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@DOHJ1 OLICHOYHBIX CPECTB IO JUCHUIUINHE « KBaHTOBas TEOpUs» BKIIIOYAET BCE BU/IbI OLEHOYHBIX
CPEICTB, MO3BOJIAIOIIUX MPOKOHTPOJIUPOBATH OCBOEHHE OOydYaroIUMUCS MpodeccHOHANbHBIX,
oOmenpodecCHOHANBHBIX M NMPO(ECCHOHANBHBIX  KOMIIETEHIMH,  MPeayCMOTPEHHBIX
@®enepalibHbIM  00pa30BaTeNIbHBIM  CTAaHAAPTOM BBICHIETO OOpa3oBaHMs IO HAMpaBICHHUIO
noarotoBkn 03.03.02  Odwmsuka (kBamuduxanus «bakamaBp») u paboueil mporpammoi
aucuuIinHbel « KBaHTOBas TeOpHs».

Ha3nauyenne ¢oHa OLEHOYHBIX CPEICTB

®onn onieHouHbIX cpeacTB (POC) cocTapiseTcss B COOTBETCTBUH ¢ TpeboBanusmMu OI'OC
BO miis mpoBenieHus MPOMEKYTOUHOM aTTecTay 00ydaronmxcs mo aucuuiuimie «KBantoBas
TEOpUs» HA  COOTBETCTBUE HUX  YYEOHBIX JOCTHKEHHHM TMOSTamHBIM  TpeOOBaHUSIM
COOTBETCTBYIOIIEH OCHOBHOM ITpodeccnoHabHOM 00pa3oBaTenbHoi mporpamMmel (OITOIT). @OC
ABIISIETCSl COCTABHOM 4acThIO paboueil mporpaMMbl JUCITUILIAHBL.

@OH/T OIICHOYHBIX CPEICTB ISl MPOBEACHUS POMEKYTOYHON aTTeCTaluy 00yJaromIuXCsI
no nucruiuinHe «KBaHTOBas TEOpHs» BKIIOYAET B ce0sl: MepeyeHb KOMIETCHIUN C yKa3aHUuEM
sTanoB ux GopmupoBanusi B nporecce ocBoerust OIIOII; onucanue mokasareneil 1 KpUTEPHUCB
OLICHMBAHMSI KOMIIETEHIIMH Ha pa3jMyYHBIX JTanax uX (OPMUPOBAHHUA, ONHUCAHUE IIIKAl
OLICHUBAHWSI; TUTIOBBIC KOHTPOJIbHBIC 33/1aHUS MIIM HHBIE MaTepUaIIbl, HEOOXOIUMBIE JIJISl OLIEHKH
3HAaHUW, YMEHUW, HABBIKOB M (WJIM) ONBITa JESITENbHOCTH, XapaKTePU3YIOUIMX JTarbl
dbopmupoBanus kommereHuud B mporecce ocBoeHus OIIOIl; meroguveckue Marepuabl,
OTpeeNAoNnMe MPOUeAyphl OICHUBAHUS 3HAHWW, YMEHWH, HABBHIKOB W (WJIM) OIbITa
NeSITeTbHOCTH, XapaKTEPU3YIOIIUX ATAIbl (HOPMUPOBAHHUS KOMIIETECHIIHIHA.

@DOH/J OLIEHOYHBIX CPEACTB C(HOPMUPOBAH HA OCHOBE KIJIFOUEBBIX PUHIIUIIOB OLCHUBAHUSI:
- BAJIMAHOCTHU: OOBEKTHI OLIEHKH JI0JIKHBI COOTBETCTBOBAThH MOCTABJICHHBIM 1IEJIIM 00y4EHHUS;

- HaJeKHOCTH: HUCIOJB30BaHUE €IMHOOOPA3HBIX CTAHIAPTOB U KPUTEPHEB MJS OLICHUBAHUS
JOCTIKCHHIA,
- 00BEKTUBHOCTH: Pa3HbIE CTYJICHTHI TOJKHBI UMETh paBHbIE BO3MOKHOCTH JOOUTHCS ycexa.

OcHoBHbIMU nlapameTpamu U cBoiicTBamu POC aBnsOTCA:

- TpeaMeTHas HalpaBlIeHHOCTh (COOTBETCTBHE IMpEIMETY H3Y4YEeHHS KOHKPETHOW yueOHOM
JUCIUIINHBI);

- coJiepkaHue (COCTaB M B3aUMOCBS3b CTPYKTYPHBIX €IUHMIl, OOpa3yloluX CojepKaHue
TEOPETUYECKON U MPAKTUYECKON COCTABIIAIOIINX Y4eOHOM THUCIUIUINHEI);

- 00BbeM (KOJIMYECTBEHHBII COCTaB OLIEHOYHBIX CpelCTB, BXxoamux B POC);

- Ka4ecTBO o1leHouHbIX cpeacTB u GOC B 11e510M, obecrieunBaroiee noxyuyeHne 0ObeKTUBHBIX U
JIOCTOBEPHBIX PE3YyJIbTAaTOB IIPU MPOBEAECHNUN KOHTPOJIS C PA3IMUYHBIMU LIETSIMU.

LOEPEYEHb KOMIETEHIIUHA C YKAZAHUEM ITAIOB X ®OPMHUPOBAHUA
B MNPOLECCE OCBOEHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

1.1 llepeuyens popMupyeMbIX KOMIIETEHIIUI

ITepeueHb KOMIETEHIINIA

Kon HanmeHnoBanue WNHaukaTop AOCTHKEHNS B pesynbprare ocBoeHUs
KOMIIETEH- KOMIICTECHITUH KOMIICTCHITUN JTUCIUIUIMHBI 00yYaroIuncs
005071 (3akpenyienHblll 3a OUCYUNTUHOLL) OJIZKEH
OIIK-2. Cnioco6en npoBoauth |OIIK-2.1 3HaeT ocHOBHBIE 3HaeT pU3NUEeCKNe OCHOBBI
Hay4HbIC Hay4YHbIE METO/bl TEOPETUUECKOTO | MEXAHUKH, MOJIEKYJISIPHOU
MCCICA0BAHUS 1 SKCIIEPUMEHTAIBbHOTO (bu3uKH, TPUPOTY
(bU3HYECKUX 0OBEKTOB,MCCIICIOBAHUS 0OBEKTOB, KoJIeOaHUI U BOJIH, OCHOBEI
CHCTEM M IPOIIECCOB, [IPOILECCOB M SIBICHUI TEPMOJMHAMUKH,




0OpabaTeIBaTh U
peICTaBIIATh
DKCIICPUMCHTAIbHBIC
MaHHbBIC.

OIIK-2.2. YMeeT HCITOJIL30BaTh
(bHU3UKO-MaTEMaTHYECKUN armapar
1 pa3paboTKH MaTEMAaTUYECKUX
MOJIEeTIEN ABJICHUM, TPOLECCOB U
00BEKTOB TIPU PEIICHUH 3a/1a4 B
Mpo¢eCCHOHATBHON IEATEILHOCTH
OIIK-2.3. IMeeT HaBLIKK
MIPOBEICHUS IKCIIEPUMEHTOB TI0
3aJlaHHOM METOJMKE 1 aHalKn3a
UX pe3yJIbTaTOB

INEKTPUYECTBA U
MarHeTusma, ONTHKH,
OCHOBBI aTOMHOM U
siIepHO QU3HKH,
MMOHUMAET IIUPOTY U
OTrPaHUYEHHOCTH
pUMeHEeHHs QU3NKU
UCCIIEIOBAaHUIO MPOIIECCOB
U SIBJICHUM B IIPUPOJIE U
oOmrecTBe.

YMeeT ucnoiab30BaTh
TEOpETUUECKHE 3HAHUS NIPU
OO0BSICHEHUH PE3yIbTaTOB
JKCIIEPUMEHTOB,
PUMCHSTH 3HAHUS B
obnactu GU3UKH TS
OCBOCHUS
o0menpodecCuoHaThHBIX
JTUCIUIUIAH U PEIICHUS
po(heCcCUOHATILHBIX 3a71ad,
OLICHUBAET JOCTOBEPHOCTD
MIOJTyYEHHOTO PEIICHHUS
3a/1auH.

Bnaneer naBbikaMu
(bu3MYECKUX HCCIeI0BaHUH,
crocoOeH TepeaaBaTh
pe3ynbTaT MPOBEACHHBIX
HUCCIIEJOBAHUN B BUJE
KOHKPETHBIX PEKOMEHIAIINN
B TEPMHUHAX IPEIMETHON
o0JacTy 3HAHHUSL.

IK -3

rOTOBHOCTBIO
[PUMCHSTH Ha
MpaKTHKe
npogeccuoHaIbHbIC
BHAHHS TCOPHH U
METO/IOB (PH3UUCCKUX
ICCIIeIOBaHNHU

[1K-3.1. Ilonumaer ¢puzndeckue
OCHOBBI METOJIOB M CPEJICTBA
npeoOpazoBanus HHGOpMAIUH,
oOMeHa nHpopMarueit Ha
PacCTOSIHUU C TIOMOIIIBIO
PaZIMORIIEKTPOHHBIX CPEJICTB U
TEXHOJIOTHIA.

[1K-3.2. Braneet metogonorueit
MaTeMaTHIeCKOTO
MOJICTTUPOBAHUS (PU3HUUECKUX
MIPOLIECCOB U 00BEKTOB Ha 0aze
KaK CTaHJapTHBIX MAKETOB
ABTOMAaTH3UPOBAHHOTO
MPOEKTUPOBAHUS U
HCCIICIOBAHUM, TaK B
CaMOCTOSITENILHO CO3/1aBa€MbIX
OPUTHHATLHBIX TTPOTPaAMM.
[TK-3.3. IIpumeHsieT nudpoByI0
TEXHUKY ITPU 00pabOTKe TaHHBIX

Bnagets: metogamu
HaXx0X/IEeHUs, 0T0opa 1
00BeAMHEHUS Pa3IHUHBIX
METOJIOB MPOBEACHUS
(bU3UYIECKUX UCCIIETIOBAHUM.
YMETh: OCMBICIEHHO
BBIOMPATh HAYYHBIA METO,T
MpoBeIeHUs] PU3HUECKUX
HCCIIeJOBAHUN.

3HATh: CIIOCOOBI
oTpesieNICHUs] BUIOB U THIIOB
npodeccnoHaNbHBIX 331a4, a
TaK)Ke METOIBI UX PEIICHUS
MIpH MPOBEICHUU
(DU3UIECKUX MCCIIeTOBAHUN




IpU COOJIIOJIEHUH OCHOBHBIX
TpeGoBaHui HHPOPMAITMOHHON
0€301MacHOCTH.

I1K-3.4. Ilpumensier
COBpPEMEHHbIE HH(POPMALIMOHHBIE
CpeZCTBa PU MOJATOTOBKE
JTAHHBIX IIPU COCTaBIICHUU
0030pOB, OTUETOB U Hay4HbIX
myOJIMKaIUi.

IlepeyeHb KOMIeTEHIUI ¢ YKa3aHHeM 3TanoB UX GOpMHUPOBAHUSA B NpPoIecce OCBOEHUS
o0pa3oBaTe/ibHOI NMPOrpamMMbl

KO/ Jrtansl GopMHPOBAHMA KOMIIETEHUMH (TeMbl AW CHMIIIMH)
KOMIIeTCHIIUH
1 2 3 4 5 6 7 8 9 10
OIIK-2 + + + + + + + + + +
I1K-3 + + + + + + + + + +

IL.LOMIUCAHUE MOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHUSI KOMIETEHIIIA
HA PA3JIMYHBIX OTAITAX UX ®OPMHUPOBAHUA, OIIMCAHUE HIKAJI
OIEHUBAHUA

2.1 CTpykTtypa (poHIa OLIEHOYHBIX CPE/ICTB JJISl TEKYLIero KOHTPOJIS U MPOMeKyTOUYHOI
aTTecTaluu

No Tembl | KOJI KOHTPOIHUPYEMOM HauMeHoBaHM€e OIIEHOYHOTO CPEJICTBA
KOMITETCHIIMH HJIH €€ TEKYIIHA KOHTPOJIb MIPOMEKYTOTHAS
4acTu aTTecTaIus

1 OIIK-2 -TecToBbIe 3a7aHN; 9K3aMEH
I1K-3 -BOIIPOCHI JIJIs1 OOCYKICHMUS;

-3aJ1a4M.

2 OIIK-2 -TecToBnle 3amanus; JK3aMeH

[1K-3 -BOTIPOCHI 17151 OOCYKICHHUS;
-3aJ]a4m.

3 OIIK-2 - JlaGopatopHas paboTa; 9K3aMeEH

T1K-3 -TecToBEIE 3a]aHNA;
-BOIIPOCHI JIJIs1 OOCYKICHHUS;
-3aJ]a4H.

4 OIIK-2 -TecToBbIe 3aaHN; 9K3aMEH

I1K-3 -BOIIPOCHI JIJIs1 OOCYKICHMUS;
-3aJ1a4M.

5 OIlK-2 - JJaGoparopnas pabota; 9K3aMeH

I1K-3 -TecToBBIC 3aJaHNUS;
-BOIIPOCHI /7151 OOCYKICHMUS;
-3aJ1a4M.
6 OIIK-2 - JlaGopartopHas paboTa; 9K3aMeEH
T1IK-3 -TecToBbIE 3aJaHNA;
-BOIIPOCHI JIJIs1 OOCYKICHHUS;
-3aJIa4H.
7 OIIK-2 - JlaGoparopHas paborTa; 9K3aMeEH




I1K-3 -TecToBbIe 3a1aHus;
-BOIIPOCHI JIJISl 00CYKICHHS,
-3a/1a4U.
8 OIIK-2 - JJaboparopnas pabota; 9K3aMeH
T1K-3 -TecToBble 3a1aHus;
-BOIIPOCHI JIJISl 00CYKICHHS,
-3a/1a4U.
9 OIIK-2 - JJaboparopnas paboTa; 9K3aMeH
T1K-3 -TecToBble 3a1aHus;
-BOIIPOCHI JIJISl 00CYKICHHS,
-3a/1a4U.
10 OIIK-2 -TecToBBIE 3aJaHHA; 3K3aM€EH
I1K-3 -BOIIPOCHI IJIs1 00CYKICHHS;
-3a/1a4H.

2.2 KPUTEPUM OLIEHUBAHUA KOMIETEHIIAN HA PA3JIMUHBIX DTAITAX X
O®OPMUPOBAHMUSA 11O BUJAM OHEHOYHBIX CPEJACTB

No
/a

HaumenoBaunue
OIIEHOYHOTO CpeJICTBA

XapakTepucTruKa OLlEHOYHOTO
CpencTBa

[IpencraBnenue
OLIEHOYHOI'O CPEe/ICTBA B
donme

YCTHBIE OHEHOYHBIE CPEACTBA

CobecenoBanue, yCTHBII

OIpoc

CpeacTBo KOHTPOJISI, OpraHU30BaHHOE
KaK crienuaibHas Oecena
MpenoaaBaTens ¢ 00yJaronmMcs Ha
TEMBI, CBSI3aHHBIE C U3y4aeMOM
JTUCIUILIMHOM, U pacCYMTaHHOE Ha
BBISICHEHHE 00beMa 3HaHUM
00y4aromierocs o onpeeIeHHOMY
paszeny, TeMe, mpodsemMe H T.1I.

Bormpocs! o
TeMam/paszaenam
JUCHUTITUHBI

Konnoksuym

CpencTBo KOHTPOJIS yCBOCHHUS
y4eOHOro Marepuaia TeMbl, pa3ziena
WIH Pa3JesioB AUCLHUIIINHBI,

B BUjie coOeceI0BaHus
npenojaBaresisi ¢ 00yJarouMMHICs

OpTraHU30BaHHOC KaK y‘I€6HOG 3aHATHUC

Bomnpocsl o
TeMam/pazjiesiaMm
JUCLUILINHEI

Jokiaz, cooOmenue

[TpoaykT caMmocTosATeIbHOU PabOTHI
00yyJaromerocs, NpeACTaBISIOMNANA
co0oif myOJINYHOE BBICTYIJICHHE T10
MIPEJICTABJICHHUIO TIOTYYSCHHBIX
PE3yJIbTaTOB PEIICHHs ONPEIEICHHON
y4eOHO-TTPaKTUYEeCKON, yueOHO-
HCCIIEIOBATENILCKON UIIA HAYYHOH
TEMBI

TeMbI JOKITIaA0B,
COOOIIIEHNI

[NNMCBbMEHHBLIE OHEHOYHBIE CPEJICTBA

Pedepar

[TponykT caMOCTOSTENHHOM pabOTHI
CTYZEHTA, MPeJICTaBIIAIONINI cO00M
KpaTKoe M3JI0)KEHUE B TUCHbMEHHOM
BUJIC MTOJYYCHHBIX PE3YJIbTaTOB
TEOPETUYECKOTO aHAIH3a
orpenieNeHHON Hay4YHO# (yueOHo-
HCCJIEIOBATEIBCKOM) TEMBI, I/I€ aBTOP

Tewmsl pedpepaTon




pacKpbIBaeT CyTh UCCIIEyEMOI
po0JIeMbl, MPUBOAUT PA3IUYHBIC
TOYKHU 3PEHHUS, a TAKXKe COOCTBEHHBIE
B3IJIs,1bI HA HEe.

5 Tect

CucremMa cTaH1apTU3UPOBAHHBIX
3a1aHUH, TTO3BOJISIOIIAS
ABTOMATH3UPOBATh MPOLETYPY
U3MEpEHUS YPOBHS 3HAaHUI ¥ YMEHUH
00yyaromerocs.

®donpg TECTOBBIX 3alaHUI

6 KoHnTtposbHas pabota

CpencTBo NpoBEPKU YMEHUH
MPUMEHSTD MOTYUYEHHBIE 3HAHUS JJIS
pelleHus 3a1a4 ONPeIeICHHOTO TUIIa
110 TEME WIU pa3aeny

KomIuiekT KOHTpOJIbHBIX
3a/IaHU 110 BapUaHTaM

7 | JJaboparopnas pabota

CpencTBo Asis 3aKperieHus U
MPaKTUYECKOr0 OCBOEHUS MaTepuaia
110 ONPEJICTICHHOMY pa3eny

Kommrext
1a00paTOPHBIX 3aJaHUN

8 3amaya

DTO CPEACTBO PACKPHITHS CBA3U
MEX/Ty JaHHBIMU U HCKOMBIM,
3aJJaHHbIC YCJIOBHUEM 33/1a4H, Ha
OCHOBE Yero HaJI0 BHIOPATh, a 3aTeM
BBITIOJIHUTH I[CﬁCTBHH, B TOM YHUCJIC
apu(MeTHYECKHUE, U IaTh OTBET Ha
BOIIPOC 33729

3aganusd Mo 3agadam

A) KPUTEPUH U LIIKAJIA OHEHUBAHUSA OTBETOB HA YCTHBIE BOITPOCHI

Ne n/nt Kpurepun oneHnBanus

KomnuectBo | Ouenka/zader
0aJUIOB

COCTaBJICHHBIC,

IIpaBHJILHO.

3) uznaraer MaTepua MocieoBaTeIbHO U

1 1) mosIHO U apryMEHTHPOBAHO OTBEYAET MO 10
COJIEP/KAHUIO 3a/IaHUs;

2) oOHapy>KMBaeT MOHUMaHUE MaTepuaa, MOKeT
000CHOBATh CBOU CYX/I€HUS, IPUMEHUTh 3HAHUS Ha
MpaKTUKE, IPUBECTU HEOOXOAUMbBIE IPUMEPHI HE
TOJIBKO IO Y4eOHUKY, HO M CAMOCTOSATEIBHO

OTJINYHO

2 CTYJIEHT JJA€T OTBET, YAOBJIETBOPSIOIINNA TEM ke 8
TpeOOBaHUSAM, YTO U JJISI OIEHKH «5», HO JIOMyCKaeT
1-2 ommOKH, KOTOPBIE CaM K€ UCIPABIISIET.

XOpOIIIO

IIPUMEPBI;

3) u3nmaraet Marepuai HerocIeI0BaTeIbHO U
JIOMYCKAeT OUTHOKU

3 CTYJEHT OOHapy’KHUBAET 3HaHUE U IOHUMaHHe 5-6
OCHOBHBIX II0JIOKEHUH TaHHOTO 3a1aHHUs, HO:

1) n3naraer Marepuas HEMOJIHO U JIOIyCKaeT
HETOYHOCTHU B ONPEEIICHUN TIOHATUIN WIN
(hopMyIHpOBKE IPABUIT;

2) He yMeeT JI0CTaTOYHO I'TyOOKO U JI0Ka3aTeIbHO
000CHOBATh CBOM CYKJIEHUS U TIPUBECTU CBOU

YAOBJIETBOPU-
TEIbHO




CTYACHT OOHapy>KMBaeT HE3HAHHE OTBETA Ha 0
COOTBETCTBYIOIIEE 3a/1aHKE, TOITYyCKAET OIIUOKH B
(bopMyIHpPOBKE ONPEACTCHUN U TIPABHII,
HCKaKaIOIIMe UX CMBICI, OECIOPSIIOYHO U
HEYBEPEHHO M3JIaraeT MaTepuai; OTMEYAIOTCs TaKHe
HEJIOCTATKH B IIOATOTOBKE CTYJICHTa, KOTOpPBIE
SIBIISTIOTCS CEPHE3HBIM MPETSATCTBUEM K YCIIEUTHOMY
OBJIaJICHUIO TIOCIIETYIONMM MaTepruaoM

HEeyOBJIE-
TBOPUTEIILHO

b) KPUTEPUU N IKAJIA OHEHUBAHUA PE3YJbBTATOB TECTUPOBAHMUSA

Ne i/ | TecTOBBIC HOPMBI: % NPABHIILHBIX OTBETOB KonnuectBo 6amion
1 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 NIKAJIA ONEHUBAHUSA PE3YJIBTATOB PEHIEHUA 3AJTAY

No

/o

Kputepuu onieHuBanus

KonnuectBo
OayIoB

1

[TonHOE BepHOE pernieHue. B TOrn4eckoM paccysKACHUH U PEIICHUN HET
ommMOOoK, 3a/1a4a pelieHa panuoHaIbHBIM criocobom. [Tomyden
NPaBUJIBHBIN OTBET. SICHO omnucaH crnocol penieHus

9-10

BepHoe penienne, HO UMEIOTCS HEOOIbIINE HEIOUETHI, B LIEJIOM HE
BJIMSIIONIME HA PELICHUe, TaKue KaKk HeOOoJIbIINe JIOTHYECKUE POITYCKH,
HE CBS3aHHBIE C OCHOBHOU Hjeei penienus. Pemenue opopmiieHo He
BIIOJIHE AKKYPAaTHO, HO 3TO HE MEIIAET IOHUMAHUIO PEIIEHHUS.

7-8

Pemenue B ieoM BepHOE. B 10rnueckom paccyskI€HUHU U PEILIEHUN HET
CYILLIECTBEHHBIX OLIMOOK, HO 3a/1aya pelleHa HEONTUMaIbHbIM CIIOCOOOM
WIN JOMYLIEHO He OoJiee IByX HE3HAUUTENbHBIX OINOOK. B pabore
IPUCYTCTBYIOT apupMeTHuecKas omnOKa, MEXaHUYEeCKas OLIMOKa WK
OIMCKa MPY NEPENUCHIBAHUY BBIKJIAJI0K UM OTBETA, HE UCKA3UBILNE
HKOHOMHYECKOE COEPKAHUE OTBETA.

5-6

B noruyeckom paccyk1eHUU U PELIeHUH HEeT OLIMOO0K, HO JIONYyIleHa
CylIecTBEHHasl OIIMOKa B MaTeMaTH4YeCKuX pacuetax. [Ipu oObsicHeHnH
CJIO’KHOTO SKOHOMHYECKOTO SIBJICHUS yKa3aHbl HE BCE CYIIECTBECHHbIE
bakTopbl

3-4

HNmerotcs CYHICCTBCHHBIC OIIMOKH B JIOTHYECKOM PacCyxKJICHUU U B
PEUOICHUN. PaccuntanHOoe 3HaUYeHNE NCKOMOM BEIMIMHEI NCKAKaeT
9KOHOMHYECCKOC COACPIKAHUC OTBCTA. I[OKaBaHBI BCIIOMOTaTCJIbHBIC
YTBECPXKACHHA, TIOMOT'alOIME B PCHICHUHA 3aJ1a4H.

PaccmoTpens! oTaenbHbIE Cydan P OTCYTCTBUM PEIICHUSI.
OTCyTCTBYET OKOHUATEIBHBIN YHCIEHHBIN OTBET (€CIIH OH MPEAYCMOTPEH
B 3ajaue). [[paBUIbHBIN OTBET yrajaH, a BRICTPOSHHOE TIOJT HETO
penieHune - 6€30CHOBATEIbHO

7

PewieHne HEBEPHOE UM OTCYTCTBYET

0

I') KPUTEPUU U IKAJIA OHEHUBAHUSA PE@EPATOB

Ne
/11

Kputepun oneHnBanus

KonnuectBo
OaJUIOB




BrimonHens! Bce TpeOOBaHUS K HATMCAHUIO | 3amIuTe pedepara:
o0o03HaueHa mpobsieMa 1 000CHOBaHA €€ aKTyalbHOCTh, CACTaH KPATKUii
aHAJIN3 Pa3IUYHBIX TOUEK 3PEHUS Ha pacCMaTPUBAEMYIO IIPOOIIeMy U
JIOTHYHO U3JI0KEHA COOCTBEHHASI MO3UIIHSI, CHOPMYITHPOBAHBI BEIBO/IHI,
TE€Ma PacKphITa MOJHOCTHIO, BBIIEPKAH 00HhEM, COOI0ICHBI TPeOOBAHMS
K BHEIIHEMY 0(hOPMIICHHIO, IaHbI TPABUIIbHBIC OTBETHI HA
JIOTIOJTHATEIIbHBIC BOIPOCHI

9-10

OcHoBHble TpeOoBaHUS K pedepary U ero 3alluTe BHIIOJIHEHbI, HO PU
3TOM JOIYIIEHbI HEJO0UEThl. B 4acTHOCTH, IMEIOTCS HETOYHOCTHU B
W3JI0KEHUU MaTepHalla; OTCYTCTBYET JIOTMYECKasl IOCIEA0BATEIbHOCTD B
CYXJICHUSIX; HE BBIACPKaH 00beM pedepara; UMEIOTCS yIyIIeHHUs B

0o OpMIICHUU; HA JOMOJHUTEIbHbBIE

BOIPOCHI IIPU 3aILUTE 1aHbl HEMIOJIHBIE OTBETHI.

HmeroTcs cylecTBEHHbIE OTCTYIUICHUS OT TpeOOBaHUI K
pedepupoBanuto. B yacTHOCTH: TeMa OCBElLIEHA JUIIIb YACTHYHO;
JOTYIICHBI (JaKTUYECKUE OMIMOKH B COACpKAHUU pedepaTa WK IpH
OTBETE Ha JIOTIOJIHUTEIIbHBIE BOITPOCHI

4-6

Tema ocBOEHA JIHIIIb YACTUYHO; IOMYIIEHBI TPyObIe OMIMOKY B
coJiep>kaHuu pedepaTa WU TIPU OTBETE HA JIOTIOJHUTEIILHBIC BOITPOCHI,
BO BpEMs 3aIlUThl OTCYTCTBYET BBHIBO/I.

Tema pedepara He pacKpbiTa, OOHAPYKUBACTCS CYIIECTBEHHOE
HEMOHUMAaHHUE MPOOIIEMBI

J) KPUTEPUU 1 IKAJIA OHEHUBAHUA KOHTPOJIBHBIX PABOT

No
n/a

Kpurepuu onenuBanus

KonnuectBo
OaJUIOB

1

AOCOII0THOS TOHUMAHHUE CyTH BOIIPOCOB, 6C3YKOpI/I3HCHHOC 3HaHHUC
OCHOBHBEIX IIOHATHH B HOHO)KCHI/Ifl, JIOTUYCCKHU U JICKCUYCCKH I'PaMOTHO
H3JIOKCHHBIC, COACPKATCIIbHBIC, APT'YMCHTUPOBAHHBIC U
HNCYCPIBIBAIOIINEC OTBCTHI

19-20

['my6okoe TBepi0e 3HaHUE OCHOBHBIX MOHATHH U MOJIOKEHUH 11O
BOIIPOCAM, CTPYKTYPHUPOBAHHBIE, I0CIEA0BATEIbHBIE, TIOJIHBIE,
IIPaBUJIbHBIE OTBETHI

17-18

['my0Ookue 3HaHusl MaTepuaa, IpaBUJIbHOE IOHUMaHUE CyTH BOIIPOCOB,
3HaHUE OCHOBHBIX MOHATHUM U IOJIOKEHHUH 110 BOIIPOCAM,
COJIepKaTeNbHbIE, ITOJIHBIE 1 KOHKPETHBIE OTBET HAa BONpockl. Hamnuue
HECYIIECTBEHHbIX WM TEXHUUECKUX OITHOOK

15-16

TBep}IBIC, J0CTAaTOYHO MMOJIHBIC 3HAHH, XOPOIIEC TIOHUMAaHNE CYyTHU
BOTIPOCOB, MTPABWJIbHBIE OTBETHI HA BOMPOCH], MUHIMAIIbLHOE KOJTUYECTBO
HETOYHOCTEH, HeOpekHOE ohopmiIeHIE

13-14

TBepapie, HO HEJOCTATOUHO MOJTHBIC 3HAHMS, TI0 CYTH BEPHOE IIOHMMAaHUE
BOITPOCOB, B LICJIOM ITPaBUJIBHBIC OTBETHI HAa BOIIPOCHI, HAJTMYUE
HETOYHOCTEH, HeOpekHOEe 0(OpMIICHHE

11-12

OO0mrue 3HaHUS, HEAOCTATOYHOE TOHUMAHKE CYTH BOITPOCOB, HATTMYNE
00JIBIIIOrO YKCIa HETOYHOCTEH, HeOpexkHOoe odopMIIeHHE

9-10

\l

OTHOCHUTENBHBIC 3HAHUS, HATMYHE OMMO0K, HEOpekHOE 0(hOpMIICHHE

5-8

[ToBepxHOCTHBIE 3HAHMSI, HATMYUE TPYOBIX OLIMOOK, OTCYTCTBHE JIOTUKU
U3JI0KEHUS MaTepualla

1-4

OTcyTCcTBHE OTBETA, JaH OTBET Ha JPYTHE BOIPOCHI, CIIUCBIBAHUE B XOJIE
BBITIOJTHCHU A paGOTLI, HaJIM4ue Ha pa60qu MCCTC TCXHUYCCKUX CPCACTB,
B TOM 4YHcCIIe TenedoHa




III TUITOBBIE KOHTPOJIBHBIE 3AJAHUA UJIM UHBIE MATEPHAJIBI,

HAOBXO/IUMBIE JIJIsI OHEHKHW 3HAHUI, YMEHUI, HABBIKOB,

XAPAKTEPU3YIOHIUX 3TANIBI ®OPMUAPOBAHUS KOMIIETEHIIUI B
MPOILIECCE OCOBEHHUS OBPA3OBATEJIBHOM TPOT'PAMMBI

KpI/ITCpI/II/I H IIOKa3aTCJIi OICHUBaHU A KOMHGTGHHI/Iﬁ Ha pa3JIMYHBIX 3TallaX UX

dhopMupOBaHHS
OTtan Dopm Kpurepuu u nokasaresnu o1ieHUBaHUS
dbopMHupoOBaHU KOMIETECHIMHI Dopmbl
Pl Py KOHTPOJIA
KOMIICTECHITUH emast c(hOpMHUPOBAHHO
(paznensi, KoMreT 3HaTh: VYMerTs: Bnanets: cTH
TEMBI ¢ KOMITETCHIIUI
JCLIUIIMHBI) HHHA
MaremaTuueck OCHOBHEIC HCII0Ib30BaTh | OCHOBHBIMHU
15471 IMOJIOKCHUS MaTeMaTH4YeCK | METOJIaMH
anmnapar KBAaHTOBOM ui Hay4YHBIX
KBaHTOBOM MEXaHHKH, amnmnapar HCCIICIOBAHMA,
MEXaHUKU 3JIEMCHTHI KBaHTOBOM HaBbIKAMU
OCHOBHBIE TEOPUH MEXaHUKH B MIPOBEICHUS
MMOJIOKCHUS MIPEACTABICH | HEPEIATUBUCT | (PU3UIECKOTO
KBaHTOBOI ui, CK (J1abopaTtopHor
MEXaHUKU pelieHue oM U 0)
OnnomepHbIe MPOCTEUIINX | PEJISITUBUCTCK | IKCIIEPUMEHTA, Tect
3aJauunu 3a1a4 oM CTaTUCTHUYCCKO Pemienue 3aga4d
KBaHTOBO KBaHTOBOM ciydasix, 71 JTomaraee
MEXaHHUKH. OIIK-2 | MeXaHWKH, ¢busznuecku 00paboTKOi 3a/1aHNe
I[BI/DKGHI/IG B OCHOBBI HUHTCPHIPECTUPO | OKCIICPUMCHTAJI BBICTYHJ'IGHI/IG Ha
EeHTpaJIbHO- TCOpHHN Ba b CEMHUHape ¢
CUMMETPHYHO aTOMOB U Th KBAHTOBEIC | HBIX JAHHBIX C npe3eHTanuei
M MOJIEKYI. MPOLIECCHI. MTOMOIIIBIO
roJje COBPEMEHHBIX
CnuH u uH(GOpPMaIMOHH
CUCTEMBI BIX TEXHOJIOTHH
TOXJIECTBCHHEI
X
YaCTHII
ATOMEI 1
MOJIEKYJIbI
Kpurepuu u mkanbl O1leHUBaHUS
1.Tect
[TpoIeHT paBUIIBHBIX OTBETOB Jo 60 61-80 81-100
KonnyecTBo 6ajijioB 3a pelIeHHBINA TecT 3 4 5

2. Pemienue 3agau
5 0aJIOB BBICTABIISIETCS, €CJIM CTYJIEHT PELINI BCe PEKOMEHIOBaHHbIE 3a7auu, IPaBUILHO
U3JI0KHJT BCE BApUAHTHI UX PELICHHUs, apTyMEHTUPOBAB X, C 0053aTEJIbHON CCHUIKON Ha
COOTBETCTBYIOIINE HOPMATHUBBI (€CJIH 1O COJIEPKAHUIO ITO HEOOXOIUMO).
4 Gaa BBICTABIISIETCS, €CIIM CTYJICHT Pell He MeHee 85% peKoOMEeHI0OBaHHBIX 337134,
MPABUJIBHO M3JI0KHJI BCE BApPUAHTHI PEIICHHUs, apTYMEHTUPOBAB UX, C 003aTeNIbHOI CCHUIKON Ha




COOTBETCTBYIOIINE HOPMATHUBBI (€CJIH 11O COJIEPKAHUIO ITO HEOOXOIUMO).

3 OaJia BBICTABIISIETCS, €CIIH CTYICHT PEUII He MeHee 65% peKOMEeHI0BaHHBIX 3a7ad,
MPABUJIBHO M3JI0XKKJI BCE BAPUAHTHI UX PELICHHUs], apTyMEHTUPOBAB UX, C 0053aTEIbHON CCHUIKOM
Ha COOTBETCTBYIOIINE HOPMATHUBHI (€CIIH IO COEPKAHHUIO 3TO HEOOXO0AUMO).

2 GaIoB - €CJIU CTYJIEHT BhIonHUI MeHee 50% 3a1anus, W/Wii HEBEPHO yKa3al BapuaHThI
peLeHHS.

3. JlomaliHee 3agaHue

10 GanoB BBICTABISIETCS, €CIHM CTYCHT PELINII BCE PEKOMEHI0BAaHHBIE 3a/1a4H, IIPABUIIBHO
U3JI0KWJI BCE BAPUAHTHI UX PEIlICHUs, apTYMEHTUPOBAB UX, C 003aTeNbHOM CCHUIKON Ha
COOTBETCTBYIOIME HOPMATHBBI (€CJIN IO COJCPKAHUIO ITO HEOOXOIMMO).

7 6aJJIOB BBICTABIISIETCS, €CJIM CTYJIEHT pelIl He MeHee 85% peKOMEeHI0BaHHBIX 3aj1a4,
NPaBUIBHO M3JI0KUI BCE BAPUAHTHI PEIICHUS, apTyMEHTHPOBAB UX, C 00s13aTEIbHON CCHUIKOM Ha
COOTBETCTBYIOIIIME HOPMATHUBHI (€CIIU MO COAECPIKAHUIO 3TO HEOOXOIUMO).

5 6aJuIOB BBICTABIISIETCS, €CIIM CTYACHT PEIIni He MeHee 65% peKOMEHIOBaHHBIX 3a/1a4,
MPABUJIBHO M3JI0XKHII BCE BAPUAHTHI UX PEIICHHUs], apTyMEHTUPOBAB UX, C 0053aTEIbHON CCHUTKOM
Ha COOTBETCTBYIOLLME HOPMATUBBI (€CIIU IO COJIEP>KAHUIO 3TO HEOOXOIUMO).

3 Gaina - ecnu CTyIeHT BoIoHUI MeHee 50% 3a1anus, U/Wii HEBEPHO yKa3al BapUaHThI
pereHws.

4. Kpurepun olieHKH BBICTYIIEHHE CTY/JAEHTOB € NIpe3eHTanMeil Ha ceMUHape

CTpykTypa npeseHTanuu MakcumaJjibHOe
KOJIM4eCTBO 0aJ1JI0B
Conep:kanue
CdopmynupoBaHna 11e51b paboThl pabOTHI 1
[ToHATHBI 33J1a41 U XOJ 1
Wudopmariys n3noxeHa MoJHO U YETKO 1
Wnmoctpanuu ycunuBaroT 3)PeKT BOCIPUATHS TEKCTOBOM
yacTu uH(popMaluu 1
CrienaHbl BEIBOIBI 1
Od¢opmiieHue npe3eHTALIMA
Enunblii cTuibs oopmiieHust 1
TexcT sierko ynuTaercs, GOH COYETAETCS C TEKCTOM U TpaduKoi 1
Bce mapametps mpudTa Xoporno mogodpansl, pazmep mpudra
ONTUMAJILHBINA U OQUHAKOBEIN Ha BCEX ClIalmax 1
KiroueBble €C10Ba B TEKCTE BBIJICJICHBI 1
¢ dexT npe3eHTAIUN
OO01ee BrieyaTIeHUE OT MPOCMOTpA MPE3SHTALUU 1
MakcumajibHOE KOJIH4eCTBO 0a/1l10B 10

THnoBbIE KOHTPOJIbHBIE 32IaHUST M METOMYECKHE MATEPHAJIBI, ONIPeAeIsIonue
Nnpoueaypbl OlleHUBAHUS 3HAHMI, YMEHMii, HABBIKOB U (MJ1M) ONBITA JeATeIbHOCTH,
XapaKTepU3yIIHX 3Tanbl (POPMUPOBAHHUS KOMIIETEHIMIi B Mpolecce 0CBOEHMS
o0pa3oBaTeIbHOM NPOTrPaMMBbI

1. TunoBbIe TECTOBLIE 3a1aAHUA



1. 'unore3a IlnaHKka COCTOUT B TOM , YTO ....
A) 351eKTpOMarHUTHbBIE BOJHBI U3JIy4al0TCs B BUJE OTAENIbHBIX OPLUI (KBAaHTOB),
JHEPrus KOTOPBIX 3aBUCUT OT YaCTOTHI
b) DnekTpoMarHuTHEIE BOJIHBI TOTIEPEYHBI
B) Henb3s 0fHOBpEMEHHO TOYHO OIPENEIUTh 3HAaU€HHE KOOPAUHATHI M UMITYJIbCa
I') ay1eKTpOMarHUTHBIE BOJIHBI U3JIy4alOTCs 3apslaMu IBUKYILUMHUCS C YCKOPEHHEM
J1) ckopoCTh CBETa IOCTOSIHHA BO BCEX MHEPLUAIIBHBIX CUCTEMAX OTCUETA
2. Yo BbIpakar0T COOTHOILIEHUSI HEOTIPEAEIEHHOCTEN B KBAHTOBOW MEXaHHUKE.
A) COOTHOILIEHHS MEX/y ITOTPELIHOCTSIMU B ONPE/IEICHUN KOOPIMHATBI U UMITYJIbCA
YaCTHULIbI
b) KoopauHatel u UMIyJ1bC MUKPOYACTHIIBI
B) KBanToBble orpaHn4eHHs IPUMEHUMOCTH KJIACCUYECKUX MTOHATHH "KoopauHaTa u
UMITyJIbC" K MUKPOOOBEKTaM OTCYTCTBYIOT
I') KopniyckysisipHble CBOICTBA BEILlECTBA
1) KBanTOBBIE CBOWCTBA U3TyUYEHUS
3. Kakue yactuiel 007a1a10T BOJTHOBBIMU CBOWCTBAMH?
A) JIroObie yacTHIIbI
b) Tonbko 3apsiKeHHBIE YaCTULIBI
B) Dnexktpuuecku HeHTpaibHbIE YaCTULIbI
I') Yactuipl, ABMKYIIKECS ¢ OOJIBIIUMH CKOPOCTSIMU
J1) YacTuiibl, ABMXKYILIUECS C YCKOPEHHEM.
4. Kakoe 13 npuBEJCHHBIX YTBEPKICHUM sSIBJI€TCS BEPHBIM B Teopuu bopa?
A) Pa3perieHHbIMU OpOUTAMU AJIS 3JIEKTPOHOB SIBJISIIOTCS TAKHE, 11 KOTOPBIX MOMEHT
UMITYJIbCa DJIEKTPOHOB KPAaTEH IIeJIOMY YHCITy BeTH4IuH h.
b) DHeprus ssiekTpoHa Ha OpOUTE U €€ painyCc MOTYT ObITh TPOU3BOJILHBIMHU.
B) Paguyc opOUTHI 37IEKTPOHA C TEUEHUEM BPEMEHHU YBEINUMBACTCS.
I') Ilpu nBUXKEHUHU 3IIEKTPOHOB IO OPOUTE MPOUCXOANUT HETIPEPHIBHOM H3NTyUeHHE
SHEPIHH.
1) Pagnyc opOUTHI 371€KTPOHA C TEYEHUEM BPEMEHH YMEHBIIIAeTCsl.
5. Ilon xBaHTOBaHUEM B (PU3HKE TOHUMAETCH ...
A) TUCKPETHOCTH IOIMMYCTUMBIX JJISl YACTULIbl 3HAYEHU I SHEPTrUM, MOMEHTA UMITYJIbCa,
MPOEKIIUH MarHUTHOTO U COOCTBEHHOTO
b) ynosnerBopenue npunuuny [aymau
B) onucanne MexaHMYECKOTO COCTOSIHUSI YACTHIIBI C TIOMOIIBIO BOJTHOBOHN (DYHKIIMH
') nBHXkeHMe YacTHIIbI, HE MOAYMHSIOIIEHCS 3aKOHaM KJIacCU4ecKoi pu3nku
J1) He ynoBnerBopenue npuHuumy [aymu
6. JI11Ha BOJTHBI, HA KOTOPYIO MPUXOANUTCS MAKCUMYM U3Ty4aTeIbHOIH CITIOCOOHOCTHU B CIIEKTpE
a0COIIOTHO YEpHOTO TeJa, IPH MOBBIIIEHUH TEMIIEPATYPHI ... .
A) m3mensiercs kak 1/T
b) nuneiino Bo3pacraet ¢ T
B) He 3aBucHT OT TeMnepaTypbl
') umeeT ca0XKHYI0 3aBUCUMOCTb OT TEMITEPaTypbl
/1) He uamenntoes
7. CornacHo rumnoTese 1e bpoiins He TobKo POTOH, HO U KaKIbIi 00BEKT 00J1aIaeT ...
CBOMCTBaMH.
A) KOpITyCKYJIIPHBIMU U BOJTHOBBIMU
b) snexTpuyeckumu
B) xopnyckynspHbiMU
I') cBeToBBIMH
J1) BOJIHOBBIMU
KJIKOUY: 1-a; 2-a; 3-a; 4-a;5-a; 6-a; 7-a__



5. Bonpochl K 3K3aMeHy

1.0OrpaHuyeHHOCTH KJIACCHYECKOI TEOPUHU U HEOOXOIMMOCTh IIepexoia K KBAHTOBBIM
SBJICHUSIM.

2.ITonsitue o Teopuun bopa.

3.I'unote3nl Ilnanka, DUHIITEHHA.

4.Bosnbl ne bporns.

5.KopnyCKyasipHO-BOJTHOBOM JyaJIM3M.

6.1IpuHIMI HEONIPEIEIEHHOCTH.

7.BepOoATHOCTb MECTOIOJIOKEHUS. Y CIIOBUE HOPMUPOBKHU.

8. Ilpunnun cyneprno3uiuu. Habmtomaemple U COCTOSTHHS.

9.YucThle U CMENIEHHBIE COCTOSHUS.

10.2Bomto1Ms COCTOSAHUA W (PU3UIESCKUX BEITHYHH.

11.Teopemsl Dpendecra.

12.ITpencraBnenus I eitzenOepra u lpeaunrepa.

13.Ypasuenue lllpenunrepa.

14.VaTerpaiibl JBUKCHUS.

15.CranonapHbie COCTOSTHUA.

16.0ciumisaTop Mo KIacCUHYECKOW M KBAHTOBOM TEOPHH.

17.BonHOBBIE (DYHKIIMU OCHMILISATOPA.

18.Hactuua B npAMOYTroJIbHON NOTEHIIMAIBHOM SIME.

19.JIBu>keHUe 4acTULBI B [10JI€ IPSIMOYTOJIBHON CTYIEHBKU.
20.TyHnHenbHbIN YD HeKT.

21.BonHoBas (yHKIUS B KBa3UKIACCUUECKOM CIIyyae.

22 .IlpaBuno kBanToBanus bopa-3ommepdenbaa.
23.KBa3ukimaccu4yeckoe IBMXECHHUE B IIEHTPATIbHO-CUMMETPUYHOM TI0JI€.
24.Bo3MyI11IeHHs, HE 3aBUCALINE OT BpeMEHU. Bo3Myl1lieHus, 3aBUCAIIUE OT BPEMEHHU.
25.HecraunonapHas Teopusi Bo3myleHus Jupaxa.

26.Teopust MOMEHTA.

27.JIBvKeHrE B IGHTPAIBbHO — CHMMETPUYHOM TIOJIE.

28.Cdepuyeckre BOJTHBI.

29.JIBM>KeHHE B KyJIOHOBCKOM I10JIE.

30.Cnun. OnepaTop cnuHa.

31.BosiHOBBIE CBOICTBA C TPOU3BOJIBHBIM CITUHOM.

32.IIpuHIUI TOXK/IECTBEHHOCTH OJAMHAKOBBIX YaCTHII.

33.YpaBuenue Kneitna-I'opnona-doxa.

34.Ypasuenue [{upaka a1 cBOOOJHOM YaCTULIBI U AHTUYACTHUIIBI.
35.VYpasuenue Ilaynu.

36.Atom.

37 Ilepuonnueckas cucteMa 3JeMeHTOB MeHieneeBa.

38.Xumnueckas cBA3b, MOJIEKYJIA.

39.KBaHTOBaHUE IIEKTPOMArHUTHOTO TOJIA.

40.0Onpenenenne BEpoOSITHOCTEN Mepexo10B. 3aKOH pacnaja, opma JUMHUHU U CKOPOCTH
MePEX0JI0B MPHU pacraje U30JIUPOBAHHOTO COCTOSHHUS.

41 Ilpsmble U MOCIEI0BATENIBHBIE IEPEXOABI.

42.BTOpUYHOE KBAHTOBAHUE CUCTEMBI C HEOTIPEICTICHHBIM YHCJIOM YaCTHII.
43.PaccesiHue B 00OPOBCKOM NMPHUOIIMKEHUH.

44 TloTeHIHATBHOE U PE30HAHCHOE PacCEsiHUE.
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