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: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
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‘[1/[ JAUCHUIIINHBI

- U3YUCHUC MATCMATUYICCKUX OCHOB CTaTUCTUYCCKOU (1)I/I3I/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:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-2.1 ®opmynupyer B pamMkKax 0003HAUEHHOH MPOOIEMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NeSITeTbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
10 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OpPOoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITTOJTHEHUS

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.3 CriocobeH opraHu30Barh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oO0ecreunBaTh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yAbTaThl MPOEKTa (MU
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUICHUM Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI

peleHus
OIIK-6.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM
OIIK-6 CriocoOeH BRIOMpATh U (HITH) OIIK-6.3 CnocobeH HCIOIB30BaTh HCCIEAOBATEILCKIE
pa3pabaThIBaTh MOJAXOBI K PEIICHHUIO TUIIOBBIX |METOJBI MPH PEIICHUH HOBBIX 33J1a4, IPUMEHSS 3HAHHS W3
1 HOBBIX 33724 B 001acT HHQOPMATUKU U pa3IuyHBIX 001acTell HayKu (TEXHHUKH)
BBIYHCITUTEIHON TEXHHUKH, yIUTBIBAS OIIK-6.4 BnageeT aHAIUTUYECKMMH U BBIYUCIUTEILHBIMHA
0COOCHHOCTH U OTPaHHYCHHS Pa3INYHBIX METOJaMH PELICHHUS, IOHMMAET U YUYUTHIBACT Ha IIPAKTHKE

MCTOZIOB PCTICHMA TPaHULIBI IPUMEHUMOCTH MOJIyYaeMbIX PEIICHUH




OIIK-6.5 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BUBATh u MPUMEHSTh MaTeMaTU4eCKHe,
€CTEeCTBEeHHOHAYYHEIE, COLIMAJIbHO-PKOHOMHUYECKHE Hu
npodeccroHanbHbIe 3HAHUS IJI PEIICHUS HECTaHMapTHBIX
3a7a4, B TOM YHUCJIE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXIVCIUILTAHAPHOM KOHTEKCTE

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOAYJII0)

B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HaTh:
- OCHOBHBIE NPHHIUIIBI, JISKAIIHE B OCHOBAaHUU CTAaTUCTUYECKON (DPU3MKHU, YTO TAKOE CTATUCTHYECKHUN
aHcamOJib, OOIIME CBOWCTBA M PA3IHYUs MEXIY MUKPOKAaHOHMYECKUM, KAHOHHMYECKUM W OOJBLINM
KaHOHMYECKUM aHcamOnmsmu. Kpyr sBieHuHil, B KOTOPbIX BO3MOXHO IPHMEHEHHE METONOB
CTaTUCTHYECKON (PU3UKH.

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

BJIaJIETh:
- MeToJaMu  HaxOXAEHUS  TEPMOIMHAMMYECKHX  XAapaKTEepUCTHK  BELIeCTBa  IOJIB3YSCh
CTaTUCTHYECKUMU aHCAaMOJISIMU M 3aKOHAMH B3aMMOJICHCTBHSI OTJENIbHBIX YACTHII.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 MUKpOKaHOHUYECKOE W KAHOHHYECKOE 6 6
pacrpenenaeHus
2 XUMHUYECKOE paBHOBECHE 6 6
3 KBanroBble rassl 4 4
4 Heunneanbusie ra3pl. @a3oBbie EPEX0Oab 4 4
5 Tepmonunamuka 6 6
6 Kunernueckoe ypaBHeHHE 4 4
Nroro yacos 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 KAHOHWYECKOE paclpeeieHUs




BonpumanoBckuid Ta3. DHEPrus W TEIUIOEMKOCTh OCLMIUIATOPAa - M3 MHKPOKAHOHHYECKOTO
pacupeneneHus. JIByXypoBHeBas cucTeMa - MOJENb pPE3UHbl. TEINIOEMKOCTb IPU BBICOKOM
BBIPOXKACHUM BEpXHEro ypoBHSA. a3 B o0beMe C TNOTEHUUATbHOH sMOH. Jluanekrpuueckas
NpoHMIIaeMOoCTh ra3a aunoneil.(Kmaccuueckue aumonu, BbICOKHE TeMmmeparypbl). OxiakaeHue
METO/IOM pa3MarHUYMBaHUs MMapaMarHUTHBIX COJICH: MUJIMHAPUYECKUHA o0pas3el Ha OCH COJICHOMIA,
TEIJIOEMKOCTh B OTCYyTCTBHE MarHuUTHOro noisi C=VaT3. MonekymsipHele mydku - onbIT LTepHa.
3arnonHeHne OTKAYaHHOTO cocyfa (IIpH pa3HBIX COOTHOLICHHSX pa3Mepa OTBEPCTHS M JIMHBI
cBoOoHOTrO Mpobera). Dpdexr Kuynacena. Ckopo v MOSIBUTCS B KOMHATE MOJIEKYJIa € SHepruei 2, 3,
4 3B? Temnoemxoctn H20, CO2 B 3aBucuMocTH OT Temmeparyphl. [lompaBku K TEMIOEMKOCTH
JIByXaTOMHOI'O Ta3a, BBI3BAHHBIC AHTapPMOHUYHOCTHIO KojieOaHuil. OO0 yueTe B CTaTUCTUYECKON
CyMMe TUCKPETHBIX YPOBHEH aTomMa Bonopoaa. ATMocdepa IIaHEeTHI.

2. XMMHYECKOE PaBHOBECHE

CrenieHb JUCCOIMANIMM MOJIEKYyNl AByxaromHoro rasza (AB — A+B). 3aBucumocTts creneHu
JUCCOLM-alliK OT TeMIIepaTyphl IpU MOCTOSHHOM oObeme. Terora peakiuu, TEIJIOEMKOCTH NPHU
MOCTOSTHHBIX 00BbEMe U JJaBJICHUH.

3. KBaHTOBBIE Ta3bl

OueHky U1 SIEKTPOHHOTO ra3a B Merauie. depMu-ra3 B OCHMILIITOPHOM IIOJIE.

[MonympoBomauk n-tumna. OleHKa NPUMECHOTO YpOBHA (Kak BOIOpOJONoNo0HOro). Ywmcno
SNIEKTPOHOB B TPHMECHOM COCTOSHHUHM C YYETOM KYJIOHOBCKOTO OTTaJKMBaHHs. bo3e-raz B moie
msxectd. (Konpencamnus boze-DitHmreiina). benbiii kapnuk, HelTpoHHas 3Be3na (OneHka paauyca -
C IPUMEHEHHEM TeopeMbl Bupuraia.) OIeHKa pa3Mepa «IUIOTHOI» yacT atoma 1o Tomacy — depmu
(Yy4uTBIBAEM TOJIBKO B3aMMOJICHCTBHE 3JIEKTPOHOB C SIPOM).

4. HeuneanbHble ra3pl. @a3zoBbIe IEPEXObI

OneHky st OPOYHOBCKOTO JIBMXKEHHS. 3a Kakoe BpeMs Karuisi paanyca | MKM B pa3pekeHHOM rase
npuobperer TemioByo ckopocts? Kakor ko3dduument muddysun takux xanenex? Jons momHou
MHTEHCUBHOCTU PAJICEBCKON JIMHUM, NPUXOAAIIAscs Ha nayOner Mannensmrama - bpuimoena.
[yms! B anekrpuueckux uersix. Koppensiunonnas ¢ynkuus TokoB B RC nemnouxe.

5. TepmogunaMuka

DHeprusi, SHTPONHS, ODHTANBINS, CBOOOAHAs OHHeprus. Terora, mHomIom@aeMas NpH 3apsiKe
KOH/IeH-caTopa. Teruiora, npy yaJeH!! 3apsaaa oT AUDJIEKTPHKA.

6. Kunetnueckoe ypaBHeHHe

Oddexr Xomna. [IpocTpaHcTBeHHAS TUCTIEPCHS AUAIIEKTPUUECKON MPOHHUIIAEMOCTH TUIa3Mbl. 3aKOH
IUCTIEPCUHM HMOHHOTO 3ByKa (TIpM YCIIOBHH, YTO TEMIIEpaTypa rasza 3JIEKTPOHOB MHOTO Ooblie
TEMIIEpaTyphbl ra3a HMOHOB, BKJAAbl B MPOBOJMMOCTb - OT SMEKTPOHOB CTATHYECKHH, OT HOHOB
(Li2/2)). B oxpecTHOCTH TOYKM BCTPEUYM IIyYKOB YCKOPHUTENS paclpelesieHus] 4YacTul IO
MONIEPEYHOMY CEUEHHIO MYYKOB U 10 yIIaM He3aBUCHMbI. HaliTu pacmpenesneHue no monepedyHoMy
CEUCHHMIO ITYYKOB M IO yIJIlaM Ha PAcCTOSHUU Z OT TOYKA BCTPEYH. BBIpa3uTh CBETHMOCTD,
MOJTy4aeMylo TP COYIapeHHH. 3aTyXaHue MONEPedHOro yabTpa3ByKa B MeTajlle MPU YCIOBHH, YTO
JUIMHA cBOOOIHOTO pobera 3JIeKTPOHOB Majia MO0 CPABHEHUIO C JTMHOM BOJIHBI 3ByKa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
1. Muckpernas maremaruka [Texcr]| / A. H. Maxkoxa, [1. A Caxntok, H. . Uepssikos -
M. Owu3maraut, 2005
2. TepmonnHaMuKa, CTaTUCTHUYECKast 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 (PU3UKO-TEXHUYECKUI HHCTUTYT
(HauMoOHAJBHBIN HCCIeq0BaTeNbCKU yHUBepcuTeT). Mocksa, MOTU, 2019

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHATHAX HCHONB3YIOTCS MYJIBTHMEAUHHBIC TEXHOIOTUH, BKITFOYAsk JEMOHCTPAIIMIO IPE3ECHTALU.
B nporiecce caMocTosSTENbHOM PabOThl 00YYarONIHXCsl BO3MOXKHO UCIIOJIb30BAHUE TAKUX IPOTPAMMHBIX
cpencts, kak Mathcad, MATLAB, Maple u np.

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

PexoMmeHmyeTcss yCHEIIHO C/aBaTh KOHTPOJIbHBIC pPa0OTHl, TaK KakK 3TO YIMPOIIAET HTOTOBYIO
aTTECTALMIO 110 IPEIMETY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

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

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEeMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-6.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IIPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-6 CriocoOeH BBIOUpATh U (HITH) OIIK-6.3 CnocobeH HCIOIB30BaTh HCCIEAOBATEILCKIE
pa3pabarbIBaTh MOAXOJbI K PEIICHUIO TUMIOBBIX |METOJBI MPH PEIICHUN HOBBIX 33724, MPUMCHSS 3HAHHS W3
Y HOBBIX 337124 B 00JIaCTH MHPOPMATUKH H pa3iIuyHBIX 001acTell HayKu (TEXHUKH)
BBIYHCITUTEIbHON TCXHHUKH, YIUTHIBAsI OIIK-6.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
0COOCHHOCTH U OTPaHHYCHHS Pa3INYHBIX METOJaMH PEIICHHUS, IOHMMAET U YUYUTHIBACT Ha IIPAKTHKE
METONOB pELICHNA TPaHULBI IPUMEHUMOCTH MOJIyYaeMbIX PEIICHUH
OIIK-6.5 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BUBATh u MPUMEHSTh MaTeMaTU4eCKue,
€CTECTBCHHOHAYYHbIE, COLIMATBHO-DKOHOMHUYECKUE u

npodeccroHanbHbIe 3HAHUS JI PEIISHUS HECTaHIapTHBIX
3a7a4, B TOM YHUCJIE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXKIMCHUILIMHAPHOM KOHTEKCTE

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus IUCHMIUIMHBI «JlOTIOMHUTENBHBIC IVIaBbl JUCKPETHOW MaTeMaTHKM OOydaroIiuiics
JOJKEH:

3HATh:
- OCHOBHBIC NPHHIIHIIBI, JISKAIINE B OCHOBAaHUU CTAaTUCTUYECKON (DU3MKH, YTO TAKOE CTATUCTHYCCKHI
aHcamOJb, OOILIME CBOWCTBA M PA3IMYMs MEXKIY MUKPOKAHOHHYECKHM, KAHOHHYECKUM U OOJBIINM
KaHOHMYECKUM aHcamOnsmu. Kpyr sBieHWil, B KOTOPHIX BO3MOXHO IIPHMEHEHHE METOIOB
CTaTUCTHUYECKON (PU3UKH.

yMeThb:
- 3Has1 3aKOHBI TIOBEJICHUS YaCTHL, U3 KOTOPBIX IOCTPOCHA CUCTEMa (MOJIEKYJIbI, aTOMbI, HOHBI, KBAaHTBI
U T. /I.), yCTAHABJIMBATh 3aKOHBI MOBEJCHUS MAaKPOCKOIIMYECKOTO KOJIMYIECTBA BEIIECTBA.

BJIA/IETh:
- METOJlaMH  HaxOXJIEHHsS  TEPMOAMHAMHYECKMX  XapaKTEpPUCTUK  BEUIECTBA  IOJIB3YSCHh
CTQTUCTUYECKUMH aHCAMOJISIMHM ¥ 3aKOHAMH B3aMMOJICHCTBHS OTJCIBHBIX YaCTHUII.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0




Texkylmuii KOHTPOJb COCTOMT W3 CHAauu CIyIIaTeJsIMM 3aJad Ul CaMOCTOATEIBHOTO PELICHUS.
[Ipunaraercs npumepsl 3afaHus Uil pelieHus B cucteMe Coq U HECKOJIBKMX 3aJad TEOPETUYECKOIo
XapakTepa

3anauu o Kypcy

1. IlpuBeaute, eciiu BO3MOXKHO, CIIEAYIOMINE TEPMBI K B1-HOpMaJIbHOH (op

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

2. IlpoBepbTe, paBHBI 1M (B cMbIciie =f1) ciexyromue 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 sBiseTcs BHOPMaJIBHBIM TOIZA U TOJIBKO
TOTI1a, KOTZ1a OH UMEET BUJ

Ax1 ..xn.yN1 ..Nm, rne Bce Tepmbl Ni SBISIOTCS B-HOpMaibHBIMH, n,m > 0 U J1t00bIe NIEpeMEHHbIE
cpeau y,x1,...,xn MOr'yT COBIIaAaTh.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. CrarucTHUecKuii BEC MAaKPOCKOIMMYECKOTO COCTOSIHHSA CHCTEMBl. MUKPOKaHOHHYECKOE
pacnpenenenne. DHTPOIIHSL.

2. BbUUCTUTH YHMCIO CTOJKHOBEHHH CO CTEHKOW B 1 CeK. YacTHIl PENIITUBUCTCKOTO BBIPOKIEHHOTO
¢dbepmu-rasza.
3. YcnoBus TepMOINHAMHYECKOTO PABHOBECHS.

4. PemmTth YPAaBHCHUC KUHCTUYCCKOI'O OanaHca JUIA I[BYXYPOBHCBOﬁ CHUCTCMBbI, paCCMOTPCB YaCTHBIC
Cllydan PI3OJIPIpOB3HHOI>i CHUCTEMBbI U CUCTEMBI B TEPMOCTATC.

5. ®opmyna DiHIITERHA U QIYKTyaIlii OCHOBHBIX TEPMOJINHAMHYECKUX BEITUYMH.

6. IlpuMeHUTH COOTHOILIEHHWE CUMMETPUH KHHETHYECKHUX KOI()(UIMEHTOB K CHUCTEME, B KOTOPOH
BO3MOXHBI JIEKTPUUYECKUH TOK M MOTOK TeIla MOJA AECUCTBUEM NIEKTPUUECKOrO IOJIA U IpaJueHTa
TEeMIIEpaTyphl.

7. BonbIoil KAHOHUYECKUH aHCaMOJIb.

8. Ilposeputs Gpopmyny HalikBucra ais KIIacCHUECKOTO Ta3a JIEKTPOHOB B IPOBOJHHKE.
9. DkBHBaJEHTHOCTH aHCAMOel B TEPMOANHAMUYECKOM IpeeTie.

10. ITocTpouts n30TepMbl 003€-3WHIITEHHOBCKOTO ra3a.

11. BbIBox KaHOHMYECKUX pacIpeesIeHUi U3 SKCTPEMATbHOCTH SHTPOIIHH.

12. Bo3moxkHa Ju 003e-KOHIEHCAMS B JABYMEPHOM HIJIM OJHOMEPHOM ra3e 4acTHI] CO CTEIeHHBIM
3aKOHOM Jucnepcun?

13. KBaHTOBOE BBIPOXK/ICHUE U YCIOBHS MPUMEHUMOCTH KJIACCUYECKOM CTaTUCTHKHU.
14. BriBectu OapomeTpudeckyto GopMylly U3 CTaIlMOHAPHOTO perieHus ypaBHenus Pokkepa-Ilnanka.
15. Kiaccuueckoe paBHOpacnpeeIeHue SHEPTUu 110 CTETIEHSIM CBOOO/BI.

16. Cronpko Terja BbIIENHTCS B peakiuu  npu temieparype 27° C u ngaBnenun 1 ar.? (OHeprus
qucconpanuu  pasHa 5.12 oB, sHeprus paspeiBa cBsi3u pasHa 1.04 3B.

17. Knaccuueckoe PaBHOPACTIPCACICHUC SHCPIHUHU 10 CTCTICHAM CBO60,Z[BI.

18. Kak 3aBHCHT OT BpeMEHHU BpEeMEHHAas KOPPEISILMMOHHAS (DYHKIMS KOMIOHEHT  BJIEKTPUUYECKOTO
I10JI51 PABHOBECHOTO IEKTPOMAarHUTHOTO U3IyUYeHUs?

19. BIBOJ CBOMCTB KJIACCHMYECKOTO MJICAIBHOIO I'a3a M3 MUKPOKAaHOHMYECKOTO aHCaMOIIs.

20. HaiiTi n3MeHEeHHe XMMHUYIECKOTO MOTECHIINAIA BEIPOKICHHOTO IEKTPOHHOTO Ia3a, 00yCIOBICHHOE
OpHUEHTALKMEH CIIMHOB AJIEKTPOHOB MPH BKIIOYEHUH ¢1a00r0 MarHuTHOTO TOJIS.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

buer Nel

1. BpiuncnuTh pa3HOCTh IS Ta3a BaHlep-Baanbca.
2. Pacnpenenenue MakcBesna-bonblmana.

Buiet Neo2
1.BBIBOA CBOMCTB KJIACCUYECKOIO MIECAIILHOIO ra3a M3 KaHOHWUYECKOro aHcaMOJIs.



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

Kputepun onennBanus

- omerka «ommmuHo  (10)»  BeICTaBhsieTCS  CTYAEHTY, IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI

- omeHka «orauuHo  (9)»  BBICTaBIsIeTCS  CTYJCGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE TIPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOJHOE W MpaBWIbLHOE OOOCHOBAaHUE MPHHSATHIX
peleHui

- OLeHKa  «oTau4yHO  (8)»  BBICTaBIsETCA  CTYAEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE NPU PEIICHUN KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLICHKa «XOopouio (7)» BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUall, TpaMOTHO U I10
CylmI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD NOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIN B PCIICHUHU 3a1a49 HCKOTOPBIC HCTOYHOCTHU,

- OlIEHKa «XOpoIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOMYCKaeT B OTBETE WJIHU B
peLIeHnH 3a/1a4 HEKOTOPbIe HETOYHOCTH;

- OLIEHKa «XopomIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U MO CyLIECTBY H3jaraer
€ro, yMeeT IPUMEHATh I0JyUYeHHbIC 3HAHUS Ha IIPAKTUKE, HO JOIYCKAET B OTBETE€ WIU B PEIICHUU
3a/1a4 HEKOTOpPbIE HETOYHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BIIJICET OCHOBHBIMH pa3ieiaMu Y4eOHOHl mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAHAAPTHOM CUTYallUH;

- OIIEHKa «YJIOBJIETBOPUTENHbHO (3)» BBICTABISAETCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyllIeHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4eOHOW NpOrpaMMbl, HEOOXOOUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSATHh IOJMyYeHHbIE 3HAHUS MO 00paslly B CTaHAApTHOMH
CUTYalluu;

- OLICHKAa «HEYIOBJIECTBOPUTENILHO (2)» BBICTABISETCS CTYACHTY, KOTOPBI HE 3HaeT OOJblIeld 4acTu
OCHOBHOTO COAEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIMyCKaeT rpyOble OmHOKH B
(hopMyIMpPOBKaxX OCHOBHBIX MOHSATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAaKTUYECKUX 3a1a4

- OIICHKA «HEYIOBJIETBOPUTENHHO (1)» BBICTABISIETCS CTYIACHTY, KOTOPBIH HE 3HAaeT (hopMyTHpOBOK
OCHOBHBIX MOHITHN AUCIUILINHBL.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems npoBeaeHus 9K3aMeHa, 00ydarolrecs MOTyT OIb30BaThCs MIPOrPaAMMON TUCIUIUINHBI.



