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Onucanuve mnokasaTenedl W KPUTEPUEB OLIEHUBAHUS KOMIIETCHIMI Ha pa3JIMn4HbL
sTanax ux GOPMHUPOBAHUS, OITUCAHUE IITKAT OLEHUBAHUS «...evveneeneeennannannnnn. 6
TumnoBbie KOHTPOJIBHBIC 33JaHUS WM WHBIE MaTepuaibl, HEOOXOIUMBIE I OLICHKH
3HaHUW, YMEHH, HABBIKOB U (WJIM) OMBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIUX ITAIIbI
¢opMmHpoBaHHsS  KOMIETEHIMII B  Tpolecce OCBOGHHS  00pa3oBaTEIbHOI
105 070) i 0T 1Y 1715 18
MeToauueckiue MaTepuaibl, ONPEICISIONINE MPOIEAYphl OICHUBAHHS 3HAHUHU,
YMEHHH, HABBIKOB M (WJIM) OMbBITa ACSITENbHOCTH, XapaKTEPU3YIOMIMX 3Talbl HX

00 )Y 1 00 12 17 ¢ 42



1. Ilepeyenb KOMIIETEHUMI ¢ YKa3aHHeM 3TANoB UX (pOpMUPOBAHUSA B Mpolecce
ocsoenus OIIOIT

B PE3YIIbTATC N3YUCHUA TUCIHHUIIIINHBI «Duszuka o6yt1a10u1nec;1, B COOTBCTCTBHUU

¢ ®I'OC BO no nanpasienuto nmoaroroBku 19.03.01 brorexHomorus, yTBEp>KIAEHHOTO
npukazoM MunucrepctBa oOpa3zoBanus W Hayku PO or 11.03.2015 r. Ne 193,
(GOpMHPYIOT ClIeIyIONE KOMIICTCHIINH, YKa3aHHbIC B Ta0nuIe 1.

@dopmMupoBaHUEe KOMIIETEHIIHII B Mpolecce M3y4eHHUs TUCUUILINHBI

«DU3UKA»
Taoauna 1
Komnerennus CTpyKTypHBIE 3JIEMEHTBI Oransl Bunst OneHouHsble
Kon | HaumenoBanue KOMIIETEHIIMH (B pe3yabTare |(GOopMHpOBa| 3aHATUH | CpeAcTBa AJs
OCBOCHHS JUCIUTUTHHBI HUS TSt OLIEHKHU
o0yyaroIui 10JIKeH 3HaTh, | KOMIETEHL | (JOPMHUPOB YPOBHS
YMETh, BIIAJICTh) UH B aHUA chopmupoBaH
nporecce | KOMIETEeH HOCTH
OCBOCHHS UH KOMIICTEHIIH
OIIOII
(cemectp)”
1 2 3 4 5 6
OIIK-2 | crtocoOHOCTBIO M | 3HAET: PyHAaMEHTAIbHbIC 1 JeKIIHH, Joxknan/Tecto
TOTOBHOCTBIO ¢busnyeckue NOHATHS, nabopaTop | Bble 3aaHusl/
KCII0JIh30BaTh (du3nyYecKre BETMYUHBI U HBIE nabopaTopHas
OCHOBHbIE €IMHULIBl X U3MEPEHUS, 3aHATHUSA paboTa/KOHTP
3aKOHBI OCHOBHBIE METO/IBI onpHast paboTta
€CTECTBEHHOHAYY | MCCIIEZIOBAHMS U aHAJN3a,
HBIX TUCIHIUIMH B | IPUMEHSEMBIC B
npoecCUOHANIbH | COBPEMEHHOMN (U3UKE U
Oli IEATENBHOCTH, | TEXHUKE, H3y9aeMbIC B
IPUMEHSATh paszzenax MexaHuKa U
METOIBI MOJIEKYJIsIpHAst HU3NKA;
MaTEMaTHYECKOTO | yMeeT: pacCUUThIBaTh U
aHaM3a u aHAJM3UPOBAThH
MOJICJIMPOBAHMS, | XapaKTePUCTUKHU KoJeOaHMit
TEOPETUYECKOIO ¥ | B MEXaHMYECKHX CHCTEMAX;
OKCIEPUMEHTAJIBH | UCIIOJB30BaTh OCHOBHBIE
oro npremMsl 00paboTKH
UCCIIEI0BaHUS HKCIEPUMEHTATBHBIX

JaHHBIX; padOTaTh C HAYYHO-
TEXHUYECKOI HH(popMaImei;
paboTaTh ¢ MpOCTEHIINMHU
anmaparamu, npudopamu u
CXEeMaMH, KOTOphIe
UCTOJIB3YIOTCS B (PU3HUECKUX
U TEXHOJIOTMUECKUX
na0opaTopUsX MPH U3YUEHUHU
MEXaHUKHU U MOJIEKYISIPHON
(Gu3MKY, 1 TOHUMATh
MIPUHIIMI UX IEHCTBUS;
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BJIAJIeeT: METONAMU
HCCIeIOBaHUS (PU3UKO-
XHMHYECKHX CBOHCTB
BEILIECTB; YHUBEPCATbHBIMU
y4eOHBIMU JCHCTBUSIMH,
MpueMaMu U METOAaMH1
penieHus KOHKPETHBIX 3a/1a4
W3 MEXaHUKH U
MOJICKYJIIPHON (hU3UKH

OIIK-2

CIIOCOOHOCTBIO H
FOTOBHOCTBIO
HCII0JIb30BaTh
OCHOBHBIE
3aKOHBI
€CTECTBCHHOHAYY
HBIX JUCLHUILINH B
po¢eCCHOHAIIbH
O ICATCIBHOCTH,
MPUMEHSTh
METO/IbI
MaTeMaTH4eCKOro
aHaju3a u
MOJICJTUPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAIbH
oro
HCCICAOBAHUS

3HaeT: PyHIaMECHTAIbHBIC
busryecKre MOHSITHS,
(u3nUuecKre BETHIUHBI U
CIIMHMIIBI UX U3MEPEHUS,
OCHOBHBIC METO/TbI
MCCIICIOBaHHSI U aHAJIN3a,
MIPUMEHSEMBIC B
COBPEMEHHOW (HHU3UKE U
TEXHHUKE, H3yIaeMbIC B
paszenax 3JIeKTPOCTaTHKa,
AJIEKTPOMArHUTHBIC SIBICHUS,
OITHKA, aTOMHAas (pu3nka

yMeeT: PacCUUThIBATh
XapaKTepUCTUKH KoeOaHuH
B JIEKTPOMArHUTHBIX U
KOMOHWHUPOBaHHbIX
CUCTEMAX; aHAJIU3UPOBATh U
paccunuThHIBaTh
ANEKTPUYECKUE U MAarHUTHbBIE
T10JIs; aHAJIU3UPOBATh
KBaHTOBBIE CHCTEMBI;
HCIIOJIb30BAaTh OCHOBHBIE
npuemMbl 00paboTKH
9KCIIEPUMEHTAIBHBIX
JAHHBIX; pad0TaTh C HAYYHO-
TEXHUYECKOH HH(popMaImei;
paboTaTh ¢ MpOCTEHIINMHU
anmnaparamu, npudopamu u
CXEeMaMH, KOTOpbIe
UCTOJIb3YIOTCS B (PU3HUECKUX
1 TEXHOJIOTMUECKUX
nabopaTopusx, U IOHUMATh
MIPUHIIMII UX IEHCTBUS;

BJIAJ/IEET:

METOJIaMH UCCIEA0BAHUS
(U3UKO-XMMHYECKHIX
CBOMCTB BEIIICCTB;
YHHUBEPCATbHBIMU yUECOHBIMU
JEUCTBUAMH, TPUEMAMH U
METOJIaMU PELICHUS
KOHKPETHBIX 33]1a4 U3
3JIEKTPOCTATUKH,
3JIEKTPOMATrHUTHBIX SIBJICHU,
ONTHUKHU U ATOMHON (DU3HUKH

JIEKIUH,
nmabopaTtop
HBIC
3aHSATHS

Jloknan/TecTo
BBIE 3aaHust/
naboparopHas
paboTa/KOHTP
ollbHasi paboTa
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OIIK-3 | criocoOHOCTBIO 3HaeT: 0a30BbIC TCOPUU JIEKIUH, Joxman/Tecto
HCII0JIb30BATh KJIACCUYECKON U nabopaTop | Bble 3aJaHus/
3HAHUS O COBPEMEHHOM (PU3UKH; HBIE nabopaTopHas
COBpPEMEHHOM OCHOBHBIC 3aKOHBI MEXaHUKH, 3aHATUS paboTa/KoHTp
¢busnueckoit OCHOBBI TEPMOJUHAMUKU; oJibHas pabota
KapTUHE MHPA, OCHOBHBIC 3aKOHBI 1
MIPOCTPAHCTBEHHO | MPHUHIIMIIBI, YIPABISIOLIUE
-BPEMEHHBIX MIPUPOTHBIMU SIBJICHUSIMH U
3aKOHOMEPHOCTSIX | MpolieccaMu, Ha OCHOBE
, CTPOCHUU KOTOPBIX pabOTAIOT MAITUHBI,

BelIeCTBA JIIs MEXaHHU3MBI, allapaThl U

MTOHWUMAHHUS prOOPHI COBPEMEHHON

OKPY>KaIoIlero TEXHUKHU

MUDA U SBICHUN | yMeeT: UCIIOJb30BaTh 3HAHUS

MPUPOABI 0 COBpEMEHHOM (hU3UIECKOM
KapTUHE MUpA IS
MMOHUMAaHHUSI OKPYKAIOIIETO
MUpa U SBJICHUHN MPUPOJIBL;
OpPUEHTHPOBATHCS B
COBPEMEHHOMN U BHOBb
CO3/1aBa€MOM TEXHUKE C
LeJbI0 €€ OBICTPOro
OCBOEGHUSI, BHEAPEHUS U
3¢ GEeKTUBHOTO
WCIIOJIb30BaHUS B
MIPAKTUICCKON JACSITEITLHOCTH
BJIajJIeeT:
YHHUBEPCATHHBIMUA YICOHBIMH
NEHCTBUSAMU, METOJIaMU
OIICHKM ¥ PacyeToB JUIs
aHanmsa buznuecKkux
SIBIECHU B  HUCIOJb3yeMOM
anmaparype u
TEXHOJOTHYECKHX TPOIIeccax

OIIK-3 | crtocoOHOCTBIO 3HaeT: 0a30BbIe TEOPUHU JIEKIIUH, Joxman/Tecto
WCII0JIh30BaTh KJIACCUYECKOU 1 nmabopaTtop | BbIC 3aaHUs/
3HAHUSA O COBpEMEHHOU (PHU3UKU; HBIE naboparopHas
COBPEMEHHOM OCHOBHBIE 3aKOHBI 3aHATHS paboTa/KOHTp
¢busnueckoit TEPMOJAMHAMHUKH, KOJICOaHHA onpHas paboTta
KapTUHE MHPA, Y BOJIH, JJICKTPUYECTBA U
MPOCTPAHCTBEHHO | MarHeTH3Ma, KBAHTOBOM
-BPEMEHHBIX (U3HUKH, CTATUCTHYCCKOM
3aKOHOMEPHOCTSX | (PU3UKHK; OCHOBHBIE 3aKOHBI U
, CTPOCHUH TIPUHIIMITBI, YIIPABIISIONTHE
BEIIEeCTBA IS MIPUPOJIHBIMU SIBICHUSIMU U
MTOHMMAaHHUS mporeccaMu, Ha OCHOBE
OKPYKaroIIero KOTOPBIX pabOTaIOT MAITUHBI,

MUpa | SBJICHUH | MEXaHW3MBI, alllapaThl U
MIPUPOJIBI pUOOPHI COBPEMEHHOU

TEXHUKU




yMeeT: UCIOJIb30BaTh 3HAHUS
0 COBPEMEHHOI (pu3mueckoi
KapTHHE MHpa TSI
MOHUMAaHHMSI OKPY>KaIOLIEeTO
MUpA U SBICHUH TPUPO/IBI;
OpPUEHTHPOBATHCS B
COBPEMEHHO U BHOBb
CO371aBacMOM TEXHHUKE C
LEJBI0 ee OBICTPOTO
OCBOGHUSI, BHEIPEHUS U

3¢ pexTUBHOTO
WCIIOJIb30BaHUS B
MPAKTUYECKOHN JICATEIILHOCTH
BJaJieeT: YHHUBEPCATbHBIMU
y4eOHBIMU JCUCTBUSIMH,
METOJaMHU OIICHKHU u
pacueToB Ul aHaAJIW3a
¢u3nuecKux  SBICHUH B
UCIOJIb3yeMOH armaparype u
TEXHOJIOTHIECKUX MpOoIeccax

[Ipumeuanue:

Komnerenmuss OIIK-2 — Takxe ¢dopMupyercss B XO0J€ OCBOCHHUS IJUCLMILIUH:
MaTemMaThka, o0Ilas M HEOpraHuyecKas XUMHS, OpraHWYecKas XHUMHs, OCHOBBI
OMOXMMHH U MOJIEKYJIAPHOW OMOJIOTHH, aHATUTUYECKass XUMUSI U (PU3UKO-XUMUYECKHE
METOJIbl aHaau3a, Qu3nuecKas XUMHs, o0Ias Ouosiorusi, oOiass MUKpPOOUOJIOTUS U
MUKpPOOHOJIOTHSI, T€HETUKAa OaKTepHil, 3KOJIOTHS, OCHOBbI AHATOMUU U (PU3HOJIOTUU
KUBOTHBIX, OCHOBBI HAay4HBIX HCCJIEIOBAHUW, MPOU3BOACTBEHHAs NMPAKTHKA, HAYYHO-
HCCJIEI0BATENIbCKAS TPAKTUKA, TPEAIUINIOMHAS MTPAKTHUKA, MOAroToBKa U 3anmra BKP.

Komnerenmust OIIK-3 — Taxxke ¢dopMupyeTcss B X0J€ OCBOCHHUS IUCIHUILIUH:
oOlass W HeopraHWYecKas XUMHS, OpraHUYecKas XHUMHs, XUMHUS OHOJIOTMYECKH
AKTUBHBIX BEIIECTB, (pU3MYECKas XUMUS, KOJJIOUIHAS XUMUS, XUMAYECKasi KUHETUKA U
KaTaJin3, NUIIEBAas XHUMUSA, XUMHUS MHIIH, HAYYHO-UCCIEIOBATENIbCKas IPAKTUKA,
noAroroBka u 3ammra BKP.

2. Onucanue nmokasareJieid 1 KpUTEpHeB OLICHUBAHMS KOMIIETEHIIUI
HA Pa3/IMYHbIX ITanax ux (pOpMUPOBaAHUS, ONMMCAHUE IIKAJ OLlEHUBAHUS

HepequL OLICHOYHbIX MaTE€pHuaJIoB

Taoauma 2
Ne HanmeHnoBanue Kpartkas xapakTepucTrka OLIEHOYHOT O [IpencraBnenue
n/n OLICHOYHOI'0 Marepuana OLIEHOYHOTr 0 cpeacTsa B OM
MaTepuaina

1 [IncbMEHHBIN OIIPOC | CPEACTBO NPOBEPKU YMEHUN IIPUMEHATH | KOMIUIEKT KOHTPOJIBHBIX
MTOJIyYEHHBIE 3HAHUS IS pELICHUS 3a/IaHMI 110 BapUaHTaM,
3a/1a4 ONPEJEIICHHOr0 THIIA 110 Pa3felly | CUTyallMOHHbIE 33/1a4H,
WJIM HECKOJIBKAM pa3JiesiaM, METOI, KOMIUIEKT TECTOBBIX
KOTOPBIU ITO3BOJISIET BBIIBUTH YPOBEHb | 3aJlaHUMU
3HaHWM, YMEHUW U HaBBIKOB,
CHOCOOHOCTEH U APYIHX Ka4eCTB
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JIMYHOCTH, a TAKXKE UX COOTBETCTBHE
OTIpe/ieIeHHBIM HOpMaM ITyTeM aHaJIu3a
CIoco0O0B BBHITIOJIHEHHS 00 yJarOIIIMUCS
pslla CrielMaabHbIX 3aIaHUIl

2 JlaGoparopHas CPEIICTBO, HAIIPABJICHHOE HA U3Y4YeHHE | JJAOOpaTopHbIE pabOThI
pabora MPAKTUIECKOTO X0/Ia TeX WIIK UHBIX
IIPOLIECCOB, UCCIIEIOBAHHE SBJICHUS B
paMKax 3aIaHHOM TEMBI C
MPUMEHEHHEM METOJIOB, OCBOCHHBIX Ha
JICKIHSIX, COMIOCTABICHHE MOTYYSHHBIX
PE3yJIbTATOB C TEOPETUUECKUMHU
KOHIICTIUSIMH, OCYILIECTBIICHUE
MHTEPIIPETALMU MTOJTY4EHHBIX
pe3yJbTaTOB, OLICHUBAHUE
MPUMEHUMOCTH MOTYYSHHbIX
pe3yIbTaTOB HA PAKTUKE
3 YcTHBIN ompoc CPEICTBO KOHTPOJIS,, OPraHU30BaHHOE BOMPOCHI IO TEMaM
KaK crernuaibHas Oecena JUCITUTUTAHBL:
MeAaroru4eckoro paboTHUKA C - MepeyeHb BOMPOCOB IS
00yJaromuMcsi Ha TeMBI, CBSI3aHHBIE C YCTHOTO OTIpOca
M3y4aeMOil TUCIUTUITMHON U 3aaHus AJis
paccuuTaHHOW Ha BhISICHEHHE 00beMa CaMOCTOSITENIbHOM pabOThI
3HaHUU 00yUaIOIIErocs Mo
OTIpeNIeIICHHOMY pa3zieny, TEME,
npoOjemMe u T.11.
HporpaMMa OlICHUBaHUA KOHTpOJ]preMOﬁ JUCHHUITIIINHBI
Ta6auna 3
Kon
KonTponupyemeie .
Ne KOHTPOJIHPYEMOit HaumenoBanue
/11 Pas/ACIIbT KOMIIETEHIINU OIIEHOYHOTO MaTepHaia
(TeMBbI TUCITUTIITUHBI )
(unu ee yacTH)
1 2 3 4
1 | Omnbku wu3MepeHud u
MaTeMaTH4ecKas
JlaGopartopHnast pabota
o0paboTka pe3yabTaTOB
HKCHEPUMEHTA.
2 | Mexanuka JlaGopaTopHast paboTa, BXOJHOM KOHTPOJIb
3 | [Ipumenenue 3aKOHOB
CUTYallMOHHBIE 337241
COXpaHEHHS B MEXaHUKE.
4 | luHamuKa. JlaboparopHas paboTa, CUTyallMOHHBIC 3a]Ia4H
5 | Ompenenenne tiotaoctu | OITK-2, OIK-3
TBEP/BIX Tell MPaBUIHLHON JlaboparopHnas paboTa,
reoMeTpUUYecKoil Gopmbl
6 | MonekynsipHas ¢usuka.
Jlaboparopnas paboTa, CUTyallMOHHBIC 3a/1a4H
H3omnporiecchl.
7 | Pacuer XxapakTepuUCTUK U
MapamMeTpoB  COCTOSHUS CUTYaIlMOHHBIE 337241
WICaThHOTO ra3a
8 | KanmunnspHble sBIEHUS. JlaboparopHas paboTa, CUTyallHOHHBIC 3aa4H,
IToBepxHOCTHOE KOHTpOJIbHast paboTa




Kon

Ne Konrposmpyeubie KOHTPOJIUPYEMOU HanmenoBanue
n/m PasIeiIb! KOMITETEHIINH OLICHOYHOT'0 MaTepuaia
(TEeMBbI TUCIIUTIMHBI)
(w1m ee yacTh)
1 2 3 4
HATSHKCHHUS
9 | U3omporneccel.  OCHOBBI
MOJIEKYJISIPHO-
. Jlaboparopuas paboTa, CUTyallMOHHBIC 3a/Ia4H
KHHETUYECKOW  Teopuu
CTPOEHUS BEIECTBA
10 | DnekrpocTtatuka. Pacuer
XapaKTePUCTHK
JlaboparopHas paboTa, CUTyallMOHHBIC 3a/Ia4H
ANEKTPOCTATUYECKUX
IoJIe
11 | DnexkTpuyeckuii TOK,
pacyer nemnen JlaGopaTtopHnast paboTa, CUTYallMOHHBIC 334U
MOCTOSIHHOTO TOKa
12 | Pacyer  XapaKTEpUCTHUK
MarHUTHBIX TIOJICH. nabopaTopHasi paboTa, CUTYaI[MOHHBIE 33/1a4YH
MarnautHoe nosie 3emiu.
13 | 'eomeTpuueckasi onTuKa naboparopHas paboTa, CUTyallMOHHBIE 33]1a4H
14 | Onpenenenue moxasaress
MIPEJIOMJICHUS CTEKJIa MPHU nabopaTtopHas pabota
MTOMOITY MUKPOCKOMA
15 | KBanToBas ¢usuka CUTYalIMOHHBIC 33/1a41

Onucanue noxkasareJjei u KPUTEPHUEB OLICHUBAaHUSA KOMIIeTEHIIMH M0 AMCIUILINHE

«Du3uKa» Ha PA3JIUYIHBIX 3Tanax ux (l)OpMI/IpOBaHI/lﬂ,
OIINCaHHuE IIKAJ OCHUBAaHUA

Tabauna 4
Kon [Inanupyemsl ITokxazarenu ¥ KpUTEPUN OLIEHUBAHUS PE3YJIBTATOB O0YUEHUS
KOMIICTCHIIM | € PE3YyAbTaThl | HHMKE OPOTOBOIO | TIOPOTOBBIA | MPOABUHYTHIN BBICOKUI
U, DTaIbl oOyueHus YPOBHS YPOBEHb YPOBEHb YpOBEHb
OCBOEHUS (HeynoBneTBopHUTE | (YIOBIETBOPH (xopor0) (oTIIMYHO)
KOMIIETEHIIN JBHO) TEJIBHO)
u
1 2 3 4 5 6
OIIK-2, 3HaeT: oOyuaromuiics He | oOydarommiic | oOyJarommuiic | oOyJaromuiic
1 cemectp dbyHIamMeHTa | 3HaeT s s s
JbHBIE 3HAYUTEIbHOM JEMOHCTPHUPY | AEMOHCTPUPY | IEMOHCTPUDPY
du3nveckne | 9acTH eT 3HaHUs €T 3HaHue eT 3HaHue
HIOHSATHS, IPOrpaMMHOTO TOJIBKO MmarepHana: Mmarepuana.py
¢u3nveckne | Marepuaia, INIoX0 | OCHOBHOTO dbyHaaMeHTan | HIaMeHTaJIbH
BEJIMYMHBI U | OPUEHTUPYETCA B | MaTepuaia: bHBIE bIe
eAMHMLBI UX | MaTepuane.pyHna | pyHaameHTan | puznyYecKue ¢buznueckue
U3MEPEHUs, | MEHTaJbHbIE bHBIC HOHSTHS, MIOHSATHS,
OCHOBHBIE ¢busnueckue ¢buznueckue buznueckue ¢buznueckue
METO/IbI MOHATHS, MIOHSATHS, BEJIMYMHBI U | BETUYUHBI U
UCCIIeIOBaHH | (PU3NIECKHE busnveckne | €OUHHIBI UX | €AMHUIBI UX
S ¥ aHaJIM3a, | BEJIMYUHBI U BEIMYMHBI U | U3MEpEHHUS, U3MEpeHus,
NPUMEHSIEMBI | €IMHUIIBI UX eIMHUIIBI IX | OCHOBHBIC OCHOBHBIC




eB H3MepeHus, U3MepeHus, METO/IbI METO/IbI
COBPEMEHHO | OCHOBHBIC METO/JbI | OCHOBHBIC WCCJICJTIOBAHMSI | UCCIICTOBAHMS
i Gu3uke U | UCCIIEeIOBaHUS U METO/IbI U aHau3a, U aHaln3a,
TEXHUKE, aHasm3a, WCCJICIOBAHMS | TPUMCHSIEMBIE | TPUMEHSICMbIE
U3y4aeMble B | IPUMEHsIEMbIE B U aHalu3a, B B
paszzenax COBPEMEHHOM MPUMEHSIEMbIE | COBPEMEHHON | COBPEMEHHOM
MeXaHuKa U | QU3HKEe U B busuke u busuke u
MOJICKYJISIpHA | TEXHUKE, COBPEMEHHOU | TEXHUKE, TEXHHKE,
1 (pusnka M3y4aeMble B busuke u U3ydyaeMble B | U3y4aeMble B
pazzaenax TEXHUKE, pazzaenax paszzmenax
MEXaHHKa 1 U3y4yaeMble B | MEXaHHKa U MEXaHHKa U
MOJICKYJISIpHAs paszaenax MOJIKYJISIpHA | MOJIEKYJISIpHA
(bu3uKa, HEe 3HACT | MEXaHUKa U s pusuka, HE | o PHU3HKA,
MPAKTUKY MOJICKYJISIpHA | JIOITYCKAEeT MIPAKTUKU
MIPUMEHEHUS g (pU3MKa, HO | CYIIECTBEHHBI | IPUMEHEHUS
Marepuaa, HE 3HaeT X Marepuara,
JIOTYCKaeT JeTane, HETOYHOCTEH | UCUEPIBIBAIO
CYIIECTBEHHBIE JIOITyCKaeT e u
OLINOKHU HETOYHOCTH, roce0BaTes
JIOITyCKaeT BHO, YETKO U
HETOYHOCTH B JIOTUYHO
(hopMyITUPOBK n3Jaraet
ax, HapyIaeT MaTepua,
JIOTHYECKYIO XOPOIIO
nocnea0BaTes OpUEHTHPYETC
BHOCTH B B
U3JI0KEHUHU Marepuare,
MPOrPaMMHOT HE
0 MaTepuasa 3aTpyIHSACTCS
C OTBETOM
pu
BUJIOM3MEHEH
WU 3aJaHnui
ymeeT: HE yMeeT B IIEJIOM B 1IEJIOM copmMHupOBaH
pPacCUMTHIBAT | MCIIOIH30BATh YCIIEIIHOE, HO | YCHEIIHOEe, HO | HOe YMEHHe
b U METOBI ¥ IPHEMBI | HE CUCTEMHOE | COJIEpIKalllie | PacCYUTHIBATH
aQHAJIM3UPOBA | PACCUUTHIBATH U yMEHHE OTJIeIbHbBIE u
Th aHATM3UPOBATH paccUMuTHIBaTh | MPOOEIHI, aHAJTM3UPOBAT
XapaKTepUCT | XapaKTePUCTUKU u yMEHHE b
UKH Koye0aHui B aHAJIM3UPOBAT | PACCUUTHIBATH | XapaKTEPUCTH
KoJIeOaHul B | MEXaHHUECKUX b U KM KoJieOaHui
MEXaHUYECKH | CHCTEMaXx; XapaKTEpUCTH | aHAJM3UPOBAT | B
X CHCT€Max; | MCIIOIb30BaTh KM KoJieObaHui | b MEXaHUYECKU
UCIIONIb30BaT | OCHOBHBIE MPUEMBI | B XapaKTepUCTH | X CHCTEMax;
b OCHOBHBIE | 00pabOTKH MEXaHWYECKHU | KU KOJeOaHWI | UCIOIh30BATh
MIPUEMBI IKCIIEPUMEHTANIbH | X CUCTEMaX; B OCHOBHBIE
00paboTKH BIX JIaHHBIX; HCIIOJIb30BaTh | MEXaHWYECKH | MPUEMBI
HKCIEPUMEHT | paboTaTh ¢ OCHOBHBIE X CUCTEMax; 00paboTKH
ATBHBIX Hay4JHO- MIPUEMBI WCTIOJIB30BATh | DKCIIEPHUMEHT
JAHHBIX; TEXHUYECKOUN 00paboTku OCHOBHBIE QJIbHBIX
paborath ¢ nH(pOpMaIHei; AKCIIEPUMEHT | TIPUEMBI JTAHHBIX;
Hay4yHO- paboTarth C AJIbHBIX 00paboTKH paboTarth C
TEXHUYECKOH | MPOCTEUIITUMHU JTAHHBIX; SKCIIEPUMEHT | HAyJHO-




uH(popmarue | anmaparamu, paboTath ¢ AITBHBIX TEXHUYECKON
it; paboTath ¢ | mpubopamu u Hay4yHO- JTAaHHBIX; uHpopmanuei
MPOCTEHIINM | CXeMaMH, KOTOpbIE | TEXHUYECKOH | paboTaTh C ; paboTaTh C
51 HCIIOJB3YIOTCS B uH(popMaluen | HaydyHO- MPOCTEUILIUM
anmnaparamu, | (pU3UYECKUX U ; paboTaTh C TEXHUYECKON | U
npuOOpaMu U | TEXHOJOTHYECKHX | MPOCTEHIIUM | mHpOpMAIUel | anmapaTamu,
CXEeMaMHu, naboparopusix Ipu | u ; paboTaTh C npubopamu u
KOTOpBIE W3y4YEHUU anmaparami, | NPOCTEHIIMM | CXeMaMH,
UCIIOJIB3YIOTC | MEXaHUKHU U npubopamMu U | u KOTOpBIE
aB MOJICKYJISIpPHOM cXxemamy, anmaparaMu, | MCIOJIb3YIOTC
buzndeckux | UMK, U KOTOpBIC npudbopaMu U | A B
u MMOHUMATh UCIIOJIB3YIOTC | CXEMaMH, (bU3HYECKUX H
TEXHOJIOTHYE | MPUHIUI UX iB KOTOpBIE TEXHOJIOTHYEC
CKHX JeNCTBUS;, (U3HYECKUX U | UCTIONB3YIOTC | KHUX
naboparopus | IOMyCKaeT TEXHOJIOTHYEC | 5 B naboparopusx
X TIpH CYIIIECTBCHHBIC KHX (GUBHYECKUX U | TIPU U3YUCHUU
U3Y4YEeHUU OLIMOKH, 1ab0paTopUsX | TEXHOJOTHYEC | MEXaHUKHU U
MEXaHUKH U | HEYBEPEHHO, C MIPU U3YYCHHUH | KUX MOJIEKYJISIPHO
MOJICKYJISIPH | OOJBIINMHU MEXaHUKH U naboparopusx | i ¢puzuku, u
ol pu3uKH, U | 3aTPyTHECHUSIMHU MOJICKYJIIPHO | MPU U3YYEHUU | TOHUMATh
MOHUMATh BBITIONTHSIET it dusuky, u MEXaHHUKH U MIPUHIIMI UX
MNPUHIUI UX | CAMOCTOSITEIIbHYIO | TOHUMAaTh MOJICKYJIIPHO | JIEUCTBHUS;,
JeICTBUS; paborty, OPUHLMI UX | # GUBHKH, U UCIIONB3YS
OOJIBIITMHCTBO JIeACTBUS;, MOHUMATh COBPEMEHHBIC
3a/laHuH, UCIIOJNB3YS IOPUHLIUI UX | METOJBI U
MPEAYCMOTPEHHBIX | COBPEMEHHBIE | JACHCTBUSA;, [IOKa3aTelu
MPOrpaMMOit METOABI U HCTIONB3YsI TaKOM OLIEHKH
JTUCHUIUIMHBL, HE | TIOKa3aTelu COBpPEMEHHBIE
BBITIOJTHEHO OIICHKH METO/IbI U
MOTPEUTHOCTE | MOKa3aTean
17| TaKOM OIEHKH
AKCIIEPUMEHT
a
BJaJeeT: oOyuarouuiics He | B LIEJIOM B LIEJIOM YCIELIHOE U
METOAaMH BJIAJICET YCIIEIIHOE, HO | YCIIEIIHOE, HO | CUCTEMHOE
UCCJIEIOBAaHM | HaBbIKAMU YTEHHUS | HE CUCTEMHOE | COJepralllee | BIaJeHUE
1 (huszmKo- U OLICHKU BIIQJICHUE OTJIeIbHbBIE HaBbIKAMU
XUMUYECKHX | uH(popmanuu HaBBIKAMHU nmpoOeNbl UM | YTEHUS U
CBONCTB MeToAaMu YTEHUS U COMPOBOXKAAI0 | OLEHKH
BEIIECTB; HCCIIEIOBaHUS OLICHKH nieecs uHpopmaruu
YHHUBEpCAIbH | PU3UKO- uH(pOpMallUK | OTIENBHBIMU | METOJAMHU
BIMH XUMHYECKHX MEeTOaMH omunoKaMu UCCIIETOBaHUS
y4eOHBIMU CBOMCTB BEILIECTB; | UCCIEAOBAHUS | BIAaJICHHUE ¢buzuko-
NEUCTBUSIMU, | YHUBEPCATBHBIMH | (DU3HKO- HaBBIKAMU XUMHYECKHUX
npueMaMu U | Y4eOHBIMH XUMUYECKUX | YTCHHS U CBOWCTB
METOIaMH JENUCTBUSIMH, CBOMCTB OIICHKH BELIECTB;
perieHus pueMaMu 1 BEIIIECTB; nHpOpMaUi | YHUBEPCATbH
KOHKPETHBIX | METOJaMU VHHUBEpCaJIbH | METOJaMU BIMU
3aja4 u3 pelieHus BIMH HCCTIEOBaHUS | YICOHBIMU
MEXAaHUKH U | KOHKPETHBIX 3a7a4 | y4eOHbBIMU buzuko- NENUCTBUAMH,
MOJICKYJIIPH | U3 MEXaHUKH U JNEHUCTBUSMU, | XUMHUYECKHX | PUEMaMH H
oif puzuku MOJIEKYJISIPHOM NpueMaMu U | CBOMCTB MeToAaMH1
busuku, MEeTOaMH BEIIECTB; pereHus
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JOITyCKaeT pemeHHs YHUBEPCAJIbH | KOHKPETHBIX
CYIICCTBEHHbBIC KOHKPETHBIX | BIMHU 3a7a4 u3
OLIMOKH, C 3aja4 u3 yueOHBIMU MEXaHUKH U
OOJIBITUMHU MEXaHUKHU U JNCUCTBUSAMH, | MOJICKYJISIPHO
3aTpyAHCHUSMH MOJICKYJISIPHO | TIpUeMaMu U | i QU3UKH
BBIMOJIHSCT i pusuKu METOIaMHt
CaMOCTOSITEIILHYIO pereHus
pabory, KOHKPETHBIX
OOJIBIITMHCTBO 3aa4 u3
MPEyCMOTPEHHBIX MEXaHUKHU U
PO PaMMOit MOJICKYJISIPHO
JUCHUTUTHHBI HE i Qpusuku
BBITOJIHEHO
OIlIK-2, 3HaeT: oOydaromuiics He | oOydJarommiic | OOyJarommuiic | 0OyJaromuiic
2 cemectp dyHgamMeHTa | 3HaeT s s s
JIbHbBIE 3HAYUTEIIBHOM JEMOHCTPHUPY | AEMOHCTPHUPY | IEMOHCTPUPY
dusnveckue | 4acTu eT 3HaHUS €T 3HaHUE €T 3HaHUE
MIOHSTHS, IPOrPaMMHOTO TOJILKO marepuara, MaTepuana;
¢dusnveckue | Marepuaia, INioX0 | OCHOBHOTO HE JIonyckaeT | GpyHmaaMeHTan
BCJIMYMHBI M | ODUCHTUPYETCS B | MaTepuaa, CYIIIECTBEHHBI | bHBIC
€JIMHUIIBI UX | MaTepuale: HO HE 3HaeT X busnyeckue
usMepenus, | QyHIaMEHTAJIbHBI | JETaleH, HETOYHOCTEH | MOHATHS,
OCHOBHBIC ¢ pusnueckue JIOITyCKaeT busnyeckue
METO/IbI MOHSTHS, HETOYHOCTH, BEJIMYMHBI U
ucclieIoBaHu | (U3NYECCKHE JIOITyCKaeT CIUHUIIBI UX
s ¥ aHaJIM3a, | BEJIMYUHBI U HETOYHOCTH B HU3MEPEHUS,
NPUMEHSEMBI | €JMHUIIBI UX (bopMyITHpOBK OCHOBHBIC
eB HU3MEpeHus, ax, HapyIIaeT METO/IbI
COBPEMEHHO | OCHOBHBIE METOJIbI | JIOTUYECKYIO UCCIICIOBAHHS
i Qu3MKe U | UCCIICIOBAHUS U MOCIIeI0BATEN W aHaJM3a,
TEXHUKE, aHaJm3a, BHOCTH B MIPUMEHSIEMBIC
U3ydaeMbIe B | IPUMEHSIEMBIC B U3JI0KEHUT B
pazjenax COBPEMEHHOM POTPaMMHOT COBPEMEHHOM
3JIEKTPOCTaT | QU3KKE U 0 MaTepuasa busuke u
uKa, TEXHUKE, TEXHUKE,
SJIEKTPOMArH | U3ydaembic B H3ydaeMbIC B
UTHBIE paszzaenax paszaenax
SIBJICHHS, 3JIEKTPOCTATHKA, 3JIEKTPOCTATH
OTITHKA, AJIEKTPOMArHUTHBI Ka,
aTOMHas ¢ SIBIICHHUS, 3JIEKTPOMArH
du3uka OIITHKA, AaTOMHAs UTHBIE
(usuka, He 3HaeT SIBJICHHUS,
MPAKTUKY OTITHKA,
MIPUMCHEHHUSI aToMHasl
Marepuana, ¢bu3uka,
JIOTyCKaeT MPAKTUKH
CYIIIECTBEHHBIE IPUMEHCHHSI
OILITHOKH MaTepuala,
HCYEPITBIBAIO
e u
MOCJIeIOBATEN
bHO, YETKO U
JIOTHYHO
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nsjgaracrt

MarepHa,
XOpOLIO
OpUEHTHUPYETC
a1 B
MaTepuarle,
HE
3aTpyaHAETCS
C OTBETOM
npu
BUJIOU3MEHEH
WU 3aJaHui
yMeeT: HE yMeeT B 1IEJIOM B 1I€JIOM copMHUpOBaH
paccuuThIBaT | MCIOJIb30BaTh YCIEIIHOE, HO | YCHEIIHOE, HO | HOE YMEHHUE
b METOBbI ¥ IPUEMBI | HE CUCTEMHOE | COZAEpIKAIlUe | PacCUUTHIBATH
XapaKTEPUCT | PacCUUTHIBATH yYMEHUE OTJENIbHBIC XapaKTepUCTH
UKU XapaKTePUCTUKH paccuMThIBaTh | IpoOesbl, KU KoJIeOaHui
KoJIeOaHul B | KoseOaHui B XapaKTEPUCTH | YMEHHE B
9JIEKTPOMArH | JIEKTPOMArHUTHBI | KU KOJIEOAHUHM | pacCUUTHIBATh | AJEKTPOMAarH
UTHBIX U X 1 B XapaKTePUCTH | UTHBIX U
KOMOUHUPOB | KOMOMHUPOBAHHBI | 3JEKTPOMArH | KU KojeOaHui | KOMOMHUpPOBa
AHHBIX X CHCTEMaX; UTHBIX U B HHBIX
cucremMax; aHAJM3UpPOBaTh U | KOMOMHUPOBA | JIEKTPOMArH | CHCTEMax;
aHAJM3UPOBA | PACCUUTHIBATH HHBIX UTHBIX U aHAJTM3UPOBAT
Tb U UIEKTPUUECKUE U | CUCTEMaX; KOMOUHHUpOBA | b U
paccuMTHIBAaT | MAarHUTHBIC TIOJISI; | AHAJIM3UPOBAT | HHBIX paccYuTHIBaTH
b aHAJIM3UPOBATh b U cucTeMax; JIEKTPUUECKU
AIIEKTPUYECK | KBAaHTOBBIC pacCcUMTHIBATH | AaHATM3UPOBAT | € U
ue u CHCTEMBI; AJIEKTPUUYECKH | b U MarHuTHbIE
MarHUTHBIE | UCTIOJH30BATh eun paccYMTHIBATh | MOJIS;
HOJIs; OCHOBHBIE NIPHEMbI | MATHUTHBIE JIEKTPUUECKU | aHATTM3UPOBAT
aHaJIu3upoBa | 0OpabOTKHU TOJIS, eu b KBAaHTOBBIC
Th HKCHEPUMEHTAIbH | aHAJU3UPOBAT | MAarHUTHBIE CHCTEMBI;
KBaHTOBEIE BIX JIaHHBIX; b KBaHTOBBIE | TIOJIS, HCIIOJIb30BATh
CHCTEMBI; paboTarth c CHCTEMBI; aHaJIM3UPOBAT | OCHOBHBIE
UCIIOJIb30BAT | HAay4HO- UCTIONB30BaTh | b KBAHTOBBIE | PHEMBI
b OCHOBHBIE | TEXHHUYECKOM OCHOBHBIE CHCTEMBI; 00paboTKH
IPUEMBI nHpOpMaIrei; MIPUEMBI UCTIOJIB30BaTh | KCIIEPHUMEHT
00paboTku paboTaTthb ¢ 00paboTku OCHOBHBIE aNbHBIX
OKCIEPUMEHT | IPOCTEUIITNMHU OKCIEPUMEHT | TIPUEMBI TaHHBIX;
AIbHBIX anmnaparamy, AJIBHBIX 00paboTKH paboTarth C
JTAHHBIX; npubopamu u JTAHHBIX; OKCHEPUMEHT | HAY4HO-
paboTarth C cXeMaMH, KOTopble | paboTaTthb ¢ QJIBHBIX TEXHUYECKOH
Hay4HO- UCTIOJIB3YIOTCS B Hay4YHO- JTAHHBIX; uHpopmanuei
TEXHUYECKON | (PU3UIECKUX U TEXHUYECKON | paboTaTh C ; paboTtath ¢
uHpoOpMale | TEXHOJOTHUECKUX | MH(oOpMaluei | HayyHo- MPOCTEUIITNM
ii; pabotath ¢ | maboparopusx, 1 | ; paboTaTh C | TEXHUYECKOH | U
NPOCTEUIIMM | TOHUMATh npocTedmMM | HHpOpMaluel | anmapaTami,
u MIPUHIAI UX u ; paboTaTh C npudopamu u
amnmapaTraMmu, | AeWCTBUS, anmapatami, | MPOCTEHIIUM | CXeMaMH,
npuOopaMu U | JTOMyCKaeT npubopamMu U | u KOTOpBIE
cXxeMami, CYIIIECTBEHHbIE cXxeMamy, anmapaTtaMmu, | MCIOJIB3YIOTC
KOTOpBIE OIIMOKH, KOTOpBIE npubopamMu U | 1 B
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HCIIOJIb3YIOTC | HEYBEPEHHO, C HCTOJIB3YIOTC | CXEMaMH, (bUBUYECKUX U
sIB OOJIBIINMU sIB KOTOpBIE TEXHOJIOTHYEC
bu3MYecKuX | 3aTpYAHEHUSIMHU (DUBUYECKUX U | UCTIONB3YIOTC | KHX
u BBITIOJTHSIET TEXHOJIOTHYEC | S B naboparopusx
TEXHOJIOTHYE | CAMOCTOSITEIBHYIO | KHUX (bU3HYECKUX U | , U TOHUMATh
CKHX pabory, 1abopaTopusxX | TEXHOJOTHYEC | MPUHIIHIT UX
nabopaTopusi | OOJBITUHCTBO , M TIOHUMAaTh | KUX JIefcTBHA,
X, ¥ 3aJaHuH, MPUHLIAI UX 1a00paTOpUsX | UCIIONIB3Ys
IMOHUMATh MPEyCMOTPEHHBIX | ICUCTBUS, , 1 IOHUMAaTh | COBPEMEHHBIE
MPUHLIUI UX | IPOTPaMMOi HCIIOJIb3YsI MPUHLIMI UX METOJBI U
e CTBUSA JHUCIUIUIMHEL, HE COBpPEMEHHBIE | JEHCTBUS, [oKa3aTelIn
BBITTIOJTHEHO METOIBI B UCIIOJIB3YsI TaKOM OIICHKH
IMoKa3aTelIn COBpPEMEHHBIE
OLICHKH METOIbI B
MOTPEIIHOCTE | MOKAa3aTeNn
u TaKOH OLIEHKU
AKCIEPUMEHT
a
BJIaJIeeT: oOyuaronuiics He | B LIETIOM B 1LIEJIOM YCHEUIHOE U
METOIaMH BJIAJIEET METOJAMU | YCIICIIHOE, HO | YCIEIIHOE, HO | CUCTEMHOE
HCCJICIOBAaHU | UCCJEIOBAHUS HE CUCTEMHOE | COAEprKalllee | BlaJlCHUE
s (hHU3HMKo- ¢buznKo- BJIAJICHUC OT/ACIIbHBIC HaBBIKAMH
XUMHYCECKHX | XMMHYCCKHX HaBBIKAMH npoOesIbl UM | YTSHUS U
CBOMCTB CBOMCTB BEIICCTB, | UTCHUS U COIPOBOXKAAI0 | OLIEHKHU
BEILIECTB; YHUBEPCAIbHBIMU | OLEHKH mreecs nHpopManuu;
VHHUBEPCATbH | YICOHBIMH uH(popMaIuy; | OTACIBHBIMA | METOJIaMU
BIMH JIEHCTBHUSMU, METOJIaMH olInOKaMu HCCIIeIOBaHUS
y4eOHBIMU NpUeMaMu U HCCIICIOBAHUS | BIaJICHHUC ¢busnKo-
JEUCTBUSMHU, | METOJaMU ¢buzuko- HaBBIKAMU XUMHUYECKHUX
MpUEeMaMu U | peuIeHus XUMHUYECKUX | UTEHUS U CBOMWCTB
MeTOJaMu KOHKPETHBIX 33/1a4 | CBOMCTB OLICHKH BEILIECTB;
peLIeHus n3 BEIIECTB; uH(popmaluy; | yHuBEepcaibH
KOHKPETHBIX | DJIEKTPOCTAaTHUKHU, YHUBEPCAJIbH | METOJAMH BIMU
3aJa4 u3 3JIEKTPOMArHUTHBI | BIMH UCCJICIOBAHUS | YICOHBIMU
ANEKTPOCTAT | X SIBJICHUH, y4eOHBIMU buznko- JIEMCTBUSIMU,
KU, ONITHKHU M aTOMHOM | IEHCTBUSAMH, | XUMHYECKUX NpueMaMu U
AIIeKTpoMarH | Gpusukwy, IpueMaMu U CBOMCTB METOJaMU
ATHBIX JIONYCKAET METOJaMH BEIIIECTB; peleHus
SIBJICHUM, CYILIECTBEHHBIE peLeHus YHUBEPCAIbH | KOHKPETHBIX
ONTHKHU U OIIIHOKH, C KOHKPETHBIX BIMHU 3aj1a49 u3
aTOMHOM OOIBIINMU 3ajJa4 u3 yueOHBIMU AJIEKTPOCTATH
bu3uKn 3aTPYIHEHUSMU AJEKTPOCTATH | AECUCTBUSIMH, | KH,
BBITIOJIHSIET KW, [pUeMamMu 1 3JIEKTPOMArH
CaMOCTOSITEJIBHYIO | DJIEKTPOMArH | METOJaMHU UTHBIX
pabory, ATHBIX peleHus SIBIICHHH,
OOIBIINHCTBO SIBJICHUM, KOHKPETHBIX OINTHUKH U
MPETyCMOTPEHHBIX | ONTUKHU U 3a;ad u3 aTOMHOM
MIPOrPaMMOi aTOMHOM ANEKTPOCTaTU | (PUBUKHU
TMCITATIIINHEI HE ((N7Z1N’ KH,
BBITTOJTHEHO 3JIEKTPOMArH
HUTHBIX
SIBIICHHH,
ONTHKHU U
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aTOMHOU

bu3uKu
OIIK-3 3HAeT: oOyuaromuiics He | oOydvaromumiic | oOy4aromuiic | oOy4aromuiic
1 cemectp 0a3oBbIe 3HaeT s s s
Teopuun 3HAYUTEIBHON JEMOHCTPHUPY | JEMOHCTPHUPY | JEMOHCTPHUPY
KJIACCUYECKO | YacTH eT 3HaHUs €T 3HaHuE eT 3HaHue
nu MIPOrPaMMHOT0 TOJIBKO MaTepuala, MaTepuana;
COBPEMEHHO | MaTepHaia, INI0X0 | OCHOBHOTO He Joryckaer | 0a3oBbIe
i huzuky; OpUEHTHpPYETCS B | MaTepHala, CYILIECTBEHHBI | TECOPUU
OCHOBHBIE MaTepuare: HO HE 3HaeT X KJIACCUYECKOM
3aKOHBI 0a30BbIE TEOPUU JieTane, HETOYHOCTEH | U
MEXaHUKH, KJIACCUYECKOH U JIOITyCKaeT COBPEMEHHOM
OCHOBBI COBpPEMEHHOM HETOYHOCTH, buzukuy;
TepMoauHAM | (pu3HKH; JIOITyCKaeT OCHOBHbIE
UKU; OCHOBHBIE 3aKOHBI | HETOUHOCTH B 3aKOHBI
OCHOBHBIE MEXaHUKH, bopmMynHupoBK MEXaHHKH,
3aKOHBI U OCHOBBI ax, HapyIaeT OCHOBBI
NPHUHIIMAIGI, | TEPMOJUHAMUKH; | JIOTHYECKYIO TEPMOJIUHAMH
YIPaBISIONIN | OCHOBHBIE 3aKOHBI | TIOCTIEIOBATEN KH; OCHOBHbBIE
e Y TIPHUHIIUIIBI, BHOCTH B 3aKOHBI U
MPUPOJHBIMU | YIPABISIOLINE U3II0KEHU U MIPUHIIMIIGI,
SIBIICHUSIMU U | TIPUPOTHBIMHU IPOTPaMMHOT YIIPABJISIOIIN
MPOLIECCaMH, | SBICHUSMHU U 0 Marepuana e
Ha OCHOBE mporeccamu, Ha MIPUPOTHBIMH
KOTOPBIX OCHOBE KOTOPBIX SBIICHUSIMU U
paboraroT pabortaroT MPOIIECCAMH,
MAII1HBI, MaII1HBI, Ha OCHOBE
MEXaHU3MBI, | MEXaHU3MBI, KOTOPBIX
anmapatel U | anmapartbl U paborator
npuOopbI prOOpPbI MAalluHBI,
COBPEMEHHO | COBPEMEHHOM MEXaHU3MBI,
1 TeXHUKH TEXHHUKH, HE 3HACT anmaparsl 1
MIPaKTUKY npubopHI
IIPUMEHEHUS COBPEMEHHOM
MaTepuana, TEXHHKH,
JIOTTYCKaeT MIPAKTUKU
CYIIECTBEHHbIE MIPUMEHEHUS
OIHUOKHU Marepuania,
HCUEPIIBIBAIO
e u
rocje10BaTen
BHO, YETKO U
JIOTUYHO
u3naraer
MaTepua,
XOpOILIO
OPHEHTUPYETC
B
MaTepuare,
HE
3aTpyIHSACTCS
C OTBETOM
pu
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BHION3MEHEH
WU 3aJaHui

yMmeerT: HE yMeeT B 1IEJIOM B 1I€JIOM chopMupoBaH
UCITIOJIB30BAT | UCIOJIb30BAThH YCIIEIIHOE, HO | YCHEIIHOe, HO | HOe YMEHHUeE
b 3HAHUSA O METO/Ibl U TIPHUEMBI | HE CUCTEMHOE | COZepKalllie | HCIOIb30BAaTh
COBPEMEHHO | KaK UCIOJb30BATh | YMEHHE OTJENIbHBIC 3HaHUS O
i 3HAHUSA O MCIIOJIb30BaTh | MPOOEIIHI, COBpPEMEHHOM
¢u3uveckoil | coBpeMeHHOU 3HaHUA O yYMEHHE ¢buznveckoi
KapTUHE ¢busnueckoi COBPEMEHHOH | MCIOJIB30BaTh | KAPTUHE MHpa
MUpa s KapTHHE MHpa JUIs | GU3NYECKON | 3HAHMA O ISt
MOHUMAHUS | IOHUMaHUS KapTUHE MHpa | COBPEMEHHOH | MOHUMAaHHUS
OKpPYXKaIOILET | OKPYXKaIOLIEro TUIst ¢u3uueckoil | oKpykaromer
0 MHUpa u MUpa U SABICHUI MOHUMAaHHUS KapTHUHE MHUpa | O MUpa U
SABJICHUM IIPUPOLBI; OKpYy Karower | s SIBJICHUIN
PUPOJIBI; OpPUEHTHPOBATHCS | O MHpa U MOHUMAaHUS MIPUPOJIBI;
OpPUEHTHPOBA | B COBPEMEHHOW U | SIBJICHUH OKpY’Kalomer | OpPUEHTHPOBAT
ThCS B BHOBb MIPUPOJIBI; 0 MHpa " bCS B
COBPEMEHHO | CO3/1aBacMOMU OPHUEHTHUPOBAT | SIBICHUI COBPEMEHHOMN
il ¥ BHOBb TEXHHKE C LEIbI0 | bCSI B IPUPOJIBI; U BHOBb
co3JaBaeMoi | ee ObICTPOro COBPEMEHHOM | OPHEHTHUPOBAT | CO31aBaeMOM
TEXHHKE C OCBOGHHUS, Y BHOBb bCS B TEXHHKE C
LEJIBIO € BHEAPEHUS U CO3/1aBa€MOM | COBPEMEHHOM | LETbIO €€
OBICTPOTO 3¢ pexTUBHOTO TEXHHUKE C Y BHOBb OBICTPOTO
OCBOCHH, WCTIOJIB30BAHUSA B | IIEIIBIO €€ CO3/1aBa€MOM | OCBOEHUS,
BHEJIPEHUS U | MPAKTUYECKOM ObICTpOTO TEXHHKE C BHEJPEHUS U
3QPEKTUBHO | AEATEIBHOCTH, OCBOEHUS, LEJIbIO €€ 3¢ deKTUBHOT
ro JIOTYCKaeT BHEJPEHUA U | OBICTPOTO 0
UCTIOJIB30BaH | CYIICCTBEHHBIC 3 PEKTUBHOT | OCBOCHUS, MCTIOJIb30BaH
us B OLINOKH, 0 BHE/IPEHUA U | Us B
NPaKTUYECKO | HEYBEPEHHO, C UCTIONB30BaH | 9(QPEKTHBHOT | MPAKTHUECKOU
i OOJIBIIUMHU us B 0 JeATeNbHOCTU
NEeSITETbHOCT | 3aTPYAHEHUSIMH MPAaKTUYECKOH | MCIIOJIb30BaH | , UCTIONB3YS
U BBINOJIHSAET JeSITeIbHOCTH | sl B COBpPEMEHHBIE

CaMOCTOSITENTBHYIO | , UCTIOJB3Ys NPaKTUYECKON | METOMBI U

pabory, COBPEMEHHBIE | JIEATEILHOCTH | MOKa3aTelu

OOJIBIITMHCTBO METOBI 1 , ICTIOJB3YS TaKOW OIICHKH

3aJJaHuH, noKa3areiu COBpPEMEHHBIE

npeaycMoTpeHHsIX | oueHku KIIJ[ | meTons! n

IPOrpamMMoit HoKa3aTesu

TMCIUTUIAHBL, HE TaKOW OIIEHKU

BBINOJIHEHO
BJAJIeeT: o0ydJaroIuiicss He | B IIEJIOM B IIEJTOM YCIICIIHOE U
YHHUBEPCAJIbH | BlasieeT YCIIEIIHOE, HO | YCHEIIHOE, HO | CUCTEMHOE
BIMHU HaBBIKAMU YTEHHS | HE CHCTEMHOE | COJepiKaliee | BIaJeHHE
y4eOHBIMU U OLIEHKHU BJIaJICHHE OTJIeNIbHBIE HaBBIKAMHU
NeHCTBUSAMH, | WHPOPMAIINH, HaBBIKAMHU MpoOeTbl MUK | YTSHHS U
METOAaMHU YHUBEPCAIbHBIMHU | UTCHHS U COIIPOBOKIAIO | OLEHKH
OLIEHKHU U | y4eOHBIMH OLICHKU meecst JAHHBIX /
pacyeToB Ui | JeHCTBUSAMH, uHpOpMalUY; | OTACTBHBIMU | PE3yJIbTaTOB /
aHaian3a METOJaMH OIICHKH | YHUBEpCAJIbH | OMIMOKaMH JIOKYMEHTOB /
(GU3NUeCKUX | M pacyeToB AT BIMHU BJIaJICHUE CBeJIeHUI /
SBIICHUI B | aHAJIN3a y4eOHBIMH HaBBIKAMUA uHpOpMaINH,
UCTIOJIBb3YeMO | U3NYECKUX JNEHCTBUSAMH, | UTEHUS U YHUBEPCAJIbH
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v

i SBJICHUH B METOAAMHU OLIEHKH BIMU
ammaparype | UCIOJIb3yeMOi OLICHKU U uHpopMaLuy; | yaeOHBIMU
u anmaparype u pacyeToB sl | YHUBEpCANbH | IeHCTBUAMH,
TEXHOJIOTUYE | TEXHOJIOTUYECKUX | aHaJIu3a BIMHU METOAaMHU
CKHUX nporueccax, ¢busnyeckux | yueOHbIMU OLIEHKU U
nporneccax JOITYyCKAaeT SIBJIEHUW B JCUCTBUSAMH, | PACUETOB ISt
CYILIECTBEHHbIE UCMOJb3YyEeMO | METOJIaMH aHaIM3a
o1MOKH, C il anmaparype | OLEHKHU U buznueckux
O0IBIINMU u pacueToB A | ABJICHUH B
3aTpyAHECHUSIMH TEXHOJIOTUYEC | aHAIM3a HCIOJIb3YEMO
BBINOJIHSAET KHX ¢usnueckux | i anmaparype
CaMOCTOSITENIbHYIO | Ipolieccax SIBIICHU B "
paoOory, UCIIOJIb3YEMO | TEXHOJIOTn4ec
OOJIBIITMHCTBO 1 anmapaType | KUx
IIPEYCMOTPEHHBIX u nporeccax
IIpOrpaMMon TEXHOJIOTUYEC
JUCLUIUIMHBI He KHX
BBITTOJIHEHO npoleccax
OIIK-3 3HAeT: oOyuaromuiics He | oOydvarommiic | oOy4arommuiic | oOyJaromuiic
2 ceMecTp 0a3oBBIC 3HAET s S s
TEOPHUH 3HAYUTEIbHOM JEMOHCTPHUPY | AEMOHCTPUPY | IEMOHCTPUDPY
KJIACCHUYECKO | YacTH €T 3HaHUs €T 3HaHue eT 3HaHue
nu IPOrpaMMHOTO TOJIBKO Mmarepuaa, Mmarepuana;
COBPEMEHHO | Marepuaja, IJ0X0 | OCHOBHOIO He JoryckaeT | 6a3oBbIe
i Qu3uky; OpPUEHTUpPYETCA B | MaTepuaia, CYIIECTBEHHBI | TEOPUU
OCHOBHBIE MaTepuase:0a30Bbl | HO HE 3HAET X KJIACCUYECKOMN
3aKOHBI € TeOpHuH Jeranei, HETOYHOCTEH | U
TEPMOJMHAM | KJIACCUYECKOU U JIOITYCKaeT COBpEMEHHOM
UK, COBPEMEHHOM HETOYHOCTH, bu3uku;
KosneOaHui U | pusmku; JIOITyCKaeT OCHOBHBIE
BOJIH, OCHOBHBIE 3aKOHBI | HETOYHOCTH B 3aKOHBI
DIIEKTPUUYECT | TEPMOJUHAMUKH, | (GOPMYIHPOBK TEPMOJIUHAMH
Ba U Kose0aHui U ax, HapymIaeT KH,
MarHeTu3Ma, | BOJIH, JIOTUYECKYIO Kosie0aHui 1
KBaHTOBOM JIEKTPUUECTBA U | TIOCJIE0BATEN BOJIH,
bu3nkwy, MarHeTu3Ma, BHOCTH B DIIEKTPHYECTB
CTaTUCTHYEC | KBAHTOBOH U3JI0KEHUU au
KoM ¢u3uky; | Gusmkwy, IIPOrPaMMHOT MarHeTusma,
OCHOBHbIE CTaTUCTHUYECKON 0 MaTepuasa KBaHTOBOH
3aKOHBI U buzuky; buszukuy,
OPUHIUIBI, | OCHOBHBIE 3aKOHBI CTaTUCTHYECK
YIIPABJISIONH | U TIPUHIIHIIEI, ol GU3NKH;
e yIIpaBJISIOLIHE OCHOBHbIE
HOPUPOIHBIMH | IPUPOIHBIMU 3aKOHBI U
SIBTICHUSIMU M | SIBJICHUSIMU H TIPUHITHIIHI,
npoleccamMu, | mpoleccamu, Ha YIIPaBJISIOLIH
Ha OCHOBE OCHOBE KOTOPBIX e
KOTOPBIX paboTatot IPUPOIHBIMU
paboTtatoT MAIlUHBI, SIBIICHUSIMA 1
MalluHBbl, MEXaHU3MBI, IpoLeccami,
MEXaHU3MBI, | ammaparbl U Ha OCHOBE
anmaparbl U | IpuOOpPbI KOTOPBIX
prOOpbI COBPEMEHHOM paborator
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COBPEMEHHO | TEXHUKH, HE 3HAET MAalluHBI,
1 TeXHUKU MPAKTUKY MEXaHU3MBI,
MIPUMEHEHHUS anmnaparsl U
Marepuaia, npubopHI
JOIYCKaeT COBPEMEHHOM
CYILIECTBEHHBIE TEXHUKH,
OLINOKHU MPaKTUKHU
MIPUMEHEHUS
Marepuana,
HCYEPIIBIBAIO
e u
IIOCJIEI0BATEN
BHO, YETKO U
JIOTUYHO
W3J1araeT
Marepual,
XOpOILIO
OPUEHTUPYETC
B
MaTepuarle,
HE
3aTpyAHSIETCS
C OTBETOM
npu
BUJIOU3MEHEH
WU 3aJaHui
yMeeT: HE ymMeeT B LIEJIOM B LIEJIOM chopMupoBaH
HCIIOJIB30BaT | MCIOJIb30BaTh YCHENIHOE, HO | YCIIEIIHOE, HO | HOE YMEHHE
b 3HAHUS O METO/bI U IPUEMBI | HE CUCTEMHOE | COZIEepXKalllie | UCIOJIb30BAThH
COBPEMEHHO | KaK MCIOJb30BaTh | YMEHHE OT/IeTIbHBIE 3HaHUS O
51 3HaHUA O UCIIONIL30BaTh | MPOOEIHI, COBPEMEHHOM
¢buznyeckoil | coBpeMeHHOU 3HaHUA O yMEHUE ¢buznueckoit
KapTHUHE ¢busnueckoi COBPEMEHHOI | MCHOJb30BaTh | KAPTUHE MUpa
MUpa s KapTUHE MHUpa Ul | PU3NYecKod | 3HaHUS O JUTSt
MOHUMaHUs | TOHUMaHUs KapTUHE MHUpPA | COBPEMEHHOW | MOHUMAaHUs
OKPY>KAIOIIET | OKPYXKAIOIIEro TUTSt bu3nYecKo | OKpY’KaroIIer
0 MHUpa U MHpa U SIBIICHUN MMOHUMaHUS KapTHHE MHUpa | O MUpa U
SBJICHUI MIPUPOLBI; OKpYyXKaroer | s SIBIICHUIN
MPUPOIBI; OPUEHTHUPOBATHCA | O MUpA U MOHUMAaHUS MIPUPOJIBI;
OPUEHTHPOBA | B COBPEMEHHOW U | SIBIICHUM OKpY’KaloIller | OPUEHTUPOBAT
ThCSI B BHOBb MIPUPO/IBI; 0 MHpa U bCA B
COBPEMEHHO | CO3/1aBacMOMU OPHUEHTHPOBAT | SIBJICHUHI COBPEMEHHOM
1 ¥ BHOBb TEXHUKE C LEJbI0 | bCS B PUPOIBL; Y BHOBb
co3aaBaeMoi | ee OBICTPOTo COBPEMEHHON | OPUEHTUPOBAT | CO3/]aBaEMOM
TEXHUKE C OCBOCHHS, Y BHOBb bCSI B TEXHUKE C
LEJIBIO ee BHEJIpEHUS U CO3/1aBa€MOM | COBPEMEHHOHU | LENBIO €€
OBICTPOTO 3¢ exTuBHOTO TEXHHKE C 1 BHOBb OBICTPOTO
OCBOEHMS, WCIIONBb30BAaHUS B | LIEJIBIO €€ CO3/1aBa€MOM | OCBOEHUS,
BHEJIPEHUS U | MPAKTHIECKOMN OBICTPOTO TEXHUKE C BHEJIPEHUS U
3¢ (HEeKTUBHO | IEATEIBHOCTH, OCBOEHMS, LEJbIO €€ s dhekTuBHOT
ro JOTTyCKaeT BHEJIPEHUS U | OBICTPOTO 0
WCIIOJIb30BaH | CYIIECTBEHHBIE 3¢ (eKTUBHOT | OCBOCHUS, MCII0JIb30BaH
us B OIHOKH, 0 BHEJIDEHUS U | UsI B
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MPAKTUYECKO | HEYBEPEHHO, C UCIONBb30BaH | 3((HEKTUBHOT | MPAKTUYECKOU
i OOJIBIIUMHU us B 0 JESITEIbHOCTH
NESTENIbHOCT | 3aTPyIHEHUSIMU MPAKTUYECKON | UCIIOJIB30BAaH | , HCIIONB3YS
U BBITIOJIHAET JESTEIIbHOCTH | Ul B COBPEMEHHBIE

CaMOCTOSITENIbHYIO | , UCHIOJIB3YS MPAKTUYECKON | METOJIbI U

pabory, COBPEMEHHBIE | JAESITEIBHOCTU | IOKA3aTeNIH

OO0JIBIIMHCTBO METO/IbI U , UCTIOJIb3YS TaKOH! OLIEHKH

3a/laHuH, [I0Ka3aTeNu COBPEMEHHBIE

npeaycMoTpeHHbix | ouenku KIIJ[ | meTonbl u

IpOrpaMMon [10Ka3aTeln

JTUCHUILTUHBL, HE TaKOH OLIEHKH

BBIIIOJTHEHO
BJIAJIeeT: o0yyaroIuiicst He | B LIEJIOM B 1[EJIOM YCIEIIHOE U
YHUMBEpPCAJIbH | BIAJACET YCIIELIHOE, HO | YCIIELIHOE, HO | CUCTEMHOE
BIMU HaBbIKAMU YTEHHUSI | HE CUCTEMHOE | cojiepralllee | BiIaJeHUe
y4eOHBIMU U OLIEHKH BJIa/ICHUE OTJIENIbHbIE HaBbIKaMU
IeicTBUSAMH, | MHpOpMAIIHH; HaBbIKaMU npoOenbl U | YTeHUS U
METOaMHU YHUBEPCAIbHBIMU | UTEHUS U COIPOBOXKAAIO | OLIEHKHU
OILICHKHU U | yueOHBIMU OIICHKH nieecs uH(popManun
pacyeToB Juisl | IEUCTBUSMU, uH(poOpMaLny; | OTAEIbHBIMU | YHUBEpPCAJIbH
aHaiM3a METOJIaMH OLICHKH | YHUBEpPCAJIbH | OLIMOKaMHU BIMH
(Gu3NYECKUX | U PACUYETOB IS BIMU BJIQ/ICHUE y4eOHBIMU
ABIICHUW B | aHaIu3a y4eOHBIMU HaBbIKAMU NeUCTBUAMH,
UCTIONB3YeMO | (PU3NIECKUX JNEHCTBUSIMH, | YTCHUS U METOAaMU
i SIBJICHUU B MeTOJIaMHU OLICHKU OLICHKH U
anmaparype | UCIOJIb3yeMOM OLICHKH U UHPOPMALIUK | pacUeTOB IS
u anmaparype u pacueToB JUIs | YHHBEpCalbH | aHAIM3a
TEXHOJIOTHYE | TEXHOJOTMYECKUX | aHaJIn3a BIMH buznIecknx
CKHX porueccax, ¢usnyeckux | yueOHBIMU SBJICHUI B
poreccax JIOITYCKAaeT SIBJIEHUU B JICUCTBUAMH, | UCIOJB3YEMO

CYLIECTBEHHbIE UCIIOJIB3YEMO | METOJIaMU it anmaparype

omunoKy, ¢ i anmapaType | OLIEHKH U u

OOJIBIIUMHU " pacueToB JUIs | TEXHOJOTHYEC

3aTpyJIHEHUSIMHU TEXHOJIOTHYEC | aHaIM3a KHX

BBINOJIHSAET KHX ¢u3mueckux | mporeccax

CaMOCTOSITENIbHYIO | Mpolieccax SBJICHUH B

pabory, UCIIOJIb3YEMO

OO0JIBIIMHCTBO 1 anmaparype

IIPENYCMOTPEHHBIX U

IpOrpaMMon TEXHOJIOTUYEC

JUCLUTUIMHBI He KHX

BBITIOJTHEHO rpolieccax

3. TunoBble KOHTPOJIbHBbIE 3aJaHHsl WJIH HHble MaTepHajbl, HeOOXOAUMbIE IJIsI
OLEHKH 3HAHMid, YMEeHHMH, HABBIKOB H (MJIHM) ONbITA [1€ATEJIbHOCTH,
XapaKTePU3YIOIIUX 3TANbl JOPMHUPOBAHUS KOMIIETEHIUI B IIPOI[ecCe OCBOCHUSA
00pa3oBaTeIbHOI MPOrPpaMMBbI

3.1. BxogHoi1 KOHTPOJIb

Llenv npogedenuss 6x00H020 KOHMPOJIA. IPOBEPUTH COCTOSIHUE 3HAHUN, YMEHUH,

HAaBBIKOB 00YYaIOMIUXCS IO MaTEpHUaITy pasjiesia, IpoUIeHHOMY B MPOIIeANneM yaeOHOM
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roay (B LIKOJIE), ONPEACIUTh YPOBEHb TOTOBHOCTH OOYYAIOIIErOCs U TPYIIbI B LEJIOM K
nanbHeieMy oOy4eHUI0 1 HAMETUTD MyTH YCTpaHEHUs: MPOOEIOB B 3HAHUSAX.

IIpuMepHBIA NIEpeYeHb BONMPOCOB

1 cemecTp

Bonpochkl BXOAHOT0 KOHTPOJIA
OcHoBHbIe eUHUIBI cucTeMbl CH.
YTo Takoe CKOPOCTh U YCKOPEHHE U B KAKUX €AMHUIIAX OHU U3MEPSIOTCS?
B ueMm oTiinume Macchl OT Beca Tena?
HazoBuTte BUABI SHEPTUU.
UTo nmpuHUMAIOT 10 HOPMAJIbHBIMH YCIOBHUSIMU?
Urto npunsTo 3a 0 no mkane Llenbcus?
B ueMm pazHuiia npoiiecca KuneHus U UCTapeHus?
Ha3oBuTe ciocoObl Temionepesaum.
Ha3zoBute nzonporeccsl.
0. Yrto Takoe 3MEeKTpUIECKUil TOK?
11. Hanumwre 3akoH OMa JJ1s1 IOCTOSTHHOTO TOKA.
12. Kak B3anMOJEHCTBYIOT AIEKTPUICCKUE 3aPSIbI?
13. ChopmynupyiiTe 3aKOH OTPaKEHUS U TIPETIOMIICHHS CBETA.
14. C kakoil CKOPOCTBIO PACIIPOCTPAHSIETCS CBET B BaKyyMe?
15. B KakuxX ONTUYECKUX SIBJICHUSAX CBET MPOSBIISIECT BOJHOBBIE CBOWCTBA?
16. Ilouemy Ha HeOe mosBNIAECTCS pagyra?
17. Yo Takoe MOJHUS U TPOM?
18. HazoBute arperaTHble COCTOSTHUS BEIECTBA.
19. Yto BBI 3HaETE O CTPOCHUU aTOMa U sijipa’?
20. Kakue BaM U3BECTHBI 2JIEMEHTAPHBIC YACTHUIIHI?

HOooo~NoOkwhE

2 cemecTp

Bonpocsl BXOHOT0 KOHTPOJIS

YTo Takoe MOJIEKYJIbl BelllecTBa?
Urto Takoe cuia Beca (Bec)?
UTo Takoe ABMKEHHUE 110 NHEPLUUN?
Uto MBI Ha3bIBAE€M IJIOTHOCTHIO BElEeCTBA?
Kyna Bcerna nampaniieHa cuiia TpeHus?
[Touemy mMoJsieKysbl BO3AyXa HE MAJAIOT HA 3eMITI0?
[TepemMHOXbTE yncaa: 107*2*1011*5%10°,
Kaxkyto sHEpruo Mbl Ha3bIBAEM KHHETUYECKOH, a KaKylO MOTEHUUATbHOMI?
UeM OTIMYAKOTCA BJIEKTPUYECKHM HEUTPAIBHOE TEJNO OT OTPULIATEIIBHO
3apsHKEHHOTO Tea?

10. Yro Takoe dIEKTPUUYECKHUIA TOK?

11. Kakwue aeicTBUs 2JIEKTPUUECKOT0 TOKA BbI 3HaeTe?

12.  Cdopmymupyiite 3akon OMa sl y4acTKa dJICKTPUIECKOM e ?

CoNOR~WODE
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13. JIBa 0aMHAKOBBIX MPOBOJHUKA COCIUHEHBI MapaljienbHO. UeMy paBHsETCS
o011ee conpoTuBiieHue?

14. Yro cymiecTByeT BOKPYT IPOBOJHUKA C DJEKTPUUECKUM TOKOM?
15.  Cnoxwure npoou: i + 1 + 3 .
15 3 5
16. UYto Takoe nmepuoja KojeOaHMi.
17. 3anummMre 3aKOH OPEIOMIICHUS CBETA.
18. Kaxkoii ¢pusndeckuii CMBICI MMOKa3aTess MPEJIOMIICHHS BEIIECTBA?
19. BbIUKMCINTE MEPBYIO M BTOPYIO IPOM3BOAHBIE OT QyHKIMU Y=y +2,
20. IlepeuuciuTe OCHOBHBIC EIMHULBI H3MEpEHUS (U3NYECKHX BEIHYUH B

cucteme CH.
3.2. KonrpoJabHasi padora

TemaTuka KOHTPOJIBHBIX U CAMOCTOATENBHBIX PabOT YCTaHABIUBACTCS B TOYHOM
cootBercTBUM ¢ PI'OC BO um paboyeil mporpamMmoil 1Mo JaHHOMY HAaNpaBIICHUIO
IIOArOTOBKH.

KonuyecTBo BapuaHTOB 3aJjaHUNl COOTBETCTBYET KOJUYECTBY OOYYaIOIIUXCS B
y4eOHO rpymre.

[Ipumep KOHTPOIBHOU PaOOTHI:

buner 1
1. VYckopenue: omnpeneneHue, €IWHULIBI Pa3MEPHOCTH, (POPMyYJIbI JJIA ONpeneseHus,
OIIpENICIICHUE HAIIPABJICHUS.

[ e s T
2. Paguyc — BEKTOp TOYKH M3MEHSETCS 10 3aKOHY I = 2t3i +4t) + 3k . Haiiti ckopocTh

U TOYKH.

3. Temo nmBWXKETCS TO KPUBOJWHEWHOW TPACKTOPHH TIO0 YacOBOM CTpENKE C

YBEJIMUYEHUEM CKOpOCTH. M300pa3uTh 5TO JBIKEHHE W BEKTOP TAHTCHIIUAIBLHOTO

YCKOPEHU.

4. Yto BKIIOYAET B ce0s cuctema oT4era’?

5. Pemarot nBe 3amauu:

A) paccuuTBHIBAIOT BpEMS JIBHXKEHUS 110€3/1a MEXKIY ABYMS CTAaHUUSIMU,

b) paccuuthiBaloT BpeMs JABMKEHHUS TO€37a BIOJb KEJIE3HOJIOPOKHOMN
1aT(OPMBI.
[Ipn pemiennn Kakou 3aa4u MOE37 MOKHO MPUHSTH 32 MATEPUAIBHYIO TOUKY?
l.L.uA,ub 2. A 3.b 4. vHu A, Hu b

6. Ecnum pamuyc OKpY>KHOCTH YMEHBIIMTCS B 4 pa3za NpU HEU3MEHHOW JIMHEHHOMN

CKOpOCTH, TO YIJIOBasi CKOPOCTh ITPU BPALLIEHUH TEJIA [0 OKPYKHOCTH

1. ocranercs npexHen 2. yBenuuurcs B 4 paza

3. ymeHbuTcs B 4 pasza 4. ymenpmutcs B 16 pa3

/. EnuHULIBI U3MEPEHUS YTIIOBOM CKOPOCTH.

8. ABTOMOOWIB, TpOTaschb C MeECTa, JBIKETCA NPSIMOJUHEHHO C TMOCTOSHHBIM
YCKOPEHHEM, PaBHBEIM IO Momymo 1 m/c?. Uepe3 kakoe BpeMsl OH IPUOOPETET
CKOPOCTh 72 KM/4?

1.72 ¢ 2.60c 340 c 4.20c 5.10c¢

3.3. JlabopaTopHasi padota
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TemaTtuka nabopaTopHbIX paboT ycranaBimmuBaeTcsi B cootBercTBHE ¢ PI'OC BO
10 JAHHOMY HAINpPaBJICHUIO MOJATOTOBKHU U pabouel mporpaMMoi TMCUUILITUHBI.

KonuyecTBo BapuaHTOB 3aJaHMil KaK MPaBUIO COOTBETCTBYET KOJIHUYECTBY
00yJaroImMXxcs.

Kaxnpiii  oOyvarouuiicss  JOKEH  BBINOJHUTH  OMNPEACIIEHHOE  YHUCIO
nabopaTopHbIX paboT. JIjisi TOro 4ToObl MPUCTYNHUTH K BBIMIOJHEHHUIO JTa00OpaTOpPHOU
paboThl KaxAbld OOYYAIOMIMICS AOKEH CaMOCTOSITEIBHO H3YYUTh TEOPETUUYECKUN
MaTepual MO JaHHOM TeMe, WCIOJb3ys KOHCHEKT JIEKIIMU U PEKOMEHIYEMYIO
JTUTEPATYPy, pa3oldpaTbCsi B METOAMKE ONBITA W HU3YYUTh OKCICPUMEHTAIHHYIO
yctaHoBKy. Kpome 3Toro Heo6xoauMo moAroToBUTh GopMy OTUETa MO JaHHOU paboTe
1 OKOHYATEIbHO O(POPMUTH OTUET IO MPEABIAYIIEMY 3aHITHIO.

Bpems, kotopoe oOydaromwuiicsi TPOBOAUT B JabopaTopuu (PU3UUECKOTO
MPaKTUKyMa HEOOXOAMMO ISl TEOPETHUECKOTO OTYeTa M0 JaHHOH padoTe, MpoBeACHUS
HKCIIEPUMEHTa, 00pabOTKH pe3yJbTaTOB WM3MEPEHUN M OKOHYATEIBHOTO OTYeTa IO
JAaHHOM paboTe, T.e. MPEXe YeM MPHUCTYMUTh K AKCIEPUMEHTAIBLHON YacTu padOoThI
HEO0OXOIUMO TOJIYYUTh JIONMYCK (pa3pelieHne) K paboTe Mo TEOpUU IKCIIEPUMEHTA, a
TaKXKe M0 YCTPOUCTBY IKCIIEPUMEHTAILHON YCTaHOBKH.

Bo Bpemsi 1abopaTopHbIX 3aHATHI 00ydaromuiicss 00s13aH aKKypaTHO 3aHOCHUThH B
OTUET PEe3yJbTaThl U3MEPEHUH M TMPOU3BOAUTH HEOOXOAUMBbIE BbluMcieHUs. [locne
IIPOBEJICHUSI SKCTIEPUMEHTA OTYET MPECTABIISETCS Ha MOJIIUCH MPENO0/IaBaTelo.

[Ipu 3aIUTe 1abopaTtopHOit paboThI oOyyaromuiics JOJKEH
MPOJEMOHCTPUPOBATh TMOJTHOE MOHUMAHHWE TEOPHUH JKCIEPUMEHTAa, a TaKKe yMEHHE
BBITIOJIHUT W O(opMuTh, pabOTy MpaBWIBHO W aKKypaTHO. Bce oT4eThl 1Mo
BBITIOJTHEHHBIM pa0oTaM JOJDKHBI OBITH TIOJAMKMCAHBI MPEMOAaBaTEIeM U TPEIbIBICHbI
MU 3a4eTe B KOHIIE CEMECTpA.

[TonroroBka K KaXI0My ABYX4acOBOMY JaOOPATOPHOMY 3aHITHIO pacCYMTAaHA B
cpenHeM Ha 1,5 yaca caMmoCTOATENbHOM padOTHI.

JlaGopaTopHbie pabOTHI BBHITIOJHSIOTCS B COOTBETCTBUU C METOIUYECKUMHU
YKa3aHUSIMU TI0 BBIMOJTHEHUIO J1a00paTOPHBIX PaboT Mo quciuruinie «Du3mkay.

Ilepedyennb Tem J1adloOpaTOPHBIX PadoT:

1. OnpeneneHue MIOTHOCTU TBEPABIX TEN MPABUIBHON TeOMeTpuyecKod (opmbl U
pacyeT NOrpeHOCTEN N3MEPEHU;
2. H3yueHue 3aKOHOB KOJIOATENHHOTO ABMKCHHMS MAaTEeMAaTHYECKOTO MasTHUKA W
OTpeieNieHUe YCKOPEHUSI CUJIBI TSHKECTH;
3. M3ydenue BpamaTeabHOTO JBIKEHUS HAa MassTHUKe ObepOeka;
4. Onpenenenune K03PGUIIMEHTA BHYTPEHHETO TPEHHUSI )KUJIKOCTH;
5. Omnpenenenne kod(puUIMEHTa MOBEPXHOCTHOTO HATSKEHUS >KHUIAKOCTH METOJIOM
OTphIBA TIAHEJTh;
6. Onpenenenue otHoweHus TeruoeMkocreld Boszayxa (C,/Cy) meromom Knemana u
Jle3zopMma;
7. Onpenenenre CONPOTUBIEHUS MPOBOIHUKOB MOCTUKOM Y UTCTOHA;
8. 'pamynpoBKka TepMomnapsl M ONpeeIeHIe TEMIIEpaTyphl Tea,
9. CHsATHE BOJIbTaMIIEPHON XapaKTEPUCTHKA MOTYIIPOBOJHUKOBOTO AHOA;
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10. N3yuenue paboOThI TPaH3UCTOPA;

11. V3MepeHue aKTUBHOTO, €MKOCTHOIOM HWHAYKTHUBHOTO CONPOTHUBICHUA B LIENH
EPEMEHHOTO TOKA;

12 W3mepenue mokazareisi TMpeJOMIIEHHMS U KOHIIGHTpAllMM pacTBopa caxapa
pedpakToMeTpom;

13. Onpenenenue riaBHOTO POKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI COOMpArOIIei
JIUH3BL;

14. Onpenenenue pa3MepoB MajbIX T€JT MUKPOCKOIIOM;

15. Onpenenenre qJIMHBI CBETOBOM BOJIHBI MPU MTOMOIIN AU(GPAKITMOHHOMN PEIIETKH;

16. Onpenenenne KOHIEHTPALMU PACTBOPA caxapa ¢ MOMOIIbIO MOJISPUMETPA.

3.4 I[CJIOBaﬂ urpa: JeKIus-Bu3yajamn3alusa ¢ aHaAJIN30M KOHerTHOﬁ
CUTyanuu

llenoBast wurpa — CpeACTBO MOJCIUPOBAHUS Pa3HOOOPA3HBIX  YCIOBHM
npodeccuoHanbHOM AeSTENBPHOCTU (BKIIIOYAS SKCTPEMATIbHBIE) METOJIOM MOUCKA HOBBIX
CIIOCOOOB €€ BBIMOJHEHUS. JlemoBass wurpa WMHUTHUPYET Ppa3IMYHbBIE ACIEKTHI
YEeJI0BEYECKOW aKTUBHOCTH M COLIMAIBHOTO B3auMoieHcTBUs. Wrpa Takke sABiseTCS
MeToIoM 3(PPEeKTUBHOTO OOYYEHHS, TOCKOJbKY CHUMAET MPOTHBOPEUUS MEXKY
a0CTpakTHBIM  XapakTepoOM Y4eOHOTO TMpeaMeTa U  pPealbHBIM  XapaKTepoM
poheCCUOHATIBHOU JIEITEIIbHOCTH.

[IpuMeHeHuEe MAEJIOBBIX WIP MO3BOJSET BBIIBUTH M MPOCIEAUTH OCOOECHHOCTH
MICUXOJIOTUU YYaCTHUKOB. C MOMOIIBIO JIEJIOBOM UTPhl MOKHO OIPEIETUTH: YPOBEHb
JI€JI0OBOM aKTUBHOCTH 00YUaIOIIErocs; HaJTMYMe TAKTHUYECKOTO U (UJI) CTPATErHYeCKOro
MBIIJICHUS; CIOCOOHOCTh aHAJIN3UPOBATh COOCTBEHHBIE BO3MOHOCTH U BBICTPANBATh
COOTBETCTBYIOIIYIO JIMHUIO TIOBEJICHMS; CIOCOOHOCTh MPOTHO3UPOBATH Pa3BUTHE
MPOLIECCOB; CMOCOOHOCTh AHAIM3HPOBATH BO3MOXXKHOCTH U MOTHUBBI JPYTUX JIIOACH U
BIIUATH HA X MOBEICHUE;

[IpoBeneHue NE€I0BOMl UIPhl OCYLIECTBISAETCS B 3 3Tana: OpraHu3allMOHHBIN,
COOCTBEHHO WTIPOBOM M HMTOTOBBIN. OpeanHu3ayuoHuwlil 5man OXBAaTHIBACT PEIICHUE
CIEAYIOIIMX 3aJa4: ONpEAeJICHUE LIeJIe M 3aJay UIPhl; ONPEAEICHUE COCTaBa KIOPH;
pasneneHue y4eOHOM Tpynibl HA KOMaHIbl U BBIOOPHI KanmuTaHa KoMaHabl. Ha BTOpom
JTare MNPOBOJUTCS HEMOCPEACTBEHHO Wrpa. 3JeCh peIlalTCs OCHOBHBIC 3aJlayu:
HalucaHue CHEIUAIBLHOIO CIEHApUS PEIICHUS MOCTAaBJICHHOW MPOOJEMbl KaXIaou W3
KOMaH/I; 3alluTa CBOEro MPOEKTa pelieHus (BBICTYMAeT KaluTaH U €ro MOMOITHUKH),
OTBETHl Ha BOIMPOCHI YJIEHOB XIOpuU. Ha TpeThbeM »Tame MOABOASITCS WTOTU HWIPHI,
YJIeHAaMU JKIOPU BBICTABJISICTCS OLICHKA YYaCTHUKAM UTPbl U KOMaH/E B IIEJIOM.

Jns  OCTWXKEHHMS  TOCTABJICHHBIX  y4EeOHBIX  II€JIEM  TpernojaBaTelisM
11esecoo0pa3HO UCTOB30BaTh Ha CBOUX 3aHATHUAX Pa3UYHbIE MOAU(PUKAIIUN JCITOBBIX
WP, UMUTALIMOHHBIE, POJIEBBIE UIPhI, aHATU3 KOHKPETHBIX cUTyanuil. Mcrnonb30oBaHue
UTp B Y4€OHOM Tporiecce 00eCreunBaeT:

— HMOIMOHAJILHYIO HACKIIIEHHOCTD MpoIiecca 00yUeHNs;

— TIOJITOTOBKY K MPOeCCHOHANBHOU JeATENHHOCTH, (HOPMHUPOBAHUE 3HAHUM,
YMEHUU, HABBIKOB;

— 3aKpeTUICHNEe 3HAHUK B TPOIECCE TTOCIEUTPOBOTO 0OCYKICHUS;
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— JOCTWMKEHUE KOMIUIEKCHBIX MEJarorM4eCcKuX IeJei: IO03HaBaTEIbHbIX,
BOCIUTATENIbHBIX, Pa3BUBAIOIHUX.

B nekmuu-Bu3yanuzanuu - mepeaada  ayauouH(OpPMalMM  COMPOBOXKIACTCS
MIOKa30M PA3JUYHBIX PUCYHKOB, CTPYKTYPHO-JIOTHYECKHUX CXEM, OMOPHBIX KOHCIIEKTOB,
aygarpamMM, meaarormdeckoro rporecka ¢ nomomniplo  TCO u DOBM  (chaiijsi,
BUJICO3aNIUCh, KUHOPUIBMBI M  T.O.). Takasg HarIsAHOCTh  KOMIICHCHUPYET
HEJIOCTAaTOYHYIO 3PENHIHOCTh yueOHOTO Tporecca. OCHOBHOW aKIEHT B ATOW JICKITMH
nemaercst Ha 0oJiee aKTHBHOM BKJTIOUEHHUH B MIPOIIECC MBINIJICHUS 3PUTEILHBIX 00pa3o0B,
TO €CTh Pa3BUTHS BU3yaJILHOTO MbIIUIEHUSA. Onopa Ha BU3YaJIbHOE MBIILJICHUE MOMKET
CYIIIECTBEHHO TOBBICUTH 3(P(HEKTUBHOCTH MPEABSIBICHUS, BOCIPHUATHS, MIOHUMAHUS U
yCBOCHUS MH(MOPMAITNH, €€ IPEBPAIICHHUS B 3HAHMUS.

B nekmuu nenecooOpa3HO 3HAYMTEIBHYIO 4acTh WH(OpMalMM TMepenaBaTh B
HarsigHOM (opMe, pa3BUBaTh y CiyllaTelied HaBBIKM M yMEHHUsI IPeoOpa3oBBIBATH
YCTHYI0O W TIMCbMEHHYI0 HH(pOpMAIMio B BU3yalbHYIO ¢opmy. Kak wuszBectHo, B
BOCIIPHUATHM Marepuaja TPYJAHOCTh BBI3BIBACT IMPEJCTABIICHHE aOCTPaKTHBIX (HE
CYIIECTBYIOIIUX B 3pUMOM (opMe) TMOHITUH, IIPOIECCOB, SBJICHUH, OCOOCHHO
TEOPETUUECKOTO XapakTepa. Busyanuzaius MNO3BOJISIET B 3HAYMUTEIBHOW CTENEHU
IpPEoIoNeTh ATy TPYAHOCTh U TPUAATh aOCTPAKTHBIM IIOHSATHUSIM  HATJISIHBIN,
KOHKpeTHBIM xapaktep. I[Ipoliecc Bu3yalIM3auy JICKIIMOHHOIO MaTepuaia, a Takxke
PacCKOJIMPOBAHUSl €r0 CIyIIaTeIsIMU BCErJa MOPOXKIAET MNPOOJIEMHYIO CHUTYaIUIo,
pelieHrue KOTOpOM CBSI3AHO C aHAJIM30M, CUHTE30M, 000OIEHUEM, pa3BEPThIBAHUEM U
CBEpThIBAaHMEM HH(MOpPMALIMK, TO €CTh C ONEpaAUsIMU AaKTUBHOW MBICIUTEILHON
e TEIbHOCTH.

Metoquka 4TeHUs MOJOOHOM JIEKIMM TMpEeAnojiaraeT MNpeaBapUTEIbHYIO
MOJTOTOBKY BHU3YaJIbHBIX MAaTEpPUAIOB B COOTBETCTBHM C €€ cojiepkaHueM. B 3Toii
paboTe MOKHBI y4acTBOBaTh MpEMoJiaBaTeIM M OOydaroliuecs, IOCTABJICHHBIC B
MOJIOKEHHE HE TOJIbKO BOCIIPHMHHMAIOIINX, HO U “‘co3parommx uHpopmaimo”. C 3Ton
1[EJIbIO MPEeTnoaBaTeb JAeT 3aJJaHUe CAyIIaTesIM MOArOTOBUTh HArJIsIHbIE MaTepUaIIbI
10 TIPOYMTAHHOU JICKIIMH, OMPEICIIMB HX KOJIMYECTBO M CIIOCOOBI MPEICTABICHUS
uH(bopMaIuu.

[Tocne aToro menecooOpa3HO MPOYHMTATh ATy KE JICKIIUI0 C HCIOJIb30BaHUEM
HanOoJiee MHTEPECHBIX BU3YaJbHBIX MATCPHAJIOB M MPEACTABUTHh ATy CHUTYAIMIO IS
aHanmuza u pazoopa. Mcmonp3yroTcsi pa3Hble THUIBl HArJSIAHOCTH; HAaTypalibHbIMU,
M300pa3UTEIbHBINA, CUMBOJUYECKUI — B COUYETAHUM C PA3IMUYHBIMU TEXHUUYECKUMU
cpeacrBamMu. Kakapld TWN HATrJISIAHOCTA ONTHUMAJEH JJisl JIOHECEHHS KAaKOW-TO
OTpE/ICICHHOW HH(pOpMaIMu. ITO TO3BOJSET CKOHIIEHTPUPOBATh BHHUMaHUE Ha
HanOoJyiee CYIIECTBEHHBIX B JIAHHOW CHUTYallMM acleKTaX COOOIIeHHUs, TIIy0Xe ero
MOHSITh U YCBOUTb.

[TogoOHast nekuusi Co3JaeT CBOCOOPa3HYIO OMOPY JJISI MBINIJICHUS, pa3BUBAET
HaBBIKM HAIJISIHOTO MOJICITUPOBAHUS, YTO SBJISETCS CIIOCOOOM IOBHIIICHUS HE TOJIBKO
WHTEJUIEKTYaJIbHOTO, HO U MTPO(ECCHOHATIEHOTO MOTEHITAIA 00yJaeMBbIX.

BriOop cmoco0oB AOCTHMKEHUS W THUIIOB HAIJISTHOCTH 3aBUCHUT OT TEMBbI.
PykoBOACTBYSICh MPUHIIMIIOM MOCUIBHOM TPYAHOCTH, MPHU HU3JI0KEHUU CIIOKHBIX IS
BOCIIPUATHS M TOHUMAHHS TEM, COJACPKAIIMUX OOJBIION 00BheM KOHIIEHTPHPOBAHHOU
nHpOpMaIuy, IeJIeco00pa3HO  HCIOJb30BaTh COUYCTAHHE H300pa3UTEIBbHON U
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CUMBOJIMYECKON HarsiAHOCcTH. Hampumep, cxema SsBISIETCS YHUBEPCAJIBbHBIM, HO
NOCTATOYHO CJOKHBIM [UJI BOCIPUATHUS CPEICTBOM HAITSAIHOCTH, ITOATOMY €€
KOHCTPYUPOBAaHHUE PEKOMEHIYETCS OCYIIECTBJISITh HAa OCHOBE PHUCYHKa, YacTo
BBITIOJIHEHHOTO B TPOTECKHOM (opme. DTO TO3BOISIET C€O3/1aBaTh AaACCOIMATHBHbBIC
[EMOYKH, IMOMOTAIONINE CIYIIATENsIM 3allOMMHATh U OCMBICIMBATH HH(POPMALIHUIO.
OcHOBHasi CIIO)KHOCTh COCTOMT B BBIOOpE CPEACTB HAIJIAIHOCTH, UX CO3JaHUHU U
pexXuccype Bcel JIEKIIMU B 1EJIOM. BOoIbIIylo poiib 3/1eCh UTpaloT Takue (PakTopbl Kak
rpaduyecKkuil U3aifH, IBET, ONTUMAJIbHOCTh COYETAHMS CJIOBECHOM W BHU3yaJbHOMU
uH(pOpMallMK, TEXHUYECKHX CPEACTB M TPAJUIUOHHBIX HATMSAHBIX MaTepHaloB,
J03UpOBKAa B TMoAaue HH(POpPMAIMH, MAacCTepCTBO U CTWJIb OOIIEHHUS JIEKTOpa C
ayIUTOPUEH.

[IpumMeHeHue JeKUuMu HTOro THUIA JOJDKHO OCHOBBIBATBCS HA  y4yeTe
NCUX0(U3HOIOTHUECKUX BO3MOXKHOCTEW CHyIIaTteneil, X YpOBHS OOpa3oBaHUA U
npo(eCCUOHATBHON MPHUHAJJIEKHOCTH, YTO IO3BOJIUT MPENOTBPATUTh HETATUBHBIC
NOCJIEICTBUS YPE3MEPHOM IEPErpy3KH 3pUTENBHOIO KaHajla BOCIIPUSATHS.

Jlexuust ¢ ananuzom KoOHKpemuwix cumyayutl. JlanHas nekius mno ¢popMe moxoxa
Ha JIEKLIMIO-TUCKYCCHIO, OJJTHAKO, Ha 00CYK/I€HUE NIPETIOoAaBaTeNlb CTABUT HE BOIIPOCHI, a
KOHKpETHYIO cutyanuto. OObIYHO, TaKask CUTYyalUs NPEACTABIAETCS YCTHO UM B OUYEHb
KOpOTKOM Buaeosanucu. [lo3Tomy u3noxeHHe ee OJKHO ObITh OYEHb KPaTKUM, HO
colepKaTh JOCTATOYHYIO HMH(MOpPMAIMIO Il OLEHKH XapaKTepHOTO SBJICHUS U
obcyxnenusi. OOydyaromuecs aHAIU3UPYIOT U OOCYXKJAIOT 3TH MHKPOCUTYyalluu
coobura, Bcel aynuropueil. IlpenonaBarens cTapaercss aKTHBU3UPOBATh Y4YacTHE B
00CYX/IEHHH OTJEIbHBIMU BOIPOCAMH, OOpPAILIEHHBIMH K OTAEJIbHBIM O0y4YaeMbIM,
MIPEACTABIISIET Pa3JINYHble MHEHUS, YTOOBI PA3BUTh JUCKYCCHIO, CTPEMSICh HAIIPABUTH €€
B HY)XHOE HampaBleHHE. 3aTeM, OIUpasCh Ha TMPABWIbHbIE BBICKAa3bIBAHUS H
aHAIU3UPYs HEMPABWIbHBIC, HEHABSI3YMBO, HO YOEIUTEIbHO MOABOAUT O0YUAIOIIUXCS K
KOJUIGKTUBHOMY BBIBOJy WM 0000menuto. MHorma oOcyXaeHne MUKPOCUTYaIuu
UCIIOJIb3yeTCsl B KAUECTBE IMPOJIora K MOCHEAyomel yacTu Jekuuu. st Toro 4Toosb
3aMHTEpPECOBaTh ayJIUTOPHUIO, 3a0CTPUTh BHUMAHUE Ha OTAENBHBIX MpodseMax,
HOJATOTOBUTH K TBOPYECKOMY BOCHPHUATHIO H3y4aeMoro wmarepuana. YroOsbl
COCPEIOTOYUTh BHUMAaHUE, CUTYyallls MOAOUPAETCs AOCTATOYHO XapaKTepHas U OCTpasl.
OpHako 3TO MOXET NOTpedOBaTh CIMIIKOM MHOTO Yy4eOHOro BpEMEHUM Ha e€e
obcyxnenue. Tak, Hampumep, MPHUBEAs CUTyaluio, oOydaronygecss MOTYT HayaThb
MPUBOAUTH MPUMEPHI MOJOOHBIX CUTYallMd M3 COOCTBEHHOIO ONBITA, M JUCKYCCHUS
MOCTENEHHO YXOAUT B CTOPOHY APYrHMX MpoOsieM. XOTs 3TO BecbMa IOJE3HO, HO
OCHOBHBIM COJIEPKAHUEM 3aHSATHS SIBISIETCS JICKIIMOHHBIA MaTepHall, U MpernogaBaTeb
BBIHYKJIEH OCTAHABJIMBATh AHUCKycCHIO. BOT mouemMy moadop M H3JI0XKEHUE TaKuX
CUTYallMil JIOJDKHBI OCYIIECTBIISITBCS C YYETOM KOHKPETHBIX pPaccMaTpUBAeMbIX
BonpocoB. Kpome Toro, y npenoaaBaTesns AOMKHA OCTaThCSl BOBMOYKHOCThH MEPEHECTH
JUCKYCCUI0O Ha CHENUAlIbHO IUIAHUPYEMOE 3aHSATHE, CUWATas CBOK 3aJady —
3aMHTEPECOBATH CIYLIATEIEN — BBIIOJHEHHOM.

3.5. YcTHBIM ONPoC NPU TeKyIeM KOHTPOJIe
Texkymuii KOHTPOJIb MO AucCUUIIMHE «DU3uKa» MO3BOJISAET OLEHUTH CTEHEHD
BOCIIPUATHS YUeOHOT0 MaTepuaga U MPOBOAUTCS MJIA OLEHKH PEe3YyJbTaTOB U3YyUYCHUSI
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pa3IesioB/TeM AUCITUTIIINHEI.

Bompocsl, paccMatpuBaeMbie Ha ayJUTOPHBIX 3aHATHIX 110 MEXaHUKE U
MOJIEKYJISIpPHOH Qu3uke

1.Marepuanbsnas Touka. Cucrtema oTcuera.

2.CKOpOCTh CpeHsIsl © MTHOBEHHASI.

3.I1lyTh ipu IPOU3BOJILHOMN 3aBUCUMOCTH OT BPEMEHHU.

4.Y cxopenue. CKOpOCTh U MYTh MPU PABHOYCKOPEHHOM JIBI>KEHHH.

5.Yckopenue npu IBUKEHHUH TeJla C MOCTOSTHHOM CKOPOCTHIO MO OKPY>KHOCTH.

6. YrioBas ckopocTh. Hanpanenue BekTopa yrioBoil CKOPOCTH.

7 .Ilepuon u yactorta BpamieHusi. CBs3b € YII0BOM CKOPOCTBIO.

8.YT1i10Bo€ yCKOPEHHE; CBSI3b C TAHTCHIIMAIBHBIM YCKOPEHUEM.

9.I1lepssiii 3akoH HploToHa. HepLuManpHble 1 HEMHEPLUAIbHBIE CUCTEMBI OTCUETA.
10.Btopoii 3akon Hetotona. Cuna. Macca Tena.

11.Tperuii 3akon HetoToHa. Hanpasiienue cui, 1eHCTBYIOKX Ha Tea.

12 Mmmynbe Tena. Beipaskenue BToporo 3akona HploToHa uepe3 uMImysibC.

13.Cuna TsKecTH U BeC Tena.

14.Cuna tpenus. Cuiia ynpyrocTu.

15. 3aKOH coXpaHEHUs UMITYJIbCa B 3aMKHYTOU CUCTEME.

16.ITonHast MexaHHuecKast SHEPTUsl. 3aKOH COXPAaHEHUS U MPEBPAILCHUs] SHEPTHH.
17.A6ComI0THO YIIPYTU U HEYNIPYTUHA yAap HIApOB.

19.0OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUH.

20.OCHOBHBI€ MOHATHS TEPMOIUHAMUKH.

21.YpaBHeHUE COCTOSHUA TeTa (BEIIECTBA).

22 N neanbhplii ra3. Kakoif ra3 6J11M30K K uaeaibHOMY?

23.YpaBHEHUE COCTOSHUSI WACANBHOrO rasa Jjs JaHHOM Macchl rasza (ypaBHEHUE
MenneneeBa — Knanelipona).

24 YpaBHEHUE COCTOSIHUS HJIICATBHOTO Ta3a B BHJAE 3aBUCHMOCTH JaBJICHUS OT
TEMIEPATypPbl U KOHIIEHTPALIMH MOJIEKYIL.

25.0CHOBHOE ypaBHEHUE MOJIEKYISIPHO — KHUHETUYECKOW TEOPUU T'a30B.

26. BHyTpeHHsIs1 S9HEpTrus TEPMOANHAMUYECKON CHCTEMBI.

27. Yucio cremneHelr cCBOOOIBI MOJIEKYI.

28. CBs13b BHYTpPEHHEH YHEPTUU BEIIECTBA C YUCIOM CTETIEHEH CBOOOIBI.

29. IlepBoe HayaI0 TEPMOIMHAMHUKH.

30. Pabora, coBepiraemas ra3oM Mpu U3MEHEHHUH €T0 00BhEMA.

31. TennoéMKoCTh Tela, MOJISIPHASL U yIelbHAs TETJIOEMKOCTH.

32. Pabora, coBepmiaemas WJEaTbHBIM Ta30M TPU  Pa3IWYHBIX TPOIeccax
(M30X0pUYECKOM, H300aPUIECKOM, H30TEPMUUYECKOM, aAHA0ATUIECKOM).

33. KoaddummeHT mone3noro AeHCTBUA JUTisl KPYTOBOTO MpoIiecca.

34. JIBe ¢hopMbl Iepeiayu IHEPTUU OT OJHUX TEJ IPYTUM.

35. Kpyrogoii mporiecc (uki). [TpsimMoit 1 0OpaTHBINA UK.

36.3akoH bonbliMaHa 0 paBHOMEPHOM pacHpeeICHUN YHEPTUH TI0 CTETICHSIM CBOOOIBI
MOJIEKYJT
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BOYIpOCbl 07151 CaMOCMOSIMENbHO20 U3ydeHusl

1. CBs13p MeX 1y IMHEHHBIMU U YTJIOBBIMHU BEJIMUYMHAMM.

2. AHanorus Mexx1y BpallaTeabHbIM U TIOCTYNATEIbHBIM JBUKCHUSMH.

3.Bec tena npu nBuxkeHuu ¢ yckopenueM. HeBecoMocCTb.

4. Mexanuueckas cuctema. Cuiibl BHyTPEHHHE U BHEIITHUE

5.Kunernueckas sHeprusi, BbIBOA (popMyIibl uepes padoTy.

6.Pabota u sHeprus. MonHocTh

7. 3akoH /lanpToHA.

8. OneHuTH 00BEM U pa3MeEpP MOJIEKYI BOJIBI.

9. IlpumeHeHue MepBOro Havajga TEPMOJUHAMUKHY K U30IPOIIECCAM.

10.CBs13b cpeiHel KUHETUYECKOM SHEPTUU MOCTYNATEIHHOTO JIBUKCHHS MOJIEKYJI C
TEMITIEPATYPOH.

11. BeiBOZ OCHOBHOTO YpaBHEHUS MOJEKYJISPHO — KHHETHYECKON TEOPHUH ra30B

BOHpOCI)I, pacCMaTpuBaACMbIC Ha aYAUTOPHBIX 3aHATHAX I10 SJICKTPUIYCCKUM U
MAaraMTHBIM SBJICHHUAM

1. 3akon Kynona. HanpaBneHnue cuiibl, IEMCTBYIOLIEH HA 3apsil.

2. Hanpsi>K€eHHOCTb 3JIEKTPUYECKOTO TMOJIS.

3. IlpuHIMI CynEepHO3ULIMY SJIEKTPUUECKUX MOJEH.

4. CunoBble TMHUM (JIMHUU HANPSHKEHHOCTH ) AJIeKTpruecKoro nods. [lomHoe uyncno
JIMHUM, BXOJISAIIMUX U3 TOYEYHOTO 3apsijia.

5. Pabota cui1 3JeKTpUUECKOTO OIS 10 MEPEMEIICHUI0 TOUEYHOTO 3apsijia.

6. [ToTeHIMaNpHAS YHEPTUS TOUCYHOTO 3apsa B MOJIE APYTOro TOYSUHOTO 3apsia.
[Torenuuan. Pabota 1o nepeMeIeHnro 3apsiia Mexay TOYKaMH C pa3HbIMU
MOTEHIIMAIAMHU.

7. CBsI3b MEXK]1y HAIMPSHKEHHOCTHIO JIEKTPUUECKOTO TMOJIS M TOTEHIIUAIOM.

8. DIIeKTPOEMKOCTh YEAMHEHHOTO MPOBOIHUKA. EMKOCTH T1apa.

9. Konpnencaropsl. EMKOCTH m10CKOT0O KOHJEHCAaTOpa. EMKOCTB IIpH MOCIe10BaTEIEHOM
U TIapaJuieIbHOM COE€IMHEHUSIX KOHJIEHCATOPOB.

10. DHeprus 3apsHKEHHOTO KOHIEHCATOPA.

11. Cuna toka. Cuiia Toka B ciiydae JBUKEHUS MOJIOKUTEIHHBIX U OTPUIIATETHHBIX
3apsa0B. BEKTOp MIIOTHOCTH TOKA, CBSI3b C CUJION TOKA.

12. 3akon Oma it yuactka mernu. COpOTHBICHHE IMJIMHIPHISCKOTO MPOBOTHHKA.
3aBUCUMOCTH YJIEILHOTO CONPOTUBIICHUS OT TEeMIEPATypPHhI.

13. ConpoTuBiieHUE MPHU MOCAETOBATEILHOM U MapasjIeIbHOM COCTMHEHUHN
MIPOBOTHUKOB.

14. DnexTpoaBwxkymias cwia. [TageHue HanpsiKeHUs: Ha HEOJHOPOAHOM yUYaCTKe ICTIH.
3akoH Oma

15. PaGoTa u MomHoCTh TOoKa. 3akoH [[xoymns—JleHna.

16. MomtHoCTh, pa3BrBaeMasi KICTOYHUKOM TOKa. MOIITHOCTD, BhIIE/IIeMas B Harpy3Ke.
KoaddummeHT noye3noro aeicTBUs HCTOYHUKA TOKA.

17. MarnuTtHoe nosie. MarHuTHasi MHIYKLHS, TPUHIUIT CYTIEPIO3UIIMU MAarHUTHBIX
nosneil. CUiioBble IMHUK MarHUTHOTO noJid. 3akoH buo — CaBapa - Jlannaca.

18. MarnuTHas UHIYKIUS MPSMOTO TTPOBOJHUKA C TOKOM.
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19. Cuna Jlopenna. HampaBieHnue cuiibl, A€HCTBYIONICH Ha MOJOKUTEIbHBIA U
OTPULIATENBHBIN 3aps/IbI.

20. 3akon Ammnepa. PU3NUYECKUIN CMBICT BEKTOpa MAarHUTHOM MHAYKIMU B.

21. Cuna B3aMOJIeHCTBUSI IBYX OECKOHEUHBIX MPSMBIX MPOBOJTHUKOB C TOKOM.
[IpaBuio eBOM PYyKH.

22. Cuna 1 MEXaHMYeCKU MOMEHT, JCHCTBYIONINE Ha 3aMKHYThII KOHTYP C TOKOM B
MarHuTHOM MoJjie. MarHuTHBI MOMEHT KOHTYpa ¢ TOKOM. PaboTa npu nmoBopote
KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

23. MarautHasi FHIYKIHS B IICHTPE KPYTOBOT'O KOHTYpPA C TOKOM.

24. MarauTHasi FHIYKIIHSI HA OCH KPYTOBOTO KOHTYpPa C TOKOM.

25. MarHuTHBIN TTOTOK.

26. PaboTa, coBepiiaemast mpu NepeMeIieHNH MPOBOAHUKA C TOKOM B MAarHUTHOM IIOJIE.
Pabota npu moBOopoTe KOHTYpa B MArHUTHOM I10JI€ Ha YTOJI.

27. IloTok BEKTOpa MarHUTHON MHIYKIIMH YEPE3 3aMKHYTYIO ITOBEPXHOCTbD.

28. MarauTtHasi MpOHUIIAEMOCTb, €€ (PU3NYECKUI CMBICI.

29. DnextpomaruutHas uHayKuua. Uaaykunonusiit Tok. [IpaBumo Jlenna.

30. IC uHIyKIMUU B MPOBOIHUKE, IBHKYIIIEMCS B MATHUTHOM TIOJIE.

31. Camounnykiusa. UHAyKTUBHOCTh. THAYKTUBHOCTE COJIEHOHUIA.

32. DJIC caMOUHIYKITUH.

33. DHeprus MarHUTHOTO OIS (BBIBON). [[ITOTHOCTH SHEPTHH MarHUTHOTO TIOJIA.
34. II10THOCTB PHEPTUH DIICKTPOMATHUTHOTO TIOJIS.

35. YpaHenus Makcpema.

BOUpOC‘bl 015l CAMOCMOSIMENIbHO20 UsyuyeHrHus

1.Bujnl 25eKTpUUECKUX pa3psiIoB.

2.ITpoBOAHMK BO BHEUTHEM DJIEKTPHUECKOM Toje. UHIynpoBaHHbIE 3apsiibl.
3. MarauTtHast ”HAYKIMS BHYTPY MarHeTHKa.

4.1110THOCTBh MOTOKA SHEPTUU B AJIEKTPOMArHUTHOM BOJIHE.

5. Busbl KOHIEHCATOPOB U UX MPUMEHEHUE.

6. MarHeTuky ¥ MX NPUMEHEHUE.

Bomnpocsl, paccMarpuBaeMbl€ Ha ayJUTOPHBIX 3aHATUSX IO ONTUKE, aTOMHOM, SIAEPHOM,
KBaHTOBOU (pU3MKe

1. CBeTOBOI1 BEKTOP, XapaKTep KoJieOaHU CBETOBOTO BEKTOPA.

2. AGCOIOTHBIN TTOKA3aTeIb MPEIOMIICHUS, CBA3b C DJIEKTPUUECKOW ¥ MarHUTHOMN
MPOHUIIAEMOCTBIO cpefibl. [{ucnepcust cBera.

3. InuHa 1 yacTtoTa CBETOBBIX BOJIH. CBS3b IJIMHBI U YACTOTHI CBETOBOM BOJIHBI B CPEJIC
1 BaKyyMe.

4. OCHOBHBIE 3aKOHBI TEOMETPUUIECKON ONTUKU. AOCOIIOTHBIN U OTHOCUTEIHHBIN
MOoKa3aTeu MpeIoMIICHUS. SIBJICHUE TTOJTHOTO BHYTPEHHETO OTPaKEHUS.

5. lonapuzanus cBeta. ECTecTBEHHBIN U NOJISIPU30BaHHBINA CBET.

6. Untepdepennus ceeta. KorepeHTHbIe BOHBL. Y clIOBUSI HHTEPGhEPEHIIMOHHBIX
MaKCMMyMa U MUHUMYyMa MIPH HAJIO)KEHUH JBYX KOT€PEHTHBIX BOJIH.

7. Hpunmun Ioitrenca. udpakuus cBeTa, BUIbl TUPPAKIUY.
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8. ®ororddexrt. Buenmnuii u BHyTpeHHu# GhoTodddext. Tpu 3akoHa BHELTHETO
dboTorddexra.

9. O6bsicuenue hoTorPpdexta ¢ mMoMoIBI0 KBAaHTOBOM Teopun. DopMmyiia DiHIITEHHA
7u1s BHemIHero GoTodddexra.

10. ®oton. Macca, sHeprus, umitysbc. OCHOBHbIE CBOMCTBA (DOTOHA.

11. Onsitel Pezepdopna. Anepnas monens atoma Pezepdopaa.

12. Cnektp atoma Bomoponaa. [loctymarsr bopa.

13. Ctpoenue simpa. DHEprus CBSA3H B spe.

14. TIpoTOHBI U HEUTPOHBI.

15. a, B, y —u3myueHusl.

BOI’IpOCbl 0151 CAMOCMOSIMENIbHO20 U3yuyerHus

. IITIOTHOCTB AHEPIruu, INIOTHOCTH OTOKA YHEPTUH B DJICKTPOMArHUTHOM BOJIHE.

. I[Imockoe u cepudeckue 3epkaa.

. JInn3zpl. @opMyria TOHKOU JIMH3BI.

. BUbl ClIEKTPOB: JIMHEHNYATBIM, ITOJTOCATHIN, CIUIOIIHOM.

. DNEKTpOMarHuTHbIC BOJIHBI. [1IKana 3J1eKTpOMarHuTHBIX BOJIH.

. [Ipumenenune narepdepeHu U AUGPaKIuu B TEXHUKE U TEXHOJOTHH.

NutepdepeHmonHas MUKPOCKOIHS.

7. YabTpaduoneToBoe U HHPPaKpACHOE U3ITYUYECHHUE, UX CBOMCTBA U UCHOJIb30BAHKE
B COBPEMEHHOM TEXHUKE.

8. PerTrenoBckoe 1 raMma M3IydeHNe U UX UCIIOJIh30BaHUE B COBPEMEHHOM
TEXHUKE.

9. KopryckynsipHO-BOTHOBO# Tyallu3M CBOMCTB BEIIECTBA.

10. Br4uciuTh IIMHY BOJTHBI e bpoiisis yacTuIlel Maccoi | r, ABMOKYIIEHCS CO
ckopocTthio 10 Mm/c.

11.YacTuiibl 0IMHAKOBOW MPUPOJIBI B KJIACCUYSCKOM U KBAHTOBOM MEXaHUKE.

OO0k WNE

Tekymui KOHTPOJIb TPOBOAUTCS B BUJE:
- pyOEXHOro KOHTPOJIA: MO HMTOraM M3y4Y€HHUs pa3fena WIH HECKOIbKUX
pa3nesoB  JAUCUUIUIMHBIL. PyOeXHbBIi KOHTpPOJb MPOBOAUTCS B  Qopme
KOHTPOJIbHOM paOOTBHI.

B mpomecce mnpodeccuoHanbHOW ACSATEIBHOCTH HEOOXOAMMO IOCTOSIHHO
aJlanTUPOBATHCS B  M3MEHSIONICHCS OOCTAaHOBKE HAYyYHO-TEXHUYECKOTO Pa3BUTHS.
[ToaToMy BaxHO, YTOOBI 3a BpeMsi OO0y4YeHUs OOyYarOUIUICS HE TOJBKO YCBOWJI
HEKOTOPBIM 00BheM MoJie3HON HHGPOpMAIMK, HO W OBJAJAE] TEXHOJOTHEH MOJydeHUs
3HaHuU. B xoxe wu3yueHus gucuuiuiuHbl «®Dusukay oOydarommecs JOJDKHBI
MMO3HAKOMHTHCS C OCHOBHBIMU (PU3NYECKUMH 3aKOHAMH W SIBIICHUSMH. BaxxHas poiib
Mpu OTOM OTBOJUTCA caMoOCTOsiTeNbHOM paboTte. CamocrtosiTenpHas paboTa
oOy4Jaronuxcs Mpu U3yYeHUN TUCIUIUIMHBI « DU3HKa) BKIIIOYAET B CEOs MOATOTOBKY K
MIPAKTUYECKUM 3aHITHUSIM, U3YYEHUE BOIPOCOB, HE BKIIOUYEHHBIX B JIEKIUOHHBIN KypC U
TBOPUYECKOE 3aJ]JaHue, COCTOSIIECE B HAMMMCAHUK pedepaTa I BHITIOJTHEHUN MPOEKTA 110
aKTyaJbHBIM BOIIPOCAM (PU3UKH.
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KpurepusiMmu OLIEHKH cCiyKaT: TiIyOMHa YCBOEHHsS OO0y4arolmumcsi y4eOHOro
MaTepuaia, yMEHUE NPUMEHSTh TMOJYyUYECHHbIE 3HAHMSI ISl PEIICHUS KOHKPETHBIX
du3nuecKkux 3a1a4, 00beM MOJTYYCHHBIX 3HAHUM.

TemaTuka KOHTPOJBHBIX M CaMOCTOATEIBHBIX pabOT YCTaHABIMBACTCS B
COOTBETCTBUH C Y3JIOBBIMH T€MaMU YYEOHOr0 MaTepHalia, MOJUIeKAIEro YCBOCHUIO U
pazOupaeMbIMM B XOJI€¢ ayJAUTOPHBIX 3aHIATHH M CAaMOCTOSATEIBLHOTO U3YYCHUS
Marepuana.

KonuuectBo BapUaHTOB 3aJIaHus 3aBUCUT oT CJII0’KHOCTH u
Pa3HOHAIIPABJIEHHOCTH PACCMATPUBAEMBIX CUTYyaIUH.

BOHPOCBI A CAMOCTOSITCJIBHOI'O U3YICHU A

Bonpocwr  ona  camocmosimenvnozo  uzyuenus  pasoena  «Mexanuka u
MONEKYIAPHAS PU3UKA»

1. TaHreHuualibHOE M HOPMAJIBHOE YCKOPEHUE TMpU JABWKEHUH 10
KPHUBOJIMHENHOMN TpaeKkTopuu. [1onHOE yCKOpeHUe Ipu KPUBOJIMHEWHOM JIBUKEHUU.

2. CBsI3b TMHEHHBIX W YIJIOBBIX BEJMYMH NPH BpallleHUH Tena (IyTh, CKOPOCTb,
YCKOPEHHUE).

3. MexaHuueckas cucreMa.

4. Cuiibl BHYTPEHHUE U BHELTHUE.

5. Lentp macc cuctembl. CKOpOCTh HEHTPA MAcC. 3aKOH ABMKEHUS LIEHTPA Macc.

6. CorocTaBiaeHue BEIUYHH MIPU MOCTYNATEIBbHOM U BPALATEIbHOM JBHKEHUSAX
(macca, myTh, CKOPOCTh, YCKOPEHHUE, cujla, paboTa, MOLUTHOCTh, KHHETUYECKAasl SHEPI U,
UMITYJIbC, OCHOBHOE YPaBHEHUE TNHAMUKH).

7. Meton BekTopHBIX nuarpamm. ClokeHHE JBYX TapMOHHUYECKUX KoJieOaHUi
METOI0M BEKTOPHBIX TUATPAMM.

8. JlexkpemenT 3aryxaHusd. JlorapupmMuueckuii JEKPEMEHT  3aTyXaHHs
3aTyXarIMX KOJIeOaHUH.

9. Korepenrtnsie BosHBL. [[pyHIUI cyneprno3uiuy BOIH.

10. UaTepdepeniiust 1ByX BOJIH.

11. Cynepro3unus AByX KOT€pPEHTHBIX BOJH B TOUKE (BBIBOJ).

12. UntepdepeHuyss MaKCUMyM U MUHUMYM TIPU CJIOXKEHHH JBYX KOI'€PEHTHBIX
BOJIH.

13.3akon danbToHa.

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

15.51BneHne TemIonpoBOAHOCTH. 3aKOH TEIIONPOBOAHOCTH Dyphe.

16.5Bnenne nuddysun. Macca, nepeHocumasi B mpouecce aup@y3un (3akoH
®duka).

17.Buytpennee tpenue. 3akoH HproTOHA 1J1s1 CHIIbI BHYTPEHHETO TPEHUSI.

18. JlamuHapHOE U TypOYJIEHTHOE T€UEHUSI.

19. Cxema nukiia paboThl XOJIOAWIBHONW MAITUHBI.

Bonpocul 0n5 camocmosamenvno2o uzyuenus pazoena « J1eKkmpoouHamuray
1. ITonsspHas MoJieKyJia, SIEKTPUIECKUHA MOMEHT TOJISIPHON MOJIEKYJIBI.
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2. HenonspHag Monekyna, O3JEKTPUYECKUA MOMEHT M HOJSPU3YEMOCTH
MOJIEKYJIBL.

3. Paanyc-BEKTOp LEHTpPA TAKECTH MOJOKUTENBHBIX U OTPULATEIBHBIX 3aPSAI0B.

4. DnexkTpuyeckuil aunonb. HamnpsykeHHOCTP Ha OCH JUIIONS, Ha MOPSIMOM
NEPNEHIUKYJIAPHONW OCU JUITOJIS.

5. VYcnoBus paBHOBecHs 3apsilOB Ha NPOBOJHHUKE B BJIEKTPUYECKOM TOJIE.
Pacnpenenenue 3apsa0B 110 TOBEPXHOCTH.

6. EMkocTh mapa.

7. DHEprusi CUCTEMbI TOUEUHBIX 3aPSIJIOB.

8. CBepXmIpOBOJIUMOCTb.

9. 3akonbl Kupxrodga.

10. CBs3b M€Ky CKOPOCTBIO CBETA, DIEKTPUUECKON U MAarHUTHON MOCTOSIHHBIMHU.

11. MarauTHast ”HAYKIHS HA OCH KPYTOBOI'O KOHTYPa ¢ TOKOM.

12. PaGoTa rpu moBOpOTe KOHTYpa C TOKOM B MarHUTHOM TIOJI€.

13. OpOuTaibHBIE MarHUTHBIM M MEXaHUYECKUH MOMEHTHI. [ MpoMarHuTHOE
OTHOIIIEHUE (BBIBOJ). MarHUTOMEXaHUYECKHUE SIBJICHUSI.

14. CoO6cTBEHHBIE MEXaHUYECKUM (CITMH) M MAarHUTHBIA MOMEHTBI AJIEKTPOHA.

15. Kectkue u Markue GpeppoMarHeTUKH.

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

17. Tok npu 3aMbIKaHUU U pa3MbIKaHUU LENU (BBIBON).

18. Tok cmemenus. [InotHOCTh TOKA cMeeHud. [[MOTHOCTE MOTHOrO TOKA.

19. Hupkymanus BEKTOpa HAPSHKEHHOCTH MarHUTHOrO nons H mo 3amkHyTOMY
KOHTYPY C YYETOM ITOJIHOTO TOKA.

Bonpocvl ona camocmosmenvHo2o u3zyyenus pazdena «Onmuka. Amomuas,
SA0epHas U K8AHMOBAsl (PU3UKA»

1. ILTOTHOCTB PHEPTUU B IIEKTPOMArHUTHON BOJIHE.

2. IIIOTHOCTB MOTOKA 3HEPTUHU B DJIEKTPOMATHUTHOM BOJIHE.

3. MaTeHCUBHOCTH cBeTa. CBSI3b CO CBETOBBIM BEKTOPOM.

4. JlaBiieHrEe cBETa Ha MOTJIOIIAOILYIO IOBEPXHOCTb.

5. ITmockoe u cepudeckue 3epkaa.

6. SIBieHNE MOJTHOTO BHYTPEHHETO OTPAXKEHUS.

7. JIunzel. ®opMysia TOHKOM JIMH3BI.

8.CBeroBoi MOTOK. DYHKIMS OTHOCUTENIBHOW CHEKTPAJIbHON YYyBCTBUTEIBHOCTH
riasza (PyHKIUs BUTHOCTH).

9. Buapl CIEKTPOB: JIMHEWYATHIN, ITOJOCATHIN, CILTOIITHOM.

10. EcTecTBeHHBIN CBET, MOJISIPU3OBAHHBIN CBET, MIIOCKOCTH MOJSPU3ALINY.

11. Bpamenue miockoCTH NOJISIpU3aliy BENIECTBAMU IIPU IPOXOKIECHUU CBETA.

12. ®otoH. Macca, sneprusi, ummyiabc. OCHOBHbIE CBOMCTBA (POTOHA.

13. CxopocTh ABuX)eHUsI (OTOHA B BEIIECTBE.

14. JlaBneHre cBeTa Ha MOTJIOMIAOLIYIO U OTPAKAOIIYIO TOBEPXHOCTH.

15. KopryckynsipHO-BOJTHOBOM Ayaliu3M CBOWCTB BEILIECTBA.

16. Boluucnuth JyIMHY BOJIHBI A€ bpoilist yactuilel Maccoit 1 T, ABuxKymencs co
ckopocTthio 10 m/c.
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17. KakoBa HeomnpesieeHHOCTh KOOPAMHATHI 3JIEKTPOHA B SIEKTPOHHO-TydeBOi
Tpybke (V=107 m/c; v=10° m/c; m=9,11-10"** kr)?

18. KakoBa HeoIpeeNeHHOCTh CKOPOCTH 3IIEKTPOHA B aToMe Bojopoaa? Pasmep
aroma 1070 m.

19. Uem 0OBsICHAETCSA HEONPEIETEHHOCTh YaCTOThI U3ITyYEHHUs v ?

20. YacTu1ibl 0JMHAKOBOIN HPUPOJIBI B KIACCUUECKON U KBAHTOBOM MEXaHHUKE.

21. Mopenu simpa.

[Ipumep OAHOTO W3 BApUAHTOB MO KAKIOM TeMe ISl CaMOCTOSITENBHBIX U
KOHTPOJIBHBIX Pa0doT.

Mexanuka (py0eKHbIi KOHTPOJIb)
Bapuant Ne

1. YenoBek OEKUT CO CKOPOCTHIO 5 M/C OTHOCUTENIBHO MadyObl TEIIOXO/a B
HalpaBJICHUH, MPOTUBOMOJIOKHOM HAIMPABJICHUIO JIBMOKEHUS Temuioxoaa. Ecim
CKOPOCTh TEIJI0X0Ja OTHOCUTENIBHO MPUCTAHU paBHA 54 KM/4, TO YEJIOBEK JIBHXKETCS
OTHOCHUTEILHO MPUCTAHU CO CKOPOCTHIO:

1. 10 m/c

2.5 wm/c

3. 15 m/c

4.20 m/c

2. [Tyns maccoii 20 r, serdias ropu30HTaIBLHO, MPOOUBAET HACKBO3b JIOCKY,
MOJIBEIICHHYI0 Ha HeBecoMoil Huth. CKOpocTh mynu A0 yaapa pasHa 900 m/c, mocie -
100 m/c. Macca ngocku paBHa4 kr. CKOpOCTh JIOCKHM Cpasy IOCJ€ BbUIETA U3 HEe MyJIu
paBHa:

1.4 m/c

2.2 wm/c

3.6 M/c

4.8 m/c

3. JIs TapMOHMYECKOTO KoJieOaHus, U300paKeHHOTO Ha PUCYHKE, MEpPUOJ

KoJieOaHUM paBeH :
X,CM

10
\ i /
0 | |
| |
U .

-10

1.0,2¢2.0,05¢3.0,1 c4.0,15¢5.0,4 ¢

4, CKOpOCTh pacpoCTpaHEHMsI BOJIHBI L, €€ IJIHHA A M 4acTOTa KOJIeOaHH v
CBSI3aHbl COOTHOIIIEHUEM:

l.o=vA

2. = v

3.v=Alo

4. v = v-A

5.v=Alv
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5. I'mapocratnyeckoe AaBiIEHUE CTOI0A )KUIAKOCTH:

1. p=pgh
20
2. p=—
R
4o
3. p=—
R
o
4. p= —
R
5. p=pgV
MouJiekyJisipHasi Gu3nKa 1 TEPMOJAMHAMHUKA (PYOesKHbII KOHTPOJIb)
Bapuant Ne
1. VYkaxxkure Homep rpaduka M30TEPMUUYECKOTO Tpolecca
P \ 1 )
3
5o
v
1. 4;2.1;3.2;4.3;5.5
2. VYka3aTh ypaBHEHHE COCTOSTHUS UEAITBHOIO rasa
L pV:%RT
H
7]
V =-—RT
2.7 " m
8- pr—Mpr
U
4 proM pV
)7
5. py=tur
P M
3. NneanbHplii Ta3, KOAMYECTBO KOTOpOro pasHO V=0,3 Moms, coBepuiaer

nporiecc b-C, n3o0paxeHHsIit Ha rpaduke (cM. puc.). TemnepaTypa rasza, HaXOAIIETOCsT
B COCTOSIHUHM, KOTOPOMY COOTBETCTBYET TOUKa D, paBHa:

s

) 2 10° Na

iy

3

2%

1+

o

V.n

T2 3 4 ] 241K:2.211K:3.221 K 4. 231 K; 5.251 K

4. Ecnu B HEKOTOPOM mpoliecce BHYTPEHHSAS YHEPTHS ra3a YMEHbUIMIACH HA

300 Ik, a raz cosepmui padoty 500 JIk, To B 3TOM Ipoliecce COOOIIeHHas Ta3y
TEIJI0Ta paBHa:

1.200 [Ix

2. 300 JIx
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3. 500 [Tx
4. 800 Tk
5. 1300 [k

5. 3a oAMH LMK padodee TeIo TEIJIOBOM MAIIMHBI OTAAET XOJOAMIBHUKY
KoudecTBO TemtoTel, paBHoe 500 /[x. Kakyro paboTy mpu 3TOM coBepiiacT padbouee
teno, ecau KIIJI nukia cocrasaset 20 % ?

1. 125 Ix

2. 100 Ix

3. 300 Ix

4. 425 Jlx

5. 625 [Ix

DJIEKTPOMATHEeTH3M (PYyOesKHbIH KOHTPOJIb)
BapuanTt Ne

1. Ecnu paBHOMEPHO 3apsiKEHHBIM TPOBOIAIINAN 1IAp paguyca S CM CO3JaeT
Ha paccTosiHuU 10 ¢cM OT €ero MOBEPXHOCTH DJICKTPUUECKOE T0JIe C HAMPSKEHHOCThIO 4
B/m, T0 Ha pacctosinuu 10 cM OT 1IEeHTpa I1apa HaMPSKEHHOCTD MOJIs paBHA:

1.9 B/M2. 4 B/m3. 8§ B/m4. 12 B/m5. 16 B/m

2. B oanexrpuueckoit 1emnu, cxeMa KOTOpOW H300pakeHa Ha PHUCYHKE,
MOKa3aHUE aMIIepMETpa PaBHO:

-l’ 20Om

38
_@___. .
I""_"_'l!
=2 1.10A;2.2A;3.4A;4.6 A;5.8A
3. Yactuia maccbl M U 3apsiga ( ABMXKETCA MO OKPYKHOCTH B OJTHOPOJHOM

MAardmTHOM II0JIC C I/IHI[YKHI/Ieﬁ Bs IIJTIOCKOCTH, HepHeHI{I/IKYHHpHOfI JIMHUAM UHAYKIWU.
Ecnu pannyc okpykHOCTH R, TO KHHETUYECKAsl YHEPTHS YaCTHUIIHI PaBHA:
2p2p2 2 52
1. ¢'BR 2. qBR3. 4"B°RA. ,2B*R?5.4°B%R

2m 2Wl 2m m2 q

4. Tox 1O NPOBOIHMKY TedeT € 3amaja Ha BOCTOK. Cuia, ¢ KOTOpOH
MarHuTHoOe moje 3emiid (BEeKTOp MHIYKLUWU HAMpaBlieH BEPTUKAIBHO BHHU3 K 3emiie)
JIEUCTBYET Ha 3TOT NPOBOJAHUK, HAIIPABJICHA:

C
% N ¥
3 o B

®ow X %
1O
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1) Ha ceBep

2) Ha oT

3) Ha 3amaj

4) BepTUKAIBHO BHU3 K 3emiie
5) BepTUKAIbHO BBEPX OT 3eMIIU

5. Ecnim B maramutHOM mosie HampsbkeHHocThio H = 800 A/mM wHmyKIus
MarHuTHOTO moJis B xkene3e B = 1,25 Tn, To MarHuTHAst TPOHUIIAEMOCTb KeJie3a paBHa:

1. 1000; 2. 100; 3. 300; 4. 125; 5. 200
KBanToBasi onTuka, aToMHas U siiepHas pusuka (pyOekHbIil KOHTPOJIb)

BapuanTt Ne

1. SAnpo wm3ortonma TaiuHs 2%?T / Tocie UEeNnoYkKH paJuoaKTUBHBIX pPaclaioB

206

IIPCBPATUTCA B AAPO U30TOIIA CBHHIIA 82Pb . CKOJIBKO B PE3YJIbTATC 3TUX PaACIIaa0B

o0OpasyeTcsi CBOOOAHBIX O- U 3- yacTui?
1. ogHa o- yactuna u 3 - 4aCTHUIIBI
2. 3 0.- YaCTHIIBI M OJTHA [3- YaCTHII
3. onHa o- yactuna u 6 - yactui
4. nBe O- YaCTHUIIBI U 2 [3- YaCTUIIBI

2. SnepHas peakuus 1;B+?—>23e+§’l—le MPOTEKAET MOJ NCUCTBUEM YaCTHUIIbI,

KOTOpasi Ha3bIBAECTCS:
1. mpoTon
2. HEUTPOH
3. anb(da- yactuia
4. raMMa- KBaHT
5. IEUTpOH

3. Ilpu mepexonae 3JIEKTPOHOB B aTOMax BOJOPOJAAa C YETBEPTOM CTAIMOHAPHOU
OpOWTHI Ha BTOPYIO M3Iy4aroTca GoToHsl ¢ sHeprued W = 4 - 101 Jx. Jlnnna BonHEL
COOTBETCTBYIOIIAs 3TOM JIMHUH B CTICKTPE M3TYUCHUS BOJAOPO/Ia, PaBHa!

1.500 am

2. 300 am

3.400 am

4. 600 a™m

5. 700 aMm

4. 3anogHEHHOM 3JIEKTPOHHON O00JOYKE COOTBETCTBYET TIJIABHOE KBAaHTOBOE
gucio N = 3. VYKaxUTe YUCIO D3JEKTPOHOB B 3TOH 000JI0YKE, KOTOpbIE HMEIOT

OJIMHAKOBOE KBAaHTOBOE unciao M, =0 :
1.6
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5. Kpacnas rpanuna ¢orosddekra mns HekoToporo meramia paBHa 600 HM,
KaKWe U3 BOJH BBI30BYT BHEITHUHN (HoTOADHDHEKT?

1. 500 am

2.700 Hm

3. 800 HMm

4. 650 am

5. BC€ IMHBI BOJIH

3.6. IIpomeskyTOoUuHasl aTTECTAIUS

Llenv nposedenus npomexcymounon ammecmayuu. OLEHKA KOMIETEHIIMN
(KOHTpOJIb 3HAHUWI, HABBIKOB, YMEHMI), IMOJY4YEHHBIX OOydYaroIIMMCA B MpoIecce
oOy4eHHsl, HUX COOTBETCTBHS TPEOOBAHMSM TOCYHapCTBEHHBIX, (perepanbHbIX
roCyJapCTBEHHBIX O00pa30BaTENbHBIX CTAaHJIAPTOB BBICHIET0 00pa3oBaHus s
BBIHECEHUS PEIICHHs] O MPOAOHKEHUH OOYYEHHUS WM MPEJOCTABICHUH BO3MOKHOCTH
IIOBTOPHO IPOWTH aTTECTALMIO; OLEHKH KauyecTBa OpraHU3aluy Y4eOHOro mpouecca U
BBIPAaOOTKH HEOOXOIUMBIX KOPPEKTUPYIOIIHUX ACHCTBUH.

TeMaTnka BONpoCcoB, BLIHOCUMBIX HA 3a4eT

1. Mexanuueckoe naBumxkenue. [lepemernienue, TpaekTOpusi U MPONUJECHHBIN MYTh.
CKOpoCTh U YCKOpPEHHE.

2. JIBuKeHHE MaTEpUATIbLHON TOUKH 110 OKPY>KHOCTH.

3. PaBHOMepHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHMHOE JBUKEHUE.

4. OcHOBHbIE 3aKOHBI TMHAMUKH (3akoHbl HhI0TOHA).

5. BpamarenbHoe JBUKEHUE TBEPAOTO Tea.

6. KonebarenbHoe  aBwxkenue. [apMoHmdeckue  KonebaHuss U HX
xapakTepucTuku. Gu3ndyeckuil 1 MaTeMaTUHYECKUN MassTHUKH.

7. Mexanuueckue BOJIHBL. [IpojosibHBIE W TONepeyHble BOJHBI. CKOPOCTH U
JUTMHA BOJHBI. Y PaBHEHNE BOJIHBI. 3BYKOBBIE BOJIHBI.

8. 3akoH BCEeMHPHOTO TIATOTEHHs. | paBUTAllMOHHAs TMOCTOSHHAS. YCKOpPEHHE
CBOOO/IHOTO IMaJIEHUSL.

9. 3aKoHBI U3MEHEHUS U COXPAHEHUSI UMITYJIbCA.

10. JlaBnenue B KMAKOCTM M raze. [ uapocTtaTUyeckoe  JaBJICHUE.
I'mppasiueckuit mmpecc.

11. U3mepenue napienus. 3akoH Apxumena. AproMeTpsl.

12. YpaBHeHue Hepa3pbIBHOCTH CTPYH. JInHuu Toka. MaeanbHast sKUIKOCTb.

13. YpaBuenne bepaymm. U3meperne cKkOpoCTH ABMKECHHUS KUIKOCTH.

14. PeanbHble KUIKOCTH. Bs3kocTh (BHyTpeHHee TpeHue). Y paBHenue HeroToHa
JUISL BI3KOTO TPEHUS.

15. JlamunapHoe u TypOyieHTHoe TeueHue. Yucno PeitHonbca.

16. ®opmyna Ilyazeiins. J[BukeHue Ten B BSI3KOM KUAKOCTH. 3akoH CTokca.
Meron Ctokca u BUCKO3UMETPA ONPEIETIECHUS BA3KOCTH KUIKOCTH.
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17. Buytpennee pnaBieHue B KUAKOCTH. IloBepxHocTHOe HaTshkeHue. Cuna
MOBEPXHOCTHOTO HATSKECHHUSI.

18. JlonoysHUTENBHOE JaBJICHUE IMOJ MCKPUBIECHHON MOBEPXHOCTHIO KHUIKOCTH.
®opmyia Jlaruiaca.

19. CmayuBanue u HecMauuBaHue. KanusuispHele siBiieHus. BbicoTa moaHATus
KUIKOCTH B Kammmusaipe. @opmyia bopemnu-XKropena.

20. Monexynsipuas ¢usuka. OcHoBHble monoxkenus MKT. Cuma u sHEprus
MOJIEKYJIIPHOTO B3aUMOJIEUCTBUS. ATperaTHble COCTOSIHHSI BEIIECTB.

21. DkcriepUMeHTaIbHbBIE Ta30Bble 3aKOHBI. 3akoHbl boins-Mapuorra. 3akoH
I'en-JIroccaka.

22. YpaBHEHUE COCTOSIHHS HACAIbHOTO rasza. 3akoH Kiameiipona. YpaBHeHue
Kianenpona-Menaeneesa.

23. OcuoBHoe  ypaBHenue MKT. Cpegnsss  kBagpaTHuHas  CKOPOCTh
NOCTYNaTEIbHOTO JBUKEHUSI MOJIEKYN. Y paBHeHue Knay3uyca.

24. CnenctBus u3 ocHoBHOro ypasHeHuss MKT. VYpaBuenue bonbsiimana.
CpenHsis kBagpaTU4Hasi CKOPOCTb.

25. Cratuctuueckue pacrnpeneneHusi. 3akoH MakcBemia o pacrpeielieHuu
MOJIEKYJl HJEaJbHOTrO Ta3a [0 CKOPOCTSIM TEIUIOBOIO JBIDKCHHS U (DYHKIHS
pactpenenenus Maxkcpemwia. OnsiT Ll TepHa.

26. SIBnenne nepeHoca B razax. CpeaHss JjirHa CBOOOTHOTO Mpodera MOJISKYJI.

27. Iuddysus. Korddunment nuddysun.

28. TermonpoBoHOCTE. Y paBHeHHEe Dyphe. KoaphuimeHT TenionpoBoIHOCTH.

29. Baytpennee TpeHue (Bsa3kocTh). 3akoH Herotona. KoadduruenT Ba3kocTH.

30. OcHOBBI TepMOAUHAMHKH. TepMOIMHAMHYECKHE TPOIIecChl. YNCo cTeneHen
cB000bI. KuneTnueckast sHeprus MosieKkyJl. BHyTpeHHss sHeprus rasa.

31. KoauvecTBO  TEIUIOTHL.  TeMJIOEMKOCTh. YJACIBbHAas ¥ MOJICKYJspHas
TEIUIOEMKOCTh. YpaBHeHHMe Maiiepa. DPU3MUYECKUN CMBICI MOJIEKYJISPHOW Ta30BOU
ITOCTOSIHHOM.

32. IlepBoe Hauano TepmoauHamuku. Pabora, coBepiiaemas Tpu HM3MEHEHUU
o0Bbema rasa.

33. Agnabatnueckuii mpouecc. 3akoH Ilyaccona. Ilpumepsr aamaGatuueckux
IPOLIECCOB.

34. ITuxn Kapuo. Cxema terutoBoit marmuabl. K.IT.[]. TemmoBoit mammHbL.

35. Bropoe  wawamo  TepmoamHamukd.  CyIIHOCTR ~ BTOPOTO  Hadvama
TEPMOJUHAMHUKHU.

36. Ourponusi. OOpatuMble UM HeoOpaTumble Tmpoiecchl. HepaBeHCTBO
Knay3uyca. CratucTHuecKuil CMBICH SHTPONUU. TpeThe Hayalo TEPMOJUHAMHUKHU
(bopmyna Hepucra-Ilnanka).

37.Peanpubiii ra3. Cujna W TNOTEHLUMAIbHAs DJHEPrUsl MOJIEKYJSIPHOTO
B3aUMOJICUCTBUS. Y paBHEeHUE Ban-aep-Baanbca.

38. OnmeiT  Ouaproca. Kputudeckas Temmeparypa. BHyTpeHHssE 2Heprus
peanbHOro rasa.

39. dazoBbie paBHOBecHs U (a3oBbie Tiepexoapl. Da3oBbIe MEPEX0Ibl MEPBOTO U
BTOPOI'O POJa.

40. Ilnarpamma coctostHusi. Kputndeckas TpoiiHast TOYKa BOJIBI.
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41. TBepaoe  coctositHue  BemectBa.  CTpoeHME — KPUCTAILIOB.

Twuner

KPpUCTANIMYCCKHUX PCHICTOK: aTOMHBLIC, HMOHHBLIC, MCTAJUIMYCCKHUEC KW MOJICKYJISAPHBIC

KpuCTaJJIbI.

42. DneKTpuyeckoe TMoJie M ero  XapakTepuCTHKU.  HampsbkeHHOCTb

AJIEKTPUUYECKOTO TIOJIS.
43. 3aKOH B3aMMOJICHUCTBHUS JICKTPUUECKUX 3aPSIOB.

44. PaboTa MO TIEPEeMENICHUIO 3apsaa B JJEKTpUYecKkoM mojie. llotenmman u

Pa3HOCTh MOTEHLINAIOB.
45. Teopema Octporpaackoro-I'aycca u ee npuMeHEHHE.

46. HanmpsokeHHOCTh  DJIEKTPUYECKOrO  MMOJii  OECKOHEYHOW  paBHOMEPHO

3apsSKCHHON HUTH.

47. HanpsoK€HHOCTh — DJIEKTPUYECKOrO  IMOJds  OECKOHEYHOW  PaBHOMEPHO

3apsHKEHHOM TUIOCKOCTH U IBYX PA3HOMMEHHO 3apsiKEHHBIX TUTIOCKOCTEH.

48. MOMEHT CUJIbl © MOMEHT MHEPITUH.

49. Ousznyueckuii 1 MaTeMaTUYEeCKUN MasiTHUKH.

50. Kocmuueckue CKOpoCTH.

51. 3aKoH cCOXpaHEHUs] MOMEHTa UMITYJIbCa.

52. HekoTtopble mpuiiokeHus1 ypaBHeHUs bepHyuin.

53. Kunernueckas 2Heprusi Bpallaroierocs Tena.

54. IloTeHnanpHas SHEPrus Bpalllaloerocs Tena.

55. TermmoBast mammHa. [lukn Kapno. Koaddunuent mnosesnoro
TETUIOBOM MAIlINHBI.

56. DuTpomus.

57. Hekotopble NpHIOKeHUs! ypaBHEHHs bepHyuin.

58. dusnydeckuii CMBICT MOJISIPHON Ta30BOM MOCTOSITHHOM.

59. Pacrnipenenenne MOJICKYIT IO CKOPOCTSIM.

60. Cpennsist qimmHa CBOOOHOTO IIpodera MOJIeKYI.

61. DnexkTpuyeckast eMKOCTb.

62. PaboTa 1 MOIITHOCTH AIEKTPUUECKOTO TOKA.

63. OCHOBBI 2JIEKTPOHHOM MPOBOJAMMOCTH METAJIOB.

64. [ToHsiTHE O KBAHTOBOM 3JIEKTPOHHOM TEOPUH ITPOBOIUMOCTH.

65. DneKTpOnPOBOISIINE CBOMCTBA TEJI.

66. [IpoBonuuku. [TomynpoBoguuku. J{U3aeKTpUKH.

3.7 UtoroBas arrecranus

JIEUCTBUS

Bua arrectaniuu B COOTBETCTBHUM C YYE€OHBIM IUIAHOM MO CHEHUATBHOCTH
19.03.01 buoTtexHosiorusi B IEPBOM CEMECTPE — 3a4€T, BO BTOPOM CEMECTPE — IK3aMEH.

Ilens  mpoBeneHWss  UTOTOBOM  aTTECTAllMM  —  ONPEHECIIUTH
c(hOpPMHUPOBAHHOCTH CIETYIOIIUX KOMIETEHIIN:

- «CHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJB30BaTh OCHOBHEIE

CTCIICHb

3aKOHBI

€CTEeCTBEHHOHAYYHBIX JTUCHUIUIMH B MPOGECCHOHAIBHOU NESITEIBHOCTH,
MPUMEHITh METOJbl MaTEMaTHYECKOTO aHajlnu3a U MOJCIUPOBAHUS,
TEOPETUYECKOTO U IKCIIEpUMEHTaIbHOTO uccieaoBanus» (OITK-2);

-  «CTOCOOHOCTBHIO WCIOJB30BaTh 3HAHUS O COBPEMEHHOW (HU3NUIECKOM
KapTHHE  MHpaA,  MPOCTPAHCTBEHHO-BPEMEHHBIX  3aKOHOMEPHOCTSX,
CTPOCHUM BEILECTBA JJIsI MOHUMAHUS OKPYXKAIOIIET0O MHUpa WU SIBICHHM
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npupoasi» (OITK-3).
B Ouserax OTCYTCTBYIOT MPAaKTHUECKHE (pacueTHBIC) 3a1aHHs.

TemaTuka BOonpocoB, BLIHOCUMbBIX HA IK3aMeH

1. TocTostHHBIN AnekTpuueckuit Tok. Cuia Toka. HanpsbkeHne uCTOUHUKH TOKA.

2. 3axoH OMa Ui ydacTKa LENu U 3aMKHYTOH LIETH.

3. CompoTUBICHHE  METAUIMYECKUX  TMPOBOJHUKOB.  3aBUCHUMOCTh  OT
TEMIIEpaTypbl U pa3MEPOB.

4. TlocnenoBaTenbHOE U NAPAIEIBHOE COETUHEHHS TPOBOJHUKOB.

5. IlpaBuna Kupxroda u npumMeHeHHne UX JJIsl pacueTa MIeKTPUUECKUX [Eeneil.

6. PabGoTa u MOILITHOCTH ANIEKTPUIECKOTO TOKA.

7. Toxk B moaynpoBOoAHHUKAX. THIIBI IPOBOAUMOCTH MOTYITPOBOJIHHUKOB.

8. TepmonnekTpudeckue sIBICHHUA. TepMOANIEKTPOHHAs 3MHUcCUs. BakyymHbIe
npuOOpbl — IUOA U TPUOA.

9. KonrakTtHas pasHocTh noteHuuanos. [Ipasuna Bonbra.

10.TepmonnekTpoaBrxymias cuia. Tepmonapsl U X IPUMEHEHUE.

11.OnexTpuyeckuii TOK B JKMIKOCTAX. OiekTponu3. 3akoHbl dDapazges ais
AIEKTPOJIN3A.

12.Tok B razax. Tumsl ra30Boro paspsjia.

13.Pa3zBuTre B3MIISIIOB HA TPHUPOIY cBeTa. BOMHOBBIE M KBAaHTOBBIE CBOWCTBA
CBeTa.

14.OcHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH.

15.0OcHOBHBIE NOHATHS POTOMETPUH.

16.3aKOHBI OTpaXKEHUS U MPEIOMIICHHS CBETA.

17.5IBnenust HOJTHOrO BHYTPEHHETO OTpaxkeHus. PepakTomeTp.

18.IToctpoenune n300pakeHus B BBHITYKIIOH uH3e. Popmyna TuH3bI. MUKpPOCKOTI.

19.BonHoBsie cBolicTBa cBeTa. CKOPOCTHh CBETOBOM BOJIHBI.

20. ducnepcus cBeta. CEKTpbl UCITYCKAHUS U CIIEKTPHI MOTJIOMIEHUS.

21.EcrecTBeHHBIH W TOJSIPU30OBAHHBIM ~ CBET.  MeTOApl  MOJTy4YEHUs
NOJIIPU30BAHHOIO CBETA.

22.]Isoiinoe nyuenpenomienue. [Ipuzma Hukors.

23.3akoH Mastoca u 3akoH bproctepa.

24 Bparienue miI0CKOCTH nossipuzanui. [lonspumeTpsi.

25.Macca 1 umItybC poTOHa.

26.3akoH Masroca u 3akoH bprocTepa.

27 .Nurepdepennus ceera. KorepeHTHbIE HICTOUHUKU U METOJIbI HX.

28. Iudpakuus cBera, nudpakius oT OAHOW U MHOTHX HIEJIEH.

29.Pa3periaemasi CiocOOHOCTh ONTHYECKUX TPUOOPOB.

30.Dotorpdext. Padote CrosieroBa 1o BHemHeMy (otodddekty. Dopmyna
DiiHimTeliHa it BHEIHETo ¢otodddexra n oobsicHeHrne 3akoHoB CToJIeTOBA.

31.AGCOMIOTHO dYepHOE Teso. 3aKOH U3Iy4YeHHUs aOCOJIOTHO YEpHOro TeJja.
JIroMuHecueHnys. Buasl mroMUHECHIEHIIMH. 3aKOHBI JIIOMUHECLIEHIUH.

32.J1aBnenue cBeta. OnbIThl JIeOenena.

33.0mnsbiThI Pezepdopaa o paccesauro anbha-dyactui. Moaenu aroma ToMcoHa 1
Pezepdopna. Iloctymnarst bopa.
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34.CtpoeHnue saapa. DHeprus cBsi3u sapa. M3oTormsl.

35.EcrecTBeHHass paguoakTUBHOCTb. BUIbI pagMOaKTUBHOIO pacnajaa. 3aKOHbI
cMmenieHus npuaibda u 0era pacnaaax.

36.AnepHblie peakiuu, 1ePEKT MacChl U SHEPTHS SACPHBIX PEAKIIHA.

37.KonebaTenbHBIN KOHTYP.

38.25eKTpOMarHUTHBIE BOJIHBI.

39.YpaBHenne MakcBeiia.

40.TTpuHIMT paguoCBsI3H.

41. IlIkana 3J1eKTpPOMarHUTHBIX BOJIH.

42.Bubl CTIEKTPOB U WX MIPUMEHCHHE.

43.Pazpemaroniasi CmocCOOHOCTh ONTUYECKUX TPHOOPOB.

44 lucniepcus cBeta. CeKTpBI.

45.Toukue nrH3bl. POpMyIIa TOHKOW JTHH3BI.

46.1lornoieHue caera.

47.DU3NKO-XUMUYECKOE U (PU3NOIOTUUECKOE JIEUCTBHUE CBETA.

48.PaanoakTUBHOCTh. 3aKOHBI paJIMOAKTUBHOTO pacraja.

49.Peakiinu pacriajia i CHHTE3a U UX OCOOCHHOCTH.

50.KocMmuueckoe usiydeHue.

Oo0pa3zen 3x3aMeHALIMOHHOI0 OUJIeTa

MMHUCTEPCTBO CEJIbCKOT'O XO3SIMCTBA POCCHUIMCKON ®EJEPALINN

denepallbHOE rOCYAAPCTBEHHOE 00PA30BATEIBHOE YUPEKIACHHUE
BBICIIET0 00Opa30BaHus
«CapaToBCKuli rOCYIapCTBEHHBIN arpapHbiil yHuBepcurer nmenu H.M. BaBumosay»
KA®DE/IPA «MuxenepHas (pu3mka, 3JIEKTPOOOOPYI0BAHUE U IIEKTPOTEXHOJIOTUN

3K3AMEHAL{HOHHBII>1 BWJIET Ne 29
o qucHuIuinae «u3nka

1. MarnutHOe mnoje. MarHuTHas WHAYKLMS, NPUHLHUI CYHEPHO3UIUH MarHUTHBIX
noJieli. CUIIOBBIE IMHUY MarHUTHOTO TMOJIS.

2. Bropoe Hauano tepMoarHaAMUKHU (pa3audHbie HOPMYITUPOBKH).

3. PagunoaktuBHOCTB. Anb(a- 1 O0eta- pacnanabl saep. 3aKOH paJuoaKTUBHOIO pacnaja.
4. luck maccoil 2 Kr katurcs 0e3 CKOJIbKEHHSI MO0 TOPU3OHTAIBHOM IMJIOCKOCTH CO
CKOpOCThIO 4 M/c. HaliTh KUHETUYECKYIO SHEPTHUIO JTUCKA.

3aB. xadenpoii Tpymkun B.A.
Onobpeno Ha 3acenanuu kadeapsl TpoTokosa Ne ot .. _T.
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3.8. TecroBbI€C 3a1aHUA

Pa3paboranbl  TecToBble  3amaHUS MO  PA3NUYHBIM  pasnenaMm  (U3HKH,
UCHOJb3YIOLIMeCs Uil 3aKpelyieHus  oOy4arolMMUCS OCHOBHBIX  Pa3JeloB
MIPOMAECHHOTO MaTepraIa.

Hwuxe npuBeneHbl TUOBBIE TECTOBBIE 3a1aHUS IPU U3YYEHUHN Kypca « DU3uKay.

1. TanrenmaabHOE YCKOPEHUE XapaKTEPU3YET:

1) u3MeHeHue CKOPOCTH O BEJIMYMHE 2)  U3MEHEHHE  CKOPOCTH MO
HaIpaBJICHUIO;
3) U3MEHEHHUE CKOPOCTH B €IMHUILY BPEMEHU 4) U3MEHEHHE CKOPOCTHU U T0

BEJIMYMHE U 110 HAMPABIICHUIO
2. VYTBepXkKIeHHE, UYTO MaTepuajbHas TOYKAa TIOKOUTCS WU  JBHXKETCS
MPSMOJIMHEMHO U PABHOMEPHO, €CJIM Ha HEE HE JACHCTBYIOT IPYTHE TENa:

1) BepHO npu JTHOOBIX YCIOBUAX, 2) BEPHO JUIsl HEUHEPLIMAIBHBIX CUCTEM OTCYETA;
3)BepHO Jis1 MHEPIUAIBHBIX CUCTEM OTCYeTa 4) BEPHO MPU MaJIOW CKOPOCTH TOUKU
3. Ha Teno, nBmxy1ieecs: BAOJIb OCU X, AEMCTBYET CHIIA, U3MEHSIOIIASCS 110 3aKOHY
F =3x?+3 H. Pa6oTa cuibl Ha IEPBBIX JBYX METPAX ITyTH PaBHA

1) 10 Tx 2) 14 IIx 3) 16 Ix 4) 32 JIx
4. Tlpu temneparype 36° C cpemHsis KBajapaTH4Has CKOpPocTh MoJiekyn O
OTJIMYAETCS OT CPeAHEN apu(PMeTHUeCcKoi CKOPOCTH ITUX MOJIEKYJ B ... pa3

1) 1,38 2) 1,28 3) 1,13 4) 0,36

5. Ilpu agmabaTuyeckoM cKaTuv 2 MOJIEd HJEaJbHOIO OJHOATOMHOTO rasza €ro
temrneparypa mnoseicwiack Ha 10 K. Pabora, coBepiiaemas Haj ra3oM MpU TaKOM
CKaTWU, paBHA

1) 166 Lx  2)250 dx 3)375 Ox 4)415 Ix

6. Kak m3mMeHuTCS crja KyJOHOBCKOTO B3aMMOJICHCTBHSI ABYX TOUYCUHBIX 3apsi/iOB,
€CJI PaCcCCTOSTHUE MEX1y HUMH YMEHBIIUTh B TPU paza?

1) yBenuuutcs B 3 paza 2) yMeHbIIUTCS B 3 pasa

3) yBenuuutcs B 9 pa3 4) ymensutes B 9 pas

7. TlmacTuHBl TUIOCKOTO KOHJIEHCATOpa W30JUPOBAHBI JPYr OT Jpyra ClIoeM
nusnexktpuka. KonpeHcatop 3apshkeH 10 mnoTeHnuana 1 kB W OTKIIOYEH OT
UCTOYHUKA HamnpsbkeHus. OnpenenuTh AUAJIEKTPUYECKYI0 MPOHUIIAEMOCTb, €CIU
OpU €ro yAAJICHUU PA3HOCTh MOTEHUHUAIOB MEXKIY IUIACTUHAMH KOHAEHCATopa
BO3pacrtaet 10 3 kB.

1)0,3 2)3 3)6 4)9

8. Awmmnepmetrp umeer compotuieHue 200 Om u npu cuie Toka | =100 MxA
CTpeJiKka OTKJIOHseTCs Ha Bcio mikany. Kakoe n00aBOYHOE CONPOTUBIIEHUE HAJO
MOJKJIIOUNUTh, YTOOBI MPUOOP MOXKHO OBLJIO HCIOJB30BaTh KaK BOJBTMETP IS
U3MEPEHUS HanpsKeHus 2 B?

1) 19,8 kOm 2) 198 Om 3) 1,98 MOwMm 4) nmpubop Hemb3s
HCIIOJIb30BaTh KaK BOJBTMETP

9. /IBe mpoOBOJIOKH OJIMHAKOBOMW JIJTMHBI U3 OJHOTO M TOTO K€ MaTepualia BKIIOYCHBI
MOCJIEAOBATEIBHO B AEKTPUUECKYIO 1ienb. CeueHue nepBoil MPOBOJIOKU B TPU pasa
OonbInie ceueHrs BTOpoi. KonudecTBO TEMIOTHI, BBHIJEISIEMOE B €IUHUILY BPEMEHH
B IIEPBOM ITPOBOJIOKE,
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1) B 3 paza 6ombliie, 4em BO BTOpoii, 2) B 3 pa3za meHbIlle, 4eM BO BTOPOH,

3) B 9 pa3 6ombiie, uem Bo BTOpoii, 4) B J3 pa3 MEHbIIIE, YEM BO BTOPOM.

10. DnekTpoH W TNPOTOH BIETEIM B OJHOPOJAHOC MArHUTHOE TIOJIC
NEPIECHIUKYISAPHO BEKTOPY MArHUTHOW HHAYKIIMH CO CKOPOCTSIMH U U 20
COOTBETCTBEHHO. OTHOILIEHWE MOIYJId CHIbl, JIEHCTBYIOIIEH Ha 3IIEKTPOH, K
MOJIYJIIO CHUJIBI, ACMCTBYIOLIEH HA MPOTOH, PABHO

1)4:1 2) 2:1 3) 1:1 4)1:2

11. Tlo nByM /UIMHHBIM  TapaUIENbHBIM MPOBOJAM TEKyT TOKH B
IPOTUBOIOJIOXKHBIX HalpaBleHusx, npudueM |, =21,. PaccrosHue mexny HUMU

paBHO a. TOUKM B KOTOPBIX MarHUTHOE M0JI€ PABHO HYJIIO HAXOJSATCA:
1) Ha npsiMOH, KOTOpas mapajiielbHa IPOBOJAM U HAXOAUTCS CIpaBa OT TOKa |, Ha

pacCTOAHMM X=a OT TOKa |, ¥ Ha paccTosHMU X+a OT ToKal,

2) Ha psAMOM, KOTOpas MapajuiebHa MIPOBOJIaM U HAXOJIUTCA Ha PaCCTOSIHUM X = a
oT Toka l,u Ha pacctosHun X =0 or ToKa |,;

3) Ha pacCTOSHMM X=a OT MEPBOrO MPOBOJA MU HA PACCTOSHUHM X=a OT
BTOPOTO MPOBOJIA;
4) Ha pacCTOSIHUM X=a OT BTOPOro MpPOBOJAa U HAa PACCTOSHUM X+2a OT
IEPBOI0 NPOBOJIA

12. SIBnenue ycuiieHHUS WIM OCJIA0JICHHs KOJeOaHW MpH HAJIOKEHUU NBYX WITU
00Jiee KOTEPEHTHBIX BOJH HA3bIBACTCSA

1) mudpakuueit, 2) nonspuzanuei, 3) unrepdepennueii, 4) GoToINEKTPUUESCKUM
addexTom, 5) nucnepcuei.

13. OnTuueckas pa3HOCTh XOJa BOJIH OT JABYX HWCTOYHHKOB B HEKOTOPOW TOYKE
paBHa 0,660 mxM. Kakum Oyner pesynbrar uHTEp(dEpEeHUMU B 3TOH TOYKE, €CIU
uMHA BOJIHEI a) 440 HM 0) 660 HM

1) B 06oux ciayyasix MakCUMyMbI, 2) B 000UX CITydasiX MUHUMYMBI,

3) B ciayyae a) MaKCUMyM, B ciiydyae 0) MUHUMYM,
4) B cinyyae a) MUHUMYM, B cliydae 0) MaKCUMYM.

14. Tlepuon nudpakmuonHon pemetka 2,5 MKM. CKOJbKO MaKCUMyMOB OyJeT
COJIEp)KaTh CIEKTp, OOpa3yIOLUiics NMpHU MaJeHUM Ha PEHIeTKy CBeTa C JJIMHOM
BOJIHBI 600 HM

19 2) 8 3)7 4) 4

15. Ecnu Temneparypy aOCOJIFOTHO YEPHOTO Tejla YMEHBIIUTH B 4 pasa, TO IJIUHA
BOJIHBI, COOTBETCTBYIOIIAasi MaKCUMyMY MCITyCKaTEIbHOM CIIOCOOHOCTU HM3ITYUCHHS
a0COJIFOTHO YEPHOTO TeJia

1) ymensmuTcs B 4 pasa; 2) yMEHbIIUTCS B 2 pasa;

3) yBenuuurcs B 6 pas; 4) yBenuuuTcs B 4 paza

16. Dueprus ¢dotona, nornomnieHHoro npu gotosrddexre, paBHa E. Kunernueckas
DHEpPrusl DJEKTPOHA, BBUICTEBIIETO C TMOBEPXHOCTH JTOTO MeTaljia IMpH
dbotorddexre,

1) 6ompmie E  2) menbmie E  3) paBHa E
4) MoxeT ObITh OOJIBIIIE WIIM MEHBIIIE E Tipu pa3HBIX YCIOBUSIX
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17. Yemy paBHa SHEpIusi, Macca U UMITYJIbC (POTOHA JJIsl PEHTTEHOBCKUX JTyuei
(v=1018 I'm)?

A. 6,62%107% JIx; 7,3*%107%kr; 2,2*10 24 kr * M/c

B. 6,62*%10 JIx; 7,3*10°%r; 2,2*10 “2° kr * m/c

B. 6,62*%1071 JIx; 7,3*103%kr; 2,2*10 2° kr * M/c

. 6,62%107° JIx; 7,3*100kr; 2,2*%10 %" kr * M/c

18. UTo 0JJMHAKOBO y aTOMOB Pa3HBIX H30TOIOB OJHOIO XUMUUYECKOTO JIEMEHTA U
YTO y HUX Pa3aIu4Ho?

A) OTMHAKOBBI 3aPSIBI M MACCHI SJIEP, PA3TINIHBI XUMUYECKHUE CBOWCTBA

b) onuHAaKOBEI 3apsiAbI AP, PA3TUIHBI MACCHI I XUMUYECKHUE CBOMCTBA

B) oguHaKOBEI 3apsabl AAEp U XUMUYECKHUE CBOWCTBA aTOMOB, Pa3JIMYHbBI MacChI
saaep

') omrHAKOBBI MACCHI sSIIep M XUMHUYECKHE CBOMCTBA, PA3IUIHBI 3apsIIbI sIep

19. Kakas f07s1 paAMOaKTUBHBIX SJIEp OCTAHETCsl HepacHmaBIIecs yepe3 UHTepBall
BpPEMEHU, paBHBIN JBYM MepHoaM oJrypacmaja’?

1) 25% 2) 50% 3) 75% 4) 10%

20. B pe3ynbTare peakiuu CUHTE3a siApa ACHTEPHS C SIPOM v Z oOpazyercs sSapo
00opa 1 HEUTPOH B COOTBETCTBUU C PEAKIIUECH:

1H+3Z — B+ [l:,n_
KakoBsl MaccoBoe unciio X u 3apsan Y (B €IMHUIAX 2JIEMEHTApHOTO 3aps/ia) A/pa,

BCTYNUBIIETO B PEAKIIUIO C IedTepuemM?
1) x=11, Y=5 2) X=10, Y=5 3) X=9,Y=4 4)X=10,Y=4

4. MeTtoanueckne MaTepuaJibl, ONpeaesiiomue npoueaypbl OleHUBAHUS 3HAHUI,
YMEHMii, HABBIKOB M (MJIM) ONbITA AeSITEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpPOBaHUS KOMIIETCHIUN

Kontponbs pesynbraTtoB 00yueHHs, OTaloB W ypoBHA (popMupoBaHUs
KOMIIETEHIMA 10 JucuuiuiniHe «®du3ukay OCyIIECTBISETCS 4Yepe3 MPOBEICHUE
BXOJIHOTO, TEKYIIIEro, pyOeKHbBIX, BEIXOJHOTO KOHTPOJIECH U KOHTPOJISI CaMOCTOSTEIbHOMN
paboThI.

DopMBI TEKYIIETO, TPOMEKYTOUYHOTO U UTOTOBOTO KOHTPOJISI U KOHTPOJIbHBIE
3aIaHus JUIsl TEKYIIEro KOHTPOJIs pa3padarbiBatoTcs kadeapoi ucxoas u3 cnenupuku
JTUCHUUIUIMHBI, U YTBEPAKIAAIOTCS Ha 3aCeTaHUU Ka(eapsbl.

4.1 Kputepum onleHKM 3HAHW i, YMEeHUI, HABLIKOB U (MJIH) ONBITA I€ATEILHOCTH,
XapaKTePU3YIOIIUX 3TANbl JOPMHUPOBAHUS KOMIIETEHIUI B IIPO1[ecCe OCBOCHUSA
00pa3oBaTeIbHOM MPOrpaMMBbI

OnucaHue MIKalbl OLICHWBAHUS JOCTH)KEHHUS KOMIETEHIIMH 10 JAUCUUILIIMHE
pUBEJICHO B TabmuIie O.

YposeHb OTMeTka no NATHOAIBHON cucTeme Onucanue
OCBOEHUS (mpomexyTo4Hast aTTecTarus)™
KOMIIETEHI]
15078
8bICOKULIL «OTIIMYHO» | «3a4TEHO» |  «3aYTEHO OOyyaromuiicss  0OHapYXWJI  BCECTOPOHHEE,
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YpoBeHb
OCBOCHUS
KOMITETEHI]
nn

OTMeTKa 110 IIATHOAUIEHON CUCTEME
(mpoMexxyTo4yHas aTTecTarus)*

Onucanue

(OTIM4HO)»

CHUCTEMaTHYeCKoe U TTy0oKoe 3HaHHE Y4eOHOTO
MaTepuaiga, yMmeeT CBOOOJHO  BBIIOJIHATH
3a]aHusl, TPESYyCMOTPEHHBIE  IIPOrPaMMOM,
YCBOWJI OCHOBHYIO JIUTEPATYPY MU 3HAKOM C
JIOIIOJIHUTEIbHOU JIUTEPATYPOH,
pekoMeHJI0BaHHOU mporpammoit. Kak npasuiio,
oOyyaromuiics IIPOSIBIISIET TBOpPYECKHUE
CIIOCOOHOCTH B TIOHWMAHWHU, W3IOKEHUH U
WCIOJIb30BaHUM MaTepHaia

oazoevnlii

«XOPOIIIO»

«3a4YTCHO»

«3a4TEHO
(xopormro)»

OOyyaromuiicss OOHApYXWJI TIOJHOE 3HaHWE
yueOHOro Marepualla, YCIEUIHO BBIMOJIHSIET
NpedyCMOTpEHHbIE B MpOorpaMMme 3aaHus,
YCBOMII OCHOBHYIO JHUTEpaTypy,
PEKOMEHAOBAHHYIO B IIPOrpaMMe

nopozoewlii

«YZIOBJIETBOP
UTEIBHOY

«BadYTCHO»

«3a4TECHO
(ynoBneTBOp
HATEIHHO)»

OO0yyaromuiics 0OHApPYX W 3HAHUS OCHOBHOT'O
y4eOHOrOo MaTepuana B 00beMe, HeOOXOIHMMOM
UL JanbHedme y4eObl W TpeAcTosImei
paboTel 1O mpodeccuu, CIpPaBIsSETCS ¢
BBIIIOJTHEHUEM MPAKTHICCKUX 33):[21HPII71,
MPEeTyCMOTPEHHBIX MPOrpaMMON, 3HAKOM C
OCHOBHOW  JIUTEpaTypOd, PEKOMEHAOBAHHOMN
IPOrpamMMOi, JOIYCTUI IOIPEIIHOCTH B OTBETE
Ha JK3aMeHe " npu BBITIOJTHEHUH
DK3aMEHAIMOHHBIX  3aJaHWii, HO O00Jamaer
HCO6XOI{I/IMLIMI/I SHAaHUAMU IJId UX YCTpaHCHUSA
TOJT PYKOBOJICTBOM IIPETIOAaBATEs

«HEYIOB-
JIETBOPH-
TEIHHO»

«HE 3a4TCHO»

«HE 3aYTCHO
(meynmoBieT-
BOPHUTENBHO)»

OOyuaromuiicsi 0OHapyXui NpoOeJbl B 3HAHUAX
OCHOBHOTO y4eOHOro Marepuanga, JIOMyCTHI
NPUHIMIAAIBGHBIE OMMOKK B BBIOJHEHUH
NPETyCMOTPEHHBIX MPOTPaMMON TPAKTUYECKUX
3a/1aHUi, HE MOXKET MPOJOIDKUTH 00yYeHUE WU
MIPUCTYTHTD K npodeccuoHaNbHOM
NeITeILHOCTH 110 OKOHYaHHU 00pa30BaTeIbHOMN
opranu3anyy 0e3 TONMOJTHUTEIbHBIX 3aHITHIHA

4.2.1. Kpurepuu OleHKH YCTHOI'0 OTBETA IPHU MPOMEKYTOYHOH aTTeCTAlUN

[Ipu oTBeTe Ha BONPOC 00YUaAIOIIHICS TEMOHCTPUPYET:

3HAHUA:

OCHOBHBIX 3aKOHOB U SIBICHHHA (DU3UKH,

(U3UYECKUX COOTHOIICHUH,

OTMCHIBAIOIINX JAHHBIC SIBJICHUSA, 3HACT MPAKTHUECKHE MPUMEpHl NMPUMEHEHHs YKa3aHHBIX
SIBIICHUH B TEXHUKE U TEXHOJIOTHH.

YMEHHS: TPOBOANTH (PU3NUECKUE IKCIIEPUMEHTHI M TIOCICYIONIUI pacyeT mapamMmeTpoB
(¢u3MYEeCKNX MPOILECCOB C HCIOIH30BAHUEM COBPEMEHHBIX METOJOB M CPEICTB 00pabOTKU
HKCIEPUMEHTAIIBHBIX PE3yJIbTaTOB U PacyeTa MOrpeurHOCTE.

BJajleHHe HAaBbIKAMHU: TPOBEACHUS (DU3MUYECKOTO DKCIEPHUMEHTA M IOCIEAYIOIIETO
pacueTa mapameTpoB (PU3MUECKUX IMPOILECCOB C HCIMOIB30BAaHHEM COBPEMEHHBIX METOIOB H
CpeacTB 00pabOTKH IKCIIEPUMEHTAIBHBIX PE3YIbTATOB U pacyeTa MOrPEIIHOCTEH.

Kputepuu onieHKH YCTHOT0 0TBETa

OT/INYHO

00y4aroImuics 1IEMOHCTPUPYET:
- 3HaHKME MaTepuasa, B T.4. OCHOBHBIX 3aKOHOB U SIBJI€HUH (pU3HKH,
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MPAKTUKU IPUMEHEHUS ITUX 3aKOHOB, UCUEPIIBIBAIOLLE U
MOoCJICA0BATCIIbHO, UCTKO U JIOTUYHO U3JIaracT MaTcpuajl, XOpouio B HCM
OPUEHTHUPYETCS, HE 3aTPYAHAETCSA ¢ OTBETOM MPU U3MEHEHUI YCIIOBUN
3a/1aHusL.

- YMEHHE NMPOBOIUTH (PU3NYECKUE SKCIIEPUMEHTHI U MOCIEIYIOIIHIA pacueT
napamMeTpoB (PU3NIECKUX MPOIECCOB C UCTIOIB30BAHUEM COBPEMEHHBIX
METOJIOB M CPEACTB 00paOOTKH SKCIIEPUMEHTAIIBHBIX PE3Yy/IbTaTOB U
pacuera norpenHoCTen.

- YCIEIIHOE U CUCTEMHOE BJIa/ICHHE HaBbIKaMH MPOBEACHUS (PU3UUECKOTO
HKCHEPUMEHTA U MOCIIEAYIOIIEro pacuyera mapaMmeTpoB GU3NIECKUX
MIPOLIECCOB C UCIIOIb30BAHNEM COBPEMEHHBIX METOJIOB U CPEACTB
00pabOTKH IKCIIEPUMEHTAIBHBIX PE3YJIbTATOB U pacueTa MOrPenIHOCTEN.

XO0pO1Io

o0yyaroImuics 1eMOHCTPUPYET:

- 3HaHME MaTepuasa, He JOIYCKAEeT CYIIECTBEHHBIX HETOUHOCTEM;

- B LIJIOM YCIIELIHOE, HO COJIeprKalllee OT/AEIbHbIE IPOOeIbl, YMEHHE
MPOBOJUTH (PU3HUYECKUE SKCIIEPUMEHTHI U TIOCIIEAYIOLIHIA pacyeTr
napaMeTpoB (pU3MUECKUX MPOLIECCOB, a TAKXKE 00PabOTKy
9KCIIEPUMEHTAIILHBIX PE3YJIbTATOB U PAacyeT MOTPEIIHOCTEH;

- B LICJIOM YCIIEIIHOE, HO COJIeprKalliee OT/IeIbHbIE OINOKY BIIaJICHUE
HaBBIKAMHU TIPOBEICHUS (PU3MUECKOTO HIKCIEPUMEHTA U TTOCIIEAYIOIIET O
pacuera napameTpoB (pU3MUYECKUX MPOLIECCOB C HCIOJIb30BAaHUEM
COBPEMEHHBIX METOJIOB M CPEACTB 00Pa0OTKH IKCIIEPUMEHTATBHBIX
PE3yJIbTaTOB U pacyeTa NOrPEeIIHOCTEH.

YIOBJIETBOPUTEIHLHO

oOyuaronuics 1eMOHCTPUPYET:

- 3HaHUE TOJIbKO OCHOBHOI'O MaTepHalla, HO HE 3HAeT JeTajleH, J0IMyCcKaeT
HETOYHOCTH B ()OPMYIIMPOBKAX OCHOBHBIX (PU3UYECKUX 3aKOHOB U
SIBJICHUM, HApYyIIAeT JIOTHYECKYIO TOC/IE0BATEIbHOCTh B U3JI0KEHUH
MIPOrPaMMHOTO MaTepUaa;

- B [IEJIOM YCIIEIIHOE, HO HE CUCTEMHOE YMEHHE POBEACHUS (PU3NUECKUX
HKCIEPUMEHTOB | MTOCIIEAYIOIIEr0 pacyeTa mapaMmeTpoB GU3NIECKUX
MIPOLIECCOB, a TAKXKE 00PaOOTKY IKCIIEPUMEHTAIBHBIX PE3YIbTaTOB U
pacyer NorpemHoCTen;

- B LIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE BJIa/IEHUE HABBIKAMH NPOBEICHUS
(U3NIECKOTO SKCIIEPUMEHTA U TIOCIIEYIONIETO pacyeTa mapaMeTpoB
(U3MYECKUX MPOLIECCOB C UCIOIb30BaHUEM COBPEMEHHBIX METOJIOB U
CpeacTB 00pabOTKHU SKCIIEPUMEHTANIbHBIX PE3YIbTATOB U pacueTa
IIOIPELIHOCTEM.

HEYAOBJIETBOPUTE/IL
HO

oOyyJaronumcs:

- HE 3HaeT 3HAaYUTENbHON YacTH MPOTrPaMMHOT0 MaTepuaa, ioxo
OPHUCHTHUPYCTCA B (1)I/I3I/I‘-I€CKI/IX SABJICHUAX U 3aKOHaX, HC 3HACT NPAKTHUKY
WX IPUMEHEHHUS, TOMMYCKAET MPU ITOM CYIIECTBEHHBIC OIINOKH;

- HC YMECT HUCII0JIb30BaTh METOAbI U IIPUEMBI q)HSI/ILIeCKI/IX HCCHG)IOBaHPlﬁ,

JIOTTYCKaET MPHU ITOM CYIIECTBEHHBIE OITUOKHU, HEYBEPEHHO, C OOIBIITIMHU

3aTpyJHEHUSMH BBINOJIHSET CAMOCTOSITENIbHYIO padoTy, OOJIBIIUHCTBO

3aJlaHui, MPEAYCMOTPEHHBIX MPOTPAMMOM, HE BBITTOIHEHO;

- 06yqafom1/n71cs1 HC BJIAACCT HaBbIKaMH ITIOCTAHOBKHU W IMTPOBCACHUA

(U3MYECKUX IKCTIEPUMEHTOB U MOCIEAYIONIETO pacyeTa MmapaMmeTpoB

(U3HYECKUX MPOIIECCOB, JIOMYCKAET IIPH STOM CYIIIECTBEHHBIC OIIMOKH, HE

yYMEEeT PacCUUTHIBATH MOTPEIIHOCTH MOTYYCHHBIX 3HAUEHUH, OOIBITHHCTBO

Sa)IaHHfI, MPpEAYCMOTPCHHBIX nporpaMMoﬁ JUCHUIIIINHBI, HC BBIITOJIHCHO.
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4.2.2. Kputepuu OeHKH BXOJTHOT0 KOHTPOJIsI

[Tpu oTBeTe Ha BOMPOC O0YYAIOLTUICS JEMOHCTPUPYET:

3HAHUS: TIOJIYYCHHBIE B IIKOJIE M COXPAaHUBIIKECS HA JAHHBI MOMEHT
yMeHus: padoTath ¢ GOpMyIaMH, OCYIIECTBISATH IEPEBO] PAa3MEPHOCTEH
BJajJleHHe HABBIKAMHU: MaTEMaTHYECKUX PacueTOB

Kputepuu onieHKH BXOJHOT0 KOHTPOJIA

OTJIMYHO 00y4arOIHUIACs JEMOHCTPUPYET:
- II0JIHOE 3HAHHE MaTepualla U3y4eHHOro B IIKOJIe

XOpOIIo oOydJaronuics 1eMOHCTPUPYET:
- YaCTUYHOE 3HAHUE MPOUICHHOTO B IIIKOJIC MaTepUaa, JOMyCKaeT
HeOOJIBIINE OIINOKHU

Y/10BJIETBOPHUTEILHO 00yYaroImuics: IEMOHCTPUPYET:
- n30uparesbHOE 3HaHUE MPONJICHHOTO B IIKOJIE MaTepuala, JOMmycKaeT
CEpbE3HBIC ONMTUOKHU

HEeY/I0BJIETBOPUTEIbHO | O0YJaIOIIUIACS:
- HE OBJIaJIC)I 3HAHUSMH IIKOJbHOU TPOTrPAMMBI

4.2.3. Kputepun olleHKH KOHTPOJIbHOH padoThl

[Tpu Hanmrcanuu pyOeKHOTO KOHTPOJISE 00YUAIOIIHICS 1EMOHCTPUPYET:

3HAHUSA: TOTO pasliefia JUCIUIUIMHBI, B T.4. (PU3MYECKUX 3aKOHOB U SIBJICHHM, IO
KOTOPOMY MPOBOJIUTCS KOHTPOJIb;

YMeHHsl: TPOBOJUTh PAacueThl C TMOMOUIbIO (POPMYJ, OMHMCHIBAIOIIMX TE€ WIM HHBIE
(bu3nueckue 3aKOHbBI U SBICHUS;

BJIa/IeHHe HABBIKAMHU: IPOBEJCHUS PacyeToB MO (opMyliaM, OMUCHIBAIOIIUM T€ WU
WHbIe (PU3UYECKUE 3aKOHBI U SIBJICHUS.

Kputepun BbINOJIHEHHA KOHTPOJBLHOMH PadoThI

OTJIHMYHO 00yYaroIuics: 1IeMOHCTPUPYET:

- 3HaHWE MaTepHasa, B T.4. OCHOBHBIX 3aKOHOB M SIBIICHUH (QU3HKH,
MPAKTUKU IPUMEHCHUA 3TUX 3aKOHOB, HC 3aTPYAHACTCA P PCHICHUN
3aJ1a4 JII000¥ CIIOKHOCTH.

XOpo1o oOydJarouuics 1eMOHCTPUPYET:

- 3HaHUC MaTcpualia, B T.4. OCHOBHbIX 3aKOHOB 1 SIBIICHUN (bI/I?;I/IKI/I,
MPAKTHUKU IIPUMCEHCHUS 3TUX 3daKOHOB, HO 3aTPYAHSACTCS TP PCHICHUN
3aga4 MOBBIIIEHHOHN CIIOKHOCTH.

YIOBJICTBOPHUTEIbLHO 00yYaroImuics IEMOHCTPUPYET:

- 3HAaHUC TOJIBKO OCHOBHOI'O MaTCpuajia, HO HC 3HACT ;[eTaneﬁ, AO0IIyCKacT
HCTOYHOCTH B 3aIllMCHU (bI/IBPI‘ICCKI/IX 3aKOHOB U HBHCHHﬁ, AC1acT OIIHOKH
B pacdeTax.

HEy0BJICTBOPHUTEJIbHO o0yyaromuics:

- HE 3HAeT 3HAYUTEIBHON 9acTH IIPOrPAMMHOI0 MaTEpUaa, IJI0X0
OpPHEHTHUPYETCs B (PU3NYECKUX SIBICHUSIX U 3aKOHAX, JIOIIyCKaeT
CYIIECTBCHHbIE OIIMOKHY IPH PELLICHUH 3a/1a4.

4.2.4. Kputepun oueHKH J1a00paTOpPHbIX padoT
[Tpu BeIMOTHEHNY 1a0OPATOPHBIX PA0OT 00YYAOLIHIICS JEMOHCTPUPYET:
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3HAHUSA: TEOpUU pazzelia (PU3MKU, KOTOPOMY COOTBETCTBYET JlaHHas paboTa
YMEHHsI: TPaMOTHO MTPOBECTH IKCIIEPUMEHT U CHSTH IMOKa3aHUs C MPUOOpPOB
BJIa/leHHe HABBIKAMM: PACUETOB SKCIEPUMEHTAIBHBIX JAHHBIX, anmpoOaluu pe3yIbTaToOB

OKCIICPUMCHTA.

Kputepun oneHKH BHINIOJHEHUS JJA00PATOPHBIX padoT

OTJINYHO

[TpaBunsHOE opopmieHue padoTel. CoOMOAEH TOPSAIOK
BBITIOJIHEHUS paboThl. Bee pe3ynbraTsl H3MEpeHHi 3arrcanbl
BEPHO U ¢ y4€ToM norpemHocTy. [IpoBeiensl npaBuibHbIe
pacy€Thl ¢ y4ETOM IOTPELIHOCTEH. Y YTEHBI pa3MEPHOCTH
BeIMYMH. Bee pe3ynbraThl U3MepeHUid U BBIYUCICHUN 3aHECEHBI B
TabmuIy ¢ cobmoneHneM 0003HaueHUH U pa3MEPHOCTH BEJINYHH.
B utore caenaH BbIBOJ], COOTBETCTBYIOIIUH 1€ pabOTBhI.

XOpo1Io

C merounoctssiMu odopmiena pabora. YacTHYHO MPABUIBHO
COOMIONEH  TOpPSIOK  BBINONHEHHS  paboTel.  Pe3ynbraTs
M3MEpEeHUl 3amucaHbl BEpHO, HO 0Oe3 yuéra morpemHocTeil. He
YYTEHBl Pa3MEPHOCTH BEIWYHMH. Pe3ynbTaTel W3MEpeHUH W
BBIUUCIICHUI YacCTUYHO 3aHEcCeHbl B Tabnuiy. B urore cuenan
BBIBO/JI, HE TIOJIHOCTHIO COOTBETCTBYIOIIHI eI pabOTHI.

YIOBJIETBOPUTEIHLHO

Heseprno odopmiiena pabora. He coBcem BepHO coOm0nEH
MOPSAIOK BBIMOTHEHUS paboThl. Pe3ynbTraThl U3MEpEeHU 3aMrCcaHbl
BEpHO, HO 0e3 yuéra morpemHocred. He yureHbl pasmepHOCTH
BeJIMYMH. Pe3ynbTaTel W3MEpEeHUNl M BBIYHUCICHHH YacTHYHO
3aHECeHbl B TaONMUIy. B WrTOore CnemaH BBIBOJ, HE IOJHOCTBIO
COOTBETCTBYIOIIUHN 1eNH PabOThI.

HEYAOBJICTBOPUTECJILHO

Hesepno odopmiiena pabora. He coGmonén mopsiaok
BBIMIOJTHEHHUST paboThl. Pe3ynbTaThl HM3MEpeHUN 3amucaHbl He
BepHO, 0e3 yuéra mnorpemHocteil. He yureHbl pa3mepHoCTH
BeJIMYMH. Pe3ynbTaTel u3MepeHuil U BHIUMCICHHU HE 3aHECEHBI B
Tabmuiy. B mTore cpenmaH BBIBOJ, HE COOTBETCTBYIOIIWN IIEIH
paboTHI.

4.2.5. Kputepuu oleHKH TeCTOBOMH padoThI

[Ipu Hanmucanuu T€CTOBOM pabOTHl 00YUAIOIIHIICS JEMOHCTPUPYET:

3HAHWSA: TOTO paszjesia TUCHMIUIMHBI, B T.4. (PU3UYECKUX 3aKOHOB U SBIICHUH, IO
KOTOPBIM MPOBOAUTCA T€CTOBAs padoTa;

YMEHHsI: TPOBOJUTH PacueThl C MOMOUIbIO (OPMYJ, OMHMCHIBAIOIIMX T€ WIM HHBIE
(du3nyecKye 3aKOHbI U SBJICHUS,

BJaJeHHe HABBIKAMM: TPOBEACHUS PAacuyeToB Mo (GopMysaM, ONMUCHIBAIOIINM T€ WU
WHbIe (PU3NYECKUE 3aKOHBI U SIBICHHUS.

KpuTtepuu onieHKH BbINOJHEHHS TECTOBOI padoThl

OT1an4Ho

00yYaromuncs 1eMOHCTPUPYET:
- 3HaHHe TOTO pa3jiena JUCIUIUINHEL, B T.4. GU3NYECKUX 3aKOHOB U
SBJIGHUH, 10 KOTOPBIM MIPOBOAMUTCS TECTOBas padboTa.
- YMEHHUE MPOBOAMUTH PACUETHI C TOMOIIBIO (POPMYII, ONTHCHIBAIOLINX TE€
WIN MHBIE (PU3HUECKUE 3aKOHBI U SIBICHUSI.
- BJIaJICHHE HaBbIKaMU IIPOBEJCHHS pacueToB Mo (Gopmyrnam,
OTNKCHIBAIOILIUM T€ UM UHbIE PU3NYECKHE 3aKOHBI U SIBJICHHUS.
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Xopomo

00y4aroNHMiCs IeMOHCTPUPYET:

3HAaHHE TOTO pa3jiesa AUCLUILIMHBL, B T.4. QU3HUIECKUX 3aKOHOB H SABJICHUIH,
110 KOTOPBIM IPOBOJUTCS TECTOBask paboTa, He JOIMYCKAeT CYIECTBEHHbIX
OIMHUOOK, IIPHA 9TOM IPHCYTCTBYIOT HECYIECTBEHHbIE O PEITHOCTH;
YMEHHE IPOBOUTH PACYEThI C IOMOIIBIO (POPMYJI, OTIUCHIBAIONINX TE HIIH
DU3HYECKHE 3aKOHBI 1 SIBJICHHS], HE IOIyCKaeT IIPH 9TOM CYIECTBEHHbIX
onIMbOK, HO MPUCYTCTBYIOT HECYIIECTBEHHBIE TOIPEITHOCTH;

-B IIEJIOM YCIIELTHOE, HO COZepIKalllee OTAeIbHbIE IIOTPEIHOCTH BIaJeHHe
HaBBIKAMH PacyeToB IO (HopMyJiaM, OIHCHIBAIOLIMM T€ MIIH HHBIE
(GH3MYECKHe 3aKOHBI H SIBIICHHS.

YaoBierBopuTeb
HO

00y4aroNnMics IeMOHCTPUPYET:

- HETIOJIHOE 3HAHUE TOT'O pa3/ielia AUCIHIUIMHEIL, B T.9. (QU3HYECKUX 3aKOHOB
U SBJIEHHH, 10 KOTOPHIM [IPOBOUTCS TeCTOBasi paboTa, A0MmycKaeT
CYIIECTBEHHBIE HETOUHOCTH IPH 3TOM;

- HEJIOCTaTOYHOE YMEHHE IPOBOIMUTH PACYETHI C MTOMOIIBIO HOopMyII,
OTUCHIBAIONIHMX TE HJIM HHBIC 3aKOHbI U SBJICHUS;

- HeJIOCTaTOYHOE BJIaJIeHHE HaBbIKaMHU IPOBEIEHHUS PAacueToB 1o GopMyiam,
OINMCHIBAIONIMM Te HJIM HHBIE (DM3UYECKUE 3aKOHBI U SIBJICHHSL.

HeynoBierBopure
JBHO

o0yJarommiics: IeMOHCTPHPYET:

- OTCYTCTBHE 3HAHHI TOTO pasjeia JUCIUIUIHHBI, B T.49. QU3HIECKUX
3aKOHOB W SIBJIEHHH, II0 KOTOPHIM IIPOBOIUTCS TECTOBAs paboTa;

- HEyMEHHEe IIPOBOJUTH PACYEThI C IIOMOIIBIO (JOPMYJI, OIIUCHIBAIOIIUX Te
WM MHBIE 3aKOHBI ¥ SBJICHHUSL;

- He BIIaJICHHE HaBBIKAMH IIPOBEJICHHS PacyeToB 110 (hopMyIam,
OITMCHIBAIONIAM T€ WJIH HHbIE (DH3HYECKHE 3aKOHBI U SIBJICHHUSL.

Pa3paborumk: noueHt, Mpanosa 3.1. _%M_
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