MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HannoHanbHbIN UCCIEN0BATENbCKUN AiepHbli yHUBEpcUTET «MU D)

NUHCTUTYT OBLIEN [TPO®ECCUOHAJIBHOU IO OTOBKHU

KA®EJIPA ®U3UKHU

OOBPEHO

YMC ®BMYKC IIportokon Ne06/23 ot 2.06.2023 .
YMC UDTOIB [Iporokon Ne545-2 ot 31.05.2023 r.
YMC UDTUC IIpotokon Nel ot 26.04.2023 r.
YMC UUKC ITporokon Ne4/1/2023 ot 25.04.2023 r.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

OU3UKA (TEPMOIMHAMUKA 1 BOJIHBI)

Hanpasnenue noarotroBku [1] 09.05.01 ITpumeHeHue u KcITyaTanus
(crienuanbHOCTh) ABTOMAaTU3UPOBAHHBIX CUCTEM CIIELIUAIBHOTO
Ha3HaYCHUS

[2] 10.03.01 MadopmarmonHast 6€30MacHOCTh

[3]27.03.03 CuctemMHBIN aHATU3 U YIIPABICHUE
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AHHOTALMS

@dus3uKa COCTaBISET OCHOBY COBPEMEHHOrO ecTecTBO3HaHMWS. He3aBHCMMO OT KOHKpPETHOIO
MPUKIIQJHOTO XapaKTepa WH)XEHEPHOTo 00pa3oBaHMWs, CHCTEMHOE H3ydeHHe oOIIero Kypca (U3MKd
MO3BOJISIET CTYACHTaM C(HOPMHUPOBATh €CTECTBEHHOHAYYHYIO KOTHHUTHBHYIO KapTHHY MHpPA, YCBOHTH
KOMIIETEHIIMM M METOJbl II03HAaHUS, KOTOphIE BIOCIEICTBUM MOTYT OBITh aJaNTHPOBAHBI K
KOHKpETHOW 00JacTu HHXEHepHOl paboTel. Pu3nka HEOTAEIMMa OT MaTeMaTHUYECKUX METOJ0B
uccinenoBanus npupoasl. CoBpeMeHHble HHTErpo-Aud@epeHuanbHbple U ONepaluoHHbIe METOIbI
aHaJlM3a DSKCIEPUMEHTANBHBIX [aHHBIX MPUMEHHMBI B TIOJHOM Mepe K pa3IMYHbIM O0JIacTsIM
WH)KEHEPHBIX U COLMANBHBIX HAyK. ODTHM KypC (PM3UKHU BBICIIET0 00pa30BaHMs OTIMYAETCS OT Kypca,
MPOIIEHHOTO YYallUMKCS B PAMKAaX IIKOJIBLHOTO O0YUYCHHUS.

YMmeHnue CBOOOJHO OPHEHTHPOBATHCA B JIMTEPAType, CaMOCTOSATENLHO CTaBUTh U peEIIaTh
MPUKJIAJHBIE 3aJaud U MCIIOJIb30BaTh HMEIOIIMECS BBIUYMCIUTEIbHBIE PECYPChl ISl UX PELICHMUS,
COBEPUIEHHO HEOOXOIUMBbI JH0OOMY COBPEMEHHOMY CHELMAIUCTY C BbICIIUM 0Opa3oBaHueM. [laHHBIN
Kypc npezcTaBiisgeT co00i BTOPYIO 4acTh 001Iero Kypca GU3MKH, B HEM M3y4YalOTCs OCHOBHBIE 3aKOHBI
MOJIEKYJISIPHOM (PM3UKH, OCHOBBI CTATUCTHUECKON (PU3UKH U BOJTHOBBIX MTPOLIECCOB.

[IpenogaBanue Kypca pealu3yeTcsi uepe3 CIeAyIoLIue 3aHSATHS: JEKIUW M IMPaKTUYEeCKHe
3aHATUSL.

1. IEJIH U 3ATAYA OCBOEHUS YYEBHOM JJUCHUILIUHBI

LenssMu ocBOEHUS yueOHON AMCUMIUIMHBI SIBJIETCS (JOPMUPOBAHHME Y CTYJEHTOB LIEJIOCTHOMN
CUCTEMBI B3IVIJIOB Ha YCTPONCTBO OKPY>KAIOIIErO0 MHUPA, UCIOJIb3Yysl U3BECTHBIE HIKCIEPUMEHTAIbHBI
(GakTBl W TEOPETHYECKHE  BO33PEHUS, CPOPMHPOBATH  HAYYHBIH  METOA  MBIIUICHUS,
MPOJEMOHCTPUPOBATh BEIYILYIO pOJib (PU3UKHU B MpoIecce MO3HAHMUS MUPA, MOKa3aThb BCEOOLIHOCTH
(Gu3M4EeCKUX 3aKOHOB M UX CIIPABEUIMBOCTD B XKHMBOM M HEXXHUBOH npupoe. B npouecce npenonaBanus
JTUCLUIUIMHBI JJAIOTCS OCHOBBI 3HAHUH 110 pa3zenaM JJaHHOTO Kypca HEOOXOUMBbIE [Tl HCIIOIb30BAHUS
B TOCJIEIYIOUMX CHEUKypcax, JU00 UIs CaMOCTOATENBbHOM HCCIIeOBATENbCKOM AESATEIbHOCTH. Y
CTYACHTOB (POPMUPYIOTCS 3HAHHSI MU YMEHHUs pellaTh KaueCTBEHHBbIE U KOJINYECTBEHHbIE (PU3UUECKUE
3aJaud, AaHaJIM3HPOBATh W HAXOJUTh METOJbl pelIeHHs (U3NYECKUX MpoOIeM, Ppa3BUBAIOTCA
CIOCOOHOCTH U MHTEPEC K CAMOCTOSATEIIbHOMY MBIIIJICHUIO U TBOPUECKOM JESATEIHHOCTH.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

ILJ'I?[ OCBOCHHA JUCHUILNIMHBI HWCIHOJB3YIOTCA 3HAHUA, YMCHHUA W BHUIAbI ACATCIIBHOCTH,
c(hOpMHUPOBAHHBIE Y CTYJEHTOB B IIpeieaxX IporpaMMbl CpeIHeN MIKOJIbI (KaKk MUHUMYM — Ha 6a30BOM
YPOBHE), a TaK)Ke JUCIUTUIMHBI "Du3nka (MexaHuka)".

OcBoeHHME JaHHOW JUCIUILTUHBI SBISICTCS 0a30¥ Ui TMOCIEAYIONIET0 U3yYSHHs CTYACHTaMH
CHEIKYpPCOB, a TAKXKE CMEXHBIX JUCHUIUINH. 3HAHUS €€ MaTepHaioB HEOOXOJUMBI MPU MPAKTHIECKON
paboTe BBIMTYCKHUKOB TIO CIIEIUATBHOCTH U CAMOCTOSITEIbHON MCCIIE0BATEIbCKOMN e TEIBHOCTH.

3. ®OPMUPYEMBIE KOMIIETEHIINU U ITVNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA



YHuBepcanbHbIe H(WIH) 001enpoQeccnoHanbHble KOMIETEHINH:

KOI[ 1 HAUMCHOBAHUC KOMIICTCHIIUN

VK-1 [2, 3] — Cniocoben
OCYIIECTBIIATH TIOUCK, KPUTHICCKHIMA
aHaJU3 ¥ CUHTE3 UH(OpPMAIIH,
MPUMEHSITh CHCTEMHBIN TTOIXOT JIJIS
pelICHNA IMOCTABJICHHLIX 3a1a4

VYK-1 [1] — CriocobGeH oCcyIiecTBIATh
KPUTHYECKHUI aHAIIN3 POOJIEMHBIX
CUTYyaIil Ha OCHOBE CUCTEMHOTO
MOJIX0/1a, BBIpabaThIBaTh CTPATETHIO
NEUCTBUI

VKE-1 [1, 2, 3] — Crocoben
HCITIOJIB30BAaTh 3HAHU S
€CTCCTBCHHOHAYYHBIX JUCHUIIIINH,
MIPUMEHSITh METO/IbI
MaTeMaTHYeCKOTO aHaAJIN3a U
MOJIETTUPOBAHUS, TEOPETUUECKOTO H
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B ITOCTaBJICHHBIX 3a/1a4ax

Kox 1 HanMeHOBaHME UHIMKATOPA JOCTHKEHHS
KOMIICTCHITHH

3-YK-1 [2, 3] — 3natb: MeToauKH cOopa U 00paboTKu
nH(pOpMaInK; aKTyalIbHbIE POCCUHUCKHE U 3apyOeKHBIC
MCTOYHUKU HH(pOpMaLuu B chepe npodeccuoHanbHON
JeSITeTbHOCTH; METOJ] CHCTEMHOTO aHaJIN3a

V-VK-1 [2, 3] — YMeTh: IpUMEHSTh METOAUKH ITOUCKa, cOopa
1 00paboTKu MH(GOPMAITUHU; OCYIIECTBIATH KPUTHUCCKUN
aHaJM3 ¥ CUHTE3 UH(OPMAIINH, TIOTYYEHHON U3 Pa3HbIX
HUCTOYHHUKOB

B-YK-1 [2, 3] — BraneTts: MeTo1aMu TIOMCKa, cOopa U
00pabOTKH, KPUTHIECKOTO aHAIM3a U CHHTE3a MHPOPMAIINH;
METOJMKON CHCTEMHOT0 TOAX0/1a TSl pEIICHUs
MOCTABJICHHBIX 3a/1a4

3-YK-1 [1] — 3HaTh: METOABI CUCTEMHOTO U KPUTUYECKOTO
aHaJIM3a; METOUKH pa3pabOTKU CTpaTEruu IeHCTBUH s
BBISIBIICHUSI M pEIIICHUS TTPOOJIEMHOM CUTYaIlUH

V-VK-1 [1] — YMeTb: NpUMEHSTh METOIbI CACTEMHOTO
MOAXO0/a ¥ KPUTHYECKOTO aHaIM3a TPOOIEMHBIX CUTYAIlHi;
pa3pabarbIBaTh CTPATETUIO ACUCTBHUM, IPUHUMATD
KOHKPETHBIE PEUICHHUS I €€ pean3aliu

B-YK-1 [1] — Bnagets: MeTO1010THEH CUCTEMHOTO U
KPUTHYECKOTO aHaJIn3a MPOOJIEMHBIX CUTYaIIUi; METOIUKAMH
MMOCTAHOBKH LIEJIH, OTIPEICIICHHUsI CIOCOO0B €€ JOCTHKCHHUS,
pa3pabOTKHU CTpaTeTruii JeHCTBUMA

3-YKE-1[1, 2, 3] — 3HaTh: OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHbIX TUCLMIUIUH, METOIbI
MaTeMaTHYECKOTO aHaJIn3a U MOJICITUPOBAHMSI,
TEOPETUUYECKOTO U IKCIEPUMEHTAIIBHOTO UCCIIEOBAHUS
V-VYKE-1 [1, 2, 3] — yMeTh: UCTIOJIb30BAaTh MAaTEMaTUUECKHE
METO/bl B TEXHUYECKUX MPUIIOKEHUSAX, PACCUUTHIBATH
OCHOBHBIC YHCJIOBBIC XapaKTEPUCTHKHU CITyYalHBIX BEJIMYHH,
peuiaTh OCHOBHBIE 33/1a4U MaTEMAaTUYECKON CTaTUCTUKU;
peniaTh TUMOBBIE pacYeTHBIC 3a/1aUn

B-VKE-1 [1, 2, 3] — B1ageTh: MeTOAaMU MaTEMaTUYECKOTO
aHaJIM3a ¥ MOJCIIMPOBAHUS; METOJAMHU PEIICHUS 3a71a4
aHaJIM3a U pacueTa XapaKTepUCTUK (DU3HUECKUX CHCTEM,
OCHOBHBIMH MPHUEMaMH 00paOOTKH IKCTIEPUMEHTATBHBIX
JAHHBIX, METOJIaMU PAOOTHI C MPUKIIATHBIMU MPOTPAMMHBIMU
MPOTYKTaMH

4. BOCHUTATEJBHBIN MOTEHIUAJ JUCHUILIAHBI

Hanpasnenus/nienu
BOCIIUTAaHHUS
HHTennexTyanpHOE
BOCITUTaHUE

3amaun BocriuTaHus (KOx)

Co3naHue ycaoBuid,
o0ecneunBaronuX,

BocnuraTensHBIN ITOTEHITAAI JUCIUITIINH

Hcnons3o0BaHne BOCIIUTATEILHOTO
NMoTCHUMalIa JUCHUIIIMH T'YMaHUTApPHOIO,




(opMHpOBaHUE KYIBTYPbI
ymcTBeHHOro Tpyaa (B11)

€CTECTBEHHOHAYYHOTO,
o0menpodecCHOHAIBHOTO U

pohecCHOHATBEHOTO MOIYJIS ISt
(dbopMHpOBaHUS KyJIbTYPbl YMCTBEHHOTO
TpyJa MOCPEICTBOM BOBIICUCHHUS
CTYZICHTOB B y4eOHBIE MCCIIEIOBATEIHCKHE
3aJlaHusl, KypCOBBIE PaOOTHI H JIp.

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

IL.IT

HaunmenoBanue
pasaeiia yueOHoi
TUCHUTIINHBI
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Umoeo 3a 2 Cemecmp 24/30/0 50

KonTpoabHbie 50 2 3-VK-
MeponpusiTusi  3a 2 1,
CemecTtp V-

* — COKpalleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB JoinkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

Oo6o3na | [lo,1HOe HAaMMeHOBaHME
YeHue

T TectupoBanue

KH KonTposib 1o uroram

K.p KonTponbhas pabota

E) DK3aMeH

KAJEHJIAPHBIN IIJTIAH



Henen | Temsl 3ansaTuii / Cogep:kanue Jlek., | IIp./cem. | JIa6.,
" qac. , yac. yac.
2 Cemecmp 24 30 0
1-9 Tepmoaunammuka 16 18 0
1 OcHoBHbIe monoxkeHuss MKT. YpaBHeHue COCTOSSHUSA Bcero ayiutopHbIX 4acoB
HeaJbHOIO0 rasa. 2 |2 [0
OOm1re MoI0KEHHUS MOJIEKYIISIPHO-KMHETHUECKOM TEOPHH. Omnutaiin
Macca, K0IM4ecTBO BeIlleCTBa, MOJISIPHAS Macca, pa3mep 0 0 0
yactull. [lapamerpsl cuctemsl. Cocrosinue cucreMsl. HyneBoe
Hayano TepMoauHamMuku. Temmepatypa, abcoatoTHas
TeMIeparypa.
Wneanbueiii ra3. 3akon bosuis-Mapuotra. 3akon ['eii-Jlroccaka.
3akon [laps. YpaBHEeHHE COCTOSTHUE UACATBHOTO ra3a.
["paduku U30MPOLIECCOB HJICATBHOIO ra3a
2 JJieMeHTapHasi KHHeTH4YeCKasi TeOpus ra3oB Bcero aynuTopHbIX 4acoB
Uucno ynapoB MOJIEKYJI Ta3a O CTEHKY cocyaa. [laBinenue 2 |2 [0
uaeanbHOro ra3a Ha creHky. OcHoBHoe ypaBHeHue MKT. Owunaiin
IToctrosinHas bonbuMana. CpeHss KUHETUYECKasl SJHEPTUs 0 0 0
MOCTYNATEeIbHOTO IBUYKEHUSI OJHOATOMHON MOJIEKYJIBI U €€
CBA3b C TEMIIEPATYpPOil.
PaBHOpacmipeaenenue sHeprun 1o creneHsM cBo0oabl. Yncmo
CTerneHel cBOOOABI M CPeAHsIsl IHEPTUS MHOTOATOMHOM
MOJIEKYJIbl. BHYTpeHHssl SHeprusi rasa.
3 JHeprusi ¥ padbora B TePMOAUHAMHUKE Bcero aytuTopHbIX 4acoB
[TepBoe Havasio TepmoauHaMuku. Pabora B TepMoIMHAMUKE. 2 | 2 | 0
PaboTa naeanbHOro rasza npu pazaMyHbIX H30Ipolieccax. Omnutaiin
I'padmueckuii cmbica paboThl B TepMoanHaMmuke. KoauuectBo | ( 0 0
Ter1oTel. IlepBoe Hauano TepMOaMHAMUKYI
4 TensioeMkocTh cCcTeMbl. AIMAa0ATHBIN NPOLECC Bcero ayiutopHsIX 4acoB
TermnoeMKoCcTh HAeaNbHOTO ra3a. TemIoeMKoCTb pu 2 |2 [0
pasnuuHbIX u3omnporeccax. CootHomenne Maiiepa. 3aKkoH Ownaitn
Hrononra u IItu. 0 0 0
AnmabaTH4ecKui mporiecc. Y paBHEHHE aqnadaTHIECKOTO
npoliecca uaeabHoro rasa. I'paguku cocTosiHUA pu
agnabarrmueckoM mnporiecce. Pabora mpu agunadbatuueckom
IporLecce.
[Tonutponuyeckue npoueccel. Pabora naeansHoro raza npu
MIOJIMTPOIIHOM IIpoLiecce
5-6 Bropoe Haua/10 TEpMOAMHAMUKH M IHTPOIIHS Bcero ayutopHsIx 4acoB
TernoBeie Mammnnbl. KIT/I rennossix mamus. [uxin Kapho. 4 | 4 [0
Brruncnenune KIIJI nukia KapHo TepmMoagnHaMHYeCKH. Ounaiin
Teopema Kapno. 0 0 0
Bropoe nHauano tepmoannamuki (popmynuposka KenbBruHa u
Knaysuyca)
TepMmoarHaMHUYECKOE ONPEIeTICHUE SHTPOIUU. DHTPOIMHUS U €€
OCHOBHBIE cBOMcTBa. Teopema HepHera.
DHTpoOMus B Ipoleccax ¢ UaealbHbIM Ia30M. DHTPOIUS U LUK
Kapno. Cratuctuueckuil cMbIci S3HTponuU. CTaTUCTHYECKAs
MHTEPIIPEeTalMs BTOPOro Havaja TePMOJIMHAMUKH.
HepasenctBo Knaysuyca
7-9 Pacnpenesienne MoJIeKyJI 0 CKOPOCTAM U SHEPTrUsiM Bcero ayutopHbIX 4acoB

Xa0TUYHOCTb JBMXKEHUS] MOJIEKYJI U (PIIYKTyaIlH

4 | 6 | 0




MaKpOCKOIMUYECKHUX MapaMeTPOB MOJCUCTEMBI. DIEMEHThI
TeOpUHU BEPOSITHOCTU. CBOMCTBA BEPOSITHOCTH. Y CJIOBUE
HOPMHPOBKH. TeopeMbl CIOKEHUSI 1 YMHOXKEHUS
BEPOATHOCTEH.

OyHKIUA pacipeiesieHUs MOJIEKYJI MO0 CKOPOCTSIM.
Pacnpenenenne Makcgeiia.

Haubonee BeposiTHAsI, CPEIHSS MO BEIMIMHE U CPETHSS
KBaJpaTU4YHasl CKOPOCTH MOJIeKyJ. FIX cooTHOLIEeHue u
3aBUCUMOCTH OT [apaMeTPOB.

Pacnpenenenue MoaeKys 1o SHEPrUU. DKCIEPUMEHTATIBHOE
onpeeraeHue CKopocTel Mosieky (onbITel Jlammepra u
[repHa).

WneanbHpiil ra3 B mojie cuil TshkecTH. M3MeHeHne INIOTHOCTH
rasa ¢ BeicoToi. bapomerpuueckas hopmyna. Pactipenenenue
MakcBeiuia-boabimana.

Ownutaiig

0 0 0

10-15

BoJHbl

8 12 0

10-12

Yupyrue BoJHBI

Omnpenenenue BosHbL. [IpogonbHbIe U TOIEPEYHBIE BOTHBI.
MoHoxpomaTuyeckas BojHa. [1mockue MOHOXpOMAaTHYECKHE
BostHbI. Daza BoHbl. BonHoBas moBepXxHOCTb. [lj1MHA BOJIHBI,
BOJIHOBOE YMCJIO, BOJTHOBOW BEKTOP. Y PaBHEHHUE IIJIOCKOM
BOJIHBI.

Coepuueckue BosiHbl. @a30Basi CKOPOCTH BOJHBI. 3aTyXalolue
BOJIHBL. BonHOBBIE ypaBHeHuUs. JIuHEHOE BOJIHOBOE
ypaBaenue. [IpocTpancTBenHoe BoTHOBOE nuddepeHmaibaoe
ypaBHEHUE

CxopocTb 3ByKa B raze. CKOpOCTh BOJIHBI B TOHKOM CTEPKHE.
DHeprus ynpyroit BoiaHbl. [IoTOK ¥ MJI0THOCTH TOTOKA
sHeprun. Bexktop YMmoBa. UHTEHCUBHOCTD BOJIHBI. AMIUIMTYAA
3BYKOBOT'O JIaBJICHUSI.

Bcero ayiuTOpHbIX 4acoB

4 |6 |0

Owntaiin

0 0 0

13-15

Crosiune U 3ByKOBbI€ BOJIHBI

WuTepdepentus BoaH. [IpuHun cynepno3uiyuy BOJH.
VYpaBHEHHE CTOSYEHN BOJIHBI. Y 3JIbl U ITyYHOCTH CTOSTYEH
BOJIHBI. DHEPrus cTosuer BosHbl. KoebaHue CTpyHBI.
CoOcTBEeHHBIE YaCTOTHI, TAPMOHHUKH.

Dddext Jomnepa 11st 3ByKOBBIX BOJIH C BBIBOJAOM (MCTOYHUK
JBUKETCS, IPUEMHHUK ITOKOUTCSI; ICTOUHUK ITOKOUTCS,
MIPUEMHUK JIBXKETCS; IPUEMHHUK U UCTOYHUK OJJHOBPEMEHHO
COMIDKAIOTCS; MPUEMHUK U HICTOUYHUK OJJHOBPEMEHHO
yaansitorces). CBepX3BYKOBBIE CKOPOCTH.

Bcero ayIuTOpHBIX 4acoB

4 |6 |0
OmnJaiia
0 0 0

COKpaH_IeHHLIe HaMEHOBAaHUS OHJIAWH OIIIUM:

O603una | IloiHOe HAUMEHOBaHHE
YyeHue

oK DNEeKTPOHHBIN Kype

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JEKIIUU
BM Buneo-marepuansl

AM Aynmo-marepuasl

I1p3

[Ipe3enTanmun
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TecThl

9CM

BJICKTpOHHBIe CIIPpaBOYHBIC MATCPHUAJIBL

ncC

HMHTEepaKTUBHBINA CANUT

TEMBbI IPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTuii / Conep:kanue

2 Cemecmp

HneanbHblid ra3
ATOMHO-MOJIEKYJISIPHOE CTPOCHHUE BEILIECTBA. Y PaBHEHUE
COCTOSIHUS UAeallbHOTO raza. M3ompolnecchl uaeaibHOro ra3a

JJleMeHTapHasi KHHeTHYeCKasi TeOpHs ra3oB
JlaBiieHue uaeanpHOro ra3a Ha CTeHKy. Y paBHEHUE
KMHETUYECKON TEOPUU T'a30B IS JABJICHUS

OCHOBBI TEPMOIMHAMUKH

Pabota B Tepmoaunamuke. PaboTta mpu pa3uaHbIX
u3omnpoueccax. Komanmuecto Temnotsl. [lepBoe Hauano
TEPMOJINHAMUKHI

du3nyecKue 0CHOBDI TEPMOAUHAMUKH
TemmoeMKOCTh nacaJbHOro rasa. A,Z[I/Ia6aTI/I‘ICCKI/IC u
HOJUTPOIHNYCCKUC IIPOLCCChI

TenyioBble MAIIMHDBI
Kpyrossie nmpoueccst. KIIJI terosoi mammnsl. [ukn KapHo.
KIIJI nukna KapHo juis uaeaabHOro rasa

Bropoe Haua10 TepMOAMHAMUKH
BTopoe Hauano TepMoAMHAMUKN. DHTPOIHS U €€ OCHOBHbBIE
CBOMCTBA

JJieMeHThI TeOPUM BepoATHOCTH. Pacnipenenenne
MakcBeJsia

DJeMeHTHI TeopuH BeposiTHOCTH. Hanbomnee BeposiTHas,
CpeI[HSISI 110 BCJIMYNHEC U cpelesm KBaI[paTI/ILIHaSI CKOpOCTI/I
MOJIEKYJT

Pacnpenesienne MoJIeKyJ1 HI€AJIbHOT0 ra3a Mo CKOPOCTAM
U JHEePrusiM

WneanpHbIil ra3 B moje cuil TshkecTH. U3MeHeHne I0THOCTH
rasa ¢ BeicoTol. bapomeTrpuueckas hopmyia

KonTpoasnas padora Nel
KonTponbaast pabota Nel

10

Yunpyrue BoJIHBI

BonHoBoe ypaBHeHHe. PelieHne BOJTHOBOIO YpaBHEHHS.
JlnmuHa BOJIHBI, BOJTHOBOE YUCIIO, BOJIHOBOM BekTOp. DazoBast
CKOPOCTb BOJIHBI. 3aTyXaOIIHe BOJIHBI

11

Ynpyrue BoJIHbI
[ToTOK M TVIOTHOCTH OTOKA SHEPTUU. DHEPTUS YIPYTOil
BOJIHBIL.

12

CxkopocThb ynpyrux BoJIH
CkopocTb 3ByKa B raze. CKOpoCcTh BOJHBI B TOHKOM CTEpPIKHE.

13

Crosiune BOJIHBI

Konebanue crpynsl. COOCTBEHHBIE YaCTOTHI, TAPMOHUKH.
V351bl ¥ Iy4YHOCTH CTOSIYEH BOJIHBL. Y POBEHb I'POMKOCTH.
AMIUIATY ] KOJIeOAHUN TaBJICHUS.

14

3ByKOBbIe BOJIHBI




Dddekr Jomiepa 11t 3ByKOBBIX BOJIH.

15 KonTpoabsnasi pabora Ne2
KonTponbaast pabota No2

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

IIpu peanusanuu JaHHOW IPOrpaMMBbI UCIIOJIB3YIOTCS CIIEYIOLINE TEXHOJIOTUH:

- YTEHHUE JIEKIUH ¢ UCTIOIb30BaHIE MYJIBTUMEIUIHOTO 000PY10BaHHUS;

- BBIIIOJIHEHUE CTYACHTaMU JOMAIIHETO 3aJaHUs 10 pa3[eNnaM Kypca,

- IPOBEICHNE CEMUHAPOB C aKTUBHON (POPMOI 00yUeHHS;

- IPaKTUYECKUE 3aHATHS B ayJUTOPHH, COUETAIOIINECS C OOCYKIACHUEM PE3yIbTaTOB PEIICHUS
10 TOMAIHEMY 3a/1aHHUIO;

- KOHCYJIBTAllMU CTYACHTOB 10 JOMAIIHEMY 3aIaHUIO.

7.  ®OHJ OLIEHOYHBIX CPEJCTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIMHE 00eCIeYrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB OO0y4YeHHs (KOMIIETEHIIMA W UX HMHIUKATOPOB) IOCPEACTBOM MEPOIPHUITUN TEKYIIETro,
PYOEKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IIPEJCTABIICHA B ClIEAyIOLIEeH Ta0nuLe:

Komnerenuus NHaukaTopbl 0CBOEHUS ATTecTAllMOHHOE MePONIPUATHE
(KII 1)
YK-1 3-YK-1 3, KN-9, KU-15, T-5, x.p-9, T-
12, x.p-15
V-VK-1 3, KN-9, KU-15, T-5, x.p-9, T-
12, x.p-15
B-VK-1 9, KU-9, K1-15, T-5, k.p-9, T-
12, x.p-15
YKE-1 3-YKE-1 9, KU-9, K1-15, T-5, k.p-9, T-
12, x.p-15
V-VKE-1 9, KU-9, K1-15, T-5, k.p-9, T-
12, x.p-15
B-YKE-1 9, KU-9, KU-15, T-5, k.p-9, T-
12, x.p-15
VYK-1 3-VK-1 9, KU-9, K1-15, T-5, k.p-9, T-
12, x.p-15
V-VK-1 9, KU-9, KU-15, T-5, k.p-9, T-
12, k.p-15
B-VK-1 9, KU-9, KU-15, T-5, x.p-9, T-
12, k.p-15

HIkanbl oeHKU 00pa30BaTeIbLHBIX JOCTHKEHHU I

[llxana KaX70r0 KOHTPOJIBHOTO MEPOMNPUSITHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajiia BKJIFOUMUTEIBHO. MTOroBas arrecranus 10 OUCHUIUINHE oreHuBaercsa 1mo 100-



0ayuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBIIIOJIHEHUH
3aJJaHUi B paMKax TEKYIIETro M MPOMEKYTOUHOTO KOHTPOJIS.

HTorosas oreHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB 0aJUIbHOM IIKaJe ECTS y4e0HOH TUCIHUIUIMHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIy0OKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO ero
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C IPAKTUKOM, HCIIONB3YET B
OTBETE MaTepuai MOHOrpaduyecKoi

JINTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAECTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY
n3jaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[EHTy, €CJIM OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOWJI €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENHOY E HETOYHOCTH, HEJOCTATOUHO MTPAaBUIILHBIE
(OpMyNIHUPOBKH, HAPYILICHUS
JIOTUYECKOM TOCIIEN0BATENBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJISCTCS CTYACHTY, KOTOPBIH HE
3HAET 3HAYNUTEIILHON YacTh
MIPOrpaMMHOI0 MaTepraa, J0IMyCKaeT
o 60 2— F CyIIeCTBeHHbIC o1mnOKu. Kak npasuo,
e «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBIECTBOPUTEIIHLHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOT'YT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHHUTENILHBIX 3aHATHIH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATVYPA:

1. 53 K17 OcnoBsl ¢pusuku T.1 , Mocksa: Jlaboparopust 3uanwmii, 2017

2. 53 K17 Ocnossl ¢uzuku T.2 , Mocksa: Jlaboparopus 3Hanui, 2017

3. 53 C12 Kypc ¢uzuku T.1 Mexanuka. MonekynspHas ¢pusuka, , : Jlanp, 2007

4. 53 C12 Kypc ¢uzuku T.2 DnexkrpuaectBo. Konebanus u BonHbl. BonHoBast onTHKa, , : Jlanb, 2007



5. 53 183 3anauu no obmieit ¢pusuke : Yued. nocodbue, Uponos U.E., CII6 u ap.: Jlans, 2004

JOIIOJIHUTEJIbHA S JIMTEPATYPA:

1. 535 1183 BonHOBBIE IPOLIECCH : OCHOBHBIE 3aKOHBI: yueOHoe nocobue ais By30B, 1. E. ponos,
Mocksa: bunom. Jlaboparopus 3Hanuii, 2013

2. 536 U83 dusuka makpocuctem : OcHoBHble 3ak0oHbI, U. E. Uponos, Mocksa: bunom.
JlabopaTtopus 3HaHu#, 2006

[MTPOI'PAMMHOE OBECITEYEHUE:

CrenranbHOe MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CrennanbHOe MaTepualbHO-TEXHUYECKOe oOecrieueHne He Tpedyercs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUU IJIA CTYAEHTOB

IIpenonaBanue Kypca peaausyercs 4Yepes JICKLUU U IPAKTUYECKUE 3aHATHUS.

Jlexyu SIBIISIIOTCS OCHOBHBIM M BEAYIIUM BUAOM 3aHATHI. Ha HuX naercs 6a3oBble 3HAHUS 110
JUCLUIIINHE.

CeMuHapckue 3aHATHS NIPEAHA3HAUEHBI Ul Peaiu3alii Ha MPaKTUKE TEOPETUUECKUX 3HAHUM
MOJTyyaeMbIX Ha JEeKIHsIX. B pe3ymprare 3TOr0 y CTYyAGHTOB (OPMHUPYIOTCS YMEHHS peniath
(u3nueckre 3aaun, aHAIM3UPOBATh U HAXOIUTh METOAbI PELIEHUS PU3NYECKUX MPOOIeM

1. Teoperrueckoe n3yueHre Kypca (JICKITUH)

Teopernueckoe u3y4eHUE COOTBETCTBYIOLIEH YAacTH Kypca AMCLUMIUIMHBI MPOBOAMUTCS Ha
JIEKLHMSIX, YATAEMBIX IO IPOrPaMME JAHHOTO Kypca B COOTBETCTBUM C KaJICHIApHBIM I1aHOM. Jlekuuu
YUTAIOTCSI B COOTBETCTBHHM C Yy4eOHBIM pacnucanueMm. [locemeHne HeKuil Ui CTYICHTOB
00s13aTeNbHO.

Ha nexkuum cTyneHT mpoBOAWT KOHCIEKTHPOBAHME pacCKa3biBaeMOro marepuaia. Benenue
KOHCIIEKTOB JICKIIUU — HEO0X0IUMast 4aCTh CAMOCTOSTEIILHON PabOTHI.

OCHOBHBIE COBETHI IO KOHCIIEKTUPOBAHUIO JICKIUIA:

* 3aIMCHIBATH JIEKIIMU [0 CMEICJIOBBIM OJIOKAM;

* COKpanaTh paclpoCTpaHEHHbIE CIIOBA;

* HCIIOJIb30BATh Pa3IMYHbIE MaTeMaTHUECKHe 0003HAYCHHS,;

* OCHOBHBIC 3aKOHBI, ITOHSATHS 3alIUCHIBATh KaK OTAENIbHBIM a03all, OTACNAS UX OT OCHOBHOIO
MaccHBa TEKCTa U BBIACIATH MOJYEPKUBAHUEM UM IIBETHBIM MAapPKEPOM;



* HCII0JIB30BATh ITPOCTPAHCTBEHHYIO 3aIINCh;

* KJITacCU(PMKALIMKU ¥ TIEPHOAN3ALINY TPEATIOUYTUTEIHHO KOHCIIEKTUPOBATh HE B TEKCTOBOM BHUJIE,
a BUJIE CXEM, TUarpamMmm, pucyHKOB.

JUis  ONOJHUTENHOTO U CAMOCTOSATEIBHOTO HU3YYEHHs Kypca CTYAEHTbl MOTYT
BOCIIOJIb30BaThCSl YUEOHBIMH MOCOOUSAMHU, pa3pabOTaHHBIMU U M3AAHHBIMHU COTPYIHUKAMU Kadeapsl,
WM PEKOMEHJOBAHHOW JIUTEPATYypOHM IO COOTBETCTBYIONIEH 4YacTU Kypca. PeKoMeHI0BaHHYIO
JUTEPATYPY MOXKHO B34Th B Onbaunorexke HUAY MUDY.

2. IlpakTueckue (CEeMUHAPCKUE) 3aHATHS

[TapamienbHO € U3YYEHHUEM TEOPETHUYECKOTO MaTepuajia CTYJIEHTbl OCBAaWBAIOT METOJIbI
pemieHus 3amad mo (U3MKE Ha TPAKTHYECKHX 3aHATHAX (cemuHapax). CeMuHaphl MPOBOJATCS B
COOTBETCTBUM C YU€OHBIM PaCMCAHUEM.

[IporpammMa Kypca W CEMECTPOBBIM KaJICHIAPHBIM IUTAH COCTAaBJICHBI TaK, YTO TEMBI
CEMHMHAPCKHUX 3aHATHUM CIEIYIOT CTPOro 3a TemMaMu Jekiui. WM mporpamma Kypca, U CeMeCTPOBBIM
KaJleHJAApHBIA TUIaH JOCTYIHBI KaXXJIOMYy CTYACHTY Ha caidiTe yHuBepcurera. [loAroToBUTHCS K
OUYepeIHOMY CEMHHApPCKOMY 3aHSTHIO - 3TO, MPEXAE BCEro, mpopadoTaTh JIEKIIMOHHBIA MaTepuall.
Bce HeBBISICHEHHBIE BOMPOCHI TEOPUM MOXHO (M HYXKHO) 3aJaTh NpPENoAaBaTeNio B Hayaie
CEMHUHAPCKOro 3aHaTua. Ha cemuHape, Kak mpaBuio, pa3duparoTcsi BOMPOCH U KaYECTBEHHBIE 3aJauH,
JIAroIMe BO3MOXKHOCTH OoJiee riryO0oKo MOCTHYb U3ydaeMblil pas3zien Kypca. Kpome Toro, Ha cemuHape
ydaT IpaBUJIBHO CTAaBUTh M pEIIaTh 3aJayd, aHAJIU3UPOBaTh pelleHue 3anad. [lo mpoiineHHoOW Ha
ceMHUHape TeMe JAr0TCs 3aJaud JUIsl CaMOCTOSITEILHOTO (JIOMAIllHEro) peleHus. Y CBOEHUE Kypca BO
MHOTOM 3aBHUCHUT OT OCMBICJIEHHOTO BBHITIOJIHEHUSI JIOMAITHETO 3aJaHus, BAYMYHUBOTO peEIICHUS
OO0JIBIIIOTO KOJIMYECTBA 3a1a4.

[Ipu permenuu 3amay 11€51€c000pa3HO PYKOBOJCTBOBATHCS CIEAYIOIUME IpaBuiamu. [lpexnae
BCEro HY»HO XOpOIIO BHUKHYTh B YCIIOBHE 3a/layH, 3allMcaTh KpaTKo ee ycioBue. Eciam mo3Bonser
XapakTep 3aJadd, O00s3aTeNbHO CleJaiiTe PUCYHOK, MOSICHSIONIMA €€ CYIIHOCTh. 3a PEeIKHUMHU
WCKITIOYCHUSIMH, KaXKAasi 3aja4a JOKHA ObITh CHadaja peiieHa B oOmiem Buje (T. €. B OYKBEHHBIX
0003HAYCHHSAX, & HE B YHCJIaX), IPUYEM MCKOMAasi BEJIMYMHA JIOJDKHA OBITh BRIpAKEHA Yepe3 3aJaHHbIC
Benu4uHbL. [lomyuynB perieHue B 00IIEM BHJIE, HYXKHO IPOBEPUTH, MPABUIBHYIO JII OHO HMEET
pa3MepHOCThb. Eciii 3T0 BO3MOKHO, UCCIIEI0BATh OBEACHHUE PEIICHUS B IPEJIEIbHBIX CIyYasX.

B Tex cayuwasx, korga B Tpoliecce HAXOXACHUS HMCKOMBIX BEJIMYUH TPHUXOAUTCS peEIIaTh
CUCTEMY HECKOJBbKHUX TPOMO3JKHX YpaBHEHMH (KaK, HampHUMep, 4acTo ObIBaeT MPH HAXOXKICHUU
TOKOB, TEKYIIUX B CJOXHBIX Pa3BETBJICHHBIX IIEMsX), IEIeCO00pa3HO CHayana MOJACTABIATH B ITH
ypaBHEHHUs YHCIOBBbIE 3HAYEHHUS KOI(PPHUIMEHTOB M JUIIb 3aT€M ONPEIENATh 3HAUYEHUH HCKOMBIX
BETTUYMH. YOEIUBIINCH B MPABUILHOCTHA OOIIETO PeIlIeHUs], MOJACTABIAIOT B HETO BMECTO KaXIOH U3
OYKB YHCJIOBBIE 3HAYCHHSI 0003HAUCHHBIX UMH BEJIMYUH, Oepsi, pa3yMeeTcs, BCe 9TH 3HAYCHUS B OJHOU
U TOM K€ CHUCTEME EIMHHII.

Hano TOMHHTB, 4YTO 4YHCJIOBBIC 3HAYeHUs (U3HYSCKUX BEIMYMH BCETAA  SBIISIOTCS
npuOmmKeHHbIMU.  [lo3TOMy mpu pacuerax HEOOXOIUMO PYKOBOACTBOBATHCS MPABUIIAMH JIEHCTBUMA C
MpUOIKEHHBIMH YUCJIaMU. B 4yacTHOCTH, B MOJYyYEHHOM 3HAUEHUU BBIUMCICHHON BEIMYMHBI HYKHO
COXPAaHUTh MOCIEAHUM TOT 3HAK, €AUHHIIA KOTOPOTO MPEBBIIIAET MOrPEUTHOCTh ATON BeIUYUHBL. Bee
ocTajbHbIe 3Havamue HUQPpbl Hago OTOpocuTh. [lonydnMB YUCIIOBOM OTBET, HYKHO OLEHHUTH €rO
MpaBAONOI00HOCTh. Takasi OlleHKa MOXKET B Psijie CaydyaeB OOHAPYX HUTh OIMIMOOYHOCTH MOTYYEHHOTO
pe3yibTara.

Ecan B ycnoBumM 3amauyu MMEIOTCS YUCIIOBBIEC JIAHHBIE, HE JICHUTECh JOBOJUTH PELICHUE [0
YHUCIIOBOTO OTBeTa. UTOOBI MONYYUTHh MPABUIBHBIA YHCIOBOW OTBET, HEOOXOJMMO XOPOIIO 3HATH



eIMHUIBl (PU3MUYECKUX BEJIMYMH M YMETh MPOU3BOJAUTH AKKypaTHO M HAAEXKHO pacueTsl. U 1O, M
JIpyroe MOXET OBITh JOCTHTHYTO TOJBKO IJIUTENBHOW mpakTukoil. Ocoboe BHUMAaHUE HYXKHO
oOpalaTe Ha MPaBUIBHOE ONpEAEIEHUE MOPsiAKa HICKOMOM BEJIMYUHBI.

[Tocenienne ceMMHApPCKUX 3aHATHI 00513aTENBHO.

KoHTponp Tekymied ycneBaeMOCTH CTYJEHTOB OCYIIECTBIISIETCS IMPENoJaBaTeseM, BEeIyIUM
3aHATHS 110 CIIETYIOIUM IT0Ka3aTelsM:

* [IOCELIAEMOCTh NPAKTUYECKUX 3aHITUH;

* aKTUBHAas1 paboTa CTYJCHTOB Ha 3aHATHAX;

* pe3yJbTaTaM TeCTOB U KOHTPOJIBHBIX padoT;

¢ BBITIOJTHCHUIO AOMAIITHUX pa60T.

JI71st caMOCTOATENBHON PabOTHI CTYAEHTHI UCTIOB3YIOT yueOHbIEe MOCOOHS IO PELICHUIO 3372,
MMOJTOTOBJICHHBIE M W3JaHHBIC TIPENOoJaBaTeIsIMU Kadeapbl,  PEKOMCHIOBAHHYIO JIUTEPATYpPY IO
COOTBETCTBYIOIIEMY KypCy (PU3UKH.

3. CamocrosTenbHas padoTa

CamocTtosiTenbHasi pa0oTa CTYACHTOB HalpaBlieHa Ha yriayOJeHHe M 3aKkpeIuieHHe 3HaHWM
CTYJEHTOB, Pa3BUTHE UX IPAKTUYECKUX YMEHUHN U CKJIAJbIBAECTCS U3 HECKOIBKUX COCTABIIIOIINX:

* paboTa ¢ yueOHUKaMU;

* paboTa C JeKIIMOHHBIM MaTePUaAIIOM;

* TOUCK U 0030p JINTEPATYPHI U ANEKTPOHHBIX HCTOYHUKOB HH(POPMALIUH 110 TEME 3aHITHI;

* BBINIOJIHEHUE JIOMAILIHUX 331aHUM;

* IOAATOTOBKA K MPAKTUYECKUM 3aHATHUSAM, 0hopmIieHHE TabopaTOpHBIX padoT;

* MOATOTOBKA K 3a4€TaM U SK3aMeHaM.

CaMmocTtosiTenbHass paboTa CTYJIEHTOB SIBISIETCS HEOOXOIMMBIM KOMIIOHEHTOM IOJY4YEeHUS
MIOJIHOIICHHOTO BBICILIET0 00Pa30BaHMUS

4. KoHcynpTanuu K 3K3aMeHy
KoHcynpTanum K 3K3aMeHy IPOBOJAATCSA B COOTBETCTBUHU € paclucaHueM. Bonpocs! k 3k3aMeHy
cooOuiarTes cTyaeHTam 3apaHee. Ilocemenue KOHCyabTalui 00s13aTEIBHO.

5. Tekymui ¥ UTOTOBBIN KOHTPOJIb

HrtoroBas omeHka 3a ceMECTp MPOU3BOIUTCA B KOHIIE CEMECTpa MO KPEAUTHO-MOMYJIBHOMN
cucreMe. MakCUMaJIbHBIM HWTOTOBBI Oayul B naHHoOil cucreMe cocrtasiisieT 100 0ayuioB. MTOrosbrii
PEUTHHT omnpeenseTcs CyMMUPOBaHUEM OalsioB HAOpaHHBIX B KOHIIE CEMecTpa 3a dK3aMeH U 0aJlioB,
HaOpaHHBIX B TEUEHUE CEMECTpa MPH BHIMIOTHEHUH 33a/JaHUH B paMKaX TEKYIIEro KOHTPOJIS.

3a ceMmecTp CTYACHT MOXET MOJy4YuTh He Oonee 50 Oa/uioB 3a aTTeCTAIMIO Pa3/IelioB M HE
Ooitee 50 GamIoB 3a HK3aMEH.

bannbl 3a arrecranuio paszenoB Y4YUTHIBAIOT Oaiibl, HAOpaHHbIE 32 KOHTPOJIbHBIE PabOTHI,
TECTHI M 32 aKTUBHYIO pa0OTy Ha CEMUHApax M JIOMAITHUE 3aJaHus.

JIJisi yCIemHoro OCBOEHUSI Marepuanga HEOoOXOIUMO IOJIh30BAThCS KOHCIEKTAMH JICKITHH,
y4eOHBIMH ~ TIOCOOMSIMU, pa3pabOTaHHBIMH H  HW3JaHHBIMA  COTPYJAHMKaMHU Kadeapbl WIu
PEKOMEH/IOBAaHHOM JIUTEPAaTypoll MO COOTBETCTBYIOLIEH uacTu Kypca. [Ipum camocrosiTensHOM
BBITIOTHEHUHM  TPAKTUYECKUX 3aJaHUi HEOOXOJUMO OMHpAThCS HA AHAJIOTMYHBIC 3aJaHMUs,
paccMOTpeHHbIE TIpU pa3dbope MaTepuana.

JIist KOHTpOJIST 3HAHUK W OLICHKM YCBOCHHSI MAaTEpHAJIOB MO pasjesiaM JaHHOW JTHUCUUILTAHBI
WCTIOJIL3YIOTCS MAaTEPUAJIbl B BUJE KOHTPOJIBHBIX pa0OT, TECTOB U JIOMAITHUX 33 JaHHH.



a) KonrpomnbHbie paboTbI

JUis TeKyIero KOHTPOJs YCBOGHUS MaTepuana CTyAEHTaMU MpU U3YyYEHUH Kypca B TEUEHHE
ceMecTpa Ha NMPAKTUYECKUX 3aHITUAX (CEMHUHapax) MPOBOAATCS KOHTPOJIbHbBIE paOOTHI.

KontponbHast paboTra mNpoBOAWTCS MHCBMEHHO BO BpeMs ayIUTOpHOro 3aHsATus. B
KOHTPOJIbHOH paboTe MOXKET MCIIOJIb30BaThCs KaK 3aKkpbiTas ¢opma, MpeaycMaTpuBaromias BbIOOp
MPaBWJIBHOTO OTBETA M3 HECKOJIbKMX MPHUBENEHHBIX, TaK M OTKpbITass ¢opma, mpeaycMaTpUBaroIas
CBOOOIHBIN OTBET.

[Ipu oTkpbITON (opMe HEOOXOIUMO NPEAOCTaBUTH pelleHue 3anaud. [lonHoe mpaBHUIBHOE
peleHue 3a1a4 B KOHTPOJIbHOM paboTe JOHKHO BKIIIOYATh 3aKOHBI U (POPMYIIBI, IPUMEHEHHE KOTOPBIX
HEOOXOMMO U JOCTAaTOYHO [UIA DEUICHHs TIOCTaBICHHOM  3aJayd, a TaKkKe MaTeMaTH4eCKue
peoOpa3oBaHus, PacyeThl ¢ YHUCICHHBIM OTBETOM H, MPU HEOOXOAMMOCTH, PUCYHOK, TOSCHSIOMINN
pemenue. Ilpu BbINIONIHEHUM 3aJaHUl 3HAYEHHE MCKOMOM BEJIMYUHBI CIEAYET BBIPA3UTh B TEX
eAMHULAX (U3NYECKUX BEJIMYMH, KOTOPbIE YKa3aHbl B YCIOBHHM 3a/laHus. Eciam Takoro ykaszaHusi HeT,
TO 3HAYCHHE BEIMYMHBI CIEAyeT 3amucatb B MexayHapoaHoit cucreme emunamn (CH). Ilpum
BBIUMCJICHUH Pa3peliaeTcs UCIOIb30BaTh HEIPOTPAMMHUPYEMbIN KaIbKYJISTOP.

BapuaHT KOHTpOJIbHOW paboThl OLEHMBAETCs MO pedTuHroBoi cucreme. CTyJeHTaM,
HabpaBiuM MeHee 60% 0annoB, HE0OX0IUMO BBIMOJIHUTH KOHTPOJIbHYIO paboTYy ellle pa3 Ha 3a4eTHOU
HeJele.

b) Tecr

[lenb TeCTOB SIBIISIETCSI TEKYIIMI KOHTPOJIb YCBOCHHUS MaTepHalia CTYJACHTaMHU NpPU M3YYCHUH
Kypca.

TecTsl MPOBOAWTCS NMHUCBMEHHO BO BpEeMsl MPAKTHYECKUX 3aHATHH. B Tecre Moxer OBITH
UCIIONIb30BaHA KakK 3akpbiTas (QopMma, MNpeaycMaTpHBarolias BHIOOD TPaBHIBHOTO OTBETA U3
HECKOJIbKUX NPUBEICHHBIX, TaK M OTKpHITas (Gopma, mpeaycMmarpuBaromasi cBoOOAHbIH oTBeT. Tect
OLIEHUBAETCs MO perTuHroBoil cucreme. CtyneHram, HaOpaBmuM MeHee 60% OannoB, HEOOXOIUMO
BBINIOJIHUTH TECT €Il€ pa3 B TCUCHUE CEMECTPA MU Ha 3aUCTHON HeJee.

c¢) Kontpons mo uroram

Pesynbrar arrecranmu pasaenoB ocymiectBisiercs myrem Kontpons Mroros (KIM) 3a pasnen.
Kaxnapiii KU oneHrBaeTcst onpeeeHHbIM KOJUYECTBOM 0aJllioB, KOTOPBIE CKIIAIBIBAIOTCS U3 CYMMBI
0ayIoB 3a TEKYLIUIl KOHTPOJb M aKTUBHYIO PabOTy CTYJIEHTOB Ha CEMHUHApCKHUX 3aHATHAX. Kpome
TOTO, CTYACHT JOJIKEH MPEAbSIBUTH YCIEIIHO BBIOIHEHHBIE JOMAIIHUE 3aaHusA. KOHTpOIbHBIM UTOT
3a pa3zell BBICTABIISIETCS TOJIBKO B TOM CIIydae, €Cly KaXK/Ibli TeKYIUHA KOHTPOJIb, YUUTHIBAIOLIUNCS B
KU, BrimonHeH ycrnemnHo 6onee yem Ha 60%.

Crynentsl, He nomyuuBmme KW unm naOpasmme menee 60% 3a KOHTpPOJbHBIE pabOTHI MIIH
TECThI, IEPEMHUCHIBAIOT UM BBIMOIHSIOT JIOMOJHUTEIBHBIE 3a/IaHMs TI0 MaTepraiaM JaHHBIX pa3/iesioB
Ha 3a4eTHOU HENele.

d) [IpomexxyTouHas aTTecTarus
dopmoii MPOMEKYTOUHOM aTTECTAIMH 110 JTAHHOH TUCIMILIMHE SBJISICTCS 9K3aMCH.

e) DKk3ameH
Ilenpro 5K3aMeHa SBIETCA IPOBEPKAa 3HAHUKW W YMEHMM CTYACHTOB IO JTAHHOMY KypCy.
DK3aMeH TMPOBOJUTCS TO OWieTaMm, YTBEPXKICHHBIMH Ha Kadeape. DK3aMECHAIMOHHBIC OHIICTHI



COJIep)KaT TEOPETUYECKHE BOMNPOCHl IO pasfenaM uuraemMoro kypca. C  3K3aMEHAalMOHHBIMU
BOIIPOCAMU CTYACHTHI 3HAKOMSTCS 3apaHee.

B cootBercTBUM ¢ TpeOOBAaHUSAMU KPEAUTHO-MOYJIBHOW CUCTEMBI JIOMYCK K IK3aMEHY CTYJEHT
MI0JIy4aeT TOJIbKO MPH BBIMOJIHEHNUHU CIETYIOMINX YCIOBHIA:

* KKl TEKYIIUHA KOHTPOJIb, yunThiBatomuiica B KU, Beimonnen 6onee yem Ha 60%.

* 00mras cymma 0ajiioB 3a aTTECTAIUIO pa3/ieioB OosbIne win paBHo 30.

11. YYEBHO-METOJWYECKHUE PEKOMEHIALIUM JJI5I IPEMIOJABATEJIEN

OpFaHI/BaLII/IH npenoaaBaHus Kypca

1. TeopeTnueckoe npenoiaBaHue Kypcea (JIeKIUH)

2. [IpoBeneHue NpakTUYECKUX (CEMUHAPCKUX) 3aHATUI
3. KoHTposb caMoCTOsATENbHON pabOThI CTYAEHTOB

4. KoHcynpTalus K SK3aMEHY

5. Texyuiuii 1 UTOTOBBIN KOHTPOJIb

a. KontposnbHble paboTbl

b. Tectsl

c. Konrpons no utoram

d. ITlpomexxyTouHas aTTecTanus

e. DK3aMeH

1. TeopeTnueckoe npernoaBaHue Kypca (JeKIUH)

Teoperndeckoe npenojaBaHUE COOTBETCTBYIOIIEH YacTU Kypca JUCLMIUIMHBI MPOBOAMTCS Ha
JEKIMSAX, YATAEMBIX 10 IPOrpaMMe JAHHOTO Kypca B COOTBETCTBUM C KaJIEHAAPHBIM IU1aHOM. Jlekuun
YUTAIOTCS B COOTBETCTBUM C Y4eOHBIM pacnucaHueM. JIeKuumoHHBIH Marepuan Oasupyercs Ha
OCHOBHO JIUTEpaType, NpeajiaracMoi AJis JaHHOTO Kypca.

JUis NOTONHUTEIBHOIO KOMILJIEKTOBAHMSI JIEKIIMOHHOIO MaTepHaja MOYKHO BOCIIOJIb30BATHCA
yu4eOHBIMH  TOCOOMSIMH, pa3paOOTaHHBIMM W  WM3JaHHBIMH  COTPYIHUKaMH Kadeapbl, win
PEKOMEH/I0BAaHHOW JIUTEPaTYpOl MO COOTBETCTBYIOLIEH YacTH Kypca. PEKOMEHI0BaHHYIO JUTEPATypy
MO>KHO B34Tb B 6ubnuoreke HUAY MUDY.

2. IlpoBenenne mpakTUYECKUX (CEMUHAPCKUX ) 3aHATHNA

[TapannenbHO ¢ TpenojaBaHHEM TEOPETUYECKOTO MaTepuana MPOBOIATCS TMPAKTHUECKUE
3aHaTUA (ceMuHaphl). CeMUHAphl MPOBOJSATCS B COOTBETCTBUH C y4eOHBIM pacmucaHueM. KoHTpounb
MOCEIEHUS] CEMHHAPCKUX 3aHATHI CTYJACHTaMU JOKEH OCYIIECTBISATHCS HA KAXKIOM 3aHSITHH.

KOHTpOJIB TCKYH_Ieﬁ YCIICBACMOCTU CTYACHTOB OCYIICCTBJIACTCA NPCOAaBaATCIIEM, BCAYIIHM
3aHSTHS IO CIEAYIOIUM TTOKA3aTEIIsIM:

* [TOCEIIAEMOCTh MPAKTUICCKUX 3aHIATHIA;

* AKTHUBHAA pa60Ta CTYACHTOB HaA 3aHATUAX;

* pe3yJIbTaThl TECTOB H KOHTPOJBHBIX PadOT;

* BBITMIOJIHEHUE JIOMAIIHUX padoT.

3. KoHTpOIIb CaMOCTOSATENIbHOM Pa0OTHI CTYICHTOB



KoHTponb caMocTosATeIbHON PabOTHI CTYJCHTOB OCYIIECTBIISICTCS IEPUOANUYECKH, KETIATEIIbHO,
Ha KaXJIOM CEMHHape MyTeM IMPOBEPKH JOMAIIHETO 3aJaHusi M WHTCPAKTUBHOH pabOTHI B XOH€
3aHSTHS.

Kontponb camoctosiTensHON pabOThl CTYJIEHTOB SBJISIETCS HEOOXOAMMBIM KOMITOHEHTOM
MIOJIHOIIEHHOT'O TIPET0IaBaHusl JaHHOTO Kypca.

4. KoHCybTallMM K SK3aMEHY
KoHncynpTanum k s3K3aMeHy IPOBOJAATCSA B COOTBETCTBUHU C paclucaHueM. Bompock! k 9Kk3aMeHy
COOOIIAI0TCS CTYACHTaM 3apaHee.

5. Tekylui 1 UTOTOBBIM KOHTPOJIb

HroroBas oreHka 3a ceMeCTp BBICTABISIETCA B KOHIIE CEMECTpa MO KPEAUTHO-MOMYJIBHOMN
cucreMe. MakcMMaJIbHBIM HTOTOBBIA Oay1 B maHHouM cucteMe cocrtasisser 100 Oamnos. MTorosbiit
PEUTHHT OIpenemsieTCss CYMMHPOBAaHHEM OaJJTIOB HAOpaHHBIX B KOHIIE CEMECTpa 3a dK3aMeH U 0aJuioB,
HaOpaHHBIX B TEYCHHE CEMECTpa IMPH BBHIMOJHEHUHU 33JIaHUN B paMKaX TEKYIIETO U MPOMEKYTOYHOTO
KOHTPOJIS.

3a ceMecTp CTYACHT MOXET MOJy4YuTh He Oonee 50 OamioB 3a aTTecTallMIO Pa3/lIelioB M HE
Ooitee 50 GamIoB 3a HK3aMEH.

bamnel 3a arrecranuio pasenoB YYHTHIBAIOT Oaiibl, HAOpaHHBIE 32 KOHTPOJBHBIE PalOTHI,
TECTHI, 32 aKTUBHYIO pa0OTy Ha ceMUHApax3a U JOMAITHHE 3a/IaHusl.

JIist KOHTpOJIST 3HAHUW W OLICHKM YCBOCHHSI MAaTEPHAJIOB IO pasjesiaM JaHHOW UCHIUILTAHBI
MPENoIaBaTelIb UCIIOIB3YET MaTEPHANIBI B BUJIE KOHTPOJIBHBIX pa0OT, TECTOB U JOMAIITHUX 3a/IaHUM.

a) KonTponbsHbie paboThl

JUst TeKylero KOHTPOJsl YyCBOSHHs MaTepuaia CTyAEHTaMM NpPU M3yYEeHUHM Kypca B TE€UEHHUE
CeMecTpa Ha MPaKTHUYECKUX 3aHATHX (CeMUHApax) MPOBOASTCS KOHTPOJIbHbIE paOOTHI.

KonrponsHas paboTa NpOBOAMTCS IUCBMEHHO BO BpEMs ayIUTOPHOTO 3aHATHS. B
KOHTPOJILHON paboTe MOXET HCIOJIb30BaThCsl Kak 3akpeiTas (opma, mperycMaTpuBaronias BbIOOp
MPaBUJIBHOTO OTBETA W3 HECKOJIBKUX NPUBEICHHBIX, TaK W OTKpHITas (hopma, mpeaycMaTpuBaromas
CBOOOIHLIN OTBET.

IIpu oTkpbITON (hopMe HEOOXOOUMO MPENOCTaBUTh pelleHue 3afaudd. [loaHoe mpaBuUIIbHOE
peleHue 3aa4 B KOHTPOJIbHON paboTe JOHKHO BKJIFOYATh 3aKOHBI U (POPMYJIbI, IPUMEHEHHE KOTOPBIX
HEOO0XOMMO M JOCTaTOYHO [UId pELIeHHs IOCTABICHHOM  3aJauyd, a Takke MaTeMaTH4ecKue
npeoOpa3oBaHusl, pacyeThl ¢ YHUCIEHHBIM OTBETOM M, MPU HEOOXOAMMOCTH, PUCYHOK, MOSCHSIOIMINN
pemenue. Ilpu BBIIOJIHEHMM 3aJaHUl 3HAYEHME MCKOMOM BEJIMUYUHBI CIEAYET BBIPA3UTh B TEX
eIMHUIAX (PU3UUECKUX BEIMYHMH, KOTOPbIE yKa3aHbl B YCIOBHM 3afaHus. Ecnu Takoro ykasaHus HeT,
TO 3HA4YEHHWE BEJIMYMHBI CcleayeT 3anmucatb B MexayHapoaHoit cucteme enunul (CH). Ilpu
BBIYMCIICHUH pa3peIIaeTcsl UCIO0Ib30BaTh HEIPOTPAMMUPYEMbIN KalIbKYJIATOP.

BapuaHT KOHTpOJbHOW pPa0OTHI OLIEHUBAETCsS MO peWTuHroBod cucreme. CTyneHTam,
HaOpaBmuM MeHee 60% 0aioB, HEOOXOAUMO BBIMOIHUTH KOHTPOJIBHYIO paboTy ellle pa3 Ha 3aUeTHOM
Hezere.

b) Tecr
Ilenp TecTOB sABIAETCA TEKYyLIMH KOHTPOJIb YCBOCHUS MaTepualla CTyACHTaMU IPU U3y4CHUHU

Kypca.



TecThl MPOBOAMTCS MUCBMEHHO BO BpEMs IMPAKTHMYECKMX 3aHATUH. B Tecre MoxeT ObITh
UCTOJNBb30BaHA KaK 3akpeiTas (opma, mpeaycMaTpuBarolias BBHIOOP TNPABMIIBHOTO OTBETa U3
HECKOJIbKUX IMPHUBEAEHHBIX, TaK U OTKpbITas (popma, mperycMmaTrpuBaroiasi cBoOOIHBIN oTBeT. TecT
OIICHUBACTCS TI0 peUTHHTOBOH cucteme. CryaeHraM, HaOpaBmmM MeHee 60% OayioB, HEOOXOIUMO
BBINIOJTHUTH TECT €I1I€ Pa3 B TEUEHUE CEMeCTpa UM Ha 3a4€THOU HeJele.

c¢) Konrpons no uroram

Pesynbrat arrecranuu pasnenoB ocyiectsisercs mytem Konrpons Mroros (KU) 3a pasnen.
Kaxnpiit KW oneHnBaercst onpeieIeHHBIM KOJIMYECTBOM 0alllIoB, KOTOPBIE CKIIAABIBAIOTCS U3 CYMMBI
0aJuIoB 32 TEKYIIMH KOHTPOJb W AaKTUBHYIO pabOTy CTyIEHTOB Ha CEMHUHApCKUX 3aHATUSAX. Kpome
TOT'0, CTYZEHT J0JKEH MPEABIBUTH YCIICHIHO BBIIIOJIHEHHBIE TOMAIIHKE 3aaHus. KOHTPOIbHBINM UTOT
3a pas3zell BBICTABIIIETCS TOJIBKO B TOM CIIydae, €ClIM KaKbli TEKYIUNA KOHTPOJIb, YUYUTHIBAIOIINICS B
KW, BbmonHeH ycnemHo 6osee yem Ha 60%.

Crynentsl, He nonyuyuBmre KU unu naOpasmue meHee 60% 3a KOHTpOJIbHBIE PabOThl MM
TECTBI, IEPENUCHIBAIOT WU BBIMOIHIIOT JOIIOJHUATENbHBIE 3a1aHUs 110 MaTEpragaM JAHHBIX pa3JeloB
Ha 3a4€THOI HeJee.

d) [TpomexyTouHas aTTecTanus
@opMOI IPOMEKYTOUHOH aTTECTALIUU T10 JaHHON AUCLUIUIMHE SBIISICTCS YK3aMEH.

e) DKk3ameH

[lenpro 2K3aMeHa SIBJISETCS MPOBEPKAa 3HAHWA M YMEHHUIl CTYIEHTOB 1O JaHHOMY KYpCy.
DK3aMeH TMpPOBOAWUTCS MO Owieram, YTBEPXKICHHBIM Ha Kadeape. OK3aMEHAIIMOHHBIC OWIICTHI
COJIepKaT TEOPETHYECKHE BOIMPOCHI IO pasaenaM 4YuraeMoro kypca. C  SK3aMEHAI[HOHHBIMHU
BOIMPOCAMH CTYJICHTHI 3HAKOMSITCS 3apaHee.

B cootBeTcTBUY € TpeOOBaHUAME KPEIUTHO-MOIYJIBHOW CUCTEMBI JIOMYCK K 9K3aMEHY CTYJICHT
MOJTy4aeT TOJBKO MPH BHIMOTHEHUH CICAYIOIINX YCIOBHIA:

* KQXX/IbI TEKyIIUil KOHTPOJIb, yunThiBaromuiics B KM, BeimonHen 6omee ueM Ha 60%.

* 001ast CyMMa 0aJIJIOB 32 aTTECTAIMIO Pa3/ieoB 0oJbIe uiu paBHO 30.
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