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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)

dopmupyeMast

Kopn v HaumMeHOBaHMe

Pe3ynbraThl 00y4eHust

KOMIeTeHI[uH (Tpu KoMreTeHLust (C WH/IMKaTopa 10 JUCLIUTITMHE
Hammuuu OITK) yKa3aHueM Ko/ja) JOCTW)XeHUs
KOMITeTeHL[UU
CriocobeH yuMuThIBaTh OIIK-1.1. 3Harp CoBpeMeHHbIe
COBpEMEeHHbIe COBpeMeHHbIe TeHZIeHLIUA pa3BUTHS

TeH/IeHIIUU Pa3BUTHUS
TeXHUKH W TeXHOJIOTHH B
obsiacTu TexHOCepHO
0e30macHOCTH,
M3MepHUTe/IbHOU 1
BbIUMC/IUTEIBHOU
TeXHUKH,
HMH(MOPMAaI[MOHHBIX
TeXHOJIOTUH TIpU
peIlleHnH TUTIOBBIX 3a/jau
B o0siacTu
ripoeccroHanbHOM
JiesiTeNTbHOCTH,
CBSI3aHHOM C 3all[UTOMN
OKpYKarolllel cpefibl U
obecrnieueHreM
6e30macHOCTH yesioBeKa
(OIIK-1);

TeH/IeHLIUUA Pa3BUTHS
TeXHUKH U TeXHOJIOTHH B
obnactu TexHOC(epHOU
0e30r1acHOCTH,
H3MepUTe/ILHOU U
BBIYMC/IUTE/TEHOU
TEeXHUKH,
MH(bOpPMaI[MOHHBIX
TeXHOJIOTUH

TEXHUKU U TeXHOJIOTHH B
obsacTy TexHOC(epHO
6e3omacHocTU

OIIK-1.2. ¥YmeTs pewiarthb
THUTIOBBIE 3aJjaul B
obsactu
npogeccroHaIbHOU
JesITeNTbHOCTH,
CBSI3aHHOM C 3alL{UTON
OKpY>Karoler cpesibl U
obecrnieueHreM
Ge30macHOCTH YesioBeKa

YMeTb yuUUThIBaTh
COBpeMeHHbIe
TeH/eHLJUY Pa3BUTHUS
TeXHUKHU U TeXHOJIOTUM B
obsiacTyt TexHOC(epHOH
Ge30rmacHOCTH TIpU
pelleHNH TUIMOBBIX 3ajau
B 00sacTn
ripoeccroHanbHOM
JlesiTeJTbHOCTH,
CBSI3aHHOM C 3all[UTOMN
OKpY»Karolllel cpefibl U
obecrnieueHreM
Ge30rMacHOCTH YeioBeKa

OIIK-1.3. Bnagets
OTIBITOM Y HaBbIKaMH
WCTIO/Th30BaHUSI
COBpPeMeHHOU TeXHUKU U
TeXHOJIOTUM B 00/1acTu
TexHoChepHou
0e30MacHOCTH,
H3MepUTeTbHON U
BBIUKUC/TUTE/TEHOU
TeXHUKH,
HH(MOPMaI[MOHHBIX
TeXHOJIOTUM TIpU
pellleHHY TUTIOBBIX 3a/jau
B 00/1aCTH 3alI[UTBI
OKpYy>Karollel cpefibl U

BnazeTh HaBbIKAMU
yueTa COBPEMEHHBIX
TeH/IeHIVIA Pa3BUTHUS
TEXHUKU U TeXHOIOTHH B
obsactu TexHOC(hepHOH
6e30I1aCHOCTH TTPH
pelleHNY THIOBBIX 3a/au
B obsacTu
ripoeccroHabHOM
JeTeIbHOCTH,
CBSI3aHHOM C 3alUTOU
OKpYKatolllei cpefibl U
obecrnieueHreM
6e30macHOCTH YesioBeKa




obecrieueHus
0e30MacHOCTH YesioBeKa




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucturuivHa «@U3uKa» OTHOCHTCS K 00sI3aTe/IbHOM YacTH.

AucaunivHa n3yvaercsi Ha 1,2 Kypce B 2,3 ceMmecTpe.

Llenb u3yueHus: AUCLIATIIMHBL: (JOPMUPOBaHUE 3HAHUM 0 (PU3NUECKHX TIOHATHUSX, 3aKOHAX, TEOPUSIX,
CTIIOCOOCTBYIOIIMX K YMEHHWIO WCC/Ie[IOBaTh OKPY’KAIOLyI0 CPeAy [Jisl BbISBIEHUS ee BO3MOKHOCTEH U
PecypCcoB, HaBBIKOB B MPHUHSTUM HECTAHAAPTHBIX PEIIeHWH W pa3pellieHut0 TPOOIeMHBbIX CHUTYallMii B
obmacti TmipodeccroHabHON  JesTe/IbHOCTH, CBSI3aHHOM C  3all[UTON  OKpY»)Karolled cpeibl U
obecrieueHreM 6e30MaCHOCTH UeI0oBeKa

3. Copaepxanue padoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNBI H BH/IbI YUeOHBIX 3aHATHH,
y4eOHO-MeToAnYecKoe o0ecneyeHrne CaMOCTOSITe/TbHON PadoThI 00yJaroIIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
MH)XXEHEPHO-TEXHOJIOT MYECKUM ®PAKYJIBTET

COJIEPKAHUE PABOYEW ITPOT PAMMBI

JUCLUTITMHBI «DPU3MKa» Ha 2.3 cemecTp
_ OYHadA
topma obyueHws
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 7/252
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 167.9

JIeKIui 64

MpaKTUYeCKUX/ CeMUHAPCKUX 46

71ab0paTOpPHBIX 56

KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 1.9
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 49.3
YueOHbIX YaCOB Ha TIOATOTOBKY K

sK3ameHny, 3aueTy (KoHTposib) 34.8

dopMa KOHTpOJIA:
3auet 2 cemecTp
OK3ameH 3 ceMeCTp




Ne i/ | Tema u copepkanue dopMa u3yuyeHUs MaTepyasioB: OcHoOBHas 1 3afaHus 1o dopMa TeKyI11ero
1 JIEKLIVY, TIPAaKTAYeCKUe 3aHATHS, | JOIOJHUTeIbHas CaMOCTOSATe/IbHO | KOHTPOJIS
CeMUHapCKUe 3aHsTHs, JaTeparypa, 11 pabore yCrieBaeMOCTH
nabopatopHbie paboTHl, peKoMeH/lyemasi CTY/IeHTOB (KO/JIOKBUYMBI,
camocTosTe/bHast pabora u CTyZeHTaM (Homepa KOHTPOJIbHbIE
TPYA0EMKOCTb (B yacax) 13 CITUCKA) paboThI,
KOMIbIOTEPHBI
Jlek Jla |IT |3u |9k Ko |CP OMITBIOTEPHLIE
6 P IC TeCTbI U T.11.)
1 kypc / 2 cemectp
1 MexaHuvka
1.1 MexaH1Ka MaTepyaaTbHOM TOUKH 2 12 |2 1 | Och. mat-pa NeNe Pemenuie 3agau | JlaboparopHasi
1,2,3 pabora,
[IpeacraBnenuss HproToHa 0 CBOMCTBax Hor. mut-pa Ne 1 TectupoBanue

NPOCTPaHCTBa U BpeMeHU. CUCTeMbI
oTcyeTa B MexaHuKe HbIOTOHa, 3Ta/oHbI
JJIMHBI U BpeMeHU. OTHOCUTE/IbHOCTh
JBwkeHus. [loHaTHe 0 MaTepranbHOU
Touke. Pasjyc-BeKTOp, BEKTOPBI
repeMelLleHHs], CKODOCTH, yCKOPeHHUS;
TaHTeHLMa/lbHasi U HOpMasibHast
COCTaB/ISAIOLMe YCKOPeHUsl. 3aKOH
[IBIDKEeHUs], TPAeKTOPUS U NPOW/eHHbIN
nyTh. [IpuHLIMIT HE3aBUCUMOCTH
JBIWKeHU. PaBHOMepHOe 1
PaBHOYCKOPEHHOe IIPSIMOJIMHeHOoe
JiBIDKeHUs. [IBr)KeHHe TOUKH 10
OKPY)>KHOCTH. YIVIOBOe IlepeMellieHue,
YIJIOBasi CKOPOCTb, YIVIOBOe YCKOPEHHe.
CB#13b IMHENHBIX U YIVIOBBIX BEJIMYMH.
BekTops! yIriioBoM CKOPOCTH U YITIOBOTO




YCKODEHHs.

1.2

[uHaMmKKa MaTepyaabHOW TOYKU

I[TepBbiii 3akoH HbtoTOHA. VIHepLManbHble
cucreMs! orcyera. [IouaTue o cuse.
[TpyHLMIT HE3aBUCUMOCTH JeCTBUS CUTL.
Cunebl B ipupoge, GyHAaMeHTa/lbHble

B3auMo/ielicTBusi. Bropoii 3akoH HeloToHa.

Macca u ee u3mMepeHue, aiZINTUBHOCTD

Macchl. Imnynbc. Tpetnii 3akoH HbtoToHa.

[TpunHun oTHOCUTeIbHOCTU ["anmunes.
['paHULIbI TPUMEHUMOCTH MeXaHUKHU
HerotoHa. MoMeHT uMIty/isca
MaTepua/ibHOW TOYKU, MOMEHT CUJIbI,
MOMeHT uHepLuu. CoxpaHeHrue MOMeHTa
HMMITyJ/IbCa MaTepuaabHOW TOUKU TPU
JIB)KEHUU T107] 1eICTBUEM LIeHTPa/IbHON
cunbl.PaboTa cUsTbl, MOLI[HOCTb,
KUHeTHuJeckast sHeprus. [loTeHIManbHbIe
Y HeToTeHI[1albHble CUJIBI.
[ToreHuuanbHas 3Heprus. CBA3b CUJIBI C
NoTeHIMabHOU sHeprueii. CoxpaHeHHe
TMOJIHOM SHEPrUy MaTepuasbHOW TOUKU B
T10/1e TIOTeHI[MaIbHOM CUJIBI.

OcH. nmut-pa NeNe
1,2,3
Homn. mur-pa Ne 1

Penrenue 3agau

TectrpoBaHue,
Ketlic-3aganus

1.3

Cwuiibl B ipupoge

Ynpyrue cBolcTBa TBepAbIX Tesl. Buzbl
ynpyrux fedopmMaruii. 3akoH ['yka s
pas3/MyYHbIX AedopMaruii: 0fHOCTOPOHHee
pacTsKeHHe (CKaTre), BCeCTOPOHHee
©KaTue, CZIBUT, KpyueHue. Mozynu
ynpyrocty, ko3gguureHt Ilyaccona,
npezien ynpyrocty.IloteHuyansHas
5Heprus ynpyroze(opMrpoBaHHOIO TeJa.

OcH. nmut-pa NeNe
1,2,3
Homn. mar-pa Ne 1

Perienue 3amau

TectrpoBaHue




IlnotHOCTB 5Hepruu.BcemupHoe
TAroTeHue. JIBikeHue IiaHeT, 3aKOHbI
Keruiepa. 3akoH TsroTenvss HeroToHa,
IIOCTOSIHHAs TATOTEHUs U ee U3MepeHue.
TsoKesast U MHepTHast MaccChl.
OUHIITEeHHOBCKWY PUHLIMIT
5KBUBAJIEHTHOCTU CUJI MUHEPLUU U CUJT
TaroreHus.[IoHsATHe O M0/1I€ TATOTeHUs.
HarpsykeHHOCTB U MOTeHLMa oIS
TaroreHus. Teopema OcTporpazckoro-
I'aycca. IIpriMeHeHMe 3aKOHOB COXPaHEHUSs
SHepruy ¥ MOMeHTa UMITy/IbCa K
JIBIDKEHHIO B LIEHTPa/IbHOM
rpaBuTaLMOHHOM Ilosie. [lepBas, BTopas U
TpeThbsl KOCMUYEeCKUe CKOPOCTH.
HocTKeHUs] HAYKHW U TEXHUKH B 00/1aCTH
OCBOEHUS Y UCC/Ie/I0BaHHsI KOCMUUYEeCKOTO
MIPOCTPaHCTBA.

1.4

MexaHuKa TBepzoro Tesa

TBeppoe Teso Kak CUCTeMa MaTepyabHbIX
Touek. ADCO/IIOTHO TBEp/0e Teso.
[TocTtynarenpHOe 1 BpalaresbHOe
JBIKeHre abCoJI0THO TBEPZOTOo Tera.
MrHoBeHHble ocuy BpaueHus. [lonsaTtue o
CTereHsix CBOOOABI U CBsi3sAx. BpaiieHue
OTHOCHTEJILHO HellOBUKHOU 0CH, MOMEHT
CWIbI OTHOCUTE/IbHO ocu. [lapa cur,
MOMEHT napbl. MOMeHT uHepLuu u
MOMEHT UMIIYJ/IbCa TBEPZOIo Tesa.
Teopema IllTeliHepa. YpaBHeHue
MOMeHTOB. KuHeTnueckast sHeprus
BpalljaroLerocs TBepAoro Teya. 3aKoH
COXpaHeHUs1 MOMeHTa UMITy/IbCa TBePZA0ro

OcH. mut-pa NeNe
1,2,3
Homn. mar-pa Ne 1

Permienuie 3amau

TectrpoBaHue
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Tesia U ero ciefactsus.[lonsTre o
Bpall|eHNU! TBepZ0ro Tejla BOKPYT
HernoBIKHOMN Touku. CBOOOZHBIE 0CH
BpaieHus. ['mpockor. YcioBust
paBHOBeCHs TBepAoro Tesa. Buzbl
paBHOBecus. LleHTp TsKeCTH.

1.5

MexaHuKa >KUIKOCTeH 1 ra30B

[laBneHue B )KUAKOCTSIX M rasax.
N3mepenne fasnenusi. Pacripesenenve
JlaB/IeHUs B MIOKOSLLIMXCS XKUAKOCTSX U
ra3ax. 3akoH [lackans. Cuna Apxumeja.
Ycnosus riaBanus tes.MgeanbHas
JKAJKOCTb. YpaBHeHUe Hepa3pbIBHOCTU
CTpyHu. YpaBHeHue bepHym ais
W/iealbHOM >KUJKOCTH U €ro C/e/|CTBUSI.
®opmyna Toppuyenu. Peakius
BbITEKaro11lel CTpyu./IBr>KeHue BSISKOU
JKUIKOCTU. JTaMMHapHOe U TypOy/ieHTHOe
TeueHue, uncio PeitHonbaca. [lBrokeHre
TeJT B )KUAKOCTH: CUIa I060BOTO
COTPOTUB/IEHUS U TIO4bEMHasI CHJIa.
[TomgpeMHas cusla Kpbuia camoreTa.

OcH. mut-pa NeNe
1,2,3
Homn. mar-pa Ne 1

Permienuie 3amau

TectrpoBaHue

1.6

CHEL[I/IaJ'IbHaH TeopHrs OTHOCUTE/IbLHOCTHU
(CTO)

IToctynars! OuHIITelHA. CucTema oTcueTa
B CTO. OTHOCUTE/ILHOCTD
opgHoBpemeHHocTH B CTO.
[Tpeo6pa3oBanus JlopeHtiia.
OTHOCHTEIBHOCTL OTPEe3KOB JIJIVHBI U
rpoMexyTKoB BpemeHu B CTO.
PensiTUBHCTCKUM 3aKOH TIpeoOpa3oBaHus
CKOpOCTel. PeIATUBUCTCKUM UMITYJIBC.

OcH. mut-pa NeNe
1,2,3
Homn. muar-pa Ne 1

Penrenue 3agau

TectrpoBaHue

11



PengruBucTckas popmysia BTOPOro 3aKOHa
HeroroHa. CBsi3b MacChl ¥ SHEPIUM.
[TonHas sHeprusi B CTO. 3akoHbI
coxpaHeHus 3Hepruu ¥ umnysnsca B CTO.

MonekynsipHasi pu3MKa ¥ TepMOZMHaAMMKA

2.1

OCHOBBI MOJIEKY/IIPHO-KUHETHUE CKOM
TEOpHH ra30B

aBnenue ra3a. AGcomoTHast
Temneparypa. VjeanbHblli ra3. YpaBHEHHUE
Knaneiipona-MengpieneeBa. ['a3oBbie
3ak0HbI. OCHOBHO€ ypaBHeHUe
KWHeTUYeCKOW TeopuM ra3os. IlocrosHHas
bonbrvmana. MorekynsipHO-KMHeTUUeCcKoe
HCTOJIKOBaHHe abCOTFOTHOW TeMIlepaTyphl
U fasneHus. Vismepenue
Temneparypsl./3MepeHue CKopocTei
MoseKyi1, onbIT LllTepHa. Pacripegenenue
CKOPOCTeH MOJIeKy/ 110 Makcsesy.
bapomeTpuueckas (opmyia.
Pacnpesennienne Makcsesuia-bosbimaHa.
OKCIlep¥MeHTa/IbHOe OIlpeie/ieHue Yuciia
ABorazipo. PacripeziesieHre sHepruu
MOJIEKYJI TIO CTeTeHsIM CBOOO/IbI.
@DyKTyally B KieaJbHOM rase v ux
TposiB/IeHKe. fIB/IeHus repeHoca B rasax.
Cpeansas ayivHa U cpefiHee Bpems
cBobogHOTro ripobera mosekys. Auddy3usi.
BayTtpeHnHee TpeHue. TerionpoBogHOCTE.
Tern1onpoBOgHOCTL U BHYTPEHHee TpeHue
TIPY HU3KOM JlaB/IeHUH, TeXHUYeCKAN
BakyyM. MeTozbl M3MepeHust HU3KUX

OcH. mut-pa NeNe
1,2,3
Homn. mur-pa Ne 2

Penrenue 3agau

Ketic-3aanus,
JlaboparopHasi
pabora,

TectrpoBaHue
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JlaB/IeHUI.

2.2

OcHOBBI TepMOAWHaMUKH

TepMoarHaMHUUecKasl CUCTeMa.
TepmoguHaMHUUeCckoe paBHOBeCHe.
[TapameTpsl cOCTOSIHUS. BHYyTpeHHss
sHeprus. Bzaumogeiicteue
TepMOZMHaMUUecKux cucrem. PaboTa u
TeIyIoTa Kak popMbl 0OMeHa SHepruen
Mexzay cucreMaMmy. KBasucrarnueckue
nipouieccel. [lepBoe Hauaso
TepMojuHaMUKU. [IpriMeHeHue nepBoro
Hayajia TepMOAVHAMUKHU K U30I1poLieccam.
TerioeMkoCTb. BbIBOZ ypaBHEHUs
amuabatel. CKOpOCTh 3ByKa B rase.Bropoe
Hayasio TepMoJuHaMUKu. ObpaTumMble U
HeoOpaTuMble TipoLiecchbl. TerioBbie
MaivHbl. [ukn KapHo. Teopema KapHo.
PeanbHble nukiibl. HeocyijecTBUMOCTh
BEUHBIX JIBUraTesiel. DHTPOMUS.
[IpuBepenHas Teriora. CTaTucTUyeckoe
HCTOJIKOBaHMe BTOPOro Havasa
TepMmoguHamMuku. Teopema HepHcra.
HeocTXKMMOCTh abCOMIOTHOTO HYJIS.

OcH. nmut-pa NeNe
1,2,3
Homn. mur-pa Ne 2

Penrenue 3agau

TectrpoBaHue

2.3

Teepable Tesa

AmopdHble ¥ KpUCTa/UIMYecKue Tera.
lanbHyY NOPSIZIOK B KpUCTasiax.
Knaccudukanys KpUcTasuioB Mo TUITY
CBs13eld, aHU30TPOIHUS KPHUCTa/IOB.
HedexTsl B KpucTaniax. Kugkue
KpucTaibl. MexaHnyecKre CBOMCTBA
KpUCTa/IoB. TernoBble CBOMCTBA
KPUCTaJIJIOB, TeIJIOBOE pacluupeHue.

OcH. nmut-pa NeNe
1,2,3
[Homn. mut-pa Ne 2

Perienue 3amau

TectrpoBaHue
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[TnaBneHue U KpUCTa/IA3aLIUs.
Iuarpamma paBHOBeCHS TBEPZOH, JKUJKOU
Y ra30Boi (¢a3. TpoitHasi TouKa.
TernnoemMKoCTb KpUCTaI0B. 3aKOH
Hrononra u [1ty. 3aTpyaHeHus
K/IaCCU4YeCKOU (pU3MKK B 00bSICHEHUH
TeMIlepaTypHOU 3aBUCUMOCTHU
TEeryI0eMKOCTH TBepAbIX Tesl. Teopus
OUHIITelHa.

OeKTPOAMHAMUKA

3.1

OneKTpUuecKoe 1oJie B BaKyyme

JNeKTpoCTaTUKa. JIeKTpUdecKue 3aps/bl
v niossi. CBOMCTBA 3/1eKTPUUECKOro 3apsza:
[iBa BU/ia 3apsA/i0B, 3aKOH COXPaHEeHUs U
JVICKPETHOCTb 3apsifia. DjieMeHTapHbIN
3apag,. OnucaHyve MakpoCKOIIUYe CKUX
3apsUKeHHBIX TeJsl: MOZe/IM TOUeYHOIo U
HeIpepbIBHOIO pacripeie/eHus
3apsza.3akoH Kynona. Bekrop
HarpsuKeHHOCTHU [10/11 TOYeUHOT'0 3apsza.
[IpyHLMD cyniepnio3svLivy. Beruncnenve
T10J1s JUTIoNA. [JUrosb BO BHeILHEeM
OJHOPOJIHOM Y HEeOLHOPOJHOM
niosie.I10TOK BeKTOpa HarpsyKeHHOCTHU.
Teopema Octporpazckoro-I'aycca u ee
nprMeHeHMe K pacueTy moneii. Pabora cun
T10J1s1 TIpY TlepeMellieHUH 3apsifioB.
LIvpKy/sLMsa BeKTOpa HalpsDKeHHOCTH.
[ToreH1ManbHBIN XapakTep
3/IeKTpOCTaTHyecKoro rnoss. IloreHuuan u
SKBUIIOTEHLIMa/IbHbIE [I0BePXHOCTU. CBA3b

0.8

OcH. mut-pa NeNe
1,2,3

Perienuie 3amau

Ketlic-3aganus,
TectrpoBaHue
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MoTeHIIMasIa U HaMpspDKeHHOCTH TIOJIS.
T[ToTeH1 A MO/t TOUEUHOTO 3apsiza,
JTUTIOJISI, CUCTeMBbI 3apsiJiOB.

3.2

[MTocTosIHHBIN TOK

[IBr>KeHHe 3apsiZioB B 3/1eKTPUYECKOM
rosie. JyIeKTpUYeCcKui ToK. 3akoH Oma
J1s1 yyactka Lernu. ConpoTHB/ieHUe
npoBoAHuKa. JuddepenimansHas Gpopma
3akoHa OMa. CTOpOHHUE CUJIBI.
ONeKTpoABUXKYyLLas cuia. 3akoH Oma i
ydacTka nenw, cogepxauero 3C, v asis
3aMKHYyTOM 1jeri. PaboTa 1 MOLHOCTH B
L[e[I [IOCTOSTHHOT'O TOKa. 3akoH JIxoyisi-
Jlenua. IuddepentyanbHas popma
3akoHa [Ixoyns JleHna. Pa3BeTBiieHHbIe
yenu. [TpaBuna Kupxroda.

OcH. nmut-pa NeNe
1,2,3

Penrenue 3agau

JlaboparopHasi
pabora,
TectrpoBaHue

3.3

Mar»auTHoe 11o0Jj1e

B3aumopelicTBre TOKOB. MarHUTHOe moJe
3JIeKTPUYECKOro ToKa. MIHayKims u
HanpsyKeHHOCTb MarHUTHOT'O MOJIS.
MaruuTHbIM IOTOK. 3akoH buo-Casapa-
Jlarziaca. MarHuTHoe 1oJie IpsiMoro,
KPYTOBOT'O U COJIEHOWIA/IbHOTO TOKOB.
LIvpKynsALys BeKTOpa HalpsyKeHHOCTH
MarHMTHOTO I10JIs1. 3aKOH ITOJIHOI'O TOKa.
Cwuna Amriepa. BUTOK € TOKOM B
MarHMTHOM I10sie. MarHuTHbIM MOMEHT
TOKa./lelicTBUe 371eKTpUYeCKOro U
MarHMTHOTO I10JIs Ha ABWKYLLIMKCA 3aps,.
Cuna Jlopenua. 3ddekT Xosia u ero
TIpUMeHeHre. D/IeKTPOMarHuTHast
vHAYKUMs. Onbitel @apazies. 3aKoH

OcH. mut-pa NeNe
1,2,3

Penrenue 3agau

TectrpoBaHue
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nHaykuuy dapazes v ripasuio JleHua.
OJIeKTPOABWKYLLAsA CU/la UHAYKLYH.
BuxpeBbie Toku. CKUH-3(D(eKT.
CaMOMHAYKLIUS Y B3aUMOUHAYKLMS.
ONEKTPOABIKYLLAst CUjia CAMOUHIYKLIUH.
WHAYKTUBHOCTD MPOBOHKKA.PaboTa
CU/Ibl AMIiepa. DHEPrusi MarHUTHOTO IO/t
TOKOB. DHEPrus U IVIOTHOCTh SHEPTUU
MarHuTHOTO MoJsi.MarHUTHbIe CBOMCTBA
BelllectBa. MarHeTuku. MarHuTHoe 1iose
B MarHeTHKax. HamaramueHHOCTb. CBSI3b
WHYKLWW U HalPsDKeHHOCTH MarHUTHOTO
oISl B MarHeTuke. MarHutHast
TPOHKMLIAEMOCTb Y BOCIIPUMMUYUBOCTb.
MarnuromMexaHuueCcKre siBJIeHUs.

3.4 | 3auer 0.2

Wroro 1o 1 kypcy 2 cemecTpy 36 |36 |28 8

2 xypc / 3 cemecTp

1 Onrtuka

1.1 ['eomeTpuueckas onruka 4 14 |4 6 | OcH. muT-pa NeNe Pemenue 3asjau | TecTupoBaHue

['eomeTprueckast ONTHUKA KaK MpeZie/IbHbIA
c/lyvaid BOJIHOBOW oNTUKM. [IpuHIMN
®epMa. 3aKOHbI OTPpaKeHUs U
ripesioM/ieHus1 ceeta. [TosHOe oTpakeHue.
BonokonHas onTtuka. 3epkasna. [Ipusmsl.
Tonkue nuH3b1. POpMYJIa JIMH3GL.
Onruueckasi cusia MH3b1. AGepparys
muH3.I'1a3 Kak ornrrueckas cucrema.

1,2,3
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OnTtuyeckue rpubopel. JIyra, MUKPOCKOTT,
TeJie-cKorl, hoToanmapart, IpOeKL[MOHHbIe
anmaparsbl.

1.2

Jlicniepcusi, TIOT/IOIIEHHME U pacCesiHue
CBeTa

HopmainsHas gucrniepcusi. AHOMaIbHas
mucnepcust. KoagduiyeHT nornoijeHus.
ONeKTpOHHAas Teopysl AUCIIePCUU U
rioryoueHys ceera. das3oBas U rpyriioBas
ckopocTH. DddekT BaBunosa-
Yepenkosa.CrieKTpbI UCITyCKaHUs U
roioeHysl. CrieKTpoOMeTpBl.
CrniekTpanbHblli aHanu3. LiBeta Ter.
Papyra. fIBnenue paccessHus cBeTa. 3aKOH
Panes. ITonsipusanys paccessHHOTO CBeTa.
LiBeta Heba u 3opb.IloHsATHE O
HeJIMHEeWHOM OITHKe.

OcH. nmut-pa NeNe
1,2,3

Penrenue 3agau

TectrpoBaHue

1.3

KBaHTOBBIE CBOMCTBA U3/TyYeHUs]

dotosnekTprueckuil 3¢ pexT. POTOHBI.
YpaBHeHue DiiHILTeliHa. POTO3/IEMEHT,
(OTOYMHOXXUTE b, 3/IEKTPOHHO-
orTuueckuii mpeobpasoBaresib. OTBITHI
Basusosa./laBnenue cseta. OIbIThI
JleGenieBa. PeHTreHOBCKOe M3yUeHue.
TopMo3HOe 1 XapakTepuCTHueCKoe
W3JIyuyeHue U UX CIeKTPbl. DPQeKT
KomnroHa. IIpumeHeHye peHTreHOBCKUX
Jyuen.

OcH. nmut-pa NeNe
1,2,3

Perienue 3amau

TectrpoBaHue

1.4

TennoBoe H3jiyuyeHue

.Hy‘—IeI/ICHYCKaTEIIbHaH U 11or/ioniaTe/ibHada

OcH. mut-pa NeNe
1,2,3

Pemnenuie 3aau

TectupoBanue
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criocobHocTH Test. 3akoH Kupxroda u ero
cnencTBYsL. V3mydyeHue abCOMIOTHO
yepHoro Tena. 3akoH CredaHa-
bonbrmana. 3akoH cmelrieHus BrHa.
PacripeziesieHrie 3Hepruu B CrieKTpe
M3TydeHust abCOTFOTHO YePHOTO Tera.
®opmyna Panes-/IxuHca. KBaHToBaHne
5Hepruu usnyuvenuvst. @opmysna Ilnanka.

1.5

BosHOBbIe CBOMCTBA BellleCTBa

OnbIThI N0 AU(PAKLMY 37IEKTPOHOB.
Bonnsi e Bpoiinis. CooTHOLLIeHre
HeonpesiesieHHOCTel ['eii3enGepra.
OcHoOBHBbIe Npe/ICTaB/IeHUs1 KBAHTOBOW
MexaHUKU. BoHoBast GyHKLMSA U ee
¢ur3nueckuid cMpIci. [IpuHLMD
CyIIepro3ULIMY B KBAHTOBOW MeXaHUKe.
YpaBuenue llpenunrepa. [Ipocreiiie
3a/jauM KBaHTOBOM MeXaHUKU: KBAHTOBBIE
5HEepPruM YacCTULIbl B IOTEHLJMA/ILHOM SIMe,
KBaHTOBaHWe 3HePryy JIMHeNHOro
rapMoHuueckoro ocuusitopa. Hynesas
SHEPIUs U HyJeBble KoyiebaHMs.
[IpoxoxxeHne yacTULbl yepes
TOTeHIUA/TbHBIN Oapbep (TYHHe/TbHBIN

3¢ dekT).

OcH. mut-pa NeNe
1,2,3

Pernienuie 3amau

TectrpoBaHue

KBaHToBasi pusuka

2.1

CtpoeHue aTOMOB U MOJIEKY/I

OreiThl Pe3epdopza. Mogeny aToMOB.
JIuHelyaTbIi CIIEKTP aTOMa BOZOPOZA.

5.5

OcH. muT-pa NeNe
1,2,3

Pemrenue 3agau

TectupoBanue
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2.2 Teopust atoMa Bogopoza o bopy 4 |12 |2 6 | OcH. ut-pa NeNe Perenue 3ajjau | TecTupoBaHue
1,2,3
[Toctynarel bopa. CniekTp aroma Bofopo/a
110 bopy.OkcIiepyMeHTaIbHOe
MO/ TBepKeHre KBaHTOBaHUS
SHepreTUYeCKUX YPOBHel aTOMOBOMBITEI
®panka-I'epua. Onbitel LTepHa 1
I'epnaxa.
2.3 | KonurposnpHas pabora 0.5
2.4 JK3aMeH 36
Wroro no 2 Kypcy 3 ceMecTpy 28 |20 |18 78
Wtoro mo AucCLMILIMHE 64 |56 |46 86
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4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Koz u ¢popmynrpoBka kommnereHyy: CriocoGeH yUnThIBaTh COBpEMeHHbIe TeH/IeHIIUH Pa3BUTHSI TEXHUKU
Y TeXHOJO0Tui B obsactu TexHocdepHOU 6e30MacHOCTH, W3MEepUTEIbHOM U BBIYUCUTETbHON TeXHUKH,
MH()OPMALIMOHHBIX TEXHOMOTHMH TIPH PpeIIeHNHd THUMOBBIX 337au B o0OmacTu mpodeccroHanbHON
JiesiTeNTbHOCTH, CBSI3aHHOW C 3alllMTOM OKpY»Karollei cpesbl U obecrieueHreM 0e30MacHOCTU yesioBeKa

(OTIK-1);

Kog u Pesynbrarthl KpuTepuu olieHUBaHUs pe3ynbTaToB 00yueHus (3aueT)
HavMeHOBaHHe | 00yuYeHHs 10 HesaureHo 3auTeHO
VH/IMKaTopa QUCLIMIIIAHE
JIOCTW)KEHUS
KOMIIeTeHL[UU
OIIK-1.1. 3Hatb | CoBpemeHHble | 3HaHUS He C(HOPMHUPOBAHBI 3HaHus c()OPMHPOBaHbI,
COBpEMEeHHble | TeHZeHLUU HO UMEIOT OT/ie/IbHble
TeH/eHLIUN pasBUTHS nipobesibl 1 HETOUHOCTHU
pasBUTUSA TeXHUKHU U
TeXHUKU U TeXHOJIOTUH B
TeXHOJIOTUHA B | 0bsactu
obsactu TexXHOC(epHOH
TexHOC(epHOl | Ge30MmacHOCTH
0e301acHOCTH,
HU3MEpPUTEeTIbHON
u
BBbIUMC/IUTE/IBHO
M TeXHUKHU,
rH(MOpPMaI[MOHH
bIX TeXHOJIOTHUH
OIIK-1.2. Y™mets YMmeHust He C(hOPMUPOBAHBI YMeHUs1 B OCHOBHOM
YMmeTb peliate | yUMTHIBATh c(hOpMUPOBaHbI
THUIIOBBIE 3a/ja4M | COBpEMeHHbIe
B obmactu TeHZeHLIUU
ripodeccroHanb | pa3BUTHS
HOM TeXHUKU U
JlesITe/IbHOCTH, | TEXHOJIOTUM B
CB$SI3aHHOM C obmactu
3alUTON TexHoC(hepHOU
OKpy>Katoleli | 6e30macHOCTH
cpefbl U TIpY peLleHnr
obecrieueHreM | TUTIOBBIX 3a7iau
6e3omacHocT  |B 00/1aCTH
yesioBeKa npo¢ecCcroHaNb
HOU
JesITe/IbHOCTH,
CBSI3aHHOU C
3allUTOM
OKpY>Karolen
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cpefibl U

obecrieueHreM
6e3omacHocTH
yeJsioBeKa
OIIK-1.3. Bnagets Bnazenue HaBblKaMu He chopMupoBaHO | BriazieHre HaBbIKamMu B
Bnagetsb HaBbIKaMU OCHOBHOM
OTIBITOM U yueTa chopMUPOBaHO
HaBbIKaMU COBpEMEeHHBIX
WCTI0/Tb30BaHUsl | TeHZeHLIUM
COBPEMEHHOW | pa3BUTHS
TeXHUKU U TeXHUKU U
TeXHOJIOTUWA B | TEXHOJIOTUM B
obsactu obmactu
TeXHOC(epHOU |TexHOC(epHOU
0e3omnacHoOCTH, |0e30MMacHOCTH
M3MepUTe/IbHOW | TIPY pellieHrnr
u TUTOBBIX 3a/1a4
BBIUMCJIMTEJIEHO | B 06/1acT!
Y TEXHUKU, ripoeccroHanb
MH(OPMaL[MIOHH | HOM
bIX TEXHOJIOTUH | 1eSITe/IbHOCTH,
TIpU pellleHny | CBSI3aHHOM C
TUTOBBIX 3aZiau | 3al[UTON
B obsiacTH OKpYy)Katorei
3alUThI cpe[ibl U
OKpy)Katollleli | obecrieueHHueM
Cpefbl v 6e3omacHoCTH
obecrieueHusi | uesioBeKa
6e3omacHoCTH
yesioBeKa
Kop u Pe3ynbTarhl Kputepuu olieHuBaHUs pe3y/ibTaToB 00ydyeHus (DK3aMeH)
HanMeHOBaHHe |00yueHuUs 110 7 3 4 (Xoporio) 5 (OTmMuHO)
MH/MKATOpa AUCLIATTHE (HeynoBnetBop |(¥YnoBneTBOpUT
AOCTIDKEHN WTebHO) e/bHO)
KOMITeTeHL[UU
OIIK-1.1. 3Hatb | CoBpeMeHHbIe | 3HAHUS He 3HaHUs 3HaHus 3HaHus
COBpeMeHHble | TeH/leHLIUU chopMUpOBaHbl | HEOCTAaTOYHO | CPOPMHUPOBAHBI, | IOTHOCTHIO
TeHJeHLIUU pa3BUTHS c(hOopMHPOBaHbI, | HO UMEIOT cchopMUpOBaHbI
pa3BUTHS TeXHUKU U HEeCUCTEeMHbI OT/le/IbHbIe
TeXHUKU U TeXHOJIOTUH B nipobebl 1
TEXHOJIOTWA B | 06s1acTi HETOUHOCTHU
obmactu TeXHOChepHOU
TexHOC(epHOH | 06e30macHOCTH
0e3011acHOCTH,
V3MepUTe/IbHOU
u
BBIUMC/IUTE/IEHO
U TeXHUKH,
MH(OPMaLMOHH

21



BbIX TeXHOJIOTUI

OIIK-1.2. YmeTb YmeHus He YmeHus He YmeHus B Ymenus
YMeTb peliath | yUUTHIBaTh c(hOpMUPOBaHbI | [IOJTHOCTBIO OCHOBHOM TMOJTHOCTBIO
TUTIOBbBIE COBpEMEeHHbIe cchopmMupoBaHsl | chOpMHUPOBaHbl | CHOPMHUPOBAHbI
3a/jauu B TeHZeHLIUU
obsactu pa3BUTHS
ripoeccroHab | TEXHUKU U
HOM TEeXHOJIOTHH B
JlesITeIbHOCTH, | 00acTu
CB$I3aHHOM C TexXHOC(hepHOU
3aIUTON 0e30IacHOCTH
OKpy>Katollleli | TIpu pellleHur
cpefibl U TUTIOBBIX 3a/1a4
obecrieueHreM | B 00/1aCTH
6e3omacHOCTH | TIpOdheCCHOHAITB
yesi0BeKa 150071
JlesiTeIbHOCTH,
CBSI3aHHOM C
3alUTOU
OKpy»Karolllei
cpefibl U
obecrieueHremM
6e3omacHoCTH
yesioBeKa
OIIK-1.3. Bnagnets Bnapenue Bnazgenue Bnagenue Bnagenue
Bnazmetsb HaBbIKaMH HaBbIKaMH He | HaBbIKAMU HaBLIKaMU B HaBbIKaMH
OTBITOM U yueTa chOopMHPOBaHO |HeyBepeHHOe  |OCHOBHOM yBepeHHOe
HaBbIKaMH COBPEMEHHBIX chopMHpOBaHO
WCII0/Tb30BaHUsl | TeHeHLUH
COBPEMEHHOW | pa3BUTHUSA
TeXHUKU U TeXHUKU U
TeXHOJIOTUWA B | TEXHOJIOTUU B
obsactu obactu
TeXHOC(EepHOU |TeXHOC(HEepHOH
Oe3ornacHoCTH, |0bOe30macHOCTH
H3MepUTe/bHOM | TIPU pellieHuH
u TUIOBBIX 3a/1a4
BBIUHC/IUTE/ILHO | B 00/1aCTH
Y TEXHUKU, ripoeccroHasb
VMH(OPMAaL[MOHH | HOU
bIX TEXHOJIOTUH |ZesTeNbHOCTH,
TIPU pellieHnd | CBSI3aHHOM C
TUTOBBIX 3aZlau | 3allIUTOU
B obmactu OKpYy»Karoliei
3alUThI cpefibl U
OKpy)Karoieli | obecrieueHreM
cpefbl U 6e3omacHoCTH
obecrieueHusi | ue/lOBeKa
be3omacHoCTH
yesioBeKa

22




KputepusiMy OlleHUBAHUSL SIBISIFOTCS Oasiibl, KOTOPbIe BBICTAB/ISIOTCS 3a BU/BI [1€STETbHOCTH
(oLleHOUHBbIE CpeACTBa) IO WTOTraM HW3ydyeHUs: MoAyJel (pa3ze/oB JUCLUMIUIMHBI), TEepeuuc/ieHHbIX B
peUTHHT-TI/IaHe JUCLUIUIUHLI. Basjibl, BbICTaB/sieMble 3a KOHKPETHbIE BU/IbI 1eATe/TbHOCTHU TIpe/|CTaBIeHbI
HIKe.

4.2. Tunossbie KOHTPOJIbHbIC€ 3dadHHUA W/IM HHbBIE€ MdadTe€pHAJIbI, H806X0,Z[I/IMLIE AJIA OIléHUBAHUA
pe3y/ibTaToB 06y‘-IEHI/IH mo AUCIMIIVIMHE, COOTHECEHHbIX C YCTAHOB/ICHHBIMHU B 06pa3OBﬂTEJIbHOﬁ
nporpamme HHAUKATOPpAMH AOCTHOKeHU A KOMHETEHHHﬁ. METOJI[I/I‘IGCKI/IE MaTepHuaJibl,

ompeze/iSIIOIMe MPOLeAYPHI OLleHHBAHNSA Pe3y/IbTaToB 00yJeHHs 10 AUCLUIIIHHE.

Kog n HaumMeHOBaHHe
WHJUKAaTOpa [OCTUKEeHUs
KOMITeTeHL[UU

Pe3synbrarel 00yueHus 110
JNVCLIATITMHE

OLieHOYHbIE Cpe/iCTBa

OIIK-1.1. 3HaTe COBpeMeHHbIe
TeH/eHLINN Pa3BUTHUS TEXHUKU U
TEXHOJIOTMH B 06/1aCTH
TexHOC(epHOI 6e30MacHOCTH,
V3MepUTE/IbHOU U
BBIYHC/IUTE/IbHOU TeXHUKH,
VMH(OPMaL[MOHHBIX TEXHOJIOTUH

CoBpeMeHHbIe TeH/IeHIUH
Pa3BUTHSI TEXHUKU U TEXHOIOTHI
B o0s1acTu TexHOChepHOH
0e3011aCHOCTH

Ketic-3amanus, JlabopaTopHast
pabora, Pernienue 3az1ay,
TectupoBaHue

OIIK-1.2. ¥YmeTs peliathb
THUIOBBIE 3a/ja4u B 00/1aCTH
ripoeccroHanbHON
JlesITe/TbHOCTH, CBSI3aHHOM C
3aLMTON OKPY>KatoLLe Ccpefbl U
obecrieueHremM 6e30TIaCHOCTH
yesioBeKa

YMeTb yuuTHIBaTh COBPEMEHHbBIE
TeHZIeHLIUU Pa3BUTHS TEXHUKU U
TeXHOJIOTW B 00/1acTu
TexHOC(hepHO 6e30MmacHOCTH
TIpY PellIeHWH TUTIOBBIX 3a/1au B
obsact mpodeccHoHaIbHON
JlesiTeTIbHOCTH, CBSI3aHHOM C
3alLMTOM OKPY>KarolLlei cpeJbl U
obecrieueHrem 6e30MacHOCTH
yesioBeKa

KonTposnbHas pabota, Keiic-
3aiaHus1, JlabopaTtopHasi paboTa,
Pemenne 3amau

OIIK-1.3. BnazieTs OMbITOM U
HaBbIKaMH MCII0/Tb30BaHUS
COBPEMEHHOU TeXHUKU U
TeXHOJIOTUM B 001acTu
TexHOC(epHoi 6e30MacHOCTH,
HU3MepUTeTbHOU U
BBIUHC/IUTE/TLHON TEXHUKH,
HMH(OPMAaI[MOHHBIX TEXHO/IOT UM
TIPY PellleHnH TUTIOBBIX 3a/1au B
00/1aCTH 3aIUTHI OKPY’Karolei
cpezbl u obecrieueHUst
6e3omacHOCTH YesioBeKa

BrasieTh HaBbIKAaMM yueTa
COBPEMEHHbBIX TeH/IeHI[|H
Pa3BUTHS TEXHUKHU U TEXHOTIOTUI
B 06mactu TexHochepHOH
6e30MacHOCTH TIPU pelleHnn
THUTIOBBIX 3a7ia4 B 00/1aCTH
ripochecCcroHaIbHOM
JlesITeTbHOCTH, CBSI3aHHOM C
3alLMTOMN OKPY>KaroLel cpeJibl U
obecrieueHrem 6e30MacHOCTH
yesioBeKa

Perenue 3ayau, Kelic-3apanus,
JlaboparopHasi pabora,
KoHTtponbHas pabora

Kputepusimu OlieHMBaHUSI TIPH MOAY/IbHO-PEHTHUHIOBON CHCTeMe SIBJSIOTCS Oaslibl, KOTOpbIe
BBICTaB/ISIOTCSL TIperojiaBaresieM 3a BUJbl [eSITe/IbHOCTH (OLieHOUHble CPeZCTBA) 10 MTOraM H3yuyeHUs
Mozynei (pa3zienoB JUCLUIIIVMHEI), IePeUYCIeHHbIX B pEMTUHT-TIaHe AUCLIUILIMHbI

0/151 5K3aMeHa: TeKYIIWi KOHTPosib — MakcuMyM 40 6as10B; pyOexXHbIi KOHTPO/Ib — Makcumym 30
6a/10B, MOOIIPUTE/IbHBIE Oa/libl — MakcuMyM 10;

0/15 3auema: TeKyLMA KOHTPOIb — MakcuMyM 50 6asnioB; pyOexHbIli KOHTPOIb — MakcuMyM 50
0a/uI0B, MOOIIPUTE/bHBIE Oaibl — MakcuMyMm 10).

ITkasb! OLleHUBaHUA:
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0/11 5K3aMeHa:
oT 45 710 59 6anIoB — «yI0B/I€TBOPUTETHHO;
ot 60 10 79 6anIoB — «XOpOLION;
ot 80 6anoB — «OT/INUHOY.
0214 3auema:
3auteHo — oT 60 0 110 peliTHroBeix 6asioB (Bk/atouasi 10 rMoompuTenbHbIX 6aJIoB),
He 3auTeHo — oT 0 710 59 peHTHHTOBBIX OasIOB.

TecToBbIe 3agaHus

OnucaHve TeCTOBBIX 3aZlaHUW: TeCTOBble 3aJaHMsl BK/IHOUAlOT TECThl 3aKpbITOrO TUMa (C OFHUM
IIDABWIBHBIM OTBETOM), TeCTbl Ha YCTaHOBJIEHWM T[I0C/Ae/l0BaTeJIbHOCTU M Ha YCTaHOBJ/IEHUE
cootBeTcTBUS. OLleHKa 3a BBIIIOJIHEHWE TEeCTOBBIX 3aJaHUM BBICTAB/SIETCS Ha OCHOBAaHUM TIPOLIEHTa
3aflaHUM, BBITIOJIHEHHBIX CTYAEeHTaMHd B TIPOLIECCE TPOXOKIEHUS TIPOMEXYTOUHOTO M PYyOeXHOTro
KOHTPOJIS1 3HAaHUM

1. Kakasi opMy/n1poBKa COOTBETCTBYET MOHITUIO «TPEHUEe»?

a) Ko/MyeCcTBeHHasi Mepa B3auMO/IeHCTBUS TeJl, SIB/SIOIAsiCs IPUUMHON MOSIBJIEHHsI yCKOPEeHUS Tell

0) siBeHre cOXpaHeHUs TeJIOM CKOPOCTH B C/Iy4ae, KOT/ja PaBHOEUCTBYOL[asi CHJI, IeMCTBYIOIMX Ha
TeJI0, paBHa HYJII0

B) B3aMMO/leliCTBHe, BO3HUKAIOLL[ee B MeCTe COMPUKOCHOBEHUS Te/l U TIPeMNsATCTBYOIee UX
OTHOCHUTE/IbHOMY [|BUKEHHIO

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

2. Cuity, BO3HMKAIOLLY10 [PU B3aUMO/IeMCTBUYM COTIPUKACAIOIIMXCS TeJl Ha3bIBalOT
a) CUJIOW ynpyrocTH

0) cusoii TpeHus

B) CUJIOM TSDKECTH

') CWJIOW NPUTSKEHUS

3. Kpyrnast popma karuu obycioBieHa

a) leliCTBMeM TTIOBePXHOCTHBIX CUJT HaTSDKeHUSI
0) meficTBHEM TIOBEPXHOCTHBIX CUJT [IAB/I€HUST
B) ZIeMICTBHEM CHUJIbI TSDKECTH

T) IeWCTBUEM CUJI OTTAJIKUBaHUS MOJIEKYJT

MeTtoanueckrie MaTepuasbl, ONpe/iesitolliye TpoLeAypy OLleHHBaHUS BbITIOJTHEHUsI TeCTOBbIX 3a/laHui

OrmvcaHre MeTOAWKH OLleHMBAHMS BBITTOTHEHMS TECTOBBIX 3a/laHMI: Ol[eHKa 3a BbITMIOJTHEHUE TeCTOBbIX
3a/laHUI CTaBUTCS HA OCHOBAHMWH TI0/iCUeTa MPOLeHTa MPaBUIbHO BBIOIHEHHBIX TECTOBBIX 3a/JaHUM.
Kpurepuu onenku (B 6aiax):

- 9-10 6anI0B BBICTAB/ISETCS CTYAEHTY, €CJTH MPOLIEHT MPABUIHLHO BBITOJTHEHHBIX TECTOBBIX 3aJJaHUN
coctaBmisieT 81 — 100 %;

- 7-8 6anIoB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOLIEHT TIPAaBU/IbHO BBITIONTHEHHBIX T€CTOBBIX 3a/laHUM
cocrtasnsieT 61 — 80 %;

- 4-6 6anUIOB BBICTABJISIETCS CTY/IEHTY, €C/IA TIPOLIEHT NPAaBU/IbHO BBITIOTHEHHBIX T€CTOBBIX 3a/laHUM
cocrtasnsieT 41 — 60 %;

- 10 4 6aJINIoB BBICTAB/ISIETCS CTYAEHTY, eCJTH MPOLIEHT MPABU/IHLHO BBITTOJTHEHHBIX TECTOBBIX 3aJJaHUN
cocrtasmisieT 40 %;

KoHnTtposibHas padora

CTyneHTaM npefijlaraeTcsi pelliuTh HeCKO/bKO 3a/jau 110 BapUaHTaM.
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Homepa K.p. Ne 1 <MEXAHUKA. MOJIEKY/IAIPHASAA ®PU3NKA 1 TEPMOJVNHAMMKA.
3aja4 JJIEKTPOMATI'HETU3M»

Ne Bapyanta |Homepa 3apau

1. 3 46 117 155 181 231

2 4 47 119 156 182 232

MeTouuecKrie MaTeprabl, OTpe/eIsIoLe MPoLieypy OLIeHUBaHUS BLITIOIHEHUS] KOHTPOIBHOM paboThI

0IHe KPUTEPHH OLIeHKU KOHTPO/IbHBIX padoT

bannwl

[prBesieHO T0/THOE TIPaBU/IbHOE pellieHue,
BKJ/IIOUAroLIlee C/Ie/yIOLe 3/1IeMeHThI:

1) npeacraBneH (B c1yyae HeOOXOAUMOCTH) He
cofieprKaliuii olmMbOK CXeMaTUUeCKUH PUCYHOK,
cxema Wiv rpadUK, OTpa)karoLvii yC/IOBUs 3a/jaul;
2) BepHO 3amnucaHbl (HOpMYyJibl, BEIpaXKatollye
¢u3nyeckue 3aKOHBI, IPUMeHeHHe KOTODbIX
HeoOX0IMMO AJ1s1 pellieHus 3a/iaui BLIOpaHHBIM
criocobom;

3) rpoBeieHbI HeOOX0AMbIe MaTeMaTHUeCKUe
ripeobpa3oBaHus U pacyeThl, MPUBOJSIILHE K
NpaBUIbLHOMY UKC/I0BOMY OTBETY, U NIpe/CTaB/eH
orBeT. IIpy 3TOM f10ITyCKaeTcs pelleHue "o
yacTsaM" (C IPOMeKYTOUYHBIMU BBIUHC/IEHUSIMHU).

ITpuBeneHo peiienue, cogepsxaiee OANH u3
C/IeiyIOIIUX HeJl0CTaTKOB:

— B HEOOXOUMBIX MaTeMaTHhyeCKUX
ripeobpa3oBaHUsIX U (WK) BIYUCIEHUSX
JIOTTyT1[€HbI OITMOKM;

— TIpe/iCTaB/IeHO MPaBU/IbHOE pellleHre TOJIBKO B
ob1riem BHle, 6e3 KaKUX-TMO0 YHCIOBBIX PacueToB;
— MpaBWIbHO 3arvcaHbl Heo6xouMble (opMyIbI,
Tipe/iCTaB/IeH MpaBU/IbHbIN PUCYHOK (B C/lydae ero
Heo0X0IMMOCTH), rpadMK WK CXeMa, 3aricaH
MpaBWIbHBIM OTBET, HO He Tpe/iCTaB/eHbl
ripeobpa3oBaHusi, IPUBOJSLIIE K OTBETY.

2

[IpuBezieHO pelieHre, COOTBETCTBYHOLIee
OAHOMY u3 ciefyroLux Ciay4vaeB:

— B peIIeHrH CO/IeP)KUTCS OILMOKa B
HE0OXOIMMBIX MaTeMaTUUeCKUX TTpeobpa3oBaHUsIX
Y OTCYTCTBYIOT KaKue-T100 UUCIOBbIe PACUeThl;
— JomylrieHa oiMbKa B Orpe/ie/IeHUA UCXOHBIX
JTAHHBIX TI0 TpaduKy, pUCYHKY, Tab/uLie U T.II., HO
OCTa/lbHOE pellieHre BBITIOTHEHO MOJTHO U Oe3
OILIIMOOK;

— 3arMcaHbl ¥ UCI0Ib30BaHbl He BCe UCXOHbIe
(hopmysibl, HeOOX0JUMBIe 7SI PeLlieHUs 3aJjauM,
w8 OTHOM 13 HUX J0MylileHa omuOKa;
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— TpeficTaB/eH (B ciyyae HeOOXOJUMOCTH) TOBKO
MpaBU/IbHBIN PUCYHOK, Tpaduk, cxeMa U T. 1. JIN
TOJIBKO TIpaBUJIbHOE pelileHre 0e3 pUCyHKa.

Bce ciyyau peliieHusi, KOTOpbIe He COOTBETCTBYIOT
BbIILIEYKa3aHHBIM KPUTEPUSM BbICTAB/IE€HHUS OL[EHOK
B 1, 2, 3 basa.

0

Pemrenue 3agau

Pemienue 3az1au criocob6cTByeT OPMHUPOBAaHUIO YMEeHUM M HAaBBIKOB OTHOCSIIIMXCSI K KOHKPeTHOU cdepe

JleATeIbHOCTH
IIpumepsI 3agau

1. OT nepekpécTKa Mo JByM IPSIMbIM, TepeceKarolumMcs 1oz yriiom 600 qoporam yasitoTCsl MallvHbI:
0/lHa CO CKOPOCThIO 60 KM/U, Apyrasi co cKOpocThio 80 km/u. Ornipefie/IMTh CKOPOCTH, C KOTOPbIMH
MallWHbI ya/st0Tcs Apyr oT Apyra. [lepekpécTok MalllvHbI NPOLIA OIHOBPEMEHHO.

2. VI3BeCTHO, UTO TPH UETBEPTH CBOETrO ITyTH aBTOMOOW/Tb TIPOIIIE/T CO CKOPOCTHIO 60 KM/4, OCTa/IbHYIO
YacTh MyTH — CO CKopocThio 80 kM/u. KakoBa cpefiHsisi yTeBasi CKOPOCTh aBTOMOOH/IS?

MeTtognueckue Marepuasbl, ONpeestolye TIpoLefypy OLieHUBaHUs PelleHUs 3aau

OO01ue KPpUTEPHHU OLIEHKH BbINO/THEHUS
uznuecknx 3agaHu
C pPa3BepHYTbIM O0TBETOM

Bbannwl

[TprBesieHO TO/THOE TIPaBU/IbHOE pellieHHe,
BKJIIOUAIOIIlee CIeAYIOIIe /IeMeHThI:

1) npencraeneH (B cyiyyae HeOOXOAUMOCTH) He
cojiepyKaliui OIMO0K CXeMaTHUeCKUH PUCYHOK,
cxemMa Wi rpad K, OTPayKarollKi yC/IOBUS 3a/lauu;
2) BepHO 3amnucaHbl (hOpMyJibl, BbIpaXkatollye
(u3nyeckue 3aKOHbI, IPYUMeHeHHe KOTODbIX
HeoOX0UMO TSI pelieHust 3a/jaul BLIOpaHHBIM
criocobom;

3) npoBefieHbI He0OX0AUMbIe MaTeMaTHUeCKIe
rpeoOpa30BaHUs U pacyeThbl, MPUBO/SILHE K
MIPaBUILHOMY UKCIOBOMY OTBETY, U TIPe/ICTaB/IeH
otBeT. [Ipu 3TOM J0OMyCKaeTcs pelleHue "o
yactsm" (C TPOMeKYTOUYHBIMH BBIUHCIEHUSIMHT).

[IpuBeneHo pelenue, cogepxaujee OJAH u3
C/IeIYIOIIMX He0CTATKOB:

— B HeOOXOJUMBIX MaTeMaTH4e CKUX
rpeoOpa3oBaHUsAX U (MK) BBIUYMCIEHUX
JTOTTYTI[€HBI OITHOKM;

— TIpe/iCTaB/IeHO MPABU/ILHOE PeIlieHHe TOIBLKO B
o61ieM Bujie, 6€3 KaKUX-TM00 UMC/IOBBIX PACUeTOB;
— MpaBUIbLHO 3arMCcaHbl He0OX0AUMbIe (hOPMYIIbI,
TIpe/ICTaB/IeH TIPaBU/IbHBIN PUCYHOK (B C/Ty4yae ero
He0OX0IUMOCTH), TpadHK WK CXeMa, 3aucaH
MPaBUILHBIN OTBET, HO He TPe/ICTaB/IeHbI
rpeoOpa30BaHus, TPUBO/SAIIIME K OTBETY.
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IIpuBeneHo pelieHre, COOTBETCTBYIOLlEE 1
OAHOMY u3 ciefyroLux Ciay4vaeB:

— B peIIeHrH CO/IeP)KUTCS OILMOKa B
HeoOX0IMMBIX MaTeMaTHuyeCKHUX 1peobpa3oBaHuUsIX
Y OTCYTCTBYIOT KaKue-1100 UUCIOBbIe PAaCUeThl;

— fomy1IjeHa oIMOKa B OTpe/ie/IeHUH UCXOJHbBIX
JTAHHBIX TI0 TpaduKy, pUCYHKY, Tab/uLie U T.II., HO
OCTa/lbHOE pellieHre BBITIOHEHO MOJTHO U Oe3
OILIIMOOK;

— 3aMucaHbl ¥ UCII0/Ib30BaHbl He BCe UCXOZAHbIe
(hopmysibl, HeOOX0JUMBIe 7SI PeLlieHUs 3aJjauM,
w8 OTHOM 13 HUX J0MyliieHa omiOKa;

— TpeficTaB/eH (B ciyyae HeOOXO0JUMOCTH) TOBKO
MpaBU/IbHBIN PUCYHOK, Tpaduk, cxeMa U T. 1. JIN
TOJBKO TPaBUIbHOE pelileHre 6e3 pUCyHKa.

Bce cnyuau pelieHusi, KOTOpble He COOTBETCTBYOT |0
BbIllIeYKa3aHHbIM KPUTEPUSIM BbICTaB/I€HUS OLIEHOK
B 1, 2, 3 basa.

Keiic-3ajanusn

OmucaHnue KeliC-3aflaHWN: Kelc-3aJjaHie TIpeJcTaB/sieT COO0OM CUTYal[MOHHYIO 3a/jauy, TpeOyroIIyro
OCMBIC/IEHUS, aHa/IN3a, a 3aTeM pelleHus. PelieHne Kelic-3aflaHusi JO/DKHO OBITH apryMeHTHPOBaHHBIM,
COZiep>KaTh MOSICHEHUSI.

IIpumepsl 3aa4

1. OT nepekpécTka no JByM MpsIMbIM, TlepeceKaroIumcs nog, yriiom 600 foporam yaansitoTCsl 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 OJHOBPEMEHHO.

2. I3BeCTHO, UTO TPU YE€TBEPTU CBOETO MyTH aBTOMOOM/Ib MPOIIIEN CO CKOPOCTBIO 60 KM/4, OCTa/TbHYIO
YacTh MyTH — CO cKOpocThio 80 KM/u. KakoBa cpefiHsisi yTeBasi CKOPOCTb aBTOMOOUJISI?

MeToanueckre MaTepuasbl, ONpe/estoliye NpoLeAypy OLleHWBaHKs BbINIOTHEHUsI KelC-3ajaHui

OmucaHye MeTOAWKU OLIeHWBaHUS: TIPU OLIeHKe pellleHus Kelc-3aZiaHnsl HauboJblliee BHUMaHHe JJ0/KHO
OBbITH yZie/IeHO TOMY, HaCKOJILKO TIOJTHO PAaCKPBITO COZlepyKaHMe MaTepuara, YeTKO U IMPaBUILHO JAHbI JIU
orpeie/ieHUs], paCKPbITO CO/iepPyKaHue MOHSTHI, BEPHO JIM UCTIOIb30BaHbl HAyUHbIe TEPMUHBI,
VICTI0J/Ib30BaHbI /I apryMeHTUPOBaHHbIe [0Ka3aTebCTBa, OMbIT AeITe/IbHOCTH, UCII0/Ib30BaHbI JIU pPaHee
niprobpeTeHHbIe 3HAHUSI, PACKPBITHI JId IPUUUHHO-C/IeZICTBEHHbIE CBSI3U, HACKO/ILKO BBICOK YPOBEHb
yMeHUsI OTlepUPOBaHUSI HAyYHbIMU KaTeropusiMu, aHaiu3a nHGopMaliuu, BiajieHrs HaBbIKaMu

MIPAKTUUe CKOU [1esITe/IbHOCTH.

Kpurtepuu oneHkH (B 6a/1ax) (70/DKHBI CTPOTO COOTBETCTBOBATh PEHTHHT T/IAHY 110 MaKC. U MUH.
KOTMY. 6asijioB ¥ TOJIBKO ZIJIsl T€X, KTO YUUTCS C UCII0/Tb30BaHKHEM MOAY/TbHO-PEUTUHTOBOM CUCTEMbI
00y4eHUs ¥ OLIEHKU yCITIeBaéMOCTH CTY/IE€HTOB):

- 2 Gasuia BBICTAB/ISIETCS CTY/I€HTY, eC/IU 3aJjJaHKe TPaMOTHO TPOaHaIM3UPOBAHO, YCTaHOB/IEHbI
TIPUYMHHO-CJIe/ICTBEHHbBIE CBSI3H, IEMOHCTPUPYIOTCS YMEHUs1 paboTaTh C MCTOUHUKAaMH UH(MOpPMaLnH,
B/Ia/leHre HaBblKaMU MPaKTHUUeCKOM /lesTellbHOCTH, Hal/leHO ONTUMa/IbHOEe pellleHre Kelc-3a/laHue;

- 1 6as1 BBICTAB/ISIETCS CTY/IEHTY, eC/TH 3aZlaHue TTPOaHaIM3UPOBAHO TTOBEPXHOCTHO, He yCTaHOB/IEHBI
TIPUYMHHO-C/Ie[ICTBEHHbBIE CBSI3H, IEMOHCTPUPYIOTCS Cabble yMeHUs paboTaTh C MCTOUHUKAMU
vnHbopMalK, HeyBepeHHOe BilafleHe HaBbIKaMU MPaKTUUeCKoM esTe/TbHOCTU, HaliieHO pellieHue Kelic-
3a/jaHusi, HO UMeeT 3HaUUTe/IbHble He/I0UeThl;
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- 0 6asIOB BBLICTAB/ISIETCS CTYAEHTY, €C/IU 3a/jaHre He TIPOaHa/TM3UPOBaHO, He YCTaHOB/IEHbI IPUUHMHHO-
CJie/ICTBeHHbIe CBsI3U, JeMOHCTPUPYETCsl OTCYTCTBUE YMeHUs paboTaTh C MCTOUHMKaMU UH(POPMaLH, He
chopMHpOBaHbl HAaBbIKW NIPAKTUUECKOW JieITelIbHOCTH, PellleHHe KeliC-3a/laHusl He Hal/leHo.

JIaGopaTropHasi pabora

JlaboparopHasi pa6oTa 3aKoH cOXpaHeHHs MeXaHUUYeCKOH SHeprum

Ienb: DKcriepuMeHTaIbHas TPOBEpPKa 3aKOHA COXPaHeHUsI MeXaHWYe CKOW SHEPruM B KOHCEPBAaTUBHBIX U
[CCUTIaTUBHBIX CUCTeMaXx.

KoHTpo/ibHBIE BOIIPOCHI:

1. B uem 3ak/itouaeTcs 3aKOH COXpaHeHUs] MeXaHUueCKOM SHeprun?

2. JI711 KaKMX CUCTEM BBITIO/THSETCS 3aKOH COXPaHeHUsI MeXaHU4eCKON SHeprun?

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

4. Uem 00yC/I0BI€HO U3MeHEeHe MTOTeHIUaTbHOW SHePruu?

5. Uem 00yc/ioB/I€HO M3MeHeHre KWHeTHYeCKOM SHeprun?

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

Kpumepuu oyeHku npakmuueckux (n1adéopamopHbix) paéom.

5 0a/1/I0B CTaBUTCS, €C/IM CTY/IEHT BBITIOTHSIET PabOTy B MOTHOM 00BeMe ¢ CoO/TIoieHreM HeoOX0 MO
TI0C/IeZl0BaTe/IbHOCTH TIPOBEZIEHUST OTILITOB M M3MEPEHHIA; CaMOCTOSTEe/IbHO M PAL{MOHA/TBHO MOHTUPYET
HeoOxoiMoe 000py/I0BaHUe; BCE OTBITHI TPOBOAUT B YCIIOBHUSIX U PEXHUMaX, 00eCTieurBaroIuX
TIO/TyueHre TIPaBU/IbHBIX Pe3y/IbTaToOB U BBIBOZOB; COOMOaeT TpeOOBaHMS MTPABU/T TEXHUKA
Ge30MacHOCTH; TIPABWTbHO U aKKYPATHO BBITIO/IHSET BCe 3alKCH, TabuIbl, pUCYHKU. UepTeXku, rpaduKy,
BBIUKC/IEHUS; TTPABU/IbHO BBITIOHSIET aHA/TN3 ITOTPeIIHOCTeH.

4 6asy1a CTaBUTCS, €C/TU BBITIOIHEHBI TPeboBaHMs K Oasiam 5, HO ObIIO IOTTYIIeHO JBa-TPU HeZloueTa, He
Oosiee oiHOM Herpy0OOI OIIMOKK U OJJHOTO HeZloueTa.

3 6an1a cTaBUTCs, ec/i paboTa BBITIOJTHEHA He MTOTHOCThIO, HO 00heM BBITIOJTHEHHOM YaCTH TaKOB, UTO
TI03BOJISIET TIO/TyYUThb TIPAaBU/IBHBIN Pe3y/bTaT v BBIBOJ|; €C/IM B XO7ie TIPOBe/IeHHsI OTIbITa U M3MepeHust
ObUTH 1OMyILIeHbI OLTUOKU.

2 f6a/is1a cTaBUTCS, ec/iv paboTa BhITIOJTHEHA He TI0JTHOCTBIO M 00beM BBITIOTHEHHOMW YacTH paboT He
TI03BOJISIET C/1€/IaTh TIPABU/IbHBIX BBIBOZIOB; €CJIM OTTBIThI, W3MEPEHHUS], BEIYUCIEHUS, HaO/TFOeH s
TIPOM3BOM/TUCH HEITPABU/IBHO.

0 6a/1/10B CTaBUTCS, €C/IM YYAIIUHACS COBCEM He BBITIOIHUI paboTy.

Bo Bcex ciyyasix orieHKa CHIKAeTCsl, eC/A CTyZIeHT He COOJTrojas IpaBu/ia TeEXHUKHA 0e301acHOCTH.
ITepeuenb owuOOK.

I'pybbie owubku:

1. He3HaHue ompe/ie/IeHUI OCHOBHBIX TTOHSTHIA, 3aKOHOB, TIPAaBU/I, OCHOBHBIX TIOJIOXKEHUM TEOPHH,
(hopmy1, 0OLENPUHATEIX CUMBOJIOB 0003HaueHus1 pr3nyeCKUX BeTMUNH, eAVHUL] X U3MePeHHs..

2. HeymeHue BbIZIESIUT B OTBETE TJIaBHOE.

3. HeymeHue npuMeHsSITb 3HaHUS [i7IsI PellieHus 3a[a4 U 00bsicCHeHUsT (GU3MUeCKUX sIBJIeHHH;
HeNnpaBU/IbHO C(HOPMY/TMPOBAHHBIE BOTIPOCHI 3a/jaUi UJTK HEeBepHbIe 00bSICHEHHS X0/ia ee
pellIeHNs]; He3HaHHe TTPUeMOB pPellleHHs 3a/lau, aHaJIOTHUHBIX PaHee PelIeHHbIM B Kiacce,
OIIMOKH, TIOKa3bIBaroII[1e HeTlpaBUIbHOe TIOHUMaHUe YC/IOBUS 3aJjauy UK HeTlpaBU/IbHOEe
VICTOJIKOBAHUE PellleHus!.

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

HeymeHwne nogrotoBuTh K paboTe yCTaHOBKY M/ JlabopatopHOe 000pyZ0BaHe, TTPOBECTH OTIBIT,
HeoOXOo/IMMble pacyeThl, WU UCTIO/h30BaTh TI0JIyUeHHbIe JaHHBIE /1J1s BLIBOJIOB.

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

7. HeymeHue onpe/ie/iuTh TTOKa3aHWe U3MEPUTEILHOTO TTprUbopa.

8. Hapymenue TpeboBaHmii ipaBu/1 6€30MaCHOTO TPY/ja MPU BHITIOTHEHUX SKCIIEPUMEHTa.

Hezpybbie owubku:

vl
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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.

29



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.
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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
[Tpodune: ViHykeHepHas 3alljuTa OKpysKatrolen
cpefibl

IK3aMeHaIrMoHHbIH OuteT Ne 1
1. Cocrosinre MuKpoyacTulibl. [IpuHIUN HeompeaeeHHOCTH ['eiizeHOepra.
2. EcTecTBeHHas paju0aKTUBHOCTb. 3aKOH PaZJMOaKTUBHOIO pacraza.

[ara yTBep)XaeHus: __._ . 3apeayroiuii Kadeapoi

MeTO,E[I/I‘—IECKHe MaTepHuaJibl, OIpejedroiie rnmpoueaypy olueHrMBaHKWSA BbITIOJTHEHWA yT—IE6HbIX pa60T

KpurtepusiMu OlleHUBaHUS SIBJISIFOTCS Oa/I/Ibl, KOTOPhIE BBICTABJISIOTCS 3@ BU/IbI ZIEITe/TbBHOCTH (OLIEHOUHBIE
Cpe/iCTBA) 110 UTOTaM H3yueHUst Mofysiel (pa3/enoB AUCIUIUTAHBI), TIePeUHCIeHHBIX B PEUTHHT-T/IaHe
JVICLIUTITMHBL: TEKYIUH KOHTPO/Ib — MakcuMyM 40 6as10B; pybeskHBIH KOHTPOJTb — MakcuMyM 30 06asuios,
TIOOILPUTETbHBIe Oasibl — MakcumyMm 10.

ITpu orjeHKe OTBeTa Ha FK3aMeHe MaKCUMajlbHOe BHUMaHHe J0/DKHO YAeNAThCS TOMY, HAaCKOJTBKO TTOJTHO
PaCKpPBITO COZiep>KaHHe MaTepHasia, YeTKO U TIPaBU/IbHO JlaHbl OTpeZie/ieHHsl, PACKPBITO COZlep>KaHue
TIOHSITHH, BEPHO JIK UCII0/Ib30BaHbl HayUHbIe TEPMHHBI, HACKOJILKO OTBET CAMOCTOSITE/TbHBIMH,
WCTI0/Tb30BaHbl JIM paHee MPUOOpeTeHHbIe 3HAHWS], PACKPBITHI JIU PACKPBITHI TPUYMHHO-C/IeICTBEHHbIE
CBSI31, HACKOJIbKO BBICOKHI YPOBEHb YMEHHUsT OTIEPUPOBAHUS HAyUHBIMHM KaTerOpUsIMU, aHaI3a
uH(OPMaILUH, Bla/[eHNs] HaBbIKaMU TIPAKTHUeCKOW e TeTbHOCTH.

Kpurepuu ouenku (B 6a/n1ax):

- 25-30 6a//10B BBICTABJISIETCS CTY/IEHTY, €C/IU CTYZeHT Jia/l TIOHbIe, Pa3BepHYThie OTBETHI Ha BCE
TeopeTHuUeCKHe BOTIPOCHI O1ieTa, IPOAEMOHCTPUPOBA 3HaHUe (YHKIIMOHATBHBIX BO3MOXKHOCTEH,
TE€PMUHOJIOTHUH, OCHOBHBIX 3/IEMEHTOB, YMeHHe TIPUMEeHSITh TeopeThyeCcKre 3HaHUS TIPU BBITIOJTHEHUH
TIpaKTUUeCKHX 3a/aHuii. CTyzeHT 6e3 3aTpyJHeHUI OTBETU/T Ha BCE /IOTIOTHUTE/IbHBIE BOTIPOCHI.
[TpakTHUeckasi YaCTh paOOThI BHITIOJTHEHA MTOJIHOCTBIO 03 HETOUHOCTEM U OIIHOOK;

- 17-24 6an10B BLICTaB/ISETCS CTYAEHTY, €C/IH CTY/IeHT PaCKPbLT B OCHOBHOM TEOPeTHUeCKHe BOTIPOCHI,
OZTHAKO JIOTyII[eHbl HETOYHOCTH B OTIpe/le/IeHUH OCHOBHBIX TIOHATHN. [Ipy OTBeTe Ha [IOTIO/THUTE TbHbIE
BOMPOCHI JIOMYIIleHbl HeOO/IbIIIe HETOUHOCTH. [1pY BBITTOJTHEHUHY TIPAKTHU€eCKOM 4aCTH paboThI
JIOTy11[eHbl HeCyllle CTBeHHbIe OIOKHY;

- 10-16 6ansIOB BBICTABSIETCS CTYAEHTY, €C/TH TIPY OTBeTe Ha TeopeTHUeCcKre BOMPOChI CTY[eHTOM
JIOTTY11[eHO HeCKOJIbKO CYIIIeCTBEHHBIX OIMOOK B TOJIKOBAHHUW OCHOBHBIX TIOHSITHH. JIOTHKa U MOTHOTa
OTBeTa CTPAJal0T 3aMeTHBIMHU U3bsTHAMH. 3aMeTHbI MPOOe/Tbl B 3HAHUM OCHOBHBIX METOZIOB.
TeopeTruecKre BOMIPOCHI B 1[€JI0M U3/I0’KEHBI I0CTAaTOYHO, HO C TIPOIyCKaMH MaTepuasa. ViMeroTcs
TIPUHIUIHA/IBHBIE OIIMOKHU B JIOTHKE MTOCTPOEHHs OTBeTa Ha Borpoc. CTy[eHT He Pelu 3aiauy WIH MPH
pellieHnH JOMyIIieHbl rpyObie OIMOKuY;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/TH OTBET Ha TeOPeTHUeCKHe BOTIPOChI CBU/IETETbCTBYET O
HEeTNIOHUMAaHWU U KpaiiHe HeroJIHOM 3HaHWM OCHOBHBIX MOHSTHN U MeTozioB. OOHApY>K1BaeTCst
OTCYTCTBHE HAaBBLIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUU MPH BLITIOIHEHUM TTPAKTUUYECKUX 3a/laHUH.
CTyzeHT He CMOT OTBETUTh HY Ha OfIVH JIOTIONTHUATE/IbHBINA BOTIPOC.

[MepeBog orjeHku U3 100-6a/11bHOM B UeThIpeXOa/UTbHYHO ITPOU3BOJUTCS CIeIYIOLUM 0Opa3oM:
- oT/iuHO — 0T 80 10 110 6as10B (BK/IrOUast 10 MoOIpUTE/TBLHBIX Oa/lioB);

- xoporto — oT 60 10 79 6amnos;

- YJIOB/IETBOPUTEBHO — OT 45 710 59 6asnos.;

- HeY/IOB/IETBOPUTETLHO — MeHee 45 OasoB.

1.3. PeMTHHI-TUIaH JUCIUILIHHBI
Tabsuiia epeBo/ia 6aIoB TEKYIET0 KOHTPOJIS B 0A/UIbI pEUTHHTA
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PeliTvHT-nIaH JUCIUTIIMHEI TIpecTaB/ieH B [Tpunoxkedun 1.

2. YuebHO-MeTOHUeCcKOe H HH(OpMaIHOHHOE 00ecrieueHHue AU CIUTTHHbBI
5.1. ITepeueHb OCHOBHOM U /{ONO/THUTE/IHHOM y4eOHOH /IMTepaTyphl, He00X0{UMOi /ISl 0CBOEHHS
AU CIUIUTUHBI
OcHoBHas MTEparypa

1. Kypc ¢usuku : yueb. 1ocob. A/ CTyz. By30B, 00y4. 110 eCTeCTBeHHOHay4. ¥ TeXHUY. Harlp. U
criery. / P. WI. I'paboBckuit .— 11-e u3g., crep. — CII6. : Jlans, 2009 .— 607 c.

2. T'punkpyr, M.C. JTabopaTopHbIii MPaKTUKYM 10 (usrke: yuebHoe rocobue / M.C. I'puHkpyr, A.A.
Bakymok. — DnekTpoH. fgaH. — Cankr-IletepOypr : Jlaus, 2012. — 480 c. — Peyxum pocTyma:
https://e.lanbook.com/book/3811

3. Upopos, N.E. 3agaun mo obueit ¢pusmke [DnekTpoHHbIN pecypc] : yuebHOe ocobue / U.E.
WpopoB. — 3nekTpoH. gaH. — CaHkT-Iletepbypr : Jlanb, 2018. — 420 c. — PexkuM pocTymna:
https://e.lanbook.com/book/99230.

Jlono/iHUTe IbHAA IUTepaTrypa

1. JIabopaTopHbIii IPAaKTUKYM TI0 Me€XaHHUKe : yue0.-MeTo. PeKOM. /sl CTyZ. (hU3nKo-mMareM. dak.-
TOB nef. By30B(cmell.-032200-¢u3uka c gor. creil.) / basHos Y. M., Paxmatymiuna M. T. ; aBT.-
coct. I.M. basinoB, M.T. Paxmatynius .— bupck : BupI'CIIA, 2009 .— 53 c. — 23 p. 00 k.

2. JlabopaTopHbIi MPAKTUKYM IO MOJIEKY/ISIPHOU (hH3MKe U TePMOAWHAMUKE : Yuel.-MeTo/l. PeKOM.
st cTyzl. husuko-mMareM. ¢dak.-ToB Tefi. By30B(crel].-032200-¢u3uka c gom. creil.) /
Paxmarymiua M. T., bagnos 1. M. ; aBT.-cocT. M.T. Paxmarynnun , 1.M. basiHoB .— bupck :
bupI'CIIA, 2009 .— 68 c. : ui1. — 28 p. 00 k.

5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
NMPOrpaMMHOro odecrniedeHHs1, HeOOXOAMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

1. HayuHnas 3nekrpoHHas 6ubmmoreka eLIBRARY.RU [OnekTpoHHbIi pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DneKTpoHHas 6ubMoTeuHast cucteMa «JIaHb» [D1eKTpoHHBIM pecypc]. — Pexkum poctyma: https://
e.lanbook.com/.

3. YHuBepcuTeTcKas 6ub/oTeka oHaiiH biblioclub.ru [DnekTponHsIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. OnektpoHHas bubmoreka YYHUT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

5. Poccuiickasi rocyzapcTBeHHast 6ubvoTeka [ DneKTpoHHbIH pecypc]. — Pexxum goctyma:
https://www.rsl.ru/.

6. HaimoHanbHas 31eKTpoHHast 6ubmMoTeka [ DneKTpoHHbIN pecypc]. — Pexxum goctyma: https://xn--
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https://elibrary.ru/
https://xn--90ax2c.xn--p1ai/viewers/
https://www.rsl.ru/
https://elib.bashedu.ru/
http://biblioclub.ru/
https://e.lanbook.com/
https://e.lanbook.com/

90ax2c.xn--plai/viewers/.

HarmoHasnbsHas niat¢opma oTKpeIToro oopasoBaHust npoed.ru [D1eKTpoHHBIHN pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

OnekrpoHHoe obpa3oBaHue Pecrybmku Baiikoproctan [O1eKTpoHHbIHN pecypc]. — Pexxum

pocrymna: https://edu.bashkortostan.ru/.
WHpopmarmoHHo-npaBoBoii noptan ['apanT.py [DeKTpoHHbIN pecypc]. — Pexxum pocrtyna: http://

www.garant.ru/.

IIporpaMmMHoe obecrieueHue

1. Bpay3ep Google Chrome - BecriiaTHasi nvieH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

2. Office Professional Plus - Torosop Ne0301100003620000022 ot 29.06.2020, Jorosop Ne 2159-
[10/2021 ot 15.06.2021, Joroeop Ne32110448500 ot 30.07.2021

3. Windows - [JoroBop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

6. MaTepI/laJ'leO-TEXHI/I‘-lECKaﬂ 6838, HEOGXOJI[I/IMHH AJIA OCyIeCTB/IEHUSA 06pa30BaTeJ'le0I‘0

npouecca 1o JUCIUNIHHe

HanmeHoBanue
CrielMaIM3upPOBaHHBIX
ayIUTOPU, KAOMHETOB,
naboparopwuii

Bup 3ansTuii

HaumeHoBaHue 060pymoBaHus,
MIPOrpaMMHOTO 0becTieueHust

Aynutopust 102(UTPD)

JlekumonHas, CemuHapckas, s
KOHCY/IbTaUuu, [1151 KOHTpOJIs U
arTecTaluu

Iocka knaccHasi, yuebHast
Mebesb, IpoeKTop optoma x316,
9KpaH HacTeHHbIM dinon manual
160x160.

Aynutopusi 104(UTD)

JlekumonHas, Cemunapckas, s
KOHCY/IbTalMH, JI11 KOHTpO/S U
arrecralyu

Iocka knaccHasi, yueOHast
meberb.

Ayputopus 204 TD) Cemunapckas, s Wcrouynuk GecrniepeboiHOTO
KOHCY/IbTalWH, [I71s1 KOHTPOJ/Ii M | TUTaHUs apC, KOMIBIOTEP B
arrecrauuu, st XxpaHeHUs c6ope, mpunHTep canon lbp 2900,
obopyoBaHus ckaHep epson 1270, yuebHasi
Mebesb, J0CKa K1accHasl.
[TporpaMMHOe obecrieueHHe
1. Bpay3ep Google Chrome
2. Office Professional Plus
Aynurtopus 207(UTD) st camocTosiTenibHOM paboTel | Yackl HaCTeHHbBIE, CETEBOM

¢GunBTp, KOMMYTATOP , YUeOHO-
MeToZiueCKas JIMTeparypa,
KOMITbIOTEp B cOope, Mdy canon
na3epHbiit mf 3228, HeTOyK
lenovo idea pads10-3c intel atom
n455, 1gb,1, namra HacTo/bHas ,
TIpUHTED, yueOHast MebeJb.
[TporpaMmMHOe obecrieueHHe

1. Windows

2. Office Professional Plus
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http://www.garant.ru/
http://www.garant.ru/
https://edu.bashkortostan.ru/
http://npoed.ru/
https://xn--90ax2c.xn--p1ai/viewers/

3. Bbpay3ep Google Chrome

Ayputopus 301 YuranbHbid 3a1
(anekTpoHHbIM Kartasor)(PM)

[lnst camocTosiTeNIbHOM paboThl

KommnbtoTepsl B cbope, yueOHast
Mebesb, IPUHTEP samsung,
ckaHep hp scanyet g2410.
[TporpammMHOe obecrieueHue
1. Bbpaysep Google Chrome
2. Office Professional Plus
3. Windows
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