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O0J1acTh NpUMEHeHus!

@®onpa ouenounsix cpeacts (OOC) — sBusercss 00g3aTeNbHBIM MPUIOKEHHEM K paboueit
porpamme JUCHUILIMHBL «Du3ndeckas KHHETHKa» U 00ecleunBaeT NPOBEPKY OCBOCHHUS TUIAHUPYEMBIX
pe3ysIbTaToB 00y4YeHHUs (KOMIIETEHUUH M WX WHIMKATOPOB) IOCPEICTBOM MEPOIPUATUN TEKyLIEH U
IIPOMEKYTOUHOM aTTECTAllMK MO TUCLUIUIMHE.

esn u 3a1a4u (pOHIA OLIEHOYHBIX CPEICTB

HCHBIO (DOHI[a OILICHOYHBIX CpCIICTB ABIISICTCA yCTaHOBHeHI/Ie COOTBECTCTBUS ypOBHSI IIOATOTOBKH
oOy4Jaroruxcs Tpe0oBaHUAM (eepaIbHOTO rOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTA.

s moctmkeHus mocTaBieHHOW 1enu DOHIOM OLEHOYHBIX CPEJCTB IO JUCIUIIIMHE
«Duznyeckas KHHETUKa» PEHIatoTCs CIASAYIONINE 3a1auu:

— KOHTPOJIb W YIpaBJ€HHWE IPOIIECCOM MPUOOpETEeHUs OO0Yy4arOMMHUCS 3HAHWUW, YMEHHH H
HaBBIKOB MPEyCMOTPEHHBIX B paMKaX JaHHOMW JTUCIHUILIAHEI;

— KOHTPOJIb U OLIEHKA CTENEHU OCBOCHHS KOMIIETEHIIUI MPEeIyCMOTPEHHBIX B paMKax JaHHON
JYCIUILINHEL,

— o0ecrieueHrne COOTBETCTBHSI Pe3yJabTaTOB OOyUeHHUs 3ajadaM Oyaymiei mpodeccHnoHaTbHOMI
NEATEILHOCTH UYepe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX M BHEIPCHUE WHHOBAIIMOHHBIX METOIOB
oOyueHus B o0pasoBaTebHbIN npoiecc B paMkax JTaHHOM TACUMITIIAHEL



1. IlepevyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 110 JUCHHUILINHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH Pe3y/1bTaTaAMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

1.1. B pesynbrate ocBoenus OIl H6akanaBpuaTa 00y4yarouuiicss JOMKEH OBIAIETh CIEAYIOIUMU
pe3yibTaTaMi 00y4eHHs IO IUCHUIUIMHE:

Koo komnemenyuit

Haumenosanue Komnemenuuu

Koo u naumenosanue unoukamopa
00CIUdICCHUS KOMAEmeHWUU

€CTCCTBCHHOHAYYHBIX
AUCHUIUINH, IPUMCHSATH MCTOBI
MaTeMaTHYCCKOIO aHajIn3a u
MOZACIIUPOBAHUS, TCOPETUUCCKOT'O
N SKCIICPUMECHTAJIBLHOI'O
HCCICAOBAaHUs B ITIOCTABJICHHBIX
3agadax

OIlK-1 Croco0eH pemaTh 3a1a4u
npoQeccuonanbHol aearenbHocT, 3-OlMK-1 3uarh GyHpaMeHTaTbHBIE
IPUMEHSST METOIBI 3aKOHBI IPUPOABI U OCHOBHbBIE
MOJICJINPOBAHMS, ¢du3nveckre 1 MaTeMaTHIECKUe
MaTeMaTHYECKOro aHallu3a, 3aKOHBI
OOILEMHKEHEPHBIE U V-OIIK-1 ymeTb npUMEHATh
€CTECTBEHHOHAYUYHbIEC 3HAHUSI ¢bu3nyeckre 3aKOHbI U
MaTeMaTHYeCKUE METOJIbI JUIs
peleHus 3a/1a4 TEOPETUYECKOT0 U
IIPUKJIATHOTO XapaKTepa;
B-OIIK-1 BmageTs HaBEIKAMH
MOJIETTMPOBAHUS, MATEMAaTUYECKOTO
aHaJIM3a, a TAKKEe pellaTh 3a71a4u B
00J1aCTH €CTECTBEHHOHAYYHbIX U
0OIIeNHKEHEPHBIX 3HAHUH.
YKE-1 Cnioco0eH UCToIb30BaTh 3HAHUS | 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHI

C€CTCCTBCHHOHAYYHbBIX NUCHUILJIMH, MCTOIbI
MaATEMAaTHYCCKOIO aHajinu3a u
MOZICIINPOBAHUSA, TCOPETUUCCKOI'O U
SKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHUA

V-VKE-1 ymeTh: UCmonb30BaTh
MaTE€MaTUYeCKHE METO/bl B TEXHUUYECKUX
MIPUJIOKEHUSX, PACCUNTHIBATH OCHOBHBIE
YHUCJIOBBIE XapaKTEPUCTUKHU CIyYalHbIX
BEJIMYMH, peliaTh OCHOBHbIE 3ajjau
MaTE€MaTUYeCKOW CTaTUCTUKH; PelIaTh
TUIIOBBIE paCYETHBIE 3a/1a4U

B-VKE-1 BnageTh: MeTogaMu
MaTeMaTHUYeCKOro aHalIu3a u
MOJICIIUPOBAHUS; METOJIAMU PEILICHUS 3a/1a4
aHaJlM3a U pacyeTa XapaKTepUCTHK
(U3UUECKUX CUCTEM, OCHOBHBIMHU
MPUEMaMHUOOPaOOTKH IKCTIEPUMEHTAIBHBIX
JAHHBIX, METOAaMH PabOTHI C
MPUKJIATHBIMH TIPOTPAMMHBIMA
MIPOJIYKTaMHU




1.2. Smanwt popmuposanus komnemenyuit 6 npoyecce oceoenun OIl baxkanaspuama

KOMIOHEHTbI KOMIETEHLUH, Kak MpaBWwio, (HOPMHUPYIOTCS TMPH H3YYEHHUH HECKOJIBKHX
JUCIUIUIMH, a Takke B HEMaJol CTeNeHH B mpoliecce mpoxoxaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITeNTLHOW paboThl oOyuaromierocs. Beimonunenue u 3ammra BKP sBisroTcst BugoM yueOHOU
NesITeNIbHOCTH, KOTOPBIH 3aBepIIacT Iporecc GOpMUPOBaHUS KOMIIETSHIINH.

Oranbl popMUPOBaHUS KOMIIETEHIIUHU B MTPOIIECCE OCBOSHHSI TUCIIUILIHHBIL:
- HAYaJbHBIN 3Tanm — HA 3TOM JTane (OPMUPYIOTCS 3HAHUEBBIE M WHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIH, OCBaMBAIOTCSA OCHOBHBIE Kareropuu, Qopmupyrorcst Oa3oBbie ymeHus. CTyneHt
BOCIPOU3BOJUT TEPMUHBI, (PAKThl, METO/IbI, IOHATHUS, IPUHIIMIIBI U MIPABUJIA; pelIaeT yueOHbIe 3aauu
o oopasiy;
- OCHOBHOIl d5Tanm — 3HaHMS, YMEHHUS, HaBBIKH, oOOecreurBamoliue (OpMUPOBAHHE KOMIIETEHIIUH,
3HAYUTEIBHO BO3PACTAIOT, HO €IIe HE JOCTUTAI0T MTOTOBBIX 3HAaYeHWH. Ha sToM sTame cTyneHt
OCBaMBaeT aHAJIUTHYECKUE JEHCTBUS C MPEAMETHBIMU 3HAHUSMU [0 JUCHUIUIMHE, CIHOCOOEH
CaMOCTOSITENIFHO pelaTh y4eOHbIe 3a/1a4M, BHOCS KOPPEKTHBBI B aJTOPUTM JCHCTBHM, OCYIIECTBIIS
KOPPEKIIHIO B X0/1e pPa0OThI, IEPEHOCUT 3HAHUS U YMEHUS HA HOBBIE YCIIOBHUS,
- 3aBepIIAOIIMII dTal — HAa 9TOM 3Talle CTYJIEHT JOCTUTaeT UTOTOBBIX MOKa3aTesel Mo 3asBICHHOU
KOMIIETEHIIMH, TO €CTh OCBAaUBAET BECh HEOOXOAMMBI 00bEM 3HAHHIA, OBJIAJIEBAECT BCEMH YMEHHUSIMHU U
HaBbIKaMU B c(epe 3asBiIeHHON KomreTeHIMH. OH CIIOCOOEH HCIIONIB30BaTh 3TH 3HAHUS, YMEHHUS,
HABBIKY TIPU PELLICHUH 33/1a4 TOBBIIIEHHOMN CIIOKHOCTH U B HECTAHJIAPTHBIX YCIOBUSX.

Oransl  (OPMHPOBAHUS KOMIIETEHIMH B XOJ€ OCBOEHHUS JAMCLUUIUIMHBI OTPaKalTCs B
TemarnueckoM riane (cm. PITT).

1.2. CBsa3b Mexk1y popMHPYeMbIMH KOMIETEHIIUSAMH U ()OPMAMU KOHTPOJISA X OCBOEHHS

Ne i/ KonTponupyemble pasnenl NHaukaTop 10CTHKEHUS HanmeHoBaHue
(TeMBbI) AUCHMTIJIMHBI KOMIIeTeHIN U OLICHOYHOI'0 CpeJCTBa
TeKylei n
MPOMeKyTOUHOMI
aTTecTalMu
Texymas arrecranus, / ceMecTp
3 5 duznyeckas KUHETHKA 3-OIK-1 Koutpoannasi padora
VY- OIlK-1
B - OIIK-1
3- YKE-1
V- VKE-1
B- VKE-1
IIpoMeskyTOUHAs aTTecTALMsA, 7 CEMeCTP
SK3aMEH 3-OIIK-1 IK3aMeHAIMOHHBIH ONJIeT
V- OIlK-1
B - OIIK-1
3- YKE-1
V- VKE-1
B- VKE-1




2. Onucanne nokasareseil 1 KpuTepueB OLEHMBAHUA KOMIIETeHIMI Ha Pa3JIMYHBIX 3TANaxX UX (JOPMUPOBAHUS, ONMCAHHE LIKAJ OLleHUBAHUS
KoHeuHbIMu pe3ynbTaTaMH OCBOEHUS NMPOTPaMMbl JUCHUIUIMHBL SBISIOTCS C(HOPMUPOBAHHBIE KOTHUTHBHBIE IECKPUITOPBI «3HATHY, «YMETbHY,
«BIIAZIETH», PACIIMCAHHBIE 110 OTAEIbHBIM KOMIIETEHIIMSIM, KOTOpbIe IIpuBeieHbl B 11.1.1. dopMupoBaHue 3TUX JECKPUITOPOB IIPOUCXOJUT B IPOLIECCE
M3yUYEHHS TUCIHILIMHEI 10 3TallaM B paMKax pa3JIMyHOr0 BUJAa YUEOHBIX 3aHSATHHA U CAMOCTOSTEILHOW paboThI.
Briensrores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITETCHIIMI HA KaXIOM 3Tarle: OPOTOBbIH, IPOIBUHYTHINA M BBICOKHIA.

YpoBHu Coaep:xarteiibHOe OcHoOBHbIE IPU3HAKY BblJeJICHUSI YPOBHA BPC, ECTS/IIaTn6anabHas
ONnucaHNe YPOBHSA % HIKAJIA VI OLeHKH
OCBOCHHSA | JK3aMeHa/3a4yera
Boicokmii TBopueckas IeSATeNbHOCTh | Brurouaem Hudicecmosuuil yposeHs.
Bce 6uovi komnemenyuti CTyaeHT 1eMOHCTpUPYET CBOOOAHOE 00J1aiaHne
chopmupoBaHvl Ha bLCOKOM KOMIIETEHIIUSIMH, CIOCOOCH MPUMEHHUTD UX B Al
VPpO8HE 8 COOMBEMCMBUU C HECTAaHAAPTHBIX CHUTYaLUsAX: TIOKA3bIBACT 90-100 Oramamno/
yensamu u 3a0avamu YMEHHE CaMOCTOSTEIbHO NPUHUMATh PELICHHE, EYN
OUCYUNTIUHDL pemarp mpoodiieMy/3agaqy TEOPETUIECKOTO HITH
MIPUKIIATHOTO XapaKTepa Ha OCHOBE M3YYEHHBIX
METO/I0B, IPUEMOB, TEXHOJIOTUI
IpoaBuHYTHII [Ipumenenue 3HaHUN U | Brarouaem Hudicecmosujull yposeHs.
Bce 6udwr komnemenyuii yMeHuit B Oosnee mmpokux | CTyIeHT MOXKET JoKa3aTh BlaJIcHUE B/
cghopmuposansl Ha KOHTEKCTaX  y4eOHOW ¥ | KOMIIETEHIMSIMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHp xopomio/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaIbHON coOupaTh, CUCTEMAaTHU3UPOBATh, aHATTM3UPOBATh 3auTeHO
coomeemcmeuu ¢ Yeramu u NeSITeTLHOCTH, HEXETH TI0 | ¥ TPaMOTHO HUCIOJIh30BaTh HHPOPMALIUIO U3
3a0ayamu OUCYUNIUHDBL oOpasiy, Oonblueill JoJeil | caMOCTOSTENbHO HAWEHHBIX TEOPETHUECKUX
CaMOCTOSITEIIbHOCTH ¥ | UCTOYHHUKOB U HJUTFOCTPUPOBATH UMH C/
WHUITUATHBBI TEOPETUYECKHE MOJIOKEHNS WK 00OCHOBBIBATh 75-84 Xopomo/
IMPAKTUKY IPUMCHCHMU. 3ayTeHo
IToporosnolii PenponyktuBHas Crynent JIEMOHCTPHUPYET BJIa/ICHUE 65-74 D/Y nosnerBoputenbHO/
Bce 6uovl komnemenyuii JeSITeTTHHOCTD KOMIIETEHIIUSIMA B CTaHAAPTHBIX CHUTYalUsX: 3auTeHo
cghopmuposanvl Ha NOPo2o8oM M3JIaraeT B Ipejesax 3a/1a4 Kypca TeOpEeTHIECKU
ypoene U MPAaKTUYECKU KOHTPOJIMPYEMBIH MaTepHall. 60-64 E/TlocpencTaento
/3auTeHo
Huzxe moporosoro OTcyTcTBHE IPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIIETCHIIMHA HE CHOPMUPOBAHEI. 0-59 HeynosnersopurensHo/
CTyneHT He B COCTOSTHUM MPOJIEMOHCTPUPOBATH 00JIaJaHNe KOMIIETEHIUSIMH B 3auTeHo
CTaH/IAPTHBIX CUTYaIUSX.




OneHuBaHue pe3ynbTaToB 00y4EHHUs CTYIEHTOB MO TUCIUIUIMHE OCYIIECTBISETCS MO perjiaMeHTy
TEKYIIET0 KOHTPOJISI MU IPOMEKYTOUHOM aTTeCTal|H.

Kputepun oneHnBaHus KOMIETSHIIMA HA KaXK/IOM 3Tare U3ydeHHs JUCUUIUIMHBI IS KaXI0TO BUIA
OIICHOYHOTO cpeacTBa U npuBoAsaTcs B 1. 4 ®OC. MTorosblii ypoBeHb CHOPMHUPOBAHHOCTH KOMIIETEHITUN
[IPU U3yYEHUU TUCIMILTUHBI onpeaessiercs no Tadauue. [Ipu sTom cnenyer moHMMATh, 4TO FPaHULA MEXKTY
YPOBHSIMU JJI51 KOHKPETHBIX PE3YyJIbTaTOB OCBOEHUS 00pa30BaTEIbHON MPOrpaMMbl MOXKET CMELIAThCSI.

YpoBeHb c(hOpMHUPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTOoyHas aTTecTALUSA
KOMIIETCHIIUH
BBICOKHI1 BbICOKMH
BBICOKHH nPOOBUHYMbLU 8bICOKUI
BbICOKULL NPOOBUHYMbBLIL
Nnopo2cosblii 8bICOKULL
BbICOKULL NnOpPO20BbILL
HPOJIBUHY THIH NPOABMHYTBINI NPOABHHYTBII
NPOOBUHYMbLLL NnOpO208bIl
nopo2coewlii npPOOBUHYMbBILIL
IIOPOrOBBIN MOPOroBbIN NOPOTrOBbIi
HEDKE TIOPOTOBOTO NOPOrOBbIN HHKe IOPOroBoro
HHKe IIOPOroBOro -

3. MeToanueckne MaTepuaJbl, ONMpeaesole MPoueayphl OLeHUBAHUS 3HAHUI, yMeHUii, HABBIKOB
U (WJIM) ONBITA 1eSITeIbHOCTH, XapaKTEePHU3YIOIIMX dTanbl POPMUPOBAHNUS KOMIIETEHIIUIH

— MHroromas arrecraluusa IO AUCHHUIUIMHE MABJIACTCA HWHTCIPAJBbHBIM IIOKA3aTCJIEM KadCCTBa

TEOPETUYECKUX M MPAKTUUECKUX 3HAHUM M HaBBIKOB OOYyYaIOIIUXCS MO JUCHUIUIMHE U
CKJIa/IBIBAETCSI U3 OLIEHOK, ITOJIYYEHHBIX B XOZ€ TEKYILEH U IPOMEKYTOUHOM aTTECTALINH.
Texymas aTrecranyst B CeMeCTpe IPOBOAUTCS C ILENbl0 00ecreueHHsl CBOEBPEMEHHOM
oOpaTHOHM CBSI3W, JUIsI KOPPEKIMHU OOy4YeHHUs, AaKTUBH3AIMA CAMOCTOSTEIHLHON paboThI
00y4aroIuxcs.

[IpomexxyTouHass arrecTanus IpegHa3HauyeHa Ui OOBEKTHUBHOIO TMOATBEPXKICHHUS U
OLIEHUBAHUS JOCTUTHYTBIX PE3yJIbTaTOB 00YUYEHUs MOCIe 3aBepIIECHHs U3yUeHUs AUCIUITIIHBIL.
Texyias arrecranus oCcyllecTBISETCS 1Ba U OJUH pa3 B CEMECTP:

o koHTpoisibHas Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B RJIEKTPOHHYIO BEJOMOCThH HE
no3aHee 8 Hemenu ydeOHOTO cemecTpa. Brirouaer B ceOst OLEHKY MEpONPHSITHA
TEKYILEro KOHTPOJIS ayJIUTOPHOM M CaMOCTOSTENbHON paboThl OOy4arolerocss o
pasnenam/TeMaM yuyeOHOUM AUCIUIUIMHBI ¢ 1 o 8 Hemenmo yueOHOro ceMecTpa.

PesynpTaTthl TeKylieil M MPOMEXKYTOUHOM aTTecTallid IOABOAATCA IO IIKajle OaulbHO-
PEUTHHTOBOM CUCTEMBI.

JTan peliTHHrOBOii cHcTeMblI / Heneas Baxn
OuenovyHoe cpeacTso My Maxcunym
2 cemecTp
Texyuiasi arrecranus 1-8 36 - 60% ot 60
MaKCHMMyMa

KontpoabHasi Touka Ne 1 1-8 36 (60% ot 20) 60
IIpoMeskyTOUHasI aTTECTAIUS - 24 — (60% 40) 40
DK3aMeH - 24 40
buiernl k IK3aMEHY

* - MUHHUMaJIbHOE KOJMYECTBO OAJJIOB 3a OIIEHOYHOE CPEJCTBO — ATO KOJMYECTBO OAJJIOB,
HaOpaHHOE 00yYaromUMCs, IPU KOTOPOM OLIEHOYHOE CPEICTBO 3aCYUTHIBACTCS, B IPOTUBHOM
ciyyae  OOydaroluiics  JODKEH  JIMKBUJIMPOBAaTh  IOSBUBIIYIOCS — aKaJI€MHUYECKYIO
3aI0JDKEHHOCTD 110 TEKYIIEW WM MPOMEKYTOYHOM arrecTtauuud. MUHUMaIbHOE KOJIMYECTBO



0aJUTOB 3a TEKYIIYI0 aTTECTAIMIO, B T.4. OTIEIBHOE OLEHOYHOE CPEICTBO B €€ COCTaBe, W
MMPOMEKYTOUHYIO aTTecTaluio coctapisieT 60% oT COOTBETCTBYIONMINX MaKCUMAJIBHBIX OaJlIOB.

4. TunoBble KOHTPOJIbHbIE 32/1aHNUS MU HHbIE MATEPHAJIbI, He00X0AUMBIE ISl OLleHKU 3HAHM,
YMeHH i, HABBIKOB

Ne 3anaHue Bapuantsl oTBETOB
1.
COOTHOIICHNS HEOIIPEAETCHHOCTEH: 1) Ax - Ap~h *
Besikasg nombITka J1oKanu3oBaTh Oosnee TOYHO | 2) At - Ap~h
YacTUIly  TNPHUBOJUT K BO3PACTaHHIO
HEONPeIeIEHHOCTH Ap yacTHIbl, M Hao6opot. | 3) AE - Ap~h
2.
IlepecranoBOYHBIE COOTHOLIEHH OonepaTopoB | 1) [xpx| = ih*
KOOPJIMHATHI U UMITYJIbCA!
2) [ri, Ppx] =16y, 1#]
3) [xpx] = 2mih
3. Teopema Oncarepa +1) ogHa U3 OCHOBHBIX TEOpEM
TEPMOJIMHAMUKH HEPAaBHOBECHBIX IPOLIECCOB
2) 0J1Ha U3 OCHOBHBIX TEOPEM
TEPMOJIMHAMHMKH PaBHOBECHBIX ITPOLIECCOB
4. -
Kak ompezensiercss MHHHManbHas OHEPIHs| 1)e = 1 n=1*
YacTUIBl B OECKOHEYHOM IMOTEHUUAIbHON 1 o2
sme? 22
e =" " n=1
1 2ml
e = mh n=1
L om2
5.
Kak wnaszpBaercs addexkr mnpeomonenus | 1) TynHenbHbIH 3 derT*
YacTHUIIeW MOTEHIMAJIbHOro Oapbepa B ciydae,
Korja eé ITIONHAs dHeprus MeHbIre BHICOTHI | 2) Dddekr samyrannocTn
6aprepa E<Uo.
3) KBanrosbiii addext Xoma
6. 1) OTKJIOHEHHUE OT CPETHETO KBAJIPATHUHOTO
3HAYCHUS;
Kakoe yTBepk/1eHHE SABIAETCSA ONPEAEIEHUEM | 2) OTKIOHEHHE OT HanboJIee BEPOSTHOIO
baykTyaruu? 3HAYCHHUS;
+3) OTKJIOHEHHUE OT CPETHETO 3HAYCHHS,
4) OTKJIOHEHHE OT MAKCUMAaJIbHOTO 3HAYCHUS;




YT0 Takoe CTAaTUCTUYECKUHN Bec?

+1) 4nCII0 pa3IMYHBIX MUKPOCOCTOSIHUH,
COOTBETCTBYIOIIMX JAaHHOMY
MaKpOCOCTOSIHUIO;

2) 3TO TO K€, YTO ¥ MaTeMaTHUYeCKast
BEPOSTHOCTb.

3) YKCII0 Pa3IMYHBIX MUKPOCOCTOSHUHA,




3aganue

BapuaHTbI 0TBETOB

COOTBETCTBYIOIUX Pa3JIMYHBIM
MaKpOCOCTOSIHUSM;

4) 4KCI0 pa3InYHBIX MAKPOCOCTOSHUM,
COOTBETCTBYIOIIMX PA3IUYHBIM
MHKPOCOCTOSIHUSIM;

Kak cBsizaHa SHTPONHSI CO CTATUCTUICCKUM
BeCcOM?

1) sHTpONHMS MPONOPLIMOHAIBHA
CTaTUCTUYECKOMY BECY;

+2) SHTpOIHUS IPONOPIUOHATIEHA JIOTapUpMy
CTaTHUCTUYECKOTO BECa,

3) sHTpoIHUs 00pPaTHO MPOMOPIIUOHATIEHA
jorapudMy CTaTUCTUYECKOTO BECa;

4) SHTPONHS MIPOMOPIUOHATIBHA KBAAPATY
CTaTHUCTUYECKOI0 BECa,

CKOJIBKO CTEIEHEN CBOOOIBI | UMEET
OJTHOATOMHAs MOJIeKyJ1a?

1) 3 mocTynarenbHble U 3 BpalaTeIbHbIC;
2) 3 BpalarebHbIC,

3) 3 kosebarebHbIC,

+4) 3 nocTynarenbHbIe.

10

3a cYET yero MOXKeT U3MEHUTHCS BHYTPEHHSIS
SHEPTHUS CUCTEMBI?

1) TosbKO 3a CY€T OOMEHA TEILIOM;

2) TOJBKO 3a CYET COBEPIICHHS PabOTHI;

3) TOJBKO 3a CYET H3MEHEHHMS YKCIIa YaCTHIL B
CHCTEME;

+4) 3a cyéT 0OMeHa TEIIOM, COBEPIICHHS
paboTHI ¥ 32 CUET U3MEHEHUS YHCJIa YAaCTHI B
CHCTEME;

11

Br16epute npaBuiibHOE yTBEPIKICHUE:!

1) SHTpOMHS CUCTEMBI, HAXOIAIICHUCS B
PaBHOBECHOM COCTOSIHUM, MUHUMAJIbHA;
+2) SHTPOMHUS CUCTEMBI, HAXOSIIECICS B
PaBHOBECHOM COCTOSTHUU, MAKCUMAJIbHA;
3) PHTPOIHUS CHCTEMBI, HAXOISIIECIHCS B
HEPaBHOBECHOM COCTOSIHUM, MAKCUMAaJIbHa;
4) SHTPONHS CHCTEMBbI, HAXOISIICHCS B
HEPaBHOBECHOM COCTOSIHUM, MUHUMAJIbHA,

12

Kaxkas sHeprus npuxoauTcs B CpeITHEM Ha
KaX/1yI0 CTENIeHb CBOOO Il MOJIEKYJIbI?

+1)LKT;
2

2) KT;
3) 3KT,;
2

4) 2KT:

13

YpoBeHb depmMu COOTBETCTBYET

+1) MaKCHMaJIbHOW HEPTHU, KOTOPOI MOKET
00JaaTh JIEKTPOH MpH a0COFOTHOM HYJIE;
2) MUHUMAJIbHOM YHEPTHH, KOTOPOH MOXKET
00JyaaTh JIEKTPOH MPHU aOCOTIOTHOM HYIJIE;
3) MakCUMaJIbHOI SHEPTUH, KOTOPOU MOXKET
00JaaTh JIEKTPOH MPHU JIFOOOH TeMIiepaType;
4) MUHUMAITLHOM SHEPTUH, KOTOPOH MOXKET
00J1a1aTh JIEKTPOH MPH JII0OOH TeMIepaType;

14

Kaxkue napamertpsl
Ha3bIBAIOTCSA MAKPOCKOITUYECKUMU?

+1) mapaMeTpbl, ONMCHIBAIOIINE CHCTEMY B
1EeJIOM;

2) MHKPOCKOTIMYECKHE ITapaMeTPhl aTOMOB;
3) KOOpAMHATHI aTOMOB;

4) CKOpOCTH aTOMOB;

15

Kak 3aBucut cpenHssa KBaJpaTuyHasi CKOPOCTb
MOJIEKYJI U[I€aIbHOIO Ta3a OT
TEPMOAMHAMUYECKON TEMIIEPATYPhl?

1) mponopumoHabHa KBaapary
TEepMOANHAMUYECKOH TeMIIEpaTyphI;
2) 00paTHO NPOIOPIMOHATEHA KBaJIPATHOMY




Ne 3ananue BapuaHTbI 0TBETOB
KOPHIO U3 TePMOJIUHAMUYECKOM
TEMIEPATYPHI;
3) nponopiroHaibHa TEPMOJUHAMUYECKON
TEMIEPATypE;
+4) nponoplMoHaIbHA KBAJAPATHOMY KOPHIO
U3 TEPMOJMHAMHYECKON TeMIIepaTyphl;
16 +1) yacTuIl ¢ OIYLENBIM CIUHOM,;
Oyukuusa pacupenenenus Pepmu-/lupaxa 2) YaCTHIL C IIEeIIBIM CITUHOM;
IIpUMEHUMA JUIA ... 3) gacTuiy ¢ JIF0ObIM CITUHOM;
4) ¢poToHOB;
17 +1) YacTHII C EIIBIM WK HYJIEBBIM
. . 3HAYCHUEM CIIMHA;
Oyukuusa pacupenenenus boze-OliHinTeliHa ’ .
HIpHMCHIMA LTS ... 2) YaCTHIL C MOJYIEIIBIM CIIUHOM;
3) gacTui ¢ JIFOOBIM CITHHOM,;
4) 51eKTPOHOB;
18 1) Dx = ((x + (x)*));
Jlucriepcus ciay4aiHoM BeauuuHbl DX +2) Dx = ((x — (x)?));
OIIPEIETSETCS BLIPAKEHHEM. . . 3) Dx = ((x — (x)3));
4) Dy = V(x?) — (x)%
19 1) 8x = (x)/x;
OTHOCUTENBHOE OTKIIOHEHUE CITyYaitHOM 2) 6x = Dy/x;
BEJIMYUHBI PACCUUTHIBAETCS 10 hopmyrte. .. +3) 6x = Ax/{(x);
4) 6x = (x)/Ax;
20 P 1) MUKPOKaHOHUYECKOTO;
acnpezenenue Makcena i U1ealbHOro
0O0JIBIIMAaHOBCKOTO Ta3a SBJISETCS MPSMBIM 12) KaHOHMYECKOTO;
3) 60JIBIIOTr0 KAHOHUYECKOTO;
CIICZICTBUEM. .. paclpeieIeHHUs.
4) MaKpOKaHOHUYECKOTO;
21 | TToBepXHOCTB, IO 00€ CTOPOHBI OT KOTOPOW I'panuna 3epen
KPUCTAIITUYECKHE PEIIETKA OTIUYAIOTCS
IIPOCTPAHCTBEHHOW OpUEHTallNEN
22 | Yem pas3nnyarTcs ajutoTponuyeckue | TUITOM KPpUCTAIUNIMYECKON PEIIETKH
Moaudukanmm xeneza?
23 | KonuvectBo aTOMOB B nepBoii | KoopauHannonHoe 4ucio
KOOPJAMHAIIMOHHOU cepe
24 | ToueunsIit nedexr Kkpucramia, | Jlepexr no Openkento
MPEACTABIISIIONTNN COO0M Tapy, COCTOSIIIYIO U3
BaKaHCHUM W MEXIOY3eIbHOr0 aToMa (MOHA)
HasbIBaercs...”7
25 | BcraBbTe MPOMYIIEHHOE CJIOBO: | MOBBIIIAIOT
Todeunslie NEPEKTHI ... PHEPTUIO KPHCTAILIA.
26 | [IpumecHble aTOMBI BHEAPEHHs 3HAUMUTEIHHO | aTMochepoit Korrpemna
CWIbHEE TMPUTATUBAIOTCS K TUCIOKALUU, YeM
aToMbl 3amemieHus. IlputsbkeHue aromoB
MpUMecel, BBI3BAHHOE PA3HBIMH MPHYMHAMH,
MPUBOJUT K «OCAKICHHUIO» ITHUX aTOMOB B
BUJIC LETMOYKH BJIOJIb Kpasi 3KCTPAIJIOCKOCTH.
Takas nernouyka MHOPOAHBIX aTOMOB
Ha3bIBaerTcs...”?
27 | Dddexr ynopsgodeHus B pacrosiokeHHH | atmocgepoit CHyka
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3aganue

BapuaHTbI 0TBETOB

aTOMOB JIOJDKEH HaONI0JaThCd H B IMOJIE
HanpspDKEHUH BOKPYT BHHTOBOM U KpaeBOM
muciokaiuid.  OO0macTe  yMmopsIIOYEHHOTO
PacrooKeHus! IPUMECHBIX aTOMOB
BHEJIPEHUST  BOKPYI  JIMHUM  JUCIIOKAIMH
Ha3bIBAIOT..."?

28

Kak Ha3zpiBarOTCsl 00JaKka MPUMECHBIX aTOMOB
BHEJIPCHHUS WK 3aMeIIeHUs,
chopMupoBaBmIUXCS B Je(eKTe YINaKOBKH,
HACBHIIAIONINXCS TIPU KOHIICHTPALUU
WHOPOJHBIX aTOMOB, PaBHOW HECKOJIBKUM
aTOMHBIM MPOLIEHTaM?

AtMmocdepa Cy3yku

29

Jlunelnplii  KpucTaIiorpaduyeckuii  1eeKT
WM HEPAaBHOMEPHOCTh B KPHUCTAILIMYECKOH
CTPYKTYpPE, KOTOpasi COIAEPKHUT PE3KOE
WU3MEHEHUE pacnoIoKeHus aTOMOB
Ha3bIBaeTCs...7

Jncnokanuei

30

ekt YMEHBIIEHUS aAMILIUTY b
JJICKTPOMArHUTHBIX  BOJIH [0 Mepe HX
MIPOHUKHOBEHUS BIITyOb MPOBOJISIIEH Cpeabl —
9TO

cKkuH-3( ekt

31

Hemnonnas aTOMHas IIJIOCKOCTh
(MOYIIOCKOCT), OOpBIBAIOIIASICS  BHYTPHU
KpHUCTaJja Ha3blBaeTcs...”?

DKCTPAIIOCKOCThIO

32

6N-MepHOE TPOCTPAHCTBO, KOOPIUHATAMH
KOTOpPOro SABJISAKOTCSA KaHOHUYECCKHC
NIEpEMECHHBIC, HA3bIBACTCH. . .

(hazoBbIM

33

Koaddurmentom, crsazyrommm 6e3pa3MepHyIO
SHTPOIHIO C PHTPOIUENH TEPMOAMHAMUYECKOH,
SABJIACTCA. ..

nocrossHHas boabiMaHa

34

Mopnenb, B KOTOpPOH aTOMBI KOJEOIOTCS
HE3aBUCUMO Jpyr OT Jpyra, a 4acTOThl
KoJie0aHUIT BCEX aTOMOB OMMHAKOBEI

Mopgenp DUHIITERHA

35

Korga cpennee pacctostHue Mexay YacTULIAMU
CTAaHOBUTCS MEHBIIE WJIM CPAaBHUMBIM C
NeOpOIiNIeBCKON IIMHON BOJHBI, COCTOSIIIIAN
3 KBAaHTOBBIX YaCTHI] I'a3 OKa3bIBaeTCH. ..

BrIpox1eHHBIM

36

CriocoOHOCTh ~ BeIeCTBa CYILIECTBOBaTh B
COCTOSIHUSIX c pa3IMYHbIM TUTIOM
KPUCTAJNINYECKON PEIIETKH

[Momumopduszm

37

O,Z[I/IHaKOBOCTB CBOMCTB BO BCEX
HaIllpaBJICHUAX — 3TO ...

H3oTponHOCTH

38

I[Ba OCHOBHBIX 3JIEMCHTA CTaJInu

Kenezo, yrinepon

39

Kakas cuna F, nelicTByroias Ha 4acTUIy C
AIEKTPUUYECKUM 3apsJIOM U CKOPOCTBIO V 13-
3a BHEIIHETO AJIEKTpUIecKkoro mos E u
MAardvuTHOI'O I10JIA B, OHpeHGHHGTCﬂ
BBIPOKCHHEM

F= qﬁ + q[ﬁ,ﬁ]

Cuua Jlopenua

40

Ilox me¥icTBEM MAarHUTHOTO I10JIS,
MEPIEHAUKYISPHOTO K ANEKTPUIECKOMY TOKY,

Dddext Xomra
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3aganue

BapuaHTbI 0TBETOB

OJICKTPOHBI B MAaTCPpUAJIC OTKIIOHAIOTCA
NEPHNCHANKYIISIPHO KAaK HaIlpaBJICHUIO

QJICKTPHUYCCKOI'0 TOKA, TAK U MArHUTHOI'O I10JIA

1 BO3HUKACT PA3HOCTH MOTCHIUAJIIOB MEXY
cnossmu. Kak Ha3bIBaeTCst 3TO IBJICHUE ?

41

CkopocTb, ¢ KOTOpOil nepeMeniaeTcs HeHTp
BOJIHOBOT'O MakeTa (ToYKa ¢ MaKCUMAaJIbHbIM

IPYIIOBOM CKOPOCTHIO

Cc =

3HAa4YCHUCM A), Ha3bIBACTCA .........

rne k=",

2T
A

42

........ — SIBJICHUC HAJIOKCHHA BOJIH, IIPpU
KOTOPOM IIPOUCXOIUT YCTOﬁQHBOG BO
BPEMCHH NX B3aMMHOC YCUIIUC B OJJHUX
TOYKaXx IIPOCTPaHCTBA U ociabjeHue B APpyrux
B 3aBUCHUMOCTH OT COOTHOIICHU A

MCIKAY (baSaMI/I O9THX BOJIH.

WuTepdepennyst BoIH

43

I[BC BOJIHBI HJIM HCCKOJIBKO BOJIH SABJIAIOTCA
€CJIM 4YaCTOTHI
AMIUIMTYBI U Pa3HOCTb (1)213 ITIOCTOSHHBI

KOIr¢pCHTHBIMU
X OJHWHAKOBBI,

KpI/ITepl/II/I H HmIKajJa OInCHHBaAHUSA

Onenka

Kputepun ouenku

¢ 38 no 43 6antoB

CTyzeHT N0oJKEH B PELIEHUH 33aJa4M II0Ka3aTh BJa/ICHUE!

- OCHOBHBIMH TCOPETUYCCKUMU MCTOJaMU PCUHICHUA 3a/1a4
CTaTUCTUYECKOUN (PU3MKHU TBEPJIOTO Tela;

- YHCJICHHBIMU METO/IaMHU PacyeTa IBJIEHUI B KOHICHCUPOBAHHbBIX
cpenax

¢ 34 no 37 6awtoB

CTYI[CHT JAOJIKCH B pCHICHNHU 3a/1a4U IMMOKa3aTh JOCTATOYHOC BJIIaJICHUC!

- OCHOBHBIMH TCOPETUYCCKUMU MCTOJaMU PCUHICHUA 3a/1a4
CTaTUCTHUYECKOU (DU3UKU TBEPAOTO Tela;

- YUCJICHHBIMU MCTOJaMHU pacucTa SIBJIEHUU B KOHACHCHUPOBAHHBIX
cpenax

¢ 30 no 33 bayuioB

CTyneHT IOJDKEH B PEIICHUH 3a/1a4y TI0Ka3aTh o0Iee BIaJICHHE:

- OCHOBHBIMH T€OPETHYECKUMHU METOIaMHU PEIICHUS 3a/1a4
CTaTHUCTUYECKOU (PU3UKHU TBEPIOTO Tela;

- YHUCJICHHBIMU METO/IaMU pacyeTa sIBICHUI B KOHJICHCHPOBAHHBIX
cpemax
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