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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 ®denepalibHbII rocyJapCTBEHHBIN 00pa30BaTENbHbBIN CTAHJAPT BHICILIETO
o0Opa3oBaHus- OakaaBpHar 1Mo HampasiaeHUIo moaAroToBku 21.03.02
3emiieycTpoicTBO 1 KagacTpbl(pukaz Munoopraayku Poccun ot 12.08.2020 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

KonTtaktHas pabora .(nmoyud.3aH.) CamoctosTenbias paGora

IMpomexyTodHasaTTECTALMS Bcero B TOM 3.e.
3aceMecTp YHCIIETIOANOTOBKAKOHTPOJIBHBIX
Bceero | JIektuu | JTabopatopHbie MKYPCOBBIX
Cemectp 3
Dxsaven [ 150 [ 16 | 8 | 8 | 155 BE

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

Iudp 1 HAUNMEHOBAaHUEKOMIICTCHIIUN Nuaukatopel JOCTHKEHUS KOMITETCHITUN

OIIK-1 Cnocoben  pemarb3agauu | 1J1-1.0ITK-1 3Haer TEOPETUYECKHUE OCHOBEI METOJIOB
podecCHOHATBHONIEATETLHOCTH MOJIETTUPOBAHUS,MATEMAaTHYECKOTO aHAIN3a, €CTECTBEHHOHAYUYHbBIX U
MIPUMEHSIIMETO b 00IIIenH)KEHEePHBIX3HAHU I

MOACIINPOBAHUA,MATEMATHYCCKOI'O
aHaJIn3a,ECTCCTBCHHOHAYYHBIC
I/IO6H_I€I/IH)KeHepHBIC 3HaHHUA

NI-2.0IIK-1  VYmeer pemars 3agaud  npodeccruoHaIbHON
ACATCIBbHOCTH,IIPUMCHAA MCTOABI MOACIIMPOBAHUA, MATCMATHYCCKOT'O
aHaJIN3a,eCTECTBEHHOHAYYHbIE W OOIENH)XKCHEPHBIC 3HAHUS




OIIK-1 Cnocoben pemare3anaun | 1J1-3.0I1K-1 HMMeer mnpakTudyecKuil ONBIT HPUMEHEHHUS

HpO(I)CCCHOH&HBHOﬁﬂGHTGHBHOCTH MCTONOBMOACIINPOBAHUA, MATeMaTH4YCCKOI'o aHaJin3a,
IPUMCHAAMCETO/AbL CCTCCTBCHHOHAYYHbIX I/IOGI_I_ICI/IH)KGHCPHLIX 3HaHUM B peuicHun
MOACINPOBAHUA,MATCMATHYCCKOT'O 3aga4 HpO(I)CCCHOHaHLHOﬁHCHTCHLHOCTH

aHaJIN34,CCTCCTBCHHOHAYYHBIC
I/IO6U.ICI/IH)KeHepHLIe 3HaHUA

5. TEMATUYECKHWM IIJIAH
Yacos
Be KonrakTHas pa6oTa (110 y4.3aH.)
Towa HaumeHoBaHUE TeMbl e'-xr; Cawocr. K(;%Z};Zﬁ:ii?ﬁoc
co Hex ﬂa60paT HpaKTI/I‘{eCKI/IBSaHHTI/IH p abora paﬁOTbl
B Jansis OpHBIE
Cemectp 3 1
Tema | uznueckue ocHoBHI MexaHuku. (OITK-1) 312 2 31
Tema | Cratuctuueckas ¢duzuka ul3 ) ) 30
2. |repmomunamuka.(OIIK-1) 4
Tema |OnexrpuuectBo n marHeTusM. (OIIK-1) 312 2 35
TZMa ®dwusuka konebanuit u BoiH. Ontuka. (OIIK-1) 3 1 2 27
Tema | KBanTtoBas u sanepnas ¢pusuka. (OITK-1) 311 32

6. ®OPMbI TEKYIIEI'O KOHTPOJISA U TIPOMEXYTOUYHOM ATTECTAILIUA

HIKAJIBI OHEHUBAHUSA
Paznen/Te Ornrcanne O1EeHOYHOTO
Bun onenounorocpencTsa KpurepunonennBanus
Ma Cpe/cTBa
Texynuit koaTpoas (IIpunoxenue 4)
NuauBunyanbHble
Temsr 1-5 Tect (mpunoxennes) AUBIILY 50 GayoB
BapHaHTBl 1O S5 3amay
ITpomexxyrounas arrectanusi(IIpunoxenue 5)
3 16 6uneros. buner cocrour
cemectp(D | Dx3aMeHanMOHHBICOMITETHI(TPUIOKEHHE 5) | U3 10 3a/1aHui: 100 6aoB
K) 4reopetnueckux U 6




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. ®uznueckue ocHoBbl MexaHuku. (OIIK-1)

Brenenune. ®usuka B npodeccnoHanbHOM AesTenbHoCTH. OO0Ias CTpyKTypa U 3a1auyd AUCIUIUITMHBL. MeToIbl
(bu3mvecKoro ucciaeaoBaHus U MoaenupoBanus. [Ipumenenne GU3NIECKUX 3aKOHOB, METOJJOBUCCIICIOBAHMS 1
MOJICIMPOBAHUS JIJIsI TIOCTAHOBKH, aHAJIM3a M pean3aliy 3a1a4 mpodecCHoHaTbHORIEATENFHOCTH B 001aCTH
3eMJICYCTPOMCTBA M MHBECTUIIMOHHOTO TTPOSKTUPOBAHHS.

KunemaTtnka moctynaTebHOTO M BPAIIATEILHOTO ABHUKCHUS.

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

Pa6ora. MomtHocTs. Mexanuueckasi SHeprusi.

OCHOBBI PEATUBUCTCKON MEXaHUKH

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

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

Tewma 3. OnextpuyectBo u maruetusm. (OIIK-1)

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 xonebanuii u BonH. Ontuka. (OIIK-1)
I'apmonnueckue xonedanus. CBOOOAHbIE U BBIHYKJICHHbIE KOJIEOaHMUSI.
BomHoBo# nponiecce. Ypyrue BOJIHBI.

OneKTpOMarHUTHbIE BOJIHBI. BOJIIHOBBIE sIBIIEHUS.

Wntepdepennus cera. Judpakuus csera. [lonsapuzanus. ucnepcus.

Tewma 5. KBantoBas u sinepHas ¢pusuka. (OITK-1)

3aKoHBI TEIIOBOTO M3ydeHus. KBantoBas ontuka. ®oTodddekr.

CtpoeHue aToMa- siIpo U AJIEKTPOHHASI 000104Ka. U V3 1yyeHre v noriaouieHue 31eKTPOMarHUTHBIX BOJIH.
BousiHOBBIE CBOMCTBa yacTull BellecTBa. [IpencraBienus 0 KBAHTOBOW MEXaHUKE.
KBanTtoBomMexanuueckas MoJieib aToMa  BOJOPOJ1a. MHOTOAJIEKTPOHHbBIE AaTOMBI.

CTpoeHue U CBOMCTBA aTOMHBIX SIJIEp. S /IepHbIE TPEBpAILICHUS

DneMeHTapHbIe YaCTHIIbI, UX KIaccu(UKAIMS 10 BUIAM B3aUMOICHCTBUS.

7.2 ConeprkaHre NPaKTHUECKUX 3aHSATUI U Ja00paTOpHBIX paboT

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

Annabatnueckuil mporiecc. OnpenesnieHHe OTHOIICHHS — TEIUIOEMKOCTEH MpU IMOCTOSHHOM JaBJICHUU W
MIPUIIOCTOSTHHOM OOBbeMe.

Tema 3. DnexrpuuectBo u MarHeTu3M. (OIIK-1)

Onpez[eﬂeHI/Ie YACJIBHOT'O COIIPOTUBJICHUS ITPOBOJHUKA

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

DKcrepuMeHTANIbHbBIE UCCIIEI0BAHUS SIBJICHUN HHTEPPEepeHIInU U TUdpaKIuu.




7.3. ConeprkaHue CaMOCTOSITEIbHOM PaOOThI

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

SBneHuss nepeHoca B OKMIKOCTAX W Tra3ax. Pacuer CTaTMCTUYECKUX U TEPMOAMHAMMYECKUX
XapaKTepUCTUKHUACATLHOTO ra3a. [lonroroBka oruera o sabopaTopHoit padboTe. BrimoiHeHNe 3aJaHMi 110 3TOM
TEMe BJIOMaIIHEeH KOHTPOJIBHO padoTe .

Tema 3. OnextpudectBo u maruetusm. (OIIK-1)

Pacuersl 3neKTpUYECKMX TOJICH, CO3/IaBaeMbIX pPAa3JIUYHBIMH OOBEKTaMHU. PacdeTsl 3JIEKTPUYECKHX
neriei.PacueTsl MOIIHOCTH AJIGKTPHUYECKUX OBITOBBIX TPUOOPOB M YCTAHOBOK. MAarHWTHOE JICHCTBHE
toka.[TonroroBka oTueTa 0 MabopaTopHOit paboTe. BrimonHeHe qOMAIIHEH KOHTPOJIEHOU PaOOTHI.

Tewma 4. ®usuka xonebanuii u BonH. Ontuka. (OIIK-1)

Crnoxxenue Kose0aHui. DNeKTpOMarHUTHHIE Kosie0aHusl. KonebaTenbHblit KOHTYP.
[lepemennbiiinektpuueckuii  Tok. [lodydeHwe W HMCHOJB30BAaHUE AJICKTPOIHEPruH. VICTOUYHUKH U
CBOMCTBAdNEKTPOMArHUTHBIX U3TYYEHUIH pa3iMYHbIX JMANa30HOB YAaCTOTHI W AJMUHBI BOJMHBL ONTHUECKHE
npUOOPHLUCTIONB3YyEeMbIE TIPH  pealu3aliuid  3eMJICYCTPOHCTBA M WHBECTUIIMOHHOTO IMPOSKTHUPOBAHMSL.
[ToaroroBkaoTtuera o maboparopHoit pabore. BeimoaHeHHE qOMaITHEN KOHTPOIBHOU PabOTHI.

Tewma 5. KBanroBas u sinepHas ¢pusuka. (OITK-1)
H3ydyeHnne 0CHOB 3JIEKTPOHHOW MUKPOCKOIIMHU 1 HANPABJIECHUN €€ UCTI0JIb30BAHUSI.

BosHOBBIE CBOlCTBA YacTHll BellecTBa. [IpencraBieHns 0 KBAaHTOBOM MEXaHUKE.

KBanToBoMexaHnueckas MoJielb aToMa  BOAOpOoJa. ATOMHBIE clIeKTpbl. CIIEKTpasIbHbIN aHATIU3
PaanoakTMBHOCTB. 3akoH palrOaKTUBHOTO pacnana. [Tepuon nojypacnaja. H3oTombI.
DneMeHTapHBICYAaCTUIIB, HMX Kilaccu(UKamus 1O BHUJaM B3aUMOAEWCTBUSA. [loAroToBKka OTYETOB O
1ab0paTopHBIX paboTax.

7.3.1. [IpumMepHBIE BOPOCHI JIJIs1 CAMOCTOSATEIILHON TOATOTOBKHU K 3a4€Ty/9K3aMEHY
[Tpunoxenue 1

7.3.2. IlpakTuyeckue 3aJaHusi MO AUCUUIUIMHE JUISI CAaMOCTOSITEIbHOW  IMOJTOTOBKH
K3aueTy/3K3aMeHy
[Ipunoxenue 2

7.3.3. [lepeueHnb KypcoBBIX paboT
He npenycmotpeno

7.4. DneKTpoHHOE MOPTHOINO 00YHAIOIEroCs
Marepuainsl He pa3MeIalTCs

7.5. Meroandeckre peKOMEH/IAIUH 10 BBITIOJIHEHUIO KOHTPOJIbHOM paboThl
He npenycmotpeno

7.6 Meroanueckre peKOMEHJAINH 110 BBITIOJIHEHNIO KYPCOBOM pabOThI
HE MPE1yCMOTPEHO




8. OCOBEHHOCTHU OPTAHMU3AIIUU OBPA3ZOBATEJIBHOI'O
NPOUHECCA IO AMCHUIIJIMHE JJ15 JINL C OTPAHUYEHHBIMH
BO3MOXHOCTAMMU 31O0POBbsA

Ilo 3aaenenuto cmyoenma

B nensix 70CTYNHOCTH OCBOEHHS MPOrPaMMBbI JUIsl JIUI] ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbS
pU HEOOXOAMMOCTH Kadeapa o0ecrednBaeT CIEYIOITNE YCIOBHS:

- 0COOBIH MOPSIOK OCBOCHUSI AUCLUIIIINHBI, C YIETOM COCTOSIHUS UX 3/10pPOBbS;

- DJIEeKTpOHHBbIE OOpa3oBaTeNbHbIE pECYpChl IO JUCHMILUIMHE B (QopMmax, aJalTUPOBAHHBIX K
OTpaHUYEHUSIM UX 3]I0POBBS;

- U3y4YEHHE JMCUUIUIMHBI MO WHAUBUAYyaJIbHOMY y4eOHOMY IUIaHy (BHE 3aBUCUMOCTH OT (OPMBI
oOyueHus);

- DJEKTPOHHOE OO0y4yeHHWe U JAUCTAHIMOHHbIE O00pa3oBaTENbHbIE TEXHOJOTHH, KOTOpHIE
Mpe1ycMaTpUBalOT BO3MOKHOCTH MpUeMa-Tepeaadn MHpopMaly B JOCTYIHBIX U1 HUX popmax.

- pmoctyn (yOAJIeHHBIM JOCTYIM), K COBPEMEHHBIM MpOodeCcCHOHANBHBIM 0a3amM JaHHBIX U
MH(GOPMAILMOHHBIM CITPABOYHBIM CHCTEMaM, COCTaB KOTOphIX onpeneneH PI1/I.

9. IEPEYEHH OCHOBHOM U JONMOJIHUTEJbHOW YYEBHOMN JINTEPATYPBI,
HEOBXOJIUMOM 1151 OCBOEHUS JUCUTLINHBI
Caiit 6ubdamorexn YpI'ly
http://lib.usue.ru/

OcHoBHas1 JIuTEpaTypa:
2. Corpabu ®Pwusuka. Kypc nexnuii. Tema 2. Jlmramuka. 3akoHbl HproTOHA [DIEKTPOHHBIH
pecypc]:.- ExatepunOypr: [6. u.], 2023. - 1 — Pesxxum goctyma: http://lib.wbstatic.usue.ru/202307a/110.mp4

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

4. bounapes b. B., Kanammuaukos H. I1., Compun I'. T'. Kypc ob6mei ¢usuku B 3 kH. KHura
2:3JIGKTPOMAarHeTu3M, ONTHKA, KBaHTOBas (u3uka [DIEKTPOHHBINM pecypc|:yueOHUK Il BY30B. -
Mocksa:lOpaiit, 2024. - 441 — Pexxum noctyma: https://urait.ru/bcode/535754

5. Tpodpumoa T. WM. PykoBomcTBO K pemeHH0 3amady mo (usuke [DIeKTPOHHBIN

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

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

7. babenxuit B. W., Mycun ). P. ®wusmka: reomerpusi NPOCTPAHCTBA-BPEMEHU H
KJIacCCHYeCKassMeXaHUKa [ DJIeKTPpOHHBIN pecypc]:yueOHuK tst By30B. - Mocksa: FOpaiit, 2025. - 285 — Pexxum
nocryna:https://urait.ru/bcode/562954

JonoiHUTe/ILHAS JTUTEPATYypa:

2. boprauk b. U., CynakoBa H. Il. ®usuka. Teopetuueckue M NpakTUYECKHE MaTepHAIIb
JUISICAMOCTOSATEILHOW ~ pabOThI  CTYACHTOB BY30B  [DIJIEKTPOHHBINH  pecypc|:ydeOHOoe mocobue. -
ExartepunOypr:[U3naTenscTBO YpI'DVY], 2018. - 275 — Pexnm
nocryna:http://lib.usue.ru/resource/limit/ump/19/p492562.pdf



3. Topneea WM. B., Cymaxoa H. II. ®dusuka [DneKTpoHHBIH pecypc]:1adopaToOpHbBIN
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 1O. 0., Cxnsposa E. A., Uepnos U. I1. [Ipaktuueckue 3aHATHSA
nmoo0IemMy Kypcy GU3MKdA [DIeKTpOHHBIM pecypc]:ydeOHHMK s By30B. - Mocksa: FOpaiit, 2024. - 517
—Pexxum nmoctyma: https://urait.ru/bcode/530826

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

10. MIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, BKJIIOYAS IEPEYEHB
JIMHEH3UOHHOI'O MIPOTPAMMHOI'O OBECIHHEYEHUA U UTHO®OPMAIINOHHBIX
CITIPABOYHBIX CUCTEM, OHJIAH KYPCOB, UCITIOJIB3YEMBIX ITPY OCYIECTBJIEHUA
OBPA3OBATEJIBHOT'O ITPOUECCA 11O AUCHUIIVIMHE
IlepeyeHb JIMIIEH3UOHHOT0 IPOTPAMMHOIO O00eceYeHms :

Microsoft Windows 10 .JdoroBop 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. Horosop 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. Cpok nelicTBUS TULIEH3UH
- 6e3 orpaHMYEHUs CPOKa.

Microsoft Office 2016.Jorosop Ne 52/223-110/2020 ot 13.04.2020, Axt Ne Tr000523459 or
14.10.2020 Cpox nelicTBus IuLeH3uu -be3 orpannueHus cpoka.

MoiiOduc crangaptasiii. Cornamenue Ne CK-281 ot 7 utons 2017. [lara 3akmrouenus - 07.06.2017.
Cpoxk neiicTBUS JIULIEH3UH - 0€3 OTpaHUYEHNUS CPOKa.

Adobe Reader. JIuniensus freeeware. Cpok AeiCTBHS JIMIIEH3UH - 0€3 OTpaHHUYEHUS CPOKA.

Libre Office. Jlunensust GNU LGPL. Cpok neiicTBust TUIIeH3UU - 0€3 OrpaHUYeHUS CPOKa.

Ilepeuenn HH(OPMALMOHHBIX CIIPABOYHBIX cucTeM, pecypcos HH(POPMALITOHHO-
TeJIeKOMMYHUKANMOHHOM ceTH « AHTepHeT»:

Enunblii mopraj HHTEPHET-TECTHPOBaHUS B c¢epe oOpa3oBaHus [DIeKTPOHHBINA pecypc]
https://i-exam.ru/
ttps://i-exam.ru



11. OMUCAHUE MATEPUAJIbBHO-TEXHUYECKOU BA3BI, HEOEXOI[I/IMOﬁ JJIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O IPOLIECCA 11O ANCHUAIIJIMHE

Peanuzanus y4eOHOM AUCHMUIUIMHBI OCYIIECTBIISETCS C HCIOIB30BAaHHEM MaTepUalbHO-TEXHUYECKOM
6a3el YpI' OV, obecnieunBaronieil MpoBeIeHUE BCEX BUIOB YUEOHBIX 3aHSATUI U HAYUYHO-UCCIIEI0BATENbCKON U
CaMOCTOSITENIbHOM PabOThl 00yYarOIIMXCS:

CrennanbHble TTOMEIIEHUS MPEICTABISAIOT cO00l yueOHble ayAUTOpUN sl IPOBEACHHS BCEX BUIOB
3aHSATUH, TPYIIIOBBIX U UHJIUBUAYaIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIA U IPOMEXYTOUHOU aTTeCTALIH.

[TomemieHust A7isi CaMOCTOSITENILHOM pabOThl 0O0YYarOMIMXCS OCHAIICHBI KOMIBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TMOAKIIOUEeHHs K cetu "HMuTepHer" wu oOecredeHHeM JOCTyNa B  DIIEKTPOHHYIO
uHGOPMaIMOHHO-00pa3oBaTenbHy0 cpeny Ypl'OV.

Bce momernienns yKOMIUIEKTOBAHbBI CHEIUATM3UPOBAHHON MEOENbI0 U OCHAIIEHBI MYJIbTHMEIUHHBIM
o0opymoBaHreM crero0opynoBaHueM (MH(DOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIM, HHBIM KOMIIBIOTEPHBIM),
JOCTYNOM K MH(OPMAIIMOHHO-TTOMCKOBBIM, CIIPABOYHO-TIPABOBBIM CHCTEMaM, SJIEKTPOHHBIM OUOIMOTEUYHBIM
cuctemam, 0a3aM JaHHBIX JCHCTBYIOIIETO 3aKOHOJATENbCTBA, WHBIM HH(POPMAIMOHHBIM pecypcam
CITy>KaIllUMU JUIS IPE/ICTaBICHUS yueOHOM HHpOpMauu 60IbIION ay TUTOPHH.

Jlist mpoBeIeHUS 3aHSITHIA JICKIIMOHHOTO TUIA MPE3eHTAIMH U JIPyTrHe yuyeOHO-HarsaHbIe MOCo0us,
00ecreYnBaroIINe TEeMATUISCKUE UILTIOCTPAITHH.



IIpuioxkenue 1
K paboueit mporpamMmme

7.3.1. IlpumepHbIe BONPOCHI AJI5 CAMOCTOATEILHOM MOATOTOBKHU K
3a4eTy/IK3aMeHy
K 3k3ameny

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.



IIpuioxenue 2

K paboueil mporpamme
7.3.2. HpaKanecmle 3aJaHud 110 JUCHUMIIJINHE IJIHA CaMOCTOSITEILHOM NOATOTOBKHU K
3a4eTy/IK3aMeHy

IIpumepHbie npakTHyeckue 3aaanus K 3a4éty (OIIK 1)

3aganue 1. Jluck Bpamaercs ¢ yriioBoW CKOpPOCTBbIO ® = 2 - 2t. UeMy paBHO yrioBoe
yckopeHue aucka? Kak HampaBieHbl BEKTOpAa YTJIOBOM CKOPOCTH M YIJIOBOTO
yCKOpeHUs?

3aganme 2. OnpenenuTts MOJHYIO SHEPruo Bcex MoJiekyn B 140 r azota N, npu 300K.
Monsipaas Macca azota M = 28 Kr/Moib. YHHBEpcallbHasl ra30Basi MOCTOsIHHAas R=
8,31 JIx/Momnp *K

3aganme 3. Kakue QopMynbl TO3BOJISIOT PACCUUTATh KHUHETUYECKYIO DHEPIHIO
3apsHKEHHOM YaCTHIIbI, MPOIIEAIECH YCKOPSIOIIYI0 pa3HOCTh noteHiuanoB Ae= U,
€CJIM - 3apsa , m - Macca, V- CKOpoCThb, P- MMIyJIbC YaCTUIIBL.

Q) W o= qU; 0) W = mV?3/2; B) W o= P?/2m; 1) W o= qA@;

1)a,o0; 2) 0,B; 3)a,r; 4) B,T;

3apanue 4. K 1ByM nociie10BaTeIbHO COEIMHEHHBIM PE3UCTOPAM C OJIMHAKOBBIMU

conpoTuBiaeHusIMU 1 OM napayiienbHO MOACOECTUHUIN PEIUCTOP C COMPOTUBICHUEM 2
OmM. KakoBO MoaHOE CONPOTUBIIEHUE JAHHOTO Y4aCTKA LIEHU?
1) Owm; 2) 2 Om; 3) 3 Owm; 4) 4 Om;

3aganme 5. DJIC Garapeu 80 B, BHyTpeHHee comnportuBieHre 2 OM, CONPOTUBICHUE
BHemHel nenu 78 OM. Onpenenuts CUIIy TOKAa B LENH, HAPSKEHUE, M0J KOTOPBIM
HAXOAMUTCS BHELIHSS 1IeTlb, U TOTPEOISIEMYIO €10 MOUTHOCTb.

3aganme 6. Kak noJpkHa ObITh HampaBiieHAa UHAYKLIHUS OJJHOPOJHOTO
MarHuTHOTO MMOJIs, YTOOBI cuia Amiepa, 1eicTByolasi Ha TPOBOJHUK C TOKOM,
MOTrJja yAepKaTbh TOPU30HTAIbHBIN POBOJHUK B I0JIe CUIIbI TsxxecTu? Tok B
NJOCKOCTU PUCYHKa HaIlpaBJIE€H BIPABO.

1) BBepx 2) BHU3 3) BIeBO 4) BIpaBo 5) K HaM 6) OT HAC

3ananue 7. Kak usamMeHuTcs nepuoj KojiebaHU MaTeMaTHIeCKOTro MasiTHUKA,
€CJIM YBEJIIMYHUTh €ro Maccy B 2 paza?

3aganue 8. Ha nudpakinoHHyI0 pemeTKy ¢ mepuoaoM 4 MKM HOPMaJIbHO K €€
MOBEPXHOCTHU MajlaeT NapajuieJbHbIA My4YOK CBETA C JUIMHOWU BOJHBI 0,5 MKM.
KakoBo o0miee uncio HabM0JaeMbIX MAKCUMYMOB, BKJIIOUasi [IEHTPaJIbHBIN?

1) 8; 2)9; 3) 16; 4) 17, 5)5;
3aganme 9. KBaHT Kakoro Juara3oHa 3J1€KTPOMArHUTHOTO U3JIy4YEeHHs 001a1aeTr
HauOOIbIIEH YHEPTUECH?
1) Buaumoro; 2) YapTpaduosieToBoro; 3) N'amma;
4) UadpaxpacHoro; 5) PentrenoBckoro.
3aganue 10. [Ipu coynapeHnu 0~ 4aCTHIBI C AIPOM 6opalgB MPOU30IILIA SIAEPHAS

peakius, B pe3yibTaTe KOTOpOil 00pa30Bayioch JiBa HOBBIX sijipa. OJTHUM U3 ATUX
anep ObUIO PO aTomMa Boz[opoz[a%H . OnpenenuTts NOPSAIKOBBIM HOMEP U MAaCCOBOE

YKCJIO BTOPOTO s7pa, 1aTh CUMBOJIMYECKYIO 3aMUCh siiepHOM peakiuullo kakomy
3aKOHY MOKHO ONPENIETUTh €€ dHepreTuueckuit 3 hexT?



