Nloky 2EKTDOHHOI NOANUChI)
“H‘POI}EW WHM CTEPCTBO CEJIbCKPI'O XO351iiICTBA POCCUMCKOM ®EJIEPALIMU

®WO: lonosbes IMuTpuit AnekcaHapoBuy
[lomkHpcTb: pektop (DFBOV BO Basmnoscw YHUBEPCUTET
[Jlata Va 43:

Yhuka g ¥ g . DeaepaibHOE [0CyJaPCTBEHHOE 0I0ZKeTHOE 00pa3oBaTe/IbHOE YUpeKIeHue
52868 Ayt 72f735a12 BbICIIEro 00pa3oBanus

RCAPATOBCKHI rocyAapCTBEHHbIH arpapHblii YHHBEPCHTET
umenu H.U. BaBuioBa»

OIHEHOYHBIE MATEPUAJIbI

JluciunnuHa NHXEHEPHAS ®U3UKA

Hanpasnenue noarotroBku 35.03.06 Arpounskenepust

Hanpasnennocts (npodunb)  Texnosornu u Texuuuyeckue cpeacrsa B AIIK

KBanudukanus

BBIITYCKHUKA bakanasp

HopmatuBHbIii cpok 4 rona

o0yueHus

®opma oOyueHus 3a04Hast

Kadenpa-pazpabotuuk Nuxkenepuas gpusuka, 3j1eKTpoodOpy10BaHHE
U 3JIEKTPOTEXHOJIOTHH

Benymuii npenoaasarens KouenaeBckasi K.B., nouenrt

Paspabomuuku: cmapuiuii npenooasamens, Poidicosa E.B. X/

j//('nonrm%)
oouenm, Kouenaeeckan K.B.
(moanfrés)

Caparos 2019




Conep:xanue

1

[lepeyeHbp KOMIIETEHIMN C YKa3aHMEM 3TaloB MX (OPMHUPOBAHUS B Mpolecce
0CBOCHHS OITOIT ...,
Omnucanue mokasaresaeil 1 KpUTEPUEB OLEHUBAHUS KOMIIETCHIINN HA PAa3INYHBIX
sTanax ux (popMupoBaHUs, OMMCAHUE [IIKAT OLICHUBAHUS ..............

TumnoBele KOHTPOJBHBIC 33/aHUSI WM MHbIE MaTepUalbl, HEOOXOAUMBIE IS
OLEHKM 3HAHWHA, YyMEHWH, HABBHIKOB M (WJIM) OIBITa JACSITEIbHOCTH,
XapaKTepU3yIoUMX dTanbl (HOPMUPOBAHMUS KOMIETCHIIMA B Ipolecce
OCBOEHHSI 00pa30BaTEIBHON IPOTrPaAMMBI

Metoandeckre MaTepuaibl, ONMpeIeNione IpoLueaypsl OIICHUBAHUS 3HAHUM,
YMEHHM, HaBBIKOB U (WJIM) OMbITA JE€ATEIBHOCTH, XapaKTEPU3YIOIINX 3TAIbl UX

dbopmupoBaHUs
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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
@opMupoBaHUE KOMNETEHIHIT B mpolecce H3yYeHUs TUCIUTTHHbI
«HHkeHepHasi puznka»
Kommerenus HNuaukaropel Jrarmsl Bunnl O1nieHoYHbBIE
JIOCTYKCHUS dbopMHUpOBaHKS | 3aHATHN JUIS cpencTBa st
KOMIIETEHITU I KOMIIETCHIINH B | (opMHUpOBaHU OIICHKHU YPOBHSI
mporiecce s c(hOpMHUPOBAHHOCT
OCBOCHHS KOMIICTEHIIMH U KOMITETEHI[UU
OIIOIT (kypc)
Kon HanmenoBanmne
1 2 3 4 5 6
VK-1 Crocoben VK-1.2 1,2 JIEKIIUH, TECTOBEIE 3aaHus,
OCYIIECTBIISTh OcyiecTBiser JabopaToOpHBI | TabopaTopHas
ITOWCK, IIOMCK, € 3aHATUS pabora,
KPUTHYECKHI KPUTHYCCKHUI cobece0BaHNEe
aHaJIi3 U CUHTE3 | aHAJIU3 U CHHTE3
nH(popManuu, nHpopManuu,
MIPUMCHSIT MIPUMCHSICT
CHCTE€MHBII CHCTE€MHBII
ITOJIXOJT JIJIst MOJIXO/T JIJIst
pelieHus pelieHus
[MOCTABJIEHHBIX | IIOCTaBJIECHHBIX
3a7a4 MIPUKJIAIHBIX
3a7a4 B
arpoOMH>KEHEPHH C
HCIIOJIE30BAHUEM
3aKOHOB (pH3UKH
[Ipumeuanue:
Komnerenmust VYK-1 — Takke Qopmupyercss B  X0A€ IPOXOXKICHUS

03HAKOMUTEIbHON MPAKTUKU (B TOM YHCIIE MOJIYYECHHE MEPBUYHBIX HABBIKOB HAay4YHO-
MCCIIEIOBATEIbCKOM pabOThl), TEXHOJOTUYECKON TMPAKTUKHU, BBHITIOJHEHUS W 3alUTHI

BBITYCKHOM KBaTM(UKAITMOHHON PaOOTHI.

2. OnucaHue nokKasareJieil 1 KpUTepHeB OLEHNBAHUS KOMIIeTEHIIUH
HA Pa3JIMYHbIX 3Tanax ux ¢GopMUpoOBaHHs, ONIUCAHHE IIKAJ OLlCHUBAHUS

Hepequb OLICHOYHBIX MaTe€pHuajioB

Tabmuma 2




Ne HaumenoBanue KpaTkas xapakreprcTUKa OLIEHOYHOTO IIpencrasinenue
I/ | OLIEHOYHOTO MaTepuaa MaTepuaia OLICHOYHOT'O CPEJICTBA B
OM
1 nabopaTopHas paboTa | CPeACTBO, HAIPABJIEHHOE HA U3Y4YCHUE | JabopaTopHbIE pabOThI
MPAKTUYECKOTO X0JIa TeX WU MHBIX
MIPOLIECCOB, UCCIIEIOBAaHHE SIBJIICHUS B
paMKax 3aJIaHHOHM TeMbI C TPUMEHEHHEM
METOJIOB, OCBOCHHBIX Ha JICKIUSX,
COIIOCTABJICHHUE TTOTyYEHHBIX
PE3yJIbTaTOB C TEOPETUUECKUMU
KOHIEIIUSIMH, OCYIIIECTBICHHUE
MHTEPIIPETAILMH [TOJTYYEHHBIX
PEe3yJIbTaTOB, OICHUBAHUE
MPUMEHUMOCTH TOJTYYEHHBIX
pE3yJIbTATOB HA MPAKTUKE
2 TECTUPOBAHUE METO/I, KOTOPBI TTO3BOJISICT BHISBUTH OaHK TECTOBBIX
YPOBEHb 3HAHUM, YMEHUN U HABBIKOB, 3aaHui
CIIOCOOHOCTEN M IPYTUX KayecTB
JTUYHOCTH, & TAKXKE UX COOTBETCTBHE
oTpeieIeHHBIM HOPMaM ITyTeM aHaIu3a
CII0COOOB BBHIIIOJHEHUS 00YUYaIOUMMUCS
psiaa clielualbHbBIX 3aJaHUN
3 co0eceioBaHNE CPEJICTBO KOHTPOJISl, OPraHU30BaHHOE BOIIPOCHI IO TeMaM
Kak crienuanbHas Oecena JTUCIUILTAHBL:
MeIarOrMYecKoro pabOTHHUKA C - TlepedeHb BOIIPOCOB
00y4JaromuMcsl Ha TEMBbI, CBSI3aHHBIE C JUIsL yCTHOTO Ompoca
M3y4aeMON JUCUUILUIMHON 1 - 3a1aHUs IS
paccuMTaHHOW Ha BhISICHEHHE 00beMa CaMOCTOSITETTbHOM
3HaHUI 00yYaroIIeTrocs Mo paboThI
OTIpe/IelIEeHHOMY pa3zieny, TEME,
npo0JieMe U T.I1.
IIporpamma oneHUBAHUSL KOHTPOJIUPYEMOH TMCHUNIMHBI
Tabnuna 3
Kon
KonTponupyembie .
No KOHTPOJIHPYEMOH HaumenoBanue
/11 Pas/ACIIbT KOMITETCHITNH (HJIH OIIEHOYHOTO CPEACTBA
(TeMBbI TUCITUTIITUHBI )
€e YacTH)
1 2 3 4
1 | ®usnueckue OCHOBBI
MEXAHIKI nabopatopHasi pabota, cobeceioBaHNE
2 | MonekymsipHast pu3nKa U
nabopatopHas pabota, cobeceoBaHHE
TEPMOAMHAMHKA
3 SHeKTpOCTaVT nra 1 YK-1 naboparopHass paboTa, TECTOBBIE 3aJaHUS,
MTOCTOSTHHBIH
o cobeceoBanne
ANEKTPUICCKUH TOK
4 | DnexTpoMarHeTusm nabopaTopHasi paboTa, codeceloBaHHE
5 | DnemMeHTH BOJTHOBOM |
. nabopaTopHas paboTta, cobeceoBaHNe
KBaHTOBOM OITHKH,




Kon
Kontpomupyemsbie .
Ne a3IeIbl KOHTPOJIMpYEMOU Hanmenosauue
/1 p KOMITCTCHITUH (HJIN OILICHOYHOT'O CPEJICTBA
(TeMBI TUCITUTIIIUHBI )
€e 4acTu)
bu3HKn atoma u
aTOMHOTO sijipa

Onucanne nmokasareseil 1 KpuTepueB OLCHUBAHUA KOMIIETCHUMH MO TMUCHUILINHE
«AHxkeHepHasa pU3NKa» HA PA3IUYHBIX 3TANAaX UX (POPMHUPOBAHUSA,

OICaHueC IIKAJ ONCHUBAaHUSA

Tabnuua 4
Kon WNHpukaTopsl [Toka3zaTeny ¥ KPUTEPHH OLICHUBAHMSI PE3YJIbTATOB 00YUEHUS
KOMIIETEHIIM | JOCTH)KEHUS HIKE TIOPOTOBBIA | MPOJBUHYTHIN BBICOKHIA
U, OTaIlbI KOMIIETEHIIUH MIOPOTOBOTO YPOBEHb YPOBEHb YpOBEHb
OCBOCHHUS YpOBHS (ynosnerBopu (xopor110) (oTaM4HO)
KOMIICTCHITH (HeyIOBIIETBOPH TEJIBHO)

u TEJIHHO)

1 2 3 4 5 6
VK-1, YK-1.2 oOy4aromuics oOyuaromuiic | oOydaromuiic | obydarommuiic
1 kypc Ocy1ecTBIsieT | HE 3HAeT A s A

TMIOWCK, 3HAYUTEIbHOMN JEMOHCTPHUPY | JEMOHCTPHUPY | JEMOHCTPHUPY
KPUTHYCCKHHA | 9acTU eT 3HAHUS €T 3HaHuE eT 3HaHue
aHaIIU3 U IPOrPaMMHOTO TOJIBKO MaTepuaisa i | 3aKOHOB
CHHTE3 marepuara, OCHOBHOTO YMCHHUS MEXaHHKH,
uHboOpMalLnH, | TIOXO MaTepuarna, peleHus MOJIEKYJISIPHO
MPUMCHSICT 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 | (PU3UKH, JIOITYCKaeT X MUKH,
NPUKIAIHBIX | TEPMOJAMHAMUKH, | HSTOYHOCTH B | HETOYHOCTEH | MPaKTHKHU
3a1a4 B AIIEKTPOAMHAMUK | (pOpMyITHPOBK MIPUMCHCHHUSI
arpoOWH)KEHEpH | U, HE 3HaeT ax, HapyIIaeT MaTepuana
uc MIPAKTHKY JIOTHYECKYIO ISl pEIIeHUs
UCIIONIb30BAaHU | TIPUMEHEHUS nocneaoBaTes MPUKIIATHBIX
€M 3aKOHOB Mmarepuara, BHOCTH B 3ajaq
buzuku JIOTTYCKaeT U3II0KEHUU arpouHKeHep
CylIeCTBEHHBIE MPOrPaMMHOT 17078
OIIMOKY B 0 Marepuana HCYEPIBIBAIO
pEIIeHNH 3329 | ¥ B PEIICHUN e u
3a1aq nocje10BaTen
BHO, YETKO H
JIOTUYHO
u3Jaraer
MaTepua,
XOPOIIO
OpPHEHTUPYETC
B
MaTepuare,




HC

3aTpyAHsAETCS
C OTBETOM
pu
BUJIOU3MEHEH
WU 3aJaHui
YK-1, YK-1.2 - oOyJaromuics oOydaromuiic | oOydJaromuiic | oOydJarommuiic
2 xypc OcylecTBISIET | HE 3HAET s s P
MOMCK, 3HAUYUTEIIbHON JIEMOHCTPHUPY | IEMOHCTPUPY | JAEMOHCTPUPY
KPUTUYECKUH | YacCTH €T 3HaHUs €T 3HaHUe €T 3HaHHE
aHaJIu3 u MIPOTrPaMMHOTO TOJBKO MaTepuaia U | 3aKOHOB
CUHTE3 Marepuana, OCHOBHOT'O yMEHUs 3JIEKTpOMAarHe
uH(pOpMaIUH, | TUIOXO Marepuana, perieHus THU3MA,
MIPUMEHSET OPUEHTHUPYETCS B | HO HE 3HAET TUIIOBBIX OINTHKHU,
CHCTEMHBIH 3aKOHAaxX JeTalei, 3aJa4, HE KBaHTOBOM,
MOAXO0M ISt AJIEKTPOMArHeT!u | JOIMYCKAET JIOIyCKaeT aTOMHOU U
petieHus 3Ma, ONTUKH, HETOYHOCTH, | CYHIECTBEHHBI | SEPHOM
MIOCTaBJIEHHBIX | KBAHTOBOM, JIOIyCKaeT X busukwy,
MPUKIIATHBIX ATOMHOM U HETOYHOCTH B | HETOYHOCTEH | MPaKTUKHU
3a/1a4 B AJIepHOMN bopMyIIUpOBK MIPUMEHEHUS
arpouHXeHepu | Gpu3uku, He ax, HapyIaeT Marepuaia
uc 3HAET MPAKTUKY | JIOTUYECKYIO JUISL peleHust
WCIIOJIb30BAaHU | PUMEHEHMS MOCJIeI0BaTEN MIPUKJIIATHBIX
€M 3aKOHOB Marepuana, BHOCTb B 3a1a4
busuKu JIOTTyCKaeT U3JI0KEHUHU arpoOuHXEHEP
CYyILIECTBEHHBIE MIPOrpaMMHOT 1y,
OIIOKH B 0 MaTepuasna HCYEPITHIBAIO
pelIeHnH 3a1a4 | U B PELICHUU e u
3a1a4 MocJIeI0BaTeN
bHO, YETKO U
JIOTUYHO
W3J1araeT
Marepual,
XOpOIIO
OPUEHTUPYETC
B
Marepuae,
HE
3aTpyAHSETCS
C OTBETOM
npu
BUJIOU3MEHEH
WU 3aJaHui

3. TunoBble KOHTPOJIbHBIE 32aHUS] WJIH HHbIE MATEPHAJIbI, HEOOX0AMMBbIE JIJIsl
OLICHKH 3HAHUI, YMEHHI, HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUPOBAHUSA KOMIIETEHIUH B IPoLiecce OCBOCHUS

3.1. TecTroBbIC 3a0aHUA

Ilo

TUCIUILINHE

«HXeHepHas

buskay

00pa3oBaTeIbHOI MPOrpaMMBblI

IpeaycCMOTPEHO

MIPOBEJICHUE




MUCHbMEHHOTO TECTUPOBAHUSI.

[lucbMEHHOE TECTUPOBAHUE HUCIOJB3YIOTCA JUIsl TMPOBEPKU  HM3YUYEHHBIX
00y4aronMMuUCsl OCHOBHBIX pa3/iesioB NIPOMJAEHHOTO MaTepuaia 3a 1 kypc. Pe3ynbrarsl
TECTUPOBAHUSI YUYUTHIBAIOTCS MPU MPOBEICHUS MPOMEKYTOUHOM aTrTecTaluu — 3a4yeTa
Ha 1 kypce.

3amanue 1

1) PemaroT nBe 3a1a4u:
A) paccuuThIBAIOT BpeMsl IBHXKEHHUS T10€3/1a MEXKy IBYMsI CTAHLIUSIMH,
b) paccunThiBatOT Bpemsi ABMKEHUS TI0€3/1a BAOIb KEJIE3HOIOPOKHOMN MI1aTHOpMBI.
[Ipu pemiennn Kakou 3aa4u MOE3 MOKHO MPUHSTH 32 MAaTEPUAIBHYIO TOUKY ?
l.uA,ub 2.A 3.b 4. a1 A, un b
2) Ecmu pamuyc OKpPYKHOCTH YMEHBIIUTCS B 4 pa3a NpU HEU3MCHHOW JTMHEHHOM
CKOPOCTH, TO YIJIOBasi CKOPOCTb MPHU BPALLICHUH TeJla IO OKPYKHOCTH
1. octanercs npexHen 2. yBenuuuTcs B 4 pasza
3. ymeHbmuTcs B 4 pasa 4. ymenpmutcs B 16 pa3
3) I1pu mombITKE CABUHYTH TBEPJIOE TEJIO C MECTA BO3HUKACT CHIIA
1. Tpenns nokos 2. TpEHUS Ka4CHHUS
3. TpeHus CKONbkeHus: 4. cpenu oTBETOB 1-3 HET BEpHOTO
4) MoOMEHT WHEpIMH TBEPAOrO Tela OTHOCHTEIFHO MPOU3BOJIBHON OCH, HE
OPOXOSAIIEH Yepe3 LEHTP Macc Tela, OIpenesseTcs no popmyiie:
1 1=mr? 2.1=1 +md? g M g

C £ 3
5) Yucno konebaHuii, COBEpIIaeMbIX B SAMHHITY BPEMEHH — 3TO ...
6) MarepuanbHas Touka M IBHKETCS 10  OKPYXKHOCTH €O cKopocThio V. Ha puc.1
nokKazaH TpaduK 3aBUCUMOCTH MPOEKIUU V. OT BpeMeHHU (7 -€IUHUYHBIN BEKTOP
TIOJIOKMTENLHOTO HanpasieHus, V, —Irpoekuus V Ha 5T0 Hanpasienue). Ilpu sTom ms

HOPMAJIBHOI'O ap U TAHI'€HIIMAJIBHOTO d; YCKOPCHUS BBIIOJIHAKTCS YCIOBHUI. . .

v

>

t

1. a,— yBenuuuBaercs, a, — yBeJIMUMBACTCS 2. ap— MOCTOSIHHO, &; — YBEJIUUMBACTCS
3. ap— MOCTOSIHHO, &; — IOCTOSIHHO 4. a,— yBEIIMUMBAECTCS, d; — IOCTOSIHHO

7) Nmnynse Tena maccort 100 r paBen 1kr-m/c. CkopocTh Tena paBHa .....

8) CkopocTh JBIKEHHMS Tela yBenuuuigach B 2 pasza. Kak wu3MeHunach ero
KMHETUYECKAs SHEPrus?

1. Kunernueckast sHEprus yBeamuuiach B 2 pasza

2. Kunernyeckast sHeprusi yMEeHbIIMIACh B 2 pa3a

3. Kunernueckas sHeprus yBenuuuiach B 4 pasa



4, Kunerndeckast 3Heprusi He U3MEHIIIACH

9) Tlpu nBWXKEHWUW aBTOMOOWJIS IO BEPIIMHE BBINYKJIOIO MOCTA, PaJHyC KPHUBH3HBI
KoToporo 90 MeTpoB, MaCCaKUPBI UCTIHITHIBAIOT MTHOBEHHOE COCTOSTHUE HEBECOMOCTH.
DTO MPOUCXOIUT IPU MUHUMATHHOM IMMOCTOSTHHOM CKOPOCTH JBMKCHUS

124wm/c 2)15m/c  3)12wm/c 4)30m/c 5) 18 m/c

10) Ilpu pacdyere MOMEHTOB MHEPIIMU Tejla OTHOCUTEILHO OCEH, HE MPOXO/ISIINX Yepes3
IIEHTP Macc, UCmonb3yloT Teopemy llteiinepa. Ecnu och BpamieHHss TOHKOCTEHHOM
TpyOKH MEpEeHECTH M3 IEHTpa Macc Ha pacctosHue 2R (puc.), TO B MOMEHT MHEPILHUH
OTHOCHUTEIFHO HOBOW OCH YBEJIMUUTCS B ...

-

1. 4 paza 2.3 paza 3.2 pa3a 4.5 pa3

11) MareMaTtudecKkuii MasTHUK JIMHOW 10 CM OTBOJAT OT IOJIOKCHHS PaBHOBECHS U
oTmyckaroT. CKOJIBKO pa3 3a Bpems 6,28 ¢ KHHETUYECKask SHEPrUusd MASITHUKA JOCTUTACT
MAaKCUMAJIbHOTO 3HAYEHHUS ]

1.9 2.15 3.20 4.25

12) Tlpu yBenmu4eHUU CpeaHer KBaIpaTUYHON CKOPOCTH MOJICKYJ HIICAIBHOTO Ta3a B
JIBa pa3a U YMEHBIIEHUH KOHIIEHTPAlUA MOJIEKYJI B JIBa pa3a JaBJICHUE ras3a

1. yBenmuuures B 4 pasa 2. yBeIMYHTCS B 2 pa3a

3. YMEHBIIUTCS B 2 pa3a 4. HE UBMEHUTCS

13) B Tpex oiMHAKOBBIX COCYAax MPHU PaBHBIX YCIOBHUSIX HAXOIUTCS OJMHAKOBOE
KOJIMYECTBO BOJIOPOAA, TEJIs U a30Ta.

| IR

Ns

Pacnipenenenue npoekiuii CKOpOCTENW MOJIEKYJI BOAOPO/1a HA TPOU3ZBOJIIBLHOE
HarnpaByieHue X OyJIeT ONUChIBaTh KpUBas. ..

vy 4
ftv,)

—

1.1 2.2 3.3
14) Pabota mTO TmMEpPEeMEIICHUIO TOYEYHOTrO 3apsiia BIOJIb AKBUIOTCHIUAILHON
IIOBEPXHOCTHU PaBHA

1) do (P — 9,) 2) Hyro 3) A 4) ('grad (P)

15) HanpspkeHHOCTD AJIEKTPUYECKOTO TN B JIAHHOM TOYKE MO MOJYJIFO paBHA CHIIE,
JNEUCTBYIOIIEN Ha

1. 3apsz1, NOMEIIEHHBIN B JAHHYIO TOUKY

2. NOJIOKUTEIBHBIN 3apsi/l, TOMEIICHHBIN B MOJIE

3. €IMHUYHBINA MTOJOKUTEIbHBIN 3apsil, MOMELIEHHBIA B TAHHYIO TOUKY
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4. eNIMHUYHBIN OJOKUTEIBHBIN 3apsij, IOMELEHHBIN B MOJIe
16) MaTtemaTtnieckoe BBIPRKEHUE 3aKOHA COXPAaHEHHsSI 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 HamnpspKEHUE Ha KOHIIAX MPOBOIHHUKA comportuBieHrueMm 10 Owm, ecnu
CHUJIa TOKa B MPOBOJHUKE 2 OM.

1.20 B. 2.30B. 3.10B. 4.5B
18) Kakast u3 npuBeICHHBIX HIKE POPMYJI BhIpaxkaeT 3akoH OMa /ISl y9acTKa 1emnu?
1129, 2122 . 3 A=lUAt 4.P=IU; 5 R=p'
R R+r S
19) DnekTpUYecKUM TOKOM Ha3bIBACTCA. . .
1. XaoTMYHOE ABMIKEHUE YACTUIL 2. HaNpaBJIEHHOE JIBUKECHUE MOJIEKYJI

3. YIOPSAOUYEHHOE IBUKEHUE 3apsKEHHBIX YaCTHI]

4. mo0oe MPOU3BOJILHOE IBKEHHUE DJIEKTPOHOB

20) ITpu yBenuUeHUH UTMHBI TPOBOJIHUKA B 3 pa3a ero CONMpOTHBIICHUE
1) He u3MeHuTCS 2) yBenu4uTcs B 3 paza

3) ymenbuTcs B 3 pasza 4) yBenuuutcs B 9 pas

3.2. JIabopaTopHasi padoTra

Temartuka 1abopaTopHBIX padOT ycTaHaBiauBaeTcs B coorBeTcTBuu ¢ ®I'OC BO
10 TAHHOMY HarpaBJICHHUIO TIOJITOTOBKHM M padodell MporpaMMoOn TUCIIMTUIAHEI.

KonudyecTBo BapmaHTOB 3aJaHWii KaK TMPaBUJIO COOTBETCTBYET KOJIHYECTBY
00yyJarommxcs.

IlepedyeHnnb Tem J1a0OPATOPHBIX PadoOT

- W3ydenne KpyTUIBHBIX KOJIEOAHMI

- Ompenenenne BS3KOCTH BO3[yXa, CpeAHEH JUIMHBI CBOOOJHOTO Mpoobera,
s dexTuBHOTO TUamMeTpa U YHPEKTUBHOTO CEUSHUS

- H3yuyeHnue 31eKTpU4eCKOro mnojs METOJAOM IEKTPOIUTHYECKON BAHHBI

- H3mepeHne 351eKTpUUECKUX CONPOTUBIICHUM

- N3yuenue CcBOWCTB (eppOMarHETUKOB, CHATHE TMETIM THUCTEpe3uca u
OTpeIeJICHHE OCHOBHBIX XapaKTEPUCTHUK (heppoMarHeTuka

- HMHayKTUBHOCTH CONEHOM 1A

- H3ydenue nonspuzanuu cera

- H3yueHue criekTpa UCITyCKaHWs HEOHA U TPaSyUpPOBKaA CIIEKTPOCKOIIA

JlaGopatopHble pPabOTHl BBIMNOJIHSAIOTCA B COOTBETCTBUM C METOAUYECKUMU

YKa3aHUSMU TI0 BBIMOJTHEHUIO J1abopaTopHbIX paboT mo auctuiuHe «MHXeHepHas

buznkay.

3.3. Tekymuii KOHTPOJIb
Texkyuii KOHTPOJIb MPOBOAUTCS MO HUTOraM HM3YYEHHsS] HECKOJIBKHUX pPAa3/esioB
JUCIUIUIMH B COOTBETCTBUH C paboyel MpOrpaMMoid TUCHUTIIIUHBI.
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1 kypc
Bonpocsl Tekymero KOHTpoJIst

Bonpocwl, paccmampusaemvie na ayoumophuix 3aHAMUSIX

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

2. CKOpOCTb CpeHsIsl 1 MTHOBEHHAS.

3. IlyTe ipu MPOU3BOIBHOM 3aBUCUMOCTH OT BPEMEHH.

4. Yckopenne. CKOpOCTh U Iy Th IIPY PABHOYCKOPEHHOM JIBH)KEHUU.

5. YckopeHue npu JBUKEHUU TeNla ¢ NMOCTOSIHHOW CKOPOCTBIO IO OKPY>KHOCTH
(BBIBON).

6. YrioBas ckopocts. HanpaBiieHre BEKTOpa yriioBOW CKOPOCTH.

7. Ilepuon n yactora BpameHus. CBs3b € yIIIOBOM CKOPOCTBIO.

8. YTII0BOE YCKOpPEHHE; CBS3b C TAHI€HIIUAIBHBIM YCKOPEHUEM.

9. IlepBwiii 3akoH HproToHa. MHepuuanbHblE W HEMHEPUHUAIBHBIE CHUCTEMBI
oTCYeTa.

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

11. Tperuit 3axkon Herotona. HarmpasiieHne cuii, TEUCTBYIOIINX HA TENA.

12. Umnyinbce Tena. Belpaxkenne BToporo 3akoHa HproTOHA uepes umirysc.

13. Cuna TsKecTH 1 BecC Tea.

14. Bec Tena npu IBUKEHUU ¢ yckopeHuem. HeBecoMocTb.

15. Cuna tpenuns. Cuna ynpyrocru.

16. 3akoH coxpaHeHUs UMIYyJbca (MOMEHT KOJIMYECTBA JIBU)KEHUS) B 3aMKHYTOM
CUCTEME.

17. Pabota u sHeprus. MoIHOCTS.

18. Kunerudeckas sHeprus, BoIBOJ GOpMYIIbl Yepe3 padoTy.

19. IloTeHIMaIBHOE 110JI€, KOHCEPBATUBHBIE U IUCCUIIATUBHBIE CHJIBI.

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

2]1. TlomHass wmexaHW4ecKas OHEpPrus. 3aKOH COXPAHEHHs M IIPEBPALLCHUS
SHEPTHUHU.

22. MoMeHT cuiibl OTHOCUTENBHO ocH. [1nedo cuibl.

23. MoMeHT uMIyJbCa OTHOCUTEIBHO Och. CBS3h C MOMEHTOM CHJIBL. 3aKOH
COXpaHEHUsI MOMEHTA UMITYJIbCA.

24. MoMeHT UHEpIMHM MaTepHaJIbHOM TOUKH U CUCTEMbI MaTEPUATIbHBIX TOYEK.

25. MoMeHT UHEpLMH OAHOPOJHOTO LUINHIPA, OAHOPOJIHOTO CTEPKHS.

26. Teopema Il tetinepa.

27. Kunetnyeckasi 3Heprus BpalLAIOLIErOCs Tela, KWHETHYECKas SHEprusl Tena,
KaTSIIIEerocs Mo MOBEPXHOCTH.

28. PaboTa ¥ MOIIHOCTH CHJIBI TIPU BPAIICHUH TEJIa BOKPYT OCH.

29. OCcHOBHOE ypaBHEHHE JUHAMUKH BPAIATEILHOTO IBMXKEHUS TBEPIOTO TEa.

30. MoMeHT uMIyJbca MPU BpPALICHUU Tella BOKPYT OCH. 3aKOH COXpaHEHUs
MOMEHTA UMITYJIbCa MPHU BpAIllEHUH Tea.

31. YcnoBue paBHOBECHS TBEPIOTO TeEla.

32. [lonsatue o cBOOOHBIX U BBIHYK/ICHHBIX KOJICOAHUSIX.
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33. Tl'apmonunueckue koneOanusi. CmelieHHEe, CKOPOCTb M YCKOPEHHE TIpu
rapMOHHYECKUX KoJieOaHusX. AMIuMTYAa KoieOanui. [lepuon u yactora kojaeOaHui.

34. 3aryxaromme konebanusa. JuddepernuanpbHoe ypaBHEHHE KOJICOAHUN.
CMemieHre mpH 3aTyXalooluX KoleOaHUsAX. AMIUIMTYIa M TEpUOJ  3aTyXaroluX
KOJIeOaHMil.

35. Bemyxaennsie konebanus. [duddepeHnnanbHoe ypaBHEHHE BBIHYKICHHBIX
KoseOanuii. SIBjaeHne pe3oHanca, pe30HaHCHAs YacToTa.

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

37. OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpUU

38. Uneanbublii ra3. Kakoii ra3 6J130K K U1€aIbHOMY?

39. OcHOBHOE ypaBHEHHUS MOJIEKYJISIPHO — KHHETUYECKON TEOPUH Tra30B.

40. Cpennsisi KBaApaTUyHasi CKOPOCTh MOJIEKYI.

41. BHyTpeHHssl SHEPrus TEPMOIUHAMUYECKON CHCTEMBI.

42. 3akon bonpiMaHa O paBHOMEpPHOM pacIpeAeNeHHH DHEPTHH IO CTEICHIM
CBO0O/IbI MOJIEKYII.

43. TlepBoe HaUaI0 TEPMOAMHAMUKH.

44. Pabota, coBepiiaemas ra3oM Mpu U3BMEHEHUH €ro o0bEMa.

45. TemnoéMKOCTh Tea, MOJISIpHAs W yAelbHas TEIUIOEMKOCTH. Temno€éMKOCTh
ra3oB: NpU TMOCTOSIHHOM OO0bEME M NpPHU MOCTOSHHOM JaBJICHUU; CBS3b C YHUCIOM
creneHeit cB0001bl. CBsI3b MOJIIPHBIX TEIUIOEMKOCTEH MEXKITY COOOM.

46. Annabatuueckuil nporecc. [lokasarens agnadaTel, CBSI3b ¢ YUCIOM CTEIEHEH
cB0o0ob1. YpaBHenue [lyaccona.

47. Cxema uukia pabotsl Temaosoro asurareis. Teopema Kapno. Lukn Kapho.
KIIJI nukna Kapno.

48. Bropoe Ha4yaio TepMOJAMHAMHKH (O HAIPABJICHHUHU TIEPEX0/1a TeIlia).

49. duzndeckuii cMbICT dHTponHH, opMyia bonbpiiMana it SHTPOITHH.

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

51. HampsokeHHOCTh  dJeKTpuueckoro mois. [lpuHnun  cymnepno3unuu
BJIEKTPUYECKUX TTOJIEH.

52. TToTok BEeKTOpa HANPSHKEHHOCTH dJIeKTprudeckoro mois. Teopema ["aycca

53. PabGoTa cui 3eKTpHUUecKOro moJist o MEPEMEIEHUI0 TOUYETHOTO 3apsia.

54. llupkynsiiyst BEKTOpa HAMPSKEHHOCTH 110 3aMKHYTOMY KOHTYDY.

55. IloTeHuuanbHas SHEPrusi TOUEYHOTO 3apsifa B MOJ€ APYroro TOYEYHOTO
3apsga. Ilorenuuman. Pabota mo mepeMenieHuro 3apsjga MEXAY TOYKaMU C pPa3HBIMU
MOTEHLMaJaMH. DKBUIIOTEHIIUAJIbHbIE TOBEPXHOCTH.

56. DnexTpuueckoe ToNie B JIUINCKTpUKE. [IpOBOAHMK BO BHEIIHEM
AIIEKTPUYECKOM IIOJIE.

57. KougeHncaropel. EMKOCTh TJIOCKOTO KOHJEHcatopa. EmkocTth 1ipu
MOCTIEIOBATEIbHOM W TMApAJUICIbHOM COCIWHEHHUSX KOHACHCATOPOB. ODHEPIrus W
TUIOTHOCTB DPHEPTHH DIEKTPUUECKOTO TOJISI.

58. Cuna Ttoka. Cuia TOKa B Ciyyae JBM)KCHHUS TIOJIOXKHUTENbHBIX U
OTPHUIATENBHBIX 3apsSA0B. BEKTOp MIIOTHOCTH TOKA, CBSI3b C CHUIJIOHN TOKA.
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59. 3akon Oma i ydacTKa LETIM B HMHTETpalibHOM M AuddepeHnnaibHon
¢opmax. CompoTHBIEHHE HUUIUHAPUYECKOTO MPOBOJHUKA. 3aBHUCUMOCTH YyIEIBHOTO
COTIPOTUBIICHUS OT TEMIIEPATYPHI.

60. DnexTpoaBrxymas cuia. 3akoH Oma i1 HEOJHOPOIHOTO ydacTKa IeTH B
MHTETpaNbHON 1 nuddepeHnnansHoi Gopmax.

61. Pa6ora m MomHoCcTh TOKa. 3akoH Jlxoyns—JleHna B WHTETpaJbHON U
muddepennmanbHon Gopmax.

62. MomHocTh, pa3BuBaeMasi HMCTOYHMKOM TOKa. MOIIHOCTb, BBIJENIEeMas B
Harpyske. Koo duimeHT nonesHoro neiicTBrs UCTOYHUKA TOKA.

Bonpocwt ona camocmosamenvroco uzyuenus

1. TaHreHuualibHo€ ¥ HOPMaJIbHOE YCKOPEHHE TIpU JBWKEHUU TIO
KpUBOJIMHEIHOM TpaekTopuu. [loaHOE yCKOpeHUe pU KPUBOJIUHEHHOM JABMKCHUU.

2. CBs3b JIMHEHHBIX U YTJIOBBIX BEJIWYUH MPU BpaIlIeHUH Temna (MyTh, CKOPOCTH,
YCKOpPEHHE).

3. MexaHnueckas CUCTEMA.

4. Cusbl BHYTPEHHUE U BHEIITHUE.

5. Llentp macc cucteMbl. CKOPOCTH LIEHTPA MACC. 3aKOH JIBMKECHUS LIEHTPa Macc.

6. ComnocTraBieHue BEIUYHH MPU MOCTYNATEIbHOM M BPaIATEIbHOM JBHKEHHSIX
(Macca, myTh, CKOPOCTb, YCKOPEHHUE, CUJla, padoTa, MOIIHOCTh, KHHETHYECKAsl YHEPTHs,
UMITYJIbC, OCHOBHOE YPaBHEHUE JAUHAMUKH).

7. Meton BeKTOpHBIX auarpaMM. CIlI0)KEHHE JBYX TapMOHUYECKHX KOJeOaHWUH
METOJIOM BEKTOPHBIX IHArPaAMM.

8. JlorapupmMuyeckuii 1€KpeMEHT 3aTyXaHUs 3aTyXaloluX KojaeOaHui.

9. KorepenTsble BosiHBL. [IprHIIMI cynieprno3uIiy BOJIH.

10. UnaTepdepeniius 1ByX BOJIH.

11. Cyneprno3unus IByX KOr€pEHTHBIX BOJIH B TOUKE (BBIBOJ).

12. UnTepdepeniius MaKCUMyM U MUHHUMYM TIPH CIIOKEHUHU ABYX KOT€PEHTHBIX
BOJIH.

13. 3akoH JlanpToHA.

14.Cpenusast nnuHa CBOOOAHOTO MpoOera MoJiekysl. D(PGEeKTUBHBIA qUaAMETP
MOJIEKYI.

15. SIBneHue TENI0MPOBOIHOCTH. 3aKOH TEIIONPOBOHOCTH Dyphe.

16. Asnenue nuddy3un. Macca, nepeHocumas B mporecce auddys3un (3aKoH
Qduka).

17. Buytpennee Tpenue. 3akoH Hpl0TOHA J1J1s1 CUJIbI BHYTPEHHETO TPEHHSL.

18. JlamunapHO€ U TypOyJI€HTHOE TEUCHHUS.

19. Cxema nmkia paboThl XOJOIUILHON MAIIIUHBI.

20. TTonsipHas MoJieKyia, MEKTPUUECKUH MOMEHT MOJISIPHON MOJIEKYJIbI.

21. HemnonspHas MoJyieKyJsia, D3JIEKTPUYECKUH MOMEHT M TOJSAPU3YEMOCTh
MOJIEKYJIBI.

22. Paninyc-BeKTOp IEHTPA TSHKECTH TOJOKUTENBHBIX U OTPUIATEIILHBIX 3apsI0B.

23. DnexkTpuueckuil aumnosib. HampspkeHHOCTh Ha OCHM JIWIONS, Ha MPSIMOU
NEPIIEHAUKYJIIPHON OCU JUITOJIA.
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24. YcnoBusi paBHOBECHS 3apsiioB Ha MPOBOJHUKE B AJIEKTPUUYECKOM IIOJIE.
Pacrnipenenenue 3apsa0B 10 MOBEPXHOCTH.

25. EMKoCTB 11apa.

26. DHeprusi CHCTEMbI TOUEUHBIX 3apsI0B.

27. CBepXIpOBOANMOCTb.

28. 3akonsl Kupxroda.

2 Kypc
Bonpocsl TeKyiero KOHTpoJist

Bonpocwi, paccmampusaemvie Ha ayOumopHuLX 3aHAMUSIX

1. MarautHoe nojie. MaruuTHasi UHAYKIMSL, IPUHIUI CyTIEPIIO3UIIMN MarHUTHBIX
nosieil. CUIOBBIE TMHUU MAarHATHOTO TOJIA.

2. 3axoH bro- CaBapa- Jlamnaca.

3. MarauTHast MHAYKITUS TIPSIMOTO TIPOBOJHUKA C TOKOM.

4. Cuna Jlopenua. HampaBiieHne cuiibl, HEUCTBYIOIIEH Ha TMOJOXKUTEIbHBIA U
OTpULIATEIBHBIN 3apsIbI.

5. 3akoH Amrniepa. @U3HUECKUNA CMBICI BEKTOpa MAarHUTHON MHIYKIIMH B.

6. Cwra B3aUMOJCHCTBUSA BYX OCCKOHEUHBIX MPSIMBIX MPOBOJHUKOB C TOKOM.
[IpaBuio €BOM PYKH.

7. Cuia 1 MeXaHUYECKUM MOMEHT, JCHCTBYIONIUE HA 3aMKHYTBI KOHTYP C TOKOM
B MArHUTHOM MoJie. MarHUTHBI MOMEHT KOHTYPa C TOKOM.

8. MarHuTHbI MOTOK.

9. Pabora, coBepiraemas npy NepeMEIIeHUH TPOBOIHUKA C TOKOM B MarHUTHOM
oJIE.

10. Teopema ["aycca st BeKTOpa MarHUTHOW WHYKITUU.

11. [upkynsiiust BEKTOpa MarHUTHOM MHAYKIMUA B 10 3aMKHYTOMY KOHTYPY IS
MPSIMOTO TOKA.

12. MarnuTtHas nHIYKIWsS B coneHownma.

13. MarauTtHas IpOHUIIAEMOCTh, €€ (PU3UIECKHUI CMBICII.

14. Bunpt MmarHetukoB. [[uamarnetuku. I[lapamarnetuku. deppoMarHeTHUKH.
[TeTns rucrepesuca.

15. DnexTpoMarauTHas uHAYKIMA. MuaykimonHsiid Tok. [Ipasuio Jlenna.

16. DJIC uHAYKIIUU B IPOBOJHUKE, TBIKYIIIMMCS B MATHUTHOM IIOJIE.

17. Camounaykuus. UaayktuBHOCTH. DJIC caMOMHIYKIIHH.

18. DHeprus MarHuTHOTO ToJIs. [[TOTHOCTE PHEPTUM MAaTHUTHOTO TIOJIA.

19. BuxpeBoe anexrpuueckoe mnosie. Toku Dyko. Ckua-3PdexT.

20. Ypasaenust Makcpemia B auddepeHiuanbHoi popMme.

21. BonHoBbie ypaBHeHus s HampsbkeHHocted E  um H, ckopocts
AJIEKTPOMArHUTHBIX BOJIH.

22. CBeTOBOM BEKTOP, XapakTep KoJieOaHHI CBETOBOTO BEKTOPA.

23. AOCONIOTHBIM TIOKa3aTellb MPEIOMJICHUS, CBA3b C DJJIEKTPUUECKOW U
MAarHUTHOM IPOHUIIAEMOCTBIO CPEIBL.
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24. ]InuHa ¥ 9acTOTa CBETOBBIX BOJH. CBSA3b JIJIMHBI U YaCTOTHI CBETOBOM BOJTHBI
B CpeJie U BaKyyMe.

25. OCHOBHBIE 3aKOHBI ONITHUKH.

26. Unrtepdepenmuss  cBera. Dusmueckas nOpUYMHA ~ UHTEp(EpeHINH.
KorepeHTHbIE BOJIHBI.

27. Qudpakuus cBera, BUAbI audpakiuu; oObSICHEHHE C MOMOUIBI0 MPHUHIIMIA
I'roiirenca.

28. JludpakiuoHHas pemieTka. YCJIOBHA max M min OCBEIIEHHOCTH. Ywucio
TJIaBHBIX MaKCHMYMOB.

29. lucrniepcus cBera.

30. IMornomenue ceera. 3akoH byrepa.

31. Paccesinue cBerta. 3akoH Panes.

32. Ilmockomonsipu30BaHHbIN cBeT. CTENEeHb MONSPU3ANNNA €CTECTBEHHOTO H
TJIOCKOMOJIIPU30BAaHHOTO CBETA.

33. VHTEHCHBHOCTh CBETa, MPOIIEIIIET0 Yepe3 JBa MOJSIpU3aTopa. 3aKOH
Maioca.

34. TennoBoe u3ny4enue. VcrnyckaTenbHas U MOTJIOMIAaTeIbHas CIIOCOOHOCTH.

35. CBsI3b PHEPTreTUYECKON CBETUMOCTH C HUCITYCKATEIIbHON CIIOCOOHOCTBIO TEla.
AOCOIIOTHO YEpPHOE TEJIO.

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

37. ®opmyna I[lnanka, yto oHa omnwucwiBaetr? llpenmonoxeHus, nexamue B
OCHOBE (POPMYJIBI.

38. Tpu 3akoHa BHemHero GoTodddexra.

39. ®opmyna DitHIITeHA 17151 BHEnTHEro GoTodddekra.

40. Onertel Pesepdopaa. Anepuas moaens aroma Pesepdopra.

41. Cunextp aroma Bogopoaa. @opmyina banbmepa.

42. Tloctynatel bopa.

43. Jlnuna BoHEI 110 e bpotiio.

44, CooTHOIIIEHHE HeoTpeieNieHHocTel [ elizendepra.

45. Ctpoenue siipa. DHeprus cBs3u B sApe. [I[poTOHbI 1 HEUTPOHBI.

46. a, B, y-M3TydeHUS.

Bonpocul ona camocmosimenvroz2o uzyuenus

1. CBs13b MEXKy CKOPOCTBIO CBETA, ANEKTPUUECKON U MATHUTHOM MOCTOSTHHBIMHU.

2. MarauTHast MHAYKITUS HA OCH KPYTOBOT'O KOHTYpa C TOKOM.

3. PaboTa nmpu moBOpOTE KOHTYpa C TOKOM B MAarHUTHOM IIOJI€.

4. OpOuTanbHBII MArHUTHBIA W MEXaHUYECKHMH MOMEHTHL. [ MpoMarHuTHOE
OTHOIIIEHHE. MarHuToMeXxaHU4YEeCKHE SIBJICHHUS.

5. CoOcTBEeHHBIE MEXAaHUYECKUH (CTIMH) U MarHUTHBIM MOMEHTHI JJICKTPOHA.

6. Kectkue u msrkue heppoMarHeTUKH.

7. Touka Kropu. 3axon Kropu — Belicca 11 peppomMarHeTukos.

8. Tok npu 3aMbIKaHUHU U Pa3MbIKaHUU TICTIH.

9. Tok cmemenud. [ImoTHOCTS TOKA cMemeHN . [ [IIOTHOCTE MOJIHOTO TOKA.
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10. Iupkynsaius BEKTOpa HAMPSHKEHHOCTH MAarHUTHOTO mojist H 1o 3aMkHyTOMY
KOHTYPY C YY4E€TOM MOJHOTO TOKa.

11. IIITOTHOCTH SHEPTHUH B 3JIEKTPOMArHUTHOM BOJIHE.

12. II;IOTHOCTH MOTOKA YHEPTUU B ANEKTPOMATHUTHOM BOJIHE.

13. UuTeHcuBHOCTH cBeTa. CBSI3b CO CBETOBBIM BEKTOPOM.

14. JlaBineHue cBeTa Ha MOTJIOMIAIOIIYIO IOBEPXHOCTD.

15. IInockoe u chepruueckue 3epkaia.

16. SIBneHue NOJHOTO BHYTPEHHETO OTPAKEHUSI.

17. JIun3zel. ®opMysia TOHKON JTHUH3HI.

18. CaeToBoit IIOTOK. OyHKIMA OTHOCHUTEJIBHOMN CIIEKTPAIILHOU
YyBCTBUTEIHHOCTH TJ1a3a ((yHKIIUS BUJTHOCTH).

19. Buibl CieKTpOB: JIMHEHYAThIN, MTOJIOCATHIH, CIUIONIHOM.

20. EcTecTBEeHHBIH CBET, MOISPU3OBAHHBIN CBET, IJIOCKOCTh MOJIIPU3ALINH.

21. Bpaienue miocKoCTH MOJSPU3aIMH BEIIECTBAMHU IIPU MTPOXOXKIACHUN CBETA.

22. ®otoH. Macca, saeprusi, uMitysibc. OCHOBHBIE CBOMCTBA (POTOHA.

23. CxopocTh nBIKeHUs (OTOHA B BEIIECTBE.

24. JlaBneHne cBeTa Ha MOTJIOMIAIOINIYIO M OTPAXKAIOIIY IO ITOBEPXHOCTH.

25. KoprnycKynsipHO-BOJIHOBOM Tyallu3M CBOMCTB BEIIECTBA.

26. Beruncnuth AMUHY BOJIHBI e bpoiins gactuibl Maccoit 1 r, IBIXKyIIeHcs co
ckopoctbio 10 Mm/c.

2. KakoBa HeoIlpeieIeHHOCTh KOOPAMHATHI 3JIEKTPOHA B 3JEKTPOHHO-TY4YeBOU
TpyoKe (V=107 m/c; v=10° m/c; m=9,11-10* kr)?

28. KakoBa HeomnpeneneHHOCTh CKOPOCTH 3JIEKTPOHA B aTrome Bogopoaa? Pasmep
aroma 1070m.

29. UeM 00bsCHSAETCS HEONPEACIEHHOCTh YaCTOThI N3ITyUEHUs ?

30. YacTuIrsl 0JMHAKOBOM IPUPOJIBI B KIIACCUYECKON M KBAHTOBOM MEXaHHUKE.

31. Monenu siapa.

3.4. IIpomexxkyTOoUHasi aATTECTAIUS
B cooTBeTcTBUMM C yueOHBIM IJITaHOM MO HampaBieHuto noarotoBku 35.03.06
ArpouH)XeHepHs MPOMEXKYTOYHAs aTTeCTaluu 1Mo naucuurinae « MuxenepHas Gusnkay
npoBoauTCS Ha 1 Kypce — B BUJE 3a4eTa, Ha 2 Kypce — dk3aMeHa. B sk3ameHalmoHHbIX
OwiieTax TMPHUCYTCTBYIOT CUTYallMOHHBIC 3a7a4d, MPEACTABICHHBIC B BHUJIE PACUETHBIX
3alaHUM.

Bonpockl, BbIHOCHMBIE Ha 3a4eT (1 Kypc)
1. MarepuanbHas Touka. Cuctema orcyeta. AGCOIIOTHO TBEPIOE TEIIO.
2.CKOpOCTh CpeliHssl U MTHOBEHHAS.
3. Yckopenue. CKopoCTh U MyTh MPU PABHOYCKOPEHHOM JIBUKEHUH.
4. YrnoBas ckopocTh. HampaBieHue BeKTopa yriioBoi CKOPOCTH.
5. Ilepuona u yactoTa BpauieHus. CBA3b € yIIIOBOK CKOPOCTHIO.
6. YrioBoe yckopenue. CBsi3b JMHEWHBIX U YTJIOBBIX BEIWYUH TIPHU BpAIEHUU
Tena (IyTh, CKOPOCTh, YCKOPEHHE).
7. 3akoH HproTOHA.
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8. Umnynec Tena. Beipaxkenue BToporo 3akoHa HproToHa yepe3 UMITyibC.

9. Cuna tspxectu u Bec Tena. Cwna tpenus. Cumna ynpyrocTH.

10. Mexannyeckasi cucrema. Cujibl BHyTPEHHUE M BHEIIHUE. 3aKOH COXpPaHEHUS
MMITyJIbCa (MOMEHT KOJIMYECTBA IBHXKCHHSI) B 3aMKHYTOM CUCTEME.

11. PaGota u 3Heprusi. MoIHOCTb. DHEPIHUs.

12. Tlomnas MexaHWYecKass HHEpPrus. 3aKOH COXpAaHEHUS U MpEeBpalleHus
SHEPTHUHU.

13. MoMeHT cuJjIbl OTHOCUTENBHO OcH. [11edo cuibil.

14. MoMeHT uMnyJibca OTHOCUTENHHO OCH. CBSI3b C MOMEHTOM CHJIbI. 3aKOH
COXpaHEHUsI MOMEHTA UMITYJIbCA.

15. MOMEHT MHEpLHH MaTepUaIbHOM TOYKH M CHCTEMbl MaTEPHAIbHBIX TOYEK.
Teopema IllTeiHepa.

16. Kuneruueckas sHEpTUs BpalllaloIIerocs Tena.

17. OcHOBHOE ypaBHEHHE TUHAMMKHU BPAIIATEIbHOIO ABUKEHUS TBEPAOTO TENA.

18. T'apmonmueckme kojeOaHus. CMeleHne, CKOPOCTh W YCKOPCHHE IIpH
rapMOHHUYECKHUX KoJieOaHusx. AMIuMTyaa koiaedanuil. Ilepron m yactora koiaeOaHuid.
VYpaBHEHU rapMOHUYECKHX KOJICOAHMIA.

19. 3aryxarommme koneOanus. JuddepeHnuansHoe ypaBHEHHE KoJeOaHUH.
CMmelieHre TpU 3aTyXarollUMX KoJieOaHUsAX. AMIUIMTYAa W NEPHOJ 3aTyXarollHuX
konebanuil. JlekpeMeHT 3aryxaHus. Jlorapupmuueckuil AEKpPEMEHT 3aTyXaHHs
3aTyXawIuX KoJeOaHuu.

20. Brinyx1eHHBIE KOJeOaHus. SIBIeHNE pe30HaHCca, PE30HAHCHAs 4acToTa.

21. BonnoBoii mpouecc (BosHbl). OCHOBHOE CBOMCTBO BCeX BOJIH. [[n1MHA BOJHBIL,
CBSA3b CKOPOCTH BOJIHBI C JUIMHOW BOJIHBI M YaCTOTOM.

22. OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

23. UnecanbHbIil ra3. YpaBHEHHE COCTOSHUS HCAILHOTO ras3a JyIs JJaHHOW MacChl
rasa (ypaBuenue MenjeneeBa — Kianeiipona).

24. Cpenusisi KBagpaTuyHasi CKOPOCTh MOJIeKyJ. CBsi3b CpelHEN KUHETUYECKOU
SHEPIUU MOCTYNMATEIBbHOTO JBUKEHUS MOJIEKYJI C TEMIIEPATYPOM.

25. SIBnenus mepeHoca. 3akoH TerionpoBoaHocTH Dypre. 3akon duka. 3akoH
HproTOHA 117151 CHIIBI BHYTPEHHETO TPEHUS.

26. BHyTpeHHsIs S5Heprus TEPMOAMHAMHYECKON CUCTEMBI

27. TlepBoe Hawano TtepMmoauHamMuku. Pabora, coBepmiaemas Tra3oM Mpu
U3MEHEHHUH er0 00bhEMa.

28. Temno€MKOCTh Ta30B: MPU TOCTOSHHOM OO0BEME M TMPU MOCTOSHHOM
JaBJICHUU; CBSI3b C YHUCIOM cTeneHeil cBoOoabl. CBs3b MOJSPHBIX TEIIOEMKOCTEH
MEXTy COOOM.

29. Annabatudeckuii iporecc. Ilokazarens aaunadaTsl, CBA3b ¢ YUCIOM CTEIIEHEH
cBoOoabl. YpaBHenue [lyaccona.

30. Kpyroso#t mpouecc (uuki). Ilpsmoit u oOpatubiii muki. Kosdduuuent
MOJIE3HOTO JEWCTBUS i KpyroBoro mponecca. Cxema 1ukia paboThl TEMIOBOTO
JIBUTATEIS.

31. Bropoe Havayio TepMOJMHAMUKH (O HaIpaBJIEHUM Nepexojia Teria). Teopema
Kapno. Huxn Kapuo. KIII nukna Kapso.
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32. 3akon Kynona. Hanpasnienue cuiibl, JeHCTBYIOIIEH Ha 3apsil.

33. HampsokeHHocTh  3nekTpuueckoro mons. [lpuHnun — cymepmno3unuu
BJIEKTPUYECKUX TTOJIEH.

34. TToTok BEKTOpa HAMPSHKEHHOCTH JIeKTpudeckoro moist. Teopema ["aycca.

35. PaboTa cui 3eKTpHUUECKOro MoJisl IO MEPEMEILEHUI0 TOYSUHOTO 3apsiia.

36. Llupkymsiiyst BEKTOpa HAMPSKEHHOCTH 110 3aMKHYTOMY KOHTYDY.

37. TloreHuuanpHas HEPrUsi TOYEHYHOrO 3apsfia B IOJE JIPYroro TOYEUHOTO
3apsana. Ilorennuan. Pabota mo mepeMelieHUIo 3apsaa MEXIy TOYKaMHU C Pa3HbIMU
MOTEHIIHAJIAMHU.

38. CBsi3b MeXAy HAIMPSHKEHHOCTBIO SJIEKTPUYECKOTO TMOJII W TMOTEHIIUATIOM.
CBsi3b  Pa3HOCTM TMOTEHIMAJIOB C HANPSHDKEHHOCTBIO — AJIEKTPUYECKOTO  MOJIS.
OKBUIIOTEHIIMATbHBIEC TOBEPXHOCTH.

39. DneKkTpruyecKoe MoJie B AUIEKTPUKE, HAPSHKEHHOCTD AJIEKTPUUYECKOTO TMOJIS.
JusnekTpuueckass ~ NPOHULIAEMOCTh  CpPeAbl, CBA3b  C  JAUDIIEKTPUYECKOU
BOCIIPUUMYHUBOCTHIO.

40. Kongencaroppl. EMKocTh mimockoro KoHaeHcaTtopa. EmkocTs mipu
MOCJIEIOBATEILHOM U MMAPaJIeIbHOM COEIMHEHHSIX KOHJIEHCATOPOB

41. Cuna Toka. BeKTop IIIOTHOCTH TOKA, CBSI3b C CUJION TOKA.

42. 3axkon Oma myig yd4acTKa IIeMd B HWHTErpalbHON W auddepeHmaibHON
¢opmax. ComnpoTHBIEHHE LMUIUHAPUYECKOrO MPOBOJHUKA. 3aBHUCUMOCTh YJEIBHOIO
COTIPOTHUBIICHUS OT TEMIIEPATYPHI.

43. DOnexTpoaBmkyIasa cuia. [lageHre HanpspkeHUsT HA HEOJHOPOJIHOM Y4acTKe
nenu. 3akoH Owma Uil HEOJAHOPOAHOIO YydyacTKa LENu B HUHTETPAIbHOM U
muddepeHnnanbHON popMax.

44, Pabora W MOIIHOCTH Toka. 3akoH JDxoyns—JIeHIa B HWHTErpaJibHON W
muddepennmanbHOM popMmax.

45. MonHOCTh, pa3BUBaeMasi HCTOYHUKOM TOKa. MOIIHOCTB, BBIAENsseMast B
Harpy3ke. KoagduuueHT none3Horo AecTBUS UCTOUYHUKA TOKA.

Bonpockl, BbBIHOCHMBIE Ha 3k3aMeH (2 Kypc)

1. MarnutHoe 1ojie. MarauTHas UHAYKIIUS, TPUHIIUAI CYTIEPIIO3UIIMYA MAarHUTHBIX
nonerd. CUIIOBbIC JINHUY MarHUTHOTO noJisi. 3akoH bro- CaBapa- Jlamnaca.

2. Cuna Jlopenma. 3akon Ammnepa. Cuna B3aMMOJECUCTBHS JABYX OECKOHEUYHBIX
IPSMBIX IIPOBOJHUKOB C TOKOM.

3. MarHuTHBIH MOTOK.

4. TloTok BeKTOpa MAarHUTHOW HMHAYKIMUM 4YE€pe3 3aMKHYTYI IOBEPXHOCT.
Teopema ['aycca ajist BEKTOpa MArHUTHOM MHAYKIIHH.

5. lupKkynsiuus BEKTOpa MAarHUTHOM MHAYKIMU B Mo 3aMKHyTOMY KOHTYpY AJIS
MPSIMOTO TOKa (BBIBOJI). 3aKOH MOJIHOTO TOKa I BEKTOPAa MAarHUTHOW MHAYKUUU B n
JJIs1 HAPSIXKEHHOCTH MarHUTHOTO moJist H.

6. Buasl maraetukoB. [{uamarnetuku. [lapamaraetuku. deppomarHeTuku.
[Tetna rucrepesuca.

7. DnextpomarautHas uHAyKua. Uaaykiuonuslit Tok. [IpaBuo Jlenna.
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8. Camounnyknus. WuaayktuBHocts. WuayktuBHOCTH conenonpa. JJIC
CaMOUHIYKITUH.

9. DHeprus MarHUTHOTO MOJs. [ITOTHOCT SHEPTUN MAarHUTHOTO TIOJISL.

10. YpaBuenus Maxkcsemna B nuddepenimansaoit popme. BonHoBbie ypaBHEHUS
IU1s HatpsbkeHHocTen E u H, ckopocTh 351eKTpOMarHMTHBIX BOJIH.

11. UaTeHcuBHOCTH cBeTa. CBSI3b CO CBETOBBIM BEKTOPOM.

12. ITpunnun depma; onrudeckas aiauHa myTy. [Ipuanun ['roiirenca

13. Unrepdepenumss cBera. Dusuueckas TmpuunHa  HHTEpPEpEHIUU.
Korepentnsie BonHBI. Pa3zHocTh (a3 mpu HajmoxxkeHuu ABYX BoJH. WMHTepdepeHIms
CBETa MPHU HAJIO)KEHUH JIBYX KOT'€PEHTHBIX BOJIH.

14. Jludpakuust cBeTa, BUIAbI JUGPAKIIUMU; OOBICHCHHE C MOMOIIBIO MPUHIIUIIA
I'roiirenca.

15. JIudpakuuoHHas perieTka. YCJIOBHS MaX u MIN ocBemeHHOCTH. Ywucio
TJIABHBIX MAaKCHMYMOB.

16. ducnepcus cBeta. Buabl CieKTpoB: TMHEHYATHIH, TOJI0CATHINA, CIUIOIIHOM.

17. Ilornomienue cBera. 3akoH byrepa.

18. Paccesinue cBeta. 3akoH Pajes.

19. ITmockomnosispru30BaHHBINA CBET. 3akoH Mairoca

20. TermoBoe M3my4eHne. DHEPreTUYecKasi CBeTUMOCTh Tena. McnmyckarenpHas u
norjiouiareabHas CiocOOHOCTH.

21. AGcomtoTHO yepHoe Telo. 3akoH Kupxroda.

22. 3axon Credana-bonpiimana. 3akoH cmenienus BuHa.

23. ®opmyna [1nanka. @otorpdext. Tpu 3akoHa BHenrHEro GoTodrddekra.

24. ®opmyna DitHIITeHA 715 BHENTHEro hoTodddekra.

25. ®otoH. Macca, sueprusi, ummnyisc. OCHOBHBIE CBOMCTBA (hOTOHA.

26. Onwitel Pezepdopaa. SAnepuas moaens aroma Pesepdopra.

27. Criextp atoma Bogopona. @opmyna bamemepa. [Toctynater bopa.

28. KopryckynsspHO-BOTHOBOH Jyaji3M CBOMCTB BellecTBa. J[JTMHA BOJHEI IO Jie
bporiro.

29. CooTHomeHne Heonpeaenennocrei I eiizendepra. KBantosbie uncna.

30. Ctpoenue simpa. DHEprus cBsi3u B siape. [[poTOHBI 1 HEHTPOHHI.

31. a,B,y-u3mydeHus.

Oopazey IK3aMeHAUUOHHO20 Oulema
MUHUCTEPCTBO CEJbCKOI'O XO35IICTBA POCCUICKOM
OEJTEPALINN
denepanbHOE rocy1apCcTBeHHOE 0K0/IKeTHOE 00pa30oBaTe/ibHOE YUpeKIeHne
BbICIIEr0 00pa3oBaHus
«CapaToBCKMil rOCYIapPCTBEHHbIH arpapHblii yHUBEPCUTET
umenu H. . BasuiioBa»

Kadenpa Un:xenepHasi puzuka, 3J1eKTPOOOOPYA0BAHUE U IEKTPOTEXHOJIOTUHU

3K3AMEHAIIMOHHBINA BUJIET Ne 1
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no pucruruinie «MuxenepHas pusukay

1. DnexrpomaruutHas uHIyKUMs. MHIykunoHHbIi Tok. [IpaBuiio Jlenna.

2. JludpakiumoHHas pemierka. YCIoBuUsS Max u MIN ocBemieHHOCTH. YuWCIo
IJIABHBIX MAaKCUMYMOB.

3. Cnektp atroma Bogopoaa. @opmyna bansmepa. [loctymarsr bopa.

4. V3 cMOTpOBOro OKOIIKA ME€4YM M3IydaeTcss HOTOK sHepruu 4 KJx/MuH.
OnpeenuTs TEMIEPATypy MeUH, €CIIH MUIOMab OKOIIKa 8 cM?,

Jlara
3aB. kadenpoit Tpymkun B.A.

3.5. CuryaunoHHbIe 3a1a4M

CuryaumoHHble 3aJayd  [peAHA3HAYeHbl JJIA  BBISBIEHUSA CIOCOOHOCTH
oOydJarouxcsl pemaTh MXU3HEHHbIE MPOOJEMbl C MOMOIIBIO MPEIMETHBIX 3HAHUM,
KOTOPBIE OTHOCATCS K TOHATHIO METOAWYECKUX pecypcoB. OHHM MO3BOJSIOT
MPEACTABUTh NPEIMETHBIE U METANIPEIMETHBIE PE3YNbTAThl 00PA30BAHMS B KOMILIEKCE
YMEHUH M HaBBIKOB, OCHOBAHHBIX Ha 3HAHUAX 32 CUET YCBOEHHS Pa3HbIX CIIOCOOOB
NEeATEIbHOCTH, METOJAOB paboThl ¢ MHpoOpManuei. Pemienue cuTyallMOHHOM 3aaadu
npeanojaraeT MOOWIM3aLUI0 HMMEIOIIMecs y O0OydYarolmuxcsi 3HAaHUM M OMbITa,
HOJyYEHHBIX B X0Ji¢ 00y4YEeHMsI, a TaK)KE HACTPOCHMSI M BOJIM JUIsl PELLEHUS 3aJaHHOU
npo0JieMbl — TO €CTh OBITh KOMIIETEHTHBIM, YTO OTpa)XaeT MJICOJIOTHUIO BBEICHMUS
HOBBIX 00pa30oBaTENIbHBIX CTaHIApPTOB. PemiaioTcs CUTyallMOHHBIE 33/Jayd B
KOHTPOJIbHBIX paboTax M OJHa U3 3aja4 U3JI0’)KE€HA B DK3aMEHALlMOHHOM OMJIETE.

IIpumeppl CUTYalMOHHBIX 3a]1a4 IPE/ICTABICHBI B BUJIE PACUETHBIX 33a/IaHUN:

Ne CuryanmoHHas 3ajada

1 | Onpenenuth XapaKTEPUCTUKH MAarHUTHOTO TIOJISI TIPSIMOTO TOKA, KPYTOBOTO TOKa
COJICHOMA

2 | OnpenenuTh XapaKTePUCTUKN U300paKEHHH B JIMH3aX U 3epKaIax

3 | Paccuurarh u omucarh UTOr MHTEP(EPEHIIMN KOTEPEHTHBIX BOJIH, TUPPAKIUU U
MOJISIpU3AIH CBETA

4 | PaccunTaTh XapakTepucTUKU (HOTOHA, (HOTOANEKTPOHOB IIpH hoTodhDeEKTe.

o1

Paccunrtath XAPAKTCPUCTUKHU TCIIJIOBOT'O U3JIYUCHH

4. Metoanueckue MaTepuaJibl, ONpeaessiionue npoueaypbl OleHUBAHUS 3HAHUI,
YMEHHI1, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH,
XapaKTepHu3yIIMX d3Tanbl GopMHUPOBAHUA KOMIIETEHIIUH
4.1 Ilpoueaypsl OLlCHUBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (WIH) ONBITA AeSATEeJbHOCTH

Kontponp pesynpraToB 0oOyueHuss OOy4aroUIMxcs, STaloB U  YPOBHSA
¢opMupoBaHus  KoMmmeTeHIMM 1o  aucuuruimHe — «WHxeHepHas — ¢uzuka»
OCYIIECTBIISIETCS 4epe3 IMPOBEIECHUE BXOJHOTO, TEKYIIETO, PYOEKHBIX, BBIXOJHOIO

KOHTPOJIEH U KOHTPOJISI CAMOCTOSITEITLHOM PAOOTHI.
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@DopMBI TEKYIETo, MPOMEKYTOYHOTO ¥ HTOTOBOTO KOHTPOJISI U KOHTPOJIBHBIE
3aJlaHusl ISl TEKYIIETO KOHTPOJs pa3pabarbiBaroTcs Kadenpoit ucxomst u3 crnernuduku
JTUCITUTUINHBI, ¥ YTBEPKIAIOTCS HA 3aCeTaHNH KadeIphl.

4.2 Kputepuu OLleHKH 3HAHUI, YMEHUI, HABLIKOB U (/M) ONbITA JeSITeJIbHOCTH,
XapaKTepHU3yIOIIUX dTanbl (POPMUPOBAHUA KOMIIETCHIMH B IIpolLecce 0CBOCHUS
oOpa3oBaTeibHON MPOrpaMMbI

Onucanue IMIKaJbl OLEHUBAHMS JOCTW)KCHHMSI KOMIIETCHIMM IO JUCLUILINHE
IIPUBEJICHO B Tabmuiie O.

Tab6auia 6

YpoBeHb
OCBOCHUS
KOMIIETEHIINH

OTMeTKa 10 IIATHOAIUIBHON CUCTEME
(3auer, 3x3aMeH)

Onucanue

B8bICOKUIL

«OTJIHUYHO»

«3a4YTCHO»

«3a4TEHO
(oTHMuHO)
»

OOyuaromuiics OOHApY>KUJ BCECTOPOHHEE,
CHUCTEMaTHYeCKoe M TIIyOOKOEe 3HaHHE
y4eOHOrOo MaTepuasia, yMeeT CBOOOJHO
BBIMIOJHATh  3aJlaHMsl, IPEAyCMOTPEHHbBIC
IPOrPaMMOii, YCBOWII OCHOBHYIO
JUTEpaTypy U 3HAKOM C JOMOJHHUTEIbHOU
JIUTEPaTypoi, PEKOMEHIOBAHHOMN
nporpammoii. Kak mpasuiio, oOydaromuiics
MPOSIBIIIET TBOPYECKHUE CIOCOOHOCTH B
MOHUMAaHUU, U3JI0)KEHUU M HCIIOJIb30BAHUU
MaTepuaia

oazoevlii

«Xopouo»

«3a4YTCHO»

«3a4TECHO
(xoporo)
»

OOyyaromuiicss 0OHAPYXHJI MTOJIHOC 3HAHUE
y4eOHOr0 Marepuaia, YCIelIHO BBIMOIHACT
[IPEeyCMOTPEHHBIE B IPOrpaMMe 3aJaHus,
YCBOMII OCHOBHYO JTUTEparypy,
PEKOMEHI0BAaHHYIO B IIPOTrpaMMe

nopozoewlii

«KYAOBJICTBOPY
TCIIBHO))

«3a4YTCHO»

«3aUTEHO
(ynoBneTB
OpHUTEIBHO

»

OOyuarommiics O0OHapy XU 3HAHUS
OCHOBHOT'O y4eOHOro MmaTepuana B o0beme,
HEOOXOMMOM ISl AajbHeWe y4yeObl u
npenacrosimied  pabotel Mo mpodeccuu,
CIpaBIISIETCS c BBINOJIHEHUEM
NPaKTUYECKUX 33JaHUH, MPETyCMOTPEHHBIX
oporpaMMoil, = 3HaKOM C  OCHOBHOM
JIUTEpaTypoi, PEKOMEHIOBAHHOMN
IpOrpaMMoOil, JOMyCTUJI MOTPEUIHOCTH B
OTBETE Ha DJK3aMEHE W TPHU BBITOJHECHUH
9K3aMEHAIlMOHHBIX 3aJaHui, HO oOnazaer
HEOOXOMUMBIMH  3HAaHMSAMH  JUISI  HUX
yCTpaHEeHUs oJ PYKOBOJICTBOM
pernoiaBaTess

«HEYJIOB-
JIETBOPH-
TEABLHO»

«HE
3a4TCHO»

«HE 3a4TEHO

(meynoBmuer-

BOPUTEIILHO)
»

OOyuaronmiics OOHapYXHJ TNpoOeNbl B
3HAHUAX OCHOBHOTO y4eOHOTrO MaTepHaia,
JOMyCTWJI TPUHIMIIMAIBHBIE OHIMOKH B
BBITTOJTHEHUH MPEyCMOTPEHHBIX
IpOrpaMMOil TpPaKTUYECKUX 3aJaHUM, He
MOXET  TPOJOJDKHTh  OOy4YCHHE WM
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YpoBeHb OTMmeTKa 10 MATHOATTFHON CUCTEME Onucanue
OCBOCHHS (3auer, ’K3aMeH)
KOMITETCHLIUH
MPUCTYITUTh K npodeCCHOHATLHON
JeSTEIIbHOCTH o OKOHYaHHHU
o0OpasoBaTenbHON OpraHu3aluu 0e3
JIOTIOJTHUTEIIbHBIX 3aHSITHI
4.2.1. Kputepyu oumeHKM YCTHOI0O OTBeTa MNpPHM TeKylleM KOHTpoJie |

MPOMEKYTOYHOMN ATTECTALUU

[Ipu oTBeTE HA BOIIPOC OOYUAOIIUNACS TEMOHCTPUPYET:

3HAHMA: OCHOBHBIC 3aKOHBI €CTECTBO3HAHMS ((DU3UKH, B TOM YHUCIE (PU3NIECKUE
OCHOBBl MEXaHHWKH, MOJICKYJISIPHOH (U3UKH WU TEPMOIUHAMUKH, DIICKTPHUECTBA U
MarHeTu3Ma, OINTHKH, AaTOMHOW U SIepHOW (U3MKH), METOABl MaTEMaTHYECKOTO
aHAJIN3a U MOJECIMPOBAHMUS, METOIBI UCCIIEAOBAHMUS;

YMeHMsI: IPUMEHSTh CBOM 3HAHMS B PEIICHUU €CTECTBEHHOHAYYHBIX MPOOJIeM,
BO3HUKAIOIIMX B XO0A€ CBOed MpOdEeCCHOHAIBHOM  JIESITEIBHOCTH  (CTPOUTH
MaTeMaTU4yeckue  Mojaenu  (U3MYECKHX  SBJICHUN, MPOBOAUTH  (UBHUUYECKUE
AKCIIEPUMEHTHI);

BJajiecHHe HABbIKAMM: Pa0OThl C COBPEMEHHOM HAay4YHOW HUHCTPYMEHTAIbHOU
0a30ii, OCHOBHBIMU (PU3MUYECKUMHU METOJAMH aHajiu3a M pacueTra TEXHUYECKUX
YCTPOUCTB

Kpurepnu o1ieHKHM YCTHOTO OTBETa

OTJIMYHO 00ydJarouuics J1eMOHCTPUPYET:
- 3HAHUE 3aKOHOB MEXaHUKH, MOJEKYJSIPHON (PU3MKH, dJEKTpUUECTBA U
Marb"aeTrus3ma, OIITHUKH, IMPAKTUKH MMPUMCHCHU A Martcpualia,

UCUEPIIbIBAIOIIE U IIOCJIEOBATENIbHO, YETKO M JIOTMYHO H3Jaraer
MaTepHal, XOpoIlo OPUEHTHUPYETCS B MaTepualle, He 3aTPYyAHSETCS C
OTBETOM IIPU BUIOU3MEHEHUH 3a1aHUH;

- yMEHHE pemarb 3aJaud Ha OCHOBHBIE 3aKOHBI MEXaHHKH,
MOJIEKYJISIPHOM (PU3MKM, SJIEKTpUYECTBA W MarHeTu3Ma, OITHUKH,
aTOMHOW W sAJepHOW (PU3HMKH, HCIONB3Yysl COBPEMEHHBIE METOABI U
NoKa3aTeIu TaKOi OIIEeHKH;

- yCIEUIHOE M CHCTEMHOE BIIQJICHWE HAaBBIKAMH YTEHUS H OICHKHU
JAHHBIX, JOKYMEHTOB, HH(pOpMAalMM NpU H3YYEHUU (PU3HUECKUX
INPUHLMIIOB paboThl (pu3MUeckoro MasTHHKaA, MasTHuUKa OOepOexa,
AIIETPOU3MEPUTENBHBIX ~ MPUOOPOB, TEPMOMNAphl,  BIEKTPUUYECKHX
L[eTei, CHEKTPOCKOoNna

Xopo1Io 00yyYaroImuics 1EMOHCTPUPYET:

- 3HAaHME MaTepuasa, He I0IyCKaeT CyIIeCTBEHHBIX HETOUHOCTEH;

- B IIEJIOM YCIIEIIHOE, HO COJEpKallhe OTHAENbHbIe MPOOENbl, YMEHHE
pemiath 3aJaud HA OCHOBHBIE 3aKOHBl MEXAHWKH, MOJIEKYJIIPHOMN
(bu3uKHU, SIEKTPUYECTBA U MarHeTU3Ma, ONTUKH, aTOMHOU U SAEpHOM
(GU3MKYM, HCMONb3ysl COBPEMEHHBIE METOJbI W IOKa3aTeld TaKou
OLICHKY,

- B ILEJIOM YCIIEIIHOE, HO COJIepKallee OTIENbHbIE MPOoOeNbl WIn
COIIPOBOKJAIOIIEECS] OT/IENbHBIMU OIIMOKAMHU BIJIAJICHUE HABBIKAMH
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YTEHUS M OLICHKH JaHHBIX, JOKYMEHTOB, HH(pOpPMALUU NPU U3YUECHUU
(U3MYECKUX  MPUHLOUNIOB  PabOThl  (U3UYECKOTO  MAasiTHHKA,
AIIEKTPOU3MEPUTENIBHBIX MPUOOPOB, TEPMOMAPHI, IJIEKTPUUECKUX
IETeH, CIIEKTPOCKONa

YI0BJIETBOPUTEIbHO 00yYaroIuics IEMOHCTPUPYET:

- 3HaHUA TOJIBKO OCHOBHOIO MaTepuana, HO HE 3HAeT JeTaleH,
JIOITyCKaeT HETOYHOCTH, JOMyCKaeT HETOYHOCTH B (HOPMYITUPOBKAX,
HapyliaeT  JIOTUYECKYI0  IOCJIENOBAaTCIIBHOCTb B W3JIOKEHUU
IIPOrPaMMHOr0 MaTepHaa;

- B LIEJIOM YCIEIIHOE, HO HE CHUCTEMHOE YMEHME pPEIIaTh 3aJa4yd Ha
OCHOBHBIE 3aKOHBI MEXaHHUKH, MOJICKYJIAPHON (DPU3KKH, STEKTPUUECTBA
U MarHeTus3Ma, ONTHKH, aTOMHOW M sJepHOW (U3MKH, HCIIOJNIb3YS
COBPEMEHHBIE METO/IbI U [T0OKA3aTEIN OLEHKU;

- B LIEJIOM YCIEIIHOE, HO HE CUCTEMHOE BIIQJICHUE HABBIKAMU YTCHHUS U
OLIGHKM JAaHHBIX, JIOKYMEHTOB, HH()OpPMAIM TMpH HU3YUCHUH
¢u3nyeckux  NPUHUMIOB  paboThl  (U3UYECKOr0  MasTHHKA,
AIIEKTPOU3MEPUTEIbHBIX MPUOOPOB, TEPMOMAPBI, IINEKTPUUECKUX
1LIen e, CIEKTPOCKOIa

Hey/0BJIETBOPHUTEJIBHO | 00yJaromuiics:

- HE 3HaeT 3HAYMTEIbHOM YacTH MPOrpaMMHOIO MarepHaia, IJIOXO
OPUEHTHPYETCSI B 3aKOHaX MEXaHUKH, MOJIEKYJSIpPHOH (U3UKH,
AJIEKTPUYECTBA U MarHeTH3Ma, ONTUKH, aTOMHOW U sZepHON (PU3HKH,
HE 3HAaeT MPaKTUKy [PUMEHEHUs  Marepuana, JOIYCKaeT
CYLIECTBEHHbIE OLIMOKH;

- HE yMEeT HCII0JIb30BaTh METOJbl M HPHUEMbl pellaTh 3aJayd Ha
OCHOBHBIE 3aKOHbI MEXaHUKH, MOJIEKYJIAPHON (PU3MKH, 3JEKTpUUECTBA
M MarHeTu3Ma, ONTHKH, JONYCKAaeT CYIIECTBEHHbIE OLIMOKH,
HEYBEPEHHO, c O0bIIUMU 3aTpyAHEHUSIMU BBINOJIHSET
CaMOCTOSTEIIbHYIO pabory, OOJBITUHCTBO 3a/IaHUH,
IPEIYyCMOTPEHHBIX MPOrpaMMON AUCHUIUIMHBL, HE BBIIOJIHEHO;

- oOyuarouuiicss He BIaJ€eT HABbIKAMU UTEHUS U OLEHKU JaHHbIX,
JOKYMEHTOB, MH(OpManuu MpU H3y4eHUH (PU3MUYECKUX HPUHIUIIOB
paboThl (PU3MUECKOrO MasiTHUKA, 3JIEKTPOU3IMEPUTENBHBIX MPUOOPOB,
TEPMOIIAPbI, AIEKTPUYECKUX LENEH, CIEKTPOCKONa, JOIYyCKaeT
CYLLIECTBEHHbIE OLIMOKH, C OOJIBIIMMHU 3aTPYAHEHUSMH BBIIOJIHSIET
CaMOCTOSITENIbHYI0O ~ paboTy,  OOJBIIMHCTBO  HPEAYCMOTPEHHBIX
IIPOrpaMMO TMCIUIUIMHBI HE BBIIOJHEHO

4.2.2. Kputepuu OlleHKH BBINMOJHEHUSI TECTOBBIX 3aJaHUI

BrImmosHsst TeCTOBBIC 3aaHUsI, 00yJarONTUCS IEMOHCTPUPYET:

3HAHUSA: OCHOBHBIC  3aKOHBI ~ MEXAaHWKH,  MOJICKYJSIpHOM  (PU3HKH,
TEPMOJAUHAMUKH, DJICKTPOJUHAMUKH, TEOPETUUYECKUE U DKCIIEPUMEHTAIBHBIE METObI
UCCJIeIOBAHUN B (PU3MKE, METObI pacueTa (PU3NYECKUX BEJITUYHH;

YMeHMsI: TPUMEHATh CBOU 3HAHMS B PEIICHUU TECTOBBIX 3aJlaHUN Ha OCHOBHBIC
3aKOHBI MEXaHUKH, MOJICKYJISIPHOW (DU3UKU, TEPMOJUHAMUKH, SJIEKTPOTUHAMUKH;

BJIaJleHHe HABBbIKAMHU: TMPUMEHEHUS] TEOPETUUECKUX 3HAHUU [JIs pEIIeHUs
TECTOBBIX 3aJaHUM.

Kpurepuu oieHKH pelieHUus TeCTOBBIX 3aJaHUI
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OTJIMYHO 00yYaroImuics: TEMOHCTPUPYET:

- 3HAHUE 3aKOHOB MEXaHUKHU, MOJIEKYIApHOU GU3UKH, TEPMOJAUHAMUKH,
AJNIEKTPOJIMHAMUKM  XOPOLIO OpPUEHTUPYETCS B MaTepuaie, He
3aTPYHSETCS C OTBETOM IPH BUIOM3MEHEHUH 33/1aHUI;

- yYMEHuE pelaTh 3aJadyd Ha OCHOBHBIE 3aKOHbl MEXaHUKH,
MOJICKYJISIPHON (PM3UKU U TEPMOAMHAMHUKH, SJICKTPOAMHAMUKH,

- YCHEIIHOE M CHUCTEMHOE BIAJCHHUE HABbIKAMU UTEHUS M OLEHKU
JTAHHBIX, TOKYMEHTOB, HHPOPMAIIMH NIPU PELUICHUH TECTOBBIX 3a1aHUN

XOpOoLIO o0yJaronuics: IeMOHCTPUPYET:

- 3HaHWE MaTepuaa, He JOMYCKAeT CYIIECTBEHHbIX HETOYHOCTEH;

- B IEJIOM YCIHEIIHOE, HO COJEpKAIlUe OTIEIbHBIC MPOOENbI, YMEHUE
pemaTth TECTOBbIE 3aJaHMsi HAa OCHOBHBIC 3aKOHBbI MEXAHUKH,
MOJICKYJISIPHON (PU3UKH, TEPMOJAMHAMHKH, dJICKTPOANHAMHKH,

- B IEJOM YCHENIHOE, HO COJep)Kaliee OTIAeIbHbIE MPOOeIbl HIH
COMPOBOXKIAIOIIECECS OTACIBHBIMUA OINMOKaMU BJIAJICHUE HaBBIKAMH
YTEHUS U OLIEHKH JAaHHBIX, JJOKYMEHTOB, HH(GOPMAIUU MIPH PELICHUH
TECTOBBIX 3aJaHUH

YOBJIETBOPHUTEJIbHO 00y4aroIuics: 1IeMOHCTPUPYET:

- 3HaHUA TOJBKO OCHOBHOTO Marepuajia, HO HE 3HAEeT JeTalei,
JIOITyCKaeT HETOUYHOCTH;

- B LEJOM YCHEMHOE, HO HE CHCTEMHOE YMEHHE pEIIaThb TECTOBBIE
3aJjaHUsl HAa OCHOBHBIE 3aKOHBI MEXaHUKU, MOJIEKYJSIPHON (U3HKH,
TEPMOJIMHAMUKHU, DJICKTPOJUHAMHUKY;

- B LEJOM YCIIEIIHOE, HO HE CUCTEMHOE BJIaJICHUE HaBbIKAMU YTCHUS U
OIICHKY JAaHHBIX, TOKYMEHTOB, HHPOPMAIIUU TIPH PEHICHUH TECTOBBIX
3aJlaHuN

HEY/I0BJIETBOPHUTEIBHO | O0YJIArOIIHIACS:

- HE 3HAeT 3HAYUTCIILHOM YacTH MPOrpaMMHOIO MaTepHaja, IUIOXO
OpUEHTUpPYETCS B 3aKOHAX MEXaHHUKH, MOJIEKYJISpHON (U3HKH,
TEPMOJUHAMUKH, dJIEKTPOTUHAMUKHY,

- HE YMCCT HUCITIOJIB30BATh METOABI 1N HpI/IeMBI pemaTL TCCTOBBIC 3aaHUA
HA OCHOBHBIE 3aKOHBl MEXaHUKH, MOJEKYyJIApHOW  (pU3uKH,
TepMO)II/IHaMI/IKI/I, SHCKTpOI[I/IHaMI/IKI/I Z[OHYCKaeT Cym@CTBeHHI)Ie
OIINOKH,

- 06yanOIHHi/JIC5I HE BJIAJACCT HaBbIKaMU YTCHHUA MW OICHKU [aHHBIX,
JIOKYMEHTOB, HH(QOpPMAIINH MPU PEUICHUH TECTOBBIX 3aJaHUN

4.2.3. Kputepum onieHKH JIa0OpPaTOPHBIX padoT

[Ipu BeINOTHEHUY TA00PATOPHBIX pA0OT O0YUYAIOIIMIICS 1EMOHCTPUPYET:
3HAHUS: TEOPUH pazfena (PU3NKH, KOTOPOMY COOTBETCTBYET JaHHas paboTa;
YMEHMsI: TPaMOTHO IPOBECTH SKCIEPUMEHT W CHATh IOKa3aHUs C MpUOOpOB, IO
pe3yJibTaTaM 3KCIePUMEHTA;
BJaJleHHe HABBIKAMHM: pPAacue€TOB OKCICPUMEHTAJIBHBIX JIaHHBIX C  Yy4Y€TOM
MOTPEIIHOCTH HU3MEpPEHuH, anpoOanuu pe3yjbTaTOB SKCIEPUMEHTA, CAENaTh BBIBO/,
COOTBETCTBYIOIIHI 11€7TH PAOOTHI.

OTtuet mo nabopaTopHOi paboTe MPOBOAUTCS KaK B MUChbMEHHOU (0dopmiieHuHe,
IPOBEJICHNUE PKCIIEPUMEHTA), TaK U B YCTHOU (opme.

Kpurtepuu oieHKH BBINOJIHEHHS J1A00PATOPHBIX PadoT
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OTJIHYHO 00y4aromuiicss AeMOHCTPUPYET:
-3HaHUS: TEOpPHH pasznena (U3NKH, KOTOPOMY COOTBETCTBYET JlaHHAsS
pa60Ta, HUCUYCPIIBIBAIOIIC W TTOCICAOBATCIIBHO, YCTKO W JIOTUYHO H3JIaract
MaTepHal;
-YMCHUA: TPaMOTHO IIPOBECTU OSKCICPUMCHT W CHATH IIOKa3aHUA C
puOOPOB, TI0 pe3yJIbTaTaM IKCIICPUMEHTA;
-BJIAJICHUC HaBBbIKaMH: PACUCTOB OSKCICPHUMCHTAJIBHBIX JAaHHBIX C Y4YCTOM
MOTPEIIHOCTH M3MEPEHHH, anpoOaIiuyl pe3yIbTaTOB 3KCIIEPHUMEHTA, CIIEIaTh
BBIBO/JI, COOTBETCTBYIOIIUH I1EJIM PAOOTHI

X0poIo 00yJaromuics: IEMOHCTPUPYET:
-3HaHUSA: TEOpHU pasnena (U3UKHA, KOTOPOMY COOTBETCTBYET JlaHHAS
pabota, He JOIYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;
-B LIEJIOM YCIICUIHOE, HO COJEpXKAIlUe OTIENbHbIE MPOOEIbl, YMCHHS:
IPaMOTHO TIPOBECTH AKCIEPUMEHT M CHATH IOKa3aHUs C MPHOOPOB, IO
pe3yJbTaTaM 3KCIIepPUMEHTA,
- B LEJOM YCIICIIHOE, HO COJICPKAIlIUe OTIENIbHBIC TPOOENbI BiaJlcHUE
HaBbIKaMHU: PACUCTOB SKCIICPUMECHTAJIbHBIX JAHHBIX C YUCTOM IOI'PCHIHOCTH
U3MEPEHUH, anpodanuu pe3yabTaToB JKCIEPUMEHTA, CJHIENaTh BBIBO/I,
COOTBETCTBYIOIIUH 1IN PaOOTHI

YIOBJIETBOPUTEJIBHO 00y4aromuicss AeMOHCTPUPYET:

- 3HaHMUA TOJBKO OCHOBHOTO Marepuana pasjena (U3HKH, KOTOPOMY
COOTBETCTBYET JlaHHas pabdoTa; HO HE 3HaeT JeTalieid, JIOMyCKaeT
HETOYHOCTH, JOIyCKAaeT HETOYHOCTH B (HOPMYJIHPOBKAX, HapyIIaeT
JIOTHYECKYIO MOCIIEIOBATEILHOCTh B U3JIOKEHUH MaTepHrasa

- B HOCJIOM YCIICHIHBIC, HO HC CHUCTCMHBLIC YMCHUA: I'PaMOTHO IIPOBCCTHU
OKCHEPUMEHT M CHATh I[IOKa3aHWUs C M[pHOOPOB, IO pe3yibTaram
IKCIIEPUMEHTA;

- B LIEJIOM YCIICIIIHOE, HO HE CHUCTEMHOC BIIAJICHHC HABBIKAMH. PacueTOB
OKCIICPUMCHTAJIBHBIX AAaHHBIX C Y4YCTOM IIOIpPCIIHOCTH HSMGPGHHﬁ,
anpoOanuu pe3ynbTaToB IKCIIEPUMEHTA, CIeTaTh BBIBOJI, COOTBETCTBYIOIIUN
111 paboTHI,

HEYIO0BJIETBOPUTEIbHO

oOyuaromuiicss He JeMOHCTPHUPYET:

-3HaHUS: TEOpUM pazjiena (U3MKHU, KOTOPOMY COOTBETCTBYET JaHHast
pabora;

-YMCHUA: TPaMOTHO IIPOBECTU OKCICPUMCHT W CHATH IIOKa3aHUA C
nprOOpPOB, MO pe3ysIbTaTaM HKCIEPUMEHTA;

-BJIaICHUC HaBBIKAMH: PACUCTOB OKCICPHUMCHTAJIBHBIX JAHHBIX C Y4YC€TOM
MOTPEIIHOCTH U3MEPEHUH, apoOaliy pe3yIbTaTOB SKCIIEPUMEHTA, ClIeNaTh
BBIBOJI, COOTBETCTBYIOIIUH I1eTTH pabOTHI.

4.2.4. Kputepum olleHKHU pellleHnsl CUTYallHOHHO¥ 3a1a4u

[Ipu pemeHnn CUTYaIMOHHON 337124l O0yYarOIIHICS TeMOHCTPUPYET:

3HAHMSI: TEOPETUYECKNE MOJIOKEHHUS MTPEAIIONIAraeMOT0 PEIICHNS] CUTYallMOHHOU
3a/1a4M, B3aUMOCBS3b MCXOAHBIX JAAHHBIX C MOJYYa€MbIM pPE3yJIbTATOM, METOIOJIOTHIO
IIPUHATHUS PELICHUN B KOHKPETHOU CUTYaLlUH;

yMeHusi: oTOUpaTh MHGOPMALIMIO, COPTUPOBATH €€ AJI PEIICHUS] CUTYallMOHHOM
3a/layd, BBISBJISATH KIIOYEBbIE NPOOJIEMBbI, BBIOMpPATh ONTUMAJIbHOE pEUICHUE W3
BO3MOYXHOU COBOKYITHOCTH PELICHU;

BJIaJicHUEe HABBIKAMH: NPHUMEHEHHS TEOPETHUUECKUX 3HAHUW [JIs1 PELICHUS
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KOHKPETHOM CUTYallMOHHOM 3a/1a4i Ha NPAKTUKE.,

Kpurtepnn ouenku Y3pexkTHBHOCTH pelienusi CHTYAHHOHHOMH 3aAa4H

Or1anyno 00y4aronuicst JeMOHCTPUPYET:

— NPaBWILHBIN OTBET HA BOMPOC 3a/1a49H;

~ IOpOoOHO, NOCIEI0BATEILHO, TPAMOTHO 00BSCHEH XO/1 €€ PEIEHHS;

— PEIIEHUE MOAKPEIUIEHO CXEMaTHYECKUMH H300paKEHHSAMH |
JNEMOHCTPALUSIMH

— [IPaBHIIbHOE U CBODOIHOE BiaJeHHE MPOdecCHOHATHHOM
TEPMHUHOJIOTHEH;

— IPaBWJIbHBIE, YETKHE ¥ KPATKHE OTBETHI HA JOIOJHUTEIBHbIE BOIPOCH.

Xopomo o0yqaromuiics IEeMOHCTPUPYET:

— [IPaBHJIBHBIN OTBET HA BOITPOC 33/1a4H;

— XOJ pemeHus nogpoOeH, HO HEIOCTATOUHO JIOTHYEH, C €AMHHYHBIMU
OIIMOKaMH B IETANISX, HEKOTOPBIMH 3aTPYIHEHUSMHI B TEOPETHYECKOM
000CHOBAHNH;

— CXEMATHYECKNX U300paKEHUAX U ICMOHCTPAIMSX TPUCYTCTBYIOT
HE3HAUUTENIBHBIC OMUOKA M HETOYHOCTH,

— OTBETHI Ha JOIOIHUTEILHBIE BOIPOCH BEPHEIE, HO HEOCTATOYHO
YETKHE W KpaTKHe.

YnoiierBoputeiLHo 00y4Jaromuics JEMOHCTPUPYET:

— OTBET Ha BOIIPOC 3a/Jauy JIaH NMPaBUIIbHO;

— 00BACHEHHE X012 PeIICH s HEA0CTATOYHO MOJIHOE,
HETIOCIIENI0BATEIBHOE, ¢ OLIMOKaMu, cl1a0bIM TEOPETHUYECKHAM
000CHOBaHUEM;

— CXeMaTHYECKHE H300paKeHHs U AEMOHCTPALUH JIUOO0 OTCYTCTBYIOT
BOBCE, JIM0O0 COAEPKAT NPUHITHITHATBHBIE OIMHOKH;

— OTBETHI Ha JOMOJHUTEIbHbIE BONIPOCH HEAOCTATOYHO YETKHE H
COJepoKaT OMOKMU, B IeTaJISX.

Heynosaersopuresbno | oOyuaromumiics:
— OTBET Ha BOIPOC CHTYAILIMOHHOM 3a/1a4H JIaH HENPaBUIBHO.

Paspabomuuku: cmapuiuii npenooasamens, Poisicosa E.B. %/
Z/ / (nonnuce)
douenm, Kouenaeeckan K.B.
(TOZTHCH)
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