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

B pesyaprare wu3ydeHus AuCHUILIMHBI «®Puzukay oOydarommuecs, B
coorBeTcTBUM ¢ PI'OC BO mno nHampaBinenuro noarotoBku 35.03.07 Texuomorus
IIPOU3BOJICTBA M TEPEPaAOOTKU CEIBLCKOXO3SUCTBEHHON MPOIYKIIUH, YTBEPKICHHOTO
npukazoM MunucrepcTBa oOpa3zoBanus u Hayku PD ot 17.07.2017 r. Ne 669,
hopMHUPYIOT CeAyIONe KOMIIETEHIINH, YKa3aHHbIC B Tabsmie 1.

®opmupoBaHUe KOMIIETEHIUI B polecce H3yYeHH s TUCHUTIITUHBI

«DPuzuka»
Tabauua 1
Komnerenis WHaukaTopsl Dralsl Busr OrneHOYHbBIC
Kon | HaumenoBanue JOCTHKECHUS (GhOpMHUPOBAH | 3aHITHHA JIS cpencTBa st
KOMITCTCHIIHIHA ust (GbopMHUpOBaHH | OIICHKH YPOBHS
KOMITETCHITH s c(hOpPMHUPOBAHHOCT
1 B IIPOIECCE | KOMIICTCHIIMKM | W KOMIICTCHIIUN
OCBOCHUS
OIIOIT
(CGMGCTp)*
1 2 3 4 5 6
OIIK-1| croco6HOCTL OIIK-1.1 — npumensier JIEKLIUH, JloKnaz/TecToBbIE

aHAJIU3UPOBATH IIOJIOKCHHUS 3aKOHOB U

nabopaTopHbI | 3amaHus/
METOIOB B 00JacTu

31491
npotheccronay | CCTCTBHIbIX Hayk € 3aHITUA nabopaTopHas
01};1 eqenniocty | MATEMATHKH; paboTa/KOHTPOIBH
a f)[CHOBe OIIK-1.2 - ast pabora/

. AHAJM3UPYET 34141 CHUTYaI[HOHHEIE
TIOTIOACHHH, n O(I)eccrl)/l}(])HanLI}[Ioﬁ ! -
3aKOHOB H P 3a/la1n

JCATCIBHOCTH Ha

METOJIOB .
OCHOBE I0JI0KEHUN
CCTCCTBCHHBIX
3aKOHOB U METOJIOB B
HayK U
00J1aCTH €CTECTBEHHBIX
MAaTEMATHKH
HayK U MaTEMAaTUKHN
[Ipumeuanue:

Komnerenuust OIIK-1 — Takke Qopmupyercs B XOJle OCBOEHUS IUCUUILIMH:
MaremaTuka (0a30BbIi YpPOBEHB), HKOJOTHS, XUMHS, NPEAAUIUIOMHAs TMpPaKTUKA,
MOATOTOBKA K MPOIETYPE 3aITUTHI U 3alllMTa BHITYCKHON KBATM(PUKAIMOHHON PabOTHI.

2. Onucanue mokasareJieid 1 KpUTEpHeB OLIEHUBAHUS KOMIIETEHIIUI
Ha Pa3JIMYHBIX dTanax ux GopmMupoBaHus, ONMCAHHUE HIKAJ OLCHUBAHUA

HepequL OLCHOYHbIX MaTE€pPHUaJI0B

Taoaumna 2
Ne HanmeHnoBanue Kparkas xapakreprucTrka OLEHOYHOTO [IpencraBnenue
n/n OLICHOYHOI'0 Marepuana OLIEHOYHOTr O cpeacTa B OM
MaTepuasna
1 IInceMeHHBIN ONPOC | CPENCTBO MPOBEPKH YMEHUHN IPUMEHATD | KOMILIEKT KOHTPOJIBHBIX
IIOJIYYEHHBIE 3HAHUS JUIsl pELICHUS 3aIaHMI 110 BApUAHTAM,
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3ajjad OINpPEEeJIEHHOrO TUIIA IO Pa3Jieny
WIM HECKOJIBKUM pa3jienam, METOI,
KOTODBIH 1103BOJISIET BBIIBUTH YPOBEHD
3HaHUW, YMEHUI U HAaBBIKOB,
CHOCOOHOCTEH U APYrMX KauecTB
JMYHOCTH, a TAKXKE UX COOTBETCTBUE
OIpe/IelIEeHHbIM HOPMaM IIyTeM aHaJIn3a
CHO0COOOB BBHIMOIHEHUS 00YYaIOIIUMHUCS
psijia cielMalIbHbIX 3aaHui

CUTYaIIMOHHBIC 33]1a4H,
KOMILIEKT TECTOBBIX
3aJaHUuN

2 JIaGoparopHas CpPEeZICTBO, HAIIPABJICHHOE HA U3y4eHHE | J1a0OpaToOpHbIC PadOTHI
pabota IPAaKTUYECKOI0 X0/1a TEX UM UHBIX
IPOIIECCOB, UCCIICOBAHME SBJICHUS B
paMKax 3aJaHHOU TEMBI ¢
NPUMEHEHHEM METOJ/I0B, OCBOCHHBIX Ha
JEKIMSIX, COMOCTABICHHE OTYYEHHBIX
pe3yIbTATOB C TEOPETUICCKUMHU
KOHIICTILUSMH, OCYILIECTBIICHHUE
MHTEPIPETAINN TTOTYIEHHBIX
pe3yJbTaTOB, OLICHUBAHUE
MPUMEHUMOCTH TOTYYSHHBIX
pe3yJIbTaTOB HA PAKTUKE
3 YcTHBIH onpoc CPEICTBO KOHTPOJISL, OPTaHU30BAHHOE BOIIPOCHI IO TEMaM
KaK crenuaibHas oecena JVCLATUIMHBL:
MeIarOrMYecKoro paboTHHUKA C - TepedeHb BOIIPOCOB IS
00y4aroIyMcs Ha TeMbI, CBA3aHHBIE C YCTHOTO OIIpoca
M3y4aeMOW TUCIMILUIMHON U 3a7aHus I
paccuMTaHHON Ha BBISICHEHHE 00beMa CaMOCTOSITENIbHON PabOTHI
3HaHWI 00y4YarOIIEeTroCcs 0
OTIpe/IelIEeHHOMY pa3zieny, TEME,
npobJieMe u T.I1.
IIporpamma oneHUBAHUS KOHTPOJUPYEMOM M CHUNIMHBI
Tabanna 3
Kon
Kontponupyemsie .
Ne KOHTPOJIUPYEMOM HanmenoBanue
n/n PasIeiIbl KOMIIETEHIIH OLIEHOYHOT'0 MaTepuaia
(TeMBbl AMCLUIUINHBI)
(unu ee yacTH)
1 2 3 4
1 | Ommbku wu3MepeHud u
MaTeMaTHIecKas
JlaGoparopHas pabota
0o0paboTka pe3yabTaToOB
IKCIIEPUMEHTA.
2 | MexaHuka JlaGopaTopHasi paboTa, BXOJJHOH KOHTPOJIb
3 | lpumenerne SAKOTOB OIlK-1 CUTYallMOHHBIE 3a1a4U
COXpaHEHMsI B MEXaHUKE.
4 | Jlunamuka. JlabopaTtopHnast paboTa, CUTyaIlMOHHBIC 3a7a91
5 | Ompenenenue MIOTHOCTH
TBEPJIBIX TEJI IPABUIHLHOU JlabopaTtopHast pabora,
reOMeTPHUECKON (hOPMBI
6 | MonekynsapHas (¢u3uKa.
JlaGopaTtopHnasi paboTa, CUTyaIlMOHHBIC 3a7a91
N3onponeccel.




KonTponupyemsie
pazzensl
(TEeMBbI TUCIIUTIMHBI)

Kon

KOHTPOJIUPYEMOU

KOMIICTCHII UM

(w1m ee yacTm)

HanmenoBanue

OIICHOYHOI'0 MaTepuaja

2

3

4

Pacuer xapakrepuctuk u
[IapaMeTpoB  COCTOSIHUS
UJCaIbHOIO rasa

Kanunnsipusie
IToBepxHOCTHOE
HATSKCHUS

SABJICHUA.

Nzonponeccel.  OCHOBBI
MOJIEKYJISIPHO-
KMHETUYECKOM  TEOpUU

CTPOCHHUA BCUICCTBA

10

OnekrpocTtatuka. Pacuer
XapaKTEPUCTHK
ANEKTPOCTATUYCCKUX
ToJIe

11

DNeKTpUYECKUit
pacuer
MOCTOSIHHOTO TOKa

TOK,
Hereun

12

Pacuer  xapakrepucTuk
MAarHUTHBIX IOJIEH.
MarnuTtHoe 1mojae 3eMIIH.

13

FGOMeTpI/IquKaﬂ OIITHKAa

14

Ornpenenenue moxkazarens
MIPEIOMIICHHUS CTEKJIa TIpU
TTOMOIITY MHKPOCKOTIA

15

KBanToBas ¢uznka

CUTYallMOHHBIC 3a1a4un

JlaGoparopHasi paboTa, CUTYallMOHHbIC 3a/1a4H,
KOHTpOJIbHAast paboTa

Jlaboparopnas paboTa, CUTyallUOHHBIE 33a]]a4H

Jlaboparopnas paboTa, CUTyallMOHHBIE 3a/1a4H

JlaGopaTtopHnast paboTa, CUTyallMOHHBIC 3a7a41

JIa6opaTopHa51 pa60Ta, CUTYAalMOHHBIC 3a1a4YUn

JIa6opaTopHa51 pa60Ta, CUTYAIMOHHBIC 3aa4N

nabopaTopHas pabora

CUTYAallUOHHBIC 3aJa"4U

Onucanne nokasarejei U KpUTEPUeB OLEHUBAHUS KOMIIETEHIMIA M0 JMCHUIJIMHE
«DuU3HUKa» HA PA3JIMYHBIX ITanax ux (OpMUpPOBAHMNS,
ONMHMCAHME KA OLleHUBAHUS

Tabauna 4
Kon WNHaukatopsl ITokazarenu ¥ KpUTEPUHU OLICHUBAHUS PE3YIbTATOB 00YUYEeHUS
KOMIIETEHI] | JOCTUKEHHUS HIKE IIOPOTOBBIM | MPOABUHYTHIN BBICOKHU
WU, 3Tanbl | KOMIETEHIUI IIOPOTOBOr'0 YPOBEHB YPOBEHb YPOBEHb
OCBOCHHUS YpOBHSI (ymoBneTBOpH (xoporo) (oTMyHO)
KOMIIETEHI] (HeynoBieTBOp TEJIBHO)
13478 WUTEJIHHO)
1 2 3 4 5 6
OIIK-1, OIlK-1.1 oOydaromuiics He | oOydarouuics oOyyatommuiics oOyyJaromuicst
1 cemectp IIPUMEHACT 3HaeT JIEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET
TIOJIOKCHUA 3HAYUTEILHOU 3HaHUA TOJBKO 3HAHUC 3HaHUC
3aKOHOB M MCTOAOB | yactu OCHOBHOI'O IporpaMMHOTO IporpaMMHOTO
B O6HaCTH IporpaMMHOTO MaTtepuaja: Marepuajia, HE MaTtepualia,
C€CTCCTBCHHBIX HayK Marepuajia, rmioxo q)yHZ[aMeHTaJ'H)H JAOITyCKaeT HCUCPIIBIBAIOIIC
1 MAaTCMaTHKH, OPHCHTHUPYCTCS B bl (pU3MIecKre CYIIECTBEHHBIX "
OCHOBHBIX 3aKOHaX IIOHATHUA, HCTO‘{HOCTCFI, IIOCJICIOBATCIIbH
MaTeMaTHYECKUX, (uznueckme JIEMOHCTPUPYET | O, YETKO U
CCTCCTBCHHOHAYYH BCIIMYWHBI U YMCHHUC JJOTUYHO
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BIX U €IMHMIIBI KX PACCUUTHIBATE U | M3JIAracT
oOmrenpodeccuona | U3MEpEHHs, aHAU3UPOBATh MaTepual,
JILHBIX OCHOBHEIE XapaKTePUCTHUKH | XOPOIIO
JUCITATITAH, METOTbI KoJicOaHUl B OpUEHTHPYETCS B
HEOOXOIUMBIX JJIsI | UCCIICIOBAHMS K | MEXaHHUYECKUX MaTepuaie, He
pelIeHNs THIIOBBIX | aHaln3a, CHUCTEMaX; 3aTpymHSIETCS C
3a/1a4 B 00acTu MpUMEHSIEMBIE B | UCIIONB30BaTh OTBETOM TIpHU
TIPOU3BOJICTBA, COBPEMEHHOM OCHOBHBIC BHJIOM3MEHEHUH
nepepaboTKu U (usuke u TIPUEMBI 3aJJaHul, yMeeT
XpaHeHUs TEXHUKE, HO HE 00paboTKH HCII0/Ih30BaTh
CEJIbCKOXO3SUCTBE | 3HACT JIeTajieH, SKCIIEPUMEHTANb | OCHOBHBIE
HHOU MPOIYKIIMH; | JHOIMYCKacT HBIX JaHHBIX; TIPUEMBI
HETOYHOCTH, 00paboTku
JIOITyCKAeT SKCIEPUMEHTAITb
HETOYHOCTH B HBIX JaHHBIX;
(hopMyIHpOBKaX, paboTats ¢
HapyImaeT Hay4IHO-
JIOTHYECKYIO TeXHUYCCKON
MOCJIeI0BATEIbH nHpOpManuei;
OCTb B paborartsb ¢
H3JI0KEHUU IPOCTEUIIUMHU
MPOrPaMMHOTO anmaparamMu,
MaTepHaia npudopamu u
CXEeMaMH,
KOTOpBIE
HCTIONB3YIOTCS B
($u3NIeCKUX U
TEXHOJIOTHYCCKH
X maboparopusx
OIlK-1.2 — oOyuaromuiicst He B LIEJIOM B LIEJIOM YCHEIIHOE U
aHATU3UPYET 3HAET MPAKTUKY YCIEIIHOE, HO HE | YCHEIIHOE, HO CHCTEMHOE
3a1aun MPUMEHEHUS CHCTEMHOE coJieprkaree BJIaJICHHE
NPOdEeCCHOHATLHO MaTepuana, BJIQJICHUC OT/ICJIbHBIC HaBBIKAMHU
N JIOTTYCKaeT HaBBIKAMHU poOeIbl UITU YTEHUS U OLICHKH
U JICATENBHOCTH Ha
. | ommOKu B YTEHUS U OLICHKU | COMPOBOXKIAMOINL | MH(GOPMAIINH,
OCHOBE TTIOJIOKECHUM
OTNMCaHUHU nHpOpMaInH, eecs METOIaMHU
34KOHOB U METONOB | 1y511eccoB METOJIaMH OTJICTBHBIMU HCCIIeTIOBAHMS
B 00sacTu SIBJICHUI HACCIEN0OBAHUS omubOKamMu buznKo-
C€CTCCTBCHHBIX HAYK (uzuko- BJIQJICHIE XUMHAYECKHUX
1 MaTEMaTUKHU XUMHYECKUX HaBBIKAMH CBOKCTB
CBOKCTB YTCHUSI M OIICHKH | BEIIECTB;
BEIICCTB,; nHpOpMAIUH, YHHUBEPCAIHHBIM
YHHUBEPCAIbHBIM | YHHBEPCAIbHBIM | M yU4COHBIMU
U y4eOHBIMU U y4eOHBIMH JIEHCTBUSAMH,
JIEUCTBUSIMH, JIEUCTBUSIMH, IpUEMaMH U
npueMaMu U TpUeMaMu U METOJIaMHU
METOaMHU METOJIaMH peneHus
penieHus pelIeHus KOHKPETHBIX
KOHKPETHBIX KOHKPETHBIX po¢eCCHOHANTBH
3aaq 3a1a4 BIX 33724

3. TunoBkbIe KOHTPOJIbHBIC 3aJJaHUA WM HHBIC MaTEpPHAJIbI, HQOﬁXOI[I/IMbIe AJIHA

OLlEHKM 3HaHMIi,

YMEHMH,

HaBbIKOB

u  (nam)

OIlbITA

AeATeIbHOCTH,

XapakTepu3yIuX 3Tanbl ((OPMUPOBAHNS KOMIIETEHIUIl B MpoLecce 0CBOECHMS
00pa3oBaTeIbHOI MPOrPpaMMBbI

3.1. BX0aHO#1 KOHTPOJIb

L]env nposedenusi 6x001H020 KOHMPOJA: TPOBEPUTh COCTOSIHUE 3HAHWUM, YMEHHUH,

6




HABBIKOB 00YyYaIOUIMXCA 110 MaTepualty pasjesa, MIpolIeHHOMY B IIPOIIEAIIeM Y4eOHOM
roqy (B LIKOJIE), ONIPEEIUTh YPOBEHb TOTOBHOCTH O0YYaIOLIErocsi U IPYMIIbI B LEJIOM K
AalbHeNIIeMy 00y4eHHUIO0 U HAMETHUTD IyTH YCTPaHEHUs IPOOETOB B 3HAHUSIX.

IIpuMepHBIN NIepeYeHb BONIPOCOB

1 cemecTp
Bonpochl BXOAHOT0 KOHTPOJIS

OcHoBHEIE equHNIIL cucTteMbl CH.

YTo Takoe CKOPOCTh U YCKOPEHHE U B KAKUX €AMHUIIAX OHU U3MEPSIOTCS?
B ueMm oTinume Macchl OT Beca tesa?

HazoBute BUaBI YHEPTUU.

UTo mpuHUMAIOT 10 HOPMAJIbHBIMH YCIOBHUSIMU?

Urto npunsTo 3a 0 no mkane Llenbcua?

B 4em pasHunna npouecca KUIEHHUs] M UCIIAPEHUSA !

HazoBute crocoOsl Temionepeiayu.

Ha3zoBute nzonporeccsl.

0. Yto Takoe AJIeKTPUIECKHI TOK?

11. Hanumure 3akoH Oma 1151 HOCTOSTHHOTO TOKa.

12. Kak B3aMOJCHCTBYIOT JICKTPHUSCKHE 3aPsIIbl?

13. ChopmynupyiiTe 3aKOH OTpaKEHUS U TPETOMIICHHSI CBETA.

14. C xaxoil CKOPOCTBIO PACIIPOCTPAHSETCS CBET B BaKyyMe?

15. B xakux ONTUYECKUX SBJICHUSX CBET MPOSBIISAECT BOJTHOBBIE CBOWCTBA?
16. Tlouemy Ha HeOe mosiBNsIETCS paayra?

17. Yto Takoe MOJHHS ¥ TpOM?

18. HazoBuTe arperaTHbie COCTOSIHUS BEIIECTBA.

19. YTo BBI 3HaETE O CTPOCHUHU aToMa U sijipa’?

20. Kakue BaM M3BECTHBI 3JIEMEHTAPHBIC YACTHITHI?

HOooo~NoOkwWhE

3.2. KourpoabHas padora

TemaTuka KOHTPOJIbHBIX U CAMOCTOATENbHBIX PabOT YCTaHABIUBAECTCS B TOUHOM
cootBercTBUM ¢ PI'OC BO u paboyeil mporpamMmoil Mo AaHHOMY HalpaBJIECHUIO
MTOATOTOBKH.

KonuyecTBO BapuaHTOB 3aJaHUN COOTBETCTBYET KOJMYECTBY OOYYalOLIMXCS B
y4eOHOM rpymre.

[Ipumep KOHTPOIBHOM PAaOOTHI:

buner 1
1. Yckopenue: ompereneHue, €AUHUIBI Pa3MEPHOCTH, (HOPMYIBI Ui OIpENeIeHus,
OTIpeJIeIICHNE HAITPABIICHHUSL.
R P
2. Pannyc — BEKTOp TOYKU M3MEHSETCS 1O 3aKOoHy I = 2t37 + 4t) + 3K . Haiitu cKOpOCTB
U TOYKH.



3. Teno nBuxkeTcs MO KPUBOJUHEMHOM TPACKTOPUU 110 YaCOBOM CTpEJIKE C
yBEJIMUYEHHEM CKOpOCTH. M300pa3uTh 3TO JBHKEHHE W BEKTOP TAHTE€HLIUAIBLHOTO
YCKOPEHUS.

4. Yto BKiIIOYaeT B ce0s cuctema oTdera?

5. Pemarot niBe 3amaumu:

A) paccuuThIBAIOT BpeMs IBUKEHUS 10€3]/1a MEXIY JBYMS CTAaHLIUSMH,

b) paccunThiBalOT BpeMs JABWKEHUS MO€34a BIOJb KEJIE3HOJOPOKHON
1aTQOPMBI.
[Tpu peniennu kakou 3aa4u MO€3 MOKHO MPUHSTH 32 MATEPUATIBHYIO TOUKY?
l.L.uAub 2. A 3.b 4. un A, o b

6. Ecnu pamuyc OKpY)XHOCTH YMEHBIIHTCS B 4 paza IpH HEU3MEHHOW JTMHEHHOU

CKOpOCTH, TO YIJIOBasi CKOPOCTB IIPH BPALLIEHUH TEJIA 110 OKPYKHOCTH

1. ocranercs npexHe 2. yBenuuurcs B 4 pasa

3. ymeHbluTCH B 4 pasza 4. ymenbmutcs B 16 pa3

7. EAVHUITBI U3MEPEHUsI YTIIOBOM CKOPOCTH.

8. ABTOMOOWIB, TpOraschb C MeCTa, JBIKETCA NPSIMOJIUHEHHO C TOCTOSHHBIM
YCKOpEHHEM, PaBHBIM 10 Momymo 1 wm/c’. Uepes kakoe BpeMs OH HPHOGpETeT
CKOPOCTh 72 kM/4?

1.72 ¢ 2.60c¢ 3.40 c 4.20 ¢ 5.10¢

3.3. JIabopaTopHasi padoTa

Temartuka nabopaTtopHbix padoT ycranaBiauBaercs B coorBercTtBur ¢ ®I'OC BO
110 JaHHOMY HaIpaBJIECHUIO TOATOTOBKHU U paboyei mporpaMMOi TUCIUILINHBI.

KonuuecTBo BapuaHTOB 3ajaHuM, Kak MPaBUIO, COOTBETCTBYET KOJIUYECTBY
o0yyarommxcs.

Kaxnaplii  oOywaromwuiics  JOJDKEH  BBIMIOJHUTH  OMNPENENICHHOE  YHCIIO
nabopatopHbix padot. Jjisi Toro 4TtoObl MPUCTYNMHUTH K BBIMOJHEHUIO J1aOOPATOPHOM
paboThl KaxAbld OOYYAIOIIMIICS JOHKEH CaMOCTOSITEIbHO H3YYUTh TEOPETUUYECKUUN
Marepuall MO JAaHHOM TeME, WCIOJb3ysl KOHCHEKT JEKIMH W PEKOMEHIYEMYIO
JUTEPATYpy, pa3ol0paTbCsi B METOAUKE ONBbITA M M3YYUTh HKCICPUMEHTAIBHYIO
ycTaHoBKYy. Kpome 3Toro Heo0XoaumMo MoAroTOBUTH (GOpPMY OTYETa 10 JJAHHOW padoTe
¥ OKOHYATEIbHO O(POPMUTH OTUET MO MPEBIIYIIEMY 3aHITHIO.

Bpemsi, kotopoe oOydaromwuiicsi TPOBOAUT B JabopaTopuu (PU3UUECKOTO
MpakTUKyMa HE0OXOIUMO JIJIs TEOPETUUECKOTO OTYETa 10 JaHHOW paboTe, MpOBEeACHUS
AKCIIEpUMEHTa, OOpabOTKH pe3yibTaTOB M3MEPEHUM M OKOHYATEIBHOTO OTYeTa IO
JAHHOM paboTe, T.. MPEXKE YeM MPUCTYNHUTh K DKCIEPUMEHTAILHONW 4YacTU pabOThI
HEO0OXOAMMO TOJNYYHUTh JOMYyCK (pa3pellieHrue) K padboTe Mo TEOpUH SKCHEPUMEHTa, a
TAKX€ 10 YCTPOUCTBY DKCIIEPUMEHTAIIBHON YCTaHOBKH.

Bo BpeMst 1abopaTopHbIX 3aHATHNA 00ydaromIuiics 00s13aH aKKypaTHO 3aHOCUTDH B
OTYET pe3yJbTaThl MU3MEPEHUN U NPOU3BOJIUTH HEOOXoauMmble BbiuucieHus. I[locie
MIPOBEJICHUSI SKCIIEPUMEHTA OTUET MPECTABIIACTCS HA MOANUCH MPENOJAaBATEIO.

[Tpu 3allIuTe n1abopaTopHO paboThI oOy4aromuiics JOJKEH
MPOJIEMOHCTPUPOBATh TMOJHOE MOHUMAHUE TEOPUM DKCIIEPUMEHTA, a TaKXKE yMEHHUE
BBITIOJIHUTh #u O(opMuTh pabOTy MpPaBWIBHO W aKKypaTHO. Bce OT4eThl 110
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BBITIOJIHEHHBIM pa0oTaM JOJIKHBI OBITH MOJAMUCAHBI MPENOAABATENEM U MPEIbBICHBI
IIpU 3a4€Te B KOHIIE CEMECTpa.

[ToaroToBKa K KaxJA0My JABYXYacOBOMY JAOOPATOPHOMY 3aHSATHIO pacCUMTaHA B
cpenHeM Ha 1,5 yaca caMoCTOSATEIBHOM paboTHI.

JlabopaTopHble pabOTHI BBIMOJHAIOTCS B COOTBETCTBUU € METOIUYECKUMHU
YKa3aHUSIMU 110 BBIMOJIHEHUIO J1a00paTOPHBIX paboT Mo qucuuruinie «Duszukay.

Ilepeyenb TeM J1a00paTOPHBIX padoT:

1. OmpeneneHue IUIOTHOCTH TBEPHABIX Ted MPABHJIBHOM TeOMETPUUYECKOW (POpMBI U
pacyeT MorpeinHocTel u3MepeHui;

2. N3yyeHue 3aKOHOB KO0JI€OATEIHHOTO IBMXKEHHUS MATEMAaTUYECKOrO MasiTHUKA U
ONPENEICHUE YCKOPEHUS CUIIbI TSKECTH;

3. M3ydeHue BpalarenbHOIo ABMKEHUS Ha MasiTHUKe OOepOeka;

4. Onpenenenne K03PGUIIUEHTa BHYTPEHHETO TPEHHUS )KUJIKOCTH;

5. Omnpenenenne ko3¢ ULIKMEHTAa MOBEPXHOCTHOTO HATSKEHUS >KUJIKOCTH METOAOM
OTpbIBA NIAHEb;

6. Onpenenenue orHomeHus temnoemkocter Bosgyxa (C,/Cy) meronom Kiemana u
Je3opma;

/. OnpezenieHne CONPOTUBIIEHUS TPOBOIHUKOB MOCTUKOM YUTCTOHA;

8. 'pagynpoBKa TepMOIIAphI U ONPEICICHUE TEMIIEPATYPHI TENA;

9. CHATHE BOJIBTAMIIEPHON XaPAKTEPUCTUKA TOJIYITPOBOAHUKOBOTO THOJIA;

10. Uzy4yenue paboThl TPAaH3UCTOPA;

11. M3MepeHue akTUBHOIO, €MKOCTHOTO W HWHAYKTUBHOTO COIPOTHUBIICHHMA B LENU
IIEPEMEHHOTO TOKa;

12 H3mepeHue mnokazarenss TMpEIOMIJIEHHsS M KOHIIEHTpAalMW pacTBopa caxapa
pedpakToMeTpom;

13. Onpenenenue riaaBHOTO POKYCHOTO PACCTOSIHUS U ONITUYECKON CHIIBI COOMPAIOIIEH
JIMH3BI;

14. Onpenenenrie pa3MepOB MAJIBIX TE€T MUKPOCKOTIOM;

15. Onpenenenue AJIMHBI CBETOBOM BOJIHBI MPY MOMOILIU AU(GPAKIUOHHOMN PELIETKH;

16. Onpenenenrie KOHIIEHTPALMKU PaCTBOpa caxapa ¢ MOMOUIBIO MOJIPUMETPA.

3.4 JlenoBasi urpa: JieKIMsi-BU3yAJIU3AIUSA C AHAJIM30M KOHKPETHOM
CUTyalMHU

JlenoBast wrpa — CpEeACTBO MOJCIHUPOBAHUS PA3HOOOPA3HBIX  YCIOBHMA
po(eCCUOHATIBHOMN JeATEeILHOCTH (BKIIIOYAsl SKCTPEMATIbHBIE) METOJIOM MTOMCKA HOBBIX
CrOCOOOB €€ BBINMONHEHHWS. JlemoBass wWrpa WMHUTHPYET Ppa3IMYHBIE ACIEKTHI
YEJIOBEUECKOW AKTMBHOCTH M COLHUAIBHOTO B3auMOJeWCTBHSA. Mrpa Takxke sBIsieTCs
METOJIOM 3(P(PEKTUBHOTO OOYUEHHUS, MOCKOJIbKY CHUMAET MPOTHUBOPEUUS MEXKITY
a0CTpakTHBIM  XapakTepoM yd4eOHOTO TMpeaMeTa W pealbHBIM  XapaKTepOM
poheCCUOHATIBHON JIEITEIIbHOCTH.

[IpuMeHeHue NeNoBBIX WIP MO3BOJSAET BBISIBUTH M MPOCIEAUTH OCOOCHHOCTH
IICUXOJIOTUM Y4aCTHUKOB. C MOMOIIBIO JE€JIOBOM UIPbl MOYKHO ONPEAEIHUTh: YPOBEHb
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JIEJIOBOM aKTUBHOCTH 00YYaloIIEerocs; HaJIu4uhe TaKTUYECKOTO U (MJIM) CTPATETUYECKOTO
MBIIIJIEHUS; CIIOCOOHOCTh aHAJM3UPOBATH COOCTBEHHBIE BO3ZMOXKHOCTH M BBICTPAUBATh
COOTBETCTBYIOIIYIO JIMHUIO TIOBEACHHS; CIOCOOHOCTH MPOTHO3UPOBATH PAa3BUTHUE
MPOLIECCOB; CIIOCOOHOCTh AHAIM3UPOBATH BO3MOXKHOCTM U MOTHUBBI JPYTUX JIIOACH U
BJIUSITH HA UX MOBEJICHUE;

[IpoBenenne nen0BOM WUIPhl OCYIIECTBISCTCA B 3 3Tama: OpraHU3allMOHHBIN,
COOCTBEHHO WIPOBOM U HTOTOBbIN. Opeanu3ayuoHHblii 9man OXBATHIBACT pELICHHUE
CJIEIYIOIUX 3a/1ad: ONpEAeIICHHE LENel W 3a7ad UIPhl; ONpPEIEICHUE COCTaBa KIOPH;
pasneneHue ydeOHOM TpynIbl Ha KOMaH/Ibl U BRIOOPHI KanmuTaHa KoMaHAbl. Ha BTOpom
ATare MNPOBOJUTCS HEMOCPEACTBEHHO HWrpa. 3JeCh pEIIalTCs OCHOBHBIC 3aJlayu:
HaIMCaHWUEe CTEIHMAIBHOTO CIICHApHsl PEIICHHs] MOCTaBICHHOW MPOOIEMBI KaXIOW W3
KOMaHJ; 3alluTa CBOEro MPOEKTa PEIIeHUsl (BBICTYHAET KAlUTAH U €ro MOMOIIHUKH),
OTBETHl Ha BOINPOCHI YJIEHOB XIOpuU. Ha TpeThbeM »Tame MOABOASITCS WTOTU WIPBHI,
YJICHAMH KIOPU BBICTABIISIETCS OIIEHKA YYACTHUKAM UTPhl U KOMAHJIE B I[EJIOM.

Jnst  JOCTWXKEHWS  TMOCTaBIICHHBIX  Y4YEOHBIX  IeJied  MpernojaBaTelisiM
1[€JIECO00PA3HO UCTIONIBH30BATh HA CBOMX 3aHATHUSIX Pa3UYHbIe MOJAU(PUKAIINU JETOBBIX
UTp, UMHUTAIIMOHHBIE, POJIEBBIC UTPHI, aHAIN3 KOHKPETHBIX CUTyanui. Mcnonb3oBaHue
UTp B y4eOHOM Ipoliecce 00eCreunBaeT:

— HMOIMOHAJILHYIO HACBIIIIEHHOCTD Mpoliecca 00yUYeHUs;

— TOATOTOBKY K MIPOQEeCcCUOHAIBbHON IeATEeNbHOCTH, (DOPMUPOBAHKME 3HAHU,
YMEHUU, HABBIKOB;

— 3aKperyieHue 3HaHUN B MPOLIECCE MOCIEUTPOBOTO 0OCYKICHMUS;

— JIOCTI)KEHHE KOMIUIEKCHBIX TIE€JaroriyecKux IeJiel: TMO3HaBaTeIbHBIX,
BOCIUTATEIbHBIX, PA3BUBAIOIUX.

B nekmuu-Bu3yanuzanuu - mnepeaada  ayauouH(OpMalMM - COMPOBOXKIACTCS
MOKAa30M Pa3JIMYHbIX PUCYHKOB, CTPYKTYPHO-JIOTUUECKUX CXEM, ONMOPHBIX KOHCIEKTOB,
auarpamM, neaarorudeckoro rporecka ¢ nomoumpro TCO u OBM  (cnaiigsi,
BUJICO3AMUCh, KUHOGUIBMBI W T.JO.). Takag HarAIHOCTh  KOMIIEHCUPYET
HEJIOCTATOYHYIO 3PEHIIHOCTh yueOHOTO Tpoiiecca. OCHOBHOW aKIEHT B ATOM JICKIIUU
nenaercst Ha 0oJiee aKTUBHOM BKJTIOUEHHUU B MPOLIECC MBINIJICHUS 3pUTEIBHBIX 00pa30B,
TO €CTh Pa3BUTUS BU3YAIHHOTO MbIIIIEHUS. Onopa Ha BU3YaIbHOE MBIIUICHHE MOXKET
CYIIIECTBEHHO MOBBICUTH 3(P(HEKTUBHOCTh MPEABIBICHUS, BOCIPUATHS, MOHUMAHUS U
yCBOGHHMS MH(DOpPMALIUH, €€ IPEBPAIICHUS B 3HAHUS.

B nekmuu 1enecooOpa3HO 3HAYMTEIBHYHO YacTh WH(OpMalMKM TepenaBaTh B
HarsigHOM (opMe, pa3BUBaTh y CiyllaTesied HaBBIKM W yMEHHUsI IPeoOpa3oBBIBATH
YCTHYI0O U THChbMEHHYIO HHpoOpMalui B Bu3yalbHyr ¢opmy. Kak wu3BecTHO, B
BOCIIPUSITUM MaTepualia TPYAHOCTh BBI3bIBACT TMPEJCTaBICHUE aOCTPaKTHBIX (HE
CYIIECTBYIOIIUX B 3pUMOM (opMe) TMOHITUN, MPOIECCOB, SBJICHUN, OCOOCHHO
TEOPETUYECKOr0 XapakTepa. Busyanuzaius TmO3BOJIIET B 3HAYUTEIBHOW CTENCHU
MPEOJIONIETh ATy TPYAHOCTh W MpUAATh aOCTPaKTHBIM TOHATUSM HATJISITHBIH,
KOHKpETHBIN xapaktep. [Iporecc Bu3yanu3anuu JEKIIMOHHOTO MarTepuana, a TaKkKe
PACKOJMPOBAHMS €ro CIYIIATeNIIMH BCETJa MOPOXKIAACT MPOOJIEMHYIO CHUTYAIHIO,
perieHrne KOTOpOH CBSI3aHO C aHAIM30M, CHHTE30M, 0000IIeHnEeM, pa3BepThIBAHUEM U
CBEpThIBaHMEM WH(POPMAIIMA, TO €CTh C OMNEpaIUsIMUd aKTUBHOW MBICIUTEIHLHOM
NEATEIIbHOCTH.
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Metoauka 4YTeHUsS TMOJOOHOM JICKIMM TIPEAIoJiaraeT MpeaBapUTEIbHYIO
MOATOTOBKY BHU3yaJIbHBIX MATEPHAJIOB B COOTBETCTBHM C €€ cojaepkaHuem. B sToi
paboTe MOHKHBI y4acTBOBaTh MpENoJiaBaTeId M OOydaronidecs, IOCTaBJICHHBIC B
MOJIOKEHHE HE TOJIbKO BOCIIPUHHMMAIOIINX, HO U “‘co3paromux uHdpopmaimwo”. C sTon
L[EJIbIO MPENoIaBaTelb JACT 3aJJaHUE CAyIIaTeIsIM MOATOTOBUTh HAIJISIIHBIC MaTEpHAJIbI
0 TPOYHUTAHHOWU JICKIIUH, OMPEACIIMB MX KOJIMYECTBO U CIIOCOOBI MPEICTaBICHUS
uH(pOpMaInu.

[Tocne 3TOrO 1€JI€CO00PA3HO MPOUUTATh ATy KE JIEKIUI0 C HCIOJIb30BAaHUEM
HanOoJee MHTEPECHBIX BU3YAJIbHBIX MATEPUATIOB U MPEACTABUTH ATy CUTYALUIO IS
aHanuza u pazoopa. Mcmonp3yroTcsi pa3Hble THUIIBI HArJISIAHOCTH; HATypallbHbIMU,
M300pa3UTENbHBIN, CUMBOJIUYECKUII — B COUYETAHUM C PA3IMYHBIMH TEXHUUYECKUMHU
cpeacrBamMu. Kakapld TWN HATJSIAHOCTA ONTHUMAJEH JJIsl JIOHECEHHS KAaKOW-TO
OTpENICICHHOW HH(pOpMaIMU. ITO TO3BOJSET CKOHIIEHTPUPOBATh BHHUMaHUE Ha
HanOosiee CYIIECTBEHHBIX B JAaHHOW CHUTyallMd aclleKTaxX COOOIICHHUsS, TIIyOXKe ero
TIOHSITh U YCBOUTA.

[TonqoOHas neKuMs co37aeT CBOCOOPa3HYIO OMOPY JJISI MBIIIICHUS, Pa3BUBAET
HaBBIKH HAIJISHOTO MOJCIUPOBAHUS, YTO SIBISETCS CIIOCOOOM IOBBIIICHUS HE TOJIBKO
HMHTEIJIEKTYaJIbHOT0, HO U TTPO()eCCHOHAIBHOTO MOTEHITHAaIa 00yJIaeMbIX.

Bri0op cmoco0oB AOCTMKEHUS W THIIOB HArJISTHOCTH 3aBUCHUT OT TEMBI.
PyKkoBOACTBYSICh MPUHITUIIOM TMOCUIBHOW TPYAHOCTH, NPU HU3JIOKEHUU CIIOKHBIX IJIs
BOCIIPUSITUS U TIOHUMAHHS TE€M, COACpP)KAIMMUX OOJBIION 00BEM KOHIEHTPUPOBAHHOM
nHpopMaluu, 1eJeCo00pa3HO  HKCIMOJb30BaTh COUYETAHHE HW300pa3UTENBHON U
CUMBOJIMUECKON HarmsaHocth. Hampumep, cxema sBISIETCS YHUBEPCAIbHBIM, HO
JIOCTATOYHO CJIOKHBIM JIJI1 BOCIPHUSATUSI CPEJICTBOM HATJISAJIHOCTH, TOITOMY €€
KOHCTPYUPOBAHHE PEKOMEHIYETCS OCYIIECTBISITh Ha OCHOBE PHUCYHKa, YacTo
BBITIOJTHEHHOTO B TPOTECKHOM ¢opme. DTO MO3BOJSET CO37aBaTh AaCCOIIMATHUBHBIC
IIETIOYKH, ITOMOTAIOIIME CIyIIaTeNIsIM 3allOMUHATh M OCMBICIMBATh HH(POPMAITHUIO.
OcHOBHasl CIIO)KHOCTb COCTOMT B BBIOOPE CPEICTB HArJISIHOCTH, WX CO3JaHUU U
peXHCCype BCEH JICKIIUM B 11€7IOM. BOJIbITyI0 posih 3/1eCh UTPArOT Takue (HaKTOpPhl Kak
rpadUyecKuil JIW3aifH, I[BET, ONTUMAaJIbHOCTh COUYETAHHS CJIIOBECHONW W BHU3yaIbHOM
nHpOpMaIuU, TEXHUYSCKUX CPEJICTB M TPAJUIMOHHBIX HAIJISIHBIX MaTEPHAJIOB,
J03UpOBKa B TojJade HH(pOpPMAIMH, MacTepCTBO W CTWIb OOIICHHS JIGKTOpa C
ayJUTOPUEN.

[IpuMeHeHUe JIEKIIMM OTOrO THUMA JIOJDKHO OCHOBBIBaThCA Ha  ydyeTe
MCcux0(U3MOIOTHYECKMX BO3MOXKHOCTEH cCllymiatesield, UX YpoBHA oOOpa3oBaHUsI U
poheCCUOHAIBHOW MPUHAJISKHOCTA, YTO TO3BOJIUT MPEIOTBPATUTH HEraTUBHbBIC
MOCJIEACTBUS UpE3MEPHOU MEpEerpy3Ku 3pUTEIILHOTO KaHalla BOCTIPUSITHS.

Jlextust ¢ ananuzom xoukpemuuolx cumyayuti. JlanHas Jexuus mo Gpopme moxoxa
Ha JISKIUI0-TUCKYCCHUI0, OJTHAKO, Ha 00CYXIEHHE MPEeTo/iaBaTellb CTABUT HE BOMIPOCHI, a
KOHKpPETHYIO cuTyanuto. OOBIYHO, TaKas CUTYaIlus MPEICTABISAETCS YCTHO WM B OYCHB
KOpPOTKOM Buaeo3anucu. [loaToMy H3IOXKEHHE €€ JTOJDKHO OBITh OYeHb KPAaTKUM, HO
colepkaTh JOCTaTOYHYIO WHGOPMAIMIO I OIICHKA XapaKTePHOTO SIBICHUS W
obcyxnenus. OOydarmrecs: aHATU3UPYIOT W OOCYXKTAIOT JTH MHUKPOCUTYAITUU
coobma, Bcel ayautopueil. IlpemomaBarens crapaercs akTUBU3UPOBATh y4yacTHE B
O0OCY)XIEHHH OTIETBHBIMH BOIPOCAMH, OOpPAIIEHHBIMH K OTACIBbHBIM O0ydaeMbIM,
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MPECTaBIIAET PA3IMYHbIe MHEHHUSI, YTOOBI Pa3BUTh IUCKYCCUIO, CTPEMACH HAPABUThH €€
B HY)XHOE HamlpaBleHHE. 3aTeM, OIUpasCh Ha TMPABWIbHbIE BBICKA3bIBAHUS M
aHAIM3UPYs HEMPAaBWIbHbIC, HEHABSI3YMBO, HO YOSAUTEIbHO MOABOIUT O0YUaOIIUXCS K
KOJUIGKTUBHOMY BBIBOJY WM 0000meHuto. MHorma oOcyXJIeHHe MHUKPOCUTYAIUH
UCIIOJIb3YETCS B KauecTBE IMPOJIOTa K MOCIEAyIoer YacTu JeKuuu. s Toro 4ToOsbl
3aMHTEPECOBaTh AyJAUTOPHIO, 3a0CTPUTh BHUMAaHUE Ha OTAEIbHBIX MpoOJieMax,
MOATOTOBUTh K TBOPYECKOMY BOCHPHATHIO H3ydaeMoro wmatepuana. YtoOw
COCPEOTOYNTh BHUMAHUE, CUTYyaIlUs MOAOMPACTCS JOCTATOUYHO XapakTepHAs U OCTpasl.
OnHako 3TO MOXKET MNOTpeOOBaTh CIMIIKOM MHOTO Yy4eOHOro BpPEMEHHM Ha €€
obcyxnenue. Tak, Hampumep, MPUBEAsl CUTyaluio, OoOydaronuecss MOTYyT HayaThb
MPUBOJANTH MPUMEPHI MOJOOHBIX CUTyallMii W3 COOCTBEHHOTO ONBITA, M JUCKYCCHUS
MOCTENIEHHO YXOJIUT B CTOPOHY IpYrux mpoOiemM. XoTs 3TO BechbMa IOJIE3HO, HO
OCHOBHBIM COJICpKAHUEM 3aHATHS SIBJISICTCS JICKITMOHHBIA MaTepHall, U TMPEroaaBaTeNb
BBIHY)KJIEH OCTAHABJIMBATh JUCKYCCHIO. BOT moueMy moadoop M H3JI0KEHUE TaKhuX
CUTYyallMil JIOJDKHBI OCYIIECTBIISITBCS C YYETOM KOHKPETHBIX pPaccMaTpUBAEMbIX
BorpocoB. Kpome Toro, y mpernogaBaTesnst JOJMKHA OCTaThCS BO3MOYKHOCTh MEPEHECTH
JUCKYCCUI0O Ha CHEIUaIbHO IUIAHUPYEMOE 3aHsATHEe, CuUMTas CBOK 3ajady —
3aMHTEPECOBATH CIYIIATEICH — BHITTOJIHEHHOM.

3.5. YcTHBINM ONpoc NpU TeKyllleM KOHTPOJie

Texkymuii KOHTPOJIb MO AucUUIIMHE «Du3uKa» MO3BOJSET OLICHUTH CTENEHD
BOCTIPHSATHS YI€OHOTO MaTepuajia U MPOBOJUTCS JJIS OICHKH PE3yJbTaTOB U3YyUCHUS
pa3aeaoB/TeM JUCHHUILINHEIL.

Bormpocsl, paccmarpruBaemMbie Ha ayIUTOPHBIX 3aHATUAX 110 MEXAHUKE U
MOJIEKYJIIPHOU (pU3HKE

l.MarepuanbHas Touka. Cucrema orcyera.

2.CKOpOCTh CpeliHssl U MTHOBEHHaAS.

3.1yt npu npon3BOIBHON 3aBUCUMOCTH OT BPEMEHH.

4.Yckopenue. CKOpOCTh U TyTh IPU PABHOYCKOPEHHOM JABUKEHHH.

5.YcKkopenue npu IBHKEHHUH TeJla C MOCTOSTHHOM CKOPOCTBHIO MO OKPY’KHOCTH.

6. YrnoBas ckopocTh. HampaBnenre BeKTopa yrioBoil CKOPOCTH.

[ Ilepuon n yactoTa BpamieHus1. CBA3b C yTIIOBOM CKOPOCTHIO.

8.Yri0Boe ycKkopeHue; CBsA3b C TAHT€HLUATbHBIM YCKOPEHHEM.

9.Ilepeiii 3axkoH HptoToHa. MIHEpHManbHble M HEMHEPIUATBLHBIE CUCTEMBI OTCUETA.
10.Btopoii 3akon HetoTona. Cuna. Macca tena.

11.Tperuii 3axon Hetorona. Hanpasiienue cui, 1edCTBYIOIIKUX HA Tea.

12 imnynbsc Tena. Beipaxenue Broporo 3akoHa HeloToOHa yepes uMIyJibC.
13.Cuna TsKECTH U BeC Tena.

14.Cuina tpenus. Cumna ynpyrocTH.

15. 3aKkOH coXpaHeHHUs UMITYJIbCa B 3aMKHYTOU CUCTEME.

16.1TonHas MexaHuveckas SHeprusi. 3aKOH COXpaHEHUs U IIPEBPAILICHUS SHEPTHUH.
17.AGcom0THO ynpyruii U HEYNIPYTUil yaap 1apos.
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19.0cHOBHBIE MONOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

20.OcHOBHBIE MOHATUS TEPMOJAUHAMUKHU.

21.YpaBHeHUE COCTOSIHUSA Teja (BEIIeCTBa).

22 U neanbhplii ra3. Kakoii ra3 6J1130K K uaeaibHOMY?

23.YpaBHEHUE COCTOSIHMS HJCAJIbHOrO Trasza JUisi JaHHOW Macchl raza (ypaBHEHHE
MenneneeBa — Knanetipona).

24 YpaBHEHUE COCTOSHUS WACAIBHOTO Ta3a B BHAC 3aBUCHMOCTH JIaBIICHUS OT
TEeMITepaTyphl U KOHIICHTPAIINH MOJIEKYII.

25.0CHOBHOE ypaBHEHHE MOJIEKYJSIPHO — KHHETUIECKON TEOPUU Ta30B.

26. BHyTpeHHsIsl SHEprus TEPMOIMHAMUYECKON CHCTEMBI.

27. Yucno crenenelr CBOOOIBI MOJIEKYI.

28. CBs3b BHYTPEHHEN YHEPTHH BEILIECTBA C YUCIIOM CTETIEHENH CBOOOIbI.

29. IlepBoe HayaI0 TEPMOIUHAMUKH.

30. Pabora, coBepiraemas ra3oM Mpu U3MEHEHHUH €ro 00bEMa.

31. Teno&€MKOCTb TeJa, MOJISIPHAsS U yJIeJIbHAs TEIIIOEMKOCTH.

32. Pabora, coBepmiaemas HJ€aJbHBIM Ta30M TMPU  Pa3IMYHBIX Mpoleccax
(M30XOpUYECKOM, U300aPUIECKOM, HU30TEPMUUYECKOM, aTHa0aATUYECKOM).

33. KoaddumueHT nmosie3Horo AelCcTBUS I KpyTrOBOTO IIporiecca.

34. JIe ¢hopMbl Iepeiadu IHEPTUU OT OJHUX TEJ JIPYTUM.

35. Kpyrosoii niportecc (1tukdn). [Ipsmoii 1 oOpaTHBIA TAKIT.

36.3akoH bombiMana 0 paBHOMEPHOM pacipeiesIeHUH YHEPTUH 10 CTEIEHSIM CBOOOIBI
MOJIEKY

BOUpOCbl 0151 CAMOCMOSAMENbHO20 UsyuyeHus

1. CBs13p MEXy TMHEWHBIMH U YTJIOBBIMHU BEJTUYMHAMH.

2. AHajorus Mex1y BpallaTeabHbIM U TOCTYNATEIbHBIM JBUKCHUSIMH.

3.Bec tena npu nBuxkeHuu ¢ yckopenueM. HeBecoMocCTb.

4. Mexanunueckas cucrtema. Cuibl BHyTPEHHHE U BHEIITHHUE

5.Kunernueckas sHeprus, BbIBOJ GOpMYIIbl yepe3 padoTy.

6.Pabota u sHeprus. MouHoCTh

7. 3akoH /lampTOHA.

8. OueHuTh 00BbEM U pa3Mep MOJIEKYIT BOJBI.

9. [IpuMeHeHre epBOTO Havajla TEPMOJMHAMUKH K U30IPOLIECCAM.

10.CBs13b cpeiHEN KHHETUYECKON SHEPTUU MOCTYNATENBHOTO IBHXKEHHSI MOJIEKYJI C
TEMIIEPATYPOM.

11. BbIBOA OCHOBHOTO YpaBHEHHSI MOJIEKYJISIPHO — KHHETUYECKON TEOPUU T'a30B

BOHpOCBI, paccMaTpuBaCcMbIC HAa aYJUTOPHBIX 3aHATUAX I10 SJICKTPUICCKUM U
MAarHuTHBIM SABJICHUAM

1. 3akon Kynona. HanpaBnenue cuiibl, I€MCTBYIOIIEH HA 3apsi/l.

2. Hanpsi>KeHHOCTB 3JIEKTPUYECKOTO IOJIS.
3. [IpuHIMI Cyneprno3uLMK dJIEKTPUIECKUX MOJEH.
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4. CunoBble TMHUM (JIMHUW HAMPSHKEHHOCTH) AJIeKTpruueckoro noJs. [lomHoe uncno
JIMHUN, BXOJAIINX U3 TOYEYHOTO 3apsiia.

5. PaboTa cuit 3eKTprUuecKoro moJst Mo MepeMenieHUI0 TOUEUHOTO 3apsi/ia.

6. [loTeHIMaNbHAS YHEPTUSl TOUEYHOTO 3apsia B MOJIE APYTroro TOUEUHOTO 3apsia.
[ToTenmman. PaboTa no nepemMenieHuo 3apsiaa Mexay TouKaMu C pa3HbIMU
NOTEHIAAJIAMH.

7. CBs13b MEX]ly HAIPSHKEHHOCTBHIO 3JIEKTPUYECKOTO OIS U MOTEHIUATIOM.

8. DIeKTPOEMKOCTh YEMHEHHOTO IPOBOAHKKA. EMKOCTH miapa.

9. Konaencaropsl. EMKOCTB mitockoro koHaeHcatopa. EMKOCTb npu mocieioBaTeIbHOM
Y NIapaJIJIEIbHOM COEAMHEHUSX KOHIEHCATOPOB.

10. DHeprust 3apsHKEHHOTO KOHIEHCATOPA.

11. Cuna toka. Cuna ToKa B cilydyae JBUKEHUS MOJOXKUTEIbHBIX U OTPULATEIbHBIX
3apsa0B. BEKTOp MIIOTHOCTH TOKA, CBSI3b C CUJION TOKA.

12. 3axon Oma mig ydactka uenu. ConpoTUBIIEHUE [UINHAPUIECKOTO MPOBOJHHUKA.
3aBUCUMOCTB YJEIBHOTO COITPOTHUBIICHUSI OT TEMIIEPATYPBHI.

13. ComnpoTuBieHue MNpy MOCIEI0BATENILHOM U MapaJlJIeIbHOM COSAMHEHUN
IIPOBOJIHUKOB.

14. DnextpoaBuxyias cuia. [lanenne HanpsKeHUsT HA HEOAHOPOAHOM Y4acTKE LEIH.
3akoH Oma

15. PaboTa u MomHOCTh ToKa. 3akoH [[xoyns—JIeHua.

16. MomHoCTbh, pa3BuBaeMasi HICTOYHUKOM TOKa. MOIITHOCTD, BIZIEsIeMas B Harpy3Ke.
KoadduimenT none3Horo 1eicTBUS HCTOYHUKA TOKA.

17. MaruuTtHoe nojie. MarHuTHast UHIYKLUSL, IPUHUIMUIT CYTIEPIIO3UIIMA MAarHUTHBIX
nosierd. CUItoBbI€ JIMHUU MarHUTHOTO noJist. 3akoH buo — Casapa - Jlamnaca.

18. MarauTHas MHAYKIHS IPSMOTO MPOBOTHUKA C TOKOM.

19. Cuna Jlopenma. HanpaBnenue cuiibl, ASHCTBYOIICH HA MOJOKUTEIBHBIN U
OTPULIATEIIBHBIN 3apsI/Ibl.

20. 3akon Ammnepa. ®u3nueckuii CMBICT BEKTOpa MAarHUTHOW MHAYKIUU B.

21. Cuna B3aMOJIEHCTBUSI IBYX OECKOHEUHBIX MPSMBIX MPOBOJHUKOB C TOKOM.
[IpaBuio ieBOM pyKH.

22. Cvta 1 MEXaHUYECKUM MOMEHT, JICHCTBYIOIINE Ha 3aMKHYTBIM KOHTYP C TOKOM B
MarHUTHOM MoJjie. MarHUTHBI MOMEHT KOHTYpa ¢ TOKoM. PaGoTa npu moBopoTe
KOHTYpa C TOKOM B MarHUTHOM T10JI€.

23. MarautHasi MHIYKLHS B [IEHTPE KPyrOBOI'O KOHTYpa C TOKOM.

24. MarautHasi FHIYKIHsI HA OCH KPYTOBOT'O KOHTYpPa C TOKOM.

25. MaruuTHbIN MOTOK.

26. Pabora, coBepiiaeMasi pu nepeMerieH NPOBOAHUKA C TOKOM B MarHUTHOM TIOJIE.
PaboTa npu moBOpoTE KOHTYpa B MATHUTHOM T10JIE€ Ha YTOJI.

27. I1oTOK BEKTOpa MarHUTHON MHIYKIIMH YEPE3 3aMKHYTYIO ITOBEPXHOCTb.

28. MarauTtHasi MpOHUIIAEMOCTb, €€ (PU3NUECKUIA CMBICI.

29. DnexkrpomaruuTHas MHIyKIus. ManykunonHsiit Tok. [Ipasuno Jlenna.

30. OIC uHaYKIMU B MPOBOIHUKE, ABMXKYIIIEMCS] B MATHUTHOM TIOJIE.

31. Camounnykiusi. UHIykTUBHOCTD. UHAYKTUBHOCTH COJICHOU/IA.

32. BJIC caMOMHIyKITHH.

33. DHeprust MarHuTHOTO 1Mo (BbIBOJ). [IIOTHOCTH SHEPTUU MAarHUTHOTO TOJIA.
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34. II1OTHOCTB PHEPTUH AJIEKTPOMATHUTHOTO TTOJIS.
35. YpaBHenust Makcaena.

BOI’IpOCbl O/151 CaMOCMOSMENbHO20 U3ydeHus

1.Bunbl 351eKTpUYECKUX Pa3psiaoB.

2.I1poBOIHUK BO BHEIIHEM 3JIEKTpUUYECKOM Toie. UHIylIMpOBaHHbIE 3apsibl.
3. MarnuTHast MUHAYKIUSI BHYTPU MarHeTUKa.

4.1110THOCTH MOTOKA YHEPTUU B AJICKTPOMArHUTHON BOJIHE.

5. Busipl KoHZIEHCATOPOB U UX MPUMEHEHUE.

6. MarHeTuku W uUX MPUMEHEHHE.

Bomnpocel, paccmarpuBaeMble Ha ayJJUTOPHBIX 3aHATHUSX 10 ONTUKE, aTOMHOM, EPHOIA,
KBaHTOBOW (pU3MKe

1. CBeTOBOIM BEKTOP, XapaKkTep KoJeOaHU CBETOBOIO BEKTOPA.

2. AOCONIOTHBIN MOKa3aTeNb MPETOMIICHHUS, CBSI3b C ANEKTPUUYECKOM W MarHUTHOU
MPOHUIIAEMOCTBIO cpefibl. [lucnepcust crera.

3. JluinHa ¥ yacToTa CBETOBBIX BOJIH. CBS3b JJIMHBI U YaCTOTHI CBETOBOU BOJIHBI B CpEJIE
1 BaKyyMe.

4. OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTUKU. AOCOIIOTHBIM U OTHOCUTEIbHBIN
MOKA3aTely MpeIoMICHUS. SIBJIEHUE MOTHOTO BHYTPEHHETO OTPAKEHHS.

5. [Monspuzanus ceera. ECTeCTBEHHBIN U MOJISPU30BAHHBIN CBET.

6. Untepdepenius ceera. KorepeHTHbIE BOJHBI. Y CIIOBUS UHTEPHEPEHITMOHHBIX
MaKCHMyMa 1 MUHUMYMa MPU HAJIOKEHUHU JIBYX KOT€PEHTHBIX BOJIH.

7. Ipunumn [Noitrenca. Jludpakius cBeTa, BUALI THPPAKIIHHA.

8. ®otorpdext. Buemnuii u BHyTpeHHHM PoTtorddext. Tpu 3akoHa BHEIIHETO
dhororddexra.

9. O6psicuenue hoTtorddexTa ¢ TOMOIIbIO KBaHTOBOW Teopuu. DopmMya DUHINTEHA
1u1st BHeHero (oTodddexra.

10. ®oton. Macca, sHeprus, uMitysibc. OCHOBHBIE CBOMCTBA (DOTOHA.

11. Onwrter Pezepdopna. Anepuas monens aroma Pezepdopaa.

12. Cnektp atoma Bomoposaa. [loctymarsr bopa.

13. Ctpoenue sigpa. DHEpruUs CBS3H B sIpe.

14. ITpoTOHBI U HEUTPOHHI.

15. a, B, y —u3nmydeHus.

BOI’lpOCbl OJ151 CAMOCMOSIMENbHO20 U3yuenus

1. ITNOTHOCTB 3HEPTUH, INIOTHOCTH IOTOKA SHEPTUU B AIEKTPOMATHUTHOM BOJIHE.

2. [Tnockoe u chepruueckne 3epkana.

3. JIunzel. DopMyna TOHKOM JIMH3HI.

4. Bugpl ClIEKTPOB: JTUHEHYATHIN, OJOCATHIN, CIUIOLITHOM.

5. DnekTpoMarHuTHbIe BOJHBL. [lIkana 3neKTpOMarHuTHBIX BOJIH.

6. [Ipumenenue uuTepPepeHru U TUPAKINKU B TEXHUKE U TEXHOJIOTHH.
NuTtepdepeHinonHasi MUKPOCKOTHS.
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7. YneTpaduoseroBoe u HHPpakpacHOE U3IIyYeHUE, UX CBONCTBA U UCIOJIb30BAHUE
B COBPEMEHHOM TEXHUKE.

8. PeHTreHoBCcKO€ ¥ raMma U3JIy4eHUE U UX UCIIOJIh30BaHUE B COBPEMEHHOM
TEXHHUKE.

9. KopryckyisspHO-BOJTHOBOM Ayajii3M CBOMCTB BEIIECTRA.

10. Beruncnuth AJMHY BOJIHBI Jie Bpoiins yacTuiibl Maccoi 1 T, IBHXKYIIIEHCS co
ckopocThio 10 m/c.

11.YacTuupl 0IMHaKOBOW MPUPOJBI B KIIACCHUECKOW N KBAHTOBOM MEXaHUKE.

Texkymui KOHTPOJIb ITPOBOAUTCS B BUE:
- pyOeXHOro KOHTpOJIA: IO HWTOraM H3Y4YEHMsI pas3jiesia WIM HECKOJIbKUX
pa3nenoB  AUCHUIUIMHBL.  PyOeXHbBIE KOHTpPOJIh MPOBOAUTCS B  Qopme
KOHTPOJIbHOHN pabOTHI.

B nmpouecce mnpodeccuoHanbHON AESATENIBHOCTH HEOOXOAWMO IOCTOSTHHO
aJlaliTUPOBATBCA B M3MEHSIOUICHCS OOCTAaHOBKE HAYYHO-TEXHUYECKOTO Pa3BUTHSL.
[ToaTomy BaxHO, uTOOBI 3a BpeMs OOy4YeHHs OOYYarOIIMHCA HE TOJIBKO YCBOMII
HEKOTOpBIA 00bEM TMOJIE3HOM MH(POpMalUU, HO M OBJIAJEN TEXHOJOTUEH MOJIy4YeHUs
3HaHMUA. B xome wu3yueHus aucuMiiuHbl «@Du3nKa» 00ydarouiyecs JIOJIKHBI
MO3HAKOMHUTHCSI C OCHOBHBIMU (DM3MUECKUMH 3aKOHAMH W SIBICHUSMU. BakHas poib
Opu 3TOM OTBOAMTCA caMocTosATeldbHOM pabote. CamocrosiTenbHas paboTa
oOyJaromuxcst Ipyu U3y4YeHUU TUCIUIUIMHBI «Dr3nKay BKIIOYAeT B ce0s MOATOTOBKY K
MPAKTUYECKUM 3aHSATHUSM, U3YY€HHUE BOIIPOCOB, HE BKIIFOUEHHBIX B JICKITMOHHBIA KypC U
TBOPUYECKOE 33aJ]JaHUE, COCTOsIINEe B HAMMMCAHUU pedepaTa WK BBHITIOJTHEHUH TPOEKTA IO
aKTyallbHBIM BOIIPOCaM (PU3UKH.

KpurepusiMu OLIEHKM Cly)KaT: TIyOMHa YCBOEHMS OOydYarolmuMmcsl y4eOHOro
MaTepuaga, yMEHHE MPUMEHSTh IOJIyY€HHbIE 3HAHMS JUIsl PEIICHUsS KOHKPETHBIX
¢bus3ndecKux 3aaa4, 00beM MOTYyYECHHBIX 3HAHHM.

TemaTnka KOHTpPOJIBHBIX M CaMOCTOSATENbHBIX pabdOT yCTaHABIMBAETCA B
COOTBETCTBUM C Y3JIOBBIMH TeMaMH Y4eOHOIrO Marepuaja, MOJUIeKaIIero YCBOSHUIO U
pa3bupaeMbIMM B XOJI€ ayJUTOPHBIX 3aHATUH M CAMOCTOATEIBHOTO H3YUYECHMS
MaTepuana.

KonmnuecTBO ~ BapuaHTOB ~ 3aJaHusi  3aBUCHUT  OT  CJOXHOCTH W
pPa3HOHAMPABICHHOCTH PACCMATPUBAEMbIX CUTYaIUH.

3.6 PyOexHblIii KOHTPOJIb

PyOGexxHblif KOHTPOJb MO JUCHUIUIMHE «DU3UKa» TMO3BOJAET OMPEACTUTD
CTENEHb YCBOEHUS Y4yeOHON HHOpMaMU U CPOPMHUPOBAHHOCTH KOMIETEHIUM.
[IpoBoauTCs MOCHE KAKIOTO MOIYJS 1O UTOraM M3YyYEHHMs pasliesia WM HECKOIbKUX
pa3ziesoB AUCHUILIAHBI.

PyGexHbIli KOHTPOJb OCYIIECTBISETCS JIMOO B MUCBMEHHOW ¢dopmMe B BHUIIE
KOHTPOJIbHOM pa0OThI, BKJIIOYAIOUIEH 3aJaull WM TEOPETUYECKHE BOIMPOCHI, JUOO MO
pe3ysibTaTaM BBINOJIHEHUS 1a00paTOPHBIX padOT, BKIIOUEHHBIX B JAHHBIN pa3ied.

Kputepun oueHku pyOeKHOTO KOHTPOJS: TJIyOMHAa YCBOGHHUS Yy4eOHOTO
MaTepuaga, yMEHUe MPUMEHSAThH MOJTy4YeHHbIE 3HaHUS, 00BEM YCBOEHHOTO MaTepuaa.
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Bompocsl py0exHOTro KOHTPOJIsi, paccMaTpUBaeMble HA AayJUTOPHBIX 3aHATUSAX U
BBIHOCHMBbIE HA CAMOCTOSITEJIbHOE U3YUCHHE.

NIk owDdE

NogakowdE

WnN e

4.

lcemecTp
Bonpocsl pyoe:knoro kourpoJsi Ne 1

Bonpocuwi, paccmampueaemvie na ayoumopHuIx 3aHAMUIX
AOCOIIOTHAS M OTHOCHUTENIbHAS OITMOKY U3MEPEHUM.
[IpsamonuneitHoe nBmkeHne. CKOPOCTh M YCKOPEHHE.
3akonbsl HeroTOHA.

NmMmynbe CUITBI U UMITYJIBC TeJIa. 3aKOH COXPaHEHUS UMITYJIbCA.
PabGora, MOIITHOCTE, YHEPTHSL.

BpamarenbHoe IBUXKEHUE U €T0 XapaKTEePUCTUKH.

OCHOBHOI 3aKOH IUHAMUKH BpaIaTeIbHOTO JBUKECHUS U YHEPTUH.
KonebarenbHoe TBUKEHHUE U €TI0 TTapaMETpPHI.

Bonpocwi ona camocmoamenvrnozo usyuenus
MOMEHT CHJIBI U MOMEHT UHEPLIUH.
dusnueckul 1 MaTeMaTHYECKUNA MasTHUKU.
Kocmuueckne ckopocTH.
3aKOH COXpaHEHHUsI MOMEHTa UMITYJIbCa.
['paHu1Ibl MPUMEHUMOCTH KIACCUUYECKOM MEXaHUKH.
KuneTtnyeckas sHEprus Bpalllarolierocs Tena.
[ToTeHmanbHast SJHEPrUs BpallaroIerocs Tea.

Bonpocsl pyoeskHoro koHTpoJisa Ne 2

Bonpocul, paccmampusaemvle Ha ayOumopHvIx 3aHAMUAX
[ToBepxHOCTHOE HaTsKEHHUE. KanuiuisipHbIe SABICHUS.
VYpaBuenue Hepa3pbiBHOCTU bepnyinu. 3akon [lyazeitns.
@U3NYECKUN CMBICII TEMIIEPATYPHI U TABICHUS.
YpaBHEHUS COCTOSHUS UICATBHOTO U PEAIBHOTO ra30B. SIBIeHUs nepeHoca —

muddy3usi, 0cMOC, TEIIONPOBOJHOCTb, BHYTPEHHEE TPEHHE.

S.
6.
7.

1.

BHyTpeHHsIs S3HEprusi ra3a U €e BhIpaXKEHHE Yepe3 CTENEHU CBOOO/IBI.
TennoeMKOCTh Ta3a, TBEPABIX TEI U )KUIKOCTEU. YpaBHeHHE Maliepa.
TepMmoannamuueckue nporeccsl. Hauana tepmMoguHaMuKy.

Bonpocul ona camocmosamenbHo20 uzyuenus
TeroBast mammna. [lukn Kapao. Koaddumment monesnoro neictBus

TEMJIOBOW MAIIIUHBI.

2.

3.
4.
5
6

OHTpOMus.

Hexoropsie nmpunoxenus ypaBuenus: bepHym.
DU3NYECKNN CMBICT MOJISIPHOW ra30BOM MOCTOSTHHOM.
Pacripenenenune MoOeKyJ1 o CKOpOCTSIM.

Cpennsst [iMHa CBOOOIHOTO MPOOEra MOJIEKYII.
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Bonpocsl py0e:kHOro KoHTpoJIst Ne 3

Bonpocwi, paccmampusaemvie Ha ayOumopHbiX 3aHAMUSX

3akoH Kymona.
HanpsikeHHOCTh M ToTeHIMAaN AnieKkTpuyeckoro noist. Teopema UpHioy.
Teopema Octporpaackoro-I'aycca.

4. TIpoBOJHUKH U AUDIEKTPUKH B DJIEKTPUUECKOM IoJie. BeKTop anekTpuueckoi
UHAYKINU. OU3NYeCKU CMBICT OTHOCUTEIIBHOW TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

5. TloCTOSHHBIN ANEKTPUUECKHUI TOK U YCIOBHS €0 CYIIECTBOBAHMS.

6. 3akoH OoTpakeHHsI W TIpeJOMJICHUS cBeTa. [loHOE BHYTpEeHHEE OTpaKeHUE.
[TornomieHne cBeTa BEMIECTBOM.

7. DneMeHTHI BOJIHOBOHM ONTHUKHU — UHTEP(hEPEHITUS, TUCTICPCUS, TTOJISIPU3AITHSI.

Wn e

Bonpocwt ona camocmosmenvroco uzyuenus

DIIEKTPUYECKAS] EMKOCTb.
PaboTa 1 MOITHOCTb 3JIEKTPUUYECKOTO TOKA.
OCHOBBI PJIEKTPOHHOM ITPOBOAUMOCTH METAJIOB.

4. HexkoTopble HENOCTATKU KJIACCUYECKOUN 3JEKTPOHHOW TEOPUU MPOBOAUMOCTH
METaJUIOB.

5. Ilornomenue cBera.

6. ®dusuko-xumMuueckoe U PU3NOJIOTUYECKOE JEHCTBUE CBETA.

7. TloHsATHE O KBAaHTOBOH 3JE€KTPOHHONU TEOPUU MPOBOJIUMOCTH

W

[Ipumep OAHOTO W3 BapUAHTOB MO KaXIOM TeMe JIsi CaMOCTOSITEJIbHBIX HU
KOHTPOJIbHBIX PadoT.

Mexanuka (pyOeKHbIl KOHTPOJIb)
Bapuant Ne

1.  YenoBek OEXKHUT CO CKOPOCTBHIO 5 M/C OTHOCHUTEIHHO MaIyObl TEIJIOXO0/a B
HAIpaBJICHUU, [POTUBOIOJOKHOM HAIlpaBJICHUIO JBWXKEHMs Teruioxona. Ecmu
CKOPOCTh TEIIOXO0Ja OTHOCUTENIbHO NMPUCTaHU paBHA 54 KM/4, TO YEJIOBEK IBMKETCA
OTHOCHUTEIFHO MPUCTAHU CO CKOPOCTHIO:

1. 10 m/c

2.5 wm/c

3. 15 m/c

4.20 m/c

2. [Tyns maccoii 20 r, nerdias ropu30HTaIbHO, MPOOUBAET HACKBO3b JIOCKY,
MOJIBEILICHHYI0 Ha HeBecoMOil HUTU. CKOpOCTh IMynu A0 yaapa pasHa 900 m/c, mocne -
100 m/c. Macca nocku paBHa4 kr. CKOpoOCTh JOCKH cpa3y MOcje BbUIETa U3 Hee MyJH
paBHa:

1.4 m/c

2.2 m/c

3.6 Mm/c

4.8 m/c

3. Jlma rapMoHHMYECKOro KojeOaHus, M300pakKeHHOTO HAa PHUCYHKE, MEpUOJ
KOJIeOaHUI PaBEH :
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X,CM
10
s -

-10

t.c

1.0,2¢2.0,05¢c3.0,1c4.0,15¢c5.0,4c¢

4. CKkopocTb pacnpocTpaHEHMsI BOJIHBI L, €€ IJIUHA A U 4acToTa KoJIeOaHui v
CBSA3aHbl COOTHOLIEHUEM:
l.o=vA
2.k = Vv-L
3. v=»Av
4. v = v-A
5.v=Mv
S. ['uapocraTyeckoe AaBiieHUe cToI0a KUIKOCTH:
1. p=pgh
20
2. p=—
R
4o
3. p=—
R
o
4, p= —
R
5. p=pV
MouekyasipHas pu3nKa U TEPMOAUHAMHMKA (PYOeKHbINH KOHTPOJIb)
Bapuant Ne
1. VYkaxure Homep rpaduka U30TEPMUYECKOTIO Ipolecca
P \ 1 )
3
S
v
1. 4,2.1;3.2;4.3;5.5
2. VYka3aTh ypaBHEHHE COCTOSTHUS UEATBHOIO rasa
Loy My
H
y7]
V="RT
2.7 "M
3. M pr
Y7
4 groM 14
y7,
S py=Hyr
p MK
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3. WNneanbHblil Ta3, KOIMYECTBO KOTOporo paBHO V=0,3 Moisi, coBepllaer
nporiecc b-C, n3o00paxenHslii Ha rpaduke (cM. puc.). Temnepatypa rasza, HaXOAIIETOCs
B COCTOSIHUHM, KOTOPOMY COOTBETCTBYET TOUKa D, paBHa:

A2 10° Na

iy

3
2%

1+

o

V.n

TCILIIO

T3 3 4 T 241K 2,211 K; 3. 221 K; 4. 231 K; 5. 251 K

4, Ecnu B HEKOTOpOM mpoliecce BHYTPEHHSSI SHEPTHs ra3a YMEHBIIWIACh Ha
300 ]Ik, a ra3 cosepmmi padoty 500 Ix, To B 3TOM mporecce COOOIIECHHAs razy

Ta paBHA:

1. 200 Jix
2. 300 i
3. 500 JTx
4. 800 Ik

5. 1300 JIx

5. 3a onuMH UK pabodee TEIO TEIUIOBOM MallWHBI OTJAET XOJIOAMIBHHUKY
KoJinuecTBO TerioThl, paBHoe 500 J[x. Kakyio paboty mpu 3TOM coBepiiaeT pabouee
teno, ecnu KII/ mukna cocraBnset 20 % ?

1. 125 JIx
2. 100 JIx
3. 300 Ix
4. 425 Jx
5. 625 JIx

DJIeKTPOMATHETH3M (PYyOesKHbIH KOHTPOJIb)

BapuanTt Ne

1. Ecnu paBHOMEPHO 3apsiKEHHBIM TPOBOIAIINAN 1IAp pagdyca S ¢M CO3JaeT
Ha paccTossHUU 10 cM OT €ero MOBEPXHOCTH 3JIEKTPUUECKOE T0JIE C HAMPSKEHHOCThIO 4

B/M, To Ha paccTosHuu 10 ¢M OT IIeHTpa I1apa HanpsSKEHHOCTD I10JIS pPaBHA:
1.9 B/m2. 4 B/m3. 8 B/M4. 12 B/M5. 16 B/m

2. B onektpuueckoi 1emu, cxema KOTOpOM M300pakeHa Ha PHUCYHKE,
MOKa3aHUE aMIIEpMETPa PaBHO:

4

8

1.10A;2.2A;3.4A;4.6A;5.8A

20



3. Yactuia Maccel M M 3apsja (| ABHXKETCS MO0 OKPYXHOCTU B OZHOPOIHOM
MarHUTHOM I10JI€ ¢ UHAYKIMEH BB III0CKOCTH, NEPIEHANKYISPHOM TMHUAM HHIYKIUH.
Ecnu paguyc okpykHOCTH R, TO KMHETHYECKas SHEPTHsl YaCTHILI PaBHA:

22,2 2.2
1. ¢BR 2 4BR3 ¢*B*Ry, ¢*B*R*5.4*B*R
m 2m 2m m2 q

4, Tok mo mpoBOJHUKY TedeT ¢ 3amajga Ha BocTokK. Cuila, ¢ KOTOpOWM
MarHuTHoOE 1moJje 3emiid (BEeKTOp MHIYKIMK HAaNpaBlieH BEPTUKAIBHO BHHU3 K 3emiie)
JIEUCTBYET HA 3TOT MPOBOJAHUK, HAIIPABJICHA:

C
¥ N ¥
3 > B
X X X X
0]
1) Ha ceBep
2) Ha 1oT
3) Ha 3amaj

4) BepTUKAIBHO BHU3 K 3emiie
5) BepTUKAIIbHO BBEPX OT 3€MJIU

5. Ecnu B MarnutHOM moisie HampspkeHHocThio H = 800 A/M uHAyKuus
MAarHUTHOTO noJist B xkeine3e B = 1,25 Tn, To MarHuTHAs MpOHULIAEMOCTD KEJe3a paBHA:

1. 1000; 2. 100; 3. 300; 4. 125; 5. 200
KBanroBasi onTuka, aroMHas u siiepHas pusuka (pyoeKHbIH KOHTPOJIb)

BapuanTt Ne

1. SAngpo wm3ortoma TaiuHs 2%?77 MOCJIe UEMOYKU PAAUOAKTUBHBIX pPACHaoOB

MIPEBPATUTCS B SAPO U30TOINIA  CBUHLA 25261% . CKOBKO B pe3ysbTaTe 3TUX PaCIaioB

oOpasyeTcsi CBOOOHBIX O- U 3- yacTui?
1. omHa o- yactuma u 3 3- 4aCTHIIBI
2. 3 0.- YaCTHUIIBI ¥ OJTHA [3- YaCTHUII
3. omHa o- yacTuma u 6 - gactui
4. nBe O.- YaCTHUIIBI U 2 [3- YaCTUIIBI

2. SlnepHas peakuus 151B+?—>A?Be+§’He MPOTEKAET TOJI JCUCTBUEM YaCTHIIBI,

KOTOpasi Ha3bIBAETCS:
1. mpoTon
2. HEUTPOH
3. anb(da- yactuia
4. ramMMa- KBaHT
S. IEUTPOH
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3. Ilpu mepexojie 3JIEKTPOHOB B aTOMax BOJOPOJA C YETBEPTOW CTAlMOHAPHOMN
OpOHTHI HA BTOPYIO H3ITy4aroTcsi hOTOHBI ¢ sHepruein W = 4 - 10™° k. [lauHa BomHbL
COOTBETCTBYIOIIASI 3TOM JIMHUH B CTICKTPE U3ITYUCHUS BOJAOPO/Ia, pPaBHA!

1. 500 am

2. 300 M

3. 400 am

4. 600 am

5. 700 am

4. 3anoJiIHeHHOU 3H€KTpOHHOI>'I 000J10YKE COOTBCTCTBYCT TIJIABHOC KBAHTOBOC
yuciao N = 3. YKaXuTe YHUCIO QJICKTPOHOB B 3TOU 06OJIO“IKC, KOTOPBIC HMCIOT

OJIMHAKOBOE KBaHTOBOE uncio m, =0 :
1.6

oW
= 00 BR~N

0

5. Kpacnas rpanuna ¢orosddexra mnsg HexkoTtoporo meramia paBHa 600 HM,
KaKHe U3 BOJH BBI3OBYT BHENTHUN (poTorddext?

1. 500 am

2.700 Hm

3. 800 M

4. 650 M

5. BCE IJIMHBI BOJIH

3.7. IIpoMexyTOUHAsI ATTECTALMS

Llenv nposedenusi npomedxcymouHou ammecmayuu. OUEHKA KOMIETEHIUN
(KOHTpOJIb 3HAHUM, HABBIKOB, YMEHHW), TOJIYYECHHBIX OOYYaIOIIMMCS B MpPOIECCe
oOy4eHMsl, HUX COOTBETCTBHS TPEOOBAHMSIM TOCYAapCTBEHHBIX, (helepanbHbIX
roCy/lapCTBEHHBIX 00pa30BaTeNIbHbIX CTaHJApTOB BBICILIETO 00pa3oBaHus IS
BBIHECEHUSI PEILICHUSI O MPOJOJKEHUN OO0YYEHHS WU MPEAOCTaBICHUHU BO3MOXKHOCTH
MOBTOPHO MPOWTH aTTECTALMIO; OLEHKN KayecTBa OpraHMU3allMd y4eOHOro mpoiiecca u
BBIPAOOTKH HEOOXOIUMBIX KOPPEKTUPYIOIINX ACHUCTBUH.

3.8 UToroBas arrecranus

Kontponme 3a ocBoeHneM jguciuIiuiMHbl «®du3nka» ¢ OIECHKA 3HAHUU
oOyyJaromuxcsl Ha 3a4eTe MPOU3BOJIUTCS B COOTBETCTBUU ¢ [lojiokeHHeM O TeKyleMm
KOHTpPOJIE YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTalud  OOydYaromuxcsl 1o
oOpa3oBaTeIbHBIM TPOTPaMMaM BBICHIETO OO0pa30BaHUS, YTBEPKIACHHOM PpEIICHUEM
yueHoro coBeta ®I'bOY BO «Capatosckuii 'AY» ot 18.06.2014, npoTokos Ne7.
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TemaTuka BOIIPOCOB, BLIHOCHUMbIX HA 3K3aMCE€H

1. Mexannueckoe aBuxeHue. [lepemelienue, TpaeKTOpUs U MPOUICHHBIN MyTh.
CKOpOCTh U YCKOPEHHE.

2. JIBueHue MaTepHaIbHOM TOUKH IO OKPY>KHOCTH.

3. PaBHOMepHOE U paBHOYCKOPEHHOE MPSMOIMHEIHOE TBUKEHUE.

4. OcHOBHBIE 3aKOHBI AMHAMUKU (3aKoHbI Hpl0TOHA).

5. BpamarensHoe JBUKEHUE TBEPAOrO TENA.

6. KonebGatenbHoe  nBmwxkeHue. ['apMonmueckwe  kojebaHus U UX
xapakTepucTuku. Guzndeckuii ¥ MaTEMATUYECKUN MASITHUKH.

7. Mexanuueckue BOJHBL [IpoponpHble M monepeyHble BOJMHBL. CKOPOCTh U
JUIMHA BOJIHBI. Y PaBHEHHE BOJIHBL. 3BYKOBBIE BOJIHBI.

8. 3akoH BCEeMHpHOTO TATOTEHHs. ['paBUTAIIMOHHAs TMOCTOSHHAsA. YCKOpEHHE
cBOOO/IHOTO Ma/IeHUsI.

9. 3aKOoHBI U3MEHEHUS U COXPAHEHUS UMITYJIbCA.

10. /laBnenne B  JKMUOKOCTM W rase. [uapocratudeckoe  JaBJICHUE.
['mnpaBnuueckui npecc.

11. V3zmepenue naBieHus. 3akoH Apxumeaa. AproMeTpsl.

12. YpaBHeHUe HEpa3pbIBHOCTH CTPYH. JInHuM TOKa. MneanbHas KUIKOCTb.

13. YpaBuenue bepnymnu. U3mepenne ckopocTH IBUKCHHS KUIKOCTH.

14. PeanbHbie )KuaKoCcTH. BsizkocTh (BHyTpeHHee TpeHue). YpaBHeHue HrroToHa
JUTSI BI3KOTO TPEHHS.

15. JlamunapHoe u TypOysieHTHoe TeueHue. Yucno PeitHonbaca.

16. ®opmyna Ilyazeitng. JIBwkeHune Ten B BA3KOHM >kuakoctu. 3akoH CTokca.
Merton Ctokca u BUCKO3UMETPA ONPEAETIECHUS BA3KOCTH KUIKOCTH.

17. BuytpenHee naBieHue B xuakocTH. IloBepxHocTHOe HaTskeHue. Cuna
ITOBEPXHOCTHOTO HATSKEHUS.

18. JlononHUTENbHOE NABJIEHHE IOJ HWCKPUBICHHOW MOBEPXHOCTHIO >KHJIKOCTH.
®opmyna Jlannaca.

19. CmauuBanue u HecmaumBaHue. KanusuisgpHeie siBieHus. BwicoTa mogHsATHS
xujakoctu B kKanwuisipe. Popmyna bopemnu-Kropena.

20. Monexynsapuas ¢usuka. OcHoBHbie nonoxkenuss MKT. Cuna u sHeprus
MOJIEKYJIIPHOTO B3aUMOJIEUCTBUS. ATperaTHble COCTOSIHUSI BEIIECTB.

21. DxcniepuMeHTalbHbIe Ta30Bble 3aKOHBI. 3akoHbBI boilns-Mapuorra. 3akoH
I'eni-JIroccaxka.

22. YpaBHEHHE COCTOSHMS HJealibHOro Ta3a. 3akoH Kiamelipona. YpaBHeHue
Knaneiipona-MeHneneena.

23. OcuoBHoe  ypaBHeHue MKT. CpenHsst  KBagpaTuyHas  CKOPOCTb
MOCTYIATEIbHOTO ABMKEHUS MOJIeKyJ. Y paBHeHue Kiaysuyca.

24. CnenctBus u3 ocHoBHOoro ypaBHeHuss MKT. VYpaBuenune bonbsiimana.
Cpennsist KBaapaTUyHask CKOPOCTb.

25. Craructuueckue pacnpeneneHus. 3akoH MakcBemia o pachpenesieHuu
MOJIEKYJI MJI€aJbHOIO Tra3a IO CKOpPOCTSAM TEIJIOBOTO JBMKEHHS M (PYHKIHS
pacnpenenenus Makcpemia. OnsiT LlTepHa.

26. SlBnenue nepeHoca B razax. CpeaHsst JiMHa CBOOOIHOTO MpoOera MoJeKyII.
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27. Muddyzus. Koadbdunuent nuddyzun.
28. TemnonpoBoaHocTh. YpaBHeHue dypre. KoadgduimeHT TenionpoBoHOCTH.

29. Bayrpennee Tpenue (BI3kocThb). 3akoH HeroTona. Koadduiment BszkocTu.

30. OcHOBBI TepMOAMHAMUKHU. TepMoarHAMUYECKUE MPOIEcChl. Yncao creneHei
cB000bI. KuHeTHueckast sHeprus MoJieKyJl. BHyTpeHHss1 sHeprus rasa.

31. KonuyectBO  TemyIOThl. TE€MIOEMKOCTh. YJAelbHas H  MOJIEKYJspHas
TEIUIOEMKOCTb. YpaBHeHHne Maiiepa. PU3MYECKHM CMBICI MOJIEKYJSIPHOW Ta30BOU
MMOCTOSIHHOM.

32. IlepBoe Hauano TepmoauHaMuku. PaboTa, coBepiiaemas MpH HW3MEHEHUU
o0ObeMa rasa.

33. Annabatuueckuii mpouecc. 3akoH Ilyaccona. Ilpumepsl agmabaTudeckux
IIPOLIECCOB.

34. IMuxn Kapro. Cxema TemnoBoi Mamuabl. K.I1.J[. TermmoBoi ManuHsI.

35. Bropoe  Hayasio  TepmoguHamMuKku.  CymiHOCTh ~ BTOPOTO  Hayaia
TEPMOJUHAMUKHU.

36. Ourponusi. OOpatumble W HeoOpaTuMbie mpoiecchl. HepaBeHCTBO
Knay3suyca. CraTuCTHYECKHII CMBICH SHTpPONUU. TpeTbe Hayalo TEPMOAMHAMUKH
(bopmyna Hepucra-Ilnanka).

37. Peanbubiii  ra3. Cujna MW NOTEHIMANbHAs HHEPrUs  MOJEKYJISPHOIO
B3anMMOJECHUCTBUA. YpaBHeHUE Ban-nep-Baanbca.

38. Ompir  Duaproca. Kputndeckas Ttemmepatypa. BHyTpeHHsis dsHeprus
peanbHOro rasa.

39. dazoBbie paBHOBecHs U (Pa30BbIe Tepexo1bl. Pa30BbIe MEPEXOIbI IEPBOTO U
BTOPOIO poJia.

40. lmarpamma coctosinus. Kputuueckas TpoiHast TOYKa BOJBI.

41. Teepaoe  coctossHue  BemiectBa.  CTpoeHHME  KPUCTAUIOB.  THIIBI
KPUCTAIJIMYECKUX PEIIETOK: AaTOMHbIE, HOHHBbIE, METaVIMYECKUE U MOJIEKYJISIpHbIE
KPUCTAaJUIbI.

42. DnexTpuueckoe IoJ€ M €ro  XapakTepucTHKu.  HampspkeHHOCTb
AJIEKTPUYECKOTO TOJIS.

43. 3aKoH B3aMMOJICUCTBHS DJIEKTPUUECKUX 3aPSIOB.

44, Pabota MO MEpeMEIICHUIO 3apsja B JJIEKTpUYeCKOM mojie. IloTeHnman u
Pa3HOCThH MMOTCHIIUATIOB.

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

46. Hampshk€HHOCTh  DJIGKTPUYECKOrOo  MOJsl  OECKOHEYHOW  PaBHOMEPHO
3apsKEHHON HUTH.

47. HampsiK€HHOCTh  DJIEKTPUYECKOrOo  MOJs  OECKOHEYHOW  PaBHOMEPHO
3apsHKCHHOMN TUIOCKOCTH U BYX Pa3HOMMEHHO 3apsKEHHBIX IIIOCKOCTEH.

48. MOMEHT CHJIbI © MOMEHT UHEPITUH.

49. OusznvecKkuil u MaTeMaTUICCKUN MasSTHUKH.

50. KocMmuueckune cKOpoCTH.

51. 3akoH coxpaHEHUsI MOMEHTA UMITYJIbCA.

52. HekoTtopsle MpHIoKeHUs1 ypaBHEHHs bepHyui.

53. Kuneruueckas 3Heprus Bpalllaoerocs Tena.

54. IloTeHumanbHasi SHEPTUs BpAaLIAOLIErocs Tea.
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55.

TeroBast mammua. [luxkn Kapno. Koadduument mnonesnoro neictBus

TEIIOBOM MAllIMHBI.

56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,

OHTponus.

HexoTopsble mpunoxenus ypaBHeHus bepryiuu.

DOU3NYECKUN CMBICII MOJISIPHOM Ta30BOM MOCTOSHHOM.
Pacnpenenennie MOJIEKYJI IO CKOPOCTSIM.

Cpennsist IHA CBOOOHOTO MTPOOETa MOJICKYII.

DIIEKTPUYECKAsi EMKOCTb.

PaboTa 1 MOITHOCTb 3JEKTPUUYECKOTO TOKA.

OCHOBBI 3JIEKTPOHHOM NMPOBOIUMOCTH METAJIIOB.

[TonsiTHEe O KBAHTOBOM 3JIEKTPOHHOM TEOPUU MPOBOJIUMOCTH.
DNeKTpONpOBOASIINE CBOWCTBA TEI.

[IpoBognuku. [lonmynpoBogHuku. uanekTpuku.

OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTHKH.

OcHoBHbIE TOHATUS (POTOMETPUH.

3aKOHBI OTPAKEHUS U IIPEIIOMIICHUS CBETA.

SIBNeHUs MOJIHOTO BHYTPEHHETO oTpaxkeHus. Pegpakromerp.
[TocTpoenue n3o0paxeHust B BHITYKIOHN JnH3e. PopMyJia JIMH3bI.
BonHoBeie cBolicTBa cBeTa. CKOPOCTH CBETOBOW BOJIHBI.
Hucnepcus cBera. CeKTpbl UCITYCKAHUS U CIIEKTPBI MTOTJIOMIEHHUS.
EcrectBeHHBII W NOJSAPU30BaHHBIA  CBET.  MeETOOBI  MOJy4eHUs

IMOJIAPU30BAHHOI'O CBCTA.

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

JIBoriHOE nyuenpenomnenue. [Ipusma Hukos.

3akoH Mamtoca 1 3akoH bprocrepa.

Bpamenue miockoctu nossipusaruu. [lomspumerpsr.

Macca u umnyisbc GOTOHA.

3akoH Mamtoca u 3akoH bproctepa.

Nurtepdepenus ceera. KorepeHTHbIE HCTOUHUKH M METOJIBI UX.

Hudpakuus cBeta, Tudpakiys OT OJJHON U MHOTHUX IIEJIeH.

Pa3zpermaemMasi cnocoOHOCTh ONITHYECKUX MPUOOPOB.

dororpdext. Pabote CroneroBa mo BHemHeMy (otorddexty. Dopmyna

DliHiTenHa it BHEIHero ¢potodddexra u oobsicHeHre 3akoHoB CToIeToOBA.

84.

AOCOIOTHO YepHOE TeJio. 3aKOH U3JIy4eHHUs aOCOJIIOTHO YEpPHOro Teda.

.HIOMI/IHGCHGHHI/ISI. BI/I)ILI JJIOMHUHCCIICHITU M. 3aKOHBI JIOMHUHCCHCHIINH.

85.
86.

Hasnenue ceeta. OnbiThl JIeOeneBa.
Omneitel Pezepdopaa no paccessHuto anbpa-yactu. Moaenu aroma TomcoHa

u Pezepdopaa. IToctynarer bopa.

87.
88.

Ctpoenue sapa. Heprus cBs3u siapa. M30Tomnsl.
EcrecTBeHHasi paoakTUBHOCTh. BUAbl paJiMOaKTUBHOTO pacraja. 3aKOHbI

cMmereHus npu anb(da u 6eta pacmnagax.

89.
90.

S nepHbie peakiuu, 1e(EeKT MaCChl U SHEPTHUS SIIEPHBIX PEAKIIUN.
KonebaTenbHpiit KOHTYp. DIEKTPOMArHUTHBIC BOTHBI.
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Oo0pa3zen 3x3aMeHAIIMOHHOT0 OMJIeTA
MHWHHUCTEPCTBO CEJIbCKOI'O XO34MCTBA POCCUNCKON ®EJEPALINN

denepalibHOE TOCYAAPCTBEHHOE 00PA30BaTEIBHOE YUPEKACHHUE
BBICILIET0 00pa30BaHMUs
«CapaToBCKUl TOCYAapCTBEHHBIN arpapHblil yHuBepcuteT umenu H.W. BaBuinosa»
KA®EJIPA «MuxenepHas pusnka, 31EKTPOOOOPYI0BAHUE U FIEKTPOTEXHOIOTUN

3K3AMEHAL{I/IOHHBH7I BUJIET Ne 29
o TUcHUIUInae «DU3nKa»

1. MarauTtHoe mosie. MarHuTHasE WHIYKIMS, TPUHIUIN CYNEPIO3UIMA MAarHUTHBIX
nosied. CWIIOBBIE JINHUA MArHUTHOTO TOJIS.

2. Bropoe Hauano TepMoArHAMUKHU (pa3iudHbie (GOPMYITUPOBKH).

3. PangunoaktuBHOCTh. Asb(ha- u 6eTa- pacnaabl saep. 3aKOH paIMOAaKTUBHOTO pacraja.
4. Jluck Maccoil 2 Kr Katutcs 0e3 CKOJIBKEHUS 10 TOPU30HTAIBHOM IUIOCKOCTH CO
CKOpOCThIO 4 M/c. HallT KNHETUYECKYIO SHEPTUIO TUCKA.

3aB. xadenpoit Tpymkun B.A.
Onobpeno Ha 3acenanuu kadenpsl nporokoa Ne ot . . T.

3.9 TecToBbIe 3a1aHusA
Pazpaboransl  TecTOBBIC  3aaHUA [0  Pa3IMYHBIM  pasfaenaM  (u3uKw,
WCIIONB3YIOIIMECS IS 3aKpeIUICHUS  O0yJaroliMHUCS OCHOBHBIX  pa3JeioB

MIPOMJICHHOTO MaTepuaa.
Hwoxe npuBeeHbI TUITOBBIE TECTOBBIEC 3aIAHUA MPHU U3YUYECHUU Kypca « Dusukay.

1. TanreHmaabHOE YCKOPEHUE XapaKTEPU3YET:

1) u3MeHeHue CKOPOCTH O BEJIMYMHE 2)  U3MEHEHHE  CKOPOCTH  TO
HaIPaBJICHUIO;
3) U3MEHEHHUE CKOPOCTH B €IMHUILY BPEMEHU 4) U3MEHEHHE CKOPOCTHU H TIO

BEJIMYMHE U 110 HAIIPABJICHHUIO
2. VYTBepxkaeHue, UTO MaTepHalbHAas TOYKA T[OKOUTCA WU  JABUKETCS
NPSIMOJIMHEWHO ¥ paBHOMEPHO, €CIIM HA HEE HE IEUCTBYIOT JIpyTUeE Tena:

1) BepHO mpu JTHOOBIX YCIOBUAX, 2) BEPHO JUIsl HEMHEPLIMAIBHBIX CUCTEM OTCYETA;
3)BepHO AJisi MHEPIMAIBHBIX CUCTEM OTcUeTa 4) BEpHO MPU MaJIO CKOPOCTH TOUKHU
3. Ha teno, nBmxyieecst BIOAb OCH X, ICUCTBYET CHJIA, U3MEHSIOIIASACS 10 3aKOHY
F =3x*+3 H. PaGoTa CHJIBI Ha EPBBIX ABYX METPax ITyTH paBHA

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

4. Ilpm temnepatype 36° C cpenHsass KBagpaTH4Hasi CKOpocTh Mojekyn O,

OTIIMYAETCS OT Cpe/iHel apu(PMeTHIeCKOM CKOPOCTH ITUX MOJIEKY B ... pa3
1) 1,38 2) 1,28 3) 1,13 4) 0,36
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5. Ilpu agmabaTuyeckoM CXaTUU 2 MOJEH HJIeabHOTO OJHOATOMHOIO rasa €ero
temriepatypa mnoBbicuiiack Ha 10 K. PaGora, coBepiiaemasi Haj ra3omM Mpu TakoM
CKaTUH, paBHA

1) 166 x  2)250 dx 3)375 dx 4)415 Ix

6. Kak u3meHuTcsl cujia KyJIOHOBCKOTO B3aMMOJICUCTBUS JBYX TOUEUYHBIX 3apsi/iOB,
€CJIM PAacCTOSTHUE MEXITY HUMU YMEHBIIUTH B TpU paza?

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

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

/. IlmacTuHBl TUIOCKOTO KOHAEHCAaTOpa W30JUPOBAaHbl JpPYr OT Jpyra CIOeM
nuanekTpuka. KonpeHcarop 3apsbkeH 10 mnoTeHnuana | kB u OTKIIOUEH OT
MCTOYHHMKA HamnpspkeHus. ONpenenuTh AUIEKTPUUYECKYI0 MPOHULIAEMOCTb, €CIIU
Py €ro yAAJICHUH Pa3HOCTh NOTEHIHMAIOB MEXAY IUIACTHHAMHM KOHJIEHCATOpa
BO3pacraetT A0 3 kB.

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

8. Awmmnepmerp umeer conportupienue 200 Om u npu cuie Toka | =100 MKA
CTpeJKa OTKJOHsSETCS Ha Bcio mkany. Kakoe no6aBouHOE CONMPOTHBIEHHE HAI0
HOJKIIIOYUTh, YTOOBI MPUOOP MOKHO OBUIO HCIOJIb30BAaTh KaK BOJIBTMETP IUIA
U3MEpPEHUs HanpsKkeHus 2 B?

1) 19,8 xOm 2) 198 Om 3) 1,98 MOwm 4) mpubop Heb3s
HCIIOJIb30BaTh KAK BOJIBTMETP

9. JIBe pOBOJIOKM OJMHAKOBOM JJIMHBI U3 OJTHOTO M TOTO K€ MaTepualia BKIIOUEHBI
MOCJIEIOBATEIBHO B 3JIEKTPUYECKYIO 1ienb. CeueHre nepBoi NPOBOJIOKH B TPU pasa
OonplIe ceueHus BTOpoi. KonnuecTBo TEmnoThl, BHIAEISIEMOE B €IMHUILY BPEMEHH
B [IEPBOM MPOBOJIOKE,

1) B 3 pa3a 6omb11e, yeM Bo BTOpoi, 2) B 3 pa3a meHsbl1e, yeM BO BTOPOH,

3) B 9 pa3 Gonbiiie, uem Bo BTOpoOid, 4) B V3 pa3 MeHbIIIE, YeM BO BTOPOM.

10. DnekTpoH W TNPOTOH BIETEIM B  OJHOPOJAHOEC MArHUTHOE TIOJIE
NEPIEHIUKYIIPHO BEKTOPY MAarHUTHOM HHAYKIIMM CO CKOPOCTSIMH U U 20
COOTBETCTBEHHO. OTHOLIEHWE MOAYJS CHUJIbL, ACHUCTBYIOIIEM HA DJIEKTPOH, K
MOJIYJIIO CHUJIBI, ACMCTBYIOIIEH HA MPOTOH, PABHO

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

11. Tlo nByM UIMHHBIM  TapajUIeTbHBIM TPOBOJAM TEKyT TOKH B
IPOTHBOIIOJIOKHEIX HamnpaslieHusx, npudeM |, =21,. PaccrosHne Mexay HUMU

paBHO a. TOUKU B KOTOPBIX MArHUTHOE MOJI€ PABHO HYJIIO HAXOASATCA:
1) Ha mpsMoii, KOTOpas mapajuieibHa IPOBOJAM U HAXOJMTCH CIIpaBa OT Toka |, Ha

paccTosHMU X=a oT ToKa |, ¥ Ha paccTosHuM X-+a OT ToKa |,

2) Ha MpsIMOM, KOTOpas MapajjiejbHa MPOBOJaM M HaXOJAUTCS Ha PACCTOSTHUU X—=a
OT TOKa | M Ha PacCTOSHHU X=0 ot ToKa l,;

3) Ha pacCTOSHMM X=a OT NEPBOrO MPOBOJA MU HA PACCTOSHUU X=a OT
BTOPOTO MPOBOJIA;

4) Ha paccTOSITHUM X=@ OT BTOpPOro MpOBOJa U HA pPACCTOSIHUU X-+2a4 OT
NEepBOro MPOBOAA

12. SlBnenue ycuneHus wind ociabiaeHHs] KoneOaHUN NMpHU HAOKEHUU JBYX WU
00Jiee KOTEPEHTHBIX BOJH HA3bIBACTCSA
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1) nudpakuueii, 2) nmonspusanueis, 3) uarepdepenimeit, 4) GOTOIICKTPUUCCKUM
addexTom, 5) nucnepcuei.
13. Onrtuyeckas pa3HOCTh XOJ@ BOJH OT JBYX HCTOYHHUKOB B HEKOTOPOH TOYKE
paBHa 0,660 mxm. Kakum Oyaet pe3ynbraT MHTEpGEpPEHIIMH B ITON TOYKE, €CIIU
JUTMHA BOJIHBI a) 440 HM 0) 660 HM

1) B 060oux ciayyasx MakCUMyMbl, 2) B 000UX CITy4asX MUHHUMYMBI,
3) B cimydae a) MaKCUMYM, B ciydae 0) MUHUMYM,
4) B cilyyae a) MUHUMYM, B ciIydae 0) MaKCUMYM.

14. Tlepuon mudpaxiuoHHoil pemeTkd 2,5 MkM. CKOJIBKO MakCUMyMOB OyneT
collepKaTh CIEKTpP, 0Opa3yroIIUics MpU MAJCHUH Ha PELIETKY CBETa C JJIMHOU
BOJIHBEI 600 HM

19 2) 8 3) 7 4) 4

15. Ecniu TemniepaTypy aOCOJIIOTHO YEPHOIrO Tejia YMEHBIIUTH B 4 pasza, TO JIJIMHA
BOJIHBI, COOTBETCTBYIOIAs MAaKCUMYMY MCITYCKAaTE€JIIbHONW CIOCOOHOCTH U3ITyUEHHUS
a0COJIIOTHO YEPHOTO Tena

1) ymensiuTcs B 4 pasa; 2) yMEHBIIUTCS B 2 pa3a;

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

16. Dueprus doTtona, nornomieHHoro npu ¢otodrddexre, paBHa E. Kunernueckas
DHEPrusi dJEKTPOHA, BBUICTEBIIETO C TMOBEPXHOCTH HATOrO0 MeETauia IpHU
dboTorddexre,

1) 6onbie E  2) menbiie E  3) paBua E
4) MmoxeT ObITh OOJIBIIIE WIIK MEHbIIE E NpH pa3HbIX yCIOBUIX
17. Yemy paBHa 3HEprus, Macca U UMITYJIbC (POTOHA JJIsl PEHTT€HOBCKUX JTy4Yei
(v=1018 I'm)?
A. 6,62*10™° ITx; 7,3*103%kr; 2,2*%10 * kr * m/c
B. 6,62*107 JIx; 7,3*10%%r; 2,2%10 % kr * m/c
B. 6,62*10™ JIx; 7,3*10%r; 2,2%10 " xr * m/c
I.6,62¥10™ IIx; 7,3*%10%r; 2,2*%10 " kr * m/c
18. UTto oarHaKOBO Y aTOMOB Pa3HBIX U30TOMOB OJHOTO XUMHUYECKOTO JIEMEHTA U

YTO Y HUX Pa3IUYHO?

A) OAMHAKOBBI 3apsbl K MAcChl SIAEP, PA3IMUHBl XUMUYECKUE CBOKCTBA

b) onuHakoBeI 3apsibl sAep, pa3IMuHbl MACChl U XUMHUYECKUE CBOMCTBA

B) onuHakoBbI 3apsibl SAEp U XUMUYECKUE CBOMCTBA aTOMOB, Pa3JIMUHbl MAaCChl
SAEp

I') onuHaKoBBEI MacChl siep M XUMUYECKHE CBOMCTBA, Pa3JIMUHbI 3apsiibl 1ep

19. Kakast 10711 paJliOaKTUBHBIX SIJIEp OCTaHETCS HEpacHaBILICHCS Yepe3 UHTEepBal
BPEMEHHU, PaBHBIN JBYM MEPUOAAM IoJIypacmaaa?

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

20. B pe3ynbTrare peakiiuu CUHTE3a s/ipa JAeUTEpus ¢ SIAPOM oOpazyetcs sSapo
0opa ¥ HEUTPOH B COOTBETCTBUU C PEAKITUECH:

KaxoBbl maccoBoe uncio X u 3apsia Y (B €IMHULIAX JIEMEHTAPHOTO 3apsija) sipa,
BCTYNUBLIETO B PEAKIIMIO C iedTepuemM?
1) x=11, Y=5 2) X=10, Y=5 3) X=9,Y=4 4)X=10,Y=4
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3.10. CuryaumoHHbIe 3212491

B sk3aMeHalMOHHBIX OWJeTaX MPUCYTCTBYIOT CUTYallMOHHBIE 3aJlayd, KOTOpHIE
NpelHa3HA4YeHbl [JIsl BBISIBJICHUS CIIOCOOHOCTHM OOYYAlOIUXCSl pEllaTh >KHU3HEHHBIC
npo0ieMbl € TOMONIBIO TPEAMETHBIX 3HAHUM, KOTOPBIE OTHOCATCS K TOHSATHUIO
METOIMYECKHX  pecypcoB. OHH  MO3BOJAIOT  MPEACTABUTh  MPEAMETHBIE U
METaIlpeAMETHBIE Ppe3yJbTaThl O00pa30BaHHMS B KOMIUIEKCE YMEHUW M HABBIKOB,
OCHOBaHHBIX HA 3HAHUAX 32 CUET YCBOCHHMSI Pa3HBIX CIOCOOOB AEATETLHOCTH, METOIOB
pabotel ¢ wuHpopManued. PemieHue CUTyallMOHHOW  3aJayd  TPEATNOJaracT
MOOUIM3AIUI0 UMEIOIUECS y O0y4Yalouuxcs 3HAHUM M OIbITa, MOJYYEHHBIX B XOJ€
00y4eHHUsI — TO €CTh OBITh KOMIIETEHTHBIM, YTO OTPAKAaeT UACOTOTHIO BBEJCHHUS HOBBIX
oOpazoBarenpHbIX craHnapToB (OI'OC). CuTyalMoOHHBIE 3a/1a4yu pacCMaTPHUBAIOTCA Ha
MPAKTUYECKUX 3aHITHUSIX U 3aTEM BHOCSITCS B DK3aMEHALlMOHHBIA OUJIET.

[Ipumep cuTyauMOHHOM 3a1a4u:

Jli ycTOMYMBOTO ropeHusi 1yroporo ¢poHapsi HE00X0IMMO UMeETh Hampsbkenue 60 B
u Tok 10 A. Jlna nutanus (oHapsi yCTaHOBJIEH TeHepaTop c HampsikeHuem 120 B.
Onpenenutps BeNWYMHY J00ABOYHOTO CONPOTHUBIIEHUS K JYroBOMY (OHApIO, €CiH
CONPOTHUBJIEHUE COECIMHUTEIBHBIX TPOBOIOB paBHO 0,2 OM.

4. MeTOIlH‘IeCKI/Ie MaTEpuaJibl, OoNnpeacjJasromue npoucaypbl OLCHUBaAHUA
3H3Hl/ll7[, yMeHHﬁ, HaBbIKOB H (I/IJ'II/I) onbITa NEATCJIbHOCTH, XAaPaKTCPU3YIOIIUX
ITAIIbI (l)OpMI/IpOBaHI/Iﬂ KOMHeTeHIII/Iﬁ

KoHTposnb pe3ynbraTtoB OOydeHHs, OTaloB W ypoBHA (opMupoBaHUs
KOMIIETEHIMK 10 JuciuiinHe «Dusnka» OCylmecTBIsCTCS 4Yepe3 MPOBEACHUE
BXOJ/IHOTO, TEKYIIETO, pyOEXKHBIX, BBIXOAHOIO KOHTPOJIEH M KOHTPOJIS CaMOCTOSITETbHOM
paboTHI.

@OpMBI TEKYILETO, IPOMEKYTOYHOIO U UTOTOBOTO KOHTPOJISI U KOHTPOJIBHBIE
3aJlaHusl 711 TEKYIIETO KOHTPOJIs pa3padaTeiBatoTcs Kadeapoi ucxos u3 cueupuku
JTUCITUTUTNHBI, U YTBEP)KIAIOTCA Ha 3acelaHuu Kadeaphl.

4.1 Kputepum OUeHKH 3HAHUI, yMeHHH, HABHIKOB W (MJIH) ONbBITA
AeATEJILHOCTH, XAPAKTEePU3YWINMX JTanbl (OPMHPOBAHMS KOMIIETCHI U B
npouecce 0CBOCHUN 00pa3oBaTe/IbHOM MPOTrPaMMbI

Omucanne MmKaJbl OLIEHWUBAHUS JOCTHKEHUS KOMIIETCHIIMA 110 IUCILIUILUIAHE
MpUBEICHO B Tabuiie 6.

YpoBeHb OTMeTka No NATHOAIIBHON cucTeme Onucanue
OCBOCHUS (mpomexyTo4Hast aTTecTarus)™
KOMIIETEHI]
208
6bICOKUIl | «OTIMYHO» | «3auTeHO» | «3auTeHo | OOyuaromuiics 0OOHapyXHUJ BCECTOPOHHEE,

(OTIMYHO)» | CHCTEMaTHYecKoe H  TJyOOKOe 3HaHHE
yueOHOro MaTepuana, yMeeT CBOOOIHO
BBHINIOJIHATh ~ 33JaHUs, TPEAYCMOTPEHHBIC
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YpoBeHb
OCBOCHHUS
KOMIIETEHII
nn

OTMeTKa 110 IIITHOAIUIEHON CUCTEME
(mpoMexxyTo4YHas aTTecTarus)™*

Onucanue

IPOrpaMMoii, YCBOUJI OCHOBHYIO
JUTEPATypy U 3HAKOM C JOINOJHUTEIBHON
JIUTEPATYpPOid, PEKOMEHTOBAHHOM
nporpammoii. Kak npasuio, oOyuarommiics
MPOSBIISIET TBOPYECKHUE CIIOCOOHOCTH B
IIOHMMAaHUHU, U3JI0)KEHUU U HUCIOJIb30BAaHUU
MaTepuaia

oazoentil

«XOopouro»

«Ga4TCHO»

«3a4TEHO
(xoporo)»

OOyuaromuiics 0OHAPYXHUJI TTOJTHOE 3HAHHE
y4eOHOr0 MaTepualia, YCIHEIIHO BBIOJIHIET
[PELyCMOTPEHHBIE B IPOrpaMMe 3aJaHus,
YCBOMJI OCHOBHYO JUTEPATYPY,
PEKOMEHI0BAaHHYIO B IIPOTrPaMMe

nopozosulil

«KYHAOBJICTBOPH
TCIIBHO»

«3a4YTCHO»

«3aUTEHO
(ynoBieTBo
PHUTEIBHO)»

OOyuaronmiics OOHapyXui 3HAHUSA
OCHOBHOT'O y4eOHOro Marepuaia B o0beme,
HEoOXOIUMOM Ui JalibHEHIIe yueObl U
npencrosimel  paboTel Mo mpodeccud,
CIpaBlseTCs c BBHITIOJTHEHHEM
NPAaKTUYECKUX 3aJaHHi, MPEeIyCMOTPEHHBIX
MporpaMmMoi,  3HaKOM C  OCHOBHOM
JIUTEPATYPO, PEKOMEHIOBAHHOMN
MPOrpaMMoOii, JOMYCTUI MOTPEIIHOCTH B
OTBETE HA HK3aMEHE W TPU BBITOJHECHUU
HK3aMEHALIMOHHBIX 3aJaHui, HO O0IazaeT
HEOOXOMUMBIMH  3HAHUSAMH I UX
yCTpaHEHHS oJ PYKOBOJICTBOM
TIPEeroIaBaTeNs

«HEYJOB-
JIETBOPHU-
TEIBLHO»

«HC
3a4TCHO»

«HE 3a4TEHO
(HeynmoBieT-
BOPHUTEIHHO)»

OOyuarommiics oOHapyXw1 mpobensl B
3HAHHUAX OCHOBHOTO Y4eOHOro Mmarepuaia,
JIOMYCTWJI IPUHLUMNHAJIbHBIE OIIMOKH B
BBITTOJIHEHUH MIPEyCMOTPEHHBIX
OporpaMMoil NpPaKTUYECKUX 3aJaHHid, He
MOXET  TPOAOIDKUTH  OOydeHHWe  WIN
HNPUCTYIUTh K npogeccuoHaIbHON
JeSITeTTbHOCTH o OKOHYaHUHU
o0Opa3oBaTenbHON OpraHu3aIuu oe3
JIOTIOJTHUTEIIbHBIX 3aHSATHHA

4.2.1. KpuTepuu OleHKH YCTHOI'O OTBETA NPHU NMPOMEKYTOYHOM aTTeCTAlUN
IIpu oTBeTe Ha BOIIPOC OOYUAIOLIUIICS 1EMOHCTPUPYET:

3HAHMSA: OCHOBHBIX 3aKOHOB W SIBJICHUN (PU3UKH, (PU3NYECKUX COOTHOILICHUH,
ONKCHIBAIOIINX JAHHBIE SIBJICHUS, 3HAET NPAKTUYECKUE IPUMEPHl NIPUMEHEHUS
YKa3aHHBIX SIBJICHUI B TEXHUKE U TEXHOJIOTHH.

YMEHHsI: TPOBOAUTH (U3MUECKHE OSKCICPUMEHTHl U TMOCIEAYIOMUNA pacyer
napaMeTpoB (U3MUYECKHUX IMPOLECCOB C HCIOJIb30BAHHUEM COBPEMEHHBIX METOJOB H
CpeaCcTB 0OpPaOOTKHU SKCIIEPUMEHTANIBHBIX PE3YJIbTAaTOB U pacueTa MOrPelIHOCTEN.

BJaJleHHe HaBbIKAMM: TPOBEICHHUS  (U3MUECKOTO  SKCIEpUMEHTa U

mocjacayromero pacducra ImnapamMcTpoB (I)I/ISI/I‘ICCKI/IX IMpoueccoB C HMCIIOJb30BAHUCM
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COBPEMEHHBIX METOJOB M CPEACTB OOpaOOTKM 3KCHEPUMEHTAIBHBIX PE3YJIbTATOB
pacyeTa MmorpemnHoCcTe.

KpuTepuu oueHKkH yCTHOr0 0TBeTa

OTJIMYHO

00yYaroImuics: IEMOHCTPUPYET:

- 3HAHUE MaTepHaa, B T.4. OCHOBHBIX 3aKOHOB H SIBIICHUI (DU3HKH,
NPaKTUKH TPUMEHEHHSI 3TUX 3aKOHOB, HCUEPITBIBAIOIIE U
HOCJIEIOBATENIBHO, YETKO M JIOTUYHO M3JIaraeT MaTepHal, XOpPOIlo B HEM
OPHEHTHPYETCSl, HE 3aTPYAHSIETCS C OTBETOM IPH U3MEHEHUI YCIIOBHIA
3a/1aHHsI.

- YMEHHE TIPOBOIUTH (PU3NUECKUE IKCTICPUMEHTHI U ITOCICIYIOIINN pacyeT
napaMeTpoB (HU3NUECKUX IIPOLIECCOB C HCIOIB30BAHIEM COBPEMEHHBIX
METOJIOB U CPEJCTB 00PAOOTKH IKCIIEPUMEHTAIBHBIX PE3YJIbTATOB U
pacuera MmorpenHoCTe.

- YCICIIHOE U CUCTEMHOE BJIA/ICHUE HABBIKAMU MIPOBECHUS (PH3HYECKOTO
IKCIIEPUMEHTA U TTOCIC/YIOLIECro pacuera HapaMmeTpoB GU3nuecKux
IPOLIECCOB C UCIIOIb30BAHUEM COBPEMEHHBIX METOJIOB M CPEJICTB
00pabOTKH IKCIIEPUMEHTAITLHBIX PE3YJIbTATOB U pacyera MOrPeHIHOCTeN

X0pOoI1I0

00yYaroIuics: 1eMOHCTPUPYET:

- 3HaHME MaTepuasa, He JOIYCKAaeT CYIeCTBEHHbIX HETOUYHOCTEH;

- B [ICJIOM YCIIEIIHOE, HO COJIeprKalllee OT/AeIbHbIE IPOOebl, YMEHHE
MIPOBOJIUTH (PU3MUECKUE SKCIEPUMEHTHI U TIOCIIEAYIOIINI pacyeT
napamMeTpoB (pU3MUECKUX MPOLIECCOB, a TAKXKE 00pabOTKy
SKCIIEPUMEHTAJIBHBIX PE3YJIbTATOB U pacyeT MOrPEIIHOCTEH;

- B [IEJIOM YCIIEIIHOE, HO COJIep Kalliee OT/IeIbHbIE OIMOKY BIIaJICHUE
HaBbIKaMU MPOBEACHUS (PU3NUECKOTO IKCIIEPUMEHTA U TIOCIIEAYIOIIETO
pacuera napameTpoB (pU3MUYECKHX MPOLIECCOB C HCIIOJIb30BaHHEM
COBPEMEHHBIX METOJIOB U CPEJICTB 00PaOOTKH IKCIEPUMEHTATbHBIX
PE3yJIBTaTOB M pacyeTa NOrPEeIIHOCTEN.

YAOBJIETBOPUTEIHLHO

oOyuarouuics 1eMOHCTPUPYET:

- 3HaHUE TOJILKO OCHOBHOT'O MaTepHalia, HO He 3HaeT JeTaiel, 10mycKaeT
HETOYHOCTH B ()OPMYIIMPOBKAX OCHOBHBIX (PM3UYECKUX 3aKOHOB U
SIBJICHUM, HApYyIIAeT JIOTHYECKYIO MOCIIE0BATEIbHOCT B U3JI0KEHUU
MIPOTPaAaMMHOTO MaTepuaa;

- B [IEJIOM YCIIEIIHOE, HO HE CUCTEMHOE YMEHHE MPOBEAECHUS (PU3NUECKUX
HKCTIEPUMEHTOB U TTOCIIEIYIONIETO pacueTa napaMeTpoB Gpru3ndecknx
MIPOIIECCOB, A TAK)KE 00PaOOTKY IKCIIEPUMEHTAILHBIX PE3YyIbTaTOB U
pacyeT MorpemHoCTeN;

- B IIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE BJIa/ICHUE HABBIKAMH IPOBEICHUS
(bHU3MUECKOT0 SKCIEPHMEHTA 1 MTOCIEIYIOIIETo pacyera napaMeTpoB
(U3NYECKUX MPOLIECCOB C UCIOIB30BAHUEM COBPEMEHHBIX METOJIOB U
CpeICTB 00pabOTKH 3KCIIEPUMEHTANIbHBIX PE3yJIbTAaTOB U pacyeTa
IIOIPELIHOCTEM.

HEYAOBJIETBOPUTECJ/IBH
0

oOydJaronuics:

- HE 3HaeT 3HAYUTENHbHOW YacTH MPOrPaMMHOTO MaTepuaa, IioXo
OPHUCHTHUPYCTCA B (i)I/ISI/I'-ICCKI/IX SABJICHUAX U 3aKOHaX, HC 3HACT IIPAKTUKY
WX IPUMEHEHHSI, TOMMYCKAET MPU ITOM CYIIECTBEHHBIE OLTUOKHY;

- HE YMEEeT UCIOIb30BaTh METOJIbI U TIPUEMBI (PU3UIECKUX UCCIICIOBAHUH,

JOMYCKAET MPHU ITOM CYIIECTBEHHBIE OLTUOKHU, HEYBEPEHHO, C OOJBIITIMH

3aTPYAHEHUSIMH BBITIOIHIET CAMOCTOSTEIBHYIO paboTy, OOJBITHHCTBO

31




3aaHui, IPETYCMOTPEHHBIX TPOTPAMMOIA, HE BBITIOJIHEHO;

- 06yqa}01um?1c;1 HC BJIAACCT HABbIKAMH ITOCTAHOBKHU U MMPOBCACHU
(bU3MYECKUX IKCIIEPUMEHTOB U MOCIEAYIOUIEr0 pacyeTa napaMmeTpoB
(DU3HYECKUX MPOIIECCOB, IOMYCKAET IIPH STOM CYIIECTBEHHBIC OIIUOKH,
HE YMEET pacCYUTHIBATh MOTPELUIHOCTH MOTy4YEHHBIX 3HAUCHUH,
OOJIBIIMHCTBO 3a/IaHH, TPEAYCMOTPEHHBIX TPOTrPAMMON TUCIUILIUHBI,
HE BBINOJIHEHO.

4.2.2. Kputepun OlleHKH BXOJHOT0 KOHTPOJIA

[Tpu oTBeTe HAa BONPOC OOYUAIOLTUIICS TEMOHCTPUPYET:

3HAHUS: TIOJYYCHHBIC B IIKOJIE M COXPAHUBIIMECS HA JAHHBIII MOMEHT
yMeHusi: paboTath ¢ popMyTIamMu, OCYIIECTBISTh IEPEBOJ Pa3MEPHOCTEM
BJIa/leHHe HABBIKAMHU: MaTEMaTUYECKUX PAcueTOB

Kputepuu onieHKH BXOJHOT0 KOHTPOJIA

OTJIMYHO 00y4arOIHUICs IEMOHCTPUPYET:
- IIOJIHOE 3HaHHE MaTepuala U3y4eHHOTO B IIKOJIe

XOpOoIIo 00yJaromuics: JIEMOHCTPUPYET:
- YacTUYHOE 3HAHUE MPOUJCHHOTO B IIKOJIE MaTepUala, IOMyCKaeT
HeOOJIBIIINE OIITNOKHA

YIOBJIETBOPHUTEIbHO | 00OyUYarOUIMiCs JEMOHCTPUPYET:
- u30MpaTesbHOE 3HAHUE MPOMIEHHOT0 B IIKOJIE MaTepuala, JOMyCcKaeT
CEpbe3HbIC OLTUOKU

HEy0BJIETBOPHUTEIb | OOydaroluics:
HO - HE OBJIAJIeN 3HAHHUSIMH IKOJIBHON MPOTpaMMbl

4.2.3. Kputepun olleHKH KOHTPOJIbHOH padoThl

[Ipu Hanucanuu pyOEKHOTO KOHTPOJISI 00yUYaIOIIUIACS IEMOHCTPUPYET:

3HAHMSA: TOTO pa3jelyia TUCIUIUIMHEI, B T.4. GU3UUYECKUX 3aKOHOB U SIBICHUH, TIO
KOTOPOMY MPOBOIAUTCS KOHTPOJIb;

YMEHHUSI: IPOBOJIUTH PACUETHI C IIOMOIIBIO (POPMYJI, OTTUCHIBAIONTUX T€ WIJIA UHBIE
(br3UYeCcKue 3aKOHBI U SBJICHUS,

BJIa/IecHHe HABBIKAMHU: TIPOBEICHUS PacuyeToB Mo (opMysiaM, ONMUCHIBAIOIIAM TE
WM MHBIC (DU3UICCKUE 3aKOHBI U SIBJICHUS.

Kpurtepun BbINoJHEHHs] KOHTPOJIbHOI padoThI

OTJIMYHO 00y4aromuics AeMOHCTPUPYET:
- 3HAaHUC MaTcpualia, B T.4. OCHOBHbIX 3aKOHOB 1 SIBIICHHUH (I)I/IBI/IKI/I, IMPAKTUKHU
IMPUMCHCHHUS OTUX 3aKOHOB, HC 3aTPYAHACTCA IMPU PCIICHUHN 3a1a4 JIF000H CII0XKHOCTH.

XO0po1Io 00y4aronuics AeMOHCTPUPYET:
- 3HaHUC MaTCpHrajia, B T.4. OCHOBHBIX 3aKOHOB 1 SIBJICHUH (1)I/I3I/IKI/I, MMPAaKTHUKH
IMPUMCHCHUS 3TUX 3aKOHOB, HO 3aTPYAHACTC IIPpU PCIICHUH 3a1a4 MTOBBINIIEHHOM

CJIOJKHOCTH.
YIOBJIETBOPHUTEIb | O0YJaIONIUIICS TEMOHCTPUPYET:
HO - 3HAaHUC TOJIBKO OCHOBHOI'O MaT€puajia, HO HC 3HACT z[eTanei/'I, A0IMyCKaCcT HCTOYHOCTU B

3altuCcu (1)H3H‘ICCKI/IX 3aKOHOB U HBHCHHﬁ, JcaacT OIINOKH B pacueTrax.

Hey/J0BJIETBOPUTE | OOyJaromMics:

JBHO - He 3HACT 3HAYUTEILHON YacTh OporpaMMHOI0 MaTepuaia, IjioxXo OpUCHTUPYCTCA B
(GU3NYECKUX ABJACHHUSIX M 3aKOHAX, JOMYCKACT CYIISCCTBEHHBIC OIIMOKU IPU PEIICHUU
3aJa4.
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4.2.4. Kputepuu olleHKH J1a0OPATOPHBIX PadoT

[Ipu BeIMOTHEHUY Ta00PATOPHBIX pa0OT O0YUAIOIIUICS IEMOHCTPUPYET:
3HAHMSA: TEOPUH pazjeia GU3UKU, KOTOPOMY COOTBETCTBYET JaHHas padoTa
YMEHHMS: TPAMOTHO ITPOBECTH IKCIIEPUMEHT U CHSTH MOKa3aHUs ¢ TPUOOPOB
BJa/IeHHEe HABBIKAMH: pPACUECTOB OJKCIEPUMEHTANBHBIX JAHHBIX, amnpoOanuu
PE3yNbTATOB AKCIIEPUMEHTA.

KpnTeplm OICHKH BBINNOJHCHUSA .]'[2160paT0pHLIX paﬁoT

OTJINYHO

[TpaBunbHOE opopmiieHue padoTsl. CoOr0AEH NOPSIOK BHIIIOIHEHUS
paboThl. Bee pe3ynbTaThl M3MEPEHU 3alIMCcaHbl BEPHO U € YUYETOM
norpemHocTy. IIpoBeaeHs! MpaBUIIbHBIE PACUETHI C YUETOM
IIOTPELIHOCTEN. YYTEHBI pa3MEPHOCTH BEIU4MH. Bee pesynbrarsl
U3MEPEHUN U BBIUYUCIICHUH 3aHECeHbI B TAOIUILy C COOII0IEHUEM
0003Ha4YeHUI U Pa3MEPHOCTH BEIUYMH. B nrore cienan BeIBOJ,
COOTBETCTBYIOLIMH 11€1H pabOTHI.

XOpo1Io

C nerounocTsiMu odopmiieHa padora. YacTHYHO MPaBHIBHO COOJIOAEH
MOPSAIOK BBIMOJIHEHUs paboThl. Pe3ynbTaThl M3MepeHuil 3amucanbl BEpHO,
HO 0Oe3 yuéra mnorpemHocrei. He yuTeHbl pa3MepHOCTH BEIUYMH.
Pe3ynbrarhl n3aMepeHuil U BRIYUCICHUN YaCTUYHO 3aHECEeHbI B Tabmuily. B
UTOT€ C/IETIaH BBIBOJ], HE TIOJHOCTHIO COOTBETCTBYIOIINHI IIETTH pabOTHI.

YAOBJIETBOPUTEJIBHO

HeBepno odopmiena pabora. He coBcem BepHO coOOMIOAEH HOPSAO0K
BBINOJIHEHUST paboThl. Pe3ynbTarhl M3MEpeHUi 3amucaHbl BEpHO, HO 0e3
yuéra norpemHocted. He yuTeHsl pasMmepHOCTH BeIWYMH. Pe3ynbrarhl
U3MEpPEHUIl M BBIYMCIEHUH YacTUYHO 3aHeceHbl B Tabauny. B wurore
Cc/ieaH BbIBOJI, HE MOJIHOCTBIO COOTBETCTBYIOIIUH 11€7H pabOoThI.

HEYAOBJIETBOPUTECJILHO

Hesepno odopmiena pabdora. He coOmoaéH mOpsSIOK BHITOJIHEHUS
paboTbl. Pe3ynpTaThl M3MepeHMH 3amuMcaHbl HE BepHO, 0e3 yuéra
norpemHocrei. He  ydTeHsl pa3smepHOCTM  BennWuyuH. Pe3ynbpTaThl
U3MEpEeHU M BBIYMCICHMHA HE 3aHeceHbl B Tabmuiy. B wurore cneman
BBIBO/I, HE COOTBETCTBYIOUIMH 11€7T1 paObOTHI.

4.2.5. Kputepum o11eHKH TeCTOBOM padoThI

[Ipu HanmcaHuu TECTOBOU pabOThHI 00yUaAIOIIUICS IEMOHCTPUPYET:

3HAHMSA: TOTO pa3jelia TUCIUIUIMHEI, B T.4. (PU3UYECKUX 3aKOHOB U SIBIICHUH, TIO
KOTOPBIM MTPOBOJIUTCS TECTOBask paboTa;

YMEHHSI: TIPOBOJIUTH PACUETHI C TOMOIIBHIO (DOPMYJI, OTIMCHIBAIONINX T€ UIN MHBIS
busznueckre 3aKOHBI U SBICHHUS,

BJIa/IeHHe HABBIKAMM: TTPOBEICHUS PAacUeTOB MO (pOpMyriaM, OMHMCHIBAIONIUM T
WA UHBbIE (PU3UIECKHE 3aKOHBI U SIBJICHUS.

Kpurepuu oueHKH BbINOJHEHUS TECTOBOM PadoThI

OT1au4HO o0yJaronuiicss AeMOHCTPUPYET:

- 3HAHWE TOTO pa3jieNa TUCIUTIINHEL, B T.4. PU3HMUECKUX 3aKOHOB U SIBJICHUH, TI0
KOTOPBIM IIPOBOJUTCS TeCTOBasi paboTa.

- YMEHHE MMPOBOJUTH PACUETHI C TTIOMOIIBIO (HOPMYJI, OTIMCHIBAOIINX TE UK
WHBbIC (PU3NYECKHUE 3aKOHBI U SBIICHUS.

- BJIaZICHHE HAaBbIKaMU MPOBEICHUSI pacueToB MO (OpMyiaM, OMUCHIBAIOLIUM T€
VI WHBIE (PU3UYECKIE 3aKOHBI U SIBJICHUS
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Xopomo

00yJaIOIMHCS IEMOHCTPHPYET:
3HaHME TOTO pasjieNa JUCIUITHHEL, B T.4. (U3UYECKUX 3aKOHOB U SBJICHHUH,
110 KOTOPBIM IIPOBOMTCS TECTOBAsi paboTa, He J0IyCKAeT CYIIECTBEHHBIX
OIIMOO0K, IPH 3TOM IMPHCYTCTBYIOT HECYIIECTBEHHbIE TOTPEITHOCTH;
YMEHHE [IPOBOIUTH PACUETHI C IIOMOIIBIO (HYOPMYJI, OITUCHIBAIOIINX T€ WK
DH3HYECKHE 3aKOHBI ¥ SBJICHHSI, HE JOIyCKAaeT IIPU STOM CYIIECTBEHHBIX
OmMOOK, HO MMPUCYTCTBYIOT HECYIIECTBEHHbIE TOTPEITHOCTH;
-B LIEJIOM YCIIEIIHOE, HO COJIeprKalliee OTAeNIbHbIE IIOTPEIIHOCTH BlIaIeHHe
HaBbIKAMH PacyeToB 10 (opMyJiaM, OIHCHIBAIOLIAM TE UJIH HHbIE
(HU3HYECKHE 3aKOHBI H SIBJICHHS.

Ynosiaersopurean
HO

00y4aIOIHIiCs JEMOHCTPUPYET:

- HETIOJIHOE 3HAHKE TOrO paszena AUCIUIUIAHEL, B T.4. PU3HYECKUX 3aKOHOB
U SIBIICHHH, 10 KOTOPHIM [IPOBOJHUTCS TECTOBast paboTa, HOIMyCKaeT
CYIIECTBEHHbIE HETOUYHOCTH IIPH 3TOM;

- HEJIOCTaTOYHOE yMEHHE IPOBOUTH PACUeThI ¢ OMOLIBIO HOpMYJI,
OIMCHIBAIONIUX TE HJIM HHBIC 3aKOHBI U SBICHHS;

- HEJIOCTaTOYHOE BJIaJIeHHE HABBIKAMH IIPOBEICHHS PACYETOB II0 (hopMyJIam,
OIMCHIBAIONIAM T€ WK HHbIE QH3UUECKHE 3aKOHbI U SIBICHHUSI.

HeynoBierBopute
JbHO

00yYarOIHiiCs IEMOHCTPUPYET:

- OTCYTCTBHE 3HAHMI TOTO pa3jiesa JUCIHUILUIHHBL, B T.4. QU3MIECKUX
3aKOHOB U SIBJIEHHUI, [I0 KOTOPBIM IIPOBOAUTCS TECTOBAs paboTa;

- HEyMEHHe IPOBOIUTH PACYeThl ¢ HOMOIIBIO (POPMYJI, ONUCHIBAIOLINX T
WJIH MHbIE 3aKOHbI ¥ SBJICHUSL;

- He BJIaJIeHHe HaBbIKAMH [IPOBEICHHUS PacueTOB 110 GopMyiam,
OIMCHIBAIONIHM T€ WK HHbIE (PH3UUECKHE 3aKOHbI U SIBJICHHUSI.

Pa3paGoTunk: noueHT, MiBanosa 3.1. _%M_
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