MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

VMHCTUTYT OBILEN [TPO®ECCUOHAJILHOM IO OTOBKU

KA®EJIPA ®U3UKU

OIOBPEHO
YMC UUKC ITporokoa Ne§/1/2025 ot 25.08.2025 r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

OU3UKA (TEPMOANHAMUKA 1 BOJIHBI)

Hamnpasnenue noaroroBku [1] 09.05.01 ITpumeHeHue U dKCILTyaTalus
(criennaabHOCTD) ABTOMATHU3UPOBAHHBIX CHCTEM CHEIHATLHOTO Ha3HAUCHUS
[2] 10.03.01 MadopmarimonHast 6€301aCHOCTh
[3] 09.03.01 MudopmaTuka 1 BEIYUCITUTEIIbHAS TEXHUKA
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AHHOTAIUA

®u3nKa COCTaBIsET OCHOBY COBPEMEHHOIO €CTECTBO3HAHHUS. He3aBUCMMO OT KOHKpPETHOTO
MPUKIIAJHOTO XapaKTepa WH)XEHEPHOTOo 0Opa3oBaHUs, CHCTEMHOE H3ydeHHE OOIIero Kypca (U3UKU
MO3BOJISIET CTY/ACHTaM C(OPMHUPOBATh €CTECTBEHHOHAYYHYIO KOTHHUTUBHYIO KapTHHY MHUpA, YCBOUTH
KOMIIETEHIIMM W METOABl ITIO3HAHUS, KOTOpBIE BIOCIEJICTBHM MOTYT OBITh aJanTUPOBAaHBI K
KOHKpETHOW 00JacTu HHXKEHepHOH paboThl. PHU3MKAa HEOTHeIHMMa OT MaTeMaTH4YEeCKHMX METO/I0B
uccinenoBanus npupoasl. CoBpeMeHHble HHTErpo-Au(depeHiraibHble U ONepaluOHHbIE METOIbI
aHaJl3a SKCIEPUMEHTAIbHBIX [AHHBIX IPUMEHHUMBI B IMOJIHOM Mepe K pa3lu4yHbIM 00JacTsIM
WHXCHEPHBIX U COLMAIIbHBIX HayK. DTHUM KypcC (PU3UKHU BBICIIET0 0Opa30BaHUs OTIMYAETCS OT Kypca,
MPOIIEHHOTO YYaITUMHCS B PAMKAX IIKOJILHOTO O0yUYCHHS.

YMeHue cBOOOJHO OPUEHTUPOBATHCS B JIUTEPATypEe, CAMOCTOATEIBHO CTAaBUTh U pelIaTh
IIPUKJIAJHBIE 33Jaud U HCIIOJIb30BATh HMEIOIIMECS BBIYMCIUTEIbHBIE PECYPCH JUISl UX PELICHMS,
COBEPIIEHHO HEOOXO0AMMBI JTF0OOMY COBPEMEHHOMY CIIELUAIMCTY C BBICUIUM 0OpazoBaHueM. JlaHHbIN
Kypc MpeAcTaBiseT co00il BTOPYIO 4acTh 001Iero Kypca (pU3uku, B HEM U3Y4arOTCsl OCHOBHBIE 3aKOHBI
MOJIEKYJISIPHOM (PU3UKH, OCHOBBI CTATUCTHYECKON (DU3UKH U BOJTHOBBIX MTPOLIECCOB.

[IpenogaBanue Kypca peamu3yeTcs 4epe3 CIENYIONIMe 3aHATHUSA: JeKIUU U TPaKTHUYECKHe
3aHSATHUS.

1. IEJIN U 3ATAYA OCBOEHUA YYEFHOU JUCIHUATIIIMHBI

LlenssMu ocBOeHHsI y4eOHON AMCHUIUIMHBI SBISETCS (POPMHUPOBAHUE Y CTYACHTOB IEIOCTHOM
CUCTEMBI B3IVIAJI0B Ha YCTPOWCTBO OKPYKAOIIET0O MHUpPA, MCIOJb3Yysl U3BECTHBIE DKCIIEPUMEHTAIIBHBI
GdakTel W TEOpeTHYECKHE  BO33peHHUs, cHopMHUpOBaTH  HAYYHBIM  METOJX  MBIIUICHUS,
IIPOAEMOHCTPUPOBATH BEAYLIYIO pOJib (PU3MKH B IMpoliecce MO3HAHUS MHUpA, MOKa3aTh BCEOOIIHOCTh
($u3nYecKrX 3aKOHOB M UX CIIPABEUIMBOCTb B KHMBOM M HEXXMBOI npupoe. B npouecce mpenonaBaHus
JTMCLUIUIMHBI JAI0TCS OCHOBBI 3HAHUM 10 pa3zenaM JaHHOTO Kypca He0OXOAUMBIE Il UCIIOIb30BaHUS
B MOCJHEIYIOUMX CHelUKypcax, JU00 UIs CaMOCTOATENbHOM HCCIIeOBAaTENbCKOM OesATeTbHOCTH. Y
CTY/IEHTOB (DOPMHUPYIOTCS 3HAHMSI U YMEHUS PEelIaTh KauyeCTBEHHbIE M KOJMYECTBEHHbIE (prU3HuecKue
3a/lauM, aHaJIM3UPOBAaTh W HAXOAUTb METOAbl pelleHus (U3MUECKUX NpodsieM, pa3BUBAIOTCA
CIIOCOOHOCTH U HHTEPEC K CAMOCTOSITEIbHOMY MBIIIJIEHUIO U TBOPUECKOH JESATEIbHOCTH.

2. MECTO YYEBHOM JUCIHUILINHBI B CTPYKTYPE OOII BO

Jnst ocBOeHUsT NUCHMIUIMHBI MCTOJB3YIOTCS 3HAHUS, YMEHUS UM BHJIBI JEATEIbHOCTH,
c(hOpMUPOBAHHBIE Y CTYACHTOB B MIpe/Ieax IporpaMMbl CpelHel MKOJbI (Kak MUHUMYM — Ha 6a30BOM
YPOBHE), a TaKKe TUCIUIUIUHBI "du3uka (MexaHuka)".

OcBoeHHE JAaHHOW NUCHUIUTMHBI SIBISETCS 0a30U AJSl MOCIEIYIOIIEero U3YU4eHHUs CTYIACHTaMHU
CHEIKYpPCOB, a TAKXKe CMEKHBIX JUCIUIUINH. 3HAHUS €€ MaTepHUajaoB HEOOXOANMBI MTPU MPAKTHUECKON
paboTe BBHITYCKHUKOB TIO CTICIIHAIIBHOCTH U CAMOCTOSTEIILHON MCCIIeI0BATEIbCKON IeATeTbHOCTH.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA



YHuBepcanbHbie U(HIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

KOI[ N HAUMCHOBAHUEC KOMIICTCHIIU

YK-1[2, 3] — Cnocoben
OCYIIECTBIISIT TOUCK, KPUTHYECKUI
aHaJIM3 ¥ CUHTE3 UH(OpMAIIHH,
NPUMEHSATh CUCTEMHBIA TOAX O IS
pelIeHHsI TOCTABICHHBIX 33124

Kon 1 HanMeHOBaHHE HHIMKATOPA JOCTHKCHUS
KOMIICTCHIIHH

3-VK-1 [2, 3] — 3uaTh: MeToauku cOopa U 00pabOTKU
WH(POPMAIIH; aKTYaJIbHBIE POCCUHCKUE U 3apyOeIKHBIC
MCTOYHUKH HHpOopManuu B chepe nmpodeccuoHamTbHON
JEeSITeTbHOCTH; METOJ] CHCTEMHOTO aHaJIn3a

V-VYK-1[2, 3] — YMeTb: NpUMEHSATh METOIMKH ITOKHCKa, cOOpa
1 00paboTKN MH(MOPMAITUHU; OCYIIECTBIATh KPUTHUECKHUM
aHaJU3 ¥ CUHTE3 HH(OpMAIHH, TOTYIEHHON U3 Pa3HbIX
HUCTOYHHUKOB

B-VK-1 [2, 3] — Bnagers: MmeToiamu moucka, coopa u
00pabOTKH, KPUTUIECKOTO aHAIN3a U CHHTE3a HH(POPMAIUH;
METOAMKON CHCTEMHOT'O MOAX0/1a JUISl PEILICHHS
MOCTABJICHHBIX 3314

VK-1 [1] — Crioco6eH oCyIecTBIsATh
KPUTHYECKHUM aHaIu3 TPOOIEMHBIX
CHUTYaI[Hii HA OCHOBE CHCTEMHOI'O
10/IX0/1a, BBIPA0AThIBATH CTPATETHIO
EUCTBUMN

YKE-1[1, 2, 3] — Criocoben
HCIIONb30BaTh 3HAHUS
eCTeCTBeHHOHayLIHI)IX JUCHUIIINH,
MPUMEHSATH METO/IbI
MaTEMAaTHYECKOI0 aHAIN3a U
MOJIETTUPOBAHHMSI, TEOPETUIECKOTO
OKCIIEPUMEHTAIILHOTO MCCIIE0BAHMUS
B [IOCTaBJIEHHBIX 3a1a4ax

3-VK-1 [1] — 3HaTh: METO/IbI CHCTEMHOI'O M KPUTHYECKOTO
aHaJIn3a; METOIUKH Pa3padOTKU CTPATETUU JEHCTBUN IS
BBISIBJICHUSI U PEILIEHUs] IPOOJIEMHOM CUTyaluK

V-VK-1 [1] — YMeTh: npuMeHSITh METOIbI CHCTEMHOTO
MOJIX0JIa M KPUTUYECKOTO aHaIM3a MPOOJIEMHBIX CUTYAIIHIA;
pa3palaTbIBaTh CTpATETUIO AEHCTBUM, IPUHUMATD
KOHKPETHBIE PELICHUS IJISl €€ pealln3aiiu

B-VK-1 [1] — Bnagers: MeTO10JI0THE#H CHCTEMHOTO U
KPUTHYECKOT0 aHAJIN3a MPOOJIEMHBIX CUTYAlIUii; METOIUKAMHU
IIOCTaHOBKH LIEJIH, ONPEIENIEHUS CIIOCOOOB €€ I0CTHKEHUS,
pa3pabOTKH CTpaTeruid JeHCTBUMA

3-YKE-1 [1, 2, 3] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCITUILTHH, METOIbI
MaTeMaTHYECKOTO aHAIN3a U MOJCTUPOBAHHUS,
TEOPETUYECKOTO M IKCIIEPUMEHTAIBLHOTO UCCIICIOBAHMUS
V-VKE-1[1, 2, 3] — yMeTh: UCIIOIH30BaTh MAaTEMaTHUECKHUE
METO/IbI B TEXHHYECKHUX MPUIIOKEHUSIX, PACCUUTHIBATh
OCHOBHBIE YUCIIOBBIC XapaKTEPUCTUKHU CITyYaHBIX BEITUYHH,
peniaTh OCHOBHBIC 3a/1a9M MATEMAaTHYECKOIN CTaTUCTUKH;
peliaTh TUIIOBBIC PACUCTHBIC 3a1aun

B-VKE-1 [1, 2, 3] — B1aaeTh: METOJaMH MAaTEMAaTHYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS; METOJIaMH PEIICHHS 3a/1a4
aHaJIM3a M pacueTa XapaKTePUCTHK (PU3HUECKUX CHCTEM,
OCHOBHBIMH ITPHEMaMHU 00paOOTKH IKCIIEPUMEHTATBHBIX
JTAHHBIX, METOJIaMHU pabOThI ¢ MPUKJIATHBIMH TPOTPAMMHBIMU
POAYKTaMH

4. BOCIIUTATEJIbHBINA MOTEHITUAJ JUCITATIIMHBI

HaHpaBJ’ICHI/ISI/ Jatsest 33.,[13‘-11/1 BOCIIUTaHUA (KOI[) BocnurarenpHbIi MOTEHIIMA JUCIUILINH
BOCIIUTaHUA

I/IHTCJIJICKTyaJIBHOC CO3,Z[3.HI/IC YCJIOBI/Iﬁ, Hcnons3o0BaHue BOCIIMTATEILHOIO
BOCIIUTAHHUEC 06GCHe‘H/IBaIOHH/IX, MoTCHIHAaJIa AUCHUILIIMH T'YMaHUTApHOTO,




(dbopMHpOBaHUE KYJIbTYPBl | €CTECTBEHHOHAYYHOTO,

ymctBeHHOro Tpyaa (B11)  oGmenpodeccruoHanbHOro U
poeCCHOHATBHOTO MOYJIS JIJIS
(hopMupoOBaHHS KYIbTYPHl YMCTBEHHOTO
Tpy/ia IOCPEICTBOM BOBIICUCHUS
CTY/ICHTOB B y4eOHBIE CCIIEIOBATEIbCKUE
3aJJaHus, KypCOBbIE PadOTHI U JIp.

5. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Pa3nensl yueOHON AUCHUIUIMHBI, X 00BEM, CPOKH U3yYeHHS U (POPMBI KOHTPOJIA:

Ne HaumeHoBaHnue
LI pasaeJia yueOHOM
JUCIHHUILINHBI

Jlexknuu/ Ilpaxr.
(cemuHnapsi )/
JlaGopaTopHbie
padoThIl, yac.
O0s13aT. TeKyuuii
KOHTPOJIb (popma*,
HemeIs)
MaxkcuMaJbHBIN
0aJu 3a pazgen™*
ATTecTanus
pasneaa (¢popma*,
HeJeJsl)
HNuaukaTopsl
OCBOEHHSA
KOMIETEeHI[HH

Henean

2 Cemecmp

K

1
\‘

1 Bounnbl 1-7 12/14/0

=

3
N
N
o1

3-VK-1,
V-VK-1,
B-VK-1,
3-VK-1,
V-VK-1,
B-VK-1,
3-VKE-1,
V-VKE-1,
B-VKE-1

~
N -
(=)
N

2 TepMorHaMUKa 8-15 | 12/16/0 K.p-15 25 KHU-15 3-VK-1,
(20) V-VK-1,
B-VK-1,
3-VK-1,
V-VK-1,
B-YK-1,
3-YKE-1,
V-VKE-1,
B-YKE-1

Hmoeo 3a 2 Cemecmp 24/30/0 50

KoHTpoJibHbIE 50 C) 3-YK-1,
MeponpusiTusi  3a 2 V-VK-1,
CemecTtp B-VK-1,
3-VKE-1,
V-VKE-1,
B-VKE-1

* — COKpalIeHHOEe HauMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MaKCUMaJbHBIX OaJIJIOB MOJDKHA ObITh paBHa 100 3a cemecTp, BKIIOUas 3a4eT U
(nnn) sK3amMeH




Coxkpaiienre HauMeHOBaHUN (POPM TEKYILET0 KOHTPOJISI U aTTECTAIlK Pa3/IeIioB:

O0o3Hauenue

ITosnoe HanumeHnoBanue

KU

KOHTpOHB 10 UTOIraM

K.p

KonrtposnbHas padora

3

DK3aMeH

KAJIEHJIAPHBIN ILTAH

Henean

Tembl 3ansaTuii / Conep:kanue

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

2 Cemecmp

24 30 0

1-7

Boansbl

12 14 0

1-3

Pusuka KogedaHuil.

KonebarensHoe nemxenue. ['apmonndeckue koaeOaHms.
VYcroitunBoe paBHoBecre. CBOOOIHBIE KOJIEOaHNUS.
AMrunTyna, yactoTta u (paza konedbaHuidi. DHEpTUs
rapMOHHYECKOTo KojeOanus. ["apmMonndeckuit u
AHIapMOHUYECKUM OCHMIUIATOp. MaTemMaTu4ecKui u
¢bu3nyecKkuil MasiTHUK.

I'paduueckoe n300paskeHIEe TAPMOHUYECKUX KOJICOaHHH.
Mertoa BekTOpHBIX 1uarpamMM. CrioxxeHue kojae0aHuil 01HOTo
HanpasiieHus. buenus. CnoxeHue B3auMHO
MePIeHIUKYIAPHBIX Konebanuil. durypsl Jluccaxy.
3aryxatomme konedbanus. Koapunment 3aTryxanusi.
JlorapupmMuuecKkuii IeKpeMeHT 3aTyXaHHs. AepuoINIecKoe
JIBUKEHHUE.

Beinyxaennslie kosneOanus. Pezonanc. Pe3onaHCHbIE KpUBBIE.
[TapameTpudeckuii pe30HaHC.

Bcero AYJUTOPHBIX YaCOB

4 |6 [0

Onnaiiy

0 0 0

Yupyrue BoJIHbI

[IpoctpancTBeHHOE BOJHOBOE MU depeHIInaTIbHOE YpaBHEHNE
Knaccudukanus Boas mo ux gopme. MoHoxpoMaTHuecKkas
BoutHA. [110cKHe MOHOXpOoMaTHdeckne BoJIHBI. Daza BOTHBI.
BonHoBast moBepxHOCTb. J{J1MHA BOJTHBI, BOJTHOBOE YHCIIO,
BOJIHOBOI1 BekTop. Cheprueckue BosHbl. DazoBasi CKOPOCTh
BOJIHBL. 3aTyXaOI1e BOJIHBI.

Ckopoctb ynpyrux BojH. CKOpocTh 3ByKa B raze. CKopocTb
BOJIHBI B TOHKOM CTepHe. DHeprus ynpyroil Boissl. [ToTok
U IJIOTHOCTB ITOTOKA 3Hepruu. BekTop YMoBa.
VHTEeHCUBHOCTB BOJHBI. AMIUIMTY/IA 3BYKOBOTO JIABJICHUSI.

Bcero AYJAUTOPHBIX YaCOB

4 |4 [0

Onnaity

0 0 0

Crosiune 1 3ByKOBbI€ BOJHbI

[Tpuaumn cynepnosunuu BoaH. CTOSYUE BOJIHBL. Y3IIbl U
IIY4YHOCTHU CTOSTYEH BOJIHBI. DHEPTHUsl CTOSYEN BOJIHBI.
Kone6anue crpynbl. CoOCTBEHHBIE YAaCTOTHI, TADMOHUKH.
3ByKOBbI€ BOJIHBL. BbicoTa, TeMOp, rpoMKkocTh 3ByKa. [lIkana
yYpOBHEH TPOMKOCTH 3BYyKa. D dekT Jommepa it 3ByKOBBIX
BOJIH (MCTOYHHK JBMXKETCS, IPUEMHUK TOKOUTCS; HCTOUYHUK
ITOKOUTCS, IPUEMHHUK JIBUKETCS; IPUEMHUK U UCTOYHUK
OJIHOBPEMEHHO COIMKAIOTCS; TPUEMHHUK M HICTOYHHUK
OJIHOBPEMEHHO YAAISAIOTCS).

Bcero AYJJUTOPHBIX YaCOB

4 | 4 |0
Ownnaitg
0 0 0




8-15

Tepmoaunamuka

12 16 0

8-10

OCHOBBI CTATHCTHYECKOI TEPMOAUHAMMKH

[TonsiTre TepmonnHamuueckoit cucremsl. CocTosiHue
cucremsl. [TapameTrpsl cocTostHuiA. TepMOaIMHAMUYECKHI
npouecc. Temneparypa. IloHsTue naeanbHOro rasza B
TEpMOJUHAMUKE. Y PaBHEHUE COCTOSHUS UICAIbHOIO rasa.
N3onponeccel ueanbHOro rasa.

Hucno yrapoB MOJIEKYJI ra3a O CTEHKY cocyaa. /laBieHue
WJICabHOrO T'a3a HA CTEHKY. Y pABHEHHE KHHETUYECKON
Teopuu razoB s gasieHud. [locrosHanas boibimana.
CpenHsiss KHHETUYECKask SHEPTUsl MOCTYNaTeIbHOTO IBUKEHUS
OJIHOATOMHOM MOJIEKYJIBI U €€ CBA3b C TEMIIEPATypOi.
PaBHOpacnpeneneHue sHepruu mno creneHsmM cBo0oabl. Yucio
CTETICHEW CBOOOIBI ¥ CPETHSS SJHEPTHSI MHOTOATOMHOM
MOJIEKYJIbl. BHYTpeHHss1 sHeprus rasa.

Pabora B TepmonmHamuke. PaboTa mpu pa3nmu4HbIX
u3ornporeccax. I'padudeckuii cMbIci paboThHI B
tepmoanHamuke. KonnuectBo temnotsl. [lepBoe Havano
TepMOJAMHAMUKHU. TeNI0eMKOCTh UACAIBHOIO ra3a.
TemnoeMKoCTh MpU pazNIUYHBIX u3orpoieccax. COOTHOIIEHHE
Maiiepa.

Anmnabatryeckuii mporecc. Y paBHEHHE aquadaThl UACATBHOTO
ra3a B pa3JIMYHbIX IEpEMEHHBIX. JluarpaMMbl COCTOSIHUM MTpU
agnabaTudeckoM mporecce. Pabora mpu aqnabarndeckom
rpoiiecce.

[Tonutponuyeckue npoueccel. Pabora naeanpbHoro rasa npu
MOJIUTPOITHOM TIPOLIECCE.

Bcero ayuTopHBIX 4acoB

5 |6 [0

Ownnaiig

0 0 0

11-12

Pacnipenesienne MoJIEKYJI 110 CKOPOCTSIM M JHEPIUsIM
Xa0TUYHOCTb JBUKEHHSI MOJIEKYJ U (PIIyKTyauuu
MaKpOCKOIMYECKUX ITAPAMETPOB MOJCUCTEMBI. DIIEMEHTBI
TEOpUH BepoATHOCTH. CBONCTBA BEPOSATHOCTHU. Y CIIOBUE
HOPMHUPOBKH. T€OpeMbI CII0KEHUS U YMHOKEHUS
BEPOSITHOCTEM.

@DyHKIMSI pacCIpEEIICHNS MOJIEKYII IO CKOPOCTSM.
Pacnpenenenne Maxkcsenna.

HauOonee BeposaTHas, cpeIHss 110 BEIMUUHE U CPETHSSA
KBaJIpaTHU4Hasi CKOPOCTH MOJIEKYJ. VIX cOOTHOILIEHHE U
3aBHCHUMOCTH OT IIapaMeTPOB.

Pacrnipenienenrie MosieKys1 1o SHEPrUU. JKCIIEPUMEHTAILHOE
olpezesieHue ckopocTell MoJieky (onbITsl JlamMmepTa
HTepna).

WneanbHblii ra3 B moJie CWJI TSKECTH. MI3MeHeHne IIOTHOCTH
rasza c BeicoToil. bapomerpuueckas popmyina. Pacnpenenenue
Makcgeuia-bonbimana.

Bcero AYJAUTOPHBIX YaCOB

3 | 4 |0

Ownnaitg

0 0 0

13-15

Bropoe Haya/10 TEPMOAMHAMMKH M TeIJIOBbl¢ MALLIMHBI.
Bropoe nauano tepmoannamuxu (popmynuposka KenbBruHa u
Knaysuyca). Ternoeie mamunbl. Berancnenue KITJ. [ukn
Kapno. Beruncnenne K111 nukna Kapro TepmoanHamMudecku
u yepes sHTponuo. Teopema KapHo.

Bcero AYJJUTOPHBIX YaCOB

4 |6 [0
Ownnaiig
0 0 0




Hepasenctso Knaysuyca. [Tonsitue GpyHKIUN COCTOSHUS
cucTeMbl. TepMOaIuHAMUYECKOE ONPENEICHUE SHTPOIINH.
DHTpoNus U ee OCHOBHbIE CBOMCTBA. Teopema HepHcra.
Craructuyeckas HHTEpIpeTaLys BTOPOro Hayasa
TepMOJIMHAMUKH. TepmoauHaMudeckas hopmyia Juist
SHTPOIUU B PA3HBIX IEPEMEHHBIX.

CokpallieHHbIC HAUMEHOBAHUSI OHJIAMH OIIINN:

O0o3unauenue | Ilo1HOE HAMMEHOBAHHE

OK DJIEKTPOHHBIN KypC

IIM IToaHOTEKCTOBBIN MaTepuan

I1I1 ITOTHOTEKCTOBBIE JIEKLIMU

BM Buneo-marepransl

AM Ayamno-marepuansl

IIp3 IIpe3eHTanuu

T TecTbl

5CM DJIEKTPOHHBIE CITPaBOYHBIE MaTEpUaIbl
NC W HTepakTUBHBIN CalT

TEMbI TIPAKTUYECKUX 3AHATUN

Heneau

Tembl 3ansaTuii / Conepxxanue

2 Cemecmp

1

Mexanuyeckue KoJe0aHus
I"apmonmndeckue xonebanus. Yactora u nepruo Konedanuii. MareMaTHUeCKU 1
¢uznueckui MassTHUKU. CioKeHUe KoJeOaHuil.

Mexanuyeckue KoJiedaHust
I"apmonnueckue konebanus. Yactora u nepuos konedanuil. MareMaTHueckuit u
¢dbusnveckuit MasTHUKU. CroskeHne konebanuil. JlnHaMuKka rapMOHUYECKUX KoJieOaHui.

3aTyxaomme U BbIHYKICHHbIEe KOJIeOAHMSI.

CobcTBeHHas U 3aTyXarolas 4acToTa KojaeOaHui. 3aBUCUMOCTb aMILTUTYbI 3aTyXaOLUX
kosebOanuit or Bpemenu. Jlorapudmuueckuit AEKpeMeHT 3aTyXaHus U T0OPOTHOCTb.
Pe3oHaHcHas yacToTa M aMILUIATY/IA.

Yupyrue BoJIHbI
BonnoBoe ypaBHeHue. PemeHne BOJTHOBOrO ypaBHEHHUsI. [[MHa BOJIHBI, BOJIHOBOE YHCIIO,
BOJIHOBOH BeKTOp. Pa3oBas CKOPOCTh BOJIHBL. 3aTyXaroIIUe BOJIHBI.

CxopocThb ynpyrux BoJIH
IToTok ¥ MIOTHOCTH OTOKA PHEPrUM. BekTop YMoBa. DHeprus ynpyroit BoiaHsl. CKOpOCTh
3ByKa B raze. CKOpOCTh BOJIHBI B TOHKOM CTEpKHE.

Crosiune BotHbI. D dexT Jomnepa
Konebanue crpynsl. CoOCTBEHHBIE YACTOThI, TAPMOHUKH. ¥Y3JIbI U yYHOCTH CTOSTUEN
BoJIHBL. D¢ ekt Jlomnepa a1 3ByKOBBIX BOJIH.

KonTtpoabnas padora Nel
Kontposnbnas padora Nel

HpeabHbIH ra3
YpaBHeHHE COCTOSAHMS WEaTbHOro ra3a. M3ompoliieccsl HaeabHOTO ra3a

JJleMeHTapHAasi KHHEeTU4eCKasi TeOpus ra3oB
JlaBneHue uaealbHOTO ra3a Ha CTEHKY. Y paBHEHUE KHHETHYECKON TEOPUH Ta30B IS
JTABJICHHUS.




10 OCHOBBI TEPMOIHHAMUKH
Pabota B Tepmoaunamuke. PaboTta mpu pa3nuuHbIX u3onporeccax. KomnmuecTBo TemIoThI.
IIepBoe Ha4yaJI0 TEPMOJAMHAMUKHU

11 du3nyeckHe 0OCHOBBI TEPMOJIMHAMHUKH
TemnoeMKoCTh HI€aNBHOTO ra3a. AanabaTnueckuil mpouece

12 DJIeMEeHTBI TEOPUH BePOSITHOCTH. PacnipeneieHue MosieKyJ1 HIeaJILHOIO ra3a 1o
CKOPOCTAM

Brruncnenme cpeanux u ux cBoiicrsa. Haubosee BeposiTHast, CpeiHss O BETUYUHE U
CpeIHsIsl KBaJlpaTUYHAsi CKOPOCTU MOJIeKyIl. VieanbHblil ra3 B MOJIe CUIT TSDKECTH.
M3meHeHue mI0THOCTH ra3a ¢ BeicoToil. bapomerpudeckas ¢popmyna

13 BTopoe Haua10 TEpMOANHAMUKH

Bropoe Hauano repmoaunnamuku. Hukn Kapno. KITJ] nukna Kapuo qis naeansHoro rasza
14 JHTpPONHUA

DHTPOIHNS U €€ OCHOBHbBIC CBOMCTBA
15 KonTtpoabnas pabora Ne2

KonTponbnas pabora No2

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Tpu peann3zanyuy JaHHON IPOrPaMMBI UCIIOJIB3YIOTCS CIENYIOIINE TEXHOIOTHU:

- YT€HUE JIEKIUI ¢ UCIOJIb30BaHUE MYJIbTUMEIUIHHOTO 000Py10BaHMS;

- BBIIIOJIHEHUE CTYICHTaMU JOMAIIIHETO 3a/laHus 110 pa3JeNaM Kypea;

- IPOBE/ICHUE CEMUHAPOB C aKTUBHON (POPMOI 00ydeHus;

- IPAKTHUYECKUE 3aHATHS B ayJJUTOPUHU, COUYETAIOIINECS C 00CYKICHHEM Pe3yIbTaTOB PELICHHUS
10 TOMAIIHEMY 3a1aHUIO;

- KOHCYJIbTAllUX CTYACHTOB I10 JOMAIIHEMY 33JIaHHUIO.

7. ®OH/JI OHEHOYHbIX CPEIACTB

@DOH/ OLIEHOYHBIX CPEICTB MO JAUCLUIUIMHE 00eCeuBaeT MPOBEPKY OCBOEHUS IMJIAHUPYEMBIX
pe3yabTaToB O00y4eHHs (KOMIETEHIMHA W UX HMHAMKATOPOB) MOCPEACTBOM MEPOIPUATUN TEKYIIEro,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JTUCLUIUINHE.

CBs3p Mexay GOpMUPYEMBIMM KOMIIETEHUHUSMU U (OpPMaMHM KOHTPOJIS HMX OCBOCHHUS
IIPEJCTaBICHA B ClIeAYIOLIeH Ta0nuLe:

Komnerennus NuaukaTopbl 0CBOEHUsI ATTeCcTallMOHHOE MEPONPUATHE
(KI1 1)
YK-1 3-VK-1 9, KHU-7, K1-15
V-VK-1 9, KHU-7, K1-15
B-VK-1 2, KH-7, K1-15
VKE-1 3-VKE-1 92, K1-7, KU-15, x.p-7, k.p-15
V-VKE-1 3, KU-7, KU-15, x.p-7, k.p-15
B-YKE-1 2, K1-7, KU-15, x.p-7, k.p-15
YVK-1 3-VK-1 KH-7, KU-15
V-VK-1 KH-7, KU-15
B-YK-1 KH-7, KN-15

Ikaabl OeHKU 00pa30BaTeIbHBIX JOCTUKEHH




[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 ¥ MpoMeKyTOYHOTO 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» BBICTABIIACTCS 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 npaBuiio, orieHka
«Hey0081emBOPUMENLHOY

«HEYJOBJIETBOPUTEIILHO» CTABUTCS
CTyJIEHTaM, KOTOPbIE HE MOTYT IPOIOJKUTh
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIONIEN JTUCIUILIMHE.

8. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATYPA:
1. 53 Y83 3amaum no ob6mieit pusuke : Yued. mocodue, Upoaor U.E., CI16 u np.: Jlans, 2004
2. 53 C12 Kypc ¢usuxu T.1 Mexanuka. MonekynsipHas ¢pusuka, Casenses U.B., : Jlans, 2007

3. 53 C12 Kypc ¢usuku T.2 DnexrpuuectBo. Konedanus u BosHbl. BoHoBast ontrka, CaBenseB 1.B.,
: Jlanp, 2007

4. 53 K17 Ocnossl ¢puzuku T.1 , Kanamuukos H.IT., Mocksa: JIabopatopus 3nanuit, 2017



5. 53 K17 Ochogsl ¢puzuku T.2 , Kanamuaukos H.IT., Mocksa: Jlaboparopus 3nanwmii, 2017

JNOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 535 1183 BoiHOBBIE IPOIIECCHI : OCHOBHBIE 3aKOHBI: yueOHOe mocodue ais By30B, Mpogos ULE.,
Mocksa: bunowm. JIabopatopus 3Hanuii, 2013

2. 536 83 dusuka makpocucteM : OcHoBHbIE 3akoHBI, Mponos M.E., Mocksa: bunom. JIabopatopust
3Hauui, 2006

[TPOIT'PAMMHOE OBECIIEUEHUE:

CrenanbHOE MporpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOW
TV CHUIIMHBI

CrenanbHOE MaTepUATbHO-TEXHHUYECKOE 00ecTiedeHne He TpeOyeTcs

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIIMU JUIA CTYAEHTOB

IIpenonaBanue Kypca peanu3yeTcs 4epes JIEKIUU U MPAKTUYECKUE 3aHATUS.

Jlexuuu SBISIIOTCS OCHOBHBIM M BEYILIUM BHJIOM 3aHATUN. Ha HuX naercs 6a3oBble 3HAHUS 1O
JTUCLUIIIINHE.

CeMuHapckue 3aHATHS NpeAHAa3HAuYEHBI Ul peaau3alui Ha MPAKTHUKE TEOPETUYECKUX 3HAHUN
MOJIyYaeMbIX Ha JIEKIMsIX. B pe3ynabTare 3TOro y CTYIEHTOB (DOPMHPYIOTCSI YMEHHUSl pellaTh
¢bu3nyeckre 3a1a4m, aHATU3UPOBATh U HAXOUTh METO/IbI PELIeHUs] GPU3NUYECKUX MTPOodsieM

1. TeopeTnueckoe uzyueHue Kypca (JSKIIH)

Teopernueckoe H3y4eHHME COOTBETCTBYIOIIEH YacTH Kypca AMCLUIUIMHBI IPOBOJIUTCS Ha
JEKUHUAX, YATAEMBIX 10 IIPOrpaMMe JAaHHOIO Kypca B COOTBETCTBHHM C KaJCHJApHbBIM IIaHOM. Jleknuun
YUTAIOTCSI B COOTBETCTBHM C YyueOHBIM pacnucanueMm. llocemienue neknuil uis CTYAEHTOB
00513aTEIBHO.

Ha nexkuum cTyaeHT NpoBOIUT KOHCHEKTHPOBAaHHE paccKa3blBaeMOro MmaTepuana. Benenue
KOHCIIEKTOB JIEKIIUM — HE0OXO0AMMas 4acTh CaMOCTOSTEIbHON pabOTHI.

OCHOBHBIE COBETHI 110 KOHCIIEKTUPOBAHUIO JIEKIIHI:

* 3aMKCHIBATH JIEKIIUU 110 CMBICJIOBBIM OJIOKaM;

* COKpalllaTh PaclpoOCTPaHEHHBIE CIIOBA;

* HCIOJIB30BATh PA3JIMYHbIE MaTEeMaTHUYECKHUE 0003HAYCHHUS;

* OCHOBHBIE 3aKOHBI, TOHATHS 3aMUCHIBATh KaK OTAEIbHBIM a03all, OTAENss UX OT OCHOBHOTO
MaccHuBa TEKCTa U BBLAEIATH OJUYEPKUBAHUEM WJIH LIBETHBIM MapKEPOM;



* HCIOJIb30BaTh IPOCTPAHCTBEHHYIO 3aIUCh;

* KJIacCH(PHKAIMU U TIEPHOAN3ALNN TPEATIOYTUTETLHO KOHCTIEKTUPOBATh HE B TEKCTOBOM BHUJIE,
a BUJIE CXEM, AHarpaMMm, PHCYHKOB.

JUis  IOTOMHUTENBHOTO M CaMOCTOSITENIBHOTO  M3Y4YEHHs Kypca CTYICHTBI  MOTYT
BOCIIOJIb30BaThCsl Y4EOHBIMU MOCOOMSAMH, pa3pabOTaHHBIMU W WU3JAHHBIMHU COTPYTHHKAMH Kadeapsl,
WIA PEKOMEHJOBAHHOW JIMTEpaTypoll IO COOTBETCTBYIOLIEH 4YacTH Kypca. PekomMeHI0BaHHYIO
JUTEpaTypy MOXKHO B3Th B Onbmmoreke HUAY MUDY.

2. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATHUS

[TapamienpHO € H3Y4EHMEM TEOPETUUYECKOTO MaTepuaa CTYIEHTbl OCBAaWBAIOT METO/bI
pemieHus 3a7a4 MO (U3MKE HAa MPAKTUYECKUX 3aHATHAX (cemMuHapax). CeMHHApBl MPOBOIATCS B
COOTBETCTBHUH C y4EOHBIM PACIHCAHUEM.

IIporpaMMa Kypca M CEMECTPOBBIM KaJIEHJApHBIA IUIAH COCTAaBJIEHbl TaK, 4YTO TEMBI
CEMMHAPCKUX 3aHATHI CIEIyIOT CTPOro 3a TeMaMH Jiekuuil. I mporpamma Kypca, U CEMECTPOBBIN
KaJICHAAPHBIM IUIaH [JOCTYNHBI KaXIOMY CTYAEHTYy Ha caiiTe yHusepcutera. lloaroroBurbca k
OYEepeIHOMY CEMHHAPCKOMY 3aHSATHIO - 3TO, IPEeXJEe BCEro, MpopaboTaTh JEKIUOHHBIA MaTepuall.
Bce HeBbIICHEHHBIE BOIPOCHI TEOPHMM MOXHO (M HYXHO) 3aJaTh IpenojaBaTeii0 B Hayale
CeMHUHApPCKOTOo 3aHsATHA. Ha cemuHape, Kak mpaBmiio, pa3dUparoTcs BOMPOCH! U Ka4eCTBEHHBIE 3a1a4H,
JaoIIMe BO3MOXKHOCTh OoJiee rIy0OKO IOCTHYb U3ydaeMblil paszaen Kypca. Kpome Toro, Ha ceMuHape
ydar IpPaBUJIBHO CTaBUTh M PEIIATh 3aJa4d, aHAJIU3MPOBATh pemleHue 3anad. [lo mponaeHHOW Ha
CEMHHape TeME JAI0TCs 3a7auu Uil CaMOCTOSATEIbHOrO (JOMAIIHET0) pelIeHus. Y CBOEHHE Kypca BO
MHOIOM 3aBUCUT OT OCMBICIECHHOTO BBIIIOJIHEHUSI JOMAIIHETO 3aJaHus, BAYMYHMBOIO pPEIICHHUS
00JIBLIIOr0 KOJIMYECTBA 3a/1ay.

[Tpu pemenuu 3ajau 11eecoo0Opa3sHO PyKOBOJCTBOBATHCS CIENYIOIMMU MpaBuwiaMu. [Ipexne
BCEr0 HYXXKHO XOpOIIO BHUKHYTh B YCIIOBHE 3a/layM, 3allucaTh KpaTKo ee ycioBue. Ecim mo3sosser
XapakTep 3ajaud, 00s3aTelbHO CleNaiiTe PHUCYHOK, MOSCHAIOUMM ee CYIIHOCTb. 3a pPEeIKUMHU
UCKITIOYEHUSIMH, KaXKaasl 3ajjadya JI0JKHA OBbITh CHauala peuieHa B o0meM Buze (T. €. B OyKBEHHBIX
0003HaYEHHUSIX, a HE B UMCIAX), IPUYEM MCKOMAas BEJIMYMHA JIOJKHA ObITh BhIpaXK€Ha Yepes3 3aJaHHbIe
BennuuHbl. [lomyuuB pemieHne B 0OIIeM BHJE, HYKHO IHPOBEPUThb, NPABUIBHYIO JH OHO HMEET
pa3MepHOCTh. Ecii 3T0 BO3MOKHO, UCCIIEI0BATh MOBEJACHHUE PEIICHUS B IPEIEIbHBIX CIydasX.

B T1ex caydasx, Koraa B IPOLECCE HAXOXIECHUS HMCKOMBIX BEJIWYUH IPUXOIUTCS PEIIATh
CHCTEMY HECKOJIbKMX T'DOMO3JKUX YpaBHEHHMH (Kak, HampuMep, 4acTo ObIBaeT IMPH HAXOXKACHUU
TOKOB, TEKYIIUX B CJIOXHBIX PA3BETBJICHHBIX IEMX), L1EJ1ecO00pa3HO CHayajga MOACTaBIATh B 3TH
yYpaBHEHMs YMCJIOBbIE 3HA4YeHUs KOI(D(UIMEHTOB M JMIIb 3aT€M ONpPENeNsATh 3HAYCHUH HCKOMBIX
BEJIMYMH. YOEIUBUINCH B MPAaBUIBHOCTUA OOILIETrO pelIeHMs], MOACTABISAI0T B HETO BMECTO KaXJ0i U3
OYKB UMCIIOBbIE 3HAUEHUS 0003HAYEHHBIX UMH BEJIMYHH, O€psl, pa3yMeeTcs, BCe 3TH 3HAUEHUS B OJTHOMN
U TOU K€ CUCTEME €IUHMUII.

Hago mnoMHHUTH, YTO 4YHCIIOBblE 3HaueHUs (UINYECKUX BEIUYMH BCErja SBISIOTCS
npubnmxeHHbIMUA. [loaToMy mpH pacdyerax HEOOXOIUMO PYKOBOJICTBOBATHCS MpaBHIIaMH JACHCTBUI €
NpUOIMKEHHBIMU YUCIaMU. B 4acTHOCTH, B MOJy4Y€HHOM 3HAU€HUH BBIUYMCICHHON BETMYMHBI HYXKHO
COXPAHUThH MOCIEAHUM TOT 3HAK, EAMHMIIA KOTOPOTO MPEBBIIAET MOTPEMIHOCTh 3TOM BeIWYMHBL. Bee
ocTaJibHble 3Haudamue mudpsl Hago oTOpocuTh. IloNMydnB 4YMCIOBOW OTBET, HYKHO OLEHHTH €ro
MpaBao0no1I00HOCTh. Takasi oleHKa MOKET B psijie Cly4yaeB OOHApYXUTh OIMIMOOYHOCTh MOJYYEHHOIO
pe3yibTara.

Ecnu B ycnoBuu 3aauv MMEIOTCSI YMCIIOBBIE JAaHHbBIE, HE JICHUTECHh JIOBOJIUTH PEIICHHUE 0
YHUCIOBOro OTBeTa. YTOOBI MONY4YHTHh MPaBUIIbHBIA YHCIOBOW OTBET, HEOOXOAMMO XOPOUIO 3HATH



eIMHUIBl (PU3MUECKUX BEJIUYMH M YMETh IPOM3BOAUTH AKKYpaTHO M HalexHO pacuerbl. U To, u
APyroe MOXET OBITh JIOCTUTHYTO TOJIBKO JUIMTENIbHON mpakTukoii. Oco0oe BHUMaHHE HYKHO
oOpamiare Ha MPaBUILHOE OMpPE/eICHHE MOPSAKA UCKOMON BEIMYHUHBL.

[Tocemenne ceMUHAPCKUX 3aHATUI 00s13aTEIBHO.

KoHnTponb Tekylell ycrneBaeMOCTH CTYJIEHTOB OCYIIECTBISETCS IPENnojaBaTesieM, BEIyLIUM
3aHATHA 110 CIEIYIOIUM I10Ka3aTeIsAM:

* [I0OCELIAEMOCTb IPAKTUYECKUX 3aHITUH;

* aKTHUBHAas paboTa CTYJCHTOB HA 3aHATHIX;

* pe3yJbTaTaM TeCTOB U KOHTPOJIbHBIX paboT;

* BBITIOJIHEHHUIO JJOMAITHUX PaboT.

Jis caMocTOATENbHOIM PabOThI CTYIEHTHI UCHOJB3YIOT YYeOHBIE MOCOOUS 110 PELICHHIO 3aad,
MOJIrOTOBJICHHbIE W HM3JaHHBIC MpenojaBaTes MU Kadeapbl, U PEKOMEHJIOBAaHHYIO JIUTEpaTypy IO
COOTBETCTBYIOILIEMY KypCYy (DU3UKH.

3. CamocTosTenbHas paboTta

CamocTtosTenbpHas padoTa CTYACHTOB HaIpaBlieHA Ha YriayOleHWe M 3aKperuieHue 3HAHUU
CTYJCHTOB, Pa3BUTHE UX MPAKTHUECKUX YMEHUHN U CKJIAJbIBACTCS U3 HECKOIBKUX COCTABIIAIOIINX:

* paboTa ¢ y4eOHUKaMU;

* paboTa C JEKLHOHHBIM MaTepUaIoM;

* IIOUCK ¥ 0030p JIUTEPATYPHI U SJEKTPOHHBIX HCTOYHUKOB UH(OPMAIIUU TIO TEME 3aHSATUH;

* BBINOJHEHUE JOMAIIIHUX 3a/IaHUM;

* MOATOTOBKA K MPAKTUUYECKUM 3aHATUSAM, OpopmIleHHE 1abopaTOPHBIX padoT;

* MOATOTOBKA K 3a4€TaM U dK3aMEHaM.

CamocTtosTenbHas paboTa CTYIEHTOB SIBISETCS HEOOXOIMMBIM KOMIIOHEHTOM TMOJIy4eHUs
MOJIHOIIEHHOTO BBICIIIETO 00Pa30BaHMUS

4. KoHCynbTanmu K 9K3aMeHy
Koncynbranum Kk 9k3aMeHy MPOBOISATCS B COOTBETCTBHH C PacIUCaHneM. Bompocs! kK ak3aMeHy
cooOmrarTes cryenTam 3apadee. [locenenue KOHCYIbTallui 00s3aTEIHHO.

5. Tekylui 1 UTOTOBBIN KOHTPOJIb

HToroBast oLEHKa 3a CEMECTp INPOMU3BOAUTCSA B KOHIE CEMECTpa IO KPEAUTHO-MOIYJIbHOU
cucreMe. MakcuMallbHBIM HTOTOBBIM Oamn B gaHHOM cucreme cocrasiser 100 Gamnos. MTorosblit
PEUTHHT onpezenseTcs CyMMHPOBaHUEM 0ajuIoB HAaOpaHHBIX B KOHIIE CEMECTpa 3a 3K3aMeH U OalioB,
HaOpaHHBIX B TEUEHUE CEMECTpa MPH BBINOJIHEHNUHN 33JaHUI B paMKax TEKYIIEro KOHTPOJIS.

3a cemMecTp CTYJIEHT MOXET MoJyduTh He Oojee 50 OayutoB 3a aTTECTAllMI0 pa3/ielioB U HE
6omee 50 6ayioB 3a dK3aMeH.

bamnbl 3a arrecTanuio pas3elioB YUMTHIBAIOT Oalljibl, HaOpaHHbIE 32 KOHTPOJbHBIE PabOTHI,
TECTHI U 32 aKTUBHYIO pa0OTy Ha CEMUHApax U JOMAIIHUE 3a]JaHHs.

JUis ycnemHoro OCBOEHHsI MaTepuaia HeoOXOJUMO TMOJb30BATHCS KOHCHEKTaMM JIEKIIHH,
y4eOHBIMH  MMOCOOMSMH, pa3pabOTaHHBIMH W  U3JAHHBIMM  COTPYJIHUKAaMH  Kadeapsl WIH
PEKOMEHIOBAHHOM JIMTEPAaTypoll MO COOTBETCTBYIOIIEW uYacTH Kypca. IIpu camocTtodTrenbHOM
BBIMIOJTHEHUM MPAKTUYECKUX 3aJaHUi HEOoOXOAMMO ONUpaThCsl Ha AaHAJOTUYHbIE 3a/aHUf,
paccMOTpeHHbIE MpU pa3dope MaTepuaa.

JI1st KOHTpOJIsl 3HAaHUWM U OLEHKHM YCBOEHHUS MaTepualioB MO pas3zesiaM JaHHOM TUCIUIINHBI
HCIOJIb3YIOTCSl MaTepuaibl B BUJE KOHTPOJIBHBIX padOT, TECTOB U IOMAILIHUX 33aHUM.



a) Konrponbsabie paboTs

JInst TeKyIIero KOHTPOJISl YyCBOGHUSI MaTepualia CTyJICHTaMH MPH M3Y4YCHUH Kypca B TCUCHHE
ceMecTpa Ha MPAaKTUYECKHUX 3aHATUSIX (CEMHHApax) MPOBOJSTCS KOHTPOJIbHBIC PaOOTHI.

KonTponpHass paboTa MNPOBOIUTCS NHCBMEHHO BO BpeMs ayAUTOPHOro 3aHsATHA. B
KOHTPOJILHOH paboTe MOXET HCIIOJIb30BaThCsl KaK 3akpbiTas Gopma, MperycMaTpuBaroiias BhIOOP
MPAaBUJIBHOTO OTBETa U3 HECKOJIBKHX TPUBEACHHBIX, TAK M OTKpBITas (opma, MpeaycMaTpHBAKOIIAS
CBOOO/THBIN OTBET.

[Tpu oTkpeITON (GopMe HEOOXOIUMO TPEAOCTABUTH pelieHue 3amaud. [lomHOe mpaBMIIBHOE
pelieHue 3a1a4 B KOHTPOJIBHOM PabdOTe JOJKHO BKIIIOYATh 3aKOHBI M (DOPMYJIbI, IPUMEHEHHE KOTOPBIX
HEOOXOJMMO ¥ JOCTATOYHO JIJIsl PCIICHHS IOCTAaBJICHHOW  3a/ayd, a TaKkKe MaTeMaTHYeCKUe
npeoOpa3oBaHusl, PacueThl C YHCICHHBIM OTBETOM M, MPU HEOOXOIUMOCTH, PUCYHOK, MOSICHSIOIINI
peuienue. [lpu BBINONHEHMM 3aJaHWN 3HAYCHHWE HMCKOMOM BEIMYHMHBI CIEAYET BBIPA3UTh B TEX
eIMHUIAX (U3MYECKUX BEJIIMYHMH, KOTOPBIC YKa3aHbl B YCIOBHUHU 3aaHusi. ECiIM Takoro ykasaHus HET,
TO 3HAUCHHWE BEJIMYUHBI ClIeAyeT 3amucaTth B MexayHaponHou cucreme eaunun; (CH). Tlpum
BBIUUCIICHUH Pa3pPeIIaeTCs HCIOIb30BaTh HEMPOTPAMMHUPYEMBIH KaIbKYISTOP.

BapuaHT KOHTpOJIbHOW pabOThl OICHMBAETCS IO pEUTUHTOBOW cucteme. CTyaeHTaMm,
HaOpaBmuM MeHee 60% 0amioB, HEOOXOAMMO BHIIOJIHUTH KOHTPOJIBHYIO paboTy eIle pa3 Ha 3a4eTHOU
HeJene.

b) Tect

Llenb TECTOB SIBISCTCS TEKYIIMHA KOHTPOJIb YCBOCHUS MaTepHala CTYACHTAMH TPU HU3YUYCHHUH
Kypca.

TecThl MPOBOAMTCS MUCHMEHHO BO BpEMs NPAaKTUYECKHX 3aHATUH. B Tecre MokeT OBITH
UCIIONIb30BaHAa KaK 3akpeiTasg ¢opMa, MpeaycMaTpuBamolas BbIOOp MPAaBUIBHOTO OTBETa U3
HECKOJIbKUX TPHUBEIEHHBIX, TaK U OTKpHITas (hopma, mpeaycMaTpuBaromias cBOOOIHBINM oTBeT. TecT
OIICHUBAETCs 10 perTuHTOBOU cucteMe. CTyneHtam, HaOpaBmmMm MeHee 60% OayioB, HEOOXOIUMO
BBITIOJIHUTH TECT €IIe pa3 B TEYCHUE CEMECTpa MM Ha 3a4€THOW HeJerne.

¢) KonTpomas o uroram

PesynbTar arrecramuu pasnenoB ocyuectsisercs nmyreM Kontpons Urtoros (KW) 3a pasznen.
Kaxnpiit KW onieHnBaercst onpeeaeHHbIM KOJIMYECTBOM 0aJllIoB, KOTOPbIE CKJIAJbIBAIOTCS U3 CYMMBbI
0ayIoB 3a TEKYIIMH KOHTPOJIb W aKTHUBHYIO PabOTy CTYJEHTOB HAa CEMHHAPCKUX 3aHATHAX. Kpome
TOT0, CTYJEHT AOJDKEH NMPEABABUTH YCIEIIHO BBITOJHEHHBIE IOMAIIHNE 3a1aHus. KOHTpOIbHBINA UTOT
3a pas3zell BhICTABIIETCS TOJBKO B TOM CIIydae, €CIu KaXKIbIi TEKYIIUN KOHTPOJIb, YYUTHIBAIOIIUNCS B
KW, BemonHeH ycnemHo Oosiee uem Ha 60%.

Crynentsl, He nonyuyuBuire KU unu naOpasmme meHee 60% 3a KOHTpOJIbHBIE pabOThl WM
TECTBI, IEPEMHUCHIBAIOT UM BHITIOJHSIOT JOMOJIHUTEIbHBIC 3a/1aHUS 110 MaTeprajaM JaHHbBIX pa3/ieloB
Ha 3a4ETHOH HEZEIIe.

d) [IpoMexyTouHas aTTecTanus
®opMoii MPOMEKYTOUHON aTTECTALlMU MO TaHHOW AUCIUIUIMHE SIBISETCS HK3aMEH.

e) DKk3aMeH
[lenpro SK3aMeHa SBISETCS TPOBEpKa 3HAHWUNW M YMEHUW CTYIEHTOB TO JaHHOMY KYypCY.
DK3aMeH MPOBOAMWTCS TO OuieTaMm, YTBEPXKIACHHBIMH Ha Kadenape. DK3aMeHAIMOHHBIE OWMIIETHI



colep)KaT TEOpEeTHUYECKHE BOMPOCH MO paszjenaM uuraeMoro kypca. C 3K3aMeHalMOHHBIMH
BOIPOCAMH CTYJICHTHI 3HAKOMSTCS 3apaHee.

B cooTBeTcTBHU ¢ TpeOOBAHUAMH KPEAUTHO-MOIYJIbHONH CUCTEMBI JIOMYCK K AK3aMEHY CTYACHT
MOJTy4YaeT TOJIBKO MPHU BBITOJHEHUU CIICAYIOIINX YCIOBHIA:

* KOKIBIN TeKyIUi KOHTPOJIb, yunThiBatomuiics B KU, Beimonnen 6osee yem Ha 60%.

* o0mas cymmMa OaJiIoB 3a aTTECTALUIO pa3/ieNnoB Oobiie win paBHo 30.

11.  YYEBHO-METOJIMYECKHE PEKOMEHJIAIIUM JIJISI IIPEIIOJABATEJEN

Opranuzanus npenojaBaHus Kypca

. Teopetuueckoe npemnoaaBaHue Kypca (JEKIHUH)

. [IpoBenieHue npakTHYECKUX (CEMUHAPCKUX ) 3aHATUI
. KonTpoab camocTosiTenbHON paboThl CTYAEHTOB

. Koncynpranus k sx3aMeny

. Tekymuii ¥ UTOrOBbII KOHTPOJIb

. Kontpomnbhsie paboTbl

. Tectsl

. KonTpoib no uroram

. [Ipomexxyrodnas arrecranus

O 0 0 O ® W B W =

. DK3aMeH

1. TeopeTnueckoe npemnoaaBanue Kypca (JISKIIH)

TeopeTnueckoe npenogaBaHUE COOTBETCTBYIOIIEH YacTH Kypca JUCLUIUIMHBI IPOBOJUTCS Ha
JIEKIMAX, YATAEMBIX IO IPOrpaMMe JaHHOTO Kypca B COOTBETCTBHM C KaJICHJIapHBIM IU1aHOM. Jlekiuu
YUTAIOTCS B COOTBETCTBUM C Y4eOHBIM pacnucaHueM. JIeKIumoHHBIH MaTepuan Oa3upyercss Ha
OCHOBHO JIUTEpAType, NpeasiaraéMom AJis JaHHOTO Kypca.

Jls TOTOMHUTENBHOTO KOMITJIEKTOBAHMS JIEKIIMOHHOTO MaTepHajia MOKHO BOCIIOJIb30BaThCS
y4eOHBIMU  TOCOOHMSIMHU, pa3paOOTaHHBIMA M HM3JAHHBIMH  COTPYAHHKaMH Kadeapbl, WIH
PEKOMEHIOBAaHHOM JINTEPATypOM 10 COOTBETCTBYIOIIEW YacTH Kypca. PEKOMEHI0OBaHHYIO JINTEPATypy
MOHO B34Th B Oubnunoreke HUAY MUDY.

2. IlpoBenieHne MPaKTUYECKUX (CEMUHAPCKUX ) 3aHATUH

[TapayuienpHO € TNpEenoJaBaHUEM TEOPETHUECKOTO MaTepuana IPOBOIATCS NPAKTHYECKHE
3aHATUS (ceMuHaphl). CeMUHapBl MPOBOASTCS B COOTBETCTBHM C y4eOHBIM pacnucaHueM. KoHTpoib
MOCEIEHUS] CEMMHAPCKUX 3aHATHI CTYy/IEHTaMU JI0JKEH OCYILIECTBISATHCS Ha KaXK/IOM 3aHSITHH.

KonTponb Tekyieil ycrneBaeMOCTH CTYJIEHTOB OCYIIECTBISIETCS IMpernojaBaTesieM, BelyluM
3aHSITHS 110 CIAEAYIOUIUM MOKa3aTeIsIM:

* MIOCEIIaeMOCTh NMPAKTUUECKUX 3aHITUH;

* aKTHBHAas paboTa CTYJCHTOB Ha 3aHATHIX;

* pe3yJbTaThl TECTOB U KOHTPOJBHBIX PaldoT;

* BBITMIOJIHEHUE JIOMALTHUX paboT.

3. KoHTposb caMOCTOSTENbHON pabOThI CTY/IEHTOB



KonTponb camocTosTenbHON paboThI CTYACHTOB OCYIIECTBISETCS EPUOAUYECKH, JKeTaTeIbHO,
Ha KaXJIOM CEMHMHApe IIyTeM IPOBEPKMU JOMAIIHEro 3aJaHHUs M HHTEPAKTUBHOM pabOThI B X0ne
3aHATHS.

KoHTponb caMocTosTeNbHON paboThl CTYIEHTOB SIBISIETCS HEOOXOAMMBIM KOMIIOHEHTOM
ITOJIHOLIEHHOI'O MIPENOIaBaHus JaHHOIO Kypca.

4. KOHCyIbTaIlMU K 9K3aMEHY
KoHncynpTanum k 3K3aMeHy MpoBOJISATCS B COOTBETCTBUU C pacnucaHueM. Borpockl k 3k3aMeny
COOOIIAI0TCS CTYICHTaM 3apaHee.

5. Texkynui ¥ UTOrOBBIM KOHTPOJIb

HToroBasi olieHKa 3a CEMECTp BBICTABIIAETCS B KOHIIE CEMECTpa I10 KPEAUTHO-MOJIYJIbHOU
cucremMe. MakcuMallbHBIM WTOTOBBIM Oamn B gaHHOM cucteme cocrasisier 100 6amnos. MTorosbrit
PEUTHHT onpezenseTcs CyMMUPOBaHUEeM 0ayul0oB HaOpaHHBIX B KOHIIE CEMECTpa 3a 3K3aMeH U 0aioB,
HaOpaHHBIX B TEYEHUE CEMECTpa IPU BBINOJIHEHUM 33JJaHUH B paMKaX TEKYIIEro M MPOMEXYTOYHOIO
KOHTPOJISL.

3a cemecTp CTYIEHT MOXKET MOJIy4uTh He Oojiee 50 GayioB 3a aTTeCTallMIO pas3feloB U He
6osee 50 GayIOB 3a IK3aMEH.

bambl 3a arrecTanuio pas3zelioB YUMUTHIBAIOT Oalljibl, HAOpaHHbIE 32 KOHTPOJbHBIE PabOTHI,
TECThl, 32 aKTUBHYIO padOTy Ha CEMHUHapax3a U JJOMallHUE 3aJaHMUsL.

Jl1st KOHTpOJIsl 3HAaHUM U OLEHKHM YCBOEHUS MaTepUalioB IO pas3zesiaM JaHHOM TUCIUILIMHBI
IIPEero/laBaTelb UCII0JIb3yeT MaTepHalibl B BU/I€ KOHTPOJIbHBIX PabOT, TECTOB U IOMALIHUX 3a/1aHUI.

a) KonTpospHbie paboThl

Jlis Tekylero KOHTpOJs YCBOGHHs MaTepuaya CTYACHTaMHU IPU M3YYEHUHU Kypca B TEUCHHE
CeMecTpa Ha MPAKTUYECKHUX 3aHATUAX (CEMHHApax) MPOBOISATCS KOHTPOJIbHBIE PaOOTHI.

KonTponbHass paboTra mnpoBOIUTCS MHUCBMEHHO BO BpeMs ayAUTOpPHOro 3aHsATHs. B
KOHTPOJIbHOM paboTe MOKET HCIOJIb30BaThCA KaK 3akpbiTas (opma, mpeaycMarpuBaroiias BbIOOD
MIPaBWJIBHOTO OTBETa U3 HECKOJBbKUX IMPUBEIEHHBIX, TaK M OTKpbITas (opMa, IperycMaTpuBaroas
CBOOO/IHBIN OTBET.

[Tpu oTkpbITON (GopMe HEOOXOIUMO MPEAOCTaBUTH pelleHue 3anadu. [lomHoe mpaBMIIbHOE
peleHue 3ajad B KOHTPOJIbHOM paboTe JOIKHO BKIIIOYATh 3aKOHBI U (POPMYJIbI, IPUMEHEHHE KOTOPBIX
HEOO0XOMMO U JOCTAaTOYHO [UI PpELIeHUs IIOCTAaBJICHHOM  3aJay, a TakXke MaTeMaTH4ecKue
npeoOpa3oBaHusi, pacyeTbl ¢ YUCIEHHBIM OTBETOM M, NMPH HEOOXOAWMOCTH, PHUCYHOK, MOSICHSIOILUI
pemienue. Ilpu BbIMOMHEHUM 3aJaHU 3HAUYEHHWE HCKOMOW BEJIMYMHBI CIIEYET BBIPA3UTh B TEX
eIMHULIAX (U3NYECKUX BEJIMYUH, KOTOPbIE YKa3aHbl B YCIOBUU 3afaHus. Ecnu Takoro ykasaHus HeT,
TO 3Ha4YeHHE BEJIMYMHBI cienyer 3amucatb B MexnyHaponHoit cucreme enunun (CH). Ilpu
BBIUHCIICHUH pa3pellaeTcsl UCIOIb30BaTh HEMPOTPAMMHUPYEMbIN KalIbKYJIATOP.

BapuanT KOHTPONBHOM pabOTHl OLEHUBAeTCs MO pelTuHroBoil cucreme. CTyaeHTaMm,
Habpasium MeHee 60% 0anioB, HE0OX0IMMO BBIMOJIHUTH KOHTPOJIbHYIO padoTy elle pa3 Ha 3a4eTHOH
Hezene.

b) Tect
Ilenp TecTOB SABISAETCA TEKYIIMM KOHTPOJIb YCBOCHMSI Marepuana CTyICHTAMM IIPU W3y4EHUU

Kypca.



TecTel MPOBOAMTCS MUCHMEHHO BO BpeMsl MPAKTUYECKHX 3aHATHH. B Tecre MoxkeT OBITH
UCIOJIb30BaHA KaK 3akpeiTas ¢GopMa, MpeaycCMaTpUBAIONIas BBIOOp TPABHIBLHOTO OTBETA U3
HECKOJIbKUX NPUBEACHHBIX, TaK M OTKpHITas (opma, mpeaycMaTpuBaroias cBoOOJHBINH oTBeT. TecT
OILICHUBACTCSI TI0 PEUTHHTOBOH cucteme. CrymeHtaM, HaOpaBmuM MeHee 60% OamioB, HEOOXOAUMO
BBITIOJIHUTH TECT €lIe pa3 B TEUEHUE CEMECTpa MM Ha 3a4€THOW HeJerne.

¢) Kourpons o utoram

Pesynprar arrecranum pazzaenoB ocymiectBisieTcs myteM Konrposst Utoros (KHM) 3a pazgen.
Kaxnpiit KU onienuBaercst onpeneneHHbIM KOJIMYECTBOM 0aJlIOB, KOTOPBIE CKIJIABIBAIOTCS U3 CYMMBbI
0ayIoB 3a TEKYIIMH KOHTPOJIb W aKTHUBHYIO Pa0OTy CTYJCHTOB HAa CEMHHAPCKUX 3aHATHAX. Kpome
TOT'0, CTYJEHT JAOJKEH NPEABIBUTH YCIIEIIHO BBIIIOJHEHHBIE JOMalllHKE 3a1aHus. KOHTpoabHBINA UTOT
3a pas3zell BBICTABIISIETCS TOJIBKO B TOM CIlydae, €CIIM KaXKIbli TEKYIIUH KOHTPOJIb, YYUTHIBAIOIIUICS B
KU, BrimonHen ycnemHo 6osnee yem Ha 60%.

Crynentsl, He nonyuyuBire KU unu nabpasmue meHee 60% 3a KOHTPOIbHBIE pabOTHI WU
TECTBI, IEPEMHUCHIBAIOT WU BHITIOTHSIOT JOMOJHUTEIbHBIC 3a/1aHUs 110 MaTepHUaiaM JaHHbBIX Pa3/IeioB
Ha 3a4eTHOM HeJere.

d) [TpoMexyTodHast aTTECTAIHS
DopMOii TPOMEKYTOUHOM aTTECTALMU 110 TaHHOW AUCLUIUIMHE SIBJISETCS DK3aMEH.

e) DKk3aMeH

Llenpro 5K3amMeHa SIBISETCS IMPOBEpKAa 3HAHMK W yYMEHHH CTYACHTOB IO JaHHOMY KYypCy.
DOK3aMeH MpPOBOAMUTCS MO OuseraMm, YTBEP)KIACHHbIM Ha Kadeape. OK3aMeHAIMOHHbIE OWJIEThI
coliepKaT TEOPEeTHYECKHE BOMPOCHl MO paszlenaMm yuraeMoro kypca. C 3K3aMeHallMOHHBIMH
BOIPOCAMH CTYJICHTHI 3HAKOMSATCS 3apaHee.

B cooTBercTBUU ¢ TpeOOBaHUSAMHU KPEAUTHO-MOIYIBHON CHCTEMBI JOMYCK K 3K3aMEHY CTY/IEHT
MOJTyYaeT TOJIBKO MPH BHITOJHEHUH CIEAYIONINX YCIOBHUIL:

* KaXJIbIM TeKyIIUI KOHTPOJIb, yunThiBatomuiics B KM, BeimonHeH Oosee ueM Ha 60%.

* o0mrast cymma 0ajuioB 3a aTTECTAIMIO pa3/ienoB Oosbline uiu pasHo 30.
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