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

NUHCTUTYT OBLIEN [TPO®ECCUOHAJIBHOU IO OTOBKHU

KA®EJIPA ®U3UKHU

OJAOBPEHO YMC NHKC
[Iporoxon Ne 4/1/2023

or 25.04.2023 1.

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] 09.03.01 MudopmaTika v BEIYUCIUTETbHAS
TEXHHKa

[4] 09.03.04 ITporpammHas HHKEHEPUS
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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

VYK-1 [2, 3, 4] — CniocoGen
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, 4] — Cnocoben
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
KOMIIETEHIINH

3-VK-1 [2, 3, 4] — 3narb: MeTouku cOopa u 00paboTKH
nH(pOpMaInK; aKTyalIbHbIE POCCUHUCKHE U 3apyOeKHBIC
MCTOYHUKU HH(pOpMaLuu B chepe npodeccuoHanbHON
NeSITeIbHOCTH; METOJ1 CUCTEMHOT'O aHAJIU3a

V-VK-1 [2, 3, 4] — YMeTb: IpUMEHATh METOJUKH TOUCKA,
cOopa u 00paboTKH HHPOPMAIIMH; OCYIIECTBISITh
KPUTHYECKHI aHAIIM3 U CUHTE3 HH()OpMAIUH, TOTYYSHHOH 13
Pa3HbIX UCTOYHUKOB

B-YK-1 [2, 3, 4] — BnameTs: MeTO1aMU TIOMCKA, cOOpa U
00pabOTKH, KPUTHIECKOTO aHAIM3a U CHHTE3a MHPOPMAIINH;
METOJMKON CHCTEMHOT0 TOAX0/1a TSl pEIICHUs
MOCTaBJICHHBIX 3a7a4

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, 4] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX TUCLMIUIUH, METOIbI
MaTeMaTHYECKOTO aHaJIn3a U MOJICITUPOBAHMSI,
TEOPETUUYECKOTO U IKCIEPUMEHTAIIBHOTO UCCIIEOBAHUS
V-VYKE-1 [1, 2, 3, 4] — yMeTh: UCTIOJIH30BAThH
MaTeMaTHUYECKUE METO/Ibl B TEXHUUECKUX MPUIOKEHUSAX,
pacCYUTHIBATH OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKH
CIIy4yalHBIX BEJIMYMH, PEIIaTh OCHOBHBIE 334l
MaTeMaTHYeCKOW CTATUCTUKH; PEIIaTh TUTIOBBIE pacueTHBIC
3a7a49u

B-YKE-1[1, 2, 3, 4] — B1ageTh: METOJaMH MaTeMaTHICCKOTO
aHaJIM3a U MOJICJIMPOBAHUS; METOJAMU PEILICHUs 3a7a4
aHaJIM3a ¥ pacueTa XapaKTEPUCTUK (PU3UIECKUX CUCTEM,
OCHOBHBIMH MIPHEMaMH 00paOOTKH SKCIIEPUMEHTATBHBIX
JTAHHBIX, METOaMH pabOTHI C TPUKIATHBIMUA TPOTPAMMHBIMHU
MPOAYKTAMH

4. BOCIIUTATEJIbHBINA MOTEHIUAJI JUCHUATLIAHBI

Hanpasnenus/uenu
BOCITUTAHUS
HHuTemiekryanpHoe

3aga4ym BocriuTaHus (KOJ)

Cozpianue ycioBui,

BocnurareapHbIN MOTEHIINAT JUCLUIIIIUH

Hcmonp30BaHue BOCIIUTATEILHOTO




BOCIIUTAHUC

00eCIeunBalOIINX,

noTeHuuala JUCHUIIIMH T'YMaHUTApPHOTO,

(dbopMUpOBaHUE KYJIBTYPBl | €CTECTBEHHOHAYYHOTO,
ymcTtBeHHOrO Tpyaa (B11) | obmenpodeccrnonanibHOTO 1

poheccuoHaNTbHOTO MOIYJIS ISt
(bopMHpOBaHUS KyJIbTYPbl YMCTBEHHOTO
TPYy/Zia TIOCPEJICTBOM BOBJICUEHHUS
CTYZICHTOB B y4ueOHbIE HCCIIeI0BATEIbCKHE
3aJJaHusl, KypCOBbIe pabOoTHI U Jp.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:

Ne HaumenoBanue
1.1 pasaena yuyeOHoit
AUCHMILTUHBI

JlaGopaTopHble

Jlexnumn/ Ipaxkr.
padoThbl, yac.

(cemmuHuapsi )/

Henenn

Oo0s3aT. Tekymmii
KOHTPOJIb ((popma*,
HeJeJs )
MakcuMaJbHbIH
0aJu1 3a pasgena**
ATTecTanus
pasnena (popma*,
HeJeJs)
Nuauxkaropsl
OCBOEHHS
KOMOeTAHIIAIA

2 Cemecmp

1 TepMmoauHamuka
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10-15 | 8/12/0
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3-VK-

V-
YK-1,
B-
YK-1,
3-
YKE-

V-
VKE-

B-
YKE-

Hmoeo 3a 2 Cemecmp 24/30/0 50

KonTpoJabnsbie 50 C) 3-VK-
MeponpusiTUss 3a 2 1,
CemecTtp V-
YK-1,
B-
YK-1,
3-
YKE-

V-
YKE-

B-
YKE-

* — COKpallleHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MaKCHMaJbHBIX OaJioB JOJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(unn) sK3aMeH

CoxpalieHre HaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAI[UU Pa3ZeyoB:

Oo6o3na | [losiHOe HaMMeHOBaHMe
YyeHHue
T TectupoBanue
KN KonTposb no nroram
K.p KonTponbHas padbota
2 DK3aMeH
KAJIEHIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
" yac. , yac. yac.
2 Cemecmp 24 30 0
1-9 Tepmoaunamuka 16 18 0




OcHosnble noJjoxenusa MKT. YpaBHeHne cocTositHust
H1eaJIbHOI0 ra3a.

OO1u1re moI0XKEeHNU MOJIEKYIIIPHO-KMHETHUECKOW TEOPHH.
Macca, KOIM4ecTBO BEIECTBa, MOJISIPHAs Macca, pasMep
gactull. [Tapamerpsl cucremsl. Cocrosinue cucreMsl. HyneBoe
Hayajo TepMoAuHaMuku. TemnepaTypa, abcomoTHas
TeMIeparypa.

Wneanbueiii ra3. 3akon bosuisi-Mapuotra. 3akon ['eii-Jlroccaka.
3axoH llapns. YpaBHeHHE COCTOSHUE UI€ATBHOIO ra3a.
['paduku H300pOLIECCOB HIEATBHOIO Ta3a

Bcero ayiuTopHbIX 4acoB

2 |2 |0
Ouaiia
0 0 0

2 JJieMeHTapHasi KHHeTH4YeCcKasi TeOpHs ra3oB Bcero aynuTopHbIX 4acoB
Yucno yrapoB MOJIEKYJI Ta3a 0 CTEHKY cocyaa. [laBineHue 2 | 2 | 0
uaeanbHOro rasa Ha creHky. OcHoBHoe ypaBHeHue MKT. Owunaiin
[Tocrosnnas bonbimana. CpenHsss KHHETUYECKas SHEPTUs 0 0 0
MOCTYIIATEIBHOTO IBUKEHUSI OJJHOATOMHON MOJIEKYJIBI U €€
CBSI3b C TEMIIEPATYPOIl.

PaBHOpacmipeaenenne sHeprun 1o cTeneHsM cBo0oabl. Yucmo
cTeneHel CBOOOIbI M CPEHSIST SHEPTHsI MHOTOATOMHOM
MOJIEKYJIbl. BHYTpeHH:s SHeprusl rasa.

3 JHeprus u padora B TEepMOJUHAMHUKE Bcero aynutopHbIx 4acoB
[lepBoe Havano TepmoaguHaMUKU. PaboTa B TepMOJMHAMUKE. 2 |2 [0
PaGota uaeanpHOro raza nmpu pa3iMYHbIX H30MPOIIECCax. Omnunaiin
I'paduueckuii cMpicn paboTsl B TepMoanHamuke. Konmnyectso | () 0 0
TerwioThl. [lepBoe Hauano TepMOIMHAMUKHI

4 TennoemMkocThb cucTeMbl. ATHA0GATHBIN NpoLece Bcero aytuTOpHBIX 4acoB
TernoemMKoCcTh HaeaNbHOTO ra3a. TemIoeMKoCcTb pu 2 |2 [0
pasznuuHbIX u3omnpoieccax. CootHomenne Maitepa. 3akoH Owuaitn
Hrononra u IlTu. 0 0 0
AnmabaTHyeckuii mporecc. YpaBHeHHE aInabaTHIecKOTo
mpolecca uaeanbHoro raza. ['paduxu coctosuuii mpu
angnabaTudeckoM mporecce. Pabora npu agunadbarnaeckom
mporecce.

[Tonutponuyeckue npoueccebl. Pabora naeanpsHoro raza npu
MOJIMTPOITHOM Tpoliecce

5-6 Bropoe Haua0 TepMOAMHAMMKH M SHTPONHS Bcero aynuropHbIX 4acoB
Terunoseie Mamunbl. KIT/I ternnossix mamus. [uxi Kapho. 4 | 4 [0
Brruncnenune KIIJI nukia KapHo TepmoagnHaMUYeCKH. Ounaiin
Teopema Kapno. 0 0 0
Bropoe nauano repmoguaamuku (popmynuposka KenpBrna u
Knaysuyca)

TepMoarHaAMUYECKOE ONPEIETIEHUE SHTPOIIUU. DHTPOINHUS U €€
OCHOBHBIE cBoiicTBa. Teopema HepHcra.
OHTpomus B Ipoleccax ¢ UealbHbIM Ia30M. DHTPOIHUS U LUK
Kapno. Cratuctuueckuii cMbicia 3HTponuu. CTaTuCTHYECKAs
MHTEPIIPETALMsI BTOPOI'O Havajia TEPMOINHAMUKH.
Hepasencto Knaysuyca
7-9 Pacnpenesienne MoJieKyJI 10 CKOPOCTSAM M JHEPrusimM Bcero aynuTopHbIX 4acoB

XaoTHYHOCTh JBUKEHHS MOJCKY U QIyKTyaluu
MaKpOCKOIMUYECKHUX MapaMeTPOB MOJCUCTEMBI. DIEMEHThI
TeopuH BepoATHOCTU. CBOKCTBA BEPOATHOCTHU. Y CIIOBUE
HOPMHPOBKHU. T€OpeMbl CIOKEHHS U YMHOXKEHUS
BEPOATHOCTE.

4 | 6 | 0
OmnJaiig
0 0 0




OyHKIUA pacipeesieHus MOJIEKYJI 0 CKOPOCTSIM.
Pacnpenenenne Makcgeiia.

Haubonee BeposiTHAsI, CPEIHSS IO BEIMIMHE U CPETHSS
KBaJpaTU4YHasl CKOPOCTH MOJIeKy. FIX cooTHOHmEHuE u
3aBUCUMOCTH OT [apaMeTpPOB.

Pacnpenenenue MoaeKyJ 1o SHEPrUU. DKCIEPUMEHTATILHOE
ornpeereHue CKOpocTel MoieKky1 (onbIThl JlammepTa u
[tepHa).

WneanbHblil ra3 B nojie cuil TshkecTH. M3MeHeHne INIOTHOCTH
rasa ¢ BeicoTol. bapomerpuueckas hopmyna. Pacripenenenue
MakcBeiuia-boabsiimana.

10-15

BoJHbl

8 12 0

10-12

Yupyrue BoJHBI

Onpenenenue BosHbL. [IpogonbHbIE U TOTIEPEYHBIE BOJTHBI.
MoHoxpomaTuyeckas BojHa. [1mockue MOHOXpOMAaTHYECKHE
BostHbI. Daza BoHbI. BonHoBas moBepXHOCTb. [|J1MHA BOJIHBI,
BOJIHOBOE YHMCJIO, BOJTHOBOU BEKTOP. Y paBHEHHUE IIJIOCKOM
BOJIHBI.

Coepuueckue BosiHbl. @a30Basi CKOPOCTH BOJHBI. 3aTyXalolue
BOJIHBL. BonHOBBIE ypaBHEHUs. JInHENHOE BOJIHOBOE
ypaBaenue. [IpocTpancTBenHOe BoTHOBOE nuddepeHmaibaoe
ypaBHEHUE

CxopocTs 3ByKa B ra3ze. CKOpOCTh BOJIHBI B TOHKOM CTEPKHE.
DHeprus ynpyroit BoiaHbl. [IoTOK ¥ MJI0THOCTH MTOTOKA
sHeprun. Bektop YMmoBa. UHTEHCUBHOCTD BOJIHBI. AMIUIMTYAA
3BYKOBOT'O JIaBJICHUSI.

Bcero ayIuTOpHBIX 4acoB

4 |6 |0

Ownutaiin

0 0 0

13-15

Crosiune U 3ByKOBbIE BOJIHBI

Wurepdepentus BonH. [IpuHun cynepno3uiyuy BOJH.
YpaBHEHHE CTOSYEHN BOJIHBL. Y 3Bl U ITyYHOCTH CTOSTYEH
BOJIHBI. DHEPrus cTosuei BoiHbl. KoebaHue CTpyHBI.
CoOcTBEHHBIE YaCTOTHI, TAPMOHUKH.

Dddext Jomnepa 11st 3ByKOBBIX BOJIH C BBIBOJAOM (MCTOYHUK
JBUKETCS, IPUEMHHUK ITOKOUTCS; ICTOUHUK ITOKOUTCS,
MIPUEMHUK JIBXKETCS; IPUEMHHUK U UCTOUHUK OJJHOBPEMEHHO
COMIDKAIOTCS; MPHEMHUK U HICTOYHUK OJJHOBPEMEHHO
yaansitorces). CBepX3BYKOBBIE CKOPOCTH.

Bcero aytuTopHBIX 4acoB

4 | 6 | 0
OmnJaiia
0 0 0

COKpaH_IeHHLIe HaMEHOBAaHUS OHJIAWH OILIUM:

Oo6o03na | [los1HOe HanMeHOBaHME
YyeHue

oK DIEeKTPOHHBIN Kype

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

AM Aymo-marepualsl

I1p3 [Ipe3enTanmun

T Tectbl

OCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUAIbI
4@ WMHTEepaKTUBHBIN CANUT




TEMbI IPAKTUYECKUX 3AHATUI

Henean

Templ 3ansaTuii / Conep:kanue

2 Cemecmp

HneanbHblid ra3
ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA. Y paBHEHHE
COCTOSIHMSI MIealIbHOTO ra3a. M3ompoiiecchl naeanbHOro rasa

DJieMeHTapHasi KHHETHYeCKAas TEOPHsi ra30oB
JlaBieHne uaeanbpHOTO ra3a Ha CTCHKY. Y paBHEHHE
KUHETHYECKOW TEOPHH T'a30B JIIs IaBJICHUS

OCHOBBI TEPMOIMHAMHKH

Pabota B TepmMoaunamuke. PaboTta mpu pa3imuaHbIX
n3onpoueccax. Konuuectso Termnotsl. [lepBoe Havano
TEPMOJMHAMUKH

du3nyecKre 0CHOBDI TEPMOAUHAMHUKH
TemmoeMKoOCTh naCaJIbHOI'O I'a3a. A,Z[I/Ia6aTI/I‘leCKI/Ie u
MOJIMTPOITMYCCKHUEC MPOICCCHI

TenjioBble MaIIMHBI
Kpyrossie nmpoueccst. KIIJI TernoBoi mamunasl. [ukn Kapho.
KILJ nukna KapHo nns uneansHoro rasa

Bropoe Haua10 TepMOAMHAMUKH
Bropoe Hauano TepMOAMHAMUKUA. DHTPOIUS U €€ OCHOBHBIE
CBOMCTBA

JJieMeHThI TeOPUM BepoATHOCTH. Pacnipenenenne
MakcBesa

DJeMeHTHI TeopuH BeposiTHOCTH. Hanbomnee BeposiTHas,
Cpe)IHSISI 110 BCJIMYNHEC U CpeJIHHSI KBaHpaTHqHaSI CKOpOCTI/I
MOJIEKYJT

Pacnpenesienne MoJIeKyJ1 H1€AJbHOI0 ra3a Mo CKOPOCTAM
U JHEePrusiM

W neanpHblil ra3 B moje cui TshkecTH. U3MeHeHne IOTHOCTH
ra3a ¢ BeIcOTOH. bapomeTrpuueckas hopmyiia

KonTpoasnas padora Nel
KonTponbaast padota Nel

10

Ynpyrue BoJIHbI

BonnoBoe ypaBHeHue. PenieHrne BOJTHOBOIO YpaBHEHHS.
JlnmuHa BOJIHBI, BOJTHOBOE YUCJIO, BOJIHOBOM BekTOp. DazoBast
CKOPOCTb BOJIHBI. 3aTyXaroII1Me BOJHBI

11

Ynpyrue BoJIHbI
[ToTOK M TIOTHOCTH OTOKA SHEPTUU. DHEPTUS YIIPYTOil
BOJIHBIL.

12

CkopocThb ynpyrux BoJIH
CkopocTb 3ByKa B raze. CKOpoCTh BOJIHbI B TOHKOM CTEpIKHE.

13

Crosiune BOJHbBI

Kone6anune crpyHbl. COOCTBEHHbIE YaCTOThI, FTAPMOHUKH.
V351BI ¥ IyYHOCTH CTOSIYEN BOJHBL. Y POBEHB I'POMKOCTH.
AMIUIUTY 1 KOoJIeOaHUM JaBJIeHUsL.

14

3ByKOBBI€ BOJHBI
Dddext Jdomnepa 1y1si 3ByKOBBIX BOJH.

15

KonTtposabHas padora Ne2
KonTponbHast pabota No2




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu peanuszanyu JaHHOW IPOrPaMMBbI UCIIOJIB3YIOTCS CIEAYIOLINE TEXHOIOTHU:

- YTEHHUE JIEKIUH ¢ UCTIOIb30BaHNE MYJIbTUMEIUIHOTO 000PYI0BaHHS;

- BBITMIOJIHEHUE CTYJICHTaMU JIOMAIIHETO 3aJaHus [0 pa3/ieaaM Kypca;

- IPOBEJIEHNE CEMUHAPOB C aKTUBHOM (opMOii 00ydeHus;

- IPAKTUYECKUE 3aHATHUS B ayIUTOPUH, COUETAIONIUECS C OOCYKIEHHUEM PEe3yJIbTaTOB PELICHUS
0 JIOMAIlIHEMY 3aJ[aHHUIO;

- KOHCYJIbTAIlUM CTYJICHTOB 10 JIOMAIIHEMY 3a/1aHUIO.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETCHIIMA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIETO,
pyOEex’HOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCLIUIIUHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KIT 1)
VK-1 3-VK-1 9, KHN-9, K1-15
V-VK-1 9, KHN-9, KH-15
B-VK-1 9, KHN-9, K1-15
VKE-1 3-VKE-1 2, KU1-9, KU-15, T-5, k.p-9, T-
12, k.p-15
V-VKE-1 2, KU1-9, KU-15, T-5, k.p-9, T-
12, x.p-15
B-YKE-1 9, KU1-9, KU-15, T-5, k.p-9, T-
12, x.p-15
VK-1 3-YK-1 KH-9, KH-15
V-VK-1 KH-9, KN-15
B-VK-1 KHN-9, KN-15

HIxanbl oneHKU 00pa3oBaTeILHBIX JOCTHXKEHU I

[Mkama Kaxa0ro KOHTPOJIBHOTO MEPOINPHUATUS JISKHUT B mpeaenax oT 0 10 yCTaHOBIGHHOTO
MakCUMAaJILHOTO Oajula BKJIFOUMUTENLHO. MTOroBas arrecrauus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OayIBbHOM IIKaJe W MpeACTaBIsieT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHUI B paMKaxX TEKYIIETO U MPOMEXKYTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJISICTCA B COOTBETCTBUHU CO CJ'IG,I[}’IOH_[eﬁ IIKaJIOMH:

Cymma Ornenka mo 4-ex Ouenka | TpeOGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUTLINHBI

OreHKa «OTIUYHOY BHICTABIISETCS
CTYICHTY, €CJIH OH IITyOOKO M IMTPOYHO
A YCBOWJI MIPOTPAMMHBIA MaTepHall,
HCYEPIBIBAIOIIE, ITOCIEI0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, YMEeT TECHO YBS3hIBAThH

90-100 5 — «omauyro»




TEOPUIO C MPAKTUKOM, HCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon
JIUTEPATYPBHI.

85-89 B OlLIeHKa «XOPOILIO» BBICTABIIACTCS

75-84 C CTYJICHTY, €CTIU OH TBEPAO 3HAET

MaTepHa, TPaMOTHO U TI0 CYIIECTBY
M3JIaraer ero, He AOIMyCKas

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHMS TOJILKO OCHOBHOTO MaTtepuala,
3- HO HE YCBOWJI €ro JeTalei, JomycKaeT
60-64 «y0081€eMEOPUMENILHOY E HETOYHOCTH, HEZI0OCTATOYHO NTPaBHIIbHBIE
(OpMyNHUPOBKH, HAPYILICHUS
JIOTMYECKOM MOCIIe0BATEIbHOCTH B
M3JI0’KCHHH IPOTPAaMMHOT'0 MaTepHaJIa.

Or1eHKa «HEYTOBICTBOPUTEITHHOY»
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE
3HAeT 3HAYUTEIbHOM YacTH
HIPOrpaMMHOr0 MaTepuaa, I0MycKaeT
H 60 2— F CyIIeCTBeHHBIC o1mnOKu. Kak npasuo,
1K «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBJIECTBOPUTEIHHO»
CTaBUTCS CTY/ICHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTEIIbHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.

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

OCHOBHAA JINTEPATVYPA:

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

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

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

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

5. 53 U83 3amaun no obmeii pusuke : Yued. mocodue, Mponos U.E., CII6 u ap.: Jlans, 2004

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 535 1183 BoaHOBBIE IPOIIECCHI : OCHOBHBIE 3aKOHBI: yueOHoe nocobue ais By30B, 1. E. Uponos,
Mocksa: bunom. JIaboparopus 3nanumii, 2013

2. 536 183 dusuka makpocucteMm : OcHoBHble 3aKk0oHbL, U. E. Uponos, MockBa: bunom.
JlaGoparopus 3Hanwmit, 2006

[MPOTPAMMHOE OBECIIEYEHHUE:



CrenmanbHOE MporpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHeI_II/IaJ'IBHOC MaTCPHUAJIbHO-TCXHUYICCKOC obOecrieueHre He Tpe6yeTc;I

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIA CTYAEHTOB

IIpenogaBanue Kypca peanusyercs 4epes3 JEKIUU U IPaKTUYECKUE 3aHITHSL.

Jlexuu SIBIISIIOTCS. OCHOBHBIM M BEAYIIUM BUAOM 3aHATHI. Ha HuX naercs 6a3oBble 3HAHUS 110
JUCLUIUINHE.

CeMuHapckue 3aHATHS MIPEAHA3HAUEHBI Ul Peaiu3alii Ha MPaKTUKE TEOPETUUECKUX 3HAHUM
MOJIy4aeMbIX Ha JIEKIUsAX. B pe3ynbraTte 3TOro y CTyAEHTOB (GOpPMUPYIOTCS YMEHHs penarhb
(bu3nueckre 3a1aun, aHAJIM3UPOBATh U HAXOUTh METOAbI PEeLICHUS PU3NYECKUX MTPOOIeM

1. TeopeTnueckoe u3yueHue Kypca (JIeKI1n)

Teopernueckoe Hu3y4eHUE COOTBETCTBYIOLIEH YAaCTH Kypca AMCHMIUIMHBI MPOBOAMUTCS Ha
JIEKLMSIX, YATAEMBIX IO IPOrpPaMMe JAHHOTO Kypca B COOTBETCTBUM C KaJICHIApHBIM I1aHOM. Jlekiuu
YUTAIOTCSI B COOTBETCTBHHM C Y4YeOHBIM pacrucanueMm. [locemieHne NeKIUil Ui CTYICHTOB
00s13aTeNBHO.

Ha nexuum CTyZeHT NMpoBOJUT KOHCHEKTUPOBAHUE PAacCKa3blBa€MOro Marepuana. BeneHnue
KOHCIIEKTOB JICKITUU — HEOOX0IUMast 4aCTh CAMOCTOSTEIILHON PabOTHI.

OCHOBHBIE COBETHI IO KOHCIIEKTUPOBAHUIO JICKIIHI:

* 3aMKCHIBATH JICKIIMH [0 CMBICJIIOBBIM OJI0KaM;

* COKpallaTh PacIpOCTPaHEHHBIE CIIOBA;

* HCIIOJIb30BATh PAa3IMYHBIC MaTeMaTHUYECKHe 0003HAYCHHS,;

* OCHOBHBIC 3aKOHBI, TOHATHS 3aMUCHIBATh KaK OTACIbHBIA a03all, OTHENss UX OT OCHOBHOTO
MaccHBa TEKCTa U BBIACIATH MOJYEPKUBAHUEM WM [IBETHHIM MAapPKEPOM;

* HCII0JIb30BATh [IPOCTPAHCTBEHHYIO 3aIINCh;

* KaccUUKAIMU ¥ TIEPUOIU3AINH TIPEANOYTHTEIILHO KOHCTIEKTUPOBATh HE B TEKCTOBOM BHJIE,
a BUJIE CXEM, JIMarpamMM, pUCYHKOB.

JInst  TOMOJHUTENBPHOTO M CaMOCTOSITEIBHOTO  M3YyYEHMs Kypca CTYIEHTBl  MOTYT
BOCTIOJIb30BaThCSl yUeOHBIMU MOCOOUSMH, pa3pabOTaHHBIMHU W U3JIaHHBIMH COTPYIHUKaMU Kadeapsl,
WU PEKOMEHJOBAHHOW JIUTEPATYpPOM IO COOTBETCTBYIOIIEM 4YacTu Kypca. PexomeHIoBaHHYIO
JIUTEPATypy MOKHO B3sTh B Oubnuoreke HUAY MUDY.

2. IlpakTueckue (CeMUHAPCKUE) 3aHITHS

[TapanienbHO € H3Y4EHMEM TEOPETHMUYECKOT0 MaTrepuajia CTYAEHThl OCBAWBAIOT METO[IbI
pelieHus 3aAad Mo (U3MKe Ha MPAKTHUUECKUX 3aHATUAX (cemuHapax). CeMHHaphl MpPOBOJATCS B
COOTBETCTBUM C yUEOHBIM PACITUCAHUEM.



[Iporpamma Kypca M CEMECTPOBBIM KAJICHIAPHBIA IIJIaH COCTAaBJEHbl TaK, YTO TEMBI
CEMUHAPCKUX 3aHATUM CIEAYIOT CTPOro 3a Temamu Jiekiuui. M mporpamma Kypca, U CEMECTPOBBII
KaJIEHJAApHBIM IUIaH JOCTYIHBI KaXXJIOMY CTYAEHTY Ha caiiTe yHuBepcurera. IloaAroroBuUThCS K
OUYEepeHOMY CEMHHAPCKOMY 3aHSTHIO - 3TO, TPEXIE BCEro, MpopaboTaTh JEKIHMOHHBIA MaTepHhall.
Bce HeBbISICHEHHbIE BOIPOCHI TEOPUM MOXKHO (M HYXKHO) 3aJaTh NPENoAaBaTeNl0o B Hayaie
ceMHUHapcKoro 3anatua. Ha cemuHape, Kak npaBuio, pa3duparoTcsi BOMPOCH U KaYECTBEHHbBIE 3a1auH,
JaroIIre BO3MOXKHOCTh Oosiee TIIy00oKo MOCTHYh U3y4aeMblil pa3aen kypca. Kpome Toro, Ha ceMuHape
ydaT MpaBUJIBHO CTaBUTh M pEILIaTh 3aJayd, aHaJU3UpOBaTh pemieHue 3anad. [lo mpoiineHHo Ha
CeMMHape TeMe JNAIOTCS 3aJa4yM JJIsl CAMOCTOSTEIBHOIO (JIOMAIIHEro) pelieHus. Y CBOeHHe Kypca BO
MHOIOM 3aBUCUT OT OCMBICIIEHHOTO BBIIIOJIHEHUS JOMAIIHEr0 3a/JaHus, BAYMYHUBOIO pEIICHUS
OO0JIBIIIOr0 KOJIMYECTBA 3a/1a4.

IIpu pemenuu 3amay 11€51€c000pa3HO PYKOBOJCTBOBATHCS CIAEAYIOIMMU IpaBuiamu. Ilpexne
BCEro HYXKHO XOPOIIO BHUKHYTHh B YCJIOBHE 3aJauH, 3alMcarh KpaTko ee ycioBue. Eciu mo3BossieT
XapakTep 3aj1adyd, oO0s3aTENBHO CHEJalTe PUCYHOK, MOSICHSIOMUNA €€ CYIIHOCTh. 3a PEeIKUMHU
HCKIIFOYCHHUAMH, KaXKaas 3ajada JOoDKHA ObITh CHayaia pemieHa B oOmeM Buie (T. €. B OyKBEHHBIX
0003HAYEHUSX, 2 HE B YMCIIaX), IPUUEM HCKOMas BEIMYMHA JO0JDKHA OBITh BhIpa)KEHA uepe3 3aJlaHHbIe
BennuMHbL. [lonmyunB pemieHue B oOlieM BHJIE, HYKHO IMPOBEPUTH, MPABUIbHYIO JH OHO HMEET
pa3MepHOCTb. Eciiu 3T0 BO3MOKHO, UCCIIEI0BATh IOBECHHUE PELICHNUS B IPEIEIbHBIX CIydasX.

B Tex ciyuwasx, Korga B IPOLIECCE HAXOXKACHWS HCKOMBIX BEIMYMH IMPUXOAMUTCA pellaTh
CHCTEMY HECKOJIbKMX TPOMO3IKMX YpaBHEHHH (Kak, HalpuMep, 4acTo ObIBaeT NPH HAXOXKICHUHU
TOKOB, TEKYIIMX B CJOXHBIX Pa3BETBICHHBIX IIEMsX), LEI€CO00pa3sHO CHayana MOACTABIATH B 3TH
YpaBHEHHUS YHCIOBbIE 3HAYEHHUS KOI(PPUIMEHTOB M JUIIb 3aT€M ONPENENATh 3HAUYEHUH HCKOMBIX
BEJMYMH. YOEIMBUINCH B MPABUJILHOCTU OOIIEro pelieHusi, MOJACTABIAIOT B HETO BMECTO KaXKIOU U3
OYKB YHCJIOBBIC 3HAUCHUSI 0003HAUYECHHBIX UMH BEJIMYUH, Oepsi, pa3yMeeTcs, Bce 9TH 3HAUCHUS B OJHON
U TOH K€ CUCTEME €JIMHHII.

Hago mnoMHHMTB, 4YTO 4YHCIOBBIE 3HAuYeHUs (U3MYECKUX BEIMYMH BCETAA SBISAIOTCA
npubnmxeHHpIMU.  [loaTOMy mpH pacyerax HEOOXOIMMO PyKOBOACTBOBATHCS MpaBUIIAMU JICHCTBUH €
NpUOIMKEHHBIMU YMCIaMU. B 4acTHOCTH, B MOJy4€HHOM 3HAUYE€HUH BBIYMCICHHON BEMYMHBI HYKHO
COXPAHUTh MOCIEAHUM TOT 3HAK, €AUHHUIIA KOTOPOTO MPEBBIIIAET MOrPEIHOCTh ATON BeIUYUHBL. Bee
ocTajbHble 3Hayamue HUPpbl Hago OTOpocuTh. [losyuMB YMCIIOBOM OTBET, HYKHO OLEHHUTH €ro
MpaBA0no1I00HOCTh. Takasi OleHKa MOXKET B psijie ciay4yaeB OOHapYX HUTh OUIMOOYHOCTH MOJTYYEHHOIO
pe3ynbTara.

Ecan B ycnoBuM 3aaum MMEIOTCSI YMCIIOBBIE JTAHHBIE, HE JIEHUTECh JOBOJUTH PELIEHUE 0
YHCIOBOTO OTBeTa. UTOOBI MONYYUTHh MPABUIBHBIA YHCIOBOW OTBET, HEOOXOAMMO XOPOIIO 3HATh
eAMHULIB (PU3UYECKHX BEIUYUH U YMETh MPOU3BOAMWTH AaKKypaTHO M HAJEKHO pacueTel. U To, u
JIpyroe MOXET OBITh JIOCTUTHYTO TOJIBKO JJHUTENbHON mnpakTukoid. Oco0oe BHUMaHHME HYXHO
oOpamiate Ha MPaBHILHOE OIpEesICHHE MOPSAKA HCKOMOM BEIIMYHHBL.

[Tocemenne ceMMHApCKUX 3aHATHI 00513aTENBHO.

KoHnTponb Tekymiell ycrneBaeMOCTH CTYAEHTOB OCYLIECTBIIETCS IMPENoJaBaTeleM, BEAyIIUM
3aHATUSA 1O CJIETYIOUIUM ITOKA3aTelsIM:

* I0CEIAEMOCTh IPAKTUYECKUX 3aHATHIA;

* aKTHBHas paboOTa CTYJCHTOB Ha 3aHATHIX;

* pe3yJbTaTaM TeCTOB U KOHTPOJIbHBIX padoT;

* BBITMOJIHEHUIO JIOMALTHUX PaboT.



Jlist caMOCTOATENbHOM pabOThl CTYAEHTHI UCIOJB3YIOT yueOHbIEe MTOCOOHS IO PEIICHUIO 33/ad,
MNOATOTOBJICHHBIC W H3OAHHBIC MNPCIOAABATCIIAMU Ka(beapm, U PCKOMCHAOBAHHYIO JIUTCPATYpPY IIO
COOTBETCTBYIOIIEMY KypCy (PHU3UKH.

3. CamocTosTenbHas padboTa

CamocrosiTensbHast paboTa CTy/[EHTOB HalpaBjieHa Ha yriIyOleHHe W 3aKpeIuleHHe 3HaHWN
CTYZI€HTOB, Pa3BUTHE UX MPAKTHYECKUX YMEHHUH U CKJIAIbIBACTCS U3 HECKOJIBKHX COCTABIISIOINX:

* paboTa ¢ yueOHUKaMU;

* paboTa C JEeKIMOHHBIM MaTEePUaIIOM;

* IOUCK U 0030p JIUTEPATYphl U ANEKTPOHHBIX HCTOYHUKOB HH(POPMALIUY 110 TEME 3aHITHH;

* BBITOJIHEHUE JOMAIIHUX 33 JaHHIA;

* MOJITOTOBKA K MPAKTUYECKUM 3aHATHIM, OOpMIICHHE JTa00PaTOPHBIX padoT;

* TOJITOTOBKA K 3a4€TaM U SK3aMCHaM.

CamocrosiTenbHasi paboTa CTYJCHTOB SBISIETCS HEOOXOAMMBIM KOMIIOHEHTOM IIOJyYCHHS
MOJTHOIIEHHOTO BBICIIETO 00pa30BaHUs

4. KoHcynpTanuu K 3K3aMeHy
KoHcynpTanum k sK3aMeHy IPOBOAATCSA B COOTBETCTBUHU € paclucaHneM. Bonpocs! K 3Kk3aMeHy
coo01maroTes cTyieHTam 3apanee. I[locemenne KOHCyIbTalnuil 003aTeNbHO.

5. Tekymui ¥ UTOTOBBIN KOHTPOJIb

HrtoroBas omeHka 3a ceMeCTp MPOU3BOIUTCA B KOHIIE CEMECTpa MO KPEAUTHO-MOMYIBHOM
cucreMe. MakCUMaJILHBIM WTOTOBBIM Oayul B naHHO# cucreMe cocrtasiisieT 100 6aymioB. MTOrossrit
PEUTHHT onpeenseTcs CyMMUPOBaHUEM OalsIoB HAOpaHHBIX B KOHIIE CEMecTpa 3a 3K3aMeH U 0alioB,
HaOpaHHBIX B TEUEHUE CEMECTpa MPH BHIMOIHEHUH 33a/IaHUI B paMKaX TEKYIIEro KOHTPOJIS.

3a ceMecTp CTYACHT MOXET MOJy4YuTh He Oonee 50 OamioB 3a aTTecTallMio Pa3lelioB M HE
6onee 50 GaisIoB 3a HK3aMEH.

banner 3a arrecTanuio pasfenoB YUYHTHIBAIOT Oaiuibl, HaOpaHHbBIE 32 KOHTPOJbHBIE PabOTHI,
TECThI U 32 aKTUBHYIO pa0OTy Ha CEMUHApax M JIOMAIITHUE 3aJaHUs.

JIist ycremHoro OCBOEHUSI Marepuaia HEOOXOIUMO TMOJIb30BATHCS KOHCIEKTAMM JICKITHH,
y4eOHBIMH ~ TIOCOOMSIMU, pa3pabOTaHHBIMH W HW3JIaHHBIMA  COTPYJAHMKaMU  Kadeapbl  WIu
PEKOMEHJIOBAHHOM JIUTEpAaTypoll MO COOTBETCTBYIOIIEH dYacTh Kypca. llpum camocTosiTeTbHOM
BBIMIOJTHEHUH MPAKTHUECKUX 33JaHUA  HEOOXOAMMO ONUpaThCsl Ha AaHAJNOTUYHbIE 3aJaHUM,
paccMOTpeHHbIE TpU pa3dbope MaTepuana.

JIist KOHTPOJISI 3HAHUK W OLIEHKM YCBOEGHHMSI MaTEpHAJIOB MO pasjesiaM JaHHOW IUCUUILTAHBI
WCTIOJIE3YIOTCS MAaTEpUabl B BUJE KOHTPOIBHBIX padOT, TECTOB U JOMAITHHUX 3aaHHH.

a) KoHTpoipHBIEe paboThI

JUis TeKylero KOHTPOJs YCBOCHUS MaTepuana CTyIAEHTaMU MpU U3YyYEHUH Kypca B TEUEHHE
ceMecTpa Ha MPAaKTHYECKUX 3aHATUIX (CEMUHApax) MPOBOIATCS KOHTPOJIbHBIC PAOOTHI.

KontponbHast pabota mNpoBOAWUTCS MHCBMEHHO BO BpeMs ayJUTOpHOro 3aHsATus. B
KOHTPOJIbHOH paboTe MOXKET MCIIOJIb30BAaThCS KaK 3aKkpbiTas ¢opma, MpeaycMaTpuBaroiias BbIOOp
[IPaBUJIBHOTO OTBETAa M3 HECKOJbKUX MPUBEACHHBIX, TaK M OTKpbITas (Gopma, IpeaycMaTpUBaroIas
CBOOO/THBIN OTBET.

[Ipu oTkpwITON (opMe HEOOXOIUMO NPEAOCTaBUTH pelIeHHe 3anaud. llonHoe mpaBUIBLHOE
pelIeHre 3a/1a4 B KOHTPOJIbHOW paboTe T0JIKHO BKJIFOYATh 3aKOHBI U (POPMYJIbl, IPUMEHEHUE KOTOPBIX



HEOO0XOMMO MW JOCTAaTOYHO [UIS pELICHUs IOCTABICHHOM  3aJayd, a TakkKe MaTeMaTH4ecKue
npeoOpa3oBaHusl, pacyeThl ¢ YHUCIEHHBIM OTBETOM M, MPU HEOOXOAMMOCTH, PUCYHOK, MOSCHSIOMINN
pemienue. Ilpu BBINIOJIHEHUMM 3aJaHUl 3HAYEHHE MCKOMOM BEJIMYUHBI CIEAYET BBIPA3UTh B TEX
eAMHUILIAaX (U3NYECKUX BEIMYMH, KOTOPbIE YKa3aHbl B YCIOBHM 3a/laHus. Eciam Takoro ykaszaHus HeT,
TO 3HAUYEHHE BEJIMYHMHBI ciexyeT 3amucatb B MexnayHapoaHoit cucteme enunul (CH). Ilpu
BBIYHCIICHUH pa3peliaeTcsl UCIOIb30BaTh HEMPOTPAMMHPYEMbIN KalIbKyJIATOP.

BapuaHT KOHTpOJIBHOW pabOTHI OIIGHWBAETCS IO PEUTHHroBoM cucteme. CTyaeHTam,
HaOpaBmuM MeHee 60% 0amioB, HEOOXOAMMO BHITIOJHUTH KOHTPOJIBHYIO paboTy ellle pa3 Ha 3a4eTHOM
HeJele.

b) Tect

[lenp TecTOB sABIAETCA TEKyLIMH KOHTPOJIb YCBOCHHUS MaTepuala CTYIACHTaMHU IPU U3yYCHUHU
Kypca.

TecTbl MPOBOAWTCSA MHCHMEHHO BO BpPEMs MPAKTHYECKHX 3aHATHH. B Tecre MOkeT OBITh
UCIIOJIb30BaHA KakK 3aKkpbiTas (opMma, MpeaycMaTpuBaromias BBIOOp TNPABWILHOTO OTBETa U3
HECKOJIbKUX TIPUBEICHHBIX, TaK W OTKPHITas (opMma, MpeaycMaTpuBaromas cBOOOJHbINA oTBeT. TecT
OLICHUBACTCS MO PEUTHHTOBO# cucteme. CtyaeHTam, HaOpaBmmuM MeHee 60% OanioB, HEOOXOAUMO
BBIMIOJIHUTH TECT €IIIe Pa3 B TCUCHUE CEMECTpa WK Ha 3a4eTHOM Heee.

¢) Kontpons no uroram

Pesynbrar arrecranmu paznenoB ocyuiectBisiercs myrem Kontponst Uroros (KIM) 3a pasnen.
Kaxnprit KU orieHnBaeTcs onpeneneHHbIM KOJIMYECTBOM OaJIJIOB, KOTOPBIE CKIIABIBAIOTCS U3 CYMMBI
0ayIoB 3a TEKYLIUIl KOHTPOJb M aKTUBHYIO PabOTy CTYJEHTOB Ha CEMHHApCKHUX 3aHATHAX. Kpome
TOTO, CTYACHT JOJKEH MPEAbSABUTH YCIEIIHO BBIOIHEHHBIE JOMAIIHKE 3aJaHus1. KOHTpOIbHBIN UTOT
3a pa3zell BBICTABIISIETCS TOJIBKO B TOM CIIydae, €ClM KaXK/Ibli TEKYLIUNA KOHTPOJIb, YYUTHIBAIOLIUNCS B
KU, BrinonHeH ycnemnHo 6onee yem Ha 60%.

Crynentsl, He nonyuuBmme KW unm nabpasimme menee 60% 3a KOHTpOJIbHBIE pabOThI WM
TECThI, IEPEMUCHIBAIOT UM BBINOIHSIOT JIOMOJHUTENIBHBIC 33/IaHKsI [0 MaTepuaiaM JaHHBIX pa3/iesioB
Ha 3a4€THOM Hexele.

d) [IpomexxyTouHas aTTecTarus
DopmMoil TPOMEKYTOUHOM aTTECTAIIMHU 110 JAHHOW TUCIUIUIMHE SBJISIETCA SK3aMEH.

¢) DKk3amMeH

[enpto SK3aMeHa SIBISETCA MPOBEPKAa 3HAHUW W YMEHHMM CTYJEHTOB IO JTaHHOMY KYpCy.
DK3aMeH TMPOBOJIUTCS TO OwieTaMm, YTBEPKICHHBIMH Ha Kadeape. DK3aMEHAIMOHHBIE OWIIETHI
coepaT TEOPETHUYECKHE BOMPOCHI MO pasfenamM uuTaeMoro kypca. C sK3aMeHAIlMOHHBIMHU
BOIIPOCAMH CTYJIEHTHI 3HAKOMSATCS 3apaHee.

B cooTBeTcTBHM C TpeOOBaHUSIMH KPEAUTHO-MOYJILHON CHCTEMBI JOMYCK K 9K3aMEHY CTYJACHT
MOJTy4aeT TOJBKO MPH BBITIOJHEHUHN CICAYIOIMNX YCIOBUMA:

* KQXIbIA TEKYITUH KOHTPOJIb, yunuThiBatomuiics B KU, BeimosnHen 6osee yeM Ha 60%.

* 00111251 CyMMa 0aJIIoB 32 aTTECTAIMIO pa3/ieloB Oomblie uiau paBHo 30.

11. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE



Opranu3zanus npenoaaBaHus Kypca

1. TeopeTnueckoe npernoiaBaHue Kypcea (JIeKIUH)

2. [IpoBenenue NpakTUYECKUX (CEMUHAPCKUX) 3aHATHI
3. KoHTposb caMoCTOsATENbHON pabOThI CTYAEHTOB

4. KoHcynpTalMs K SK3aMEHY

5. Texyuiuii 1 UTOTOBBIN KOHTPOJIb

a. KontposnbHble paboTh

b. Tectsl

c. Kontpons no utoram

d. IlpomexxyTouHas arTecTanus

e. DK3aMeH

1. Teopetrueckoe npemnoaBaHue Kypca (JIEKIIHH)

TeopeTrnueckoe npernojaBaHue COOTBETCTBYIOIIEH YAaCTH Kypca JUCUUIUIMHBI MIPOBOAMUTCS Ha
JEKIUSAX, YATAEMBIX IO IMPOTpaMMe JaHHOTO Kypca B COOTBETCTBUU C KalleHIApHBIM IUTaHOM. Jlekiuu
YUTAIOTCSI B COOTBETCTBUU C YYE€OHBIM pacmucaHueM. JIeKIMOHHBIH MaTepuan Oaszupyercs Ha
OCHOBHOW TUTepatype, npeasiaraeMoi JJis JaHHOTO Kypca.

JlJiss TOTIOTHUTETHHOTO KOMITJICKTOBAHMSI JIEKIIMOHHOTO MaTepHalia MOKHO BOCIIOJIb30BAThCS
y4eOHBIMH  TOCOOMSAMH, pa3pabOTaHHBIMU W U3JAaHHBIMH  COTPYJIHUKAMH Ka(enphl, WIH
PEKOMEH/IOBAaHHOM JIMTEPATYPOH TI0 COOTBETCTBYIOIMIEH YacTH Kypca. PeKOMEHIOBaHHYO JTUTEPATYPy
MOXHO B34Th B Oubimorexke HUAY MUDY.

2. [IpoBenenue NpakTUYECKUX (CEMUHAPCKUX) 3aHATHI

[lapaniensHo € MpenojJaBaHWEM TEOPETHYECKOro MaTepuana MPOBOAATCA MPAKTUYECKHE
3aHaTUA (ceMuHaphl). CeMUHAphl MPOBOJSATCS B COOTBETCTBUM C Y4eOHBIM pacmucaHueM. KoHTpounb
MOCEIICHUS] CEMUHAPCKUX 3aHATHM CTYJ€HTaMU JOJIKEH OCYLIECTBISATHCS Ha KAXKIOM 3aHATHUH.

Kontpoisip TekyIieil ycreBaeMoCTH CTYJIEHTOB OCYIIECTBIISIETCS MPENoAaBaTeIeM, BEIyIIHUM
3aHATHUS IO CJICTYIOITUM TTOKA3aTelIsIM:

* MOCENIAEMOCTh IPAKTUICCKUX 3aHATHIA;

* aKTUBHas paboTa CTYJACHTOB HA 3aHATHUSAX;

* pe3yJIbTaThl TECTOB U KOHTPOJIbHBIX PaboT;

* BBITIOJIHEHHUE JIOMAIIIHUX PadoT.

3. KoHTposb caMOCTOSATENbHON pabOTHI CTYACHTOB

KoHTposb caMocTosATeTbHON PabOTHI CTYJCHTOB OCYIIECTBIISIETCSI IEPUOANUECKH, KETIATEIbHO,
Ha KaXJIOM CEMHHape IMyTeM IPOBEPKH JOMAIIHETO 3aJaHusi M WHTCPAKTUBHOH pabOTBI B XOje
3aHSTHS.

Kontponbs camoctosTensHON pPabOThl CTYIEHTOB SBISIETCS HEOOXOAMMBIM KOMITOHEHTOM
MOJIHOIIEHHOT'O TIPET0IaBaHusl JaHHOTO Kypca.

4. KoHCynbTallUU K 3K3aMEHY
KoHcynpTanum K sK3aMeHy IPOBOJAATCSA B COOTBETCTBUHU € pacnucaHueM. Bonpocs! k 3Kk3aMeHy

cOOOMIAI0TCS CTYACHTAM 3apaHee.

5. Tekymui ¥ UTOrOBBIN KOHTPOJIb



WroroBast olieHKa 3a CEMECTp BBICTABISIETCA B KOHIIE CEMECTpa MO KPEAUTHO-MOAYJIbHOU
cucteMe. MakCHMalIbHBIM WTOTOBBIM Oail B maHHOM cucTeMe cocTaBiiteT 100 OamnoB. MTorosblii
PEUTHHT omnpe/eNsieTcss CYMMHUPOBaHUEM 0alsIoB HAOpaHHBIX B KOHIIE CeMecTpa 3a 3K3aMeH U 0aJlioB,
HaOpaHHBIX B TEYCHHE CEMECTPa IMPHU BBIMOJHEHUHU 33JlaHUN B paMKaX TEKYIIETO U MPOMEXYTOUYHOTO
KOHTPOJIA.

3a ceMecTp CTYJIEeHT MOXET MOJIyduTh He Oosiee 50 OayioB 3a aTTecTalUiO Pas3eioB M HE
6onee 50 6amIoB 3a DK3aMEH.

bannel 3a arrecranuio pasfenoB YYHTHIBAIOT Oaiiibl, HAOpaHHBIE 3a KOHTPOJBHBIE PalOTHI,
TECTHI, 32 aKTUBHYIO pa0OTy Ha cCeMUHApax3a U JOMAIIHHUE 3a/1aHusl.

JIist KOHTPOJISI 3HAHUK U OLICHKM YCBOCHHMSI MAaTEpHAJIOB MO pasjesiaM JaHHOW HCUUILTAHBI
MPenoiaBaTelib UCIOIb3YET MaTEpPHAaJIbl B BUJI€ KOHTPOJIbHBIX padOT, TECTOB U JOMAIIIHUX 33JIJaHUN.

a) KontponbsHbie paboThl

JUig TeKyIero KOHTPOJs YCBOCHUS MaTepuania CTyIASHTaMU MpU M3YyYEHUH Kypca B TEUEHHE
ceMecTpa Ha NMPaKTUYECKUX 3aHITUAX (CeMHUHApax) MPOBOAATCS KOHTPOJIbHBIE paOOTHI.

KonTtponbHast paboTta mpoBOAWUTCS MHCBMEHHO BO BpeMs ayJUTOpHOro 3aHsATus. B
KOHTPOJIbHOM paboTe MOXET HCIOJIb30BaThCsl Kak 3akphlTas (opma, mperycMaTpuBarolias BbIOOp
MIPAaBUIBLHOTO OTBETA M3 HECKOJIBKUX NPUBEICHHBIX, TaK W OTKphITas (opma, mpeaycMaTpuBaromas
CBOOO/THBIN OTBET.

[Tpu oTkpwITON (opMe HEOOXOIUMO TPEAOCTABHTH pelIeHne 3anaud. llonmHoe mpaBHIBLHOE
pelIeHre 3a1a4 B KOHTPOJIbHOU paboTe TOJIKHO BKJIFOYATh 3aKOHBI M (POPMYJIbI, IPUMEHEHUE KOTOPBIX
HEOOXOIUMO W JOCTaTOYHO JMJIsi pELIeHUs IOCTaBICHHOM  3ajJadyd, a TakkKe MaTeMaTHuecKue
Mpeo0pa3oBaHus, PacyeThl C YUCIEHHBIM OTBETOM M, MPH HEOOXOIMMOCTH, PUCYHOK, MOSICHSIOIIMIMA
pemienue. [lpu BbIIONHEHWU 3aJaHUIl 3HAYEHHE MCKOMOM BEJIMYUHBI CIEAYET BBIPA3UTh B TEX
eANHUIAaX (PU3NYECKUX BEJIMYMH, KOTOPbIE YKa3aHbl B YCIOBHH 3a/laHusi. Eciou Takoro yka3zaHus HeT,
TO 3HAYCHME BEJIMYUHBI CleAyeT 3amucaTth B MexayHaponHoi cucteme eaunun (CH). Ilpu
BBIYMCIICHUM pa3peIIaeTcsl UCIO0Ib30BaTh HENIPOTPAMMUPYEMBIN KaIbKYJIATOP.

BapuaHT KOHTpOJBHOW pPAa0OTHI OLEHUBAETCS MO peUTUHroBod cucreme. CryneHTam,
HaOpaBmuM MeHee 60% 6auIoB, HEOOXOAMMO BHITIOJTHUTH KOHTPOJIBHYIO pa0oTy eIlle pa3 Ha 3a4eTHOM
HeJene.

b) Tecr

[lesb TECTOB SIBIISICTCSI TEKYIIMI KOHTPOJIb YCBOCHHUS MaTepHalia CTYJICHTAMHU NPU U3YYCHUHU
Kypca.

TecTpl MPOBOAUTCS MUCBMEHHO BO BpeMsl MPAKTHUECKHUX 3aHATHA. B TecTte MoxkeT OBITh
WCIIONIb30BaHA KaK 3akpeiTasg (opMa, MpeaycMaTpUBamoIias BbIOOp NPABHILHOTO OTBETa U3
HECKOJIbKUX TPUBEICHHBIX, TaK M OTKpHITas (Gopma, mpeaycMarpuBaromas cBoOOAHBINH oTBeT. Tect
OIICHUBACTCS TI0 peUTHHTOBOH cucteme. CryneHram, HaOpaBmmM MeHee 60% OayioB, HEOOXOIUMO
BBITIOJIHUTH TECT €lIe pa3 B TEUYCHUE CEMECTpa MM Ha 3a4eTHOU HeJere.

c¢) KouTtpons no uroram

PesynbTar arrectanuu paszzaenos ocyectsisiercss nmyrem Konrpons Uroros (KW) 3a pasnen.
Kaxnpiit KW oneHnBaercsi onpeeIeHHbIM KOJIMYECTBOM 0allioB, KOTOPBIE CKIIAABIBAIOTCS U3 CYMMBI
0ayuI0B 32 TEKYIIMH KOHTPOJb U AKTUBHYIO pabOTy CTyJIEHTOB Ha CEMHUHApCKuX 3aHATUSAX. Kpome
TOr'0, CTYZEHT JO0JKEH NPEABIBUTH YCIICHIHO BBIIIOJIHEHHBIE IOMAIIHKE 3a1aHus. KOHTPOIbHBIN UTOT



3a pa3ziell BBICTaBIIAETCS TOJIBKO B TOM Cllydyae, €CM KaKIbIH TeKYUIH KOHTPOJIb, YUYUTHIBAIOIIUICS B
KU, BrimonHeH ycnemnHo 6onee yem Ha 60%.

Crynentsl, He nonxyuyuBmre KU unu naOpasmume meHee 60% 3a KOHTpPOJIbHBIE pabOThl MM
TECTBHI, MIEPETUCHIBAIOT WM BBIMTOIHSIOT JOTIOTHUATENBHBIC 3a/IaHMsI TI0 MaTepraliaM JaHHBIX Pa3/IeioB
Ha 3a4eTHOU HEJNele.

d) [TpomexxyTouHas aTTecTarus
dopmoii MPOMEKYTOUHOM aTTECTAIMH 0 JTAHHOM TUCIMIUIMHE SBJISICTCS 9K3aMCH.

e) DKk3ameH

[enpto sK3aMeHa SIBISETCA MPOBEPKAa 3HAHUW W YMEHHMM CTYACHTOB IO JIaHHOMY KYpCY.
DK3aMeH MPOBOTUTCS IO OwieraM, YTBEPXKICHHBIM Ha Kadeape. OK3aMCHAIIMOHHBIC OHIICTHI
colepXaT TEOPETHYECKHUE BOMPOCHI MO pasfenamM uuTaeMoro kypca. C dK3aMeHAIMOHHBIMHU
BOIIPOCAMU CTYACHTHI 3HAKOMSITCS 3apaHee.

B cootBercTBUU ¢ TpeOOBAaHUSIMU KPEAUTHO-MOYJIBLHONW CUCTEMBI IOMYCK K 9K3aMEHY CTYJEHT
MOJTy4aeT TOJIBKO MPH BBHIOJIHEHUH CIEAYIONINX YCIOBUM:

* KKl TEKYIIUNA KOHTPOJb, yunThiBaromuiica B KU, BeimonHeHn 6onee yem Ha 60%.

* 00111251 CyMMa 0aJIIOB 32 aTTECTAINIO pa3/ie]oB OobIie uiau paBHo 30.
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