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JIncer akryanuzanuu padodeil NporpaMmsl

Pabouas nmporpamMmma rnepecMoTpena, oocyxaeHa u ogoopeHa s peanmsaiuu B 2026 - 2027
yueOHOM rofy Ha 3aceqanuu kadeapsl IlpukinanHolt MaTeMaTHKU U HHPOPMATUKA

[Tporokoi ot 20 . Ne
3aB. kadeapoii FO.A. U3BekoB

PaGouas mporpamma nepecMoTpena, o0cyskaeHa u ogodpeHa st peanuzanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu kadeapsl [IpukianHoli MaTeMaTHKU U HUHPOPMATUKA

[Tporokom ot 20 1. Ne
3aB. kadenpoit 1O.A. 3BekoB

Pabouas mporpamma repecMoTpena, o0cykaeHa u ogodpena s peanusanuu B 2028 - 2029
y4ueOHOM roy Ha 3acefnanuu kadenpsr [Ipukiiamnoit MaTeMaTUKH U HHPOPMATUKHU

[Tporokoi ot 20 . Ne
3aB. kadeapoii FO.A. U3BekoB

PaGouas mporpamma nepecMoTpena, o0cyskaeHa u ogodpena s peanusanuu B 2029 - 2030
ydeOHOM rofy Ha 3acefqanuu kadeapsl [IpuxnanHoilt MaTeMaTHKU U HHPOPMATHKU

[TpoTokon ot 20 . Ne
3aB. kadempoii 10.A. 3BekoB




1 leaun ocBOeHUS TUCHUILINHBI (MOIYJI51)

enpto ocBoeHus Kypcea "MareMaTH4ecKre OCHOBBI HH)KEHEPHUH''  SIBIISIFOTCS
dbopMupoBaHue y 0akaaaBpOB CUCTEMbl 3HAHWH, YMEHU 1 HABBIKOB, CBSI3aHHBIX C
0COOEHHOCTSIMU MaTEMaTHYECKUX CIIOCOOOB MpECTaBICHUS U 00pabOTKH HH(POpMaIIUK KaK
0a3bl U1 Pa3BUTHSI YHHBEPCATHHBIX KOMITETECHITUI H OCHOBBI JIJISI Pa3BUTHS
poecCHOHATLHBIX KOMIICTCHIIUN.

2 MecTo TUCHUILTHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctunamaa MaremaTH4ecKrue OCHOBBI MH)KEHEPUHU BXOIUT B 00S3aTEIIBHYIO YacCTh
y4eOHOro 1mjaHa o0pa3oBaTeabHON IPOrPaMMBI.

JI1st u3ydeHust TUCIUTIIMHBI HEOOXOAMMbI 3HAHUS (YMEHUS, BIAJICHHS ),
c(hOpMHUPOBAHHKIC B PE3YJIbTATE U3yUCHUS AUCIUILTNH/ TPAKTUK:

Bgenenue B mpodeccuro

Nudopmaruka

3Hanus (YyMEHUsI, BIAJCHUS ), TOTYUYEHHBIC IPU U3YUCHUH JTAHHON TUCIUILIAHBI
OyIyT HEOOXOAUMBI AJIs U3YUCHUS JUCIUILTUH/TIPAKTHK:

Marematnka

duznka

be3omacHOCTE KU3HEACITCIILHOCTH

VYpaBneHue KauecTBOM

Mexanunka

3 Komnerenuuu odyuaiomerocsi, opmupyemblie B pe3y/ibTaTe 0CBOCHUS

AUCHMILVIMHBI (MOYJI) M IJIAHMPYeMble pe3yJIbTaThbl 00yUeHust

B pe3ynbraTe 0cBOSHMS AUCHUIUIUHBI (MOyJIs1) «MaTeMaTn4eckue OCHOBBI
MHXXEHEepUun» 00ydaromuics J0HKeH 001a1aTh CIeyOIMMHA KOMIIETEHIUSIMHU:

KO)I HHAWKAaTOopa I/IHHI/IKaTOp JOCTHIXKCHUS KOMIICTCHIINN

VYK-1 CriocoOeH ocyImecTBIATh MOUCK, KpUTUUECKUN aHAJIU3 U CUHTE3 HH(OpMAIHH,
NPUMEHSATH CUCTEMHBIH TTOIXO0/ ISl PEIeHUsI IOCTABICHHBIX 33/1a4

YK-1.1 AHanu3upyeT 3a/1a4y, BbIIeNss ee 0a30BbIe COCTABIISIONINE,
paccMaTpuBaeT | MpeiaraeT BO3MOXKHBIC BAPHUAHTHI PEIICHUS
MOCTaBJICHHOM 3a1auu, OLICHUBAsI UX JIOCTOMHCTBA U HEJIOCTATKH

YK-1.2 Ompenenser, UHTEPIPETUPYET U PAHKHUPYET HHPOPMAIIHIO, TPEOyEeMYO
JUTSL PEIIIEHUS TIOCTABJICHHOM 3a/1a4y; OCYIIECTBIISICT IIOUCK HHPOPMAITUN
10 Pa3JTUYHBIM THITAM 3aIPOCOB

YK-1.3 [Tpu 06paboTke HHPOPMALIMU OTIINYAET (PaKTHl OT MHEHUH,
UHTEPIIPETaINi, OLEHOK, (POPMUPYET COOCTBEHHBIC MHEHUS U
CY)KICHHS, apI'YMEHTHUPYET CBOU BBIBOJIBI M TOUKY 3PCHUSI




4. CTpyKkTypa, 00bEM M coiepKaHue JUCHHUIIIMHBI (MOIYJIS)

OO6mas TpyA0€MKOCTh TUCIMUIUIMHBI COCTABIACT 4 3a4eTHBIX eaunull 144 akana. 4acoB, B TOM

YHUCJIC:

— KOHTaKTHast pabota — 60,25 akaj. 4acos:
— ayauTopHas — 57 akaj. 4acos;
— BHeayIuTopHas — 3,25 akaJ. 4acos;

— camocTosTenpHas padora — 66,05 akas. yacos;
— B hopMe npakTHuecKoi moarotroku — 0 akaj. yac;

— IIOAITOTOBKA K dK3amMeHy — 17,7 akaj. yac

dopma arrecTanuu - SK3aMeH

AynutopHas 5 s
KOHTaKTHast paboTta I dopma TeKyIIero
= =
Pasaen/ Tema § (B akaj. yacax) s 5 Bun 3 KOHTPOJISI Kox
g % O | caMOCTOSTENbHOM YCIIeBaeMOCTH U
JUCHUIUIAHBL 3 € = 6 . KOMIIETE€HIINI
3 . g 5 paboThI MPOMEKYTOYHOM
ma0. | mpaxT. S
Tlex. p z g aTTecTalyy
3aH. 3aH. O =
1. Matpuus! 1 onpeaenuTenu
. MOJTrOTOBKA K
1.1 Marpunpsl. JletficTBust ;H;m/no
HaJl MaTpULAMU. ’ VK-1.1, VK-
. 1 1 4 5 BBINIOJIHEHHE TECTUPOBaHHE
Omnpenenureny, CBOHCTBA J——— 1.2, VK-1.3
OTIpeNIeNTNTENEH.
paboTel
Htoro no pazzeny 1 4 5
2. OCHOBBI TEOPUH MHOXKECTB
2.1 OCHOBHBIE TTOHATHUS [HO/rOTOBK K
TEOPUH MHOYECTB. SAHSTHIO
OCHOBHBIE OTIEpaNAN HaJT ’ VK-1.1, VK-
1 2 4 5 BBITIOJTHEHNE TECTUPOBAaHUE
MHOXKeCcTBaMu. J[marpaMMbt IOMALIIHETo 1.2, VK-1.3
Oiinepa-Benna. bunapusie -
OTHOIIEHHUS
HWtoro no pazzgeiy 2 4 5
3. OcHOBBI aNTeOpBI IOTHKH
IMOATOTOBKA K
3.1 Anre0pa JIOTHKH. faﬂsmzno
Bricka3biBaHus. BHHOHHeHI’/Ie
Jloruyeckue onepamnuu. JE—— orpoc, VK-1.1 VK
VIcTHHHOCTHEIE TaOIULIEL. 1 3 4 6 AGOTEI CaMOCTOsITEIbHAs 12 YI& 13
IIpenukarsl 1 KBaHTOPBI. o 5 I‘OTOBK,a < pabora - '
[TonsTHE POPMYIIBI TOTHKH .
PE HKATOB CaMOCTOSITEIBHOM
p pabore
Hroro no pazaeny 3 4 6
4. OCHOBHBIE IIOHATHS TEOPUH
BEPOSITHOCTEH M CTATUCTUKU
4.1 DneMeHThI BIIOMHEHHE
) OMalIlHen
KOMOHHATOPHKH. 1 1 2 3 a AGOTEI orpoc, VK-1.1, VK-
CoueraHusi, pa3MeIleHHs, P i TECTUPOBAHUE 1.2, VK-1.3
NepPECTaHOBKU TOAITOTOBKA K
’ 3aHSTHIO




4.2 BeposTHOCTD
CITy4alfHOTO COOBITHSL.
TeopeMbI CIOXKeHUs,

IIOATOTOBKA K

. 3aHSATHIO, TECTHUPOBAHUE, YK-1.1, YK-
YMHOKEHHS BEPOSTHOCTEN. 2 4 6
CaMOCTOSITEILHOE orpoc 1.2, VK-1.3
Cxema He3aBUCHMBIX
N peuieHue 3a1a4
ucneitannit. opmyma
TIOJTHOM BEPOSITHOCTH.
. TECTUPOBAHUE
4.3 CnyuaitHasi BeTUYMHA U P ?
Npe/ICTaBICHHUE
€€ YHCIIOBEIC BBITIOJTHEHNE
XapaKTePHUCTHKU JIOMaIHen coobmenmi ¢
Cr?eunaﬁbﬂme 32;KOHI:I 2 4 6 a00TBL mpesenTanueii o6 | VK-1.1, VK-
p i OJIHOM U3 1.2, VK-1.3
pacnpeneneHus MIOATOTOBKA
CIICIUATBHBIX
(ounomuanwHoe, [Tyaccona, Mpe3eHTaluu SAKOHOB
paBHOMEpPHOE, HOPMAJIBHOE).
pacripeieNeHust
MOATOTOBKA K IpecTaBJIeHue
4.4 OnucarenpHast 3aHATHIO, pe3yIbTaToB
cratuctuka. CiryqaiiHbIe 2 4 6 BBITIIOJTHEHHE CaMOCTOSITEIIEHO VK-1.1, VK-
BEJIMYHUHEL B CTATUCTUKE. MIEPBUYHOMN BBIITOJTHEHHOM 1.2, VYK-1.3
3aKoH OOJBIIUX YHCEIT. 00paboTKH TIEPBUYHO
JIAHHBIX 00pabOTKHU JaHHBIX
Htoro no pazzgery 7 14 21
5. OCHOBBI TEOPHU UTP
5.1 Crparernueckue IIOATOTOBKA K
B3aUMO/ICHCTBHSI. 3aHATHIO
> orpoc, VK-1.1, VK-
Jomunupyromue u 2 4 5 BBINIOJIHEHHE
. TECTUPOBAaHUE 1.2, YK-1.3
JOMUHHPYEMbIE CTPATETHH. JIOMaIHen
PaBroBecue Hama paboTsI
. ITOJITOTOBKA K
5.2 Urpsl B pa3BepHyTOM A
3aHSTHIO,
¢dopme. Urpsi ¢ YK-1.1, VK-
. 2 4 5 BBINIOJIHEHHE orpoc
HECOBEPIICHHON 1.2, YK-1.3
. JIOMAIITHETo
uHpOpMaIue
3a7aHus
ITOJITOTOBKA K
3aHATHIO
’ YK-1.1, VK-
5.3 CMemanHbIe CTPATerux 2 4 5 BBINIOJIHEHHE TECTUPOBaHHE 12 VK-13
JOMAaIIHeH - ’
paboTsI
Hroro no pazneny 6 12 15
6. [TonroToBka K 3K3aMeHY
YK-1.1, VK-
6.1 IToaroroBka K SK3aMeH 14,05 j
Y ' 1.2, VK-13
HWroro no pazaeny 14,05
Wroro 3a cemectp 19 38 66,05 9K3aMeH
Uroro no nucuurumne 19 38 66,05 DK3aMeH




5 O0pa3oBaTebHbIe TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO TIOIX0/1a IPEAyCMaTPUBAET UCTIONIB30BaHUE B
y4eOHOM Ipolecce aKTUBHBIX U MHTEPAKTUBHBIX (DOPM IPOBEIEHUS 3aHATUH B COYETAHUH C
BHEAYJUTOPHOM paboTOM ¢ 11eTbI0 (POPMHUPOBAHUS U Pa3BUTHS MPO(PECCHOHATFHBIX HABBIKOB
obyyaromuxcs. Cornacho 1. 34 [Topsiaka opraHu3alyy U OCYIIECTBICHUS A€ATEIbHOCTHU 110
o0pa3oBaTenbHbIM IporpaMMam OakanaBpuara BelcLIero o0pa3oBaHus (yTB. IPUKa30M
MOuH PO® ot 05.04.2017 r. Ne 301), npu nipoBeieHUH y4eOHbIX 3aHATUN o0ecrieunBaeTcs
pa3BuTHE y 00yYaIOIIMXCSl HABBIKOB KOMaHIHOW PabOThI, MEKIMYHOCTHONH KOMMYHHKAIINH,
MPUHATHUS PEILICHUM, TUEPCKUX KAaYeCTB, B TOM YUCIIE C YUETOM PErHOHAIBHBIX
0co0eHHOCTeH PO eCCUOHATILHOM 1EATEIbHOCTH BBIITYCKHUKOB M ITOTpeOHOCTEH
paboToaTene.

Br10upas Ty Ui HHYIO TEXHOJIOTHIO paboThI ¢ 00y4aroIMMHCs, HEOOX0MMO UMETh
B BUJY, YTO HauOoJbIero 3pdexra ot ee NpUMEHEHHsI MOKHO JJOCTHYb, €CJIM YUUTHIBATh
1esin 00pa3oBaHMsl, Ha peau3aliio KOTOPBIX JOJDKHA ObITh HalpaBiieHa n3dupaemas
TEXHOJIOTHS, COIepKAHKE, KOTOPOE MPEICTOUT MepeiaTh 00YUYaOLIUMCS C €€ TOMOLIbIO, a
TaKXe yCIIOBHsI, B KOTOPBIX OHA Oy/IE€T MCIIOIb30BaThCA.

B nameit pabote Mbl HCIIOJIB3YyEM CIEYIOLIEE.

1. TpagunuonHsie 0Opa3oBaTenbHble TeXHOI0rHU. Opranu3zanus 00pa3oBaTeIbHOTO
npoliecca, npeanoaraeT NpsMyro TPAHCISALUIO 3HAaHUN OT IpenojaBaTess K CTyIeHTY
(mperMyI1IeCTBEHHO Ha OCHOBE O0BSICHUTEIbHO-UIUIIOCTPATUBHBIX METOJOB 00yUEHHS).
VYdeOHast AeATEIBHOCTD CTYICHTa HOCHUT B TAKUX YCIOBHAX, KaK IIPABUIIO, PETIPOTYKTUBHBIN
XapakxTep.

DopMbl yUeOHBIX 3aHATH:

- ”HPOPMALIMOHHAS JIEKLIUS — TIOCIIEI0BATEIbHOE U3JIOKEHUE MaTepHrala B
JTUCUUIUIMHAPHOM JIOTUKE, OCYIIECTBIIEMOE IPEUMYIIIECTBEHHO BepOaIbHBIMH CPEACTBAMHU.

- IPaKTUYECKOE 3aHATHUE, TOCBAIICHHOE OCBOCHHIO KOHKPETHBIX YMEHHUN U HABBIKOB
0 MIPEJUIOKEHHOMY aJITOPUTMY .

2. Texnonoruu npo6iemMHoro ooyuenusi. Opranusanus o0pazoBaTeIbLHOIO Mporecca
npeJrnonaraeT NOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/JaHHE YUEOHBIX MPOOIEMHBIX
CUTYyallMi AJIs1 CTUMYJIMPOBAHUS aKTUBHON MO3HABATEIIbHON AEATENbHOCTH CTYAEHTOB.

@®opMbl yUeOHBIX 3aHATHH:

- Ipo0OJIeMHas JeKIUs — U3JI0’KEHNE MaTepuaa, Ipe/nosarailiee NoCTaHOBKY
MPOOJIEMHBIX B JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHNE PA3INYHBIX HAYYHBIX ITOIX0JI0B,
aBTOPCKHE KOMMEHTAPHH, CBSI3aHHBIE C PA3TUYHBIMUA MOJIEIISIMU HHTEPIIPETAIIUH
M3y4aeMoro Marepuara.

- IPAaKTUYECKOE 3aHATHE B OpME MPAaKTUKyMa — OpraHu3anus yueOHoi paboThl,
HarpaBJIeHHAs Ha pelleHue KOMIUIEKCHON y4eOHO-TI03HaBaTEeNbHOM 3a1auu, TpeOyoLen ot
CTyZIeHTa IPUMEHEHHs KaK HayYHO-TEOPETHUECKUX 3HAHUM, TaK U MPAKTHUECKUX HABBIKOB.

- caMocCTosITeNbHAs paboTa (C KOHCYIbTAIlMAMH MPEToAaBaTes) Ha OCHOBE Keiic-
MeToza — 00y4eHHEe B KOHTEKCTE MOJCITUPYEMOI CUTYaIluH, BOCIIPON3BO/IAIICH peaTbHbIC
YCIIOBHSI HAYYHOH, MPOM3BOACTBEHHON. O0yUaromuecs TOMKHbI TPOAHATN3UPOBATh
CHUTYaIHIO, pa300paThcs B CyTH MPOOIIEM, MPEITI0KHUTh BO3MOXKHbIE PEIICHHS U BEIOPATh
nyuiee u3 HuX. Keiicol 6a3upyrorcst Ha peaabHOM (PaKTUYECKOM MaTepHase WiH ke
NpUOJINKEHBI K pealbHON CUTYalHH.

3. HpopMainoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH.
Opranuzanus 06pa3oBaTeIbLHOIO Mpolecca ¢ MPUMEHEHUEM CIIeLUaIU3UPOBAHHBIX
MPOTPaMMHBIX CPEJl U TEXHHUUECKUX CPEACTB paboThl ¢ uHpopManuen (HHGOPMAITMOHHYO
cpeny yauepcurera MOOLYC MOODLE).

@®opMbl yUeOHBIX 3aHITUH C UCIIOIB30BaHHEM HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yan3alus — U3J10XKEHNUE COIePKaHMsl COTIPOBOXKIAETCS MPe3eHTaluei
(eMoHCTpaIyel yueOHbIX MaTepHajIoB, IPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX



CUCTEeMaX, B T.4. WITIOCTPATUBHBIX, IpapUuecKux, ayAuo- U BUACOMATEPHUATIOB).

[IpakTuueckoe 3ausATHE B (hOpME TPE3CHTALIMN — IPECTABICHNUE PE3yIbTaTOB
MIPOEKTHOM WK MCCIIE0BATEIbCKOM e TEIBHOCTH C UCIOJIb30BaHUEM
CHEHAIN3UPOBAHHBIX TPOTPAMMHBIX CPE/I.

6 YueOHO-MeTOqHYECKOE 00ecneyeHne CaMOCTOATeIbHOI padoThl 00y4al0UXCs

Hpe)lCTaBJIeHO B ITPUJIOKCHUHA 1.

7 OueHoYHbIE CpeCTBA /1JIsl MPOBeIeHUs POMEKYTOYHOM aTTecCTAlNU
[IpencraBieHbI B IPUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE H HHPOPMALMOHHOE 00ecTiedeHHe TUCIUILTNHBI

a) OcHoBHasi IMTEpaTypa:

. OcHOBBI MaTeMaTH4ECKOI 00paboTKH HHPOPMAINY : YIEOHUK M MTPAKTUKYM JIJIs
By30B / H. JI. Credanosa, H. B. Kouypenko, B. 1. Cueryposa, O. B. Xapuronosa ; o
obmeit pepakmueit H. JI. CredanoBoii. — Mocksa : M3garensctBo FOpaiit, 2022. — 218 c.
— (Bricmiee oopazoBanue). — ISBN 978-5-534-01267-5. — TekcT : 31eKTpOHHBIH //
Oo6pasosarenbHas miatgopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/489763 (narta
obpamenus: 26.04.2024).

2. Kpemnés, A. I'. Teopwust urp: OCHOBHBIC ITOHATHS : y4eOHOE TOCOOHE /ISt BY30B /
A.T. Kpemués ; non HayuHoi pepakuueit A. M. TapacbeBa. — MockBa : M3gaTenscTBo
FOpaiir, 2022. — 141 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-03414-1. —
Tekcr : anexTponnslii // O6pa3oBarenbHas miardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/492642 (nata obpamenus: 26.04.2024).

0) lonoiHuTEIbHAS JIUTEpPATypa:

1. Duarckas, H. 1O. Teopus BeposTHOCTEH | yueOHOE MOcoOMe 115 By30B /

H. IO. Dnarckas. — Mocksa : UznatensctBo FOpaiit, 2022, — 203 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-01338-2. — Tekcr : anektponHslii // Obpa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490095 (marta obpaieHus:
26.04.2024).

2. [Mamuii, . A. JluckpeTHas MaTeMaTHKa U MaTeMaTHdecKas JIOTHKaA . yueOHOe
nocobue st By3oB / W. A. Ianuii. — 3-¢ u3 ., ucnp. u gomn. — MockBa : M31areascTBo
FOpaiir, 2022. — 370 c. — (Bricmee oopa3oBanune). — ISBN 978-5-534-12446-0. —
Texcr : anexTpoHHbI // O0pa3oBarensHas matdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/492848 (nara obpamenus: 26.04.2024).

3. lumosckas, H. A. Teopwus urp : y4eOHUK ¥ TPAKTUKYM JUTsl By30B /

H. A. lllunosckas. — Mocksa : M3natensctBo FOpaiit, 2022. — 318 c. — (Bricuee 06p
azoBanne). — ISBN 978-5-9916-8264-0. — Tekcrt : anextpoHHbIi / OOpazoBarenbHas
wiatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490360 (mata obparieHus:
26.04.2024).

4. T'yn, A.K. Maremaruueckast JIOTHKa JJIs CTYACHTOB-COIIMOJIOTOB
[DnexTponHbIii pecypc]: yueonoe mocoodue / A.K. I'yi. — Dnekrpon. gan. — Omck: OMI'Y,
2017. — 196 c. — Pexxum noctymna: https://e.lanbook.com/book/101823 (nara obparieHus:
26.04.2024).

5. Muxonu, C.B. JluckpetHast MaTemMaTHKa 111 OakajiaBpa: MHOXKECTBA,
oTHoIIeHUs, PyHKIMH, rpadbl [ INeKTpoHHBIN pecypc]: yuebHoe mocodue / C.B. Mukonu. —
OnektpoH. gaH. — Cankr-IlerepOypr: Jlanp, 2012. — 192 c. — Pexum gocrymna:
https://e.lanbook.com/book/4316 (nata obpamenus: 26.04.2024). — 3ari. ¢ 3kpaHa.

B) MeToauyeckne yKa3aHus:


https://urait.ru/bcode/489763
https://urait.ru/bcode/492642
https://urait.ru/bcode/490095
https://urait.ru/bcode/492848
https://urait.ru/bcode/490360
https://e.lanbook.com/book/101823
https://e.lanbook.com/book/4316

1.Tly3ankoBa, E. A. O6paboTka pe3yJbTaTOB U3MEPEHUN METOIAMH
MaTeMaTHYeCKOW CTaTUCTUKH : yueOHoe mocoowue [as By30B] / E. A. [ly3zankosa, H. A.
KBacosa ; Marauroropckuii roc. texundeckuii yu-T uM. I'. 1. HocoBa. - Marautoropcek :
MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ Tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2423 (nata obpaieHus:

06.09.2023). - MakpooOBeKT. - TeKcT : aeKTpoHHBIN. - CBeIeHHS JOCTYIHBI TAK)KE Ha
CD-ROM.

2. Pomamnog, II. FO. luckpernas matemaruka : yaeobnoe mocobue / I1. FO. Pomanos, JI.
B. CmupnoBa, A. E. MockBuHna ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 251eKTpoH. OIT.
auck (CD-ROM). - 3aru. ¢ turyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20826?idb=db0109 (mxara obpaieHus:
20.12.2023). - MakpooOBeKT. - TeKCT : AJIeKTpOHHBIN. - Pexum gocTymna: [uist aBTOpU30BaHHBIX
nosb3oBareseil. - Cenenus qoctymnHbl Takxke Ha CD-ROM.

3. Ksacora, H. A. MHoronpoduisHas onuMnuana mkoJIbHUKOB «I1yTh K ycrexy»:
HanpaBliieHue «MartemaTikay, nojareMa « Teopus urp-mKkoJIbHUKY» : yueOHOoe ocodue [ass
By30B] / H. A. KBacoBa ; mox penakmueii 3. C. AkmaHOBOU ; MarHUTOTOPCKHIA TOC. TEXHUICCKUI
yH-T uM. [". 1I. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2022. - 1 CD-ROM. - ISBN
978-5-9967-2327-0. - 3arn. ¢ TuTya. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20194 (nara obparuenus: 02.05.2023). -
MaxkpooObeKT. - TeKcT : aneKTpoHHBIN. - CBeieHus JocTymHbI Takke Ha CD-ROM.

r) llporpammHuoe odecnieuenne u UHTEpHET-pecypcebl:

IIporpamMmmHoe ob6ecnieuenmne

HanmenoBanue o
10 Ne norosopa Cpoxk JieficTBUS JIULEH3UU
FI\,/: gfgs];filgﬁjom Ne 135 ot 17.09.2007 6eccpoyHo
7Zip cB0OOTHO pacmpocTpansemoe [10 0eccpouHO
STATISTICAB.6 [K-139-08 ot 22.12.2008 OeccpovHO
FAR Manager cB000IHO pacnpocTpansemoe [10 OeccpodHo

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(POPMALIMOHHBIE CIIPABOYHbIE CHCTEMBbI
Hassanue xypca Ccbuika

DnexkTpoHHas 6a3a MepHOANYECKHUX H3maHui East View
Information Services, OOO «MIBUC»

https://dlib.eastview.com/

HanmonaneHas nHGOpMaImOHHO-aHATTUTHYECKAasT URL:

cuctema — Poccuiickuii nHaeke HayuHoro iurtupoBanus | https://elibrary.ru/project_risc.
(PVHLI) asp

DnexTpoHHbIe pecypcebl oudnuorexku MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCHUILINHBI (MOILYJIs1)

MaTepI/IaJ'II)HO-TeXHI/ILIeCKOC obOecrecycHue JUCHUIIIINHBI BKIIFOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/2423
https://host.megaprolib.net/MP0109/Download/ToView/20826?idb=db0109
https://host.megaprolib.net/MP0109/Download/MObject/20194

YueOHbIE AyaAUuTOPUHN JIA IMMPOBCACHUA 3aHSATUN JICKOUOHHOT'O THUIIA

Y4eOHble ay TUTOPUU JIJIs IPOBEICHUS MPAKTUYECKUX 3aHITHIA, TPYIIIOBBIX U
VMHJUBHIyaJIbHBIX KOHCYJIBTALMM, TEKYLIETO KOHTPOJIS U IIPOMEKYTOUHOM aTTECTALMU

[TomernieHus 17151 CAMOCTOSITEIIBHOM PaOOTHI yUaIHXCS

[Tomenienune asist XpaHeHUs U MPOOUIAKTHIECKOTO 0OCTYKUBaHHS YIEOHOTO
o0opya0BaHuUs

HNPUJIIOKEHHUE 1

Y4eOHO-MeTOAUYECKOE 00ecTieYeHHe CAMOCTOATEIbHOM PadoThI
o0y4arouuxcs

[To nuctmuimae «MareMaTrukay MpeyCMOTpeHa ayAMTOPHAS U BHEAY TUTOPHAS
caMoCTOATeNbHAs paboTa 00yJaronuxcs.

AynuTOpHAas CaMOCTOSITENIbHAs paboTa CTYICHTOB IPEAINOJIaracT pericHHe
KOHTPOJIBHBIX 33]1a4 Ha IPAKTHYECKUX 3aHATHIX.

Ilpumepnwvie ayoumopnwvie konmponwvuvte pavbomul (AKP):

AKP Nel «Inemenmovt meopuu MHOMHCECHIE U MAMEMAMUYECKOU J102UKU)

1. Haltaure anemenTs maoskectsa A(\B; AUB; A-B,ecin A=1{3,4,6,7); B={6,7, 8}.
2. Haiigure anemenTsl MEOKecTBa Al B,ecsiu A-B={2,4,5}; B={6, 7, 8}.

3. lanmo: A={0, 1, 2,3,5,6}; B={3,4,6,7,9; C={0,5, 6, 7,8);
I={0,1, 2, ..., 9}. HaiiguTe 316 MEHTH MHO)X€ECTB:
1) A-(BUC); 3) A-(B-C); b5) C-(ANB);
2) B-(ANC); 4) A-(BNC); 6) (AUB)-(ANB).
4. ano: A={0,1,2,5}); B={1,2}; C=42,5,7}); I={0,1, 2, 3,4, 5,6, 7).
HaliguTe a1eMeHTHI MHOKECTB:
1) (AUBUC)-B; 3)(AUB)-(A\B);

2) A-(BNB); ' 4 I-(AUBUOQ).
5. VkaxuTe mycThie MHOXKECTBA, €CJIM N3BecTHO, YT0Ac Bc C,A# D, C»D:
a)(B-C)N(AUB); B) CU(A-B); A (ANB)U(B-C);

6) [CN(AUBUC)-B; 1) cN(B-A); e)AU(B-O).

6. CocTaBbTe TA0IHIY HCTHHHOCTH XI5 GOPMY.Ibl AJAredpbl BbICKA-
3pIBAHHI. VKAKHTE BHA POPMY.IbI:

1. (¥vZ)—(XVY). 5. (X-=DHVvHA(XAZ).

2. (XVY)AZ) > X)AZ. L (X¥AD > @Z eV

AKP No2 «Teopus eepoamnocmeii u cmamucmuxka»

1. [IarHaaaTh SK3aMEHAIIMOHHBIX OUJIETOB COAEPIKAT MO 2 BOIPOCA, KOTOPHIE HE
MOBTOPSAIOTCS, 9K3aMEHYIOIUNCS 3HAET TOJIBKO 25 BONpocoB. HalTu BeposITHOCTD
TOT'0, YTO IK3aMEH OYJEeT CllaH, €CIIH JUIsl 3TOT0 JOCTATOYHO OTBETUTH Ha JIBa
BOIIPOCA OJTHOTO OWJIeTA.

2. IlpuHrMaeM BEpOSTHOCTHU POXKJICHUS MalIbYMKa U J€BOYKU paBHbIMU. HaliTn
BEPOATHOCTB TOTO, 4TO cpeau 10 HOBOPOKIECHHBIX 6 OKaXyTCAd MaJIbUYUKAMH.

3. [lan 3aKkoH pacrpeneiaeHus JUCKPETHOHN CIy4yaifHOW BEIUYHHBI:



X:| 110 | 120 | 130 | 140 | 150
p:/01 (02 (03|02 |02

BBIUHCIIUTH €€ MaTEMaTUYECKOE 0KUJAHNUE, TUCIIEPCUIO U CpEHEE
KBaJIPaTUYECKOE OTKJIOHEHHE.

4. JInst u3y4eHUs KOJIMYECTBEHHOIO MpU3HaKa X M3 TeHEPAIbHOW COBOKYITHOCTH
U3BJICUEHA BEIOOPKA, MMEIOIAsl TAHHOE CTATHCTHYECKOE pacipeiesicHue.

1). ITocTpoiiTe MOTUTOH YaCTOT.
2). TTocTpoiiTe THCTOrpaMMy OTHOCHTEIBHBIX YacTOT.
3). HaiimuTe BEIOOpOUYHOE CpeiHEe, BHIOOPOYHYIO AUCIIEPCHIO, BHIOOPOYHOE

CpE€aAHCC KBAJAPAaTUICCKOC OTKIIOHCHUEC, NCIIPABICHHYIO JUCIICPCHUIO H
HCIIPaBJICHHOC CPCAHCC KBAAPATUUCCKOC OTKIIOHCHHUC.

X

i 9 13 17 21 25 29 33 37

N

5 10 19 23 25 19 12 7

Ilpumepnvie Oomautnue 3a0aHu: .

«Mampuuwt, onpedenrumenu)

1. Haligute cymMy, pa3HOCTb, IPOU3BEJICHUE MATPHII, €CIIH TaKHUe
onepanuy BO3MOKHBI

(2 4 -1\ (1 1 -1
1)|o 3 7I-2 —2 oI
oo —2jl1 1 -2
) (2 17-( 2?
5 0 —6)L5
SRR
-2 1 6jt1 0 0)
5]
4) 3|-(4 2 0)
_1)|
%5 6) (—2 3)
5 17 gllo 4l
VA )

2. Beruucnure onpenenuTenu

4 -1 0 11 1 1 14 -8 01 2
1) 0o 7 2 22 5 3)5 0 -44)10 2
0 0 3 1 4 25 2 -7 2 120




«OcHogbl meopuu MHoOJIcecme»

1. Haitante A" B, B\ A, A A B, ecan:

a)A = (0; 5), B = (5; 8);

6) A = (==; +=),B = (-1;9);

B) A — MHOXECTBO MPOCTHIX YHCeJ, B — MHOXECTBO MOJOKUTEIbHBIX YeT-
HBIX YHCEL.

2. C nomombio Tabnuibl BXOXKAEHHA 2/IEMEHTOB ONpe/iesiuge, BEPHO JIK cJle-
Aytomee paseHeTBo (B U C) \NA =CnA.

3. Onpeaennrte muoxecTrBaA W B, AN B, A\ B,B\ A, A A B, ecan:

AA={x:0<x<4},B={x:2<x<8});

6)A={x:|x-1| <2},B={x: |x=-1| + |x-2| < 3};

B)JA={x:x2-3x<0},B={x:x2-4x + 32 0}.

4. M3o6pasute cresyioniee MHOXECTBO € NMOMOILBIO AUarpaMmsl Jitrepa—
Benna:

a)Au[(BuUO];

6) B\ (Au Q);

B) AN\Ou(BnO;

r) (BAC)\A;

A) B\ [Av (C\ B)].

5. 3agansl MHOXKecTBa A, B 1 C Takune, yToANB = {2; 3}, AuB = {1, 2, 3,
5,7,8,AnC={1},CuB={1,2,3,5,6, 7, 8}. Haiigure mHOKecTBa A, B 1 C.

6. CuMTas yHUBEPCAJIbHBIM MHOXECTBO BCeX AeHCTBUTEIbHBIX yncen K, Haii-
AdTe gononHernne mHoxecTBaA = {x: 3 < x <5} a0 R. U3o6pasure MHOXECTBO
A Ha KOOpAWHATHOH TIPAMOI.

7. B knacce yuurcea 22 IKoAbHUKA. B 1IKo/1@ eCTh CTY/AUA CMOPTHUBHBIX TaHLIEB,
ceKuHA Kapare H 6acceitt. M3 ki1acca 8 IIKOJILHHUKOB 3aHHMAaIOTCA CIIOPTHBHBIMH
Tanuamu, 10 — xapare, 14 — riaBanuem, 4 — CHOPTHBHBIMM TaHLIAMHM U Ka-
paTe, 5 — CMOPTHBHBIMH TaHLIAMHM M IUIaBaHHeM, 6 — IUIaBaHMEM M Kapare,
a 2 3aHMMAlOTCA BO Beex Tpex ceKuuax. CKONBbKO IKOJIbHUKOB HE 3aHUMAalOTCs
JAOTOTHUTEIbHO?

8. [To uroram 3K3amMeHOB U3 37 CTYAEHTOB OLUEHKY «OTIMYHO» [10 MaTeMa-
THKe uMenn 15 cTyaeHToB, no ¢pusmnke — 16, no xumun — 19, no MaTemMaTHKe
U ¢usmke — 7, no MmareMaTHKe ¥ XUMHUH — 9, no pusuke U XuMumn — 6, 110 BceM

Tpem npeamMeTam — 4. CKOJIBKO CTYAEHTOB MOJYYHIH XOTA OBl 110 OZJHOM OlleHKe
«OTJIMYHO»?

«Anzeopa nozuku)

4.1, Onpegennre, ABTAKTCA JH BRCKAIBIBAHHAMI CJIEVIOUTHE TIPELI0MEHHS,
1. Tul npexpacua, cnopy wer!
2. Ceroaua Ha VIHIe HACTOSULEE NeTo — Terio 0 COTHeHO,
3. odoc — cnyramk Mapea,
4. A mosHo i ofeaTh HeodbaTHoe?
3. B rpeyrosbHuke yron pasen 43°.
. Jlioboii congar menaeT CTaTh FeHePaiIoM.
[MoscHuTe cROM OTRETHI,
4.2, Onpepennre, KAKNe 13 COEVIOUHX NTPEIMGKEHHI SEISI0TCH BRCKIBBAHHAMH
€ TOUKH 3PEHHA MATEMATHYCCKONH JOTHEH, 3 KAKHe HeT.
L. Codm Jlopen — caMan KpacuBas AKTPHCA HTANBHHCKOTD KHHO XX B.
2, MuanoxentHil CMOETYHOBCKHI HCTOTHHA TIABHYI0 podik B (puasMe «lamaers
(1964 1))
3. <0, CKONLKO HaMm rKp WTHI HYAHBIX TOTOBAT NPOCBEIICHEA _-'J,:'ﬂi!*
Hlepaox XoaMe — CaaBHBL repoil B npopseeteHAAx Aprypa Koran doiina.
89 - 13 =50,
x—13=50
Cronexo Oyaer 2 x 27
Tpeyroasnnk MomeT ORITE PABHODEIPEHHBIM W IPAMOYTOTEHBM,

2l

R R R



4.3, Onpenenme SHAUEHNA HCTHHHOCTH CAEJIVHIIHY BEICKAELIEAHI;

a) (8-3<3)um (8= 64)

6) (5-3=25)u(y25<5)

B) HeBepHo, 9To (a% + b2 = 0);

r) ecan 8 gesared wa d, o 8 penres va 2y

Ay econ 15 penwres va 5, o 15 geavres na 10;

e} 24 pemmrea wa G rora M TonsKo Toraa, Korga 24 geantes na 3 v 24 geavres na 2,

4.4, Cpean caefyiolux nap BECKassBaHnil BudepuTe Te, KOTOPLIE ABIAITCH OT-
PHILAHWAMK IPYT APVTa:

A) 4CEIDIHA ACHO® M €CETOJIHS WIET JI0HILs;

0) «d  OTAHYHHE» 0 <A JBOCYHHES;

B) 7T20u7<

ry M =20 21 <20,

JI) <l Re IpAMBIE TAPIIETBHE S H /IR NPAMBE TERIeHTHEVISPHE >,

4.0, Onpegenire s3HAYCHAE HCTHHHOCTH BRICKAshIBaius A, e cleayiouie Bhicka-
ILIBAHHA ABRTHIOTCH HOTHWEHEIMAC

a) Awv({d<3)

6y A a(5=3),

B} (Y — Hewernoe yuenon) — A;

r) A— ({12  HeueTHOe YHCIO);

a) A« (7 — cocTapnoe YHeao).

4.6. Onpegenyre 3HAMCHRE HCTHHHOCTH BRICKA3LIBAHMA A, eC/M coeqyionie BuCKa-
ABIBAHHA ARTHITCH JIOMH EIM

a) AA{27=3-9)

0y (6-22=0) v A;

B} A (at-h=0)

r) A l'\w.l'l.r2 =x[k

ay —A.

4.7. Pevre Jornveckyi sagaqdy, Henoasaya tabamgy. Tpn oanoknaccnnea Baan,
Tumyp u Kpa gerpernanck ciyera 10 et nocie oRoHYAHNA WKOAB, BuAcHiiocs, 4To
OAMH W3 HUX CTI BpadoM, Apyvroil — dumzsukom, a rperuil — wpicetom. OaHH YBIeKes
TYPHAMOM, APYToi — Derom, Tperuii — perdn.

1) 10pa crasan, 9To HA TYPHAM @MY HE XBATACT BREMEHN, XOTA ero CocTpa — eIHH-
CTBEHHBLT BPay B ceMbe — 3as60T TVPHCT.

2} Bpay ckazan, 4o OH PARIEIECT YRJISHCHNE KOTerH.

3) 3abapno, HO ¥ ABOMX W3 APY3eH B HAZBAHMAX UX npodecciii u yBiaederii He BeTpe
YaeTCs HM OHA OYKBA HX HMEH,

Ko ves JiobHT 3aiiMaTses B CRoSOaHOE BPCEMA H W KON Kk A II|'.ilfil‘lll'.1{‘I!C“fCTII!'IF.'I

A.8. Penimme aormyecky s 3alauy © moMonbio paceyvaciennit. Tpo apyra Oner, Bopue
1 APCeHHI, CKOHYHE HHCTHTYT, PA3 bEXATHC 10 PA3H biM roposas, 1 Bor ciiveTd HeCKOIbL Ko
JET OHH, BCTPCTILBIIACD Fd BCSCPE BRITYCRHHROL, [PCLLILE Pl bl i Th CERCCTO TOBC I .
Ha ero monpoe, rie onm Teneph KHUEYT, JIPY3aLa OTRETHIH

Ouners «H wupy B Ekarepundypre, a Bopue — 8 Mypmanckes.

Bopuc: <3 wusy B Boarorpane, a Oner — s Mypuanckes.,

Apcennii: < wupy 8 Mypmancke, a Omer — B Boarorpames.

Blastcnlil M3 HMX OUMH PAs CHAsan Npasay v oaMe pas coaran. [oe sousyr Apcensaii,
bopne w Oaer?

4.9, Pewrpre QormuecEye Sa1ady © moMons paceyaaennit. Ha oanoil yvanne crosr
B PAI 4eTHPE JT0Ma, E KOTOPEX EHEVT YeThpe genopseka: Arexceii, Erop, Buktop n Mu-
Kani, MEpecTo, 40 KasAbil U3 X BIALTEET POBHO OLHOH 13 CAeAYIILNK mpodrecchii;
TOKAPH, CTOMAR, XHPY P W OKYIHCT, HO HEHIBECTHO, IKTO KAKOH, H HEWABECTHO, KTO B KAKOM
aome sser. OaHako napecTno, 4o



* CTOJUEAD MHEET [PARSE XHPVPTA;

* OEYJITHCT RHBST JIEBCE XUPYPIa;

*  TOKAPL AHRET C KpaKy,

* TOKAPL HHBLT PHAOM ¢ GKYJIHCTOM;

*  Erop pe Toxapbh 1 HE ENBET PSIOM C TOKLPEM;

+  Muxann suBer paioM ¢ XHPYPros;

+ Aderceii HBeT Mpanes OEVIIHCTA,

+  Anekceil sorser uepes qoM ot Miuxanna,

BoiscuuTe, KTO KAKYIO NPHPeceiio MMeeT 1 KTO Fe SKHBeT.

4.10. /lokamure paBHOCHABHOCTE (hOPMYJL, HCNOALAYVA TADIHILYY HCTHHHOCTH:

a) (AvBya(BAA)=BaAA:

6) (=(A v B) A ((=A) v (=B)) & —(A v B),

B} (A = (=B aid—= Oy (=AY v (=B~ O

I (A=8By={AA D)= An{((=B)Yv O)

4.11. Bubepure modoil uz npusegesdnx 8 taba, 4.1 naparpada 4.3 3akoHOB 10THER
H yOeAHTECh B €10 CHPABSLITHBOCTH C OMOWBI Ta0 MLl HCTHHHOCTH.

4.12, Haiianre caMocToaTeibio, Kak QoOpMYJIHPYIOTCH W 3allHCBIBAIOTCA 3aKOHBI
ite Moprana jurs muomecTs, JansumTe AHTOrIYHEEe (OHONMEH FRIE ) JIOTHYeCKHE ZAKOHR,

4,137, PapnocnannocTs (hopayn MOsH0 JOKRIBIELTE, HCIIOJIBIYST JOTHYeCKHE SAK0-
Hel. [Ipoanaansnpyiite NpHBEIEHHOE HHAE JOKAIATEALCTEO PABHOCHIBHOCTH (hopMyl
H VEAKHTE HAIL KKIBM CHMBOJIOM =, KAKOH TOTHYeCKHI 3aK0H 31eCEH O HCIOIL30RAH.

Joxames, ato (= (=AY A (=B v (A= ) n Ay = A v B,

Boasmem popayiiy, CTOAMYIO B JeBOH YACTH, H HpeodpazveM ee ¢ HoMOIBI JOTHYe-
CHUY 3aK0HOB B DOPMYJIY, CTOSILYID B PABOH 4acTH:

(—{((—= A= {(A—-B) A= {{{-(-Av (=B {1 B s A)=
(A v (=) A v(Bad)) = (AvB)v(Dv(Bad)) = (AvB)v(Bad)e
sSAviiBv(BAaAY)=AvE

4.14%, Bamenwre coaegyviompe GopaMysibl PABHOCHIEHBIME DOJIEE IPOCTONO BIA, HE-
NOBAY A AOTFHUECHHE JAKOH B

a) (A=Bra(B =AY (Av B

0) (A= Bya(B—=(=A)) A (C— A

B} —({A—=8)A{8—=(—1)))

4.1D. JanuiuuTe cAeLyiIiNe BEICKAILIBAHAA B BHIE (POPMYI ¢ KBAHTOPaMH, npe-
BAPHTETLHO BREIA 0003HAMEHHA LA HCIOILIVEMBX KBAHTOPORE

a) «Hexoropeie pexn BETekanT us ozepa baikamns;

6) «Bee nrHibl yMeoT JeTaths;

B) =[To Hpaﬁ[mﬁ MEpPe OJHO HATYPATLHOS HHCTO HE HBTACTCH HH IPOCTLIM, HH CO-
CTABEHEIM #;

r) «He see peiinl yMewor 1asaTss;

Ay <Hu oHH HIAK He YMeeT TOBOPHTh».

4.16. C noMonko KRaHTopoR BCenONHOCTH W CYIIECTROBAHMA NOCTPOITE BCe BOd-
MIDKHEIE BEICKAILIBAHHA M3 COeAYIONEro npeaukata: y? =2 x — 5. Onpenenwre, kakne
H3 NOJYYeHHEBIX BBICKa3BBAHNH OvVT HCTHHHBIMIA

Iodekaaxa. ¥ pac JAOVERHO TR HHTRCA IECTE PadIHYHBIX BECKRIL] BaHMILL

4.17. Flagecten codmzam.

Jexapemeo, npunumaeymos GotsHEM, ecmb dodpo.
Yew Goavwe derams dofipa, mes aywwe.
Franum, eKapemea HYHn RPURIMAMD KaK MONCH0 Go1bie.

Kakan normveckas ommnbea AOMYHIEHA B 2TOM L'l!q.!l-[i:l:\'!l'_"?



A48, Hinke npuseesnl JiBa npHMepa HeMOTBIOBAHA YMBITLTEHHNT 1 HEVMBIILTEHHDT
MOMEHE TOHATHEH {3KRHBOKAIHN ),

a) «losopa — Kak ¥ KOLIKH, HO'H — KK ¥ KOIKH, TYJIOBHILE — KAK V KOUIKH, XBOCT
Kak v KomEH, Ho He kotika, Kro ato?s (OTeeT: KoT).
0) eRamapil MeTann ABAACTCA XHMHUECKHM IeMEHTOM; JATVHL — METALT, 3HAMHT,

JATYHBL — XHMHMECKHIT 3JIEMEHT S,

[, OmpegennTe xapakTep SKBHBOKAINN B KaxaoM npusepe, Hoscnnte caoil BB

2*_ TIpupennre TPUMEpH ABYX Jorudecknx ommdok: 1) nogmena teanca; 2) noamena
TICHEHTHA,

4.19. llpogeprTe ¢ noMonb TabJIHl HCTHHHOCTH, PABHOCHIBHO JH OOPATHOE BhI
CKAZLIBAHHE HCXOIHOMY (NPAMOMY ) 1 00paTHOE BEICKAZRIBAHHE [TPOTHRONOIOKHOMY.

4.20. Ciopyyaupyitre odpatioe, OpOTHEOIOIGKHOE H 00PATHOE K ITPOTHBOIIOM0M -
HOMY YTEEDPACIEHNA JUIH CAefyionei Teopemsl < Econ B mapasienorpamae JIHATOHLTH
PABHEL TO NAPAIEIONPAMM SEISETCH NPAMOYrodbHHEoM =, Kakne na aTHx yTRepHEIeHH A
fVAeT paBHOCHILHE IpYVT ApyTy? Kakue H3 HHX ABAAIOTCA HCTHHHBIMH?

«Teopus uzcp»

1. Hwxe npuBegeHo COKpall€éHHOE U3J0KEHHE (parMeHTa OJHOro U3
"[Ipuxmrouennii [llepmoka Xonmca". CornacHO W3BECTHBIM IOHATUAM TEOPHUH WUTP
COCTAaBUTh MOJI€NIb KOH(DJIMKTHON CUTYyaIlMU U (POPMAJILHO 3aMUCaTh UTPY.

Lllepnok Xoamc namepen omnpasumocs uz Jlonooua 6 /[ysp ¢ oanvhetiwen yemio
nonacmev Ha KOHMUHeHm (esponelicKuii), 4modvl cnacmucb om npogheccopa
Mopuapmu, xomopuwiii npecnedyem ezo. Ces 6 noe3zo, oH ysuoen Ha B0OK3ANbHOU
nramgopme npogeccopa Mopuapmu. llleprox Xoamc donyckaem, umo Mopuapmu
Modcem blopamsb 0cobOblil noe30 u obocnams ezo. Y Illepnoxa Xoamca oge
AnbMepHaAmugbl. NpoooaXCams noesoky oo [lyepa umu coumu Ha cmaHyuu
Keumepbeppu, saensaroweticsi eOUHCMBEHHOU NPOMENCYMOYHOU CMAHYUEl HA €20
mapwpyme. Mol npunumaem, ymo e2o nNPOMUSHUK 00CMAmMoO4HO pa3yMeH, Ymoobvl
onpeodenums 803ModCHOCMU XOAMCA, HNOIMOMY nepeod HUM me e 08e
anomepuamugvl. 06a NPOMUBHUKA OOJIHCHBL 8bLOPAMb CIMAHYUIO, YMOObL COUMU HA
Hell ¢ noe30a, He 3Has, KaKoe peulerue npumem Kaxcovlli uz Hux. Eciu 6 pezynomame
NPUHAMUS peuleHusi 00a OKANCYMCs HA OOHOU U MOU JHce CMAHYUU, MO MOHCHO
00HO3HayHO cuumamsb, umo Illepnox Xoamc 6yoem youm npogheccopom
Mopuapmu. Ecau oce Llleprox Xoamc bracononyuno oobepémces 0o /lyeépa, mo ou
0yoem cnacén.

2. Tpoe cTyaeHTOB My3BIKaJIbHOM MIKOJIBI MOAPAOATHIBAIOT B Pa3HBIX KIyOax,
CBOIO BBIPYYKY OHHU MOJYYarOT OT MOCETUTENEH KIIyOOB. Y CTaHOBHUTD, BHITOTHO JIN
UM 00BEIUHAITH CBOU CHJIBI (€CIH Ja, TO C KAKUMH YCIOBHUSIMHU ), UCTIONB3YSI TOHITHS
TEOPUU WUTP JUISl PELIEHUS KOONIEPATUBHBIX UIP N JIUL, IIPU CIEAYIOMMNX UCXOIHBIX
JAHHBIX.

B cpeanem ux BbIpyUKa 3a OMH BE4ep COCTaBJIsIA:

« y ckpunava 600 enunui;
o yrurapucta /00 enuHu;



o y neBunbl 900 exunHMI.

[IbITasich yBeJIMUUTH BBIPYUKY, CTYJACHThI B TEUEHUE HECKOJIbKUX MECALICB
CO3/IaBAJIM pa3JIMUHbIE TPYMIIbI. Pe3yabTaThl mokazaiu, 4To, 00beIMHUBIINCH, OHU
MOTYT YBEJIMYUTH CBOIO BBIPYUKY 3a BeUep CIEAYIOIUM 00pa3oM:

o cKpunad + rutapuct 3apadarsiBanu 1500 enunui;

o ckpumnau + nesuua 3apadarsiBasiv 1800 equnmi;

o ruTapucT + nepwuia 3apadareBanu 1900 enuHu;

o cKkpwurad + rutapucT + nesuna 3apadarsiBanm 3000 equHUIL.

3. Jana maTpuyHas urpa ¢ TiaTé:KHON MaTpuIiei
2 5 3
A=13 1 7
& 0 2
OnpenennTe MAaKCUMUHHYIO CTPATETHUIO IEPBOTO UTPOKA, MUHUMAKCHYO
CTPATEruio0 BTOPOIO UIPOKA, HUKHIOKO U BEPXHIOIO LIEHY UIPHI.
4. Jlana maTpuuHas Urpa ¢ IIATEKHON MaTpulel
1

A=

Lh = -1

& 2
8 5
73
& 1

Haiitn H1kHI0I0 1 BEpXHIOIO LIEHY Urphl. IMeeT i 1aHHas MaTpu4Has
Urpa CeJIOBYIO TOUKY?
5. JlaHa maTpuuHas urpa c IiaTé&KXHOM MaTpULIeH

2 3 1
A=
(1 2 J

OrnpenenuTs MaTEMaTUYECKOE 0KHUIAHUE BRIMTPHIIIA IEPBOTO UTPOKA
(mpourpslilia BTOPOTO UTPOKA), €CJIM CMENIaHHAs CTPATErus MepPBOro
4 1

4 1
p=[§;§] gz[i’ ’E]
HUIpoOKa , d CMCIIIaHHAasA CTPAaTCrust BTOPOIro Urpoka .



MMPUJIIOKEHMUE 2

OIIeHO‘leIe cpeacrea AJisi IPOBEACHUA l'lpOMC)KyTO‘lHOﬁ arrecranumu

a) NMnaHupyemble pesynbraTbl 0byueHUa U oLeHOUYHbIe CPeacTBa ANA NPoBeeHUA NPOMEXKYTOUYHOW aTTecTauuu:

Kog, MHAMKATOP AOCTUNKEHUA
OueHo4Hble cpeacTaa
MHAMKaTopa KOMMeTeHLMN

YK-1: CnocobeH ocyLecTBAATb MOUCK, KPUTUYECKUIN aHANU3 N CUHTE3 MHPOPMALLMKU, NPUMEHATL CUCTEMHbIN NOAX0A, A1A PELUEHMA NOCTaBeHHbIX 3a4au

YK-1.1 AHanusupyert 3agavy, Bblaenas | lpumepHsie npakmuyvecKue 3a0aHuUA 0411 3K3ameHa
ee 6a3oBble COCTaBAAOLME,

DACCMATPUBAET M NpeanaraeT 1. Haiwtm ANnB, B\A, A 4 B ,ecwu A=1{346,7} B=1{678}
2. Hanmm A(BUC),ecm A ={1,2,2,3,56},B ={3,4,6,7,9},C = {2,5,7}
BO3MOMKHbIE BapUaHTbI
pelueHns NocTaBAeHHOM 01 2
3aJauu, oLeHmnBan nx 3. BbluMcanTb onpeaenuTens 1 0 2
[OCTOMHCTBA U HEL0CTaTKM 1 2 0

4. [okasaTb PaBHOCMABbHOCTb GOPMY, UCMONb3YA TabAULY UCTUHHOCTM

(AVB)A(BAA) < BN\A

5. [oKaszaTb paBHOCWU/IbHOCTb GOPMY, UCNOb3YA TabAULY UCTUHHOCTM
—(AAB) A ((mA)V(=B) © =(AVB)

6. [py OTKNOHEHWUW OT HOPMbI penma paboTbl aBTOMaTa cpabaTbiBaeT curHanusaTop C; ¢ BepoaTHOCTbio 0,8, a
curHanmsaTop C; ¢ BepoATHOCTbO 1. BepoATHOCTb, YTO aBTOMaT CHab»KeH curHanmnsaTopom C; paBHa 0,6, a C; —
0,4. NonyyeH curHan o pasnagke aBTomaTa. YTo BepoATHee: aBTOMAT CHab»KeH curHanmsatopom C; mam C,?

7. [aHa maTpuyHaa nrpa ¢ NNaATEKHOM MaTpULEN

2 5 3
A=(3 1 7
s 0 2




Kog,

NHAMKATOP AOCTUNKEHUA

OueHo4Hble cpeacTsa

MHAMKaTOpa KOmneTeHummn
Onpepenntb MaKCUMUHHYIO CTPATEerno NEPBOro UrPoKa, MMHUMAKCHYIO CTpaTeruto
BTOPOro UrpokKa, HNXKHOK N BEPXHIOKO UEHY UTPbI.

YK-1.2 Onpepgenset, uHTepnpetupyet | lMpumepHoie npakmu4yecKue 3a0aHuUs 0411 IK3amMmeHa

W paHXxunpyet nHdopmaumio,
Tpebyemyio Ans peleHus
NoCTaB/ieHHOM 3a4auu;
OCYLLECTBAAET MNOUCK
MHOPMaLUM MO Pas3IUYHbIM
TMNam 3anpocos

1. 1.Wcnonb3ysa Tabanuy UCXOAHbIX AaHHBIX, ONPeaennTb 06bem BbIbopKM. CaenaTtb pacyeT cpesHero sHayeHus.
MocTpouTb rMCTOrpammy.

Tabnmua NCXoaHbIX AaHHbIX:

Cnyyan 1Q (6annbi)
1 91
2 92
3 98
4 111
5 106
6 103
7 97
8 108
9 99




Kog UHAOMKaATOP OOCTUKEHMA
OueHo4Hble cpeacTsa

MHAMKaTOpa KOMMNETEHL MM
10 101
11 104
12 103
13 99
14 101
15 102

2. Hwuke cobpaHbl gaHHble 0 Bo3pacte 40 npenogasaTesieit 0AHOW M3 WKOA. MNocTpouTb pacnpeaeneHme 4acTor,
ncnonb3ysa 8 MHTepBanos. Moctontb MNMctorpammy. Halitu BbIGOpoOUHOE cpegHee U BbIBOPOYHYO AUCNEPCHUIO MO
CrpynnuMpOoBaHHbIM AAHHbIM

[laHHble 0 BO3pacre npenouaaareneﬁ WKONbI

37 41 41 47 62 27 44 43 40 58
62 43 50 61 53 65 58 45 50 27
36 65 43 41 30 42 29 32 48 31
63 38 37 47 26 50 35 31 49 34

3. 3apaHo pacnpegeneHue BepoATHOCTEN ANCKPETHOM ABYMEPHOM CIY4aNHOM BE/IMUUNHDI:




Kog,

NHAMKATOP AOCTUNKEHUA

OueHo4Hble cpeacTsa

WHAMKaTOopa KOomneTeHLun
Y\ X 2 5 8
04 0,15 0,30 0,35
0,8 0,05 0,12 0,03
Hantn KoadduumeHT Koppenaymu.
YK-1.3 Mpu ob6paboTke MHGopmaumumn | MpumepHsbie 60nNpPoOcsI HA IK3ameHe

oT/InyaeT GaKTbl OT MHEHUH,
WHTepnpeTauuii, OLEHOK,
dopmupyeT cobCcTBEHHbIE
MHEHMA U CyXKOeHus,
apryMmeHTUpyeT CBOU BbIBOAbI
N TOYKY 3peHus

Kakue cnocobbl 3a4aHNA MHOXKECTB Bbl 3HaeTe?

N

JawnTte onpegeneHune nepecevyeHmns, 06vbeAMHEHNS, PA3HOCTU MHOMKECTB, AOMNOJHEHUS MHOXKeCTBa. KakoBbI UX
csounctea?

Y710 TaKoe AEKAPTOBO NPOM3BEAEHNE MHOMKECTB?

Y710 TaKoe BMHApHbIEe OTHOLLIEHUSA U KaKOBbl X CBOMCTBA?

Kakure ocCHOBHbIe I0rMYyeckre onepaLmmn Hag BbiCKa3biBaHMAMM Bbl 3HaeTe? MpuseauTe npumepsbl.

Y10 noHMMmaeTca nog dopmynamm anrebpbl BbicKasbiBaHUIA? MpuBeguTe Nnpumepsl.

MepeuncanTte 1 NOACHUTE OCHOBHbIE 3aKOHbI anrebpbl IOrMKN.

YTO NOHUMAETCA Noj TaBTO/IOrMEN U NPOTUBOPEYMEM, PAaBHOCUJIBHOCTBIO BbICKa3biBaHWI? [puBeauTe npumepsbl.

L o N kAW

Chopmynumpyiite NoHATUE CAyYaAHOM BEIMYMHDI, 3aKOHa pacnpeaesieHns C/ly4ainHoM Be/IMUYUHDI.

10. Yto Takoe Tabnnua pacnpeseneHns BEpOATHOCTEN, MaTeMaTUUYECKOe OXUaaHMeE U AUCMEePCUS AUCKPETHOM
CNyYaliHOM BEJINYMHDI?

11. OxapaKTepusynte MeTos CTaTUCTMKKU U ero 3Tanbl.

12. [aiiTe KnaccnpmKaumIo CTaTUCTUHECKMX NOKazaTenen. YTo Takoe rpynnmMpoBKa CTaTUCTUYECKMUX AaHHbIX?

13. HasoBuTe abcotoTHbIE U OTHOCUTE/IbHbIE BEJIMYUHDBI B CTAaTUCTMKE, UX 3HaYeHMe. YTo Takoe cpesHne BeIMUYUHDI B
cTaTucTuKe?

14. YT1o TaKoe gncnepcma n KakoBbl ee CBOMCTBA?




Kog,
MHAMKaTOpa

NHAMKATOP AOCTUNKEHUA
KOMMETEHL MM

OueHo4Hble cpeacTsa




6) MopAaaoK NnpoBegeHUA NPOMENKYTOYHOM aTTecTaluMm, NoKa3aTenn U Kputepum
OL,eHUBAHMUA:

MpomeKyTo4YHana aTTecTauua No ANCLUNIMHE BKIIOYAET TEOPETUYECKUE BOMPOCHI,
No3BO/IAOLWME OLUEHUTL YPOBEHb YCBOEHMSA 0OYyYaOWMMMCA 3HAHUN, U
NpaKTUYecKMe 3aaHunA, BbIABAAIOLLME CTENEHb CPOPMUPOBAHHOCTU YMEHUIN U
BNlaAeHMM, NpoBOANTCA B pOpMe 3K3aMeHa. DK3ameH Mo AaHHOM ANCUUNANHE
NPOBOAUNTCA B YCTHOM dopme Mo IK3aMeHALNOHHbIM Bunetam, Kaxkablii U3
KOTOpPbIX BK/tOYaeT 1 TeopeTUyecknii Bonpoc nl npakrtnyeckoe 3agaHue.
MNokasaTtenu u KpUTEepun oLeHMBAHUA IK3aMeHa U 3a4eTa C OLeHKOM:

— Ha OUEHKY «OTAIMYHO» — 0DOyYatoLWNIACcA AEMOHCTPUPYET BbICOKUIA YPOBEHb
chOpPMMUPOBAHHOCTU KOMMNETEHL MU, BCECTOPOHHEE, CUCTEMATMYECKOE U rnybokoe
3HaHue y4yebHoro matepmana, cBO60AHO BbINOIHAET NPaKTUYECKMe 3a4aHus,
cB060OHO OonepupyeT 3HAHUAMU, YMEHUAMU, NPUMEHSAET UX B CUTYaLMAX
NOBbILLEHHOM CNOMKHOCTMU.

— Ha OLEHKY «XOpOoLo» — 006y4atoWmMnca AEMOHCTPUPYET CPeAHUN YPOBEHb
chOPMMNPOBAHHOCTM KOMMNETEHLMIM: OCHOBHbIE 3HAHUA, YMEHUA OCBOEHbI, HO
A0MNYyCKATCA He3Ha4YMTe IbHble OWNOKU, HETOYHOCTU, 3aTPYAHEHUSA NPU
aHANUTUYECKMX ONepaumax, NepeHoce 3HaHUM 1 YMEeHWI Ha HOBbIE,
HeCTaHAAPTHbIE CUTYaLMUN.

— Ha OLUEHKY «yA0BAETBOPUTENIbHO» — 0OYYaIOLWMNCA AEMOHCTPUPYET
NOPOroBbIf ypOBEHb CHGOPMMPOBAHHOCTM KOMMETEHLUMIN: B XO4E KOHTPOIbHbIX
MEPONPUATUIA A0MYCKAOTCA OWNDOKM, NPOABNAETCA OTCYTCTBUE OTAENbHbIX
3HaHWN, YMEHWUI, HaBbIKOB, 0OyYalOLWMICA UCMNbITbIBAET 3HAYUTE/IbHbIE
3aTPyAHEHMA NPU ONEPUPOBAHUM 3HAHUAMU N YMEHUAMM NPU UX NEPEHOCE Ha
HOBblE CUTYaLUN.

— Ha OUEHKY «HeyA0BNAEeTBOPUTE/IbHON— 00yYatloWmMnca 4eMOHCTPUPYET 3HAHUS
He 6onee 20% TeOpPeTMHYECKOro MaTepmnana, AOMNyCKaeT CYLEeCTBEHHbIE OLNOKY,
He MOXET NOKa3aTb NHTE//IEKTYa/IbHbl€ HaBbIKW PeLleHMa NPOCTbIX 33434 N He
MOXKET NOoKa3aTb 3HaHWA AarKe Ha YPOBHE BOCNPOU3BEAEHMS U 0O BACHEHNA
nHdopmauum.



