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1. [Tepeyenb KOMNETEHUMH € YKa3aHHEM 3TANoOB uxX GopMHpPOBaHMSs B Ipolecce
ocsoenus OIIOIT

B pesynbrate uzydeHus qucturuinHabl « HxkeHepHas (u3nkay oOydarommecs, B
cootBercTBUM ¢ OI'OC BO mno Hampasienuto noarotoBku 27.03.02 VYmpasneHue
Ka4eCTBOM, YTBEPKJICHHOTO MPHUKa30M MuHHCTEpCTBa 00pa3oBanus M Hayku PO ot Ne
869 ot 31.07.2020, popMupyroT ciemyronue KOMIIETSHIINN, YKa3aHHbIC B Ta0wmie 1.

Ta6auma 1
dopMupoBaHHe KOMIETEHIH B mpoliecce U3yYeHHsl JUCHUNIMHBI
«HuxkeHepHas pusuka»
Kommerenus Nunukaropsl Ortanel Bunnl O1LeHOYHBIE
JIOCTHIKCHHS dbopMupoBaHHS | 3aHATHH IS cpencTBa It
KOMIICTCHITU I KOMITETCHIIMH B | ()OPMHPOBAHU OLICHKH YPOBHS
mporecce o c(hOpMUPOBAHHOCT
ocBoenus OITOIT | kommereHIUU 1 KOMIICTCHITUU
(kypc)
Kon Haumenosanu
e
1 2 3 4 5 6
OIIK-2 | crtocoOHOCTH OIIK-2.1 - 2,3 JICKIIHH, TECTOBBIC 3aJIaHU,
dbopMynupoBar | 3agauu nabopaTopHbBI | TabopaTopHast
b 33J1a41 npoheccuoHaIbH € 3aHATUS pabora,
npodeccuoHall | Ol ACATEIHPHOCTH cobece0BaHKe
BHOM Ha OCHOBE 3HaHUHU
JEeSTeNbHOCTH | TPOMUIBHBIX
Ha OCHOBE pasnenoB
3HAHUH MaTeMaTU4YeCKUX
NpoQUIBHBIX | U
paznenon €CTECTBEHHOHAy4
MaTeMaTUYeCK | HBIX JUCIUILINH
UX 1 (Momymei) ;
ectectBenHoHa | OIIK- 2.2 —
YUHBIX UCIIOJIb3YET
JIACIIMILINH poQUIbHBIE
(Momymeit) pazziensl
MaTeMaTHIeCKUX
u
€CTECTBEHHOHAYY
HBIX JUCIUILINH
(MofyIieir)
[Ipumeuanue:

Kommerennuss OIIK-1 — Takke Qopmupyercs B X0/i€ OCBOSHUS JHCIUILIINH:
MPUKJIAaJHAsT MAaTeMaTHWKa B YIPABICHUH KAueCTBOM, IMPEIIUIUIOMHAs NPAKTHKA,
MOArOTOBKA K MPOIEYPE 3aITUTHI U 3alllMTa BHITYCKHON KBaTU(UKAIIMOHHON PabOTHI.

2. Onucanue nokasaresieid 1 KpUTeprueB OLIEHUBAHUS KOMIIETEHIMH
HA Pa3JIMYHbIX ITanax ux (popMUpPOBaHUs, ONMCAHUE IIKAJ OLEHUBAHUS




IlepeyeHb OLIEHOYHBIX MATEPHAJIOB

Tabnuua 2
Ne HaumenoBanue Kparkas xapakrepucTruka OLEHOYHOIO IIpencrasinenue
I/ | OLIECHOYHOro MaTepuasa marepuasia OLIEHOYHOI'O CPE/ICTBA B
OM
1 nabopaTopHas paboTa | CPeACTBO, HAIpaBJICHHOE HA U3YUYCeHHE | JabopaTopHbIE pabOThI
IIPAKTUYECKOI0 X0Ja TEX WJIM UHBIX
IPOLIECCOB, UCCIIEIOBAHHE SBJICHUS B
paMKax 3aJaHHOM TeMbI C IPUMEHEHUEM
METO/I0B, OCBOEHHBIX Ha JIEKLIUSAX,
COIIOCTaBJICHUE MOJyUYEHHBIX
pe3yabTaTOB C TEOPETUUECKUMU
KOHLENIUSAMH, OCYLIECTBIEHNE
MHTEpIpPETaluy HOTYy4EHHBIX
pe3yJIbTaTOB, OLICHUBaHHUE
HPUMEHUMOCTH MOJYYEHHBIX
pE3yJIbTaTOB HA IPAKTHKE
2 TECTUPOBAaHUE METOJ, KOTOPbIi 103BOJISIET BBISIBUTD OaHK TECTOBBIX
YPOBEHb 3HAHHUI, YMEHUIN U HABBIKOB, 3aaHui
CHOCOOHOCTEH U APYrUX KauecTB
JIMYHOCTH, a TAKXKE UX COOTBETCTBUE
OIpe/ielIEeHHbIM HOPMaM IIyTEM aHaJIn3a
CHO0COOOB BBITIOJTHEHUS 00YJaIOIIMHCS
psijia CielMalIbHbIX 3aaHui
3 co0eceioBaHuE CPEJICTBO KOHTPOJIS,, OPraHU30BaHHOE BOIIPOCHI IO TEMaM
KaK crenuaibHas oecena JUCLUIUIMHBIL:
[earornyeckoro paboTHUKA ¢ - IEpeyYeHb BOIPOCOB
06y‘IaIOH_[I/IMCH Ha TCMbI, CBA3aHHBIC C JUIsL YCTHOTO oIlpoca
M3y4aeMOol TUCHUIUIMHON U
paccuMTaHHON Ha BBISICHEHHE 00beMa - 3a/1aHus I
3HaHUU 00yYaroLIerocs Mo CaMOCTOSTEIIbHOU
OIPEACIIEHHOMY pa3lieiy, TEME, paboThI
npo0JieMe H T.I1.
IIporpamMmMa oueHMBAHUSA KOHTPOJUPYEMOH AU CHUIIIUHBI
Tabnuma 3
Kon
KonTponupyemeie .
Ne KOHTPOJIMPYEMOI HaumenoBanue
n/m pasicnt KOMIIETEHINH (MU OLIEHOYHOTI'O CPEICTBA
(TeMbl TUCUUTIINHBI)
€€ 4acTu)
1 2 3 4
1 | ®usnueckue OCHOBBI
nabopatopHasi pabota, codeceoBaHNE
MEXaHUKU
2 | MonekymnsipHas ¢u3nKa u
nabopatopHasi pabota, codeceoBaHNE
TEPMOJIMHAMHKA
3 | DiekTpocraTrrka u OIlK-1
HOCTOSHHEL nabopaTtopHasi paboTa, TECTOBBIE 3a/laHUS,
" cobeceoBanue
IEKTPUUYECKHUI TOK
4 | DneKTpoMarHeTu3M nabopaTopHasi paboTa, codeceoBaHHE
5 | DneMeHThl BOJHOBOW | nabopaTopHas paboTta, codeceloBaHNe




Kon
KonTponupyemsie .
Ne A3 KOHTPOJIUPYEMOI HanmenoBanue
n/m P KOMIIETEHINH (MU OLIEHOYHOI'O CPEICTBA
(TEeMBbI TUCIIUTIMHBI)
€€ 4acTu)
1 2 3 4

KBaHTOBOM OITHKH,

(107637041 aToma u

ATOMHOTO si/Ipa

Onucanne nokasaresje 1 KpUTepUeB OLCHUBAHUS KOMIIETCHIMI 10 IMCHUIJIMHE
«AHxkeHepHas puU3MKa» HA Pa3JIMYHBIX 3TANAaX UX (POPMHUPOBAHUA,

OIINCaHuC IIKAJ ONCHUBAaHUA

Tabnuna 4
Kon WNHnukaTopsl [lokazarenu U KpUTEpUN OLICHUBAHUS PE3YJIbTATOB 00YUEHMUSI
KOMIETEHIIU | JOCTHXKEHUS HIKE MOPOTOBBIN | IPOABUHYTHIH BBICOKHIA
U, OTaIlbI KOMIIETEHIIUH MIOPOTOBOTO YPOBEHb YPOBEHB YpOBEHB
OCBOCHHUS YpOBHS (ynoBneTBopu (xoporo) (oTnHr4HO)
KOMTICTCHITH (HeyHOBIETBOPH TEJIBHO)

u TEJIHHO)

1 2 3 4 3) 6
OIIK-1, OIlK-2.1 - oOyJaromuiics oOydaromuiic | oOydaromuiic | obydarommuiic
1 kypc 3a/1a4u HE 3HaeT b s A

npodeccuoHan | 3HaYUTENbHOU JEMOHCTPHUPY | JEMOHCTPHUPY | IEMOHCTPHUPY
BHOM qacTu eT 3HaHUs €T 3HaHue eT 3HaHue
JESTENILHOCTH | TPOTPaMMHOTO TOJIBKO MaTepuansa i | 3aKOHOB
Ha OCHOBE Marepuara, OCHOBHOTO YMCHHUS MEXaHHKH,
3HAHUU TJI0XO0 MaTepuana, peleHus MOJIEKYJISIPHO
NpOQUIBHBIX | OPUCHTHPYETCS B | HO HE 3HACT THUTIOBBIX i pusukwy,
pasziesnoB 3aKOHax JeTane, 3a/a4, He TePMOJIUHAMU
MaTeMaTHYECK | MEXaHUKH, JIOITyCKaeT JIOITyCKaeT KH,
uxX U MOJIEKYIISIPHOM HETOYHOCTH, | CYIIECTBEHHBI | AIEKTPOAMHA
€CTeCTBEHHOH | (pu3HKH, JIOITYCKaeT X MUKH,
ay4YHBIX TEPMOJMHAMHUKH, | HETOYHOCTU B | HETOYHOCTEH | MPAKTUKU
TVCTIATUTAH AJIEKTPOJMHAMUK | (hOPMYIIHPOBK MIPUMCHCHHUS
(Monynei) ; U, HE 3HaeT ax, HapylIaer MaTepuaia
MIPAKTUKY JIOTUYECKYIO ISl pEIIeHNUs
MIPUMEHEHUS nocIea0BaTeN MIPUKIIATHBIX
Marepuara, BHOCTH B 3amad
JIOITyCKaeT U3TI0KEHUU arpouHKeHep
CyIIIECTBEHHBIE MPOTPAMMHOT 17078
OIMOKHU B 0 Marepuana HCYEPIBIBAIO
pElIeHNH 3329 | ¥ B PEIICHUA e u
3a1aq nocje0BaTen
BHO, YETKO U
JIOTUYHO
u3Jaraer
MaTepua,
XOPOIIO
OPHEHTUPYETC
B
MaTepuarne,




HE

3aTpyaHSAETCS
C OTBETOM
npu
BUJIOHU3MEHEH
WU 3aJaHui
OIIK-1, OIIK- 2.2 — oOyyJaromuics obOyyvaronuiic | oOydaromuiic | odoyJaroutuic
2 Kypc UCIIOJIb3YET HE 3HAeT A s A
npouIbHBIC | 3HAYUTEIBHOU JEMOHCTPHUPY | IEMOHCTPUDPY | JEMOHCTPHUPY
pas3zensl 4acTu €T 3HAHUS €T 3HAHHE €T 3HAHUE
MaTeMaTH4YeCK | MPOTPAMMHOTO TOJIBKO MaTepuasa U | 3aKOHOB
UX U MaTepuana, OCHOBHOT'O YMCHHUS JJIEKTpOMAarHe
€CTECTBEHHOH | IUIOXO Marepuana, pereHus TH3MA,
ay4YHBIX OPUEHTHUPYETCS B | HO HE 3HAET THUIOBBIX OITHUKH,
JUCIHATIINH 3aKOHax JeTanei, 3a7a4, He KBaHTOBO,
(MopyIeit) AJIEKTPOMArHeTu | JOIYCKaeT JOTTyCKaeT aTOMHOU U
3Ma, OITHKH, HETOYHOCTH, | CYIIECTBEHHBI | SAEPHOI
KBaHTOBOM, JIOITYCKaeT X bu3nkw,
aTOMHOM U HETOYHOCTH B | HETOYHOCTEH | IPAKTHUKH
SICPHOMN (hopMyITUPOBK MIPUMCHCHHUS
bu3uKy, He ax, HapylIaer Marepuana
3HAET MPAKTHKY | JIOTHYECKYIO JUTSL PEIICHUS
MIPUMEHEHUS MocJie10BaTell MIPUKJIATHBIX
MaTepuana, BHOCThH B 3a7a4
JIOTTYCKaeT H3JI0KEHUU arpoOMHKEHED
CYIIIECTBCHHBIC MPOrPaMMHOT HH,
OIINOKH B 0 Marepuana MCYEPIBIBAIO
pEIICHUY 337]a4 | U B PCIICHUU e u
3a1a4 MoCae0BaTEN
BHO, YETKO H
JIOTUYHO
u3jaraet
MaTepua,
XOpOIIIO
OpUEHTHUPYETC
B
MaTepuarne,
HE
3aTpyaHSETCS
C OTBETOM
npu
BUIOM3MEHEH
WU 3aJaHui

3. TunoBble KOHTPOJIbLHBbIE 32IaHUS UJIM UHbIE MaTePUAJIbI, HE0OXOAUMBbIE J1JIA
OLICHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTePU3YIOIIUX 3TANbl JOPMHUPOBAHUS KOMIIETEHIUI B IIPoI[ecCe OCBOCHUSA

3.1. TecToBBIC 3a1aHUA

ITo

IUCHUIUINHE

«HxeHepHas

IMUCBbMCHHOT'O TCCTHUPOBAHUS.

buzuka»

00pa3oBaTebHOM MPOrpaMMBblI

MIPELYCMOTPEHO

IIPOBE/ICHHE




[lucbMeHHOE TECTHMPOBAHME MCHOJB3YIOTCS Uil  TPOBEPKH  M3YUYEHHBIX
00y4aronIMMUCs OCHOBHBIX pa3/iesoB MPOMIEHHOT0 MaTepuana 3a 1 kypc. Pe3ynbTaThl
TECTUPOBAHUSI YUUTHIBAIOTCA MPHU MPOBEACHUS NMPOMEKYTOYHOM aTTecTalud — 3a4era
Ha 1 Kypce.

3aganue 1

1) Pemraror nBe 3a1avu:
A) paccuuTBHIBAIOT BpeMs IBUKEHUS MOE3/1a MEXKAY JBYMSI CTAaHIIUSIMHU,
b) paccunThIBarOT BpeMs ABMKEHUS TI0€3/1a BIOJb KEJIC3HOIOPOKHON TIaT(HOPMBI.
[Ipu peniennu kakou 3aa4u NO€37 MOKHO MPUHSTH 32 MATEPUATBHYIO TOUKY?
l.uA,ub 2. A 3.b 4. au A, un b
2) Ecmm pamuyc OKpPYKHOCTH YMEHBIIUTCS B 4 pa3a NpuU HEU3MEHHOW JMHEHHON
CKOPOCTH, TO YIJIOBasi CKOPOCTh P BpaIIEHUHU TeJla M0 OKPYKHOCTH
1. ocranercs npexHen 2. yBenuuuTcs B 4 paza
3. ymeHblIHTCH B 4 pasza 4. ymenspmutcs B 16 pa3
3) I1pu mombITKE CABUHYTH TBEPOE TEIIO C MECTA BO3HUKACT CHJIA
1. Tpenust nokos 2. TpEHHS KAUCHHS
3. TpeHusl CKONbkeHus 4. cpeu OTBETOB 1-3 HET BEpHOTO
4) MOMEHT HHEpIMU TBEPJOrO Tejla OTHOCHTEIbHO IPOU3BOJILHOW OCH, HE
MPOXOJIAIIEH Yepe3 LIEHTP Macc Tela, onpeaensercs no Gopmyiie:
1 1=mr 2.1=1 +md? 3. 1-M 4.|=m—I2

c £ 3
5) Uucno konebaHMid, COBEPIIAEMBIX B €AMHUILY BPEMEHU — 3TO ...

6) MarepuanbHas Todka M IBHKETCS 10  OKPYKHOCTH co ckopocThio V . Ha puc.1
nokazaH TpaduK 3aBUCUMOCTH TPOCKIUU V. OT BpeMEHH (7 -€AMHUYHBIA BEKTOP
TIOJIOKHUTENILHOTO Hanpasyienus, V, —Iipoekuus V Ha 5To Hanpasienue). Ilpu sTom ps
HOPMAJILHOTO a, M TAHT€HIIUATIBLHOTO &, YCKOPEHUS BBITIOJIHSIOTCS YCIIOBUS. ..

\"_ll.

t

1. a,— yBennumBaercs, a, — yBEIMIMBACTCS 2. a,— MOCTOSIHHO, 8, — YBEJIMUUBACTCS
3. a,— IIOCTOSIHHO, @, — IOCTOSIHHO 4. a,— yBEIUYUBAETCS, &; — IOCTOSHHO

7) Nmmynse Tena maccoit 100 r paBen 1kr-m/c. CkOpocTh Teja paBHa .....

8) CkopocTh JBIKEHHMS Tena yBenuuuiack B 2 pasza. Kak wu3MeHWnach €ro
KHUHETHYECKasi SHEpTrHs?

1. Kunernueckas s3Heprust yBeJInuniach B 2 pasza
2 Kunernueckast sHEpTHUsl yMEHBIINIIACH B 2 pa3a
3. Kunernueckas sHeprus yBeanuuiach B 4 paza
4 Kunernyeckas sHeprusi He U3BMEHUJIACh



9) Ilpu nBMXEHHMH ABTOMOOMJIS MO BEPIIMHE BBINTYKJIOIO MOCTA, PajnyC KpHUBHU3HBI
KOTOporo 90 MeTpoB, MaccaXXUpbl UCIBITHIBAIOT MTHOBEHHOE COCTOSIHUE HEBECOMOCTH.
OTO NPOUCXOIUT NPU MUHUMAIIBHOMN MOCTOSIHHON CKOPOCTH JIBUKEHHUSI

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

10) I1pu pacyeTe MOMEHTOB HHEPIIUH Tella OTHOCHTENBHO OCEH, HE TPOXOISIINX Yepe3
LIEHTp Macc, ucnoib3ytoT Teopemy llrteiinepa. Eciu ock BpallleHHsT TOHKOCTEHHOU
TpyOKHM NEPEHECTH W3 LEHTpa Macc Ha paccrosHue 2R (puc.), To B MOMEHT MHEpUUU
OTHOCUTEIBHO HOBOM OCH YBEJIUMYUTCS B ...

1.4 paza 2. 3 paza 3.2 pa3a 4.5 pa3

11) Matematnueckuii MasTHUK AJIUHOW 10 ¢M OTBOJAT OT IMOJIOKEHUS PaBHOBECHUS U
ormmyckaroT. CKOJIBKO pa3 3a BpeMs 6,28 ¢ KHHETUYECKas SHEPIUsl MasiTHUKA JOCTUTAET
MAaKCUMAaJIbHOTO 3HAYCHUS?

1.9 2.15 3.20 4.25

12) [lpu yBenmu4YeHHH CpelHEl KBAJPATUYHOW CKOPOCTH MOJIEKYN HJCATBbHOTO Tra3a B
71Ba pa3a ¥ YMEHBIIEHNH KOHIICHTPALlMX MOJIEKYJI B JIBA pa3a JaBJICHUE ra3a

1. yBenuuurcs B 4 paza 2. yBEIMYHTCS B 2 pa3a

3. YMEHBIIUTCS B 2 pa3a 4. HE UBMEHUTCA

13) B Tpex oAMHAKOBBIX COCYJaX MPU PaBHBIX YCIOBUSIX HAXOJIUTCS OJMHAKOBOE
KOJINYECTBO BOJIOPOJIA, TENS U a30Ta.

Pacrnipenenenue nmpoekui CKOpOCTEN MOJIEKYJI BOAOPO/1a HA TPOU3BOJIIBHOE

HarpaBieHue X OyJeT ONMChIBaTh KpUBasl. ..
fiv,) }
| 1

1.1 2.2 3.3
14) PaGora mno mepeMeneHUI0 TOYEYHOTO 3apsja BIOJb JKBUIOTEHIUATBHOU
MMOBEPXHOCTH paBHA
1) do (@, — ;) 2) HYHIO 3) ?0, 4) (-grad ¢)
15) HanpsixkeHHOCTh 3JIEKTPUUYECKOrO MOJsl B IAHHOW TOYKE MO MOJYJIIO paBHA CHIIE,
JNIEUCTBYIOIIEH Ha
1. 3aps, MOMENIEHHBIN B JAHHYIO TOUKY
2. NOJIOKUTEBHBIN 3aps/l, TOMEIIECHHBIN B I10JIE
3. €IMHUYHBIN MTOJIOKUTENBHBIN 3apsi/l, TOMEUIEHHBIN B JAHHYIO TOUKY
4. e IMHUYHBIN TOJIOKUTEIBHBIN 3apsl, TOMEIIEHHBIA B TTOJIE
16) Maremarrueckoe BhIpaKEHUE 3aKOHA COXPAHEHMS AJEKTPUUYECKOTO 3apsjia UMEET
CIICIYFOLIUN BU
8



1. g=ne 2.3 0;=0,+0+0;+..+0q, 3. >.¢=0 4. > g =consi
i=1 -1 i1

17) Yemy paBHO HampsK€HHWE HA KOHUAX NPOBOAHUKA comnpotuBieHneMm 10 Owm, eciu
CuJia TOKa B MPOBOJHUKE 2 OMm.

1.20 B. 2.30B. 3.10B. 4.5B
18) Kakast u3 nmpuBeieHHBIX HUXKE POpPMYI BeIpakaeT 3akoH Oma Aiisl yyacTKa Ienu?

U |
1l==; 2. 1=—"—; 3. A=lUAt; 4.P=1U; 5.R=p-
R R+r S
19) DnexTpuyecKUM TOKOM Ha3bIBAETCH. ..
1. xaoTUYHOE IBM>KEHHE YaCTHUIL 2. HanpaBJIEHHOE JIBM)KEHHE MOJIEKYI

3. yHOpSAIOYEHHOE ABUKEHUE 3apPSKEHHBIX YaCTHL]

4. 11060€ IPOU3BOJIBHOE ABM)KEHUE AIEKTPOHOB

20) IIpu yBenmueHuM AJIMHBI IPOBOJHUKA B 3 pa3a €ro CONpOTUBICHUE
1) He u3meHuTCs 2) yBenuuMTcs B 3 pasa

3) ymeHbIUTCS B 3 pasa 4) yBenuuutcs B 9 pa3

3.2. JlabopaTopHas padora

Tematuka nabopaTtopHbiXx padoT ycranaBiauBaercs B coorBercTtBur ¢ ®I'OC BO
10 JIAaHHOMY HampaBJICHUIO TOJIFOTOBKHU U padouel mporpaMMoOn TUCHIUTLITUHBI.

KonuyecTBo BapumaHTOB 3aJlaHMii KaK MPAaBUIO COOTBETCTBYET KOJHUYECTBY
00yJarommxcs.

IlepedyeHnnb Tem J1a0OPATOPHBIX PadoOT
- W3ydenne KpyTUIBHBIX KOJIEOAHMI

- Ompezgenenne BSA3KOCTH BO3[yXa, CpeAHEHl JUIMHBI CBOOOJHOrO mpooera,
s dexTuBHOTrO TUameTpa v 3HPEKTUBHOIO CEUEHUS

- HN3yueHue sneKTpruuecKoro nojsi METOJI0OM AJIEKTPOIUTUUECKON BaHHBI

- N3mepenue 3meKTpuYecKUX CONMpOTUBICHUIN

- W3ydeHue CBOICTB (eppOMAarHETHUKOB, CHATHE TMETJIM THCTepe3nca U
OTIpe/ieNIEHUE OCHOBHBIX XapaKTEPUCTUK (heppoMarHeTuka

- MHAYyKTUBHOCTH COJIEHOHMAA

- M3ydeHue nossipuzannu CBETa

- NM3yuenue cnekTpa UCIIyCKaHUs HEOHA U TPAAyHUPOBKA CIIEKTPOCKOIIA

JlaGopatopHble pabOThl BBHIMNOJIHSIIOTCS B COOTBETCTBHM C METOJUYECKHUMHU
YKa3aHUSIMUA 10 BBIMOJIHEHUIO Jab0opaTOpHBIX padoT mo aucuuiuinHe «WHkeHepHas
buzukay.

3.3. Texkyuuii KOHTPOJIb
Texkymuii KOHTPOJIb MPOBOAUTCS MO HUTOraM HM3YyUYEHHS] HECKOJIBKUX Ppa3esioB
JUCIUIUIMH B COOTBETCTBUM C paboyeil MporpaMMon JUCHUTIIUHBI.

1 kypc
Bonpocel Tekyero KOHTPOJIs
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Bonpocwi, paccmampusaemvlie Ha ayoumopHbiX 3aHAMUSX

1. MarepuanbHas Touka. Cucrema orcyeta. AOCOIIOTHO TBEPJIOE TEJIO.

2. CKOpOCTb CpeliHssl U MTHOBEHHaASI.

3. IIyTh npu NpoU3BOJIIBHON 3aBUCUMOCTH OT BPEMEHH.

4. Yckopenue. CKOpOCTh U IIyTh IPU PABHOYCKOPEHHOM JIBUKEHUH.

5. YckopeHue npu JBMKEHUHW Tella ¢ MOCTOSHHOW CKOPOCTBIO MO OKPY>KHOCTH
(BBIBON).

6. YrioBasa ckopocTs. HanpaBiieHre BEKTOpa yriaioBol CKOPOCTH.

7. Ilepuon n yactora BpauieHus. CBsI3b € yIrI0BOM CKOPOCTBIO.

8. YIJI0BO€ YCKOPEHHME; CBSA3b C TAHICHIIMAIBHBIM YCKOPEHUEM.

9. IlepBwii 3akoH HproToHa. MHepunanbHble W HEMHEPLHUAIBHBIE CUCTEMBI
oTCYeTa.

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

11. Tperuii 3akon HetoTona. Hanpapiienue cui, IeUCTBYIOIIMX Ha TENa.

12. Umnynbe Tena. BeipakeHue BToporo 3akoHa HeroToHA yepes nMITyJibC.

13. Cuna TsKecTH U Bec Tea.

14. Bec Tena npu IBMKEHUU ¢ ycKopeHueMm. HeBecoMocCTb.

15. Cuna tpenuns. Cuna ynpyrocTu.

16. 3akoH coxpaHeHUs] UMITyJIbca (MOMEHT KOJIMYECTBA ABMKECHUS) B 3aMKHYTOM
CUCTEME.

17. Pabota u sHeprus. MOIHOCTS.

18. Kunernueckas sHeprusi, BbIBO (GOpMYJIbI 4epe3 padboTy.

19. TloTeHunanbHOE 1OJIE, KOHCEPBATUBHBIE U TUCCUTIATUBHBIE CUJIBI.

20. IToreHunanbHas 3Heprus tena. CBsA3b CUIIBI C TOTEHIMAIBHON YHEPTUEN IS
KOHCEPBATHUBHBIX CHIL

21. TlonmHass wmexaHWYecKass SHEpPrus. 3aKOH COXpaHEHUs M MpeBpalleHus
SHEPTHUH.

22. MOMEHT CUJIbl OTHOCUTENBHO OCH. 1111e40 cuibl.

23. MoMEeHT HuMITyJbCca OTHOCUTEIbHO OcCU. CBS3b C MOMEHTOM CHJIBI. 3aKOH
COXPaHEHUsI MOMEHTA UMITYJIbCA.

24. MOMEHT UHEPIIMU MaTE€pUaIbHON TOUYKU U CUCTEMbI MaTEPUAIbHBIX TOYEK.

25. MOMEHT MHEPIIUH OJTHOPOIHOIO IIUJIMHIPA, OJHOPOJHOTO CTEPKHSI.

26. Teopema IllTeitnepa.

27. Kunernyeckasi SHEprus Bpallatollerocs Tejla, KWHETUYecKas dHEprus Teina,
KaTSIIErocs Mo MOBEPXHOCTH.

28. PaboTa 1 MOIIHOCTb CUJIBI IIPU BPAIICHUH TeJla BOKPYT OCH.

29. OCHOBHO€E ypaBHEHUE JUHAMUKH BPAIIATEILHOTO IBUKEHHUS TBEPAOTO TEINA.

30. MoMeHT mMmyJbca MPU BPALICHWM TEJIa BOKPYT OCH. 3aKOH COXPAaHECHMS
MOMEHTA UMITyJIbCa IIPU BpalllEHUH Tea.

31. YcnoBue paBHOBECHUS TBEPAOIO TeEJA.

32. TlonsiTue 0 cBOOOAHBIX U BBIHYXJICHHBIX KOJIEOaHUSX.

33. T'apmonmueckue kosieOanusa. CwelieHue, CKOPOCTh U YCKOPEHHE TMpHU
rapMOHHYECKUX KoJlebaHusX. AMIUIUTy1a konebanuii. [lepron u yactora KoneGaHmil.
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34. 3aryxaromme kojebanus. JluddepeHnmanbHoe ypaBHEHHE KoJeOaHUM.
CMmelieHre TpH 3aTyxaloluX KoJie0aHUsX. AMIUIMTYa W MEepUoj 3aTyXarolluxX
KOJIeOaHU.

35. Beinyxaennsie kosebanus. Juddepennranbnoe ypaBHEHUE BBIHYXICHHBIX
KoseOanuii. SIBjeHue pe3oHanca, pe3oHaHCHAs YacToTa.

36. BonHoBoii mporecc (BoiHbI). OCHOBHOE CBOWCTBO BOJH. [IpononbHble U
MTOTNIEPEYHBIE BOJIHBI.

37. OCHOBHBIE MOJOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOpUU

38. UneanbHblii ra3. Kakoii raz O1M30k K naeanbHOMY?

39. OCcHOBHOE ypaBHEHUS MOJIEKYJIIPHO — KHHETUYECKOM TEOPHH Ira30B.

40. Cpennsiga KBaJjpaTUyHas CKOPOCTh MOJICKYL.

41. BHyTpeHHSs 3HEPrUsi TEPMOJAMHAMUYECKON CHCTEMBI.

42. 3akoH bospiMaHa O paBHOMEPHOM PACHPEACIICHUM JSHEPIHHU 110 CTEIECHSIM
CBOOO/IbI MOJIEKYII.

43. IlepBoe HaYaJIO0 TEPMOANHAMHUKH.

44. Pabora, coBepiiaeMasi ra3oM IIpU U3MEHEHHUH €ro 00bEMa.

45. Tenno€MKOCTb Tella, MOJISIPHAs W YZAENbHas TEIUIOEMKOCTH. TenIo€MKOCTb
ra3oB: NpPU IMOCTOSIHHOM O0BbEME W MpPU TOCTOSIHHOM JIaBJIEHUH; CBSI3b C UHUCIOM
cTeneHeit cB0001bl. CBsI3b MOJIIPHBIX TEIUIOEMKOCTEH MEXKTYy COOOM.

46. Anunabatuueckuii niporecc. [lokazarens aguadaThl, CBA3b C YUCIOM CTENEHEH
cB00ObI. YpaBHeHue [lyaccona.

47. Cxema uukia pabotsl TemioBoro asuraresnsa. Teopema Kapuo. Lukn Kapho.
KII/I unkma KapHo.

48. Bropoe Hauano TepMOIUHAMUKH (O HAMPaBJICHUH TIEPEX0/ia TEera).

49. ®usnueckuil cMbIca SHTpoNUH, popmMyna bosbliMana 1711 SHTPONUU.

50. 3akon Kynona. HanpaBnenue cuibl, 1EMCTBYIOIIEN HA 3apsi.

51. HanpspkeHHOCTh  3JIEKTpHUYECKOro moJia. IIpuHuun  cyneprno3unuu
AJIEKTPUYECKUX TTOJIEH.

52. IloTok BEeKTOpa HAPSAKEHHOCTHU 3eKTpruyeckoro noius. Teopema [aycca

53. PabGoTa cui 3JeKTpUUECKOro MoJs 0 MEPEMELLEHUI0 TOUYEUHOTO 3apsija.

54. Ilupkynsuust BEKTOpa HANPSKEHHOCTH 110 3aMKHYTOMY KOHTYDY.

55. lloreHuunanbHas 3HEPrUsi TOYEUHOIO 3apsaa B IOJIE JIPYroro TOYEYHOTO
3apsana. Ilorenuuan. PaboTta mo mepeMenieHuro 3apsjia MEXIy TOYKaMU C Pa3HbIMU
MOTEHIMATAMH. DKBUOTEHIIMAIbHBIE TOBEPXHOCTH.

56. DnekTpuueckoe ToJie B JIuINEKTpuKe. I[IpOoBOAHMK BO  BHEIIHEM
AIEKTPUUECKOM TIOJIE.

57. Konpencaropsl. EMKOCTH MJIOCKOTO KOHJEHcaTtopa. EMKoOCTh mnpu
MOCJIEIOBATEIbHOM U MapajuleIbHOM COEJUHEHUSAX KOHJIEHCATOPOB. OHEpPIrus u
MJIOTHOCTh SHEPTUU AIIEKTPUUECKOTO MOJIS.

58. Cuma Ttoka. Cuna TOKa B Cily4yae JBWKCHHS MOJIOKUTEIbHBIX U
OTPULIATEIBHBIX 3apsA10B. BEKTOp IUIOTHOCTH TOKA, CBSI3b C CUJION TOKA.

59. 3akon Oma mns ydacTka IeMd B WHTErpajdbHOM u nuddepeHinmanbHon
¢dopmax. ComnpoTHBICHHE HUIUHAPUYECKOTO MPOBOJHUKA. 3aBUCUMOCTH YIEIBHOTO
CONPOTHUBIIEHUS OT TEMIIEPATYPHI.
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60. DnexkTpoaBwxkyiias cuia. 3akoH Oma JJis1 HEOAHOPOJHOTO y4YacTKa LIENu B
UHTerpanbHOUN U nuddepeHimaibLHoi hopmax.

61. PaGota m momHOCTh TOKa. 3akoH J[xoyns—JIeHlla B HWHTErpajbHOU U
muddepeHnmanbHon hopmax.

62. MomHoCTh, pa3BHBacMas HCTOYHHUKOM ToKa. MOIIHOCTh, BbIAEIsAEMasi B
Harpyske. KoagdummeHT none3noro n1elcTBUS HCTOYHHKA TOKA.

Bonpocwt ona camocmosamenvroco uzyuenus

1. TaHreHUMaJbHOE M HOPMAJIBHOE YCKOPEHUE TMpU JABWKEHUU 10
KPHUBOJIMHENHOMN TpacKTopuu. [1onHOe ycKOpeHne npyu KpUBOJIUHEWHOM JIBUKECHUU.

2. CBs13b JIMHEHHBIX W YIJIOBBIX BEJMYUH NPH BpallleHUH Tena (IIyTh, CKOPOCTb,
YCKOpPEHHE).

3. MexaHnueckas CUCTEMA.

4. Cuiibl BHYTPEHHUE U BHEITHUE.

5. Lentp macc cuctembl. CKOpOCTh HEHTPA MacC. 3aKOH JABUKEHUS LEHTPA Macc.

6. CorocTaBiaeHue BEIUMYHH IIPU NOCTYNATEIBHOM M BPAIATEIbHOM JIBH)KEHHSIX
(Macca, myTh, CKOPOCTh, YCKOPEHUE, cujla, paboTa, MOUTHOCTh, KUHETUYECKAsl SHEPT U,
UMITYJIbC, OCHOBHOE YPAaBHEHUE JUHAMUKH).

7. Meton BeKTOpHBIX auarpaMm. CIll0)KeHHE JBYX TapMOHUYECKHX KoJjeOaHUM
METO/I0M BEKTOPHBIX JUATPAMM.

8. Jlorapupmuyeckuii JEKPEMEHT 3aTyXaHHs 3aTyXaroMMX KOJEOaHMIA.

9. Korepenrtnsie BosHBL. [[pyHIUI cyneprno3uium BOIH.

10. UaTepdepeniiust 1ByX BOJIH.

11. Cynepno3uiusi AByX KOT€pPEHTHBIX BOJIH B TOUKE (BBIBOJ).

12. UnTepdepeHius MaKCUMyM U MUHUMYM TIPH CIOXKEHUU ABYX KOTE€PEHTHBIX
BOJIH.

13. 3akon JlanpTOHA.

14.Cpennsis nnuHa cBoOogHOTO TpoOera Monekyl. OG(EKTUBHBIA IUAMETP
MOJIEKYL.

15. SIBnenue TEmIONPOBOAHOCTU. 3aKOH TEILIOMPOBOAHOCTH Dyphe.

16. ABnenne muddys3un. Macca, nepeHocumasi B mpouecce nuddysun (3aKoH
duka).

17. Buytpennee tpenue. 3akoH HproTOHA 1J1s1 CUIIBI BHYTPEHHETO TPEHUS.

18. JlamuHapHOE U TYpOYJIEHTHOE T€UEHUSI.

19. Cxema nukiia paboThl XOJIOAWIBHOW MAITUHBI.

20. ITonspHas mMoJsiekyma, 3AEKTPUIECKU MOMEHT MOJSAPHON MOJIEKYJIBI.

21. HenonsipHas MoJeKyJsa, DBJIEKTPUYECKUA MOMEHT U MOJSIPU3yeMOCTb
MOJIEKYJIBI.

22. Paguyc-BeKTOp LIEHTPA TSKECTH MOJOKUTEIbHBIX U OTPULIATEIbHBIX 3aPSI0B.

23. DnekTpudeckuil aumnonib. HampspkeHHOCTh HAa OCH AUMOJS, Ha MTPSIMOM
NEPHEHANKYIJIIPHON OCH JUIIOJIA.

24. VYcnoBus paBHOBECHS 3apsA0B Ha IPOBOJHUKE B JIJIEKTPUYECKOM IIOJIE.
Pacnipenenenue 3apsi10B 110 HOBEPXHOCTH.

25. EMkocCTb 11apa.

26. DHeprusi CUCTEMbI TOUEUHBIX 3apsJIOB.
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27. CBepXnpOBOAUMOCTb.
28. 3akonbl Kupxroda.

2 Kypc
Bonpocsl TeKyero KOHTpoJist

Bonpocvl, paccmampusaemvie na ayoumophvlx 3aHAMUAX

1. MarautHO€ nojie. MaruuTHast UHAYKIUS, IPUHINUI CYTIEPIO3UIIMA MAarHUTHBIX
nosneil. CUiIoBbIE€ TMHUYA MATHUTHOTO TOJISL.

2. 3akoH buo- Casapa- Jlamnaca.

3. MarauTHasi UHIYKIHS OPsIMOTO MTPOBOAHUKA C TOKOM.

4. Cuna Jlopenua. HampaBneHnue cuiibl, ACHCTBYIOIIEH Ha MOJOXKHUTEIbHBIN M
OTpHULIATEIBHBIN 3aps/Ib.

5. 3akoH Amrniepa. PU3NUECKUN CMBICII BEKTOpa MArHUTHON MHIAYKIHNH B.

6. Cwia B3aUMOJICHCTBUSA JIBYX OECKOHEUHBIX MPAMBIX MPOBOJHUKOB C TOKOM.
[IpaBuio neBou pyku.

7. Cuna 1 MEXaHUYECKU MOMEHT, IEMCTBYIOIINE HA 3aMKHYTBIN KOHTYpP C TOKOM
B MAarHUTHOM T0Jie. MarHUTHBIM MOMEHT KOHTYpa C TOKOM.

8. MarHuTHbIN MOTOK.

9. Pabora, coBepiiaeMas Mpu MEePEMEIICHUH MPOBOJHUKA C TOKOM B MarHUTHOM
ToJIe.

10. Teopema ['aycca niis BEKTOpa MarHUTHOM MHIYKIITUH.

11. LHupkynsauus BEKTOpa MATHUTHOW MHIAYKIHMHU B 10 3aMKHYTOMY KOHTYpPY IUIs
MPSIMOTO TOKA.

12. MarnutHas uaaykuus B conenounpa.

13. MarautHasi npOHUIAEMOCTb, €€ (PU3NYECKUI CMBICI.

14. Buast marnetukoB. Jlmamarneruku. [lapamarnernku. ®deppomarHeTUKH.
[Tetnsa rucrepesuca.

15. DnekTpomarauTHas MHAYKIUSA. MHIyKIMOHHBIN TOK. [IpaBuno JleHma.

16. 9JIC uHayKUIMKY B TPOBOJAHUKE, JBHKYLIMMCS] B MArHUTHOM IIOJIE.

17. Camounaykuusi. UHaykTuBHOCTD. 3C cCaMOMHAYKIIMH.

18. DHeprust MarHUTHOTO 10J1s1. [ [MOTHOCTH SHEPTUK MATHUTHOTO TOJIA.

19. Buxpegoe anektpudeckoe nose. Toku dyko. CkuH-3)PeKT.

20. YpaBaenus Makcgeiia B tuddhepeHunaibHou Gpopme.

21. BonHoBele ypaBHeHHs s HanpsbkeHHocte E  m H, ckopocth
AJIEKTPOMArHUTHBIX BOJIH.

22. CBeTOBOM BEKTOP, XapakTep KojeOaHul CBETOBOTO BEKTOPA.

23. AOCONIOTHBIA TOKa3aTelb TMPEIOMIIEHUS, CBS3b C DJJIEKTPUUECKOW U
MarHuTHOM NMPOHUIAEMOCTBIO CPEJIbI.

24. JlnvHa U 4acToTa CBETOBBIX BOJH. CBSI3b JJIMHBI U YaCTOTHI CBETOBOM BOJIHBI
B CpEJIe U BaKyyMe.

25. OCHOBHBIE 3aKOHBI OITHUKH.

26. Unrtepdepenmmst  cBeta. Dusmueckas NOpUYUHA ~ HUHTEPPEPECHIIHH.
KorepeHTHbIE BOJIHBL.

13



27. HIudpakuus cBeTa, BUAbl AUGPaKUUU; OObSICHEHUE C MOMOIIBIO MPUHIIKIIA
['rolirenca.

28. JludpakinuoHHas pemieTka. YCIOBUS max W min OCBEIIEHHOCTU. Yucio
TJIABHBIX MAKCHMYMOB.

29. Jlucnepcus cBeTa.

30. [Tornomenue cBera. 3akoH byrepa.

31. Paccesinue cBeta. 3akoH Panes.

32. Ilnockononsipu3oBaHHbI cBeT. CTeNeHb NOJIAPU3ALMN E€CTECTBEHHOTO U
IJIOCKOIOISIPU30BAHHOTO CBETA.

33. VHTEHCHBHOCTH CBETa, MNPOLIEAIIEr0 4Yepe3 JABa MOJspU3aTopa. 3aKOH
Maioca.

34. TennoBoe uznydyeHue. McmyckatenpHas v NOTJI0IIATEIbHAs CIIOCOOHOCTH.

35. CBsI3b PHEPTreTUUECKON CBETUMOCTH C MUCIYCKATEIbHOU CIIOCOOHOCTBIO TEa.
AGCOIIIOTHO YEpHOE TENO.

36. 3akon Credana-bonbpimana. 3akoH cMmenieHus Buna.

37. ®opmyna Ilmanka, 4yto oHa onuceiBaer? IIpeamosiokeHus, Jexamnue B
OCHOBE (POPMYJIBI.

38. Tpu 3akoHa BHemHero GoTodddexra.

39. ®opmyna DitHiITelHa 15 BHENTHETo GhoTodddexra.

40. Onsitel Pesepdopaa. Anepnas Mmoaens atroma Pesepdopaa.

41. Cnektp aroma Bogopoaa. @opmyina banemepa.

42. Iloctrynatel bopa.

43. JlnuHa BoJHBI 110 ¢ bpoiinto.

44. CooTHollIeHHE HeomnpeaesieHHocTel [ elizendepra.

45. Ctpoenue sapa. JHeprus cBsi3u B sape. [IpOTOHBI 1 HEUTPOHBL.

46. a, B, y-u3nydeHus.

Bonpocul ona camocmosmenvHo2o uzyuenus

1. CBsI3b MEXy CKOPOCTBIO CBETA, AJIEKTPUUECKON M MArHUTHON MOCTOSIHHBIMU.

2. MarauTHasi UHIYKIUSI HA OCU KPYTOBOT'O KOHTYpa C TOKOM.

3. PabGoTa npu moBOpoTE KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

4. OpOuTanbHbII MarHUTHBIA U MEXaHUYECKHH MOMEHTHL. [ HMpOMarHuTHOE
OTHOIIIEHHE. MarHuToMeXaHU4eCKUe SIBJICHHUS.

5. CobCcTBEHHBIC MEXaHUUECKUH (CTTUH) U MATHUTHBIM MOMEHTHI 3JIEKTPOHA.

6. XKectkue u mMsarkue peppoMarHeTHKU.

7. Touka Kropu. 3axon Kropu — Belicca aiia peppomarHeTukos.

8. Tok mpu 3aMbIKaHUU U Pa3MbIKaHUU TCTIH.

9. Tok cmentenus. [ ImoTHOCTE TOKa cMelieHNA. [ITOTHOCTE MOJIHOTO TOKA.

10. Hupkynsamust BEKTOpa HAMpsSKEHHOCTH MarHUTHOTO nosist H mo 3aMkHyTOMY
KOHTYpPY C YYETOM IMOJIHOTO TOKA.

11. [I1OTHOCTB PHEPTUM B DIEKTPOMArHUTHOMN BOJIHE.

12. II10OTHOCTh MOTOKA SHEPTUU B AIIEKTPOMATrHUTHON BOJIHE.

13. aTeHcuBHOCTH cBeTa. CBS3b CO CBETOBBIM BEKTOPOM.

14. JlaBneHue cBeTa Ha MOIJIOMIAIOIIYO IOBEPXHOCTb.

15. Ilnockoe u chepuyeckue 3epkana.
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16. SIBneHnEe MOTHOrO BHYTPEHHETO OTPAKEHUS.

17. JIunzpl. ®opMyia TOHKOM JIMH3BI.

18. CgeroBoit IOTOK. OyHKIWS OTHOCHUTEIIbHOMN CIIEKTPAITLHOU
YyBCTBUTEJIHLHOCTH TJ1a3a ((yHKIUS BUITHOCTH).

19. Buzipl CIEKTPOB: JIMHEWYATBIN, MMOJIOCATHIN, CILIOIIHOM.

20. EcTecTBEHHBIN CBET, MOJSPU30BAHHBIN CBET, INIOCKOCTh MOJISIPU3ALUU.

21. Bpaienue mioCcKOCTH MOJISPU3aLUKU BEIIECTBAMU MPU MPOXOKICHUU CBETA.

22. ®otoH. Macca, sHeprus, umiynbc. OCHOBHBIE CBOMCTBA (POTOHA.

23. CkopoCTh ABMKEHUS (POTOHA B BEILIECTBE.

24. JlaBiieHre CBETA HA MOTJIOMIAIOIIYI0 U OTPAXKAIOILYIO TOBEPXHOCTH.

25. KoprycKyJIIpHO-BOJHOBOM JyaJIM3M CBOMCTB BEILIECTBA.

26. BprunciuTh JUIMHY BOJIHBI 1€ bpoiinst yactuuel Maccoit 1 r, IBHXKYILIEHCS co
ckopocTthio 10 m/c.

27. KakoBa HeomnpeeeHHOCTh KOOPJUHATHI AJIEKTPOHA B DJIEKTPOHHO-TTy4eBOU
Tpy6Ke (V=10 m/c; v=10° m/c; m=9,11.10°% kr)?

28. KakoBa HeonpeaeIeHHOCTh CKOPOCTH 3JIEKTPOHA B aTomMe Bojaopoaa? Pazmep
atoma 100 m.

29. YeM 00BsICHSIETCSI HEOTIPEIETICHHOCTh YACTOTHI U3ITy4YCHHUS?

30. YacTuipl 0JMHAKOBOM MPUPOJIBI B KIIACCUYECKOM U KBAHTOBOW MEXaHHKE.

31. Mogenu siapa.

3.4. IIpoMexkyTOUYHAS aTTECTAIUS
B cootBeTcTBUMM ¢ y4eOHBIM IJIaHOM IO HampasieHuio noarotoBku 35.03.06
ATrpouH)eHepHs MPOMEKYTOUHAs aTTECTAIluu 1Mo nuctuiiuHe «uxenepnas Gusuka»
nmpoBoUTCA Ha 1 Kypce — B BUJE 3a4eTa, Ha 2 Kypce — dk3ameHa. B sk3ameHalmoHHbIX
OwiieTax TMPUCYTCTBYIOT CUTYaIllMOHHBIC 3a/1aud, MPEICTABJIICHHBIE B BHUJIE PACUCTHBIX
3aJJaHUM.

Bonpocsl, BbiHOCUMBIE Ha 3a4eT (1 Kypc)

1.MarepuansHas Touka. Cuctema orcuera. AOCOIIOTHO TBEPIOE TEIIO.

2.CKOpOCTb CpeaHsss U MTHOBEHHAS.

3. Yckopenue. CKOpOCTh U IyTh NPU PABHOYCKOPEHHOM JIBUKEHUU.

4. Yrnosas ckopocTb. HanpapiieHue BEKTOpa yriioBOH CKOPOCTH.

5. Ilepuon u yactoTa BpanieHus. CBA3b € yIIIOBON CKOPOCTHIO.

6. YrnoBoe yckopenue. CBsi3b JMHEWHBIX W YIJIOBBIX BEJIMYMH MPU BpallleHUU
tena (MyTh, CKOPOCTh, YCKOPEHUE).

7. 3akoH HproToHa.

8. Umnynbc Tena. Boipaxkenue BToporo 3akoHa HeloTOHA uepe3 uMmnyJibC.

9. Cuita tshxectu U Bec Tena. Cuia Tpenusi. Cuma ynpyrocTH.

10. Mexannueckasi cucrema. Cuiibl BHyTPEHHUE U BHEITHUE. 3aKOH COXPAHEHUS
UMITyJibca (MOMEHT KOJIMYECTBA JABM)KEHHS) B 3aMKHYTON CUCTEME.

11. Pabota u sHeprus. MomHocTb. DHeprusl.

12. TlonHasg MexaHWYECKass HHEPrUs. 3aKOH COXPAHEHUS U IPEBPALLICHUS
SHEPIUMu.

13. MOMEHT CHJIbI OTHOCUTENBHO OCH. [l11e4o cusl.
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14. MoMeHT MMIyJbCca OTHOCUTENBHO OCH. CBSI3b C MOMEHTOM CHJIBI. 3aKOH
COXpaHEHHUS] MOMEHTA UMITYJIbCA.

15. MOMEHT MHEpUHUH MATEPUAIBHOW TOYKH U CUCTEMbI MATEPHAIBHBIX TOYEK.
Teopema IllTeiHepa.

16. Kunernueckast sHEpIrus BpallaloIIerocs Tena.

17. OcHOBHOE ypaBHEHME TUHAMHUKH BPAILIATEIIbHOTO ABUKEHHUS TBEPAOTO TENA.

18. T'apmonmueckue konebGanusi. CwmelieHue, CKOPOCTh M YCKOPEHHUE TMpHU
rapMOHHYECKUX KoyeOaHUsIX. AMIUTUTYAa Kosnebanuii. [lepuon n gacrora xoneGaHmil.
VYpaBHEeHUS TaApMOHUYECKUX KOJICOAHHMIA.

19. 3aryxatomme konebanus. [uddepenunanbHoe ypaBHEHHE KOJEOaAHUM.
CMemieHre mnpH 3aTyXaloOUMX KoJieOaHHWSIX. AMIUTUTYJAa U TEpUOJ  3aTyXaloIINX
koneOanuii. JlekpeMeHT 3aryxanus. Jlorapupmuueckuii AEKpPEeMEHT 3aTyXaHHs
3aTyXarIMX KOJIeOaHu.

20. BeiHyX/1eHHbIE KOJieOaHus. SIBIeHUE pe3oHaHca, pe30HaHCHas 4YacToTa.

21. BomHoBoit nponecc (BoiHbI). OCHOBHOE CBOMCTBO BCeX BOJH. [[IMHA BOJIHBEL,
CBSA3b CKOPOCTH BOJIHBI C JUIMHOM BOJIHBI M YaCTOTOM.

22. OCHOBHBIE NOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKOU TEOPHH.

23. U neanpHbli ra3. YpaBHEHUE COCTOSHUS MICAIBHOTO ras3a Jyisl TaHHOW MacChl
raza (ypaBHenue MenzeneeBa — Kianeiipona).

24. CpenHsisi KBaIpaTU4Hasi CKOPOCTh MOJIEKYJ. CBSI3b CPEIHENM KUHETHYECKOU
SHEPIUU MOCTYMATEIBHOIO JBUKEHUS MOJIEKYJI C TEMIIEPATYPOM.

25. SBnenus nepeHoca. 3akoH TemonpoBoAHOCTH Dypre. 3akoH Puka. 3aKOH
HproTOHA 17151 CUITBI BHYTPEHHETO TPEHUSI.

26. BuyTpeHHss dHEprus TEPMOAUHAMUYECKON CUCTEMBI

27. llepBoe Hawano TtepmoauHaMuku. PabGora, coBepuiaemasi Ta3oMm Mpu
M3MEHEHUU ero o0bEMa.

28. Tenno&€MKOCTh Ta30B: MPH IOCTOSHHOM O0bEME U TpPU MOCTOSTHHOM
JaBJICHUU; CBSI3b C YHUCIOM cTeneHeil cBoOoabl. CBsA3b MOJISPHBIX TEMJIOEMKOCTEH
MEXK]Ty COOOH.

29. Annabatudeckuii nporiecc. [lokazarens anquabaThl, CBSI3b C YHCIOM CTETICHEN
cBoOobl. YpaBHeHue [lyaccona.

30. KpyroBoit mpouecc (uumki). Ilpsmoit u oOpatHbiii nuxi. Kosddurnument
MOJIE3HOTO JEUCTBUS i KpyroBoro mpoiecca. CxemMa LuKIa pabOThl TEMIOBOTO
JIBUTATEIS.

31. Bropoe Hauano TepMOJUHAMUKH (O HAMpaBJIeHUH nepexoja Termia). Teopema
Kapno. Huxn Kapuo. KITJ[ nukna Kapso.

32. 3akon Kynona. HanpaBnenue cuibl, 1EMCTBYIONIEH HA 3apsl.

33. HanpspkeHHOCTh  dnekTpuueckoro mnojsa.  [lpuHimun — cymepno3uuuun
BJIEKTPUYECKUX TIOJIEH.

34. [ToTok BEKTOpa HANPSIKEHHOCTHU dJeKTpudeckoro noss. Teopema ["aycca.

35. PaGoTa cui 3JeKTpUUECKOro MoJIs IO MEPEMEILEHUI0 TOUYEUHOTO 3apsiia.

36. Lupkynamusi BEKTOpa HAIPSIKEHHOCTHU MO 3aMKHYTOMY KOHTYPY.

37. TloreHunanpHas 3HEPrUsi TOYEYHOrO 3apsaa B MOJE JIPYroro TOYEHYHOIO
3apsga. [lorennuman. Pabota mo mepemerieHuio 3apsaa MEXIy TOYKAMH C Pa3HBIMU
MOTEHI[UATAMH.
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38. CBs3b MeXay HANpPSHKEHHOCTBIO JJIEKTPUYECKOIO MOJS U MOTEHLHAJIOM.
CBsi3p  pa3HOCTM TOTEHLUMAIOB C  HANpPsHYKEHHOCTBIO  DJIEKTPUYECKOIO  IMOJISL.
OKBUIOTEHMAIbHBIE TOBEPXHOCTH.

39. DneKTpUYECKOE MoJI€ B IUIJIEKTPUKE, HAIPSHKEHHOCTD 3JIEKTPUUECKOTO MOJIS.
JusnexkTpuueckas  HOPOHUIAEMOCTh  CpPelbl, CBA3b  C  JIUAJIEKTPUYECKOU
BOCIPUUMYHUBOCTHIO.

40. Kongencatopel. EmkocTh miIockoro konaeHcatopa. EMkocte npu
MOCJIEIOBATEIBLHOM H MapaJlIEIbHOM COEIMHEHUAX KOHIEHCATOPOB

41. Cuia Toka. BeKTOp IIIOTHOCTH TOKa, CBSI3b C CUJION TOKA.

42. 3akon Oma nans ydyacTka I[EMM B WHTETPAIbHON M auddepeHinnanbHONn
dopmax. CompoTHBICHHE NUIUHAPUYECKOTO MPOBOJHUKA. 3aBUCUMOCTH yIEIBHOTO
CONPOTHUBIIEHUS OT TEMIIEPATYPHI.

43. DOnextpoaBrkyias cuia. llagenne HanpsyKeHUs Ha HEOAHOPOJHOM y4YaCTKE
menu. 3akoH OMa Uil HEOJHOPOJHOIO Yy4yacTKa LEeNu B MHTErPAIbHON U
muddepeHnnanbHOl popmax.

44. Pabota u MOIIHOCTh ToKa. 3akoH J[xoyns—JIeHla B WHTErpajJbHON H
muddepeHnransHON popMax.

45. MomHoCTh, pa3BuBacMasi MCTOYHUKOM TOKA. MOIIHOCTB, BbIACIIAEMAs B
Harpy3ke. Koo punueHr none3Horo AecTBysi ICTOUHUKA TOKA.

Bonpocsl, BBIHOCHMBIE HA 3K3aMeH (2 Kypc)

1. MarnutHoe noJsie. MaruuTHast UHAYKIAS, TPUHLIMI CYTIEPIIO3UIIAN MarHATHBIX
noner. CUtoBbI€ JIMNHUU MarHUTHOTO noJist. 3akoH buo- CaBapa- Jlamnaca.

2. Cuna Jlopenua. 3akon Ammepa. Cuna B3aUMOJICUCTBUS JIBYX OE€CKOHEYHBIX
MPAMBIX TPOBOJHUKOB C TOKOM.

3. MarHuTHbIN NOTOK.

4. TloTox BEKTOpa MArHUTHOW WHAYKIWHA YEpe3 3aMKHYTYIO MOBEPXHOCTb.
Teopema ["aycca 1y1d BEKTOpa MAarHUTHOW MHIYKIIAH.

5. Hupkyisiuyst BEKTOpa MarHUTHOW MHAYKIUU B 10 3aMKHYTOMY KOHTYpY JJIs
MPSIMOTO TOKa (BBIBOA). 3aKOH IMOJIHOTO TOKA JJIsi BEKTOpAa MarHUTHON MHAYKIMU B u
JUISL HAPSIKEHHOCTU MarHUTHOTO moJist H.

6. Bunel marnetukoB. [unamarnetuku. [lapamarnetuku. eppomMarHeTuku.
ITeTnsa rucrepesuca.

7. OnekTpomarautHas uHAYKUMs. MHaykunonHsiil Tok. [Ipasuio Jlenia.

8. Camounaykumsi. HMuayktuBHOCTh. HWHAYKTHBHOCTH coseHoupa. JJIC
CaMOMHIYKIIUH.

9. DHeprust MarHuTHOTO 1OJA. [IOTHOCTH SHEPTUH MArHUTHOTO TTOJIS.

10. YpaBuenuss Makcpemia B nuddepeHiuanbHoi gopme. BonHoBbie ypaBHEHUS
U1 HanpskeHHocTer E n H, cKopocTh 3JIEKTPOMAarHUTHBIX BOJIH.

11. UaTeHcuBHOCTH cBeTa. CBS3b CO CBETOBBIM BEKTOPOM.

12. ITpunuun @epma; ontudeckas avHa mytd. [Ipunmun ['tolireHca

13. Unrepdepennust cBera. Dusmueckas NOpuuMHA ~ UHTEPPEPEHIINH.
Korepentnasie BonHbI. PazHocTe (a3 mpu HamokeHuu AByX BOJH. MHTepdepeHtms
CBETA ITPU HAJIO)KEHUU JIBYX KOT€PEHTHBIX BOJIH.
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14. Iudpaxkuus cBeta, BUAbI AUPPAKIUU; OOBSICHEHHE C MOMOIIbIO MPUHIUIIA
I'roiirenca.

15. JIudpakiponHas pemieTka. YcCIoBHsS Max W MIN ocBemeHHocTH. Yucio
TJIABHBIX MAKCHMYMOB.

16. Iucnepcus cBeta. Buabl CIEKTPOB: TMHENYATHIN, TOJ0CAThIHN, CILIONITHOM.

17. Ilornomenue cBera. 3akoH byrepa.

18. PaccesiHue cBera. 3akoH Panes.

19. ITnockononsipu3oBaHHbIN cBET. 3akoH Mantoca

20. TenoBoe u3nydeHue. JHEPreTUIEeCcKasi CBeTUMOCTh Tena. McnyckarenbHas u
norjouaTeNbHas CHOCOOHOCTH.

21. A6comoTHO YepHOoe Teno. 3akon Kupxroda.

22. 3akon Credana-bonsiiMana. 3akoH cmenieHus Buna.

23. ®opmymna [1nanka. @otoaddexrt. Tpu 3akoHa BHewHEro potodPdekra.

24. ®opmyna DitHIITeHA 17151 BHEHTHEro (hoTodddekra.

25. ®otonH. Macca, sueprusi, umnyisc. OCHOBHBIE CBOMCTBA ()OTOHA.

26. OnwiTel Pesepdopaa. Anepnas monens aroma Pesepdopra.

27. Cnektp aroma Bopopoaa. opmyna banemepa. [loctynater bopa.

28. KopnyckynsipHO-BOJIHOBOM Jyaliu3M CBOMCTB BelllecTBa. J[iiHa BOJIHBI M0 1€
bpoitnto.

29. CooTHolueHue HeonpenaeneHHocrei ['eiizendepra. KBantoBsie uncina.

30. CtpoeHnue siapa. DHeprus CBA3U B siape. [I[poTOHBI U HEUTPOHEI.

31. o,B,y-u3nydenus.

Oobpasey IK3amMeHaAUUOHHO20 Oulema
MHMHUCTEPCTBO CEJILCKOI'O XO3IHCTBA POCCUHUCKOM
OEJEPAIINN
denepanbHOE roCyJapCcTBeHHOE 0K0/IKeTHOE 00pa30oBaTe/ibHOE YUpPeKIeHne
BbICIIEr0 00pa3oBaHMs
«CapaToBCKMil TOCYIaPCTBEHHbIH arpapHbIii yHUBEPCUTET
umenu H. . BaBusioBa»

Kadenpa Nn:xenepuas pusnka, 3JieKTPOOOOPYI0BAHNE U JIEKTPOTEXHOJIOTHH

3K3AMEHAIIMOHHBIN BUJIET Ne 1
o auctuiinae «uxenepHas pusukay

1. DnekTpomaruutHas nHAyKuMs. MHaykunonHsiil Tok. [IpaBuio Jlenna.

2. JudpakuuoHHas pemieTka. YCIoBUsS Max u Min ocBemieHHOCTH. Yucio
IJIaBHBIX MAaKCUMYMOB.

3. Cnektp aroma Boaopoaa. ®opmyna banemepa. [Toctynatel bopa.

4. V3 cMOTpPOBOTO OKOIIIKAa TEeYd H3Iy4daeTcs MOTOK sHepruu 4 kJ[/MuH.
OrpenenuTh TeMIEpaTypy MU, eCIH IUIOMAIh OKOIIKa 8 cM”,

JlaTta
3aB. kadeapoii Tpymkun B.A.
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3.5. CuryanuoHHbIe 321241

CuTyauMoHHBIE 3a/Jayd  [pEJHA3HAYeHbl JUIsl  BBUIBIEHHUA  CIIOCOOHOCTH
oOy4aroluxcsl pelarh *XU3HEHHBbIE MPOOJIEMBbl C MOMOIIBIO MPEAMETHBIX 3HAHWM,
KOTOPBIE OTHOCATCS K IIOHATHUIO METOAMYECKUX pecypcoB. OHHM  IO3BOJIAIOT
IpEICTaBUTh MPEAMETHBIE U METAIIPEIMETHBIE PE3YJIbTaThl 00pa30BaHUS B KOMILIEKCE
YMEHUH M HAaBBIKOB, OCHOBAHHBIX Ha 3HAHUAX 32 CUET YCBOEHHS pPa3HbIX CIOCOOOB
JESITeIbHOCTH, METOJIOB paloThl ¢ MH(popMmaimeil. Pemienue cuTyanimoHHON 3amadu
npeanoyiiaraeT MOOWIM3AIMI0 HUMEIONIMeCs y OOydYaromMXcsi 3HAHUH M OMbITa,
MOJIYYEHHBIX B XOJ€ OOy4YEHUs, a TAKXKE HACTPOCHMS W BOJM JUIsl PEIICHHS 33aJJaHHON
npo0JieMbl — TO €CTh OBITh KOMIIETEHTHBIM, YTO OTpa)XXaeT MJICOJIOTHUIO BBEACHUS
HOBBIX 00pa30BaTENbHBIX CTaHIAPTOB. PemiaioTcs CHUTyallMOHHBIE 3a/laddl B
KOHTPOJIbHBIX pa0d0Tax M OJIHA U3 3a/1a4 U3JI0’KEHA B 9K3aMEHALIMOHHOM OMIIETE.

HpI/IMCpBI CUTYAlIMOHHBIX 3a1a4 IIPCACTABJICHBI B BUIAC PACUYCTHBIX SaHaHHﬁZ

Ne CuTtyanmoHHasi 3a1a4a

1 | OnpeaenuTh XapaKTepUCTUKH MArHUTHOTO IIOJIS MPSIMOr0 TOKa, KPyroBOI'O TOKa
COJIEHOMIA

2 | OnpenenuTh XapaKTEPUCTHKU N300paKeHUH B JIMH3aX U 3€pKaax

3 | Paccunrarh u ommcath UTOT UHTEP(HEPEHIIMH KOTEPEHTHBIX BOJH, TUPPAKIUN U
MTOJISIPU3ALIMH CBETA

SN

Paccunrath xapakrepuctuku hoToHa, OTOIIEKTPOHOB Npu GoTtodddekTe.

o1

Paccuurars XapakT€pUCTHUKHY TEIIOBOTO U3IyUYEHUS

4. MeToau4eckne MaTePHAJIbI, ONIPeAe/IsIIOIINe MPouelypPbl OLCHUBAHUS 3HAHMI,
YMEHUI, HABBIKOB U (MJIN) ONBITA AeATeJIbHOCTH,
XapaKTepu3yILIHUX 3TANbI (()OPMHUPOBAHUS KOMIIECTECHIIUI
4.1 IIpouexypsl OLlCHUBAHUS 3HAHUM, YMEHUI, HABBIKOB
U (MJIK) ONBbITA JeATEJIbHOCTH

Kontpons pe3ynbTaToB 00yueHUs] OOydarOUIMXCS, OTAloOB W yPOBHS
dbopMHupoBaHUsS ~ KOMIETEHUMH 1o  gucuuiuimHe — «MHxeHepHas — Qu3HMKay
OCYILECTBIISIETCA 4Yepe3 IPOBEIACHUE TEKYLIETrO, BBIXOJHOTO KOHTPOJIEM U KOHTPOJIA
CaMOCTOSITEIIbHON PadOTHI.

@OopMBI TEKYIIET0, MPOMEKYTOYHOIO M MTOTOBOI'O KOHTPOJS M KOHTPOJIBHBIE
3a/laHusl ISl TEKYIIETO KOHTPOJs pa3pabarbiBatoTcs Kadenpoit ucxoast u3 crenuduxku
JTUCITUTUTMHBI, ¥ YTBEPKIAIOTCSA Ha 3aceaHuu Kadeapel.

4.2 Kpurepum ouleHKM 3HAHW A, YMEHHI, HABLIKOB U (WJIH) ONBITA IeATEIbHOCTH,
XapaKTepu3yIoLuX 3Tanbl ()OpMHUPOBAHUS KOMIIETEHIMI B Mpoiecce 0CBOEHUsI
00pa3oBaTeIbHOM MPOrpaMMBbI

Onmcanne MIKajgbl OICHHUBAHUS MOCTHDKECHHUS KOMIIETECHIIMH II0 JUCIUILIMHE
MpUBEICHO B Tabsuiie 6.
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Tabnuua 6

YpoBeHb
OCBOCHUS
KOMIIETCHIINH

OTMeTKa 1o IATHOAILHON CUCTEME
(3auer, 3K3aMeH)

Onucanue

B8bICOKUIL

«OTJIMYHO»

«3a4YTCHO»

«3a4TEHO
(OTIMYHO)»

OObyuaronimiics OOHap Y)W
BCECTOpPOHHEE, CUCTEMAaTU4YeCKOe U
rIy0oKoe 3HaHWE Y4eOHOro Marepuana,
yMeeT CBOOOJHO BBIMOJHATh 3a/laHusl,
MPEeIyCMOTPEHHBIE MPOrPaMMO, YCBOWII
OCHOBHYIO JIUTEpaTypy U 3HaKOM C
JOTIOJIHUTEIIbHOU JIUTEPaTypou,
peKoMeHJI0BaHHOW  mporpammoil.  Kak
MpaBUIO,  OOYYAIOUIUICS  MPOSBISET
TBOPYECKHE CIHOCOOHOCTU B MOHMMAHUU,
W3JI0)KCHUH ¥ UCTIOJIh30BaHUH MaTepuaa

oazoevli

«XOpPOoUIO»

«BavYTCHO»

«3a4TEHO
(xopo110)»

OOyuaromuiics ~ OOHapyXWJ  IOJHOE
3HaHME Y4eOHOro Marepuaya, YCHEIIHO
BBITIOJTHSCT IpeTyCMOTPEHHBIE B
IporpaMMe 3aJaHus, YCBOMJ OCHOBHYIO
JHUTEpaTypy, PEKOMEHJOBaHHYIO B
porpamMme

nopozoeulii

«YAOBJICTBOPH
TCIIBHO»

«BavYTCHO»

«3aUTCHO
(ynoBieTBo
PHUTEIBHO)»

OOyuaromuiics ~ OoOHapyXuwi1  3HaAHUA
OCHOBHOTO  y4eOHOTO Marepuajia B
o0beMe, HeoOXOAMMOM Ui JAajbHEHIIeH
yaeObl M TpeAcTosAled padoThl  TO
npodeccuu, CrpaBisieTcs ¢ BbIITOJHEHHEM
MPAKTUYECKUX 3aJlaHuM,
IPEyCMOTPEHHBIX MPOrpaMMOM, 3HAKOM
c OCHOBHOM JIUTEPaTypou,
PEKOMEHI0BaHHOM IpOrpamMmoi,
JOTIYCTHJI TIOTPEIIHOCTH B OTBETE Ha
JK3aMEHe u npu BBITIOJTHEHUH
9K3aMEHAlIMOHHBIX 3a/laHui, HO o0janaer
HEOOXOIMMBIMU  3HaHUSAMM I MX
yCTpaHEHUS noJt PYKOBOJICTBOM
npenoaasBaress

«HEY/0B-
JIETBOPH-
TEIbHO»

«HE
3a4TCHO»

«HE 32a4TEHO
(HeymoBIeT-
BOPUTEIIBHO)»

OOyuaromuiics oOHapyX w1 MpoOenasl B
3HaHUSAX OCHOBHOIO y4yeOHOro marepuaia,
JOMYCTHJI TPUHIUNHAIBHBIE OMIMOKH B
BBITOJIHEHUH IIPEyCMOTPEHHBIX
MIPOrpaMMOM NPAKTUYECKHUX 3aJaHHUN, HE
MOXET TMPOJOJKUTH  OOydeHHE WM
MIPUCTYTIUTH K npodeccuoHanbHOM
JESATEIBHOCTH 1o OKOHYaHUU
oOpazoBaTtenbHONM  OpraHu3anmuu  0e3
JIOTIOJTHUTEJbHBIX 3aHATHH

4.2.1.

HpOMe)ICYTO‘IHOﬁ arTrecranmuu
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[Tpu oTBeTe HAa BONPOC OOYUAIOLIUIICS IEMOHCTPUPYET:

3HAHMA: OCHOBHBIC 3aKOHBI €CTECTBO3HAHUS ((DU3UKU, B TOM 4HCie (PU3nUyecKkue
OCHOBBl MEXaHHWKH, MOJCKYJISPHOH (PU3UKKM W TEPMOIAWHAMHUKH, JIJICKTPUUECTBA M
MarHeTu3Ma, OITHUKH, aTOMHOW M SJAEpPHOM (U3MKHU), METOJbl MAaTeMaTH4eCKOTrO
aHAJIN3a U MOJICJIMPOBAHMUSI, METO/Ibl UCCIICIOBAHUS;

YMEHHUS. IPUMEHITh CBOM 3HAHUS B PEIICHUHM €CTECTBEHHOHAYYHBIX IPOOJIEM,
BO3HHMKAIOIMNUX B XOAE€ CBOECH MPOQPECCHOHAIBHON JESITEIBHOCTH  (CTPOUTH
MareMaThudeckue  MoAenu  (U3WYECKUX  SBICHWUW, MPOBOAWTh  (HUUIECKUE
AKCIIEPUMEHTHI);

BJajileHHe HABBIKAMM: pa0OTHl C COBPEMECHHOW HAyYHOW WHCTPYMEHTAIBHOU
0a30il, OCHOBHBIMU (PUBMYECKHUMH METOJAMH aHajiu3a M pacueTa TEXHUYECKUX
YCTPOMCTB

Kpurepuu oieHKHM yCTHOT0 0TBETa

OTJIMYHO oOyJaronuics AeMOHCTPUPYET:

3HAHWE 3aKOHOB MEXaHUKH, MOJICKYJISIPHOU (PU3UKH, dJICKTPHISCTBA
M MarHeTu3Ma, ONTHKH, NPAKTHKH MPUMEHCHHS MaTepuala,
WCYCPIBIBAIOIIEC W TOCIEAOBATEIbHO, YETKO W JIOTHYHO H3JIaract
MaTepHuall, XOpOIIO0 OPHEHTHPYETCS B MaTepHalie, He 3aTPYIAHSIETCS C
OTBETOM TIPY BUJOM3MCHCHHUH 33][aHUM;

YMEHHE pelaTh 3aJayd  Ha OCHOBHBIE 3aKOHBI MEXaHUKH,
MOJICKYJISIDHOM  (DM3WKH, DJIGKTpUYECTBA M MarHeTW3Ma, OITHKH,
aTOMHON W siiepHON (U3MKH, HCHOJIb3Ysl COBPEMEHHBIE METOIbI U
MOKa3aTeIIM TaKOM OIICHKH,

YCIENHOe M CHUCTEMHOE BIaJICHHE HAaBBIKAMHM UYTEHUS U OIEHKHU
JTaHHBIX, JIOKYMEHTOB, HWH(POpPMAIMU TpU H3YYCHHH (PHU3UIECKHUX
MPUHIMIIOB PaboThl (U3MUYECKOTO MasTHHKA, MasTHuka ObepbOeka,
AIETPOU3MEPUTETHHBIX TIPUOOPOB, TEPMOTIAPHI, ICKTPHUSCKUX IIETICH,
CHEKTPOCKOMa

XOpo1Io oOydJarouuics 1eMOHCTPUPYET:

3HAaHHE MaTepUaa, He I0IyCKaeT CYIECTBEHHBIX HETOYHOCTEM;

B 1I€JIOM YCIEIIHOE, HO COJep alllie OTJeNIbHbIE MPoOesbl, yMEHUE
pemiaTh 3a7a4d Ha OCHOBHBIE 3aKOHBl MEXaHUKH, MOJIEKYJISIPHON
(bu3MKY, 3IEKTPUYECTBA U MarHeTHU3Ma, ONTHUKH, aTOMHOW U siiepHOU
(GU3MKH, HUCHOJIb3ys COBPEMEHHBIE METOABl U TIOKa3aTed TaKOH
OLICHKH;

B IIEJIOM YCIEIIHOE, HO COJepiKallee OT/eNbHble MpoOebl WM
COTIPOBOYXKAAOIIEECs OTAEIbHBIMU OLIMOKaMH BJIaJIeHUE HaBbIKaMU
YTEHUS U OLIEHKU JAHHBIX, TOKyMEHTOB, HHPOPMALUU NPU U3yUYECHHH
¢u3NyYecKUXx  NPUHIUMNOB  pabOThl  (U3WYECKOTO  MasTHUKA,
AJIEKTPOU3MEPUTENBHBIX  MPUOOPOB, TEpPMOMNAphl, SJIEKTPUUECKUX
Lenei, CIeKTpoCcKona

YO0BJICTBOPHUTEJIBLHO 00y4aromuicst JEMOHCTPUPYET:

3HaHMA TOJIBKO OCHOBHOTO MaTe€puana, HO HE 3HACT JETalleH,
JIONYCKAaeT HETOYHOCTH, JOIYCKAaeT HETOYHOCTH B (POPMYJIHMPOBKAX,
HapymlaeT  JIOTHYECKYK)  IIOCJIENOBATEIBbHOCTh B M3JI0XKCHHHU

21



IPOTrPaMMHOTO MaTepuana;

B IIEJIOM YCIEIIHOE, HO HE CHCTEMHOE YMEHHUE pelaTh 3aJadd Ha
OCHOBHBIC 3aKOHBI MEXaHUKH, MOJICKYISPHON (U3HUKH, 3JIEKTPHUYECTBA
U MarHeTu3Ma, ONTHUKH, aTOMHOW M SACPHOH (QHU3UKH, HCIIONIB3YS
COBPEMEHHBIE METO/Ibl M [TOKA3aTENN OIICHKH;

B IIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE BJaJCHHE HaBBIKAMU YTCHHS
U OLCHKH JaHHBIX, JOKYMEHTOB, HWH(OpManMu TpH H3YYECHHH
¢u3NYeCKUX ~ TPUHIUINOB  paboThl  (PU3MYECKOTO  MasTHHKA,
AIIEKTPOU3MEPUTENBHBIX ~NPUOOPOB, TEPMOMAPBI,  AIEKTPUUECKUX
LIETIEH, CIIEKTPOCKOIIA

Hey/10BJIETBOPHUTEIHLHO oOyuaromuics:

HE 3HaeT 3HAYUTEIbHOM YacTH MPOrpaMMHOr0 Marepuaia, IJI0XO
OpUEHTHpPYETCS B 3aKOHaX MEXaHWKH, MOJICKYJISIpHON (U3UKH,
ANIEKTPUYECTBA U MarHeTU3Ma, ONTHUKH, aTOMHOW M SACPHON (DU3HKH,
HE 3HAaeT TMPaKTUKy TMPUMEHEHUS  Marepuana,  JIOMyCKaeT
CYILIECTBEHHBIC OIINOKU;

HE yMEeT HUCIOJB30BaTh METOAbI U MPUEMBbI pelaTh 3aJadd Ha
OCHOBHBIE 3aKOHBI MEXaHUKH, MOJICKYJISIPHON (PU3MKH, SIEKTPUIECTBA
M MarHeTusMa, ONTHUKH, JOIMYCKAaeT CYIIECTBEHHbIE OIMOKH,
HCYBCPCHHO, C 0O0JIBIIUMU 3aTPYAHCHUAMU BBITIOJIHSACT
CaMOCTOSITENbHYIO Pab0Ty, OOJIBIIMHCTBO 33aJJaHUM, IPETyCMOTPEHHBIX
HpOFpaMMOﬁ JUCHUIIIIMHBI, HC BBIIIOJIHCHO,

oOydaromuiicss He BIAJCeT HAaBbIKAMH YTCHHUS M OIICHKU JaHHBIX,
JOKYMEHTOB, MH(OpMaruy Tpu U3y4eHHH (PHU3MUECKUX TNPHHIIUIIOB
paboThl (PU3NYECKOTO MASITHHKA, AJIEKTPOU3IMEPUTENBHBIX MPUOOPOB,
TEpMOMAapbl, dSJIEKTPUUYECKUX IIEMeH, CHEeKTPOCKOMa, JOMyCKaeT
CYLIECTBEHHBIE OIIMOKH, C OONBIIUMHU 3aTPYAHCHHUSIMH BBITOJHSET
CaMOCTOATENIbHYI0O ~ pal0oTy,  OOJBIIMHCTBO  MPEIYyCMOTPEHHBIX
MPOrpaMMOil TUCIUIUIMHBI HE BBINIOJHEHO

4.2.2. Kputepuu OlleHKH BBINOJHEHUS] TECTOBBIX 3aIaHUH

BrImosHsst TecToBbIC 3ajaHUs], 00yJarOTUCs TEMOHCTPHUPYET:

3HAHUSA: OCHOBHBIE  3aKOHbl ~ MEXaHHMKH,  MOJICKYJISpHOW  (UBHUKH,
TEPMOJUHAMUKHU, JJIEKTPOJUHAMUKHU, TEOPETUUECKUE U SKCIEPUMEHTAIbHBIE METObI
UCCJIEIOBAaHUM B (PU3KKE, METOJIBI pacyeTa (PU3NYECKUX BEJIUYMH;

YMEHHsI: IPUMEHATh CBOW 3HAHUS B PEIICHUM TECTOBBIX 33JIaHUII HA OCHOBHbIC
3aKOHBI MEXaHUKH, MOJICKYJISIPHOW (PU3UKU, TEPMOAUHAMUKH, FIIEKTPOAMHAMUKH;

BJIaJlcHHEe HABBIKAMH: MPHUMEHCHUS TEOPETHUECKUX 3HAHUW ISl pElIeHUs
TECTOBBIX 3aJlaHUM.

Kpurepuu ouieHKH pelieHus1 TeCTOBBIX 3aaHUI

OTJIMYHO 00y4aroImuics IEMOHCTPUPYET:
3HaHUE 3aKOHOB MEXaHHKH, MOJIEKYIISIPHOM buzuku,
TEPMOAVMHAMMKH, DJIEKTPOJMHAMUKHA XOPOLIO OPUEHTHPYETCS B
MaTepuase, He 3aTpYIHIETCs] ¢ OTBETOM IIPU BUJOU3MEHEHUH 3a/1aHU;
YMEHME pellaTh 3aJadyd Ha OCHOBHBIE 3aKOHBl MEXAHHUKH,
MOJIEKYJISIPHON (U3UKH U TEPMOJAMHAMUKH, FIEKTPOJIUHAMUKH;
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YCIEIIHOE M CHUCTEMHOE BIIAJECHHE HABBIKAMM YTCHHUSA WU OLICHKHU
JTAHHBIX, TOKYMEHTOB, MH(OpMAIIK MTPHU PELICHUN TECTOBBIX 3aJaHUN

XO0poIIo oOyJaronuics AeMOHCTPUPYET:

3HAaHHE MaTepuaa, He I0IyCKaeT CYIECTBEHHbIX HETOYHOCTEN;

B IIEJIOM YCIIEIIHOE, HO COJep alllie OTJeNIbHbIE MPoOesbl, yMEHUE
pelmars TECTOBBIE 3aJaHus HAa OCHOBHBIE 3aKOHBl MEXaHMKH,
MOJIEKYJISIPHOM (U3UKH, TEPMOAMHAMUKH, 3JICKTPOAUHAMUKH;

B IIEJIOM YCIEIIHOE, HO COJEepiKallee OTIEeNbHbIe MpOOeibl WM
COIPOBOXKAAIOIIEEC OTACIbHBIMU OLIMOKaMH BJIaJICHUE HaBbIKaMU
YTEHUS U OLEHKH JAHHBIX, JOKYMEHTOB, HH(OpPMAIMK NPU pEIICHUH
TECTOBBIX 3aJaHUI

YAOBJIETBOPHUTEIBHO 00yJaronuics JIEMOHCTPUPYET:

3HaHUS TOJIbKO OCHOBHOIO MaTepuana, HO HE 3HaeT JeTajeH,
JIOITYCKAET HETOYHOCTH;

B 1IEJIOM YCIIEHIHOE, HO HE CHUCTEMHOE YMEHHE pEIIaTh TECTOBbIC
3aJaHUs Ha OCHOBHBIC 3aKOHBI MEXAaHUKH, MOJECKYISIPHOW (PH3HKH,
TEPMOJMHAMUKH, JICKTPOAMHAMUKY;

B IICJIOM YCHGIHHOG, HO HEC CUCTCMHOC BJIQACHHUC HABBIKAMHW YTCHUS
Y OLICHKH JIaHHBIX, JOKYMEHTOB, HH(OPMAIIUU TIPU PEIIEHUU TECTOBBIX
3aJaHuH

Hey/10BJIETBOPHUTEIHLHO oOyuaronuics:

HE 3HAeT 3HAYUTEIBHOM YacTH MPOrpaMMHOr0 Marepuaia, IJI0XO0
OpUEHTHpPYETCS B 3aKOHaX MEXaHWKH, MOJICKYJISIpPHON (U3UKH,
TEPMOJIUHAMHUKHU, FIEKTPOIUHAMUKY;

HE yMeEeT HCMOJb30BaTh METOJbl U MpPHEMbl pEIlaTh TECTOBBIC
3a/IaHMsl Ha OCHOBHBIC 3aKOHBI MEXaHUKH, MOJIEKYJISPHOU (HU3UKH,
TEPMOJUHAMHUKHU,  DJIEKTPOAUHAMUKH  JOIMYCKAET  CYIIECTBEHHbIE
OIHOKU;

oOyJaromuiicss He BIaJeeT HaBbIKAMH YTEHUS M OILIEHKH JAaHHBIX,
JIOKYMEHTOB, HH(GOPMAIINH TPU PEIICHUH TECTOBBIX 3aJJaHUN

4.2.3. Kputepuu OueHKH JIa00OPaATOPHBIX padoT

[Tpu BeIMOTHEHUY JTA0OPATOPHBIX paOOT O0YUAIOIIUICS IEMOHCTPHUPYET:
3HAHUSI: TEOPHUH pazfena (PU3UKH, KOTOPOMY COOTBETCTBYET JaHHas paboTa;
YMEHHMsI: TPaMOTHO IPOBECTU HKCIEPUMEHT W CHATh IMOKa3aHUs C MPUOOPOB, IO
pe3ysbTaTaM dKCIIEPUMEHTA,;
BJa/iecHHe HABBIKAMM: pacyeTOB OKCIEPUMEHTAIBHBIX JAHHBIX C  y4eTOM
MOTPEIIHOCTH M3MEpPEHUH, ampoOaruu pe3yinbTaToB AKCIEPUMEHTa, CAeNaTh BBIBOJ,
COOTBETCTBYIOIIHIA 11€7TH PAOOTHI.

Otuer mo nabopaTopHOI pabOTe MPOBOAUTCS KaK B MUCbMEHHOU (0dopMIiieHUE,
MPOBE/ICHKE IKCIIEPUMEHTA), TaK U B YCTHOU (opMe.

Kpurepuu oieHk# BbINOJHEHHUS JA00PAaTOPHBIX padoT

OTJIMYHO 00yJaromuics AeMOHCTPUPYET:
-3HAHUS: TEOPUM pazzena (PU3MKU, KOTOPOMY COOTBETCTBYET JaHHas
paboTa, WCYEPNBIBAIONIE U TOCJIEIOBATENIbHO, YETKO W JIOTHYHO
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u3JlaraeT MaTepuai;

-YyMEHHUSI: TPaMOTHO NPOBECTU HKCIEPUMEHT M CHATH I[OKa3aHUsS C
npuOOpOB, MO pe3yabTaTaM SKCIIEPUMEHTA;

-BJIaJICHUE HABBIKAMU: PACUETOB IKCIIEPUMEHTAIbHBIX JAHHBIX C YUETOM
MOTPEIIHOCTH U3MEPEHHM, ampodaluu pe3ylnbTaToB 3KCIEPHUMEHTA,
C/IeTaTh BBIBOJ, COOTBETCTBYIONIHI 11T PaOOTHI

XOpOLIO o0y4aromuiicss AeMOHCTPUPYET:
-3HaHUSA: TEOpUM paznena (U3UKHU, KOTOPOMY COOTBETCTBYET TaHHAs
paboTa, He AOIMYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH;
-B IIEJIOM YCIICIIHOE, HO COJEpXKallie OTAEIbHBbIC MPOOeibl, yMEHUS:
IPaMOTHO MPOBECTU SKCIIEPUMEHT U CHSATH MOKa3aHUs ¢ mpuOOpoB, MO
pe3yJsibTaTaM 3KCIIEPUMEHTA;
- B LIEJIOM YCIHEIIHOE, HO COJAep Kalllue OTIelIbHbIE MPOOENbl BlaJeHHE
HaBbIKAMHU: PACYETOB  OSKCIIEPUMEHTAIBHBIX JAHHBIX C  YYETOM
MOTPEIIHOCTH U3MEPEHHM, ampodaluu pe3ylnbTaToB JKCIEPUMEHTA,
C/IeTaTh BBIBOJ, COOTBETCTBYIONINI 11T PaOOTHI

Y/I0BJIETBOPHUTEILHO 0o0y4aromuics AeMOHCTPUPYET:

- 3HaHUS TOJIBKO OCHOBHOIO MaTepuaja pasjeiia (U3UKU, KOTOPOMY
COOTBETCTBYET JaHHAas paboTa; HO HE 3HAeT JeTajel, JO0MmyCKaeT
HETOYHOCTH, JIOMYCKAaeT HETOYHOCTH B (HOPMYIMPOBKAX, HapyIIacT
JIOTMYECKYIO MTOCIIeI0BATEIbHOCTh B 3JI0KEHUN MaTepHrasa

- B OCJIOM YCIICIIHBIC, HO HEC CUCTCMHBIC YMCHUA: I'PaMOTHO IPOBCCTU
HKCHEPUMEHT M CHATh IOKa3aHus C MpuOOpOB, IO pe3yibTaTam
AKCIIEPUMEHTA;

- B LIEJIOM YCIICIIHOE, HO HE CUCTEMHOE BJIaJIeHHE HaBbIKAMU. PAacUyeTOB
SKCIICPUMCHTAJIBHBIX OAHHBIX C Y4Y€TOM IIOIpCIIHOCTHU I/ISMGPGHHI\/JI,
anpoOanuu  pe3yJabTaToB JKCIIEPUMEHTA, clenaTh BBIBO/I,
COOTBETCTBYIOIIUHN 1IENH paboThl,

HCYAOBJICTBOPUTEC/IBHO

oOyyaroImuiicss He AEMOHCTPUPYET:

-3HAHUSA: TEOpHH pasnena (U3NKHA, KOTOPOMY COOTBETCTBYET TaHHAsS
pabora;

-YMCHUA: TPaMOTHO IPOBECTU OKCIICPUMCHT U CHATH IIOKa3aHUA C
nprOOpPOB, MO pe3ysIbTaTaM SKCIEPUMEHTA;

-BJIaJICHUC HAaBbIKaMU: PACYCTOB SKCIICPUMCHTAJIbHBIX JAHHBIX C YUCTOM
MOTPEIIHOCTH M3MEpPEHMH, ampobaluu pe3yabTaToOB HKCHEPUMEHTA,
CZIeNIaTh BBIBOJ], COOTBETCTBYIOIIMH 11€7M pabOTHI.

4.2.4. Kputepum olleHKHU pellleHusl CUTYallHOHHO¥ 3a1a4u
[Ipu perieHnn CUTYallMOHHOM 3aa4K O0yJarOUNACs TEMOHCTPUPYET:

SHAHHUA: TCOPCTUUYCCKHUC IOJIOKCHUSA MIPEAIIOIaracMoro peuiCHus: CI/ITyaHI/IOHHOI\/JI

3aJlauy, B3aMMOCBA3b UCXOAHBIX OAHHBIX C IIOJIYYaCMbIM PE3YJIbTATOM, METOJOJIOIHIO

MPUHSATHS PEIIEHU B KOHKPETHOU CUTYallNH;

yMeHus: 0TOUpaTh MHGOPMALIMIO, COPTUPOBATH €€ JJI PEIICHUs] CUTYallMOHHOU

3aJa4H, BBIABIISITH KIIOYCBBIC HpO6J’ICMBI, BBI6I/IpaTB OIITUMAJIBHOC PCIICHUC M3

BO3MOYKHOW COBOKYITHOCTH PELICHU;

BJIAJICHUEC HABbBIKAMH: IIPUMCHCHHA TCOPCTHUYCCKUX 3HAHUU s pCHICHUA

KOHKpGTHOfI CHTyaHHOHHOﬁ 3aa4M Ha IIPAKTHUKE.
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Kputepuu ouenkn 3ppeKTHBHOCTH pelieHHs CHTYANIHOHHOI 3aJa4H

Oranuno o0yJaromuiics IEMOHCTPHPYET:

— IPABUJIbHBIA OTBET HA BONPOC 33/1a4H;

— I0/IPOOHO, MOC/IEI0BATEIBHO, TPAMOTHO OOBACHEH XOJ1 €€ PEIEHHS;

— PEIIEHHE TOAKPEIIIEHO CXeMAaTHYECKHMH H300paKEeHUIMH 1
JIEMOHCTpALIHSIMH;

— [paBUJIbHOE M CBOOO/JHOE BlIaJieHHe NPOpecCHOHANIbHOM
TEPMHHOJIOTHUEH;

— NPaBUJIbHbIC, YETKHE U KPATKHUE OTBETHI HA JOMOJHHUTEIBHBIC BOIPOCHL.

Xopomo 00yJaloIUiics IEMOHCTPHPYET:

— NIPaBUJIBHBINA OTBET HA BONIPOC 3a/1a4M;

— XOJ1 peleHys NOoAPOOeH, HO HEJOCTATOYHO JIOTHYEH, C €IMHUYHBIMU
OIMOKAaMH B IETAIISIX, HEKOTOPBIMH 3aTPYAHEHHSIMH B TEOPETHYECKOM
000CHOBaHHMH;

— CXEMATHYECKHX H300paXKeHHUAX U IEMOHCTPALUSIX IPHUCYTCTBYIOT
HE3HAYUTENIbHBIE OIMUOKH M HETOUHOCTH;

— OTBETHI Ha JIONIOJIHUTENIBHBIE BOIIPOCHI BEPHBIE, HO HEIOCTATOYHO
YETKHE U KpaTKHe.

Ya0oB/1eTBOPHTEIBHO 00yyaroImuiicss IEMOHCTPUPYET:

— OTBET Ha BOIIPOC 3a/a4H JIaH PaBUIIBHO;

— 00BsICHEHHE X0/1a PEIIeH s HEOCTATOYHO MOJTHOE,
HEIOCJIEI0BATENBHOE, C OLIHOKAMH, CIIa0bIM TEOPETHIECKUM
000CHOBaHMEM;

— CXeMaTH9eCKHe H300paXKEHHUS H IeMOHCTPAIHH JIHGO OTCYTCTBYIOT
BOBCE, JTHOO Co/iep)KaT NPUHIUITHAIBHBIE OIIMOKH;

— OTBETHI Ha JIONOJHUTEIbHBIE BOIPOCHI HEJOCTATOYHO YETKUE U
coJieprKaT OMUOKH B IETANISX. ;

HeynosiierBopurenbHo | o0yyarommiics:
— OTBET Ha BOTIPOC CHTYALMOHHOM 3a/1a4H JaH HENPaBUIIBHO.

Paspabomuuxu: cmapwuit npenooasamens, Poisicosa E.B. A
(moamuce)
oouenm, Heanosa 3.H. Wt eoe i /
(moanuce)
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