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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

HucuummmHa «MaTeMaTH4eCKHe OCHOBBI HMH()OPMATHKWY» OTHOCUTCSA K JUCHUTUIMHAM
obsi3arenbHOM yacTu brnoka 1. Jlucummmubbel (Momynu) [IpeamMeTHO-METOAMYECKOTO MOAIYJS 10
npodpmno «MupopmaTukay y4eOHOro IUTaHAa OCHOBHOM MpodecCHOHANbHOW 00pa3oBaTEeIbHOM
IporpaMMbl BBICIIETO 00pa3oBaHUs — MPOrpaMMbl OakallaBpuaTa MO HAIMPaBICHUIO MOATOTOBKU
44.03.05 [Ilemarormueckoe oOpa3oBaHWe, HANpPABIEHHOCTh (MPOQMIb) 00pa3oBaTEIHHON
nporpammsel «HbopMaTuka. MHOCTpaHHBIN S3bIK», OUHON (POPMBI 00YUECHHUS.

JlucumiuinHa onupaeTcs Ha pe3yabTaThl 00y4eHHs, CHOPMHUPOBAHHBIC B PAMKAaX IIKOJILHOTO
Kypca MaTeMaTHKH.

Pe3ynbrarhl M3ydeHUs TUCHUILUIMHBI SIBJSIIOTCS OCHOBOWM ISt W3YYCHUS IUCHUIUIMH U
OpOXOXKAeHUsT TpakTuk: JluckpetHsle Moaenu B uHbopMaTuke, Teopus alrOpUTMOB,
Teopernueckue ocHOBBI HMH(MOpMaTuku, OCHOBBI HCKYCCTBEHHOTO HWHTEIUICKTA, [IpakTHKyMm IO
pelleHnt0 TpeaMeTHbhIX 3anad, WudopmannonHas Oe3omacHOCT, M 3amuTa  HH(pOpManuu,
DJIeMEHTHI KOMIIBIOTEpHOU anredprl, Hayuno-uccienoBarenbckast padbora, [lonroroBku k cnaue u
claya TOCYIAapCTBEHHOTO HK3aMeHa, BEIMOTHEHHe M 3aliuTa BBIMYCKHOM KBanH(pUKAIMOHHOMN
paboThL.

1. Ilepeyenb MIaHHPYeMBbIX Ppe3yJbTATOB  00y4eHusi (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO IUCHHUILINHE
Leab0 OCBOGHUSA TUCHUIUIMHBI  SIBJISIETCS  TMOATOTOBKA  y4yuTens K  Oymnyiei

po(heCCHOHATILHOM JIEeATEIHHOCTH: (DOPMHUpPOBAHUE CIOCOOHOCTH K IPENOJaBAHUI0 y4EOHOTO
npeamera uH(GOpMATHKA, KaK B OOBIYHBIX O0IEO0Opa3oBaTEIbHBIX KiaccaX, TaK M B Kiaccax ¢
erIY6JICHHI)IM HN3YUCHUCM NUCHUIIJIMH €CTCCTBCHHO-MAaTCMAaTHUYCCKOI'0 HUKJIA.

3agaveidi  OCBOEHMS  TUCIHUIUIMHBI  SIBISIETCS  3aKpelieHUE YMEHHH  IPOBOAUTH
MaTeMaTUYeCKUe MpeoOpa3oBaHUs BBIPAKEHUM, O0TpabOTKa MOHATUHHOrO ammapara MaTeMaTHKH,
Heo0XoauMoro B UH(pOpMaTHKe, TEXHUKH TPOBEACHUS MAaTEMAaTUYECKUX PAcyeToB, (OopMUpPOBaHUE
H 3aKpPCIUVICHUC YMCHHA pCIIaTh 3a1a4un MOBEIIIEHHON CII0KHOCTHU IIKOJILHOI'O Kypca.

B pesynbrare OCBOEHHS MpOrpaMMbl OOYUYAIOIMIMKCSA JOJKEH OBIAAETh CICAYIOIIMMHU
pe3yapTaTaMu 00y4yeHus (B TaOJuIle MPEACTABICHO COOTHECEHHE 00pa30BaTEIbHBIX PE3yIbTaTOB
00y4YeHHs MO TUCIUIUINHE C UHIUKATOPaMHU JOCTHKEHHSI KOMITETEHITHI ):

Komnerenus u OO0pa3oBarenbHble Pe3yIbTaThl JUCIUIUINHBI
VMHJIMKATOPBI €€ (3Tansl GopMUpPOBAHUS AUCHUIUINHBI)
JOCTHUKECHHUSA B 3Haer ymeer Bnaneer
JVICIIATUTAHE
I1K-1. Cnocoben OP-1. 3naer ponb u OP-3 ymeer OP-4 Bnaneer
ocBauBaTh U MECTO MaTEMaTUKH B OCYIIECTBIISIT OTOOp | JEHUCTBUEM
HCII0JIb30BaTh o011eit kapTrHe y4eOHOTO COZIEPXKaHUs | IPOEKTUPOBAHMUS
TEOPETHUYECKHE HAYYHOT'O 3HAHUS, JUIS €r0 peali3alii B | pa3iMyHbIX (popm
3HAHUA U OP-2. 3naer pa3muHbIX hopmax y4eOHBIX 3aHSATHIH,
MPaKTHYECKHE CTPYKTYpY, COCTaB U 0o0yueHus B OP-5 Brazeer
YMEHUS ¥ HaBbIKH B TIMAAKTUIECKUE COOTBETCTBUH C HABBIKOM ITPUMEHEHHUS
PEIMETHOM €IMHULIBI COJICP)KAHUSI | COBPEMEHHBIMU Pa3IMYHBIX METO/IOB,
o0acTH npu IIKOJIBHOTO Kypca TpeOOBaHUSIMH K MPHEMOB U TEXHOJIOTUI
pelieHun MaTE€MAaTHKH. 00pa3oBaHuIo. B 00y4eHUH
npodecCHOHATBLHBIX MaTeMaTHKe.
3ajad.
[IK-1.1. 3naer
CTPYKTYpY, COCTaB U
JTUTaKTUYECKHE
€IMHULIBI
IIPEAMETHOU
obnactu
(mpeno1aBaeMoro




npeaMeTa).

[IK-1.2. Ymeer
OCYIIECTBIISITH OTOOP
yueOHOro
COJICpKAHUS JJISl €TO
peanu3ainyy B
pa3IMYHBIX hopmMax
00y4eHus B
COOTBETCTBHUHU C
TpeOOBaHUSMU
dI'oC 00.

2. O0beM TUCHMILVIMHBI B 324€THBIX €IMHHUIAX C YKA3aHUEM KOJHMYeCTBa aKaJeMUYeCKHX
4YacoB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy o0yuaiommxcsi ¢ npemnojasarteieM (10 BHIaM
yueOHBIX 3aHAAITHI) H HA CAMOCTOSITEJIbHYIO Pad0Ty 00y4arommXxcs
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3. Coaep:kaHMe JUCHMILUIMHBI, CTPYKTYPHPOBAaHHOe MO TemaM (pa3jenaM) ¢ yKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKa/JleMHYeCKHUX YaCOB ¥ BUAOB YUeOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOAUYUECHIBA AKAOEMUUECKUX YaACO8 U
6U008 YUeOHbIX 3aHAMUIL

KomnunuaecTBo yacoB no ¢opMam opraHusaiuu
oOydeHus

HanmeroBanne pasjiena 1 TeM Jlexumon | TMpaktuuec | JlaGoparo | CamocTosT

HBIE KHe pHBIC eNbHas
3aHATUA 3aHATUA 3aHATUA pa60Ta
1 cemecTp
Anrebpa 6 10 - 20
DNIeMEHTHI TEOPUHU YU CEIT 6 10 - 20

Hroro no 1 cemectpy 12 20 - 40




3 cemecTp
DJieMeHThI MATEMATHYECKOT0 AaHATU3a 6 10 - 13
DJIeMeHThI TeOPUH BEPOATHOCTEH 12 20 - 20
Hroro no 3 cemecTpy 18 30 - 33
Bcero nmo aucuumiange: 30 50 - 73

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHbl

Kpartkoe cogep:xxanue Kypca
1 cemectp
Auredpa. Bexropusie mpoctpanctBa. Matpuiibl. CHCTEMbI TUHEHHBIX YpaBHEHUH.
Jlunelinble onepaTopsl.
JJieMeHThI Teopuu YKcell. [IpocTeie uncna. I'enepanuus npocteix yncen. Pasnoxenue uncen
Ha MMPOCTHIe MHOXKUTENU. Hanbonpmmii oOuwii qenuTens 1 HauMeHblee obmiee KkpatHoe. Mx
nouck. CpaBHEHHE IO MOAYIIIO.

3 cemecTp
DJiIeMEeHTbI MaTeMaTH4YecKoro anaausa. J{udpdepennumansaoe ucuucienne GyHKIHA 0THON
nepemeHHO#. MHTerpansaoe ncuncnenne GpyHkuuii ogHoi nepeMennoil. [locnenoarensHocTn
U PAOBL.
DJieMeHThI TeOpuM BeposiTHOcTeil. CityuaiiHble coObITHS U UX BeposiTHOCTU. CriydaifHble
BEJIMYMHBI, UX YUCIIOBbIE XapakTepucTuku. Ciydaiinble moToku. CiydyaliHble TPOLIECCHI.
3aKkoH OOJIBIIMX YHuCel.

3. IlepedyeHb y4yeOHO-MeTOAMYECKOT0 o0ecnedyeHUsl I CAMOCTOATEIbHOH padoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocrosiTenbHast paboTa CTyJIEHTOB sIBIsieTcs 0co00il (opmoi opranuszanuu y4eOHOTO
npoliecca, MpeJACTaBisioNIas Cco0OW IUIaHUPYEMYI0, MO3HABAaTEIbHO, OPraHU3ALUMOHHO U
MCTOAHNYCCKHU HAIPABIIIEMYIO JCATCIBHOCTh CTYACHTOB, OPUCHTHUPOBAHHYIKO Ha OJOCTHXKCHUC
KOHKPETHOIO  pe3yibTara, OCYLIECTBISEMYl0 0e3 MIpsSMOil  MOMOIIM  NpernojaBaTels.
CamocTtosTenbHass paboTa CTYAEHTOB SBIISETCS COCTaBHOW YacThlO Y4eOHOM paboThl M HMeeT
LENIbI0 3aKperyieHHe U YriayOJIeHHe TOJIyYeHHBIX 3HAaHUM M HaBBIKOB, MOMCK M NpHOOpeTeHue
HOBBIX 3H3HPII>1, a TaK’>K€ BBIIIOJIHCHHEC y‘Ie6HI)IX 3aJIaHPII>'I, MOATOTOBKY K NPCACTOAIINM 3aHATUAM U
sk3aMeHy. OHa MperycMaTpUBaeT, Kak MpaBUio, pa3paboTKy pedepaToB, HamucaHHE TOKJIAIOB,
BBITIOJTHCHUE TBOPUCCKHUX, MHAWBUAYAJIbHBIX Sa)IaHI/Ifl B COOTBCTCTBUHU C yqe6H0171 HpOFpaMMOfI
(TeMaTUYeCKUM IUIAHOM HM3Y4YeHHs JUCLUIUIUHBI). Tema s Takoro BBICTYIUICHHSI MOXET OBbITh
npe/iokKeHa MpernojaBaTesieM WM H30paHa CaMUM CTYJEHTOM, HO MaTepuai BBICTYIUICHHUS He
JIOJDKEH AyOaupoBaTh JEKIIMOHHBIN MaTtepuai. PedepaTuBHBIN MaTepHal CIIy>KUT TOTOJIHUTEIbHON
nHpopmarmenn st paboThl HA MPAKTHYECKUX 3aHATHsIX. OCHOBHAs I1€b JAHHOTO BHUIA PaOOTHI
COCTOUT B 0OYYEHHUH CTYACHTOB METOJIaM CaMOCTOSATEIbHOM paboThl ¢ yueOHbIM MaTepuanom. Jlis
IMOJIHOTEI YCBOCHHA TEM, BBIHCCCHHBLIX B IMIPAKTUYCCKHUE 3aHATHUA, Tpe6yeTC$I pa60Ta C
nepBorcTouHukamMu. Kypc mpeaycMaTpuBaeT —CaMOCTOATENbHYIO paboTy CTYAEHTOB  CO
cnenuanbHoi  nureparypoil. Crienyer OTMETHTh, 4YTO CaMOCTOsITENbHas padoTa CTYAECHTOB
pe3yjibTaTuBHA JIMIIb TOrAa, KOTrAa OHa BbIIOJIHACTCA CHCTCMATHYCCKU, IIJIAHOMCPHO U
LeJICHANPaBIIEHHO.

3amaHust ISl CAaMOCTOSITENIbHON pabOoThl MPETyCMaTPUBAIOT UCIOIB30BAHUE HEOOXOIMMBIX
TEPMUHOB U MOHATUH MO mpobiematuke Kypca. OHM HalleIMBAIOT Ha MPAKTUYECKYIO paboTy IO



MPUMEHEHUIO M3y4aeMOTO MaTepuajia, MOUCK OMOIMOrpaduvecKoro mMarepuaia U JICKTPOHHBIX
MCTOYHHUKOB MH(OpMAINH, WIUTIOCTPATUBHBIX MaTepUANIOB. 3a/laHus 10 CaMOCTOSATEIBHOM paboTe
JAFOTCS TI0 TEMaM, KOTOPhIE TPEOYIOT TOTIOTHUTEILHOU IPOPAOOTKH.

OOmmii 00beM CaMOCTOSTENBbHOW paboTBHl CTYJACHTOB IO JUCHUIUIMHE BKJIIOYAET
ayJUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTEIBHYIO pa0OTy CTYJCHTOB B TEUEHUE CEMECTpA.

AynuTOpHas CaMOCTOSITENbHAs paboTa OCYIIECTBISIETCS B ()OpMe BBIMOIHEHHUS! TECTOBBIX
3aJaHul, Keic-3a7ad, IUChMEHHBIX IPOBEPOYHBIX pabOT 1O JUCHUIUTMHE. AyAUTOpHAs
caMmocTosiTeNlbHass pabota oOecriedyeHa 0a30il TECTOBBIX MaTEpUANIOB, Keic-3a1au Mo pasjernam
JVCIIATUTAHBI.

BHreaynuropHas camoctosiTenibHasi paboTa ocymecTBisieTcs B hopmax:

- MOJITOTOBKH K YCTHBIM JOKJIa/iaM (IT0JIr0TOBKa pedepaTon);

- peleHue 3a1a4 (JOMaNIHUX 3a/IaHuH ) TI0 U3y4aeMbIM TEMaM;

- BBITOJIHCHHUC I'PYHIIOBBIX MHTCPAKTUBHBIX SaﬂaHI/Iﬁ.

OC-1. KontpoabHas padora Ne 1
[TpumepHBIif BApuaHT KOHTPOJIBHOM paboThl Ne 1
Jluneiinas ajaredpa
X1 — X3 +3x3 =0,
—2x1 + x5 + x5+ x4 = =8,

1) Pemnts cucremy TMHENHBIX ypaBHEHUI
3x1 + 2x2 - 4x3 + 2x4 = 18,
2x1+x2 _X3+X4 = 10.
X1 + 3x2 - 2x3 = 3,
2) Pemnth cucreMy JIMHEMHBIX ypaBHEHMI 0 nipaBuiy Kpamepa 2x; + x5 —3x3 = 2,
2xy +4x, —4x3 =1,
3) Halitn QyHgamMeHTanpHYI0 CHCTEMY pEIIeHUH OJHOPOJHOW CHCTEMbl JIMHEHHBIX

2x1 —_ 3x2 + 4‘X3 - X4_ = 1,
le —_ 3x2 + ZX3 + 3.X4 = 2,

ypaBHEHU U
le - 3x2 + 2x3 — 11X4 = —4,

3 -1 2 1 2 1\/7 5 1
4) Beramcmuts | 4 0 3)+(1 -2 4]|5 3 -1
-2 5 1 3 -5 3/\1 2 3
21 1 1
5) Haiitu oGpatHyto matpuily ans marpuisl C = (8 é % i
0 0 0 1
1 2 3 4
6) Beruncnuts onpenennuTens MaTpuibl A = _11 02 (?; 44
. . -1 -2 -3 0 o .
7) Haiitn pazmepHocTs U 0a3uc JTMHEWHOTO MOANPOCTPAHCTBA, SIBJISIOMIETOCS JIMHEHMHOMN

000JI0YKOI CUCTEMBI BEKTOPOB:

a; = (0,12,0),a; = 1,1,2,1),a; = (1,23,1),a; = (1,0,1,1)
8) Haiitu Matpuity nuHeliHOTO oneparopa A(X1, X2, X3) =(Xx1 + 2X2 + 3X3, X1 - X2, X1 - X2 - X3)
B 6asuce {(1, 0, 0), (0, 1, 0), (0,0, 1)}.

OC-2. KonrposbHasi padora Ne 2
DJIeMEeHTBI TEOPHHU YHCel

1) [Tpu momoum anroputMa EBkianaa HallTH HamOoNbIIMKA OOLIMI JenuTeNb YUCEN U
BBIPA3UTh €r0 B BUJIC JIMHEHHON KOMOMHAIIMY JaHHBIX uncen a=342, b = 210.

2) Haittu HOJ] 1 HOK urcen, ucmonb3ys kKaHOHHYECKOE mpeacTaBieHue a=342, b = 210.
3) Haiitu HammeHbllee 1O aOCOMIOTHOW BENWYMHE YHCIIO, CPaBHUMOE C YHCIOM

N=341-427-126+562-721 mo moxyto 43.
4) Haiitu ocraTok ot aenenus uncia a = 579 + 1179 uam = 13.



5) PemuTs nuneiiHoe cpaBHEeHHE 2x = 5(mod 7).
x = 3(mod5)

6) Pemmts cucreMy cpaBHeHUI {x = 4(mod7)

7) paumoHanbHbEIe KopHH MHEOTouneHa f(X) = 4x° +12x* + x3 + 6x? +10x + 3.

OC-3. KonrpoJbHas padora Ne 3

DJIeMeHThI MATEMATHYECKOr0 aHAIN3A
(mpuMepHbIe 321aHUS)
1) Haiitu npenens! GyHKINA:

2%% —5x+3  5x*—Xx+6 2—-3X
lim n > hm—jr———— lim
1.X70%°3XT =2X° +2X . g XD®2XT —2X+2. 3 X 5-3x :
2 3x

-8 X% 43x42 . [ 2x° —x+1
lim lim ~——"*= lim| ————
4. x»ZJ -X 5.w+4x3_3x_2. 6 > 2x°+1

COSX —COS2X . V2x+15-5 . In0;+xe )

lim lim lim

7. x>0  Xsin3x - 8. x5 3-4JXx+4 -g w»01—~J1+3

HccnenoBaTh GyHKIMIO HA HETIPEPHIBHOCTH U MIOCTPOUTH €€ rpa(bm(.

-X, X<0
f(x)= X3, 0<x<2
X+4, X>2

dy
2) Haiitu npon3BoaHbIe dX jaHHBIX GyHKIMI:

32 wmglz5x+y
X .

a) y:(etgx+5)3;6) y=|n(sin(5x2 +7x+1)). B) y=(x3+3x+1) : 1)

2

x+1

y=— 5/
3) Haiiru: a) dy , €CITH X% +3x+1, ; 0) 3HaucHHE 325 , UCTIOJB3Ys TToHATHE AuddepeHnnana

GyHKIMH.
4) BprauciauTh npeaesnsl, UCNob3ys npasuio Jlonurans:

lim In(1+ xe*)
. tgx —x
lim 2 hnwk+2 y **Om(x+V1+x2j
a) x=>0 X—SINX 0) *—>=® , B) .
5) Haiitu BTOpoit nuddepenman GpyHKIuu y= InCOSX.

6) BbruncnuTh HHTErpasbl:
3 2
d xdx x+6 x° -8
J‘ X J- g Ixzezxdx I—z dx J. 3 dx
1.95x-8: 2 Jdx"+1: 3 © 4,9 x"+6x+10 - 5 Jx —-4x

dx
\/_ dx
sin x cos® xdx J'

J‘ xdx J‘
/ ) 1+ 4/x Jt4d ' g
6. (1"“ -7, g J e g . 10, avx-1

OC-4. KonrpoabHas padota Ne 4
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JJieMeHThI TEOPUH BEPOSITHOCTEH
1.B smuke copepskutest 10 neraneif, u3 KoTopsix 4 okpameHsl. COOpIIMK Haynady B3sul 3 IeTaiu.
Haiinure BepoATHOCTH TOTO, UTO XOTs OBl O/IHA U3 B3ATHIX JIeTaJIel OKpalleHa.
2. YCTpOMCTBO COCTOUT U3 TPEX HE3aBUCHUMO PabOTAIOIIMX 3JIEMEHTOB. BeposiTHOCTh 6e30TKa3HOM
paboTHI B T€UYEHHME Yaca repBoro anemeHTa pasHa 0,95, sroporo — 0,98, tperbero — 0,9. Halinure
BEPOSTHOCTH TOTO, YTO B T€UEHHUE yaca OyAeT paboTaTh XOTs ObI OMH DJIEMEHT.
3. B nepBoii ypHe 5 6enbix u 10 yepHBIX mapoB, BO BTOpoil — 3 OenbIX W 7 4epHBIX mapoB. M3
BTOPOW YpHBI B NIEPBYIO MEPEIOKUIU OJMH IIIap, a 3aT€M M3 MEPBOM YpHBI BHIHYJIM Hayraj OJUH
nrap. Onpenenure BEpPOsSTHOCTb TOTO, YTO BHIHYTHIN 1Iap — OebIi.
4. Ilo omHOMY M TOMY >K€ MapHIPyTy COBEPILAIOT MOJIET TpH camoiiera. g KaxI0ro caMmosera
BEPOSATHOCTHh MPHOBITH B a’dpornopt mo pacnucanmio paBHa 0,8. CocraBbTe psj pacmpeesieHus
Yyyuca caMoJIETOB, NMPUOBIBIIMX B a’ponopt mo pacnucanuto. Haiiaure M(X), D(X), . [TocTpoiite
MHOT'OYTI'OJIbHUK PACIpeeICHUS.
5. bpocaetcs urpajibHasi KOCTh JI0 IIEPBOTO BBIMAAeHUS MATH 04KOB. COCTaBUTH PsiIl pacrpeaeIeHus
yrcaa 6pockoB. CKOIBKO pa3 B CpeHEM MPUIETCS OpocaTh HTPATBHYIO KOCTh?

OC-5 Tect
[IpuMepHBIE BOITPOCHI

1. Eciiu cuMBOJIOM 1 0003HaUeHa MHMMAs €MHUIA (4UCII0, KBaapaT KoToporo paseH —1). Torma i8

2. Bropoii nuddepennnan pyHkiuu y=InX pasex. ..

ﬂ/l}l CaAMOCHMOAMEIbHOU HO020MOBKU K 3AHAMUAM NO 0ucuunnunepe1<omeu0yemc;l
ucnojib3zoeamo ytte6n0-mem00ultec1<ue mamepuaiibl:

1. Yepesatenko O.M., Panees C.M., I'myxoBa H.B., KysmmnoBa A.H. OcHoOBBHI
BBICHICH anreOpbl. YueOHoe nocobue. — Yaesanosck, DT'BOY BO, 2020. — 60 c.

2. I'myxoBa H.B., UepeBarenko O.M. Jluneiinas anrebpa. YueOGHoe mocoOue. —
Vieaaosck, PI'BOY BO, 2019. — 40 c.

3. I'myxoBa H.B., UepeBatenko O.U., I'pumnna C.A., Kypenesa T.H. OcHoBBI TEOpHH
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Marematukay u 44.03.01 «llemarormueckoe oGpazoBanue» npodmib «MaTemaTukay.
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5. IlpumepHbIe OLIEHOYHBIE MATEPUAJIBI VI MPOBEIEHUS TEKYILIEero KOHTPOJIS yCIeBaeMOCTH
U MPOMEKYTOYHOI aTTecTaluu 00y4alomuXxcs Mo JMCIHUIIHHE

Oprannsanus v NpoBeJleHNe aTTeCTAlMU CTy/AeHTa

®I'OC BO  opueHTHpOBaHBI MPEUMYIICCTBEHHO HE Ha COOOIICHHE OOyYaromemMycs
KOMIUIEKCA TEOPETUYECKMX 3HAHWM, HO Ha BbIPaOOTKY Yy OakajaBpa KOMIETEHLHH —
JUHAMHYECKOro Habopa 3HaHWM, YMEHHI, HaBHIKOB U JIMYHOCTHBIX KAaueCTB, KOTOPHIE MO3BOJISAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TpyJa U YCIEHIHO NpOoQecCHOHATHHO
pean30BbIBATHCS.

B mnpouecce oneHku 6axkalaBpoB HEOOXOAMMO HCIOJB3YIOTCS KaK TPAIUIMOHHBIE, TaK U
WHHOBAIIMOHHBIE TUIIBL, BUBI U (OPMBI KOHTpOJIS. [Ipy 3TOM mocTeneHHo TpaAullMOHHbIE CPECTBA
COBEpUICHCTBYIOTCA B pyclieé KOMIETEHTHOCTHOIO TIOAXOJa, a HWHHOBAIIMOHHBIE CpE/ICTBA
aJaTUPOBAHBI JJIsl TOBCEMECTHOTO MPUMEHEHHS B POCCUIICKON BY30BCKOI MPaKTHKE.

Legs npoBedeHHs] ATTECTAMM — IPOBEPKAa OCBOCHHS 00pa30BaTEIBHON HPOTPaMMEI
JTUCIUILIMHBI-IPAKTUKYMa uepe3 cPOpMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpome:xyTouHasi aTTeCTALMA OCYIIECTBISETCS B KOHLIE CEMECTPA U 3aBEPIIACT U3YUYECHUE
JTUCIUIIMHBI, TIOMOTAeT OIEHUTh KPYIHBIE COBOKYMHOCTH 3HAHUW U YMEHHH, (opMupoBaHUE
ONPEACIECHHBIX KOMIIETCHIIAMN.

ONCHOYHBIMH ~ CpPEJICTBAMH TEKYIIEro OICHUBAHUS SIBISIIOTCS: JIOKJIAJ, TECTHl 110
TEOPETUYECKUM BONPOCAM TUCLMIUIMHBI, 3aIUTa MPaKTHYECKUX paboT U T.n. KOHTponb ycBOEHUs
Marepuaia BEIEeTCS pEryJsIpHO B TEUCHHE BCETO0 CeMECTpa Ha MPAKTUYECKHX (CEMHHAPCKHUX,
71a00paTOPHBIX) 3aHATHUSX.

Ne CPEIACTBA OHIEHUBAHUAA,
n/n HCIIOJIB3YEMBIE JUISl TEKYIIETO OLICHUBAHUS
nokasaressi pOpMHUPOBAaHUSI KOMIIETEHLIUU

OobpazoBaTenbHbIE
PE3YIbTATHI JUCHUITJINHBI

OP-1. 3Haer posb U MecTo
MaTeMaTHKH B 00IIei KapTHHE
HAy4HOI'O 3HAHUS,

OueHovHBbIE CPeICTBA IS TeKYIIeH
aTTecTamuu
OC-1 KontponwHas padota Ne 1 (nuneitHas

anrebpa)

OC-2 KontponbHas padora Ne 2
OC-3 KontponpHas pabota Ne 3
OC-4 KonrtponbHas padora Ne 4
OC-5 Tecr

OueHoYHBIE CPEICTBA /1J1 IPOMEKYTOYHOM
aTrecTamuu
(Ix3ameHn)
OC-6. 3adet B hopMe yCTHOTO COOECETOBAHUS
OC-7 Dx3ameH B (hopme yCTHOTO
cobeceroBaHus

OP-2. 3Haer CTpyKTypy, COCTaB |
JMIAKTUYECKUE SIMHUIIBI COICPKaHUS
IIKOJIGHOTO Kypca MaTeMaTHKH.

OP-3 ymeer oOCyIIECTBISATE OTOOP
y4eOHOTO  COAep)KaHUsl IS €0
pealn3ali B Pa3MuYHBIX (opmax
oOydyeHHss B  COOTBETCTBUM  C
COBPEMEHHBIMH  TpeOOBaHHSAMH K
00pa30BaHUIO.

OP-4 Bnageer neiicTBEM
MPOSKTUPOBAHUS PA3IMYHBIX (OPM
y4eOHbIX 3aHATHH,

OP-5 BrazieeT HaBBIKOM IPUMEHEHUS
Pa3IMYHBIX METOJIOB, TPUEMOB U
TEXHOJIOTHI B O0Y4EHUU MaTEMAaTHKe.




OmnucaHne OIICHOYHBIX CPEICTB W HEOOXOAWMOTo 00OpyAOBaHUS  (IEMOHCTPAIIMOHHOTO
MaTepuana), a TaK >K€ IMpPOLEAypbl U KpUTEPUM OLIEHUBAHUS WHIUKATOPOB JOCTHUKCHUS
KOMIICTCHIIMA Ha Pa3JIMYHBIX dTanax ux (OPMHPOBAHMS B MPOIECCE OCBOCHHUS 00pa30BaTCIIbHOM
HpOI‘paMMBI HpeZ[CTaBJIeHBI B (DOHI[G OIICHOYHBIX CpeILCTB JJIA TeKymero KOHTpOJUI YCHeBaeMOCTI/I
U TIPOMEKYTOYHOM aTTECTALMU 10 JTUCIUILINHE.

Mamepuanwi, ucnoivzyemole 011 MEKyuie20 KOHMPOAA yCneeaemocmu
o00yuaruwuxca no OucCyunIuHe
Marepuainsl 1J1s1 OpraHU3aIliy TEKYIEH aTTeCTalluy IPEICTaBICHBI B 1.4 POTPaMMBEI.

Mamepuanwi, ucnonv3yemoie 014 RPOMENCYMOUHO20 KOHMPONA YCREEAeMOCU
odyuarowuxca no oucyuniune
OC-6. IIpumepHbIii NepevyeHb BONMPOCOB K 3a4eTy
1 cemecTp

1. Omnepanuu Haj MHOXECTBaMH, X CBOMCTBa

2. OroOpaxenne MHOXxecTB. CBoiicTBa oToOpaxenuid. Kommosumusi 0oTOOpaxKeHHUH,
o0paTHOE 0TOOpaKeHHE.

3. AdnreOpamueckas ¢opma KoMmIulekcHOro 4ywcia. ComnpshKeHHOE KOMIUIEKCHOE YHCIIO.
[Toste KOMIUIEKCHBIX YUCEN

4. T'eomeTpuyecKoe IpeACTaBIEeHUE KOMIUIEKCHBIX uuced. TpuroHomerpuueckas ¢opma
KOMIUIEKCHOTO 4uncia. JIeHCTBUS ¢ KOMIUIEKCHBIMM YHCIaMM, 3allUCaHHBIMH B
TPUTOHOMETPHUYECKOU (hopMme.

5. Cucrembl JsuHelHbIX ypaBHeHUH. CoOBMeCTHble U HecoBMecTHbl, OIHOpOIHBIE WU
HEOJHOPOJHBIE CHCTEMBI JIMHEHMHBIX YpaBHEHHMU. PemenHue CcUCTEMBI JMHEHHBIX
YPaBHEHHI METOJIOM I1OCJIEJOBATEIBHOTO UCKIIFOUEHUS IEPEMEHHBIX.

6. Cucremsl BeKTOpOB. JINHEHHO 3aBUCHMBIC U TUHEWHO HE3aBHCUMBIE CHCTEMBI BEKTOPOB.

CaoiicTBa cucteM. ba3uc u paHr cucTemMsl BEKTOPOB.

Matpuusl. Onepanuu Hag Matpuiamu. CBoiicTBa onepanuil.

Panr matpuisl. O6patHast MaTpuna. CriocoObl BBIYMCICHUS 00paTHONW MaTpHIIbI.

Onpenenurens MaTpuilbl. CBOMCTBA OMPEICTUTENS.

10. Beruucnenue onpenenuTens METOAOM pPAa3JIOKEHHs IO CTPOKE WM CTOJOLy.
Brruucnenue 351eMeHTOB 0OpaTHON MaTPHIIBI.

11. Pemienne cucteMbl JIMHEHHBIX YypaBHeHMl mno mnpaBuiny Kpamepa. Kpurepuii
COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPABHEHUM.

12. KoneuHoMepHbIe BEKTOpHBIE ITpocTpaHcTBa. [Ipumepsl. Pasnoxxenue BekTopa mno 6asucy.
ba3uc 1 pasmMepHOCTh BEKTOPHOTO MPOCTPAHCTBA.

13. IloanpoctpancTBo. Kpurepuii moanpocTpancTBa, IpUMeEpHI.

14. ®ynnameHTanbHas cCUCTEMa PEIICHUH OTHOPOJAHON CUCTEMbI IMHEHHBIX YPaBHEHHH.

15. JIuneitnble onepaTopbl. MaTpuIa TMHEHHOTO oreparopa.

16. CoOGCcTBeHHBIC BEKTOPHI i COOCTBEHHBIC 3HAUYCHUS JIMHSHHOTO OIlepaTopa.

17. MHorouseHs! OT oAHOI nepeMeHHoN. CTerneHb MHOTOUJIEHA U €€ CBOWCTBA.

18. llenenne MHOTOWICHOB ¢ octaTkoM. Cxema ["'oprepa. HO/] MHOTOUICHOB.

19. Teopema be3y. Kopuu muorounena. KonuuectBo kopHeit MHorouwnena. Teopema besy.

20. ®opmanbHast MPOU3BOIHAS MHOTOWICHA. Pa3iioskeHne MHOTOWICHA 110 CTETIEHSIM X — a.

21. OcHoBHas Teopema anredpsl. HenpuBoaumsie MuHorowiensl Haja noisimu C, R, Q.

22. ParmoHanbHbIe KOpHU MHOTOWIeHA. Teopema Jlarpamika.

23. llenenue ¢ ocratkoM. CBOHCTBA JEIMMOCTH.

24. HOJ/] w HOK uncen. Anroputm EBkiniaa. B3auMHo mpocThie Yucia.

25. IIpocteie umcna. beckoHEYHOCTH MHOXECTBAa MPOCTHIX YHUCEN. ['eHeparusi MpOCTHIX
YHCell.

26. OcHoBHas Teopema apumeTuku. CeaCTBHUS U3 OCHOBHOM T€OpeMbl apu(METHKH.

27. CpaBuenus. [Ipocreiimme cBoiicTBa cpaBHeHUH. KOJIBIIO U 1MOJIE KJIaCCOB BHIUETOB.

28. Oynkuus Ditnepa. Teopemsl Ditnepa u dGepma.

© o~



29. CpaBHEHHSI C HEW3BECTHOW BenW4MHOW. JIuHelHbie cpaBHeHUs. CHUCTEMBbI JIMHCHHBIX

CpaBHEHUU.

30. Iopsaok uucia u kiacca BeraeToB. [lepBooOpasHbie KOPHHU.

NS

10.
11.

12.

13.

14.
15.

16.

17.
18.

19.

20.
21.
22.
23.
24,
25.
26.

27.

OC-7. IlpuMepHbIii IepeYyeHb BOMPOCOB K IK3aMeHY
3 cemecTp

Oynknus. CroiictBa pynkuuu. CnoxHas Gyakaus. ObpatHas QyHKIUS
[Tpenen ¢pynkuuu. Teopemsl 0 mpeaenax.
3aMeuaTeIbHbIC IPEACIIBI.
HemnpepsiBHOCTh  (pyHKIMu. CBoiicTBa HempepbIiBHBIX  (yHkuii. HemnpepsiBHOCTH
AIIEMEHTAPHBIX (HYHKIIUN
OpHocropoHHue mnpenensl. Touku paspbiBa (QYHKIMM M UX  KiIaccuuKanus.
HenpepsiBHOCTH QyHKITNN Ha MHOKecTBE. CBOWCTBA HENPEPHIBHBIX (DYHKITHIA.
[Ipon3BogHass (QyHKIMU B TOuyke. ['€OMETPUYECKHH M MEXaHHMYECKHUH  CMBICI
npou3BoaHOU. JuddepenmpyeMocts GyHKINN
Heob6xonumele u  jgocrarouHble  ycioBus — auddepenHuupyemoctu.  IIpaBuia
muddepentmpoBanus. IlponsBogHas crmoxxHOW W oOparHoi (ynknmit. [IpomsBomnas
(byHKLMY, 3alaHHON TapaMeTPUUYECKH.
Huddepennman pyHKIHMU, €ro reoMmeTpudeckuii cMuici. [lpumenenue nuddepeHnmana B
IPUOJIMKEHHBIX BBIYUCICHUSAX.
OcHoBHble Teopembl o nuddepenmupyembix ¢yakmumsax: @Depma, Pommsa, Jlarpanxa,
Komu. IlpaBumno Jlonurans.
[Tpou3BoaHbIe U TU(GEPEHITHATBI BBICIIUX ITOPSIKOB.
[TepBooOpa3Has (pyHKIUS W HeompeneneHHbld uHTerpai. CBOMCTBa MEepBOOOpa3HBIX U
HEolpeIeICHHBIX UHTErpajoB. Tabauia HHTErpaaos.
OCHOBHBIE METOJIbl HMHTETPUPOBAHUS (HETIOCPEACTBEHHOE, METO/ 3aMEHbI MEPEMEHHOM,
METO]I UHTETPUPOBAHUS 110 YACTSAM).
Onpenenenue onpeleneHHoOro uHrerpana. I'eomerpuueckuit  cmbica.  ColicTBa
omnpezaeneHHoro uurerpaia. @opmyna Hetorona—JleitOnuna.
YucoBble OCIEN0BATENBHOCTH, [Ipenen nociaenoBaTeIbHOCTH.
CX0MMOCTh YHUCIIOBOHM IOCIENoBaTeNbHOCTU. JOCTaTOYHOE YCIOBHE CXOJUMOCTHU
nocnenosarenbHocTy. Kpurepuit Koy cxonuMocTy ociie10BaTeaIbHOCTH.
Yucnossie psasl. CBOMCTBA YUCITOBBIX PSIOB.
Heo6xoauMelii Ipu3HaK CXOAUMOCTHU. ["apMOHUYECKU PsiI.
3HaKoNEepeMEHHbIE U 3HAKOUEpeAYIoUIecs psbl. AGCOIIOTHAS U YCIOBHAs CXOJIUMOCTb
psana. Ilpusnak JlefiOHuMIa CXOOMMOCTH 3HaKouepenymwouerocs psaa. IlpusHaku
CXOJIUMOCTH psifioB Jupuxiie u AGens.
[TonsTHEe (YHKIMOHATBHON IMOCIENI0BATEILHOCTH M (YHKIHMOHAIbHOrO psaa. O6sacTb
cxonumoctu psana. Ilorouednas m paBHOMEpHas cxoauMocTb. CBONCTBA pPaBHOMEPHO
CXOJALUXCS PAAOB.
Crenennble psabl. Teopema AGens. OO6iacTe CXOOUMOCTH U PaguyC CXOJUMOCTH
CTENEHHOTro psiia. CBOMCTBA CTENIEHHBIX PSIOB.
Paner Teiinopa u MaxkinopeHa. Pa3nokeHrne OCHOBHBIX 3JIEMEHTApHBIX (QYHKIUI B pSAAbI
Tennopa u MaxkinopeHa. I[IpunokeHus CTENEHHBIX PsAIOB.
OcCHOBHBIE TTOHATHS TEOPUU BepOSTHOCTEH. COOTHOIICHUS MEXKTY COOBITHSIMH.
Knaccuueckoe onpenenenue BepossTHOCTU. CTaTUCTUYECKOE ONPEAEIIEHUE BEPOATHOCTH.
VYcioBHast BEpOATHOCTh. TeopemMa YMHOXKEHHS BEpOATHOCTEH. Teopema CIIOXKEHUS
BeposiTHOCTe. CBoiicTBa He3aBUCHMBIX cOObITHH. DopMyna MONTHON BEpOATHOCTH.
®opmyinsl belieca.
HezaBucumble ucnbitanus. @opmyna bepuymnu. JlokanbHble MpHOIMKEHUS (OPMYIIBI
bepnynnu. Muterpansuas teopema Jlamnaca.
AKCHOMaTH4ECKOE IOCTPOEHHE TEOPUM BEPOSITHOCTEH. HenmpepplBHOCTH BEPOSITHOCTH.
['eomeTpryeckoe onpeaeseHne BEPOATHOCTH.
[lonsTHe ciydaliHOW BEJWYMHBI. JIUCKPETHBIE M HENPEPHIBHBIC CIyYalHbIC BEJINYUHBIL.



Maremarnyeckoe
CIIy4allHOM BEJIMYHHBI.

OKHJaHUE,

JIACTICPCH S,

cpeaHee

KBaaApaTH4€CKOC

28. OyHKIMS pacnpeneaeHus CiydaiiHON BeTUYMHBI, €€ CBOMCTBA.
29. JluckpeTHbIe Ccly4yaiiHble BEIMYMHBI, WX 3aKOHBI pacHpeesieHus. | eomerpuueckoe u
TUIIEPreOMETPUYECKOE pacnpeneneHus. bunomuansHoe pacnpenenenue. Pacnpenenenue

Ilyaccona.
30.

OTKJIOHCHHEC

HenpeproiBHbie ciiydalinbie BeMuuHbl. [NIOTHOCTH BEpOSTHOCTH, €€ cBoiicTBa. [Ipumepnl

HEIPEPBIBHBIX CIIYYalHBIX BEJIUYMH: PABHOMEPHOE U IIOKA3aTEIILHOE PACIIPEIECIICHUS.

31. HopmanbHoe

paciapeaciiCHuc:

IIJIOTHOCTB

pacnpezeneHus,

€ro

YHCJIOBBIC

xapaktepucTuku. [IpumeHenue HopMaibHOro pactpeneieHus. [IpaBuwio Tpex curm.
LlenTpanpHas mpeaenbHas Teopema.
32. [lonsitue o 3akoHe Oonbmux unces. HepaBenctBo UeOnimeBa. Teopema UeObimeBa u ee
npumMmeHenue. Teopema bepnyiu.

B KOHIC NU3Yy4YCHUA JUCHUIIIMHBI ITIOJABOJATCA UTOTI' pa6OTI)I CTYACHTOB Ha JICKIIMOHHBIX 1
MMPAKTUYCCKUX 3AHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJI0B B TEUCHHE ceMEeCTpa.

Kpurtepun oueHnBanus 3HaHUI 00yYAOIIUXCS 10 JUCHUILIMHE

Dopmuposanue OALILHO-PEUMUHE0B0U OYeHKU pabombl 00YYAIOUUXCSL

ITocerenne Pabora Ha
Ilocemenue
. MPAKTUYECKHUX | MPAKTHYECKUX | DK3aMEH
JIEKIIUH
3aHATUAI 3aHATUAX
Paz0amioBka 1o
6x 1=6 10 x 1=10
152 6amna 32 bamna
BUJIaM paboT OasoB OasoB
1 cemecTp c _
MMapHBIIA
yMmap 6 Gason 16 6amios 168 Ganma 200 6amios
Makc. 0ayt max max max max
ITocemienne Pabora Ha
ITocemenue
MPAKTUYECKHUX | MPAKTUYECKUX | DK3aMeH
JIeKHuH
3aHATUHA 3aHITUSIX
PaszbautoBka 1o 9x 1=9 15x 1=15
212 GayuioB 64 Oamna
3 BUJaM padboT OaJuIoB bannos
cemectp | CymMmapHbIit 24 6anna 236 GamnoB 300 GamoB
9 Oajyu10B Mmax
Makc. bamn Max Max max

Kpumepuu oyenusanusa pabomsi o6yyarowjezocs no umozam I cemecmpa

Bamusl (2 3E)
«3aYTEHO» ooitee 100
«HE 3aYTEHOY 100 u menee

Kpumepuu oyenusanus pabomel obyuaroujecocs no umozam 2 cemecmpa

Ounenka

Bamaasl (3 3E)




«OTJIMYHOY 271-300

«XOpOILO» 211-270

«YIOBJICTBOPUTEIHLHOY 151-210
«HEYAOBJIETBOPUTEIBHO» 150 u menee

6. MeToauyeckne yKkasaHus 1Jisi 00y4alOIMXCs 10 OCBOCHUIO AU CHMILIUHBI

YcnemHoe u3ydeHHe Kypca TpeOyeT OT OOyYaromIMXCs IMOCCIICHUs JIEKIUNA, aKTHBHON
paboThl Ha TNPAKTUYECKUX 3aHATUAX, BBIIOJHEHMsS BCeX Y4YeOHBIX 3aJaHUll IpernoaaBaTelis,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKUMM — OJHAa M3 (OPM AKTUBHOM €aMOCTOATENbHOM paboThl 00ydarouuxcs,
TpeOyrolasi HaBBIKOB M YMEHHsI KPAaTKO, CXEMaTHYHO, TOCJIEA0BAaTEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIC ITOJIOKEHUS, BBIBOJIbI, 0000IIEeHUs, GOPMYIUPOBKU. B KOHIlEe JeKIMK mpernojaBaTeib
ocTaBlsieT BpeMs (5 MHHYT) Ui TOro, 4YTOOBI OOyYarommecs WMENH BO3MOXKHOCTH 3a/1aTh
YTOYHSIOUIME BOMNPOCHl [0 H3y4yaeMOMYy Marepuany. I3-3a HeIOCTaTOYHOro KOJUYECTBa
ayJIUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YAAETCS OCBETUTh B IIOJHOM OOBEME, MOITOMY
IpenojaBareib, 110 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BHIHOCUT HAa CaMOCTOSITEJIBHYIO
paboTy CTYJIEHTOB, PEKOMEHysl Ty WM UHYIO JuTeparypy. Kpome aroro, /uis aydiiero ocBOeHuUs
Marepuaja ¥ CHCTeMaTH3allid 3HaHUM MO0 JUCHUUIUIMHE, HEOOXOIMMO IOCTOSHHO pa30oHpaTh
MaTepHalIbl JEKIHH 110 KOHCIIEKTaM B Y4eOHBIM TocoOusM. B ciyuae HeoOXomuMocTH o0pamaTbes
K [IPENOJAaBaTEIIO 3a KOHCYJIbTallueN.

IMoaroroBKa K NPAKTHYECKUM 3AHATHSIM.

IIpy MoAroTOBKE K NPAaKTHUYECKUM 3aHATUSAM CTYIEHT IOJDKEH HM3YyYUThb TEOPETHUYECKUMN
MaTepuai Mo TeMe 3aHsATHs (MCIIOJb30BaTh KOHCIEKT JIEKIMH, W3YyYUTh OCHOBHYIO JINTEpATypy,
03HAKOMUTBCS C JIOMOJHUTEIBHOM JINTEpaTypoi, MPH HEOOXOJUMOCTH JTOTIOJHUTh KOHCIIEKT, Jenas
B HEM COOTBETCTBYIOIIME 3allUCU W3 JIMTEPATypHBIX HCTOYHUKOB). B ciydae 3aTpynHeHuu,
BO3HHUKAIOIIMX IPU OCBOEHUHM TEOPETUYECKOr0 MarepHaja, CTYyIEHTY cielyeT oOpamaTbes 3a
KOHCyJbTalle K mpernojaBarento. Mas Ha KOHCYyNIbTalui0, HEOOXOAMMO XOpOILIO NPOAYyMaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT Pa3bICHEHMS.

B Hauane npakTHyecKoro 3aHsATHUs MPeNnojaBaTeslb 3HAKOMUT CTY/IEHTOB C TEMOM, OTJIaliaeT
IUTAaH TIPOBEJCHUS 3aHATH, BbIIACT 3aJaHUsA. B TeueHue OTBEIEHHOIO BPEMEHM Ha BBIIIOJHEHUE
paboThl CTYJIEHT MOXKET OOpaTUTHCS K MpernojaBaTellio 3a KOHCYIbTallMel Wik pa3bsicHeHusMuU. B
KOHIIE 3aHATHSI IPOBOIUTCS IIPHEM BBINTOJIHEHHBIX 33JJaHU, cOOeceI0BaHHE CO CTYAECHTOM.

Pe3ynbTarhl BEINOJHEHUS TPAKTUUECKUX 3/1aHUIN OIIEHUBAIOTCS B Oajuiax, B COOTBETCTBUU C
0aJUIbHO-PEUTHHTOBOM CHCTEMON YHUBEPCUTETA.

Ili1anbl npakTHYeCKUX 3aHATHI (cemecTp 1)
3AHATHE Ne 1. MHoO)keCcTBA M onlepaliii HA/l HUMHU

1.Haittu AUB, ANB, A\B, B\A, AAB, A , B , B\ A , A\ B , AxB, BxA
eciin

a)A=]1,3],B=11, 2],

0)A=[1,2],B=(1,2),

B)A=[1,3),B={1,2},

r)A=1{1,2,3},B={0, 1},

m) A=]1,3],B=][1, «],

e) A=(1,0), B=][2, x),

x)A={1, 2,3} B=(0, w),

3) A=[0,3],B=R.

2. Jloka3bIBaTh CBOMCTBA ONEpalnii HaJ MHOKECTBAMHU, 3aIMCAHHbIC HA JICKIUHU:
a) (A LI B)xC = (AxC) U (BxC)

0) (A1 B)xC = (AxC) ' (BxC)



B) (A \ B)xC = (AXC) \ (BXC).

4. BbIsICHUTB, CTIpaBEJINBHI JI PABEHCTBA:
a)A\(A\B) = ANB

6)A\(BUC) = (A\B) U (A\C)

3AHATHE Ne 2 CooTBeTCTBHS, BUABI COOTBETCTBHIi
1. OxapaKTemeBaTL COOTBETCTBUA 3aJaHHBIC HA MHOXKECTBC BCCX I[ef/'ICTBI/ITeJIBHBIX YHUCCJI:

a) f(x)=arcsin(v/x ), 6) g (x)= Inx, B) f(x)= sinx, r) f(x) = % m) f(X) =x%+5,

e) h(x) =2%*1, 3)f(X) =x3+1,n) g(X) = vx+1, k) h(x) = xi+1 1) g(X) = Ctgx.

2. Oxapaktepu30oBaTh COOTBETCTBHS, ICUCTBYIOIIKME U3 MHOXeCTBa {1, 2, 3, 4} Bo MHOXeCTBO {1,
2,3}

a) {<1, 2>, <1,1>,<2,2>,<2,3>,<3,3>},

0) {<1, 2>, <2,3>, <1,3>},

B) {<1, 2>, <2,3>, <3,3> <4,1>},

r) {<1, 2>, <2,3>, <3,1>}.

3.HaiiT KoMIo3ULIUNU:

g-f,h=(g-f, hg, (h-g) -, g:f, (g--h, ge(h-):
a) f(x) =x2 + 5, g(x) = Vx, h(x) = 21,

6) f(x)=x +1,9() = Vx+1,h(x) = il

1
B) f (X) =3+ x5 g(x) =g (4 + X), h(X) =)il+x,
r) f (x) = arcsin(x +2,5), g(x) = sin X, h(x) = 3'9*,

3AHATHE Ne3. CpaBHUMOCTD 4uces1 0 Moay/10. OTHoIIeHUe 1eJTUMOCTH

Jloka3zaTenbeTBa CBOMCTB IENMMOCTH uncen. Pemarorcs 3agaun. Beoaures onpenenenue:

Llenble yncna a 1 b Ha3BIBAIOTCS CPABHUMBIMH 110 HATYPAILHOMY MOJAYJIIO M (0003HaueHne a =Db
(mod m)), ecnu pa3HOCTh MEXKy HUMHU JACTUTCS Ha m.

OKBUBaJIEHTHOE onpejenenue — Llenble uncna a u b Ha3pIBAIOTCS CPaBHUMBIMH 110 HATYPaJIbHOMY
MOJYJIFO M, €CIIM OCTaTKU OT JEJICHNS HA M y 3TUX YUCEIl PaBHBI.

1. JIokazars, 4TO JaHHBIEC OMPEAECICHUS SKBUBAJICHTHBI.

2. Jloka3aTp, 4TO OTHOLIEHHE CPABHUMOCTH SIBJISIETCS] OTHOLIEHUEM SKBUBAJIEHTHOCTH.

3. IToctpoiite Bce Kiaacchl BBIUETOB 1O Moayito 7 u 6. Haliqute cymmy, pasHOCTb, IPOU3BEICHUE

KJ1accoB [4] u [5] B COOTBETCTBYIOIIEM MHOXECTRBE.

4. Haitgure HOJI 1 HOK umcen 117 u 111999.

5. Jloka3aTh CBOMCTBA:

a)a=b(modm)Ac=d(modm)=>a+c =b+d(modm);

6) a=b (mod m) =>ac = bc (mod m);

B)a=b (mod m) Ac=d (mod m)=>ac =bd (mod m).

HpOCMble u cocmaenuvle yucaa. Omuowenue oearumocmu.

HoxazarenbctBo cBOMCTB nenumoct. HOJ[ m HOK.

1. BBIS[CHI/ITI), ABJIACTCA JIM YUCJIO IMTPOCTBIM HUJIM COCTAaBHBIM. Ecnu yucio COCTaBHOEC, TO pa3JIOKUTh

€TI0 Ha MPOCTBIC MHOXUTCIIA
a) 6643 6) 1769 B) 997 ) 2520

3AHATHE 4. OnpeneanTesi 1 00paTHbIe MATPULIBI

1 2 3 4
1 3 5 7
1 2 4 -1
-1 -2 -3 -3

1. YUeMy paBeH onpenenuTesib MaTpUIbl A =



2. BBIYMCIUTh NMPOU3BEICHUE U HAWTU ONPECTUTEND KaXKI0W MaTPUIIbI, BXOSIICH B
MPOU3BEAEHUE, U PE3YJIbTaTa YMHOXKEHHUS.

2 1 0 3 4 §5 1 0 2 -1 2 1 3 -1
-2 0 -4 2 -4 -2 -6 2
1011 32 1 0 2 -1||l2 1 3 -1
%) 511)(-110 L3 0 6 -3/{6 3 o -3
1 2 2 1 2 1 3 -1
5 3 1 3 30 -4 -2 -6 2 -4 -2 -6 2
1 -3 =20 1 2 2 1 3 -1 2 1 3 -1
5 2 1 4 2 1 6 3 9 -3 6 3 9 -3
B) T) :
3. Beruucaure onpenenuTenb MaTpuLbl
x y 1z x 1 0
1 0 1 y 0 1
51 1 z 11
a) 0) (1/3) .
Conep:xanue BHeayIMTOPHOI padoThI CTYIeHTA NPHU MOAT0TOBKE K 3aHATHIO:
1. Haiitu matpuiy oOpaTHyI0 K MaTpule, €CIM OHa CYIIECTBYET:
1 2 1
1 2 j (1 2} 4 3 -2
%) -1 -3 .6) 2 4 . 5) -5 -4 -1 1
1111
01 11 3 -1 1 3
-3 -2 0 2
0011 -3 -2 0 2
0 0 01 0

)

3AHATHUE 5. Pemienue cuctem no npasuiay Kpamepa
Pemnte cucremsl o npasuity Kpamepa:

X+3y—-2z=3 2x+y-3z=1
a) 12X+y-32=2; 0) <2x+6y—-4z=0;
2x+4y—-4z=1 x+2y—-2z=-1
X+2y—-22=0 —4x—-2y+62=3
B) 12X+Yy—-32=2 ; r) {X+3y—-2z=1
2x+6y—-4z=1 x+2y—-2z=0

2. Pemmth MaTpU4HOE YpaBHEHHE:

N

3AHATHE 6. Ba3uc ¥ paHT KOHEYHOI cHCTeMbl BEKTOPOB

OcymecTBigercsa pa30oop JOMaIIHEro 3a/1aHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
@OpoHTANBHO U Yy TOCKU pa3buparotcs 3agaun 18 (Heu€rneie), 19, 20, 22, 23 (1).

1. HaiiTu panr u 6a3uc cucteMbl BEKTOPOB, BHIPa3UTE BCE BEKTOPBI CUCTEMBI Yepe3 0a3nCHBIE:
a) a1(1,2,3), a2 (1,1,1), a3 (3,2,1), a4 (4,4,1);

0) ai1(4, 2, 3,-1,5), a2(2, 1, -1, 3, -2), a3 (2,1,-6,10,-11), a4 (2,1,9,-11,16), as (10, 5,10,-6,17);

B) (1/3) a1(3,-2,4,-1,-1,2), a2 (-5,3,2,0,-4,3), a3 (8,-5,3,4,1,-3), a4 (7,-5,19,1,-10,9),

as (11,12,-15,8,17, -20);

r)a(1,0, 1,2),ax1,1,0,1),as3(1,1,0,1), as (3,2,2,3), as (2, 1,2,2);

n) ai(3, -4, 1,2),a2(1, -1, -1, -1), a3 (3,-4,1,2), a4 (4,-3,1,2), a5 (1, -6, 1, 2);



e) (n/3)ai(1, 1, 1, 1), a2(1, 0,0, 0), a3 (0, 1, -2,

k) FL(X)=x44+x3, F2(X) = x4 - X3, fa(X) = 8x*+4x3,

(1 2} (1 2} (3
3 Ar = -1 -3 Ap= 2 4), -\3

2.BBIUncauTh paHTy CASAYIOIMNX MaTPHIL:

1 2 -1 0 3 8 5 3

1 -1 -1 3 -3 4 6 7

2 3 2 -1 4 3 0 -1

2 3 0 1 2 15 11 9

g\l 5 -1 -9 21) o {17 10 2
4 -8 7

1111

2 17 -2 0111

6 -1 5 0011

a2 ~159) oo o1

3AHATHE 7. Pemienue cucteM JUHeHHBIX ypaBHeHuii Meronom I'aycca (HeogHOpoOIHbBbIE

CHCTEMBbI)

1),a4(0,2,0,-2),
6
5
7 1
9 11
2 7 1 2 1
13 19 4 3 -2
-5 6 -5 -4 -1
, B) ;
3 -1 1 3 0o 1
-3 -2 0 2 1 0
-3 -2 0 2 1 -1
~1 -1 -1 0

x) (/3) \1 7L

Haiitu 06mee PCUICHUC CUCTCMBI U KaKOG'HI/I6y,I[I> YaCTHOC pCIICHUC. C,Z[e.]'[aTL

IIPOBEPKY.

1

1

0
-1

O R B R

a)Xx1—3x2+4x3+2x4=1
2x1+4x2—3x3+3x4=-1
3x1+x2+2x3—x4=0
12x1 +4x2+ 7x3+2x4=0

0) x1—2x2+ 8x3+3x4 = -1
5x1+ 10x2 +2x3+ 11x4 =3
9x1 + 2x2 + 34x3+23x4 = 3
7X1+4x2+26x3+20x4 =4

B) 3x1 + 2x2 + 5x3 + 2x4 + 2x5= 1
2x1+ X2 +H4x3+ X4+ X5 =3
X2 —2x3+xXa+x5=7
2x1+3x2 +x3+ 3x4 +3x5=0

) 4x1—4x2 + 3x3 + 6x4 + 2x5= 1
2%1 —2Xo +xX3+2x4+2x5=1
X1 —Xo+Xx3+2x4+3x5=2
X1 —X2+3x3+7x4+ 11x5=0

@poHTaNBHO U y AOCKHU paz0upatorcs 3a1aun 39 (HeuétHble), 40, 41.
CoaepixaHue BHeayIMTOPHOH PadoThl CTYI€HTA NIPU NMOATO0TOBKE K 3aHATHIO:

Haiitu ¢pyHnaMeHTanbHyI0 CUCTEMY pEIIeHUH [l CUCTEMBbI OTHOPOJIHBIX JIMHEWHBIX YpaBHEHUI

a)3x1tX2+x3—2x4—9x5=0
4x1+x0+2x3—3x5=0
Ox1+2x2+5x3+2x4+x5=0

0)x1t4x2+x3+2x4=0
6x1+xX2—2x3—3%x4=0
5x1—6Xp—4x3—7x4=0
7x1+8%2+x4=0

B) 2x1 — 12x2 — 5x3 — 8x4 — x5= 0
Ox2 +x3+2x4+3x5=0
10x1 + 6X2 —3x3+ 7x4+ 15x5=0
4x1 +3x2 — X3+ 3x4 + Tx5= 0

r) 5x1+3x2 + X3+ 2x4 + 3x5= 0
7x1+ 5%x2 +3x3 +4x4+ 6x5=0
2x1 +2xo +2x3+2x4 + 2x5=0
8x1+4x2 +2x4 +3x5=0

1) 3x1 + 2x2 + X3 — 6x4 + 2x5= 0
41+ X0+ x3—12x4 +4x5=0
11x1 +5x2+3x3—-27x4a +9x5=0
Tx1—T7X2 +2x3—48x4 + 16x5=0
5x1t+4x2+ X3—6X4 +2x5=0

e) 2x1 + 5x2 + 6x3+ 8x4=0
X1 +2x2+3x3+3x4=0
X1+ 3x2+2x3+4x4=0
X1 +X2+5x3+3x4=0
2X1+5x2+4x3+7x4=0




3AHATHE Ne 8. JIuneiinbie onepaTopbl 1 HX MaTPHIIbI

BrisicHuTb, SIBIS€TCS JIM TaHHBIM ONEPATOp JUHEHHBIM. ECiii 3TO BO3MOKHO, HANTH €ro MaTpuLy,
COOCTBEHHBIEC 3HAYCHUS

a) A(X1, X2, X3) = (X1 - X2 - X3, 2X2 - X3, 3X3)

0) A(x1, X2, X3) = (X1 + X2, X1 - X3, 2X1X2)

B) A(X1, X2, X3) = (4x1 + X2 - 6xX3, 4X1 - 4X3, 4X1 - 6X3)

r) A(x1, X2, X3) = (X1 + X2 + X3, X1 + 2Xx2, 1)

) A(x1, X2, X3) = (5X1 - 2x3, 8X1 + X2 - 4x3, 12x1 — 5X3)

Conep:kanue BHeayIUTOPHOM padoThl CTYJ€HTA NPH NMOATO0TOBKE K 3aHSATHIO:

BoisscHUTD, SIBISIETCS JIM JTAaHHBIN ONEPATOP JMHEWHBIM. ECiii 3TO BO3MOXKHO, HAUTH €r0 MaTpULLy:
e) A(x1, X2, x3) = (6 - 5x2 - 4x3, 3x1— 2X2 - X3, 0) (11/3)

xK) A(X1, X2, X3) = (X3, X2, X1) (1/3)

n) A(X1, X2, X3) = (X1 + 2X3, X1 + X2 - X3, 2X3) (1/3)

1) A(X1, X2, X3) = (X1 + X2 - X3, X1 - 43, X12) (1/3)

M) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X2, X3) (1/3)

3AHATHE M 9. Tloie KOMILIEKCHBIX YK Ce, aJiredpandeckasi 1 TPUTOHOMeTpUYecKas gopma
KOMILIEKCHOT0 Y1 CJIa
1.Beraucnute B anredpandeckoid (hopMe U ¢ IMOMOIIBIO Iepexoa K TPUTOHOMETPUIECKOH dopMme:

1 1., J2 .6
G+ i ) ;B _
4 4 6 6°.6)(6+2iV)(-3-3i)
1+i —2+i243
p) 3+i3V3. ) 1+iv3
Brruuciute ¢ moMoIpio rnepexojia K TpPUroHOMeTpHIecKoi popme

3 V3 B 1.
022 Y
B-i)'@+i)°  (i+y3°
) a+iy3) y (-D°
2. Haiigute KOpHU n-o¥ cTeneHy u3 1

ayn=3;6)n=4; B)n=2;1)n=06.
3. BeluncnuTe u pe3ynbTaT MpecTaBbTe B TPUTOHOMETPUYECKOH (popme:

Jﬁ 2 3 F F
o VieV3. g Vi1, gy \-2eas, ) Vi3

4. BorurcnuTe U pe3ysbTaT NPEACTaBbTE B adredpanyeckoil popme:
a) N=-3+4i. 6) 15+ 8i

5. Pemnre ypaBHeHUs:

a)x2+2x+3=0;

6) x* — 6x% + 25 =0;

B)x2—(3+2i)x+5+i=0;

r) ZZ+27=3+2i;

Jlanee yka3bpIBaroTCs 3a7aHusI 110 TOCOOUIO

WnbszoBa [1.3. 3agauyHuK-IpakTUKYM 10 anredpe u reopuu uucen. Yacts 2. — YibsHosck: Yal'IlV,
1999. - 36 c.

3AHATHE Nel0. Teopust 1eJJMMOCTH B KOJIblle MHOTOYJICHOB

1. Pa3nenuts MHOrOWIEH f(X) Ha MHOrOUWIEeH g(X) ¢ OCTaTKOM. BhInucaTrh COOTBETCTBYIONIYIO
TEOPEMY O JIEJIEHUH C OCTATKOM.

a) f(x) = 2x°— 5x3 - 8x, g(x)=—x%+2x-3

6) f(x) =2x°—6x> +2x — 8, g(x)=3x%+3

2. Haittu HOJI n HOK muorowienos f(x) un g(x).

a) f(x) =x*-3x3 +3x2-3x+2, g(x) =x3—-2x* —x +2



0) f(x) =x*+2x3 +2x2+2x +2, g(x) =x3+3x2+ 2
3. Haligure panrioHanbHbIE KOPHA MHOTOYJICHA:

a) x3— 11x? + 38x — 40

6) 3x* —2x3+4x>—x +2

B) 15x° — 8x* + 46x3+21x% - 21x + 3

r) x°+ 6x* + 4x3—23x% - 30x — 8 (1/3)

n) 6x* +x3+2x2 - 4x + 1 (n/3)

e) 3x° + 17x* + 36x3+ 38x% + 19x + 5

Coaeprxanue BHeayIMTOPHOH padoThl CTYIeHTA IIPU NMOATOTOBKE K 3aHATHIO:
1. Haittu HOJI n HOK muorowienos f(x) u g(x).
B) fi(x) =x®+x*+3x% +4x2 +4x + 2, g(x) = x> + 2x* + 3x® + 6x2 + 6x + 2
N fx)=x®+6x°+2x> +3x2+6x+1,gx)=x>+6x*+4x>+4x + 6
2. [Tome3ysick cxemoit ['opHepa, pazaenuts f(x) Ha (X — a)
a) f(x)=x*-3x3+x—-1,a=2
6) f(x)=9x3+8x?—10x,a=—3 (u/3)
B) f(x) =4x3+x% a=—1-i
2. [lonb3yscek cxemoit ['opHepa, HaliTu 3HayeHue f(x) B Touke a
a) f(x) =x°+3x*+2x3-8x +40,a=-3
6) f(x)=x*-3x3+6x2—10x + 16, a= 4(1/3)
B) f(x) =3x* —x +300i,a=—-3+i
3. Ucnonwzys cxemy ['opHepa, pazaenuts f(x) Ha g(x)
a) f(x) =2x°— 5x3 - 8x, g(x)=—x-3
6) fix) =2x°— 5x° - 8x, g(x)=3x+3
B) f(x) = 2ix3+ (1+i)x® — x, g(x) = (1+)x — (2 — 2i) (1/3)
r) fix) = 3x®—2x*+6x3—8x + 11, g(x) = 2x + 3 (1/3)
4. Paznoxuts MHOTOWIEH f(X) Mo creneHsM (X — 2) U HaiiiuTe 3HaYeHHe MHOTOYJIEHa U BCEX €T0
MPOU3BOJHBIX MU X = 2.
a) 2x°— x> —2x%2 - 6x + 10
6) 4x3—2x%+ 5x — 1 (1/3)
5. Ionb3ysick cxemoit I'opHepa, pacKpbITh CKOOKH (pa3iaokKHUTh MO CTETIEHSM X)
a) (x+3)*—3(x+3)°+5(x+3)-2
6)2(x —3)°+7(x —3)° + (x — 3~ 5(x - 3)* + 4.
3 cemecTp
DJIeMEHTBhI MATEMATHYECKOI0 AHAJIH3A

Paznensl «BBenenue B MaremaTinueckuii ananusz» «AuddepenunanbHoe ucunciaenue GyHkuni
OJTHOM TIepeMEeHHOI», « MIHTerpanpHoe ucuucienue QyHKIuil o1HONW NepeMeHHO» N3yJannch B
MIEPBOM CEMECTpE B paMKaxX TUCHUIUINHBI «OCHOBBI MAaTEMATUYECKOTO aHATTU3a».
3AHATHUE Nel. Yucnoeie psapl. CpoiicTBa 4YMCIOBBIX psgoB. HeoOxoaumblil mpusHak
cxonumoctd. ['apmonmdeckuit psia. [Ipusnaku JlamamGepa, Komm, Teopema cpaBHEHUs, Teopema
CpaBHEHHMs B IIpeJesIbHON opMme.
BAHATHUE Ne2. 3nakormepeMeHHbIE W 3HAKOUEPEAYIOIMIHECS psabl. AOCONIOTHAsT W YCIOBHAs
cxoaumMocTh psana. [pusnak JleiiOHMIIa CXOAMMOCTH 3HAKOUEPEAYIOIIEToCs psa.
BAHSATHUE Ne3. TonsTHe (QYHKIMOHAIBHON TOCICIOBATSIIEHOCTH M (DYHKIIMOHAIBLHOTO PpSJa.
Ob6nacte cxonumoctu psana. Ilotoueunast u paBHOMepHas cxoaquMocTb. CreneHHsle psibl. Teopema
AbGens. O0macTh CXOAMMOCTH M PagUyC CXOIUMOCTH CTEeNeHHOro psijga. CBOWCTBA CTEMEHHBIX
PAIOB.
3AHSATHUE Ned. Psasr Teitnopa u Makiiopena. PaznoskeHne OCHOBHBIX 3J1€eMEHTapHbIX (QYHKIUI B
psanel Telnopa u Makiiopena.
3AHATHUE Ne5. [IpunoskeHus: CTENIEHHBIX PSAIOB.

DJIeMeHTHI TeOPHH BEPOSITHOCTEH



3AHSATHUE Ne6. OcHOBHBIE MOHATHS TEOPUH BeposATHOCTEH. COOTHOIICHHUS MEXIY COOBITUSMH.
Knaccuueckoe omnpeneneHue BeposSTHOCTH. (CTaTUCTUYECKOE  ONpEAEICHUE BEPOSITHOCTH.
I'eomeTpuueckoe onpeaeaeHue BEPOSITHOCTH.

3AHATHUE Ne/. VYcioBHas BepoATHOCTh. TeopemMa yMHOXEHHS BeposiTHocTei. Teopema
cloxeHus BeposiTHocTell. CBOMCTBA HE3aBUCUMBIX COOBITHIA.

3AHATHUE Ne8. ®opmyina nonHoit BepositHocTu. Dopmynel beiieca.

3AHATHUE Ne9. HezaBucumbie ucnbitanus. opmyna bepuymiu. JlokanpHble NpUOIMHKCHUS
dbopmynel beprymnu. MaterpansHas Teopema Jlamaca.

3AHATHUE NelO. [lonsarue ciy4aitHOW BenW4HMHBL. J[MCKpEeTHBIE W HEMPEPBIBHBIC CIIyYailHbIC
BennuuHbl. CTaTUCTHYECKOE pacrpeneieHne (AUCKpeTHoe, WHTepBaibHOE). [loiauron wacTor,
rucrorpamMmma. MaTeMaTudeckoe OXKUJAHHUE, AUCIEPCUs, CPEIHEE KBAApPaTUUECKOE OTKIOHEHHE,
MOJIa, MEJIMaHa CIy4alHOW BEJIMYUHBI.

3AHATHUE Nell. ®ynkuusi pacrpenencHuss CilydaliHONM BENWYMHBI, €€ cBoiicTBa. IlnoTHOCTH
pacipeneneHus, ee CBOMCTBA.

3AHSITUE Nel2. JMCKpeTHbIE Ciy4dailHble BEIWMYMHBI, WX 3aKOHBI paCIpEICICHUS.
['eomeTpuyeckoe M TUIEPreOMETPUUYECKOE pacnpeleieHus. bHHOMUanpHOE pacrpeesieHue.
Pacnpenenenue Ilyaccona.

3AHSATHE Nel3. HenpepoiBHble ciaydaiiHble BeJIUYUHBL. [ITOTHOCTH BEPOSATHOCTH, €€ CBOMCTBA.
[Ipumepsl HENIPEPHIBHBIX CIIYYalHBIX BETMYUH: PABHOMEPHOE U TTOKA3aTeIbHOE Pacpe/ieNICHuUs.
3AHSATHUE Neld. HopmanbHOe pacripeneieHue: IUIOTHOCTh paclpellelieHus, €ro YHCIOBBIC
xapakrepuctuku. [Ipumenenne HopmanabHOTO pacupeneneHus. [IpaBuno tpex curm. LlenTpanbhas
npejeibHas Teopema.

3BAHSTHUE Nel5. Tlomstme o 3akoHe Oonbmmx uwncen. HepaBenctBo UYeObrmeBa. Teopema
YeOnimena u ee npumenenue. Teopema beprymu.

7. IlepeyeHb OCHOBHOH W [ONMOJHHUTEJIbHOW Y4eOHOIi JuTepaTypbl, UHTEepHeT-pecypcos,
HEO00XOIMMBIX /151 OCBOCHHS THCHHUIINHBI

OcHoBHas1 JInTepaTypa
1.Becenosa, JI. B. Anre6pa u Teopus uucen: yue6Hoe nocodue / JI. B. Becenona, O. E. TuxoHoB ;
Kazanckuil HauMOHaIbHBIA HCCIIEIOBATEIBCKUI TEXHOJIOTMYECKH yHHBepcuteTr. — Kazanb
Kazanckuit HayuHO-uccneaoBaTenbCkuil TexHonornyeckuit ynusepcutetr (KHUTY), 2014. — 107 c.:
wi. — Pexxum nocryna. — URL: https://biblioclub.ru/index.php?page=book&id=428287 )
2. CmomuH 0. H. Anrebpa u teopust uncen: yued. mocooue / 0. H. Cmomuua. — M. : ®JIMHTA :

Hayxka, 2017. — 464 c. (http://znanium.com/bookread?.php?book=1034573
3. KympsBue JI. JI. Kpartkuit kypc Marematwueckoro ananmusa. T1.1. Jluddepennmansaoe u

MHTErpaIbHOE MCUYMCIIECHUS QYHKIUN ofaHOM nepemenHoOU. Psaapl: YueOnuk / JI.JI. KyapsBues. — M.:
duzmMaTInT, 2015. — 444 c. - ISBN 978-5-9221-1585-8. - URL:
https://znanium.com/catalog/document?id=293958&showcollections=1

4. Teopwuist BEpOSTHOCTEH M MaTeMaTHYECKasi CTATHCTHKA : yuebHoe nocobue / JL.I'. buprokosa, I'.11. BoOpuk,
P.B. CarutoB [u ap.] ; mox pexa. B.M. MarseeBa. — 2-¢ u3j., ucmp. u gorn. — Mocksa : UHOPA-M, 2024,

— 289 ¢. — (Beicmiee odpaszosanue). — DOI 10.12737/18865. - ISBN 978-5-16-018751-8. - Tekcr :
anextpoHHsIi. - URL: https://znanium.com/catalog/product/2053975

JonoJHUTeIbHAA JTUTEPATYypa
1. UsanoBa C. A. JluneitHas anrebpa : ydeOHoe mocobue / C. A. UBanoBa, B. A. IlaBckuii ;
KemepoBckuil rocygapcTBeHHbIM yHuUBepcuTer. — 2-¢ u3n. — KemepoBo: KemepoBckuii
rocyJnapcTBeHHbI  yHmBepcuter, 2019. — 125 c¢. : w1, Tabm. —  Pexum
nocryma:: https://biblioclub.ru/index.php?page=book&id=573547
2. Jluneiinas anreOpa. Jluneiineie omnepatopsl. KBangpatuunsie ¢opmbl. KommekcHble uyucna:

Yyebnoe mocobue / Pybamkumna E.B. - M.:. HUI[ HNUHOPA-M, 2016. - 38 c. (URL:
https://znanium.com/catalog/product/544419). https://znanium.com/read?id=17915

3. bempko, M. B. Teopus BeposTHOCTEH, MaTeMaTHYeCKas CTATUCTHKA, MaTeMaTHYECKOE
nporpammupoBanue : yaeoHoe nocooue / M. B. benbko, 1. M. Mopo3osa, E. A. Kpumranosuu. —



https://biblioclub.ru/index.php?page=book&id=428287
http://znanium.com/bookread2.php?book=1034573
https://znanium.com/catalog/document?id=293958&showcollections=1
https://biblioclub.ru/index.php?page=book&id=573547
https://znanium.com/catalog/product/544419
https://znanium.com/read?id=17915

Mocksa : UH®PA-M, 2022. — 299 c. : un. — (Bricmiee obpazoBanue: bakanaspuar). - ISBN 978-
5-16-011748-5. - Tekcrt : anexTponHsIit. - URL: https://znanium.com/catalog/product/1862599

Hnmepnem-pecypcol
- 5bC ZNANIUM.COM http://znanium.com
- ObC «YHuBepcuterckas Oubianoreka onnaita» http://biblioclub.ru
- Dnexrponnas oubmunoreka http://lib.mexmat.ru/books/75829 (cBoGoaHbIi HOCTYII)
- DnekrponHas Oudianoreka http://www.razym.ru (cBOOOAHBIN TOCTYII)
- http://nsportal.ru/sites/default/files/2012/12/10/tvorcheskiy proekt po_matematike na t
emu.docx.
http://www.mathnet.ru O0miepoccuiickiii MaTeMaTHICCKUN TTOPTA
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Hanpaeaenne noaroroexkn: 44.03.05 IMexarornveckoe obpazopanne
Mpoduan: Hudopmarnka. Huocrpanuwiii a3bik

Pabouwasn nporpamma MatemMaTHYecKHe OCHOBLI HHPOPMATHKH
Cocrasutens: T.H. Kypenesa — Yabanosek: YalITV, 2023,

Ilporpamma  cocrasnena ¢ yueroM denepanbHOrO  rocyAapeTEEHHOTO
o0pasoBaTeNsHOMO CTAHZApTa Bbicllero o0pa3joBaHUA [0  HANPABISHHID
NOAroTOBKH 44.03.05 TlemarorHueckoe odpazoBaHue (¢ AByMA NpodHIaMH
nojaroroskn), npopune noarotoekd «Hudopmatnka. Huocrpanusii  ssweikm,
yreepEaéHHoro Mununcrepersom odpazosanus U Hayku Poccuiickoil ®enepaunu,
H B COOTBETCTEHH C }"'-IE-EHHM NIaHOoM.
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Pabouas nmporpamma }’qeﬁHé AMCUMITTHHE! (MPaKTHKH) O10OpeHa Ha 3acelaHWH
kadeapel Beiciuei MmateMaTHiM «23» Maa 2023r., npotokon Ne 10
3apenyiownii kadeapoii
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[porpamma paccMoTpena H onobpeHa Ha 3acelaHHH YHEHOTo COBeTa (aKynsTeTa
(PH3HKO-MATEeMATHYeCKOTD H TEXHOIOTHYecKoro obpasosaHua «26» Mas 2023r.,
nportokoa Ne 5

[lpeacenarens yuvenoro coBeTa (akylbTeTa QHIMKO-MATEMATHYECKOIO H

TEXHONOTHYEeCKOro obpasoBaHus
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