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

VMHCTUTYT OBILEN [TPO®ECCUOHAJILHOM IO OTOBKU

KA®EJIPA ®U3UKU

OJOBPEHO

YMC ®BNYKC IIporokon Ne24/08 ot 22.08.2024 1.
YMC UDTIE Ipotokon Ne545-2/1 ot 28.08.2024 .
YMC UDTUC IIporokon Nel ot 28.08.2024 r.
YMC UUKC IIporoxon Ne8/1/2025 ot 25.08.2025 1.

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OU3NKA (TEPMOANHAMUMKA 1 BOJIHBI)

Hampasiiennue noaroToBku [1] 10.03.01 Madopmarmonrast 6€301aCHOCTh
(cerManbHOCTD) [2] 27.03.03 CucTteMHbIi aHAIU3 U YIPABJICHHUE

[3] 09.03.04 [IporpammHas HHKEHEPUS

[4] 01.03.02 ITpuknanHas MaTeMaTuKa U MHGOpPMaTHKa
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AHHOTANIUA

@®u3nKa COCTaBIsSET OCHOBY COBPEMEHHOIO €cTecTBO3HaHUS. He3aBUCMMO OT KOHKpPETHOIO
MPUKIIAJHOTO XapaKTepa WH)XEHEPHOTOo 0Opa3oBaHUs, CHCTEMHOE H3ydeHHE OOIIero Kypca (U3UKU
MO3BOJISIET CTYACHTaM C(HOPMHUPOBATh €CTECTBEHHOHAYYHYIO KOTHHUTHBHYIO KapTHHY MHUpA, YCBOUTH
KOMIIETEHIIMM W METOABl TIO3HAHUS, KOTOpBIE BIOCIEACTBHM MOTYT OBITh aJaNTHPOBAHBI K
KOHKpETHOW 00JacTu HHXKEHepHOH paboThl. PHU3MKAa HEOTHeIHMMa OT MaTeMaTH4YEeCKHMX METO/I0B
uccinenoBanus npupoasl. CoBpeMeHHble HHTErpo-Au(depeHiraibHble U ONepalluoOHHbIE METOIbI
aHaJlM3a SKCIEPUMEHTAIBbHBIX JAHHBIX IPUMEHHUMBI B IIOJIHOM Mepe K pa3InyHbIM O00JacTsIM
WHXCHEPHBIX U COLMAIIbHBIX HayK. DTHUM KypcC (PU3UKHU BBICIIET0 0Opa30BaHUs OTIMYAETCS OT Kypca,
MPOIIEHHOTO yYaITUMHCS B PAMKAX IIKOJILHOTO 00yUeHHUSI.

YMeHue cBOOOJHO OPUEHTUPOBATHCS B JIUTEPATypEe, CAMOCTOATEIBHO CTAaBUTh U pelIaTh
IIPUKJIAQJHBIE 33Jaud U HCIIOJIb30BATh HMMEIOIIMECS BBIYMCIUTEIBHBIE PECYPCHl JJI HMX PEIICHUS,
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 CTATUCTHUECKON (PU3UKH U BOJTHOBBIX MTPOIECCOB.

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

1. IEJIN U 3ATAYA OCBOEHHMS YYEFHOU JJUCHUTLJIMHBI

LlenssMu ocBOeHHsI y4eOHON AMCHUIUIMHBI SBISETCS (POPMHUPOBAHUE Y CTYACHTOB IEIOCTHOM
CUCTEMBI B3IUIAJI0B Ha YCTPOWCTBO OKPYXKAIOIIET0O MHUPA, MCIOJB3Ys M3BECTHBIE DKCIIEPUMEHTAIIBHBI
GbakTBl M TEOpPETHYECKHE  BO33peHUs, cPOpMHUpOBaTH  HAYYHBIH  METOA  MBIIUIICHHS,
IIPOAEMOHCTPUPOBATH BEAYLIYIO pOJib (PU3MKH B IMpoliecce MO3HAHUS MHUpA, MOKa3aTh BCEOOIIHOCTh
(bu3nYecKrX 3aKOHOB M UX CIPaBEJIMBOCTh B )KMBOI M HEXHBOM npupojie. B mporecce npenoiaBaHus
JMCLUIUIMHBI JAI0TCS OCHOBBI 3HAHUM 10 pa3zenaM JaHHOTO Kypca HeoOXOJUMBbIe JUIsl UCIIOJIb30BaHUS
B MOCJHEIYIOUMX CHelUKypcax, JU00 UIs CaMOCTOATENbHOM HCCIIeOBAaTENbCKOM OesATeTbHOCTH. Y
CTY/IEHTOB (DOPMHUPYIOTCS 3HAHMSI U YMEHUS pelIaTh KadyeCTBEHHbIE M KOJMUYECTBEHHbIE (hrU3HUECcKHe
3a/lauM, aHaJIM3UPOBAaTh W HAXOAUTb METOAbl peleHus (U3NUECKUX MpoOsieM, pa3BUBAIOTCA
CIIOCOOHOCTH U HHTEPEC K CAMOCTOSITEIbHOMY MBIIIJIEHUIO U TBOPUECKOH JESATEIbHOCTH.

2. MECTO YYEFHOW JUCIUILIMHBI B CTPYKTYPE OOII BO

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

OcBoeHHE TAaHHOW IUCIUIUIMHBI SBISETCS 0a30i IS MOCIEAYIONIEro M3y4eHUsl CTyACHTaMU
CHEIKYpPCOB, a TAK)KE CMEXKHBIX JUCIUIUIMH. 3HAHUS €€ MaTepruaIoB HEOOXOAUMBI MTPH MPAKTHIECKOU
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-111, 2, 3, 4] — Cniocoben
OCYIIECTBIISIT TOUCK, KPUTHYECKUI
aHaJIM3 ¥ CUHTE3 HH(OpMAIIHH,
NPUMEHSATh CUCTEMHBIA TOAX O IS
pelIeHHsI TOCTABICHHBIX 33124

Ko 1 HanMeHOBaHWE WHIUKATOPA JOCTHKCHHUS
KOMIICTCHIIHH

3-YK-111, 2, 3, 4] — 3uarb: meToauku coopa u 00pabOTKH
WH(POPMAIINH; aKTYaJIbHBIC POCCHHCKUE U 3apyOeIKHBIC
MCTOYHUKH HHpOopManuu B chepe nmpodeccuoHamTbHON
JEeSITeTbHOCTH; METOJ] CHCTEMHOTO aHaJIn3a

V-VK-1[1, 2, 3, 4] — YMeTh: NpUMEHSITh METOMKH ITOMCKA,
cbopa u 00paboTKH HHGOPMAILIMH; OCYIIECTBIISATh
KPUTHUYECKHUI aHAIN3 ¥ CUHTE3 WH()OPMALIUU, TIOTYICHHON U3
pa3HBIX HCTOYHHKOB

B-VK-1[1, 2, 3, 4] — Bnanets: MeToamu moucka, coopa u
00pabOTKH, KPUTUIECKOTO aHAIN3a U CHHTE3a HH()OpMAIIHH;
METOJIMKON CHCTEMHOTO TIOJX0a JIJIsl PEIICHUS
MOCTABJICHHBIX 3314

VKE-1[1, 2, 3, 4] — Criocoben
HCIIOJIB30BaTh 3HAHUS
€CTECTBEHHOHAYYHBIX UCIMILINH,
PUMEHSATH METO/IbI
MaTEMaTHYECKOI0 aHaIn3a U
MOJIETMPOBAHMSI, TEOPETUIECKOTO
OKCIIEPUMEHTAILHOIO MCCIIEI0BAHMUS
B IIOCTaBJICHHBIX 3a1a4ax

3-VKE-1[1, 2, 3, 4] — 3HaTh: OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMITIAH, METO/IbI
MaTEMaTHYECKOT0 aHAJIN3a U MOAEIHPOBAHHS,
TEOPETHYECKOTO M IKCIIEPUMEHTAILHOTO HCCIIEI0OBAHMUS
V-VYKE-1[1, 2, 3, 4] — yMeTh: HCIIOIb30BAThH
MaTeMaTHYECKUE METO/IbI B TEXHHYECKUX HPUIIOKCHUAX,
pPacCYMTHIBATH OCHOBHBIC YHCIIOBBIE XapPaKTEPUCTUKH
CITy4aiHBIX BEJIMYMH, PEIIaTh OCHOBHBIE 3a/[a4l
MaTeMaTHYECKOM CTATHCTHKH; PEIIATh THIIOBBIEC PACUETHBIC
3a/1a4n

B-VKE-1 [1, 2, 3, 4] — B1ageTh: METOJaMH MaTEMaTHYECKOTO
aHaJIM3a U MOJICIMPOBAHMS; METOaMH PEIICHHUS 3a1a4
aHaJIM3a U pacyera XapaKTEPUCTHK (PU3MIECKUX CHCTEM,
OCHOBHBIMH MpHEMaMu 00pabOTKH IKCIIEPUMEHTATBHBIX
JAHHBIX, METOIaMH PAOOTHI C MPHKIIAJAHBIMHU ITPOTPAMMHBIMHA
POyKTaMH

4. BOCIIMTATEJIbHBINA MOTEHITAAJ JUCITATLIIAHBI

Hanpasnenus/uenu
BOCTIUTaHMS
HNuTemnexryansHoe
BOCIIUTaHHE

3anayu BocUTaHUs (KOJ)

Coznanue ycioBui,
00eCcreunBaroOIInX,
(dbopMUpOBaHUE KYJIbTYpPbI
ymcTBeHHOro Tpyzaa (B11)

BocnurarenbHbIN TOTEHIUA JUCITAILINH

Hcnons30BaHne BOCIUTATEILHOTO
MOTEHIIMAJIA TUCIUILTIH TYMaHUTapHOTO,
€CTECTBEHHOHAYYHOTO,
o0menpodecCHoHaIbHOTO U
npodeccnoHaTbHOTO MOAYJIS ISt
(bopMHpOBaHHUS KYIbTYpbl YMCTBEHHOTO
TpyJia MOCPEICTBOM BOBJICUCHHS
CTYJICHTOB B y4eOHBIE UCCIICIOBATEIHCKIE
3aJ[aHus1, KYpPCOBbIE paOOThI U JIp.




5.

CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3Y4YEeHUS U (POPMBI KOHTPOJIS:
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2 Cemecmp
1 Bonnbl 1-7 12/14/0 K.p-7 25 KUu-7 3-YK-1,
(20) V-VK-1,
B-YK-1,
3-VKE-1,
V-YKE-1,
B-YKE-1
2 TepmoauHaMuKa 8-15 | 12/16/0 K.p-15 25 KHN-15 | 3-VK-1,
(20) V-VK-1,
B-YK-1,
3-VKE-1,
V-YKE-1,
B-YKE-1
Hmoezo 3a 2 Cemecmp 24/30/0 50
KonTpoabHbie 50 C) B-VKE-1,
MeponpusiTusi 3a 2 3-VK-1,
CemecTtp V-VK-1,
B-YK-1,
3-VKE-1,
V-VKE-1

*

*

— COKpaIlleHHO€ HaUMEHOBaHUE (POPMbI KOHTPOJIS

* CyMMa MAaKCHMAJIbHBIX OamioB JOJDKHa OBITh paBHa 100 3a CEMCCTP, BKIIKOUAA 3a4Y€T U

(nn) sK3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYILIEro KOHTPOJISI U aTTECTAllUU Pa3AesioB:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

KN KoHTpoJb 110 uToram

K.p KonTponbHas pabota

€] DK3aMeH

KAJEHJIAPHBI IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
qac. yac. yac.

2 Cemecmp 24 30 0

1-7 BoJiHbl 12 14 0

1-3 dusuka KojaedaHuil. Bcero aynutopHsix 4acoB
KonebaTensHoe nBrkeHne. ['apMoHnYecKkue KouedaHus. 4 |6 [0




YcroiiunBoe paBHOBecre. CBOOOIHBIE KOIECOAHMUS.
AwMrunTyna, yactora u (pasa kojaebanuii. JHeprus
rapMOHUYECKOTO0 KojeOanus. ["apmMonndeckuii u
AHrapMOHUYECKUM OCHMIUIATOp. MatemaTu4yecKkuil u
¢bu3nUecKuil MasiTHUK.

I'paduueckoe n300parkeHne rapMOHUYECKUX KOJICOaHUH.
Meton BekTopHbIX quarpamm. CiioskeHue KosiebaHuil 0JHOro
HanpasiieHus. buenus. CnoxeHue B3auMHO
NepIeHANKYISPHBIX Konebanuid. durypsr Jluccaxy.
3aryxatomue kojebanus. KorddumumeHT 3aTyxanus.
JlorapumMuuecKuii JeKpeMEHT 3aTyXaHusl. ATIEpHOINIECKOE
JIBUKCHHUE.

Brinyxnennsie koneOanus. Pezonanc. PesonancHble KpUBBIE.
[TapameTpuyeckuii pe3oHaHC.

Ownnaiig

0 0 0

4-5 Ynpyrue BoJIHBI Bcero ayuTopHbIX 4acoB
[IpocTpancTBeHHOE BOIHOBOE AU depeHnaibHoe ypaBHeHue | 4 | 4 | 0
Krnaccudukanus BoiH 1o ux ¢popme. MoHOXpOMaTHIECKast Owunaiin
BosHa. [lnockue MmoHoxpoMaTnueckue BojaHbl. dDa3a BOJIHBIL. 0 0 0
BosiHOBast moBepxHOCTH. [[MMHAa BOJIHBI, BOJTHOBOE YHUCIIO,

BOJIHOBOI1 BekTop. Cheprueckue BonHbl. DazoBas CKOPOCTh
BOJIHBI. 3aTyXalOIIKE BOJTHBI.

CxopocTts ynpyrux BojH. CKopocTh 3ByKa B raze. CKopocTb
BOJIHBI B TOHKOM CTEp HE. DHeprus ynpyroil BoiHsl. [lotok
Y IJIOTHOCTh MTOTOKA 3Hepruu. BekTop YMoBa.

WM HTEHCUBHOCTD BOJIHBI. AMILJIUTY/A 3BYKOBOT'O JJABJIEHMSL.

6-7 Crosiune ¥ 3BYKOBbI€ BOJTHBI Bcero aynutopHsIx 4acoB
[Tpunnun cynepno3unuu BosiH. CTos4Ke BOJIHBL. Y3IIbl U 4 ‘ 4 ‘ 0
IIyYHOCTH CTOSIYEN BOJIHBI. DHEPIHsl CTOSTYEN BOJIHBI. Omnnaiin
Kone6anue ctpynbsl. CoOCTBEHHBIE YAaCTOTHI, TAPMOHUKH. 0 0 0
3ByKOBBIE BOJIHBI. BricoTa, TeMOp, rpoMkocTh 3ByKa. [lIkana
YPOBHEU rpoMKOCTH 3ByKa. D dext Jlomnepa st 3ByKOBBIX
BOJIH (UICTOYHMK JABM)KETCS, IPUEMHUK ITOKOUTCS; NCTOUYHUK
MTOKOUTCS, IPUEMHHUK JIBUYKETCS; MPUEMHUK U UCTOYHUK
OJTHOBPEMEHHO COMMKAIOTCS; TPUEMHHUK U UCTOUHUK
OJIHOBPEMEHHO yJIaJISIOTCSI).

8-15 TepmoauHamMuka 12 16 0

8-10 OCHOBBI CTATHCTHYECKO TEPMOAUHAMMKH Bcero aynutopHsix 4acoB
[TonaTne TepMoarHAMUYECKOi cucteMbl. CocTosTHIE 5 |6 [0
cucreMsl. [Tapamerpel cocTossHuN. TepMOIUMHAMUYECKUI Omnutaiin
npouecc. Temneparypa. [loHsaTHE naeanpHOro rasa B 0 0 0

TEPMOJUHAMUKE. Y paBHEHUE COCTOSIHUSI MJICAIBHOTO Ta3a.
W3onpoueccs! naeanbHOro rasa.

Yucno ynapoB MOJIEKYJ Ta3a 0 CTEHKY cocyza. JlaBneHue
MJICaTIbHOTO Ta3a Ha CTEHKY. Y pABHEHHE KUHETUYECKON
Teopuu ra3os JuIs fasiaeHus. [loctoannas bonpimana.
CpeI[Hflfl KHHCTHYECKAas DHCPIUs MOCTYIIATCIIbHOI'O JIBUKCHH A
OJIHOATOMHOM MOJIEKYJIBI U €€ CBSI3b C TEMIIEPATYPOH.
PaBHOpacnpenenenue sHepruu mno creneHsM cBo0oabl. Uucino
CTereHel cBOOO/IbI U CPeHsIsI SHEPTHsl MHOTOATOMHOM
MOJIEKYJIBl. BHYTpeHHs hHEprys rasa.

Pabora B TepmoimHamuke. PaboTa mpu pa3inyHbIX




u3ornporeccax. I'padudeckuii cMbICIT pabOTHI B
TepmonuHamuke. KonnuectBo temnotel. [lepBoe Havano
TEPMOJIUHAMUKHU. TEeMI0eMKOCTh HICAIbHOTO ra3a.
TemmoeMKoCTh MpH pa3aU4HbIX H3onporeccax. CooTHOIIEHHE
Maiiepa.

Anmabatuyeckuil mpoiiecc. Y paBHEHUE aila0aThl UEAIbHOTO
ra3a B pa3jIMYHbIX [IEPEMEHHBIX. JluarpaMMbl COCTOSIHUM IIpU
aanabaTudeckoM nporecce. Pabora mpu aguabarnyeckom
nporecce.

[Tonutponuyeckue nporeccel. Pabora naeanbHoro rasa npu
IIOJINTPOITHOM IIpPOLIECCE.

11-12

Pacnpenesienne MoJIeKyJI 10 CKOPOCTAM U JHEPrUsiM
Xa0TUYHOCTh JIBHXKCHHS MOJIEKYI M (DIIYKTYyaIlluu
MaKpOCKOIMYECKHUX MMapaMeTPOB MOJICUCTEMBI. JJIEMEHTHI
TeopuH BeposITHOCTU. CBOMCTBA BEPOSITHOCTHU. Y CIIOBUE
HOPMHUPOBKHU. T€OPEMBI CIIOKEHHS U YMHOKEHUS
BEPOATHOCTEHA.

OyHKIUSA paclpeeTICHUs] MOJIEKYII 10 CKOPOCTSIM.
Pacnpenenenne Makcgenna.

HauGonee BeposiTHAsI, CPSTHSS 11O BEIMIMHE U CPETHSS
KBaJpaTU4Has CKOPOCTH MOJIeKyJ. MIX cooTHOLIEeHHE 1
3aBUCUMOCTH OT NIapaMEeTPOB.

Pacnpenenenune Mosekys o SHEprum. JKCIEPUMEHTAIIBHOE
orpezeseHue ckopocreil MoJiekyi (onbIThl JlammepTa u
[ItepHa).

WneanpHbIil ra3 B mojie cuil TsSKecTH. MI3MeHeHre IIIOTHOCTH
raza c BeicoToil. bapomerpuueckas dopmyna. Pacnpenenenue
MakcBemna-bonbsmana.

Bcero ayuTOpHBIX 4acoB

3 | 4 [0

Onnaity

0 0 0

13-15

Bropoe Haua10 TepMOAMHAMMKM M TEIJIOBbIEe MALLIUHBI.
Bropoe Hauano repmoauHamuku (popmynupoBka KenbBuHa u
Kunaysuyca). TernoBeie mammabl. Beraucnenne KIT/. Hukn
Kapno. Beruncnenune KIIJI nukia KapHo TepmoanHaMuuecku
n yepes sHTponuro. Teopema KapHo.

Hepasenctso Knaysuyca. [Tonsitue GpyHKINN COCTOSHUS
cucteMbl. TepMoIMHAMUYECKOE ONpeieNIEHUE SHTPOIINH.
OHTpomnus u ee 0CHOBHbIE cBolicTBa. Teopema HepHcTa.
CratucTtryeckasi UHTEpIpeTalys BTOPOro Havyasna
TepMOAMHAMUKH. TepMoauHaMudeckas Gopmyia Juist
SHTPONUH B Pa3HBIX EPEMEHHBIX.

Bcero ay1uTopHbIX 4acoB

4 |6 [0
Onnaity
0 0 0

COKpaIJ_ICHHBIC HaMEHOBaHUS OHJIAMH OIILIUM:

Oo6o3nauenue | [lo1HOE HAMMEHOBAHHE

9K OIEKTPOHHBIN KypC

IIM ITonTHOTEKCTOBBIN MaTepuan
I1I ITOTHOTEKCTOBBIE JIEKIIMU
BM Buneo-marepuanbl

AM Aynuo-marepuanbl

I1p3

IIpe3enTannu




T

Tectrl

9CM

DJIEKTPOHHBIE CITPAaBOYHBIE MaTepUabl

ncC

M HTEepaKTUBHBIA CANUT

TEMbI TIPAKTUYECKUX 3AHATUN

Henenn

Tembl 3ansaTnii / Conep:kanue

2 Cemecmp

1

MexaHn4yeckue KojaeOaHus
I"apmonmnueckue xkonebanus. Yactora u nepruos Konedanuii. MareMaTHUeCKUi 1
dbuzndeckuii MasTHUKU. CII0’KeHHE KOJICOaHUH.

MexaHn4yeckue KojaeOaHus
I"apmonunueckue xkonebanus. Yactora u nepuos Konedanuii. MareMaTHUeCKUi 1
¢buznveckuii MasTHUKU. CiokeHne Kosebanuid. JInHaMuKa rapMOHUYECKHX KOJIeOaHH.

3aryxamomme ¥ BbIHY:KIeHHbIe KOJIeOaHuUs.

CoOcTBeHHas U 3aTyXarollasi 4yacToTa KojiebaHui. 3aBUCUMOCTb aMILTUTY/AbI 3aTYXarOIUX
KoseOaHuit ot BpemeHu. Jlorapudpmuueckuii AEKpEMEHT 3aTyXaHUs U J00pPOTHOCTb.
Pe3oHaHCHas yacToTa U aMILIUTY/A.

Yupyrue BoJIHbI
BonnoBoe ypaBHeHue. Perienrie BOTHOBOTO ypaBHEHUs. J[J11HA BOTHBI, BOTHOBOE YHCIIO,
BOJIHOBOI BekTOp. Pa3oBasi CKOPOCTh BOJIHBI. 3aTyXaroII1e BOJIHBI.

CxopocThb ynpyrux BoJIH
[ToTox u IOTHOCTH TOTOKA SHEpruu. Bektop YmoBa. DHeprus ynpyroit BosHbl. CKOPOCTh
3ByKa B ra3ze. CKOpOCTh BOJIHBI B TOHKOM CTEPKHE.

Crosiuue BoJiHbI. D ekt Jonnepa
Konebanue crpynbl. CoOCTBEHHBIE YAaCTOThI, TAPMOHHUKHU. Y3IIbl U IIYYHOCTH CTOSYEH
BoJTHBL. Dd ekt [lomnepa s 3ByKOBBIX BOJIH.

KonTtpoabsnas padora Nel
KonTponbnas pabora Nel

HpeabHbIM ra3
YpaBHeHHE COCTOSIHMS WIEaTbHOrO0 ra3a. M3ompoieccsl HaeabHOTO ra3a

3HeMeHTapHaﬂ KHHETHYECKAA TECOPpUA ra3oB
Z[aBJ'IeHI/Ie HACAIBHOTO I'a3a Ha CTCHKY. ypaBHeHI/Ie KHUHETHYECKOMN TCOPpHHU I'a30B IJId
JaBJICHH.

10

OCHOBBI TEPMOIHHAMUKH
Pabota B Tepmoaunamuke. Paborta mpu pa3nuuHbix uzonporeccax. KoimuecTBo TemIoTHI.
[lepBoe HavyasI0 TEPMOJMHAMUKHI

11

du3nyecKne 0CHOBDI TEPMOAUHAMHUKHU
TennoeMKOCTh HJI€aJbHOIO Ir'asa. AHH&68.TH‘ICCKHI>1 nponecc

12

JJieMeHThI TeOpuH BeposiTHOCTH. PacnpenesieHne MoJIeKyJ H1€aJbHOI0 ra3a no
CKOpPOCTAM

Brruncnenue cpeanux u ux cBoiicrsa. Haubosee BeposiTHas, CpesiHss IO BETUYUHE U
CpelHss KBaJpaTUUHasi CKOPOCTH MOJIEKYI. VneabHbIi ra3 B 1oJie CHJI TSKECTH.
M3menenne miIoTHOCTH Tra3a ¢ BRICOTOM. bapomerpuueckas popmyna

13

Bropoe Haua10 TEpMOANHAMHKH
Bropoe Hauano repmoannamuku. [k Kapro. KIT/] nukna Kapro qis naeansHoro rasa

14

JHTpPONHUA
OHTpONUS U €€ OCHOBHBIE CBOMCTBA

15

KonTtpoabsnas pabora Ne2
KonTponbhas pabora Ne2




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

IIpu peanusanuu JaHHOW IIPOrpaMMBbl UCIIOIB3YIOTCS CIEIYIOLIUE TEXHOJIOTUH:

- YTEHUE JIEKIUI C UCTIOIb30BaHNE MYJIbTUMEIUIHHOTO 000PYI0BaHHUS;

- BBIIIOJIHEHHUE CTYAECHTaMU JOMAIIHEr0 3alaHus 110 pa3zeiiaM Kypca;

- IPOBE/ICHUE CEMUHAPOB C aKTUBHOU (hOpMOI 00yUEHHS;

- IPAKTHUYECKUE 3aHATHS B ayJUTOPUHU, COUYETAIOLINEC C 00CYKICHUEM PE3yIbTaTOB PELICHUs
10 IOMAaIlIHEMY 3a/laHUIO;

- KOHCYJIbTAllu! CTYACHTOB 10 JOMAIIHEMY 3aJJaHUIO.

7. ®OHJ OHEHOYHbIX CPEACTB

@OH]T OLIEHOYHBIX CPEACTB 10 JUCLUIUIMHE O0ECIIEUNBAET MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3ynbTaToB 0OyueHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
pYOEXKHOIO U IPOMEKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay (GOpMUPYEMBIMM KOMIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOEHHUS
IpeJCTaBJIeHa B clleAyroulel Tadauie:

KoMnerenmus NuaukaTopbl 0CBOEHUSI ATTeCTAallMOHHOE MEPONPHATHE
(KI1 1)

YK-1 3-VK-1 2, KU-7, K1-15
V-VK-1 9, KHU-7, K1-15
B-VK-1 2, KU-7, K1-15

VKE-1 3-VKE-1 2, KU1-7, KU-15, k.p-7, k.p-15
V-VKE-1 2, K1-7, KU-15, x.p-7, k.p-15
B-VKE-1 2, KU1-7, KU-15, k.p-7, k.p-15

IIkaabl oneHKU 00pa3oBaTeIbHBIX H0CTUKEHUI

[Ilkana KaXa0ro KOHTPOJBHOI'O MEPOIPHUATHS JISKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOIO
MakcHUMaJbHOTo Oainia BKJIOUMTENbHO. MTOroBast arrecranus no nucuuiuivHe orneHusaercs no 100-
0ayuIbHOM IIKase W IpeAcTaBiseT co0oil cymMMy 0aioB, 3apaOOTaHHBIX CTYJEHTOM IPU BBIIIOJIHEHUU
3aJlaHuM B paMKax TEKYIEro ¥ MpOMeKyTOYHOTO KOHTPOJIS.

HToroBas orieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

CymMma G6amioB | Otenka o 4-ex Ornenka TpeGoBanus K ypOBHIO OCBOSHUIO
OaJILHOM IIIKAJIE ECTS y4eOHOM TUCITUILINHEI

OreHKa «OTIUYHOY BBICTABIISETCS CTYIEHTY,
€CJIU OH INIyOOKO U IIPOYHO YCBOMII
MPOrpaMMHBIN MaTepuall, HCUEPIIbIBAOLIE,
MOCIIEA0BATENBHO, YETKO U JIOTHYECKH

90-100 5 — «omauuno» A N
CTPOMHO €0 U3J1araet, yMeeT TECHO
YBA3BIBATH TEOPHIO C MPAKTUKOIA,
HCIIOJNIb3YET B OTBETE MATEPHAI
MOHOTpaUIECKOHN JINTEPATYPHI.
85-89 B OleHKa «XOPOIIO» BBICTABISAETCS CTYIEHTY,
75-84 C €CJIM OH TBEPJIO 3HACT MaTepUal, TPaMOTHO K
4 — «xopouio» IO CYIIECTBY HU3JIAraeT ero, He JI0MycKas
70-74 D CYLIECTBEHHbIX HETOUHOCTEN B OTBETE HA

BOITPOC.




65-69 OlLeHKA «Y/IOBJIETBOPUTEIIBHO

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€pHrajia, HO HE
3- YCBOWJI €T0 JIeTane, TomycKaeT HeTOYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEIOCTATOYHO MPaBHIbHBIC (POPMYITUPOBKH,
HapymeHus JOTHICCKOU
IIOCIICA0BATCIIBHOCTU B U3JIOKCHUU
MIPOrpaMMHOI0 MaTepuana.

Or1ieHKa «HEYJI0BICTBOPUTEIHHO
BBICTABJISICTCSI CTYJICHTY, KOTOPBIN HE 3HAET
3HAYUTENFHON YaCTH MPOrPaMMHOTO

9_ MaTepHana, JOMyCKaeT CyIIeCTBCHHbIC
Hwxe 60 F ommOku. Kak mpaBuio, oreHka
«HEY006TEMEOPUMENLHON «HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTYZAEHTaM, KOTOpbIe HE MOTYT IIPOAOJIKHUTD
oOydenue 0e3 JOTOHUTENFHBIX 3aHATHIA 1O
COOTBETCTBYIOUIEN JUCLHUILIUHE.

8.  YYEBHO-METOJWYECKOE U UHO®OPMAIIMOHHOE OBECIEYEHUE
YYEBHOM JUCLUAILIUHBI

OCHOBHAS JIMTEPATYPA:
1. 53 183 3amaum no obmieit pusuke : Yued. mocooue, Mponor U.E., CI16 u ap.: Jlans, 2004
2. 53 C12 Kypc ¢uzuku T.1 Mexanuka. Monekynsipaas ¢usuka, Casenbes 1.B., : Jlanp, 2007

3. 53 C12 Kypc ¢usuku T.2 DnexrpuuectBo. Konedanus u Bonusl. Bonnosas ontuka, Casenbes 1.B.,
: Jlanp, 2007

4. 53 K17 OcHnossl pusuku T.1 , Kanamnukos H.I1., Mocksa: JIaboparopus 3nanwuii, 2017

5. 53 K17 Ochossl ¢pusuku T.2 , Kanamuukos H.I1., Mocksa: JIaboparopust 3nanwmii, 2017

JNOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 535 1183 BosiHOBBIE IPOIIECCH] : OCHOBHBIE 3aKOHBI: yueOHOe rnocobue ais By30B, Mponos ULE.,
Mocksa: bunom. JIaboparopus 3nanumii, 2013

2. 536 83 duzuka makpocucteM : OcHoBHbIE 3akoHBI, Mponos U.E., Mocksa: bunom. JIabopatopust
3HaHui, 2006

I[MTPOI'PAMMHOE OBECITEYEHUE:

CreuunanbHOe IporpaMMHoe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/




9.  MATEPHUAJILHO-TEXHWYECKOE OBECNEYEHME YUYEBHOW
JUCLUIINHDBI

CHCHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

10.  YYEBHO-METOIMYECKHUE PEKOMEHJAIIUU UIAA CTYJAEHTOB

[IpenonaBanue Kypca peanusyercs 4epes JEKIUU U IPAKTUYECKUE 3aHATHSL.

Jlekuuu SIBISIOTCS OCHOBHBIM W BEAYIIMM BHIOM 3aHATHI. Ha HUX maeTcs 6a30BbIe 3HAHUS MO
THMCIUIIIHHE.

CemuHapcKue 3aHATHS NPEIHA3HAYEHBI JUI peai3alii Ha MPAKTUKE TEOPETHYECKUX 3HAHUN
NOJy4aeMbIX Ha JIEKIUIX. B pesynaprate 3TOro y CTyneHTOB (DOPMHPYIOTCS yMEHHs peIIaTh
¢busnveckue 3a1a4m, aHATU3UPOBATh U HAXOIUTh METO/IbI PEHICHUsT (PU3NIECKUX MTPOOIIeM

1. TeopeTnueckoe u3yueHue Kypca (JEKLnn)

Teopernueckoe H3y4eHHE COOTBETCTBYIOLIEH YacTH Kypca AMCLUIIMHBI IPOBOAMTCA Ha
JEKUUAX, YATAEMBIX 110 IIPOrpaMMe JAHHOIO Kypca B COOTBETCTBUU C KaJIEHAAPHBIM IUIaHOM. Jlekuun
YUTAIOTCS B COOTBETCTBUM € YyueOHbIM pacnucaHueM. llocemenue Jiekuumi i CTYJEHTOB
00513aTeINBHO.

Ha nexkuuu CTyAeHT NPOBOIUT KOHCIEKTUPOBAHUE PACCKa3blBAEMOIO Marepuana. Benenue
KOHCIIEKTOB JICKIIHH — HEOOXOIMMast 9aCTh CAMOCTOSTEIIBHON paOOTEHI.

OCHOBHBIE COBETHI 110 KOHCIIEKTUPOBAHUIO JIEKIIHI:

* 3aMKCHIBATH JICKIIUH 110 CMBICJIOBBIM OJIOKaM;

* COKpalllaTh PaclpOCTPaHEHHbIE CIIOBA;

* HCIOJIb30BATh PA3JIMYHbIE MaTEMaTHUYECKNE 0003HAYECHNUS

* OCHOBHBIE 3aKOHBI, TOHATHUS 3alIUCHIBATh KaK OTJENbHBIM a03al], OTAENsIsI UX OT OCHOBHOTO
MacCHBa TEKCTa U BBIAEIATH NOJUEPKUBAHUEM WM LIBETHBIM MAPKEPOM;

* HCIIOJIB30BaTh IPOCTPAHCTBEHHYIO 3aIINCh;

* KJIacCU(PUKAIUU U TIEPUOAN3ALINN TPEATNOUYTUTETLHO KOHCIIEKTUPOBATh HE B TEKCTOBOM BHJIE,
a BUJIE CXEM, Juarpamm, puCyHKOB.

Jns  ONOJHUTENBHOIO W CAMOCTOATEIBHOTO  HM3YYEHUsT Kypca CTYIEHThl MOTYT
BOCIIOJIb30BaThCSl YUEOHBIMU MOCOOUAMHU, pa3pabOTaHHBIMU U WU3/aHHBIMHM COTPYAHHKaAMHU KaQeapsl,
WM PEKOMEHJOBAHHOW JIMTEPATYPOH II0 COOTBETCTBYIOIIEW 4YacTH Kypca. PexomeHnoBaHHYO
JUTEpaTypy MOKHO B3sTh B OnOnnoreke HUSAY MUDY.

2. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATHUS

[TapajuieTbHO ¢ M3Y4EHHMEM TEOPETHMYECKOIrO Marepuajna CTYACHTbl OCBAaUBAIOT METObI
pemieHus 3aaad Mo (u3MKe Ha MPaKTHUECKUX 3aHATUAX (cemuHapax). CeMHHapbl IPOBOASTCA B
COOTBETCTBHUH C YU€OHBIM PACIIHCAHUEM.

IIporpamma Kypca M CEMECTPOBBIM KaJ€HIApHBIA IUIAH COCTaBJIEHBl TaK, 4YTO TEMBbI
CEMUHAPCKHUX 3aHATHM CIEAYIOT CTPOro 3a TeMamu Jiekiuil. U mporpamMma Kypca, U C€MeCTpPOBBIN
KaJICHIApHBbIM IUIaH JOCTYIIHBI KaXXJIOMYy CTYACHTY Ha caiite yHuBepcurera. IloaroroButses K
OYEepEeTHOMY CEMHHAPCKOMY 3aHSTHIO - 3TO, MPEeXJEe BCEro, mpopaboTaTh JEKIHMOHHBIA MaTepHuall.
Bce HEBBIACHEHHBIE BONPOCHI TEOPUM MOXKHO (M HYXHO) 3a4aTh IPENOAABATEN0 B Hayale
ceMHHapcKoro 3aHsaTHs. Ha cemuHape, kak npaBuiio, pa30oUparoTcsi BOIPOCH M KaUECTBEHHbIE 3a]1auH,
JAIOIIME BO3MOXKHOCTb OoJiee TiTy0OKO OCTUYb M3ydaeMblil paszaen kypca. Kpome Toro, Ha cemMuHape



y4yaT MNpaBUJIBHO CTAaBUTh W peIlIaTh 3aJayd, aHAIM3UPOBATH pelieHue 3anad. [lo mpoitneHHoN Ha
CEMHUHApe TeME JAI0TCS 3aJa4yMl JJII CAaMOCTOSATEIBHOIO (JIOMAIIHEr0) pelieHus. Y CBOCHHE Kypca BO
MHOTOM 3aBHUCHUT OT OCMBICJICHHOTO BBIMOJHEHUS JIOMAIIHETO 3aJlaHus, BAYMYHBOTO PEIICHHS
OO0JIBIIIOTO KOJIMYECTBA 3a/1a4.

[Ipu pemienun 3agau 1es1ecoo00pa3HO PYKOBOACTBOBATHCS CIAEAYIOIIMMH TpaBuiaamu. [Ipexne
BCEro HYXHO XOpOIIO BHUKHYTH B YCJIOBHE 3a/1ayH, 3alucaTh KpaTko ee ycioBue. Ecnu mo3Boiser
XapakTep 3agaud, oO0sA3aTeNbHO CcleNaiiTe PUCYHOK, MOSICHSIOMIMKA €€ CYIIHOCTb. 3a PEeIKUMU
UCKITIOYEHUSIMU, KaXKaasi 3ajjauya JI0JDKHA OBbITh CHauyaia pemieHa B o0meM Buze (T. €. B OyKBEHHBIX
0003HAYEHHUSIX, a HE B UKCIaX), IPUUEM MCKOMAasi BETMYMHA JI0JKHA OBITh BhIpa)KEHA Yepe3 3aJaHHbIe
BennuuHEL. [lomyuuB pemienne B 0OImIEeM BHJE, HY)KHO MPOBEPUTHh, NPABHIBHYIO JH OHO HMEET
pasmepHocTh. Eciii 3T0 BO3MOXKHO, HCCIEA0BATh MOBEICHUE PEIICHUS B MPEACIIbHBIX CIIydasiX.

B Tex cayuwasx, korga B MIpoliecce HaXOXIACHUS HMCKOMBIX BEJIMYUH MNPUXOAMUTCS PEIIATh
CHUCTEMY HECKOJBKMX TPOMO3JKHUX YpaBHEHUU (Kak, HampuMmep, 4acTo OBbIBAaeT MPU HAXOXKICHHUU
TOKOB, TEKYIIMX B CJIOXXHBIX Pa3BETBJICHHBIX IIEMX), IEIeCO00pa3HO CHayalla MOACTABIATh B 3TH
ypaBHEHHUs YHCIOBBIC 3HAYCHHS KOI(DPHUIIMEHTOB M IHUIIL 3aTeM OMNPENENATh 3HAYEHUH HMCKOMBIX
BEJIMYMH. YOEIUBIINCH B MPAaBUILHOCTUA OOIIETro peuieHwus, MOACTABISAIOT B HETO BMECTO Ka)XI0H U3
OYKB UMCIIOBbIE 3HAUEHUS 0003HAYECHHBIX UMH BEIMYHH, Oepsi, pa3yMeeTcs, BCE 3TH 3HAUCHUS B OJTHOMN
Y TOM K€ CUCTEME EUHHII.

Hano mnoMHHTB, 4YTO 4YHCIOBBIE 3HAYCHUS (U3MYCCKHX BEIMYUH BCETAA  SIBIISIOTCS
npubmmkeHHbIME. [loaTOMy TipH pacderax HEOOXOJAUMO PYKOBOACTBOBATHCS MPABHIIAMU JICHCTBUH C
MPUOIMKCHHBIMH YUCJIaMU. B 9acTHOCTH, B IMOJIyYEHHOM 3HAYCHUU BBIYUCIICHHON BEITUYHHBI HYKHO
COXPAaHUTh MOCIEAHUM TOT 3HAK, EUHHUIIA KOTOPOTO MPEBBINIAET MOTPEIIHOCTh 3TON BEIUYUHBL. Bee
ocTajbHble 3Havamue mU@pbl Hago oTOpocuTh. I[lomyuyuB uMCIOBOW OTBET, HYXKHO OLIEHUTH €r0
paBAo0no100HOCTh. Takast oneHKa MOKET B psijie Cly4aeB OOHAPYKHUTh OMIMOOYHOCTH MOTYYEHHOTO
pe3yibTaTa.

Ecnu B ycnoBuM 3aauMl UMEIOTCS YMCIOBBIE JaHHBIE, HE JICHUTECh JOBOIUThH PEIICHHUE 0
YUCJIOBOTO OTBeTa. UTOOBI MOJNYyYHTH MPaBUIIBHBIM YHUCIOBOM OTBET, HEOOXOJMMO XOPOIIO 3HATh
eAUHUIBI (PU3NYECKUX BEIMYMH U yYMETh MPOU3BOJUTH AKKypaTHO M HaJeXHO pacuersl. M To, u
JIPYro€ MOXET OBITh JOCTUTHYTO TOJBKO JJTUTEIbHOW mpakTuKoi. Oco0oe BHHUMaHHE HYKHO
oOparniaTh Ha MPaBHJIBHOE OMPEIETICHUE TTOPSJIKA HCKOMOU BEJIMYUHBI.

[TocemeHne ceMUHAPCKUX 3aHATHI 00s13aTENBHO.

KoHTponb Tekyliei ycrneBaeMOCTH CTYAEHTOB OCYILIECTBISIETCA MpPErnojaBareseM, BeAYLIUM
3aHATHUSA N0 CIEAYIOIINM MTOKa3aTelIsIM:

* IOCEIAEMOCTh TPAKTUYECKUX 3aHATHIH;

* aKTUBHAs paboTa CTYJCHTOB Ha 3aHATUSIX;

* pe3yabTaTaM TECTOB U KOHTPOJBHBIX padoT;

* BBIMIOJTHEHHUIO IOMAITHUX PadoT.

Jnst caMmocTosTeNhbHOM PabOThI CTYICHTHI HUCTIONIB3YIOT yU4eOHbIE MOCOOMS TI0 PEIICHHUIO 3a/1ad,
MOATOTOBJICHHBIE M W3JAaHHBIE TMpenojaBaTesiMU Kadeapbl, U PEKOMEHIOBAaHHYIO IUTEPATypy IO
COOTBETCTBYIOIIEMY KypCy (pU3UKH.

3. CamocTtosTenbHas paboTta

CamocrosTenpHas paboTa CTYICHTOB HamlpaBlieHAa Ha YIIyOJIeHHEe W 3aKpeIUIeHWe 3HAHWMA
CTY/ICHTOB, Pa3BUTHE MX MPAKTUIECCKUX YMEHHI U CKIIAJIBIBACTCS N3 HECKOIBKUX COCTABIISIONIHX:

* paboTa ¢ yuyeOHHKaMU,

* paboTa Cc JTEeKIIMOHHBIM MaTEePHAIIOM;



* IOMCK U 0030p JUTEpPaTyphl U JIEKTPOHHBIX HCTOYHUKOB UH(GOPMAIUH 110 TEME 3aHSITHIA;

* BBITNOJIHEHUE JOMAIIIHUX 3a/IaHUH;

* IOATOTOBKA K MPAKTHYECKUM 3aHATHUSM, 0(opMIIeHHE Ja00paTOPHBIX padoT;

* IOATOTOBKA K 3a4€TaM U IK3aMEHaM.

CamocrosTenbHas paboTa CTYIEHTOB SIBISETCS HEOOXOAWMBIM KOMIIOHEHTOM IOJIyYCHHS
MTOJIHOLIEHHOT'O BBICILIET0 00OPa30BaHUs

4. KOHCyJIbTaIlMKU K 9K3aMEHY
KoncynpTanum k 3K3aMeHy MpoBOJIATCS B COOTBETCTBUHU C pacnucaHueM. Bompocsl k sk3aMeHy
cooOmrarTes cryaenTam 3apadee. [locemenne KOHCYIbTauil 00s3aTeIbHO.

5. Tekynui ¥ UTOrOBBIM KOHTPOJIb

HToroBast oLEHKAa 3a CEMECTp IMPOU3BOAUTCA B KOHIE CEMECTpa IO KPEAUTHO-MOIYJIbHOU
cucremMe. MakcuMallbHbIM HTOrOBBbIM Oani B JaHHOHM cucreme coctasiser 100 Oamnos. MTorosbiit
PEUTHHT onpezenseTcs CyMMUPOBaHUEM 0ayul0oB HaOpaHHBIX B KOHIIE CEMECTpa 3a 3K3aMeH U 0aioB,
HaOpaHHBIX B TEYEHHUE CEMECTPa IMPH BBIIOJHEHUHU 33JaHUH B paMKaX TEKYIEro KOHTPOJIS.

3a cemecTp CTyIEHT MOXXET MOJIy4uTh He Oosiee 50 OayioB 3a aTTecTalMio pa3fesioB U He
6onee 50 GayIOB 3a YK3aMEH.

bambl 3a arrecTanuio pas3zelioB YUMUTHIBAIOT Oalljibl, HAOpaHHbIE 32 KOHTPOJbHBIE PabOTHI,
TECTHI M 32 aKTUBHYIO pabOTy Ha CEeMUHApaxX U JOMAITHUE 3a/IaHHs.

Jis ycnemHoro OCBOSHHsI MaTepualia HEOOXOJMMO TOJIb30BATHCS KOHCHEKTAMH JICKIIHH,
y4eOHbIMH  [OCOOMSAMH, pa3paOOTaHHBIMH W U3JAHHBIMU  COTPYAHMKaMHM Kadeapbl  WIU
PEKOMEHIOBAaHHOM JIMTEPAaTypOd IO COOTBETCTBYIOIIEW uyacTu Kypca. IIpu camocTtosrenbsHOM
BBIMIOJIHEHUM TPAKTUYECKUX 3aJaHUi  HEOoOXOAMMO ONUPAThCS HA AHAJIOTMYHbBIE 33JaHMS,
paccMOTpeHHbIe ITpH pa3dope Marepuana.

JI1s1 KOHTpOJIs 3HAaHWM M OLEHKHM YCBOEHHUS MaTepUaJIOB IO pas3zeiiaM JaHHOM TUCIUILINHBEI
HCIOJIb3YIOTCSl MaTepUaibl B BUJE KOHTPOJIBHBIX padOT, TECTOB U IOMAILIHUX 33JaHUM.

a) KontposbsHbie paboThl

Jlns Texyiero KOHTpOJs YCBOGHUsI MaTepuana CTyJEHTaMHM IpPU MU3Y4EHUHU Kypca B TEUCHHE
CeMecTpa Ha MPAKTUYECKHUX 3aHATUAX (CEMHHApax) MPOBOISATCS KOHTPOJIbHBIE PaOOTHI.

KontponpHas paboTa mNpoBOAMTCS NHUCBMEHHO BO BpeMs ayJUTOpPHOro 3aHsATHA. B
KOHTPOJIbHOM paboTe MOXeT MCIOJIb30BaThCsl Kak 3akphiTas (opma, mperycMaTpuBarolias BbIOOp
MPAaBUIBHOTO OTBETA U3 HECKOJBbKUX MPUBEAECHHBIX, TaK M OTKpBITas (opma, MpeaycMaTpHUBaroIas
CBOOO/IHBIN OTBET.

[Tpu oTkpbITOM (hopMe HEOOXOOUMO MPENOCTaBUTH pelleHue 3afaud. [lonHoe mpaBUIIBHOE
pelieHre 3a7a4 B KOHTPOJIbHOU paboTe JOMKHO BKIIFOUATh 3aKOHBI M (POPMYIIbI, MPUMEHEHUE KOTOPIX
HEOOXOIMMO W JOCTaTOYHO JJIsi pELIeHHUs TIOCTaBICHHOM  3ajJauM, a TaKkKe MaTeMaTHyecKue
npeoOpa3oBaHusi, pacyeTbl ¢ YUCIEHHBIM OTBETOM MU, NMPH HEOOXOAWMOCTH, PHUCYHOK, MOSICHSIOIIUI
pemieHne. Ilpu BBIOJHEHWM 3aJaHUIl 3HAYEHHWE HCKOMOW BEJIMUYMHBI CIEAYET BBIPA3UTh B TEX
eMHUIaX (PU3MUECKUX BEJIMYHMH, KOTOPBIE YKa3aHbI B YCIOBUU 3a1aHus. Eciiu Takoro ykazaHus HeT,
TO 3HAUEHHE BEJIMYMHBI CleAyeT 3amucaTth B MexayHaponHoi cucreme eaunun (CH). Ilpm
BBIUHCIICHUH pa3peliaeTcsl UCIOIb30BaTh HEIPOTPAMMHUPYEMBII KaIbKyJIATOP.

Bapuant KOHTpOJBHOW pabOThl OLEHUBAETCSl MO peUTUHTroBoi cucreme. CryneHTaM,
HaOpasmmum MeHee 60% 6anIoB, HEOOXOIMMO BHITIOJIHUTH KOHTPOJIBHYIO pa0oTYy eIe pa3 Ha 3a4eTHOM
Hezerne.



b) Tecr

Llens TecTOB sBIsIETCA TEKYIIMM KOHTPOJIb YCBOCHHS Marepuaia CTyJACHTaMU MPU U3YYCHHH
Kypca.

TecTel MPOBOAMTCS MUCHBMEHHO BO BpeMsl MPAKTUYECKHX 3aHATHH. B Tecre MoxkeT OBITH
WCIIOIb30BaHa KakK 3akpbiTas ¢opma, MpeaycMaTpuBaroIias BBIOOp MPaBUILHOTO OTBETa W3
HECKOJIbKUX TPHUBEJECHHBIX, TaK U OTKpbITas (hopma, mpeaycMmaTpuBaroias cBOOOIHBIN oTBeT. Tect
OIICHUBAETCs MO pedTuHroBOoU cucteme. CtyneHTtam, HaOpaBmmM MeHee 60% OamioB, HEOOXOIUMO
BBINOJIHUTH TECT €IIE pa3 B TECUCHUE CEMECTPA WJIM Ha 3a4E€THOU HEJIelie.

¢) KonTpomas o uroram

Pesynbrar arrecrauuu paznenos ocymiectisiercss myreM Kontponst Utoros (KW) 3a pasnen.
Kaxnprit KW oneHnBaeTcst onpeaeneHHbIM KOJIMYECTBOM 0ajuIoB, KOTOPBIE CKIIAIBIBAIOTCA M3 CYMMBI
0a/uIoB 3a TEKYILUMH KOHTPOJIb U aKTHUBHYIO PabOTy CTYJEHTOB HAa CEMHHAPCKUX 3aHATHAX. Kpome
TOT'0, CTYJEHT AOJDKEH NPEABIBUTH YCIIEIIHO BBIIIOJHEHHBIEC ToOMallHue 3a1aHusi. KOHTpOJIbHBIN UTOT
3a pazJieN BBICTABIISAETCS TOJIBKO B TOM CIIy4ae, €CIM Ka)Ibli TEKYIUH KOHTPOJb, YUYUTHIBAIOLIUICS B
KU, BeinonHeH ycrnemHo 6osee yem Ha 60%.

Crynentsl, He nonyuuBimme KU wnu HaOpasmme menee 60% 3a KOHTPOJbHBIE pabOTHI HMIIH
TECThI, IEPENMUCHIBAIOT UJIU BBIIOJIHSIOT JONOJIHUTEIbHBIC 3a/1aHUs 110 MaTeprasaM JaHHbBIX pa3J/ieloB
Ha 3a4CTHOM HEnele.

d) [IpomexyTouHas aTTecTanus
dopMoii MPOMEKYTOYHOHN aTTECTAIIMH 110 TAHHOMN TUCIUILIMHE SBJISICTCS IK3aMCH.

e) DKk3aMeH

[lenpro SK3aMeHa SIBISETCS NPOBEpKA 3HAHUM M YMEHUN CTYJEHTOB IO JAHHOMY KYypCy.
DK3aMeH MPOBOAMUTCS MO OuieTaMm, YTBEPXKIACHHBIMH Ha Kadenpe. DK3aMeHAllMOHHBIE OWJIETHI
coJepkaT TEOPETHUYECKHE BOIMPOCHI MO pasfenaM uyuTaeMoro kypca. C  3K3aMeHAIlMOHHBIMH
BOIIPOCAMH CTYJIEHTHI 3HAKOMSATCSI 3apaHee.

B cooTBeTcTBHM C TpeOOBAHUSIMU KPEIUTHO-MOIYJIBHOW CUCTEMBI IOMYCK K DK3aMEHY CTYACHT
MOJIy4YaeT TOJBKO MPH BBINOJHEHUH CIEAYIOLINX YCIOBUM:

* KOXJIBIM TeKYIIN KOHTPOJIb, yunThiBaromuiics B KU, Beimonnen 6onee yem Ha 60%.

* 001mas cymMma 0aiyioB 3a aTTeCTAIMIO pa3ienoB Oonbliie uiu paBHo 30.

11. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIVMM JIJISI TPENIOJABATEJIEN

Opranu3zanys npenoaaBaHus Kypca

1. TeopeTnueckoe npemnoaBanue Kypca (JIEKIHH)

2. IlpoBeneHue MpakTUYECKUX (CEMUHAPCKUX ) 3aHATUH
3. KoHTpOIIb cCaMOCTOSATENBHOM paboThl CTYJEHTOB

4. KoHcynpranus K 9K3aMeHy

5. Tekylui 1 UTOrOBBIN KOHTPOJIb

a. KontponpHbie paboThl

b. TecTsl



¢. Kontponb o uroram
d. [TpoMexyTodHas aTTecTanus
€. DK3aMeH

1. TeopeTuueckoe mpemnogaBaHue Kypcea (JIEKIuH)

Teopernueckoe npenogaBaHue COOTBETCTBYIOIIEH YAaCTH Kypca AUCHUIUIMHBI IPOBOJUTCS HA
JIEKIUAX, YATAEMBIX 11O IPOrpaMMe JAaHHOTO Kypca B COOTBETCTBUM C KaJE€HAAPHBIM I1aHOM. Jlekunu
YUTAIOTCSI B COOTBETCTBMU C Yy4eOHBIM pacnucaHueM. JIeKUMOHHBIH Marepuan Oasupyercs Ha
OCHOBHOM JIUTEpAType, MpejiaraeMoun JUisi JaHHOTO Kypca.

Jl1s TOMOJIHUTENBPHOTO KOMILIEKTOBAHUS JIEKIIMOHHOIO MaTepualla MOKHO BOCIIOJIb30BaThHCS
Y4eOHBIMH  TOCOOUSIMH, pa3pabOTaHHBIMA W  U3JAaHHBIMH  COTPyJHUKaMH Kadempsl, wWiIn
PEKOMEHIOBaHHOM JINTEPATYpOM 110 COOTBETCTBYIOIIEH 4acTU Kypca. PEKOMEHI0BaHHYIO JINTEpaTypy
MOJKHO B34Th B Oubnuoreke HUSAY MUDY.

2. IIpoBeneHue NpakTUYECKUX (CEMUHAPCKUX ) 3aHATHI

[TapamnensHO € MpenoJaBaHUEM TEOPETHUECKOro MaTepuajia MPOBOMATCS MPAKTHYECKHE
3aHaTUs (ceMuHapbl). CeMuHapbl MPOBOJSATCS B COOTBETCTBHM C yueOHBIM pacnucaHueMm. KoHTpoib
MOCEIICHHUS] CEMUHAPCKUX 3aHIATHH CTYACHTaMU JOJKEH OCYIIECTBIISITHCS HA KAKIOM 3aHATHH.

KoHTponb Tekylell ycneBaeMOCTH CTYIEHTOB OCYIIECTBISETCS IMPENOJaBaTEIEM, BEIYILUM
3aHATHUS TIO CJICTYIOIINM TTOKA3aTelIsIM:

* MIOCEIAEMOCTh TPAKTUYECKUX 3aAHITHI;

* aKTHBHAas paboTa CTYJCHTOB Ha 3aHATHUSX;

* pe3yJIbTaThl TECTOB U KOHTPOJIBHBIX PaboT;

* BBIMIOJIHEHUE IOMAIIHUX PadoT.

3. KoHTposb caMocTosTENbHON pabOThHI CTYIEHTOB

KoHnTponb caMocTosTenbHON paboThI CTYAEHTOB OCYILECTBIISETCS IEPUOINIYECKH, JKENATEIbHO,
Ha KaXJOM CEMHHApe MyTeM MPOBEPKU [OMAIIHETO 3aJaHUs W HHTEPAKTUBHON pabOTHI B XOe
3aHATHSL.

KoHTposib camocTosiTeIbHON PabOThl CTYJAEHTOB SBJISIETCS HEOOXOAMMBIM KOMITOHEHTOM
MOJIHOLIEHHOT'O MTPENO0IaBaHus JaHHOTO Kypca.

4. KoHCynbTallUM K 3K3aMEHY
KoHcynbTanuu kK 3K3aMeHy IPOBOJATCS B COOTBETCTBUU C paclicaHueM. Bonmpock! Kk 3K3aMeHy
COOOMIAIOTCS CTY/ICHTAM 3apaHee.

5. Tekynui ¥ UTOTOBBIN KOHTPOJIb

HtoroBasi olieHKa 3a CEMECTp BBICTABIISETCS B KOHIIE CEMECTpa IO KPEAUTHO-MOJYJIbHOU
cucreMe. MakcuMallbHBIM HUTOTOBBIM Oamn B gaHHOM cucteme cocrasiser 100 6amnos. MTorosbrit
PEUTHHT onpezensieTcs CyMMUPOBaHUEM 0ajuIoB HaOpaHHBIX B KOHIIE CEMECTpa 3a 3K3aMeH M 0aiioB,
HaOpaHHBIX B TEUEHUE CEMECTpa IPH BBINOJIHEHUH 33JaHUi B paMKaX TEKYIIEro U MPOMEXYTOYHOTO
KOHTPOJISL.

3a cemMecTp CTYJIEHT MOXET MoJyduTh He Oojee 50 OayutoB 3a aTTECTAllMI0 pa3/elioB U HE
6osee 50 6ayIoB 3a dK3aMeEH.

bamnbl 3a arrecTanuio pa3elioB YUHTHIBAIOT Oaylibl, HaOpaHHbIE 32 KOHTPOJIbHBIE PadOTHI,
TECThI, 32 aKTUBHYIO pabOTy Ha CEMUHapax3a U JOMAaIlIHHUE 3a/1aHusl.



Jlnst KOHTpPOJIS 3HAaHWW W OIICHKH YCBOCHHS MAaTEPHUAJIOB IO pasziesiaM JaHHOW JTUCIUTIIUHBI
MpernoaBaTellb UCIOIB3YEeT MaTePHAIIbl B BHJIE KOHTPOJIBHBIX PabOT, TECTOB M JOMAIITHUX 3a/IaHUH.

a) Konrponpsabie paboTs

Jis TekyIiero KOHTPOJS YCBOSHHMS MaTepuana CTyIEeHTaMU NPH U3yYEeHHH Kypca B TeUCHHE
CeMeCTpa Ha MIPAKTUYECKHUX 3aHATUAX (CEMHHApax) MPOBOIATCS KOHTPOJIbHBIE PaOOTHI.

KonrponbHas paboTa NpoBOAMTCS MHUCBMEHHO BO BpeMs ayJUTOpPHOro 3aHsATHA. B
KOHTPOJIbHOM paboTe MOXET HCIOJIb30BaThCsl KaK 3akpelTas (Gopma, MperycMaTpuBarolias BbIOOp
IIPaBUJIBHOTO OTBETA U3 HECKOJbKUX MPUBEACHHBIX, TAaK M OTKphITas (opma, MpeaycMaTpUBarOIas
CBOOO/IHBIN OTBET.

[Ipu oTkpbITON (opMe HEOOXOIUMO MPEAOCTABUTH pelieHue 3amaud. [lomHOe mpaBMIIBHOE
peleHue 3aja4 B KOHTPOJIbHOM paboTe JOIKHO BKIIIOYATh 3aKOHBI M (POPMYJIBI, IPUMEHEHHE KOTOPBIX
HEOOXOAMMO M JOCTATOYHO [UIS PELICHUS TIIOCTAaBICHHOM  3aJayl, a TakkKe MaTeMaTHYeCKue
peoOpa3oBaHusl, pacyeTbl C YUCIEHHBIM OTBETOM MU, NMPH HEOOXOAWMOCTH, PUCYHOK, MOSCHSIOILUI
pewenue. Ilpu BbIMONHEHMM 3aJaHU 3HAYEHHWE HCKOMOW BEJIMYUHBI CIEAYET BBIPA3UTh B TeX
eMHUIaxX (PU3NUECKUX BEJIMYMH, KOTOPBIE YKa3aHbl B YCIOBUM 3a/aHus. Eciiu Takoro ykaszaHus HeT,
TO 3HAUEHHE BEJIMYMHBI CleAyeT 3amucaTth B MexayHaponHoi cucreme eaunuy (CH). Ilpum
BBIUUCIICHUH Pa3pelIaeTcs HCIOIb30BaTh HEMPOTPAMMHUPYEMBIH KaJbKYIISATOP.

BapuaHnT KOHTpOJBHOW pPaOOTHI OLIEHUWBAETCS MO pPEUTHHroBoM cucreMe. CTyaeHTam,
HaOpaBmuM MeHee 60% 0amoB, HEOOXOAMMO BHIMIOJIHUTH KOHTPOJIBHYIO paboTy eIlle pa3 Ha 3a4eTHOU
Hezene.

b) Tecr

Llenb TECTOB SIBISETCS TEKYIIMHA KOHTPOJIb YCBOCHUS MaTepHalia CTYACHTAMH IPU U3YYCHUH
Kypca.

TecTbl MPOBOAUTCS MUCHBMEHHO BO BpeMs MPAKTHMUECKUX 3aHATUNA. B Tecte MoxkeT OBITh
WCIOJIb30BaHA KaK 3akpeiTas ¢GopMa, MpeaycCMaTpUBAIONIas BBIOOp TPABHILHOTO OTBETA U3
HECKOJIbKUX MPHUBEIEHHBIX, TaK U OTKpbITas (popma, mpeaycMarpuBaroniasi cBOOOIHBIN oTBeT. Tect
OIICHUBAETCs MO0 perTuHTrOBOU cucteme. Ctynentram, HabOpaBmmMm MeHee 60% OanioB, HEOOXOIUMO
BBITIOJIHUTH TECT €IIe pa3 B TEYCHUE CEMECTpa MM Ha 3a4€THOW HeJere.

¢) Kontposns no uroram

PesynbTar arrecranmuu pasnaenoB ocyuiectsisiercs mytreM Kontpons Uroros (KW) 3a paszpen.
Kaxnpiit KW oneHnBaercst onpeaeneHHbIM KOJIMYECTBOM 0ajuIoB, KOTOPbIE CKJIAIbIBAIOTCA U3 CYyMMBbI
0aJI0B 3a TEKYIIMH KOHTPOJb M aKTUBHYIO pabOTy CTYAEHTOB Ha CEMHHApCKHUX 3aHATUAX. Kpome
TOTO, CTYJEHT JAOJKEH NMPEAbIBUTH YCIEUTHO BBIOJIHEHHBIE OMaIIHNUE 3aaHusl. KOHTPOJIbHBIN UTOT
3a pas3zell BBICTABIISIETCS TOJIBKO B TOM CIIydae, €M KaXK/Ibli TEKYIIUH KOHTPOJIb, YYUTHIBAIOLIUICS B
KW, BemonHeH ycnemHo Oosiee uem Ha 60%.

Crynentsl, He nonyuuBime KW unu HaOpasimme menee 60% 3a KOHTPOJBbHBIE pabOThI MU
TECTBI, IEPENMUCHIBAIOT WJIU BBINIOJIHAIOT JOMOJIHUTEIbHBIE 3a/1aHUs 110 MaTeEpUasaM JaHHbBIX pa3/eoB
Ha 3a4ETHOH HEZEIIE.

d) [IpomexxyTodyHast aTTecTarus
DopMOoii TPOMEKYTOUHOM aTTECTALMU IO TaHHOW JUCIUIUIMHE SIBISETCS DK3aMEH.

e) DKk3aMeH



[lenpro ’K3aMeHa SIBISETCS MPOBEPKA 3HAHWW W YMEHUM CTYJEHTOB IO JAHHOMY KYypCy.
DK3aMeH MPOBOJUTCS MO OwiieTaM, YTBEPXKJACHHBIM Ha Kadeape. DK3aMEHAIMOHHBIC OWJICTHI
COJIEp’KaT TEOPETHYECKHE BOMNPOCHl [0 pazjenaM uuTaemMoro kKypca. C 3K3aMEHalMOHHBIMU
BOIIPOCAMHM CTYIECHTHI 3HAKOMSATCS 3apaHee.

B cootBercTBHM ¢ TpeOOBaHUSAMU KPEAUTHO-MOYILHON CHCTEMBI IOMYCK K AK3aMEHY CTYJCHT
MOJIY4aeT TOJIBKO MPH BBINOJIHEHUH CIEIYIOIIUX YCIOBUA:

* KaXJIbI TeKyIIN KOHTPOJIb, yunThiBatomuiics B KU, BeimonHen Oonee ueM Ha 60%.

* 001mas cymma 0ajyioB 3a aTTeCTaIUIo pa3ienoB Oonblie uin pasHo 30.
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