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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: JlononHUTENBHBIE TT1aBBl JUCKPETHON MaTeMaTHKN
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: A .B. Jleonunos, n-p ¢u3.-Mat. Hayk, mpodeccop

[Iporpamma obcyxieHa Ha 3acefanuu kKadenpsl auckpetHoit matematuku 01.03.2024



AHHOTANMA
B xypce paccmarpuBaroTCs BOIPOCH WHTEPAKTUBHOW KOMIBIOTEPHON BepU(UKAIMK JIOKA3aTEIBCTB Ha
OCHOBE TEOPETHUKO-THUIIOBOTO TOAXOAA, IMOJyYMBIIEH B TMOCJHEIHWE JECATHIETHA 3HAYUTElbHOE
pacmpocTpaHeHHE KaK B MPIJIOKEHUSAX K MaTeMaTrke (BepuuKanus pelieHus ""3aaqu o YeThIpex Kpackax" u
Ip.), TaK ¥ K MPAaKTHKE IPOTPAMMHUPOBAHUSI.

1. lean u 3apa4un

Heab AuCHUILIMHBI

Jatp mpencraBieHne 00 OCHOBHBIX 3aKOHAaX M SIBICHHUAX CTATHUCTHYECKOM (U3HKH, OOY4IHTh
MPUMEHEHUIO COBPEMEHHBIX METOAOB TEPMOAMHAMHUKH, CTAaTUCTUYECKONM MEXaHWKH W KUHETHKH B
pabore ¢ (U3NUECKUMH CHCTEMaMH, HAay4uTb CTYAEHTOB pPELIaTh >JIEMEHTApHbIC 3a/Jaudl U JeJaTh
HECJIOKHBIE OLICHKHM, M HaKOHEL, COpPMUPOBATH OOLIEKYJIBTYPHbIE U NPO(ECCHOHAIBHBIE HABBIKH
(u3MKa-rccIeI0BaTes. OpnHoceMecTpoBBIH  Kypc "MeTombl  CTarMCTHUYECKOW (U3UKU B
BBIUMCIIUTENIBHOM  MareMaTuke MW Teopud  HHGopManuu"  CONPOBOXKIACTCS  PETYISAPHON
MHIMBHUyaJIbHOW pabOTON mpernongaBaTenss CO CTyA€HTaMU B IpOLECcce CIadd JOMAIIHMX 3a/laHHH,
KOHCYJBTAIIH, a TAKKE CAMOCTOSITEIIbHBIX 3aHATHH.

33)13‘11/[ JAUCHUIIINHBI
- U3YUCHUC MATCMATUYICCKUX OCHOB CTaTUCTUYCCKOU (1)I/IBI/IKI/I;

- HpI/I06pCTCHI/IC CIrymarejiiMi TCOPCTUYCCKUX 3HAaHW B 0o0IacTu COBPCMCHHOT'O CTATUCTHUYCCKOT'O
aHaJin3a.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Nmeet npeacrasienne o6 akryanbHbix |OITK-2.1 UMeeT npeacraBieHre 0 COBPEMEHHOM COCTOSTHUH
npobiemMax HayKd U TEXHUKH B 001acTH HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
MH(POPMATUKH U BBIYUCIUTEIBHON TEXHUKH, npodeccuoHaIBHON 1S TeTbHOCTH

CIIOCOOCH Ha HAYYHOM SI3bIKE (POPMYITHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO

BOCIIPUHUMAs COIIMAJIBHEIE, 3THUYECKHUE,
KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE pa3Indus

OIIK-5 CriocobeH 1 roToB K
OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJACTBA  MajbIM

po(eCCHOHATBHOMY POCTY B PYKOBOJICTBY

KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTbLHON
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U

JACATCIIbHOCTHU

BBIYMCIIMTSIBEHOM TCXHUKH, TOJICPAHTHO

OIIK-5.3 Crpemurcs K TOJYyYEHHUIO HOBBIX 3HAHUIA,
BOCIIPMHUMAs COLIMAJIbHbIE, STHUYECKHE,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3InHs
OIIK-54  Cmnocoben  ocymectBiaATh  3ddekTuBHOE

yhnpaBieHHe pa3paboTKONH MPOrpaMMHBIX  CPEICTB U
MPOEKTOB

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJJaMi YCTHOTO, TMCbMEHHOTO U
BHUPTYaJILHOTO (pa3MeleHHIE B

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

WH(POPMAIIMOHHBIX CETSIX) XapakTepa,
MIPEICTAaBICHUS MaTePHAIOB COOCTBEHHBIX
HCCIeI0BaHUMN

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEpPEHIHUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




- OCHOBHBIE NPHHIUIIBI, JISKAIINE B OCHOBAaHUU CTAaTUCTUYECKON (DPM3MKH, YTO TAKOE CTATUCTHYECKHUN
aHcamOJib, OOIIME CBOWCTBA M PA3IHYUs MEXIY MUKPOKaHOHMYECKHUM, KAHOHHMYECKUM W OOJBLINM
KaHOHMYECKUM aHcamOnsmu. Kpyr sBieHuil, B KOTOpBIX BO3MOXHO TPHMEHEHHE METONOB
CTaTUCTHYECKON (PU3UKH.

YMETB:
- 3Hasl 3aKOHBI TMOBEICHUS YaCTHII, U3 KOTOPBIX [TOCTPOCHA CUCTEMA (MOJIEKYJIbI, aTOMbI, HOHBI, KBAHTHI
U T. /1.), yCTAaHABJIMBAaTh 3aKOHbI TOBEJCHUS MAaKPOCKOIIMYECKOTO KOJIMYECTBA BEIECTBA.

BJIaJIETh:
- MeToJaMU  HaxOXKAEHUs  TEPMOIMHAMMUYECKHX  XApaKTEpUCTHK  BeLIecTBa  IOJIB3YSCh
CTaTUCTHYECKUMU aHCAaMOJISIMU M 3aKOHAMH B3aHMMOJICHCTBHSI OTJENIbHBIX YACTHILI.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHHA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 MUKpOKaHOHUYECKOE W KaHOHHYECKOE 6 6
pacrpenenaeHus
2 XUMHUYECKOE paBHOBECHE 6 6
3 KBanroBble rasel 4 4
4 Heunneanbusle ra3pl. @a3oBbie EPEX0Oabl 4 4
5 Tepmonunamuka 6 6
6 Kunernueckoe ypaBHeHHE 4 4
Nroro gacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. MUKpOKaHOHMYECKOE U KAHOHUYECKOE paclpeieieHUs
BonbumanoBckuid Ta3. DHEpPrus W TEIUIOEMKOCTh OCLHMUIATOpPAa - M3 MHKPOKAHOHHYECKOTO
pacmpenenenus. JIByXypoBHEBas CHCTEMa - MOJAENb pPE3MHBL. TemIOeMKOCTh IpPH BBICOKOM

BBIPOXKACHUM BEpXHEro ypoBHS. a3 B o0beMe C TNOTEHUUANbHOH sMOH. Jluanekrpuueckas
NpoHMIIaeMOoCTh raza aunoneil.(Kmaccuueckue aumonu, BbICOKHE TeMmmeparypbl). OxiakaeHue
METO/IOM pa3MarHUYMBaHUs MMapaMarHUTHBIX COJICH: MUJIMHAPUYECKUNA 00pa3el Ha OCH COJICHOMIA,
TEIJIOEMKOCTh B OTCYyTCTBHE MarHuUTHoOro moisi C=VaT3. MonekymsipHaple mydku - onbIT LTepHa.
3arnonHeHne OTKAYaHHOTO cocyfa (IIpH pa3HBIX COOTHOLICHHSX pa3Mepa OTBEPCTHS M JIMHBI
cBoOoHOTO Mpobdera). Dpdexr Kuynacena. Ckopo v MOSIBUTCS B KOMHATE MOJIEKYJIa ¢ SHepruei 2, 3,
4 3B? Temnoemxoctu H20, CO2 B 3aBucuMocTH OT Temmeparyphl. [lompaBku K TEMJIOEMKOCTH
JIByXaTOMHOI'O Ta3a, BBI3BAHHBIC AHTApPMOHUYHOCTHIO KosieOaHuil. OO0 yueTe B CTaTUCTUYECKON
CyMMe TUCKPETHBIX YPOBHEH atoma Bomopoaa. ATMocdepa IIaHEeTHI.

2. XMMHYECKOE paBHOBECHE



Cremnenp JucconManyd MOJICKYN nByxaromMHoro rasza (AB — A+B). 3aBucuMocTh cTeneHU
JICCOIM-aIIUN OT TeMIIepaTyphl MPH MOCTOSHHOM oObeme. TeruioTa peakiuu, TeII0OEMKOCTH TpHU
MOCTOSIHHBIX OOBbEME U JaBJIICHUH.

3. KBaHTOBEIE Ta3bI

OneHkH U1 3JIEKTPOHHOT0 rasza B Mertajuie. depMu-ras B OCHHUIATOPHOM TIOJIE.

[MonynpoBomuuk n-tuna. OLeHKa NOPUMECHOTO YPOBHA (Kak BOXOpOAONono0Horo). Ywcio
JJIEKTPOHOB B IIPUMECHOM COCTOSHUM C YUY€TOM KyJOHOBCKOIO OTTajKuBaHus. bo3ze-raz B mose
msoxectd. (Konpencanus boze-Oitnmreiina). benbiii kapnuk, HeiTpoHHas 3Be3na (OueHka paguyca -
C IpUMEHEHHEM TeopeMbl BUpHaia.) OLeHka pa3Mepa «IJIOTHOI yacTu aroMa 1o Tomacy — depmu
(YuuTBIBa€M TOJIBKO B3aMMOAEHCTBHUE IEKTPOHOB C SAPOM).

4. HeupneanbHble ra3nl. @a3oBbie MEPEXOAbl

Ouenku Uit OPOYHOBCKOTO JIBM)KEHHS. 3a Kakoe BpeMs Karuisl pagmyca | MKM B pa3peXeHHOM Trase
npuobpeTeT TeroByo ckopocth? KakoB koadduiment muddysun takmx kanenex? Jlonst momHoH
MHTEHCHBHOCTH POAJICCBCKOM JIMHWM, NPUXOAAIIAscs Ha ayoner Mannensmrama - bpunmoena.
[1lymsbr B anexTpryeckux nemnsx. Koppemsiunonnas ¢ynkius TokoB B RC nenouxke.

5. TepmoguHaMuka

DOHeprusi, SHTPONHUS, SHTAJIBNMS, CBOOOAHAS HHeprus. Teruora, momiomaeMas NpH  3apsike
KOHJIEH-caTopa. Temnora, Ipy yJaJleHuH 3apsaa OT AUIIEKTPHKA.

6. Kunernueckoe ypaBHeHMe

Oddexr Xomna. [IpocTpaHncTBeHHAs TUCTIEPCHS AUAIEKTPUYECKONH MPOHULIAEMOCTH ILIa3Mbl. 3aKOH
JMCIEPCUHM HMOHHOTO 3ByKa (IIPU YCIOBHH, YTO TEMIIEpaTypa ras3a 3JIEKTPOHOB MHOTO OoibIle
TEMIepaTypbl ra3a MOHOB, BKJIaJbl B MPOBOJUMOCTb - OT SIEKTPOHOB CTaTUYECKUH, OT HOHOB
(Li2/2)). B okpecTHOCTH TOYKM BCTPEUYHM IIyYKOB YCKOPHUTEINS paclpe/ieiecHUus] YacTul] IO
MOTIEPEYHOMY CEUCHHIO ITyYKOB W IO yIlIaM He3aBHcHMbl. HailTu pacnpezneneHue o mornepeyHoMy
CEYCHUIO IyYKOB W IO YIVIaM Ha DPACCTOSHUM Z OT TOYKM BCTPEYH. BBIPa3suTh CBETUMOCTb,
MOJy4aeMyIo IpU COYIapeHUH. 3aTyXaHHe MOMEPEYHOro yJAbTpa3ByKa B METaJJIe MPH YCIOBHH, YTO
JUTMHA CBOOOTHOTO Mpobera 31eKTPOHOB Majia 0 CPAaBHEHUIO C AJIMHON BOJHBI 3BYKA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYylIeCTBJIEeHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa
1. Muckpernas maremaruka [Texcr]| / A. H. Maxkoxa, [1. A Caxntok, H. . Uepssikos -
M. Dwm3maraut, 2005
2. TepmonnHaMuKa, CTaTUCTHYECKast GU3MKa 1 KuHeTHKa [ Tekcr] : yueb. mocobue aist By3oB / 1O. b.
Pymep, M. I1I. PeiBkun .— / 3-e u3a., nepepad. — HoBocubupck : Uza-so HoBocubup. yu-ta, 2000,
2001 .— 608 c.

JomnonHurensHas aureparypa
1. Jlekuuu o craructuyeckoi pusuke, yueonoe nmocodue /A. A. [lyxoB ; MUHHCTEPCTBO HAyKH U
BhIcIIero oOpa3oBanus Poccuiickoit @enepannn, MoCKOBCKUH (PU3NKO-TEXHUYECKUI HHCTUTYT
(HauMoOHAJBHBIN HCCIeq0BaTeNbCKUI yHUBepcuTeT). MockBa, MOTU, 2019

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansTusx HCIOJIB3YOTCA My.]'H:TPIMC,Z[HﬁHLIe TCXHOJIOTHH, BKIIIOYAsA ACMOHCTpPALUTO HpCBCHTaHI/II\/’I.

B nporiecce caMocTosSTENbHOM PabOTHl 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAaKUX IPOTPAMMHBIX
cpencts, kak Mathcad, MATLAB, Maple u np.

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

PexoMmeHmyeTcss yCHEIIHO C/aBaTh KOHTPOJIbHBIC pPabOThl, TaK Kak 3TO YMPOIIAET HTOTOBYIO
aTTECTALMIO 110 IPEIMETY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: A.B. Jleonunos, n-p ¢u3.-Mat. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Nmeet npeacrasienne o6 akryanbHbix |OIIK-2.1 UMeeT npeacraBieHre 0 COBPEMEHHOM COCTOSTHUH
npobiemMax HayKd U TEXHUKH B 001acTH HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
MH(POPMATUKHU U BBIYUCIUTETBHON TEXHUKH, npodeccuoHaIBHON 1S TeTbHOCTH

CIIOCOOCH Ha HAYYHOM $SI3bIKE (POPMYITHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO

BOCIIPUHUMAs COIIMAJIBHEIE, 3THUYECKHUE,
KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE pa3Indus

OIIK-5 CriocobeH 1 roToB K
OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJCTBA  MajbIM

po(eCCHOHATBHOMY POCTY B PYKOBOJICTBY

KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTLHOU
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U

JACATCIIBHOCTHU

BBIYMCIIMTSIEHOM TCXHUKH, TOJICPAHTHO

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHMUIA,
BOCIIPMHUMAs COLIMAJIbHbIE, STHUYECKHE,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs
OIIK-54  Cnocoben  ocymectBiaATh  3ddeKkTuBHOE

yhnpaBieHHe pa3paboTKONH MPOrpaMMHBIX — CPEICTB U
MPOEKTOB

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJjaM{ YCTHOTO, TMCbMEHHOTO U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTHIA

MIPEICTaBICHUS MaTePHAIOB COOCTBEHHBIX
HCCIeI0BaHUMN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUSA AUCHHUILINHBI <(I[OHOJ'IHI/ITCJ'IBHBIG TJIaBbl Z[HCerTHOfI MaTCMAaTUKN» o6yqammnﬁ0ﬂ
JOJIKCH:

3HATh:
- OCHOBHBIE NPHHIUIIBI, JISKAIINE B OCHOBAaHUU CTAaTUCTUYECKON (DPU3MKHU, YTO TAKOE CTATUCTHYECKHUN
aHcamOJib, OOIIME CBOWCTBA M PA3IMUUs MEXKIY MUKPOKaHOHMYECKUM, KAHOHHMYECKUM W OOJBLINM
KaHOHMYECKUM aHcamOnmsmu. Kpyr sBieHuMil, B KOTOPHIX BO3MOXHO IPHMEHEHHE METONOB
CTaTUCTHYECKON (PU3UKH.

yMeTh:
- 3Has 3aKOHBI MOBEICHUS YaCTHII, U3 KOTOPBIX [TOCTPOCHA CUCTEMA (MOJIEKYJIbI, aTOMbI, HOHBI, KBAHTHI
U T. /1.), yCTAHABJIMBAaTh 3aKOHbI TOBEJCHUS MAaKPOCKOIIMYECKOTO KOJIMYECTBA BEIECTBA.

BJIaJeTh:

- MCTOOdAMU HaX0XKXJICHUA TSPMOJUHAMUYICCKUX XapaKTECpHUCTUK BCHICCTBa I1OJIB3YSACh
CTaTHCTUYCCKUMH aHCAMOJISIMHA B 3aKOHAMH B3aHMO,I[Cf/'ICTBH$I OTACIBbHBIX YaCTHII.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

Texymuii KOHTPOJIb COCTOMT M3 CHIAyMl CIyLIATeNsIMH 33Jad JUIl CAMOCTOSATENIFHOTO DEIICHHUS.
[Tpunaraercst mpuMepsl 3aaHus Uil penieHus: B cucteMe Coq M HECKOJIBKUX 33]a4 TEOPETUYECKOTO
Xapakrepa

3aiaqu 1o Kypcy
1. [lpuBeauTe, €C 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. IposepbTe, paBHBI TH (B CMbICie =f1) clenyrolmue TepMbl: a) (AXYy.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 HopMmaibHas (opma) Jlokaxkure, uro TepM M sBisieTcs JHOPMaIBHBIM TOTZIA U TOJBKO
TOT/a, KOTZIa OH UMEET BUJ

Ax1 ..xn.yN1 ...Nm, rme Bce TepMmbl Ni sIBISIOTCS -HOpMaibHBIMH, n,m > 0 U JIt00bIe TIEpeMEHHbIE
cpemu y,x1,...,.Xxn MOTYT COBIaath.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. Craructuyeckuii BeC MAaKpOCKONHUYECKOTO COCTOSHHMSA CHUCTeMBl. MHKpPOKaHOHHYECKOE
pacnpeneneHrue. JHTPOMHS.

2. BBIUMCTUTD YHCIO CTOJKHOBEHHH CO CTEHKOW B 1 CEK. YacTHIl PEJIITHBHCTCKOTO BBIPOXKICHHOTO
dbepmu-rasza.
3. YcioBusi TEPMOIMHAMHYECKOTO PABHOBECHSI.

4. PemmTh ypaBHEHHE KMHETHYECKOTO OajlaHCca ISl IByXypOBHEBOW CHCTEMBI, PACCMOTPEB YacTHBIC
CIly4au U30JIMPOBAHHOM CUCTEMBI U CUCTEMBI B TEPMOCTATE.

5. ®opmyna DiiHImITERHA 11 QIYKTYyallid OCHOBHBIX TEPMOANHAMHUYECKUX BEJTUYUH.

6. IIpyuMeHHTh COOTHOLICHHWE CUMMETPUH KHHETHYECKHX KOod((UIIMEeHTOB K cucTeMe, B KOTOPOM
BO3MOJKHBI 3JIEKTPUUYECKHI TOK M MOTOK TEIJIa MOJ AECWCTBHEM NIEKTPUYECKOTO MOJSA W TpajueHTa
TEMIIEPaTyphI.

7. BoinbIoil KaHOHMYECKUH aHCAMOJIb.

8. Ilpoeputs dhopmyiy HalikBrucTa Al KIIaCCUYECKOTO Ta3a dIIEKTPOHOB B IIPOBOJHHKE.
9. DKBUBaJEHTHOCTH aHCaMOel B TEpMOJIMHAMHYECKOM TIpeieie.

10. TTocTpouts n30TepMbI 603€-3UHIITEHHOBCKOTO Ta3a.

11. BbiBOo# KaHOHMYECKUX pacIpelielIEHUI U3 SKCTPEMaIbHOCTH SHTPOIIMH.

12. Bo3mokHa 1 003e-KOHJIEHCAIMS B JIByMEPHOM HIIM OJHOMEPHOM Tra3e YacTHI] CO CTEIIeHHBIM
3aKOHOM Jucriepcun?

13. KBaHTOBOE BBIPOXKICHUE U YCIOBHS IPUMEHUMOCTH KJIACCHYECKOW CTaTUCTHKH.
14. BriBectu OapomeTpuuecKyto GopMyily U3 CTAllMOHAPHOTO perieHus ypaBHenus Pokkepa-Ilnanka.
15. Knaccuueckoe paBHOpacnpeesieHHe SHEPIUU 10 CTETIEHIM CBOOOBI.

16. Cronpko TerJia BblIENMTCA B peakuuu npu temmeparype 27° C u gaBnenun 1 ar.? (Oueprus
nucconyanuy paBHa 5.12 sB, sHeprus paspeiBa cBsizu pasna 1.04 3B.

17. Kinaccuueckoe paBHOpactpeeIeHue SHEPTUH 110 CTETIEHSIM CBOOO/IBI.

18. Kak 3aBHCHT OT BpeMEHHU BpEMEHHAs KOPPESIIHMOHHAS (DYHKIMS KOMIOHEHT  DIEKTPUUYECKOTO
MOJIS1 PABHOBECHOTO AJIEKTPOMArHUTHOTO U3ITyYeHHS?

19. BBIBOI[ CBOMCTB KJIaCCHYECKOIO HUJCAJIbHOTO Ira3da W3 MUKPOKAHOHUYCCKOI'O aHcamOIs.

20. Haiitn n3MeHEHE XUMHUYECKOTO NOTCHIMAJIa BBIPOKACHHOTO 3JICKTPOHHOIO ra3a, O6YCJ'IOBJ'ICHHOC
OpI/IeHTaHHeﬁ CIIMHOB 3JICKTPOHOB IIPH BKIIIOUCHHUU ¢1a00r0 MarHUTHOI'O ITOJISA.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner Nel

1. BerancnuTh pa3HOCTh IS Ta3a BaHaep-Baanbca.
2. Pacnpenenenmne Makcpenna-bonsimana.

Buner Ne2
1.BeIBOJ CBOMCTB KJIIACCUYECKOTO MAEAIHHOIO ra3a M3 KAaHOHWYECKOro aHCaMOJIsl.

2.JIpyHIMI MHMHUMAJIBHOIO IIPOM3BOACTBA SHTPOIMM MJsl CTAlMOHAPHBIX COCTOSIHMHM OTKPBITHIX
CHCTEM.

Kputepun onennBanus

- omenka «ommuHo  (10)»  BbICTaBhsieTCS  CTYAEHTY, IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI



- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOU MPOTrpaMMBbl JUCITUTUIMHEI U YMEHHE IPUMEHSITH UX
Ha TPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOTHOE W MpaBWIIbLHOE 00OOCHOBAaHUE MPHUHSATHIX
peleHui

- omneHka  «omm4yHO  (8)»  BBICTaBISETCS  CTYACHTY,  IIOKAa3aBIIEMY  BCECTOPOHHHE
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
HA MPaKTHKE MPH PEIICHIUH KOHKPETHBIX 33124, U PaBUIBHOE 000CHOBAHNE TIPUHSATHIX PEIICHUH

- oneHka «xoporio (7)» BBICTABISETCS CTYJEHTY, €CIM OH TBEPAO 3HAET MarepHasl, TPaMOTHO H II0
CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHITh MOyYeHHbIe 3HaHUS Ha MPaKTHKE, HO JOIMYyCKAeT B OTBETE
WJIU B PEIICHUH 33/1a4 HEKOTOPhIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPHUMEHSTH IOJIYYCHHBIE 3HAHUS Ha MPaKTHKE, HO JIOMYCKAeT B OTBETE WJIU B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «XOpomIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPUMEHATh MOJTy4YeHHbIE 3HAHWS Ha MPaKTHUKe, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOUHOCTH,

- OIICHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJ0CTATOYHO NpPaBUIIbHBIE (DOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyIIeHUS JIOTUYECKOW TTOCIIE0BATEIPHOCTH B U3JI0KEHHH MTPOTPaMMHOTO MaTepHasa, HO MpU 3TOM
OH BIQJICET OCHOBHBIMH pa3lielaMd YYeOHOH NpOTrpaMMbl, HEOOXOJMMBIMH JJIsl JalbHEHIIETOo
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIC 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;

- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapaKTep 3HAHWN, HEIOCTATOYHO IPABUIbHBIC (HOPMYTUPOBKH O0a30BBIX MOHSTHH,
HapyUIeHHs JIOTUYECKOW MOCIIeIOBATEIHHOCTH B U3JI0OKEHUH MPOrPaMMHOI0 MaTepHalia, HO IpU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3/ellaMH Y4YeOHON mNporpaMMBbl, HEOOXOJUMBIMH IS
JanbHeimero o0ydeHHss W MOXET TPUMEHSTHh MOJYYCHHbIE 3HAHUS MO o0pa3lly B CTaHAapTHOM
CUTYyaIluH;

- OIIEHKA «HEYIOBJIETBOPHUTEIHHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HAET OONBIINECH 4YacTh
OCHOBHOTO COJIEp)KaHUsl Y4eOHOW TMpOrpaMMbl JUCIHIUIMHBI, JIOMyCKaeT TIpyOble OINMOKH B
(hopMynmupOBKaxX OCHOBHBIX IMOHSATUH JUCIUTLINHBI U HE YMEET HCIIOIB30BATh MOMyUYCHHBIC 3HAHUS TIPU
pEIIeHNH TUTIOBBIX MPAaKTUYECKHUX 3a]a4

- OLICHKa «HEYJAOBJIETBOPUTENLHO (1)» BBICTABISETCS CTYJCHTY, KOTOpPBIM HE 3HAET (OPMYIUPOBOK
OCHOBHBIX TOHSTUHN TUCIUTIINHBL.

5. MeTonuueckne MaTepuaJIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems poBeeHuUs 9K3aMeHa, 00ydarolrecs MOTyT MOIb30BaThCs MIPOrPAMMON TUCIIUIUINHBIL.



