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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenuyuna @IroC: OIIK.1 cnnocoGHOCTH NPEACTABIATH aIeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUIA
HAYTHYI0 KAPTHHY MHPA HA 0CHOBE 3HAHNISI OCHOBHBIX IOJI0/KeHMIl, 3aK0HOB W METO0B €CTECTBEHHBIX HAYK H
MATEMATHKH; ¢ YACHIU C/LEOVIOUUX PE3YIbHIANI08 00y UeHU:

312. UMeTb NMPeACTaBNEHNE O METOLAX CTATUCTUYECKON (PU3MKM U TEPMOAMHAMMUKM, NCTIOMNb3YEMbIX A1
OMNMCaHWS KNAcCUYECKMX SBNEHWI B rasax U TBepAbIX Tenax

313. 3HaTb OCHOBHbIE 3aKOHbI TEPMOANHAMUKN N CTATUCTUYECKNE paClnpeENEHNA

y13. YMETb UCNOJ/1b30BaTb [*)830806 MPOCTPaHCTBO A/1d CTAaTUCTUYECKOTI 0 OncaHUA CUCTEMbI HaCTULL

y14. yMeTb NPUMEHSTL TEOPEMY O PACMPeAENEHUM SHEPTIM MO CTEMNEHAM CBOBObI

Komnemenyus @I 0C: I1IK.1 cnoco6HOCTS MPOBOAATH PH3HKO-MATEMATHYECKOE MO/e THPOBAHIE HCCIEyeMbIX
MPOIeccOB HAHOTEXHOIOTHHA N 00heKTOB HAHO- H MAKPOCHCTEMHOH TeXHHKH ¢ HCIOIb30BAHAEM COBPEMEHHBIX
KOMIIBLIOTEPHBIX TEXHOJIOTHIT; ¢ HacHmu clledyIomux pe3yibmamos ooydenus:

318. 3HaTb OCHOBHbIE MOJIOXXEHNSI KBAHTOBOW MEXaHUKW 1 CTaTUCTUYECKONA (pI/BVIKI/I

2. TpeboBaHuss HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUMINHbI

Tabnmuya 2.1
PESyI'IbTaTbI N3yveHnsa gncUunnInHbI no ypoBHAM OCBOEHUA (I/IMeTb CDOprI opraHumsaumnm
npeacTaBfieHNe, 3HaTb, YMeTb, BNaJeTb) 3aHATUI

CneupanbHble rnasbl PU3NKN 2

OlK.1.312 nmeTb NpeacTaBieHNe 0 MeTOAAaX CTaTUCTUYECKON (PUMKN 1 TEPMOANHAMUKN,
NCMOo/b3yeMbIX A1 ONUCAHUA KAacCUYeCKMX SBNEHUI B rasax 1 TBepAbIX Tesax

1.OcHOBBI TeOpHH BEPOSITHOCTEH Nexuyu; TNpakTUYeCKUe 3aHATUS;
CamocTosTeNbHas pa6oTta

OlNMK.1.313 3HaTb OCHOBHbIE 3aKOHbI TEPMOANHAMUKN N CTAaTUCTUYECKMNE pacnpeaeneHns

2. Merommb30BaTh pacTpesieNieHHs COCTOSHIE MHOTOUACTIIHOM cheTeMbl B hasoBOM | flekuuu; MpaKTUYeCKIe 3aHSTHS;
IPOCTPAHCTBE CamocTosaTensHasa paboTa

OlNK.1.y13 ymeTb 1UCnonb3oBaThb (ha30B0oe MPOCTPAHCTBO A/ CTAaTUCTUYECKOT0 ONnmncaHns
CUCTEMbI YacTuL|,

3.Onmcanne cucTeM ¢ NEPEMEHHBIM THCTIOM TaCTHUI] ﬂeKU'I/II/I; ﬂpaKquECKme 3aHATUS;
Camocrosare/ibHas pa60Ta

OrlK.1.y14 ymeTb NPUMEHATL TEOPeMy O pacrnpesesieHn 3HePrm Mo CTeNeHsAM CBO60bI

4.3aK0HBI TEPMO/IMHAMUKH Nexuyu; MpakTUYECKUe 3aHATUS;
CamocTosTenbHas paboTa

MK.1.318 3HaTb OCHOBHbIE MOJIOXEHUSI KBAHTOBOW MeXaHUKN 1 CTaTUCTUYECKOW (DU3NKN

5.0OCHOBHI KBAHTOBOM MEXaHHKH H CTATHCTAYECKON (I)I/I?)I/IKI/I |]'|eK|_|'|/w|; npaKquECKme 3aHATUA

3. CofiepyXaHuve 1 CTPYKTypa y4e6HO AUCUMNANHbI

Tabnmuya 3.1
CcCblIKM Ha
o AKTUBHbIE
TeMmbl nekuni Yacsl pe3ynbTaThbl YyebHada aesaTeNlbHOCTb
hopMmbl, yac.
06y4YeHuns
CewmecTp: 4
AnpakTnyeckas eanHmua: OCHOBbI TEOPUN BEPOATHOCTEN
1. MpumMeHeHUs Teopumn
P o P 0 5 1 YcBOeHWe marteprana
BEPOSATHOCTEN
OnpakTnyeckas eanHmua: PacnpeaeneHmsi COCTOAHWIA MHOr04acTUYHON CUCTEMbI
2. Pacnipenenenus B ha3oBoM
PeA ® 8 21 2,4,5 YcBOeHuWe marteprana
NMpOCTpPaHCTBe

AnpakTtundeckasn egnHmnya: CuUcTemMbl € MNepPemMeHHbIM YXAC/IOM YacTul,




3. CucTeMbl C NEPEMEHHbBIM
P 0 10 3,4,5 YcBOeHWe matepuana
YMC/IOM YacTuL,
Tabnuua 3.2
CcCbI/IKM Ha
< | AKTUBHbIle
TeMbl MPaKTUYECKNX 3aHATUI Uacsbl pe3ynbTaTbl YyebHas eaTeNIbHOCTb
(popmbl, yac. 06y4eHus

CemecTp: 4

AnpakTuueckas egnHuua: OCHOBbI TEOPUM BEPOSITHOCTEA

1. MpumeHeHNs Teopun

o 2
BEPOSITHOCTEN

4 1

PeLueHue 3agau

AvpakTnyeckas eanHuLa: PacnpeieneHnst COCTOsIHMIA MHOroYacTUYH

ol cUCTeEMBI

2. PacnpefeneHuns B hazoBoM

7
MPOCTPaHCTBE

12 1,2,4,5

PeLueHue 3agau

ﬂII/I,D,aKTI/ILIeCKaFI eanHunua: Cucrtembl C nepemMeHHbIM YMNC/TIOM HacCTul,

3. Cuctembl C nepemeHHbIM

1 2 1,34

PelueHue 3agau

4YMUC/I0M YacTuL,

4. CamocTosiTe/lbHas paboTa oby4atoLerocs
CcbInikM Ha
o Yacbl Ha Uacbl Ha
Ne Buabl camocToATeNIbHOM paboThbl pesynbTaThl
BbIMO/IHEHWE [KOHCY/IbTauuu
00yyeHus
CewmecTp: 4
1 |KOHTp0ﬂbeIe paboThl |1, 2,3,4 |20 |1
. [OparyHos B. . HaHOCTPYKTypbI: Pr3MKa, TEXHONOMWS, NPUMEHeHUe : yyebHoe nocobue / B. IM.
[OparyHos, W. I". HensBecTHbIl ; HOBOCKOG. roc. TexH. yH-T. - HoBocmbmpck, 2010. - 354, [1] c. : vn.
2 |Pr3 12,3,4 |20 2
: AparyHoB B. . HaHOCTPYKTYpbl: 13nKa, TEXHONOMUS, NPUMEHeHNe : y4ebHoe nocobue / B. IM.
[OparyHoB, W. I'. HensBecTHsbI ; HoBOCKG. roc. TexH. yH-T. - HoBocnbupck, 2010. - 354, [1] c. : wn.
3 |lMoarotoBKa K 3aHATUAM |1, 2,3 |0 |O
: OparyHos B. . HaHOCTpYKTYpbl: r3nKa, TEXHONOrMA, MPUMeHeHVe : y4ebHoe nocobue / B. T,
[OparyHos, W. I'. HenssecTHbIN ; HoBOCKO. roc. TexH. yH-T. - HoBocnbupcek, 2010. - 354, [1] c. : wun.
4 |[MoaroTtoBka K atTecTaymm |1, 2,3 |7 |2
. [OparyHos B. I'. HaHOCTPYKTypbl: PU3MKa, TEXHONOMMS, NPUMEHeHUe : yyebHoe nocobue / B. IM.

[OparyHoB, W. I'. HensBecTHsbI ; HOBOCKG. roc. TexH. yH-T. - HoBocnbupck, 2010. - 354, [1] c. : vn.

5. TexHonormna oby4veHns

[Lnsi opraHu3aLmy 1 KOHTPO/IS CaMOCTOSITE/IbHOW PaboThl 06YUaKOLLIMXCS, @ TAKXKEe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHAOTCA MHADOPMALOHHO-KOMMYHUKALIMOHHbIE TeXHONOrMK (Tabn. 5.1).

Tabnuua 5.1
LeaTtenbHOCTb MHdopmMayMOHHO-KOMMYHMKALUNOHHbIE TEXHO/10r UK
PasmeLLeHne yyebHbIX
asmeLLeHme y4ed Moptan HITY
martepuasios

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo y4ebHO ANCLMNINHE

[ns atTecTaymm obyvaroLmxca no AUCUMNINHe UCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.

KpaTtkas uHgopmaums o BPC npusefeHa B Tabn. 6.1.




Tabnuua 6.1

OueHnBaeMble BUAbI JeATENBHOCTM 00yYatoLLMXCS '%Aaﬁ: MaKcMasbHbIN 6asn
CemecTp: 4
Jlexyusi: 10 20
[Ipaxmuueckue sausamusi: 10 20
Koumpoawsnsie pabomet: 10 20

KoHTponupytowye Matepuanbl npuBoasaTes B “MiparyHos B. M. HaHOCTPYKTYpbI: M3MKa, TEXHONOTWS, NPUMeHeHue : y4ebHoe nocobue / B. M. AparyHos, UI. T

HeunsBecTHbIl ; HoBOCKG. roc. TeXH. YH-T. - HoBocubupck, 2010. - 354, [1] c. : un."

PI'3: 10

KoHTponupytowye MaTepuanbl NpuBoasaTes B “[iparyHos B. M. HaHOCTPYKTYpbl: M3MKa, TEXHONOTWS, NpUMeHeHue : y4ebHoe nocobue / B. M. AparyHos, UI. T

HeunsBecTHbIl ; HoBOCKG. roc. TeXH. YH-T. - HoBocmbupck, 2010. - 354, [1] c. : un."
10 20

Sauem:
KoHTponupytowye MaTepuanbl NpuBoasaTes B “[iparyHos B. M. HaHOCTPYKTYpbl: M3MKa, TEXHONOTWS, NpUMeHeHue : y4ebHoe nocobwe / B. M. AparyHos, UI. T
HeunsBecTHbIl ; HoBOCKG. roc. TeXH. YH-T. - HoBocmbupck, 2010. - 354, [1] c. : un."

B Tabnuue 6.2 npecTaBieHO COOTBETCTBIE POPM KOHTPO/S 3asiB/IsieMbIM TPE60BaAHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNVHBI.

Tabnunua 6.2
KOI'I\(/I?'I'D:';'IEH DopMbl KOHTPONA
o PesynbtaTbl 00y4yeHus
umn KoHTp. |3awmTa 3
droc nas. ora auer
OrMK 1 312. MeTb NpeaCcTaBeHNe 0 METOAAX CTATUCTUYECKOW (U3NKM U TEPMOANHAMUKN, + + +
"~ |MCronb3yeMbIX [ ONUCAHUSA KNACCUYECKMX ABMEHUIA B ra3ax v TBEpAbIX Tefiax
313. 3HaTb OCHOBHbIE 32KOHbI TEPMOANHAMUKM W CTATUCTUYECKUNE pacripeserneHus + + +
y13. ymeTb Ucnosb3oBaTh PasoBoe NPOCTPAHCTBO A1 CTATUCTUYECKOTO OMUCaHus + + +
CUCTEMbI YacTuL
y14. ymeTb NPYMEHSATL TEOPEMY O pacnpeseneHny 3Heprm no CTeneHsm cBobospl + + +
MK.1 | 318. 3HaTb OCHOBHbIE NOSIOXEHWNS KBAHTOBON MEXaHUKM U CTATUCTUYECKON (DU3NKK + + +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIIMHE NPeACTaBNEH B NpunoXeHn Ne 1 K paboyeli
nporpamme.

7. JlnTepatypa

OcHoBHas nMTepaTypa

1. Kpacuomnierues E. A. Crierirnasel pusnku. Craructiudeckast pu3nka paBHOBECHBIX CHCTEM |
[yueOnoe mocobue] / E. A. Kpacuonesuies. - Hosocubupck, 2014. - 385, [1] ¢.. - Pesxxum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000213264

[lononHnTenbHas nuTepaTypa

1. Komapos A A. TepmonuHaMuka U CTaTUCTHYECKas (pusrka. PyKOBOICTBO K PENISHUIO 33124,
Yacte 1 [DnextponHsblii pecype]| : yueOHoe ocodue / A.A. KomapoB. — DeKTPOH. TEKCTOBbBIE
naHable. — Anmartsl: Kaszaxckuil HarMoHambHBINA yHUBEepcuTeT M. anb-Dapabdu, 2013. — 110 c.
— 978-601-247-536-4. — Pesxum nocryna: http://www.iprbookshop.ru/59892 html

NHTepHeT-pecypchl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «Hznmarenscteo Jlaney : https://e.lanbook.com/




3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeToamnyecKoe 1 nporpaMmMHoe obecneyeHue

8.1 MeToanyeckoe obecneyeHme

1. Jlparyuos B. I1. HanoctpykTypsl: (r3uKa, TEXHOJIOr U, IPUMeHeHHe | yueOHoe mocodue / B. I1.
Hparynos, U. I'. Heussectneiii ; HoBocu6. roc. texu. yH-T. - HoBocubupck, 2010. - 354, [1] ¢. : ni.

8.2 CneunannsnpoBaHHOe NporpamMmmHoe obecreyeHme
1 Microsoft Office
2 Microsoft Windows

9. MaTepuanbHO-TEXHNYECKOe 06ecrneveHme

IMpe3eHTaLUMOHHOe 060pyA0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYaOBaHME Ncnonb3yeTca MynbTUMeaMa ANa NPOEKLNN
(MynbTUMeAMa-NPoeKTOpP, 3KPaH, KOMMbIOTEP [NIEKLMIA Ha 3KpaH
419 ynpas/ieHuns)
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1. O0o0meHHasi cTPYKTYpa GOHAA OLIEHOYHBIX CPEACTB Y4eOHOM ANUCHUIIIHHBI
OO60061meHHass cTpykTypa (OHIa OLUEHOYHBIX CPEJICTB Mo AucuMmuHe  CrenuanbHbIE TJIaBbl
¢u3uku 2 npusenena B Tabnure.

Tabmuia
ITanbl OLEeHKH KOMIIeTeHIMii
Iloxa3zarenn
copmMupoBanHOCTH Meponpustust
©Popmupyembie KOMIeTeHIMii TeMmbl TeKyl1ero ITpomexyTounas
KOMIEeTeHIH
(3Haﬂﬂfl, yMeHHus, KOHTPOJsA aTrecranus (3K3aMeH,
HABBIKH) (KypcoBoii IpoeKT, 3a4erT)
PI'3(P) u ap.)
OIIK.1 cnoco6rocTh |312. MMeETH IIpumenenus Teopuu KonTponbsnbie 3auer, Bonpocsl 1-2
IIPEACTaBIIATh IIPEACTABICHUE O BeposiTHOcTel Pacnpenenenus B |padotsr PI'3
aJIeKBAaTHYIO MeToAax (ha30BOM IpOCTpaHCTBE
COBPEMEHHOMY CTaTUCTUYECKOM CucTeMsl ¢ IEpeMEHHBIM
YPOBHIO 3HAHUH ¢usuky u YHCIIOM YaCTHI
HAay4HYIO KapTHHY  |TepMOAWHAMUKH,
MHpa Ha OCHOBE UCTIONB3YEMBIX IS
3HaHHUSA OCHOBHBIX OTIMCAHUS
TIOJIO’KEHHH, 3aKOHOB | KJIACCHUYECKUX
U METOJI0B SIBICHUH B Ta3zax U
€CTECTBEHHBIX HAyK |TBEPHBIX Telax
U MaT€MaTHKU
OIlIK.1 313. 3HaTh ocHOBHBIE |Pacnpenenenus B ¢pazoBom KonTtpomnsHbie 3auer, Bonpocs! 1-4
3aKOHBI IIPOCTPAHCTBE pabots! PI'3
TEPMOJMHAMUKU H
CTaTUCTHUYECKUE
pacrpeneneHus
OIlK.1 y13. ymers CHCTEMEBI C TTepeMEHHBIM KonTpomsHbie 3aueT, BOMPOCH 6
HCTIONIb30BATh YHCIIOM YaCTHI paboTsI
(hazoBoe
MIPOCTPAHCTBO AJIs
CTaTHCTHYECKOTO
OMMCAHMSI CUCTEMBI
4aCTHUIL
OIlIK.1 y14. ymets Pacnipenenenus B pazoBom KonTtponsHbie 3aueT, BONpock! 3
IPUMEHSTh TEOpeEMY |IpocTpaHcTBe CUCTEMEI € pabots! PI'3
0 pacIpeeIeHuN MEPEMEHHBIM YHCIIOM YaCTHII
SHEPIUU 10 CTEHNEHIM
CBOOOBI

2. Meroauka oneHKH 3TanoB GopMHUPOBAHNS KOMIIETEHUMH B paMKaX JUCHUILIAHBI.

[IpomexxyTouHass arrecranuss 10 AWCHUIVIMHE TIpoBoauTrcs B 4 cemecTtpe - B (opme
T QepeHIIMPOBaHHOTO 3a4eTa, KOTOPbI HampaBieH Ha OLEHKY C(HOPMUPOBAHHOCTH KOMIIETEHIIMH
OIIK.1.

3auyeT MpOBOIUTCS B YCTHOU (opMe, 1o OuseTam.

Kpome toro, cpopmupoBaHHOCTH KOMIETEHIIMH MTPOBEPSAETCSA MPU MPOBEACHUN MEPONPUATUI TEKYIETO
KOHTPOJIsl, yKa3aHHbBIX B TalOauLe pasznena 1.

B 4 cemecTpe 00s3aTeNBHBIM ATAIlOM TEKYIEH aTTECTAlMU SBISIOTCS pacyeTHO-rpauveckoe 3aJaHue
(pabora) (PT'3(P)), xoutponsHas pabota. TpeboBanusi k BoimonHeHuto PI'3(P), koHTponbHOI paboThI,
COCTaB U IpaBuJIa OLIEHKH chpopmynarpoBansl B nactiopte PI'3(P), koHTposbHOM paboTHI.

OO0u1me npaBuiia BEICTABICHUS OLIEHKHU 10 TUCLUIUIMHE ONPEAESIOTCs 0allIbHO-PEUTUHIOBOM CUCTEMO,
IIPUBEIEHHON B paboyeil nporpaMme yueOHOU JUCIUIITUHBL.

Ha ocnoBanumn IMPUBCACHHBIX HOaJICC KPUTCPUCB MOXKHO CACIIATH O6H.IPII>1 BBIBOJ O C(i)OpMI/IpOBaHHOCTI/I



xomnetreHuu OIIK.1, 3a koTOpble OTBEUaeT NUCUUIUINHA, HA PA3HBIX YPOBHSX.

OO0mas XapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIIETeHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PaOOT HE OTBEYACT OOJBLUIMHCTBY OCHOBHBIX TpeOOBaHHUH,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOGHO YaCTHYHO, ITPOOEIbl MOTYT HOCHTB CYIIECTBEHHBIH XapakTep,
HEOOXOAMMBIE MPAKTUYECKHE HABBIKH PA0OTHI C OCBOCHHBIM MaTepuaioM COPMUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX IMPOrpaMMoOil OOy4YeHUs] Y4eOHBIX 3a/JaHHi HE BBINOJHEHBl WIN
BBITOJIHEHBI C CYIIECTBEHHBIMU OLTHOKAMHU.

IloporoBblii. YpoBeHb BBINOJHEHUS PAa0OT OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHYECKOE CO/IEPKAHUE KYypca OCBOCHO YaCTUYHO, HO IPOOEIbl He HOCAT CYIIECTBEHHOT'O XapakTepa,
HEOOXOAMMBIE MPAKTUUECKHE HABBIKU PaOOTHI ¢ OCBOCHHBIM MAaTE€pPHAIOM B OCHOBHOM C(OPMHMPOBAHBI,
OOJIBIIMHCTBO TPEITyCMOTPEHHBIX MPOrpaMMoil oOyueHHs y4eOHBIX 3aJaHUil BBITIOJIHEHO, HEKOTOPHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OITMOKaMHU.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAaHUSAM, TEOPETHUECKOE
coJiep)kaHue Kypca OCBOCHO MOJHOCTBIO, 0€3 MpoOenoB, HEKOTOPbIE MPAKTUYECKWE HAaBBIKU PalbOTHI €
OCBOCHHBIM MaTepHaioM c(OPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEIyCMOTPEHHbIE MPOrpaMMoil oOydyeHus
yueOHbIe 3aJJaHHs BBIIIOJHEHBI, KAYeCTBO BBIMOJIHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MHHUMAJIbHBIM
YHCIOM 0aJUIOB, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3aJaHHii, BO3MOXHO, COJIEPKAT OIINOKH.

IIpoaBUHYTBIN. YPOBEHb BBINOJHEHUSI pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHE
Kypca OCBOEHO HOJHOCTBIO, 6€3 MpoOeoB, HEOOXOIUMbIE PAKTUUYECKUE HABBIKU PabOThI C OCBOCHHBIM
MaTtepuaioM c(opMHUpOBaHBI, BCE MPEIYCMOTPEHHbIE IpOrpaMMoil oOyueHHs ydeOHbIE 3aJaHus
BBIINIOJIHEHBI, KAYCCTBO UX BBIIIOJHCHHUA OLICHCHO YHCIIOM GaJIJIOB, OJIM3KHUM K MaKCUMAJIbHOMY.



DenepanbHOE TOCy JapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTET»

Kadenpa nonynpoBoJHUKOBEIX TPUOOPOB U MUKPOIEKTPOHUKHU

IHacnopr 3a4era
110 JUCHUIIIIMHEC «CHCI_II/IEIJ'ILHBIC T'JIaBbl (I)I/I?»I/IKI/I 2)), 4 CEMECTP

1. MeTtoauka oneHKH

3adeT mpoBOMTCS B YCTHOM (hopme, 1o Omteram. CICOK BOIPOCOB MPUBECH HIDKE. B xoze

3ayeTa Mpero/iaBaTelib BIPaBe 3a/1aBaTh CTYACHTY JOMOJHUTEIBHBIC BOIPOCH U3 OOIIETO MEPEUHs
(m. 4).

dDopMa Guiera 1y1s 3aueTa
HOBOCHUBUPCKUI FOCV,HAPCTBEHHBHZ TEXHUYECKUM YHUBEPCUTET
daxynpreT POD

Buaer Ne 1
K 3a4ueTy no aucturnHe «CrenuanbHble TIaBbl QU3NKA 2

Bomnpoc 1. ®a3oBoe npocTpaHCTBO ISl UEATBHOTO raza. MUKpPOCOCTOSIHUE M MaKpPOCOCTOSIHUE.
®dazoBpiii  aHcamOab. Ywucnmo cremeHedt cBoOombl. Yucino mmkpococTosHu. I[In0oTHOCTH
MHUKPOCOCTOSHUH (pa3oBoro ancamois. Teopema JInyBuiLs.

VYT1Bepxkaaro: 3aB. kadeapoit nomkHocTs, PO
(moamnuce)

(mara)

HOBOCUBUPCKUI TOCYJAPCTBEHHbBINA TEXHUYECKUI YHUBEPCUTET
daxynpTeT POD

Buaer Ne 2
K 3a4ueTy no aucnuranHe «CrienuanbHble TIaBbl QU3NKA 2

Bompoc 1. Kanonuueckoe pacnpenenenue. YciaoBue NpUMEHUMOCTH. CTaTHCTHYECKUU
unrerpain. CBoboanas sueprus. [Ipumenenne k uneanpHomy ra3zy. CTaTUCTUYECKHUN WHTErpas
MOCTYNATCJIbHOI'O ABUKCHUS YaCTUILBL

YTBepxaaro: 3aB. kadenpoit JIoJDKHOCTE, DO
(moamuce)

(nara)



HOBOCHBUPCKUI I'OCYTAPCTBEHHBIN TEXHUYECKUIN YHUBEPCUTET
daxynpTeT POO

Buaer Ne 3
K 3a4eTy 1o auciuminie «CrennaabHble TIaBbl GU3uku 2»

Bonpoc 1. Pacnipenenenue sHepruu 4acTULbl IO CTENEHSIM CBOOOJBI JIJIsl TaMUJIbTOHUAHA CO
CTETEHHBIMU 3aBUCHUMOCTSIMU. HeycTpaHuMas NOrpenIHOCTb HW3MEPHUTENbHOTO INpubdopa c
YIPYTOM CHIION.

VYTBep:kIaio: 3aB. kKapenpoi nosxHocTs, DO
(Tmomuce)

(nara)

HOBOCUBUPCKUI TOCYJAPCTBEHHbBINM TEXHUUYECKUI YHUBEPCUTET
daxynpreT POD

Buger Ne 4
K 3a4ueTy no aucnurnHe «CrenuanbHble TIaBbl QU3UKA 2

Bonpoc 1. Pacnpenenenne MakcBemia 1o MOIYJNIO CKOPOCTH W MO D3HEPTUH  AJs
KOHIIEHTpAIlMU YacTull ra3a rnpu remmeparype 7. Haubosee BeposiTHbIE U CpeHUE 3HAYCHUSI.

YTBepxaato: 3aB. Kadeapoi noixHocTh, DO
(ToIImICh)

(mara)



HOBOCHBUPCKUI I'OCYTAPCTBEHHBIN TEXHUYECKUIN YHUBEPCUTET
daxynpTeT POO

Buger Ne 5
K 3a4eTy 1o auciuminie «CrennaabHble TIaBbl GU3uku 2»

Bonpoc 1. Pacnpenenenue bonblimMaHa mo koopaMHATaM JJIsl 4YMCJA YacTUI[ ra3za IpHU
Temrepatype 7 BO BHELIHEM IOJIE ¢ MOTEHIMANbHON >Hepruei U(r). ®opmyna Bonbimana

AJIsT KOHOCHTPAUW 9aCTUI] B OJHOPOAHOM II10JIC TSAXKCCTH.

YTBepkaato: 3aB. kapeapoit nojkHOCTh, DO
(moxmuce)

(mara)

HOBOCUBUPCKUI TOCYJAPCTBEHHbBINM TEXHUUYECKUI YHUBEPCUTET
daxynpreT POD

Buger Ne 6
K 3a4ueTy no aucnurnHe «CrenuanbHble TIaBbl QU3UKA 2

Bonpoc 1. TepMmoauHampyeckue mnoTeHUuanbl. BHyTpeHHssT sHeprus. XUMHUYECKMH U
AIEKTPOXUMHYECKUN MOTEHIMAT. Y CIOBUE PAaBHOBECUSI CUCTEMbl. XUMUYECKUN MTOTEHIIMA U
CTaTUCTUYECKUM UHTETpal. 3aBUCUMOCTU XMMUYECKOT0 MOTEHIMAA.

YTBepxaaro: 3aB. kadenpoit JIoJDKHOCTE, DO
(moamuce)

(mata)

2. Kpurepum ouneHKH

* OrtBer Ha OWUJIET I 3a4eTa CUUTACTCS HEeY10BJIeTBOPUTEIbHbBIM, €CIIH CTYJICHT ITPU OTBETE HA
BOMPOCHI HE JaeT ONpECICHW OCHOBHBIX IOHSTHI, HE CIIOCOOCH IOKa3aTh MPHYUHHO-
CJICACTBEHHBIC CBSI3H SIBJICHUH, JOTMyCKaeT MPUHIUITHATEHBIC OIIIMOKH,
oIleHKa cocTaBiisieT MmeHee 10 b6anos.

* OrtBer Ha OWJIET IS 3a4eTa 3aCUMTHIBACTCS] HA MOPOrOBOM YPOBHE, €CIIU CTYAEHT MPHU OTBETE
Ha BOMPOCHI JIa€T OIpPEJICICHUE OCHOBHBIX TIOHSATHA, MOXET TIOKa3aTh MPHYUHHO-
CJIC/ICTBEHHBIC CBSI3M SIBJICHUH, JOIYCKA€T HEMPUHIMIHAIbHBIE OIIMOKH, HampuMep,
BBIYUCIIUTEIbHBIC, OLIcHKA cocTaBisgeT 10-12 bannos.

* OtBer Ha Owier jis 3adeTra OWUJIET 3aCUMTHIBAeTCS Ha 0a30BOM YpPOBHE, €CIIM CTYICHT MpH
OTBETE Ha BOMPOCH (POPMYIUPYET OCHOBHBIC TMOHSITHS, 3aKOHBI, JAET XapaKTEPUCTHUKY
MPOIIECCOB, SIBJICHUH, TIPOBOJUT aHAIU3 TMPUYWH, YCIOBHHA, MOXET MPEACTaBUTH
KaueCTBEHHBIC XapaKTEPUCTHKH MPOIIECCOB, HE JOMYCKAeT OIMMOOK, OIIEHKa cocTaBiseT 13-



17 6annos.

* OrtBer Ha OWeT IS 3aUeTa 3aCYUTHIBACTCS HA NMPOABHHYTOM YPOBHE, €CIU CTYACHT IpH
OTBET€ Ha BOIPOCHI MPOBOJMUT CPABHUTENBHBIA aHAINU3 TOJXOIO0B, BBISBISET MPOOJIEMBI,
npe/yaraeT MeXaHu3Mbl PEIIeHUs], CIOCOOCH MPEeJCTaBUTh KOIMYECTBEHHBIC XapaKTEPUCTHKU
MPOLIECCOB, MPUBOJIUT KOHKPETHBIE IPUMEPHI, HE JOMYCKAET OIIMNOOK, ClIOCOOEH 000CHOBATh
BBIOOp MeTOo/1a peleHus, olieHKa coctapisieT 18-20 6annos.

3. IIIxkaJia oueHKH

3a4er cuMTaeTCs CIAHHBIM, €CJIHM CyMMa OalyioB MO BCEM 3a/laHusAM OusieTa ocTapisieT He meHee 10
OautoB u3 20 BO3MOXKHBIX.

B o0mieii onieHke o AUCHUIUIMHE OaUTbl 33 3a4eT YUUTHIBAIOTCSA B COOTBETCTBUM C IIPAaBUIAMU
0aJIbHO-PEUTUHIOBOM CHUCTEMBI, IPUBEACHHBIMU B paboueii mporpaMme JIUCHUIUIMHBIL.

4. Bompocsl K 3a4eTy mo AucuuIinie «CrienuanbHbIe TI1aBbl PU3UKU 2>

1. da30Boe MPOCTPAHCTBO [JIsi HJCATBHOTO Tra3za. MHKPOCOCTOSIHUE U MAaKpPOCOCTOSTHUE.
®dazoBpiii  aHcamOab. Ywucnmo cremeHedt cBoOombl. Yumcino mmkpococTosHuM. I[In0THOCTH
MHUKPOCOCTOSIHUH (pa3oBoro ancamo6is. Teopema JInyBuiis.

2. Kanonmueckoe pacnpejaejieHue. YcCiIoOBHE NPUMEHUMOCTH. CTaTUCTHUYECKHM WHTErpal.
CBoOomuast oHeprusa. llpumenenue Kk wuaeanbHOMy Ta3y. CTaTUCTHUECKHI WHTETpall
MOCTYNATEIBHOIO JBUKEHUS YaCTULIBI.

3. Pacnpenesienne 3Heprud 4YacTulbl IO CTENEeHAM CBOOOABI JUJIi TaMWJIbTOHHUAHA CO
CTEMEHHBIMU 3aBUCUMOCTAMH. HeycTpaHuMas MNOTpemHoCTh H3MEPUTENBHOTO Mpubdopa ¢
YIPYTOU CUIIOMN.

4. Pacnpenenenne MakcBesia o MOIYJIIO CKOPOCTH M IO SHEPrUM JUIsl KOHUEHTPALIMHU
yacTHIl ra3a npu temneparype 7. Hanbosee BeposTHBIC U CpEeIHUE 3HAUCHHUS.

5. Pacnpenenenune bosbnMaHa no KOOpJAWHATAM ISl YMCJAa YaCTHIL raza npu temneparype 1’
BO BHEILHEM II0JIE ¢ TIOTEHIMANbHON sHeprueii U(Tr) . @opmyna Bosbimana uist KOHIEHTpALMH

YacCTHUIl B OTHOPOJIHOM TOJIE TSXKECTH.
6. TepmoguHamMuyeckue  MNOTeHUHMANAbI. BHyTpeHHsss  sHeprus.  XUMHYECKHHM U
ANEKTPOXUMHUYECKUN MOTEHUHAN. Y CIOBUE PABHOBECHUS CUCTEMBbl. XMMHYECKHU MOTEHUHAT U
CTaTUCTUYECKHUI MHTErpai. 3aBUCUMOCTH XUMUYECKOT0 MTOTEHIIHAJIA.



denepabHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BATENbHOE YUPEKICHNE
BBICIIIETO 00pa30BaHUs
«HoBocubupckuii rocy 1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTET)»
Kadenpa momynpoBoJHIKOBEIX IPHOOPOB M MUKPOAIEKTPOHUKHI

IMacnopT KOHTPOJILHOM PadOTHI

no qucruiuinae «CrernuanbHble TIaBbl GU3UKH 2%, 4 cemecTp

1. MeToauka oueHKH

KonTtponbHast pabota npoBoaurcs no teme CTaTUCTUYECKHUE pacnpeieNieHus , BKiodaeT 10

3a7aHui. BeIMogHsAETCS MUCHMEHHO.

2. Kpurepuu oueHkun
Kaxnoe 3amanne KOHTPOIBHOM pabOTHI OIIEHUBAETCS B COOTBETCTBUU C TTPUBEICHHBIMHU
HUKE KPUTEPHUSIMHU.
KontponbHas paboTa cuutaercs HeBbINOJHEHHOM, eclii HEeT pemeHus 3aaad. OneHka
cocrasisgeT MeHee 10 6aioB.
PaGoTa BpITIONIHEHA HAa MOPOTOBOM YPOBHE, €CIM €CTh OIMMOKM B pacueTe W HET
aHanuza pemenus. Onenka cocrapmnsier 10-12 Gamnos.

PaGoTta BeIMOMHEHa Ha 0a30BOM YpOBHE, €CIIM HeT aHanu3a pemeHus. OleHka
coctapseT 13-17 Gaios.

PaGoTta cuuTaeTcs BBITIOJIHEHHOW HA MPOABMHYTOM YpPOBHE, €CIIH €CTh aHAJIHU3
pemenus. Onenka cocrapiseT 18-20 6annos.

3. IIIlkaja oueHKH

B o0meil oneHke 0o aUcHMIUIMHE Oaulbl 3a KOHTPOJBbHYH pPa0OTy YYMTBIBAIOTCS B
COOTBETCTBUU C TMpaBuUiaMH OaJUIbHO-PEHTHHIOBOM CHCTEMBbI, TNpPUBEACHHBIMU B paboueit
IpOrpaMMe AUCLHUIIINHBI.

4. Ilpumep BapuaHTa KOHTPOJBLHOH PadoTHI

4n —x?/2a%
1. Jna pacnpenenenus Makcsemia W(X) = —3X28 X"/2a ,rme 0<X<o; a>0,
(2ma)

A0Ka3aTb €0 HOPMHUPOBAHHOCTD U

X=+8/ma, x2:\/§a2.

2. JloxazaTh, 4YTO YIJIOBOE pAaCIpEACIICHHE MaTEeMaTHYECKOrO0 MasTHUKa HMEET BHI

_ 1
W(p) = (1 (po2 - (p2) 1, HOPMHUPOBAHO, U UMEET JAUCTIEPCHIO (A(p)2 = —(p%.

2
3. Jlokazatb, yTO (UIyKTyalys yriIOBOTO MOJIOKEHUS MAaTEMAaTUUECKOTO MasiTHUKA
5 kT
Qo= |—.
mgl
4. Jloka3aTb, 4TO SHEpreTuyeckas IUIOTHOCTh COCTOSIHUM PENSTUBUCTCKOW YacCTHULBI C

JHEprueun 82 = 02 p2 + c4m2



10.

4V
g(&V)= 7€ g2 —c*m? .
(hc)
Jlnst tpexmeproro rasa ¢ H{(X)=C| p| nokasars, uro sHeprerHueckas IUIOTHOCTH

COCTOSTHUU

4V o
3 e .
(ch)

9(&,V) =

2
Jlist  omHomepHoro u  asyxmepHoro rasa ¢ H(X)=p“/2m pokasars, uro
3HepreTHyeckas MIOTHOCTh COCTOSHHIA

Lv2m 1 2mmS
e, L)= —, £,S)=—71-—.
9(e.L)=— = 9(E8)="73

2 .
Jlokasatb, uto st ogHomeproro rasa ¢ Hy(X)= P /2m cratucrnaeckuii unterpan

L S
Zy(LT)= F(2Tcka )1/2 , s xByxmeproro raza— Z1(S,T) = h—227cka :
Jlnst tpexmeproro raza ¢ Hi(X)=a|p |n, rae a, N > 0, JoKa3aTh, YTO CTATUCTHYECKUI

3/n
MHTETpal ZI(T,V)ZﬂF(Ej (k—T) . Haittu naBnenme rtaza w3 N wacrtwir
nh n){ a

PaccMmotperts citydaii n = 2.
Jli1sl aTOMOB TPEXMEPHOTI'0 rasa J0Ka3aTh

N _ (2n+1)(2n)!

& n
4"n!
JIJ1s1 aTOMOB TPEXMEPHOTO r'a3a JOKa3aTh

%Eé(gz g2yl :\/Z
€ € 3

kTH".




denepanbHOe rocyAapcTBEHHOE O0KETHOE 00pa30BaTENbHOE YUPEXKICHUE
BBICIIIEr0 OOPa30BaHuUs
«HoBocubupckuii rocy 1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTET)

Kadenpa nomynpoBogHUKOBBIX TPUOOPOB U MUKPOIIEKTPOHUKU

Macnopr
pacueTHO-Tpaduueckoro 3aaanusi (padborTbl)

o aucturuinae «CrieraibHbIe TIIaBbl GU3UKH 2», 4 ceMecTp

1. MeTtoanka oueHKH

B pamkax pacdeTHO-TpaU4ecKoro 3aJaHus 1O JUCIHIUIMHE CTYIACHTHI JIOJDKHBI
paccunuTaTh NapaMeTphbl yCTPOUCTBA B COOTBETCTBUM C UCXOIHBIMU JTAHHBIMU.
[Ipy BEIIOTHEHWH pPAaCYETHO-TPAQUICCKOTO 3aJaHMsl CTYJISHTBI JIOJDKHBI IPOBECTH
aHanu3 OOBEKTa UCCIENOBaHMs, BbIOpaTh U OOOCHOBAaTh JAMATHOCTUYECKUE TPU3HAKH U
napameTpbl, BEIOpAaTh METOJ] OTIMCAHMS.

OrieHUBacMBbIE TTO3ULH:

2. Kpurtepum oueHKHu

» PaGoTa cuuTaeTcss He BBINOJHEHHOM, eciii BbIMoJHEeHB He Bce yactu PI'3(P), oTcyrcTByer
aHanu3 OOBEKTa, MUATHOCTHYECKHE MPU3HAKKM HE OOOCHOBaHBI, alllapaTHBIE CPEJICTBA HE
BBIOpaHBI WM HE COOTBETCTBYIOT COBPEMEHHBIM TPEOOBaHUSAM, OLIEHKa cocTaBisgeT mMeHee 10
0auoB.

PaGora cuuTaeTcsi BHINIOJTHEHHOW Ha MOPOroBoM ypoBHe, eciu 4actu PI'3(P) BwImoHEHBI
(dbopMalIbHO: aHaAJIM3 OOBEKTA BBIMOJIHEH 0€3 JCKOMIIO3UIIMH, JHArHOCTHYCCKUE IPU3HAKU
HEJO0CTAaTOYHO OOOCHOBAHBI, AaIlllapaTHBIC CPEICTBA HE COOTBETCTBYIOT COBPEMECHHBIM
TpeboBaHMAM, OIleHKa cocTaBisieT 10-12 6amos.

PaGora cumTaercs BBIMOJHEHHOW Ha 0a30BOM ypPOBHE, €CIIM aHAJM3 OOBCKTA BHITIOJHEH B
MOJIHOM 00BbeMe, TPHU3HAKH W IapaMeTphl TUArHOCTUPOBAHUS OOOCHOBAHBI, aJTOPUTMBI
pa3paboTaHbl ,HO HE ONTHMH3UPOBAHBI, alllapaTHBIC CPEJACTBA BHIOPAHBI 0€3 JOCTATOYHOTO
000CHOBaHMSI, OIIEHKA cocTaBysgeT 13-17 6amnos.

Pabota cunTaercs BBHIIOJIHEHHOW HA MPOABHHYTOM YpPOBHE, €CIIM aHAIU3 00BEKTa BHITTOJHCH
B TIOJIJHOM OOBEME, MPU3HAKKM W TapaMeTphbl JAMArHOCTHUPOBAHUS OOOCHOBAaHBI, AJTOPUTMBI
pa3paboTaHbl W ONTHMH3WPOBAaHBI, BBHIOOp ammapaTHBIX CpPEACTB OOOCHOBAH, OIlEHKA
coctanseT 18-20 6ayos.

3. IIIkaja oueHKH

B o0mieit onenke mo aucruruinae 6amiel 32 PI'3 yuuThIBaloTCs B COOTBETCTBUH C MpaBHIIaMU
0aJUTbHO-PEUTUHTOBOM CUCTEMBI, IPUBEJICHHBIMU B pabouel mporpaMme AUCIUIUIMHBIL.

4. IlpumepHblii nepedens Tem PI'3

Jloka3aTb, 4TO SHEpreTuyeckas IUIOTHOCTh COCTOSIHUM PENSTUBUCTCKOW YacCTHULBI C

JHEprueun 82 = C2 p2 + c4m2

g(g,V)zﬂs g2 —c'm? .

3
hc)
Ml tpexmeproro rasa ¢ Hy(X)=C| p| nokasars, 4T0 sHeprermdeckas ILIOTHOCTH
COCTOSHUI



4V -
3 e .
(ch)

Jlin  onHomepHoro u  aByxmepHoro raza ¢ H(X)= p2 /2Mm  jmokasath, 4TO

9(&,V) =

OHCPIreTUYICCKAad IMJIOTHOCTH COCTOSIHUM

Lv2m 1 2TmS
g, L)= —, €,9)=—F7+—.
g(e,L) A 9(e,S) 2

Jlokasatb, 4o st ogHoMmepHoro raza ¢ Hy(X) = p2 /2M craTucTUYECKUi MHTETpAN
L S
Zi(L,T)= F(ankT )1/2 , anst nByxmeproro raza — Z1(S,T) = —2275ka :
h
Jlnst tpexmeproro rasa ¢ Hi(X)=a|p |n , Tae a, N > 0, 10Ka3aTh, YTO CTATUCTUYECKUI
3/n
47V _( 3\( kT
unrerpan Z((T,V)= —F(—J (—j . Haiitn namimenwe rtaza w3 N yacTuil

nh? n/{ a

Paccmotperts cimyuait n = 2.
J1 aTOMOB TPEXMEPHOTI'0 rasa J0Ka3aTh

n_@2n+DH@2n)!

e
4"n!
[[J'IH aTOMOB TpeXMepHOFO ra3a A0Ka3aThb

kTH".




