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@oHJ OLIEHOYHBIX cpeAcTB Mo guciumuimHe «CraTuctuueckas (u3MKa» BKIIOYAET BCE BUIBI
OLICHOYHBIX  CPEACTB,  IMO3BOJSIOMIMX  IMPOKOHTPOJIMPOBATH  OCBOEHHUE  OOYYAIOLIMMHCS
npodeccuoHalbHbIX, obuienpodeccuoHaIbHbIX u npodeccuoHaIbHBIX KOMIIETEHIIHH,
npeaycMoTpeHHbIX DenepalibHbIM — 00pa30BaTEIbHBIM  CTAaHAAPTOM BBICHIETO 00pa3oBaHUs IO
HarnpasieHuto nmoaroroBku 03.03.02_ ®dusuka (kpaymdukanus «bakanaBpy») u pabodeil mporpaMMon
TUCTUIUTAHBI «CTaTUCTHUYECKAsT (PU3HKAY).

Ha3nauenue poHIa OLIEHOYHBIX CPEIACTB
®onp oneHouHbix cpeactB (POC) cocrabnsercss B coorBercTBuu ¢ TpeboBanusmMu ®I'OC BO mns
MIPOBEJICHUS TPOMEXKYTOUHOM aTTecTalluy 00yJaroumxcs no qucuuruinae « Cratuctuueckas Gu3nka
Ha COOTBETCTBHE MX YYE€OHBIX TOCTHIKEHUH MO3TANHBIM TPEOOBAHUSM COOTBETCTBYIOIIECH OCHOBHOM
npodeccuoHaibHONM 00pa3zoBaTenbHO mporpamMmbl (OIIOIT). ®OC sBnseTcss COCTaBHON YacThIO
pabodeii mMporpaMMBbl TUCIUTUTHHEI.
@OHJT OLEHOYHBIX CPEACTB I NPOBEIACHHS MPOMEKYTOUHOM aTTecTaluy OOydYaroluXcs 0
muctumuinHe «Ctatucthudeckas (U3WKa» BKIFOYAET B ceOsl: MepeueHb KOMIICTCHIMN C yKa3aHWeM
sTanoB ux ¢opmupoBanus B mporecce ocBoeHuss OIIOIIl; ommcanue mokazaTenell U KpUTEpUEB
OIICHUBAHMS KOMIICTCHIIMH Ha Pa3jIMYHBIX dTanax ux (HOPMHUPOBAHWS, ONMUCAHUE IIKAI OICHUBAHUS;
TUIIOBBIE KOHTPOJIbHBIE 33/I1aHUs WM WHBIE MaTepuaibl, HEOOXOAUMBIE JIJIsl OLEHKU 3HAHUM, YMEHU,
HABBIKOB ¥ (WJIM) OIBITA JIEATSIBHOCTH, XapaKTePU3YIOMIMX ATAlbl (OPMUPOBAHUS KOMIICTCHIIUNA B
npouecce ocBoenuss OIIOIL;, Meronuyeckue marepualbl, OMPEENAIONINE TPOUEAYPhl OLIEHWBAHUS
3HaHWM, YMEHUI, HABBIKOB U (MJIM) OMbITA JAEATEIbHOCTH, XapaKTEPU3YIOIMIMUX dTarbl (POPMHUPOBAHUS
KOMIIETEHIIUH.
@DoHJ1 OIIEHOYHBIX CPEJCTB C(HOPMUPOBAH HA OCHOBE KIIFOUEBBIX MPUHIIUIIOB OLICHUBAHUSI:
- BAIUAHOCTHU: OOBEKTHI OIICHKH JIOJKHBI COOTBETCTBOBAThH MOCTABJICHHBIM IIEJIIM 00Y4YEHHUS;
- HAQJACKHOCTU: WCIOJIH30BAHUE EAMHOOOPA3HBIX CTAaHIAPTOB W KPUTEPHEB JUIS OLCHUBAHUS
JIOCTHIKCHMH;
- O0BEKTUBHOCTHU: PA3HBIC CTYICHTHI JOKHBI UMETh PaBHBIE BOBMOXKHOCTH JTIOOUTHCS ycIexa.
OcHoBHbIMU nTapameTpamu U cBoiicTBamMu POC gBISIOTCA:
- TpeJAMETHas HaNpaBJIEHHOCTh (COOTBETCTBUE TMPEAMETY U3YUYEHUS KOHKPETHOM ydeOHO
JUCITUTITUHBI);
- couepkaHue (COCTaB MW B3aUMOCBSI3b CTPYKTYPHBIX €IMHHII, OOpa3yloluX CoJepKaHue
TEOPETUYECKON U MPAKTHUUYECKOMN COCTABIAIOMNX YUYeOHON NUCIUTUINHEI);
- 00BbeM (KOJIMYECTBEHHBIN COCTAaB OLIEHOYHBIX CpeacTB, BXosaux B DOC);
- KauecTBO oleHOoYHbIX cpenactB u ®OC B 1enoMm, obecreynBaroiiee MONy4eHHe OOBEKTHBHBIX U
JIOCTOBEPHBIX PE3YJIbTATOB MPH MPOBEJICHUU KOHTPOJIS C PA3IMUYHBIMU HEISIMHU.

LIEPEYEHHh KOMIIETEHIIUM C YKA3AHUEM 3TAIIOB UX ®OPMUPOBAHUS B
MPOILIECCE OCBOEHHUS OBPA3OBATEJBbHOM ITPOI'PAMMBI

1.1 Hepeyens (popMUpyeMbIX KOMIETEH I

Kon HaumenoBanue MHIMKATOP JOCTUKEHHSI KOMIIETEHIIMA B pesynbTaTe ocBoeHus
KOMIIETEH- KOMIIETEHIINHA (3axpennennbviil 3a OUCYUNTIUHOLL) JACTTATIINHBI 00y9aronuiics
UK JAOJIKeH:
VK-1 CriocoOeH ocymectnsth |YK-1.1. Ananusupyer 3agauy, 3HaTh: AHAJIN3MPOBATh 33434y,

[MONUCK, KpUTHUECKUI BbIJIENAA e 0a30Bble COCTABISIOMINE.  [BBIIEISS ee 0a30BbIe]
AHAIIN3 U CUHTE3 OcCyIIEeCTBIIAET IEKOMIIO3HUILIHIO COCTaBIIAIONINE
MH(QOPMAaINH, TPUMEHATh [3a]1a4H. YMmeTs: OcylecTBIATh IOUCK
CHCTEMHBIH TTOXO0]T 'YK-1.2. HaxomuT 1 KpUTHIESCKHI nHQOpMAIIMK  IJI  PEIICHUS
17151 peIeHMs aHAJIM3UpYyeT HH(OPMAIIHIO, [IOCTaBJIEHHON  3ajaud 110
[IOCTaBJICHHBIX 3a/1a4 HEOO0XOIUMYIO JUIsl pELIeHUS [pa3JInYHBIM THIIaM 3allpOCOB




[OCTaBJICHHOW 3a/1a4u.

'YK-1.3. PaccMaTpuBaeT pa3nuiHble
BapHaHTHI pEILICHHS 3a1a4H,
OLICHMBAsI UX JOCTOMHCTBA U
HEIO0CTaTKH.

YK-1.4. I'paM0oTHO, TOTHYHO,
ApryMEHTHPOBaHHO (GopMuUpyer
COOCTBEHHBIE CYXKJICHUS H OIICHKH.
Otiudaer akTel OT MHCHHH,
WHTEPIpETALU, OLICHOK  T.I. B
[PACCYXKICHUSX APYTHX YYaCTHUKOB
NesITeIbHOCTH.
YK-1.5. Onpenensier v OLleHUBAeT
MPAKTUICCKUE TTOCIIEICTBHSI
BO3MOYHBIX PEIICHUH 3aa4H.

Brmamers: Ilpm  oOpaboTke
WHPOPMALUK OTIUYAET (PaKThI

OT MHEHMI, WHTEPIpPETALUN,
OIICHOK, dbopmupyerT]
COOCTBEHHBIE MHEHHUS u
CY>KAEHUS, apryMeHTHpyeT]

CBOU BBIBOJbI 1 TOYKY 3pECHUA

K -3 rotoBHOCTHIO TpuMeHATh |[IK-3.1. [loHnMaeT gusndeckue IBiraneTs: MeToIaMu
Ha TIPaKTHKE OCHOBBI METOJIOB U CPEICTBA HaXO0XJCHUs, 0TOOpa 1
MpogecCHOHANbHEIE TpeoOpaszoBanus nHpOpMaIK, 0OMEeHa|0ObETMHEHNS PA3ITAIHBIX
BHAHUA TCOPHUU U METOOOB I/IH(bOpMa]_[I/ICI\/'I Ha paCCTOAHUHU C MCTO/I0B ITPOBCACHUA
(br3nIecKux [TOMOILIBIO PAJAMO3JIEKTPOHHBIX CPEACTB(DU3NUECKUX UCCIIEIOBAHUI.
1ICCIIEJOBaHUN 1 TEXHOJIOTHH. 'YMETh: OCMBICJICHHO BBIOUPATH
[1K-3.2. Bnageet MeTomoI0orueii HAay9IHBIA METOJT IPOBEICHUS
MaTeMaTHYeCKOTO MOICINPOBAHUS (M3UYIECKUX HCCIIeIOBAaHHH.
(hr3nyecKuX MPOIECCOB U OOBEKTOB Ha [3HATH: CITOCOOBI OIIpeIeIeHHUS
0a3e KaK CTaHAapTHBIX ITaKeTOB BUIOB U THUIIOB
ABTOMATH3UPOBAHHOTO npodeccnoHanbHBIX 3a1a4, a
[IPOCKTUPOBAHUA U HCCHC}:[OBaHHﬁ, TaK [TaKXE€ METOABI UX PCUHICHUA
1 CAaMOCTOSITENIBHO CO3/1aBaE€MbIX [pU [TPOBEJCHUH (HPH3UIECKUX
OPUTMHAIBHBIX IIPOTPAMM. icClieIOBaHUI
[1K-3.3. [IpumensieT u¢ppoByo
TeXHUKY TIpU 00pabOTKe JaHHBIX
py COOITIOIEHNH OCHOBHBIX
TpeOoBaHMil HHGOPMAITIOHHON
0e301acHOCTH.
[1K-3.4. [IpumensieT coBpeMeHHbIE
MH(pOPMALIMOHHBIE CPEJICTBA TIPH
IIOATOTOBKE JAHHBIX ITPU COCTABJICHHUN
0030pOB, OTYETOB M HAYIHBIX
Ty O KL
1.2 9TATIbBI ®OPMUPOBAHMSA KOMIETEHIIUI
Ne | KonrpoJsimpyembie pa3aesibl (TeMbl) Koa xonTposmpyemoii | HammenoBanue
n/n | IMCUMILIHHBI KOMIIETEeHLMH OLICHOYHOI'0
(WM ee 4acTH) cpeacrsa
1 OcHOBHBIE TOHATUS Teopuu BeposTHocTH M | YK-1 Omnpoc.
MaTeMaTU4YECKON CTaTUCTHKH. [K -3 [IpakTrueckoe
3anstue. Tect
2. | OcHoBHBIEC TIpencTaBiieHHs Kiaccuueckor crar. | YK-1 Ompoc.
(1076370478 IK -3 [IpakTnueckoe
3anaTue. Tect
3 Pa3zoBble IPOCTPAHCTBA. Oproanueckas | YK-1 Omnpoc.
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TUIIOTE3a. IK -3 [IpakTrueckoe
3ansitue. Tect

4 Cranuonapusie  (ynkuuum  pacnpenencHus. | YK-1 Ormpoc.
MUKpPOKaHOHHYECKOE pacipeieiecHue. IIK -3 [IpakTuueckoe
3anstue. Tect

5 Kanonnueckoe pacrpeenieHre I'n66ca. | YK-1 Ompoc.
Ousnueckuii  mapamerpoB  kaHoHumueckoro | 1K -3 [IpakTueckoe
pacupeneneHus. 3ansitue. Tect

6 WNurterpan cocrosiHuii, cratuctudeckas cymma. | YK-1 Ormpoc.
OHTponusi W ee CBi3b ¢ BeposTrHocThio | I1K -3 [IpakTnueckoe
COCTOSIHUM. 3anstue. Tect

7 Pacnpenenenue Makcsemna-boasimana. | YK-1 Omnpoc.
Bapomerpuueckas ¢popmyna. IK -3 [IpakTrueckoe
3ansaTHe. Tect

8 Bonbmioe KaHOHHYECKOE pacnpenenenue | YK-1 Ormpoc.
['u66ca. Dusmueckmii cmpicn xumuueckoro | I1K -3 IIpakTueckoe
NOTCHIMAJIA. 3anstue. Tect

9 [Ipumenenue crtatuctuyeckoro meroaa Kk | YK-1 Ompoc.
KBAHTOBBIM CTaTHUCTHUKAM. IIK -3 [IpakTrueckoe
3ansaTHe. Tect

10 | Cratuctuku  MakcBemna-bonenimana, boze- | YK-1 Omnpoc.
OlHIITeHA, ®epmu-/lupaka u ux | [1K -3 [IpakTrueckoe
COIOCTABJICHHUE. 3ansitue. Tect

11 | Teopus ¢Guykryanuil. Omnpenenenne | YK-1 Omnpoc.
KOPPEJSIIIMOHHBIX MOMEHTOB Kkak ocHoBHas | [1K -3 [IpakTrueckoe
3a/1aua Teopuu (PIyKTyaIuu. 3ansitue. Tect

Hepeqeﬂb KOMIIeTEHIIMIi C YKa3aHUuEM 3TalloOB UX Q)OPMHpOBaHHﬂ B IIpoiecce 0OCBOCHUS

o0pa3oBaTe/1bHON NPOTrPaAMMBbI

KO/ Jrtansl GopMHPOBAHMA KOMIIETEHUMH (TeMbl W CHMIIIMH)
KOMIIETEHIIUH
1 2 3 4 &) 6 7 8 9 10 11
YK-1. + + + + + + + + + + +
I1K-3 + + + + + + + + + + +

ILOIIUCAHUE MMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIU HA
PA3JIMYHBIX OTAITAX UX @OPMUPOBAHUS, OIIMCAHUE HIKAJI OHEHUBAHUS
2.1 CTpykTypa (poHIA2 OLEHOYHBIX CPEACTB I TEKYILIEero KOHTPOJISI U MPOMEKYTOYHOM

arrecTauuu
No Tembl | KO KOHTPOIHPYEMOH HanmeHoBaHME OLIEGHOYHOTO CPEJICTBA
KOMITETCHIINH WU €€ TEKYIIHH KOHTPOJIb MIPOMEKYTOYHASI aTTECTAIIHS
4acTu
1 VK-1 -TecToBble 3a1aHu4; 3a4eTHBIE BOITPOCHI
IIK -3 -BOIIPOCHI JIJIs1 OOCYKICHHUS;
-33/1a4U.
2 YK-1 -TecroBbie 3amaHus; 3aueTHbIC BOMPOCHI
1K -3 -BOIIPOCHI JIJIs1 OOCYKICHMUS;
-3a/1a4U.
3 YVK-1 - JJaboparopnas pabota; 3adeTHBIC BOIPOCHI
IIK -3 -TecToBble 3a1aHus;
-BOIIPOCHI JIJIs1 OOCY)KICHHUS;
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-3a/1a4U.
4 VK-1 -TecToBrIC 3a1aHUS; 3a4eTHBIE BOIIPOCHI
IK -3 -BOIIPOCHI IJI51 00CYKICHHUS;
-33/1a4U.
5 YK-1 - JJaboparopuas pabota; 3aueTHbIC BOMPOCHI
[IK -3 -TecToBrIC 3aMaHUS;
-BOIIPOCHI JIJIsl OOCYKICHHUS;
-33/1a4U.
6 YK-1 - JJaboparopuas pabota; 3aueTHbIC BOMPOCH
[IK -3 -TecToBrIC 3aMaHUS;
-BOIIPOCHI JIJIsl OOCYKICHHUS;
-33/1a4U.
7 YK-1 - JJaboparopnas pabota; 3aueTHbIC BOMPOCHI
[IK -3 -TecToBbIC 3aJaHUS;
-BOIIPOCHI JIJIsl OOCYKICHMS;
-33/1a4U.
8 YK-1 - JJaboparopuas pabota; 3aueTHBIC BOTIPOCHI
[IK -3 -TecToBbIC 3aJaHUS;
-BOIIPOCHI JIJIsl OOCYKICHHS;
-33/1a4U.
9 YK-1 - JJaboparopuas pabota; 3aueTHBIC BOTIPOCHI
[IK -3 -TecToBbIC 3aJaHUS;
-BOIIPOCHI JIJIsl OOCYKICHWS;
-33/1a4U.
10 YK-1 - JlaGopatopHas paboTa; 3aueTHbIE BOIPOCHI
TIK -3 -TecToBble 3amanus;
-BOTIPOCHI JI7I51 OOCYKICHHUS;
-3a/1a4U.
11 YK-1 - JlaGopartopHas paboTa; 3aueTHbIE BOIPOCHI
TIK -3 -TecToBble 3amanus;
-BOTIPOCHI JI7Is1 OOCYKICHHUS;
-3a/1a4U.

2.2 KPUTEPUM OLIEHUBAHWSA KOMIIETEHIIUA HA PA3JIMYHBIX DTAIIAX UX
OOPMHUPOBAHMUA ITO BUJAM OHEHOYHBIX CPEJICTB

Ne | HaumenoBanwue XapakTepucTuka OIeHOYHOTO [IpencraBienue
T/TI | OLIEHOYHOTO CPEJICTBA Cpe/cTBa OIIEHOYHOT'O CPEJICTBA B
donme
YCTHBIE OIIEHOYHBIE CPEJICTBA
1 | CobecenoBanue, ycTHbI | CpencTBO KOHTPOS, OpraHu3oBanHoe | Bormpockl mo
ompoc KaK crenuanbHas oecena TeMam/paszenam
MpernoaaBaTess ¢ 00yJaronMcs Ha JUCITUTUTAHBI
TEMBI, CBSI3aHHBIE C U3y4aeMOM
JTUCITUTLIMHOM, U pacCCYMTaHHOE Ha
BBISICHEHHE 00beMa 3HaHUM
00y4aromIerocs o onpeeICHHOMY
pasneny, TeMe, mpooaemMe | T.1I.
2 KonnokBuym CpencTBo KOHTPOJISI yCBOCHHUS Bomnpocsl o

y4eOHOT0 MaTepuaia TeMbl, pa3ziesa

WJIY Pa3/IeNIOB TUCIUIUIMHBI,

TeMam/pazzenam
JUCIMIIIINHBI
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OpraHM30BaHHOE KaK y4eOHOe 3aHATHE
B BUjie co0ece10BaHus
IpenojaBaresisi ¢ 00yJaroUMMHICs

3 Joxman, cooOmenue

[TpoayKT caMOCTOSTENHHOM pabOTHI
00yyarolierocs, npeAcTaBIs oMM
co0o¥i myOJIMYHOE BBICTYIIJICHUE TI0
MPEACTABJICHHUIO TTOJTYYEHHBIX
PE3yJIbTaTOB PELICHUS OIPEICICHHOMN
y4eOHO-TIPaKTHYECKOH, y4eOHO-
HCCJIEI0BATENbCKON UM HAy4YHOU
TEMBI

TeMbI TOKIIag0B,
COO0O0IIIeHU

I[TMCBbMEHHBIE OLIEHOYHBIE CPEJICTBA

4 | Pedepar

[TpoayKT caMOCTOSTETLHON pabOTHI
CTyJIeHTa, PEICTaBISIONINI cO00H
KpaTKO€ U3JI0KEHHUE B TUCbMEHHOM
BU/JIE MOJIYYEHHBIX PE3yJIbTaTOB
TEOPETHUYECKOr0 aHAIIA3a
ompezeIeHHON Hay4HO (yueOHOo-
HCCJIEIOBATENIBCKOM ) TEMBI, I/1€ aBTOP
pacKpbIBaeT CyTh UCCIIEyEMON
IpOo0JIEMBI, IPUBOIUT PA3JIUYHBIE
TOYKHU 3pEHHUs, a TAKXkKe COOCTBEHHBIE
B3IJISAIbI HA HEE.

Tems! pedepaToB

5 Tecrt

CucreMa CTaHIapTU3UPOBAHHBIX
3aJJaHUH, TT03BOJISIOIIAs
aBTOMATHU3UPOBATh MPOLEYPY
WU3MEPEHMS YPOBHS 3HAHUM U YMEHUU
oOyuyaromierocs.

donn TeCTOBEIX 3aJaHUI

6 | KonTtponpHas pabota

CpencTBo NpoBepKU YMEHUN
IPUMEHSTH MOJyYeHHbIE 3HaHUS JUIs
pelIeHus 3a4a4 ONpPeIEIeHHOT0 TUIIa
110 TEME WJIH Pa3Jieny

KoMIuIeKT KOHTPOIBHBIX
3a/laHUi 110 BapuaHTaM

7 | JJaboparopnas pabota

CpenctBo aJis 3aKperyieHus: u
MPAKTUYECKOTO OCBOEHUS MaTepuaa
10 ONPEJICTICHHOMY pa3fielry

Kommiaext
1ab0opaTOPHBIX 3aJaHUN

8 3agaua

DTO CPEeNCTBO PACKPBITHSI CBSI3U
MEX/1y TaHHBIMH U UCKOMBIM,
3aJJaHHBIE YCIIOBUEM 3a/1auMl, Ha
OCHOBE Yero HaJlo BbIOpaTh, a 3aTEM
BBITIOJIHUTH JIEHCTBUS, B TOM YHUCIIE
apudmeTnyeckue, 1 1aTh OTBET Ha
BOIIPOC 3a7a4uu

3amanus 1o 3agadam

A) KPUTEPUU N HIKAJIA OHEHUBAHHWSA OTBETOB HA YCTHBIE BOITPOCBHI

Ne /m Kpurepuu oniennBanus KonmuectBo | Ouenka/zager
0aJI0B
1 1) moiHO ¥ apryMEHTHUPOBAHO OTBEYAET IO 10 OTJINYHO

COJIEPKAHUIO 3aJaHMUS;
2) oOHapy>KuBaeT MOHUMaHHUE MaTepHrala, MOKET
000CHOBATh CBOM CYXKAEHUs, IPUMEHNUTh 3HAHUS Ha
IPaKTUKE, IPUBECTH HEOOXOIMMbIE IIPUMEPHI HE
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TOJILKO I10 YY€OHHKY, HO U CAMOCTOSTEIIEHO
COCTaBJICH-HEIC;

3) uznaraeT MaTepual nocjie0BaTeIbHO U
PaBUIBHO.

TpeOOBaHUAM, YTO U JUI OLIEHKHU «5», HO IOIyCKaeT
1-2 ommOKH, KOTOpPBIE CaM e UCIPABJISIET.

CTYJIEHT JJaeT OTBET, YAOBJICTBOPSIOIINN TEM Ke 8 XOpOIIO

1) uznaraet Matepua HEMoJIHO U JOMyCKaeT
HCTOYHOCTHU B OIIPCACIICHUN MOHATHH WU
(bopMyIIHPOBKE MPaBUI;

2) HE YMEeT IOCTAaTOYHO TITyOOKO M TOKa3aTEIbHO
000CHOBATh CBOM CYXJICHUS U IPUBECTU CBOU
HPUMEPEL;

3) u3naraet Matepua HerocleA0BaTeIbHO U
JIOTTYCKAET OINOKH

CTYJEHT OOHapy>KUBaeT 3HaHWUE U TOHUMaHUE 5-6 YAOBJIETBOPH-
OCHOBHBIX TOJIOKEHUHN JAHHOTO 3aJaHusl, HO: TEIBHO

(dbopMyIIUpOBKE ONpeAeTICHUI U MPaBuIL,
MCKaKAIOIINE UX CMBICII, OECTIOPSIIOYHO U
HEYBEPEHHO M3JIaraeT Ma-Tepuai; OTMEUaI0TCs TaKKe
HEJIOCTATKHU B MTOATOTOBKE CTYJI€HTa, KOTOPbHIE
SBIISIOTCS CEPHE3HBIM MPEMSATCTBHEM K YCIEITHOMY
OBJIAJICHUIO NIOCIIEAYIOLIMM MaTepHaJIoM

CTYACHT 06Hapy>KI/IBaeT HC3HAaHHUC OTBCTA Ha 0 HCYOOBJIC-
COOTBCTCTBYIOIICC 3aJaHUC, JOITYyCKACT omuOKU B TBOPUTCIILHO

b) KPUTEPUM U IKAJIA OIEHUBAHUSA PE3YJBTATOB TECTUPOBAHUSA

Nen/m | TecToBBIE HOpMBI: % NPABUJIBHBIX OTBETOB KonnuecTtBo 6amioB
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 MeHee 50% 0

B) KPUTEPUM U NIKAJIA ONEHUBAHUSA PE3YJIBTATOB PEHIEHUA 3AJTIAY

Ne Kpurepun oniennBanus Konunuectso
n/m 0amioB
1 ITonHoe BepHOE pelieHue. B 10ruyeckoM pacCy>KI€HUN U PEILIEHUH HET 9-10
o1mmn0OoK, 3a/1a4a pelieHa palroHanbHbIM criocoOoMm. [lonydeH nmpaBuIIbHbIN
OTBET. SICHO omucaH crnocod pemeHus
2 BepHnoe pemienne, HO UMEIOTCS HEOOIbIIME HEOYETHI, B II€JIOM HE BIHSOmue | 7-8
Ha pellieHHe, TaKhe KaK HeOObIIe JOTMYECKUe MPOMYCKU, HE CBA3aHHBIE C
OCHOBHOI1 unieelt perenus. Pemenue oopMieHo He BIIOJTHE aKKypaTHO, HO
9TO HE MEIIAET NOHUMAHUIO PELICHUS.
3 Pemenue B esioM BepHoe. B noruueckom paccyXKJA€HUU U PEIICHUHN HET 5-6

CYLIECTBEHHBIX OIIMOOK, HO 3aj[aya perieHa HeONTUMAIbHBIM CLIOCOOOM MU
JIOTYIIIEHO He 60Jiee NBYX HE3HAUUTEIbHBIX OMMOOK. B padoTe
IPUCYTCTBYIOT apudMeTHuecKas omnoKa, MeXxaHn4decKas OINOKa UK OIHUCKa
IPU NEPENUCHIBAHNY BBIKJIIOK MM OTBETA, HE MCKAa3MBIIHE YKOHOMHUECKOE
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COJICpKaHUE OTBETA.

B normueckom paccy’kIeHUH U PEIICHUH HET OINOO0K, HO JAOIyIIeHa
CylIecTBEHHasl OIIMOKa B MaTeMAaTHYECKHUX pacueTax. [Ipu oObsicHeHNN
CIIO’KHOTO SKOHOMHUYECKOTO SIBJIICHHS yKa3aHbl HE BCE CYIIECTBEHHBIC
daxTopsl

3-4

HNmerorcs CYIICCTBCHHBIC OIIMOKHU B JTIOTMYECKOM PacCyXIC€HUU U B pCHICHUU.

PaccunuranHoe 3HaYCHHE HCKOMOM BEIMUHMHEI HCKAKAaeT SKOHOMUYECKOE
COACPpIKaHUE OTBETA. I[OKaSaHBI BCIIOMOT'aTCJIbHBIC YTBEPIKACHNA,
MoMoraroume B pCuICHrUU 3a1a4u.

PaccMoTpeHs! OTAeNbHBIE CTyYau IPU OTCYTCTBUHU pelieHus. OTCyTCTByeT
OKOHYATEJIbHBIA YMCIICHHBIA OTBET (€CJIi OH IIPElyCMOTPEH B 3a/a4e).
[IpaBUIBHBIN OTBET yraJiaH, a BRICTPOEHHOE MOJ1 HETO pEeUIeHUE -
0€30CHOBATEIHHO

7

Pemenue HCBCPHOC NJIM OTCYTCTBYCT

I') KPUTEPUU 1N HIKAJIA OHEHUBAHUA PEPEPATOB

Ne
/o

Kpurepuu onenuBanus

KonnuectBo
OaJUIOB

1

Brimonnens! Bce TpeOoBaHUS K HATMCAHUIO U 3amuTe pedepaTta: 0003HaUCHA
npobiieMa U 000CHOBaHa €€ aKTyalbHOCTbh, C/IEIaH KpaTKUW aHAINU3
Pa3IUYHBIX TOYCK 3PEHUS Ha pacCMaTPpUBAaEMy0 IPOOJIEMY U JIOTUIHO
U3JI0’KEeHA COOCTBEHHAs MO3HIINS, C(HOPMY-JIIMPOBAHBI BBIBOBI, TEMA
pacKpbITa OJTHOCTHIO, BEIEPKaH 00BEM, COOJIIOICHBI TPEOOBaHUS K
BHEIIHEMY O(OPMIICHHUIO, JaHbl IPABUIBHBIE OTBETHI Ha IOMOJHUTEIbHBIC
BOTIPOCHI

9-10

OcHoBHBIE TpeOOBaHMs K pedepaTy U €ro 3aIluTe BHIITOIHEHbI, HO IPU 3TOM
JIOTIYIIEHBI HE0UEeThl. B 4acCTHOCTH, UMEIOTCS HETOUHOCTH B U3JI0KEHUU
MaTepuaia; OTCYTCTBYET JIOTUYECKas MOCIEI0BATENBHOCTD B CYXKICHHUAX; HE
BbIIEp>KaH 00beM pedepaTa; UMEIOTCs YIylleHus: B 0pOPMIIEHNH; Ha
JIOTIOJTHUTEIIbHBIE

BONPOCHI IIPH 3aILUTE J1aHbl HEMIOJIHbIE OTBETHI.

HmeroTes cyliecTBeHHbIE OTCTYIUIEHUS OT TpeOoBaHUi K pedepupoBanuto. B
YaCTHOCTH: TEMa OCBEIll€HA JIMIIb YaCTUYHO; JO-ITyIIEHbl (PaKTHUECKHe
OLIMOKH B COJepXKaHUU pedepaTta UK MPH OTBETE HA JOMOJHUTEIbHbIE
BOIIPOCHI

4-6

Tema ocBOEHa JHIIIb YACTHYHO; TOMYIICHBI TpyObie OMUOKH B COEPIKaHUU
pedepara wiu mpu OTBETE Ha JAOMOTHUTEIBHBIE BOITPOCHI; BO BPEMSI 3aIIUThI
OTCYTCTBYET BBIBO/I.

1-3

Tewma pedepara He pacKpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE HEMTOHUMAaHNE
poOJIeMbI

/) KPUTEPUH U HIKAJIA OHEHUBAHUA KOHTPOJIBHBIX PABOT

Ne
/o

Kpurepun oniennBanus

KonnuectBo
OaJUI0B

AOCOII0THOE TOHUMAHHUE CyTH BOIIPOCOB, 663yKOpI/I3HeHHOC 3HaHHUC
OCHOBHEIX ITIOHATHH B HOHO)KCHHI;'I, JIOTUYCCKHU U JICKCUYCCKH I'PaMOTHO
H3JIOKCHHBIC, COACPKATCIIbHBIC, APT'YMCHTUPOBAHHBIC U UCUCPIIBIBAIOIIUC
OTBECTHI

19-20

FHY6OKOC TBCPAOC 3HAHNEC OCHOBHBIX MMOHATUM U IIOJIOKEHUI MO BOIIpOCaM,
CTPYKTYPHUPOBAHHEIC, IMOCIICAOBATCIbHBIC, ITIOJTHBIC, ITPABHUJIBHEIC OTBCTEI

17-18

['my6okue 3HaHUs MaTepualia, MpaBUJIbHOE TOHUMAaHKUE CYTH BO-
IIPOCOB, 3HAHME OCHOBHBIX TOHSITHH M IOJIO’KEHUH 10 BOIIPOCaM,

15-16
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COACPIKATCIIbHBIC, IMTOJHBIC 1 KOHKPCTHBIC OTBCT HA BOIIPOCHI. Hanuuue
HECYHICCTBCHHBIX MJIM TCXHUYCCKHUX oImnOOK

4 TBepaple, JOCTATOUYHO MOJIHBIE 3HAHUS, XOpOoIlIlee TOHUMaHNue CYyTH BOopocoB, | 13-14
IPaBUJIbHbBIE OTBETHI HA BOIIPOCHI, MUHUMAJILHOE KOJIMYECTBO HETOYHOCTEH,
HeOpexHoe oopmiieHHe

5 TBepabie, HO HEIOCTATOYHO TOJIHBIE 3HAHMS, 110 CYTH BEPHOE TOHUMAHNE 11-12
BOIIPOCOB, B I1€JIOM IIPABHIILHBIC OTBETHI HA BOMPOCHI, HAJTMYNE HETOYHOCTEH,
HeOpekHOE 0hopMIIEHHE

6 OO01ue 3HaHus, HETOCTATOYHOE IIOHMMAaHUE CYTH BOIIPOCOB, Ha-JINYHUE 9-10
OOJIBIIIOTO YKCJIa HETOYHOCTEH, HeOpexkHoe oopmiieHuE

7 OTHOCHTEIbHBIC 3HAHUS, HATMYHE OIHUOOK, HEOpPEeIKHOE 0OPMIICHHE 5-8

8 [ToBepXHOCTHBIE 3HaHUSI, HATMYUE TPYOBIX OMTUOOK, OTCYTCTBUE JIOTUKH 1-4
U3JI0KCHHUSI MaTepHraja

9 OTtcyTcTBHE OTBETA, JaH OTBET HA JPYTHE BOIPOCHI, CIIUCHIBAHUE B XO/IE 0

BBINIOJTHEHUS pabOThI, HAIMYKE HAa pab0oYeM MeCTe TeX-HHUECKHUX CPEJICTB, B
TOM 4uCIie Tenedona

11 TAMIOBBIE KOHTPOJILHBIE 3AJAHVSI UJTA WTHBIE MATEPHAJIBI,
HAOBXOJUMBIE JIJISI OLIEHKY 3HAHMIA, YMEHUIA, HABBIKOB,
XAPAKTEPHU3VYIOIINAX DTAIBI ®OPMHUPOBAHNSA KOMITIETEHIIA B TPOLECCE
OCOBEHUS OBPA3OBATEJIBLHOU MPOTPAMMBI

CamocrosiTesibHas padora.
1. Teopus BeposATHOCTEW M MareMaTH4ecKas CTAaTUCTHKA. 3akoH Oonbpmmx uucen. CpenHee
3Ha4yeHus. YkIoHeHue ot cpenuux. Jucnepcus. Koppemsuus. HepaBenctso UeOrimeBa. Cpennue ot
GyHKIUH ciTydyailHOM BETMYUHBI.
2. Hexotopsle o0mue cBOHCTBAa KAHOHUYECKOTO PaclpeieiieHNs U €ro CBsA3b ¢ MUKPOKaHOHUYECKOM
pacpeneneHueM.
3. Teopema 0 paBHOMEPHOM pacIpeeIeHUN KHHETHYECKOHM HSHEpPIUu MO CTEMEeHSIM CBOOOABI U
TEOPEMBI O BUPHAJIE.
4. TemnnoemkocTh TBepAbIX Ten. Kiaccuueckast 1 KBaHTOBas TEOPHSI TEIUNIOEMKOCTEH KPUCTAJIOB.
5. Teopuss wuneanpHbix rasoB. Kilaccuueckass QyHKUMS pacnpenesieHus HAEeaJbHOro rasa.
IIPOCTPAHCTBO U YNCIIA 3AII0OTHEHHUS.
6. CraTucTHKa KBaHTOBBIX cucTeM. [IpuioxeHue cTaTUCTHKY bo3e-DiiHmmTeliHa K (OTOHHOMY Tas3y.

IIpakTHYecKHe 3aHATHS.
3amaun 1o Kypcy craT. PU3NUKH:
1. Tloka3atb, yTo AuddepeHnaIbHOe BIpaKEHUE I 3JeMEHTapHOUW pabOoThl HE SIBIISETCS MOJHBIM
g depeHnnanoMm Kakoi — 160 GyHKINU mapaMeTpOB COCTOSTHUS CUCTEMBI.
2. Jlokaszarb, 4TO Ui BCSAKOW cpeaHeil 000OmeHHOW cHiibl Aj COOTBETCTBEHHOW COMPSKEHHOMY
BHEIIIHEMY ITapaMeTpy &, UMEET MECTO TOXKIECTBO

2)(2)(5)

3. YCTaHOBUTH CBS3b MEXKIYy TEPMUICCKUMHU KOIDDUITEHTaMHU

1 [av)_ 1 (av} 1 (ap]
o=\ 2B = fr=—| =]
v, laT v, op p, LoT

I1€ Vo, Po-COOTBETCTBEHHO CpEIHMH 00beM U CpeAHee [JaBlE€HUE B  IPOU3BOJILHOU
TEPMOAMHAMUYECKON CUCTEME.



4. Jlns uaeanpHOro rasza pv=0, Cy=const moay4uts ypaBHeHHE agnadatsl p=p(V).

5. Iloka3zaTh, yTo JUIsl HAEAIBHOTO Tra3a pv=0 yzaenpHas TemioeMKocTb Cp=Cy+1.

6. Omnpenemurp KIIJI TermoBod MammHBl paboTarolmed MO MHUKIY, MEPECEUYCHHBIX IO IHKITY,
COCTOSIIIMX X JIBYX U30TepM O=01 1 ©=0, nepeceueHHbIX IBYMs aJnadaTaMu.

7. Tlokazate, uto KIIJ[ TemmoBoro paBuratenss He MoxkeT mpesbimarh KIIJ[ mumkna Kapho,
paboTaromiero B TOM ke AHAara3oHe TEMIIEPATyp.

8. Ilonaras, 4To MaBieHHE PABHOBECHOTO HM3IYYEHHsI P PAaBHO TPETHU IUIOTHOCTU ero sHepruum U=
E/V, nony4uts TemnepatypHyto 3aBucumocts U= U(®).

9. Cuuras ds=1/0(dE+pdv) momusiM auddepeHimraioM B nepeMeHHbIx (O, V), BIpasuTh BEINYHHY

0
o 4yepes ypaBHEHUE cocTosiHus p=p(0, V).

N Je
10. Vka3aTh ycCIOBHUS, TpPU KOTOPHIX PABHOBECHOE COCTOSIHUE CHCTEMBI COOTBETCTBYET
MaKCUMAaJIbHOMY 3HAYCHHIO SHTPOIINH.
11. Vka3aThb ycCIOBHS, TPU KOTOPHIX PABHOBECHOE COCTOSIHME CHCTEMBI COOTBETCTBYET
MUHHMAaJIbHOMY 3HAYEHUIO CBOOOIHON SHEPTHUH.
12. Buytpennss sHepruss U enuHUIBI 00beMa ra3a sBISCTCS (QYHKIMEH TOIBKO ®, a ypaBHEHHE

u(®)

COCTOSIHMSI Ta3a UMEET BUJ p = —5 Onpenenuts pyHKIIMOHATBHYIO hopmy U(G).
13. BpIBecTH BhIpask€HHUE IS SHTPOIIUHU MICATBHOTO Ta3a IS CIy4asi, KOTa yAelbHas TEIIOEMKOCTh

npu moctosiEoM o6beme C, = C,° = const.

14. Jlns ra3a 3agaHbl COOTHOIIICHUS:

ou
a) pv = f(®)uo6)| — | =0.
oV Jg
[Tokazate, uto f(®) uMeeT cMbICa aOCOIIOTHOW TemIepaTyphl. 31ech ©O- Temneparypa B HEKOTOPOH
MIPOU3BOJILHON TEMIIEPATyPHOIl HIKaJle, p- 1aBleHue, V-00beM U U- BHYTPEHHSISI SHEPT U
15. Metonom 1ukII0B HallTH 3aBUCUMOCTH DJ]C raipBaHUYECKOTO JIEMEHTA OT TEMITepaTyphI.

Crarucruyeckasi pu3uKa.
1. Haiitu qucnepcuto (KZ) IIPY PaBHOMEPHOM PACIpPECIICHUN BEIUYMHBI X B MHTEPBAJIC a U B.
2. Boruncaute sikoOuaH npeodbpazoBanus [l OT JeKapTOBBIX KOOPAUHAT K c(HepUUECKUM.
3. TomyuuTh BBIpaKeHHE [UIS BEPOSTHOCTH. HaWTH TrapMOHHMYECKH KOJICONIONIYIOCS TOYKY B
omnpezeIeHHOM uHTepBasie dX Ha nuHuK. [TokasaTsk, 4TO (A —A XB -B ) = AB— AB.
4. OmnpenenuTb CPEIHIOI CKOPOCTh MOJIEKYJ BOJOPOAA, a30Ta, Kuciaopoaa npu 273K.
5. OmpenenuTb CKOPOCTb, COOTBETCTBYIOIIYKD MAaKCHUMyMy IUIOTHOCTH DPACHpEleNIeHUs JIs
BOJIOPOJIa U TeNus, eciiu TeMieparypa pasHa 273K. OTHocuTenbHas MOJIEKYJIIPHAs Macca BOAOPOAa U
renus paBHa cootBeTcTBeHHo M, =2,016 u M, =4,003.

6. TlocTpouTh (ha30BYIO TPACKTOPHIO JIJISI CBOOOJIHO MTAIAIOIICH YaCTHIIHI.

7. TloaTBepauTs Teopemy JIMyBUILIS JIsl MATEPHATILHON TOUKH, TBUKYIIEHCS 10 MHEPIIUU.

8. TMoctpouth Pa30BYIO TPACKTOPHIO LTSI YACTHIIBI, TBYDKYIIEHCS 110 HHEPIINH.

9. Omnpenenuts U HAYEPTUTH PA30BYIO TPACKTOPHUIO A7 PUINIECKOTO MASTHUKA MAcChl M, MOMEHT
UHEpLUU KOTOPOro paseH J u mpuBeleHHas umHa L ans ciywas Hy > 2mgL, rae Ho- HauanmbHas

OHEPIUA MassTHHKA.
10. OnpenenuTh HOPMHPOBOYHBIN JICTHTENb Q(E) MUKpPOKAaHOHMYECKOTO pacnpeseneHus [ 'ndbca

IJISL CUCTEMBI, COCTOsAIIEH U3 COBOKYNHOCTH N- 4acTHIl HA€aIbHOTO OJHOATOMHOTO rasa.
11. Ucnonb3ys kaHoHM4Yeckoe pacrpezeneHue ['mbOca, momyuuTs pacnpenenenne Makcpenga Kak
BEPOSTHOCTH TOT0, YTO CKOPOCTh JIFOO0I YaCTUIIBI 3aJaAHHOM CUCTEMBI JISKUT B HHTEpBaIax

[v,.0, +do,] [vy,uy + dvyJ, [v,,0, +dov,]
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12. Wcnonb3ys pacnpenenenue [mbO0Oca, HaAWTH ISl MACATBHOTO ra3a, HACBIIIEHHOTO BO BHEIIIHEE
noTeHnuaibHoe cwioBoe moie U(X, y, Z), BEpOSITHOCTh TOTO, YTO KOOPJAUHATHI 000N YacTHUIIBI ra3a
OynyT JexaTh B HHTEPBAJIAX

[x, x,+dx] [y, y,+dy] [z,z + dz]
13. Tloka3aTp 4TO KaHOHMYECKOE pacmpezeneHue ['mb0Oca s CUCTEM ¢ O4YeHb OOJBIIMM YHUCIOM
gactull (mpu N — 00), mepexoauT B MUKPOKaHOHUYECKOE.
14. Tloka3atb, 4TO 1 pPaBHOBECHOM KJIACCUUYECKONW HEPENIATUBUCTCKOM CUCTEMBI CpEAHSI

3
KHHCTHYCCKAd SHCPrus 4aCTUllbl paBHA E@

15. OHpe,I[eJ'II/ITI) Cp€AHEC YHCIIO YacCTUl[ HMACAJIBHOI'O0 KIAaCCHYECKOI'0 rasa, ImnaJgaromux 3a 1CM2
CTCHKHM.
oH . oH

——=r—=0u
oP, or,

16. Ucxons u3 ypaBHenuit ['n60ca 11 Ki1acCH4ecKol CHCTEMBI, II0Ka3aTh, YTO P,
IIPOBECTU IIPUMEPBI ITUX COOTHOLLIEHUM.

17. Ins BoeipoxnaeHHoro (®=0) wuneanpHoro ®epmu- rasa ONpPEAENIUTb T'PAHUYHBIE 3HAUCHUS
MMITYJIbCA U SHEPTUU YACTHULL.

18. Jlns wmaeallbHOTO HEPENSATHBHCTCKOTO bo3e-raza ompenenuth TOuky ®p Hadama bose-
KOHJICHCALIHH.

19. ompenenuTe mMapaMarHUTHYIO BOCIPHUHMYHBOCTh wHaeambHOro @epmmu-rasa, CBS3aHHYIO C
HQJIMYMEM Y €ro YacTULl COOCTBEHHOIO MarHUTHOI'O MOMEHTA.

1. MWcxonsa u3 ypaBHenus DitHmteiiHa-Dokepa-Ilnanka, onpeaenuTs CpeaHUil KBaApaT CMEIICHUs
OpOYHOBCKOI YaCTHUIIBI, HAXOSIICHCS B T1OJI€ CHIIBI TSDKECTH.

2. Yactuusl 1udyHAUPYIOT B CTAIMOHAPHOM PEXHME UYepe3 OJHOMEPHBIN MOTEHIIUAIbHBINA Oapbep
U(x). HaifTi mioTHOCTH MOTOKA YaCTHII, €CJIM WU3BECTHA TUIOTHOCTH YKCJIa YACTHI] B CEUCHHSIX X1 U X2.
3. Jlerkuii MasTHUK COBEpIIAeT ciayd4aiHble KojJeOaHus MoJ ACHCTBUEM YIapOB MOJIEKYJ BO3JyXa.
Jlnuna mastHEKA L, Macca m, ciydaifHEI yroa oTKIOHeHHs OT BepTukamu ¢. Haiitm <¢?> u <¢*>,
CUMTasl CPEJHUE OTKIOHEHUSI MaITHUKA MaJIbIMU.

4. Haiitn cpenHekBaApaTUUHYIO (IIYKTYalUIO TUIOJIBHOIO MOMEHTA ra3a, COCTOSILEro U3 KECTKHX
BJIEKTPUYECKUX JTUTIOJIEH.

IIpuMepHast TemaTHKa 3aaHUM

1. 3aganue Ha pacueT KPUTUUYECKUX TTapaMeTpoB raza Ban-nep-Baanbca.
2. AHaiu3 TepMOJIMHAMUYECKHUX MTPOLIECCOB

3. Pacuer TepmonnHaMuueckuX PyHKIIUN UCATHHOTO ra3a

4. AHanu3 CTaTUCTUYECKUX pacIpeeICHUH.

5. TepmoiMHaAMMKa HEWJICANbHBIX Ta30B.

Pedeparsl mo AuCHUIUIMHE MPEANOJNIaraloT aHAIM3 JIMTEPATypPhl MO TPEIJIOKCHHOW TEMaTUKH U
MIPEJICTABJICHHE MaTepHalioB A 00Iero oOCykaeHus Ijisg Oojiee MOJHOTO OXBaTa Marepuana u
OTpabOTKH HABBIKOB IMMOCTAHOBKH MCCIIEOBATEIILCKUX 3aJTaHUH.

IIpumepHas TemaTuka pedeparos:

1. Teopema Llepmeno-ITyankape. [lapagokc Bo3Bpara

2. CTaTUCTUYECKUN CMBICT OCHOBHBIX MOJIOKEHUM TEPMOJAMHAMUKU

3. Cratuctuka ®epmu-/lupaka u ee mpUIIOKEHUS

4. BepossTHOCT U QYHKIIHS pACIIPEEICHUS B KIIACCUYECKON CTATHCTHUKE.
5. Teopema JInyBuis.

6. MaTtpuia IioTHOCTH B KJITACCUYECKOM CTaTHUCTHKE.
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7.

TepMoguHaMHUYECKOE€ pPABHOBECHME C MOJICKYJISIPHOM TOUYKM 3peHHs MUKPOKaHOHHUYECKOE

pacripenienenue u 001acTh €ro MpUMEHEHHS
8. Kanonuueckoe pacripenenenue. [I[puMeHeHnE KITACCUYECKOM CTATHCTUKHU K MICATBHOMY Tra3y.
9. Pacnipenenenune Maxkcseiia — bonblimana.

10.

PeanpHEIN Ta3 1 KJ1accudecKkas CTaTUCTUUECKast (1)I/I3I/IK8,

11. Cucremsl ¢ nepeMEHHBIM YHUCIIOM YaCTHII

12.

CraTucTUUeCcKOe TOJIKOBAaHHME 3aKOHAa BO3paCTaHHA SHTPOIIMKU H O6paTI/IMOCTI/I/ HeO6paTI/IMOCTI/I

TCPMOAUHAMHUYCCKUX ITPOLICCCOB.

13.
14.

15

[TonsiTre TeMnepaTypsl ¢ MO3ULUN CTATUCTUYECKON (DU3HUKH.
CratucTuueckuil NoIX0/1 K TeIUIOBBIM MalllMHAM U LIUKJIaM.

. Teopema Hepucra 16. UneanbHbie rassi.
17.
18.
19.
20.
21.

Cratuctuka boze-Diinmreiina. neansHbiii 603e-ras.

Craructuka ®epmu-/lupaka. UneansHbiil ppemu-ras.

Craructuka bonbivana. MaeanbHblil KilacCHYECKUI ra3.

I"a3p1 U3 6030HOB U PepMUOHOB. DIYKTyaIlH U U3MEPUTEIbHBIE TPHUOOPHI.
[Ipunnun bonprmana

22. MounekyJIpHO€E paccestHue CBeTa

23.

RRO©oo N ORWNE

0.
1.
12.
13.
14.

bpoyHoBCKO€E nBUXKEHHE

KoHTpoJIbHBIE BOIIPOCHIL.

OCHOBHBIE TIOHSTHS TEOPUU BEPOSITHOCTH.
BeposiTHOCTB Kak unco.

CrnyyaitHasi BeTUYHHA.

CnoxxeHue BepOATHOCTEN.

VYcnoBue HOPMUPOBKH.

YMHOKEHUE BEPOATHOCTEMN.
buHoMuHaIBHOE pacnpenesieHue.

Cpennue 3HaueHus.

VYknonenue ot cpenHux. Jucnepcus.
Koppensanus.

HepasencrBo YeOnlmiena.

3aKoH OONBIINX YHCET.

Cpennue oT PyHKIIUN CITy4yalHbIX BEJIMYHH.
OcHOBHBIE  TIPEACTABICHHUS  KJIACCUYECKOW  CTaTUCTHYEeCKOW  (Qu3uku. HeBo3MOXKHOCTH

OCICIOBATCIBHOT'O MEXaAHNYCCKOI'O OITMCAHUA (1)I/ISI/I‘I€CKI/IX CUCTEM MHOTI'MX YaCTHUII.

15.

MaKpOCKOHI/I‘-ICCKOC U MHKPOCKOIMHNYCCKOC OIMMUCAHUC CUCTCMBbI B TCPMOAWHAMHUYCCKOM

PaBHOBECHUH.

16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217.
28.
29.

KaHnonunueckue ypaBHeHHs UM ypaBHEHMsI [ aMMIIbTOHA.
Wurerpansr neuxkenus. Ckooku Ilyaccona.

da30BO€ MPOCTPAHCTBO.

Pacuer (a3oBoii TpaekTOpUM rapMOHUYECKOTO OCIMILISATOPA.

OnemeHT (pa3oBoro oorema. BeposTHOCTh HaX0XIEHUS CUCTEMBI B (Pa30BOM MTPOCTPAHCTBE.
Teopema JInyBuus.

Makpockonuyeckre BeTMYUHBI, Kak (a3oBble cpeHue. Iproudeckas rumnoresa.
CranuonapHsie GyHKUINU paciipeneiaeHus. MUKpOKaHOHMUYECKOE pacipe/iesieHue.
Kanonnueckoe pacnpenenenue I'n60ca.

CBolicTBa KAHOHMYECKOTO PaCIpeIeTICHHUS.

DU3NYECKUI1 CMBICI TAPAMETPOB KAHOHUYECKOTO PACIPEEIICHUS.
Pacnpenenenne Makcgeia-bosnbimana.

Bosnbioe kanHonuueckoe pacrpenenenue ['mooea.

OHTPOIUSA U €€ CBS3b C BEPOSTHOCTBIO COCTOSHUA.
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30. OcHOBBI KBAaHTOBOM CTAaTHCTUKU. KBaHTOBBIE CUCTEMEI U KX CBOMCTBA.
31. Omnucanue KBaHTOBBIX CHCTEM.

32. IlpuMeHeHHe CTaTUCTUYECKOTO METO1a K KBAHTOBBIM CHCTEMaM.

33. Metona siueek boibimana.

34. CTaTHCTHUKH KBaHTOBBIX CUCTEM.

35. ComocrasieHre KBAHTOBLIX CTATUCTHK.

Tectpl
Tecr 1
1. C kakum yTBepxkaeHUEeM Bbl corniacHbl?
1) uem OostbIlIe YWICHOB KOJIJICKTHBA MOJIEKYJI, TEM TOYHEE CTAaTUCTUYECKHE NPEICKa3aHMs;
2) 4eM MEeHbIIIE WIEHOB KOJJICKTHBA MOJIEKYJI, TEM TOYHEE CTaTUCTUYECKHE IIPECKa3aHMs;
3) gem OoJIbIIIe YIICHOB KOJUIEKTHBA MOJIEKYJI, TEM MEHEE TOUHBI CTATUCTHYECKHUE MPEICKA3aHuUs;
4) cTaTUCTHYECKUE 3aKOHOMEPHOCTH TEPSIOT CMBICI MPHU Mepexosie K CUcTeMaM C OOJIbIIUM YHUCIOM
YacTHILL;
5) TOYHOCTb CTATUCTHUUECKUX MPECKa3aHUI HE 3aBUCUT OT YMCJIA YICHOB KOJUIEKTHBA MOJIEKYI.
2. Kakoe yTBepKIeHHE SBISETCS ONpeneneHneM GpryKkryarmmn?
1) OTKJIOHEHHE OT CPEHET0 KBaIPaTUYHOI0 3HAYCHUS Ha3bIBAeTCs (PIIyKTyallew;
2) OTKJIOHEHHE OT HanboJiee BEpOATHOTO 3HAYCHHUS HA3bIBACTCS (DIyKTYyaInen;
3) OTKJIOHEHHE OT CPEAHEr0 3HAYECHUs Ha3bIBaeTCs (DIyKTyaluen;
4) OTKIIOHEHHE OT MAaKCUMAJILHOTO 3HAYCHUS Ha3bIBaeTCs (DIyKTyalnen;
5) OTKJIOHEHHE OT MUHUMAJIbHOTO 3HAUCHMsI Ha3bIBAETCS (PIyKTyalHeH.
3. YTo Takoe CTaTUCTUYECKUI BEC UM TEPMOJIUHAMUYECKAs! BEPOSTHOCTD?
1) 4ncio pa3aMyHbBIX MUKPOCOCTOSIHUM, COOTBETCTBYIOLIMX JJaHHOMY MaKpOCOCTOSIHUIO;
2) 4KiCII0 pa3IUYHbIX MAaKPOCOCTOSIHUM, COOTBETCTBYIOIINX IaHHOMY MUKPOCOCTOSIHUIO;
3) 4ucIio pa3IMYHBIX MUKPOCOCTOSIHUN, COOTBETCTBYIOIIMX Pa3IMYHBIM MaKPOCOCTOSHUSIM;
4) 4Kcno pa3aIUYHbIX MAaKPOCOCTOSIHUM, COOTBETCTBYIOIIUX Pa3INYHBIM MUKPOCOCTOSHUSIM;
5) 3T0 TO ke, YTO U MaTeMaTH4eCcKasi BEPOSITHOCTD.
4. JlaiiTe onpeiesieHue paBHOBECHOTO COCTOSTHUS.
1) MakpocoCTOsIHIE, KOTOPOE HE UMEET TEHICHIIMN K U3MEHEHUIO C TEYEHUEM BPEMEHH;
2) MakpOCOCTOSIHUE, KOTOPOE UMEET TEHEHINIO K N3MEHEHHUIO C TEUEHHUEM BPEMEHH;
3) MUKpPOCOCTOSIHIE, KOTOPOE HE UMEET TeHJCHIIUU K U3MEHEHUIO C TeUEHUEM BPEMEHU;
MHUKPOCOCTOSIHHE, KOTOPOE UMEET TEHJCHIINIO K U3MEHEHUIO C TEUEHUEM BPEMEHU;
5) nmo6oe MaKpOCOCTOSHUE.
5. Kak cBsi3aHa »HTpOIHUS CO CTATUCTUYECKUM BeCoOM?
1) sHTpONUS MPOIOPIIMOHAIbHA CTATUCTUYECKOMY BECY;
2) sHTpONUS NPONOPIHOHATbHA JIOTapU(PMy CTATUCTUYECKOTO BECa;
3) sHTpONHs 0OpPaTHO MPOMOPIIMOHAIBHA JIOTapU(My CTATUCTHYECKOTO BECa;
4) sHTpONUS NPONOPIHOHATbHA KBaApaTy CTATUCTUYECKOTO BECa;
5) 3HTpONUs MPONOPIHOHANIEHA K0y CTaTUCTUYECKOTO Beca.
6. Kakas u3 Tpéx xapaKkTepHBIX CKOpOCTel OoJIbIIIe:
1) cpenuss;
2) cpenHsis KBaJApaTUudHas,
3) Haubosee BeposTHAS;
4) oHM BCe paBHBI;
5) uX Henb3s CPaBHUBATD.
7. Bo1OpaTh NpaBUIIbHOE YTBEPKACHHE
1) mMakcuMyMm KpuBOW pacnpeneneHuss MakcBemia MO CKOPOCTSM IpU YBEJIWYEHUM TEMIIEpaTypbl
CMeELIAeTCsl BIPaBO U HanboJiee BEpOATHAs! CKOPOCTh YBEJINIUBAETCS;
2) MakcUMyM KpHUBOW pacnpezeneHuss MakcBemia 1o CKOPOCTSM IIPH YBEIMUYEHUU TEMIIEpaTyphbl
CMeEILIAeTCs BIEBO U HanboJiee BEpOATHAs CKOPOCTh YBEIUYMBAETCS;
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3) mMakcuMyM KpHUBOW pacrpeaeneHuss MakcBemia MO CKOPOCTSM MpU YBEIWYEHHH TEMIIEpaTypbl
CMeEIIaeTCsl BIPABO U HanboJiee BepOATHAS CKOPOCTh YMEHBIIIACTCS,

MaKCHUMyM KpHUBOW pacrpeaencHusi MakcBeijia 10 CKOpPOCTSM IPH YBEIMUYEHUU TEeMIIepaTyphbl
CMEIIaeTCs BICBO U HanboJiee BepOATHAS CKOPOCTh YMEHBIIACTCS,

5) MakcuMyM KpHUBO# pacripeaeneHus MakcBesuia Mo CKOpPOCTSIM MpPH YBEITHYEHUU TEMIIEpPaTyphl HE
W3MEHSIETCHI.

8. Uemy paBHa cpeAHsisl SHEPT U MMOCTYNATEIBHOTO IBH)KEHUS MOJIEKYJIbI HI€aTbHOIO ra3a?

1) xT-

2)(12)x T;

3) 32)x T;

4)2x T,

5) 3xT.

9. Kak naBneHue ueanbHOro rasa Inpu JaHHOM TeMIlepaType CBA3aHO ¢ KOHIICHTpAIe MOIeKyn?

1) oOpaTHO IPONOPITMOHATFHO KOHIIEHTPAIIUU €T0 MOJICKYJT;

2) mpsIMO MPOIOPLIMOHAIIEHO KOHIIEHTPAIMK €r0 MOJIEKYJT,

3) paBHO KOHIIEHTpAIIUU €T0 MOJIEKYJI;

4) U3MEHsIeTCA M0 SKCIIOHEHIMAIbHOMY 3aKOHY;

5) u3MeHseTcs Mo 3aKOHY CHUHYCA.

10. Ckonbko crerneHeil cBo0O0IbI 1 UMEET OJJHOATOMHAs MOJIeKyia?

1) 3 noctynarenbHble U 3 BpalaTeIbHBIE,

2) 3 BpamiarenbHbIC;

3) 3 konebarenbHBIC;

4) 3 mocTymnarenbHbIe U 2 BpallaTelbHbIC,

5) 3 noctynartenbHBbIE.

11. 3anucats 6apoMeTrpuueckyto hopmMyity. 31ech TO - Macca MOJIEKYJIbl, M- MOJIsipHast Macca.

1) p = po-exp(-5mogh/KT);

2) p = Po-exp(~mogh/RT);

3) p = p(yexp(-Mgh/kT);

P =po-Qxp(-Mgh/RT);

5) p =po-exp(-2Mgh/RT).

12. Vposenr depmu mpeactaBisieT coOONW HHEPreTHUECKHUM YPOBEHb, BEPOATHOCTH 3aMOTHEHUS
KOTOPOT'O paBHA

1) 1/8;

2) 1/4;

3) 1/3;

4) 2/3;

5) 1/2.

Tect 2

1. Kak cBsi3aHO OTHOCHTENHHOE OTKJIOHEHHE HAOII0aeMOM (PU3NUECKON BETMYUHBI C YHCIOM YaCTHII
N B cucreme?

1) mpsiMO IPOMOPLUOHAIIEHO

2) 00paTHO NPOMOPLHUOHATBHO;

3) obpatHo npornoprroHansHo N;

4) npsiMo niportopioHaIBEHO N;

5) npsimo miportopimoHaTsHO N2.

2. KakoBa CBsI3b MEXIY PAaBHOBECHBIM COCTOSIHUEM H30JMPOBAHHOW CHCTEMBbl M CTATHCTUYECKHM
BecoM?

1) paBHOBECHOE COCTOSIHHME H30JIMPOBAHHOW CHCTEMBI 3TO TAaKO€ COCTOSHHE, CTaTUCTHUYECKHH BeC
KOTOPOTr0 MUHHUMAJICH;

2) paBHOBECHOE COCTOSIHHE HM30JMPOBAHHOW CHCTEMBI 3TO TaKOE COCTOSHUE, CTAaTUCTHYECKUI Bec
KOTOpPOTO MaKCHUMAJICH;
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3) paBHOBECHOE COCTOSIHUE H30JINPOBAHHOM CHUCTEMBI 3TO TAKOE COCTOSHHE, CTaTUCTHUYECKHH BecC
KoToporo paseH 0;

4) paBHOBECHOE COCTOSIHHE W30JMPOBAHHOW CHCTEMBI 3TO TaKOE COCTOSHUE, CTAaTUCTHYECKUI Bec
KOTOpOTO paBeH 1;

5) HeT CBSI3U MEXKAY PaBHOBECHBIM COCTOSIHUEM M30JIMPOBAHHON CUCTEMBI U CTATUCTUYECKHM BECOM.
3. 3a c4€T Yero MOXKEeT U3MEHUTHCSI BHYTPEHHSISI SHEPTUsl CUCTEMBI?

1) ToybKO 3a CYET OOMEHA TEIIOM;

2) TOJIBKO 3a CYET COBEPIIEHUS padOThI;

3) TONIBKO 3a CUET U3MEHEHMsI YKCIIa YacTULl B CUCTEME;

4) 3a cu€t oOMeHa TeIUIOM, COBEPIICHHUS paOOTHI M 32 CYET U3MEHEHHUS YHCIIA YaCTHI] B CUCTEME;

5) 3a cu€tr oOMeHa TeIuIOM U 3a CUET U3MEHEHUS YUClla YAaCTUL B CUCTEME.

4. BeiOepure nmpaBUWIbHOE YTBEPKIACHHUE.

1) SHTpONUS CUCTEMBI, HaXOAALIEeHCsS B pPABHOBECHOM COCTOSIHUM, MUHUMAJIbHA;

2) BHTPONUS CUCTEMBI, HAXO/AIIEHCS B pABHOBECHOM COCTOSIHUM, MAaKCUMaJIbHa;

3) 3HTpONUS CUCTEMBI, HAXOALIEHCs B HEPAaBHOBECHOM COCTOSIHUM, MAaKCUMAJIbHA;

4) SHTpONUS CUCTEMBI, HAXO/AIIEHCA B HEPABHOBECHOM COCTOSIHUM, MUHUMAJIbHA;

5) 3HTPONMS CUCTEMBI, HaXOAsALIeHCs B JIFOOOM COCTOSIHUU, MAaKCHMAJIbHA.

5. Kakas u3 Tpéx XxapakTepHbIX CKOPOCTEH MEHBIIIE:

1) cpennss;

2) cpenHssa KBaJpaTUyYHAas;

3) Haubosiee BeposTHAS,

4) oHM BCe paBHBI;

5) uX Heb3s CPaBHUBATD.

6. MOXHO 1M CYHTaTh, YTO CPEIHHE SHEPTHH TOCTYNATEIHHOTO ABMOKCHHS OJHON MOJIEKYIBI JJIs
rejusi U a30Ta OJIMHAKOBBI IIPH OHOM U TOH ke Temnepatype?

1) Ma;

2) Her;

3) st renust OoJIbIIe;

4) nns a3ota OOJIBIIIE;

5) uX Helb3s CPABHUBAT.

7. CkonbKo cTerneHei cBo00 bl UMEET ABYXaTOMHAsl MOJIEKYJIa ¢ )KECTKOM CBA3bIO?

1) 3 mocTynarenbHBbIE;

2) 3 BpamjatensHbIE;

3) 3 xosnebaTenbHEIE,;

4) 3 moctymnatesbHbIe U 2 BpaIlaTelIbHBIE;

5) 3 noctynarenabHbIe U 3 BpallaTeabHbIE.

8. YposeHnb @epMH COOTBETCTBYET

1) MakcuMaIbHON SHEPTUH, KOTOPOI MOXKET 00J1a1aTh FIEKTPOH MpU aOCOIIOTHOM HYJIE;

2) MUHHMAJIbHOW SHEPTHHU, KOTOPOH MOXET 00J1a/IaTh JIEKTPOH MPH a0COIIOTHOM HYJIE;

3) MakCUMaIbHOM SHEPTUH, KOTOPO MOKET 00J1a71aTh JIEKTPOH MIPH JIFOO0H TeMIiepaType;

4) MUHMMaJIBHOM SHEPTHU, KOTOPOH MOKET 00J1a/1aTh 3JEKTPOH IpH 1000 TemIeparype;

5) MakcuManbHON PHEPTHH, KOTOPOI MOXKET 00J1aAaTh AIEKTPOH MpHU TeMIepaType, OoJbLIei HyIs.
9. Onpenenuts ¢pynkimio pacnpenenenus Gepmu-Aupaka npu TO 0 g 37eKTpoHA, HAXOAAIIETOCT
Ha ypoBHe Pepmu.

1) 1;

2) 1/2;

3) 1/4,

4) 1/6;

5) 1/8.

Tect 3
1. Kakue mapameTpbl Ha3bIBaIOTCS MAKPOCKOTMYSCKHMH WM TEPMOTUHAMUYCSCKHMH !
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1) mapaMeTpbl, OMUCHIBAIOIINE CUCTEMY B LIETIOM;

2) MUKpPOCKOIIMUYECKHE TapaMeTpbl aTOMOB;

3) KOOpAMHATHI ATOMOB;

4) CKOpOCTH aTOMOB;

5) sHepruu MEeKaTOMHOTO B3aUMOICHCTBHUS.

2. Yro Takoe CTaTUCTHUYECKUN METO/] ONMCAHUS CUCTEM MHOTHUX YaCTHIL?

1) MeTox onucaHus CUCTEMBI B LIEJIOM, HE MHTEPECYIOLIUIICS BHYTPEHHUMHU aTOMHBIMU ME€XaHHU3MaMHU
(u3MYECKUX MPOLECCOB W HE NPUHUMAMIIMKA BO BHUMAHHE BHYTPEHHIOK CTPYKTYPY CHCTEM,
CUMTAIOIIUH JIFOOYI0 CUCTEMY IO CYIIECTBY CILIOIIHOM Cpeoi;

2) MeToJ] ONHUCAHWs CBOWCTB CHUCTEMBI, 3alMCHIBAsl YpaBHEHHWE JBIDKCHUS JUIS KaXKJIOr0 aromMa B
CUCTEME;

3) MeTon omnucaHWS CHUCTEM, VYYHUTHIBAIONIMN WX AaTOMHYI CTPYKTYpPY ¥ BEpOSITHOCTHBIC
pacnpeziesieHuss MUKPOIIapaMeTPOB CUCTEMBI;

4) METO]T OTIMCAHUS TIOBEICHUS CUCTEMBI, HCIIOIB3YsI 3aKOHBI MEXaHUKH,

5) MeToJ, M3y4Yalolluid CBOICTBA MAaKPOCKOMUYECKHX TN M MPOTEKAIOIIMEe B HHUX MPOIECCHl, HE
BJIaBasICh B MUKPOCKOITMYECKYO TIPUPOJTY TEI.

3. CKOIBKO MOJIEKYJI coiepKUTCs B 1 Mone BewecTsa?

1) N=6,02 * 10% monekyu;

2) N=6,02 * 10 mosexy;

3) N=6,02- 10'° monekyur;

4) N= 6,02 * 10% monexy;

5) N= 6,02 « 10%° monekyn;

4. OnpenenuTb CPEAHION apu(PMETUYECKYI0 CKOPOCTh MOJIEKYJT KUCIOPOa MPU

273°K.

1) 1700 m/c;

2) 454 m/c;

3) 425 m/c;

4) 470 m/c;

5) 440 m/c.

5. OTHoleHue cpeaHel apuPpMETHYECKON CKOPOCTH MOJEKYJ HACAIBHOTO Tra3a K WX BEpOSTHOM
CKOPOCTH PaBHO

1) M3;

2) 2,24

3) 3,18;

4) 4,98;

5) 5,16.

6. B 3amasHHOM CTEKISHHOM OajUlOHE 3aKIYEH MOIIb OJIHOATOMHOTO WJEalbHOTO Tra3a IMpu
TepMoauHaMHudeckoi Temrieparype T. Ha CKoIbKO HYXHO TOBBICHTH TEMIIEpaTypy Ta3a, YTOOBI
cpenHsis apudmeTnyeckas CKOpOCTh €ro MOJICKYJ yBennuuinach Ha 1%?

1) AT =0,02 + T;
2)AT=1,02+T;
3) AT =2,02+ T;
4)AT=3,02+T;
5)AT=4,02-T.

7. Kak cmerniaercss MakCUMyM KpHBOW pacmpezaeneHus MakcBeiuia o CKOPOCTSAM IMpH yBETUYEHUH
TeMIlepaTypbl?

1) cmermaercst BIpaso;

2) cMmeriaercs BJIEBO;

3) HE U3MEHSETCS;

4) dyHkuus pacupeneneHuss MakcBenia He IMEET MaKCUMyMa;

5) He 3aBUCHUT OT TEMIIEPaTypPhbl
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8. Kak 3aBucHT cpeqHsisi KBapaTU4YHasi CKOPOCTh MOJIEKYJ MI€aJIbHOTO ra3a OT TEPMOJUHAMUYECKON
TEeMIIEpaTypbl?

1) mponopuroHanbHa KBapaTy TEPMOIMHAMUYECKON TEMIIEPATYyPhI;

2) oOpaTHO MPONOPLHUOHATBHA KBaJPaTHOMY KOPHIO U3 TEPMOJIUHAMUYECKON TEMIIEPATyPHI;
3) nmponopiuoHagbHa TEPMOIMHAMUYECKON TEMIIepaType;

4) 0O6paTHO MPOIOPIIMOHATIFHA TEPMOIMHAMUYECCKON TEMIIEPATYPE;

5) mponopiuoHanbHa KBaJpaTHOMY KOPHIO U3 TEPMOJIMHAMUYECKONU TeMIEepaTyphl.
9. BeiOepuTe npaBUIbHOE YTBEPKACHUE

1) naBieHue yObIBaeT ¢ BHICOTOM TeM ObICTpee, UeM TsKellee Ias3;

2) naBneHue yObIBaET C BHICOTON TEM OBICTpEE, YeM JIeTde Tas;

3) naBiieHue C U3MEHEHHEM BBICOTHI HC U3MEHSIETCS,

4) naBieHUE C U3MEHEHUEM TEMIIEPATyPbl HE U3MEHSETCS;

5) naBiieHue yObIBaeT ¢ BHICOTOM Te€M OBICTpee, UeM BhIIlIe TeMIepaTypa.

10. Camonér netut Ha Beicote 8300 M mpu Temmepatype 3a 6oprom t = 0°C. Haiitu naBieHue Bo3ayxa
3a GopToM camonéra (MoJIApHas Macca Bo3ayxa M = 29 10 3 kr/mons).

1) 100 kI1a;

2) 10xI1a;

3) 73 klla;

4) 35 klla;

5) 89 klla.

11. ®ynxnus pacnpenenenus Oepmu-/{upaka npumeHuma s

1) 9acTHII ¢ TOYIENBIM CITHHOM;

2) 4acTull C IEJIbIM CIIUHOM;

3) yacTuIl C JIFOOBIM CITUHOM;

4) poToHOB;

5) hoHoHOB.

12. ®ynkuus pacnpeaenenus boze-DitHmTeiiHa npuMeHnMa 171

1) 9acTHII ¢ IETBIM HJTH HYJIEBBIM 3HAYCHHUEM CIIHHA;

2) 4acTHI C MOIYLEJBIM CIIMHOM,;

3) gacTHIl C JIFOOBIM CITUHOM;

4) 311eKTPOHOB;

5) IPOTOHOB.

Tecr 4

1. YUto Takoe qTUHAMHUYECKHI METO]] OTIMCAHUSI CUCTEM MHOTHX YaCTHIL?

1) MeTo/1 OTMCaHMs CUCTEMBI B 1IEJIOM, HE MHTEPECYIOIINIICS BHYTPEHHUMU aTOMHBIMU MEXaHU3MaMHU
(¢u3MYECKHUX TMPOLIECCOB W HE NPUHUMAMOIIMKA BO BHUMaHHE BHYTPEHHIOK CTPYKTYPY CHCTEM,
CUHMTAIONTUH JTFOOYIO CUCTEMY IO CYIIECTBY CIUJIOIIHON CPEIoi;

2) MeToJI ONHUCAaHHs CBOWCTB CHUCTEMBI, 3allMChIBasl YpaBHEHHWE MBIDKEHHUS JUIS KaXJIOro aroma B
CUCTEME;

3) MeToA omucaHWS CHUCTEM, VYYHUTHIBAIONIMM WX aTOMHYIO CTPYKTYpY H BEpOSITHOCTHBIC
pacrnpeeneHruss MUKPOIIapaMeTPOB CUCTEMBI,

4) METOJT OTIMCaHUs TTOBEICHUS CUCTEMbBI, OCHOBAHHBIN Ha MCIIOIH30BAaHUH TEOPUU BEPOSATHOCTEI;

5) MeToja, M3yYarouuidi CBOWCTBA MAaKPOCKOMUYECKHWX TEI M MPOTEKAIoNMe B HHUX IMPOIECCHI, HE
BJ/IaBAsSICh B MUKPOCKOIIUYECKYIO MPUPOLY TEI

2. CKOJIbKO MOJIEKYJI CJIeBa U CIIpaBa B COCY/JIE, MBICJIEHHO pa3/IeIEHHOM Ha JIBe

MOJIOBUHBI, B HAaNOO0JIee BEPOATHOM COCTOSIHUH, €CJIA B COCYE BCETO 4 MOJEKYIIbI?

1) 1 u3;

2)0u4;

3)2u2;

4)3ul;

5)4u0.
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3. JaiiTe onpeneneHne HeoOpaTUMOTO TIpolecca.

1) mpouecc, 0OpaTHBII KOTOPOMY BEPOSITEH;

2) mporecc, 00paTHBIM KOTOPOMY HEBO3MOXKEH;

3) mpotiecc, BEpOsITHOCTh KOTOPOro paBHa -14

4) mporecc, BEpOSITHOCT KOTOPOTO PaBHa;

5) Bce mpoIiecchl HeOOpaTUMEIE.

4. BeiObepuTe mpaBUILHOE YTBEPIKICHHE:

1) B COCTOSIHMM TEIUIOBOTO PABHOBECHS JIIOOOH MaKporapaMmeTp CHUCTEMbI M3MEHSETCS ¢ TeUEeHUEM
BpEMEHH;

2) HEpaBHOBECHOE COCTOSIHUE MOXKET ObITh N300paykeHO TOYKOW Ha TUarpaMme;

3) B COCTOSIHUU TEIJIOBOI'O paBHOBECHs JIF000I MakpomapaMeTp CUCTEMbI He U3MEHSIETCS ¢ TeUCHUEM
BpPEMEHU;

4) B paBHOBECHOM COCTOSIHMH XOTs OblI OIMH NapaMeTp He OyJeT UMETh ONpeAeIEHHOTO 3HAaYCHUS;

5) paBHOBECHBIH MPOLIECC HE MOXKET OBITH MPOBEJIEH B OOPATHOM HAlpaBICHUH.

5. Kakue MUKpOYaCTHUIIbI CTPEMSITCS K «yEIUHEHUIO»?

1) dorons! u HOHOHBL

2) 6030HBI;

3) Bce MUKPOYACTHIIbL;

4) HeT TaKuX MUKPOYACTHII;

5) ¢pepMHUOHBL.

6. BoibepuTe npaBuiIbHOE YTBEPKACHUE

1) BBIpOX/I€HHBIE KOJUIEKTHUBBI YaCTUI] MOTYT 00pa30BBIBATHCS U3 KIIACCHYECKHX 0OBEKTOB;

2) BBIPOXKACHHBIE KOJUIEKTHBBI YaCTHII MOTYT OOpa3OBBIBAaTHCS TOJIBKO W3 KBAHTOBOMEXaHHMYECKHX
00BEKTOB;

3) eciiu BBIMOJIHSETCS YCIOBUE HEBBIPOKIECHHOCTH, TO MUKPOOOBEKTHI OYAyT YaCTO BCTPEUATHCS;

4) y KBAaHTOBOMEXaHUYECKHUX 00BEKTOB YHCIIO cocTossHU G Beerna 6eCKOHEYHO OOITBIIOE;

5) y K1accu4ecKUX 0ObEKTOB YUCIO BO3MOXKHBIX COCTOSIHUN G MOXKET ObITh KOHEUHBIM.

7. Paccmorpum onbIT Ileppena no omnpenenenuto uucna Aporagpo. C KakuMu yTBEpKIeHUSMHU Brl
COTJIacHbI?

1) BOCTIONE30BABIINCH UJIEEH pacIipeesieHHs] MOJIEKYJI 110 BeicoTe, [Icppen uccnenoan bpoyHoBckoe
JBM)KEHUE YaCTHUIL;

2) BOCIIOJB30BABIINCH HACCH paclpefesieHns MOJIEKYJl Mo ckopoctsM, [lep- pcH wuccriemoBan
BpoyHOBCKOE IBM)KEHUE YaCTHUIL;

3) BoCHoOJB30BaBIIMCH pacnpeaeneHueM boze-OiinmTeiina, I[leppen wuccienoBan bpoyHoBckoe
JBM)KEHUE YaCTHUIL;

4) BOCMOJB30BABIIMCH HJCEH pacmlpenereHus: MOJICKYJ 10 HuMITyJabcaM, [leppen wucciemoBan
BpoyHOBCKOE IBM)KEHUE YaCTHUI;

5) Bocmomb3oBaBmuCh pacnpeneneaueMm depmu-upaka, Ileppen wuccnenoBanm bpoyHOBCKOE
JIBMDKEHUE YacTHUI]

8. TepmoamHamMu4eckasi TeMmIlepaTrypa HEKOTOPOro rasza yBenmuwiach B 4 paza. Kak m3meHwmioch
3HaueHUE Hanbolee BEPOSTHOU CKOPOCTH?

1) VBenuuunocs B 4 pasa;

2) yMEHBIINJIOCH B 4 pasza;

3) yBeauumiIoch B 2 pasa;

4) yMEHbBIIUIIOCH B 2 pa3a;

5) HEe U3MEHUIIOCH.

9. C xakumu yTBepxkeHUsIMH Bbl cornacHbl?

1) Pabora siBisieTcst pyHKIMEH COCTOSHUSI CUCTEMBI;

2) KOJIMYECTBO TeIIa SIBJISICTCS (PYHKIMEH COCTOSHUS CHCTEMBI;

3) sHTponus ABIseTCs QYHKIIMEH COCTOSHUS CUCTEMBI;

4) sHTpONUS HE ABISIETCS (PYHKLINEH COCTOSHHS CUCTEMBI,

5) BHYTpEHHSIs1 PDHEPTHs HE ABIsAETCS QYHKIUEH COCTOSHUS CUCTEMBI.
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lkana oueHUBaHUs, MOKA3AaTEJM U KPUTEPUH OLEHUBAHUS 00Pa30BaTeJbHBIX Pe3yJbTATOB
o0yuaromerocst

IIxana Iloka3aTesn U KpUTEPUH OLICHUBAHUA
OlLICHMBaHHUHA
S, «OTIINYHO» CryneHToM J1aH NOJHBIN, B JIOTHYECKOM MOCIIE10BAaTEIbHOCTH Pa3BEPHY ThIN

OTBET Ha IIOCTaBJICHHBIN BOIIPOC, I'Zle OH IPOJEMOHCTPUPOBAII 3HAHUS IIPEIMETA B
MOJTHOM 00beMe Y4eOHOU POTrpaMMBbl, JOCTATOYHO ITyOOKO OCMBICITHBAET
JUCLUILIMHY, CAMOCTOSITENIBHO, M UCUYEPIBIBAIOIIE OTBEYAET HA JOIIOIHUTEIbHBIC
BOIIPOCHI, IPUBOAUT COOCTBEHHBIE MPUMEPHI IO POOIEMATHKE TTOCTABICHHOTO
BOIPOCA, eI ITPeUI0KEHHbIe IPAKTHYECKUE 3a1aHus 06€3 OIUOOK.

4, «xopouio» CryneHTOM naH pa3BEpHYTBHIM OTBET HA IIOCTABJIEHHBIM BOIPOC, TJ€ CTYACHT
JE€MOHCTPUPYET 3HAaHUSA, NPUOOPETEHHBbIE HA JIEKIMOHHBIX M CEMHMHAPCKHUX
3aHATHUSAX, & TAKXKE IMOIyYESHHBIE TTOCPEICTBOM M3YyUEHUS 005S3aTEIBHBIX yU4eOHBIX
MaTepuaoB 110 Kypcy, JaeT apryMEHTUPOBAHHBIE OTBETHI, IPUBOJUT IIPUMEDPEI, B
OTBETE NPUCYTCTBYET CBOOOJHOE BIIaICHUE MOHOJIOTMYECKON PEYbIO, JOTMYHOCTh
U TI0CIEN0BAaTENbHOCTh OTBeTa. OJHAKO JOIyCKAeTCsl HETOYHOCTb B OTBETE.
Penmn npeiioykeHHbIe IPAKTUUECKUE 33JaHUs C HEOOJIBIIMMH HETOUHOCTSIMH.

3, «ynoBneTBo- | CTyJE€HTOM JaH OTBET, CBUJETEIIbCTBYIOLUIMII B OCHOBHOM O 3HAaHUU IPOLIECCOB

PUTEIBHO» M3y4aeMol AUCLUMILINHBI, OTINYAIOIIUNCS HEAOCTATOYHON INyOUHOM U MOJTHOTOM
pacKpbITUs  TeMbl, 3HAHUEM  OCHOBHBIX  BONPOCOB  TEOPHUH,  CJ1abO
c(OpMHPOBAHHBIMI HABBIKAMH aHAJH3a SIBJICHHUH, MPOIECCOB, HEIOCTATOYHBIM
YMEHMEM JlaBaTh apryMEHTHPOBaHHbIE OTBETbl W IPUBOJUTH IPUMEDHI,
HEI0CTaTOYHO CBOOOHBIM BJIaJICHHEM MOHOJOTHYECKOW PEUbl0, JIOTUYHOCTBIO U
MOCJIe/I0BAaTENbHOCTBIO OTBETa. JoMmycKkaeTcss HECKOJIBKO OIMOOK B COJEPKAHUU
OTBETA M PELICHUHU TPAKTUYECKHUX 33 IaHHUMN.

2, «HEyAOBIIE- CryneHTOM JaH OTBET, KOTOPBIM COAEPXKUT Pl CEPbE3HBIX HETOYHOCTEH,
TBOPUTEIBHO OOHapy>XMBAIOIIMKA HE3HAHWE TMPOIECCOB HM3y4aeMOW MPEeJAMETHOM 00J1acTu,
OTIUYAIOIIMNACA HErmyOOKMM  PACKpBITHEM TEMbl, HE3HAHHEM OCHOBHBIX
BOIIPOCOB  TEOpPUH, HECHOPMUPOBAHHBIMH HABbIKAMHU aHalM3a SBJICHUH,
MpOLIECCOB, HEYMEHUEM JaBaTh AapTryMEHTUPOBAHHBIE OTBETHI, CJIA0BIM
BJIAJICHUEM  MOHOJIOTMYECKOM  peYbl0,  OTCYTCTBUEM  JIOTUYHOCTH  H
MOCJIeI0BATEIbHOCTH. BBIBO/IBI TOBEPXHOCTHBI. PenieHne npakTHYecKux 3alanuii
HE BBIMOJHEHO. T.€ CTyJIEeHT He CIMOCOOEH OTBETUTHh HA BOMPOCHI JAXKE TMpPH
JIOTIOJTHUTEIbHBIX HABOJSIIMX BOMPOCAaX MpenoaaBaTesl.

ITepeyeHb OCHOBHOM M JONOJTHUTEIBHOH YU4eOHOH JTUTEPATYPBI, HEOOXOAUMOI IJIS1 OCBOCHUS
AMCUUIJIMHBI (MOIYJIs1)

OcHosras:

1. 3agauu mo TepMoOaUHAMUKE, CTATUCTHUECKOH (u3uke u kuHetuueckoit Teopun. . I'. bapceros, U.
JI. Kacatkuna, A. A. I'pekos, 3. I1. Mactpomnac. 2010.

2. KBacaukoB U. A., TepmoauHamuka U craTUCTHuUecKas (u3uka. ToM 1: Teopusi paBHOBECHBIX
CHUCTEM: TepMoJauHaMuKa: yueOHoe mocobue. Jumurpuenko HO. U.  Henunelinas wMexaHuka
crutorHo# cpeabl. M.: ¢pusmariur, 2010.

3. educational resources of the internet - physics. o6pa3zoBaTenbHbIe pecypchl HHTEpHETA - (PU3HKA. ...
- M.: mpoda, 2010. - 352 ¢.)

JononHurenpHas:
1. . Tu66c¢c. Tepmonunamuka. Craructudeckas ¢pusuka. M. 1982.
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2. H.H. boromo6oB. /IluHamuueckue mpoOieMbl B cratuctuueckon ¢usmke. M. 1946. Ilocnennee
nepeusganue- H.H. boronro6os. M30pannbie Tpy sl 1o ctatuctuaeckoit pusuke. M3a-so MI'Y, 1979.
3. FOJI. Knumonrtosuu. Cratuctuueckas pusuka. Hayka. M. 1982.

4. N.A. KBacaukoB. TepmoanHaMuKa B cTaTUCTHYeCKast Gusnka. Teopus paBHOBECHBIX cucTeM. M3-
Bo MI'V, 1991.

5. N.A. KBacaukoB. TepmoauHamMuka u ctatucTuieckas gusuka. Teopus paBHOBECHBIX cucTeM. M3-
Bo MI'V, 1987.

6. JLJ. Jlangay, E.M. JIudpmmun. Teopernueckas ¢usuka T. V. Cratuctudeckas ¢usuka, dacts 1.
Hayxa, M. 1976.

7. EM. JIubmmn, JLIT. [Turaesckuii. Teopetnueckas ¢usmnka T. X. dusnueckas kuHernka. Hayka,
M. 1979.

8. WN.IL bazapos. Tepmoaunnamuka. M. 1976, 1983.

9. W.IL. bazapos, 2.B. I'eBopksan, I1.H. HukomnaeB. HepaBHoBecHass TepmMoauHaMuka U pusnyeckas
knHetuka. M3n-so MI'Y, 1989.

10. Y. Kurens. CraTuctrueckas tepmoanHamuka. Hayka. M. 1977.

11. TII. JlanncOepr. 3amgauu Mo TEPMOAMHAMUYECKOM U cTaTUCTHUECKOH pu3uke. Mup M. 1974.

12. 10.b. Pymep, M.III. PeBkuH. TepmoamHaMuka, craTHCTHYecKas (u3uKa W KuHeThka. Hayka.
1977.

8. [lepeyenn pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTn «UHTEpHET»,
HEe00XOAUMBIX /ISl OCBOCHHS TUCHHUIINHBI (MOLYJIs1)

HNuTepHeT-pecypenbl

1. http://eqworld.ipmnet.ru/ru/library/physics.htm

2. http://mat.net.ua/mat/index-fizika.htm

3. http://ph4s.ru/books_phys.html

DuiekTpoHHbIe pecypcebl Uurl'y

Ne Ccpuika Ha HaunmenoBanue pa3padoTku HJocTynmHocrb
n/ HH(popManOHHBIH B 3JIEKTPOHHOM dopMme
n pecypc
1. | Dnextponnas 6ubnmmoreka | http://www.dlib.eastview.com | Jloctym BO3MOXKEH ¢ JIF000T0
EastView KOMITbIOTEPA, BKIIOUEHHOTO B
YHUBEPCUTETCKYIO CETh
HNarl'y
2. | CrpaBouYHO-TIpaBoOBast http://www.consultant.ru JlocTyI BO3MOXKEH € JIF000T0
cucrema «KoHcynbTanT- KOMITBIOTEPA, BKIFOUEHHOTO B
TUTIOC) YHUBEPCUTETCKYIO CETh
HNarl'y
3. | baza mannbix «Ilommpeny» | http://www.polpred.com JlocTym BO3MOXEH ¢ JTF000T0

KOMIIBKOTEPA, BKJIFOUYEHHOT'O B
YHUBCPCUTCTCKYIO CCTh

HNurl'y
4. | adopmarmonHas http://www.window.edu.ru CB0OOHBIN JOCTYH MO CETH
cucrema «EnnHoe okHO WurepHer.
J0CTyTa K
00pa3zoBaTebHBIM
pecypcamy»
5. | UadopmanmonHas http://www.ecsosman.ru CBOOOHBIN JOCTYTI TIO CETH
cucreMa « JKOHOMHKA. Wnrepner.
Cornonorus.
MeHeKMEHT»
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http://www.dlib.eastview.com/
http://www.consultant.ru/
http://www.polpred.com/
http://www.window.edu.ru/
http://www.ecsosman.ru/

6. | Caiit Bricueit http://www.vak.ed.gov.ru CBOOOIHBII OCTYT 1O CETH
aTTECTAllMOHHOU Hutepner.
KOMHCCHH
7. | B momorip acupaHTam http://www.dis.finansy.ru CBOOOIHBIN JOCTYII IO CETH
HuTepHer.
8. | Elsevier http://www.sciencedirect.com; | JlocTymm BO3MOXEH ¢ JIF000r0

http://www.scopus.com

KOMIIBIOTEPA, BKIIFOYEHHOTO B

YHUBEPCUTETCKYIO CETh
Nurl’'y

9 | KoHCyabTaHT CTyI€HTa http://www.studmedlib.ru JIOCTYyII 10 MHIUBUAYaIbHBIM

CKpETU-KapTaM.

10 | «DnekTpoHHas http://www.biblioclub.ru
OubnuoreyHas cucrema
VHHBepCHTETCKAS

ouommorexa ONLINE»

JlocTyn BO3MOXEH ¢ JTH000T0
KOMIIBIOTEPA, BKIIFOYEHHOTO B
YHUBEPCUTETCKYIO CETh
Nuarl'y

9. IIporpaMmmHoe obecneuyeHue

YuuBepcurer  obecrieyeH  HEOOXOIUMBIM  KOMIUIEKTOM  JIMIEH3UOHHOTO M CBOOOIHO
pacrpoCcTpaHsAeMOro MPOrpaMMHOTO 00ECTICYEHHSI, B TOM YMCIIE OTEYECTBEHHOTO IIPOM3BOJICTBA.
Kaxnpiii oOydvaromuiics B TEYCHHE BCEro Iepuoja OOy4YeHHss OOECIeYeH WHIMBUIYTbHBIM
HEOTPAHMYEHHBIM JIOCTYIIOM K AJICKTPOHHON WH(OPMAIMOHHO-00pa30BaTEeIbHOM Cpejic YHUBEPCUTETA
U3 000 TOYKH, B KOTOPOW HMEETCs JOCTYH K HH()OPMAIMOHHO-TEICKOMMYHUKAIMOHHOW CETH
«HTEepHET» KaK HAa TEPPUTOPUH YHUBEPCHUTETA, TAK U BHE €€.

YHuBepcuteT 00eCneueH CIIeIyOIIMM KOMITICKTOM JTUIICH3MOHHOTO IPOrPaMMHOTO 00ECIICYSHUS.
1. JluuensuoHHOE mporpamMmHoe obecrieueHue, ucrnoiabpzyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusiit kommiekc MMUC “Busyansnas Ctynusa TectupoBaHus’™

1.4. AutuBupycnoe I10 Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cuctema “I'apant”

Hap;my C TpaAUINUOHHBIMU U3OAHUAMHU CTYACHTHI U COTPYAHUKHU UMCIOT BO3BMOXXHOCTE ITOJIB30BAaTHCA
OJICKTPOHHBIMHA ITOJTHOTCKCTOBBIMU Oazamu JaHHBbIX:

Tabnuua 9.1.

Ha3Banue pecypca Cceblaka/nocTyn

OnektpoHHass OubOanoTeka onnaiiH «EmamHoe okHOo K | http://window.edu.ru

00pa30BaTeIbHBIM PECYpPCaM»

«O6pa3oBarenabHbIN pecypc Poccrny http://school-collection.edu.ru

denepanbHblii  00pa3oBaTEbHBIA MOpTAN: yupexaeHus, | http://www.edu.ru —

nporpammel, cranaaptel, BY3e1, Tectel EI'D, A

denepanbHblii LEeHTp HH(MOPMALMOHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -

pecypcoB (PILINOP)

ObC "KOHCVYJIbTAHT CTYIAEHTA".
OMOJIMOTEKAa TEXHUYECKOTO By3a

Onekrponnas | http://polpred.com/news

W3narenscTBO «Jlanby. OnekTpoHHO-OMOMMoTeuHas | http://www.studentlibrary.ru -
cucTeMa

Pycckas BupTyanpHasi OubanoTexa http://rvb.ru —

U3znarenscTBo «JIaHBY. DnexkTponno-6ubroTeunas | http://e.lanbook.com -
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http://www.studmedlib.ru/
http://www.biblioclub.ru/
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cucrema

ExenenenbHuk Hayku W oOpasoBanus IOra Poccum
«AxaneMus»

http://old.rsue.ru/Academy/Archive

s/Index.htm

Hayynas snekTponHas 6ubnmoreka «e-Library»

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

DnexTpoHHO-0nbmmoreuHas cucrema [IPRbooks

http://www.iprbookshop.ru -

DIIEKTPOHHO-CIIPABOYHAsI CHCTEMa JIOKYMEHTOB B cdepe
obpazoBanus «Mupopmmo»

http://www.informio.ru

WNudopmanronno-npasosas cucrema « KOHCYJIbTaHT-TUTIOC»

CereBas BepcuHsi, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOM
cetu Uarl'y

WNudopmannonHo-npaBoas cuctema «["apant»

CerteBas Bepcus, JOCTYIHA CO BCEX
KOMIIBIOTEPOB B  KOPIOPATUBHOM
cetu Unrl'V

OnexkTpoHHO-0nbaHoTeuHast cuctema «lOpaitm»

https://www.biblio-online.ru
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