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MecTo AMCHHMILVINHBI B CTPYKTYype 00pa3oBaTeIbHOM MPOrpaMMbl

Hucuunnuna «MartemaTuueckue OCHOBbI HH(GOPMAaTUKU» OTHOCUTCS K JAUCHUIUIMHAM
obs3atenpHol yactu bnoka 1. Juctummuasl (Moxynu) IIpenMeTHO-METOAMYECKOTO MOAYJSA TI0
npodpuinro «MubopmaTrka» ydeOHOTO IJJaHA OCHOBHOW MPOQECCHOHAIBHOM 00pa30oBaTEIbHOM
IpOrpaMMbl BBICHIETO 0Opa3oBaHMsA — IPOTrpaMMbl OakaiaBpuaTa IO HAlpaBJICHUIO MOATOTOBKU
44.03.01 TIlemarornueckoe o0Opa3oBaHHE, HaNpaBIECHHOCTh (MpoduiaL) 00pa3oBaTEIHLHOM
nporpammsl « MHpOpMaTHKay, 3a04HOM HOPMBI 00yUCHHS.

JucuunimHa onupaercss Ha pe3yJbTaThl 00yueHusi, CQOPMUPOBAHHBIE B paMKaxX IIKOJIbHOTO
Kypca MaTeMaTHKH.

Pe3ynbpTaThl M3ydeHHS UCHUIUIMHBI SIBJISIFOTCS OCHOBOM ISl W3yY€HHUs ITUCLUILUIMH U
OPOXOXKICHUA TMpakTuK: JluckperHele Moxaenn B HHPOpMatuke, Teopus anropuTMos,
Teopetnueckue ocHOBbI HMH(MOpMaTHKH, OCHOBBI MCKYCCTBEHHOI'O HWHTEIIEKTa, [IpakTHKym Mo
peuieHuto TMpeAMEeTHBIX 3anad, WHdpopMannonHas 0€30MacHOCTh W 3amuTa  HHGOpMaIuy,
DneMeHThl KOMITbIOTepHOU anredpbl, HayuHo-uccnenoBarensckas padota, [loarorosku x cnade u
claya TOCYJIapCTBEHHOI'O HK3aMEHa, BbIlojHEeHHe M 3aliuTa BBITYCKHON KBalu(UKALlMOHHON
paboTHI.

1. Ilepeyenr mjaHupyembIX pe3yJbTaTOB  0O0y4eHusi (o0pa3oBaTebHBIX
pe3yJbTaTOB) IO JUCHHUIINHE
Leab0 OCBOEHHA  OUCLHUIUIMHBI  SIBJISIETCS  MOATOTOBKA  yuuTens K  Oyaymiel

npoeCCHOHATBHON AEATeNbHOCTU: (DOPMUPOBAHHE CIIOCOOHOCTH K MpEenojaBaHUI0 Y4eOHOIro
npeaMmera nH(GOPMATHKA, KaK B OOBIYHBIX O0IIE00pa3oBaTENbHBIX KiIaccaX, TaKk M B Kiaccax C
yIi1yOJIeHHBIM U3YUYEHHUEM JUCLUILIMH €CTECTBEHHO-MaTeMaTHUECKOro LIUKJIA.

3agaveli OCBOEHMS  JUCLUIUIMHBI  SIBISETCS  3aKpelIeHME yMEHMH  IPOBOJAUTH
MaTeMaTHYecKue MpeoOpa3oBaHMsl BbIpAXKEHUH, OTpabOTKa MOHATHMHOIO ammapaTa MaTeMAaTHKH,
Heo0XouMoro B UH(pOpPMATHKe, TEXHUKU MPOBEACHNUS MaTEMAaTUYECKUX PacyeToB, popMUpOBaHUE
Y 3aKpEIUICHHE YMEHHUs PEIaTh 3aJa4X TOBBIIIEHHON CI0KHOCTH IIKOJIBHOTIO Kypca.

B pesynbTare OCBOEHHs IpPOrpamMMbl OOYYAIOIIUICS JOJKEH OBJAAETh CIEAYIOUIMMU
pe3yabTaTaMu 00ydeHus (B TabJIMIEe MPEICTaBIEHO COOTHECEHHE 00pa30BaTENbHbBIX PE3yIbTaTOB
06y‘~IeHI/I5[ Mo JUCHUIITIMHE C UHAUKATOpaMU NOCTHUKCHUSA KOMHCTCHHI/Iﬁ)Z

Kommnerenius u OO6pazoBaTenbHBIC PE3YIbTATHI TUCIUATLTUHBI
WHJIUKATOPHI €€ (aTamnbl popMUpPOBAHUS AUCHUTUINHBI)
IOOCTHI)KECHUS B 3HaeT yMeeT Brnageer
JUCLHUIIIIMHE
[TK-1. Ciocoben OP-1. 3naer ponb u OP-3 ymeer OP-4 naneer
OCBauBaTh U MECTO MaTeMaTHKU B OCYIIECTBIISTH OTOOD JEeCTBUEM
WCIIOJTh30BATh oOrmieit kapTuHe y4eOHOTO COIep)KaHusl | TIPOSKTUPOBAHUS
TEOPETUUECKHE HAYYHOT'O 3HAHUS; JUISL €T0 peaii3allii B | pa3iIHbIX (popm
3HAHUSA U OP-2. 3naer pa3IMUHBIX popmax yueOHbIX 3aHATHH,
MpaKTUYECKHE CTPYKTYpY, COCTaB U 0o0yJeHus B OP-5 Bnazieer
YMEHUS U HaBBIKH B TV TAKTHYECKHE COOTBETCTBHUHU C HaBBIKOM TIPUMEHEHHUSI
MpeAMETHOU €IMHUILIBI COJICP)KAHUS | COBPEMEHHBIMU Pa3IM4YHBbIX METOOB,
obnacTu npu MIKOJIBHOTO Kypca TpeOOBAHUSMU K MIPUEMOB M TEXHOJIOTHIT
pelIeHNn MaTEMaTHKH. 00pa3oBaHUIO. B 00yUYeHUH
PO eCCHOHATBHBIX MaTeMaTHKe.
3a/1au.
[IK-1.1. 3naer
CTPYKTYpY, COCTaB U
TUAAKTHYECKHE
€IUHULIBI
MPEIMETHOU
obnactu
(mperoaBaeMoro




npeaMeTa).

[IK-1.2. Ymeer
OCYHIECTBIISATH OTOOP
y4eOHOT0
COJepKAHUSA IJISl €TO
peanu3aiuy B
pa3InYHbBIX opmax
00y4eHus B
COOTBETCTBHUHU C

TpeOOBaHUSAMHU
PI'oC 00.

2. O0beM IMCHUILVIMHBI B 324eTHBIX ¢JIMHULAX ¢ YKA3aHHEM KOJHMYeCTBA aKaJleMHYeCKHX
YacoB, BbIIEJICHHBIX HA KOHTAKTHYI0 pa0doTy o0ydarommxcsi ¢ npenojaasarejieM (0 BHAaAM
Y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO padoTy 00y4arommuxcs
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3. Conpep:kaHue AUCHHUILUIMHBI, CTPYKTYPHMPOBaHHOEe MO TeMaM (pa3aejaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMHUYeCKMX YaCOB U BHI0B Y4eOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOAUYUECHEA AKAOEMUYECKUX YaACO8 U
6U008 yUeOHBIX 3aHAMUIL

KonunuaectBo yacoB no ¢popmam opranuszariu
o0Oy4deHus
HanmeHoBaHUe pasziena 1 TeM Jlekumon | Ilpaktuuec | Jlaboparo | CamocrosT
HbIE KHe pHBIE eJbHas
3aHATHA 3aHATHSA 3aHATUA pabota
1 cemectp

Anrebpa 1 3 - 28
DJeMEeHTHl TEOPUH YnCell 1 3 - 28
Hroro no 1 cemectpy 2 6 - 58




2 cemecTp
DJieMeHThl MaTeMAaTHYeCKOr0 aHAIU3a 2 4 - 13
DJIeMeHTbI TEOPUH BEPOATHOCTEMH 2 6 - 20
Hroro no 2 cemectpy 4 10 - 33
Bcero no pucuumiinze: 6 16 - 143

3.2. Kpamkoe onucanue cooepicanus mem (pazoenoe) OUcCyuniuHbl

Kparkoe cogep:xanue Kypca
1 cemecTp
Auaredpa. Bextopnasle npoctpancTtsa. Marpuiisl. CUCTEMBI TMHEWHBIX YPaBHEHU.
JInneliHbIE ONIEpaTOpPHI.
JJieMeHThI TeopuH Yucesl. [Ipocteie uncina. I'enepanuus npocteix uncen. Pasnoxenue uncen
Ha MpocThle MHOXKUTENU. Hanbonbmuii o0uuii qenurens 1 HauMeHbliee od1ee kpatHoe. Mx
nouck. CpaBHEHHE IO MOAYIIIO.

2 cemecTp
DJIeMEeHThI MaTeMaTH4YecKoro anaausa. JuddepennmansHoe ucuucienre QyHKIUA 01HON
nepeMmeHHol. HTerpanbHoe ucurciaenue GpyHkuuid onHoi nepemenHoi. IlocnenoBarenbHocTi
U pAIbL.
DJleMeHThI TeopuH BeposiTHOcTel. CitydaiiHble cOOBITUS U UX BeposaTHOCTU. CiyuaiiHble
BEJIMYMHBI, X YUCIIOBBIE XapakTepuCTUKU. CiydaiiHble MOTOKHU. Cily4aliHbIE TPOLIECCHI.
3aKOoH OOJIBIIMX YUCEIL.

3. Hepeqeﬂb y‘leﬁHO-MeTOJII/l‘leCKOFO o0ecmeyeHUss JJA CAMOCTOSTEJIbHOM paﬁoTbI
oﬁyqamumxcﬂ Mo AMCHMIIJINHE

CamocrodarenbHas paboTa CTYAEHTOB sBJIseTCs 0co0Oi (GopMoil opraHmzanuu yueOHOTo
nporecca, MpeACTaBIAONIas CcOoO0OH IUIAHUPYEMYHO, IO3HABAaTEIbHO, OPraHMU3ALUOHHO U
METOJAWYECKH HANPABIIAEMYIO JEATEIbHOCTb CTYAEHTOB, OPHUEHTUPOBAHHYK) Ha JOCTUIKCHHE
KOHKPETHOIO  pe3yjbTaTa, OCYLIECTBISEMYyI0 0e3 mIpsAMOM  MOMOIIM  INPEernoAaBaTelis.
CamocrosTenbHas paboTa CTYJEHTOB SIBISIETCS COCTAaBHOW 4acTbio y4eOHOW pabOThl M HMEeT
LEeNbI0 3aKpeIUIeHHe U YIUIyOJieHHue TOJy4YeHHBIX 3HAHUM M HaBBIKOB, MOUCK U IMPHOOpETEHHE
HOBBIX 3HaHMH, a TAaK)Ke BBHIIIOJHEHNUE YUEOHBIX 3a/laHUH, TOATOTOBKY K MPEJACTOSIINM 3aHATUSAM U
sKk3aMeHy. OHa npenycMaTpUBaeT, Kak IpPaBUiO, pa3paboTKy pedepaToB, HaKMCaHHE OKJIAJOB,
BBITIOJIHEHHE TBOPYECKUX, MHIMBHUAYaTbHBIX 33aaHUN B COOTBETCTBUHU C Yy4eOHOH Iporpammoin
(TeMaTU4YeCKUM IUTAHOM H3YYeHMsI AUCUUIUIMHBI). TemMa [Uisi TaKoro BBICTYIUIEHHUSI MOXET ObITh
Ipe/UIo’KeHa TpernojaBaTeseM Wid u30paHa caMUM CTYIEHTOM, HO MaTepuall BBICTYIUIEHUS He
JIOJIKEeH JTyOIupoBaTh JEKIUOHHBIN MaTtepuai. PedepatuBHbIil MaTepua CIIy>KUT JOTIOJTHUTEIHLHON
uHpopmanueit Uit paboThl Ha MPAaKTUYECKUX 3aHATHAX. OCHOBHAs IENIb JaHHOTO BHIAa pabOThI
COCTOHUT B 00YYEHHMH CTYJEHTOB METO/aM CAMOCTOSITEIbHOM paboThl ¢ yueOHBIM MaTepHranoM. J{is
MOJTHOTHl YCBOGHHMSI TEM, BBIHECEHHBIX B TpaKTHYECKHWEe 3aHATHs, TpeOyercs pabora cC
nepBorcrouHukamu. Kypc mnpemycMaTpuBaeT — caMOCTOATENbHYHO paboOTy CTYIEHTOB  CO
creuuanbHOM  JuTeparypoil. Cremyer OTMETHTb, YTO CaMOCTOsITeNIbHas paboTa CTYIEHTOB
pe3yJIbTaTUBHA JIMIIb TOTJAa, KOTJa OHA BBIINOJHAETCS CUCTEMATHYECKH, IUIAHOMEPHO U
L[EJICHAIIPABJICHHO.

3amaHusl ISl CAaMOCTOSITENIbHON paboThl MPEeAyCMaTPUBAIOT UCIOIb30BAHUE HEOOXOANMBIX
TEPMUHOB U TMOHATUH MO mpobiematuke Kypca. OHM HaleIMBAIOT Ha MPAKTUYECKYIO paboTy 1O



NPUMEHEHHUIO M3Y4aeMOro MarepHaia, MOUCK OHOIMorpaguueckoro marepuana M 3JIEKTPOHHBIX
MCTOYHHUKOB MH(POPMAINH, WUTIOCTPATUBHBIX MAaTEpUANIOB. 3a/aHMs IO CaMOCTOSTEIbHOM padoTte
JIAI0TCS 110 TEMaM, KOTOpbIe TPEOYIOT HOMOJIIHUTENBHON IPOPAOOTKH.

OOmuit 00BEM CaMOCTOSTENbHOW pabOThl CTYJAGHTOB 10 JAWCIHUIUIMHE BKIIOYACT
ayJUTOPHYIO M BHEAYJUTOPHYIO CAMOCTOSTEIBHYIO padOTy CTYACHTOB B TEUEHUE CEMECTpA.

AynuropHas caMOCTOATENbHAas padoTa OCyIIECTBIAETCS B ()OPME BBIIOIHEHHS TECTOBBIX
3aJaHuii, Keiic-3aJa4, MHChMEHHBIX MPOBEPOUYHBIX pabOoT MO JUCHUIUIMHE. AyIUTOpHAs
caMmocTosTeNbHas paboTa obecredyeHa 0a30if TECTOBBIX MaTepHaloB, Keic-3amad 1Mo pasaenam
JMCIIUTIIMHBL.

BHaeayanTopHas camocTosiTenbHas paboTa OCyIIecTBIseTCs B (hopmax:

- IOJITOTOBKH K YCTHBIM JOKJIaJaM (ITOAroToBKa pedeparos);

- peleHue 3a7a4 (JOMaIHUX 3a/IaHH) TI0 U3y4aeMbIM TEMaM;

- BBIITOJTHEHHUE I'PYIIIOBBIX HHTEPAKTUBHBIX 33JaHUI.

OC-1. KourpoabHas padora Ne 1
[IpumepHBIif BapuaHT KOHTPOJIbHOU paboThl Ne 1
Jluneiinas aareopa
X1 — X3 +3x3 =0,
—2x1 + x5 + x3 + x4 = =8,

1) Pemnth cucreMy NTMHENHBIX YpaBHEHUI
3x1 + ZXZ - 4‘X3 + ZX4 = 18,
2x, + x5 — x5 + x4 = 10.
X1 + 3x2 - 2x3 = 3,
2) Pemnth cucreMy NMHENHBIX ypaBHEeHMI no npaBuiy Kpamepa 2x; +x; —3x3 = 2,
2x1 +4x, —4x3 =1,
3) Haiitu (QyHmaMeHTaNbHYI0 CHCTEMY pEIICHHH OJHOPOJHON CHCTEMBI JMHEWHBIX

2x1 —_ 3X2 + 4‘X3 - X4_ = 1,
2x1 —_ 3x2 + ZX3 + 3X4 = 2,

YpaBHEHUU
le - 3x2 + 2x3 — 11X4 = —4,

3 -1 2 1 2 1\/7 5 1
4) Brerauciouts | 4 o 3]+(1 =2 4])l5 3 -1
-2 5 1 3 =5 3/\M1 2 3

21 1 1

5) Haiitu oGpatHyto MaTpuily ans marpuusl C = 8 (1) % i

0 0 0 1

1 2 3 4

6) Beruucnuts onpenenurens MaTpunbl A = _11 02 (?; 44

-1 -2 -3 0

7) Haiitu pasmepHocTs M 6a3uc JTUHEHHOTrO MOJNPOCTPAHCTBA, SBIAIOLIETOCS JHMHEHHON

000JI0YKOM CHCTEMBI BEKTOPOB:

a; =(0,1,2,0),a, = (1,1,2,1),a; = (1,2,3,1),a, = (1,0,1,1)
8) Haittu maTpuily auHeiHOTO oreparopa A(xX1, X2, X3) =(X1 + 2X2 + 3X3, X1 - X2, X1 - X2 - X3)
B Oazuce {(1, 0, 0), (0, 1, 0), (0, 0, 1)}.

OC-2. KonrpoabHas pabdora Ne 2
DJIeMEeHTBI TEOPUH YHCe

1) [Tpu momomm anroputMa EBKIMAa HAWTH HaWOONBIIMI OOLIMI [EMUTENh YUCEN U
BBIPA3UTh €r0 B BUJIE JIMHCHHON KOMOMHAIIMH JaHHBIX uyncen a=342, b = 210.

2) Haiitu HOJl u HOK uucen, ucnonb3ys kaHoHHYeCKoe npeacTaBienne a=342, b = 210.
3) Haiitn HammeHbiiee 10 aOCONMIOTHON BETWYMHE YHCIIO, CPAaBHUMOE C YHCIOM

N=341-427-126+562-721 mo moxyto 43.
4) Haiiti octaTok oT neneHus uucna a = 579 + 1179 gkam = 13.



5) PemuTe nuneiiHoe cpaBHeHHE 2x = 5(mod 7).
x = 3(mod5)

6 Pe ¢ i {
) HIHTD CHETEMY CPABHCHIIY = 4(mod7)

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

OC-3. KourpoJbHas padora Ne 3

DJIeMeHThl MATEMAaTHYECKOr0 aHAIN3A
(mpuMepHbIe 321aHUS)
1) Haiitu npeaens! GyHKIMNI:

_ 2x®-5x+3 _ 5x*—x+6 2-3x)"
lim — > lim ——— |
1.00°3xY =2x% +2x . g xow2x* —2x+2. 3 xo=\5-3X) .
3 ’ 2 3x
. X" -8 . XT+3x+2 i 2X° —x+1
lim im — m) —————-
4. ¥>2/2X =X - 5. x—-1 X3 —3x—2. 6. 7" 2x°+1
i COS X — COS 2X im V2x+15-5 im In(1+ xe*)
im — Y —
7. x>0  Xxsin3x - g x5 3—Vx+4 .9 x>01-41+3x
HccnenoBaTh QyHKIMIO Ha HEMIPEPHIBHOCTD U TIOCTPOUTH €€ rpaduK:
-X, x<0
f(x) = x3, 0<x<2
X+4, x>2
&
2) Haiitu npou3BogHbIE dX jaHHBIX byHKIHMI:
) Y
a) Y:(etgx +5)3. 6) V= In(sin(5x2 +7x+1)), B Y= (x3 +3x+1)x - v arctg X X+ y.

x+1

y=—_ 525 &
3) Haiitu: a) dy , €CIH x”+3x+1; 6)3nauenne 325 , NCTIOJIb3Ys MOHATHE MU depeHnana
byHKIMN.
4) BprauciauTh npeaesnsl, UCHob3ys npasuio Jlonurans:
: In(1+ xe*
lim ( )

. - _ /
lim 19X =X lim (x+2x)1 X x>0 In(x+\/1+ xzj
B) .

a) x—0 X —Sin X, ©) X

3

5) Haiin Bropoii mudydepenmman dpyrximan Y — Incosx

6) BbruncnuTh MUHTErpasbl:

3 2
d x dx x+6 x°—8
I i . j 5 1 J.xzezxdx_ _[—2 dx- j T dxl
1.95x-8: 2 Jx"+1: 3 - 4,9 x"+6x+10 - 5 Jx7—4x

dx

x>dx
6. J. ’(1_)62)5 . -.‘1+\/; - J.tg4xdx. o

OC-4. KonrpoabHas padota Ne 4

9 Jxdx
10. 4V -1

sin x cos? xdx

O‘—.l\)|§



DJIeMeHThI TeOPUH BePOATHOCTEH
1.B smmke comepkutest 10 netaneit, u3 Kotopbix 4 okparieHbl. COOPIIMK HAayady B3sUT 3 JACTaIIH.
HaiinuTe BeposITHOCTB TOTO, UTO XOTsI ObI OJJHA U3 B3SATHIX JIETAJICH OKpallIeHa.
2. YCTpOMCTBO COCTOUT U3 TPEX HE3aBUCHUMO pabOTaroIIMX 3JeMEHTOB. BeposTHOCTh 6e30TKa3HOM
paboThl B T€UEHHE yaca nepBoro anemeHTa pasua 0,95, sroporo — 0,98, tperbero — 0,9. Halinure
BEPOATHOCTH TOTO, UTO B T€UEHHE Yaca Oy/ieT paboTaTh XOTs Obl OJIUH DJIEMEHT.
3. B mepBoii ypue 5 Oenbix u 10 yepHBIX mapoB, BO BTOPOH — 3 OenbIX U 7 4epHBIX mapoB. M3
BTOPOIl YpHBI B MEPBYIO MEPETOKUIN OJUH IIap, a 3aTeM M3 NEPBON ypHBI BBIHYJIU HayTaj OJUH
nrap. Onpenenure BEpOsSTHOCTb TOTO, YTO BBIHYTHIN 11ap — OeJbIi.
4. ITo omHOMY M TOMY K€ MapLIPyTy COBEpILAIOT IOJIET TPU camoJiiera. Jlig KaXJ10ro caMmosiera
BEPOATHOCTh MPHUOBITH B a’poropT mno pacnucanuio paBHa 0,8. CocraBbTe psin pacnpeiesieHus
qrclia CaMOJIETOB, MPUOBIBIINX B a’dponopt no pacnucanuto. Haiigure M(X), D(X), . TToctpoiite
MHOTOYT'OJIbHUK pacrpeieeHusI.
5. Bpocaetcs urpanbHasi KOCTh JI0 IEPBOTO BIMAACHUS NATH 04YKOB. COCTaBUTH Psiji pacipeiesieHus
yricna 6pockoB. CKOIBKO pa3 B CPEAHEM MPHUAETCA OpocaTh UTPATBHYIO KOCTH?

OC-5 Tect
[IpuMepHBIe BOITPOCHI

1. Eciiu cuMBOJIOM 1 0003HaUYeHa MHMMAs €IMHUIA (4UCII0, KBaapaT KoToporo pased —1). Torga i8

2. Bropoii nuddepennnan pyukiun y=InX pases. ..

ﬂ/l}l CAMOCMOAMENbHOU NOOZOMOBKU K 3AHAMUAM HO 0ucuunﬂunepel<omem)yemc;l
ucnosib3zoeambob ytteﬁuo-memoduuecxue mamepuaiibl:

1. Uepearenko O.U., Panee C.M., I'myxosa H.B., KyBmmnoBa A.H. OcHoBbI
BhICIIEH anreOprl. YueOHoe nmocodue. — YibsiHoBck, ®I'BOY BO, 2020. — 60 c.

2. I'myxoBa H.B., YUepeBarenko O.W. Jluneitnass anreOpa. YueOHOoe mocoOue. —
Viesaaosck, PI'bOY BO, 2019. — 40 c.
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6. Konomnera WM.B., Cubupera A.P. HccrnemoBanue QyHKINNA: METOIUYECKHE
yKa3zaHus. — 2e usg. ucnp. —YapsgHoBck: Yal'TVY, 2013. —32 ¢. — 2017 [DneKTpOHHBIH].

7. Konomnesa N.B., Cubupesa A.P. Ilpenenst m HempepblBHOCTh: MeToauueckue
ykazaHus. - YibssHoBCK: YAl TV, 2004. - 34 c¢. — 2017 [DnekTpOHHBIH .

8. Marematnueckuii aHanu3. BBenaeHue B aHanm3: y4eOHO-METOAMYECKOE IMOcCoOMe

JUIsE CTyACHTOB HampaBieHusi noarotoBku 44.03.05 «Ilemarormdeckoe oOpa3zoBaHUE»,
npodumn «Marematuka. Undpopmaruka», «Maremaruka. IHOCTpaHHBIHN A3b1K», «DuU3HKa.
Marematuka» u 44.03.01 «Ilemarornyeckoe obOpazoBaHue» npoduiab «MaTemMaTukay.
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nMm. U.H. Ynesauosa, 2017. — 49 c.

9. Pacnyteko T.b., Cubupesa A.P. luddepennmansuoe ncuncienue GyHKIU oqHON
nepemennoil. Ynl'TY, Yaeanosck, 2001. =36 c. — 2017 [DnekTpOHHBIH].

10. CubupeBa A.P., Pacnmyteko T.b. Meroasl MHTErpUpOBaHHUS. METOAMYECKUE YKa3aHUS s
CaMOCTOSITeNIbHON paboThl cTyAeHTOB. U3, 2-e. — YibanoBek: Yl TY, 2005.-40c. — 2017
[DNEeKTPOHHBIN .

11. Bnanosa E.B. Teopus BeposiTHOCTEH U MaTeMaTtuyeckas cratuctuka [Texcr]: / E.B. Bnagosa /
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12. Bnanosa E.B. Teopust BeposTHOCTEH W MaTemMaTndeckas CTaTUCTHKA // Y4ueOHO-METOIU4ecKoe
nocobue it 6akanaBpoB. — YibssHOBCK: Yl TIY um. M.H. YaesanoBa, 2017. — 56 c.

5. IlIpumepHbIe OLleHOYHbIEe MaTePHAJIbI VISl POBEAeHHUS TEKYIIero KOHTPOJIsI ycleBaeMoCTH
U MPOMEKYTOYHOI aTTecTalMu 00y4aloIuXcsl M0 JMCHUIIHHE

Opranunsanus ¥ NpoBeJeHHe aTTeCTALMHU CTYAeHTa

®I'OC BO  opueHTHpOBaHBl NPEUMYLIECTBEHHO HE Ha COOOIIEHHE OOydaromeMycs
KOMIUIEKCA TEOPETHMYECKUX 3HAaHMM, HO Ha BbIpaObOTKY Yy OakajaBpa KOMIETEHIMH —
JMHAMUYECKOro Habopa 3HaHWN, YMEHMI, HAaBBIKOB M JIMYHOCTHBIX KAueCTB, KOTOPBIC MO3BOJIAT
BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBhIHKE TpyJa U YCIEUIHO NpOo(ecCHOHAIBHO
pean30BbIBATHCA.

B mponecce onenku GakanaBpoB HEOOXOIUMO HCHOIB3YIOTCA KaK TPAaJULMOHHBIC, TaK U
WHHOBAIIMOHHBIE THITBI, BUABI 1 (hOpMBI KOHTPOJISL. [Ipy 3TOM MOCTENEHHO TPaIUIIOHHBIE CPEICTBA
COBEpPUICHCTBYIOTCA B pycClle KOMIIETEHTHOCTHOTO IIOAXOJa, a WHHOBALIMOHHBIE CPENCTBA
aJJalTUPOBAHbI JUIsl IOBCEMECTHOTO IPUMEHEHUS B POCCUUCKOM By30BCKOM ITPAKTHKE.

Ileqb mnpoBegeHHMs aTTeCTAMM — IIPOBEPKAa OCBOEHHMS OOpa30BaTENbHOM HpPOTrpaMMbI
JTUCHUATUTMHBI-IPAKTUKyMa Yepe3 COPMHUPOBAHHOCTh 00Pa30BaTEbHBIX PE3yIbTATOB.

IIpomexyTo4YHAsi aTTeCTAlMA OCYLIECTBIIAETCS B KOHLIE CEMECTPA U 3aBEpLIAcT U3y4YECHUE
JVCHUTUTMHBL, TIOMOTAeT OIEHUTh KPYIHBIE COBOKYIHOCTH 3HAHUM M yMEHHH, (HOpMHUpOBaHHE
OIPECICHHBIX KOMIIETCHIIUH.

OnEeHOYHBIMU ~ CPEJICTBAMHU TEKYIIEro OLICHUBAHUS SBISAIOTCS: JOKJIal, TECThl IO
TCOPCTUUCCKHUM BOIIpOCAM JUCHUIIIMHBI, 3alUTa MPAKTHYICCKUX pa60T n T.II. KOHTpOJ'II) YCBOCHUA
MaTepuana BeIeTCS PEeryjasipHO B TEUEHHE BCETr0 CEMEeCTpa Ha MPAKTUYECKUX (CEMHHApPCKHX,
1a00pPaTOPHBIX ) 3aHATHUSX.

Ne CPEJACTBA OLIEHUBAHUAA,
n/n UCIIOJIB3YEMBIE [UIS TEKYIIETO OLICHUBAHUS
nokasaresisi QopMUpPOBaHUSI KOMIIETEHLIUU

OO6pazoBaTenbHBIC
pe3yNbTaThl JUCIUILTUHBI

OueHouHble CPeACTBA A TeKyIe
aTTecTalUH

OP-1. 3naer posb 1 MECTO
MaTeMaTHKU B OOIIIEH KapTHHE

OC-1 KontponpHas pa6ora Ne 1 (siuneiiHas
anre0pa)

OC-2 KontponpHas padora Ne 2

OC-3 Konrponbnas padora Ne 3

OC-4 KontponpHas pabota Ne 4

OC-5 Tecr

O1neHoYHbIe CPeACTBA I MPOMEKYTOUHOI
aTTecTaluu
(Ix3ameHn)
OC-6. 3auer B hopMe yCTHOTO coOeCeTOBaHUS
OC-7 Dx3ameH B popMe YCTHOTO
cobecenoBaHus

HAyYHOT'O 3HAHUS,
OP-2. 3naer CTpPyKTypy, COCTaB |
JMTAKTUYECKUE SIMHUIIBI COCPIKAHMUS
HIKOJILHOTO Kypca MaTeMaTHKH.

OP-3 ymeer ocCymeCTBISATE OTOOP
y4eOHOTO  COZIep)KaHUSI Uil €ro
peamuzalii B pa3NUuHBIX (opmax
OOy4eHHSI B  COOTBETCTBHH  C
COBPEMEHHBIMU  TpeOOBaHHUSMH K
00pa3zoBaHUIO.

OP-4 Bnaneer neiictBuem
MIPOEKTHUPOBAHUS PA3TMYHBIX (hopM
y4eOHBIX 3aHSTHI,

OP-5 Biageer HaBHIKOM MPUMEHECHUS
Pa3NYHBIX METOJIOB, TPUEMOB U
TEXHOJIOTUH B O0yUYEHUU MaTeMaTHKe.




Onucanue OLEHOYHBIX CPEIACTB M  HEOOXOAMMOro OO0OpYAOBaHHUS (JEMOHCTPAIIMOHHOTO
MaTepuana), a TaK >Ke TMpPOLeAypbl W KpUTEPUH OLIEHWBAHUS WHIUKATOPOB JOCTHKEHUS
KOMIIETEHIIMI Ha pa3IMYHBIX 3Tanax ux (OPMHPOBAHUS B MPOILECCE OCBOCHHS 00pa30oBaTEIbHOM
porpammsl npeacTtaBieHbl B @OHAE OLIEHOYHBIX CPEJICTB ISl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
Y IIPOMEXXYTOYHOM aTTECTALUU IO JUCIUILINHE.

Mamepuanst, ucnoibzyemole 01 MeKyuiezo KOHMPOs yCnesaemocmu
odyuarowuxca no OucyunIuHe
Marepuainsl 1Jisi OpraHu3aluy TEKYIEeH aTTeCTalluu IPEACTABICHBI B 1.4 POTPaMMBI.

Mamepuanwi, ucnonv3yemoie 0711 RPOMEHCYNMOYHO20 KOHMPOJIA YCNECAEMOCHIU
o00yuarowuxca no OucCyunIuUHe
OC-6. IlpumepHbIii NepeyeHb BONMPOCOB K 3a4eTy
1 cemectp

1. Onepauuu Hax MHOXECTBAMH, UX CBOMCTBA

2. OrobOpaxenne MHOxecTB. CBoiicTBa oToOpaxkeHuid. Kommosunus oToOpaxeHuid,
o0OpaTHOEe 0TOOpakKEeHHUE.

3. Anrebpaunueckas Qgopma KoMmIiuleKkcHOro uyuciaa. ConpsikKeHHOE KOMIUIEKCHOE YHCIIO.
ITose KOMIUIEKCHBIX YU CE

4. Teomerpuueckoe MNpeICTaBIEHUE KOMIUIEKCHBIX uHced. TpuroHomerpuueckas ¢opma
KOMIUIEKCHOrO uucia. JIeHCTBUS ¢ KOMIUIEKCHBIMM 4YHCIaMH, 3allMCaHHBIMU B
TPUTOHOMETPHUUECKON (hopMme.

5. Cucrtembl JIHMHEWHBIX ypaBHeHUH. COBMECTHbIE M HECOBMECTHbI, OJHOPOJHBIE U
HEOJHOPOJHBIE CUCTEMBl JIMHEHHBIX ypaBHEHUU. PeleHue CUCTEMBl JUHEHHBIX
YpaBHEHUI METOJIOM IOCJIEI0BATENbHOTO UCKIIOUEHHUSI IEPEMEHHBIX.

6. Cucremsl BeKTOpOB. JIMHEHHO 3aBUCHUMbIE U JTUHEHHO HE3aBHCHUMBIE CUCTEMbI BEKTOPOB.

CaoiicTBa cucteM. basuc u panr cuctemMsl BEKTOPOB.

Martpuusl. Onepauyuu Hag Marpuiamu. CBOMCTBa onepanui.

Panr marpunel. O6patHas marpuna. CriocoObl BEIYUCIIEHUS 00paTHON MaTpPUIIBI.

Omnpenenurens matpulipl. CBONCTBA ONPEAETUTENS.

10. Beruucnienne OmpenenuTeNss METOAOM  PA3JIOKEHHS TI0 CTPOKE WM  CTOJOIY.
Brruucnenue 3neMeHTOB 0OpaTHON MaTpHIIbI.

11. Pemienne cucrembl JHMHEWHBIX YypaBHeHul 1o mnpaBuiny Kpamepa. Kpurepuit
COBMECTHOCTH CUCTEMBI IMHENHBIX YPABHEHUMN.

12. KoneuyHOMepHBIE BEKTOpHBIE MTpocTpaHcTBa. [Ipumepsl. Pasnokenune BexTopa mo 6asmucy.
basuc u pazMepHOCTh BEKTOPHOTO POCTPAHCTBA.

13. IloanpoctpancTBo. Kpurepwuii moampocTpaHcTBa, IPAMEPHI.

14. ®ynnameHTanbHas CUCTEMA PEIISHUH OJHOPOAHOM CUCTEMbI TMHEWHBIX YPaBHEHUH.

15. JIuneitnble onepatopsl. MaTpuiia JuHEHHOTO onepaTopa.

16. CobOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JINHEHHOT O onepaTopa.

17. MHuorousneHs! oT 0HOHN nepemeHHON. CTerneHb MHOTOUWIEHA U €€ CBOMCTBA.

18. Jlenenne mHorouseHoB ¢ ocratkoM. Cxema ['opuepa. HO/] MHOTOUIEHOB.

19. Teopema be3y. Kopuu maOTOweHa. KonmmaecTBo KopHeit MHOrowieHa. Teopema besy.

20. ®opmanbHast MPOU3BOIHAS MHOTOWIEHA. Pa3iojkeHne MHOTowIeHa 10 CTENEHIM X — a.

21. OcHoBHas Teopema anredpsl. HempuBoaumeie MEOTOWIeHH Haja moisimu C, R, Q.

22. ParmoHanbHble KOpHU MHOTOoueHa. Teopema Jlarpanka.

23. Jlenenue ¢ ocratkoM. CBOKCTBA IETUMOCTH.

24. HOJl u HOK umncen. Anroputm EBkimna. B3aumuo npoctsie uuca.

25. IIpocthie umcna. BeckoHEYHOCThP MHOMKECTBA TPOCTHIX YHceN. ['eHepanus MpOCTBIX
quCcell.

26. OcHoBHas Teopema apudmerrku. CrecTBUS U3 OCHOBHON TEOPEMBbI apr(METHKH.

27. CpaBHenus. IIpocreiimue cBoiicTBa cpaBHeHHH. Kosblo 1 10J1€ KIIaCCOB BHIYETOB.

28. Oynknusa Ditnepa. Teopemsr Ditnepa u Depma.
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29. CpaBHEeHHsI C HEM3BECTHOW BeIMYMHOM. JImHeliHbple cpaBHeHHMs. CHCTEMBI JHHEHHBIX

CpaBHEHUU.

30. [Mopsinok yrcna u kiaacca BeI4eToB. [lepBooOpa3Hble KOPHH.

POdE

10.
11.

12.

13.

14.
15.

16.

17.
18.

19.

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

217.

OC-7. IIpumepHBIii NepeYeHb BONPOCOB K IK3aMeHYy
2 cemecTp

Oyuknus. CroiictBa pyHkimu. CnoxHas QyHkus. O0patHas QyHKIUS
[Ipenen dyukmuu. Teopemsl 0 mpenenax.
3ameyaresbHbIE IIPEIEIIbI.
HenpepeiBHocTh  (yHkmmu. CBoiicTBa HeNpepblBHBIX — (yHKIMA. HenpepbiBHOCTH
3JIeMEHTaPHBIX (PYHKIIHHA
OpHocroponnue mnpenensl. Toukw paspbiBa  (QyHKIMM ©  UX  KiIaccu(uUKaus.
HenpepriBHOCTh hyHKIIMN Ha MHOKecTBe. CBOMCTBA HENIPEPHIBHBIX (QYHKIUH.
[TIpousBogHass GyHKIMU B TOouke. [eoMeTpuuecKHid U MEXAaHWYECKUUW CMBICI
npousBoHo. uddepenumpyeMocts GpyHKIUN
HeoOxomumbie w  pgoctatounsle  ycioBus — auddepeHmupyemoctd.  llpaBuma
muddepentmpoBanus. [lpouszBogHas cioxHOW U oOpaTHOM (yHkumidl. [IpousBoanas
(GYHKIUH, 3a1aHHOM MTapaMeTPUUECKH.
Huddepenunan Gpynkuuu, ero reomerpudeckuii cMoici. [Ipumenenne nuddepennnana B
IPUOIMKEHHBIX BBIUUCICHUSIX.
OcHoBHble TeopeMbl 0 nuddepenuupyembix ¢ynkuuax: Depma, Pomnsa, Jlarpamxka,
Kommu. ITpaBuno Jlonurans.
[TpousBoaubie U AUddepeHInanbl BEICIIUX MOPSIKOB.
[TepBooOpa3Has ¢GyHKIUS W HEoNpeaelneHHbI mHTerpan. CBOWCTBAa MEPBOOOPA3HBIX U
HEOoTpeAeNICHHBIX HHTErpaioB. Tabnuia HHTerpaios.
OcHOBHBIE METOJIbI MHTETPUPOBAHUS (HEMOCPEACTBEHHOE, METOJ 3aMEHbl MEPEMEHHOM,
METO/l UHTETPUPOBAHUS 110 YACTSIM).
Onpenenenue onpeleneHHoOro uHrterpana. ['eomerpuueckuit  cmbicia.  CBoiicTBa
omnpenenenHoro uaterpaia. ®opmyna Hetotona—JleiiGHuma.
Yucnossle OCIIEI0BATENBRHOCTH, [Ipenen nocne 0BaTeIbHOCTH.
CX0IMMOCTh YHMCJIOBOM IOCJIENOBATEIbHOCTH. J[OCTaTOYHOE YCIOBHE CXOJUMOCTHU
nociegoBarenbHOCTH. Kputepuii Komm cxoauMocTi nociie10BaTeIbHOCTH.
Yucnossle paapl. CBONWCTBA YUCIOBBIX PSAIOB.
HeoOxonuMmelii mpu3Hak cXoauMocTu. ['apMOHnYecKuil ps.
3HaKoNepeMeHHbIE U 3HaKOuepeayrouecs psjibl. AOCOMIOTHAS U YCIOBHAs CXOJIUMOCTh
pana. Ilpusnak JleitOHuIa CcXOOMMOCTH 3HaKodepenytomerocs psana. I[lpusHaku
cxoauMocTu psanoB upuxie u AGens.
[TonsTe GyHKIMOHATBLHOW MOCIEAOBATENBHOCTH U (QYHKIMOHAIbHOrO psana. O6macts
cxogumocTtu psaa. Ilorodueunas m paBHOMEpHas cxoauMOCTb. CBOMCTBAa PaBHOMEPHO
CXOSIINUXCS PSJIOB.
Crenennble psnabl. Teopema AGens. OOnacTe CXOAMMOCTH M pajuyc CXOIAUMOCTH
cTeneHHoro psaa. CBOMCTBAa CTENEHHBIX PAIOB.
Paner Teitnopa u MakiiopeHa. Pa3noskeHre OCHOBHBIX 3JIEMEHTApHbBIX (DYHKIMHA B psIbl
Tennopa nu MaxknopeHna. [IpunokeHns CTENeHHBIX PSAJIOB.
OcHOBHBIE TIOHATHS TEOPUH BeposTHOCTEH. COOTHOIIEHUS MEXKIY COOBITHIMU.
Kitaccnueckoe onpenenenne BeposITHOCTH. CTaTUCTUYECKOE ONPEAEIIEHHE BEPOATHOCTH.
VYcnoBHas BepOATHOCTb. TeopeMa YMHOXKEHHS BEpOSTHOCTEM. Teopema ClIOKEHHUA
BeposATHOCTeH. CBOICTBa HE3aBUCUMBIX COOBITHIA. POpMylia MOJHONH BEPOSTHOCTH.
®dopmysl belieca.
HezaBucumeie ucnwitanus. @opmyna bepuymnu. Jlokanbable mpubamKkeHus (HopmyIibl
bepunymm. MHterpanbnas reopema Jlamnaca.
AKCHOMAaTHYECKOE TOCTPOCHUE TEOPUHM BEpOATHOCTEH. HempepbIBHOCTH BEPOSITHOCTH.
I'eomeTpuyeckoe onpeneacHue BEPOITHOCTH.
[TonsiTne cimy4yailHOM BeIWYUHBI. [[MCKpETHBIE W HENPEPBIBHBIE CIy4YallHbIE BEJIUMYHHBI.



Maremarnueckoe

CIIy4ailHON BEJIUYUHBI.
28. OyHKIUSA pacnpeAeTeHNs CIlydaiiHON BEIMYUHBI, €€ CBOMCTBA.
29. JluckpeTHble cCilydaiiHble BEIMYMHBI, UX 3aKOHbI pacupezencHus. ['eomerpuueckoe u
TUIIEPTeOMETPUYECKOE pacupeneneHus. bunomuansHoe pacnpenenenue. Pacnpenenenue
Ilyaccona.
30. HenpepsiBHBIE CitydaiiHble BETUYMHBL. [[TOTHOCTH BEpOSTHOCTH, ee cBoicTBa. [Ipumeps
HENPEPBIBHBIX CIy4YaiHbIX BEJIMYMH: PABHOMEPHOE U NTOKA3aTEIbHOE PACIIPENCICHUS.

31. HopmanbHoe

OKMJaHuE,

paciapeaciiCHuc:

JUcIiepcusi,

IIJIOTHOCTB

cpenHee

pacnpezeneHus,

KBaJIpaTHYECKOe

€ro

OTKJIOHCHHC

YHCJIIOBBIC

XapakTepucTuku. llpumMeHeHne HoOpManbHOro pacmpeneneHus. IlpaBuino Tpex curm.
IlenTpanbHas npenenbHas TeopeMa.
32. [lonsitue o 3akoHe Oonbmux yncen. HepaBencrBo YeOwimeBa. Teopema Uebbimesa u ee
npumMmeHenue. Teopema bepnyiuu.

B KoHIle n3ydeHus TUCIMITIIMHBI TOABOASTCS UTOTU pabOThI CTYAECHTOB Ha JIEKLIMOHHBIX U
NPAaKTUYECKHUX 3aHATUAX IyTEM CYMMHUPOBaHHS 3apab0TaHHBIX OAJIJIOB B TEUCHHE CEMECTPA.

Kpurtepun oueHnBanus 3HaHUI 00YYAOIIUXCS 110 JUCHHUILIMHE
Dopmuposanue 6ALTbHO-PEUMUH2080U OYEHKU pabombl 00YYaAIOWUXCsl

Ilocemenue Pabora Ha
Ilocemenne
N MPAKTUYCCKHUX | MPAKTHYECKUX DK3aMeH
JIEKIANA .
3aHATHH 3aHATHAX
Pasz0annoBka o 1x1=1 3x1=3
164 6amna 32 Gamia
1 BUJAM paboT 0amioB 0aioB
cemectp | CymmapHsii Makc. | 1 Gamos 168 Oanna 200 6annoB
4 6ay10B max
Oain max max max
ITocerenne Pabora Ha
ITocemenne
. MPAKTUYECKUX | MPAKTUYECKUX Dk3aMeH
JIEKIIAHA .
3aHATUN 3aHATUAX
Paz0amioBka 1o 2x1=2 5x1=5
229 GaiuioB 64 Gamna
2 BHJIaM paboT OajuIoB bannos
cemecTp | CyMMapHBIN Makc. 7 6anna 236 GamoB 300 GannoB
2 0aI0B max
Bann Max Max max

Kpumepuu oyenusanusa pabomsi o6yyarowjezocs no umozam I cemecmpa

Baaasl (2 3E)
«3a4TEHO» ooxee 100
«HE 3aU4TCHOY 100 u meHee

Kpumepuu oyenusanus pabomol obyuaroujecocs no umozam 2 cemecmpa

Ouenka Banasi (3 3E)
«OTIIUYHOY 271-300
«XOPOIIIO» 211-270

«YIOBIIETBOPUTEILHO 151-210
«HEYIOBJIETBOPUTEIILHO 150 u meHee




6. MeToauyeckne yKkazaHus 1Jisi 00y4al0ImMXcs M0 OCBOCHUIO AU CHUILIHHBI

VYcnentHoe u3ydeHHe Kypca TpeOyeT OT OOydYaromuXCs TOCEIICHUS JICKIIUWA, aKTUBHON
paboThl Ha TPAKTUYECKUX 3aHATHUSAX, BBINOJHEHHMS BCEX Y4YeOHBIX 3aJaHU TNPENoAaBaTels,
03HAKOMJIEHHUSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypPOH.

3anuch JeKuMM — oxHa M3 (OPM AKTUBHOM CaMOCTOATENBbHON paboThl 00ydaromuxcs,
TpeOytomiasi HABHIKOB U YMEHHUS KPaTKO, CXEMAaTHYHO, [TOCJIEJOBATEILHO U JIOTHYHO (PUKCHUPOBATH
OCHOBHBIC TIOJIOKEHUSI, BBIBOJIBI, 0000IIEHUS, (GOPMYJINPOBKU. B KOHIIE JEKIMK MpenoaBaTeib
ocTaBisieT BpeMs (5 MHHYT) Uisi TOro, 4TOObI OOydYaromuecs HUMENId BO3MOXKHOCTb 3a]laTh
YTOUHSIOUIME BOIPOCHI IO H3ydyaeMoOMy Marepuany. IM3-3a HEIOCTaTOYHOrO KOJMYeCTBa
ayJIMTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YAAE€TCS OCBETUTh B IIOJHOM O0OBEME, MOITOMY
IIpenoiaBareiib, 0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BBIHOCHUT Ha CaMOCTOSTEIbHYIO
paboTy CTYJIEHTOB, PEKOMEHYsl Ty WM MHYIO JuTeparypy. Kpome 3toro, 1uist JydIiero oCBO€HuUs
MaTepuaiga M CUCTEeMaTH3alMM 3HAHUW M0 JUCHUILIMHE, HEOOXOAMMO IOCTOSHHO pa3dupaTh
MaTepHalbl JEKIHHA 110 KOHCIIEKTaM B Y4eOHBIM nocoOusiM. B ciryuae HeoOXomuMocTH 00pariarses
K IPENoAaBaTeNo 32 KOHCYIbTallueH.

IMoaroroBKa K NPAKTHYECKHUM 3aAHATHSIIM.

[Ipy moAroTOoBKE K MPAKTUYECKUM 3aHATUSAM CTYACHT JOKEH H3YUYUTh TEOPETHUECKUM
MaTepuai MO TeMe 3aHsATHs (MCIOJIb30BaTh KOHCIEKT JIEKIUH, U3YyYUTh OCHOBHYIO JIMTEpATypy,
03HAKOMUTHCS C IOMOTHUTENBHOM IUTEPaTypOoil, MPpU HEOOXOUMOCTH JIOTIOTHUTh KOHCIIEKT, Jenas
B HEM COOTBETCTBYIOIIME 3allUCU W3 JIMTEPaTypHBIX HCTOYHUKOB). B ciiydae 3aTpyaHeHui,
BO3ZHUKAIOIIUX TPH OCBOCHUU TEOPETUUYECKOrOo MaTepuana, CTYIACHTY cileayeT oOpamarbes 3a
KOHCYJIbTAIle K mpernojaBarento. Mas Ha KOHCyIbTalnuio, HEOOXOAMMO XOpOIIO MpPOayMaTthb
BOIPOCHI, KOTOPBIE TPEOYIOT pa3bsiCHEHUS.

B nauane npakTryeckoro 3aHsATUs MPeNojaBaTeslb 3HAKOMUT CTYAEHTOB C TEMOM, OTJIallaeT
IJIaH MPOBEJCHUS 3aHATHS, BbIIACT 3aJaHusd. B TeueHue OTBEIEHHOrO0 BPEMEHM Ha BBIIOJIHEHHE
paboThl CTYJIEHT MOXET 00paTUTHCS K MPENoJaBaTelio 3a KOHCYJIbTAllMel UIN pa3zbsicHEeHUsIMU. B
KOHIIE 3aHATHS IPOBOIUTCS MPHEM BBIINOJIHEHHBIX 33JJaHUN, COOECe0BaHUE CO CTYIECHTOM.

Pe3ynbTaThl BHINOJHEHUS TPAKTUUECKUX 3/1aHUN OILIEHUBAIOTCS B Oajuiax, B COOTBETCTBUU C
0aJUIbHO-PEUTHHTOBON CHCTEMON YHUBEPCUTETA.

IInanbl npakTHYecKHUX 3aHATHI (cemecTp 1)
3AHATHE M 1.
CpaBHUMOCTB YHCes 10 MOAYJIK. OTHOLIEHHE AeJTMMOCTH
JlokazarenbcTBa CBOMCTB AETMMOCTH uncell. Pemarores 3agaun. BBoguTcs onpeneneHue:
[enbie yucna a 1 b Ha3BIBAIOTCS CPAaBHUMBIMU IO HATYpaJbHOMY MO0 m (0003HaueHHe a =b
(mod m)), eciiu pa3HOCTH MEX]Ty HUMHU JIJIUTCS HA m.
DKBUBaJICHTHOE omnpeneneHne — Llenpie yncna a u b Ha3BIBAIOTCS CPAaBHUMBIMU 110 HATYpalbHOMY
MOJIYJIIO M, €CJIM OCTATKH OT JCJICHHUs Ha M y 3TUX YHCEJl PaBHBI.
1. JlokazaTh, 4TO JaHHBIE OIIPE/ICTICHIS SKBUBAICHTHEI.
2. JlokazaTh, 4TO OTHOIIEHUE CPABHUMOCTH SIBJISIETCSI OTHOIIIEHWEM SKBHUBAJICHTHOCTH.
3. IlocTpoiiTe Bce Kiacchl BHIYETOB MO MOoAy 0 7 u 6. Haiinure cymmy, pasHOCTb, IPOU3BEICHUE
KJIacCOB [4] u [S] B COOTBETCTBYIOIIEM MHOKECTBE.
4. Haiinure HOJ[ m» HOK uncen 117 u 111999.
5. Jloka3aTb CBOMCTBA:
a)a=b(modm)\c=d(modm)=>a+c =b+d (mod m);
6) a=b (mod m) =>ac =bc (mod m);
B) a=b (mod m) A ¢ =d (mod m) =>ac =bd (mod m).
Ilpocmute u cocmaenwie yucna. Omnowienue 0earumMocmu.
Hoxka3zarenbcTBo cBOMCTB Aenmumoctd. HOJl 1 HOK.
1. BI)I}ICHI/ITB, ABJIACTCS JIX YUCJIO ITPOCTHIM HUJIM COCTaBHBIM. Ecau uncio COCTaBHOEC, TO pa3JIOKHUTL €ro Ha

MPOCTbIE MHOKHUTEIN
a) 6643 0) 1769 B) 997 r) 2520

3AHATHE 2. Onpenennrtean u 00paTHbIe MAaTPHIIbI



1 2 3 4
1 3 5 7
1 2 4 -11

-1 -2 -3 -3

1. Yemy paBeH onpenenuTelb MaTpUllbl A =
2. BblyuciauTh Npou3BeICHUE U HAWTU ONPECTUTENb KaXKI0W MaTPUIlbl, BXOSIICH B
MPOU3BEJICHUE, U PE3YJIbTaTa YMHOKCHHUSI.

21 0 3 4 5 1 0 2 —1 2 1 3 —1
Lo 1l o3 2 2 0 -4 2||-4 -2 -6 2
1 (0] 2 —1 2 1 3 —1
2) 51 1){-110 L3 0 6 -3 6 3 9 —3
1 2 2 1 2 1 3 -1
5 3 1 330 -4 -2 -6 2 -4 -2 -6 2
1 -3 =210 1 2 2 1 3 -1 2 | 3 -1
5 2 1 4 2 1 6 3 9 -3 6 3 9 -3
B) T) .
3. Beruucnure onpeaeauTenb MaTPHUILbI
X y z x 1 0
1 0 1 y 0 1
5 1 1 z 1 1

a) 6) (w/3)
Coaep:xaHue BHeayIMTOPHOI PadoThI CTYACHTA NPH NMOAT0OTOBKE K 3aHATHIO:
1. Haiitu maTpuily o0paTHyIO K MaTpule, €CJIU OHA CYLIECTBYET:

1 2 1

1 2] (1 2} 4 3 -2
o1 =3) o2 4) s -4 —1)
I 1 11
3 -1 1 3
0 1 11 3 -2 0 2
00 11 -3 -2 0 2
) 0 0 01 .¢) -1 -1 -1 0

3AHATHE 3. Pemienue cucTeM JHHEHHBIX ypaBHeHuil meroaoMm I'aycca
Haiitu ol1iee perienue cucteMsl U Kakoe-HUOY b yacTHOE pemeHue. CaenaTsb
IIPOBEPKY.

a)X173X2+4X3+2X4=1 6)X172X2+8X3+3X4=71

2%, 4%, — 3%, +3x. =1 5%+ 10x, +2x:. + 11x. =3
3%, + X, + 2%, —x. =0 Ox, +2x, + 34x, + 23x, = 3
12x, +4x, + 7%, +2x, =0 Tx, +4x, +26x. +20x, =4

B) 3xi + 2%, + 5x: + 2x. + 2x= 1
2%+ X, Hx:+ X+ X =3
Xe—2Xs + Xo + X= 7
2%+ 3% + X+ 3%+ 3x=0

) 4x, — 4%, + 3x: + 6x, + 2x.= 1
2%, 2%, + X+ 2x, + 2x:, =1
X — X+ X+ 2%, + 3x:=2
X — X +3x%+7x.+11x=0

@poHTANBHO U y JOCKU pazOupatorcs 3a1aun 39 (HeuétHbie), 40, 41.
Conep:kanue BHeayIUTOPHOH padoThI CTYJAEHTA MPH MOATOTOBKE K 3aHATHIO:
Haiitu pyHnameHTanbHyI0 CUCTEMY PEIICHUH ISl CUCTEMbI OTHOPOIHBIX TMHEHHBIX YpaBHEHU I

)3+ X, + X — 2% — 9%x=0
4X1 + X, + 2X3 — 3X5 O
Ox, + 2X, + 5Xs + 2X. + Xs

0)x:+4x,+x:+2x,=0
6X1 + X, — 2X3 — 3X4 O
5% — 6%, —4x:— 7x. =0

0




7x,+ 8%, +x.=0

B) 2X, — 12X, — 5%: — 8x: — x= 0 r) 5%, +3x.; + X + 2X, + 3x= 0
9%, + Xs + 2%, + 3% = 0 7X:+ 5%, + 3% +4x. + 6X: =0
10x: + 6%, — 3x: + 7%, + 15%:=0 2X: + 2%, + 2%, + 2%+ 2%:= 0
4%, + 3%, — X + 3%, + 7x=0 8%, + 4%, + 2%, + 3x.=0

1) 3x: + 2X, + X; — 6x. + 2x:= 0 e)2x; +5x.+ 6x: + 8x, =0
4%, + X+ X — 12x,+ 4%, =0 X; +2X, + 3x: + 3x, =0

11X1+5Xz+3X3_27X4+9X5:O X1+3Xz+2X3+4X4:0
7X: — TX. + 2X: — 48x, + 16x.= 0 Xt X+ 5x:+3x.=0
5X1 + 4Xz + X;— 6X4 + 2X5: 0 2X1 + 5Xz + 4X3 + 7X4: 0

2 cemecTp

DJIeMeHThI MaTeMATHYECKOr0 AHAJIU3A
Paznensl «BBenenue B MaTematuueckuil ananus» «luddepennmanpsHoe ucuucinenue QyHKIuni
OJTHOY TIEpEMEHHOI», « HTerpaibHOE NcUuciieHre (GYHKIMA 0THOW IEPEMEHHOI U3y4YalluCh B
IIEPBOM CEMECTPE B paMKax JUCHUILIMHBI «Hadana MareMaTH4ecKoro aHanu3a.
BAHATHUE Nel. Ywucnoeie psapl. CBoiicTBa YHCIOBBIX psAgoB. HeoOXoawMblid mpu3HaK
cxonumoctu. ['apmonmyeckuit psa. Ilpusnaku [lanambGepa, Komm, Teopema cpaBHEHUS B
npenensHoi opme. 3HAKOIEpEeMEHHBIE W 3HAKOUEpEayIoIecs psabl. AOCOIIOTHAS M yCIOBHAs
cxonumocTs psana. [Ipusznak JleiiGHMIIa CXOAMMOCTH 3HAKOUYEPEAYIOIIErocs psa.
3AHSATHE Ne2. Creniennsie psiabl. Teopema AGens. O61acTh CXOMUMOCTH U PAIIYC CXOAUMOCTH
creneHHoro psga. CpoiicTBa crTeneHHbIX pAnoB. Psaawsl Teinmopa u Maknopena. Paznoxxenue
OCHOBHBIX 3JIEMEHTapHbIX (QYHKUUI B psabl Teinopa n Maxknopena. IlpunoixkeHust creneHHbIX
PAIOB.

DJIeMeHTbI TEOPUH BePOSITHOCTEH
3AHSATHE Ne3. OcHOBHBIE NMOHATHUS TeOpUU BeposTHOCTEH. COOTHOIIEHUS MEXIY COOBITHSIMU.
Knaccuueckoe ompenenenue BeposSTHOCTH. CTaTHUCTUYECKOE  OMNPEIENIEHHE BEPOSTHOCTH.
I'eomeTpuyeckoe oOmpeneneHue BEPOSATHOCTH.YCIIOBHAs BEPOATHOCTb. TeopemMa YMHOXKEHUs
BeposiTHOCTEH. TeopeMa ciokeHus: BeposiTHOCTeH. CBOMCTBAa HE3aBUCHUMBIX COObITHH. Dopmyra
nostHou BeposiTHOCTH. Dopmyiel beneca. opmyna beprymu.
BAHATHUE Ne4. Tlonstue cinyuyaiiHOM BenuWYMHBL. JIUCKpETHBIE M HENpPEpPHIBHBIE CiydailHble
BenMunHbl. CTaTHUCTHYECKOE paclpenienieHue (AMCKpeTHoe, uHTepBaybHOe). [lonuron wacror,
rucrorpamMma. MareMaTndeckoe OXHUAAHWE, IHUCIEPCUs, CPEAHEe KBAIPAaTUYECKOE OTKJIOHEHME,
MOJ1a, ME/IMaHa CIIy4aliHON BEJINYUHBI.
3AHSATHUE NeS. ®yHkuMs pacnpeleneHusl cllydailHOM BelIM4YuHBI, €€ CBOicTBa. JuckpeTHble
Clly4aliHblE BEJIMYMHBI, MX 3aKOHBI pacmnpenencHus. HempepbiBHbIE cCilydaliHblE BEJIWYUHBI.
[InoTHOCTE BEpOATHOCTH, €€ CBOMCTBA. [IpuMeppl HENPEpBIBHBIX CIIy4alHBIX BEJIMYHH:
pPaBHOMEpPHOE M IIOKa3aTelbHOE pacnpenencHus. HopmalbHOe pacmpeneneHue: IUIOTHOCTD
pacupeneneHns, €ro 4YUCIOBBIE XapaKTepUCTUKH. [IpruMeHeHne HOpPMalbHOrO pacupeIeiIeHus.
IIpaBuio Tpex curMm.

7. TlepeyeHb OCHOBHOW M JONMOJIHUTEIbHOI y4eOHOIl JuTepaTypbl, UHTepHeT-pecypcos,
HEOOXO0AUMBIX /1JIs1 OCBOEHMS U CIIUTITIMHBI

OcHoBHasi JInTepaTypa
1.Becenoga, JI. B. Anre6pa u Teopust uucen: yuebnoe nocodue / JI. B. Becenosa, O. E. TuxoHOB ;
KazaHckuil HallMOHANBHBINA HCCIIEOBATEIbCKUM TEXHOJOTMYECKUN YyHuBepcuter. — Kazanb
Kazanckuit HayuHO-HCClieToBaTeNbCKUi TexHonorndeckuit yausepcutet (KHUTY), 2014. — 107 c.:
wi. — Pexxum nocryna. — URL: https://biblioclub.ru/index.php?page=book&id=428287 )
2. CmomnuH 0. H. Anrebpa u Teopust uucen: yue6. mocooue / 0. H. Cmomun. — M. : ®JIMHTA :
Hayxka, 2017. — 464 c. (http://znanium.com/bookread2.php?book=1034573
3. Kynpseue JI. JI. Kparkuit kypc wmaremarmueckoro anamuza. T.1. JduddepenumansHoe wu
MHTErpajibHOE HcUucieHust GyHKuui onHoil nepemeHHo. Psaapl: YueOnuk / JIJI. Kynpssues. — M.:



https://biblioclub.ru/index.php?page=book&id=428287
http://znanium.com/bookread2.php?book=1034573

DU3MAaTIINT, 2015. - 444 c. - ISBN 978-5-9221-1585-8. - URL.:
https://znanium.com/catalog/document?id=293958&showcollections=1
4. Teopuist BEpOSATHOCTEH M MaTeMaTHYECKas CTATHCTHKA : yuebHoe nocobue / JL.I'. buprokosa, I'.1. BoOpuk,
P.B. Caruros [u ap.] ; mox pen. B.M. MatBeeBa. — 2-¢ u3j., uctp. u gon. — Mocksa : UHOPA-M, 2024.
— 289 c. — (Bricmiee obpaszosanme). — DOI 10.12737/18865. - ISBN 978-5-16-018751-8. - Tekcr :
anextponHsit. - URL: https://znanium.com/catalog/product/2053975

JdomosHuTeIbHAS JIUTEPATypPa
1. UBanoBa C. A. JluneitHas anrebpa : ydeOHoe mocobue / C. A. WBanoBa, B. A. IlaBckuii ;
KemepoBckuii rocyqapCcTBEHHBIM yHHBEpCUTET. — 2-¢ wu3l. — KemepoBo: KemepoBckwii
rocyJIapcTBeHHbI  yHmBepcuter, 2019. — 125 c¢. : w1, Tabm. —  Pexum
nocryna:: https://biblioclub.ru/index.php?page=book&id=573547
2. Jluneitnas anreOpa. Jluneinsie omeparopsl. KBampatwunsie ¢dopmbl. KomriekcHple uwucia:
Yyebnoe mnocobme / Pybamkwmna E.B. - M.. HUI[ HMHOPA-M, 2016. - 38 c. (URL:
https://znanium.com/catalog/product/544419). https://znanium.com/read?id=17915
3. bempko, W. B. Teopuss BeposATHOCTEW, MaTeMaTW4yecKas CTATUCTHKA, MAaTEeMaTUYECKOE
nporpamMmmupoBanue : yueoHoe nocooue / M. B. benbko, 1. M. Mopo3osa, E. A. Kpumranosuu. —

Mocksa : UHOPA-M, 2022. — 299 c. : un. — (Briciiee obpa3zoBanue: bakanaspuar). - ISBN 978-
5-16-011748-5. - Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1862599

Humepnem-pecypcot
- 3bC ZNANIUM.COM http://znanium.com
- OBC «YHuBepcuterckas oubaroreka onnaita» http://biblioclub.ru
- OnekrponHas oudimnoreka http://lib.mexmat.ru/books/75829 (cBoboaHBIN T0OCTYII)
- DnekrpoHHas oubaroreka http://wWww.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 O0mepoccuiickuii MaTeMaTHIeCKUil MOPTaT



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
https://znanium.com/catalog/product/1862599
http://znanium.com/
http://biblioclub.ru/
http://lib.mexmat.ru/books/75829
http://www.razym.ru/
http://www.mathnet.ru/
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PaGouasi nporpamMma yueOHOH AMCUMILIMHBI (NPaKTHKK) 04100peHa Ha 3ace/laHuy
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OubnmoTeKoi

CorpyaHHK OHOIHOTEKH
o Ma g tO.b. Mapcakosa 2305 23

UNRAR NAINUTY LOCURBPOSKA NOGUCH dama

IporpaMma paccMoTpeHa M 000peHa Ha 3acelaHHH YYEHOTO coBeTa (aKy/ibTeTa
(MIMKO-MATEMATHUECKOTO W TEXHOIOIHYecKoro obpazoBanus «26» mas 2023r.,
npotokoa Ne 5

INpeacenatens ydeHoro coseta (axkyibTeTa (QHIMKO-MATEMATHYECKOTO H
TEXHOJIOIHYECKOro ofpazoBaHus

f Lt~ E.M. I pomosa denr2s
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