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

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EJIPA TEOPETUUYECKOMH SJIEPHOM ®U3NUKU

OAOBPEHO YMC USOUT
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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

KO,I[ N HAUMCHOBAHUC KOMIICTCHIIMHU KOI[ W HAMMCHOBAHUC MHAHUKATOpa JOCTUIKCHUSA

KOMITETEHIIUH
OIIK-1 [1] — Cnocoben ucnonb3oBath | 3-OIIK-1 [1] — 3naTh 6a30BbIe 3aKOHBI €CTECTBEHHOHAYYHBIX
0a30BbIC 3HAHUS JTUCIUILINH; OCHOBHBIE MaTEMAaTUUECKHE 3aKOHbBI; OCHOBHbBIC
€CTECTBEHHOHAYYHBIX JUCLHUIUINH B (u3nueckre SBICHHUS, MPOLIECCHI, 3aKOHBI U TPAaHUIBI UX
npodecCHnoHATEHOM 1A TEIBHOCTH, MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX XMMHYECKUX 3aKOHOB
MIPUMEHSITh METO/IbI U SIBJICHUIA; METOJIbl MATEMAaTUYECKOT0 MOIETTUPOBAHUS,
MAaTeMaTHUYeCKOro aHaJlu3a 1 TEOPETUUECKOI0 U IKCIEPUMEHTAIBHOIO UCCIIEJOBAHMUS
MOJICTTUPOBAHMUS], TEOPETHUECKOTO U V-OIIK-1 [1] — YMeTh BbIABIATh €CTECTBEHHOHAYUYHYIO

HKCHEPUMEHTAIBHOTO UCCIIEJOBAHUS | CYIIHOCTh MPOOJIeM, BO3HUKAIOIINX B XOI€
pohecCUOHATBLHON eI TeIbHOCTH, IPUBIIEKATD IS UX
pelIeHHsI COOTBETCTBYIOIMINI (PU3UKO-MaTEeMaTHUECKUI
amnmnapar

B-OIIK-1 [1] — Bnagers MareMaTuuecKuM anmapaToMm Jist
pa3pabOTKK MOJIEIICH MPOIIECCOB | SIBJICHUH, pEIICHUS
MPAKTHYECKUX 3a7a4 MPo(hecCHOHATBLHOU NesSTeIbHOCTH,
HaBbIKaMH HCTIOJIb30BAHMSI OCHOBHBIX 001e(hU3MUECKUX
3aKOHOB M MPUHIIMIIOB




[TpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu M 0OBeKTamMu (00J1acTIMHU
3HaHU ) TPOPECCUOHATLHOM JIEeATEILHOCTH:

3apaua
npogeccuoHaIbLHOM
aesareabHoctu (3I1/1)

1 W3ydenue u aHanus
HAaY4YHO-TEXHUYECKOU
nHpopManuu,
OTEUECTBEHHOTO U
3apy0ex HOTro OMbITa MO
TEMaTHKe
HCCIIEeIOBaHMUS;
MaTeMaTH4eCKOe
MOJIETTUPOBAHUE
MPOIIECCOB B OOBEKTOB
Ha 6a3e cTaHJapTHBIX
MaKEeTOB
ABTOMATU3UPOBAHHOTO
MIPOCKTUPOBAHUS U
HCCJICTIOBAHUM;
MPOBEACHUE
9KCIIEPUMEHTOB TIO
3aJIaHHOM METOJIUKE,
COCTaBJICHHE OMUCAHMUS
MIPOBOIUMBIX
WCCIIeIOBaHUM U aHAIH3
pe3yIbTaTOB;
MOATOTOBKA JTAHHBIX
JUTSI COCTaBIICHUS
0030pOB, OTYETOB U
HAyYHBIX TyOTHKAIHH,
ydacTue BO BHEPEHUU
pe3yabTaToOB
HUCCIIEIOBAHUN U
pa3paboToK;

O0BEeKT WM 00J1aCThH
3HAHUSA

HAay4YHO-UCCIEN0BATEIbCKUN

1 O6bexTamu
poQeCCUOHAIBHON
JESITEIIbHOCTH
BBIITYCKHHKOB T10
OCHOBHOU
o0pa3oBaTeNbHOM
porpaMme
«OKCcnepUMEHTaIbHbIE
UCCJIETIOBAHUS U
MOJICIIUPOBAHUE
(byH1aMeHTaIbHbBIX
B3aUMO/ICVCTBUIN
SBIIAIOTCS: aTOMHOE
SJIPO, dJIEMEHTapHbBIC
YaCTHUIIbI U I1J1a3Ma,
razoo0pasHoe u
KOHJCHCUPOBAHHOE
COCTOSIHME BEIIECTBA,
Ja3epsl U UX
MPUMCHCHUS,
YCKOPUTENH
3apsKCHHBIX YACTHII,
COBpeMeHHas
AIIEKTPOHHAS
CXEMOTEXHUKa,
AJIEKTPOHHBIE CUCTEMBI
SAJIEPHBIX U PUBHUECKUX
YCTAHOBOK, CUCTEMBI
aBTOMATHU3HPOBAHHOTO
yIpaBJeHUs SIEPHO-
(bU3UIEeCKUMU
YCTaHOBKaMH,
pa3paboTKa SAepHBIX U
buznuecKux
YCTaHOBOK, TEXHOJIOTUU
MIPUMEHEHUS TPUOOPOB
Y YCTAHOBOK JUJIst
perucrpamnuu
U3ITyYeHUH, pa3ieieHus
W30TOIHBIX U

Kox m HammeHoBaHmne
npogdeccuoHaIbLHOM
KOMIIETEeHI[UH;
OcHoBaHue
(mpodeccHOHANBHBIN
cranaapt-IIC, ananu3
ONbITA)

[TK-1 [1] - Criocoben
UCTIOJIb30BaTh HAYYHO-
TEXHUYECKYIO
UH(OpMALHIO,
OTEYECTBEHHBIN U
3apyOeKHBIN OTBIT 1O
TEMaTUKe
UCCIICIOBaHMS,
COBPEMCHHBIC
KOMIIBIOTEPHBIE
TEXHOJIOTUH U
uH(POPMaITMOHHBIE
pecypchl B CBOSH
MpeJMETHON 00J1acTH

Ocnosanue:
[TpodeccrnoHambHBIH
craugapt: 40.011

Kon u
HAaUMeHOBaHHe
HHIUKATOPA
HOCTUKEHUS
npogeccHOHATbHOM
KOMIIeTeHIIUH

3-1IK-1[1] - 3HaTh
OTEYECTBEHHBIN 1
3apyOeXHBIN OMBIT MO
TEMaTUKE
HcCcIeA0BaHus,
COBpPEMEHHBIE
KOMIIbIOTEPHBIE
TEXHOJIOTHH U
nH(pOPMaLMOHHbBIE
pecypchl B CBOEH
MpeIMETHOM 001acTH,

;
V-IIK-1[1] - ymets
WCTIOJIb30BATh
HAYYHO-TEXHUYECKYIO
nH(popMalnIo,
OTEYECTBEHHBIN U
3apyOeKHBIN OTIBIT IO
TEMaTHKe
WCCIIeIOBaHMUS,
COBpPEMEHHBIC
KOMITBIOTEPHBIC
TEXHOJIOTUH U
nH(OPMaIMOHHBIE
pecypchl B CBOECH
MpeIMETHOM 00J1acTH;
B-IIK-1[1] - BnageTs
COBPEMEHHBIMH
KOMITBIOTEPHBIMH
TEXHOJIOTHSIMH U
METOJaMH
MCTIOJIb30BAHUS
WH(POPMAIIMOHHBIX
pECypcoB B CBOEH
MPEeIMETHOM 001acTh




MOJIEKYJISPHBIX CMECEH,
a TaK)Ke aHaJIHM3a
BEILIECTB,
paguamoHHOe
BO3/ECHCTBHE
MOHU3HPYIOIIUX
W3IIy4eHUI Ha YeIoBeKa
U OKpY>KaIOIYIO Cpeny,
paguanuoHHbIE
TEXHOJIOTHH B
MEJULINHE,
MaTeMaTUYECKHe
MOJEINH ISt
TEOPETHUECKUX,
AKCIIEPUMEHTAIIbHBIX U
MIPUKIIATHBIX
WCCIICIOBAHUH SIBJICHUI
Y 3aKOHOMEPHOCTEH B
obnactu (U3HKH sipa,
YaCTHI, TJIa3MBbl,
ra3o00pa3HoOro u
KOHJICHCHPOBAHHOTO
COCTOSIHMSI BEIIECTBA,
pacrpocTpaHeHus U
B3aUMO/ICHCTBUS
W3IIyYCHUS C
00BEKTaMU KUBOU U
HEXUBOU IIPUPOIBL,
JKOJIOTMYECKHUI
MOHUTOPUHT
OKPY’Karollen cpepbl,
o0ecrnieueHue
0€30MacHOCTH SACPHBIX
MaTepuaioB, 00HEKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBIIIIICHHOCTH U
SHEPTeTUKHU.

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nienu
BOCIIUTAHHUS
[Ipodeccuonanshoe
BOCIIUTAHUE

3amaun BocriuTaHus (KOx)

Co3znanue yCcioBHH,
o0ecreYnBaroIInX,
(dhopMUpOBaHHUE OTBETCTBEHHOCTH
3a npodeccroHanbHBIN BEIOOD,
MpoeCCUOHAIBHOE Pa3BUTHE U
npodecCHOHANBHBIEC PEIICHUS
(B18)

BocnuratenbHBIN ITOTEHITAAT
JUCLUIUINH

Hcnonp30BaHne BOCIUTATEIHHOTO
MOTEHLMANA JUCLUIUINH
pohecCuOHATBEHOTO MOAYJIS ISt
(bopMHpOBaHUS Y CTYACHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccuoHaIbHOE pa3BUTHE
MOCPEACTBOM BbIOOpPA CTyIEHTaMU
MH/IMBUYaIbHBIX 00pa30BaTEeIbHBIX
TpPaeKTOpHUl, OpraHNu3aluu CUCTEMBbI
OOIICHUS MEXIYy BCEMU




[IpodeccuonanbHoe
BOCIIUTAaHUEC

Co3znanue ycioBui,
00ecIeynBaronux,
(dbopMUpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KYJIBTYPhI
MOVCKa HECTAaHAAPTHBIX HAYYHO-
TEXHHYECKUAX/TIPAKTHIECKUAX
pElIeHU, KPUTHIECKOTO
OTHOIICHUS K UCCICIOBAHUIM
mkeHay4yHoro Tonka (B19)

y4acTHUKaMH 00pa30BaTeIbHOTO
mporecca, B TOM YHCJIe ¢
UCIIOJIb30BAaHNEM HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI.
1.Mcnionp30BaHne BOCIUTATEIBHOTO
MOTEHIIKaja TUCIUIUINH/TIPAKTUK
«HayuHo-uccinenoBarenbckas
pabotay, «[IpoekTHas MpaKTHKaY,
«HayuHbIi1 ceMuHap» 1UIs:

- (popmHupoBaHUS TOHUMaHUS
OCHOBHBIX IPUHIIUIIOB U CIOCOOOB
HAy4YHOTO MO3HAHUS MUPA, Pa3BUTHUS
UCCIIEIOBATENbCKUX Ka4eCTB
CTYJEHTOB [TOCPEACTBOM UX
BOBJICUEHUS B UCCIIEJOBATEIBCKUE
MIPOEKTHI 10 001aCTSIM Hay4HbIX
uccneaoBanuil. 2.Mcrnonb3oBanue
BOCIIUTATEIHHOTO NMOTEHIIMANIA
aucuuiuiug "Vcropus HayKu U
unxenepun", "Kpurnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KoMMyHukaiuu'", "BreneHue B
cnenuaibHocTh", "HayuHo-
uccaeaoBarenbekas padora',
"Hayunblil cemunap" mis:

- popMUpOBaHUS CIIOCOOHOCTH
OTIENATh HACTOSALIUE HAyUHbIE
UCCIJIEIOBaHMSI OT JDKEHAYYHBIX
IIOCPEACTBOM IIPOBEJEHUS CO
CTYJEHTaMHM 3aHITHH U PETYISAPHBIX
Oecen;

- (hopmHpoOBaHUS KPUTUYECKOTO
MBIIUICHUS, YMEHUSI pacCMaTpUBaTh
pa3IMyYHbIE HUCCIIEI0BAHUS C
SKCIEPTHOH MO3HULIMU TOCPEACTBOM
00CYKJEHHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIEI0BAHNM,
UCTOPUYECKHUX MPEITOCHUIOK
MOSIBJICHUS T€X UM UHBIX OTKPBITUI
Y TEOPHH.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

Paznensr yueOHOM TUCIUTUTMHBL, X 00BEM, CPOKH U3Y4eHUS B (HOPMBI KOHTPOJIS:
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6 Cemecmp
1 OcHoBHBIE TIONIOXKEHUS | 1-8 15/15/0 25 K.p-8 3-
CTaTUCTUYECKOU OIIK-
MEXaHUKHU. 1,
Pacnpenenenus Vy-
CTaTUCTUYECKOU OIIK-
bu3uKy. 1,
TepmoanHaMuveckne B-
COOTHOILICHUS OIIK-
]‘5
3-TIIK-
]‘5
V-
IK-1,
B-
IK-1
2 WneanbHbrit ra3. | 9-15 | 15/15/0 25 K.p-15 3-
KBaHTOBBIE rasbl. OIIK-
Tepnoe Teno. IInazma 1,
V-
OIIK-
1’
B-
OIIK-
1,
3-TIK-
1,
V-
[K-1,
B-
IK-1
Umoeo 3a 6 Cemecmp 30/30/0 50
KonTpoJbnbie 50 3 3-
MeponpusaTusi 3a 6 OIIK-
Cemectp 1,
V-
OIIK-
1,
B-
OIIK-
1,
3-I1K-
1,




[K-1,
B-
MK-1

* — COKpallleHHOE€ HauMEeHOBaHUE (POPMBI KOHTPOJIS

** CyMMa MAaKCHMAJIbHBIX 0annoB JOJIDKHa OBITE paBHa 100 3a CEMCCTP, BKIIKOYas 3a4CT H

(unm) sK3aMeH

CoxparieHre HauMEHOBaHUH (POPM TEKYIIIETO KOHTPOJIS M aTTECTAIlUH Pa3IesIoB:

O003Ha
YyeHue

ITo1HOE HAMMEHOBaHNE

K.p

KonTponbhas pabota

3

3aueT

KAJIEHIAPHBIN IVIAH

Tempbl 3ansaTuii / Conep:kanue

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

qac. , 4ac. yac.

6 Cemecmp

30 30 0

OcCHOBHBIE MOJI0KEHUS CTATUCTUYECKOI MeXaHUKH.
Pacnpenesiennsi craTucTudeckoii pusmkm.
TepmoanHaMuyecKkre COOTHOLIECHMSI

15 15 0

1-2

OcHOBHBIE MOHATHS CTATHCTHYECKO MeXaHUKH. DyHKIus
pacnpe/esieHusi U cperHne. MUKpOKaHOHHYECKOe
pacnpe/esieHue.

BBonsATCS OCHOBHBIC MOHSATHUS CTATUCTUYECKON MEXaHUKH,
Cpeu KOTOPBIX BEPOSATHOCTD, QYHKIMS PACIPEICICHHS,
aHcaMOIIb 1 cpenHee. s 3aMKHYTOW CHCTEMBI C 3aIaHHBIMHU
SHEPrUel U KPaTHOCTHIO BHIPOXKICHHS YPOBHEH BBIBOIUTCS
MHUKPOKaHOHUYECKOE pacrpe/ieiCHuE.

Bceero AYAUTOPHLBIX YaCOB

5 |5 |0

Ownutaiin

0 0 0

Pacnpenenenne I'néoca u 60Jib1110¢ KAHOHHYECKOE
pacnpenenenne. OCHOBHOE TePMOAUHAMHYECKOE
TOKAECTBO. JHTPONUS

BBopsrcs noHaTHs TepMoOcTaTa M HOJACUCTEMBI. Jlis
3aMKHYTOM CHCTEMBI C 3aJaHHOM IIOJIHON YHEPrUeH,
JOITYCKAIOLIEN pa3fesIeHue Ha TEPMOCTAT U MOJCUCTEMY,
BBIBOJISITCSA KaHOHWYECKoe pacnpeaenenue 'n60ca u 6omibioe
KaHOHHMYECKOE pacnpeneneHue. s KaxxI10ro pacupeieacHue
paccMaTpUBAIOTCS CpesiHee, JUcTepcus U QIyKTyarus.
BBoauTcs pyHaameHTanbHOE MOHATHE CTaTUCTHUECKON
(bU3UKH - SHTPOIHUS; a TAKkKe 00PaTUMOCTh M HEOOPATUMOCTh
npoueccoB. M3 00b1II0r0 KAHOHUYECKOTO paclpeesieHus
BBIBOJUTCSI OCHOBHOE TEPMOJAMHAMUYECKOE TOXKAECTBO.

Bceero AYAUTOPHLBIX 4YaCOB

5 |5 |0

Ownutaiin

0 0 0

IlepBoe u BTOpOe Haya1a TepMoaMHAMUKHU. Teopema
Hepncra. PaboTa 1 K0JIM4eCTBO TEMJI0THI.
Tepmoaunamuyeckue HepaseHcTBa. I{uka Kapno.
IIpuHIMN TMHAMHYECKOT0 OTOIJICHHS.

PaccmaTpuBaroTcs nepBoe v BTOpoe Hauana TEPMOJIUHAMUKY:
3aKOH COXPaHEHUs SHEPruM U HeyObIBaHHE SHTPOIINH, a TAKXKE
TpPEThE HAYaJI0 TEPMOJMHAMUKH - Teopema Heprcra. BBoaurces

Bcero ayiutopHsIX 4acoB

5 |5 | 0
Omniaiig
0 0 0




IIOHATHUC pa6OTLI 1 KOJINYECTBA TCIIJIOTHI TGpMOHHH&MH‘-I@CKOfI
cucteMbl. PaccMatpuBaioTcs TepMOAMHAMUYECKUE
HCPAaBCHCTBA, OIMHUCBIBAIOINEC HAIPABJICHHOCTb PAa3JIMYHBIX
npoueccoB. M3yyaroTcs pa3nuyHble TEpPMOAUHAMUYECKUE
LMKJIBI, BKJItOUas Uk KapHo Kak LUK ¢ MAKCUMAIbHO
Bo3MOxHBbIM KII/I. PaccmaTpuBaercs mpuHuun
AJUHAMHUYECCKOI'0O OTOIIJICHUS.

9-15 HNneanbubiii ra3. KBantosbie rasol. TBepaoe teso. [laazma | 15 15 0

9-10 Nneanbubiii knaccuveckuii ra3. Crarucruka boinbumana. | Beero ayIMTOpHBIX 4acoB
TennoeMKoOCTb ra3a AByXaTOMHBIX MOJIEKYI. 4 | 4 [0
PaccmaTpuBaeTcs Mozienb H1€aIbHOIO ra3a, B paMKax KOTOpor | OwaiiH
B3aUMOJICMCTBUE YACTHI] ra3a Apyr ¢ APYrOM CUUTAETCS 0 0 0
npeHedpexuMo ManbiM. C OMOIIBIO OOIBIIOTO
KaHOHMYECKOTO pacIpeaesIeHUs] BBIBOJUTCS CTaTUCTUKA
bonbumana. Takxke paccmMaTpuBaeTcss MOJIENb rasa
JBYXaTOMHBIX MoJieKkyJ. Ocoboe BHUMaHHE YIeNnseTcs
TeMIEepaTypHOU 3aBUCUMOCTH TEIIOEMKOCTH, OTIAUYHOM OT
TaKOBOM JIJIs1 OZTHOATOMHOTIO ra3a 3a CYET MOSABICHUS
JTOJIHUTENIbHBIX, BBIPAIIATEIIbHBIX, CTETICHEH CBOOOIBI.

11-12 | Pacnpenenenue ®epmu-/Aupaka u bosze-Jiinmreiina. Bcero ayiuTopHbIX 4acoB
Temnepartypa Bbipoxkaenusi. CujibHO- 1 4 | 4 | 0
cJ1200BBIPOKACHHBbIE HACATbHbIEe KBAHTOBbIE I'a3bl Ownnaitn
N3 60516111010 KAHOHUYECKOTO paclpeieieHUs] BBIBOISATCS 0 0 0
BAJKHEWIIINE KBAHTOBOCTATUCTUUECKUE PACTIPEECIICHHUS:
®epmu-/lupaka u boze-OiHimTeitna. BBoauTcs moHsitue
TEMIIepaTypbl BEIPOKAECHUS KBAHTOBOIO rasza. Takxke
paccMaTpuBarOTCs CUIIBHO- U C1a00BBIPOKICHHBIE HI€aIbHbIE
KBaHTOBBIE Ia3bl KAK MPEIEIbHBIE CIy4al COOTBETCTBYIOIINX
KBaHTOBOCTATUCTUYECKUX CUCTEM.

13 - 14 | ®epmu-ra3s npu HyJieBoil 1 HU3KOH Temneparype. bo3e-ras | Bcero ay1uTopHbIx 4acoB
NpH TeMIlepaType HUKe TeMIepaTypbl BbipoxkaeHusi. boze- | 3 |3 [0
KOH/ICHCAIUs Ownnaitn
PaccmarpuBarotcst cBolicTBa pepMu- U 003e-ra30B MPH HUZKHUX | () 0 0
TeMreparypax. J[Be 3T CTATUCTUKU AEMOHCTPUPYIOT
NPUHIUIHAIBHO Pa3HOE MOBEICHUE B 00JIACTH HU3KHUX
temmeparyp. Ocoboe BHUMaHHE yAETSeTCs SIBICHUIO 003e-

KOHJEHCALIUU IIPU TEMIIEPATYPAX HUKE TEMIIEPATyphbI
BBIPOKJICHUS.

15 TennoemkocTsb TBepAbIX Tea. Ci1ado HengeanbHasi m1asmMa | Beero ayuTopHbIX 4acoB
PaccmarpuBaercs TemneparypHasi 3aBUCUMOCTh 2 |2 [0
TEMIUIOEMKOCTH TBEPABIX TeJ. JIeMOHCTpUPYETCS COTyIacue Ounaitn
MOJIyYEHHBIX PE3YJIHTATOB C U3BECTHBIM 0 0 0
BBICOKOTEMIIEPATYpPHBIM MPEIEIOM - 3aKOHOM /J[rostonra-IItu.

OTaenbHO paccMaTPUBAETCS 3a/1a4a O CTATUCTUYECKOM
OINHCaHUU CJ1Ia00 HEeUAEaTbHOU MIa3Mbl B TEPMHHAX
M3YUYEHHBIX paHee B Kypce TEPMOJUHAMUYECKUX BEJIUYMH.
16 I'a3 Ban-nep-Baanbca. PaBHoBecue ¢pa3. YpaBHeHue Bcero ayiutopHbIX 4acoB

Kaaneiipona-Kiaysnyca. Kpurnueckasi Touka. PapHoBecue
B XHMHYECKHX peaKkIHAX

B xauecTBe npuMepa MOJENIN HEUAEAIBHOTO rasa
paccMaTpuBaeTCsl BaH-/I€p-BaaIbCOBCKUM ra3. BBoaurcs
NOHsATHE paBHOBecHs (a3 U (a30BBIX NEPEXOJIOB EPBOTO U

2 |2 [0
Omniaiig
0 0 0




BTOpOro poaa. BeiBonuTes usBectHoe ypaBuenue Knaneiipona-
Knaysuyca. PazBuBaercsi TeXHMKA Ka4€CTBEHHOT'O aHAJIN3a
(ha30BBIX IEPEXOJIOB C MOMOIILI0 qUarpamm. Broasrcs
MOHATUS KPUTUYECKOW TOUYKU U PABHOBECHUS B XUMHUYECKUX
peaKIMsIX.

CokpallieHHbIC HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIMU
BM Buneo-marepuainsl

AM Aymo-marepualsl

I1p3 [Ipe3enTanmun

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEpPHUAJIbI
ncC M HTEepaKTUBHBIN CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B Kypce ucronb3yroTcst TpaAuMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUHU: JICKIIMH, CEMUHAPCKUE
3aHATHSA ¢ pa300pPOM 3a/ad U IPUMEPOB.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB IO TUCLUILUIMHE 00ECIeUrBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBbIX
pe3ynbTatoB o0ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPHUSTHNA TEKYUIETo,
pyOexKHOr0 U IPOMEKYTOUHOTO KOHTPOJISI IO JUCIUILTHHE.

CBsa3pb Mexny (opMHUpPYEeMBIMH KOMIIETEHUUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHHMS
NpeJCTaBJIeHA B ClIeAyIOLIel Tadnuie:

Komnerenmust NuaukaTopbl 0CBOEHUs ATTecTAalMOHHOE 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
IK-1 3-T1K-1 3, K.p-8, K.p-15
VY-TIK-1 3, K.p-8, k.p-15
B-TIK-1 3, K.p-8, K.p-15

HIkanbl oneHKH 00pa3oBaTeIbHbBIX 10CTHKEHUI

[IIkana KaXa0ro KOHTPOJIBHOTO MEPONPUATHS JEKUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJla BKIIIOUMTENbHO. MToroBast arrectanus no AMCUUIUIMHE oneHuBaercs mo 100-
0ayuIbHOM IIKase W MpeAcTaBiIsieT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.




Htorosas OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[GfI IIKAJIOM:

Cymma
0ayI0B

OrueHka 1o 4-ex
OAJUILHOU IIKAJIE

Ormenka
ECTS

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOU JUCITUTIITUHBI

90-100

5 — «omauunoy

OrneHka «OTIMYHO) BBICTABISETCA
CTYZAEHTY, €CJIY OH IIIyOOKO U MIPOYHO
YCBOWJI IPOTPaMMHBIN MaTepua,
HCYEpIBIBAIOLIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
n3Jaraer, yMeeT TeCHO YBSA3bIBAaTh
TEOPHIO C MPAKTUKOI, UCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon
JIUTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

3
«y0081€MEOPUMETILHOY

Or11eHKa «XOPOII0Y BEICTABISIETCS
CTYIIEHTY, €CTTH OH TBEPAO 3HAET
MaTepual, TPaMOTHO U TI0 CYIIIECTBY
W3JIaraeT ero, He OMyCcKast
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

OneHKa «yI0BIETBOPUTEIHHOY
BBICTaBIISICTCS CTYACHTY, €CIIH OH IMEET
3HAHUS TOJIBKO OCHOBHOT'O MaTepuaa,
HO HE YCBOWJI €T0 AeTaseH, JOIyCKaeT
HETOYHOCTH, HEJIOCTATOYHO IPABUIIbHBIE
(bOpMyNIHUPOBKH, HAPYILICHHS
JIOTHYECKOH MOCTIeI0BATEILHOCTH B
M3JI0’KeHUH IPOTPaMMHOT'0 MaTepuaa.

Hwxe 60

2
«HEY0081eM8OPUMENLHOY

OneHKa «HEYIOBICTBOPUTEIHLHO»
BBICTaBIISIETCS CTYACHTY, KOTOPBI HE
3HAET 3HAYUTENILHON YacTu
IIPOrPaMMHOI0 MaTepuaa, JOMyCKaeT
cyliecTBeHHbIe ommnoOKku. Kak npasuio,
OLICHKA «HEYIOBJICTBOPUTEIHLHO
CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOILEH JUCLUIIHHE.

8.

YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. OU I1 60 KommnbroTeproe MmoaenupoBanue pusudeckux nporeccon B makete MATLAB : , CaHkT-

[TerepOypr: Jlans, 2022

2. 91 K 73 KomnsrotepHoe MoieTupoBaHue GU3MIECKUX MPOIIECCOB ¢ UCIOIb30BaHreM Matlab :

yueOHoe ocobue aiis By3oB, Mockga: FOpaiit, 2021

3. 538.9 K12 ®un3uka MakpOCKOITMYECKMX KBAHTOBBIX CUCTEM : KypC JIEKINH; CeMUHApbl, MOCKBa:

WUznarensckuii mom MOU, 2014

YYEBHO-METOANMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE

4. 91 N20 Ilpaktukym no cratuctuyeckoit pusuke Y. 1, , Mocka: MUDU, 2008




5. 53 JI22 Teopernueckas ¢puzuka T.5 Craructuueckas gusuka. U.1, , Mocksa: ®uzmatiut, 2005

JOIIOJIHUTEJIbHA S JIMTEPATYPA:

1. 536 JI47 Beenenue B TepmoauHaMuky. Ctatuctudeckas ¢pusuka. : , M. A. JleontoBud, CaHKT-
[lerepOypr [u ap.]: Jlans, 2008

[MTPOI'PAMMHOE OBECITEYEHUE:

CrenanbHOE IporpaMMHOE oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHGI_II/IaJ'ILHOC MaTCPpHUAJIbHO-TCXHUYCCKOC obOecrieueHre He Tpe6yeTc;I

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIA CTYIEHTOB

Meroanueckue peKOMEHAALMH 10 OCBOCHUIO TEOPETUUECKOr0 MaTepuaa

JInsi yCHemHoro u3y4deHHsi Kypca HEoOXOIUMO NPUAEPKUBATHCS ONPEACTICHHON METOIUKH
3aHATHNA. OCHOBHOE YCJIOBHE yCII€Xa — CHUCTEMAaTUUYECKUE 3aHATHSI.

JUis yCHEeIIHOrO OCBOEHMS TEOPETUYECKOM 4acTu Kypca HEOOXOAMMO PEryJSIPHO HOCELIaTh
JeKIUU U BecTH KOHCHekT. [locie kakaod JEeKIuM ciaeayeT BHUMATEIbHO pa30upaTh JIEKIIMOHHBIH
MaTepual, NpUYéM IpU HEOOXOAMMOCTH CJELyeT MpOJCNbIBaTh HEKOTOpBIE JIOMOJIHUTEIIbHBIE
BBIKJIQJIKH, €CIIM Takue OBbLIM OCTaBJIEHBI JIEKTOPOM JUIl CaMOCTOSITEIbHON pabotsl. [lepen Hauanom
KaX/I0ll JIEKLIMU HUMEET CMBICI IMPOCMOTPETh KOHCIEKT, YTOOBl YCBOEHHE HOBOIO MaTrepuana
IPOXOAMJIO JIydyllle, TaK Kak B OOJBIIMHCTBE CIyyaeB W3JIOXKEHHE OMNHMpaeTcs Ha Marepua,
IIPOYUTAHHBIN HA IPEABIAYIIUX 3aHATUAX.

JU1st TIOJIHOTO OCBOEHUSI Kypca HEOCTaTOYHO M3y4aTh JIMIIb JICKIMOHHBIM MaTepual. B xozne
OCBOCHMS Kypca CIEIyeT YHWTaThb KHUIHM, IPEUIOKEHHBIE B CIHCKE JIATEpaTypbl IO Kypcey.
HacrositenbHO  pekoMeHJyeTcs  TakKe  HMCIOJb30BaTh  JIUTEpaTypy, OOO3HAUEHHYIO  Kak
«JIOIIOJIHUTEIIbHASD), 4 TAK)KE CaMOCTOSITENIbBHO WJIM € IMOMOIIBIO IPENoJaBaTellss UCKaThb U JApyrue
uctoyHukH. [Ipu pabote ¢ nurepaTypoii cieayeT NpoAeabIBaTh BCE WIM XOTSI Obl OCHOBHBIE BBIKJIA/IKH.
BayxHO 0CO3HaBaTh, YTO TOJIBKO CAMOCTOSITEIBHO MPOJAEIAaHHBIE BBIKIAAKU MPUBOIAT K IIOHUMAaHUIO
Marepuana.

Meroauueckue peKOMEHAALMH I TOATOTOBKU K CEMUHAPCKUM 3aHATUAM U PEILICHUIO 3a]1a4

[Iporpamma Kkypca W CEMECTPOBBIM KAJCHIAPHBIA IIJIAaH COCTAaBJIEHBl TaK, YTO TEMBI
CEMUHApPCKUX 3aHATHM CIHEAyIT 3a Temamu Jiekuud. M mporpamMma Kypca, M CEMECTPOBBIM
KaJIEHAApHBIA IJIaH JIOCTYIHBI KaKJOMY CTYJEHTY Ha cailTe y4eOHOro ympaBlIeHUs YHHBEpPCUTETA.
[loaroToBUTECS K OYEpEAHOMY CEMUHApPCKOMY 3aHSATHIO - 3TO, MpPEXIE BCEro, mpopadoTaTh
JEKIUOHHBIM MaTepuall, COIJIaCHO METOJUYECKMM peKOMeHAauusM. Bce HEBBIICHEHHBIE BOIIPOCHI



TEOPUHU MOXKHO (M HYKHO) 33/1aTh IMPEToJaBaTelli0 B Hauajae CEMHHAPCKOTo 3aHsATus. Ha cemmHape,
KaK MPaBUIIO, pa30UparOTCs BOMPOCHI M KAYECTBEHHBIC 3a]]a4H, JAIOIIIEe BO3MOKHOCTh O0Jiee ri1y0oKo
MMOCTHYhL M3ydYaeMbIid pa3zjien kypca. Kpome Toro, Ha ceMuHape ydaT MPaBWIHHO CTaBUTh W peEIIaTh
3a7a4, aHAIM3UPOBATh pelieHrue 3aaad. [lo mpolIeHHOW Ha CeMHHApe TeME NATCA 3aJadd s
CaMOCTOSITEIILHOTO (JIOMAIITHEeT0) pelIeHHs. Y CBOSHUE Kypca BO MHOTOM 3aBHUCHT OT OCMBICICHHOTO
BBITIOJTHEHUSI IOMAIIIHETO 33aJaHusl, BAYMYHBOIO PEIIeHUs! OOIBIIOT0 KOJIMYEeCTBa 3a/1ay.

[Tpu pemenuu 3aga4 1eaecooOpazHO PyKOBOJICTBOBATHCS CIASAYIOUIMMHE MPaBUIAMHU:

1. IIpexxae Bcero Hy»HO XOPOIIO BHUKHYTh B YCIIOBHE 3a/1a4H, 3aKCaTh KPATKO €€ YCIOBUE.

2. Cnenyer MpUKUHYTh, KaKH€ OCHOBHBIC 3aKOHBI U YPABHEHHS M B KAKUX MPUOIMIKEHUSIX
CJIeTyeT UCTIONB30BaTh U 3aIUCATh UX, ITOCIIC YeTO MOMBITATHCS PEUIUTh.

3. 3agaya noipKHA OBITH CHavyasa pelieHa B MaKCUMaIbHO O0IIEeM BHUJIE.

4. Tlomy4ywB pemieHue B OOMEM BHJE, HYXKHO IPOBEPUTH, MPABWIBHYIO JH OHO HUMEET
pa3MepHOCTb.

5. Ecim 3TO BO3MOXHO, HCCEIOBaTh IMOBEJEHUE pEIHICHUS B IMpeleibHbIX Clydasx H
M300pa3uTh XapakTep U3yuyaeMoi 3aBUCUMOCTH TpadudecKu.

6. Ecinu BO3MOXHO, MU MOJYYEHUHU TOTO WJIM MHOTO pe3yibTara, ClelyeT yKa3aTh I'PaHUIlbI
€ro MPUMEHUMOCTH.

Pemenwne 3amaun nmpuHECeT HAMOONBIIYIO O3y TOJBKO B TOM Cllydae, KOTJa 00yJarouiics
PEIINT ee CaMOCTOSITENIbHO. PemuTh 3a1aqy 6€3 MOMOIIM 4acTo He BCET/a yIaeTcs, HO TeM He MEHee
MIOTIBITKA HAUTH pPEIICHHE Pa3BUBAIOT MBIILICHUE W YKPEIUIAIOT BOO. HeoO0XxoamMo MmoHUMAaTh, 4TO
JUTSE HEKOTOPBIX 3a7ad He yJacTcs OBICTPO HAWTH pelIeHWe, BeIb pENICHHE 3aaad OTHOCUTCS K
HAyYHOW JIEATCIIBHOCTH, KOTOpas TWpeanojiaraeT TBOPYCCKUH TMOAXOA W JUIUTEIIBHOE BpeMs
00TyMBbIBaHUS.

W3 cka3aHHOrO BBITEKAET, YTO PEILICHUE 3a/1a4 HU B KOEM cllyyae He CJIeIyeT OTKIaJbIBaTh Ha
MOCIEAHUI BeUep Mepen 3aHATHSAMH, KaK, K COXaJCHHIO, HEPEIKO IMOCTYMAaIT CTYyACHTH.. B sToM
ciydae Oojee CIOXKHBIE M MPUTOM HauOoliee coaepiKaTelbHbIe U TOJIC3HBIE 33/JaYd 3aBEAOMO HE
MOTYT OBbITh PELICHBI.

B pexomeHyeMbIx COOpHHUKAX 3a/iad, B pasjiesie, KOTOPBIA CIEAYeT 32 OTBETaMH, COAEPKATCS
yKa3aHUs K PElIeHHI0 Ooyee TpymHBIX 3amad. OOpamarbcsi K HAM HYXKHO JIMIIL TOCIE TOTO, Kak
HECKOJIBKO TMOTIBITOK PEIIUTh 3a/1a4y HE IPUBEIYT K YCIEXY.

MeToauveckre peKOMEH/IAINH JIJIS TIOJITOTOBKU K KOHTPOJIBHBIM U IIPOBEPOYHBIM padoTaM

KonTponbHable paboTel TpOBOASTCA MAJIi TPOBEPKHM KauecTBa YCBOGHHUS Marepuaia H
BBIMOJTHEHHSI JOMAITHUX 3aJaHuil cTygaeHTaMd. OHHM OCHOBBIBAIOTCS CTPOTO Ha MPONHICHHOM
MaTepuaie U He BBIXOAAT 3a paMKH Hu3JaraeMoro kypca. CBOeBpeMEHHOE HM3yueHHUE JIEKIIMOHHBIX
MaTepHUaIoB W BHIMIOJHEHUE JOMAIIHUX 3aJaHUN TapaHTUPYET YCIEIIHOE BBIMOJTHEHUE KOHTPOJIBHBIX
U TpoBepouHbIX paboT. Ilpm TOATOTOBKE CJIEAyeT PYyKOBOJCTBOBATHCS  OOIICTIPUHSATHIMU
YCTAaHOBKAMH, T.€. TIOBTOPHUTH W3yYCHHBIM MaTepuaj, 3allOMHUTh OCHOBHBIC HWJICH, NPHUHIIUIBI H
pe3ysbTathl Kypca. He ciemyeT meITatbest «BBI3YOPHTE» MaTepHall, IOCTATOYHO IMOHATH M 3alIOMHUTH
JIOTUKY BBIBOJIAa TEX WJIM HWHBIX PE3yJIbTATOB WM PEHICHUS 3aJa4 W OCO3HATh WX (U3NYCCKUU H
MaTeMaTH4eCKuil cMbICI. [Ipyu BBIMOTHEHUH KOHTPOJBHOW WIIM MPOBEPOUYHON pabOTBI HEOOXOIUMO
3aMuchiBaTh BCE OCHOBHBIE WIard MpH pPEIICHWH 3aJauyd, HE «IEepPECKaKuBas» K KaKOMY-TO
MPOMEXYTOYHOMY WJIM OKOHYATEIIbHOMY pe3ylbTaTy 0e3 Kakux-1u00 Ha TO (U3NYECKUX WIH
MaTeMaTHYeCKUX 00OCHOBAHUI.

Paborta nomkHa OBITH 3amMcaHa Tak, 4YTOOBI ObLIAa IOHATHA JIOTHKA PEHICHUS 3a]1ad, IIPH STOM
CTporux npaBmi oopmieHus 3a1a4 HeT. OKOHUATENBHBIN OTBET HEOOXOAMMO BBIJACIUTH KAKUM-JINOO
Croco0OoOM TakK, YTOOBI MPOBEPSIONIEMY OBLJIO MOHATHO, YTO 3TO U €CTh OTBET K 3a/1aue.



11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE

[TpoBeeHue NPaKTHUECKUX 3aHATHIA U BBIITOJTHEHUE CAMOCTOSTENFHBIX padoT

CTyneHTbl JOJDKHBI, WCTONB3Ys TOJYYCHHBIH Ha JIEKIUSAX MaTepHhall, HaydyuThCs pelaTh
3aJ1auu 10 KypCy.

Crnemyer WCHONB30BaTh PA3IMYHBIC NPHEMBI BOBJICYEHHUS CTYACHTOB B TPOIECC OCBOCHHS
y4eOHOro MaTepuana:

- OIPOC CTYACHTOB IO COJAEP>KAHUIO IPOYNUTAHHBIX JIEKIINH;

- BBI30B CTYJICHTOB K JIOCKE JJIsl peLICHHs TeKYIUX 3a/1a4;

- CAaMOCTOATENIBHOE PELICHHE 3aJ]aul CO CBEPKOM MPOMEXYTOUHBIX M KOHEUYHOT'O Pe3yJIbTaTOB
peleHus;

- ITOKAa3 MpenoaBaTeieM Ha JOCKE PEeLICHUs THITOBBIX 3a/1a4;

- CaMOCTOATENbHAs paboTa HaJl 3aTaHUSIMH.

Opranu3zaiust KOHTPOJIs

KoHnTponb 3HaHMI OCylIeCTBIsIeTCs MyTeM MPOBEACHHSI KOHTPOJIBHBIX WJIM CaMOCTOSITEIbHBIX
paboT ¢ mocyenyIoIel MPOBEPKOM.

Ha kaxxgoMm ceMuHape BbIJAeTCsl JOMAIlIHEE 3a/laHue, KOTOpoe 00s3aTeNbHO MpPOBEpsieTCs B
UHIMBUYalbHOM Nopsake. Takke B Kypce MOXKET ObITh BbIIAHO T.H. OOJIBIIOE JIOMAITHEE 3aJlaHHeE.
Bonpmme nomamnue 3amanus (B/13) mpenHasHaueHbl Ui CaMOCTOSITENBHON pabOTHI CTYJEHTOB C
nocienyriled mpoepkoit npenogasateneMm. Kak mpasuno, caadya BJI3 mpoxonut B Buae YCTHOM
3alIUTHl B CEpEelMHE WIM B KOHIIE y4eOHOTO cemecTpa, HO (opMa u BpeMs MPOBEPKU MOXKET OBITh
M3MEHEeHa Ha YCMOTPEHUE TPETIo1aBaTels.

Ha ocHOBaHUM THX pe3yJIbTaTOB BHICTABIISIETCS] BHYTPUCEMECTPOBBIH 3a4eT.

[IpoBenenue 3a4€TOB M 3K3aMEHOB

Jlnia nomycka K 3a4eTy WM 9K3aMeHy HE0OXOAMMO UMETh MOJIOKUTEIbHbBIE OLIEHKH M0 KaXKI0M
Teme. Bo BpeMs 3adera CTyJIeHT MOTy4YaeT MHAWBUYalbHBIM OWUIET U TOTOBUT OTBETHI Ha BOMPOCHI IO
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