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1.IMMACITIOPT ®OHJIA OHEHOYHBIX CPEJACTB

@DOHJ1 OLIEHOYHBIX CPEJICTB MPETHAZHAUEH JIJIsl IPOBEACHUS TEKYILIETO KOHTPOJIS
U MPOMEXKYTOYHOM aTTecTaluy oOy4arolIuXcs, OCBOMBIIMX IMporpamMmy y4eOHOH
aucrunael OO0 /.13 dusuka.

@®OC BKIIOYAET KOHTPOJIBHBIE MaTepuaibl [JIsl MPOBEACHHS TEKYIIEro
KOHTPOJIS ¥ MPOMEKYTOUHOM arrecTaruu. DOoH OIEHOYHBIX CPEJICTB pa3paboTaH
Ha ocHoBe DenepanbHOr0 TOCYJApPCTBEHHOTO O00pa30BaTENbHOIO CTaHIapTa
cpennero TnpodeccrnoHansHOTO O00pazoBaHus 1o cnenuanbHOocTH  23.02.01
OpraHu3anusi MepeBO30K M YIPABIECHUE HA KEJIE3HOAOPOKHOM TpaHcnopre (1o
BUJIaM), iporpaMmMbl yueOHoM nucuummmabl OO/1.13 dusuka.
®opMOil MPOMEKYTOUHOM AaTTECTALMM [0 YYEOHOW MAUCLUIUIMHE SIBIIAECTCA
nuddepentiupoBannbliii 3a4eT (1 cemecTp)/ a3k3ameH (2 cemectp).

2.PE3YJIbTATBI OCBOEHUSA YUYEBHOM JUCIUILJIMHBI, ITOJJIEXAIIUE
INPOBEPKE

OKO01 -Boibupate crnocoObl perieHus 3agad Mpo(eccHOHANbHON eATENbHOCTH

MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OKO02-Mcnosnb30BaTh COBPEMEHHBIE CPEICTBA MOUCKA, aHAIN3a U UHTEPIPETALIUN

uHhpopmauu © MH(GOPMAILMOHHBIE TEXHOJIOTMM JUIsl BBIIIOJIHEHHS — 3a/1a4

npo¢eCCUOHATILHON JIEATEIIbHOCTH;

OKO03- IInanupoBaTh M peann30BbIBaTh COOCTBEHHOE MPOPECCUOHAIBHOE H

JUYHOCTHOE pa3BUTHE, MPEeANPUHUMATEIBCKYIO IS TENBHOCTD B

npodeccuoHaNIbHOU cdepe, UCTIONb30BaTh 3HAHUS 110 (PUHAHCOBOW IPaMOTHOCTH B

Pa3IMYHBIX KU3HEHHBIX CUTYaIUsIX;

OK04- DdhexTnBHO B3aUMOJIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

OKO05- OcymectBidTh yCTHYKO W NHUCBMEHHYKO KOMMYHHUKAalMIO  Ha

rocyapcTBeHHOM si3bike Poccuiickoit ®eneparii ¢ y4eToM OCOOEHHOCTEM

COIIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA;

OKO06- IIposiBIATH Tpa’xAaHCKO-MATPUOTUYECKYIO MO3UIIMIO, JAEMOHCTPUPOBATH

OCO3HAaHHOE TIOBEJICHME Ha OCHOBE TPAJMLMOHHBIX OOIIEUEIOBEUECKUX

LEHHOCTEe, B TOM YHUCJIE€ C YYETOM TapMOHM3alUU MEXKHAIUOHAIBHBIX MU

MEXPETUTHO3HBIX OTHOIIEHUM, MPUMEHSATh CTaHIAPThl AHTUKOPPYHIIMOHHOTO

MOBEACHMUS;

OKO07- ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOUIEH CpeJibl, pecypcocOepekeHHUIO,

OPUMEHATh 3HAaHUS 00 M3MEHEHUMM KJIUMaTa, MPUHLUINBI OEepexIMBOrO

IIPOU3BOICTBA, 3PPEKTUBHO NEHCTBOBATH B UPE3BbIYANHBIX CUTYALIMSIX;

IIK 2.2. Opranu3oBbIBaTh JBUKEHUE TPAHCIIOPTA, 00ECIeUYnBaTh OE30MACHOCTh

JIBIDKEHUS Ha TPAHCIOPTE U pemniaTh NpodeccruoHaIbHbIe 3a7a4i MOCPEACTBOM

MPUMEHEHUSI HOPMATUBHO-TIPABOBBIX TJOKYMEHTOB;

IIK 3.1. IlnaawpoBaTh ¥ OpPraHU30BBIBaTH pabOTy 1O TPaHCIOPTHO-

JIOTUCTUYECKOMY OOCITYKUBAaHUIO B chepe IPy30BBIX IEPEBO3OK.



3.0IIEHKA OCBOEHMSI YYEFHOM JUCIUILINHBI

3.1. Onucanue cUCTEMBI OLIEHUBAHUSA

[IpeameToM OLEHKH CIy’KaT 3HaHWs U ymeHus, npeaycmorpennbie [IIICC3
no aucuuruimae OOJl.13 dusuka, HampaBiieHHble Ha (HOPMUPOBAHHE OOIIUX U
podecCUOHANBbHBIX KOMITETCHIIHH.

Texymuii KOHTPOJb YCHEBAEMOCTH U MPOMEXKYTOYHAs aTTeCTalus
ctyaeHTtoB 1o aucuumummde OO/I.13 ®usuka mpoBOAATCS B COOTBETCTBUH C
CYIIECTBYIOIIMMU HOPMATUBHBIMU JIOKYMEHTAMHU U SIBJISIOTCS 003aTEIbHBIMHU.

Texkymmidi KOHTPOJb ycnmeBaeMocTH 1o auciuiinae OOJ[.13 ®dusuka
MPOBOJUTCS B (hOpME KOHTPOIBHBIX MEPOIPUSATUHN IO OIIEHUBAHUIO (PAKTUYECKUX
pe3yNIbTaTOB OOYYCHHS CTYJACHTOB M OCYIIECTBIIACTCS BEAYIIUM MIPETIOIaBATEIIEM.
OOBbeKkTamMu OIIEHUBAHUS BHICTYIAOT:

-ydyeOHas JUCHMIUIMHA (AKTUBHOCTh Ha 3aHITHSAX, CBOEBPEMEHHOCTh

BBITIOJTHEHUS PA3JIMUHBIX BHUJOB 3aJlaHUM, MOCEIIaeMOCTh BCEX BHUJIOB

3aHSTUN [0 aTTECTYEMON JUCHUIIIUHE);

-CTENIEHb YCBOCHMUSI TEOPETUUECKOTO MaTepUaia;

-YPOBEHb OBJIaJICHUSI TPAKTUUYECKUMHU YMEHHUSIMH W HaBBIKAMHU IO BCEM

BUJIaM y4eOHOM paOoThI;

-pe3yJbTaThl CAMOCTOSITEIbHON PaOOTHI.

[Ipu olieHMBaHUU UCTIOJNIb3YETCA MATHOAIUIHHAS CUCTEMA.

3amanust TODKHBI OBITH aJ€KBATHBI ATAlly MO3HABATENBHOM JESATEIBHOCTU
00y4aeMbIX, KaXKIOMY B3JIEMEHTY CTPYKTYpbI, KOTOPOW MOXXET COOTBETCTBOBATh
cepusl U3 HECKOJbKUX 3aJJaHUM.

[TIpomexxyTouHas arrectanus npoBoauTcs B hopme audPepeHIupoBaHHOTO
3auera (1 cemectp), ak3ameHa (2i1 cemecTp).



3.2 IlepeyeHb OLIEHOYHBIX CPEACTB

Cnoco0 npeacraBJjieHust

Nem/m | @opMbl OlleHUBAHUS OO0mas xapakTepucTuka (GopmMbl OLEHMBAHUS (¢opmbI OIEHNBAHUSA B
(¢oHxe OIEeHOYHBIX CPECTB
1 2 3 4
1 Pasznoyposnesvie 3a0auu | Pa3nuyaror 3a1auM U 3aaHUA: KomruiekT pa3HOYpOBHEBBIX
u 3a0anusn a) PENpONYKTUBHOTO YPOBHS, TMO3BOJSIONINE OICHWBATh W JUArHOCTUPOBATH | 33a1a4 U 3aJaHUM.
3HaHue (pakTHUeckoro Marepuasna (0a30Bble MOHATUS, aITOPUTMBI, (GakThl) U yMeHue | Kpurepuu u mxanbl
MIPABWJIBHO UCTIOJIh30BaTh CIICIIMATbHBIC TEPMHUHBI U MOHSATHUS, Y3HABAHHE OOBEKTOB | OICHUBAHUSI.
M3YYEHHUsSI B paMKax OIpPeIeJICHHOT0 pa3jiesa IUCIUIUIUHBI;
0) PEKOHCTPYKTHBHOT'O YPOBHS, MIO3BOJISIONINE OIEHUBATh M TUAarHOCTUPOBATH
YMEHHSI CHHTE3UPOBaTh, aHAIM3UPOBATh, 00001IaTh (PAKTUUECKUI U TEOPETHUECKUN
MaTtepuan ¢ (OPMYIMPOBAHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHEM NMPUYHHHO-
CIIEJICTBEHHBIX CBSI3€H;
B) TBOPYECKOIO YPOBHS, IIO3BOJISIIOIINAE OIEHUBATh W JHATHOCTHPOBATH
CHOCOOHOCTh CTYI€HTa MHTETPUPOBATh 3HAHUS U YMEHUS U3 Pa3IUYHBIX 00JacTei,
apryMEHTHPOBATh COOCTBEHHYIO TOYKY 3PCHHS, OIICHHBATh KA4eCTBO pabdOTHI CBOCH
U IPYTHUX.
2 Yemmuwii onpoc Llens yCTHOTO Ompoca — OLEHHUTh 3HAHHS M KPyro3op CTYACHTa, YMEHHE Jormuecku | Tema ompoca.
MOCTPOUTH OTBET, BJIAJICHHE MOHOJOTHMYECKON M TUATIOTMUYecKOil pedbto, ypoBeHb | Bompockr TUTST
pasButus MbinuieHUs. OOydaromasi QyHKIHS YCTHOTO OMPOCa COCTOWT B BBISBICHHUH | WHIAMBHIYAJILHOTO OMPOCa.
BOIPOCOB, KOTOPBIE MO KAKUM-TO MPUYUHAM OKa3aJlHCh HEJOCTATOUHO OCMBICTIEHHBIMU | KpuTepuu orieHKu oTBeTA.
B XO7Ic YUEOHBIX 3aHATHHA W TPU TOJTOTOBKE K 3a4€Ty WM dK3aMeHy, u onpezaeneHuu | [llkama oneHuBaHMs.
CrocoO0B KOPPEKIUU MPOOETOB B 3HAHMSIX M YMEHHUSAX CTYIEHTOB. YCTHBIM OMpOC
MOXKET OCYIISCTBIATECS B PA3IMYHBIX BHUAAX (MHIWBHIYATbHBIA. TPYIIIOBOM,
(bpoHTaTBbHBII, KOMOMHUPOBAHHBIH)
3 Cobecedosanue CrenuanbHas 6ecesa nmpernojgaBaTes Co CTY/IGHTOM Ha TeMBbI, CBA3aHHBIE ¢ n3ydaemoii | Tema cobecenoBaHuUs,
TUCIUIUIMHOM, paccyMTaHHas Ha BBIICHEHHE o00beMa 3HaHWM CTYIeHTa IO | BOMPOCH coOece10BaHus.
OTIpEeNIeICHHOMY pas3zenly, TeMe, MpoOieMe W T.I., KOTOpble M3ydainuch Kak Ha | Kpurepun OIICHKH
3aHSTHSIX, TaK M B MPOLIECCE CAMOCTOSITENILHON pPabOTHI. pe3ynbTaToB
cobece0oBaHU.
4 Hoxknao [IponykT camocCTOSTENHHON pabOThI CTyACHTA, MPEICTABIAIONINN co00i myOaudyHoe | TeMbl TOKIag0B, COOOIICHHMIA.

BBICTYIITICHUC I10 MPEACTABIICHUIO IMMOJTYYCHHBIX PE3YJIbTATOB PCHICHUA OHpG}IGJ’IGHHOﬁ
y‘-Ie6HO-HpaKTI/I‘-ICCKOI7I, y‘-Ie6H0-HCCHCHOB&TCHLCKOﬁ, Haquoﬁ nimn

TpeboBanusi K CTPYKTYpE.
Kpurepuu onenku. [lkana

6




npohecCHOHABLHOM 3a/1a4H.

OLICHUBAaHMHA.

Hucomennwiit onpoc

[IucbMEHHBIIT OTBET — BaXKHEHMINK CIOCO0 TOYHOIO, JIAKOHHMYHOI'O, CBSI3HOI'O
W3JI0KEHUST MBICIIH, COOCTBEHHOM TOUkKM 3peHus. [[ncbMeHHast mpoBepKa UCTOIb3YyeTCs
BO BCEX BHJAX KOHTPOJS M OCYLWIECTBISIETCA KaKk B ayJUTOPHOM, Tak U BO
BHeayauTOpHOH pabore. [luchMeHHBIE pabOThI MOTYT BKJIIOUYATh: JMKTAHTBI, TECTHI,
KOHTPOJIBHBIE PA0OTHI, 3cce, pedeparhl, KypcoBbie pabOThI, OTYETHI MO MPAKTUICCKUM
3aHATHUSAM, OTYETHI IO Y4€OHO-UCCIIeI0BATEILCKONW pab0Te CTYICHTOB.

BapuanTe! 3ananui

Camocmoamenvnan Heb6onpmas no Bpemenu (15-20 MMHYT) nUCbMEHHasl IpOBEpKa 3HAHUM U yMeHUi | TeMsl CaMOCTOSTENIbHBIX
paboma oOyuJaromuxcs 1o HeGoNbIION (1€ He MPOoWIeHHON 10 KOHIIAa) TeMe Kypca. OcHoBHas | paboT. BapuanTtel 3amaHwuil.
[eJIb CaMOCTOSITENILHOW pa0OThl — MPOBEPKA YCBOSHUS CIIOCOOOB penieHust yueOHbIX | Kpurepun OILICHKHU
3a/1a4; OCO3HAHUs [OHATHUN; OPUEHTUPOBKM B KOHKPETHBIX 3aKOHOMEPHOCTSX, | BBIIOJHEHHUS 3a/1aHUM.
NpUHIMIAX, TpaBwiax. Eciu camocrositensHas pabota mpoBoauTcs Ha HadanbHOM | Lllkama OIICHUBAHMUSI.
3Tarle CTAHOBJICHUS YMEHHS U HABbIKA, TO OHA HE OLIEHUBAETCSI OTMETKOM. BMecTo He€ | DTamoHbl OTBETOB.
JMaéTcsi apryMEHTHPOBAHHBIM aHadu3 padOThl CTYIEHTOB, KOTOPBIA MPOBOJMUTCS
COBMECTHO ¢ HuMHU. Ecium yMeHHMe HaxoJWTCs Ha CTAalUd  3aKPEIUICHHUS,
ABTOMATH3AIIMH, TO CAMOCTOSITEIIbHAS pab0oTa MOKET OIICHHBATHCSI OTMETKOM.

Tecm [lenarornueckuii TECT onpeensercs KaK cucremMa napajuiensHbeix | OOpasisl u BApPUAHTHI
CTaHJAPTU3UPOBAHHBIX  3aJlaHUi  PAaBHOMEPHO  BO3pacTarolied  TPYIHOCTH, | TECTOBBIX 3aJlaHUM.
cnenuduyeckod (opMbl, MO3BONIAIOMIAS KauyecTBEHHO U d3(dexTtuBHO u3mepuTh | Kpurepun onenku. Illkana
YPOBEHb M OILIEHUTh CTPYKTYPY MOATOTOBJICHHOCTH oOOydaroutuxcs. [lo cTemeHu | oneHUBaHMS. DopMbI
OJIHOPOJIHOCTH 3a1a4 TECThI JIensTCs Ha: | OLICHOYHBIX JIUCTOB.
20MoO2eHHble, IPEIHA3HAUYCHHBIE 11 KOHTPOJS 3HAaHUM W yMEHUW T1I0 OJIHOU
JUCLUIIIINHE;
2emepocennblil, TPeIHa3HAYEHHBIN ISl U3MEPEHHUs YPOBHS IOJTOTOBJICHHOCTH 10
HECKOJIbKUM  y4eOHBIM JUCLUUIIJIMHAM, MEXKIUCUUIUIMHAPHBIM ~ KypcaMm |
1po(heCcCHOHATILHBIM MOAYIISIM.

Koncnexkmut Koncnexmuol cmameit, naparpagoB ¥ TJaB WIM TOJHOTO TEKCTa Opommop, KHUT | Tembl, pa3iensl, riIaBbl.

OILIGHUBAIOTCS C YYETOM TPY/a, BIOKEHHOTO B UX MOATOTOBKY. OHHM HE IMOJAMEHSIOTCS
IUTaHaMH paboT MITH MOJIHOCTBIO MEPENUCAHHBIM TEKCTOM: CTYACHT JOJKEH Hay4YHUThCs
oTOuparb OcHOBHOe. KoHCHekT mnuiercss B TeTpaau ¢ o0o3HaueHueM (GaMuInu
Biajenbla. O0s3aTenbHO yKa3bIBACTCS aBTOP KHUTHU (CTAaThH), MECTO U T'OJ] U3/aHUS, a
Ha TIOJIAIX TIOMEYAIOTCS CTPAHMIBI, TJI€ PACIOJIOKEH KOHCHEKTHPYEMBIA TEKCT.
KadyecTBO KOHCIIEKTa TMOBBIIIAETCS, KOTJa CTYAEHT CONPOBOXKIACT €ro CBOUMH
KOMMEHTApHUSIMH, CXeMaMH HITH TaOJIUIIaMH.

Koncnexm ooknaoa (pepepama), nexyuu, TPOYUTAHHOTO TIPU TIOATOTOBKE K
cemuHapy. JlolpkeH oOTpakaTh OCHOBHBICE WJEW 3aCIyIIaHHOTO COOOIICHWS,

Ilopnexaniue
KOHCIIEKTUPOBAHMUIO.
TpeboBanus k popme
COCTAaBJICHHS KOHCIICKTA.
IIxana oreHMBaHUS.




OrneHnBaeTCsl YMEHHE «CBEPTHIBAHUS MHPOPMALIMK» C UCTIOIb30BAHUEM 0003HAYCHUH,
CXEM, CUMBOJIOB.

9 Pechepam TBopueckas uccrienoBatenbckas padoTa, OCHOBAaHHAs, Ipexae Bcero, Ha u3ydeHuu | [lepeyens Tem pedeparos.
3HAYUTEIBHOTO KOJMYECTBA HAyYHOW M HMHOM JMTEpaTypsl MO TeMe HccienoBaHus. | TpeboBaHUS K 0(OPMIICHUIO
Jpyrue MeToIpl HUCCIEAOBAaHMS MOTYT HpPUMEHAThCS (M TMOOLIPATHCS), HO | M MakeT  o(opMIieHHs.
JOCTaTOYHBIM SIBISIETCS pabdoTa C JUTEPaTypHBIMH HCTOUYHUKAMH U coOctBeHHBIE | [lopsmok 3aIUTHI.
pasMblIUICHUs, CBsi3aHHble ¢ TeMoil. Llenp Hamucanus pedepara — (opmupoBanue | Kputepun ouenku. Illkana
YMEHUH KpPaTKOTo M JJAKOHWYHOTO TPEACTABICHUSI COOpaHHBIX MaTEpUajoB U (AaKTOB B | OI[CHUBAHUSI.
COOTBETCTBUM C TPEeOOBAaHUAMM, NPEAbABISEMBIMU K HaydyHbIM OT4eTaMm, 0030paM u
cratbssM. Ecnm mnpeamonaraercs myOnauuHas 3ammra  pedepara, HEOOXOIUMO
chopMynHupoBaTh TPEOOBaHMs HE TOJBKO K €€ 0(hOpMIIEHHUIO, HO U K 3ammuTe. B aTOM
ciydyae OyIyT OIICHMBATHCS  JIOMOJHUTEIBHO KOMMYHHKATHBHBIE KOMIIETECHIIMU
CTY/ICHTOB.

10 Teopueckoe 3a0anue YacTUYHO pErIaMeHTHPOBAHHOE 3aJaHue, WMEIOIIee HECTaHIApTHOE pemieHne Hu | TeMbl  TPYNNOBBIX  W/WIH
NO3BOJISIIOIIEE JAMArHOCTUPOBATh IIUPOKUN CHEKTp OOMMX M Npo(eCcCHOHANBHBIX | MHAWBUIYAIbHBIX
YMEHUH, CIHOCOOHOCTh CTYAEHTa HWHTETPUPOBATH 3HAHMS PA3JIMYHBIX OOJIACTEH, | TBOPUECKUX 3aJlaHui.
apryMeHTHpOBaTh COOCTBEHHYIO TOUYKY 3pPEHHUs, TBOPYECKHM MOAXOIUTh K pelleHuto | TpeOoBaHMs UM MakeThbl
MOCTABJICHHBIX 3a7ad. MOXeT BBIIOMHATECS B WHAMBHIYAIBHOM TOpSAKE WM | opopMIIeHHsS  pe3yibTaToB
IpynIoi o0yyaromuxcs. pabotbl. Kpurepun OIEHKH.

[IIxana oueHUBaHUs.

11 | Ilpakmuueckue 3ansamusn | llpakTuueckoe 3aHATHE - 3TO 3aJaHHe, C IOMOIIBIO KOTOPbIX y Yydammxcs | MHCTpyKIMOHHBIE KapThl JUis
(GopMUPYIOTCS M Pa3BUBAIOTCS IPABUJIbHBIE MPAKTUYECKUE JEUCTBUSA, YETKOE M | IPOBEJEHHUS IPAKTUYECKOIO
SCHOE 3aJlaHue IO KOHKPETHOM mNpeaMeTHOM oOmacTv, TpeOyrollee OJHO3HAYHO | 3aHATHS.
OIPEEIIIEMOr0 OTBETA WJIM BHITIOJHEHHSI ONPEJIETICHHOT0 aJITOPUTMa JIEHCTBUM.

12 | Jlabopamopnuvie JlaGopaTopHOe 3aHATHE — 3TO BHUJ Y4€OHOIO 3aHATHA, MPU KOTOpoM oOyuvaromuecss | MHCTpYKIMOHHBIE KapThl A7

3anamu M0/l PYKOBOJICTBOM IIpPENOJaBaTessi MPOBOAUT €CTECTBEHHbIE WM MMUTALMOHHBIE | NPOBENEHHUs J1a00paTOPHOrO

DKCIEPUMEHTHI WJIM OMNBITHI C LEJNBI0 MOATBEPKACHUS OTIEIbHBIX TEOPETHUECKUX
MOJIO)KEHUN OIpeNIeIeHHON Yy4eOHOM AMCUMILTUHBI/TIPO(PECCHOHAIIBHOTO MOAYIIS,
nproOpeTaroT MPaKTUYECKHE HABBIKM pabOTHl C JIAOOpPAaTOpHBIM 000pYIOBAHUEM,
000py/ZI0BaHUEM, BBIYMCIUTENBHON TEXHUKOM, W3MEpPHUTENbHOM ammaparypoi,
METOJMKOMN IKCIIEPUMEHTAJIbHBIX UCCIIEI0BAaHUMN.

3aHATHA.




[IpenMeTroM oreHKH ciykat ymenus, 3HaHus, npeaycmoTpeHHble GI'OI'C CIIO mo mucuumiumne OOJ.13. dusuka,

3.3 ®opMbI U METO/IbI OLIEHUBAHUS

HampaBJeHHbIC HA (POPMHUPOBAHNE OOIIMX U PO(HECCUOHATBLHBIX KOMITETCHIIHM.
KoHTposib 1 olieHKa OCBOCHMS Y4EOHOW JTUCHUIUIMHBI [0 pa3jiesiaM U TEMaM:

DJIeMEHTHI Y4eOHOM

(DOpMI)I N MCTOABI KOHTPOJIA

JUCLUTUTUHBI Tekyiuii KOHTPOJIb [Ipomexxyrounas arrecranus
®opMa KOHTPOJIA [Iposepsiembie OK, ®opMa KOHTPOJIA IIposepsembie OK, I1K
ITK
Tema 1.1 BxomHol KOHTpOITH OK 03
Beenenue YcTHBIN onpoc OK 05
Tema 2.1 KunemaTtuka VYceTHBIl onpoc OK 01; OK 02
Tema 2.2 JInnamuka [TruceMeHHbIH onpoc OK 04; OK 05
OK 07
I[IK2.2TIK 3.1
Tema 2.3 VYcrHbIl onpoc OK 01
3aKOHbI COXpPaHEHUS B [IucbMenHbIl onpoc OK 02
MeXaHUKe KonrpomnsHas pabora OK 03
Toma 3.1 JlaboparopHoe 3aHsTHE OK 04
OCHOBBI MOJIEKYJIIPHO- OK 05
KMHETUYECKON TEOpUHn OK 07
[IK 2.2
Tema 3.2 K 3.1
OCHOBBI TEPMOIMHAMUKH
Tema 3.3
ArperaTHble COCTOSTHUSA
BeIlecTBa U (ha3oBbIe
MIEPEX0/1bl
Tema 4.1 VYcrHbll onpoc OK 01
DneKTpocTaTuKa IInceMenHBbIN onpoc OK 02
Tova 4.2 KonrponbHas padora OK 03
[TocTOAHHBIN IIEKTPUUECKUI JlabopatopHoc 3ansTHe OK 04
P TectupoBanue OK 05
TOK. TOKH B pa3IMYHBIX




cpenax OK 07
Tema 4.3 MK 2.2
IIK 3.1
MarnuTHO€ nosze.
DneKTpoMarHuTHas
WUHIYKIIHS.
Tema 5.1 Mexanuueckue u VYeTHbII onpoc OK 01; OK 02
3JIEKTPOMArHUTHBIE [TruceMeHHbIH onpoc OK 04; OK 05
Kose0aHus Konrtponbnas padora OK 07
Tonta 5.2 MoxanmiccoKie u JlaGopaTopHoe 3aHsTHE IIK 2.2
AJIEKTPOMAarHUTHBIE BOJIHbI MK 3.1
Tema 5.3 VYcTHblii onpoc OK 01
OnTuka [TnceMeHHBIN onpoc OK 02
KonTponbnas pabota OK 04
JlaGopaTopHoe 3aHsTHE OK 05
I1K 2.2
Tema 6.1 VYceTHBIl onpoc OK 01
0 ., OK 02
CHOBBI CIIEIIMATILHON TeOpUHn OK 04
OTHOCHUTEJILHOCTH OK 05
I1K 2.2
Tema 7.1 YceTHBIN onpoc OK 01
DnemMeHThl KBaHTOBOW onTUKK | [IMcbMeHHBIHM onpoc OK 02
Toma 7.2 KonrponbHas pabora OK 04
CrpoeHnue atoma OK 05
OK 07
Tema 7.3
ATOMHOE S71pO
Tema 8.1 VYcrHbIH onpoc OK 01,0K 02,0K

OJIEMEHTBI ACTPOHOMHUHU U

JlaGopaTopHoe 3aHATHE

03,0K 04,0K 05,0K
07

acTpopU3UKH
IIpomexyTounas muddepennmposannbsii | OK 01,0K 02,0K 03,0K
arrecrauus 3auer (1 cemectp) 04,0K 05,0K 07,

sK3ameH (2 ceMecTp)

K 2.2, 11K 3.1
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43AJIAHUS JIJIsI OHEHKHA OCBOEHUS YUEBHOM JJUCOUTLIAHBI

4.1 TunoBble 3aaHus AJs1 TEKYIIEr0 KOHTPOJIsI

YCTHBIN OITPOC

1. Onucanue
VYCTHBIA OMpOC MNPOBOJUTCS C IENbI0O KOHTPOJST YCBOCHHBIX YMEHUW W 3HAHUUW U
MOCJICTYIONIETO aHaM3a TUIIWYHBIX OIMIMOOK W 3aTPYJHEHUN OOYy4aromuXxcsi B KOHIIC
W3Y4YCHUS pa3Jiena/TeMBbl.
Ha npoBenenune onpoca orBoautcs 130 MuHyT (254€10BEK)
[Ipu noAroToBKE K OMpOCy 00YUaAIOMIUNCSI MOXKET UCIIOJIb30BaTh CIIETYIONINE UCTOUHUKU:
1) HmutpueBa B.®. dusumka g npodeccuil M crneruaibHOCTEH TEXHUYECKOTO
npobuns.: ydeoHoe wuzmanme / B.D. JmurpueBa.—MockBa;  Axamemwus, 2022. —
448c.(O6meobpasoBarebHas noarotroBka B yupexaeHusx CI10).-URL:http//academia-
MOSCOW.IU —peXuM J0CTyna: DJIeKTpoHHas OubimoTeka «academia-moscow».- Tekcr:
3JIEKTPOHHBIN
2)  PommonoB B.H. ®wmsuka: ydeOHOe mocoOue s CPeAHEro MpoQecCHOHATBHOTO
obpazoBanust/ B.H.Pomgnonos.-2-¢ usn.,ucnp. U gom. — MockBa: MUznatenscTBo FOpaiit,
2023.-165¢
3)  Jmutpuena B.®. ®dusuka: texHonorundeckuit npodminb: COOpHUK 3am1ad: ydeOHOE
m3nanue. —MockBa: Axaaemus. 2024. — 256 c. (OOmeoOpa3zoBaTenbHasi MOATOTOBKA B
yupexaenusx CIIO. URL:http//academia-mosCOW.ru —pexxum poctyna: DIeKTpOHHAas
oubnuoTeka «academia-moscow».- TeKCT: IMeKTPOHHBIN

2. Kpurepum oLleHKH YCTHBIX OTBETOB
Ouenka «5» «OTJIMYHO» - CTYACHT T[IOKAa3bIBAaET TMOJHBIE W TIYOOKHE 3HAHUS
MPOTPaMMHOI0 MaTrepualia, JOTUYHO M apryMEHTHPOBAHO OTBEYAET HA MOCTAaBJICHHBIN
BOIIPOC, @ TaKXe€ JONOJHUTEIbHBIE BOIMPOCHI, MOKA3bIBAET BBICOKUI yPOBEHb
TEOPETUYECCKUX 3HAHUU.
Ouenka «4» «XOpomo» - CTYACHT IMOKa3bIBaeT TJIyOOKHWE 3HaHHS MPOTPAMMHOTO
Marepuajia, TpPaMOTHO €ro M3JlaraeT, JIOCTATOYHO IOJHO OTBEYAET Ha MOCTAaBJICHHBIN
BOIPOC U JIOMOJHUTEIbHBIE BOMPOCHI, yMeNI0 (GOpMYJIHUPYET BbIBOALI. B Toxe Bpems mpu
OTBETE JOMYCKAeT HECYIIECTBEHHBIE TOTPEITHOCTH.
Ouenka «3» «yAOBJETBOPUTEJIbHO» - CTYJACHT IOKa3bIBA€T JOCTAaTOYHbIC, HO HE
rJIyOOKHE 3HAHUS MPOrPaMMHOr0 MaTepuana; Ipyu OTBETE HE JOMYCKAaeT rpyObIX OMIMNOOK
WM TPOTUBOPEUUid, OJHAKO B (OPMYIMPOBAHMHM OTBETA OTCYTCTBYET JOJKHASI CBSI3b
MEXy aHaJIM30M, apryMEHTAIlMedl W BBIBOJAMH. J[7Is1 MOMy4deHUs MPaBHIIBHOTO OTBETA
TpeOyeTCs YTOUHSIONINE BOTIPOCHI.
Ouenka «2» «Hey10BJIeTBOPUTEIbHO» - J[aH HETIOHBINA OTBET, MPECTABISIOMNNA COO0M
pa3pO3HEHHBIE 3HAHUSA 110 TEME BOMPOCA C CYIIECTBEHHBIMU OIMOKAMH.
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3. [IpuMepHbIe BONPOCHI

Pasnen/Tema Bornpocsl

Tema 2.1 -2.3 «Mexaguka» 1. Mexanudeckoe JABWKEHHE. MarepuanbHas
TOYKA. Tpaekropusa.  Ilyre.  Ilepememienue
(ompenenenwus)
2. IIpsMonuHENHOE  PaBHOMEPHOE  JBUIYKEHUE.
[IpsimonuHeitHOe HEpaBHOMEPHOE JIBUKCHHE
(ompenenenus)
3. Cpennss u MT'HOBEHHAas CKOPOCTh
(ompenenenwsi, GopMyIIHI)
4. [IpsimonuHetHOEe paBHOYCKOPEHHOE JBUKECHHE.
VYckopenue, CKOPOCTb, repeMelicHue pu

MPSMOJUHEIHOM  pPaBHOYCKOPEHHOM  JIBHJKEHUU
(onpenenenwust, GopmMyIIbl)

5. YckopeHrue Npu JABHKEHUU IO OKPY>KHOCTH.
[Tepuox oOpareHus, 4acToTa oOpareHus
(ompenenenwus, GopMyIIb)

6. 3amkHyTas  cucrema. Mmnynsc.  3akoH
COXpaHEHHUS UMITyJIbCa (OnpeeneHus:, GOpMyIIbl)

1. Cuna. Cuna TIroteHus. 3aKOH BCEMHPHOIO
tarorenuss. Cuna ynpyroctu. 3akoH ['yka. Cuia
TpeHus. Bunel Tpenus. Cuna Tspkectu. Bec Tena
(ompenenenust, GopMyIIbI)

8. IlepBbiii 3akoH HploroHa. Bropoii 3akoH
Hprorona. Tperuii 3akon HerotoHa (ompenencHus,
(bopmyIII)

9. MexaHnueckas pabora. MOILIHOCTS.
Koaddunment mone3noro neicTBus (OMpeneIICHUS,
hopMyIibI)

10.  Kunermueckas SHEPTHUS. Teopema 0
KUHETH4eckoil »sHepruu. lloTeHnmanbHas >sHeprus.
TeopeMa O TOTEHIUAIBHOW DHEPTUU. 3aKkoH

COXpaHEeHMs SHEpPIuu (onpeaeneHus, GopmyIibl)

Tema 3.1
OCHOBBI
TEOpPUU

MOJIEKYJIIPHO-KUHETUYECKON

1. OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KHHETHYECKOW  TEOpUH  CTPOCHHUS  BEIIECTBA.
(ompenenenust)

2. Huddysus. bpoyHoBCKOE JIBUJKCHHE.
Temmneparypa. Buytpennss SHeprus Tena
(ompenenenus)

3. OTHocuTenbHAas  MOJIEKYNIspHass  (aToMHast)

Macca. Monsgpras Macca. KosmuecTtBo BemecTsa
(onpenenenust, GopMyIbl)

4. Uneanpupiii  1a3. OCHOBHOE  ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKON  TEOpUU  HJEAIBHOTO
ra3a. Konuenrpauus (onpezaenenus, GopMyJibl)

S. AGcomoTHbIM Hynb CBs3b MEXAY IIKaJaMH
Henscusa u KenpBuna (onpeaenenne, popmyna)

6. CBsi3p MEXIy TEMIEPAaTypol M KUHETHYECKON
SHEpTHeH MoJeKky rasa (popmyna)

7. YpaBHeHUe Knaneitpona. YpaBHeHue
Krnaneiipona - MenzgeneeBa (opmyibl)
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8. Nzonporecc. M3oxopudeckuil nponecc. 3aKoH
Hlapns. HM3o6apuueckuit  mpomecc. 3akoH [ eii-
Jroccaka. M3orepmuueckuii mpouecc. 3akoH boits-
MapuotTa (onpezeneHus, GopMyIIbI)

9. BHyTpeHHsis  sHeprusi UAeaIbHOrO  rasa.
BHyTpeHHSS dHEprus 0JHOATOMHOTO, ABYXaTOMHOTO,
MHOTOaTOMHOTO HJEallbHOTO ra3a (OompeneseHue,
(bopmyIIbI)

10.  PaGora raza Ipu  M30XOPUYECKOM,
M300apHUECKOM, U30TEPMHUYECKOM nporecce

(dopmybr)

Tema 3.2

OCHOBBI TEPMOAMHAMUKHU

Tema 3.3

ArperaTHbl€ COCTOSIHUS BEIIECTBA
u ($azoBble

epeXobl

1. Buytpennsas osHeprus Tena. TerooOmeH.
Bunpl TeruiooOMeHa. YpaBHEHHE TEIJIOBOTO OajaHca.
(onpenenenwust, GopmMyIIbl)

2. [TepBoe Hauano TepmoauHaMuku. [IpumeneHue
MEPBOTO Hayajla TEPMOJMHAMHMKH K H30IMPOLECCaM B
HJIeaTbHOM Ta3e (onpeaeneHus, GopmMyIibl)

3. [TapooOpazoBanue. Konnencanus. Vcnapenue.
Kunenue (onpenenenus)

4. Bnaxnocts  Bo3gyxa.  AOcomoTHas U
OTHOCHUTEJIbHAS BIAYKHOCTD (OmpeeneHusi, (hopMyJibl)
o. DHeprusi TOBEPXHOCTHOTO CJIOSI >KUJKOCTH.
Cuna moBepXHOCTHOTO HaTshkeHus. CMmauuBaromias u
HecMauuBaronas Kuakoctu. KpaeBoi yrosn. MeHHCK.
Kanunnsip (onpenenenus, Gopmybl)

6. MonokpucTam, HOJMKPUCTAILIL. Bunst
KPUCTAJUTMICCKUX CTPYKTYP (OMpeIeeHus)

1. Hedopmarusi. Bunst nepopMmanuil.
AOcoioTHasT W OTHOCHTENbHas  jaedopmarus
Mexanudeckoe HanpsHKEHUE (onpeneneHus,
(hopMyIibI)

8. 3akoH I'yka [Tpenen YIIPYTOCTH.
Paspymaromas Harpyska. 3anac MpoO4HOCTH DHEpPrus
ynpyro jaeGopMHUpPOBAHHOTO Tena (ompeserneHus,
(bopMmyIIbl)

9. [lnaBnenue, Kpuctammzanus, CyOoaumaIus,
necyonumManys (onpeaencHus)

10.  JluneitHOoe, 0OBeMHOE pacimpenue Ten. J[nmaa
TeJla MPH JIUHEHHOM pacIIupeHUH, 00beM, MIOTHOCTD,
IoMaas Tena Npu 00BeMHOM pacmupeHuu. CBs3b
MEXIy Kod(pHuIUEeHTaMHU JHHEHHOro M 00BEMHOTO
pacmmpenus. Kaxkymieecss paclmpeHue >KHAIKOCTH
(onpenenenust, GopMyJbl)

Tema 4.1
DIIEKTPOCTATUKA

1. ONEeKTpUUecKUi 3aps]. DJIEKTPUUECKUE CHIIBL.
3aKkoH coxpaHeHus 3apsaaa (hopMysbl, OIpeaeIeHHs)
2. Toueunsnii 3apsa. 3akoH Kynona EnpuHuna
3apsiia - KynoH (popmysibl, onpeaeneHus)

3. DIeKTpruYecKoe oJIe. Hanpsokennoctsb
NEKTpUYECKOro moisd. HampspkeHHOCTh TOYEUHOTO
3apsna (GopMysbl, ONIpeaeIICHHUS )

4. JIuHNM HaNpPSYKEHHOCTH JJIEKTPUUYECKOTO IMOJIS
u ux cpoiictBa [IpaBuia rpaguueckoro n3o0pakeHUs
IEKTPUYECKOTO OISl (ONpPEAEIEHUS)
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5. OnHopoaHOE ANEKTPUIECKOE ToJe.
[ToBepxHOCTHAsE  TUIOTHOCTH  3apsaa  (dopmyina,
OTIpeICTICHUS )

6. Pabora AJIEKTPHUUECKOTO OJIst npu
nepemMenieHuu 3apsga. [loTeHnman 3JIeKTPHYEeCKOro
IIOJIS. IloTennuan AIEKTPUUECKOTO 3apsiia.
Hanpsoxenue. Eqununa Hanpspkenus — BonbT. CBsi3b
MEXITY HaIpsHKEHUEM i HaIPSKEHHOCTHIO
(ompenenenwus, GopMyIibl)

7. [IpoBOIHUK, JIARJIEKTPUK,
DneKTpocTaTUIYeCKass MHIYKIUs (OTpeIeeHus )

8. DeKTpuyecKast €MKOCTb MIPOBOJIHUKA
Enuauna  snekTpuyeckoi  eMkocth - Dapapg
DIEKTPOEMKOCTh YEIMHEHHOr0 MPOBOJSIIETO IIapa
DIEKTPOEMKOCTh IIJIOCKOTO KOHACHCATOpa. DHEPTHUs

3apsDKEHHOT0  KOHJEHCATopa (onpenenenwus,
hopmyIb)
9. [TocnenoBarenbHOE COCIIMHEHNE

KOHJIEHCAaTOpOB ((OopMyIibl 3KBUBAJICHTHOTO 3apsija,
HaIpsDKEHUS U eMKOCTU OaTapeu, YaCTHbIE Cllydan)

10.  [lapamnenbHOe COEAMHEHHE KOHJEHCATOPOB
(popmyInbl SKBHBAJICHTHOTO 3apsiia, HANPSDKEHUS H
€MKOCTH OaTapeu, YaCTHBIC CITyJan)

Tema 4.2
[1oCTOSIHHBIN 3IEKTPUUECKUH TOK.

1. OnexkTpuueckuii TOK. MUKPOTOK, MaKpOTOK
(ompeneneHue)

2. [TogBuxHOCTH HOCHTENEH Toka Cuia Toka B
MIPOBOHHKE [TnoTHOCTD TOKa (popmymna,
ompe/ieIcHuE)

3. 3/1C uctounuka. CroponHue cuisbl (hopmyia,
ompe/ieIcHuE)

4. Buemnsis vacte 1enu. BHyTpeHHsAs dYacTb
uenu. [loNOKUTENbHBIA W OTPUUATEIBHBIA TOIIOC
(ompenenenust)

5. 3akon Oma s yuactka 1enu 0e3 JJIC
(popmyna, onpeneneHue)

6. DJEKTpUYeCKOoe COMPOTHBIICHHE. 3aBUCHMOCTD
COIIPOTHBIIEHUS MTPOBOJHUKA OT MaTepHaia, MIomaan
MOTEPEYHOT0  CEYeHMs,  JUIMHBI  [POBOJHUKA.
3aBUCUMOCTh ~ CONPOTHBIIEHUS] OT  TEMIIEpaTyphl.
CBepXIpoBOAUMOCTS (ompesieieHusi, GopMyIIbl)

7. DOKBHMBAJICHTHOE COIIPOTHUBIICHUE.
[locnemoBarenpbHOE ¥ TMapajUIeTbHOE COCAMHEHUE
notpeduTeneit sHepruu Toka (popmyinsi I, U, R)

8. 3akoH Owma mis Bcedd mnenu. TOK KOPOTKOIO
3ambIKaHus (hopmysa, ONpeeIICHIE)

9. 3akoH Oma g ywactka unenum c OJIC
(dhopmyna)

10.  PabGora »sneKkTpuuecKkoro Toka. MOIIHOCTh
AJIEKTPUYECKOr0  Toka.  3akoH  JDxoyns-JleHma
(popmyra, onpeneneHue)

Toku B pa3IM4HBIX cpenax

1. PaGora Bbixoma. KoHTakTHas  pa3HOCTB
MTOTEHIUAJIOB. TepMonnekTpoIBHKYIIIAS cuia.
TepmonnemenT (onpenenenus, hopmyna)
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2. TepMonnexkTpoHHass  smuccus.  Bropuunas
TEPMODJICKTPOHHASI SMUCCUS (OTIPEICIICHNS)

3. Nonuszammmsa rasza. PexomOumnHanumsa rasa Tok
HaCBIIICHUS. Y 1apHas HOHU3aLUs (ONpeaesICHUs )
4, HecamocTositenbHbli paspsi.

CamocrosTenbHbll  paszpsa. JyroBoil, HUCKpOBOH,
KOPOHHBII U KUCTEBOM pa3psizibl (ONpeeneHus)

o. Tneromui paspsa. Karogueie mnyuu. Ilimasma
(ompenenenwus)

6. OnekTpoHHble Jamnbl.  Jluog W TpPHOA.
DIEeKTPOHHO-JTydeBas TpyOKa (ompeaencHus)

1. [TonynpoBonHuK. CoOCTBEHHAs! POBOAMMOCTD
(ompenenenms)

8. DJNeKTpOHHAsE  NPOBOAUMOCTh.  JlOHOpHas

npuMmechk. J[pIpodHas MPOBOAMMOCT. AKILENTOpHAS
IIpUMECH (ONPEEIICHNU)

9. DJIEKTPOHHO-ABIPOYHBII nepexon
(ompenenenue)
10.  [lomynpoBOAHUKOBBIK  AWOJN U TPUOA
(ompenenenue)
Tema 4.3 1. MarautHoe  mojie.  MarHuTHbBIE  CHJIBL
MaruutHoe moie. DIeKTPOMATHHTHAS CpoiictTBa MarHutHoro mnois. BuxpeBoe mone
MHJTYKITHS. (ompeneneHus)
2. [TpaBuio mpaBoro BUHTA (7151 KPYTrOBOTO TOKA,
JUIS  TOPSIMOJMHEMHOTO  MPOBOAHHKA C  TOKOM
(ompenenenus)
3. Cuna B3aMMOCHUCTBHS JABYX NapauIeIbHBIX
ToKOB. AMriep (popmyina, onpenesnenus)
4. Cuna Amnepa. Cuina Jlopenua. I[IpaBuiio neBoit
pyku. (ompenenenue, Gopmyna).
5. Wuaykuust MarHUTHOTO ToJis. HanpskeHHOCTb.

Maruauthbii  notok. WHaykTuBHOCTH  (hopmyisl,
€IMHULIBI U3MEPEHUS])

6. WHayKus MarHuTHOTO TIOJIS, HANPSHKEHHOCTD
MarHuTHOTO noJs, MarHUTHBIH MOTOK,
WHAYKTUBHOCTh TPSIMOJIMHEHHOTO TPOBOJHUKA C
TOKOM, KPYyroBOTO TOKa, colieHoujaa (hopMyibl) (CM.

TabIHILY)

7. Marnetuku. Ilapamarnetuk. JlpaMarseTuk.
®deppoMarHeTuk (OnpeaesIeHus)

8. SIBneHMEe  DIIEKTPOMArHUTHOW  WHIYKLUH.

Nunykunonnsiit Tok. IlpaBuno mpaBout pyku. D/[C
uHAyKu. Toku @yko (onpeneneHus)

9. 3akoH (mpaBuio) Jlenia (onpeaeneHue)

10. CaMOuHTyKITHS. OJ1C CaMOUHIYKIIWH.
DHeprus MarHUTHOTO NOJIs (onpeeneHus, (hopMyIibl)

Tema 51 MexaanyecKkue ull MaTteMaTH4eCKu MAasiITHUK. 3aKOHBI
3JIeKTPOMATHUTHBIE KO TTeGaHMs MaTEMaTHYECKOTO MasATHHKA. DU3NYSCKUM MasTHHK
Tema 5.2 MexaHndeckue y | (onpencnenus, Gopmyns)

2 MexaHnueckoe KoJicOaHue. [TomHoe
SJICKTPOMArHUTHBIC BOJTHbI KoyebaHue. CoOcTBEHHEIE, CBOOOIHEIE,

BBIHYK/ICHHBIE KoJIeOaHus (onpeiesieHus)

3 Ileprog konebaHus, dYacToTa KoJjeOaHus,
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IUKJINYECKasl 4acToTa, aMIUINTY/a, CMeEIleHue, ¢asa,
¢a3oBbIii  yron, HayanmpHas ¢aza (ompeneneHus,

hopmyie).

4 3aryxapmue ¥ He3aryxawiiue KojeOaHus
(ompenenenmus)

5 YpaBHeHHE  TapMOHHYECKOTO  KoJeOaHuUs
(dopmyiibr)

6 Ynopyrue konebanus. Kpyrosas uactoTa,

nepuoj; ynpyrux konebanuii. [IpeBpaienue sHepruu
mpu  KoysiebaTebHOM  JIBIDKEHWW  (DHEprus B
MOJIOKEHUH DPAaBHOBECUS, B KpailHEM IOJIOKEHUH)
(onpenenenwust, GopmMyIIbl)

7 BonnoBoe  nBwxkenue.  berymas — BoJiHa.
[Monepeunass u mpogonbHas BOJHBL Cdepuueckue
BOJIHBI (OTIpEICTICHUS )

8 JlmMHa W CKOpPOCTh PACIPOCTPAHCHUS BOJHBI
(dopmyiibr)

9 IlepBbIii, BTOpPOM 3aKOH OTPaXCHUS BOJIH
(ompenenenusi, GopMyIIbI)

10 WNurtepdepennus BOJIH. Korepentnsie
HWCTOYHHUKHU BOJIH (OIPEICIICHHUS )

Tema 5.3
Onrtuka

1. Teopuu MIPUPOJIBI CBeTa. Ckopoctb
pacmpocTpaHeHus cBeTa (onpezeneHus, GopMyIibl)

2. 3aKOHBI OTPaKEHUS W TMPEIOMJICHHUS CBETA.
[TonHoe oTpaxkeHue (onpenenenus, GopMyIibl)

3. Cdepuueckue 3epkania m WX XapaKTCPUCTHKU
(ompenenenusi, GopMyIbI)

4. JIuH3bl, XapaKTEepUCTHKU JHMH3(OIpeneIeHHUs,
hopMyIibI)

o. HNurtepdepennus CBETA. Ycnosus
UHTEPPEPEHIIMOHHOTO MaKCUMyMa W MHHHMYyMa.
KorepentHocTh cBeTOBbIX sydel. MHTepdepeHuus B
ToHKMX TeHkax. Kombiia HeloTona (ompenenenus,

(dhopMyIIbl)

6. Judpakuus ceera. JudpaknuonHas peeTka
U e€ XapaKTepUCTUKH (oTpeaesieHusi, JopMyIibI)
7. [MTonspuzanus HOTEPEYHbIX BOJIH.

[Tonsapuzanus ceera. Ilomsipounsl. lucniepcust ceera
(ompenenenust)

8. Buner  cnexktpoB. CHekTpbl  MCIYCKaHUS.
CrieKTphl MOTNOMIEHUS (ONIPEIeTIeHUS).
9. VYasTpaduoneroBoe " nH(ppakpacHoe

n3nydenus. PentreHosckue nyun. Mx mnpupoma u
CBOICTBa (ompeaeneHus)
10. [[Ixana >1€KTPOMarHMTHBIX BOJIH.
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IMUCHbMEHHBIN OITPOC

1. Onucanue

[IncbMEHHBIN ONPOC IPOBOAUTCS C LENBI0 KOHTPOJISI YCBOCHHBIX YMEHUN U 3HAHUN
U TOCJIENYIOIIEr0 aHajdu3a TUIUYHBIX OMIMOOK M 3aTPyAHEHUH O0yYaroluXcs B KOHLE
U3y4YEHUs pa3zeiia/TeMBI.

Ha npoBenenune onpoca orBoautcs 10-15 munyT.

2. Kpurepum ouieHKM NMCbMEHHBIX 0TBETOB
5» «0TIMYHO» - B padOTE J1aH MOJHBIA, pa3BEPHYTHII OTBET Ha IOCTABJICHHBIE BOIPOCHI.
W3noxeHue 3HAHUM B NUCBMEHHOM (oOpME NOJHOE, CUCTEMHOE B COOTBETCTBUHU C
TpeOoBaHUSIMU Y4eOHOIl mporpamMmbl. 3HaHHE 00 O0OBEKTE JEMOHCTpUpyeTcs Ha (oHe
MIOHUMAHUS €ro B CHUCTEME JAaHHOM HAayKM M MEXAMCIUIUIMHAPHBIX CcBs3eil. OTBer
W3JI0KEH JIMTEPATYPHBIM SI36IKOM C MCIOJIb30BAHUEM HAYYHOU TEPMHUHOJIOTUH.
«4» «xopomo» - B paboTe JaH MOJHbIN, pa3BEPHYTHIM OTBET Ha IOCTaBJIECHHBIN BOIIPOC,
[IOKA3aHO YMEHHUE BBIJICTIUTh CYIIECTBEHHBIE U HECYIIECTBEHHBIE NpU3HAKU. MMeromuecs
y oOyyaromierocsi 3HaHUS COOTBETCTBYIOT MHHHMAJIbHOMY OOBEMY COJEpKaHUS
IpeIMETHON NOAroToBKHU. V310keHne 3HaHU B MUCbMEHHOHN (popMe MOJIHOE, CUCTEMHOE
B COOTBETCTBUHM C TpeOOBaHMSIMH y4yeOHOW mporpaMMbl. Bo3MOXKHBI HECyIECTBEHHBIE
omwnOku B (opmynupoBkax. OTBET JIOTUYEH, HU3JIOKEH JIMTEPATYPHBIM S3BIKOM C
WCIIOJIb30BaHUEM HAYYHOM TEPMUHOJIOTHH.
«3» «yAOBJIETBOPUTEIBHO» - 1aH HETOCTATOYHO ITOJIHBIM M HEJOCTATOYHO Pa3BEPHYTHIN
orBeT. JlomymieHsl OMMOKM B pACKpPBITUM TMOHATUN, YNOTPEOJEHUHM  TEPMHUHOB.
Odopmienue TpeOyeT NonpaBoK, KOPPEKIIUH.
«2» «Hey/OBJIETBOPHUTEJbHO» - JIaH HEMNOJHBIM OTBET, MNPEACTABISAIOMUNA CcOOOU
pPa3pO3HEHHBIE 3HAHUS 110 TEME BOMPOCA C CYIIECTBEHHBIMHU OIIMOKAMU B ONPEACICHUSX.
N3noxeHne HErpamMoOTHO, JOMYILIEHBbI CYyIIECTBEHHbIE OMMOKH. OTCYTCTBYET HMHTEpEC,
CTpeMJICHHE K T0OPOCOBECTHOMY M KaU€CTBEHHOMY BBITIOJHEHHIO YUEOHBIX 3aJaHUil.

3. [IpumepHbIe 3a1aHUs

Paznen/Tema 3amaHus

Pasznen 2. Mexanuka. OU3NYECKUM TUKTAHT.
Hanumute hopmyisi:

1. TlepemernieHue, CKOPOCTh, BpeMs TIPH
NPSIMOJIMHETHOM PaBHOMEPHOM JIBH)KEHHH.

2. Cpenssisi CKOPOCTb IPH MPSMOJIMHEHHOM
HEPaBHOMEPHOM JIBUIKEHUH.

3. Tlepememnienne, CKOPOCTh, YCKOPEHUE TIPH
NPSIMOJIMHETHOM PaBHOYCKOPEHHOM JIBUKEHUH.

4. Tlepuon, yacToTra, yCKOpEHHE, KPyroBas U

JUHEHHAas CKOPOCTH MPU PAaBHOMEPHOM

JBUKEHUU 110 OKPYKHOCTH.

Bropoii, Tpetuit 3akonsl HeroTOHA.

Mexanuueckasi padora, momrHocTh, KIT/I.

7. 3aKkOoH COXpaHEHHUS UMITYJIbCa, 3aKOH
COXpaHEHUS SHEPTUH.

8. Ilepwon, yactoTa, KpyroBas 4actota, (pa3oBsIii
yroJ1 Koie0aTeNbHOTO ABUKCHHUS.

9. VpaBHeHHS rapMOHUYECKOTO KOJICOaHMsI.

o o
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10. JlyimHa, CKOPOCTh pacIIpOCTPAHECHUSI BOJIHEI.

Paznen 3 MomnekynsipHas ¢usuka u | PU3MYCCKHIl IUKTAHT.

TepMOAHHAMHUKA Hamumure dopmyisr:
1. MonekynsipHasi, MOJsIpHas Macca, KOJIUYECTBO

BEIIECTBA, YMCJIO MOJIEKYJ, AJUHA CBOOOIHOIO

npobera MOJIEKyJI.

OcHoBneie ypaBHeHust MKT.

3. YpaBHEHHE Ta30BOrO COCTOSHUS, YpaBHEHHE
MenpeneeBa-Knanelipona.

4. Wsompoueccel.  YpaBHenus Illapns, Ieii-
Jroccaka, boins-Mapuorra.

5. Paborta rasa mpu wu3omporeccax. BHyTpeHHSS
SHEprus OJIHOATOMHOT0, JIByXaTOMHOTO,
MHOTOaTOMHOTO Ta3a.

6. KonuuecTBO TemIOTHI, KOJIMYECTBO TEIJIOTHI
BBIJICJIIEMOE TIPU COKUTAHUU TBEPJOTO, KUIAKOTO
¥ Ta3000pa3HOT0 TOIUIMBA.

7. Tlepsoe Havaio TEPMOJINHAMHUKHI npu

N

U30IIPOLIECCaX.
8. VYpaBHenue TemuoBoro OanaHca. YpaBHEHHE
TEIJIOBOI'O OanaHca npu

napooOpa3oBaHUH/KOH/ICHCAIUH,
TUIaBJICHUN/KPUCTATU3AIIH,
CyOnMManuu/ 1ecyOTMMaIiHg.

9. AOcomoTHas,  OTHOCUTEIbHAas  BJIAXKHOCTb
BO3/1yXa.

10. lyivna Tena TpH H3MEHEHHSX TEMIIEPaTypBHl,
00bEeM TeNa TpPH H3MEHEHHSX TEeMIIePaTypHI.
CBsi3b Mex1y KOd(h(GUIMEHTaMH JUHEWHOTO WU
00BEMHOT0 pacIIupPEHUSIX.

TECTbBI
1. Onucanne
Tectbl TPOBOIATCS C LENBIO KOHTPOJISI YCBOEHHBIX YMEHHWW, 3HAaHUU W
MOCJIEIYIOUIEr0 aHajlu3a TUIUYHBIX OMIMOOK (3aTpyAHEHWI) OOydaromMXcs B KOHLE
M3YUYCHHUS pa3jiesa/TeMBbl.
Ha BeimonHenue tecta orBoautcst 30 MUHYT.

2. Kpurepum oueHku

Ouenka Kosmn4ecTBO BEpHBIX 0TBETOB
«5» - OTIINYHO Brimmonaeno 91-100 % 3amanuin
«4» - XOpoIIIo Beimonneno 76-90% 3aganuit
«3» - YAOBIECTBOPUTEIHLHO Brinonneno 61-75 % 3ananuii
«2» - HEYJIOBJIECTBOPUTEIIHHO Brinmonneno e 6osiee 60% 3aganuit
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3. IlpuMepHbIe TECTOBBIE BONPOCHI/ 3a1aHMS
1. YenmoBek UJIET CO CKOPOCTHIO 5 KM/4 OTHOCUTEIFHO BaroHa Mo HaIpaBJICHUIO IBM)KCHUS T0€371a,
KOTOPBIH IBUKETCS CO CKOPOCTHIO 20 KM/4 OTHOCUTENBHO 3eMiid. YeMy paBHa CKOPOCTb JBHKEHUS
yeJJ0BeKa OTHOCHTEIHLHO 3eMIIN?
1) 5 xm/g
2) 20 km/9
3) 15 xm/u
4) 25 km/4

2. Axyna, macca KoTopoit 250 Kr, TUIBIBET CO CKOPOCThIO 4 M/c. UeMy paBHa ee KHHETUYECKast YHEPTUs?
1) 2000 JTx

2) 1000 dx

3) 500 dx

4) 62,5 Ix

3. Ilox neiictBuem cunbl 3 H npyxuna yammauiace Ha 4 cM, a mop neicteueM cuiisl 6 H — Ha 8 cm. C
KaKOW CHJION HaJ0 BO3JCHCTBOBATh Ha MPYXKHHY, YTOOBI OHA YJUIMHUIIACh Ha 6 cM?

1)4H

2)5H

3)45H

4)5,5H

4. Cpennee Bpems pazpsina moauu 0,002 ¢. UeMy paBeH 3apsij, MPOXOIAIINI 10 KaHAITY MOJIHUH, €CITH
cuja Toka B HeM paBHa 2 10° A?

1) 0,1 Kn

2)2,2 Kn

3)4 Kn

4) 10 Kn

5. Kakoe koiMuecTBO TEIUIOTHI BhIAENUTCS MpH noiaHoM cropanuu 400 r ciupra? (Y aenbHast Temiora
cropanus criupta 2500 x/x/kr.)

1) 1000 x/Ix

2) 1 xJIx

3) 10 xIx

4) 100 xJIx

6. KTo OTKpBLI sSIBJICHHE SIEKTPOMAarHUTHON UHTYKITUH?
1) C. SIxobu

2) M. @apaneit

3) O. Jlenn

4) A. Jlonpirua

7. Uem OTIMYAIOTCS APYT OT Apyra u3oTtomsl xjopa *Cl u *'Cl?
1) 4ncIOM 37€KTPOHOB B 000JI0UKE aTOMa

2) 9KCIIOM MPOTOHOB B sIJIpe aTomMa

3) 4nCIIOM HEUTPOHOB B sIIpe aToMa

4) 9rcIoM 3JEKTPOHOB B siApe aToMa

8. CriyTHHK BpamaeTcs Mo Kpyropor opouTe BOKpyr 3emiti. Kak W3MEHSIOTCS MOTSHIMATbHAS 1
KMHETHYECKasi SHEPTUs CIIyTHUKA BO BpeMsl mojeTa’?
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1) nepuoaruecK YMEHbBIIAIOTCSA U YBETUYUBAIOTCS

2) HE U3MEHSIOTCS

3) noTeHUUaNbHAas SHEPTUs OCTOSTHHA, @ KUHETUYECKasl IEPUOINYECKH YMEHBIIACTCA U YBEIMYMBACTCS
4) KUHETUYECKast SHEPIHsl MOCTOSHHA, & TOTEHIIMAIbHAS IEPUOIUYECKHA YMEHBIIACTCS U YBEIIMUMUBACTCS

9. Teno nanaet cB0OOIHO O€3 HAYAIBHOM CKOpOCTH. Uepe3 CKOJIbKO BPEMEHH TOCIIe Havalla JIBHKCHHSI
ero ckopoctb Oyzer paBHa 10 m/c? (CompoTHBIieHHEM BO3ayXa peHeOpeus, g = 10 m/c?.)

1) uepe3 0,5 ¢

2)ugepe3 1 c

3)uepe3 Sc

4) yepe3 10 ¢

10. J/TaHo ypaBHEHHE KOOPMHATHI MaTepUalibHON ToukH: X = 2 + 3t — 6t Kakoii Bua UMeeT ypaBHEHHE

CKOPOCTH
1)v=3—e6t
2)v=2-12t
3)v=3-12t
4)v=2—6t

11. TTo npAMonMHEHHOMY IIOCCE B OJJHOM HAaIPaBJICHUU €AYyT IPY30BOi aBTOMOOHIIb CO CKOpOCThio 10
M/C ¥ JIETKOBOM €O ckopocThio 20 M/c. UeMy paBHA CKOPOCThH JISTKOBOT'O aBTOMOOWIISI B CHCTEME OTCYETA,
CBSI3aHHOM C TPY30BBIM aBTOMOOUIIEM?

1) 10 m/c

2) 15 m/c

3) 20 m/c

4) 30 m/c

12. Teno ABMKETCSI 1O OKPYKHOCTH pajyca 5 M co ckopoctbio 20 m/c. UeMy paBHa yacToTa
oOparnieHus?

2ct!

2)2n ¢!

3)2n’c’!

4)0,5 ¢

13. Yenorek maccoit 50 xr, cujis Ha o3epe B Jiojake maccoit 200 Kr, MOATITUBACT K ce0e ¢ TOMOIIIBIO
BepeBKU BTOPYIO J0aKy Maccor 200 kr. Kakoe paccrosiHue npoiiner nepsas jojka 3a 10 ¢? Cuna
HaTsokeHust BepeBku 100 H. (ConpoTtuBneHneM BoAbl IpeHEOpeyb.)

1)20m

2)25™m

3)40 m

4)50m

14. TTouemy B onbiTe Pe3ephopaa 6ombiias 4acTh 0-4acTHIl CBOOOIHO MPOXOAUT CKBO3b (DOIIBTY,
WCTIBITHIBASI MaJIbIe OTKJIOHEHUS OT MPSIMOJIMHEHHBIX TPAeKTOPHUii?

1) 37EeKTPOHBI UIMEIOT MAJTYIO [0 CPABHEHUIO C O-4aCTHIIEH Maccy

2) S npo aToMa UMEET MOJIOKHUTENbHBIN 3aps]

3) Slapo aToMa MMeeT MaJblii 0 CPAaBHEHUIO C aTOMOM pa3Mep

4) 0-9aCTHUIBI UMEIOT OOJIBIIYIO IO CPABHEHUIO C SpamMu aTOMOB Maccy

15. Kakas 10515 palu0aKTUBHBIX aTOMOB PacHa/IeTCcsl yepe3 HHTEpBaJl BpeMEHH, PaBHbII IByM NeproiaM
nojypacnaga?

1) 25%

2) 50%

3) 75%

4) Bce aTOMBI pacnaayTcs
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KOHTPOJIBHASI PABOTA

1. Onucanue

KonTponbHas paboTa mpoOBOAUTCS C LIEJBIO KOHTPOJISI YCBOCHHBIX YMEHUMN, 3HAHUM
U TOCJEAYIOLEro aHaju3a TUIWYHBIX OLIMOOK (3aTpyAHEHMI) OOydaroIMXCs B KOHIIE
U3y4eHUs pas3zesna/ TEMBbI.

[TucemMeHHass KOHTpoJibHash paboTa BKIMouYaeT 3-4 BapuaHTa 3aJaHud. 3agaHUs
audepeHIUpyIOTCsT O YPOBHIO CIOKHOCTH. BapHaHThl MHUChMEHHOW KOHTPOJIBHOM
paboThl PaBHOLIGHHBI MO TPYAHOCTH, OJUHAKOBBI IO CTPYKType, MapajuieibHbl II0
PACIOJIOKEHUIO 3a/IaHUM: T10J] OJJHUM U TEM K€ MOPSAIKOBEIM HOMEPOM BO BCEX BAPUAHTAX
NUCPMEHHOW MPOBEPOYHOU PabOTHl HAXOAWUTCS 3aJaHHeE, MPOBEPSIONIEe OAUH U TOT XKe
AIIEMEHT COAEPKAHMUSL.

Ha BbInosIHEHHE KOHTPOJIBHOM paboThl 0TBOAUTCS 130 MUHYT.

[Ipu pabGore oOydYarOMMIIC MOXET HMCHOJIb30BATh CIEAYIONIME HCTOYHUKHU:
CIIPABOYHBIE MATEPHUAIIBI.

2. Kputepun oieHKM KOHTPOJIbHOI padoThl
5» «O0TAU4HO» - TITyOOKOE M NOJHOE OBJIAJCHHUE COIECpPKAaHUEM yueOHOro maTepuana, B
KOTOPOM OO0ydYaromuiicss cBOOOJHO M YBEPEHHO OPUEHTHPYETCS; HAYUHO-TIOHATHUHHBIM
anmapaToM; yMEHHUE MPAKTUYECKU NPHUMEHSATh TEOPETHYECKHE 3HAHUS, BBICKA3bIBaTh U
00OCHOBBIBaTh CBOM CyxkJeHHs. OIleHKa MpenanosaraeT TpPaMOTHOE U JIOTHYHOE
U3JI0)KEHUE OTBETa, OOOCHOBAHHME COOCTBEHHOIO BBICKA3bIBAaHUS C TOYKUA 3pEHUS
U3BECTHBIX TEOPETUYECKUX TOJIOKEHHM.

«4» «xopomo» - o0y4aroluics MOJIHO YCBOWJI Y4YEOHBIM MaTepuall, BJIaJeeT Hay4dHO-
MOHSATUMHBIM  alllapaToM, OPUEHTUPYETCd B H3YYEHHOM Marepuaje, OCO3HAHHO
MPUMEHSET TEOPETHUYECKUE 3HAHUS HAa TNPAKTUKE, TPAMOTHO M3Jaraer OTBET, HO
coliepKaHue ¥ popMa OTBETA UMEIOT OTAEIbHbIE HETOYHOCTH.

«3» «yIOBJIETBOPHUTEJBHO» - OOy4arolIuiics OOHAapyXKMBAaeT 3HAHWE W TMOHHUMAHHE
OCHOBHBIX  MOJOXEHHM yuyeOHOro MaTrepuana, HO H3JaraeT €ro  HEMoJIHO,
HEIOCJIEI0BATEIbHO, JOIYCKAET HETOYHOCTH B ONPEIEICHUMU IOHATHN, B NPUMEHEHUU
TEOPETHUYECKUX 3HAHWWM IIPU OTBETEHA NMPAKTUKO-OPUEHTHPOBAHHBIE BOIPOCHI; HE YMEET
J0Ka3aTeIbHO OOOCHOBBIBATh COOCTBEHHBIE CYKICHUS.

«2» «Hey/[AOBJIETBOPUTEJIBbHO» - OOy4aloUIUiicsi UMeeT pa3pO3HEHHbIE, OECCUCTEMHBIE
3HaHHUS 10 pasfeny/ Teme, JOMyCKaeT OIMMOKH B OIpeAeeHHH 0a30BbIX MOHATHIA,
HCKQXXAET UX CMBICI; HE MOXKET MPAKTHUYECKU NPUMEHSTh TEOPETUUECKUE 3HAHMSL.

KOHTPOJIBHBIE PABOTHBI 11O PA3JAEJIAM
KOHTPOJIBHAS PABOTA
1O PA3JAEJY «TepmoauHaMuka»

Kpurepuii oueHku

BAJII OL[EHKA
0-2 2
3-4 3
5-6 4
7 5
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BAPUAHT 1
1. Onpenenuts Maccy MoJieKyabl kuciopoaa O,. (1 6anr)

2. I'a3 mepeBeieH U3 cocTosiHUS 1 B cOCTOsSIHME 2, KaK MOKa3aHO Ha pucyHke. Kakoi 3To
npouecc? Kak uamenunocs nasienue raza? (1 6asmn)

V A

T (K)

3. OnpenenuTh CPEIHIO KUHETHUYECKYIO SHEPTUI0 MOCTYNATENbHOTO JIBHXKEHUSI MOJIEKYJT
ra3oB BO3/yXa IPH HOpMAaNbHBIX ycrnosusax (Pe=10° ITa, To=273 K), eciu KOHIEHTpALMs
MOJICKYJI IIPH HOPMAJIBHBIX YCIOBUsX paBHa 2,7-10 % M. (1 6aswt)

4. Onpenenutb u3MeHeHre BHyTpeHHeil sHeprun 10 xr ammuaka (NH3) npu oxnaxaenuu
ot 358 K 10 273 K. (1 6aJwur)

5. Ilox nericTBMEM pacTATUBAIONICH CUIIBI JJIMHA CTEPKHS M3MeHmnach oT 80 mo 80,2 cM.
OnpenenuTh aOCONMIOTHOE U OTHOCUTEIBHOE YITTMHEHUE CTEPHKHS.
(1 6as1)

6. IIpu KakuX yCIOBUSAX HEHACHIIICHHBIC Mapbl 00paIaloTcs B HACHIIICHHbBIC?
(1 6as1)

7. Uto takoe nedopmanusa? Ilepeuncnure Buas negopmaruu. (1 6asmr)

BAPUAHT 2
1. OnpeneauTh KOJMYSCTBO BEIIECTBA U KOJUYECTBO MOJIEKYJI B 6 KI' BOAOPOIa
(H,) (1 6amn)

2. OmpenenuTh MPOIECCHl HAa KaXKIOM ydacTke rpaduka. Hamucate ypaBHeHHE st
Kaxoro ydactka. (1 6aJwm)

p10° Ma A

I
|
| 1
0 | 2 3 4 V,m?

3. KakoBa KOHIIEHTpALHs MOJIEKyJ raza npu nasiennn 0,2-10° Ia u Temmeparype 360 K ?
(1 6aa)

22



4. HackoabKO W3MEHUTCS BHYTPEHHAS JHEpPrus Kuciopoaa wMaccoi 960 r mipu
oxnaxaenuu ero Ha 80 K ? (1 6aswur)

5. OnpenenuTh OTHOCUTEIBHOE YKOPOYEHHE MPHU CKATUM OETOHA, €CIM HOPMAaJIbHOE
6
MexaHudeckoe Hanpspkenue paBHo 8-10° [1a. Moaynb FOnra 6erona 40 I'Tla. (1 6am1)

6. JlaiiTe ompeneneHue cMauyMBaIOIEd M HecMauyuBawomen xuakoctu. [IpuBenure
npumepsl. (1 6awr)

7. Kakoe xapakTepHOe OTJIMYKE B PACIOJIOKEHUU aTOMOB U MOJIEKYJ B KPUCTANIMYECKHUX
u amop(ubIx Tenax. [IpuBenure mpumepsl KpucTaminueckux u amopdusix tei. (1 6am)

BAPUAHT 3
1. Macca 14,92 -10% MOJIEKYJI HHEPTHOTO ra3a coctanisiet S kr. Kakou 3to ras?

(1 6ama)
2. HazoBute mnponecc. Kakyro paboTy coBepuiuil Ta3, €Cid €My COOOIIMIM B 3TOM

npolecce 6-10% Jix Terwots? (1 6aswt)

ps107na |
4

3. CpenHsisi KHHETHYECKasi SHEPrHs [OCTYATeIbHOTO JBIKCHHS MOJIEKy: paBHa 6-107
Jlx. Ompenennthb TaBiIeHue rasa, ecian B 1 M° comepskutes 5-10% Morexyir.

(1 6am1)

4. TemmnepaTtypa BoO3IyXxa 24°C. KakoBa aGCOMIOTHAS M OTHOCHTENBHAS BIIAXKHOCT
BO3/IyXa, eCIIH Temrepatypa touku pockl 12°C. (1 6aswr)

5. Ipu 0°C crexusHuas TpyOka mMeet mmmHy 2000,0 mm. Haiiti ee mmumy mpu 100°C. (1
0aJ)

6. KakoB ¢usuueckuit cMbICT aOCOTIOTHOTO HYJIS TEPMOJUHAMUYECKOW IIIKAJIbI
temneparyp? (1 6a)

7. JlaitiTe onpenenieHue ynpyrocta u miactuaHocTu. (1 6asr)

BAPUAHT 4
1. OmpenenuTh Maccy MOJEKYNS cepHHUCTOTO Taza SO,, 4MCIIO MOJEKYNI U KOJMYECTBO
BEIIIECTBA B 1 KI 3TOTO raza npu HOPMaJIbHbIX yCJIOBI/I}IX(p0:105 [Ta, To=273 K). (1 6am1.1)
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2. Onpenenuth TPOLIECCHI HA KaXXJIO0M yuyacTke rpaduka. Hamucath ypaBHeHUs s
Kaxaoro ydyactka. (1 6aJu)
-
11
1 | I 8 1 . |

10 20 30 Vm?

p,'104 Ma
10

-
4 {
6
!

0

—
=

3. I'a3 ipu naBnennn 570 klla u Temmeparype 12°C 3anmmaer 06bem 400 1. Kakum oyner
JaBJICHHUE, €CJI TOT ke Ta3 mpu temieparype 300 K 3aiimet o6vem 200 1?7 (1 6asw1)

4. TIpu M306apHOM PACLIMPEHHN IBYXaTOMHOTO rasa mpu gasnenud 10° ITa ero oGbem
yYBEJIUUMIICS HA 5 M, OnpenenuTs paboOTy pacHIupeHus ra3a, I3MEHEHUE €ro BHYTPEHHEH
SHEPIUH U KOJUYECTBA TEIUIOTHI COOOIIICHHON ATOMY TEIly.

(1 6am)

5. llpmu 0°C crambHas naponpoBojiHas Tpy6a umeet juHy 10,0 M. Haittu quny TpyOsI
mpu 110°C. (1 6a71)

6. Kak u3MEeHUTCS TUIONIA b MOMEPEUYHOr0 CEUEHHUS CTEP KHSI MPU MPOJIOTBLHOM CHKATHU?
ITpononsHoM pactsixenuun? (1 6a)

7. IlepednciuTh U pacckas3aTh O TUIAX KpUcTauimyeckux pemerok? (1 6aJw)

KOHTPOJIBHAS PABOTA
IO TEME «3AKOHBI IIOCTOAHHOI'O TOKA»

Kpurepuii oueHku

BAJII OLEHKA
0-2 2
3 3
4 4
S 5
BAPUAHT 1

1. Ins  W3rOTOBJICHUS  HArpeBaTEbHOIO  JJEMEHTAa  JDJCKTPUUECKOM  Teur  B3AT

KOHCTAHTaHOBBIA mpoBoA JiuHOM 24,2 M u aumametpom 0,85 mm. Omnpenenuts €ro
-7

conpotusyieHue. (p=4,7-10°0Om-m) (1 6a1)

24



2. OJ1C 6arapeu 9,3 B. [Ipu noakirodeHny K HEW BHEIIHEH 1M HANPsHKEHNE Ha 3aKUMax
Oatapeun craimo 9 B, a cuma Toka B nenu 1,5 A. Onpenenutrh BHEIIHEE U BHYTPEHHEE
cornpoTtusyieHue nenu. (1 6an)

3. lenb cocTaBneHa no cxeme, n300paxk€HHol Ha pucyHke. R;=2 Om, R=1 Om, R3=3 Om u
R,=1 Owm. Ilokazanust amnepmerpa — 3A. OnpenenuTb TOKA U HANPSHKEHUS HA KaKIOM
pesuctope. (3 6ana)

R:

R, R4
S

R:

|:| BAPHUAHT 2

1. Kakoil yinHBI HEOOXOAMMO B3SITh HUXPOMOBBIH MTpoBo auamerpoM 0,50 MM, 4TOOBI €ro
comporusierre 65010 18,3 0M? (p=1,05-10°0mm) (1 6asw1)

2. OnpenenuTh MaIcHUe HAMPSHKEHUS BO BHEIITHEH TN, KOTOPYIO TUTACT TAIbBAHUYCCKUHT
aneMeHT ¢ DJIC 1,5 B u BHyTpeHHUM conpoTtuBieHueM 0,9 Om, eciau cuiia TOKa B LIETH
0,5 A. (1 6aswn)

3. Llens cocTaBiieHa no cxeme, n300paxxk€HHOM Ha pucyHke. R;=2 Om, R,=1 Om, R3=3 Om u
R,=1 Owm. Ilokazanust ammnepmerpa — 2A. OnpenaenuTb TOKA U HAMPSHKEHUS Ha KaKIOM
pesucrope. (3 6ana)

R«

{1+

BAPHUAHT 3

1. DnekTpuyeckasi NPOBOAKA BBIIIOJIHEHA MEIHBIM TPOBOJOM JJIMHOM 240 M ¥ HONepEeYHbIM
ceuennem 8,0 Mm°. KakoBo comporuBienue mpoBoakn? Kakoil Mmiomany MOIEpedHOro
CEUEHHUsl JOJDKEH OBITh NPOBOJA M3 ANIOMUHHUSA, YTOOBI CONPOTHBIICHHWE MPOBOJIKHU HE
m3mermnnocs? (pee=1,68:10°0mM pa=2,7-10°0mMm) (1 6asn)

2. Uctounuk Toka ¢ DJIC 1,2 B u BHyTpennuM conportuienneM 0,4 OM nUTaeT BHEITHIOKO
nens. OnpenenanTb, IpyU KakKoOM CONPOTHBIICHUM BHEIIHEW YacTH LENU cuja Toka OyaeT
0,6 A. (1 6amn)

3. llemb cocTaBneHa mo cxemMe, n300paxkéHHol Ha pucyHke. R;=2 Om, R=1 Om, R3=3 Om u
R,=1 Owm. Iloka3zanust amnepmerpa — SA. OnpenenuTb TOKA U HANPSHKEHUS HA KaKIOM

pesucrope. (3 6asia)
R.
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KOHTPOJIBHASI PABOTA

I1IO TEME «MarnutHoe noJie. DJIeKTPOMATHATHAS HHAYKIHSDY

Kpurepuii onieHkn

BAJLI OLIEHKA
0-2 2
3 3
4 4
5 5
BAPUAHT 1

Hatb onpenenenne Mmarautaoro nosis. (0,5 0asuia)

Yro Takoe mapamaraeTuk? (0,5 6amna)

[IpoBogHUK ¢ akTUBHOU MnrHOM 0,2M, paClONIOKEHHBIN NEPIEHANKYISIPHO JTUHUSAM
WHAYKIAW OJAHOPOJHOTO MAarHMTHOTO TIOJsA, BBITaJKUBaeTca cuion  3H.
OnpenenuTh CHITy TOKa B IPOBOJIHUKE, €CIIM MHIYKIUA MaruuTHoro mois 2 T (1
0aJLn)

(17.18) [IBa mapauieibHBIX TPOBOJHHMKA JUTMHOW 2,8 M KaXKABIH HaXOISITCS Ha
paccTossHUM 12 cM OJIMH OT JPYTroro M MPUTATUBAKOTCA APYT K APYry c cuiou 3.4
MH. Cuna Toka B ogHOM W3 HHUX paBHa S8A. OmnpenenuTs CHIy TOKa B JPYyroM
npoBoaHuKe. Kak HanpaBieHbl B IPOBOIHUKAX AeKTpuyeckue Toku? (1 6aJwn)

B 0oIHOPOAHOM MarHUTHOM IOJ€, UHAYKIUA KOTOporo 2,2Ti, meprneHauKyIsIpHO
JIMHASM HHIYKIHH IBHKETCS DIEKTPOH co ckopocThio 0,5-10° m/c. Kakas cuia
JIeUCcTBYET Ha 2JIeKTpoH? (1 6as)

Onpenenuts HWHAYKTUBHOCTH IMPOBOJA, B KOTOpoM Bo3Oyxmaercas JIJIC
camMoMHIyKIMK 36MB, Korja cuia Toka paBHOMEpHO u3MeHseTcs Ha 6A 3a 0,3c. (1
0aJLn)

BAPUAHT 2
Jlatb onpenenenue marauta. (0,5 6ama)
Yro takoe aquamaruetuk? (0,5 6asia)
Ha npsimoii mpoBoa aymHoM 10 cM, HaXOIAIIMICS B OJHOPOJJHOM MAarHUTHOM TI0JIE
¢ unaykmuen 2 Tn, gedictByer cuna 1H. Cuna toka B npoBojae 10A. Ilox xakum
YTJIOM K JIMHUSIM MHIYKIIMU pacnoJioxeH rnposoAa? (1 0asmwr)
JIBa mapainienbHbIX MPOBOAHUKA C MPOTEKAIOIIMMH 110 HUM OJWHAKOBBIMU TOKAMH
HAXOIATCS HA PACCTOSHUH 8,7 CM APYT OT APYra M IPHTACUBAIOTCS ¢ CUtoit 2,510
H. Onpenenuts cuiny Toka B MPOBOAHUKAX, €CJIN JIMHA KaXKJI0TO U3 HUX paBHa 320
cM. (1 6am)
B ogHoponHom MarHuTHOM noJie ¢ uHAykuuen 1,5 Tn noa neiicteuem cuibl 4,210
"H 1BmKeTCS ONEKTPOH IEPICHANKYISIPHO JHHHASM MATHUTHOM WHIYKIUA.
Onpenenuts €ro ckopocTh. (1 0aswI)
B xarymke ¢ unayktuBHOCTHIO 0,4 ' Bo3nHukaer J/IC camounaykumu 20B.
OnpenenuTs CPEAHIO CKOPOCTh U3MEHEHHUSI CUJIbI TOKA B Karywke. (1 0ar)
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BAPUAHT 3

Jatb onpenenenne Amnepa. (0,5 6amna)

Yro takoe peppomarueruk? (0,5 6ana)

3. Ha mpsmoii mpoBox miuHoW 2M mpu cuiie Toka 40A, pacnoyiO)KeHHBIH B
OHOPOIHOM MATHHUTHOM mone o yrioM 30° K JIMHUAM MHAYKIHH, IeHCTBYeT
cwia 8H. OnpenenuTh MHAYKIHIO W HAIPSHKEHHOCTh 3TOr0 MarHuTHOro mours. (1
0aJLn)

4. JIBa mapasiienbHBIX JJIUHHBIX TPOBOJIHUKA PACIIONOXKEHBI Ha paccTossHuU 4,0 cMm
apyr ot gpyra. Cwia Toka B OAHOM M3 HHUX paBHa 25 A, a B JIpyroMm OHa
cocrasisieT 5,0 A. Haiitu mimHy ydacTka IPOBOJHMKA, Ha KOTOPBIM EUCTBYET
cuna 1,2 mH. (1 6as)

5. DNEKTpOH JBUXKETCS B OJHOPOJAHOM MAarHUTHOM TOJI€ MEPIEHIUKYJISIPHO K
JUHUSM MarHUTHOM WHAYKIIMU MO OKpyxkHOCTH pamuycoM 10 cm. Omnpenenuth
CKOPOCTh JBMXKEHUS JIEKTPOHA, €CIM HAMNPSKEHHOCTH IOJ paBHA 1,6:10%A/Mm.
JIBr>KeHUE TPOUCXOIUT B Bakyyme. (1 0aJwur)

6. 3a CckoJIbKO BpeMEHH B KaTyIIKe C HUHAYKTUBHOCTHIO 240MKk['H mpoumcxomut
HapacTanue cuiibl Toka oT 0 no 11,4 A, eciin ipu 3ToM Bo3HuKaeT cpennss J/C
camounaykuuu 30B? (1 6aswn)

N =

KOHTPOJIBHASA PABOTA
IO PA3AEJY «OIITUKA»

Kpurepuii oueHku
BAJIJI OLEHKA
0-2
3
4
5

OB WiN

BAPUAHT 1

1. Jlyu cBera mpu mepexoje HU30 JibJa B BO3JAyX MaJaeT Ha MOBEPXHOCTh JbAA MO
YIJIOM 15°. OmnpenenuTs yron IpenoMIICHHs 5TOrO Jiyda B BO3MYyXE. (Npospyxa=1,
Nua=1,31) (1 6as)

2. Tlepen NBOSKOBBIMYKION JHH30M C (POKYCHBIM paccTosiHHEM | M HaxoauTCA
MpeAMET BBICOTOM 2 M Ha paccTosHuM 3 M. OnpenenuTts: 1) Ha KaKOM pacCTOSHUU
OT JIMH3BI HAXOAMUTCS ONTHYECKOE U300pakeHue TMpeaMera; 2) JHUHEHHOe
YBEJIMUEHHUE JIMH3BI, 3) BBICOTY H300pakeHHs] MpeameTa; 4) ONTUYECKYIO CHILY
JUH3BL. (2 0aJsa)

3. Ucnonb3ys paHHble 3afaHus 2, TOCTPOUTH XOJA Jydell OT mpeamera o
M300paKeHMsI M YKa3aTh, KaKoe n3o0pakenue naet auna3a. (1 6amn)
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JudpakimonHas pemierka, nmocrossHHas koropoit 0,004 MM, OCBEIIaeTCsS CBETOM C
IMHOW BOJHBL 687 HM. [log KakuMm yrioM K pelieTke HYXHO MPOU3BOJIUTH
Ha0II0/IeHNnEe, YTOOBI BUACTh N300paxkeHue Broporo crnekrpa? (1 6aswn)

BAPUAHT 2
JIyu cBera mepexoauT W3 TauuepuHa B Bo3ayX. OnpenenauTe yrojl MpenoMIICHUs
Jyda, €CIIHM YroJl MaJACHUs 22°. (Nsosayxa=1s Nrmymepmna=1,47) (1 6as1)
N300paxxeHune mpeaMera, MOMEIIEHHOIO Nepen JIMH30M Ha paccrosHuu 40 cw,
MOJIy4eHO 1O APYTIYIO CTOPOHY JHMH3bl B HAaTypaJbHYIO BeIM4MHY. OnpeneiauTs:
l)nuHeitHOe yBeIMYEHUE JIMH3BI, 2) HA KAKOM PACCTOSHUM OT JIMH3bl HAXOAUTCS
ONITHYECKOE M300paKeHHE MpeaMeTa; 3) riIaBHOE (POKYCHOE PACCTOSIHUE JTUH3HI; 4)
ONTHYECKYIO CUILY JUH3BL. (2 0aJ11a)
Hcnonb3yss paHHble 3aaHuss 2, TOCTPOUTH XOJ JIydell OT mpeaMmeTa Jo
n300pakeHus U yKa3aTh, Kakoe n300paxkeHue aaet juH3a. (1 6awn)
Onpenenuts MOCTOSHHYIO TU(MPAKIIMOHHON PEIIeTKH, €CIM MpH e€ OCBEUICHUU
CBETOM C JITMHO6011 BOJIHBI 656 HM BTOPOM CIIEKTP BUJEH MO YTIOM 15°. (1 6amr)

BAPHUAHT 3

JIyu cBeTa nepexouT U3 TiuuepuHa B Boay. OnpenenuTe yroi npeaoMIeHus Jiyda,
€CIIM YTOJI TaJICHUS 40°. (Nsosayxa=1s Nemmepmna=1,47) (1 0as1)

[Ipenmer BbICOTOM 4 M HAaXOAUTCA HA PACCTOSHUM 6 M OT ONTHYECKOIO LIEHTPA
pacceuBaroIiel JIUH3bI ¢ POKYCHBIM paccTosiHueM -2 M. OnpenenuTs: 1) Ha KakoMm
pPacCTOSIHMM OT JIMH3bl HaXOJWUTCS U300paKeHHE TMpeaMeTa; 2) JIMHEHHOe
YBEIIMUEHUE JIMH3BI, 3) BBICOTY H300pakeHUs mpeamera; 4) ONTHYECKYI0 CHUIY
JIUH3BL. (2 0aJa)

Ucnonb3yss naHHble 3a7aHusl 2, TOCTPOUTH XOJ Jy4deld OT MpeaMera OO €ro
M300paXeHUs M yKa3aTh, Kakoe n300paxkeHue aaet juH3a. (1 6aJ11)

Kaxoit HanOonpmmii mopsaoK CreKTpa MOKHO BUIETh B TU(PPAKITMOHHON PEIIETKE,
uMeroned 500 mTpuxoB Ha 1 MM, IPU OCBEILIEHUU €€ CBETOM C JUIMHOU BOJHBI 720
HM? (1 6aswn)

JIABOPATOPHOE 3AHATHUE

Tema: I3MepeHne NOBEPXHOCTHOTO HATSKEHUS KUIKOCTH.
Hean: HayuuTbes onpeaensTs KO3hGUIMEHT MOBEPXHOCTHOIO HATSKEHUS JKUKOCTH.
OOopynoBanue ¥ pa3gaTO4HbIi MaTepua:
bropeTtka ¢ KpaHoM, Bechl yuyeOHBbIE C pa3HOBECOM, COCYIl C BOJAOH, cocya Ui cOopa Kamels,
Tabsnia 3HaYeHUH K03 (HULIMeHTa TOBEPXHOCTHOIO HATSKEHUSI )KUIKOCTH.
Pexomenayemas iureparypa:
1) ImutpueBa B.®. dusuka mans npodeccuid W CHENUATBLHOCTEH TEXHHYECKOTO MPOQUIISL.:

yueOHOoe  u3nmanue / B.O. JmutpreBa.—MoOCKBa; Axagemmsa, 2022, —
448c.(O6meobpa3oBarenbHas moaroroka B yupexkaeHusx —CIT1O).-URL:http//academia-
MOSCOW.IU —peXuM JocTyna: OIeKTpoHHas Oubnnoreka «academia-moscow».- Tekcr:
3JIEKTPOHHBIN

2) Imutpuesa B.®. ®uznka: rexnonorunyeckuii mpopuis: COOpHUK 3a1a4: yueOHOE H3/IaHHe. —
Mocksa: Axkamemus. 2024. — 256 c. (O6meoOpa3oBaTenpHas moaAroToBka B yupexaenusx CI1O.
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URL:http//academia-moscow.ru —peskuM J0cCTyma: JeKTpoHHass Oubmnoreka «academia-
moscow».- TeKCT: 2JIEKTPOHHBIN
Kpartkue Teopernyeckue cBeIeHMs:

Morekybl TOBEPXHOCTHOTO CJIOSI )KMJKOCTU 00J1a1at0T N30BITKOM NOTEHIMAIBHON SHEPIUU 110
CPABHEHUIO C SHEPTUEU MOJIEKYJI, HAXOASIIMUXCS BHYTPH JKUIKOCTH

Kak u mo0as MexaHW4ecKas CHCTEMa, TIOBEPXHOCTHBIM CIIOM JKMIKOCTH CTPEMHUTCS
YMEHBIIUThH MOTEHLUAIBHYIO SHEPTHUIO U cokpaitaercs. [Ipu aTom coBepiaetcs paborta A:

A=ad\s

2
rae 6 - KodhPUIMEeHT TOBEPXHOCTHOTO HaTsDKeHUs. Equauier usmepenus Jx/m” nnn H/m

rac F — cuma IMOBCPXHOCTHOI'O HATSIKCHUA, | — JJIMHa TIpaHulbl MOBCPXHOCTHOI'O CJIOA
KHUIKOCTH.

[ToBepxHOCTHOE HATSDKEHHE MOXKHO OMNPENENATh Pa3NuYHbBIMU MeTojlamMu. B mabGopatopHoit
paboTe UCTIONB3yeTCS METO] OTPhIBA KaIlelb.

OnbIT OCYIIECTBIAIOT ¢ OIOPETKON ¢ KpaHOM, B KOTOPOM HaXOIUTCS UCCIIENyeMas KUAKOCTb.
W3 orBepcTra MEIEHHO MaaloT Karu. [lepen MOMEeHTOM OTphIBa Karjiv cuia TSHKECTH
Frsx = mkamnm-g  paBHa cuje IOBEPXHOCTHOIO HarskeHuss F, rpanuna cBoOOHOM
MMOBEPXHOCTU — OKPYKHOCTh KaIljIu

| =n-dxarum
oo ¥ _ et
i
CnenoBarenbHO: Ny
OmneiT mokaseiBaet, 4ro dxarm =0,9d, rae d — nnameTp Kanana OIOpETKH.

Maccy KaIlin MOKHO HaﬁTH, IIOCUHUTAaB KOJUYCCTBO Kall€Jib N U 3HAas MAaCCy BCCX KallCJib m.
Macca kamnenpr m 6y,[[eT paBHa MaccCe KUJAKOCTHU B COCYC I c6opa Kaneab. 3Has 00beM
KUAKOCTHU B HIITPHUILIC V ¥ NI0THOCTH KHUJIKOCTHU P MOXKHO HaWUTH Maccy m=pV

Xoa 3aHaATUA

=

Ompenenuts Maccy mycToro cocynaa (Mj) st coopa Karieib, B3BECUB €ro.

2. TloacraBuB moj OrOpPETKY coOCyA, B KOTOpOM ObUla BOAa, W, IUIABHO OTKpBIBas KpaH,
NOOUTBCS MENJICHHOIO OTphIBaHMs Kamelb (KalM JOJDKHBI MajaTh JApPYr 3a JApYyrom
yepes 1-2c¢).

3. Tlom OropeTky ¢ OTperyIMpOBaHHBIMH KAaIUIIMU TIOJCTAaBUTh B3BEHICHHBIH COCY] H
orcuutath 100 kanensb.

4. W3mepuB maccy cocyja ¢ Karisimu (M), OIpeaeaTuTh Maccy Karess ().

m= mo- My
5. Bpruucnutk k03¢GHUIMEHT MOBEPXHOCTHOIO HATSLKEHUS 10 popmyrie
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6. OnbIT NOBTOPUTH emI€ 2 pa3a ¢ APYrUM KOJIMYECTBOM Kareib.

7. Haiitu cpennee 3HaueHne K03 uimeHTa moBepXHOCTHOTO HATSHKEHUS JKUAKOCTH; CPAaBHUTD
IIOJyYEHHBbIH pe3yabTaT C TaOJWYHBIM 3HAYeHHEM Ko3(@ulneHTa MNOBEPXHOCTHOTO

HaTsDKeHUs (O ;).

O, +0, +0,
O'CPI 3

8. OHpeI[eJ'II/ITB OTHOCHUTCJIBHYIO ITIOI'PCIIHOCTD

GC - Gma
S=2 ™0 100%
O

mab
9. Pe3ynbpTaThl U3BMEPEHU, BHIYUCICHUI 1 TaOIMYHbBIE TaHHBIE 3amKcaTh B Tabmuiy Nel.
Tab6mma Nel.

Macca 1 1
= 1 o o

_ = |g=| 2z £=

Mn Q. ém %I Q%E

= = = 2w ogwnigw"

£ S © cE|=EEE| 8ES= -

< = [ :m m@m 'TNE mo\

= = g = Q Q)Hﬂ)mhﬂ)cq,\
s > = = = = =X | EZ X Bz ¥l x4
= Q S 2 b5 = U = S0 Rl 2o R| A E
3 Q & N = B I = B © 8 6| 2 Q
= o 5 M = s = -t S H o 9
S o © S S e £ 9 =T EET| QE
& S S | 8 o S So | £25c| £52| 83
o = > 3] = = "e"o l:("e"o l:“'e"o OQ
= 5 S = o < o = VAR QD El L
S > S o | 3 = = = | o & ccEl &0 & £ o
s = O E 37 =p Ho 2o O ol X o] O E
1
2
3




Beruuncienusa:
OneiT Nel m=
OngeiT N2 m=

OngeiT Ne3 m=

o, =

BriBOa:

KonTposabHbie Bonpocsl:

1. Kaxue npuuuHbI BIUSIOT Ha BEIMYMHY IIOBEPXHOCTHOTO HATSKCHUS?

2. BeBectn (¢opmyny ans  BBYHCICHHA KO3(PPHUIMEHTa MOBEPXHOCTHOTO HATSKEHHS
mg

0,9nd

3. VI3MeHuTCS MM pe3ynbTaT BBIYUCICHUS KOd(DPHUIIMEHTa MOBEPXHOCTHOTO HATSIKEHUS BOJIBI,
€ClIi AuaMeTp KaHana TpyOku OyaeT MeHble?

Kaxkue cumbl co3/1a10T MOBEPXHOCTHOE HATsDKEHUE?

Yro Takoe [IAB?

Xunkoctu? O =

o~

1. Onucanne

B xome mabGoparopHOoro 3aHATHA OOyd4aromuecs MPUOOPETAIOT YMEHHS,
MpeIyCMOTPEHHBIE paboyeil mporpaMMon yaeOHON AUCITUIUIMHBI, Y4aTCsl CAMOCTOSTEIBHO
paboTaTh ¢ J1a0OpPaTOPHBIM OOOPYAOBAHWEM, IPOBOJIUTH IKCIIEPUMEHTHI, aHAJIM3UPOBAThH
MOJYYEHHBIC PE3yJIbTaThl, U JeNaTh BBIBOJIbI, MOATBEPKIATh TCOPETUUECKUE MOJOKECHUS
71a00PATOPHBIM IKCIIEPUMEHTOM.

Copepxanue, JdTambl NPOBEIECHUS pabOT TMPENCTaBIE€Hbl B  OTYETaxX IO
Ja00PATOPHBIM 3aHITHUSIM.

[Ipu oneHrBaHUM J1a0OPATOPHOTO 3AHATHUS YUUTHIBAIOTCS CIAEAYIOIIUE KPUTCPUU:

- Ka4eCTBO BBINOJHEHUS pabOTHI;

- KauecTBO 0(hOpPMIICHHSI OTYETA 1O paboTe;

- KQ4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIHHBIC BOIIPOCHI TIPH 3aIUTE PAOOTHI.

Ha mpoBenenne nabopaTopHoro 3aHsaTust orBoautcs 130 MUHYT.

Jlnst GopMupoBaHuST  pe3yqbTaToB  OOy4YeHHS  HEOOXOIMMO  ClEIyloliee
o0opy0BaHuE: BCE TAOIHIIBI M 000PYOBaHUE YKa3aHbI B )KypHase JaOOpaTOPHBIX padoT.
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2. Kputepun oueHk# J1a0OpaTOPHOro 3aHATHS

Ounenka «5» (OTJMYHO) CTaBUTCS, €CIM OOYYalOIIMICS BBIMOJHIET padOTy B
MOJITHOM 00BeMe ¢ COOJIOJICHHEM HE0OXOIUMOM IOCIEAOBATEILHOCTH TPOBEICHUS
OTBITOB W W3MEPEHUM; CaMOCTOATEIbHO M paIllMOHAJIBLHO MOHTHUPYET HEOO0XOJUMOE
o00opy/ioBaHUE; BCE OIBITHI IPOBOJUT B YCIOBUAX M PEKUMax, 00ECIEUYMBAIOIIUX
MOJIydeHUE TPABUIBHBIX PE3yJIbTaTOB U BBIBOJOB; COONIOJAET TpPeOOBaHUS IPABUI
0e30macHOro TPy/a; B OTYETE MPABUILHO U aKKYpPaTHO BBHITIONHSET BCE 3aIMCH, TaOIHIIBI,
PUCYHKH, UCPTSKH, TpauKd, BBUHUCICHUS, MPABUILHO  BBIIOJHICT  aHAIU3
ITOIPEIIHOCTEN.

Ouenka «4» (XOpoIO) CTaBUTCS, €CJIM BBINIOJHEHBI TPeOOBaHMS K OIEHKE 5, HO
ObUIO MOMYIIEHO JBa-TpU Hexodera, He Oosee OJHON HerpyOood OHIMOKHM U OJIHOTO
HeJoueTa.

Ounenka «3» (YyAOBJIETBOPHUTEJIbHO) CTaBUTCS, €CIUM pabdoTa BHIIOJIHEHA HE
MOJIHOCTBIO, HO 0OBEM BBITTOJHEHHON YaCTH TaKOB, UTO MO3BOJISICT MOJIYYUTh MPaBUIIbHBIC
pe3yJbTaThl U BBIBOJBI, €CJIM B X0JI€ MPOBEJACHUS OIbITA U U3MEPEHUM OBLIN JOMYIICHBI
OIITHOKH.

Ounenka «2» (HeyJI0BJIETBOPUTEJIBHO) CTAaBUTCSA, €CAU paboTa BBHITIOJHEHA HE
MTOJTHOCTBI0O U 00BEM BBITIOJIHEHHONW YacTH pabOThl HE IMO3BOJISIET CAEIaTh IMPaBUIbHBIX
BBIBOJIOB, €CJIM ONBITHI, HM3MEPCHHS, BBIYHCICHUS, HAONIOAECHUS IIPOU3BOIUIIUCH
HEMPaBWIHHO.

WUHJIUBUYAJIbHBIA ITPOEKT

1. Onucanue

NHuBuayanbHbIA TPOEKT SBISETCA BaXXHBIM OOBEKTOM OILICHKH METaNpPeIMETHBIX
pPE3yNbTaTOB, TOJYYECHHBIX OOYYAIOIMMHUCS B TMPOIECCEe OCBOEHHUs O0pa30oBaTeIbHOU
MIPOTPaAMMBL.

NuauBuayanbHBIA  TPOEKT BBIMOJHACTCS OOYYArONIMMCS CaMOCTOSITETILHO O]
PYKOBOJICTBOM TpETIOAaBaTesl 0 BEIOPAHHOM TeMe B paMKaX OJJHOM M3y4aeMou ydeOHOU
TUCHIMIUIMHBL B JII0O0OM u30paHHOW oOJacTH  ACATEIBLHOCTH: ITO3HABATEIHHOM,
MPaKTUYECKOM, YIeOHO-HCCIIEI0BATENBCKOM, COIIMAILHOMN, Xy I0KECTBEHHO-TBOPUYECKON U
zp.

Ha BrIinosiHeHre MHAMBUIYATBLHOTO MPOEKTa OTBOAUTCS 06 4acoB CaMOCTOSITEILHOM
paboTHI.

[Ipu paboTe 00yyaromuiicss MOXKET UCIIOJIb30BATh JIFOObIE UCTOUHUKH.

2. Kpurepumn oueHKU MHAMBUAYAJbHOIO IPOEKTA

5» «OTJIMYHO» - BBICTABIIACTCS MPH BHIMOJIHEHUHA WHIUBUAYATHHOTO MPOEKTA B MOIHOM
o0ObEMe; HCIOJIB3YeTCS OCHOBHAs JUTEparypa MO MmpoljemMe, MPOEKT OTINYaeTCs
IyOMHOM TpopabOTKH BCEX Pas3leloB  COJEp)KaTeIbHOM 4acTd, OdopMIleH ¢
COOJIIOICHUEM YCTAHOBJIGHHBIX TPaBWJI, CTYJEHT CBOOOIHO BIIAJEET TEOPETHUYECKUM
MaTepuaioM, 0e30MMO0YHO MPUMEHSET €ro MPU PEIICHUH 3a7a4, chopMyIUpPOBAaHHBIX B
3aJlaHUM; HAa BCE BOIMPOCHI JAET MPAaBWIbHBIE W OOOCHOBAHHBIE OTBETHI, YOEIUTEIHHO
3aIUIIAET CBOIO TOUKY 3PEHUS.
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«4» «XOpOLI0» - BBICTABIIAETCS MPU BBHINOTHEHUH MHAMBUAYAJIBLHOTO MPOEKTa B MOJIHOM
o0beMe; TPOEKT OTIWYAETCs TIIyOMHON MpOpabOTKM BCEX PA3ZENIOB COJIEpKaTebHON
4acTH, 0OpMIIEH C COOJIIOJICHUEM YCTAaHOBJICHHBIX MPABWII, CTYACHT TBEPIO BIaJEET
TEOPETUUECKUM MaTEpHUAIOM, MOKET MPUMEHSATh €r0 CaMOCTOSITENHHO WJIU MO0 YKa3aHUIO
npenojaBartess; Ha OOJBIIMHCTBO BOIPOCOB JaHbl MPABWIIbHBIE OTBETHI, 3aIIUIIIAET CBOIO
TOYKY 3PEHHS I0CTATOYHO OOOCHOBAHO.

«3» «yIOBJETBOPHUTEJIbHO» - BBICTABISICTCS IPU BBINOJIHEHUHA WHAUBUYATBHOTO
MIPOEKTa B OCHOBHOM TIPABWJIBHO, HO 0€3 TOCTATOYHO TTyOOKO# MPOpabOTKH HEKOTOPHIX
pa3zIenoB; CTYJEHT YCBOWJI TOJIbKO OCHOBHBIE Pa3/eibl TEOPETUYECKOrO0 MaTepuasna v 1o
yKa3aHHUIO TMpernojaBaresis (0€3 WHUIMATUBBI U CAMOCTOSITEJIBHOCTH) MHPUMEHSAET €ro
MPaKTUYECKH;, HAa BOMPOCHI OTBEYAET HEYBEPEHHO WJIM JOIYCKAeT OIMUOKH, HEYBEPCHHO
3aIIMIIAET CBOIO TOUKY 3PEHHUS.

«2» «HeyI0BJIETBOPUTEIbHO» - BHICTABJISICTCS, KOT/Ia CTYICHT HE MOXKET 3allIUTUTh CBOU
pelieHus, JoMmycKaeT rpyObie (akTudyeckue OImMOKM MpH OTBETAaX HA IOCTaBJICHHbBIC
BOIIPOCHI HJIK BOBCE HE OTBEYACT HA HUX.

IIpuMepHBbIe TeMbI HHAMBUAYAJbHbBIX IPOEKTOB

dusuka B Moei Oyayiei mpodeccuu.

Tema «IloaynpoBOAHUKOBBIE JIEMEHTHI) B MOeH Oyyiiei npodeccumu.

3agauu 1o MaTepuagaM dKCKypCHUil.

Tema «TBepapie Tena» B Moelt Oyayiieit npodeccumu.

CoBpemeHHbIe MaTepualbl, MPUMEHSIEMbIE Ha KEJIE3HOI0POKHOM TPAHCTIOPTE.

CKOpOoCTH M YCKOPEHHS Ha KEJIE3HOJ0POKHOM TpaHcnopTe. [lepBbie

JIOKOMOTHBBI U BBICOKOCKOPOCTHBIE MOE3/1a.

7. MapuipyTHasi, KOHCTPYKTOpPCKasi U SKCIUTyaTallMOHHAsi CKOPOCTH TPAHCIIOPTHBIX
CPEACTB.

8. Kunemaruka nBY>KEHHS KOJIECHOW TapBhl.

9. Tpenue kaueHusi, TpeHue ckoibxeHus. ClierieHrne Kojaeca ¢ peiabCoM.

10.PeaktuBHOE nBrxeHne. PeakTMBHBIN IBUTaTEIb HA JOKOMOTHBE.

11.Y4ét xonebanuii B maccaxxupckux nepeos3kax. Pezonanc. Konebanus MocToB.

12. Y apTpazBykoBas JeheKTOCKOIIHS.

13.Tepmudeckoe pacuIMpeHre Ha KeJIE3HOAOPOKHOM TPAHCIIOPTE U CTIOCOObI
OOpBHOBI C HUM.

14.PaanocBsi3b Ha KEJIE3HOOPOKHOM TPAHCIIOPTE.

15.PaguonoMexu OT KOHTAKTHOM CETH.

16.1{BeT Ha TpaHCTIOPTE.

ook wnE
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4.2 OHEHOYHBIE MATEPUAJIBI 1L MNPOMEXYTOUYHOM ATTECTALIUU
11O YYEBHOU JUCHUIIJIMHE

[IpeamMeToM OlLIEHKH SBJSIOTCS OOLIME KOMIIETEHIIUU U IPEIMETHBIE KOMIETEHIIUU
Kak pe3yibTaT oOydeHus. OleHKa OCBOEHUs y4eOHOW MUCHUIUIMHBI MpeaycMaTpuBaeT
cienyrouue GopMbl TPOMEKYTOUHON aTTeCTAIUU:

1 cemecTp 2 cemecTp

JuddepeHnrpoBaHHbIi 3a4eT DK3aMeH

JTAD®DEPEHIIUPOBAHHBIN 3AUET

1. YcaoBus aTTecTalUM: aTTECTAIIH TIPOBOUTCS B dbopme
muddepeHIMPOBAaHHOTO 3adeTa 10 3aBEPIICHUI0 OCBOCHHS YyYeOHOTO MaTepuaia
JTUCHUTUIMHBI U TTOJOXKHUTEIBHBIX PE3yJIbTaTaX TeKYIIero KOHTPOJISl YCIIEBAEMOCTH.

2. BpeMsi aTTecTauMu: Ha MPOBEJACHUE aTTECTAIMH OTBOJUTCS 2 aKaJIeMHYECKUX
gaca.

3. [lnan BapuaHTa (COOTHOIIEHUE KOHTPOJIBHBIX 3a]1a4/BOMPOCOB C COJACPKAHUEM
y4eOHOro MaTepuaja B KOHTEKCTE XapaKTepa JIeUCTBUN aTTeCTyEeMBbIX ).

4. O01mme ycJIOBUA OLlEHUBAHUSA

OreHKa 10 MPOMEXKYTOYHOM aTTECTAllMM HOCUT KOMIUJICKCHBIM XapaKTep U BKJIIOYACT
B ceOs:

- pe3yabTaThl MPOXOXKACHHUSI TEKYIIETO KOHTPOJIS YCIIEBAaEMOCTH;

- pe3yJbTaThl BHITOJHEHUS aTTECTAIIMOHHBIX 3aaHUH.

S.Kpurepum oueHKH.

Homep KonnugectBo KonnuecrBo Hroro
3aJaHUsA NnpaBUJIbHBIX 3ap360TaHHbIX

OTBETOB B 3a/1aHUU 53J'I.TIOB 3a JaAaHHOC

3alaHue

1 3-5 1 13-12 0a1;10B — OLIEHKA «5»
2 3-5 1
3 2-3 1 11-9 6asy10B — OLIEeHKA «4»
4 3-5 1
5 1 1
6 1 1 8-7 6aJ1710B — olleHKa «3»
7 1 2
8 1 2 6 0a/1710B 1 MeHee — OLIeHKa «2»
9 1 2
10 1 1
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/. BapuaHThl 3a1aHuii 119 npoBeaeHus quddepeHUPOBAHHOIO 3a4eTa

OI'BOY BIIO
«[leTepOyprckuii rocymapcTBeH-
HBIH YHUBEPCUTET IMyTeH coobie-

HUS UMIepaTopa Amnekcanapa | »
(I[Ir'YIIc)

Bpsackmit dumman [IT'VIIC
2025/2026 yuebubiii ron

3ananue 105 npoBenenusi 1updepeHMPOBAHHOTO
3ayera

no pucturirae OO/, 13 dusuka
cnenuansHocTh 23.02.01
ouHas popMa 0O0ydeHUs
1 xkypc 1 cemectp

YTBEPXJAIO:
3amecTutens aupekTopa mo YIIP

N.E.MapunenkoB
IIpencenarens HUKIOBON

KOMHUCCHU

B.H.IllanomHuukoBa

Bapmuant -1

HucTpykuus no BeinoaHenunio 3ananus Ne 1 — 5: cootHecure cogepxkanne cTondma 1 ¢ cogepkanreM cTonomna

2.3anumuTe B COOTBETCTBYIOIINE CTPOKHM OJTaHKa OTBETOB OYKBY M3 2 cTON0LA, 0003HAYAIONIYIO MPAaBUIbHBIN

OTBET Ha BOIPOCHI cTonbOna 1. B pesynprare BeimoHeHUs BBI momyquTe mocieoBaTenbHOCTh OykB. Hampumep:

No 3afganus Bapuant otBera
1-8,2-2a;3-6
Ne
3apanmue ( Bompoc)
n/n
1 YCcTaHOBUTE COOTBETCTBUE MEXKIY OIPEISICHUEM 1 Ha3BaHWEM (PU3NIECKON BEIMIMHBI
Onpenenenue Haspanwne ¢mznyeckoil BETHIHNHBI
1. Cuna, c KOTOpO¥i TeNO a) MouHocTh
IPUTATUBACTCS K 3emie 3T0... 6) Kunetnueckas SHEPTHs
B) Cuiia
2. Cwuua, BO3HUKAIOIIAS TIPH
JIBUKEHUH MTOBEPXHOCTH OJTHOTO Tea r) Mmnyise Tera
IO TMTOBEPXHOCTH IPYTOTO Tela 3TO0. .. 1) pabota
€) Bec Tena
3. Mepa B3anMoIeHCTBUS TE, 3TO. .. ) CHITA THKECTH
4. Pa6ota, coBepimaemas MexaHmzMom | 3) CHIIa PEAKIMHI ONOpbI
3a €IMHULY BPEMEHHU, 3TO. .. H) CHIIa TPCHHUSI
5. DHeprust nBMKYyIIerocs Tena, 3T0. ..
2 YcTaHOBHTE COOTBETCTBHE MEXKIY (PH3HUYECKON BETHUMHON W €IUHHIIEH e€ n3MepeHust
dusndeckas BeIMUNHA Enuanna nsmepenus
1. Cuna a) Ix
2. PabGora 6)B
B) Bt
3. MormHocTh rH
) m/c?
4. CkopocTb e)c
xK) M/C
5. ¥Yckopenue
3 Y CTaHOBUTE COOTBETCTBUE MEXAY (PH3MUECKOI BETUUIMHOM U (hOPMYIIOii, IO KOTOPOH OHa
HaXOAWUTCSA
dusnueckas BeIUUNHA dbopmyiia
1. Mexanunueckas pabota mv?
a) E=——
2. TloTeHnuanbHas SHEPTUs TeJa, MOJHATOrO Hajl 2
6) A=F*S
MOBEPXHOCTBIO 3€MIIH
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3. Ilepememienue Tena 2
B) S=vo*t + —
2
r) E=mgh
n) A=F*S*cosa
4 Juta kax o Gu3nIeckoil BETMIHHBI U3 CTONIONA | yKaXuTe eANHAILY €€ U3MEpeHus U3 cTonomna 2
CronbGer 1 Crounber 2
1.pabora a)lla
2.1aBJeHIE
0) Jx
3.Temneparypa
4 .KOJINYECTBO BEIIECTBA B) K
5.006EM T) KT
mm°
€) MOJIb
5 Jnst kaxxnoi ¢puzndeckoi BeMIHHBI 13 cTonomna 1 ykaxute e€ ¢popmyiy u3 cronodua 2
Cromnber 1 Crounber 2
1.KonuuecTBo TEmIOTH, MOTIOMAEMOE TEJIOM MPHU 2) |:>1Vl : szz
HarpeBaHUMN ) T, T,
2.YpaBuenune MeHnaeneeBa-Knaneiipona 6) v = m/M
3.KIIJI TemioBoro aBuratens B) Q = cmAt
= 2= w1000
Q
n) PV = m/M*RT
du3ndeckas BeIMUNHA, YUCIESHHO PaBHAS 3apsay, a) MOIITHOCTb;
6 IPOXOSIIEMY Yepe3 TIONEePeuHOe CeUeHNE POBOAHIKA | O) HAIPSDKEHHE;
B €IMHHIly BPEMEHH. B) CHJIA TOKA

HHcTpykuus no BeINOTHEeHHI0 3a1anus Ne 7 — 9: BeiOepure 6yKkBY(bl), COOTBETCTBYIOITYIO(HE)
NpaBUIBHOMY BapHaHTY OTBETa M 3allUIIUTE ee(HX) B OJaHK OTBETOB.
( B Ka4ecTBe MOSCHEHUSI PACTIUIITNTE PEIIeHNE 3a/1a4H )

7 C Kako# cuiIoi AeMCTBYET OJTHOPOJHOE IEKTPUUECKOE a) 10°H
10Jie HANPSKEHHOCTH KoToporo 200H/K, Ha snexTpudeckuii 3aps 6) 0,025*10°H
5*10_5KII. B) 4% 106 H
r) 107 H
8 Tpu mpoBoguuka compotuBieHusmu 10 Om, 20 Om u 30 Owm | a)60000Mm,50B,20B,10B

COCIMHEHBI TOCIEIOBATEIbHO M BKJIIOYEHBHI B CETh HANpPSDKCHHUEM 0) 10 Om, 20B.40B,60B
120B. Onpenenuts 00Iiee CONPOTUBIICHUE U TAJCHUE HANIPSDKEHUS Ha B) 60 Om, 20B,40B,60B

o r) 80 Om, 10B, 5B, 55B
Ka)KJIOM U3 COTIPOTHUBIICHIIM.

9 Jlamma wmomHOcTRIO S500BT paccumtana Ha Hampsbkenune 150B. | a) 3,3 Om
OmnpezenuTh CONPOTHBICHUE TPHOOPA. 0) 45 Om

B) 75000 Om
r) 75 Om

I/IHCTPYKI_H/IH IO BBITIOJTHCHHUIO 3aaHUA Ne 10: B COOTBCTCTBYIOIYIO CTPOKY OJlaHKa OTBETOB 3aIMIIKTE OTBET HA
BOIIPOC, OKOHYAHUEC MIPCIIOKCHU NIIU IIPONYIICHHBIC CJIOBA.

‘ 10 ‘ Kakum crmoco0oM MOIKITIOYaloT aMIIEPMETP B AICKTPHUECKYIO IETIh? ‘




OI'bOY BIIO
«ITerepOyprckuii Tocy1apcTBEH-
HBI YHUBEPCUTET IMyTel coobIe-

HUS UMIiepaTopa Anekcanapa | »
(IIT'YIIC)

Bpsickuit ¢pumman [IYIIC
2025/2026 yuebusiii rox

3ananue 105 nposBeneHusi 1updepeHIHPOBAHHOTO
3ayera

no pucturrae OO/, 13 ®dusuka
cnenuansHocTh 23.02.01
o4Has popMa 00ydeHUs
1 xkypc 1 cemectp

YTBEPXJIAIO:
3amecTurens aupektopa mo YIIP

N.E.MapuneHkoB
IIpencenarens HUKIOBOM

KOMHUCCHHU

B.H.IllanomxukoBa

Bapumanr - 2

HHcTpyknus no BeinoHeHn o 3axanus Ne 1 — 5: cooTHecure copepxanue cTondna 1 ¢ cogepkanueM cToydna
2.3anuInmTe B COOTBETCTBYIOIIUE CTPOKH OJIaHKa OTBETOB OYKBY M3 2 CTOJIOIA, 0003HAYAOIIYIO TIPABUIBHBII
OTBET Ha BOIPOCH cTonbma 1. B pesynbrare BeimoHeHNs BBI momyunTe mocieaoBaTenbHOCTh OykB. Hampumep:

Ne 3apanus Bapuanr otBera
1 1-8,2-2a;3-60
Ne
3ananmne ( Bompoc)
n/n
1 Y CTaHOBUTE COOTBETCTBUE MEXKIY OIPEASICHUEM 1 Ha3BaHWEM (PU3NIECKON BEITMIMHBI
Onpenenenue Ha3panue ¢u3ndeckoi BEIUYHHBI
1.Cuia, ¢ KOTOpO¥ TeNo AeUCTBYET Ha a) MomHoCcTh
OTIOPY WK TIOJIBEC. .. 0) [loreHnmanbHas YHEPTHUA
2 IIpousBeneHue Macchl Tena Ha B) Cuiia
CKOPOCTb €r0 JBUKEHUS, ITO. .. r) Ummynsc Tena
3.0THOIIEHHE IIyTH KO BpEMEHH J) CKOPOCTB
4.Pabora, coBepiaeMasi MEXaHU3MOM 32 e) Bec Tena
€MHHUILY BpEMEHH, 3TO... ) CHITA TSKECTH
5.0Heprus Tena, MOAHITOrO HaJl 3eMJIeH
1) cujia TpEeHUs
Ha HEKOTOPYIO BBICOTY 3TO. ..
2 YCTaHOBUTE COOTBETCTBUE MEKAY (PU3NUCCKON BEIIMYMHON U SAMHULICH €€ N3MEPCHHS
dusnyeckas BEIUYuHa Enunuiia uamepenus
1.JaBnenue b) Jx
2.OHeprus
3. Bpems 6) IMa
4. Bec B) Br
5.MMITyJIbC r)H
) m/c?
e)c
K) KI*m/c
3 YcTaHOBHTE COOTBETCTBUE MEXKIY (PH3MUECKOI BETMUMHON U POPMYIIOHN, 110 KOTOPOHl OHa
HaXOAUTCA
dusuueckas BeIUUMHA dbopmyia
1. MomHocTh mv?2
2. KuHeTnueckast SHeprust a) E= Y
3.Bec Tena 6) N=A/t
at’
B) S=Vo*t + —
2
r) E=mgh
1) P=mg
4 Juia kaxmoit pusmueckoii BeMMYUHBI U3 cTONIONA | yKakuTe eNWHUILY €€ n3MepeHHs U3 CTojI01a 2
Cronber 1 ‘ Cronber 2
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1.¢usnueckas armocdepa a)lla

2.a0COoMI0THAs TeMIepaTypa 6) ik
3.macca B) K
4 XOJTUYECTBO TEIJIOTHI r) KT
5.006EM 1) M :
€) MOJIb
5 Jnst kaxxnoi puzndgeckoi BeMIHHbBI 13 cTonomna 1 ykaxute e€ ¢popmyiy u3 cronodua 2
Cromnberr 1 Cronber 2
1. KonnyecTBO TEMIOTHI, BBIACISIEMOE TEJIOM MPHU 2) P1V1 : P2V2
OXJTKICHUU ) ) T, T,
2. 00beIMHEHHBIN Ta30BBIM 3aKOH 6)v=m/M
3. KOJIMYECTBO BEIECTBA _
B) Q = cmAt

= 2= w1000
1

1) PV = m/M*RT

BenuunHa, uncieHHO paBHast paboTe CTOPOHHHX CHJI TI0 | @) CHJIa TOKa;
6 MEPEMEIICHUIO €IMHIYHOTO JIEKTPUUCCKOTO 3apsiaa 0) O/C;
B) HaINpsHKEHHE

HHcTpykuus no BeInoaHeHn o 3axanusa Ne 7 — 9: BeiOepure 6ykBYy(bl), COOTBETCTBYIOITYIO(HE)
MPaBWJILHOMY BapUaHTY OTBETA M 3aMUIIUTE ee(MX) B OJIAHK OTBETOB.( B KAYECTBE MOSICHEHUS
paCTHIIUTE PEIIeHUE 3a1a4H )

7 B HekoTOpOii TouKe mous Ha 3apsia 10 K aeifctByer cria a) 4¥10" H/Kn
4*10 H. HaiiTu HAPSKEHHOCTH TOJISL B 3TOM TOUKE. 6)2*10"H*Kn
B)4*10° H/Kn
r)4*10™ H/Kx
8 Hampspkenne Ha  xiemMmax — akkymyistopa 12B. Ammepmerp | a) 2,4 Om

MoKa3bIBaeT SA. B menu Tpu mapanienbHO COeIMHEHHBIX OJIMHAKOBHIX | 0) 7,2 OM
pesucropa. OnpeaenuTb BETUINHY COIPOTUBICHIS OJJHOTO pe3ucTopa. | B) 9,6 Om

r) 4 Om
9 Onexkrpuueckuid ytior MomHocThio 880 Bt, pabortaer ot certu | a) 0,25 A, 880 Om
Hanpspkenuem 220B. Onpepenuth cuily TOKa B HarpeBaTenbHoM | 0) 2,5 A, 88 Om
3JIEMEHTE U €r0 CONPOTUBIICHUE. B)2 A, 110 Om
r) 4A, 55 Om

WucTpykius no BeinosnHeHuto 3aganust Ne 10: B COOTBETCTBYIOIIYIO CTPOKY OJaHKa OTBETOB 3aIIUIINTE OTBET HA
BOIIPOC, OKOHYAHUE MPEIOKEHHUS W HPOITYLICHHBIE CIIOBA.

10 KaknM criocoboM HYKHO MOAKIOYUTE PE3UCTOPHI, YTOOBI MOJIyYUTh Majlo€ CONPOTUBIEHUE?




9. Pexomenayemasi JuTeparypa st pa3padOTKH OLEHOYHBIX CPEICTB U
MOATOTOBKH 00y4aomuxcs K 1uppepeHIuPpOBAHHOMY 3a4eTy:
OcHOBHBIC TEYATHBIE U JICKTPOHHBIC H3IaHUA

1) HmutpueBa B.®. dusumka g npodeccuil M crneruaibHOCTEH TEXHUYECKOTO
npoduis.: ydeobHoe wuzmanue / B.D. JImurpueBa.—Mockpa;  Axagemus, 2022, —
448c.(O6mmeoodpazoBaTenbHas moaroroBka B yupexacHusx CI1O).-URL:http//academia-
MOSCOW.IU —peXuM JOoCTymna: DJIeKTpOHHas OmOmmoTeka «academia-moscow».- Tekcr:
3JIEKTPOHHBIN

2)  PommonoB B.H. ®wmsuka: ydeOHOe mocoOue Ui CPeaHEro MpoQeCCHOHATBHOTO
obpazoBanust/ B.H.Poanonos.-2-e uzn.,ucnp. U gom. — Mocksa: HUznatensctBo FOpaiit,
2023.-165¢

3)  Jmutpuena B.®. ®dusuka: TexHonorundeckuii mpopmib: COOpHUK 3amad: ydeOHOE
u3nanue. —MockBa: Axanemus. 2024. — 256 c. (OOmeoOpa3oBareiibHas MOATOTOBKA B
yupexaenusx CIIO. URL:http//academia-moscow.ru —pexxum jaocTyna: DJIeKTpOHHasI

oubnnoreka «academia-moscow».- TeKCT:  3JIEKTPOHHBIMDIJIEKTPOHHBIE  W3JAHUS
(37IEKTPOHHBIE PECYPCHI)

1. «OtkpsiTas pusuka» http://www.physics.ru/

2. «Duzuka.ru» http://www.fizika.ru/

3. «BupTyanbHbIil METOJUYECKUN KAOUHET yUUTENsd (PU3UKH U aCTPOHOMUM
http://www.gomulina.orc.ru/

4, Caitt «®usuka B anumanusax» http://physics.nad.ru/physics.htm

5.  Mactep-knacc «XXuBas ¢pusuka» http:// www.int-edu.ru/hage.php?id=931

6. [Hudporas nadboparopust «Apxumen» (Jlaboparopusie paboThI O PUBUKE)
http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty f.htm

7. Bupryanbable nadopaTopuu (MHTEPAKTUBHBIE MOJENH PA3JIMYHBIX IPOIECCOB)

http://somit.ru/index_demo.htm

I[OHOJIHHTCJIBHLIQ HCTOYHUKH
1. anexTpoHHbIH pecypc  https://biblio-online.ru/viewer/62FA86E5-C6CA-469C-9261-
764FB46F5976#page/1

IK3AMEH

1. YcaoBuss arrecTauMu: arTecTtauys MNpoOBOAUTCS B (opMe 3K3amMeHa 10
3aBEPILICHUIO OCBOEHUS Y4eOHOro Marepuaja JAWCHUIUIMHBI W TOJIOXKHUTEJIbHBIX
pe3ynbTaTax TeKyUIEro KOHTPOJIS yCIIeBAEMOCTH.

2. BpeMs aTTecTanum: Ha NPOBEJICHUE aTTECTAIIUU OTBOJUTCSA 6 aCTPOHOMHYECKUX
4acoB, Ha MOATOTOBKY — 30 muHyT (2/3 akan. 4ac).

3.Ilnan BapuanTa
DK3aMeH MPOBOJUTCS B YCTHOM opme 1o Ousneram, B KOTOPOM COACPIKUTCS J1BA
TEOPETUYECKHUX BOIIPOCA U 33J1aya Ha TEMY M3 pasJiena.

4. OOmue ycja0BUs OLIEHNBAHUS
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OHCHKa I10 HpOMC)KYTO‘IHOﬁ aTTeCTallui HOCHUT KOMILJICKCHBIN XapaKTep M BKIKOYACT

B ce0si:
J pe3ybTAThI MPOXOXKIECHHUS TEKYILEro KOHTPOJIsS YCIIEeBaEMOCTH;
. pe3yJIbTaThl BHITIOJIHEHHUS aTTECTAIIMOHHBIX 3aJJaHUH,
o 3a4yeT MO BCEM JIabopaTOPHBIM paboTaMm.

5. Kpurtepuu oueHkH.
OueHka «omauuHo» CTaBUTCA B clIy4ae:
* 3HaHUSI, TOHUMAaHUs, TIYOUHBI YCBOEHUSI 00y4aloImUMCsl BCero o0bEMa MporpaMMHOTO
MaTepHana;
* YMEHHUSI BbIICIISATD IJIaBHBIE TIOJIOKEHUS B M3YYEHHOM Marepualie, Ha OCHOBaHUHU (PaKTOB
U MPUMEPOB 000011aTh, JE€NaTh BBIBOJbI, YCTAHABIMBATH MEXIUCIUIUIMHAPHBIC CBS3H,
TBOPYECKHU MIPUMEHATH MOJYyYCHHBIC 3HAHUS B HE3HAKOMOU CUTYaIINH;
* OTCYTCTBHS ONIMOOK W HEAOUYETOB MPHU BBHITIOJHEHWW 3aJaHUs, MPU YCTHBIX OTBETaX
YCTPAHEHHsS] OTACJIBHBIX HETOYHOCTEH C TIOMOLIBI0 JOIMOJHUTENIBHBIX BOIPOCOB
MpenojiaBaresisi, COOJNIONCHHUS KYyJbTYphl MHCBMEHHOM M YCTHOM pEYM, MpPaBHI
ohopMIICHUS TUCHbMEHHBIX pa0oT.
OueHka «xopouio» CTAaBUTCA B CJIy4dae:
* 3HAHUS U TIOHMMAaHMS BCEro M3YYEHHOTO MPOrPaMMHOIO Marepuaia; YMEHUS BbIICIATH
TJIaBHBIC TIOJIOKEHUSI B H3YYEHHOM MaTepuajie, Ha OCHOBaHMU (PAKTOB M MPUMEPOB
0000111aTh, JIeNIaTh BBIBOJIbI, YCTAHABIUBATh BHYTPUAUCIMILUIMHAPHBIE CBSA3U, IPUMEHSTH
MOJIyYeHHbIC 3HAHUS Ha TIPAKTUKE;
* HE3HAUUTENBHBIX (HETPYOBIX) OMIMOOK MPH BOCIPOU3BEICHUU M3YyUYEHHOTO MaTepuala,
COOJIO/IEHNST OCHOBHBIX TPAaBWJI KYJIbTYpbl MNHUCBMEHHOM M YCTHOM pe4H, MpaBuil
odopMIICHHS TTHCHhMEHHBIX padoT.
OueHka «ydosnemeopumesnbHo» CTABUTCA B cJyvae:
* 3HAHUS W YCBOCHMS MaTepuajga Ha YPOBHE MUHHMMAJIbHBIX TPEOOBAHUM MPOTPAMMBI,
3aTpyAHEHMS PU CAaMOCTOSITENIbHOM BOCIIPOM3BEICHUU COJIEPKAHUS,
* yMeHHsI paboTaTh Ha YpPOBHE BOCIPOM3BEICHHUS, 3aTPYJHEHUS IpPU OTBETaX Ha
BUJIOU3MEHEHHBIEC BOIIPOCHI;
* HaJIM4YMg HECKOJbKHUX HErpyObIX OHIMOOK (HETOYHOCTEW) MNpH BOCHPOM3BEACHUU
M3YYEHHOTO MaTepuasa, He3HAYUTEIbHOTO HECOOIO/ICHNS OCHOBHBIX MPABWI KYJIbTYPbI
MMCbMEHHOW U YCTHOW peuu, MpaBuil opopMIIeHUS] TUCbMEHHBIX PadoT.
Ouenka «Heyooe1emeopumenvHo» CTAaBUTCS B CJIy4ae:
* 3HAHUS W YCBOGHHUS MaTepHalia Ha YpPOBHE HIDKE MHUHHUMAIIBHBIX TpeOoBaHUM
MPOTPaMMBI, OT/ICIBHBIX MPECTaBICHUI 00 N3YYEeHHOM MaTepuare;
* OTCYTCTBHSI YMEHMI paboTaTh HA YPOBHE BOCIPOM3BEACHUS, 3aTPYIHEHUSI TIPU OTBETaX
Ha CTaHJapTHHIE BOTIPOCHI;
* HAJIM4YMS HECKOJbKHUX TpyOBbIX OIIMOOK, 3HAYUTEIBLHOTO HECOOJIIOJECHHS OCHOBHBIX
MpaBUJI KyJIBTYPHl TMCBMEHHOW W YCTHOW peyH, paBuil 0(pOpMIICHHUS TUCEMEHHBIX padoT;
* IOJHOTO HE3HAHUs W3YYEHHOrOo MaTepuana, OTCYTCTBUS AJIEMEHTApHbIX YMEHUU U
HaBBIKOB.

IlepeyeHb BONPOCOB U 3aJJaHUI /151 IPOBEACHUS IK3aMeHa
1. Mexanuueckoe nBrxeHue. Teno orcuera. MartepuanbHas To4yka. TpaekTopusi, MyTh,
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NepEMEILCHHUE.
2. Buapl npsIMOTMHENHOTO IBU>)KEHUS U €0 XapaKTEPUCTUKH.
4. KpuBosiMHEWHOE NBU)KEHUE: JABUKEHHUE Tela MOJ YIJIOM K FOPU30HTY, PAaBHOMEPHOE
JBH>KEHHUE IO OKPYKHOCTH.
5. Cuiibl B IpUpO/IE: cUjla TATOTEHUSI, 3aKOH BCEMUPHOTO TATOTEHHMSI, CUJIa TSKECTH, BEC
TeJa, CUJjla TPEHUS, CUJIbl YIIPYTOCTH.
6. JIlmramuka. 3akonbsl HeroToHa.
PaGoTa, MOIITHOCTh, KHHETHYECKAs ¥ TIOTCHIIUAIbHAS SHEPTHS.
8. Umnynbc. 3akOHBI COXpaHEHHS B MEXAaHHKE: 3aKOH COXPaHEHMsI MMITYJbCa, 3aKOH
COXpaHEHUS YHEPTUU.
9. Mexannyeckue KojieOaHus. Y CIIOBHS BO3HUKHOBEHHs KoyieOaHWi. Bumbl koneOaHui.
[TapameTpbl MEXaHUYECKOTO KOJIeOaHuUs.
10."'apmonnyeckue kosieOanws. MaTeMaTHdeCKHuii MasTHUK W TPY>KWHHBIA MasTHUKU.
Yrpyrue konebanus.
11.¥Yupyrue Bonssl. [lonepeunbie v Npo10abHbIE BOJHBI. XapaKTEPUCTUKHU BOJHBI.
12.3Byk. KamepToH. YcinoBus [ OLIYIIEHHS Y€TOBEKOM 3BYKa. XapaKTEPUCTUKHU 3BYKa:
CKOPOCTb, TPOMKOCTb, MHTEHCUBHOCTh, TOH, BEICOTA TOHA, TEMOP
13.OcHOBHBIE TOJOXKEHUS MOJIEKYJISPHO-KUHETHYECKON TEOpHUH U  SIBJICHUS HX
MOATBEPKAAIONINE. ArperaTHbIe COCTOSIHUS BEIIECTBA.
14.Macca u pa3mepsl Mosiekynd. [loHsTHe 0 TemmepaType ¥ BHYTPEHHEW SHEpPTUM Teja.
JaBnenue rasza. [lonstue Bakyyma.
15.Xapakrepuctruka razoo0pa3HOro coctosiHus BewlecTBa. MneanbHblid raz. OCHOBHBIE
YPaBHEHHUS MOJIEKYJISIPHO-KMHETUYECKON TeOpHH. AOCOMOTHBIN HyJb. TemnepaTypHbie
IIKAJIBI.
16.TepmonuHammueckue mapameTpsl raza. OObeTUHEHHBIN Ta30BbI 3aKOH. YpaBHEHHE
MenneneeBa — Knaneiipona. CBsi3b MEXIy IaBJICHHUEM M CPEIHEH KHUHETUYECKOU
DHEpPrueu MOJIEKYJ rasa.
17. U3ompornieccsl. ['padviku v 3aKOHBI M30TPOIIECCOB. ATabaTHBIN Mpoliecc.
18.Buytpennsisi aHeprusi Tema. TeruoobmeHn. Bunmbr  TemooOMena. M3menenue
BHYTPEHHEH OJHEPIUM I[PU HATPEBAHUU U OXJAXKICHUU. YPABHEHHE TEILIOBOIO
OasaHca mpu TerI000MeHe.
19.3akonsl coxpaHeHusi sHeprud. llepBoe Havano TepmoguHamMuku. IIpuMeHnenue
NEpPBOro Hayaiaa TEPMOJIMHAMUKH K U30MPOLECCaM B UI€AJILHOM rase.
20.Tapoo6pa3zoBanue u koHaeHcanus. Mcmapenue. Temmora mapooOpa3oBanus. Kunenwue.
VYpaBHeHue TeroBoro 0anaHca mpu napooopa3oBaHUM U KOHAeHcauu. Kputuueckoe
COCTOSIHUE BEILIECTBA.
21. BnaxxHocth BO3ayxa. AOCOTIOTHAS W OTHOCHTENbHAS BIIAXKHOCTH Bo3ayxa. IIpuOopsr,
JUISL ONIPEIEIEHNS BIAXKHOCTH BO3/1yXa.
22. XapakTepucTHKa KUJIKOTO COCTOSIHUS BelecTBa. Cuia MOBEpXHOCTHOTO HATSXKCHHUS.
23.CmauynBaHue U HE CMaYMBaHUE: KPA€BOM yroJi, MEHHUCK, JIaBJICHNE, KAMWIISIPHOCTb.
24.XapakTepucTuKa TBEPJOTO COCTOSHUS BemlecTBa. Kpucrammnueckas peiieTka, ee
nedexTsl. Bunbl kpuctamuyeckux cTpykTyp. Buasl gedopmarimii.
25.Mexanndeckoe HampspkeHne. CBOMCTBA TBEPHBIX TEJ: YINPYTrOCTh, IMIACTUYHOCTD,
XPYNKOCTh U TBEpHOCTh. 3akoH ['yka. Ilpenmen ympyroctu, paspyliaromiasi Harpyska,
3anac MpOYHOCTH.

~
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26.[InaBnenue u KpuctauM3anus. Y AelibHas TEIIoTa TUIaBJIeHUs. Y paBHEHUE TEIJIOBOTO
OaslaHca NpH MJIaBICHUH U KPUCTAIA3AINH.

27.TennoBoe pacmmpeHue Ten. JluHeliHoe W 00BEMHOE pacHIMpeHHe TBEPABIX Tl U
KUJKOCTEN. 3HAUCHHE TETUIOBOTO PACIIMPEHUS TEN B IPUPOJIE U TEXHUKE.

28.3aKkoH coxpaHEeHHMs 3apsAnoB. B3aumonelcTBHE HSIIEKTPUYECKUX 3apsOB. 3aKOH
Kynona. J[usnekTpudeckas MpOHULIAEMOCTh CPEBL. 3aps HJIEKTPOHA.

29.DnmekTpudeckoe  mose.  HampsokeHHOCTh — dJeKTpudeckoro  mojisd.  Jluaum
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJist. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

30.PaboTa »smekTpuveckoro mojs TpH TepeMenieHun 3apsna. [lorennuman. PasHocThb
NOTEHIMAJIOB U HanpspKeHUe. CBA3b MEXAY HAIPSKEHHOCTBIO MOJIS U HAIIPSIKEHUEM.

31. [IpoBOAHUK B 3IEKTPUUECKOM TOJE. [IMINEKTPUK B AIEKTPUUECKOM TOJIE.

32. DNEeKTPOEMKOCTh TPOBOJHUKA. YCIOBUS, OT KOTOPBIX 3aBUCUT JJIEKTPOEMKOCTh
POBOJHUKA. EMUHUIIBI 3JIEKTPOEMKOCTH.

33. Konnencarop. XapakTepucTUky KoHJeHcaTopa. Bunbsl konaencaropoB. CoelvHEHUE
KOHJIEHCATOPOB B OaTapero.

34.I1oCTOSIHHBIN 3JEKTPUYECKUN TOK. 3aMKHyTasl 3JeKTpuueckas Lenb. HampasieHue
IIEKTPUYECKOTO TOKA.

35. ConpoTHBiIeHHE NPOBOJHUKA. 3aBUCUMOCTh CONPOTUBIICHUS OT MaTepuania, JUIMHbI U
IUIO[A  TONEPEYHOr0  CEYEHHs  IPOBOJHUMKA M OT  TEMIEpaTypsl,
CBEPXIIPOBOAMMOCTB. 3aKOH OMa ISl y4acTKa LEIH.

36. DKBUBAJICHTHOE COMPOTHUBIICHUE MPOBOTHUKOB. [locienoBarensHoe M mapajuiedbHOE
COEIMHEHUE MPOBOJIHHUKOB.

37.2/1C uctounmnka Toka. BHemHss u BHYTpeHHsIS yacTH 1enu. 3akoH OMa s MOTHOM
LEIH.

38.PaboTa, MOIIHOCTH M TEIUIOBOE ACWUCTBUE DJICKTPUYECKOTO ToKa. 3akoH JIKOyis-
Jlenna. Kopotkoe 3ambikanue. [[pakTnueckoe NpuMEHEHNE TEIUIOBOTO IEMCTBUS TOKA.

39. DnekTponuTUdecKkas Auccormaiusa. JnekTponm3. 3akoHbl Dapanes. TexHudeckoe
IIPUMEHEHUE IEKTPOIU3A.

40.Nonuzamust raza. Buael paspsgoB B razax. Ilonsarume o mmasme. CBolicTBa u
IIPUMEHEHUE AIEKTPOHHBIX ITyYKOB.

41. DnexTpuueckuii TOK B Bakyyme. JIByxanekTpoaHas namna (auon). TpexanekTpoaHas
jammna (Tpuon). 3HaYeHHE CETKU. DIEKTPOHHO-Ty4YeBas TpyOKa.

42. DNEeKTpUYECKUI TOK B TOMYNMpoBOoAHMKax. COOCTBEHHAsI M TIPUMECHAs MTPOBOAMMOCTH
MTOJIYTIPOBOJHUKOB. DJIEKTPOHHO-ABIPOYHBIN EPEXO.

43.MarautHoe mone. Marautel. JIMHUM MarHUTHONW WHAYKIMH. MarHuTHOE ToJie
NPSIMOJIMHEMHOTO TOKa, KPYroBOoro Toka M coseHouga. Cuina B3auMOAEMCTBUS
napajuielIbHbIX TOKOB.

44.Cuna Awmnepa. IlpaBuiio neoit pyku. OgHOpoaHOE MarHuTHOe mnoJie. PaboTta mpu
nepeMeNieH!H MPOBOJAHUKA C TOKOM B MAarHUTHOM ToJie. MarHUTHBINA MOTOK.

45. [lapamarHuTHble, JWMAMarHUTHBIE U (peppomMarHWTHBIE BeliecTBa. HamarHmdvBaxve
MAarHeTHKOB.

46. Cuna Jlopennia. JIprkenre 3apsiia B MAarHuTHOM 1iojie. [ [paBuiio sieBoit pyku.

47. SIenenne snekTpoMarHuTHOM WHAYKIWM. [IpaBuno mpaBoit pyku. Ombitel Dapanes. 3akoH

Jlentia nyist anexTpoMarauTHOM MHAYKIWK. O.J1.C. uHIyKImn.
48.BuxpeBoe anexTpudeckoe mone. BuxpeBble Toku. SIBnenme camomHmykimu.  3.J[.C.
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CAMOMHIYKLIMU. DHEPTUsl MArHUTHOTO TTOJIS.

49.TlepeMenHblit TOK. [IpuHITUTT AEHCTBUS 2JIEKTPOTreHEepaTopa.

50. [eicTByrolye 3HaYeHUs! CUJIbI TOKA W HamnpsbkeHus. KoHpeHcarop u KaTylka B Lenu
MIEPEMEHHOT0 TOKa. AKTUBHOE COITPOTUBJIEHUE. DIIEKTPUUECKUM PE30HAHC.

51. Tpaucdopmatop. [IpousBocTBo, nepenaya U NOTpedICHUE ANEKTPOIHEPTUH.

52. DneKkTpoMarHuTHbIE Koj1eOaHusI U BOJIHBL. DJIEKTPOMArHUTHOE TI0JIE KaK OCOOBINA BUI MaTepHHL.
N300perenue paauo [lonoBbm.

53. IIpupona ceeta. Pactipoctpanenue cBera. Mcrounmku cBeta. CKOPOCTh PacpoCTpaHeHHUsT CBETa
B Pa3IMUHBIX cpenax. OTpakeHue U NpeioMIICHUE CBETA.

54. CoOuparorime ¥ paccerBaroIIie JMH3bL, U MX XapaKTepucTHKU. [locTpoeHne m300pakeHmit
MPEIMETA, CO3/IABAEMBIX JINH30.

55. SIpnenusi, 0OBSICHEMbBIC BOJIHOBBIMU CBOMCTBaMH CcBeTa. MHTephepenmms ceta. Jludpakims
ceera. [ludpakiionHas pemerka. [lomspu3arps cBeTa.

56. qucniepcus ceera. [{Beta Ten. YibtpaduoneToBas 1 MH(ppakpacHast 00JIaCTy CIIEKTpa.

57. Criextpockort. CriekTpasibHbIii aHaim3. PentreHoBckoe u3imydenue. [kasa ameKTpoMarHuTHBIX
BOJIH.

58. SIBnenHus1, 0OBsICHSIEMbIC KBAHTOBBIMU CBOWMCTBAMH M3TydeHMs. JlaBlieHHe CBeTa, XUMHUYIECKOE
neiictBre cBera. BHelHumii v BHyTpeHHUE (oToanekTprdeckuil 3(dekT. 3akoHbI BHEIITHETO
dotoaddekra.

59. CrermasibHast Teopyisi OTHOCHTEILHOCTH DiHIITelHa. [locTyars! DiHiTeiHa.
OTHOCUTENBEHOCTB JUIMHBI Y MPOMEXKYTKA BpeMEHH. CBS3b MEXTy MAaCCOW U SHEPTUEH.

60. Ctpoerne aromuoro sapa. Snepreie peakmmm. Helitpon. PammoaxtuBHOCTE. M30TOMEL
I[onsTre o snepHbIx cuitax. JlegekT Mace aTOMHBIX siIep. JHEPrus CBS3U.

61. Jlenenne TsDKeNbIX aTOMHBIX siep. Llemnas peaxums neneHus. SnepHbni B3pbIB. SnepHbIid
peaktop. TepmosinepHas peakips. [ lomydeHne paaroakTUBHBIX M30TOIOB U KX IPUMEHEHHE.

BapuaHTsl 3a1aHMi ISl TPOBEACHUSA IK3aMEHA
JK3aMeHAIIMOHHbIE ONJIEThI:

®I'GOY BIIO . VYTBEPXAIO:

«[letepOyprckuii rocyjapcTBeH- IK3AMEHAILIMOHHBIA BUJIET Ne 1 3amectutens qupektopa mo YIIP
HBI YHUBEPCUTET MyTeH coodie-

HUS UMIiepaTopa Anekcanapa | » [10 TUCUUILIMHE OOﬂ 13 ®usmka N.E.MapunenkoB

(TIT'YTIC) [IpencenaTens MUKIOBO

KOMHCCHH
Bpsirckuii bumman [ITYTIC cneuuanbHocTh 23.02.01
2025/2026 yuebubiii rog o4Has popma 0OydeHus B.H.Ilanomnukosa
1 kypc 2 cemectp

1. Mexannueckoe nBmxkeHue. Temo orcuera. MarepuanpHas Todka. TpaekTopus, IyTh,
IIEPEMEIICHHUE.

2. [IpoBOJHUK B 3JICKTPUUECKOM TT0JIe. JIMAJIEKTPHUK B DJIEKTPUIESCKOM TIOJIE.

3. 3amaua: O6wem raza npu 0°C pasen 201. Kakoit 00béM OynieT 3aHMMAaTh 3TOT T'a3, €CIU
ero m3odapuuecku HarpeThb 10 273°C?

Ilpenooasamens
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OI'BOY BIIO . YTBEPXJIAIO:
«ITerepOyprekuit rocyIapCcTBeH- I9K3AMEHAIIMOHHBIU BUJIET Ne 2 3amecTHTENb TUPEKTOPA  TIO
HBI YHUBEPCUTET IMyTel coobIe- VIIP
HUA UMIIEpaTopa AneKcaHﬂpa I » 10 ,Z[I/ICHI/IHJ'II/IHG OOI[ 13 @HSI/IKa
(IIT'YIIC) H.E.MapuHeHKOB
[peacenarens UKIOBOM
Bpsinckuii duman [IIYTIC crrenuanbHOCTh 23.02.01 KOMUCCHH
2025/2026 yuebusiii rox ouHasi hopMa oOy4deHus B.H.Illanomn#ukoBa
1 kypc 2 cemecTp

1. Buasl npsAMOIMHEMHOTO ABUKEHUS U €T0 XapaKTEPUCTUKH.

2. BJICKTPOCMKOCTL ITPOBOAHUKA. YCHOBI/IH, OT KOTOPLIX 3aBUCHUT IJICKTPOCMKOCTD
ITPOBOJHHKA. EI[I/IHI/IHBI QJICKTPOCMKOCTH.

3. 3anava:
I"a3 coBepima paborty 8% 1071 IIpH [Iepe1adye €My KOJIUYECTBA TEIIOThI 10° 1Tk Uemy

PaBHO U3MCHCHHC BHYTpeHHGﬁ OHCPIUU I aza? OXJIEII[I/IHCH HJIN HAI'pCJICA T’ az?

IlIpenooasamens

7. Pexomenayemasi JurTeparypa st pa3pa00TKM OIEHOYHBLIX CPeACTB H
NMOATOTOBKH 00YYAKOIIMXCS K IK3aMEHY:
OcHOBHBIC TEYATHBIC U JICEKTPOHHBIC H3IaHUSA

1) HOmutpuea B.®D. ®usuka s npodeccuit U CHENHAIBHOCTEH TEXHUYECKOTO
npobuns.: ydeoHoe wuzmanme / B.D. JmurpueBa.—MockBa;  Axamemwus, 2022. —
448c.(O6meobpa3oBarebHas noarotroska B yupexaeHusx CI10).-URL:http//academia-
MOSCOW.IU —peXXuM JoCcTymna: DJIeKTpoHHas OmbinoTeka «academia-moscow».- Tekcr:
3JIEKTPOHHBIN

2)  PommonoB B.H. ®wusuka: ydyeOHOoe mocoOue uis cpeaHero mpodeCcCHOHATIBLHOTO
obpazoBanust/ B.H.Pomgmnonos.-2-¢ usn.,ucnp. U gom. — MockBa: MUzmatenscTBo FOpaiir,
2023.-165¢

3)  Jmutpuena B.®. ®dusuka: texHonorndeckuii nmpopmib: COOpHUK 3a7ad: ydeOHOE
m3nanue. —MockBa: Axkaaemusa. 2024. — 256 c. (O6meoOpa3oBaTeibHasl MOJATOTOBKA B
yupexaeHusix CIIO. URL:http//academia-moscoOw.ru —pexxum poctyna: DIeKTpOHHas
oubnuorexka «academia-moscow».- TeKCT:  AIEKTPOHHBIMDNEKTPOHHBIC  W3JAHUS
(2TIeKTPOHHBIE PECYPCHI)

1. «OTtkpbITas pusuka» http://www.physics.ru/

2. «Dusuka.ru» http://www.fizika.ru/

3. «BuptyanbHbIil METOAMYECKUN KaOMHET yUUTesl (PU3UKU U aCTPOHOMUK
http://www.gomulina.orc.ru/

4, Caiit «®u3uka B anumamsax» http://physics.nad.ru/physics.htm

5. Macrep-knacc «Kusas pusuka» http://www.int-edu.ru/hage.php?id=931
6. [Hudporas nadboparopust «Apxumeny (Jlaboparopubie padboThI 10 HUZUKE)

http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty f.htm
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7. Buptyanbnple nabopatopun (MHTEPAKTUBHBIE MOJEIM Pa3IUYHBIX IPOIIECCOB)
http://somit.ru/index_demo.htm

JIONOJIHUTEIbHbIE HCTOYHHKH
1. snekTpoHHBIH pecype  https://biblio-online.ru/viewer/62FA86E5-C6CA-469C-9261-
764FB46F5976#page/1
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