degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Craructuyeckas pusnka
10 HANPABJICHHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA
NpoduJIb MOATOTOBKH: MaremaTrndeckoe MOICIUPOBAHNE U KOMITBIOTEPHbBIE TEXHOJIOTUH

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
kadenpa teopernueckoi puznku um. JI.J1. Jlannay

Kypc: 4

KBau(pukanus: GakanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTauuu: 7 (oceHHuil) - JuddepenuupoBannslii 3a4et

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[Iporpammy cocTaBuiu:

A.B. MuxeeHkoB, a-p ¢usz.-mar. Hayk, JOLEHT 1o Kadenpe, mpodeccop
E.B. Cypogries, kau. (hu3.-Mart. HayK, JOIEHT

N 4. Tlonmumiyk, a-p ¢hus.-mar. Hayk, npodeccop, mpodeccop

A.M. benemyk, kaHa. ¢pu3.-MaT. HayK, JIOICHT, JIOIICHT

A.A. TlyxoB, a-p ¢us.-mar. Hayk, npodeccop, nmpodeccop

[Iporpamma obcyxieHa Ha 3acefanun kadenpsl Teoperudeckoi puszuku um. JI.JI. Jlannay 22.01.2024



AHHOTANMA
B Hactosimiee Bpemsi METOJbI CTAaTUCTHUECKOW (DM3MKE aKTUBHO HCIOJIB3YIOTCS B Pa3IMYHBIX 00J7acTsX
ecrectBo3HaHUsA. K 3TUM 00nacTsM OTHOCSITCS, B TEPBYIO odepenb, pusuka u xumuss. OJHAKO MHOTHE
HAy4HbIE JOCTHXKCHUSI B OMOJOTMM U MEIUIIMHE TaKXKe HCIONb3YIOT 0a30BbIe MPUHIIMITEI CTATHCTUYECKOM
¢m3uku. BaXHOCTh U3yYeHHS OTOTO TpeaMeTa CBs3aHa TaKXKe C TEM, YTO MHOTHE TIOJOXKCHHUS
CTaTHCTUYECKOTO MOIX0/1a K UCCIIEIOBAHUIO PA3IMYHbIX SABJICHUH HUCTIOIB3YIOTCS COBPEMEHHON SKOHOMUKON U
COIIMOJIOTHEH.

VYCII0BHO KypC MOXKHO pa3feiuTh Ha JIBE YacTH.

B mepBoii yacTu M3nararTCs OCHOBBI TEPMOAMHAMUKU M cTaTHCTH4ecKOW (usuku. [Ipu sTOoM H3noxenue
OCHOBAHO Ha METOJIE PA3IUYHBIX CTATHCTUYECKUX aHcaMOiel. DTO MO3BOJSAET €IMHBIM 00pa3oM ONUCHIBATH
PaBHOBECHBIE CBOWCTBA Pa3IMYHBIX (PU3UUYECKUX CHCTEM KaK B TEPMOIMHAMHUYECKOM Ipefeiie (0ecKoHeuHbIe
CHCTEMbI), TaK U (UIyKTyalluM B HUX. B KadecTBe WUIIOCTPAIIMM METOJa HUCIOJIB3YIOTCS Pa3IMYHbIC MOIEIH
MHOTOYAaCTHYHBIX CUCTEM, B KOTOPBIX YaCTULBI HE B3aUMOACHUCTBYIOT MEKAY COOOH.

Bo Bropoii wactu Kypca uccieayloTcs (U3MYecKue CHUCTEMbI, B KOTOPBHIX B3aMMOJACHCTBHEM NpeHeOpeyb
Henb3s. OCHOBHOM LIENIbI0 9TOM 4acTH Kypca sIBJISETCS U3JI0KEHUE METOJ0B, KOTOpbIE IIO3BOJISIIOT CBECTH
3aJayy K aHcamOmi0 HEeB3aMMOACHCTBYIOLIMX KBa3H4YacTHL ((DOHOHBI B KpHCTaulaX M ClIa0OHEHAeaIbHOM
cBepxTekyueM bose-rase, menessie Bo30yxaenns B @epmu-raze ¢ nputsokenuem). (IIpu 3ToMm, cyiiecTBeHHO
WCHOJIB3YIOTCS 3HAHMS, TIOITY4YECHHBIE CTYJCHTaMHU B Kypcax TEOPHUHU MO U KBAHTOBOM MEXaHUKH. )

Hapsny ¢ 3TM, Ha 0CHOBE OOIIMX MPUHLMIIOB, U3y4YaeMBIX B IIEPBOM YaCTH Kypca, U3j1araeTcs COBpeMEHHBIN
MOJIXO/ K WCCIIE/IOBAHUIO0 KPUTHUYECKUX SBIICHHWH, OCHOBaHHBIN Ha (yHKnuoHane ['mH3Oypra-Jlanmay. Beuay
MPUKIIAAHOTO 3HAYCHUS JUIsI COBPEMEHHON (pr3MuecKkoi XMMUU U OMOJIOTMHU YacTh JIEKIIMOHHOTO Marepuaia u
CEMMHAPCKUX 3aHATUH MOCBAIIEHA U3YYEHHUIO CTATUCTUYECKUX U TEPMOINHAMUUYECKUX CBOICTB UIEAJIbHBIX U
HEUJICaNbHBIX PACTBOPOB.

1. leau u 3apauu

eap AUCUMNIMHBI

- JIaThb CTYJCHTaM 3HaHUs, HEOOXOJAUMBIC JIsi OTMCAHUS Pa3IMYHBIX (PH3MUECKUX SBICHHN B OOJIACTH
MIPWIOKEHUH KaK KJIIACCHUYECKOW, TaK M KBAHTOBOW CTaTHCTUYECKOW (DM3WKH, U METOIbI MTOCTPOSHUS
COOTBETCTBYIOLIMX MaTeMaTH4eCcKux Mojeneld. [lokazaTh COOTBETCTBHE CHCTEMBI IOCTYIIATOB,
TTOJIOKEHHBIX B OCHOBY CTAaTUCTHUYECKOUN (DM3HMKH, CYNIECTBYIOIINM AKCIIEPUMEHTAILHBIM JaHHBIM, YTO
MO3BOJISIET CYUTATH TEOPHUIO JJOCTOBEPHOU B 00JIACTH €€ MPUMEHUMOCTH. J]aTh HaBBIKH, TO3BOJISIOIINE
MOHATh aJ€KBaTHOCTh TEOPETHYECKOM MOJIENN COOTBETCTBYIOMIEMY (DHM3MUECKOMY SIBICHUIO U
OTIPEJICIIUTE TIPeIeibl €€ MPUMEHUMOCTH.

3agaum AUCHUILUIMHBI
- U3y4YeHHE MaTeMaTHUECKOTO anmnapara Kak KIacCHYeCKOH, TaK U KBAHTOBOW CTaTHCTHUYECKOH (PU3MKY;
- U3y4YeHUE METOJIOB PELICHU 3a1a4 KaK KJIaCCHUECKOM, TaKk U KBAHTOBOM CTaTUCTUUECKON (PU3MKH;

- HU3Y4YCHUC MCTOAOB ONHNCAHUA MAKPOCKOIMMYECKHUX CHUCTEM 4YaCTUL W UX TCPMOIUHAMUYCCKUX
CBOI\/’ICTB, B TOM 4YHCJIC CUCTECM, B3aHMOI[efICTBy1—OH.IHX C BHCIIIHUMM I1O0JISIMU

- OBJIaJICHHE CTYIEHTaMH METOAOB KJIACCUYECKON 1 KBAHTOBOW CTAaTUCTHUYECKON (DU3UKHU IJIs1 OTIMCAHUS
CBOMCTB Pa3IMYHbIX KOHKPETHBIX (PU3MUECKUX CUCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH

MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
IIPOrpaMMHBIE CPEICTBA IIPU PEIICHUM 330a4  |MaTeMaTUYeCKUEe METOIbl U IPUKIAJHOE IPOrpaMMHOE
npodeccuoHaIbHON IesTeNbHOCTH, coOmoast  |o0ecrieueHre  Juisi  PEHIeHWs  HAay4yHbIX  33ja4 B
TpeboBanua HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaNBHON 00IacTH




OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3.1 3Haer ocHOBHbIE NpaBuiIa O0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HayYHO-TEXHUUYECKOM TOKyMEHTAaluH, B TOM
YHUCcle C HCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIAT obecneyenust

Hay4HbIC U (MJTM) TEXHUYECKHE OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS

(TeXHOJIOTHYECKIE, UHHOBAIL[IOHHBIC) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOECKTOB)

(myOnmKanmu, MpOEKThI) OIIK-3.3 Bnazneer MeTogaMu BU3YalbHOTO U IpauuecKoro
IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH)
JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKaIMi

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0
KOJUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHaju3a [OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCIICZIOBAHMsI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HMCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKalUK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynberare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- TOCTyNaThl U NMPHUHIMIBI KaK KIACCHYECKOM, TaK W KBAaHTOBOM CTATHCTUYECKOH (M3MKH, METOJbI
ONMMCAHMSI MAaKpPOCKOINMYECKHUX CHCTEM YacTHUI[ pPA3IMYHOM TMPHUPOABI, a TaKXKE MOCTYJIaThl
TEPMOJIMHAMUKY;
- OCHOBHBIE YPaBHEHHUS TEPMOJNHAMUKH U CBOMCTBA TEPMOAMHAMHYECKUX ITOTEHIIHAJIOB;
- OCHOBHBIE METO/IbI MAaTeMaTH4eCKOro ammapara CHCTEeM MHOTHX 4YacTull, (OpMalu3M YHCel
3aroJHeHns (METO/] BTOPUYHOTO KBAHTOBAHUS ), allllapaT CTATUCTUYECKOTO YCPEAHEHUS ONEpaTopoB;
- OCHOBHBIE METOJIbI PEIICHHUS 3a/1ad KaK KIACCHUYECKOM, TaK M KBAHTOBOW CTATUCTHYECKOW (U3HKH,
BKJIFOYAs aHAJIN3 TEPMOAMHAMHUYECKUX CBOMCTB U MOBEACHHS MaKPOCKOIIMYECKUX CUCTEM BO BHEIIHHUX
HOJISIX;
- METOJBI U CTIOCOOBI OMHUCAHUS KOHIEHCUPOBAHHOTO COCTOSIHUS BEIIECTBA,;
- METO[bl ONUCAHUS HU3KOTEMIIEPATYPHBIX CBOMCTB CHJIbHOB3aUMOIEHCTBYIOIIUX CUCTEM.
YMETb:
- TIOJIB30BAThCS aIlNapaTroM sIKOOMaHOB B MPUJIOKEHUH K TEPMOIMHAMUKE;
- TIOJIB30BAaThCS allapaToM TEOPUH BEPOSITHOCTEH;
- TIOJIB30BAThHCS AIlIapaToOM BEPOSITHOCTHBIX (DYHKIUH pactpeeneHus;
- pelaTrs TEpMOJUHAMHUYECKHUE 337a4 C YUETOM BHEIIHUX MOJIEH;
- peuiarh 3aa4y O NOBEJCHUH MaKPOCKOIINYECKUX CUCTEM B 33JaHHOM BHEIIIHEM I10JIE;
- TPUMEHSTHh METOJ TEOPHH CPEAHETO MO IS PeIeHns 3a7a4 o (a30BhIX NepexoJax BTOPOro poaa;
- pemiars 3a1a4¥ po (GIIyKTyalnu TEPMOANHAMUYIECKUX BEJTMYMH MAKPOCKOITMYECKUX CHCTEM;
- pemath 3aa4u Opo (GayKTyauu napaMerpa nopsaKa CUIbHOB3aUMOACHCTBYIONINX CHCTEM.
BJIaJIETh:

- OCHOBHBIMH METOJAMH MATEMATUYCCKOI'0 allrapara Kak KHaCCI/I‘IeCKOI\/'I, TaK U KBaHTOBOH
CTaTUCTUYCCKOM (1)I/ISI/IKI/I,

- HaBbIKaMH TCOPCTUYCCKOIO aHajiM3a pCaJIbHbIX 3aJlad, CBsA3aHHBIX KaK CO CBOMCTBAMH
MaKpOCKOIMMYCCKUX CUCTCM pa3J'IPI‘lHOI>i NpupoAbl, TaKk U C UX TCPMOANMHAMUYICCKUMU CBOMCTBaMU.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 bo3ze-ras 2 2 2
2 Undopmanronnas sHTponus 2 2 3
3 Kanonnyeckuii ancamo:i1p 4 4 2
4 Krnaccuueckuii (0071b1IMaHOBCKHIT) Ta3 2 2 2
5 MuKpOKaHOHUYECKHUI aHCcamMOIIb 2 2 2
6 [IpuHIMIBI TEPMOTUHAMUKHI 2 2 3
7 CBepx1npoBOIUMOCTh 2 2 2
8 CBepXTeKy4ecTh 2 2 3
9 @da3oBbIC MEPEXOJIBI 2 2 2
10 |Pa3zosrie mepexoas! II poxga 4 4 3
11 ®epmu-ras 2 2 2
12 deppoarHeTusm 2 2 2
13 @nyKTyaluu mapameTpa nopsaka 2 2 2
Hroro yacos 30 30 30
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cewmectp: 7 (Ocennuii)
1. bose-ras

Uneanvupiii  603e-Ta3. boze-koHaeHcalysi, TETIOEMKOCTh, YypaBHEHHE COCTOSHHS 0o03e-rasa.
Konuenmus xBaznuactun. ®otons! U GOHOHBI. XUMHUYECKUN MOTEHINAN, IaBJICHUE U TEIIOEMKOCTb
YEPHOTO U3JIy4YEHUs U TBEPIOIO Teja.

2. UndopmannonHas SHTpOus

Undopmannonnas sutponust ['ud6ca. O 3aKkoHe BO3pacTaHus SHTPONHMU KaK HoTepe WHPOpMaLuu.
Teopema Hepucra. [IpencraBnenue uncen 3anoilHeHus. BropuuHoe kBaHTOBanue 003e- u (pepmu-
ra3a. 'aMWIBTOHHAHbI UICAJBHBIX Ta30B B IPEACTABICHUN YHCEI 3aII0JHEHUS.

3. Kanonunueckuii ancaMoOJIb

Pacnpenenenne ['mb0ca (kaHOHWYECKHWI aHCaMOlb). OKBHBAaJICHTHOCTh KAaHOHHYECKOTO U
MHUKPOKaHOHUYECKOTO pacIpeesieHnii B TepMOAMHAMUYECKOM mpenene. DiyKTyanusi SHEpruu B
ancam6iie ['n66ca. Crarucrudeckas cymma. OcHoBHas (hOpMYyJa CTATUCTHYECKON (DU3UKH.

4. Kimaccuueckuii (00IbIIMaHOBCKHIT) ra3

BospliMaHOBCKUH ra3, BEIYMCICHUE €TI0 TEPMOJUHAMUYECKUX BeIUUnH. MoHu3anus u aucconuanysi.
Bonbmioit kanonnueckuii ancamOib. Temneparypa BeIpOKIECHHS.

5. MuKpoKaHOHUYECKHIA aHCaMOITb




Makpockonuyeckue cucteMmbl. CpenHue 3HaueHUs. Oproaudeckas rumnore3a. CraTuctuyeckas
HE3aBUCUMOCTb U 3aKOH OoJbIIMX uucesl. TepMonmHamuueckuid mpeaen. Yucino cocTosHHIA,
IUIOTHOCTH 4ncia coctosHui. Craructuueckas sHTponus bosbivana. dyHKuus pacnpeneseHus U
MaTpula II0THOCTH. YpaBHeHue JInyBusuis.

6. IIpuHIMIIBI TEPMOIUHAMUKH

3aMKHYTBIE CHCTEMBI. TepMOAMHAMHUYECKHE BeJIMYMHBI. Temmeparypa. TepMoanHaMHuYecKoe
paBHOBecue. OHTponus. HepaBHoBecHass dHTponMss M BTOpPOM 3aKOH TEPMOJUHAMUKH.
TepMoguHaMU4ECKHE TOXKIECTBA M HEPABEHCTBA. [IpHHINIT MUHMMAJIBHOCTH TEPMOAVMHAMHYECKUX
noreHuuanoB. TepMoOMHAMHUYECKUE IIOTEHIMAdbl B MAarHuTHOM Ioje. TepMoauHamuyeckue
¢uykryaunu. [puanun boneimana.

7. CBepX1IpOBOIUMOCTh

Mukpockonudeckasi TEOpHUs CBEpXIPOBOIMMOCTU HeuaeanbHoro pepmu-rasza. ['amunsronnan bBKILI.
HeycroitunBocte Kymnepa. Oueprerudeckass mens. TepMoaMHAMHMKa CBEPXIPOBOIHWKA, CKadOK
teroeMkocTd. Teopust ['un30ypra-Jlannay. CBepxnpoBoisiuuii Tok. YpaBHeHue JIoHT0HOB. D dexT
Meiiccuepa. CeepxnpoBogauku | u Il poga. Buxpu AGpukocoBa. BepxHee U HMKHEe KPUTHUECKHE
MarHuTHbIE 1015, KBaHTOBaHME MarHuTHOTO MoTOKA. DddekT J[Ko3edcona.

8. CBepxTeKy4ecTb

Mukpockonudeckas TEOpHsl  CBEpPXTEKy4decTH HeugeaJbHOro ©Ooze-raza. IIpeobpaszoBanue
Boromo6oBa. DnementapHsie Bo30OyxeHus. Kpurepuii ceepxrekydectu Jlanmaay.

9. ®a3oBbIe MEPEXOBI

VYcnosust paBHOBecus (pa3. Xumuueckoe paBHoBecwe. @opmyna Caxa. dazobie mepexonbl | u 11
poxna. 3menenne cummerpuu (asbl. [lapamerp nopsaxa.

10. ®azossle nepexoas! 11 poxa

Teopus ¢azosbix nepexonos Il poxa (Teopus «cpenHero mojs») B IPUMEHEHUH K (eppOMarHeTHKy
CBEPXIIPOBOJIHUKY.

11. ®epmu-rasz

Uneaneupiii  depmu-ra3. XUMHUYECKUH TOTEHIUMAN, JaBJICHWE M TEIUIOEMKOCTh O3JIEKTPOHOB B
metaie. [lapamaraerusm [laynu. Jluamarnerusm Jlannay. Oddexr ne ['aaza-san Anbdena.

12. ®eppoarneTnsm

Muxkpockonudeckass Teopus (¢eppoMarHeTusMa B TNPUONMKEHUH CaMOCOITIACOBAHHOTOT —IIOJIA.
Iamunbronunan [eizenbepra. Marnonsl. 3akoH broxa.

13. OnykTyanuu napameTpa nopsaka

OnykTyaquu napaMerpa MOopsAKa W KOppelsiIuoHHas [uHa. DIyKTyannoHHas TEIIOEMKOCTb.
Kpurepuii npuMeHHIMOCTH TEOPUHU «CpeaHero mois». MacmrabHas HHBapHaHTHOCTh. Kputnueckue
WHJEKCHI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

CranpapTHas ayaAuTOpHsl, XKeJaTeabHO, C MYIbTUMEIUHHBIM IPOEKTOPOM.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI



OcHoBHas nuTeparypa
1. Teopernueckas usuka [Tekcr] : B 10 T. T. 5, U. 1 : Cratuctuueckas pusuka : yued. mocobue ajis
yu-toB / JI. JI. Jlanmay, E. M. JIucdmm ; nox pen. JI. I1. ITuraeBckoro .— 5-e u3j., crepeotuin. — M. :
®uzmarnut, 2001, 2002, 2005, 2010 — 616 c.
2. Jlekumu 1o craructrueckor ¢pusuke [Tekcer] : yuebd. mocodbue ains By30B / JI. A. Makcumos, A. B.
Muxeenxkos, U. . [Tonmumyk ; M-Bo oOpa3oBanus u Hayku PO, Mock. ¢pu3.-TexH. uH-T (roc. yH-T .—
M. : MOTH, 2011 .— 328 c.
1. Jlanmay, JI. JI. Teopetnueckas pusuka [Texct]. B 10 T. T. 9. Y. 2. Craructuueckas ¢pusuka. Teopus
KOHJICHCUPOBAaHHOTO COCTOSIHUS : yue0. mocobue s By3oB / JI. 1. Jlaumay, E. M. Jluduu. - M. :
®uzmatiut, 2000-2005. - 496 c.

JomnonHutenbpHas auTeparypa

1. 3amaun o Teopernueckoit pusuke [Tekcr] : yued. mocodue mus ByzoB / HO. M. benoycos, C. H.
Bypmuctpos, A. U. TepuoB .— Jlonronpynnsriii : Uaremnext, 2013 .— 584 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeIbHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[Iporpammoii He IPeyCMOTPEHO.
9. Metonu4yeckne yKkazaHus JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

WunuBunyanbsHas pabota MpeanosiaraéT caMOCTOSTEIbHOE BBIIOJHEHUE CTYJCHTOM ONpPEIeICHHOTO B
«3amanum» Habopa YINpaKHEHHH M 33/1a4 B COOTBETCTBUHM C TEMAaTHUKOH CEMHHApCKuX 3aHsaTuid. [Ipu
HEOOXOAMMOCTH CTYAEHT TMOJy4aeT KOHCYJIbTAllMI0 MO BBINOJHEHUIO OTIEJNBHBIX 3agad Y
MpEenojaBareisi BEIyLIEro 3aHSATHS KaKk BO BpeMsl HpPOBEICHHUS CEMHHAPCKUX 3aHATUH, TaK U BO
BHEYPOYHOE BpEeMs IO COIVIACOBAHHMIO C MperojaBaresieM. «3aJaHue» pas3/laeTcs BCEM CTYICHTaM B
BHJE Y4eOHO-METOINYECKOTO MaTepualia, COAEPIKALIETO MPOrpaMMy Kypca M YIpaKHEHHs, U 3aJa4H,
BKJIIOYCHHBIC B J[Ba JOMAIIHUX 33/aHHs. PyKOBOICTBO M KOHTpOJb 33 CaMOCTOSTEJIBbHOW paboToit
CTYICHTa OCyIIECTBIsIeTCs B ()OpMe UHANBHTYaJIbHBIX KOHCYIBTAIHHA.

BaxxHo no0uThCcA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN HM3YYEHUS! OTAENBbHBIX TEM HJIM BOIIPOCOB, CIEAyeT oOpamarbcs 3a KOHCYJAbTALUSIMH K
JIEKTOPY.

DK3aMeH MpOBOOUTCS B yCTHOW (popme. DK3aMeHAIMOHHBIE OHJIETHI MOTYT COIAEpPXaTh HapsIy C
TEOPETUYECKUMH BOIIPOCAMHM, TAaKXKe M THIOBBIE 3aqaund. Popma OmiieTa onpeaessercss JeKTOpoM U
3aBHCHUT OT JIEKIMOHHOTO TIOTOKA.

TpaauuumonHas ¢popma OuiieTa COAECPKUT 2 TEOPETHUYECKUX BONPOCA M ONHY TUIOBYIO 3aaady. OTBeT
CTyJleHTa orleHuBaeTcs 1o 10-0amubHoi mKae.

bunetsr Takke MOryT cOcTosTh M3 3 — 5 OTHOCHTEJIBHO MPOCTHIX BOIPOCOB M BOIpoOca (BOMPOCOB)
MOBBIIEHHONW CIOXHOCTU. [IpocThle BONPOCHI OLEHMBAIOT ypOBeHb 3HaHMH. CIIOXKHBIE BOIPOCHI
OLICHUBAIO YPOBEHb YMEHHI U HaBBIKOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kagenpa reopernueckort ¢puzuku um. JI.J1. Jlannay

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT
PaspaGorunkm:

A.B. MuxeeHkoB, a-p ¢uz.-mar. Hayk, JOLEHT 1o Kadeape, mpodeccop
E.B. Cyposries, kauj. (hu3.-Mart. HayK, JOIEHT

N 4. Tlonmumiyk, a-p ¢us.-mar. Hayk, npodeccop, mpodeccop

A.M. benemyk, kana. ¢pu3.-MaT. HayK, JIOIICHT, JIOIICHT

A.A. TlyxoB, a-p ¢us.-mar. Hayk, npodeccop, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CriocobeH ucrnonbp30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B
npodeccuoHaIbHON 00nacTu

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIAT
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myOnMKanum, MpoeKThI)

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTaluH, B TOM
YHUCcle C HCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudeCcKOro
MIpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CIOCOOBI apryMeHTaINH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICZIOBAHMsI CaMOCTOATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «Craructuueckas (1)I/ISI/IKa)> O6y‘laIOH_IPII>'IC$I JOJIKCH:

3HAThb:

- TOCTyJaThl U MPHUHIMIBI KaK KIACCHYECKOM, TaK W KBAaHTOBOM CTATHCTUYECKOH (M3HKH, METOJbI
ONMMCAHMSI MAaKpPOCKOIMYECKUX CHCTEM YacTHUI[ pPA3IMYHOM TMPHUPOABI, a TaKXKE MOCTYJIaThl

TCPMOJUHAMUKH,

- OCHOBHBIC YpaBHCHHA TCPMOJAUHAMUKU U CBOICTBA TCPMOANHAMUNYCCKUX MMOTCHIUAJIOB,

- OCHOBHBIE METOJbl MAaTEMAaTHYECKOTO armapara CUCTEeM MHOTHX 4YacTHIl, (popManu3M dHcel
3armoHeHns (METO/ BTOPUYHOTO KBAHTOBAHUS ), allllapaT CTATHCTUYECKOTO YCPEIHEHUS OMEPaTopoB;

- OCHOBHBIE METOJIBI PEIICHUS 3a/1a4 KaK KIIaCCUYECKOW, TaK M KBAHTOBOHM CTaTUCTHYECKOW (DU3WKH,
BKJIIOYAsl aHAIU3 TEPMOJUHAMUYECKUX CBOMCTB U MOBEJACHUSA MAaKPOCKOITMYECKUX CUCTEM BO BHEITHUX
MOJIAX;

METOJIBI ¥ CITIOCOOBI ONTUCAHUS KOHJICHCUPOBAHHOTO COCTOSHUS BEIIECTRA,;

- METOJbI OTICAHMS HU3KOTEMIIEPATYPHBIX CBOMCTB CHIIbHOB3aUMOICUCTBYIOIINX CUCTEM.

yMeThb:

- TIOJIB30BAThHCS aINapaToM sIKOOMaHOB B MPUJIOKEHUH K TEPMOIMHAMUKE;

- TIOJIB30BAaThCS allapaToM TEOPUH BEPOSITHOCTEH;

- TIOJIB30BAThHCS AIlIapaToOM BEPOSITHOCTHBIX (DYHKIUH pactpeeneHus;

- pelaTrs TEpMOJUHAMHUYECKHUE 33a4 C YUETOM BHEIIHUX MOJIEH;

- peuiarh 3aa4y O NOBEJCHUH MaKPOCKOIINYECKUX CUCTEM B 33JaHHOM BHEIIIHEM I10JIE;

- TPUMEHSTHh METOJ TEOPHH CPEAHETO MO IS PeIeHns 3aa4 o (a30BhIX NepexoJax BTOPOro poaa;
- pemiars 3a1a4¥ po (GIyKTyalnu TEPMOANHAMUYECKUX BEJTMYMH MAKPOCKOIIMYECKUX CHCTEM;

- pemath 3aa4d Opo (GIayKTyauu napaMerpa nopsiaKa CUIbHOB3aUMOACHCTBYIOIINX CHCTEM.



BJIAA€Th:

- OCHOBHBIMH METOJAMH MATEMATUYCCKOI'0 allrapara Kak KHaCCI/I‘IeCKOI\/'I, TaK W KBaHTOBOH
CTaTUCTUYCCKOM (1)I/ISI/IKI/I,

- HaBbIKaMH TCEOPCTUYCCKOIO aHajiiM3a pCaJIbHbIX 3aJady, CBsA3aHHBIX KaK CO CBOMCTBAMH
MaKpOCKOIMMYCCKUX CUCTCM pa3J'IPI‘lHOI>i Npupoabl, Tak U C UX TCPMOANHAMUYICCKUMU CBOMCTBaMU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

1. OmnpenenmuTh KOXPPHUIUESHT TEIUIOBOTO pacIIUpeHHs, 3a1aHHbli B nepemeHHbx (P,T), ¢ momombio
ypaBHEHUs BaH-Aep-Baanbca, 3anucanHoro Buje P=f(V/N,T).

2. CucreMa mpenacTaBiseT cOOOH siueHKU aJlcCOPOIMOHHBIN IEHTPOB. B Kaxmoil siueiike HaxomauTcs
MPOTOH JInOO 6e3 3MEeKTPoHa, [| ¢ dHeprueil paBHOU HYIMIO, JIUOO C OJHUM IEKTPOHOM, C MPOCKIHEH
cnvHa, paBHOU [11/2, u ¢ sHeprued paBHoi []. Onpenenuts 3aBUCUMOCTh DHTPOIHH CHCTEMBI S 01
nosiHo# sHepruu E.

3. OmpenenuTes HHU3KOTEMIIEPATYpPHOE TMOBEACHHE XWMHUYECKOTO MOTCHLIHATA M TEIIOEMKOCTH
OZIHOMEPHOTO YIBTPAPEISITUBUCTCKOTO 003€e-Tra3a

4. Paccmotpers u-v mpeoOpa3oBaHue bormo0oBa B TIpefene MIUHHBIX BOJH W BBIYUCIHTH
TEMIEPATYPHYIO TIOMPABKY K YHCITY HAJKOHJICHCATHBIX YJIBTPAPEISITUBUCTCKUX YaCTHUI] B JIByMEPHOM
HeuneansHoM bose-rase.

5. OHpG,I[eJ'II/ITB COMHOBEIA MArHUTHBIE MOMEHT U CIIMHOBYIKO MAruuTHYK BOCIIPUUMYNUBOCTDH
CBCPXIIPOBOJHUKA, MMOMEIIEHHOI0 BO BHEIIIHEE MarHuTHoe mnoje H.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. 3anumute kpuTepuil Jlannay cBepXTeKyuecTH KBAHTOBOM JKUIKOCTH CO CIIEKTPOM BO30YKIECHUH .
2. Jlns BOABI M3-110J KpaHa KPUTEPUN CBEPXTEKYyUECTH BBINOJIHEH, TOYEMY K€ OHA HE CBEpXTeKyda?

3. 3anuiuTe BBIPAKCHUC [JISI TaMUWJIBbTOHHMAHA CUCTCMbI TOXICCTBCHHBIX BBaHMOZ[efICTBYIOIL[HX
4JacTull B IPEACTABIICHNU BTOPUIHOI'O KBAHTOBAHUA JIL 0OIIBIIOr0 KAHOHUYECKOIO aHCAMOIIs .

4. 3anummte npeodpazoBaHusi boroio6oBa, CBA3BIBAIONIETO ONIEPATOPEl M U UX .C.
5. 3anumuTe BBIpa)KeHUE JIJIsl CKOPOCTH OOTOIFO00BCKOTO 3ByKa .
6. 3anumuTe BBIpaKEHUE JUIS CIIEKTPa BO30YKACHUN B ClIa0OHEU1ealibHOM BBIPOXKICHHOM 003e-rase.

7. Uto Gonbie: (hazoBas ckopocTh (GOHOHA B cnaboHen iealbHOM 003e-ra3e WK TUAPOJMHAMUYECKast
CKOPOCTh OOroIr000BCKOTO 3BYKa B HEM?

8. Kak 3aBHCHT OT KOHCTaHTBI B3aUMOJACHUCTBHUS  UYWCJIO HAJKOHJCHCATHBIX YAaCTUL TPH HYJIEBOH
Temiieparype?

9. Kak 3aBUCHT OT TeMnepaTypsl TEIJIOEMKOCTh CBEPXTEKy4el KUAKOCTH ?
10. Kak 3aBUCHT OT TeMIieparypbl IJIOTHOCTh HOPMAJIbHON KOMIIOHEHTBI CBEPXTEKy4el MKUAKOCTH?

Kpurepun onennBanus
4. Kputepun orieHuBaHUS
4a. Kputepun onieHnBaHMsI (OIIEHKA 32 paboOTy B ceMecTpe)

Onenka HaGpannble Gamibl

ommyHo (10)  6onee 90%

omn4HO (9) ot 80% 1o 90% BKIIIOUNTENHBHO

xopotio (8) ot 70% mo 80% BKIIOUYUTENHHO

xopotio (7) ot 60% mo 70% BKIIOUYUTENHHO

xopotio (6) ot 50% mo0 60% BKIIOUYUTENHHO
yaosnersopurensHo (5) ot 40% 1o 50% BKIHOUUTENIBHO
yaosinersopurensHo (4) ot 30% 1o 40% BKIHOUUTEIBHO
yaosnersopurensHo (3) ot 20% 1o 30% BKIHOUUTEIBHO

HeynoBieTBopuTenbHO (2) He momyuyena ynoBieTBOpUTEIbHAs OLEHKA B IEPUOJ 3a4ETHOM CECCHH.
Tpebyercst HONONHUTEIIBHOE TECTUPOBAHNE



CtynenTsl, mnoiayuyMBHmIME€ 3a paboTy B CceMecTpe K Hayally 3a4eTHOH Hexesle OIEHKY
«HeynoBieTBOpUTENbHO» (MeHee 20% ycBoeHus Marepuaia), WM HE clIaBliue o0a 3aaaHus,
CUMTAIOTCSI HE YCBOMBIIMMM MaTepHajl ¥ HE BBIIOJHUBIIUMH 3aJaHui Kypca, IOITOMYy K
nuQdepeHIIPyeMOMY 3a4€Ty HE TOITYCKaIOTCsl.

46. Kpurepun ouenuBanus (nuddepenunpyemoro 3adera)

Utorosas onenka Ha audhepeHInpyeMOM 3adeTe BHICTABISIETCS B COOTBETCTBUH CO CXEMOI:

Onenka bamner Kpurepun
Otnuano 10 10 6annos 3a auddepeHurpyemMblii 3a4eT U OLIEHKA 3a paboTy B ceMecTpe He HIKE 8.
9 6ainoB 3a nuddepenunpyemslii 3auet u 10 Gamios 3a paboTy B cemecTpe
9 9 6annos 3a nupdhepeHInpyeMblil 3a4eT U OLIeHKa 3a padoTy B CEMECTpEe He HUXKE 8.
8 8 0amnoB 3a nuddepeHIpyeMBblii 3a4€T U OLICHKa 3a padOTy B CEMECTpE He HIKE O.
7 6ainoB 3a guddepeHunpyemblii 3aueT u 6osee 8 6ayUIOB 3a paboOTy B cemMecTpe
Xopomo 7 7 6annos 3a auddepeHunpyeMblii 3a4eT U OLIEHKA 3a paboTy B ceMeCTpe He HIKE 5.
6 6ayoB 3a gudPepeHunpyemblil 3aueT u H6osiee 8§ 6ayUIOB 3a paboOTy B cemMecTpe
6 6 6amnoB 3a nuddepeHInpyeMblil 3a4eT U OLIeHKa 3a padoTy B CEMECTpe He HUXKE 5.
5 6aioB 3a guddepeHunpyemblil 3aueT u 6osee 7 6ayUI0B 3a paboOTy B cemMecTpe
5 5 6amnoB 3a nuddepeHupyeMBblii 3a4€T U OIICHKa 3a padOTy B CEMECTpe He HIDKE 3.
yaosieTrBoputenbHo 4 4 Gamna 3a nuddepeHIupyeMblid 3a4eT U OLEHKa 3a paboTy B ceMecTpe He
Huxe 3.
3 3 6amna 3a qudpdepeHnupyemMblil 3aUeT U OlIeHKa 3a paboTy B cemecTpe 3.
HEYJIOBJICTBOPUTEIBHO 2 2 Oana 3a muddepeHupyeMblii 3a4eT 1 OlleHKa 3a paboTy B cemecTpe 3.
1 1 6ann 3a quddepeHpyeMblii 3a4eT U OIIEHKa 3a paboTy B cemecTpe 3.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

CTyneHTsl, JomylieHHble K auddepeHpyeMomMy 3adeTy, OTBEYalOT Ha BOIPOCHI Ouiera, uMes
BO3MOXHOCTh Ha MOATOTOBKY He MeHee 1 uyaca. OTBeTHl NPEACTABISIIOTCS B MUCHBMEHHOM BHUE, IO
KOTOPBIM IPOBOJUTCS YCTHOE coOece10BaHHE.

OueHka 3a OTBET Ha OMJIET BBICTABISACTCSA B COOTBETCTBHU CO CIESIYIOUIMM KPUTSPUSIMU:

CTyIeHT, He OTBETHBILIMH NMPABUIBHO HU Ha OJIMH BOIIPOC, MOJYYaeT OLEHKY HEyAOBIETBOPUTEIHHO (1
wim 2)

CryneHT, OTBETUBIINN PAaBUIBHO

TONBKO Ha | BOMpOC, MONyYaeT OLEHKY «yHZOBIETBOpUTENbHO» (3 mnu 4 Oama), B 3aBUCUMOCTH OT
MOJTHOTHI IPAaBIJILHOTO OTBETA M OTBETOB HA APYTHE OMOIHUTEIILHBIC BOPOCHI;

Ha 2 BOMNpOCA, MOJy4YaeT OILEHKY «xopomo» (5, 6 unu 7 0aisioB), B 3aBUCUMOCTH OT MOTHOTHI
MPaBUIILHBIX OTBETOB U OTBETOB Ha JIPyTHe BOIIPOCHI;

Ha Bce 3 Bompoca, mosiydaer 8 0ajuioB («OTIMYHO») M BO3MOXKHOCTH OTBETa Ha JOIOJHUTEIIbHBIC
BOIIPOCHI TIOBBIIIEHHOHN CIOKHOCTH JUIS OJIyYeHHS OLEHKH «OTIMYHO» ¢ Oarutamu 9 nin 10.

Bo Bpems nposenenus auddepeHupyeMoro 3adera CTYISHTHI MOTYT IIOJIB30BAThCS IMPOTPaMMON
JUCUUIUTMHBI 1 COOpPHUKAMH JOMAIIHUX 3aJaHui. Y4eOHOH, yueOHO-METOAMYECKOH M CHpaBOYHON
JUTEpaTypol IOJB30BaThCA BO BpeMs IU(@epeHIpyeMoro 3adera, a He Jomyckaerca. Bo Bpems
Qg depeHpyeMoro 3aueTa J0HKHbI ObITh TAKKE BHIKIIIOUEHBI MOOUIIbHBIE TENe(OHBI.

Ilepen HauanoMm 3aueTHON HENENU CTYAEHThl IOJIY4aroT INEpEedYeHb BOIPOCOB, OTBETHI HAa KOTOPbHIE
HEoOX0AMMO 3HaTh Ui yCHeIHoW craun nuddepeHuupyeMoro 3adera. GopMyaIMpoOBKHM BOIPOCOB B
Onrerax CTyAEHTHI y3HAIOT BO BPEMs KOHCYJIBTALIUH.

CTy,I[eHTBI, NOJYyYUBIINUC HTOTOBYIO OLICHKY «OTIIMYHO» (10) U pCHIMBIIMC W 3allIUTUBHIUC 3aJa4n
MOBBIIICHHON CIIOKHOCTH JOMAIITHETO 3alaHusd, MOTYT IOJIYYUTh JONOJIHUTEIIbHBIC 3a9€THBIC CANHHNIIbL

0 Kypcy.



3. IlepeyeHb THMOBBIX KOHTPOJILHBIX 3aJaHUi, MCHOJb3YyeMbIX /Jisi OLEHKH 3HAHMIA,
YMeHUii, HABbIKOB

Honyck x auddepeHurpyeMomMy 3adeTy HPOBOAMTCA MpernojaBaTesieM [0 HToram paboThl
CTYJEHTa B CEMECTPE B CIIy4yae YCIEIIHOIO OCBOCHUS TUCLUIUIMHBL. B cilydae eciu CTyAeHT He
YCBOMJI ~ JTUCHUIUIMHY, U  pe3yibTaTbl ero  paboThl B  CEMECTpe  OKa3aluCh
HEY/IOBJIETBOPUTEIILHBIMHA, MPOBOJUTCA JOMOJHUTEIBHBIM OMPOC HA MPEAMET BBISIBICHUS
3HaHUU. J[OMOJHUTENBHBIN OIIPOC MPOBOAUTCS B BUJIE TECTOB, COACPKAHIE KOTOPHIX IMOJTHOCTHIO
COOTBETCTBYET COJIEP>KaHHIO TECTOBBIX OIIPOCOB CTYAECHTOB B TEUEHHUE CEMECTPA.

Ornenka ypoBHSI CTYIACHTOB JUIsl JOMycKa K auddepeHrmpyeMoMy 3a4eTy CKIAIbIBAeTCS U3
OIICHOK TPEX MO3UIMIA: 3HAHUI, YMECHUN U HABBIKOB.

3HaHUS CTYACHTOB OLEHHUBAIOTCA B PE3yJbTaTe€ MPOBEACHUS E€KEHEIEIbHOr0 Ompoca
npoiinenHoro marepuana. Omnpoc NPOBOAUTCA B IMUCBMEHHOM (opMe B BHIEC TECTOBBIX
BOIIPOCcOB. [IpuMep TecTOBBIX BOIPOCOB MIPUBEAEH HUXKE.

YMeHussi U HaBBIKM CTYIEHTOB OIPENEISIOTCS [0 WTOraM claud JOMalllHUX 3ajaHuil. Bcero
CTyJIEHTaM IMpeAJiaraeTcs ABa JOMAlIHUX 3aJaHus. 3aJaHue COJAEPKUT TpU TUMNA 3a0ad U
ynpaxHeHui. TUnoBble 3a7jaun U yIpakKHEHUs pa30HparoTCs Ha CEMUHAPCKUX (IIPAKTUYECKHUX)
3aHATUAX. AHAJOTMYHBIE 33/1a4d U YNPAXKHEHUS CTYJEHThI JOJIKHBI PEIIMTh CaMOCTOSITENBHO,
UCIIOJIb3YSl PEKOMEH/IOBaHHYIO JIuTepaTypy. Kpome Toro, cryaeHtaM npearaiorcs CreualbHO
MOMEUEHHBIC 33/1a4d TMOBBIIICHHON CIOKHOCTU. Pemienue Takux 3amad TpeOyeT OT CTyIeHTa
HaBBIKOB U MPEJICTABIISICT COO0M OIICHKY HABBIKOB PEIICHHS 3a/1a4 MOBBIIIEHHON CII0KHOCTH.
HaBbIku CTYyZIEHTOB MpPOBEPSAIOTCA B pE3yNbTaTe pEHICHUS KOHTPOJBHBIX pPAa0OT, KOTOpPHIE
IPOBOJAATCS BO BpeMs ayAUTOPHBIX 3aHATHH. 3ajauu aHAJIOTMYHBl TUIIOBBIM 3ajadawm,
BKJIIOUEHHBIM B JIOMAIIHHUE 33/IaHUS, KaK PacCMaTPHUBAEMbIM Ha CEMUHAPCKUX (IIPAKTUYECKHX)
3aHATHSIX, TaK U IPEIaraeMbIM JUIsl CAMOCTOSATEIBHOTO pelIeHUs. 3a/laHusl KOHTPOJIbHBIX padoT
OILICHEHBI B ONPEACICHHYI0 CYMMY 0aJlIOB, YTO MO3BOJISIET OLIEHUTh YPOBEHb YMEHUS U HABBIKOB
CTYJICHTOB.

Bormpockl, BKIIIOUEHHBIE B TECTOBBIE ONPOCHI, OXBATHIBAIOT OCHOBHBIE MOHITHSI, PACCMOTPEHHBIE
Ha NPeAbIIYLIEH JEKINH.

IIpumep BOIPOCOB TECTOBOI'O 3aJaHUsA:
1. 3anmmwure xputepuit Jlangay cBepXTeKy4ecT KBAaHTOBOM JKUJKOCTH CO CIIEKTPOM
BO30YXIeHui £(P) .

2. Jlns BombI M3-TIOJ KpaHa KpuTepuil cBepxTekydecT (V <V,) BBINOJIHEH, IOYEMY K€ OHa HE

cBepxTekyda?

3. 3anmmmure BeIpaXKEHUE ISl TaMUIBTOHHAHA CHCTEMBI TOXK/IECTBEHHBIX B3aMMO/ICHCTBYIOIINX
YaCTHII B MPEJICTABICHUN BTOPHYHOTO KBAHTOBAHHMS JJIs1 OOJIBIIOr0 KAHOHUYECKOTO
ancamouns (T,V, u).

3anmmmre npeoOpasoBanys boromo6oBa, CBA3BIBAIOIIETO OnepaTopsl &, U b, nux s.c.

o

3anuiuTe BhIpaKEHUE I CKOPOCTH OOTOIF0O0BCKOTO 3ByKa C .

6. 3anuimTe BeIpaKEHHE I CIIEKTpa Bo30y)aeHuil £(P) B ciraboHEH1€aTbHOM
BBIPOXKIEHHOM 003€e-Ta3e.

7. Yro 6ompine: dazoBas CKOpocTh (hoHOHA B c1aboHenIeaTbHOM 003€e-Traze Uin
TUAPOIMHAMUYECKAsi CKOPOCTh OOT0IF000BCKOTO 3ByKa B HEM?

8. Kak 3aBucuT OT KOHCTaHTHI B3auMoeicTeust U, uucio HagkonaeHcaTtHbix yactuly N — N,

MIpY HYJIEBOM TemnepaTrype?



9. Kak 3aBucuT OT TeMnepaTypsl T TEIUIOEMKOCTh CBepXTeKyuei kuakoctu C,, ?
10. Kak 3aBucuT OT TemnepaTypbl T MJIOTHOCTh HOPMAIbHOM KOMIOHEHTHI L, CBEPXTEKyden
JKAOKOCTU?

[Tpumep KOHTPOIBHOM pabOTHI:

1. Onpenenuts K03)HUIKESHT TEIIIOBOTO PAaCIIUPEHNS, 3a1aHHbIi B iepemenHbix (P, 7), ¢
IIOMOIIIBIO YPaBHEHHUs BaH-aep-Baanbca, 3anucannoro suae P=f(V/N,T).

2. Cucrema TpejaCTaBIsieT cO0OW s9eiiKM ajCOpOLMOHHBIM [EHTPOB. B Kaxmoil sueiike
HAXOJUTCS MPOTOH JHOO 0e3 3JIeKTpOoHa, — C DHEpPrue paBHOW HyNIO, JUOO C OJHUM
9JICKTPOHOM, C TIpOEKIHeH cmuHa, paBHOM *1/2, m ¢ sHeprue paBHOM ¢ Omnpenenuth
3aBHCUMOCTB HTPOIHH CUCTEMBI S OT MOJHOU 3HEprud E.

3. OrmpenenuTh HU3KOTEMIIEPATYPHOE TOBEICHHE XMMHYECKOTO MOTCHIIMANA U TEIUIOEMKOCTH
OJTHOMEPHOTO YJIbTPAPENATUBUCTCKOTO 003e-ra3a

4. PaccmotpeTh U-V peobpasoBanre bormo6oBa B mpe;iesie JUIMHHBIX BOJH U BEIYHCIIUTD
TEMIIEPATYPHYIO NIONPABKY K YMCITYy HAJKOH/IEHCATHBIX YIbTPAPEIATUBUCTCKUX YaCTHULl B
JIByMEpHOM HeuJeanbHoM bo3ze-Tasze.

5. Omnpenenurs CNUHOBBIM MAarHUTHBIA MOMEHT M CIIMHOBYK) MarHUTHYIO BOCIIPHHMYHBOCTH
CBEPXIIPOBOJHHKA, IOMEIIEHHOTO BO BHEILIHEE MarHUTHOE noJie H.

Kaxnas 3amaua KOHTpOIbHOU pabOTHI OLIEHEHA B ONPECIICHHYI0 CyMMY 0ajuIOB B 3aBHCHMOCTH
OT CIOXHOCTM W YpPOBHs (3HaHUS, yMEHHMsS M HaBbIku). [lomHas cymma OamioB mpumepa
KOHTPOJILHOH paboThI paBHa 25.

Konkpertnsie ycnoBus Habopa 6ayuioB 3a paboTy B CEMECTpE MOTYT 3aBUCETh OT JICKIIHOHHOTO
MIOTOKA M OTIPENENAIOTCS JIEKTOpoM. OOLIMM OCTaeTCst CIeayIoIIee MPaBHIIO.

B TeueHme cemecTpa CTyIeHT HaOWMpaeT CyMMYy OaIOB IO pe3yjbTaTaM TECTOBBIX OIPOCOB
(manmpumep, 50 GayioB), MO pe3yabTaTaM clIaud ABYX 3amaHuil (Hampumep, 80 OamioB) u 1mo
pe3yibTataM JBYX KOHTpONbHBIX (Hampumep, 100 GamtoB). Kpome Toro, 3a pemeHue 3agad
MOBBIIIEHHON CJIO)KHOCTH JIOMAIIIHETO 33JaHusl CTYACHT MOXET Ha0paTh NpeMHUalbHBIC
(OoHycHbIe) Oayutbl O ABYM 3agaHusM (Hampumep, 30 OamnoB). [lomHbll Ganmn oneHUBaeTcs B
naHHoM ciydae cymmon 230 6amwoB. [lo pesynbTaTam UTOTOBOTO PEHTHHTA CTYIEHT MOXET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpast OLIEHUBAETCs B % OTHOCUTENIBHO MOJHOTo Oaa.

Omnenka 3a pabOTy B CEMECTPE BBICTABISIETCS B COOTBETCTBHM CO CXEMOW, NMPHUBEICHHOH B
cienytomieM paszzaene. CTyaeHT gomyckaercss K Iug@epeHIupyeMoMy 3adyeTy HpU YCIOBHHU
cIauM JBYX 3aJaHUN W OLEHKU 3a paboTy B ceMecTpe paBHOM wiu Oonbiie 3 (1o
necsaTHOAIIbHON IIKane).

WToroBasi 3aueTHasl OLIEHKAa 3a BBICTaBJIAETCS CTYJICHTY C Y4Y€TOM OLEHKH €ro paboThl B
cemectpe. Juddepennupyemprii  3ader mnpoBoauTcs B ycTHOM dopme. bunersr  k
TuddepeHIMpyeMoMy 3a4eTy MOTYT COJIepKaTh HApsy C TEOPETUUECKUMH BOIIPOCAMHU TaKXkKe U
3amaun. @opma OmiieTa OompeaessieTcsl JISKTOPOM U 3aBUCHT OT JICKIIMOHHOTO MOTOKA. THUTIOBEIE
3aJaud MOTYT JaBaThCsl Takke W B (opMe JOMOJHUTEIbHBIX BONPOCOB K Ouiery. OtBer
CTyJeHTa olieHuBaeTcs 1no 10-0amibHOM 1IKae.

Tunuunas ¢opma Omiera coaepKUT 3 TEOPETUUYECKUX BOIPOCAa Pa3HOTO YPOBHS CIOKHOCTH.
[Tpumep TUIMYHOK GOpPMBI OniieTa U3 TpeX BOIPOCOB MPUBECH HUXKE:

1. Berumciure XUMIOTCHIOHUAI (4 W SHEPTUIO E HACAIBHOTO HECPCIIATUBUCTCKOI'O (I)epMI/I-ra3a B

BoIposkienHom  coctosHuu (T &) ¢ Tounocts [ (T/&.)’  BKIIOUHMTENBHO.



Bocnonb3yiiTech

pas3inoKeHueM

2712

J-w f(e)de :J-u f(g)dg+ﬂ- T
O exp(e—p)/T+1 70 6

£'()+ ...

Beruncnure teroemkocts raza C, u BeisicHuTe, pu kakoi temneparype C, [ N .

2. Kanonunueckoe pacrnpenenenue ['n60ca. Craructuyeckas cyMmma Z u cBoOoaHast sHeprus F .
PacnpenencHre MaKpOCKOMMYECKON crcTeMbl 110 cocTosiHusaM p(E) u mo sneprun W(E) .

3. ®yuknuonan ['muzOypra — Jlanmay. YpaBHeHHe A KOMIUIEKCHOI'O Iapamerpa IHopsaKa

w(r).

4. Kputepuu oneHuBaHus

4a. Kputepun oueHuBaHusl (OLEHKA 32 padoTy B ceMecTpe)

OneHka

HaGpannsie 6amib

otiinyHo (10)

0omee 90%

oTIIN4YHO (9)

ot 80% 1o 90% BKIIOYHTEIILHO

xopomio (8) ot 70% 110 80% BKJIHOUYUTEIHHO
xopoio (7) oT 60% 110 70% BKJIHOYUTEIHHO
xopoto (6) oT 50% 10 60% BKJIFOUUTEIBLHO

YAOBJIETBOPUTENHHO (5)

ot 40% 1o 50% BKIIOYUTEIHLHO

yIIOBJIETBOPUTENHHO (4)

ot 30% 1o 40% BKIIOYHUTEILHO

YAOBJIETBOPUTENHHO (3)

ot 20% 1o 30% BKIIOYUTEIHLHO

HEYIOBJIETBOPUTEIHHO (2)

He nonyuena ygoBneTBopuTenbHas OIEHKA B IEPUO]
3aueTHOM ceccuu. TpeOyeTcs TOMOIHUTEIbHOE
TECTUPOBAHUE

CryneHTbl, MOJNydUBIIME 3a pPabOTy B CEMECTpe K Hadaly 3a4eTHOM HeAene OLEHKY
«HEYNOBJIETBOpUTENBbHO» (MeHee 20% ycBOeHMsI MaTepualia), WiId He CIaBliue 00a 3ajJaHus,
CUMTAIOTCSI HE YCBOMBUIMMU MaTepuajl W HE BBIIOJHUBIIMMHU 3a/laHUs Kypca, MO3TOMY K
muddepeHIIPyeMOMY 3a4eTy HE JOMYCKAIOTCS.

46. Kpurepuu ouennBanus (auddepeHnnpyemMoro 3a4era)

Htorosas oreHka Ha AU PpepeHInpyeMoM 3aueTe BbICTABISETCS B COOTBETCTBUH CO CXEMO:

Ornenka Bamner

Kpurepun

10

10 6annoB 3a quddepeHIrpyeMblil 3a4€T U OLIEHKa 32
paboTy B cemecTpe He HUXe 8.

9 6annos 3a nuddepenupyemsiii 3auet u 10 6asoB 3a
paboTy B cemecTpe

O1ianyHo

9 6atoB 3a nuddepeHIUpPyEeMbIi 3a4eT U OlIEHKA 33 paboTy
B CEMECTpE HE HMXKeE 8.

8 6aytoB 3a mudpepeHIpyeMbIil 3a4eT U OlIEHKA 3a paboTy
B CEMECTpE HE HUXKeE 6.

7 6amioB 3a nuddepeHmpyeMsblil 3a4eT u 6osee 8 6aoB
3a paboTy B ceMecTpe

7 6amioB 3a nuddepeHIUpyeMbIil 3a4e€T U OIIEHKA 332 paboTy
B CEMECTpe He HUXKe 5.

6 GautoB 3a nuddepeHIpyeMbIil 3a4eT U 6osee 8 6aoB
3a paboTy B ceMecTpe

Xopo1o

6 6autoB 3a nuddepeHIUpPYEeMbIil 3a4eT U OIIEHKA 33 paboTy
B CEMECTpe He HUXe 5.

5 6atoB 3a nuddepeHmpyeMsblit 3a4eT u 6osee 7 6amioB
3a paboTy B ceMecTpe




S) 5 6am1oB 3a nuddepeHpyeMBblii 3a4eT U OLIeHKa 3a paboTy
B CEMECTPE HE HIKE 3.

4 4 6ama 3a quddepeHIMpPyeMbIi 3a4eT U OLIEHKA 3a paboTy
B CEMECTpE HE HIKE 3.

YIOBJICTBOPUTEIHHO "

3 3 6ayna 3a nudPepeHIupyeMbIii 3a4eT U OlleHKa 33 paboTy
B cemecTpe 3.

2 2 6aya 3a qudpepeHInpyEMBIid 3aUeT U OlleHKa 3a paboTy

HEYIOBJIETBOPUTEILHO B cemectpe 3.

1 1 Gayn 3a quddepeHIpyeMBbIii 3a4eT U OlleHKa 3a paboTy B

cemecTtpe 3.

5. Meroanuyeckue MaTepHaJibl, ONpe/ae/asiioNne MpoueIypbl OlleHHBAHUS 3HAHUI, YMEHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH

CryneHThl, AOMyIIeHHBIC K AU PepeHIpyeMOMY 3a4eTy, OTBEYAIOT Ha BOIIPOCHI OuIieTa, nMest
BO3MOXXHOCTh Ha MOJITOTOBKY HE MeHee | yaca. OTBeThl MPEICTABISIIOTCS B MHUCbMEHHOM BHJIE,
110 KOTOPBIM IPOBOAUTCS YCTHOE coOeceoBaHHE.

OreHka 3a OTBET Ha OMJIET BBICTABIISICTCS B COOTBETCTBHH CO CIEAYIOLIUM KPUTEPUSMU:
CrynmeHT, He OTBETMBIIMKA TPaBWIBHO HH Ha OJUH BOMPOC, TIOJYYAeT OICHKY
HeyoBiIeTBOpUTeabHO (1 min 2)

CryaeHT, OTBETUBIINN TPABUIIBHO

TOJIKO Ha 1 BOMpOC, MOITy4aeT OLEHKY «yJOBJIETBOPUTEIbHOY (3 unu 4 Gamnna), B 3aBUCMOCTH
OT TIOJTHOTHI IPABMIIBHOTO OTBETA M OTBETOB HA JPYTUE JIOTIOJHUTEIILHBIE BOIIPOCHL;

Ha 2 BOIpPOCa, MOJMYy4YaeT OLIEHKY «XOpomio» (5, 6 umu 7 0amioB), B 3aBUCUMOCTH OT HOJIHOTHI
NPaBUIBHBIX OTBETOB U OTBETOB Ha JIPYTHE BOIIPOCHL;

Ha Bce 3 Bompoca, noixydaer § 6amuioB («OTIMYHO») U BOZMOKHOCTh OTBETA HA JOMOJIHUTEIbHbBIE
BOIIPOCHI OBBILIEHHON CJI0KHOCTH J1JISl IOJIYUYEHUs OLEHKU «OTJIMYHOY» ¢ Oamtamu 9 mim 10.

Bo Bpems mpoBenenus auddepeHIHpyeMOro 3adyera CTYAEHTHl MOTYT  IOJIb30BaThCA
OporpaMMOil  JUCHMIUIMHBI M COOpPHMKAMHU JIOMAIIHMX 3aJaHui. Y4yeOHOH, yueOGHO-
METOJMYECKOM M CIPABOYHOM JIUTEPATypOil TMOJb30BaThCA BO BpeMs Au(hepeHIIUpyeMOro
3ayera, a He Jomyckaercsi. Bo Bpems nuddepeHuupyeMoro 3auera JODKHBI OBITh TakKxkKe
BBIKJTFOYEHBI MOOMJIbHBIE TE€JIE(POHBI.

[lepen HayasoM 3aueTHOM HeNENM CTYAEHTHl IOJY4arOT IEepeYyeHb BONPOCOB, OTBETHI Ha
KOTOpble HEOOXOAMMO 3HaTh JUIsl yCHEMmHOH chaauu  aud¢epeHIupyeMoro — 3ayera.
@opMyITUPOBKH BOIIPOCOB B OUJIETaX CTYJEHTHI y3HAIOT BO BpeMsl KOHCYJIbTAIIU.

CryneHThl, MOJIYYMBIIME HTOTOBYIO OLEHKY «oTiau4HO» (10) m pemmBiIIMEe M 3alIUTUBIINE
3a/la4i IOBBIIIEHHOW CIIOXHOCTH JIOMAIIHErO 3aJaHusi, MOTYT IOJIY4YUTb JOIOJHHUTEIbHBIC
3a4eTHBIE €AMHUIIBI 110 KypCYy.




