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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 [2] — CriocobeH MpUMEHSTh
€CTECTBEHHOHAYYHbIE U
OOIIeH)KEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTUYECKOI 0 aHalln3a u
MOJIETTUPOBAHUS B MH)KEHEPHOU
JIeATEIILHOCTH, CBSI3aHHOM C
(hOTOHHBIMU TEXHOJIOTHSIMU
00paboTku MHPOpPMALIUH,
MIPOEKTUPOBAHUEM,
KOHCTPYUPOBAHUEM U TEXHOJIOTUSIMU
MIPOM3BO/ICTBA DJIEMEHTOB, TPUOOPOB
U cucTeM (POTOHUKU U
OonNTOUH(OPMATUKH

OIIK-1 [1] — CnocobeH MpUMEHSITh

Koxa u HaumeHoBaHME MHANKATOPA TOCTHKEHUS
KOMTIETCHITHH

3-OI1K-1 [2] — 3HaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX M MH)KEHEPHBIX JUCIUILTAH U METO/IbI
MaTeMaTHYeCKOT0 aHalu3a.

V-OIIK-1 [2] — YMeTh NpUMEHSITh 3HAHHUSI OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX U WHKEHEPHBIX AUCLUILINH,
METO/Ibl MaTEMAaTUYECKOI0 aHaJM3a U MOJCIUPOBAHUS B
WH)XCHEPHOU JIeSITeIbHOCTH, CBSI3aHHOM ¢ (DOTOHHBIMU
TEXHOJIOTUSIMH 00pab0TKH HHPOPMALINH, IPOSKTUPOBAHUEM,
KOHCTPYHPOBAHUEM M TEXHOJOTUSIMU MPOU3BOACTBA
9JIEMEHTOB, MPUOOPOB U CUCTEM (DOTOHUKH H
ONTOMH(POPMATUKH

B-OIIK-1 [2] — Bnaners MeTogamu, cnocodbaMu U mpuemMamMmu
pellIeHus] TUITMYHBIX 33]1a4 €CTECTBEHHOHAYUYHBIX, OOIINX
MaTEeMATHYECKUX ¥ MHKEHEPHBIX JUCIUILTNH.

3-OI1K-1 [1] — 3HaTh OCHOBHBIE 3aKOHBI




CCTCCTBCHHOHAYYHBIC U
oOIenHKEHEPHBIC 3HAHUS, METOTbI
MaTeMaTUYECKOro aHaJIn3a 1
MOJIEJIMPOBAHNS B MH)KEHEPHOMN
JEeATEIbHOCTH, CBSI3aHHOM C
MIPOEKTUPOBAHUEM,
KOHCTPYMPOBAaHUEM U TEXHOJIOTUSAMU
MIPOU3BOJICTBA Ja3€PHON TEXHUKHU

VYK-1 [2] — Crtoco0GeH oCcyiecTBIATh
TOUCK, KPUTUYECKUI aHATTN3 U CHHTE3
nH(pOpMaU, TPUMEHSATH CUCTEMHBIN
MOAXOJT AJISl PEIICHUS TTOCTaBICHHBIX
3a1a4

VYKE-1 [1] — CnocoGeH ucmonbp30BaTh
3HAHUS €CTECTBCHHOHAYYHBIX
JTUCIUILTNH, TPUMEHSITh METOBI
MaTeMaTHYeCKOT0 aHAIN3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B ITOCTaBJICHHBIX 33J1ayax

€CTECTBEHHOHAYYHbIX U MH)KEHEPHBIX TUCUHUILIUH U METO]IbI
MaTEeMaTUYECKOTO aHaJn3a.

V-OIIK-1 [1] — YMeTh npUMEHSTh 3HAHUSI OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX U MH)KCHEPHBIX JUCITUTIINH,
METO/bl MaTEMAaTUYECKOIO aHaIu3a U MOJECIUPOBAHUS B
WHXEHEPHOW eI TEIbHOCTH, CBI3AHHON C TPOCKTUPOBAHUEM,
KOHCTPYMPOBAHUEM U TEXHOJIOTHSIMU IIPOU3BOICTBA
JIA3€pPHON TEXHUKH.

B-OIIK-1 [1] — BrameTs OCHOBHBIMH METOJIaMH, CITOCOOaMHM
Y TIpUeMaMH PEIICHUs TUITHYHBIX 337124
€CTECTBEHHOHAYYHBIX, OOIIUX MAaTEeMAaTUIECKUX U
WHXEHEPHBIX AUCITUTUIAH.

3-VK-1 [2] — 3HaTh: MeToauKu coopa u 00paboTKu
UH(POPMALIMK; aKTyaJIbHBIE POCCUHCKUE U 3apyOe)KHbIE
UCTOYHUKHU UHpOopManuu B cgepe mpodeccuoHanbHOM
JeSITeIbHOCTH; METOJ] CUCTEMHOT'O aHAJIN3a

V-VK-1 [2] — YMeTh: npUMEHATh METOUKHU MOKCKa, cOopa 1
00paboTKK MHPOPMALIUH; OCYIIECTBIATH KPUTUUECKUN
aHaJM3 ¥ CHHTE3 HH()OPMAIINH, TIOTYIeHHOW U3 Pa3HBIX
UCTOYHUKOB

B-VK-1 [2] — BnageTs: MeTogamu moucka, coopa u
00pabOTKH, KPUTUUECKOTO aHAJIN3a U CUHTEe3a MH(OpMaIuy;
METOAMKON CHCTEMHOTO ITOAX0/a JUTS PEIICHHS
IIOCTaBJICHHBIX 33]a4

3-VKE-1 [1] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUIUINH, METOIbI
MaTE€MaTUYECKOro aHalln3a U MOJCIMPOBAHNUS,
TEOPETHUECKOTO M IKCIEPUMEHTAITHBHOTO HCCIICIOBAHUS
V-VKE-1 [1] — yMeTb: UCNOIb30BaTh MATEMATHUYECKUE
METO/Ibl B TEXHUYECKUX MPUIIOKCHHSIX, PACCUUTHIBATH
OCHOBHBIE YHCJIOBBIE XapAKTEPUCTUKU CIyYalHBIX BEJIMYUH,
pemiaTh OCHOBHBIE 33/1a4l MAaTEMAaTUYECKON CTaTUCTUKH,
penaTh TUIOBBIE PACUETHBIE 3a1a41

B-YKE-1 [1] — B1ageTs: METOIaMU MaTE€MaTHYECKOTO
aHaJIn3a ¥ MOJCIIMPOBAHUS; METOJJAMU PEIICHHS 3a7a4
aHaJM3a U pacueTa XapakTePUCTUK (PU3UIECKUX CUCTEM,
OCHOBHBIMH NpUEMaMH 00paOOTKH SKCTIEPUMEHTATBHBIX
JAHHBIX, METOJAaMH paOOThI C MPUKIAAHBIMUA MPOTPAMMHBIMU
MPOIYKTaMH

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCIIUTAHHUS
[IpodeccuonanbHoe
BOCITUTAHHE

3agauym BocriuTaHus (Kog)

Co3znanue ycioBui,
00ecIeunBaronnx,
(bopMUpOBaHNE OTBETCTBEHHOCTH
3a mpodecCHOHATBHBIN BHIOOD,

BocnurarenbHbIN TOTEHIIAAT
JTHUCIMILINH

Hcnoap30BaHue BOCIIUTATEILHOTO
MMOTSHITAANA JUCITHILIIHNH
po(hecCHOHATEHOTO MOIYJIS ISt
(hOopMHUPOBAHMS Y CTYICHTOB




[IpodeccuonanbHoe
BOCIIUTAaHUEC

npodeccuoHanbHOE Pa3BUTHE U
poQeCCUOHAIBHBIC PEIICHHS
(B18)

Co3znanue ycioBui,
00ecIeYnBaronux,
(dbopMUpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KYJIBTYPbI
MOVCKa HECTAHAAPTHBIX HAYYHO-
TEXHHYCCKUX/TIPAKTHIECKUX
pElIeHU, KPUTHYECKOTO
OTHOIICHUS K UCCICIOBAHMUIM
mkeHay4Horo Tonka (B19)

OTBETCTBEHHOCTH 32 CBOE
po)eCCHOHAIBHOE PA3BUTHE
MIOCPEJICTBOM BBIOOpaA CTYJICHTAaMHU
MHAUBUAYAIbHBIX 00pa30BaTEIbHbBIX
TPAcKTOPHUI, OpraHU3aluu CUCTEMBI
OOIIEHUS MEXTY BCEMU
YYaCTHHKaMHU 00pa3oBaTeIbLHOTO
mporecca, B TOM YUCIe ¢
HCII0JIb30BAaHNEM HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI.
1.Mcnionp30BaHKne BOCIUTATEIBHOTO
MOTEHLIaja TUCIUIUINH/TIPAKTUK
«HayuHo-uccnenoBarenbckas
pabotay, «[IpoekTHas MpaKTHKa,
«HayuHbIi1 cemMuHap» 1UIs:

- (popmupoBaHUS TOHUMaAHUS
OCHOBHBIX IPUHIIUIIOB U CLIOCOOOB
HAy4YHOTO MO3HAHUS MUPA, Pa3BUTHUS
UCCIIEIOBATEIBbCKUX Ka4eCTB
CTYJIEHTOB [TOCPEACTBOM UX
BOBJICUEHUS B UCCIIEJOBATEIBCKUE
MIPOEKTHI 10 001aCTSIM Hay4HbIX
uccneaoBanuil. 2.Mcnonb3oBanue
BOCIIUTATEIBHOTO MOTEHIIMAJIA
qucuuiuinH "Mecropus Hayku U
unxenepun", "Kpuruueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOHI
KoMMyHuKkaruu'", "BeeneHue B
cnenuaibHocTh", "HayuHo-
uccueaoBarenbekas pabora',
"Hayunblil ceMunap" mis:

- opMUpOBaHUS CIIOCOOHOCTH
OTIENATH HACTOSLIUE HAy4YHbIE
UCCIJIEIOBaHMSI OT JKEHAYYHBIX
IIOCPEACTBOM IIPOBEJEHUS CO
CTYJEHTaMHU 3aHITHH U PETYISAPHBIX
Oecen;

- (hopMupOBaHHS KPUTHUECKOTO
MBIIICHHSI, yMEHHSI pacCMaTpUBaTh
pa3IMyYHbIE HUCCIIEI0BAHUS C
AKCIIEPTHOM MO3UIIUU TOCPEACTBOM
00CYXJIEHUS CO CTyIEHTaMHU
COBPEMEHHBIX MCCIIEOBAHUM,
HCTOPUYECKHUX MPEIIOCHUIOK
MOSIBJICHUS T€X UM UHBIX OTKPBITUI
U TEOPHH.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI




Paznensl yueOHOM TUCIMIUIMHBL, UX 00BbEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

IL.II

HaumenoBanue
pasnaesa yueOHo
JTUCIHUIINHBI

Henean

Jlexknuu/ Ilpaxr.
(cemmuHapswi )/
JlaGopaTopHbIe
padoTsbl, yac.

O0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcuMaJabHBIH

0aJi 3a pa3gea™*

pasnena (popma*,

ATTecTanus
HejeJst)

HNuaukaropsl
0CBOCHHUS

KoMIdeTeHIINumu

6 Cemecmp

OCHOBHBIE TIOJIOKECHUS
CTaTUCTUYECKOM
MEXaHUKH.
Pacnipenenenus
CTAaTHUCTHYCCKOU
UK.
TepMoauHamMu4eckure
COOTHOIIICHUS

15/15/0

[\
9]

=
by
oo

Wneanbubii ras.
KBanToBrie rasbl.
Tepnoe Teno. [lnazma

9-15

15/15/0

25

K.p-15




HUmoeo 3a 6 Cemecmp

30/30/0

50

KonTpoabHbie
MepOonpusiTUs
Cemectp

3a

6

50




* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS

** — cyMMa MakCHMaJbHBIX OamioB moikHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W

(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllUU Pa3elioB:

0O0o3Ha
YyeHue

ITos1HOE HAMMEHOBaHME

K.p

KoHnTtposbHas pabota

3

3auer

KAJIEHJIAPHBIN IIIAH

Henen

Tembl 3ansTuii / Conepxxanue

Jlek., | IIp./cem. | JIa6.,
qac. , yac. yac.

6 Cemecmp

30 30 0

1-8

OcHOBHBIC TOJI0KEHUS CTATUCTHYECKONH MeXaHUKH.
PacnpenesieHus1 CTATHCTHYECKON (PU3UKH.
TepmoanHaMuyeckne COOTHOIEHMSI

15 15 0

OcCHOBHBIE IOHATHS CTATHCTHYECKONM MeXaHUKU. DyHKIHA
pacnpeneneHus U cpeanue. MUKpOKaHOHUYECKOe
pacmpejaenenue.

BBoasATCs OCHOBHBIE IOHATHUS CTATUCTUYECKON MEXAHUKH,
Cpeau KOTOPHIX BEPOSITHOCTD, (DYHKIIHS pacIipe/ieieHus,
aHcaMOJ1b 1 cpenHee. J{i1s 3aMKHYTOH CHCTEMBI C 3alaHHBIMHU
SHEPTHEN U KPATHOCTBIO BBIPOKICHHS YPOBHEN BBIBOAUTCS
MUKPOKAHOHMYECKOE pacIpeielIeHuE.

Bcero ayiuTopHsIX 4acoB

5 |5 | 0

Omuiaiig

0 0 0

Pacnpenesienne 'n66ca u 00/1b110€ KAHOHUYECKOE
pacnpenenenne. OCHOBHOe TepMOANHAMHYECKOE
TOX/AeCTBO. JHTPONUS

BBoasTCs OHATUSA TEpMOCTAaTa U OACUCTEMBI. J{71s
3aMKHYTOM CHCTEMBI C 33JIaHHOM IIOJIHOM YHEPTUeH,
JIOIyCKAIOLIEH pa3/ielIeHne Ha TEPMOCTAT U MOJCUCTEMY,
BBIBOJISITCSI KAHOHUYECKOE pacnpenenenue ['md0ca u 6ompioe
KaHOHHUYECKOE pacrpeneneHue. s Kakaoro pacupeesieHue
paccMmaTpuBaroTCs cpesiHee, nucnepcus U QIyKTyarus.
BBoautcs pyHaaMeHTanbHOE MOHATHE CTATUCTHYECKON
(U3HKH - BHTPOMHUSI; a TAKXKE 0OPATUMOCTh U HEOOPaTUMOCTh
nporeccoB. M3 601b110r0 KAHOHUYECKOTO pacipeaeIeHUs
BBIBOJIUTCSI OCHOBHOE TEPMOJIMHAMHYECKOE TOXKAECTBO.

Bcero ayutopHsIx 4acoB

5 |5 | 0

Omnuiaiig

0 0 0

IlepBoe 1 BTOpOE HaYa/1a TepMOAMHAMUKHU. Teopema
Hepucra. PadoTa ¥ KOJIM4eCTBO TEMJIOThI.
Tepmoaunamuyeckue HepaBencrsa. Llnka Kapno.
IIpuHIUI JMHAMUYECKOr0 OTOIJICHHUS.

Bceero AYAUTOPHLBIX YaCOB

5 |5 |0
Ouaiia
0 |0 |0




PaccmarpuBarorcs mepBoe U BTOpo€ Hadyasla TEPMOJIUHAMUKU:
3aKOH COXPaHEHUs HEPruM U HeyObIBaHHE SHTPOIINH, a TAKXKE
TpeThe Ha4aJIo TEPMOJUHAMUKHU - Teopema Hepucra. BBoaurces
MOHATHE pabOThI U KOJIMYECTBA TEIIOTHI TEPMOJUHAMUYECKOMN
cucreMsl. PaccmaTtpuBaroTcs TepMOAMHAMUYECKUE
HEPABEHCTBA, ONMCHIBAIOIIUE HANIPABICHHOCTD PA3JINYHbIX
npoueccos. M3ydaroTcs pa3nuyHble TEPMOIUHAMUYECKUE
LUKJIBI, BKJItOYas UK KapHO Kak MUKII ¢ MAKCUMAJIBHO
Bo3MOxxHbIM KIIJI. PaccMaTpuBaeTcs npuHIMIT
JUHAMMYECKOTO OTOIUICHUS.

9-15 HNneannubiii raz. KBantosblie rasol. TBepaoe tejo. [lnazma | 15 15 0

9-10 HpeannHblid KiIaccnyeckuii ras. Cratucruka boasnmana. Bcero ayutopHbIx 4acoB
TennoeMKoCTb ra3a AByXaTOMHBIX MOJIEKYI. 4 | 4 [0
PaccmaTpuBaercsa Mozienp UI€aIbHOIO ra3a, B paMKax KOTOpor | Ouaiin
B3aMMOJICICTBHUE YACTHIL ra3a APYT C IPYroM CUUTAETCS 0 0 0
npeHedpexuMo ManbiM. C MOMOILBIO OOIBIIOTO
KaHOHMYECKOI'O paclpeaeseHus] BBIBOJUTCS CTaTUCTHKA
bonbumana. Takxke paccMaTpuBaeTcss MOJENb rasa
JBYXaTOMHBIX MoJIeKyJ1. Ocoboe BHUMaHHE YAeIseTcs
TEMIIEPATYPHOHN 3aBUCUMOCTH TEIUIOEMKOCTH, OTJIMYHOM OT
TaKOBOMH 151 OJHOATOMHOI'O T'a3a 3a CUET MOSABIICHUS
JTOJIHUTENIbHBIX, BbIpAIATENIbHBIX, CTENEHEH cBOOOABI.

11-12 | Pacnpenesenune ®@epmu-/upaka n boze-JitHmreiina. Bcero aytuTopHBIX 4acoB
Temneparypa Bbipo:kaenusi. CHIbHO- U 4 | 4 | 0
c1200BBIPOK/ACHHbIEC HAea/IbHbIe KBAHTOBbIE Ia3bl Omnutaiin
M3 601111070 KAHOHUYECKOTO paclpe/ieeHus! BEIBOASTCS 0 0 0
Ba)KHEHIINE KBAHTOBOCTATUCTUYECKUE PACIIPEICIICHNUS:
®epmu-/upaka n boze-DiiHmTeitna. BBoguTcs nousitue
TEMIIEPATYpPHI BBIPOKIEHHS KBAHTOBOIO ra3a. Takxke
paccMaTpUBAIOTCS CUJIBHO- U CIA00BBIPOXKIEHHBIE H/I€AJIbHBIE
KBaHTOBBIE ra3bl KaK NPeeIbHbIE CTydyanl COOTBETCTBYIOIIUX
KBAaHTOBOCTATHUCTUYECKUX CUCTEM.

13- 14 | ®epmu-ra3 npu HyJ1eBoil 1 HU3KOMH Temnepartype. bo3ze-raz | Bcero ayiuTopHbIX 4acoB
IPU TeMIepaType HUKe TeMInepaTypbl Bbipo:kaenus. boze- | 3 | 3 | 0
KOH/IeHCalus Omnnaiin
PaccmarpuBarotes cBoiicTBa pepMu- U 003€-ra3oB NpH HUZKUX | () 0 0
TeMIeparypax. J[Be 3Tu cTaTUCTUKHU IEMOHCTPUPYIOT
HNPUHIUIHAIBHO Pa3HOE OBEJCHUE B 00JIACTH HUZKUX
temneparyp. Ocoboe BHIMaHUE yAEsSeTCs IBICHUIO 003e-

KOHJCHCALIUU IIPU TEMIIEPATYPAX HUKE TEMIIEPATYPBI
BBIPOXKJICHUSL.

15 TennoemkocTs TBepAbIX Tea. Ci1ado HengeanabHasi m1asMa | Beero ayauTopHbIX 4acoB
PaccmarpuBaercs TemneparypHasi 3aBUCUMOCTh 2 | 2 | 0
TEMIUIOEMKOCTH TBEPABIX Tell. JleMOHCTpupyeTcs coriacue Omnutaiin
MIOJIyYE€HHBIX PE3YyJIbTaTOB C U3BECTHBIM 0 0 0
BBICOKOTEMIIEPATYPHBIM NPEAEIOM - 3aKOHOM /[[rononra-IItu.

OTtnenpHO paccMaTpUBaEeTCs 3a7ada O CTATUCTUYECKOM
OIMCaHMHU CJ1a00 HeuJeaabHOM! IJIa3Mbl B TEPMUHAX
M3YYEHHBIX pPaHee B Kypce TEPMOJIMHAMUYECKHX BEJIUYHH.
16 I'a3 Ban-nep-Baanbsca. PaHoBecue ¢as. YpaBuenue Bcero ay1iuTopHbIX 4acoB

Kaaneiipona-Knay3suyca. Kpurnyeckas rouxka. PapHoBecue
B XHMHYECKHX PeaKIHAX

2 |2 [0

Omutaiin




B kauecTBe npuMepa MOJENIN HEUAEAIBLHOTO rasa 0 0 0
paccMmaTpuBaeTCsl BaH-/Iep-BaaibCOBCKUM ra3. BBoaurcs
MOHATHE paBHOBecHs (a3 U (a30BBIX MEPEXOO0B MEPBOTO U
BTOpOro pozaa. BeiBoaurcst uzBectHoe ypaBHenue Kianeitpona-
Knaysuyca. PazBuBaeTcs TeXHMKa KaU€CTBEHHOT'O aHAIN3a
(ha30BbIX IEPEXOJIOB C MOMOIIBIO quarpamm. Broasarcs
MOHATHUS KPUTUYECKON TOUKM U paBHOBECHUS B XUMHUECKUX
peaKusx.

CokpailieHHbIe HAUMEHOBAHUSI OHJIANH OTIIIHIA:

Oo6o3una | [losiHOe HaMMeHOBaHMe
YeHHue

2K DJIEKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepual
111 [TOTHOTEKCTOBBIE JIEKLIMHU
BM Buneo-marepuaisl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3eHTaumu

T TecTsl

5CM OJIeKTPOHHBIE CITPaBOYHBIE MaTEPUAIb
ncC WNHTepakTUBHBINA CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHX

B kypce ucnonb3yroTces TpaJullMOHHbIE 00pa30BaTeIbHbIe TEXHOIOTUU: JIEKLIUH, CEMUHAPCKHE
3aHATHA C Pa30OPOM 3a7a4 U IPUMEPOB.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00eCIeYrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O0O0y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ TIPOMEKYTOYHOT'O KOHTPOJIS IO TUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTaBIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMnerennus HNHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KIT 1)

OIIK-1 3-OI1K-1 3, K.p-8, k.p-15
Y-OIIK-1 3, k.p-8, k.p-15
B-OIIK-1 3, K.p-8, K.p-15

YK-1 3-VK-1 3, k.p-8, k.p-15
V-VK-1 3, K.p-8, K.p-15
B-YK-1 3, K.p-8, k.p-15

VKE-1 3-YKE-1 3, K.p-8, K.p-15
Y-VYKE-1 3, K.p-8, k.p-15
B-VKE-1 3, k.p-8, k.p-15

OIIK-1 3-OI1IK-1 3, K.p-8, K.p-15
V-OIIK-1 3, K.p-8, k.p-15




| B-OIIK-1 | 3, k.p-8, k.p-15

IIxaabl oeHKH 06pa30BaTeJ’lele JOCTHKEHUI

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXKUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO 0aJila BKIIIOYMTENbHO. MTOroBast arrecranus no AMCLUUILUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIsieT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IpOMEKYTOUYHOTO KOHTPOJIS.

Htorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO cnez[ylomeﬁ IIKAJIOM:

Cymma Ormenka 1o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0ayIoB OAJUTHHOM IIIKaJIe ECTS Y4eOHOM TUCITUTLINHBI

OLICHKa «OTJIMYHO» BBICTABJIACTCSA
CTYIIEHTY, €CJTH OH TIIyOOKO U TIPOIHO
YCBOWII IIPOTPaMMHBII MaTepuail,
HUCYCPIBIBAKOLIC, MMOCICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
M3JIaraeT, yMeeT TECHO YBS3bIBATh
TCOpHIO C HpaKTHKOﬁ, HUCIIOJIL3YCT B
OTBETE MaTepHuall MOHOTpapHIECKOM

JIMTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

Marepuai, rpaMOTHO U IO CYIIECTBY
nsjaaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 Or1ieHKa «yIOBIETBOPUTEIHLHOY

BBICTABJISICTCA CTyZ[eHTy, €CJIM OH UMECT
3HAHUA TOJIBKO OCHOBHOI'O MaTCpI/IaJ'Ia,

3 - HO HE YCBOWII €T0 JIeTaJIEH, TOITyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO IPaBUIILHBIE
($OopMyNIHPOBKH, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJICI0OBATCIBHOCTHU B
M3JI0KCHHH IPOTPAMMHOTO MaTepHara.

OreHka «HEYIOBIETBOPUTEIHHO»
BBICTABJISIETCS CTYJICHTY, KOTOPBIA HE
3HaeT 3HAYNUTEIHHON YacTH
IPOrpaMMHOTO MaTepuaa, J0MycKaeT
H 60 2 — F CylecTBeHHbIE o1mnoOKku. Kak npasuio,
1K «HEYO081eMBOPUMETLHOY OLICHKA «HEYIOBJIECTBOPUTEIHHO»
CTaBHUTCS CTYAEHTaM, KOTOPBIE HE MOTYT
MPOIOIKHUTE 00y4eHHe Oe3
JOTIOJTHUTENIBHBIX 3aHATHH 110

COOTBETCTBYIOMIEH AWCIHMILINHE.

8.  YUYEBHO-METOJIWYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:



1. BU 11 60 KomnbroTepHoe MoenrpoBanue ¢pusndeckux mnporeccon B makere MATLAB :, CaHkT-
[lerepOypr: Jlans, 2022

2. OU K 73 KoMmnbroTepHOe MOJeIMpoBaHe (PU3NYECKHUX MPOLIECCOB ¢ HCIob30BaHneM Matlab :
ydeOHoe rocobue it By30B, MockBa: FOpaiit, 2021

3. 538.9 K12 ®u3uka MakpOCKOIMMUYECKUX KBAHTOBBIX CUCTEM : KypC JIEKLIUW; ceMUHAapbl, MOCKBa:
Wznmarensckuii njom MBU, 2014

4. OU N20 Ipaktukym no craructuueckor pusuke Y. 1, , Mocksa: MUDU, 2008

5. 53 JI22 Teopetruueckas puszuka T.5 Cratuctuueckas pusuka. U.1, , Mocksa: @uzmatiur, 2005

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1. 536 JI47 Beenenue B repmoauHaMuKy. Cratuctuueckas ¢pusuka. : , M. A. JleontoBuy, CaHKT-
[etepOypr [u ap.]: Jlans, 2008

I[MPOIT'PAMMHOE OBECITIEYEHUE:

CrnenuaibHOE TTporpaMMHOE o0ecriedeHue He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrieninanbHOE MaTepUATBHO-TEXHUYIECKOE 00ecIieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

MeTtoauueckre peKOMEeHIalliu TI0 OCBOCHHIO TEOPETUUECKOI0 MaTepuasa

Jlig ycrnemHoro M3y4eHus Kypca HEOOXOAMMO NpPUIEP>KUBATHCSA ONPEACTEHHOW METOIUKU
3aHATUN. OCHOBHOE YCJIOBHUE YCIIEXa — CUCTEMATUYECKHUE 3aHATHUS.

JlJis yCHEemHOrO OCBOECHHS TEOPETUYECKOM YacTh Kypca HEOOXOAMMO PETYISIPHO MOCeuaTh
JEeKIMU ¥ BecTH KoHcHekT. Ilocie kaxmoil nekuuu cieayeT BHUMATeNbHO Pa3OupaTh JEKIMOHHBIN
MaTepuas, MNpUYeM IMpH HEOOXOIMMOCTH CJEIyeT MpOJCNbIBaTh HEKOTOpBIC JIOMOJIHUTEIIbHBIC
BBIKJIAJIKH, €CITM Takue ObUTM OCTaBJICHBI JIGKTOPOM JUIsl CaMOCTOSITeNbHON pabothl. Ilepen Hauamom
KOKJIOW JIEKIMM MMEET CMBICI IMPOCMOTPETh KOHCIEKT, 4YTOObI YCBOEGHHE HOBOIO MaTepuaia
MPOXOJIWJIO JIydllle, TaK Kak B OOJIBIIMHCTBE CIIy4aeB W3JIO)KEHHWE OIMpAaeTcs Ha MaTepual,
MIPOYUTAHHBIN HA MPEIbIAYIINX 3aHATHIX.

JI1st TOJTHOTO OCBOEHUSI Kypca HEJIOCTaTOYHO M3y4aTh JIMIIb JICKUMOHHBIM MaTepual. B xone
OCBOEHMS Kypca CIEIyeT YWUTaThb KHUTH, MPEJIOKEHHbIE B CIIMCKE JIUTEpaTypbl IO KypcCy.
HacrosTenbHO  peKkoMeHAyeTcsl  TaKKe  HCHOJb30BaTh  JHUTEpaTypy, OO0OO3HAUEHHYIO  Kak



«JIOTIOJIHUTEJIbHASD), a TAKXKE CAMOCTOSITEIbHO WIM C TMOMOILIBIO MPEnojaBaTelis UCKaTh U APyrue
uctounuku. [Ipu paboTe ¢ IuTEpaTypoOii ClIeIyeT MPOJIEIBIBATH BCE WIIM XOTSI OBl OCHOBHBIC BBIKJIA/IKH.
BaxxHo oco3HaBaTh, YTO TOJBKO CAMOCTOSITEIBHO TMPOJIETaHHBIE BBIKIAIKUA MPUBOJAT K MOHUMAHUIO
Marepuala.

Mertoandeckue peKOMEHAANH 7151 TOATOTOBKY K CEMHUHAPCKUM 3aHITHSAM U PEIICHHUIO 3a/1a4

[Iporpamma kypca W CEMECTPOBBIM KaJICHIAPHBIA TIJIaH COCTAaBJIEHBI TaK, YTO TEMBbI
CEMHUHApPCKHUX 3aHATHI ClenyloT 3a TeMamMu Jekuuid. M mporpamMma Kypca, U CEMECTPOBBIN
KaJleHAApHBINA TJIaH JTOCTYMHBI KKJIOMY CTYICHTY Ha caiiTe y4eOHOro ympaBlIeHUs YHHBEPCUTETA.
[ToAroTOBUTECS K OYEpEeAHOMY CEMHUHAPCKOMY 3aHSATHIO - 3TO, MPEXKIE BCEro, mMpopadoTarh
JIEKIIMOHHBI MaTepHuall, COIJIaCHO METOAMYECKUM pEKOMEHJalusM. Bce HEBBISICHEHHbBIE BOIPOCHI
TEOPUH MOXKHO (M HYKHO) 3aJlaTh MPENnojaBaTeNi0 B Hayajae ceMUHApCKoro 3ausatus. Ha cemunape,
Kak MpaBUIIO, Pa30UPAIOTCsl BOMPOCHI M KAUECTBEHHBIC 3a]a4H, JAIOIINEe BO3MOXKXHOCTh 0oJiee ri1y0oKo
MOCTUYh M3ydaeMbIi pazzaen Kypca. Kpome Toro, Ha ceMuHape ydyaT MPaBWJIBHO CTaBUTh U peIIaTh
3a7a4¥, aHAIM3UPOBATh pelieHue 3aaad. [lo mpolIeHHOW Ha ceMHHape TeMe NATCA 3aJadd IS
CaMOCTOSITENILHOTO (JIOMAIIIHET0) pelIeHUs. Y CBOEHHE Kypca BO MHOIOM 3aBUCHUT OT OCMBICICHHOIO
BBITMIOJTHEHMSI TOMAIITHETO 3aJ]aHusl, BAYMYHUBOIO PEIICHUS OOIBIIOTO KOJIMYEeCTBa 3a/1a4.

[Tpu pemenun 3ana4 1eaecooOpazHo PyKOBOJICTBOBATHCS CIASAYIOUIMMHE MPaBUITAMHU:

1. IIpexnae Bcero Hy>kHO XOpOIIIO BHUKHYTh B YCIIOBUE 33/1a4H, 3alMCATh KPATKO €€ YCIOBHE.

2. Cnenyer MpUKHHYTh, KaKHE€ OCHOBHBIC 3aKOHBI U YPABHEHHS M B KAKUX MPUOIIIKESHUSIX
CJIelyeT UCIOJIb30BATh U 3aMHUCATh UX, TIOCIIE YETO MOMBITATHCS PEIIUTh.

3. 3agada noipKHA OBITH CHavyasa penieHa B MaKCUMaIbHO O0IIeM BHUJIE.

4. Tlomy4yuB pemieHue B OOIEM BHIE, HYXXHO IPOBEPUTH, MPABHIBHYIO JII OHO HMEET
Pa3MepHOCTb.

5. Eciu 3TO BO3MOXHO, HCCENOBaTh TMOBEIEHUE pEIICHHS B IMpeaeibHBIX Clydasx H
M300pa3uTh XapakTep U3yuyaeMoi 3aBUCIMOCTHU TpaduiecKu.

6. Eciii BO3MOKHO, MPU MOJYUYEHUH TOTO WJIM MHOTO pe3yibTaTa, CIeAyeT yKa3aThb IPaHUIIbI
€ro MPUMEHUMOCTH.

Pemenwne 3amaun nmpuHECET HAMOONBIIYIO MOJIB3Y TOJBKO B TOM ClIydae, KOTJa O0yJaromuics
pEeUIUT €€ CaMOCTOSITeNIbHO. PemuTh 3a1ady 6€3 MOMOIIM YacTO HE BCErJa YIaeTcsi, HO TEM HE MEHEe
MONBITKM HAWTH PEIICHUE PA3BUBAIOT MBIIUICHUE M YKPEIUIAIOT BOJI0. Heo0xonmMo moHUMAaTh, 9TO
JUTSL HEKOTOPBIX 3a/lad HE yAacTcs OBICTPO HAWTH pEIICHHE, BEIb pelIeHWE 3a7ad OTHOCUTCSA K
HAay4yHOM JEeSATENbHOCTH, KOTOpas NpeanojiaraeT TBOPYECKUH TMOAXOA U JJIUTEIBHOE BpeMs
00 TyMBbIBaHUS.

W3 cka3aHHOTO BBITEKAET, UTO PELICHUE 33]]a4 HU B KOEM CIIy4ae He CJIEyeT OTKJIAJbIBaTh HA
MOCJIEIHUM Beuep Nepej 3aHATHSIMH, KaK, K COXAJICHHIO, HEPEAKO IMOCTYMNarT CTYIAEHTh.. B 3ToM
ciydae Oosee CIOXKHBIE W MPHUTOM HauOoliee coAepKaTelbHbIe W TOJIC3HBIE 33/JaYd 3aBEAOMO HE
MOTYT OBITh PEIICHBI.

B pexoMeHnyembix cOOpHUKAX 3a/ay, B paszesie, KOTOPBIA CIEAYeT 3a OTBETAMH, COJAEPKATCS
yKa3aHUs K pelleHuto Oonee TpynHbIX 3aaad. OOpamarbcss K HUM HYXHO JIMIIb MOCIE TOro, Kak
HECKOJIBKO MOMBITOK PEUINTh 3a/1a4y HE IPUBEIYT K YCIEXY.

MeTtoauueckre peKOMEeHIaluu AJIsl HOJATOTOBKU K KOHTPOJIBHBIM U MPOBEPOYHBIM paboTaM

KonTponbHable paboThl TPOBOAATCA MJIi TPOBEPKH KauecTBa YCBOSHHUS Marepuala H
BBIIIOJIHEHUS JIOMAIHUX 3aJaHui cTyaeHTamMu. OHM OCHOBBIBAIOTCS CTPOrO Ha IPOWUJIEHHOM
Marepuaie U He BBIXOAAT 3a paMKH H3jIaraeMoro kypca. CBOEBpPEMEHHOE H3YyUY€HUE JIEKIIMOHHBIX
MaTepUaIoB U BBHIMOJHEHUE JOMAIIHUX 33JIaHUM FapaHTUPYET YCHEIIHOE BHIMIOJHEHHE KOHTPOIbHBIX
U 1mpoBepouHbiXx pabor. I[lpm mOArOTOBKE ClIEAYyeT PYKOBOJICTBOBATHCS  OOIIECTIPUHSATHIMU



YCTAaHOBKAMH, T.€. MOBTOPUTh HM3YYECHHBIH MaTepuas, 3allOMHUTb OCHOBHBIE WJIEU, NPHUHIMUIBI U
pe3ynbTathl Kypca. He crnemyeT meITatbest «BbI3YOPHUTE» MaTepHall, IOCTATOYHO MOHSATh M 3alIOMHUTH
JIOTUKY BBIBOJIa TEX WJIM WHBIX PE3yJIbTAaTOB W PEHICHUS 3aJad W OCO3HATh WX (U3NYSCKUU H
MaTeMaTu4eckuii cMbIci. [Ipyu BBIMOTHEHUU KOHTPOJBHOW WIIM MPOBEPOUYHON pabOThI HEOOXOIUMO
3allMChIBATh BCE OCHOBHBIC IIIArM NpPW PENIEHWH 3aJladyd, HE «IEPECKaKuBas» K KaKOMY-TO
MPOMEXYTOUHOMY WJIM OKOHYATEeIbHOMY pe3yJbTaTy 0e3 Kakux-1M00 Ha TO (U3NYECKUX WIH
MaTeMaTHYeCKUX 000CHOBaHUI.

Pabota momkHa ObITH 3amUcaHa Tak, YTOObI ObLIa MOHATHA JIOTHKA PEHICHUS 3a/1ad, IIPH STOM
CTporux mnpasmi oopmieHus 3a1a4 HeT. OKOHUATENbHBIN OTBET HEOOXOAMMO BBIACIUTH KAKUM-IIH0O
Croco60M Tak, 4TOOBI MPOBEPSIOIIEMY OBLIO MOHSATHO, YTO 3TO M €CTh OTBET K 3a/1a4e.

11. YUYEBHO-METOJWYECKHE PEKOMEHIAIIMA IJIS IPEIIOJABATEJEN

[TpoBeeHne MPaKTHUECKUX 3aHATHIA U BHIITOJTHEHUE CAMOCTOSTENFHBIX padoT

CrTyneHThl JIOJIKHBI, UCHOJb3yS IOJYYEHHBIM Ha JIEKIUSAX Marepuall, Hay4UTbCs peliaTh
3a/1a4u 10 Kypcey.

Crnenyer uCnoJsib30BaTh pa3jIMUHblE NPUEMBbI BOBJICYEHHS CTYACHTOB B IMPOLECC OCBOEHUS
y4eOHOro MaTepuana:

- OIIPOC CTYZACHTOB 110 COAEP>KAHUIO IPOUYNTAHHBIX JIEKLINN;

- BBI30B CTYJICHTOB K JJOCKE ISl pEHICHUS TEKYIIUX 3a/1a4;

- CAMOCTOSITEIILHOE PELICHUE 33/1a4d CO CBEPKOM MPOMEXYTOYHBIX U KOHEYHOI'O PE3yJIbTaTOB
peuenus;

- I0Ka3 IIPENo1aBaTesIeM Ha JOCKE PEIICHUs TUIIOBBIX 3a1a4;

- caMOCTOsTeNIbHAs paboTa Hall 3aJaHUSIMHU.

Opranuzanys KOHTPOJISt

KoHTposib 3HaHUI OCYIIECTBIIAETCS MYTEM MPOBEIEHUS KOHTPOJIBHBIX MM CaMOCTOSTENIbHBIX
paboT ¢ mocneayoel mpoOBEpPKOi.

Ha xaxqoM ceMHHape BBILAAETCS JOMAllHee 3aJaHue, KOTOpoe 00s3aTeIbHO HMpOBEpseTCs B
WHAMBUYaIbHOM Mopsake. Takke B Kypce MOXKET ObITh BBIIAHO T.H. OOJBIIOE JOMAIIHEE 3aJaHHeE.
Bonpmme nomamnue 3amanus (b/13) mpemaHasHaueHBI AJiE CAMOCTOSITENLHOW PAaOOTHI CTYACHTOB C
nocienyrmeld mposepkoit npenogasateneMm. Kak mpasuio, caadya BJI3 mpoxomut B Buae YCTHOM
3alUThl B CEpeAMHE WM B KOHIE y4eOHOro cemecTpa, HO (opma U BpeMsl IPOBEPKU MOXKET OBIThH
M3MEHEHA Ha YCMOTPEHUE IPENOIaBaTEeIsl.

Ha ocHOBaHuM 3THX pe3yIbTaTOB BBICTABIISIETCS BHYTPUCEMECTPOBBIN 3aUeT.

[IpoBeneHune 3a4€TOB M 3K3aMEHOB

Jlna momycka K 3a4eTy WM 9K3aMeHy HEOOXOJAMMO UMETh MOJIOKUTEIbHBIE OIIEHKH M0 KaXKI0M
Teme. Bo BpeMs 3adera CTyJIeHT NOTy4YaeT MHAWBUYabHBIA OWUIET U TOTOBUT OTBETHI HA BOMPOCHI IO

ABTOpP(BI):
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