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1 Iesm ocBOEHMSI AW CIUIIJIMHBI

[ToaroroBka cTyaeHTOB 1Mo Kypcy «Maremaruka» B COOTBETCTBUU ¢ TpeOoBanusiMu ®I'OC BO
39.03.02 CoumanwHas padora [Ipoduns ConmansHas 3alIuTa U CONUATBHOE OOCTYKMBaHUE ceMel U
nerei. 3amayamMu Kypca sBIsiIOTCA (opMmHpoBaHuE y OakajaaBpOB CHUCTEMbl 3HAHHMM, YMEHHH H
HaBBIKOB, CBS3aHHBIX C OCOOEHHOCTSIMH MaTEMaTHYECKHUX CIOCOOOB IMPEACTaBICHHUS U 0OpabOTKH
uHpopManun Kak 0a3bl i1 Pa3BUTUS YHHUBEPCAIbHBIX KOMIIETEHIIMH M OCHOBBI Ui Pa3BUTHUSA
npodecCHOHATEHBIX KOMIICTCHIIUN.

2 MecTo JTUCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NPOrpaMMbl NOATOTOBKH
O0akajaBpa

HNannas aucuumuinaa (B1.5.10) sBasiercs  o0s3arenbHOM B 0a30BOM  9acTH  IPOTrPaMMBI
MOATOTOBKM OakanaBpoB HampaBieHuss moArotoBku 39.03.02 CouumanpHas pabdorta Ilpoduib
ConmanpHas 3aliuTa U colldajgbHOE oOcimyKuBaHue ceMed u neteil. EE m3ydyenume Oazupyercs Ha
3HaHUAX, TMOJYYEHHBIX B IIKOJIE MPU H3YYCHUH MaTeMaTUKU. 3HAHUS W yMEHHS, YCBOCHHBIE B
Mpolecce  HU3Y4YeHHS  MATeMaTUKH  HEOOXOAWMBI  UIsl  OCBOGHHUS  JIPYIMX  JTUCHUIUIMH

CCTCCTBCHHOHAYYHOTI'O U HpO(l)CCCI/IOHaJH)HOFO OUKIIOB.

3 Komnerenuun ody4arouerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS
AUCUHMILIMHBI M IUIAHUPYeMble Pe3yJIbTaThl 00y4eHHs

B pesynmbrare OCBOCHHS IUCHHUILIMHBI  «MaremaTuka» OOydJaloUMiics IOJDKeH 00J1aaaTh
CIICAYIOIIMMU KOMITETCHIIUAMU:

CrtpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3yabTaThl 00yUeHHs

OIIK-3 - cnoco0HOCTBIO MCHOJIL30BATh B NPO(ecCHOHAIBLHON /JesiTeIbHOCTH OCHOBHBIE
3aKOHbI €CTeCTBEHHOHAYYHBIX JUCHUIUIMH, B TOM 4YHC/JIe MeAULHNHbI, NPUMEHATH MeTOIbI
MATEeMATHYECKOI0 AHAJIM3a W MOJCTHPOBAHHA, TEOPETHYECKOr0 M IKCIEPHMEHTAJIBLHOIO

HCCJICT0BaAHUA

3HaTe

- 0a30BBIC MOHATUS MATEMATHKW; WMETh NpEICTaBIeHHe 00  anreOpe JIOTHKW,
MHO>KECTBaX, MaTpHIax, rpadax;

- OCHOBHBIC IIOHATHUA U METOAbI TeOpI/IPI BepOHTHOCTefI N CTATUCTHUYCCKOI'O aHaJin3a
pe3yJbTaTOB JKCIIEPUMEHTa, METOAbl MaTeMaThdeckoil 00paboTku UHQOpMAINY;
YHUCJIOBBIX XapaKTEPUCTHKAX CIIYIaliHON BEIIMYNHBI.

Ymers

- peiuaTth 3aa4u 10 U3y4a€MbIM TCOPETUUCCKHU pa3aciiaM,

- HaxOJUTh BEPOSITHOCTh CIy4aifHOTO COOBITHSI; OMpENesITh 3HAUEHUS UYHCIOBBIX
XapaKTEPUCTUK CIIYYalHOW BEJIMYHUHBI,

- HCIIOJIB30BAaTh METO/IbI CTATUCTHYECKON 00pa0OTKHU IKCTIEPUMEHTATBHBIX TAHHBIX;

- PEJICTABIISATh YUCJIOBBIC JaHHBIE B BUE TpadUKOB U TUATrPamMM;

- CTPOUTH MOJUTOH ¥ TUCTOTPAMMY YaCTOT BEIOOPOYHOTO pacrpeaeTeHus,

- HCTIOJIb30BaTh METOJIbI CTATUCTHYECKOM 00paOOTKM SKCTIEPUMEHTAIBHBIX JaHHBIX.

Bnanets

- HaBBIKAMH MaTeMaTH4ecKol o0paboTku HH(OpMaIUK; HUHTEpIpeTauuel u
aJIaHTaHHefI MaTeMaTHYeCKnX 3HaHHUH AJid PCIICHUA 06p330BaTeJ'IBHI)IX 3aa4d B
COOTBETCTBYIOIIEH NpodeccHoHaIbHOM 001acTH;

- HaBbIKaMH CTaTUCTUYCCKOI'O aHAJIM3a I pCIICHUA TPUKIIAAHBIX 3a1a4;

- METOJaMU DEUICHUs 33/1a4 JUCKPETHOW MaTeMaTHKH, 33aJad TE€OPUU MHOXKECTB U
MaTeMaTHYECKOM JIOTHKH;
- IPAKTUYCCKUMU HAaBbIKaAMHU UCIIOJIb30BAHUA MATCMATUICCKUX HOHSITHUH U METOAOB
(I/I3y‘-Ia€MI>IX pasaciion MaTCMaTI/IKI/I) IIpyu pCIICHUHN NPUKIIAIHBIX 3a1a4;
- HaBbIKaMH O606H.[€HI/I$I PE3YyJILTATOB 06pa6OTKI/I CTATUCTUYCCKOI'O SKCIICPUMCHTA.







4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO01mmas Tpy10eMKOCTh TUCHHUTUTHHBI COCTaBISIET 5 3a4eTHhIX equHull, 180 akaa. yacoB, B TOM YHCIIE:

— KOHTakTHas pabota — 74,15 akan. 4yacos:

— aymutopHas — 70 akaj. 4acos;

— BHeayauTopHas — 5,15 akaz. yacoB
— camocTtosTenbHas padora — 70,15 akan. gacos;
— TMOATOTOBKA K ’K3aMeHy — 35,7 akaJl. Jaca.

AynuropHas % s
KOHTaKTHas pabora| & o 5o
£ | (Bakam.uacax) | K 2 . ©opma TEKyIIEro KOHTPO/LA & & =
Paznen/ Tema 3 Lo % Bua camocrosAaTesbHONU yCIIEBAEMOCTH U g5z
JIUCITUTLTHBI 3 U R R 8% & paboThl MIPOMEXKYTOYHOU g% qE)
1l E|&8E8 EE § N aTTecTalluu ° & S
5 S = 2= S 'S = g
2|88 B3 |8~ g
Pazgen 1. DjeMeHTHI TEOPUHM MHOKECTB U MATEMATHYECKOMH JIOTHKH
1.1. OcHOBHBIE MOHATUS TEOPUU MHOXKECTB.| 1 2 2 6 - IOATOTOBKA K 3aHSATHIO, Omnpoc OIIK-3
OCHOBHBIE OIEpallu HaJl MHOXECTBAMH. -BBIIIOJIHEHUE JIOMAIITHETO 3yB
Huarpammbl  Diinepa-Benna.  bunapnbie 3aJJaHUS
OTHOIICHHUS.
1.2. Anrebpa gnoruku. BpickazpBanus.| 1 4 4 10 - IOATOTOBKA K 3aHATHIO, AKP Nel «9nements! Teopuu |OITK-3
Jlornueckue  omnepanuu.  VICTUHHOCTHBIE - TMOArOTOBKAa K KOHTPOJBHOM|MHOXECTB M MATEMaTHYECKOM |3yB
tabmupl. [Ipeaukars! u kBanTopsl. [Tonarue pabote JIOTHKH
(b OpMYITBI IOTUKY TPEAUKATOB.
Hroro no paszneny 1 1 6 6 16 AKPNel
Paznen 2. DiuemenTsl Teopuu rpagos
2.1. IlonsiTue o rpade, ero npoucxoxaeHue.| 1 2 2 6 - IOATOTOBKA K 3aHATHUIO Omnpoc OIIK-3
[IceBnorpad, MynbTUrapd, noarpad, -BBINOJHEHNE JOMAIIIHETO 3yB

Haarpad, yactuyHblli rpad. CMEXHOCTS,

3aIaHns




AynuropHas s s
KOHTaKTHas pabora| & o 5o
o (B akay. yacax) £ § dopma TekyIIero KOHTpPOJIA Eph =
Pasznes/ Tema 3 g n = Bup camocrosaTenbHOU yCIIEBaeMOCTHU U g5z
JVICIIUTLINHBI 3 < le x| & w E: S paboThI MIPOMEXKYTOUHOU §§ q:)
© = &E| EE |8 e aTTecTalluu o 5 S
218 = B = s '8 2
2|88 B8 |8% g
UHIUJACHTHOCTb. Crenenn BEPILUHBI.
Opuoponuerid  rpad.  Ilommeni  Tpad.
JlononHenue rpada.
2.2. O6benunenue u mnepecedenue rpagos.| 1 2 2 6 MOATOTOBKA K 3aHSATHUIO, AKP Ne 2 «3nementsl Teopun |OITK-3
Nzomopdu3m. MaTpuiibl CMEKHOCTH U - HOArOTOBKA K KOHTPOJIBHOM rpadoB» 3yB
WHIUJACHTHOCTH pabote
HTroro no pazneny 2 4 4 12 AKP Ne 2
Paznen 3. Jluneiinas aareopa
3.1. Marpungsl. JlelictBus Haj Matpunamu.| 1 4 4 12 - MIOATOTOBKA K 3aHATHIO, OIIK-3
Onpenenureny, CBOWCTBA ONPEACIUTENEH. -BoinosiHeHne MJI3 Ne 1 3yB
OO6paTHas marpuna. «Martpuiibl, OIpeneauTeNy,
CIIAVY»
3.2. Cucrembl JHHEWHBIX anreOpamueckmx| 1 4 4 13 - IOATOTOBKA K 3aHATHIO, AKP Ne 3 «Marpumsl,|OITK-3
YPaBHEHUM, METOBI PELLICHUS -epinosiHeHne M3 Ne  1|ompenenutenu, CJIAY» 3yB
«Matpuupl, OIPENICIINTENH,
CIIAY»
-IIOATOTOBKAa K  KOHTPOJIGHOM
pabote
Hroro no pasgeny 3 8 8 25 HUA3 Ne 1, AKP Nel 2,3
Hroro 3a cemectp 1 |18 | 18 53 3ader ¢ oneHkoM




AynuropHas s s
KOHTaKTHas pabora| & o 5o
o (B akay. yacax) £ § dopma TekyIIero KOHTpPOJIA Eph =
Pazpnen/ tema 3 E % Bun camocroAaTesnbHOU yCIIEBAEMOCTHU U g5z
JUCIAIIIMHBI > < e w| ¥ ow 8= S paboThI IIPOMEKYTOUHOM ?E q:)
© = | &E| EE § e aTTecTalluu o 5 S
Z |13 = B = S 'S 2
2|EE B8 |8= g
Pa3znen 4. Teopusi BeposiTHOCTE 1 MATEMATHYECKAS CTATUCTHKA
4.1 KomOuHaTOpHKA. [lepectanoBku,| 2 2 2 2 - IOATOTOBKA K 3aHSATHIO, orpoc OIIK-3
pasmemienust U codetanus. CoeauHeHus: 0e3 - Bomonnenne MJA3 Ne 2 3yB,
IIOBTOPEHUM U c IIOBTOPEHUSMM. «Teopus BepoATHOCTEW»
KomOuHaTopHBIE mpaBWiia CIIOKEHHUS |
yMHOXeHUs. IIpumeppl  KOMOMHATOPHBIX
3a1a4
4.2.CobbiTHs, ux kimaccudukanus. Anrebpa| 2 2 2 2 - MIOATOTOBKA K 3aHSATHIO, orpoc OIIK-3
cobbITH. Kiaccuueckoe, reomMmerpudeckoe u BeinoiHenne /13 Ne 2 «Teopus 3yB,
CTaTUCTUYECKOE OINpEENICHUsI BEPOSTHOCTH. BEPOSTHOCTEN»
VYcnoBHas BEPOSITHOCT. TEOpEMBI CIIOKEHHUS
Y YMHOKEHHSI BEPOATHOCTEN
4.3.dopmyna HIOJIHOM BEPOSITHOCTH.| 2 2 2 2 - IOATOTOBKA K 3aHATHIO, orpoc OIIK-3
@®opmyna  baiteca. Cxema  bepnymiu, - BeinosineHue NJI3 Ne 2 «Teopus 3yB,
npubmmxenus Jlamnaca u [lyaccona BEPOSITHOCTEN
-noaroroBka k AKPNe 4 «Teopust
BEPOATHOCTEN»
4.4. CnyvaitHple BeTWMYHHBL. J[HCKpeTHBIC W| 2 4 4 4 - IOATOTOBKA K 3aHATHIO, AKP Ne 4 «Teopus|OIIK-3
HEIpEPBIBHBIE CIIy4allHbIE BEIUYUHBL. Psn BoinonHenue NJI3 Ne 2 «Teopus|BeposTHOCTEN» 3yB,
pacnpenenenus, (QyHKUMS pacrpeneaeHus, BEPOSTHOCTEN»
ILJIOTHOCTb PaCIpeIeICHHUs . - noarotoBka k AKPNe 4«Teopust
Matematuueckoe OXHAaHUE, JAUCIIEPCHS, BEPOSTHOCTE»
CpEeHEE  KBaJpPaTHUYECKOE  OTKJIOHEHHE.




AynuropHas s s
KOHTaKTHas pabora| & o 5o
o (B akay. yacax) £ § dopma TekyIIero KOHTpPOJIA Eph =
Pasznes/ Tema 3 g n = Bup camocrosaTenbHOU yCIIEBaeMOCTHU U g5z
JVICIIUTLINHBI 3 < le x| & w S = S paboThI MIPOMEXKYTOUHOU g% q:)
© = | &E| EE § e aTTecTalluu o 5 S
5 S =| F E s '8 2
2|88 B8 |8% g
HopmanbHoe pacnipenenenue
4.5. OcHOBHBIE IIOHATHS MAaTEMATHUYECKOH| 2 2 2 2 - TIOATOTOBKA K 3aHATHIO, 3amura nabopartopnoii| OITK-3
CTaTUCTUKU. ['eHepasibHasi COBOKYMHOCTh M - BBINIOJIHEHUE JlabopaTtopHoi | paboTsl Ne 1 3yB,
BBIOOpKA. Cratuctuueckue OLICHKHU paboret Ne 1  «llepBuunas
MapaMeTpoB pacmpezelieHus. TodeuHblie W o0paboTka pe3yabTaToOB
WHTEPBAIIbHBIE OIICHKHU. IKCIIEPUMEHTA
4.6.JloBepuTenbHBIC HWHTEPBAJIBI st 2 2 2 2 - MMOJITOTOBKA K 3aHSTHIO, 3ammra naboparopuoii | OTTK-3
MapaMeTpoB HOPMAIBHOTO PACHpPEIEICHHUS. - BBINONHEHUE JabopaTopHO |paboThl No 2 3yB,
[TonsTne 0 KPUTEPUIX MIPOBEPKU paboThI Ne2 «Ywucnossle
CTaTUCTUYECKUX THIOTES. XapaKTepUCTUKU  TE€HEPaIbHBIX
apaMeTPOBY
4.7 Kputnueckas 00J1acTh, YpOBEHb| 2 3 3 3,15 |- moAroToBKa K 3aHATHIO, 3amura nabopatopnoii| OITK-3
3HAYUMOCTH, MOIITHOCTD KpUTEpHsI. - BBINIOJHEHUE J1abopaTtopHOH |paboThl Ne 3 3yB,
Kpurepuii cornacus [Tupcona st runoressl paboThI Ne3 «[IpoBepka
0 HOPMaJILbHOM pacIpeielieHuN CTAaTHCTUYCCKUX THUTIOTE3)
Hroro no pasneny 4 17 | 17 17,15 N3 Ne 2, AKP Ne 4
JlabopaTopHbie padoThI Ne
1,2,3
Hroro 3a cemectp 2 17 17 17,15 IK3aMeH
HUroro mo gucuuiinae 35| 35 70,15 3ayer ¢ OLEHKOM
(1 cemectp),
JK3aMeH (2 cemecTp)
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5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Peanuzanusi KOMIETEHTHOCTHOTO IMOAXO0Ja MPEIyCMaTpPUBAeT MCIOIb30BAHHE B Yy4E€OHOM
nporecce akTUBHBIX M MHTEPAKTUBHBIX ()OPM NPOBEACHUS 3aHATUH B COYETAHWU C BHEAYAUTOPHOU
paboToii ¢ 1eNbio GOPMUPOBAHUS U PA3BUTHUS PO ECCHOHATBHBIX HABBIKOB 00y4aromuxcs. CoriacHo
n. 34 Ilopsaka opraHu3aliil M OCYIIECTBJICHHUS JESITEIBHOCTH MO 00pa3oBaTEIbHBIM IIPOrpaMMaM
OakanaBpuaTa BbIciiero oOpaszoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 r. Ne 301), mpu
MPOBEICHUU YYEOHBIX 3aHATUH 00ECIeYMBACTCS PA3BUTHE Y OOYYAIOIIMXCS HABBIKOB KOMAaHIHOMN
paboThl, MEXIMYHOCTHON KOMMYHHUKAIIMH, MIPUHATHUS PEIICHUH, JTUIEPCKUX KAueCTB, B TOM YHCIE C
YU4ETOM PETrHOHAIBHBIX OCOOEHHOCTEH MpPO(ECCHOHATBHONW JAEATENbHOCTH BBIYCKHHKOB U
notpeOHoCTel paboTomareneii.

BriOupas Ty wim HHyI0 TEXHOJOTHIO pabOTHI C 00yJaIOIMMUCS, HEOOXOJMMO UMETh B BUJLY, UTO
Hau6ob1Iero 3ddexkra oT ee MPUMEHEHHs] MOXKHO JOCTUYb, €CIIU YYUTHIBATh L[EIH 00pa3oBaHusl, Ha
peanu3ayio KOTOPHIX JOJDKHA OBITH HampaBiieHa M30MpaeMas TEXHOJIOTHSA, COIEp)KaHHe, KOTOpOoe
MPEJICTOUT TepeaaTh OOydYalolUMCS C €€ MOMOIIbI0, a TaKKe YCJIOBHS, B KOTOPBIX OHa Oyner
MCIIOJIB30BATHCS.

B Hameit paboTte Mbl HCTIONB3YEM CIEAYIOIIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeIbLHOIO MpOIecca,
MIpeIoiaraeT mpsIMyl0 TPAHCISAIUIO 3HAHUM OT MpernojaBaTeliss K CTyACHTY (IPeUMYIIECTBEHHO Ha
OCHOBE OOBSACHUTEIHHO-MIUTIOCTPATUBHBIX METOJIOB OO0yd4eHus). YueOHasi NesTeIbHOCTh CTYACHTa
HOCHT B TaKHUX YCJIIOBHUAX, KaK MIPABUIIO, PENPOAYKTUBHBINA XapaKTep.

@®opMBbI yUeOHBIX 3aHSATHIA:

- uH(GOpPMAIIMOHHAS JICKIMS — IOCIIEIOBATEIbHOE HM3JIOKEHHE MaTepuaia B JUCIHUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIECTBEHHO BepOAIbHBIMU CPEICTBAMH.

- ceMuHap — Oecela mpenojgaBarels U CTYJEHTOB, OOCY)XICHHME 3apaHee IMOJTrOTOBIEHHBIX
COOOMICHNH TIO KaXKIOMy BOMNPOCY TUIAHA 3aHATHS C €IUHBIM JUIS BCEX IMEPEYHEM PEKOMEHIYyeMO
00513aTeNIbHON U JIOTIOJIHUTENbHOMN JINTepaTyphI.

- TPAaKTUYECKOE 3aHATHE, TOCBAIICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHH M HABBIKOB II0
MPEUI0KEHHOMY aITOPUTMY.

2. Texuwonoeuu npobnemunoco o0byyenus. OpraHuzanms 00pa30BaTENIBHOIO  IpoIllecca
Ipe/rnosiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3AaHUE YYEOHBIX MPOOJEMHBIX CUTYAIUH s
CTHUMYJIUPOBAHMSI aKTUBHOW MTO3HABATEILHON JIESITETbHOCTH CTYACHTOB.

®opMbl yUeOHBIX 3aHATHIA:

- IpoOJIeMHAs JIEKIHS — U3JI0’KEHHE MaTepHala, Mperosararomiee IOCTaHOBKY MPOOJIEMHBIX U
JMCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE PA3IUYHBIX HAYYHBIX MOJXOJOB, aBTOPCKHE KOMMEHTapHH,
CBSI3aHHBIE C PA3IIMYHBIMHA MOJICIISIMUA MHTEPIIPETALNY H3y4aeMOro MaTepHraia.

- JIEKIUs «BIABOeM» (OMHapHas JIEKIUs) — M3JI0KEHHE MaTepuaja B (OopMe JUATOTHYecKOro
oOlIeHHsI IByX CTYJIEHTOB (3apaHee MOJArOTOBHUBIIMXCS) WM CTYACHTa U MpenojaBaTeis (Hanpumep,
PEKOHCTPYKIIHS IMAIOTa UCTOPUUYECKUX JTMYHOCTEH — CBUAETENEH OTKPBITUS KAaKOTro-IM00 Hay4uHOTO
(baKTa; «y4eHOTO» U «ITPAKTUKA» U T.JI.).

- IIPAaKTUYECKOe 3aHATHE B (hopMe MPAKTUKyMa — OpraHu3alus yueOHoM paOboThl, HalpaBIeHHas
Ha pelIeHHe KOMIUIEKCHOH y4eOHO-IT03HABaTeIbHON 3aqauu, TPeOYIOIIeH OT CTyJAeHTa MPUMEHEHUS
KaK HayYHO-TEOPETHUECKUX 3HAHUH, TaK M MPAKTUYECKUX HABBIKOB.

- caMoOCTosITelIbHasi paboTa (C KOHCYJbTAlMSIMHU TPEIoJaBaTeNisi) Ha OCHOBE KeWc-MeToia —
o0y4yeHHe B KOHTEKCTE MOJEIHUPYEMOW CHTYyallud, BOCHPOM3BOIAIICH pealbHble yCIOBUS HAy4HOIN,
MpOM3BOJICTBEHHONW. OOyuaroniuecss JO0JDKHBI MPOAaHAIM3UPOBATh CHUTYAIMIO, pa3o0paThCcsi B CYTH
npobieM, MpeIoKUTh BO3MOKHBIE PELIeHHs U BbIOpaTh Jyuiiee u3 HuX. Keiicbl Oazupyrorcst Ha
peaibHOM (paKTUYECKOM MaTepuase Ui ke MPUOIMKEHbI K peaJbHOU CUTYaIUH.

3. Texnonoeuu npoexmmnozo o6yyenusi. OOpa30BaTENBHBINA MPOLECC TIOCTPOCH B COOTBETCTBUU C
QIITOPUTMOM TIOATAIHOTO PELIEHUsI TPOOIEMHOM 3a/1a4 WK BBIOJIHEHUS ydeOHoro 3aganus. [Ipoekr
IpearnoiaraeT  COBMECTHYIO  Y4eOHO-TIO3HABATENBHYIO  JICATENBHOCTh  TPYIIBl  CTYIEHTOB,
HampaBJICHHYI0 Ha BBIPAOOTKY KOHIICMIIMM, YCTAHOBJIEHHE LeJde U 3aaay, (OpMYyIHUPOBKY
OXKUJIAEMBIX PE3YJIbTAaTOB, OMNpECNCHHE NPUHIMIIOB M METOJUK pEIICHHs IOCTaBICHHBIX 33734,



IUTAHUPOBAHKE X0/1a paOOThI, MOMCK JOCTYIMHBIX U ONTHUMAJIBHBIX PECYPCOB, MOITANHYIO pEaIU3aIlUi0
TUTaHa Pa0OTHI, MPE3CHTAIMIO PE3YJIbTATOB PabOThI, MX OCMBICIICHHE U peduiekcuro. [Ipumensercs B
OCHOBHOM TSI [TEPeX0/1a KOMIICTCHI[MH HA YPOBEHbD BIIAJICHUSI.

OCHOBHBIE THITBI IPUMEHSEMBIX HAMH B 00pPa30BaTEIIbLHOM JESITEIBHOCTH MTPOCKTOB:

Hccreoosamenvckuii npoexm — CTpyKTypa npuOimkeHa K (opMary HaydyHOTO HMCCIICIOBAHUS
(ToKa3aTEeNBCTBO AKTYaJbHOCTH TEMBI, OIPEICIICHUE HAyYHOW MpOOJIeMBbl, TpeaMeTra U OObeKTa
UCCIIC/IOBaHMsI, Ieied W 3ajJa4, METOJO0B, HCTOYHHUKOB, BBIJBM)KCHHEC THUIOTE3bl, 0000IICHUE
pe3yabTaToOB, BBIBOJBI, 0003HaUCHHE HOBBIX MpoOiieM). Pesymbratom siBisieTcs ydeOHas KapTa IO
MOTYJIO Halllei 00pa30BaTeIbHOM MPOrPaMMBbI.

Huppopmayuonnwiii npoexm — y4eOHO-TIO3HABATEIbHAS JICATEIIEHOCTh C SIPKO BBIPAKCHHOM
IBPUCTHUYCCKOW HANpPaBJICHHOCTBIO (IIOMCK, OTOOp M cHcTeMaTh3anus HHGOpMAIMd O KaKOM-TO
00BEKTE, 03HAKOMJICHHE YYaCTHHKOB TPOEKTa ¢ 3TOoW MH(popMmaiuei, ee aHanmu3 u 00oOIICHUE H,
HAKOHEII, MPE3CHTAIIUS 110 MPAKTHUCCKOMY MPHIIOKEHUIO).

4.  UnpopmayuoHHO-KOMMYHUKAYUOHHbIE — 00pazoeamenvhvle  mexnoaocuu. OpraHu3aius
00pa3oBaTeNBLHOrO Mpoliecca € MPUMEHEHHEM CICHUAIM3MPOBAHHBIX TMPOTPAMMHBIX Cpel U
TEXHUYECKHX CPEJICTB paboThl ¢ nHpopmanuei (nHGopMaIonHyto cpeny yHusepcureta MOOJLYC
MOODLE).

@®opMbl  y4eOHBIX 3aHATHH C HCIOJB30BAaHHEM HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI:

Jlekuus-BU3yalu3anusi —  U3JIOKEHHE  COJCP)KaHHWsS  CONPOBOXKIAETCS  MpE3CHTaIueil
(meMoHCTpaIel y4eOHbIX MaTepHAIOB, MPEACTABICHHBIX B Pa3jIMYHBIX 3HAKOBBIX CHCTEMax, B T.4.
WLTIOCTPATUBHBIX, TPAQHUECKUX, ayIU0- U BUICOMATEPUAIIOB).

[TpakTryeckoe 3aHsATHE B (hOpMe MPE3CHTAIMH — MPEACTABICHUE PE3YJIbTAaTOB MPOCKTHON HJIH
MCCIIEIOBATEIIBLCKOW JACATEIIPHOCTH C HCIIOJb30BAaHUEM CIICIIUAIM3UPOBAHHBIX TPOTPAMMHBIX CpPEl.

6 YyeOHO-MeTOAMYECKOE 0OOecTiedeHHe CAaMOCTOATEIbHOI padoThl 00yYalOIINXCs

I[lo nmucnuniomHe  «MaremaTuka»  OpeAyCMOTpEHa  ayJUTOpHas W BHeayAUTOpHas
camocCTosITeNIbHasl paboTa 00y4aroIuXCsl.

AymuTopHas caMOCTOsITeNIbHasE paboTa CTYJIEHTOB MPEAINOoJIaraeT peleHrne KOHTPOJIbHBIX 3a7a4
Ha NPAKTHYCCKUX 3aHATHAX.

Ilpumepnuie ayoumopnvie konmpovhote pavomot (AKP):

AKP Nl «Onemenmul meopuu MHOMCECHE U MAMEMAMUYECKOU JIOZUKU

1. Haitaure snemenTs muoskectsa A(1B; AUB; A-B,ecin A={3,4,6,7); B={6,7,8}.
2. Haiigure annemenTs! MHOKecTBa Al B,eciu A-B={2,4,5}; B={6, 7, 8}.

3. Hano: A={0,1,2,3,5,6}; B={3,4,6,7,9; C={0,5,6,7,8);
I={0,1,2,...,9}. HaiigiuTe a;1eMEeHTEI MHOXKECTB:
1) A-(BUC); 3) A-(B-C); 5) C-(ANB);
2) B-(ANC); 4) A-(BNC); 6) (AUB)-(ANB).
4. lano: A={0,1,2,5); B={1,2}; C=4{2,5,7}; I={0,1,2,3,4,5,6, 7).
Ha#iuTre asieMeHTHI MHOXKECTB!
1) (AUBUC)-B; 3) (AUB)-(A\B);

2) A-(BNB); 4 I-(AUBUOQ).
5. Vkakure nycThie MHOMKECTBA, eCJIM H3BeCTHO, 4T0Ac Bc C,A# D, C#D:
a)(B-C)N(AUB); B) CU(A-B); A (ANB)U(B-C);

6) [CN(AUBUC)]-B; T cN(B-A4); & AU(B-C).
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6. CocTaBbTe TAOIHOV HCTHHHOCTH 118 (popMYIABI AAredphl BBHICKA-
3LIBAHHI. YKaKHTe BHI (POPMYIBI:

1. (YvZ)—>(XvD). 3. (X =TY)VZ)A(X AZ).
2. (XVY)AZ) = X)AZ. 4. (XAY)> (Z o)V

AKP Ne 2 «Inemenmut meopuu 2paghoe
1. Ha puc. 1 ykaxwure nceBaorpadnl, MylabTUTpadbl, TpoCThie rpadbl

T W= N

‘ 9 p

Pre. 1

2. Ha xakue Bompchl Bel oTBeTHTE «Hay:

1) Mosxer nu ObITh IPOCTBIM Tpad, coaepxkaniuii 4 BepMHbI 1 8 pebep?

2) Mosxet au rpad ¢ ogHEM peOpoM ObITh rceBaorpadom?

3) Mosxert au rpad ObITH IceBaOrpadoM, eciii B HEM HET KpPaTHBIX pebep?

4) Moxer i rpad ¢ oJHUM peOpoM ObITh MyTbTUTpadoM?

5) I'pad comepkut oaHy BepiuuHy. MoXKeT Ji OH ObITh MyJIbTUTpadoM?

6) I'pad comepkut oaHy BepiuuHy. MoeT i OH ObITh TiceBaorpadom?

7) I'pad comepkut oaHy BepiiuHy. MOXET JIi OH OBITh IPOCTHIM rpadom?
3. VYkaxwuTe HOMEpa BOIPOCOB, HA KOTOPBIE BBl HamnTe yTBepAUTEIbHBIE OTBETHI:

1) Moryr 11 6bITh H30MOPGHBIMU Tpadbl, HE coxepkalnue pedep?

2) [lanbl qBa MONMHBIX rpada ¢ OAMHAKOBBIM YUCIOM BepliuH. [Ipy BCSKOW 1 HyMepanuu

BEPLINH COXPAHAIOTCS YCIOBUS U30MOp¢pu3Ma 3Tux rpagpos?

3) [laHbl 1Ba OMHOPOJAHBIX rpada ¢ OMUHAKOBBIM YHCIIOM BepIIMH. Besikas in Hymeparust

BEPIIUH 3TUX I'padoB yIOBIETBOPSIET YCIOBUAM U30MOpphuzma’?

4. Ha puc.2 ykaxure:
1) HOMepa nmpocThIX rpadoB
2) cTemneHu BepluH rpada 2 B HOPSIKE UX HyMepaluu
3) HoMmepa rpadoB, SBISIOIIUXCS YACTUYHBIMU 110 OTHOIICHUIO K rpady 4
4) Howmepa riceBaorpados
5) HOMepa mynbTHUTpadoB
6) HOMepa rpadoB, SBISIOIIUXCS YaCTUYHBIMU IO OTHOIICHUIO K Tpady 8

1 2 3 4 -
1»10,1!1 z;’;I;; 1‘2134 123 4 1 338 4
AARE 20‘0 11‘olo‘|o 1joj1j1/1 1f1]ofo]1
3[1{1]1]0 303127'i 3000 21'0'1“ tfifol ol
HhT 420,03 3010:270 8l1/1/0/1] sfo[1]0]1
: 1 2| 40](;‘01 41]14‘10 41(0.1‘11’0
13'?:?'; 1(1)1(2; ?‘; 12‘34 1 2 3 4 1 2 3 4
Hrjrjrf1] af1fof1fo] 1[1Tololo
§1loJoI1 2lolojo[1] 27 1/1]1 20|1‘o;1 20|1foo
4;?'](1)1 3l1/0/olo sl1/11]1] s[1lo[1]0 3030110
[1j1jo] 4fofrfofo] 47112 4fo]1]o]1] 4fo]0]0[1
6 7 8 9 10
puc. 2
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AKP Ne 3 «Mampuuywl, onpedeaumenu, CJIAY»
3aganme 1. Haiitu matpuny X. [IpoBepuTh NpaBHIBHOCTH PEIICHHS IOJCTAHOBKOW HaiJIeHHOW MaTpHIbl B
HCXOJHOE ypaBHEHUE.

44" + X =8C-B-4A4" | ecu

2 0 -1 1 -2
1 -11
A=|2 1 -1|, B= ;o C=|1 -3|
0 -1 3
01 1 0 1
3aganue 2. BeraucnuTs onpenenuTens 4-ro mopsaka
1 0 2 -2
3 -1 -1 2
2 1 -1 -1
1 2 -3 -1

3aganne 3. PemmTh cucTeMy JHHEHHBIX ypaBHCHHN TPEMs CIIOCOOaMU:
- mo hopmynam Kpamepa,

- MaTPUYHBIM METOIOM (C IIOMOIIbI0 0OPaTHOM MaTpHIIHI),

- metozioM ["aycca.

3x; —5x, +3x53 =1;
xl+2.X2 +X3 :4,
— X1 +7xy +2x3 =8.

AKP Ne 4 «Teopus eeposamnuocmeit)

1. 13 10 po3 u 8 reopru Hy»KHO COCTaBUTbh OYKET TakK, YTOOBI B HEM ObUIM 2 PO3bl U 3 TeOpruHa.
CKOJNBKMMHU CIOCO0aMH MOKHO COCTaBUTh TaKOHW OyKeT?

2.JInpT HauMHaeT OBWXKEHWE C 7 Taccaxwpamu W ocraHaBimuBaercs Ha 10 sraxax. Kakxopa
BEPOATHOCTH TOT'O, YTO

a) HMKaKue JBa [accaxupa He BBIMIYT HA OJJHOM U TOM K€ 3TaXKe;
0) Ha [ATOM 3Ta)ke BBIMJET TOJIBKO OJMH NACCAXKUP?

3. 20 osK3aMeHAIMOHHBIX OWJIETOB COJEpKaT IO JBa BOIMPOCA, KOTOpPBIE HE TOBTOPSIOTCS.
OK3aMEHYIOIMICSA MOKET OTBETHTH TOJILKO Ha 35 BompocoB. OmpenennTte BEPOATHOCTb TOTO, YTO
9K3aMeH OyneT cAaH, €CiH JJIs 3TOro JIOCTaTOYHO OTBETUTH Ha J[Ba BOMNpOCA U3 OJHOTO OuieTa Wiu
OJIMH BOIIPOC M3 MEPBOro OMiieTa U Ha yKa3aHHBIN JOMOJIHUTENbHBIA BOIPOC U3 APYroro Ouiera.

4. Wmerorcss aBe ypHbI: B mepBoi 3 OenbIX M 7 KpacHBIX LIapOB; BO BTOpoM 4 Oenblx U 5
KpacHbIX. V3 mepBoii ypHBI BO BTOPYIO CIy4aiiHBIM 00pa3oM mepeKiaabpiBatoT aBa mapa. [locne sToro
W3 BTOPOH YpHBI OEpyT OJMH IIap.

a) Haiigute BeposITHOCTH TOTO, UTO ATOT 1Iap OyAeT OenbIM.
0) M3BnevyenHslil map okasaincst OenbiM. KakoBa BEpOSTHOCTH TOTO, YTO BO BTOPYIO YPHY U3
NIepBOIl MepeokKuIu 1Ba O6enbIX mapa?

5. Jlns mpsaeHus cMenleHbl MOPOBHY Oenblii M OKpallleHHBIM Xsionok. KakoBa BeposITHOCTh
TOr0, YTO CpeAM IMSATH CIy4aliHO BBIOPAHHBIX BOJOKOH CMECH OOHAapYXHTb HE MEHee JIBYX
OKpalICHHBIX ?

Ilpumepnvie unousudyanvnvie oomawinue 3aoanusn (U/]3):
HJ[3 Ne 1 «Mampuywt, onpedenumenu, CJIAY»

1. Haiigute cymmy, pa3HOCTb, NpPOM3BEICHHE MAaTpPHIl, €CIU TaKUE OIepaliu
BO3MOKHBI
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2 4 -1)(1 1 -1 5
1) |0 3 7|2 -2 0 4 |34 2 0)
00 -2){1 1 -2 -1
5 6)(-2 3
3 5)78)(04)
2)[2_l 1}-—2 2 _1\(2 3 4
5 0 -6)| " o 2324
0 3)l1 -1 1
3 0 -4)(0 0 1
3) |5 7 9]0 4 0
-2 1 6)1 00

2. Beraucnute onpenemTeny

4 -1 0 11 1 1 14 -8 01 2
) 0 7 2 2) 1 2 5 35 0 -4 4991 0 2
0 0 3 1 4 25 2 -7 2 1 2 0
3 7 -2 5
01 4
3.Jlana marpuma A = . Haitgure ee onpenenurens.
1 0 2 -4
0 0 5 1

4 Haitnute oOpaTHbBIE ISl MATPUII
1 0 O

2 7 1 -4
1) 2) 3)|2 5 -1].
5 0 3 2
4 7 1
5. Pemmre cucremy a) matpudHbIM ciocobom, 0) mo popmynam Kpamepa, B) metogom 'aycca
X + 3y + 2z = -1,
3X + 2y + 52 = 6,
4x + 3y + z = 1.

HJ[3 Ne 2 «Teopus eeposmuocmeity

1. Tlo muieHu npous3BOAUTCS TpH BhICTpena. PaccmarpuBatores cobbitus A, B, C — nonaganue npu

MIEPBOM, BTOPOM U TPEThEM BhICTpesax. UTo 03Ha4aroT COOBITUS A+B+C,4B+Cy

2. B ypue 12 mapoB. Cpenu >Tux mrapoB 3 Oenbix u 9 depHbIX. KakoBa BEepOSTHOCTH TOTO, YTO
Hay/laqy BBIHYTHIN I1ap OKaXeTcs OeNbImM?

3. B pagwoctymuu tpu MukpodoHa. JJ1 Kaxa0ro U3 MEePBhIX JIBYX MUKPO(POHOB BEPOSTHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a nus Tperbero — 0,9. Haiitu BeposiTHOCTH TOTO,
YTO B JIaHHBI MOMEHT BKJIFOUEHBI 2 MHUKPO(QOHA.

4. B mponaxe UMEIOTCs Oesble 1 KOPUYHEBBIE Silla B COOTHOLICHUH 2:3, mpryueM npou3BoAcTBO 60%
6enbix U 71% KOpUYHEBBIX SUI] IaTUPYETCS THEM, IPEIIIECTBYIOUINM JIHIO MPOJIaXH, a OCTaJIbHbIC
giflla gatupyrorcs Oosee paHHUMHU duciaamu. [lokymaTenb 3aka3bpiBaeT siflla, JaTHUPyEeMbIe THEM,
MPEALIECTBYIOIINM JTHIO MPOAAXKH, HE3aBUCUMO OT uX LBeTa. KakoBa BEpOSTHOCTH TOrO, YTO EMY
MPOJAAYT PEIIETKY OeNbIX sull?



5. TenedonHnas ceth yupexaeHus oocmyxkuBaet 200 aboHEHTOB. BeposTHOCTH TOTO, YTO B TEUCHUE
MUHYTHI BHYTPHU 3TOM CETH KTO-TO KOMY-TO MO3BOHHUT, paBHa (,7. KakoBa BEeposSTHOCTH TOTO, YTO B
TEYeHHE MUHYTHI OyneT 5 3BoHKOB? KakoBa BEpOSITHOCTh TOTO, YTO B TECUEHUE MHUHYTHI Oy/eT HE
Oonee 5 3B0HKOB? HaiiT HauBEpOsATHEHIIIEE YMCIIO 3BOHKOB B TEYCHUE MUHYTHI.

6. BepodaTHOCTh TOTO, YTO CTPENIOK MOMAJEeT B MHINCHb MPU OJHOM BhIcTpelne, paBHa 0,6. Ctpenok
CTpEJISIeT 10 MHIICHH 0 TIEPBOrO MpoMaxa, HO YUCIO BBICTpesioB He Oosiee 6. CocTaBUTh psij
pacrpeieieHus Ynclia CIeITaHHBIX BBICTPEIIOB.

7. 3agan psn pacnpeienieHus ciydaiHod BennuuHbl X. HaliTu Maremarumdeckoe OKuJaHHE,
JMCHEPCHIO U CPEHEE KBAIPATHUECKOE OTKIOHEHHE. II0CTpONTh DYHKINIO pacpeeIeHus..

Xi |6 9 15 16
pl 016 0,2 011 ?

Jlabopamopnwie pabomot

Jlabopamopnas paooma Ne 1 «IleppruuHasi 00padoTKa pe3yJIbTATOB IKCIIEPHUMEHTAa»
HaH CTAaTHCTHYECKUH paa (I/ICXOJ_IHLIC 3HAa4YCHHUA BeJ'II/I‘II/IH)

X v X M X v X M X M
38,4 18,7 40,7 24 30,3 18 27,3 251 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6
24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7
32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 357 153 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 34,3 20,7 48,7 11,5 325 28 352 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 35,5 24 23,9 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 21,4 19,8 40,1 174 47 17,3
36,9 23,2 59,8 6,1 38,4 23 34,4 234 314 30,2
36,6 7.9 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30
38 154 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8
55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 21,5 23,5 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3
42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 274
357 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

Haiitu BbIpakeHHe ABYMEpHOro sMOupuueckoro pacopenenenus (X, V), sMmnupuyeckue
pacrpeiesieHus COCTaBISIONMMX X U Y, MOCTPOUTH rpaduuecKkoe 0TOOpakKeHHE pacipeeIICHHM.
J1J1s 5TOTO - COCTaBUThH KOPPENAIMOHHOE TI0JIe, KOPPEAINOHHYIO TaOIUIly a0COMOTHBIX 4acToT,
BapHaIMOHHBIE PsAbL, Ta0uily «CTaTucTudeckasi COBOKYMHOCTh U3MEPUMOTO MTPU3HAKAY.

Jlabopamopuaa paboma Ne 2 «UucnoBbie XapaKTePUCTHKH IeHEPAJIbHBIX IAPAMETPOB»

[To nanHBIM, TTONY4eHHBIM B J1abopaTtopHOil paboTe Nel, omeHUTE TeHEpalbHBIE MapaMeTpPhI:
HalJUTE CpelHee, AMUCIEPCHs, CPEAHEE KBAaJApaTUYHOE OTKJIOHEHHE, aCUMMETpHUA, IKCLECC, MOJa,
MeauaHa, Kod(puuueHT Bapuanmuu Ui npuzHakoB X U Y. OuLeHuTe CcTeneHb OTKIOHEHUS
AMIMPUUYECKOTO PACIPEIEIEHNS 3TOT0 U3MEPUMOT0 NPU3HAKA OT HOPMAJIBHOTO PaCIpeEICHHUS.

s sroro 3amonHuTe Tabmuiy «Pacyer BBIOOPOUHBIX OIEHOK MPHU3HAKOB» U IPOBEAUTE
pacyeTbl MCIpPABICHHBIX OLIEHOK TI'eHepalbHBIX mMapaMeTpoB. Crenaiite BBIBOX O KOd(pQHIMEHTE
BApUALIAH.
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Jlabopamopnas paooma Ne 3 «IIpoBepka cTATHCTUYECKUX THIIOTE3»

[To maHHBIM, MONYyYEHHBIM B J1abopaTtopHbix padorax Nel m Ne2, mpoBecTH CTaTHCTHYECKYIO
MIPOBEPKY CTATUCTUYECKOM TMIOTE3bl O HOPMAJIbHOM pPaCHpElIEICHUU HU3MEPSIEMOro IpHU3HAKA I10
CJIIYIOLIUM KPUTEPHUSIM: a) CpPEIHEMY KBaJIpaTUYHOMY OTKJIOHEHHUIO, 0) pa3Maxy BapbUPOBaHUS, B)
MOKa3aTeIsiM MCIPABICHHBIX AaCUMMETPUM U DKclecca, T') Kputeputo [lupcona xz (ypoBeHb
3HAYUMOCTHU NpUHATH paBHbIM 0.05). B ciydyae npuHSTHS TMIIOTE3bl O HOPMAJIBHOCTH paclpeaeieHus
HaWTU JTIOBEPUTENIbHBIE MHTEPBAJIBI JJII MAaTEMAaTUYECKOTO OXHAAHUS U CPEIHEro KBaJpaTUYHOTO
OTKJIOHEHMSI IIpU YpoBHE HaAExHOCTH 0.95.
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7 OIl€eHOYHBbIE CPEACTBA /IS MPOBEAEHUA MPOMEKYTOUHOM aTTeCcTaliu

a) H.TIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqe}mﬂ H OLCHOYHLIC CpeaACTBA NJIsI IPOBECACHUS l'[pOMe)KyTO‘IHOi/i arrecranmmn.

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tmanupyemble pe3yabTaThl
00y4eHus

O1neHOYHBIC CPEACTBA

OIIK-3 - cnoco0HOCTHI0 HCOJIBL30BATH B podeccuo

HAJbHOM JeATEJbHOCTH OCHOBHbIE 3aKOHDI €CTECCTBCHHOHAYYHBIX JUCHUIIJIMH, B TOM YHUCJI€

MEAUIMHBI, IPUMEHATH METOIbI MATEMATHYCCKOI'0 aHAJIU3a H MOACTUPOBAHUA, TEOPETUICCKOI'O U IKCIIEPUMECHTAJILHOI'O HCCJICTOBAHUSA

3HaTe

- 0a30BBIC TIOHATHS MAaTEMaTHUKU;
UMETh TIpeJICTaBlieHne 00 anredpe
JIOTUKHA, MHOXKECTBaX, MaTpHIlax,
rpadax;

- OCHOBHBIC ITOHATHUA U METOABI TCOPHUU
BCPOATHOCTEH u CTaTUCTHYECCKOI'O
aHajiM3a pe3yJIbTaTOB JSKCIICPUMECHTA,

METOBI MaTeMaTHIECKOU
00pabOTKK HHPOPMALIUHU; YUCIOBBIX
XapPAKTEPUCTHUKAX CIIy4aiiHOM
BEJIMYMHBI.

1.

CoOoNoa~WN

el
= o

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Teopernueckne BONPOCHI s IK3aMeHa

OnemenrapHsle OyneBbl pyHKnU. KorbroHKIns. An3bI0HKINS.
OnemenTapHble OyneBbl QyHKIMU. VIMIITHKanus. DKBUBaICHIH.
OnemenTapHble OyseBbl QyHKINHU. Pemenne mornyeckux 3amad.
Jloruueckue ypaBHeHMs. Y IPOLICHUE JOTMYECKUX BbIPAXKCHUM.
Beenenue B Teoputo rpadoB. OCHOBHBIE IOHSTHS U OTIPECIICHNUSI.
Opnnopoanslit rpad. [onusiit rpad. JononHenue rpada.
Martpuibl CMEXHOCTH M HHITUIEHTHOCTH

DiepoBbI rpadbl.

Kombunaropuka. Pasmemenns. [lepecranoBku. [Ipumepsr 3amqay.

. Kombunaropuka. Coueranus. [Ipumep 3amaun.
. OCHOBHBIE NOHATHUS TeOpHN MHOXecTB. OCHOBHBIE ONlepalliy HaJl MHOXecTBaMu. JluarpaMmsl Ditnepa-Benna.

bunapHbIe OTHOLIEHUS

Matpuupl. Buael matpun. JedcTBus Hax MaTpULIaMU.

Onpenenurens. Onpenenenne, CBOICTBA ONMpPeAETUTENS.

Hesripoxnennas matpuna. O6paTHas MaTpuua.

CucTteMbl THHEHHBIX ypaBHEHHH. OCHOBHBIE TOHATHS.

Perenue HeBBIPOXKAEHHBIX JTHHEHHBIX cucTeM. ®opmynsl Kpamepa. MaTpudHbIii METOA.

Pemenue cucrem JIMHENHBIX YpaBHEHUM MeToioM ["aycca.

CucTeMbl THHEWHBIX OJHOPOIHBIX YPAaBHEHHH.

OneMeHTH KOMOMHATOPUKH: IEPECTAaHOBKH, PAa3MEIICHUs, COUCTAHNUS.

OCHOBHBIE TIOHATHSI TEOPUH BEPOSITHOCTEN: HCIIBITAHNE, COOBITHE, BEPOSITHOCTH COOBITHSI.

JeiicTBus HaJ cOOBITUAMU. AnreOpa COOBITHIA.

TeopeMsbl CI0XKEHUS U YMHOKEHHSI BEPOSTHOCTEH.

®opmyna nonHoi BepostHocTH. Popmyna beiieca.

INocnenoBarenbHOCTh He3aBUCUMBIX UcnbiTaHuid. Dopmyna beprynmu.

CrnyyaiiHple BETUUHHBI, UX BUJBL.

Psan pacnipenenenust. @yHkuus pacnpeneneHus, ee cBoiictsa. IInoTHoCTh pacnpeneneHust, CBONCTBA.
UncnoBele XapaKTEPUCTHUKH CIyYalHBIX BEIMYMH: MaTEMaTHYECKOE OXHIaHWe, IUCIEPCHS,
KBaJPaTHYECKOE OTKIOHEHHE.

cpenHee




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl
0o0y4eHus

OueHouHble CpeCTBA

28. HopMalbHbI 3aKOH pacrpe/eieHus] CIy4ailHOW BeJTMYHHBL.

29. Cucrembl cilIydailHBIX BEJIMYMH. 3aKOH pachpeneseHus. UHCIIOBBIE XapaKTEPUCTUKU CUCTEMBI CIy4aiHBIX
BEIMYHMH. 3aBUCUMOCTb CIIy4alHbIX BEIUUHH.

30. Ilpeamer MaTeMaTHYECKOW CTAaTUCTUKH. | eHepailbHAass COBOKYITHOCTP M BBIOOpKa. BapwannoHHBIA psm.
[Monuron. I'mcrorpamma. Omnupudeckast QyHKIUS pacnpeeneHus.

31. Craructuieckue OLICHKH NapaMeTPOB PaCTIpeeNCHNs TeHEPAIbHON COBOKYITHOCTH.

32. Craructmueckas nposepka rumotes. Kpurepnii cornacus. Kpurepuii [Iupcona.

YMmers

- peuiatb 3aga4d 10 U3ydYacMbIM
TCOPETUYCCKU pa3aciiaM,

- HaXOJIUTh BEPOSTHOCTD
CIIy4alHOrO COOBITHUS; OIpPEAEIATh
3HAYEHHS YMCIIOBBIX XapaKTEPUCTUK

CIIy4aitHOM BEJIMYMHBI.
Hcnonb3oBath METO/bI
CTaTUCTUYECKOU 00paboTku
HKCIEPUMEHTATbHBIX JAHHBIX.

HPCI[CTaBJ'ISITI) YHUCJIOBBIC NAHHBIC B

BUJE TpapuKOB U  JUarpaMM.
CTpouTh HOJUTOH M THUCTOIPaMMy
4acToT BBIOOPOYHOTO
pacnpeneneHusl. Hcnonb3oBath

MCTOJBI CTaTHUCTUYECKOMN O6pa6OTKI/I
OKCIICPUMCHTAJIBHBIX JJaHHBIX.

Ilpumepnsvie npakmuyeckue 3a0anus 014 IK3AMEHA U 3auema’

1. ITIpu nocraBke ¢ 3aBoja Ha 6a3y 1000 pamguONpHEMHHUKOB, Y 55 BBIIUIN U3 CTPOS JaMIlbl. HalTH BepOATHOCTH TOTO,
YTO B3SITHIN HAayJady NMPUEMHHK OyIeT NCTIPABHBIM.

2. [IaTHagIATh SK3aMEHAIMOHHBIX OWMJIETOB COJEp)KaT II0 2 BOMPOCA, KOTOPBIC HE IMOBTOPSIOTCS, 3K3aMEHYIOIIUHCS
3HAET TOJBKO 25 BompocoB. HaiiTn BEpOATHOCTH TOTO, 94TO 3K3aMEH OYAET CHaH, €CMU AJIS 3TOTO JOCTaTOYHO OTBETHUTH
Ha JIBa BOIIpOCa OJHOTO OHieTa.

3. [lpyHUMaeM BEpOSTHOCTH POXIEHHS MallbuMKa W JICBOYKM paBHBIMHU. Haiitm BeposiTHocTh TOrO, uTo cpeau 10
HOBOPOXXJICHHBIX 6 OKa)KyTCsI MaJIbUUKaMHU.

4. JlaH 3aK0H pacIpeeneHus JUCKPETHOH ClIydaiHON BEJIMYMHBIL:

X: [ 10 |20 |130 |40 |50
p: /0102 )03 |02 02
BBIYHCIIUTH €€ MAaTeMaTUUECKOe 0KUIaHNe, JUCIEPCHIO U CPEHEE KBaJIpaTHIECKOe OTKIIOHEHHUE.
5. laHa QyHKIUA pacrpeeieHus] HeITPepPHIBHOW CITy4alHON BETUIUHBI X

0 npu x<0
0,25x3(x+3) npu O<=x<=1
F(x)= 1 npu x>1
Haittn mroTHOCTH pacupenenenus f(x), mocTpouTs ee rpaduk, BEPOSTHOCT MMONAJaHus B 3aaHHBIN uHTepBan [0,5; 2],
Mx, Dx, Ox .
6. 3amaHo pacnpeseneHye BEpOsSTHOCTEH AUCKPETHOM ABYMEPHOM CllydalHOM BEJIWYHHBIL:
Y\X 2 5 8
0.4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

HaiiTy 3aK0oHBI pacmpe/iesieHns1 COCTaBIISIOMNX, KO3 OUIIMEHT KOppesiin
7.Tlo Beibopke mpu 3azamHoM yposae 3maummoctn O = 0,05 mposepurs mo xpurepmio Iupcona rumotesy o
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CTpyKTypHBI

[1nanupyemsble pe3ynbTaThbl

SJIEMCHT OI_IGHO‘-IHBIC cpeacrBa
0o0y4eHus
KOMIICTCHIINHU
HOPMaJIbHOM paclpe/ieieHHd TIeHEepaIbHOW COBOKYNHOCTH. B  ciyyae NPHHATHS TUNOTE36l O HOPMAaIbHOM
pacrpezieneHly HaliTh JOBEpUTENbHBIE HHTEPBAIIBI JUII MATEMaTHYECKOTO OXKUJIAHHUS (! W CPEJHEro KBaJApaTHUECKOTO
OTKJIOHeHHsI G MPH ypOBHe HajaexHoctH ¥ =1— o
X. 4 7 10 13 16 19 22 25
I
n. 6 11 14 22 20 13 9 5
I
Bnanets - HaBbIKAMH  MaTEMaTHUECKOM | /Ipumepnsie npuxnadusie 3adauu u 3a0anus
06paGoTKu HHPOPMALNY; 3aganmne 1. [loarotoBeTe OTBETHI HAa BONPOCH: UTO 3HAYHT OICHUTH TI'e€HEpPAIBHBIC MapaMeTpPhl IO BBHIOOPKeE?
. . | Chopmymnupyiite ompeneneHne ToueuHO# oueHkH. OnpenenuTe CMEIICHHBIE M HECMEIIEHHbE, >(P(EKTHBHBIE U
HHTEpIIpECTAlCH u agarnTanucu o
s Hed((EeKTUBHBIE, COCTOSATEIbHBIE W HECOCTOSTENbHBIE OIIGHKH TI'e€HEpaJbHBIX IMapaMeTpoB. llpomiumocTpupyiiTe
MaTEMaTHICCKUX 3HaHHUH IS | onpenenenns reoMeTpuueckd. 3anmMIIUTe pacyeTHble (QOPMYJBl i CIPYNMUPOBAHHBIX M HECTPYHIHPOBAHHBIX
penieHns: 00pa3oBaTENbHBIX 33734 B _ ¥ y , y
o JaHHBIX: BBIOOPOUHOro cpeadero X (yKaKMTe€ €ro BEPOSTHOCTHBIM CMbICH); BbIOOpOouYHON aucnepcud Dp. Kak
COOTBETCTBYIOIIEU OIIEHUTh MaTeMaTHYECKOe OKHUJaHUE 110 BHIOOPOUHOM cpeaneii? OleHUTe AUCIEPCHIO MO MCIPABIEHHON AUCIEPCHH.
HpO(l)eCCHOHaJIBHOﬁ obacTu. Kakumu SIBISIFOTCS  TOYEUYHBIE OLEHKM MAaTEMaTHYECKOTO OXUAAHMSA, IUCIEPCHMH M CPEJHEro KBaJpaTUYHOTO
- HaBBIKAMU CTATUCTUYECKOTO | OTKJIOHEHUs:  CMEIeHHBIMH  WIM  HeT, d3(O(EeKTHUBHBIMH WIM  HEIPPEKTUBHBIMHM, COCTOSTEINBHBIMH  HJIH
HECOCTOSITEIbHBIMU?

aHajaM3a JUId PelIeHUs] MPUKIIATHBIX
3a7ad.

- METOJaMU peICHUA 3aga4
I[I/ICerTHOﬁ MaTEMaTUKH, 3aJa4
TCOpHUUn MHOXECTB u

MaTeMaTH4eCKOM JIOTUKH.

- IPaKTUUECKUMHU HaBBbIKAMU
WCTIOJb30BaHMs MATEMATHUECKUX
MOHATHUH U METOJIOB (M3y4aeMbIX
pa3aenoB MaTeMaTHKH) TIPH PEIIEHUT
MIPHUKJIATHBIX 32134,

- HaBBIKAMU 0000IIEHUS Pe3yTbTATOB
00pabOTKU CTATUCTHYECKOTO
JKCIIEPUMEHTA.

3agaua 2. Jlng u3ydeHHMs KOJNMYECTBEHHOrO INpU3HaKa X U3 T'eHEPalbHON COBOKYIHOCTH H3BJICYE€HA BBIOOPKA
Xy, X, o0ObeMa N, umeromas 1anHOE CTaTHCTHYECKOE pacupeneneHue.

1). ITocTpoiiTe MOTUTOH YaCTOT.
2). IocTpoiiTe SMIHUPUIECKYIO (PYHKIHIO paclpeIeIeHus.
3). IocTpoiiTe THCTOTPaMMy OTHOCHTEIIBHBIX YacTOT.

4). Haiimute BBIGOpOUHOE cpesHee X , BHIOOpOuHYyIO aucnepcuio D, BEIGOpouHOE cpejHee KBaApaTHUEcKoe

B
2
OTKJIOHCHHEC Gg , ICIIPABJICHHYIO JUCTICPCUIO S"u HCIPABJIICHHOE CPEAHEC KBAIPATUICCKOC OTKIIOHEHNE S.

5). Ilpu naHHOM ypOBHE 3HAUUMOCTH Ol mpoBepbTe NO KkpuTeputo IlupcoHa rumoresy o HOPMaabHOM

pacnpeeNeHuy TeHepalbHOM COBOKYITHOCTH.
6). B ciaydae mpuHSATHS THIOTE3Bl O HOPMAJIbHOM pAacHpeACiICHUH HAWIUTE JOBEPHUTEIbHBIE WHTEPBANbI IS
MaTeMaTUYECKOI0 OXUAAHHUA ( U CPEIHEro KBAaJpaTUYECKOrO0 OTKIOHEHHsA O IIpU JAaHHOM YPOBHE HaJEKHOCTH

v =1—o. (punsrs 0L = 0,01).

X.

9

13

17

21

25

29

33

37

n.

5

10

19

23

25

19

12

7

20
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0) Ilopsinok npoBeneHNsI MPOMEKYTOYHOM ATTECTALMH, MOKA3aTeJH M KPUTEPHH OLICHUBAHMSA:

[IpomexyTouHass arrectamus Mo aucHuIUHe «MaTemMaTukay BKIIOYAeT TEOPETUUCCKUE
BOTIPOCHI, TIO3BOJISIFOIIME OIICHUTh YPOBEHb YCBOCHHUS OOYYAIONIMMHCS 3HAHWHA, M TPAKTUYCCKUE
3aJlaHusl, BBISBIISIONINE CTETICHb COPMHUPOBAHHOCTH yYMEHHUW W BIAJCHUN, TPOBOAMTCI B (popme
3adera ¢ orieHKo# (1 cemectp) u B hopme dk3aMeHa (2 ceMecTp).

DK3aMeH 0 JaHHOW JUCIHILTUHE MPOBOIUTCS B YCTHOUW (JOpME MO IK3aMEHAIIMOHHBIM OHIIeTaMm,
KaX/IbI U3 KOTOPBIX BKITIOYAET 2 TEOPETUYECKUX BOIPOCA U JIBa MPAKTUICCKHUX 3a/IaHUSI.

IToxa3aTeu U KpUTEPUH OLICHUBAHUS IK3aMEHA:

— Ha OLEHKY «OTJIHYHO» — OOyyaroluiics JIEMOHCTPUPYET BBICOKMH  YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHLIUH, BCECTOPOHHEE, CUCTEMAaTUYecKoe M IIyOOKoe 3HaHHE y4yeOHOro
MaTtepuaia, CBOOOIHO BBINOJHSACT TMPAKTHUYECKUE 3aJaHHs, CBOOOJHO ONEpUPYET 3HAHUSIMH,
YMEHUSMH, IPUMEHSET UX B CUTYallUsAX MOBBILIEHHOM CI0KHOCTH.

— Ha OUEHKY «Xopomio» — oOOydamoluuiica JEeMOHCTpUPYET CpEeIHUN  YpOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIMI: OCHOBHbIE 3HAHMS, YMEHHS OCBOEHBI, HO JIOIYCKAKOTCS
HE3HAYUTENIbHbIE OLUMOKM, HETOYHOCTHU, 3aTPyJHEHUS IpPH AHAIMTUYECKUX OIepalusax, MepeHoce
3HaHUI U yMEHUI Ha HOBbIE, HECTAH/IaPTHBIE CUTYAlLIUH.

— Ha OIICHKY «Y/JOBJIETBOPHUTEJIbHO» — OOydalolUics JEMOHCTPUPYET IOPOTOBBIH YPOBEHb
C(OPMHUPOBAHHOCTU KOMIIETEHIIMHA: B XOJie¢ KOHTPOJBbHBIX MEPONPUATHH JOMyCKaroTCs OIINOKH,
MPOSABIISIETCS. OTCYTCTBUE OTIEJIbHBIX 3HAHUM, YMEHMH, HaBBIKOB, OOYYalOLIUMHCS MCIBITHIBAET
3HAYUTENbHbIE 3aTPYIHEHUS [IPU ONEPUPOBAHUY 3HAHUSMHU M YMEHUSIMM IIPU MX IEPEHOCE HAa HOBBIE
CUTYalUH.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEJIbHO»— 00yJarouics IeMOHCTpUpYeT 3HaHus He 6oree 20%
TEOPETUYECKOr0  Marepuala, JIOMYCKAaeT CYIIEeCTBEHHbIE OIIMOKM, HE MOXKET I[0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKM PEIIECHUS MPOCTBIX 3a7ad WIM HE MOXET I0Ka3aTh 3HAHMS JaXe Ha
YpOBHE BOCIIPOU3BEJCHUS U 00BbICHEHUSI HHPOPMAIUH.

Iloxa3aTenu U KPpUTEPUH OLIEHNBAHUS 3a4eTa € OLEHKOM:

— Ha OLEHKY «OTJIHYHO» — OOydYalouuiics JeMOHCTPUPYET BBICOKMH YpOBEHb
chopmupoBanHoctu  kommereHruun  OIIK-3  mo pasgenmam 1-ro  cemectpa, BCECTOpOHHEE,
cucTeMaTuyeckoe M Iiy0oKoe 3HaHHWE Y4eOHOro marepuana, cBOOOJHO BBIMOJHSET NMPaKTHUECKUE
3aJlaHusl, CBOOOJIHO ONEpUPYET 3HAHUSMHU, YMEHHUSMHU, NMPUMEHSET MX B CHUTyalUsX MOBBIIIEHHOU
CJI0KHOCTH;

— Ha OIEHKY «XO0pomo» — oOOydJalolluics JAEMOHCTPUPYET CpeJHUN  YpPOBEHb
C(OPMHPOBAHHOCTH KOMIIETEHI[MM: OCHOBHBIE€ 3HAHMSA, YMEHHS OCBOEHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyJHEHUS IpH aHAIUTUYECKUX OIepalusx, MepeHoce
3HAHUW U YMEHUI Ha HOBbIE, HECTAHIAPTHBIE CUTYAlUH;

— Ha OIICHKY «YAOBJIETBOPUTEJIbHO0» — 00y4JaloIUiCs 1eMOHCTPUPYET MOPOrOBbIN YPOBEHb
Cc(OPMHPOBAHHOCTH KOMIIETEHIIMU: B XOJIe¢ KOHTPOJBHBIX MEPONPUATHIA JOMyCKarOTCSd OIINOKH,
MPOSBIISIETCS. OTCYTCTBUE OTAENbHBIX 3HAHUM, YMEHHH, HaBBIKOB, OOYYaIOLIUMHCS HCIBITHIBAET
3HAYUTENIbHBIE 3aTPYJHEHUS NPU ONEPUPOBAHUM 3HAHUSAMHU M YMEHHUSMHM IIPU UX IIEPEHOCE HA HOBBIE
CUTYaIluH;

— Ha OLICHKY «HEYAOBJICTBOPUTEJbHO» — CTYACHT HE MOXET II0Ka3aTh 3HaHWs HA YpPOBHE
BOCIPOU3BE/ICHUSI U OOBSICHEHHUS HHPOpMAIMHM, HE MOXKET I0Ka3aTh HHTEJUIEKTYyalbHbIE HaBbIKU
pEeLIeHNs IPOCTHIX 3aad.

8 YueOH0-MeTOnMYecKOe U HHPOPMALTHOHHOE ofecnieyeHne TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHAas JMTEpaTypa:
1. lunaues B. C. Bricmas maremaruka: yueOnuk / B.C. [llunayeB. — Mocksa: UHOPA-M,
2019. — 479 c. — (Bwicmiee obpasoBanue). — Www.dX.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekct: anekrponnsrii. - URL: https://new.znanium.com/catalog/product/990716.



2. Maremaruka: yue6. mocooue / FO.M. Jlanwnos, JI.H. Xyp6enko, I'.A. Hukonosa, H.B.
HuxonoBa, C.H. Hypuena ; nox pea. JI.LH. Xypb6enko, I'.A. Hukonosoit. — Mocka: UTHD®PA-M,
2019. — 496 c¢. — (Bricmiee oOpaszoBanue: bakamaBpmar). - ISBN 978-5-16-102130-9. - Tekcr:
anexktpouHsiid. - URL: https://new.znanium.com/catalog/product/989799.

0) JomosiHuTEIbHAS JIUTEpaATypa:

1. MartemaTrka B nmpuMepax u 3agadax: yued. mocobue / O.M. [errsapesa, JI.H. XKypGenko,
I''A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocka: UH®PA-M, 2019. — 372 c. —
(Boicmee obpaszoBanme: bakanaspuar). - ISBN 978-5-16-102288-7. — Tekcr: snexkrponnsiii. — URL:
https://new.znanium.com/catalog/product/989802.— Peskum mocTyma: Uit aBTOPH3. IMOJIb30BATENCH. 2.

2. llunaues B. C. 3agaunuk mo Bbiciieii maremaruke: yueo. mocooue / B.C. Illunauyes. — 10-
e u3a., crepeotun. — MockBa: UTHOPA-M, 2020. — 304 c¢. — (Beiciee oo6pazoBanue). - ISBN 978-
5-16-101831-6. — Tekcr: anekrpounsiii. — URL: https://new.znanium.com/catalog/product/1042456

3. Illesenes, FO.I1. /TuckpeTHas MmaTematuka [DJIeKTpOHHBINA pecypc] : yued. mocobue / FO.I1.
[lleBeneB. — DnekrpoH. gan. — Cankt-IlerepOypr: Jlans, 2018. — 592 ¢. — Pexum mocryma:
https://e.lanbook.com/book/107270.5.

4. I'yu, A.K. MaremaTudeckasi JIOTUKA ISl CTYACHTOB-COLIMOJIOTOB [DJIEKTPOHHBIN pecypc]:
yuebnoe mocodue / AK. I'yn. — Dnekrpon. gaH. — Owmck: OmI'Y, 2017. — 196 c¢. — Pexum
noctyna: https://e.lanbook.com/book/101823.

5. Mukonu, C.B. JluckpeTHas wmaremaTwka i OakaigaBpa: MHOXECTBA, OTHOIICHUS,
bynkun, rpadel [DnekTponHsli pecypc]: yueonoe nocobue / C.B. Mukonu. — DJEKTPOH. JaH. —
Cankt-IlerepOypr: Jlanp, 2012. — 192 c¢. — Pexum noctyna: https://e.lanbook.com/book/4316. —
3arJ. ¢ ’KpaHa.

B) MeToanueckue yKazaHus:

1. AxmanoBa 3. C. DneMeHThl KOMOWHATOPHMKH, CTaTUCTHUKH M TEOPUM BEpOSTHOCTEH
[DnexTponHbIH pecypce] | yueoHO-MeToanueckoe mocobue / 3. C. AkmanoBa ; MI'TY. - MarauTtoropck
: MITY, 2016. - 1 ogekrpon. onr. guck (CD-ROM). - Pexum gocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=2411.pdf&show=dcatalogues/1/1130110/2
411.pdf&view=true. - MakpooOBEKT.

2. AnmcumoB A. JI. Matpunsl. Onpepenurenn. CHCTEMBI JHHEHHBIX anreOpamdecKux
ypaBHeHuit [DnekTpoHHbIN pecype]: yueOHoe mocobue / A. JI. Auucumos, T. A. Bonaapenko, I'. A.
Kamenesa; MI'TY. - Marauroropck: MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3
361.pdf&view=true. - Makpoo0OnekT. - ISBN 978-5-9967-1000-3.

3. AarcumoB A. JI. DiIeMeHTHI TEOpHH BEPOSITHOCTEH | ydeOHoe nocooue / A. JI. AHHCHUMOB ;
MI'TVY. - Maruautoropck : MI'TY, 2016. - 1 snekrpon. ont. auck (CD-ROM). - Pexxum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2302.pdf&show=dcatalogues/1/1129913/2
302.pdf&view=true. - MakpoOOBEKT.

4. Baxpymiea U. A. Teopus BeposiTHOCTeH [ DneKTpoHHBIN pecypc] : yueOHoe mocodue / 1. A.
Baxpymesa, . A. Makcumenko ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 syekTpoH. ONT. ANUCK
(CD-ROM). Pexum JOCTYyTIA:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 2289.pdf&show=dcatalogues/1/1129899/2
289.pdf&view=true. - MakpoOOBEKT.

5. BaxpymeBa 1. A. DneMeHThl KOMOMHATOPUKH U TEOPHUH BEPOSTHOCTEH [DIEKTPOHHBIN
pecypc] : yuebHoe mocobue / U. A. Baxpymesa, . A. Makcumenko ; MI'TY. - Marauroropck :
MI'TY, 2017. - 1 osnekrpon. onr. guck (CD-ROM). - Pexum  mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3248.pdf&show=dcatalogues/1/1137059/3
248.pdf&view=true. - MakpoOOBEKT.
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6. 3apeukas M. A. IIpakTiueckue 3aHATH 110 TEOPUU BEPOSTHOCTEN [ DIEKTPOHHBIN pecypc] :
yueb-Ho-meToauueckoe mocooue / M. A. 3apenkas, . B. I'maroneBa ; MI'TY. - MaruuToropck :
MI'TY, 2015. - 1 osnekrpon. onr. guck (CD-ROM). -  Pexum  mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1193.pdf&show=dcatalogues/1/1121292/1
193.pdf&view=true. - MakpooOBEKT.

7. Teopust BEepOATHOCTEM W MaTeMaTHdeckas CTaTUCTUKA: AJIEKTPOHHOE ydueOHOe Mmocodue u
NPaKTUKYM ¢ JlabopaTopHbIMU pabotamu [DnekTpoHHbli pecype] / A. B. Uzocos, JI. A. M3ocoga, JI.
A. TI'paueBa, E. M. I'yruna. - Marautoropck : MI'TY, 2013. - 1 snekrpon. onrt. auck (CD-ROM). -
Pexum Jocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/93
1.pdf&view=true. - MakpoOOBEKT.

r) Ilporpammuoe odecnieuenne 1 UHTepHeT-pecypchl:

[TporpamMmMHoOe oOecrieueHue:

Haumenoanue [10 Ne norosopa Cpok 1efcTBUS JTUILICH3UH
MS Windows 7 J-757-17 ot 27.06.2017 27.07.2018
Professional (mist kaccos) H-1227 o1 8.10.2018 11.10.2021
MS Office 2007 Professional Ne 135 ot 17.09.2007 6eccpouHo
. cBO0OO/IHO
72ip pacnpoctpansiemoe [10 Oeccpouno
cBO0OO/IHO
FAR Manager pacnipocrpansiemoe 110 O6eccpouHo
Adobe Reader CBO6OAHO 0eccpouHo
pacnpoctpansiemoe 110
Maple 14 Classroom License K-113-11 ot 11.04.2011 6eccpodHo
MathWorks MathLab v.2014
Classroom License K-89-14 o1 08.12.2014 6eccpodHo
MathCAD v.15 Education
University Edition J1-1662-13 ot 22.11.2013 O6eccpouHo

WNHuTtepHeT-pecypcehl:

1. MexnayHapoaHas HayKoMmeTpuueckas pedepaTuBHasi M TOJHOTEKCTOBas 0Oa3a JaHHBIX
Hay4HbIX u3nanuii «Web of science». — URL: http://webofscience.com

2. HammonansHas uH(pOpMaIMOHHO-aHAIUTAYECKAsT cucTeMa — POoCCHIICKUN MHJEKC HAyYHOTO
mutuposanus (PMHLI). — URL: http://elibrary.ru/project_rick.asp.

3. TTouckoBas cucrema Axanemus Google (Google Scholar). - — URL: http://scholar.google.ru/.

4. DnektpoHHble pecypchl  Oubmuoreku MITY wum. TI.M. Hocoa. - URL:
http://magtu.ru:8085/marcweb?2/Default.asp

5. Cucrema «HTEpHET-TpeHaXEPHI B cepe oOpa3oBaHus» Ha caifTe Www.i-eXxam.ru.
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9 MartepuajibHO-TeXHUYECKOE o0ecnevyeHue JUCHUILTHHBI (MOTYJIs1)

MaTepI/IaJIBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCLHMITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTOpun

VYyeOHBIC ayIUTOPUHU I TPOBEACHHS
3aHATHH JIEKIIMOHHOI'O TUIIA

MynbTHMeaUIiHBIE CPEICTBAa XpaHEHHS, Iepenadyd |
npeCcTaBIeHUs HHPOPMALIUU

VYueOHast ayauTopHsi ISl MPOBEICHUS
nabopaTopHBIX padboT

ITepconanbuble KoMIbIOTEPHI ¢ maketom MS Office,
Mathcad, Mathlab, Beixoq0om B MHTEpHET U ¢ AOCTYIIOM
B OJIGKTPOHHYIO HMH(OPMAIIMOHHO-00Pa30BaTEIbHYIO
Cpely YHUBEPCUTETA

Ilomemenust I8  CaMOCTOSTEILHOMN
paboThl 00yUYAIOIIMXCS: KOMIBIOTEPHBIE

[Tepconanbuble KoMIbIOTEPHl ¢ maketom MS Office,
BBIXOJIOM B MHTEpHET M C JOCTYNOM B 3JIEKTPOHHYIO

KJIACChI; YUTANbHBIC 316l OMOIMOTEKH | HHPOPMAIIMOHHO-00pa30BaTEIbHYIO cpeny
YHUBEpPCUTETA

[Tomemenne  gmst xpanenus  u | llkader g xXpaHeHuss — y4eOHO-METOAMYECKOM

MpOQHUIAKTHIECKOTO  OOCIY)KMBAaHUS | TOKYMCHTAIlUM,  Y4eOHO-HATJISTHBIX  IMOCOOMH U

y4eOHOro 000pyA0BaHUS

yueOHOro 000pyJOBaHUS

VY4eOHble ayIuTOpUU A HPOBEACHUS
IPYIIIOBBIX u UHJVBHyaJIbHBIX
KOHCYJIbTAllUM, TEKYyLIErO0 KOHTPOJIS U
ITPOMEXKYTOYHOM aTTecTaluu

Jlocka, MyJIbTUME TUMHBIN ITPOEKTOP, IKPaH.
KoMiuiekc TecTOBBIX 3amaHUM  UIA
MIPOMEKYTOUHBIX U PYOEKHBIX KOHTPOJICH

IIPpOBCACHUS
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