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BBEJIEHUE

Pabouas nporpamMma T CLUATUTMHBI SABIISICTCA YacThIO OCHOBHOM
npodeccuoHaIbHOH00pa30BaTeNbHON MPOrpaMMbl  BBICIIETO O0pa3oBaHMs - MPOrpaMMbl OakanaBpHara,
paspabortannoii BcoorBercTBUU ¢ PI'OC BO

dI'0C BO ®denepalibHbIN rocyJapCcTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT BHICILIETO
o0Opa3oBaHms- OaKaJlaBpHUaT MO HAIPABJICHUIO TOATOTOBKHU 27.03.02
VYnpasnenue kauectBoM(nipuka3z Muno6pnayku Poccun ot 31.07.2020 1. Ne

1. HEJIb OCBOEHU S JUCHUITJINHbI
pa3BUTHE HAy4YHOTO MHPOBO33PEHHUs, MPEICTABICHU O COBPEMEHHOW KapTUHE MHpa;
npuobpeTreHuepyHIaMEHTAIbHBIX 3HAHUI O MPHUPOJHBIX  SBJICHMSIX, JIEKAIIUX B OCHOBE TEXHOJIOIMYECKUX
NPOIIECCOB;0BJIA/ICHIEC BAKHEHIIUMH TPUEMaMHd W METOJAaMH ITO3HABATEIHHON JEATEIBHOCTH KaK OCHOBOM
OynymennpodeccuoHaaIbHOM NeITETbHOCTH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOIT
JlucuuriinHa OTHOCUTCS K 0053aTeNIbHOM 4acTH y4eOHOro IIaHa.

3. OFBEM JJUCHHUITVINHbI

Yacos
KonTaktHas
pabora .(roy4.3aH.) CamocrostenbHas pabota | 3 o
TIpoMeskyTOUHasaTTeCTAIUS B TOM i
Bcero 3acemectp
Beer | Jlekun | JlaGopatopHb! | YMC/IETIOArOTOBKAKOHTPOIBHEI
o i e X UKYPCOBBIX
Cemectp 3

3auer | 144 [ 64 | 32 | 32 | 80 [ 4

4.1IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS OIIOII
B pesynbrate ocBoenuss OIIOIl 'y BbIIyCKHMKAa JOJDKHBI  OBITH  C(HOPMHUPOBAHBI
KOMIETEHIIMH,ycTaHOBIEHHbIE B cooTBeTCTBUM PI'OC BO.

[udp 1 HANMEHOBAaHUEKOMIICTCHIIUN HNuaukatopel JOCTHXKEHUS KOMITETCHITUI

OIIK-1 Cnoco6enanammsupoath | U/1-1.0I1K-1 3HaTh: OCHOBBI MOJOKEHHM, 3aKOHOB H
3a1a4nnpoecCUOHaATbLHONIEATEIbHOCTH Ha [ METOJIOBECTECTBEHHBIX HAYK U MaTeMaTUKU
OCHOBEIIOJIOKEHUH, 3aKOHOB HUMETOJIOB
€CTECTBEHHbIX HayKH MaTeMaTHKHU

NJ-2.0TIK-1 VYwmers: pemarh CTaHAApTHBIE 3a/1ayd
npodecCuOHATHLHORACATEIEHOCTH Ha OCHOBE
NPUMEHEHUs 3HAaHUHN €CTECTBEHHBIX HAYK UMaTeMaTHKHU.




OIIK-1 CrniocobeHaHanmu3upoBaTh
3a1aunnpoeCcCUOHATILHONACATEIBHOCTH  Ha
OCHOBETIOJIOXKEHU, 3aKOHOB UMETO/10B
€CTECTBEHHBIX HAYKU MaTeMaTHKH

NA-3.011K-1 Nmets MIPaKTUYECKUI OIIBIT:
HCIIOJIb30BAaHUSAECTECTBEHHOHAYUYHbIX W MaTeMaTUYECKUX
3aKOHOB M 3aKOHOMEpPHOCTEH BOOOCHOBAaHHM pEILIECHUH
npodecCUOHATBHBIX 3a]a4

OIIK-2 CnocobenpopMynupoBarthb
3a1a9nnpOoPECCHOHATLHORACATEIFHOCTH  Ha
OCHOBE3HAHHU PO IIEHBIXPA3/ICIIOB
MaTeMaTHIECKUX

HMeCTeCTBEHHOHAYYHBIX TUCITUTIINH (MOTYJICH )

N/I-1.0TIK-2 3HaTh: OCHOBHI TPO(PWIBHBIX  pa3eioB
MaTeMaTHUYEeCKUX HMECTECTBEHHOHAYYHBIX JUCUUIUIAH  JUIs
hopmynupoBaHUATIPOPECCHOHATBHBIX 3a71a4

N/J-2.0I1K-2 YMeTs: MIPUMEHSITh npu
(hopMyIUPOBAaHUUIIPOPECCHOHANBHBIX 337a4 MPAKTHUYECKHE
CJIEJICTBUSI 3aKOHOB H3aKOHOMEPHOCTEH MaTeMaTU4YecKuX H
€CTECTBEHHOHAYYHBIX AUCLUUIUINH

NJI-3.0IIK-2 HWmMeTh TpaKTUYECKUH ONBIT: NPUMEHEHUS
OCHOBITPO(UITBHBIX paszenoB MaTEeMaTUYECKHUX u
€CTECTBEHHOHAYYHBIXUCIUILIUH A7 (OpMYyJIMPOBAHUS
npodeccroHaNbHbIX 33124
5. TEMATUYECKHAM IJIAH
Yacos
Beer KonraxtHas pabora .(10 y4.3aH.)
Tema H o Camocrt.pabo | Konrponbscamocrosrens
aMMCHOBAHNC TCMBI 4aco | Jlekuu | Jlabopatopu | IlpakTudeckuesans Ta HOH paGoThI
B Hu bIC THSA
Cemectp 3 14
®u3nuecKue OCHOBbI MEXAHUKH.
Tema 1. (OTTK-1,01TK-2) 38| 8 8 22
Cratuctuueckass  Qu3uka u
Tema 2. tepmoauHamuka.(OIIK-1, OIIK- 28| 8 4 16
DJEKTPUYECTBO M MATHETHU3M.
Tema 3. (OITK-1,01TTK-2) 42 8 10 24
O®u3uka KojeObaHWd W BOJH.
Tema s | Owruxa. (OMK-1, OTIK-2) adl Il 10
KBantoBas u sinepHas Qusuka.
Tema 5. (OTTK-1,01TK-2) 16| 4 4 8




6. ®OPMbI TEKYIIETO KOHTPOJISI K TIPOMEXYTOUYHOM ATTECTAIIUM

HIKAJIBI OHEHUBAHUSA
Paznen/Tema Bun onienounorocpenctaa Onucanue oneHouHoro cpeactea | KpurepunonenuBanus
Texynmit kKoHTpoas (IIpunoxenue 4)
JloManHASKOHTpOIbHAsIpaboTa 10 BADHAHTOR . 510
Tema 1 Nel"OcHoBbIMEXaHUKH" p 10 6annoB
MOJIBApUAHTAMU 110 43a1a4n
(mpunoxenue 4)
PacuetHo-
rpaduyeckasKoOHTpOIbHasIpadoTa
pad p p 26 BapHaHTOB c 2-m1
Tema 2 Ne2«Cratuctnueckaspusuka . 10 6aymoB
noABapraHTamu no 133ananuit
UTEPMOANHAMHUKAY (TIPUTIOKEHUE
4)
JloManHsaskoHTposbHasspaboTa
" w4 BapuaHTa v 12-10
Tema 3 No3"DneKTpru4ecTBO UMarHeTU3M 10 6ammoB
IoABapuaHTaMu 10 5 3a1a4
(mpunoxxenue 4)
JloMamHsAsKOHTpoIbHasIpaboTa
Ne4"KonebGaHus HBOJTHBI.
Tewmsr 4,5 N " 30 BapuaHTOB 10 8§ 3a/1a4 20 6annoB
OCHOBBIKBaHTOBOU(DHU3UKH
(npunoxxenue 4)
[Tpomexxyrounast arrectanusi(IIpunoxenue 5)
[Iate BapuanToB. buner cocrout
3 cemectp |KoHnTpoabHaspaboTa(npuiaoxeHue .
(3a) 5) u3 5 3aJlaHuii:2 TEOPEeTHUECKUX U 3 100

MPAKTUYCCKUX




OIMUCAHME HIKAJI OHEHUBAHUA

[Tokazatens omenku ocBoeHusi OIIOII dopmupyeTcss Ha OCHOBE OOBEAMHEHUS TEKYIIETO
KOHTPOJISIM TPOMEXKYTOUHOM aTTeCTalluy 00y4arouerocs.

[TokazaTtens pelTHHra MO KaXIO0M AUCUUILIMHE BBIPAKACTCS B MPOUEHTAX, KOTOPBII
MOKa3bIBAETYPOBEHD MOATOTOBKH CTYICHTA.

Texymuit  koHTpOab.Mcnonb3yercss 100-0ammpHas cuctema omneHuBaHusA. OreHka paboThI
CTyJEHTa BTEUEHHHM CEMECTpa OCYIIECTBISETCS MpENnojiaBaTeIeM B COOTBETCTBUU C pPa3pabOTaHHON WM
CUCTEMOMOIICHKH Y4eOHbIX JOCTHUKEHHI B Mpoliecce 00yueHus Mo JaHHON AUCLHUIUIIHHE.

B paboumx mnporpamMmax JAHUCHUIUIMH M TOPAKTHK  3aKperjeHbl BHABI  TEKYILEro
KOHTPOJISLIUIAHUPYEMbIE  Pe3yJIbTaThl KOHTPOJBHBIX MEPONPHUSATHH W  KPUTEPHUH OIEHKU y4EeOHBIH
TOCTYKEHUH.

B Teuenue cemecTpa mpernoaaBaresaeM MPOBOAUTCS HE MeHEe 3-X KOHTPOJIbHBIX MEPOIPHUITHIA,
MOOIIEHKE JAESITeNbHOCTU CTyJdeHTa. Eciu mocemieHUs 3aHATHI MO NUCUUIUIMHE BKIIOYEHBI B PEUTHHT,
TOJIaHHBIN MMOKa3aTesab cocTaBisieT He 6osee 20% OT MaKCUMAJIBHOTO KOJIMYeCTBa 0alsIOB MO AUCLUILIHNHE.

[IpomexyTtounas atrecranusi. Vcmone3yercsi S5-OamnbHas cucteMa oneHuBaHus. OleHka
paboTHICTyIEHTAa MO0 OKOHYaHWIO IUCHMIUTUHBI (YacTH JWCUUIUIMHBI) OCYIIECTBISETCS IMpernoaaBaTeiemM
BCOOTBETCTBUU C pPa3padOTaHHOM KM CHUCTEMOW OIICHKH JOCTH)KEHHUH CTyIeHTa B Mpolecce OOydeHUs
nojaHHo  aucuuruiHe.  [IpomexyTouyHass — aTTecTalus — TaKKe  MPOBOJUTCS MO  OKOHYAHHUIO
(hopMUPOBAHUSIKOMITETEHIUH.

[Topsamox mepeBoia pelTHHra, MPEeAyCMOTPEHHBIX CHCTEMOM OIEHUBAHUS, MO AUCLUUIUIMHE,
BIATUOAIIBHYIO CUCTEMY.

Bricokuii ypoens — 100% - 70% - oTiiruHO, XOpOLIO.

Cpennnii ypoBeHb — 69% - 50% - yIOBIETBOPUTEIBHO.



IToxa3aTesb OLEHKH

Ilo 5-0a/JILHOM cucTEMe

XapakTepHCTHKA MOKa3aTeJst

100% - 85%

OTJIIMYHO

00J1aJat0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(UIIMPOBATS,
aHAJIN3UPOBATh,CUCTEMATU3UPOBATh, PACIIPEAEIATD T10
KaTeropusiM,paccunuTaTh MokKa3aTesu,
KJ1accu(uIupoBaTh,pa3padaTbBaTh MOJIEINH,
JITOPUTMU3UPOBATH, YIPABIATh,0pPTaHU30BATb,
IUIAHUPOBATh MPOLIECCHI UCCIIEA0BAHNUS,0CYIECTBIISATh
OLIEHKY PE3YyJIbTaTOB Ha BBICOKOM YPOBHE

84% - 70%

XOpOLIO

00J1a]at0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(DUIIMPOBATS,
aHAJM3UPOBATh,CUCTEMAaTU3UPOBATh, PACIIPEACIISATH 110
KaTeropusM,paccunuTaTh MoKa3aTesu,
KJ1accu(pUIIUpOBaTh,pa3padaTbIBaTh MOJIEIH,
QITOPUTMU3UPOBATH, YIPABIATH,0pPTaHU30BATbD,
TUTAHUPOBATh MIPOLECCHI UCCIIEJOBAHUS,0CYIIECTBIISATh
OLICHKY pe3yJIbTaTOB.

MoryT OBITb JONYIICHBI HEJOYETHI,
WCTIPABJICHHBIECTYJICHTOM CaMOCTOSITEIFHO B IPOIECCE
paboThl (OTBETAM T.1I.)

69% - 50%

Y0BJIETBOPUTEIILHO

00Ja1a10T 0OIIMMH TEOPETHUECKUMHU 3HAHHSIMH,
YMCIOTHpI/IMeHSITB, uccieaoBarTh,
I/IZIGHTI/I(bI/IIII/IPOBaTB,aHaJ'II/I?)I/IpOBaTI), CI/ICTCMaTI/I3I/IpOBaTB,
pacnipeneNsaTh MOKaTerOPHUsIM, PACCUUTATH
MOKa3aTelu,KJ1accu(pUIMpoBaTh, pa3padaThiBaTh
MOJIEJIN,aJITOPUTMU3UPOBATH, YIIPABIIATS,
OpPTraHHU30BaTh,JIAHUPOBATH IMPOIIECCHI HCCIIC0BAHNS,
OCYIIECCTBIISATHOIICHKY PE3yJIbTATOB HAa CPETHEM YPOBHE.
JlormyckaroTcst OIMOKH, KOTOPBIE CTYJICHT
3aTPYIHACTCIUCIIPABHTD CAMOCTOSTEIIBHO.

49 % u MeHee

HCYIOBJICTBOPHUTCIIBHO

00JIa1ar0T HE MMOJIHBIM 00BEMOM OOIIHX
TEOPETUICCKUMU3HAHUSMHE, HE YMEIOT CAMOCTOSTEIBHO
MPUMEHSITh,HCCIICI0BATh, HICHTU(DHUIIUPOBATD,
aHAJIM3MPOBATh,CHCTEMATU3UPOBATh, PACIIPEACIIATH IO
KaTeropHusIM,pacCUYUTaTh IMOKA3aTEIH,
Kiaccu(UIUpoBaTh,pa3padaThIBaTh MOJICIH,
AJITOPUTMHU3UPOBAThH, YIIPABIATh,0pPTaHU30BATh,
TUTAHUPOBATH MPOIIECCHI HCCIEA0BAHNUS,0CYIIECTBIISATh
OLICHKY Pe3yJbTaTOB.
He cdhopMupoBaHbl yMeHUSI U HABBIKH TSI

]

100% - 50%

3a4TCHO

XapaKTCPUCTHKA ITOKA3aTCJIA COOTBETCTBYCT
KOTIIMIHO» ,«XOpPOLIO», KYAOBJICTBOPHUTCIBLHO»

49 % u MeHee

HEC 3a4TCHO

XapaKTCPUCTHKA ITOKA3aTECJIA
COOTBCTCTBYCTKHCYAOBJIICTBOPUTCIILHOY

7. COAEP KAHUE JUCIHUITJIUHbI
7.1. ConeprkaHue JeKIUA




Tema 1. ®usznueckue ocHoBsl Mexanuku. (OITK-1, OITK-2)

Brenenune. ®usuka B npodeccnoHanbHOM AesTenbHoCTH. OO0Ias CTpyKTypa U 3a1auyd AUCIUIUITMHBL. MeToIbl
¢dbuzuveckoro uccnenopanus. [I[puMenenne Gu3nMUecKuX 3aKOHOB, METOJIOB UCCIIEIOBAHUS MUMOJICITUPOBAHMS
JUTSL TIOCTAHOBKH, aHAIM3a M peain3aluy 3a7a4 MpodecCHOHATbHON NeATebHOCTH BOOJACTH YIpaBJICHUS
KaueCTBOM B MPOM3BOJICTBEHHO-TEXHOJIOTHYECKUX cUCTeMax H cdepe ycryr.KnHeMaTnka mocTynaTelbHOro 1
BpaIaTeIbHOTO JIBH)KCHHUS.

JlvHamMuKa moCcTynaTeIbHOIO U BpallaTeIbHOTO JBH)KeHUA. 3aKoHbl Hbl0TOHA.

Pa6ora. MomtHocTs. Mexanuueckasi SHeprusi.

OCHOBBI PEATUBUCTCKON MEXaHUKH

Tewma 2. Cratuctuueckas pusuka u repmoaunHamuka. (OITK-1, OITK-2)

OcHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH u TEPMOJMHAMUKH. TepmonnHamMuueckue
cucreMsbl.llapameTpsl cocTosiHus. YpaBHEHHE cOCTOsIHUSA. M neanbHblil ras.

Buytpennss sueprus. Temnora u pabota. [lepBoe Hauano TepMOAMHAMHUKH.

Tennoeie Mammnbl 1 X KII/. [uxn Kapno. Bropoe Hauano TepmoanHaMUKu

Tema 3. OnextpuyectBo u maruetusm. (OIIK-1, OIIK-2)

DNeKTPOCTaTHKA. DIEKTPUIECKOE T0JIe B BAKYyME U B BEIIECTBE. XaPaKTEPUCTUKH SJIEKTPUUECKOTO TMOJIS.
3aKOHBI MOCTOSITHHOTO TOKa

MarsauTtHoe 1oJjie B BaKyyMe U B BelllecTBe. J[eliCTBHE MarHUTHOTO TOJIS Ha 3apsiibl M TOKU

SIBieHMe ANEKTPOMArHUTHOW UHIAYKIMH. OCHOBBI TCOpUU MakcBela 3JIEeKTPOMAarHUTHOTO TOJIS.

Tema 4. ®usuka konedbanuit u BosH. Ontuka. (OIIK-1, OTIK-2)

IMapmonnueckue konedanus. CBOOOIHBIC U BBIHYK/IEHHBIE KOJIeOaHus.

BosiHOBOI niporiecc. Ypyrue BoJIHbI. DJIEKTPOMAarHUTHBIE BOJIHBI.

Bomnoseie sBiaenus. Uatepdepenmus cera. udpakuus ceeta. [lonspuzanus. Jucnepcust.

Tema 5. KBanroBas u snepnas ¢pusuka. (OI1K-1, OITK-2)

KBanToBas ontuka. 3aKOHBI TEIIOBOTO M3TydeHHs. DoTodPdeKT.

CrtpoeHue aroma- SAPO W BJEKTpOHHAs o00o104yka.u W3nmydeHne M TOIVIOMIEHHE SJEKTPOMArHUTHBIX
BOJMH.CTpOGHME M  CBOMCTBAa  aTOMHBIX  sfep. PaauMoakTUBHOCTBb.  SInepHble  MOpeBpamieHus.
DneMeHTapHBIEYaCTHIIbI, UX KJIaCCHU(PHUKAIUS TI0 BUJAM B3aUMO/ICHCTBUA.

7.2 ConeprkaHre NPaKTHYECKUX 3aHSATUI 1 1a00paTOpHBIX paboT

Tema 2. Cratuctuueckas ¢pusuka u repmoguHamuka. (OIIK-1, OIIK-2)

Anuabatudeckuid miporiecc. OmnpeneneHre OTHOIICHUS TEIJIOEMKOCTEH TPH TOCTOSHHOM JaBJICHUU U
IPUIIOCTOSTHHOM O0bEME.
MeTo1bl I3MEpPEHUS BI3KOCTH KHUJIKOCTH.

Tema 3. DOnextpudectBo u maruetusm. (OIIK-1, OIK-2)

IIposenenue AIEKTPUYECKUX W3MEPEHU. DNeKTPON3MEpUTEITHHBIC TIPUOOPHI. Ouenka
TOYHOCTUDJICKTPUICCKUX U3MEPEHUH.
DKCIEepUMEHTATBHOE H3y4YeHUe 3aKOHOB MIOCTOSTHHOTO TOKa. N3mepenue yAETBHOTO

COIIPOTUBJICHUAMCTAJUIMYCCKOT'O IMPOBOJJHHUKA.
JleiicTBUE IEKTPUIECKOTO U MArHUTHOTO TTOJICH Ha AJIEKTPHUYECKU  3apSKEHHBIC YACTHIIBI.
Omnpenenenue yaebHOTO 3apsijia JIEKTPOHA C MCIIOJIb30BAaHHEM MarHETPOHA.




Tema 4. ®usuka xonedanuii u BonH. Ontuka. (OITK-1, OIIK-2)

N3yueHue penakcanmoOHHBIX KOJECOaHUH.
DKcrnepuMeHTaNIbHbIE UCCIIEI0BAHUS SIBJICHUM HHTEpPEepEeHInU U TUdpaKuy.

Tema 5. KBanTtoBas u sanepnas ¢usuka. (OIIK-1, OIIK-2)

DKcrepuMeHTalIbHOE HCcCiel0BaHue 3aKOHOB (oTodddekra.
N3ydeHne 0CHOB 3JIEKTPOHHON MUKPOCKOIIMY U HAIIPABJIICHUM €€ UCIIOJIb30BAHMS.

7.3. ConepkaHue caMOCTOSITEIbHOM paboThl

Tema 2. Cratuctuueckas ¢pusuka u repmoanHamuka. (OIIK-1, OITK-2)

SIBneHust mepeHoca B OKMAKOCTAX M rasax. Pacdyer CTaTUCTHYECKMX M TEPMOJMHAMUYECKHUX
XapaKTepUCTUKHICAIbHOTO ra3a. DHTponus. M3omponeccsl u ux rpadguueckas untepnperanus. [lonroroBka
OTYETOB 0J1a00paToOpHBIX padboTax. [Ipumenenue

3aKOHOB  ¢u3uku Uit (GOpMYJMpOBaHMS M  aHaiuu3a MNpodecCHOHANBHBIX 3a7ad B 001acTu
yNpaBJICHUSKAYECTBOM  IPU BBIOJHEHUH JOMAIlHEH KOHTpOJIbHO-Tpaduueckoil padotsl "MonekysspHas
¢u3nKa uTepMoMHaMuUKa" .

Tewma 3. DnextpudectBo u maruetusm. (OIIK-1, OI1TK-2)

PacueTsl 9MEKTpUUECKMX TMOJICH, CO37aBa€MbIX pPA3IUYHBIMU OOBEKTAMH. OJEKTPUUYECKUH TOK B
pasznuuHbixcpenax.  IlosynpoBonHUKH. DJIEMEHTHI 3JIEKTPUYECKOW Lienu. Pa3BETBIEHHBIE AJIEKTPUUYECKUE
Henu. DIeKTPOU3MEepUTENbHbIE TPUOOPHI, HCIONb3yeMble JUIsl KOHTPOJIA  KadecTBa B IPOU3BOJICTBEHHO-
TEXHOJIOTHYECKUX cUCTeMax M cdepe yciyr. PacueTsl MOLIHOCTH 3JEKTPUYECKUX OBITOBBIX NPHOOPOB
UyCTAaHOBOK. MaruurHoe JeicTBHE€ TOKA. MarHuTHbBIE CBOMCTBA BEILECTBA. IlogroroBka OTYETOB
011abopaTopHbBIX paboTax.

Tewma 4. ®usuka konedbanuit u BosH. Ontuka. (OIIK-1, OTIK-2)
Cioxenue KOJIeOaHUH. DJIEKTPOMArHuTHbHIC KoJIeOaHusI. Koneb6arenbubiii KOHTYP.
[lepeMeHHBINANIEKTPUUECKUIT TOK U ero mnpuMeHeHue. ONTHYECKWE METOAbl KOHTPOJS KauecTBa B
MPOU3BOJCTBEHHO-TEXHOJIOTUYECKUX  cucTtemMax M chepe ycuyr. IlodyueHne W HMCNONb30BaHHE
anekTpodHeprun. [IonroroBkaoT4eToB 0 1a00PaTOPHBIX padOTaXx.

Tema 5. KBantoBas u sanepnas ¢pusuka. (OIIK-1, OIIK-2)

BosHOoBBIE CBOlCTBA YacTHl] BellecTBa. [IpencraBieHns 0 KBAaHTOBOM MEXaHUKE.

KBanToBOMExaHnueckasi MOICNIb aTOMa  BOJIOPOJia. ATOMHBIE CTIEKTPbl. CIIEKTpaJIbHBIN aHATU3

Cnexktppl M CHEKTpalbHbI  aHanu3.  PagumoakTuBHOCTh.  3aKOH  paJiMOaKTUBHOIO  pacraja.
[Mepuonnonypacnamga.  M3otombl.  DNeMEHTapHbIE  YaCTHIBI, WX  Kiaccuukamus 1O  BUJAM
B3aumoieiicTBus. IloaroroBka otaeroB o nmabopaTopHbiXx padoTax. [loAroToBKa K TECTUPOBAHUIO MO TeMaM 3-
5.




7.3.1. [IpuMepHBIE BOMPOCHI JIJIs1 CAMOCTOSATEIILHON TTOATOTOBKH K 3a4€Ty/9K3aMEHY
[Tpunoxenue 1

7.3.2. IlpakTuyeckue 3aJaHusi MO0 AUCUUIUIMHE JJISI CAaMOCTOSITEIbHOW — IMOJTOTOBKH
K3aueTy/3K3aMeHy
[Ipunoxenue 2

7.3.3. [lepeueHnb KypcoBBIX paboT
He npenycmotpeno

7.4. DneKTpoHHOE MOPTHOINO 00YHAIOIEroCs
MaTepHalibl HE pa3MeIalTCs

7.5. Meroandeckre peKOMEHIAIUH 10 BBITIOJIHEHUIO KOHTPOJIbHOM paboThl
HE MPETyCMOTPEHO

7.6 Meroanueckre peKOMEHJAINH 110 BBIIIOJIHEHNIO KYPCOBOM pabOThI
HE MPE1yCMOTPEHO

8. OCOBEHHOCTHU OPT'AHU3AIINU OBPA3OBATEJIBHOI'O
MNPOLECCA 11O JMCIUIIVIMHE JUIs1 JINL C OT'PAHUYEHHBIMUA
BO3MOXHOCTAMMU 31O0POBbs

1o 3aaenenuto cmyoenma

B nensx AOCTYNMHOCTH OCBOEHHUS MPOTPaMMBbI ISl JIUI] ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbS
pyu HeOOXOAUMOCTH Kaderpa o0ecreunBaeT CleAyONIUe YCIOBUS:

- 0COOBIH MOPSAIOK OCBOCHUSI AUCHIUTIINHBI, C YIE€TOM COCTOSIHUS UX 310POBbS;

- DJIEKTpOHHBIE OOpa3oBaTeNbHBIE pECYpChl MO MUCHMILUIUHE B (QopMmax, aJanTHPOBAHHBIX K
OTPAHUYEHUSM UX 3/I0POBBS;

- M3y4YeHHWE JUCUUIUIMHBI MO0 WHAMBUAYyAIbHOMY y4eOHOMY IUIaHy (BHE 3aBUCHMOCTU OT (POPMBI
oOyueHus);

- DJIEKTpOHHOE OO0yuyeHHWe U JAUCTAHIMOHHBIE O00pa30BaTENbHBIE TEXHOJOTHUH, KOTOPHIC
peIycMaTPUBAIOT BO3MOXKHOCTH MpUEMa-Tiepe1adu nH(HOPMAaIIUY B JOCTYIMHBIX AJIsl HUX (hopMax.

- goctyn (yAalneHHBIA JOCTYN), K COBPEMEHHBIM TMpodeccHoHANbHBIM 0a3aM JaHHBIX W
UHGOPMAIMOHHBIM CITPABOYHBIM CHCTEMaM, COCTaB KOTOPhIX onpeenex PIT/I.

9. MEPEYEHb OCHOBHOM ¥ JIONOJHUTEJIbLHON YYEBHOM JINTEPATYPBHI,
HEOBXOJAUMOM )11 OCBOEHUA TUCIUILIVHBI
Caiit Oudsmorexu Ypl'dy
http://lib.usue.ru/

OcHoBHas IuTEepaTypa:
2. Corpabu ®usuka. Kypc nekuunit. Tema 2. Jlunamuka. 3akoHsl HbloTOHa [DIeKTpOHHBIH
pecypc]:.- ExkatepunOypr: [6. u.], 2023. - 1 — Pexum noctyna: http://lib.wbstatic.usue.ru/202307a/110.mp4



3. Corpabu ®wusmka. Kypc nexnuii. Tema 3. Dnekrpocratuka, 3akoH Kymona
[OnexTponnsiiipecypc]:. -  ExarepunOypr: [6. wu.], 2023. - 1 — Pexum  gocryma:
http://lib.wbstatic.usue.ru/202307a/111.mp4

4. bounapes b. B., Kanamuaukos H. I1., Crmpun I'. T'. Kypc ob6meii ¢u3uku B 3 kH. KHura
2:3JIGKTPOMAarHeTu3M, ONTHKA, KBaHTOBas (u3uka [DIIEKTPOHHBIN pecypc|:yueOHUK Il BY30B. -
Mocksa:FOpaiit, 2024. - 441 — Pexxum noctyma: https://urait.ru/bcode/535754

5. Tpodpumoa T. WM. PykoBomcTBO K pemeHH0 3amady 1o (usuke [DIeKTpOHHBIN

pecypc]:yuebnoenocobue ans  By3oB. - Mocksa: [Opaiir, 2024. - 265 - Pexum pocryna:
httno/Mirait via/henda/8R84R4
6. Aizennion A. E. ®usuka [DneKTpoHHBIH pecypc]:ydeOHHUK M HPAaKTUKYyM JUIsL BY30B. -

Mocksa:FOpaiit, 2025. - 380 — Pexxum noctyna: https://urait.ru/bcode/560131

7. bopmoeckuit I'. A., bypcman 3. B. ®usuka. Mexanuka, TepMOAUHAMUKA U
ANEKTPOMarHeTU3M|[ DIIEKTPOHHBIN pecypc]:yueOHoe mocodue s By30B. - Mocksa: FOpaiit, 2025. - 242 —
Pexxum noctymna:https://urait.ru/bcode/557672

JonosHUTeILHAS JIUTEpPATYypa:

2. boprauk b. U., CynakoBa H. Il. ®usuka. Teopetnueckue M MpakTUYECKHE MaTEpHAIIbI
JUISICAMOCTOSATEIFHOW ~ pabOThI  CTYACHTOB BY30B  [DJIEKTPOHHBEIH  pecypc|:ydeOHOoe mocobue. -
ExarepunOypr:[M3garenscTBO YpI'DOVY], 2018. - 275 - Pexxum
nocryna:http://lib.usue.ru/resource/limit/ump/19/p492562.pdf

3. T'opneea WM. B., Cymakoa H. II. ®dusuka [DneKTpoHHBIN pecypc]:1abopaTOpHBIN
MPAKTUKYM. -ExatepunOypr: Ypl'DY, 2022. - 87, [1] - Pexum
noctyta:http://lib.wbstatic.usue.ru/resource/limit/ump/23/p495209.pdf

4. Epodeena I'. B., Kprouxos lO. 0., Cxnsposa E. A., Uepnos U. II. [Ipaktuueckue 3aHATHSA
nooO0mieMy Kypcy GU3MKdA [DIeKTpOHHBIM pecypc]:ydeOHHMK s By3oB. - Mocksa: FOpaiit, 2024. - 517
—Pexxum noctyma: https://urait.ru/bcode/530826

5. Topnau B. B., BanoB H. A., Ilmactuanaa M. B. ®usuka. CamoctostenbHas pabota
CTyJIeHTa[ DIIeKTPOHHBIN pecypc|:yueOHoe mocobme mis By30B. - MockBa: FOpaiit, 2024. - 168 — Pexum
nocrtyma:https://urait.ru/bcode/537786

10. MEPEYEHb THO®OPMAIIMOHHBIX TEXHOJIOT Ui, BKJIIOYAS TEPEYEHB
JIMHEH3UOHHOI'O MIPOTPAMMHOI'O OBECIHHEYEHUA U THO®OPMAIIMOHHBIX
CITIPABOYHBIX CUCTEM, OHJIAMH KYPCOB, UCITIOJIB3YEMBIX ITPY OCYIIECTBJIEHUA
OBPA3OBATEJIBHOT'O ITPOUECCA 110 AUCHUIIVIMHE
IlepedyeHb JMIIEH3MOHHOTO IPOTPAMMHOIO 00eceYeHms :

Microsoft Windows 10 .JoroBop Ne 52/223-110/2020 ot 13.04.2020, Axt Ne Tr000523459 ot
14.10.2020. Cpok aeicTBus uiieH3uu -be3 orpanuuenus cpoka.

Astra Linux Common Edition. dorosop Ne0417-I10/2019 ot 08.05.2019, Axt NeSk000343 ot
24.05.2019 u KonTpaxt Ne 35-¥/2018 ot 13.06.2018, Akt Ne YT213 ot 17.12.2018. Cpox neiicTBUS IULIEH3UH
- 6e3 orpaHMYEHUs CPOKa.

Microsoft Office 2016.Jorosop Ne 52/223-110/2020 ot 13.04.2020, Akt Ne Tr000523459 ot
14.10.2020 Cpok nelicTBus quueH3uu -be3 orpannueHus cpoka.

MoitO¢uc cranpaptasiii. Cornamenue Ne CK-281 ot 7 utons 2017. [lara 3axmrouenus - 07.06.2017.
Cpoxk neiicTBUS JIULEH3UH - 0€3 OTpaHUYEHNUS CPOKa.

Adobe Reader. Jluniensus freeeware. Cpok eficTBUS TUIICH3UH - 0€3 OTpaHHMYESHHS CPOKa.

Libre Office. Jluiensust GNU LGPL. Cpok neficTBust TUIICH3UU - 0€3 OrpaHUYeHUS CPOKa.



Ilepeuennb HH(POPMAIHOHHBIX CNMPaBOYHBIX CHCTEM, pecypcoB UHPOPMALIMOHHO-
TeJIEKOMMYHHMKAINMOHHOM ceTH « UHTEpHET»:

Enunblii moprajl HHTEpHeT-TeCTHPOBaHUS B c¢epe oOpa3oBaHus [JaeKTPOHHBINH pecype]
https://i-exam.ru/
https://i-exam.ru/

11. ONUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOIUMOM JIJI
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO INCIHUMITIJIMHE

Peanuzanus yueOHOM AUCHUIUTUHBI OCYIIECTBIISCTCS C UCIOIB30BAHUEM MaTEepPHAIbHO-TEXHUYECKON
6a3s1 YpI' DY, obecnieunBaronieii MpoBeeHNE BCEX BUIOB YUEOHBIX 3aHATHI M HAYYHO-UCCIICAOBATEILCKON
CaMOCTOSTENIHON pabOTHI 00yUYaIOIIMXCSI:

CrnenuanbHble TIOMEIIEHUS TPEACTABISIIOT CO00H yueOHbIe ayIUTOPHH JUIS MPOBEICHHUS BCEX BUIOB
3aHSTHUN, TPYIIIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIBTAIMH, TEKYILIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTECTalUH.

[Tomemienust A1 caMOCTOSITENIBHON pabOThl 00yYaroIMXCsl OCHALIEHbl KOMIBIOTEPHOM TEXHUKOH C
BO3MOXKHOCTBIO TMOAKIIOUCHHs K cetd "HMHTepHer" u  oOecredeHWeM JIOCTyNa B DJIGKTPOHHYIO
UH(POPMAITMOHHO-00pa3oBaTeIbHy0 cpeny Ypl OV,

Bce nomerienys yKOMIUIEKTOBAaHbI CHEUAIN3UPOBAHHONW MEOENbI0 U OCHAILLEHBl MYJIbTUMEIUNHBIM
o0opyioBaHHEM CHero0opyoBaHuEM (MH(DOPMAIIMOHHO-TEIICKOMMYHUKAIIMOHHBIM, HHBIM KOMITBIOTEPHBIM),
JOCTYTIOM K WH(MOPMAIIMOHHO-TIOMCKOBEIM, CIIPABOYHO-TIPABOBBIM CHCTEMaM, JIEKTPOHHBIM OHOIMOTEYHBIM
cuctemaMm, 0a3aM JaHHBIX JCHCTBYIOIIErOo 3aKOHOJATENbCTBA, WHBIM HMH(POPMAILMOHHBIM pecypcaM
CILy KallluMU JUIs IpeJICTaBIeHNs yueOHOM nHpopmanuy O0JIbIION ay TUTOPHH.

Jnst mpoBeeHUs 3aHSATUN JIEKIIMOHHOTO TUIA Mpe3eHTAalMu U JIpyrue yuyeOHO-HariasaHble 1mocodus,
o0ecrneynBaroIne TEMaTHYECKUE NILTIOCTPAIIUH.



IIpuioxkenue 1
K paboueit mporpamMmme

7.3.1. IlpumepHbIe BONPOCHI AJI5 CAMOCTOATEILHOM MOATOTOBKHU K
3a4eTy/IK3aMeHy
K 3augery

1. Kunemarnueckne XapakTEPUCTHUKHA  MOCTYNATEIbHOTO  JBM)KCHUS:
CpEIIHSsl © MTHOBEHHAs CKOPOCTH, CpPEIHEE U MTHOBEHHOE YCKOPEHHUSI.

2. VYpaBHEHMS  PABHOMEPHOIO  MPSMOJIMHEHHOT0 U  PaBHOMEPHO
YCKOPEHHOI'O JIBU>KEHU M.

3. TanreHumanbHOE M HOpMalbHOE YCcKOpeHHs. I[lonHOe ycKopeHue npu
KPUBOJINHEMTHOM JIBUKEHUH.

4. KuneMarnueckre XapakTepUCTHKU BPAILlaTEIbHOTO JBUKEHUS: CPEIIHSS
Y MICHOBEHHAs! YTJIOBBIE CKOPOCTH, CPEIHEE U MTHOBEHHOE YIJIOBBIE YCKOPEHHUSI.

5. CBs3b YIJIOBBIX U JIMHEWUHBIX KHUHEMATHUYECKUX BEITUYHUH.

6. Ilpunmun otHocutenbHoCcTH ['ammnes (I 3akon HeroToHa).

7. 11 3akoH HproToHa.

8. Nmmnynsc. Umnynbe cunbl. O600menHas popma Il 3akona HerotoHa.

9. 3akoH COXpaHEHHUs UMITYJIbCA.

10. III 3axon HproToHa.

11. Cuna ynpyrocrtu. 3akoH ['yka. Bec.

12. Cuna taroreHus. 3akoH BceMUpHOTo TATOTEHUS.

13. Cuna Tpenus.

14. MOMEHT CHUJIBI.

15. MOMEHT WHEpUUM MaTepUaqbHOM TOYKM. MOMEHT MHEpPLUHMHU TBEPIOTO
Tena.

16. OcHOBHOM 3aKOH JUHAMUKH BPAIIATEILHOIO JIBUYKCHHUSI.

17. MoMeHT umnyJibca. 3aKOH COXpPaHEHHSI MOMEHTA UMITYJIbCA.

18. Mexannueckas padota. ['padudeckas naTepnperamnus padoThl.

19. PabGoTa cui: TSKeCTH, TATOTEHUS, yIPYTOCTH, TpeHus. KoHcepBaTuBHBIE
Y HEKOHCEPBAaTHUBHbBIE CUJIBI.

20. MomxocTts. KII/I.

21. IlorenunansHas sHeprus. TeopemMa 00 W3MEHEHMM NOTEHLHUAIBHON
SHEPrUU.

22. Kunetnyeckas sHeprusi. Kunernueckasi sHEprus Bpaljaromierocs Tena.

23. 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE.

24. OcHOBHBIE NOCTYJIAThI CLIENUATBHON TEOPUU OTHOCUTEIBHOCTH.

25. CnenctBusi:  OTHOCUTENIBHOCTh JUIMH W NPOMEKYTKOB  BPEMEHH,
OTHOCUTEIBHOCTH MACCBI.

26. 3aKOH B3aMMOCBSI3M MacChl U SHEPTUH.

27. Uneanpublii Ta3. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOMN
TEOPHUH UJI€ATBHOIO rasa.

28. CpenHsii KUHETHYECKash SHEPIrUs MOJIEKYJ. BHyTpeHHss 3Heprus
MJICaJIbHOIO rasa.



29. Crenienn CcBOOOIBI, pacHpesieieHHe DHEPTUU MO CTENEHSM CBOOOJIBI.
Uucno cremeHed cBOOOABI OJHOATOMHOM, JBYXaTOMHOH, MHOT0aTOMHOM
MOJIEKYJIBI.

30. Pacnipenenenne MakcBeilia MOJIEKYJ IO CKOPOCTSIM.

31.Cpennsis  apudmernueckas, CpeAHEKBaJpaTH4YHas ©  Haubosee
BEpOSTHAS] CKOPOCTH MOJIeKYJl. COOTHOILIIEHUE MEXKITY HUMMU.

32. bapomerpuueckas dhopmyna. Pacnpeaenenue bonsimana.

33. YpaBHeHue MenpaeneeBa-Kianeipona. N3omnpoueccsl
(u3oTepMuueckuii, u3o0apuyeckuid, u3zoxopuyeckuit). Mx  rpaduueckas
MHTEpIpETalHs.

34.IlepBoe Hauajao TepMOAMHAMUKU. Ero mnpuMeHeHHe K pas3InyHBIM
U30MPOLIECCAM.

35. Pabora, coBepiiaemas ra3oM INpu H3MEHEHUH ero oodbema. Pabora,
coBepIllaeMas razoM B u3ornpoiieccax. [ paduueckas mHTEpnpeTanus.

36. Terora. TeroeMkocTh. YienbHasi U MOJIsipHas TerioeMKocTu. CBs3b
MEXK]ly HUMH.

37. TennoeMKOCTh TMpU TOCTOSHHOM OOBbEME€ U TEIJIOEMKOCTh MpH
MOCTOSTHHOM JIaBJICHUH.

38. Anuabatuyeckuid npouecc. YpaBHenue Ilyaccona. IlepBoe Hauano
TEPMOJMHAMUKH JIJIs1 aJuabaTUYecKoro mpoiiecca.

39. Kpyrossie nukisl. [ukin Kapho.

40. ITpunuun aevicteuda u KIIJI TennoBoi v X0I0AUIbHOW MalllMHBI.

41. DaTponus. Bropoe Havano tepMoauHaMuKu. M3MeHeHne sHTponuu pu
u30Mpolieccax 1 aanadaTuyecKkoM mpolecce.

42. DnekTpuyeckue 3apsiabl. B3auMoaencTBUE 3apsHDKEHHBIX Tell. 3aKOH
Kynona.

43. DnekTpuyeckoe nojie. HanpseHHOCTh 3JEKTPUUECKOTO MOJIS.

44. IToTeHUIMAIBHBIN XapaKTep dJeKTpocTarnueckoro mnoss. llorenuuan.
Pa3nocThk noreHunanoB. CBsi3b MEXK1y HANPS)KEHHOCTHIO U MOTEHIIMATIOM.

45. IusneKTpuKku B DJIEKTPUYECKOM TOJIe. JnanekTpuyeckas
BOCIIPUUMYHUBOCTD U MTPOHUIIAEMOCTb.

46. [IpOBOOHUKHN B JJIEKTPUYECKOM INOJIE. DJIEKTPOEMKOCTH IPOBOJHUKOB.
Konpaencaropsr.

47. DHeprusi CUCTEMBbI DJIEKTPUUECKUX 3apSJIOB, 3aPSKEHHOTO MPOBOIHUKA,
KOHJICHCATOPHI. TUIOTHOCTh SHEPTUU TTOJIS.

48. Dnexktpuyeckuid Tok. CWjia ¥ IIOTHOCTh TOKA. Pa3HOCTh MOTEHLIMANIOB,
OJ1C, HanpsiKeHue.

49. 3akonbsl Oma u JIxoyins-JIenna.

50. MarauTHo€E B3auMOJEHCTBHE TOKOB. MarHuTHOE MOJIE.

51. Unaykuusi ¥ Hanps>KeHHOCTh MarHUTHOTO Touist. HampsiKeHHOCTh moJis
MPSIMOJIMHEWHOTO U KPYTOBOI'O TOKA.

52. JIBW>KeHHUE 3apsKEHHBIX 4acTUIl B MarHUTHOM Mojie. Cuna Jlopenta.

53. 3akon Ammepa. PaboTa mepemernieHuss KOHTypa ¢ TOKOM B MarHUTHOM
T0JIE.



54. SIpnenne  BJIEKTPOMarHUTHOM  HWHAYKIUU. OCHOBHOW  3aKOH
AIEKTPOMArHuTHOM MHAYKIUU (3akoH Dapanes). [IpaBuio Jlenna.

55. Camounaykuusa. UHnykTuBHOCTh. UHIYKTUBHOCTD COJIEHOUA.

56. MarnutHoe nosie B Bemectse. deppoMarueTusm.

57. DNeKTpOMarHUTHOE  TIOJIE.

58. 'apmoHHUeckre KoneOaHHs UM UX XapaKTEPUCTHKHU: IEPUOJ, 4YacToTa
amIuTyaa, ¢pasa. [lpumepsl 21eKTpUUECKUX TAPMOHUUECKUX KOJICOaHUH.

59. DHeprus KosieOaHUM.

60. 3aryxaroliue 1 BeIHYKJICHHbIE KoyieOanus. PesoHaHc.

61. BonHoBoii nipouecc. @a3oBasi CKOPOCTh BOJIHBI, HaCTOTA, IJIMHA BOJIHBI.

62. OCHOBHbIE  CBOWCTBA JJIEKTPOMAarHUTHbIX BOJH. CKOpPOCTh  HX
pacrpocTpaHeHus B BakyyMe H cpefie. [llkana aneKkTpoMarHuTHBIX BOJIH.

63. OCHOBHbBIE 3aKOHBI T'€OMETPUYECKON ONTUKH: 3aKOHBI OTPAXKECHUS H
MIPEJIOMIICHUS CBETA.

64. KorepeHTHOCTH CBETOBBIX BOJIH. IHTEepdepeH s cBera.

65. ludpakimus cBeta u ycnoBus ee HaOJIIOICHHS.

66. [lonapuzanus certa.

67. {ucniepcus ceera. CIUTOIIHbBIE U JIMHEWYATHIE CIIEKTPBHI.

68. TermoBoe u3mydeHue. AOCONIOTHO YEPHOE TENO. DKCHEPUMEHTAIbHbIE
3aKOHBI U3Ty4eHUsI a0COIOTHO YEPHOTO Tea.

69. ®otoapdexr. 3akoHbl  (Dorodpdekra.  KBaHTOBBIA  'xapakTtep
noryouieHus ceera. ['unoresa [lnanka. @oToHbI. Y paBHEHHE DUHIITEHHA.

70. @otoHbl. KopycKyasipHO-BOJHOBBIE CBOMCTBA CBETA.

71. JIBOICTBEHHAs! KOPITYCKYJISIPHO-BOJIHOBAs MpUpoa BemlecTBa. [ unoresa
ne bpoiinsa. Bonusl ne bpoitns. Judpaxiiyst 31eKTPOHOB B €€ IPUMEHEHHUE.

72. Ctpoenue aroma. ATOM BOJOpOJa U BOJIOTIOIOOHBIC HOHBI.

73. BeiHykAeHHOE u3dyueHHe. ONTHYEeCKHEe KBAHTOBBIE TI€HEPATOPHI.
Jlazepbl 1 OCHOBHBIE XapaKTEPUCTUKU UX U3ITyUEHUSI.

74. CTpoeHre aTOMHOTO sifipa. 3apsaa0Boe U MaccoBoe yuciao. HykimoHbl, ux
B3aMMHOE MPEBpAILICHUE. S epHbIE CUIIBL.

75. dedekxT Maccel aTOMHOTO siipa. DHEPTus CBsI3U. 3aBUCUMOCTh yIEIbHOU
SHEPI'UU CBA3U OT MACCOBOIO UHKCIIA.

76. PannoakTMBHOCTh. BUABI paiOaKTUBHBIX U3Ty4YECHUM.

77.3akOH paguoOaKTUBHOTO pacmnana. AKTHBHOCTh. I[locTtosiHHas pacrana.
[Tepuon nomypacnana.

78. DKcniepuMeHTalIbHBIE METOABI peructpanun yactuil. Cueruuk ['elirepa,
MOHU3AIIMOHHAs Kamepa, Iy3bIpbKOBAsi KaMepa.

79.1lonsiTue o sjgepHoOM dSHepreTuke. llemHass peakuus JACJICHUA.
TepmosiaepHas peakuusi.

80. DyieMeHTapHbIe YaCTUIbl. AHTHYACTUIBI. TUMBl B3aUMOACHCTBUSA B
mukpomupe. [lonarue o knaccupukam 3I1eMEeHTapHBIX YaCTHII.



Ipuioxenue 2

K paboueit mporpamMme
7.3.2. HpaKTI/I‘{eCKHe 3aJaHud 110 JUCIHUMIIJIMHE QJIHA CaMOCTOSITEJILHOM NOATOTOBKH K
3a4eTy/3K3aMeHy

IIpuMepHbIe MpaKTHYECKHE 32JaAHUS K 3a4€Ty

OIIK 1
3ananue 1.Kakas BenmumHa XapakTepu3yeT TOYHOCTh M3MEpeHUsA? B kakux emuHUIAx
OHa u3MepsaeTcs?
3aganue 2. Jluck BpamaeTcs ¢ yrjioBOM CKOPOCTBIO @ = 2 - 2t. UeMy paBHO YIJIOBOE
yCcKkopeHue nucka? Kak HanpaBiIeHbI BEKTOPa YIVIOBOM CKOPOCTH U YTIIOBOTO YCKOPEHHUSA?
3aganme 3. Kakas cwia, JeiCTBYyIOIAs Ha TEJO, JBUXKYILEECS B KUAKOCTH, 3aBUCHT OT
€ro CKOpocTu?
1) Cuna tsoxkectu  2) Cuna Apxumena 3) Cuna tsrorenus; 4) Cuna TpeHus;
3apanme 4. Kakoe yTBepAeHHUE SBISETCSA MOCTYJATOM CIIELUMAIIBHON TEOPUU
OTHOCUTEIBHOCTH:
1) Bo Bcex MCO ckopocTh CBeTa B BaKyyMe OJMHAKOBa U paBHa 3-1078 m/c;
2) Pazmepsl Ten B HaNpaBJIEHUH JBUKEHUS COKpPALAOTCS;
3) XoJ BpeMeHH 3aBUCUT OT JBUKEHUS;
4) Macca Tena npu IBUKEHUU BO3PACTAET;
5) IonHas sHeprus Tena NpornoOpLHOHAIBHA €r0 PEIITUBUCTCKON Macce;
3ananue S. Yemy paBHBI IEPUOJ U YaCTOT BPAILlEHUs BPALIEHUS YaCOBOM CTPEIKH?
1) mnepuon 24 yaca = 86400 ¢, gactora 1/86400 I'm
2) nepuop 1 wac, gactora 1/60 I'y
3) mnepuona luac, wactora 1/3600 I'n
4) mepuon 12 wac= 43200 ¢, yactora 50 I'n
5) mnepuon 12 yac= 43200 c, yactora 1/43200 I'g

3aganme 6. Kax m3mensieTcss Temmneparypa npu aanadaTHOM PACHIUPEHHUH HICaTLHOTO
raza?

3apnanue 7. Kak goykHa OBITH HalpaBJieHA MHAYKIUS OJHOPOJHOTO MAarHUTHOTO
MoJIsl, YTOOBI cuiaa AMmepa, JelHCTBYomas Ha TPOBOJHUK C TOKOM MoOTJa
yJepXaTh TOPU30HTAJIBLHBIM NPOBOJHUK B MOJI€ CUJIBI TSXKeCTU? TOK B MIOCKOCTH
pHUCYHKa HaIlpaBjeH BIPaBo.

1) BBepx 2) BHU3 3) BieBO 4) BOpaBo 5) K HaMm 6) OT HAC

3ananue 8. 3ByK — IpOJOJIbHBIE YIIPYTUE BOJHBI. HacTOTHI CABIIIUMOTO 3ByKa 20
<v <20 000 I'u. CkopocTb 3Byka B Bo3anyxe 340 m/c. B kakux mpenenax
HAaXOJSTCS JIJIMHBI BOJIH CIBIIIMMOTO 3ByKa?

3aganme 9. Ha mudpakinuoHHyro pemieTky ¢ mnepuojaoM 4 MKM HOPMalbHO K €€
MOBEPXHOCTH MaJlaeT MapajulebHbIA My4OoK cBeTa ¢ AinHoM BoiHbl 0,5 mMxM. KakoBo

oO1ee urciio HabJr01aeMbIX MAKCUMYMOB, BKITIOYAs IICHTPATbHBIN?
1) 8; 2)9; 3) 16; 4) 17, 5)5;



3aganue 10. Ilpu coymapeHuH 0~ 4acTHIBI C AAPOM 60pa1gB pou3oIIa saepHas

peakius, B pe3ysibTare KOTOpoi 00pa3oBajioCch JBa HOBBIX siipa. OAHUM U3 ITHX 1P
OBLIIO SAPO aToMa Bozlopoz[a%H. OnpenenuTts NOPSAKOBBIA HOMEP W MAacCOBOE YHUCIO

BTOPOIO siApa

OIIK 2
3aganue 1. YpaBHeHHe IBIKEHHMS TOYKM IO mpsMoi x = 4 + t - 2t> + t°. Haiiru
IIOJIO’KEHHSI TOYKA B MOMEHTHI 1= 2C¢ U ;= 5C; U CPEAHIOI CKOPOCTH 3a BPEMS MEXKIY
TUMU MOMEHTaMU;
3aganue 2. J[Ba OQMHAKOBBIX HUJIWHIPA ABUKYTCSA C TOPKHU C OTMHAKOBOM
BBICOTHI. Y KaKoro HMJIMHApPa OyneT OoJsibliasi CKOPOCTh y €€ OCHOBAHUS, €CIU
OJIMH CKOJIB3UT, a IPYyTrod KaTuTcs?

3ananue 3. [Ipn KaKo#M NUKIMYECKON 4aCTOTE BHEIIHEH CUIIBI, ®, Oyner
HaOJIOIAThCS PE3KOE YBEIMUCHUE aMIUIUTYIbl KOJieOaHUU (pe30HaHC) s
MaTeMaTU4eCcKoro MasiTHUKA aiaunou 10 m? 1) 5 I'm; 2) 1T'u; 3)2 I'm;
4)4 Tu; 5)10Tm;

3aganme 4. {15 TEII0OEMKOCTH UAEATBHOTO Ta3a CIPaBeJINBO:
Cp>Cv,Cr=0;2)Cp<Cv,Cr=0;3)Cp<Cv,Cr=m;4) Cp>Cv, Cp = x;

3aganme 5. MeaHas ¥ aTFOMMHHAEBAS IIPOBOJIOKH UMEIOT OJAWHAKOBYIO JUIHHY U
OJIMHAKOBOE COMpOTHBIcHHE R. BO CKOJIBKO pa3 OTIUYAIOTCS MX OMEPEYHBIE CEUEHMS?
pcu = 0,017MKOMM , pa; =0,025MKkOMM

3apnanue 6. PaccTosHue Mexay oOKkiIagkamMu 3apsyKeHHOTO KOHJIEHCAaTOpa
YBEJIUYUIU B TpH pa3a. Kak usMmeHsTCs 3apsaji, EMKOCTh U Pa3HOCTb MOTEHIIMAOB
MEXJIy OOKJIagKaMH KOHJEHCAaTOpa, €CIM OH OTCOCIMHEH OT HCTOYHHKA
HaIMpPSKCHUS.

3aganme 7. KBaHT kakoro auama3zoHa 5SJEKTPOMArHUTHOTO W3JIy4YeHUs 00JagaeT
HanOOJIbIIICH YHEPTUECH?
1) Bugumoro; 2) YabTpaduoneToBoro; 3) N'amma;

4) Un¢pakpacHoro; 5) PeHTreHoBcKoro.
3aganmue 8. Kak m3meHuTCsS (HOTOTOK HACHIIICHUS B BaKyyMHOM (DOTODJIEMEHTE IPHU
YBEJIMYEHUH CBETOBOT'O IMMOTOKA CBETa HEU3MEHHOM YacTOTHI ?
1) He usmenutcs;  2) Ypenuuutcs; 3) YMEHBIIUTCSA 10 MUHUMYMa; 4) YMEHBIITUTCS.

3amanue 9. Kak 3aBUCHUT MOKa3zaTeldb MPEJIOMIICHUS CPEIbl OT AJUHBI BOJHBI MIPU
HOpMaJIbHOM Aucnepcun? JIlydu Kakoro 1npeTa CUJIbHEE MPEIOMISIOTCS B KaIlisixX
BOJIBI ITOCJIC TOXKIS?
3amanue 10. Kakne yacTHIBI ¥ B KAKOM KOJIMYECTBE BXOJAT B COCTAB aToMa  3:Fe ?

1) 26 2J€KTPOHOB, 28 MPOTOHOB, 28 HEUTPOHOB

2) 26 »eKTpOHOB, 26 NpOTOHOB, 30 HEUTPOHOB

3) 56 351eKTpOHOB, 28 MPOTOHOB, 30 HEUTPOHOB

4) 28 31EKTPOHOB, 28 MpOTOHOB, 30 HEUTPOHOB



