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1. Henp pucuumiuebl. [lepeyeHb NMyIaHUPYeMBIX pe3y/IbTaTOB O0ydeHHsT IO
AUCLIUI/IMHE, COOTHECEHHBIX C MJ/IAaHUPYeMbIMHU pe3y/IbTaTaMH OCBO€HMSI OCHOBHOM
npodeccnoHaTbHON 00pa3oBaTe/IbHOM MPOrPaMMbI

1.1. Iles1b AUCHUIIMHBI

Llenb wW3yyeHUs [UCLMIUVIMHBL: (DOPMHPOBaHME 3HAaHUM O (U3NYECKHUX TOHATUAX, 3aKOHaXx,
TEOpHUsX, CIIOCOOCTBYIOIIMX K YyMEHHMIO HCC/Ie[0BaTh OKPY)KAIOIIyI0 Cpely /Js BbISIBJIEHUS ee
BO3MOKHOCTE M pEeCypCoB, HaBbIKOB B TMPUHATUM HECTaHZAPTHBIX pelleHWHd U pa3pelleHUr0
NpoO/eMHBIX CUTyallii B o0siacT¥ TIpOeCCUOHA/BHOW  /1esITe/IbHOCTH, CBSI3aHHOW C  3allJUTOM
OKpY’Karolleit cpesibl ¥ 00ecriedeHreM 0e30MacHOCTH YesloBeKa

1.2. ITepeuyeHb NJIAaHUPYEMBIX Pe3y/IbTaTOB 00yueHHUsI M0 AMCLIMIIINHE, COOTHECEHHBIX C
IJIAaHNPYeMBbIMH pe3y/IbTaTaMU 0CBOeHHUsI 0CHOBHOU NPodeCcCHOHA/IBLHO 00pa3oBaTe/IbHOM
NPOrpamMMmbI

Tabsuria 1. — Pe3ynbraThl 00yueHHs 10 JUCLIATIIMHE

[TnaHupyeMble pe3y/bTaThl 0CBOEHMUS
OCHOBHO¥ mpodeccroHaIbHON
obpa3oBarebHOM TIPOrPaMMbI
(KOMITETEeHIIUH, 3aKpeTUIeHHbIE 3a
JIWCLIATIIMHOMN)

KO/,
KOMITeTeH
L[UH

HalMMeHOBaHHe
KOMIIeTeHIIUH

Ko/ v HaMeHOBaHHe WHWKATOpa JOCT)KeHUs] KOMITeTeHLIUH,
3aKperyIeHHOT0 3a AUCLIUTITMHON

OIIK-1

CriocobeH yuMThIBaTh
COBpeMeHHbIe TeH/|eHLIH
Pa3BUTHS TEXHUKU U
TeXHOJIOTUM B 06s1acTu
TexHoC(hepHOU
0e30I1acHOCTH,
H3MepUTEeIbHOM U
BBIUMC/TUTE/ILHON TEXHUKH,
MH(bOPMaI[MOHHBIX
TEXHOJIOTHI TIPY pellieHnn
THIOBBIX 33/1au B 06macTu
rpogeccroHaIbHOU

JlesiTeTIbHOCTH, CBSI3aHHOM C

3alMTON OKpY’Karolein
cpezbl u 0becrieyueHEM
6e30MacHOCTH YesioBeKa

OIIK-1.1. 3HaeT coBpeMeHHble TeH/|eHLIUH Pa3BUTUS TeXHUKU
Y TeXHOJIOTHH B 06/1acTH TexHocdepHoii 6e30macHOCTH,
M3MEpUTEe/TbHOM U BBIUMC/TUTEIbHOW TeXHUKU,
VMH(OPMaL[MOHHBIX TeXHOJIOTUN

OIIK-1.2. YMmeeT UcIio/b30BaTh COBpeMeHHbIe
WH(POPMaI[MOHHBIE TEXHOIOTHY JIJIs pellieHHs] TUTIOBBIX 3a7iad B
obnacty npodeccroHaNBLHOM /1esTeTbHOCTH, CBSI3aHHBIX C
3alUTON OKpY’Karolel cpe/ibl U obecriedeHreM 6e30MacHOCTH
yesioBeKa

OIIK-1.3. [JeMOHCTpUpPYeT HaBbIKW UCII0/Ib30BaHUS
COBPEMEHHOW TEXHUKHU U TEXHOJIOTUM B 00/1acTh
TexXHOC(hepHO 0e301MaCHOCTH, U3MEPUTETLHOMN U
BBIUKC/TUTE/TbHOW TeXHUKH, NUH()OPMALIMOHHBIX TeXHOIOT U
TIpY PellleHnH TUTIOBBIX 3a/jau B 00/1aCTH 3all[UThI
OKpY>Karolel cpefibl v obecrieueHust 6€30MacHOCTH YeioBeKa

2. CTpyKTypa U TPyA0eMKOCTb JUCLIUIL/IUHbI

OO6miast TpynoeMKOCTh (00beM) AWCLUIIIMHBI COCTaB/seT 8 3aueTHble eAWHMIBI (3.e.), 288
akaZieMrueCcK1X 4acoB.

Tabsuia 2 — O0beM JUCLUIIINHEI



Bugpl yueOHOM paboThI

Bcero,

KommuecTBo yacos B

4yacoB ceMecTpe

OO0111ast TPYZI0EMKOCTD AUCIUTTAHBI 288 2 cemecTp - 144
3 cemectp - 144

KonTtakTHast paboTa 00Oyuaromuxcsi ¢ rperojaBaresieM 1o 166 2 cemecTtp - 100

BU/IaM YueOHBIX 3aHATUH (BCETO) 3 cemecTp - 66

B TOM YHCJI€:

JIeKLjuU 64 2 cemectp - 36
3 cemecTp - 28

nabopaTopHbIe 3aHATUS 56 2 cemectp - 36
3 cemectp - 20

MIpakTUYeCKUe 3aHATUS 46 2 cemecTp - 28
3 cemecTp - 18

[pyrue Buap! paboT B cooTBeTCTBUU C YII:

KOHTpOJTbHasi paboTa 0.5 3 cemectp - 1

KOHCYJ/IbTaLIuU 1 3 cemectp - 1

CamocrosTenbHasi paboTa 00yuaromuyxcst (BCero) 122 2 cemectp - 44
3 cemecTp - 78

N3 Hux:

KOHTPOJIb 34.8

DKP:

3auem 0.2 2 cemecTp - 1

3auem c oyeHKoll 0

Kypcoeasi paboma (npoekm) 0

9K3aMeH 1.2 3 cemectp - 1

3 Copep:xaHue JUCLUN/IMHBI

Tabmria 3 — CogepykaHye JUCLATUTAHBI

Ne |Pa3gen (TeMa) AUCLIMIIUHBI Bugel gedarensHOCTH dopma
1/ eKyLLlero
Jlex, |J1a6, |TI, |34, Dk, |KoP, |C°KYH
= yac. |vac. |vac. |uac. wac.  wac. || <OHTPO/A
yCIieBaeMOCTH
1 xypc / 2 cemecTtp
1 |MexaHuka
1.1 | MexaHuKa MaTepraJbHON TOUKU 2 2 2 sl'ecTpoBaHuUe,
JlaboparopHasi
[IpencraBnenns HeroTOHa 0 CBOMCTBax pabora

MPOCTPaHCTBa U BpeMeHU. CUCTeMBI
oTcueTa B MexaHukKe HblOTOHa, 3TanoHbl
JTMHBI U BpeMeHU. OTHOCUTE/IbHOCTh
JBrkeHus. [ToHATHe 0 MaTepyanbHOM
Touke. Pa/inyc-BeKTOp, BEKTOPBI
repeMellleHus], CKOPOCTH, yCKOPeHHUS;
TaHreHLMa/ibHasi U HOpMaJjibHast
COCTaBJISAIOLLMe YCKOPeHUsl. 3aKOH
JIBYDKEHUSI, TPAeKTOPUSI U TIPOI/IeHHBIN
nyTh. [IpUHLIMI HE3aBUCUMOCTH
IBr>KeHui. PaBHOMepHOe U




PaBHOYCKOPEHHOe TIPSIMOJIMHeHOoe
IBIDKeHUS. [IBI)KEeHMe TOUKH T10
OKDY’KHOCTH. YIJIOBOe TiepeMellieHue,
yIJIOBasi CKOPOCTb, yIJIOBOE YCKOPEHHe.
CB#I3b TMHEWHBIX U YTJIOBbIX BEJIMYMH.
BekTopb! YI7I0BOM CKOPOCTH U YIJIOBOTO
yCKOpeHMSI.

1.2

[uHaMmKKa MaTepraabHOW TOYKU

[TepBbiti 3akoH HbtoTOHA. VIHepLManbHble
cucreMsl orcuera. [Toudarue o cure.
[TpyHLIMIT He3aBUCUMOCTH JIeCTBUS CHJL.
Cunbl B ipupoge, GyHAaMeHTa/lbHble
B3auMozeiicTBus. Bropoii 3akoH HeroToHa.
Macca u ee usMepeHue, aAJJUTUBHOCTb
Macchl. Imnynbc. Tpetuii 3akoH HbroToHa.
[TpunHiun oTHOCUTeIbHOCTHU ["anmunes.
['paHULIBI TPUMEHMMOCTY MeXaHUKHU
HerotoHa. MoMeHT uMItysibca
MaTepuasbHOM TOUKU, MOMEHT CHJIbI,
MOMeHT uHepruu. CoxpaHeHrue MOMeHTa
HMMITy/IbCa MaTepyuaJbHONM TOYKU NPU
JIBIDKEHUH T107] 1eiICTBUEM LIeHTPa/IbHOM
cunbl.PaboTa cUsibl, MOLI[HOCTb,
KUHeTu4ecKas sHeprus. [loteHuanbHbIe U
HeloTeHLabHble CUIbl. [loTeHMambHas
sHeprus. CBsi3b CUJIbI C IOTEHLMA/IbHOU
sHepruei. CoxpaHeHUe MOTHOW SHePruu
MaTepuaabHOM TOYKH B I10J1€
MOTeHLa/TbHOW CUJIBI.

HKetic-3a/1aHusl,
TectrpoBaHue

1.3

Cwuiibl B ipupoge

Ynpyrue cBouCTBa TBepAbIX Tesl. Byl
ynpyrux fedopmMaruii. 3akoH ['yka s
pas3/INyYHbIX AedopMalii: 0HOCTOPOHHee
pacTsbkeHue (CKaTue), BCeCTOpOHHee
oKarue, CLBUTL, KpyueHue. Mogynu
ynpyroctu, ko3dduument Ilyaccona,
nipegen ynpyroctu.IlotenrnansHas
5Heprus ynpyroze(opMUpoOBaHHOIO TeJa.
[InotHOCTB 3Hepruu.BcemupHoe
TAroTeHuve. /IBiykeHue IiaHeT, 3aKOHbI
Kennepa. 3akoH taroreHus HbroToHa,
IIOCTOSIHHAs TATOTEHUs U ee U3MepeHue.
Tspkenas U IHepTHas Macchbl.
OUHIITEeHHOBCKWM IPUHLIMIT
5KBHBAa/IEHTHOCTH CWJI UHEPLIUU U CUJI
TaroTeHus1.[IoHsATHe O O/1Ie TATOTeHUs.
HanpspkeHHOCTb ¥ OTeHLMasl MoJis
TaroteHus. Teopema OcTporpazckoro-
I"aycca. [IpuMeHeHNe 3aKOHOB COXpaHeHuUs

sl'ecTpoBaHue




SHEpruv U MOMEeHTa UMITy/IbCa K
[IBIDKEHUIO B LIeHTpalbHOM
rpaBUTaLMOHHOM nose. [TepBas, BTopasi u
TPeThbs1 KOCMUYECKUe CKOPOCTH.
HocTiwkeHWst HAyKW U TeXHUKHU B 00/1acTu
OCBOEHHUs Y UCC/Ie[J0BaHNsI KOCMUUECKOIo
MPOCTPaHCTBA.

1.4

MexaHuKa TBepAOro Tesa

TBepo0e Teso Kak cucTeMa MarepuabHbIX
ToueK. ADCOMIOTHO TBEpP/0e TeJo.
[TocTtynarespHOe U BpalliaTe/IbHO
JIBIDKeHHe abCOJTIOTHO TBEP/IOTO Tera.
MrHoBeHHble ocy BpaueHus. [loHsaTue o
cTereHsix CBOOO/BI U CBsI3sX. BparrieHue
OTHOCUTEJ/IbHO HEIO/IBUYKHOU 0CH, MOMEHT
CUJ/Ibl OTHOCUTEJIBLHO ocu. I1apa cui,
MOMEHT Iapbl. MOMEHT UHepLIUU U MOMEHT
HMITyJ/IbCa TBepAoro tena. Teopema
[IITeiiHepa. YpaBHeHe MOMEHTOB.
Kunetnueckasi s3Heprus BpalljarolLerocs
TBepPZOro Tesla. 3aKOH COXpaHeHUst
MOMEHTa UMITy/IbCa TBEPZOro Tejla U ero
cnepcteus.IlonsaTue o BpaljeHuM TBEPAOIo
Tesia BOKPYT HelTOIBUYKHOU TOUKHU.
CBo0OoziHbIe ocH BpalljeHus1. ['Mpockor.
YcnoBus paBHOBeCUs TBepZAOro Tesa. Busbl
paBHOBecus. LleHTp TsvKeCTH.

ITecTupoBaHue

1.5

MexaHuKa >KUIKOCTeH 1 ra3oB

[aBneHue B KUAKOCTSX U rasax.
N3mepenue fasnenus. Pacripesenenve
JlaBJ/IeHUs B MOKOSLLIUXCS XKUAKOCTAX U
ra3ax. 3akoH [lackans. Cuna Apxumeza.
Ycnosus riaBanus Tes.MgeanbHas
JKAJKOCTb. YpaBHeHUe Hepa3pbIBHOCTU
CTpyu. YpaBHeHue bepHyiu aisa
W/ieaslbHOM >KUJKOCTH U ero Ce/|CTBUSI.
®opmyna Toppuuenu. Peakius
BbITEKaro1lel CTpyu./Br>keHue BSI3KOU
JKUAKOCTU. JTaMrHapHOe U TypOy/ieHTHOe
TeueHue, uncio PeitHonbaca.[lBrokeHre
TeJT B )KAAKOCTH: CHIa I060BOTO
CONPOTUB/IEHUS U TIOLbEMHas CHIa.
[TomgpeMHas cusla Kpbuia camoreTa.

ITectupoBaHue

1.6

CHEI_[I/IEIIII)HEIH TeOopHs OTHOCUTE/IbHOCTH
(CTO)

[Toctynats! OnHIITelHA. CucTema oTcueTa
B CTO. OTHOCUTE/ILHOCTD
opgHoBpemeHHocTH B CTO.

/TecTupoBaHue




[TpeobOpa3oBanus Jlopenija.
OTHOCUTENBHOCThL OTPE3KOB JI/TUHBI U
rnpomexyTkoB BpemeHu B CTO.
Pe/IATUBUCTCKUI 3aKOH TIPeoOpa30BaHuUs
CcKopocTel. PelIsITUBUCTCKUI UMITY/IbC.
PensituBuCTCKast hopMysia BTOPOTo 3aKOHa
Herorona. CBsI3b MacChl U SHEPTHH.
[Tonnas s3Heprusi B CTO. 3akoHbI
coxpaHeHwus1 SHepruu u ummnynsca B CTO.

MonekysnsipHasi GU3MKa U TepMOAUHaMUKa

2.1

OCHOBBI MOJIEKY/ISIPHO-KUHETHYe CKOU
TeOpUU ra3oB

aBneHue ra3a. AGCOIOTHasI TeMIieparypa.

VpeansHbii ras. YpasHeHre Kianeiipona-
MewnpeneeBa. ['a3oBble 3akoHbI. OCHOBHOE
ypaBHeHVe KHHeTU4YeCKOM TeOpUU ra3os.
IToctosinHas bonerMana. MosekysispHo-
KWHEeTHYeCKOe UCTONKOBaHWe abCOmOoTHOM
TeMIlepaTyphl U JasieHusl. Vi3mMepeHue
Temneparypsl./3mMepeHue ckopocTein
MosieKyJ1, onieIT LITepHa. Pacripesenenue
CKOPOCTeH MOJIeKy/ 110 Makcsesy.
bapomeTpuueckas (opmyia.
Pacnipesennienne Makcsesuia-bosbimaHa.
OKCIlep¥MeHTa/IbHOe OIlpeie/ieHre Yuciia
ABorazipo. PacripesiesieHre sHepruu
MOJIEeKYJI 110 CTeTleHsIM CBOOO/bI.
@dnyKTyaly B WeasbHOM rase U ux
TposiB/IeHKe. fIB/IeHus repeHoca B rasax.
CpepHss JyIvHaA U CpefiHee BpeMsl
cBobogHOro ripobera Mosekys. uddys3us.
BayTtpeHnHee Tpenue. TerionpoBogHOCTE.
Tern10rpoBOgHOCTEL U BHYTPEeHHee TpeHue
TIPY HU3KOM /1aB/IeHUH, TeXHUYe CKAN
BaKyyM. MeTozbl M3MepeHust HU3KUX
JlaBJIeHUH.

TectupoBaHue,
JIabopatopHasi
pabora, Ketic-
3alaHust

2.2

OCHOBBI TepMOAWHAMHKN

TepMogvHamMHueckasi CUCTEMa.
TepMmoarHamMuyeckoe paBHOBeCHe.
ITapameTtpsl cocTosiHusl. BHyTpeHHsIs
sHeprus. B3aumopeiicTBue
TepMOAMHAMUYeCcKUX cuctem. PaboTa u
TEryI0Ta Kak (hopMbl 0OMeHa 3Hepruen
Mexzay cucreMamu. KBasucrarnueckue
ripowieccel. [lepBoe Hauaso
TepMoJuHaMUKU. [IprMeHeHne nepBoro
Hayasia TePMOAUHAMUKU K U30IIpOLieccam.

TectupoBaHue




TerunoemkocTh. BeIBOA, ypaBHeHUs
asrabarel. CKOPOCTh 3ByKa B raze.Bropoe
Hauasio TepMoJuHaMUKA. ObpaTtumMble U
HeoOpaTuMble TIpoLiecchl. TerioBbie
MatuHbl. Hukn Kapuo. Teopema KapHo.
PeasnbHble njukibl. HeocyiecTBUMOCTD
BEUHbIX [IBUTraTesiell. DHTPOMUS.
[IpuBepenHas Teriora. CratucThyeckoe
HCTOJIKOBaHME BTOPOrO Havasa
TepMoAuHaMUKuU. Teopema HepHcra.
HenocTKUMOCTE abCOMIOTHOTO HYJIS.

2.3

Tsepable Tesna

AMop(HBIe U KpUCTa//InyecKre Tea.
lanbHWY IOPSIZIOK B KPUCTasUIax.
Knaccugukanysi KpUcTasiioB M0 TUITY
CBSI3eld, aHU30TPONHSI KPUCTA/IIOB.
HedexTrl B KpucTamiax. Kuakue
KpucTasibl. MexaHnyeckre CBOMCTBA
KpHUCTasioB. TernioBble CBOMCTBA
KPHUCTaJIJIOB, TEIJIOBOE pacCllUpeHue.
[1naBneHue U KpUCTa/UIA3aLUS.
[wuarpamMma paBHOBeCHSs TBEPZOH, XXUAKON
Y ra3oBoM ¢as. TpoliHasi Touka.
TernsoeMKOCTb KpUCTA/IIOB. 3aKOH
[rononra u Iltu. 3arpysHeHus
K/IaCCHUUeCKol (hr3MKU B 00bSICHEHNU
TeMIepaTypHOW 3aBUCUMOCTH
TeIUIOeMKOCTH TBepbIX Tesl. Teopus
OUHIITelHa.

TectupoBaHue

OJIeKTPOAMHaMUKa

3.1

OneKTpUuecKoe 1osie B BaKyyme

DJIEKTPOCTaTHKa. JJIeKTPUYEeCKHe 3aps/ibl
v nosisi. CBOMCTBA 3/1eKTPUYECKOro 3apsza:
[iBa BU/la 3aps/l0B, 3aKOH COXPaHEeHUs 1
JIMCKPEeTHOCTD 3apsi/ia. DJieMeHTapHbIN
3apsy. OnucaHre MakpOCKOIMYe CKUX
3apsDKEHHBIX TeJT: MOJ|e/TU TOUeYHOTOo U
HeIpepbIBHOTO pacripeie/ieHust
3apsza.3akoH Kynona. Bekrop
HarpspKeHHOCTH M0/l TOYEUHOTO 3apsiza.
[TpuHLMn cynepro3uliuu. Beiurcienue
T10J1 JUTI0/IA. [JWTonb BO BHeLIHEM
OJHOPOJHOM M HeOZHOpOZAHOM Tosie.IToTok
BeKTOpa HamnpspkeHHOCTU. Teopema
Octporpaackoro-I'aycca u ee npumeHeHue
K pacuety rosieil. Pabota cus mossi mpu
repemMeleHuu 3apsgoB. LIupkynsius

OKelic-3aganus,
TecTupoBaHue




BeKTOpa HamnpsbKeHHOCTU. [ToTeHI[ManbHbIN
XapakTep 371eKTPOCTaTUUeCKOro IoJisi.
[ToTeHLan ¥ S5KBUMOTEHLIAIbHbIE
noBepxHOCTU. CBsi3b NIOTEHLIMAMA U
HanpspKeHHOCTH 1osist. [loTeHman nosns
TOYEYHOTO 3apsifia, JUTOJs], CUCTeMbI
3apsi/ioB.

3.2

IMTocTOsIHHBINA TOK

[IBr>KeHUe 3apsifioB B 3/IeKTPUYECKOM
rioJie. J/IeKTpUYeCKuM TOK. 3akoH OMma J1s
yuacTka 1enu. CornpoTuBieHre
npoBoAHUKa. JuddepenimansHas Gpopma
3akoHa OMa. CTOpOHHUeE CHUJIBI.
OJIeKTPOABUXKYLLas cuia. 3akoH Oma i
yJdacTka Len, cogepxauiero JC, v ans
3aMKHyTOH Ljeri. PaboTa 1 MOLHOCTH B
Lle[T1 [IOCTOSIHHOT'O TOKa. 3akoH [Ixoyisi-
Jlenuya. IuddepentyanbHas popma 3akoHa
Ixoynsa JleHuia. Pa3BeTB/ieHHbIe Liemu.
[TpaBuna Kupxroda.

1/TabopaTopHas
pabora,
TectupoBaHue

3.3

Mar»auTHoe 11oJj1e

B3aumopelicTBre TOKOB. MarHUTHOe moJe
3JIEKTPUYECKOro TOKa. MHayKims u
HarpsyKeHHOCTb MarHUTHOTO T10JISL.
MaruuTHbIM 1OTOK. 3akoH buo-Casapa-
Jlarziaca. MarHuTHoe 11oJie IpsiMoro,
KPYT'OBOI'O U COJIEHOU/Ia/IbHOT'O TOKOB.
LIypKy/sLys BeKTOpa HalpsKeHHOCTH
MarHMTHOTO I10JIs1. 3aKOH ITOJIHOI'O TOKa.
Cuna Amriepa. BUTOK € TOKOM B
MarHMTHOM I10/1e. MarHuTHbI MOMEHT
TOKa./lelicTBUe 3/1eKTpUUYeCKOro 1
MarHMTHOTO I10JIs Ha ABWKYLMNCA 3aps,.
Cuna Jlopenuja. 3ddekT Xosia u ero
TIpUMeHeHre. DJIeKTPOMarHuTHast
nHAyKUYs. OnbiTel @apazies. 3akoH
uHaykuuy @apazes v npasuio JleHna.
ONeKTPOABUXKYILLIas CUla UHAYKLIAN.
BuxpeBsble TokU. CKUH-3((eKT.
CaMOMHIYKLIMA U B3aUMOWH/YKLIWSL.
ONeKTPOBWKYILLasl CHjla CAaMOUH/YKLMH.
WHAYyKTUBHOCTH MPOBOJHUKA.PaboTa crbl
AmMriepa. DHeprust MarHUTHOIO I10J11 TOKOB.
OHeprus U IJI0THOCTb SHeprun
MarHMTHOIO Nosis. MarHuTHble CBOMCTBA
BelllecTBa. MarHeTvku. MaraurHoe 1iosie B
MarHetukax. HamarauueHHoCTb. CBAA3b
VH/IYKLWW Y HallpsKeHHOCTU MarHUTHOTO
I10J11 B MarHeTyke. MaruutHas

TectupoBaHue




MMPOHULa€MOCTb U BOCIIDpUMMYHNBOCTD.
MarnuToMexaHuueCcKUe sSIBeHHs.

3.4

3auet

Wroro no 1 Kypcy 2 cemecTpy

36

36

28

2 Kypc / 3 cemecTp

1

OnTuka

1.1

FEOMETPI/I‘—IECKEIH OIITHKaA

[eomeTprueckast ONTHKA KaK MpeZie/IbHbIN
CJ1y4ai BOJIHOBOU ONTUKM. [IpyuHImMn
®depMa. 3aKOHbI OTPaKEHUS U
ripesiomsieHust ceeta. [loHOe oTpakeHue.
BonokoHHas ontuka. 3epkasa. [IpusMel.
Tonkue muH3bl. PopMyIa JIUH3bL.
OnTtuyeckas cuna muH3bl. AGeppaiys
nuH3.I'71a3 Kak onTUyeckas cucrema.
OnTtuyeckue rpubopsl. JIyra, MUKPOCKOTI,
Tesie-cKorl, (hoToanmnapart, IpOeKL[MOHHbIe
anmnaparsl.

GlecTHpOBaHUe

1.2

Jlvicniepcusi, TIOT/IOIIEHe U paccesiHie
cBeTa

HopwmasbHas gucriepcusi. AHOMasbHast
mucniepcust. KosgduiyieHT noroueHus.
O/eKTPOHHas TeOpus AUCIIePCUU U
riomioweHys ceeta. das3osas v rpymnmnosas
ckopocTu. Pdekt BaBunona-
YepenkoBa.CrieKTpbl UCITyCKaHUSA U
rioryioieHus. CrieKTpoMeTpal.
CrniektpanbHblii aHanus. Lisera Tert.
Panyra. fIBnenue paccessHusi cBeTa. 3aKOH
Panies. Ilonspusanys paccessHHOIO cBeTa.
Ligeta Heba u 30pb.I1oHsTHE O
HeJIMHEeWHOM OITHKe.

clecTpoBaHue

1.3

KBaHTOBBIE CBOWCTBA U3/TyUeHUs

®orosnekTpuueckuii 3¢ dekt. POTOHHI.
YpaBHeHue DiiHIITeliHa. POTO3/IEMEHT,
(hOTOyMHOXXUTEJTb, 37IEKTPOHHO-
ONTHYeCKHii ipeobpa3oBaresib. OMbIThI
Basunoga./laBnenue ceeta. OmbIThI
JlebeneBa.PeHTreHOBCKOe M3/TyueHuUe.
TopMO3HOe 1 XapakTepUCTUUeCKoe
W3/y4yeHre U Ux crieKTpbl. JddekT
KomnToHna. [IprimeHeHre peHTTeHOBCKUX

GlecTMpOBaHue
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nyuen.

1.4

TerioBoe H3jaydyeHue

JlyyeuncriyckaresibHasi 4 IOIvioLiare/bHas
criocobHocTy Ten. 3akoH Kupxroda u ero
cneficTBUsL. M3myyeHue abCcoMOTHO

yepHoro Tena. 3akoH Credana-bosbimana.

3akoH cMmeleHus1 Buna. Pacnipesienenue
9HEPTYH B CIIEKTPe U3TyueHUst abCOTFOTHO
yepHoro Tesna. ®opmyna Panes-/xuHca.
KBaHTOBaHUe 3HEPrUU U3JyUYeHUs.
®opwmyna I1naHka.

GlecTHpOBaHUe

1.5

BosHOBbIE CBOMCTBA BellleCTBa

OnbIThI N0 AU(PAKLMU 3/IEKTPOHOB.
Bonnsl ge Bpoiinis. CooTHOLLIeHHe
HeornpesiesieHHOCTel ['eii3eHGepra.
OcCHOBHbIe Tpe/|CTaB/IeHNs KBAHTOBOU
MexaHUKU. BonHoBast ¢yHKLMSA U ee
¢r3nueckuid cMpIci. [IpuHIMn
CyIIepro3ULIMY B KBAHTOBOU MeXaHUKe.
YpaBnenue llpenuurepa. [Ipocreiie
3a[jauM KBaHTOBOM MeXaHUKU: KBAHTOBbIE
SHEepPruM YacCTULIbl B IOTEHLJMA/ILHOM SIMe,
KBaHTOBaHWe 3HePryy JIMHeHNHOro
rapMoHHYeCcKoro ocuwuistopa. Hynesas
JHepPrus U HyJeBble KoeOaHusl.
[IpoxoxxeHne JyacTULbI yepes
MOTeHINA/TBbHBIN Oapbep (TYHHe/TbHBIN

3¢ dekT).

clecTpoBaHue

KBaHTOBasi pusmka

2.1

CTpoeHure aTOMOB U MOJIEKY/T

OrbiThl Pe3epdopaa. Mogeny aToMOB.
JIuHelyaTbIi CIIEKTP aTOMa BOZJOPOZAA.

slecTMpOBaHe

2.2

Teopus atoma Bogopoza 1o bopy

[Toctynartel bopa. CriekTp aToMa BOZOpPOAa
110 bopy.OkcriepumenTansHoe
NOATBep K AeHre KBaHTOBaHUS
SHepreTUYECKUX YPOBHeK aTOMOBOMBITEHI
®panka-I'epua. Oneite! IllTepHa u
I'epnaxa.

clecTpoBaHue

2.3

KonTposbHast pabora

2.4

JK3aMeH
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Wroro 1o 2 Kypcy 3 ceMecTpy 28 |20 |18 1 1

WTroro no gucuuynivHe 64 |56 |46 |1 1 1
Tabmmria 4 — JTabopaTopHble paboThbI

Ne |HaumeHoBaHue 1ab0paTOpPHBIX paboOT O0mbem, yac.

Tabmuria 5 — IIpakTHueckre (CeMUHAPCKHE) 3aHSTHS

Ne |HanMmeHoBaHMe CeMHUHAPCKUX U TIPAKTUUECKUX paboT

Ob6wewMm, yac.
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4. ®oHJ| OLIeHOYHBIX CPEJCTB //IA MPOBeeHHUs MPOMe)XYTOUHOH aTTecTanuu
00yUaIOIIMXCS 110 JUCI{HII/THHE

KputepusiMi OLIeHUBAaHUsI SIBSIFOTCS Oasiibl, KOTOpbIe BBICTAB/ISIOTCS 3a BUABI [IeSITeTbHOCTH
(oLleHOUHBIE CpeACTBa) MO WTOraM M3ydyeHUs: MOAy/ed (pa3fesoB AUCLMIUIMHBI), MEePeYrCc/IeHHbIX B
PEUTUHI-TI/IaHe AUCLIMIUINHBL. banibl, BbICTaB/issieMble 38 KOHKPETHbIe BH/bI JeSITe/IbHOCTU MPe/iCTaB/IeHbl
HIDKE.

KoHTponbHbIe 3ajaHus /11 IPOBeieHus
TeKyLlero KOHTPOJIs1 ycieBaeMoCTH

TecToBbIe 3agaHusI

OnucaHue TeCTOBBIX 3a/laHUM: TeCTOBble 3aJaHKsl BKJIIOUAIOT TeCThbl 3aKpbITOrO THIa (C OJHUM
NIPAaBWIBHBIM OTBETOM), TeCTbl Ha YCTaHOBJIEHUM T[0C/Ae0BaTeJIbHOCTU M Ha YCTaHOBJ/IeHUe
cooTBeTcTBUs. OlleHKa 3a BBINOJIHEHWE TeCTOBBIX 3a/laHMM BBICTAB/ISIeTCS HAa OCHOBAaHWM IPOLieHTa
3alaHUM, BBITIOJIHEHHBIX CTYAE€HTAaMHd B TIPOLIECCE TPOXOKIEHUS TIPOMEXYTOUHOTO M PYyOeXHOTrO
KOHTPOJIs1 3HAaHUM

1. Kakast (hopmMy/iMpoBKa COOTBETCTBYeT MOHATUIO «TPeHue»?

a) KO/IMueCTBeHHasl Mepa B3auMO/eHCTBUS Tell, SIB/ISIOLLAsCs IPUUMHOM MOSIB/IeHUS YCKOPeHUs Tell

0) siBeHre cOXpaHeHUsI TeJIOM CKOPOCTH B C/Ty4ae, KOrJja PaBHOJEHCTBYOL[asi CUJI, IeMCTBYIOIMX Ha
TeJI0, paBHa HYJIO

B) B3aMMO/IeMCTBYe, BO3HUKalOIllee B MeCTe COTPUKOCHOBEHUS TeJl U MPeNATCTBYIOLee UX
OTHOCHTE/IbHOMY [IBM)KEHUIO

I') CpeJiy IPe/IJIO’KEeHHBIX OTBETOB HET BEPHOI'O

2. Cuity, BO3HUKAIOLIYIO NIPYU B3aUMO/IeICTBUM COTIPHUKACAKOLIUXCS Te/T Ha3bIBaKOT
a) CWJIoHM ynpyrocTu

0) cunoii TpeHus

B) CUJION TSKECTU

I') CUJIOM NIPUTSDKEeHNS

3. Kpyrast popma Karti 00yc/ioBieHa

a) IelCTBMEM TTIOBEPXHOCTHBIX CUJT HaTSDKeHUSI
0) meficTBHEM TIOBEPXHOCTHBIX CUJT [IaB/I€HUS
B) ZIeMICTBHEM CHUJIbI TSDKeCTH

T) IeWCTBUEM CUJI OTTA/JIKUBAHUSI MOJIEKYJT

MeTtoauueckue Matepuasbl, ONpeestolye TpoLefypy OLieHUBaHUS BbITIOJTHEHHSI TeCTOBBIX 3aJaHUMN

OnucaHve MeTOAUKY OLIeHWBaHKS BLITIOJTHEHNS TeCTOBBIX 3aJaHUI: OLIeHKa 3a BBIIIOJIHEHUE TeCTOBBIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T0/[CYeTa MPOL|eHTa MPABU/IbHO BBIOJHEHHBIX TECTOBBIX 3a/laHUM.
Kputepuu oneHku (B 0a/uiax):

- 9-10 6a/1710B BBICTAB/ISETCS CTYAEHTY, €CJTH MPOLIEHT MPABU/IHHO BBITOJTHEHHBIX TECTOBBIX 3aJJaHUIN
coctasmiseT 81 — 100 %;

- 7-8 6anIoB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOLIEHT NPAaBU/IbHO BBITIOJTHEHHBIX T€CTOBBIX 3a/laHUMN
cocrtasisieT 61 — 80 %;

- 4-6 6anUIOB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOLIEHT TPAaBU/IbHO BBITIOJTHEHHBIX T€CTOBBIX 3a/laHUH
coctasisteT 41 — 60 %;

- 0 4 6aJI/IoB BBICTAB/ISIETCS CTYAEHTY, eCJ/TH MPOLIEHT MPABUIHLHO BBITOJTHEHHBIX TECTOBBIX 3a/JaHUM
coctanmnseT 40 %;
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KoHnTtposibHas padora

CryzeHTaM TipeJjjiaraeTcsi pelinTbh HeCKOJIBKO 3a/1au 110 BapyUaHTaM.

Homepa K.p. Ne 1 <MEXAHUKA. MOJIEKY/IAIPHASA ®PU3NKA 1 TEPMOJVUHAMMKA.
3apa4 JIEKTPOMATI'HETU3M»

Ne Bapuanta |Homepa 3afau

1. 3 46 117 155 181 231

2 4 47 119 156 182 232

MeTtozrueckrie MaTepyasbl, ONpeZiestoliye TIPoLelypy OLieHHBaHKS BBITIOIHEHNSI KOHTPOJIbHOM paboThl

O1yre KpUTEPUH OLIEHKH KOHTPOJIBHBIX PadoT

Bbannsl

[prBesieHO T0/THOE TIPaBUJIbHOE pellieHHe,
BKJIIOUArOLIlee C/Ie/yIOLIe 3/1IeMeHThI:

1) npeacraBneH (B cyyae HEOOXOJUMOCTH) He
Cofiep>Kaliuii olmMbOK CXeMaTUUeCKUH PUCYHOK,
cxema WY rpadUK, OTPa’KaroLvi yC/IOBUS 3a/jauM;
2) BEpHO 3amucaHbl (POPMY/Ibl, BbIpaXKaroliue
¢u3nyeckue 3aKOHbI, IPUMeHeHHe KOTODbIX
He0OX0IMMO /IJ1s1 PellieHusT 3a/iaui BbIOpaHHBIM
criocobom;

3) npoBeieHbI HeOOXOAMbIE MaTeMaTHueCKUe
ripeobpa3oBaHus U pacyeThl, MPUBOJSILHE K
MpaBUIbLHOMY UKC/I0BOMY OTBETY, U NIpe/CTaB/eH
otBeT. IIpu 3TOM f10MTyCKaeTcs pelieHue "o
yacTsamM" (C IPOMeKYTOUYHBIMU BbIUHC/IEHUSIMU).

[IpuBeneHo peluenue, cogepxaujee OAMH u3
CJIeYIOIIUX HeJOCTaTKOB:

— B HEOOXOJUMBIX MaTeMaTHyeCKUX
rpeoOpa3oBaHusAX U (M) BEIUMCTEHUSX
JIOTIyIIIeHbI OLITNOKY;

— TIpeZICTaB/IeHO MPAaBU/ILHOE PellleHre TOJIBKO B
o61em Buzie, 6e3 KakKMxX-T1M00 UHC/IOBBIX PaCUeToB;
— TIpaBWIbHO 3arvcaHbl HeoOXouMbIe (hopMyITbI,
Tipe/iCTaB/ieH NPaBU/IbHBIN PUCYHOK (B C/Ty4ae ero
HeoOXoJUMOCTH), rpadUK HUIM CXeMa, 3aricaH
TPaBWIbHLIN OTBET, HO He Tpe/iCTaB/IeHbl
ripeobpa3oBaHusi, IPUBO/SIIINE K OTBETY.

[TpuBesieHO pellieHre, COOTBETCTBYHOIIlee
OAHOMY u3 ciefyroLux ciayyvaeB:

— B peIIeHrH CO/IeP)KUTCS OIMOKa B
HE0OXOIMMbBIX MaTeMaTUUeCKUX TTpeobpa3oBaHUsIX
Y OTCYTCTBYIOT KaKue-T100 UUCIOBbIe PACUeThI;
— JlomylrieHa oMOKa B Orpe/ie/IeHUA UCXOHBIX
JTAaHHBIX TI0 TpaduKy, pUCYHKY, Tab/uLle U T.II., HO
OCTa/IbHOE peIlleH’e BHITIOTHEHO TIOJTHO U Oe3
OILIINOOK;
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— 3aMucaHbl U UCI0JIb30BaHbl He BCe UCXOAHbIe
(hopMmyiibl, HeOOXOJUMBIE /IS PEelLleHUs 3a/JauM,
v 8 OTHOW 13 HUX JOMyIIleHa OMINOKa;

— TIpe/iCTaBIeH (B c/iyyae HeOOXOAUMOCTH) TOJTBKO
TMpaBU/IbHBIN PUCYHOK, Tpaduk, cxema u T. . UJIN
TOJILKO TIPAaBU/IbHOE pellieHre Oe3 pUCyHKa.

Bce ciiyyau perienusi, Kotopble He COOTBeTCTBYIOT |0
BbIIIIeyKa3aHHbIM KPUTEPUSM BbICTaB/IeHUS OLIEHOK
B 1, 2, 3 banna.

PemnreHue 3agau

Pemienue 3az1au croco6cTByeT (HOPMHUPOBAHUIO YMEHHI M HaBBIKOB OTHOCSIIIUXCSI K KOHKDETHOU cdepe
JlesITe/IbHOCTH

IIpumepsl 3aja4

1. OT nepekpécTKa no JByM IMpsIMbIM, TlepeceKaroIumcs nog, yriiom 600 goporam yzaansitoTCsl MallluHbI:
0ZlHa CO CKOpOCThIO 60 KM/U, Apyras co ckopocTero 80 Kkm/u. Oripefie/IMTh CKOPOCTH, C KOTOPbIMU
MallWHbI ya/as0TCs Apyr oT Apyra. [lepekpéCcTok MallvHbI NPOLIA OHOBPEMEHHO.

2. VI3BeCTHO, UTO TPU YE€TBEPTU CBOETO MyTH aBTOMOOH/Ib MPOIIIEN CO CKOPOCTBIO 60 KM/4, OCTa/TbHYIO
YacTh MyTH — CO cKOpocThio 80 KM/u. KakoBa cpefiHsisi myTeBasi CKOPOCTb aBTOMOOWJISI?

MeToanueckre MaTepuasbl, ONpeesiolye TpoLeAypy OLIeHMBaHUs pelleHus 3aa4

OO1ye KPUTEPHHU OLIEHKH BbINO/THEHHUS Banbl
uznyeckux 3ajaHui
C Pa3BepHYTHIM OTBETOM

ITIpuBeeHO MOHOE TIPaBU/ILHOE PEIleHUe, 3
BKJIIQUAlOLIlee Cre/lyroliye 3/1eMeHThbl:

1) mpexacrasneH (B cyyae HEOOXOJUMOCTH) He
CoZiep>Kaluii olmMOOK CXeMaTUUeCKUN PUCYHOK,
cxeMa Wau rpaduk, OTpaXkaroluil YC/IOBUS 3a/1auM;
2) BepHO 3arucaHbl (HOpMYyJibl, BEIpaXKaroIlye
(u3nyeckue 3aKOHbI, IPYUMeHeHNe KOTODbIX
He0OX0IMMO /151 PellieHust 3a/laul BbIOpaHHBIM
criocobom;

3) npoBefieHbI He0OX0AUMbIe MaTeMaTHUe CKHUe
nipeoOpa30BaHus U pacyeThl, IPUBO/SIIINE K
MPaBWILHOMY UMC/IOBOMY OTBETY, U TIpe/iCTaB/IeH
oTBeT. [Ipy 3TOM [l0TTyCKaeTcs pelleHre "mo
yacTsaMm" (C POMeXYTOUYHBIMY BBIUMCTIEHUSIMU).

[IpuBeneHo peluenue, cogepxaujee OAMH u3 2
CeyIOIIUX HeJJOCTaTKOB:

— B HEOOXOUMBIX MaTeMaTHyeCKUX
ripeoOpa30BaHUsIX U (UT1) BBIYUCIEHUSX
JIOTTy11[eHbI OLITMOKHU;

— Tpe/iCTaB/eHo TIPaBU/IbHOE pellleHKe TObKO B
ob1riem BHle, 6e3 KaKUX-TMO0 UKCIOBBIX PacueToB;
— TIPaBWILHO 3aIMCcaHbl He0OXouMbIe (hOpMYIIbI,
Tipe/iCTaB/IeH TIPaBU/IbHBIN PUCYHOK (B C/Tydae ero
He00OX0IUMOCTH), TPadHK WK CXeMa, 3aricaH
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NIpaBU/IbHBIN OTBET, HO He Ipe/CTaB/IeHbl
ripeoOpa30BaHMsl, IPUBOZSIIME K OTBETY.

[IpuBezieHO pelieHre, COOTBETCTBYHOLI|ee 1
OJHOMY u3 ciefyrolux ciyyaes:

— B pelIeHrH CO/IeP)KUTCS OLLMbOKa B
HE0OXOIMMBIX MaTeMaTUUeCKUX TTpeobpa3oBaHUsIX
Y OTCYTCTBYIOT KaKue-1100 UKiC/IOBbIe PacyeThl;

— floTTy1ijeHa omrOKa B OTpe/ie/IeHIH MCXOJHbBIX
JTAaHHBIX TI0 TpadUKy, pUCYHKY, Tab/uLe U T.II., HO
OCTa/lbHOE pellleHre BBITIOHEHO MOJTHO U Oe3
OIIIMOOK;

— 3aIycaHbl ¥ UCII0/Ib30BaHbl He BCe UCXOZAHbIe
(hopmysibl, HeOOX0JUMBIe 7SI peLlieHUs 3a[jauM,
v B O[THOU 13 HUX fonylieHa ommbKa;

— Tpe/icTaBrIeH (B c/iyyae He0OX0AMMOCTH) TOJIBKO
NpaBU/IbHBIN PUCYHOK, I'paduk, cxeMa U T. 1. 1JIN
TOJIBKO TIpaBU/IbHOE pellleHre 6e3 pUCyHKa.

Bce ciiyyan pereHusi, KOTopble He COOTBeTCTBYIOT |0
BbIIIIeyKa3aHHbIM KPUTEPUSM BbICTaBIeHUsI OLIEHOK
B 1, 2, 3 basnna.

Keiic-3ajanus

OnvcaHve Kelic-3a/jaHuii: Kelic-3a/jaHye TIpejcTaB/seT cob0M CUTyal[MOHHYHO 3ajauy, TpeOylollyto
OCMBIC/IEHUS, aHa/IN3a, a 3aTeM pellleHus. PerieHne Keiic-3aflaHusi JO/DKHO OBbITH apryMeHTHPOBaHHBIM,
CoZiep>KaThb MOSICHEeHUSI.

IIpumeps! 3aa4

1. Ot nepekpécTka 10 ByM IIPSMbIM, [1epeCeKaroluMcs 1og, yriioM 600 joporaM yaasstoTcs MallvHblL:
OZiHa CO CKOpOCThIO 60 KM/U, Apyras co ckopocTero 80 Km/u. Oripefie/IMTb CKOPOCTH, C KOTOPbIMU
MallWHBI Y aIsar0TCs ApYr OT Apyra. [lepeKpécToK MalliHbI [IPOLLIM OHOBPEMeHHO.

2. V13BeCTHO, UTO TPU Y€TBEPTH CBOETO MyTH aBTOMOOM/IB MPOIIIEN CO CKOPOCTBIO 60 KM/4, OCTa/TbHYIO
YacTb MyTH — cO cKopocThio 80 kM/u. KakoBa cpefiHsis yTeBasi CKOPOCTb aBTOMOOMIS?

MeTO/:[I/I‘JECKI/Ie MaTepudJibl, Orpeessdroiire rnpoueaypy oneHrMBaHNWsS BBITTO/THEHWA KEﬁC-BaAaHHﬁ

OrmvicaHrie METOTUKY OLIeHUBAHUS: TIPU OLIeHKe PellIeHUs Keic-3a/laHust Haubosbiliee BHUIMaHKE [JO/KHO
OBITh yJe/1IeHO TOMY, HaCKOJIBKO TTOJTHO PacKphITO COZiepyKaHue Marepuasa, YeTKO U IIPaBU/IbHO JlaHbl JIU
orpe/ie/ieHHs], paCKpbITO COJiepyKaHue MOHATHM, BePHO JIM UCTI0Ib30BaHbl HAyUHble TePMUHBI,
VCTI0/Ib30BaHbl JIM apryMeHTHUPOBaHHbIe [J0Ka3aTe/IbCTBa, OIbIT JesaTebHOCTH, UCII0/Ib30BaHbl JIM paHee
npruoOpeTeHHbIe 3HaHWsI, PACKPBITHI JIM TIPUUMHHO-CJIe/ICTBEHHbIE CBSI3H, HACKOIBKO BBICOK YPOBEHb
YMeHUs1 ONleprpOBaHUs HayYHbIMU KaTerOpysIMH, aHaan3a MH(POpMaLy, Bia/ileHUs] HaBbIKaMU
NIPaKTUYe CKOU [1esITe/IbHOCTH.

Kpurepuu onenku (B 6a/1ax) (J0/DKHBI CTPOTO COOTBETCTBOBATh PEUTHHT I/IaHY O MaKC. ¥ MUH.
KO/Ti4. OasijioB ¥ TOMBKO /IS TeX, KTO YUHUTCS C UCTIO/IH30BaHUEM MOJY/IbHO-PEUTHHTOBOW CHCTEMBI
00yueHHs ¥ OLIeHKH yCI1eBaeMOCTH CTY/IeHTOB):

- 2 6ana BBICTAB/IAETCS CTYAEHTY, eC/i 3a/jaHre rPaMOTHO ITPOaHa/TM3UPOBAHO, YCTaHOB/IEHbI
NIPUYMHHO-C/IeICTBEHHBIE CBSI3U, IeMOHCTPUPYIOTCSI yMeHUsl paboTaTh ¢ UCTOUHUKAaMU WHGbOPMaLUY,
B/Ia/leHVe HaBblKaMU [PaKTHUUeCKOM JleATe/IbHOCTH, Hali/leHO ONTUMaJIbHOE pellleHre Kelc-3a/laHue;

- 1 6as1 BeICTaB/IsIeTCS CTY/|EHTY, eC/IU 3a/laHue NPoaHani3ipoBaHO NTOBEPXHOCTHO, He yCTaHOB/IEHbI
TIPUYMHHO-C/IeZICTBEHHBIE CBSI3H, IEMOHCTPHUPYIOTCS C/1abble yMeHUsI paboTaTh C UICTOUHUKAMU
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VMH(pOpMaL[uM, HeyBepeHHOe B/aJileHe HaBblKaMU IPaKTUUeCKOH [lesiTeJIbHOCTH, Hali/IeHO pellieHNe Keic-
3a/laHusl, HO UMeeT 3HaUUTe/IbHble He/l0UeThl;

- 0 6asIOB BBLICTAB/ISIETCS CTYAEHTY, €C/IU 3a/jaHre He TIPOaHa/TM3UPOBAHO, He YCTaHOB/IEHbI IPUUMHHO-
CJle/ICTBeHHbIe CBsI3U, JeMOHCTPUPYETCsl OTCYTCTBUE YMeHUs paboTaTh C MCTOUHMKaMU UH(POPMaLUH, He
copMHpOBaHbl HAaBbIKW NIPAKTUUECKOW JieTelIbHOCTH, PellleHHe KeliC-3a/laHusl He Hal/leHo.

JIaGopaTropHasi paboTra

JlaboparopHasi pa6oTa 3aKoH COXpaHeHHs MeXaHUUYeCKOH SHeprum

Ienb: DKcriepuMeHTaIbHas IPOBepPKa 3aKOHA COXPaHeHUsI MeXaHWUYe CKOW SHEPruU B KOHCEPBAaTUBHBIX U
[CCUTIaTUBHBIX CUCTeMax.

KoHTpo/ibHBIE BOIIPOCHI:

1. B uem 3aksirouaeTcs 3aKOH COXpaHeHHUs] MeXaHUueCKOM SHeprun?

2. Jl711 KaKMX CUCTEM BBITIOTHSETCS 3aKOH COXPaHeHUsI MeXaHU4yeCKON SHeprun’?

3. B ueM cocTouT pasnuumne Mex/y MOHATUsIMU DHeprusi U Pabora?

4. Uem 00yC/I0BI€HO U3MeHEeHHe TTOTeHIMaTbHOW SHePruu?

5. Uem 00yc/ioB/IeEHO M3MeHeHre KWHeTHYeCKOM SHeprun?

METO,E[I/I‘JECKI/IE MaTepudJibl, Orpeesdroniye rpoueaypy oLeHrMBaHWS BbITIO/THEHUA JIa6OPaTOpHBIX pa60T

Kpumepuu oyeHku npakmuyeckux (n1adéopamopHbix) paéom.

5 0a1/I0B CTaBUTCS, €C/IM CTY/IEHT BBIMOHSET PabOoTy B MOTHOM 00BeMe ¢ CoO/TIoieHreM HeoOX0 MO

TI0C/IeZl0BaTe/IbHOCTH TIPOBEZIEHUST OTILITOB M M3MEPEHHIA; CaMOCTOSTEe/IbHO M PAL{MOHA/TBHO MOHTHUPYET

HeoOxoiMoe 000py/I0BaHUe; BCE OTBITHI TPOBOAUT B YCIIOBUSIX U PEXHUMaX, 00eCTieurBaroIuX

TIO/TyueHre TIPAaBU/IbHBIX Pe3y/IbTaToOB U BBIBOZOB; COOM0aeT TpeOOBaHMS MTPABU/T TEXHUKA

Ge30MacHOCTH; TIPaBWIbHO U aKKYPATHO BBITIO/IHSET BCe 3alKCH, TabuIbl, pUCYHKU. UepTeXku, rpaduKy,

BBIUKC/IEHUS; TTPABU/IbHO BBITIOMHSIET aHA/TN3 ITOTPeIIHOCTeH.

4 6asy1a CTaBUTCS, €C/TU BBITIOIHEHBI TPeboBaHMs K Oasiam 5, HO ObIIO IOTTYIIeHO JBa-TPU HeZloueTa, He

Oosiee oiHOM Herpy0OO# OIIMOKHK U OJJHOTO HeZloueTa.

3 6an1a cTaBUTCs, ec/i paboTa BBITIOJTHEHA He TTOTHOCThIO, HO 00beM BBITIOJTHEHHOM YaCTH TaKOB, UTO

TI03BOJISIET TIO/TyYUThb TIPAaBU/IBHBIN Pe3y/bTaT v BBIBOJ|; €C/IM B XO7ie TIPOBe/IeHHsI OTIbITa U M3MepeHust

ObUTH 1OMYILIeHbI OLTUOKH.

2 f6a/s1a cTaBUTCS, ec/iv paboTa BhITIOJTHEHA He TI0JTHOCTBIO M 00BeM BBITIOIHEHHOMW YacTH paboT He

TI03BOJISIET C/1€/IaTh TIPABU/IbHBIX BBIBOZIOB; €CJIM OTIBIThI, W3MEPEHHUs], BEIYUCIEHUS, HaO/TFOeH s

TIPOM3BOM/IUCH HEITPABU/IBHO.

0 6a1/10B CTaBUTCS, €C/IM YYAIUHACS COBCEM HE BBITIOIHUII paboTy.

Bo Bcex ciyyasix orieHKa CHIKAeTCsl, eC/A CTy/IeHT He COOJTrojas rpaBu/ia TEXHUKHA 6e301acHOCTH.

ITepeuenb owuOOK.

I'pybbie owubku:

1. He3HaHue ompe/ie/IeHU OCHOBHBIX TTOHSTHIA, 3aKOHOB, TIPAaBU/I, OCHOBHBIX TIOJIOKEHUM TEOPHH,
(hopmy1, OOLENPUHATEIX CUMBOJIOB 0003HaueHUs1 pr3nyeCKUX BeTMUNH, eAWHUL] X U3MepeHHs..
HeyMeHue BbIZIETUTL B OTBETE TJIaBHOE.

3. HeymeHue npuMeHsSITb 3HaHUS [/ PellieHus 3a[,a4 U 00bsicCHeHUsT (HU3MUeCKUX sIB/IeHHH;
HeNnpaBU/IbHO C(hOPMY/TMPOBAHHBIE BOTIPOCHI 3a/jaUi UJTK HEeBepHbIe 00bSICHEHHS X0/ia ee
pellIeHNs]; He3HaHHe TTPUeMOB PellleHUs 3a/lau, aHaJIOTHUHBIX PaHee PelIeHHbIM B Kiacce,
OIIMOKH, TIOKa3bIBaroII[1e HeTlpaBUIbHOE TIOHUMaHUe YCIOBUS 3aJjauy UK HeTlpaBU/IbHOEe
VICTOJIKOBAHUE PelleHus!.

4. HeymeHue 4MTaTh U CTPOUTH I'PAQUKU U IPUHIIUITHAIBHBIE CXEMBI.

Heymenwne nogrotoBuTh K paboTe yCTaHOBKY M/ jlabopatopHoe 000pyZ0BaHe, TTPOBECTH OTIBIT,

HeoOXOo/IMble pacyeThl, WU UCTIO/h30BaTh TIOJIyUeHHbIe JaHHBIE /1J1s BLIBOJIOB.

6. HebpexxHoe oTHOmIeHHe K labopaTopHOMY 000pYZI0BaHUIO ¥ M3MepPUTeTbHBIM TIPHOOpaM.

7. HeymeHue onpe/ie/iuTh TOKa3aHWe U3MEPUTETLHOTO TTprUOopa.

8. Hapymenue TpeboBaHmii ipaBu/1 6€30MaCHOTO TPY/ja MPU BHITIOTHEHUH KCIIEPUMEHTa.
Hezpybbie owubku:

N
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1. HetouHocTH (pOpMYIHMPOBOK, OMNpeziesieHUi, MOHSATUM, 3aKOHOB, TeOPHH, BbI3BaHHbIE HETIOJTHOTOMN
0XBaTa OCHOBHBIX TIPHU3HAKOB OTIPe/[eJisieMOro TIOHSITHSI, OLIMOKU, BbI3BaHHbIE HeCOO/rojeH1eM
YCJIOBUM NIPOBE/IEHNY OIbITa I U3MEePeHHUH.

2. OmumbKY B yC/IOBHBIX 0003HaUeHUsIX Ha TIPUHLIUITHMAIBHBIX CXeMax, HETOUHOCTH uepTexxel,
rpaMKOB, CXeM.

3. Tlpomyck WM HeTOYHOe HalmMCaHWe HaMMEeHOBaHWW eZIUHULL (pr3UueCKUX Be/TMUKH.

4. HepanyoHanbHBIN BEIOOP X0/ia peleHusl.

Hedouembil

1. HeparioHasibHble 3anKCH NPY BbIYUC/IEHUSIX, HepaljMOHa/IbHbIe ITPUeMbl BEIUMC/IEHUH,
npeobpa3oBaHMii U pellleHui 3a/au.

2. Apudmerrueckue OmMOKY B BEIUMC/IEHHUSIX, €C/TM 3TH OIIMOKK rpy00 He MCKa)KaloT peasbHOCTh
TIO/TyYeHHOTO pe3y/ibraTa.

3. OrtzenbHble MOrPeLIHOCTU B (hOPMY/IMPOBKE BOIIPOCAa UM OTBeTa.

4. HebpexxHoe BBITIOJTHEHUE 3aMiCel, uepTexkel, cxem, rpadMKoB.

5. Opdorpaduyeckrie ¥ MyHKTYaLMOHHBIE OIINOKU.

3auer

3aueT SIB/ISeTCS OLIEHOYHBIM CpPpeACTBOM [JI BCEX 3TAIIOB OCBOEHUSA KOMHETEHuHﬁ.

[TprmepHBbIe BONPOCHI K 3a4eTy, 1 Kypc / 2 ceMecTp

1.

NouhkwnN

Lo ®

10.
11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.

22

KunemaTuka marepranbHOU TOUKA. OCHOBHBIE MOHATHSA (MaTepurasibHasi TOUKa, CUCTeMa OTCUeTa,
eJUHULIbI U3MepeHHsl IJIMHbI U BpEMEHH).

Pagunyc-BeKTOp. CKOPOCTb, YCKOpeHHe B 1eKapTOBOM CUCTeMe KOOpJUHaT.

PaBHOMepHOe 1 paBHOYCKOPEeHHOEe NPSIMOJIMHENHOe [IBIDKEHHe.

[BwkeHue Tesia OPOIIIEHHOTO TIO, YIJIOM K TOPHU30HTY.

[IBv>KeHMe B NOJIIPHOM CUCTeMe KOOPZWHAT.

TaHreHMasbHOE U HOPMabHOE YCKOPEHUS.

KvHemaTuKa BpaljaTe/IbHOTO JBY)KEHUS. YIVIOBOE IepeMellleHre, YIIoBasi CKOPOCTb, YIVIOBOE
yCKOpeHue.

[JnHamuKka marepranbHOU TOUKU. IlepBbii 3akoH HeroToHa.

Macca. Umnynbc. Bropoii 3akoH HbroToHa.

Tpertuit 3akoH HeroToHa. I'paHuIipl NPUMEHNMOCTH MexaHUKY HeroToHa.

PaboTa cusbl, MOLI[HOCTh, KUHeTHUeCKast SHeprusl.

[ToTreHanbHbIe M HelTOTeHLMAa/IbHbIe CUibl. IloTeHManbpHas SHeprusl.

[lnHamMMKa crcTeMbl MaTepyasbHBIX ToueK. LIeHTp Macc cucTeMbl MatepUasibHbIX Touek. Ero
KOODZJVIHATHI U [IBIKEHHeE.

[IBr>KeHMe Tes C mepeMeHHOU Maccoil. PeakTBHOe BIKeHMe. YpaBHeHus1 Melijepckoro u
[I10KOBCKOTO.

3aKkoH coXpaHeHUs MOJIHOU MeXaHUueCKOW SHepruu.

fIBneHve coyflapeHus: MaTepUaJIbHbIX TOUEK ([J1s1 yIIPYyroro ¥ Heynpyroro CoyZ,apeHun).
MexaHrKa TBep/ioro Tesia. AGCOIIOTHO TBep/ioe Teso. YpaBHeHue

BpalllaTe/IbHOIO IBIKEHUS] MaTepUaIbHOU TOUKU.

3aKkoH coOXpaHeHHsI MOMeHTa MUMITy/IbCa MaTepUaJbHOU TOUYKH.

[Tnockoe fBWKeHMe TBepAOro Tesa. [locTynarenbHOe U BpaljaTelbHOE JBYKEHHUS.

MoMeHT WHepLMy TBepAOro Tena. (Cayuai AucKa, UIUHAPA, 11apa).

. Teopema IllTelinepa.
23.
24.
25.
26.
27.

KuneTtnueckasi sHeprvst TBepA0ro Tesia Ipy IVIOCKOM [IBU)KEHUH.
I'mpockomn. Teopus rupockona. IIpumeHeHne TMpOCKOIOB.
PaBHOBecue TBeporo Tesa. Byl paBHoBecus. CTerieHu CBOOOABI.
Cuibl UHepLIMU TIPY MOCTYIIATe/IbHOM [IBUYKEHUH.

Cuibl MHepLIMU TIPY BpalliaTe/IbHOM [IBWKEHUU.
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

56.
57.
58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

72

75.

Kopuomucosa cujia uHepLuu.

3aKOHbI COXpaHeHUs B HeMHepLa/bHbIX CUCTeMax OTCYeTa.

Buzbl cun TpeHus.

Cyxoe U xxujkoe TpeHus. TpeHUe KaueHusl.

Bugsl gedopmarium.

Hedopmarus pactsbkeHus. 3akoH ['yka. Mozysb yripyrocTy.

Jnarpamma pacTspKeHUsI: TIpeZiesibl PONOPLMOHAIbHOCTH, YIIPYTOCTH, IPOYHOCTH.
3akoHbl Keriepa.

3aKOH BCEMUPHOIO TATOTEHMUS.

I'paBUTaLIOHHOE TTOJIE.

[TepBas, BTOpas ¥ TpeTbsl KOCMUYECKHE CKOPOCTH.

[TpyHLIUIT OTHOCUTENBHOCTY JWHIITENHA.

OmneiT MaiikesnbcoHa-Mopnu.

[TocTynaTsl JMHIITENHA.

OTHOCHTENBHOCTb OJHOBPEMEHHOCTH U NTPOME)KYTKa BpEMEHH.

[Tpeobpa3oBanusi JlopeHija.

PenisiTUBHMCTCKUI 3aKOH TIpeoOpa30BaHMst CKOPOCTEHA.

CnepnctBust 13 ipeobpa3oBanuii JlopeHtia.

3aBUCUMOCTb MacChl, UMITyJ/IbCa SHEPIUU OT CKOPOCTH.

I'mppocrarvka. 3akoH Ilackans.

Cuna Apxumesa. YC/10BUs IJIaBaHUA TeJl.

I'mapoprHamuKa. OCHOBHBIe TIOHSTHS (BU/bI TeUeHHs1, TUHUS U TPyOKa ToKa).
YpasHeHnue bepuym. ®opmyna Topuuesnnm.

[IBr>keHMe BsA3KOM XugkocTtu. Yrcno PeitHonbAcCa.

[TpeameT 1 MeTOZbI MOJIEKY/ISIPHOM (DU3UKU.

[Br>KeHre Ten B )KUAKOCTAX U rasax. [logbemHas cua.

OcHosHble npegcrasineHus MKT rasos. OcHoBHoe ypaBHeHue MKT rasos.
CpeaHee 3HaueHHe KBaJpaTa cKopocTu. Cpe/iHsisi KWHeTUUYeCKasi SHeprusi MoJieKysn. AGCooTHast
Temneparypa. I3smepeHue Temrieparypsl.

YpaBHenue KinarelipoHa-MeHiesieeBa. ['a30Bbie 3aKOHBI.

OmnBITHI 10 U3MEPEHNIO CKOPOCTH MOJIEKYIL.

PacripesienieHre nipoekLyi CKOpOCTel MoJieKy/1 o MakcBesy.

Pacripesiennenre Mofysst CKOpocTel MoseKys1 1o Makcsesuty.

AHanu3 pacripefiesieHUsi CKOpOCTel MoJieKys 1o MakcBesuly U Cie/ICTBUSI.
CpeznHeapudmeTHuecKasi, Cpe[HEKBa[paTHYHasi U Harbosiee BepOsiTHasi CKOPOCTh MOJIEKYJT.
Pacnipesiesienue bonbimana.

bapometpuueckast popmyia.

Pacripesiennienvie Makcsesiia-bonblMmana.

OKCIepUMeHTa/lbHOe oIpeje/ieHre Yyucia ABorazpo.

PacrnipesienieHrie SHepPruM MOJIEKY/T 1O CTereHsIM CBOOOZbI.

OcHOBHBIe IOHATUS TepMOAUHAMUKU. [lepBoe Hauano TepMoAUHAMUKH.

Pabota, coBepiiaemasi ra3oM P W30MPOLieCCax.

[TpuMeHeHre nIepBOro Havyasna TepMOJVMHAMUKY K M30IIPOL[eCCaM.

TernnoemkocTh. BbiBoj ypaBHeHUs afiia0aThbl.

Bropoe Hauano TepmoanHamuky. MartHa KapHo, uykn Kapxo, KIT/ mammaer KapHo.
O6patteHHbIi HuKa KapHo. XomoAumbHUKY, KOHAWLMOHEPHI U TeIJIOBbie HaCOCHI.

. bensuHoBbI# fBUTaTeNL P-V-ararpamma Otro. K1/ 6eH3UHOBOTO ABUTATESIS.
73.
74.

OHTponus. CTaTUCTUYEeCKOoe OIpe/ie/ieHre SHTPOITUH.

PasnuuHble (GOpMyIMPOBKY BTOPOrO Havyasia TepMOJUHAMUKU. CTaTuCTUUYeCKast UHTepIipeTaLus
BTOPOI'0O Hauyasa TepMOJAVHAMUKHU.

OKBHBa/IeHTHOCTh (hOPMY/IMPOBOK BTOPOT0O Hauasia TepMOJMHaMUKHY Ha MpUMepe JIByX BapHaHTOB.
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76. TepmoguHamMuueckoe orpezeseHue sHTponuu. IIpusenénHas teriora. Pacuért rpupaitieHus
SHTPOIIUHU [i/151 U30I1POLIeCCOB.

77. B3aumogencTsue MOJIeKyJl peajbHOrO rasa. I'as Ban-zgep-Baansca. Cuiel Ban-gep-Baanbca.

78. YpaBHeHue BaH-jep-Baanbca.

79. ConocTasneHue u3orepM rasa Ban-ziep-Baasnbca ¥ peasibHbBIX ra30B.

80. Kputnueckas Touka. Kputnueckue rnapamerpsl. Kputrueckoe cocTosiHue.

81. BHyTpeHHss 3Heprus peajbHOIO rasa.

82. Oddexr xoyns-TommcoHa.

83. CxKrKeHue ra3oB U M0/IyuyeHre HU3KUX TemIeparyp.

84. [IoBepXHOCTHOE HaTsKEHHE.

85. CMmaunBaHue U HeCMauuBaHUe.

86. ®opmyna Jlaniaca.

87. Kanu/uisipHble siB/IeHUS.

88. ®a3bl. da3zoBbie nepexofbl. PaBHOBeCHe KUIKOCTU U Mapa.

89. PaBHOBecue ¢a3. YpaBHeHre Knaneiipona-Knay3uyca.

90. InarpamMma cocTosiHui. TpoliHasi TOuKa.

91. AMopHbIe u KpucTananueckue Tena. Knaccugukanys KpuctaanoB. MexaHuuecKre CBOMCTBA
KpHCTaJI/IoB.

92. TenI06MKOCTb KpUCTa//I0B. 3aKoH [rosioHra u I1tu.

MeTozrYeCcKrie MaTepyarbl, OTIpeZesiolye TpoLielypy OLieHHBaHUsI BBITIOHEHNs yueOHbIX paboT

3aueT BBICTAB/ISIETCS 10 PEUTUHTY, B 3aBUCUMOCTH OT 3(deKTuBHOCTH pabOThl B Tpoliecce U3yuyeHUs
JUCLIMTUTMHBI, UTO OTpEe/esieTCsl KOJTMUeCTBOM HaOpaHHBIX 0asyIOB 3a BCe BH/bI 3a/laHUM TEKYIIIEro W
pPyOEXXHOTO KOHTPOJIS

3auTeHo — ot 60 10 110 6anioB

He 3auteHo — oT 0 70 59 Ganios.

JK3aMeHaIMOHHbIe OH/IeThI

OK3aMmeH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /jisi BCEX 3TaloB 0CBOeHHUs KomrmeTeHLyd. CTpyKTypa
JK3aMeHalMOHHOTo OusieTta: B OmsieTe ykasbiBaeTcsi KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas1 AUCLUTUIMHA, opMa oOyueHus:, HarpaB/ieHHe U MPodUb MOJTOTOBKH, /laTa YTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTrueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keic-3a/jaHue).

[TprmepHBbIe BOMPOCHI K 3K3aMeHY, 2 KypcC / 3 cemecTp

1. T'unore3a fe bporins. OnbiTsl [I3BHccoHa U [IxepMmepa. BomHoBbIe CBOWICTBa MUKPO- U
MaKpOYaCTHLI.

2. CocrtosiHMe MUKpOUaCTHIbl. [IpUHIIUTT HeoripeeneHHOCTH [efizeHbepra.

3. BonHoBas ¢yHKuMsA. Pr3nyeCKUil CMBIC BOTHOBOM (DYHKLUU.

4. BpemenHoe ypaBHeHue [lIpegunrepa. YpaBHenue LllpesvHrepa /st CTalJMOHAPHBIX COCTOSTHUM.
Cob6cTBeHHbIe cocTosiHMsl. CoOCTBeHHBIE PYHKLIWH.

5. Yactuia B noTeHMa/IbHOM siMe. Pa3pelieHHble 3HaUeHUs1 SHEPTUH, BOJTHOBbIE (DYHKLIUH.

6. IloTteHumanbhblii 6apbep. TyHHenbHbIN ¢ dekT. [ToTeHLManbHBIN Gaphep MPOM3BOILHON (POPMBI.

7. Tapmonuyeckuii octpsistop. HyneBast sHeprusi. [1paBusia otbopa.

8. PasButue atommucTHYecKkux npezcraBieHuil. Mozens atoma TomcoHa. Mogens atoma Pesepdopza.

9. Tloctynatel bopa. OneiT ®panka u ['epia.

10. Teopus atoma bopa.

11. AtoMm BozopOZia B KBAHTOBOMEXaHUUeCKOW Teopru. KBaHTOBbIe urcria. Belpoxk/ieHre ypoBHeM.

12. Knaccudwukaiysi COCTOSIHUM 3/1eKTpOHa 110 0pOrTanbHOMY KBaHTOBOMY unciy. I1paBusia orbopa.
Cepuu v3nyyeHus.

13. MexaHnueCK1ii 1 MarHUTHBIM MOMEHTHI 37ieKTpoHa. CrivH 37ekTpoHa. CrivH-opOuTanbHOe
B3auMO/leliCTBUe.
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14.
15.
16.

17.
18.
19.
20.

21.
22.
23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

42.

43.

44.

45.

46.

47.

MexaHn4eCK1UM U MarHUTHBIM MOMEHTbI MHOTO3/IEKTPOHHOIO aToMa.

OddekT 3eemaHa.

[TpyHLIAIT HEPa3/TMUMMOCTH TOXKZEeCTBeHHbIX YacTull. [IoHATHe 0 CUMMeTpUYHBIX U
aHTUCUMMETPUUHBIX BOTHOBBIX (PYyHKIMSIX, 6030HaxX U GepmuoHax. [IpunHuun Ilaynu.
[Tepropunueckas cructema syeMeHTOB MeH/eeeBa.

[Ipupozia peHTreHOBCKUX CIIeKTPOB. 3akOH Mo3nu.

BriHyXieHHOe usnyueHue. OnTuyecKye KBaHTOBbIE TeHepaTophl.

KBanToBas cratuctvka ®epmu-/Iupaka u bose-OliHilTeliHa. YpoBeHb @epMu. BoipoKeHHbIM
3JIeKTPOHHBIU ras.

KBaHTOBasi TeopUs TEMI0€MKOCTU KPUCTA/UTMUECKOW PelleTKH.

OCHOBBI KBaHTOBOM TEOPUH 371EKTPONPOBOJHOCTU MeTa/UIOB.

CeepxmipoBogumMocTh. KynepoBckue napbl. @oHoHbI. dekT MeticHepa. OddekT [Ixo3edcoHa.
OHepreTUyecKue 30HbI B KpUCTa/U1ax. BaseHTHas 30Ha ¥ 30Ha NPOBOAUMOCTH. 3arioJIHeHUe 30H:
MeTaJl/ibl, JU3JIEKTPUKH, IOYTIPOBOJHUKH.

Cob6cTBeHHast IPOBOAMMOCTD TIO/TYTIPOBOAHUKOB. DIEKTPOHBI U ABIPKU B 30HaX.

IIpumecHas npoBoAUMOCTG. [IprMecHbIe 30HbI. D/1eKTPOHHBIE U IbIPOYHbIe [T0/TYIIPOBOSHUKH.
KoHTakTHast pa3HOCTb [TOTEHIINAJIOB.

TepmoanekTprudeckue siBieHusi (3¢ dektrl 3eebeka, [ensThe, ToMcoHa).

@®OTONPOBOAUMOCTD MOTYIIPOBOHUKOB.

KoHTakT MeTasI-11o/1yrpoBOgHUK.

CrpoeHue aToMHBIX f7ep. Maccosoe u 3apsaf0Boe unciia. HyK/IoHBL.

[edekt Maccel ¥ S5Heprus CBs3M sipa.

B3aumogelicTBe HyK/I0HOB, CBOMCTBA U NPUPO/ia SIZIePHBIX CUJL.

Mopenu siipa: KariebHasi, 0000ueyHasl.

EcTecTBeHHas paiMOaKTUBHOCTb. 3aKOH PaIMOAaKTUBHOIO pacriaza.

a-, 3-,y-pacmaz.

SnepHble peakLjuM U 3aKOHbI COXPaHEHUSI.

Buip1 B3auMOZieCTBUI 1 KJ1aCChl 3/IeMeHTapHbIX YacTull. B3arMornpeBpalijaeMoCTb
3/IeMeHTapHbIX YaCTUL.

Ksapku. Kocmuueckue jsyyu.

CocraB aToMHBIX 7ep. OCHOBHBIe CBOMCTBA ITPOTOHA M HEUTPOHA: 3aps[|, Macca, CII1H,
MarHUTHbIM MOMeHT. CTPYKTypa HyK/IOHOB.

CrpykTypa atoMHOro szpa. Cocras spa. COOTHOLLIEHHe MeXy YMC/IOM IIPOTOHOB U UMC/IOM
HEMTPOHOB B CTaOUIBHBIX siZjpax. Maruueckue siipa U ux ocobeHHOCTH. 3aps[ siipa. Macca siipa
¥ MaccoBoe uucyo. M3oromel. M306apsl. Pasmeps u ¢hopma siiep. COOTHOIIEHHE MeXAY
paZinycoM si/ipa ¥ MacCoBbIM urcaoM. CiuH g7pa. MarHUTHBIN MOMEHT s/pa.

CBOMCTBA A/lepHBIX CUJI: BeJIMUMHA, PAJIUYC JAeUCTBUS, U30TONHNYeCKass THBAPUAHTHOCTD,
CTMMHOBAsK 3aBUCHMOCTb, HeLleHTPalbHOCTh, 0OMeHHBIN XapaKTep, HachllljeHe, THBADUAHTHOCTh
OTHOCHTEJILHO NPOCTPaHCTBeHHOW MHBepcuu. IToHaTre 0 Me3oHHOM Teopun FOKaBe!I /14 epHBIX
CUII.

Mogenu atromHbIX sifiep. KanenbHas mozens spa. [lepuoauHOCTh sijepHBIX CBOMCTB. Mogenb
siIepHBIX 000J10UeK.

OHeprus CBA3U aTOMHOIO s/ipa. Ye/lbHas SHeprus CBA3U.

VoHu3aloHHOe TOPMOKeHYe TsDKeJbIX U JIETKUX 3apsDKeHHBIX YacTUL. PaccesiHre 3apsykeHHBIX
yacruw. [TIporjecc MHOrokpaTHoro paccesiHust. [1pobery 3apspkeHHBIX YaCTHI] B BEIIeCTBE U UX
CB$I3b C Hepruei.

ITporeccel, MponcxofALMe MPU MPOXOXKEeHNN FraMMa-KBaHTOB uepe3 BellleCTBO. 3aKOHbI
ocsiabneHusi Mydyka -KBAaHTOB IPU TIPOXOXKJEHUH Uepe3 BelleCTRBO.

buonornueckoe fercreue usnydeHnd. OCHOBBI 03UMeTpUM. B3aumogencTBre HOHU3MPYIOLLETO
W3/TyueHus C BelljecTBOM. Vicrosib30BaHue paZJMOHYK/IUI0B U HEUTPOHOB B MeiuLiiHe. OCHOBHbIE
[03UMeTpHUYeCKHe eJMHULIBI.

21



48.

49.
50.
51.
52.
53.
54.
55.

56.

57.

58.

59.

60.

61.

62.
63.

64.

65.

66.

PaguoaktyBHbIN pacniaf aaep. OTKpeITHe paJ0aKTUBHOCTH. 3aKOH paZJMOaKTUBHOIO pacraza.
[Tepuog nonypacnaza. Tumnel pajoakKTUBHOIO pacriaja. EctecTBeHHas paju0aKTUBHOCTb.
VckyccTBeHHast pafiMOaKTUBHOCTb.

Anbda-pacrnasi, ero OCHOBHble 3aKOHOMEPHOCTH. 3aKOHbI COXpaHeHUsI IPU  -pacrage.
OcHoBHBIE TeOpUM  -pacniazia. ToHKas CTpyKTypa - CIIeKTPOB.

bera — pacnazi. 3akoHbl coxpaHeHusi IpU - pacnage. Tunel - peBpaleHui sigep. Pacnazn
CBOOOJHOTO HEUTPOHA. D/IEKTPOHHBIN 3aXBaT. DjleMeHTapHasi TeOpUs. - pacrasa.
OHepreTUuecKuii ceKTp - yactul]. HeliTpuHo u ero cBoiicTBa. [Ipobiema comHeuHbIX
HeUTPUHO. TUIbI HEUTPHHO.

Pe3oHaHcHOe noroieHue unydenus. ddexkr Meccbayspa.

YckopuTenu 3apsUKeHHbBIX YaCTHLI.

MeTo/b1 HaOJFOEHUST U PeruCTpaliii PaJUOaKTUBHBIX U3/TyUYeHUH U YaCTuL.

SnepHble peakuyy. Beixog siiepHoi peakiuu. Knaccrdukaiys peakijil. 3akOHbI COXpaHeHUs B
sIePHBIX peakLUsaX. DHeprusl peakLvu.

SnepHble peakjuM MOJ JeUCTBUEM HEMTPOHOB M UX NPaKTUYECKOe OCYILL|eCTB/IeHHe.
Krnaccugukaiysi HeUTPOHOB 10 3HeprusiM. Peakiiysi ynmpyroro paccesiHysi HEHTPOHOB.
3ame/yieHVe HEUTPOHOB. Peakiiyisl paialiiOHHOIO 3aXBaTa HEMTPOHOB.

Peakiyis fenieHust 1o, IeliCTBMEM HEMTPOHOB. DHEPrys akTUBaLMW. YC/I0BUS [leNIeHUs TSDKeJTbIX
szep Ha HeuTpoHax. [loporosas 3Heprus AeseHus. M30ToIbI, UCIIO/B3YIOLUECS B SIZIepHOU
SHepreTuke.

IlenHas peakuys fenenus. Broprunble HeMTPOHBI. CKOPOCTh pa3BUTHS LIETTHOU peakLiy
JeneHus. BausiHue 3anaszbIBaroIMX HEMTPOHOB.

[Tpo6niemsb! siiepHOI SHepreTUKU. BUpl sijepHOTo roprouero. SiepHeie peakTopsl. YipaBieHue
peakTOpOM.

TepMosiiepHble peakLuy. Peakijuu cuHTes3a jierkux sazep. TepMmosiiepHble peakuyy Ha ConHLe U
3Be37ax. TepMosi/iepHble peakliy B 3eMHbIX YCI0BUsIX. [IpobeMbl yripaB/isieMOro TepMosiIepHOTO
CUHTe3a.

dyHJamMeHTa/IbHbIE B3aUMOZeMCTBYS B NpUpo/ie. THIbl B3aUMOJeNCTBUM: CUTBHOE,
3/IeKTPOMarHuTHoe, cnaboe, rpaBUTariioHHOe. OCHOBHBIE XapaKTePUCTHKH (DyHAaMeHTaTbHBIX
B3aUMO/IelICTBUM U UX cpaBHeHUe. [IpriMephl NpoLieccoB, MPOUCXOASALLMX 3a CYET KaXKJ0ro U3
(yHIaMeHTaIbHBIX B3aUMO/IeHCTBUM.

Kocmuueckoe usnyuenue.

OnemeHTapHble yacTuLbl. Knaccrdukaiys sneMeHTapHbIX yacTul. B3aumonpeBpaiijeHys
37IeMeHTapHbIX YacTvll. YacTULbI-pe30HaHChl. YacTULIbl ¥ aHTUYaCTULbL.

Jlerttonsl. Knaccrdukaliys 1enToHOB. 3aKOH COXpaHeHUs JIEMTOHHOTO yKc/ia. OCHOBHbIe
ocobeHHOCTH caboro B3auMogeicTBrs. CTaH/apTHast TeOpysl 3/1eKTPoc/1aboro B3auMoZeHCTBYSI.
Bapuronsl. BaproHHBI 3apsif,. 3akoH coxpaHeHus1 0apuoHHOTO 3apsija. Me30HbI. AZIPOHBI.
CTpaHHOCTb. 3aKOH COXPaHeHUsI CTPAHHOCTHU U ero HapyllleHre B c/labbIX B3auMOZelCTBUSIX.
CniekTp Macc 6aprOHOB 1 ME30HOB.

UYetHocTs. [IpocTpaHcTBeHHast MHBepcHsl. IHBapraHTHOCTb (PyH/aMeHTa bHbIX
B3aMMO/IeHCTBHN..3aKOH COXpaHeHHs YeTHOCTH.

O6pa3er] sK3aMeHaIMOHHOTO OusieTa

MUWHOBPHAYKU PD
SOENEPAJIBHOE 'OCYJAPCTBEHHOE BHOI)KETHOE
OBPA3OBATEJIBHOE YUYPEXIEHWE BBICILET'O OBPA3OBAHUSA
«YOVIMCKINI YHUBEPCUTET HAYKU U TEXHOJIOI'U1»
BUPCKUI ®UINAJT YYHuT
Kadenpa Briciiieii MaTeMaTuKy U U3HUKU

HJucuuriinza: Pusnka Kypcossle 5k3amensb! 20 -20__ 1.

ouHas (popma oOyueHHs Hanpagnenue 20.03.01 TexHocgepHas
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2 Kypc 3 ceMeCTp Ge30macHOCTb
[Mpodunsk: [Inzalid oKpy»Katolllel cpefibl

JK3aMeHaIrMOHHbIH OuteT Ne 1
1. Cocrosinre Myukpouacturpbl. [TpuHimn HeonpegeneHHocTH [eii3eH6epra.
2. EcrecTBeHHas pajM0aKTUBHOCTb. 3aKOH PaZJMOaKTUBHOIO pacriaja.

[ara yTBep)KAeHUs: __.__. 3aBenyroimii Kadeapoi

MeTouuecKrie MaTeprasbl, OTpe/ieIsiolye MPoLeypy OLleHUBaHUS BHITIOHEHUS yueOHbIX paboT

KpurtepusiMu olieHUBaHUS SIBJSIFOTCSL Oa/I/ibl, KOTOPbIE BBICTABJISIOTCS 3@ BU/IBI ZIeITe/TbHOCTH (OLIEHOUYHbIe
CpeZCTBa) 10 UTOTaM M3yueHus1 MoAy/el (pa3fenoB AUCLIUILIMHGI), [IepeurCIeHHbIX B pEUTUHT-TI/IaHe
JUCLIATUTAHBL: TEKYIIMH KOHTPOJIb — MakcuMyMm 40 6asiioB; py6esKHbIN KOHTPOJTb — MakcuMyM 30 6arios,
TIOOLIPUTE/TbHBIE OasThl — MakcuMyMm 10.

[Ipu oLleHKe OTBeTa Ha 3K3aMeHe MaKCHMa/lbHOe BHUMaHUe [I0JKHO YAe/IATbCS TOMY, HaCKOJIBKO TTOJTHO
PacKpbITO COZepKaHue Marepuasa, UeTKO Y MPaBUIbHO JjaHbl ONpe/ie/ieHus], pACKPBITO COZlepyKaHue
TIOHSATUM, BEPHO JIA UCIO/Ib30BaHbl HayYHbIe TEPMUHbI, HACKO/ILKO OTBET CaMOCTOSTe/TbHbIN,
WCTI0/Ib30BaHbl JIM paHee NMpUoOpeTeHHbIe 3HAHUS, PACKPBITHI JIM PACKPBITHI TPUYMHHO-C/IeJCTBEHHbIe
CB$I3U, HACKO/IbKO BBICOKHI YPOBEHb YMeHUsI ONlePUPOBaHUS HAyUYHbIMU KaTeropusiMy, aHa/ir3a
MH(pOpMaL1H, Ba/ileHUsI HaBbIKaM{ TIPaKTHUeCKOM JesiTelTbHOCTH.

KpuTepuu onenku (B 6am1ax):

- 25-30 6a//10B BBLICTaB/ISIETCS CTYAEHTY, €C/IN CTY/IEHT /laj MOoJHbIe, pa3BepHYThie OTBETHI Ha BCe
TeopeThyeCcKre BOMPOCHI O1eTa, MPoAeMOHCTPUPOBAJ 3HaHHWe (YHKI[MOHATBHBIX BO3MOXKHOCTEH,
TePMUHOJIOTUH, OCHOBHBIX 3/IEMEHTOB, yMeHHe NIPUMEHSATh TeOpeTHUeCKre 3HaHUs MPY BBITIOJTHEHNUH
TpaKTUYeCKUX 3alaHuil. CTyzneHT Oe3 3aTpyIHeHUI OTBETH/I Ha BCE JOTIO/THUTE/IbHBIE BOTIPOCHI.
[TpakTrueckast YaCTb pabOThI BLIMO/THEHA MTOTHOCTHIO 0€3 HETOUHOCTel U OILIMOO0K;

- 17-24 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYIeHT PACKPbLT B OCHOBHOM TeOpeTHYeCKHe BOTIPOCHI,
OJHAaKO JIOMyILl{eHbl HETOYHOCTH B OTpe/ie/IeHUU OCHOBHBIX MOHATHM. [Ipy oTBeTe Ha JONONIHUTEIbHbIE
BOIIPOCHI JIOMyIIleHbl He0oJTbIle HeTOUYHOCTH. [1py BBITIO/THEHUH TIPAaKTHUeCKOW 4acTH paboThI
JIOTTyIIIeHbl HeCyIleCTBEHHbIe OIIMOKY;

- 10-16 GasnioB BHICTAB/SIETCS CTY[EHTY, €C/I TIPH OTBETe Ha TeOpeTUUYeCKHe BOTIPOCHI CTYZeHTOM
JIOTTYIIIEHO HeCKOJIBKO CYIIeCTBEHHBIX OIIMOOK B TOJIKOBAaHUM OCHOBHBIX MOHSATHMN. JIOTHKa U TIO/THOTA
OTBeTa CTPAJal0T 3aMeTHBIMHU U3bsTHAMU. 3aMeTHbI MPOOe/Tbl B 3HAHUM OCHOBHBIX METOZIOB.
TeopeTruecKkrie BONPOCHI B 11e/IOM U3/I0KeHBI JOCTAaTOUHO, HO C NIPOIyCKamMH Marepuasa. Vimerorcs
TIPUHIUIHA/IBHbBIE OIIMOKH B JIOTHKe TTOCTPOEHHs OTBeTa Ha Borpoc. CTyIeHT He pellu 3afiady W IpH
pelLIeHUH JOMyIIeHbl rpyObie OMMOKM;

- 1-10 6an10B BLICTAB/SIETCS CTY[EHTY, eC/IM OTBET Ha TeOpeTHUeCKUe BOTIPOCKHI CBU/IETETbCTBYET O
HEerOHMMaHWU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeToz10B. O6Hapy>K1BaeTcst
OTCYTCTBUEe HaBLIKOB NIPUMeHeHHsI TeOpeTUUeCKMX 3HaHWM TIPU BbITIOJTHEHUU TPaKTUUeCKUX 3a/JaHui.
CTyZleHT He CMOT OTBETUTb HY Ha OZIMH [I0TIOJIHUTE/IbHBIN BOIIPOC.

I[TepeBop orjeHku u3 100-6a/1bHOM B UeThIpeX0a/lIbHYIO TIPOU3BOUTCS CJIeYIOIUM 00pa3om:
- oinuHO — oT 80 710 110 6anioB (BK/Iouast 10 mooupuTeTbHBIX 06asIoB);

- xopotiio — oT 60 10 79 6anos;

- YIOBIIETBOPUTENILHO — OT 45 710 59 6asios;

- HeY/IOB/IeTBOPUTE/ILHO — MeHee 45 6asoB.

Baﬁ[aHl/lﬂ AJIA IIpOBeAeHUsA HpOME)KYTquOﬁ aTTeCTdllun oﬁyqalomnxca

ITpomesicymouHas ammecmayusi 10 JUCLIUI/IHE TIPOBOAUTCS B (hopMme:
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2 ceMecCTp - 3a4eT, 3 CceMecCTp - 3K3aMeH.

[TpoBepsieMbIMM Ha TMPOMEXYTOUHOM arTecTalldd 37eMeHTaMU CO/lep)KaHUsl SIB/SIOTCS TeMbl
JVCLIATI/TUHBI.

[17151 IpOBEPKH 3HAHULI UCTIO/IBb3YIOTCSI BOTIPOCHI U 33[JaHUsl B Pa3/IMUHBIX (pOpPMax.

YmeHus,, Haeblku (uau onbim OesimenbHOCMU) U KOMNemeHyuu TIPOBEPSIIOTCS C TIOMOLIbIO
KOMITeTEHTHOCTHO-ODUEHTHPOBAaHHbIX 3a/au (CUTyallMOHHBIX, MPOU3BOJCTBEHHBIX WM KeHCOBOIro
XapakTepa) ¥ pa3/JIMyHOro BH/,a KOHCTPYKTOPOB.

Bce 3ajaun  sAB/IAIOTCA  MHOTOXOJOBbIMM. Hekoropble 3ajjaun, IpoBepsiOlye ypOBEHb
c(OpMHUPOBAaHHOCTH KOMIIETEHLIMH, SIBJSIFOTCS MHOTrOBapuMaHTHbIMUA. YacTb yMeHWI, HaBBIKOB U
KOMTIETeHI[UM TMpsiMO He oOTpakeHa B (HOPMY/IMPOBKax 3ajau, HO OHHU MOTYT ObITb IPOSIBIEHBI
00yuaroIMMKUCS TIPUA X PelleHNH.

B Ka)k/Ibli1 BApMAHT BKJIFOYAIOTCS 3a/laHusl 110 KK OMY [POBEPsIeMOMY 37IeMEHTY COJepKaHusi BO
BCeX IIepeurc/IeHHbIX BbIllle (OpMax U pPa3HOTO0 YPOBHS CIOKHOCTU. Takoil (¢opmaT [03BOJsieT
OOBEKTUBHO OTpe/ie/IiTh KauyeCTBO OCBOEHMsI OO0yuaroIMMHCS OCHOBHBIX 3/IEMEHTOB COjlepKaHUs
JUCLIMIUIMHBI ¥ YPOBeHb C(POPMHPOBAHHOCTH KOMITETEHLIMH.

@DoH/I OLIeHOYHBIX CPe/CTB /ISl MPOBeleHUsl MPOMeKyTOUHOH
arrecTanyy 00yJarouuXcA Mo AUCHUILIMHE P HCII0/Ib30BaHUU MOJAY/TbHO-
PEeUTHHIOBOM CHUCTeMbI

KputepusiMi OLIEHUBAHUS TIPU MOAY/IbHO-DEHTHHIOBOM CHUCTEME SIBJIIOTCST 0asuibl, KOTOpBIE
BBICTABJISIIOTCS TIperojjaBatesieM 3a BU/bI JedaTebHOCTU (OLieHOYHbIe CPeJCTBa) M0 WUTOram M3yueHusi
Mozy/eit (pa3zienoB JUCIUIUIMHEL), TIePeUUC/IeHHBIX B PeHTHHT-TI/IaHe JUCLIUITUHBL:

0/11 5K3aMeHa: TeKYIL[UH KOHTPOJIb — MakcuMyM 40 6asiioB; pyOexXHbIi KOHTPOJIb — MakCUMyM 30
0asuI0B, MOOIIPUTE/BHBIE OaTbl — MakcuMyM 10.

0/ 3auema: TeKyIIUH KOHTPOJb — MakcuMyM 50 6asisioB; pyOeXXHbIN KOHTPOIb — MakCUMyM 50
6a/u10B, MOOIIPUTE/BHBIE OaTbl — MakcuMyM 10.

IIIkasbl OLleHUBaHUS:

0/151 5K3aMeHd:

ot 45 10 59 6anIoB — «yIOBIETBOPUTETHHO;

ot 60 10 79 6asIoB — «XOPOILIO»;

ot 80 6a//IoB — «OTIMUHO».

011 3auema:
3auTeHO — oT 60 10 110 pelTHHTOBBIX OasI0B (BK/IHOUast 10 MOOIIPHUTETBHBIX 0a/l/IOB),
He 3auTeHOo — oT 0 10 59 PelHTHHIOBbIX 0OAJIIOB.

PeliTHHI-TVIaH AV CIUTITUHBI
Tabsuiia epeBo/ia 6aIoB TEKYIET0 KOHTPOJIS B 0A/UIbI pEUTHHTA
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PeliTvHT-NI/1IaH JUCIUTIIMHEI TIpecTaB/ieH B [Tpunokenun 1.

5. IlepeueHb OCHOBHOWI W [IONOJIHUTE/JbHON YyueOHOW JIMTepaTyphl,
Heo0Xx0JUMOoM /IJIsl 0CBOEHHS JUCIUIIITUHBI

5.1. OcHoBHas yuyeOHas MTepaTypa

1. Kypc ¢usuku : yueb. mocob. Asisi CTyz. By30B, 00yuU. 110 eCTeCTBeHHOHAYU. ¥ TeXHWU. Harp. U
cretr. / P. U. TpaboBckuii .— 11-e u3g., ctep. — CII6. : Jlans, 2009 .— 607 c.

2. T'punkpyr, M.C. JTabopaTopHbIii MPaKTUKYM 110 (pusrke: yuebHoe rocobue / M.C. I'puHKpyT, A.A.
Bakystok. — DnekTpoH. saH. — CaHkr-IletepOypr : Jlanb, 2012. — 480 c. — Pexxum goctymna:
https://e.lanbook.com/book/3811

3. Wpopos, M.E. 3agaun 110 o0Oiieit ¢husmke [DneKTpoHHBIN pecypc] : yuebHoe nocobue / NLE.
VpopoB. — 3nekTpoH. gaH. — CaskT-IletepOypr : Jlanb, 2018. — 420 c. — PexkuM mocTymna:
https://e.lanbook.com/book/99230.

5.2. lonostHUTe/IbHAsA yuye0Has IuTepaTrypa

1. JlabGopaTopHbIM NMPAKTUKYM T10 MeXaHHKe : yueb.-MeTofl. PeKOM. [i/isl CTy/. PU3UKO-MaTeM. (ak.-
TOB 1ie[]. By30B(crell.-032200-¢u3uka c gor. creil.) / basHoB U. M., Paxmatyimuna M. T. ; aBT.-
coct. U.M. basiHoB, M.T. PaxmatymivH .— bupck : bupI'CITA, 2009 .— 53 c. — 23 p. 00 k.

2. JlabopaTopHbI MPAKTUKYM M0 MOJIEKY/IIPHOU (DH3MKEe ¥ TEPMOJMHAMUKe : Yue0.-MeTo/I. PeKOM.
I8 cTyA. hr3uKo-mareM. ak.-ToB mes. By3os(crel.-032200-¢usuka c gomn. crely.) /
Paxmarynnivua M. T., basHoB U. M. ; aBT.-cocT. M. T. Paxmary/umH , .M. basiHoB .— bupck :
bupI'CIIA, 2009 .— 68 c. : un. — 28 p. 00 k.

5.3. /lpyrue yue0GHO-MeTOAMUYECKHE MaTepHa/Ibl

6. Ilepeuenr HH(OPMALMOHHBIX  TEXHOJIOTHH, HCHOO/b3yeMbIX MNPH
OCyILIIeCTB/IeHUH 00pa30BaTe/IbHOr0 TMPOLecca Mo AUCHUIUIMHE, BK/IOYas MepeyeHb
MpPOrpaMMHOr0 ofecrieyeHusi M HWHGPOPMAMOHHBIX CIPABOYHBIX cUCTeM (MPH
Heo0X0AMMOCTH)

ITepeueHb pecypcoB MH(GOPMaALHOHHO-Te/IEKOMMYHUKALUOHHOMN ceTH «VIHTepHeT» U
MPOrpaMMHOr0 o0ecrnieueHHs, He00OX0AMMBbIX /I/Isi 0CBOEHHS JUCIUIT/THHBI

1. Hayunas snektpoHHast oubmoreka eLIBRARY.RU [OnekTpoHHbIl pecypc]. — Pexxum goctymna:
https://elibrary.ru/.

2. DnekTpoHHasi bubMoTeuHas cucteMa «JIaHb» [DneKTpoHHbIN pecypc]. — Pexxum poctyma: https://
e.lanbook.com/.

3. YHuBepcuTteTckasi 6ubmoTeka oHmaiH biblioclub.ru [SnekTponHbIi pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. DnektpoHHast bubmoreka YYHuUT [OnekTpoHHbIH pecypc]. — Pexxum goctyma:
https://elib.bashedu.ru/.

5. Poccutickasi rocygapcTBeHHasi 6uboTeka [ DneKTpoHHbIN pecypc]. — Pexxum poctyma:
https://www.rsl.ru/.

6. HauwmoHanbHas meKTpoHHast OnbroTeka [DnekTpoHHbIN pecypc]. — Pexxum goctyma: https:/xn--
90ax2c.xn--plai/viewers/.

7. HauuoHasnbeHas ruiatdopma OTKpbITOro obpa3oBaHust npoed.ru [DseKTpoHHBIN pecypc]. — Pexxum
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pocryna: http:/npoed.ru/.

8. DnexkTpoHHOe o6pa3oBaHue Pecrybnvku barkoproctaH [ DneKTpoHHbIN pecypc]. — Pexxum

pocrymna: https://edu.bashkortostan.ru/.
9. WHdopmaimoHHO-TIpaBOBOM nopTan ['apaHT.py [ D/1eKTpoHHbIN pecypc]. — Pexxum goctymna: http://

www.garant.ru/.

ITporpaMmMHoe obecrieueHue

1. Bpay3ep Google Chrome - BecriyiaTHasi TULieH3Us
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

N

LIBREOFFICE - Joroeop Ne0301400003023000002 ot 14.03.2023 (6eccpouHblit)

3. OnmnepanuonHas cuctema Astra Linux - [Jorosop 0301400003023000002 ot 14 mapra 2023

6eccpouHo

7. Onucanue

MaTepua/TbHO-TEXHUYeCKOU

0asbl,

HeoOXoauMoM  IsA

OCyII[eCTB/IEHUsI 00pa30BaTe/IbHOTO MPOLeCCa Mo AUCIHUIITHHE

HaumeHoBaHue
CrieLiaIM3upOBaHHBIX
ayUTOpUii, KAOMHETOB,
naboparopuit

Bup 3ansitui

HanmeHoBaHue 000pyoBaHHUs,
MPOrpPaMMHOTO 00ecrieueH st

Ayputopus 102(TD)

JlexunoHHast, CemuHapckas, s
KOHCY/IbTalWK, [1/11 KOHTposisl 1
arrecTalyu

Hocka, mebestb, TPOEKTOP, IKpaH.

Aynutopus 104(UT®D)

JlexunoHHas, CemuHapckas, s
KOHCY/IbTalyK, [1/19 KOHTposis 1
arrecralyu

Iocka, mebeb.

Aypurtopusi 204(ITD) CemuHapckas, s Hocka, ubm, koMribroTep, Mebelb,
KOHCy/IbTalliy, [I/151 KOHTPO/IA U | TIPUHTep, CKaHep epson 1270.
arrecrauuy, [ xpaHeHus [TporpammMHoe obecrieueHue
obopyznoBaHust 1. Bpay3ep Google Chrome

2. LIBREOFFICE

Ayputopus 207(UTD) 55t camocTosiTe/IbHOM paboThl KommyTarop, KoMIbroTep, j1amria

HacToJibHas , Mebesb, My,
HeTOyK, IPUHTep, CeTeBOn
¢uneTp, yueOHO-MeTOIUe CKast
JIUTepaTypa, 4achl.
[TporpaMMHOe obecrieueHHe

1. OmnepauyoHHas cucTeMa

Astra Linux
2. LIBREOFFICE
3. Bpayzep Google Chrome

Aypurtopus 301 YnranbHbld 3a1
(a/1eKTpoHHbIN KaTtasior)(PM)

[ln1st caMoCTOSITeNTbHOM PabOTHI

KomristoTep, mebesib, IpUHTED,
ckaHep hp scanyet g2410.
[TporpammHOe obecrieueHve
1. Bbpaysep Google Chrome
2. LIBREOFFICE
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http://www.garant.ru/
http://www.garant.ru/
https://edu.bashkortostan.ru/
http://npoed.ru/

3. OnepanuoHHas cucTeMa
Astra Linux
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