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

B pesynbrate uzydenus aucuuiuinHbel « MHxkeHepHas Puznkay oOydaromuecs, B
cootBeTcTBUM ¢ ®I'OC BO mo cnemmansHoctu 20.05.01 Iloxkapnas 6e30macHOCTB,
YTBEPKICHHOTO MpuKa3oM MuHucTepcTBa oOpa3oBaHus u Hayku PD ot Ne 679 or
25.05.2020, popMupyroT cieayrone KOMIeTeHIINH, YKa3aHHbIe B Tabumie 1.

Tabmuna 1
@®opMHUpoOBaHHE KOMIIETEHUMIA B MpoLecce H3yYeHUsl JUCHHIIMHBI
«WHxkeHepHasi puznka»
Kommerenus Nuaukaropel Drarnsl Bunarnl O1ieHO4YHbBIE
JOCTHKEHHS dbopmupoBaHUs | 3aHATHHA IS CpeacTBa st
KOMIIETCHITU I KOMITETEHITNN B | OpMUpPOBaH OLICHKU YPOBHSI
npoiecce us c(hopMUPOBAHHOCTH
ocsoeuuda OIIOIT | kommereHIM KOMIIETEHIIN U
(kypc) i\
Kon HaumenoBanue
1 2 3 4 5 6
OIIK-3 | Criocoben NJI-50rmk-3 1,2 JIEKIINH, IOKJIa,
pemarb CnocobeH nabopaTopHBI | TabopaTopHast
MIPUKJIATHBIC HCTIOJIb30BATh € 3aHATHS, pabora,
3aJa4d B 3HaHUE QUBUKU MIPaKTUYECKH | cOOECeI0BaHME,
obnactu JUIST € 3aHATHS CUTYyallMOHHAs
obecrnieueHUs npo¢eCCHOHAIIbH 3ajJla4a, TECTOBBIC
MOYKapHOH Oi1 IeSATENTbHOCTH 3alaHUs
0C30ITacHOCTH,
OXpaHBI
OKpYXKaroleun
cpenbl U
3KOJIOTUYECKOMN
0€301acHOCTH,
WCIIONb3YS
TEOPHIO U
METO/IbI
(GbyH1aMeHTalb
HBIX HaYK
[Ipnmeuanue:

Komnerenmmst OIIK-3 — Taxke ¢dopmupyercs B XOA€ OCBOCHHS JUCIUTUIIMH:
Marematuka, [lpukiragnas MatemMaTdka B TOKapHOW Oe3oracHocTH, Pus3uka, XuMus,
Nudopmaruka, Teopuss ropenuss u B3pbiBa, ['maporazommnamuika, HadeprarenpHas
reoMeTpus W wWHXeHepHas Tpaduka, ComporuBieHue wmatepuanon, I[lokapHas
0€30MacHOCTh B CTPOUTEILCTBE, 3AaHU, COOPYKEHUS U UX YCTOWIUBOCTH TIPH TMOXKapeE,
[Iporno3upoBanue omacHbIX (PakTOpoB Moxkapa, CTAaTUCTHUYECKHUE METOJbI 00padOTKH
JTAHHBIX B MOKAPHON 0€30IMMaCHOCTH, TAK)KE B XOJI€ BBHIITOJIHECHHUE U 3AIUTHl BHITYCKHOU
KBaTM()UKAIIMOHHON pa0dOThI, BKIIFOYAs MOATOTOBKY K MPOIEIYyPE 3aIUTHI U MPOLETYPY
3alUTHI.




2. Onucanue mokasareJsieid M KpUTepreB OLCHUBAHUS KOMIIETEHIIUIM
HA Pa3jIMYHbIX dTanax uX GopMUPOBaAHHs, ONIUCAHHE LKA OLCHUBAHUSA

Hepequb OLCHOYHBIX MaTepuajioB

Tabnuua 2
Ne HanmenoBanue Kparkas xapakTepucTHKa OLIEHOYHOTO IIpencraBnenue
n/m OLICHOYHOT'O maTepuana OLIEHOYHOTO cpeacTBa B OM
MaTepuaia
1 | mabGopaTtopHas paboTa | CpeICTBO, HANpaBIEHHOEC HA H3ydeHHUE | JTabopaTopHbIC PabOTHI
MPAKTUYECKOTO XOJa TeX WJIM HWHBIX
IIPOLIECCOB, MCCIEAOBAHUE SIBICHUS B
paMKax 3aJaHHOW TeMbl C MPUMEHEHUEM
METOJI0OB, OCBOEHHBIX Ha  JIEKIUIX,
COIIOCTaBJICHUE MOJIy4E€HHBIX
pe3yJIbTaTOB C TEOPETUUYECKUMU
KOHIEIIUSIMH, OCYIIIECTBIICHUE
HUHTEPIpETALI MOJIYYCHHBIX
pe3yNbTaToB, OLICHHUBaHUE
MIPUMEHUMOCTHU MOJIYYCHHBIX
pE3yJIbTaTOB HA MPAKTUKE
2 | IPaKTHYECKOE CPEICTBO, INpPU KOTOPOM IPOBEPSETCS | CUTYaLMOHHbBIE 3a]ja4n
3aHATHE YMEHHE MPUMEHAThH MOJTYYSHHbIEC 3HAHUS
JUISL pEeLIeHUsI 3a1a4 ONPEEeIEHHOr0 TUIIa
0 pa3/IeNly WJIM HECKOJIBKUM pa3/ienaM
3 | recTupoBaHuE METOJI, KOTOPBIA TO3BOJIICT BBISBUTH | OAHK TECTOBBIX 3aaHUI
YPOBEHb 3HAaHUM, YMEHHUM U HaBBIKOB,
CIOCOOHOCTEM M JIpyrMX  KauecTB
JUYHOCTH, a TAKXKE HMX COOTBETCTBHE
OINpe/IeIECHHBIM HOpMaM IIyTEM aHaiu3a
CHOCOOOB BBIMOJHEHHST O0YYarOIUMUCS
pslla CrielMaIbHbIX 33JIaHUI
4 | cobecenoBanue CPEICTBO KOHTPOJIS, OPraHU30BAHHOE KaK | BOIPOCHI O TEMaM
cnenuaibHas Oecela MEJarorMyeckoro | JUCLUILIMHBIL:
paboTHUKa ¢ OOydYaromMMCS Ha TEMBI, | - IEPEYeHb BOIIPOCOB s
CBSI3aHHbBIE C U3y4aeMOM TUCIUIUIMHOMN U | YCTHOIO ompoca
paccuMTaHHOW Ha BBISICHEHHE O0beMa | - 3aJaHus AJs
3HAHUMI oOyuaromerocs o CaMOCTOSTEIBHON
OINPEACIEHHOMY paszzeiny, TEME, paboThI
npobJieMe U T.I1.
HporpaMMa OlLICHUBAaHUA KOHTpOJII/IpyeMOﬁ AUCHUIIJINHBI
Tabnuma 3
No Konrtponupyemsie Koz xoHTpOonupyemoit HanMeHoBaHme
pasaensl KOMITETCHIINH (UJTU €€
/11 OIIEHOYHOTO CPEACTBA
(TeMbl JUCHUIIIIUHBI) YacTH)
1 2 3 4
1 | dusnueckue OCHOBBI OIIK-3 naboparopHasi paboTta, cobeceoBaHUe




Ne KonTponupyemsie Koz xoHTpOonupyemoii HanMeHOBaHIe
paszensl KOMIIETEHINH (WU ee
n/n OLIEHOYHOI'O CPEJCTBA
(TeMbl TUCHUTIIIUHBI) YacTH)
1 2 3 4
MEXaHHUKHU
2 | MonekynsipHast pusuka u nabopaTopHas ~ paboTa,  CHUTyal[MOHHAas
TEPMOJAMHAMHKA 3ajaua, codeceloBaHNEe, TECTUPOBAHHE
3 | DrnekTpoMarHeTu3M naboparopHas ~ paboTa,  cUTyallMOHHAas
3aza4da, cooeceoOBaHue
4 | DneMeHThl BOJIHOBOW H
KBaHTOBOM OIITHKH, naboparopHass ~ pa0oTa,  CHUTyalllOHHAas
buzuku aToma u 3ajaya, codecei0BaHue
aTOMHOTO sijIpa

Onucanue nokasareJsieil 1 KpUTepueB OLeHMBAHUA KOMIIETEHUM I 110 JUCHUIJIMHE
«MHxeHepHasi PU3UKA)» HA PA3IHYHBIX ITanax ux GopMupoBaHus,
ONUCAHNE HIKAJ OLleHMBAHUSA

Tabnuna 4
Kon WNHnukaTopsl [Tokazarenan U KpUTEPUU OLICHUBAHMSI PE3YJIbTaTOB O0YUYECHHUSI
KOMIIETEHIIM | JOCTH)KEHUS HUKE TIOPOTOBBIA | MPOJBUHYTHIN BBICOKUI
U, OTaIlbI KOMIIETEHIIUH MIOPOTOBOTO YPOBEHb YPOBEHb YPOBEHB
OCBOCHHUS YpOBHS (ynosnetBopu (xopor110) (oTaM4HO)
KOMITETEHIIH (HEeyOBIIETBOPH TEJIBHO)

u TEJIBHHO)

1 2 3 4 5 6
OIIK-3, NJ-Sorik-3 oOyuarormuics oOydaromuiic | oOydaromuiic | obydaromuiic
2 ceMecTp Criocoben HE 3HaeT s s s

UCIOJIb30BaTh | 3HAYUTEIBHOMN JNEMOHCTPUPY | AEMOHCTPHUPY | IEMOHCTPUPY
3HaHUE 4acTu eT 3HaHUS €T 3HaHuEe eT 3HaHue
bu3uku s IPOrPaMMHOTO TOJIBKO Marepuaga i | 3aKOHOB
npodeccuoHan | MaTepuana, OCHOBHOTO YMEHUS MEXaHUKH,
bHOMU II0XO Mmarepuana, peleHus MOJIEKYJISIPHO
NEeSITETbHOCTH | OPHEHTUPYETCS B | HO HE 3HAET THUTIOBBIX it Qpu3uKwy,
3aKOHax JeTanei, 3ajad, He TEPMOJIMHAMHU
MEXaHHKH, JIOITyCKaeT JIOTTyCKaeT KH,
MOJIEKYJISIPHOM HETOYHOCTH, | CYIIECTBEHHBI | 3JEKTPOJIMHA
bu3ukwy, JIOITyCKaeT X MUKH,
TEPMOJIMHAMMKH, | HETOYHOCTH B | HETOYHOCTEH | MPaKTUKU
AIIEKTPOAMHAMUK | (pOopMyITHpPOBK MIPUMEHEHHSI
U, HE 3HaeT ax, Hapyuraer Mmarepuaia
PaKTUKY JIOTHYECKYFO IUTSL peIICHUS
PUMEHEHUS nocje10BaTen MPUKIIAJTHBIX
Marepuara, BHOCTH B 3amad
JIOITyCKaeT U3JI0KEHUHU arpouH>XeHep
CyIIeCTBEHHBIE IPOTPaMMHOT Ui,
OLIMOKH B 0 MaTepuasa MCUEPIIBIBAIO
pEIIeHNH 3329 | ¥ B PEIICHUN e u
3a1a4 nocje0BaTen
bHO, YE€TKO H




JJOTU4YHO

H3jaraer
MaTepua,
XOPOIIIO
OpPUEHTHUPYETC
B
MaTepuare,
HE
3aTpyIHSACTCS
C OTBETOM
npu
BHIOM3MEHEH
WU 3aJaHui
OIIK-3, NJ1-50mk-3 oOyyaromuics oOyuaromuiic | oOydJaromuiic | odydarouuic
3 cemecTp Criocoben HE 3HAeT s oI s
HCIIOJIB30BaTh | 3HAYMTEILHOM JNEMOHCTPUPY | AEMOHCTPHUPY | IEMOHCTPUPY
3HAHHE 4acTu €T 3HaHUs €T 3HaHUE €T 3HAHHUE
Gbu3KMKH IS IIPOrPaMMHOTI0 TOJBKO MaTepuaiga i | 3aKOHOB
npodeccuoHaln | MaTepuania, OCHOBHOT'O YMCHHUS JJIEKTpOMAarHe
BHOM IIJI0XO MaTepuaa, peleHus TH3Ma,
JESITCIILHOCTH | OPUEHTUPYETCS B | HO HE 3HAET THIIOBBIX OIITHKH,
3aKOHax JIeTaJIeH, 3a7a4, HE KBaHTOBOM,
AJIEKTPOMArHETH | JAOITYyCKAeT JIOITYCKaeT ATOMHOM U
3Ma, ONTHKH, HETOYHOCTH, | CYIICCTBEHHBI | SJICPHOM
KBaHTOBOM, JIOITYCKaeT X bu3nKwy,
aTOMHOMU H HETOYHOCTH B | HETOYHOCTEH | IMIPAKTUKU
SIEPHON (hopMyIIUPOBK MIPUMCHCHHUS
bu3uKy, He ax, Hapymiaer MaTepuaia
3HAET MPAKTUKY | JIOTHYECKYIO JUTSL pETIICHHUS
MPUMEHEHUS MOCJIEIOBATEI TIPUKIIATHBIX
MaTepuana, BHOCThH B 3a7a4
JIOTTyCKaeT W3JI0)KCHUH arpouHKeHep
CYIIECTBECHHBIC MPOrPaMMHOT WH,
OIINOKH B 0 Marepuana HCYEPIBIBAIO
pEIICHUY 337a4 | U B PEIICHUU e u
3a1a4 Mocae0BaTeN
BHO, YETKO U
JIOTUYHO
u3jaraet
MaTepua,
XOPOIITO
OpPUEHTHUPYETC
1B
MaTepuaie,
HE
3aTpyIHACTCS
C OTBETOM
npu
BUIOM3MEHCH

AU 3aJaHUI




3. TunoBble KOHTPOJILHBbIE 32/IaHNSI HJIH UHbIe MATEPHAJIbI, HEOOXOUMbIe ISl
OLICHKH 3HAHUI, YMEHU, HABBIKOB U (MJIM) ONBITA AeATEeJIbHOCTH,
XapaKTepu3yIuXx 3Tanbl GopMHUpoOBaHUS KOMIIETCHIUI B IIpoLecce 0CBOCHUS
00pa3oBaTeIbHOI MPOrpaMMBbI

3.1. TecToBbIE 3aAaHUA

[To nucrumuubne «MmxeHepHas (u3MKa» TPEIYCMOTPEHO TMPOBEACHHE
IMACBMEHHOTO TECTUPOBAHUS.

[IncbMEHHOE  TECTUPOBAaHME  UCIIOIB3YIOTCA JUIA  IPOBEPKH  H3YUYECHHBIX
00y4arolMMHUCsl OCHOBHBIX pa3/eioB MPOHAEHHOIO MaTepuana 3a 1 kypc. Pe3ynbraThl
TECTUPOBAHUS YUYUTBIBAIOTCSA IPU MPOBEACHUSA NMPOMEKYTOYHOM aTTECTAlMHA — 3a4eTa
Ha 1 Kypce.

3ananue 1

1) Pemratot nBe 3amavu:
A) paccunThIBAIOT BpeMsl IBHKEHHUS 110€3/1a MEKIY JBYMS CTAHLUSIMH,
b) paccunThIBaOT BpeMsl ABMKEHUS TIO€3/a BAOJb HKEJIE3HOIOPOKHOM MIIaT(HOPMBI.
[Ipn pemennn Kakou 3a1a4u MOE37 MOKHO MPUHATH 32 MATEPUAIBHYIO TOUKY ?
l.L.uA,ub 2. A 3.b 4. Hu A, Hu b
2) Ecmu pamuyc OKpYKHOCTH YMEHBIIUTCS B 4 pa3a Npu HEU3MEHHON JIMHEHHON
CKOPOCTH, TO YIJIOBasi CKOPOCTb MPU BPALLICHUH TeJla IO OKPYKHOCTU
1. ocranercs npexHen 2. yBenunuures B 4 paza
3. yMeHbIIHTCH B 4 pasza 4. ymensmutcs B 16 pa3
3) IIpu nomeiTKE CIBUHYTH TBEPJIOE TEJIO C MECTA BOSHUKACT CHJIa
1. Tpenust nokos 2. TpeHUS KAaUCHUS
3. TpeHus CKOJIbXkeHUus 4. cpeld OTBETOB 1-3 HET BEpHOTO
4) MOMEHT WHEpIHMU TBEPAOTO Tela OTHOCUTEIBHO IIPOU3BOJILHOW OCH, HE
OpOXOASIIEH Yepe3 HEHTP Macce TeJa, OnpeaesieTcs no GopmyJe:
2.1=1 +md? g Mg om?

c £ 3
5) Hucino konebaHMii, COBEPIIAEMBIX B €AMHUILY BPEMEHU — 3TO ...

6) MatepuanbHasg Touka M IBHKETCS IO OKPYXKHOCTH €O cKopocThio V. Ha puc.1

1. I=mr2

MoKa3aH TpaduK 3aBUCUMOCTH MNpoeKUuMu V. OT BpeMeHU (7 -€AMHUYHBIA BEKTOP
TIOJIOKHUTENLHOTO Hanpasyienus, V, —lipoekuus V Ha 910 Hanpasnenue). [Ipu sTom s
HOPMAJILHOTO ap U TAHTE€HIIUATBHOTO 8; YCKOPEHUS BBITIOJHSAIOTCS YCIOBUAL. . .

\"_ll.

i

1. an— YBCJIIMYMBACTCA, d; — YBCINYUBACTCA 2. an— IMOCTOSIHHO, d; — YBCJIIMYUBACTCS



3. ap— MOCTOSIHHO, &; — MIOCTOSTHHO 4. a,— yBETMINBALCTCS, &; — IOCTOSITHHO

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

8) CkopocTb JBIKEHMS Tejla yBeluuuiach B 2 pasza. Kak wu3MeHunach e€ro
KUHETUYeCKast SHEpTusi?

1. Kunernueckas sHeprus yBeamuuiach B 2 pasa
2. Kunernueckas 3Heprusi yMEHbIIMIACH B 2 pa3a
3. Kunernueckas sHeprus yBenuuuiach B 4 paza
4. Kunernueckast sHeprusi He U3BMEHUIIACh

9) Ilpn nBUXEHHH AaBTOMOOWIJIA IO BEPIIMHE BBIMYKJIOIO MOCTa, PaguyC KPUBU3HBI
kotoporo 90 MeTpoB, maccaKUpbl UCHBITHIBAIOT MTHOBEHHOE COCTOSIHE HEBECOMOCTH.
DTO NPOUCXOJUT NMPYU MUHUMAJIbHON ITOCTOSTHHON CKOPOCTHU JBHKECHUS

1.24wm/c 2.15m/c  3.12wm/c 4.30M/c 5.18 Mm/c

10) Benocunenuct che3kaeT ¢ TOPKH JUIMHOW 92,8 M, JIBUTasch MPAMOJMHEHHO W
PaBHOYCKOPEHHO, 3a 8 ¢. Yckopenue Benocuneaucta 0,4 m/c2. UeMy paBHa CKOPOCTh B
KOHIIE MSITON CEKYHbI?

1.12 m/c 2.11,6 m/c 3. 10 m/c 4. 6,8 Mm/c 5.3, 2 M/c

11) [Ipu pacdyere MOMEHTOB MHEPIIMH TeJla OTHOCUTEIILHO OCEH, HEe MPOXOISIINX Yepes3
LEHTP Macc, UCIONb3ylT Teopemy lllteiiHepa. Eciu och BpallleHUs TOHKOCTEHHOMU
TpyOKH NEPEHECTH U3 IIEHTpa Macc Ha paccrosinue 2R (puc.), TO B MOMEHT MHEpUUU
OTHOCUTEJILHO HOBOM OCH YBEJIMYUTCS B ...

1.4 paza 2. 3 paza 3.2 paza 4.5 pa3

12) Ha mepoxoBaToii TOPHU30HTAJIBHOW MOBEPXHOCTH JICKHUT TEJIO MacChl 3 Kr.
KoaddummenT tpenns ckonbkeHus Tena o noBepxHocts paseH 0,1. Ha Teno neiictByet
ropusoHTanbHas cuna, pasHas 0,6 H. Uemy paBHa cuna TpeHUs MEXIAy TEIOM H
MOBEPXHOCTHIO? Y CKOpEeHHE CBOOOIHOTO NaJeHUsI NPUHATH paBHbIM 10 m/c2.

1)OH 2)0,2H 3)0,3H 4)0,6 H 5)3H

13) Martematnyeckuii MasTHUK JIMHONW 10 CM OTBOIAT OT IMOJIOKEHUS PaBHOBECHUS W
oTyckaroT. CKOJIBKO pa3 3a Bpems 6,28 ¢ KHHETUYECKask JHEPTUsl MAasITHUKA JOCTUTAET
MaKCUMAJIbHOTO 3HAYEHHUSI?

1.9 2.15 3.20 4.25

14). I'py3 Maccoii 2 Kr, 3aKperi€HHbIN Ha MpyxuHe xéctkocThio 200 H/M, coBepimaeT
rapMOHHMYECKHUE KoNeOanus. MakCMMaIbHOe YCKOPEHHUE TPy3a IPH 3ToM paBHO 10 m/c?,
KakoBa MakcumanbHasi CKOpOCTb Ipy3a?

1.0,5 m/c 2.1 wm/c 2.2 M/c 4.25Mm/c  5.10wm/c

15) Tlpu yBenmu4eHUH CpeaHel KBaApaTHUYHOW CKOPOCTH MOJICKYJ HICabHOIO Ta3a B
JIBA pa3a U YMEHBLIECHNH KOHIIEHTPAlMA MOJIEKYJI B /IBA pa3a JAaBJIEHUE raza

1. yBennuures B 4 pasa 2. yBenM4HTCS B 2 paza

3. yMEHBIIUTCS B 2 pa3a 4. HE UBMEHUTCA
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16) NneanbHbIi ra3 pacmmpseTcs 1mo 3akony p/V=b, rae p — naBieHue raza, V — o0beM,
b — 3amannHast koHcTaHTa. Ecnm m3BecTHO, 4TO 00BEM raza yBeNUYMIICS B J[BA pasa, TO
ero abCoI0THAs TeMIlepaTypa

1. ocTanace pexHel 2.yMEHBIIWIACh B JIBa pa3a 3. yMEHBIIUJIACh B 4 paza

4. yBemuuuiach B 2 paza 5. yBEIMYMWIACh B 4 pa3a

17) Ecam mIOTHOCTH HEKOTOPOro MieanbHoOro rasa pasHa 0,06 kr/m3, a cpenmss
KBaJIpaTU4YHasi CKOPOCTh €ro MoJjekyin paBHa 500 mM/c, To AaBieHHE, KOTOpOe ras
OKa3bIBAET HAa CTEHKH COCY/1a, PABHO

1.0,1 xI1a 2.0,5 kIla 3.1 klla 4.5 klla 5. 10 xIIa

18) Ecnm B HekoTopoM mporiecce ra3y coobrieno 900 [k TEroTsl, a ra3 mpu 3TOM
coBepui padoty 500 Ik, To BHYTPEHHSIS SHEPTUsl ra3a

1. yBenmuuunack Ha 1400 /Ix 2. ymenbmmiachk Ha 400 Ix 3. yBeauuwmnacek Ha 400 Jx
4. ymenwiuiack Ha 500 Ix 5. yBenuuunack Ha 900 JIx

19) 3a oawH nWKI pabodee TENO WACATBHOW TEIUIOBOM MAIIUHBI IOJYydYaeT OT
Harpesarensd TemioTy B komudectBe 1000 Ik, a OoTHAET XONOAMIBHUKY TEIUIOTY B
kosmuectBe 600 Jx. Omnpenenure TeMnepaTypy HarpeBaTesiss MallWHbL, €CIU
TEeMIIEpaTypa XoJoAwIbHUKa paBHa 27 °C.

1.127°C 2.227°C 3.327°C 4.427°C 5.527°C

20) B Tpex 0MMHAKOBBIX COCY/IaX MPY PaBHBIX YCIOBHUSIX HAXOIUTCS OJMHAKOBOEC
KOJIMYECTBO BOJOPOAA, Telsl U a30Ta.

Pacnpenenennie npoekuii CKOpoCcTed MOJIEKYJ BOJOPOJa Ha TPOU3BOJIBHOE
HanpaBieHue X OyJeT ONMUChIBaTh KPUBAs. ..
i

fiv,)

1.1 2.2 3,.r3

3.2. JIabopaTopHasi padoTa

Temartuka nabopaTopHbiX padoT ycraHaBiuBaercst B coorBerctBun ¢ ®I'OC BO
10 JaHHOMY HAITPaBJICHHUIO IMMOATOTOBKH U pabodeild mporpaMMOi TUCITUTUINHBI.

KonwmuecTBo BapwaHTOB 3alaHuii, KaK MPaBWIO, COOTBETCTBYET KOJIUYCCTBY
00yJaronmxcs.

IlepedyeHnnb Tem J1a0OPATOPHBIX PadoOT
- W3yuenune kpyTHIBHBIX KOJeOaHUM
- OmnpeneneHue BSI3KOCTH BO3AyXa, CpPeAHEW UIMHBI CBOOOAHOrO mpoodera,
s dexTuBHOTrO TMamMeTpa U 3HPEKTUBHOIO CEUEHUs
- N3yuenue CBOWCTB (eppOMarHeTHUKOB, CHSATHE TMETIM THCTepe3uca |
onpe/ereHre OCHOBHBIX XapaKTEPUCTUK (heppOMarHeTuka
- MHAyKTUBHOCTH COJIEHOUAA



- H3ydenue nonspusanmu ceera
- H3ydenue criekTpa UCIyCKaHUS HEOHA M I'PAayupOBKa CIIEKTPOCKOIA

JlaGopaTopHble pPaOOTHI BBINOJHAIOTCS B COOTBETCTBUUM C METOJIUYECKUMU
yKa3aHUSIMH 110 BBINOJIHEHUIO J1TaOOpaTOpHBIX paboT mo aucuuiuinHe «HxeHepHas
puzuKay.

3.3. Tekymuii KOHTPOJIb
Texymuii KOHTPOJIb MPOBOAMTCA IO HMTOTAM H3YYCHHS HECKOIBKUX Pa3JeiioB
JUCIMILTAH B COOTBETCTBHH C paboUueil mporpaMMOM TUCITUTLINHBI.

1 kypc
Bonpocsl TeKyiero KOHTpoJist

Bonpocwl, paccmampusaemvie na ayoumopnuix 3aHAMUAX

1. Marepuanbhas Touka. Cucrema orcueta. AOCOITIOTHO TBEPJIOE TEIIO.

2. CKOpOCTh CpeliHsISl U MTHOBEHHAS.

3. I[IyTb nmpu poOU3BOJIIBHON 3aBUCUMOCTH OT BPEMEHH.

4. Yckopenne. CKOPOCTb M IIyTh IPU PABHOYCKOPEHHOM JBHKECHHH.

5. YckopeHue npu JBUKEHUHU TeJla ¢ MOCTOSIHHOW CKOPOCTBIO IO OKPY>KHOCTHU
(BBIBOI).

6. YrioBas ckopocTs. HanpaBiieHne BEKTOpa yrioBOW CKOPOCTH.

7. Ilepuon u yactoTa BpauieHus1. CBA3b € YTIIOBON CKOPOCTHIO.

8. YTII0BOE YCKOpPEHUE; CBS3b C TAHTCHIIMAJIBHBIM YCKOPEHHUEM.

9. Ilepswiii 3akoH HbloToHa. MHepuualibHble WU HEWHEPUHUAIBHBIE CHUCTEMBI
OTCYeTA.

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

11. Tperuit 3axkon HeroTona. Hanpasienne cuit, JEHCTBYIOIIMX HA TEJA.

12. Umnynece Tena. BelpaxeHnne BToporo 3akoHa HeroTOHA yepe3 nMmmyJibc.

13. Cuna TsKECTH M BEC Tela.

14. Bec Tena npu 1BUXKEHUHU ¢ ycKopeHneM. HeBecoMocTsb.

15. Cuna tpenusi. Cuna ynpyrocTu.

16. 3akoH coxpaHEHHUsI UMITYJIbca (MOMEHT KOJIMYECTBA JBU)KECHHUS) B 3aMKHYTOMN
CUCTEME.

17. Pabota u sHeprus. MoIHOCTS.

18. Kuneruueckast sHeprus, BHIBO (hOPMYJIIBI uepe3 padoTy.

19. IloTeHumManbHOE 10JI€, KOHCEPBATUBHBIE U IUCCUIATUBHBIE CHJIBI.

20. [ToreHunanbHast 3Heprus Tena. CBsA3b CUIbI C TOTEHIIMATBLHON YHEPTHUEH s
KOHCEPBAaTHUBHBIX CHIL

2]1. TlomHass wmexaHWYecKash OHEpPrus. 3aKOH COXPAaHEHUs W NpEeBpalleHUs
SHEPTHUHU.

22. MOMEHT CUJIbI OTHOCUTENIBHO ocH. [1nedo cuibl.

23. MoOMEHT uMIlyjbca OTHOCUTENIBHO OCH. CBSI3b ¢ MOMEHTOM CHJIbI. 3aKOH
COXpaHEHUs MOMEHTA UMITYJIbCA.
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24. MOMEHT MHEPIIMY MaTEePUATBHON TOYKH M CHCTEMbI MaTEPHUATHHBIX TOUEK.

25. MOMEHT MHEPITUU OTHOPOTHOTO IIMJIHH/IPA, OJTHOPOTHOTO CTEPIKHSI.

26. Teopema llTeitHepa.

27. Kunetndeckas SHEprus BPAIIAIOIMIETOCs Tela, KHHETUYECKas YHEPTUs Tela,
KaTSIIIErocs 10 MOBEPXHOCTH.

28. PaboTa 1 MOIITHOCTh CHJIBI TIPU BPAIICHUH TeJIa BOKPYT OCH.

29. OcHOBHOE ypaBHEHHE JUHAMUKH BPAIATEIBHOTO IBMXKCHHS TBEPIOTO Tea.

30. MoMeHT uMIlyJbca MPU BpaIEHUU Tella BOKPYT OCH. 3aKOH COXpaHEHUs
MOMEHTa UMITYJIbCa MPHU BpallleHUH TeNa.

31. YcioBue paBHOBeCHs TBEPOTO Tela.

32. [loHsaTre 0 cBOOOAHBIX U BBIHYKJIEHHBIX KOJICOAHUSX.

33. T'apmonunueckue kosieOaHusa. CMelleHne, CKOPOCTb U YCKOPEHHE IMpHU
rapMOHUYECKHUX KoJeOaHusX. AMIITUTYAa kojebanuil. [lepuosa u yactoTa KojieOGaHUM.

34. 3aryxatomume konebanusa. JuddepernuanpbHoe ypaBHEHHE KOJICOAHUH.
CMemieHre TIpW 3aTyXaloOMUX KoOJIOaHUSAX. AMIUTUTYyAa W TEPHUOJ 3aTyXalolIuX
KOJIeOaHMil.

35. Bemyxaennsie konebanus. [uddepennnanbHoe ypaBHEHHE BBIHYKICHHBIX
KoJieOaHuil. SIBieHne pe3oHaHca, pe30HaHCHAs 4acToTa.

36. BomHoBoii mporiecc (BomHBI). OCHOBHOE CBOMCTBO BONH. IIpomonbHbIe M
MOTIEPEYHBIE BOJHBI.

37. OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKON TEOpUHU

38. UneanbHplii ra3. Kakoii raz 01130k K UjieaqbHOMY ?

39. OcHOBHOE ypaBHEHHUS MOJIEKYJISIPHO — KHHETUYECKON TEOPUH Tra30B.

40. Cpennsisi KBaApaTUyHasi CKOPOCTh MOJIEKYII.

41. BHyTpeHHSsl DHEPTUs TEPMOIMHAMUYECKONU CHUCTEMBI.

42. 3axkon bonbpilMaHa O paBHOMEPHOM pacHpeeiICHUH IHEPTUU IO CTEHEHSIM
CBO0O/IbI MOJIEKYII.

43. TlepBoe HauaI0 TEPMOJAUMHAMUKH.

44. Pabora, coBepliaemas ra3oM Mpy U3BMEHEHUH ero o0bEMa.

45. Temno€éMKOCTh Tena, MOJISIpHAs U yjAeJibHasl TeIIOEMKOCTH. TermnoéMKoCTh
ra3oB. IMPH TIOCTOSHHOM OOBEME W TIPHU TIOCTOSIHHOM JABJICHWUHU; CBS3b C YHUCIOM
creneHei cBo00bpl. CBsA3b MOJISIPHBIX TEIUIOEMKOCTEW MEXKIY COOOI.

46. Annabatuyeckwuii iporiecc. [Tokazarens agunadaThl, CBA3b ¢ YUCIOM CTEIIEHEH
cBoOob1. YpaBHuenue [lyaccona.

47. Cxema 1ukiia pabotsl TerioBoro aurarens. Teopema Kapno. [ukn Kapho.
KIITJI nmukna Kapno.

48. Bropoe Ha4yaio TepMOIMHAMHKH (O HAMPABJICHUHU TIepex0/1a Teria).

49. ®usnueckuii CMbICT YHTpONHH, hopMyna bosbliMana Jij1s SHTPOITUH.

Bonpocu ona camocmosimenvnozo uzyuenus
1. TaHreHunanbHOE W HOPMAJbHOE YCKOPEHWE TIPU JBWKEHHHU 10
KPUBOJIMHEWHON TpaekTopuu. I1oHOE yCKOpeHue Npyu KpUBOJIMHENHOM JIBUYKEHUU.
2. CBs13b JTMHEWUHBIX W YTJOBBIX BEJIIMYUH MpPHU BpalleHUH Tena (IMyTh, CKOPOCTh,
YCKOPEHUE).
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3. MexaHuueckasl cucreMa.

4. Cuibl BHYTPEHHHUE U BHEIIHHE.

5. Lentp macc cucteMbl. CKOpOCTh LIEHTPA Macc. 3aKOH JBM)KEHUS IIEHTpa Macc.

6. CorocTaBieHUE BEIMYHH MPU TIOCTYNATEIHFHOM U BpaIaTeIIbHOM JBHKCHUSIX
(Macca, myTh, CKOPOCTh, YCKOPEHHUE, cujia, paboTa, MOLTHOCTh, KHHETHUYECKAask YHEPI U,
HMITYJIbC, OCHOBHOE YPaBHEHUE JUHAMUKH).

7. Meton BekTopHbIX nuarpamm. CroskeHHe ABYX TapMOHHUYECKHX KoJieOaHUM
METOJIOM BEKTOPHBIX JUATPAMM.

8. Jlorapudmuyeckuii TEKPEMEHT 3aTyXaHusl 3aTyXaroluX KojJeOaHu.

9. Korepentnble BOJHBL. [[pyHIMN CynIepno3UIIMU BOJIH.

10. UnTepdepenius AByX BOJIH.

11. Cyneprio3uniusi IByX KOT€pEHTHBIX BOJIH B TOUYKE (BBIBOJ).

12. UnTepdepenHniuss MakKCUMyM U MHUHUMYM MPU CIOKEHUH JIBYX KOT'€PEHTHBIX
BOJIH.

13. 3akoH /lanpToHA.

14.Cpenusast nnuHa cBOOOAHOTO mpoOera Mojekyd. D(QPEeKTUBHBIN auaMeTp
MOJIEKYI.

15. SIBneHue TENI0MPOBOHOCTH. 3aKOH TEIIONpoBoAHOCTH Dyphe.

16. SBnenme muddysun. Macca, mepeHocuMasi B mporiecce auddys3uun (3aKoH
duka).

17. Buytpennee Tpenue. 3akoH HbI0TOHA JUTsl CHITBI BHYTPEHHETO TPEHUS.

18. JlamunapHoe u TypOyJIE€HTHOE TEUCHHUSI.

19. Cxema nukina paboThl XOJOIUILHON MAIlIUHBI.

2 Kypc
Bomnpocsl Tekyniero KOHTpoJIst

Bonpocwi, paccmampusaemvie Ha ayoumopHbixX 3aHAMUSX

1. 3akon Kynona. Hanpaiienue cubl, 1eHCTBYIOIIEH Ha 3apsij.

2. HanpsokeHHOCTh  DIEKTPUYECKOTO  Toyig.  [IpuHOMIm  Ccymepno3uiuu
BJIEKTPUYECKUX TTOJIEH.

3. [ToTok BekTOpa HAMPSHKEHHOCTH AJIeKTprueckoro mojs. Teopema ["aycca

4. PaboTa cri1 3J€KTPUIECKOTO TIOJIS IO MEPEMEIIIEHUI0 TOYSYHOTO 3apsia.

5. Hupkysiust BeKTOpa HAMPSHDKEHHOCTH IO 3aMKHYTOMY KOHTYPY.

6. IloreHuuanpHas SHEPrUs TOUYEYHOTO 3aps/a B TOJE JIPYroro TOUYEYHOTO
3apsana. [lorennuan. PaboTta mo mepeMenieHuto 3apsaa MEXIy TOYKaMU C Pa3HbIMU
MOTEHIHAIAMHU. JKBUIIOTEHIINATbHBIE TOBEPXHOCTH.

7. DnekTpuyeckoe mojie B JOuUdJeKTpuke. IIpoBOAHMK BO  BHENIHEM
AIEKTPUYECKOM TOJIE.

8. Konpencaropel. EMKOCTP MJIOCKOTO KOHJEHcaTtopa. EMKOCTh mpu
NOCJENOBATEIBHOM M MAPAJUIENbHOM COCIWHEHUSAX KOHAEHCATOPOB. OHEPrus H
MJIOTHOCTH DHEPTUHU DJIEKTPUUECKOTO TTOJIS.

9. Cuna Toka. Cua Toka B ciiydae JBHKEHUSI TOJIOKUTEITBLHBIX U OTPULIATEIBHBIX
3apsAn0B. BEKTOp IUIOTHOCTH TOKA, CBA3b C CUJIOW TOKA.
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10. 3axkon Oma mans yyacTKa IeMM B HHTErpajibHOM U IuddepeHranbHoil
dopmax. CompoTUBICHUE NUIWHIPUYECKOTO MPOBOJHUKA. 3aBUCUMOCTH YACIBHOTO
CONPOTUBJICHUSI OT TEMIIEPATYPHI.

11. DnextpoaBmxkymias cuwia. 3akoH OMa Jisi HEOJHOPOAHOTO y4yacTKa IENu B
UHTETpaNbHON 1 quddepeHnnansHoi Gopmax.

12. Pabora m mommHOCTh TOKa. 3akoH J[koyms—JleHna B WMHTETpasibHOW U
muddepennmanbHon Gopmax.

13. MomHocTh, pa3BUBaeMas MCTOYHHUKOM TokKa. MOIIHOCTb, BbIAENsieMasl B
Harpy3ke. KoadduiimeHT none3sHoro necTBUsl HCTOUYHUKA TOKA.

14. MarautHoe 1mone. MarHutHas WHAYKIUS, TPUHIMUI CYHEPIO3UIINH
MarHuTHBIX ToJjiel. CUI0BbI€ TUHUU MAarHUTHOTO TOJIS.

15. 3akon buo- Capapa- Jlamaca.

16. MaruuTHas UHIYKIUS MPSMOTO IPOBOJHUKA C TOKOM.

17. Cuna Jlopenna. HampaBiienre cuibl, JEHCTBYIONIEH HA MOJOXHUTEIBHBIN U
OTpHUIIATEIBHBIN 3apsIbI.

18. 3akon Amriepa. ®u3UYECKU CMBICT BEKTOpa MAarHUTHOW HHIYKIMH B.

19. Cuna B3auMOACHCTBHUS BYX OCCKOHEUHBIX MPSMBIX MPOBOTHUKOB C TOKOM.
[IpaBuio neBoi pyku.

20. Cuna M MEXaHWYECKHH MOMEHT, JNEHCTBYIOIIME HA 3aMKHYTBIH KOHTYp C
TOKOM B MarHUTHOM ToJie. MarHUTHBIM MOMEHT KOHTYpPa C TOKOM.

21. MarHuTHBIN TIOTOK.

22. PaboTa, coBepiiaemasi Ipu NepeMeIIeHNH MPOBOJHUKA C TOKOM B MATHUTHOM
noJIe.

23. Teopema ["aycca aJig BEeKTOpa MarHUTHOM MHTYKIIUH.

24. llupkynsiuys BEeKTOpa MarHUTHOM MHIAYKIIMK B M0 3aMKHYTOMY KOHTYpY JJIs
IpPsIMOTO TOKA.

25. MarnutHast uHIyKIus B conenonpa.

26. MarauTHasi IPOHUIIAEMOCTb, €€ (PU3UUECKUN CMBICI.

27. Bunmel marnetukoB. Jlmamarnerukw. [lapamarnetnkn. ®@eppoMarHETHKH.
[TeTns rucrepesuca.

28. DnexkTpomarauTHas uHIyKus. Magykunonssiit Tok. [Ipasuio Jlenna.

29. D/1C uHIYKIUU B TPOBOTHUKE, IBYDKYIITUMCS B MAaTHUTHOM TIOJIE.

30. Camounaykius. UaayktuBHoCTh. I1C caMOMHIYKITUY.

31. Dueprust MarHuTHOTO TOJISL. [ITOTHOCTH SHEPTUM MATHUTHOTO TIOJIS.

32. BuxpeBoe snexkrpudeckoe nose. Toku dyko. CkuH-3QdeKT.

33. YpasHenust Makcseinna B auddepeHimaibsHoi popMme.

34. BonHoBbie ypaBHeHUs s HampsbkeHHocter E u H, ckxopocth
AJEKTPOMArHUTHBIX BOJIH.

35. CBeTOBOM BEKTOP, XapakTep KojaeOaHuii CBETOBOTO BEKTOPA.

36. AOCONIOTHBIM TOKa3aTellb MPEJIOMJIEHUS, CBA3b C DJIEKTPUUECKOW U
MAarHUTHOM MPOHUIIAEMOCTBIO CPEIBL.

37. JInuHa 1 4acToTa CBETOBBIX BOJIH. CBSA3b JJIMHBI M YACTOTHI CBETOBOM BOJIHBI
B CpEJie U BaKyyMe.

38. OCHOBHBIE 3aKOHBI ONTHUKH.
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39. Unrepdepenumss cBera. Dusnyeckas NOpuUYMHA  HHTEPHEPEHIIUU.
KorepeHTHbIE BOJIHBI.

40. udpaknus cBeTa, BUAB AUGPAKINNA;, OOBICHEHUE C TMOMOIIBI0 MPUHIIAIIA
['tolirenca.

41. JludpaxkuuoHHas pemieTka. YCIOBHSA Max M min OCBEUIEHHOCTH. Ywucio
TJIABHBIX MAaKCHMYMOB.

42. lucriepcusi cBera.

43. Ilornomenue cera. 3akoH byrepa.

44. Paccesnue cBeTa. 3akoH Pajes.

45. Tlnockonomnsipu3oBaHHBIN CcBeT. CTENEHb MOJSIPU3ANNUA ECTECTBEHHOTO U
TUTOCKOTIONISIPU30BAHHOTO CBETA.

46. VHTEHCWBHOCTH CBETa, NPOIMICIAIIETO 4Yepe3 JBa IMOJSIpU3aTopa. 3aKOH
Mautroca.

47. Tennooe uznmydenue. McnyckarenbHas U MOTJIOMIATENbHAs CIIOCOOHOCTH.

48. CBs3b SHEPreTUUYECKONW CBETUMOCTU C MCIYCKATEIbHON CIIOCOOHOCTHIO TETa.
AOCOIIOTHO YEpPHOE TEJIO.

49. 3axon Credana-bonpiiMana. 3akoH cmenieHns BuHa.

50. ®opmyna Ilnanka, yTto oHa ommchiBaeT? llpenmonoxeHus, nexammue B
OCHOBE (hOPMYJIBL.

51. Tpu 3akoHa BHemHero GoTodddexra.

52. ®opmyna DitHIITeHA 17151 BHENTHEro (oTodddekra.

53. Onwitel Pezepdopaa. SAnepuas moaens aroma Pezepdopaa.

54. Cnextp aroma Bogopojia. @opmyina banbmepa.

55. Ilocrynatst bopa.

56. JlnuHa BoiHBI 110 A bpoiinro.

57. CootHomenue HeonpeaeneHHocrel [ eitzendepra.

58. Ctpoenue simpa. DHeprus cBsi3u B siape. [[poTOHBI 1 HEHTPOHBI.

59. a, B, y-m3ny4ueHusI.

Bonpocwt ona camocmosmenvroco uzyuenus

1. IlonsipHast MoJIeKyJia, JIEKTPUUECKUIT MOMEHT MOJISIPHON MOJIEKYJIBI.

2. HenonsipHass MoJIeKysna, DJICKTPUYECKHUM MOMEHT U TOJSPU3YEMOCTH
MOJIEKYJIBI.

3. Paguyc-BeKTOp LEHTpa TAKECTU MOJIOKUTEIBHBIX U OTPULATENIbHBIX 3apsA0B.

4. DnexTpuveckuil aumnosib. HampsokeHHOCTh Ha OCHM  JUTIONSA, HAa TMPSIMOU
MEPIEHANKYIJISIPHON OCH TUTIOJISL.

5. VYcnoBus paBHOBECHs 3aps/ioB Ha MPOBOAHUKE B JIIEKTPUYECKOM IIOJIE.
Pacnipenenenue 3apsi10B 110 HOBEPXHOCTH.

6. EMkocTh mapa.

7. DHeprusi CUCTEMbI TOYEUHBIX 3aPSI0B.

8. CBepXIpOBOAUMOCT.

9. 3akonsl Kupxroda.

10. CBs13b MEXKIY CKOPOCTHIO CBETA, JIEKTPUUECKON U MAarHUTHOU MOCTOSIHHBIMH.

11. MaruuTHas MHIYKIUS Ha OCH KPYTOBOTO KOHTYPa C TOKOM.
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12. PaboTa npu moBOpOTE KOHTYpa C TOKOM B MarHUTHOM TIOJIE.

13. OpOutanbHbli MarHUTHBIH U MEXaHUYECKUH MOMEHTHI. [ MpOMarHuTHOE
OTHOLIEHUE. MarHUTOMEXaHUYECKUE SIBJICHUS.

14. CoOGCcTBEHHBIE MEXAHUYECKUM (CTIMH) U MAarHUTHBIN MOMEHTHI 3JIEKTPOHA.

15. XKecTkue u msrkue GpeppoMarHeTUKH.

16. Touka Kropu. 3akon Kropu — Beiicca myist peppoMarHeTukos.

17. Tok rpu 3aMbIKaHUU U PA3MbIKAHUH 1IETIH.

18. Tok cmemenus. [1noTHOCTE TOKa cMmenieHus. [IIOTHOCTh MOTHOTO TOKA.

19. Iupkynsuus BEKTOpa HAMPSHXKEHHOCTH MarHUTHOro nojis H nmo 3amMkHyTOMY
KOHTYPY C YYETOM IOJIHOTO TOKA.

20. I110THOCTB PHEPTUU B JIEKTPOMArHUTHOM BOJIHE.

21. I110THOCTh MOTOKA SHEPTUU B SJICKTPOMArHUTHOM BOJIHE.

22. InTeHcuBHOCTH cBeTa. CBsI3b CO CBETOBBIM BEKTOPOM.

23. JlaBneHne cBeTa Ha MOTJIOMIAOITY IO TIOBEPXHOCTD.

24. IInockoe u chepudeckre 3epkaa.

25. SIBneHne MoJHOTO BHYTPEHHETO OTPAXKEHUSI.

26. JInazel. @opmysa TOHKOU JTUH3HIL.

217. CeeToBon IIOTOK. OyHKIHA OTHOCHUTEJIBHOU CHEKTPAJIBHOU
YyBCTBUTENBHOCTH I1a3a (PYyHKUUS BUTHOCTH).

28. Buzpl CrIeKTpOB: TMHEHYATHIHN, TIOJIOCATHIN, CIIOIIHOM.

29. EcrecTBeHHBIN CBET, MOJISIPU30BaHHBIN CBET, INIOCKOCTh MOJSIPU3ALINH.

30. Bpaienue miockocTy NoaspU3aliy BEIeCTBAMU IPU IPOXOXKACHUN CBETA.

31. ®oToH. Macca, sueprusi, uMitysibc. OCHOBHBIE CBOMCTBA (POTOHA.

32. CkopocTh IBMXEHHS ()OTOHA B BEILIECTBE.

33. JlaBneHue cBeTa Ha MOTJIOMIAIOIIYIO M OTPAYKAIOIIYIO TTOBEPXHOCTH.

34. KopmycKyJIsspHO-BOJIHOBOM JIyan3M CBOMCTB BEIIIECTBA.

35. Beruncnutes AnuHy BOJIHBI e bpoiins gactuibl Maccoit 1 r, IBMXKymIEHCs co
ckopoctbio 10 m/c.

36. KakoBa HeompeneneHHOCTh KOOPIAMHATHI SJIEKTPOHA B AJIEKTPOHHO-TYUYEBOM
Tpyoke (V=107 m/c; v=10° m/c; m=9,11.10"* xr)?

37. KakoBa HeompeaeneHHOCTh CKOPOCTH JIEKTpOHA B aToMe Boaopoaa? Pazmep
aroma 100m.

38. UeM 00BACHSIETCS HEONPEEICHHOCTh YaCTOThI U3TyUeHUs?

39. YacTuiisl 0JMHAKOBOM MIPUPOJIBI B KIIACCUYECKON M KBAaHTOBOW MEXaHHKE.

40. Mopenu siapa.

3.4. IIpoMexyTOUHAS aTTECTALMS
B cootBercTBUM Cc y4yeOHbIM TutaHoM 1o crnernuanbHocTd 20.05.01 [Moxapnas
0e30MacHOCTh MPOMEKYTOUHAsI aTTecTauuu no aAucuuiuiHe «MmxeHepHas (usuka»
npoBoAMTCS Ha | U 2 Kypce — B BUZE 3a4eTa.

Bonipocsl, BbiHOCHMBIE Ha 3a4eT (1 Kypc)
1.MarepuanpHas Touka. Cuctema orcuera. AGCOTIOTHO TBEPIOE TEIIO.

2.CKOpOCTb CpeJiHssl U MTHOBEHHAS.
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3.I1lyTe ipy MPOM3BOJIBHOIN 32aBUCUMOCTH OT BPEMEHH.

4.Yckopenue. CKOpOCTh ¥ Iy Th IIPU PABHOYCKOPEHHOM JIBH>KEHHH.

5.YckopeHue npu JIBHXKEHHH TeJla C MOCTOSIHHOW CKOPOCTBIO MO OKPY>KHOCTH
(BBIBON).

6. YrioBasa ckopocTs. HanpaBiieHne BeKTOpa yriaioBO CKOPOCTH.

7. Ilepuon n yactora BpauieHusi. CBsI3b € yII0BOM CKOPOCTBIO.

8. YrnoBoe yckopenue. CBs3b JIMHEMHBIX U YIJIOBBIX BEJIIMYMH IPU BPALICHUU
Tena (IyTh, CKOPOCTh, YCKOPEHHE).

9. 3akon HproTOHA.

10. Umnynbc Tena. BeipaxeHnue BToporo 3akoHa Hel0TOHA yepe3 uMmyJibC.

11.Cuna tsxectu u Bec tena. Cuna tperusi. Cuiia ynpyrocru.

12.Mexannueckas cucrtema. Cuiibl BHyTPEHHUE W BHEIIHUE. 3aKOH COXPaHECHUS
UMITyJIbca (MOMEHT KOJIMYECTBA JIBUJKECHHUS) B 3aMKHYTOM CHCTEME.

13.LenTp macc cucteMbl. CKOPOCTh LIEHTPA MAcC. 3aKOH JBHKEHUS LIEHTPa Macc.

14.Pabota u sHeprus. MoniHocTh. DHeprusl.

15.I1lonHas MexaHn4ecKas S3Heprus. 3aKOH COXPaHEHUs U NPEBPALLECHUS YHEPTHUH.

16.MoMeHT crIbl OTHOCUTENBHO OcH. [li1euo cuisl.

17.MoMeHT umITyJibCa OTHOCUTENBHO OCH. CBA3b C MOMEHTOM CHJIBL.

18.3ak0OH coxpaHEeHUsI MOMEHTA UMITYJIbCA.

19.MoOMEHT MHEpUMH MaTE€pUaIbHOW TOYKM M CHCTEMBl MATEPUAIBHBIX TOYEK.
Teopema IlTeiinepa.

20.KuneTtnueckast SHEprus BpalllaloIerocs Tea.

21.0OcHOBHOE YpaBHEHHE JUHAMUKH BPAILATEIbHOTO IBHKCHUS TBEPIOIO TENA.

22.MOMEHT HMIIyJbCa IpPU BPAIICHHH TEJIa BOKPYT OCH. 3aKOH COXpaHEHUs
MOMEHTA UMITyJIbca MPH BpAIICHUU Tea.

23 I'apmonunyeckue kosiebanusa. CMelnieHnue, CKOPOCTb M YCKOPEHHUE TMpu
rapMOHUYECKHUX KoJieOaHusX. AMIunTyaa koiedanuid. Ilepuoa m yactora KoseOaHUi.
YpaBHEHUsI rTapMOHUYECKHUX KOJIEOAHUM.

24 DHeprusi Tena NpU  TAPMOHUYECKHX  KOJEOAHMSX:  KHHETUYecKas,
MOTEHIMANbHAs, MOJTHAS.

25.3aryxatomue kosebanus. JuddepeHuunanbHoe ypaBHEHHUE KoJieOaHUM.
CMmelieHre TpH 3aTyXarollMX KoJieOaHUsX. AMIUIMTYAa W MEPUOJ 3aTyXarolIUuX
koneOanmii. JlekpemeHT 3aryxanus. Jlorapudmuueckuit IEKpEMEHT 3aTyXaHHs
3aTyXxaroumx KojieOaHu.

26.BreinyxaeHHble KonebaHusl. SIBieHre pe3oHaHca, pe30HaHCHAs YacToTa.

27.BonHoBoi nporiecc (BosiHbl). OCHOBHOE CBOMCTBO BCEX BOJIH. J[jlMHA BOJIHBI,
CBSI3b CKOPOCTH BOJIHBI C JJIMHOM BOJIHBI U YaCTOTOM.

28.BonHoBOE uncio. YpaBHeHue Oeryiei cepuueckoi BOTHBI.

29.0OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.

30.MneanpHblii ra3. YpaBHEHHE COCTOSIHHUS MCATIBHOTO rasza JJisl JaHHOW MacChl
ra3a (ypaBHenne MenneneeBa — Knaneiipona).

31.BbIBOJ OCHOBHOTO YpaBHEHUS MOJIEKYJISIPHO — KHHETUYECKOW TEOPUH Ta30B.

32.CpenHssi kBagpaTUdHasi CKOPOCTh MOJIEKYJ. CBsI3b CpeIHEH KUHETHUYECKOU
SHEPTUU MOCTYNATENbHOTO ABUKEHUS MOJIEKYJI C TEMIIEPATYPOH.

16



33.4Bnenust nepeHoca. 3akoH TemonpoBogHocTd Dypwe. 3axkoH Puka. 3akoH
HproTOHA 7151 CHIIBI BHYTPEHHETO TPEHUS.

34.BHyTpeHHSs1 SHEPTUs TEPMOIUHAMHYECKOW CHUCTEMBI.

35.Yucno cremneHeir cBoOOIbI MOJEKyJ. 3akoH boibllMaHa O paBHOMEPHOM
pacupeesieHuy SHEPTUU MO CTETIEHSIM CBOOObI MOJIEKY L.

36.Ilepoe Hawasio TepmoauHamuku. PabGorta, coBepiiaemas ra3oM IpHU
U3MEHEHUU €ro 00béMa.

37.Tenno€MKOCTb T'a30B: IPU NOCTOSIHHOM 00BEME U NPU MOCTOSIHHOM JABJICHUU;
CBSI3b C YUCIIOM cTereHel cBo001bl. CBsA3b MOJISIPHBIX TEMIOEMKOCTENW MEXTy COOOM.

38.Annabatnueckuii nponecc. Ilokazatens aanabdaThl, CBSA3b C YUCIOM CTENEHEH
cB000bI. YpaBHeHue [lyaccona.

39.CBs3p BHYTPEHHEN 2HEPTUU ras3a C Iokas3aTejeM aanadaTsl, TEMIEPATypou u
JIaBJICHUEM.

40.Kpyrosoii mnpomecc (umki). I[Ipsmoit m oOpartHeiii mukia. Kosadduuuent
MOJIE3HOTO JACUCTBUS JUIsl KpyroBoro mpouecca. OOpatumblii M HEOOpaTUMBII
TEPMOJUHAMHUYECKHE MPOIECCHI (IIUKIIbI).

41.Cxema nukia paboThl TEIUIOBOTO JBUTATEIS.

42.Btopoe Hauajno TepMOJMHAMUKHU (O HaMpaBJICHUU Nepexojia Termia). TeopeMa
Kapno. Huxn Kapro. KIIJI nukna Kapso.

43.IIpuBeI€HHOE KOJMYECTBO TEIUIOTHI. OHTpomnus. [IpuHuumm Bo3pacraHus
SHTPOIINH.

Bonpocel, BbIHOCHMBIE Ha 3a4eT (2 Kypc)

1. 3akon Kynona. HampaBnenue cuibl, 1eHCTBYOIIEN Ha 3apsi.

2. HanpspkeHHOCTh — 3nekTpuyeckoro  mois. IlpuHnun — cyneprno3unuu
BJIEKTPUYECKUX TTOJIEH.

3. [ToTok BekTOpa HAMPSHKEHHOCTH AJIeKTpudeckoro mojis. Teopema ["aycca.

4. PaboTa cui1 3J€KTPUYECKOTO TOJIA M0 MEPEMEILIEHHIO TOYEYHOTO 3apsia.

5. Hupkynsust BEKTOpa HaNPsHDKEHHOCTU MO 3aMKHYTOMY KOHTYDY.

6. IloTeHumanpHas PHEPrUs TOYEYHOTO 3apsia B TOJE APYTOro TOUYEYHOTO
3apsana. Ilorenuuan. PaboTta mo mepeMemieHuIo 3apsaa MEXIy TOYKaMU C Pa3HbIMU
MOTEHI[UATAMH.

7. CBSI3b MEXK/y HAIPSKEHHOCTBIO JEKTPUUYECKOTO MOJIS U MoTeHnuaaoM. CBs3b
pazHOCTH MOTEHIMAJIOB C HaIPsHKEHHOCTHEO IIEKTPUYECKOTO TOJISL.
OKBUIIOTEHIMAIbHBIE TOBEPXHOCTH.

8. DnexTpuueckoe 1mojie B JUAIEKTPUKE, HAMPSHKEHHOCTh AJIEKTPUUYECKOTO MOJI.
JuanekTpuyeckass ~ NPOHMLIAEMOCTb  Cpenbl, CBA3b  C  JUDJIEKTPUYECKOU
BOCIIPUMMYHBOCTHIO.

9. Bektop oanexkTpuueckoro cmemeHus. Teopema ['aycca st BekTopa
ANEKTPUUECKOTO CMEIICHHUS.

10. DeKTpOeMKOCTh YEAMHEHHOTO NPOBOAHMKA. EMKOCTB 1m1apa.

11. Kougencatopel. EmkocTh 1uiockoro konaeHcatopa. EMkocTh mpu
MOCJIEIOBATEILHOM U MapayieIbHOM COEIMHEHUAX KOHAEHCATOPOB.
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12. DHeprusi cUCTEMbI TOYEUHBIX 3apsA0B. DHEPTHsl 3apsHKEHHOTO KOHACHCATOpa.
DHEprus v MIOTHOCTb SHEPTUU AJNEKTPUUYECKOTO MOJIA.

13. Cuna Toka. BexkTop mIoTHOCTH TOKA, CBSA3h C CHIIOHN TOKA.

14, 3akon Oma s ydyacTKa IIEMM B HMHTETpaibHOM W muddepeHnnansHoin
dopmax. CompoTUBICHUE NHIMHIPUYECKOTO MPOBOJHUKA. 3aBUCUMOCTH YACIBHOTO
CONPOTHUBJICHUSI OT TEMIIEPATYPHI.

15. DnexTpoasuxkyias cuia. [lageHue Hanps>KeHUs Ha HEOJAHOPOIHOM y4dacTKe
nend. 3akoH Owma 114 HEOJAHOPOAHOTO y4YacTKa LENM B HHTETPAIbHON H
muddepenranbHon Gpopmax.

16. PaGora u MomrHOCTh TOKa. 3akoH JIkxoyns—JleHlla B HWHTErpajibHON M
muddepennmanbHon Gopmax.

17. MomHocTb, pa3BHMBaeMasi MCTOYHUKOM Toka. MOIIHOCTb, BbIAENsieMasl B
Harpy3ke. KoadduiimeHT none3sHoro neicTBusi HCTOUYHUKA TOKA.

18. MarautHoe TmoNe. MarHuTHas WHAYKIUSA, TPUHIMI CYTCPIIO3HIIHH
MAarHUTHBIX TTosied. CUI0BbIE TMHUM MarHUTHOTO 1oJiA. 3akoH buo- CaBapa- Jlamaca.

19. Cuna Jlopenma. 3akon Amrepa. Criia B3aMMOJIEHCTBHS ABYX OCCKOHEUHBIX
MPSMBIX TPOBOJTHUKOB C TOKOM.

20. MarauTHBIN ITOTOK.

21. TloTok BEKTOpa MAarHUTHOW WHIYKIIMA Yepe3 3aMKHYTYIO ITOBEPXHOCTb.
Teopema ['aycca mist BEKTOpa MArHUTHOM UHAYKLIWH.

22. llupkynsiiuys BeKTOpa MarHUTHOM MHIYKIMU B 110 3aMKHYTOMY KOHTYpY ISt
psIMOTO TOKa (BBIBOJM). 3aKOH IMOJIHOTO TOKA JIJIi BEKTOpAa MAarHUTHOW MHAYKIMU B u
JUIS1 HAIIPSKEHHOCTH MarHuTHOTo nosist H.

23. MarautHasi IpOHUIIAEMOCTh 4, €€ (PU3UUYECKUN CMBICIL.

24 Buner mar"etwkoB. J[unamarnetwkm. I[lapamarnetnku. DeppoMarHETHKH.
[TeTns rucrepesuca.

25 DnexTpomarauTHas HHAyKIuA. Maaykuuonusiii Tok. [IpaBuio Jlenna.

26. Camomnnykuus. HWuayktuBHocTh. WHaykTuBHOCTH coneHouga. OJC
CaMOMHIYKIIHH.

27. DHeprust MarHUTHOTO ToJIsL. [ITOTHOCTH SHEPTUM MATHUTHOTO TIOJIS.

28. Ypauenusa Makcsemia B quddepennnansuoit hopme. BonHoOBbIE ypaBHEHUS
111 HanpsikeHHocTer E u H, CKOpOCTh 37IeKTpOMarHUTHBIX BOJIH.

29. I110THOCTB PHEPTUU B JIEKTPOMArHUTHOM BOJTHE.

30. CBeToBOM BEKTOP, XapakTep KojaeOaHuii CBETOBOTO BEKTOPA.

31. /InuHa 1 yacTtoTa CBETOBBIX BOJH. CBSI3b JUIMHBI M YACTOTHI CBETOBOW BOJIHBI
B CpPEJIE U BaKyyMe.

32. UuTeHcuBHOCTH cBeTa. CBSI3b CO CBETOBBIM BEKTOPOM.

33. IIpunuun depma; onTrudeckas JJIMHA My TH.

34. Yro Takoe nuH3a? Kakas nuH3a Ha3biBaeTcs ToHKON? CoOuparoiast JIuH3a U
pacceuBaronias JIMH3a.

35. ®opmyia JTUH3HI.

36. Hurepdepenuust cBera. Dusznueckas NpuUYMHA  HUHTEp(EpeHUUH.
Korepentnasie BonHbI. PazHocTh (a3 mpu HajokeHuu AByX BoJH. WHTepdepeHIms
CBETA MPU HAJIIOKEHUHU JIBYX KOT€PEHTHBIX BOJIH.
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37. Ilpunnun I'rolirerca. BoaHoBoil ppoHT; BOTHOBAsI MOBEPXHOCTb.

38. Jludpaxius cBeta, BUABI AUPPAKIINN; OOBSICHEHHE C MOMOIIBIO MPUHITUTIA
['tolirenca.

39. Iloctpoenue 30n Openens. Judpakius Ha KPYTJIOM OTBEPCTHH U Ha KPYTIIOM
TIIICKE.

40. Mudpakuus Opaynrodepa Ha T, YCIOBUA AUPPAKIIHOHHBIX MAaKCUMyMa U
MUHHUMYyMa.

41. JIudpakipoHHas pemieTka. YCIoBHS Max W MIN ocBemeHHOCTH. Yucio
[JIaBHBIX MAKCUMYMOB.

42. ucniepcust cBeTa. Buabl CIEKTPOB: TUHEHUYATHIN, TTOJIOCATHIN, CIIONTHOM.

43. Ilornomenue cera. 3akoH byrepa.

44. Paccesnue cBeTa. 3akoH Pasest.

45. IlnockomnossipuzoBaHHbli cBeT. CTeneHb MOJSIPU3AIUU ECTECTBEHHOTO WU
MJIOCKOMOJIIPU30BAaHHOTO cBeTa. [IpoxokaeHuwe cBeTa uepe3 OAMH TMOJSpHU3aTop,
MHTEHCUBHOCTH IPOLIEAIIETO CBETA. 3aKOH Mairoca.

46. Ilomapuzaiusi cBeTa MpU OTPAXKCHUH M TPEITOMIICHHH Ha TPaHUIE IBYX
IUAIIEKTPUKOB. Yroa bprocrepa.

47. TennoBoe U3NydeHHEe. DHEpreTuyeckas CBETUMOCTh Tena. McnyckaTenbHas u
MOTJIoNIATeNIbHAS CIOCOOHOCTH.

48. AbcomotHO uepHoe Teno. Cepoe Teno. 3akoH Kupxroda.

49. 3axon Credana-bonsiiMana. 3akoH cmenienus: Buna.

50. ®opmyna [Mnanka. Dotorddext. Tpu 3axkona BHemniHero hoTodrpdexra.

51. ®opmyna DitHiTeiHa 1715 BHEnTHEro hoTodddekra.

52. ®otoH. Macca, sHeprusi, uMitysibc. OCHOBHBIE CBOMCTBA (POTOHA.

53. Onsitel Pezepdopaa. SAnepuas moaens aroma Pesepdopaa.

54. Cnextp aroma Bojgopoa. Popmyna bansmepa. [loctynater bopa.

55. CBs3b 4acTOTHI U3ITyYEHHUS C YHEPTUSIMHU YPOBHEH MPH KBAaHTOBOM IEPEXO/IE.
['maBHOE KBaHTOBOE "KCcI0. OCHOBHOE M BO30YKICHHOE COCTOSIHAE aTOMA.

56. KopmyCKkyIsIpHO-BOJTHOBOM JTyal3M CBOMCTB BellecTBa. J[JTMHA BOJHBI 1O Jie
bporiro.

57. CootHomenue HeonpeaeneHHocren ['eitzen0epra. KBantoBbie uncina.

58. Cnun. Cnme snextpona. [Ipunmnumn 3anpera [laymnm.

59. Ctpoenue siipa. JHeprusi CBsi3u B siape. [IpoTOHBI 1 HEHTPOHBI.

60. a,B,y-u3myueHus.

3.5. CutyanuoHHbIe 3a1a4

CuryanmoHHble  3a7a4dl  NpeAHA3HAYEHBI IS BBISIBJICHUS  CIOCOOHOCTH
oOydJaronmxcsi pemarh XU3HCHHbIE MPOOJEMbl C TMOMOIIBI0 MPEAMETHBIX 3HAHHM,
KOTOpPBIE OTHOCATCS K TMOHSATUID METOJAMYECKMX pecypcoB. OHU MO3BOJSAIOT
NpEeACTaBUTh MPEAMETHBIE U METalPEIMETHBIC PE3yJIbTaThl 00Pa30BaHUsSI B KOMILJIEKCE
YMEHUM ¥ HABBIKOB, OCHOBAHHBIX Ha 3HAHMIX 3a CUET YCBOEHHUS Pa3HBIX CIOCOOOB
NEeATEeIbHOCTU, METOJOB paboThl ¢ uHopmaluen. PerieHue cuTyalmoHHOM 3aaauu
npeArnoyiaraeT MOOWJIM3AIMI0 HMMEIIIMecs y OOydYaloluxcsi 3HAaHUW U OIBITa,
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IMOJIYYCHHBIX B XOJ€ O6y‘IeHI/I$I, d TAKKC HACTPOCHHUA U BOJIM JIA PCHICHHA SaﬂaHHOﬁ
HpO6J’ICMBI — TO €CTb OBITh KOMIICTCHTHBIM, YTO OTPaXacT HACOJIOTMIO BBCICHHWA
HOBBIX O6p&30BaTeJ'H>HBIX CTaHAapPTOB.

[IpuMepbl CUTYallMOHHBIX 33134 IPEICTABICHBI B BUJIC PACYETHBIX 3aJaHUN:

Ne CuryanmoHHas 3a1a4a

1 |Omnpegenuth JUHEHHBIE KWHEMATUYECKUE XAapAaKTEPUCTUKHU: TEepeMelIeCHuE,
CKOPOCTh, YCKOPEHHE KOHKPETHOTO ABMXKYLIErocs ycTporcrBa. PaccumraTh ero
TOPMO3HOM Iy Th.

2 | OmpenenuTh yIJIOBbIE KHHEMATHYECKHE XapaKTEPUCTUKH  BPAIIArOIIEroCs
YCTPOMCTBA: YroJi MOBOPOTA, YIJIIOBBIE CKOPOCTh U YCKOPEHHUE.

3 | OnpenenuTh JUHEWHBIC KUHEMATHYECKHE XaPAKTEPUCTHKU BPaIIarOIEToCcs
00BEKTa Ha OCHOBE €T0 Y3JIOBBIX XapaKTCPUCTHK.

D

OHp CACIINTh JUHAMHWYCCKUC  XAapPAKTCPUCTUKH: CHIIYy, MOMCHT CHJI JJId
KOHKPCTHOI'O YCTpOﬁCTBa.

Paccunrath OQHCPI'CTHICCKUC XAPAKTCPUCTHUKH KOJIG6JII-OIH€FOC5I TCJla

Paccunrath XAPAKTCPUCTHUKH TCIIJIOBOT'O IBHUI'ATCIIA

PaccuuTtarhs XapakTEpUCTUKHU SICKTPUUECKUX MTOJIEN

PaccuuTarh XapakTepUCTUKM MAarHUTHBIX MTOJIEN

O[O |NO| O

OHpCIICJ'H/ITB XapaKTCPUCTUKN ABHKCHUA IIPOBOAHWKOB M 3apPA’KCHHBIX YaCTHIL B
MardmMTHOM IIOJIC.

10 | Paccumnrath (1)I/IBI/ILI€CKI/IC BCJIINYHNHEI, XAPAKTCPHU3YIOIINC SABJICHHUC
BJIGKTPOMaFHPITHOﬁ HMHAYKOHH.

11 | PaccunTaTh XapaKTEePUCTUKHU IJICKTPOMArHUTHBIX KOJIeOaHUM

12 | Onpenenuth XapakKTEPUCTUKU M300paKEHUM B JIMH3aX U 3epKaJiax

13 | Paccuutate 1 onmucaTh UTOT MHTEPPEPEHIIMH KOTEPEHTHBIX BOJH, AUPPAKIUN U
MOJISIPU3ALIMU CBETA

14 | Onpenenuth XapaKTEPUCTUKH TEMJIOBOTO U3TyUSHUS

15 | PaccuuTaTth XapakTepucTUKH GoToHa, (POTOIIEKTPOHOB IIpH (hoTodhDeKTe.

4. MeTtoanueckune MaTepuaJibl, ONpeaesiionue nNpouexypbl OleHUBAHUS 3HAHUIA,
YMEHMii, HABBIKOB M (MJIM) ONBITA JeATEJIbHOCTH,
XapaKTepu3yIMX 3Tanbl GopMHUPOBaAHUSA KOMIIETEHIIUH

4.1 Ilpoueaypsbl OLleHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB
U (MJIK) ONBbITA JEeATEJTbHOCTH

Kontpons pesynbTaToB 00yueHus: OOydYaloOlIUXCs, OTallOB U YPOBHSA
dbopmupoBaHus ~ KoMmmeTeHIMH 1o  auciumuinHe — «MHxkeHepHas — uzuKay
OCYULIECTBJISIETCS. 4Yepe3 MPOBEACHHE TEKYIIEro, BBIXOJHOIO KOHTPOJEH W KOHTPOJIS
CaMOCTOSITEIHOM PabOoTHI.

@DOopMBI TEKYIIETO ¥ WTOTOBOTO KOHTPOJIS pa3padaThIBAtOTCs Kapeapoi ucxoms
U3 CICU(PUKA TUCITUTUINHBI, U YTBEP>KIAIOTCSA HA 3aceIaHnu KadeIphl.
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4.2 Kputepuu OLleHKH 3HAHUI, YMEHUI, HABLIKOB U (/M) ONbITA JeSITeJIbHOCTH,
XapaKTepHU3YIOLIHUX ITanbl (POPMUPOBAHUS KOMIIETEHIMI B IIpoLecce 0CBOCHUS
o0pa3oBaTeJbHON MPOrpaMMBbI

Omnmcanue IWIKaIbl OICHUBAHUS JOCTW)KCHUS KOMIETCHIUH 0 JUCIHILINHE
MpPUBEICHO B TaOiHIIE 6.

Tab6auia 6

YpoBeHb
OCBOCHUS
KOMIIETEHIINH

OTMmeTKa 10 IIATHOAIUIEHON CUCTEME

(3auer)

Onucanue

B8bICOKUIL

«OTJIUYHO»

«3a4YTCHO»

«3a4TEHO
(oTIMYHO)
»

OOyyaromuiics 0OHApPYKUI BCECTOPOHHEE,
CHUCTEeMAaTU4YeCKoe M TIIyOOKoe 3HaHue
y4eOHOTO Marepuana, yMeeT CBOOOIHO
BBIMIOJHATh  3aJlaHMsl, IPEAyCMOTPEHHbIE
IPOrPaMMOii, YCBOMII OCHOBHYIO
JUTEpaTypy U 3HAKOM C JOMOJHHUTEIbHOU
JIUTEPaTypo, PEKOMEHIOBAHHOM
nporpammoii. Kak mpasuio, oOydaromuiics
MPOSIBIIIET TBOPYECKHUE CIOCOOHOCTH B
MOHUMAaHUU, U3JI0)KEHUU M HCIIOJIb30BAHUU
MaTepuaia

oazoevli

«XOpOoIIo»

«3a4YTCHO»

«3aUTEHO
(xoporo)
»

OOyuaronuiics 0OHapy>Xuj MOJHOE 3HAHHE
y4eOHOro MaTrepuaia, yCHEIIHO BBINOIHSET
IPEJyCMOTPEHHBIE B IIpOrpamMMe 3aJaHMus,
YCBOMII OCHOBHYIO JIUTEpaTypy,
PEKOMEHI0BaHHYIO B IPOrpaMMe

nopozoeulii

«yZOBJIETBOPH
TEJILHO»

«3a4YTCHO»

«3a4TEHO
(ynoBneTB
OPHUTEIHHO

»

OOyuaronmiics OOHapy KU 3HaHUS
OCHOBHOTO y4eOHOro MmaTepuana B o0beme,
HEOOXOAMMOM ISl JajbHEHIel y4eObl u
npeacrosimed  paboTel 1Mo mpodeccud,
CITpaBJIsieTCs c BBITIOJTHCHUEM
MPaKTUYECKUX 3aJaHuM, TPEeayCMOTPEHHBIX
MpOrpaMMoOi,  3HAaKOM C  OCHOBHOM
JIUTEPaTypou, PEKOMEHI0BAHHOMN
MporpamMMoOi, JOMYCTUI TOTPEIIHOCTH B
OTBETE Ha JK3aME€HE WM MpU BHITOJIHEHUU
AK3aMEHAIlMOHHBIX 3aJaHuii, HO 00JazaeT
HEOOXOMUMBIMU  3HAHUSAMH  JUIsI  HX
YCTpaHEHUS noj PYKOBOJICTBOM
MpenoiaBaresis

«HEY/10B-
JIETBOPHU-
TEIHHO»

«HE
3a4TCHO»

«HE 3a4TEHO

(HeynoBmeT-

BOPUTEIIHHO)
»

OOyuaromuiics o0OHapyX Wil MpoOenbl B
3HAaHUSX OCHOBHOIO Y4eOHOro Mmarepuaia,
JOIMYCTHUII TPUHOUIIUAJIBHBIC OIINOKH B

BBITTOJIHEHUH MpeAyCMOTPEHHBIX
MPOrpaMMON MPAKTHYECKUX 3aaHUM, HE
MOXET  NPOJOJDKUTH  OOydeHHE WM
IIPUCTYTIHUTH K npodeccnoHanbHOM
JIeSTENIBHOCTH o OKOHYaHUH
o0pasoBaTenbHON OpraHu3aIuu 0e3

JOMOJIHUTEIIbHBIX 3aHATUH

21




4.2.1. Kputepum OLIEHKHM YCTHOIO OTBeTa TMPM TeKyllleM KOHTpoJie M
MPOMEKYTOYHOM aTTeCTANNHU

[Ipu oTBeTE HA BONPOC O0YUYAKOIINKCS TEMOHCTPUPYET:

3HAHUSI: OCHOBHBIX 3aKOHOB MH)XCHEPHOU (DM3HUKHU, HEOOXOTUMBIX ISl PELICHHS
npodeccHOHANbHBIX  3a/4a4, (yHAAMEHTaJbHBIX HAYYHBIX IOHATUH, TEOPUHU
KJIACCUYECKON U COBPEMEHHOMN (DPM3HMKH, COBPEMEHHON HAYyYHOU anmapaTryphl;

YMEHHUsI: IPUMEHATh METOIBI PEIICHU 3a1a4, aHAJIM3a U pacyeTa XapaKTepUCTUK
B NPO(ECCHOHANBHON JEATEIBHOCTH, HMCIOJIb30BaTh OCHOBHBIE IMPHUEMBI 00pabOTKU
AKCIIEPUMEHTAJIbHBIX JaHHBIX, PabOTaTh C HAYyYHO-TEXHUYECKOW HHQOpMAIMeEl, c
anmnaparamu, IpuoopamMu U cxeMaMu NpoeCCUOHATbHON HAIIPABIEHHOCTH U TOHUMATh
OPUHLMI WX JIEHCTBUS, OLIEHUMBAaTh TEXHUYECKOE COCTOSHHE O00OpYAOBaHMUA,
OpPUEHTHPOBATHCS B COBPEMEHHON TEXHUKE C LENbIO €€ OBICTPOr0 OCBOCHHS;

BJaJlcHHe HABBIKAMH: pa0bOThl C COBPEMEHHON Hay4YHON HHCTPYMEHTaJIbHOMN
0a30il, OCHOBHBIMH (PU3MYECKMMHU METOJAAMH aHaJIW3a M pacyera TEXHUYECKUX
YCTPOMCTB.

KpuTepun o11eHKH YCTHOTO OTBETA

OTJIMYHO 00y4Jarouuics J1eMOHCTPUPYET:

- 3HaHUE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHOM buzukw,
JEKTpUYECTBA U  MarHeTu3Ma, ONTHUKHM, MPAKTUKHM IPUMEHEHUs
Marepuana, HCUYEpHbIBAIOLIE M IOCIEAOBATEIbHO, YETKO U JIOTUYHO
u3jlaraeT  MaTrepuall, XOpOIIO OpPHEHTUPYETCs B Marepuaie, He
3aTPyAHSETCS C OTBETOM IPU BUJIOM3MEHEHHUH 3aaHUM;

- YMEHHE pellaTh 3aJjaud Ha OCHOBHbIE 3aKOHbl MEXaHHUKH,
MOJIEKYJISIPHON (PU3MKH, DJIEKTPUYECTBA U MarHeTU3Ma, ONTHKU, aTOMHOU
U SAepHON (U3MKH, HCHOJb3Yys COBPEMEHHBIE METOJAbl M IOKa3aTelln
TaKOM OLICHKM;

- YCHEIIHOE U CHUCTEMHOE BIIAJICHHE HaBbIKAMH YTEHHUS U OLIEHKH
JAHHBIX, JIOKyMEHTOB, HWHpOpMallUd TpU U3yYeHUH (PU3HUYECKUX
NPUHIMIIOB paboThl (U3MUEecKoro MasTHUKA, MasTHuka OO6epOexka,
JIETPOM3MEPUTENILHBIX TPUOOPOB, TEPMOMNAphl, EKTPHUUECKUX LENei,
CHEKTpOCcKona

X0pouo 00yyYaroIuics 1EMOHCTPUPYET:

- 3HaHHE MaTepuaa, He JI0MYCKAaeT CyIIeCTBEHHBIX HETOUYHOCTEH;

- B IIEJIOM YCIIEIIHOE, HO COJEp’Kallie OTAeNbHbIe MpoOeibl, YMEHHE
pemiaTte 3aJa4d Ha OCHOBHBIC 3aKOHBI MCXAaHWKH, MOHGKYJIHpHOfI
bu3uKH, SJIEKTPUYECTBA U MAarHeTU3Ma, ONTUKH, aTOMHON U sIIEPHOM
(GU3MKKM, HCIONB3Ysl COBPEMEHHBIE METOAbl W IOKa3aTeau TaKou
OLICHKU;

- B IIEJIOM YCIEIIHOE, HO CoJepiKallee OTAEIbHbIC INPOOENbl WIH
COIIPOBOJKIAOIIEECS] OTJCIBHBIMU OIIMOKAaMH BIIAJICHUE HaBBIKAMH
YTEHHS U OLIEHKH JAHHBIX, TOKYMEHTOB, HH(pOpMALMK [IPH U3YUEHUH
¢u3nyeckux  MPUHUUIOB  pabOThl  (U3NYECKOTO  MasiTHHKA,
AIIEKTPOU3MEPUTEIBHBIX TMPUOOPOB, TEPMOMNApbl, ANEKTPUUECKUX
LIEIIEH, CIIEKTPOCKOIIA

YAOBJIETBOPHUTEJIHbHO oOyJaroluics 1eMOHCTPUPYET:
- 3HaHUA TOJHKO OCHOBHOT'O MaTepHalla, HO HE 3HAeT JeTaliei, JOIMyCKaeT
HETOYHOCTH, JIOMYCKAaeT HETOYHOCTH B (HOPMYITHUPOBKAX, HApyIIAET
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JIOTHYECKYI0 TOCJIEIOBATENbHOCTh B  M3JIOKEHHH IPOTPAMMHOTO
Marepuana;

- B IIEJIOM YCIIEUIHOE, HO HE CHUCTEMHOE YMEHHE pellaTh 3a/Jaud Ha
OCHOBHBIE 3aKOHBI MEXaHUKH, MOJICKYJIAPHON (DU3UKH, HIICKTPUIECTBA U
MarHeTu3Ma, OINTHUKH, AaTOMHOM W SAepHOH (PHU3HKH, HUCHONb3Ys
COBPEMEHHBIE METO/IbI M [TOKA3aTENIN OLICHKU;

- B IIEJIOM YCMEUIHOE, HO HE CHCTEMHOE BIIaJICHUE HAaBBIKAMU UYTCHUS H
OLICHKM JaHHBIX, JOKYMEHTOB, WH(OpMAIMU TpU  HU3YYCHUH
¢u3nUeCKUX ~ TPUHOMUIIOB  pabOThl  (U3UYECKOTO  MAasTHUKA,
AIIEKTPOU3MEPUTEIBHBIX IPHOOPOB, TEPMOIIAPHI, TEKTPUUECCKUX IIEeTICH,
CIIEKTPOCKOIA

HEY/I0BJIETBOPHUTEIBHO | O0YYArOIIHIACS:

- HE 3HACT 3HAYMTEIHHOW YACTH NPOrPaMMHOrO MaTepuaia, III0X0
OpUCHTUPYETCS B 3aKOHAX MEXAHWKH, MOJICKYJISAPHOH (HU3UKH,
AJIEKTPUYECTBA U MarHETU3Ma, ONITUKH, aTOMHOU U SJIEpHON (DU3UKH, HE
3HAeT MPAKTHKy MPUMEHEHHS MaTepualia, JIOIYyCKAeT CYIIECTBEHHBIC
OIINOKH;

- HE yMEeT WCIOJb30BaTh METOJbI M TPUEMBl pelaTh 3aJa4d Ha
OCHOBHBIC 3aKOHBI MEXaHUKH, MOJICKYJISIPHON (DU3UKH, HJICKTPUICCTBA U
MarHeTH3Ma, ONTHKH, JIOMYyCKAeT CYIECTBCHHbIC OIIMOKU, HEYBEPEHHO,
¢ OOJIBIIUMU 3aTPYAHCHHUSMH BBITIONHSET CAMOCTOSATEIBHYIO pPaboTy,
OOJIBIITMHCTBO 33JJaHUM, MPEIyCMOTPEHHBIX MPOTPAMMON JHCIUTUINHBI,
HE BBIIOJIHEHO;

- oOyuarommiicss He BIIQJICET HABbIKAMH YTCHHSI W OIICHKH JIaHHBIX,
JIOKYMEHTOB, WH(POpPMAIMU TPU H3YYCHHH (PHU3UYCCKUX IPHUHIIMIIOB
paboThl (PU3UYECKOr0 MasSTHHKA, SJICKTPOU3MEPUTEIBHBIX MPHOOPOB,
TEPMOIIAPhI, JJICKTPUUSCKUX  IEMeH, CIEKTPOCKOIa, JIONMyCKaeT
CYIICCTBEHHBIC OIIMOKH, C OOJBIIMMHU 3aTPYTHCHHUSIMHU BBIOJIHSICT
CaMOCTOSITENIbHYI0  paboTy, OOJIBIIMHCTBO  TIPEAYCMOTPEHHBIX
IPOrPaMMOil TUCIIUIUIMHBI HE BBITOTHEHO

4.2.2. Kputepum OlleHKH BbITIOJIHEHUS] TECTOBBIX 3aJaHUIA

BrlmonHsIs TECTOBBIE 3a/1aHUs, 00yYaIOLUICs JEMOHCTPUPYET:

3HAHMA:  OCHOBHBIE  3aKOHbl  MEXaHUKH,  MOJEKYJISpHOH  (u3ukw,
TEPMOJIMHAMUKH, 3JEKTPOJUHAMUKH, TEOPETUYECKHE U SKCIEPUMEHTAIbHBIE METOJIbI
UCCIIEJIOBaHUM B (pr3MKe, METOABI pacyeTa (PU3NUECKUX BEIUUNH;

YMEHHUsI: IPUMEHATh CBOM 3HAHUS B PEIICHUU TECTOBBIX 33JaHUil HA OCHOBHBIC
3aKOHbI MEXaHUKHU, MOJIEKYJIIPHOU (PU3MKH, TEPMOJIMHAMUKH, HJIEKTPOAUHAMUKH;

BJIA/ICHHE HABBIKAMM: INPUMECHEHHUS TEOPETUYECKUX 3HAHUWA [UIsl pELIEHUs
TECTOBBIX 3aJIlaHUM.

Kpurepuu olleHKH pelIeHUs TECTOBBIX 3aJ1aHUI

OTJIMYHO oOyJaroluics 1eMOHCTPUPYET:

- 3HaHUE 3aKOHOB MEXAaHUKH, MOJIEKYJSPHON (U3MKH, TEPMOJINHAMUKH,
XOpOILLIO OPUEHTUPYETCS B Marepuale, He 3aTpyIHSETCS ¢ OTBETOM
IIPY BUJIOM3MEHEHUH 3a/1aHUN;

- YMCHHC peuaTtb 3a1a4uu Ha OCHOBHBIC 3aKOHBI MEXaHUKH,
MOJIEKYJISIPHOM (DU3HUKH U TEPMOAMHAMUKHY;

- YCHCIHOC MW CHUCTEMHOC BJIAACHHWC HABBIKAMM UYTCHHUA MW OICHKHU
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JTAHHBIX, JIOKYMEHTOB, HH(QOPMAIIMH NP PEIICHUH TECTOBBIX 3aJaHHH

XOpo1Io o0y4aroluiicsi 1IeMOHCTPUPYET:

- 3HaHUE MaTepuala, He JOIyCKaeT CYLIECTBEHHbIX HETOUHOCTEM;

- B LEJOM YCIHEIIHOe, HO COJAEp)Kalllue OTIEeIbHbIE MPOOENbl, YMEHUE
pelmars TECTOBBIE 3aJaHMsl Ha OCHOBHBIE 3aKOHbl MEXaHUKH,
MOJICKYJISIPHOIN (U3UKU, TEPMOJAUHAMUKH;

- B LEJOM YCIEIIHOE, HO COJAEplKallee OTIENbHBIE MPOOenbl WIH
COIPOBOXKIAIOIIEECS OTIEIbHBIMU OIIMOKAMU BIIAJICHUE HaBBIKAMU
YTEHUS U OLIEHKU JaHHBIX, JOKYMEHTOB, MH(OpMAIMH MPH PELICHUU
TECTOBBIX 3aJaHUI

YAOBJIETBOPHUTEJIbHO o0yJaronuiics: IeMOHCTPUPYET:

- 3HAHUI TOJBKO OCHOBHOIO Marepuaja, HO HE 3HaeT JeTalei,
JIOITYCKAET HETOYHOCTH;

- B LIEJIOM YCIHEUIHOE, HO HE CHCTEMHOE YMEHHE pelllaThb TECTOBBIE
3aJ]JaHUsl HAa OCHOBHBIC 3aKOHBI MEXaHUKH, MOJICKYJSIPHON (HU3HKH,
TEpPMOJIMHAMUKH,

- B LICJIOM YCHCIHHOG, HO HC CUCTCMHOC BJIAJACHUC HABBIKAMU YTCHUA U
OILICHKHU JAaHHBIX, TOKYMEHTOB, HH(POPMAIIUU NPU PEIICHUU TECTOBBIX
3aJaHui

HeyA0BJIETBOPUTEJIBHO | 00yyaroIuiics:

- HE 3HAeT 3HAYMTEJIBHOM 4YacTW IPOrPaMMHOIO MaTepHuasa, IUIOXO
OPUEHTHpPYETCSI B 3aKOHaX MEXaHUKM, MOJIEKYJSApHOH (u3uKHy,
TEPMOJUHAMUKUY,

- HE YMEET UCIO0JIb30BaTh METObI U IIPUEMBI PEIIATh TECTOBBIC 3alaHuUs
Ha OCHOBHBIC 3aKOHBI ~MEXaHHKH, MOJEKYJISIPHOH  (U3HKH,
TEPMOJIMHAMMKH, JIOMYCKAET CYIIECTBEHHbIE OINOKY;

- oOyuarouuiicss He BJaJ€eT HaBbIKAMH YTEHUS M OLEHKU JAaHHBIX,
JIOKYMEHTOB, HH(OpMAIMK IPU PELICHUU TECTOBbIX 3aJjaHUN

4.2.3. Kputepum olieHKH J1adOpPaTOPHBIX padoT

[Ipu BeINOIHEHUY T1a00PATOPHBIX pa0OT 00YUAIOIIHUIACS TIEMOHCTPUPYET:
3HAHUS: TEOPUH pazfena (PU3NKH, KOTOPOMY COOTBETCTBYET JaHHasi paboTa;
YMEHMsI: TPaMOTHO IPOBECTH SKCIEPUMEHT U CHATh TOKa3aHUS C MpUOOpOB, IO
pe3yJsibTaTaM 3KCIEePUMEHTA;
BJaJlecHHe HaBBIKAMHM: pPAacu€TOB OSKCIEPUMEHTAJIBHBIX JIAHHBIX C  Y4YETOM
HOTPEIIHOCTH W3MEpPEHUH, arnpoOanuu pe3yibTaToB AKCIEPUMEHTA, CAeIaTh BBIBOJ,
COOTBETCTBYIOIIHI 11€7T1 PAaOOTHI.

OTtyer no nabopaTopHOil paboTe MPOBOAUTCS KAK B MUCbMEHHOU (odopmiieHue,
MPOBEICHUE IKCIIEPUMEHTA), TaK U B YCTHOU (hopme.

KpuTepuu o11eHKH BBINOJIHEHUS JIA00PATOPHBIX padoT

OTJIMYHO 00ydJaronuics J1eMOHCTPUPYET:

-3HAHUS: TEOPUH pasnena (pU3uku, KOTOPOMY COOTBETCTBYET AaHHAs pabora,
HCYEpIBIBAIOIIE U MTOCTIEA0BATENbHO, YETKO U JIOTUYHO H3JIaraeT MaTepua;
-YMEHUS: TPAMOTHO MPOBECTH IKCIIEPUMEHT U CHATH MOKa3aHUs ¢ IPUOOpPOB,
0 pe3ysbTaTaM IKCIEPUMEHTA;

-BJIaJICHHME HAaBBIKAMH: pACUYETOB SKCIEPUMEHTAIbHBIX JAaHHBIX C YYETOM
MOTPEUTHOCTH M3MEPEHUH, anmpoOalnu pe3yabTaTOB IKCIIEPUMEHTA, CIeNaTh
BBIBOJI, COOTBETCTBYIOIIUHN 1eH PabOThI
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X0poIno 00yYaroIuics: TEMOHCTPUPYET:
-3HaHMs: TEOPUU pasjena HU3HKU, KOTOPOMY COOTBETCTBYET AaHHas pabora,
HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
-B 1IEJIOM YCIICIIHOE, HO COJEp)Kallue OTAENbHbIC MPOOENbl, YMCHHUS:
IPaMOTHO TIPOBECTH SKCICPHUMEHT M CHSTh IIOKa3aHUs C HpUOOpOB, MO
pe3yJsibTaTaM SKCIePUMEHTA;
- B LEJOM YCIENIHOE, HO COJCpiKallie OTAEIbHBIC INPOOENbl BIaJCHUE
HaBBIKAMH: PAcyeTOB 3KCHEPHMECHTAJIBHBIX JAaHHBIX C YYETOM IOIPEHIHOCTH
U3MEpPEHHH, amnpoOaluu pe3ysbTaToB dSKCIEPHUMEHTa, CAEIaTh BBIBOJ,
COOTBETCTBYIOLIUH LIS PaOOThI

Y/IOBJIETBOPUTEJILHO 00y4aroIMicst JIEMOHCTPUPYET:

- 3HAHMS TOJBKO OCHOBHOIO MaTepuaia pasjena (U3HKH, KOTOPOMY
COOTBETCTBYET JaHHas paboTa; HO HE 3HAET JeTalieH, JOMyCKAeT HETOYHOCTH,
JOIYCKAaeT HETOYHOCTH B  (DOPMYJIMPOBKAX, HApyIIaeT JIOTHYECKYIO
MOCIIEZIOBATEIHLHOCTh B U3JI0KEHUHU MaTepralia

- B IIEJIOM YCIICIIHbIC, HO HE CUCTEMHBIC YMCHHUS: TI'PAMOTHO IPOBECTH
OKCIIEPUMEHT W CHSTh IIOKa3aHWs C TPUOOpPOB, IO  pe3ysibTaTamMm
IKCIIEPUMEHTA;

- B IIEJIOM YCIICIITHOE, HO HE CHUCTEMHOE BJIAJICHUE HAaBBIKAMHU: PacueTOB
OKCHEPUMEHTAJIbHBIX ~JAHHBIX C y4YeTOM IMOTPEIIHOCTH H3MEPCHUH,
anpoOanuu pe3yJbTaTOB IKCIEPUMEHTA, CIENaTh BBIBOJ, COOTBETCTBYIOIIUI
11e7u paboThI,

HECYAOBJICTBOPUTEC/IBHO

oOyJaroluics He IEMOHCTPUPYET:

-3HaHUS: TEOPUU pa3zena GU3UKH, KOTOPOMY COOTBETCTBYET JaHHas padoTa;
-YMEHUS: TPaMOTHO MPOBECTH IKCIIEPUMEHT U CHATH MOKa3aHUs ¢ IpuOOpOB,
0 pe3yJIbTaTaM YKCIIEPUMEHTa;

-BJIQICHUC HABBIKAMH: pPaCyYCTOB OSKCICPUMCHTAJIIBHBIX IOaHHBIX C YUYCTOM
MOTPEITHOCTH M3MEPEHU, anpodanuy pe3ysIbTaToB SKCIEPHUMEHTa, CIAeNaTh
BBIBOJI, COOTBETCTBYIOIINHN I1eJTH pabOTHI.

4.2.4. Kputepum OlleHKH pellleHusi CHTYAIlHOHHOM 3a1a4u

[Ipu pemeHnn CUTYaIIMOHHOMN 3a/1a4l O0YUYaOIIMIACS IEMOHCTPUPYET:

3HAHMA: TCOPETUUECKHUE TIOJIOKEHHUS IIPEAII0IAraéMoro peleHns CUTyalluOHHON
3a/1a4M, B3aUMOCBS3b MCXOJHBIX JAHHBIX C MOJYyYaEMBIM PE3YyJbTaTOM, METOIOJIOTHIO
MIPUHATHS PEIICHUN B KOHKPETHOM CUTYyallUu;

yMeHusi: oTOUpaTh MHPOPMALIMIO, COPTUPOBATH €€ JJI PEIICHUs] CUTyalluOHHOU
3a/layd, BBISBIATH KIIOUEBBIE NPOOJEMBbI, BBIOMpPATh ONTUMAJIbHOE pEUICHUE W3
BO3MO>KHOM COBOKYITHOCTH PELIEHU;

BJIaJicHHEe HABBIKAMU: TNPHUMEHEHUS TEOPETHUECKUX 3HAHUM JUISl DPEIICHUS
KOHKPETHOM CUTYalIMOHHOM 33J]a4 HA MPAKTHUKE.

Kpurtepuu oueHku 3¢(peKTUBHOCTH PeLIeHUs] CUTYALIMOHHOM 3a1a4H

OT1auuno

00y4aronuiicss AeMOHCTPUPYET:

— IIPaBUJIBHBIN OTBET HA BOIIPOC 33a4H;

— OJIPOOHO, TIOCTIEIOBATENBHO, TPAMOTHO OOBSICHEH XOJ €€ PEIICHUs;

— pelmIeHHe TOJKPEIUIEHO CXEMAaTHYCCKUMHU  H300pOKEHUSMU U
JEMOHCTpAIHSIMU;

—  TMpaBWIbHOE ®W  CBOOOJHOE  BlajgeHuWe  MpodhecCHOHATBHOU
TEPMHHOJIOTHEH;
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— IIPaBHUJIbHBIC, YETKUE U KPATKWE OTBETHI HA lIOHOIIHI/ITCJ'IBHbIC BOITPOCEI.

Xopomo

00yJaromuiicst IeMOHCTPUPYET:

— IIPaBUJIBHBIA OTBET Ha BOIIPOC 3a1a4H;

~ XOA pemieHus MoApoGeH, HO HEeIOCTATOYHO JIOTMYEH, ¢ eNUHUYHBIMA
OmHOKAMH B J€TalAX, HEKOTOPBHIMH 3aTPY[AHEHHSMH B TEOPETHUECKOM
000CHOBAHUH;

— CXEMaTHYeCKHX H300paXKeHUAX WU JICMOHCTPALUAX  TIPUCYTCTBYIOT
HE3HAYUTEIIbHbIE OUTMOKH ¥ HETOYHOCTH;

— OTBETHI Ha JIOMOJIHUTE/ILHBIE BOIIPOCHI BEPHBIE, HO HEAOCTATOUHO YETKHE
M KpaTKHe.

YJIOBJICTBOPHTCJIBHO

o0yuaronuiics I€MOHCTPHPYET:

— OTBET Ha BOIIPOC 3aJ]auy JIaH IPaBHIILHO;

~ 00BsICHEHHE X014 PEelIeHHs HEIOCTATOYHO TTOJTHOE,
HEIIOCJIeI0BATENILHOE, ¢ OIHMOKAMH, CIT1a0bIM TEOPETHYECKAM
000CHOBaHHUEM;

— CXeMaTHYeCKHe H300paKEHHUsI ¥ IEMOHCTPALNHA KO0 OTCYTCTBYIOT
BOBCE, TM00 CoJepIKaT NPHHIMITHAILHBIE OIIHOKH;

— OTBETHI Ha JIONOJIHUTEIbHbIE BOTIPOCHI HEAOCTATOYHO YETKUE M COAEPIKAT
OomuOKHU B AeTaISX.

HeynoBaerBopure/ibuo

obyJaromuics:
— OTBET Ha BONPOC CUTYALMOHHOH 3a/1a4 J1aH HEMPABUIILHO.

Paspabomuuxu: cmapwuii npenodasamens, Poincosa E.B.
. / (noamnuce)
oouenm, Kouenaeecxkan K.B. ,

(Wédmnich)
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