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OO0JracTh MpUMEHEHUS, TSN 1 3a1a9¥ (POHIA OIIEHOYHBIX CPEACTB

Onmcanne mokaszareiei M KpUTEPUEB OIECHUBAHHUA KOMIIETEHIIHH, (JOPMHUPYEMBIX B IpOIecce
OCBOEHUS TUCITUTUTAHBI (MOIYIIS)

[lepedens KOMITETEHIIHIA C YKa3aHEM 3TanoB ux GopmupoBanus B nporecce ocsoerns OITOIT
Orarsl GopMUPOBAHUS KOMITCTCHITHHA

[Nokazarenu ypoBHeW c(OPMUPOBAHHOCTA KOMIIETCHIIMM Ha 3Tanax ux (HOpMUPOBaHUS,
OIMKCaHUE IITKAT OIICHUBAHUS

[Nokazarenu ypoBHel c(hOPMUPOBAHHOCTH KOMITETCHIIMN Ha dTarax ux

hopmupoBaHUS

OnucaHue 1Kaa OlCHUBAHUS

TunoBple KOHTPOJBFHBIC 33/IaHUS, WHBIE MaTepHaIbl H METOJAWYECKHE PEKOMEH/IAIINH,
HE00XO0IUMBIE JIJIS OIICHKU C(hOPMHUPOBAHHOCTH KOMIICTCHITUI

B npouecce ocBoeHust OITOIT

3amaHus ¥ BOIIPOCHI JJIs1 BXOAHOTO KOHTPOJIS

OneHoYHBIE CpEeICTBA H KPUTEPHUHU CPOPMHUPOBAHHOCTH KOMIIETEHITNH

3anaHus 115 MPOMEXYTOUHOM aTTecTaluu (3a4eTa u (WIn) 3K3aMeHa)



1. O6aacTh npUMeHeHUs, iU U 321241 GoH/AA OLIEHOYHBIX CPeICTB

®onrnx omeHouHBIX cpenctB (POC) sBIsSETCSs HEOTHEMIIEMOM dYacThio pabodeil mporpaMMbl
JUCIUIUIMHBL  «QJeMeHTapHast HU3NKay U TMpenHa3zHaueH JUIS  KOHTPOJsSI H  OICHKH
00pa30BaTeNbHBIX TOCTIKEHUHA OOydJaromuxcs (B T.4. IO CaMOCTOSTENBbHON paboTe CTYAEHTOB, nanee —
CPC), ocBOMBIINX POTPaMMy JTaHHOW AMCIUTUTHHEI.

Lenbro GoHIA OLIECHOYHBIX CPEJICTB SIBISICTCS YCTAHOBJICHUE COOTBETCTBHS YPOBHS TOATOTOBKH
obyuaromuxcsi  tpeooBanusm @DI'OC BO mno HamparineHuro moaroroBku/crermansaoctd  08.03.01
«CTpOUTETBCTBOY

PabGoueit  mporpaMMoil = IHCHHUIUIMHBI  «OJeMEHTapHas GHU3HKay MPeyCMOTPEHO
(hOopMUPOBaHUE CICITYIOIIUX KOMITCTCHITHIA:

OIIK-1. CriocobeH pemrath 3amadn MpodecCHOHATBHOW NEATEIFHOCTH HAa OCHOBE HCITONB30BAHMUS
TEOPETUYCCKUX U TPAKTUYCCKUX OCHOB C©CTECTBCHHBIX M TEXHMYECKUX HAYK, a TAK)KE MaTEeMaTHUYECKOTO
amnmapara

2. OnucaHue Moka3aTesieil 1 KPUTEPHEB OLIECHUBAHUS KOMIIETeHIN, (POPMHPYEMBIX B
npoiecce 0CBOEHUs TUCHUMIMHBI (MOTYJIs1)

Onucanue IoKa3zaTeleld W KPUTCPUCB OIICHWBAaHUS KOMIICTCHLMH, (OPMHPYEMBIX B IpoIliecce
OCBOCHUS TUCIUIUIMHBI (MOAYJIS), M HCIIOJIb3YEMbIC OLIEHOYHBIC CPEJICTBA MTPUBEICHBI B TabuIe 1.

o Tecm ons nposedenus sauema | ougpepenyuposannoco 3auema (3auema c oyenxoti) |
9K3aMeHA

e 3aodanus | sonpocwer ons nposedenus sauema | ougpgepenyuposannozo 3auema (3auema c
OYeHKo) / IK3ameHa



2.1.IlepeyeHb KOMIIeTeHIMI ¢ yKa3aHHeM 3TanoB ux ¢popmuposanus B npouecce oceoenus OINOII

Taoauna 1

Ko n nanmenoBanue
dhopMHUpyeMOil KOMIIETESHITUN

Kon n naumeHnoBanue nHauKaTopa
JOCTUXEHHS PopMUpyeMOit
KOMITETEHIIUHT

Kputepuu onienuBanus

HanmeHnoBaHue KOHTPOJIUPYEMBIX
pa3zenoB U TEM

OIIK-1. CnocoGen pemaTsb
331244 Ipo(hecCUOHATBHON
IeSATEeIbHOCTH Ha OCHOBE
UCIIOJIb30BaAHUS
TCOPCTUYCCKHUX U
HPaKTUYECKHX OCHOB
€CTECTBCHHBIX M TEXHHUYECKUX
HayK, a TaKKe
MaTeMaTU4eCcKOro arnmapara

OIIK-1.1. BeisBnenue u
Kiaccupukanus Gpu3nIecKux
MPOIIECCOB, IPOTEKAIOIIUX HA
00BeKTEe MPOPEeCCHOHATBHON
NS TeTbHOCTH .

3HaeT knaccuuKauo GU3NIECKUX
MPOIIECCOB, MPOTEKAIOIINX Ha OOHEKTE
poQeCCUOHATBHOM e TeILHOCTH
Crnoco0eH kinaccupuuupoBaTthb
(U3NYECKHX X MPOIECCOB, MPOTEKAIOIINX
Ha 00BeKTe MPOdheCcCHOHATHHOM
JIeSITeIIbHOCTH

Knnemaruka MMOCTYIIATCIIbHOI'O b4l
BpalIaTCJIbHOI0 ABMIKCHUA

OIIK-1.2. Onpenenenue
XapaKTEPUCTHK (PU3UIECKOTO
rpoiiecca (SIBJICHUS), XapaKTePHOTO
U1l 00BEKTOB MPOGeCCHOHATBHOM
JesTeTbHOCTH, HA OCHOBE
TEOPETUYECKOT O
(PKCTIEpUMEHTATIBFHOTO)
WCCIICIOBAHMS .

3HaeT MPUHIUIIMATIBLHBIE OCOOEHHOCTH
MOJICTTUPOBaHUS (PUIUUYECKHUX ,
npeIHa3HAYCHHBIC ISl KOHKPETHBIX
TEXHOJOTHYECKHUX MPOIECCOB.
CnocobeH HCIoiab30BaTh OCHOBHBIC
3aKOHBI €CTeCTBEHHOHAYYHBIX
JTUCIIUTIINH, TIPaBUIa IIOCTPOCHUS
TEXHUUYECKUX CXEM M YepTexel

JnHamuka MOCTYIATEIBHOTO
NBUYKEHUS
3aKOHBI COXpPAaHEHHUSI B MEXaHUKE

CraTuka TBEpAOro Tejia
MexaHHuKa )XKUIKOCTEN 1 ra30B

OIIK-1.4. [IpencraBieHue 0a30BBIX
11 TpOo(eCCHOHATIBHOM Cephl
(u3MYECKUX MPOLECCOB U SBJIECHUN B
BHJIE MATEMAaTHYECKOTO(HX)
ypaBHEHUs(I1)

3HaHue 0a30BBIX JJIS
npodeccnoHaabHOM chepbl PprusnuecKkux
MPOLIECCOB U SIBJICHUI B BUJIE
MaTMaTHYECKUX YpaBHEHHH.

MexaHnJecKiue KoJieOaHWs U BOJIHEL.

3BYK.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun

D1EeMEHTBI TECPMOIAUHAMUKHU.

lI3MeHEeHHe arperaTHoro COCTOSIHUS
BEIECTBA

OIIK-1.5. Bei6op 6a30BbIX
(GU3NIECKUX 3aKOHOB ISl PEIICHHS
3a7a4 mpodeccnoHaIbHOM
JeSTeTbHOCTH

3HaeT OCHOBHBIX (PU3MUYECKHUX SBICHUM,
3aKOHOB M TEOpPUU KIIACCHYECKOW U
COBPEMEHHON (PU3UKH.

DIIEKTPOCTaTHUKA

ITocTOSIHHBIN TOK. DNEKTpUYECKUI
TOK B Pa3JINYHBIX Cpelax
MarsutHo€ nozie.




Cnoco0eH  HCIONB30BaTh  OCHOBHBIX
GU3MYECKUX  SIBJICHUH, 3aKOHOB U
TEOPUU KJIACCUYECKOM M COBPEMEHHOMU
buzuku

OIIK-1.7. Pemienue ypaBHEHUH,
OIUCHIBAIOUINX OCHOBHBIE
¢bu3nvecKne nporeccsl, ¢
IPUMEHEHUEM METOJI0B JTUHEHHON
anreOpbl 1 MAaTEMaTUYECKOTO aHAIM3a

3HaHWE METOOB JIMHEHHOW anreOpnl H
MaTEeMaTUYeCKOro  aHajiau3a TS
pelIeHUs] YpaBHEHUM, OIKMCHIBAOIINX
OCHOBHBIE (PM3UYECKUE TPOLIECCHI.

Cnocoben IIPUMEHUTH METObI
JIMHEWHON ayreopsl u
MaTeMaTHYeCKOro  aHajiu3a Ui

pelIeHUsl YpaBHEHHUM, OINMCBIBAFOLINX
OCHOBHBIE (PM3UYECKUE MPOLIECCHI.

DNEeKTpOMarHuTHAsE HHIYKIHSL.
DJeKTpOMarHuTHbIE KOJIeOaHuUs U
BOJIHBIL. IlepeMeHHBIN TOK.

OIIK-1.8. O6paboTKa pacyeTHBIX H
IKCIIEPUMEHTAIIBHBIX JIaHHBIX
BEPOSITHOCTHO-CTATUCTHICCKUMHU
METOJIaMH

3HaHue TEOPETUYECKUX OCHOB
00paboTku pacyeTHBIX u
AKCIIEPUMEHTATBHBIX TTAaHHBIX

BEPOATHOCTHO-CTATUYECKUMHU METOJIaMHU
Crioco6GeH NpUMEHSTh Ha MPaKTUKE
TEeOopeTUYecKe 3HaHUs 00pabOTKH
pacUeTHBIX M IKCIEPHUMEHTATBHBIX
JAHHBIX ~ BEPOATHOCTHO-CTATHMYECKUMU
METOJIaMU TIPU PEIICHUH WHXKCHEPHBIX
3a1a4

Ornrtuka. 3aKOHBI TEOMETPUIECKOM
ONTHUKHU

DOneMeHThl GU3HUYECKOMN ONTUKA
ATOM U aTOMHOE ]IpO




2.1.2. 9ranbl popMUpOBaHUS KOMIIETEHIIHIT

ChopMUpPOBaHHOCTh KOMIIETEHIINH MO TUCIUIUINHE «DIIeMEeHTapHas (U3MKay ONpeleNsaeTcs Ha CIeAYIONIHX TPEX dTarnax:
1. Oran Tekymux arrecranmii (Tekymme arrecranuu 1-3; CPC)
2. JTan mpoMeKyTOYHBIX ATTECTAIUH (3a4eT, 3K3aMCH)

Ta6auna 2
Jrtansl (OopMUPOBAHMA KOMIIETEHIIUI
Koz . JTan TeKyIHX aTTeCTAlMI JTan npoMe:K. aTrect.
KOMIIeTeH it
no ®rocC - 6-10 nen. 11-15 uen. 1-17 uen. 18-20 uen.
1-5 nen. -
- Tekyias Tekyias CPC KII [Ipomesx.atTecT.
Tekymas arrecr. 1 aTTecT.2 arrect.3 (otuer) (mosicu.3am., 'M) -
(xoHTp.pab. 1) (koHTp.pab6.2) | (koHTpP.pab.3)
1 3 4 5 6 7 8
OIlK-1 + + + + - -

CPC — camocTosTenpHas paboTa CTy/I€HTOB;

KP — xypcoBas pabora;

KII — xypcoBoii mpoeKT.

3HaK «+» COOTBETCTBYET (POPMHUPOBAHUIO KOMIIETEHIIHUH.




2.2. Iloka3zaTesau ypoBHeii chopMHPOBAHHOCTH KOMIIETEHINIT Ha ITAaNAaxX UX GOPMHUPOBAHNS, ONIMCAHUE IIKAJI OLleHUBAHMS

2.2.1. Iloka3aTesiu ypoBHeii ¢(popMHUPOBAHHOCTH KOMIIETEHIIMI Ha dTanmax X (pOpMUPOBAHUS

Pe3ybTaToM OCBOCHUS TUCHUIUIAHBL «JJIEeMEHTapHas (PU3UKAY SIBISETCS YCTAHOBICHHE OJHOTO M3 YPOBHEH C(HOPMHUPOBAHHOCTH KOMIICTEHIIHIA:

BBICOKMIA, ITOBBILIEHHBIHN, 0a30BbIH, HU3KUH.

Tadauna 3
OomenpodgeccuoHaabHbIE/
Yposenn YHuBepcajibHbI¢ KOMIIETCHIIUH npodgeccuoHaIbLHbIE
KOMIICTCHIIHH
Bricokuii CdhopmupoBanbl YeTkHe CUCTeMHBbIe 3HaHus © | OOydalolmuMcsi yYCBOEHa  B3aMMOCBS3b OCHOBHBIX

(OLIEHKA OTIUIHOY, «3aUTCHOY)

IpeaACTaBJICHUA 10 AUCHUIIIIUHE.
OtBeTH Ha BOIIPOCHI OLCHOYHBIX CPEACTB IIOJHBIE U

NOHATHHA JAWCUMIUIMHBL, B TOM 4YHCJIE ISl PELICHUs
npodecCuOHANBHBIX 3a1ad.

BEpHBIE. OTBeTH Ha BOTIPOCHI OLICHOYHBIX CpencTB
JaHbl pa3BepHYThIE OTBETH HA JOTOJHUTEIILHBIC CaMOCTOSITCITLHEI, HCYEPIBIBAOIINE, colepKaHue
BOIIPOCHI. BOIPOCa/3a/1aHuUsl OLICHOYHOT'O CPEICTBA PACKPBITO MOJHO,
OO0y4aromumcst MIPOJIEMOHCTPHUPOBAH BBICOKHMH | mpoecCHOHanbHO, TIpaMOTHO. JlaHBI  OTBETHI  Ha
YPOBEHb OCBOCHUS KOMIICTCHITIH JIOTIOTHUTEIHHBIE BOTIPOCHL.
OO0y4JaroIUMCs IPOJICMOHCTPUPOBAH BHICOKUN YPOBCHB
OCBOCHHS KOMIICTCHITIH
IToBbIIeHHBIN 3HaHus W npexacraBieHus 1o guciumuinHe | CHopMHUpOBaHBI B IIEJIOM  CHCTEMHBIC 3HAaHUS U

(OLIeHKa «XOopouo», «Sa‘ITeHO»)

c(hOpMHUPOBAHBI HA MTOBHIINIEHHOM YPOBHE.

B oTBeTax Ha BOmpOCHI/3a]aHUS OIEHOYHBIX CPENICTB
W3JI0’)KEHO TIOHUMaHHWE BOIPOCAa, JAaHO JOCTATOYHO
moApoOHOE  OMHCaHWE OTBETa, TPHUBEACHH U
PACKpPBITHI B TE3UCHON )OPME OCHOBHBIC MTOHSTHUS.
OTBeT oTpakaeT MOJIHOE 3HAaHUE MaTepuala, a TaKKe
HaJIMYue, ¢ He3HAUUTEIIbHBIMU MPOOEIIaMy, YMEHUN U
HAaBBIKOB MO M3y4aeMOH JucuuIuiuHe. JlomycThmbl
e/IMHUYHBIE HErpyOBbIe OINOKH.

OO0yuaromuMcs TPOJIEMOHCTPUPOBAH  TTOBBIICHHBII
YPOBEHBb OCBOCHUS KOMIIETCHIINH

MPEJICTaBICHUS 110 JUCLIUIUINHE.
OTBeTH Ha BONPOCHI OLICHOYHBIX CPEJCTB IOIHBIE,
IPaMOTHEIE.

IIponeMOHCTpHpPOBaH MOBBIIIEHHBI YPOBEHb BIIaICHUS
MPAKTUYECKUMH YMEHUSMHU U HaBbIKaMH.

JomycTuMbl eTuHIYHBIE HETpyOble OMIMOKH MO X0y
OTBETa, B IPUMEHEHUH YMEHUH 1 HaBBIKOB

bazoBerit
(oTIeHKA «yIOBICTBOPUTEIHHOY, «3aUTCHOY)

OTBeT OTpakaeT TEOPEeTUYECKHE 3HAHUS OCHOBHOTO
MaTepuasa JUCHUIUIHHEL B 00beMe, HEOOX0IUMOM IS
nanpHenmero ocsoennst OITOIT.

OOy4JarImuiicss A0MyCKaeT HETOYHOCTH B OTBETE, HO
oOiamaer HEOOXOOWMMBIMHM  3HAHHUIMH  JUIL  HX

OOyuaromuiicst BiaJgeeT 3HaHUSIMU OCHOBHOI'O MaTepHail
Ha 0a30BOM ypOBHE.

OTBeTHl Ha BOMPOCH! OIICHOYHBIX CPEACTB HETIONHEIE,
JTOTTYIIIEHbI CyIIECTBEHHBIE OIIMOKH.
[IponemoHCTpUpoBaH  0a30BbI  YpPOBEHb  BIaJEHHS




OobmenpogeccuoHaabHbIe/

YpoBenb YHuBepcajabHbIe KOMIIECTEHIIUT npogeccuoHAJIbHbIE
KOMIIeTeHIIUH
YCTpaHECHHUS. MPaKTUYECKUMU YMEHHAMU 5 HaBBIKaMHU,

OO6y4aromumcst MIPOIEMOHCTPHPOBAH
YPOBEHb OCBOCHHUS KOMIICTCHITUU

0a30BbIit

COOTBGTCTBYIOHII/Iﬁ MHHHUMAJIBHO H606XOI[I/IMOMy YPOBHIO
AJId pCIICHU HpO(bCCCI/IOHaJ'H)HBIX 3aga4

Huzkuit
(o1IeHKa «HEYOBIETBOPUTEILHOY,
«HE 3a4TCHOY)

HCMOHCTpI/IpyeT TIOJITHOC OTCYTCTBUE TCOPETUUCCKUX 3HAaHUU MaTte€puraia JUCHUILUIAHBI, OTCYTCTBUEC IMPAKTHYCCKUX

YMEHUI U HABBIKOB




2.2.2. Onucanmne mMKaJ ONEHUBAHUSA

B ®I'BOY BO «AI'TY» BHenpeHa MOIYJIBHO-PEUTHHTOBAsI CUCTEMAa OIEHKH YIeOHOH NeATeIhHOCTH
CTYJICHTOB. B COOTBETCTBUU C ATON CUCTEMON MPUMEHSIOTCS MATUOANIbHAS, IBaIaTHOANBHAS H CTOOATbHAS
LIKaJIbl 3HAHWUW, YMEHUW, HABBIKOB.

IIxajabl oneHUBaHUuA

MaTepuany.

=
% Kputepum ouenuBanus
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IToxazbIBaeT BEICOKHN YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETSHIINAH, T.€.:
o
N | — IPOAEMOHCTPHPYET INIyOOKOe U MPOYHOE YCBOSHUE MaTepuaa,;
o S 8 —  HCYEPHBIBAIOILE, YETKO, MOCIEI0BATEIbHO, TPAMOTHO M JIOTHYECKH
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3. TunoBbie KOHTPOJBbHBIE 32JaHHUsl, HHbIE MAaTePHAJIbI M METOIUYECKHE
peKOMeH1alnu, Heo0XoAuMble VI OLleHKH ¢(hOPMUPOBAHHOCTH KOMIIeTeH M
B nnpouecce ocsoenust OINIOII

3.1. 3apaHus 1 BONPOCHI IJIs1 BXOJHOT'0 KOHTPOJIS

1. T'apmonmueckue KoyieOaHUS. AMIUTUTYHA, MEPHOJ M YacToTa KojeOaHuil. MareMaTudecKuit
MmasiTHUK. [lepuon konebanuii maremarmyeckoro MastHuka. KonebaHus rpy3a Ha MpyxKHHE.
[TpeBparreHre SHEPTUU PH TAPMOHUYECKHUX KojeOaHusX. BeiHy)IeHHBIe KoneOanus. Pe3oHaHc.
Pacnpoctpanenue konebanuii B ynpyrux cpenax. [lomepeunsle u mpoposibHble BOJHBL [[nnHa
BOJIHBL. CBSI3b JIJTMHBI BOJHBI CO CKOPOCTBIO €€ pacinpocTpaHeHUs. 3BYKOBbIE BOJIHBI. CKOPOCTH
3ByKa. | 'pOMKOCTB 3ByKa M BbICOTA TOHA.

2. JaBnenume. 3akon Ilackans s xunkocred u ra3zoB. CooOmarommecs cocynsl. Ilpuniun
yCTpOMCTBa TuapaBiInueckoro mpecca. ATmocdepHoe namienue. V3menenue atmochepHOTro
JIaBJICHUSI C BBICOTOM. ApXMMeEIOBa CWJIa ISl JKUJIKOCTEH W Ta30B. YCJIOBHUS IUUIaBAHUS TEI.
3aBUCUMOCTbD JaBJICHUS KUAKOCTH OT CKOPOCTH €€ TEUEHUSI.

3. OmnbiTHBIe 00OCHOBAaHUS OCHOBHBIX TIOJIOKEHUH MOJICKYJIIPHO-KUHETHYECKONH TCOPHH..
IlocTostnnass ABoragpo. bpoyHoBckoe nBwxkenue. Mpeanbnslii ra3. OCHOBHOE ypaBHEHHE
MOJICKYJIIPHO-KMHETUYECKOW TEOpUM HJIeaJbHOTO Taza. Temmeparypa U €€ H3MEPEHHE.
AOGcomoTHas TemnepaTypHas mkana. CKOpocTh MOJIEKYJ rasa.

4. . VYpaBHeHHE COCTOsIHUSI uJeanbHOro Tra3a (ypaBHeHue MenneneeBa-Knamnelipona).
YHuBepcanpHas ra3oBas MocTosiHHas. M3orepmudeckuii, U30XOpHBIA U H300apHBIN MPOIECCHI.

5. . Buyrpennsis sHeprus. KomndecTBo TermoThel. YaenpHas TEIIOEMKOCTh BemlecTBa. Pabora B
TePMOJMHAMHKE. 3aKOH COXPAaHEHHsS DSHEPrUuM B TEIUIOBBIX Mporeccax (TepBbIi 3aKOH
TepMoauHaMuKH). [I[puMeHeHHe IepBOro 3aKOHA TEPMOJWHAMUKH K M30Iporeccam. AnuabaTHbIHN
nporecc. HeoOpaTUMOCTh TEIIOBBIX MPOIIECCOB.

6. . [lpunnun nevictBus TeroBsix apurareneid. KI1/] TemoBoro gBuraresns u ero MakCUMajabHOE
3HaueHue. 7. Mcnapenue u xonaeHcanus. HacelllleHHbIE 1 HEHACHIIEHHbIE Mapbl. 3aBUCUMOCTh
TEeMIIepaTyphbl KUTICHHS KUJIKOCTH OT JaByieHHs. BiaxxHOCTh BO3/MyXa.

8. . BsaumopeiicTBue 3apsikeHHBIX Teil. 3akoH KyrnoHa. 3akoH COXpaHEHHMsS 3JEKTPUYECKOIO
3apsaa.

9. Dnexkrpuueckoe noJie. HanpseHHOCTh 3IEKTPUUECKOT0 MOJIsl. DJAEKTPUUECKOE T0JI€ TOUEUHOTO
3apsga. [lpunuun cynepnosuumu noJsiei. [IpoBoHMKK B 3JIEKTPUYECKOM MoJie. JIUAIEeKTpUKU B
ANEKTPUUECKOM noJie. J(ManeKkTpuyeckast mpOHUIAEMOCTb.

10. . PabGota »7eKTpOCTATHYECKOTO TOJIA MPU TEpPEeMEIIeHUH 3apsaa. Pa3HOCTb MOTEHIIMAJIOB.
OnekTpoeMKocTb. KoHieHcaTopbl. DHEPrus 3JIEKTPUUECKOTO MOJs.

11. . Dnexrpuueckuit Tok. Cuma Toka. 3akoH Owma mns yvactka menu. CompoTHUBIICHHE
MIPOBOJIHUKOB. [TocnenoBarenbHOE u napajijieibHOe COEIMHEHHE MIPOBOTHUKOB.
DneKkTpoABMKyIas cuia. 3akoH Oma 15 MoJTHOM 11enu. PaboTa 1 MOIITHOCTH TOKA.

12. . DnekTpoHHas MNPOBOJUMOCTh MeETAIOB. CBEPXIPOBOJUMOCTh. DJIEKTPUUYECKUN TOK B
pacTBOpax W paciuiaBax ndJIEKTPOJIUTOB. 3aKOH HJIEKTPOJIU3a. DJNEKTPUUECKUA TOK B rasax.
CamocTosTETbHBIT M HEcaMOCTOSATENbHbIM pa3psaasl. [lonarne o mnasme. Tok B BakyyMme.
[TomympoBOTHUKHU. DIEKTPOIPOBOAHOCTD MOIYITPOBOHUKOB M €€ 3aBUCUMOCTH OT TEMITEpaTypHhI.
CoOcTBeHHAass W TPHUMECHAas MPOBOAMMOCTH TOIXYMPOBOAHUKOB. [lOMynpOBOAHHUKOBBIN JHO.
Tpanszucrop.

13. . MaruutHOe B3auMojielicTBHE TOKOB. MarHuTHoe noje. Muaaykuus marautHoro nojist. Cuna,
JIEHCTBYIOIAsl HA TPOBOJIHUK C TOKOM B MarHUTHOM moJjie. 3aKkoH Ammepa. J[elicTBre MarHUTHOTO
noJist Ha IBMoKyIIuiics 3apsa. Cuna JlopeHna.

14. . DmekTpoMarHuTHasE WHIYKIUS. MarHUTHBIA TMOTOK. 3aKOH 3JIEKTPOMArHUTHON WHIYKITUU.
[TpaBuiio Jlenna. SIBnenne camonHAyKIuu. IHIyKTUBHOCTh. DHEPIUs MarHUTHOT'O MOJIS.

15. . CBoOomHbIE JJIEKTPOMAarHUTHBIE KoJjiebaHUsT B KOHType. [IpeBpaiieHue SHEpruu B
KosiebarenbHOM KoHType. CoOcTBeHHass 4YacToTa Koie0aHMi B KOHType. BBIHYXIECHHBIC
aJIeKTpudecKue KojeOaHus. IlepeMeHHBI 3JIEKTpUYECKU TOK. ['eHepaTop MEepeMEeHHOTO TOKa.
Pe3onanc B anekrpudeckoit nenu. Tpancdopmarop.



KonTpoannas padota no teme/pasneny «HanMeHnoBaHue TeMbl/pazaenar
KoMmiekT 3agaHuii 1J151 KOHTPOJILHOI padoThI

* Bpems Bemmonuenus 60__ MuH.

* KonnvecTBo BapnaHTOB KOHTPOJBHOM paboThl - _1_

» KonmndecTBo 3aaHuii B KaKI0M BapHaHTe KOHTPOJIBHOH pabOThI -
» ®opma paboTHl — caMOCTOATENbHASI, HHANBHyaTbHAsI.

3.2. OnleHOYHBbIE cpeacTBa H KpUTEPUH c(hOPMHPOBAHHOCTH KOMIIETEHIIHI

OIIK-1. CiocobeH pemaTh 3a1a4u IpoheCCHOHATBLHON AeSITEILHOCTH HA OCHOBE
HCIIOJIb30BAHUS TEOPETUUCCKHUX M MPAKTHUYCCKUX OCHOB €CTECTBEHHBIX U TEXHUUECKHX HAYK, a
TaK)Ke MaTEMaTHYECKOT'0 arapara

3.3. 3aganus 1J1s1 IPOMEKYTOYHOM aTTecTanuu (3a4era U (WIN) IK3aMeHA)
Konmponsnuie 6onpocut 015 nepeoit ammecmauuu

1. l'apmonunueckue koneOaHMs. AMIUIUTYAA, NMEPHOA M yacToTa KosiebaHui. MaTtemaTHuecKuit
MmasTHUK. Ilepuon konebanuii maremarmueckoro MastHuka. KonebaHus rpy3a Ha HpyXKHHE.
[TpeBpalieHre sHEpruy Npy rapMOHUYECKUX KojeOaHUsX. BriHyxneHHble Konebanus. PesonaHc.
Pacnipoctpanenue kosebanuii B ynpyrux cpegax. IlomepeuHbsle ¥ IpoJoJbHBIE BOJIHBL JlmuHa
BOJIHBI. CBS3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PAacIpOCTpaHEHMs. 3BYKOBbIE BOJHBL. CKOpOCTB
3ByKa. | pOMKOCTB 3ByKa U BBICOTA TOHA.

2. [JaBnenue. 3akoH Ilackans mis xuakocteid u razoB. CooOmarommecs cocynsl. [IpuHImm
yCTpoiicTBa TuapaBiInueckoro mnpecca. ATmocdepHoe naBieHue. M3meHeHune aTmochepHOTro
JABJICHUsI C BBICOTOM. ApxumenoBa cuia Uil SKHIKOCTEM W ra3oB. YCIOBUS IUIaBaHUS TeEJl.
3aBUCUMOCTb JIaBJICHUS )KHJIKOCTH OT CKOPOCTH €€ TEeUEHHUSI.

3. OmnbiTHBIE OOOCHOBAaHUS OCHOBHBIX IOJIOKEHUH MOJIEKYISIPHO-KMHETUYECKON TeopuH..
[Tocrossnnass ABoraapo. bpoyHoBckoe nBwxkenue. MpaeanbHbiii ra3. OCHOBHOE YypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUM HJEaJbHOro Trasa. Temmeparypa M €€ HU3MEPCHHE.
AOcomoTHas TemriepaTypHas mkaina. CKopocTh MOJIEKYJI Trasa.

4. . VYpaBHeHHE COCTOSHHMS ujeadbHOro rasa (ypaBHeHue MeHaeneeBa-Knaneiipona).
YHuBepcaibHas ra3oBast NocTossHHasA. M3oTepMudeckuii, U30XOpHBIA U 1300apHBIN MPOIECCHI.

Konmponsusie 6onpocwt 01a émopoii ammecmayuu

1. . Buyrpensss saeprus. KonndyectBo TemnoThl. YenbHas TEIIOEMKOCTh BemiecTBa. Pabora B
TEPMOJMHAMHKE. 3aKOH COXPAaHEHHsS DSHEPruu B TEIUIOBBIX TMpoleccax (TEepBbIl 3aKOH
TepMoIMHAMHKH). [IpuMeHeHne nepBoro 3aKoHa TEPMOAMHAMUKHU K M30mpolieccaM. AanadaTHbIH
npouecc. HeobpaTuMocTh TEIIOBBIX MTPOLIECCOB.

2. . Ilpunnun nefctBus TemioBbix asurareneid. KIIJ[ TeroBoro apurarens u ero MakCUMaabHOE
3HaueHue. 7. Mcnapenue u konaeHcauus. HacbllleHHbIE W HEHACHIIIEHHbIE Mapbl. 3aBUCUMOCTD
TEMIEPATYPbI KUIIEHUS )KUJIKOCTH OT JaBieHUs. BiaxHocTs Bo3ayXa.

3. . BzaumogeiicTBue 3apspkeHHBIX Tell. 3akoH KynmoHa. 3akOH COXpaHEHHUS AJIEKTPHUYECKOTO
3apsja.

4. Dnextpudeckoe nose. HampspkeHHOCTh 37IEKTPHUYECKOro Mouis. DJIEKTPUUECKOe MoJIe TOUEYHOTO
3apsga. lpunuun cynepnosuunu mnosieid. [IpoBOJHHUKK B 3JIEKTPUYECKOM MOJe. JIMANEKTPUKHA B
3JEKTPUYECKOM ToJie. JIM3ieKTpruuecKasi IpOHULIAEMOCTb.



KOHmpOJleble 60NRPOCHL mpembeﬁ ammecmauuu

1. . DOmnekrpuueckuii TOoK. Cumna Ttoka. 3akoH Owma g ydactka 1nenu. CompoTuBIIEHHE
MIPOBOJIHUKOB. [TocnenoBarensHoE u napajijieibHOe COCIMHEHHUE MIPOBOIHUKOB.
DneKTpoABMXKYyIas cuiia. 3akoH Oma J1J1s TOJTHOM 11enu. PaboTa 1 MOIITHOCTH TOKa.

2. . DneKTpoHHas MPOBOAUMOCTh MeETaIoB. CBEPXIPOBOIUMOCTb. DJIEKTPUUYECKHH TOK B
pacTBOpax M paciuiaBax »>JEKTPOJMTOB. 3aKOH JJEKTPOJIM3a. OJEKTPUYECKMH TOK B Trasax.
CaMocTOATENbHBIH U HECAMOCTOSTENbHBIM pa3psabl. [lonstue o miasme. Toxk B BakyyMme.
[TonynpoBOIHUKHU. DIEKTPONPOBOAHOCTD MOIYIIPOBOJHUKOB U €€ 3aBUCHMOCTb OT TEMIIEpaTyphI.
CoOcTBeHHAasT W TIPUMECHAss MPOBOJAMMOCThH TOIYMPOBOAHUKOB. [lOMyIpOBOTHHUKOBBIN JHO.
Tpaunzucrop.

3. . MarautHoe B3aumojieiicTBre TOKOB. MarnutHoe nosie. Muaykuus marautHoro nojsi. Cuna,
JIEMCTBYIOIAsl HA ITPOBOJIHUK C TOKOM B MAarHUTHOM MoJje. 3aKkoH Ammnepa. JlelicTBre MarHUTHOTO
noJist Ha IBoKyIuiics 3apsia. Cuna Jlopenna.

4. . DieKTpoMarHuTHas WHAYKUOUsA. MarHuTHBIA MOTOK. 3aKOH 3JEKTPOMArHUTHOM WHIYKLIHH.
[IpaBuno Jlenna. fSIBnenue camounaykuuu. UHIyKTUBHOCTh. DHEPTUs MarHUTHOTO TIOJIA.

5. . CBobOoaHble >JIEKTPOMarHUTHbIE KoJebaHus B KoHType. [IpeBpaimieHue sHepruu B
konebaTembHOM KOHType. CoOcCTBeHHass dYacToTa KoJIeOaHWH B KOHTYpe. BBIHYXIEHHBIC
anekTpuueckue konedanus. [lepemeHHbIN snekTpuueckuid Tok. ['eHepaTop MEepeMEeHHOro TOKa.
Pe3onanc B anexTpuueckoii nenu. Tpanchopmarop.



Kputepun onenkrn ypoBHA cHOPMUPOBAHHOCTH KOMIIETEHIMH IO pe3yJibTaTaM IPOBEACHUS
3ayera:

- OLICHKa «3a4TEHO»: OOYYalolUiics OeMOHCTPHPYET BCECTOPOHHEE, CHUCTEMAaTH4ecKoe |
ryOOKoe 3HaHHWEe MaTepuana, CBOOOAHO BBINOJHIET 33JaHUs,, NPEAYCMOTPEHHBIE HPOrpaMMOi
JUCLUIUIMHBI, YCBOMBIIMH OCHOBHYIO M JIONIOJHHUTENbHYIO JuTeparypy. OOydaromiuiics BBIMOJHSET
3aJjaHus, IPEIyCMOTPEHHBIE MPOrPaMMOM JUCHUILTUHEI, HA YPOBHE HE HIKE 0a30BOT0;

- OLICHKA «HE 3aYTCHO»: OOydYaroIuiics IEMOHCTPHPYET HE3HAHWE MaTepuaia, HE BBIIOJHSET
3aJaHys, IPEAYCMOTPEHHBIE IporpaMMoi maucuumiuHel. OOywaromuiics He BBINOJIHIAET 3aJaHus,
IIPENYCMOTPEHHbIE MPOrpaMMON IUCIMIUIMHBL, HAa YpOBHE HIKe Oa3oBoro. JlampHeilliee ocBoeHue
OIIOII He BO3MOXKHO 0€3 TOTMOTHUTEIHHOTO U3yUEHHUS MaTeprala 1 MOJATOTOBKH K 3a4eTy.

Kputepun onenku ypoBHS c(OPMHPOBAHHOCTH KOMIIETCHUHUH MO pe3yiabTaTaM MNpOBEICHHS
nddepeHIMpOBaHHOTO 3a4éTa (3a4eTa ¢ OLUEHKOH) / 9K3aMeHa:

- OIICHKa «OTJIMYHO»: OOY4YalOUIMKCS Jal TOJHBIM, pa3BEpPHYTHIH OTBET HA IOCTAaBJICHHBIN
BOIIPOC, TMPOSBUJI COBOKYITHOCTH OCO3HAHHBIX 3HAaHUH 00 00BEKTEe, JOKAa3aTelIbHO PACKpPhLI OCHOBHEIC
MOJIOXKEHUSI TeMbl. B OTBeTe mpocinexXuBaeTcs YeTKash CTPYKTypa, JOrMYecKas IOCIeNOBaTeIbHOCTS,
OTpakalIasi CYIIHOCTh PACKPBIBA€MBIX TOHATHHA, sABIeHWA. OOydJaomuiics  MOAKpEIUIsIeT
TEOPETUUECKUII OTBET NpakTHUeCKUMU mpumMepamu. OTBeT CcGHOPMYIUPOBAH HAyYHBIM SI3BIKOM,
000CHOBaHa aBTOpPCKasi MO3ULMs OOydaromierocsi. Moryt ObITh IOMYLICHbI HEJOYETHl B ONPEACICHUH
MOHSTHIA, UCTIPABJICHHBIE CTYACHTOM CaAMOCTOSTEILHO B MPOIIECCE OTBETA MJIH C TIOMOIIBIO «HABOISIINX)
BOMpocoB mpernogasarenss. (OOydalomuMcsi MPOAEMOHCTPUPOBAH BBICOKHH  YPOBEHb  BIIAJCHUS
KOMIETeHIIUEN(-IMN );

- OIICHKA «XOPOIIO»: OOYyYaroIIMMCs JaH IIOJIHbIM, Pa3BEPHYTHIH OTBET HAa IIOCTABJICHHBIM
BOIIPOC, MPOSIBICHO YMEHHE BBIACIATH CYLIECTBEHHbIE M HECYLIECTBEHHbIC NPHU3HAKH, MNPUIMHHO-
ClIeACTBEHHbIE CBSI3H. OTBET YETKO CTPYKTYPUPOBAaH, JOTWYEH, HO €CTh HEAOYETHl B (hOpMYyIMpOBaHUH
MOHATHH, pemieHMH 3afad. Ilpum oTBeTax Ha JONONHUTEIBHBIE BOIPOCH JOMYIIEHBl HE3HAYUTEIbHBIC
omuoOku. O0y4arImUMCs IPOAEMOHCTPHPOBAH MOBBIIICHHbIN YPOBEHb BJaICHUS KOMIICTCHIMEH(-5IMH);

- OIICHKA «Y/A0BJETBOPUTEJBLHO»: O0YyUYaIOMIMMCSI JaH HENOJHBI OTBET Ha BOMPOC, JIOTHKA U
MOCJIE/IOBATENILHOCTh M3JIOKECHHUSI UMEIOT CYIIECTBEHHBIE HapylieHus. JlonymieHsl rpyOble OMMOKH TpH
OTIpEIeNICHNH CYIIHOCTH PACKPBIBAEMBIX TOHITHH, SBICHWH, HapylleHa JOTWKa OTBETa, HE CJCNaHbl
BEIBOZIBI. PeueBoe odopmienne TpeOyeT koppekimu. OOydaroluiicss WCHBITBIBAET 3aTPyAHEHHE IpPH
OTBETE Ha JAOMNOJHUTENbHBIE BONPOChl. O0yYaromMes IPOIEMOHCTPUPOBaH 0a30BbIH YPOBEHD BIIa/ICHUS
KOMITETCHIIMCH(-IM1 ) ;

- OLICHKU «HeYI0BJIETBOPUTEIbHO»: OOy4YalOMIMICS HCHBITHIBACT 3HAYUTENIbHBIE TPYJHOCTH B
OTBETE Ha BONPOC, JOMYCKAET CYIECTBEHHbIC OLIMOKH, HE BIIaJeeT TEPMUHOJIOIMEH, HE 3HaeT OCHOBHBIX
MOHSATHI, HE MOXET OTBETUTh Ha «HABOSIIME» BOMPOCHl mpenojaBareis. OOydaronuMcs
MPOIEMOHCTPUPOBAH HU3KUI yPOBEHB BIIAJICHUS KOMIIETEHIIUEH(-5IMH).



