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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
JUIE  W3Y4YEHHsT BCEX IMOCIEAYIOMNX KypCOB TEOpPETHYEeCKOl (U3MKHM, B TEPBYIO OdYepelb
MaKpOCKOIIMYECKON IIEKTPOANHAMHUKH 1 (PU3UKU TBEPAOTO TETIA.

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

Kon u HaumeHnoBaHue Koza u HaumeHOBaHME MHAMKATOPA JOCTHKEHUS KOMIIETEHIIMU

KOMITETCHIIHI

OIIK-1 [1] — Criocoben 3-OIIK-1 [1] — 3HaHMEe OCHOBHBIX 3aKOHOB BBICIIICH

WCIOJIb30BaTh MOJIOKEHUS, 3aKOHBI | MATEMATHKH, OOIIEH U TeOPeTUICCKON (PU3UKHU, TIPUMEHUTEIIBHO

Y METOJIbl €CTECTBEHHBIX HAYK U K MHXEHEPHBIM 33/1a4yaM

MAaTEMATHUKU JUISl PEIIEHUs 3a0a4 V-OIIK-1 [1] — YMeHue npuMeHsTh OCHOBHBIE MOJOKEHUS U

WHXEHEPHOU NeATeIbHOCTH 3aKOHBI BBICIIEH MaTeMaTUKHU, OOIIEH U TeOpeTHUECKON (HU3UKH,
€CTECTBEHHBIX HAYK K PEIICHUIO 3a]1a4 NH)XCHEPHOU
JESITEIbHOCTH

B-OIIK-1 [1] — Bnagenne meTogaMu BBICIIIEH MaTeMaTHKH U
€CTECTBEHHBIX HaYK MPUMEHHUTEIIBHO K 3a7a4aM dJICKTPOHUKHU U

HAHODJICKTPOHUKHU
VYK-1 [1] — Crocoben 3-VK-1 [1] — 3HaTe: MmeToauku coopa u 06paboTku
OCYIIECTBIISATH TIOUCK, WH(POPMAIINK; aKTYaJIbHBIC POCCHICKUE U 3apyOe)KHbIC
KPUTUYECKUI aHAJIU3 U CUHTE3 UCTOYHUKHU UHPOpMaIuu B cepe mpodeccnoHamTbHOMI
nHpOpMAIINH, TPUMEHSTh NESITeTbHOCTH; METOJ] CHCTEMHOTO aHaJIN3a

cuctemHbiil mojxox uist pemienus | Y-YK-1 [1] — YMeTs: npUMeHsITh METOIMKH ITOUCKA, cOopa 1




IIOCTAaBJICHHBIX 3a1a4

00paboTku HHGOPMAIUU; OCYIIESCTBISATh KPUTUISCKUH aHATTU3
¥ CHHTE3 HH()OpMAINH, TOTYICHHOW U3 Pa3HBIX UCTOYHUKOB
B-VYK-1 [1] — Bragets: MmeTogaMu noucka, coopa u o0paboTKu,
KPUTHYECKOTO aHaJIM3a U CHHTE3a HHPOPMAIIUN; METOIUKOM
CHCTEMHOT0 TIOJIX0/1a JIJISl pEIIeHUs TOCTABJICHHBIX 3a7a4

[IpodeccronanbHbie KOMIETEHIIMA B COOTBECTBUU C 3ajjadaMd W OOBEKTaMu (00iacTsMu

3HaHUI) TPOPECCUOHATLHOMN 1A TeTbHOCTH:

3agaua
npogeccHOHAIbHOM
nesiteabHoctu (3I11)

O0BbeKT W
00J1aCTh 3HAHUSA

Koa n naumeHoBaHue
npogecCHOHATbHOM
KOMIIeTeHIUM;
OcHoBaHue
(mpogeccuoHAIBLHBIH
cranaaprt-I1C, ananu3
ONbITA)

Hay‘lHO-I/ICCHe,I[OBaTeJ'IBCKI/Iﬁ

aHaJN3 HAy4IHO-
TEXHUYECKOMN
uH(popmMaluu,
OTEYECTBEHHOTO U
3apy0eKHOTO OTBITA TIO
TeMaTHKe
WCCIICIOBAHMST;, yIaCTHE
B IUIAHUPOBAHUU U
MIPOBEACHUHT
9KCIIEPUMEHTOB TI0
3aJIaHHOM METOJINKE,
00paboTKa pe3yabTaToB
C IPUMEHEHUEM
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHH U
TEXHUYECKUX CPEJICTB;
MOATOTOBKA U
cocTaBiieHHE 0030DOB,
pedeparoB, OTYETOB,
HAyYHBIX TyOTHKAIHH,
MOATOTOBKA U
MIPEJCTaBICHUE YCTHBIX
JIOKJIaJIOB HAa HAYYHBIX
KOH(epeHIIHSIX,
MOATOTOBKA U
IIpE/ICTaBICHHE
CTEH/IOBBIX JOKJIAJ0B Ha
HAyYHBIX
KOH(epeHIHsIX,
apryMEHTHPOBaHHAs
3a1IuTa HayYHOI
MO3UIIMHU TP JTOKJIaJax
Ha CeMHHapax,
MIPOBEACHUE 3aHATHH 110

3JIEKTPOHHBIE
PUOOPHI,
YCTPOMCTBA,
YCTaHOBKH,
METObI UX
HCCIICIOBAHUS,
METObI
MpeACTaBICHUS
HAyYHBIX
pE3yJIbTaTOB,
pe3yIabTaThI
HUCCIIEIOBAHUN

IIK-3 [1] - Cnocoben
aAHAIM3UPOBATh
CUCTEMATH3UPOBATH
pe3yJIbTaThI
HCCJICIOBaHUM,
OMPECIIATh CTCIICHb
JIOCTOBEPHOCTH
pe3yJIbTaTOB
IKCIIEPUMEHTATHHBIX
HCCJICIOBaHUH,
COIIOCTABIISATh
TIOJTYYCHHBIC PE3YIIbTAThI
C MUPOBBIM YPOBHEM,
MPEJICTABIISITh MaTEPHAIIBI
B BUJIC HAYYHBIX OTYETOB,
myOJIMKaIui,
npe3eHTanui, 6a3
JTAHHBIX

Ocnosanue:
[MpodeccronanbHbII
cranaapt: 40.011

Kon n HaumeHnoBanue
HHIMKATOPA
JOCTHKEHUSI
npodeccuoHAIbLHOM
KOMIIeTeHI[UH

3-TIK-3[1] - 3nanue
3aKOHOB
CTaTUCTUYECKOU
bu3uKy;

V-IIK-3[1] - YMmenue
HAXOJWTh HAYUHYIO
uHpOpMAaITHIO B Oa3ax
TAHHBIX, BBHITIOJHSATH €€
aHaju3 u
CUCTEeMaTH3AaIIHIo,
MPEICTABIISITH
pe3yNbTaThl CBOMX
HUCCJIENOBAHUN B BUJE
JIOKJIaJIOB, OTUYETOB U
myOJIMKaIui. ;
B-IIK-3[1] - Bnagenue
METOaMu 00pabOTKH
pe3yNbTaTOB U3MEPEHUN




TEMAaTHUKE HayUYHbIX
HCCIEIOBaHU CO
CTYJI€HTaMH MJIAJIIINX
KYpPCOB C IPUMEHEHUEM
U (POBBIX
00pazoBaTenbHbBIX
peCypcoB U Ha OCHOBE
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHI

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUATLJIAHBI

Hampasnenus/uenun
BOCIIUTAHHS
[IpodeccuonanbHoe
BOCIIMTaHHE

[IpodeccuonanbHoe
BOCIIUTaHUEC

3agaym BocriuTaHus (Kox)

Co3znanue ycioBui,
00ecIeunBaronnx,
(dbopMUpOBaHNE OTBETCTBEHHOCTH
3a mpodeCcCUOHATBHBIN BHIOOD,
npodeccuoHanbHOE Pa3BUTHE U
poeCCUOHAIBHBIC PEIICHHS
(B18)

Co3znanue ycioBui,
00ecIeYnBaronmx,
(dbopmHpoBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYJIBTYPbI
MOVCKa HECTAHAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHIECKUAX
pElIeHU, KPUTHYECKOTO
OTHOIIEHUS K UCCIICIOBAHUSM
mkeHay4yHoro Tonka (B19)

BocnurarenbHbIN TOTEHIIAAT
TUCLMILIIUH

Hcnonbs3oBaHne BOCIUTATENLHOTO
MOTEHLMaNa JTUCIUIINH
po(hecCHOHATEHOTO MOIYJIS IS
(GbopMHUPOBaHUSA y CTY/IC€HTOB
OTBETCTBEHHOCTH 32 CBOE
npodeccuoHanbHOE pa3BUTHE
MIOCPEJICTBOM BBIOOpA CTYJCHTAaMHU
MHAUBUAYAIbHBIX 00pa30BaTENbHbBIX
TPAeKTOPUH, OPraHU3aluy CUCTEMbI
OOIIEHUsT MEXKy BCEMHU
y4acTHUKaMH 00pa30BaTEIILHOTO
mpolecca, B TOM YUCJe ¢
HCII0JIb30BAHUEM HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTH.
1.Mcnonb30BaHue BOCIUTATENHHOTO
MOTEHITATA TUCIUTUTAH/TIPAKTHK
«HayuHo-uccrenoBaTenbcKas
pabotay, «[IpoekTHas MpaKTHKaY,
«HayuHbIi1 cemuHap» 1UIs:

- popMuUpOBaHUS TOHUMAHUS
OCHOBHBIX MIPUHIIUIIOB B CITIOCOOOB
Hay4YHOTO IMO3HAHUS MUPA, PA3BUTHS
HCCIIEA0BATENIbCKUX KaUeCTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUEHUS B UCCIIEIOBATEIbCKUE
MIPOEKTHI IO 00JIACTSAM HAYIHBIX
uccnenoBanuil. 2.Mcrnonbs3oBanue
BOCITUTATEIHLHOTO TIOTCHIIHAJIA
mucuuiuing "Mctopust Hayku u
unxenepun", "Kpurnueckoe
MBIIJIEHUE U OCHOBBI HAYYHOU
KoMMyHukaiuu'", "BeeneHue B
cnenuaibHocTh", "HayuHo-
uccaeaoBarenbekas padora',
"Hayunblil cemunap" mis:

- popMUpOBaHUS CTIOCOOHOCTH
OTJIEISATh HACTOSIIME HAYUYHbIE




UCCJICTIOBAHMSI OT JDKCHAYIHBIX
MIOCPENICTBOM TPOBEIICHHS CO
CTYJCHTAMH 3aHITHIA U PETYISIPHBIX
Oecen;

- (hopMupOBaHHS KPUTHUECKOTO
MBIIUICHHS], YMEHUST pACCMAaTPHBATh
pas3IUYHbIE UCCIIEOBAHUS C
AKCIIEPTHOH TTO3UITUH ITOCPEICTBOM
00CYXIEHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIICIOBAHUM,
UCTOPUYECKHX MPEANOCHUIOK
TIOSIBJICHUS TE€X WJIM HHBIX OTKPBITHI
U TEOPUH.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN JUCIUATLINHBI

Pazgensl yqe6H0171 JUCIUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:
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6 Cemecmp
1 OcHoBHBIE TIOJIOXKEHUS | 1-8 15/15/0 25 K.p-8 3-
CTaTUCTUYECKOM OIIK-
MEXaHHUKHU. 1,
Pacnpenenenus V-
CTAaTHUCTHYCCKOU OIIK-
(107637478 1,
TepmoanHaMuveckne B-
COOTHOIICHUS OIIK-
1,
3-TIK-
3,
V-
I1K-3,
B-
IIK-3,
3-YK-
1,
V-
VK-1,
B-
VK-1
2 W neanbHbIit ra3. | 9-15 | 15/15/0 25 K.p-15 3-




KBanToBsie rasbl. OIIK-
Tepnoe Teno. [1nazma 1,

Hmoeo 3a 6 Cemecmp 30/30/0 50

KonTpoabHbie 50 3 3-
MeponpusiTuss 3a 6 OIIK-
Cemectp 1,

B-
OIIK-
1,
3-T1K-
3,

V-
I1K-3,
B-
I1K-3,
3-VK-
1,

V-
YK-1,
B-
YK-1

* — COKpallleHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H
(unn) 3K3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3zelioB:

0O003ua | [Tos1HOE HAMMEHOBAHME
YeHHe

K.p KoHnTtposbHas pabota

3 3auer




KAJIEHIAPHBIN IUIAH

Henen | Temsl 3ansaTuii / Coaep:kanue Jlek., | IIp./cem. | JIa6.,

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

1-8 OCHOBHBbI€ MOJIOKEHHUS CTATUCTHYECKON MEXaHUKH. 15 15 0
Pacnpenesiennst craTuctudeckoii pusmkm.

TepMmoauHamMu4ecKre COOTHOLIEHUSA

1-2 OcHOBHBbIE NOHATHS CTATUCTUYECKOI MexaHuku. DyHkuust | Bcero ayuTopHbIX 4acoB
pacnpeneseHusi U cpeaHue. MUKpOKaHOHUYECKOe 5 | 5 | 0
pacnpeneseHue. Ownnaitn
BBoasiTcst OCHOBHBIE TOHSTHUS! CTATUCTUYECKON MEXaHUKH, 0 0 0
Cpelu KOTOPBIX BEPOSITHOCTh, PYHKIIMS pacIpeIeIeHHUs,
aHcamOmb u cpenee. [l 3aMKHYTOM CUCTEMBI C 3aJaHHBIMU
SHEPTrUeU U KPATHOCTBHIO BBIPOK/ICHHS YPOBHEH BBIBOJAMUTCS
MUKPOKaHOHUYECKOE paclpe/iesICHUE.

3-5 Pacnpenesienne 'm66ca u 00/1b110€ KAHOHUYECKOE Bcero ayiutopHbIx 4acoB
pacnpenenenne. OCHOBHOE TePMOAUHAMHYECKOE 5 | 5 | 0
TOXKAECTBO. JHTPONUS Oumuaiin
BBoggrcsa moustus TEPpMOCTATa U MOJCHUCTCMBI. I[JIsI 0 0 0
3aMKHYTOM CUCTEMBI C 3aIaHHOM TTOJIHOM HEPTHEH,

JIOITyCKAIOLIEH pa3/ielleHne Ha TEPMOCTAT U MOJCUCTEMY,
BBIBOJIATCS KaHOHMUYECKOe pactipeneieHue ['uboca u Gonpiioe
KaHOHHUYECKOE pacrpeaeneHue. g Kaxxaoro pacnpeesieHue
paccMmaTpuBaroTCs cpesiHee, nucnepeus U GIyKTyarus.
BBoautcs pyHaaMeHTaIbHOE MOHATHE CTATUCTHYECKON
(U3HKY - PHTPOMHUSI; a TAKXKE 0OOPATUMOCTh U HEOOPATUMOCTh
nporeccoB. M3 60b1I10r0 KAHOHUYECKOTO pacIpeaeIeHHS
BBIBOJUTCS] OCHOBHOE TEPMOJIMHAMHYECKOE TOKAECTBO.

6-8 IlepBoe u BTOpOe Haya1a TepMoaMHAMUKHU. Teopema Bcero aynutopHsix 4acoB
Hepncra. Pa6oTa 1 KOJIM4€CTBO TEMJIOTHI. 5 |5 [0
Tepmonnnamuuyeckue HepaBeHcTBa. Hlukia Kapno. Omnnaiin
IIpuHIUN JTMHAMUYECKOr0 OTONJICHHUS. 0 0 0
PaccmarpuBatoTcst mepBoe U BTOpoe Havasla TEPMOIUHAMUKH:
3aKOH COXPaHEHUS SHEPTUU U HEyObIBAHUE SHTPOIINH, a TAKKe
TpEeThe HA4aJI0 TEPMOJUHAMUKHY - Teopema HepHera. BBoaurces
MOHsITHE PA0OTHI U KOJMYECTBA TEIUIOTHl TEPMOAMHAMUYECKOM
cucteMbl. PaccmaTpuBaroTcs TepMOAMHAMUYECKUE
HEPaBEHCTBA, ONMCHIBAIOIINE HAITPABIEHHOCTh PA3JIMYHbBIX
npoiieccoB. M3ydaroTcs pa3iuuHbie TEPMOIUHAMUYECKUE
LMKJIBI, BKJItOUas UK KapHO Kak LUK ¢ MAKCUMaJIbHO
B0o3MOKHBIM KII/I. PaccMarpuBaercs npuHLAI
JUHAMUYECKOI0 OTOIICHHUS.

9-15 Hneanbublii ra3. KBantossle ra3sl. TBepaoe teno. [laazma | 15 15 0

9-10 HNneanbHblii K1accnuecknii ra3. Crarucruka boannmana. Bcero ayiutTopHbIX 4acoB
Tensi0eMKOCTB raza AByXaTOMHbIX MOJICKY.I. 4 | 4 | 0
PaccmarpuBaercst Moziens UACaIbHOTO ra3a, B paMKax KOTOpod | Oumnaiin
B3aUMOJICHICTBUE YACTHI] ra3a APYyT C APYTrOM CUUTAETCS 0 0 0

npeHedpexxuMo ManbiM. C MOMOILBIO OOIBIIOTO
KaHOHMYECKOI'0 paclpeiesieHus] BBIBOJUTCS CTATUCTHKA




bosbimana. Taxxe paccMaTpuBaeTcs MOJIEIb ras3a
JBYXaTOMHBIX MoJieKkyJ. Ocoboe BHUMaHHE yeseTcs
TeMIepaTypHOU 3aBUCUMOCTH TEINIOEMKOCTH, OTIAUYHOM OT
TaKOBOM JIJIs1 OZTHOATOMHOTIO ra3a 3a CYET MOSABICHUS
JMOJTHUTENBHBIX, BBIPAIIATEIbHBIX, CTEICHEH CBOOO/IHI.

11-12

Pacnpenesienne @epmu-upaka u bose-JitHmreiina.
Temmneparypa Boipo:kaeHusi. CUIbLHO- U
cJ1200BBIPOKACHHBbIC HACATbHbIE KBAHTOBbIE I'a3bl

N3 60nbI10ro KAHOHUYECKOTO PacTIpeICIICHUS] BEIBOISTCS
BAKHEWIINE KBAHTOBOCTATUCTUUECKHUE PACIIPECIICHUS:
®epmu-/lupaka u boze-OiiHmTeitna. BBoauTcs noHsitue
TEMIIEpaTypbl BEIPOKACHUS KBAHTOBOIO rasa. Takxke
paccMaTpuBalOTCs CUIIBHO- U CI1a00BBIPOKICHHBIC HICaTbHBIC
KBaHTOBBIE Ia3bl KAK IPEIEIbHBIE CIIydal COOTBETCTBYIOIINX
KBAHTOBOCTATHUCTHUYECKUX CHCTEM.

Bceero AYAUTOPHBIX YaCOB

4 | 4 |0
Omnuiaiig
0 0 0

13 - 14 | depmu-ra3s npu HyJieBoil 1 HU3KOH Temnepartype. bo3e-raz | Bcero ayanTopHbIX 4acoB
NpH TeMIlepaType HUKe TeMIepaTypbl BoipoxkaeHusi. boze- | 3 |3 [0
KOH/ICHCAIUs Ownnaitn
PaccmarpuBarotcst cBoiicTBa epMu- U 003€-ra30B MPH HUZKHUX | () 0 0
TeMreparypax. J[Be 3T CTaTUCTUKU AEMOHCTPUPYIOT
NPUHIUIHAIBHO Pa3HOE MOBEICHHUE B 00JIACTH HU3KHUX
temmeparyp. Ocoboe BHUMaHHE yAeTsSeTCs SIBICHUI0 003e-

KOHJICHCALIUU IIPHU TEMIIEPATYPAX HUKE TEMIIEPATYPBI
BBIPOKJICHUS.

15 TennoemkocTsb TBepAbIX Tea. Ci1abo HengeanabHasi 1asmMa | Beero ayuTopHbIX 4acoB
PaccmarpuBaercs TemneparypHasi 3aBUCUMOCTh 2 |2 [0
TEMIUIOEMKOCTH TBEPABIX TeJ. JIeMOHCTPUPYETCS COTJIacCHe Ounaiin
MOJIyYEHHBIX PE3YJIHTATOB C U3BECTHBIM 0 0 0
BBICOKOTEMIIEPATYPHBIM MPEIEIOM - 3aKOHOM /J[rostonra-IItu.

OTaenbHO paccMaTpPUBAETCS 3a/1a4a O CTATUCTUYECKOM
OIMCaHMU CJIa00 HeuJeaqTbHON TIa3Mbl B TEPMUHAX
M3YUYEHHBIX paHee B Kypce TEpPMOJMHAMUYECKHUX BEJITUYMH.
16 I'a3 Ban-nep-Baasbca. PaBHoBecue ¢pa3. YpaBHeHue Bcero ayutopHbIx 4acoB

Kuaaneiipona-Knay3sunyca. Kpurtuueckas Touka. PapHoBecue
B XHMHYECKHX peaKIHAX

B kavecTBe npumepa MOJENN HEUIEATbHOTO ra3a
paccMaTpuBaETCs BaH-/I€p-BaaIbCOBCKUM ra3. BBoaurcs
noHsThe paBHoBecHs (a3 u Pa3oBBIX MEPEXOA0B MIEPBOTO U
BTOpOro pozaa. BeiBoaurces nzBectHoe ypaBHenue Kianeipona-
Kiay3uyca. Pa3BuBaercs TeXHMKa KaYECTBEHHOI'O aHAJIN3a
(a30BBIX MEPEXO0B C IOMOLIBIO TUarpamMM. BBoasrcs
MOHATUS KPUTUUYECKOW TOUYKU U PABHOBECHUSI B XUMUYECKUX
peaxkusx.

2 | 2 | 0
Ouwuutaiig
0 0 0

COKpaH_ICHHLIe HaUMEHOBAaHUS OHJIAWH OILIU:

0O603ua | IloiHOe HAMMEHOBaHHE
YyeHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepuan
11J1 I1oTHOTEKCTOBBIC JTCKIIUU
BM Buneo-marepuansl




AM Aynmo-marepualsl

[1p3 [Ipe3enTanmun
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OCM DIEeKTPOHHBIE CIIPABOYHBIE MATEPUAIbI
ncC HMHTEepakTUBHBINA CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B Kkypce ucronb3yroTest TpaAuIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHUHU: JICKIIMH, CEMUHAPCKUE
3aHATHSA ¢ pa300pOM 3a/a4d U IPUMEPOB.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE 00ECIeUnBAET MPOBEPKY OCBOCHUS TIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHN TEKYUIETo,
pyOeKHOTO U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILTHHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETCHUIUSMU W (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpe/ICTaBJIeHAa B CIEAYIOLICH Ta0nuIie:

Komnerenmust NuaukaTopbl 0CBOEHUs ATTeCcTAlMOHHOE MEPONpHusATHE
(KII 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

I1K-3 3-11K-3 3, K.p-8, K.p-15
VY-IIK-3 3, k.p-8, k.p-15
B-T1K-3 3, K.p-8, K.p-15

YK-1 3-YK-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

HIxanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU I

[lkana Kaxa0ro KOHTPOJBHOIO MEPONPUSTHUS JISKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOIO
MakcUMajbHOro Oajia BKIIOUMTENbHO. MTOroBas arrectanus mo IucuuiuinHe oreHuBaercs mno 100-
OayUIHbHOM IIKaJe U MpeACTaBIseT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHUM B paMKax TEKYILIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTAaBJIACTCA B COOTBECTCTBHHU CO CHG,I[YIOH_[eﬁ IIKaJION:

Cymma Orenka mo 4-ex Ouenka | TpeOGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUTLINHBI

OLeHKa «OTIMYHO» BBICTABIISAETCS
CTYJIEHTY, €CITH OH I'TyOOKO U ITPOYHO
YCBOMII IIPOIPAMMHBII MaTepHall,
90-100 5 — «omauunoy A HCUYEPIIBIBAIOIIIE, [TOCIIEI0BATEIBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBA3BIBATE
TEOPUIO C IIPAKTUKOM, UCIIOIB3YET B




OTBETE MaTepHait MOHOTpaduIecKon
JUTEPATYPHIL.

85-89 B O1leHKa «XOPOII0» BBICTABIISIETCS

75-84 C CTYICHTY, €CJIH OH TBEPMO 3HAET

MaTepHai, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIpOC.

4 — «xopouio»
70-74

65-69 OreHKa «yIOBJIETBOPUTEIBHOY

BBICTABILSIETCS CTY/ICHTY, €CJIH OH UMEeT
3HAHUS TOJBKO OCHOBHOT'O MaTepHaa,
3- HO HE YCBOWJI €r0 JICTaNeH, JOImycKaeT
60-64 «Y0081EMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIbHBIE
(hOopMyITHPOBKH, HAPYIICHUSI
JIOTUYECKOH OCIIE0BATEIBHOCTH B
M3JI0)KEHUH OPOrPAMMHOI0 MaTepuala.

OueHka «HEeYIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOT0O MaTepuana, J0ImyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKku. Kak npasuio,
«HEY0081em8OPUMENLHOY OLICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUYeHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110

COOTBCTCTBYIOH.ICﬁ JUCHUIITINHE.

8. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAA JIMTEPATYPA:

1. OU IT 60 KommnbrorepHoe MozienupoBanue pusnueckux npoueccon B nakere MATLAB : , Cankr-
[letepOypr: Jlans, 2022

2. O K 73 KomnbroTepHoe MOJIeTUpOBaHKe PU3NUECKHUX MPOIIECCOB C UCIIOIb30BaHreM Matlab :
yaebHoe mocobue /it By30B, MockBa: FOpaiit, 2021

3. 538.9 K12 ®uznka MaKpOCKOIMYECKUX KBAHTOBBIX CUCTEM : KypC JIEKIMI; ceMUHapbl, MocKBa:
WUznarensckuii om MOU, 2014

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

5. 53 JI22 Teoperuueckas puzuka T.5 Cratuctuueckas pusuka. U.1, , Mocksa: ®duszmatiut, 2005

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 536 JI47 Benenue B TepMoanHamMuKy. Ctatuctuueckas ¢usmka. : , M. A. JleontoBud, CaHKT-
[TerepOypr [u ap.]: Jlans, 2008

IMPOTPAMMHOE OBECIIEYEHHUE:



CrenmanbHOE MporpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHeI_II/IaJ'IBHOC MaTCPHUAJIbHO-TCXHUYICCKOC obOecrieueHre He Tpe6yeTc;I

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIA CTYAEHTOB

Meroanueckue peKOMEHAALMH 10 OCBOCHUIO TEOPETUUECKOr0 MaTepuaa

JInsi yCHemHoro u3ydeHHsi Kypca HEoOXOOUMO NPUAEPKUBATHCS ONPEACTICHHON METOIUKH
3aHATUH. OCHOBHOE YCJIOBHE yCIIEXa — CUCTEMATUUYECKUE 3aHATHS.

JUis yCHEIIHOrO OCBOEHMS TEOPETUYECKOM YacTu Kypca HEOOXOAMMO PETyJISIPHO IOCELIaTh
JeKIUU U BecTH KOHCHekT. [locie kakaol JeKIuM ciaeayeT BHUMATEIbHO pa30upaTh JIEKIIMOHHBIN
MaTepual, NpUYEM IpU HEOOXOAMMOCTH CJELyeT MpOJCNbIBaTh HEKOTOpBIE JIOMOJIHUTEIIbHBIE
BBIKJIQJIKH, €CIIM Takue OBbLIM OCTaBJIEHBI JIEKTOPOM JUIl CaMOCTOSITEIbHON pabotel. [lepen Hauanom
KaXJI0M JIEKIMM HMMEET CMBICI IPOCMOTPETh KOHCIEKT, YTOObI YCBOGHME HOBOIO MaTepuala
NPOXOAMJIO Jyyllle, TaK Kak B OOJBIIMHCTBE CIIyyaeB W3JIOXKEHHE OIHMpaeTcs Ha Marepua,
IIPOYUTAHHBIN HA IPEABIAYIIUX 3aHATUAX.

JU1st TIOJIHOTO OCBOEHUSI Kypca HEIOCTaTOYHO M3y4aTh JIMIIb JICKIMOHHBIM MaTepual. B xozne
OCBOCHMS Kypca CIEIyeT YHMTaThb KHUIHM, IPEUIOKEHHBIE B CIHCKE JIATEpaTypbl IO Kypcey.
HacrositenbHO  pekoMeHIyeTcs  TakKe  HCIOJb30BaTh  JIUTEPATypy, OOO3HAYEHHYI0  Kak
«JIOIIOJIHUTEIIbHASD), 4 TAK)KE€ CaMOCTOSITENIbBHO WJIM € IOMOIIBIO IPENOoJaBaTellss UCKaThb U APyrue
uctoyHukH. [Ipu pabote ¢ nurepaTypoil cieayeT NpoAeabIBaTh BCE MM XOTSI Obl OCHOBHBIE BBIKJIA/IKH.
BayxHO 0CO3HaBaTh, YTO TOJIBKO CAMOCTOSATEIBHO MPOJAEIaHHBIC BBIKIAAKU MPUBOIAT K IIOHHMAaHUIO
Marepuana.

Meroauueckue peKOMEHAALMH I TOATOTOBKY K CEMUHAPCKUM 3aHATHUAM U PEILICHUIO 3a]1a4

[Iporpamma kypca M CEMECTPOBBIM KAJCHIAPHBIA IJIaH COCTAaBJIEHBl TaK, YTO TEMBI
CEMUHApPCKUX 3aHATHM CIENyHT 3a Temamu Jiekuud. M mporpamMma Kypca, W CEMECTPOBBII
KaJICHJAAPHBIA IJIaH JIOCTYIHBI KaKJOMY CTYJEHTY Ha caiiTe y4eOHOro ympaBlIeHUsI YHHBEpPCUTETA.
[loAroToBUTECS K OYEpEAHOMY CEMUHAPCKOMY 3aHSATHIO - 3TO, MpPEXIE BCEro, mpopadoTaThb
JIEKIIMOHHBIM MaTepuall, COIVIACHO METOAMYECKUM pPEKOMEHJalusM. Bce HEBBIICHEHHBIE BOIPOCHI
TEOPUH MOKHO (M HY’KHO) 3aJaTh IPENO/aBaTel0 B Hayaje ceMUHapcKoro 3aHatus. Ha cemmHape,
KaK MpaBWIo, pa30MparoTcst BOIIPOCHl U KAUECTBEHHBIE 3a/1a4H, JAIOIUe BO3MOXKHOCTb 0oJiee Tiy0oKo
IIOCTHYb M3y4daeMblid pas3zien Kypca. Kpome Toro, Ha ceMuHape ydaT NMpaBUIbHO CTaBUTh U pELIATh
3a/a4d, aHAJIM3UPOBATh pelleHHe 3anad. [lo mpoineHHONW Ha ceMHMHAape TeMe JArTCs 3aJadd Ui
CaMOCTOSITENIBHOTO (JIOMAIIIHETO) pEIICHUs. Y CBOEHHE Kypca BO MHOI'OM 3aBHUCHUT OT OCMBICIEHHOIO
BBITTOJIHEHHST IOMAIITHET0 33/1aHus, BIlyMUHUBOTO PEUICHHUsI OOIBIIOTO KOJIMYECTBA 3a/1a4.

[Ipu pemenun 3a1a4 1enecooOpa3HO pyKOBOJICTBOBATHCS CIAEAYIOLUIMMHU ITPaBUIAMMU:

1. IIpexne Bcero Hy>KHO XOpOIIIO BHUKHYTh B YCIIOBUE 33/1a4H, 3alIACATh KPATKO €€ yCIOBHE.



2. Cnenyer MpUKUHYTh, KaKH€ OCHOBHBIC 3aKOHBI U YPABHEHHS M B KAKUX MPUOIMIKESHUSIX
CJIeZlyeT UCIOIb30BAaTh U 3aIMCATh UX, ITOCIIE YETO MOMBITATHCS PEIINTh.

3. 3agaya noipKHA OBITH CHavyasa pelieHa B MaKCUMaIbHO OOIIEeM BHUJIE.

4. TlomyuuB pemieHne B OOIIEM BHJE, HYKHO IPOBEPHUTH, NPABWIBHYIO JI OHO HMEET
pa3MepHOCTb.

5. Ecim 3TO BO3MOXHO, HCCeNOBaTh IOBEIEHUE pEIIeHHs B IMpeneibHBbIX Clydasx H
M300pa3uTh XapakTep U3yuyaeMoi 3aBUCUMOCTH TpadudecKu.

6. Ecnu BO3MOXHO, MpU MOJYYEHUH TOTO WJIM MHOTO pe3yibTara, ClelyeT yKa3aTh I'PaHHUIlbI
€ro NMPUMEHUMOCTH.

Pemenue 3amaun npuHeceT HaMOOMIBIIYIO MOJIB3Y TOJIBKO B TOM Ciy4ae, KOraa o0ydaromuics
PELIUT ee CaMOCTOATEeNbHO. PemunTh 3amady 6e3 MOMOIIM YacTo HE BCETAa YJaeTcs, HO TeM HE MEHee
MIOTIBITKA HAWTH PElIeHHE Pa3BHBAIOT MBIIUICHUE U YKPEIUIAIOT BoM0. Heo0XoauMo moHMMaTh, YTO
JUIE HEKOTOPBIX 3aJad He ynacTcs OBICTPO HAWTH pelieHwne, BeIb PEHICHHE 3a7ad OTHOCHUTCS K
HAay4yHOM JEeSATENbHOCTH, KOTOpas NpeanojiaraeT TBOPYECKUH TMOAXOA U JJIUTEIbHOE BpeMs
00 TyMBbIBaHUS.

W3 cka3aHHOrO BBITEKAET, YTO PEIICHUE 3a/1a4 HU B KOEM cllyuyae He ClIeyeT OTKIaIbIBaTh Ha
MoCJIeHUI Bedep mepen 3aHATUSAMH, KakK, K COXKaJICHUIO, HEPEAKO MOCTYyHaroT CTyAEHTH. B sTom
ciiyyae Oojee CIIOKHBIE M TMPUTOM Hambosiee cojaepkaTelbHble M TOJIE3HbIE 3a7ayd 3aBEJOMO HeE
MOTYT OBITh PELICHBI.

B pexomenmyeMbIx cOOpHHKax 3a/ad, B paszeiie, KOTOPbIA CleyeT 3a OTBETaMH, COAEPIKATCS
yKa3aHHUs K pemeHuro Oosiee TpyAHBIX 3amad. OOpamaTthCsi K HUM HYXKHO JIMIIB TOCTE TOTO, Kak
HECKOJIBKO TOTIBITOK PEIINTh 337a9y HE TPUBEAYT K YCIIEXY.

MeTtoauueckue peKOMEeHIaluu AJIsl HOJArOTOBKU K KOHTPOJIBHBIM U MPOBEPOYHBIM paboTaM

KonTponbable paboThl TPOBOASTCA MJIi TPOBEPKHM KauecTBa YCBOEHHUS Marepuaia H
BBIMIOJTHEHUSI JOMAITHUX 3aJaHuil cTyaeHTaMd. OHHM OCHOBBIBAIOTCS CTPOTO Ha MPONHICHHOM
MaTepualie U HE BBIXOAAT 3a PAMKM H3jaraeMoro kKypca. CBOEBpeMEHHOE H3y4eHHUE JIEKIIMOHHBIX
MaTepHUaIOB M BHITIOJHEHUE JOMAIIIHUX 33JaHUN TapaHTUPYET YCIEIIHOE BBIMOJIHEHUE KOHTPOJIBHBIX
U 1npoBepouHbIX pabor. Ilpu TOATOTOBKE CleqyeT pyKOBOACTBOBATHCA — OOIICTIPHUHATHIMU
YCTaHOBKaMH, T.€. MOBTOPUTh HW3YYEHHBIH MaTepuall, 3allOMHHTH OCHOBHBIC HJIE€W, NMPUHIUIBI U
pe3ynbTaThl Kypca. He ciemyer mbITatbest «BBI3yOpUTEY MaTepHal, JOCTATOUYHO TOHSATh U 3alIOMHUTH
JOTHKY BBIBOJIa TE€X WJIM HMHBIX PE3yJbTaTOB W pEIICHUS 3aJad M OCO3HATh WX (U3UYECKUU W
MaTeMaTHYeCKHil CMbICI. [Ipyu BBIMOTHEHUH KOHTPOJBHOW WIIM MPOBEPOUYHON pabOTBI HEOOXOIUMO
3aMuchiBaTh BCE OCHOBHBIE IIard MpH pPEIICHWH 3aJauyd, HE «IEPECKaKkuBas» K KaKOMY-TO
MPOMEXYTOYHOMY WJIM OKOHYATENIbHOMY pe3ylbTaTy 0e3 Kakux-1u00 Ha TO (U3NYECKUX WIH
MaTeMaTH4YeCKUX 000CHOBaHMH.

PaboTa nomkHa OBITH 3amKcaHa Tak, 4TOOBI ObUIA TIOHSATHA JIOTHKA PEUICHUs 3a7ad, IPH ITOM
CTPOTHX IMpaBwi opopmiIeHHS 3a1a4 HeT. OKOHUATEeNbHBI OTBET HEOOXOAUMO BBIIEIUTH KAaKUM-JINO0
Croco0OoOM TakK, YTOOBI MPOBEPSIONIEMY OBLIIO MOHATHO, YTO 3TO U €CTh OTBET K 3a/1aue.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TPEIIOJIABATEJIEM

[IpoBeeHne MPaKTHYESCKUX 3aHATHIN U BBIIOJHEHHE CAMOCTOSTEIIBLHBIX PadoT

CTyneHTBl JIOJDKHBI, HCIOJIB3Yysl TMOMYYCHHBIH Ha JIGKLIUSIX Marepuaj, Hay4uThCs pelaTh
3a/1a4u 10 Kypcy.

Crenyer MCHONB30BaTh Pa3IMYHBIC NPHEMBI BOBJICUCHHS CTYACHTOB B MPOLIECC OCBOCHHMS
yueOHOro Matepuana:



- OIIPOC CTYACHTOB 110 COJIEP>KAHUIO IPOUNTAHHBIX JIEKLINN;

- BBI30B CTYJICHTOB K JIOCKE JIJIsl pELIEHUs TEKYILIUX 33]1a4;

- CaMOCTOSITEIbHOE PELIEHUE 3a/1a4U CO CBEPKOM MPOMEKYTOUHBIX U KOHEYHOI'O PE3yJIbTaTOB
pelIeHus;

- TI0Ka3 MpernojaBaTesieM Ha I0CKE PELIEeHUs TUIIOBbIX 33/1a4;

- caMOoCToOsTeIbHAs paboTa Hall 3aJaHUSIMHU.

Opranu3zaiust KOHTPOJI

KoHTponb 3HaHMI OCYIIECTBISIETCS MyTEM MPOBEACHHUS KOHTPOJIBHBIX WIIM CAMOCTOSITEIbHBIX
paboT ¢ mocneayoen IpOBEPKO.

Ha xaxqoM ceMHHape BBIAAETCS JOMallHee 3aJaHue, KOTOpoe 00s3aTeIbHO MpPOBEpSETCs B
WH/IMBUYaTbHOM TOpsake. Takke B Kypce MOXKET ObITh BBIIAHO T.H. OOJBIIOE JOMAIIHEE 3aaHHeE.
bonbmne nomamnue 3aganus (b/3) mpeaHasHaueHbl AJi CaMOCTOSITEILHOM PaOOTHI CTYAEHTOB C
nocienyromend mpopepkoit npenogaateneMm. Kak mpasuio, caadya BJI3 mpoxomut B Buae YCTHOU
3alUThl B CEpeAMHE WM B KOHIIE y4eOHOro cemecTtpa, HO (opma U BpeMs MPOBEPKU MOXKET OBITh
M3MEHEHa Ha YCMOTpPEHUE MPEeno/1aBaTesl.

Ha ocHOBaHUM 3THX pe3yNbTaTOB BHICTABISETCS BHYTPHCEMECTPOBBIN 3a4eT.

IIpoBenenue 3a4€TOB U IK3aMEHOB

Jlnst fomycKa K 3a4eTy WM 9K3aMeHY HEOOXOMMO UMETh MOJIOKUTEIbHBIE OLIEHKU MO KaXKI0H
teme. Bo BpeMsi 3aueta CTyJeHT Moy4yaeT WHANBUIYAIbHbIM OMIIET M TOTOBUT OTBETHI HA BOIPOCHI 110
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