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MecT0 TUCHUILIMHLI B CTPYKTYpE 06pa3OBaTeJIbHOI7I IporpamMmmal

HucuumnianHa «MaTeMaTH4ecKiue OCHOBBI HMH(OPMATHKH» OTHOCHTCA K JUCHMIUIMHAM
oOsi3aTenbHON yactu broka 1. Jucuumnunasl (Momynu) IlpenMeTrHo-mMeToanveckoro MoayJis 1O
npopumo «MHpopmaTrkay ydeOHOro mjaHa OCHOBHOM NpogecCHOHATBHOM 00pa3oBaTesIbHON
IpPOrpaMMBbl BBICIIETO 0Opa3oBaHMs — MpOTrpamMMbl OakaiaBpuarta 1O HANpPaBJICHUIO TOJTOTOBKH
44.03.05 TIlemarormueckoe oOpa3oBaHWE, HaANpPaBJICHHOCTh (Mpoduib) 00pa30BaTEIbH O
nporpammsl «H(popmatnka. TexHomorus», ouHoi Gopmbl 00yueHUSL.

JIMCUMIIIMHA ONUPAETCsl Ha PE3yJIbTaThl 00y4eHus, CPOPMUPOBAHHBIE B paMKaxX IIKOJIBHOTO
Kypca MaTEMATHKHU.

PesynbraTel M3yueHUs IQUCLUILIMHBI SBIIIOTCS OCHOBOW JUIsl M3Y4YEHUs AMCLUILUIMH U
NPOXOXKICHUS TpakThK: Jluckpernsie ™oxmenn B uH(opMmaTtuke, Teopuss airopuTMOB,
Teopernueckne ocHOBbl MH(opMaTHKH, OCHOBBI MCKYCCTBEHHOTO MHTEUIEKTa, IIpakTukym no
pelIeHHI0 TpeAMEeTHBIX 3amay, HWHpopmannoHHas Oe30macHOCTh M 3almTa  HHGOpPMAalLHH,
DJIeMEHTHI KOMITBIOTEpHON anreOpsl, HayuHo-uccrienoBarensckas padora, [loaroroBku k cuade u
claya TOCYJapCTBEHHOrO S5K3aMeHa, BbINojHEeHMe W 3aluTa BBITYCKHOM KBalU(DMKALMOHHOM
paboTHI.

1. Ilepeyenr  mIaHUpyeMbIX  pe3yJbTaToB  00y4deHust (00pa3oBaTe/IbHBIX
pe3yJbTaTOB) 10 JMCLUIIIMHE

Leab0 OCBOGHUS JWCUUIUIMHBI  SBJSIETCS  MOATOTOBKA — yuuTens K  Oyaymien
poQeccuoHaNbHON JEeSATETbHOCTU: (POPMUPOBAHUE CIOCOOHOCTH K MPENoJaBaHUI0 y4eOHOTO
npeaMmera MHQOpMaTHKaA, Kak B OOBIYHBIX 00I1e00pa30BaTEeNIbHBIX Kiaccax, Tak M B Kjaccax ¢
yriayOJIeHHBIM H3YyYeHHEM JUCIUIUIMH €CTECTBEHHO-MaTEeMaTHUYECKOT O ITUKJIA.

3agaveid OCBOEHHMS  JUCHUIUIMHBI  SABJISIETCS  3aKPEIUICHME  YMEHUM  MPOBOJUTH
MaTeMaThyeckue MnpeoOpa3oBaHUsl BBIPAKEHHWM, OTpaboTKa MOHATUHHOIO anmapara MaTeMaTHKH,
HE00X0AUMOT0 B MH(POPMATHKE, TEXHUKU IPOBEIACHUS MAaTEMaTHUYECKUX PACYeTOB, (hOPMUPOBAHHE
1 3aKperieHue YMEHUS pellaTh 3a1a4 MOBBIIIEHHOM CI0KHOCTHU IIKOJIBHOI'0 Kypca.

B pesynabraTte OocBOEHHsS HpOrpamMmbl OOYyYarOIIMMCS JIOJDKEH OBJIAJETh CIEAYIOIIUMHU
pesyibpraTaMy oOydeHus (B Talnuile MpeacTaBICHO COOTHECEHHE 00pa30BaTEIbHBIX PE3yJbTaTOB
o0Oy4deHus 10 AUCIUILIIMHE C UHANKATOPAaMH JJOCTUKEHU S KOMITETEHLIH):

Komrmerennius u OO0pazoBareabHBIC PE3YIIBTATHI U CIHTITHHBI
WHIUKATOPbI e (aTanbl GOpMHUPOBAHUS TUCIUIIIMHBI)
INOCTU)KEHHUS B 3Haer yMeeT Bnageer
TUCITUTIINHE

I1K-1. Cnocoben OP-1. 3naerposibu OP-3 ymeer OP-4 snageer
OCBaWBaTh U MECTO MAaTEMATHKH B OCYIIIECTBIISAT OTOOp | IEHCTBHEM
HCII0JIb30BAaTh oOrieit kKapTuHe y4eOHOTr 0 co/iepKaHusl | TPOEKTUPOBAHUS
TEOPETUYECKHIE Hay4HOTO 3HAHUS, JUISL €70 peATH3allUi B | pa3MUYHBIX POPM
3HAHUSA U OP-2. 3naer pasITUYHBIX (hopmMax y4eOHBIX 3aHSITHH,
MPaKTHYECKHUE CTPYKTYPY, COCTaB 1 00y4eHUs B OP-5 Baneer
YMEHHUS ¥ HaBBIKH B T AAKTHUECKHE COOTBETCTBUU C HaBBIKOM ITPUMEHEHUS
MpeIMETHOM SIMHUIIBI COACPIKAHNS | COBPEMEHHBIMH Pa3IMYHBIX METOJIOB,
o0nactu npu HIKOJIBHOTO Kypca TpeOOBaHUAMU K MIPUEMOB U TEXHOJIOTHIA
pelIeHnu MaTEMAaTHKH. 00pa3oBaHuIo. B 00y4eHUH
podecCuOHATBHBIX MaTeMaTHKe.
3a7au.
[IK-1.1. 3naer
CTPYKTYpY, COCTaB H
TUIaKTHYECKue
STMHUIIBI
MPEAMETHOMN
o0nacTu
(TpernogaBaeMoro




npeaMeTa).

[IK-1.2. Ymeer
OCYIIECTBIISITH OTOOP
y4eOHOro
COJIEpKaHU AJIsl €r0
peanu3amnmu B
pa3nuuHbIX popmax
0o0y4eHUs B
COOTBETCTBUU C
TpeOOBaHUSIMU

PI'oC 00.

2. O0beM JMCUUILIMHBI B 324€THBIX €IMHUIAX € YKAa3aHHEM KOJHYeCTBA aKaJeMHYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 PadoTy oOyuyawuiuxcsi ¢ npemnojgaBaresieM (o BUAAM
Y4eOHBIX 3aHATHI) H HA CAMOCTOSITEJIbHYI0O PA00TY 00y4YaIOIIMXCS
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Uroro: | 5 180 30 50 - - - 73 27

3. Coaep:xkaHue AUCHUILVIMHBI, CTPYKTYPHPOBAHHOe MO TeMaM (pa3jiejaM) C YKa3aHHEM
OTBE/JCHHOI0 HA HUX KOJIMYeCTBA aKaJJeMUYeCKHX YacOB U BU/I0B YUeOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOAUYECHEA AKAOEMUYECKUX YACO6 U
611006 YUEeOHbIX 3AHAMULL

KonnvecTBo 4acoB 1o popMaM OpraHu3aiuu
o0OyueHus

HanmeHoBanne pasjiena 1 TeM Jlexuuon | Ipaktuuec | JlaGoparo | CamocTosT

HBIC KHe pHBIC eNbHas
3aHATHUSA 3aHATHUS 3aHATHUS pabota
1 cemecTp
Anrebpa 6 10 - 20
DJIeMEHTBI TEOPUH YK CEIT 6 10 - 20

Hroro no 1 cemectpy 12 20 - 40




2 cemecTp
DJieMeHTbl MaTeMAaTHYeCKOI0 aHAIN3a 6 10 - 13
DJIeMEeHTBI TeOPUHU Beposi THOCTeH 12 20 - 20
Hroro no 2 cemecTpy 18 30 - 33
Bcero no aucuumiuxe: 30 50 - 73

3.2. Kpamkoe onucanue cooeprycanus mem (pa3oesiog) Oucuyuniunsl

Kpatkoe conep:xkanue kypca
1 cemectp
Auareopa. Bektopubie npoctpanctBa. Matpuiibl. CUCTEMBI IMHEHHBIX YPABHEHUH.
JlunHeliHbIE OTIEpaTOPHI.
DJieMeHTBI Teopuu uncell. [Ipocteie uncna. ['enepanus npocTeix uncen. Pasnoxenue uncen
Ha IpocThle MHOKUTENH. Hanbombimii o0muii 1e1uTens 1 HauMeHblee od1iee kpatHoe. Mx
nouck. CpaBHEHHE 1O MOAYJIIO.

2 ceMecTp
DJieMeHThl MaTeMaTH4YecKkoro anaausa. Juddepennuansuoe ucuucnenne GyHKIUN oaHON
nepeMeHHoi. HTErpanbHOe ncuncinenne GyHkuuii ogHoi nepeMenHoi. [locienoBarensHocta
U PSIBL.
JJieMeHThbI TeopuH BeposiTHOcTel. CiyyaiiHble COOBITHS U X BeposiTHOCTU. CitydaiiHble
BEJIMYMHBI, X YU CIOBBIE XapakTepucTuku. CiayuaiiHbie moToku. CiyyaiiHble TPOLIECCHI.
3aKOH 0OJIBLINX YHUCEl.

3. TIlepeueHb Yy4YeOHO-METOAUYECKOTO oO0ecmedeHUs] I CAMOCTOSITEIbHOW PadoThI
o0yyaroumuxcs Mo JHCHUIJIMHE

CamocrosiTenbHas padoTa CTYJIEHTOB SBJISIETCS 0cO00W (popmoii opraHu3amuu y4eOHOTO
nporecca, MpeACTaBisol@as Cco00l  IUIaHMpYeMylo, I103HaBaTEIbHO, OpPraHU3aLMOHHO U
METOJMYECKH HAIPaBIIEMYIO JESTEIbHOCTh CTYICHTOB, OPHUEHTHPOBAHHYIO Ha JIOCTHIKCH HE
KOHKPETHOrO  pe3yJibTara, OCYLIECTBIsIeMyr0 0Oe3  mpsMOH  [OMOUM  IpenojaBaTels.
CamocrosTenpHas paboTa CTYIEHTOB SBJISETCS COCTABHOM 4YacThiO Y4eOHOW paboThl M HMEeT
IENIBI0 3aKpeIJIeHNe U YriIyOJeHHe TOJYYeHHBIX 3HAHWHA M HaBBIKOB, MOWCK W TPHOOpETCHHE
HOBBIX 3HAHUH, a TAKXKE BBIIOJHEHHUE YUEOHBIX 3aJlaHU, IOATOTOBKY K MPEACTOSALIMM 3aHIATUAM U
sk3aMeHy. OHa mpeaycMaTpuBaeT, Kak MpaBujo, pa3paboTKy pedepaTroB, HAMHMCAHUE IOKIAIO0B,
BBINIOJIHEHNE TBOPYECKHUX, WHAWBUIYAIBHBIX 3aJaHUH B COOTBETCTBHH C Y4YEOHOW MPOrpPaMMOM
(TeMaTHYecKUM IJIAHOM H3y4eHUs AUCHUUILIMHBI). Tema Ui Takoro BBICTYIUIEHUS MOXET ObITbh
NpeUioKeHa IMpernojaBaTesieM WM u30paHa caMUM CTYJIEHTOM, HO MaTepHall BBICTYIUIEHHS He
JIOJDKEH Ty OMpoBaTh JIEKIIMOHHBIA MaTeprall. PedepaTnBHBIN MaTepuan CIIy>KUT AOTOTHATEITHHON
uHpopmanuen g paboThl HAa MPAKTUYECKUX 3aHATHUSIX. OCHOBHAs IeNIb JAHHOrO BHAA PabOTHI
COCTOUT B 00yU€HHH CTYJCHTOB METOJIaM CAMOCTOSITEIbHOI paboThl ¢ yueOHbIM MaTepuanom. s
MOJIHOTHl YCBOCHHSI TEM, BBIHECEHHBIX B TIpaKTHUYECKHE 3aHATHs, TpeOyercst pabora ¢
neppouctoyHukamu. Kypc npegycmarpuBaeT — caMOCTOATENBHYIO paboTy CTYJIEHTOB  CO
cnenuanpHol  yuTeparypoi. Clieayer OTMETUTh, YTO CaMOCTOATENbHAs paboTa CTyIEHTOB
pe3yJibTaTHBHA JUIIb TOTJA, KOTJa OHA BBHIMOJHSACTCS CHCTEMAaTHYECKH, IUTAHOMEPHO U
1€JIEHAPABJICHHO.

3amaHus 11 CaMOCTOATENIBHON PabOThl MPEAyCMAaTPUBAIOT UCIIOIB30BAaHUE HEOOXOIMMBIX
TEPMUHOB U TMOHATHH 1O TpobieMaTrke Kypca. OHM HAleMUBAIOT HA MPAKTHYECKYIO padoTy Mo



IPUMEHEHHIO M3y4aeMOro MaTepHhalia, MOMCK OuOmmorpaduyeckoro marepuaia W 3JIEKTPOHHBIX
HMCTOYHUKOB MH(OPMAIUHU, HIUTFOCTPATUBHBIX MATEPUAIOB. 3aJaHMs 110 CAMOCTOSTEILHON paboTre
JIAI0TCS 110 TeMaM, KOTOpbIE TPEOYIOT JOMOIHUTEIbHOM TPOPaOOTKH.

OO6muii 00BeEM CaMOCTOSATENIBHOM paboOThl CTYJAEHTOB 10 JUCHUMIUIMHE BKJIIOYAET
ayJUTOPHYIO U BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO pab0Ty CTYJEHTOB B TE€UEHHE CEMECTPA.

AynuTopHasi caMocTosATeNIbHAs paboTa OCyLIecTBISAETCS B (pOpME BBIMOIHEHUS TECTOBBIX
3aaHnii, Keiic-3a7a4, TNHCBMEHHBIX IPOBEPOYHBIX padOT MO AWCHHUIUIMHE. AYIUTOpHAs
caMmocTosiTenbHas pabora obecredeHa 0a30i TECTOBBIX MaTepHANIOB, Kelc-3a7ad IO paszaenam
JMCLUMIUINHBIL.

BreayantopHas camocTosiTennbHast paboTa ocymiecTBisieTcst B popmax:

- OATOTOBKHU K YCTHBIM JIOKJIa/1aM (II0JIr0TOBKa pedepaToB);

- penieHue 3aja4 (JIOMaIIHUX 3a/1aH1 i ) IO U3y4aeMbIM TEMaM;

- BBIIIOJIHEHUE I'PYNIIOBBIX MHTEPAKTUBHBIX 33/1aHUH.

OC-1. KonrpoabHas padora Ne 1
[IpumMepHBIif BapuaHT KOHTPOJIbHOM padoTs! Ne 1
JIuneitnas aaredpa
X, —%x,+3x;=0,
1) Pemmth cucreMy JINHEHHBIX YPABHEHU N —2x;+ X, + x5+ x, = =8,
3x,+ 2x, —4x; + 2x, = 18,
2x, +x, — x5+ x, = 10.
X+ 3x,—2x5 =3,
2) Pemmmts cucteMy ITMHEHHBIX ypaBHEHUH 110 paBuiy Kpamepa 2%y + X, = 3x3 = 2,
2%, +4x, —4x; =1,

3) Haiitn QyHAaMeHTaIbHYIO CHUCTEMY pEIICHUH OJHOPOJHOW CHUCTEMbI JIMHEHHBIX
2x, —3x, +4x;—x, =1,
2x,—3x, +2x5+ 3x, =2,

2x, —3x, + 2x; — 11x, = —4.

ypaBHEHHU U

3 -1 2 1 2 1\/7 5 1
4) Beruncnuts | 4 0 3|+|l1 =2 4]{5 3 -1
-2 5 1 3 =5 3/M 2 3
2 1 1 1
5) Haiitu o6patnyto matpuny i matpunibl C = 8 (1) :)1) %
0 0 0 1
1 2 3 4
6) Brrunciuts onpenenutens matpuns A =[ =1 0 3 4
-1 -2 0 4
7) Haiitn pasmepHocTh U 06azuc HHHeﬁHOFO_HOﬂEpOCTEaHCT(])Sa, SBJISIFOIIETOCS JIMHEHHOU

000JI04YKOW CHCTEMBI BEKTOPOB:
a, =(0,1,2,0),a, = (1,1,2,1),a, = (1,23,1),a, = (1,0,1,1)

8) Haiitu matpuity muHeiHOTO oreparopa A (X1, X2, Xx3) =(x1 + 2x2 + 3x3, X1 - X2, X1 - X2 - X3)

B Oasuce {(1, 0, 0), (0, 1, 0), (0, 0, 1)}.

OC-2. KonurpoabHas padora Ne 2
DJieMeHTbI TEOPUM YK ceJ

1) [Tpu nomomm anroputMa EBKiIMAa HalTH HauOONBIIMI OOIIMN ETUTENh YHCET U
BBIPA3UTh €T0 B BH/JIC IMHEHHON KOMOWHAIIMK JaHHBIX yrcen a=342, b = 210.

2) Haitt HOJ] u HOK uwmcen, ucnonb3ys KaHOHHUYECKOE pescTaBnenune a=342, b = 210.
3) HaiiTu HaumeHbllee 10 aOCOJNIOTHONM BEIMYMHE YHCIO, CPaBHUMOE C YHCIOM

N=341-427-126+562-721 o moaymro 43.
4) Hatiti octaTok oT genenns yucina g = 570 + 1170 mam = 13.



5) Penmte iMHelinoe cpaBHenue 2x = 5(mod 7).
x = 3(mod5)

6) Pemmts cuctemMy cpaBHEHUN {
x = 4(mod7)

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

OC-3. KonrpoubHas padora Ne 3

DJIeMeHTbl MaTeMAaTHYeCKOI0 aHAIU3a
(mpuMepHbIe 32 1aHNS)
1) Haiitu npenenst GyHKINM:

. 2x?—5x+3 . 5x*—x+6 _(2-3x)"
lim — > lim ———— lim
1.6003x% —2x% +2x g xow2x* —2x+2. 3 xo=\d-3X) .
3x
_ x3-8 X% 43x+2 i 2x% —x+1
lim m ——— im 2
4 x—>2«/2x_x; 5, x—>-1 X3—3X—2; 6. <" 2x° +1 :
i COS X — COS 2X fim V2X+15 -5 fim In(1+ xe*)
im ————— - —
7. x>0 Xxsin3x 8. x5 3—VXx+4 .9 x201-y1+3X
HccnenoBare pyHKIMIO HAa HEMPEPHIBHOCTD U TOCTPOUTH €€ TpaduK:
-X, X<0
f(x)={x3, 0<x<2
X+4, x>2
@

2) HaiiTi mpou3BOoIHBIC dX panubIX GyHKIUH:

3 y
t ; X“+2 arctg— =5x+
a) y:(egx+5)3;6) y:ln(3|n(5x2+7x+1)); B) y:(x3+3x+1) : 1) gx y.
_ox+1
T2 a1 5/
3) Haiitu: a) dy , ECIIH x”+3x+1 . 6) spauenne 325 , UCTI0JIB3Ys ToHsATHE quddepenipana

GyHKIIUH.
4) BwIUucIuTh Mpenesbl, UCOb3ys mpaBuiio Jlomurars:

X
im In(1+ xe™)

. — _ /
fim X=X lim (x+2")1 X x=0 In(x+\/1+ xz)

a) x>0X—=SiNX @) x> . B)

5) Haiitu BTOpOil muddepennunan GpyHKITU

y = Incos x

6) Beraucnuth HHTETpaIbl:

3 2
d X dx X+6 x° =8
I i _ J 51 szezxdx_ J.—z dx. J T a’x.
1. 95x=-8: 2 Jx"+1: 3 - 4,9 x"+6x+10 - 5 JxT—4x
dx

X dx
G_I ’(l—xz)s . J.1+\/; - J.tg4xdx. o

OC-4. KonrpoabHas padora Ne 4

?\/;dx
. 10, 4Yx-1

sin x cos? xdx



DJieMeHThI TEOPUH BepOosSITHOCTEM
1.B smmke conepkutcs 10 geraneit, u3 KoTopsix 4 okpameHbl. COOpUMK Haynady B3sUl 3 JeTallu.
Haiinute BEpOsSTHOCTB TOTO, UTO XOTs OBl OJIHA U3 B3ATHIX JIeTANCH OKpallleHa.
2. YCTPOMCTBO COCTOMT M3 TPEX HE3aBUCHMO PabOTAIONIMX 3JIEMEHTOB. BeposTHOCTh 0€30TKa3HOM
paboThHI B TEUCHHE Yaca MmepBoro aeMenTa pasHa 0,95, sroporo — 0,98, tperbero — 0,9. Haitaure
BEPOSTHOCTH TOTO, YTO B T€YECHHE Yaca OyIeT paboTaTh XOTsl ObI OJJUH AJIEMEHT.
3. B nepBoii ypHe 5 Oenbix u 10 yepHBIX 1IapoB, BO BTOPOM — 3 OenbiX U 7 uepHbIX IIapos. U3
BTOPOH YypHBI B IIEPBYIO MEPENOKIIM OJUH LIap, a 3aTE€M U3 MEepPBOM YPHBI BHIHYJIM HayraJ OJuWH
map. Onpenenute BEpOSITHOCTh TOTO, YTO BEIHYTHIN IIap — OCIBIiA.
4. Tlo ogHOMY M TOMY K€ MapIIpyTy COBEPIIAIOT IMOJET TpU camosiera. st KaKaoro camosiera
BEPOSITHOCTh MPHUOBITH B a’pomnopT mo pacmucanuio paBHa 0,8. CocTaBbTe psa pacnpeneieHus
YHclia CaMOJICTOB, MPHUOBIBIIUX B ayponopt no pacnucanuio. Haitaure M(X), D(X), . ITocTpoiite
MHOT'OYTOJIbHUK pacipeieieHusl.
5. bpocaeTtcst urpaiibHas KOCTb JIO IEPBOT0O BbIMIACHUS IATH 0UYKOB. COCTaBUTH PsiJl pacripeieiIeHUs
yucia OpockoB. CKOJIBKO pa3 B CpeAHEM MPHUIETCS OpocaTh UTPAIbHYIO KOCThH?

OC-5 Tect
[TpuMepHBIE BOITPOCHI

1. Ecniu cumBoJioM 1 0003HaYeHa MHUMAs eIMHUIA (YK CII0, KBAaapaT KoToporo paBeH —1). Torga i8

2. Bropoii mudpdepennman pynkuuu y=InX pases...

ﬂﬂ}l CaAMOCM OSAM EJILHOTL HOO20M 0BKU K 3AHAMUIM NO 0ucuunﬂunepel<omem)yemc;l

Uucnojibzoeamabs yue6uo-mem oouueckue mam epuajol:

1. UYepearenko O.U., Panees C.M., I'myxoBa H.B., KyBmmnoBa A.H. OcHOBBI
BBICIIEH anreOpnl. YueOHoe nocodue. — YuesHock, ®I'BOY BO, 2020. — 60 c.

2. I'myxoBa H.B., UepeBatenko O.UM. Jluneiinas anreOpa. YuebHoe mocoOme. —
Vaesnosck, DI'BOY BO, 2019. — 40 c.

3. I'myxoBa H.B., UepeBareuko O.U., I'pumuna C.A., Kypenesa T.H. OcHOBBI Teopuu
anreOpandecKkux CTpykKTyp. YuebHnoe mocodbue. — YawsiaoBck, DI'6OY BO, 2019. — 23 c.

4. I'myxosa H.B., YUepeBatenko O.U. Anrebpa. Hacts 4. Anrebpa MHOTOWIeHOB YueOHOE
nmocooue. — Yiesinosck, @PI'bOY BO, 2017. — 42 c.
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7. Konomesa M.B., CubupeBa A.P. Ilpenensl u HempepbIBHOCTH: MeToaudecKue
yKazaHus. - YabssHOBCK: YAl TY, 2004. - 34 ¢. — 2017 [DneKTpOHHBIH].

8. Marematnuecknii aHanu3. BBeneHue B aHanmm3: yd4eOHO-METOJAMYECKOE IMOCOOHE

Ui CTyJIeHTOB HampaBiieHus moarotoBku 44.03.05 «Ilemarormyeckoe oOpazoBaHHE,
npodumm «Maremaruka. iHbopmaTukay, «Matemarnka. MHOCTpaHHBIHN SI3BIK», « PDH3HKA.
Marematuka» u 44.03.01 «Ilemarormueckoe oOpazoBaHue» mpoduiab «MaTremMaTHKa.
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nepemenHon. Ynl'TY, Yiubsaock, 2001. =36 c. — 2017 [DneKTpOHHBIH .

10. CubupeBa A.P., Pacnyteko T.b. Meroapl MHTETpUpPOBAHUA. METOJUYECKHE YKa3aHUS IS
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12. BrnagoBa E.B. Teopust BeposTHOCTEH M MaTeMaTH4ecKasi CTaTUCTUKA // Y4eOHO-METOIMIeCKOe
nocobwue s 6akanaBpoB. — YibsHoBck: Yl TIY um. M. H. YaesuoBa, 2017. — 56 c.

5. [lpumepHbIe OlleHOYHbIE MAaTePHAJIbI JIS1 MIPOBEdeHUs] TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
U NPOMEKYTOYHOM aTTecCTANMH 00yYAaIOLIUXCS 110 IUCHUILVINHE

Opranuzanusi ¥ NpoBeJeHHe ATTECTAIUN CTYyeHTa

®I'OC BO  oOpHEHTHPOBaHBI IMPEUMYIIECTBEHHO HE Ha COOOILICHHE OOYyYaroIeMycs
KOMIIJICKCA TEOPEeTHYECKMX 3HAHWH, HO Ha BBHIPpa0OTKY Yy OakasaBpa KOMIIETEHIMH —
JMHAMHYECKOro Habopa 3HAHUW, YMEHHI, HABBIKOB M JIMYHOCTHBIX Ka4eCTB, KOTOPHIC MO3BOJIST
BBIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE Tpylda M YCIEHIHO NpO(ecCHOHATBEHO
pEaTN30BBIBATHCS.

B mporecce omeHku OakanaBpOB HEOOXOIMMO HCIONB3YIOTCS KaK TPaIUIMOHHBIC, TaK H
WHHOBAITMOHHBIC TUIIBI, BUJBI 1 (i)OpMBI KOHTPOJIA. HpI/I 9TOM MMOCTCIICHHO TPAAULIMOHHBIC CPCACTBA
COBEPLICHCTBYIOTCSI B pYyCJie KOMIIETEHTHOCTHOTO IIOJIX0/1a, a WHHOBAIMOHHBIC CpEICTBA
aJlaTHPOBAHBI JUIsl TOBCEMECTHOTO IIPUMEHEHUSI B POCCUHCKOM BYy30BCKOM MPAKTHKE.

Lear npoBeneHnsi aTrecTallid — IPOBEpPKAa OCBOECHMS OOpa30BATENbHOW IMPOrpaMMBbI
THMCLUTIIMHBI-TIPAKTHKYMa uepe3 CopMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3yIbTATOB.

IIpome:xkyTouHas aTTeCTAIMS OCYILIECTBIISICTCS B KOHIIE CEMECTPa U 3aBepIIaeT U3yYCHHE
JTUCITUTUIMHBI; TIOMOTAeT OLECHUTh KPYIHBIC COBOKYITHOCTH 3HAaHWH W yMEHUU, (QopMHpOBaHHE
OIIpEEeTICHHBIX KOMITETCHIIHH.

OHCHO'—IHI)IMI/I cpeactBaM TCEKYUICTO OLCHUBAHUA  ABJAIOTCA: OOKJIAad, TECTbI IIO
TEOPETUYECKUM BOIIPOCAM JIMCIMILIMHBI, 3alIUTa MPAKTUYECKUX Pa0bOT U T.11. KOHTpOIbh ycBOCHUS
MaTepuana BEACTCS PETyJISIpHO B TEUYEHHE BCErO0 CEMECTpa Ha MPAKTUYECKUX (CEMUHAPCKUX,
1a00paTOPHBIX) 3aHITHSIX.

No CPEJICTBA OLIEHUBAHMUSI, OO0pazoBarenbHbIC
n/m HCIIOJIb3YEMBIE Ul TEKYIIEr0 OIEHUBaHUS pe3ybTaThl IUCHUIIIMHBI
nokasarensi GOpMUPOBaHUS KOMIETEHIIUH
OueHouHbIE CpeacTBA JIA TEKYIIei OP-1. 3naeT posib 1 MECTO
arrecTanuu MaTeMaTUKU B 00ILei KapTHHE

OC-1 KontponbHas pabota Ne 1 (iunelinas Hay4YHOT'O 3HAHU,;
anrebpa) OP-2. 3naer CrpykTypy, COCTaB H
OC-2 KonTpomnbsHas padora Ne 2 JIAIAKTAYECKUE €UHULIBI COACP KAH U S
OC-3 KonTponbnas padora Ne 3 IIKOJIBHOTO Kypca MaTeEMaTHKH.
OC-4 KonTponbHas pabora Ne 4 OP-3 ymeeT oOCymeCTBISTH OTOOD
OC-5 Tect y4eOHOTO  COACp)KaHWSI WIS €ro

peamzalyd B Pa3IMUHBIX (QopmMax
oOy4yeHHSI B  COOTBETCIBHH  C

OI[CHO'-IHLIC cpeacrsa 1 l'[pOMe)KYTO'-IHOﬁ COBPCMCHHbBIMU Tpe6OBaHI/IﬂMI/I K

aTrecTamuu 00pa30BaHUIO.
(Qx3amen) OP-4 Biageer neiictBueM
OC-6. 3auer B popMe ycTHOro cobeceioBaHUs | TPOSKTUPOBAHUS Pa3IMUYHBIX (hOpM
OC-7 Dx3ameH B popme yCTHOIO y4eOHBIX 3aHATHH,
cobecenoBa”Hus OP-5 Bnaneer HaBbIKOM PUMEHEHHS

Pa3IMYHBIX METOJIOB, IPUEMOB U
TEXHOJIOTHI B 00yUCHUH MaTeMaTHKe.




OnucaHue OLEHOYHBIX CpPEACTB M HEOOXOAMMOro 00OpYIOBaHHS  (IEMOHCTPAIMOHHOTO
MaTtepuaia), a TakK e IpoUedypbl U KPUTEPUU OLICHUBAHUS MHJIUKATOPOB JOCTH KEHHS
KOMIIETEHLIMH Ha pa3lUYHBIX ATanax uX (OpMUPOBaHHS B MPOLECCE OCBOCHHUS 00pa3oBaTeIbHOMN
porpamMMbl MpeACTaBieHbl B DOH/IE€ OLIEHOUYHBIX CPEICTB JUIsl TEKYILIETO KOHTPOJI YCIEBAEMOCTH

n HpOMe}I(YTOHHOﬁ arTeCTallvu 110 JUCHUIIIINHCEC.

Mamepuannl, ucnonszyemole 011 MeEKyuie2o KOHMPOs YCnesaemocmu
odyuaruwuxca no oucyuniuHne

MaTCpI/IaJ'IBI AJI1 OpraHru3anuun TCKYHIGﬁ arreCTaiuiu NpcACTaBJICHEI B n.4 IMporpaMMBl.
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Mamepuanwt, ucnonvzyemoie 01 RPOMENCYNMOUHO20 KOHMPOIA YCNREBAEMOCHIU
odyuarowuxca no oucyunIune
OC-6. IIpumepHbIii nepeyeHb BONMPOCOB K 3a4eTy
1 cemecTp
Onepaunu Hai MHO)KECTBAMU, UX CBOWCTBA
OtoOpaxkenue MHoxecTB. CBoiicTBa oToOpakeHui. Kommosuius oToOpakeHui,
o0OpaTHOe 0TOOpakeHHeE.
Anrebpandeckas Qopma KoMmiiekcHOro uucia. ConmpspkeHHOE KOMILJIEKCHOE YHCIIO.
[Tone KOMIIJIEKCHBIX YHCET
['eomerpuueckoe mpeacTaBiIeHHE KOMIUJIEKCHBIX 4YHcel. TpuroHomerpudeckas ¢opma
KOMILIEKCHOTO uucna. JlecTBUS € KOMIUIEKCHBIMU 4YHUCJIaMH, 3allUCaHHBIMU B
TPUTOHOMETPUYECKOH (hopme.
Cucrembl JNUMHEWHBIX YypaBHEHUU. COBMECTHbIE W HECOBMECTHbI, OIHOPOIHBIE U
HEOJHOPOAHBIE CHCTEMbl JIMHEHHBIX YypaBHEHUUl. PemieHue cuUCTEMbl JIMHEHHBIX
YpaBHEHU METO/I0M IOCIIEI0BATENBHOI0 UCKIIOYEH U IEPEMEHHBIX.
Cucrtembl BEKTOPOB. JINHEMHO 3aBUCUMBIE U INHEWHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.
CaoiicTBa cuctem. ba3uc u paHr CUCTEMBI BEKTOPOB.
Martpuusl. Onepanuu Haa Matpuamu. CBoiicTBa onepanuii.
Panr matpunel. O6patHas marpuia. CriocoObl BEIYMCIIEHUSI 00paTHOM MaTpHUIIbI.
Omnpenenurens Matpuibl. CBONCTBA ONIPENETUTENS.

. Beluncnenue onpenenuTenas METOJOM pas3lioKEHHUs IO CTPOKE MJIM  CTOJOLY.

Briuucienue 3neMeHTOB 00paTHOM MaTpPUIIbI.

Pemienne cucrembl JnuHEMHBIX ypaBHeHMM 1o npaBuiry Kpamepa. Kpurtepuit
COBMECTHOCTHU CHUCTEMBI INHEHNHBIX YPAaBHEHU.

KoneunomepHsbie BekTOopHBIe TpocTpancTBa. [Ipumepsl. Pasnoxkenue Bekropa mo 6asucy.
basuc u pazmepHOCTh BEKTOPHOI'O IPOCTPAHCTBA.

[ToxnmpoctpanctBo. Kpurepuii noanpocTpaHCTBa, IPUMEPBI.

@yHJaMeHTaIbHask CUCTEMA PELIEHU OJHOPOJAHOM CUCTEMBI JIMHEHHBIX YPAaBHEHUH.
JInneitnble onepaTopsl. MaTpuIia TMHEWHOT O OIlepaTopa.

Co0OcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HaYeH U1 INHEHHOT 0 orepaTopa.

MHorousneHsl 0T 0OJJHOM nepeMeHHoi. CTeneHb MHOTOWIEHA U €€ CBOMCTBA.

Jenenne MHorousneHos ¢ octatkoMm. Cxema ['opuepa. HOJ[ MHOrousieHOB.

Teopema besy. Kopun mHorounena. Konmnuectso kopHeit MHOrowieHa. Teopema besy.
dopmalibHas MPOU3BOAHAS MHOTOUIEHA. Pa3nokeHrne MHOrO4IEHA IO CTEMEHSIM X — a.
OcHoBHas TeopeMa anredpsl. HenmpupoaumMeie MHOTOWIEeHBI Haf mofisivu C, R, Q.
Pannonansubie KOpHU MHOTOWIeHA. Teopema Jlarpanixa.

Jenenune ¢ ocratkoM. CBONMCTBA ACTUMOCTH.

HOl u HOK uucen. Anroputm EBkinaa. Bzaumuo npocteie yncna.

[Ipocthie umnciia. becKOHEYHOCTh MHOXECTBA IPOCTHIX 4HCEN. ['eHepaius MpOoCThIX
quCcell.

OcHoBHas Teopema apudmeTrku. CreCTBUS U3 OCHOBHOM TEOPEMBbI apH(PMETHKH.
CpaBuenusi. [Ipocreitimme cBoiicTBa cpaBHeHUM. KoJIbI10 ¥ MOJI€ KJ1aCCOB BHIUETOB.
Oyukus Dinepa. Teopemsr Ditnepa u Depma.



29. CpaBHEHHUS C HEU3BECTHOW BennuynHOW. JImHelHble cpaBHEeHUS. CHUCTEMBI JIMHEHHBIX

CpaBHEHHH.

30. [Topsnok yrcna u Kiaacca BeiueToB. [leppooOpasHbie KOpHHU.
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OC-7. IlpumepHbIii NepevyeHb BONMPOCOB K IK3aMeHY
2 cemecTp

@ynkmus. CoiictBa pynkuuu. Crnoxnas pyrakuus. OOpaTHast pyHKIHS
ITpenen pynkuuu. Teopemsl o npeaenax.
3ameuaTenbHble TPEACIbI.
HenpepsiBHOCTh  yHKIMU. CBoOlicTBa HENpEephIBHBIX (QyHKOHW. HempepsiBHOCTH
HJIEMEHTAPHBIX QYHKIIUI
Onnocroponnue mnpenensl. Toukm paspeiBa  (QYHKIUM W UX  KJIacCH(HUKAIUA.
HenpepreiBHOCTD QyHKIIHU HAa MHOKEeCTBE. CBOWCTBA HEMIPEPHIBHBIX (PYHKITHIA.
[TpousBognast ¢yHKIMM B TOuke. ['eoMeTpuyeckuii M MEXaHMYECKUH CMBICIT
npou3BoHON. nddepeHunpyeMocts QyHKIIUU
Heob6xomumble w  goctaroynbie  ycimoBusi — auddepenmupyemoctu.  [IpaBuina
muddepenurpoBanus. [IpousBonHas cioxHoW u oOpaTHoW (yHkumil. IIponsBoanas
(GYHKIMH, 3aJaHHON ITapaMETPUUYECKHU.
Huddepennman GpyHKIINN, €T0 reoMeTpruIecKrii cMbIcil. [Ipumenenne nuddepenimana B
NPUOIM>KEHHBIX BBIYMCIICHUSX.
OcHoBHBIe Teopembl 0 auddepenunpyemsrx ¢ynkuusx: depma, Posrs, Jlarpanxa,
Komm. [TpaBuno Jlonutans.
[TpousBoauble U QU depeHIranbl BBICIIUX MOPSIKOB.
[TepBooOpaznas GpyHKIUS U HeompenaeleHHbIH nHTerpayl. CBOWCTBA NEPBOOOPA3HBIX U
HEOIIpe/IeNIEHHbIX UHTErpajoB. Tabiuiia HHTErpaios.
OCHOBHBIE METO/IbI MHTErPUPOBaHHUs (HETIOCPEICTBEHHOE, METO/I 3aMEHbI IIEPEMEHHOM,
METOJ] UHTETPUPOBAHUS 10 YACTSAM).
OmnpeneneHue ONpeAeeHHOr0 UWHTerpaia. ['eomerpuueckuii cMmbicia. CBoiicTBa
ornpeneneHHoro uurerpana. @opmyna Hetotona—JleliOHuma.
YucnoBsle mocien0BaTeNbHOCTH, [Ipeaern mocnenoBarenabHOCTH.
CXOoIMMOCTh YMCJIOBOM IOCIENOBATENbHOCTU. JlocTaTOUHOE YCIOBHE CXOAMMOCTH
nocnenosarenpbHocTu. Kputepuii Komm cxoqmMocTy ocie10BaTeIbHOCTH.
UYucnossie psaasl. CBONCTBA YHCIOBBIX PSIOB.
HeobxomuMelil mpu3HaK CXOAUMOCTH. ["'apMOHUYECKUI pAI.
3HaKoIepeMeHHbIe U 3HAKOUepeAyIommecs psiapl. AOCOTIOTHAS M yCIOBHAs CXOUMOCTh
psaga. Ilpusnak JleilOHMIIA CXOOMMOCTH 3HaKodepeayrmerocs psga. [lpusHaku
cxoxuMocTu panoB upuxie u AGens.
[Tonstne GYHKIMOHATBHOW MOCIEAOBATEILHOCTH U (PyHKIIMOHAIBHOTO psima. O0macTh
cxogumoctu psaga. llotodeunas m paBHOMEpHas cxoauMocTh. CBOMCTBA PaBHOMEPHO
CXOZSILMXCS PSIOB.
Crenennble psaabl. Teopema AoGens. OOnacTb CXOAMMOCTH M PaaAUYyC CXOJAUMOCTH
cTeneHHoro paga. CBOWCTBA CTENEHHBIX PSAIOB.
Psnpr Teitnopa u Makiopena. PaznoxkeHrne OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUN B psIbI
Teiopa n Maknopena. [IpuioxeHus CTeeHHbIX PI0B.
OcHOBHBIE TOHATHS T€OpUU BeposTHOCTEH. COOTHOLEHUS MEXKTy COOBITHUSAMH.
Kiaccuueckoe onpenenenne BepossTHOCTU. CTaTUCTUUECKOE ONPEEIIEHNE BEPO ATHOCTH.
VYcnoBHast BeposiTHOCTh. Teopema yMHOXKeHHUs BepositHocTel. Teopema ciiokeHHS
BeposiTHOCTeH. CBOICTBAa HE3aBHCUMBIX COOBITHH. DopMyrna TOJHOW BEPOSTHOCTH.
®opmyisl beieca.
HesaBucumelie ucnbitanusd. @opmyna bepuymnu. JlokanpHble npuOavxeHus: Gopmyibl
bepnym. MaTerpanpnas teopema Jlamnaca.
AKCHOMaTHYECKOEe IMOCTPOEHUE TEOPUHM BeposTHOCTEH. HenmpepbIBHOCTH BEPOSTHOCTH.
I'eomeTpuyeckoe onpeneneHne BEpOITHOCTH.
[TonsATHE ciy4aiiHOW BeIWYMHBI. JMCKPETHBIE U HEMPEPBIBHBIE CIIy4aliHbIE BEJIUYHHBI.
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MaremaTndeckoe OKHIaHHE,
CIIy4ailHOW BEJIMYMHBI.

D yHKIU paclpeesIeHUs CIIyYalHOU BEJIMYUHBI, €€ CBOUCTBA.

JucKkpeTHbIE clydailHble BEJIMYMHBI, UX 3aKOHBI pacnpenencHus. ['eomerpuyeckoe u
TUIIEPTeOMETPUUECKOE paclpenencHus. bunomuansHoe pacnpenenenue. Pacnipenenenue
Ilyaccona.

HenpeppiBHbIe ciaydaliHble BeIMYUHBI. [[IIOTHOCTE BEPOSITHOCTH, €€ cBOMCTBA. [Ipumephl
HEINPEPHIBHBIX CIIyYalHBIX BEJIMUUH: PABHOMEPHOE U I10KA3aTEIbHOE PACIIPEICIICHNUS.
HopmansHoe — pacnpeneneHue:  IUIOTHOCTb — pacHpedeiieHHs,  €ro  YHUCIOBBIE
xapaktepuctuku. [IpumeHeHne HopmanpHOro pacnpeaeneHus. [IpaBmiio Tpex curm.
[{enTpasbHas npenenbHas Teopema.

[Tonsitue o 3akone Oonpimx uyucen. HepaBencrtBo YebbieBa. Teopema YeOnliieBa u ee

aucnepcus, CpeaHee KBaApPaTHYCCKOC OTKJIIOHCHHUC

npumenenue. Teopema bepHysim.

B koHI1Ie H3y4eHU st JUCIUIUIMHBI TOABOSATCS HTOI'M PA0OThI CTYAECHTOB Ha JIEKIIMOHHBIX U
NPAKTHYECKUX 3aHATUAX ITyTeM CYMMHPOBaHUS 3apa00TaHHBIX OAJIJIOB B TEUSHHE CEMECTPA.

KpnTepml OllCHUBAHUS 3HAHMH oﬁy'{amumxm o TMCIMIIIMHE

Dopmuposanue 6anILHO-PEUMUHE080U OYEHKU pabombl 00Y4arOUUXCSL

ITocemenue Pabora Ha
Ilocemenue
MPaKTUYECKUX | MPAKTUYECKUX | DK3aMeH
JIEKITU U
3aHATAN 3aHATHUAX
Paz0anioBka o
30amoBKa o | o g 10x 1=10
152 6amnna 32 bamna
BH1aM paboT 0aioB 0aioB
1 cemecTp -
Cymmapreiii | ¢ o0 on 16 Gam0B 168 Gamna 200 Gamos
Makxc. 0ain max max max max
Ilocemenue Pabora Ha
ITocemenue
MPaKTUYECKUX | MPAKTUUYECKUX | DK3aMeH
JIEKUU
3aHATUN 3aHITUSX
Pasz0aiuioBka 1o 9x 1=9 15x 1=15
212 GamioB 64 b6amna
2 BHaM padoT OayIoB Bbamnos
cemectp | CymMMapHBIT 24 Gana 236 GannoB 300 GamnoB
9 0aJu10B max
Makc. bamn Max Max max

Kpumepuu oyenusanus pabomer obyuarowecoca no umozam 1 cemecmpa

Bamaawl (2 3E)

«BavYTCHO»

ooiee 100

«HEC 3a4TCHO»

100 1 meHee

Kpumepuu oyenusanus pabomul 006yuaioue2ocsi no umozam 2 cemecmpa

Onenka

Bbaaasl (3 3E)




COTJIIHYIHO 271-300

«XOpOILIO» 211-270

«YJIOBJIETBOPUTEIBHOY 151-210
«HEYJIOBJIETBOPUTEIBHO 150 u menee

6. MeToauueckue yKa3aHusl 1Jisl 00y4aKOIIUXCS O OCBOEHUIO UCIUTIIHMHBI

VYcenemHoe u3yueHue Kypca TpeOyeT OT OOydarolMXCsl MOCEIIEHHS JIEKIMM, aKTHUBHOW
paboOThl Ha MPAKTUYECKUX 3aHSATUSIX, BBINOJHEHUS BCeX YYEOHBIX 3aJaHHMM MpenojaBaTens,
03HAKOMJICHHS C OCHOBHOM U JIOIIOJTHUTEIBHOM JINTEPATypPOH.

3anuch JeKIMM — OJHa U3 (OpPM aKTHBHOM CaMOCTOSTENIbHOM paboThl 00ydarommxcs,
TpeOyrolIasi HaBBIKOB M YMEHHUS KPATKO, CXEMAaTUYHO, MOCJIEAOBATENFHO M JIOTUYHO (PHUKCHUPOBAThH
OCHOBHBIE TOJIOXKEHMs, BBIBOJBI, 00001IEHNs, HOPMYJINPOBKU. B KOHIlE JEKIMKM MpernoaaBareb
octaBisieT BpeMs (5 MHUHYT) I TOro, 4yToObl OOydaroluecs HMMEIM BO3MOXKHOCTH 3a]aTh
YTOYHSIONIME BOIPOCHI II0 H3y4aeMOMy Marepuainy. Ms3-3a HEZOCTaTOYHOrO KOJIMYECTBa
ayJUTOPHBIX YacOB HEKOTOPbIE TEMbl HE YJAeTCs OCBETUTh B IIOJHOM O0O0BEME, MO3TOMY
IIpEeroJaBareib, 10 CBOEMY YCMOTPEHUIO, HEKOTOPBIE BOIIPOCHI BBIHOCUT HA CAMOCTOSTEIIBHYIO
paboTy CTYJAEHTOB, PEKOMEHIysl Ty WJIM HHYIO JuTeparypy. Kpome storo, s mydmero ocBoeHus
Marepuaja M CUCTEeMaTH3allMyd 3HAaHUH 10 JUCIMIUIMHE, HEeOoOXOAWMO IOCTOSHHO pa30uparhb
MaTepHalibl JEKIMI 10 KOHCIEKTaM U y4eOHbIM ocobusM. B ciyuae HeoOXoaumMocTH oOpaiaTbest
K IIPENOAABATEIIO 3d KOHCYJIBTAllHEH.

IloaroroBka K NpaKTHYEeCKUM 3aHATHAM.

IIpn moaroToBKE K IPaKTUYECKUM 3aHATUSAM CTYIEHT AOJDKEH HM3Yy4YUThb TEOPETUYECKUU
MaTepuan Mo TeMe 3aHATUs (MCIO0JIb30BaTh KOHCHEKT JIEKLMM, U3yUYUTh OCHOBHYIO JIUTEPATypy,
O3HAKOMUTBCSI C JIOTIOIHUTEIBHOM JINTEPATypOl, TP HEOOXOIUMOCTH JJOMOJIHUTh KOHCIEKT, Jeas
B HEM COOTBETCTBYIOIIME 3alMCH W3 JIUTEPATypHBIX MCTOYHUKOB). B ciyuae 3arpynHeHui,
BO3ZHUKAIOIIUX NPU OCBOCHUU TEOPETHUECKOro MaTepHualla, CTyAEHTY cieayeT oOpamiaTbes 3a
KOHCYJbTallMell K mpenogaBarento. Mg Ha KOHCYNbTAaLMIO, HEOOXOJUMMO XOpOIIO MPOayMaTh
BOIIPOCHI, KOTOpBIE TPEOYIOT pa3bsICHEHUSI.

B Havasie mpakTH4YeCKOro 3aHATUS PENOAABATENb 3HAKOMHUT CTYAEHTOB C TEMOM, OrjamaeT
ILUIaH IIPOBEICHUS 3aHATHUA, BBINACT 3alaHus. B TedeHHe OTBEICHHONO BPEMEHHU Ha BBINIOJHECHUE
paboThI CTYJCHT MOXKET 00paTUTHCS K MPENOJaBaTEIo 32 KOHCYJIbTA[MEH UK pa3bsicCHEeHUsIMH. B
KOHII€ 3aHATHSI IPOBOAUTCS MPUEM BBIIIOJHEHHBIX 33/laHU i, COOECEJOBAHUE CO CTYJCHTOM.

Pe3ynpTarhl BHIOMHEHUS IPAKTUUECKUX 3JaHUN OLIEHUBAIOTCS B OaiaxX, B COOTBETCTBUHU C
OaJUIbHO-PEUTUHT OBOM CHCTEMOM YHUBEPCUTETA.

IInansl npakTHYecKux 3aHATHH (cemecTp 1)
3AHATHE Ne 1. MHoOXkeCcTBA U ONlePAlIMU HAJl HUMU

1.Haittu AUB, AnNB, A\B, B\A, AAB, 4 , B, B\4 , A\B, AxB, BxA
CCJIN

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

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

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

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

n) A=[1,3], B=[1, «],

e) A = (1,00), B = [2, ),

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

3) A=10,3],B=R.

2. HOK&SLIB&TB CBOﬁCTBa onepaum“l HaJd MHOXCCTBaMU, 3alIMCAHHBIC HA JICKIIUH:
a) (A U B)xC = (AxC) U (BxC)

6) (A N B)XC = (AxC) N (BxC)



B) (A \ B)xC = (AxC)\ (BxC).

4. BBISICHUTB, CIPABEJIMBBI JIM PABEHCTBA:
a)A\(A\B) = AnB

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

3AHATHE Ne 2 CooTBeTCTBHS, BUABI COOTBETCTBHIA
1. OxapaKTepI/I3OBaTI> COOTBCTCTBHUS 3aJaHHBIC HA MHOXECTBEC BCCX I[GﬁCTBPITCJIBHBIX YHUCCII.

a) f(x)zarcsin(x/;), 0) g (x)= Inx, B) f(x)=sinx, r)f(x) = 1 ,m)f(x)=x%+5,
X

e)h(x) =21, 3) f (x) =x3+ 1, m) g(x) = Vx+1,x) h(X) = %1, 1) g(x) = ctgx.
X

2. OxapakTepu30BaTh COOTBETCTBUS, ICUCTBYIONIME U3 MHOKecTBa {1, 2, 3, 4} BO MHOXKeCTBO {1,
2,3}

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

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

B) {<1’ 2>) <273>’ <333>, <4’1>}7

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

3. HaliTu KOMIO3HIIUH:

g-f.h-(g-f), hg, (h-g)-f, g (g:f)h, g-(h-f):

a)f () =x2+5,9(x) = Vx, h(x) = 21,

§) £00=x+1,009 = Va+l e = —.
B)F(X) =3+ x3,g(x) =g (4 + x), h(x) = 11+,
r) f (X) = arcsin(x +2,5), g(x) = sin X, h(x) = 3%,

3AHATHE Ne3. CpaBHUMOCTB YHCeJI 10 MOAYI10. OTHOIIeHHE 1eJTUMOCTH

JlokazaTenbcTBa CBOMCTB ACIMMOCTH uncell. Pemarorces 3anaun. BBoauTcs onpeaenenue:

Llenbie uncna a 1 b Ha3bIBAOTCS CPABHUMBIMHE 110 HATYPAIBHOMY MOAYJI0 m (0003HaueHne a = b
(mod m)), ecriu pa3HOCTb MEXTy HUMH JETUTCS Ha M.

OKBUBaJIEHTHOE omnpeaeneHue — Llenbie yncna a 1 b Ha3bIBAIOTCA CPABHUMBIMU 110 HATypalbHOMY
MOJIYJIIO M, €CJIA OCTAaTKU OT JIEJIEHUS Ha My 3TUX YU CEJ PaBHBI.

1. loka3aTb, 4TO JTaHHBIE ONPE/ENIEHU S SKBUBAICHTHBI.

2. JlokazaTb, YTO OTHOILEHNE CPABHUMOCTH SBJISAETCS OTHOLIEHUEM SKBUBAJIEHTHOCTH.

3. IToctpoiiTe Bce Kiacchl BBIUETOB 110 MOAyI0 7 u 6. Haligure cymmy, pa3sHOCTb, IPOU3BEICHUE

KJ1accoB [4] 1 [S5] B COOTBETCTBYIOIIIEM MHOKECTBE.

4. Hatinnre HOlm HOK uncen 117 u 111999.

5. Jloka3aTh CBOMCTBA:

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

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

B)a=Db (mod m) A c=d (mod m) =>ac = bd (mod m).

IlIpocmeule u cocmasnwie uucia. Omuouwienue denumocmu.

Hoxka3zarenscTBO cBocTB nenumoct. HOJ{ u HOK.

1. BBISICHI/ITL, ABJIACTCA JIX YU CIIO0 ITPOCTBIM UJIX COCTABHBIM. Ecnn uncno COCTaBHOE, TO PA3JIOKUTH

€r0 Ha IPOCTBIC MHOKUTCIIN
a) 6643 6) 1769 8) 997 r) 2520

3AHATHE 4. Onpenenuresin 4 00paTHbIe MATPHULbI

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

1. Yemy paBeH onpenenuTenb MaTpULbl A =



2. BerauciauTh Npou3BeAeHUE U HAWTH ONPEICTUTENb KaXI0W MaTPHUIIbI, BXOJISAIICH B
MPOU3BEACHUE, U PE3YJIbTaTa YMHOKEHHUS.

2 10 3 4 5 i1 0 2 -1 2 1 3 -1
-2 0 -4 2 -4 -2 -6 2
Lot sz 1 0 2 -1||2 1 3 -1
2) 511){-110 sls o 6 -3/ 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 -2|-|0 1 2 2 1 3 -1 2 1 3 -1
5 2 1 4 2 1 6 3 9 -3 3 9 -3
B) r) .
3. BeluuciuTe onpeaenuTesb MaTprIlbl
x y 1z x 1 0
1 01 y 01
2) 5 11 6) (5) z 11 .

Coaep:xanne BHeayIMTOPHOM padoThl CTYIEHTA MPH NMOAT0OTOBKE K 3aHATHIO:

1. Haiitu MmaTpuity oOpaTHyto K MaTpHIle, €CIIM OHA CYIIECTBYET:
1 2 1
1 2] (1 2) 4 3 -2
2) -1 -3 6) 2 4 B) -5 -4 —1’
1111
3 -1 1 3
0111 3 _2 0 2
0011 3 -2 0 2
) 0 001 e) -1 -1 -1 0

3AHATHE 5. Pemienue cucreM no npasuiry Kpamepa
Pemmute cucremsl no npasuity Kpamepa:

X+3y—-2z=3 2x+y—-3z=1
a) \2X+y-32=2; 0) 12x+6y—-4z=0;

2x+4y—-4z=1 x+2y-2z=-1

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

2x+6y—-4z=1 x+2y—-2z=0
2. PemmTh MaTpu4HOE YpaBHEHHUE:

N

3AHATHE 6. Ba3uc u panr KOHe4YHOH cHCTeMbl BEKTOPOB

OcymecTBisieTcs pa300p TOMAIIHEro 3aaHus (IPOBEpKa OTBETOB, BHIICHEHHE BOIIPOCOB).
@OpoHTaNbHO U Yy IOCKHU pazouparotes 3anaun 18 (Heuérnele), 19, 20, 22, 23 (1).

1. HaiiTu panr u 6a3uc cucTeMbl BEKTOPOB, BEIPA3UTE BCE BEKTOPHI CUCTEMBI Yepe3 Oa3uCHbIE:
a)ai1(1,2,3), a2 (1,1,1), a3 (3,2,1), a4 (4,4,1);

0) a1(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)ai(l,0, 1,2),ax(1,1,0,1),a3(1,1,0,1), a4 (3,2,2,3), a5 (2, 1,2,2);

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

2 1
-1) |1 2



e) (n/3) a1(1, 1, 1, 1), a2(1, 0, 0, 0), a3 (0, 1, -2,
x) F1(X)=xx3, f2(x) = x* - x3, fa(x) = 8x*+4x3,

(1 ZJ (1 2) (3
3) A1= -1 -3 ,A2= 2 4 Asz= 3

2.BBIYuCcIuTh paHTH CISIYIONIMX MATPHII:

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) 517 10 2
4 -8 7

1111

2. 7 -2 0111

6 -1 5 0011

a2 15 9) oo 1)

3AHATHE 7. Pemienune cucreMm JIMHEHHBIX ypaBHeHHil Metogom I'aycca (HeogHOpoaHBbIe

CHCTEMBbI)

1), a4 (0, 2,0, - 2),

)

7 1
9 11
2 7 1 2 1
13 19 4 3 =2
-5 6 B) -5 -4 -1 |
3 -1 1 3 0O 1
-3 -2 0 2 -1 0
-3 -2 0 2 -1 -1
-1 -1 -1 0

x) (v3) 1 7L

Haiitu o0riee pereHne cucTeMbl U Kakoe-HuOyIb acTHOE penieHue. Crenarb

IPOBEPKY.

O R kL Pk

a)x1—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
Ox1+ 2x2 + 34x3+ 23x4= 3
7x1+4x2 +26x3+ 20x4=4

B) 3x1+ 2x2 + 5x3+ 2x4 + 2x5=1
2X1+ X2 t4x3+ x4+ x5=3
X2—2X3+x4+x5=7
2x1+ 3x2 +x3+ 3xa+ 3x5=0

r) 4x1—4x2 + 3x3+ 6x4 + 2x5= 1
2X1-2x2 +x3+2x4+2x5=1
X1 —x2+x3+2x4+3x5=2
X1 —x2+3x3+ 7x4+ 11x5=0

@poHTaNBHO U Y IOCKHU pazouparotcs 3a1aun 39 (HeuétHole), 40, 41.
Copep:xanne BHeayIMTOPHOM PadoThl CTYACHTA NIPH NMOATOTOBKE K 3aHATHIO:

Haiitu pynnameHTanbHyI0 CHCTEMY PELIeHUH U CHCTEMBI OJTHOPOIHBIX TMHEHHBIX YPaBHEHU I

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

0)x1+4x2+x3+2x4=0
6x1+x2—2x3—3x4=0
5X1—6x2 —4x3—Tx4=0
Tx1+ 8x2+x4=0

B) 2x1— 12x2 — 5x3— 8x4 —x5= 0
9x2+x3+2xa+3x5=0
10x1+ 6x2 —3x3+ 7x4+ 15x5=0
4x1+ 3%x2 —x3+3x4+ Tx5=0

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

1) 3x1 + 2x2 + x3 — 6x4 + 2x5=0
4x1+x2 +x3—12x4+4x5=0
I11x1+5%x2+3x3—-27x4+9x5=0
7x1— Tx2 + 2x3—48x4+ 16x5=0
5x1+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+ 7x4a=0




3AHATHE M 8. JInneiinble onepaTopbl U HX MAaTPHIbI

BbIsscCHUTD, SBIISETCS U JaHHBIN onepaTop JUHEHHBIM. ECiu 3TO BO3MOXHO, HAWTU €ro MaTpuily,
COOCTBEHHBIE 3HAUECHU S

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 - 6x3, 4x1 - 4x3, 4X1 - 6X3)

r) A(x1, X2, x3) = (X1 + X2 + X3, X1+ 2x2, 1)

) A(x1, x2, x3) = (5x1 - 2x3, 8x1 + x2 - 4x3, 12x1 — 5x3)

Copnep:kanne BHeayIMTOPHOM PpadoThl CTYJAEHTA NPH MOATOTOBKE K 3aHATHIO:

BrIsicHUTS, ABJISIETCA JIM TaHHBIN ONIepaTop JMHEUHBIM. ECM 9TO BO3MOKHO, HAUTH €r0 MaTpULLy:
e) A(x1, x2,x3) = (6 - 5x2 - 4x3, 3x1— 2X2 - x3, 0) (1/3)

xK) A(x1, x2, X3) = (X3, X2, X1) (1/3)

n) A(x1, x2, x3) = (-x1 + 2x3, X1 + X2 - X3, 2x3) (11/3)

1) A(X1, X2, X3) = (X1 + X2 - X3, X1 - 4x3, X1°) (1/3)

M) A(x1, X2, X3) = (X1 + x2 + X3, X1 + X2, X3) (1/3)

3AHATHE M 9. TloJie KOMILIEKCHBIX YHcell, ajiredpanyeckasi 1 TPUrOHOMeTpuYeckasi popma
KOMILJIEKCHOTO YHCJIa
1.Beruncnute B anredpanveckoit (hopMe 1 ¢ IMOMOIIBIO TTepexo/ia K TPUTOHOMETPUIECKOM hopme:

1 1. 42 6
G+ s+t e |
4 4 6 6 :6)(6+2iVo)(- 3-3i)
1+i —2+i243
p) 3+i3V3 . ) 1+i3
Brrauciute ¢ momMonipio mepexoia K TpPUroHOMETpUIecKon hopme
C-i

ﬁ)m V3 1.)6
m2 20

(—-—-=i
e) 2 2
(V3-i)*@+i)°  (i+43)°
- - 6
%) (1+|\/3—) _— (i-1) .
2. Haiinute KopHU n-0i creneHu us 1
a)n=3;06)n=4; B)n=2;1)n=06.
3. BeruucauTe u pe3yabTaT MpeicTaBbTe B TPUTOHOMETPUYECKOH (hopMme:

/3—3i [—2_2i |1 3/—1+i
a) |+\/§’ 6) i—1 ,B) —2+2|\/§’ F) 1+\/§|

4. BeruucnuTe U pe3ysbTaT MpeICTaBbTe B alNredpandeckoit opme:

a) N=3+4i. 6) 15+ 8i

3

5. Pemmnre ypaBHeHHUS:

a)x? +2x +3=0;

0) x* — 6x% + 25 =0;

B)x?— (3 +2)x+5+i=0;

r) Z+27=3+2i,

Jlanee yka3pIBaloTCs 3a/1aHUsI 1O TOCOOUIO

NnpszoBa /1.3. 3agauHuK-IPpakKTUKYM 110 ayiredpe u Teopuu uncel. Yacts 2. — YabsHoBck: Yl TIY,
1999. - 36 c.

3AHSITHE NelO. Teopusi AeJIMMOCTH B KOJIbIle MHOT04JI€HOB

1. Paznenuth MHOTOWIEH f(X) HAa MHOTOYJIEH g(X) C OCTaTKOM. BBITIH caTh COOTBETCTBYIOMIYIO
TEOpPEMY O JIEJIEHUH C OCTATKOM.

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

6) f(x) = 2x°— 6x3+2x - 8, g(x) =3x%+3

2. Haititu HOJl m HOK MHorounenos f(x) u g(x).

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



6) f(x) = x*+2x3 +2x%+2x + 2, g(x) =x3+ 3x%+ 2
3. Haitiqure panmoHanbHble KOPHH MHOTOWICHA:

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 (W3)

n) 6x* +x3+2x2— 4x + 1 (n/3)

e) 3x° + 17x*+ 36x3+38x% + 19x + 5

Copepxxanne BHeayIMTOPHOI padoThI CTY/ICHTA MPHU MOATOTOBKE K 3aHATHIO:
1. Haiitu HO/] u HOK muorounenos f(x) u g(x).
B) f(x) = x>+ x* + 3x3 +4x® + 4x + 2, g(x) = x° + 2x* + 3x® + 6x° + 6x + 2
r) fx)=x8+6x>+2x3 +3x%+6x+ 1, g(x) =x°+ 6x* + 4x®> + 4x + 6
2. ITonw3ysicy cxemoit I'opHepa, paznenuts f(x) Ha (X — a)
a)fx)=x*-3x3+x-1,a=2
6) f(x)=9x>+ 8x>—10x,a=—3 (u/3)
B) f(x)=4x°+x%,a=—1—1i
2. [Monwayscek cxemoit ['opHepa, HaiiTh 3HaYeHUE f(X) B TOUKE a
a) f(x) =x°+3x*+2x°— 8x + 40, a=—3
6) f(x)=x*—3x3+6x’—10x + 16, a= 4(1/3)
B) f(x) =3x* —x+300i,a=—3 +i
3. Ucnone3ys cxemy ['opHepa, pazaenuts f(x) Ha g(X)
a) f(x) = 2x°— 5x° - 8x, g(x)=—x-3
6) f(x) = 2x°— 5x3—8x, g(x) =3x+3
B) f(x) = 2ix3+ (1+i)x? — x, g(x) = (1+i)x — (2 - 2i) (W3)
r) f(x)= 3x®—2x*+6x3 — 8x + 11, g(x) = 2x + 3 (1/3)
4. Paznoxxuth MHOTOWIEH f(X) 1Mo cTeneHsm (X — 2) 1 HallIMTe 3HaYeHNE MHOTOUYJICHA U BCEX €T0
MPOU3BOAHBIX IPU X = 2.
a) 2x°— x° - 2x2 - 6x + 10
6) 4x3—2x% + 5x — 1 (/3)
5. Ions3ysick cxemoit I'opHepa, pacKpbITh CKOOKH (Pa3I0KUTh MO CTETICHSIM X)
a)(x +3)*-3(x +3)P°+5x+3)-2
6)2(x —3)8+ 7(x - 3)° + (x = 3)* - 5(x — 3)> + 4.
2 cemecTp
DJleMeHThl MATEeMaTH4YeCKOr0 aHAJIN3a

Paznensl «BBenenue B MaTematudeckuil ananus» «Iuddepenimanpsaoe ncurcieHue GyHKIun
OJTHOM TIepEeMEHHOI», « THTerpanpHoe ncurcienne GyHKIHI 0THOM IepEMEHHOMN » U3Yy4aJHCh B
IIEPBOM CEMECTPE B paMKaxX TUCHUILINHBI « OCHOBBI MATEMAaTHYECKOTO aHAIHN3a.
BAHATHUE Nel. YucnoBele psiasl. CBoiicTBa 4YMCIOBBIX psAnoB. HeoOxoaumblit mpu3Hak
cxoqumocTu. ['apmonunueckuit psa. [lpusnaku [lanambepa, Komm, Teopema cpaBHEHUs, TeopeMa
CpaBHEHUS B MpeeNbHOI hopMe.
BAHSTHUE Ne2. 3HakonepeMeHHbIE W 3HaKo4epenyromuecs: psjabl. AOCOIIOTHAas M yCIOBHas
cxonuMocTs psiza. [Ipusnak JleiiOHMIIa CXOAMMOCTH 3HAKOUEPEAYIOMIETOCs Psia.
SBAHSTHE Ne3. Ilonsatne (yHKIIMOHAIBHOW IOCIEAOBATEIIBHOCTH W (YHKIIMOHAJIBLHOTO psfa.
Ob6nactb cxonumocTH psaa. [loToueunas u paBHOMepHas cxoguMocTh. CTeneHHsbie psiasl. Teopema
Abens. O6macTh CXOAMMOCTH M PATUyC CXOAMMOCTH CTENEeHHOTro psja. CBOMCTBa CTEMEHHBIX
PAIOB.
SBAHSTHE Ned. Psaner Tetinopa u Maknopena. Pa3noxxenre OCHOBHBIX 3JIEMEHTAPHBIX PyHKIHH B
psansl Teinopa u MakinopeHa.
SBAHSTHE NeS. [TpunokeHus CTENEHHBIX PSIIOB.

DJIeMeHThI TeOPHUH BeposITHOCTEM



SBAHSITUE Ne6. OcHOBHBIE TIOHSTHUS TEOPHH BEpOSTHOCTEH. COOTHOMICHUST MEXKITy COOBITHSIMH.
Knaccuueckoe omnpenenenue BepoSTHOCTH. (CTATHUCTUYECKOE ONpPENETICHUE BEPOSTHOCTH.
I'eomeTpuueckoe onpeneneHue BEPOATHOCTH.

BAHSATHUE Ne/. VYcioBHass BEpOSTHOCTh. TeopemMa YMHOXEHHS BeposiTHOocTel. Teopema
CoXKeHus BeposiTHocTel. CBOMCTBA HE3aBUCHMBIX COOBITHH.

SAHATHE Ne8. ®opmyna nonHol BepositHocTH. Dopmyisl belieca.

BAHSITUE Ne9. HeszaBucumbie ucneitanus. @opmyna beprymmm. JlokanbHBIE MPUOTHKECHUS
dhopmyel beprymmu. Materpansaas Teopema Jlammaca.

BAHSATHE NelO. Ilonstue ciay4ailHOH BeNWYMHBL. J[MCKpETHBIE W HENpPEpBIBHBIC CIIydaiiHbIE
BenMurHbI. CTaTUCTUYECKOE pacmpeaeieHue (IUCKpeTHoe, WHTepBaiabHOE). [lomuron wactor,
rucrorpamma. MareMaTuueckoe OKHMJAaHHWE, IUCIEPCUs, CPEIHEE KBAJIpaTUUYECKOE OTKJIOHEHHE,
MOJIa, MEIMaHa CIIy4YailiHOW BEJIMYUHBI.

SAHSATHUE Nell. Oynkmnus pacnpeneiacHus CIydyallHOW BEJNIMYHMHBI, €€ cBoWcTBa. [lmoTHOCTH
pacrnpeneneHus, €e CBOWCTBA.

BAHATHUE Nel2. JluckpeTHble cinydailHble BEIWYMHBI, WX 3aKOHBI paCIpPENCIICHU.
['eomerpuueckoe ¥ THIEPreOMETPUUYECKOE paclpeneeHus. buHoMmMHanbHOE pacipeaeraeHue.
Pacnpenenenue Ilyaccona.

3BAHSITUE Nel3. HenpepslBHBIE CilydaiiHble BeTHMUMHBI. [[IOTHOCTH BEPOSTHOCTH, €€ CBOWCTBA.
[Ipumepbl HeMpPepPBIBHBIX CIyYalHBIX BETUYUH: PABHOMEPHOE U ITOKA3aTEIBHOE PaCIPEIEICHUSL.
BAHSITHE Nel4. HopmanbHOoe pacnpeseneHue: IUIOTHOCTh paclpeieieHts, €ro YHCIIOBBIE
xapakrepucTuku. IIpumMenenne HopmaneHoro pacupenenenus. Ilpasuiio Tpex curm. LlentpansHas
IpeaenbHas Teopema.

BAHATHUE Nel5. Tlonstue o 3akoHe Oonpmmx uuced. HepaBenctBo YeOwimeBa. Teopema
UYeOnimea u ee mpuMenenue. Teopema bepuyim.

7. IlepeyeHb OCHOBHOH M [OTIOJHUTEIbHOH Yy4eOHOUH JuTepaTypbl, VHTEepHET-pecypcos,
HEeO0XO0AMMBIX /IJIf1 OCBOCHUS TUCHUILIUHBI
OcHoBHas JMTEpaTypa

1.Becenosa, JI. B. Anre6pa u teopust uncen: yuebHoe nocobue / JI. B. Becenosa, O. E. TuxoHos ;
Ka3zanckuii HalMOHANBHBIA HMCCIEIOBATEIbCKUI TEXHOJOIMYECKU yHuBepcuTer. — KazaHb
Kazanckuii HayqHO-HCCIIeI0BaTENbCKUM TexHOMoTnuecknii yausepeutetr (KHUTY), 2014. — 107 c.:
ni. — Pexxum nocryna. — URL: https://biblioclub.ru/index.php?page=book&id=428287 )
2. CmomuH 10. H. Anrebpa u Teopus uucen: yued. mocodue / FO. H. Cmomuna. — M. : ®JIMHTA :
Hayka, 2017. — 464 c. (http://znanium.com/bookread2.php?book=1034573
3. Kyapssues JI. M. Kparkuii kypc Marematrmueckoro ananuza. T.1. JluddepenmnuanbHoe wu
WHTETpaNbHOE MCUUCIICHHUS (QYHKIUN ogaHOU mepemeHHOW. Psner: YueOnuk / JI.JI. Kynpssues. — M.:
duzmaraur, 2015. - 444 c. - ISBN 978-5-9221-1585-8.  — URL:
https://znanium.com/catalog/document?id=293958&showcollections=1
4. Teopust BEepOsSTHOCTEH U MaTeMaTHYeCKasi CTaTHCTHKA : yueOHoe nocodue / JI.I'. buprokosa, I'.I1. BoOpuk,
P.B. Caruros [u np.] ; moxa pexa. B.M. MarseeBa. — 2-¢ u3., ucnp. u jorn. — Mocksa : UTHOPA-M, 2024.
— 289 ¢. — (Boicuiee obpaszosanue). — DOI 10.12737/18865. - ISBN 978-5-16-018751-8. - Tekcr :
anekTponHbIit. - URL: https://znanium.com/catalog/product/2053975

JonosHuTebHas JIUTEpPaTYpa
1. "BanoBa C. A. Jluneiinas anrebpa : yueOHoe mocobue / C. A. VBanoBa, B. A.IlaBckuii ;
KemepoBckuii TOCymapcTBeHHBIH yHUBepcuTeT. — 2-¢ u3l. — Kemepoo: KemepoBckuit
rocylapcTBeHHbI  yHuBepcuter, 2019. — 125 c¢. : w1, Tabm. —  Pexum
nocryma:: https:/biblioclub.ru/index.php?page=book&id=573547
2. Jluneitnas anreOpa. Jluneiinsle omeparopbl. Kamparuunsie ¢opmer. KomriekcHbie udmcna:
YuebHoe mocobue / PybGamkumna E.B. - M.: HUI[ HH®DPA-M, 2016. - 38 c. (URL:
https://znanium.com/catalog/product/544419). https://znanium.com/read?id=17915

3. benmbko, M. B. Teopus BepoATHOCTEH, MaTeMaTHyecKasi CTaTHCTHKA, MaTEMaTHYCCKOe
nporpamMmupoBanue : yaebHoe nmocodue / U. B. bensko, 1. M. Mopo3zoBa, E. A. Kpumranosuy. —



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. : nn. — (Briciiee oopasoBanue: bakanaspuar). - ISBN 978-
5-16-011748-5. - Tekcr : anexTponnsiii. - URL: https://znanium.com/catalog/product/1862599

Humepnem-pecypcot
- 9BC ZNANIUM.COM http://znanium.com
- 3BC «YHuuBepcuterckas oubimoreka onaita» http://biblioclub.ru
- DnekrpoHHas orndnuoteka http:/lib.mexmat.ru/books/75829 (cBoOoaHbIM HOCTYIT)
— DnexTpoHHas oubauoreka http://www.razym.ru (cBoOOIHBIH JOCTYII)
- http://nsportal.ru/sites/default/files/2012/12/10/tvorcheskiy proekt po matematike na t
emu.docx.
http://www.mathnet.ru O6iepoccuiickuii MaTeMaTHYECKU M IIOPTA
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JlucT cornacosanuus paboueit nporpaMmst
yueOHOIt ANCUMMIHHBL (MPaKTUKH )

Hanpagaeune noaroroskn: 44.03.05 lNeparoruyeckoe odpasosanne

Ipoduas: HudopmaTuka. Texnonorus

PabGouas nporpamma MartemarHuecKkne 0CHOBbI HHPOPMATHKH

Cocrasureas: T.H. Kypenesa — Yaessinosex: Yal'TlV, 2023.

[MporpaMma cocTaBIeHa ¢ Y4YeTOM (eaepaibHOr0 rocyAapCTBEHHOIO
00pa3oBaTe/bHONO  CTAHAapTa  Bbicwlero o0pa3soBaHHMs [0 HANPaBJICHHKO
MOArOTOBKH 44.03.05 Ileparornyeckoe obpasoBanue (¢ ABYyMs NpoOpuIAMH
noarotosku), npoduns  noarotoBku  «Mupopmatuka.  TexHOIOrHA»,
yTBepKAEHHOro MuHcTepeTBOM oOpasoeanus 1 Hayku Poccuiickoii Penepauns,
M B COOTBETCTBHH C yHeOHBIM IIaHOM.

CocraBuTenu @V% T.H. Kypenesa (noamucs)

PaGouas nporpamma yqe6uoﬁ JMCUMIIMHE! (NPakTHKK) ojo0peHa Ha 3ace/laHuy
kadeaps BeicLued MaTeMaTHKH «23» Mas 2023r., npotokon Ne 10
3aseayommii kKadeapoi
wf _— W.B. Cronsposa ljog‘zb

/(vmy nodmuch  pacusgposka noonic dama
PaGouyas nporpamva yuyeOHOH JUCUMIUTHHBI (MPaKTHKH) CoOrjacoBaHa ¢
oubnnoTeKoi
CoTpyanuk 6ubanorexu

U (u.i 10.5. Mapcakosa 2204 2.3

KUHAR HDOCs pacungpossa nodnucy e

lporpamma pacemoTpeHa M 0j100peHa Ha 3ace/laHui y4eHoro cosera (akylibrera
(hU3MKO-MATEMATHYECKOrO M TEXHOJOrMYyeckoro odpasopanus «26» mas 2023r.,
npotokon Ne 5

IMpeacenarens y4yeHOro coseta ¢akynbTeTa (U3MKO-MAaTEMATHYECKONO H
TEXHOIOrHYeCKOro obpaszoBatus

LU e E.M. I'pomoBa 266r2y

ALHGR NN PACHUGDOGKD RONIICH duma
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