- I/Ichop

52868

s OMWH’WCTEPCTBO CEJIBCKOFO XO35IHCTBA POCCUICKOM ®EJAEPALIUA

| ®UO: (nosbes [ImMutpuit AJ‘IeKcaHLI,DOBVI'-I

Denepabuoe focy1apeTBeHHOE 010UKeTHOE 00PA30BaTEIbHOE YUPEKICHHE
BbICHIEro o0pazoBanus

OHEHOYHBIE MATEPHUAJIBI .,

Jucuurninaa

Hamnpasnenue noarotoBku 35.03.06 ArponnskeHepust

HanpasiienHocts (mpoduib)  ArpopoGoTOTeXHHKA H HHTELICKTYa/IbHbIe

KBanudukanus

BBIIIyCKHUKA Bbakanasp

HopmaTuBHbIii cpok 4 ropa

o0yueHus

®opma obydeHus oYHast

Kadenpa-paspaboruunx Huxenepnan pusnka, ssiekrpoobopyaosanue
H 3J1eKTPOTEXHOJIOTHH

Benymmii npenonasarens Kouenaesckan K.B., nouenr

Paspabomuuxu: cmapwuii npenooaeamens, Poisicosa E.B. %

wCapatoBeknii rocyxapcTBeHHbIl arpapHbIil yHHBEpPCHTET
umenn H.U. BaBuiosa»

/Tpymkun B.A./
« 3 "/(MW& 207/4r.

4]

OUIUKA

cucremsl ynpasiaenns B AIIK

(x%{rm%)
oouenm, Kouenaeeckan K.B. 7
/(Mnnncs)

Caparos 2022




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, OMpeIeNione Ipoueaypsl 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 usyueHus: AMCUUIIIHHBI « DH3MKa» 00ydaromuecs, B COOTBETCTBUU
¢ ®I'OC BO no Hanpasnenuto noarotoBku 35.03.06 ArpouHxeHepusi, yTBEPKIECHHOTO
npukazoM MuHHucTepcTBa oOpazoBanusi u Hayku P® ot Ne 813 or 23.08.2017,
(opMUPYIOT CleTyIOIINe KOMIIETECHIINY, YKa3aHHbIE B Ta0nuie 1.

Tabauma 1
@®opMHUpoOBaHHE KOMIIETEHIMH B MpoLecce H3yYeHUs: TUCHHIIIMHBI
«Pusuka»
Kommerenus Nuaukaropel Drarnsl Bunarnl O1ieHO4YHbBIE
JIOCTYKCHMS dbopmupoBaHUs | 3aHATHHA IS CpeacTBa st
KOMIIETEHIINHN KOMITETEHITNN B | OpMUpPOBaH OLICHKU YPOBHSI
npoiecce us c(hOopMUPOBAHHOCTH
ocsoeuuda OIIOIT | kommereHIM KOMIIETEHIIN U
(cemecTtp) u
Kon HaumenoBanme
1 2 3 4 5 6
OIIK-1 | Cnocoben OIlK-1.2 — 1 JIEKIUH, JIOKJIa,
pelarb Pemraer tumoskle nabopaTopHBI | TabopaTopHast
TUIIOBEIE 3aaun PU3UKA B € 3aHATHA, pabora,
3aJ1a49u npo¢eCCHOHAIIbH MPAKTUYECKH | KOHTPOJIbHAS
npodeccuoHalb | 0¥ IeATeIbHOCTH € 3aHATUS pabora
HOH
JIeITSILHOCTHU
Ha OCHOBE
3HAHUH
OCHOBHBIX
3aKOHOB
MaTeMaTHYeCKHU
XU
€CTECTBEHHBIX
HayK ¢
MIPUMEHEHUEM
nH(}OPMALIMOHH
o-
KOMMYHHKAITIO
HHBIX
TEXHOJIOTHH
[Ipumeuanue:

Nudopmaruka,

Kommerennust OIIK-1 — Takke Qopmupyercss B X0/i€ OCBOSHUS JUCIUILIINH:
Marematuka (0a30Bblii ypoBeHb), [IpukiiagHas MareMaTka B arpOUHKEHEPUH, XUMU,

I'mppasiuka,

TermnorexHuka,

Mexanuka,

Muxkporpoueccopsl U

CIIEHHAJIBHBIE AIIEKTPOHHBIE YCTPOMCTBA, DJIIEKTPUUECKUE MAIIUHBI U UCTIOJIHUTEIIbHBIC
MeXaHU3Mbl, J[eTanu u KOHCTPYKIUSl arpopoOOTU3MPOBAHHBIX CPEACTB U KOMILIEKCOB,
TaK)K€ B XOJI€ 3allIUTHI BBIMTYCKHOM KBaTU(UKAITMOHHON PabOTHI.




2. OnucaHue noxka3arteJieii U KpuTepreB OLIEHUBAHUA KOMIIeTeHIM I
HA Pa3jIMYHbIX dTanax ux GopMUpPOBaHHs, ONIUCAHHE LKA OLCHUBAHUS

Hepequb OLCHOYHBIX MaTepHuajioB

Tabnuna 2
No Haumenosanue Kpatkas xapakrepuctuka [IpencraBnenue
/i OIICHOYHOT'O OIICHOYHOT'0 MaTepuaia OLIEHOYHOT O cpeacTea B OM
MaTepuaia

KOHTpOJIbHAsA paboTa

CPENCTBO MIPOBEPKU YMEHUN
IIPUMEHSTD [TOJIyYCHHBIE 3HAHUS
JUIS pelleHus 3a1a4
OIPEEIIEHHOr0 THIIA 10 Pa3Aeily
WJIM HECKOJIBKUM pa3jenam

KOMIIJICKT KOHTPOJIbHBIX
3aIlaHI/II7[ 110 BapuaHTaM

JOKJIag

MPOJIYKT CAMOCTOSITEIbHOM paboThI
CTYJIEHTa, MIPEICTaBISIONINI cOO0M
MyOJIMYHOE BBICTYIIJICHUE 110
MIPEACTABJICHHUIO NTOJYYEHHBIX
pe3yJIbTaTOB PEIICHUS
ornpeaeneHHol yueOHo-
IIPAKTUYECKOH, yueOHO-
MCCJIEI0BATENbCKOM UM HAyYHOU
TEMBI

TEMBI JOKIaJ0B

nabopaTopHas pabota

CPEICTBO, HAIIPABIECHHOE Ha
M3y4YEHUE IIPAKTUYECKOI0 X014 TEX
WJIU UHBIX IIPOLIECCOB,
HCCJIEIOBAHME SIBJICHUS B PaMKax
3aIaHHOY TE€MBI C IPUMEHEHUEM
METO/I0B, OCBOCHHBIX Ha JICKLHSX,
COIIOCTABJICHUE ITOTYYEHHBIX
PE3yIBTATOB C TEOPETUIECKUMHU
KOHILICTIUAMU, OCYLIECTBICHUE
MHTEPIPETALMH MOJyYEHHBIX
pe3yabTaToOB, OLICHUBAHUE
IIPUMEHUMOCTH TIOJTyYEHHBIX
pe3yabTaTOB Ha IIPAKTUKE

nabopaTopHbIe PaOOTHI

MPAKTUYCCKOC CpEACTBO, IPHU KOTOPOM CUTyalMOHHBIC 3aa4u
3aHATUC MMPOBEPACTCA YMCHUC IPUMCHSATH

MMOJIYUYCHHBIC 3HAHUSA JJI PCIICHUA

3aaa4 OIpCACJICHHOTO THUIIA 10

pasacilty ujin HCCKOJIbKHUM pa3jciiaM
CO6CCC,Z[OB3.HI/IC CpeaACTBO KOHTPOJIA, BOIIPOCHI IO TCMaM

OpraHM30BaHHOE KaK CITCIHaTbHAS
Oecena eaaroruaeckoro
paboTHHKA C OOyJArOIIMMCS Ha
TEMBI, CBS3aHHBIE C U3y4aeMOn
JTACIUIIIMHON Y PaCCYUTAaHHOM Ha
BBIICHCHHE 00beMa 3HAHMI
00y4aroIIerocs Mo OnpeIeICHHOMY
paszzaeny, TeMe, mpobiemMe u T.11.

AUCHUITIIINHBI:

- IEPEYEHB BOIIPOCOB IS

BXOIHOI'O KOHTpOJ’I?I

- NEPEYEHb BOIPOCOB IS
YCTHOTO OTpoca

- 3aJaHus A
CaMOCTOSTCILHOM
paboThl




IIporpamMmma oueHUBaAaHUA KOHTPOJIMPYEMOii TMCHUIIIHHbI

Tabmuma 3
Ne Kontponupyemsie Konx koHTpOmpyemoi HaiMeHOBAMME
pasieibl KOMIIETEHIMH (WU ee
/i OLICHOYHOTO CPEJICTBA
(TeMbl TUCIUTIIIUHBI) YacTH)
1 2 3 4
1 | Mexanuka naboparopHass ~ pabora,  CHTyal[MOHHAas
3aja4a, KOHTPOJIbHAs paboTa
2 | MonekynsapHas gu3uka u naboparopHass ~ pabora,  CHTyal[MOHHAas
TEPMOIMHAMHKA OIK-1 3aja4a, KOHTpOJIbHAs paboTa
3 | DnexkTpoauHaMuKa naboparopHass ~ pa0oTa,  CHUTyalllOHHAs
3ajaua
4 | BomHoBasi W KBaHTOBas naboparopHass ~ pa0oTa,  CHUTyalllOHHAas

OIITHKa

3a/lava, KOHTPOJIbHAs pa60Ta, JOKJIagd

Onucanne nmokasareseil 1 KpuTepueB OLCHUBAHUA KOMIIETCHIMH MO TUCHUAIIINHE
«®@u3nka» Ha Pa3jJIMYHBIX ITAnax ux (OpMUPOBAHNS,

OIIMCAHHC IIKAJ OICHUBAHUA

Tabauua 4
Kon WNuaukatopsl [Tokazarenyn v KpUTEPHUU OILICHUBAHMSI PE3YJIbTaTOB O0yUEHUS
KOMIIETEHIIU | JOCTUXKCHUSA HUKE IIOPOTOBBIA | IIPOJBUHYTHIN BBICOKHH
U, JTaIlbl KOMIIETEHITH MIOPOTOBOTO YpOBEHb YPOBEHb YPOBEHb
OCBOEHUS YpOBHS (ynosnerBopu (xopor110) (oTaM4HO)
KOMIETEHIIN (HeyoBneTBOpHU TEJIbHO)

u TEJILHO)

1 2 3 4 5 6
OIIK-1, OIlK-1.2 — oOyuaromuics oOyuaromuiic | oOydaromuiic | oOyJaronuic
1 cemectp pemaer HE 3HAET b s o

TUIIOBBIE 3HAYUTEIIbHON JEMOHCTPHUPY | JEMOHCTPHUPY | JEMOHCTPUPY
3a1a4u qacTu €T 3HaHU €T 3HaHUe €T 3HaHHe
bu3UKY B MIPOTPAMMHOI0 TOJBKO Matepuasia i | pu3nUecKux
npodeccuoHan | MaTepuana, OCHOBHOT'O YMEHMUS SIBJICHUH,
bHOM IJI0XO0 MaTepuana, pelieHus MPaKTUKU
JEATEIIBHOCTH | OPUEHTUPYETCS B | HO HE 3HAET TUIIOBBIX IIPUMEHECHHUS
bU3IIECKUX JIeTanew, 3aja4, He Marepuaia
ABJICHUSX, HE JIOITYCKaeT JIOITyCKaeT IUIS PEILIEHUs
3HAET NPAKTUKY | HETOYHOCTH, | CYLIECTBEHHBI | (PU3MUECKUX
IIPUMEHEHHUS JIOITYCKaeT X 3a]1a4 B
MaTepuaa, HETOYHOCTU B | HETOYHOCTEH | mpodeccrona
JIOTTYCKaeT (bopMyIHpOBK JIBHOU
CYILIECTBEHHbBIE ax, HapyIaeT NesITeIbHOCTH
OLIMOKH B JIOTUYECKYIO ,
pellleHny 3aa4 | MoCcJIeoBaTeN HCYEpIBbIBAIO
BHOCTD B e u
U3JI0KEHUU nocJie10BaTes
IIPOrPaMMHOT BHO, YETKO U
0 Marepuana JIOTUYHO
U B PELICHUH U3J1araer

3a1a4

Marepua,




XOpOIIO
OPUEHTUPYETC
B
Marepuasie,
HE
3aTpyAHSAETCS
C OTBETOM
npu
BUJIOM3MEHEH
WU 3aJaHui

3. TunoBble KOHTPOJILHBbIE 32/IaHNSI WA MHbIe MAaTEPHAJIbI, HEOOXOAUMbIE ISl
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapakTepu3yuux 3Tanbl GopMHUpOBaHUSA KOMIIETEHIUH B MPoLiecce 0CBOCHUS
00pa30BaTeJbHOM POrPAMMBbI

3.1. BxogHoli KOHTPOJIb
BxogHoll KOHTpOJIb SIBISIETCS KOHTPOJEM OCTAaTOYHBIX 3HAHUU 10 (U3HKE,
M3YUYEHHOU 00YyUYaloIUMHUCS B YUPEXKICHUSIX OCHOBHOTO O0IIEro 00pa3oBaHus.

IIpumepHbIN IEepeYeHb BONPOCOB

1.Ilepemenienue.

2.MrHoBeHHas CKOPOCTb.

3.Yckopenue.

4. [IeHTpOCTPEMUTEIBHOE YCKOPEHUE.

5. 3akonsl HproTOHA.

6. Cuia ynpyroctu. 3akoH ['yka.

7. Cuibl TpEHUS.

8. Mexanuueckas pabdora.

9. 3aKOH COXpaHEHUs SHEPTUU.

10. OcHOBHOE ypaBHEHUE MOJEKYISIPHO-KUHETHYECKON TEOPHH.

11. YpaBHeHUs COCTOSIHUS UAECATBHOTO Ta3a.

12. IlepBblii 3aKOH TEPMOJUHAMUKH.

13. DnexTpuueckue 3apsbl.

14. Hanpsi>K€HHOCTb AJIEKTPUUECKOTO 1oJIs. HanmpsiKeHHOCTh MOJIsi TOYEYHOTO
3apsna.

15. TloTennuan anekTpudeckoro noJjis. [loTeHmuan moss To4eyHoro 3apsa.

16. Dnexrpuueckuit Tok. Cuma Toka.

17. 3/C. 3akon Oma Jy1st TOJIHOW 3aMKHYTOW LIETIH.

18. 3akon Amrmepa. Hanpasnenne cuiisl Ammepa.

19. SIBneHue u 3aKOH AIEKTPOMATHUTHON MHIYKIIHH.

20. 3aKoHBI OTPAKEHUS CBETA U MPEIOMIICHUS CBETA.

3.2. lokaaambl



€ro

Jlokam — MpOAYKT CaMOCTOSITEIBHON pabOThl 00YJaIOMIEroCs, YUNTHIBACTCS KaK
TBOpUeckasi pabora. PexkoMeHmyemass TeMaTWka JOKJIAJO0B TIO JUCITUIUIIMHE

npuBeeHa B TabmuIe 5.

Tabmmia 5
TeMbl 10KJIAIOB, peKOMEHyeMble K HANMMCAHUIO MPH U3yYeHHH TUCIHUATLITMHBI «DU3HKa»»

Ne n/mt Tembl 1OKIIa0B
1 2

1. HeunnepuuanbHble CUCTEMbI OTCUETA.

2. CHJIbI HTHEPIIHH.

3. LlenTpoOerkHasi cujia MHEPLUHU PU BPAIIATEIbHOM JBHKECHUH.
4, ["'upockorsbl.

o. Cuiia Kopuosnuca.

6. 3aBUCUMOCTb YCKOPEHHSI CUJIbI TSPKECTH OT IIUPOTHl MECTHOCTH.
7. Kocmuueckune cKkopocTu.

8. CroxeHre rapMOHHYECKUX KOJICOaHUH.

9. buenus.

10. | U3mepeHue naBieHUE B TEKYIIEH JKUIKOCTH.

11. | [IpuMeHeHHe K JBH)KEHUIO JKUIKOCTH 3aKOHA COXPAHEHUs UMITYJIbCa.
12. | JIBwxeHHE TeN B )KUIKOCTSX U ra3ax.

13. | Dddext HJomnepa.

14. | 3akoH pacupejesieHHs] MOJIEKYJI I'a3a IO CKOPOCTSIM.

15. | Pacuopenenenus Makcpeiuia u bonbiimana

16. | bapomerpuueckas popmya.

17. | IlepechlllieHHBIH ap U NeperpeTast )KUAKOCTh

18. | CxxuxeHue ra3os.

19. | TertoBo€ NBMKECHHE B KPUCTAIIAX.

20. | TenynoeMKOCTh KPUCTAJLIOB.

21. | JlaBneHue 1oja M30THYTOM MOBEPXHOCTHIO KHJIKOCTH.

22. SIBneHue Ha TpaHUIIe KUJIKOTO U TBepAoro Tes. CMaunBaeMoCTb.
23. | KanumuisipHble siBIEHUSL.

24. | VicnapeHue U KOH/ICHCAIIHSI.

25. | IlnaByieHue U KpUCTAJLTU3ALIMSL.

26. | dImarpamma coctosius. TpoitHast TOUKa.

27. | DymexTpocraTUvecKasi SKpaHUPOBKA. 3a3eMJICHHE.

28. | CompoTHBIIEHHE CILUIABOB.

29. | IIpe303JIeKTPHKH.

30. | MarautHoe nosie AaBuxyuerocs 3apsaa. Onbsitel Poynanaa u DiixeHBanba.
31. | I'ma3 kak onTHyecKasi CHCTEMa.

32. | bin3opyKocTh M JaJIbHO30PKOCTb.

3.3. KoHTpoubHbIe padoThI
KoHTposnbHbIE paboThl MPOBOASATCS BO BpeMs PYyOEKHBIX KOHTPOJIEH, TeMaTHKa

KOHTPOJIBHBIX pa0OT 0OyCJOBJIEHAa TEeMaTUKONW pyOekHOTO KOHTpoussi. KommdecTBo

Bapu

anToB 3amanuii — 10.

1 koHTpOJIbHAS paboTa
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3ananue Ne 1
1. IlepBeiii 3ak0H Hpr0TOHA M MOHATHE HHEPLUAIBHON CUCTEMBI OTCYETA.
2. YckopeHue: OmpeneiIcHUE, CIWHUIBI pa3MepHOCTH, (HOpMyIBl s
ONpeaeeHUs, ONPEACIICHUE HAIPABICHUS.
3. 3aKOH COXpaHEHUs UMITYJIbCa.

4. Pagnyc — BEKTOp TOYKM HU3MEHSIETCS MO 3aKOHY F:2t37+4t]+3E. Haittn

CKOPOCTh V TOYKH

5. Temo pBWxkeTcss MO KPUBOJMHEWHOW TPACKTOPUM IO YACOBOM CTPEINIKE C
YBEIIMUCHHEM CKOpPOCTH. M300pa3uth 3TO JBMKEHHE M BEKTOP TAHIE€HIUAIBHOTO
YCKOPEHHUS.

6. Temo maccoit 1 kr, ABWXKyIleecs TOPU3OHTAIBHO CO CKOpOCThiO 1 M/c,
JNOTOHSAET BTOpoe Teno maccoil 0,5 Kr W HEynpyro CTajJKuBaercs ¢ HUM. Kakyto
CKOpOCTb IOJIy4aT Teja, €CIM BTOPOE TEJIO 10 COYAAPEHUS CTOSIIO HETOIBUKHO.

7. CkopocTh JABWXEHHMS Tella yBenuuuiachk B 2 pasza. Kak m3aMeHunach ero
KHUHETUYECKasi SHEPTHs?

1) Kunerndeckas sHeprus yBeIn4uIach B 2 pas3a

2) Kunetnueckast 3HEpIHsl yMEHBIIIHIACH B 2 pa3a

3) Kunetnueckast sHEprusl yBeIUUMUIach B 4 paza

4) Kunetnueckas SHEPrUs HE N3MCHHIIACH

8. Onpenenuth mepruoa KoneOaHuid GU3MIECKOTO MASITHUKA, MPEACTABIISIONIETO
co0oii cTepxeHb JIMHON 1 M, MOABEHMIEHHOTO 3a OJWH M3 KOHIIOB M COBEPIIAOIIETO
rapMOHUYECKHUE KOJICOAHUSI.

2 KOHTpOJIbHAs paboTa
3anganue Ne 1

1. MonekynsapHO-KMHETUYECKAS] TEOPUS.

2. N3oTepmuueckuii mpouecc. 3akoH boins-Mapuorra. U30TepMbl.

3. IIlpumenenue 1 Hayana TEpMOJIMHAMUKHN B U30XOPHOM MPOILIECCE.

4. NneanbHas teroBas maimnHa. KITJI uaeanbHOM TENI0BON MaIlIUHBI.

5. Kucnopon, Haxomsumiica npu aasnenun 0,5 MlIla n Ttemneparype 350 K,
MOJBEPIVIM M300apHOMY PACIHIMPEHHUI0 OT oObema 21 10 oObema 3. Omnpenenursb
paboTy, COBEpIIEHHYI0 Ta30M, HW3MEHEHHE BHYTPEHHEW OSHEPrud U KOJIMYECTBO
TEIJIOThI, COOOIIIEHHOE Ta3y.

6. OnpenenuTh KOJTUYECTBO BEIIECTBA M YUCIIO MOJIEKYJ a3oTa maccoi 0,2 K.

7. Ilpu yBenum4eHnu cpeHel KBaApaTUYHON CKOPOCTH MOJIEKYJI UI€aTbHOrO Ta3a
B JIBa pa3a U YMEHBIIIEHUH KOHIIEHTPALlUX MOJIEKYJI B JIBa pa3a JaBJICHUE ra3a

1. yBenuunred B 4 pasza 2. yBenu4uTCs B 2 pasa

3. yMEHBIIUTCS B 2 pa3a 4. HEe UBMEHUTCS

3 KOHTpOJIbHAS paboTa
3ananue Ne 1

1. DnexTpudeckuit 3aps. 3aKOH COXpaHEHHUS 3apsia.
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2. Tpu OAMHAKOBBIX COMPOTHBIICHUS BETMYMHON R Kaxkmoe coeanHEHbI NByMs
crnocobamu. OmnpeaenuTs, B KAKOM Cllydae CONpoTHBIEeHUE 1ienu 6osbine. Ha ckonpko?

L1

A T

L1

3. SIBieHue 1 3aKOH CAMOMHIYKIIUH.

4. N300pa3ute MarHuTHOE MOJI€ OCTOSHHOTO MarHUTa.

5. Beibepure npaBuiIbHBIN OTBET:

[1pu HOpMaBHON IHcTIepCHU a0COTIOTHBIN TTOKA3aTelNb MPEJIOMIICHUS CPEIbl

a) BO3pacTaeT ¢ pOCTOM JUIMHBI BOJIHBI; 0) YOBIBAET C POCTOM JTMHBI BOJTHBL;
B) BO3PACTaeT C pOCTOM YaCTOTHI CBETA; I') YOBIBACT C YMEHBIICHUEM JUIMHBI BOJIHBIL;
1) HE U3MEHSIETCH.

6. Paccrossane mexnay 3apsgamu 2 HKi u -2 HKi paBHo 20 cm. Onpenenure
HANPSKEHHOCTB TO0JIsA, CO3/IAaHHOTO 3apsA/IaMU B TOUKE, HAXOAILIEHCS Ha pacCTOsIHUU 15
CM OT nepBoro u 10 cM OT BTOPOro 3apsja.

7. Ha MeTamuyecKyro IJIaCTUHY HalpaBiieH MOHOXPOMATHUUECKUN IMMyYOK CBETA C
gactortoi 7,3-10% T'u. Kpachasa rpanmuna ¢orosddexra mis manHoro marepuana 560
HM. OnpenenuTh MaKCUMaIbHYI0 CKOPOCTh (POTORTIEKTPOHOB.

3.4. JlabopaTopHas padora

TemaTtuka nabopaTopHbIX paboT ycranaBiuBaeTcs B cootBerctBun ¢ ®I'OC BO
10 JTAHHOMY HAIpaBJICHUIO MMOJTOTOBKH U pabouei mporpaMMoi TUCIUILTAHBI.

KonuyecTBo BapuaHTOB 3aJaHMil KaK IPaBUJIO COOTBETCTBYET KOJIUYECTBY
00yJaroImxcs.

Ilepeyenn Tem J1a0OPATOPHBIX PadoOT
- OCHOBBI U3MEPEHHI U 00PAOOTKHU PE3yJITATOB (PU3UUECKOTO IKCIIEPUMEHTA
- Masrauk O6epOeka
- OmnpeneneHue BIaXHOCTU BO3/1yXa MCUXPOMETPOM
- HM3ydeHue 3neKTporU3MEpPUTENBHBIX TPUOOPOB
- 3aKOHBI TEIIOBOTO M3NTydyeHusl. PacipesiesieHust 3JHEpTruu B CIIEKTPE U3ITyUYECHHUS
JaMIIbl HaKaJUBaHUS
JlaGopatopHble pabOThl BBHIIOJIHSIOTCS B COOTBETCTBHUM C METOJWYECKUMU
YKa3aHUSMH IO BBITIOJIHEHUIO J1a00paTOPHBIX padOT MO JUCHUILUINHE « DU3UKaY.

3.5. Py6e:xHblii KOHTPOJIb
PyOexxHbIii KOHTPOJIb MPOBOJUTCS 1O UTOTAM HM3YUYEHUS HECKOJIBKUX Pa3/IesioB
JUCIUIUIMH B COOTBETCTBHHM C palodeil MporpaMMoOl AUCIUIUIMHBL. PyOexHbIN
KOHTPOJIb IPOBOJIUTCSI B TUCbMEHHOM (hopme.
Bonpocsl pyoeskHOro kouTposist Ne 1

Bonpocwi, paccmampusaemvie na ayOumopHuLX 3aHAMUIX



1. KunemaTuueckue  XapakTEepUCTHKM  JBWKEHHUA:  TPAaeKTOpHUsA,  IyTh,
NepeMENIEHUE, CKOPOCTh, YCKOPEHHE.

2. [IpocTeiimme  BuABl  JIBWKCHUSA: MOCTYNAaTEIbHOE,  BpalllaTelIbHOE,
KoJiebaTesbHoe.

3. [lapameTpsl MOCTYNATENIbHOTO JABH>KEHUSI.

4. TTapameTpbl BpamateabHOro JBHKEHHsS. CBS3b YIJIOBBIX U JIMHEWHBIX
BEJINYMH.

5. 3akonbl HeloToHA.

6. OCHOBHbBIE JTUHAMUYECKHE XapaKTEPUCTUKU: Macca, Cuia, UMIYJbC, padora,
MOUIHOCTb.

7. Buapl MexaHU4eCKO# SHepruu. 3aKOH COXPAaHEHUS SHEPTUH.

8. [lunaMuueckre  XapakTepUCTUKUA  BpallaTeNbHOIO  JBUXKEHUS: MOMEHT
WHEPLUN, MOMEHT CHJIBI.

9. OcHOBHOW 3aKOH JUHAMHKH BPaIIaTEIbHOTO JIBHXKEHUSI.

10. Kunetnueckasi sHEpTrHs BpaliaTeIbHOTO IBHYKEHUSI.

11. ®usnyeckuidi U MaTeMAaTHYECKUl MasTHUKH. DOpMyJibl [ BBIYMCICHUS
nepuoja KojaeoaHuit MasiTHUKOB.

12. TloBepxHOCcTHOE HaTsHKeHUE. Crila TOBEPXHOCTHOTO HATSKEHHUS.

13. CmauyuBaHuE 1 HECMayHBaHHE.

14. Kanunnsapuseie siiaenusi. @opmynel Jlamnaca u bopenu-XKropena.

15. VYpaBHeHHE HEPA3PBIBHOCTU CTPYH. Y paBHeHHE bepHym.

16. PeanbHas xxuakocts. JlamuHapHOE U TypOYJIEHTHOE TE€UCHHUE KUIKOCTH.

17. 3akown [lya3zeiins.

BOI’IpOCbl 0I5l CAMOCMOSIMENIbHO20 U3ydeHusl

1. Tapmonuueckue koneOaHus. Y paBHEHUE TAPMOHUYECKUX KOJIeOaHUl B
oO1eM BUfe.
Buapl nzmepenuii.
I'pagueHT pu3HUecKOoil BETUYUHBI.
[IprHIMD oTHOCHUTENBHOCTH [ 'anmunes n DUHITENHA.
Teopus Diiepa.
Bec tena. Yckopenne cBoOoaHOTO najenus. HeBecoMocTs.
Cuna Kopuonuca.
Pabota npu BpamareabHOM JBUKEHUU.
[ToTeHuuanbpHas 3HEprus ynpyro 1eGopMUpPOBAHHOTO Tela.
10 [ToTeHumanbHast SHEPTUs B TPABUTALMOHHOM I10JI€.
11. BosiHOBBIE MTPOIIECCHI.
12. 3Byk u ero BocmpusaTue. Y IbTPa3BYK.

©CoOoNDOThWD

Bonpocsl py0e:kHOTro KOHTpOJIst Ne 2
Bonpocwi, paccmampusaemvie Ha ayOumopHbuIX 3aHAMUIX
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1. OCHOBHBIE NOJOKEHUS MOJEKYISIPHO-KMHETHYECKOU TEOPHH.

2. OU3NYECKUI CMBICIT TEMIIEPATYPhI U TaBJICHHUSL.

3. Uneanbubiii ra3. OCHOBHbIE YpaBHEHHUS KHHETHUYECKOW TEOPHH HJCATBHOTO
ra3a: ypasHenus Knaysuyca u bonpnmana.

4. YpaBHEHHE COCTOSIHUS UICATBHOTO U PEATbHOIO rasa.

5. DKCEpUMEHTAJIbHBIEC TA30BbIC 3aKOHBI.

6. BuyTpeHHss sHeprus rasa, >KUJKOCTH U TBEPAOro Teja.

7. IlousTHEe O CTENMEHAX CBOOOIBI.

8. 3aBUCUMOCTb BHYTPEHHEHN SHEPTUH OT YKCIia CTENeHEeNH CBOOOIbI MOJIEKY .

9. TennmoemkocCTh raza. YpaBuenue Maiiepa.

10. ®usnveckuii CMbICII MOJISIPHOM Ta30BOM TTOCTOSIHHOM.

11. O6paTuMble U HEOOPATUMBIE TEPMOIUHAMUYECKHUE TTPOLIECCHI.

12. TlepBoe HayaI0 TEPMOIUHAMUKH.

13. PaGora, coBepiraemasi mpu U3MEHEHIH 00beMa rasa.

14. Anunabatuueckuit mporiecc. YpaBHenue Ilyaccona.

15. [ukn Kapno.

16. TermnoBas mammaa. KI1/] TeroBoi MalnHEL.

17. Bropoe Ha4aJ10 TEPMOAMHAMUKH.

BOI’lpOCbl OJI51 CAMOCMOAMENbHO20 U3ydeHusl

1. CkopoCTh MOCTYyNAaTENILHOTO ABUKEHUSI MOJIEKYJI, Pacpe/Ie]ICHHEe MOJIEKYJI TI0
CKOPOCTSIM.
. Cpenssist n1mHa cBOOOJHOTO Mpodera.
. SIBnenus nepenoca: nuddy3us, TEIIONPOBOIHOCTh, BHYTPEHHEE TPEHUE.
. YpaBHEHHE IIepeHoca.
. OTKPBITBIC U 3aKPBITHIE TEPMOAMHAMUICCKAE CHCTEMEI.
. OneIT DHAproca. Kputnueckas temneparypa.
. Cxmxenue razoB. Dddekrt [xoyns — TomcoHa.
. Ucnapenue n xonaencanus. Kunenue.
. YIIpyrocTh HACHIIIEHHOTO Tlapa Ha/l NCKPUBJICHHON TOBEPXHOCTHIO YKHUIKOCTH
Y HaJ paCTBOPOM.
10. TermoeMKOCTh KUAKOCTH U TBEPJOTO TEA.
11. CTaTuCTUYECKUNA CMBICI SHTPOIIUU U BTOPOTO Havajaa TEPMOAMHAMUKH.
12. TenmoBas Teopema Hepuera. TpeTbe Hauano TepMOIMHAMUKH.

O©COoO~NO O~ WN

Bomnpocsl py0eskHOro kouTpoJis Ne 3

Bonpocvl, paccmampusaemvie na ayoumopHvix 3aHAMUSIX
1. BzaumoneicTBre deKkTpuueckux 3apsioB. 3akoH KyoHa.
2. 3aK0H COXpaHEHHUs 3apsia.
3. DIeKTpUUECcKoe MoJe.
4. HanpsiKeHHOCTb, MOTOK HAMPSDKEHHOCTH U TOTEHIIMAI AJIEKTPUYECKOTO TOJIS.
5. PaboTa noJis 1o nepeMereHuo 3apsiioB.
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6. [IpoBOAHUKY U TUAJIEKTPUKU B AIEKTPUIECKOM IOJIE.

7. DIIEKTPOEMKOCTh, KOHJIEHCATOP, IHEPT U ANEKTPUIECKOTO MOJIS.

8. OmpenienieHre U yCIOBUS CYIIECTBOBAHUS JIEKTPUIECKOTO TOKA.

9. XapakTepUCTHKH DJJIEKTPUYECKOrO0 TOKAa: CHJIa TOKa, HamMpshKeHHE,
CONPOTHUBJIEHUE, YIEIbHOE CONTPOTHUBIICHHUE.

10.
11.

3akoH Oma 17151 ydacTKa LIEeTH.
OJIC wucrounuka Toka. 3akoH Oma [JI9 3aMKHYTOM 1LeMd W B

muddepenmanbHon Gopme.

12.
13.

Pabora u moutHocTh TOKA. 3akoH Jxoyins-JIenmna.
MarauTHoe TOJie U €ro XapaKTePUCTUKHU: HAMNPSHKEHHOCTh, BEKTOP

MarHUTHOM HHAYKOHUH, MarHUTHBIN MMOTOK.

14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.

B3anmoneiicTBue 3nekTpuueckux TokoB. @opmyna Ammepa.
3akoH buo-Cagapa-Jlamnaca.

3akoH Ammepa.

3apshKkeHHas yactuia B MarHutHom nose. Cuna Jlopenuna.
MarnuTtHbl€ CBOMCTBA BEIIECTB: Jua-, apa-, peppoOMarHeTUKHU.
DIIeKTpOMarHuTHast MHAYKIMs. 3akoH Papajes.

B3anmnas nHaykuus u camonHaykuus. [Ipasuiio Jlenna.
Tpanchopmarop.

I'eneparop. [lonyueHue nepeMeHHOro ToKa.
DJIEKTPOMAarHUTHBIE BOJIHBI.

OcHoBHbIE (POTOMETPUYECKUE XaPAKTEPUCTUKU. JINH3BI.
3aKOH OTpa)XEHUs U MPEJIOMIICHHUS CBETA.

ITonHOE BHYTpPEHHEE OTPaKEHHUE.

Nurtepdepenius ceera.

Hudpakuus cseta. [Ipunnun ['tolirenca-Openernsi.
Hucnepcust ceta. CeKTpbl U3IyUYEHUS U MOTJIOICHHUS.
[Tonapu3zanus ceera.

TernnoBoe U3Ty4eHHUE U €ro XapaKTEPUCTUKHU.

AGcomoTHO yepHoe Teno. 3akoHsl Kupxroda, Credana-bonsimana, Buna.
®doTorddexT. 3akoHbl BHENTHETO PoTodPdeKTa.

Macca u umnynsc (GoToHa.

CBeToBOE aBIIECHUE.

BOI’lpOCbl 01l CAMOCMOSMENIbHO20 UsydeHus

1. HanmpsikeHHOCTH noJIs PaBHOMEPHO 3apsKEHHON OECKOHEUHOM
MPAMOJIMHEWHOW HUTH.

2. HanpsikeHHOCTD 1M0JI paBHOMEPHO 3apsKEHHON OECKOHEYHOU MIIOCKOCTH.

3. HanpsbkeHHOCTh  TOJIE  MEXAy JBYyMSI OECKOHEYHBIMH MapajijiesIbHbIMU
Pa3HOMMEHHO 3apSKEHHBIMU TIOCKOCTSIMH.

4. Tlonsipu3zanust IU3IEKTPUKOB, SBIISIOMIUXCS HOHHBIMU KPUCTAJIJIAMHU.

5. EMKOCTb MIIMHAPUYECKOTO U ChepUUECKOro KOHIEHCATOPOB.

6. OCHOBBI JIEKTPOHHOUN TEOPUHU MPOBOAUMOCTH METAJIIOB.

12



7. KoHTakTHBIC SBIIEHUS B MPOBOIHUKAX.

8. TepmonnektpuuectBo. Tepmomnapa.

9. Oddexr IlenbThe.

10. CompoTuBneHne: OMUYECKOE, EMKOCTHOE, HHIyKTUBHOE. OOO0OIICHHBIIN 3aKOH
Owma.

11. HanpskeHHOCTh  MarHUTHOTO — TMOJISI  OECKOHEYHOro  MPSMOJIMHEHHOro
IIPOBOJTHUKA C TOKOM.

12. HanpsikeHHOCTh MarHUTHOTO TOJISl B IEHTPE M Ha OCH KPYTOBOT'O TOKA.

13. MaruuTtHOe 1oJie COJICHOUAAa U TOPOU/Ia.

14. D1neKTpOHHBI MUKPOCKOII.

15. Macc-cniektporpad.

16. Jludpakus mukpouactuil. Bonna ne bpoitns.

17. Jlndpakiust peHTreHoBckux Jrydeit. @opmyna Bynbda-bparros.

18. [Monspuzanus cBera B Typmanuue. [lomaspouast.

19. [Igoitnoe myuenpenomienune. [Ipusma Hukoms.

20. JIucKpeTHOCTh PHEPTETUUECKUX COCTOSTHUNA aTOMA.

21. OmeiT Pesepdopna.

22. UanynupoBanHoOe u3nydenune. Jlazep.

23. Db dext Komnrona. @mykTyarus cBeTa.

24. CtpoeHue sijipa aToma.

25. PainoakTuBHOCTb. 3aKOHBI paJJUOAKTUBHOIO pacaja.

26. Jledext Macchl.

27. Dueprus cBsa3u. LlemHas peakius.

28. MeToibl HaOJIOICHUS U PETUCTPALIUU YACTHII.

3.7. IlpomexkyTOoUuHasi aTTECTALUS
B cooTBercTBUMM ¢ yd4eOHBIM IUTAHOM IO HampaBieHHIo moAroToBku 35.03.06
ATpouHXECHEpHsI MPOMEKYTOYHAS aTTECTAIMH 10 AUCIUTUTHHE «DU3UKa» MPOBOIUTCS
BO 1 ceMecTpe — B BUJIC DK3aMEHa.

BOHpOC])I, BBIHOCHUMBIC HA JK3aMEH

1. KunemaTuueckue  XapakTEpPUCTHKW  JBIDKCHUSA:  TPAaGKTOpHUA,  IYyTh,
[IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE.

2. [TapaMeTpsl MOCTYNATEILHOTO U BPANIATEIHHOTO JIBUXKCHHUS.

3. OCHOBHbBIE TUHAMUYECKHE XapaKTEPUCTUKHU: Macca, Cuia, UMIYJbC, padora,
MOIIHOCTb.

4. Buspl MEXaHUYECKOM SHEPTUH. 3aKOH COXPAHEHHUS SHEPTHUHU.

5. IluHamMuyeckue  XapakTEPUCTUKU  BpaAlIaTEIbHOIO  JBUKEHUS: MOMEHT
WHEPIUHA, MOMEHT CHJIBI.

6. [ToBepxHOCcTHOE HaTsHKeHUE. Crjia MOBEPXHOCTHOTO HATSXKEHUS.

7. CmauuBanue u HecmaunBanue. Kanumnspuelie sisnenust. opmynel Jlamnaca u
bopenu-XXropena.
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8. YpaBHeHHne Hepa3phIBHOCTU CTpyd. YpaBHeHue bepuymmm. JlamunapHoe u
TypOYJICHTHOE TE€UEHUE KUIKOCTH.

9. OCHOBHBIE MOJOXKEHHS MOJICKYJIIPHO-KUHETUYECKOM TEOPHUH.

10. Uneanbuprii ra3. OCHOBHBIE ypaBHEHUS KMHETUYECKOW TEOPUU HUACATHHOTO
rasza: ypasHenue Knaysuyca u boibimana.

11. YpaBHEHHE COCTOSIHUS UACATBHOIO U PEATBHOTO rasa.

12. DkcrniepuMeHTalbHbIE Ta30BbIe 3AKOHBI.

13. CkopocTh MOCTYNMATEIBLHOTO JIBHXKEHUSI MOJIEKYJI, pacIpe/ielieHue MOJIEKYJI
10 CKOPOCTH.

14. BuyTpeHHsIsl 2HEprus ras3a, >KUJIKOCTU U TBEPAOro Teja.

15. TlonsiTe o creneHax cBoOObl. 3aBUCUMOCTh BHYTPEHHEH SHEPTHH OT YUCiIa
cTeneHei cBOOO bl MOJIEKY L.

16. TenmoemkocTh Traza. YpapHeHue Maiiepa. DU3HUYECKUN CMBICT MOJISPHOMN
ra30BOU IMOCTOSIHHOM.

17. Obpatumble u HeOOpaTHUMble TEpMOJMHAMUYECKHE Tporecchl. llepsoe
Hayajuo TEPMOJUHAMUKH.

18. Pabora, coBepiaeMas mpu U3MEHEHHH 00beMa Tasa.

19. Amnabaruueckuii mporecc. Ypasuenue [lyaccona.

20. Huxn Kapuo. TeroBas Mammsa.

21. 3axon KynoHa.

22. 3aK0H COXPaHEHHUsS SHEPTHUH.

23. HanpsieHHOCTh, NOTOK HAMPSKEHHOCTU U MOTEHIMAI JJIEKTPUUYECKOTO MOJIA,
paboTa 1moJst Mo NepeMeIeHHUIO 3apsiIOB.

24. IIpoBOIHUKH U AUDJIEKTPUKHU B DJIEKTPUUECKOM TIOJIE.

25. DNEeKTPOEMKOCTb, KOHAEHCATOP, SIHEPIHsI STEKTPUUECKOTO MOJISL.

26. OmpesienieHre U yCIIOBUS CYIIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.

27. XapakTepuUCTHKH  DIEKTPUYECKOrO0 TOKAa: CHJIa TOKa, HaIpsHKeHHE,
CONPOTHUBJIEHUE, YIEIbHOE CONTPOTUBIICHHUE.

28. 3axon Oma 1 yqacTKa IeTu.

29.3JIC wucroynmka Toka. 3akoH Owma aus 3aMKHYTOM 1emd U B
muddepenunanbHOi popme.

30. Pabota u MmomHOCTH TOKa. 3akoH J[koyis- JIenmna.

31. MarHuTHOEe TOJE€ U €ro XapakTEepPUCTUKHU: HANPSHKEHHOCTb, WHAYKLHUA,
MAarHUTHBIN MTOTOK.

32. B3aumoseiicTBue dekTpuyeckux TokoB. @opmyna Amrepa.

33. Dnekrpoasurarens. 3akoH buo- CaBapa- Jlammnaca.

34. 3axon Ammnepa.

35. JIBrrkeHue YacTull B 3JEKTPUUECKOM U MarHuTHOM moiisix. Cuia Jlopenna.

36. MarauTHbIe CBOMCTBA BEIIECTB: HUa-, Tapa-, heppOMarHeTUKH.

37. DnextpomarauTHas uHaAyKkius. 3akoH @apanes. [Ipasuo Jlenna.

38. DeKTpOMarHuTHHIE BOJTHBI.

39. OcHOBHBIE POTOMETPUUECKUE XAPAKTEPUCTUKU. JINH3BI.

40. 3akoH OTpa)XeHUs U NPETIOMIICHHS CBETA.

41. [lonHoe BHYTpEHHEE OTpaKEHHE.
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42. ntepdepenius caera.

43. Iudpakuus ceera. [Ipunnun I'oitrenca-dpenens.

44. Tucnepcus ceeta. CEeKTpbl U3IyYEHUS U MOTJIOIIECHHUS.

45. Ilonsipuszanus ceera.

46. TemmoBoe U3TyUYEHHUE U €TO XapaKTEPUCTHKH.

47. AGcomroTHO yepHOe Teno. 3akorsl Kupxroda, Ctedana-bonsimana, Buna.
48. ®otorddext. 3akonbl BHEMIHETO (poTodPdeKTa.

49. Macca u uMIyJsc (poToHa.

Oopasey IK3amMeHauyuUOHHO20 Oulema
MMHUCTEPCTBO CEJIbCKOI'O XO3SIHCTBA POCCUCKOM
OEJEPALINN
denepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUPeKACHUEe
BbICLIEr0 00pa3oBaHMs
«CapaToBCKMH IoOCyAapCTBEHHbIH arpapHbIii YHUBEPCUTET

umenn H. . BaBusoBa»

Kagenpa Un:xenepHasi pusuka, 3JeKTPOOOOPYA0BAHUE U JIEKTPOTEXHOJIOTHHU

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1o AUCHUIIIMHE «DU3UKa»

1. Buabl MeXaHU4eCKOM SHEPTUU. 3aKOH COXPAHECHUSI SHEPTHUH.

2. BHyTpeHHsisa sHeprus rasa, )UJIKOCTH U TBEPJIOTO Tea.

3. Hucnepcus ceeta. CrieKTphbl U3TyYEHUS U MTOTIIOIICHHUS .

4. JlerkoBoil aBTOMOOMJIb BbI€XaJl Ha BCTPEUYHYIO MOJIOCY CO CKOPOCThIO 72 KM/4
U YBUJEN IPY30BOM aBTOMOOMIIb, ABMXKYIITUNCS CO CKOPOCThIO 54 kMm/4. [IponsoiigeT iau
CTOJIKHOBEHHS JIESTKOBOTO U TPY30BOTO aBTOMOOWIISI, €Cii 002 HAUMHAIOT TOPMOKEHHUE,
JIETKOBOM ¢ yckopeHueM 4 M/c?, a Tpy30BOil - ¢ yckopeHHeM 3 M/c?, a pacCTOSHHE
Mex) 1y HUMHA 120 m.

JlaTa

3aB. kadenpoii Tpymkun B.A.

3.8. CutyanmoHHbIe 3aa4H

CuryanmoHHble  3a7aydl  TpeAHA3HAYEHBI IS BBISBICHUS CIHOCOOHOCTH
oOydJaronmxcsi pemarh XU3HEHHbIE MPOOJEMbl C TMOMOIIBI0 MPEAMETHBIX 3HAHHM,
KOTOpPBIE OTHOCATCS K TMOHSTHUIO METOJWYECKUX pecypcoB. OHHM TMO3BOJSIOT
MIPEACTaBUTh MPEIMETHBIE U METANPEIMETHBIC PE3yIbTaThl 00Pa30BaHUS B KOMIUIEKCE
YMEHUW W HaBBIKOB, OCHOBAHHBIX HAa 3HAHMSIX 33 CUYET YCBOCHHS Pa3HBIX CIIOCOOOB
JeSTeTLHOCTH, METOJO0B PaboThl ¢ mHpopmanueit. Permienue cuTyallMoHHOW 3amadu
npeArnoyiaraeT MOOWIU3AIMI0 HUMEIIIMecs y OOyJaloluxXcsi 3HAaHUW W OIbITa,
MOJIYYEHHBIX B X0Ji¢ OOy4YeHHs, a TaKK€ HACTPOEHHUS W BOJIU JJIS PEIICHUs 3aJaHHOU
npoOJieMbl — TO €CTh OBITh KOMIIETEHTHBIM, YTO OTpaXaeT HJCOJIOTHIO BBEACHUS
HOBBIX O0Opa3oBaTeIbHBIX CTaHAapTOB. OJHA W3 CUTYallMOHHBIX 3ajlad M3JI0KEHa B
AK3aMEHAllMOHHOM OuJIeTe.
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[IprMephI CUTyallMOHHBIX 3aJ1a4 IPEACTABIEHbI B BUJIE PACUETHBIX 3aJaHNMN:

Ne CuTtyanmoHHasi 3aa4a

1 | Onpenenuth JMHEWHBIE KUHEMATHUYECKUE XapaKTEPUCTUKHU: TEpPEMEIICHUE,
CKOpPOCTb, YCKOPEHHE KOHKPETHOTO ABHWXKYULIErocs ycTporcrBa. PaccumraTh ero
TOPMO3HOM Iy Th.

2 | OmnpenenuTh YIJIOBbIE KHUHEMAaTHUYECKUME XapaKTEPUCTHKU  BpallarolIerocs
YCTPOMCTBA: YroJl HOBOPOTA, YIJIOBbIE CKOPOCTh U YCKOPEHHE.

3 | Onpenenuth JHUHEHHBIE KUHEMATHYECKUE XapaKTEPUCTHKU BpallarolIerocs
00BEKTa Ha OCHOBE €T0 Y3JIOBBIX XapaKTCPUCTHK.

4 | OnpenenuTh JUHAMUYECKUE XAPAKTEPUCTUKU: CHJIy, MOMEHT CHJ st
KOHKPETHOTO YCTPOMCTBA.

5 | PaccunTath 3HEpreTHUECKUe XapaKTePUCTUKU KOJIEOIIIOLIerocs Tea

6 OHpCIIeJII/ITB XApaKTCPUCTUKHU H306pa)KeHHﬁ B JIMH34dX MU 3CPKaJIax

7 | Paccuutarp u onucaTh UTOT MHTEPHEPEHIIMN KOTEPEHTHBIX BOJH, TUGPAKIUUA U
MOJISIPU3ALIMY CBETA

8 | Paccunrarp xapakTepucTuku GoToHa, PoTodsmekTpoHoB ipH GoTodddekTe.

4. MeToanueckue MaTepuaJibl, ONpeae/silne NpoueaAypbl OCeHUBAHUS 3HAHUH,
YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH,
XapaKTepu3yuuXx 3Tanbl GopMupoBaHUS KOMIIETEHIIUI

4.1 IIpouexypsl OlICHUBAHUS 3HAHUI, YMEHH i, HABBIKOB
U (MJIK) ONBbITA JEeATEJIbHOCTH

Kontpons pe3ynbraroB oOydeHHsT OOydYalOIIMXCs, DJTAalOB W YPOBHSA
dbopMHUpOBaHUS KOMIMETEHIMN 1o juciuiuinHe «®dusuka» oCyIecTBIseTcs Yepe3
NPOBEJCHUE BXOJHOTO, TEKYIIEro, PYOEXKHbIX, BBIXOJHOTO KOHTPOJIEH W KOHTPOJIS
CaMOCTOSATENBHOM paboTHI.

@OpMBI TEKYIIEro, TPOMEKYTOUHOTO M HUTOIOBOIO KOHTPOJII U KOHTPOJIbHBIE
3aIaHus JJIsl TEKYILEro KOHTPOJIS pa3padarsiBaloTcs Kadeapoid ucxois u3 crnenuduku
JUCLUIUIMHBL, U YTBEPKIAIOTCS HA 3aCeIaHUH Kadephl.

4.2 Kputepuu OlleHKH 3HAHUI, YMEHUI, HABLIKOB U (MJIH) ONbITA JeSITEeJIbHOCTH,
XapaKTepHU3YIOLIHUX dTanbl (OPMUPOBAHUS KOMIIETEHLMI B IIpolecce 0CBOCHUS
00pa3oBaTeIbHOI MPOrpaMMBblI

Onucanve MIKadbl OIEHWBAHHS JOCTIKCHHS KOMIIETCHIIMM M0 TUCIUTIIINHE
MIpUBECHO B TabmuIe 6.

Tabnuma 6
YpoBeHb OtMeTKa Mo NATHOATUTHHOM CUCTEME Onucanue
OCBOGHUS (Px3ameHn)
KOMITETCHITIHT
6bICOKUIL COTIUYHO» ‘ «3a4TEHO» ‘ «3aureHo | OOyuaronuiicss oOHAPYX I BCECTOPOHHEE,
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YpoBeHb
OCBOEHUS
KOMIICTCHIIU

OTMeTKa 10 IATHOAILHOH CHCTEME

(°x3amen)

Omucanue

(oTIMYHO)
»

CHUCTEeMAaTUYECKOE H
y4eOHOTO Marepuana, yMeeT CBOOOIHO
BBIMIOJIHATh  3aJlaHMsl, IPEAyCMOTPEHHbIE
porpamMmmon, YCBOMII OCHOBHYIO
JUTEpaTypy U 3HAKOM C JOMOJHHUTEIbHOU
JUTEPaTypoi, PEKOMEHI0BaHHOM
nporpammoii. Kak npaBuino, oOydarommiics
MPOSIBIIIET TBOPYECKHME CIOCOOHOCTH B
MOHUMAaHUU, U3JI0KEHUU U HCIIOJIb30BAHUU
MaTepuaia

rIyOOKOe  3HaHHE

oazoevlil

«XOpOoIIo»

«3a4YTCHO»

«3aYTEHO
(xopor1o)
»

OObyuaromuiics oOHapy>XUJl MOJIHOE 3HAHUE
y4eOHOT0 MarepHaia, YCIEUIHO BBIMOJIHSACT
MPelyCMOTPEHHBIE B MpOrpaMMe 3aJlaHusl,
YCBOMII OCHOBHYIO JIUTEpaTypy,
PEKOMEHIOBAaHHYIO B POTPaMMe

nopozoeulii

«yZOBJIETBOPH
TEJILHO»

«3a4YTCHO»

«32UTEHO
(ynoBneTB
OPHTENBHO

»

OOyuaronmiics OOHapY KU 3HAHUS
OCHOBHOTO y4eOHOro MaTepHaia B 00beme,
HEOOXOIMMOM ISl AajibHEeWIe y4eObl |
npeacTosmed  paboTel 1Mo mpodeccuu,
CIPaBIISIETCS c BBIITOJTHCHUEM
NPaKTHYECKHUX 3alaHUM, TPEyCMOTPEHHBIX
MpOrpaMMol,  3HAKOM C  OCHOBHOM
JUTEPATYPOH, PEKOMEH/IOBaHHOI
POTPaMMOi, JOMyCTHJ MOTPEUIHOCTH B
OTBETE€ Ha 5K3aMEHE M NpPHU BBHINOJIHECHUU
9K3aMEHAIIMOHHBIX 33JaHui, HO oOnamaer
HEOOXOAMMBIMH  3HAHMSAMH  JIS  HX
yCTpaHCHUS (0§ PYKOBOJICTBOM
npenoaaBaTes

«HEY/10B-
JIETBOPH-
TETHLHO

«HE
3a4TCHO»

«HE 324TCHO

(HeynoBier-

BOPUTEIIHHO)
»

OOyuaromuiicas 0OHapyX w1 mpoOenbl B
3HAaHUSX OCHOBHOIO Y4eOHOro MmarepHaa,
JOMyCTWJI TIPUHIMITAAIBHBIE OMIMOKA B
BBITOJIHEHUH MPEYyCMOTPEHHBIX
MpOrpaMMON MPAKTHYECKUX 3aIaHUM, HE
MOXET  NpPOJOJDKUTH  OOydeHHE WM
IIPUCTYTIHUTH K npodeccunoHaIbHOM
JESATENBHOCTH o OKOHYaHUU
o0pasoBaTenbHON OpraHu3aIuu 0e3
JIOTIOJIHUTEIIbHBIX 3aHATHH

4.2.1.

NMPOMEKYTOYHOM aTTeCTALUMN
[Ipu oTBeTE Ha BOMIPOC OO0YUAIOIIUNICS TEMOHCTPUPYET:

3HAHMS:
poheCCHOHATBHBIX

OCHOBHBIX
3ajad,

3aKOHOB

bu3uKwy,
byHIaMEHTAIbHBIX

Kpurepyu oumeHkM YCTHOr0O OTBeTa MNPHM TeKylleM KOHTpoJie |

HEOOXOMUMBIX IS
Hay4YHbIX  IOHATHH,

peleHus
TEOpUU

KJIACCUYECKON U COBPEMEHHOM (PU3UKH, COBPEMEHHOIN HAYYHOU anmaparyphl;
YMEHHUS: IPUMEHSATh METO/IbI PEIICHU 3aa4 aHAIM3a U PacyeTa XapaKTEPUCTUK
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Ui arpOXMMHUYECKUX paboT, HCHOJIb30BaTh OCHOBHBIE TPHUEMBbI 00pabOTKH
HKCIIEPUMEHTAJIbHBIX JaHHBIX, PadOTaTh C HAYyYHO-TEXHUYECKOW HH(pOpMAIUel, C
amnmaparamu, IpuoopamMu 1 cxeMaMu MpodeCcCHOHATBHON HAIPABIEHHOCTH U TIOHUMATh
NOPUHLIMIIT WX JEUCTBUSA, OILICHUBATh TEXHHYECKOE COCTOSIHHE 00O0pYyI0BaHMUS,
OpPUEHTHPOBATHCS B COBPEMEHHON TEXHHUKE C IENbIO €€ OBICTPOr0 OCBOCHUS;

BJaJleHHe HABBIKAMM: METOJaMH HCCIIEOBaHMs (U3MUECKUX CBOICTB MOYB
Pa3UYHBIX TUIIOB, IPUEMaMU U METOJAMU PEIIEHUS] KOHKPETHBIX 3a7a4 U3 Pa3InyHbIX
obacteit pu3HKHU.

KpuTepun o11eHKH YCTHOTO OTBETA

OTJIMYHO o0yJaroluics 1eMOHCTPUPYET:

- 3HAaHME OCHOBHBIX 33aKOHOB (DM3MKH, HEOOXOIUMBIX Ui PELICHHS
npodeccuoHanbHBIX 3a7a4, (yHJAAMEHTAIbHBIX HAyYHBIX [OHSTHIA,
TEOPHIO KJIACCUYECKOH M COBPEMEHHOH ()M3MKH, COBPEMEHHYIO HAYUYHYIO
arnmnapaTtypy, HCUEpIBIBAIOIIE M MOCIEAOBATEIBHO, YETKO W JIOTUYHO
U3JlaraeT MaTepual, XOpOLIO OpUEHTHpPYEeTCsl B MaTepuaie, He
3aTpyAHSETCS C OTBETOM IIPU BUJIOM3MEHEHHUH 3aJaHU;

- copMupoBaHHOE yMEHHUE NMPUMEHATh METOMBI peIIeHUS (PU3UIECKUX
3aja4  Mpo(ecCHOHANBHON  NIeATENbHOCTH, HCIOJIb30BaTh OCHOBHBIC
npueMbl 00pabOTKM SKCIIEPUMEHTAIBHBIX JaHHBIX, padoTaTh C HAYYHO-
TEXHUUYECKON wuHdopMaiueil, ¢ ammaparamu, OpuOOpaMH U CXeMaMH
npodeccuoHaNbHOM HANPaBJIEHHOCTH M MOHUMATh MIPUHLMI UX JAEUCTBUS,
OIICHUBATh TEXHUYECKOE COCTOsIHHME O0OpYAOBaHUSA, OPUEHTUPOBATHCS B
COBPEMEHHOI TEXHHKE C LIEJIbIO €€ ObICTPOro OCBOCHMUS,

- yCHEHNIHOE M CHUCTEMHOE BIJIAJICHUE HaBbIKAMHU HCCJEIO0BAHMS
¢u3nyecKuX SBJICHUM, MpPUEMaMM M METOJAMM pEIICHUS] KOHKPETHBIX
3a[a4 U3 pa3IUYHbIX obmacTei pusuku

X0pouIo 00y4aroIuics 1EMOHCTPUPYET:

- 3HaHHWE OCHOBHBIX 3aKOHOB (DM3MKM, HEOOXOIUMBIX Il pELICHHUs
npodeccuoHaNnbHBIX 3a7ad, (yHJaMEHTAIbHBIX HAyYHbIX MOHSITHH,
TEOPHIO KJIACCHYECKOH M COBpPEMEHHON (DM3HMKH, COBPEMEHHYIO HAayUHYIO
anmnaparypy, He JOIyCKaeT CYIIECTBEHHbIX HETOUHOCTEH;

- B IIEJIOM YCIIEIIHOE, HO COJep’Kalllie OTAeNbHbIe MpOOeNbl, YMEHHE
IPUMEHSTh METOJ/bl pelleHHus (pU3nUeckux 3amgad NpodheccuOoHATBLHOU
NeSITeIbHOCTH,  HCIOJNb30BaTh ~ OCHOBHBIE  INpHEMbl  00pabOTKH
OKCIIEPUMEHTAJbHBIX  JAaHHBIX, paboTaTh C  HAyYHO-TEXHHUYECKOU
uHopManuel, ¢ annapaTaMy, IpuboOpaMu U cxeMaMu MpodecCuoHaTbHON
HAIpaBJIEHHOCTH M TIOHMMAaTh MPUHIUO WX JEHCTBHs, OLIEHUBATH
TEXHUYECKOE COCTOSIHME 000pYy/I0BaHUs, OPUEHTUPOBATHCS B COBPEMEHHOM
TEXHUKE C LIEbI0 €€ OBICTPOro OCBOECHHUS;

- B 1EJOM YCIEIIHOe, HO CoJepXallee OTHAEeNbHbIe MpOoOeNabl WIH
COTMPOBOXKAAIOIIEECS OTHENbHBIMU  OMIMOKAMU  BJIaJIEHUE HaBbIKaMU
uccleIoBaHus (PUM3WYECKUX SIBICHUM, NMpueMaMH M METOJaMU peIIeHUs
KOHKPETHBIX 33/1a4 U3 Pa3JIMYHbIX obsacTell GU3uKu

YAOBJIETBOPHUTEIbHO oOyJarouiics: AeMOHCTPUPYET:

- 3HAHUSA TOJBKO OCHOBHBIX 3aKOHOB (U3HKH, HEOOXOIUMBIX JIsI
pemieHuss MpodecCHOHANBHBIX 33134, (YyHIaMEHTAIBHBIX HAayYHBIX
MOHSATUH, TEOPHIO KJIACCHYECKOW W COBPEMEHHOU (DM3HWKH, COBPEMEHHYIO
HAay4YHYIO anmaparypy, HO HE€ 3HAE€T JAETaJei, JOMYCKAaeT HETOYHOCTH,
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JIOMTyCKaeT HETOYHOCTH B (OPMYJIHMPOBKAX, HapyllaeT JOTMYECKYIO
IIOCJIEZI0BATEIBHOCTD B M3JI0)KEHUH IIPOTPAaMMHOTO MaTepuana,;

- B IIEJIOM YCHEIIHOE, HO HE CHCTEMHOE YMEHHE NPUMEHSTHh yMEHHE
OPUMEHATh METONBl peIleHHs (QHU3HMUECKUX 3amad MpoQecCHOHATbHOM
NEeSTeIbHOCTH,  HCIOJIB30BaTh ~ OCHOBHBIE  INpPHUEMbl  00pabOTKH
OKCIIEPUMEHTANBHBIX ~ JaHHBIX, padoTaTb C  HAyYHO-TEXHHYECKOI
uHopManuel, ¢ annapaTaMy, IpuOOpaMu U cXeMaMu MpodhecCHOHATEHON
HANpaBJICHHOCTH M IOHUMATh NPUHIMI WX JEHCTBUS, OICHUBAThH
TEXHUYECKOE COCTOSIHIE 000pyI0BaHUS, OPHEHTUPOBATHCS B COBPEMEHHOM
TEXHHKE C IIEJIbI0 €€ OBICTPOTr0 OCBOCHHS,

- B IEIOM YCHEIIHOE, HO HE CUCTEMHOE BJIAJICHHE HaBbIKAMU
UCCIEOBAaHU (U3MUECKUX SBJICHUI, NMPHEMaMH M METOJAMH peIICHHS
KOHKPETHBIX 3a/]1a4 U3 PA3IUYHBIX 00sacTeld GU3UKH.

HEy/JI0BJICTBOPUTEJIBLHO | 0O0yJaroImuics:

- HE 3HaeT OCHOBHBIC 3aKOHBI (PU3MKH, HEOOXOAWMBIC MJISI PELICHHUS
npodeccHOHATIBHBIX 3aJa4, (yHIaMEHTaIbHbIe HAy4YHbIEC TOHATHUS, TEOPUIO
KJIJACCUYECKOM U  COBPEMEHHOM (U3UKH, COBPEMEHHYIO HAy4HYIO
anmnaparypy,

- HE YMeeT NpPUMEHSATh METOABl pemeHus (U3NYecKnX 3aaad
npoeCCHOHATIBHON JIeTEIbHOCTH, HCMOJIb30BaTh OCHOBHBIE IPUEMBI
00pabOTKM  SKCIEPUMEHTANBHBIX  JaHHbIX, paboTaTh C  HAy4yHO-
TEeXHUYEeCKON uHdopMaiuei, ¢ anmapatam, OpubOpaMH U CXeMaMu
poeCCHOHAIbHON HANIPABJICHHOCTH M MOHUMATh NMPUHLHUI UX JEHCTBUS,
OLIEHUBATh TEXHUUYECKOE COCTOSHHME OO0OpYJIOBAaHHUS, OPUEHTUPOBATHCS B
COBPEMEHHOM TEXHUKE C LIENbIO €€ OBICTPOro OCBOCHHS;

- oOyuvaroluiics He BlajeeT HaBBIKAMHM MCCIENOBaHUA (PU3MUECKUX
ﬂBHeHI/H\/JI, npueMaMmM "W MCTOAaMU PCIICHHUA KOHKPCETHBIX 3adad U3
pasnnyHbIX obOsacTed (U3MKH, OMYyCKAeT CYIIECTBEHHbIE OLIMOKH, C
OONBIIMMHU  3aTPYAHEHUSIMH  BBIIOJHSAET CAMOCTOATEIbHYIO paboTy,
OOJIBIIMHCTBO ~ MPEIyCMOTPEHHBIX  NPOrpaMMOM  TUCHMIUIMHBI  HE
BBIIIOJIHEHO.

4.2.2. Kputepuu OleHKH A0KJIaaa

ITpu moaroroBke JoKIaAa 00YyUYAOIIMIACS JEMOHCTPUPYET:

3HAHUS: B PCIICHUU KOHKPETHBIX TCOPETUUECKUX, MPAKTUICCKUX 3a]ay,

yMeHMsI: OBJaJCHHUE TeopHuel, pabora ¢ JUTEepaTypHBIMHM HCTOYHHKAMH, aHAIN3a U
0000111eH1s MaTepuaa,

BJIaJIeHHE HABBIKAMM: BEJICHUS CAMOCTOSITEILHON pabOThl, pabOTHl C MOUCKOBHIMU
CHCTEMaMH.

Kpurepuu oueHKH J0KI/1a

OTJIMYHO oOyJaroluiics: 1eMOHCTPUPYET:

- BBINIOJIHEHHE BCeX TpeOOBaHMM K JJOKIaay,

- o0o3HaueHue npobiieMbl 1 000CHOBAaHUE €€ aKTyaJIbHOCTH,

- KpaTKuUM aHajdu3 pa3IUYHBIX TOYEK 3pEHUs Ha pacCMaTpUBAEMYIO
npo0eMy ¥ JJOTHYECKOE U3JI0KEHHE COOCTBEHHON TTO3UIIN,

- (opmyIHpOBKY BBIBOJIOB,

- TIOJTHOE PACKPHITHE TEMa,

- cobmroeHue TpeOoBaHUN K BHEIIHEMY 0()OPMIICHHUIO,
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— TMPaBUJIBHBIC OTBCTHI HA JOIIOJHUTCIbHBIC BOIIPOCHL

XOpo1Io o0y4aroluiicsi 1IeMOHCTPUPYET:
- BBINOJHEHHWE OCHOBHBIX TPeOOBAHUHU K JIOKJIAAY U €ro 3aIlIUTe, HO IpU
TOM JOMNYIIEHbl HEIOYETHl, B YAaCTHOCTH, HMEIOTCS HETOYHOCTH B
U3JIOKEHUU MaTepuaja; OTCYTCTBYET JIOTMUECKas IOCIEN0BAaTEeIbHOCTD B
CYXKJICHUSX;
- ynmyuieHus B opopMIIeHUH;
- HEIOJHBIE OTBETHI HA IONOJIHUTEIbHbBIE BOIPOCHI IPH 3aILUTE
YI0BJIETBOPHUTEIbHO 00yYaroIuics IEMOHCTPUPYET:

- CYHWICCTBCHHBIC OTCTYIJICHUSA OT Tp€6OBaHI/II71 K JOKJIaay, B YaCTHOCTHU:
TEMa OCBCIICHA JIMIIIBb YaCTUYHO,

- q)aKTI/ILIeCKI/IC OIINOKU B COACpXKAaHUU JO0KJIaaa HWIM IIpU OTBETC HaA
JOIOJHUTCIIbHBIC BOIIPOCHI

Hey/10BJIETBOPHUTEJIHHO

oOydJaronumcs:

- HE BBINOJIHUAJ OCHOBHBIC TPEOOBAHWS, MPEABIBISAEMBIC IMMEIArOTOM K
JOKJIay,

- HE BBIMOJHUJI HAYYHO-TCOPETHUYECKOE M MPAKTUICCKOE PACCMOTPCHHE
TEMBI JIOKJIaIa

4.2.3. Kputepum olleHKH BBITIOJIHEHUSI KOHTPOJIbHBIX padoT
[Tpu BBINOJHEHUHN KOHTPOJIBHBIX padOT 00y4YarOIUICs JEMOHCTPUPYET:
3HAHUSI: (DYHIAMEHTAJIbHBIX HAYYHBIX [OHATHI, TEOPUIO KIACCUYECKOW H

COBpPEMEHHOM (pU3uKH,

YMEHUHA: PCIIATL 3aJa4r HpO(l)GCCPIOHaJIBHOfI HaIIpaBJICHHOCTHU, ACJIATb HpOCTGﬁIHHG

OOCHKH U PACUCTHI JIJIA

aHaJIi3a HpO(beCCHOHaJ'II)HBIX 3ajJa4,

BJIajIeHHEe HABBIKAMM: MpPUEMaMH M METOJIMKAMHU DEIICHUS KOHKPETHBIX 3ajad W3
pa3IMYHBIX 00JacTelt HU3HKH.

Kpurepuu oueHKH BbINOJHEHH KOHTPOJbHBIX padoT

BbICOKHIi YPOBeHb
(oTaIMYHO)

oOyJaroluiics 1eMOHCTPUPYET:

3HaHUSA: (yHJIAMEHTAIbHBIX HAyYHBIX MOHATHH, TEOPHIO KJIACCUYECKOH 1
COBPEMEHHOM (U3MKH, MCUEPIBIBAIOLIE U IOCIEIOBATEIbHO, YETKO M
JIOTUYHO U3JIaraeT MaTepuar,

- YMEHUS: pelaTh 3a7auu npodhecCuOHATBbHON HANPaBIEHHOCTH, J1€1aTh
IpOCTENIINE OLIEHKU M pacyeThl I aHaJIn3a NpogecCuOHaIbHbIX 3ajad,
- BJIaJICHHE HaBbIKaMU: IPUEMaMH U METOJMKaMH PELIEeHUS] KOHKPETHBIX
3aj1a4u U3 pa3IMyuHbIX objacTell PU3UKH.

NPOABUHYTHIN ypOBEHb
(xopoo)

oOyJaroluics 1eMOHCTPUPYET:

- 3HaHMA:  (YHOAMEHTAIbHBIX  HAy4yHBIX  IOHATHH,  TEOpHUIo
KJIACCUYECKOM M COBPEMEHHOH (PU3MKH, HE JOMYCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH,

- B LEJIOM YCIIENIHOE, HO COJep’Kallhe OT/AeIbHbIe MPOOeNbl YMEHUS:
pemlatb  3a7aud  Mpo(eCcCHOHANBbHOW  HANpaBIEHHOCTH,  JIeJaTh
MPOCTEHNIINE OIIEHKU M pacueThl JUIsl aHajau3a NpoecCUOHaIbHBIX 3ajad,
- B IIEJIOM YCIIEIIHOE, HO COJAEprKallue OTJeNIbHbIe MPOOebl BiIaeHHe
HaBbIKaMU: MpPHUEMaMH M METOAMKAMHU pPElIeHUs KOHKPETHBIX 3ajad W3
pa3nuyHbIX o0nacTeil pu3mKH.

MOPOroBbIN YPOBeHb
(Y10BJIETBOPHUTEJIHHO

oOyJaroluiics: 1IeMOHCTPUPYET:
- 3HaHuA:  (yHAAMEHTaIbHBIX  HAYYHBIX  TOHSATHH,  TEOPHIO
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KJIACCHUYECKON M COBPEMEHHOHN (PH3HUKH,

- B LEJIOM YCHEIIHbIE, HO HE CHUCTCMHBIC YMEHHSA: DPEIIaTh 3amadu
npodecCHOHANbHON HAIMPABICHHOCTH, JENaTh NPOCTEHIINE OICHKH U
pacueTsl JUIsl aHaJIn3a IpoeCcCHOHATIBHBIX 3a/ad,

- B IIEJIOM YCIICIIHOE, HO HE CHUCTEMHOE BIIAJICHUE HAaBBIKAMU:
IIPUEMAMHM U METOJMKAaMM PELICHMs] KOHKPETHBIX 3aad M3 Pa3jIM4YHBIX
obnacTeil (HU3HKH.

HUKe NMOPOroBOro | 00y4aronuiicss He JEMOHCTPUPYET

YPOBHS - 3HaHWA:  (YHOAMEHTAIbHBIX  HAy4YHBIX  IOHATHH,  TEOPUIO
(Hey/10BJIETBOPHUTEIbHO) | KIIACCHYECKON U COBPEMEHHOU (PU3HKH,

- yYMeHHs: pemaTh 3anaud  NpodeCCHOHATBHONW HAINpPaBIEHHOCTH,
JieJIaTh IPOCTEHIINe OLIEHKH U PacueThl Ui aHainu3a NpodecCHOHaIbHBIX
3azad4,

- BJAJICHHE HaBbIKAMU: TMpUEMaMH M  METOJUKAMU  pEIlIeHUs
KOHKPETHBIX 33/1a4 U3 Pa3JIMYHbIX 00s1acTel (PU3HKH.

4.2.4. Kputepun olleHKH JIa0OPATOPHBIX PadoT

[Tpu BbIIOTHEHUH TAOOPATOPHBIX PaOOT 00YUaAIOLIUIICS IEMOHCTPUPYET:
3HAHUS: TEOPUH pazfena (PU3NKH, KOTOPOMY COOTBETCTBYET JaHHasi paboTa;
YMEHHMsI: TPaMOTHO TMPOBECTH HKCIEPHUMEHT W CHATh TMOKa3aHUs C MPUOOPOB, IO
pe3ysbTaTaM dKCIePUMEHTA;
BJaJleHHe HABBIKAMHM: pPAcue€TOB OKCIEPUMEHTAIBHBIX JaHHBIX C Yy4YeTOM
MOTPEIIHOCTH WM3MEpPEHUH, ampoOanuu pe3yibTaToB AKCIEPUMEHTa, CAENaTh BBIBOJ,
COOTBETCTBYIOIIMI 11€7TM PaOOTHI.

OTtuer no nabopaTopHOl paboTe MPOBOAUTCS KaK B MUCbMEHHOU (0opMIiieHUE,
MPOBEJICHUE IKCIIEPUMEHTA), TaK U B YCTHOU (hopme.

Kpurepuu ouieHK# BbINOJHEHHS JA00PATOPHBIX padoT

OTJIHYHO 00yyYaroIuics: 1eMOHCTPUPYET:

-3HAHUS: TEOPUH pazjiena (pU3uKH, KOTOPOMY COOTBETCTBYET AaHHAas padora,
HCYEPIBIBAIOIIE U NIOCIEA0BATENBHO, YETKO U JIOTUYHO M3JIaraeT MaTepHa;
-YMEHUS: TPaMOTHO MPOBECTH IKCIIEPUMEHT U CHATh MOKa3aHUs ¢ IpuOOpOB,
10 pe3ysbTaTaM IKCIEPUMEHTA;

-BJIaJICHUE HABBIKAMHU: PAcCUETOB HKCIIEPUMEHTAJIbHBIX JaHHBIX C Y4YETOM
MOTPELIHOCTH W3MEPEHUH, anpobaluu pe3ysbTaToOB SKCIEPUMEHTa, CIenaTh
BBIBOJI, COOTBETCTBYIOIIUHI 11eH padOThI

X0po1Io 00y4aroIuics: IeMOHCTPUPYET:

-3HaHUSI: TEOPUU pazjiena GU3NKH, KOTOPOMY COOTBETCTBYET JIaHHAsl paboTa,
HE JIOMYCKAET CYLIECTBEHHBIX HETOUHOCTEH;

-B IIEJIOM YCIEIIHOE, HO COJEpXaIllue OTIeIbHbIE TPOOEbl, YMEHHUS:
TPaMOTHO TPOBECTH HKCIEPUMEHT M CHATh IOKa3aHWUs C MPHUOOPOB, IO
pe3yapTaTaM dKCIIEPUMEHTA,

- B IICJIOM YCIHENIHOE, HO COJepKallie OTIeJIbHbIe MpPOOENbl BiaJIeHUE
HaBBbIKAMM . pacquOB BKCHepI/IMeHTaJ'II)HI)IX JAHHBIX C y‘—IeTOM HOFpeHIHOCTI/I
W3MepeHull, amnpoOanuu pe3yabTaTOB JKCIEPUMEHTa, CHAeNaTh BBIBO/I,
COOTBETCTBYIOMIHH 11eJIH PaOOTHI

Y/I0BJIETBOPHTEILHO o0yJaroIuiicsi AeMOHCTPUPYET:
- 3HaHWS TOJBKO OCHOBHOTO MaTepHasia paszgena (U3NKHA, KOTOPOMY
COOTBETCTBYET JaHHas paboTa; HO HE 3HAET JeTaliel, JOMyCKAaeT HETOYHOCTH,
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JOMyCKaeT HETOYHOCTH B  (OPMYJIHMPOBKAX, HAPYIIAET JIOTHYECKYIO
MOCTIeIOBATEIBHOCTD B M3JIOKCHUU MaTepHasa

- B HOCJIOM YCHCHIHBIC, HO HC CHCTCMHBIC YMCHHA: T'PaMOTHO IIPOBCCTU
OKCHEPUMEHT ¥ CHSATh TIOKa3aHWs C TpUOOpOB, IO  pe3yibTaTam
IKCIIEPUMECHTA;

- B IEJIOM YCIEIIHOE, HO HE CHCTEMHOE BJIQJICHUEC HaBBIKAMHU: pPacieTOB
OKCIICPUMCHTAJIBHBIX JaHHBIX C YUueTOM MOrpeIIHOCTU I/I3MepeHI/II\/JI,
anpoOaIu pe3yIbTaTOB 3KCIIEPHUMEHTA, CIENaTh BBIBOJ, COOTBETCTBYIOIIHUMA
e paboThl,

HEYAOBJETBOPUTEC/IBHO

oOyJaroluiicss He IEMOHCTPUPYET:

-3HaHUA: TEOPHUHU pa3jena GU3NKU, KOTOPOMY COOTBETCTBYET JaHHas paboTa;
-YMEHUS: TPAaMOTHO MPOBECTH SKCIIEPUMEHT U CHATh MOKa3aHHs ¢ IpuOOpOB,
10 pe3yJIbTaTaM KCIEPUMEHTA;

-BJIaJICHUE HABBIKAMHU. PACUETOB HKCIIEPHUMEHTAJIbHBIX JaHHBIX C Y4YETOM
MOTPEUIHOCTH W3MEPEHUH, anpoOaluu pe3ysbTaTOB 3KCIEPUMEHTA, CIeNaTh
BBIBOJI, COOTBETCTBYIOIIUH 1€ PabOTHI.

4.2.5. Kputepum olleHKH pellleHusi CUTYallHOHHOM 3a1a4u

[Ipu pemieHnn CUTYalIMOHHOM 33J1a4l 00Y4YaroIINICs 1€MOHCTPUPYET:

3HAHMSA: TEOPETUYECKUE TOJIOKEHNS ITPEANIOIATaeMOr0 PEMIEHNs CUTYallHOHHON
3a/1a4M, B3aUMOCBS3b UCXOAHBIX JAHHBIX C IIOJYy4aeMbIM pPE3yJbTaTOM, METOLOJIOIHIO
NPUHATHS PEIICHUI B KOHKPETHON CUTYyalluu;

yMeHHsi: OTOUpaTh UH(OPMALINIO, COPTUPOBATH €€ Ui PEIICHUs CUTYallMOHHON
3aJlauM, BBISABJIATH KIIOUEBbIE MPOOJIEMbI, BBIOMpPATh ONTUMAIbHOE PpEUICHUE U3
BO3MOXXHOU COBOKYITHOCTH PELICHU;

BJIaJlcHHEe HABBIKAMH: MPHUMEHCHHUS TEOPETHUECKUX 3HAHUW ISl PEIICHUs
KOHKPETHOW CUTYallMOHHOM 3a/1a4M Ha ITPAKTHUKE.

Kpurepuu oueHku 3p(peKTUBHOCTH pPelieHUs CUTYALMOHHOM 32124

OT1anuno

0o0yyJarouuics 1eMOHCTPUPYET:

— IPaBUJIBHBINA OTBET Ha BOMPOC 33/1a4H;

— OAPOOHO, TTOCIIEIOBATEIHHO, TPAMOTHO OOBSCHEH XOJI €€ PEIICHHUS;

— pelieHHe TOJKPEIJIEHO CXEMAaTUYeCKUMHU  HU300pKEHUSIMU U
JIEMOHCTPAIHSIMU;

—  TIpaBWIbHOE W CBOOOAHOE  BlajJeHUE  MPO(EeCcCHOHAIBHOU
TEPMUHOJIOTHEN;

— IpaBUJIbHBIE, YETKHE U KPATKHE OTBETHI HA JJOTIOJIHUTEIbHBIE BOMPOCHI.

Xopowo

0o0yyJarouuics 1eMOHCTPUPYET:

— IIPaBUJIBHBINA OTBET HA BOTIPOC 33/1a4H;

— XOJI pelIeHus MOApOOeH, HO HEAOCTATOYHO JIOTHYCH, C CAUHUIHBIMU
OImMOKaMU B JETANAX, HEKOTOPHIMH 3aTPYJHEHHSIMH B TEOPETHUECKOM
000CHOBAHHNH;

— CXEMaTUYEeCKUX H300pKEHUSAX M JEMOHCTPAIUSAX TMPUCYTCTBYIOT
HE3HAUYNTEJILHBIE OMINOKH 1 HETOYHOCTH,

— OTBETHI Ha JIOTIOJIHUTEIbHBIC BOMPOCKHI BEPHBIE, HO HEJOCTATOYHO YETKHE
U KpaTKHe.

Y10BJI€ETBOPUTEILHO

00yyaromuiics: 1eMOHCTPUPYET:
— OTBET Ha BOIPOC 3a/1a4M JIaH PAaBUIIBHO;
— 00bsACHEHHE X0/a PEeLIeHHs HEJI0CTaTOYHO MOJIHOE,
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HEMoC 1e/10BaTe/IbHOE, ¢ OLIHOKAMH, ¢1a0bIM TEOPETHYECKHM
| 060CHOBAHHEM;
|~ cxematHueckie H300paKeH s i ACMOHCTPALMK G0 OTCYTCTBYIOT
.| BoBce, 1100 coepKaT NPUHLMITHABHBIE OLIMOKH;
| OTBETHI HA JOMOIHUTEIbHBIE BONPOCH! HEJIOCTATOUHO YETKHE H COEepIiKaT

- OLIHOKHM B JeTaisX.
' Heyosaersopureabno | 00ydaiouiuics: - . s
— OTBET HA BONPOC CUTYALLMOHHOM 3aa4u JIaH HCIPABUJIbHO.

Paspadomuurku: cmapuiuii npenooasamens, Poiicosa E.B / _
(noanucs)
oouenm, Kouenaescxkas K.B. - -

(nﬁl}/le)
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