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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 HaumenoBanue komrnereHimn | Koj 1 HanMeHoBaHMe HHIUKATOpaA JOCTHKECHUS
KOMITETCHIIHT

OIIK-1 [2] — Cniocoben ucnonb3oBath | 3-OI1K-1 [2] — 3HaTh pyHIaMeHTaIbHBIC 3aKOHBI IIPUPOJIBI U
(dyHIaMeHTaIbHBIE 3aKOHBI IPUPOJIBI | OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUTUTHH

U OCHOBHBIE 3aKOHBI V-OIIK-1 [2] — VYMmeTh ucnosib3oBaTh (hyHIaMEHTATBHBIC
€CTECTBEHHOHAYYHBIX JUCIMIUIUH B 3aKOHBI MPUPOJIBI 1 OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
npodeccroHalbHO e TeNbHOCTH JUCLUILTUH B PO ECCHOHATBHON ASITETbHOCTU

B-OIIK-1 [2] — Biagets crioco0aMu HCIIOIb30BaTh
(dbyHIaMEHTATBHBIC 3aKOHBI PUPOJIBI 1 OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHAYYHBIX JUCHUILJIMH B HpO(i)eCCHOHaHLHOﬁ
NEeATESTLHOCTH

OIIK-1 [1] — Cniocoben ucnonb3oBath | 3-OI1K-1 [1] — 3naTe pyHIaMeHTaIbHBIE 3aKOHBI IPUPOJIBI U
(yHIaMeHTaIbHBIE 3aKOHBI IPUPOJIBI | OCHOBHBIC U OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX

1 OCHOBHBIE 3aKOHBI JTUCLUILITUH
€CTECTBEHHOHAYYHBIX TUCIUIUIMH B VY-OIIK-1 [1] — YMeTh UCTIONIB30BaTh PUINICCKUE 3aKOHBI
poeCCHOHATBHON EATETLHOCTH MIPU aHAJIM3E U PEIICHUH MpodieM mpodecCuoHATbHON

ACATCIIBHOCTHU,; MPUMCHATH M3YYCHHBIC 3dKOHOMCPHOCTH K




OIIK-2 [2] — CriocobeH MPpUMEHSTh
METObl MATEMAaTHYECKOTO aHaJIM3a,
MOJICTTUPOBAHUS, ONITUMHU3AIIIN 1
CTaTHCTUKH ISl PEIICHUs 3a/1a4,
BO3HHUKAIOIIHX B X0OJI€
npodeccrnoHaNbHOMN eATeTbHOCTH

OIIK-2 [1] — CriocobeH MpuMEHSTh
METO/bI MATEMATHUYECKOTO aHAJIN3a,
MOJICTTUPOBAHUS, ONITUMHU3AIIIU U
CTaTHCTUKH ISl PEIICHHUs 33124,
BO3HHUKAIOIIHX B X0OJIC
npoeccroHaNbHOM eATEeNTbHOCTH

penieHnto pU3NIeCKuX 3aa9 U aHAIM3UPOBATH MMOTYYCHHBIE
perieHus

B-OIIK-1 [1] — Bnangets yMeHHEM BBIBOJAUTH OCHOBHBIE
COOTHOIICHUS MEXITY (PU3NIECKUMU BEIIMUYNHAMU,
CJIeIyIOIIKE U3 MOCTYJIATOB TEOPUH WU U3 PE3YyJIbTaTOB
AKCTIIEPUMEHTA; YMEHHUEM NMPUMEHUTHh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX JTUCLIMIUIMH [IPU PEIICHUHU 3a/1a4;
aHAJIM3UPOBATH MOJIYYCHHBIC PEIICHUS 3a/1a4 B
npodeccHoHaNBHOM EATENbHOCTH; MPOBOIUTH YUCICHHBIE
BBIYUCIICHHS C TPeOyeMOM CTETIEHhIO TOYHOCTH;

3-OI1K-2 [2] — 3naTh METOABI MAaTEMAaTUYECKOTO aHAJN3a,
MOJEJIUPOBAHUSA, ONTUMHU3ALMNHA U CTATUCTUKHU

V-OIIK-2 [2] — YMeTh TpUMEHSTh METOIbl MATEMATUYECKOTO
aHajan3a, MOJICIMPOBAHUs, ONTUMHU3ALUNA U CTATUCTUKH JIJIs1
pelIeHus 3a/1a4, BOZHUKAIOIIUX B X0/€ MpodeccruoHalIbHOMN
NeSATEIbHOCTH

B-OIIK-2 [2] — Biamets MeTOgaMu MaTEMaTHYECKOTO
aHajau3a, MOJICJIMPOBAHUs, ONTUMHU3ALIUYA U CTATUCTUKH JIJIs1
penieHus 3ana4y

3-OIIK-2 [1] — 3HaTh OCHOBHBIE TTOHATHS ¥ METOIbI
MaTeMaTHUYECKOr0, BEKTOPHOI'O U TE30PHOTO aHAIN3a,
MOJICIMPOBAHUS, ONTUMHU3AINHN U CTATUCTHKY IS PEIICHUS
3a/1a4, BOSHUKAIOIIUX B X0/€ MpodeccuoHalbHOI
NEeSATeTLHOCTH

V-OIIK-2 [1] — YMeTh peliath TUIIOBBIE 33a4H,
BO3HHUKAIOIIHE B X0/€ MPO(eCCUOHATBHOM IeATeTbHOCTH
METOJaMU MaTEMaTUYECKOI0, BEKTOPHOTO U TE30PHOIO
aHajM3a, MOJICIIMPOBAHUS, ONTUMHU3AIMHA U CTATUCTUKH JIJIsI
pelIeHus 3a/1a4, BOZHUKAIOIINUX B X0/€ MpodeccuoHalIbHOM
NEeSATeTLHOCTH

B-OIIK-2 [1] — Biagets MeTogamMu MaTEMaTUYECKOTO,
BEKTOPHOTO ¥ TE30PHOTO aHaJIN3a, MOJICTTUPOBAHUS,
ONTUMU3ALMH U CTATUCTUKU JJIs PEIICHUS 3a/a4,
BO3HHUKAOIIMX B X0J1€ MPOPECCUOHAIBHON JAEATETHHOCTH

4. BOCIIUTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccronanpHOE
BOCIIMTAHUC

(B18)

3amaun BocriuTaHus (KOx)

Co3pnanue yciaoBuid,
00ecreynBaroIInX,
(dbopMHpOBaHUE OTBETCTBEHHOCTH
3a podeccuoHaIbHbIN BHIOOD,
npoeCCHOHATBLHOE PAa3BUTHE U
npodecCHOHANBLHBIC PEeIICHUS

BocnuratenbHBIN TOTEHITAAT
JUCIUILINH

Hcrnoas30BaHue BOCIIUTATEILHOTO
IIoTCHIHAaJIa JUCIIUITIIINH

PO ECCUOHATBHOTO MOTYJIS TS
(dbopMHpOBaHUS Y CTYACHTOB
OTBETCTBECHHOCTH 3a CBOE
npodeccuoHanbHOE pa3BUTHE
MOCPEICTBOM BBIOOpA CTYACHTAMH
I/IHILI/IBI/I,Z[yaJIBHLIX O6pa30BaTeJIbHBIX
TPAeKTOPHUI, OPraHU3allUH CUCTEMBI




[Ipodeccuonanshoe
BOCIIUTaHHE

Co3znanue yCcioBHH,
o0ecneynBaroOIInX,
(dbopMHpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KyJIbTYpPbl
MOMCKa HECTAaHAAPTHBIX HAYYHO-
TEeXHUYECKUX/TIPAKTHUECKUX
penieHnil, KpUTHIECKOTo
OTHOILEHUS K UCCIIEI0OBAaHUAM
JKeHay4Horo Tojka (B19)

OOIIEHUS MEXTy BCEMHU
y4aCTHUKaMH 00pa30BaTEIbHOTO
IpoLecca, B TOM YHCJIE ©
HCIIOJIb30BaHNEM HOBBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH.
1.Mcnonp30BaHNE BOCIUTATENBHOTO
MOTEHIMAaJa JUCIUIUIMH/TIPAKTUK
«HayuHo-uccnenoBarenabckas
pabotay, «IIpoekTHas nmpakTHKay,
«HayuHb1i1 cemunap» 1uist:

- (hopMupoOBaHMS MOHUMAHHS
OCHOBHBIX IPUHLIUIIOB U CITIOCOOOB
HAy4YHOTO ITO3HAHUS MUPA, PA3BUTHUS
UCCIIEIOBATENbCKUX Ka4eCTB
CTYJEHTOB IIOCPEACTBOM UX
BOBJICUEHUS B UCCIIEIOBATEIBCKIE
MIPOEKTHI IO 00JIACTSIM HAayUHBIX
nccnenaoanuil. 2.Mcrnons3oBanue
BOCIIMTATEIBHOIO NOTEHIIMATIA
quctuminH "Meropus Hayku U
unxenepun', "Kpurnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KOMMYyHuKanuu'", "BBeaenue B
cnenuanbHocTh", "HayuHo-
ucclieoBaTenbscKas padbora”,
"Hayunblil cemunap" jis:

- (hopMupoBaHHs CIOCOOHOCTH
OTIENATh HACTOSALIME HAy4YHbIE
UCCIJIEIOBAHMsI OT JDKEHAYYHBIX
MIOCPEACTBOM IIPOBEEHUS CO
CTYJEHTAMM 3aHITUH U PETYJISAPHBIX
Oecen;

- (hopMupoOBaHMS KPUTHUECKOTO
MBIIJIEHHSI, yMEHHSI pacCMaTpuBaTh
pa3IMYHbIE UCCIIEIOBAHUS C
AKCIIEPTHOM MO3ULIUU TOCPEACTBOM
00CYX/IeHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIICIOBAHUM,
UCTOPUYECKHX MPEANOCHUIOK
MOSIBJIICHUS T€X WU UHBIX OTKPBITUI
U TEOpHH.

S. CTPYKTYPA M COJEPKAHUE YYEFHOM TUCIUATLIUHBI

Paznensl y‘le6H0ﬁ JUCHUIIIMHBI, UX 06’LCM, CPOKH U3YUCHU U (pOpMLI KOHTPOJIA:




IL.IT

HaumenoBanmue
pasaesa yueOHoi
AUCHMILINHBI

Henenn

Jlexknuu/ Ilpaxkr.
(cemunapswl )/
JlaGopaTopHbIe
padoThbl, 4ac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcnMaJdbHBIN

0aJi1 3a pazgea™*

pasaena (popma*,

ATTecTanus
HeJ1eJst)

HNuaukaropsl
OCBOCHHUS

KoMIIeTeHIIN

6 Cemecmp

OCHOBHBIC TOJIOKCHUS
CTaTUCTUYECKOM
MEXaHHUKHU.
Pacnpenenenus
CTaTHUCTHYCCKOM
bu3HKH.
TepMoauHamMu4eckne
COOTHOIIECHHUS

15/15/0

N
(9]

=
7
oo

N neanpHbrii ras.
KBanTOBBIE rasbl.
TBepnoe teno. [Imazma

9-15

15/15/0

25

K.p-15




HUmoeo 3a 6 Cemecmp

30/30/0

50

KonTpoJbHbie
MepoNnpUsTHSA
Cemectp

3a

6

50




* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H
(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN ()OPM TEKYIIEro KOHTPOJIS U aTTECTAlluU Pa3elioB:

Oo6o03na | ITos1HOe HaMMeHOBaHME

YeHue

K.p KontposbHas pabota

3 3auer

KAJIEHJIAPHBIN IIIAH

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

U yac. , yac. yac.
6 Cemecmp 30 30 0

1-8 OCHOBHBIE M0JIO’KEHHUS CTATUCTHYECKON MEXaHUKH. 15 15 0
PacnpeaesieHus1 CTATHCTHYECKON (PU3UKH.

TepmoauHamMuyecKue COOTHOIIEHUS

1-2 OcHOBHbBIE OHATHS CTATUCTHYECKOH MexaHUKU. DyHkuusa | Becero aymutopHsIx 4acoB
pacnpeneiaeHusi M cpeaHue. MUKpOKaHOHUYECKOe 5 | 5 | 0
pacnpejaeseHue. Omnnaiin
BBoasTCS OCHOBHBIC TOHATHS CTATUCTUYECKON MEXaHUKH, 0 0 0
Cpeau KOTOPBIX BEPOSITHOCTD, (DYHKIIMS pacIipeieIeHus,
aHcamOmb u cpennee. [ 3aMKHYTOM CUCTEMBI C 3aJaHHBIMU
SHEPTHEU U KPATHOCTBIO BBIPOKICHHS YPOBHEN BBIBOJAMUTCS
MUKPOKAaHOHUYECKOE pacrpesiesieHuE.

3-5 Pacnpenesnenue 'né6ca u 60J1b1110e KAHOHMYECKOE Bcero aynuropHbIx 4acoB
pacnpenenenne. OCHOBHOe TePMOAUHAMHYECKOE 5 | 5 | 0
TOK1€CTBO. JHTPONUS Owunaiin
BBoastcs nouaTus repMocTaTa M HoJcucTeMsbl. J{is 0 0 0
3aMKHYTOM CHCTEMBI C 33JJaHHOM IIOJIHOM YHEPTUEH,

JIOITyCKAIOILIEHN pa3/ielIeHne Ha TEPMOCTAT U MOJCUCTEMY,
BBIBOJISITCSI KAHOHUYECKOE pacnpenenenue ['md0ca u 6ompIoe
KaHOHHUYECKOE pacrnpeneneHue. s KaKaoro pacupeaesieHue
paccMaTpUBAIOTCS CpeIHEe, TUCTIEPCHs U (PITYKTYaIHsl.




BBoautcs pyHaaMeHTaIbHOE MOHSATHE CTATUCTHYECKON
(UBUKH - PHTPOMHUS; a TAK)KE 0OPAaTUMOCTh U HEOOPATUMOCTh
nporeccoB. M3 601b110r0 KAHOHUYECKOTO pacipeaeIeHHs
BBIBOJIUTCSI OCHOBHOE TEPMOJUHAMHYECKOE TOKAECTBO.

IlepBoe 1 BTOpOE HaYa/1a TepMOAMHAMUKH. Teopema
Hepucra. PadoTa ¥ KOJIM4€CTBO TEMJIOThI.
Tepmoannamuuyeckue HepaBeHcTBa. LHlukia Kapno.
IIpuHIUI JMHAMUYECKOr0 OTOIJICHHUS.

PaccmarpuBarorcs mepoe U BTOpoe Hayasla TEPMOJUHAMUKU:
3aKOH COXPaHEHUS SHEPTUU U HeyObIBAHUE SHTPOIINH, a TAKKE
TpeThe HA4aJIo TEPMOJUHAMUKHY - Teopema Hepucra. BBoaurcs
MOHSTHE PAa0OTHI U KOJMYECTBA TEIUIOTHl TEPMOAMHAMHUYECKOM
cucreMsl. PaccmaTtpuBaroTcs TepMOAMHAMUYECKUE
HEPaBEHCTBA, ONMCHIBAIOIIME HAITPABIEHHOCTh PA3JIMYHbIX
npoueccos. M3ydaroTcs pasnuyHble TEPMOJIUHAMUYECKUE
LMKJIBI, BKJIFOYas HUKI KapHO Kak LUK ¢ MAKCUMaJIbHO
Bo3MOxHbIM KIIJI. PaccMaTpuBaeTcs npuHIMIT
JUHAMHAYECKOI0 OTOIUICHHS.

Bcero ayiuTopHbIX 4acoB

5 |5 |0

Owntaiin

0 0 0

9-15

Naeanbubiii ra3. KBanToBble ra3el. TBepaoe teno. Inazma

15 15 0

9-10

HpeannHblid KiIaccnueckuii ras. Cratucruka boasnmana.
TensioeMKOCTB raza IByXaTOMHBIX MOJIEKY.JI.
PaccmarpuBaeTcst Moziens uacaIbHOTO Ta3a, B paMKaxX KOTOPOH
B3aUMOJICMCTBUE YACTHI] ra3a ApYyT ¢ APYrOM CUUTAETCS
npeHeOpekuMo MajbiM. C TTOMOIITBIO0 OOJIBIIIOTO
KaHOHMYECKOTO PacIpe/iesIeHUs BBIBOJIUTCS CTaTUCTUKA
Bonwsiimana. Takke paccMaTpUBaeTCs MOJICIb raza
JIBYXaTOMHBIX MOJieKyJ1. Oco0oe BHUMaHUE YACISIETCS
TEeMITepaTypPHON 3aBUCUMOCTH TETUIOEMKOCTH, OTIMYHOM OT
TaKOBOMH JJISI OJJTHOATOMHOI'O T'a3a 3a CUET ITOSBJICHHS
JUTOJIHUTEILHBIX, BRIPAIIATEIbHBIX, CTENIEHEH CBOOOIBI.

Bcero AYAUTOPHLBIX YaCOB

4 | 4 |0

Omutaiig

0 0 0

11-12

Pacnpenesnenne ®@epmu-/Aupaka n boze-JitHmreiina.
Temmneparypa Boipo:kaeHusi. CHIbHO- U
c1200BBIPOK/ACHHBIE Hlea/IbHbIe KBAHTOBbIE Ia3bl

N3 601p1110r0 KAHOHUYECKOTO paclpeesieHUs! BEIBOISTCS
Ba)KHEHIINE KBAHTOBOCTATUCTUYECKUE PACIIPEICIICHHUS:
®epmu-/upaka u boze-OiiHmTeiiHa. BBoauTcs nmoHstue
TEMIIEPATypPbl BBIPOKIEHHSI KBAHTOBOI'O ra3a. Takxke
paccMaTpuBalOTCs CUIIBHO- U C1a00BBIPOKICHHBIC HI€aIbHbIC
KBAHTOBBIE ra3bl KaK IPeJIeIbHbIE CITy4yanl COOTBETCTBYIOIIUX
KBaHTOBOCTATUCTUYECKUX CHUCTEM.

Bcero ayuTopHsIX 4acoB

4 | 4 | 0

Ownaiin

0 0 0

13-14

®epMu-ra3s nNpu HyJeBOil 1 HU3KOH TeMmepartype. bo3e-ras
NpH TeMIlepaType HUKe TeMIepaTypbl BbIpoxkaeHus. boze-
KOH/IeHCAIUsI

PaccmarpuBarorcst cBoiicTBa pepMu- U 003€-ra30B MPU HUZKUX
Temneparypax. /[Be 3T CTaTUCTUKU JEMOHCTPUPYIOT
NPUHIUIHAIBHO Pa3HOE MOBEJCHHUE B 00JIACTH HUZKUX
temneparyp. Ocoboe BHIMaHUE yAEseTCs SABICHUIO 003e-
KOHJIEHCAllUU TpU TeMIepaTypax HUXKe TeMIepaTypbl
BBIPDOXKICHUS.

Bcero ayiuTopHsIX 4acoB

3 | 3 | 0

Omnang

0 0 0

15

TensoemkocTs TBepAbIX Tel. Ci1a00 Henaea bHAasl MJIa3Ma
PaccmarpuBaercs TemneparypHasi 3aBUCUMOCTh
TEMIUTOEMKOCTHU TBEPABIX Tel. JleMOHCTpUpyeTcs coriacue

Bceero AYAUTOPHLBIX 4YaCOB

2 |2 [0

Omutaiin




MIOJIyYE€HHBIX PE3YyJIbTaTOB C U3BECTHBIM 0 0 0
BBICOKOTEMITEPATYPHBIM MIPEAEIIOM - 3aKOHOM J[rononra-IItu.
OTtnenpHO paccMaTpUBaETCs 3a7ada O CTATUCTUYECKOM
OIHCaHUU CJIa00 HEeueanbHOM MIa3Mbl B TEPMUHAX
U3YYECHHBIX pPaHee B Kypce TEPMOJIMHAMUYECKUX BEIUYHH.

16 I'a3 Ban-nep-Baaabca. PaBHoBecue pa3. YpaBuenue Bcero ayiuTopHbIX 4acoB
Kuaaneiipona-Knaysuyca. Kpurnyeckas rouka. PapHosecue | 2 | 2 | 0
B XHMHYECKHX PeaKIHAX Omnuaiin
B kagecTBe npumepa MOJENM HEUICAIBHOIO ra3a 0 0 0

paccMaTpuBaeTCsl BaH-/Iep-BaaibCOBCKUM ra3. BBoaurcs
NOHsATHE paBHOBecHs (a3 U (Ha30BBIX MEPEXOOB NMEPBOTO U
BTOpOro pojaa. BeiBoautcst uzBectHoe ypaBHenue Kianeitpona-
Kitay3zuyca. Pa3BuBaercs TeXHUKA KAYECTBEHHOTO aHAIM3a
(ha30BbIX EPEXOJIOB C MOMOIIBI0 quarpamm. Broasarcs
MOHSITHSI KPUTUYECKONW TOUKH U PABHOBECHS B XUMHUUECKHUX
peaKImsX.

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OIIIINA:

Oo6o03una | [losiHOe HanMeHOBaHMe
YeHHue

OK OJNEeKTPOHHBIN KypC

1M [ToTHOTEKCTOBBINM MaTepHan
111 [TOTHOTEKCTOBBIE JIEKLIMHU
BM Bunieo-marepuaisl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectbl

5CM DJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPUAJIb
ncC HNHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHX

B kypce ucnonb3yroTcst TpaaullMOHHbIE 00pa30BaTeIbHbIe TEXHOIOTHH: JIEKIIUH, CEMUHAPCKHE
3aHATHA C Pa30OPOM 3a7a4 U IPUMEPOB.

7. ®OH/J OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIMHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIETO,
PYOEKHOTO ¥ TIPOMEKYTOYHOT'O KOHTPOJIS IO JUCIUTUIMHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
Mpe/icTaBjeHa B cleayIoleil Tabnuie:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTAllMOHHOE 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
OIIK-2 3-0OI1K-2 3, K.p-8, K.p-15




Y-OIIK-2 3, K.p-8, K.p-15
B-OIIK-2 3, K.p-8, K.p-15
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
OIIK-2 3-OI1K-2 3, K.p-8, K.p-15
Y-OIIK-2 3, K.p-8, K.p-15
B-OIIK-2 3, K.p-8, K.p-15

HIxkanbl oneHKH 00pa3oBaTeNbHbBIX 10CTHKEHUI

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOUMTENbHO. MITOroBast arrecranus no AMCLUUILUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKaje W MpeAcTaBiIsieT coboil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

HToroas omieHKa BBICTABISETCS B COOTBETCTBUHU CO CJ'IC,I[yIOIJ.[CfI IIKAJIOM:

Cymma
0asuioB

OrneHka 1o 4-ex
OAJUILHOM 1IKAJIE

Ornenka
ECTS

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOM TUCITUTUINHBI

90-100

5 — «omauunoy

OrneHka «OTINYHO» BBICTABISETCA
CTYZAEHTY, €CJIY OH INIyOOKO U IIPOYHO
YCBOWJI POTPaMMHBII MaTepual,
HCYEpIBIBAIOLIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, yMeeT TECHO YBS3bIBATh
TEOPUIO C MPAKTUKOM, UCIIONB3YET B
OTBETE MaTepHal MOHOrpaduIecKon
JIUTEPATYPBHIL.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

3
«Y00871€eMEOPUMENILHOY

Or11eHKa «XOPOIIO0Y BEICTABIISIETCS
CTYJCHTY, €CJIH OH TBEPJIO 3HACT
MaTepHai, TPaMOTHO U TIO CYIIECTBY
M3JIaraer ero, He JOMycKas
CYIIECTBECHHBIX HETOYHOCTEH B OTBETE
Ha BOMPOC.

OneHka «y10BIETBOPUTEIHHOY
BBICTaBIISIETCS CTYACHTY, €CIIH OH MMEET
3HaHMsI TOJILKO OCHOBHOTO MaTepuana,
HO HE YCBOWJI €T0 JIeTaleH, T0IycKaeT
HETOYHOCTH, HEJIOCTATOYHO MPaBUIIbHBIC
(opMyNIHUPOBKH, HAPYILICHHS
JIOTUYECKOH MOCIIEI0BATEILHOCTH B
M3JI0’KEeHUH IPOTPaMMHOTO MaTepuaa.

Hwuxe 60

2 -
«HeydoeﬂemgopumeﬂbHo»

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJISETCS CTYACHTY, KOTOPBIH HE
3HAET 3HAYNUTEIILHON YacTh
MPOrpaMMHOI0 MaTepraa, I0IMyCKaeT
CyleCTBeHHbIC o1mnOKu. Kak npasuo,
OLICHKA «HEYIOBICTBOPUTEIILHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHUTENILHBIX 3aHATHI 110
COOTBETCTBYIOIICH AUCHUIIIMHE.




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

OCHOBHAA JIMTEPATYPA:

1. U 11 60 KomnbroTepHoe MoenrpoBanue ¢pusndeckux mporeccoB B makere MATLAB :, CaHkT-
[lerepOypr: Jlanp, 2022

2. OU K 73 KomnproTepHoe MoJeInpoBaHe (PU3NYECKHX MPOLIECCOB ¢ HCIob30BaHreM Matlab :
ydeOHoe rocobue it By30B, Mockga: FOpaiit, 2021

3. 538.9 K12 ®u3nka MakpOCKONMMUYECKUX KBAHTOBBIX CUCTEM : KypC JIEKIUI; ceMUHapbl, MockBa:
Wz nmarensckuii nom MBU, 2014

4. 59U N20 Ipaxtuky™m no craructuyeckoit pusuke Y. 1 ,, Mocksa: MUDU, 2008

5. 53 JI22 Teopernueckas ¢usuka T.5 Cratuctuueckas ¢puszuka. U.1, , Mocksa: duszmariaut, 2005

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 536 JI47 Beenenue B TepmoauHaMuky. Cratuctudeckas ¢pusuka. : , M. A. JleontoBuu, CaHKT-
[etepOypr [u ap.]: Jlans, 2008

[MPOI'PAMMHOE OBECIIEYEHMUE:

CrenuanbHoe MporpaMMHOe o0ecriedeHue He TpedyeTcst
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JISA CTYAEHTOB

MeTtoauueckrie peKOMEeHIalliu TI0 OCBOCHHIO TEOPETUUECKOI0 MaTepuaia

Jlig ycrmemHoro M3y4eHus Kypca HEOOXOAMMO MNPUIEP>KUBATHCS ONPEACEHHOW METOIUKU
3aHATUH. OCHOBHOE YCJIOBHUE YCIIEXa — CUCTEMATUYECKHUE 3aHATHUS.

JlJis yCHENIHOTO OCBOCHHS TEOPETUYECKOM YacTH Kypca HEOOXOAMMO PETYISIPHO MOCelaTh
JEeKIIMA ¥ BeCTH KOHCHEKT. [locie kaxmoil Jekmuu cieayeT BHUMATeNbHO Pa3OMpaTh JEKIMOHHBIN
Marcpual, HpI/I‘-IéM npu HCOGXOI[I/IMOCTI/I CICayCT IMpoACbIBaTb HCEKOTOPLIC MOOIOJHHUTCIBHBIC
BBIKJIQJIKU, €CJIM Takue ObUIM OCTABJICHBI JIGKTOPOM JUIsl CAMOCTOSITENIbHOU padoThl. [lepen Hauamom



KaX/I0i JIEKIMM HMMEET CMBICI TNPOCMOTPETh KOHCIHEKT, YTOOBl YCBOEHHE HOBOIO MaTrepuana
MPOXOAMJIO Jyyllle, TaK Kak B OOJBIIMHCTBE CIyyaeB W3JIOXKEHHE OMNHMpAeTCs Ha Marepua,
MIPOYUTAHHBIN HA MPEAbIIYIINX 3aHATUAX.

JUJis TIOJIHOTO OCBOEHUSI Kypca HEJIOCTaTOYHO M3ydaTh JIMILIb JIEKIMOHHBIN MaTepuan. B xoxe
OCBOEHHUSI Kypca CleIyeT 4YHUTaTb KHWUIHM, IPEAJIOKEHHbIE B CIHCKE JHUTEpaTyphl IO Kypcy.
HacrositenbHO  pekoMeHIyeTcs  TakKe  HCIOJB30BaTh  JIUTEpaTypy, OOO3HAUEHHYI0  Kak
«JIOTIOJIHUTEIIbHASD), a TAK)KE€ CaMOCTOSITENIbHO WIM € MOMOLIBIO IMPENoJaBaTelis UCKaThb U APyrue
uctouHuku. [Ipu pabote ¢ auTepaTypoii ciemyeT NpoeibIBaTh BCE I XOTSI ObI OCHOBHBIE BBIKJIAIKH.
BayxHO 0CO3HaBaTh, YTO TOJIBKO CAMOCTOSITEIBHO MPOJAEIaHHBIE BBIKIAAKU MPUBOIAT K IIOHUMAaHUIO
Martepuana.

MeTtoauueckue peKOMEHIaluu AJ1sl HOJTOTOBKU K CEMUHAPCKUM 3aHATHIM M PEIICHUIO 3a/1a4

IIporpaMMa Kypca M CEMECTPOBBIM KaJ€HJApHbI IUIAH COCTAaBJIEHbl TaK, 4YTO TEMBI
CEMUHApPCKHUX 3aHATHM CIHEQyIT 3a Temamu Jiekuud. M mporpamMma Kypca, M CEMECTpPOBBIM
KaJIeHJAApHBINA IJIaH JIOCTYIHBI KaKJOMY CTYJICHTY Ha caiiTe y4eOHOro ympaBlIeHUsI YHHBEpPCUTETA.
[loAroToBUTECS K OYEpEeAHOMY CEMHUHAPCKOMY 3aHSATHIO - 93TO, MPEXIE BCEro, mpopadoTarhb
JIEKLIIMOHHBIA MaTepHuall, COINIaCHO METOAMYECKUM pEKOMEHJalusM. Bce HEeBBIICHEHHbBIE BOIPOCHI
TEOPHM MOKHO (M HY’KHO) 3aJaTh IPerojaBaTelo B Hayaje ceMUHapcKoro 3aHatus. Ha cemuuape,
KaK MpaBuIo, pa30MparoTcst BOIIPOCHI U KAUECTBEHHBIE 3a/1a4H, JAIOIIe BO3MOXKHOCTH OoJiee TIy0oKo
IIOCTUYb M3y4yaeMblid pas3zien Kypca. Kpome Toro, Ha ceMuHape ydaT MpaBUIbHO CTaBUTh U pelIaTh
3a7a4¥, aHAIM3MPOBATh pelieHue 3aaad. [0 mpoWIeHHOW Ha CeMHHApe TeME MATCA 3aJadd s
CaMOCTOSITENIFHOTO (JIOMAIIHET0) pelIeHUs. Y CBOEHHE Kypca BO MHOIOM 3aBUCHUT OT OCMBICIEHHOIO
BBITIOJTHEHUS! IOMAILIHET0 3aJJaHusl, BAYMYHMBOIO PelIeHus] OO0JIBIIOT0 KOJIMYeCTBa 3a/1a4.

[Ipu pemenun 3agau 1enecooOpazHO PyKOBOJICTBOBATHCS CIAEAYIOLUIMMHU IPaBUIAMMU:

1. IIpexnae Bcero Hy>KHO XOpPOIIIO BHUKHYTh B YCJIOBUE 33/1a4H, 3alIACATh KPATKO €€ yCIOBHE.

2. Cnenyer MpUKUHYTh, KaKH€ OCHOBHBIC 3aKOHBI U YPABHEHHMS M B KAKUX MPUOIMKEHUSIX
CJIeyeT UCII0JIb30BaTh U 3aIIUCaTh UX, I10CIIE YETO MONBITAThCS PELIUTD.

3. 3amava qomkHa OBITH CHAYalla pelieHa B MAKCUMAIIbHO O0IIeM BUJIE.

4. TlomyuuB pemieHne B OOIIEM BHJE, HYKHO IPOBEPUTH, MPABWIBHYIO JIM OHO HMMEET
Pa3MepHOCTb.

5. Ecam 3TO BO3MOJHO, MCCIIEOBaTh IIOBEJICHUE PEIICHUS B IPEACIBHBIX CIy4asX H
M300pa3uTh XapakTep U3yuyaeMoi 3aBUCUMOCTH TpaduyecKu.

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

Pemenue 3aaun npuHeceT HaMOOMIBIIYIO MOJIb3Y TOJIBKO B TOM cilyyae, KOrAa oOydaromuics
PELIUT ee caMOCTOATENbHO. PemunTh 3aady 6e3 MOMOIIM YacTo He BCErAa yJaeTcs, HO TeM HE MeHee
MIOTIBITKY HAaWTH pelIeHHe Pa3BHBAIOT MBIIUIEHUE U YKPEIUIAOT Boiao. Heo0XoauMo moHMMaTh, YTO
JUIE HEKOTOPBIX 3aJad He ynacTcs OBICTPO HAWTH pelieHHe, BeIb PEIIeHHE 3a7ady OTHOCHUTCS K
HAay4yHOM JEeATENbHOCTH, KOTOpas MpEeanojiaraeT TBOPYECKUH TMOAXOA U JJIUTEIBHOE BpEMs
00TyMBbIBaHUS.

N3 cka3aHHOTO BBITEKAET, UTO PELICHUE 337]a4 HU B KOEM CIIy4ae He CJIEyeT OTKJIAJbIBaTh HA
MOCJIEIHUM Beuep Nepes 3aHATHSAMH, KaK, K COXAJICHHIO, HEPEAKO IMOCTYNarT CTYAEHTh.. B 3ToM
ciydae Oosee CIOXKHBIE M MPUTOM HauOoliee cojaepiKaTelbHble U IOJIE3HbIE 33/JaYd 3aBEAOMO HE
MOTYT OBbITh PELICHBI.

B pexkomenyeMbix cOOpHHMKax 3a/1ad, B pa3zeiie, KOTOPbI CleyeT 3a OTBETaMH, COAEPIKATCS
yKa3aHUs K pemeHuio Oosiee TpyAHBIX 3agad. OOpamaTthCsi K HUM HYXKHO JIMIIB IOCTE TOTO, Kak
HECKOJIBKO IMOMBITOK PEUIUTh 3a/1a4y HE IPUBEIYT K YCIEXY.



Metoanyeckre peKOMEHIAINH [T HOArOTOBKU K KOHTPOJIBHBIM M IIPOBEPOYHBIM paboTam

KoHtponbHble paboThl TPOBOJATCA [l NPOBEPKM KadecTBa YCBOSHHsS MarepHaja |
BBIMIOJIHEHMSI JOMAIIHUX 3aJaHuil cTyaeHTaMu. OHM OCHOBBIBAIOTCS CTPOTO Ha IPONHIEHHOM
MaTepuajge U He BBIXOAAT 3a paMKHM Hu3jJaraeMoro kypca. CBOEBpEeMEHHOE HM3y4Y€HHUE JIEKIIMOHHBIX
MaTEepHUaOB U BHINOJHEHUE JOMAIHUX 33JaHUN TrapaHTUPYET YCIEIIHOE BBIMOJIHEHNE KOHTPOJIBbHBIX
U TpoBepouHbIX paboT. Ilpm mOArOTOBKE cCilelyeT pPyKOBOJCTBOBATHCS  OOUICTPUHSATHIMU
YCTaHOBKAMHM, T.€. NMOBTOPUTh HM3YyYECHHBIH MaTepHall, 3allOMHUTh OCHOBHBIE WJI€H, NPHUHIMUIBI U
pe3ynbTathl Kypca. He crnemyeT mbITatbes «BbI3yOpPUTH» MaTepHall, IOCTATOYHO MOHSATH M 3alIOMHUTH
JOTMKY BBIBOJIAa T€X WJIM MHBIX pe3yJbTaTOB W peEIICHUS 3aJad M OCO3HaThb UX (U3UYECKUH Hu
MaTeMaTU4ecKuil cMbIcil. Ilpu BBIMOJIHEHHMH KOHTPOJBHOW WIIM MPOBEPOYHOM paboThl HEOOXOIUMO
3alMChIBaTh BCE OCHOBHBIE WIard NpH pEIICHWU 3aJauyd, HE «IEPECKaKUBas» K KaKOMY-TO
MIPOMEXYTOUHOMY WJIM OKOHYATEJIIbHOMY pE3yJbTaTy 0e€3 Kakux-1M00 Ha TO (U3NYECKUX WIH
MaTeMaTHYEeCKUX 0OOCHOBAHHIA.

PaboTa nmomkna ObIThH 3amucaHa Tak, 4TOObI ObLIa MOHATHA JIOTHKA PEUICHUs 3a]1a4, TPU STOM
CTporux npasmi odopmieHus 3a1a4 HeT. OKOHYATENbHBIN OTBET HEOOXOAUMO BBIACIUTH KAKUM-JINOO
Croco60oM Tak, 4ToObI MPOBEPAIOIIEMY OBLIO MOHSATHO, YTO 3TO M €CTh OTBET K 3a/1a4e.

11. YYEBHO-METOJUYECKHUE PEKOMEHIALIMU JJ5 IPENNOJABATEJEN

[TpoBeeHne NpakTHUECKUX 3aHATHIA U BBIIIOJTHEHUE CAMOCTOSTENbHBIX padoT

CTyneHTbl JOJDKHBI, MCTONb3Yys MOJYYCHHBIM Ha JEKIUSAX MaTepHhall, HayuyuThCs pelaTh
3a71a4M Mo Kypcy.

Crnenyer MCHONB30BaTh PA3IMYHBIC NPHEMBI BOBJICUYEHHUS CTYACHTOB B TPOIECC OCBOCHHS
y4eOHOro MaTepuana:

- OTIPOC CTYICHTOB TI0 COJIEPKAHUIO IPOYUTAHHBIX JICKIINH;

- BBI30B CTYJICHTOB K JOCKE ISl PEIICHNS TEKYIIUX 3a/1a4;

- CaMOCTOSTEJIFHOE PEIICHHE 3a/1a4i CO CBEPKOH MPOMEKYTOUYHBIX U KOHEUHOTO pe3yIbTaTOB
peleHus;

- [TOKAa3 MpenojaBareieM Ha JOCKE PELIeHUs TUIIOBBIX 3a/1a4;

- caMOCTOsTeNIbHAs paboTa HaJl 3alaHUAMHU.

Opranu3zanust KOHTPOJIs

KoHTpomnb 3HaHMH OCYIIECTBIISICTCS IyTEM MPOBEACHUS KOHTPOJIBHBIX WM CAMOCTOSTEIBHBIX
paboT ¢ mocIeayIoNEeH MPOBEPKOH.

Ha xaxmoMm cemmHape BbLIaeTCs JOMAlIHEE 3a/laHHE, KOTOpPOe 00s3aTeNbHO MPOBEPSETCS B
MHIUBHUyaTbHOM mopsinke. Takke B Kypce MOKET OBITh BBIAHO T.H. OOJIBIIOE JJOMAIIHEEe 3aJaHue.
bonbmue nomamnue 3amanus (B/13) mpenHasHaueHsl Ui CaMOCTOSITENIBHOM pabOTHI CTYJEHTOB C
nociuenyoomeil mpoepkoil mpernoaasareneM. Kak mpasuio, cmada bJI3 mpoxoauT B Buae ycTHOU
3alIUTHl B CEpeIMHE WM B KOHIIE y4eOHOro cemecTpa, HO (opMa M BpeMs MPOBEPKU MOXKET OBITh
M3MEHEHA Ha YCMOTPEHUE MPEroJaBaTes.

Ha ocHOBaHUM 3THX pe3yJIbTaTOB BHICTABIISIETCS] BHYTPUCEMECTPOBBIH 3a4eT.

[TpoBeneHne 3a4€TOB U YK3aMEHOB

JInst orrycka K 3a4eTy WM 9K3aMeHy He0OXOIMMO UMETh TTOJIOKUTEIbHBIE OLICHKH 110 KaXKI0H
Teme. Bo BpeMs 3aueTa CTyAEHT MosTyyaeT MHIUBHIYJILHBIN OMIICT ¥ TOTOBUT OTBETHI HAa BOIIPOCHI IO



ABTOp(BI):

Myp Bamuwm JlaBeioBud, 11.¢).-M.H., mpodeccop

Penenzent(ni):
Ky3osner Anekcanap MBaHoBuY, K.(p-M.H. TOIIEHT



