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1. Ilesin oCBOEGHHUSA AU CIHUIINHBI.

VYueOHas aucruiuinHa « Teopust U SKCIIEpUMEHT B (PU3UKE» BBOJUTCS JJIST JOCTHXKEHUSI CIICTYFOIIINX
1 (N (%

- (GOpMHpPOBAaHHE TEOPETUYCCKUX TMIPEACTABICHHH W TMPAKTUYECKHMX HABBIKOB B 00JacCTH
COBpeMeHHBIX TeOpeTI/I‘-IeCKI/IX nu 3KCH€pHMeHTaJIBHBIX MECTOOOB, HpI/IMeHHeMBIX B (I)I/ISI/IKC;

- JIaThb BO3MOYKHOCThH YCOBEPIIICHCTBOBATh, PA3BUTh M YIJIYOWTHh MOJyYEHHBIE paHEE CTYACHTaMH
HpGI[CTaBJIeHI/ISI (0] (I)I/ISI/I‘-ICCKI/IX ABJICHUAX U HpOHCCC&X;

- pa3BUTh YMEHHS ¥ HaBBIKH B OOpallcHUH C ammaparypom,
CaMOCTOSITEJIbHOCTH TIPU PELICHUU BOIIPOCOB, CBSI3aHHBIX C AKCIIEPUMEHTOM;

-J1aTh 1IEJIOCTHOE U TI0 BO3MOXXHOCTH TIOJIHOE MPEACTABICHUE O MPOOJIeMax, KOTOPbIC UCIIBITHIBACT
Han/IHaIOIJ_II/Iﬁ y‘II/ITeHB HpI/I IIOCTAaHOBKEC U HpOBeI[GHI/II/I I[CMOHCTpaI_II/IOHHLIX OIIBITOB U JIa60paTOpHBIX
paboT, PaCKPBITh CEKPETHI UX YCTPAHEHUSI.

OCHOBHBIMH 3a7a49aMH AUCHHUILIMHBI SIBJISIOTCS:

chopmupoBarh y Oyaymux mpernojaBareicii (U3MKA CHCTEMY 3HAHUHW W YMEHUH 10 TEXHHKE
HpOBG[[GHI/ISI OIIBITOB,

pacCUIMPHUTh NMPEACTABICHUE CTYICHTOB 00 y4EOHBIX BO3MOXKHOCTAX IKCIIEPUMEHTA;

COI{GI\/JICTBOBaTI) paSBI/ITI/IIO TBOp‘IGCKOFO Imoaxoaa CTYI[eHTOB HpI/I IIOATOTOBKEC U I[CMOHCTpaIII/II/I
OIIBITOB;

aKHeHTI/IpOBaTL BHUMAHHC CTYI[CHTOB Ha Bonpocax TeOpI/II/I IIKOJIBHOT'O 1 By3OBCKOFO (1)I/I3I/II-IGCKOFO
9KCIICPUMEHTA,

IIO3HAKOMUTHE C HOBBIMHU I/IH(l)OpMaIII/IOHHI)IMI/I TCXHOJIOTHUAMHU B HpGHOI[aBaHI/II/I (bHBI/IKI/I B y‘~I€6HI)IX
3aBEJICHUSX PA3TUYHOTIO YPOBHSIL.

CTyaeHT JOJKEH MO3HAKOMHUTHCS C HEKOTOPBIMM METOAAMH, MPUMEHSEMBbIMH K OIHMCAHUIO

Ha6J'IIO,I[a€MBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUN U HpI/IO6peCTI/I HAaBbIKKM  CaAMOCTOSTCIIBHBIX  HAYYHBIX
I/ICCJIG,I[OBaHI/Iﬁ, BKJIO4as (I)OpMI/IpOBaHI/Ie HaBbIKOB U3YUCHUA HaquOﬁ (1)H3quCKOﬁ JINTCPATYPHI.

BBID aboTaTh DJEMEHTHI

Ne Kon Hamnmenosanune obmactu mpodecCHoHaNbHON NesITeTbHOCTH.
n/n | npodeccuoHansHoro | HammeHoBaHHe npodeccHoHaIbHOTO CTaHgapTa
CTaHJapTa

01 OGpa3zoBaHme U HayKa

1. 01.001

[podeccronanprbnii crangapt «Ilemaror (megarorudeckas IeATEIFHOCTH B chepe
JIOIITKOJIFHOTO, HAYaJIhbHOTO 00IIET0, OCHOBHOTO OOIIETO, CPETHETO 00IIero
00pa3oBaHus) (BOCIUTATEINb, YIUTEIb)», YTBEPKICHHBIN NMPHKa3oM MHUHHUCTEPCTBA
TpyAa U colMaIbHOM 3ammuThl Poccuiickoit @enepanun ot 18 oktsadps 2013 r. Ne
544u(3apeructpupoBad MuHHCTEPCTBOM FocTUIMHU Poccuiickoit denepanuu 6
nexadpst 2013 r., peructpanmonubiii Ne30550), ¢ u3MeHeHHEM, BHECEHHBIM
IpuKa3oM MuHUCTEPCTBA TpyJa U coluanbHOi 3amuTel PO ot 5 aBrycra
2016r.Ne4221 (3apeructpupoBad MunmncrepctBoM toctunuu PO 23 asrycra2016r.,
peructpanroHHbI Ne 43326 )

2. 01.003 IIpodeccronanpublii cTangapt «I[legaror J0MOIHUTEIBHOTO 00Pa30BaHuUs qeTeH U
B3POCIIBIX», YTBEPKICHHBIN MTPHKa30M MHUHHUCTEPCTBA TPY/Aa M COLHMAIBbHON 3alUThI
P® ot 5 masa 2018r. Ne 298H (3apeructpupoan MunuctepcTsoM rocturuu PO 28

asrycta 2018r., peructpannonssiii Ne 52016

dopmupyemble AUCUUILTHHON 3HAHUS U YMEHMSI TOTOBAT BBITYCKHUKA JAHHON 00pa30BaTebHOM
IPOTPaMMBbI K BBITIOJTHEHHUIO CIEAYIONIMX 0000IEHHBIX TPYIOBBIX (DYHKITHIA:

Kon u O000menHbIe TPYA0BbIe QYHKIUH TpyaoBbie GpyHKIHH
HAMMEHOBaHHE Konx HaunmeHnoBanue Yposens| HammenoBanme| Kox| VYposensn
Nnpo¢ecCHOHAIBHO KBaJTU(pH (moaypoBeHBb)
ro CTAaHJapTa KalMH KBaJTHpUKAL

0




01.001 Ilemaror I[Memarornyeckas Oo6wenenarornuec/A/01.6
(memarormyeckas NEeSTeNbHOCTh 110 Kast QyHKIIHS.
NesiTeIbHOCTD B MIPOEKTUPOBAHUIO U O6yuenue
ITOIITKOJIBHOM, peau3anuu Bocnurarensuas [A/02.6
HA4YaJIbHOM 0011IEeM, 00pa3oBaTebHOTO NesITeIbHOCTD
OCHOBHOM 0011IeM, 4 [pomecca
CpeIHEM 00IIeM 00pazoBaTebHBIX
00pa3oBaHKH) OpraHU3aLMAX Paspupaiomas  A/03.6
(BOCITMTATED, ITOIIKOJIBHOTO, ACATCILHOCTD
YIUTEIb) Ha4aIbHOTO 00IIIETO,
OCHOBHOTO OOIIIErO,
CpeIHero o0IIero
00pazoBaHMs
[Temarornueckas [Tenarornyeckas
NEesTeNbHOCTD 110 MEesITeNIbHOCTD 110
MIPOCKTUPOBAHHIO H pean3anuu
B peanuzanuu OCHOBHBIX porpamMm B/03.6
00111600pa30BaTeIbHBIX OCHOBHOTO H
[porpaMm CpeIHEro o0IIero
00pazoBaHMs
IMepeyennb 3a1a4 npogeccHoOHATbHOI 1eITeIbHOCTH BBIMYCKHUKOB:

Oo6nacte Tumne! 3amau 3amaun OOBEKTEI

npodeccHoHaALHOM | TpodeccnoHaATEHOM | TPO(eCcCHOHATEHOM poeCCHOHATBHOM

NeSITeTbHOCTH JesITeIbHOCTH JeSITeTbHOCTH JESTENbHOCTH (WU

(o Peectpy 00J1aCTH 3HAHMS)

MuHtpyna)

01 O6pazoBanue |[legarornueckuit | Paspaborka u peanuzanus| OOpa3zoBaTelbHbBIE
o0Opa3oBaTeIbHbIX IPOrpaMMBbl U
nporpamm CIIO n o0pa3oBaTeNnbHBbIHI
nporpamm 10 npouecc B cucreme CI1O

u J10

06 Cas3p, Hayuno- UccnenoBanue, Nudopmanmonnbie

HH(bOpMaLlHOHHLI HMCCJIICIOBATEIIbCK paSpa60TKa, BHCAPCHUC IMponeCChl, TCXHOJIOTHUH,

en it Y COTIPOBOXKIICHHE CUCTEMBI M CeTH, X

KOMMYHHKAIHOH I/IH(I)OpMaI_[IfOHHBIX UHCTPYMEHTAIFHOE

TEXHOJIOTHH U CUCTEM (mporpammHOe,

HBIC TEXHOJIOTHU A—
OpTaHU3aIMOHHOC)
obecrneueHue, CIIoCoObI
6 1 METOJIBI
MPOEKTUPOBAHHUS,
OTJIAJIKH, IIPOU3BOJICTBA
U DKCIUTyaTaluu
MH(OPMALIMOHHBIX
TEXHOJIOTHI U CUCTEM B
pa3IUYHBIX 00JIACTAX U
cdepax 1udppoBoit
9KOHOMHKH



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

2. Mecto mucuuniuHbl B cTpykrype OOII 6akanaBpuara

VYuebnast aucuuiuimHa «Teopuss M 3KcnepuMeHT B (u3uke» BxomuT B moxyns b1.B.J[B.02.02.
muctuiinaa 1o Beibopy PI'OC mo nampasnenuto noarotoBku 03.03.02 dwusuka. Mzywaercs
JTUCLUILIIMHA B 3 cCEMECTpe.

W3zyuenne nucuummiuHbl «Teopusi U SKcrepuMeHT B (DU3HMKE» IMO3BOJSET 00y4aeMbIM OBJIANIETh
TEOpUEH W TPAKTHKOW (PU3NYECKOTO OSKCIEPUMEHTa B BHUJC JEMOHCTPAIIMOHHBIX OIBITOB H
7a0opaTOpHBIX paboT ((HPOHTAIBHBIX U B BHUJIE NMPAKTHKYMOB), KOTOPHIC SIBISIOTCS HEOTHEMIIEMOH,
OpPTaHWYECKON YacThi0 Kypca (UMK CPEIHEH IIKOJBI, YTO TO3BOJISIET CTYIECHTaM TOJITOTOBUTHCS K
Oyayuied mpodecCHOHANTBHON JIEATEIILHOCTH.

OOyvaemple JIOJDKHBI BJIQJIETh OCHOBHBIMH MPUHIMIIAMH MW 3aKOHaMH (U3HKH U WX
MaTeMaTHYECKUM BBIPAKEHUEM; 3HATh CYHNIHOCTh (PM3MYECKUX SIBICHHHA W TPOIIECCOB, METOJOB HX
HAOMIOJIEHUsT W OKCIEPUMEHTAJIBHOTO HWCCICAOBaHUS; BIAIACTh METOAAMH JKCIEPUMEHTAIBHON
paboThI, METOJIaMH TOYHOTO M3MEPEHUsT (PU3MUECKUX BEIMYMH U CIOCOOOB 00paOOTKU pe3yabTaTOB
OKCIIEPUMEHTA; TIOHMMATh pOJb (U3UKK B CHCTEME €CTECTBEHHBIX HAYK U IYTSAX pPEIICHUs
NPUKJIJHBIX BOIPOCOB HA OCHOBE (PM3UYECKUX 3aKOHOB M METOJIOB.

Taoauua 2.1.
Cesa3p aucuuiuinHbl  «Teopusi uW JIkcnepumMeHT B (QU3MKe» ¢ MpealIeCTBYIOIMMU
AUCHUILIMHAMH ¥ CPOKHU HX U3yYeHUsl

Kon JucuurunHel, — npenmectByromue — aucuuiuinae|  Cemectp
JCIATUIAHEI «TeopHst U SKCTIEPUMEHT B (PH3UKE)
b1.B./1B.03.01 BBenenwne B pu3zndeckuil MpakTUKyM 1
Tabuuna 2.2.

Cas3b qucuuniuHbl «Teopust U IKCIepUMeHT B (pU3HMKe» € MOCJAeyIOIMMH TUCHUIJIMHAMH 1
CPOKH UX H3YyUYeHUs!

Kon JvcuuniuHel,  CIeayrolmue 332  JUCUUIUIMHOU Cemectp
TUCIUIUTUHEL |« Teopus 1 9KCIIepUMEHT B (U3UKE»

b1.B.03 Mertoauka mpernoiaBaHus pU3NKH 6

3. Pe3y.111>TaT1,1 OCBOCHHUSA NUCIHHUIIJIMHBI « Teopml H IKCIICPUMEHT B (]msmce»

[Ipouecc wu3ydeHUs JUCHUIUIMHBI HampaBieH Ha (QOPMHUPOBAHUE DIIEMEHTOB CIIEAYIOIIUX
komneteHmi B coorserctBuu ¢ ®I'OC BO no naHHOMY HanpaBiIeHUIO:

Kon HanmeHnoBanue WNunukaTop noctrukeHus B pesynpraTe ocBOeHMs
KOMIIETEH- KOMIIETEHIINH KOMIIETEHIINH JMCLUIUIMHBI 00yYaroImuics
1107044 (3aKkpenientvill 3a OUCYUNTUHOLL) JNOJIOKEH
TK -3 COTOBHOCTBIO [1K-3.1. Ilonumaer ¢puzndeckue 3HaTh: AHanu3upoBaTh
MPUMEHSTH Ha OCHOBBI METO/IOB U CPEJCTBA 3ajauy, BblAeNsAs ee 0a30BbIE
[PaKTHUKE npeoOpa3oBaHus HHPOPMAIMH, ([COCTABISIOIINE
nmpodeccuoHanbHbIe oOMmeHa nHpopmanuei Ha YMmeTs: OcyuiecTBiATh
BHAHUS TEOPUH U PacCTOSHUU C TIOMOILBIO MoWCK  HMHQOpMaMM  JJid
METOJIOB (PU3UUECKUX | PaZMO3JIEKTPOHHBIX CPEACTB U [pEIICHUS IIOCTABJIEHHOU
liCClIeIOBaHU I TEXHOJIOTUH. 3aJlaud M0 PA3JIUYHBIM THUIIAM
[1K-3.2. Bnaneetr MeToA0JIOTHEN 3aPOCOB
MaTeMaTU4eCKOTro Bnanets: Ilpu oGpaboTke]
MOJEIUPOBaHUS PU3HUECKUX  MH(pOpMAUU OTIIMYAET|
MPOIIECCOB U OOBEKTOB Ha 0a3e  ((haKThl oT MHEHHH,




KaK CTaHJapTHBIX TAKETOB
ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCIIeIOBAHUM, TaK U
CaMOCTOSITENILHO CO3/1aBa€MBbIX
OPUTHHAIILHBIX TIPOTPaMM.
I1K-3.3. IIpumensieT nudpoByro
TEXHHUKY MIPH 00pabOTKe JTaHHBIX
IpU COOJIO/IEHUN OCHOBHBIX
TpeGoBaHui HHPOPMAITMOHHON
0€30MacHOCTH.

I1K-3.4. IIpumensier
COBpeMeHHbIe HH(OPMALIMOHHbBIE
CpEeJICTBA MPHU MOITOTOBKE
JAHHBIX TPU COCTABJICHUH
0030pOB, OTUETOB U HayYHbIX
nyOIuKaIui.

WHTEpHpeTaIui, OIICHOK,
dbopmupyer COOCTBEHHBIE
MHEHUS u CYXJICHUS,

ApPryMEHTUPYET CBOM BBIBO/IBI
U TOUYKY 3pEHUS

I1K-6 C1riocoO0HOCTD
MPUMEHSTh
[IPaKTUKE
npodecCHoHaIbHbIC

BHAHUWA TCOpHUU

lICCIIEIOBAaHUN

Ha

u

MCTOJOB (1)I/I3I/I‘IGCKI/IX

[1K-6.1 Bnageer puznueckumu u
MaTeMaTHUYeCKUMH METOIaMU
00pabOTKHU U aHAIHM3a
H(pOpMaUK B 00J1aCTH
OCHOBHBIX Pa3/1€JI0B PU3UKH.
[1K-6.2. 3HaeT TeopeTnueckue
OCHOBBI, OCHOBHBIE TTOHSITHS,
BaKOHBI M MOJIEJIN OCHOBHBIX
pa3zieoB (PUBHKHU.
[1K-6.3.YMeeT noHUMATh,
M3JIaraTh U KPUTHICCKH
QHATM3UPOBATH PUIUIECKYIO
nHpopmanuto. [lonp3oBarbes
TEOPETUUECKUMHU OCHOBAMH,
OCHOBHBIMH TTOHSATHSIMH,

BaAKOHaAaMH1 U MOJCIIAMU (I)I/I3I/IKI/I.

Bnanets: MeToamu
HAXO0XJICHUs, 0TOOpa U
00BbeAMHEHNS Pa3IMUHbIX
METOJIOB MPOBEACHUS
(UBHYECKUX HCCIICIOBAHUH.
YMeThb: OCMBICIIEHHO
BEIOMpATh HAYIHBIN METOJ
pOBEJCHUS (PUINUECKUX
UCCIIEI0BAHUM.

3HAaTh: CIIOCOOBI
OTIpe/ICIICHUs] BUOB U TUTIOB
npodecCHOHaNBHBIX 3a7a4, a
TaK)Ke METOJIBI UX PEIICHUS
U MIPOBEICHUHN
bU3HYEeCKUX UCCIIeIOBAaHUHN

4. CTpyKTypa U cofep:KaHue TUCHUTLUINHBI Teopusi M JKCNePpUMEHT B (U3HKe
4.1. CTpyKTypa TUCHUNIHHBI (MOIYJIA)
OO61mas TpyA0eMKOCTh AUCHUTUIMHBI COCTaBIsIeT 4 3a4eTHBIX equHuIbl, 144 yacos.

Buj yueOHoi1 padoThI

Bcero
JaCcoB

O01mast TpyA0eMKOCTh

144

AynUTOpHBIE 3aHATHS

84

Jlexun

36

HpaKTI/IquKI/IC 3aHATUA

JlaGopaTopHblie 3aHITHS

48

KOHTpOJIB CaMOCTOSTEIbLHOMN pa6OTLI

CamocTosTenbHas pabora

33

HToroBas ¢popma KOHTPOJIS - IK3aMEH

27

3ayeTHBIC CANHUIIBI

4




Ne Buasbi yueOHoi padorbl, Popmbl TeKYIIero
n/n BKJIIOYAS CaMOCTOSITEJILHYIOKOHTPOJISI ycrieBaeMocTH (no
a00Ty CTYJI€HTOB U TPYA0EMKOCTbHEOeAAM cemecmpa)
KonraktHass  |Camocrositesib-| PopmMa NpoOMeKYTOYHOM
pabora Has padoTa aTTecrauuu (no cemecmpam)
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[l
1 Bsenenwue 3144 2 2 +
2 Copepxanue, ponmp u 3 |14| 6 8 4 2|2 +
MECTO (bu3HIECKOTO
DKCIIEPUMEHTA B
3 |Cucrema mKkoiapHOTO 3 |14 | 6 8 5 3|2 +
DKCIIEPUMEHTA
4 Knaccudukamms 3 /14| 6 8 6 33 +
y4eOHBIX TpUOOpPOB |
TpeOOBaHUS K HUM
5 Meronquka u TexHuka 3 |14 | 6 8 5 3|2 +
IITKOJILHOTO
JIEMOHCTPAIIMOHHOTO
(u3nyecKoro
6 [[Ipuemsr 3112 4 8 5 3|2 +
TIEMOHCTPHPOBAHUS
7 Hoswie 3112| 4 8 6 33 +
nH(pOpMalMOHHbIE
TEXHOJIOTUHU B
MpenoaBaHuy PU3UKU.
OO61mas Tpya0eMKOCTh, B 80| 36 48 33 1914
Jacax
4.2. Conep:xaHue TMCHMILIMHBI (MOIYJIs1)
Ne Pazagen
Conepxanue
n/n JAucuunianHbl
1 Brenenue 3agaun  kypca. IlocnmemoBarenbHOCTh ~ TEMAaTHUKHU
OUepeIHBIX 3aHATUH Kypca. MeToauka MpPOBENCHUS.
dopma 1 opraHu3aIus OTYCTHOCTH CTYJICHTOB
2 Conepxanue, poib u Teopernueckuid U SKCIEPUMEHTAIBHBIA  METOJBI
MECTO ¢usnueckoro | puznyecKoil Hayku. DTamnbl (PU3NYECKOTO SKCIEPUMEHTA:
IKCIIEPUMEHTA B | HaOmoeHre, (QopMyIHpPOBAaHUE TUMOTE3bl, BBIIBHKCHHE

MpenoiaBaHuu (HU3HKH.

MO3HABATEJIBLHON 3aJau; CO3JaHHUE HKCIEPUMEHTAIBHOMN
YCTaHOBKH, OCYIIECTBIICHUE AKCIIEPUMEHTA B
KOHTPOJIUPYEMBIX ~ YCIIOBHUAX, TPOBEICHUE W3MEPEHUH,




aHaJIW3 JIaHHBIX, (POPMYIHpPOBaHHE HAYYHOT'O BBIBOJA WUIIU
MoJIoXKeHus. Polib 1 MECTO PKCIEPUMEHTAIIBHOTO METO/1a B
IIKOJIBHOM Kypce GU3MKH. AHAJIN3 TOYEK 3pEHUS

3 CucremMa  HIKOJIBHOTO @yHaMEHTAIbHbIE HayUHbIE dKCIIEpUMEHTHI. X posb B
3KCHEPUMEHTA opranuzalnu y4eOHOro mpolecca Mpu MPUOOPETEHUU
HOBBIX  3HAaHUH, peanuzanuu IIOJIMTEXHUYECKOTO

NPUHLUIA, OCYILIECTBIEHUN MEXKIPEIMETHBIX CBs3eH.
WnmoctpaTuBHbIe ONBITHL. D GeKTHBIE ONbIThL. OTBITHI, B
X0JIe KOTOpBIX IIOKa3bIBAECTCS IPUMEHEHUE H3YyYEHHBIX
¢usnyeckux sBICHUH B TexHUKE. [IpoOieMHbBIE OIBITHI.
[IpoGnemubiii  moaxox Kk oOydyeHuto.  IlIkonpHBIN
¢u3N4YecKuil OKCIEPHUMEHT KaK MCTOYHHK CO3JaHHS

NpOOJIEMHON  CHUTyallMd.  YPOBHH  NPOOJIEMHOCTH.
TpeboBanusi, MIPEIbSBISIEMbIC K JIEMOHCTpAINH
PpoOJIEMHBIX OTIBITOB. JlabopaTtopHbie paboThI

(¢ponTtanbHbie M B BHAe mpakTHKyMoB).Knmaccudukanms
y4eOHOro  JKCHEpUMEHTa 10  OpPraHU3aLHOHHOMY
npu3HaKy. Bei6op Buga yueOHOT0 SKCIIepUMEHTA.

4 Knaccudukanus Knaccudukanusa ydeOHoro obopymoBaHus mo Qusuke.
yuebOHbIX mpubopoB u | TpeboBaHus K JEMOHCTPALIMOHHBIM npudopam.
TpeOOBaHUS K HUM TpeboBanust Kk  000pyAOBaHHUIO AN MPOBEICHUS

(bpoHTaNBHBIX J1ab0OpaTOpHBIX padoT. OOOpyIOBaHHE IS
npoBeieHUs] GU3NYECKOT0 MPAKTUKyMa
5 €MOHCTpAIIMsI OIBITOB KaK OJIMH U3 METO/I0B 00yUeHUs
Meronuka W TEXHUKA A part 8 A i
¢usuke. PasmuyHBIe TOYKM 3pEeHUsS HA COJEP)KAHUC

IIKOJIEHOTO
METOIUKM MIKOJIFHOTO (DU3MYECKOTO DJKCIIEPUMEHTa |
JIEMOHCTPAIIMOHHOTO
TCXHUKHU €TI0 IPOBCIACHUS. HI/IJIaKTI/ILIGCKI/IG IMPUHLHUIIBI,
¢du3nveckoro
MOJIOKEHHBIE B OCHOBY METOAMKH JIEMOHCTPAIMOHHBIX
IKCTIEPUMEHTA.
OIIBITOB
6 Mpuenil Crpobockonuyeckuii  MpUEM  JI€MOHCTPUPOBAHMSL.
p TeneBoit IMpHUEM NPOCHUPOBAHNA KaK OAWH U3 ONITHYCCKUX
JI€MOHCTPUPOBAHUS

NPUEMOB TOJYy4YeHHUs HU300pakeHU. MuKponpoekuus.

(U3UYECKUX OIBITOB
Buneo conpoBoxkieHne Kypca

7 Hossie DOnekTpoHHble y4yeOHukH. OOydarIue MporpamMmebl.
nH(pOpMaIMOHHBIE Kommnbsrorepusie moaenu. Jlabopatopusie pabOTHI.
TEXHOJIOTHH B

npenojaBaHuM (PU3UKU.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

[Ipm peanu3anu MPOrpaMMBI  JTUCITUIUIMHBI UCIOJB3YIOTCS  pa3jiMdHble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: BO BpeMs ayJUTOPHBIX 3aHSATUH 3aHATHUS MIPOBOAATCS B (hopMe JeKIuil (JIeKinu—Oecebl,
BU3YAIIM3UPOBAHHBIC JICKIIMM C pa300poM KOHKPETHBIX CHUTyallud, TPOOJIEMHBIC JICKITHUH)
7ab0OpaTOPHBIX W MPAKTUYECKUX 3aHATUN, MPU OTOM HCIONB3YIOTCS Takue oOpa3oBareIbHbIC
TEXHOJOTMM KaK TEXHOJOTHS  KOHIICHTPHPOBAHHOTO  OOYYCHHS, TEXHOJOTHS  aKTHBHOTO
(KOHTEKCTHOT0) 00Y4YEeHHsI, TEXHOJIOTHUS IPOOIEMHOT0 00yUYeHHsI, TEXHOJIOTHs audPepeHIInpOBaHHOTO
00yJeHUsI.

Jliss  KOHTpONST YCBOGHHS CTYAGHTOM pa3/ielioB JaHHOTO Kypca HCIONB3yeTcs 3aluTa
1a00paTOPHBIX pabOT U MPOMEKYTOUHBIC 3a4€ThI IO KaX 101 JabopaTopHOit padoTe.

CamocTtosTenpHas paboTa CTYAEHTOB IMOApPa3yMeBaeT MOJ Co0O0i MpopabOTKy JIEKIIMOHHOTO
Marepuajia C HCIOJb30BAaHHEM PEKOMEHIYEMOH JIMTEpaTyphl s TOArOTOBKH K TPAKTHYECKUM
3aHITHSIMH B TATBHEHUINIEM K 3a4€Ty, MOATOTOBKA K BHITIOJTHEHHUIO H 3aIIUTE TA0OPATOPHBIX padoT.



6. YueOHO-MeTOAUYECKOEe ODecreyeHHe CaMOCTOSITeJIbHOIH pPadoThl cTyaeHTOB. OleHOYHbIe
CpeAcTBa I TEKYIIero KOHTPOJISI yCIeBAeMOCTH, NMPOMEKYTOYHON AaTTeCTAllUM MO HTOram
OCBOEHMS THCIUIIHHBI

6.1. Il;nan camocTOSITEIbHOI PadoThI CTY1€HTOB

Bunbr camocTosTenbHOM pabOThI CTYCHTOB:

U3Y4YE€HHE METOJIMYECKOM IUTEpaTypbl M OTAEIbHBIX TEM, BBIHECEHHBIX Ha CaMOCTOSITEIbHOE
paccMOTpEeHHE;

MOJIFOTOBKA U BBIMOJIHEHUE JTa00paTOPHBIX PadoT;

odopmieHue 1abopaTopHbIX pabdoT;

MOBTOPEHHE pAa3AeNiOB MPOrpaMMbl C II€JIbI0 MOATOTOBKM K MPOMEXYTOYHOM U HMTOrOBOM
aTTECTallHH.

JlabopaTopHble 3aHATHS

Omnpenenenue ycKopeHus Ipyu CBOOOIHOM MaJICHUU C TIOMOIIbIO BPAILAIOIIETOCs TUCKA.

Onpenenennue ycKopeHus Ipyu cBOOOJHOM NaJCHUU C TIOMOIIbIO JINHEHKU-MasiTHUKA

[IpoBepka NoCTOAHCTBA OTHOUIEHUH YCKOPEHUM JBYX T€J IPU X B3aUMOJCHCTBUU.

CpaBHeHUE UMITYJIbCA CUJIBI YIIPYTOCTU MPYKHUHBI C U3MEHEHUEM UMITYJIbCA CHapsIa.

[IpoBepka 3aK0HA COXpPAHEHUSI MOMEHTA UMITYJIbCa HAa TUPOCKOIIE.

Onpenenenne kod(hduUIMEHTa TPEHHS CKOJBXEHHUS C HCIOJIB30BAHUEM 3aKOHA COXPaHEHHS U
MIpEBpAILCHUS SHEPTUU

KomnbroTepHble 1abopaTopHbie padoThl

N3yuenune 3aKk0OHOB paBHOMEPHOTO U HEPABHOMEPHOTO JIBUKCHHS.
Hccnenosanue B3auMOIEHCTBHUSA TE.

Uccnenoanue cuil, AEMCTBYIONIMX HA JBUKYLIEECS TEIIO.

N3yuenue 3aKoHa COXpAaHEHUSI MEXaHUYECKOM SHEPTIHH.

HccenenoBanne KWHEMATUKNA PAaBHOMEPHOTO U PABHOYCKOPEHHOT'O JIBUKECHUS.
HccnenoBanue B3aMMOCBSI3M MacC U YCKOPEHUH B3aMMOIEUCTBYIOIINX TEJI.
WccnenoBanue CHIIBI TPEHUS CKOJTBKCHHS.

HccnenoBanue 3aKOHOB KUHEMATUKH U TUHAMUKH JIBU)KEHUS TeNa M0 OKPYKHOCTH.
I/ICCJ'IGI[OBaHI/Ie 3aKOHOB OTHOCHUTCIIBHOCTU ABUXCHUSI.

HccnenoBanue ycnoBuil paBHOBECHUS TEJ MOJ AEHCTBUEM HECKOJIBKUX CHIL.

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHA CAMOCTOSATEIbHON PadoThl CTYICHTOB
Ilenpio camocTOATENBbHOM pabOThl SBISETCS CaMOCTOATENbHOE NPUOOPETEHHE HOBBIE 3HAHUM U

BBIpa0OTKa CIIOCOOHOCTH K TIOCTOSHHOMY CaMOOOYYEHHI0 M CaMOCOBEPIICHCTBOBAHUIO B
npohecCHOHANBHOM U COLIMATbHO-00IECTBEHHBIX c(pepax MesTENbHOCTH.

CamocrosiTenpbHass yueOHas paboTa mpencTaBiieHa TakKuMH (GopMaMu ydeOHOTO Tpoliecca, Kak
JICKIIUA, na6opaT0pHLIe 3aHATUA, SKCKYPCUH, MOATOTOBKA K HHM. CTYHGHT JOJDKEH YMCTb BCECTHU
KpaTKuE 3armncu .]'IeKHPIfI, COCTaBJIATh KOHCIICKTBI, IIJIAHBI W TE3UCHI BBICTYHHCHHﬁ, HO,ZI6I/IpaTI)
JUTEpaTypy U T.1.

Hayunas camocrositenpHast paboTa CTyIeHTa 3aKII0YACTCs B €70 YIaCTHH B padoTe KPYKKOB Ha
kadenpax, B HAy4YHBIX KOH(EPEHIHUSX pPAa3HOTO YPOBHSA, a TaKKe B HAMUCAHWUU KOHTPOJBHBIX,
KYPCOBBIX U BBITYCKHBIX KBATU(DUKAIIMOHHBIX (IUTIIOMHBIX paboT) padoT.

CamocrosTeibHast paﬁoTa CTYACHTOB BKJIIOYAET CJICAYIOINEC KOMIIOHCHTDI:

NoNo Kou-Bo dopma
HanmenoBanwue paboThl
/T JacoB KOHTPOJIA

1 [TpopaboTKa JIEKIUOHHOTO 37 OK3aMeH




marepuasia

[ToaroToBka K 1a00paTOPHBIM 12 Jlomyck K KaXK10# J1abopaTopHOM

paboram paboTe U 3aIuTa OTYeTA.

6.3. Marepuajbl i TpPOBeleHUS] TeKYyLIero M IPOMEKYTOYHOI0 KOHTPOJS 3HAHUM
CTY/IeHTOB

KoHTpoJibHbIe BONPOCHI U 32JaHUS 110 TEOPEeTHYECKOMY MAaTepHaJly pa3iejoB Kypca

KoHTpoJibHbIE 3a1aHusI

Kaxxaplii CTyI€HT B KauyecTBE CaMOCTOSITENbHOM paOOThl M OICHKM 3HAaHMM Ha 3aueTe OJIKEeH
BBITIOJIHUTD CIEAYIOLINE 3a/1aHNS:

[TnanupoBaHue JEMOHCTPAILIMOHHOTO SKCIIEPUMEHTA 110 BEIOpaHHON TeMe (B TUCbMEHHOM BUJIE).

[ToArOTOBUTH ¥ MPOIEMOHCTPUPOBATH OJIMH TIPOOIEMHBIN OTIBIT.

CaMocCTOATEIHbHO COCTaBUTh PYKOBOJCTBO K OJHOM JIabopaTopHOii padoTe.

Bonpocs! k 3x3aMeny

1. TeopeTnyeckuii M SKCHIEPUMEHTAIBHBI METOABl (PHU3MUECKON Haykd. OTambl (U3NIECKOTO
JKCIIEPUMEHTA.

2. Ponb 1 MECTO 3KCTIEPUMEHTAILHOTO METO/A B IMIKOJIBHOM Kypce (U3UKH. AHATIN3 TOYEK 3pPEHUSI.

3. dynamMeHTanbHble HayYHbIE SKCIIEPUMEHTHI. VX poiib B Opranu3anuu yueOHoro mporecca.

4. nmocTpaTUBHBIE ONBITHL. D(PPEKTHBIE OMBITHI.

5. OnbIThI, HIUTIOCTPUPYIOLIUE TEXHUYECKOE IIPUMEHEHUE ITOJTYyYCHHBIX 3HAaHUM.

6. IIpoGaeMHbIe OMBITHI. YPOBHU MPOOJIEeMHOCTH. TpeOoBaHMs, MPENbIBISIEMbIC K JIEMOHCTPAIIH
pOOJIEMHBIX OIBITOB.

7. OcoOEHHOCTH TIOJrOTOBKY, OPTaHU3aLMHU U MPOBEACHUS T1a00PaTOPHBIX PadoT ((hPOHTAIBHBIX U
B BUJI€ IPAKTUKYMOB).

8. Knaccuduxanus ydeOHOro SKCHEpHMEHTa MO OpraHM3allMOHHOMY IMpu3Haky. Bwibop Buaa
y4eOHOT0 SKCIIEPUMEHTA.

9. Kinaccudukanus yae6HOr0 060pyoBaHus mo Gpu3uke.

10. TpeGoBaHuUs K 1€MOHCTPALMOHHBIM IPUOOPAM.

11. TpeGoBanus kK 000PYIOBAHUIO JIJIsl TPOBENCHUS (PPOHTATBHBIX TAOOPATOPHBIX padoT.

12. O6opyznoBaHue Ui NpoBeIeHUs (PU3MUECKOro IPAKTUKYMa.

13. Pa3znuuHble TOYKU 3pEHUS HA COJIEPKaHWE METOJUKHU IIKOJIBHOTO (PU3MUECKOT0 3KCIEPUMEHTa
Y TEXHUKH €r0 IPOBEACHUS

14. lnnaktudyeckue NpUHIHIbI, TOJI0KEHHBIE B OCHOBY METOAMKH IEMOHCTPALIMOHHBIX OIBITOB.

15. Crpobockonuueckuii mpueM AeMOHCTPUPOBAHUS.

16. TeneBoit nprueM NpoeUpPOBaHUs KaK OJWH U3 ONTHYECKUX IPUEMOB MOTyYEHUS] U300pakKeHUH.

17. Mukponpoexuus.

18. HoBble nHpOpMAaIOHHBIE TEXHOJIOTHH B MPENOJaBaHUU (PUUKH.

19. OTnuunTenbHbIE MPU3HAKH FIEKTPOHHBIX Y4eOHUKOB. CTPYKTYpa JIEKTPOHHBIX YU€OHHUKOB.

20. Obyyaromue nporpaMMmbl. OCHOBHBIE peXUMBI paboOThl oOydaromux nporpamm. [Ipumepst
IIPOrPaMM.

21. KoMIbrOT€pHBIE MOJEIH.

22. KowmmbioTepHble jaboparopHble paboThl. OCOOCHHOCTH KOMIIBIOTEPHOTO HKCIEPUMEHTA.
KommenTapuu u npeioxkeHust U3 onbita paboThl C JaHHBIM TUIIOM ITPOTPAMMHBIX MTPOJIYKTOB.

Marepuansl Uil TPOBEAEHUS TEKYILErO KOHTPOJS 3HAaHMM M IPOMEXYTOUYHOM arrecTanuu
COCTaBJISIIOT OTHENbHBI JOKyMEHT — @OHJ OIEHOYHBIX cpeacTB mno aucuurinHe «Teopus u
HKCHIEPUMEHT B (PUUKI»

7. Y4eOHO-MeTOoAUYeCKoe U MATepPHATbHO-TEXHUYECKoe odecnedeHue TUCIUILTUHBI « Teopus
U IKCIIEPUMEHT B pU3NKe»




OOydeHue CKJIambIBaeTCs W3 ayOUTOPHBIX 3aHATHH, BKIIOYAIONIMX JICKIMOHHBIH  KypC,
7a00paTOPHBIX 3aHATUS M CaMOCTOSTENIbHONH padoThl. OCHOBHOE ydeOHOE BpeMsi BbIIENSETCS Ha
MPaKTUYECKYIO0 paOdOTy MO U3YUYCHUIO (PU3UYECKUX 3aKOHOB.

7.1. YueOHas quTepaTypa

OcHoBHast

1. KsbutacoB 1O. U. [IpuHnun gokanu3anuyu B METOJUKE U MPAKTUKE MpernofaBaHus (GU3UKUA B
mikose. —Bectauk KemI'Y -Boim. 3(35). -C. 23-27. Kemeposo 2008.

2. Anprmrynep, O.I'. IkonbHbIH 3KcriepuMeHT (koHcmekT jeknuid) /O.I. Anprmrynep, H.N.
[opaueHok/, 3ieKTpoHHOE ydeOHO-MeToauueckoe mocodue —KemepoBckuii rocynapcTBEHHBIH
ynupepcutet, Kemepono, 2005.

http://physic.kemsu.ru/pub/library/learn_pos/ds_pos/school/index.html

3. Kamenenkwmii C.E., CrenanoB C.B. JlabopaTopHblli NpaKTHUKyM IO TECOPUM U METOIUKE
oOydenus ¢pusuku B mkoie. pex Axkagemus. 2002 r.

JlonojHuTENBbHAS

1. KembutacoB 0. M. Onruueckuid MpakTUKyM B CHCTEME HEMPEPBIBHOIO OOpa30BaHUS.—
AKTyanbHble MpoOieMbl mnpenojaBaHus ¢u3nku B BY3ax M mKojmax cTpaH MOCTCOBETCKOTO
npocTpaHcTBa. Marepuasibl MeXayHapOJHOM WIKOJbI-ceMUHapa «®PH3MKa B CHUCTEME BBICIIETO U
cpennero oopazosanusi» (Tesucsl goknanos). —-M: 2011. —C. 176-177.

2. Kensoacos 0. . Jlunaktuyeckas cucTema MpernoiaBaTesi: ObIT, TPOOIEMbI U IIEPCIICKTUBEI
pa3Butusa. Matepuaisl Beepoccuiickoil HayqyHO-TIPaKTUYECKO MHTEpHET-KOH(pepeHu. —benropo:
2011.

3.  Anmudepos JL.U. [IpakTukyM o METOAMKE U TEXHHUKE IIKOJIBHOTO SKcrepuMenTa. M., 1984r.

4. Illaxmae H.M., [lIunoB B.®. ®usnueckuit 3KkCrIepuMeHT B cpeaHeit mkoie. M., 1989 r.

5. Hlaxmaer H.M., I1aBnoB H.U., Teimyk B.M. ®usnueckuii SKCiepuMeHT B CpeHeil mkoie. M.,

6. XopomasuH C.A. duzndeckuil SKCIEpUMEHT B cpeiHelt mkone. M., 1988r.

7. Bypos B.A. u ap. JleMoHCTpanimoHHbIHN 3KciepuMeHT 1o ¢usuke. M., 1972r.

8. TI'punbaym M.U. TexHuka 6e30MacHOCTH HIKOJBHOTO (pU3NUYecKoroskcnepumenta. M., 1978r.

9. TepentbeB M.M. Jlekuuu 1O cHenuagbHOMYy Kypcy: MeToaMka M TEXHHKa IIKOJIBHOTO
¢du3nyeckoro skcrnepumenTa. M., 1973r.

10. TepentbeB M.M. JIeMOHCTpAIIMOHHBIA SKCIIEPUMEHT 10 (GU3HKE B TIPOOJIEMHOM 00y4YeHHH. M.,
1978 r

11. A.A. TloxpoBckuil. JleMOHCTpalMOHHBIN AKCIEpUMEHT Mo ¢(usuke. B crapmmx kiaccax
cpenHeit mkomasl. M., 1971 r.

12. Jle6ener E.JI. B moMompb MostogomMy yuutento ¢puszuku. Caparos, 1988r.

13. IlpenonaBanue GU3MKU B IEMOHCTPALMOHHBIX onbITax. MH., 1990r.

14. Jlexmmonnsie nemoHcTpanuu no ¢pusuke / [lox pen. B.U.NUseponosoii, M., 1972.

15. A.A. IlokpoBckuii. [Ipaktukym no ¢usuke B cpeaneit mkone. M., 1977 r.

16. ®wusmueckuii SKCIIEpUMEHT B MIKOJIE: U3 OmbITa paboTel. M., 1981T.

17. Hlamano T.H. YueGHblit 5KcriepuMeHT B npouecce GopMUpOBaHUS HU3NUECKUX MOHATHI. M.,
1986r.

18. T'opes JI.A. 3anumMaTenbHbIe ONBITHI 110 (pusuke. M., 1977 r.

7.2 NuTepHeT-pecypchl

Ha3Banue pecypca Cceblaka/noctyn

DnexkTpoHHas Oubnmoreka omnaiin «EgumHoe okHO K | http://window.edu.ru

00pa3oBaTeNIbHBIM pecypcam»

«O6pa3oBatenbHbIi pecypc Poccuny» http://school-collection.edu.ru

denepanbHbIil 00pa30BaTeIbHBIA MOPTAT: yupexkaeHus, | http://www.edu.ru
nporpammel, cranaaptsl, BY3b1, tectol EID, THA



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/

®denepanbHbIi LIEHTP

obpazoBarenbHbIX pecypcoB (DIIMOP)

UH(POPMALOHHO-

http://fcior.edu.ru

Pycckas BuptyanbHas 6uOiImMoTeka

http://rvb.ru

Exenenenbauk Hayku u oOpaszoBanms lOra Poccum
«AKkaneMus

http://old.rsue.ru/Academy/Archives/
Index.htm

Hayunas snekrponnast Oubimoteka «e-Library»

http://elibrary.ru/defaultx.asp

DneKkTpoHHO-0nbmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru

DJIEKTPOHHO-CIIPABOYHAsI CUCTEMa JOKYMEHTOB B cdepe
obpazoBanus «MHPOpMHOY»

http://www.informio.ru

Nudopmannonno-npaBopas cucrema «KoHCynbTaHT-

IIIFOC»

CereBasi Bepcusi, IOCTyIIHA CO BCEX
KOMIIBIOTEPOB B
cetu Uarl'y

KOpIIOPATUBHOU

OneKTpoHHO-0MbnoTeyHas cucrema «fOpai»

https://www.biblio-online.ru

7.3 IllporpamMMHoOe oOecriedeHue

Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
AwnrtusupycHoe I10 Kaspersky endpoint security
CnpaBouHo-nipaBoBas cucrema “I'apant”

WM

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

6 Onepannonnas cucrema Microsoft Windows XP Professional.
7. Iaket npuknanabix nporpamm Microsoft Office 2003 Professional.

8. [IporpammubIil npoaykT «AHTHBUpPYC Kacniepckoroy.

9. Iporpammusiii mpoaykT FineReader 7.0 Professional Edition.

10. ITporpammuslii npoaykt MATLAB 6.

7.4 MaTepuabHO-TeXHHYECKOe o0ecrevyeHne
MarepuanbHo-TexHHUeCKass oOecrieueHne 0asa

YHHUBEpPCUTETA

ITO3BOJISACT

KauCCTBCHHOC IMPOBCACHNUEC TCOPECTHUICCKUX U J'Ia60paTOpHBIX 3aHATHH.

[lepeueHpr HEOOXOAUMBIX TEXHHUYECKHUX CPEICTB OOy4YEHHS, MCMOIb3yEMbIX B y4eOHOM Mpoliecce

JIJISL OCBOEHHUS JUCIUIIINHBI « T€opHrs ¥ SKCIEpUMEHT B d)I/IBI/IKe»I

e  KOMIIBIOTEPHOE U MYJIbTUMEANIHOE 000PYAOBaHUE;

®  BHUJEO- U ayIMOBHU3YaAJIbHBIC CPEICTBA OOYUCHHUS U JIp.

Hcnonb3yemoe 00Imiee ©  CHEHHATM3MPOBAHHOE

yuebHoe

o0opyaoBaHHeE,

000pyI0BaHus, CPEACTB N3MEPUTEITHLHON TEXHUKU MTPUBEICHBI B Ta0J. 7.2.

Hepeqeﬂb TEXHUYECCKHX CPEACTB, UCHOJbB3YyECMbIX IIPU OCYIICCTBJICHUM 06p330BaTeJIbHOFO

nmpouecca mo JIMCuUMIInHe

Taonuua 7.2.
No Hymepauus
n/-n IlepeyeHb 0CHOBHOTO 000PYAOBAHUS pa3jaesoB/Tem
AHCIHUNJINHBI
1. JlaBopaTopuu MEXaHUKHU U MOJIEKYJIIpHOHN (U3UKH, 03
2. JIaGopartopusi 3JIeKTpUYecTBa M MarHeTU3Ma 04
3. JlaGopaTopus ONTHKH 05
4. KommneroTepst (2 mT.)

o0ecrieunBarh

HauMEHOBaHUE
CHeLUAIN3UPOBAHHBIX ayAUTOPHUi, KAOMHETOB, J1JAOOPAaTOPUil C MepeyHeM OCHOBHOTO JabOpaTOPHOTO



http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

Kabuner Ne 104
386132,
lMamyp3ueBckuit

Maructpansnas, 39a, Kopnyc 3E

PU,

r.Haspaus,
yiL

OKPYT,

Cron ana mpenogaBatens - 1 mrT. (COCTOUT U3 2-X
CEeKIIMi); cTyn Juisl mpenogaBaTens -1 mr.; qocka - 1
IIT.; cToim - 8 T CKambi-16  mT.
JIeMOHCTpallMOHHBIA ~ BOJIBTMETP M aMIIEPMETP,
raJlbBaHOMETp, dnekTpockon. OOopymoBaHue s
IIKOJILHOTO SKCIIEPUMEHTA




®OH/J OHEHOYHbLIX CPEJICTB
o Jucuunante «Teopus ¥ YIKCHEPUMEHT B (hU3HKe»

@OH/ OLIEHOYHBIX CPEICTB MO TUCHHUIUIMHE «Teopus u SKCHepuMeHT B (PU3MKE» BKIIOYAET BCE
BUJBl OLIGHOYHBIX CpPEACTB, IO3BOJIOUIMX IPOKOHTPOJIMPOBATH OCBOEHHE OO0YYarOIUMHCS
npodeCcCuOHATBHBIX, oOmienpogeccuoHaTbHBIX u npodeCCHOHATIBHBIX KOMIIETEHIIUH,
npenycMoTpeHHblx  denepanbHbIM  00pa30BaTEeNbHBIM CTAHAAPTOM  BBICIIETO OOpa30BaHMs 10
Hanpasienuto nmoaroroBku 03.03.02 dusuka (kBamuduxanms «bakamaBp») u paboueil mporpammoit
JUCHUIUIMHBL «Teopus U SKCIEpUMEHT B (DU3UKEY.

Ha3nauyenne ¢oHa OLIEHOYHBIX CPEICTB

®onx oneHouHbix cpencts (POC) cocraBnsercs B cooTBercTBHM ¢ TpeboBanusMu OI'OC BO mns
IPOBE/ICHUS IPOMEKYTOUHOM aTTeCTalMy O0YJaromuXcsl M0 TUCHMIUINHE «Teopus U SKCIepUMEHT B
(Gu3uKe» Ha COOTBETCTBUE MX Y4YEOHBIX JIOCTMIKEHUH MOATAIIHBIM TPEeOOBAaHUSM COOTBETCTBYIOIIEH
OCHOBHO# TpodeccuonansHOM oOpazoBarenpHOU nporpammbl (OITOIT). ®OC sBusercss coOCTaBHON
4acThI0 paboyel IporpaMMbl JUCLUILIMHBL.

@OHJT OLIEHOYHBIX CPEACTB JUIsl MPOBEACHUS IMPOMEXKYTOUHOM aTrTecTaluu OOydaroluxcs I10
qucuuIuiiHe «Teopust M SKCIEpUMEHT B (U3MKe» BKIOYAaeT B ceOd: NepeueHb KOMIIETEHIMH ¢
yKazaHueM 5TanoB ux (opmupoBanusi B mporecce ocBoeHus OIIOIIl; omumcanue mokazarenedt u
KPUTEPHEB OLCHUBAHUS KOMIETEHLUUH Ha pa3IMuYHBIX 3Tanax UX (OPMHUPOBAHUSA, ONHCAHHE LIKa
OLICHUBAHMSI, TUIIOBbIE KOHTPOJIbHBIE 33JaHUsI WM HMHbIE MaTephalibl, HEOOXOIUMBIE I OLIEHKU
3HAHWM, yMEHUH, HaBbIKOB U (MJIM) OIBITA JEATEIHOCTH, XapaKTePU3YIOLIMX 3Talbl (HOPMUPOBAHMS
komneTeHui B npouecce ocBoeHus: OIIOIL; meTonuyeckue MaTepuabl, ONPenEISIONINe TPOLEAYPbI
OLICHUBAHMs 3HAHUM, YMEHMH, HAaBBIKOB M (WJIM) OMbITA JAEATEIBHOCTH, XapaKTEPU3YIOIUX ATaIlbl
(opMUpPOBaHUS KOMITETEHITHH.

@DOoH/ OLICHOUHBIX CPEJICTB C(POPMUPOBAH Ha OCHOBE KIIFOUEBBIX IPUHIUIIOB OLIEHUBAHMS:

- BAJIMAHOCTHU: OOBEKTHI OILIEHKH JI0JKHBI COOTBETCTBOBAThH MOCTABICHHBIM 1I€JIIM 00Yy4EHHUS;

- HaJeXHOCTU: HCIIOJIIb30BaHUE €IMHOOOPA3HBIX CTaHJIAPTOB W KPUTEPUEB JUIS OLIEHUBAHMS
JOCTIKCHHIA,

- 00BEKTUBHOCTH: Pa3HbIE CTYIEHTHI IOJKHBI UMETh paBHbIE BO3MOXKHOCTHU JIOOUTHCS ycIexa.

OcHoBHbIMU nTapaMeTpamu U cBoiicTBamu @OC sBIAIOTCS:

- TpeIMEeTHas HaIpaBJICHHOCTh (COOTBETCTBUE MPEAMETY H3Y4EHHUs KOHKPETHOW yueOHOM
JUCIUTIIIUHBI);

- cojepkaHue (COCTaB M B3aWMOCBS3b CTPYKTYPHBIX €IMHUI, O0O0pa3yloLMX CoJepKaHHue
TEOPETUYECKON U MPAKTUYECKON COCTABIISIOMINX YUEOHOH TUCIUIUIMHEI);

- 00beM (KOJIMYECTBEHHBII COCTaB OLIEHOYHBIX cpelcTB, Bxoaamux B POC);

- KayecTBO OIeHOYHBIX cpelacTB u POC B 1enoM, odecreynBaroliee NoaydyeHue oObeKTUBHBIX U
JIOCTOBEPHBIX PE3YJIBTATOB MPU MPOBEACHUH KOHTPOJISI C PA3IMYHBIMU LIEISIMH.

1.2 3TAIIbI ®OPMUPOBAHHUA KOMIIETEHIIAM

No Pazgen
Coaepixanue
n/n JAMcuunIMHbI
1 BBenenne 3amaun  Kypca. IlocienoBarenpHOCTH — TEMATHKHU
OUepedHbIX 3aHATUM Kypca. Meroauka IpOBEACHUS.
@dopma 1 opraHu3aius OTYETHOCTH CTYIEHTOB
2 Conepxxanue, ponb H Teopernuecknii ¥ JKCHEPUMEHTAIBHBIA ~ METOJBI
MECTO ¢uznyeckoro | pu3MUEcKo Hayku. DTanbl (GU3NYECKOTO IKCIEPHUMEHTA!
JKCIIEpUMEHTA B | HaOmoeHre, (QOopMyIHMpPOBAHUE TUIOTE3bl, BBIIBUKEHHE
IpenoiaBaHuH (PUHKH. [IO3HABATEIbHON 3aJlauM; CO3JIaHUE HKCIEPUMEHTAIbHOU
YCTaHOBKH, OCYILIECTBIICHUE HKCIEPUMEHTA B
KOHTPOJIMPYEMBIX YCIOBUSIX, NPOBEACHHE HN3MEPEHUH,




aHaJIW3 JIaHHBIX, (POPMYIHpPOBaHHE HAYYHOT'O BBIBOJA WUIIU
II0JIO’KEHUA. POnb M MeCTO AKCIIEPUMEHTAIbHOIO METO/AA B
IIKOJIBHOM Kypce GU3MKH. AHAIN3 TOYEK 3PCHUS

3 CucremMa  HIKOJIBHOTO @yHaMEHTAIIbHbIE Hay4HbIE dKCIIEpUMEHTHL. X poib B

JKCIIEpPUMEHTA opranuzalnu y4eOHOro mpolecca Mpu MPUOOPETEHUU
HOBBIX  3HAaHUH,  peanu3aluuu  MOJIUTEXHUYECKOIO
MPUHIINIA, OCYLIECTBICHUU MEXIPEIMETHBIX CBS3CH.
WnmocTtpaTuBHbIE ONBITHL. DPQPEeKTHBIE ONBITH. OMBITHI, B
X0Jle KOTOPBIX ITOKAa3bIBaeTCsS MNPUMEHEHHE H3YyUEHHBIX
¢usnyeckux sBICHUNH B TexHUKE. [IpoOIEMHBIC OIBITHI.
[IpoGnemubiii  moaxox Kk oOydyeHuto.  IlIkonpHBIN
¢u3nvyeckuil OKCIIEPHUMEHT KaK MCTOYHHK  CO3JaHUs
npoOJeMHON  cUTyallMd.  YPOBHM  IMPOOJIEMHOCTH.
TpeboBanusl, IIpEbSBISIEMbBIE K JIEMOHCTpaLU
PpoOJIEMHBIX OTIBITOB. JlabopaTtopHbie paboThI
(pponTanbHbie M B BHIE NpakTUKyMoB).Knmaccuduxanms
y4eOHOro  OSKCIIEpUMEHTa 1O  OPraHU3alIOHHOMY
npu3HaKy. Bei6op Buga yueOHOT0 SKCIIepUMEHTA.

4 Knaccudukanus Knaccudukanusa ydeOHoro obopymoBaHus mo Qusuke.
yuebOHbIX mpubopoB u | TpeboBaHus K JEMOHCTPALIMOHHBIM npubopam.
TpeOOBaHUS K HUM TpeboBanust Kk  000pyAOBaHHUIO AN MPOBEICHUS

(bpoHTaNBHBIX J1ab0OpaTOpHBIX padoT. OOOpyIOBaHHE IS
npoBeieHus] GU3NYECKOr0 NMPAKTUKyMa

5 €MOHCTpAIIMsI OTBITOB KaK OJIMH U3 METOJI0B 00yUeHUs

Metongnka M TeXHHUKA A pall A A v

LIKOILHOLO ¢usuke. PaznuuHble TOYKM 3peHUS HaA COJEpKAHHE
METOJIMKH HIKOJBHOTO (DU3MYECKOro HJKCIepUMEHTa U

J€MOHCTPALIMOHHOTO
TEXHUKH €r0 TPOBEACHUSA. JIMIaKTUYeCKUEe TPUHITUIIBI,

¢du3nveckoro
MIOJIOKEHHBIE B OCHOBY METOAMKH JE€MOHCTPAIlMOHHBIX
9KCIIEPUMEHTA.
OIIBITOB
6 pueMbt Crpobockonuyeckuil  NMpUEM  JIEMOHCTPUPOBAHMSL.
P TeHeBoil mpremM MPOEUPOBAHUS KaK OJUH U3 ONTHYECKUX

JEMOHCTPUPOBAHUS .

IPUEMOB TOJY4EHUs H300pakeHU. MUKpPOIPOEKIHsL.

(U3UYECKUX OIBITOB
Buneo conpoBoxkieHne Kypca

7 Hossle DOnekTpoHHble y4yeOHukH. OOydarIue MporpamMmebl.
nH(pOpMaIMOHHBIE Kommnbrorepusie moaenu. JlabopaTopHbie pabOTHI.
TEXHOJIOTHH B
npenojaBaHuM QU3UKU.

IlepeyeHb KOMIIETEHIMIT ¢ YKA3aHMEM 3TANOB UX (POPMHUPOBAHUSA B IIPpoOLecCe OCBOCHUS
o0pa3oBaTeIbHON NPOrPAMMBI

KO/l Jdranbl (OPMUPOBAHUSA KOMIIETEHI[UN (TeMbI IMCHUIJINH)
KOMIIETCHIMHU
1 2 3 4 5 6 7
I1K-3 + + + + + + +
[1K-6 + + + + + + +

IL.LOMACAHUE MOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHUS KOMIETEHIINIA
HA PA3/IMYHBIX 9TAITAX UX ®OPMHUPOBAHUS, OITMCAHUE HIKAJI
OINEHUBAHMUSA




2.1 CTpykTypa (poHA2 OLEHOYHBIX CPEICTB JJIf TEKYIero KOHTPOJIs U NPOMe:KYTOYHOM

aTTecTAlMHU
Ne KO/l KOHTPOJIUPYEMOU HanMeHoBaHME OLIEHOYHOI'O CPEACTBA
TEMBI KOMIICTCHIIMH HJIH €€ TEKYIIHH KOHTPOJIb MIPOMEKYTOUHAS
4acTH aTTecTaIus
1 IK-3 -TecToBble 3a7aHM; DK3aMeH
-BOMPOCHI JIJIst
[TK-6 00CYXKICHUS;
-3aJ1a4u.
2 I1K-3 -TecToBble 3a1aHUs; Dk3aMeH
-BOTIPOCHI JIJIst
[1K-6 00CyX/IeHUS;
-3aJ1a4u.
3 I1K-3 -TecToBbIe 3a7aHM; DK3aMeH
-BOMPOCHI JIJIst
[1K-6 00CYXKIEHUS;
-3aJ1a4u.
4 I1K-3 -TecToBbIC 3a1aHNUS; DK3aMeH
-BOTPOCHI JIJIst
[1K-6 00CyXIeHUS;
-3aJ1a4u.
5 [1K-3 -TecToBbIE 3a1aHUS; DK3aMeH
-BOIIPOCHI JIJIst
I1K-6 00CYXKIeHHS;
-3aJ1a4u.
6 ITK-3 -TecToBbie 3aMaHNUS; DK3aMeH
-BOTIPOCHI JIJIst
11K-6 00CYKIEHHUS;
-3aJ1a4u.
7 ITK-3 -TecToBbie 3aaHNUS; DK3aMeH
-BOTIPOCHI JIJIst
I1K-6 00CYKIEHHS;
-3aJ1a4m.

2.2 KPUTEPUM OLIEHUBAHUA KOMIIETEHIIMI HA PA3JIMYHBIX DTAITAX UX
®OPMUPOBAHUA ITO BUJAM OHEHOYHBIX CPEJICTB

No | HaumeHnoBaHue XapakTepucTruka OLIEHOYHOTO CPEeJICTBA [IpeacraBnenue
/Tl | OLIEHOYHOI'O CPEJICTBA OLIEHOYHOTI'O CPE/ICTBA B
donme
YCTHBIE OLIEHOYHBIE CPE/ICTBA
1 CobecenoBanue, CpencTBo KOHTPOJISl, OpPraHM30BAHHOE Bomnpoce! o
YCTHBINA OIIPOC KaK crienuanbHas Oecea mpenojaBaTess | TeMam/paszenam
¢ 00y4arouMMcs Ha TEMbI, CBS3aHHbIE C JUCIUILTUHBI




M3y4aeMou TUCIUIUIMHON, U
paccuuTaHHOE Ha BBIICHEHHE 00beMa
3HaHWI 00yYaroIIerocs Mo
ONpEeNIETICHHOMY pa3Jieny, TeEME,
npoOJemMe u T.11.

Komnoxksuym

CpencTBo KOHTPOJISI YCBOEHUSI y4€OHOTO
Marepuaa TeMbl, pa3/ieNa Wil pa3/iesioB
JAUCHUIIIIMHBI, OPraHM30BaHHOC KaK
ydeOHOe 3aHATHE B BUJIE COOECEeJOBaHUS
IpenojaBaresis ¢ 00yJarouMMHICs

Bompocsl o
TeMam/paszeiiam
JIMCLIUILINHEI

Jloknaa, cooOmieHue

[TpoayKT caMOCTOSITETLHON pabOTHI
o0yyJaromerocs, MpeACTaBISIOMUNA cOO0H
nyOJIMYHOE BBICTYIUICHHUE T10
IPEICTaBICHUIO TOTY4EHHBIX
pe3yJIbTaTOB PEIICHHSI OPEICICHHOM
yueOHO-TIPaKTUYECKOU, yueOHO-
MCCIIE0BATEIBCKON WIIM HAYYHON TEMBI

Tems! 1OKIIa0B,
COOOIIIEHUI

I[TMCBMEHHBIE OLIEHOYHBIE CPEJICTBA

Pedepar

[IponykT caMOCTOSITENHHOM pabOTHI
CTYyJEHTa, MIPEICTaBISAIONINI cO00H
KpPaTKO€ MU3JIOKEHUE B MUCbMEHHOM BH/JIC
MOJIy4YEHHBIX PE3yIbTaTOB
TEOPETUYECKOI0 aHAJIN3a OIPEICIICHHON
Hay4yHOM (yueOHO-UCCIIeIOBATENHCKOM )
TEMBI, TJIe aBTOP PACKPBIBACT CYTh
UCcIeyeMol mpoOaeMbl, TPUBOTUT
pa3IMYHbIC TOYKU 3PECHUS, & TAKKE
cOOCTBEHHBIE B3TJISIbl HA HEE.

Temsl pedepaToB

Tect

CucremMa cTaH1apTU3UPOBAHHBIX
3aJJaHuH, T03BOJISAIOLIAs
aBTOMAaTU3UPOBATH MPOLEAYPY
U3MEPEHMS YPOBHS 3HAHUN U YMEHUU
o0yyJaromerocs.

Dol TECTOBBIX 3aJaHUN

KonTtponbHas pabora

CpencTBo NpoBEpKU YMEHUN IPUMEHATH
MIOJIy4YE€HHBIE 3HAHUS JUIsl pEeIlIeHUs 3a/1a4
OIPEAEIEHHOr0 TUIIA TI0 TEME HIIN

pazzueny

KoMIIIEKT KOHTPOJIBHBIX
3a/IaHM 110 BapUaHTaM

3amava

DTO CPENICTBO PACKPBITUS CBS3H MEXY
JTaHHBIMH ¥ UICKOMBIM, 3aJaHHEIC
YCJIOBUEM 33J1a4, Ha OCHOBE Y€ro HaJ0
BBIOPATH, @ 3aTEM BBIITOJIHUTH JCHCTBUS,
B TOM 4HcClie apumeTnueckue, 1 1aTh
OTBET Ha BONPOC 3a]1a4u

3amaHus 1o 3agadam

A) KPUTEPUH U LTIKAJIA OHEHUBAHUSA OTBETOB HA YCTHBIE BOITPOCHI

No

/o

Kputepun orieHnBaHus

Konnuect OueHka/3auer
BO OaiIoB

1) NOJHO ¥ apryMEHTHPOBAHO OTBEYAET 110 10
COJIEP’KAHUIO 3aJaHNUS;
2) oOHapy>KUBAeT MOHMMaHNE MaTepralla, MOXKET

OTJIMYHO




000CHOBATh CBOM CYXJICHUS, IPUMEHUTH 3HAHUS HA
HpaKTHKe,HpHBeCH{HCOGXOHHMbﬁiﬂpHMepBIHe
TOJILKO 110 YY€OHHKY, HO H CAMOCTOSITEIIEHO
COCTaBIICHHBIE;

3) uznaraet MaTepHall Mocjie10BaTeIbHO U

IIpaBUJIbHO.

CTYICHT JJa€T OTBET, YAOBIETBOPSAIOIIUN TEM Ke
TpeOOBaHUAM, UTO U IS OIICHKU «5», HO JOMYCKAeT
1-2 ommOKu, KOTOPBIE CaM K€ UCIPABIISET.

XOpOLIO

CTY/IGHT OOHapYXKMBAET 3HAHHE U TIOHUMAaHUE
OCHOBHBIX IIOJIOKEHUH JTaHHOT'O 33aHuUs, HO:

1) nznaraer maTepuai HEMOIHO U JIOMYCKAeT
HETOYHOCTH B OIIPEICIEHUH MTOHATUI WU
(bopMyITHPOBKE MTPABHIT;

2) He yMeeT JI0CTaTOYHO ITyOOKO U JI0Ka3aTeJIbHO
000CHOBATh CBOM CYXJICHUS U IPHUBECTH CBOU
IIPUMEPBI;

3) u3naraet Marepuai Herocjae10BaTeabHO U
JOTYyCKaeT OIUOKH

5-6

YZIOBJIETBOPUTEIILHO

CTYJEHT OOHApy>KMBAET HE3HAHUE OTBETA HA
COOTBETCTBYIOLIEE 3aJaHHE, IOIYCKACT OIIMOKH B
(bopMyIHpOBKE ONpEACICHUN 1 TPABHII,
HCKa)KAIOLIME UX CMBICH, OECTIOPAI0YHO U
HEYBEPEHHO M3JIaracT MaTepPHajl; OTMEYAOTCS TAKUE
HEJIOCTATKU B ITOATOTOBKE CTYIEHTA, KOTOPbIE
SIBJISIFOTCS CEPBE3HBIM MPENATCTBUEM K YCIIEITHOMY
OBJIAJICHUIO TIOCJIEAYIOIIMM MaTEPUAIIOM

HEYAOBJICTBOPUTCIILHO

b) KPUTEPUH U NIKAJIA OIEHUBAHUSA PE3YJIBTATOB TECTUPOBAHUA

Ne TECTOBBIC HOPMBI: % MPaBHIBHBIX OTBETOB KomuuectBo 6amios
H/Hl 90-100 % 9-10

2 80-89% 7-8

3 70-79% 5-6

4 50-59% 3-4

5 50-59% 1-2

6 menee 50% 0

B) KPUTEPUU U HIKAJIA OHNEHUBAHMUS PE3YJIBTATOB PEHIEHUA 3ATAY

Ne Kpurepun oneHrnBanus Komnuec
n/n TBO OaJIJIOB
1 [TostHOE BepHOE pelieHne. B tornueckom paccyKI€HUH U PEILIEHUU HET 9-10

o1nOOoK, 3a/1a4a pelieHa palroHanbHbIM ciocoOoMm. [lonyden npaBuibHBIN
OTBeT. SICHO onucaH crnoco0 pemeHus




2 BepHoe pemenne, HO UMEIOTCS HEOOIBIIINE HEIOYETHI, B IIEJIOM HE 7-8
BJIMSIONIME HA PEIICHUE, TAaKUEe KaK HeOOJIbIINE JIOTHYECKUE TIPOITYCKH, HEe
CBSI3aHHBIE C OCHOBHOM ujeei pemienus. Pemenne ohopmiieHO HE BIIOJIHE
AKKypaTHO, HO 3TO HE MeIIaeT HOHUMAaHHIO PEIICHHS.

3 Pemenue B 1iesioM BepHoe. B iornueckom paccykJIeHUHU U PEIIeHUN HET 5-6
CYIIECTBEHHBIX OIIMOOK, HO 33/1a4a perieHa HeONTUMAIbHBIM CIIOCOO0M
WM JIOMYILIEHO He 0oJiee IBYX HE3HAUUTENbHBIX OMHUOO0K. B pabore
NPUCYTCTBYIOT apu(pMeTHUECKas OMMOKa, MEXaHUYecKast OIINOKa UITH
OMKCKA MPU MEePENuChIBAHUN BBIKJIAI0K WIH OTBETA, HE MCKA3UBILIKE
HKOHOMHYECKOE COIEPKAHUE OTBETA.

4 B noruueckom paccyx1€HUH U PEUIEHUH HET OLIMOOK, HO JOIyIlIEHa 3-4
CyllecTBeHHas onrOka B MareMaTu4eckux pacuetax. [Ipu oobsacHenuun
CJIO’KHOTO SKOHOMHUYECKOTO SIBJICHHS yKa3aHbl HE BCE CYIIECTBCHHbIC
(hakTopsI

5 HmeroTes cyniecTBeHHbIE ONTHOKH B JIOTHYECKOM PACCYKICHUH U B 2
pemennu. PaccuntaHHoe 3HaYeHHE HCKOMOM BETMYMHBI NCKAXKAET
HPKOHOMUYECKOE Co/iepKaHKe OTBeTa. Jloka3aHbl BCIIOMOTraTelIbHbIE
YTBEPKACHHSI, TIOMOTAIONINE B PEIICHUN 33JIa4H.

6 Paccmotpensl oTaenbHbIe Ciaydan P OTCYTCTBUH PELICHUS. 1
OTCcyTCTBYET OKOHYATEIbHBIA YHCICHHBIA OTBET (€CIIM OH MPEIYCMOTPEH B
3agaue). [IpaBUIbHBIN OTBET yrajaH, a BEICTPOSHHOE IO/ HETO peIIeHue -
0e30CHOBATEIHHO

7 Pemenue HeBepHOE UM OTCYTCTBYET 0

I') KPUTEPUHU N IKAJIA OHEHNUBAHUSA PERPEPATOB

No Kpurepuu onenuBanus Konnuec
/1 TBO 0aJIOB
1 BrimonHeHs! Bce TpeOOBaHMS K HAMMMCAHUIO U 3alIuTe pedepara: 9-10

o0o3HavyeHa npobiema 1 000CHOBaHa €€ aKTYalbHOCTb, CJI€aH KpaTKUN
aHaJIM3 Pa3IUYHBIX TOUEK 3pEHHsI HA pacCCMaTPUBAEMYIO MTPodIeMy U
JIOTUYHO U3JI0%KEeHa COOCTBEHHAs MO3ULUS, CPOPMYIUPOBAHbI BHIBOBI,
TeMa pacKpbITa MOJIHOCTHIO, BbIIEPKaH 00BEM, COOIIOIEHBI TPEOOBAaHUS K
BHEIIHEMY O()OPMIIEHHIO, JaHbl IPABUIIbHBIE OTBETHI Ha IOMOJHUTEIbHBIE
BOIIPOCHI
2 OcHoBHble TpeOoBaHUs K pedepaTy U €ro 3alluTe BBINOJIHEHbI, HO IPU 7-8
3TOM JOIYILEHbI HEAOUYETHI. B 4aCTHOCTH, NMEIOTCS HETOYHOCTHU B
U3JI0’)KEHUU MaTepuaa; OTCYTCTBYET JIOTMUECKasl IOCIe0BaTEIbHOCTD B
CYXJIEHUSIX; HE BBIACpP)KaH 00beM pedepara; UMEIOTCs yIyIEeHHs B
odopMIIEHUH; HA TIOTIOJTHUTEITHHBIE

BOIPOCHI IPH 3aILUTE aHbI HEMOJIHBIE OTBETHI.
3 HmeroTcs cyiecTBEHHbIE OTCTYIUIEHUS OT TpeOoBaHU K 4-6
pedepupoBanuto. B yacTHOCTH: TeMa OCBEIeHA JIUIIb YaCTUYHO;
JIOTIYIIIEHbI (paKTUYECKHe OMIMOKH B CO/IEpKaHUU pedepaTa Ui IPU OTBETE
Ha JIONOJHUTENIBHBIE BOITPOCHI
4 Tema ocBOeHa JHIIb YaCTUYHO; JIOMYIIEHbI TpyOble OMINOKY B 1-3
coJiepKaHuu pedepara UM MPH OTBETE Ha JOMOJIHUTEIbHBIE BOIIPOCHI; BO
BpeMs 3aIIUTHI OTCYTCTBYET BBIBOJ.
5) Tema pedepara He packpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE 0
HENOHUMaHUe TpoOJIeMBbI

/) KPUTEPUU N IKAJIA OHEHUBAHUA KOHTPOJIBHBIX PABOT

| Ne | Kpurepun onieHHBaHus | Kommuec




n/n TBO 0aJJIOB

1 AOCONI0THOE TOHUMAHKUE CYTH BOIIPOCOB, O€3YKOPU3HEHHOE 3HAHHE OCHOBHBIX 19-20
HOHATHUH U NOJ0XKEHNH, JOTMYECKU U JJEKCUYECKH IPaMOTHO U3JIOKECHHBIE,
coJiepKaTeIbHble, apI'yMEHTHPOBAHHBIE U HCYEPIIBIBAIOINE OTBETHI

2 ['my6Gokoe TBep10€ 3HaHUE OCHOBHBIX MOHATHUN M MOJIOKEHHIA TTO BOIPOCaM, 17-18
CTPYKTYPHUPOBaHHbIE, 10CJIEA0BATEIbHbIE, [10JIHbIE, IPABUJIBHBIE OTBETHI

3 ['my6Gokue 3HaHUS MaTepualia, MpaBUIIbHOE TOHUMAaHKUE CYTH BOIIPOCOB, 3HAHUE 15-16
OCHOBHBIX TOHATUH U MOJIOKEHUH IO BONIPOCAM, COJIEpKaTeIbHbIE, TOJHbIE U
KOHKPETHBIE OTBET Ha BOIPOCHL. Hannune HeCcyecTBEeHHBIX MITH TEXHUYECKUX
OIMO0K

4 TBepble, JOCTATOYHO MOJIHBIE 3HAHUS, XOpOIllee IOHUMAaHUE CYTH BOIIPOCOB, 13-14
IPaBUJIbHBIE OTBETHI HA BOIIPOCHI, MUHUMAJIBHOE KOJINYECTBO HETOYHOCTEH,
HeOpexHoe oopmiieHne

5 TBepable, HO HEOCTATOYHO MOJIHBIE 3HAHMS, 110 CYTH BEPHOE IOHUMAHUE 11-12
BOIIPOCOB, B IIEJIOM ITPABHIILHBIC OTBETHI Ha BOPOCHI, HATMYNE HETOUHOCTEH,
HeOpexkHOe 0opMIICHUE

6 OO0m1ue 3HaHUS, HEJOCTATOYHOE ITOHUMAHHUE CYTH BOIIPOCOB, HATUINE 9-10
00JIBIIIOr0 YKCIIa HETOYHOCTEN, HEOpexkHOe 0hopMIIeHUE

7 OTHOCHUTETbHBIC 3HAHUS, HATMIHE OIUOOK, HEOpEeIKHOE 0OPMIICHHE 5-8

8 [ToBepXHOCTHBIC 3HAHMSI, HATMYHE TPYOBIX OMNOOK, OTCYTCTBHE JTOTHKH 1-4
U3JI0KEHUsl MaTepHraja

9 OTcyTcTBHE OTBETA, JaH OTBET HA JPYTrUe BOIMPOCHI, CIIUCHIBAHUE B XOIE 0

BBITIOJTHEHUS pabOThI, HATNYKE HAa pab0UeM MECTE TEXHUYECKUX CPEIICTB, B TOM
gucie Tesedona

III TUITOBBIE KOHTPOJIBHBIE 3AJTAHUSA UJIN UHBIE MATEPHUAJIBI,
HAOBXO/IMMBIE JIJIs1 OUEHKU 3HAHUI, YMEHUIA, HABBIKOB,
XAPAKTEPHU3YIONINX 3TATIBI ®OPMHUPOBAHWS KOMIIETEHIIUIA B ITPOIIECCE
OCOBEHUSA OBPA30OBATEJBHOM MPOI'PAMMBI

KonTpoJbHble 3axanus

1. MarepuanbHasgs TOYKa JBMIKETCS MPSAMOJMHENHO, TPU 3TOM 3aBUCHUMOCTH IPOMIEHHOTO
paccrosiaus S = S(t)oT BpeMeHH t (3aKOH JBHKEHUs) umeeT Bua S(t) = 4t\t2 + 5. Haiiti CKOpPOCTb vV
TOYKH B MOMEHT t = 2.

2. Yepe3 3 MuH mocie B3n€Ta caMoJET JOCTUT ckopocTh 240 kM/4, a dyepe3 4 MHUH IpH
PaBHOYCKOPEHHOM JBWKEHUU €ro CKOpocTh crasa paBHa 720 km/d. CKOJBKO KHUJIOMETPOB IyTH
IIPEO0JIEN CaMOJIET 3a 3TO BpeMs?

3. Kakyro paboTy Hajo COBEpUINTH, UTOOBI PACTAHYTH NMPYKUHY HA 4 CM, €CIIM U3BECTHO, YTO OT
Harpy3ku B 1 H ona pactarusaercs Ha 1 cm?

4. Bozaymnslii map maccoit 500 Kr omyckaeTcsi ¢ MOCTOSIHHON ckopocThio. Kakoit Mmacchl 6annact
Ha/l0 BBIOPOCUTH, UTOOBI IAP CTaJd MOJHUMAThCA C TOM ke ckopocTbio? IlogbemHas cuna mapa
IIOCTOsIHHA U paBHa 4,8kH.

5. Camoner nenaer «MepTBy0 nemio» ¢ paguycom 100 M M IBHXKETCS IO OKPYKHOCTH CO
ckopocThio 270 km/4. OnpenenuTh JaBiieHre JICTYNKA Ha CHACHUE caMOJIeTa B HWKHEH TOUYKE TETIIH.
OtBer 3anucaTh B KWIOHBIOTOHAX.

6. B BepTHKaIbHOM IUJIMHJIPE MO NOABMKHBIM MOpIIHEM Tuiomaabio 40 cm2 HaxoauTcss 1 Moib
uaeansHoro raza npu temmneparype 400 K. Onpenenuts B nuTpax o0beM rasza, €Clid Macca MOPIITHS
paBHa 40 kr, a armocdepHoe aasinenue 100 klla. TpeHneM nopuIHs 0 CTEHKU HUJIMHAPA TPEHEOPEYb.

7. B OannoHe HaXOMUTCSl JBYXAaTOMHBIN HJEaNbHBIN ra3. Bo CKONBKO pa3 yBEIMUYUTCS JABJICHHE
rasa, €CJIif OJIOBMHA €ro0 MOJIEKYJI paclaaaeTcss Ha atoMbl? TemnepaTypy raza CuuTaTh MOCTOSTHHOM.



8. byreuika emkxocthio 0,5 11 BelgepkuBaeT u30bITouHOe naBineHue 148 klla. Kakyro
MaKCHUMaJIbHYIO MacCy B TpaMMax TBEPJOTO YIJIEKHUCIIOTrO ra3a MOKHO 3amedaTarb B OyThIIKE, YTOOBI
oHa He B3opBanack npu 300 K?

Atmocdepnoe nasienue 101 klla, monspuas macca yraekucioro rasa 4,4-10 kr/mons. O0bemMoM
TBEP/OrO YIIIEKUCIIOro ra3a npeHedpeysb.

9. Ins momydenus: 6erona o0bemMoM 1 M3 B 3UMHHX YCIOBHSX CMemIand HeMeHT maccoil 200 kr,
rpaBuii maccoit 1200 xr, mecok maccoit 600 kr, umerone temreparypy 10 °C, u Temiaywo Boay
oosemom 200 1. Kakyro Temmeparypy AOJKHA UMETh BOJA Ul TOJTY4YEHUsI OETOHA MIPU TeMIlepaType
30 °C?

10.Ilpu cenapupoBanun mosoka Ha kaxzaele 1000 1 pacxomyercs 1,5 kBT-u snekrtpo3neprun.
Ckonpko moTpedyercss BpemeHH i1 oOpadotkm 1000 71 MOjoOKa, €Ciad MOITHOCTh JBUTATEIS,
Bpamatouiero cemnaparop, 0,25xBt?

11.MacTepckyro exXeaHEBHO OCBEIIArOT 1o 7 4 B cyTkH 10 ytamn momtHOCThIO 0,15 KBT Kaxgas u 76
JaMIl MOLTHOCTBIO 75 BT. Bbhlumcnure sHepruto, pacxomyemyio 3a mecsn (24 pabouymx AHS) Ha
OCBEILIEHUE MACTEPCKOA.

IIpuMepHBIe TEMbI IOKJIAI0B:

. Kunemartuka. Kunemartuka noctynaTenbHOTO IBHXKEHHUS] MAaTEPUAIbHON TOUKH.
. Kunemaruka BpamareiabHOro JBUKEHHUSI MAaTEPUAIbHOM TOUKHU.
. lnHaMuKa MaTepUalbHON TOUYKH U CUCTEMbI MaT€pUAIbHBIX TOUEK.
. Mexanuka TBEpIOTO Tena.
. MexaHuka ynpyrux Teil.
. MexaHuKa )XHJIKOCTEH U ra30B.
. Apmxenue B HUCO.
. Konebanus u BoHBI B ynpyroi cpeze.
. BcemupHoe TsroTenue.

10. JIBukeHue Tela B IEHTPATbHOM TPABUTAIIMOHHOM TIOJIE.

11. OcHOBBI cielIaIbHOW TEOPUH OTHOCUTEIBHOCTH.

12. MonexkynsipHO-KMHETUYECKasi TEOPUsI BELLIECTBA.

13. UneanbHbIii ras.

14. Pactipenenenus Maxkcsenna u bonpiimana.

15. SIBnenus nepeHoca B rasax.

16. OCHOBBI TEPMOJUHAMUKH.

17. BHyTpeHHsIs 2HEprHUs.

18. IlepBoe Hayano TEPMOJAUHAMUKH.

19. TennoeMKocCTb.

20. Bropoe Hayasio TEpMOIMHAMUKH.

21. Iuxn Kapso.

22. PeanbHbl€ KUJIKOCTH U Ta3bI.

23. TennoBsle CBOWCTBA TBEPABIX TEIN.

24. lloHsATHe O 30HHOW TEOPHM TBEPIABIX Tel. Teopus SJIEKTPONPOBOJHOCTH B MeETaulax |
MOJIYTIPOBOIHUKAX.

25. DIEKTPOCTAaTUYECKOE MOJIE B BAKyyMeE.

26. DNEKTPOCTATUUECKOE I10JI€ B IPOBOJHUKAX U AUDJIEKTPUKAX.

27. I1oCTOSIHHBIN 2JEKTPUYECKHUN TOK.

28. DNEeKTpUUYECKUH TOK B Pa3IMYHbIX CpeIax.

29. TlocTosITHHOE MarHUTHOE TOJIE B BAKyyMe.

30. MarHuTHOE 10JIe€ B MarHeTUKax.

31. DnexkTpoMarHuTHas UHIYKIIHS.

32. DeKTpOMarHuTHOE MOJIE.

33. YpaBHenusa Makcaeria.

34. KBazucranmoHapHbl€ MIEKTPUIECKUE LIETIH.
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35. DnekTpoMarHuTHBIC KOJIeOaHUS U BOJTHBI.
36. DyeKTpOMarHuTHas TEOPHsI CBETA.

37. ®oTomeTpus.

38. 'eomeTpuueckast ONTHKA.

39. OnTu4yeckre HHCTPYMEHTHI.

40. MaTepdepenmus cera.

41. Mudpakmaus ceta.

42. Ilonspuzanus cBeTa.

43. JIlucnepcus U MorjoiieHue cBera.

44. PaccestHue cBeTa.

45. Onruueckue sBJICHUS B aTMocdepe.

46. PenstuBucrckue 3¢ppekTo B onTUKe.

47. KBaHTOBBIE CBOMCTBA U3JTyYEHHUS.

48. TennoBoe n3yyeHUeE.

49. BorHOBBIE CBOMCTBA MUKPOYACTHII.

50. ®u3uka aTOMOB U MOJIEKYIL.

51. ®uszuka aTOMHOTIO siApa.

52. ®u3ukKa 3J1eMEHTAPHBIX YaCTHII.

53. dynpaMeHTalIbHbIE YaCTUIBI U B3aUMOJICHCTBHSL.

Bonpocs! k 3x3aMeny

Kaxxaplii CTyI€HT B KauecTBE CaMOCTOSITEIbHOM paOOThl M OLEHKM 3HAHWM Ha 3adere JI0JIKEH
BBITOJIHUTD CICAYIOLINE 3alaHUs:

[InanupoBaHue JEMOHCTPALIMOHHOTO SKCIIEPUMEHTA 110 BBIOPAHHOM TeMe (B TUCbMEHHOM BUJIE).

[ToaroToBUTH U MPOAEMOHCTPUPOBATH OJJUH IPOOJIEMHBIH OIBIT.

CamocTOsATEeTbHO COCTAaBUThH PYKOBOJICTBO K OJIHOM JJabopaTopHO# padoTte.

Bonpocs! k 3K3amMeHy

1. Teopernuyeckuii M SKCHEPUMEHTAIBbHBIM MeTOABl (pu3nueckod HayKu. OTambl (PU3HUECKOTO
IKCTIEPUMEHTA.

2. Ponb ¥ MECTO 3KCIIEPUMEHTAIEHOTO METO/A B IIKOJIBHOM Kypce GU3UKU. AHAIN3 TOUEK 3PEHHUS.

3. dyHnamMeHTaNbHbIe HAyYHBIE SKCIIEPUMEHTHI. VX poJib B OpraHu3amu yueOHOoro mporecca.

4. nmocTpaTUBHBIE ONBITHL. D(PHEKTHBIE OMBITHI.

5. OTBITHI, WIUTIOCTPUPYIOIINE TEXHUYECKOE MTPUMEHEHHE TIOTYYSHHBIX 3HAHUH.

6. IIpoOaeMHbIe OMBITHL. YPOBHU MPOOJEMHOCTH. TpeOoBaHUs, MpeIbsIBIIeMble K IEMOHCTpPALH
MPOOJEMHBIX OMBITOB.

7. OcoOEHHOCTH NOJATrOTOBKH, OpPraHU3aLMU U MPOBEACHUS 1aOOPaTOPHBIX PadOT ((HPOHTAIBHBIX U
B BU/JIE PAKTUKYMOB).

8. Knaccuduxanus ydeOHOro sKCHEpUMEHTa MO OpraHU3allMOHHOMY Npu3HaKy. Beibop Buma
y4eOHOTr0 SKCIIEpUMEHTA.

9. Knaccuduxarus yuebHOro 060py1oBaHus o (husuke.

10. TpeGoBaHMsI K IEMOHCTPAIIHOHHBIM TIPHOOpaM.

11. TpeboBanus Kk 000PYAOBAHUIO [Tl TPOBEIACHUS (PPOHTAIBHBIX JTa00OPATOPHBIX padoT.

12. OGopynoBanue A NpOBEACHUS PU3NUECKOrO MPaKTUKyMa.

13. PaznuuHble TOUYKH 3peHUs Ha COJIEpKAHUE METOJIUKHU IIKOJIBHOTO (PU3NYECKOTO SKCIIEPUMEHTa
¥ TEXHHUKH €0 TPOBEICHHS

14. IunakTuyeckre MpUHIIMIIBI, TOJIOXKEHHbIE B OCHOBY METOJIMKH J€MOHCTPAIIMOHHBIX OIBITOB.

15. Ctpobockonuveckuii mpuemM 1eMOHCTPUPOBAHUS.

16. TeHeBoit mpueM MpOEMPOBAHUS KaK OJIUH U3 ONTUYECKUX MPUEMOB MOIYUYEHUS H300paKeHUH.

17. Mukponpoeknus.

18. HoBble nH(popMarmoHHbIe TEXHOJIOTHH B IPENOJaBaHUN (PU3UKH.

19. OTnuuuTenbHbIe TPU3HAKK SJIEKTPOHHBIX YUeOHUKOB. CTPYKTYpa 3JIEKTPOHHBIX YU€OHUKOB.



20. OOyuarorue mporpammbl. OCHOBHBIE PEKHUMBI PabOThl oOydarommx mporpamm. [Ipumepbr
POTPaMM.

21. KoMIproT€pHBIE MOJENH.

22. KowmmbroTepHble aboparopHbie paboThl. OCOOCHHOCTH KOMIIBIOTEPHOTO AKCIEPUMEHTA.
KomMmenTapuu u npeioxkeHus U3 onbita padoThl C JAHHBIM TUIIOM IIPOTrPAaMMHBIX TPOJIYKTOB.

Ilkana oneHNBaHNsl, MOKA3aTeJId U KPUTEPUHU OINleHUBAHUS 00Pa30BaTeILHBIX Pe3yJbTaTOB
o0yuawuerocst

HIkana IMoka3aTesu 1 KPUTEPUH OLlEHUBAHMSI
OLICHNBAHUSA
5, «OTIAYHO) CTyeHTOM J1aH MOJIHBIN, B JIOTUYECKON MMOCIIEI0BATEIIbHOCTH Pa3BEPHYTHIN

OTBET Ha MOCTaBJICHHBIN BOIPOC, T/I€ OH MPOJEMOHCTPUPOBAJ 3HAHUS MPEAMETA B
MIOJIHOM 00beMe yueOHOU MPOrpaMMBbl, TOCTATOYHO ITYOOKO OCMBICITMBAET
JTUCHUILIIUHY, CAMOCTOSITEIbHO, M UCYEPIIBIBAIOIIE OTBEUAET Ha JIOMOJIHUTEIIbHbBIC
BOIPOCHI, TPUBOJUT COOCTBEHHBIE MPUMEPHI IO MPOOIEMATHKE ITOCTABIEHHOTO
BOINPOCA, PEIIMII MTPEUI0KEHHBIC TPAKTUIECKHE 3aaHus1 0e3 OIMnOOK.

4, «xOpo1Io» CryneHTOM JaH pa3BepHYTHIA OTBET HAa MOCTABJIEHHBIH BOINPOC, IJI€ CTYAEHT
J€MOHCTPUPYET 3HAaHUS, NPUOOpPETEHHbIE Ha JEKIHMOHHBIX M CEMHUHApCKUX
3aHATHUSAX, A TAKXKE MOJIyY€HHbIE IOCPEICTBOM H3YyUEHHs 0053aTEeNIbHBIX yUEOHBIX
MaTepHualoB 10 Kypcy, JAa€T apryMEHTUPOBAHHBIE OTBETHI, IPUBOAUT IIPUMEPHI, B
OTBETE NPUCYTCTBYET CBOOOIHOE BiIa/IeHE MOHOJIOTUYECKOM peublo, TOTHYHOCTb
U TOCJIEA0BAaTENbHOCTh OTBeTa. OJHAKO JOIyCKAETCs HETOYHOCTh B OTBETE.
Pemmn npenoxkeHHble NPaKTUYECKHUE 3aJaHUs C HEOOIbIIUMH HETOYHOCTSIMH.

3, «yZOBIETBO- CryneHTOM JaH OTBET, CBHUACTEIbCTBYIOIIMH B OCHOBHOM O 3HaHUU
PUTEIIBHOY MIPOLIECCOB M3Yy4aeMOW TUCUUIUIMHBI, OTIIMYAIOUINIICS HEIOCTAaTOYHON IiTyOMHOM
U TOJHOTOM PACKpBITHS TE€Mbl, 3HAHHEM OCHOBHBIX BOIPOCOB TEOPHH, CIIA00
c(OpMUPOBAHHBIMH HaBbIKAMHU aHaJM3a SIBJICHUM, MPOLIECCOB, HEAOCTATOYHBIM
YMEHUEM [1aBaTb apryMEHTUPOBAHHBIE OTBETHI M IMPUBOJUTH IPUMEPHI,
HEJ0CTaTOYHO CBOOOJHBIM BIJIaZICHUEM MOHOJIOTMYECKON peublo, JOTHYHOCTHIO U
MOCTIeI0BATENbHOCTBIO OTBETa. JomycKkaeTcss HECKOJIbKO OIMOOK B COAECpPKAHUU
OTBETA M PEIICHUN TPAKTUYECKHUX 3aIaHHMN.

2, «Hey/noBIe- CryaeHTOM JaH OTBET, KOTOPBIA COAEPKUT PNl CEPbE3HbIX HETOYHOCTEH,

TBOPUTEIBHO OOHApY)KMBAIOIIMKA HE3HAHWE TMPOIECCOB HM3y4aeMOW TMPEeJAMETHOW 00JacTu,
OTIUYAIOIIMUNACA HErTyOOKMM  PACKpBITHEM TEMbI, HE3HAHHEM OCHOBHBIX
BOIIPOCOB  TEOpUH, HECHOPMUPOBAHHBIMM HABBIKAMH  aHAlM3a  SBJICHHM,
MpOLIECCOB, HEYMEHUEM JaBaTh apTryMEHTUPOBAHHBIE OTBETHI, CJIA0BIM
BJIAJICHUEM  MOHOJIOTMUECKOW  pEeYbl0,  OTCYTCTBHEM  JIOTUYHOCTH U
MOCJIeI0BATEIbHOCTH. BBIBO/IBI TOBEPXHOCTHBI. Pelienre npakTHYecKuX 3aJaHui
HE BBIMOJHEHO. T.€ CTYIEHT HE CHOCOOEH OTBETUTHh Ha BOIPOCHl JaXe MpHU
JIOTIOJTHUTEIBHBIX HABOSIIUX BOMPOCAX MPENnoaaBaTesl.

IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJILHOM Y4eOHOM JTUTEPATyPhl, HEOOXOAUMOI 1JIS1 OCBOCHUS
AMCUUIJIMHBI (MOIYJIs1)

OcHoBHast

4. Kezpuiacos 0. W. TlpuHnun okanu3anuy B METOUKE U MPAKTHKE MpenojiaBaHus GU3NKH B
mikone. —Bectauk KemI'VY -Boim. 3(35). -C. 23-27. Kemeposo 2008.

5. Aunptmynep, O.I'. HlkonbHbI 3kcniepuMeHT (koHcmekT Jjekuuid) /O.I'. Anprmrynep, H.U.
['opaueHok/, »yeKTpoHHOE yueOHO-MeToauueckoe mocodue —KemepoBckuii rocynapcTBEHHBIN
yHuBepcutet, Kemeposo, 2005.

http://physic.kemsu.ru/pub/library/learn_pos/ds_pos/school/index.html

6. Kamenenkuii C.E., CremanoB C.B. JlabopaTopHbIli NpPakKTHKyM IO TEOPHUH W METOJIUKE
oOydenus ¢pusuku B mkoie. pen Axkagemus. 2002 r.
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19. Kebutaco 1O. WM. Onrtuueckwii TpakTUKyM B CHCTEME HEMPEPHIBHOTO OOpa30BaHUS.—
AktyanpHble TpoOiemMbl mpenonaBaHus ¢Guznkn B BY3ax © mKolaX CTpaH MOCTCOBETCKOTO
npocTpaHcTBa. Marepuanbl MexXayHapOJHOM MIKOJbI-ceMUHapa «®PU3MKa B CHUCTEME BBICIIETO U
cpenuero oopazosanusi» (Te3ucsl noknanos). —-M: 2011. —C. 176-177.

20. Kebuiacos 0. U. [lunaktuyeckas cuctema MpenoaBaTesis: ONbIT, TPOOIeMbl U MEPCIEKTUBbI
pasBuTHs. Matepuainsl Beepoccuiickoit HayqHO-TIPaKTHUECKOW WHTepHET-KoHpepeHmu. —benropo:
2011.

21. Aunmudepos JL.U. IIpakTHKyM IO METOAMKE U TEXHHUKE LIKOJIBHOTO 3KcriepuMenTa. M., 1984r.

22. laxmae H.M., llunoB B.®. ®usnueckuii S3KCIEPUMEHT B CpeiHe mkoje. M., 1989 r.

23. IllaxmaeB H.M., ITasnoB H.U., Teimyk B.W. ®uzndeckuit 3KCIEpUMEHT B cpeiHel mKkoie. M.,
1991r.

24. XopomasuH C.A. ®usznueckuii YKCIIEPUMEHT B cpeaHel mkoie. M., 1988r.

25. bypoB B.A. u np. JIleMoHCTpalmOHHBINA SKCIIEPUMEHT 110 (uszuke. M., 1972r.

26. I'punbaym M.U. Texnuka 6€30MacHOCTH IIKOJIBLHOTO (PU3NYECKOTO dKcriepuMenTa. M., 1978r.

27. TepentbeB M.M. Jlekiuu 1o choeruaJibHOMY Kypcy: MeToauka W TEXHHKA IIKOJIBLHOTO
¢uznueckoro sxkcnepumenta. M., 1973r.

28. TepentbeB M.M. JIeMOHCTpAIIMOHHBII KCIEPUMEHT MO (HU3HKe B IpobIeMHOM 00yueHuu. M.,
1978 r

29. A.A. IlokpoBckuii. JleMOHCTpallMOHHBINA SKclepuMEeHT Mo ¢Qu3uke. B crapmmx kiaccax
cpenneit mkoasl. M., 1971 r.

30. Jle6enes E.JI. B momomrs monogomy yuutento pusuku. Capatos, 1988r.

31. [penonaBanue GpU3NKHU B JEMOHCTPAIIMOHHBIX OnbITax. MH., 1990r.

32. JlexumnonHnsle nemoHcTpaiuu o ¢usuke / Ilox pen. B.M.MBeponosoii, M., 1972.

33. A.A. Ilokpogsckwuii. [IpakTukym no ¢usuke B cpenneit mkone. M., 1977 r.

34. ®uszndecKkuit IKCIIEPUMEHT B IIKOJIE: U3 OmbITa padboThl. M., 1981r.

35. Iamano T.H. YueOHbIif 3KCIEpUMEHT B Tporiecce GopMHUpOBaHUsS (PU3HMUECKUX TMOHATHIA. M.,
1986r.

36. T'opes JI.A. 3aHMaTeNnbHbIE OMBITH 110 Gu3uke. M., 1977 1.

8. Ilepeyenn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « MHTEepHET),
HEO0XOAUMBIX VIS OCBOCHHSI JUCHUIIJIMHBI (MOIYJISA)
HNHuTepHeT-pecypcesl
1. http://eqworld.ipmnet.ru/ru/library/physics.htm
2. http://mat.net.ua/mat/index-fizika.htm
3. http://phds.ru/books_phys.html

JuiekTpoHHbIe pecypcebl UHTTY

No Ccpuika Ha HanMeHoBaHMe pa3padoTKH B JocTynmHocTh
u/n HHGoOpMaLHOHHBIN pecypc 3JIEKTPOHHOH opMme

Onekrponnas oudnunoreka | http://www.dlib.eastview.com | JlocTym BO3MOXKEH € JIFOOOT0

1. EastView KOMITbIOTEPA, BKIIOUEHHOTO B

YHUBEPCUTETCKYIO ceTb MHrI'Y

pPaBOYHO-TIPaBOBas CUCTEMA http://www.consultant.ru |  Jloctyn Bo3MoOXeH ¢ J1r000ro

2. «KOHCYIBTaHT-TLTIOC) KOMITBIOTEpA, BKIFOUEHHOTO B

YHUBEPCUTETCKYIO ceTb MHrl'Y

baza nannbix «[lommpemn» http://www.polpred.com | JlocTym BO3MOXeEH € Jr00OO0T0

3. KOMITBIOTEPA, BKIFOUEHHOTO B

YHUBEPCUTETCKYIO ceTb MHrl'Y

WudopmannonHas cucrema http://www.window.edu.ru CBOOOIHBIN JOCTYII 11O CETH

4, «EnnHoe OKHO JocTymna K HNuTtepner.
dPa30BATEIBHBIM PECYPCaM))



http://www.dlib.eastview.com/
http://www.consultant.ru/
http://www.polpred.com/
http://www.window.edu.ru/

WudopmannonHas cucrema http://www.ecsosman.ru CBOOOIHBIN JOCTYII 11O CETH

5. |«OxoHomMuka. Coruosorus. HNuTtepner.
MeHemKMEeHT»

6. [T Bericuieli aTTecTalinoHHON http://www.vak.ed.gov.ru CBOOOTHBII OCTYII 11O CETH

' KOMUCCHUHU WNurepner.

; B nomoris acrimpantam http://www.dis.finansy.ru CBOOOIHBIN JOCTYII 110 CETH

’ HHTepHer.

Elsevier | http://www.sciencedirect.com; | JlocTyi BO3MOXEH € JIF000T0

8. http://www.SCOpPUS.COM | KOMIIbIOTEpa, BKIFOUEHHOTO B

YHUBEPCUTETCKYIO ceTb MHTTY

9 KoncynbTaHnT crynenTa http://www.studmedlib.ru | J{ocTym o WHAUBUAYATbHBIM

CKpeTY-KapTaM.

DIIeKTpOHHAst OMOIHOTCUHAS http://www.biblioclub.ru |  Toctym Bo3MOXeH ¢ J1060T0

10 | cucrema YHUBeEpCUTETCKAS KOMIThIOTEPA, BKIIIOYEHHOTO B

o6ubmoreka ONLINE» YHHUBEpPCUTETCKYI0 ceTb UHrl'Y

9. IIporpammHoe obecnieueHune

VHHUBEpCUTET  OOCCIIEYeH HEOOXOJAMMBIM  KOMIUIEKTOM  JIMIIGH3MOHHOTO H  CBOOOJHO
pacmpocTpaHseMoro IpoTPaMMHOTO 00eCTIeueH s, B TOM YHCIIe OT€YECTBEHHOT'O IPOU3BOJICTBA.

Kaxnpiii oOyd4aromuiicss B TEYCHHE BCEro Iepuojaa OOy4eHHUs: 00ecreueH WHAWBUIYAIbHBIM
HEOTPAaHMYEHHBIM JTOCTYIIOM K 3JIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEeILHOM Cpe/ie YHUBEPCUTETA
u3 000 TOYKH, B KOTOPOW HMEETCs JOCTYN K HH()OPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHON CETH
«IHTEepHET» KaK Ha TEPPUTOPUHN YHUBEPCHUTETA, TAK M BHE €€.

YHuBepcuter 00ecredeH ciae1yroM KOMIIJIEKTOM JTMIEH3UOHHOIO TPOrpaMMHOr0 00ecrieueHusl.
1. JInnieH3noHHOE MporpaMMHOE o0ecreueHue, ucnonb3lyemoe B Marl'Y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. Tlporpammusiii kommiaekc MMUC “Busyansnas Ctynus TectupoBanus™
1.4. AntuBupycnoe [10 Eset Nod32
1.5. CnpaBouno-mpaBoBasi cuctema “I'apanT

Hapﬂz[y C TpadUOUOHHBIMH WU3AAHUAMU CTYACHTBI MW COTPYAHUKHU HMCIOT BO3MOXHOCTDH
MMOJI30BATHCS DJICKTPOHHBIMHU MMOJTHOTECKCTOBBIMHA 0azamu JaHHBIX

Tabauya 9.1.

Ha3Banue pecypca

CcebLika/nocryn

OnexkTpoHHass Oubnuoreka oHNaiiH «EnuHOE OKHO K
00pa30BaTEIbHBIM PECYpPCaM»

http://window.edu.ru

«O6pazoBaTenbHbIN pecypc Poccun»

http://school-collection.edu.ru

@®enepalibHbIl 00pa30BaTENbHBIN MOPTAN: YUPEKICHMUS,
nporpammel, craiaaptsl, BY3b1, tectol EID, THA

http://www.edu.ru —

®denepanbHbIN LIEHTP MH(OPMaLIMOHHO-
oOpa3zoBatenbHbIX pecypcoB (PIINOP)

http://fcior.edu.ru -

OBC "KOHCVJIbTAHT CTYJEHTA". DnekrpoHHas
OnOIMoOTEKa TEXHUYECKOTO By3a

http://polpred.com/news

M3narensctBo  «JlaHb».  DIeKTpOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
cuUcTemMa

Pycckas BupTyasibHass OnbInoTeka http://rvb.ru —

M3narensctBo  «JlaHb».  DIeKTpOHHO-OMOIMOTEUHAS http://e.lanbook.com -

CHUCTEMaA



http://www.ecsosman.ru/
http://www.vak.ed.gov.ru/
http://www.dis.finansy.ru/
http://www.sciencedirect.com/
http://www.scopus.com/
http://www.studmedlib.ru/
http://www.biblioclub.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/

Exenenenbauik Haykm u oOpaszoBanms lOra Poccun
«AxaneMus

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunast snekrponnas Oubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnexkTpoHHO-0nbmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAsI CUCTEMa JOKYMEHTOB B cepe
obpazoBanus «MHpOpMHOY»

http://www.informio.ru

HudopmaninoHHO-TIpaBoBast
TIUTFOCY

CHUCTCMa ((KOHC}’J'IBTaHT'

CereBast Bepcusi, JOCTyIHa CO
BCEX KOMITHIOTEPOB B
KopropatuBHoO#l cetn Uarl'Y

WNudopmannoHHo-TIpaBoBas cucrema «l apanT»

CereBass Bepcus, JOCTyIHa CO
BCEX KOMIIBIOTEPOB B
KopriopatuBHo# cetu Uarl'Y

DIIeKTpOHHO-O0nOIMoTeuHas cucrema «FOpaiTy»

https://www.biblio-online.ru



http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

PaGouass mporpamma npucuuruinHbl «Teopuss W OSKCIEpUMEHT B (PU3MKE» COCTaBIE€HA B
coorBercTBUU ¢ TpeOoBanusMu PI'OC BO mno nHanparnenwto mnoarotoBku 03.03.02 Pwuswmka,
YTBEP)KJICHHOTO TIpHKa3oM MmuHHCTEpcTBa oOpa3oBaHus U Hayku Poccuiickoir Deneparuu ot « 07»
aBrycta 2020 r. Ne 981.

[Tporpammy coctaBwmi: gomeHT kadenpsl «Pusnka» Hansruesa M. A.

[Tporpamma otobpeHa Ha 3acenanuu Kadeapsl «Pu3nKa»

[Tpotokon Ne_8 ot « 11 » wmapra 2025 rona

[Tporpamma oroOpeHa YueOHO-METOANUECKUM COBETOM (DHU3HKO-MaTeMaTH4eCKOro (haKkyiIbTeTa

[Tporokon Ne_7 ot «13 » _wmapra 2025 roma




CBeleHnsi 0 mNepeyTBep:KIeHHMH TMPOrPpaMMbl Ha oO4YepeAHOH Y4YeOHBIH T0oaA H
perucTpanuu u3MeHeHui

VueOHsblit Pemenue Buecennbie n3MeHeHU Ilonnucek 3as.

roJ Kadeapsl kadeapou
(Ne mporokoa, 1ata)







