27.07.2018
Professional (st kaccoB)

MS Office 2007 Ne 135 or 17.09.2007 GeccpoaHo
Professional

7Zip cB0OOIHO pacnpocTpansemoe [10 0eccpoyHO

Hpﬂ(beCCHOHaJIbeIe 0a3bl JAHHBbIX 1 I/IH(l)OpMaIH/IOHH])Ie ClIpaBOYHBIC CUCTEMbI

Ha3zanue kypca Ccpuika

Wndopmanmonnas cucrema - EamHoe OKHO Joctyma K

URL: http://window.edu.ru/
HH(OPMAIIMOHHBIM PeCcypcam

ITouckoras cuctema Axagemus Google (Google Scholar) URL.: https://scholar.google.ru/

DnekTpoHHas 0a3a nepuoauueckux uznanuii East View Information
Services, OO0 «MUBUC»

9 MaTepuaJIbHO-TEXHUYECKOE o0ecneyeHne TUCUILTUHBI (MOTYJIs1)

https://dlib.eastview.com/

MaTepI/IaJ'H)HO-TeXHI/I‘IeCKOC obecrieuenue JUCHUIIINHBI BKJIFOYACT:






HCKHI/IOHHaH AyaAUTOpPU BKIIIOYACT:
MyHLTHMCHHﬁHBIe CpCaCTBA XpaHCHUA, IEpeaavu U NpeACTaBICHUA I/IH(bOpMaHI/II/I.

Jlabopartopust «MexaHUKH, MOJEKYIIPHOH (PU3UKH U TEPMOJUHAMHUKI BKIIIOUAET:

1. bannucTruueckue MasTHUKH.

2. Mastauk O6epOeka.

3. Ou3nYECKU MasITHUK.

4. Jlocka I"'anmpToHa.

5. JlaGopartopHast ycTaHOBKa JUIsi HCCJIEIOBAHUs DPACIPEIENIeHUs] TEPMOIJIEKTPOHOB II0 MOAYJIIO HX
CKOPOCTH.

6. JlJaboparopHasi ycTaHOBKa JUIsl ONpe/ieNieH s IoKa3aTenel anquabarel Y MeronoM Kiiemana u Jlezopma.

7. JlaGopaTopHasi ycTaHOBKa JUIsl MPOBEPKU 3aKOHA BO3PACTAHUsI SHTPOIUH B npornecce quddy3un razos
Ha MOJIEIIH MIepeMEIINBAHUS [IIapPOB.

8.JlaboparopHast ycTaHOBKA JJIsl IPOBEPKH 3aKOHOB BO3PACTaHMUS SHTPOIHHU B IIPOIIECCE TEILIO0OMEHa.

9.YcraHoBKa 1abopaTopHast Uil H3y4eHHUs 3aBUCUMOCTH CKOPOCTH 3ByKa OT TemriepaTypsl "M®-C3-M"

10. YcraHoBKa 1ab0paTopHast VI UCCICIOBAHUS TEIUIOEMKOCTH TBepaoro tena "M®-TET-M".

11. YcraHoBka nabopaTopHast uisl OnpeelieHns] yHUBEpCAIbHO ra3oBoi nocrosHHoi "Md-OI'TI-M".

12.Ctenn 1abopaTOpHBIi Ta30BbIe MPOLIECCHI.

13. MepurenbHbIit HHCTPYMEHT.

JlaGopaTopus «DIIeKTpUIecTBa U ONTUKI) BKITFOYACT:

1. JlaGopaTopHast yCTaHOBKA JUISl MCCIIENOBaHHS DJIEKTPOCTATUYECKOTO ITOJISI C TOMOIIBIO OAMHAPHOTO
30H/A.

2. YcraHOBKa JUIsl IIYHTUPOBAHHUS MUJUIHAMIIEPMETPA.

3. VYcranoBka sa0opaTopHas ISl ONpeNeNieHWs HHIYKTHBHOCTH COJEHOWAZ W  MAarHUTHOU
MIPOHUIIAEMOCTH.

4. YcraHoBka jgabopaTopHast Uil I3y4eHHUs pe30HaHCa HANPSDKEHUH 1 OnpeieNieHHs] UHYKTHBHOCTH

5. JlaboparopHasi ycTaHOBKa ISl M3YUSHHUS JJIMHBI CBETOBOM BOJHBI M XapaKTEPUCTUK JUPPAKIMOHHON
pelIeTKy.

6. JlabopaTopHasi yCTaHOBKA JUIsl OIPEJICICHUs pajinyca KPUBH3HBI JIMH3BI M JUIMHBI CBETOBOW BOJHBI C
nomolneto kojien HetoToHa.

7. JlaGopatopHast ycTaHOBKa /sl ONpEAENEHHsS KOHIEHTPalMd pacTBOPOB caxapa M IOCTOSHHOM
BpaIleHUsL.

8. MeputenbHbI HHCTPYMEHT.

JlaGopartopust «AToMa, TBEpJOTo TeNa, sApa» BKIIOYALT:

1. JlaboparopHasi yCTaHOBKa JJIsl U3y4eHUs BHeTHero Gorodddekra.

2. YcTaHOBKa AT U3Y4EeHHs CIIEKTpa aToMa BOJOPOAa U OIpeeneHus IOCTOssHHOM Punbepra.
3. YcranoBka 1abopaTopHas Ul ONpeeseHus IOTeHIHaIa BO30YXKIeHUS ra3a.

4. YcraHoBKa JUIsl ONpeeIeHUs] [UIMHBI Tpo0era 4acTull B BO3LyXe.

5. MepuTenbpHbI HHCTPYMEHT.

AyauTopuu Ui TPYIIOBBIX M UHIAUBUAYAJIBHBIX KOHCYJIBTAIMN, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM
aTTeCTalluy BKJIIOYAOT: HHTEPAKTUBHAS JI0CKA, IPOEKTOP;
MynbTUMEIUHHBIN IPOEKTOP, KPaH.



AyauTopuu IS CaMOCTOSTENBHON paboThl € BBIXOAOM B VIHTEpHET M € JOCTYIIOM B 3JIEKTPOHHYIO
nH(popMaIMOHHO-00pa30BaTENbHYIO Cpely YHHBEPCUTETA.

KOMITBIOTEPHBIE KJIACCBI; YWTANbHBIE 3aibl OnOanorekn [lepcoHanmbHBIE KOMIBIOTEPHI C MakeToM MS
Office, ¢ BbIXOHOM B HMHTEpHET M C JOCTYNOM B DIIEKTPOHHYIO HWH(OpMaIMOHHO-00pa30BaTENbHYIO CpEdy
YHUBEPCHUTETA BKIIIOYAIOT: TIEPCOHANILHBIE KOMIbIOTEpHI ¢ makeToM MS Office.

[Momemenune st XpaHeHUs! U MPOPHUIAKTUIECKOT0 00CITY)KUBaHUSI yueOHOro 000pyI0BaHHS BKIIIOYAIOT:
CTeIIaXH, cel(bl sl XpaHeHHs1 yaeOHOro 00opyaoBaHus. IHCTpYMEHTHI UIsl PEMOHTa 000pY/JOBaHHSI.



IIpunoxkenue 1. YueOHo-MeTOnMUYECKOe 00ecTieYeHUE CAMOCTOSITEIbHOM PatoThl 00yUaI0OLIUXCS

Mo mucummnae «PHU3KMKa» MPEIyCMOTPEHA ayAUTOpHAs U BHEAYAMTOPHAS CAMOCTOSITENIbHAsT paboTa
o0yJaromuxcs.

CamocrosiTensHas paboTa I0J KOHTPOJEM MpenojaBaTens MpeanojaraeT I[OATOTOBKY K IOATOTOBKY K
TECTUPOBAHHIO B UHTEPAKTUBHOHN (popMe, TIONTOTOBKY K 3a4eTy U IK3aMEHY.

BHeaymuTopHas camocTosiTesIbHAs padoTa CTYJASHTOB MPEIoiaraeT NoArOTOBKY K MPAaKTHYECKUM H J1a00paTOPHBIM
3aHSTHSM, TIOJITOTOBKY K KOHTPOJIBHBIM Pab0TaM, BHIIIOJIHEHHE KOHTPOJIBHBIX Pa0OT, MOJArOTOBKY K TECTUPOBAHUIO
B MHTEPaKTHBHON (opMe, IOATOTOBKY K 3a4€Ty U K3aMEHY.

AynuTopHasi caMoCTOsITelIbHast pad0Ta CTYIEHTOB MPEAIIoNaraeT pelieHne KOHTPOJIBHBIX 33/1a4 Ha MPAaKTHIECKUX
3aHATUAX.

MeTozmqecmle PEKOMEHAAIMA NI CaMOCTOSATEJIbLHOM paﬁOTBI CTYACHTOB

B X0A€ BBIIIOJTHCHUA CaMOCTOSI TEIIbHOM pa6OTI)I 10 IaHHOMY KYpPCY, CTYACHTbI JOJIPKHbI HAYYUTHCSA BOCIIDpUHUMATDH
CBCACHUA Ha CIIYX, (I)I/IKCI/IpOBaTI) I/IH(l)OpMaLII/IIO B BUJC 3aIMcel B TEeTpagsiax, pa60TaT1) C IMCbMCHHBIMHU TCKCTaMU,
CaMOCTOATECIIBHO U3BJICKAs U3 HUX ITOJIC3HBIC CBECACHUSA U O(I)OpMJ'IHiI X B BUIC TC3HUCOB, KOHCIICKTOB,
CUCTEMATHU3NPOBATH I/IH(l)OpMaLlI/IIO B BUC 3aII0JTHCHUA Ta6J'H/IH, cocTapiieHus cxeM. BaxkHo Hay4YUTHCA BBIACIATH
TJIaBHBIC MBICJIN B JICKIIMU NIPEIIOAaBaTECIIA 100 B IUCEMEHHOM TEKCTC, aHAJIM3UPOBATD ABJICHUSA,; OIIPCACIIATL CBOIO
TO3UIIUIO K INOJTYUYCHHBIM Ha 3aHATUAX CBEACHUAM, YCTKO (l)OpMyJ'II/IpOBaTI) €€ ApryMCHTUPOBATH CBOIO TOYKY
3pCHM: BBICKA3bIBATh OLICHOYHBIC CYXXJICHHUSA,; OCYIICCTBIIATE CaMOaHaIn3. HeO6XOI[I/IMO YUYUTHCA BJIaJACTh yCTHOﬁ u
MMMChbMEHHOM PCUbIO; BECTU JUAJIOI; YHaCTBOBATH B JUCKYCCUHU,; PACKPBIBATH COACPIKaHUEC H3y‘IaeMOI>i HpO6J’IeMH B
MOHOJIOTMYECKOM pe€UHn; BLICTYIIATH C COO6IJ.I€HI/IHMI/I " JOKJIagdaMu.

Koncnekr JICKIIUH. CwmbICH MPUCYTCTBUA CTYACHTA HA JICKIUH 3aKJIIOYACT BO BKIIIOUCHUHA €TO B AKTUBHBIN mpornecc
CJIyliaHus, IOHMMaHuA U OCMBICJIICHUA MaTCpuajia, OAroTOBJICHHOI'O IIPEIIOAaBaTEC/IEM. 9TOMy CHOCO6CTByeT
KOHCIICKTHBHAaA 3a11MCh nonyquHoﬁ I/IH(l)OpMaLlI/II/I, C IIOMOIIBIO KOTOpOﬁ B z[anLHeﬁmeM MOXXHO BOCCTAaHOBUTH
OCHOBHO€ COACPIKaAaHUEC HpOCHyLHaHHOﬁ JICKIIUH.

HpOCMOTpeTI) CBOM 3aIIMCHU ITOCJIC OKOHYaHMUs JICKIIMH. HOI[‘IepKHI/ITe " OTMETHTC pa3HbIMU IBETAMU (I)J'IOMaCTepa
BaKHBIE MOMEHTHI B 3amMcsaX. BHecuTe H606XOI[I/IMI)IE JOITOJTHCHU . OTBeThTE HA BOIIPOCHI

MeToanyecKue YKa3aHUs M0 BHIMOJTHEHUI0 MPAKTHYECKOr0 3a{aHUs PEKOMEHYETCS CIIE0BATh CIEAYIOIEMY
00IIIeMY aJITOPUTMY:

1. Hpopa60TaTL KOHCIHEKT JICKIIUU Ha MMPEAMET BBIABJICHUA HCIIOHATHBIX MOMCHTOB TC-MbI.
2.B CJ1ydac HaJIM4YuA HEIIOHATHBIX MOMCHTOB C(bOpMyJ'II/IpOBaTI) BOIIPOCHI.

3. HaiiTi ¥ U3y4uTh MOMOJHUTEIBHBIN MaTepUal Mo TeMe, UCIOIb3ys PEKOMEHIOBAHHYIO JIUTEPATYPY U
3JIEKTPOHHBIE PECYPChI YUEOHBIX TIOCOOHIT B ceTn IHTEpHeT.

4. OTBETUTh HAa BO3HUKIIKE B XOJIC U3YUCHHS TEMBI BOIIPOCHI.

5. BeIlucath TPaKTOBKU OCHOBHBIX IMOHATHH, 3aKOHOB, IPUHIIMIIOB H T.II. TIO TEME JICKIIHH.
6. Pemmuts 3agaun

IloaroroBKa K TECTHPOBAHUIO

Ilo TUITY BCC 3alaHUA TECTA ACIATCA Ha 3aKPbITBIC U OTKPLITHIC. BaKpBITLIﬁ BOIIPOC NOAPaA3yMeBacCT BI)IGOp
MpaBUJIBHOT'O BapHaHTa OTBETAa U3 HECKOJIBKUX MPCITOKEHHBIX (KaK IpaBUJI0, TAKUX BapHUaHTOB quI)Ipe).
OTKpI)ITHﬁ BOIPOC HE UMECT BaApUAHTOB OTBCTA, HAIIOMUHAs, TAKUM o6pa30M, OOBIYHBIH BOIIPOC U3 MMMCHbMEHHOM
KOHTpOJ'IBHOﬁ pa6OTLI. Bonpmias 4acTh TeCTOBBIX Ba[[aHI/Iﬁ qamie BCCTO OTHOCUTCA UMEHHO K 3aKpLITOMY THUITY.
BpeMEHI/I Ha WX BBITIOJIHCHHUC, KaK HETPYAHO A0TraaaThbCs, Tpe6yeTC${ MCHbLIIC, YEM Ha 3aJlaHUA OTKPBLITOI'O THUIIA



(HI/I‘ICFO HE HaJo MUCaThb, HY>KHO JIMIIb OTMCTUTH YCJIOBHBIM 3HAKOM BLI6paHHLIﬁ OTBET), HO M OLICHHUBAIOTCA
OTBCTHI Ha 3TU BOIIPOCHI HE TaK BBICOKO, KaK OTBCThI Ha BOIIPOCHI OTKPBITOI'O TUIIA.

Bcro MOATOTOBUTCIIbHYTO pa60Ty K IPOXOXKACHUIO TECTA MOKHO YCIIOBHO pa361/ITI> Ha IBa OCHOBHBLIX HaIlpaBJICHUS.
HepBoe — OTO U3YUCHUC y‘I66HOFO Marepuaja Kak TakoBOro.

HCOGXOZ[I/IMO U3y4aThb TCOPHUIO U TPCHUPOBATHCA B PCIICHHUU 3aJa4 U BBITTIOJTHCHUU pra)KHeHPIﬁ.

)IJ'IH 9TOro HOHaI[O6HTCH CricnraJIbHbIC TPCHUPOBOYHLIC ocoous — y‘IeGHHe TECThI C YKa3aHUCM IPaBUIBHBIX
OTBCTOB.

3aKOHYUB MMPOXOKACHUE OJHOI'O TPCHUPOBOYHOI'O TECTA, 00s13aTENIBLHO OTMETUTE BOIIPOCHI, HA KOTOPBIC TaHbI
HENIPaBUJIBLHBIC OTBCThI. Hy)KHO BBITIMCATh Ha OTI[CJ'H)HHﬁ JIUCTOK TEMbI, KOTOPbIC BLI3BAJIN 3aTPYAHCHUC. 910 —
cia0bIe MecTa. OTKpI)IB y‘IeGHI/IK, BHHUMATECJIBHO MPOMITYAUPOBATH COOTBCTCTByIOH_II/Iﬁ pasaci, npopeuaTtb BCC
npeajiara€MbIC 3ajiadn, OTBETUTH HAa BCE BOIIPOCHI B KOHIIE KaXXI0I0 Haparpa(ba. Tonbko mocie 3Toro HYXHO
MPUHUMATBCA 3a BBIIIOJIHEHUE CIICAYIOIIEI 0O TPCHUPOBOYHOI'O TECTA.

VYuaiuecs: caMH 3aMETAT MOJIOKUTEIbHYIO0 IMHAMUKY. Ka)kablil HOCneyonuii TeCT JOJHKEH TPUHOCUTE OOoJIbIIe
OYKOB, YeM NPEIbIIYIIHH.

KaK TOJILKO IOJTydatT TecT. BHauae HeoOX0qMMO BHUMATEIBHO MTPOYUTATh BOMPOCKL. [1ob3a OT 3TOro ABOHHAS —
BO — IIEPBBIX, OY/IET HACTPOIKa Ha MPEMET, BO — BTOPBIX, MOXKHO ONPEICTUTh, B KAKUX 3aJaHUSIX BOIPOCHI
«IepeceKaroTcs» (MHOrIa OBIBAET, YTO OMUH BOIPOC B CKPBITON (POpME COJACPIKUT OTBET Ha APYIOH).

HCO6XO[[I/IMO MBICJICHHO OTMETUTDH BOIIPOCHI, KOTOPLIC IMOKA3aJIMCh TPYAHBIMU WJIN BbI3bIBAIOT COMHCHMS. MoskHO
3aIMcaTb UX HOMEpA Ha JIMCTKE JJId YCPHOBHKA.

TenepL CJICAYCT MPUCTYIIUTH K OTBETaAM, OTBC€YAs Ha TC BOIPOCHI , B KOTOPBLIX YBEPECHLI, HC TPpATA Ha 06I[yMI)IBaHI/Ie
KaXXJ10ro u3 Hux 6ompie 1 MHWHYTBI. Ecnu sToro BPEMCHH IMOKAXXCTCA HEJOCTATOYHO, yTOOLI HAHTH HpaBI/IJ'H)HHﬁ
OTBCT, HY>KHO IIPOITYCTUTH BOIIPOC U ABUTATHCA AAJIbLIC.

HpOﬁZlﬂ BECb TCCT A0 KOHIA, IPONYCKasd TPYAHBIC 3aJaHus, 3aTEM HeOGXOZ[I/IMO BEPHYTLHCH K IMPOMYIICHHBIM
3aJJaHUsAM. Tenepb YK€ HE TOPOIIACh, HE NIOAT OHAA Ce6$[, a CIIOKOMHO ¥ BHUMATEIHHO BAYMAaTbCA B SaI[aHHI)Iﬁ
BOIIpoOC. BO3M0>KHO, JAPYTUc BBINTOJHCHHBIC 3a/ITaHUS ITOJACKAXYT HpaBI/IJ'II)HHﬁ otBeT. Eciu BpEM: ITO3BOJIACT,
HYXHO IIPOAOJIKATh paGOTaTI) Haa TCCTOBBIMU 3aJJaHUAMU

IMoaroToBka K 3a4eTy/IK3aMeHY:
IMpu moaroroBke 0co60e BHUMAHUE CIEAYET OOPATUTH Ha CICYIONINE MOMEHTHI:

1.OueHb TONE3HO COCTABJATH IUIAHBI KOHKPETHBIX TEM M JEPKaTh MX B yMe, a HE 3a3yOpHBaTh BCIO TEMY
MOJIHOCTBIO «OT» M «JI0». MOXXHO TaKKe MPAKTHKOBATh HAIKMCAHHE BOIPOCOB B BHUIE KPAaTKOrO, TE3MCHOI'O
H3JI0XKEHUS MaTepHraa.

2.OcHOBHasI TPYAHOCTh MPHU HM3YYCHUH MUCHUIUIMHBI, Yallle BCEro BBI3BAHA TEM, YTO SI3BIK €CTECTBO3HAHMS HE
MOXeT OBITh PeaylHMpoBaH (CBEAEH) K €CTECTBEHHOMY s3bIKYy. BO BCSAKOM Cilydae, 3Ta MpoOLEAypa UMEET YETKO
BBIpa)KEHHBIE TPEIEIIbl, MEPEXOAUTh KOTOPhIE HENb3sl Oe3 prcka Bmacth B npodanamuio. CHATH OCTPOTY 3TOM
po06JIEMBI IPU3BAH CJIOBaph TEPMUHOB B KOHIIE METOIHYECKMX PEKOMEHIAIIMHT.

3. TIpu ucnonb3oBanuu MHTEpHET-PECYPCOB HEOOXOIMMO IIOMHHUTD, YTO HE BCSKAs MH(GOPMAIHS, COAEPKAINAACS B
CEeTH, HOCUT HayYHBIN, KOHIIENTYaIbHBIN XapaKkTep U 3aCIy)KuBaeT goBepus. CTapalTech MCIONb30BATh T€ CAUTHI, B
KOTOPHBIX NPUBEEHBI CBEIECHHS 00 aBTOPE, CBUIAETEILCTBYIOIIEE O €r0 KOMIIETEHTHOCTH B JAHHOM BOIpoce (ydeHas
CTEINEHb, YYEHOE 3BaHHE, MECTO PadOThI, JOKHOCTh, HAJIMYHME OMYOIMKOBAHHBIX HAY4YHBIX pabOT MO JAaHHON
mpobseme), TH00 HayIHBIC CAlTHI.

Ilpumepuvie ayoumopnuvie kKonmposnavHsie padomot (AKP):



1 cemecTp

KonTtposbnas padora Ne 1 «@uznyeckue 0CHOBbI MEXaHUKI»

3ananme 1. Pajmyc-BeKTOp YaCTHIIBI ONIPENEIACTCS BHIPAXKEHUEM 7 =3¢%] + 417 + 7k, THe i, J,k - ennanunbie

BekTopa ocedl X, Y, Z. Beruncnute: 1) myth S, npoiineHHbId yactuiei 3a nepseie 10c, 2) Moayib nepeMerieHus Ar
3a TOXKE BpeMs, 3) yckoperue acTuibl. Oter: S=500m, Ar=500M, a=10 m/c’.

3aganmne 2. Koneco Bpamaercss BOKpYT HEMTOABMKHOM OCH TaK, 4TO yroi IOBOPOTA 3aBUCUT OT BPEMEHH IO 3aKOHY
©=10+20-t—2-¢*. Haiitu: 1) cpeHee 3Ha4eHHE yrIoBOM CKOPOCTH () 32 IPOMEKYTOK BpeMeHH OT t=0 110

OCTAaHOBKH; 2) YIJIOBOE YCKOPCHHE B MOMEHT OCTAaHOBKH KOJIECa; 3) MOJHOE YCKOPEHUE TOUKH, HaXOsIIeiics Ha
paccrostamn 0,1M OT OCH BpaIleHust [l MOMeHTa BpeMern t=4 ¢. Otser: 10 pan/c; -4 pam/c’; 1,65 m/c%.

3ananue 3. [1o ropu3oHTANBHON TOBEPXHOCTH JABMXKETCS TEJIO Maccoll m=2 Kr noj aefctBueM cuibl F=8 H,
HATIPaBIeHHOI oy yrioM a=60" k ropusonTy. HaiiTi paccTosHme, KOTOPOE TPOIILIO TENO, ECII €I CKOPOCTh
YBEIUUMIACH C 3 10 5 M/C, @ KOA((PHUIUEHT TPESHUSI MEXKTY TEIOM M MOBEpXHOCThIO paBeH 1=0,1.01BeT: 5,9 M.

3aganmne 4. [1lap Maccoit m;=5 K IBUKETCS CO CKOPOCTHIO V= 1 M/C U CTAJIKMBAETCS ¢ IOKOSIIUMCS IIIApOM
Maccoit m,=2 kr. Onpeaeaure CKOPOCTH IIAPOB MOCIE yaapa. Y aap CUuTaTh YIIPYTHM, IPSIMbIM U IICHTPATbHBIM.
Orsert: 0,43 m/c, 1,43 m/c.

3aganme 5. YpaBHeHUE KOJICOaHUH TOUKH UMEET BUII: x = A -cosa)(t +1) , e A=0,02 M, =7 c'l, 1=0,2 c.

Onpenenuts NepHol, HavyalnbHyIo a3y konebaHul TOUKH U e€ ycKkopeHue B MoMeHT BpemenH 1 ¢. Otser: T=2 c;
©o=0,27 pax; a =0,16 m/c?.

Kontponsnas padora Ne 2 «CratucTudeckasi GU3UKa M TePMOTUHAMHKA)

3aganme 1. HatinuTe 11 ra3000pa3HOro a3ora TeMIepaTypy, IpH KOTOPOH CKOpOCTsIM Monekyl v = 300 m/c 1 v, =
600 M/c COOTBETCTBYIOT OZIMHAKOBBIE 3HaueHUs pyHKuMM pacnpenenenus Makcsemia f(V). Oter:

2 2
r=m =) 350k
4k n(V, 1))

3aganme 2. MneansHbIil IByXaTOMHBIN a3 00beMOM 5 J1 M AaBJICHHEM 10° ITa HW30XOPUYECKU HATrpEJu, B PE3YJIbTATE
YEero cpeHsisi KHHETHUeCKasi SHeprus ero Mojekyn ysenuuuiach ot 0,0796 3B no 0,0923 »B. Ha ckonbko npu 3ToM
M3MEHUTHCS JaBlicHHE Ta3a? B mampHelIeM ra3 n30TepMHUYCCKH PACIIMPHUIIN 10 HAYaJIbHOT'O IaBJICHUS.
Omnpenenute 00beM raza B KoHIIe Iporecca. Oteet: yBenuuutes Ha 0,16 MIla; 5,8 .

3aganme 3. Onpenenure K03QOUITUSHT TEIIOMPOBOJHOCTH A a30Ta, €ClIU KO3(GHUIIMEHT TUHAMUICCKON BI3KOCTH 1)
JUTS HEro Ipu Tex ke ycnmoBusix paBeH 10 mxlla-c. OtBet: A=7,42 MB1/™M'K.

3ananue 4. 12 r a30Ta HaXOAATCS B 3aKPBITOM cocyne oobeMoM 2 11 npu Temrepatype 10°C. ITocne narpeBanus
4

JIaBJIeHHeE B cocyje cTano paBHO 10 "MM.pT.cT. Kakoe komudyecTBo Temna ObLI0 COOOIIEHO ra3y IpH HarpeBaHUU?

Ortaer: 4,1-10° JTx.

3ananme 5. Cmenranu Boay maccoit m;=5kr npu Temnepatype T;=280 K ¢ Bogoit Maccoit m,=8Kr npu
temnepatype T, =350 K. Haiitu: 1) Temnepatypy 0 cMecu; 2) usmMeHenue AS S3HTPOIHHU, TIPOUCXOAIICE TIPU
cvenmBanun. Otser: 323 K; 0,3 xJx/K.



KonTtposbHas padora Ne 3 «jieKTpHYeCTBO U MATHETU3M)

3ananme 1. DaexTpuyeckoe moje co3aano aByms 3apsaaamu ;=10 uKn u q,=-20 uKn, HaxoasmmmMucs Ha
paccrosiauu d=20 cM apyr ot aApyra. OnpenenuTs HapsHKEHHOCTD OIS B TOYKE A, YIQJIIEHHOW OT MEpBOro 3apsja
Ha pacctostaue 11=30 cM U oT BToporo Ha r,=50 cM. PaccunTarhs paboTy, KOTOPYIO HEOOXOAMMO COBEPIIUTD, YTOOBI
TIepeHeCcTH ToueuHbli 3apan qo=>510" Ki1 13 Touki HaxoasuIuiics: mocepeanHe MKy 3apsiaMu B Touky A. OTBet:
280B/m, 0,42 JTx.

3ananme 2. imeercs mpenHazHaueHHbBIN 17151 U3MEPEHHS pa3HOCTH MoTeHnuaios 10 30 B BoasT™MeTp
conportuieHueM 2 kKOM, KkoToporo pasjaenena Ha 150 nenenuii. Kakoe conmpoTuBieHre Ha0 B3ATh U KaK €ro
BKJIFOYHTh, YTOOBI TUM BOJBTMETPOM MOXKHO OBUTO H3MEPHUTh Pa3HOCTh MOTeHIUANOB 10 75 B? Kak nusmeHurcs
IIPH 3TOM IIeHa neneHus BonbTMerpa? Oteet: 3 kOwMm, 0,5 B/nmern.

3aganmne 3. [To npoBoIOYHON paMke UMEIOMICH (OPMY IPABHIILHOTO IIECTHYTOJIBHUKA, HIET TOK cuitoil [=2 A. Ilpu
9TOM B IICHTPE paMKH 00pa3yeTcss MarHUTHOE TI0JI€ C HANPSDKEHHOCTRIO 33 A/M. HaliTu 1yiuHY POBOJIOKH, U3
KOTOpOi#i caenana pamka. Oteet: /=0,2 M.

3ananue 4. [IpoBoasmias paMka MomelieHa B OIHOPOIHOE MarHuTHoe noje ¢ uuaykmnue B = 0,1 Ta. [Tnockoctsh
PAaMKH COCTABJISET C HANPABJICHHEM MarHuTHOro most yron ¢ = 30°. ITnomams pamxu S = 20 cM”, COMPOTHBIICHHE
R =0,1 OM. MarauTHoOe 1mojie paBHOMEPHO YMEHbIaeTcs 10 Hyls 3a Bpems At=0,1 ¢. Onpenenure: a) cpenHee
3HAYEHHE 3.71.C. UHIYKIMH, BOZHUKAIOUIEH B paMKe; 0) CHITy HHAYKIIMOHHOI'O TOKa; B) 3apsil, KOTOPBIH MPOTEUET I10
pamke 3a BpeMst ymeHbleHus moist. Oteetr: 1 MB; 10 MA; 10° K.

3ananme 5. ConeHous; ¢ MHAYKTUBHOCTHI0 L=7 MI'H 1 akTUBHBIM conpoTuBiieHueM R=44 OM MOAKIIOUMIN K
HUCTOYHUKY MOCTOSIHHOTO HanpspkeHust Uy, a 3aTeM K TeHepaTopy CUHYCOMIATLHOT'0 HAMIPSDKEHUS C IEUCTBYIOIINM
sHaueHueM HanpsbkeHus U,=U,. [Ipu kakoli 4acToTe reHepaTopa MOIIHOCTE, IIOTPeOIsieMast COJICHOUIOM, OyIeT B 5
pa3 MeHblie, ueM B niepBoM cirydae? Oteet: v=2 kI 1I.

2 cemecTp

KonTtposbnas padora Ne 4 «OnTuka

3ananue 1. B onbite FOHra Ha mytu oqHOro U3 HHTEP(GEPUPYIOMINX JIydei oMenlanach TOHKask CTEKIsSTHHAS
IUTACTHHKA, BCIEACTBUE YETo IIEHTpajibHas CBETJIas M0JIoca CMEIANach B MOJIOXKEHHE IEPBOHAYANIBHO 3aHATOE
TISITOM CBETIION MOJIOCOM(HE cunTas IieHTpaibHo#). JIydu majaer Ha mIacTHHKY HeprieHaAnKy sipHo. [lokazarens
MpesoMIIeHus TIacTUHKU n=1,5. J[uHa BOJIHBI CBETa A=6-10" m. Kakosa Tonumua miactuaku? OTBET: 6 MKM.

3aganme 2. benblii cCBeT alacT HOPMAJIBHO Ha IMMOBEPXHOCTh CTEKJISTHHOM IIaCTUHKY ToimuHoN d=0,4 MKM,
Haxomsmiencs B Bo3ayxe. [loka3aTess MpeaoMiIeHUs cTekia n,=1,5. Onpenenure: a) reOMETPHUECKYIO U
ONTUYECKYIO PAa3HOCTh X0JIa HHTEP(HEPUPYIOUIHX JIyUeH B MPOXOAAIIEM CBETE, 0) JUTMHBI BOJIH, UHTCHCUBHOCTh
KOTOPBIX OCJTA0JISIETCs MOCTIEe MPOXOXKACHHS ITAaCTUHKH. CUNTATh, YTO BUAMMAs YaCTh CIICKTpa JISKUT B HHTEPBAJIC
mimH BoiH ot 0,4 1o 0,7 mxm. OtBet: 0,8 MxMm; 1,2 mxMm; 0,48 MKM.

3aganne 3. Ha nudpakiiMoHHYO pelIeTKy HOPMAaJIbHO MagaeT MydoK cBeTa. KpacHas TMHUS ¢ JJTHHOM BOJHBI
A=630 HM BHJHA B CIIEKTPE TPETHETO MOPSAKA IO YIIIOM q)=710. Kakas criekTpaibHast JIMHHS BHIHA MO STHM XKe
YIJIOM B CIIEKTpE YeTBepTOro nopsaka? Yemy paBHa noctosHHAs pemerku? CKOJIBKO BCEr0 KPACHBIX MAKCUMYMOB
naet ata pemierka? Otet: 473 HM; 2 MKM, 7.

3aganme 4. JIBa mojspu3aTopa pacroiiokKeHbBI TaK, YTO YOl MEXKIY MX IUIOCKOCTSAMU HPOITYCKaHUS PABEH 25°.
OnpenenuTh, BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCHBHOCTh €CTECTBEHHOTO CBETa MPU MPOXOXKICHUH: 1) Yepe3 ofuH
(epBBIil) oNsApU3aTOp, 2) yepes 00a mosapusaropa. KoadduimeHT noriomieHus cBeTa B MOIsIpU3aToOpe PaBeH
0,08. OtBerT: 2,17; 2,88.



3apanue S. Kakas 10714 sHepruu (poToHa U3pacxooBaHa HA padOTy BHIPBIBAHUS IEKTPOHA, €CIIU KpacHas IpaHUIa
¢dororddexra 307 HM M MaKCUMaJbHASI KUHETHUYECKast dHepTHs (oTodnekTpoHoB 1 3B? Otser: 0,8.

KonTtpoabnasi padora Ne 5 «KBanroBasi pusuka»

3ananme 1. UepHoe Teno umeer temmepatypy 3 kK. [lpu oxnakaeHun tena IIMHA BOJIHBI, IPUXOASIIAsACSA HA
MaKCHMYyM H3ITy4aTeJIbHOH CIIOCOOHOCTH, M3MEHMIach Ha 8 MKM. [0 Kakol TeMrepaTyphl OXJIaJAUIOCh TeNo?
Ortgert: 323K.

3amanue 2. DinekTpoH obnanaeT KuHeTHdeckoi sueprueit 30 aB. Onpenenuts 1e0poineBCKyI0 AIHHY BOJTHBI
3MeKTpoHa. Bo ckonbKO pa3 M3MEHUTCS 3Ta JUIMHA BOJHBI, €CIIM KHHETHYECKas FHeprust ymeHpmurcs Ha 20%?
Otser: 2,2:10"m; 1,12.

3apanue 3. [Ipu 1BMKEHUU YaCTHUILIBI BJIOJIb OCH X CKOPOCTH €€ MOXET OBITh ONpe/eeHa C TOYHOCTHIO (OIIMOKO#T)
1o 1 cm/c. Haiiti HeonpeieleHHOCTh KOOPIUHATBI, €CITH YacTHIEH sBisieTcs: 1) 3JeKTpoH, 2) IpoOHHKa Maccou
0,1r. OtBet: 0,01Mm; 1028w,

3ananue 4. Yactuia HaxoauTcs: B OECKOHEYHO TITyOOKOW OHOMEPHOH MOTEHIUATFHON NMess MUHUMAaJIbHYIO
sHepruo. KakoBa BepOsITHOCTH OOHapY:KEHHMS YacTHUIIbI B cpeaHeid Tpetu siMbl? OtBet: 0,609.

3amanue 5. OnpenenuTs JIMHY BOJHBI, COOTBETCTBYIOLIYIO TpeTheil tuHIN cepuun bamsmepa: 1) B cniektpe
M3Iy4CHUH BoAopona, 2) B crekTpe m3nydenus nona renus. Oteer: 434uM, 109HM.

KonTtponbsnas padora Ne 6 «@u3uka aapa v 371eMEHTAPHBIX YaCTHID

192
3ananue 1. [leppoHayasbHas Macca H30TONA UPUIHS ,, [7 paBHa m = 5 T, mepHox noxypacnajga 75 CyTok.

Omnpenenure, CKOIBKO siiep pacnagercs 3a 1 cekyHIy B 3ToM npernapare. CKOJIbKO aTOMOB 3TOr0 Ipernapara
ocraHercs uepe3 30 CyTOK M BO CKOJBKO Pa3 M3MEHHTCS aKTHBHOCTb Mpenapara 3a 31o Bpems? Otser: 1,67-10';
1,2:10%; 1,32.

3aganme 2. SAnpo oepuwuins-7 f-paaroakTUBHO 1Mo cxeMe K-3axBara. 3amnucaTh peakiuro. Kakue 4acTHIIbI TPU ATOM
o0Opa3oBajuch?

3ananue 3. HelitpuHHOE M3ITydeHUE 3BE3/IbI MOXKET BOSHUKHYTh 33 CUET 0ObEANHEHUS JIBYX IPOTOHOB C
oOpa3oBaHueM JelToHa. 3anuimuTe peakiuio. Kakue yacTuis! emme o0pa3yroTcs B 3TOH peakuun?

3aganne 4. Halitu sHEpruio CBsI3M sIpa, KOTOPOE UMEET OJUHAKOBOE YKCIIO IPOTOHOB U HEHTPOHOB H
pamuyc, B IIOJITOpa pasza MeHbIIHi paauyca sapa 2’ 4] . OtBert: ®Be, 56, 5 MaB.

3ananue 5. 113 nepBoHavyanbHO CBOOOIHBIX IPOTOHOB U HEUTPOHOB 00pasyercs sapo yriepona-12. Kakas
SHEPIHUs IPHU 3TOM BBIICNIIETCS, KaK OHa Ha3biBaeTcs? Eciu cuHTEe3upoBaTh TakuM o0pa3oM 1 T yriepona, To
CKOJIBKO BCETO BBIICITUTCS MPpU 3TOM dHeprun? Kakomy KoiuuecTBY He(hTH 3Ta 3Heprus SkBuBajieHTHa? OTBet: 92,4
M>5B; 740 T'/Ix; 16 T.

BreaynuTtopHas camocTosTeNnbHas paboTa 00y4aromuxcs BKI0YAeT B ce0sl: NpopadoTKy JEKLIHOHHOTO MaTepHaa,
H3y4eHHe JUTepaTyphl IO COOTBETCTBYIOLIEMY pa3/ely; pellieHne HHAUBUIYaIbHbIX JOMAIIHUX 3a]a4, IOJrOTOBKY
K BBINIOJIHEHHIO JIA00PATOPHBIX padoT, MOArOTOBKY K OTYETY I10 JIA0OpaTOpHBIM paboTaM, IIOJATrOTOBKY K
CEMUHApaM.



IIpumepuvie unousudyanvhovle oomawinue 3aoanus (M/13)

1 cemecTp

33213‘[3 Ne 1 «kKunemaTnka MOoCTYNaTeJIbHOI0 U BPAIIATC/JILHOT 0 1BHKCHUS

2
Touka ABMXKETCS MO OKPYKHOCTH PaguycoM 4 M IO 3aKOHY S=A+Bt" rpes- MIpoMaeHHbIN myTh, A=8 M, B=2
2 . .
M/c%, t- Bpemsi. OnpesienTh, B KAKOH MOMEHT BPEMEHH HOPMaJIbHOE YCKOpeHHe paBHO 2 m/c’. Haiiti ckopocTs,
TaHT€HIMAJIbHOE U OJHOE YCKOPEHHE TOUKH B 3TOT MOMEHT BPEeMEHHU

3anaua Ne 2 «/[uHAMHMKA NOCTYNATEIbHOI0 IBHKEHUSD)

Ha 0601 MmaxoBuka auamerpoM 60cM HaMOTaH IIHYp, K KOHILY KOTOPOT'O IPUBsI3aH Irpy3 ¢ Maccoi 2 Kkr. Onpenenutsb
MOMEHT MHEPIIUY MaXOBHKa, €CJIM OH BPaIlasich paBHOYCKOPEHHO IOJI ISHCTBUEM Ipy3a, 3a BpeMs t=3c¢ npuodpen
YIJIOBYIO CKOPOCTH 9 paj/c.

3agaua Ne 3 «/lnHaMuKa BpalIaTeJJbHOTO IBMKEHHS

Ha BaJt B BUZIe IIWJIMHPA C TOPU3OHTAIBLHON OChIO BPAIIICHUS HAMOTaHA HEBECOMAasl HUTh, K KOHITY €€ MPUKPEIUICH
rpy3. Kakyio yrioByto ckopocTh OyJeT UMEeTh BaJl CITYCTs 2C IOCIIe Havaja JBIKEHUs Ipy3a, €Clii Macca Baja 4 Kr,
ero paauyc 20 cM, Macca rpy3a 0,2 Kr, TeHCTBHEM CHIT TPEHHS Ha JIBIKYIIIMECS Tela MOXKHO IpeHeOpeyh

3agaua Ne 4 «3aKkoHBI COXpaHeHHUs B MeXaHUKeE»

JIBa MambIx Mo pa3mepy rpysa Mmaccamu m;=10 Kr u my=15 Kr nojBelIeHbl Ha HUTSAX OJMHAKOBOM JIUHBI L=2 M B
OJIHOM TOYKE U COMPHKACAIOTCS MEX/Iy co00il. MeHbIIHiA Tpy3 GBLT OTKIOHEH Ha yroa 0=60" 1 OTITyIIeH.
Omnpenenute BHICOTY, Ha KOTOPYIO OJAHUMYTCSI 00a Tpy3a mociie abCOoM0THO HEYNPYToro yaapa

3amaua Ne 5 «Mexanndeckue KoJ1e0aHU»

[epuon 3atyxatomux xonedanuii paseH T = 4c, morapudmMuueckuii TeKpeMeHT 3atyxanus 1,6; HauanbHas dasza
paBna 0. Cmemenue Touk B MoMeHT T/4 paBHo 4,5 cM. Hanmcates ypaBHeHHe KojieOaHHU 1 IOCTPOUTH Tpaduk B
npezenax TpéX NepuoaoB

3amaua Ne 6 «PensiTHBHCTCKAs MEeXaHUKA)»



B mabopaTopHoii cucremMe oTcuera ofHa M3 JBYX OAMHAKOBBIX YACTHIl C MACCON My MMOKOUTCS, APYTasi IBUIKETCS CO
ckopocthio v=0,8¢ 1o HampaBeHHIO K Mokosmencs yactuie. Onpenenure peasTUBUCTCKYIO MacCy ABIKYIIecs
YaCTHIIBI B JIAOOPATOPHON CHCTEME OTCUETa U €€ KHHETHYECKYIO YHEPTHIO

3agaua Ne 7 «MKT. Ctatuctuueckas Gpusnkay»

B cocyne oobemoM 20 JT HAXOTUTCSA CMECh BOOPO/A | Teus MoJ naBjacHueM 2 at™. OO0IIas Macca cMecH 5 T.
W3BecTHO, 4TO CpeAHsas KHHETUYEeCKasi SHepIyus NOCTYNaTeIbHOTO IBHKEHUS MOJIEKYN cMecH ra3oB paBHa 0,038 3B.
B0 CKOIBKO pa3 OTIHMYAIOTCS MAaCChl BOJOPOAA U TeJIHs B CMECH?

3amaua Ne 8 «aeanbHBIH ra3»

3 MoJ1s a30Ta MIOTHOCTRIO p=1 ,25k0/M° HW30XOpPHO HAarpesu Tak, YTO €ro 1aBJI€HUE U3MEHUIIACH C 1,1:10°TIa o
1,6:10°TIa, a 3aTeM H306apHO CHKaIH JI0 EPBOHAYANBHOM TeMrepaTypsl. ONpeeTnTe TeMIEPaTyphl B KaX/I0M 3
TpeX OIMCAaHHBIX COCTOSIHUI U KOHEUHBI 00beM rasa. M300pa3ure rpadMku 3TUX MPOIECCOB B KoopauHaTax P-T

3agaua Ne 9 «IlepBoe Ha4aJ10 TEPMOAUHAMHUKI»

B pesynbraTe uzorepmMuyeckoro pacmupenus azora Mmaccoi m=0.2krnpu temmeparype T=280 K o6bem ero
yBenuuuBaercs B 2 pasa. Onpenenuts: 1) paboty A, coBepIIEHHYIO ra3oM IpH paciiupeHny; 2) nmenenne AU
BHYTpPEHHEH SHEepruu; 3) KONUYECTBO TEIUIOTH QQ, MOy4eHHOE ra3oM

3agaya Ne 10 «BTopoe Haya10 TEPMOAMHAMHUKI)

Kycok nbma maccoii m =200r, B3sSTeIi npu TeMiepatype t; = -10C°, Osu1 Harper 10 TeMueparypsl t, =0C° u

b
pacruiaBieH, rocie 4ero oopa3zoBaBlIasicsi BoJa Obuia Harpera 1o Temuneparypsl t; = 10C°. OnpenenuTs n3MeHeHHe
AS SHTpONHH B X0JI€ YKa3aHHBIX TPOIECCOB.

3agauya Ne 11 «unekTpocTaTHKa»

DJIEKTpUIECKOe MMojie co3aano nBymMs 3apsaaamu ;=10 HKi u q;=-20 K, HaxomsmmmMucs Ha pacctosaun d=20 cM
Ipyr ot apyra. OnpenenuTs HaNpsDKEHHOCTD MONS B TOUKE A, yAaleHHOH OT IepBOro 3apsijia Ha paccrosaue r;=30
CM H OT BTOpOro Ha 1,=50 cM. Paccuurath paboTy, KOTOPYIO HEOOXOAUMO COBEPIIUTH, YTOOBI TEPEHECTH TOYCUHBIH
3aps qo=>5-10" K1 13 Touky HaXOMAIMICS MOCepeIMHE MEKLY 3apsIaMHi B TOUKY A.

3agaua Ne 12 «IlocTOAHHBI 3J1eKTPUYECKHIT TOK»



Ha puc. 3.1. £,=1,0 B, &,=2,0 B, £;=3,0 B, r;=1,0 Om, 1,=0,5 Om, r;=1/3 Om, R;=1,0 Om, R;=1/3 Om. Onipenenure:
1) cuITBI TOKA BO BCEX YYacCTKax IICITH; 2) TEIUIOBYIO MOITHOCTh, KOTOPask BBIIEIISACTCS Ha COMPOTUBJICHUH Rj.
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3agaua Ne 13 «JnekTpoMarHeTuzm»

Io nByM OeCKOHEUHO JUTMHHBIM NPSMBIM NapaJiIe]IbHBIM IPOBOAM, HAXOIAIIUMCst Ha paccTostHu R=10,0 cMm npyr
oT Ipyra B Bakyyme, TekyT Toku [;=20,0 A u ,=30,0 A oguHakoBoro HanpasyieHus. OnpeaenuTe MarHuTHYIO
MHIYKIUIO 1ojIst B, co3naBaeMoro TokamMu B TOUKaX, JISKAIIMX HA MPSIMOW, COSAMHSIONMX 00a poBoja, eciu: 1)
Touka C JIeXHT Ha paccTossHuM 11=2,0 CM JIeBee JIeBOro MpoBoa; 2) Touka [| nexxur Ha paccrossHud 1,=3,0 cM
npaBee MpaBoro npooaa; 3) Touka G JIeKUT Ha paccTosHUM r;3=4,0 cM mpaBee JEeBOro MPOBOIA.

3agaua Ne 14 «QneKTpOMarHeTu3m»

o . 4
DNeKTpoH, yckopeHHbIN Hanpspbkenuem U=200 B, BieraeT B 0IHOpOJHOE MarHUTHOE nosie ¢ uHaykuue B=0,7-10
T nepneHAUKYISIPHO CUJIOBBIM JTUHUSIM. HalTu paguyc oKpy>KHOCTH, 10 KOTOPOH JBIKETCS DJIEKTPOH B
MAarHuTHOM TioJie 1 nepuoj ero BpameHus. OtBet: R=0,68 M; T=5,1'1O'7 C.

3agaua Ne 15 «QnekTpoMarauTHasi HHAYKIUS)

[poBonsmmii IIOCKKUH KOHTYP, UMEIONIHHA (POopMY OKpYKHOCTH paauyca r = 0,05 M moMeleH B OAHOPOAHOE
MarHUTHOE I10JIe TaK, YTO JIMHUM MarHUTHOW MHIYKIMY IOJIS HAaIlpaBJIeHbI MEPIEHANKYIIPHO INIOCKOCTH KOHTYpA.
Comnpotrusienue koHTypa R = 5 Om. MarautHas MHAYKIHs MeHsiercs 1o 3akony B = kt, rne k = 0,2 Tu/c.
Omnpezenure: a) 3.1.C. UHAYKIUH, BO3HUKAIOLIYIO B 3TOM KOHTYpe; 0) CHIIy HHOYKIIMOHHOI'O TOKa; B) 3apsz,
KOTOPBIM IIPOTEYET [0 KOHTYPY 3a MEPBbIE 5 CEKYH U3MEHEHHUS TOJIS.

2 cemecTp

3anaua Ne 16 «AuTepdepeHIHs CBETA OT TOUEYHBIX HCTOYHHKOB



B omeite FOHTa Ha MyTH 0JHOTO M3 MHTEP(HEPUPYIONIMX JIyYeH TOMeIIaaach TOHKasl CTCKITHHAS IJIaCTHHKA,
BCJIEICTBHE YEro IIEHTpajIbHasl CBETJIas M0JIOCa CMEIANach B MOJI0KEHUE IEPBOHAYAIILHO 3aHATOE MATON CBETIION
MIOJIOCO(HE cuuTas IIeHTpalibHOM). JIyd majgaer Ha MIacTHHKY NepreHauKyIspHo. [TokazaTens mpenoMieHus
mracturke n=1,5. [{imna BomHs A=6-10" M. KakoBa TOMIIHHA TTaCTHHKH?

3anaua Ne 17 «AuTepdepeHus cBeTa B TOHKHUX MJIEHKAX)»

[TockonapaienabHast CTEKITHHAS TUIACTHHKA TOIIMUHON d=1,2 MKM | C IOKa3aTeJeM MPeIoMIICHUS n.,=1,5
MTOMEIIICHA MEKIY IBYMS CpeJaMH C TIOKa3aTeNIIMHU IPETIOMIICHUS N U N,. CBET ¢ JIMHOHM BONHBI A=0,6 MKM TaaeT
HOpMAaJILHO Ha TUIACTUHKY. OnpeneauTe ONTHUECKYI0 Pa3HOCTh X0/1a BOJIH, OTPAXKEHHBIX OT BEpXHEH U HIDKHEH
MTOBEPXHOCTEH IJIACTUHKH U ONPECIIUTE, YCUICHUE WM OCIa0JICHIEe HHTEHCUBHOCTH MIPOUCXOIUT TIPU
uHTep(EepeHIInH B CIIEAYIOUINX CIIydasx: a) n;<n<n,; 0) n;<n>n,

3agaua Ne 18 «/luppaxuus @ penens

HaiimuTe panuycel epBhIX TpeX 30H @peHens A1 IIOCKOH BOJHBI, €CIM PACCTOSHUE OT BOJIHOBOMW MOBEPXHOCTH 0
Touku HabOmoaeHus 1 M. J{iunaa Bonuabl A=500 HM.

3agaua Ne 19 «/luppaxuus @paynrodepar»

Haiiti HanGonbIINii TOPSIIOK CIEKTpa AJIsl XKEATOU JIMHUU HATPUsl C JUTMHOM BOJHBI A=589 HM, €l OCTOsIHHAS
nmudpaxumonHoit pemetkd d=2 MxkM. CKOJIBKO BCEro MaKCUMyMOB JiaeT 3Ta peuterka? [lox kakum yriiom ¢
HaOIr0JaeTcs NOCHeIHIA MaKCUMyM?

3agaua Ne 20 «Iloasipu3anus cBeTa)

VToN MeXIy IIOCKOCTAMH TIPOMYCKAHKS ABYX monspu3atopos pasen 50°. EcTecTBeHHbII CBET, IPOXOIS depes
TaKyI0 CUCTeMY, ociabisiercs B 8 pas. [IpeHeOperas morepssMu CBETa MPH OTPAKECHHUHU, OIPEACTUTL KOI()OUITUCHT
TIOTJIOIICHHS CBETA B MOJISIPH3aTOPAX

3agaua Ne 21 «Doto3dpexT»

OnpenenuTh HAUMEHBIINH 3a1eP>)KUBAIOIIHI TTOTEHIINAI, HEOOXOJMMBIH JUISl IPEKPAIEHNs] SMUCCUH C
HOBEPXHOCTH (hOTOKATOAA, €CIIM OH OCBEILIAETCS U3IyYeHUEM C AIMHOH BOMHBEI 0,4 MKM, a KpacHasi TpaHuLa AJLs
MaTepuana katoaa pasHa 0,67 MKM

3agaua Ne 22 «TennoBoe u3ay4eHune»



Uepnoe teno Harpenu ot Temrepatypsl 600K mo 2400K. Bo ckoibpko pa3 yBenuumiIach o0IIas TeIyIoBas SHEPTusl,
n3nydaemas TejaoM? Ha CKkoabKO M3MEHWIIACH UTMHA BOJHBI, COOTBETCTBYIOIIAsI MAKCUMYMY SHEPTHH H3JIYUCHHS U
CIIEKTPaJIbHBIN COCTaB U3MyUdeHHUs?

3agaua Ne 23 «I¢pdextr Komnrona»

®otoH ¢ sHeprucii 1 MaB paccesiicss Ha CBOOOHOM MOKOHUBIIIEMCS 3JIeKTpoHe. HaliTH KHHETHYECKYIO SHEPTHIO
9JIEKTPOHA OTJAYH, €CJIH B PE3YJIbTATEe PaCCETHUS [UTHHA BOJIHBI OTOHA M3MEHMIACh Ha 25%

3amaua Ne 24 «j1eMeHTHI KBAHTOBOI MeXaHUKI»

[Ipu JBYOKEHUH YAaCTHIIBI BIOJIL OCH X CKOPOCTh €€ MOYKET OBITh ONpe/IeNieHa ¢ TOYHOCThIO (omuoOKkoii)  mo 1 cMm/c.
Haiiti HeonpeieleHHOCTh KOOPIUHATBI, €CITU YacTHIeH sBisiercst: 1) aJekTpoH, 2) npobuHka Maccoit 0,1

3amaua Ne 25 «HacTHia B NOTEHIMAJILHOM sIMe»

CoOctBenHas (l)yHKHI/IH, OInuchbIBaromias COCTOAHNE MUKPOYACTUIILI B OECKOHEUHO FJ'Iy6OKOI>i HOTeHHHaﬂLHOﬁ aME

. T
v,(x)=Csin—x
mupuHoi £, UMeeT BUJI . Mcionb3ys ycrmoBusi HOpPMUPOBKH, ONMPEAETUTh MOcTosHHYIO C.

3agaua Ne 26 «Atom no teopun Bopa»

BbraucinuTh paguychl epBhIX TpeX OpOUT AIIEKTPOHA B aTOME BOIOPOAA

3agaua Ne 27 «zaydyeHue aTomMay

Haiitu HaI/IGOJII)IJ_IyIO 1 HAUMCHBIIYIO JJIMHBI BOJIH CCpUN Ilamena B CIICKTPC U3JTYUCHHA BOAOpOAA. CpaBHI/ITB
TMOJTYUYCHHBIC 3HAUYCHUA C JJIMHAMU BOJIH BUAUMOI'O U3J1YYCHUA

3amaua Ne 28 «PagnoaKTHBHOCTE»

192
INepBoHauansHas Macca W30TONa UpUAUS '/ paBHa m = 5 r, mepuoz monypacnana 75 cyrok. Onpenenure,
CKOJIBKO sifiep pacrazercs 3a 1 cekyHay B 3ToM npenapare. CKOJIBKO aTOMOB 3TOro npenapara ocraHercs yepes 30
CYTOK ¥ BO CKOJIBKO pa3 M3MEHUTCS aKTHBHOCTD ITperapara 3a 3T0 Bpems?



3agaua Ne 29 «3aKkoHbI cOXpaHeHHUs B IICPHBIX PeaKIUIX»

B 11eHTpe coMHIIAa MPOTEKAET TEPMOSIIEpHAst PEAKIHSI CHHTE3a TelIis U3 BOAOPOa, B KOTOPOM M3 YETHIPEX MPOTOHOB
4 v
obpasyercs sapo He' u nBa mosurpona. 3anuinure 3Ty peakiuto. Kakue ere 4acTHIb 00pa3yroTces B Heil?

3agaua Ne 30 «JHeprus B siiepHBIX peaKIMsIxX»

2 .
Kakoe kommaectso U™ «BBIropaeT» 3a Tojl B EPHOM PEAKTOPE C HTEKTPHUECKON MOIIHOCThI0 1 TBT H K.IL1.
38%? Cuurath, 4TO pacmnaj sJaep ypaHa Io]] IeHCTBHEM TEIIOBBIX HEHTPOHOB IPUBOIHUT K 00Pa30BaHHIO H30TOIOB
KceHoHa-141, crpoHnusa-92 u Tpex BTOPUYHBIX HEUTPOHOB.

Ilepeuensv nabopamopuslx padom

1 cemecTp

Ne 1 «IIprMeHeHrE 3aKOHOB COXPaHEHUS ISl OMPEIEICHUS CKOPOCTH TOJICTa TYJTH)

Ne 4 «MccnenoBanue BpamaTeIbHOTO JBMKECHHUS TBEPIOTO Tella BOKPYT HEMOJBIKHONW OCH»
Ne 5 «OmnpezieneHrue XapaKTEPUCTHK 3aTyXAONUX KojeOaHUH (PU3MIECKOr0 MasiTHUKAY

Neo 11 «M3ydyeHue cTaTUCTUYECKUX 3aKOHOMEPHOCTEM»

Ne 14 «Omnpenenenue mokasateis annadatsl MeroqoM Kiiemana u Jlesopmay

Ne 21 «MccenenoBaHue 3JIEKTPOCTATUIESCKOTO OIS € TIOMOIIIBIO 30HIa»

Ne 24 «Pacuupenue npeieia U3MEPSHUS aMIIePMETPa MOCTOSHHOI'O TOKa

Ne 28 (<OHpeI[eJ'IeHI/Ie WHAYKTUBHOCTH KaTYIIKHU U MarHUTHOM IMPOHUIIAEMOCTHU (I)eppOMal"HI/ITHOl"O TCIa»

2 cemecTp

Ne 32 «Omnpenenenue paanyca KpUBU3HbI JIUH3BI U TTOJIOCHI MTPOMYCKAHUS CBETO(MUIIBTPA ¢ TIOMOIIBIO KOJICIT
Hrerorona»

Ne 34 «Onpenenenue JUTMHBI CBETOBOM BOJIHBI U XapaKTEPUCTHK JU(DPAKIUOHHON PELISTKID

Ne 35 «OmnpeneneHrie KOHIEHTPAIUK PACTBOPOB caxapa U MOCTOSHHOM BpaIllEHHUs

Ne 36 «CHsiTHE BOIBTaAMIIEPHBIX XapaKTEPUCTUK (POTOIEMEHTA U ONPEAEIEHHE €r0 YYBCTBUTEIBHOCTH
Ne 41 «MccnenoBanue BO30YKICHHS aTOMOB ra3ay

Ne 42 «Omnpenenenue rIaBHbIX KBAHTOBBIX YUCEN BO30YKICHHBIX COCTOSHUI aTOMa BOIOPOIa



No 51 «M3yueHne 3akOHOMEPHOCTEH a-pacmana»

Ne 53 «Onpenenenue MakCUMaIbHON SHEPTUH B-4acTUI] U HACHTH(UKAIMS PaAUOAKTUBHBIX IIPENapaToBy

Hepeueub 60NPOCO6 K CEMUHAPCKUM 3AHAMUAM

1 cemecTp

Cemunap Ne 1 "KnneMaTuKa U IMHAMHKA NOCTYNATEJIBHOI0 U BPAIIATEIbHOI 0 IBHKeHMIi"
1. Mexanuueckoe aBmwkeHue. CucteMa orcuéra. MaTepuanbHas TOUKa.
2. OcCHOBHBIE KHHEMAaTH4ECKHE XapaKTEPUCTHKH: MepeMeIlleHHe, ITyTh, CKOPOCTh, YCKOPEHHE: TI0JTHOE,
HOpMaJIbHOE, TaHTeHIHanbHoe. Kiaccudukanms ABrKeHUH.
3. TocrynatensHoe nBmxenue. LlenTp macc. BpamarensHoe ABMKEHHE.
4. OcHOBHbIE KHHEMaTH4YECKUE XapaKTEPUCTUKH BPAIIATEIILHOTO ABHKEHHS: YroJI TOBOPOTA, YIIIOBOE
IepeMelleHNe, YIII0BbIE CKOPOCTh U YCKOPEHHE.
5. CBs3b MeX/1y JINHEHHBIMH U YTJIOBBIMH XapaKTEPUCTHKH JABIKEHUs. PaBHOMEpHOE 1 paBHOIIEpEMEHHOE
BpamarensHoe ABWKeHHs. [IoHATHE COCTOSHUS (PU3MIECKON CHCTEMBI i YPaBHEHHUS! IBUIKEHHSI.
6. [lunamudeckue XapaKTepUCTHKH: CUIIa , CHJIOBOE II0JIe, Macca, UMITYJIbC.
7. 3axonsl HeroToHa.
8. JluHamuyeckue XapaKTEpPUCTUKU BpAIIATEIbHOI'O IBMXKEHHUS: MOMEHT CHJIBI OTHOCHTEIBFHO OCH, MOMEHT
nHepuud. OCHOBHOM 3aKOH TMHAMHKH BPaIaTeIbHOTO ABMKECHHSI.

Cemunap Ne 2 "3akon coxpanenus"
1. 3aKoH COXpaHEHHs] HMITYJIbCA, YCIOBHS €0 BHIITOJTHEHHSI.
2. 3aKoH COXpaHEHHsI MOMEHTA UMITYJIbCA, YCIOBHS €r0 BHITOTHEHHS.
3. PaOora, MomHOCcTh. PaboTa rpaBUTAIllMOHHON CHIJIBI, KOHCEPBATUBHBIE CHIIBL. PaboTa pe3ynbTHpYIOIIEH CHITBL.
Kunernueckas sHeprusi, rTeopemMa 00 H3MEHEHUH KHHETHUECKOH SHEPT HH.
4. 3aKoH COXpaHEHHs MTOJIHONH MEXaHMYECKOW SHEPTHHU, YCIOBHS €ro BBIOIHEHUSI.

5. CoynapeHue AByX Tell.

6. CBs3b 3aKOHOB COXPAaHEHUs CO CBOMCTBaMHU IPOCTPAHCTBA U BPEMEHH.

Cemunap Ne 3 "Kosiebanusi 1 BOJTHbI"
1. Ousndeckuit ¥ MaTeMaTUUYECKUM MasITHUKH.
2. TapMoHndeckue, CBOOOIHBIC, BBIHY)KICHHBIC M 3aTyxaroliue KoyneOaHus: nuddepeHInaibible, rpaduky,
XapaKTEePUCTUKH.
SIBneHue pe3oHaHca U ero Ghu3udeckas npuponaa. I[Ipumepsl.
Bonna. Bugpsl BoH. MexaHH3M 00pa30BaHUs MEXaHMYCCKUX BOJIH.
3ByKoBas BoJIHA. MexaHu3M 00pa3oBaHUs 3ByKa B Ta3ax.
BonHoBOE ypaBHEHHE.
Crostuast BoitHa. MexaHu3Mm oOpa3oBaHusl. Y paBHEHHE CTOSYEH BOJHBI.

Nk W

Cemunap Ne 4 "CraTncTHYecKHe METOABI ONMCAHUA MaKpocucTeM'
BeposiTHOCTH TOSIBIIEHHST IMCKPETHOW M HETIPEPHIBHOM CITy4aiHBIX BETMYHH.
OYHKIMS paclpeeNeH!s] BepOoATHOCTEH. Y clloBre HOPMUPOBKH.

Cpennee u HanOoJee BEPOSITHOE 3HAYECHHE CIy4aifHOIM BEUYMHBI.
Crarucruueckue Metopl. OCHOBHBIE TIONOXKEHUSI CTATUCTHIECKON (DH3HUKH.
Pacnipenenenne Makcpenia, ['aycca, bonbpimana.

SR W=

Cemunap Ne 5 "TepMmoannaMuyeckue MeTOIbI OMUCAHUS MaKpocucTem"
YpaBHEHHE COCTOSHUS HI€AIBHOTO Ta3a.
Pacnipenenenue sHepruu 1o creneHsiM cBoooabl. CpeaHsist SHEPTUst MOJIEKYJIBL.
TennmoemkocTs. MonsipHas U yaeiabHas TEIJIOEMKOCTH. Y paBHeHUe Maiiepa.
BHyTpeHHs1s 3Heprus Kak QyHKIUS COCTOSHUS cUCTeMBL. PaboTa kak (yHKIHMs Tporecca.
[lepBoe HavaIO TEPMOAMHAMUKU.

SR W=



M3onporiecchl: H30TEPMUYECKUH, H30XOPUICCKUN, H300apUICCKU, aqrnabaTHICCKUi, TIOTUTP OMMMICCKHH.
OuTtponus. CBOWCTBA SHTPONHUU U30JTUPOBAHHON CUCTEMBI.

Bropoii 3aKkoH TepMOIUHAMUKH.

Hukn Kapno. K.i.a. nukna Kapso.

el S

Cemunap Ne 6 "JaekTpocTaTnyeckoe noJje'

DneKkTpocTaTuieckoe moje. IiaekTpudeckuit 3apsa. 3akon Kynona.
HamnpskeHHOCTB 3JICKTPOCTATHYSCKOr0 TS, [IpHHITHIT CyTTepIo3HIIHY.

IMorok BexTopa E . Teopema I'aycca.

[oTeHIMaIbHOCTh IEKTPOCTATUYECKOrO MO TeopeMa o IUPKYIISIHH.

CBs13b MEKIY HANPSHKCHHOCTHIO U TIOTCHITUAIOM.

I'eomerpuueckoe omucanue moys. CUIOBBIC JIMHUHA. JKBUITOTCHIIMAIBHBIC TOBEPXHOCTH.

Qe w b=

Cemunap Ne 7 "IloctossHHbii TOK. Ilenu nmocTosHHOrO TOKA"

DeKTpudecKkuii ToK. IITOTHOCTh TOKa. Y paBHEHHE HEMPEPHIBHOCTH.
3axon OMa AJ1s1 OTHOPOJHOT'O Y4acTKa IIETH.

ConpotusieHue npoBoaHuka. CoeMHEHHE COMPOTHBIICHUM.

3akod Oma J1st HeonHOpoAHOro yuacTka nenu. Ctoponnue cuibl. DJ[C.
[Ipapwina Kupxroga.

MorttHocTh ToKa. 3akoH J[xoyns-Jlenma.

Sk L=

Cemunap Ne 8 "MaranTHoe nose. neKTPOMAarHuTHass HHAYKIus "

1. VcTOYHMKH MAarHMTHOTO IOJIA. MarHuTHOE IMOJIe MBWKYIIErOCs 3apsiga W MPOBOJHUKA ¢ TOKOM. 3akoH buo-
Cagapa.

2. TIOTOK W HUPKYJISAIMS BEKTOpa MHAYKIIMUA MarHUTHOTO Tojis. Teopema ["aycca u TeopeMa O IUAPKYIISIIHAH.
3. Cumna Jlopenma. JIBmwkeHue 3apsbKeHHON YaCTUIBI B MATHUTHOM TIOJIE.

4. Cuna Ammnepa.

5. 3axoH anekTpoMarHuTHOU uHAyKuuu Papanes. [Ipasuno Jlenmna.

6. Buxperoe ayieKTpU9ecKoe moJe.

7. SlBnenume camomHayKuuu. ManyktuBHOCTh. CONEHOU .

2 cemecTp

Cemunap Ne 9 "Unrtepdepenuus u nudpaknus ceera'

DJIeKTPOMarHUTHBIE BOJHBI.

KorepeHTHOCTh 1 MOHOXPOMATHUYHOCTh CBETOBBIX BOJH.

WurepdepeHnns cBeTa oT ABYX HCTOUHUKOB.

Wurepdepennns cBeTa oT II0CKONapalIebHON TACTHHKY.

Wurepdepennns cBeTa oT IIACTHHKY IepeMeHHoH ToamuHbl. Kombia HetoToHa.

[Mpumenenune naTEepdepeHnH cBETA.

SBnenne qudpaxuun. OcobeHHOCTh qudpakuuy cBeToBbIX BONH. Judpakims ®penens u OpayHrodepa.

[punmun INoiirenca-Ppenens. YpolieHne BEIYUCICHUN C TOMOIBI0 BEKTOPHON AUarpaMMBl.

Judpaxuums OpeHerst Ha KPYTiIoM oTBepcTHd. 30HbI DpeHers.

O Judpaxuus OpayHrodepa Ha y3KOi NPSIMOIMHEWHOH IIeNu. Y CIOBUSI MaKCUMyMa M MEHUMYMa. 3aBHCHMOCTb
WHTEHCUBHOCTHU CBETA OT yria qudpakuu.

11. Audpakumonnas pemerka. OCHOBHBIE XapaKTEPUCTHKH JTU(PPAKIMOHHON pemerkd. YCIOBHS TJIaBHBIX

MaKCHMYyMOB U MUHHUMYMOB U JI00aBOYHBIX MHHUMYMOB.

_‘\DSX’.\‘.@.U‘:';.W!\)T‘

Cemunap Ne 10 "Tloasipu3auus cBera'

1. Tlonspuzarus cBeta. EcTecTBEeHHBIN U MONSPU30BAHHBIN CBET.
2. Tlonspuzaius CBeTa MpU OTPAKEHUU U MpesiomiieHud. 3akoH bproctepa.
3. Tlonmspu3anus Ipu IBOHMHOM JydernpeaoMicHud. CBONHCTBa OOBIKHOBEHHOTO M HEOOBIKHOBEHHOIO JTYUCH.



4. TlonapuszanuoHHsle npu3Msl. [Ipuzma Hukoss.
5. 3axon Mamntoca. AHaJIU3 MOJSIPU30BAHHOTO CBETA.
6. OnTuyecky akTUBHBIE BellleCTBA. BpallieHue miockocTy MospuU3alliy CBETA.

Cemunap Ne 11 "KpanroBasi onTtuka'"

TemmoBoe u3nmydeHune abCOIIOTHO YepHOro Tena. 3akoH Credana — bonmbimana. 3akoH cMenieHus Buna.
KopnyckynsipHO-BOJTHOBOH JTyain3M cBeTa. JHEPrusi U UMITyJbe GoToHa. J[aBnenue caera.
dotorddekT. 3akonsl horoadpdexra. Dopmyra DiHIITEHHA.

O¢ddexr Komnrona. ®opmyna Komnrona.

BonHoBble cBoicTBa yactuil. JnuHa BonHs e bpois. [Ipunnun Heonpenenennocty I eiizenoepra.

SR

Cemunap Ne 12 "Ctpoenne atoma'

Monenu atoma. [InanerapHas Moaens aToma.

Ioctynatst bopa.

W3nydyeHue aToMa BOZOPOJa U BOAOPOJONON00HBIX cucTeM. CIIeKTpajIbHbIE CEpUH.
®opmyna baigsmepa.

CrexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH MO3111.

SR

Cemunap Ne 13 "OcHoBHbBIE 10J10KeHUSI KBAHTOBOWH MeXaHuku'

1. KsanToBble cocrostHusl. BonHoBast GpyHKIMs U ee Gusndeckuii cMmbica. [IpuHImMN cyneprno3unuu. Y paBHEHHE
[[Ipenunrepa, KBAHTOBBIE YPABHEHUS JBUKECHUS.

2. HekoTopble 3a1a4 KBAHTOBOM MeXaHUKHU. YacTHila B 06CKOHEYHO TIIyOOKOM MOTEHIMAILHOM sMe. KBaHTOBaHUE
SHEPTHUH.

3. KBaHTOBBIE UMClIa, XapaKTepU3YIOIIKE MOJOXKEHHE AIEKTpoHa B aToMe. KBanToBaHue sHepruu. KBaHTtoBaHue
MOMeHTa uMiyibca. CIMH 3JIEKTPOHA.

4. CxeMa 3HEpreTHYECKUX YPOBHEH aToMa Bojopoaa. [IpaBuia oTOopa Mpu aTOMHBIX IEepexoax.

5. T'paHuIbl IPUMEHUMOCTUA KBAaHTOBON MEXaHUKU.

Cemunap Ne 14 "ATomHble sigpa, ux cBoiicTBa. PaquoakTuBHOCTD "

SIBnenue PaguOaKTUBHOCTH.

OCHOBHOM 3aKOH PaguOaKTUBHOI'O paciajia. PannoakruBHBIC pAAbL.
CocraB u XapaKTCPpUCTUKU aTOMHOI'O sAJapa. Hz[epHHe CHIIBI.
KanenpHas u 000g04YeuHas MOoZECIN Aaep.

Macca u OHEPIUA CBA3U Apa. VYV nenpHas OHEPIusd CBA3U. Pazmyc sapa.

SR

Cemunap Ne 15 "SnepHsbie peakuun'

1. Snepnslie peakuuu.

2. DHeprus AAepHOHN peakiuu.

3. VYpaBHeHHE M JHEPreTHYECKOe YCIOBHE o-pactiaia. CBs3b SHEPTUU O-YaCTHIBI C HEPHOJIOM IOJypacaja.
TynuenbHbIH 3¢ ekt npu a-pactaae. CreKTp o-4acTuil.

4. Xapakrtep crekTpa y-u3nydeHus. Ilpoliecchl B3aMMOJEWCTBHSI Y-KBAaHTOB C BEIIECTBOM. 3aBHCHMOCTh
WHTEHCUBHOCTHU Y-M3JIy4eHHsl OT TOJIIMHBI ciios BenlecTBa. CpaBHEHUE MPOHHUKAIOMIECH CIOCOOHOCTH Pa3iIMYHBIX
BUJIOB U3JIy4EHUSI.

5. Tpu Buma B-pacnama. DHEPreTHUSCKH CHEKTp B-dacTuil. ['umoresa HEHTPUHO. 3aKOHBI COXpaHEHHs MpH [3-
pacnaze. JlentoHsl. JIenTOHHBIN 3apsia.



IIpuaoxenne 2

«OIIeHO‘leIe cpeacTea AJisl MPOBEACHUA HpOMe)RyTO‘lHOﬁ arrecranum,»

Ilo Z[aHHOﬁ JUCHUIUIUHE TIPEAYCMOTPCHBI Pa3JIMYHbIC BUABI KOHTPOJIA PE3YIbTaTOB OGy‘IEHI/Iﬂi TeKyIJ_II/Iﬁ

KOHTPOJIb (IpPOBEpKa BBITOJHCHUSA 3aaHUM,

KOHCIIEKTOB JIEKIMi1), TPOMEXKYTOYHBI KOHTPOJIb B BHJIE

TECTUPOBAHU 110 pa3Jciiy U HUTOTOBBIM KOHTPOJIb B BUAC 3a4CTa.

KOZ[ 1 HAUMCHOBAHUC

HH)KECHEPHBIC
Hay4HO-
TEXHUYCCKHE
3amaym B cepe
cBoei
podeCCUOHATIBH
O JIesITeNbHOCTH
1 HOBBIX
MEXIUCIUTUIAHA
PHBIX
HanpaBJIeHUH C
HCIIOJIb30BaHUEM
€CTECTBCHHOHAYY
HBIX,
MaTEeMaTHICCKUX
u
TEXHOJIOTHYIECKUX
MOJICIICH;

€CTCCTBCHHBIX HAYK
IIPU PELIEHUN
npodeccuoHaTBHBIX
3a1a4

Kon u UHIUKATOpa
HarMEHOBaHHUE
JIOCTHKEHUSI
obuienpodeccuo | oburenpodeccroHas
. menpod OreHOuHBIE CpeICTBa
HaJBHOM HOIt
KOMTIICTECHIIUH
KOMTIICTECHIIUH
OIIK-1: OIIK-1.1: IlepeueHb TeopeTHUYECKUX BONPOCOB K 3k3aMeny ( 1 cemecTp):
Cnocoben Hcrosnb3yer 3aKOHBI
CTABUTH U 1 METOJIBI 1. Kunemaruka mocTynaTeJbHOTO MABMXEHHsA. IIOHATHE paamyc-
peath MaTEeMATHKH, BEKTOpa, CKOPOCTH M yckopeHus. HauwanbHbele ycioBus. Ilpsmast u

oOpaTHas 3a7a4yd MEXaHUKH.

2. JIBuKeHHe 10 OKPYKHOCTU. YTOJI MOBOPOTA, YIIIoBas CKOPOCTh
yrioBoe yckopeHue. CBA3b YIIOBBIX U IMHEWHBIX BEJTMUUH.

3. KpuBonuneiiHoe BukeHne. TaHreHIMATbHOE U HOPMAJBHOE
yckopenue. [lomHoe yckopeHue. VYrom MeXIy CKOPOCTBIO U
YCKOpEHHUEM.

4. VHepumanbHble CHCTEMBbI OTcCYeTa. IIOHATHE CHJIBI, Macchl M
nmnynbca. OCHOBHOM 3aKOH AMHAMUKH ITOCTYNATEIBHOTO ABMKEHHUS.
5. MOMEHT HUMMyJIbca W MOMEHT CHIJII OTHOCHTENBHO TOYKH.
OCHOBHOE ypaBHEHUE TUHAMMKH BPaIlaTeIbHOTO IBM)KEHUS.

6. BpameHue BOKpyr HEMOIBUKHON ocl. MOMeHT HHepuuu. Pacyer
MOMEHTOB UHEpIMU NpocThIX Tel. Teopema LllTelinepa.

7. 3aKoHBI COXpaHEHHS B MEXaHUKE. 3aMKHyTas CHCTEMA. 3aKOHBI
COXpaHEHMS UMITYJIbCAa 1 MOMEHTa UMITYJIbCA.

8. Pa6ora n MomHOCTh. KuHETHYECKAs SHEPTUS TIOCTYNATENBHOIO U

BpaIaTeIbHOTO JBUKEHMUSI.
9. KoncepBatuHble cunbl. [loTeHuuanpHas 3akoH

COXpaHCHUA MOJTHOM MEXaHUYECKOMH OHCPIUn.

SHEprus.

10. Jima crocoba onucanus B3auMoaeicTBus. JIBMKEHHE YaCTHIIBI B
OJHOMEPHOM  cTanuoHapHoM mone. CBs3b MEXKAYy CWIOH ¢
MOTEHIIUATLHON YHEPTHUEH.

11. Tapmonuueckue konmeGaHus. AMIUIMTYHA, 9acToTa, HadaabHas
¢daza. Maremarnueckuii W GU3MYECKUH  MasTHHK. ODHEpPIrHs
TrapMOHUYECKUX KOJICOAHHH.

12. 3aryxaromue konebanus. XapaKTepUCTHKH 3aTyXaHHS. DHEPTHs
3aTyXaloluX KojaeOaHui.

13. OGuee monsaTHEe 0 BonHAX. XapaKTEPUCTHKU Oerymeil BOIHEI.
BonHOBOE ypaBHEHHUE TUIOCKOM BOJHBL.

14. Hanoxenue ynpyrux BonH. CTosuas BOJHA M €€ OCOOEHHOCTH.
Konebanne HaTSIHYTOW CTPYHBL.

15. Tocrynarer DiimmTeiina. 3amemieHne BpeMeHH. JIOpEHIEBO
COKpallleH!e JUTHHBL. PensiTuBHCTCKIEe MHBapHUaHThL. MHTEpBaI.

16 PenstuBucrckuii HUMITYJIBC. CBs3b MAacCChbl, DHEPIrun W HUMITyJIbCa




Konn
HanMeHOBaHHUE

obrrenpodeccuo
HaJbHOU
KOMITETEHIIUU

Koz u HaumeHnoBaHue
HUHIUKATOpa

JIOCTHKEHUSI
obrrenpodeccuoHaIb
HOM

KOMIICTCHIIUH

O1eHOYHbIE cpeacrsa

YaCTHIBI. DHEPTHs MOKOs. 3aKOHBI COXPAHEHUS MPU PENSITHBUCTCKUX
CKOPOCTSIX.

17. Makpocucrema. MHKPOCOCTOSIHUE U MaKPOCOCTOSHHE CHCTEMEL
Craructuueckuii  monaxon. IloHATHe BEpOSTHOCTH U CpenHei
BEJINYMHBIL.

18. ®ynkuus pacnpenenenus ciay4aiiHOM BenMuuHEL Pacripenenenue
MOJIEKYJI 10 ITPOEKIUSIM CKOPOCTEH.

19. Pacnpenenenne Monmekyn mHo Moaymio ckopocTu. HaumbGonee
BEPOSTHAS, CPEHSSI U CPEAHEKBAAPATUIHAS CKOPOCTH.

20. Monens uneansHOro rasa. JlapjeHHe U TEMIIEpaTypa C TOYKH
3pEHUs] MOJIEKYJSIPHO-KUHETHUYECKOH Teopuu. YpaBHEHHE COCTOSHUS
U/ICATBHOTO Ta3a.

21. Pacnpenenenve MoneKysnl UAEAIBLHOTO Ta3a II0 BBHICOTE B IOJE
Tshkectr 3emiin. bapomerpuueckas popmyia.

22. Tlonatue cTemeHell cBOOOABI  MOJEKylbl. Teopema O
paBHOpACIIPEIEIIEHHN SHEPTHUH 110 CTEHIEHSIM CBOOO/IBI.

23. BuyTpeHHss dHEprus Kak (YHKIMS COCTOSHHS CHUCTeMbL. IlepBoe
HAYaJI0 TEPMOIMHAMUKH.

24. Pa6ora xak $yHKIMsS nporecca. M30Xopudeckuii, n306apuueckuii
1 U30TEPMUYECKUH TPOIIECCHI.

25. Tlonarue TemnoeMKocTH. TemnoeMKOCTh IIPH H30XOPUYECKOM U
n3obapuueckoM mpoueccax. [locrossHHas aanadaTsl.

26. Anmabatuueckuii mpouecc. Ilepsoe Hayano TEPMOAMHAMUKH IS
aaunabaTtiyeckoro npoiecca. YpasHenue I[lyaccona.

27. Uuxnuueckuii mponecc. Kos((QHUMEHT NONE3HOrO aeHcTBUS
TEIUIOBOW MaluHbL. Bropoe Hayano TepMonuHaMuky. OopMymnupoBKH
Knaysuyca u KenbBuHa.

28. TIpobneMa HEOOPATUMOCTH TEILUIOBBIX MPOLECCOB. DHTPONUS
cUCTeMBI U ee cBoiicTBa. Teopema HepHcera.

29. OcHoBHOE ypaBHEHHE TEPMOAMHAMMKH. DHTPOMHS HIEATLHOTO
raza. MI3MeHeHHe SHTPOINUH IIPU HU30Mpoleccax.

30. Hukn Kapno. Teopema Kapmo. TepmonuHamuueckas IIKajia
TemriepaTyp. TpoiiHas ToYKa BOJBI KaK perepHas ToUKa.

31. Cratucruueckuii Bec makpococtosHus. CyTh HEOOPATHMOCTH.
Cratuctuueckuit cMbich 3HTponuu. Popmyna bonbsuMana.

32. I'paHuIBl MPUMEHUMOCTH MOJEIH MCAJIBHOTO ra3a. YpaBHEHHE
Ban-nep-Baanbca. M3oTepmbl peanbHOro rasa.

IlepeueHb TeopeTHUYECKUX BONPOCOB K 3a4eTy(2 cemecTp):

1. Cunm B3aUMOJIEHCTBUS B TIpUpoJe.
DnekTpocratudueckoe  moie.  3akoH  Kymona.
HanpsoxkeHHOCTh 3IEKTPOCTATUICCKOTO TIOJIS.
[IpuHIHIT CYTTePIO3UIIHH.

2. Cwunosble muHHM. IIOTOK BeKkTOpa HAIpPSKEHHOCTH
aJieKTpocTaTudeckoro mois. Teopema ["aycca.

3. Tlorenmman. Teopema o0 LWUPKYIALUMH BEKTOpa
HATPSHKCHHOCTH 3JICKTpocTaTHdeckoro mojs. Ces3b




Konn
HanMeHOBaHHUE

obrrenpodeccuo
HaJbHOU
KOMITETEHIIUU

Koz u HaumeHnoBaHue
HUHIUKATOpa

JIOCTHKEHUSI
obrrenpodeccuoHaIb
HOM

KOMIICTCHIIUH

O1eHOYHbIE cpeacrsa

10.
11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

MEXy HAIPSHKCHHOCTHIO U MOTCHIHAIOM.
OnektpoeMkocTh.  KonmeHcatoprsl.  CoenuHeHue
KOH/IEHCATOPOB. DHEPrusi KOHIEHCAaTOpa. DHEPrus
ANEKTPUYECKOT0 MO,

OnekTpudeckuii TOK. IIMOTHOCTH TOKa. YpaBHEHUE
HenpepbIBHOCTH. 3akoH Oma B nudepeHnmnaabHoR
dopme.

ConpotuBjieHue NpOBOIHUKOB. CTOPOHHHE CHIIBI.
3akon Oma B MHTErpajibHON (opMme.

[IpaBuna Kupxroda mms pacdera pa3BETBICHHBIX
ueneit. MomHocth Toka. 3akoH Jlxoyms-Jlenna.
Enunas mpupoja 3JIEKTPUYSCKOTO0 M MArHUTHOT'O
nmons. Ilome nmBwxkymerocs 3apsga.  IlpuHnmn
CYNepHo3UIMM MarHuTHBIX Tmoned. 3akoH buo-
Cagapa.

I[lorok ¥  UUPKYIAOHA  BEKTOpa  MHIAYKIUU
MarHuTHoro mnons. Teopema ['aycca u Teopema o
UPKYIISAINN.

Cuna Jlopenua. Cuna Ammepa.

3aKkOH DJJIEKTpOMarHuTHOM uWHAYkIMU Dapajes.
[Ipasuio Jlenna. BuxpeBoe anekTpuueckoe moie.
SIBneHue caMoMHAYKUUHU. HAYKTUBHOCT. DHEPrus
KOHTYpa C TOKOM. DHEPTUsl MarHUTHOT'O TOJIA.

9J'IEKTpI/I‘IeCKOe IIOJIC B BECIICCTBE. HOJ'IHpI/BaHI/IH
JUDBJICKTPHUKA. BeKTOp QJICKTPUYCCKOI0O CMCIICHUS.
JII/II)J'ICK’I’pI/I‘IeCKaH MPOHUIIAEMOCTb BCIIICCTBA.
MarnuTtHoe Moje B BemecTBe. HamMarHW4eHHOCTH.
HaHpH)KeHHOCTI) MarHuTHOrO IIOJdsA. MaruurHas
MMPOHUIIAEMOCTDb BCUICCTBA. q)eppOMaFHeTI/IKI/I.

Cucrema ypaBHeHWi MakcBemna kak o0oOIIeHne
pPa3pO3HECHHBIX  SBJICHHH  OJJNEKTpUYeCTBA |
MarHeTusMa. MatepuasbHble ypaBHEHHUS.
CgoiictBa ypaBHeHMH MakcBemna. Ilpenckazanue
CYIIIECTBOBAHUS DJICKTPOMATrHUTHBIX BOJH.

DJIeKTPOMAarHUTHBIE BOJHBI. BOJHOBOE ypaBHCHHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

[Tockast 37eKTpOMAarHUTHAsI BOJIHA U €€ OCHOBHBIC
XapaKTEePUCTUKU. DHeprus u HAMITYJIBC
3JIEKTPOMATHUTHOM BOJIHBI.

EcrectBennblii U monsipuzoBaHHBI cBeT. CrTemneHb
MOJIIPU3ALMU  JIMHEHHO TOJSPU30BAHHOT'O CBETa.
3akon Maioca.

IMonapuzanus mpu OTpa>KEHUH U MPETOMIICHUN CBETa
Ha TpaHUIle pa3jena AMAJIeKTPUKoB. Yol bproctepa.
JIBoltHOE JTydenpenoMieHue.

CrocoObl  TONSAPU3AIMM  CCTECTBCHHOIO  CBETa.
[Ipuzma Huxoms. Bpamenue IIJIOCKOCTU
MOJIIpU3allMd  CBeTa TpU TNPOXOXKICHUU Uepe3
ONTHYECKU aKTUBHYIO CPEIY.




Konn
HanMeHOBaHHUE

obrrenpodeccuo
HaJbHOU
KOMITETEHIIUU

Koz u HaumeHnoBaHue
HUHIUKATOpa

JIOCTHKEHUSI
obrrenpodeccuoHaIb
HOM

KOMIICTCHIIUH

O1eHOYHbIE cpeacrsa

22. lllkana >I€KTPOMATHUTHBIX BOMH. OCOOEHHOCTH
ONTHYECKOr0 Jianasona. [1oKasaTenb MpeoMIIeHHUs
Ccpebl.

23. KorepenTHsle BONHBL MHTephepeHIus CBETOBBIX
BonH. CIIO)KEHHE WHTEHCUBHOCTEH B  Cllydae
HEKOrEPEHTHBIX ¥ KOTEPEHTHBIX KOJNEOaHMiA.

24. Ontuueckas pasHocTh xona. CBA3b  ONTHYECKOl
Pa3HOCTU XOZa JIBYX BOJH C Pa3sHOCTBIO (a3 MEXKIY
HUMH. Y CJIOBHSI MAKCUMyMa 1 MUHUMYMA.

25. Cxema IOnra mus HaGmrofieHUs HMHTEP(EPEHIUH.
BpemenHas u IpOCTpaHCTBEHHAsI KOT€PEHTHOCTb.

26. Vnrepdepennus B TOHKMX IUleHKax. HaGmronenue
konery HploTOHa B OTpa)keHHOM U TPOXOASIIEM
CBeTe.

27. SIenenne gudpaxuun.  Judpakuus DpeHens u
®paynrodepa. [Ipunnun [oiirenca-Openens.

28. Jludpaxuus OpeHens Ha KPYrJIOM OTBEPCTHH. 30HbI
Openerns. I'paduueckuii METO/I CIIOKEHUS
AMIUTUTYA.

29. Mudpaxuus ®paynrodepa Ha y3KOH
MPSIMONTUHEHHOM T11enu. JIudpakimoHHas penieTka
KaK COBOKYITHOCTh KOHEYHOT'O YHCIIa MIeeH.

IlepeueHb TeopeTHYECKUX BONPOCOB K 3a4eTy ( 3 cemecTp):

1.

10.

11.

TemnoBoe m3nydenue tena. 3axoH Credana-bonpimana.
3akoH cMmenieHus Buna. ['unoresa [Tnanka.

doroadpdexr. 3akonsl CroneroBa. Popmyna JHHIITEHHA.

®oronbl. JlaBneHue cBera. KopmycKymasipHO-BOTHOBOM
JlyaJin3M CBETa.

Paccestnue Qotona Ha cBoOomHOM 3nekTpone. Dopmysa
Komnrosna.

BonHoBbie cBoiicTBa wacTtuil. JlnuHa BonHBI ae bpoiins.
DKcnepruMeHTaIbHbIE TOATBEPKACHHS THIIOTE3H! Jie Bpoits.

[MpuHOun HEONpeeseHHOCTH. CooTHouleHue
HeompeaeneHHocTerd ['eisenOepra. OCoOCHHOCTH Mpoliecca
W3MEpEeHNUs B KBAHTOBOM MEXaHHKe.

dusnyeckoe HCTOJIKOBaHUWE BOIH ne bpoitna. BoaHoBas
¢yHkimss W ee cBoicTBa. I[IIOTHOCTH  BEPOSITHOCTH
0OHApY)KEHHS YaCTHUIIHI.

OcHoBHas 3a/1aua KBaHTOBOW MexaHWkH. HecTtammoHapHoe
u crauyoHapHoe ypaBHeHue LIpénunrepa.

Yactumia B OTHOMEPHOW OECKOHEUHOU MPSAMOYTOJIBHOU
noteHianbHol sime. KBaHtoBanue sHeprun. CoOCTBEHHbIE
(YHKIIMU COCTOSIHHS YaCTHIIBI.

[MpoxoxaeHne YacTHIBl 4Yepe3 MNOTEHIMAaIbHBIA Oapbep.
TyHHenbHbIN 3 deKT.

KBaHTOBBII rapMOHHYECKU OCIMILIATOP.




Konn
HanMeHOBaHHUE

obrrenpodeccuo
HaJbHOU
KOMITETEHIIUU

Koz u HaumeHnoBaHue
HUHIUKATOpa

JIOCTHKEHUSI
obrrenpodeccuoHaIb
HOM

KOMIICTCHIIUH

O1eHOYHbIE cpeacrsa

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

[Mnanerapnast wmomens  aroma.  [loctymaTsr
KBaHTOBaHue SHEPriK BOAOPOIONOJOOHOH CHCTEMBI.

Wznyuenne BomopomonomoOHbIX cucTeM. CrieKTpasibHble
cepuu aroMa Bomopona. O6ob6menHas hopmynna bamsmepa.

CrexTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH MO31IH.

VpaBuenne IIpenunrepa ans  aroma  BOJOPOJA.
KBanToBanne MomeHTa ummyibca. [IpaBuna orbopa.

Crima  snektpoHa. KBaHTOBBIE 4HMClla, ONHCBHIBAIOIINE
COCTOSIHME JJIEKTpOHa B aToMme. KpaTHOCTH BBIPOXKACHUS
sHepreTuueckux yposHel. [Ipunnun ITaymu.

[TpyuHIMT TOXXJECTBEHHOCTH OJIMHAKOBBIX YacTUIl. BO30HEI
u GepmuoHbl. KBaHTOBBIE paciipe/ieneHusl.

CBoOojHbIe 3JEKTPOHBI B Merayute. OHeprust Depmu.
30HHas Teopus TBEPBIX TEI.

DIEeKTPONPOBOJHOCTh METAJUIOB M MOJYIPOBOJHHUKOB.
CBepXIpOBOIMMOCTb.

SBnenue PaauOaKTUBHOCTH. OcHoBHOH 3aKOH
paauoaxktuBHOro pacnaga. IlocrosHHas pacmaga. Ilepuon
moJypacmaja.

CocraB M XapaKTEepUCTHKH aTOMHOro sjpa. KanenpHas
Mojenb. PasMep u criuH siipa.

Macca W dHeprus CBSI3M aTOMHOTO sapa. 3aBHCHMOCTb
YIEIBHOM SHEPTHs CBSI3U OT MaccoBoro uucia. ObonoueyHast
MOJIeINb SAfpa.

SnepHble peakuuy. DHEPrus peakiuy. Peakuuu neneHus u
CUHTE3a a1ep.

PapgnoaxtuBHble psifbl. OCHOBHBIE 3aKOHOMEPHOCTH OL-
n3aydenus suep. JnuHa cBoOogHOro npodera o-4acTuil.

Tpu Buga P-pacnama. DHEPreTUUECKUd CIEKTp [-4acTHil.
Heitrpuno.

OcobeHHOCTH Y-M3ITydeHust saep. [IpoxoxeHne y-KBaHTOB
yepe3 BEIIeCTBO.

Knaccugukarws
JlenToHHBIH 3apsia.

Anponsl. bapronsslii 3apsa. KBapkoBas Mojens aipoHOB.

bopa.

OJIEMCHTApPHbIX qacTul. JlenToHEI.

OIIK-1.2:
IIpumensier u
UCTIONIB3YeT
COBpPEMEHHBIE
MaTepuabl U
3JIEMEHTHYIO 0a3y
Y3JI0B, AC€TAJIEN U
IMpUBOAOB MalllH

IIpuMepHbIii NepevyeHb NPAKTHYECKUX 3aJaHUI

1 cemecTp

3apanme 1.Touka IBUKETCA B INIOCKOCTH XO) IO 3aKOHY:

x =21,y = 41(1 — 1) Haiitit ypaBHenue tpaekropuu y = f(X) u

1300pasuTh ee rpaduUIecKy; BEKTOp CKOpocTu J 1 yckopenus d B

3aBUCUMOCTH OT BpEMCHU; MOMCHT BPEMCHHA to, B KOTOpHﬁ BEKTOpD

YCKOpEHHUsl  COCTaBJIAET Yroi /4 ¢ BekropoM ckopoctu V . Otger:

y=—x’=2x; V==2i +4(1-21)j, a=-8j , t¢=0,75c.

3aganme 2. Teno BpamaeTcs BOKPYT HETIOJABHKHOM OCH IO 3aKOHY
@=2+4-1-2.¢*. Haiitn: 1) cpenHee 3HAUCHHE YIIIOBOH CKOPOCTH <a)>
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3a IPOMEKYTOK BpeMeHH 0T t=0 0 OCTaHOBKH; 2) YIIIOBYIO CKOPOCTh
Tena B MOMeHT BpeMenH t=0,25 c; 3) HopManbHOE YCKOpEHHE TOUKH,
HaXOJISIIIEWCs HAa PACCTOSIHUU | M OT OCH BpPAIIEHHs B TOT )K€ MOMEHT
Bpemenn. OTBeT: 2paz/c; 3 pax/c; 9 m/c’.

3aganme 3. I1lap Maccoit m;=4Kr IBHKETCSA CO CKOPOCTBIO V=5 M/c H
CTAJIKUBAETCSI C IAPOM MAaCCON m, =6 KT, KOTOPBIN ABHXKETCS MY
HABCTPEUY CO CKOPOCTHIO V,=2 M/c. Onpeaenure CKOPOCTH MapoB
mocJjie ymapa. Y iap CUuTaTh aOCOMIOTHO YIPYTUM, TPSMBIM H
neHrpansubiM. OTBeT: 3,4 M/c, 3,6 M/C.

3aganne 4. Ban B Buze CIUIOMHOrO IMIMHApa Maccol m;=10 kr
Haca)XeH Ha TOPU30HTANILHYIO OCh. Ha muimHap HaMoTaH mHyp, K
CBOOOTHOMY KOHILY KOTOPOTO MTOJBEIIeHA TUPs Maccoi m,=2 kr. C
KaKiM YCKOpeHHEeM OyIeT OIyCKaThCsl THPSI, €CIIH €€ PEIOCTaBUTh
camoii ce6e? Otser: 2,8 m/c>.

3aganne 5. OnpenenuTh Mepruo, YaCTOTY M HAYaIbHYIO (a3y
KONeOaHuii TOUKH, JBHKYIIEHCS 110 YPAaBHEHUIO: x = A -sino(t +7) TH€

®=2,51 c'l, 1=0,4 ¢,A=0,02 M. KakoBa CKOpOCTh TOUKH B MOMEHT
Bpemenu 0,8 c¢. Otet: T=0,8¢c; v=1,25 c'l; V=0,157 m/c.

3amanue 6. Haiiqure 1y1s ra3000pa3HOro a3ora TeMmeparypy, npu
KOTOpO# ckopocTsiM Mosiekyan v; = 300 m/c u v, = 600 m/c
COOTBETCTBYIOT O/IMHAKOBBIE 3HAYCHUS (DYHKIIMH pacpeesIeHNs

Makxcsenna f{V). Otser: 7 _ mV; =V _ 330K
4k n(V, /7))

3aganme 7. MneansHbIil IByXaTOMHBIN a3 00bEMOM 5 J1 M 1aBJICHHEM
10° T1a M30XOpHUYECKH HATPEIH, B PE3y/IbTATE YEr0 CPEIHSS
KUHETUYECKast YHEPIHsl ero Mosiekys yBenuuuiack ot 0,0796 aB no
0,0923 3B. Ha ckonbko mpu 5TOM U3MEHHUThCA JaBieHue raza? B
JTANTbHEHIIEM T'a3 N30TEpPMHUYECKU PACIIHPHIH 0 HA4aIbHOTO
nasiennsi. Onpenenure o0beM ra3a B KoHile porecca. OTBeT:
yBenuuutcs Ha 0,16 MIla; 5,8 7.

3ananue 8. Onpenenure Kod3PPUIMEHT TEIONPOBOJHOCTH A a30Ta,
ecIi K03 OUIMEHT TUHAMUYICCKON BA3KOCTH 1) IUTS HETO MPH TEX JKe
yeioBusx paseH 10 mxlIla-c. OtBer: A=7,42 MB1/™M°K.

3amanue 9. 12 r a30Ta HaXOAATCS B 3aKPHITOM cocyjie 00beMoM 2 1
npu temneparype 10°C. Ilocne HarpeBaHUs JaBIE€HUE B COCY/IE CTAJIO
paBso 10*Mm.pr.cT. Kakoe KonmdecTBO Tema GblIo COOOMIEHO ra3y
npu Harpesaruu? Otget: 4,1-10° [Ix.

3apanue 10. Cmemmany BoJy MacCoi m;=5Kr IIpU TeMIIepaType
T,=280 K ¢ Bojo#t maccoit m,=8kr mpu temmeparype T, =350 K.




Konn
HanMeHOBaHHUE

obrrenpodeccuo
HaJbHOU
KOMITETEHIIUU

Koz u HaumeHnoBaHue
HUHIUKATOpa

JIOCTHKEHUSI
obrrenpodeccuoHaIb
HOM

KOMIICTCHIIUH

O1eHOYHbIE cpeacrsa

Haiitu: 1) Temneparypy 6 cmecu; 2) namenenne AS SHTPOITHH,
npoucxosiee npu cMmemuanun. Oteer: 323 K; 0,3 x/x/K.

2 cemecTp

3aganmne 11. Toueunsie 3apsans! ;=10 vK1 u q=-20 uKn HaxonsaTcs B
BO31yxe Ha paccrosHuu 10 cM apyr ot apyra. Onpenenursb
HAIPSDKEHHOCTD TIOJIS B TOUKE A, Y/IaJI€HHOW Ha PacCTosHUE 6 CM OT
MepBOro U Ha § cM oT BTOporo. Kak n3mMeHuTcs moreHnuaibHast
SHEPTrHs B3aUMOACHCTBHS 3apsI/IOB, €CIIU IIEPEMECTHTH BTOPOU 3apsij B
aTy Touky? Kakyro uist aToro Hy)kHO coBepmuth padory? Otsert: 37,6
kB/M; 12 mx/[x.

3ananme 12. Tpu MI0CKUX BO3AYIIHBIX KOHAEHCATOPA C EMKOCTSIMHU
C=1,5Mk®D, C,=7 MKk®, C5=2 MKD coenrHEHEI ITOCIEI0BATEILHO 1
MIPUCOCIUHEHBI K HICTOYHUKY TOKa. [IpH 3TOM 3apsi BTOPOTo
KoHzeHcaTopa pasen 14-10 Kin. a) Haiftu sHepruio 5Toii 6atapen. 6)
He oTkiTrouas HICTOYHMKA TOKA OT OaTaper KOHIECHCATOPOB,
pa3ABUraloT INIACTUHBI TPETHEr0 KOHAEHCATOPa, YBETUIUBAS
paccTosiHie MSKIY HUMU B 2 pa3a. HaliTi n3MeHeHrne eMKOCTH U
3apsga 6atapeu. Otset: 490 Mk, 0,21 Mx®, 0,4 MKo1.

3aganme 13. JIpa snemenra (1, =1,2B,r;=0,10m, [,=09B, 1, =
0,3 Om) coequHEHBI OTHOMMEHHBIMH ToNtocamMu. ConpoTuBienue R
COEIMHUTENBHBIX MPOBOJIOB paBHO 0,2 OM. OnpenenuTs CUITy TOKa B

nenu | ¥ pa3sHOCTH MOTEHITMAIOB HAa 38)KMMaX Ka)KI0T0 UCTOYHUKA.
Oreer: 0,5 A; 1,15 B; 1,05 B.

3ananme 14. Kpyropoii BuTok paguycom R=15,0 cMm pacnonoxxeH
OTHOCHTEJIEHO OCCKOHEYHO JJTUHHOTO MPOBOJIA TaK, YTO €ro INIOCKOCTh
napajuienbHa mposoay. IlepneHnaukyssip, BOCCTAHOBJICHHBIN Ha TIPOBO/T
U3 IIEHTPa BUTKA, SIBJSIETCS HOPMAaJIbIO K TUIOCKOCTH BUTKa. Cuila ToKa B
npoBojie [;=5A, cuna Toka B BuTKe TokH [,=1A. Paccrosnue ot nientpa
BUTKa 10 npoBozaa d=20 cMm. Onpesienure MarHUTHYIO HHIYKIIUIO B
uentpe Butka. OtBer: Bo=6,5MKT .

3apanue 15. [IpoBoasiuuii IIOCKMIA KOHTYp, UMEIOIINH hopMy
OKpyXHOCTH paguyca r = 0,05 M oMelleH B OTHOPOJHOE MAaTHUTHOE
TIOJIE TaK, YTO JINHUU MarHUTHOW MHAYKIMY TI0JIs1 HAIIPaBJICHBI
MepIEeHANKYISIPHO IIOCKOCTH KOHTYpa. CornpoTuBienue KoHTypa R =
5 Om. MarHautHas HHAYKIUS MeHsieTcs 1o 3akony B = kt, rne k = 0,2
Tn/c. Onpenenute: a) 3.7.C. HHAYKIIUH, BO3HUKAIOIIYIO B 3TOM
KOHTYpe€; 0) CHIIy HHIYKIIMOHHOTO TOKA; B) 3apsiJl, KOTOPBIH NPOTEYeT




Konn
HanMeHOBaHHUE

obrrenpodeccuo
HaJbHOU
KOMITETEHIIUU

Koz u HaumeHnoBaHue
HUHIUKATOpa

JIOCTHKEHUSI
obrrenpodeccuoHaIb
HOM

KOMIICTCHIIUH

O1eHOYHbIE cpeacrsa

10 KOHTYpY 3a nepBble 5 cekyHa usmenenus nons. Oteer: 1,6 MB; 0,3
MA; 1,6 MK

3amanue 16. Karymika HaMoTaHa MeTHBIM ITpOBOIOM auamerpom d=0,2
MM ¢ oOmielt muHo# /=314 M u uMeeT HHAYKTUBHOCTH [=0,5 T'H.
OnpenenuTs CONPOTHBIICHUE KATYIIKK: 1) B IENN IIOCTOSTHHOT'O TOKA;
2) B IlenH HepeMeHHoro Toka ¢ yactotoit v=>50 I'. OtBet: R=160 OmMm;
R=224 Om.

3amanue 17. B onbite FOHra crexisHHas miacTUHKA TOIIIUHOM B 2 CM
ITOMEIIIAETCs Ha IYTH OJHOTO U3 UHTEPPEPUPYIOIIUX JTydeh
MEPIICHAUKYIIAPHO Jydy. Ha CKOJIbKO MOTYT OTJIIMYATHCS APYT OT ApYra
3HAYCHUS TIOKA3aTelIs MPEIOMIICHHS B Pa3IMYHBIX MECTaX IUIACTHHKY,
YTOOBI U3MEHEHHE PA3HOCTU X0J1a OT 3TOH HEOTHOPOIHOCTHU HE
npesbimano 1 mxm? Otser: A<n=5-107,

3ananue 18. [Tyqok Oemnoro cBera magaeT HOPMaJIbHO K TIOBEPXHOCTH
CTEKJISTHHOM IIACTUHKM TOMIIMHON d=0,5 MKM, HaXOIAIIeHCS B
Boznyxe. [lokazaTtens mpemomiieHus crekia n=1,5. B pesynbTate
HHTEep(EPEHIIMA HHTEHCHBHOCTh HEKOTOPBIX BOJH, JUTHHBI KOTOPBIX
JISKAT B mpenenax Buaumoro crekrpa (ot 400 go 700 Hm),
YCHJIMBAETCS MPH OTpaskeHUH. ONpeaeuTe JIHHbI 3THX BOIH. OTBET:
0,6 mxm4 0,43 MKM.

3ananue 19. [Tnockas BoiHa (A=0,5MKM) magaer HOpMaJIFHO Ha
nradparmy ¢ KpyriieiM otBepctieM auamerpom 1,0 cm. Ha kakom
PacCTOSHUU OT OTBEPCTHUS Ha €r0 OCH J0JKHA HAXOAUTHCS TOUKa
HaOIIOIeHUsI, YTOOBI OTBEPCTHE OTKpPBIBaJo: 1) omHy 30HYy PpeHernro; 2)
nBe 30HbI Openena? Oteer: 50; 25 M.

3amanue 20. Haiitu HanOonpInii MopsIoK CHEKTpa sl JKENTOH JIMHAN
HATPHs C JUIMHOW BOJIHBI A=589 HM, eciy ocTosIHHAs AU PaKIHOHHON
pemetku d=2mMkM. CKOJIBKO BCET0 MAKCUMYMOB Ja€T 3Ta perierka’?
INox kakum yriiom ¢ HaOmoaercs nociequuii makcumym? Otser: 3; 7;
62°.

3ananme 21. /[Ba noisipuzaTopa pacroiokKeHbl TaK, YTO YroJd MEXITY
¥X TUTOCKOCTAMH TPOycKaHust paBen 25°. OHpeenuTh, BO CKOIbKO
pa3 yMEHbBIIUTCSI HHTEHCUBHOCTh €CTECTBEHHOT'O CBETA TPH
MIPOXOXJIeHNH: 1) yepe3 oJuH (MepBBIi) NONIsIpU3aTop, 2) 4yepes oda
nonsipuzaropa. KoadduimeHT noriomenus cBera B MOISIpU3aTOpe
pagen 0,08. OtBer: 2,17; 2,88.
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3aganme 22. YepHoe Teno umeet temnepatypy 3 kK. [Ipu oxnaxnenun
Tella JUTMHA BOJIHBI, IPUXOSIIASACS HA MAKCUMYM U3JTy4aTelbHON
CcrocoOHOCTH, M3MEHMIAach Ha 8 MKM. [0 Kakol TeMmepaTypbl
oxnagunock Teno? Oteer: 323K.

3aganne 23. V3Kuil My4ok MOHOXPOMAaTHUECKOI'O PEHTT€HOBCKOTO
U3JIy4eHUs NIa1aeT Ha paccenBalollee BerecTso. [Ipu stom annna
BOJHBI M3JTydeHHs, paccesaroro mox yriamu 60° u 120°, ornnuarores
JIpYT OT Apyra B 2 pa3a. CuuTas, 4To paccesHre IPOUCXOAUT Ha
CBOOOJIHBIX AJIEKTPOHAX, HAWTH JUIMHY BOJIHBI MaaI0NIEro N3ITydeHHsI.
Orgert: 1,2 M.

3ananue 24. Kpacnas rpanuna ¢oroaddexra ams HeKOTOporo
MeTaiia paBHa 275 uM. Haiitu: 1) paboTy BbIX0/a 3JICKTPOHA U3 ITOTO
MeTajuia, 2) MAaKCUMaJIbHYIO CKOPOCTh JIEKTPOHOB, BHIPBIBAEMbBIX U3
3TOr0 MeTajljla CBeToM ¢ JUIMHOU BoiH 180 HM, 3) MakcHUMaIbHYIO
KUHETUYECKYIO DHEPTUIO 3TUX dJeKTpoHOB. OTBeT: 4,525B; 9,1'105 M/C;
2,383B.

3amanue 25. DnekTpoH obnagaer kuHeTuueckoi sHeprueid 30 5B.
Onpenenuts AeO0pOMIIEBCKYIO JIIMHY BOJHBI 3JIEKTpOHA. Bo ckoibko
pa3 U3MEHUTCS 3Ta JUTHHA BOJIHBI, €CIIM KWHETHYECKast SJHEPT sl
ymenbiuTes Ha 20%? OTBerT: 2,2:10"wm; 1,12.

3ananmue 26. [Ipu 1BMKEHUH YACTHUIIHI BIOJb OCH X CKOPOCTH €€ MOXKET
OBITh OMpe/eNieHa ¢ TOYHOCThIO (omunoOKoit) 1o 1 cm/c. Halitn
HEOIPECICHHOCTh KOOPAUHATHI, €CIIA YaCTHIICeH sABseTcs: 1)
3MeKTpoH, 2) apoGurKa Maccoii 0,1r. Oteer: 0,01M; 107 M.

3aganme 27. YacTriia HaxoauTCs B OCCKOHEYHO ITyOOKOH
OTHOMEPHOM MOTEHIMAILHON MMess MUHUMAJIbHYIO SHepruto. Kakora
BEPOSATHOCTH OOHAPYKEHUSI YaCTHUIIBI B cpeiHel TpeTu ssMbl? OTBeT:
0,6009.

3aganne 28. Onpenenuts AIMHY BOJIHBL, COOTBETCTBYIOLIYIO TPEThel
nuHuK cepun banbmepa: 1) B criekrpe usnyuennu Bonopoaa, 2) B
criekTpe u3nydenus nona renus. Oteet: 434um, 109uM.

3ananme 29. Onpenenure nepuo mnojypaciaga 1 HaualbHYIO
210 - N
AKTMBHOCTh BUCMYTa ¢, Bl , eclin M3BECTHO, 4TO BUCMYT Maccoi m = 1

1
r, BeIGpackiBaer 4,58-10" f — wactur 3a 1 cexymmy. Bo ckombko pa3
U3MEHHUTCS aKTUBHOCTH 3a Mecs? OTBeT: 5 cyTok; 64 pasa.

3aganne 30. Snpo Gepmius-7 f-paauoakTUBHO 10 cxeme K-3axBaTta.




KOZ[ 1 HAUMCHOBAHUC

Kon n UHAUKATOpa
HalMEHOBaHHUE
JIOCTHKEHUSI
obwenpodeccuo | obmenpoheccHonas
. menpod OreHOuHbIE CpeiCTBa
HaJIbHOM HO
KOMITETEHIINU
KOMITETEHIIUU
3anucath peakuuo. Kakue 4acTuIpl mpu 3ToM 00pa3oBavch?
3apanue 31. Beraucauts B a.e.M. Maccy sapa °C, y KOTOporo
SHEprus CBSI3U Ha OJUH HYKJIOH paBHO 6,04 M»aB. Otsert: 10,0135
a.e.M.
3ananue 32. ConHeuHast HOCTOSIHHAS 1Sl 3eMJIH (HEpPTust
COJIHEYHOT'0 M3JTy4eHUsI, TIaJAfOIIEer0 B SAMHHUILY BPEMEHU Ha EIUHUILY
TUIOMA/IM B HEPICHIMKY/IAPHOM HapasjieHun) pasaa 1370 x/cm™.
Onwupasch Ha 3Ty BEJHMYUHY, HAWANTE, CKOJIBKO IT0 Macce BOIOPOAa
BBIFOpaeT XKECEKYHJHO BHYTPH COJIHIIA, €CITH U3BECTHO, YTO
WCTOYHHUKOM JHEPTHHU COJTHIIA SIBJISIETCS] CHHTE3 YEThIpeX siep
BoJIOpOZia ¢ oOpa3oBaHueM siapa renus-4. Oteet: 630 MuTH.T/C.
OIIK-1.3: IIpuMepHBIii NepeyeHb BONPOCOB M 3aJaHUI N0 JIA60PATOPHBIM

[Ipumenser MeTOAbI
MPOCKTUPOBAHUS U
pacdyera jAertaied u
Y3JI0B MalllH.

pa6oram

1 cemecTp

Ne 1 «IIpumMeHeHre 3aKOHOB COXpPAHEHUs ISl ONIPeeNIEHUs] CKOPOCTU
0JIeTa IYJI»

1. TlpuBeauTe mpuMepsl CHUJI, JAIOIUX Pa3HbIE BUIBI MOTEHIUAIBHON
sHepruu. Kakwe W3 HHX MpPUCYTCTBYIOT B JaHHOW pabote?
N3o0pasute cxemMy SKCHEPUMEHTAIFHON YCTAHOBKM M YKa)KUTE Ha
HeM cuibl, JecTByoIIMe Ha BCE Tela, BXOAAIINE B CHCTEMY, B
KaXKIbIil MOMEHT BPEMEHH.

2. Kakue BenuuMHBI UMEIU KMHETHYECKAS U NOTCHIIMAJIbHAA SHEPIUsd

CHUCTEMBI «IIYJIStMasATHAK» B pPa3IUYHBIC MOMEHTHI OIBITa?
[IpencraBbTe cXeMy M3MCHEHHMS KHHCTHYCCKONH M TOTCHIMATBHOM
SHEPTUU CUCTEMBI.

3. Jlms KakuX MOMEHTOB BPEMEHH B NAHHOM JKCIICPUMEHTE MOXHO
MIPUMEHSITh 3aKOH COXPAHCHUS MEXaHUYCCKOW OSHEPTuM, a It
KaKuX HeJb3s u mouemy? Cxema.

4. Jlnsd KaKuX MOMEHTOB BPEMEHHU B JAHHOM JSKCICPUMCHTE MOYKHO
MIPUMEHSTh 3aKOH COXPAHCHUS UMIIYIIbCA, a JUI KaKUX HEIb3s U
nouemy? Cxema

5. Hcnomnp3ys 3akOHBI COXpaHEHHs MOAyduTe (GOpMyny Ui pacuera
CKOPOCTH TIOJIETa IYJIU B JJAaHHOH padoTe.

6. Kak mpousBomutcs 00pabOTKa SKCICPUMEHTATIBHBIX IaHHBIX B
nIaHHOM pabore. Kak ompenenseTcs AOBEpUTENBHBIA HHTEPBAI
CKOPOCTH M CPEIHSA KBaJpaTHYECKass MOTPEHIHOCTh OTKIOHCHHS
MasiITHUKA?

Ne 4 «MccnenoBanue BpalaTeIbHOTO JBMKEHUS TBEPIOTO TeJla BOKPYT
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HeHOI[BH)KHOﬁ ocH»

KakoB xapakTep 3aBHCHMOCTH MOMEHTa MHEPIUU OT PACCTOSHUS,
Ha KOTOPOM HAaXOIHUTCS TEJIO OT OCU BparmieHus? B maHHol padore.
[MocTpotite rpaduk 3TOM 3aBUCUMOCTH.

Kak sKCIepUMEHTaNIBHO ONpENeNsIeTcss MOMCHT HHEPIMH Tejia B
JTAaHHOM JabopaTopHO padore?

Kakue 3aKOHBI COXpaHEeHHs TPUMEHSIOTCS IS BBIBOJA PACUETHBIX
¢dbopmyn? Ilomyuure dopMyly mias pacueTa MOMCHTa HHEPIUU
MasTHUKA.

KakoBa 3aBHCHMOCTH YIJIOBOTO YCKOPEHHS Teja OT MOMEHTa
MIPUJIOKEHHBIX K HEMY CHJI U MoMeHTa uHepuuu Tena? Iloctpoiite
rpaduK JaHHOW 3aBUCUMOCTHU

Kak nHa MastHuke OOepOeka MOTYT OBITH ONpPEIENIEeHBI YIIIOBOE
YCKOpEHHE, MOMCHT JICHCTBYIOIIUX CHJI © MOMEHT UHEPIIHU?

Kak B maHHOW paboTe pacCYUTHIBACTCS MOTPEITHOCTD OMPECICHHUS
MOMEHTa WHEPIMH Tela OTHOCHTEIBHO IPOU3BOJILHON OCH
BpaleHus ?

[IpomxeMoHCTpUPYHTE BO3MOKHOCTh PUMEHEHUs cpenbl Microsoft
Excel (wnu apyroii cpemsl) i 0OpaOOTKHM 3KCIEPHUMEHTATBHBIX
JTAHHBIX.

Ne 5 «OmpezienieHIEe XapaKTEPUCTHK 3aTyXAIONUX KOJIcOaHMH
(U3NIECKOr0 MasTHUKAY

Ilouemy konmebaHus MasTHHKA B JIaHHOW pabore Oyayt
3aTyXaroIUMHU, TaKe TPU BHIKJIIOUEHHOM 3JICKTPOMAarHuTe?
3anuImTe ypaBHCHUS 3aTyXAIONIMX M HE3aTyXalolMX KoJicOaHuH,
CPaBHHUTE HX.

Kak ammiutyma 3aTyxaromux KoJieOaHui 3aBUCUT OT BPEMEHH U OT
gucia KoneoaHui?

KakoB (pu3nuecKuii CMBICT BEIUYUH MPUMEHUTENBHO K JaHHOU
paboTe: HayanbHas aMIUIMTyAa KoJeOaHWi, HadaimpHas ¢asa
KoJicOaHul, KpyroBas dYacToTa KoJIeOaHWH, Iepuon KoyieOaHuH,
k03(ppUIMEHT 3aTyXaHHs, BpEMs pEIaKCAIlUH, JOrapUPMHUCCKHMA
JIEKPEMEHT 3aTyXaHus, JOOPOTHOCTh. Kak OHM MEHSIOTCSI C POCTOM
u?

Kak MEHAIOTCS  XapaKTEpUCTHKH  3aTYXalolMX  KOJeOaHuUi
HavajgbHasl aMIUIMTYAa KojieOaHW, HadanbHas (a3a KoieOaHui,
KpyroBas 4acToTa KoJeOaHWU, MepHoa KoeOaHui, Ko3(pQHUImeHT
3aTyxXaHWs, BpPEMs peJaKCaIlUuM, JOTapU()PMUUYCCKUN JICKPEMEHT
3aTyxaHus, JOOPOTHOCTh €CIM OJUH U3 IapaMeTpOB JTaHHOTO
¢usnueckoro mastHuka: 1 , m , L , k yBemmuurca (nmbo
YMEHBIIUTCS) TPH PUKCUPOBAHHBIX 3HAYEHHUSIX OCTABIIUXCS?

Jns wero, B JaHHOW pabore, TpaguKd  CTPOST B
norapupmMuyeckoMmaciuTade?

[IpomxeMoHCTpUPYHTE BO3MOKHOCTh MPUMEHEHUs cpenbl Microsoft
Excel (wnmu apyroi cpemsl) i 0OpaOOTKH 3KCIIEPHUMEHTATBHBIX
JTAHHBIX.
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Neo 11 «M3ydyeHue craTUCTUYECKUX 3aKOHOMEPHOCTEM

98]

KakoBo pacnpeseneHue npodu 1o siueiikaM Ha nocke ['ampToHa?
Kaxkoe pacnpenenenue ananorudto ganaomy B MKT?

KakoBo pacnpeneneHne 3JIEKTPOHOB 10 MOJYIIO CKOPOCTH B
JIaHHOK pabote? UTO MPOMCXOIWT NMPH M3MCHCHHM HAIPSKCHUS
Hakazna?

Kakwue cTaTucTuaeckre MeTOIbl MPUMEHSIOTCS B TaHHOH padore?
[IpomxeMoHCTpUPYHTE BO3MOKHOCTH IPUMEHEHHUs cpeabl Microsoft
Excel (wnm apyroii cpembl) s 00pabOOTKU IKCIICPUMEHTAIBHBIX
JTQHHBIX.

Ne 14 «Omnpenenenue mokasateis anuadaTsl MmeroqoM Kiiemana u

Jlezopmay
1. OO®bsAcHHUTE X0 IKCIIEPUMEHTA U PE3yJIbTaThl pacyueTa.
2. HazoBute nmpoliecchl, MNPOUCXOMANIME C Ta30M, B XOIe

OKCIICpUMEHTA U 1/1306pa31/1Te nux Fpa(l)I/IqGCKI/I.

3. 3amummure ypaBHeHHS JUIA BbIBoAa (OPMYNBI  ITOKa3aTews
ananabdaThl.

4. TIpomeMOHCTpUPYHTE BO3MOXKHOCTh IPUMEHEHUS cpeasl Microsoft
Excel (wam apyroii cpembl) s 00pabOOTKH IKCIIEPUMEHTAIBHBIX
JTAHHBIX.

5. Kak B JanHOW paboTe MHHUMH3HPYETCSl IOIPEIIHOCTH
9KCIEPUMCHTAIBHBIX TaHHBIX?

2 cemecTp

Ne 21 «MccnenoBanue QJICKTPOCTATUYCCKOI'O ITOJIA C IIOMOUIBIO 30HAa»

Uro Takoe HampsHKEHHOCTh dyekTpuueckoro moms?  Kak
rpauyecKd TPENCTaBUTh paCIpeAcieHUEe HaNpsHKEHHOCTH B
Pa3HbBIX TOYKaX AJIEKTPUIECKOrO II0JIs B JaHHOH pabore?

Uro Takoe TmOTeHIMal JJeKTpocrathdeckoro momsa?  Kax
rpauyecKy TPEACTaBUTh paclpelielieHne TMOTEeHIMala B Pa3HbIX
TOYKAaxX 3JIEKTPUUECKOro T0JIs B JaHHOH pabote?

Uemy paBHa pabora 10 IepeMEIleHUIO 3apsaa  BOJb
SKBUIIOTEHIIMAIILHOM TMOBEPXHOCTH M IO 3aMKHYTOMY KOHTYpY,
OIpaHMYEHHOMY YYacTKaMU CWJIOBBIX M OKBUIIOTEHIMAIBHBIX
nuHUI? BeraucnnTe paboTy Mo NepeMeIeHHnIo 3apsia Mo 3a1aHHOM
TPaeKTOPHUH.

Kak u3MeHHUTCS KapTWHA CHJIOBBIX M OKBUIIOTEHIMAIBHBIX JHHHUNA
Npu  yBenW4eHHMH  (YMEHBUICHWH)  HANPSDKEHHOCTH — MEXIy
ajeKTponaMu’?
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Ne 24 «Pacumpenue npesiena U3MepeHUs: aMIIepMeTpa MOCTOSHHOIO
TOKa»

KakoB mpuHIMI JEHCTBUSA DIICKTPOU3MEPUTEIBHBIX MPHOOPOB
MarHUTOJIEKTPHUYECKOTO u 3JIEKTPOMArHUTHOT'O THUIIA,
MIPUMEHSIEMBI B JITaHHOH paboTe?

Uro Ha3BIBAIOT TOKOM ITOJHOI'O OTKJIOHEHHS M HANpsSKCHUEM
TIOJTHOT'O OTKJIOHEHHSI DJIEKTPOU3MEPHUTENLHOT0 Iprudopa?

Kakum o0Opa3oM BKIIOYAIOT ammepMeTp ¢ BOJIBTMETp B
QJIEKTPUUECKYIO IIeNb Ul W3MEpPEeHUs] TOKa W HaIpsHKeHHs?
[IpomeMOHCTpUPYHTE HABBIKM BKIIOYEHUS OSTHUX NPUOOPOB B
AIIEKTPUUYECKYIO LIETIb.

Urto Takoe myHT? /[l Yero M Kak OH HCIOIb3yeTcs?
[IponeMoHCTpUpYHTE UCTIONB30BAHKE IITYHTA.

Uro Takoe mobaBoyHOE compoTuBjicHue? JIji1 4Yero M Kak OHO
ucnons3yetcs? [IpogeMoHCTpUpYHiTE HCIIOIB30BaHUE JOOABOYHOTO
COTPOTHUBIICHUSI.

[IponeMoHCTpUpYIiTE BOSMOXKHOCTD ITpUMeHeHHs1 cpenbl Microsoft
Excel (wnu apyroii cpemsl) i 0OpaOOTKH 3KCIEPHUMEHTAIBHBIX
JTAHHBIX.

Kak B JganHOW paboTe MHUHHUMH3HPYSTCS  ITOTPEUIHOCTH
9KCHEPUMCHTAIBHBIX TaHHBIX?

Ne 28 «Omnpenenenrie HHAYKTUBHOCTH KaTyIIKA U MarHUTHON
MIPOHUIIAEMOCTH (PEPPOMATHUTHOT'O TEIIa

Kakue mpubopsl NpUMEHSUTUCh B JaHHOM paboTe Uit Onpenenus
MapamMeTpoB MOCTOSIHHOTO M IEPEMEHHOT0 TOKa?

IMonmyuute dopmyny s pacueTa MOJHOTO COINPOTHUBIEHMS IENH
IEPEMEHHOr0 TOKA, MWCIOJb3yeMOH B JaHHOH pabore (Wi
IpeCTaBICHHOM IperofaBaTesieM).

Kak onpenensnach WHIYKTUBHOCTh KaTYIIKH B JaHHOH pabote?
Kakuwm erie criocodboM MOXKHO ONpeNeauTh HHAYKTHBHOCTD?
[IponeMoHCTpUpYiTE BOSMOXKHOCTD ITpUMeHeHHs1 cpenbl Microsoft
Excel (unm ppyroii cpenpl) miss oOpaOOTKH SKCIEPUMEHTATBHBIX
JIAaHHBIX.

Ne 32 «Onpenenenue paanyca KpUBU3HbI JIUH3BI U TTOJIOCH
MPOITyCKaHMs CBETO(UIIBTPA ¢ IOMOIIBIO Konel] HproToHay

—

Kak o0bsicusercs nosasinenue koier Herorona?

[onyuure GopMynsl A pacuera paglyCOB TEMHBIX M CBETIIBIX
konen Herorona.

[onyuure popMyity sl OPEACICHUS PaIuyca KPUBU3HBI JIMH3BI.
Kak B JgaHHOW paboTe MHUHHUMH3HPYSTCS  ITOTPEUIHOCTH
9KCIEPUMCHTAIBHBIX TaHHBIX?

Ne 34 «Onpenenenuie JUIMHBI CBETOBON BOJHBI M XapaKTEPUCTHK
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IU(PaKIMOHHON PelIeTKI

98]

KakoBbI mapameTpsl ¥ XapaKTePUCTUKU JU(OPAKIMOHHON pEeIIeTKH,
MIPUMEHSIEMOM B DKCIIepUMEHTe?

[Momyuure popMyny uis ONpeAeIeHus! JUTHHBI CBETOBOM BOJIHBI IIPH
Judpakyy Ha TUPPaKIIMOHHOHN pelieTKe.

KakoBo npaktuueckoe mpuMeHeHne TUPPaKIMOHHBIX PELIETOK?
Kak B pganHHOi paboTe  MUHUMH3HPYETCS  IOIPEIIHOCTh
9KCTIEPUMEHTAIBHBIX JTAHHBIX?

Ne 35 «Onpenenennie KOHIIEHTPALUU PaCTBOPOB caxapa U MOCTOSHHON
BpaICHUsD»

Ha ocHOBe Kakoro sIBJICHHS OMPEIeIsIeTCs KOHIICHTPAIHS PacTBOpa
caxapa B JaHHOM dKCIepuMeHTe?

2. TloscHuTe ycTpOMCTBO U NPUHIMUI AeHCTBHS Tpu3Mbl Hukons

3. TloscHute YyCTpOMCTBO M TNPUHUMII JEHCTBUS IOIYTEHEBOTO
caxapuMerpa

4. Kak B JaHHOW pabore MUHUMH3HPYETCS  IOIPEIIHOCTH
SKCHEPUMEHTAIbHBIX TaHHBIX?

3 cemecTp

Ne 36 «CHsiTHEe BOMBTaMIIEPHBIX XapaKTEPUCTHUK (POTODIIEMEHTA U
OIIpEeJIETICHUE €r0 YyBCTBUTEIBHOCTI

—

[Ipoanamu3upyiiTe NoyuYeHHbIE B JaOopaTopHOil padore BAX

Kak onpenensercs moctosiHHas [naHka B JaHHOM SKCIIEpUMEHTE?
Kak B jganHOW paboTe MHUHHUMH3HPYETCS  ITOTPEUIHOCTH
9KCIEPUMCHTAIBHBIX TaHHBIX?

Kak B maHHOW paboTe pacCYUTHIBACTCS MOTPEITHOCTD OMPECICHHUS
nocrosiuHo [Tnanka?

[IpomxeMoHCTpUPYHTE BO3MOKHOCTh MPUMEHEHUs cpenbl Microsoft
Excel (wnmu apyroii cpemsl) i 0OpaOOTKHM 3KCIEPHUMEHTATBHBIX
JTAHHBIX.

Ne 41 «MccnenoBanue BO30YKICHHS aTOMOB ra3a

OOBSICHUTE TPUHLUII ONpENeSieHNns] BO30YKISHHBIX COCTOSHHIA
aTOMOB ra3a B 9KCIIEpUMEHTE?

[MosicauTe NpuHIUT PabOTHI 3JIEKTPOHHOH JIAMITBI

B kxakoM auama3zoHe 3MEKTPOMArHUTHBIX BOJIH JIEKUT H3JIydeHHE
BO30YXK/IEHHBIX aTOMOB IAPOB PTYTU U MO4YeMYy?

Kak B TaHHOM 3KCIIEpUMEHTE oIpesesseTcs 00JacTb JIOKIN3aIuH
IEKTPOHA U KaK TOJNydeHHbIE JAHHBIE COIJIACYIOTCS C
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TCOPECTUICCKUMU HPEI[HOCI)IJ'IKaMI/I?

Ne 42 «OmnpeneneHue IMIaBHBIX KBAHTOBBIX YHCEN BO30Y)KICHHBIX
COCTOSTHUH aToMa BOJOPO/Ia»

[loscHUTE YCTPOWCTBO U TPHUHIMI pabOThl CHEKTPOCKOIA,
UCIIONIb3yEeMOr'o B TAHHOM padore

[onyuure GopMyiy U ONPEISIUHUS TIABHBIX KBAHTOBBIX YHCEI
BO30Y)KICHHBIX  COCTOSHUH aroMa BOmOpoda H  JPYTUX
BOJIOPOJIOTIOIOOHBIX aTOMOB

Urto Ha3BIBACTCA TPaTyuPOBOYHBIM IpaduKoM?
[IpomxeMoHCTpUPYHTE BO3MOKHOCTh MPUMEHEHUs cpenbl Microsoft
Excel (wnmu apyroi cpemsl) i 0OpaOOTKHM 3KCIIEPHUMEHTATBHBIX
JTAaHHBIX

No 51 «M3ydeHue 3aKOHOMEPHOCTEN O-pacraa

nh v

Uro Takoe akKTUBHOCTb PaJMOAKTUBHOTO 3JIEMEHTA, €€ BHIYUCIICHUE
W €JIMHUIIBI H3MEPEHUSL.

B uem coctourt 3akon I'eiirepa - Herrona?

Kax oreHuTh 3Hepruo o - YacTUIbI?

YcrpoiicTBO M IpUHIIUI paboTHI cueTdnka [ elirepa-Mromepa.
[IponeMoHCTpUpYHiTE BOSMOXKHOCTD ITpUMeHeHHs1 cpenbl Microsoft
Excel (unm ppyroii cpenpl) it oOpaOOTKH SKCIEPUMEHTATBHBIX
JTAaHHBIX

Ne 53 «Onpenenenue MakCHMaIbHON SHEPTUH B-4aCTHI] U
UIeHTU(HUKALUS PATHOAKTUBHBIX TIPENAPaTOBY

Kakwue n3BecTHBI pa3HOBHIHOCTH OeTa-pacnana? Kakas u3 HUX
HCCIIEAYETCS B JTAHHOM DKCIIEPUMEHTE?

B kakux nuamna3oHaxX HaXOIATCS MEPUOJIBI MOTypacianaa U SHSPTUH
Oera- pacnaja MPUPOIHBIX PAIHOHYKIHI0B?

KakoBbI OCHOBHBIC OCOOCHHOCTH B3aUMOJICHCTBHSI OeTa-4acTHIl C
BelecTBOM?

[IpomxeMoHCTpUPYHTE BO3MOXKHOCTh IPUMEHEHHS cpeabl Microsoft
Excel (wnu mpyroii cpenbl) 11 00paOOTKH IKCIIEPUMEHTATBHBIX
JTAHHBIX
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OIIK-1.4: Tlonnmaer
KOHCTPYKIIUIO
TEXHHYECKOTO
00BbeKTa 110 YEePTEKY,
JIEMOHCTPUPYET
TIepBUYHBIC HABBIKH
BBINOJTHEHHS
KOHCTPYKTOPCKOH
JIOKyMEHTAIUH Ha
OCHOBE CTaHJIaPTOB

ECKJT

3aaaun ISt CAMOCTOSTE/ILHOIO peLueH s

31.Upy30BHK, 3arpykeHHbIi OJMHAKOBBIMH IJIaJKHN
exall B KIOBET M CTOMT, HAKPEHUBLIHCH Ha
oauH OOpT, NMpUYeM IQHO Ky3oBa o0pasyer C
FOPH30HTAIBIO yroil o, (KpeHa B NpOAQJIb-
HOM HanpasneHuu Het). Ecnu ynanuts TpyoOy,
BbIICJICHHYIO HA PUCYHKE, TO MOCJIeHHE TPH
ocraBlinecs TpyObl npu ManelleMm yMmeHsb-
[eHHH yrina o packarsrcs. Haiiaure stor
yron o .(Otser: o = arctg\/g/3= 30%)

32.Dcrakaja Ha NepeceYeHUM YIIHL HMEeT paliuy
BEpXHeH 4acTH 3CTakajbl B JIOPOKHOE IMOKPHITHE BMOHT

pUpYIOLIMe CHITY J1aBieHus Ha 3cTakany. Kakyio cuy jal

B MOMEHT, KOrja 1o 3Crakaiae rnpoesxact co CKOpOCTbIO

asroMoOwiIb Maccoii 11.7 (Oteer: F= m(g - %] =9,5kH

6) HOpﬂHOK NnpoBE€ACHUA l'lpOMe)RyTO‘lHOﬁ aTreCcTalMy, MOKa3aTeJIu U KPpUTCPUHU OLICHUBAHUA

[TpomexyTodHast aTTecTanus Mo AUCHUILTHHE «DHU3KKa» BKIIOYAET TEOPETUUIECKUE BOMIPOCHI, TO3BOJISIOIINE
OIICHUTh YPOBEHBb YCBOCHHS OOYJIAIOIIUMHUCS 3HAHUM, U TIPAKTUUECKUE 3aJ[aHMs, BBISBIAIONINE CTEIICHb
c(hOpMUPOBAHHOCTH YMEHUI U BIaJIeHUH, poBoauTcs B popme sk3amena (1 cemectp) u B popme 3auera (2 u 3

ceMecTp).

DK3aMeH 110 JaHHOW AUCIHUIUIMHE POBOIUTCS B YCTHOH (hOpME 10 3K3aMEHAIHOHHBIM OUIIeTaM, KaXKIbIi U3
KOTOPBIX BKJTFOYAET 2 TEOPETHYECKHUX BOIPOCA U OJIHO MPAKTHUECKOE 3aJaHue (3a1a1y).

Iokazamenu u Kpumepuu OuyeHu6anus IK3amena:



— Ha OIIEHKY «OTJINYHO» (5 6ayuioB) — oOy4aromuiics JEMOHCTPUPYET BHICOKUN YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIM, BCECTOPOHHEE, CUCTEMATUUECKOE U ITyOOKOe 3HaHHE yIeOHOro MaTepuaia, CBOOOJHO BEIIOIHAET
MPaKTHYECKUE 3aJIaHUsl, CBOOOHO ONEpHPYeT 3HAHUSIMH, YMEHUSMH, TIPUMEHSIET X B CUTYAIUsX MOBBIIICHHOMN
CJIOXHOCTH.

— Ha OILICHKY «XOPOIIo» (4 0ajuia) — 00yJaromuics TeMOHCTPUPYET CPEIHUIN YpOBEHb ¢(hOPMUPOBAHHOCTH
KOMITETEHIIMI: OCHOBHBIE 3HAHMUS, YMEHHUS OCBOEHBI, HO JIOMYCKAIOTCS HE3HAUYNTEIbHbIE OIIUOKH, HETOUHOCTH,
3aTPyAHEHMs [IPU aHATUTHIECKHX OIEPALUsIX, IEPEHOCE 3HAHNI U YMEHHM Ha HOBbIE, HECTAHIAPTHBIE CUTYAIHUH.

— Ha OLICHKY «YAOBJETBOPUTEIBbHO» (3 Oaruia) — 00yJaromuiics JeMOHCTPUPYET IIOPOTrOBBIN YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIIETEHITH: B X0O[I€ KOHTPOJIbHBIX MEPOIPHUATHIA TOMYCKAIOTCS OMIMOKH, MPOSBIISETCS
OTCYTCTBHUE OTAEIbHBIX 3HAHHUM, YMEHHI, HABBIKOB, 00YUAIOIINICS HCITBITHIBAET 3HAUNTENBHBIE 3aTPYAHEHHS IPU
OITEPUPOBAHUM 3HAHUAMH U YMEHHUSIMHU MPH UX MEPEHOCE Ha HOBBIE CUTYAIIHH.

— Ha OLICHKY «HEeYIO0BJIETBOPUTEILHO» (2 Oaiia) — o0OyJaromuiics JeMOHCTpUPYET 3HaHuA He Oonee 20%
TEOPETHYECKOT0 MaTepuaa, JOIMyCKaeT CyIeCTBEHHbIE OIHOKH, HE MOYKET 0Ka3aTh HHTE/UIEKTYaIbHbIE HABBIKH
pELIeHus MPOCTHIX 3a/1a4.

— Ha OLICHKY «HEYTO0BJIETBOPUTECIHLHO» (1 6aJ'IJ'I) — 06yqa}0mm‘/ica HE MOXKET 1IOKa3aTb 3HaAHW Ha YPOBHE
BOCIIPOU3BCICHUA U 00BIICHEHHUS I/IH(l)OpMaL[I/II/I, HE MOXKCT IMOKa3aTb MHTCJIJICKTYaJIbHBIC HABBIKU PEHICHUA ITPOCTHIX
3ajJaad.

3auer oOyyaronyecs Mojay4aroT B pe3yJbTaTe BHIIIOJHEHHS BCEX BUIOB padoT, MPeayCMOTPEHHBIX BO 2 U 3
ceMecTpe U3y4eHUs! JaHHOW TUCHIUILIMHBL B ciIyuae HEBBINONHEHN, 3a4eT POBOANTCS B (hopMe codeceoBaHus
0 BOIIPOCAM COIJIACHO MEPEUHIO BOIIPOCOB K 3a4eTy.

Iokazamenu u Kpumepuu ouenueanus zavema:

- Ha OLICHKY «3a4YTEHO» 00YJYaIOIIHICS IEMOHCTPUPYET YPOBEHb, HE HIDKE IIOPOrOBOro, CHOPMUPOBAHHOCTU
KOMIIETCHIHII: B X0/l KOHTPOJBHBIX MEPOIPHUSITHIH MOTYT JOMYCKATHCS ONIHOKH, MOXKET MPOSBIATHCS OTCYTCTBUE
OT/ENBHBIX 3HAHUH, YMEHHU, HABBIKOB, O0YYAIONIUICS MOTYT HCTIBITHIBACT 3HAUMTEIBbHBIC 3aTPYAHECHHS TIPH
OIEPUPOBAHUHU 3HAHUAMHU M YMEHHUSMH TIPH UX MEPEHOCE Ha HOBBIC CUTYAITHH.

- Ha OLICHKY «HC 3a4YTCHO» 06yan0mHﬁ03 HE MOXXCT IMOKa3aTb 3HAHUA Ha ITOPOroBOM YpOBECHb C(l)OpMPIpOBaHHOCTI/I
KOMHCTCHHI/Iﬁ, T.C. o6yqa}om1/1171c51 HC IMOKa3bIBACT 3HAHUE OCHOBHOI'O MaTepHralia B 061,eMe, HeO6XOZ[I/IMOM JJI
HpeI[CTOHH_leﬁ HpO(l)eCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH,; HE crocobeH APryMmCHTHPOBAHHO U ITOCJICA0BATC/IbHO U3J1araTh,
JOITyCKaeT rpy6LIe OIIMOKHU B OTBETaX; HEC MOXKET NMOKa3aTh MHTCIIJICKTYAJIbHbIC HABBIKK PEHICHUA IPOCTLIX 3aJa4.
HE MOATBCPIKAACT OCBOCHUC KOMHCTCHHI/Iﬁ, npeayCMOTPECHHBIX npor‘paMMoﬁ.



