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AHHOTANIUA

Kpr ABJIACTCS 4aCTbKO OCHOBHBIX pa3aciioB TeOpeTI/I‘IeCKOﬁ (1)I/I3I/IKI/I, HN3Yy4aCMbIX CTYJACHTAMMU.
Kypc noctpoen Ha ocHoBe kiaccumueckoro yuebnuka JIJ. Jlangay u E.M. Jludpmuna u BriItoyaer
H3JI0KCHUC KaK OCHOBHBLIX IMPUHIIUIIOB CT&TI/ICTH'—IGCKOﬁ, TaKk U 3HAYUTCIIBbHOI'O YHCJIa HpHHO)KCHPIfI.
Wznoxenne u o00beM Marepuana pacuyuTaHbl Ha TIOATOTOBKY CIIEHUAINCTOB, 3aHUMAIOUIMXCS
HCCIIEI0BATENbCKON PabOTOM B SKCIIEPUMEHTAIBHOM U TEOPETUYECKOH (pr3uKe.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM A CHUILIAHBI

Llenbto Kypca SIBISICTCSI O3HAKOMIJICHHE CTYACHTOB C OCHOBHBIMH TOHSTHSIMHU W MPUHIUTIAMH
TEOPETUYECKOTO (PU3NIECKUX CBOMCTB ONMCAHUS CHCTEM, COCTOSIINX U3 MAaKPOCKOITMYECKU OOJIBIIOTO
grcna gacTull. OBIaJieHHe KypCoOM CTaTHCTHYECKON (PU3MKK B mpeisiaraeMoM o0beMe HEOOXOIMMO
JUIS  W3YYCHHS BCEX IMOCICAYIOMUX KypCOB TEOPETUYECKOW (U3HMKH, B TIEPBYIO OYepellb
MaKpOCKOHHHGCKOﬁ QJICKTPOAMHAMHKHU U (1)I/I3I/IKI/I TBECPAOTO TCA.

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

3HaHMSA, [TOTy4YEeHHBIE IPU U3YYCHUU Kypca CTaTUCTUYECKOH (U3MKH HEOOXOAUMBI CTYACHTaM
IUIS OCBOCHHUSI MaKPOCKOITMUECKOM 3JIEKTPOIMHAMUKY U (pusuku TBepaoro tena. Kpome Toro, 3Hanue
CTaTHCTHYECKON (PM3MKM COBEpPIIEHHO HEOOXOAMMO TPH OCBOCHWM MHOTHX IPO(ECCHOHAIBHBIX
IUCUUIUIMH 10 TEOPETHYECKOM M AIKCIIEPUMEHTAIRHON (H3HMKE, W3ydaeMBbIX CTYAECHTAMH CTapIIUX
KypCOB.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccHOHaIbHbIE KOMIETEHIIUH:

Kon u HanmeHoBaHMe Kon v HanMeHoBaHNE HHIMKATOPA JOCTHKEHHS KOMIIETCHIINH

KOMIIETEHIIMH

OIIK-1 [1] — Cniocoben 3-OTIIK-1 [1] — 3HaHHe OCHOBHBIX 3aKOHOB BBICIIICH

HCIIOJIb30BaTh MOJIOKEHUS, 3aKOHbl  MaTEMaTHKH, OOIIEN U TEOPETUYECKON PU3UKU, IPUMEHUTEIBHO

Y METOJbI ECTECTBEHHBIX HAYK U K UH)KEHEPHBIM 3a/1a4am

MaTeMaTUKU JUIs PEIICHUs 3a1a4 V-OIIK-1 [1] — YMeHHe TpUMEHSITh OCHOBHBIC TTOJIOKECHUS U

WHXEHEPHOU JEATEIBHOCTH 3aKOHBI BhICIIEH MaTeMaTHKH, 001IeH U TeopeTHuecKoi (hrU3NKH,
€CTECTBEHHBIX HAYK K PEIICHUIO 3a]1a4 HWH)KEHEPHON
JESTEIbHOCTH

B-OIIK-1 [1] — Bnagenue MeTo1aMu BBICIICH MaTEMAaTUKH U
€CTECTBEHHBIX HAYK IPUMEHHUTEIBHO K 3a/1a4aM DJICKTPOHUKHU U

HaHO3JICKTPOHUKH
YK-1 [1] — Crocoben 3-VK-1 [1] — 3uarb: MeToAMKH cOOpa U 0OpaObOTKH
OCYIIIECTBISTH TOUCK, nH(OpMAaIINY; aKTyallbHbIE POCCUNCKHE U 3apyOeKHbIS
KPUTHYECKHUI aHAJIM3 U CUHTE3 HUCTOYHUKHU MH(popMaluu B chepe mpodeccuoHaIbHOU
nH(pOpMaIUU, TPUMEHSTh NeSTeIbHOCTH; METO/I CUCTEMHOT'O aHAJIU3a

cucTeMHbIN moaxon s pemiennss | Y-YK-1 [1] — YMeTb: npUMeHATh METOIUKH MOKCKa, cOOpa




IIOCTAaBJICHHBIX 3aaa4

00paboTKu HMOPMAITUHU; OCYIIECTBIATH KPUTHUECKUM aHAN3
Y CUHTE3 HHPOPMAIIIH, TTOJTYISHHOHN U3 pa3HBIX HCTOYHUKOB
B-VK-1 [1] — Bnagers: MmeTomaMu moucka, coopa u 006paboTKH,
KPUTUYECKOTO aHAIM3a U CHHTE3a UHPOPMAITUHN; METOHKOM
CHCTEMHOT'0 TI0JIX0/1a JIJIsl PEIICHUS TIOCTABJICHHBIX 3a1a4

[TpodeccnonanbHbie KOMIETCHIIMA B COOTBECTBUU C 3ajadaMd U OOBEKTamMH (0OmacTsMu

3HaHUI) TPOPECCUOHATIBHOMN 1A TEFHOCTH:

3apaua
npodeccuoHaIbLHOM
naesteabnoctu (3I11)

O0beKT N
00J1aCTh 3HAHUSA

Koa n naumenoBanue
npodeccuoHaIbLHOM
KOMIIeTEHIUM;
OcHoBaHue
(npodeccuoHAIBHBIN
cranaapt-IIC, ananu3
OmbITA)

Koa n naumeHoBanue
HHIMKATOpPA
AOCTHKEHUSI
npogdeccuoHaIbLHOM
KOMIIeTeHIIH T

aHaJM3 HAYYHO-
TEXHUYECKOU
nHpopManuy,
OTEYECTBEHHOT'O U
3apyOeKHOTO OMBITA 110
TeMaTHKe
WCCIIC/IOBAHMS;, Y4aCTHE
B IUTAHUPOBAHUH U
MIPOBEICHUHT
HKCIIEPUMEHTOB 10
3aJIaHHO METOJINKE,
00paboTKa pe3ysIbTaToB
C MPUMEHEHUEM
COBpPEMEHHBIX
MH(pOPMaAITMOHHBIX
TEXHOJIOTHI U
TEXHUYECKHUX CPEJICTB;
MOATOTOBKA U
cocTaBJIeHHE 0030pOB,
pedeparoB, OTUETOB,
HAyYHBIX TyOJITMKAITUH,
MOATOTOBKA U
MIPECTaBICHUE YCTHBIX
JIOKJIaJIOB HAa HAYYHBIX
KOH(epeHIUsIX,
MOATOTOBKA U
MpeCTaBICHIE

CTCHAOBABIX JOKJIaA0OB Ha

Hay4YHBIX
KOH(epeHIHsIX,
apryMeHTHPOBaHHAS
3alllUTa HAYYHOU
MTO3ULIMH ITPU JOKJIAIaX
Ha CEMMHapax,

MIPOBEACHUE 3aHATHN 10

Hay‘IHO-I/ICCJ'IeI[OBaTCJ'ILCKI/Iﬁ

AJIEKTPOHHBIE
IPUOOPHI,
YCTpOMCTBA,
YCTaHOBKH,
METO/IbI UX
UCCJIEI0BAHMS,
METO/IbI
[IPEACTABICHUS
HAy4HBIX
pe3ynbTaToB,
pe3ynbTaThI
HCCIIEIOBAHU I

ITK-3 [1] - Criocoben
aHAIM3UPOBATh U
CHUCTEMAaTU3UPOBATH
PE3yNbTaThI
HCCIICAOBAHHUIA,
OTIPEJICIIATH CTENEHb
JIOCTOBEPHOCTH
pE3yNbTaToB
AKCTIIEPUMEHTAIBHBIX
HCCIIEIOBAHUMH,
COITOCTaBIISATh
MOJTyYEHHBIE PE3YIbTaThl
C MUPOBBIM YPOBHEM,
MIPEICTaBIATh MaTepPHAIIbI
B BHJIC€ HAYYHBIX OTYETOB,
myOIMKaIu,
Ipe3eHTalui, 6a3
JaHHBIX

OcHosanue:
[TpodeccuonanbHbIM
cranzaapt: 40.011

3-T11K-3[1] - 3nanue
3aKOHOB
CTaTUCTUYECKOU
(busuky;

V-TIK-3[1] - Y™meHue
HAXOJHUTh HAYUYHYIO
uH(pOpMaInIo B Oa3ax
JTAHHBIX, BHITIOHSATH €€
aHAIINA3 |
CUCTEeMAaTHU3AIIHIO,
MIPEJICTaBIIATh
pe3yIbTaThl CBOMX
HUCCIIEJOBAHUN B BUJE
JIOKJIaJIOB, OTUYETOB U
MyOJIMKAITUi. ;
B-TIK-3[1] - Biagenue
MeToaamMu 00paboTKu
pe3yabTaTOB U3MEPEHUN




TEMaTUKe HayYHBIX
HCCIIEIOBAHUM CO
CTYJICHTaMH MJIaJIIIUX
KYPCOB C IPUMEHEHUEM
U (ppoBbHIX
00pa3oBaTeNbHBIX
PECYPCOB U Ha OCHOBE
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHI

4. BOCIHUTATEJIbHBIN IOTEHIUAJ JUCITATLINHBI

Hanpasnenus/uenu 3aznauu BocriuTaHus (KOJ) BocnurarenbHbIi IOTEHIMAI
BOCIIUTaHMS JUCLUIUINH
[TpodeccrnonansHoe Co3znanue ycioBHi, Hcnonb3oBaHue BOCIUTATENBHOIO
BOCIIUTaHUE o0ecneynBaroIux, HOTEHIMAaja JUCIUIUIMH
(bopMHpOBaHKE OTBETCTBEHHOCTH  MPO(PECCHOHATHHOTO MOIYIIS ISt
3a npodecCHOHATIBHBIN BHIOOD, (hopMHUpOBaHHUS Y CTYACHTOB
poheCCHOHATTEHOE PAa3BUTHE H OTBETCTBEHHOCTH 3a CBOE
poecCHOHATIbHBIE PEIICHUS npogeccuoHaIbHOE pa3BUTHE
(B18) IIOCPEAICTBOM BbIOOpa CTYJEHTAMU
UH/IMBUYaJIbHBIX 00pa30oBaTeIbHbIX
TPAeKTOPHUI, OpraHU3aluu CUCTEMBbI
OOIIIEHUS] MEX/1y BCEMU
y4acTHUKaMU 00pa30BaTeIbHOTO
npoliecca, B TOM 4Hce ¢
HCII0JIb30BAHUEM HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH.
ITpodeccrnonanbHoe Coznanue yciosui, 1.Mcnionib30BaHNEe BOCIIUTATEIBHOTO
BOCIIUTAHHE o0ecrnevnBaroIuX, MOTEeHIIMAJa TUCIUIUINH/TIPAKTUK

(dhopMUpOBaHHE HAYYHOTO
MUPOBO33PEHHUS, KYJIbTYPBI
MOMCKA HECTAHIaPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTUUECKUX
peuieHui, KpUTUIECKOTO
OTHOIIEHUS K UCCIICIOBAHUSIM
JKeHay4dHoro Toiska (B19)

«HayuHo-uccrnenoBaTenbcKas
pabotay, «IIpoekTHas nmpakTHUKay,
«HayuHbIil ceMuHap» 1UIs:

- popMUpOBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB U CTIOCOOOB
Hay4YHOTO IMO3HAHUS MUPA, PA3BUTHUS
HCCIEA0BATEILCKUX KaueCTB
CTYJIGHTOB TTOCPEJICTBOM HUX
BOBJICUCHHS B UCCIICIOBATCIIHLCKUE
MIPOEKTHI MO 00JIACTSAM HAYIHBIX
nccaeaoBanui. 2. Mcrnonp3oBanne
BOCITUTATEJILHOTO MMOTEHIINAIA
nucuuruH "Victopust Hayku u
nHxeHepun'", "Kputnueckoe
MBIIIEHUE U OCHOBBI HAYYHOU
KomMMyHuKanuu'", "BBefeHue B
cnenuanbHOCTh", "HayuHo-
nccneaoBarenbekas pabora',
"Hayunslii cemuHap" nis:

- popMUpOBaHUS CIIOCOOHOCTH
OTJIEJISATh HACTOSIIINE HAYYHBIE




HCCIEA0BAHMS OT JDKEHAYYHBIX
IOCPEACTBOM MPOBEAECHUS CO
CTYJIEHTaMHU 3aHATUN U PETYISIPHBIX
Oecen;

- opmMupoBaHUS KPUTHUECKOTO
MBILLJIEHUS], YMEHUS PACCMATPHUBATD
pa3JInYHbIE UCCIIEJOBAHUSA C
SKCIIEPTHOM MO3ULUHU ITOCPEACTBOM
00CYXXJIEHHS CO CTYJCHTaMH
COBPEMEHHBIX UCCIIEIOBAHUN,
UCTOPUYECKUX MPEATIOCHUIOK
MOSIBJICHUS T€X WJIM UHBIX OTKPBITUI
Y TEOPHUH.

S. CTPYKTYPA U COJAEPKAHUE YUEFHON JUCIATLIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:
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6 Cemecmp
1 | OcHoBHbie monoxenus | 1-8 | 15/15/0 25 K.p-8 3-OIIK-1,
CTAaTUCTHYECKOM V-OIIK-1,
MEXaHUKU. B-OIIK-1,
Pacnipenenenus 3-T1K-3,
CTaTUCTUYECKOU V-I1K-3,
((N7321978 B-TIK-3,
TepMoguHamMuyeckre 3-YK-1,
COOTHOIIIEHHUS V-YK-1,
B-YK-1
2 | UneanbHbIit ras. | 9-15 | 15/15/0 25 k.p-15 | 3-OIIK-1,
KBaHTOBEBIE rasbl. V-OIIK-1,
Tepnoe Teno. [lnazma B-OIIK-1,
3-11K-3,
V-IIK-3,
B-I1K-3,
3-VK-1,
V-VK-1,
B-VK-1
HUmoeo 3a 6 Cemecmp 30/30/0 50
KoHTpoJsbHbIE 50 3 3-OI1K-1,
Meponpusitusi 3a 6 VY-OIIK-1,
Cemectp B-OIIK-1,




3-T11K-3,
V-TIK-3,
B-TIK-3,
3-VK-1,
V-VK-1,
B-VK-1

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JobkHA ObITh paBHa 100 3a cemecTp, BKIIIOUYas 3a4eT U

(nn) sK3ameH

CokparieHne HauMeHOBaHUH (POPM TEKyIIero KOHTPOJIS M aTTECTAI[H Pa3/IeioB:

O0o3Hauenue

IToniHOEe HAaIMEeHOBaHME

K.p

KonrtposnbHas padora

3

3auer

KAJIEHIAPHBIN IIAH

Henean

Tempbl 3ansaTuii / Conep:kanue

Jlek., | IIp./cem., | JIao.,
qac. qac. qac.

6 Cemecmp

30 30 0

1-8

OcCHOBHBbIE MOJIOKEHHUS CTATUCTUYECKON MEeXaHUKH.
Pacnpenesiennsi craTucTudeckoi Gpu3nku.
TepmoauHaMu4yecKkre COOTHOIIECHHS

15 15 0

OcHOBHbBIE MOHATHS CTATHCTHYECKOH MEXaHHUKH.
DyHKIUA pacnpeaeeHnsi U CpeIHUeE.
MuxkpokaHOHHYECKOe pacipe/iesieHue.

BBOI[SITCSI OCHOBHBIC ITOHATHUSA CTaTI/ICTI/ILICCKOI\/'I MEXaHUKH,
CpeIu KOTOPBIX BEPOSTHOCTh, PYHKIIMSI pacpeIesIeHus,
aHcaMOJIb 1 cpenHee. [ 3aMKHYTOM CUCTEMBI C 3aJIaHHBIMU
SHEPTHEN U KPATHOCTHIO BBIPOXK/ICHUS YPOBHEMN BBIBOJAUTCS
MUKPOKAaHOHHYECKOE pacIpe/iesieHue.

Bcero AYJUTOPHBIX YaCOB

5 |5 |0

Onnaity

0 0 0

Pacnpenesenne 'né0ca u 600sib1110¢ KAHOHHYECKOE
pacnpenenenne. OCHOBHOE TEPMOAUHAMHYECKOE
TOKAECTBO. JHTPONUSA

BBogsTcs noHATHA TEpMOCTaTa U NOACUCTEMBI. JJIs
3aMKHYTOM CHCTEMBI C 3aJaHHOM IIOJIHON YHEPIUeH,
JOMYCKAIOLEN pa3aesIeHHe Ha TEPMOCTAT U IMOJCUCTEMY,
BBIBOJISITCS KaHOHUYECKoe pacnpenaenenue ['u60ca u 6omnpioe
KaHOHMYECKOE pacupenesieHne. st Kaxka0ro paciupeaesieHue
paccMaTpUBAIOTCS cpeliHee, JUcTepcus U QIIyKTyarusl.
BBoautcs pyHnameHTalIbHOE MOHSATHE CTaTUCTHYECKON
(GU3MKHU - SHTPOIIUS; a TAKkKe 00PaTUMOCTh M HEOOPATUMOCTh
npouecco. M3 00b1I10r0 KAHOHUYECKOTO pactpeesieHus
BBIBOJUTCSI OCHOBHOE TEPMOJAMHAMUYECKOE TOKAECCTBO.

Bcero AYJAUTOPHBIX YaCOB

5 |5 |0

Onnaity

0 0 0

IlepBoe u BTOpOE HaYa/1a TepMOAMHAMUKHU. Teopema
Hepncra. Pa6oTa 1 KOJIMYeCTBO TEIJIOTHI.
Tepmoaunamuueckue HepaBeHncTBa. [luka Kapno.
IIpuHIMI ITMHAMHYECKOT0 OTOIJICHHS.

PaccmaTpuBaroTCs mepBoe U BTOpoe Hauaia TEPMOJIUHAMUKU:

Bcero ay1uTopHbIX 4acoB

5 |5 Ik
Ouwnnaiin
0 0 0




3aKOH COXPaHCHHsI SHEPTUU U HEYOBIBAHUE SHTPOIIHH, a TAKXKE
TpeThe HaYaJI0 TEPMOJIMHAMHKH - TeopeMa HepHcTa.
BBoauTcs moHsTHE pabOTHl H KOJMYECTBA TETUIOTHI
TepMOAMHAMUYECKOM CUCTEMBI. PaccmaTpuBaroTcs
TEPMOJIMHAMUYECKUE HEPABEHCTBA, OMUCHIBAIOLINE
HaIpaBJIEHHOCTh PAa3JIMYHBIX MPOIECCOB. M3ydaroTcs
pa3MyHble TEPMOAMHAMUYECKUE IUKIIbI, BKIIIOYAsK LIMKIT
Kapno xak nuki ¢ MmakcumanbHO Bo3MOkHBIM KIT/I.
PaccmarpuBaeTcst npUHIIMI JMHAMUYECKOTO OTOTUICHUSL.

9-15 Nneanbublii raz. Ksantoselie rasol. TBepaoe Teso. I[lnazma | 15 15 0

9-10 HNneanbubiii kaaccuvecknii ra3. Crarucruka boasnumana. | Beero ayiuTopHbIX 4acoB
TennoeMKOCTH ra3a IByXaTOMHBIX MOJIEKYJI. 4 [ 4 [0
PaccmaTpuBaeTca Mozienb UA€aIbHOTO rasa, B paMKax Omnnaiin
KOTOPO B3aUMOJICHCTBUE YACTHL] ra3a ApyT ¢ APYTOM 0 0 0
cauTaercs mpeHeOpekumMo ManbiM. C TOMOIIBI0 OOJIBIIOrO
KAaHOHUYECKOIO paclpeaeseHUsl BBIBOJUTCS CTaTUCTHKA
bonbimana. Takxe paccmMaTpuBaeTcsi MOJENb rasa
JBYXaTOMHBIX MoJieKys1. Oco0oe BHUMaHUE yenseTcs
TeMIepaTypHOU 3aBUCUMOCTH TEIUIOEMKOCTH, OTIMYHOM OT
TaKOBOH JIJI1 OJHOATOMHOTI'O r'a3a 3a CUET MOSABIICHUS
JIOJHUTENbHBIX, BhIpAIlaTEIbHbIX, CTENEHEH CBOOO/IbI.

11-12 | Pacnpenenenne ®epmu-Jupaka u boze-Jiinmreiina. Bcero aynutopHsix 4acos
Temnepatypa Bbipoxkaenusi. CuibHO- U 4 ‘ 4 ‘ 0
c1200BBIPOKACHHBIC HACAIbHbIC KBAHTOBBIC Ia3bl Onnaiin
N3 6051p110r0 KAHOHUYECKOTO paclpeesieHUs] BEIBOJAATCS 0 0 0
BaKHEHIINE KBAHTOBOCTATUCTUYECKUE PACIIPECIICHHUS:
®epmu-/lupaka u boze-Diinmrelina. BBonurces nousrue
TEMIIEPATYPHI BBIPOKICHUS KBAaHTOBOTO ra3a. Taxxke
paccMaTpuBarOTCs CUIIbHO- U CJ1a00BBIPOXKIEHHBIE UECATIbHBIE
KBAaHTOBBIE Ia3bl KaK MIPeIEIbHBIE CIIydal COOTBETCTBYIOINX
KBaHTOBOCTAaTHUCTUYECKUX CHUCTEM.

13-14 | ®epmu-ra3 npu HyJeBOii H HH3KOIl TeMnepaType. Bo3e-ra3 | Becero aymuropHsIx 4acos
NP TeMIepaType HUKe TeMIeparypsl BbipoxkaeHus. boze- | 3 |3 [0
KOH/ICHCALUs Onnaiin
PaccmatpuBaroTcst cBoiicTBa hepmu- U 603e-ra3oB NpU HU3KKUX | 0 0
TeMIleparypax. /J[Be 3TH CTaTUCTUKU IEMOHCTPUPYIOT
MPUHLIMIIHAIBHO Pa3HOE MOBEACHNE B 007aCTH HUZKUX
temneparyp. Ocoboe BHUMaHuUE yAemseTcs ABICHUI0 003e-

KOHJICHCAIIUU [IPU TEMIIEpATypax HIKE TEMIEPaTyphbl
BBIPOXKICHUS.

15 TensioemkocTh TBepAbIX Tejl. Ci1a60 HenaeanbHasi miiasma | Becero ayIuTOpHBIX 4acoB
PaccmaTpuBaercsa TemneparypHas 3aBUCUMOCTb 2 ] 2 ] 0
TEeMIUIOEMKOCTH TBEPABIX TeJ. JleMOHCTpUpYyETCs coryiacue Ouiaita
MNOJIyYCHHBIX PE3yJIbTaTOB C U3BECTHHIM 0 0 0
BBICOKOTEMIIEPATYPHBIM IPEIETIOM - 3aKOHOM J[rostonra-IITu.

OTnenpHO pacCMaTpPUBAETCS 3a7a4a O CTATUCTUYECKOM
OIMCaHUU CJIa00 HeuJealbHO MIa3Mbl B TEpMUHAX
U3Y4YEHHBIX paHEe B Kypce TEPMOJMHAMUYECKUX BEIMYHUH.
16 I'a3 Ban-nep-Baanbca. PapHoBecue ¢a3. YpaBHeHue Bcero ay1uTopHbIX 4acoB

Kaaneiipona-Kuaysuyca. Kpurndeckas Touka.
PaBHOBecHE B XUMHYECKHX PC€aKIHUAX
B kauecTBe npuMepa MOJENIN HEUACAIBHOTO rasa

2 IE Ik
Ounaitn
0 |0 |0




paccMaTpuBaeTCs BaH-/I€p-BaaIbCOBCKUI ra3. Beoaurcs
MOHsATHE paBHOBECHs (Da3 1 (a30BBIX MEPEXOJA0B IMEPBOTO U
BTOPOTO poja. BeIBOIUTCS M3BECTHOE YpaBHEHUE
Knaneiipona-Kinay3uyca. Pa3BuBaercsa TexXxHuKa
Ka4yeCTBEHHOT0 aHaJi3a (pa30BbIX NEPEX0/I0B C MOMOIIBIO
nuarpamm. BBoasTCS TOHATHSI KPUTUUECKON TOUKH U
paBHOBECHSI B XMMHUYECKUX PEAKIIUSX.

CokpallieHHbIC HAUMEHOBAHUSI OHJIAMH OIIINN:

Oobo3nauenue | [loiHOe HauMeHOBaHME

OK DJIEKTPOHHBIN KypC

IIM IToaHOTEKCTOBBIN MaTepuan

I1I1 ITOTHOTEKCTOBBIE JIEKLIMU

BM Buneo-marepransl

AM Ayamno-marepuansl

IIp3 IIpe3eHTanuu

T TecThl

5CM DJIEKTPOHHBIE CITPaBOYHBIE MaTEpUaIbl
NC W HTepakTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B kypce ucnonb3yroTcs TpaauIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUU: JIEKIIUU, CEMUHAPCKHE
3aHATUS ¢ Pa30OPOM 3a]a4 U IPUMEPOB.

7. ®OH/JI OHEHOYHbLIX CPEIACTB

@OHJT OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIeUnBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB 0OyueHus: (KOMIETEHIMH U UX WHAMKATOPOB) MOCPEICTBOM MEPONPUSTHHA TEKYIIETO,
pyOEKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay GOpMHUPYEMBIMH KOMIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOEHHUS
IIPEJCTaBICHA B ClIeAYIOLIeH Ta0nuLe:

Komnerenmuus NHaukaTopbl 0CBOEHHS ATTecTalMOHHOE MepOnpHUsTHE
(KII 1)

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

IK-3 3-11K-3 3, K.p-8, k.p-15
V-TIK-3 3, K.p-8, k.p-15
B-T1K-3 3, k.p-8, k.p-15

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

I xaabl oeHKU 00pa3oBaTeIbHBIX H0CTUKEHUI




[Ikana KaXA0ro KOHTPOJBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIBHO. MToroBast arrectanus mo AMCUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i CyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHui B paMKax TEKYIIEro ¥ MpoOMeKyTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIIKAJIOMN:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YPOBHIO OCBOCHHUIO
OaJUILHOM IIIKAJIE ECTS y4eOHOM TUCIUILINHBI

O1neHKa «OTIMYHO» BBICTABIACTCS CTYICHTY,
€CITH OH TITyOOKO U TIPOYHO YCBOMII
MPOTrpaMMHBIN MaTepuall, HCUEPIBIBAOLIE,
MOCJIe0BaTEeNFHO, YETKO U JIOTUYECKU
CTPOIMHO €ro n3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B O1LieHKa «XOPOILIO» BBICTABISETCS CTY/ICHTY,

75-84 C €CJIM OH TBEPIO 3HACT MaTepHal, I'PaMOTHO U

4 — «xopouioy 10 CYIIECTBY M3JIaraeT €ro, He JOIycKast
70-74 CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OleHKa «Y/I0BJIETBOPUTEIBHO»

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O Mar€pualia, HO HE
3- YCBOWII €T0 JieTalei, OMyCcKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIICHHS JIOTHICCKOM
TTOCIICAOBATCIBHOCTH B U3JIOKCHUU
MPOTPaMMHOTO MaTepraa.

OlleHKa «HEYIOBIETBOPUTEIHLHOY
BBICTABIISETCS CTY/IEHTY, KOTOPbIN HE 3HAET
3HAYMTETHHOM YaCTH IPOrPaMMHOIO
o_ marepuaia, J0IMyCKaeT CYIECTBEHHBIE
Hwuxe 60 F omnOku. Kak npaBuio, orieHka
«Hey0081emBOPUMENLHOY

«HEYJOBJIETBOPUTEIILHO» CTABUTCS
CTYyJIEHTaM, KOTOPbI€ HE MOTYT MPOIOKUTh
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIONIEN JTUCIUILIMHE.

8. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATVYPA:

1. DU 11 60 KomnproTepHoe MoieIMpoBanue Gpusnueckux nporeccon B nakere MATLAB :,
[Topunes C. B., Canxr-Ilerepoypr: Jlans, 2022

2. OU K 73 KoMnbroTepHOE MOJeNupoBaHue (PU3NIECKHUX MPOLIECCOB C MCIONb30BaHneM Matlab :
yaeOHoe mocobue s By3oB, Korkun I'. JI., Mockga: FOpaiit, 2021

3. OU 120 IIpaktukym no cratuctuueckoit pusuke Y. 1, MUanos 10.b., Mocksa: MU®U, 2008



4. 53 JI22 Teopernueckas ¢puszuka T.5 Cratuctudeckas pusuka. U.1, Jlanmay JI.J1., Mockaa:
®usmatiut, 2005

5. 538.9 K12 ®uznka MakpoCKOITMYECKHUX KBAHTOBBIX CUCTEM : KypC JICKIIHI; ceMuHaphl, Karan
M.IO., MockBa: U3ngarensckuii jom MOU, 2014

JOITOJIHUTEJIBHASA JIMTEPATYPA:

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

[TPOI'PAMMHOE OBECIIEYEHHE:

CHeHI/IaHLHOC IporpaMmMHOC oOecrieueHne He Tpe6yeTc;1
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TV CHUIIMHBI

CrenanbHOE MaTepUATbHO-TEXHHYECKOE 00ecriedeHne He TpedyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUU U1 CTYAEHTOB

MeTtonnyeckue peKOMEHAAINN [0 OCBOCHHUIO TEOPETUYECKOTO MaTepuana

Jns ycnemHoro M3y4yeHUs Kypca HEOOXOAMMO MHPUIEPKUBATHCA ONPEIEIEHHOM METOIUKH
3aHaTUA. OCHOBHOE YCJIOBHE yCII€Xa — CUCTEMATUYECKUE 3aHATHUS.

Jl1s ycnemHoro OCBOEGHMsSI TEOPETHMUECKOM YacTh Kypca HEOOXOJUMO PEryisipHO MOCelaTh
JeKIMM U BeCTH KoHcHekT. [Tocie kaxioil jekuuu ciieayeT BHUMATEIbHO pa3OMpaTh JEKIIMOHHBIN
MaTtepual, NpUYéM NOpU HEOOXOIMMOCTH CJEAyeT IMpOJeNbIBaTh HEKOTOpbIE JIOTOJIHUTEIbHbIC
BBIKJIAJIKH, €CIIM Takhe ObLTM OCTaBJIEHBI JIEKTOPOM JUIs caMOCTOATeNbHOM pabotel. [lepen Hauanom
KaX/10i JIEKIMU HMMEET CMBICI IPOCMOTPETh KOHCIEKT, YTOObl YCBOEHHE HOBOIO Marepuala
IPOXOAMJIO Jydlle, TaK Kak B OOJBIIMHCTBE CIy4aeB H3JI0KEHUE ONUpaeTcs Ha MaTepual,
MIPOYUTAHHBIN HA MPEAbIIYIINX 3aHATHAX.

JI71s TOTHOTO OCBOEHHMS Kypca HEIOCTaTOYHO M3y4daTh JIHUIIb JIEKIMOHHBIA MaTepuai. B xoxe
OCBOEHHUSl Kypca ClleqyeT 4YHMTaTh KHWIHM, IPEAJIOKEHHbIE B CIUMCKE JHUTEpaTypbl IO Kypcy.
HacrtodarenbHO  pekoMeHIyeTcsi Takke  HCHOJb30BaTh  JIMUTEpaTypy, OOO3HAUEHHYI0  Kak
«JOTIOJTHUTEIIbHAS», 4 TAKKE CaMOCTOSATENBHO WM C IOMOUIBIO NPENOJaBaTeNsl UCKaTh U ApPYTHe
uctoyHukH. [Ipu pabote ¢ nuTepaTypoil cienyer npoaeabBaTh BCe WM XOTsS Obl OCHOBHBIE BBIKIIAIKH.
BaxkHO 0cO3HaBaTh, YTO TOJIBKO CAMOCTOATEIBHO NMPOJEIaHHBIE BBIKIAJAKU MPUBOJAT K ITOHUMAHUIO
MaTepuaa.

MeTtoauueckre peKOMEeHIalluu AJIsl HOJITOTOBKU K CEMUHAPCKUM 3aHATHUSAM U PELICHUIO 3a/1a4



[Iporpamma Kypca HW CEMECTPOBBIM KaJ€HJIApPHBIM IUIAaH COCTABJIEHBI TaK, YTO TEMBI
CEMUHApPCKHUX 3aHATHM CIEAYyIOT 3a Temamu Jiekuud. M mporpamma Kypca, U CEMECTPOBBIN
KaJICHJApHBINA TUIaH JOCTYIHBI KaKIOMY CTYJCHTY Ha caiiTe y4eOHOTO YIpaBJICHUS YHUBEPCUTETA.
[lonroToBUTECA K OYEPEAHOMY CEMHUHApPCKOMY 3aHATHIO - 3TO, IPEXJIE BCEro, npopadoTarhb
JIEKIIMOHHBIA MaTrepual, COIVIACHO METOAMYECKUM pPEKOMEHJauusM. Bce HEBBIACHEHHBIE BOIIPOCHI
TEOPUU MOKHO (M HYKHO) 33/1aTh IpernojaBaTellio B Hayajle ceMuHapckoro 3ansatus. Ha cemuHape,
KaK MpaBUIIo, pa30UparoTcsl BONPOCHl U KAUECTBEHHBIEC 3a/]aui, JAIOIIHe BO3MOKHOCTh Oosiee ri1y0oKo
IIOCTUYb U3y4aeMbIil paszen Kypca. Kpome Toro, Ha cemuHape ydaT NpaBUJIbHO CTaBUTh M pelIaTh
3a/1a4d, aHAIM3UPOBATH pelleHue 3anad. [lo mpoiiieHHONM Ha ceMHHape TeMme HAarTCa 3aJadyu Ui
CaMOCTOSITEJILHOTO (JIOMAIlIHEr0) pelIeHusl. Y CBOEHHE Kypca BO MHOI'OM 3aBHCHUT OT OCMBICIIEHHOTO
BBITTOJIHEHUS IOMAIITHETO 331aHuUs1, BAYMUYUBOTO PELICHHUS OOIBIIOTO KOJIMYECTBA 3a/1a4.

[Tpu perennu 3a1a4 1e1eco00pa3HO PYKOBOJICTBOBATHCS CIICIYIOIIMMHE TPaBUIIAMHU:

1. IIpexkae Bcero Hy»HO XOpOIIO BHUKHYTh B YCJIOBHE 3a/1a4yM, 3allCAaTh KPATKO €€ YCIOBUE.

2. Cnenyer MpUKUHYTh, KaKM€ OCHOBHBIC 3aKOHBI U YPAaBHEHHUS U B KaKUX NPUOIUKCHHSIX
Clie1lyeT UCIO0JIb30BaTh U 3alUCATh UX, MIOCIIE YErO MOMbITAThCS PEIIUTh.

3. 3agava nomkHA OBITH CHAYaja pelieHa B MaKCUMAaIbHO 001IeM BUJIE.

4. TlonyyuB pemieHue B OOIIEM BHJE, HYXHO IPOBEPUTH, MPABHIBHYIO JIU OHO HMEET
Pa3MEpPHOCTb.

5. Ecam 3TO BO3MOJKHO, MCCIIEOBaTh ITOBEJACHUE PEIICHHUS B IPEACIBHBIX CIydasx |
n300pa3uTh XapakTep U3y4aeMoil 3aBHCUMOCTH TpadpuyuecKu.

6. Eciiu BO3MOXHO, NP MOJIYYEHUU TOTO WJIM MHOTO pe3yJjbTaTa, CIEAYyeT yKa3aTb IPaHUIIbl
€ro MPUMEHUMOCTH.

Perenne 3amaun npuHeceT HAMOONBIIYIO O3y TOJBKO B TOM Cllydae, KOorja o0ydJaroluiics
PELIUT ee caMOoCTOsTeNbHO. PemuTh 3amady 0e3 MOMOIIM YacTo He BCerja yJaeTcs, HO TeM He MeHee
TIOTIBITKA HAWTH pelIeHHe Pa3BUBAIOT MBIIUICHHE U YKPEIJISIOT Bo0. Heo0xoauMo moHUMATh, YTO
JUIS HEKOTOPBIX 3aJad HE yAacTcs OBICTPO HAWTHU pelleHHe, BeOb pelleHHEe 3a/ad OTHOCHUTCS K
HAay4YHOU JEATEIbHOCTH, KOTOpas NpPEANnojaraerT TBOPYECKUA IOAXOA W JUIMTEIBHOE BpeMs
00/ TyMBbIBaHUSI.

W3 cka3aHHOTO BBITEKAET, YTO PEUICHUE 3a7a4 HU B KOEM CJlydae He CIeAyeT OTKJIAaAbIBATh Ha
IIOCJIEIHUM BeYep Mepe] 3aHATHAMH, KAK, K COXKAJIECHUIO, HEPEIKO IOCTYIAIOT CTYAEHTHL. B 3TOM
ciiyyae Oosiee CIOXKHBIE M NPUTOM Hambosiee colepKaTelbHble W TOJE3HbIE 3aJjaud 3aBEJOMO HE
MOTYT OBITh PEIICHBI.

B pexomeHnayeMbIx cOOpHMKax 3a/ad, B pasjiese, KOTOPbIM ClIeAyeT 3a OTBETaAMHU, COEPKATCS
yKa3zaHUs K pelleHuto Ooyiee TpyaHBIX 3amad. OOpamarbcs K HUM HY)KHO JIMIIb TOCJTE TOTrO, Kak
HECKOJIBKO ITONBITOK PEIIUTH 33/1a4y HE IPUBEIYT K yCIEXY.

MeTtoauueckue peKoOMeH1alluu JJi HOJATOTOBKU K KOHTPOJIbHBIM U MPOBEPOYHBIM paboTaM

KonTponbHble paboThl TPOBOASTCS MJI NPOBEPKH KadyecTBa YCBOEHHUS Marepuala M
BBIITOJIHEHUS JIOMAIHUX 3aJaHui cTyaeHTaMd. OHHM OCHOBBIBAIOTCA CTPOrO Ha MPONUIEHHOM
MaTepuaje U HE BBIXOAAT 3a paMKM H3JaraeMoro Kypca. CBOEBPEMEHHOE H3Y4YEHME JIEKIIMOHHBIX
MAaTEpUAJIOB U BBIIIOJIHEHUE JTIOMAIIHUX 33JaHUK FapaHTHUPYET YCIIECIIHOE BBINOJHEHUE KOHTPOJIBHBIX
U TpoBepouHbIX pabor. Ilpu TOArOTOBKE CleAyeT pPYKOBOJICTBOBATHCS —OOIEHPUHATHIMU
YCTAHOBKaMHM, T.€. IMOBTOPUTH HM3YYEHHBIM MaTepuall, 3allOMHUTH OCHOBHBIE HJIEH, INPUHIUIIBI U
pe3ynbTaThl Kypca. He cienyer meITaThesi «BBI3YOPUTH» MaTepual, JOCTATOUYHO MOHSATHh U 3alIOMHUTH
JIOTUKY BBIBOJIa T€X WJIM HMHBIX PE3yJbTaTOB W pEUIeHMs 3a/Jad U OCO3HAaTh MX (PU3NYECKU U
MaTreMaTu4ecKkuii cMbIci. [Ipyu BBIMOTHEHWH KOHTPOJIBHOW WIIM MPOBEPOYHON PabOTHI HEOOXOIUMO
3alUChIBaTh BCE OCHOBHBIE IIIArM IIPU PEIICHWM 33Ja4M, HE <«IIePECKAKUBAS» K KaKOMY-TO



MIPOMEXYTOYHOMY WJIH OKOHYATCIILHOMY pe3yibTaTy 0e3 KaKux-Tu00 Ha TO (U3NYCCKUX WIIH
MaTeMaTHYECKNX 00OCHOBAHUH.

Pabora nomkHa OBITH 3amucaHa Tak, 4YTOOBI ObUIA TIOHSTHA JIOTHKA PEIICHHS 33/1a4, IPH STOM
CTporux npaBmi oopmiieHus 3a1a4 HeT. OKOHYATENbHBIN OTBET HEOOXOIUMO BBIICIUTh KaKHM-JIN0O
CrIoco00M TaK, 4TOOBI MPOBEPSIONIEMY OBLIO MOHSATHO, YTO 3TO M €CTh OTBET K 3a/1a4e.

11.  YYEBHO-METOJIMYECKHE PEKOMEHIAIIMM JIJISI MPEIIOJABATEJIENA

[IpoBenenune MpakTUYECKUX 3aHATUH U BBIITOJIHEHUE CAMOCTOSTEIBHBIX padoT

CTyaeHTBl [IOJDKHBI, WCHONB3YS IOMYYEHHBIH Ha JIGKIMAX MaTepual, Hay4UThCS pellaTh
3a7a4M 1O Kypcy.

Crnenyer MCHOJNB30BATh Pa3JIMYHBIC TPUEMbI BOBICYEHHUS CTYACHTOB B IMPOIECC OCBOCHUS
y4eOHOro Marepuana:

- OTIPOC CTY/ICHTOB IO COJIEPYKAHHIO MPOYUTAHHBIX JICKIIHIA;

- BBI30B CTYJICHTOB K JIOCKE JUIS PELICHHS TEeKYIINX 3a7a4;

- CaMOCTOATEIIFHOE PEIICHHE 3a/1a4l CO CBEPKOHW MPOMEKYTOUHBIX U KOHEYHOTO Pe3yIbTaTOB
pelIeHus;

- IOKa3 MpernojaBaTeseM Ha JOCKe PELICHUS TUTIOBBIX 3a/1ay;

- caMOCTOATENIbHAsE pad0Ta HaJl 3aIlaHUSIMHU.

Opranuzanus KOHTPOJIst

KoHTpomnb 3HaHUN OCYIIECTBISETCS MyTEM IPOBEIECHUS KOHTPOJIBHBIX MM CAMOCTOSTEIHHBIX
paboT ¢ nocieayonel IPOBEPKOH.

Ha xaxxmoMm cemuHape BbLAAaeTCA AOMAIIHEE 33/aHUE, KOTOPOE O0s3aTeNbHO MPOBEPSIETCS B
MHIUBHUIyaIbHOM HOpsiake. Taxke B Kypce MOXET OBITh BBIIAHO T.H. OOJBIIOE JOMAIIHEE 3a/laHHe.
bonpmme momamnme 3amanust (B/13) mpenHasHayeHBl UIS CaMOCTOSTENBHOH PabOTHI CTYIEHTOB C
TIOCIIEAYIOIIEH TpoBepKol mpenoaaBareneM. Kak mpaswino, cnada B/I3 mpoxomut B Buae ycTHOH
3aIlIMTHl B CEpPEMHE WIM B KOHIE y4eOHOro cemecTtpa, HO (hopMa M BpeMsl MPOBEPKH MOXKET OBITH
M3MEHEHa Ha YCMOTPEHHUE MPEnoaaBaTels.

Ha ocHOBaHWM 3TUX PE3y/IbTaTOB BHICTABISIETCS BHYTPUCEMECTPOBEIH 3aUeT.

IIpoBeneHne 3a4eTOB U K3aMEHOB

Jnist norycka K 3a4eTy WIH 9K3aMeHY He0OXOIMMO UMETh MOJIOKUTEIBHBIE OLEHKH TI0 KaXKI0H
Teme. Bo BpeMs 3aueTa CTYACHT MoJTy4aeT MHIUBHIYaIbHBIN OWJIET U TOTOBUT OTBETHI HAa BOMPOCHI 110

Kypcy.
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