MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EJIPA TEOPETUUYECKOMH SJIEPHOM ®U3NUKU

OJIOBPEHO
PABOYAS ITIPOT'PAMMA YYEBHOM JJUCIUILINHBI
CTATUCTUYECKAS ®U3NKA
Hanpasnenue noarotoBku [1] 12.03.01 ITpubopoctpoeHue
(cennasbHOCTD)
E‘\

o = =

z 3 ; g | S Ehs 2

2 s s s Z 3 &

= =2 I3 ] = o 9 4 —_~
o Z e& |7 5 e | o R g 25
5 3 = 7| E =E | g =g 7 g 87
e =< | ES | B 2z |8 .| 823 ar z &8
g 22 |82 | & 22 |§¢ |#53& |O SEd
&) =z | Ok |5 =S |55 |m=80 =z & 2 3
6 4 144 30 30 0 39 0 €]
Uroro | 4 144 30 30 0 0 39 0




AHHOTALMS

Kypc siBnsieTcs 4acTbio OCHOBHBIX Pa3JIeIOB TEOPETUUECKON (PU3MKHU, N3yUaeMbIX CTYJICHTaMHU.
Kypc noctpoen Ha ocHoBe kimaccuueckoro yueOnuka JI.JI. Jlangay m E.M. Jlupmmna u Britoyaer
H3JI0KCHUEC KaK OCHOBHBIX IMPHWHIIMIIOB CT&THCTHHGCKOﬁ, TaK U 3HAYUTCIBHOI'O 4YHCJIa HpHJ’IO)KGHHfI.
W3noxxenne u o00beM MaTepuana pacuyuTaHbl Ha IOATOTOBKY CHELMAIUCTOB, 3aHUMAIOLIUXCS
HCCIIEA0BATEIbCKON pabOTON B SKCIIEPUMEHTAIBHON U TEOPETUUECKON (pHU3HUKe.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

Llenpio Kypca sSIBISICTCS 0O3HAKOMIICHHE CTYAECHTOB C OCHOBHBIMH TOHSTHUSMH M MPHHIUIIAMH
TEOPETUYECKOT0 (PU3NUECKUX CBOMCTB OMMCAHUS CHCTEM, COCTOSIIUX U3 MAKPOCKOIIMUYECKH OOJIBIIOrO
yrcna yactull. OBlazieHne KypcoM CTaTHCTUYECKOW (M3MKU B IpeiaraeMoM o0beMe HEOOXOIUMO
¢bu3ukwy,

JUIS UW3Y4YEHHsS BCEX IOCIEAYIOIIUX KYpCOB TEOPETUYECKON B TIEPBYIO oOuepenb

M&KpOCKOHH‘-IGCKOfI QJICKTPOANMHAMHKHU U (1)I/I3I/IKI/I TBEPAOTO TCJIA.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

3HaHUsl, TOJyYEHHbIE IPU U3YUYEHUHU Kypca CTaTUCTUUYECKON (U3MKHU HEOOXOIUMBI CTYJCHTaM
JUISL OCBOCHHUS MaKpPOCKOIUYECKOM ANEKTPOJAUHAMUKH U GU3MKH TBepaoro tena. Kpome toro, 3HaHue
CTAaTHUCTUYECKOM (PU3UKHU COBEPIIEHHO HEOOXOAMMO NpPH OCBOCHHM MHOTHX MpOo(ecCHOHATbHBIX
TUCHUIUTAH 10 TEOPETUYECKOM M IKCIEPUMEHTANbHON (PU3MKE, U3ydaeMbIX CTYJEHTAMH CTapIIuX
KYPCOB.

3. ®OPMUPYEMBIE KOMIIETEHIIU U IIVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHbIe H(1IK) oOmenpodeccuoHanbHbIE KOMITETSHIIUN

KO,I[ N HAUMCHOBAHUC KOMIICTCHIIMHU

OIIK-1 [1] — CriocobeH MpUMEHSTh
€CTECTBEHHOHAYYHbIE U
OOIIeH)KEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTHYeCKOro aHaJlu3a 1
MOJEJIMPOBAHNS B UH)KEHEPHOMN
JIeATEIILHOCTH, CBSI3aHHOM C
MIPOEKTUPOBAHUEM U
KOHCTPYUPOBAHHEM, TEXHOJIOTUSIMU
MIPOU3BOJICTBA MPUOOPOB U
KOMILJIEKCOB IIUPOKOTO HA3HAUCHUS

Koza v HanMeHoBaHMe HHIUKATOPA AOCTHKECHUS
KOMITETCHIIHT

3-OI1K-1 [1] — 3HaTh METO/ABI MATEMATUYECKOTO aHAJIN3A U
MOJICTTUPOBAHUS; 3HATHh PYHIAMEHTAILHBIC 3aKOHBI U
MOHSTHSI €CTECTBEHHOHAYYHBIX JUCIMIUINH; 3HATh
OCHOBHBIE TEHJICHIIMU PA3BUTHSI TEXHUKHU U TEXHOJIOTUH B
obyacTu mpruOOPOCTPOCHHUS.

V-OIIK-1 [1] — yMeTb IPUMEHSTH METOJIbI MATEMATHYECKOTO
aHaJIM3a U MOJICTIMPOBAHUS JISl PELLICHUS MPAKTUYECKUX
3a/1a4; YMETb MPUMEHSATh METO/bl TEOPETUUECKOTO 1
9KCIIEPUMEHTAJILHOTO UCCIIEIOBAHUS 71l IPOSKTUPOBAHUS U
KOHCTPYUPOBaHUS TPUOOPOB M KOMILIEKCOB IIIMPOKOTO
Ha3HAYCHHUS.

B-OIIK-1 [1] — BnageTs HaBbIKAMH MPUMEHEHHS 3HAHUN
MaTeMaTHUYeCKOro aHaJIM3a B UHKEHEPHOI MpaKTUKe MPU
MOJICJIMPOBAHUU; BIAJCTh HABBIKAMU MPUMEHEHHUS 3HAHUI
€CTECTBEHHOHAYYHBIX JIUCUUIUIMH B HHKEHEPHOU NMPaKTHKE;
BJIQJICTh HABBIKAMH MPUMEHEHHUS OOLIEHHKEHEPHBIX 3HAHUM




VYKE-1 [1] — CnocoGeH ucIonbp30BaTh
3HAHUS €CTECTBCHHOHAYYHBIX
JTUCIUILTNH, IPUMEHSITH METOBI
MaTeMaTHYeCKOTO aHAJIN3a U
MOJIETUPOBAHUS, TEOPETUUECKOTO H
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B ITOCTaBJICHHBIX 3a/a4ax

B HH)KeHepHOﬁ ACATCIIBHOCTH.

3-VKE-1 [1] — 3HaTh: OCHOBHbBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUIUINH, METO/IbI
MaTeMaTUYECKOr0 aHaJlu3a U MOJEIUPOBAHMUS,
TEOPETHUECKOTO W IKCTIEPUMEHTAITBHOTO HCCIICIOBAHUS
V-VKE-1 [1] — ymMeTh: ucnonb30BaTh MaTEMAaTHUECKUE
METO/IbI B TEXHUYECKUX TIPHIIOKEHUSIX, PACCUUTHIBATH
OCHOBHbBI€ YUCJIOBBIE XapAKTEPUCTUKHU CITyYalHbIX BEJIMYUH,
periaTh OCHOBHBIE 33/1a4l MAaTEMAaTHIECKON CTaTUCTHKU;
peuiaTh TUIOBBIE pacYeTHBIE 3a/1a4n

B-VKE-1 [1] — B1ageTh: MeTOIaMU MaTeMaTHIECKOTO
aHaJIM3a U MOJICJIMPOBAHUS; METOJAMU PEILICHUS 3a7a4
aHaJIM3a ¥ pacueTa XapaKTEPUCTUK (PU3UIECKUX CUCTEM,
OCHOBHBIMH IPUEMaMH 00paOOTKH SKCIIEPUMEHTATBHBIX
JTAHHBIX, METOAaMH paOOTHI C TPUKIAAHBIMUA TPOTPAMMHBIMHU
MPOAYKTAMH

4. BOCIIUTATEJIbHBINA MIOTEHIIUAJ JUCHUTLIAHBI

BocnurareapHbIN TOTEHIINA
TTUCIUILINH

Hampasnenus/uenun 3agaum BocriuTaHus (Kox)

BOCIIUTAHHS

[Ipodeccrnonansroe Coznanue ycioBHi,

BOCIIUTAHHE o0eCTeYnBarOIIUX,
(dhopMUpOBaHNE OTBETCTBEHHOCTH
3a mpodeCcCUOHATBHBIN BHIOOD,
npodeccrnoHabHOE Pa3BUTHE U
po¢eCCUOHAIBHBIC PEIICHHMS
(B18)

[Mpodeccuonansroe Co3znanue ycioBui,

BOCIIUTaHHE o0ecCTeYnBarOIINX,

(dbopmMHpOBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYIbTYpBI
MOWCKA HECTAHIAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAaKTUUECKUX
peuIeHui, KpUTUIECKOTO
OTHOILIECHUS K UCCIIE0BAHUIM
mKkeHay4dHoro Toika (B19)

Mcnonp30BaHne BOCIUTATEIBHOTO
MOTEHLIMaja TUCIUIUIUH
po(hecCHOHATLHOTO MOIYJIS JIJIst
(bopMHUPOBaHHUSA y CTYIC€HTOB
OTBETCTBEHHOCTH 32 CBOE
po¢)eCCHOHAIBHOE PA3BUTHE
MIOCPEJICTBOM BBIOOpA CTYJICHTAMHU
MHAUBUAYAIbHBIX 00pa30BaTEIbHbBIX
TPACKTOPU, OpraHU3aIUU CHCTEMBI
OOIIEHUsT MEXKy BCEMHU
y4aCTHUKaMH 00pa30BaTEIILHOTO
mpolecca, B TOM YUCIe ¢
MCIIOJIb30BAHUEM HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI.
1.Ucnonb30BaHre BOCIUTATEIHHOTO
MOTEHIIMaja TUCIUIUINH/TIPAKTUK
«Hay4Ho-uccnenoBarenbcKas
pabotay, «IIpoekTHas mpakTHUKay,
«HayuHbIi1 cemMmuHap» 1UIs:

- (popmupoBaHUS TOHUMAHUS
OCHOBHBIX TIPUHIIUIIOB B CITIOCOOOB
HAYYHOTO MO3HAHUS MUPA, Pa3BUTHUS
UCCIIeIOBATENIbCKUX Ka4eCTB
CTYJEHTOB MTOCPEACTBOM UX
BOBJICUCHUS B UCCIICJIOBATEILCKUE
MIPOEKTHI 10 00TACTAM HAayUHBIX
uccneaoBanuil. 2.Mcrnonbs3oBanue
BOCIUTATEIHHOTO MOTEHIIMANIA




qucuuiuinH "Mecropus Hayku U
nHxeHepun', "Kputnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KoMMyHuKanuu'", "Beaenue B
cnenuanpHocTh", "HayuHo-
uccaeaoBarenbekas pabora',
"Hayunblil cemunap" mis:

- popMupoBaHUs CITIOCOOHOCTH
OTIENATHh HACTOSLIUE HAyUHbIE
UCCJIEIOBaHUS OT JDKEHAYYHBIX
IIOCPEACTBOM IIPOBEJEHUS CO
CTYJIEHTaMH 3aHITHH U PETYISAPHBIX
Oecen;

- (hopmupoOBaHUST KPUTHUUECKOTO
MBIILIEHHS], yMEHMSI pacCMaTpUBaTh
pa3INyYHbIE UCCIIEI0BAHUS C
AKCIEPTHOM MO3ULIUU OCPEACTBOM
00CYKJEHHS CO CTYJEHTaMH
COBPEMEHHBIX MCCIIEOBAHNN,
HCTOPUYECKHUX IPEITOCHUIOK
MOSIBJICHUSI T€X WJIM UHBIX OTKPBITUI
Y TEOPHH.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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6 Cemecmp
1 OcHoBHble TONOXKEHUS | 1-8 15/15/0 25 K.p-8 3-
CTaTUCTUYECKOU OIIK-
MEXaHHUKHU. 1,
Pacnipenenenus V-
CTaTUCTUYECKOU OIIK-
buzuKH. 1,
TepMmoanHaMHUUyeCcKre B-
COOTHOIIICHUS OIIK-
1,
3-
YKE-
1,
V-




YKE-

B-
YKE-

2 Uneanbubii ras. | 9-15

KBanToBrie raspl.
Tepnoe Teno. [lnazma

15/15/0

25

K.p-15

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-
YKE-

V-
VKE-

B-
YKE-

Umoeo 3a 6 Cemecmp

30/30/0

50

KonTpoibHbIe
MeponpusiTuss 3a 6
Cemectp

50

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-
YKE-

V-
YKE-

B-
YKE-

* — COKpaleHHOe HauMeHOBaHKE (POPMBI KOHTPOJIS
** — cyMMa MaKCHUMaJIbHBIX 0ayuioB JoiikHA ObITh paBHa 100 3a cemecTp, BKIHOYAs

(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN ()OPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O0o3Ha
YyeHue

ITosiHOE HAaUMeHOBaHHeE

K.p

KoHTtposibHas pabota

3a4€T U
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| DK3amMeH

KAJIEHJAPHBIN IIJIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

" yac. , yac. qac.
6 Cemecmp 30 30 0

1-8 OcCHOBHBIE M0JIO’KEHUS CTATUCTHYECKON MEXaHUKH. 15 15 0
PacnpenesieHus1 CTATHCTHYECKON (PU3UKH.

TepmoauHaMu4ecKue COOTHOLICHHSA

1-2 OcHoOBHbBIE OHATHUSA cTATHCTHYeCKO MexaHuKH. PyHkuus | Becero ayauTopHbIX 4acoB
pacnpeneaeHus: M cpeaaue. MUKpOKaHOHUYECKOe 5 | 5 | 0
pacnpeneseHue. Ownnaitn
BBoasTCS OCHOBHBIE IOHATHS CTATUCTUYECKON MEXaHUKH, 0 0 0
Cpeau KOTOPBIX BEPOSITHOCTD, (DYHKIIMS pacIipeieIeHus,
aHcaMOJ1b 1 cpenHee. [l 3aMKHYTOH CUCTEMBI C 3alaHHBIMHU
SHEPrueil U KPaTHOCTHIO BHIPOKACHUS YPOBHEN BBIBOJUTCS
MUKPOKaHOHUYECKOE paclpeelICHUE.

3-5 Pacnpenesnenue 'n66ca u 60J1b1110e KAHOHMYECKOE Bcero aynutopHbIX 4acoB
pacnpenenenne. OCHOBHOe TePMOAUHAMHYECKOE 5 | 5 | 0
TOK/1eCTBO. JHTPONUS Owunaiin
BBoasTCs OHATHSA TEpMOCTATa U OACUCTEMBI. J[71s 0 0 0
3aMKHYTOM CHCTEMBI C 33JIaHHOM IIOJIHOM YHEPTUEH,

JIOITyCKAIOLIEHN pa3/IelIeHne Ha TEPMOCTAT U MOJCUCTEMY,
BBIBOJIATCS KAHOHUYECKOE pactpeneicaue [ mooca u 6obiioe
KaHOHHUYECKOE pacrpeneneHue. [ KaKaoro pacupeesieHue
paccMaTpUBAIOTCS CpeIHEe, TUCTIEPCHS U (PITyKTyaIHsl.
BBoautcs pyHaaMeHTanbHOE MOHATHE CTATUCTHYECKON
(U3UKH - SPHTPOIIHUS; a TAKXKe 00PaTUMOCTh M HEOOPATUMOCTh
nporeccoB. M3 601b110r0 KAHOHUYECKOTO pacipeaeIeHus
BBIBOJIUTCSI OCHOBHOE TEPMOJIMHAMHUECKOE TOKAECTBO.

6-8 IlepBoe 1 BTOpOE HAYa/1a TepMoAMHAMUKHU. Teopema Bcero ayIuToOpHbIX 4acoB
Hepucra. Padora 1 K0JIM4YeCTBO TEIIOThI. 5 | 5 | 0
Tepmoaunamuyeckue HepaBencrsa. Llnka Kapno. OHnJlaiin
IIpuHUIMN TMHAMHYECKOT0 OTONJICHHS. 0 0 0
PaccmaTpuBaroTcst nepBoe U BTOpOE Hauana TEPMOJUHAMMKY:
3aKOH COXPaHEHUs SHEPTUU U HeyObIBAHUE SHTPOIINH, a TAKKE
TPEThE Ha4yaJlo TEPMOJIMHAMUKU - TeopeMa HepHcra. Beoaures
MOHSTHE PabOTHI M KOJMYECTBA TEIUIOTHl TEPMOAMHAMHYECKOM
cucTeMbl. PaccMaTpuBaroTcss TEpMOAMHAMUYECKUE
HEPAaBEHCTBA, OMMCHIBAIOIINE HATIPABICHHOCTh Pa3INYHBIX
npoueccos. M3y4aroTcs pa3inyHble TEpPMOJAUHAMUYECKUE
LUKJIBI, BKJIFOUas 1K1 KapHo Kak UKI ¢ MAKCUMAaJIbHO
Bo3MOxHbIM KIIJI. PaccMaTpuBaeTcs npuHIMII
JMHAMHYECKOTO OTOIUICHHUSI.

9-15 Hneanbnblii ra3. KBantossie raszsl. TBepaoe Teno. [laazma | 15 15 0

9-10 | NpeanbHblii knaccuyeckuii ras. Crarucruka boabumana. | Beero ayiutopHsIx 4acoB
TemioeMKOCTH ra3a AByXaTOMHBIX MOJICKY.JI. 4 | 4 | 0
PaccmarpuBaeTcs MoJienb UICATIBHOTO Ta3a, B paMKax KOTOpPOil | OuiaiiH
B3aMMOJIEICTBHE YaCTHI] ra3a APYT C IPYrOM CUUTAETCS 0 0 0
npeHeOpekuMO MajTbiM. C TOMOITEIO0 OOJIBIIIOTO




KaHOHMYECKOT'O pacIpeesieHUs BBIBOJUTCS CTaTUCTUKA
bonbimana. Taxxe paccMaTpuBaeTcs MOJIENb raza
JIBYXaTOMHBIX MOJIeKyJ. Ocoboe BHUMaHHE YACIsCTCS
TeMIepaTypHOU 3aBUCUMOCTH TETNIOEMKOCTH, OTIIUYHOM OT
TAaKOBOM JJIS1 OJHOATOMHOTI'O ra3a 3a CUET HOSIBICHUA
JUTOJIHUTEILHBIX, BRIPAIIATEIbHBIX, CTENIEHEH CBOOOIBI.

11-12 | Pacnpenesnenune ®@epmu-/Aupaka n bose-JitHimreiina. Bcero ayiuTopHbIX 4acoB
Temneparypa Bbipo:kaenusi. CHIbHO- U 4 | 4 | 0
¢J1200BBIPOKIECHHbIE HAeaTbHbIe KBAHTOBbIE ra3bl Ownnaitn
N3 6051p110r0 KAHOHUYECKOTO paclpeiesieHus! BEIBOJIATCS 0 0 0
Ba)KHEHIINE KBAHTOBOCTATUCTUYECKUE PACIIPEICIICHHUS:
®epmu-/upaka n boze-DitHiTeitna. BBoguTcs nousitue
TEeMIIepaTypbl BEIPOKACHUS KBAHTOBOIO rasza. Takxke
paccMaTpuBalOTCs CUIIBHO- U C1a00BBIPOKICHHBIE HI€aIbHbIE
KBAaHTOBBIE Ia3bl KaK MPeIeTbHbIE CIydal COOTBETCTBYIOIINUX
KBaHTOBOCTATUCTUYECKUX CHUCTEM.

13 - 14 | ®depMu-ra3 npu HyJeBoii 1 HU3KOH Temnepartype. bo3e-raz | Bcero aynutopHsix 4acoB
NMPHU TeMIepaType HUKe TeMIepaTypbl Bbipo:kaenus. boze- | 3 | 3 | 0
KOH/ICHCAIlUs Omnnaitn
PaccmaTpuBaroTcs cBoiicTBa epmu- U 603e-ra3oB Mpu HU3KUX | () 0 0
TeMIeparypax. /J[Be 3Tv cTaTUCTUKHU 1EMOHCTPUPYIOT
MPUHIIMITAATIBHO Pa3HOE MOBEACHNUE B 00JIACTH HU3KUX
temneparyp. Ocoboe BHUMaHUE yAeseTcs SBICHUIO 003e-

KOHJICHCALIUU IIPU TEMIIEpaTypax HIKE TeMIepaTyphl
BBIPOK/ICHHUS.

15 TemnoemkocTh TBepAbIX Tesd. Ciado HenaeaabHas mia3mMa | Becero ayuTopHbIX 4acoB
PaccmarpuBaercs remneparypHasi 3aBUCUMOCTh 2 | 2 | 0
TEMIUIOEMKOCTH TBEP/BIX Tel. JleMOoHCTpupyeTcs cornacue Omnunaiin
MOJIyYEHHBIX PE3YJIHTATOB C U3BECTHBIM 0 0 0
BBICOKOTEMIIEPATYPHBIM MpeAesioM - 3akoHoM [[rononra-IItu.

OTtnenpHO paccMaTpUBaeTCs 3a7ada O CTATUCTUYECKOM
OIHCaHUU CJIa00 HEeUACATbHOM MIa3Mbl B TEPMHHAX
M3YUYEHHBIX paHee B Kypce TePMOJMHAMUYECKUX BEJTUUMH.
16 I'a3 Ban-nep-Baasbca. PapHoBecue pa3. YpaBHenue Bcero aytuTopHbIX 4acoB

Kuaaneiipona-Knaysuyca. Kpuruyeckas touxka. PapHoBecue
B XUMHYECKHX pPeakuusax

B kauecTBe npruMepa MOJENIN HEUAEATBLHOTO rasa
paccMaTpuBaeTCs BaH-/1ep-BaalbCOBCKUil ra3. BBogurcs
MOHATHE paBHOBeCHs (a3 U (Ha30BBIX MEPEXOIOB MEPBOTO U
BTOpOro pojaa. BeiBoauTcs usBectHoe ypaBHeHue Knanelipona-
Knaysuyca. PazBuBaercst TeXHUKA Ka4€CTBEHHOIO aHAJIN3a
(ha30BBIX IEPEXOI0B C MOMOLIBIO TuarpaMM. BBoasarcs
MOHSTHSI KPUTUYECKOW TOUKH U PABHOBECHS B XUMHUUECKHUX
peaKIMsIX.

2 |2 [0
Ownutaiig
0 0 0

CokpailieHHbIC HANMEHOBAHUST OHJIAMH OTIIIHNA:

O6o03una | [loiHoe HaMMeHOBaHMe
YeHue

DK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
T1JI IToTHOTEKCTOBEIE JIEKIIMH




BM Buneo-marepuansl

AM Aynno-Marepualibl

[Ip3 [Ipesenranuu

T Tectbl

5CM DJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC HNHTEpaKkTUBHBIN CaUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

B KypcC€ UCIIOJIb3YROTCA TPAAULTUOHHBIC OGpﬁSOB&T@J’IBHHG TCXHOJIOTHUM: JICKIUH, CCMUHAPCKHC
3aHATHUSA C pa360p0M 3aa4 U NpuMepoB.

7. ®OH/J OHEHOYHBIX CPEICTB

@DOH/| OLIEHOYHBIX CPEACTB 10 IUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHUs: (KOMIETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILIUHE.

Cesi3p Mexay (GOpMHUPYEMBIMH KOMIIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIolIel Tadnuie:

KomnereHnmus NHauKkaTopbl 0CBOEHUSA ATTecTalMOHHOE MEePONpPHsITHE
(KIT 1)
OIIK-1 3-OI1K-1 9, K.p-8, K.p-15
VY-OIIK-1 9, K.p-8, K.p-15
B-OIIK-1 2, K.p-8, K.p-15
YKE-1 3-YKE-1 9, K.p-8, K.p-15
V-VKE-1 2, K.p-8, K.p-15
B-YKE-1 3, k.p-8, k.p-15

HIkanbl oeHKU 00pa30oBaTeILHbIX JOCTHKEHU I

[Ixana KaXa0r0 KOHTPOJIBHOTO MEPONPUSTHS JISKUT B mpenenax oT 0 10 yCTaHOBJICHHOTO
MakCHUMAaJILHOT'O Oajiia BKJIFOUYMUTEILHO. MTOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITBHOM ITKaJIe W MPEACTABISIET COO0N CyMMy OalJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHITTOJTHECHUH
3aJ]aHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Ouenka | TpeOoBaHUS K YPOBHIO OCBOEHUIO
0aIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUILINHBI

OIeHKa «OTINYHO» BBICTABIISCTCS
CTY/ICHTY, €CIIH OH TJIyOOKO U IIPOYHO
YCBOMII MPOTPAMMHBIN MaTepHal,
HCYEPIIBIBAIOIIE, [TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO M JIOTUYECKH CTPOMHO ero
U3J1araeT, yMeeT TECHO YBSI3bIBAThH
TEOPHUIO C PAKTHKOM, HCTIONB3YET B
OTBETE MaTepual MOHOTpapUIECKOM
JIUTEPATYPHI.




85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS

75-84 C CTYZCHTY, €CJIM OH TBEPIO 3HACT

MaTepua, TPaMOTHO U TIO CYIIIECTBY
W3JIaraeT ero, He OMycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTyZ[eHTy, €CJIM OH UMEECT
3HAHUA TOJIBKO OCHOBHOI'O MaTepI/Iana,
R HO HE YCBOHII €T0 JIETAICH, NOIMyCKaeT
60-64 «Y00871eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO IPaBUIIbHBIE
(opMyNIHPOBKY, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICJOBATCIBHOCTHU B
W3JI0’KEHUH [TPOrPaMMHOT0 MaTepraa.

OreHka «HEyJ0BIETBOPUTEIBLHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIBbHOU YacTH
MPOTPaMMHOTO MaTepuala, JOMyCKaeT
H 60 2— F cymecTBeHHbIe omnOKu. Kak mpasuio,
HRe «HEYO0811eMEOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIIEHO
CTaBUTCA CTYJACHTaM, KOTOPBIC HE MOT'YT
MPOAOILKHUTE 00ydeHHe Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AWCIMILINHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCUUIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. D1 I1 60 KomnerorepHoe moaenupoBanue pusndeckux npoueccos B nakere MATLAB : , Cankr-
[lerepOypr: Jlans, 2022

2. DU K 73 KommproTepHOE MOJEIMpOBaHE (PU3NIECKHX MPOLIECCOB C HCIONIb30BaHneM Matlab :
ydueOHoe ocobue aiis By3oB, Mockga: FOpaiit, 2021

3. 538.9 K12 ®u3nka MakpOCKONMMUYECKUX KBAHTOBBIX CUCTEM : Kypc JEKIUI; ceMUHapbl, MockBa:
Wz nmarensckuii njom MBU, 2014

4. 59U N20 Ipaxtuxky™m no cratuctudeckot pusuke Y. 1 ,, Mocksa: MUOU, 2008

5. 53 JI22 Teopetuueckas puszuka T.5 Cratuctuueckas pusuka. U.1, , Mocksa: @uzmariur, 2005

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 536 JI47 Benenue B TepmoauHaMuky. Ctatuctuyeckas ¢pusuka. : , M. A. JleontoBuu, CaHKT-
[lerepOypr [u ap.]: Jlans, 2008

[NPOTPAMMHOE OBECITEYEHUE:

CrenanbHOe MporpaMMHoOe obecriedeHne He TpedyeTcs



LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUTIINHBI

CriennanbpHOE MaTepUaTbHO-TEXHUYECKOE oOecreueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU J1JIA CTYAEHTOB

MeTtoauueckre peKOMEHIalluu 110 OCBOEHUIO TEOPETUUECKOI0 MaTepraia

JUisg ycrnemHoro M3y4yeHus Kypca HEOOXOAMMO NpPUIEP’KUBATHCSA ONPEACIEHHOW METOIUKU
3aHATUA. OCHOBHOE YCJIOBHE yCII€Xa — CHUCTEMaTUUYECKUE 3aHATHSI.

JUis yCHEIIHOrO OCBOEHHS TEOPETUYECKOM YacTh Kypca HEOOXOAMMO PEryJsIpHO HOCeuaTh
JeKIUU U BecTH KOHCHeKT. [locie kakaoW JeKIuH cieayeT BHUMATEIbHO pa30upaTh JIEKIIMOHHBIH
MaTtepuan, MNpU4YE€M TMpPH HEOOXOIUMOCTH CJEIyeT MPOJENbIBaTh HEKOTOPHIE JIOMOJHUTEIbHBIC
BBIKJIQJIKH, €CIIM Takhe OBbLIM OCTaBJIEHBI JIEKTOPOM JUI CaMOCTOSITEIbHON paboTel. [lepen Hauanom
KaX/I0i JIEKIMM HMMEET CMBICI MPOCMOTPETh KOHCIHEKT, YTOOBl YCBOEHHE HOBOIO MaTrepuana
NPOXOAMJIO Jydyllle, TaK KaKk B OOJBIIMHCTBE CIyyaeB W3JIOXKEHHE OMNHMpAeTCd Ha Marepua,
MIPOYUTAHHBIN HA MPEAbIIYIINX 3aHATUAX.

JUJis TIOJIHOTO OCBOEHUSI Kypca HEJIOCTaTOYHO M3ydaTh JIMILIb JIEKIMOHHBIN MaTepuan. B xoxe
OCBOEHHUSI Kypca CIEIyeT 4YHUTaTb KHWIHM, IPEAJIOKEHHbIE B CIHCKE JHUTEpaTyphl IO KypCy.
HacrositenbHO = pekoMeHIyeTcs  TakKe  HCIOJB30BaTh  JIUTEpaTypy, OOO3HAUEHHYIO  Kak
«JIONIOJIHUTEIIbHASD), 4 TAK)KE CaMOCTOSTENIBHO WIM C MOMOLIBIO IMPENoJaBaTelis UCKaThb U APYyrue
uctounuku. [Ipu pabote ¢ nuTepaTypoii ciemyeT NpoIeibiBaTh BCE I XOTS ObI OCHOBHBIE BBIKJIA/IKH.
BayxHO 0cO3HaBaTh, YTO TOJIBKO CAMOCTOSITEJIBLHO MPOJAEIaHHBIE BBIKIAAKU MPUBOIAT K IIOHUMAaHUIO
Marepuana.

MeTtoauueckre peKOMEHIalluu AJ1sl HOJArOTOBKU K CEMUHAPCKUM 3aHATHIM M PELICHUIO 3a/1a4

IIporpaMMa Kypca M CEMECTPOBBIM KaJ€HJApHbI IUIAH COCTAaBJIEHbl TaK, 4YTO TEMBI
CEMUHApPCKMX 3aHATHM CIHEOyIT 3a Temamu Jiekuud. M mporpamMma Kypca, WM CEMECTPOBBIM
KaJIeHJAApHBIA IJIaH JIOCTYIHBI KaKJOMY CTYJIEHTY Ha caiite y4eOHOro ympaBlIeHUsI YHHBEpPCUTETA.
[ToAroToBUTECS K OYEpEeAHOMY CEMHUHApPCKOMY 3aHSATHIO - 3TO, MpPEXIE BCEro, mpopadoTaThb
JIEKIIMOHHBI MaTepHuall, COIVIACHO METOAMYECKUM pPEKOMEHJalusM. Bce HEBBIICHEHHBIE BOIPOCHI
TEOpUU MOXKHO (M HYKHO) 33/1aTh IMpEroJaBaTelli0o B Hauajae CeMHHApPCKOro 3aHsATus. Ha cemmHape,
KaK MpaBuIo, pa30HparoTcsi BOIPOCHI U KAUECTBEHHBIE 3a/1a4H, JAIOIIHe BO3MOXKHOCTH OoJiee TiIy0oKo
IIOCTUYb M3y4yaeMblid pas3znen Kypca. Kpome Toro, Ha ceMuHape ydaT NMpaBUIbHO CTaBUTh U peIaTh
3a7a4, aHAIM3UPOBATh pelieHue 3aaad. [1o mpolIeHHOW Ha CeMHHApe TEME MAI0TCA 3aJadd s
CaMOCTOSITENILHOTO (JIOMAIIHETO) pelIeHUs. Y CBOEHHE Kypca BO MHOIOM 3aBUCHUT OT OCMBICIEHHOIO
BBITIOJTHEHUS! IOMAILIHET0 33aJJaHusl, BAYMYHMBOIO PEIIeHUs OOJIBIIOT0 KOJIMYECTBa 3a/1a4.

[Ipu pemenun 3aga4 neiaecooOpazHo PyKOBOJACTBOBATHCS CIASAYIOLUIMMHU IIPaBUIAMMU:

1. IIpexne Bcero Hy>KHO XOpOIIO BHUKHYTh B YCJIOBUE 33/1a4H, 3alIMCATh KPATKO €€ yCIOBHE.

2. Cnenyer NMpUKHHYTh, KaKH€ OCHOBHBIC 3aKOHBI U YPABHEHHMS M B KAKUX MPUOIMIKEHUSIX
CJIElyeT UCII0JIb30BaTh U 3aIMCaTh UX, I10CIIE YETO MONBITAThCS PELIUTD.



3. 3amava qomxkHa OBITH CHAYala pelieHa B MAKCUMAIIbHO 00IIeM BU/IE.

4. TlomyuywB pemieHue B O0OIEM BHJE, HYXKXHO IPOBEPUTH, MPABWIBHYIO JH OHO HMEET
Pa3MEpPHOCTb.

5. Ecam 3TO BO3MOJHO, MCCIIEIOBAaTh IIOBEJICHUE PEIICHUS B IIPEACIBHBIX CIy4asX H
M300pa3uTh XapakTep U3ydaeMon 3aBUCUMOCTH Tpadrueck.

6. Eciin BO3MOKHO, NPU MOJYYEHUH TOTO WJIM MHOTO pe3yibTaTa, CIeAyeT yKa3aTb IPaHULbI
€ro MPUMEHUMOCTH.

Pemenne 3amaun npuHeceT HAaMOONBIIYIO O3y TOJIBKO B TOM Cllydae, KOTJa 00yJaromuiics
PELINT ee CaMOCTOSATENbHO. PemuTh 3a1ady 6€3 MoMOoIU 4YacTo He BCEr/ia yIaeTcs, HO TeM HEe MEHee
MIOTIBITKA HAUTH pPEIICHHE Pa3BUBAIOT MBIILICHUE W YKPEIUIAIOT BOM0. HeobxonmMo moHUMAaTh, YTO
JUISE HEKOTOPBIX 3a7ad He yJacTcs OBICTpPO HAWTH pelIeHWe, BeIb PENICHHE 3a7ad OTHOCUTCS K
HAYyYHOM [I€ATEIIbHOCTH, KOTOpas MPEANoJaracT TBOPYECKUUA TMOAXOA M JUIMTEIBHOE BpeMS
00TyMBbIBaHUS.

N3 cka3aHHOTO BBITEKAET, YTO PELICHUE 337a4 HU B KOEM CIIy4ae He CIIEyeT OTKJIAJbIBaTh HA
MOCJIEIHUM BeUep Nepes 3aHATHAMH, KaK, K COXAJICHHIO, HEPEAKO IMOCTYNarT CTYAEHTh.. B 3ToM
ciydae Oosiee CIOXKHBIE M MPUTOM HauOoliee cojaepiKaTelbHble U TOJIE3HbIE 33/JaYd 3aBEAOMO HE
MOTYT OBITh PEIICHBI.

B pexomeHIyeMbIx COOpHHUKAX 3a/ad, B pasjiesie, KOTOPBIA CIeAyeT 3a OTBETaMH, COAEpKATCS
yKa3aHus K pelIeHdto Ooiee TpyaHbIX 3amad. OOpamarhcs K HAM HYXKHO JIMIIb TMOCIE TOTO, Kak
HECKOJIBKO IOMbBITOK PEIIUTh 3a/1a4y HE MIPUBEAYT K YCIEXY.

Meroandeckue peKOMEHIAIMH JIJIsl TOATOTOBKH K KOHTPOJIBHBIM U MPOBEPOYHBIM paboTam

Kontponbable pabOThl MPOBOAATCS 711 TPOBEPKH KadyecTBAa YCBOCHHsI MaTepuaia |
BBIITOJIHEHUS JIOMAIHUX 3aJaHui CcTyneHTamMu. OHHM OCHOBBIBAIOTCS CTPOrO Ha IPOWUJIEHHOM
Marepuaie U He BBIXOAAT 3a paMKH H3j1araeMoro kypca. CBOEBPEMEHHOE H3Yy4YEHUE JIEKIMOHHBIX
MaTepUaioB U BBINOJHEHUE JOMAIIHUX 33/laHUN rapaHTUPYET YCHEIIHOE BHIIOJIHEHHE KOHTPOIbHBIX
U TpoBepouHbIX paboT. Ilpm TWOATOTOBKE CJlEAyeT PYyKOBOJCTBOBATHCS  OOIICTPUHSATHIMU
YCTaHOBKAMHM, T.€. MOBTOPUTh HM3YYECHHBIA MaTepuay, 3allOMHUTb OCHOBHBIE WJI€U, NPUHIMUIBI U
pe3ynbTathl Kypca. He crnemyeT meitTatbest «BbI3YOPHTE» MaTepHall, IOCTATOYHO MOHSATH M 3alIOMHUTH
JIOTUKY BBIBOJIa TEX WJIM WHBIX PE3yJIbTaTOB M PEHICHUS 3aJa4 M OCO3HATh MX (U3NYCCKUU H
MaTeMaTH4eCKuil CMbICH. [Ipu BBIMOTHEHUU KOHTPOJBHOW WIIM MPOBEPOYHON pabOThI HEOOXOIUMO
3allMChIBATh BCE OCHOBHBIC IIIArM TPU PEUICHWH 3aJladyd, HE «IEPECKaKkuBas» K KaKOMY-TO
MIPOMEXYTOUHOMY WJIM OKOHYATEJIIbHOMY pe3yJbTaTy 0e3 Kakux-1M00 Ha TO (U3NYECKUX WIH
MaTeMaTHYeCKUX 000CHOBaHUI.

PaGota momkHa OBITH 3amMcaHa Tak, YTOOBI ObLIa MOHATHA JIOTHKA PEHICHUS 3a/1ad, IIPH STOM
CTporux mpaBmi oopmieHus 3a1ad HeT. OKOHUATENbHBIN OTBET HEOOXOAMMO BBIACIUTH KAKUM-ITN0O
Croco60oM Tak, 4TOOBI MPOBEPSIOIIEMY OBLIO MOHSATHO, YTO 3TO M €CTh OTBET K 3a/1a4e.

11. YYEBHO-METOJWYECKHWE PEKOMEHIAIIMA IJIS IPEINIOJTABATEJEN

[TpoBeneHne MPaKTUICCKUX 3aHITHIA U BBITIOJTHCHHE CAMOCTOSTEIIBHBIX PaboT

CTyneHThl JTOJDKHBI, WCIOJIB3Ysl TOJNYYCHHBIM Ha JIEKIUSAX MaTepuall, HAy4YHThCS pEIIaTh
3aJ1a4d 1O KypCy.

Cnenyer MCIOIb30BaTh PA3JIUYHBIE MPUEMbI BOBJICUCHUS! CTYJIEHTOB B MPOILECC OCBOCHUS
y4eOHOro MaTepuana:

- OIIPOC CTYAEHTOB I10 COAEPKAHUIO IPOUUTAHHBIX JICKLUI;

- BBI30B CTYJICHTOB K JIOCKE JIJI PELICHUS TEKYILIUX 3a/1a4;



- CAMOCTOSITEJIbHOE PEILIEHUE 33/1a4l CO CBEPKOM MPOMEXKYTOUHBIX U KOHEYHOTO PE3yJIbTATOB
pelieHus;

- IIOKa3 IpenoaaBaTesieM Ha JJOCKE PEUIEHUs TUIIOBBIX 33/1a4;

- camMocTosITebHas paboTa Hall 3aJaHUSIMU.

Opranuzais KOHTPOJIS

KoHTposib 3HaHUI OCYIIECTBIIAETCS MYTEM MPOBEIEHUS KOHTPOJIBHBIX MU CaMOCTOSTEIIbHBIX
paboT ¢ mocenyromei MPOBEPKOM.

Ha kaxxgoM ceMuHape BBIJAeTCsl JOMAIIHEE 3a/laHue, KOTOpoe 00s3aTeNbHO MpPOBEpPSIeTCS B
WHANBUAYATBHOM TOpsAIKe. Takke B Kypce MOXKET OBITh BBIIAHO T.H. OOJIBIIOE JOMAIHEE 3aJaHue.
Bonpmme nomamnue 3amanus (b/13) mpemaHasHaueHBI AJiE CAMOCTOSITENLHOM PAabOTHI CTYACHTOB C
nocienyruled mpoepkoit npenoaasateneMm. Kak mpasuno, caaua BJI3 mpoxonut B Buae YCTHOM
3aIUTHl B CEPEANHE WIM B KOHIIC y4eOHOro cemecTpa, HO Gopma U BpeMsl MMPOBEPKU MOMKET OBITH
W3MEHEHA HA YCMOTPEHUE MPENOJaBaTENs.

Ha ocHOBaHuM 3THX pe3ybTaTOB BBICTABIISIETCS BHYTPUCEMECTPOBBIN 3aUeT.

[IpoBeneHune 3a4€TOB M 3K3aMEHOB

Jliig omycka K 3a4eTy WM 9K3aMeHy HEe0O0XOJAMMO UMETh MOJIOKUTEIbHbBIE OLIEHKH 10 KayKI0M
Teme. Bo BpeMs 3adera CTyJIeHT MOTy4YaeT MHAWBUYalbHBIM OWUIET U TOTOBUT OTBETHI Ha BOMPOCHI IO
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