degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU

A.B. MaJieeB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: JlononHUTENbHBIE TIIaBbl IUCKPETHON MaTeMaTHKH
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 4
KBaJIMpUKALS: GakanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTauuu: 7 (oceHHuil) - JuddepenuupoBannslii 3a4et

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.B. Co3blkuH, KaHJI. TEXH. HayK, mpodeccop

[Mporpamma obcyxieHa Ha 3ace/laHuM BBICIICH MIKOJBI Tporpammuoil nrxeneprun MOTU - Auaexc 05.03.2020



AHHOTANMA
B xypce paccmarpuBaroTCs BOIPOCH WHTEPAKTUBHOW KOMIBIOTEPHON BepU(UKAIMK JIOKA3aTEIBCTB Ha
OCHOBE TEOPETHUKO-TUIIOBOTO TOAXOAA, TMOJYYMBIIEH B TMOCIEAHHUE JECATUICTHS 3HAUYUTEIbHOE
pacmpocTpaHeHHE KaK B MPHIIOKEHUAX K MaTeMaThke (BepuduKamnms perieHns "3aaqan o 4eThIpeX Kpackax'" u
Ip.), TaK ¥ K MPaKTUKE MIPOTrPaMMHUPOBAHUS

1. lean u 3apa4un

Heab AuCHUILIMHBI

- JaTh TpeACTaBIeHHE OO0 OCHOBHBIX 3aKOHAX W SIBICHUSAX CTAaTHCTHUECKON ¢usnku, oOyduTh
MPUMEHEHUIO COBPEMEHHBIX METOAOB TEPMOJUHAMUKH, CTATUCTHYECKOW MEXAaHWKH M KUHETHKHU B
pabore ¢ (pU3NYECKUMH CHCTEMaMH, HAYyYUTh CTY[ACHTOB peIlaTh 3JIEMEHTapHBbIE 3aJayd U JeJaTh
HECJIOKHBIE OLICHKHM, M HAaKOHel, C(OPMHPOBATH OOIIEKYIBTYpPHBIE M IMPO(ECCHOHATIbHBIE HAaBBIKU
(u3MKa-rccIeI0BaTes. OnHocemecTpoBbli  Kypc "MeTonbl  cTarucTHYeckod  (U3UKH B
BBIUMCIIUTENIBHOM  MaremMaruke M Teopud HHGOpManuu'  CONMPOBOXKIACTCA peTyIspHOMA
MHIMBHUyaJbHOW paboTOi mpemnozaBareliss co CTYJCHTAaMH B IPOLECCE CIAayd JIOMAIIHUX 3aJaHHH,
KOHCYJBTAIIH, a TAKKE CAMOCTOSITEIIbHBIX 3aHATHH.

33]13‘[1/[ JAUCHUIIINHBI

- HU3YUYCHUC MATCMATHYCCKHUX OCHOB CTaTUCTUYCCKOM (1)I/ISI/IKI/I,

- HpI/IO6peTeHI/Ie CrymareisiMu TCOPECTUUCCKUX 3HAHHMHI B 00JIaCTH COBpPCMCHHOI'O CTATUCTUYCCKOI'O
aHaJin3a.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Cnocoben npuMeHsTh
€CTECTBEHHOHAYYHbIC M OOICHHKCHEPHBIC
3HAHHA, METO/IBI MATEMAaTHYECKOTO aHaJIH3a U
MOJICJIUPOBAHUS, TEOPETUUECKOTO U
OKCIIEPUMEHTAIBHOTO HCCIICAOBAHUS B
npo(heCCHOHATLHOM ESTENbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1auy,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-7 CriocobeH npuMeHSTh B IPAKTUYECKON
IeSATEeIbHOCTH OCHOBHBIC KOHIICIILIUH,
NPUHIIMIIBL, TEOPHH U (DAKTHI, CBSI3aHHBIE C
nH(POPMATUKON

OIIK-7.3 VYmeer BBIBIATH Y3KHE MeCTa B MPOIECCE
pa3paboTKu W MpeJyiaraTh METOJbI U HHCTPYMEHTBI ISl €T0
ONTUMU3ALIUNA

[MK-2 Cnocoben popmanuzoBars u
AJITOPUTMU3UPOBATH MTOCTABJICHHYIO 3a/1a9y

[MK-2.1 Cnocoben ¢opmann3oBaTh W aITOPUTMU3HPOBATH
MOCTABIICHHYIO 3329y

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

- OCHOBHbIE IIPHHLMUIIBI JIEKAIINE B OCHOBAHUU CTATUCTUYECKON (PU3UKH, YTO TAKOE CTaTHCTUYECKHI
aHcamMOnb, OOIMEe CBOWCTBA M Pa3IM4Ms MEXIY MHUKPOKAHOHHYECKHM, KAHOHHYECKUM M OOJIbIINM

Kpyr sBnenni,

B KOTOPBIX BO3MOXHO NPUMCHCHUC MCTOAOB

- 3Hasd 3aKOHBI MOBEACHUA YaCTUI], U3 KOTOPBIX MOCTPOCHA CUCTEMA (MOHeKy.]'IBI, aTOMBbI, HOHbI, KBaHTHI
nT I[.), YCTaHABJIMUBATL 3aKOHbI MOBCACHUA MAKPOCKOITNYCCKOI0O KOJINUYCCTBA BCIICCTBA.

3HATh!
KaHOHMYECKUM aHCaMOJIsIMHU.
CTaTUCTHUYECKON (PU3UKH.

YMETb:

BIIAJICTh!

- METOAAMH HaXO0XICHHUA

TCPMOANHAMUNYCCKUX

XapaKTCPUCTUK BCIICCTBA NOJIb3YACh

CTAaTUCTUYCCKUMHU aHCAMOJISIMU U 3aKOHAMH B3aMMOJICHCTBHUS OTICIbHBIX YaCTHII.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH



4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM Y4E€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 TepMonnHamMuka 6 6 8
) MUKpPOKaHOHUYECKOE W KaHOHHYECKOE 6 6 ]
pacrpeneneHus
3 XUMHUYECKOE paBHOBECHE 6 4 8
4 KBanroBble rasel 4 4 8
5 Heunneanbusie ra3pl. @a3oBbie MEPEXoabl 4 6 8
6 Kunernueckoe ypaBHeHHE 4 4 8
Nroro yacos 30 30 48
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 108 yvac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHwmii)
1. TepmoguHamMuKa

DHeprusi, SHTPONHMS, HHTANBIUSA, CBOOOAHAs »sHeprus. Temnora, momomiaemas INpH 3apsake
KOHJIEH-caTopa. Temnora, Ipy yJaJeHuH 3apsaa OT AUAIEKTPHKA.

2. MI/IKpOKaHOHI/ILICCKOG 1 KAHOHHWYCCKOC PaCHIpCACICHU

bonbiiMaHOBCKMIT Tra3. DHeprus M TEIUVIOEMKOCTh OCHWIIISATOpAa - U3 MHKPOKAaHOHHUYECKOIO
pacnpenenenus. JIByXypoBHeBass cHCTEMa - MOJEIb PE3UHBL. TeIIOEMKOCTh MPH BBICOKOM
BBIPOXKJICHUM BEpPXHETO YpoBHsA. ['a3 B oObeMe ¢ MOTEHIMALHOW sIMOH. JluMdnmexTpuyeckas
MpoHUIIAeMOCTh Ta3a aumoinei.(Knaccuueckune numonu, BBICOKHE Temreparypsl). OxnaxaeHue
METOJIOM pa3MarHW4MBaHMS NapaMarHUTHBIX COJICH: HMIMHIpUYECKUH 0oOpa3elr] Ha OCH COJICHOMIA,
TEIUIOEMKOCTh B OTCyTcTBHE MarHUTHOTo mnojsi C=VaT3. MonekymsipHeie nmydku - onsiT LITepHa.
3anonHeHNe OTKAaYaHHOTO cocyjaa (IPU pa3HBIX COOTHOLICHMSAX pa3Mepa OTBEPCTHS U JUIMHBI
cBoOoaHOro npobera). ddpdexr Kuyncena. Ckopo v nosiBUTCA B KOMHATE MOJIEKYJIa ¢ SHepruei 2, 3,
4 »B? Temnoemkxoctu H20, CO2 B 3aBHcHMMOCTH OT TeMmriieparypbl. [lompaBku K TEMIOEMKOCTH
JBYXaTOMHOTO Tra3a, BbI3BaHHBIC aHTAPMOHUYHOCTBIO KojeOaHuil. OO yueTe B CTaTUCTHYECKOH
CyMMe JIMCKPETHBIX YPOBHEH aroma Bogopona. Atmocdepa miaHeTsl.

3. XuMH4eckoe paBHOBECHE

Cremnenp aucconpanvyd MOJICKYNl nByxaromHoro rasza (AB — A+B). 3aBucuMocTh cTeneHU
JCCOIM-aI[iK OT TEeMIIeparyphl NpU TMOCTOSHHOM oObeMme. TeroTa peakiuu, TEMIOEMKOCTH TpU
IIOCTOSHHBIX 00BbEME U JaBJIICHHMU.

4. KBaHTOBEIE Ta3bl

OHGHKI/I AJId SJICKTPOHHOTI'O ra3a B MECTAJLJIC. q)epMH—ra3 B OCIHUJIJISITOPHOM I10JIC.



[TomynpoBoguuk n-tuma. OneHka NPUMECHOTO YpoBHS (Kak BomopononomoOHoro). Yucmo
3JIEKTPOHOB B MPHUMECHOM COCTOSHHHM C YYETOM KYJIOHOBCKOTO OTTainkuBaHus. boze-rasz B moie
mxectd. (Konpencanus boze-DitamTeiina). benbiii kapnuk, HelTpoHHast 38e31a (OteHka paanyca -
C MpUMEHEHHEM TeopeMbl Bupuana.) OeHka pazMepa «IUIOTHOI» yacTu aroma 1o Tomacy — @epmu
(Yy4uTBIBAEM TOJIBKO B3aMMOJICHCTBHE 3JIEKTPOHOB C SIPOM).

5. HeuneanbHele razsl. @azoBble EPEXOIbL

OneHky JuIsi OPOYHOBCKOTO JBM)KCHUS. 3a Kakoe BpeMsl Karuisi pajuyca 1| MKM B pa3peXKCHHOM Tase
npuobperer TemioByo ckopocts? KakoB ko3dpduument auddysun takux kanemnex? Jlons monHoM
MHTEHCUBHOCTH PAJICEBCKON JIMHMM, NpUXoAsdmiascs Ha ayomer Manpensmrtama - bputroeHna.
[yms! B anekrpuueckux uersix. Koppensiunonnas ¢ynkuus TokoB B RC nemnouxe.

6. Kunernueckoe ypaBHeHMe

Oddexr Xomna. [IpocTpancTBeHHAs TUCTIEPCHS AUAIEKTPUUECKONM MPOHULIAEMOCTH ILIa3Mbl. 3aKOH
JMCIEPCHUHM HMOHHOTO 3ByKa (NpH YCJIOBMHM, YTO TEMIepaTypa rasza 3JIEKTPOHOB MHOIO OoJbIe
TEMIEpaTypbl Ta3a HWOHOB, BKJAAbl B IPOBOAMMOCTb - OT S3MEKTPOHOB CTAaTHMYECKWH, OT HOHOB
(Li2/2)). B OKpecTHOCTH TOYKM BCTpPEYM WYYKOB YCKOPUTENS paCHpeleNieHHs YacTHIl I10
MOTIEPEYHOMY CEUCHHIO ITyYKOB W 10 yIiiaM He3aBHUCHMBI. Haiitu pacnpeneneHue mo momnepeuHoMy
CEYCHUIO IIyYKOB M IO yIJIaM Ha PAcCTOSHUM Z OT TOYKH BCTPEYHM. BBIpasuTh CBETUMOCTD,
MOJTy4aeMyIo IPU COYIApEeHUH. 3aTyXaHHe MOIEPEeYHOro YIbTpa3ByKa B METaJUIe MPHU YCIOBUH, YTO
JUTMHA CBOOOTHOTO Mpobera 3J1eKTPOHOB Majia 0 CPAaBHEHUIO C AJIMHON BOJHBI 3BYKA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa

1. JluckpeTHas MareMarrka JJisi IporpaMMHUCTOB, yaeOHoe ocodue / P. Xarraptu . — Mockaa,
Texnocdepa, 2012.— URL: https://ibooks.ru/bookshelf/337430/reading (naTa obparieHus:
26.11.2020). - ITonusrii Texet (Pesxum noctyna : u3 cetu MOTU / Ynanenusiit gocTy)

2. JluckpeTHast MaTeMaTHKa, DJIeKTpOHHAas Bepcus neyatHor myonukanuu / A. H. Maxkoxa, I1. A.
Caxwuiok, H. U. YepssikoB. — MockBa, ®uzmariurt, 2005

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

- AcanoB M.O., bapanckuii B.A., Pacun B.B. Jluckpernas maremaruka: rpadpl, MaTpOHIBL,
anropuTMsl. - http://e.lanbook.com/books/element.php?pll cid=25&pll id=536

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIE TEXHOIOTHH, BKIIIOYask IEMOHCTPALIHIO
Npe3eHTALUN.

B nporiecce caMocTosSTENbHOM PabOThl 00YYarONIMXCsl BO3MOXKHO UCTIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, MATLAB, Maple u np.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

1. PexoMeHzmyeTcsi YCHEUIHO COaBaTh KOHTPOJIbHBIE pabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM arTeCTalluu IO NMpCAMCTY JIy4dlIC BCCTO IOJB30BATHCA MAaTCpHaJIaMU

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: A.B. Co3blkuH, KaHJI. TEXH. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Cnocoben npuMeHsTh
€CTECTBEHHOHAYYHbIC M OOICHHKCHEPHBIC
3HAHHA, METO/IBI MATEMAaTHYECKOTO aHaJIH3a U
MOJICJTUPOBAHUS, TEOPETUUECKOTO U
OKCIIEPUMEHTAIBHOTO HCCIICAOBAHUS B
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-7 CriocobeH npuMeHSTh B IPAKTUYECKON
IeSATEeIbHOCTH OCHOBHBIC KOHIICIILIUH,
NPUHIIMIIBL, TEOPHH U (DAKTHI, CBSI3aHHBIE C
nH(POPMATUKON

OIIK-7.3 VYmeer BBIBIATH Y3KHE MeCTa B MPOIECCE
pa3paboTKu W MpeJyiaraTh METOJbI U HHCTPYMEHTBI ISl €T0
ONTUMU3ALIUNA

[MK-2 Cnocoben popmanuzoBars u
QJITOPUTMHU3UPOBATH MTOCTABJICHHYIO 3a/1a9y

[MK-2.1 CnocobeHn ¢opmann3oBaTh W alrOPUTMU3HPOBATH
MOCTABIICHHYIO 33129y

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUA AUCHUIIIIMHBI <(I[OHOJ'IHI/ITCJ'IBHBIG TJIaBbl I[HCKpCTHOﬁ MaTE€MaTUuKN» O6y‘IaIOIJ.IPII>iCSI

JOJIKCH:

3HATb:

- OCHOBHBIC NPHUHIUIIBI JIC)KAIINEC B OCHOBAHHUU CTaTUCTUYECKOM Q)HSI/IKI/I, YTO TaKO€ CTAaTUCTUYECKHUU
aHC&MGJ’IL, O6H.[I/Ie CBOICTBA U pasiiniua MCXKAy MUKPOKAHOHHYCCKHUM, KAaHOHUYCCKHUM U OOJIBIITUM

KAHOHHYECKUM aHcaMOIAMU.
CTAaTUCTHYCCKON (PU3UKH.
YMeThb:

Kpyr sBnenui,

B KOTOpPBIX BO3MOXHO IIPUMEHCHHUC MCTOIOOB

- 3Has 3aKOHBI IMOBCACHUSA YaCTUL], U3 KOTOPBIX MOCTPOCHA CUCTEMA (MOJ'ICKYJ'IBI, aTOMbl, HOHbI, KBAHTbI
nT I[.), YCTaHaBJIMBATb 3aKOHbI TIOBEACHUA MAKPOCKOIIMYECKOI'0O KOJIMYECTBA BCIICCTBA.

BJIAA€Th:

- METoOaMHM  HaxXOXKICHUS

TEPMOINHAMUNYICCKUX

XapaKTepPUCTUK  BELIECTBA  IOJB3YACh

CTaTHCTUYCCKUMH aHCAMOJISIMHA B 3aKOHAMH B3aHMO,I[ef/'ICTBH$I OTACIBbHBIX YaCTHII.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

TeKyH_[I/Iﬁ KOHTPOJIb COCTOUT H3 CHAa4yu ClaylmarejsaMu 3adad I CaMOCTOATCIBHOI'O0 PCIICHUA.
HpI/IJ'IaFaCTCSI IMPpUMEPHI 3aaHuA IJId PCHICHHUA B CUCTCMC Coq 1 HCCKOJIBKUX 3aJa4 TCOPCTHUYCCKOIO

Xapakrepa

3aiaqu 1o Kypcy

1. [lpuBeauTe, €ci BOBMOXKHO, CIIEAYIONIHE TEPMBI K B1-HOpMaIbHOH Qop

Me: a) (AXy.xxy)(Axy.yx)(Ax.X)(Axy.xyx); b) (Axy.xxy)((AXy.yx)(Ax.X))(AXy.XyX).

2. Iposepbre, paBHBI U (B cMbIiciae =[P1) cienyrompe TepMbl: a) (AXy.xXy)(AXy.yXy)(AXy.yXx) u
(Axy.xxy)(Axy.yxx)(Axy.yxy); b) (Ax.xX)(AXy.yxy)(AXy.Xxy) U (AXY.yXX)(AXY.yXy)(AXY.XXY).

3. (ronoBHas HopMmainbHas (opma) Jlokaxkure, 4ro TepM M siBisieTcss BHOPMaJBHBIM TOIZIA U TOJBKO

TOrzda, KOrja OH MUMEET BUJI

Ax1 ..xn.yN1 ..Nm, rae Bce Tepmbl Ni sABISIFOTCS B-HOpMaidbHBIMH, n,m > 0 U M0OBIE TIEpEMEHHEIE

cpemu y,x1,...,xn MOTYT COBNa/IaTh.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0y4yarommxcst

Crcok BonpocoB K JUQepeHIIPOBAHHOMY 3a4ETy:

1. CrarucTuueckuii  Bec
pacnpeneneHre. JHTPOIHSI.

MaKpOCKOIIMYE€CKOTIO

COCTOAHUSA  CHUCTCMBI. MI/IKpOKaHOHI/I‘IeCKOG




2. BbIUUCIUTH YMCIO CTOJIKHOBEHUH CO CTEHKOH B 1 CeK. 4aCTHIl PETSTUBUCTCKOTO BBIPOXKAECHHOTO
¢dbepmu-rasza.
3. YcaoBuUs TEpMOAMHAMUYECKOTO PABHOBECHSI.

4. Pemmuth YpPpaBHCHUEC KUHCTUYCCKOIO OanaHca JUIsL I[ByxypOBHeBOfI CUCTCMbI, PaCCMOTPCB YaCTHBIC
Cllydan PI3OJIPIpOB3HHOI>i CHUCTEMBbI U CUCTEMBI B TEPMOCTATC.

5. ®opmyna DifHmTelHa 1715 GPIyKTyaluii OCHOBHBIX TEPMOAMHAMUYECKIX BEIINYHH.

6. IlpuMeHUTH COOTHOLIEHWE CUMMETPUU KHHETHYECKHX KO3(P(PHUIMEHTOB K CHCTEME, B KOTOPOM
BO3MOXHBI 2JIEKTPUYECKUH TOK M NOTOK TEIUIa IOJ NEHCTBUEM 3JIEKTPUYECKOIO IOJI U IpajueHTa
TEMIEPaTyphI.

7. bonb110il KAHOHUYECKUN aHCAMOJTb.

8. Ilposeputs ¢popmyny HalikBucra ais KIIaCCHUECKOTO T'a3a JIEKTPOHOB B IPOBOJHHKE.

9. DKBUBaJICHTHOCTH aHCaMOJIell B TEpPMOAMHAMUYECKOM TIpeere.

10.ITocTpouTh M30TEPMBI 003€-3UHIITESIHHOBCKOTO Ta3a.

11. Bo3moxkHa nu 0o3e-KOHJEHCALUMs B JABYMEPHOM HJIM OJHOMEPHOM ra3e 4acTUI CO CTEINEHHBIM
3aKOHOM Jucnepcun?

12. KBaHTOBO€ BBIPOXKICHUE U YCIOBHS MPUMEHUMOCTH KJIACCUYECKOM CTaTUCTHKHU.

13. BriBectu OGapomeTpudeckyto GopMylly U3 CTAllMOHAPHOTO penieHus ypaBHenus Pokkepa-Ilnanka.
14. Knaccuueckoe paBHOpachpesielieHIHe YHEPTHU TI0 CTETIEHsIM CBOOOIBI.

15. Ckonbko Termiia BeLIENUTCS B peakuuu npu temneparype 27° C u gaBnenun 1 ar.? (Oueprus
qucconpanuu  pasHa 5.12 oB, sHeprus paspeiBa cBsi3u pasHa 1.04 3B.

16. Knaccuueckoe paBHOpacnpeiesieHHe SHEPIUU 10 CTETIEHSIM CBOOOBI.

17. Kak 3aBUCHT OT BpeMEHHM BpEMEHHasl KOpPEJSLUUOHHAas (PyHKIHUS KOMIIOHEHT  3JIEKTPHYECKOrO
I10JI51 PABHOBECHOTO JIEKTPOMAarHUTHOTO U3JIyUYeHUs?

18. BeIBOZ CBOMCTB KJIACCHMYECKOTO HJICAIBHOIO I'a3a M3 MUKPOKaHOHMYECKOTO aHCaMOIIs.

19. HaiiTi u3MeHeHHe XMMUYECKOTO MOTEeHIMala BEIPOKICHHOTO IEKTPOHHOTO Ta3a, 00yCIIOBICHHOE
OpHUEHTALMEH CIIMHOB AJIEKTPOHOB MPH BKIIOYEHUH c1a00ro MarHuTHOTO TOJIS.

20. BbIiBoz1 CBOMCTB KJIaCCHUECKOTO UAEATBHOIO ra3a M3 KAHOHMYECKOro aHCaMOJIsl.

21. IlpyHIMI MUHUMaJIBHOTO NPOM3BOACTBA SHTPOIMHU ISl CTAMOHAPHBIX COCTOSHUN OTKPBITBIX
CHUCTEM.

22. BbIBOZ CBOMCTB KJIACCHYECKOTO MICAIBHOTO ra3a 13 0OJIbIIOro KAHOHUYECKOTO aHCAaMOJISL.

23. BeruncnuTh pa3HOCTh IS Ta3a BaHjaep-Baambca.

24. Pacnipenenenne MakcBemna-boibsiimana.

25. Haiitn ko3 dunment quddysnn 3apsbkeHHOH OpOYHOBCKOM YacTHIBI B cpee ¢ koddduimeHTom
TpeHus , Temreparypoil T mpu HaIMYuK MOCTOSHHOTO MarHUTHOTO 1oist H.

Kputepun onennBanus
- omenka «omm4HOo  (10)»  BbICTaBNSieTCS  CTYAEHTY,  IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 00OCHOBaHHE
NPUHATHIX PELICHUI
- omeHka  «omimuHO  (9)»  BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE TPUMEHSITh UX
Ha IMPAaKTHKEe NPU PEIICHUH KOHKPETHBIX 3ajad, CBOOOIHOE M MpPaBHJIbHOE 0OOCHOBaHME MPHHATHIX
peleHui
- oOmeHKa  «oTaumyHO  (8)»  BBICTABIsAETCS  CTYIACHTY,  IIOKAa3aBIIEMy  BCECTOPOHHHE
CHCTEMaTH3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE TPUMEHSTh UX
Ha [IPAaKTUKE NPU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI
- OLIEHKa «xopoIo (7)» BBICTABISETCS CTYACHTY, €CIM OH TBEpAO 3HACT Marepuaj, IpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WIH B PELICHUH 3a]ad HEKOTOPbIE HETOYHOCTH;
- OIIEHKa «XOpoIlIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJyuYeHHbIC 3HAHWA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;
- OLIEHKA «XOpomo (5)» BBICTABIISICTCS CTYACHTY, €CIIM OH 3HAeT MaTrepHuall, U IO CYIIECTBY M3Jlaraet
€ro, yMeeT IPUMEHATH I10JIyuY€HHbIE 3HAHMUS Ha IIPAKTHUKE, HO JIOIYCKaeT B OTBETE WM B PELICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;



- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH BIAaJEET OCHOBHBIMHU pa3ieiiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs 1 MOXET NIPUMEHSTh NOJIyUYeHHbIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPpaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BJaJeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKAa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYICHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a1a4

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTABIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpemss mnposeacHms muddepeHIIMpPOBaHHOTO 3adeTa OOyYaroIHecs MOTYT IOJb30BaThCs
MPOTrPaMMOM JUCIUILTAHBI.



