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1. IlepeyeHb KOMIETEHIMI C YKa3aHUEM 3TANOB UX (JOPMHUPOBaHUSA B poLecce
ocsoenus: OIIOII

B pesynbrare uzydenus mucturuiniabel « MHxeHepHas ¢usmnkay oOyvaronimecs, B
cootBeTcTBUM ¢ PI'OC BO mno nanpasnenuto noarotoBku 35.03.06 ArpouHkenepus,
YTBEPKICHHOTO MpuKa3oM MuHuctepcTBa oOpasoBanus u Hayku PD ot Ne 813 or

23.08.2017, bopMupytoT cieayrone KOMIETEHIINM, YKa3aHHbIe B Tabsumiie 1.

Tabnumna 1
dopMupoBaHHe KOMIIETEHIMIA B MpoLecce H3yYeHUsl AUCHUIINHBI
«HHkeHepHasi puznka»

Kommerenus Nupukaropel Drarsl Bunnl OrneHoyHbIe
JOCTHYKEHHUS hopmupoBaHUs 3aHATUH IS cpencTBa st
KOMIICTCHIUH KOMIIETCHIINH B | (DOPMHUPOBAHH OIICHKH YPOBHS
mporiecce o c(hOpPMHUPOBAHHOCT
ocsoeunda OIIOII | koMmmereHIUU U KOMIIETEHIINU
(kypc)
Kon HanmenoBanu
e
1 2 3 4 5 6
VK-1 Crocoben VK-1.2 1,2 JIEKIIWH, TECTOBBIE 3aJaHNS,
ocymectBiATh | OcyuiecTBiser nabopatopHbl | 1abopaTopHas
ITOMCK, MOWMCK, € 3aHATUSI pabora,
KPUTHYECKUM | KPUTHYECKUHI co0eceoBaHuE
aHaJIN3 U aHaJIU3 U CUHTE3
CUHTE3 uH(popMaluuy,
uH(popMaluY, | IPUMEHSET
MIPUMEHSATD CHCTEMHEIN
CHCTEMHBII MOXO, IS
IIOJIXOJT JIJIs perieHus
peuieHus MMOCTABIICHHBIX
MOCTABJICHHBIX | MPUKIIATHBIX
3aja4 3a71a4 B
arpOMHKEHEPHH C
HCIOIb30BaHUEM
3aKOHOB (PM3UKHU
[Tpumeuanue:

Komnerenuuss YK-1 — Takxke Qopmupyercss B X0l€ OCBOEHHUS IUCLMIUIMH:
[IpuknanHas MaTeMaTUKa B arpOMHKEHEPUH, DKOJIOTHSI, @ TAKKE B XOJ€ MPOXOKIACHUS
03HAKOMUTEIbHON MPAKTUKU (B TOM YHCIIC MOJy4YeHHE MEPBUYHBIX HABBIKOB HAYYHO-
HCCIIe10BaTEILCKON

paboThl),
(TPOEKTHO-TEXHOJIOTHUECKON) MPAKTUKH,

KBATH(UKAIIMOHHOMN pabOTHI.

MPEAAUTUIOMHOU

IIPaKTUKH,
BBITIOJIHEHUSA U

TEXHOJIOTUUECKOU
3aMIUTHI

BBIITY CKHOU

2. Onucanue nokaszareJieii U KpUTEPHEB OIeHMBAHUSA KOMIETEH M
Ha Pa3JIMYHBIX dTanax ux GopMupoOBaHMs, ONIUCAHUE HIKAJ OLICHUBAHUS




HepequL OLCHOYHBIX MaTE¢PpHUAJIOB

Tabnuma 2
No HaunmenoBanue Kpartkast xapakTepuctrka orieHOYHOTO [IpencraBnenue
I/ | OLIEHOYHOT0 MaTepuasa MaTepuaia OLICHOYHOI'O CPEJICTBA B
OM
1 naboparopHas paboTa | CpeICTBO, HANIPABICHHOE HA U3YYCHHE | TaOOPaTOpHBIE paOOTHI
MPAKTUYECKOT0 X0/a TeX WU MHBIX
IIPOLIECCOB, UCCIIEJOBAHUE SIBJIICHUS B
pamKax 3a/IaHHOM TeMbI C IPUMEHEHHEM
METOJIOB, OCBOCHHBIX Ha JICKITUSX,
COIOCTABJICHHUE MOJyUYEHHBIX
Pe3yIbTATOB C TEOPETUUECKUMU
KOHIEMIUSAMH, OCYIIECTBICHHE
WHTEPIPETAIMH MTOJTYICHHBIX
pe3yJIbTaTOB, OLICHUBAHHE
MIPUMEHUMOCTH IOy ICHHBIX
pE3yJIbTaTOB HA MPAKTUKE
2 TECTUPOBAHUE METO/I, KOTOPBIH TTO3BOJISICT BBISIBUTH OaHK TECTOBBIX
YpOBEHb 3HaHUM, YMEHUI 1 HaBBIKOB, 3alaHui
CIIOCOOHOCTEN U IPYrMX KayecTB
JUYHOCTH, @ TAKKE UX COOTBETCTBHE
OTIpeNieIEHHBIM HOPMaM ITyTeM aHaIHu3a
CIoCcOOOB BHITIOTHEHUS 00YUYaIOUTIMUCS
pslla CrielMaIbHbIX 33IaHUI
3 cobeceioBaHUe CPEIICTBO KOHTPOJISl, OPraHU30BaHHOE BOIIPOCHI IO TeMaM
KaK crernuaibHas Oecena JTVCTIAILTAHBL:
MeAaroruyeckoro paboTHUKA C - TepeyeHb BOIPOCOB
00yJaromuMcsi Ha TEMBI, CBSI3aHHBIE C JUIsL yCTHOTO Oompoca
M3y4aeMoU TUCHUTIIMHON 1 - 3a/1aHUA JUIS
paccUMTaHHOM Ha BBIACHEHHE 00BheMa CaMOCTOSITEIIbHOM
3HaHUI oOydaromierocs mno paboThI
OTIpEeIeIECHHOMY Pa3/ieiy, TEME,
npobJeme U T.I1.
IIporpamMmMa oneHMBAHUSA KOHTPOJUPYEMOH AU CIUTIIUHBI
Tabnuna 3
Kon
KonTponupyemsie .
Ne KOHTPOJIUPYEMOH HanmenoBanue
/i PasICIbI KOMIIETEHITNH (WU OLIEHOYHOT'O CPE/ICTBA
(TEMBbI AUCIIUTIMHBI)
€€ YacTH)
1 2 3 4
1 | dusnueckue OCHOBBI
MEXAMIKIL naboparopHasi pabota, codeceoBaHue
2 | MonekynsipHas ¢pu3uka u
nabopaTopHas paboTa, cobeceoBaHNe
TEPMOITHAMHUKA VK-1
3 | Dnekrpocraruka u
HOCTOSHHEL naboparopHass paOoTa, TECTOBBIE 3aJaHHUS,
ANEKTPUUYECKUIN TOK cobecenopane
4 | DnekTpoMarHeTusM naboparopHas padoTta, codeceoBaHue




Kon
KonTponupyemeie N
Ne a3 eBl KOHTPOJINPYEMOU HaunmenoBanue
n/m p KOMIIETEHITNH (MK OILICHOYHOT'O CPEJICTBA
(TeMBI TUCITUTIIIUHBI )
€e 4acTu)
1 2 3 4

5 | DnemMeHThl BOJHOBOM |

KBaHTOBOM ONTUKH,

naboparopHast pabota, cobecenoBanue
(10737041 aToma u
aTOMHOTO sijipa

Onucanne nokasareseil 1 KpuTepueB OLCHUBAHUA KOMIIETCHUMH MO TNUCHUIINHE
«AHxkeHepHasa pU3NKa» HA PA3IUYHBIX 3TANaX UX (POPMHUPOBAHUSA,

OIICaHuC IIIKAJ ONCHUBAaHUA

Tabnuua 4
Kon WNHpukaTopsl [Toka3zaTenu ¥ KPUTEPHH OLICHUBAHUS PE3YJIbTATOB O0YUYCHUS
KOMIETEHIIM | JOCTH)KEHUS HIKE TIOPOTOBBIA | MPOJBUHYTHIN BBICOKHIA
U, OTaIlbI KOMIIETEHIIUH MIOPOTOBOTO YpOBEHB YPOBEHb YpOBEHb
OCBOCHHUS YpOBHS (ynosnetBopu (xopor110) (oTaM4HO)
KOMIICTCHITH (HeyIOBIIETBOPH TEJIBHO)

u TEJIbHHO)

1 2 3 4 5 6
VK-1, YK-1.2 oOyyaromuics oOyuaromuiic | oOydaromuiic | obydaromuiic
1 kypc Ocy1ecTBIsieT | HE 3HAeT A s A

TIOWCK, 3HAYUTEIbHOMN JEMOHCTPHUPY | JEMOHCTPHUPY | JEMOHCTPHUPY
KPUTHYCCKHIA | 9acTU eT 3HaHUs €T 3HaHuE eT 3HaHue
aHaIIU3 U IPOrPaMMHOTO TOJIBKO MaTepuaisa i | 3aKOHOB
CHHTE3 Mmarepuara, OCHOBHOTO YMCHHUS MEXaHHKH,
uHbOpMaIuK, | TIOXO MaTepuana, pelieHus MOJIEKYJISIPHO
pUMEHSEeT OPUEHTUPYETCS B | HO HE 3HAET THUTIOBBIX i pusukwy,
CUCTEMHBIN 3aKOHax JeTane, 3a/a4, He TePMOJUHAMU
TIOJTXOJT JUISI MEXaHHKH, JIOITyCKaeT JIOITyCKaeT KH,
peLeHus MOJIEKYJISIPHOMN HETOYHOCTH, | CYNIECTBEHHBI | AIEKTPOAMHA
MOCTABJICHHBIX | (pHU3HKH, JIOITYCKaeT X MUKH,
NPUKIAIHBIX | TEPMOJAMHAMUKH, | HSTOYHOCTH B | HETOYHOCTEH | MPaKTHKHU
3a1a4 B AIIEKTPOAMHAMUK | (pOopMyITHpPOBK MIPUMCHCHHUS
arpoOWH)KEHEpH | U, HE 3HaeT ax, HapyIIaeT MaTepuana
uc MPaKTUKY JIOTHYECKYTO ISl pEIIeHUs
UCIIONIb30BAaHU | TIPUMEHEHUS nocneaoBaTes MPHUKIIATHBIX
€M 3aKOHOB Mmarepuara, BHOCTH B 3ajaq
buzuku JIOTTYCKaeT U3II0KEHUU arpouHKeHep
CylIeCTBEHHBIE MIPOrPaMMHOT 17078
OIIMOKY B 0 Marepuana HCYEPIBIBAIO
pEIIeHNH 3329 | ¥ B PEIICHUN e u
3a1aq nocje10BaTen
BHO, YETKO H
JIOTUYHO
u3Jaraer
MaTepua,
XOPOIIO
OpPHEHTHUPYETC




AB

Marepuaie,
HE
3aTpyAHsAeTCs
C OTBETOM
pu
BUJIOU3MEHEH
WU 3aJaHui
YK-1, YK-1.2 - oOyJarommuics oOydaromuiic | oOyJaromuiic | o0ydJarommuiic
2 xypc OcylecTBISIET | HE 3HAET 'y s P
MOUCK, 3HAUYUTEIIbHON JIEMOHCTPHUPY | IEMOHCTPUPY | JAEMOHCTPUPY
KPUTUYECKUM | YacCTH €T 3HaHUS €T 3HaHHUe €T 3HaHHE
aHaJIu3 u MIPOTrPaMMHOT0 TOJBKO MaTepuaia U | 3aKOHOB
CUHTE3 Marepuana, OCHOBHOT'O yMEHUs 3JIEKTpOMAarHe
uH(pOpMaIUH, | TUIOXO Marepuana, perieHus THU3MA,
MPUMEHSET OPUEHTHUPYETCS B | HO HE 3HAET TUIIOBBIX OINTHKH,
CHCTEMHBII 3aKOHaxX JeTalei, 3a]a4, HE KBaHTOBOM,
MOAXO0M 15t AJIEKTPOMArHeTHU | JOIYCKAET JIOIyCKaeT aTOMHOU U
petieHus 3Ma, ONTUKH, HETOYHOCTH, | CYHIECTBEHHBI | SEPHOM
MIOCTaBJIEHHBIX | KBAHTOBOM, JIOIyCKaeT X buzukwy,
MPUKIIATHBIX ATOMHOM U HETOYHOCTH B | HETOYHOCTEH | MPAKTUKHU
3a/1a4 B AJIEpHOMN bopMyIIHpPOBK MIPUMEHEHUS
arpouHXeHepu | Gpusuku, He ax, HapyIaer Marepuaia
uc 3HAET MPAKTUKY | JIOTUYECKYIO JUISL peleHust
WCIIOJIb30BAaHU | IPUMEHEHMS MOCJIeI0BaTEN MIPUKJIIATHBIX
€M 3aKOHOB Marepuana, BHOCTb B 3a1a4
busuKu JIOTTyCKaeT U3JI0KEHUU arpoOuHXEHEP
CYyILIECTBEHHbBIE MIPOrpaMMHOT 1y,
OImuOKu B 0 MaTepuasna HCYEPITHIBAIO
pEelIeHUH 3a1a4 | U B PEILICHUH e u
3a1a4 MocJIeI0BaTeN
bHO, YETKO U
JIOTUYHO
M3J1araeT
Marepua,
XOpOIIO
OPUEHTUPYETC
B
Marepuasie,
HE
3aTpyAHSETCS
C OTBETOM
npu
BHJION3MEHEH
WU 3aJaHui

3. TunoBwIe KOHTPOJIbHbIC 3aJaHUA UJIHM UHBIC MaTECPHUAJIbI, HCOﬁXOI[I/IMLIe AJIA

OLIEHKH 3HAHWNH, YMEeHUI1, HABBIKOB U (WJIH) ONBITA AeATeJIbHOCTH,

XapakTepu3yIluX 3Tanbl ((OPMUPOBAHNSI KOMIIETEHIHII B NpoIecce 0CBOECHMS
00pa3oBaTeIbHOI MPOrpaMMbI




3.1. TecToBbIe 3agaHusA

[To muctmmumue «MmxeHepHas (u3nKay MPETyCMOTPEHO TPOBEICHUE
MMMCbMEHHOTO TECTUPOBAHUS.

[lucbMeHHOE TECTHPOBAHWE WCIOJB3YIOTCS Il  TPOBEPKU  M3YUYEHHBIX
00yJaronmMMuUCs OCHOBHBIX pa3/esioB MPOUIEHHOTO MaTepraia 3a 1 kypc. Pe3ynbrars
TECTUPOBAHUS YUUTHIBAIOTCS TPHU MPOBEIACHUS MPOMEKYTOUYHON aTTeCTallud — 3a4eTa
Ha 1 kypce.

3aganue 1

1) PemaroT nBe 3a1a4u:
A) paccuuThIBAIOT BpeMsl IBHKEHHUS 10€3/1a MKy IBYMs CTaHLIUSIMH,
b) paccunThiBatOT BpeMs ABMKEHUS TI0€3/a BAOIb KEJIE3HOIOPOKHOMN MI1aTHOpPMBI.
[Ipu pemiennn Kakou 3aa4u MOE3 MOKHO MPUHSTH 32 MAaTEPUATBHYIO TOUKY ?
l.L.uA,ub 2. A 3.b 4. Hu A, Hu b
2) Ecmm pamuyc OKpPYKHOCTH YMEHBIIUTCS B 4 pa3a NpH HEU3MEHHOW IJMHEHHOM
CKOPOCTH, TO YIJIOBasi CKOPOCTh MPH BPALIEHUU TEJA [0 OKPYKHOCTH
1. ocranercs npexHen 2. yBenuuutcs B 4 pasa
3. ymeHbmuTcs B 4 pasa 4. ymenpmutcs B 16 pa3
3) I1pu mombITKE CABUHYTH TBEPJIOE TEJIO C MECTA BO3HUKACT CHIIA
1. Tpenust nokos 2. TpEHUS KAaUCHUS
3. TpeHUs CKONbKEHUs1 4. cpenu OTBETOB 1-3 HET BEpHOIO
4) MoOMEHT WHEpPIHMH TBEPAOrO Tela OTHOCHTEILHO MPOM3BOJIBHON OCH, HE
OPOXOAIIEH Yepe3 LEHTP Macc Tela, onpenesseTcs no popmyiie:
2.1=1 +md? gM g om?

C £ 3
5) Yucno konebaHuii, COBEpIIaCMbIX B SAMHHITY BPEMEHH — 3TO ...

6) MatepuanbHasg Touka M JBUKETCA MO OKPYXKHOCTH co ckopocThio V. Ha puc.1

1. I:mr2

nokazaH Tpaduk 3aBUCUMOCTH MPOEKIUU V. OT BpeMeHU (7 -CAMHUYHBIA BEKTOP
IIOJIOKUTEIBHOTO HanpapieHus, V. —1rpoekuus V Ha 510 Hampasienue). [pu sTom s
HOPMAJIBHOTO ap M TAHTSHIIUAJILHOTO &; YCKOPEHUS BBITIOJHSIOTCS YCIIOBHSI. . .

v

t

1. ap— yBeIUUYUBAETCS, a; — YBEIIMUUBACTCS 2. ap— MOCTOSIHHO, 8; — YBEJIUYMBACTCS
3. ap— MOCTOSIHHO, 8; — TOCTOSTHHO 4. ap— yBEITUYUBACTCS, &; — IOCTOSIHHO

7) Umnynbce Tena maccoit 100 r paBen 1kr-m/c. CKOpocTh Tenna paBHa .....

8) CkopocTh JBIKEHHMS Tela yBenuuujgach B 2 pasza. Kak wu3MeHunach ero
KHUHETHYECKasi SHeprusi?

1. Kunernueckas sHeprus yBeamuuiach B 2 pa3a



2.  Kunerndeckas sHeprus yMeHbIIHIACh B 2 pa3a
3. Kunernueckas sHeprus yBeIuuuaach B 4 pasa
4.  Kunernueckasi SHEPTHs HE U3MEHHUIIACH

9) Ilpu ABMKEHHM ABTOMOOMWJISI IO BEPIIMHE BBIMTYKIOrO MOCTA, PAANyC KPHUBHU3HBI
KoTOporo 90 MeTpOB, MaCCaKUPbI UCIBITHIBAIOT MTHOBEHHOE COCTOSIHHE HEBECOMOCTH.
DTO MPOUCXOIUT MPH MUHUMAIILHOM TTOCTOSTHHOM CKOPOCTH JBHMIKEHUS

1)24m/c 2)15m/c  3)12m/c 4)30m/c 5) 18 m/c

10) Ilpu pacueTe MOMEHTOB HHEPIIMHU TeJla OTHOCHTEIBHO OCEH, HE MPOXOIAIINX Yepe3
IIEHTp Macc, UCMoNb3yioT Teopemy IlIteiinepa. Eciau och BpallleHUS TOHKOCTEHHOM
TpyOKH TEpEeHECTH M3 IIEHTpa Macc Ha pacctosHue 2R (puc.), TO B MOMEHT HHEPIUH
OTHOCHTEJIHHO HOBOM OCH YBEJTHYHUTCA B ...

1. 4 paza 2.3 paza 3.2 pa3a 4.5 pa3

11) MareMaTtudyecKkuii MasTHUK JIMHOW 10 CM OTBOJAT OT IOJIOKCHUS PaBHOBECHUS U
oTyckaroT. CKOJIBKO pa3 3a Bpems 6,28 ¢ KHHETUYECKask SHEPrusd MAsITHUKA JOCTUTACT
MAaKCUMAJIbHOTO 3HAYEHHUS ]

1.9 2.15 3.20 4.25

12) Tlpu yBenuYeHUHU CpeaHEH KBaJpaTHUHOW CKOPOCTH MOJICKYJ HICaIbHOIO Ta3a B
JIBa pa3a U YMEHBIIECHUH KOHIIEHTPAlMA MOJIEKYJI B JIBa pa3a JAaBJICHUE raza

1. yBennuures B 4 paza 2. yBeIM4YHTCS B 2 pa3a

3. yMEHBIIUTCS B 2 pa3a 4. HE UBMEHUTCS

13) B Tpex oiMHAKOBBIX COCYAax MPHU PAaBHBIX YCIOBHUIX HAXOIUTCS OJUHAKOBOE
KOJIMYECTBO BOJIOPOAA, TEJIs U a30Ta.

I (| | M

Pacnipenenenue npoekiuii CKOpOCTENW MOJIEKYJ BOAOPO1a HA TPOU3BOIBLHOE
HarnpaByieHue X OyJIeT ONUChIBaTh KpUBasl. ..

A |
ftv,)

——

1.1 2.2 3.3

14) PabGoTa 1O TMEPEMEIICHUI0 TOYEYHOrO 3apsjaa BAOJb 3KBUIOTCHIMATLHON
MOBEPXHOCTH paBHA

1) do (1 — 9,) 2) Hyumio 3) AT 4) (_grad ¢))

15) HanpspkeHHOCTh 3JIEKTPHUYSCKOTO MO B JAHHOM TOYKE MO MOYJIIO PaBHA CHIIE,
JNEUCTBYIOIEN Ha

1. 3apsi, HOMENIEHHBIN B JAHHYIO TOUKY



2. MOJOKUTEIBHBIN 3apsi/l, MOMEICHHBIN B M1OJIE
3. €AMHUYHBINA MTOJOXKUTENBHBINA 3aps]l, HOMEIIEHHBIN B JaHHYIO TOUKY
4. e IMHUYHBIN MOJOKUTEIBHBIN 3apsl, IOMEIICHHBINA B MOJIE
16) MaTtemaTtn4eckoe BBIPRKCHUE 3aKOHA COXPAaHEHHsS DIIEKTPUYECKOTO 3apsiga MMeeT
CIEIYIOIINN BU
n n n
1. g=ne 2. 0 =0+, +0;+...+0, 3. >.¢,=0 4. > g =const
i=1 i=1 i=1
17) Yemy paBHO HampspKEHHE Ha KOHIIAX MPOBOAHUKA compotuBicHueM 10 Owm, ecrmu
CHUJIa TOKa B MPOBOJHUKE 2 OM.

1.20 B. 2.30B. 3.10B. 4.5B
18) Kakast u3 npuBeICHHBIX HIKE POPMYIT BhIpaxkaeT 3akoH OMa JijIs y9acTKa 1emnu?
1129, 2122 . 3 A=IlUAt 4.P=IU; 5 R=p'
R R+r S
19) DreKTpUYECKUM TOKOM Ha3bIBACTCS. . .
1. XaoTU4YHOE IBUYKEHUE YaCTHUI] 2. HalpaBJIEHHOE JIBUKEHUE MOJIEKYJI

3. yHOpsIOYEHHOE ABUKEHUE 3aPSIKEHHBIX YaCTHUL]

4. 11060€ IPOU3BOJIBHOE ABMXKEHUE JIEKTPOHOB

20) Ilpu yBenmuueHUH JAITMHBI TPOBOHHUKA B 3 pa3a ero COMpOTHBICHUE
1) He u3MeHuTCS 2) yBenu4uTcs B 3 paza

3) ymensmmTcs B 3 pasa 4) yBenumuutcs B 9 pas

3.2. JIabopaTopHas padoTa

Temartuka 1abopaTopHbIX padboT ycTraHaBiauBaetcs B cootBeTcTBuu ¢ ®I'OC BO
10 JAHHOMY HaIpaBJICHHUIO TIOJTOTOBKU M pa0doUeii mporpaMMoi JUCIMILTAHBL.

KonmuyecTBO BapmaHTOB 3aJaHWii KaK MPaBUIO COOTBETCTBYET KOJIHYCCTBY
00yJaroImxcs.

IlepedyeHnnb Tem J1a0OPATOPHBIX PadoOT

- W3ydenne KpyTUIBHBIX KOJEOAHHI

- Ompenenenne BS3KOCTH BO3MyXa, CpeaHEH JUIMHBI CBOOOJHOTO Mpobera,
s dexTuBHOTO TUamMeTpa U YHPEKTUBHOTO CEUEHUS

- H3ydenue 31eKTpU4ECKOro MoJjs METOAOM AJIEKTPOIUTUIECKON BaHHBI

- H3mepeHne 3eKTpUUeCKUX COMPOTUBIICHUI

- H3ydeHue CBOWCTB (EeppOMArHETHKOB, CHATHE TMETJIM THUCTEpe3uca |
OTIpEeICJICHNE OCHOBHBIX XapaKTePUCTHUK (peppoMarHeTruka

- MHAYKTUBHOCTH COJIEHOHUAA

- H3yuenwue nonspusanuu cBera

- H3yueHue criekTpa UCIyCKaHUs HEOHA U IPagyupOBKa CIIEKTPOCKOMA

JlaGopaTopHble palbOTHI BBITIOJHSIOTCS B COOTBETCTBHM C METOJIUYECKUMH

yKa3aHUSMH TI0 BBITOJTHCHHIO JTa0OpaTOpHBIX padoT mo auctuiuimHe «MHkeHepHas
busnkay.

3.3. Tekymuii KOHTPOJIb



Tekymuii KOHTPOJIb NPOBOAUTCA IO HWTOraM H3YyYEHMS HECKOJIBKMX Pa3/ielioB
JUCLMILTAH B COOTBETCTBHUH € paboueil mporpaMMoil TUCIUTUTHHBI.

1 kypc
Bonpocsl Tekyuiero KOHTpoJst

Bonpocwi, paccmampusaemvie Ha ayOumopHuLX 3aHAMUSIX

1. MarepuanbHas Touka. Cuctema orcuera. AOCOIIOTHO TBEPIOE TEIO.

2. CKOpOCTb CpeliHssl U MTHOBEHHaASI.

3. IIyTh npu NpoU3BOIBHON 3aBUCUMOCTH OT BPEMEHH.

4. Yckopenune. CKOpOCTh ¥ TyTh IPU PABHOYCKOPEHHOM JABUKECHUHU.

5. YckopeHue npu IBUKEHUH TeJla ¢ MOCTOSHHOW CKOPOCTBIO MO OKPYXKHOCTH
(BBIBON).

6. Yrnosas ckopocTs. HanpaBnenue BeKTopa yriioBol CKOPOCTH.

7. Ilepnon m yactora BpamieHus. CBs3b € yIIIOBOW CKOPOCTHIO.

8. YIJI10BO€ YCKOPEHUE; CBSI3b C TAHTCHIIUAIBHBIM YCKOPEHUEM.

9. IlepBwlii 3akoH HproToHa. MHepumanbHble W HEUMHEPIUAIBHBIE CUCTEMBI
oTcuera.

10. Bropoii 3akon Hetotona. Cuna. Macca tena.

11. Tperuii 3axkon HetoTona. HarnpaBiienne cuil, IEMCTBYIOIIMX Ha TENa.

12. Ummynbce Tena. BeipakeHue BToporo 3akoHa HeroTOHa yepe3 umMmyJibce.

13. Cuna TsKeCTH U Bec Tea.

14. Bec Tena npu IBUKEHUU ¢ ycKopeHueMm. HeBecoMocTb.

15. Cuna tpenuns. Cuna ynpyrocru.

16. 3akoH coxpaHEHHUsI UMITYJIbca (MOMEHT KOJIMYECTBA JIBMXKCHHsI) B 3aMKHYTOU
CUCTEME.

17. Pabota 1 sHeprusi. MoIHOCTb.

18. Kunernueckas sHeprusi, BbIBo GOpMYyJibl 4Yepe3 padoTy.

19. IloTeHuHaNBHOE MOJIE, KOHCEPBATUBHBIE U JUCCUTIATUBHBIC CHUJIBI.

20. IloreHunanbHas 3Heprus tena. CBsA3b CUIBI C TOTEHUMAJIBHON YHEPTUEN IS
KOHCEPBATHUBHBIX CHIL

2]1. TlomHass wmexaHW4eckash OHEpPrus. 3aKOH COXPAHEHHs M IPEBpALICHUS
SHEPIHUU.

22. MOMEHT CUJTbI OTHOCUTENBHO ocH. [1ieuo cuibl.

23. MoMeHT uMnyJjibca OTHOCUTEIbHO OcH. CBSI3b C MOMEHTOM CHJIbL. 3aKOH
COXpaHEHUsI MOMEHTA UMITYJIbCA.

24. MoMeHT UHEpIIMHY MaTepHaIbHOM TOUKH U CUCTEMbI MaTEPUATIbHBIX TOYECK.

25. MoMeHT UHEpIUH OAHOPOJHOTO LUINHAPA, OJHOPOIHOTO CTEPKHS.

26. Teopema Illreiinepa.

27. Kunetnyeckas »Heprus BpalllalolIerocsi Tejla, KHHETUYecKas YHEeprusi Tela,
KaTAIIErocs o NOBEPXHOCTH.

28. PaboTa 1 MOIIHOCTh CUJIBI IIPH BPAILIEHUU TeJIa BOKPYT OCH.

29. OCcHOBHOE ypaBHEHHE JUHAMUKH BPAILATEIBHOTO IBMXKEHUS TBEPIOTO Tea.
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30. MomeHT uMITylibCa MPU BpAIlEHUU Tela BOKPYT OCH. 3aKOH COXPAHEHHUS
MOMEHTAa UMITyJIbCA IPU BPAIICHUH Tela.

31. YcnoBue paBHOBECHs TBEPAOTO Tela.

32. Tlonsitue 0 cBOOOAHBIX U BBIHYXJICHHBIX KOJICOAHUSX.

33. T'apmonmueckue koneOanusi. CmelieHHE, CKOPOCTb W YCKOpPEHHE TIpU
rapMOHHYECKUX KoyieOaHusX. AMIUMTYAa KoieOanui. [lepuon u yactota KojaeOaHuM.

34. 3aryxarmue konebanusa. JuddepeHnuanbHoe ypaBHEHHE KOJIEOAHUH.
CMmelieHre TpH 3aTyXalolUX KoJieOaHUsX. AMIUIUTYAa W TMEpUoi 3aTyXalolluX
KOJIe0aHuUI.

35. BemnyxjaeHnsie konebanus. {uddepeHimanbHoe ypaBHEHHE BBIHYKICHHBIX
KoseOanuii. SIBjeHue pe3oHanca, pe3oHaHCHas YacToTa.

36. BomnoBoii mpornecc (BoiHbl). OCHOBHOE CBOMCTBO BOJH. [IpomonbHble U
MOTIEPEYHBIE BOJHBI.

37. OCHOBHBIE MTOJIOKEHUS MOJICKYJISIPHO-KHHETHUECKON TEOPHH

38. Uncanprblii Ta3. Kakoii ra3 61M30K K UeaIbHOMY?

39. OcHOBHOE ypaBHEHHSI MOJICKYJISIPHO — KHHETUYECKOM TEOpUHU Ta30B.

40. CpenHsia KBaipaTHUHAS CKOPOCTH MOJIEKY L.

41. BHyTpeHHssl SHEPrusl TEPMOJIMHAMHYECKOW CUCTEMBI.

42. 3akon bonbpiMaHa O paBHOMEpPHOM pacIpeAeNeHUH DHEPTUU IO CTETCHSIM
CBOOO/TbI MOJIEKYI.

43. TlepBoe HaYaIO TEPMOJAUHAMUKHU.

44. Pabota, coBepIiaemasi ra3oM Mpu U3MEHEHUH ero o0bEMa.

45. Tenno€MKOCTh Tesa, MOJISIpHAsl U yJAeJIbHas TEIIOEMKOCTU. TemnoéMKocTh
ra3oB: NpU MOCTOSIHHOM O0bEME M IPHU NOCTOSHHOM JaBJICHHUHU; CBS3b C YHCIOM
cTeneHeit cB0001bl. CBSI3b MOJISIPHBIX TEIUIOEMKOCTEH MEXKITYy COOOM.

46. Annabatuyeckuii iporiecc. [Tokaszarens aguadaThl, CBS3b C YHCIOM CTEIICHEH
cB0o00bI. YpaBHenue [lyaccona.

47. Cxema 1ukiia pabotsl TemioBoro apurarens. Teopema Kapuo. [{ukn Kapho.
KII/I unkma Kapho.

48. Bropoe Ha4yaJio TepMOIMHAMUKY (O HAIpaBJICHUH TIepexo/ia Teria).

49. dusznueckuii cMbICT SHTporHH, opMyiia bonbiiMana uIst SHTPOIHH.

50. 3akon Kynona. Hampasnienue cuiibl, qeiicTByOIIEH Ha 3apsl.

51. HampsokeHHOCTh — dAEKTpUYecKoro moss. [lpuHnmn — cynepno3uiuu
BJIEKTPUYECKUX TTOJIEH.

52. TloTok BeKTOpa HAINPSHKEHHOCTH dJIeKTprudeckoro mous. Teopema ["aycca

53. PaboTa cui 3eKTpUUecKOro moJsi Mo NePEeMELIEHII0 TOYSUHOTO 3apsiia.

54. Iupkynsius BEKTOpa HAMPSHKEHHOCTH 10 3aMKHYTOMY KOHTYDY.

55. IloTteHuuanbHass SHEPrUsi TOUEYHOTO 3apsiia B IOJIE JAPYroro TOYEYHOTO
3apsga. Ilorennuman. Pabota mo mepeMenieHUIo 3apsjga MEXAy TOYKaMU C pPa3sHbIMU
MOTEHIIMATaMH. DKBUTIOTCHIIMATBHBIE TIOBEPXHOCTH.

56. DnekTpuueckoe ToJie B JuANEKTpUKe. I[IpoBOAHMK BO  BHEIIHEM
AIIEKTPUIECKOM TTOJIE.
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57. KonpeHncaropsl. EMKOCTh IJIOCKOTO KOHJEHcartopa. EMKocTe mnpu
MOCJICOBATEIbHOM M TapajuieIbHOM COEAMHEHMUSX KOHJEHCATOPOB. OHEPrusi u
MJIOTHOCTD SHEPTUH JEKTPHUUECKOTO TOJISI.

58. Cunma Ttoka. Cuna TOKa B ciy4yae JBHKCHHS IIOJIOKHUTEIbHBIX U
OTPHUIATENBHBIX 3aps10B. BEKTOp MIOTHOCTH TOKA, CBSI3b C CUJIOHN TOKA.

59. 3akon Oma i ydacTka LENUW B HHTETPAIbHOM M AuddepeHnnarbHoul
dopmax. ComnpoTUBICHUE HWIMHIPUYECKOTO MPOBOJHUKA. 3aBUCUMOCTbH YJIEIBHOTO
COMNPOTHUBJICHUS OT TEMIIEPATYPHI.

60. DnexTpoaBwxkyas cuia. 3akoH Oma Jisi HEOJHOPOJAHOIO ydacTKa LEeNnu B
UHTerpaibHON U auddepeHmaisHoi hopmax.

61. PaGorta m momHOCTh Toka. 3akoH Jkoymns—JIeHIla B HMHTErpajbHOU U
muddepenranbHon popmax.

62. MourHocTh, pa3BHBaeMas HUCTOYHHUKOM TOKa. MOIIHOCTh, BbIJEIsieMas B
Harpy3ke. KoaduimeHTt noiae3Horo aeMcTBUsI HCTOUHUKA TOKA.

Bonpocwt ona camocmosamenvroco uzyuenus

1. TanrenumanmpHO€ ¥ HOpPMajibHOE YCKOpPEHHE TIpU JIBIDKEHUH  TIO
KPHUBOJIMHENHOMN TpaeKTopuu. [1omHOE yCKOpeHre Ipu KPUBOJIMHEWHOM JIBUKEHUU.

2. CBs3b JIMHEHHBIX W YTJOBBIX BEJIMYUH NIPU BpaIICHUH Tena (MyTh, CKOPOCTH,
YCKOpPEHHUE).

3. MexaHunyeckasi cucTema.

4. Cuiibl BHYTPEHHUE U BHELTHUE.

5. Lentp macc cuctemel. CKOpOCTh LEHTpa Macc. 3aKOH JBHKEHUS LIEHTpa Macc.

6. ConocraBieHle BEIUYHMH MIPU MMOCTYNATEIbHOM M BpPAaTEIbHOM JBUKCHHIX
(Macca, myThb, CKOPOCTh, YCKOPEHHUE, cujia, paboTa, MOLUTHOCTh, KHHETHUYECKask YHEPI U,
UMITYJIEC, OCHOBHOE YPaBHEHUE TNHAMUKH).

7. Meron BekTopHbIX nuarpamm. CiokeHHe ABYX TapMOHHMYECKMX KosieOaHUi
METOJIOM BEKTOPHBIX IUArPAMM.

8. JlorapupmMudeckuit JeKpeMEHT 3aTyXaHUs 3aTyXaloluX KojaeOaHui.

9. Korepentasie BonHbL. [IpuHIMI Cyneprno3uIiny BOJIH.

10. UnTepdepenius n1ByX BOJH.

11. Cynepno3uius IByX KOTE€PEHTHBIX BOJH B TOUKE (BBIBOJ).

12. UnTepdepeniiusi MaKCUMyM U MUHUMYM TIPU CIIOKEHUHU JABYX KOTE€PEHTHBIX
BOJIH.

13. 3akon JlanpTOHA.

14.Cpennsisi qimHa CBOOOMHOTO mpodera Moisiekys. DGhGEKTUBHBIN TUaMETp
MOJIEKYI.

15. SIBneHue TEMIONPOBOJHOCTH. 3aKOH TEMIONpoBoAHOCTH Dyphe.

16. SBnenne muddysun. Macca, nepeHocumasi B mporiecce nuddysun (3akoH
®duka).

17. Buytpennee Tpenue. 3akoH Hpl0TOHA JJ1s1 CHITbI BHYTPEHHETO TPEHUS.

18. JlaMmuHapHoe u TypOyJIEeHTHOE TEUEHHUSI.

19. Cxema nukmia paboThl XOJOAUIBHON MAIlIUHBI.

20. [TonspHast MoJeKyJia, JIEKTPUUECKUI MOMEHT TMOJISIPHON MOJIEKYJIBI.
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21. HenonspHas MOJEKyNa, OJJIEKTPUYECKUII MOMEHT U MOJSIPU3YEMOCTD
MOJIEKYJIBI.

22. Pannyc-BeKTOp IIEHTPA TSHKECTH MOJOKUTENBHBIX U OTPUIIATEIIBHBIX 3apsI0B.

23. DnexTpuueckuid aumoiyib. HampsikeHHOCTh Ha OCH JUMONS, Ha MPSMOM
MIEPIICHIUKYJISIPHOW OCH JTUATIOJN.

24. YcnoBusi paBHOBECHS 3apsiioB Ha MPOBOJHUKE B DJICKTPUUECKOM TOJE.
Pacnipenenenue 3apsiioB 110 HOBEPXHOCTH.

25. EMkocThb mapa.

26. DHeprusi CUCTEMbI TOUEUHBIX 3apsiI10B.

27. CBepX1IpOBOJUMOCTb.

28. 3axonbsl Kupxroda.

2 Kypc
Bomnpocsl Tekyniero KOHTpoJist

Bonpocwl, paccmampusaemvie na ayoumopHulx 3aHAMUAX

1. MarnutHoe nosie. MaraHuTHas UHIYKIUS, TPUHIUI CYTIEPIIO3UIIUTN MarHUTHBIX
nosieid. CUIIOBBIC JINHUY MAarHUTHOTO TOJISL.

2. 3axoH bro- CaBapa- Jlamnaca.

3. MarnuTHast UHAYKIUS IPSIMOTO MPOBOJHUKA C TOKOM.

4. Cuna Jlopenna. HampaBiieHue cwiibl, JCHCTBYIOIIEH Ha IOJOXKHUTCIBHBIN U
OTpULIATENBHBIN 3aPSJIbI.

5. 3akon Amrniepa. DU3HYECKUM CMBICI BEKTOpa MarHUTHON MHIYKIIMH B.

6. Cwia B3aUMOJICHCTBUSA JIBYX OECKOHEUHBIX MPAMBIX MPOBOJHUKOB C TOKOM.
[IpaBuo ieBOM pyKH.

7. Cwiia 1 MeXaHU4YECKUM MOMEHT, JIEHCTBYIOIME HA 3aMKHYThI KOHTYP C TOKOM
B MAarHUTHOM MoJie. MarHUTHBIA MOMEHT KOHTYpPa C TOKOM.

8. MarHMTHBIA MOTOK.

9. Pabota, coBepuraemas mpy NEPEMEIICHHH TPOBOIHUKA C TOKOM B MarHUTHOM
noJe.

10. Teopema ["aycca A BeKTOpa MarHUTHON MHIYKIIHU.

11. [upkynsiiusi BEKTOpa MarHUTHOM MHAYKIMUA B 10 3aMKHYTOMY KOHTYpPY IS
IpsIMOTO TOKA.

12. MarnuTtHas uaaykiusa B conenonna.

13. MaruuTHas IPOHUIIAEMOCTb, €€ (PU3NIECKUN CMBICIL.

14. Bunbl MarHetukoB. [luamarnerwku. [lapamarnetuku. deppoMarHeTHKH.
ITetnsa rucrepesuca.

15. DnekrpoMarauTHas MHAYKUWA. MHayknmoHHbI ToK. [IpaBuio Jlenua.

16. DJIC uHAYKIIMU B IPOBOJHUKE, TBIKYIIIMMCS B MATHUTHOM TI0JIE.

17. Camounaykuus. MaaykruBHOCTh. DJIC caMOMHAYKIIHH.

18. DHeprus MarHuTHOTO TOJIs. [[JIOTHOCTH SHEPTUU MarHUTHOTO MOJIS.

19. BuxpeBoe anekrpuueckoe nojie. Toku dyko. CkUH-3PHexT.

20. YpaBuenust Makcseinna B nuddepeHnuanbHoi popme.

13



21. BomHoBble ypaBHeHusi mia HampsbkeHHocrer E  u H, ckopocts
AIIEKTPOMATHUTHBIX BOJIH.

22. CBeTOBOM BEKTOP, XapakTep KoJeOaHuii CBETOBOTO BEKTOPA.

23. AOCOMIOTHBIM TMOKa3aTeab MPEIOMIICHHS, CBA3b C JJIEKTPUUYECKON U
MAarHATHOW IPOHUIIAEMOCTBIO CPEJIBI.

24. JInuHa 1 9acTOTa CBETOBBIX BOJH. CBSA3b JJIMHBI U YaCTOTHI CBETOBOM BOJTHBI
B CpeJie ¥ BaKyyMe.

25. OCHOBHBIE 3aKOHBI ONITUKH.

26. Uurepdepenmus cera. Dusmueckas nOpuuuHa — UHTEPEPEHIIUH.
KorepeHTHBIE BOJIHBI.

27. Nudpaxuus cBera, BUABI TU(Ppakiuu; oObICHEHHE C MOMOIIBIO IPUHIIUAIIA
I'roiirenca.

28. JludpakiuoHHas pemieTka. YCJIOBHA max M min OCBEHIEHHOCTH. YHCIio
TJIABHBIX MAaKCHMYMOB.

29. Jlucnepcus cBerta.

30. ITornomenue cBera. 3akoH byrepa.

31. Paccesinue cBeta. 3akoH Parnes.

32. Ilnockomomnsipu30BaHHbI cBeT. CTENeHb MOSIPU3ALNNA €CTECTBEHHOTO W
TJIOCKOMOJIIPU30BAaHHOTO CBETA.

33. HHTeHCUBHOCTH CBETa, MPOIIEAIIET0 4Yepe3 JBa MOJspU3aTopa. 3aKOH
Mautroca.

34. TeruoBoe uznyuenue. McmyckarenbHas 1 MOTJIoMaTenbHas ClioCOOHOCTH.

35. CBsi3b PHEPTreTUYECKON CBETUMOCTH C HUCITYCKATEeJIbHON CIIOCOOHOCTHIO Tea.
AOGCOIIOTHO YEPHOE TETIO.

36. 3akon Credana-bonsimana. 3akoH cmenienus BuHa.

37. ®opmyna I[lnanka, yto oHa omnwmchiBaetr? llpenmonoxxeHus, nexamue B
OCHOBE (hOPMYJIBL.

38. Tpu 3akonHa BHemntHeTO (hoTodIPdeKTa.

39. ®opmyna DitHInTeiHA 1151 BHETIHETO (hoTodddeKTa.

40. OmerTel Pesepdopaa. Anepras moaens atoma Pesepdopra.

41. CnekTtp atroma Bojopoaa. ®opmyna bansmepa.

42. Tloctynatel bopa.

43. Jlnmuna BoHBI 0 J1e bpoiito.

44. CooTHolieHue HeonpeneneHHocrtei ['eiizendepra.

45. Ctpoenue siipa. DHeprus CBs3H B sigpe. [[poTOHBI 1 HEUTPOHBI.

46. a, B, y-u3my4yeHus.

Bonpocul ona camocmosimenvro2o uzyueHus
1. CBs13b M€Ky CKOPOCTBIO CBETA, IMEKTPUUECKON U MATHUTHON MOCTOSIHHBIMHU.
2. MarnuTHast MHAYKIMS HA OCH KPYTOBOI'O KOHTYpa C TOKOM.
3. PaboTa npu moBopoTe KOHTYpa C TOKOM B MarHUTHOM II0JI€.
4. OpOuTanbHbIi MarHUTHBIA M MEXaHUYECKHMH MOMEHTHL. [ MpoMarHuTHOE
OTHOLIEHUE. MarHuTOMeXaHU4YECKUE SIBJICHUS.
5. CoOCTBEHHBIC MEXaHUUECKUH (CTTUH) U MATHUTHBIM MOMEHTHI 3JIEKTPOHA.
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6. KecTkue u mMarkue peppoMarHeTUKH.

7. Touka Kropu. 3axon Kropu — Beticca mis peppomMarHeTUKOB.

8. Tok mpu 3aMBbIKaHUU W Pa3MbIKaHUH TIETIH.

9. Tok cmemenus. [InoTHOCTH TOKa cMmerieHus. [110THOCTh MOTHOTO TOKA.

10. Iupkynsamus BEKTOpa HAMPSHKEHHOCTH MarHUTHOTO 1mojs H 1o 3aMKkHyTOMY
KOHTYpY C YY4€TOM MOJHOTO TOKa.

11. IIOTHOCTD SHEPTUH B DJIEKTPOMATrHUTHON BOJIHE.

12. II11OTHOCTD MOTOKA YHEPTUU B AIEKTPOMATHUTHOM BOJIHE.

13. UutencuBHOCTH cBeTa. CBSA3b CO CBETOBBIM BEKTOPOM.

14. JlaBneHue cBeTa Ha MOTJIOMIAOIIYIO TOBEPXHOCTb.

15. IInockoe u chepruueckue 3epkaia.

16. SIBneHue NOJIHOTO BHYTPEHHETO OTPAKEHUSI.

17. JIun3zel. @opMysia TOHKOM JTUH3HI.

18. CeToBon IIOTOK. OyHKIHA OTHOCHUTEJIBHOU CIEKTPAIBHOU
YyBCTBUTENBHOCTH I1a3a ((PYyHKUHUS BUTHOCTH).

19. Bunsl crieKTpoB: TUHEHYATHIN, TOJIOCATHIH, CTIIOIITHOM.

20. EcTecTBEHHBIH CBET, MOSIPU30BAHHBIA CBET, INTOCKOCTH TOJIIPU3AIIHH.

21. BpareHue mIocKOCTH TOJIIPU3AIMH BEIIECTBAMH TIPH MPOXOKICHAH CBETA.

22. ®otoH. Macca, saeprusi, uMitysibc. OCHOBHBIE CBOWCTBA (hOTOHA.

23. CkopocTh IBMXEHHS ()OTOHA B BEILIECTBE.

24. JlaBieHue cBeTa Ha MOTJIOMIAIOIIYI0 U OTPaXKAIOIYI0 TOBEPXHOCTH.

25. KopmycKyJsspHO-BOJIHOBOM JTyan3M CBOMCTB BEIlIECTBA.

26. BeraucnuTh JJIMHY BOJIHBI Jie bpoiing gacTuiel Mmaccoit 1 T, ABMXKyIIencs co
ckopocthio 10 m/c.

27. KakoBa HeomnpeaeneHHOCTh KOOPJMHATHI AJIEKTPOHA B DJIEKTPOHHO-TTy4eBOM
TpyoOke (V=107 m/c; v=10° m/c; m=9,11.10"** kr)?

28. KakoBa HeonpeIeIeHHOCTh CKOPOCTH AJIEKTPOHA B aToMe Boaopoaa? Pasmep
aroma 10%m.

29. UeM 0OBACHSICTCS HEOMPEACICHHOCTD YaCTOTHI U3ITyUCHHUS ?

30. YacTuirbl 0 IMHAKOBOW MTPUPOIBI B KITACCHYECKOW U KBAHTOBOW MEXaHHKE.

31. Monenu siapa.

3.4. IIpomexkyTOUHAs] ATTECTAIUS
B cooTBercTBUMM ¢ y4eOHBIM IUTAHOM IO HampaBieHHIO moAroToBku 35.03.06
ATrpouHXECHepHs IPOMEKYTOUHAs aTTeCTaIMK 10 Jucuuiuinae «mKkeHepHas hu3nkay
NPOBOIUTCS HAa 1 Kypce — B BHJIC 3a4eTa, Ha 2 Kypce — dK3aMeHa. B sk3aMeHaIMoOHHbBIX
OueTax MPUCYTCTBYIOT CHTYaIlMOHHBIC 3a/Ia4yM, MPEJCTABICHHBIC B BHJE PACUCTHBIX
3aJIaHUMN.

Bonpockl, BbIHOCHMBIE Ha 3a4eT (1 Kypc)
1.MarepuanpHas Touka. Cuctema orcuera. AGCOTIOTHO TBEPAOE TEIO.
2.CKOpOCTb CpeJiHssl U MTHOBEHHAS.

3. Yckopenue. CKOpOCTh | IyTh MTPU PABHOYCKOPEHHOM JIBHKCHHH.
4. YrnoBas ckopoctb. HanpaBneHue BeKTopa yrioBoil CKOPOCTH.
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5. Ilepuon u yactoTa BpanieHus. CBA3b € yIIIOBOW CKOPOCTHIO.

6. YrioBoe yckopenue. CBsI3b JIMHEWHBIX W YTJIOBBIX BEJIWYWH TIPHU BPAIICHUU
tena (IyTh, CKOPOCTh, YCKOPEHUE).

7. 3axoH HproTOHA.

8. Umnynec Tena. Beipaxkenue BToporo 3akoHa HproToHa yepe3 UMITyJibC.

9. Cuia shxectu u Bec Tena. Cwna tTpenus. Cuma ynpyrocTH.

10. Mexanuyeckas cucrema. Cuiibl BHyTPEHHUE U BHEIIHUE. 3aKOH COXPaHEHUS
UMITyJIbca (MOMEHT KOJIMYECTBa JIBUJKEHUSI) B 3aMKHYTOM CHCTEME.

11. PaGota u sHeprusi. MomHOCTh. DHEPTHUs.

12. Tlonmnass MexaHW4YecKas OdHEpPrus. 3aKOH COXpaHEHUs U IpeBpalleHUs
SHEPTHUHU.

13. MoMEeHT cuJjIbl OTHOCUTENBHO OcH. [11edo cuibl.

14. MoMeHT uMIyJibca OTHOCUTENHHO OCU. CBSI3b C MOMEHTOM CHJIbI. 3aKOH
COXpPaHEHUSI MOMEHTA UMITYJIbCa.

15. MOMEHT MHEpIMHU MaTepUaAIbHOW TOYKU U CHUCTEMbl MAaTEPUAIbHBIX TOUEK.
Teopema Lllteiinepa.

16. Kunetndeckas SHEPTHS BPaIAOIMIErocs Tea.

17. OcHOBHOE ypaBHEHHE TUHAMUKH BpallaTeIbHOTO JBUKEHUS TBEPOTO TEa.

18. T'apmonnueckme komeOanus. CMelmeHne, CKOPOCTh W YCKOPCHHE IIpH
rapMOHUYECKUX KoJieOaHUsX. AMIumMTyaa Kojebanuii. [lepuoa u yactora kojeOaHUi.
VYpaBHeHUs rapMOHUYECKUX KOJICOAHHUIA.

19. 3aryxatoumme koneOanus. JuddepenuuansHoe ypaBHEHHE KoJieOaHUM.
CMmelieHre TpH 3aTyXaloluX KoJieOaHUsAX. AMIUIMTY/Aa W TMEPUOi 3aTyXaloluX
koneOanuii. JlekpemeHT 3aryxaHus. Jlorapudmuueckuit JIEeKpeMEHT 3aTyXaHUs
3aTyXxarouux KojieOaHuu.

20. BeinyxeHnnble kosieOanus. SIBjaeHne pe3oHanca, pe30HaHCHAs 4YacToTa.

21. BonnoBoit mporniecc (BostHbI). OCHOBHOE CBOMCTBO BCeX BOJIH. [[mMHA BOJHBI,
CBSI3b CKOPOCTH BOJIHBI C JJIMHOM BOJIHBI U YaCTOTOM.

22. OCHOBHBIC TTOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKON TCOPHH.

23. UneanbHbIi Ta3. YpaBHEHHE COCTOSHUS UACATBHOTO Ta3a JJIs TaHHOW MacChl
ra3a (ypaBHenne MenneneeBa — Knaneiipona).

24. Cpenusisi KBagpaTuyHasi CKOPOCTh MOJIeKyJ. CBsi3b CpelHEN KHHETUYECKOU
SHEPIrUM NMOCTYNATENbHOTO JBHKEHUS MOJIEKYJI C TEMITEPATY POM.

25. SIBnenus mepenoca. 3akoH TeruionpoBoaHocTu Dypre. 3akon duka. 3akoH
HbroToHa 1151 CUiibl BHYyTPEHHETO TPEHUS.

26. BHyTpeHHsIs1 2JHEPTUsl TEPMOIMHAMUYECKON CHCTEMBI

27. TlepBoe Hawano TtepMmoauHaMuku. PabGorta, coBepiaemass Ta3oM Mpu
W3MEHEHUU ero o0béMa.

28. Temnoé€MKOCTh Ta30B: MPU TIOCTOSHHOM OO0BEME M TPU MOCTOSHHOM
JABJICHUH; CBSI3b C YUCIOM CTeleHer cB0O0OJbl. CBS3b MOJSPHBIX TEIJIOEMKOCTEH
MEXTy COOOM.

29. Annabatudeckuii mporiecc. [lokazarens aanadaTsl, CBSA3b ¢ UUCIOM CTENIEHEH
cBo0OobI. YpaBHenue [lyaccona.
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30. Kpyrosoit mponecc (uuki). [Ipsmoit u obpatHbiii 1uki. Kosdduument
MOJIE3HOTO JAEWCTBUS JUIsl KpyroBoro mpoiecca. Cxema Imukiaa pabOThl TEIIOBOTO
JBUTATETIS.

31. Bropoe Havamo TepMoaIuHAMUKH (0 HANpaBJICHUH TIEpexo/aa Teria). Teopema
Kapno. Huxn Kapro. KIIJI nukina Kapso.

32. 3akon Kynona. HanpaBnienue cuiibl, IeiCTBYIOIIEH Ha 3apsil.

33. HampsokeHHOCTh  3nekTpuueckoro mois. llpuHnun — cynepno3unuu
AIIEKTPUYECKUX MOJIEH.

34. TloTok BeKTOpa HAPS)KEHHOCTH AJIeKTpudeckoro nois. Teopema ["aycca.

35. PaboTa cui 37eKTpUUeCcKOro MoJisi o MEPEMEILLIEHUI0 TOUEYHOTO 3apsiia.

36. Llupkysiyst BEKTOpa HANPSKEHHOCTH 110 3aMKHYTOMY KOHTYDY.

37. IloTeHuuanbHasi SHEPTUsi TOUYEYHOrO 3apsiia B IOJIE JAPYroro TOUYEYHOI'O
3apsga. Ilorenuman. Pabota mo mepeMemieHuIo 3apsaa MEXAYy TOUYKaMU C pa3HbIMU
MOTEHIIUATIaMH.

38. CBs3p MeXAy HAMPSHKEHHOCTHIO JJIEKTPUYECKOTO TOJSI M TMOTCHIIMAJIOM.
CBsi3b  pa3HOCTH TIOTEHIIMAIOB C  HANPSKEHHOCTHIO  DJIEKTPUYECKOTO  TOJIS.
OKBUNOTEHIIMATHHBIE TIOBEPXHOCTH.

39. DnexTpuyecKoe Moje B AUIICKTPHUKE, HAMPSIKEHHOCTD AJIEKTPUIECKOTO TOJISL.
JludnexkTpuueckass ~— MPOHUIIAEMOCTh  CPelbl, CBA3b  C  JAUDICKTPHUECKOMN
BOCIPUUMYHUBOCTHIO.

40. Kongencaroppl. EMkocTh miockoro KonaeHcartopa. EmkocTs npu
HOCJIEI0BAaTEIbHOM U MapalIeIbHOM COETUHEHUSIX KOHAEHCAaTOPOB

41. Cuna Toka. BekTop mi0THOCTH TOKA, CBSI3b C CUJION TOKA.

42. 3axkon Oma myig ydacTka I B HHTErpaibHONM U auddepeHImanbHon
¢opmax. CompoTHBIEHHE LUIUHAPUYECKOIO MPOBOJHHKA. 3aBHUCHUMOCTh YIEIbHOIO
COTIPOTHUBIICHUS OT TEMIIEPATYPHI.

43. DnexTpoaBmwKyIas cuia. [lagenne HanpsbkeHUsT HA HEOAHOPOTHOM Y4acTKe
nend. 3akoH Owma st HEOAHOPOAHOTO ydYacTKa UENW B HHTETPAJbHOM H
g depeHunanbHON popMax.

44. Pabota W MOIIHOCTh TOKa. 3akoH Jxoyns—JIeHla B WHTErpajJbHON H
g depeHunanbHOi popMax.

45. MonHOCTh, pa3BUBaeMasi HCTOYHUKOM TOKa. MOIIHOCTB, BBIACNsAEMast B
Harpy3ke. KoadduimeHT moie3Horo AeMcTBUsl UCTOUYHHKA TOKA.

Bonpockl, BBIHOCHMBIE Ha Kk3aMeH (2 Kypc)

1. MarautHoe nosie. MarauTHasi MHAYKIIHS, IPUHIIAT CYTIEPIIO3UIIMNA MarHUTHBIX
nosneil. CUiIoBblE JMHUKA MarHUTHOTO ToJist. 3akoH buo- CaBapa- Jlamnaca.

2. Cuna Jlopenua. 3akoH Ammnepa. Cuna B3auMOJEHUCTBUS JIBYX OECKOHEUHBIX
MPSIMBIX TIPOBOJTHUKOB C TOKOM.

3. MarHuTHBIN MOTOK.

4. Tlorok BEeKTOpa MAarHUTHOM WMHAYKIMH Yepe3 3aMKHYTYIO IOBEPXHOCTb.
Teopema ['aycca it BEKTOpa MArHUTHOM MHAYKLIHMU.
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5. Lupkynsiuus BEKTOpa MAarHUTHOM MHAYKIUHU B MO 3aMKHYTOMY KOHTYpY AJIs
MPSIMOrO TOKa (BBIBOJI). 3aKOH MOJIHOTO TOKa JiJIi BEKTOpAa MAarHUTHOW MHAYKUUHU B u
JUTSl HAPSKEHHOCTU MarHuTHoro moist H.

6. Bunpt maraetnkoB. Jlnamaraeruku. [Tapamaraetnkn. @eppoMarHeTUKH.
[TeTns rucrepesuca.

7. DnekTpoMarauTHas MHAYKIUSA. MHaykuonssiid Tok. [Ipasuno Jlenna.

8. Camounpnykuusa. HWuaayktuBHOoCcTh. HWHaykTuBHOCTH cojeHowpa. OJIC
CaMOUWHTYKIIUH.

9. DHeprust MarHUTHOTO 1MOJIs. [[ITOTHOCTH SHEPTUM MArHUTHOTO TTOJISL.

10. YpaBuenus Makcpemia B nuddepeHnuanbHoi dopme. BoiHoBbIE ypaBHEHUS
1St HarnpsbkeHHocTer E u H, ckopocTh 371IEKTpPOMAarHUTHBIX BOJIH.

11. UutencuBHOCTH cBeTa. CBSI3b CO CBETOBBIM BEKTOPOM.

12. ITpunnun depma; ontuueckas qiauHa myTy. [Ipuanun [roitredca

13. UHarepdepenmus cBera. Dusuyeckas TpUYMHA  WHTEPHEPCHITUH.
Korepentnsle BosHbL. PazHocTh (a3 npu HanoxxeHun ABYX BoJH. WHTepdepeHuus
CBETa IIPU HAJIO)KEHUH JIBYX KOI'€PEHTHBIX BOJIH.

14. Indpakuus cBera, BUIbl ITU(Ppakiur; 0OObICHEHHE C IMOMOIIbIO MPUHIUIIA
['tolirenca.

15. JIudpakuuonHas pemieTrka. YCIOBUS MaxX m Min oceemeHHOCTH. Ywmcio
TJIABHBIX MAKCHMYMOB.

16. Jucniepcus cBeta. Buibl CIEKTPOB: JIMHEWYATHIN, MOJI0CATHIH, CIUIONIHOM.

17. Ilornomenue ceera. 3akon byrepa.

18. Paccesinue cBera. 3akoH Panes.

19. [nockononigspr30BaHHbBIN cBET. 3akoH Mastoca

20. TentoBoe U3nnydeHue. DHepreTuyeckasl CBETUMOCTh Tena. McnyckarensHas u
norjiouniareabHas CioCOOHOCTH.

21. AGcomoTHO yepHoe Teno. 3akoH Kupxroda.

22. 3axon Credana-bonpiiMana. 3akoH cmenieHns BuHa.

23. ®opmymna [Tnanka. Dotorddexr. Tpu 3akoHa BHenTHETO (hoTOIPdeKTa.

24. ®opmyna DifHIITeHA 11 BHETTHETO hoTodddeKTa.

25. ®otoH. Macca, saeprusi, uMitysibe. OCHOBHBIE CBOMCTBA (POTOHA.

26. OnwiTel Pezepdopma. SAnepuas moaens aroma Pesepdopaa.

27. Cnextp aroma Bogoposa. @opmyina banemepa. [loctynater bopa.

28. KopryckyJisipHO-BOJIHOBOM JTyaii3M CBOWCTB BelecTBa. [[irHa BOJIHBI 1O i€
bpoiinro.

29. CootHomieHue HeomnpeaeneHHoctel [ 'eizenoepra. KBanToBbie uncna.

30. Ctpoenue simpa. JHeprus CBs3H B siape. [IpoTOHBI 1 HEUTPOHBL.

31. a,B,y-u3nyueHus.

Oopazey IK3ameHayuoOHHO20 Oulema
MUHUCTEPCTBO CEJBCKOI'O XO351ICTBA POCCUHCKOM
OEJTEPALINA
denepanbHOE rocy1apcTBeHHOE 010/1KeTHOE 00pa3oBaTe/ibHOE YUpeKaeHue
BbICHIET0 00pa3oBaHMs
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«CapaTtoBckuii rocy1apCcTBeHHbI arpapHbIid YHUBEPCUTET
umenu H. U. BaBuiioBa»

Kadenpa Un:kenepnas ¢pusunka, 31eKTPo000OPyI0BaAHME U DJIEKTPOTEXHOJIOT UM

3K3AMEHAIIMOHHBIN BUJIET Ne 1
no gucuuiinHe « MuxenepHas pusnka»

1. DnekTpoMmarauTHas HHAYKIUsA. MHayknuoHHsIi Tok. [1paBuso Jlenmna.

2. JubpaxkuuoHHas pelieTka. YCIOBHS MaX u MIN ocBemeHHocTH. Ymucio
TJIaBHBIX MAaKCUMYMOB.

3. Crnektp aroma Bojgopoaa. dopmyna banemepa. Iloctynater bopa.

4, M3 cMOTpPOBOIO OKOIIIKA TEYH H3JIydaeTcs MOTOK »Heprur 4 kJIk/MUH.
OnpenennuTs TeMIepaTypy IeYy, eClIM IIOMaab OKOIIKa 8 cM2,

JlaTa
3aB. kadenpoii Tpymkun B.A.

3.5. CutryanuoHHbIe 32124

CuryanmoHHble  3a7aydl  [peAHA3HA4YCHBl JJIS  BBISIBJICHUS  CIOCOOHOCTH
oOydJaronmxcsi peaTh XU3HEHHbIE MPOOJEMbl C TOMOIIBIO MPEIMETHBIX 3HAHUMH,
KOTOPBbIE OTHOCSTCA K TMOHATHIO METOAUYECKHX pecypcoB. OHHM  MO3BOJISIIOT
IPEICTaBUTh MPEIMETHBIE U METANpeIMETHbIE pPe3yJIbTaThl 00pa30BaHUsS B KOMILIEKCE
YMEHUN M HABBIKOB, OCHOBAHHBIX Ha 3HAHUAX 3a CUET YCBOCHHUS Pa3HBIX CIIOCOOOB
JeSTeTLHOCTH, METOJ0B PaboThl ¢ mHpopmarueil. Perienue cuTyallMoOHHOW 3aaadu
npenanojaraeT MOOWIM3AIMI0O HMEIOIIMECs Yy O0OydJarolmuxcsi 3HAaHWW W OMbITa,
MOJTYUYEHHBIX B X0Ji€ OOy4YeHHUs, a TaKKe HACTPOCHMS U BOJIM JUISl PEUICHUS 3aJlaHHOU
npobJieMbl — TO €CTh OBITh KOMIIETEHTHBIM, UTO OTpa)kaeT HJICOJOTHUI0 BBEICHUS
HOBBIX 0Opa3oBaTelbHBIX CTaHAAPTOB. PemaroTcss CcuUTyallMOHHBIE 3aJadyd B
KOHTPOJIbHBIX pa00Tax M OJIHA U3 33/a4 U3JI0KEHA B IK3aMEHAIITMOHHOM OuJIeTe.

[IpuMepbl CUTYallMOHHBIX 33134 IPEICTABICHBI B BUJIC PACUETHBIX 3aJaHUN:

Ne CuTtyanmoHHasi 3aj1a4ya

1 | Onpenenuth XapakKTEpUCTUKH MAarHUTHOTO TIOJISI IPSIMOTO TOKA, KPYTrOBOTO TOKa
COJIEHOM 1A

2 | OnpenenuTh XapakTepUCTUKU M300paKeHH B JIMH3aX U 3epKajlax

3 | Paccuurarh u onucarh UTOr MHTEP(EPEHIIMN KOT€PEHTHBIX BOJIH, TUPPAKIUU U
MOJISIPU3ALIMHU CBETA

D

PaccuuTaTh XapakTepucTuku GoToHa, (hOTO2JEKTPOHOB Npu poTodddekTe.

5 | Paccunrtarh XapaKTEPUCTUKH TEMJIOBOTO U3JIYUYEHUSI

4. MeTtoanueckne MaTepuaJibl, ONpeaessiioniue npouexypbl OllecHUBAHUSA 3HAHUI,
YMEHHUI1, HABBIKOB U (MJIM) ONBITA AESATEJIbHOCTH,

XapaKTepu3yIuX 3Tanbl GopMHUPOBAHUSA KOMIIETEHIIUI
19




4.1 Ilpoueaypsbl OLleHUBAHUS 3HAHU I, YMEHNI, HABHIKOB
U (MJIK) ONbITA AeATeJIbHOCTH

Kontponp pesynpraToB 0OyueHusi OOy4aloUIMXCs, OSTaloB U  YPOBHA
dbopMupoBaHUS ~ KOMIETEHIMH 1o  guciuiuimHe — «MHxeHepHas — (u3uKa»
OCYLIECTBJISIETCS Ye€pe3 IPOBEACHHE TEKYIIEro, BBIXOJHOIO KOHTPOJEH M KOHTPOJISA
CaMOCTOATENIBHOMN paboTBHI.

@opMBI TEKYIIETO, MPOMEKYTOYHOTO M HTOTOBOIO KOHTPOJSI W KOHTPOJBHBIE
3a/laHusl 111 TEKYIIero KOHTPOJs pa3zpadarbiBaloTcs Kadenpoit ucxoast u3 cnenuduku
JTUCIUIUINHBL, U YTBEPKJAIOTCS HA 3aCeaHUH KadeIphl.

4.2 Kputepum olleHKM 3HAHMd, YMeHH I, HABBIKOB U (MJIH) ONBITA JAeSITeJILHOCTH,
XapaKkTepu3yoIMX 3Tanbl (POPMUPOBAHNS KOMIIETEHIIHII B Npolecce 0CBOCHUS
o0pa3oBaTesibHOI MPOrPaMMBbI

Onucanue MIKaabl OIEHUWBAHUS JOCTIXKCHHUS KOMIIETCHIMHA MO JUCHMIIIUHE
MPUBEICHO B Ta0HIIE 6.

Tabnuua 6
YpoBeHb OtMeTka no naTudauIbHOM CUCTEME Ornucanue
OCBOCHHS (3auer, 3K3aMeH)
KOMITETCHITMHT
6bICOKUIL «OTJIIMYHOY» | «3auTeHO» | «3auTeHo | OOyuvaromuiics 0OHapY>KUJI BCECTOPOHHEE,
(OTNIMYHO) | cHCTeMaTU4eckoe U TIyOOKoe 3HaHWE
» y4eOHOro Marepualia, ymeeT CBOOOIHO
BBIIIOJHATh  3aJaHusl, IPELyCMOTPEHHbIE
IpOrpamMmmon, YCBOUJI OCHOBHYIO
JUTEpaTypy U 3HAKOM C JONOJIHUTEIbHOU
JIUTEPaTypoi, PEKOMEHI0BaHHOU

nporpammoit. Kak mpasuio, oOydaromuiics
MPOSIBIIIET TBOPYECKHWE CIOCOOHOCTH B
MMOHUMaHWHU, WU3JI0KEHUU U HCIOJIb30BAHUU

MaTepuaia
oaszoewlii «XOpOUIO» | «3auTeHO» | «3auTeHo | OOydvarouuiics OOHAPYX U MOJHOE 3HAHUE
(xopo110) | yueOHOTro Marepuasia, yCIEUIHO BbIMOIHSAET
» [IPEelyCMOTPEHHbIE B IpPOrpaMMe 3a/laHusl,
YCBOUII OCHOBHYIO JIUTEpATypYy,
PEKOMEHI0BaHHYIO B IPOTrpaMMe
nopo2oewlit  |KyIOBIETBOPH «3auTEHO» | «3auTeHo | OOydaromuiics oOHapy)ui 3HAHUA
TEIBHO» (YHoBJEeTB | OCHOBHOIO y4eOHOro Marepuaia B 00beMe,
OpUTENBHO | HEOOXOJUMOM JJisl JlajbHelmen y4eObl u
» npeacrosied  paborel 1o  mpodeccuw,
CIPaBIISIETCS c BBITIOJTHEHUEM
IIPAKTUYECKUX 3aJJaHUH, MPEIyCMOTPEHHBIX
IIpOrpaMMo#,  3HaKOM C  OCHOBHOM
JIUTEPaTypoi, PEKOMEHI0BaHHOU

MpOrpamMMoOi, JOMYCTHUJ TIOTPEIIHOCTH B
OTBETE Ha DK3aMEHE M MPU BBITOJTHEHUU
SK3aMEHAIlMOHHEIX 3aJaHMii, HO oO0jamaeT
HEOOXOJMMBIMU  3HAHUSAMH  JJI1  HX
YCTpaHCHUS noJ PYKOBOJICTBOM
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YpoBeHb OTMeTKa 10 MATHOAITFHON CUCTEME Ornucanue
OCBOCHHS (3auer, ’K3aMeH)
KOMIIETEHINH
npenojaBaresns
— «HEYJIOB- «HE «He 3auteHo| O0yyaromuiicss 0oOHapyXua MpoOensl B
JIETBOPHU- 3ayTeHO» |(HEeyJOBJET-| 3HAHUSIX OCHOBHOIO y4eOHOro matepuala,
TEJIBHO BOPUTEINILHO)| IOMYCTHJI MPUHLUMIHAIBHBIE OIIMOKH B
» BBITIOJTHEHUH PEeyCMOTPEHHBIX
IIPOrpaMMOM INPAKTUYECKUX 3aJaHUU, HE
MOXKET  NpPOAODKUTH  OOydeHue  WIu
IPUCTYIIUTD K npodeccuoHaTbHON
JIeSITEIIbHOCTH o OKOHYAHUU
o0Opa3oBaTelbHON OpraHH3aIiH 0e3
JIOTIOJTHUTEIIbHBIX 3aHATUI
4.2.1. Kputepun oOumeHKH YCTHOIO OTBeTa MPH TeKylleM KOHTpoJie H

NPOMEKYTOYHOM ATTECTALNH

[Ipu oTBeTE HA BOMIPOC OOYUAIOIIUNACS TEMOHCTPUPYET:

3HAHUS: OCHOBHbBIC 3aKOHBI €CTECTBO3HAHUSA ((PU3MKU, B TOM UHuCie (PU3NUECKUE
OCHOBbl MEXaHUKH, MOJEKYJISAPHOW (PU3UKHM U TEPMOAMHAMMKH, 3IJIEKTPUUYECTBA U
MarHeTu3Ma, ONTHKM, AaTOMHOH U sAJIEpHOM (U3HKHU), METOAbl MaTeMaTH4YECKOIrO
aHaJIM3a U MOJEIIMPOBAHMS, METOAbI UCCIIEIOBAHMS,;

YMEHHsI: IPUMEHATh CBOM 3HAaHMs B PEIICHWU €CTECTBEHHOHAYUYHBIX MpoOJeM,
BO3HMKAIOIIUX B XOJE CBOEM MNpOPECCHOHANBHOW  AESATENBHOCTH  (CTPOUTH
MareMaThyeckue  MoAeld  (U3MYECKUX  SIBJICHUM, MNPOBOAUTH  (HU3HUUYECKUE
AKCIIEPUMEHTHI);

BJa/IecHHEe HABBIKAMM: pa0OThl C COBPEMEHHOW HAyYHOW HMHCTPYMEHTAIbHOU
0a30il, OCHOBHBIMH (PU3MYECKUMH METOJAAMHM aHajiu3a M pacyeTa TEXHUYECKHX
YCTPOWCTB

Kpurepuu o1ieHKHM YCTHOT0 OTBETA

OTJIHYHO 00y4aroIuics: AeMOHCTPUPYET:

- 3HAHUE 3aKOHOB MEXaHWKH, MOJIEKYJISIPHOW (DU3WKH, DICKTPUUIECTBA U
MarHeTM3ma, ONTHKH, TMpaKTUKU  MPUMEHEHHUS  MaTepuana,
WCYCPIBIBAIONIEC M ITOCJICIOBATEILHO, YETKO W JIOTUYHO W3J1araeT
MaTepuai, XOpollo OPUEHTHPYETCsl B MaTepuale, He 3aTpyIHSIETCS C
OTBETOM TIPH BHIOM3MEHCHHH 32/ IaHU;

- YMEHHE pemaTh 3aJadyd Ha OCHOBHBIE 3aKOHBI MEXaHUKH,
MOJICKYJISIDHOM (DU3HMKH, DJICKTPHYECTBA W MAarHeTU3Ma, OITHKH,
ATOMHOU W sJepHON (DU3MKH, UCHONB3YysS COBPEMEHHBIE METOIBI
MOKa3aTesIn TaKOW OICHKH,

- YCHEIIHOE ¥ CHUCTEMHOE BIQJICHHE HABBIKAMU UTEHUS M OIEHKHU
JAHHBIX, JOKYMEHTOB, WH(OpPMAaNHMH TPH W3YYCHHH (DU3HUSCKUX
MPUHIIMIIOB PpaboThl (u3myeckoro MasTHHKA, MasTHuUKAa O0epOexa,
AJIETPOU3MEPUTENIBHBIX ~ MPUOOPOB,  TEPMOMAPBI,  AICKTPHUECKUX
LIENIEH, CIIEKTPOCKOIIA

X0pO1I0 oOyJaroluics 1IeMOHCTPUPYET:
- 3HaHME MaTepuaja, He JIOMYCKAeT CYIIECTBEHHbIX HETOUHOCTEH;
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B LIEJIOM YCIEIIHOE, HO COJEpKalllie OTICNIbHBIE MPOOEIbl, YMEHUE
pemiate 3aJadd Ha OCHOBHBIC 3aKOHBI MEXaHWKH, MOJICKYJISIPHOU
¢bu3uKH, 3IEKTPUYECTBA U MarHETU3Ma, ONTHUKU, aTOMHOU U SIEPHOM
(GU3MKH, WUCMONB3ys COBPEMEHHBIE METOABI W MOKa3aTeNM TaKOW
OLICHKH;

B IICJIOM YCIIEUIHOE, HO COAEprKaliee OTHACNHbHBbIC INPOOEBl HIIH
COIIPOBOKJAIOIIEECS] OTNENbHBIMUA OINMOKAMHU BIIAZICHUE HABBIKAMH
YTEHHS U OLCHKU JAHHBIX, JOKYMEHTOB, HH(GOPMAIH NPU U3YYCHUH
¢u3nUecKuXx ~ NPUHOUIOB  paboOTBl  (U3UYECKOT0  MasTHHKA,
AIIEKTPOU3MEPUTEIBHBIX MPHOOPOB, TEPMOMAphl, 3IEKTPUIECKUX
LIENIEH, CIIEKTPOCKOIIA

Y/I0BJI€TBOPUTEIbHO

oOy4aroluics 1eMOHCTPUPYET:

3HaHUS TOJBKO OCHOBHOIO MaTepuana, HO HE 3HAeT JeTallel,
JIOITyCKaeT HETOYHOCTH, JOIYCKAeT HETOYHOCTH B (HOPMYJIUPOBKAX,
HapylaeT JIOTMYECKYI0  IOCIEIOBATENbHOCTb B HU3JI0XKECHUU
IPOrpaMMHOI0 MaTepuana;

B IIEJIOM YCIEIIHOE, HO HE CUCTEMHOE yMEHHUE pellaTh 3aJa4d Ha
OCHOBHBIE 3aKOHbI MEXaHUKH, MOJIEKYJIAPHON (DU3HKH, 3JEKTpUUECTBA
U MarHeTM3Ma, ONTHKH, aTOMHOW M SOepHOW (U3UKH, HCIIONB3YS
COBPEMEHHBIE METO/IbI U [TOKA3aTe! OLICHKH;

B LIEJIOM YCIIEHIHOE, HO HE CUCTEMHOE BJIaJICHUE HaBbIKAMHM YTCHHUS U
OLIEHKM JAaHHBIX, JIOKYMEHTOB, HH(OpPMaluu TMpH HU3YYECHUHU
¢u3nyecKux  OPUHLMIOB  pabOThl  (PU3MYECKOrO0  MAasTHHKA,
AJIEKTPOM3MEPUTENIBHBIX ~MPUOOPOB, TEPMOMAphl, BIEKTPUUYECKHX
LIENIEeH, CIIEKTPOCKOIIA

HEYTOBJICTBOPUTEJIbHO

oOyJaromuincs:

HE 3HAET 3HAYUTEJBHOW YacTU MPOrPaMMHOr0 MaTepHuaia, IIOXO
OpUEHTUPYETCS B 3aKOHAX MEXaHUKH, MOJEKYJISIpHOU (U3UKH,
AJIEKTPUYECTBA U MarHeTU3Ma, ONTUKH, aTOMHOU U siAepHON (PU3UKH,
HE 3HaeT NpPaKTUKy [NPUMEHEHUs  Marepuana, JOIyCKaeT
CYyIIECTBEHHBIE OIIHOKU;

HE yMEEeT MCIOJIb30BaTh METOJAbl M NPHEMBbl pElIaTh 3aJayd Ha
OCHOBHBIE 3aKOHbI MEXaHUKH, MOJIEKYJISIPHON (PU3HMKH, 3IEKTpHUYEeCTBa
M MarHeTu3Ma, ONTHKH, JOINYCKaeT CyIIEeCTBEHHBbIE OILINOKH,
HCYBCPCHHO, C OOJIBIINMHU 3aTPYAHCHUSAMU BBITIOJIHSCT
CaMOCTOSTENIbHY IO pabory, OOJBIINHCTBO 3a/IaHUH,
IIPEAYCMOTPEHHBIX ITPOTrPAMMON TUCHUILINHBI, HE BBIIIOJIHEHO;
oOydJaromuiicss He BiageeT HaBBIKAMU YTEHHUS W OILIEHKH JIaHHBIX,
JOKYMEHTOB, MH(pOpMAlU MNpU U3YYEHUU (PU3MUECKUX HPUHLIUIIOB
paboThl (HU3MYECKOTO MasTHUKA, DJIEKTPOU3IMEPUTENBHBIX MPUOOPOB,
TEPMOTIAphl, JJEKTPUUYECKUX IIeTeH, CIEeKTPOCKOMNa, JIOMyCKaeT
CYIIECTBEHHBIC OIIMOKHU, C OONBIIUMHU 3aTPYAHCHHUSMH BBITIOTHSIET
CaMOCTOSITENIbHYI0 ~ paboTy,  OOJIBIIMHCTBO  TPEIYCMOTPEHHBIX
MIPOrpaMMoOil IUCIMUILUIMHBI HE BBIIOJHEHO

4.2.2. Kputepun olleHKH BbITIOJTHEHHUSI TECTOBBIX 3aJaHU I
BrinosnHsst TeCToBbIC 3a7jaHusl, 00yJaroUTUiCs IEMOHCTPUPYET:
3HAHMA:  OCHOBHbIE  3aKOHbl ~ MEXaHUKH,  MOJEKYJIspHOH  (usuku,

TCPMOANNHAMUKHU, IBJICKTPOAMHAMUKHU, TCOPCTHUUYCCKHUC KU OKCIICPUMCHTAJIBbHBIC MCTO/bI

MCCIIEIOBaHMM B (PU3UKE, METOJIbI pacyeTa (GU3NIECKNX BEJINYHUH;
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YMEHUS: IPUMEHITh CBOU 3HAHUWS B PEIICHUHM TECTOBBIX 33/IaHUM HA OCHOBHBIC
3aKOHBI MEXAaHUKH, MOJICKYJISPHON (DU3UKHU, TEPMOJUHAMUKH, dJICKTPOTUHAMHUKH,

BJIa/IcCHHE¢ HABBLIKAMHU: NPUMEHEHUS TEOPETUYECKUX 3HAHUW U1 PEIICHUA
TECTOBBIX 3aJaHHUU.

KpnTeplm OIICHKH pCIICHUA TCCTOBLIX 3auaHm71

OTJIMYHO o0y4aroIuics 1eMOHCTPUPYET:

- 3HaHUE 3aKOHOB MEXAaHUKH, MOJICKYJSIPHON (DU3UKH, TEPMOINHAMHUKH,
JJEKTPOAMHAMMKM  XOPOILIO OpUEHTUPYETCS B Marepuaie, He
3aTPyAHSETCS C OTBETOM IIPY BUJIOM3MECHECHHHU 3aJaHUH;

- yYMEHHME pelarbh 3aJayd Ha OCHOBHBIC 3aKOHBl MEXaHUKH,
MOJICKYJISIPHOM (PU3UKH U TEPMOJMHAMUKH, SJICKTPOIMHAMHKH;

- YCHEIIHOE M CHUCTEMHOE BJIAJICHUE HABBIKAMM YTCHUS U OLCHKHU
JTAHHBIX, JIOKYMEHTOB, HH(POPMAIIMH NPH PEIICHHH TECTOBBIX 3aIaHHUH

XO0po1Io 00yyYaroIuics 1EMOHCTPUPYET:

- 3HaHME MaTepuasa, He JI0IIyCKaeT CyIIECTBEHHbIX HETOYHOCTEH;

- B IIEJIOM YCIIEUIHOE, HO COJepXKalllie OTAeIbHbIE MpoOenbl, yMEHHE
pemiatb TECTOBBIE 3aJaHUs HA OCHOBHBIE 3aKOHbl MEXAHMKHU,
MOJIEKYJIIPHON (DU3HKH, TEPMOJMHAMUKH, SJIEKTPOIUHAMUKH;

- B ILEJOM YCIEUIHOE, HO COJEpKallee OTIENIbHbIE IPOOeNbl WIN
COIIPOBOK/JAOIEECS] OTJENbHBIMU OIIMOKAMHU BJIAZICHUE HaBBIKAMHU
YTEHUS W OLICHKU JAHHBIX, JOKYMEHTOB, HH()OpMAIMH MPH PEHICHUU
TECTOBBIX 3a/IaHUN

YAOBJIETBOPHUTEIbLHO 00y4Jaronuics J1eMOHCTPUPYET:

- 3HAHUS TOJBKO OCHOBHOTO Marepuajia, HO HE 3HaeT JeTajei,
JIOITYCKAEeT HETOYHOCTH;

- B IIEJIOM YCIEIIHOE, HO HE CHCTEMHOE YMEHHUE pEeIIaTh TECTOBBIE
3aJJaHUsl Ha OCHOBHBIE 3aKOHbl MEXaHUKH, MOJIEKYJSIPHOM (U3UKH,
TEPMOJIMHAMUKH, DIEKTPOJAUHAMHUKY;

- B IICJIOM YCHGIHHOG, HO HC CUCTCMHOC BJIAJICHUC HABbIKAMU YTCHUA U
OIICHKH JAaHHBIX, TJOKYMEHTOB, HHPOPMAIIMH TPU PEIIEHUNU TECTOBBIX
3aJaHui

HEY/10BJIETBOPHUTEIBHO | O0YJarOIIHIACS:

- HE 3HAeT 3HAYMTEJIbHOW YacTH MPOrPaMMHOI0 MaTepHalia, IIOXO
OpUEHTUPYETCS B 3aKOHAX MEXaHHUKH, MOIEKYJISIpHOH (U3HKH,
TEPMOJMHAMUKH, JIEKTPOIMHAMUKHY;

- HE yMEET UCI0JIb30BaTh METO/bI M IPUEMBI pELIaTh TECTOBBIE 3a/1aHUS
Ha OCHOBHBIE 3aKOHBl MEXaHUKH, MOJEKYJISIPHOU  (U3HKH,
TEPMOJMHAMHUKH,  3JEKTPOJMHAMHMKU  JOMYCKAeT CYHIECTBEHHBIE
OIINOKH,

- oO0yuaromuiicss He BlaJeeT HABbIKAMH UTEHUS M OIEHKU JaHHBIX,
JIOKYMEHTOB, HH(GOPMAITUU TP PEIICHUU TECTOBBIX 3aJIlaHUN

4.2.3. Kputepun o1ieHKH JIa0OPATOPHBIX PadoT

[Ipu BeIMOTHEHUY JTA0OPATOPHBIX pA0OT O0YUYAIOIIHIICS T€MOHCTPUPYET:
3HAHMS: TEOPUH pazjena (UK, KOTOPOMY COOTBETCTBYET JIaHHAs paboTa;
YMEHHUsI: TPAMOTHO TPOBECTH DJKCIEPUMEHT M CHATh IOKa3aHUs C MPUOOPOB, IO
pe3yJbTaTaM dKCIIePUMEHTA;
BJa/ieHHe HABBIKAMM: pacyeTOB OKCICPUMCHTAIBHBIX JAHHBIX C  YYETOM

23



MOTPEUTHOCTH W3MEPEHHH, anpodaluy pe3yibTaTOB JKCIEPUMEHTa, CAENaTh BHIBOJ,
COOTBETCTBYIOIIMI LIeIM PaOOTHI.

OTtuer o maboparopHoil paboTe MPOBOAUTCS Kak B MUCbMEHHOU (0dopMieHHeE,
MPOBE/ICHUE IKCIIEPUMEHTA), TaK M B yCTHOU (hopme.

KpHTepI/II/I OIICHKH BBIINNOJITHCHUSA J'IaﬁOpaTOpHLIX paﬁoT

OTJINYHO

00yyaroImuiics: 1eMOHCTPUPYET:

-3HaHUSA: TEOpHH pasznena (U3UKH, KOTOPOMY COOTBETCTBYET JlaHHAS
pa0oTa, MCUepbIBAIOIIE U IOCIEeI0BATEIbHO, YETKO M JIOTMYHO M3J1araer
MaTepua;

-yMEHHSA: TIPaMOTHO IIPOBECTH OHKCHEPUMEHT U CHATh IIOKAa3aHUA C
puOOpPOB, IO pe3ybTaTaM dKCIIEPUMEHTA,

-BJIa/ICHUE HABBIKAMH: PACUETOB SKCIEPUMEHTAJbHBIX JaHHBIX C YYETOM
MOTPEIIHOCTH U3MEPEHHH, alpoOaliiyl pe3yIbTaTOB 3KCIIEPUMEHTA, ClIENaTh
BBIBOJI, COOTBETCTBYIOIIMH 11€7IH PabOThI

X0pomo

oOy4aromuiicss AEMOHCTPUPYET:

-3HaHUS: TEOpUM pazjena (U3UKHU, KOTOPOMY COOTBETCTBYET JaHHAs
paboTa, He AOMYCKAeT CYIIECTBEHHBIX HETOYHOCTENH;

-B 1IEJIOM YCHEIIHOE, HO COepXallue OTICIbHbIE MPOOENbl, YMEHHUS:
IrPaMOTHO TMPOBECTHU JKCIEPUMEHT M CHSATHh IOKa3aHUs C MPUOOPOB, IO
pe3yabTaTaM KCIIEPUMEHTA;

- B LIEJIOM YCIIELIHOE, HO COJEp’Kallle OTJelbHbIE MPOOEsbl BIIAJCHUE
HAaBBIKAMM: PACYETOB HKCIEPUMEHTAIbHBIX JAHHBIX C YYETOM MOrPEIIHOCTH
M3MEPEHHM, ampoOaluu pe3ysIbTaTOB JKCIEPUMEHTA, CHeNaTh BBIBOJ,
COOTBETCTBYIOIIUH 11e1H PabOThI

YI0BJIETBOPUTEILHO

00yJaromuics: 1EMOHCTPUPYET:

- 3HaHMA TOJILKO OCHOBHOIO Marepuana pasjeia (U3HKH, KOTOPOMY
COOTBETCTBYET JlaHHas paboTa; HO HE 3HAaeT JeTaliei, JOIyCKaeT
HETOYHOCTH, JOMYCKAaeT HETOYHOCTH B (HOPMYIHPOBKAX, HapyIlIaeT
JIOTHYECKYIO MOCIIEIOBATEILHOCTh B U3JIOKEHUH MaTepHaia

- B 1IEJIOM YCIHEIIHbIe, HO HE CHCTEMHBIE YMEHHS: TPAMOTHO MPOBECTH
OKCIIEPUMEHT ¥ CHATh TIOKa3aHUs ¢ TpHOOPOB, IO pe3ysibTaTamM
HKCIIEPUMEHTA;

- B IIEJIOM YCIICIIHOE, HO HE CHUCTEMHOE BIIAJICHHE HABBHIKAMH. pPacueTOB
DKCMIEPUMEHTAJbHBIX JIAHHBIX C YYE€TOM TMOTPEIIHOCTH HM3MEPEHHUI,
anpoOanuu pe3yIbTaToB YKCIIEPUMEHTA, CIeNIaTh BBIBOJI, COOTBETCTBYFOIIHAN
e paboThl,

HEYAOBJICTBOPUTEC/IBHO

o0yJaromuicst He JEMOHCTPHPYET:

-3HAHUS: TEOpUHM pasfena (U3UKHA, KOTOPOMY COOTBETCTBYET IaHHAs
pabora;

-yMEHUSI: TPaMOTHO TIPOBECTH OJKCHEPUMEHT U CHSTh TIOKa3aHUs C
prOOPOB, TI0 pe3yJIbTaTaM IKCIIEPUMEHTA;

-BJIaJICHNEC HAaBBIKAMH: PACUYETOB ADKCIEPHUMEHTANBHBIX ITAHHBIX C Y4ETOM
MOTPEITHOCTH U3MEPECHHM, apoOaIiui pe3yIbTaTOB IKCIIEPUMEHTA, CJIEIaTh
BBIBOJI, COOTBETCTBYIOIIUH 1€ PaOOTHI.

4.2.4. Kputepum OlleHKHU pellleHns] CUTYallHOHHOM 3a1a4u
[Ipu perieHny CUTyallMOHHOM 3a1a4M 00yJaroOIUiCs TEMOHCTPUPYET:
3HAHUSA: TEOPETUYECKUE TIOJIOKEHUS IIPEAIIOIaraéMoro peeHust CUTyallMOHHON
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3a71a4M, B3aMMOCBSA3b UCXOIHBIX MAHHBIX C TIOIY4YaEeMBIM Pe3YJIbTaTOM, METOMOJOTHIO
NPUHATHA PEMICHUI B KOHKPETHOHN CUTYALINY;

YMeHHsi: 0TOMpaTh MH(GOPMALIHIO, COPTUPOBATE €€ /ISl PELIEHHs CHTYaIMOHHOM
3a/laqd, BBISBIATH KJIIOUEBBIE NPOOIEMEl, BHIOMPATH ONTHMATbHOE pEIICHHE W3
BO3MOJKHON COBOKYITHOCTH PEIIECHUIA;

BJaiecHHe HaBbIKAMH: TIPUMCHEHUS TEOPETUYECKUX 3HAHUW Ui pelIeHus
KOHKPETHOM CHTYallMOHHOI 3aauul Ha MPAKTUKE.

Kputepun oueHkH 3GpPeKTHBHOCTH pelieHus CHTYaLHOHHOM 3a1a4u

Orimnuno o0yJaromuiics AEMOHCTPUPYET:
: — MPaBUJIbHBIA OTBET HA BOTIPOC 3a1auM;
— MOAPOOHO, MOCIENOBATENBHO, TPAMOTHO OOBICHEH X0/ €€ PEIICHUS;
~ pELIEHKE MOIKPETUIEHO CXEMATHYECKUMH H306POKEHUSIMHU U
JEMOHCTpalUsIMU;
— MPaBUIILHOE M CBOOOIHOE BajieHHe MpodeccuoHaTbHOM
TEPMUHOJIOTHEN; ‘
— MPaBUIILHBIC, YSTKUE U KPATKME OTBETHI HA JIOTIOTHUTETbHBIE BOIIPOCHI.

Xopoino ofyyaroluiicss AEMOHCTPUPYET:

— NPaBUJIBHBIA OTBET Ha BONPOC 3aJ1auM;

— XO0J1 petuenus noapobeH, HO HEeI0CTATOYHO JIOTHYEH, ¢ €AMHUYHBIMM
omMOKaMy B IETaNAX, HEKOTOPEIMH 3aTPYIAHEHUSIMHU B TEOPETHUECKOM
000CHOBAHWH;

— CXeMATUYECKMX M300paKEeHUAX W IEMOHCTPALIMAX MPUCYTCTBYIOT
HE3HaYUTEbHBIE OMHOKH U HETOYHOCTH;

— OTBEThI Ha JOTIOIHUTENLHBIE BOTIPOCKH BEPHBIE, HO HEJOCTATOUHO
YETKUE U KpaTKHE.

YaoBiierBopuTe/ibHO oOyuarommiicst IeMOHCTPUPYET:

— OTBET Ha BOTPOG 33/1a4¥ JaH MPaBUIIBHO;

— 00BACHEHHE XO/1a PEIICHHS HEIOCTATOYHO TIOJTHOE,
HETOC/Ie10BATENBHOE, ¢ OIIMOKAMHU, CIIA0BIM TEOPETHYECKHUM
000CHOBAHHUEM;

— CXeMaTHyeckue U300paxeHus U AeEMOHCTPaLMK NGO OTCYTCTBYIOT
BOBCE, JIMOO COAEPHKAT NMPUHLMITHAITLHBIE OLTHOKH;

— OTBETHI Ha IONMOTHUTENBHBIC BOMPOCH HEAOCTATOYHO YETKHE U
cojepxaT omuOKM B AeTassX.

Heyaosiersopurensno | obydatoumiics:
— OTBET Ha BONPOC CUTYALIMOHHOM 33341 JIaH HENPABUIIBHO.

Paspabomuuxu: cmapuiuii npenodasamenn, Poivcosa E.B. ﬁ
f / (momucs)
douenm, Kouenaescxkasn K.B.
(moannds)
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