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Jluer agryasamaunn paboueit nporpaMmn

PaGouas MporpaMma nepecMoTpena, obeyRiena 1 ofoopesa i peannsamnn 2020 - 2021
y4eBHOM rofy Ha 3acetannn kadeaps Ousnku

Mporoxon ot 04 020r. Ne {
3ap. xadenpoi M.B. Apxynne

PaGouns nporpaMMa nepecMoTpena, obeyaena i oaoGpena ans peanusainn s 2021 - 2022
yueGHOM rozy Ha 3acejanin kadenps: D3k

[porokoa or 20 r N

3an, kadenpoi M.B. ApKyane

PaGouas NporpaMma nepeeMoTpena, obcywena i otoGpena uis peamamn 8 2022 - 2023
yueGHoM roay Ha 3acenanun kaeapsr Pusnky

[potoxonor 20_r. Ne

3an, kadenpoit M.B.pry:mc

PaGovas nporpamMMa nepecmotpera, obeykaena n onoSpena s peannsauui 8 2023 - 2024
yaeGios roay Ha sacejanmn xadeaps  Ousukn

[potokon o1 __ 20 . M _
3au. kaenpoit M.B. Apkysimne




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensimMu 0CBOCHUS AUCUMILTUHBI «(PU3UKa» SBIAIOTCS: OBJa/ieHue 0a30BbIMU 3HAHUSIMU
OCHOBHBIX (PM3MYECKMX 3aKOHOB M METOJOB KIACCHYECKOH W COBPEMECHHOW (DHU3UKU IS
ycrnemHoro (GopMHUpPOBaHHS U Pa3BUTUS 00IIENPO(EecCHOHATBHBIX KOMIIETEHIIMH [0 BUIaM
po(heCcCHOHANILHOM JIEATEIHbHOCTH B OOJIACTH MEXaTPOHHBIX CHUCTEM B aBTOMATU3MPOBAHHOM
MIPOU3BO/ICTBE.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Hucnummuaa ®u3nka BXOAUT B 0a30BYI0 4acTh y4eOHOTO IIaHa 0Opa30BATEILHOM
POTPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHUSI JUCITUTUTNH/ IPAKTUK:

«Dusukay, «Maremaruka», «MHbopmaTuka» Ha 0aze cpeaHero (MOJIHOTO) OOIIEro
o0OpazoBaHus

3Hanus (YMEHUS, BIaJICHUS), TOTYICHHBIC TTPH M3yYECHUHW JAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI JUIsl U3yUCHUS TACIUILTHH/TIPAKTHK:

Maremaruka

TeopeTnyeckas MexaHUKa

ComnpoTuBJICHNE MaTEPUAIIOB

du3uko-xuMuyeckas pazMepHasi o0paboTka MaTepraioB

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

MexaHuKa CIUIOIIHOW CPEJIbI

Teopust 06pabOTKH METAIUIOB JaBIICHUEM

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrate ocBoeHMs AMCUMIUIMHBI (Moayins) «®usuka» oOydarouiuiics AOIKeH
00Ja1aTh CIeAYIOUMMU KOMIIETEHIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU

OIIK-1 YMCHHUEM UCIIOJIB30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX TUCHUILJIMH B
HpO(i)@CCHOHaﬂBHOﬁ ACATCIIBHOCTH, IPUMCHATH MCTOAbI MAaTEMATUUCCKOTO aHAJIN3a U
MOZACIINPOBAHUA, TCOPETUYCCKOI'O U SKCIICPUMCHTAJIbHOT'O UCCIICAOBAHU A

3HaTh OcHOBHbIE TEPMUHBL, ONpeAeNeHusI U MOHATUS (U3UKH. OCHOBHBIE METO/IbI
UCCIIEIOBAaHUH NCTIOIB3YyEeMBIX B (pu3rke DOpMYITHUPOBKHU U
MaTeMaTHYeCcKoe OlrcaHue pyHJaMEHTAIbHBIX 3aKOHOB IIPUPO/IBI B
00JIaCTH MEXaHUKH, TEPMO-INHAMHKH, HJIEKTPUUECTBA M MarHETU3Ma,
ONTHUKHU U ATOMHOMN (U3UKHU.




VYmeTb

Boiaensate 3HaunMble (haKTOPbI, OMPEIEIIAIONINE X0/ U TeUeHUE (PU3UUECKUX
IIPOLIECCOB.

[Tonp30oBaTbcst TabaUIAMU, y4€OHOM, CIIPABOYHOM M METOUYCCKOM
JUTEpaTy-pOoOu.

Hcnonb3oBatek mpocteiiye Gpu3ndecKkue MOJISIH sl ONUCAHUS peaIbHbBIX
MIPOIIECCOB, MTPH MTOMOIIU PUOOPOB U3MEPATH (PU3UUECKUE BETHUNHBI U
MIPO-U3BOJUTH 00PaOOTKY 3KCIIEPUMEHTAIBHBIX PE3YIbTAaTOB.

CocTaBisTh paurOHAIBHBIE TAOTUIIBI SKCIIEPUMEHTAIBHBIX TAHHBIX.
[IpumeHsTh QU3nUECcKre 3aKOHBI AJIs PEIICHUS MPAKTUYECKUX 3a/1ay.
OOBSACHUTD SIBJICHUS U MPOLECCH HA OCHOBE MPEJCTABICHUN O (PU3NIECKOI
KapTUHE MHpa.

BriOupats npubopsl ¢ mpeaenamMmu u3MepeHuil, He0OX0IMMBIMU IS TaHHBIX
W3MEpEeHUi, ONpeeNiaTh HeHY JeJIeHus, ToKa3aHus NpubopoB,
MOTPEIIHOCTh U YMETh IPayupOBaTh LIKATY PUOOPOB.

CocTaBnATh OTYETHI 10 BBHIOJIHEHHBIM SKCIIEPUMEHTAILHBIM paboTam,
YMETb JI€J1aTh BBHIBOJIBI.

Bnaners

HaBbikamu BeInoHEeHUs (PU3NUECKUX IKCIIEPUMEHTOB U OLIEHKU UX
pe3yJibTa-ToB.

[Ipuemamu paboThl ¢ U3MEPHUTENHHOM amnmapaTypoi.

HaBpikamu pakTUYECKOTO MPUMEHEHHUS 3aKOHOB (DU3HKHU.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyJA0€MKOCTh JUCIUIUIMHBI cOCTaBisieT 15 3adueTHbix equHull 540 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 42,8 akaj. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHeayuTopHas — 6,8 aka. yacoB

— caMocTosTenbHast pabora —475,9 akan. 4acos;

— MOJTOTOBKA K dK3ameny — 17,4 akaj. yaca
— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTeCTalUH - 9K3aMeH, 3a4eT

(hu3MKa ¥ TEPMOIMHAMUKA

AynutopHast s
KonTakTHas pabota | Z Z ®opma TeKymero
Paszen/ Tema g (B axaz. yacax) E E{ Bun 5 KOHTPOJIS Kox
N — = S O | CaMOCTOATENLHOM | YONEBAEMOCTH H |\ o
Q & padoThI IIPOMEKYTOYHOM
na6. |mpakr. | S 8
Tlex. Z'g aTTecTaluu
3aH. 3aH. | O &
1. Beenenue B OCHOBBI
KJIACCHYECKOH MEXaHHKH
MOATOTOBKA K
71a00PaTOPHBIM
3aHATHSM,
odopmiieHue
oTyera o OTYET 110
nabopaTopHOi 1a00paTOpHOI
pabore, pabote Ne 1,
1.1 OcCHOBBI KHHEMAaTHKH H npopadoTKa MpoBEpKa
IUHAMHUKH TIOCTYIIATEIHHOTO 1 2 70 TEKIUH, KOHTPOJIBHOMN OIlK-1
Y BpaLIaTebHOTO ABH)KECHHS CaMOCTOSITETTEHOE pabotsr Ne 1,
U3ydeHue cobece10BaHUE T10
yueOHO# 1 KOHTPOJIbHOM
Hay4HOM pabore Ne 1.
JATEPaTypBHI,
peleHue 3aaad
KOHTPOJIbHOU
1 paboTsr Ne 1.
MOJITOTOBKA K
na0opaTopHBIM
3aHATUAM,
odopmiieHue
OT4YEeTa 110 OTYET IO
nabopaTtopHoOi nabopaTtopHoi
pabore, pabote Ne 1,
npopaboTKa MpoBepKa
1.2 3axouni coxpanenus 8 1 |22m | 2 50 pne}?(unﬁ, KOHr;ponr:)Hoﬁ OIK-1
MeXaHUKe
CaMOCTOSITEIILHOE paboter Ne 1,
U3y4eHHe cobece10BaHHUE 110
yueOHOI u KOHTPOJIBHON
Hay4HOH pabore Ne 1.
JIUTEPaTypBHI,
pemeHue 3aaad
KOHTPOJIBHON
paboter Ne 1.
Uroro no pazaeny 2 421 2 120
2. OCHOBBI  CTaTHCTHYECKas




MOATOTOBKA K
1a00PaTOPHBIM
3aHATHUSM,
odopmnenue
oTyera o OTYET 110
nabopaTopHO’ 1a00paTOpHOI
pabore, pabote Ne 14,
21 OCHOBBI npopaboTka IIPOBEPKA
MOJICKYJISIPHO-KHHETHUECKON 1 221 80 JICKIIUH, KOHTPOJIBHOM OIlK-1
TEOpUH CaMOCTOSITETIbHOE pabotsr Ne 1,
H3yUYCHHE cobeceI0BaHKE T10
yueOHOI u KOHTPOJIBHOM
Hay4YHOU pabote Ne 1.
JUTEPaTypBHl,
peleHue 3a1a4
KOHTPOJIBHON
paboTsr Ne 1.
MOJITOTOBKA K
11a00paTOPHBIM
3aHATUAM,
odopmiteHue
oTyeTa 1o OTYET M0
nabopaTopHO nabopatopHon
pabore, pabote Ne 14,
mpopaboTKa MpOBEpKa
2.2 OCHOBBI TEPMOJIMHAMUKHU JICKIIUH, KOHTPOJIBbHOMN OIIK-1
CaMOCTOSITEIILHOE paboter Ne 1,
U3y4YeHHE cobeceJoBaHKE T10
yueOHO# u KOHTPOJIBHOM
Hay4HOH’ pabote Ne 1.
JIATEPaTypHI,
pelieHue 3a1a4
KOHTPOJIbHOU
paboTsr Ne 1.
HWroro no pazneny 221 80
3. TloHATHS DNEKTPUYECKHX U
MArHUTHBIX SBJICHHH
nmpopaboTka
POpabo Ortuer no
JICKLHUH, N
nmabopatopHOit
CaMOCTOSITETTEHOE
pabote Ne24.
U3y4YeHHE
31 DJeKTpOCTaTHKA. GHOM 11 [posepka
TTocTostHHBII TOK. 2/21 44,8 ya N KOHTPOJIBHOM OIIK-1
HAY4YHOI
MaruutHoe 1oJe. pabotsr Ne 2,
JATEPaTypBHI,
cobeceOBaHuUE I10
pelieHue 3a1a4 .
y KOHTPOJIbHOI
KOHTPOJIBHON
pabore Ne 2
1 paboTsr Ne 2.
npopaboTKa
pop . Otuer o
JICKILIUH, N
naGopaTtopHoOi
CaMOCTOSITETEHOE
JBvaCHIe pabote Ne24.
3.2 OneKTpoMarHuTHas ggHOﬁ . ITpoBepka
WHAYKIHSA. 221 ¥ o KOHTPOJIBHOMN OIlK-1
HAYYHOMI
DNEeKTPOMarHUTHOE II0JIE. paboTsr Ne 2,
JIUTEPaTypBHI,
cobece10BaHHUE 110
pelieHue 3a1a4 .
N KOHTPOJIBHON
KOHTPOJIbHOU
pabote Ne 2.
paboTsr Ne 2.
Uroro no pazneny 4/41 44,8
Wroro 3a cemectp 10/81 244.8 JK3aMeH
4. OCHOBBI BOJIHOBOH ONTHKU H

KBaHTOBOW (DU3HKHU




npopaboTKa
popanor Ortuer no
JICKLUIA, N
1a00paTOpHOI
CaMOCTOSITETTbHOE
MBVaCHIe pabote Ne36.
4.1 MWurepdepenus caeTa. ggHoﬁ " ITposepka
Judpaxius CBeTA. 2 421 51,1 ¥ . KOHTPOJIBHOM OIlK-1
HAY4HOI
Doto3hdexr. paboter Ne 2,
JIUTEPaTypBhl,
cobece0BaHuUE 110
pemienue 3a1a4y 9
N KOHTPOJIBHOM
KOHTPOJIbHOM aGote No 2
paboTsr Ne 2. p o
MOATOTOBKA K
1a60PaTOPHBIM
3aHATHUSM,
2 odopmnenue
oTyera o OTYET 110
nabopaTopHO’ 1a00paTOpHOI
o aborTe, abore Ne 42,
4.2 DneMeHTBl KBaHTOBOU P p
N— Arton c npopaboTka IIPOBEpKa
e N 2 2 100 JICKIIUH, KOHTPOJIBHOM OIlK-1
KITAaCCHYEeCKOH W KBAHTOBOH
. CaMOCTOSITEIbHOE pabotsr Ne 3,
TIO3HLIUH.
H3yUCHHE cobeceioBaHue 1o
yueOHOIl u KOHTPOJIbHOH
HAYYHOM pabote Ne 3.
JIUTEPATYPBI,
pemienue 3a1aq
KOHTPOJIbHOU
paboter Ne 3.
HWroro no pazneny 4 6/21 151,1
5. Bsenenune B aTOMHYIO U
SIEPHYIO QUBHKY
MOJITOTOBKA K
11a00paTOPHBIM
3aHATUAM,
odopmiteHue
oTyeTa 1o OTYET 0
nabopaTopHO nmabopatopHOit
pabore, pabote Ne 53,
npopaboTKa poBepKa
51 du3uka  Aapa WU o .
AP 2 2 221 80 JICKIIUH, KOHTPOJIbHOM OIIK-1
AJIEMEHTAPHBIX YaCTHUIL.
CaMOCTOSITEIILHOE paboter Ne 3,
U3ydeHue cobeceI0BaHUE 110
yaeOHOI 1 KOHTPOJIbHOM
Hay4HOM pabote Ne 3.
JATEPaTypBHI,
pelenue 3aaad
KOHTPOJIbHOU
pabotsr Ne 3.
Hroro no pazaeny 2/21 80
Hroro 3a cemectp 8/41 2 2311 3auér
Hroro no gucourinHe 14 [18/121 4 475,9 sK3ameH, 3auer |OITK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu pa3IMYHBIX BHUIOB ydeOHOM paboThl HambOosee d(QeKTUBHBIC
pe3yibTaThl OCBOCHUS IUCUUIUIMHBI «®Du3uka» Hal0T TpaaulUoOHHBIE 00pa30BaTENbHBIC
TEXHOJIOTMM,  TEXHOJOTMU  MPOOJEMHOro  OOYy4YeHMs, HMHTEPAKTUBHBIE  TEXHOJIOTUU,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJIOTHMH OPHEHTHUPYIOTCA Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEcCa, MPEANOJJAralllyl0 MpsAMYH TpPaHCISALUIO 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpPOYKTUBHBIN XapaKTep.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Nndopmanonnass jekuusi -  [OCIENOBATEIbHOE  M3JIOXKEHHE  Marepuana B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecenia mpemnogaBaress U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOIEHUH MO KaXIOMY BOMPOCY IUTAHA 3aHATHS C €OUHBIM JUISI BCEX MEpeyHEM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOM JTUTEPATYPHI.

[IpakTHueckoe 3aHATHE, MMOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHMM M HABBIKOB 110
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi pabota — opranusanus yueOHol paboThI C pealbHBIMH MaTEPUATbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHasi paboTa € aHaJIOrOBBIMH MOJEISIMU
pealbHbIX 00OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUsS — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpas MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaluH JUIsl CTAMYJIMPOBAHUS AKTUBHOW MI03HABATEIbHOU AEATEIBHOCTHU CTYIEHTOB.

®opMbl y4eOHBIX 3aHATHUI C UCIOIB30BAHUEM TEXHOJIOT M MPOOIEMHOT0 00Y4EHUs:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, IMpeanoiararoliee MOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3JIUYHBIX HAayYHBIX I10/XOJIOB,
ABTOPCKHME KOMMEHTApUHU, CBSI3aHHBIE C PA3NMYHBIMU MOJEISMHM HUHTEPIPETAlUU U3Yy4aeMoro
MaTepuaia.

[IpakTuueckoe 3aHaTHEe B ¢GopMe NPAKTHKyMa — OpraHu3anus ydeOHOW paboThl,
HarpaBJieHHAsT Ha pelIeHHuEe KOMIUIEKCHONW y4eOHO-TI0O3HABATENbHON 3a/auyu, TpeOylomen oT
CTYyJIeHTa IPUMEHEHUS KaK HAYYHO-TEOPETUYECKUX 3HAHUM, TAK U TPAKTUYECKHUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENLHOTO MPOIecca, KOTopast
IIpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEUMATU3UPOBAHHBIMU  TEXHOJOTHMAMHM  TakOro  pojJa  NOPUHIMI  HUHTEPAKTUBHOCTH
MpOCJIEKUBAaEeTC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30OBaTENbHBIX  TEXHOJIOTHH.
WHTEpakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOLICHHS B X0 00pa30oBaTeIbHOTIO
npolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBaroLIeiics HHPOPMAIIMOHHO-PECYPCHOM
CpEeJBl.

@®opMmbl yuyeOHBIX 3aHATHI C HMCHOJB30BAaHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlexuusi «0OpaTHON CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3a-MJIaHUPOBAHHBIMU OMIMOKAMH ), IEKIUs-0ecea, TeKIUs-TUCKYCCHSL.

CeMuHap-IuCKycCcHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iudo CIHOpPHOro BOMpoOca,
npoOJieMbl, BBHISBICHHE MHEHWH B Tpymmne (MEXIpYNIOBOW JHMAlor, JTUCKYCCHS Kak
CIIOp-IaJor).

4.  HWudbopMallMOHHO-KOMMYHUKAIIMOHHBIE ~ O0Opa3oBaTelbHbIE  TEXHOJNOTUH  —
opranusaiusi 00pa3zoBaTeIbHOTO MPOIecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
IPOTPAMMHBIX CpeJl U TEXHUYECKHUX CPEJCTB PabOThI ¢ HHPOPMAIIUEH.



@opMbl  y4eOHBIX 3aHATUH C  HCIOJIb30BAaHHMEM HMH()OPMAIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHIA:

Jlexuusi-Buzyanu3auuss — W3JI0KEHUE COJACPKAHUSA COMPOBOXKAACTCS Tpe3eHTaIei
(memoHcTparuel yueOHbIX MaTepUajIoB, MPEICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMaXx, B
T.4. WUTIOCTPATUBHBIX, IPaUIEeCKUX, ayH0- U BUICOMATEPHAIIOB).

[IpakTrueckoe 3aHsATHE B pOopME pEe3eHTAIIMN — IIPEICTABIICHUE PE3YJIbTATOB IMTPOCKTHOM
WJIU UCCIIEIOBATENIBCKOM JIEATEbHOCTH C UCIIOJIH30BAHUEM CIEIIUATU3UPOBAHHBIX TPOTPAMMHBIX
cpen.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOH PadoThl 00y4yaroIMXCcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHoYHbIE CPeICTBA IJIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbI B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIIHMHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypAa:
1. lemunuenko, B.M. ®usuka : yueonuk / B.1. lemuauenko, U.B. lemuauenko. — 6-¢

u3n.,mepepad. u gom. — MockBa : MHOPA-M, 2016. — 581 c. - Pexum pgocryma
https://znanium.com/]. — (Beicmiee obpa3oBanue: bakamaspuar). - ISBN 978-5-16-010079-1
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qu6HHe AYAUTOPUUN IOJI ITPOBCACHU A 3aHSTUN JICKIHUOHHOT'O TUIIa
OcHalleHue ayIuTOPUH:
MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEIauH U MPeICTaBICHUS HHPOPMALIUH.

VY4ebHas ayquToOpus A7 IPOBEACHNUs J1abopaTopHBIX padot: Jlaboparopus « MexaHukw,
MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKI

OcHarieHue ayauTopuu:

JIaGopaTopHble YCTaHOBKH, U3MEPHUTEIbHbBIE NPUOOPHI I IPOBEACHUS J1a00PATOPHBIX
pabor:

1. banucTuueckue MassTHUKH.

2. MastaHuk OGepOeka.

3. ®u3nvecKkuil MasTHHK.

4. locka I'anpToHA.

5. JlaGopaTopHasi yCTaHOBKa Ul MCCIIEOBAHUS PACIIPENICIICHUSI TEPMOIIICKTPOHOB 10
MOJTYJIFO UX CKO-POCTH.

6. JlaGopaTtopHasi ycTaHOBKa JIsi ONpEACTCHUS IOKa3zaTeliel aanadarhl Y METOJIOM
Knemana u /lezopma.

7. JJabopaTopHast ycTaHOBKa JJIsi IIPOBEPKU 3aKOHA BO3PACTAHUS SHTPOIHMHU B MPOIECCE
Ju(dy3un ra3oB Ha MOJIENIU [TEPEMEIINBaHUS IapPOB.

8. JIaboparopHasi yCTaHOBKa JUIsl TPOBEPKH 3aKOHOB BO3PACTAHUS SPHTPOITUH B IPOLIECCE
TeriooOMeHa.

9. VYcranoBka naGopaTopHas sl W3YyYCHHS 3aBUCHMOCTH CKOPOCTH 3ByKa OT
temreparypsl "M®P-C3-M"

10. VYcraHoBka saboparopHas Ui HCCIEAOBAaHUS TEIUIOEMKOCTH TBEPAOIrO Tela
"M®-TET-M".

11. YcranoBka nabopaTtopHasi AJisl ONpPENENIeHNs YHUBEPCAIbHOM Ia30BOM MOCTOSIHHOM
"M®-OI'TI-M".

12. Ctenn mabopaTOpHBIiA Ta30BBIE TPOIECCHI.

13. MeputenbHbIi HHCTPYMEHT.

VYyeOHast ayautopus JAJs MpPOBEAEHUS JlabopaTopHbIX pa-001: JlaGopaTtopus
«DNEeKTpUYECTBA U ONITHKI

OcHarienue ayauTopuu:

JIaGopaTopHble YCTaHOBKH, U3MEPUTENbHbIE MPU-00PHI [Tl POBEICHHS JTaO0OPATOPHBIX
pabor:

1.JIaGopaTopHasi ycTaHOBKa JUIsl MCCIIEJOBAHUS AIIEKTPOCTATUYECKOTO OISl C TOMOIIIBIO
OJIMHAPHOTO 30H/1A.

2. YcTaHOBKa JUIS IIYHTUPOBAHUS MIJUTMAMIIEp-MeTpa.

3. YcraHoBKa J1abopaTopHast IS ONPe/IeIICHAS WHIYKTUBHOCTH COJICHOW 1A 1 MAarHUTHOM
IPOHHIIAEMO-CTH.

4. YcraHoBka jabopaTopHasi JJIs M3YUEHHs] pPe30HAHCa HAIpPSDKEHHH M ONpeesIeHUs
UHTYKTUBHOCTH

5. JIaGoparopHasi yCTaHOBKA JIJisi M3yYEHUS JJIMHBI CBETOBOW BOJIHBI M XapaKTEPHUCTHK
TU(PPaKIMOHHON PELIETKH.

6. JlabopaTopHasi yCTaHOBKA IS OIPEACICHHS paadyca KPUBU3HBI JTUH3BI U JITHHBI
CBETOBOM BOJIHBI € MOMOIIIBIO KoJter] HproToHa.

7. JlaboparopHasi ycTaHOBKa JUIsl OTPEICICHUS KOHIIGHTPAIlMM PAcTBOPOB caxapa U
MOCTOSIHHOM BpaIlleHUsI.

8. HcTouyHnKN NUTAHUS TOCTOSHHOT'O TOKA.

9. Marasun emkocreii Time Electronics 1071.

10. Mara3un emkoctu P-513.

11. Mara3un unayktuBHocTei Time Electronics 1053.
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13. MynpsTumetps! nugppossie MAS-838.
14. Mynstumetpst APPA 106,203,205.
15. Ocummnorpad nByxkananbneiii GOS-620 FG.
16. I[Tonspumerp CM.
17. MepuTenbHbII UHCTPYMEHT.

VYuebHas aynuTopHs JUIS MPOBEACHHUs JabopaTopHbIX pa-00T: Jlaboparopus «Atoma,
TBEPJIOTO TEJIa, SIPa»

OcHarieHue ayauTopuu:

JlaGopaTopHbIe YCTaHOBKH, U3MEPHUTEIbHBIC IPU-00PBI IS IPOBEICHUS J1a00PaTOPHBIX
pabor:

1. JlTaboparopnas ycranoBka juis "M3yuenus BHemHero gporodaddexra’.

2. YcTaHOBKA ISl M3Yy4YCHHs CIIEKTPa aToMa BOJO-POAA U ONPEACICHUS MOCTOSTHHOM
Punbepra.

3. YcraHoBka 1abopaTopHasi JIJIsl OTIPEICIICHUs TOTEHIMalIa BO30YKICHHS Ta3a.

4. YcTaHOBKa JJIs1 OTIPEIENICHUS JUIMHBI POOETa YaCcTHUI] B BO3TyXe€.

5. M3mepur.ckopoctu cueta Y UM2-2.

6. MonoxpomaTtopst MYM-1.

7. Mynbstumetpst APPA 205, 207.

8. Ocumnorpad nByxkanabnbeii GOS-620 FG.

9. MepuTeNbHbI HHCTPYMEHT.

VY4eOHble ayAUTOpPUM JUISI TPOBEACHMS] MPAKTUYECKUX 3aHATUI, TPYNIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTALMH, TEKYLIETO KOHTPOJIS U IPOMEKYTOYHOM aTTECTalluK

OcHarienue ayauTopuu:

WHTepakTBHAs JOCKA, IPOEKTOP;

MynbTUMEAUIHBINA TPOEKTOP,IKPaH.

YuebOusie AYAUTOPUHU IJid BBINMOJHCHUA KYPCOBOT'O HPOCKTHPOBAHUA, MMOMCIICHUA JJIA
CaMOCTOSITENLHOM PaboTHI.

OcHarienue ayauTopuu:

[Tepconanphbie KommbioTepbl ¢ makerom MS Office, ¢ Bbixomom B MHTepHET H ¢
JIOCTYTIOM B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenne ansg  XpaHeHUuss W MOPOPUIAKTHUECKOTO OOCTYXKH-BaHHUS y4eOHOTO
000opyI0BaHUS

OcHarieHue ayauTopuu:

Cremnaxu, ceidnl 11 XpaHeHU yaeOHOT0 000-pymoBanus. MHCTpYMEHTHI JJIs peMOHTA



Hpuioxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[To gucnuruinHe  «®u3Mka» OPEeIyCMOTpPEHA  ayJuTOpHas M BHEayAUTOpPHas
caMOCTOsTeNIbHas paboTa 00y4JaroIUXCs.

AyIuTOpHAas caMOCTOATENNbHAs paboTa CTYJACHTOB MPEAINOIAraeT peluieHne KOHTPOIbHBIX
3a[a4 Ha IPAKTUYECKUX 3aHATUAX.

IIpumepHbIe ayIuTOPHBIE KOHTPOJIbLHBbIE padoThl (AKP):

AKP Nel «Mexanuka. Moaekyasipaas ¢pusznka. Tepmoaunamuka»

1. Pajiyc-BeKTOp 4aCTULBI H3MEHSeTCs 110 3aKoHy: I =5t%i + j+ 2tk .

Omnpenenuth: 1) ypaBHEHHE TPACKTOPHH YaCTHIBI; 2) CKOPOCTh M YCKOPEHHME YaCTHIBI B
MoMeHT BpemeHHU {p=1 c; 3) xacaTeqbHOE U HOpPMaJIbHOE YCKOPEHHE TOYKH B 3TOT K€ MOMEHT
BPEMEHH.

2. OIMH MOJb MJIEAJTLHOTO OJIHOATOMHOTO Tra3a COBEpIIAET MPOIECcC
1-2-3. Ty = 100K. Ha yuactke 2-3 K Ta3y HOJIBOAST KOJHYECTBO
temnotel Q23 = 2,5 x/xc. Haiture oTHomeHue paboTsl Ajos3, o =
COBEpILIAEMOM T'a30M B XOJI¢ IpoIiecca, K KOJMUECTBY TeIIOTh  Q1.p-3,

[OIVIOLEHHOMY I'a30M. o

3. Ha 6apaban pagmycom R = 15 cm HamoTtano HUTB. K KOHH%’ HUTH NPUBSI3aH IPy3 Macco m =
800 r, KOTOpBIK omyckaeTcs ¢ yckopeHuem a = 1,5 wm/c”. Omnpenenutre MOMEHT HHEPIUHU
Oapabana.

4. Crepxenb nnuHod 1,5 M u Maccoil 10 Kr MOKeT BpamiaTbCsi BOKPYI HETOIBMKHOM OCH,
IPOXOJAIIEeH yepe3 BepXHUIl KOHEll cTepkHA. B cepenuny crepkHs yaapser myis maccoi 10 T,
JeTduas B TOPU30HTAIBHOM HampaBjieHuu co ckopocThio 500 M/c u 3acTpeBaet B crepkHe. Ha
KaKOH yroJl OTKJIOHUTCSI CTEpKEHb Iocia yaapa’?

5. Onpenenute, IpH KaKOW TeMIlepaType Tas3a, COCTOSIIEr0 W3 CMECH a30Ta W KHUCIOpoJa,
HanboJIee BEPOSTHBIC CKOPOCTH MOJICKYJI a30Ta M KHCIIOpOoia OyIyT OTIIMYATHCS IPYT OT JIpyra
Ha Av = 30 m/c?

AKP Ne2 «Quekrpocrarnka. [loctosHubli Tok. MarHuTHOE 1M0JIe»

1. B Ttpex BepmmHax KBagpara co CTOpoHOM a=40 cM HaxoIATCi OJMHAKOBBIE
MOJIOKUTENbHBIE 3apsapl 1o 6,4 HKin kaxnapiidi. HalTh HanpspKeHHOCTh M MOTEHIUAT
ANEKTPUYECKOTO I0JIs B YETBEPTOM BeplumHe. PaccuuTaTh pa3sHOCTh IOTEHIIMATIOB MEXIY
IIEHTPOM KBaJIpaTa M Y€TBEPTOM BEPIIHHON.

2. Hapuc. £1=1,0 B, €2=2,0 B, £3=3,0 B, r1=1,0 Om, 1,=0,5 Om, r3=1/3
OwMm, R1=1,0 Om, R3=1/3 Om. Onipenenwre: 1) critbl TOKa BO BCEX
y4acTKax Ieny; 2) TeIIOBYI0 MOIIHOCTh, KOTOPAasl BBIIEISICTCS
Ha CONPOTHUBIICHUH R3.
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3 Kongencatop ¢ emkocThio 4 MKD 3apsinian OT UCTOYHHKA TOKA C HampspkeHneM 36 B u
NPUCOCTUHUIN B Toukax A u B ¢ Garapeeli He3apsHKEHHBIX KOHJIEHCATOPOB, H300paKeHHON
Ha pucyHke k 3amade 15.3. [lpuuem C1=3Mk®, C,=5 mx®d, C3z=24 mx®d. Haiitu 3apsan,
KOTOpBI mocie 3Toro Oyaer mMmers koHzaeHcatop Cs, U U3MEHEHUE OOLIel 3HEepruu Bcex
YETBIPEX KOHICHCATOPOB.

4. KpyroBoii BuTok paguycom R=15,0 cM pacnoioxeH OTHOCUTEIHbHO O€CKOHEYHO JITTHHHOTO




MIPOBO/IA TAK, YTO €ro IJIOCKOCTh MapayuieiabHa nmpoBoay. [leprneHaukymsp, BOCCTaHOBICHHBII
Ha MPOBOJI U3 IIEHTPA BUTKA, SBJISICTCS HOPMAJIBbIO K IJIOCKOCTH BUTKa. Cujia TOKa B MPOBOJIE
1:=5A, cuna Toka B BuTKe Toku I,=1A. PaccrosHue oT nieHTpa BuTKa 10 npoBoja d=20 cm.
OrnpenennTe MarHUTHYIO MHJYKIMIO B IIEHTPE BUTKA.

5. Ha pacctositnuu a = 1 M OT IJIMHHOTO MpSIMOTO MpoBojia ¢ TokoM [ = 1kA Haxomutcs
KOJbplo paguycoM r = 1 cm. Komibio pacnoyiokeHo Tak, YTO MarHUTHBIM MOTOK,
MIPOHM3BIBAIOIINN €ro, MakcuMasieH. OmnpeaennuTe, Kakoi 3apsa MpoTedeT MO KOJIbIY MpH
BBIKJIIOYEHMH TOKa B poBoJie. ConpotusiieHue koypla R = 10 Om.

AKP Ne 3 «BosiHoBasi onTHKA»

1. [TmockoBBITyKIIasl CTEKIISTHHAS JIMH3A C PaIuyCcOM KPUBU3HBI CPeprUUIecKoii moBepxHOCTH R
= 12,5 cM npmwkara K CTEKJISSHHOW IUIaCTUHKE. [[nameTp HEKOTOpOro TEMHOIro KOoJiblla
Heiorona B otpakenHoM cere d; = 1,0 MM, Tuamerp »e TEMHOT'O KOJbIA, IMOPSIKOBBII
HOMEp KOTOpOro Ha 5 equnuiy 6osbiie, d; = 1,5 mm. OnpeiesiuTh JUIMHY BOJIHBI CBETa A.

2. Ha mudpaknnoHHyo pemeTky majaeT HOPMaIbHO MYyYOK CBETa OT paspsaHOW TPYOKH,
HANOJTHEHHOW BoxOpoAoM. YeMmy noikHa OBITH paBHA IOCTOSIHHAS PELIETKH, YTOOBI B
HarpapjieHuu ¢ = 41° coBnananu ase TMHUM: A1 = 6563 A (MakcHUMyM TpeTbero nopsika) u
L2 =4102 A (MakcUMyM 4eTBEpPTOro MopsaKa)?

3. [lepBslii MONSIpU3aTOp YCTAHOBJEH TaK, YTO €r0 MJIOCKOCTh MPOIMYCKaHUS BEPTUKAIbHA,
BTOPOU MOJISIPU3ATOP Pa3BEPHYT MO OTHOIICHUIO K TIEPBOMY Ha YroJl 20°. Bo ckombKo pa3
U3MEHUT UWHTCHCUBHOCTh €CTECTBEHHOro cBeTa Takas cucrema? [lom kakum yriom K
BEPTHKAJIC HY)KHO YCTAaHOBHTH TPETUU TOJISPHU3ATOP, YTOOBI CBET Yepe3 TaKyI0 CHCTEMY HE
npomiesn?

AKP Ne 4 «KBanToBas Mexanuka. KBanroBass MexXaHuKa»

1. Yepnoe Teno Harpenu ot temnepatypsl 600 K no 2400 K. Bo ckonbko pa3 yBeauuuiach
oOmiass TeroBas JHEprus, usiydaemas TenoM? Ha CKOJIBKO M3MEHWIAch AJUHA BOJIHBI,
COOTBETCTBYIOIIAasl MAKCUMYMY SHEPTUU M3IYYEHMsI U CIIEKTPAJIbHBIN COCTAB U3JIY4ECHHUS?

2. ®otoH c 3Heprueit 1 MaB paccesiics Ha cBOOOIHOM MOKouBLIEMcs 3ieKTpoHe. Haiitu yron
paccesHUs (OTOHA M KUHETHYECKYI0 SHEpPrui0 3JEKTPOHA OTAa4yM, €CIM B pe3ysbTaTe
paccesiHus IyTMHA BOJIHBI (POTOHA M3MEHMIIach Ha 25%.

3. Ilpu moodepenHOM OCBELIEHHHM MOBEPXHOCTH HEKOTOPOrO MeTajlla CBETOM C JUIMHAMU
BosiH 0,35MkM u 0,54 MKM OOHapyXWiIH, YTO COOTBETCTBYIOLIME MAaKCHMYyMbl CKOPOCTHU
(OTO3EKTPOHOB OTJIMYAIOTCS APYT OT jApyra B 2 pa3za. HaliTu paboTy BbIXO/a 3JIEKTPOHOB C
IOBEPXHOCTHU 3TOT0 METAJLIA.

4. Tly4ok HapamielbHO ABIKYIIMXCS 3JEKTPOHOB, HMerommx ckopoctn 10° m/c, mamaer
HOpMaJIbHO Ha auadparMy c JUIMHHOM mienbto mupuHod 1 Mxm. Ha skpane 3a mienpio Ha
paccrosauu 0,5M oOpasyeTcs qudpakiunoHHas KapTuHa. OnpenenuTh JTUHEHHOE pacCTOSHUE
MeXy TU(pakIMOHHBIMU MUHUMYMaMHU IEPBOTO MOPSIKA.

5. Bo ckonbko pa3 n1edpoiinaeBckast JIMHa BOJIHBI YaCTHIIBI MEHBIIIE HEONPEASTCHHOCTH AX ee
KOOPJIMHATBI, KOTOpasi COOTBETCTBYET OTHOCUTENILHON HEONpPeIeIeHHOCTH uMItynbca B 1% ?

6. DIEKTPOH HaXoAUTCA B OECKOHEYHO INTyOOKOH MOTEeHIMaIbHOH siMe mupuHoil €. B kakux
TOuKax B uHTepBajie ) <x < { IUIOTHOCTb BEPOATHOCTH  HAaXO0XKJIEHUS DJIEKTPOHA Ha MIEPBOM
Y BTOPOM JHEPreTUYECKUX YPOBHSX OJMHAKOBAa? BBIUMCINTH IJIOTHOCTH BEPOATHOCTH AJIS
ATHX ToYeK. Perenne noscHUTh rpaduyecku.

AKP Ne 5 «®@u3uka aroma u siapa»

1. BprauciIuTh UHAYKOUIO MArHuTHOIrO II0JIA B LEHTPC aroMa BOAOpPOAA, 06pa30BaHHOF0
BpalieHUEM DJJICKTPOHA TIO0 TMEepPBOM OOPOBCKOW OpOMTE (CUMTATh BPAIIAIOIIMICS AJICKTPOH
KpPYTOBBIM IOCTOSIHHBIM TOKOM).

19 + 19 v v
2. [Tokosmuiics mon He™ ucmyctin hOTOH, COOTBETCTBYIOIIHI TOJIOBHOM JIMHUU cepuu JlalimaHa.




Haiitu sHEpruro, IMIyabC U Maccy 3Toro (poroHa.

23 _ 4 "
3. Ilpemapar ;U maccel M = 1 1 u3ny4aer 1,24-10" a — yactun B cekynny. Haiigure neprox
110JIypacnajia 3Toro rnpenapara, €ro Ha4ajJbHYH aKTUBHOCTb U aKTUBHOCTB uepe3 1Mpa Jer.

4. SAnpa nutusa-7 6omMOapAUpyOTCS MPOTOHAMHU. B pesynbTaTe MpoTEKaHUs SICPHON pPEaKIMH
00pa3yroTcs JIB€ OJJMHAKOBBIX YacTUllbl. HailT uMnynbebl 3Tux yactuil. [loJ kakuM yriom oHU
pazierarorcs? CuuTaTh, YTO SAPO-MUILIEHb HEMOABMXKHO, a DHEPIHsl HAJETAoIero IpoTOHA
paBHa 2,6M»>B

BHeaynuTopHasi camocTosiTeJibHasi padora 0o0y4aromIMXCs OCYIIECTBISIETCS B BHUIE
U3YUYEHHSI TUTEPATypPhI 0 COOTBETCTBYIOLIEMY pa3Jielly ¢ MpopabOTKON MaTepHasa; MoAr0OTOBKU
K BBINOJHEHUIO J1A0OpAaTOPHBIX paboT Mo (hu3HKe, MOJATOTOBKA K CEMHUHAPCKUM 3aHSTHUSIM U
BBITIOJIHEHUE UH/IUBUIYATbHBIX 3a/IaHUM.

IlepeyeHb TeM A5l MOATOTOBKY K CEMUHAPCKUM 3aHATHAM:
Tema 1. IIpumeHeHne 3aKOHOB COXpAaHEHHUS JIJIs ONIPENIETIEHHsI CKOPOCTH TOJIETa MYyJIN

1. Umnynsc marepuasibHOM TOYKM. MMIynbc cucTembl. 3aKOH COXpaHEHUs HMIIyJbCa.
[TenTp Macc cucTeMbl MaT€pUAIIBHBIX TOUYEK.

2. MoMeHT uMmIyibca yacTulibl. MOMEHT UMITyJIbCa CUCTEMBI. 3aKOH COXPAaHEHUS] MOMEHTA
MMITYJIbCA CUCTEMBI MATEPUAIIBHBIX TOUYEK.

3. Pabora cuibel. MomHocTh

4. KoHcepBaTtuBHble (HOTEHIMATIbHBbIE) CcUIbl. [loTeHIMambHas 3HEPruUsi CUCTEMBI
MaTepuaibHbIX TOYEK. CBsA3b CUJIbI U IOTEHIUAIBHON YHEPIHH.

5. KuHetndeckas 3HEpPrus CUCTEMBI MAaTEPUAIbHBIX TOYEK

6. 3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIHH CUCTEMBI MaTepUaIbHBIX TOUEK

7. YIpyrue u Heylnpyrue coyaapeHus.

Tema 2. Z[I/IHaMI/IKI/I BpaaTeJIbHOIO ABUKCHUSA TBEPLAOTO TECJIa BOKPYT HEIOABH>KHOM OCH

1. Amnasmorus XxapakTepUCTHMK W YpPaBHEHUH IIOCTYNATEIBHOIO M BpalllaTEIbHOIO
JIBUKCHHSL.

2. OCHOBHOE ypaBHEHHUE TMHAMHKH ITOCTYNATEIbHOTO JBM)KEHUS (J1Ba BUJIA).

3. OcHOBHOE ypaBHEHHE TMHAMUKH BpaIllaTeIbHOIO ABM)KEHUS (1Ba BUA).

4. MOMEHT CUJIBI U MOMEHT UMITYJIbCa.

5. MoOMEHT uHepIuu TBEPAOIo Tena.

6. Teopema Illtelinepa.

7. llpumenenue teopems! llITeliHepa M cBOMCTBAa aJAUTUBHOCTH MOMEHTAa MHEPLHH B
IIPOCTHIX CIIy4asiX.

Tema 3. DneMeHTBI CTaTUCTHUYECKON (PU3UKU

. /IBa MeToa onucanusi MaKpOCKOITUYECKUX CUCTEM.

. ITapameTpsl cOCTOSIHUSA.

. PaBHOBeECHBII npoliecc.

. OcHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH T'a30B.
. YpaBHEHNE KHHETUYECKON TEOPUU T'a30B.

. DHeprusi MOJIEKyJ ras3a.

. Pactipenenenne Makcaeia.

. Ananu3 pacnpenenenus Makcsena.

. XapakTepHbIE CKOPOCTU MOJIEKYJI UJI€aIbHOTO Ta3a.

O 0 ~JIN DN WN —




rasa.

Tema 4. Ilepoe Haua0 TEPMOJAUHAMUKH
1. Hasnenue u temneparypa ¢ Touku 3peHuss MKT. YpaBHeHue cocTosiHUS M1€aIbHOTO

. Ilepoe Ha4yasI0 TEPMOJAUHAMUKH.

. Pactipenienienrie sHepruu Mo CTENEHsIM CBOOOIBI.

. BHyTpeHHss sHeprus Kak QyHKIHUS COCTOSIHUS CUCTEMBI.

. Pabota xak ¢yHKIIHS mporiecca.

. U30TepMuuecKkuii, "30XOpUUECKUI 1 N300apHUECKHI MPOIECCHI.

. Termoemkoctb. OTHOLIEHUE TermoeMkocTel. [lokasaTens aanadaThl.
. Annabarudeckuii mpornecc. YpaBuenue Ilyaccona.

01N DN B W

Tema 5. Bropoe Hauano TepMOAMHAMUKH

1. OOparuMmbie 1 HEOOpPATHMBIE POIICCCHI.
2. Bropoii 3aK0H TepMOJMHAMUKH.
3. IlpuBeneHHOE KOJMYECTBO TEIJIOTHL. OHTpomnus Tena. CBoicTBa AHTPONHUU

HSOHI/IpOBaHHOﬁ CHCTCMBI.

4. HW3meHenue OHTPOIINHU B U30IpOoHecccax ¢ nACAIbHBIM I'a30M.
5. TepMO,I[I/IHaMI/I‘leCKaﬂ BCPOATHOCTb COCTOSAHHA CUCTCMBI. CTaTUCTUYECKUH CMBICI

BTOpPOI'O Ha4YaJla TCPMOJWHAMUKHU.

Tema 6. HccnenoBanue QJICKTPOCTATHUYCCKOI'O I10JIA € IIOMOIIBIO OJUMHAPHOI'O 30HAa

1. DnexTpocraTueckoe nojue. DIeKTpudeckuii 3apaa. 3akoH Kyiona.
2. HanpsikeHHOCTb 3JI€KTPOCTaTHUECKOro Mojs. [IpuHIun cynepno3unmm.

3. Ilotok Bextopa £ . Teopema I'aycca.

4. IloTeHIMABHOCTD 3IEKTPOCTATUYECKOTO MOoJIsl. Teopema 0 HUPKYISIUH.

5. CBs13p ME&Xly HAIIPSHKEHHOCTBIO ¥ TIOTEHIIUAJIOM.

6. 'eomerpuueckoe onucanue nojsi. CUioBble TMHUN. DKBUIIOTEHIIMAIbHbBIE TOBEPXHOCTH.

Tema 7. [I0CTOSTHHBIN 3JIEKTPUYECKHM TOK.

1. DOnextpuueckuii Tok. [IMOTHOCTE TOKA. YpaBHEHHE HENPEPHIBHOCTH.
2. 3axkoH Oma i1 oAHOpOJHOro ydactka unenu. ConpoTHBIEHHE IPOBOJHUKA.

CoenuHeHre COPOTUBIICHUH.

3. 3akon Oma Jy1st HeOJTHOPOJHOTO yyacTka nenu. Ctoponnue cuibl. I/C.
4. TlpaBuna Kupxroda.
5. MomHocTts ToKa. 3akoH Jlxoynsa-Jlenua.

Tema 8. I/I3y‘~ICHI/I€ pE30HaHCa HaHp}DKCHI/Iﬁ " OIIpCACIICHUC MHAYKTUBHOCTH KATYIIIKU

1. Pe3oHaHCHBIN KOHTYD.

2. BoiHyXkeHHbIe KoJIeOaHMs B KOHTYpE.

3. Casur ¢a3 mexay BaenrHed /1C 1 TOKOM B KOHTYpe.
4. IlonHOE CONTPOTUBIICHHUE B LIENIN IEPEMEHHOTO TOKA.
5. Pe3onaHc HanpsKeHU.

6. AMIUIMTY/1a CUJIBI TOKA NTPU PE30HAHCE HATIPSIKEHUH.
7. BexropHas nuarpamma.

Tema 9. MaruuTtHoe nojie. DJIeKTpOMarHuTHasE MHAYKIIHS



1. cTOYHHMKM MarHuTHOTO 1MoJjsl. MarHuTHOE 1oJie JBUKYLIErocs 3apsaa U IPOBOJHUKA C
ToKOM. 3akoH bruo-CaBapa.

2. I1oTok 1 IUPKYISIIMS BEKTOpa MHIYKIUU MarHuTHoro noiisi. Teopema ["aycca u Teopema
0 LUPKYJIALHNH.

3. Cuna Jlopenna. [IBrkeHue 3apsHKeHHON YaCTHIIBI B MArHUTHOM TIOJIE.

4. Cuna Amrepa.

5. 3akoH anekTpoMaruuTHOM uHAYKIMU @apanes. [Ipasuio Jlenna.

6. BuxpeBoe a1eKkTpruuecKoe moJie.

7. SIBnenue camouHaykuuu. MuaykruBHocTh. ConeHouI.

8. DHeprus KOHTypa ¢ TOKOM U MarHAUTHOTO T1OJIS.

Tema 10. UaTepdepenius cBera

1. D5eKTpOMarHuTHBIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.

3. UuTepdepeniius ceera OT IByX UCTOYHUKOB.

4. UnTepdepeniius cBeTa oOT III0OCKONapalIeIbHON IITACTUHKH.

5. UuTepdepeniius ceera OT MIACTHHKY nepeMeHHoi TonuuHbl. Konblia HeioToHa.
6. [Ipumenenne nuaTepEepeHITNH CBETA.

Tema 11. dudpaxius ceera

1. SIBnenue nudpaxmun. OcoOeHHOCTD MU PaKIMK CBETOBBIX BOJH. udpakius Openens u
O®paynrodepa.
2. Ilpunnun I'toiireHca-®penens. YNOpOIIEHWE BBIYUCICHUN C MOMOIIBIO BEKTOPHOM
JarpamMMmBl.
3. Iudpakuust Openens Ha KPyriioM oTBEpCcTUU. 30HbI DpeHers.
4. Tudpakuus PpayHrodepa Ha y3Koil NpsIMOTUHEHHON 1ienu. YCIoBUS MakCUMyMa U
MUHUMYyMa. 3aBUCUMOCTh HHTEHCUBHOCTH CBETA OT yTIjia Iu(pakLny.
5. Judpakunonnas peuierka. OCHOBHBIE XapaKTEPUCTUKU AU(PPAKIIUOHHONW PELIETKH.
VYcn0oBus I1aBHBIX MAKCUMYMOB U MUHUMYMOB U J00aBOYHBIX MUHUMYMOB.

Tema 12. [lonspu3zanus cera

1. Ionsapuzanusa ceera. ECTeCTBEHHBIN U NOJISIPU30BAHHBINA CBET.

2. Ilonapuzanus ceeTa Npu OTPaKEHUHU U NPEIOMIIEHUH. 3aKoH bprocrepa.

3. llomspuzanus mpu ABoMHOM JyuernpenomiieHnd. CBoicTBa OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOT'O JTy4ei.

4. ITonsapuzauronssle npu3Msl. [Ipusma Hukoos.

5. 3akoH Mantoca. AHanu3 NOJISPU30BAHHOTO CBETA.

6. OnTryecky akTUBHBIE BELIECTBA. BpanieHue miocKoCcTH Moispu3aluy CBETa.

Tema 13. KBanToBas nmpupoaa ceeta. KoprnycKyisipHO-BOJIHOBOU Tyainu3m

1. TenmoBoe u3mydeHue aOCOMOTHO YepHOro Tena. 3akoH Crtedana — bonpimana. 3akoH
cMelieHus Buna.

2. KopryckynsipHO-BOJIHOBOM Jyanu3M cBeTa. DHEprust U UMIyiasc (orona. JlaBieHue
CBeTa.

3. ®otorpdext. 3akonsl pororddexra. Popmyna DAHIITEITHA.

4. O¢pdexr Komnrona. Popmyna Kommnrona.

5. BonHoBble cBoiicTBa yacTtull. JnvHa BoiHBI Ae bpoind. [TpuHuun HeonmpeaeneHHOCTH
[eiizenbepra.



Tema 14, 15. DaemMeHTHI KBAHTOBOM MEXaHUKHU

1. [Inanerapnas moxens aroma. [loctynarst bopa.

2. WznyyeHnue aroma BOJOpPOJAa U BOJOPOAONONOOHBIX cucTeM. CIeKTpaibHbIE CEpUU.
®opmyna bansmepa.

3. CexTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH Mo3mu.

4. KBaHTOBbIE UHKCIa, XapaKTEPU3YIOLIUE TOJIOKEHUE 3JIEKTpoHa B arome. KBaHTtoBaHue
sHepruu. KBantoBanue MomeHnta umnyisca. CIiuH 3J€KTPOHA.

5. Cxema sHepreTMYecKnx ypoBHEW aToma Boaopojaa. [IpaBmia orGopa mpu aTOMHBIX
nepexoiax.

6. 3anoJIHEeHKE STIEKTPOHHBIX 000JI0YEK B MHOTO3JIEKTPOHHBIX aromax. [Ipunuun [Taynu.

Tema 16,17.ATomHas u siaepHas Gu3nKa

1. SBnenwe paamoakTuBHOCTH. (OCHOBHOW 3aKOH  PaJMOAKTUBHOIO  pacmaja.
PanuoakTuBHbBIE PSAABL.

2. CocTaB ¥ XapaKTEPUCTUKUA aTOMHOTO sizpa. Snepusie cuibl. KanensHas u o0omouedHas
Mozenu anep. Paauyc sapa.

3. Macca u 3Heprus cBsi3u sapa. Y ieiabHasi SJHEpPrus CBA3H.

4. SInepuble peakuuu. DHEPruUs AIEPHON peaKinu.

5. VYpaBHeHHE M BHEpPreTH4ecKoe yciaoBHE o-pacnajga. CBs3b SHEPruU O-YaCTHIBI C
nepuoaoM nonypacnaaa. TyHHenbHbIN 3G dekT npu a-pacnane. CHeKTp o-4acTHll.

6. Xapakrtep cnektpa y-uziaydeHus. [Ipoueccsl B3auMOACMCTBUS Y-KBAHTOB C BEILIECTBOM.
3aBUCHUMOCTh WMHTEHCUBHOCTHU Y-M3JIyd€HUS OT TOJIIMHBI cjos BemecTtBa. CpaBHEHUE
IIPOHUKAIOIEN CLIOCOOHOCTH Pa3IUYHbIX BUJIOB U3JIYYECHHUS.

7. Tpu Buna B-pacmana. DHepreTUYecKuit crekTp P-uactuil. [ unore3a HEUTPUHO. 3aKOHBI
coxpaHeHus npu B-pacnaze. Jlentonsl. JlenTOHHBIN 3apsiI.

TeMbl 1151 CAMOCTOSITEJILHOTO N3y4YCeHUS

1. Bemnyxaennsie konebanus. Pesonanc

2. Bonnbl. YpaBHEHUE MII0CKOM BOJIHBL. Da30Bast CKOPOCTh, IJIMHA BOJIHBI, BOJTHOBOE YHCIIO.
WuTepdepenius u qudpaxius MEXaHHIECKUX BOJTH

3. MexaHuKa )KUIKOCTEH U Ta30B

4. PeanbHbIE Ta35l

5. DIIeMeHTHI HEPABHOBECHOM TEPMOIUHAMUKHI

6. IIpyHIIMT OTHOCUTENIBHOCTH B 3JIEKTPOAMHAMUKE. MAarHUTHOE MOJIe KaK peIsiTUBUCTCKUN
ekt

7. CeplleYHUKH B KaTyIlIKaX MHAYKTUBHOCTU. Buxpesbie Toku DyKo

8. BzauMopeicTBME H3Iy4EHHUSI C BEIIECTBOM: JIaBJIEHUE CBETA, JIIOMUHECIECHIIMS,
dboTOXHUMHUECKUE SIBICHUS, TUCTIEPCUS

9. DHEepreTUYeCcKrid CIIEKTP aTOMOB M MOJIEKYJI, PUPO/Ia XUMHUUYECKON CBS3U

10. AAnepuas ¢pusuka. TepmosiaepHas SHEprusi. JHEPreTHKa OyaYIIeTo

IIpumepHble HHAUBHUAYANBbHBIE JoMamIHue 3aganus (U/13)

WuauBuayanbHbIe 331a44 U3 UCTOYHUKA!

Koukwun 1O. I1. Yuebubie 3amaun no ¢usnke [DNEKTPOHHBIN pecypc]| : yaebHoe mocodue /
0. I1. Koukun ; MI'TY. - Marnutoropck : MI'TY, 2015. - 1 anektpon. ont. auck (CD-ROM). —
MakpooOBbeKT

3aoaua Ne 1 «Kunemamuka nocmynamenbHozo u 6pauiameibHo20 08UNCEHUA)

Touka IBIKETCS 110 OKPYKHOCTH paguycoM 4 M mo 3akony S=A+Bt° rpe S —



v -~ 2 o
npoiineHHsli myth, A=8 M, B=2 wm/c”, t- Bpems. Omnpenenutb, B KaKOi MOMEHT BpEMEHHU
2 o
HOpMaJIbHOE YCKOpeHHE paBHO 2 M/c”. HaliTu cKOpoCTh, TAHT€HIIMAIBHOE U MOJHOE YCKOPEHHE
TOYKH B 3TOT MOMEHT BPEMEHU

3aoaua Ne 2 «/lunamuxa nocmynamenbHozo 08UNCEHU)

Ha o06ox mMaxoBuka auamerpoM 60cM HaMOTaH HIHYpP, K KOHILY KOTOPOTO MPUBSI3aH IPy3 C
Maccoi 2 kr. OnpeneanTb MOMEHT HHEPIIUH MaXOBHUKa, €CJIM OH BpaIlasich PABHOYCKOPEHHO O]
JIEHCTBUEM Tpy3a, 3a BpeMs t=3¢ nmpuoOpesn yriioBy CKOpOCcTh 9 pas/c.

3aoaua Ne 3 «/lunamuxa epauyamenbHozo 08UMHCEHUAY

HaBans BUIC NHUJIMHApPA C FOpI/I3OHTaJIBHOI>'I OCBhIO BpalllICHHA HAMOTaHa HEBECOMAA HUThb, K
KOHILYy €€ IPUKPEIIeH rpy3. Kakyro yrioByro cKOpoCTh OyeT HMETh BaJl CITYCTs 2¢ Iocye Hayasa
JBUKEHUS Tpy3a, €ciIi Macca Bajia 4 kr, ero paauyc 20 cm, Macca rpysa 0,2 kr, AeficTBUEM CHII
TPEHHsI Ha JBIDKYIINECS Tella MOYKHO IpeHeOpeyb

3aoaua Ne 4 «3aKkoHbl coXpanenus 8 MeXanuke»

JlBa ManbIx mo pasmepy rpys3a maccamu mp=10 kr u mp=15 Kr mojBemeHbl Ha HUTAX
OJIMHAKOBOM 1iuHBI L=2 M B 0JJHO! TOUYKE U CONpPUKACAIOTCI MEXAY co00i. MeHbIIMii rpy3 ObLI
oTKI0HeH Ha yroi a=60° 1 ormymen. OmpeneTuTe BHICOTY, Ha KOTOPYIO TIOXHAMYTCS 00a rpy3a
nocJie abCONIIOTHO HEYNPYTOro yaapa

3aoaua N 5 «Mexanuueckue Koneoanus

[Tepuox 3aTyxatoniux kojedanuii paseH T = 4c¢, gorapudmMuueckuil JeKPEMEHT 3aTyXaHHs
1,6; HauanmpHast (asza paBHa 0. CmenieHue Touku B MoMmeHT T/4 paBHo 4,5 cMm. Hamwmcatsb
ypaBHEHUE Koe0aHUM U MOCTPOUTH rpaduK B Ipesesiax TpEX MeproI0B

3aoaua Ne 6 «Pensamueucmckas MexanuKka)

B mabGoparopHoil cucteme oTcueTra OJHA W3 JABYX OJWMHAKOBBIX YAaCTHI[ C Maccoil mg
MOKOUTCS, JIpyrasi JABMXKETCS CO CKOpOCThI0 v=0,8¢ MO HampaBIEHUIO K MOKOAILIEHCS YaCTHUIIE.
Ornpenenurte peNITUBUCTCKYIO MACCY JIBIDKYIIEHCS YaCTUIIBI B JIAOOPATOPHOM CHCTEME OTCUETa U
€€ KMHETHYECKYIO SHEPT U0

3aoaua Ne 7 «<MKT. Cmamucmuueckaa pusuxay

B cocyne o6bemom 20 1 HAXOIUTCS CMECh BOJIOPO/IA M TeNusl o JaBieHueM 2 atM. Obmas
Macca CMECHu 5 T. I/ISBCCTHO, qT0 cpelesm KHHCTHUYCCKAas 3Hepr1/m HOCTyrIaTeJ'IBHOFO ABUXXCHUSA
MoJieKyJ1 cMecH ra3oB paBHa 0,038 »3B. Bo ckonbKko pa3 OTIMYaOTCs MacChl BOJOPO/Ia U Telus B
cMmecu?

3aoaua Ne 8 «Hoeanvnuiii 2az»
3 MOns a30Ta IUJIOTHOCTBIO p=1,251<r/M3 M30XOpHO Harpeiau TakK, 4YTO €ro JaBJICHUE
5 5 .
m3menmnace ¢ 1,1-10° Ila mo 1,6-10°TIa, a 3aTtem wu300apHO CXalu A0 TEpBOHAYAIBLHOU
Temneparypbl. Onpenenure TemMrnepaTypbl B KaXI0M U3 TPEX OMUCAHHBIX COCTOSTHUIN U KOHEYHBIN

00wem raza. 3o0pasure rpaduku 3TUX MpoieccoB B koopaunarax P-T

3aoaua Ne 9 «llepeoe nauano mepmoounHamuxku



B pesynbrate M30TEpMHUYECKOTrO pacUIMpeHHst azoTa Maccoil M=0.2Krmpu Temmeparype
T=280 K o6bem ero yBenuumBaetcs B 2 pa3a. Onpenenuts: 1) paboTy A, COBEPIICHHYIO Ta30M
npu pacumpeHnu; 2) usmenenue AU BHyTpeHHEH sHeprum; 3) KOJHMYECTBO TEIIOTHI Q,
IOJIy4EHHOE Ia30M

3aoaua Ne 10 «Bmopoe nauano mepmoounamuku

Kycox apmga maccoir m =200r, B3areiii mpu temmeparype t; = -10C°, Obur Harper 10
temneparypsl t; =0C° u pacriaBneH, mocie 4yero obpa3oBaBmiasicss Bojga Oblla Harpera 10
temmeparypsl t3 = 10C°. Onpenenutb u3MeHeHne AS SHTPOIUU B X0JI€ YKA3aHHBIX IPOIECCOB.

3aoaua Ne 1 «Inekmpocmamura)

DIIeKTpUUYEecKoe 1oJje co3aano AByms 3apsaaamu q1=10 HKn u qu=-20 uKi, Haxoasimmmucs
Ha pacctosinuu d=20 cM apyr ot npyra. OnpeaenuTs Haps>KEHHOCTH MO B TOYKE A, yAaJIeHHOU
OT TMEpBOro 3apsiaa Ha pacctosHue r1=30 ¢cM u oT BTOporo Ha 1,=50 cMm. Paccuutath paboty,
KOTOPYIO HEOOXOJMMO COBEPIIMTH, YTOOBI TIEPEHECTH TOYCYHBIN 3aps qo:5-10'4 Kut u3 touku
HaxOoJAIIUKCA MOCEPEINHE MEKY 3apsiiaMu B TOUKY A.

3aoaua Ne 2 «llocmoannwlit 31eKmpudecKuil moK»
Ha puc. 3.1. &1=1,0 B, &=2,0 B, £3=3,0 B, r1=1,0 Om, 1,=0,5 Om, r3=1/3 Om, R3=1,0 Om,

R3=1/3 Om. Omnpenenure: 1) cuiabl TOKa BO BCEX YYacTKax IENMH; 2) TEILIOBYIO MOIIHOCTD,
KOTOPAsi BBIJICJISIETCS] HAa CONTPOTHBIICHUH R3.

EALE
R_: E;f 2

iz

nur 571

3aoaua Ne 3 «Maznumocmamuxay

[To n1ByM O€CKOHEYHO JIMHHBIM MPSIMBIM MapaljelbHBIM MPOBOAAM, HAXOIALIMMCS Ha
paccrosanu R=10,0 cMm apyr ot apyra B Bakyyme, TeKyT TokH [1=20,0 A u [,=30,0 A ogMHaKOBOTO
HarnpaBieHus. OnpeaenuTe MarHUTHYIO MHAYKIUIO 1ojs B, co3maBaeMoro Tokamu B TOYKaXx,
JeXalMX Ha MpsSMOH, coeluHAMUX 0ba mpoBoja, ecnu: 1) Touka C JI€XUT HA PacCTOSHUU
r=2,0 cM eBee JIeBOro npoBoja; 2) Touka [ JeXuT Ha paccTosHuM r2=3,0 cM mpaBee IpaBoro
mpoBoja; 3) Touka G JIEXKHUT Ha paccTosiHUU 13=4,0 CM TIpaBee JICBOTo MpoBoa

3aoaua Ne 4 «InekmpomazHumnas uHOYKUUA»

[TpoBoasiiuii MIOCKUIT KOHTYp, MMEIOIIUNA (QopMy OKpykHOCTH pamuyca r = 0,05 M
IOMEIIEH B OJHOPOJAHOE MAarHWTHOE I0Jie TaK, YTO JIMHUM MAarHUTHOW MHAYKUIUHU OIS
HaIlpaBJIEHbl NEPHEHAMKYIAPHO IIIOCKOCTH KOHTypa. ComporuBiieHne KoHTypa R = 5 Owm.
MarnuTHas MHIYKIMS MeHsercs no 3akony B = kt, rne k = 0,2 Tu/c. Onpenenure: a) 3.1.C.
MHAYKIMH, BO3HUKAIOILYIO B TOM KOHTYpe; 0) CHJly HHAYKLMOHHOTO TOKa; B) 3apsl, KOTOPBII
IIPOTEYET IO KOHTYPY 3a MEPBbIE 5 CEKYH]I U3MEHEHUS TOJIS.

3aoaua Ne 5 «Ilepemennuiii mok»



Karymika HaMoTaHa MeTHBIM MPoBoIoM auamerpoM d=0,2 mm ¢ oOmieii umHoi [=314 M u
uMeeT HHAYKTUBHOCTH L=0,5 ['H. OnpenenuTs COMPOTHRICHUE KAaTYIIKH: 1) B II€NX OCTOSTHHOTO
TOKA; 2) B LIENH IEPEMEHHOI0 TOKa ¢ yactoToi v=50 I'ry

3aoaua Ne 6 «Humepghepenyusn ceema om moyeuHvlxX UCHOYHUKOB)

B ompite IOHra Ha mytu omHOoro w3 HMHTEp(EPHPYIOUMX JTydeld MOMelIajgach TOHKas
CTEKJISIHHAS IIACTUHKA, BCJIEJCTBUE YETO LEHTPAJIbHAs CBETIasl 110JI0CA CMEILAIACh B IIOJIOKEHUE
[IEPBOHAYAJILHO 3aHATOE IISITOM CBETJIONW IOJIOCOM(HE cuMTas LeHTpanbHOM). JIyd magaer Ha
IUIACTUHKY IepHeHauKyispHo. Ilokaszarens npenomiieHus miactuHku n=1,5. JlimHa BOJHBI
A=6-10"" m. KakoBa TONIMHA TACTHHKH?

3aoaua Ne 7 «Humepghepenyun ceema 6 moHKuUX niaeHKax»

[TnockonapauienpHasi CTEKISHHAS TUIACTUHKA TonmuHOW d=1,2 MKM W C TIOKa3areineMm
MPEeNOMIICHUS Ng;=1,5 momeIIeHa Mexay AByMsl CpellaMH C TIOKa3aTeIsIMU MPEJTOMIICHHS N U Ny.
Cser ¢ juiHOM BOJHBI A=0,6 MKM IajjaeT HOpMaJIbHO Ha IUIACTUHKY. ONpenenuTe onTUYECKYIO
pa3HOCTh XOJa BOJH, OTPAKEHHBIX OT BEpPXHEH M HIKHEHW NOBEPXHOCTEH MJIACTHHKU U
OTIpeNIeNINTe, YCUJICHHE WIIM OCIa0JIeHne MHTEHCHBHOCTU MPOHMCXOIUT NMpPU MHTEP(HEpEeHIUHN B
CIEIYIOIIUX Clydasx: a) n1<n<ny; 6) ni<n>n;

3aoaua Ne 8 «/[lughpaxuyua @penena»

Haiinure pamuycel nmepBbiX Tpex 30H DpeHerns I IUIOCKOI BOJIHBI, €CJIM PAaCcCTOSIHUE OT
BOJIHOBOH IMOBEPXHOCTH 710 TOYKH HaOmoaeHus 1 M. Jimrnaa Bomas A=500 HM.

3aoaua Ne 9 «/Tugppaxuyus Ppaynzogepar

Haiitu Hanbonbmmii NOpsAA0K CIEKTpa Ui KEJNTON JIMHUN HAaTpUs C JUTMHOM BOJIHBI A=589
HM, €CJIU NOCTOsTHHAs AU(ppakIMoHHOM pemeTky d=2 MkM. CKOJIBKO BCET0O MaKCUMYMOB JIa€T 3Ta
pemetka? [Toa kakum yriioM ¢ HabIt0AaeTCs MOCISAHII MaKCUMYM?

3aoaua Ne 10 «Ilonapusayus ceemay

VYros Mexay IIOCKOCTAMM NPOIyCKaHUs ABYX MOJIIPU3aTOPOB PAaBEH 50°. EcrecTBeHHEI
CBET, MPOXOJIs Uuepe3 TaKylo cucremy, ocinadnsercs B 8 pas. [Ipenebperast morepsiMu cBeTa npu
OTpaXeHUHU, ONPEAETUTh KO3PPHUIIMEHT MOTIIOLIEHHS CBETA B MOJIAPU3ATOPAX

3aoaua Ne 11 «Tennoeoe usiyuenue»

Uepnoe teno Harpenu oT Temmneparypel 600K no 2400K. Bo ckoyibkO pa3 yBeauyuiaach
oOmas TemyjoBas dSHEprusi, w3maydaemas TenoM? Ha CKOJIbKO HM3MEHHWIACh [JIMHA BOJHBI,
COOTBETCTBYHOIIIAad MAKCUMYMY DHEPIU U3ITYUCHUA U Cl'IeKTpaJ'II)HI)II\/’I COCTaB HSHy‘-IeHI/ISI?

3aoaua Ne 12 «Domorghghexm

OrnpenenuTh HAUMEHBIINNA 3aICPKUBAIOIINH TOTEHITHAT, HEOOXOIMMBIN JJIsl PEKPAICHUS
OMUCCHH C TIOBEPXHOCTH (POTOKATO/IA, €CIIM OH OCBEIIASTCS U3MyYeHUEM ¢ AMMHOM BomHBL 0,4
MKM, a KpacHasi TpaHula JJIs Matepraiia karoga pasHa 0,67 Mkm

3aoaua Ne 13 «Ipghexm Komnmona»
®otoH ¢ sHeprueit | MdB paccesiiicss Ha CBOOOJHOM TOKOUBIIEMCS 3JieKTpoHe. Haiitu
KMHETUYECKYIO SHEPTHUIO AJIEKTPOHA OT/Ia4H, €CJIU B Pe3y/IbTaTe PACCEsHUs AJTMHA BOJIHBI (POTOHA



n3MeHWIach Ha 25%
3aoaua Ne 14 «Inemenmot K6AHMOBOU MEXAHUKU )

HpI/I ABWIKCHUHN YaCTHULBI BJOJIb OCH X CKOPOCTh €€ MOKCT OBITH omnpeaciicHa ¢ TOYHOCTBIO

(ommbkoi) 1o 1 cm/c. HaliTu HeonpeneneHHOCTh KOOPAUHATHI, €CJIM YaCTHUIICH siBiseTcs: 1)
3JIEKTPOH, 2) npobuHKa Maccoi 0,1

3aoaua Ne 15 «Hacmuuya 6 nomenyuaibHol amey

CoOcTBeHHast (YHKIHS, OIMUCHIBAIOMIAS COCTOSHUE MHKPOYACTUIIBI B OECKOHEYHO
. 7m
. . . w,(X)=Csin—x
IyOOKOH TMOTEHIMAIBLHON siMe IMPUHON {, UMEeT BHUJ I . Hcnons3ys ycioBus
HOPMHPOBKH, ONPEACIIUTh MOCTOSHHYIO C.

3aoaua Ne 16 «Amom no meopuu bopa»
BbraucnuTe paanycel IEPBBIX TpeX OpOUT JIEKTPOHA B aTOME BOJIOPOIA
3aoaua Ne 17 «H3nyuenue amomay

Haiitn Hanbonpllyto 1 HaMMEHbILYIO JJMHBI BOJIH cepuu IlamieHa B criekTpe u3mydyeHUs
Boziopofa. CpaBHUTH IIOJy4YE€HHBIE 3HAUYEHUS C JJIMHAMM BOJIH BUIAUMOTO U3JIYy4CHHUS

3aoaua Ne 18 «Paouoakmuernocmo)

192
[lepBoHavasibHasi Macca M30TOMNA UpUAUSA 7 paBHa M = 5 T, mepuoi noiypacnaaa 75

cyTok. Onpeznenure, CKOIBKO A1ep pacrnagercs 3a 1 cekyHay B 3ToM npenapare. CKOJIBKO aTOMOB
3TOro npenapara ocranercs yepe3 30 CyTOK M BO CKOJIBKO pa3 U3MEHHUTCS aKTUBHOCTB IIpernapara
3a 9TO BpeMs?

3aoaua Ne 19 «3akonsl coxpanenusn ¢ A0EpHBIX PEAKUUAX)

B neHTpe conHIa NpoTeKaeT TEPMOSAIEpHAs peaklMs CHHTE3a TIellds U3 BOAOPOAA, B
. 4
KOTOPOM M3 YEeThIpEeX MPOTOHOB 00pa3yeTcs siipo He™ u 1Ba mo3uTpoHa. 3anuiinTe 3Ty peaKiuio.
Kakue eme yactuiiel 00pa3yrorcsi B Hei?

\

3aoaua Ne 20 «Iuepeusn 6 A0epHbIX peAKUUAX»

Kaxkoe komgectso U «BBITOPAET» 32 TOJI B AJIEPHOM PEAKTOPE C IEKTPUIECKOU
MomHocThio 1 I'BT 1 k.11.4. 38%?  Cumnrare, 4To pacnan saep ypaHa nox AeHCTBHEM
TEIUIOBBIX HEHTPOHOB MPUBOJIUT K 00pa30BaHUIO U30TONOB KCeHOHa-141, cTpoHLua-92 u
TpeX BTOPUYHBIX HEUTPOHOB/



IIpuioxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

OIIK-1 YMEHHUEM HCIIOJIB30BATh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JUCIUILIVH B HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH, IPUMCHATH METOAbI MAaTEMATNYCCKOI'O
aHaJIM3a U MOACIIMPOBAHMSA, TCOPCTHICCKOI'O U SKCIICPUMCHTAJIbHOI'O UCCIICAOBAHU

3HaTe

OCHOBHBIE TCPMUHBI, OTIPECIICHUS U TIOHATHUS
¢duzuku. OCHOBHBIE METO/IbI UCCIIETOBAHUI
UCTIONIb3YEMBIX B pu3nke DOpMyIHpPOBKU U
MaTeMaTHYECKOE OIHCaHUEC
(dyHIaMEHTAIbHBIX 3aKOHOB TIPUPO/IBI B
00J1aCTH MEXaHUKH, TEPMOMHAMUKH,
AJIEKTPUIECTBA U MAarHETU3Ma, OIITHKY H
ATOMHOM (PU3HKH.

Bormpocsl k 23K3aMeHy:

1. Kunemaruka nocrynarenbHoro apwxkeHus. Cucrema orcuera. [Tonarue paguyc-BekTopa,
CpEeIHEW U MTHOBEHHON CKOPOCTH U YCKOPEHHMUS.

2. OOpatHas 3azaya MexaHukd. HaxoxaeHue mepemenieHHs Tesla U MPOWJIEHHOIO IyTH.
HavanbHble ycnoBus.

3. JIBumkeHue mo OKpY)KHOCTHU. YTOJI MOBOPOTA, YIJIOBas CKOPOCTb M YIJIOBOE YCKOpPEHHE.
CBs13b YIVIOBBIX U JIMHEWHBIX BEJIUYHMH.

4. KpuBosnuHeiiHoe aBWKeHHMe. TaHreHUMandbHOE M HOpMajbHOE YyckopeHue. IlomHoe
YCKOPEHHE. YTOJI MEKIY CKOPOCTBIO U YCKOPEHUEM.

5. Tlonstue cuinbl U Macesl Tena. [IpuHuun cynepno3unuu. 3akoHsl HeloToHa.

6. Hwmmynsc Tema. OCHOBHOHM 3aKOH JAWHAMHKH ITOCTYIATEIBHOTO ABMKEHUS. [IpumeHenne
OCHOBHOTO 3aKOHa INHAMUKHU.

7. MOMEHT uMIylIbca M MOMEHT CHJIbI OTHOCUTENIbHO TOYKH. OCHOBHOE ypaBHEHUE
JUHAMHUKHU BpallaTEIbHOTO IBHKEHUS.

8. Bpamenue BOKpPYr HEMOJIBIKHOW OCH. MOMEHT HHEPIUH MaTepUATBHOW TOYKH |
TBEPAOTIO TeA.

9. Pacuer MmoMeHTOB UHepIHH MPOCTHIX Tell. Teopema Ll TeitHepa.

10. 3akoHBI cOXpaHeHHs B MEXaHUKE. 3aMKHYTasi CUCTeMa. 3aKOH COXPAHEHUS UMITYJIbCa.

11. Mexanunueckas pabora. Kunetnueckas sHeprusi mocTynaTelbHOTO ABMKeHus. Teopema o
KMHETUYECKOW YHEPTUH.

12. 3akoHBI COXpaHEHHsI TIpH BpamaTeIbHOM JBIKCHHH. KHHeTHYeckas DJHeprus
BpaIllaTeIbHOIO ABMKEHUS. 3aKOH COXPAaHEHHsI MOMEHTA UMITYJIbCA.

13. KoncepBatuBable cwibl. [loTeHnmanpHas »dHeprus. 3aKOH COXPAaHEHHs IOJIHOU
MEXAHUUYECKON SHEPTUN.

14. Tapmonuueckue KosneOaHus. YpaBHEHHE TapMOHHMYECKHUX KoJeOaHUN. AMIUIUTYAA,
4yacToTa M HavajbHas (aza.

15. DHeprus rapMOHUYECKUX KoneOanuii. MareMaTnueckuii 1 PU3NIECKU MasiTHUKH.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

16. DyekTpocTaTUyecKoe moJie. INCKTPUUSCKUI 3apsil U ero cBoiicTBa. 3akoH KymoHa.

17. HanpsikeHHOCTh 3JIEKTPOCTaTHUeCKOro nojsi. [I[puHuun cyneprno3uuuu aist AUCKPETHOTO
Y HENPEPBIBHOT'O PacIIpeieIeHUs 3aps10B.

18. PabGoTa 31eKTpOCTaTUUECKOT0 MO M0 NEPEMENICHHIO 3apsiia. DHEPrus B3auMOACHCTBUS
3apsiaoB. [loTeHuman momus.

19. T'eomeTpuueckoe omucaHue syekTpudeckoro mois. Teopema [aycca u Teopema o
HUPKYJISIUU HAIPSHYKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIS.

20. Konpencatopsl. [TousTHe 2MeKTpOEMKOCTH. EMKOCTB IIOCKOTO KOHIEHCATOPA.

21. CoenvHeHUE KOHIEHCATOPOB. DHEPIHsl 3apsHXKEHHOTO0 KOHIEHCATOPA.

22. TlocTostHHBIA AMeKTpudeckuit TokK. 3akoH Owma Ui OJHOPOJHOTO Y4YacTKa IICTIH.
Conpotusnenue. CoeIMHEHUE COMTPOTUBIICHUI.

23. CTopoHHHE CWIIBI. DIJIEKTPOIBIKYIIAs cuia. 3akoH Oma i HEOIHOPOJHOTO YyJacTKa
LN U JIsl 3aMKHYTOH 1IeTIH.

24. Pa3zserBnennsle nenu. [Ipasuna Kupxrodga.

25. Pabota snexkTpuueckoro Toka. MomHocTh Toka. 3akoH Jlxoynsa-Jlenna.

26. Equnas npupoaa syieKTpudeckoro 1 MarautHoro nojeit. Cuna Jlopenna. Cuna Ammepa.
27. MaruuTHOE ToJie JBHXKYIIerocs 3apsiaa. [IpuHIMN cymeprno3uiiud MarHUTHBIX TOJEH.
3akon buo-Casapa.

28. 'eomeTpuiecKoe ONMrMcaHue MarHUTHOTro NoJst. [T0TOK U MUPKYNSIHS BEKTOpa MAarHUTHON
WHIYKIIHAH.

29. 3akoH anekTpoMaruuTHoOi nHAykuuu ®apanes. [pasuso Jlenna.

30. SBnenne camoumHAyKIMH. WHAYKTUBHOCTh. PacdeT HWHIYKTHBHOCTH OECKOHEYHOTO
COJIEHOMJIa. DHEPTUSI MATHUTHOTO TIOJISL.

31. TepMOIMHAMHYECKUI W CTATHCTUYECKHUN CIOCOOBI OMHCAaHUS MakKpocucteM. Mogenb
UJEABHOTO raza. Y paBHEHNE COCTOSIHUS UI€aIbHOIO rasa.

32. lonsitue cremeneit cBoOOIBI MONIEKYINBI. Teopema o0 paBHOpacIpeneIeHuH YHEPTUU 10
CTETIEHSIM CBOOO/IBI.

33. BayTpeHnsisi oHeprus Kak (QYHKOHS COCTOSHHS CHUCTeMbl. llepBoe  Hawaio
TEPMOJIMHAMUKH.

34. Pabora kak (yHKmms mporecca. M3oxopudeckuii, n300apHUecKiii U W30TEPMHUYECKHIMA
IIPOLIECCHI.

35. [lonsiTve  TErIOEMKOCTH. TeIIOEMKOCTh TPH HW30XOPUYECKOM U H300apHUeCKOM
nporeccax. [loctosnnas aquabaTsl. AguabaTHUECKUi mpoiecc.

36. Bropoe nHauano repmoanHamuku. @opmynuposku Kinaysuyca u Kenbpuna.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

37. Huxnmaeckuii npouecc. KoadgduiumeHt mone3Horo AeiHCTBUS TETUIOBOM MamuHbL. [[ukm
Kapno.

38. IIpobiema HEOOPATUMOCTH TEIUIOBBIX MPOIECCOB. DHTPOIUSI CHCTEMBI U €€ CBOWCTBA.
Teopema Hepucra.

39. OcHOBHbBIE XapaKTEPUCTUKU BIIEKTPOMArHUTHON BoJHBI. Illkama 31eKTpOMarHUTHBIX
BOJIH. OCOOEHHOCTH ONTUYECKOTO JIMaIa3oHa.

40. Unrepdepennus ceToBbix BoIH. KorepenTHocTh. OmnbIT FOHTA.

41. Ontuyeckast pa3HOCTh X0Aa. Y CIIOBUS MaKCUMyMa M1 MUHUMYyMa MpU UHTEpDEpEHIIUH.
42. NarepdepeHnnsi B TOHKUX IUIEHKAX.

43. SIBnenune nudppakuuu. Judpakuus OpeHenst Ha KPYTriIoM OTBepCTUU. 30HBI DpeHes.

44. Tudpakuus Opaynrodepa Ha y3KOH TPSIMOIMHEHHOMN IIIEIH.

45. JludpakiuroHHas pemeTKa.

46. EcTecTBEHHBIH U MOJIAPU30BAHHBIN CBET. 3aKOH Maitoca.

47. TermoBoe wu3nydenue Ttena. 3akoH Credana-bompnmana. 3akoH cmemenus Buna.
I'mnoresa I1nanka.

48. dotorddexT. 3akonsr CroneroBa. Popmyrna DUHIITEHHA.

49. dotonsl. [laBnenue ceera. KopnyckyasipHO-BOIHOBON Jyallu3M CBETa.

50. Paccestame ¢otoHa Ha cBOOOAHOM 3ekTpoHe. Dopmyna KommnToHa.

51. BonHoBele cBoiicTBa uyactul. JlnuHa BomHbl aAe  bpoiina.  OkcnepumeHTanbHbIE
MOJTBEPKJIEHUS TUITOTE3bI Je bpoiins.

52. llpunuun  HeompeaeneHHoctu. CooTHolleHue HeompeneneHHocteill ['eiizenOepra.
OcoOeHHOCTH IpolLiecca U3MEPEHNS B KBAHTOBON MEXaHUKE.

53. [Inanerapnass  Monens  aroma. [loctymatet  bopa.  KBanroBanue  sHepruu
BOJIOPOIOTIO00HOMN CUCTEMBI.

54. Uznyuenne BoJOpOAONON0OHBIX cucTeM. CHeKTpaibHbIE CEpUM aTroMa BOJOPOJA.
O6o6mennas Gopmyna banpmepa.

55. SIBnenue paanoakTUBHOCTH. OCHOBHOW 3aKOH paguoaKkTUBHOrO pacnaza. [locrosiHHas
pacnana. [lepuon nonypacnana.

56. CocTaB 1 XapakTepUCTUKU aTOMHOTrO sipa. KanenbHas moaens. Pazmep sipa.

57. Macca u sHeprus CBS3M aTOMHOTO SiApa. 3aBUCUMOCTb YJEIbHOW PHEPrUsl CBSI3U OT
MaccoBoro yucia. ObosouedHas MoJelNb sSapa.

58. SAnepHble peakuu. DHEPrus peakuuu. Peaknuu JeneHus u cuHTe3a sep.

VYMeTh

Briensite 3HaYNMBbIE dakTopsl,

1. Touka ABMKETCS IO OKPY)KHOCTH PaJNyCcoM 4 M 110 3aKOHYy S=A + Bt’,




CtpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHble CpeCTBA
KOMIETEHINH
OIPEENAIONME XON M TedeHHe (M3MUECKHX | rae S — MpoiaeHHsIH myTh, A=8 M, B=2 M/c® t- Bpems. OnpeenTh, B KAKOH MOMEHT
IPOLIECCOB. BPEMEHH HOPMaIbHOE yCKOpeHHe paBHo 2 M/c”. HaiiTH CKOpOCTh, TAHIEHIHATLHOE 1 MOTHOE
[Tosnb30Barbes TabIMIaMu, y4eOHOM, [ yCKOpeHHEe TOUYKH B 3TOT MOMEHT BPEMEHHU.
CIIPABOYHOM U METOJIMYECKOM JTUTEPATYPOU. Ortser: t=0,7c, at=4 M/CZ, vV=2,8 M/c, a=4,5 m/c?.
Hcnonp3oBarte  mpocTeimme — (GU3NUECKue
MOJIENIN ISl OIMCAaHUs pPeajbHbIX MPOLECCOB, 2. TBep/I0€e TeNo BPaIaeTcs BOKPYT HEMOABIKHOM OCH 0 3aK0Hy ¢= 14-4t+2t% .
IpY IOMOILY PUOOPOB U3MepATh Gpusnueckue | Haiitu: 1) yrcio o60poTOB, KOTOPOE COBEPIIUT TENO JO OCTAHOBKH; 2) YIJIOBYIHO CKOPOCTb
BEJIMYMHBI W TPOU3BOIUTH  00pabOTKY | Tesna B MOMEHT Bpemenu t= 0,5 ¢;  3) mosHoe yCKOpeHHe TOYKH, HaXOIAIIeHCst Ha pacCTOSIHAA |
9KCHEPUMEHTAIbHBIX PE3YJIbTATOB. M OT OCH BpallleHus J1JIs1 MOMeHTa BpemeHHu t=0,5 c.
CocraBndrth paloHaibHbIE TaOJIULBI
9KCHEPUMEHTAIBHBIX JAHHBIX.
[TpumMeHsATh PU3NUECKUE 3aKOHBI TSI PEIICHUS
IPAaKTUYECKHX 3a/1a4.
OOBSCHUTH SIBICHUS M TPOIECChl HA OCHOBE
npecTaBiIeHui 0 (PU3NYECKON KapTUHE MUPA.
Br16upaTh npubopsl ¢ npeaenamMu u3MepeHui,
HEOOXOJMMBIMU JIIsl  JTAaHHBIX H3MEPEHUH,
ONpeAensaTh ILEeHy JeJIeHUs, IOKa3aHUs
npubopoB, MOTPEIIHOCTD u YMETh
rpaayupoBaTh LIKaIy MPHOOpPOB.
CocTaBnATh  OTYETHl 1O  BBIIOJHEHHBIM
AKCIEPUMEHTAJIbHBIM padoTaM, yMETh JielaTh
BBIBOJIBI.
Bnaners HaBbikamu BBITIOJTHEHUS ¢bu3nyecKux Crena 31anus umeet ToimuHy 0=0.65 M. KoaddurmeHt TenaonpoBoiHOCTH MaTepuana

OKCIICPUMCEHTOB Y OLICHKH UX PE3YJIBTATOB.
[lpuemamu  paboTel €  HU3MEPHUTEIHHOMN
anmaparypomu.

HaBbikaMu pakTHUECKOT0 IPUMEHEHUS
3aKOHOB (DM3UKH

4=0,75 Br/(M*K). Temreparypa HapyXHOTo Bo3ayxa t,= -27°C, a BHYTPH ITOMEIICHHS

t,= -23°C. TepMUUECKHE COMPOTHBICHNS BHELIHETO W BHYTPEHHETO PHCTCHOYHBIX CIIOCB
COOTBETCTBEHHO paBHBI Ry, =0,04 (OC*MZ/BT ) ¥ Ry, =0,04 (OC*MZ/BT ). Haiinure
IJIOTHOCTH TEIJIOBOTO TOTOKA ( 4epe3 CTEHY; TEMIIEPATypy HAPYKHOMU U4y U BHYTPEHHEH
tem TIOBEPXHOCTEH CTEH; rpaJUeHT TeMiepaTypsl. OLEHUTE TONIIUHY CII0S CTeHBI (TITyOHHa
30HBI MpoMep3anus), B KoTopoM HyO okakeTcst B TBEPJIOM COCTOSIHUM.




0) Ilopsaaok mpoBeleHUs] MPOMEKYTOYHOWH ATTECTALMH, MOKA3aTeJIH M KPUTEPHUHU
OlLleHUBAHUS:

JlaGopaTopHble padoThl OQOPMIIOTCS B OTACIBHON MOANMUCAHHON TETpaau WIM Ha
CKpEIUIEHHBIX JIUCTaX CTaHaapTHoro ¢opmarta (moiamuceiBaeTca Kaxabld iuct). llepen
BBINOJIHEHHEM DPAa0OThI HEOOXOAWMO O3HAKOMHUTHCS C TEOPETHUYECKUM MAaTepUaoM, WU3Y4UTh
CXEeMY DJKCIEpHUMEHTA, YSCHUTH MOPSAOK BBIMOJHEHUS pabOThl. ['0TOBHOCTH K BBITOJIHEHUIO
paboThI oNpeesaeTcss HAIMYUEM KOHCIIEKTA.

Koncnekr JaboparopHoii padorbl odopmiseTcs 3a0i1aroBpeMEHHO M ITOKAa3bIBACTCS
IIPENoAaBaTesIo Mepes BhIIOIHEHUEM padboThl. KOHCIIEKT OMIKEH COlepKaTh: Ha3BaHME, LIEb
paboThI, CXeMy OJKCIepUMEHTa (PUCYHOK ¢ OOO3HAYCHHSIMH), TaOMUIBI 11 BHECEHUS
AKCIIEPUMEHTAIBHBIX JAaHHBIX, PaCUETHBIC (POPMYIIBI U IPYTHE, HEOOXOAUMBIE JUTSI BBITIOTHEHHUS
pabotsl 3anucu. [lpu BeIMogHEHUH Ta0OPATOPHBIX PabOT 00A3aTeIbHO HAJIHMYWE METOIUYKH,
KOHCIIEKTa, KapaH/Jallla, py4KH.

Ot4yer o JaGopaTopHOoii padoTe 5TO TMOJHOCTBIO paccuuTaHHas W odopMIICHHAS
nabopatopHast pabora. OTUEeT JOIDKEH COEePKaTh BCE YKa3aHHBIC B 3aJIaHMH pacueThl, Tpaduk,
quarpammbl U p. TaOnauibl JODKHBI OBITH 3aMIOJHEHBI YKCIEPUMEHTATBHBIMU U PACUETHBIMU
JTAHHBIMHU.

DKCrepuMEHTAIbHBIE JAHHBIE 3alIMCHIBAIOTCS C TOM TOYHOCTBIO, C KOTOPO OHH MOJIYYEHBI U
HE OKPYTJISIOTCS.

B GonbiinHCTBE cliyyaeB pacdeThl CIe1yeT BECTH ¢ TOYHOCTHIO 10 TpeX 3Havamx udp (T.e.
pe3ysIbTaThl PACUETOB CIENYET OKPYIJAThH). MCkitoueHue COCTaBISAIOT 3aJayd 110 aTOMHOMU
buzuke.

CnepgyeT NOMHUTb, 4YTO pacyeTHblE€ JaHHblE HE MOIYyT OBITb TOYHEE MCXOJHBIX
9KCIIEPUMEHTAIBHBIX JaHHBIX.

Jnis Bcex pacyeTHBIX (PHU3MUECKUX BEIMYMHBI HEOOXOIMMO YKa3bIBaTh Pa3MEpPHOCTH.
JlomyckaeTcsi rpaMOTHOE MCIIOJIb30BAaHKUE JOJIBHBIX IPUCTABOK: Me2d, KUI0, MUKDPO, MUTLIU, HAHO.

Kaxnas maboparopnasi paboTa 3aKaHYMBAeTCS BHIBOAOM. BBIBOJ HE €CTh IepeUHCIICHUE
TOTO, YTO Jienaloch B pabore. B BbIBoJe yka3bIBaeTcs, JOCTUTHYTa I [eNb pabOThI, U Ha
OCHOBAaHUHU YEro jenaercss Mojo0Hoe yTBepkaeHue. Ecium menb paboThl HE JIOCTUTHYTA,
HE00XO0/IMMO yKa3aTh BO3MOKHbIE IIPUYHHBI.

JlaGopaTopHnast paboTa, coaepxaiiasi MHOTOUYHCIICHHbIE OMMOKK U (Wn) opopMieHHas 0e3
yueTa yCTaHOBJICHHBIX TpPeOOBaHUN MOXKET OBITh OlIEHEHAa B MEHbIIIee KOJIUYECTBO OallioB,
KOTOpBIE HENb35 UCIPABUTDH B JAIbHEUIIEM.

JomaniHue 3aga4u opOPMIISIFOTCS B OTACIBHOM TETPau WK B TETPAIH sl 1a00paTOPHBIX
pabor.

3amauyn pemiaTcs caMoCTOSATeNbHO. TpedoBaHus K 0OPMIICHHIO CTaHIapTHHIE: «/laHOY;
«PermieHne; MOSCHAIONINN PUCYHOK (TPU HEOOXOAUMOCTH); pacdeTHbIe (DOPMYJIIBI C YKa3aHUEM
(bu3NYECKUX 3aKOHOB, KOTOPbIE OHH OTPAXkKAIOT; pellieHre B 001IeM Bue, pacyetsl, «OTBeT». [l
BCEX PacUETHBIX (PU3MUECKUX BEINYMHBI HEOOXOIUMO YKa3bIBaTh Pa3MEPHOCTbD.

Pemiennast 3amaua 3acuMTHIBA€TCS JIMIIb B TOM CJIydae, €CIM CTYIAEHTOM JOKa3aHO
MOHUMaHWE aTOPUTMA PEIIEHUS U TPUMEHAEMBIX (U3MUECKUX 3aKOHOB.

3amuTa Tem — yctHas. K 3amure TeMbl JOMYCKAETCS CTYJEHT, BBIIOJHUBIIWN U MPABUIILHO
paccUMTaBIIMM COOTBETCTBYIOIIYIO JIA0OPAaTOPHYIO padOTy M MPaBUIBHO PEIIMBIIMHN 337a4u 1O
TeMme 3auThl. Ha 3amuTe cTyieHT JEMOHCTPUPYET:

— 3HAHUC TCPMUHOB U OHpeI[eJ'IeHI/Iﬁ IO TEMC 3allIUThI,
— IOHUMAaHHEC CYTH U3ydaCMbIX (I)I/IBI/I‘-ICCKI/IX HBHGHHﬁ;

— ymenue GopMyaupoBaTh GU3HUECKUE 3aKOHBI, 3aITUCHIBATh NX MaTeMaTUYECKH, 3HAHUE
TPaHUIl UX IPUMEHHUMOCTH;

- YMEHHE WHTEPIPETHPOBATh PE3YNIbTaThl, IMOJYYEHHbIE TIPH  BBIIOJIHEHUU
1a00paTOPHBIX padOT W PEIICHUH 3a/1ad.



JK3aMeH — yCTHBIN, Kllaccudeckuid. B kax oM Onsere 2 TeopeTHyeckux Borpoca u 1 3agaya.
[Tonp30BaThCsl KOHCIIEKTaMU, yUeOHUKAaMU, COTOBBIMH TeJe()OHAMHU, IIITapraJKkaMy 3alpeiaeTcs.
s momydenust oneHKd «OTIMIHO» WIH «XO0POIo» 00s3aTeIbHO MPABUIIBHOE PELICHNE 33/1a4H.

Kpurepun BoicTaB/IeHUs] IK3aMEeHALIMOHHOM OLICHKH:

— Ha OUEHKY «OTJMYHO» — CTYIEHT JOJDKEH TI0Ka3aTb BBICOKUN YypPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMH, TO €CTh OH JOJDKEH 00JanaTh 3HAHMSMHM HE TOJIBKO Ha
YPOBHE BOCIIPOU3BEACHUSA U OOBICHEHUS MH(POpPMAIMKM, HO U WHTEUIEKTYaJbHBIMH HaBbIKAMHU
pemieHuss TpoOJIeM W 3a/ad, HAXOXJACHUS YHHKAJIBHBIX OTBETOB K IMpoOjieMaM, OLEHKH WU
BBIHECEHUS KPUTHUUECKUX CYKICHU;

— Ha OLEHKY «XOpOIo» — CTYIEHT JOJDKEH I[I0Ka3aTh CPEIHUN YpOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIHI, TO €CTh Y HErO JOJKHBI OBbITh 3HAHHS HE TOJIBKO Ha YPOBHE
BOCIIPOM3BEACHUS W OOBSICHEHUS HMH(OpMAIMHM, HO W HMHTEUICKTyaJlbHbIC HABBIKM PEIICHUS
npo0JieM U 3aj1a4, HaX0XKJIEHUSI YHUKAJbHBIX OTBETOB K ITpoOiieMaM;

— Ha OLIEHKY «Y/AOBJIETBOPUTEJIbHO» — CTYACHT JIOJDKEH MOKa3aTh IIOPOTOBbIN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MH, TO €CThb OH JOJDKeH UMETh 3HaHUS Ha YpOBHE
BOCIIPOM3BECHHUS U OOBSCHEHUST MH(POPMAIINH, UHTEIUICKTyaIbHbIC HABBIKH PEUICHUS MPOCTHIX
3a/1ay;

— Ha OLEHKY «HEYI0BJIETBOPHTEIbHO» — pe3ylbTaT OOY4YEeHHs HE IOCTHTHYT,
KOMIIETEHIIMM HE CQOPMHUPOBAHBI, CTYAEGHT HE MOXET T[OKa3aTh 3HaHUS Ha YpPOBHE
BOCIIPOM3BEJICHHUS U OOBSICHEHUSI MHPOPMALINHU, HE MOXKET IMOKa3aTh MHTEIICKTyaIbHbIC HABBIKU
pelIeHus TPOCThIX 3a/1a4.



