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MecTo AMCHHMILVINHBI B CTPYKTYype 00pa3oBaTeIbHOM MPOrpaMMbl

JucuuiuinHa «MarteMaTHuecKue OCHOBBI HMH()OPMATHKW» OTHOCUTCA K JUCHUIUIMHAM
oOs3arenpHOM wactu bnoka 1. Jucuumiussl (Monynu) IlpeameTHo-MeTOaUMYECKOrO MOIYJIA IO
npopmwino «MHpopmaTrkay yueOHOro IUIaHa OCHOBHOM IpodeccuoHalbHOW 00pa3oBaTeIbHON
IpOTpaMMbl BBICHIETO 00pa30BaHUs — MPOTrpaMMbl OakanaBpuara IO HAMPaBICHHIO MOJITOTOBKU
44.03.01 [Tegaroruveckoe 0Opa3oBaHue, HAIPABICHHOCTH (IPOdHIIb) 00pa30BaTEIHLHOMN MPOTPaAMMBI
«MupopmaTukay, 3a04H0I GPOpMbI 00ydeHUS.

JlMcuuIuInHaA ONUpaeTCs Ha pe3ysIbTaThl 00yueHHs, CHOPMHUPOBAHHBIE B PAMKaX MIKOJIbHOIO
Kypca MaTEMaTHKHU.

PesynbraThl M3yueHMs] JUCLMIUIMHBI SIBJISIOTCS OCHOBOM MJISl M3Y4YEHHs JUCLHUIUIMH U
NPOXOXKJACHUS MpakTHK: JluckpeTHble woaenu B uHpopmatuke, Teopus aaropuTMos,
Teopernueckue ocHOBbl MHGpOpMaTUKHU, OCHOBBI HCKYCCTBEHHOI'O HHTe/UIeKTa, IIpakTukym mo
PELICHHIO PEMETHBIX 3a7a4, MHpopMmannonHas 0€301MacHOCTh U 3aIIuTa HHPOPMALUU, DIEMEHTHI
KoMIblOTepHOM anrebpel, HayuHo-uccnenoBarensckas pabora, IloaroroBku k crade M caada
roCyJJapCTBEHHOTO 9K3aMEHa, BBITOTHEHNE U 3aIIUTa BBIITYCKHOW KBaTH(PUKAIMOHHOHN paboTHI.

1. Ilepeyenb MIaHHPYyeMBbIX Ppe3yJbTaTOB  00y4yeHusi (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO AUCHUILINHE

Heab0o ocBOeHMs OUCHMIUIMHBI  SBISETCA MNOJArOTOBKAa  yuuTens K  Oyxymieit
npoeCCHOHATBHON AEATENbHOCTH: (HOPMUPOBAHHE CIIOCOOHOCTH K TPENOAABaHHIO Y4eOHOTO
npeaMmera MH(poOpMaTHKa, Kak B OOBIYHBIX 00IIe00pa3oBaTelbHBIX KiIaccaX, TaKk M B Kiaccax C
yIIyOJIEHHBIM H3YUYSHHUEM TUCIHUILIMH €CTECTBEHHO-MAaTEeMaTHIECKOTO IUKJIA.

3agauveil  OCBOGHHUS  JUCLUIUIMHBL  SIBJISI€TCSL  3aKpelJIeHME yMEHUH  IPOBOJIUTH
MaTeMaTUYeCcKue MpeoOpa3oBaHUs BBIPAKEHUHM, O0TpabOTKa MOHATUHHOrO ammapara MaTeMaTHKH,
HE00X0MMOro B HUHPOPMATUKE, TEXHUKU MTPOBEACHUS MaTEMATHYECKUX PACUETOB, (OPMUPOBAHUE
Y 3aKpeIUICHUE YMEHHUS pelllaTh 3a7jaui NOBBILIEHHON CJII0KHOCTH ILIKOJIBHOIO Kypca.

B pesynabTare ocBOEHHs NpOrpamMMbl OOYYarOIIUICS JOJDKEH OBJAAETh CIIEAYIOUIMMU
pe3yiapTaraMu o0y4deHus (B TaONHIle MPEACTABICHO COOTHECEHHE 00pa30BaTEIbHBIX PE3yJIbTATOB
00y4YeHHs 110 JUCLHUIUIMHE C MHAUKATOPAMH JTOCTH)KEHUS! KOMITeTEHLIUH ):

Komnerennus u OO6pa3zoBarenbHble Pe3yIbTaThl JUCIUIUIUHBI
WHJUKATOPBI €€ (aTanel popMHpOBaHUS IUCHUILIIMHBI)
IOCTH)KEHUS B 3Haer yMeeT Brnaneer
JTVCIIUTUIAHE
[1K-1. Cnocoben OP-1. 3naer posb u OP-3 ymeer OP-4 Bnaneer
OCBaMBaTh U MECTO MaTEMaTHKH B OCYIIECTBIISIT OTOOp | JEHUCTBUEM
HCII0JIb30BATh o0111el KapTHHE y4eOHOTO COZIEp)KaHusl | TIPOEKTUPOBAHUS
TEOPETUYECKHE HAay4HOT'0 3HaHUS, JUISL €10 peaiM3allii B | pa3iIM4uHbIX (popm
3HAHUA U OP-2. 3naer pa3nuuHbIX (hopMax y4eOHBIX 3aHSTHIH,
MpaKTUYECKHE CTPYKTYpY, COCTaB 1 00yueHus B OP-5 Brazieer
YMEHUS ¥ HaBbIKH B JMIAKTUIECKHE COOTBETCTBHUH C HABBIKOM ITPUMEHEHHUS
MIpeIMETHOM eIMHUIIBI COACPXKAHUSI | COBPEMEHHBIMU Pa3IMYHBIX METO/IOB,
obJacTH rmpu IIKOJIBHOTO Kypca TpeOOBaHUAMH K MPHEMOB U TEXHOJIOTUI
pelieHnn MaTeMaTHKU. 00pa3oBaHUIo. B 00y4YeHUH
npo¢ecCHOHATBHBIX MaTeMaTHKe.
3ajau.
ITIK-1.1. 3Haer
CTPYKTYpY, COCTaB U
TMJTAaKTHYECKUe
€ TMHUIIBI
MIPEAMETHON
obnacTtu
(mpenosiaBaeMoro
MpeaMETa).




[IK-1.2. Ymeer
OCYIIECTBIIATH OTOOP
yueOHOTO

COJICp KaHUS JIJISl €TO
peanu3aiyy B
pa3nu4HbIX (hopmax
oOydeHus B
COOTBETCTBHUH C

TpeOOBaHUSIMU
@droc 00.

2.  O0beM AUCHHMILUIMHBI B 32a4€THBIX €UHUIIAX C YKA3aHHEM KOJHYECTBA aKaJeMHUYECKUX
4YacoB, BbIIeJ€HHbIX HA KOHTAKTHYI0 padoTy o0yuyalommxcsi ¢ npemnojasarejieM (10 BHIAM
4yeOHBbIX 3aHATHI) H HA CAMOCTOAITEJIbHYI0 PadoTy 00y4alouuxcst
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3. Coaep:kanve IHCHMILUIMHBI, CTPYKTYPHPOBaHHOe MO TemaM (pa3jenaM) ¢ yKa3aHHeM
OTBe/ICHHOT0 HA HUX KOJMYeCTBA aKAa/IeMHYeCKHUX YACOB U BUJAOB YUeOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeeoeHHO20 HA HUX KOJIUYECHBA AKAOEMUYECKUX YACO8 U
6U008 YUeOHbIX 3aHAMUIL

KonuuecTBo 9acoB mo ¢popmMam opraHu3aiiu
00yueHus
Hanmerosanne pasziena u Tem Jlexumon | Ipakruuec | JlaGopato | CamocTosT
HBIE KHe pHBIE enbHast
3aHATHS 3aHSTHSI 3aHSTHSI pabora
1 cemectp

Anrebpa 1 3 - 28
DJIEMEHTHI TCOPHH YUCEIT 1 3 - 28
Hroro no 1 cemectpy 2 6 - 58

2 cemecTp




DJIeMeHTHhI MATEeMATHYECKOIr0 AaHAJIN3A 2 4 - 20

DJ1eMeHTBI TeOPUH BEPOSITHOCTEH 2 6 - 65
Hroro no 2 cemectpy 4 10 - 85
Bcero nmo qucuumiinHe: 6 16 - 143

3.2. Kpamkoe onucanue cooepicanusn mem (pazoenos) OUCUunIuHbl

Kpartkoe cogep:xxanue Kypca
1 cemectp
Auredpa. Bexropusie mpoctpanctBa. Matpuiibl. CHCTEMbI TUHEHHBIX YpaBHEHUH.
JIuHeitHbIe onepaTopsl.
JJieMeHThI TeopuH Yucesl. [Ipocteie uncna. I'enepanuus npocteix uncen. Pasnoxenue uncen
Ha MpOoCThie MHOXKUTeNU. Hanbonpuit o01muii JenuTenb 1 HauMeHblee oduiee kpatHoe. Mx
nouck. CpaBHEHHE IO MOAYIIIO.

2 cemecTp
DJIeMEeHThI MaTeMAaTH4YecKoro ananausa. JludpdepennmansHoe ucuucienue QyHKIUA 01HON
nepeMeHHol. HTerpanbHoe ucurciaeHue pyHkuuii onHoil nepemenHoi. IlocnenoBarenbHOCTH
U pAIbL.
DJieMeHTbI TeOpuH BeposiTHOcTeil. CirydaiiHpie cOOBITHS U UX BepoaTHOCTH. CiydaifHbIe
BEJIMYMHBI, UX YUCIIOBbIE XapakTepucTuku. Ciydaiinble noToku. CiyyaiiHble IPOLECCHI.
3aKoH OOJIBIIMX YUCEIL.

3. Hepeqeﬂb y‘leﬁHO-MeTOJII/l‘leCKOFO o0ecmeyeHUsT JAJS CAMOCTOSATEJIbLHOMH paﬁoTbl
oﬁyqamumxcﬂ Mo AMCHMIIJINHE

CamocrosaTrenbHas paboTa CTYAEHTOB sIBJIseTCS 0co0Oi (GopMoil opraHmzanuu yueOHOTo
mpouecca, IpeAcTaBisiolias co0oi  MIaHUPyeMylo, I[I03HABAaTEJIbHO, OPraHU3allMOHHO U
METOJUYECKH HAIPABIIAEMYIO JEATENbHOCTh CTYAEHTOB, OPHUEHTUPOBAHHYK) Ha JIOCTHIKEHUE
KOHKPETHOI'O  pe3yibTara, OCYLIeCTBIsieMyl0 0e3 mpsSMOM  IOMOILIM  IpernojaBaTess.
CamocrosTenbHas paboTa CTYICHTOB SIBJISETCS] COCTABHOM YacThIO Y4eOHON pabOThl M UMEET 1IeIbI0
3aKperyieHue U yriayOJeHHe IMOJYyYeHHbIX 3HAHWNW W HaBBIKOB, MOMCK M MPUOOPETEHHE HOBBIX
3HAaHUM, a TakXKe BBIMOJHEHHE Y4YeOHBIX 3a/JaHUi, MOATOTOBKY K MPEACTOSIIUM 3aHATUSAM U
sk3ameny. OHa MpeaycMaTpuBaeT, Kak MpaBuio, pa3padoTKy pedepaToB, HamUCaHUE JTOKJIAJOB,
BBINOJIHEHNE TBOPYECKUX, WHIMBHUIYaJbHBIX 33JaHUN B COOTBETCTBUM C yueOHOH mporpammoii
(TeMaTU4YeCKUM IUTAHOM H3YYEeHMsI AUCUMIUIMHBI). Tema JUisi Takoro BBICTYIUIEHHUSI MOXET ObITh
npe/UIo’keHa MIpernoJjaBaTesieM WM u30paHa caMUM CTYJEHTOM, HO MaTepuai BBICTYIUJICHUS HE
JOJIKEeH JTyOIupoBaTh JEKIMOHHbIN MaTtepuai. PedepatuBHbiil MaTepua CIIy>KUT JOTIOJTHUTEIbHON
uHpopmanueil Uit paboThl Ha MPAaKTUYECKUX 3aHATUAX. OCHOBHAs IIeNb JIaHHOTO BUAA PaOOTHI
COCTOHUT B 00YYEHHMH CTYAEHTOB METO/IaM CAMOCTOSTEIbHOM paboThl ¢ yueOHbIM MaTepuasiom. Jlis
MOJTHOTHl YCBOEHHWSI TEM, BBIHECEHHBIX B IpaKTHYECKHWEe 3aHATHs, TpeOyercs pabora cC
nepBorcTouHnkamu. Kypc npemycMarpuBaeT caMoCTOSTENbHYIO pabOTy CTYAEHTOB CO CIIEIUAIbHOMN
autepatypoil. Cienyer OTMETUTb, YTO CAMOCTOsITeNIbHAsl paboTa CTYJIEHTOB pe3yJIbTaTUBHA JIUIIIb
TOTJ]a, KOT/Ia OHA BBIMOJIHAETCS CUCTEMAaTUYECKH, IJTAHOMEPHO U II€JIEHAIIPABIIEHHO.

3amaHust ISl CaMOCTOSITENIbHON paboThl MPeTyCMaTPUBAIOT UCIOIB30BAHNE HEOOXOAUMBIX
TEPMUHOB U MOHATUH MO mpobiematuke Kypca. OHM HalleJIMBAaOT Ha MPAKTUYECKYI0 paboTy MO
INPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOoucK Oubiamorpaduueckoro mMarepuana M 3JIEKTPOHHBIX
UCTOYHHUKOB MH(OpMAINH, WJUTIOCTPATUBHBIX MaTepHaJIOB. 3a/laHus 10 CaMOCTOSATEIbHOM paboTe
JAOTCS TI0 TeEMaM, KOTOpbIe TPeOYIOT AOMOJHUTENbHON MPOPaOOTKH.



OO0umii 06beM caMOCTOSATENIbHOM pabOTHI CTYACHTOB 110 AUCLHUIUIMHE BKIIOYACT Ay AUTOPHYIO
Y BHEAYAUTOPHYIO CAMOCTOSITEIbHYIO pabOTy CTY/ICHTOB B TEUCHHE CEMECTPA.

AynuTopHast caMOCTOSATENIbHAsT paboTa OCYIIECTBISIETCS B ()OPME BBIMOJIHEHUS TECTOBBIX
3aJaHUi, Kelc-3a/1a4, MUCHMEHHBIX IPOBEPOYHBIX pabOT MO JUCHUIUIMHE. AyJUTOpHAs
caMmocTosTeNnbHas paboTa obecreueHa 0a30i TECTOBBIX MaTEepHaloOB, Keilc-3amad Mo pasaenam
JMCIIUTIIMHBL

BHaeayanTopHas camocTosiTenbHas paboTa OCyIIecTBIsAeTCs B (hopmax:

- IOJITOTOBKH K YCTHBIM JOKJIaJaM (ITOAroToBKa pedeparos);

- pereHue 3aaa4 (JOMALIHNX 33aaHUi) IO H3y4aeMbIM TeMaM;

- BBITMIOJIHEHUE TPYIIOBBIX HHTEPAKTUBHBIX 3a/1aHUH.

OC-1. KonrpoabHas padora Ne 1
[IpumMepHBIif BApUaHT KOHTPOJIBHOM paboThl Ne 1
JInneitnas aiaredpa
X1 — X, +3x3 =0,
—2x1 +x, + x3 + x4, = =8,
3xy + 2x, — 4x3 + 2x, = 18,
2x1 + x5 — x3 + x4 = 10.
X1 + 3%, — 2x3 = 3,

1) Pemnts cucreMy TMHENHBIX ypaBHEHUI

2) Pemnts cucremy IMHENHBIX ypaBHEHUH 10 npaBuiy Kpamepa 221 + X, — 3x3 = 2,
2x1 + 4x2 - 4X3 - 1,
3) Haiitu ¢yHIaMEeHTaJbHYIO CHUCTEMY pELICHUH OJHOPOAHON CHUCTEMbI JIMHEHHBIX

2x1 —3x, +4x3 —x, =1,
le - 3x2 + 2x3 + 3.7(,'4 = 2,

YpaBHEHUU
2x1 - 3x2 + 2x3 — 11X4 = —4,

3 -1 2 1 2 1\/7 5 1
4) Beramcrmts | 4 0 3 |+|1 -2 4({5 3 -1
-2 5 1 3 -5 3/\1 2 3
2 1 1 1
5) Haiitu o6parnyro matpuity aiis Mmatpunbl C = 8 (1) 51) %
0 0 0 1
1 2 3 4
6) BrrancnuTh onpeneanTens MaTpulbl A = —11 02 (3; 44
o . -1 -2 -3 0 o
7) Haiitn pasmepHOCTh M 0a3uC JTUHEHHOTO TOIIPOCTPAHCTBA, SBJISIOIICTOCS JIMHCHHOM

000JI0YKOI CUCTEMBI BEKTOPOB:

a; = (0,1,2,0),a@ = (1,1,2,1),a; = (12,3,1),a; = (1,0,1,1)
8) Haiiti MaTpuily JiuHelHOro oneparopa A(X1, X2, X3) =(X1 + 2X2 + 3X3, X1 - X2, X1 - X2 - X3)
B 6asuce {(1, 0, 0), (0, 1, 0), (0, 0, 1)}.

OC-2. KonrpoabHasi padora Ne 2
DJIEeMEeHTBI TEOPHH YHCel

1) [Tpu momoum anroputMa EBkianaa HallTH HauOoONbIIMKA OOLIMIM JenuTeNb YUCENl U
BBIPA3UTh €r0 B BUJIC JIMHEHHON KOMOMHAIIMY JaHHBIX uncen a=342, b = 210.
2) Haittu HOJ] 1 HOK uwmcen, ucmonb3ys kaHOHHYECKOe mpeacTaBieHue a=342, b = 210.
3) Haiitu HaumeHbliee 1O aOCOMIOTHOW BENWYMHE YHUCIIO, CPAaBHUMOE C YHCIOM
N=341-427-126+562-721 no momy.ito 43.
4) Haiitu ocratok ot menenus uncia a = 57° + 1179 mam = 13,
5) PemmnTe nuneiiHoe cpaBHeHHE 2x = 5(mod 7).
6) Pemmts cucreMy cpaBHeHHIt {x = 3(mod>)

x = 4(mod7)



7) parmoHanbHble KopHH MHOrouneHa f(X) = 4x° +12x* + x3 + 6x% +10x + 3.

OC-3. KonutpoJubHas padora Ne 3

DJieMeHTbl MATEMAaTHYECKOI0 aHAJIH3a
(mpuMepHbIe 321aHUS)
1) Haiitu npenenbl GyHKIMMA:

| 2x2 —5x+3 lim 5x* —x+6 (2—3ij
1_>H°03x4—2x2+2x; 2. X%w2x4—2x+2; 3, Xo® 5-3x) .

3x
_ x3-8 X2 +3x+2 i 2x% —x+1
im —— lim ————— m) ———
4. ¥>24/2X =X - 5. x—>-1x3 _3x—2. 6. 7" 2x° +1
i COS X — COS 2X fim Y2X+15-5 lim In(1+ xe*)
I —_— —
7. x>0  Xsin3x - g x5 3—-Vx+4 .9 x201-y1+3x
HccnenoBaTh PyHKIMIO HA HEMIPEPHIBHOCTD U MIOCTPOUTH €€ rpaduK:
-X, x<0
f(x)=4x3, 0<x<2
X+4, x>2
@
2) Haiiti mpou3BoIHbIE dx JAHHBIX (YHKIIHI:
32 Y_
2 y:(etgX +5)3_ 6) V= In(sin(5x2 +7x+1)), 5) y:(x3 +3x+1)X . ) arctg X X+ y.

x+1

y=—D" 5/
3) Haiitu: a) dy , €CITH x"+3x+1; G)3Hauenue 32,5 , HCTIOJIB3YSI TTOHsATHE Au(depeHmana

GyHKIIH.
4) BprauciauTh npeaesnsl, UCHob3ys npasuio Jlonurans:

im In(1+ xe*)
. Igx—x . /
lim —2 i lim (x+2x)1 g X0 In(x+\/1+x2j
a) X>0X=SINX = §) x> , B) .
y = Incos x

5) Haiitu BTOpoii nuddepennman GyHKIuu

6) BeIuncnuTh HHTETpasIbl:

3 2
d x dx x+6 x° -8
J. i J.S _ szezxdx_ I—z dx. J'3_ a’x.
1.95x=8: 2. Jx"+1. 3 - 4,9 x"+6x+10 - 5 Jx7—4dx

3 4

x~dx dx 5
-[ 2 Jl+\/; Itg4xdx fsinxcosz xdx ?\/;dx
o V-2 8 9.0 JECERESS

OC-4. KoutpoabHas padota Ne 4

DJieMeHTbI TeOPUH BepPOSITHOCTEH
1.B smuke copepxkutcs 10 neraneit, u3 KoTopsix 4 okpamensl. COOpIIMK HayAady B35l 3 IeTaiu.
Haiiaure BepoITHOCTb TOTO, UTO XOTs OBl OJIHA U3 B3ATHIX JIeTael OKpalleHa.



2. YCTpOMCTBO COCTOUT U3 TPEX HE3aBUCHUMO PabOTAIOIIMX JIEMEHTOB. BeposiTHOCTh 6e30TKa3HOU
paboTHI B T€UYEHHE Yaca repBoro snemeHTa pasHa 0,95, Broporo — 0,98, tperbero — 0,9. Halimure
BEPOSITHOCTH TOTO, UTO B T€UEHHUE yaca OyZeT padoTaTh XOTs ObI OJMH HJIEMEHT.

3. B nepBoii ypre 5 6enbix 1 10 yepHBIX mapoB, BO BTOPOi — 3 OebIX U 7 yepHBIX mapoB. M3 BTopoii
YpHBI B TIEPBYIO MEPETOKHUIN OIMH IIap, a 3aTeM M3 MEepPBOWM ypHBI BBIHYJIU HAyraja OIWH IIap.
Onpenenute BEPOITHOCTh TOTO, UTO BHIHYTHIH IIap — OEIbIiA.

4. Ilo omHOMY M TOMY >K€ MapUIpyTy COBEpIIAIOT MOJIET TPH camoiieTa. J{is Kaxaoro camosnera
BEPOATHOCTbH MPHUOBITH B a3poIopT o pacnucanuto paBHa 0,8. CocTaBbTe psij pacrpeaeacHus yucia
CcaMoJIETOB, MPUOBIBIIUX B a’ponopT mo pacnucanuio. Hadipute M(X), D(X), . Ilocrpoiite
MHOTOYTOJIBHUK PacrpeieCHuU.

5. bpocaetcs urpajibHasi KOCTh JI0 IIEPBOTO BBIMAAeHUS MATH 04KOB. COCTAaBUTH PsiJl pacrpeaeeHuUs
yrcia OpockoB. CKOJIBKO pa3 B CpeiHEM MPUAETCS OpocaTh UTPANBbHYIO KOCTh?

ﬂ./l}l CAMOCMOAMENbHOU HOOZOMOBKU K 3AHAMUAM HO 0ucuunﬂune pekomendyemc;l

UCnojib3oeambs yueﬁuo-memoduuecxue mamepuaiiol:

1. Yepearenko O.U., Pauees C.M., 'nyxosa H.B., Kysmnnosa A.H. OcHOBBI BbICIIEH
anredprl. YueOHoe nmocobue. — Yibsiaock, DI'BOY BO, 2020. — 60 c.
2. I'myxoBa H.B., UepeBarenko O.W. Jluneitnas anrebpa. YuebHoe mocobue. —

Vaesuosck, PI'bOY BO, 2019. — 40 c.
3. I'nmyxosa H.B., UepeBatenko O.U., I'pumnna C.A., Kypenesa T.H. OcHoBbI Teopun
anreOpandyecKux CTpyKTyp. YuebHnoe nmocodue. — YuesiHoBck, PI'6OY BO, 2019. — 23 c.

4. I'myxoBa H.B., YUepeBatenko O.U. Anrebpa. Yacts 4. AnreOpa MHOrO4wieHOB YueOHOe
nocobue. — Yuegaosck, ®I'bOY BO, 2017. — 42 c.

5. Bonkosa H.A., Cronsposa U.B., ®onunanosa E.B. Ucropus marematuku: yueOHO-
MeTou4ecKre pekoMeHaauuu. —Y npsiHoBcK. YII'TIY um. U.H. YnbsHosa. 2017 — 39 c.

6. Konomnera WM.B., CubupeBa A.P. HccrnemoBanue QyHKIHNA: METOIUYECKHE
yKazaHus. — 2e u3g. ucnp. —YiapsHoBck: Yal'TVY, 2013. —32 c¢. — 2017 [DneKTpOHHBIH].

7. Konomnesa U.B., CubupeBa A.P. Ilpenensl m HempepbIBHOCTH: MeToauyeckue
yKkazaHus. - YibssHOBCK: YAl TY, 2004. - 34 c¢. — 2017 [DneKTpOHHBIH .

8. MaremaTtnueckuii ananu3. Beenenue B aHain3: yueOHO-METOAMUECKOE ITOCOOHE ISt

CTyJeHTOB HamnpasiieHus noarotoBku 44.03.05 «Ilemarornueckoe oOpazoBaHuey, mpoPuim
«Matemaruka. Uudopmaruka», «Maremaruka. WHOCTpaHHBIH  s3bIK», «DU3HKA.
Marematuka» u 44.03.01 «Ilemarornueckoe oOGpasoBanue» npodpuib «MaTtemaTtukay.
KBanuduxanus (creneHs) BoINycKHUKa: OakanaBp. MakeeBa O.B. — Vibsnosck. Yal'ITlY

M. U.H. Yaesuosa, 2017. — 49 c.

9. Pacnytbko T.b., Cubupesa A.P. [luddepenunanbioe ucuncienue GyHKIuil oaHoM
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5. lIpuMepHbIe OLeHOYHbIE MAaTepPHAJIbI A/ MPOBeIeHUs TeKYIero KOHTPOJIsl yCIeBaeMOCTH
U MPOMEKYTOUYHOH aTTecTAMU 00y4aloIMXCs 10 JMCHUIIHHE

Opraﬂnsaunﬁ U IMIPOBEACHUE aTTECTAIUU CTYACHTA



®I'OC BO B CcOOTBETCTBUM C NpHUHLMIAMU bBOJOHCKOro mnpolecca OpHUEHTHPOBAHBI
IPEUMYIIECTBEHHO HE Ha COOOLIeHHE 00ydaroleMycsl KOMIIJIEKCa TEOPEeTHUECKUX 3HAHUM, HO Ha
BbIpabOTKYy y OakajaBpa KOMIIETEHIMI — AMHAMHYECKOro Habopa 3HaHWUH, YMEHHH, HAaBBIKOB U
JMYHOCTHBIX KAauyeCTB, KOTOPbIE MO3BOJIAT BBIITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pBIHKE
TPyZAa ¥ YCHEIHO NPOo(pECCHOHATIBHO PEATN30BbIBATHCS.

B mponecce oneHkn OakanaBpoB HEOOXOIUMO HCHOJIB3YIOTCA KaK TPAJULMOHHBIC, TaK U
WHHOBAIIMOHHBIC THIIbI, BUABI  (POpMBI KOHTPOJIS. [IpH 3TOM NOCTENEHHO TPaIUIIMOHHBIE CPEICTBA
COBEPILEHCTBYIOTCSI B pycje KOMIETEHTHOCTHOIO TIOAXO0Ja, a WHHOBAllMOHHBIE CpEACTBa
a/IalITUPOBAHBbI JUIsl IOBCEMECTHOI'O IPUMEHEHUS B POCCUIICKON BYy30BCKOH MPaKTHKE.

Iless mpoBegeHHs] aTTeCTAIMH — IPOBEPKa OCBOCHHS 00pa30BATENBbHON MPOrpamMMbl
JUCLUIUIMHBI-IIPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTb 00Pa30BaTENbHbIX PE3YyJIbTATOB.

IIpomexyTOo4YHAs1 aTTeCTAlUsl OCYIIECTBISETCS B KOHIIE CEMECTPA U 3aBEpLIACT U3yUYECHUE
JUCLUIUIMHBL, TOMOTraeT OLIEHUTh KPYIHbIE COBOKYNHOCTU 3HAaHUM M yMEHMH, (hopMHUpOBaHHE
ONPEAEIEHHBIX KOMIIETEHIIAMN.

OneHOYHBIMH ~ CPEIICTBAMU TEKYIIEro OICHUBAHMS SBIISIOTCS: JIOKJIAJ, TECThI 10
TEOPETUYECKUM BOIIPOCAM TUCIMILUIMHBI, 3alllUTa MPAKTHYECKUX padoT U T.1. KOHTposb ycBOCHUS
MaTepuaiga BEIETCS PEryjJsipHO B TEUEHHE BCETO CEMECTpa Ha MPAKTUYECKUX (CEMUHAPCKHX,
71a00pPaTOPHBIX ) 3aHATHUSX.

/o

Ne CPEJICTBA OLIEHUBAHMUAI,

HCIIOJIb3YyEMBIE JUISl TEKYILErO OLICHUBAHUS
nokasaressi QOpMUPOBaHUST KOMIICTCHIIHN

OO6pazoBaTenbHbIC
pe3yJIbTaThl TUCIUATLTHHBI

OueHovHble cpeacTBa AJIs TeKyLeil
aTTecTanuu
OC-1 KontponbHas padora Ne 1 (nmuHeliHas
anredpa)
OC-2 KonTposbHas padora Ne 2
OC-3 KontposnbHas padota Ne 3
OC-4 KontponbHas pabota Ne 4

OueHoYHbIe CPeICTBA 1JIs MPOMEKYTOYHOT
aTTecTanuu
(Ox3ameH)
OC-5. 3auer B popme ycTHOTO cobece1oBaHus
OC-6 Dx3ameH B (hopMe yCTHOTO
cobece10BaHUS

OP-1. 3naer posb 1 MeCcTo
MaTeMaTHKU B 00ILIel KapThHE
HAy4YHOI'O 3HAHUS;

OP-2. 3naer CTpPyKTypy, COCTaB U
JMIAKTUYECKUE €AMHULIBI COAEPKaHUSA
IIKOJIBHOTO Kypca MaTeMaTHKH.

OP-3 ymeer oCyweCTBIATH OTOOP
yueOHOro  CoAEpKaHusi Uil €ro
peanu3alMd B pa3MuUHbIX (hopmax
Oo0y4eHHsT B  COOTBETCTBHH  C
COBPEMEHHBIMU  TpeOOBaHUSAMU K
00pa3oBaHUIO.

OP-4 Bnageer neiicTBHEM
MPOEKTUPOBAHUS PA3IIIHBIX (hOPM
y4eOHBIX 3aHSATHUH,

Onucanue OLICHOYHBIX CPCACTB U HeO6XOI[I/IMOFO O60py,Z[OBaHI/I$I (ILCMOHCTpaI_[I/IOHHOl"O MaTepI/IaJ'Ia),
a TaK XCE MHOpoueaypbl W KPUTCPHUU OLCHHUBAHHWA HWHAWKATOPOB AOOCTHXKCHUA KOMHGTCHHI/II\/'I Ha
Pa3IMYHBIX OJTallaX HuX (I)OpMHpOBaHI/IH B IIpoHecce OCBOCHUSA O6pa3OBaTeHBHOﬁ nporpamMmaI
MNpEaACTaBJICHEI B q)OH)Ie OICHOYHBIX CpPEACTB [JIA TCEKYIIETO KOHTPOJA YCIEBAEMOCTU U
HpOMe)KYTO"IHOﬁ aTTeCTallvu 10 JUCIUIIINHEC.

Mamepuansl, ucnoyb3yemole 011 MeKyuiez0 KOHMPOJis yCHesaemMocmu
odyuarowuxca no oucyuniune
MaTepI/IaIIBI JJISL opraHmauI/m TCKYI]_[eﬁ arrecralnu Hpe]ICTaBJ'IeHBI B H.4 nporpaMMm.

Mamepuanwi, ucnonvzyemoie 01 RPOMEHCYMOUHO20 KOHMPOJIA YCREeeaeMoOCmu
odyuarowuxca no OucyunIuHne
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OC-5. IIpumepHBIii NepeYyeHb BONPOCOB K 3a4eTy
1 cemecTp

Onepanuu HaJ MHOKECTBAMH, UX CBOMCTBA
Otobpaxenne wMHOkecTB. CBoiicTBa oToOpakeHuid. Komrmosunuss 0ToOpakeHUH,
o0paTHOe 0TOOpaKEHHE.
Anrebpandeckas hopma KOMIUIEKCHOTO uncia. ConpspkeHHOe KOMIUIEKCHOE uncio. [Toie
KOMILICKCHBIX YHCEI
['eomeTpuueckoe mMpeacTaBiIeHUE KOMIUIEKCHBIX uucel. TpuroHomerpuueckas (opma
KOMIUIEKCHOTO 4ncna. JIeHCTBHUS ¢ KOMIUIGKCHBIMM YHCJIaMH, 3aldCaHHBIMH B
TPUTOHOMETPUYECKOHU (opMme.
CucteMbl JHMHEWHBIX YypaBHeHUU. COBMECTHbIE MU HECOBMECTHBI, OIHOpPOAHBIE U
HEOJHOPOJHBIE CHCTEMBI JIMHEHMHBIX YpaBHEHUW. PelleHne Ccucrembl JUHEWHBIX
YPaBHEHU METOJIOM IOCIIEI0BATEIIbHOTO UCKITIOUEHUS IEPEMEHHBIX.
Cucrembl BeKTOpOB. JIMHEHHO 3aBUCHUMBIE U JIMHEWMHO HE3aBHUCUMBIE CUCTEMBI BEKTOPOB.
CaoiictBa cucteM. ba3uc u paHr cucteMbl BEKTOPOB.
Matpuusl. Onepauuu Hag Matpuiamu. CBolicTBa onepanuil.
Panr matpuiel. O6paTtHas matpuia. CriocoObl BEIYMCICHUS 00paTHON MaTPHIIBI.
Omnpenenurens MaTpuilbl. CBOMCTBA ONPEICTUTEIA.

. Beruncnenue OIIPEACIINTCIIA METOAOM PA3JIOKCHUA 110 CTPOKEC UIIH CTO.]'I6I_Iy. Brruucnenue

AJIEMEHTOB OOPAaTHON MaTpPHIIBI.

Pemenue cucteMbl JIMHENHBIX ypaBHEHUH 110 ipasuity Kpamepa. Kputepuii coBMeCTHOCTH
CUCTEMBI JINHEWHBIX YPABHEHMI.

KoneuHomepHble BeKTOpHBIE pocTpaHcTBa. [Ipumepsl. Pasnoxxenue BekTopa 1o 6asucy.
baszuc u pazMepHOCTh BEKTOPHOI'O POCTPAHCTBA.

[TonnpocrpancrBo. Kputepuii noanpocTpaHcTBa, IPUMEpBI.

@yHIaMEHTAJIbHASI CUCTEMA PELIEHUN OJHOPOIHOM CUCTEMBI JIMHEWHBIX YPaBHEHUM.
JIunerinbie onepatopel. Marpuiia TIMHEHHOTO OIepaTopa.

CobcTBEeHHBIE BEKTOPBI ¥ COOCTBEHHBIE 3HAUEHUS JINHEHHOTO OIIEpaTopa.

MHorousens! 0T 01HOH nepeMeHHoN. CTeneHb MHOIOWIEHA U €€ CBOMCTBA.

Jlenenue mHorouwieHoB ¢ octatkoM. Cxema ["'opuepa. HO/I MHOrOU€HOB.

Teopema besy. Kopau MmHorounena. Konnuectso kopHelt MHOrouneHna. Teopema besy.
dopMainpHas NPOU3BOIHAS MHOTOWIECHA. Pa3nokeHne MHOrouIeHa o CTENEHsAM X — a.
OcHoBHas Teopema anredpsl. Herpusoaumbie MHorowieHs! Haja noismu C, R, Q.
PanmonansHbie KOpHH MHOTOWIEHA. Teopema Jlarpanixa.

Henenue ¢ octatkoM. CBONCTBA AEITUMOCTH.

HO/I u HOK uucen. Anroputm EBkiuaa. BzanmHo npocTsie yucia.

IIpocTeie uncna. beCKOHEUHOCTh MHOKECTBA IPOCTHIX YKCEN. | 'eHepanns IpoCThIX YHCE.
OcHoBHast TeopeMa apudmetruku. CleCTBUS U3 OCHOBHOM T€OPEMbI apU(PMETHKH.
Cpasnenus. [Ipocrelimue cBoiicTBa cpaBHeHNI. KobLo U 1OJI€ KJIacCOB BBIYETOB.
Oyukuus Ditnepa. Teopemsl Diinepa u Oepma.

CpaBHEHHs ¢ HEM3BECTHOW BeMWYMHOM. JInHeliHble cpaBHEHHS. CHUCTEMBI JTMHEMHBIX
CpaBHECHUH.

ITopsimok uncia u kinacca Ber4eToB. [lepBooOpasHble KOpPHH.

OC-6. IlpumepHbIii NepeyeHb BONPOCOB K IK3aMeHY
2 cemecTp

@ynkuus. CpoiictBa pynkimn. Croxnasa ¢pynkius. OOpatHas GyHKIUs
[Ipenen dyukuu. Teopemsr 0 penenax.
3ameuaTeNbHbIE IPECIbI.
HenpepeiBHOCT,  QyHKImu. CBoiicTBa HempepblBHBIX (yHKuuiA. HemnpepbiBHOCTH
3JIEMEHTApHBIX (QYHKIIUH
OpHocTtopoHHHMe Tipeaenbl. Touku paspeiBa (QYHKIMM M HMX  KIacCH(pHUKaIUA.
HenpepsiBHOCT QyHKIIMHM HAa MHOKecTBE. CBONCTBA HENPEPHIBHBIX (DYHKITHIA.
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[TpousBoaHas pyHKIMH B TOUKE. | eOMETpUYEeCKU 1 MEXaHUUECKUH CMBICI TPOU3BOIHOM.
HuddepennmpyeMocTs GyHKIIUHA

HeoGxomumele u  jgocrtarouHsle  ycioBus — auddepenuupyemoctu.  IIpaBuia
muddepennmpoBanus. [lpousBoanas cioxkHoW u oOpaTHoW ¢GyHkumid. IIpousBoaHas
(GyHKIMH, 331aHHON TTapaMEeTPUUYECKH.

Hudbdepennman byHkuu, ero reomerpudeckuii cMmpici. [Ipumenenne nuddepennnana B
NPUOIMKEHHBIX BBIYHCICHUSAX.

OcHoBHBbIE Teopembl 0 nuddeperupyeMbix Gynkmusax: Gepma, Poms, Jlarpanka, Koy,
[IpaBuno Jlonurans.

[TpousBoanbie U MU GepeHIHaTbl BEICIINX MOPSIKOB.

IlepBooOpa3Has (yHKUMS U HeompeneneHHbld uHTerpain. CBOHCTBa MepBOOOpa3HBIX U
HEOIpeIeIEHHBIX UHTETpajioB. Tabnuia HHTerpaios.

OcCHOBHBIE METO/IbI WHTETPUPOBAHUS (HEIOCPEICTBEHHOE, METOJ 3aMEHbI I1EPEMEHHOMH,
METO]1 UHTETPUPOBAHUS T10 YACTSM).

Onpenenenue  ONMpeNeiIeHHOro HHTerpaina. ['eomerpuueckuii  cmbicia.  CBoiicTBa
ornpenenenHoro uarerpaina. ®opmyna Herorona—JleiOHumna.

Yucnossle nocaenoBarenbHoCTy, [Ipenen nociaenoBaTenbHOCTH.

CX0MMOCTh YHUCIJIOBOM IOCIIEIOBATEIbHOCTU. JOCTaTOYHOE YCIOBHE CXOJUMOCTHU
nocienosarenabHocTu. Kpurepuit Komm cxoauMocT ocine10BaTeIbHOCTH.

Yucnosslie psisibl. CBOWCTBA YUCIOBBIX PSAIOB.

Heo0xoaumblii mpu3HaK CXOIUMOCTH. ['apMOHUYECKUN PSL.

3HaKONEpEMEHHbIE U 3HAKOUEpeAYIOUIHecs psabl. AOCOMIOTHAS U yCIOBHAS CXOJIUMOCTh
psana. Ilpusnak JleliOHMI@ CXOIUMOCTH 3HaKodepenymomerocs psaa. llpusnaku
CXOaUMOCTH psiioB upuxie u Adens.

[Tonatne (yHKIMOHAIBHOU IOCIIEAOBATEILHOCTY U (pyHKIMOHANIBHOrO psana. O0nacTh
cxogumocTd psaa. lloroueunas m paBHOMepHas cxoauMmocTb. CBOICTBa paBHOMEPHO
CXOZSIIIUXCS PAJOB.

Crenennble psabl. Teopema AGend. OO0iacTe CXOAUMOCTH U Paguyc CXOJUMOCTHU
CTENEHHOTrO psna. CBONCTBA CTENIEHHBIX PSIOB.

Paner Teiinopa n Maknopena. Pa3znoskeHue OCHOBHBIX 3J€MEHTAapHBIX (YHKIUN B psIbI
Tennopa n MaxknopeHa. [IpunoxeHus CTENEHHbIX PsAIOB.

OcHOBHBIE OHTHS TEOPUHU BEPOSTHOCTEH. COOTHOIICHHS MEXTY COOBITHUSIMU.
Knaccuueckoe onpenenenue BepossTHOCTU. CTaTUCTUYECKOE ONPEEIEHUE BEPOSITHOCTH.
VYcnoBHas BepoATHOCTb. Teopema YMHOXKEHHUs BepoATHOCTed. Teopema clokeHus
BeposiTHOCTe. CBOMCTBa HE3aBUCUMBIX COObITHH. DopMysia HOJHONH BEPOSTHOCTH.
®opmyisl belieca.

HezaBucumble ucnsitanus. @opmyna beprymnu. JlokanbHble MpUOIMXKEHUsS (OPMYIIbI
bepuymm. NHTerpanbnas reopema Jlamiaca.

AKCHOMaTHYECKOE IOCTPOCHHE TEOPHM BEPOSTHOCTEH. HenpephlBHOCTH BEPOATHOCTH.
I'eomeTprueckoe onpeaeneHne BEpOITHOCTH.

[lonsaTue cimydailHOM BeNWUYUHBL. JIUCKPETHBIE M HENPEPBIBHBIE CIIyYallHbIE BEIWYUHBI.
Matematuueckoe OXHMJaHUE, JUCHEpCHUs, CpeJHee KBaJApPaTUYECKOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI.

DyHKIMA pacnpeneNeHns CIy4alHON BEJTUYNHBI, €€ CBOMCTBA.

JIMCKpeTHbIE Cily4yaliHble BEIWYMHBI, UX 3aKOHBI pacnpeaeneHus. ['eomerpuueckoe u
runepreoMeTpuyeckoe pacrpeaeneHus. bunomuansHoe pacnpenenenue. Pacnpenenenue
Ilyaccona.

HenpepsiBHbIE cinydalinble BeIU4MHBL. [[TOTHOCTE BEpOATHOCTH, €€ cBoWcTBa. [Ipumepsl
HENPEPBIBHBIX CIy4YalHBIX BEJINYMH: PABHOMEPHOE U N10KA3aTEIbHOE PACIIPEACICHUS.
HopmanbHoe pacnipenienenne: mIoTHOCTh paclpeiesIeH s, €ro YMUCIOBbIE XapaKTEPUCTUKH.
IIpumenenne HopmasbHOrO pacnpeneneHus. [lpaBuno tpex curM. lleHTpanbHas
npeeabHas TeopemMa.

[Tonsatue o 3akone 6onpmnx uncen. HepaBenctBo YeOrimea. Teopema YeObimeBa u ee
npuMmeHenue. Teopema bepHyu.



B koHI1e M3y4eHHS TUCIUIUTMHBI TTOABOIATCS UTOTH pabOTHI CTYICHTOB HA JICKIIMOHHBIX U
MPAKTUYECKHUX 3aHATUSAX IIyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0aJIOB B TCUCHUE CEMECTpA.

Kpurepun oueHuBanusi 3HAHUI 00y4AIOIIMXCH 0 JUCHUILIIMHE

Dopmuposanue 6ALILHO-PEUMUH2060U OYeHKU pabombl 00YYaAIOUUXCSL

ITocewmenue Pabora Ha
ITocemenne
MPAKTUYCCKHUX | MPAKTUYECCKUX | DK3aMeH
JIEKIUH
3aHATUH 3aHATHIX
Pas0aiuioBka 1o Ix1=1 3 x 1=3
164 o6amna 32 damna
BUZaM paboT 6amioB 6amioB
1 cemecTp _
CyMMapHBIE | 4 6. om 168 Gana 200 Ganon
4 daymoB Max
Makc. 0anI max max max
Ilocemenue PaGora Ha
Ilocemenue
MPAKTHYECKUX | MPAKTUYCCKUX | DK3aMEeH
JIEKIIUH
3aHSATUN 3AHITUIX
PaszbaiuioBka 1o 2x1=2 5x1=5
229 0amoB 64 damna
2 BHJIaM paboT OamioB Bamnos
cemectp | CymMMapHbIi 7 Gamna 236 GamnoB 300 6amioB
2 0ayyI0B max
Makc. bamn Max Max max

Kpumepuu oyenusanusa pabomei o6yyaiowjecocs no umozam I cemecmpa

Baaasl (2 3E)
«3a4TEHO» ooitee 100
«HE 3a4TEHO» 100 u meHee

Kpumepuu oyenusanus pabomol obyuaiouecocs no umozam 2 cemecmpa

Ouenka Baaawl (3 3E)
«OTJINYHO» 271-300
«XOPOIIIO» 211-270

«YZOBIIETBOPUTEIILHO 151-210
«HEYIOBJIETBOPUTEIILHO 150 u meHee

6. MeToauueckune ykazaHus 1Jisi 00y4alOIMUXCsl M0 OCBOCHUIO AU CHUIITHHBI

VYcnemHoe u3ydeHue Kypca TpeOyeT OT oOyyaromuxcsl MOCEIIEeHHs JIEKIUH, aKTHBHOMN
paboThl HA NPAKTHUECKUX 3aHATHUSAX, BBINOJHEHHUS BCeX Y4YeOHBIX 3aJaHMN MpernojaBaTelis,
03HAKOMJIEHHUS C OCHOBHOM U JOIIOJIHUTENIBHOM JINTEPATYPOH.

3anuch JeKHMU — oJHa U3 (OpM aKTHUBHOM CaMOCTOSATENbHOM paboThl OOydaroumuxcs,
TpeOyrolasi HaBbIKOB U YMEHHS KPaTKO, CXeMaTHYHO, TOCJIEJOBATEILHO U JIOTUYHO (PUKCHPOBATH



OCHOBHBIC TIOJIO)KEHUSI, BBIBOJIBI, 0000IIEHUS, (POPMYJINPOBKU. B KOHIIE JEeKIMK TpenoaBaTeib
ocTaBisieT BpeMms (5 MHUHYT) JUIsi TOTO, 4YTOOBI OOydYaromuecs HWMEIHd BO3MOXKHOCTh 3a/1aTh
YTOYHAOIHUE BOIPOCHI 10 HU3y4YaCMOMY MaTcpualy. H3-3a HEAOCTATOYHOI'0O KOJIHMYECTBaA
aAyJUTOPHBIX YacOB HEKOTOPbIE TEMbl HE YAAeTCs OCBETUTh B IIOJHOM O0OBEME, IO03TOMY
MpernoaaBaTellb, M0 CBOEMY YCMOTPEHHIO, HEKOTOPHIE BOIIPOCHI BBIHOCUT HAa CaMOCTOSITCIBLHYIO
paboTy CTYJIEHTOB, PEKOMEHIYS Ty WM UHYIO JIUTepaTypy. Kpome 3TOro, /s JIydnero oCBOCHHUs
Marcepuala U CHUCTCMATHU3aAllUU 3HAHUU 110 JAUCHUIIIINHE, HCO6XOI[I/IMO IIOCTOSIHHO p336I/IpaTB
MaTepHalIbl JEKIMI 110 KOHCIIEKTaM M Y4eOHBbIM TTocoOusiM. B ciryuae HeoOXomuMocTH 00paiaThes
K TIPEIOJIaBaTeII0 33 KOHCYJIbTAIUEH.

[MoaAroToBKa K MPAKTHYECKHUM 3aHATHUSIIM.

[Ipy MOAroTOBKE K NMPAaKTUYECKUM 3aHSATHSIM CTYICHT JOJDKEH M3YYHTh TEOPETHYCCKUI
MaTepuail Mo Teme 3aHsATHsl (KCIOJIb30BaTh KOHCHEKT JICKIUH, U3YYUTh OCHOBHYIO JUTEpaTypy,
03HAKOMUTHCSI C JIOTIOJHUTEIBHOM JINTEPATYPOH, P HEOOXOJMMOCTH JIOTIOJIHUTH KOHCIIEKT, JIeNast
B HEM COOTBETCTBYIOIIME 3allMCU W3 JIMTEPATypHBIX HCTOYHUKOB). B ciiydae 3aTpyaHeHui,
BO3HHUKAIOIIUX TIPU OCBOCHUHM TEOPETUYECKOTO Marepuala, CTYACHTY CielyeT oOpamiaThCs 3a
KOHCYJbTAIle K mpernojaBarento. Mas Ha KOHCyIbTaluio, HEOOXOAMMO XOpOIIO HpPOaAyMarthb
BOIIPOCHI, KOTOPBIE TPEOYIOT Pa3bSICHEHHMSL.

B nauaie IMPAKTUYCCKOI'0 3aHATHUA NPCoJaBaTCib 3HAKOMUT CTYICHTOB C TCMOﬁ, orjamactT
IUIaH TPOBEJCHUS 3aHATHS, BBIAACT 3a/laHus. B TeueHWe OTBEJICHHOTO0 BPEMEHHU Ha BBITIOJHCHUE
paboThI CTYJICHT MOXET OOpPATHTHCS K MPETOJaBATEII0 32 KOHCYJIbTAIIUCH HITH pa3bsiCHEHUSIMU. B
KOHIIC 3aHSATHS IPOBOIUTCS MPHEM BBIMOJIHEHHBIX 33JJaHUN, COOECETOBAHKUE CO CTYICHTOM.

Pe?;y.]'II)TaTI)I BBITTOJIHCHUS MMPAKTUYCCKUX 3I[8,HI/II71 OLCHHUBAIOTCA B 6aJ'IJIaX, B COOTBETCTBUH C
0aJUTbHO-PEUTUHTOBOW CHCTEMOW YHUBEPCUTETA.

Ili1anbl npakTHYECKHUX 3aHATHH (cemecTp 1)
3AHATHE Ne 1.
CpaBHUMOCTB YKcesI 10 MOAYJ/110. OTHOLIEHHE JeJIMMOCTH
JlokazarenbCcTBa CBOMCTB AETMMOCTHU ynced. Pemarores 3agaun. BBoauTcs onpeaeneHue:
[lenbie yncina a u b Ha3BIBAIOTCS CPABHUMBIMHE 110 HATYPAIbHOMY MOAYJIIO m (0003HaueHHe a = b
(mod m)), eciu pa3HOCTh MEXKYy HUMH JISITUTCS Ha M.
DKBUBaAJIEHTHOE omnpenenenue — Llenple uncna a u b Ha3bIBAIOTCS CPAaBHUMBIMH 10 HATYPaTbHOMY
MOJIYJIIO M, €CJIM OCTATKU OT JCJICHUS HA M Y 3TUX YHUCEI PABHBI.
1. Jloxa3aTh, 4TO TaHHBIEC ONPEEICHUS Y KBUBAJICHTHBI.
2. I[OKaSaTI), YTO OTHOICHUEC CPABHUMOCTHU SABJIACTCA OTHOILICHHUEM SKBUBAJICHTHOCTH.
3. IlocTpoiite Bce Kiacchl BBIYETOB MO MOAyJ0 7 u 6. Haiinure cymmy, pasHOCTb, IPOU3BE/ICHUE

KJIacCOB [4] ¥ [S] B COOTBETCTBYIOIIEM MHOMXECTBE.

4. Haitnure HOJl u HOK wwncen 117 u 111999.

5. Jloka3aTh CBOMCTBA:

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

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

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

IlIpocmuie u cocmagnvie yucna. Omuouienue 0eaUMOCHU.

JoxazarenbcTBO cBoMcTB Aenumoct. HOJ[ n HOK.

1. BBIS[CHI/ITI), ABJIACTCA JIM YUCJIO IMTPOCTBIM HUJIM COCTAaBHBIM. Ecan uncno COCTaBHOEC, TO pPa3JIOKUTh

€ro Ha NMPOCThIE MHOXKHUTEIU
a) 6643 6) 1769 B) 997 r) 2520

3AHATHE 2. OnpeaeauTeau 1 00paTHbIe MATPHULbI

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

1. YeMy paBeH onpeaenuTeNnb MaTpuLbl A =



2. BeuucnuTh Npou3Be€HNE U HAUTH ONPEEIUTENb KaKI0M MaTPUIIbl, BXOISIIEH B
MIPOU3BEJCHUE, U PE3yJIbTaTa YMHOKEHUS.

2 1 0 3 4 5 1 0 2 -1 2 1 3 -1
2 0 -4 2 ||-4 -2 -6 2
101141 32 1 0 2 -1||l2 1 3 -1
a)511—110 L3 o 6 -3/l6 3 o -3
1 2 2 1 2 1 3 -1
5 3 1 330 -4 -2 -6 2 -4 -2 -6 2
1 -3 -2||/0 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. Beruncaute onpenenurenb MaTpuLbl
x y 1z x 1 0
10 1 y 0 1
5 1 1 z 1 1
a) 0) (W3) :
Copep:xanue BHeAYAMTOPHOI paGoThI CTY/IeHTA MPH MOATOTOBKE K 3aHATHIO:
1. Haiitu Matpuily oOpaTHYIO K MaTpHIIe, €CIIH OHA CYIIECTBYET:
1 2 1
1 2} (1 ZJ 4 3 _2
o\-1 =3) 52 4) -5 -4 1)
1 111
3 -1 1 3
0111 3 _2 0 2
0011 -3 -2 0 2
) 0 0 01 e) -1 -1 -1 0

3AHATHE 3. PenieHue cucTeM JIMHEHHBIX ypaBHeHUiT MmeToaoM I"aycca
HaiiTu obmiee pemeHue cucteMsl U Kakoe-HUOYIb yacTHOE pemienue. Caenats
MIPOBEPKY.

a)x1—3xp+4x3+2x4=1 0) x1—2x2+ 8x3 +3x4 =1
2x1 +4x2 —3x3+3x4=-1 5x1+ 10x2 +2x3+ 11x4=3
3x1 +X2+2x3—x4=0 9x1 + 2x2 +34x3+23x4 =3
12x1 +4x2 + 7Tx3+2x4=0 7x1+4x2 +26x3+20x4 =4

B) 3x1 + 2Xo + 5x3+ 2x4 + 2x5= 1 ) 4x1 —4x2 + 3x3+ 6x4 + 2x5= 1
2x1+ X2 H4x3+ X4 +xX5= 3 2x%x1 —2Xo +x3+2x4+2x5=1
Xo—2X3+ X4 +Xx5=7 X1 —Xo+Xx3+2x4+3x5=2
2x1+3x2+x3+ 3x4 +3x5=0 X1 —X2 +3x3+7x4+ 11x5=0

@poHTaNbHO U y JOCKU pazoupatorcs 3aaaun 39 (HeuétHbie), 40, 41.
Coaepixanue BHeayIMTOPHO#H padoThl CTYI€HTA NPU MOAT0TOBKE K 3aHATHIO:
Haiitu ¢pyHaMeHTanbHyI0 CUCTEMY pEIIeHU s CUCTEMBI OTHOPOIHBIX TMHEWHBIX YPaBHEHUI

a)3x1+x2+x3—2x4—9x5=0 0)x1 +4x2 +x3+2x4=0
4x1 +x2+2x3—-3x5=0 6x1+X2—2x3—3%x4=0
Ox1+2X2+5x3+2x4+x5 =0 5x1—6x2—4x3—7x4=0
Tx1+8x2+x4=0
B) 2x1 — 12x2 — 5x3 — 8x4 — x5= 0 r) 5x1+3x2 + X3+ 2x4 + 3x5= 0
Ox2 +X3+2x4+3x5=0 7x1+ 5%2 +3x3+4x4+6x5 =0
10x1 + 6x2 — 3x3 + 7xa + 15x5=0 2X1 +2x0+2x3+2x4 +2x5=0




4x1+3x0—x3+3x4+7x5=0 8x1 +4x2 +2x4+3x5=0
1) 3x1 +2X2 + X3 — 6x4 + 2x5= 0 e) 2x1+5x2 +6x3+8x4=0
41+ X0+ X3—12x4 +4x5=0 X1 +2x2+3x3+3x4=0
11x3 +5x2+3x3—-27x4+9x5=0 X1 +3x2+2x3+4x4=0
TX1— 7X2 +2x3—48x4 + 16x5=0 X1+X2+5x3+3x4=0
5x1+4x2 + x3—6%X4 +2x5=0 2x1+ 5x0+4x3+ 7x4=0
2 cemecTp

DJIeMeHThI MaTeMATHYECKOr0 AHAJIU3A

Paznenbr «BBenenue B MareMatuueckuii anamsy «luddepennnanbaoe ucuncienue GyHKIui
OJTHO TIEPEMEHHOI», « MIHTerpanpHoe ucuucienue GyHKIUi 01HONW NEPEMEHHOI» N3ydannuch B
IIEPBOM CEMECTPE B paMKax JUCUMILIMHBI «Hauana MaTeMaTHYeCKOro aHaau3ay.
3AHATHUE Nel. Yucnosbie psabl. CBoicTBa 4YHCIOBBIX psaoB. HeoOxonumblil npu3Hak
cxomumoctu. ['apmonuueckmit psia. [lpusnakm JlamamGepa, Komm, TeopemMa cpaBHEHHS B
npenensHol Gopme. 3HaKoNepeMeHHbIE W 3HAKOUYEPEAYIOUIHecs psAabl. AOCONIOTHAS W yCIOBHAs
cxoaumocTs psija. [pusnak JlelOHMIIa CXOMUMOCTH 3HAKOYEPEaYIOIIErocs psija.
3AHSATHE Ne2. Creniennsie psiabl. Teopema AGens. O61acTb CXOIUMOCTH U PATHYC CXOAUMOCTH
creneHHoro psga. CpoiicTBa crTeneHHbIX pAnoB. Psaawsl Teinmopa u Maknopena. Paznoxxenue
OCHOBHBIX 3JIEMEHTapHbIX (QYHKIUI B psabl Teinopa m Maxknopena. IlpunoixkeHust creneHHbIX
PAIOB.

DJIeMeHThbI TEOPUH BePOSITHOCTEH

3AHSATHE Ne3. OcHOBHBIE MOHSTHSI TEOPUU BepOSITHOCTEH. COOTHOIICHUS MEXIY COOBITHSIMH.
Knaccuueckoe ompeneneHue BepoSTHOCTH. CTaTUCTUYECKOE  ONPEAENIEHUE BEPOSTHOCTH.
['eomeTpuyeckoe ompeneseHue BEpPOSTHOCTHU.YCIIOBHAsE BEPOATHOCTh. TeopemMa YMHOMKEHUS
BeposATHOCTEeH. Teopema cioxeHUs: BeposTHOCcTe. CBolicTBa HE3aBUCHUMBIX CcOObITUN. PopMyia
noiHoi BeposTHocTU. Dopmyiisl berieca. opmyna bepHyinu.
3AHATHUE Ned. [lonsitue ciaydailHOM BenWYMHBL. [IMCKpETHBIE M HEMPEpBIBHBIC CIIy4ailHbIC
BenuuMHbL. CTaTHCTHYECKOe paclipefenenue (AMCKpeTHoe, uHTepBaibHOE). Ilomuron wacror,
rucrorpaMma. MaremaTtudyeckoe OKHMJaHUE, IUCIEPCHs, CpellHee KBaJpaTHUeCKOe OTKIOHEHHE,
MOJ1a, MEINaHa CIIy4aliHON BEJINYUHBI.
3AHATHUE Ne5. ®yHkuMsi pacmpeleneHusl CllydailHOM BEeNIWYUHBI, €€ CBOoilcTBa. J[MCKpeTHbIe
Clly4aliHblE BEJIMYMHBI, MX 3aKOHBI pacupelencHus. HemnpepelBHbIE CilydaliHbIE BEJINYHHBI.
[In0THOCTH BEpOSTHOCTH, €€ cBoWcTBa. [lpuMepbl HENpEpHIBHBIX CIy4YallHBIX BEJIWYUH:
paBHOMEpPHOE WM IIOKaszaTenbHOE pacnpenencHus. HopmainbHoe pacnpeleneHue: IJIOTHOCTD
pacnpenenenus, €ro YHCIOBblE XapaKTepuCTUKU. [IpuMeHeHHe HOPMaJbHOTO pacHpeeleHHUs.
ITpaBuiio Tpex curm.

7. TlepeyeHb OCHOBHOW M /IONOJIHUTEIbHOI y4eOHOIl JuTepaTypbl, UHTepHeT-pecypcos,
HEeOO0XOAUMBIX /1J151 OCBOEHMS IH CHUTTHHBI

OcHoBHasi JInTepaTypa
1.Becenoga, JI. B. Anre6pa u Teopust uucen: yuebnoe nocodue / JI. B. Becenosa, O. E. TuxoHOB ;
KazaHckuil HallMOHANBHBIN HCCIIEIOBATEIbCKUM TEXHOJOTMYEeCKUN YyHuBepcuter. — Kazanb
Kazanckuit HayuHO-HCClieToBaTeNbCKUi TexHonornaeckui yausepcutet (KHUTY), 2014. — 107 c.:
mi. — Pexxum nocryna. — URL: https://biblioclub.ru/index.php?page=book&id=428287 )
2. CmomuH 0. H. Anrebpa u teopust uncen: yue6. mocooue / 0. H. Cmommua. — M. : ®JIMHTA :

Hayxka, 2017. — 464 c. (http://znanium.com/bookread2.php?book=1034573
3. Kynpssues JI. JI. Kpatkuii kypc MaTemarudeckoro ananuza. T.1. JluddepennnansHoe u HHTETpaIbHOE

ncuucienust PyHKIuit ogHoi nepemenHon. Psaapr: Yuebnuk / JI.JI. Kyapsasies. — M.: @usmatnut, 2015.
— 444 c. — ISBN 978-5-9221-1585-8. — URL.:
https://znanium.com/catalog/document?id=293958&showcollections=1



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

4. buprokoBa JLI'., boopun I'.M., MarBees B.U., Teopuss BeposTHOCTEH M MaTeMaTH4ecKas

craTucTuka: YdueOHoe mocobme/ 2-¢ m3m. — M.:. HUI[ UHOPA — M, 2017. — 289 c¢. URL:
http://znanium.com/catalog.php?bookinfo=370899 )

JonotHUTEILHAS JIUTEPaTypa
1. UBanoBa C. A. Jluneitnas anrebpa : ydyeOnoe mocoome / C. A. WBaHoBa, B. A. IlaBckuii ;
KeMepoBckuii rocymapCTBEHHBI YHUBepcUTeT. — 2-¢ u3a. — KemepoBo: Kemeposckuii
rocyJIapcTBeHHbI  yHmBepcuter, 2019. — 125 c¢. : w1, Tabm. —  Pexum
nocryma:: https://biblioclub.ru/index.php?page=book&id=573547
2. Jluneiinas anreOpa. Jluneitneie omepatopsl. KBagpatmunsie ¢opmbl. KommiekcHble uymcna:

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

3. bepman I'.H. COopHUK 3amad 1Mo Kypcy MaTeMaTuieckoro aHanmsa: yaeonoe nocooue/ I'.H. bepman.
— M.: WMzparensctBo "Jlamw", 2020. 492 c¢. - ISBN 978-5-8114-4862-3 URL
https://e.lanbook.com/book/126705

4. benvrko N.B., Mopo3zoBa .M., Kpumranosuu E.A. Teopust BeposSsTHOCTEH, MaTeMaTHYECKas
CTaTUCTHKA, MaTeMaTHYeCKoe NporpamMMupoBaHue: YueOHoe mocobme / M.B. bemsro, N.M.
MopozoBa, E.A. Kpumranmosuu. - M.:HUL[ HMH®PA.- 2016. - 299 c¢. URL:
(http://znanium.com/bookread2.php?book=542521

Hnumepuem-pecypcot
- 5BC ZNANIUM.COM http://znanium.com
- OBbC «YHuBepcuterckas oudianoreka onnaita» http://biblioclub.ru
- DnextponHas 6ubaroreka http:/lib.mexmat.ru/books/75829 (cBoboaHBII T0OCTYII)
- DnekrponHas oudanoreka http://www.razym.ru (cBoOOHBIN TOCTYII)
- http://nsportal.ru/sites/default/files/2012/12/10/tvorcheskiy proekt po_matematike na t
emu.docx.
http://www.mathnet.ru O6repoccuiickuii MaTeMaTHYECKHIA TOPTA



http://znanium.com/catalog.php?bookinfo=370899
https://biblioclub.ru/index.php?page=book&id=573547
https://znanium.com/catalog/product/544419
https://znanium.com/read?id=17915
http://znanium.com/bookread2.php?book=542521
http://znanium.com/
http://biblioclub.ru/
http://lib.mexmat.ru/books/75829
http://www.razym.ru/
http://www.mathnet.ru/
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