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

B pesynbrare wu3ydeHus gUCHUIUIMHBI «®Dusnka» oOydaromuecs, B
cootBercTBUM ¢ OI'OC BO mno HampasieHuto noarotoBku 27.03.02 VYmpasneHue
Ka4yeCTBOM, YTBEPKJACHHOTO MpPHKa3oM MUHHCTEpCTBa 00pa3oBaHus W Hayku PD ot

09.02.2016 r. Ne 92, popMupyroT cieayromniiue KOMIETEeHIIUY, YKa3aHHbIe B Tabnule 1.

®opMupoBaHUe KOMIIETEHIHII B Ipolecce M3yYeHHUsl TUCIUIIHHBI

«DusuKa»
Tabauua 1
Komnerenius CtpyKTypHBIE DTarnsl Buael 3anatuit OueHouHbIe
Kon | HaumenoBanue AJIEMEHTHI dhopmupoBan TSt CpeAcTBa s
KOMITETEHINH (B ust dbopMUpOBaHUS | OLEHKU YPOBHS
pe3yibTaTe KOMIICTCHIIM | KOMIIETCHIIUH | C(HOPMHUPOBAHHOCT
OCBOEGHUS U B IIpoliecce U KOMIIETEHIIUU
JUCITUTUTAHBI OCBOCHUS
oOyyaromui OIIOII
JIOJDKEH 3HATh, (xype)”
yYMETb, BIQ/IETh)
1 2 3 4 3) 6
OK-7 | crtocoOHOCTL K | 3HaeT: 0a30BbIE JICKIIVH, TECTOBBIC 3aJIaHU,
camoopraHusail | TeoOpuu nabopaTopHbIe | KOHTPOJIbHAS
WU U KJIACCUYECKOU 1 3aHATUS pabora,
camMo00pa3oBaH | COBPEMEHHOM naboparopHas
U0 (hU3UKH; OCHOBHBIE pabora

3aKOHBI MEXaHHKH,
OCHOBBI
TEPMOIMHAMHUKH;
OCHOBHBIE 3aKOHBI U
MPUHIIMITBL,
yIIpaBJISIOLIHE
MIPUPOTHBIMHU
SBJICHUSIMU U
nporeccamu, Ha
OCHOBE KOTOPBIX
paboTarOT MaIINHbI,
MEXaHU3MBI,
anrmaparsl 1
npubopsI
COBPEMEHHOMN
TEXHUKHU

yMmeer:
HCII0JIb30BATh
3HAHUA O
COBPEMEHHOM
¢buznueckoit
KapTUHE MHpa AJIs
MMOHUMAaHUS
OKPY’KaIOILEro
MHpa U SIBIICHUN




TIPUPO/IBI;
OPHUCHTHPOBATLCA B
COBPEMEHHOM U

BHOBbB CO3/]aBaeMoii
TEXHHKE C IICNIBIO €€

OBICTPOTO
OCBOCHUS,
BHEJPCHUS U

3¢ pexTUBHOTO
WCIIOJIb30BAHUS B
MPaKTUYECKOU
NESATEIbHOCTH

BJIajJIeeT:
YHHUBEPCATbHBIMU
y4eOHBIMU
JICNCTBUSAMH,
METOJIaMU OIICHKHU U
pacdeToB TUTSI
aHaim3a
(bu3HuecKux
SIBJICHU B
HCIIOJIb3yEMO
anmnaparype u
TEXHOJIOTHIECKHIX
rpoleccax

[Ipumeuanue:
Komnerenuust OK-7 — Takxke (opmupyerca B XOJI€ OCBOEHUS TUCUUIUIMH:
CaMOOpraHM3alys B MpoLeccax YIPaBJICHUS Ka4eCTBOM; MOJICUCTEMA CAMOPA3BUTHS B

CHUCTEME YIIPABJIICHUS KAdy€CTBOM,

HUTOIroBas aTTCCTalMsl.

NpeAauIlZIOMHAsT IIPAaKTHUKaA,

roCyJIapCTBEHHAsI

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

HepequL OLICHOYHbIX MaTE€pHuaJIoB

Tabauna 2
Ne HaumenoBanue Kpatkast xapakTepucTHKa OLIeHOYHOTO IIpencraBnenue
n/m OLICHOYHOI'O MaTepuaia OLIEHOYHOTO cpeacTBa B OM
MaTepuaa
1 [InceMeHHBIM OITPOC | CPEACTBO MPOBEPKH YMEHUN MPUMEHSATH | KOMIUIEKT KOHTPOJIBHBIX

MOJIyYeHHbIE 3HAHUS U1l pEeLICHUs
3a71a4 ONpPEEIECHHOr0 TUIA M0 pa3eny
WJIM HECKOJIBKUM pasjiesiaM, METO/I,
KOTOPBIN TTO3BOJISIET BBIIBUTh YPOBEHB
3HAaHUW, YMEHUI U HAaBBIKOB,
CIIOCOOHOCTEHN U IPYTUX KayecTB
JIMYHOCTH, & TaKXKe UX COOTBETCTBHUE
ONpeAeICHHBIM HOpMaM IyTEeM aHaIn3a
CrocoO0B BHITIOTHEHUS 00YYaIOITIMUCS

3aJlaHUi 110 BapUaHTaM,
CI/ITyaHI/IOHHBIe 3a1a4u,
KOMIIIEKT T€CTOBBIX
3aJaHuN

4




psina cuenuaabHBIX 3aIaHUN

2 JIaGoparopHas CpPEICTBO, HANIPABJICHHOE HA U3y4eHHE | J1abopaTopHbIe PadOTHI
pabota IPAaKTUYECKOT0 X0/1a TEX MM MHBIX
IPOIIECCOB, UCCIICOBAHHE SBJICHUS B
paMKax 3aJaHHOU TEMBI C
PUMEHEHHEM METOJ/I0B, OCBOCHHBIX Ha
JEKIHSIX, COMOCTABIECHHE OTYYEHHBIX
pe3yabTATOB C TEOPETUUECKUMU
KOHIIETILUSAMH, OCYILIECTBIICHHUE
MHTEPHPETAUU TOTYIEHHBIX
pe3yJIbTaTOB, OLICHUBAHUE
NPUMEHUMOCTH MOTYyYSHHBIX
pe3yJIbTaTOB HA IPAKTUKE
3 YcTHbI onpoc CPEICTBO KOHTPOJIS, OPTaHU30BAHHOE BOIIPOCHI 10 TeMaM
KaK crenuaibHas oecena JUCLUTUIMHBL:
MEe1arOrMYecKoro paboTHHUKA C - TepedeHb BOIIPOCOB IS
00y4aroImyMcs Ha TeMbI, CBA3aHHBIE C YCTHOTO OIIpoca
M3y4aeMOW TUCLHUILUIMHON U 3a7aHus I
paccuMTaHHON Ha BBISICHEHHE 00beMa CaMOCTOSITENIbHON PaboThI
3HaHUI 00Y4YarOIIETroCs Mo
OIIpe/IelIECHHOMY pa3zielly, TEME,
po0JieMe U T.I1.
IIporpamma oneHUBAHUS KOHTPOJUPYEMOM THCHUILIIMHBI
Taoauma 3
Kon
Kontponupyemsie .
Ne A3 eITBI KOHTPOJIUPYEMOM HanmenoBanue
n/n p KOMIIETEHINH OLIEHOYHOI'0 MaTepHaia
(TeMBbl AMCLUIUINHBI)
(usn ee yacTH)
1 2 3 4
1 | Ommbku wu3MepeHudd u
MaTeMaTHIecKast
JlaGoparopHas paboTa
00paboTka pe3yabTaToOB
HKCIIEPUMEHTA.
2 | MexaHuka JlaGopaTopHasi paboTa, BXOJJHOH KOHTPOJIb
3 | [IpumeneHue 3aKOHOB
CUTYaIlMOHHBIE 3a]1a41
COXpaHEHMsI B MEXaHUKE.
4 | Iunamuxka. JlaboparopHas paboTa, CUTyallUOHHBIE 3a]1a4H
5 | Ompenenenue MIOTHOCTH
TBEPJIbIX TEJI MIPABUIHHOU OK-7 JlaGopartopHast paborTa,
reoMeTpHUECKOl (hOpMBI
6 | MonekynsipHas ¢usuka.
JlaGopaTtopHnast paboTa, CUTyaIllMOHHBIC 3a7a91
H3onpoueccel.
7 | Pacyer xapakTepuCTHK U
MapaMeTpoB  COCTOSTHUS CUTYaIlMOHHBIE 3a/1a41
UeaIbHOTO ra3a
8 | KammwuisipHble — sIBICHUS.
JlaGopatopHast paboTa, CUTYaI[HOHHBIE 33/1a4H,
IToBepxHOCTHOE
KOHTpOJIbHAsI paboTa
HATSDKEHUS
9 | Uzomnporneccol.  OCHOBBI
JlaGopaTtopHnasi paboTa, CUTyaIlMOHHBIE 3a7a91
MOJICKYJISIPHO-




Kon

Ne Konrposmpyeubie KOHTPOJIUPYEMOU HanmenoBanue
n/m PasIeiIb! KOMITETEHIINH OLICHOYHOT'0 MaTepuaia
(TEeMBI TUCIIUTIMHBI)
(w1m ee yacTh)
1 2 3 4
KMHETUYECKOM  TEOopuu
CTPOCHMSI BEIlIeCTBa
10 | Dnekrpocratuka. Pacuer
XapaKTePUCTHK
JlaboparopHas paboTa, CUTyallUOHHBIE 33a/]a4H
ANEKTPOCTATUYECKUX
roseun
11 | Dnexkrpuyeckuit TOK,
pacuer uenei JlaboparopHas paboTa, CUTyallUOHHBIE 33a/]a4H
MMOCTOSIHHOTO TOKA
12 | Pacyer  XapaKTEpUCTHUK
MarHUTHBIX TIOJICH. naboparopHas paboTa, CUTyallHOHHBIC 33/Ja4H
MaruauTtHoe nosie 3emiu.
13 | T'eomeTpuueckas onTHKa naboparopHas paboTa, CUTyallMOHHBIE 33/1a4H
14 | Onpenenenue noka3aresns
MIPEIOMIICHUS CTEKJIa TIpU naboparopHas paboTa
MTOMOIITY MHKPOCKOTIA
15 | KBanToBas ¢u3uka CUTYaIlMOHHBIE 331a4U

Onucanue nokasareJsieil 1 KpUuTepueB OLleHMBAHUA KOMIIETEHUM I 10 JUCHUIJIMHE
«@u3nKa» Ha Pa3jJIMYHbIX ITANAX X (OPMUPOBAHMS,

OICaHue MIKAJ ONCHUBAaHUA

Taoauua 4
Kon [Inanupyemslie IToka3zaTenn ¥ KpUTEPUH OLIEHUBAHMsI PE3YyJIbTaTOB 00yUEHUs
KOMIIETEHIIH pe3yJIbTaThl HIKE IIOPOTOBBIM | MPOABUHYTHIN BBICOKHM
U, Tarbl 00yueHUs IIOPOTrOBOTO YPOBEHb YPOBEHBb YPOBEHb
OCBOEHUS YpOBHS (ynosnerBopu (xopor1o) (oTnHMuHO)
KOMIIETEHIIU (HeyloBIIETBOPH TEJIBHO)
u TEJILHO)
1 2 3 4 5 6
OK-7, 3HAeT: oOyyvaronuics obOyuwatomuiic | oOydaromuiic | odyJarouuiic
1 cemectp (byHaaMeHTalb | HE 3HAaeT b s o
HBIE 3HAYUTENIbHOMN JEMOHCTPUPY | JEMOHCTPHUPY | JEMOHCTPUPY
¢duznueckue qacTu €T 3HaHUs €T 3HaHHe €T 3HaHHE
MOHSTHS, IIPOrPaMMHOTO TOJIBKO MaTtepuana: Matepuana.py
¢duznueckue MaTepuana, OCHOBHOT'O ¢byHIaMeHTall | HIaMEeHTaJlbH
BEJIMYMHBI U IJ10XO0 MaTepuana; bHbIE ble
€AMHMIIBI UX opueHTupyercsa B | pyHnamenran | ¢puszndeckue ¢duznyeckue
U3MEpEeHus, Marepuane.QyHs | bHbIE MOHSTHS, MIOHSTHS,
OCHOBHBIE aMEHTAaJIbHbIE ¢usnueckue | pusnueckue ¢duznyeckue
METO/IbI buznueckue MIOHSTHS, BEJIMYMUHBI U | BEJTMYUHBI U
WCCIIEIOBAHMSI | TIOHATHUS, ¢usnueckue | €IUHMLBI UX | €AMHHUIBI UX
U aHalu3a, buznueckue BEJIMYMHBI U | U3MEpEHHUS, U3MepeHus,
IPUMEHSEMBIE | BEJIMUUHBI U €IMHULBI UX | OCHOBHBIE OCHOBHBIE
B €IMHULBI UX U3MEepeHus, METO/IbI METO/IbI
COBPEMEHHOM | U3MEPEHMUS, OCHOBHBIE HCCIIEIOBaHMs | UCCIIEOBaHMS
¢buzuke u OCHOBHbIE METO/IbI U aHaJn3a, U aHalu3a,
TEXHUKE, METOIbI WCCJIEIOBAHMSI | IPUMEHSIEMbIE | TPUMEHSIEMbIE




u3ydyaeMble B | MCCJIEJOBAHUSA U | U aHAJIM3a, B B
paszaenax aHaius3a, IIPUMEHSIEMbIC | COBPEMEHHON | COBPEMEHHOM
MEXaHUKa u MpUMEHSEMbBIE B | B (dbusuke u busuke u
MOJIEKYJISIPHAsL | COBPEMEHHOM COBPEMEHHOM | TEXHUKE, TEXHUKE,
buznka busuke u busuke u H3y4aeMbIC B | H3ydacMblC B
TEXHUKE, TEXHHUKE, pazznenax pasznenax
n3y4aeMble B U3y4yaeMble B | MEXaHHKa U MEXaHHKa U
paszaenax pazzaenax MOJIEKYJISIPHA | MOJIEKYJISIpHA
MeXaHHUKa U MeXaHHUKa U s pusuka, He | g pusmka,
MOJIEKYJISIpHas MOJIEKYJISIPHA | JOIYCKAeT IIPaKTUKU
¢dusnka, He 3HaeT | 1 QU3MKA, HO | CYIIECTBEHHbI | MIPUMEHEHUs
IIPAKTUKY HE 3HAeT X MaTepuana,
MIPUMEHEHUS JeTane, HETOYHOCTEH | MCUEPIBIBAIO
MaTepuana, JIOITYCKaeT e u
JIOITyCKaeT HETOYHOCTH, mocJe0BaTes
CYILLECTBEHHbIE JIOITYCKaeT BHO, YETKO U
OILINOKHU HETOYHOCTH B JIOTUYHO
(bopMyITUPOBK n3Jaraet
ax, HapylIaer MaTepua,
JIOTUYECKYIO XOpO1LIO
nocnea0BaTen OpUEHTHPYETC
BHOCTD B B
U3II0KEHU U MaTepuare,
IIPOrpPaMMHOT HE
0 Marepuana 3aTpyaHsETCS
C OTBETOM
npu
BUJIOM3MEHEH
WU 3aJaHui
yMeeT: HE yMeeT B LIEJIOM B LIETIOM copMupOBaH
paccuuThIBaTh | UCIOJIB30BATh YCIIEIIHOE, HO | YCIEIIHOE, HO | HOE YMEHHUE
U METO/Ibl U HE CCTEMHOE | COJIEpIKalllie | PacCUMTHIBATH
AQHAJIN3UPOBAT | IIPUEMBI YMEHHE OTJIEJIbHbIE "
b paccuuThIBATh U | PACCUUTHIBATH | MIPOOEIBI, aHaJIM3UpPOBAT
XapaKTepUCTH | aHAIU3UPOBATh " YMEHHE b
KM KOoJieOaHUM | XapaKTepUCTUKH | aHAJIM3UPOBAT | pacCUUTHIBAThH | XapaKTEPUCTU
B Kose0aHuil B b u KM KoJieOaHui
MEXaHUYECKUX | MEXaHUYECKUX XapaKTepUCTH | aHAJIU3UPOBAT | B
CUCTEMAX; CUCTEMAX; KU KosieOaHuil | b MEXaHUYECKU
UCIIOJIb30BaTh | MUCHOJIb30BaTh B XapaKTepUCTH | X CHUCTEMaX;
OCHOBHBIE OCHOBHBIE MEXaHUYECKU | KU KoJieOaHUH | HCIOIBb30BaTh
IPUEMBbI IIPUEMBI X CHCTEMax; B OCHOBHBIE
00paboTkH 00paboTkH UCIIOJIb30BaTh | MEXAHUUYECKU | IPUEMBI
DKCIEPUMEHTA | DKCIEPUMEHTAlb | OCHOBHBIE X CHCTEMAX; 00paboTKH
JTHHBIX HBIX JAHHBIX; IpUEMBbI HCIIOJIb30BATh | SKCIIEPUMEHT
JTAaHHBIX; paboTarth C 00paboTkH OCHOBHBIE AJIBHBIX
paboTats ¢ Hay4yHO- AKCIEPUMEHT | IPUEMBbI JTAaHHBIX;
Hay4yHO- TEXHUUYECKOHN AJbHBIX 00paboTKH paboTarthb C
TEXHUUYECKON | mHpopManue; JTAHHBIX; SKCIIEPUMEHT | Hay4HO-
uHpopmanueit | pabotats C paboTarth C AJIbHBIX TEXHUYECKON
; paboTaTh C MIPOCTEUILINMHU Hay4HO- JIAHHBIX; uHpopmanuen
IPOCTEHIIMMHU | anmapaTamH, TEXHUYECKOH | paboTaTh ¢ ; paboTtathb C
anmapaTramy, npubopaMu u nH(popMalent | HayyHo- IIPOCTEUIINM




nmpudopaMu U | CXEMaMH, ; paboTtatb ¢ TEXHUYECKOH | U
cxeMaMmy, KOTOpBIE npocTedmM | HHpOpMaluel | anmapaTami,
KOTOpBIC UCIIONB3YIOTCA B | | ; paboTtath C npudopamMu u
UCTIONB3YIOTCS | (PU3HUECKUX U anmnaparaMu, | IpOCTEHIIMM | CXEMaMH,
B (DM3MUECKUX | TEXHOJIOTMYECKU | mpubopamMu U | U KOTOpBIE
U X JJaOOpaTopusiX | CXEMaMH, anmaparaMy, | UCIHOJIb3YIOTC
TEXHOJIOTHYEC | MPHU U3YyYCHHUH KOTOpBIE npubopaMu U | 5 B
KHX MEXAaHUKH U UCIOJIB3YIOTC | CXEMaMH, bu3nvecKux u
1ab0paTopusx | MOJIEKYJISIPHOM 1B KOTOpBIE TEXHOJIOTHYEC
npy u3ydyeHuu | pusuku, u (U3NYECKUX U | UCTIONB3YIOTC | KHX
MEXaHHUKHU U MOHUMATh TEXHOJIOTHYEC | 5 B naboparopusx
MOJIEKYJISIPHOM | IPUHLIMI UX KHX (GU3NYECKUX U | IPH U3YYCHUHU
buzuku, u JeiCTBUS;, 71a00paTopUsX | TEXHOJOTHYEC | MEXaHUKHU U
IIOHUMATh JIOITYCKaeT IIPU U3YYEHHUH | KHX MOJIEKYJISIPHO
MPUHIINI UX CYIIECTBEHHbBIE MEXaHUKH U naboparopusx | i ¢puzuky, u
JeNCTBUS; OLINOKH, MOJIEKYJISIPHO | IPU U3YYEHUH | IOHMMATh
HEYBEpPEHHO, C i dusuky, u MEXaHHUKH U MIPUHIIMI UX
00bIINMU [IOHUMATh MOJIEKYJISIDHO | A€MCTBUS;,
3aTpyJHEHUSIMH | IPUHLUI UX | ¥ QU3UKH, U | UCHIOJB3YS
BBITOJIHSET JeicTBUS;, OHUMATh COBPEMEHHBIE
CaMOCTOSITENIbHY | UCTIOJIB3YS IOPUHLIUI UX | METOJBI U
10 paboTy, COBPEMEHHBIE | JEHCTBUS;, [IOKa3aTeu
OOJIBIIMHCTBO METOJIbI U UCTIONB3YS TaKOH OLIEHKH
3aJlaHuM, [I0Ka3aTeNnu COBPEMEHHbBIE
MPEIyCMOTPEHH | OLICHKH METOJIbI U
BIX IPOIPaMMOM | OTPEIIHOCTE | TOKA3aTEeNH
JUCIHIIINHEI, HE | U TaKOM OIICHKH
BBITIOJTHEHO HKCIIEPUMEHT
a
BJaJIeeT: oOyJaromuiics B LIEJIOM B LIETIOM YCIELIHOE U
METOJaMHU HE BJIAJIEET YCIIEIIHOE, HO | YCIIEIIHOE, HO | CUCTEMHOE
UCCJIEJIOBaHMSI | HaBBIKAMH HE CUCTEMHOE | CoJiepiKalllee | BiaJieHue
buzuko- YTEHHS U OLICHKH | BJIaJICHUE OTJIeNIbHBIE HaBbIKAMU
XUMHYECKHIX uH(popManun HaBbIKaMU MpoOeIbl WK | YTEHHS U
CBOICTB METOJaMHU YTEHHUA U COIIPOBOXKAAI0 | OLIEHKH
BEIIECTB; MCCIJIEIOBAHUS OLICHKH uieecs uH(popManun
YHUBEPCAJIbHBI | (PU3UKO- uHpOpMallUK | OTAEIbHBIMH | METOJAMH
MU Y9€OHBIMH | XUMHUECKUX MeTOoJaMHU omnoKaMu UCCIIETOBaHMS
JNENCTBUSAMH, | CBOMCTB WCCJIEIOBAHMsI | BIa/ICHUE ¢buzuko-
npUeMaMu U BEIIECTB; ¢buzuKo- HaBbIKaMU XUMHAYECKUX
METOAAMU YHHUBEPCAJIbHBIM | XUMHUECKUX | YTEHUS U CBOICTB
pelieHus U y4eOHbIMU CBOICTB OLICHKHU BELIECTB;
KOHKPETHBIX NeHCTBUSAMU, BEIIIECTB; uHbOpMalUK | YHUBEPCAIbH
3az1a4 u3 npueMamu u YHHUBEPCAJIbH | METO/aMHU BIMU
MEXaHUKH U MeTOoIaMHI BIMH WCCIIEIOBaHUs | y4eOHBIMU
MOJIEKYJISIDHOM | peLIeHUs y4eOHBIMU ¢buzuko- JEeWCTBUSAMU,
bu3uKu KOHKPETHBIX NEHCTBUSAMH, | XUMHUYECKAX | PHEMaMH H
3aj1a4 u3 IIPUEMAMU U | CBOICTB METOaMHU
MEXaHUKH U MeTOoIaMH1 BEIIECTB; pelieHus
MOJIEKYJISIPHOMN peleHus YHUBEPCAJIbH | KOHKPETHBIX
bu3nKH, KOHKPETHBIX | BIMH 3aja4 U3
JIOITYCKaeT 3aj1a4 u3 y4eOHBIMU MEXaHHUKH U
CYIIIECTBEHHbBIE MEXaHUKH U NEHCTBUSIMH, | MOJIEKYJISIPHO




ommoOKH, C MOJICKYJIIDHO | MpUeMaMH B | ¥ (pU3UKH
OONBIIUMU it puzukm METOJaMU
3aTpyaHEHUSIMU pelieHus
BBITIOJTHSIET KOHKPETHBIX
CaMOCTOSITENIbHY 3aza4 u3

10 pabory, MEXaHUKH U
OOJIBIIMHCTBO MOJICKYJISIPHO
IIPEyCMOTPEHH i pu3uKu

BIX IIPOTrpaMMOi

JTUCITUTINHBI HE

BBITNIOJTHEHO

3. TunoBble KOHTPOJIbHbIE 3aJaHUsI WJIM MHbIE MATEPHAJIbI, HEOOX0AUMbIE JIs
OLCHKH 3HAHWiI, YMEHHUI, HaABBIKOB U (MJHM) ONbITA JAeATEJbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpPOBaHHUS KOMIIETCHIUI B NPoLiecce 0CBOCHUS
00pa3oBaTeIbHOM POrpaMMBbI

3.1. BxogHOi1 KOHTPOJIb

L]env nposedenusi 6x00H020 KOHMpPOJA: TPOBEPUTH COCTOSIHUE 3HAHWM, YMEHUM,
HABBIKOB 00YYaIOIIUXCS 110 MaTEpHaIly pasjielia, MPOlICHHOMY B IIPOIIEANIEM Y4eOHOM
roay (B LIKOJIE), ONPEACIUTh YPOBEHb TOTOBHOCTH O0OYYAIOIIETrOCs U TPYIIBI B IIEJIOM K
JanbHeieMy oOy4eH!IO0 1 HAMETUTD ITyTH YCTpaHEHUs: TPOOEIOB B 3HAHUSX.

IIpumepHbIN IepeYeHb BONPOCOB

1 kypc
Bonpocsbl BXOJHOr0 KOHTPOJISA

OcHoBHbI€ enuHULBI cucTteMbl CH.

YTo Takoe CKOPOCTh U YCKOPEHHUE U B KAKUX €AMHUIIAX OHU U3MEPSIOTCS?
B 4yem otimmume mMaccel OT Beca tena?

HasoBure BuabI dHEprUm.

YTO NpUHUMALOT 10 HOPMAJIbHBIMH YCIOBUSMU?

Urto npunsTo 3a 0 no mkane Llenbcua?

B ueM pa3Huna npouecca KUIEHUS U UCTIAPEHUS ?

HazoBute cnocoOb! Temonepeaayu.

HazoBure uzomnporieccsl.

0. Uto Takoe AIeKTPUIECKUil TOK?

11. Hanumure 3akoH Oma AJis1 HOCTOSIHHOTO TOKa.

12. Kak B3auMOJICHCTBYIOT JIEKTPUUECKHUE 3aPsiJIbl?

13. Chopmynupyiite 3aKOH OTpaKEHUS U MPETOMIICHHS CBETA.

14. C xaxoil CKOPOCTBIO PACIPOCTPAHSIETCS CBET B BaKyyMe?

15. B kakuxX ONTUYECKUX SIBJICHUSX CBET MPOSBIISET BOJTHOBBIE CBOMCTBA?
16. ITouemy Ha HeOe MosIBIsICTCS paayra?

17. Yto Takoe MOJHUS U TPOM?

18. Ha3zoBute arperatHble COCTOSIHUSI BELIECTBA.
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19. Yto BBI 3HaeTE O CTPOCHUHU aTOMa U sijipa’?
20. Kakue BaM HU3BECTHBI 3JIEMEHTAPHbIE YACTHUIIbI?

3.2. KonrpoJabHasi paéora

TemaTuka KOHTPOJIbHBIX U CAMOCTOATENBHBIX PabOT YCTaHABIUBAECTCS B TOYHOM
cootBercTBUM ¢ PI'OC BO um pabodyeil mporpamMmoii Mo JaHHOMY HalpaBJIECHUIO
NOATOTOBKH.

KonuyecTBo BapuaHTOB 3aJjaHUN COOTBETCTBYET KOJWUYECTBY OOYYaIOIIUXCS B
y4eOHOM rpyrre.

[Ipumep KOHTPOIBLHON PaOOTHI:

buier 1
1. YckopeHue: ompenenceHue, €IUHUIBI Pa3MEpPHOCTH, (POPMYIIBI IS OMpeaeiIeHuUs,
ONPEAECTICHUE HANPABJICHUS.

[ e T ol Tras
2. Pagnyc — BEKTOp TOYKM M3MEHSETCS 1O 3aKOHY I = 2t37 + 4t + 3k . Haiiti ckopocThb

U TOYKH.

3. Temo nmBWXKETCS TO KPUBOJIWHEWHOW TPACKTOPHH TIO YacOBOM CTpEIKE C

yBEJIIMYEHUEM CKOpOCTH. M300pa3uTh 3TO ABMXKEHHE M BEKTOP TaHT'€HLIHUAJIBHOTO

YCKOPEHU.

4. Yro BKIIOYAET B ceOs cucteMa otyeTa?

5. Pemarot nBe 3amauu:

A) paccUuTBHIBAIOT BpEMS JIBHKEHUS M0E€3/1a MEXKAY JBYMSI CTAHUUSIMU,

b) paccuuThiBalOT BpeMs JBIKEHHUS T10€3[a BJIOJIb JKEJIE3HOIOPOKHON
1aT(OPMBI.
IIpn pemiennn Kakou 3a1a4u MOE37 MOKHO MPUHSTH 32 MATEPUAIBHYIO TOUKY?
l.L.uA,ub 2. A 3.b 4. Hu A, Hu b

6. Ecnmu pamnyc OKpYy)KHOCTH YMEHBIIUTCS B 4 pa3a NpH HEU3MCHHOW JMHCHHOU

CKOPOCTH, TO YIJIOBasi CKOPOCTh ITPU BPALIEHNUH TEJIA 10 OKPYKHOCTH

1. ocranercs npexHei 2. yBenuuurcs B 4 pasa

3. ymeHblIHTCH B 4 pasza 4. ymenpmutca B 16 pa3

7. EAVHUITBI U3MEPEHHUsI YTIIOBOM CKOPOCTH.

8. ABTOMOOWJIb, TPOTasChb C MECTa, JBUXKETCS MNPSIMOJIMHEMHO C IOCTOSHHBIM
YCKOPEHHMEM, PaBHBIM 1O Moayiao 1 m/c®. Uepe3 kakoe BpeMsi OH NPHOOPETET
CKOPOCTh 72 KM/4?

1.72 ¢ 2.60c 340 c 4.20c 5.10c¢

3.3. JlabopaTopHasi padora

TemaTtuka nabopaTopHbIX paboT ycranaBimmuBaeTcsi B cootBercTBHE ¢ PI'OC BO
10 JaHHOMY HaIpaBJEHUIO TOJATOTOBKHU U paboyei mporpaMMoOi TUCIIUILINHBI.

KonnyecTtBOo BapuaHTOB 3aJaHMii, KaK NPaBHIO, COOTBETCTBYET KOJHMYECTBY
00yJarommxcs.

Kaxnaplii  oOywarommuiics  JOJDKEH  BBIMIOJHUTH  ONPENENICHHOE  YHCIIO
nabopatopHbix padot. st Toro 4TtoObl MPUCTYNMHUTh K BBIMOJHEHHUIO J1aOOPATOPHOM
paboOThl KaXAbld OOYYarONIUNCS JIOHKEH CaMOCTOSITEIbHO H3YYUTh TEOPETUUYECKHUI
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MaTepuanl MO JAaHHOW TeMe, HCHOJb3ysl KOHCHEKT JIEKIUMU U PEKOMEHIYyEMYIO
JUTEpaTypy, pa3o0paTbCsi B METOAMKE OIbITA M M3YyYUTh HKCIEPUMEHTAIbHYIO
ycTtaHoBKY. Kpome 31oro Heo0Xo 1Mo MoAroToBUTh GOpMyY OTUETa IO JaHHOW pabote
¥ OKOHYATEJIbHO 0()OPMUTH OTYET M0 MPEAbIAYIIEMY 3AHSITHIO.

Bpewms, kotopoe oOydaromuiics HOpPOBOAMT B JadOpaTopuu (PU3NYECKOrO
IPAaKTUKyMa HEOOXOAMMO JUIsl TEOPETUUECKOTO OTUETa [0 JAHHOM padoTe, MpOBEACHUS
HKCIIEPUMEHTa, O0pabOTKH pe3yJbTaTOB H3MEPEHUN M OKOHYATEIBHOTO OTYeTa IO
JaHHOW paboTe, T.e. MPEXkJe YeM MPUCTYMUTh K SKCIEPUMEHTAILHON 4YacTH padOTHI
HEO0OXOJMMO TOJIYYUTh JOMYCK (pa3pelieHrne) K padoTe Mo TEOpPHH SKCHEPUMEHTA, a
TaKXe N0 YCTPOMCTBY IKCIIEPUMEHTAIIBHON YCTAHOBKHU.

Bo Bpems mabopaTopHBIX 3aHATHI 00ydJarOIMMIACS 00513aH aKKypaTHO 3aHOCHUTH B
OTUET pEe3yJIbTaThl U3MEPEHUIl M MPOU3BOAUTH HEOOXOoauMble BbluucieHus. [locie
IIPOBEICHMS SKCIIEPUMEHTA OTUYET MPEACTABISAETCSA HAa MOANKCH MPENOAABATENIO.

[Tpu 3aIUTe nabopaTopHOit paboThI oOyuaromuics JOJDKEH
IIPOJIEMOHCTPUPOBATh IOJIHOE IOHMMAHHUE TEOPUM JKCIEPUMEHTA, a TaKKE yMEHUE
BBIIIOJHUTL U O0QOpPMUTH pabOTy MpPaBUIBHO U AakKypaTHo. Bce otuyersl 10
BBITIOJTHEHHBIM paboTaM JOJIKHBI ObITh MOJIMCAHbI MPENOIaBaTEIEM U MPEAbIBICHBI
IIPHU 324ETE B KOHLE CEMECTPA.

[TonroroBka K KakJIoMy JBYX4acOBOMY JJaOOPATOPHOMY 3aHITHIO pacCUUTAHA B
cpenHeM Ha 1,5 yaca caMmoCTOSATENbHON paOdOTHI.

JlaGopatopHble pabOThl BBIMOJHSAIOTCS B COOTBETCTBUU C MeETOIMUYECKUMHU
YKa3aHUSIMHU T10 BBINOJIHEHUIO Ja0OPATOPHBIX padoT Mo nucuurinie «dusukay.

Ilepeyenn Tem J1a0OpPATOPHBIX PadoOT:

1. OmpeneneHue IUIOTHOCTH TBEPIAbIX Teld MPaBWIBHOM TeOMETpUYECKOW (GOpMBbI U
pacueT NOrpeHOCTEN N3MEPEHUN;

2. W3yueHue 3aKOHOB KOJIOATENBHOTO MABM)KEHUS MaTeMAaTUYECKOTr0 MasiTHUKA HU
ONPENEIECHUE YCKOPEHUS CUIIbI TSKECTH;

3. M3ydeHue BpaiaTeabHOro IBMXEHUsI Ha MasiTHUKe O0epoOeka;

4. Onpenenenne K03PpULINEHTa BHYTPEHHETO TPEHHUS )KUJIKOCTH;

5. Omnpenenenne kKod(puLMEHTa MOBEPXHOCTHOTO HATSIKEHUS >KUIAKOCTH METOJIOM
OTpbIBA NIAHEb;

6. Ompenenenue oTHoOIEHUs TemtoeMkocted Bosnyxa (C,/Cy) merogom Kilemana u
Je3opma;

7. Onpenenenye COnpOTUBIICHUS IPOBOJTHUKOB MOCTUKOM YHUTCTOHA;

8. I'pagynpoBKa TepMoOnapbl ¥ ONPEIEICHUE TEMIIEPATYPhI TEIA;

9. CHsiTHE BOJIBTAMIIEPHOM XapaKTEPUCTHKA MOJTYIIPOBOAHUKOBOTO AUO/A;

10. zy4yenue paboThl TPAH3UCTOPA;

11. M3MepeHue akTUBHOIO, €MKOCTHOTO M HWHAYKTUBHOI'O COINPOTHBICHHM B LENU
IIEPEMEHHOTO TOKa;

12 H3mepeHnue mnokazarenss MpeIOMIIEHHWsS M KOHILIEHTpAalUMW pacTBopa caxapa
pedpakToMeTpom;

13. Onpenenenue r1aBHOTO (POKYCHOT'O PACCTOSHUS U OMTUYECKON CUJIbI cOOMparomien
JIUH3BI;
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14. Onpenenenne pa3MepoB MAJIbIX TEJ MUKPOCKOIIOM;
15. Onpenenenure JJIMHBI CBETOBOM BOJIHBI MPU MOMOIIM TU(DPAKIIMOHHON PEIIETKH;
16. Onpenenenre KOHIEHTPAIMU pacTBOpa caxapa ¢ MOMOUIBIO MOJISIPUMETPA.

IIpumep oaHOM U3 JIa0OOPATOPHBIX PadoT.
JIABOPATOPHAS PABOTA Ne2

N3YYEHUE 3AKOHOB KOJIEBATEJBHOI'O ABUXEHUE
MATEMATHYECKOI'O MASTHUKA U ONPEJAEJEHHME YCKOPEHUSA
CIJIbI TAXKECTN.

HEJIb PABOTBI: u3yunuth 3aKkoHBI KOJIEOATEIBHOTO JABUKEHUSI, ONPEICIUTH
YCKOPEHUS CUJIBI TSHKECTH.
ITPUBOPHI 1 ITPUHAJUIEXKHOCTU: mMaremaTudeckuii MasiTHUK, CEKYHAOMED,

Habop IIApUKOB, TUHEHKA.
KPATKHUE TEOPETUYECKUE CBEJAEHUSA

JIBr>keHue, Mpu KOTOPOM TEJIO WM CHUCTeMa TeJl 4Yepe3 paBHbIE MPOMEKYTKH
BPEMEHHU OTKJIOHSETCA OT IOJIOKEHHSI PaBHOBECHS M BHOBbH BO3BpAIACTCS K HEMY,
Ha3bIBAIOTCS IEPUOJANYECKUMU KOJICOAHUSIMH.

Komnebanusi, mpu KOTOPHIX U3MEHEHUE KOJCOJIIOIEHCS BEIUYMHBI CO BPEMEHEM
MIPOUCXOJIUT IO 3aKOHY CUHYCa WM KOCHHYCA, Ha3bIBAIOTCSI TAPMOHUYECKUMU.

VYpaBHEHHE TApMOHUYECKOTO KOJIEOaHMs 3aMUChIBACTCS B BU/IE:

X =A*Sinp = A*Sinwt

["apmoHnueckue KosebaHUsl XapaKTepU3YIOTCS CICAYIOUIMMH MapaMeTpaMu:
aMIIUTy 101 A, nepuogoM T, yacToToit v, Gpa3zoi ¢, KpyroBoi 4acTOTOH .

A — ammumTyga KojeOaHUST — O9TO HaWOOJIbIlIee CMEIICHHUE OT TOJOKECHUS
paBHOBeCHA. AMIUTUTY/1a U3MEPSIETCS B €AMHUIAX JUIMHBI ( M, CM U T. 11.).

T — nepuon konebaHusi — 3TO BpeMs, B TEUEHHH KOTOPOrO COBEPIIAECTCS OIHO
nosiHoe kosnebanue. [lepuon nusmepsiercst B CeKyHaax.

v — Yacrora konebaHHs — ATO YHUCIO KOJEOAHHI, COBEPIIAEMBIX B E€AUHUILY
BpeMmeHu. M3mepsercs B ['epuax.

¢ — ¢aza kosieOanus. daza onpenenseT MOJIOKEHUE KOJICOIIOMICHCS TOUYKU B
naHHBIM MOMeHT BpeMeHu. B cucreme CU ¢aza usmepsiercs B pajaraHax.

® — KpyroBasi 4acToTa u3mMepsercs paj/c

Bcesikoe konebarenbHOE ABMKCHHE COBEPIIASTCS MO JIEWCTBHEM TEPEMEHHOU
cwibl. B ciyyae rapMOHHYECKOro KojiebaHus 3Ta CHJla MPONOPIHOHATIbHA CMEILIEHUS U
HallpaBJi€Ha NPOTUB CMELIEHUS:

F=-KX,

rie K — xoad¢uuueHT nponopiuoHaIbHOCTH, 3aBUCALIMM OT Macchl Tela H
KpPYI'OBOM 4acCTOTHI.
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K =mw’
[TpumepoM TapMOHHMYECKOTO KOJEOAaHUS MOXKET CIYKUTh KoJebaTeabHOU
JABMKEHHE MAaTEMaTHUECKOI0 MasiTHUKA.
MaTteMaTH4eCcKUM MasiTHUKOM Ha3bIBAIOT MaTEPUAIBbHYIO TOUYKY, IMOJIBEIICHHYIO
Ha HEBECOMOU U HenepopMupyeMon HUTH.
He6ob10i1 TsKemnblid MIapyK, MOABEIICHHBIA HA TOHKOM HUTH (HEPACTSHKUMON),

ABJIACTCA XOpOH.ICfI MOJACJIBO MATCMATHUYCCKOI'O MassTHHUKA.
1} .

Puc.1

[Tyctp MaTeMaTHuyecKuii MasTHUK JiIuHOW | (puc. 1) OTKIOHEH OT MOJIOKEHHS
paBHOBecusa OB Ha Manbiii yron ¢ <5°. Ha mapuk neicTByeT cuia TSXKeCTU P =mg ,
HaIlpaBJICHHAs BEPTUKAJIBHO BHU3, U CUJIA YIPYTOCTU HUTU /7, , HAIIPABJICHHAs BIOJIb
HUTU. PaBHOJECTBYIOIAs 3TUX cuil F OyaeT HampaBiieHa 1o KacaTelbHOU K 1yre AB u
paBHa:

F =mg *Sing

[Ipy MasbIX yriiax ¢ MOHO 3aIlACATh:

X
Sin(pz¢=7

rae X — AYroBOo€ CMEUIEHHE MAasATHHKAa OT MOJIOKEHUS paBHOBecusa. Torma
MOJIy4YUM:

F:—mg%:—KX

3HaK MUHYC YKa3bIBaeT Ha TO, YTO cuJja F HampaBieHa MPOTUB CMEIICHUS X.

Wtak, mpu ManbIX yIJIax OTKJIOHEHHUS MaTEMaTHYECKUW MAasSTHUK COBEpIIACT
rapMoHuYeckue KojeOanusg. Ilepumon konebaHWi MaTEMAaTHYECKOIO MAasTHHKA
onpenensiercs hopmyroii ['tolrenca:

T=27r£

g

rac E - JJIMHA MasTHUKA, T.C. PaCCTOAHUC OT TOYKH IMOABECA 10 LICHTpPA TAKCCTHU
MasiATHHKA.
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N3 nocnennedt Gopmynbl BUIAHO, YTO NEPHOJ KOJEOAHUS MaTEMaTUYECKOIro
MasiTHUKAa 3aBUCUT JIUIIb OT JUIMHBl MasiTHUKA M YCKOPEHHS CUJIbI TSKECTH U HE
3aBUCUT OT aMIUTUTY/bl KOJEOAHHUS M OT MacChl MasiTHUKA. 3Hasl Mepuoj KoyieOaHus

MaTEMaTUYECKOTO0 MasiTHUKa M €ro JJUHY, MOXKHO OIpPEIETUTh YCKOPEHHUE CHUJIbI
TSKECTHU IO popMyJIe:

2
A0l
T2
YCKOpeHHeM CUJIIBI TAKCCTHU HA3BIBACTCA TO YCKOpeHI/IC, KOTOpOG an/Io6peTaeT

TCJO IIOJ, IleﬁCTBHCM CUJIBI IPUTAKCHUA €TO K 3CMIIC.

Ha ocHoBanum BTOPOI'O 3aKOHa HeroTroHa um 3akoHa BCCMHUPHOTO TATOTCHHUA
MOKHO 3aIIiCaThb:

g:

M
g=V"757
R
M3
rie Yy — rpaBUTallMOHHAs OCTOSHHAs, paBHas 6,67-107" ——
Ke-C

M — Macca 3eMJH, paBHa 6-10% ke,

R — paccrosHue 110 eHTpa 3eMiH, paBHOe 6,4-10°m ,

T. k. 3emnst He umeeT GopMy MPABUIBHOTO IIapa, TO Ha Pa3IUYHBIX MIMPOTAX
HMEET pa3HO€ 3HAYEHHUE, a, CICNOBATEIbHO, U YCKOPEHHUE CHJIBI TSDKECTH Ha Pa3HbIX
mupoTax OyJeT pa3HOe: Ha 3KBatope g =9,78w/c’; Ha MoONOce g =9,83m/c*; Ha
cpemHel mupote g =9,81u/c’.

OINUCAHUE SKCIHEPUMEHTAJIBHOM YCTAHOBKH
JlaGopatopHass  ycTaHOBKa JUIsl M3y4eHHUs  KOJIeOATEbHOTO  JIBMXKCHUS

MaTEeMaTUYeCKOr0 MasiTHUKA U OINpPEACIICHUE YCKOPEHUS! CUJIbI TSHKECTH MpECTaBIeHA
Ha PUCYHKE 2.

N "“i"ﬂ it tnia B

[T

Puc.2

Tsokenblil mIapuK TOABEUIEH Ha JIMHHOM HuUTH (. HuTh nepekuHyTta depes
KoJib110 O 1 BTOPBIM CBOMM KOHIIOM 3akKperieHa Ha mikane L. [lepeMemiast KoHel HUTH
[0 IIKaje, MOXXHO HW3MEHUTh [JIMHY MasTHUKa {, 3HaueHHEe KOTOpOH cpa3y ke
ompenensercs no mkaie. s onpeneneHus yriioBoro OTKIOHEHUSI MASITHUKA CITYKUT

mkana N. 3akperisisi Ha HUTU pa3iMyHbIe [IAPUKU, MOKHO U3MEHHUTh MAcCy MasTHHKA.
14



Takum 006pazom, B 1a0OPATOPHOM YCTAaHOBKE MPEIYCMOTPEHA BOZMOXHOCTh U3MEHEHUSI
JUTMHBI, aMIUTUTY/IbI KOJIEOAHUSI U MACChl MasITHUKA.

IMOPAJOK BBIIIOJIHEHUA PABOTDI.

1. YcranoBuTe JIMHY MasiTHUKA £, U C TOMOUIBIO CEKyHAOMEpa ONpeIeTuTe
Bpemsi t,, B TeUEHUHU KOTOPOTo coBepiaeTcs N kosnedanuii. Bpems usmepsiercst Tpu pasza
u OepeTcs cpeiHee 3HaYCHHeE.

2. OmnsiT noBTOpUTsh U1t IMH €, 1 0, . (JJ1MHA MasgTHHKA U YUCIIO KOJIEOaHUH
3ajjaeTcs IPernojaBaTelieM).
t
3. Beraucnure cpennee snauenue t,, u nepuog konebanus T, 7=+,
n
4.,  BblUMCIUTE YCKOPEHUE CHJIBI TSHDKECTH IS KaKIOM JUIMHBI MasTHHKA IO
4’ in’

dbopmyne: g= -

p
5. Paccuuraiite ommOku wu3MepeHuit. CpenHssi OTHOCUTENIbHAs OIIMOKa
U3MEPEHUs YCKOPEHUS CUJIbI TSHXKECTH BBIYUCIAETCA 10 hopMyJie:

Al At 2Ax
Eg=—+2—+—
/ t T’
riae AL - cpeansis abcomoTHAs OMOKa U3MEPEHUS JUIMHBI MasTHUKA.

{ - nnuHa MasTHHKA.
At — cpenHsas abcoNoTHAs OMIMOKA U3MEPEHUS] BPEMEHHU.
t — BpeMs B T€UEHUH KOTOPOTO MAATHUK COBEpIIAET N KojeOaHuM.

6. JlaHHbIEC SKCTIEpUMEHTA 3aHECUTE B TaOIUIIbI | U 2.
7. CrnemaiiTe BBIBOJIBI.
Tabauua 1
OmnpeneeHue yCKOPEHHUS CHIIbI TAXKECTH
NoeNe | Yncno koaeOanmid JnmuHa MasTHUKA JnmuHa MasTHUKa JlnnHa MasTHHKA
n/n L,= (cm) L,= (cm) L= (cm)
n (c) t,c T,c cm tc T,c em | tc | T,c cm
g, T g, 2 g, BEE
1.
2.
3.
Cpen
Tabauua 2
Pacuem owiudox uzmepenuii
Jiwna = (cm) t,= (em) U= (om)
Omnoxu At,c | AL, Eg, Ag, At, AL, Eg, Ag, At, AL, Eqg, Ag,
H3M. cM % C cM % C cM %
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2 2 2
cM/c cM/c cMm/c

KOHTPOJIBHBIE BOITPOCHI

1. Jaiite ompeneneHUe TapMOHHUYECKOTO KOJ€OaHUS U €ro  OCHOBHBIX

XapaKTEPUCTHK.

3anuiuuTe ypaBHEHHE FapMOHUYECKOI0 KoieOaHusl.

3. Uto Takoe ¢usuueckuii MasTHUK? 3anumwure ¢GopMyny Mepuoja KojeOaHus
($uU3NIECKOT0 MasITHUKA.

4. Yto Takoe MaTeMaTHUeCKuil MasTHUK? 3anummre ¢GopMyiy neproja KojaedaHus
MaTEeMaTHYECKOrO MasiTHUKA.

N

3.4 [lenoBasi urpa: jJeKuus-BU3yaau3aius ¢ aHAJIN30M KOHKPETHOi
CUTyallMHU

JllenoBast wurpa — CpEeACTBO MOJCIUPOBAHUS Pa3HOOOPA3HBIX  YCIOBHMA
PO EeCCUOHATILHOM JEATEIbHOCTH (BKIIIOYAsl SKCTPEMAIbHBIE) METOJIOM MOUCKA HOBBIX
CrocOOOB ee¢ BBINMONHEHHUS. JlemoBass wurpa HWMHUTHUPYET Ppa3IMYHbBIE ACIEKTHI
YEeJIOBEYECKOW aKTUBHOCTH M COLIMAIBHOTO B3auMozehcTBUs. Mrpa Takke sBiseTCS
MeToioM 3(PGEeKTUBHOTO OOYy4YEeHHS, MOCKOJIbKY CHHUMAET MPOTHUBOPEUHUS MEXKITY
a0CTpakTHBIM  XapakTepoOM  Yy4eOHOTO TMpeaMeTa U  pPeaIbHBIM  XapaKTepoM
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

[IpuMeHeHuEe MAEJIOBBIX WIP MO3BOJSET BBIIBUTH M MPOCIEAUTH OCOOECHHOCTH
MICUXOJIOTUU YYaCTHUKOB. C MOMOIIBIO JI€JIOBOM UTPhl MOKHO OIPEIETUTh: YPOBEHb
JIEJIOBOM aKTUBHOCTH 00YYalOIIErocs; HAJIMYMe TAKTUYECKOTO U (MJIN) CTPATETUYECKOTO
MBIIUICHUS; CIOCOOHOCTh aHAJIM3UPOBAaTh COOCTBEHHBIE BO3MOKHOCTH U BBICTPAUBAThH
COOTBETCTBYIOIIYIO JIMHUIO TIOBEACHHS; CIOCOOHOCTH MPOTHO3UPOBATH Pa3BUTHE
MIPOIIECCOB; CMOCOOHOCTh aHAJIM3UPOBATH BO3MOKHOCTH M MOTHBBI JIPYTUX JIOACH U
BIIUSTH HA UX MOBEJICHUE;

[IpoBeneHre NE€I0BOMl UIPhl OCYHIECTBISAETCS B 3 3Tana: OpraHu3allMOHHBIN,
COOCTBEHHO WTIPOBOM M HMTOTOBBIN. OpeanHuzayuoHuwlil 5man OXBAaTBIBACT PEIICHUE
CIEAYIOIIMX 3aJa4: ONpPEAEIICHUE LIeJIe U 3a]ay UIPbl; OMPEACICHUE COCTaBa JKIOPH;
pasneneHue y4eOHOM Tpynibl Ha KOMaH Ikl U BBIOOPHI KanmuTaHa KomMaHabl. Ha BTOpom
ATare MNPOBOJUTCS HEMOCPEACTBEHHO Wrpa. 3JeCh peIIalTCs OCHOBHBIC 3aJlayu:
HalucaHue CHEIUaILHOIO CIEHApHUS PEIICHUs MOCTaBJICHHON MPOOJIEMBbI KaXIOW W3
KOMaHJI; 3alluTa CBOEro MPOEKTa peIIeHUsl (BBICTYMAeT KAlUTaH U €ro MOMOIIHUKH),
OTBETHl Ha BOIPOCHI YJIEHOB XIOpuU. Ha TpeThbeM »Tame MOABOASITCS WTOTU WIPHI,
YJICHAMU YKIOPU BBICTABJISICTCS OLICHKA YYaCTHUKAM UTPbl U KOMAH/IE B LIEJIOM.

Jns  JOCTWKEHMsS  TOCTAaBJICHHBIX  y4eOHBIX  II€JIeM  TpernojaBaTelisM
11eJIECO00PA3HO UCTIONH30BATh HA CBOMX 3aHATHUSIX Pa3UYHbIC MOAU(PUKAIINHA JETOBBIX
UTp, UMHUTAIIMOHHBIE, POJIEBBIE UTPHI, aHAIN3 KOHKPETHBIX CUTyanuid. Vcrnonb3oBaHue
Urp B yueOHOM Tpoiiecce 00ecrieunBacT:
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— HMOLIMOHAJIbHYIO HACBIIIIEHHOCTh MIpoliecca 00yUYeHus;

— TOJrOTOBKY K MpodecCHOHANBHOU IesTENbHOCTH, (OPMHUPOBAHUE 3HAHUIMA,
YMEHUM, HABBIKOB;

— 3aKpeIUIeHHEe 3HAHUM B MPOIECCE TTOCIEUTrPOBOI0 00CYKICHUS;

— JIOCTH)KCHHE KOMIUIEKCHBIX TMEJaroru4eckux IeJieil: I03HaBaTeNbHbIX,
BOCITUTATEIbHBIX, Pa3BUBAIOIIMX.

B nekumu-Bu3yanuzanuu - mnepenada  ayJuOMH(QOpPMAIMH  COMPOBOXKIAETCS
MIOKa30M Pa3JIMYHBIX PUCYHKOB, CTPYKTYPHO-JIOTHYECKUX CXEM, OIMOPHBIX KOHCIEKTOB,
auarpamMM, meaarorudeckoro rporecka ¢ nomouplo TCO u 2OBM  (cnaiigsi,
BUJEO3aMNCh, KUHOPUIBMBI W  T.A.). Takas HarasgAHOCTH  KOMIICHCHUPYET
HEJIOCTATOYHYIO 3PEJIMIIHOCTh YueOHOTro mnponecca. OCHOBHOM aKIEHT B 3TOM JICKIIUU
fenaercs Ha 0oJjiee aKTUBHOM BKJIFOUEHUH B MPOIECC MBIIUICHUS 3pUTEIBHBIX 00pa30B,
TO €CTh PA3BUTHS BU3YyaJIbHOr0O MbIIIIEHUS. Onopa Ha BU3yalbHOE MBIIUICHUE MOXKET
CYILIECTBEHHO MOBBICUTH 3(PHEKTUBHOCTh MPEABABICHUS, BOCIPUITHS, MOHUMAHUS U
yCBOEHUsI HH(OpMaIUK, €€ IPEBPALCHHS] B 3HAHMUSL.

B nexknuu nenecooOpa3HO 3HAYMTENBHYIO 4acThb HMH(OpMaluu IMepeaaBaTh B
HarsIIHOM (hopMme, pa3BUBaTh Yy CIyIIaTeled HaBBIKM M YMEHHs TpPeoOpa3oBHIBATH
YCTHYI0O M NHUCBMEHHYIO HH(poOpMaluio B BusyalbHylo Qopmy. Kak usBectHo, B
BOCHPUATHM MaTepuaia TPYIHOCTh BbI3BIBAET INPEJACTaBICHHE aOCTPAKTHBIX (HE
CYIIECTBYIOIIUX B 3pUMOM (opMe) TMOHSITUN, MPOIECCOB, SBJICHUN, OCOOCHHO
TEOPETHYECKOT0 XapakTepa. Busyamusamnus MO3BOJSIET B 3HAYUTEIBHOM CTENEHU
MPEOJIONIETh ATy TPYAHOCTb MW MNpUAATh aOCTPaKTHBIM IOHATHUSM HAIJISIIHBIN,
KOHKpETHbIM xapaktep. [Iponecc Bu3yann3anuu JEKIMOHHOTO Marepuana, a TaKkKe
PAaCKOIMPOBAHMS €ro CIyHIaTeNIIMU BCErJa MOPOXAAET MPOOJIEMHYIO CUTYalUIo,
pelieHre KOTOPOM CBSI3aHO C aHAJIM30M, CUHTE30M, 00OOIIEHUEM, pa3BEPTHIBAHUEM U
CBEpPThIBAHUEM HMH(POPMALIMM, TO €CTh C ONEpalsIMU aKTUBHOW MBICIUTEIBHOM
NESATENBHOCTH.

Metoauka 4TeHHs TOJOOHOM JIEKIMM MPEAINoJiaraeT MpeABapUTENIbHYIO
IIOJATOTOBKY BU3YaJbHBIX MAaTE€pHalOB B COOTBETCTBHM C €€ COAEpKaHHEM. B 3Toi
paboTe JOJKHBI Y4acTBOBAaTh MpEINojaBaTeld W OO0ydaroluecs, IOCTaBJICHHbIC B
MOJIOKEHUE HE TOJIBKO BOCIPUHUMAIOIINX, HO U ‘“‘co3naromux uHpopmaruio”. C 3Toi
LeJIbI0 TPET0IaBaTeNb €T 3aJaHUE CIYIIATENISIM MOATOTOBUTD HAIJIAIHbIE MaTE€PHAIIbI
M0 MNPOYUTAHHOW JIEKIMH, ONpPENETUB HX KOJIMYECTBO U CHOCOOBI MPEACTaBICHUS
uH(popmanuu.

[locne 3Toro uemecooOpazHO MPOYUTATH ATY K€ JEKIHMIO C HCIOJIb30BAaHUEM
HanboJiee MHTEPECHBIX BU3YaJbHBIX MATEPUAIOB M MPEACTABUTH 3Ty CUTYALMIO IS
aHanu3a W paszoOopa. Mcmonb3yroTcss pa3Hble THUIIBI HArjasAHOCTH; HATypaJIbHbIH,
M300pa3uTEeIbHbI, CUMBOJUYECKUH — B COYETAHUM C PA3IUUYHBIMU TEXHUYECKUMU
cpeactBamu. KakIplii TUN HArjasgHOCTH ONTHUMAJIEH JI JIOHECEHUs KaKOW-TO
onpeAeNeHHOW HHQOpMaIMi. DTO TO3BOJSET CKOHLEHTPUPOBaThH BHUMAaHUE Ha
HauOosee CYIIECTBEHHBIX B JAaHHOW CHUTyallMd acleKTax cOooOILIeHHs, TIIyOxe ero
MOHSITH U YCBOUTb.

[TonoOHas nexuusi co3maeT CBOCOOpPA3HYIO OMOPY MAJIi MBIIUICHHS, Pa3BUBAET
HABbIKM HArJsIIHOTO MOJIEIMPOBAHMS, YTO SBJSETCS CIIOCOOOM IOBBIIIEHUSI HE TOJBKO
MHTEJJIEKTYaJIbHOTO, HO U MPO(ECCHOHAILHOTO MOTEHIIM A 00y4aeMbIX.
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Bbi6op cnoco0oOB JOCTMXKEHHSI U THUIOB HArjsiJHOCTH 3aBUCUT OT TEMBbI.
PykoBOACTBYSICh MPHUHIIMIIOM TMOCUJIBHOW TPYAHOCTH, IPU HU3JIOKEHUU CIIOKHBIX IS
BOCHPUATUS U MOHUMAHMS TEM, COAEpKalIUX OOJbIIOW O00BEM KOHIIEHTPUPOBAHHOM
uHbopMaIuy, 1eJeco00pa3HO  HCMOJIb30BaTh COYETaHHWE H300pa3UTENBLHON U
CUMBOJIMYECKON HarisaHocTH. Hampumep, cxema SBISIETCS YHUBEPCAIBHBIM, HO
JOCTATOYHO CJIOKHBIM [UJII BOCIPHUATHS CPEICTBOM HAITSAIHOCTH, ITO3TOMY €€
KOHCTPYMPOBAaHHWE PEKOMEHJIYETCS OCYILIECTBISATh HAa OCHOBE PHCYHKa, YacTo
BBITIOJTHEHHOTO B TPOTECKHOW (opme. DTO MO3BOJISET CO3AaBaTh aCCOLIMATHUBHBIC
[ENOYKH, TOMOTAOIIME CIyIIATeIsIM 3allOMUHATh M OCMBICIMBATh HMH(OPMAIHIO.
OcHOBHasl CIIO)KHOCTb COCTOUT B BBIOOpPE CpPEICTB HATMSAHOCTH, MX CO3JaHUM U
pexXuccype Bcel JIeKIIMU B IEJOM. BOIbIIylo poiib 3/1eCh UTpaloT Takue (HakTopbl Kak
rpaduyecKkuil U3aifH, IBET, ONTHUMAJIbHOCTh COYETAHUS CJIOBECHOM U BHU3yaJbHOU
uH(pOpMallMK, TEXHUYECKHX CPEACTB M TPAJUIUOHHBIX HATJSAHBIX MaTepHaJoB,
JO3UpPOBKa B Mojade HHPOpMalUU, MACTEPCTBO U CTWIb OOIIEHUS JIEKTOpa C
ayAUTOPHUEH.

[IpumeHeHne JeKUMM 3TOrO0 THIIA JOJDKHO OCHOBBIBATBCS Ha  ydeTe
NCUX0(U3HOIOTMUECKUX BO3MOXKHOCTEH CiylIaTeneil, UX YpOBHS OOpa3oBaHUSA U
npo(hecCHOHANBHON MPUHAAJICKHOCTH, YTO MO3BOJIUT MPEJOTBPATUTh HETATUBHBIC
IIOCJIEJICTBHSI YPE3MEPHOM MEPETPY3KU 3pUTEIBHOTO KaHajla BOCIPUSTHSL.

Jlexuust ¢ ananuzom KoHKpemuwvlx cumyayuti. JlanHas Jekus no GopMe noxoxa
Ha JIEKIHIO-TUCKYCCHIO, OJTHAKO, Ha 00CYXIEHUE PENnoJaBaTesb CTABUT HE BOIPOCHI, a
KOHKPETHYIO cuTyauuto. OObIYHO, TaKas CUTyalus NPEICTaBISETCA YCTHO UM B OYEHb
KOpOTKOU BuAeo3anucu. [loaToMy u3JIoXKeHHE €€ JOKHO ObITh O4eHb KPaTKUM, HO
colepkaTh JOCTAaTOYHYIO HMH(MOpPMAIMIO [JIs OLEHKA XapaKTepHOrO SIBJICHUS W
obcyxnenusi. OOydyaromuecss aHAIU3UPYIOT U OOCYXKIAIOT 3TH MHUKPOCUTYyalluu
coobura, Bcel aynuropueil. IlpenonaBarens crapaercss akKTUBU3UPOBATh Y4YacTHE B
OOCY>KJIEHUM OTJEJbHBIMU BONPOCAMH, OOpPAIEHHBIMU K OTICJIBbHBIM OOydaeMbIM,
IPEJICTaBIsIeT pa3IMuHble MHEHHUS, YTOOBI Pa3BUTh AUCKYCCHUIO, CTPEMACH HAIIPABUTh €€
B HYXXHOE HalpaBlICHHE. 3aTeM, ONHUpasCh Ha NPaBUJIbHbIC BbBICKA3bIBAaHUS U
aHaJIM3UPYs HeNpaBUJIbHbIE, HEHABA3UMBO, HO YOEIUTEIbHO OJBOAUT 00YUAIOIIUXCS K
KOJUICKTUBHOMY BBIBOJy WU 0000mennto. MHorma oOcyxkaeHne MHUKPOCUTYAIuu
UCIOJIb3YETCSl B KaUECTBE IMPOJIOra K IMOCIEAYIOIIed 4acTu JIeKUUU. s Toro yToOsl
3aMHTEPECOBATh AYAUTOPHIO, 3a0CTPUTh BHHMAaHUE Ha OTAEIbHBIX MpoOJIeMax,
MOATOTOBUTh K TBOPYECKOMY BOCHPHATHIO H3y4yaeMoOro wmarepuana. YrtoObl
COCPEOTOYNTh BHUMAHUE, CUTYyallUs MOAOUPAETCS JOCTATOUYHO XapaKTepHas U OcTpasl.
OpHako »TO MOXET NOTpedOBaTh CIMIIKOM MHOIO Y4YeOHOrO BpEMEHM Ha ee
oOcyxnenue. Tak, Hampumep, NpUBENsS CUTyalUI0, OOydYaroluuMecs MOTYT Hadarhb
MPUBOAUTH MPUMEPHI MOJOOHBIX CUTYalMil W3 COOCTBEHHOTO OMbITA, M JAMCKYCCHS
MOCTENIEHHO YXOAWT B CTOPOHY APYrMX MpoOsiieM. XOTs 3TO BechbMa IOJE€3HO, HO
OCHOBHBIM COJICP>KAaHUEM 3aHSTHUS ABJISIETCS JIEKIIMOHHBIM MaTepual, U MpenoaaBareib
BBIHYJICH OCTAaHaBIIMBATh JAUCKYCCHIO. BoT moueMy moa0op M H3J0XKEHHE TaKUX
CUTYyallMil JTOJDKHBI OCYIIECTBIISITBCS C YYETOM KOHKPETHBIX pPacCMAaTPUBAEMBIX
BorpocoB. Kpome Toro, y npenopaBaTenst AOJKHA OCTaThCSl BOBMOYKHOCTb MEPEHECTH
JUCKYCCUI0O Ha CHENUAJIbHO IUIAHUPYEMOE 3aHSATHE, CUWATas CBOK 3aJady —
3aMHTEPECOBATH CIYIIATEIEN — BBINIOJHEHHOM.
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3.5. YcTHbIi onpoc nIpu TeKyleM KOHTPoJIe

Texkymuid KOHTpOJIb IO AuCHUIUIMHE «DPH3UKa» MO3BOJSAET OLECHUTH CTEIEHB
BOCIPHATHS yueOHOTO MaTepuaia U MPOBOJUTCS IS OLEHKH PE3yJIbTAaTOB U3YUCHHS
pa3zeaoB/TeM NUCLUMUILINHBI.

Bormpocsl, paccmaTtpruBaemMbie Ha ayAUTOPHBIX 3aHIATHUIX 110 MEXaHUKE U
MOJIEKYJIIPHOU (pU3HKe

1.Marepuanbnas Touka. Cuctema oTcuera.

2.CKOpOCTb CpeliHssl U MTHOBEHHaS.

3.1yt npu npon3BOIBHON 3aBUCUMOCTH OT BPEMEHH.

4.Y cxkopenue. CKOpOCTh U IYTh NPU PABHOYCKOPEHHOM JIBH)KEHHH.

5.Yckopenue npu IBHKEHHUH TeJla C TIOCTOSSHHON CKOPOCTBIO MO OKPY>KHOCTH.

6. YrioBas ckopocTh. HampaBienne BeKTopa yrioBOi CKOPOCTH.

/ Ilepuon u yactoTa BpamieHus. CBA3b C YTIIOBOM CKOPOCTHIO.

8.YrioBoe ycKkopeHue; CBSA3b C TAHTCHIIUATBHBIM YCKOPEHHEM.

9.Ilepsebiit 3axoH HptoToHa. MHepuinanbHble 1 HEMHEPIMAIBHBIE CUCTEMBI OTCUETA.
10.Bropoii 3akon HetoTona. Cuna. Macca Tena.

11.Tperuii 3axkon HetoroHa. Hanpasiienue cui, 1elCTBYIONMIKUX Ha Tea.

12 imnynbc Tena. Beipaxkenue Broporo 3akoHa HeloTOHA Yepe3 uMITyJibC.
13.Cuna TspKECTH U BeC Tena.

14.Cuna tpenus. Cuiia ynpyrocTu.

15. 3akoH coXpaHeHHUs UMITYJIbCa B 3aMKHYTOU CHCTEME.

16.ITonHast MexaHUUeCKast SHEPTHUSL. 3aKOH COXPaHEHUS U MPEBPAICHUs YHEPTHH.
17.A06com0THO yNpyruii U HEYNPyTUid yaap mapos.

19.0cHOBHBIE MTOJIOKEHUS MOJICKYIISIPHO-KUHETHUECKON TEOPHH.

20.OcHOBHBIC TIOHATHS TEPMOTMHAMHUKH.

21.YpaBHEHUE COCTOSHUSA Teja (BEIIECTBA).

22 Vneanbrblii Ta3. Kakoii ra3 01M30K K UacatbHOMY?

23.YpaBHEHUE COCTOSIHHMS HUJCAIBHOTO Tas3a JUisi JaHHOW Macchl raza (ypaBHEHHE
MenpeneeBa — Knaneiipona).

24 YpaBHEHUE COCTOSHUS WJACAIBHOTO Ta3a B BHUJAEC 3aBUCHMOCTH [aBJIEHUS OT
TeMIEPaTyphl U KOHLEHTPALIMU MOJIEKYII.

25.0CHOBHOE ypaBHEHUE MOJIEKYJSIPHO — KUHETHYECKON TEOPHUH T'a30B.

26. BHyTpeHHsIsl DHEPTUsl TEPMOTUHAMUYECKON CUCTEMBI.

27. Yucno crernenel CBOOO I MOJIEKYI.

28. CBs13b BHYTPEHHEHN SHEPrUU BEUIECTBA C UUCIOM CTENEeHel CBOOOIBI.

29. IlepBoe HayanO TEPMOJIMHAMHUKHU.

30. Pabora, coBepiiaemas ra3oM Nnpu U3BMEHEHUH €ro 00bEMa.

31. Termo€MKOCTh TeNa, MOJIAPHAS U YJeTbHas TETIOEMKOCTH.

32. PabGora, coBepmiaemas uAcadbHBIM Ta30M IMPU  Pa3IMYHBIX IIpolieccax
(M30XOpUYECKOM, U300aPUUECKOM, H30TEPMUUYECKOM, aMa0ATHUECKOM).

33. KoaddummeHT mone3noro AeiHCTBUS sl KPYTOBOTO MpoIiecca.
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34. J1se popmpbl niepeauu IHEPTUM OT OJHUX TEJI IPYTHUM.

35. Kpyrogoii mporniecc (uki). [TpsmMoit 1 0OpaTHBIN UK.

36.3akoH bonbliMaHa 0 paBHOMEPHOM pacHpeIeICHUH YHEPTHH IO CTETICHSIM CBOOO/IBI
MOJIEKYJT

BOI’lpOCbl ON151 CaMOCMOSIMENbHO20 U3ydeHus

1. CBs3b MEXTY JIMHEWHBIMH U YTIIOBBIMH BEITMUUHAMH.

2. AHasorHsi MeXTy BpaliaTeIbHbIM U MIOCTYATSIbHBIM JBHKECHUSIMH.

3.Bec Tena mpu aBKeHUM ¢ yCKopeHreM. HeBecomocTh.

4 Mexannueckast cucrema. Cuiibl BHYTPCHHHE U BHEIITHHAC

5.Kunernueckas sHeprus, BbIBOJ (OpMYIIbl YEpE3 padoTy.

6.PaboTa u sHeprus. MonHOCTH

7. 3akoH /lanpToHA.

8. OuleHUTHh 00BEM U pa3MepP MOJIEKYJT BOJIBI.

9. [IpuMeHeHue MepBOTO Havalla TEPMOJIMHAMUKH K U30TPOIIECCaM.

10.CBs13b cpeiHEN KHHETUYECKOM YHEPTUU MOCTYNATEIBHOTO IBHXKEHHSI MOJIEKYIT C
TEMIIEPATYPOH.

11. BbIBOJ OCHOBHOTO YpPaBHEHHsI MOJIEKYJISIPHO — KHHETUYECKON TEOPUU T'a30B

BOHpOCBI, paccMaTpuBacMbIC Ha aYIUTOPHBIX 3aHATUAX I10 JICKTPUICCKUM U
MAarduTHBIM SABJICHHUAM

1. 3akon Kynona. HanpaBneHnue cuibl, IEMCTBYIOIIECH HA 3apsil.

2. Hanps»k€HHOCTB 2JIEKTPUYECKOTO TTOJIS.

3. IIpuHIMI CynEPNO3ULINY HIIEKTPUUECKHX TOJIEH.

4. CunoBble JUHUY (JIMHUW HAMIPSHKEHHOCTH ) AJIeKTprueckoro moJs. [lomHoe uncio
JIMHUM, BXOJAIIMX U3 TOYEYHOTO 3apsiia.

5. Pabota cuit a5eKTpudecKoro mnosis 1o nepeMeIieHro TOUeyHoro 3apsia.

6. [ToTeHIMaNbHAS YHEPTUS TOUSYHOTO 3apsia B MOJIe APYTroro TOYEUHOTO 3apsia.
[ToTenmuan. PaboTa mo nmepemMenieHuo 3apsiaa Mexay TOUKaMu C pa3HbIMU
MOTEHIHATIAMM.

7. CBs13b MEX]ly HAPSHKEHHOCTHIO 3JIEKTPUUYECKOTO TOJISI U MOTEHIIUATIOM.

8. DNeKTPOEeMKOCTh YEIUHEHHOTO TPOBOAHNKA. EMKOCTB miapa.

9. Konnencaropsl. EMKOCTB TUIOCKOTO KOHIeHCcaTopa. EMKOCTB TTpu mociie1oBaTeIbHOM
Y TIapaJIJIeIbHOM COEAMHEHUSX KOHIEHCATOPOB.

10. DHeprus 3apsKEHHOTO KOHIEHCATOPA.

11. Cuna toka. Cuia Toka B ciiyyae JBUKEHUS MOJOKUTEIbHBIX U OTPULATETbHBIX
3apsa0B. BEKTOp IIIOTHOCTH TOKA, CBA3b C CUJION TOKA.

12. 3akon Oma it yuactka nenu. COpoTHBICHHE IIMIIMHIPUYECKOTO MPOBOTHHKA.
3aBUCUMOCTb yJIEJIbBHOTO COMPOTUBIICHUS OT TEMIIEPATYpPHI.

13. ConpoTuBieHue IpH MOCIEAOBATEILHOM U MapaUIeIbHOM COCTMHCHUH
MIPOBOJAHUKOB.

14. DnexTpoaBmxkymas cuia. [lanenne HanpsiKeHUs Ha HEOJHOPOJAHOM y4acCTKE LETH.
3akon Oma
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15. PaGoTa u MomHoCTh TOoKa. 3akoH [[xoymns—JleHna.

16. MoutHocTb, pa3BiUBaeMas HICTOYHUKOM TOKa. MOITHOCTb, BbIJEsIeMasi B Harpy3Ke.
KoaddurmenT nonesnoro nedcTBUsS HCTOYHUKA TOKA.

17. MaruuTtHoe nojie. MarHuTHas UHIYKUUS, IPUHIUI CYTIEPIIO3UIIMA MAaTHUTHBIX
nosieil. CUI0BbIE JIMHUM MarHuTHOTO noJjsi. 3akoH buo — Cagapa - Jlannaca.

18. MaruuTHas UHIYKIUS NPSMOTO IPOBOJHUKA C TOKOM.

19. Cuna Jlopenma. HanpaBnenue cuibl, ASUCTBYIOIICH HA MOJIOKUATEILHBIN 1
OTpHUIIATEIBHBIN 3aps/Ib.

20. 3akon Ammnepa. PU3NUECKHUIN CMBICT BEKTOpPAa MAaTHUTHON MHAYKINH B.

21. Cuna B3aMOJIEHCTBHSI IBYX OCCKOHEUHBIX MPSMBIX MPOBOJTHUKOB C TOKOM.
[IpaBuio neBou pyku.

22. Cuiia 1 MeXaHU4eCKUil MOMEHT, JIEHCTBYIOIINE HA 3aMKHYTHIH KOHTYpP C TOKOM B
MarHUTHOM ToJjie. MarHUTHBII MOMEHT KOHTYpa ¢ TOKOM. PaGoTta rmpu moBopoTe
KOHTypa C TOKOM B MATHUTHOM TIOJIE.

23. MarautHast UHIyKIHs B IICHTPE KPYrOBOT'O KOHTYpa C TOKOM.

24. MarautHast UHIYKIHSI HA OCU KPYTOBOTO KOHTYpa C TOKOM.

25. MarHuTHbIN TOTOK.

26. Pabota, coBepiiaeMasi pu NepeMeIieHnH MPOBOIHUKA C TOKOM B MATHUTHOM TIOJIE.
PaboTa npu moBopoTe KOHTYpa B MATHUTHOM TI0JI€ Ha YTOJI.

27. IloTok BEKTOpa MarHUTHOW MHIYKIIMHA Y€PE3 3aMKHYTYIO TIOBEPXHOCTbD.

28. MaruutHas IpOHUIIAEMOCTb, €€ (PU3NUECKUN CMBICI.

29. DnektpomarauTHas HHIYKIMsA. Manykiunonasii Tok. [Ipasuo Jlenna.

30. B/IC uHIYyKIUA B MPOBOHUKE, IBYDKYIIIEMCS B MATHUTHOM TIOJIE.

31. Camounaykiusi. UHIyKTUBHOCTD. UHAYKTUBHOCTH COJICHOU/IA.

32. BJIC caMOMHIYKITHH.

33. DHeprus MarHATHOTO OIS (BBIBON). [[TOTHOCTE SHEPTHHM MarHUTHOTO TIOJIS.

34. II10THOCTB PHEPTUU IIIEKTPOMATHUTHOTO MOJISI.

35. YpaBHenuss Makcsea.

BOl’lpOCbl 015l CAMOCMOSMENIbHO20 U3ydeHusl

1.Bujpl 351eKTpHYECKUX pa3psIoB.

2.I1poBOIHUK BO BHEIIHEM DJIEKTpUUYECKOM Tosie. UHIylIMpOBaHHbIE 3apsIbl.
3. MarnuTHast UHAYKIUSI BHYTPU MarHeTHKa.

4.1110THOCTH MOTOKA YHEPTUU B AJICKTPOMArHUTHOMN BOJIHE.

5. Busipl KoHZIEHCATOPOB U UX MPUMEHEHUE.

6. MarHeTuku | UX NPUMEHEHUE.

Bomnpocsl, paccmatpuBaeMbie Ha ayJUTOPHBIX 3aHATUSX IO ONTUKE, aTOMHOM, SIAEPHOM,
KBaHTOBOM (pu3MKe

1. CBeTOBOI1 BEKTOP, XapaKTep KoJeOaHUN CBETOBOTO BEKTOPA.

2. AOCONIOTHBIN MOKa3aTeNb NPETOMIICHHUS, CBSI3b C ANEKTPUUECKOM W MarHUTHOU
IIPOHUIIAEMOCTBIO cpenbl. [ucnepens caera.

3. JInvHa 1 4acTOTa CBETOBBIX BOJIH. CBS3b IJTMHBI U YACTOTHI CBETOBOM BOJIHBI B CpeJIe
U BaKyyMe.
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4. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTUKH. AOCOTIOTHBIA U OTHOCUTEIHHBIN
MOKa3aTeNN MPETOMIICHUS. SIBICHIE MMOJTHOTO BHYTPEHHETO OTPAKEHUSI.

5. lonapuzanus ceeta. EcTecTBEHHBIN U NOJISIPU30BaHHbBINA CBET.

6. UaTepdepennms ceera. KorepeHTHBIE BOJTHBI. Y CIIOBHUS HHTEP(HEPEHIIMOHHBIX
MaKCHMyMa U MUHUMYyMa MIPU HAJIO’KEHUH JIBYX KOT€PEHTHBIX BOJIH.

7. Ipunnun ['oitrenca. Jludpakius cBeTa, BUALI TUPPAKIIUH.

8. ®oroaddext. Buemnnii u BHyTpeHHN PoTodPdext. Tpu 3aKkoHa BHEIIHETO
doTtorpdexra.

9. O6bscuenue potorddekra ¢ TOMOIIbIO KBaHTOBOW Teopuu. Dopmyia DUHINTEHA
1St BHETITHETO hoToddexTa.

10. ®oton. Macca, sneprus, ummnyiasc. OCHOBHBIE CBOMCTBA (POTOHA.

11. Onwitel Pezepdopna. SAnepuas momens atoma Pesepdopaa.

12. Cnektp atoma Bomopoaa. [loctymarsr bopa.

13. Ctpoenue siipa. DHEPTHUS CBS3H B sIIpe.

14. TIpoTOHBI U HEUTPOHBI.

15. a, B, y —u3nydeHus.

BOI’lpOCbZ ONI51 CaMOCMOSIMENbHO20 U3ydeHus

. [ITOTHOCTB PHEPTUH, INIOTHOCTH ITOTOKA SHEPTUU B DJIEKTPOMATHUTHOW BOJIHE.

. [Inockoe u cepruueckue 3epkana.

. JInn3bl. @opMyIIa TOHKOW JIMH3BI.

. Buibl CrIeKTpOB: JIMHEWYATBIN, OJIOCATHIN, CTIOIIHOM.

. DIIEKTpOMaruuTHele BONHBL. [[Ikana 3eKTpOMarHuTHBIX BOJIH.

. [Ipumenenue nnrepdepeHiu U AUGPakIuu B TEXHUKE U TEXHOJIOTHH.

HNuTtepdepeHimoHHasi MUKPOCKOHS.

7. YabTpaduoneroBoe u nH(PpaKpacHOE U3ITyUYCHHUE, UX CBOMCTBA U MCIOJIb30BAHNE
B COBPEMEHHOM TEXHUKE.

8. PeHTreHoBckoe ¥ raMma M3JIy4eHHE U UX UCIOJIb30BaHUE B COBPEMEHHOM
TEXHUKE.

9. KopnyckynsipHO-BOJIHOBOH Jyaln3M CBOWCTB BEIIIECTBA.

10. Beruucnuthb JiIMHY BOJTHBI e bpoiina yacTuiel Maccou 1 r, ABMXKYIIEHCS CO
ckopoctbio 10 m/c.

11.Yactuibl 0IMHAKOBOW MPUPOJBI B KIACCHUECKOW U KBAHTOBOM MEXaHUKE.

OO WN B

Texkymuii KOHTPOJIb TPOBOAUTCS B BUAE:
- pyOeXHOro KOHTpOJIA: IO HWTOraM H3Y4YEeHMsI pas3jiesia WIM HECKOJbKUX
pa3lesoB  IUCHMIUIMHBI. PyOexHbIi KOHTpOJb MpoOBOAMTCS B  ¢opMme
KOHTPOJILHOHM paOOTHI.

B mpomecce mnpodeccroHanbHONW ACATEIBHOCTH HEOOXOAMMO ITOCTOSHHO
aJanTHUPOBATHCI B HW3MEHSIONMIEHCS OOCTAaHOBKE HAYYHO-TEXHUYECKOTO Pa3BUTHS.
[ToaTomy BaxHO, uTOOBI 3a BpeMsi OOy4YeHHs OOYyYaroIIMWCA HE TOJIBKO YCBOWII
HEKOTOPBI 00BEM TMOJIe3HON WH(OpPMAIMK, HO U OBJANET TEXHOJIOTHEH MOJyYeHUS
3HaHWil. B xome w3yueHus muciuiuiiHbl «Du3ukay oO0ywarommyecs IOJDKHBI
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MO3HAKOMHUTBCS C OCHOBHBIMH (PM3MUECKMMHU 3aKOHAMHU U SIBICHUSAMHU. BakHas poiib
Opu  3TOM  OTBOJUTCS CaMOCTOSATENbHON paborte. CamocrositenbHas paboTta
00yYaromuxcst Ipy U3y4eHUU TUCUUIUIMHBI «Dr3nka» BKIIIOYaeT B ceOst HOATOTOBKY K
HNPaKTUYECKUM 3aHITUSAM, U3yUYe€HHE BOIIPOCOB, HE BKIIOUEHHBIX B JICKIIMOHHBIN KypC U
TBOpPYECKOE 33JaHKe, COCTOSIIEe B HATMCAHNU pedepaTa Uil BBIIOJIHEHUH MIPOEKTa IO
aKTyaJbHBIM BOIIPOCaM (PU3HKH.

KputepussiMu oOLeHKH CiIyXaT: TJIyOWHAa YCBOEHHUS OOYyYaromuMmcsl y4eOHOro
MaTepuaga, yMEHHE MPUMEHSTh IOJyYCHHbIE 3HAHMS JUIsI PEIICHUS KOHKPETHBIX
buznueckux 3aaa4, 00beM MOTyUYEHHBIX 3HAHUH.

TemaTnka KOHTPOJIBHBIX M CaMOCTOSATENbHBIX pabOT yCTaHABIMBAETCA B
COOTBETCTBUU C Y3JIOBBIMU TEMaMU y4e€OHOIro MaTepuala, MOJUIeXkKAallero YCBOSHHUIO U
pa3bupaeMbIMH B XOJI€ AyJUTOPHBIX 3aHATUH M CAMOCTOATEIBHOTO HW3YUCHHS
MaTepuana.

KonnyectBo ~ BapumaHTOB  3aJaHus  3aBUCUT  OT  CIOXKHOCTH M|
pPa3HOHAINPABICHHOCTH PacCMaTPUBAEMbIX CUTYaLIUH.

BOHpOCbI AJIA CAMOCTOATECIBHOIO U3YUCHUA

Bonpocer  ona  camocmosmenvnoco  uzyyenus  pasdena  «Mexanuxka u
MOJeKYIAPHAS PUUKAY

1. TaHreHHMaJbHOE W HOPMAJIBHOE YCKOPEHME TMpU JABWKEHUM  II0
KPUBOJMHENHON TpaekTopuu. [lomHOE yckOopeHue npyu KpUBOJIMHEHHOM JABUKCHUU.

2. CBsi3b TUHEWHBIX W YIJIOBBIX BEJIUYUH MPU BpallleHUH Tela (IyTh, CKOPOCTh,
YCKOPEHHUE).

3. MexaHnueckas CUCTEMA.

4. Cuiibl BHYTPEHHUE U BHELTHUE.

5. Llentp macc cucteMbl. CKOPOCTh LIEHTPA MACC. 3aKOH JBUKEHUS LIECHTPa Macc.

6. CornocTaBieHue BEIUYMH MPU MOCTYNATEIbHOM U BpalIATEIbHOM JBUKEHUSIX
(macca, myTh, CKOPOCTb, YCKOPEHHE, CUjla, pad0Ta, MOIIHOCTh, KHUHETUYECKAsl SJHEPIus,
MMITYJIbC, OCHOBHOE YpaBHEHUE JUHAMUKH).

7. Meton BekTopHBIX nuarpamm. CIoKeHHE JABYX TapMOHUYECKHX KoJieOaHUM
METOJIOM BEKTOPHBIX JUArPaMM.

8. Jlexkpement 3aryxanus. Jlorapupmuueckuii JEKpEMEHT  3aTyXaHHs
3aTyXarIMX KOJIeOaHuH.

9. KorepentHsle BoHBL. [ [pyHIMNI CynIepno3uuy BOJH.

10. UnaTepdepeniius 1ByX BOJIH.

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

12. UnTepdepeHiius MakCUMyM U MUHUMYM TPU CJIOKEHUU JIBYX KOT€PEHTHBIX
BOJIH.

13.3akoH /lanbpTOHA.

14.Cpennsis nnuHa cBoOogHOro mnpobera MoJjekynd. O(QQPeKTUBHBIA AHAMETP
MOJIEKYJI.

15.51BneHne TemIonpoBOAHOCTH. 3aKOH TEIIONPOBOAHOCTH Dyphe.

16.5Bnenne muddysun. Macca, mepeHocumas B mporecce Auddy3un (3aKoH
Qduka).

17.Buytpennee tpenue. 3akoH Hpr0TOHA AJ1s1 CHIIbl BHYTPEHHETO TPEHUSL.
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18. JlaMmunapHoe U TypOyJIEHTHOE TeUEHUS.
19. Cxema 1ukiia paboThl XOJIOUILHON MAIIIUHBI.

Bonpocwi 0na camocmosamenvHo2o usyuenus pazoena « NeKkmpoouHamuray

1. IlonsipHast MoJEKya, MEKTPUIECKUI MOMEHT MOJISIPHOU MOJIEKYJIBI.

2. HenonsipHass MoJIeKyna, DSJICKTPUYECKHMM MOMEHT U MOJAPU3YEMOCTh
MOJIEKYJIBI.

3. Pagnyc-BeKTOp LEHTpA TAKECTH MOJOKUTENBHBIX U OTPULATEIBHBIX 3aPsAI0B.

4. Dnextpuyeckuid aumnosb. HanpsskeHHOCTh Ha OCHM  JUIONA, HAa MPSAMOU
IIEPIICHIUKYJIIPHONU OCH JUITOJISL.

5. VYcmoBus paBHOBECHs 3apsiOB Ha NPOBOJHHUKE B JJIEKTPUUYECKOM IOJIE.
Pacnpenenenue 3apsa0B 110 TOBEPXHOCTH.

6. EMKkocCTb 1mapa.

7. DHEprusi CUCTEMBI TOYEYHBIX 3aPSI0B.

8. CBepXIpOBOJIUMOCTb.

9. 3akonsl Kupxroda.

10. CBs13b MEKy CKOPOCTBIO CBETA, IIEKTPUUECKON U MATHUTHON MOCTOSIHHBIMHU.

11. MarauTHast THIYKIMS HA OCH KPYTOBOTI'O KOHTYPa € TOKOM.

12. PaboTa rpu noBOpoTe KOHTypa C TOKOM B MarHUTHOM TOJI€.

13. OpOuTaibHBIA MarHUTHBIM M MEXaHUYECKUH MOMEHTHI. ['MpoMarHuTHOE
OTHOLIEHUE (BBIBOJ). MarHUTOMEXaHUYECKUE SIBJICHUS.

14. CoOcTBEHHBIE MEXaHWYECKUH (CITMH) U MAarHUTHBIA MOMEHTHI AJICKTPOHA.

15. XKecTtkue u Markue GeppoMarHeTHKH.

16. Touka Kropu. 3akon Ktopu — Beiicca nns eppoMarHeTukos.

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

18. Tok cmemenus. [moTHOCTH TOKa cMeleHus. [IT0THOCTh MOJIHOTO TOKA.

19. Hupkysanus BeKTOpa HANPsDKEHHOCTH MarHuTHOro noiisi H o 3amkHyTOMY
KOHTYPY C YY4ETOM ITOJIHOT'O TOKA.

Bonpocwt 0nsa camocmosimenvho2co uszyuenus pazoena «Onmuxa. Amommuas,
A0epHast U KBAHMOBASL (DUIUKA»

1. IITOTHOCTH SHEPTUU B AIEKTPOMArHUTHOW BOJIHE.

2. IINOTHOCTH MOTOKA SHEPTUHU B JIEKTPOMATHUTHOM BOJIHE.

3. aTeHCUBHOCTH cBeTa. CBSI3b CO CBETOBBIM BEKTOPOM.

4. JlaBneHue cBeTa Ha MOTJIOMIAIOLILYIO IOBEPXHOCTb.

5. Imockoe u cepudeckue 3epkaa.

6. SIBneHNE MOJTHOTO BHYTPEHHETO OTPAXKECHUSI.

7. JIuazpl. @opMyJia TOHKOM JIMH3BI.

8.CeeroBoi nOTOK. DYHKIMSA OTHOCHUTEIBHOW CHEKTPAJIbHON YyBCTBUTEIBHOCTH
riasa (PyHKIuUs BUTHOCTH).

9. Buapl CIEKTPOB: JIMHEWYATHIN, ITOJOCATHIN, CILTOIITHOM.

10. EcTecTBEeHHBIH CBET, MOISPU30BAHHBIN CBET, MIIOCKOCTh MOISPU3ALIIY.

11. Bpamienue miocKoCTH NOJSIPU3ALMH BEILIECTBAMU IIPH IMPOXO0XKIECHUH CBETA.

12. ®otoH. Macca, sneprusi, umiysbe. OCHOBHBIE CBOMCTBA (POTOHA.
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13. CxopocTth aBukeHust GOTOHA B BEIIECTBE.

14. JlaBneHue cBeTa Ha MOTIOMIAOILYIO U OTPaKaroU[y0 TOBEPXHOCTH.

15. KopriyckynsipHO-BOJTHOBOM Ayajii3M CBOWCTB BEILIECTBA.

16. Beruuciauth I1JIMHY BOJIHBI JIe bpoilis yacTuibl Maccoi 1 r, ABMKyIIEHcsS co
ckopocThio 10 M/c.

17. KakoBa HEONpPeAEIEHHOCTh KOOPJAUHATHI 3JIEKTPOHA B 3JIEKTPOHHO-TYYEBOU
tpyoke (V=10% m/c; v=10° m/c; m=9,11-10"* kr)?

18. KakoBa HeomnpeAeieHHOCTh CKOPOCTH 3JIEKTPOHA B aToMe Boaopoaa? Paszmep
aroma 1070 m.

19. Uem 00BsICHSIETCA HEOTIPEACIEHHOCTD YaCTOThI U3ITyUeHUs v ?

20. YacTuupl OIMHAKOBOM MPUPOJBI B KIIACCUYECKOW U KBAHTOBOW MEXAHUKE.

21. Monenu sigpa.

3.6. IIpoMexyTOUHASI aTTEeCTALMS

Llenv nposedenus npomexcymounon ammecmayuu. OLEHKA KOMIETEHIUN
(KOHTpOJIb 3HAHWI, HABBIKOB, YMEHMI), MOJIY4YEHHbIX OOydYalOIIMMCA B MHpolecce
oOy4eHHsl, HUX COOTBETCTBHS TPEOOBAHMSIM TOCYHApCTBEHHBIX, (DelepanbHbIX
rOCyJAapCTBEHHBIX O00pa30BaTENbHBIX CTAHJAPTOB BBICIIETO 00pa3oBaHUs IS
BBIHECEHUS PEIICHUs] O MPOAOHKEHUH OOYYEHUS WM MPEJOCTABICHUH BO3MOKHOCTH
IIOBTOPHO IPOWTH aTTECTALMIO; OLEHKN KauyecTBa OpraHM3alMM y4eOHOro mpolecca U
BBIPAaOOTKH HEOOXOJUMBIX KOPPEKTUPYIOIINX ACHCTBUH.

3.7 UtoroBasi aTrecranus

KonTtpons 3a ocBoennem jucuuiuinHbl «®u3nka» W OLIEHKA 3HaHUM
oOyJaroluxcsi Ha 3a4eTe MPOU3BOAUTCS B COOTBETCTBUU C [lonoxeHnem o Tekyliem
KOHTPOJIE YCIIEBAEMOCTH U IPOMEXKYTOUYHOM aTTecTalMu oOydaroluxcs 1o
oOpa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO OOpPa30BAaHUS, YTBEPHKICHHOM pEIICHUEM
yueHoro coBera ®I'BOY BO «Caparosckuii 'AY» ot 18.06.2014, mpotokoi Ne7.

Bun arrecranum B COOTBETCTBHM C Y4Y€OHBIM IUIAHOM MO CHELUAIBHOCTH
27.03.02 YmpaBieHne KaueCTBOM B IEPBOM CEMECTPE — IK3aMEH.

[lenr  mpoBeaeHHs  WTOTOBOM  aTrTeCTallud —  ONPENENUTh  CTENEHb
c(hOPMHUPOBAHHOCTH CIEAYIOIIEH KOMIIETEHUUH: «CIIOCOOHOCTh K CaMOOpPraHU3alui 1
camooOpazoBanuto» (OK-7);

B Ounerax oTCYyTCTBYIOT MPAaKTUYECKUE (PaCUETHBIC) 3a1aHHUS.

TemaTHnka BOIIPOCOB, BLIHOCHUMbIX HA 3K3aMCECH

1. Mexanuueckoe JBmxeHue. [lepemenenue, TpaeKTOpUs U MPOUICHHBINA MYTh.
CKopoCTh U YCKOpPEHHE.

2. JIBmkeHue MaTepuasbHONU TOYKH IO OKPYKHOCTH.

3. PaBHOMeEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE.

4. OcHOBHbIE 3aKOHBI IMHAMUKH (3aKoHbI Hpl0TOHA).

5. BpamarenbHoe ABUXKEHHE TBEPAOTO TeA.

6. KonebarenbHoe  nBmwkenue. [apmoHnueckwe  KoneOaHMS W HX
xapakTepucTuku. Gu3ndeckuil 1 MaTeMaTUYECKUA MasSTHUKU.

7. Mexanuueckue BodHBL. [IpomonbHble W momnepeyHbie BOJHBI. CKOpPOCTh U
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JUTMHA BOJIHBI. Y paBHEHUE BOJIHBI. 3ByKOBBIE BOJIHBI.

8. 3aKkoH BCEMHUpPHOIO TATOTEHHUs. ['paBUTAlMOHHAS MOCTOSIHHAs. Y CKOpEHUe
CBOOOJIHOTO MaJICHHS.

9. 3akoHBI U3MEHEHUS U COXPAHEHUS UMITYJIbCA.

10. JlaBnenne B  KUAKOCTH M raze. l[wuapocratuueckoe  JaBlCHUE.
['mnpaBnuueckui nmpecc.

11. 3mepeHnue naBiieHus. 3aKOH Apxumena. AproMeTpsl.

12. YpaBHeHue Hepa3pbIBHOCTH CTpYH. JInHum Toka. MaeanbHas KUIKOCTb.

13. YpaBuenue bepnymnu. U3mepenue ckopocTH IBUKECHHUS KUIKOCTH.

14. PeanbHble )KUJIKOCTH. BsA3kocTh (BHYTpeHHEe TpeHue). YpaBHeHue HproToHa
JUTSI BI3KOTO TPEHHS.

15. JlamunapHoe u TypOyneHTHoe Teuenue. Yucno PeitHonbaca.

16. ®opmyna Ilyazeitng. JIBwkeHue Ten B BA3KOM >kuakoctu. 3akoH CTokca.
Meron Ctokca U BUCKO3UMETPA ONPEETICHUS BA3KOCTU KUIKOCTH.

17. BuytpenHee naBieHue B kuinkocTd. [loBepxHocTHOe HatskeHue. Cuia
ITOBEPXHOCTHOTO HATSHKEHUS.

18. JlononaHUTENbHOE JABJIEHHE IOJ WCKPUBICHHOW MOBEPXHOCTHIO >KHJIKOCTH.
®opmyna Jlamaca.

19. CmauuBanue u HecMmauuBanue. KanuuisipHele siBieHus. BoicoTa momHsITHS
XKUJKOCTU B Kanwuisipe. @opmyna bopemnu-Kropena.

20. Monekynsapaas ¢usuka. OcHoBHbIe mojokeHus MKT. Cuma m sHEprus
MOJIEKYJIIPHOTO B3aUMOJIEUCTBUS. ArperaTHble COCTOSIHHSI BEIIECTB.

21. DkcriepuMEHTANbHBIE Ta30BbIE 3aKOHBI. 3akoHBI boiins-MapuoTTa. 3akoH
I'enn-JIroccaka.

22. YpaBHEHHE COCTOSIHHS HWcaNbHOTO Trasza. 3akoH Kiameiipona. YpaBHeHue
Knaneiipona-MeHneneena.

23. OcuoBHoe  ypaBHenue MKT. Cpennas  KBaapaTuyHas  CKOPOCThb
IIOCTYTIATEJILHOTO ABMKEHUS MOJIEKYJ. Y paBHeHHe Knay3uyca.

24. CnenctBus u3 ocHoBHoro ypaBHeHuss MKT. VYpaBuenue bonbsiimana.
Cpennsist KBaapaTUuyHasi CKOPOCTb.

25. CraTucThueckue pachnpeesieHus. 3akoH MakcBemia o pachpeleieHuu
MOJIEKYJ1 MJI€aJbHOIO Tra3a IO CKOpPOCTSM TEIUIOBOIO JBMXKEHHMS M (QYHKIHUS
pacnpeaenenus Makcgsesuia. OneiT LlTepHa.

26. SIsnenue mepeHoca B razax. CpemHssi IJTuHA CBOOOHOTO TPpoOera MOJICKYI.

27. Iudpdysus. Koapdunment nuddysun.

28. TennonpoBoaHOCTh. YpaBHeHUE Dyphe. KoaddhunmenT TernmonpoBoaHOCTH.

29. BayTtpennee Tpenue (BI3kocThb). 3akoH HetoTona. Koadduiment BszkocT.

30. OcHOBBI TepMOAMHAMUKHU. TepMoarHaAMUYECKUE Mpoecchl. Ynucao creneHei
cB000bI. KuHeTnueckast sHeprus MosieKkyJl. BHyTpeHHsis sHeprus rasa.

31. KonnyecTBO  TEMIOTHL.  TeIIOEMKOCTb. YJelbHas W MOJIEKYJsSIpHas
TEIUIOEMKOCTh. YpaBHeHHe Maliepa. DU3UUECKUM CMBICI MOJEKYJSAPHOM Ta30BOU
ITOCTOSIHHOM.

32. [lepBoe Hauanmo TepMoauHamuKku. Paborta, coBepiiaeMas TpU HM3MEHEHUU
o0Bbema rasa.

33. Anuabatnueckuii mpomecc. 3akoH Ilyaccona. Ilpumeps agmabatruecKux
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POLIECCOB.

34. Iuxn Kapno. Cxema TeroBoit mamunbl. K.I1. /], TenioBoit ManuHsbI.

35. Bropoe  Hauano  tepmoauHamukd.  CylIHOCTH ~ BTOPOTO  Hayala
TEPMOIMHAMUKHU.

36. Ourponusi. OOpatumble W HeoOpaTuMble mpoiecchl. HepaBeHCTBO
Knaysuyca. CratucTuueckuii CMBICH JHTPONUU. TpeThe Hayallo TEePMOJUHAMHUKHU
(bopmyna Hepucra-Ilnanka).

37. Peanbupiii  ra3. Cuia ¥ MOTEHIHMANbHAS DHEPrUS  MOJEKYJISIPHOTO
B3anMOJECUCTBUA. YpaBHeHUE Ban-nep-Baanbca.

38. Ombir  Duaproca. Kputuueckas Temmepatypa. BHyTpeHHsis sHeprus
peanbHOro rasa.

39. dazoBble paBHOBecHs U (Pa30BbIe Mepexo/ipl. Pa3z0oBbIe MEPEXOIbI IEPBOTO U
BTOPOIO poJia.

40. [Quarpamma coctosiHusi. Kputudeckas TpoiiHast TOYKa BOJIBI.

41. Tepnoe  coctosiHue  BemiectBa.  CTpoeHue — KpUCTaLIOB.  THIIBI
KPUCTAJUIMYECKUX PEHIETOK: aTOMHbIE, MOHHbIC, METAUIMYECKHUE W MOJEKYJISIPHbBIE
KpHUCTaJUIbI.

42. DnekTpuueckoe IMoJie U €ro  XapakTepUCTUKU.  HampsikeHHOCTb
AIEKTPUUECKOTO TOJIS.

43. 3aK0oH B3aMMOJICUCTBHS DJICKTPUICCKUX 3aPSIOB.

44, Pabota Mo mepeMeNnieHUI0 3apsjia B JJIEKTpuYeckoM moje. [loTeHunan u
Pa3HOCThH MOTCHIIUATIOB.

45. Teopema Octporpaackoro-I'aycca u ee mpuMeHEHHE.

46. HanpsokeHHOCTh — DJIEKTPUYECKOTO  TOJiA  OECKOHEYHOW  pPaBHOMEPHO
3apsSKCHHON HUTH.

47. Hampsyk€HHOCTb  DJIEKTPUYECKOrO0  MOJsl  OECKOHEYHOW  PaBHOMEPHO
3apsHKEHHOM TUIOCKOCTHU U JIBYX PA3HOMMEHHO 3apsiKEHHBIX TUIOCKOCTEH.

48. MOMEHT CHJIBI © MOMEHT MHEPITUH.

49. OusnvecKkuil 1 MaTeMaTUIECKUN MasSTHUKH.

50. KocMuueckue CKOpOCTH.

51. 3akoH coxpaHEHUs MOMEHTa UMITYJIbCA.

52. HekoTtopsle puiioKeHus: ypaBHeHUs bepHyuim.

53. Kunerudeckasi sHepTus BpalIaloIIErocs Tena.

54. TloTeHiuanbHas SHEPTUs BPAIIAOIIETOCs Tea.

55. TennoBas mammna. [{ukn Kapno. Koaddumuent nonesnoro peictBus
TETUJIOBOM MAIIIMHBI.

56. DHTponus.

57. Hekortopble mpuiioKeHUs: ypaBHeHUs] bepHyuiu.

58. ®usnueckuil CMbICI MOJIIPHOM ra30BOM MOCTOSTHHOM.

59. Pacnpenenenre MOJIEKYJI IO CKOPOCTSIM.

60. Cpenusis nivHa cBOOOIHOTO MPOOETa MOJICKYJI.

61. DnexkTpruyeckasi eMKOCTb.

62. PaboTa 11 MOIITHOCTH JECKTPUIECKOTO TOKA.

63. OCHOBBI 2JIEKTPOHHOU MPOBOMMOCTH METAJIOB.

64. [lonsiTHE O KBAHTOBOU JIEKTPOHHOUW TEOPHUH MPOBOAUMOCTH.
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65.
66.
67.
68.
69.
70.
71,
72,
73.
74,

DIEKTPONPOBOASAIINE CBOWCTBA TEIL.

[TIpoBoauuku. [TomynpoBogHUKH. JIUAIIEKTPUKH.

OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTUKH.

OcHoBHbIE TOHATUS (POTOMETPHH.

3aKOHBI OTPAKEHUS U IIPEIIOMIICHUS CBETA.

SIBNEeHUs MOJIHOTO BHYTPEHHETO OTpaxkeHus. Pegpakromerp.

[TocTpoenue n3o6paxeHus B BHIMTYKJIOHN JnH3e. DopMyia JIMH3HI.

BonnoBeie cBoiicTBa cBeTa. CKOPOCTh CBETOBOW BOJIHBI.

Hucnepcust cBeta. CHEKTpbl HCITYCKaHUS U CIEKTPBI MOTJIOIIECHHUS.
EcrectBeHHBII W NOJAPU30BAaHHBIA  CBET.  MeTOmbl  MOJIy4eHUs

IMOJIAPU30BAHHOI'O CBCTA.

75.
76.
77,
78.
79.
80.
81.
82.
83.

JIBoriHOe nmyuenpenomnenue. [Ipusma Hukos.

3akon Maitoca u 3akoH bproctepa.

Bpamenue nnockoctu nonsipuzanuu. [lonspumeTpsl.

Macca u umnynbsc poToHa.

3akoH Mamtoca u 3akoH bprocrepa.

Nurepdepennus cBera. KorepeHTHbIE HCTOUHUKH M METOJIbI UX.

Hudpakuus cBeta, Tudpakiiys OT OJTHON U MHOTHUX IIIEJIeH.

Pa3pemaemast ciocOOHOCTb ONTUYECKUX TPUOOPOB.

®dotorddext. Padotet CroneroBa mo BHemHemy ¢oTodddexty. Dopmyna

DliHIITeNHa U1 BHEIIHEro poTtodddexta u o0bsicHeHrne 3aKkoHOB CTOJIETOBA.

84.

AOCOJIOTHO 4YepHOE TeJio. 3aKOH H3JIy4eHHUs aOCOJIIOTHO YEPHOro Tea.

JIromuHecneng. Buasl mroMuHeCIIEHIINT. 3aKOHEBI JJIOMUHECIIEHITNH.

85.
86.

Hasnenue ceera. OnbiThl JIeOeaena.
OmneiTel Pesepdopaa nmo paccesnuro anbpa-yactuu. Mogenu aroma TomcoHa

u Pezepdopaa. ITocrynarer bopa.

87.
88.

Crpoenue sinpa. DHeprus cBA3u sapa. M30Tormsl.
EcrecTBeHHass paanoakTUBHOCTh. BuAbl paJlMOaKTUBHOTO pacnaja. 3aKOHbI

cMmerieHus npu anbda u 6eta pacnagax.

89.
90.

SnepHble peakiuu, 1eeKT MacChl U SHEPTHUS SIIEPHBIX PEAKIIUH.
KonebaTenbHbiit KOHTYp. DIEKTPOMArHUTHBIC BOTHBI.

Oo0pa3zen 3x3aMeHAIIMOHHOI0 OUJIeTa

MMHUCTEPCTBO CEJIBCKOI'O XO35MCTBA POCCHUMCKON ®EJEPAIINN

denepanbHOE roCcy1apCTBEHHOE 00pPa30BaTEIbHOE YUPEKIACHNE
BBICIIET0 0Opa30BaHus

«CapaToBcKkuii rOCyIapCTBEHHBIN arpapHbiil yHuBepcutetr umenn H.M. Basuiioay»
KA®DE/IPA «uxenepHas (pu3mka, 3JIeKTpooOOPYI0BAHUE U IIEKTPOTEXHOJIOTUN

3K3AMEHALII/IOHHBH7I BWJIET Ne 29
0o qucHuIuinae «u3nka

1. MarautHoe mojie. MaruuTtHas HHAYKOWA, TPUHOUIT CYIICPIIO3UIIUN MATrHHUTHBIX
ronieii. CuaoBbIe JIMHUM MarHUTHOTO TTOJIS.
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2. Bropoe Hauano TepMoAHAMUKHU (pa3indHble (POPMYITUPOBKH).

3. PapuoaktuBHOCTh. Asb(ha- u 6eTa- pacnaabl saep. 3aKOH paIMOaKTUBHOTO pacraja.
4. Jluck maccoil 2 Kr Katurcs 0e3 CKOJIbKEHHS MO TOPU3OHTAIBHOM IMJIOCKOCTH CO
CKOpOCThIO 4 M/c. HaliTh KUHETUYECKYIO YHEPTHUIO JTUCKA.

3aB. kadenpoii Tpymkun B.A.
OnoOpenHo Ha 3acemannu kKadeapsl mpotokon Ne ot . . T.

3.8 TecToBBIC 321aHUA

Pa3paGoTansl  TecTOBbIE  3aJaHuUs 1O  pa3IMYHBIM  pasfenam  (QU3UKH,
UCIIOJIB3YIOIIMECS IS 3aKpervieHus:  00ydarouuMmucs OCHOBHBIX  pa3/ieliOB
POWIEHHOTO MaTepuarna.

Hwuxe npuBeeHbl TUIOBBIE TECTOBBIE 33/IaHUS IPU U3YYEHUHU Kypca « DU3UKay.

l.TaHFeHHI/IaHBHOG YCKOPCHHC XapaKTCPU3YCT:

1) HN3MCHCHHUC CKOPOCTH II0 BCIIMYHNHC 2) HN3MCHCHHC CKOpOCTH I10
HAIIPaBJICHUIO,
3) HU3MCHCHHUC CKOPOCTHU B CAMHUITY BPCMCHHU 4) N3MCHCHHUC CKOPOCTH U IIO

BEJIMYMHE U 110 HAIIPABJIICHUIO
2. VYTBepxkaeHue, UYTO MaTepUaJbHAs TOYKA IIOKOUTCA WU  JABUKETCS
MPSMOJIMHEMHO U PABHOMEPHO, €CJIM Ha HEE He ACHCTBYIOT ApyTUe Tena:

1) BepHO npu JTHOOBIX YCIOBUAX, 2) BEPHO JUIsl HEUHEPLMAIBHBIX CUCTEM OTCYETA;
3)BepHO JIsi MHEPIMAIBHBIX CUCTEM OTCYeTa 4) BEPHO MPU MaJIO CKOPOCTH TOUKHU
3. Ha teno, nBmxynieecs: BIOJb OCH X, IEMCTBYET CHJIA, U3MEHSIONMIASCS IO 3aKOHY

F =3x?+3 H. Pa6ora cuibl Ha IEPBBIX JBYX METPAXx IIyTH PaBHA

1) 10 Tx 2) 14 IIx 3) 16 Ix 4) 32 JIx

4. Tlpu Ttemneparype 36° C cpenHsas KBaapaTH4Has CKOpocTh Moiiekyld O
OTJIMYAETCS OT CpeliHel apu(pMeTHIecCKo CKOPOCTH 3TUX MOJIEKY B ... pa3

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

5. Ilpu anmabatuueckoM cxaTUM 2 MOJIEH WICaJIbHOTO OJHOATOMHOTO ra3a €ro
temneparypa nosbicuiack Ha 10 K. Pabora, coBepiiaemast HaJ ra3oM Mpu TakoOM
CKaTUH, paBHA

1) 166 Ix  2)250 [k 3)375 dx 4)415 Ix

6. Kak m3MeHuTCs cuiia KyJIOHOBCKOTO B3aMMOJACHCTBHS JIBYX TOUYEUHBIX 3apsIOB,
€CJIM PAaCcCTOSTHUE MEXAY HUMU YMEHBIIUTH B TPU paza?

1) yBenuuures B 3 pa3za 2) ymeHbIIUTCS B 3 pasa

3) yBenuuutes B 9 pa3z 4) ymeHbIuTCs B 9 pas

/. TlmacTuHbl TUIOCKOTO KOHIEHCAaTOpa HW30JUPOBAHbI JPYr OT Jpyra ClIoeM
muanekTpuka. Konpencarop 3apsbkeH o mnoteHiuana 1| kB u oTkimrodeH ot
VMCTOYHMKA HarpspkeHus. ONpenenuTh AUIEKTPUYECKYI0 MPOHULAEMOCTb, €CIIU
IIpU €ro yAAJICHWH Pa3HOCTh NOTEHIHMAIOB MEXAY IUIACTHHAMHM KOHJEHCATOpa

BO3pactaet 10 3 kB.
1) 0,3 2)3 3)6 4)9
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8. Awmmnepmetrp umeer compotuieHue 200 Om u npu cuie Toka | =100 MKA
CTpeJiKka OTKJIOHsSeTCs Ha Bcro mikainy. Kakoe n00aBOYHOE CONMPOTUBIIECHUE HAJO
MNOJKJIIOYUTh, YTOOBI MPUOOP MOKHO OBUIO MCHOJB30BATh KakK BOJIBTMETP MAJIs
U3MepeHus HanpsikeHus 2 B?

1) 19,8 kOm 2) 198 Om 3) 1,98 MOwMm 4) mpubop Hemb3s
UCIIOJIb30BaTh KaK BOJBTMETP

9. JIBe mpOBOJIOKK OJAMHAKOBOM JUIMHBI U3 OJTHOTO U TOTO K€ MaTepHala BKIIOUEHBI
MOCJIEIOBATEIBHO B 3JIEKTPUYECKYIO Lienb. CeueHne nepBoi NPOBOJIOKH B TPU pasa
0oJbIle cedyeHus: BTopoil. KonmnuecTBO TEMIOTHI, BRIACISIEMOE B €IUHUILY BPEMEHH
B IIEPBOM MPOBOJIOKE,

1) B 3 paza 6ombiie, uem Bo BTOpoif, 2) B 3 paza MeHbliie, 4em BO BTOPOIi,

3) B 9 pa3 6ombliie, yem Bo BTOpoii, 4) B J3 pa3 MEHbILIE, YEM BO BTOPOI.

10. DnekTpoH W TNPOTOH BIETEIM B  OJHOPOJAHOEC MArHUTHOE TOJIE
NEPIEHANKYIAPHO BEKTOPY MAarHUTHOM HMHAYKIMH CO CKOPOCTSIMH U U 20
COOTBETCTBEHHO. (THOILIEHUWE MOIYJIA CHJIbI, JIEHCTBYIOIIEW Ha DJEKTPOH, K
MOJIYJIIO CHUJIBI, ACMCTBYIOIIEH HA MPOTOH, PABHO

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

11. Tlo nByM /UIMHHBIM  TapaUIENbHBIM TMPOBOJAM TEKyT TOKH B
IIPOTHBOIIOJIOXHBIX HampapieHusax, npuyeMm |, =21,. Paccrosuue mexay HUMU

paBHO a. TOUKM B KOTOPBIX MArHUTHOE MOJI€ PABHO HYJIIO HaXOASATCA:
1) Ha mpsiMoi, KOTOpast MapajUiebHa MPOBOIAM U HAXOJMUTCS CIIpaBa OT Toka |, Ha

paccTossHMM X =a OT TOKa |, u Ha paccrosHMM X+a OT Tokal,

2) Ha psAAMOM, KOTOpas MapajuielibHa IMPOBOJIaM U HaXOJUTCS Ha PACCTOSIHUU X =a
or Toka |,mu Ha paccrossHun X=0 oT ToKa |, ;

3) Ha pacCTOSHMM X =a OT MEpBOro MPOBOJAA MU HA pPACCTOSSTHUUM X=4a OT
BTOPOTO MPOBOJIA;

4) Ha pacCTOSIHUM X =a OT BTOpPOro MpOBOJIa U HAa PACCTOSIHUM X+ 2a OT
HepBOro NPOBOIA

12. SIBnenue ycuiieHHUS WIM OCJIA0JICHHs KOJeOaHWl MpH HAJIOKEHUU JBYX WITU
00J1ee KOTEPEHTHBIX BOJIH HA3bIBACTCSA

1) mudpakumeit, 2) nonspusanuei, 3) uarepdepennueii, 4) GoTorNEKTPUIESCKUM
addekTom, 5) nucnepcuei.

13. Ontuueckas pa3HOCTh XOZa BOJIH OT JABYX HWCTOYHHUKOB B HEKOTOPOW TOYKE
paBHa 0,660 mxM. Kakum Oyner pesynbrar uHTep(dEpEHIIMU B 9TON TOYKE, €CIU
uMHA BOJIHBI a) 440 HM 0) 660 HM

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

3) B ciayyae a) MaKCUMYyM, B ciiy4yae 0) MUHUMYM,

4) B cnyyae a) MUHUMYM, B cliydae 0) MaKCUMYM.

14. Tlepuon nudpakuronHod pemerkud 2,5 MKM. CKOJIbKO MaKCUMyMOB OyaeT
COJIEpKaTh CIEKTP, OOpa3yIOUIUiiCsS MpHU TMaJeHUH Ha PEIIETKY CBETa C JJIMHOU
BOJIHBI 600 HM

1)9 2) 8 3)7 4) 4
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15. Ecnu Temneparypy aOCOJIFOTHO YEPHOTO Tejda YMEHBIIUTH B 4 pasa, TO IJIuHA
BOJIHBI, COOTBETCTBYIOIAs MAaKCUMYMY MCITyCKAaTE€JIbHOW CIOCOOHOCTHU U3ITyYEHHUS
a0COJIIOTHO YEPHOTO Tea

1) ymeHnpmuTcs B 4 pasa; 2) YMEHBIIIUTCS B 2 pa3a;

3) yBenuuutes B 6 pas; 4) yBenuuuTCs B 4 paza

16. Dueprus dotona, nornomieHHoro npu ¢otosrddexre, paBHa E. Kunernueckas
SHEPrusi JJEKTPOHA, BBUIETEBIIETO C MOBEPXHOCTH HTOTO MeETallla IMpHU
dotorddexre,

1) 6onbmie E  2) menbiie E  3) paBua E
4) moxeT ObITh OOJIBIIE WIIK MEHbIIE E NpH pa3HbIX yCIOBUIX
17. Uemy paBHa SHEpTHsI, Macca U UMITYJIbC ()OTOHA JIJIsl PEHTTEHOBCKUX JTydei
(v=1018 I'm)?
A. 6,62*%107 JTx; 7,3%1033kr; 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*%107% JIx; 7,3*1073%kr; 2,2*10 2° kr * M/c
. 6,62%107° Ix; 7,3*10%kr; 2,2*%10 %" kr * m/c
18. UTto oarHaKOBO Y aTOMOB Pa3HBIX U30TOMOB OJHOTO XUMUYECKOTO JIeMEHTA U
YTO Y HUX Pa3Iu4HO?
A) OTMHAKOBBI 3aPSJIbI M MACCHI SEP, PA3TUIHBI XUMUYECKHE CBOWCTBA
b) onuHAKOBEI 3apsiAb AP, PA3TUIHBI MACCHl I XUMUYECKHUE CBOMCTBA
B) onuHAKOBEI 3apsabpl AAEP U XUMUYECKHAE CBOWCTBA aTOMOB, Pa3JIMYHbBI MacChI
anep
I') onHAKOBBI MAaCCHI SAEP M XUMUYECKHE CBOWCTBA, PA3IUNIHBI 3aPSIbI sIICP

19. Kakas n07s paArOaKTUBHBIX SIep OCTAHETCS HEpacHaBIICHCS Yepe3 MHTEpBaI
BpPEMEHU, paBHBIN JBYM MepHoaM ToJrypacmaja’?

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

20. B pe3ynbTare peakiiuu CUHTE3a siApa ACHTEPUS C SIPOM v Z oOpazyetcs sSapo
0opa 1 HEUTPOH B COOTBETCTBUU C PEAKIIUECH:

—IH I ;"Z » ;DB I [l;,n_
KakoBsl MaccoBoe unciio X u 3apsan Y (B €IMHUIAX DJIEMEHTApPHOTO 3apsjia) sapa,
BCTYIIUBIIETO B PEAKLHUIO C IeUTEpHEM?
1) x=11, Y=5 2) X=10, Y=5 3) X=9,Y=4 4) X=10, Y=4
4. MeroauuyecKkue MaTepHAJIbl, ONpeleJsIole NpoueAypPbl OLECHHUBAHUSA
3HAHMii, YMeHMii, HABBIKOB U (WJHM) ONbITA JESATeJbHOCTH, XapaKTepPU3yIIIUX
JTanbl (POPMUPOBAHUA KOMIIETEHIIM A

Kontponbs pesynbraTtoB 0OO0yueHHs, OTaroB W ypoBHA (opMupoBaHUs
KOMIETEeHIU 1o jaucuuiuinHe «®dusnka» OCyIIeCTBIsETCS Yepe3 MPOBEICHUE
BXOJ/IHOTO, TEKYIIETO, pPyOEKHBIX, BHIXOAHOTO KOHTPOJIEH M KOHTPOJSI CaMOCTOSTEITLHON
paboTHI.

DopMBI TEKYIIETO, TPOMEKYTOUYHOTO U UTOTOBOTO KOHTPOJISI U KOHTPOJIbHBIE
3a/1aHus JUIs TEKYIIEro KOHTPOJIsl pa3padarbiBaroTcs kadeapoit ucxoast u3 crenupuku
JTUCHUTUIMHBI, U YTBEPKAAIOTCS Ha 3aceTaHNU Ka(eapshl.
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4.1 Kputepum OUEHKH 3HAHMM,

ACATECJIbHOCTH,

XapaKkTepu3yImuX JTamnbl

YMeHHUi, HABBIKOB W (WIH) ONbITA
¢GopmupoBaHuss KOMIETEeHUMH B

npouecce 0CBOEHHs 00pPa30BaTeJIbLHOI MPOrPaMMbl

OnucaHue IIKaiabl OLICHUBAaHUA OOCTHXCHHUA KOMHGTCHL{I/Iﬁ o AWUCHUINIMHE MPUBCACHO B

Tabymue 6.

YpoBeHb
OCBOEHUS
KOMIIETEHII
uu

OTMeTKa 10 NATHOAIBHON

CHCTEMCE

(mpoMexxyTo4yHas aTTecTarus)*

Omnucanue

B8bICOKUIL

«OTJIMYH
o»

«3a4YTCHO
»

«3a4TEHO
(oTIIMYHO)»

OOyvarommiics ~ OOHApyXHJI  BCECTOpOHHEE,
CHUCTEeMAaTUYECKOe U IIy0OKoe 3HaHHE y4eOHOTro
MaTepuaiga, yMeeT CBOOOJHO  BHINOJHSTH
3aJaHusl, MPEeIyCMOTPEHHbIE  IPOrPaMMON,
YCBOWJI OCHOBHYIO JIUTEPATypy M 3HAaKOM C
JOTIOTHUTEIILHOM JTUTEPATypO,
pEeKOMeHI0BaHHOHM Iporpammoi. Kak mpasuiio,
oOyJaromuiics MPOSIBIISIET TBOpUYECKHE
CIIOCOOHOCTH B TIOHUMAaHHMH, U3JIOKECHUU U
MCIOJIb30BaHUU MaTepuaiia

Oazoentil

«XOpOoI1I0
»

«3a4YTCHO
»

«324TEHO
(xopor1o)»

OOyuaromuiicss OOHApYXHJI TIOJIHOE 3HAHUE
y4eOHOTO Marepuaia, YCIHCIIHO BBIMOIHSIET
IpeNyCMOTPEHHBIE B IIpOrpaMMe  3aJaHud,
YCBOWMII OCHOBHYIO JUTEparTypy,
PEKOMEHIOBAHHYIO B IIpOrpaMme

nOpo2oe6ulil

«yJIOBJIETB
OPUTEIBHO
»

«3a4YTCHO
»

«324TEHO
(ynoBieTBo
PHUTEIBHO)»

OOyuaromumiicss oOHapyXWJI 3HAHUST OCHOBHOTO
ydeOHOro Marepuaia B o0beMe, HE00X0IMMOM
JUTSL ajbHeiel yuedbl u mpeacTosieil padoThl
Mo MPOQECCHH, CIPABISICTCS C BBIOJTHEHUEM
MPAKTUYECKUX  33JaHUl, TMPEAYCMOTPEHHBIX
IIPOrpamMMoOii, 3HAKOM C OCHOBHOM JINTEPaTypoH,
PEKOMEH/IOBAaHHOM  MPOrpaMMOM,  JOMYCTUI
MOTPEITHOCTH B OTBETE HA DK3aMEHE M IPH
BBITIOJTHEHUH JK3aMEHAIMOHHBIX 33/JaHUi, HO
oOjlajaeT HEOOXOOMMBIMU 3HAHUSIMH IS HX
yCTpaHEHUs O] PYKOBOJICTBOM MPEMNOIaBaATENS

«HEYJOB-
JIETBOPH-
TEABLHO»

«HC
3a4TCHO»

«HE 3a4TEHO
(HeynoBmeT-
BOPUTEIIHHO)»

OOyuatomuiics oOHapyKuI MpoOebl B 3HAHUAX
OCHOBHOTO y4eOHOro MaTepHuana, JIOMYyCTHI
OPUHIUINHUATIBHBIE OIIMOKM B BBIIOJIHEHUH
NPEIYCMOTPEHHBIX TPOTPaMMON TPAKTUIECKUX
3aJJaHUH, HE MOKET MPOAOJDKUTH 00ydYeHUE WU
MIPUCTYIIATH K npodeccroHanbHOM
JeSITeTbHOCTH M0 OKOHYaHWU 00pa3zoBaTeIbHOM
OpraHuzaium 0e3 JONOJIHUTENbHBIX 3aHATUH

4.2.1. Kputepuu OlleHKH BXOJIHOT0 KOHTPOJIS
[Ipu oTBeTe Ha BOMpOC 00YYAIOIIMNACS 1EMOHCTPUPYET:
3HAHUSI: TIOJYYCHHBIC B IIKOJIE M COXPAHUBIIMECS HA JAHHBIII MOMEHT
yMeHHus: paboTath ¢ (hopMysaMu, OCYHIECTBISATh IEPEBOJ PA3MEPHOCTEMN
BJIa/leHHe HABBIKAMHU: MaTEMaTUYECKUX PACcUeTOB
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Kputepuu onieHKH BXOJHOT0 KOHTPOJIA

OTJIMYHO oOyJaronuics: JIeMOHCTPUPYET:
- TOJHOE 3HaHWE MaTepualia U3YYeHHOTO B IIIKOJIE
XOpOIIo oOydJarontuics J1eMOHCTPUPYET:
- YaCTUYHOE 3HAHUE MPOWUIEHHOTO B IIIKOJIC MaTepuasa, JOIMyCcKaeT
HeOOJIbIIINE OINOKU
Y/I0BJIETBOPHUTEIHLHO o0yJaronuics: JIeMOHCTPUPYET:

- n30uparebHOE 3HAHUE NMPOUICHHOTO B IIKOJIE MaTepralia, TOIMyCKaeT
CEpbE3HBIC OMUOKHU

Hey/10BJIETBOPHUTEIHLHO

oOydJaronumcs:
- HE OBJIAJIE] 3HAHUSIMHU IIKOJIHHON MTPOrPaMMBI

4.2.2. Kputepum o1leHKH JIaDOPATOPHBIX PadoT
[Tpu BeIMONHEHUH Ta00PATOPHBIX PAOOT 00YYAIOLINICS JEMOHCTPHPYET:
3HAHHUSI: TEOPHUU pa3zena GU3UKH, KOTOPOMY COOTBETCTBYET JaHHas paboTa
YMEHHSI: TPaMOTHO ITPOBECTH SKCIIEPHMEHT U CHATD IIOKa3aHUs ¢ IPUOOPOB
BJa/IeHHe HABBIKAMH: pAacueTOB OKCIIEPUMEHTAIBHBIX JAHHBIX, ampolaluyu  pe3ysIbTaToB

OKCIICPUMCHTA.

Kpurepun onieHKH BbINOJHEHUS JA00PATOPHBIX padoT

OTJIMYHO

[IpaBunsHoe opopmuenue padboTel. CoOII0AEH TOPSATIOK BBHITTOJIHEHHS
paboTsl. Bee pe3yabpTaTsl H3MEpEeHUit 3anicalbl BEPHO U € YIETOM
norpemtHocTy. [IpoBeneHbl npaBuIbHBIE PACUETHI C YYETOM MOTPEIIHOCTEN.
VYuTeHbl pa3MEpPHOCTH BEIWYHH. Bee pe3ynbTaTsl H3MEpeHUi U BBIYUCIICHUI
3aHECEHBI B Ta0JIMIly ¢ COOJII0IEHUEM 0003HAUYEHUIN U pa3MEPHOCTH BEIMYMH.
B urore cienaH BbIBOJ, COOTBETCTBYIOIIUH 11EIU pabOTBHI.

XOpo1Io

C serouHoctsiMu odopmieHa padora. YacTuuHO TPaBUIBLHO COOIMIOAEH
MOPSAZIOK BBIMOJHEHUsI pa0oThl. Pe3ynpTaThl M3MEpEeHHI 3amucanbl BEPHO, HO
6e3 yuéra norpemHocteid. He yureHbl pasmepHOCTH BenW4MH. Pe3ynpTaThl
M3MEpEeHUl U BBIUMCICHUN YaCTUYHO 3aHeceHbl B Tabnuiy. B urore crnenan
BBIBOJI, HE TIOJTHOCTBIO COOTBETCTBYIOIINH 1IN PabOTEHI.

YAOBJIETBOPUTEIHLHO

Hesepuo odopmiiena pabdota. He coBcem BepHO COOMOAEH TOPSIOK
BBINOJIHEHUS paboThl. Pe3yabpTaTsel H3MepeHui 3arucanbl BEpHO, HO 0e3 yuéra
norpemHocTeil. He yutensl pasmepHocTr BelnuuH. Pe3ynpTaTel n3MepeHui u
BBIUMCIIEHUI YacTUYHO 3aHeceHbl B Tabnuuy. B uTore cneman BbIBOA, HE
MTOJIHOCTHIO COOTBETCTBYIOIIUH 11€JIH paOOTHI.

HEYIO0BJIETBOPUTEIb
HO

HesepHo odopmiena padora. He coOmroa€H MOPSI0K BBHITOJTHEHHUS paOOTHI.
Pe3ynbrarel n3mMepeHuil 3amnucaHbl HE BEepHO, 0e3 yuéra morpemHocteid. He
YUTEHBl Pa3MEPHOCTU BEIMUYWH. Pe3ynbTaThl M3MEpEeHUN W BHIYHCICHHUHN He
3aHeCeHbl B TaOMUIly. B WTOTE ClHEnaH BHIBOJA, HE COOTBETCTBYIONIMHA IENN
paloTHI.

4.2.2. Kpurepum OLEHKHM YCTHOr0 OTBeTa INPH NPOMEKYTOYHOM M HTOrOBOM

aTTecTAaluu

[Ipu oTBeTe Ha BOmpoc 00yYaIOLIUICS 1EMOHCTPUPYET:

3HAHUHA: OCHOBH

bIX 3aKOHOB M SBJICHUM (I)I/I3I/IKI/I, (I)I/I3I/I‘-ICCKI/IX COOTHOIJ_ICHI/II\/’I, OITMCBhIBAIOIIINX

JAaHHBIC ABJICHUA, 3HACT MPAKTUYCCKHUEC NPUMEPBI NMPHUMCEHCHUSA YKa3aHHBIX SIBJICHUN B TEXHUKE W

TCXHOJIOT'HH.
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YMeHHsI: TIPOBOAUTH (U3UUECKHE OHKCIIEPUMEHTHl M IOCJIEAYIONMA pacueT mHapameTpoB
(GU3NYECKUX TPOLECCOB C HCIIOJB30BAaHHEM COBPEMEHHBIX METOJOB M CPEICTB 00paboTKH
HKCTIEPUMEHTAIBHBIX PE3YJIbTATOB U pacyeTa MOTrPEeIIHOCTEH.

BJajJleHHe HABBIKAMU: MPOBEACHUS (PU3UYECKOT0 IKCIEPUMEHTA U TOCIEAYIONIEro pacyera
napameTpoB (PU3NYECKUX HPOLIECCOB C MCIIOIb30BAHUEM COBPEMEHHBIX METOIOB U CPEICTB 00pabOTKH
HKCHEPUMEHTAIBHBIX PE3YJIbTATOB U pacueTa MOrPeuIHOCTEM!.

Kputepuu o11eHKH YCTHOIO 0TBETA

OTJIMYHO 00y4aroIuiics 1eMOHCTPUPYET:

- 3HaHHE MaTepHaja, B T.4. OCHOBHBIX 3aKOHOB U SIBICHUN (U3UKH, IPAKTUKU
INPUMEHEHUS 9TUX 3aKOHOB, UCUEPIIBIBAIOLIE U N10CIEA0BATENBHO, YETKO U JIOTUYHO
U3J1araeT MaTepuai, XOpoIllo B HEM OPUEHTUPYETCs, HE 3aTPYAHSAECTCS C OTBETOM IIpU
WM3MEHEHUH YCIOBHUM 3a1aHMUSL.

- YMEHUE MIPOBOAUTH (PU3HMUECKHE SKCIIEPUMEHTBI U MOCIEIYIOIIUI pacueT
napaMeTpoB (PU3NYECKUX MIPOLIECCOB C UCHOIb30BAHUEM COBPEMEHHBIX METOI0B U
CpeacTB 00pabOTKH IKCIEPHUMEHTANIBHBIX PE3YJIbTATOB U pacdeTa MOrPEIHOCTE.

- YCIIEIIHOE ¥ CUCTEMHOE BJIaZICHNE HABBIKAMU MPOBEACHUS (PU3UUECKOTO
9KCIIEPUMEHTA U MOCIIEAYIOLIEro pacyera napaMeTpoB (GU3HIECKUX IPOIIECCOB C
HCIIOJIb30BaHUEM COBPEMEHHBIX METOJOB U CPENCTB 00pabOTKU
9KCTIIEPHUMEHTAIILHBIX PE3yJIbTATOB U PacueTa NOIPEIIHOCTEH.

X0po1Io 00yYaroImuics: 1eMOHCTPUPYET:

- 3HaHME MaTepuasa, He JOIYCKAEeT CYIIECTBEHHBIX HETOUHOCTEH;

- B LIEJIOM YCIIELITHOE, HO COJIeprKalllee OT/AeIbHbIE IPOOEIIbl, yMEHHUE
IPOBOIUTH (PU3MUYECKHE IKCIIEPUMEHTHI U TIOCIIEAYIOUIHA pacyeT napaMeTpoB
(bu3nuUecKuX MPOLECCOB, a TaKXKe 00pabOTKY SKCIIEPUMEHTAIBbHBIX
pe3yabTaTOB U pacyeT NOrPELIHOCTEN;

- B LIEJIOM YCIIELIHOE, HO COJIepKalliee OT/IeIbHbIE OINOKY BIIaJICHUE

HaBbIKaMU MPOBEACHUS (PU3NUECKOTO IKCIIEPUMEHTA U TIOCIIEAYIOLIETO

pacyera napamMeTpoB (PU3NYECKHUX MPOLIECCOB C UCIIOJIb30BaHUEM

COBPEMEHHBIX METOJIOB U CPEICTB 00pabOTKU IKCIIEPUMEHTAIBHBIX

pE3yJIbTAaTOB U pacueTa MOrPEeNIHOCTEN.
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YAOBJIETBOPHTEJIBHO

00y4JaroImuiics: AeMOHCTPHUPYET:

- 3HAHUE TOJILKO OCHOBHOTO MaTepHualia, HO HE 3HaeT JIeTaJlci, JAOITyCKaeT

HETOYHOCTH B (POPMYITHPOBKAX OCHOBHBIX (DH3HYECKUX 3aKOHOB H
SIBIICHUH, HApyIIaeT JIOTHYECKYIO MOCIIEI0BATEILHOCTD B H3IOKESHHUH
MIPOrpaMMHOT0 MaTepHala;

B LIEJIOM YCIICIIHOE, HO HE CUCTEMHOE YMEHHE IIPOBEICHHUS (PU3UIECKUX
9KCIEPUMEHTOB U I1OCIIE/IYIOIIEro pacyeTa napamMmeTpoB GU3HIeCKHX
TIPOLIECCOB, & TaKXkKe 00PabOTKY SKCIEPUMEHTAIBHBIX PE3YIbTaTOB U
pacuer MOrpemHoCTe;

- B II€JIOM YCIICIIHOE, HO HE CUCTEMHOE BJIQJICHUE HAaBBIKAMH IPpOBEACHUS

(usuyeckoro sKcIepruMenTa u IOCIEIYIONMEro pacyera [1apaMeTpoB
(pE3MYECKHX MPOIIECCOB C HCIIOIB30BAHUEM COBPEMEHHBIX METOIOB U
CpeaCTB 00pabOTKH IKCIIEPHMEHTATBHBIX PE3yIHTATOB H pacyera
IIOrPEIHOCTEH.

HEYAOBJIETBOPHTE/ILHO

oOyyaronmiics:

- HE 3HAeT 3HAYUTEIbHON YacTH IporpaMMHOTO MaTepuasa, Imioxo

OPHEHTHPYETCs B pU3UUECKUX SBJICHUSX U 3aKOHAX, HE 3HAET MPAKTHKY
UX IPUMEHCHHUS, I0IYCKAET IIPYA 3TOM CYIECTBEHHBIE OIIMUOKH;

- HE yMEeT UCII0JIb30BaTh METO/IBI U IIPUEMBI (PU3HYECKHX
HCCJICIOBaHMH, JIOMYCKACT IPH 3TOM CYIIECTBEHHBIE OIIUOKH,
HEYBEPEHHO, ¢ GOJIBIIHMHE 3aTPYIHEHUSMH BBINOJIHSET
CaMOCTOSTEIIbHYIO paboTy, GOIBIIMHCTBO 3aJaHHH, IPELYCMOTPEHHBIX
[IPOrpaMMO¥H, HE BBIITOJIHEHO;

- 00yyarommiicst He BIaieeT HABBIKAMH [IOCTAHOBKH M IIPOBEICHHUS
(u3nyecKuX SKCIEPHMEHTOB H II0CIIE/TYIONIEro pacyeTa napamMeTpoB
(usHuecKkuX MpoIIeccoB, JOIYCKAeT IPK 3TOM CYIIECTBEHHbIE OLIHOKH,
HE yMEeeT PACCYUTHIBATH IOIPEITHOCTH IOJIyYeHHBIX 3HAUEHHUH,
GONBIIMHCTBO 3aaHUM, IPELYCMOTPEHHBIX IPOrpaMMON IUCIHUILIHHEI,
HE BBIITOJIHEHO.

Pazpaboruuk: nouent, Msanosa 3.1. _QMM\_
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