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O0JacTh NpUMEHeHus!

®onxa oneHouHbIX cpenactB (POC) — sBuseTcss 00s3aTeIbHBIM TPUIOKEHHEM K pabodeit
nporpamme JUCIUILTHHBI « Du3ndeckas KHHETHKa» U 00eCIieYrBaeT MPOBEPKY OCBOCHHUS TUTAHUPYEMBIX
pe3yabTaToB 00ydeHus: (KOMIETEHIMH W MX HHIMKATOPOB) IMOCPEACTBOM MEPONPUATHI TEKylIeH u
MIPOMEKYTOYHOM aTTECTAIIMH IO TUCIUILIHHE.

Hean u 3a1a4u GoH/Ia OLIEHOYHBIX CPEACTB

[enbto @oHAa OLICHOYHBIX CPEJICTB SBJIAETCS YCTAHOBIEHUE COOTBETCTBHS YPOBHS MOJATOTOBKH
oOyuatoiuxcsi TpeboBaHusAM (pesiepabHOT0 roCyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIAPTA.

Hnst noctmxeHus: mocraBiieHHOM 1enu DOHIOM OLIEHOYHBIX CPEIACTB MO JUCHUILIMHE
«Du3nueckas KHHETUKa» PElIaloTCs CIEAYIOIINE 3aJauu:

— KOHTPOJIb M YIPAaBJIEHUE MPOIECCOM MPUOOpPETeHHs] OOYyYaroIIUMUCA 3HAHUN, YMEHUH U
HABBIKOB MPEYCMOTPEHHBIX B PaMKaX JaHHOM TUCIUILINHBI,

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

— obecrieueHne COOTBETCTBUSI PE3yJbTaTOB OOydeHHs 3amadyaM Oymaymied mpodeccrnoHaaIbHON
NESATEILHOCTH 4Yepe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX W BHEIPEHHE MHHOBAIIMOHHBIX METOIOB
oOyueHusi B 00pa3oBaTeIbHBIN MPOLIECC B paMKax JaHHOM TUCIUIUINHBI.



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 komnemenuuit

Haumenosanue Komnemenuuu

Koo u naumenosanue unouxkamopa
0ocmuiicenus KOMnemeHyuu

C€CTCCTBCHHOHAYYHBIX
AUCHUIUINH, IPUMCHSATH MCTOBI
MaTeMaTHYCCKOI'O aHajIn3a u
MOZACIIUPOBAHUS, TCOPETUUCCKOT'O
N SKCIIEPUMECHTAJIBHOI'O
HCCICAOBAaHUs B ITIOCTABJICHHBIX
3agadax

OIlK-1 Croco0eH pemaTh 3a1a4u
npodeccuoHanbHON aedarenbHocTH, 3-OIIK-1 3Hath GyHIaMeHTaIbHbIE
MPUMEHSISI METOJIbI 3aKOHBI PUPOIbI U OCHOBHbBIE
MOJICJIMPOBAHUS, bu3HYECKHEe U MATEMaTUICCKIEC
MaTeMaTUYeCKOro aHajumsa, 3aKOHBI
OOIIEHHKEHEPHBIE U V-OIIK-1 ymeTb npUMEHSATh
€CTECTBEHHOHAYYHBIC 3HAHUS (bu3MUECKHE 3aKOHBI U
MaTeMaTUYeCKHe METOIbI JIJIst
pelleHus 3a1a4 TeOPETUIECKOro U
MIPUKJIAJTHOTO XapaKTepa;
B-OIIK-1 BmageTs HaBEIKAMH
MOJICIIUPOBAHUS, MATEMAaTUUECKOTO
aHalln3a, a TaKXKe pellaTh 3a/1a4u B
00J1aCTH €CTECTBEHHOHAYYHbIX U
OOLIEMH)KEHEPHBIX 3HAHHIA.
VKE-1 Cnoco0eH UCToIb30BaTh 3HAHUS | 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHI

CCTCCTBCHHOHAYYHBIX JUCHUIIJIMH, MCTObI
MATEMAaTHYCCKOIO aHajin3a 1u
MOACIINPOBAHUSA, TCOPETUUCCKOI'O 1
9KCIICPUMCHTAJIbHOT'O UCCIICAOBAHU A

V-VYKE-1 ymeTh: ucnonb3oBaTh
MaTEeMaTHYECKHUE METO/IbI B TCXHUYSCKUX
MPUJIOKEHUSAX, PACCUUTHIBATH OCHOBHBIE
YHUCJIOBBIE XapPaKTEPUCTUKU CIyYalHbIX
BEJIMYUH, peIlIaTh OCHOBHBIC 33241
MaTE€MaTUYeCKOW CTaTUCTUKH; PEIIaTh
TUTIOBBIE pACYETHBIC 3a/1a91

B-VYKE-1 BnageTts: MeTogamMu
MaTeMaTHYeCKOro aHaau3a u
MOJICIIUPOBAHUS; METOJIaMU PEILICHUS 3a/1a4
aHaJIM3a ¥ pacueTa XapaKTEePUCTHK
(U3NYECKUX CUCTEM, OCHOBHBIMU
MPUEMaMHUOOPaOOTKH IKCTIEPUMEHTATIbHBIX
JIAHHBIX, METOZaMU PabOTHI C
MPUKIIATHBIMHU TPOrPAMMHBIMU
MIPOTYKTaMHU




1.2. Dmanwt hopmuposanus komnemenyuii 6 npoyecce oceoenun OIl baxanaspuama

KOMIOHEHTHI KOMIMETEeHIUH, KakK TMpaBuio, (HOPMUPYIOTCS TPU HW3YYCHHH HECKOJIBKUX
JUCIUIUIMH, a Takke B HEMaJol CTeNeHH B mpoliecce mpoxoxzaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITeNTLHOW paboThl oOyuaromierocs. Beimonunenue u 3ammra BKP sBisroTcst BugoM yueOHOU
NesITeNIbHOCTH, KOTOPBIH 3aBepIIacT Iporecc GOpMUPOBaHUS KOMIIETSHIINH.

Oransl GOpMUPOBAHUS KOMIIETEHIIUHU B IPOLIECCE OCBOCHUS JUCIUIINHBL:
- HAYAJbHBIN 3Tam — HA 3TOM J3Tane (OPMUPYIOTCS 3HAHUEBBIE W WHCTPYMEHTAILHBIE OCHOBBI
KOMIIETEHIIMH, OCBAaWBAIOTCS OCHOBHBIE KaTeropuu, Gopmupyroorcs ©O0a3oBble yMeHus. CTyIeHT
BOCIIPOU3BOJIUT TEPMUHBI, (PAKTBI, METO/IbI, TIOHATHS, IPUHIIUITEI U TIPABHUIIA; PEIIaeT yaeOHbIC 3a/1a4u
o 00pasiy;
- OCHOBHOI d5Tam — 3HAHWS, YMEHHUs, HABBIKH, OOECIeUMBANOIINE (OPMUPOBAHHWE KOMIICTCHIIUH,
3HAYUTENIBHO BO3pAacTalOT, HO €Ile HE JOCTUTalOT WTOrOBBIX 3HadeHWi. Ha sTom sTame cTymeHT
OCBAaWBACT AHAJIWTHYCCKHE JCHCTBUS C TPEAMETHBIMU 3HAHUSIMU [0 JUCIUIUIMHE, CIOCOOCH
CaMOCTOSITENIFHO peliaTh yueOHbIe 3a/a4d, BHOCS KOPPEKTHUBBI B QITOPUTM JCHCTBHI, OCYIIECTBIISASA
KOPPEKIIMIO B X0JI¢ PA0OTHI, IEPECHOCUT 3HAHUS U YMEHUS HA HOBBIE YCIIOBHS,
- 3aBepUIAIOIIMH 3Tal — HA ATOM 3Tare CTYJAEHT JOCTHIaeT UTOTOBBIX IMOKa3aTeJIel MO 3asBIECHHON
KOMITETEHIINH, TO €CTh OCBAUBAET BEChb HEOOXOAUMBIN 00BEM 3HAHUHU, OBJIAJICBACT BCEMH YMEHUSIMHU U
HaBBIKaMU B cdepe 3asBiIeHHONW komrereHIuU. OH CIOoCOOCH HWCIONB30BaTh ATH 3HAHUS, YMCHUS,
HABBIKY TIPU PELLICHUH 33/1a4 TOBBIIIEHHOMN CIIOKHOCTH U B HECTAHJIAPTHBIX YCIOBUSX.

Otanbl  (OPMUPOBAaHUS KOMIIETEHIIMH B XOJ€ OCBOCHHUS ITUCIUIUIMHBI OTpaKaloTcsi B
TemaruueckoM riane (cm. PITT).

1.2. CBsa3b Mexk1y GopMHPYEeMBbIMH KOMIIETEHIIMSAMH U ()OPMAMHU KOHTPOJISA X OCBOEHHS

Ne n/m KouTtpoaupyemsle pa3aeibl NuaukaTop 10CTHUKEHUS HaumMeHoBaHue
(TeMbl) JUCHUTTUHBI KOMIIETEHIIUH OLICHOYHOT0 CPeJACTBA
TeKylleil u
NPOMEKYTOYHOM
aTTecTaluu
Tekymas aTrecramnus, / ceMecTp
3 5 Ousnueckast KHHETHKA 3-OI1K-1 Koutpoannasi padora
V- OIIK-1
B - OIIK-1
3- VKE-1
V- VKE-1
B- VKE-1
I[IpomexkyTOYHASI aATTECTAIUS, / CEMECTP
9K3aMEH 3-OI1K-1 IK3aMeHAIMOHHBIH OHJIeT
V- OIIK-1
B - OIIK-1
3- YKE-1
V- VKE-1
B- YKE-1




2. Onucanue noka3areseii 1 KpuTepHeB OLEHMBAHUA KOMIIETeHIMII HA PA3JIMYHBIX ITanax uX GopMUpPOBaHUS, ONMCAHUE LIKAJ OLleHUBAHHUS
KoHeuHbIMu pe3ynbTaTaMH OCBOEHHS MPOrPaMMbl JUCHUIUIMHBL SBISIOTCS C(HOPMUPOBAHHBIE KOTHUTHUBHBIE AECKPUITOPBI «3HATH», «YMETbHY,
«BJIAZICTH», PACIIMCAHHBIC 110 OTACIBHBIM KOMIIETCHIMSM, KOTOpbIe IpUBeaeHbl B I1.1.1. dopMupoBanue 3TUX JECKPUITOPOB IIPOUCXOJUT B IIpoLIECCE
M3y4YEHUs TUCLMILIMHBI 10 3TallaM B paMKax pa3JIMYHOIo BUJAa YU€OHbBIX 3aHATHH U CAaMOCTOSATEIbLHOW padoThI.
Briensrores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITETCHIIMI HA KaXIOM 3Tarle: OPOTOBbIH, IPOIBUHYTHIN 1 BBICOKHIA.

YpoBHHU Conep:karejbHOe OcHOBHBIC IPU3HAKH Bbl/ICJICHUS YPOBHS BPC, ECTS/IIatub6anabHas
ONHCAHME YPOBHS % IIKAJIA VI OLeHKH
OCBOEHHS | IK3aMeHa/3a4yeTa
Boicokmii TBopYecKas 1eATeabHOCTh | Brarouaem Hudcecmosujull yposeHs.
Bce suowr komnemenyuii CryneHT 1eMOHCTpUpPYET CBOOOAHOE 00aiaHue
chopmupoBaHvl Ha bLICOKOM KOMIIETEHIIUSIMH, CIOCOOEH MPUMEHHUTH UX B A/
YpoGHe 6 COOmMBemcmeuu ¢ HECTaH/IaPTHBIX CUTYaLUsAX: [TOKA3bIBACT 90-100 Orinamo/
yensamu u 3a0avamu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PEIICHUE, 3auTeHo
OUCYUNTIUHDBL pemaTs mpoodiieMy/3a1aqy TEOPETHISCKOTO HITH
MPUKJIATHOTO XapaKkTepa Ha OCHOBE N3yYEHHBIX
METOJI0B, IPUEMOB, TEXHOJIOT U
IMpoaBuHyTHIH [Ipumenenue 3HaHUN U | Briarouaem Hudicecmosujull yposeHs.
Bce 6uowr komnemenyuii yMmeHuit B Oosnee mmpokux | CTyIEHT MOMKET 0Ka3aTh BIAJECHUE B/
cd)opMupoeaHbl Ha KOHTEKCTax yqe6H0171 W | KOMIICTCHIUSIMM: IEMOHCTPUPYECT CIIOCOOHOCTD 85-89 OueHn xopomo/
NPOOBUHYMOM YPOBHE 8 npodeccnoHaIbHON coOuparb, CUCTEMaTU3UPOBATh, AHATTU3UPOBATD 3auTeHO
coomeemcmeuu ¢ Yeasimu u NCSITebHOCTH, HEXEIH TI10 | M TPaMOTHO UCHOJIb30BaTh HHPOPMALIUIO U3
3a0avamu OUCYUNIUHbL o0pasiry, OoJbIeidl JoJieil | caMOCTOATENbHO HAJICHHBIX TEOPETUYECKUX
CaMOCTOSITENIbHOCTH W | UCTOYHHUKOB M WIUIIOCTPUPOBATh UMHU C/
WHULIUATHBBI TEOPETUYECKHE MOJIOKEHHS MU 0O00CHOBBIBATh 75-84 Xopomo/
IIPAKTUKY IPUMEHEHUS. 3a4TeHO
Iloporossiii PenponykrusHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y nosnerBoputenbHo/
Bce 6uovi komnemenyuti JESATENIBHOCTD KOMIIETEHIIMSIMU B CTaHAAPTHBIX CHUTYalUsX: 3auTeHO
cgpopmuposansvl Ha NOPO2OBOM U3JIaraeT B Ipeaeiax 3a/1ad Kypca TEOpETUIECKU
ypoene Y TIPAKTHYECKU KOHTPOJIMPYEMBII MaTepual. 60-64 E/Tlocpencrsenito
/3adreHo
Hwuxe nmoporosoro OTcyTcTBHE IPU3HAKOB MOPOrOBOIO YPOBHS: KOMIETEHIIMH HE COPMUPOBAHBI. 0-59 HeynosnerBopurensHo/
CTyneHT He B COCTOSTHUM MPOJIEMOHCTPUPOBATH 00JIaJaHNe KOMIIETEHIUSIMH B 3auTeHO
CTaHJAPTHBIX CUTYalHsX.




OneHuBaHue pe3ynbTaToB 00y4EHHUs CTYIEHTOB MO JUCIUIUIMHE OCYIIECTBIISETCS MO PErjiaMeHTy
TEKYIIET0 KOHTPOJISI MU IPOMEKYTOUHOM aTTeCTal|H.

Kputepun oneHnBaHus KOMIETSHIIMA HA KaXK/IOM 3Tare U3ydeHHs JUCUUIUIMHBI IS KaXI0TO BUIA
OIICHOYHOTO cpeAcTBa U npuBoaaTcs B . 4 @OC. MToroBeiii ypoBeHb CHOPMHUPOBAHHOCTH KOMIIETCHITUN
[IPU U3yYEHUU TUCIMILTUHBI onpeaessiercs no Tadauue. [Ipu sTom cnenyer moHMMATh, 4TO FPaHULA MEXKTY
YPOBHSIMU JIJIsl KOHKPETHBIX Pe3y/IbTaTOB OCBOCHHS 00pa30BaTeIbHON MPOrpaMMbl MOXKET CMEIIAThCSI.

YpoBeHb c(hOPMHUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTOoUHAs aTTECTAIUA
KOMIIeTeHI[UH
BbICOKHI1 BbICOKMH
BBICOKUH NPOOBUHY MBI 8bICOKULL
BbICOKULL npPOOBUHYMbLIL
NnOpO208blLL BbICOKUUL
BbICOKULL NnOpO208bllL
MIPOJIBUHYTHII NPOABUHYTHII NPOABUHYTHII
NPOOBUHYMbLLL nopo20o8blli
nopo2oswiii NPOOBUHYMbLLL
IIOPOrOBBIN MOPOroBbI IOPOrOBbIN
NMOPOroBbIN HM:Ke TIOPOroBOro
HUKE IOPOTOBOT0
HH2Ke II0POroBOro -

3. MeToanueckne MaTepuaJbl, ONpeaesolye Npoueaypbl OeHUBAHUS 3HAHUI, yMeHUil, HABBIKOB
U (W) ONBITA 1eSITeIbHOCTH, XapaKTEePHU3YIOIIMX 3Tanbl POPMUPOBAHNUS KOMIIETEHIIUIH

— MHroromas arrecrauusa IO AOUCHHUIIIMHE MABJIACTCA HWHTCIPAJBbHBIM IIOKA3aTCJIEM KadCCTBa

TEOPETUYECKHX W MPAKTUYECKHX 3HAHUN M HABBIKOB OOYyYaroIUMXCs M0 AUCHUIUIMHE U
CKJIa/IBIBAETCSI U3 OLICHOK, ITOJIYYEHHBIX B XOZ€ TEKYILEH U IPOMEKYTOUHOU aTTECTALNH.
Texymas aTTecranus B CEMECTpPE MPOBOJUTCS C IEJbl0 OOEcreueHus: CBOEBPEMEHHOM
OoOpaTHOW CBSI3M, AN KOPPEKUMH OOYy4YeHMs, aKTUBU3ALUH CaMOCTOSITEIbHONH paboThI
o0yJaronmxcsi.

[IpomexyTouHas arrecTalusi NpeJHa3HadeHa JUIsi OOBEKTUBHOTO TMOJATBEPKICHUS U
OLIEHUBAHUS JOCTUTHYTBIX PE3yJIbTaTOB 00YUEHUs MOCIe 3aBEPIIECHUs U3yUeHUs AUCIUITIIHBIL.
Texyias arrecranus oCcylecTBIsSETCs 1Ba U OJUH pa3 B CEMECTP:

o koHTposibHas Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B RJIEKTPOHHYIO BEJOMOCThH HE
no3iHee 8 Hemenu ydeOHOTO cemecTpa. Brirouaer B ceOst OLEHKY MeEpONPHSITHA
TEKYIIETr0 KOHTPOJS ayJAUTOPHOM M CaMOCTOATEIbHOW pPabOThl 00ydaromierocs o
pasnenam/TeMaM yuyeOHOUM AUCIUIUIMHBI ¢ 1 o 8 Hemenmo yueOHOro ceMecTpa.

Pe3ynbrarhl Tekylied U NPOMEXKYTOYHOM aTTecTald MOABOJATCS IO MIKajde OalbHO-
PEUTHHTOBOM CUCTEMBI.

JTan peliTHHrOBOii cHcTeMblI / Heneas Bann
Ouenounoe cpeacrso Murivyn ™ Maxcrmym
2 cemecTp
Texyuiasi arrecranus 1-8 36 - 60% ot 60
MaKCHMyMa

KonTpoJibHas Touka Ne 1 1-8 36 (60% ot 20) 60
IIpoMeskyTOUHasI aTTecTALUSA - 24 — (60% 40) 40
DK3aMeH - 24 40
buiernl k IK3aMEHy

* - MHUHMMAaTbHOE KOJIHYECTBO OAIIOB 3a OIICHOYHOE CPEICTBO — 3TO KOJUYECTBO Oaiios,
HaOpaHHOE 00yYaOIIUMCS, P KOTOPOM OIICHOYHOE CPEICTBO 3aCUUTHIBACTCS, B POTHBHOM
ciydae — OOydaroImUiCs — JOJDKEH  JIMKBUIWPOBATh  IOSBHUBIIYIOCS  aKaJeMHUYECKYIO
3aJ0JDKEHHOCTD 0 TEKYLIEH WA IPOMEXKYTOYHOM aTTecTaurv. MUHUMAaIbHOE 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 3amanue BapuanTel oTBEeTOB
1.
CooTHOIIEHHS HEOTIPEeJEeTIEHHOCTEH: 1) Ax - Ap~h*
Besikasg nombITka J1oKanu3oBaTh Oosnee TOYHO | 2) At - Ap~h
4acTUILy MIPUBOINT K BO3PacTaHUIO
HeoIpeaenéHHoCTH Ap yacTuilsl, M Haobopor. | 3) AE - Ap~h
2.
IlepecranoBOYHBIE COOTHOLIEHH OonepaTopoB | 1) [xpx| = ih*
KOOPJMHATHI M UMITYJIbCA:
2) [ri, Ppx] =16y, 1#]
3) [xpx] = 2mih
3. Teopema Oncarepa +1) ogHa U3 OCHOBHBIX TEOpEM
TEPMOJAMHAMHUKHN HEPAaBHOBECHBIX MPOIIECCOB
2) 0J1Ha U3 OCHOBHBIX TEOPEM
TEPMOJIMHAMHMKH PaBHOBECHBIX ITPOLIECCOB
4. 7 2h?2
Kak ompenensercss MUHHManbHas OdHeprusi| 1) e = n=1*
YacTUIBl B OECKOHEYHOM IMOTEHUUAIbHON b omiz
2,2
same? 2 ¢ _mh n=1
L 2m
e = h n=1
L omiz
5.
Kak wHaszpBaercs addexkr mnpeomonenus | 1) TynHenbHbIH 3D derT*
YJacTHUIIeW MOTEeHIMAIbHOro Oapbepa B ciydae,
Korja eé ITONHAs dHeprus MeHbIre BHICOTHI | 2) Dddekr samyrannocTn
6aprepa E<Uo.
3) KBanrosbiii a3 dext Xoma
6. 1) OTKJIOHEHHUE OT CPETHETO KBAJIPATHUHOTO
3HAYCHUS;
Kakoe yTBepxk/1eHHE SABIAETCSA ONPEAEIEHUEM | 2) OTKIOHEHHE OT HanOoJIee BEPOSTHOIO
baykTyaruu? 3HAYEHUS;
+3) OTKJIOHEHHUE OT CPETHETO 3HAUCHHS,
4) OTKJIOHEHHE OT MAKCUMAaJIbHOTO 3HAYCHUS;
7. +1) YKCII0 PA3TUIHBIX MUKPOCOCTOSIHUM,
COOTBETCTBYIOIUX JAHHOMY
Yo Takoe CTaTUCTHYECKUN BeC? MAKpOCOCTOAHHUIO,
2) 3TO TO K€, YTO ¥ MaTeMaTHYECKast
BEPOSTHOCTD.
3) YKCITO Pa3IMYHBIX MUKPOCOCTOSHUH,




3aganue

BapuanTsl 0oTBETOB

COOTBETCTBYIOIINX PA3IUYHBIM
MaKpPOCOCTOSHUSM;

4) 4KCII0 pa3InIHBIX MAKPOCOCTOSHUH,
COOTBETCTBYIOIIUX Pa3IUYHBIM
MUKPOCOCTOSIHUSIM;

KaK CBs3aHa 3HTp0HI/I$I CO CTAaTUCTHUYCCKHUM
BeCcOM?

1) sHTpONMS NpONOpLMOHATIbHA
CTaTUCTUYECKOMY BECY;

+2) SHTpOIHUS MPONOPIIUOHAIBHA JIoTapuMy
CTaTUCTHUYECKOTO BECa;

3) sHTpoIHUs 00pPaTHO MPONOPIUOHATIEHA
aorapudmy CTaTUCTUYECKOTO Beca,

4) 3HTpOIHS MPOMOPLUOHATBHA KBAIPATY
CTaTUCTHUYECKOIO BECa,;

CKOJIBKO CTEINEHEN CBOOOIBI | UMEET
OJIHOATOMHAsI MOJIeKyJ1a?

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

3) 3 kosebarebHbIC,

+4) 3 nocTynarenbHbIe.

10

3a CYET yero MOXKeT U3MEHUTHCS BHYTPEHHSIS
SHEPTHUS CUCTEMBI?

1) ToBKO 3a CY4ET OOMEHA TEILIOM;

2) TOJIBKO 3a CYET COBEPIICHUS PabOTHI;

3) TOJIBKO 3a CYET M3MEHEHHUS YMCIIa YaCTHII B
CHCTEME;

+4) 3a cuét 0OMeHa TEIJIOM, COBEPIICHHSI
paboThI ¥ 32 CYET U3MEHEHUS YHCIIa YaCTHI] B
CHCTEME;

11

BriOepute nmpaBuiIbHOE yTBEPKICHUE:

1) sHTpONHUS CUCTEMBI, HAXOAILIEHCS B
PaBHOBECHOM COCTOSIHUM, MUHUMAJIbHA;
+2) SHTPOMNUS CUCTEMBI, HAXOSIIECICS B
PaBHOBECHOM COCTOSIHUM, MaKCUMAJIbHA;
3) SHTPOMHUS CUCTEMbI, HAXOISIIEHCS B
HEPaBHOBECHOM COCTOSIHUM, MAKCUMAaJIbHa;
4) SHTPOMHUS CUCTEMBI, HAXO/IAIICHCS B
HEPaBHOBECHOM COCTOSIHUM, MUHUMAJIbHA;

12

Kakas sHeprus npuxoauTcs B CpelHEM Ha
KaX/1yl0 CTEIIeHb CBOOO bl MOJIEKYJIbI?

+1)1 KT,
2

2) KT;
3) %kT;

4) 2KT:

13

Yposens @epmMu COOTBETCTBYET

+1) MaKCHUMaJIbHOW HEPTHHU, KOTOPOI MOKET
00JaaTh JIEKTPOH MpH a0COIIOTHOM HYJIE;
2) MUHUMAJIbHOM YHEPTHH, KOTOPOH MOXKET
00JyaaTh JIEKTPOH MPHU aOCOTIOTHOM HYIJIE;
3) MakCUMaJIbHOI SHEPTUH, KOTOPOU MOXKET
o01aaTh ANIEKTPOH MPHU JII0O0H TeMmepaType;
4) MUHAMAIILHOM SHEPTUH, KOTOPOH MOXKET
00J1a1aTh JIEKTPOH NPH JIF000M TeMIiepaType;

14

Kaxkue napamertpsl
Ha3bIBAIOTCSA MAKPOCKOITUYECKUMU?

+1) mapaMeTpbl, ONMCHIBAIOIINE CHCTEMY B
ETIOM;

2) MUKPOCKOTIMYECKHE MTapaMeTPhbl aTOMOB;
3) KOOpAWHATHI aTOMOB;

4) CKOpOCTH aTOMOB;

15

Kak 3aBucut cpenHssa KBaJpaTuyHasi CKOPOCTb
MOJIEKYJI UJI€aIbHOTO Ta3a OT
TEPMOAMHAMUYECKON TEMIIEpaTyphl?

1) mponopumoHabHa KBaapary
TEepMOANHAMUYECKOH TeMIIEPaTyphI;
2) 00paTHO IPOIOPIMOHATEHA KBAJ[PAaTHOMY
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KOPHIO U3 TEPMOJIMHAMUYECKON
TEMIEPATYPHI;

3) nmponopuuoHaibHA TEPMOAUHAMUYECKOM
TEMIIEPATYPE;

+4) npornopiuoHagbHa KBaJApaTHOMY KOPHIO
U3 TEPMOJIUHAMHYECKON TeMIIepaTypbl;

16 +1) yacTuIl ¢ MOJIYIENBIM CITHHOM;
Oyuknwmst pacupenenenus Oepmu-/lupaka 2) YaCTHIL C IIEeIIBIM CITUHOM;
MpUMEHUMA JUIA ... 3) gacTuil ¢ JIF0OBIM CITHHOM;

4) ¢hoToHOB;

17 +1) yacTHII C IETBIM WIIN HYJICBBIM
Oynknusa pacnpenenenus boze-OiHinTelina SHAHCHHEM CIIHHa,
IpEMeHmME I ... 2) YaCTHIL C MOJYIEIIBIM CIIUHOM;

3) gacTuif ¢ JIFOOBIM CITHHOM,;
4) 3IeKTPOHOB;

18 1) Dx = ((x + (x)?));
Jlucriepcust ciy4aitHoM BeaumauHbl DX +2) Dx = ((x — (x)D));
OTIPECIISETCS BBIPAKECHHUEM. . . 3) Dx = {(x — (x)*));

4) Dx = V{x2) = (%)%

19 1) 6x = (x)/x;
OTHOCHTENBHOE OTKJIIOHEHHUE CITy4aliHON 2) 0x = Dy/x;

BEJIMYMHBI PACCUUTHIBACTCS 110 (hOpMYyJIE. .. +3) 6x = Ax/(x);
4) 6x = (x)/Ax;
20 P 1) MHUKpOKaHOHHUYECKOTO;
acripenienienne MakcBeria s U1eanbHOTO ‘
0OJIBLIIMAaHOBCKOTO Ta3a SBJISETCS MPSMBIM *2) KaHOHUHECKOTO; _
CIICZICTBUEM. .. PACTIPE/ICITICHUSI. 3) GoMBIIOTO KAHOHITIECKOTO;
4) MaKpOKaHOHUYECKOTO;

21 | TToBepXHOCTB, IO 00€ CTOPOHBI OT KOTOPOI I'panumna 3epen
KPUCTAIITUYECKHE PEIIETKA OTIUYAIOTCS
IIPOCTPAHCTBEHHOW OpUEHTALUEH

22 | Yem pa3nu4aTCs aJIOTPONMYeCcKe | THUIIOM KPUCTATITUYECKON PelIeTKU
Moaudukanmuu xeneza?

23 | KomuuectBo aTOMOB B nepBor | KoopanHaimonHoe 4nciio
KOOPJAMHAIIMOHHOU cepe

24 | Touyeunsrit nedexT kpucramia, | Jlepext no Openkento
MIPENICTaBIISIONINI CO00M Mapy, COCTOAIIYIO U3
BAKAHCHUU W MEXKJIO0Y3eIbHOTO aToma (MOHA)

Ha3bIBaercs...”?

25 | BcraBbTe MPONYIIIEHHOE CJIOBO: | MOBBILIAKOT
Toueunble 1eEKTHI ... JHEPTHIO KPHUCTAJLIA.

26 | [IpumecHBIe aTOMBI BHEIPEHHS 3HAUYHMTEIBHO | aTMochepoii KorTpemna
CWIbHEE TMPUTATUBAIOTCS K TUCIOKALUU, YeM
aToMbl 3ameuieHus. IlputsbkeHue aromoB
MpUMecel, BBI3BAHHOE PA3HBIMH MPHYMHAMH,

MPUBOJUT K «OCAKICHHUIO» ITHUX aTOMOB B
BUJIE IIETIOYKU BJOJb Kpas IKCTPAIJIOCKOCTH.
Takas memovyka MHOPOIHBIX ATOMOB
HasbIBaercs...”7
27 | Dddexr ymopsgoueHus B pacronoxkeHuu | atmocdepoirt CHyka
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aTOMOB JIOJDKEH HaONI0JaThCd H B IMOJIE
HanpspDKEHUH BOKPYT BHHTOBOM U KpaeBOM
muciokaiuid.  OO0macTe  yMmopsIIOYEHHOTO
PacrooKeHus! IPUMECHBIX aTOMOB
BHEJIPEHUST  BOKPYI  JIMHUM  JUCIIOKAIUH
Ha3bIBAIOT...”7

28

Kak nazpiBaroTcsi 0Ojaka MPUMECHBIX aTOMOB
BHEJPEHUS Wi 3aMelIeHHs,
chopMupoBaBmIUXCS B Je(eKTe YINaKOBKH,
HACBILIAIOUINXCA MTPU KOHIICHTPALIUU
WHOPOJHBIX aTOMOB, PaBHOW HECKOJIBKUM
ATOMHBIM ITPOLIEHTaM?

Atmocdepa Cy3yku

29

Jlunelnplii  KpucTaIiorpaduyeckuii  1eeKT
WM HEPAaBHOMEPHOCTh B KPHUCTAILIMYECKOH
CTPYKTYpPE, KOTOpasi COIAEPKHUT PE3KOE
WU3MEHEHUE pacnoIoKeHus aTOMOB
Ha3bIBaeTcs...7

Jucnokaruei

30

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

ckuH-3(P ekt

31

Hemnonnas aTOMHas IUIOCKOCTB
(MONyNI0CKOCTh), OOpBIBAIOIIASACA  BHYTPH
KpHUCTaja Ha3bIBaeTcs...”?

9 KCTPpaIlJIOCKOCTBIO

32

6N-mMepHOE MPOCTPAHCTBO, KOOPAMHATAMU
KOTOpOT0 SABIIAIOTCA KaHOHUYECKHE
IIEPEMEHHBIE, HAa3bIBACTCS. ..

($hazoBbIM

33

Koadduunentom, csasyromum 6e3pa3MepHyto
SHTPOIIHUIO C SHTPONHENH TEPMOIUHAMHYECKOH,
SABJIACTCA. ..

nocrosHHas boabiMaHa

34

Mogenb, B KOTOpPOH aTOMBI KOJEOIIOTCA
HE3aBUCHMMO Jpyr OT Jpyra, a 4YacTOThI
Kosie0aHU BCeX aTOMOB OJIMHAKOBBI

Mopgens DUHIITERHA

35

Korna cpennee pacctosiHue Mexay 4acTUIAMH
CTAHOBUTCS MEHBIIE WJIH CPAaBHUMBIM C
NeOpONIEBCKON JITTMHOM BOJIHBI, COCTOSIITUIN
13 KBAaHTOBBIX YACTHI I'a3 OKa3bIBAETCH. . .

BrIpo1eHHBIM

36

CrocoOHOCTh  BeIeCTBa CYLIECTBOBaTb B
COCTOSIHUSIX c pa3IUnYHbIM TUTIOM
KPUCTAJUIMYECKON PEIIETKH

[Momumopduszm

37

OIMHAKOBOCTE CBOICTB BO BCEX
HAMpaBJIEHUAX — ITO ...

H3oTponHOCTH

38

I[Ba OCHOBHBIX 3JICMCHTA CTaJIn

Kenezo, yrinepon

39

Kakas cuna F, nelicTByroias Ha 4acTHILy C
AIEKTPUICCKUM 3aPSJIOM ( U CKOPOCTBIO V U3-
3a BHEIIHETO AJIeKTpuueckoro nous E u
MarHuTHoTro o B, onpexnensercs
BBIPAXKEHUEM

F= qﬁ + q[ﬁ,ﬁ]

Cuna Jlopenua

40

Ilox me¥icTBEM MAarHUTHOTO I10JIS,
MEPIEHANKYIISIPHOTO K AIEKTPUIECKOMY TOKY,

Dddext Xomra

10
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OJICKTPOHBI B MAaTCPpUAJIC OTKIIOHAIOTCA
NEPHNCHANKYIISIPHO KAaK HaIlpaBJICHUIO
QJICKTPHUYCCKOI'0 TOKA, TAK U MArHUTHOI'O I10JIA
1 BO3HUKACT PA3HOCTb MOTCHIIUAJIIOB MCIKIY
cnosimu. Kak Ha3bIBaeTCst 3TO IBJICHUE ?

41

CKopocCTh, ¢ KOTOPOM IepeMeIaeTcs EHTP
BOJIHOBOTO MakeTa (TOYKa ¢ MaKCUMaIbHBIM
3Ha4YeHHEM A), Ha3bIBACTCH .........

dw 21

% TRe k=—

c = 1

IPYMIIOBOM CKOPOCTHIO

42

........ — SIBJICHHUE HAJIO)KEHUSI BOJIH, TIpU
KOTOPOM MPOUCXOAUT YCTOWYMBOE BO
BPEMEHU X B3aUMHOE YCUJIUE B OJJHUX
TOYKaxX IPOCTPAHCTBA U OCIa0JIEHUE B JPYTUX
B 3aBUCHUMOCTH OT COOTHOIIECHHUSI

MeXxy pazaMu 3TUX BOJIH.

WnTepdepenius BoiIH

43

Z[Be BOJIHBI MJIM HCCKOJIBKO BOJIH SABJIAIOTCA
....... , €CJIIM 4YaCTOThl HUX OJHHAKOBHEI,
AMIUIMTYBI U Pa3HOCTb (1)213 IIOCTOSHHBI

KOI'CPpCHTHBIMUA

KpI/ITepl/II/I H HmIKajJa OInCHHBaHUSA

Onenka Kputepun ouenku

¢ 38 o 43 bayuioB CTyaeHT I0JDKEH B pelleHUH 3aa4i TTOKa3aTh BIaJICHHE:

cpemax

- OCHOBHBIMH TCOPETUYCCKUMU MECTOJaMU PCUHICHUA 3a/1a4
CTaTUCTUYECKON (PU3UKHU TBEPJIOTO Tela;
- YUCJICHHBIMH METOJJaMH pacyeTa SIBJICHUH B KOHACHCHUPOBAHHBIX

¢ 34 mo 37 6ayoB CTyaeHT IOJDKEH B pelIeHUH 3a1a4M 1M0Ka3aTh IOCTATOYHOE BJIa/ICHHE:
- OCHOBHBIMH TCOPETUYCCKUMU MCTOJaMU PCUHICHUA 3a/1a4
CTaTUCTUYECKOMN (PU3MKHU TBEPJIOTO Tela;

- YUCJICHHBIMU MCTOJaMHU pacucTa SIBJIEHUU B KOHACHCHUPOBAHHBIX

cpenax

¢ 30 no 33 bayuioB CTyneHT OJDKEH B PEIICHUH 3a/1a4H TI0Ka3aTh o0IIee BIaJICHHE:

cpenax

- OCHOBHBIMH TeOpeTI/I‘ICCKI/IMI/I METOAaMU pemeHI/m 3aaa4
CTATUCTUYECKOHN (DPM3UKU TBEPJOTO TEa;
- YHCJICHHBIMU METOJIaMU pacueTa sIBIIEHUN B KOHJACHCUPOBAHHBIX

11



