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MecTo IUCHUIINHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl

JucuuminHa «YuciIoBblE CUCTEMBD» OTHOCHUTCA K AMCLMILIMHAM O00s3aTeNIbHON dYacTu
bioka 1. Jucummiunel (Moaynu) IIpenMeTHO-METOAMYECKOTO MOIYIIS no mnpoduito
«MaremaTiKa» y4eOHOIro IUIaHa OCHOBHOM NMpOoQecCHOHAIbHON 00pa30BaTEIbHON MPOTrpaMMBbl
BBICIIET0 00pa3oBaHUsl — MpOrpaMMbl OakaiaBpuaTa 1O HampasieHHto noarotoBku 44.03.05
[Tegarormueckoe obpazoBanue (C AByMs MPOGUISIMEU TOATOTOBKH), HAPABICHHOCTH (TTPOdUIIb)
oOpa3oBarenbHON IporpaMMel «Maremaruka. MHpopmaTnkay, ouHoU (hopMbl 00yIeHUSI.

JlucuuruiiHa OmHMpaeTcs Ha pe3yinbTaTtel oO0ydeHHs, CHOPMHPOBAHHBIE B pPaMKax
TUCIUIUIMH AnreOpa, Marematudeckuil aHanu3, MaremaTudeckasi Joruka, Teopus uucedn,
JluckperHas MaTeMaTHKa, Y4eOHas MpakTHKa M0 MaTeMaTHKe.

Pe3ynbrarel u3ydyeHus: TUCLUIUIMHBI SBJISIOTCS OCHOBOM JUIS M3Yy4€HUS TUCLUIUIMH U
MPOXOXKJAeHUs npakTuk: HayuHo-uccnenoBarenbckas padota, IloaroroBku k cradye u caaya
rocy/lapCTBEHHOIO dK3aMeHa, BhINoHeHe U 3a1uTa BBITYCKHONW KBAIM(UKAIIMOHHON paboThI .

1. Ilepeyenr mMIaHMpYyeMBbIX pe3yJbTaToB  00y4deHuss (oOpa3oBaTejbHBIX

pe3yJbTaToB) MO AUCHMILIHHE

Henbro ocBoeHUs AMCUMIUIMHBI SBISETCAd MOATOTOBKA Y4MTeNns K Oyaymien
npodeccnoHaIbHOM IeATEIbHOCTH: CUCTEMAaTU3allls 3HAHUN CTYJCHTOB O Pa3IMYHbBIX YHCIOBBIX
CUCTEeMaX W MX CBOWCTBaX, HauWHas C HATypaJbHBIX 4YHCENl M 3aKaH4YuBas anreOpamu
KBaTEpHUOHOB.

3agadeii OCBOEHUS TUCIUIUIMHBI SBJISETCS 3aKpeIJIeHME YMEHUN MPOBOJUTH CTPOTHE
abCTpaKTHO-JIOTUYECKHE  JIOKa3aTelbcTBa (B YAaCTHOCTH  JIOKA3aTelbCTBa  METOJOM
MaTeMaTH4YeCKOH HMHIYKIMH, KOTOPOMY OTBOJMUTCSI CYIIECTBEHHAas pOJb B JIAaHHOM Kypce), a
TaK)Ke YMEHHUU peniaTh 33Ja4M MOBBIIIEHHOMN CIIOXKHOCTH IIKOJBHOTO Kypca MAaTEMaTHKH.

B pesynbrare ocBoeHHs mporpamMMbl OOy4aromMics AODKEH OBJIANETh CIEAYIOIIMMHU
pesynbTaTamMu 00ydeHHsT (B TaONWIlE TPEJACTABICHO COOTHECEHHWE 00pa3oBaTEIbHBIX
pe3y/IbTaToOB OOYUCHHUS 110 AUCIMIUIMHE C MHMKATOPAMH TOCTHIKCHUST KOMIICTCHIIHN):

Komnereniysa u OO6pazoBareabHbIC PE3YIbTAThl TUCITUTITUHBI
WHJIUKATOPHI €€ (aTamnb! GOpPMUPOBAHKS JUCIIUILIUHDI )
JOCTHIXKEHHUS B 3HAET yMeeT BJIAJICET
JUACIUTUIMHE

VK-1. Cnocoben OP-1. 3Haer MeTOIBI OP-2 YmMmeer OP-3 Bnaneer
OCYIIIECTBJISATh MOUCK, KPUTUYECKOTO aHAIN3a | PUMEHSTh HaBBIKaMU pedieKkcun
KPUTUYECKHM aHAJIU3 U | U CHUHTE3a CHCTEMHBIH MOAXO0 TI0 TIOBOTY
CUHTE3 MH(pOPMAIIHH, uHpOpMAITIH JUISL peIICHUS COOCTBEHHOM U UYKOM
MPUMEHSATHh CUCTEMHBIN IIOCTABJIEHHBIX 3a1a4 | MBICIMTEILHON
MTOJIXO/T JIJIsl PEIICHMS NIEeATEIBHOCTH

MOCTABJICHHBIX 3a7a4
VYK-1.2. Ilpumensier
noruyeckue Gopmbl U
MPOLEAYpPhI, CIOCOOEH
K pediexcuu mo
MOBOJTy COOCTBEHHOH U
Yy>KO! MBICIIUTEIILHON

JESITEIBHOCTH.
I1K-1. Cnocoben OP-4. 3naer ponb u OP-6 ymeer OP-7 Bnageer
OCBauBaTh U MECTO MaTeMaTUKU B | OCYLIECTBJIATH OTOOp | JIeWCTBHEM
HCIIOJIb30BATh o01eit KapTuHe y4eOHOTrO IIPOEKTUPOBAHUS
TEOPETUYECKUE HAy4YHOT'O 3HAHWS; COZIEpKaHMUs JUTSL €10 | Pa3IMyuHbIX (hopm
3HAHUS U OP-5. 3naer peaj3anuu B y4eOHBIX 3aHATUH,

IIPaKTUYECKHE CTPYKTYpY, COCTaB U pazMuHbIX opmax OP-8 Bnageer




YMCHHUSI U HABBIKU B JIUIAKTHYCCKUE oOydeHvs B HABBIKOM ITPUMEHEHUS
MpeAMETHOM €/IMHUILIBI COJIEPKAHUS | COOTBETCTBUU C pa3IM4YHbIX METO/IOB,
obnactu mpu LIKOJILHOTO Kypca COBPEMEHHBIMU MIPUEMOB U
perieHuun MAaTeMAaTHKH. TpeOOBaHUSIMU K TEXHOJIOTHI B
npoheccuoOHaTBHBIX 00pa3oBaHuUIO. o0yueHun

3aj1a4. MaTeMaTuKe.
IIK-1.1. 3uaet

CTPYKTYPY, COCTaB U

JIUJTAKTHYECKHIE

CIUHHUILIBI

MPEIMETHOMN

obnact

(npemnoaBaeMoro

MpeaAMETa).

IIK-1.2. Ymeer

OCYIIECTBJISITH OTOOP

y4eOHOTO

COJIEpKaHUS TSl €TO

peanu3anuu B

pa3nuuHbIX (hopmax

0o0y4eHUs B

COOTBETCTBUH C

TpeOOBaHUAMU

dI'OC 0OO0.

T1K-3. Criocoben OP-9. 3Haer OP-11 YmMmeer OP-13. Bianmeer
dhopmupoBaTh XapaKTEPUCTHKY OKa3bIBaTh HaBBIKAMU
Pa3BUBAIOIIIYIO JIMYHOCTHBIX, MeIarOTUIECKYIO OpraHu3aIyu u
00pazoBaTeNbHYIO MIPEIMETHBIX 1 TIOJIICPIKKY MIPOBENICHUS 3aHSTHH C
cpeny s MeETaIpeIMETHBIX 00yJaromuMcs B HCIIONIB30BaHHEM
JIOCTHOKEHHS pe3ybTaToOB B 3aBHCHUMOCTH OT X BO3MOYKHOCTEH
JINYHOCTHBIX, KOHTEKCTE O0yJIeHUS 00pazoBaTeIbHBIX 00pazoBaTeIbHOM
MPEAMETHBIX U MaTEeMAaTHUKE; PE3yJIbTATOB,; Cpebl ISt
MeTanpeaMETHBIX OP-10. 3uaer OP-12 YmMmeer JOCTIDKEHUS
pe3ynbTaTOB 0CcoOEHHOCTH OpraHu30BHIBATh 00pazoBaTeIbHBIX
00y4eHUS WHTErparyu y4eOHBII TPOLIECC C PE3yNIbTaTOB U
CpelcTBaMH y4eOHBIX MPEMETOB HCIIONIB30BaHHEM o0ecreueHus KayecTBa
MPENOoaBaeMBbIX JUTSE OpraHU3alu| BO3MOYKHOCTEN y4eOHO-

y4eOHBIX MPEAMETOB. Pa3HBIX CIIOCOOOB 00pazoBaTenbHOM BOCIIUTATENLHOIO
T1IK-3.1. Bnazgeer y4eOHOI CpeIIbl JU1s1 pa3BUTHS Mpolecca CpecTBaMU
crocodamu JIEATENBHOCTH. HUHTEpeca K MaTeMAaTHKH.
HWHTETpaIiH npeMETy B paMKax

y4eOHBIX PEIMETOB YPOUHOM U

JUIS. OpraHu3aluu BHEYPOYHOU

pa3BHUBalOIICH JIeATEILHOCTH.

yueOHOU

JeITEIbHOCTH

(uccnenoBaTebCKOM,

IIPOEKTHOM,

IpyNIIOBOM U 1Ip.).




2. O0beM [MCUHMIUIMHBI B 3a4YeTHBIX €IMHHMIAX ¢ YKa3aHHEM KOJHYeCTBA
aKaJleMH4YeCKHX YaCOB, BbIIEJEHHBbIX HA KOHTAKTHYI0 padoTy 00y4arommxcs ¢
npenojaasareseM (o0 BUAaAM yUeOHBIX 3aHATHI) U HA CAMOCTOATEJIbHYIO padoTy
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3. Copep:xaHue TUCHUILUIMHBI, CTPYKTYPHPOBAaHHOe MO TemaM (pa3aeiam) ¢
yKa3aHueM OTBeJeHHOr0 Ha HUX KOJMYEeCTBA aKaJeMHUYeCKMX 4YacOB M BH/IOB
yueOHBbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOJIUYECHEA AKAOEMUYECKUX YACO8 U
U006 YUEOHBIX 3AHAMUIL

KonuyecTBo 9acoB 1o ¢opMam opraHu3aniu
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10 cemecTp
AxcroMaTuieckasi TeOpUs HaTypallbHbIX YUCell 4 8 - 10
AKCHOMATHYECKHE TEOPHUH LIEIbIX U 4 6 - 10
paIoHaIbHBIX YHCE
AKcHoMaTH4eCKasi TEOPUsI IEUCTBUTEIIbHBIX 2 4 - 10
YHCen
KomMmnekcHele ynciia 1 KBaTEpHUOHBI 2 2 - 10
Bcero mo aucuunimnne: 12 20 - 40

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OucCUyuniuHol




Kparkoe conep:kanue Kypca

1. AkcuoMaTn4yeckasi TeOpusi HATYPaJbHbIX YK Ce

DopMyIHpOBKa aKCHOMATHYECKOW TEOPUU HATypaibHbIX uncen. CBOMCTBA CIOXKEHUS U
YMHOKEHUSI HaTypanbHbIX uMcen. Omnpenenenue U cBoiictBa HepaBeHCTB Ha N. Teopema o
CYIIIECTBOBAaHUM HAUMEHBIIEr0 W HAMOOJBIIEro 3JIEMEHTOB B TOJMHOKECTBAX HATYPAIbHBIX
yucesn. beckoHeYHOCTh MHOXKECTBA HATYpalIbHBIX unces. HarypaibHble KpaTHBIE U CTENEHU, UX
cBoiictBa. Akcuomaruka [leano. HezaBucumocts akcuom Ileano.
2. AkcHoMaTHYeCKHe TEOPHUH 1eJIbIX U PALMOHATbHBIX YHCe

YropsioueHHbIE MHOXXECTBA U CHCTEMBl. AKCHOMATHYECKas TEOpHUs IIENIbIX YHCET,
MEepBUYHBIE TEPMUHBI M akchuoMbl. CBOWCTBAa IeNbIX uuced. Teopema o mopsake Ha Z.
HemnpoTuBopeunBOCTh aKCMOMAaTUUECKOM TEOPUM IEIBIX YHCEN. AKCHOMAaTHYeCKas TEOpHs
palMOHAIBHBIX YHCEJ, TMEPBUYHBIE TEPMHHBI M aKCHOMBbI. CBOWCTBA paIlMOHAIBHBIX YHCEIL.
Teopema o mopsiaKe TOJIS paAIMOHANBHBIX 4uced. [ITOTHOCTH MO palUOHATBHBIX YHCEI.
HemnpoTuBopeunBOCTh aKCHOMATHYECKOM TEOPUU PAITMOHATBHBIX YUCE.
AKCHMOMATHYECKAs TeOPHUS IeliCTBUTEIbHbIX YHCeJ

AKcuomaTH4ecKas TeOpHsl JEUCTBUTENBHBIX YACE IEPBUYHBIE TEPMUHBI U AKCUOMBI.
ColicTBa  JIEHUCTBUTENBHBIX 4YHuceld. HenpoTHBOpEUMBOCTh  AKCMOMATHYECKOW  TEOpUH
JNENCTBUTEIBHBIX YUCE.
KoMmuiekcHbIe Ync/ia U KBATEPHHOHBI

AKcuoMaTH4ecKass TEOpHs KOMIUIEKCHBIX YHCEJ, IMEPBUYHBIE TEPMHHBI U aKCHOMBI.
CpoiicTBa KOMIUIEKCHBIX uncend. Teopembl o mopsake Ha C. HempotuBopeunBocTh

aKCHOMAaTHYCCKOU TEOPHUU KOMIIJIICKCHBIX YUCEII. KBaTepHI/IOHH M UX CBOMCTBA.

4. TlepeyeHb y4eOHO-METOAMYECKOIr0 oOecrevyeHusl sl CAMOCTOATEILHOIH padoThI
o0yyaromuxcs Mo JMCUHHIINHE

CamocrostenbHas paboTa CTyJI€HTOB SBJseTCs 0co00i (opMOii opraHu3aluu y4eOHOTo
npolecca, IpeicTaBisgiomas coOol IUITAaHUPYEeMyo, II03HABATENbHO, OPraHU3alMOHHO MU
METOJMYECKH HAIMPABISIEMYIO JESTENbHOCTh CTYJICHTOB, OPHUEHTHPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yabTara, OCYIIECTBIIeMYyl0 0e3 MpsAMOM  TMOMOIIM  MpernojaBaTels.
CamocrosTenbHas paboTa CTYyJEHTOB SIBJISIETCS COCTaBHOM 4acThi0 yueOHOW pabOThl U MMeEeT
LEJIbIO 3aKpeIyIeHHe M yriyOleHue MOJydeHHBIX 3HaHUM M HaBBIKOB, NMOUCK U NMPHOOpETeHHE
HOBBIX 3HAHUH, a TAK)K€ BHINOJIHEHUE YU€OHbBIX 3aJaHUH, TIOJArOTOBKY K MPEACTOSIIUM 3aHITHUAM
u sk3aMmeHy. OHa mpenycMaTpuBaeT, Kak IpaBWio, pa3paboTKy pedepaTroB, HamucaHue
JIOKJIa/IOB, BBIIOJIHEHHE TBOPYECKMX, MHAWBUIYAJIbHBIX 3aJaHU B COOTBETCTBUHM C y4eOHOMU
IporpamMmoi (TeMaTH4eCKUM IJIAHOM U3Yy4eHUs JUCLUIUIMHBI). Tema Ui TaKoTro BBICTYIUICHUS
MOXXET OBITh NIpEeJIO’KEHA IpernojaBaTeNeM WM H30paHa caMHM CTYJEHTOM, HO MaTepHai
BBICTYIUICHUSI HE JIOJDKeH AyOiaupoBaTh JIEKIMOHHBIA Marepuai. PedepartuBHbiii mMarepuan
CIIY’KUT JIOTIOJIHUTENIbHOW MH(pOpManueil uis paboTbl Ha MPAaKTUYECKUX 3aHATHIX. OCHOBHas
1eJIb JAHHOTO BHUJa pabOTHI COCTOUT B OOYYEHHUHU CTYAEHTOB METOJIaM CaMOCTOSITEIbHOM paboThI



C yuyeOHbIM MaTepuasioM. JIJIs MOJHOTHI YCBOEGHHS T€M, BHIHECEHHBIX B NMPAKTUYECKHE 3aHSATHSA,
TpeOyeTcs paboTa ¢ mepBouMcTOUHMKaMH. Kypc mpemycMaTpuBaeT CaMOCTOSTENbHYIO pPaboTy
CTYJIEHTOB CO CIelHaJIbHON JuTeparypoil. ClielyeT OTMETUTh, YTO CaMOCTOATENbHas padboTa
CTY/ICHTOB PE3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBITIOJIHIETCS CUCTEMATHUECKH, TUIAHOMEPHO
U 1IeJICHaNpaBJICHHO.

3amaHus  JUIL  CaMOCTOSITETIbHOM — pabOThl  IPEAYCMATPHBAIOT  HCIIOJIB30BaHUE
HEOOXOJMMBIX TEPMHUHOB M TMOHATHH TO mpoOiemaruke Kypca. OHHM HaleIMBamOT Ha
MIPaKTUYECKYI0 padoTy MO MPUMEHEHUIO0 U3Y4aeMOro Marepualia, MoucK OuOianorpaduueckoro
MaTepHualia ¥ 3JCKTPOHHBIX HCTOYHUKOB HH(OPMAIMH, WIDTFOCTPATUBHBIX MaTepPHAaJIoOB. 3aIaHus
[0 CaMOCTOSITENIFHOW paboTe MaloTcsi O TeMaM, KOTOphle TPEeOYIOT JIOTIOTHHUTEIBHOM
pOpadOTKH.

O6mwmit o0BeM CaMOCTOSITENIBHOW pabOThl CTYAEHTOB M0 AWCIHUIUIMHE BKIIOYAET
ayJMTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSATEIBHYIO pabOTy CTY/ICHTOB B TEUEHHE CEMECTpA.

AynuTtopHas caMocTosiTelbHasi paboTa OCyIecTBIsETCs B (hOpMe BBIIIOTHEHHS TECTOBBIX
3aJaHul, Keic-3a/1a4, THCHMEHHBIX IPOBEPOYHBIX pabOT TO JAUCHUIUIMHE. AyIUTOpHAs
camocTosiTeNbHasg pabota oOecnieyeHa 0a30i TECTOBBIX MaTepuasoB, Keic-3a1ad Mo pasjesiaMm
JMCUIUTUIAHBL

BueaynuTopHass camocTosiTenbHas — pabora  ocymiecTBisiercss B (OpMax — THIIOBBIX

CaMOCTOATCJIbHBIX U KOHTPOJIbHBIX pa60T:
OC-1. CamocTtosiTeibHas padora Ne 1. AkcnomaTu4eckasi TeOpUsi HATYPAJIbHBIX YHCeJI

1. BricHute, ynoBieTBopseT M MHOXkecTBO N’ ¢ 3alaHHBIM Ha HEM OTHOUIeHHeM N’
«caenoBath 3a Ny akcuomam lleaHo; ykaxkurte, Kakie akCHOMBI BBITIOJTHEHBI, @ KAKUE — HET:
ayN'={neN|n>6},n"=n+1;
b)N'={1,2,3,4,5,6},1'=2,2"=3,3'=4,4=55=16=6.

2. Brruucaure: 2 + 3, 2-3.

3. Ilycts @, b, n € N. [lokaxure cripaBeyTHBOCTD CICIYIONUX YTBEPKIACHUI:
a)ata=b+b=a=b;
b)n>1=3(xe N):n=2xvn=2x+1;
c)a>2=3(kkeN):a=3kva=3k+1lva=3k+2;
dnzl=3xeN):(n-1)n=x+x;
e)nz1=3x e N): (h-1)n(n+1)=3x

4, Pemure Ha MHOXKECTBE HaTypaJIbHbIX YHUCCJI YPAaBHCHUI

a) x? =2; d)xy=1, ) 4x =4y +1;
b) x* = x; e) Xy = X; h) 2n + 1 = 2x;
c) 3a=a’ f) X%y = 4; i) x2 +y?=5,

OC-2. CamocTosiTe1bHast padoTa Ne 2. AKCHOMAaTHYeCKHe TEOPUHU LeJIbIX U
PALMOHAIBHBIX YHCeJ
1. IIycts P1={(m,n)| m, n € N}. Onpenenum na P1 onepanuu @©, ® u oTHOIIECHUE ~. J[7151
001X 1eMenToB (M, n), (K, I) € Pi:
(MmN @Kk )=(m+k, n+l),
(m, n) ® ¢k, I) =(mk + nl, ml + nk),
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mn~&heom+l=k+n.
SBnsiercs nu onepauus © accouuaTUBHON?
SBnsiercs nu onepauus © KOMMYTaTUBHOM?
SBnsiercs nu onepauus & acCOUaTUBHON?
SBnsiercs nu onepauys ® KOMMYTaTUBHOM?
JuctpuOyTrBHA 1 oniepais ® OTHOCUTEIBHO oreparuu O7?
CyuiecTByeT 11 HEUTPAIbHBIN AIEMEHT OTHOCUTEILHO onepanuu D7 SABnsercs i cuctema
(P1, ®, ®) xOIBIIOM?
CymiecTByeT 11 HEUTPaIbHBIHN AIIEMEHT OTHOCUTEIBHO omeparun ®7?
PedrnexcuBHO 1 OTHOTIICHHE ~?
CUMMETPUYHO T OTHOIICHUE ~?
TpaH3uTHBHO I OTHOIIICHUE ~7
SIBnsieTcs 1M OTHOLIEHUE ~ OTHOLIEHUEM OPsIIKAa? SKBUBAJIEHTHOCTH?
[lepeuncnure He MeHee TpEX mMap, NPUHAMIEKAIIUX KIACCy SKBUBAJICHTHOCTH,

MOPOXKACHHOMY TTapoit (2, 3).

. CymiecTByeT U cpeay KJIacCOB AKBUBAJIEHTHBIX IMap 3JEMEHT, MPOTUBOMOJIOKHBIN Kilaccy,

nopoxxaeHHomy napoit (11, 9)? Ecinm — na, To HaiiauTe ero, eciau — HET, TOKKUTE, YTO OH
HE CYIICCTBYET.

PemmTe Ha MHOMKECTBE IEIIBIX YHCETT YpaBHCHMU:

a) x? =2; d)xy=1, ) 4x =4y + 1;
b) x* = x; e) Xy = X; h) 2n + 1 = 2x;
c) 3a=a? f) x?y = 4; i) x? +y>=5,

ITycte P2 ={(a, n) | a € Z, n € N}. Onpenenum Ha P, onepaiuu @, ® u otHOmICHHE ~. J{iIs
00BIX 271eMEHTOB (4, N), (b, m) € Pa:
(a, n) @ (b, m) =(am + bn, mn),

(a, n) ® (b, m) =(ab, mn),

(a, n) ~(b, m) < am = bn.
SBnisiercst u oneparsi @ acconUaTUBHOM?
SBnisiercst u onepais © KOMMYTaTHBHOW?
SBnisiercst i onepaisi ® accoNUaTUBHOMN?
SBnsiercst u onepars ® KOMMYTaTHBHOW?
JuctpuOyTHBHA JU oniepaius ® OTHOCUTEIBHO orepanuu ?

CymeCTByeT JIn HeﬁTpaJIBHBIﬁ 9JICMCHT OTHOCHUTCJIBHO OIICpallun ®?



CymiecTByeT J1 HEUTPAIbHBIN 2JIEMEHT OTHOCHTENBHO onepaniu ®7?

PednexcuBHO 1 oTHOIICHHE ~?

CHUMMETPUYHO JIK OTHOIIICHUE ~?

TpaH3UTHBHO JIM OTHOIIICHHUE ~?

SIBisieTcs M OTHOLLIEHUE ~ OTHOLIEHUEM MOPsiiKa? SKBUBAJIEHTHOCTU?

[lepeuncnure He MeHee TpEX map, NPUHAMIEKAILUX KIACCY SKBUBAJIEHTHOCTH,
MOPOXKACHHOMY Tapoi (2, 3).

Cy1iiecTByeT U cpeay KJIacCOB AKBUBAJIEHTHBIX AP 3JEMEHT, IPOTUBOMOJIOKHBIN Kilaccy,
nopoxkieHHoMy mapoit (11, 9)? Ecnu — ia, To HaliuTe €ro, eCiiM — HEeT, TOKAXHUTE, 9TO OH

HC CYIICCTBYCT.

OC-3. KontposbHasi padoTa AKCHOMATHYeCKasi TEOPHs 1eliCTBUTEIbHBIX YK Cel

1.

~h @D

Noox T

Iycts F = {{an}n | an € Q, {an}n — byHaameHTamBHAS TOCIEIOBATEIBLHOCTS | . Onpeaeanm
Ha F onepanuu @, ® u oTHOIIEHHUE ~. J[J151 TFOOBIX BIIEMEHTOB {an}n, {bn}n € F:
{an}n ® {bn}n = {an + bn}n,
{an}n ® {bn}n = {an . bn}n,
{an}n ~{bn}r © {an — bn}n — HyEBaAs MOCIIEAOBATEIHLHOCTD.
SIBnsieTcst mu onepanus @ accomaTUuBHOM?
SIBnsieTcst mu onepanua © KOMMYTaTUBHOM?
SIBnsieTcst mu onepanus @ accoMaTUBHOM?
SIBnsieTcst mu onepanus ® KOMMYTaTUBHOM?
JuctpubyTuBHA J11 omniepanus @ OTHOCUTENIBHO orepanuu ®7?
Cy1miecTByeT JIn HEUTPaJIbHBIN 3JIEMEHT OTHOCHTEIILHO orepanuu O?
Cy1iiecTByeT 1 HEUTpaibHBIN JIEMEHT OTHOCUTEIBHO onepanun &?
PeduiekcuBHO 11 OTHOTIICHHE ~?
CHUMMETPHUYHO JIK OTHOILIEHUE ~?
TpaH3UTHBHO M OTHOIIIEHUE ~?

SIBaseTCs 11 OTHOLICHHUE ~ OTHOIIEHUEM nopsmKa? SKBHBAJIICHTHOCTH?

ParnmoHansHBIMU UITH HppaluOHAJIbHBIMU SABJIAAKOTCS YUCIIA: \/5 ; '\/§ ; '\/g + \/E,

310+ 643 + 310643 2

OC-4. Tect. KomIuiekcHbIe YHCJIa M KBATEPHHUOHBI

1.

Ecau cumBosioM | 0003HaueHa MHUMAS CIHNIa ( YHUCJIO, KBaApaT KOTOPOT'0 PaBCH —1)

Torma i€=...



,Zlﬂ}l CaAMOCMOAMENbHOU NOOZOMOBKU K 3AHAMUIM RO ()ucuummue pexomendyemc;l
Ucnojib3oeanbs yueﬁno-memoduuecxue Mmamepuaibnl:

I'myxoBa H.B. UmcnoBble cucTembl: ydueOHOE mMocoOMe Ui HarpaBlICHUs MOArOTOBKU
6akanaBpoB 050100.62 «Ilemarorunueckoe obpazoBanue» [Ipoduns: Matemarnka. — YIIbSHOBCK,
Yul'lly, 2014. - 82 c.

5. HpI/IMepHLIe OLICHOYHBbIC MaTepuajJbl IJIs IPOBCACHUSA TEKYIIECT0 KOHTPOJIA
YCnneBaeMoOCTH 1 l'lpOMC)KyTO‘lHOi;I arrecranumn 06yqaloumxcn Mo JTMCHMIIJIMHE

Opranusanus ¥ NpoBe/ieHUe aTTeCTAllUM CTyAeHTa

®I'OC BO opueHTHpOBaHbI NPEUMYLIECTBEHHO HE Ha COOOIIEHHE O00ydaromeMycs
KOMILJIEKCA TEOPETUYECKMX 3HAHUM, HO Ha BbIPaOOTKY y OakajaBpa KOMIIETEHUUNH —
JMHAMHYECKOro Habopa 3HaHUM, YMEHU, HABBIKOB M JIMYHOCTHBIX KaYeCTB, KOTOPBIE TO3BOJISAT
BBIITYCKHUKY CTaThb KOHKYPEHTOCIMOCOOHBIM Ha PBIHKE TpyJa U YCIEUIHO NPOQecCHOHAIBHO
pean30BbIBATHCA.

B mpouecce onenkn 6akanaBpoB HEOOXOJUMO UCHOJB3YIOTCS KaK TPaJAWLIMOHHBIE, TaK U
WHHOBAI[MOHHbIE THIBI, BUJIBI U (OpMbl KOHTpoJss. Ilpu 3TOM moOcTeneHHO TpaaulIMOHHbIE
CpEICTBa COBEPIIEHCTBYIOTCS B pyclie KOMIIETEHTHOCTHOTO TOJAXOJd, a WHHOBAI[MOHHBIE
CpeZICTBA aIallTUPOBAHBI IS IOBCEMECTHOTO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM MPAKTHKE.

Ileqs mpoBeneHHsi aTTecTAMM — IPOBEPKAa OCBOCHHUA OOPa30BaTEILHOW MPOTPAMMBI
JUCLUUIUIMHBI-IPAKTUKYMa 4epe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIILTATOB.

IIpoMeskyTouHasi aTTecTalMsA OCYLIECTBISETCS B KOHIE CEMECTpa U 3aBeplIaeT
U3y4eHHE JUCLHUIUIMHBI, MOMOTaeT OLIEHUTh KpPYNHbIE COBOKYIIHOCTH 3HAaHUM U YMEHHH,
(bopMupoBaHHE ONIPEICICHHBIX KOMIIETEHIIHIH.

OIICHOYHBIMH CpPEACTBAMHU TEKYIIETO OIEHUBAHUS SBJSIFOTCS: JOKJIAM, TECThl TIO
TEOPETHUYECKUM BOIPOCAM JHMCIUILUIMHBI, 3allUTa MpakTHYeckux paboT u T.1. KoHTpoib
YCBOGHMsI MaTepuaia BEACTCS PErylsipHO B TEUCHHE BCErO CEMecTpa Ha MPaKTHYECKUX
(ceMuHapCKUX, JIA0OPATOPHBIX) 3aHATHSIX.

No CPEJICTBA OLIEHUBAHUA, OO0pa3zoBareabHbIC

/I WCTIONB3yEMBIE ISl TEKYIIET0 OLEHUBAHMUS ITOKA3aTels pe3yIbTAThl AMCLHILIHHBI
(hopMHpPOBaHUS KOMIIETEHIINU

OueHounble cpeacTsa s Tekymeii arrecrauun | OP-1. 3HaeT METO1bI KPUTHYECKOTO
OC-1 CamocrositenbHas pabota Ne 1

aHaJM3a U cuHTe3a HHpopMaIuu
OC-2 CamocrositenbHas padbora Ne 2 (opman

OC-3 KontponpHas padota OP-2 YMeer NpUMEHSTH CHCTEMHBIN
OC-4. Tect
HO/IXOJT JUTSL PEIICHHUS TIOCTaBICHHBIX
OuneHoyHbIe cpeacTBa 1Js1 HpOMe)KyTO‘lHOﬁ 3aa4
arrecraiiinu OP-3 Brnasieer HaBbIKaMH pedieKCUn
3a4yeT (AK3aMeH)
OC-5 3auger B popme ycTHOTO cobecenoBaHUs IO T0 TIOBOTY COOCTBEHHOM U Uy>KOM

BOIIpocaM o
MBICITUTCIIBHON ACATCIIbHOCTU

OP-4. 3naer posab 1 MecTO

MaT€MaTuKu B 06].].[6171 KapTUHC




HAy4HOTI'O 3HaHUS;
OP-5. 3nHaer cTpyKTypy, COCTaB U
JMJAKTUYECKUE €TMHULIBI COJIEPIKaHNs
IIKOJILHOTO Kypca MaTeMaTuKH.

OP-6 yMmeer OCyIIECTBISATH OTOOP
y4eOHOro  COJEp)KaHusl Uil €ro
peamzalid B Pa3MYHBIX (Popmax
oOydeHHsT B COOTBETCTBUH  C
COBPEMEHHBIMM  TpeOOBAHMSIMH K
00pa3oBaHUIO.

OP-7 Biazieer 1eliCTBUEM
MPOEKTUPOBAHUS PA3IMYHBIX (GopM
yUeOHBIX 3aHATHH,

OP-8 Bianeer HaBBIKOM MPUMEHEHUS
pPa3NMYHbIX METOJOB, TMPHEMOB U
TEXHOJIOTH B 00y4e€HUN MaTeMaTuKe.
OP-9. 3Haer XapaKTePUCTUKY
JMYHOCTHBIX, MpeIMETHBIX u
METaNpeIMETHBIX  pPe3ylbTaTOB B
KOHTEKCTE 00y4YEeHHs] MAaTEeMAaTHKE;
OP-10. Bianeer HaBBIKOM
MPUMEHEHHUS Pa3IMYHbIX METO/IOB,
MPUEMOB U TEXHOJIOTUH B 00y4eHUU
MaTeMaTHKe.

OP-11 Ywmeer oka3biBath
MEeAaroTUYECKYIO MOICPKKY
00y4aronumMcs B 3aBUCUMOCTH OT HX
00pa3oBaTeNbHBIX PE3YyIbTATOB;
OP-12  VYmeer  OpraHu3oBBbIBaTh
y4eOHBIH nporecc c
HCII0JIb30BAHNEM BO3MOXKHOCTEHN
o0Opa3oBaTesbHON cpeabl TUIS
pa3BUTH HMHTEpeca K IperMeTy B
paMKax YpPOYHOM U BHEYPOUYHOH

ACATCIIBHOCTH.




OP-13. Brageer HaBbIkamu
OpraHu3aIiy 1 MPOBEICHUS 3aHITHI C
UCIIONIb30BAaHUEM BO3MOKHOCTEH
00pa3oBaTeNbHOM Cpepl IS
JOCTIDKEHHST 00pa30BaTEIILHBIX
Pe3yAbTaTOB U 0OECTICYEHHs KauecTBa
y4eOHO-BOCIIUTATEIILHOTO TpOIiecca

cpeacTBaMu MaTEMAaTHUKH.

OnucaHue OIEHOYHBIX CPEICTB M HEOOXOAMMOIo 00OpyHOBaHMS (IEMOHCTPALMOHHOIO
Marepuanga), a TaK e MpOoLUeaypbl W KPUTEPUU OIEHMBAHMUSI WMHIUKATOPOB JIOCTHXKEHHUS
KOMITIETEHIIMI Ha pa3IMYHbIX dTanax ux (oOpMHUpPOBaHUS B IPOLIECCE OCBOEHUS 00pa30BaTEIbHOM
nporpaMMmbl  npezactaBieHbl B DoHIE OIEHOYHBIX CPEICTB I TEKYLIEro KOHTPOJIS
yCIIEBAaEMOCTH U IPOMEXKYTOYHOM aTTECTALINH.

Mamepuanwi, ucnonv3yemoie 013 meKyu|e20 KOHMPOIA YCneeaemocmu
obyuarouwuxca no OucyunIune

Martepuansl 41 OpraHu3alii TeKyIIeH aTTeCTalluy MPeICTaBIeHbI B 1.5 MPOrPAMMBI.

Mamepuanst, ucnoibzyemole 0 RPOMENHCYMOUYHO20 KOHMPOJIA YCREGAEMOCHU
o0yuarmuxca no OucCyunIune

OC-5 3auer B (popMe yCTHOT0 cobeceq0BaHUs MO0 BOMPOCAM
Ilepeyenb BOpocoB K 3a4eTy
DopMyIHpOBKa AKCHOMAaTHYECKOW TEOPUH HATYypaTbHBIX YUCEIL.

CBolicTBa CIIOKEHUS U YMHOXXCHHS HATYyPaJIbHbBIX YHUCCII.

Onpenenenue u cBoiicTBa HepaBeHCTB Ha N.

M w0 e

TeopeMa 0 CymEeCTBOBAHWHM HAMMCEHBIICTO U HauOOJIBIIEr0 SJEMEHTOB B IIOAMHOXECTBaX
HaTypaJIbHbIX YUCCIIL.

beckoneunocTs MHOKECTBA HaTypaJbHBIX YHUCCIIL.

HaTypaJ'ILHBIe KpaTHBIC U CTCIICHU, UX CBOMCTBA.

Axcuomaruka Ileano.

HezaBucumocts akcuoM Ileano.

© o N o O

YnopsmoueHHbIe MHOKECTBA U CUCTEMBI.

10. AkcroMartuyeckasi TEOpHs LEeTbIX YHCEN, TEPBUYHbIE TEPMUHBI U AKCHOMBI.

11. CgoiicTBa nemnbix uncen. Teopema o mopsake Ha Z.

12. HenmpoTHBOPEUNBOCTh AKCHOMATUYECKOW TEOPUH LIETBIX YHUCE.

13. AkcroMartudeckasi TEOpHsl palliOHATIBHBIX YUCEIl, IEPBUYHBIC TEPMHUHBI H aKCHOMBI.
14. CpoiicTBa pallMOHAIBHBIX YHCE.

15. Teopema 0 mopsiAKe MOJIsE PALMOHATBHBIX YUCEI.




16. [11OTHOCTP MOJISE PAITHOHAIBHBIX YUCEIT.

17. HennpoTUBOpEUNBOCTh AKCUOMATUYECKOW TEOPUU PALIUOHATILHBIX YHCE.

18. Axcuomarudeckasi TeOpus ACWCTBUTEIbHBIX YHCEN IEPBUYHBIE TEPMUHBI U AKCHOMBI.
19. CpoiicTBa neCTBUTEIBHBIX YUCET.

20. HempoTHBOPEYMBOCTh AKCHOMATUYECKON TEOPUH JEHCTBUTEIBHBIX YUCEI.

21. Axcnomatndeckas TEOPHsI KOMIUIEKCHBIX YHCEJ, IEPBHYHBIC TEPMHUHBI U aKCHOMBI.
22. CBoiicTBa KOMIUIEKCHBIX YHCEIL.

23. Teopems! o opsiike Ha C.

24. HenpOoTHBOPEYMBOCTh AKCHOMATUIECKOH TEOPUU KOMIUIEKCHBIX YHCEI.

25. KBaTepHHOHBI ¥ HX CBOICTBA.

B KoHI1Ie n3yueHus: AMCUUIIIIUHBI TOIBOSATCS UTOTH PabOTHI CTYAACHTOB Ha JIEKIIMOHHBIX U
MPaKTUYECKUX 3aHATUSAX ITYTEM CYMMHPOBaHHUA 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpa.
IIpumepHble NpakTHYECKHUE 321aHUS K 3a4YeTy

1. OueHuth BO3MOXHOCTh IPUMEHEHHUS PaCCMAaTPUBAEMOT0 BOIIPOCA B paMKax IIKOJIbHOM
MpOrpaMMsbl (BHEYPOUHOU AedTenbHOCTH). [Ipemnoxuts GpopMar n3nokeHus MmaTepuania.

B koHIIe u3yueHus: AMCUUIIIINHBI OIBOJSTCS. UTOTH PAOOTHI CTY/IEHTOB Ha JIGKIIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX ITYTEM CYMMHPOBaHHUA 3apab0TaHHBIX 0alsIOB B TEUEHUE CEMECTpa.
Kpurepun oueHuBanusi 3HAHUN 00y4aIOUIUXCSH MO AUCHHUILIHHE

Dopmuposanue O6ANTLHO-PEUMUH2080U OYEHKU pabombl 00YYAIOWUXCS

[Tocemenue Pabora Ha
ITocemenue .
. MPAKTUYECKUX | MPAKTUYCCKUX | 3a4éT
JIEKIUI .
3aHATHH 3AHATUIX
Paz6amoBka mo 6x 1=6 10 x 1=10
152 Gama 32 Gamia
10 BHJIaM paboOT OaiIoB OaJuI0B
cemectp | CyMMapHbIi 6 GauioB 16 6amoB 168 Gamna 200 6aymoB
Makc. 6an Max max max max

Kpumepuu oyenusanus pabomul o6yuaroue2ocs no umozam cemecmpa

Bbanasi (2 3E)
«3aYTEHO» oouee 100
«HE 3aYTEHO» 100 u meHee

6. MeToanyeckune yKkazaHus 1Jisi 00y4arOIMXCcs M0 OCBOCHUIO AW CIUIIUHBI

VYcenentHoe u3ydyeHue Kypca TpedyeT oT oOydarolMxcs MOCEIICHUs JISKLUH, aKTUBHOMN
pabOThl Ha MpPAaKTUYECKUX 3aHATHUSAX, BBINOJHEHHS BCEX Y4YEOHBIX 3aJaHMi NpernojaBaTrels,
03HAKOMJIEHHUS C OCHOBHOW U JONOJHUTENBHOMN JIMTEPATYPOH.

3anuch JIeKIUH — OJJHAa U3 (OpM aKTHBHOH CaMOCTOATEIbHON paboThl 0Oydaromuxcs,
TpeOyrolas HaBHIKOB M YMEHHMS KpaTKO, CXEMaTHYHO, T[IOCJIEAOBAaTeNbHO U JIOTMYHO
(UKCHUpPOBaTH OCHOBHBIE MOJIOXKEHUs, BBIBOJbI, 0000IIeHus, GOpMYIUPOBKH. B KOHIlE JNeKiuu
IperojaBaTelib OCTaBiseT BpeMs (5 MHUHYT) Ui TOro, YTOOBl OOy4aromuecs HMeNu




BO3MOXXHOCTb 33J1aTh YTOUHSIOLIME BOIIPOCHI 10 U3y4acMOMYy Martepuainy. M3-3a He1ocTaTo4HOro
KOJIMYECTBA AyAUTOPHBIX YacOB HEKOTOPHIE TEMBl HE YIACTCSl OCBETUTh B IIOJHOM OOBEME,
[I0O3TOMY IPEINOJAaBaTellb, II0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BBIHOCUT Ha
CaMOCTOSITENbHYIO PabOTy CTYACHTOB, PEKOMEHAYS Ty WIH MHYIO JuTeparypy. Kpome storo, mis
JY4IIEr0 OCBOGHHUSI MaTepHajla M CHUCTEMATH3alMd 3HAHUM IO JUCHMIUIMHE, HE0OXOIMMO
MIOCTOSTHHO pa30HMpaTh MaTepHaibl JIEKIMHA 10 KOHCIIEKTaM M ydeOHbIM mocoOusiM. B ciydae
HE00XOMMOCTH 00paIaThCs K MPEro1aBaTelo 3a KOHCYIIbTAIHEH.

IHoaroroBka K NPAKTHYECKUM 3aAHATUAM.

[Ipy DOArOTOBKE K NPAKTHYECKUM 3aHATUSAM CTYACHT JOJDKEH W3Y4HUTh TEOPETHYECKUMN
MaTepuaj 1o TeMe 3aHATUS (MCIOJb30BaTh KOHCHEKT JIEKLUMH, U3YYUTh OCHOBHYIO JIUTEPATYPY,
O3HAKOMMTHCS C JOIOJHUTEIILHON JINTEPATYpOil, Ipy HEOOXOMMOCTH JIOTIOIHUTD KOHCIIEKT, Jieiast
B HEM COOTBETCTBYIOILIME 3alllCH W3 JIMTEPaTypHbIX HCTOYHUKOB). B ciydae 3arpynHeHMH,
BO3HUKAIOIUX IIPU OCBOCHUU TEOPETUUECKOTO MaTepuana, CTYAEHTY ClelyeT oOpaiiarbcs 3a
KOHCYy/IbTallUel K mpenojasatento. Mas Ha KoHCydabTanuioo, HEOOXOIMMO XOPOILO IMPOAyMaThb
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsCHEHUSI.

B Hagane npakTu4ecKoro 3aHATHS MPENoIaBaTeNlb 3HAKOMUT CTYIEHTOB C TEMOM, OIJIAIIaeT
IUTAaH MPOBEACHUS 3aHATHA, BBIJACT 3aJaHUsA. B TedeHue OTBEIEHHOIO BPEMEHM Ha BBINOJIHEHUE
paloThI CTYIEHT MOXET 0OpaTUTHCS K MPEToAaBaTelio 3a KOHCYIbTalluell Win pa3bsicHeHUsIMU. B
KOHIIE 3aHSTUS IPOBOAUTCS MIPHUEM BBIIIOJHEHHBIX 3aJJaHNH, cOOECeJOBaHUE CO CTYAECHTOM.

Pe3ynpTarhl BHINOTHEHHS MPAKTUYECKUX 3/1aHUH OIIEHUBAIOTCS B OajliaX, B COOTBETCTBUU C
0aNTbHO-PENTUHTOBOM CHCTEMON YHUBEPCHUTETA.

IInanbl NPAKTHYECKUX 3aHATHH
3AHATHE Ne 1. Memoo mamemamuueckoi uHOYKyuu

Jloka3zaTh paBeHCTBA IS JII0OOTO HATYpaIBHOTO N: /3
2 2
a)1+2+,,_+n=W; B)13+23+.“+n3=n(n4+1)
_n(n+1)(2n+1)

6) 12+22+ ... +n? N1+3+5+...+@2n+1)=(n+1)>

6 2
JIOKaXXuTe, 4TO [UIs JIF0OOro HATYpPaabHOTrO N
a) n® — n nenwrcs Ha 3.

0) n’ —n nemwurcs Ha 7

B) 32" + 2™2 nenmTcs Ha 7

r) 22™1. 33 + | nenmutes Ha 11

3AHATHE Ne 2. Mooenu namypanbHblx yucen

3amaHus s peleHus:

BrisicHuTh, Kakue U3 MmepevyrcIeHHBIX CUCTEM YAOBIETBOPAIOT akcuomam lleaHo (sBisrorcs
MOJENSIMUA MHOKECTBA HATypalbHBIX YHUCEI), OMPEICIUTh, KAKUE aKCHOMBI BBITIOJIHEHBI, a
KaKHe — HeT.

a) {3,4,5..;n=n+1 6){n>a,neN}n=n+l
B){N>-2neN}yn=n+2umn/ =n+1 r)Heuyérnble uncna, N’ =n+1
m{1,2,3,4,5;1'=22=33=4,4=575=1,

-n, n>0
e) Llenbie yucna, n' =

-n+1, n<o0
/3

%) HaTypaneHsle uncna ¢ oTHomenneM N = n + 2
3){1,2,3}. CnemoBatp 3a: 1'=3,2/=3,3 = 2.
n){l1, 2, 3}. CnegoBats 3a: 1'=2,2/=3,3 = 1.



k) HarypansHsle 4ncia, kpaTHsle 3 ¢ oTHomennem ' = n + 3

1) U&THbIe HaTypanbHbIE YHCIA ¢ OTHOImeHHeM N = N + 2

3AHATHE Ne 3. Cnoscenue HamypaibHblX Yuces

JlokazaTenbCTBO CBOMCTB CIIOKECHUSI.

3anaHus Ui PELICHUS:
CnoX1UTh HA OCHOBaHUU ONPEIEIICHUS CI0KEHUS HaTypaJIbHbIX yKcen S + 3. BbIOJHUTE TO ke
JEMCTBHE B MPEACTABICHHBIX HUXKE MOJIENISIX HATYPAJIbHBIX YHCEN, €CIIU TaKUE YUCIIA ECTh.
Ecnu Takux yurcen HeT, TO CJIOKHUTh MATHIM U TPETHM JIIEMEHT MOJEIN

a) {3,4,5..;n=n+1

6) IN>-2,ne N} n=n+1

B) HEUSTHBIE TIOJIOXKHUTEIbHBIC Yica, N = N +2

-n, n>0
r) Lensie uncia, n' =

-n+1, n<o0

1) HarypanbHele uncna, KpaTHele 3 ¢ oTHomeHHeM N = n + 3
¢) UéTHBIEe HaTypasIbHEIE YHCIa C OTHOmEHHeM I = N + 2
3AHATHE Ned. Ceoiicmea HamypaibHbIX wucen
3agaHus ISl pEUICHHUS:

1. JlokaxuTe cneayronme cBoicTa

a) 1.2+23+ ... +(nf1).n :W;

3
6)§+£+...+%:1_%;
4 36 n“(n+1) (n+1)
B)9+£+...+n—_1=1—£.

n 2 n! n!

3. JlokasaTh CBOMCTBA:

a) Jlyis m00BIX HATYpaIbHBIX YKCET pa3HoCTh (a + b)— b cymiecTByer u paBHa a;
0) Eciu pasnocts b — ¢ cymectByer, To

at(b-c)=(@+b)-c;

B) Ecima>b > ¢, o

a—(b-c)=(a—-b) +c;

r) Eciu pasnocts a — (b +C) cymecTByeT, TO

a—(b+c)=(a-b)-c.

3AHATHE Ne 5. Cpagnenue namypanbHplx yuce
1. Joxaxutre aHTUPE(IEKCHUBHOCTh W TPAH3UTHBHOCTH OTHOIIEHHS «OOJbIIE» Ha
MHO>KE€CTBE HATYPaJIbHBIX YHUCEI.
2. Jlokaxkxute HEpaBEHCTBA Ul BCEX HATYpaIbHBIX N
a)5">7n-3;
6) 2™2>2n +5;
B) 2n+2 > n2 +2;

r)2">n;
z[)i+i+... ! >1.
n+l n+2 3n+1

3. JlokakuTe CBOMCTBA:
1) a™™m=a" a™.
2) @™ =a".
3) a"-b" = (ab)".
3anaHust 151 CaMOCTOSITENBHOTO PELICHUS:
Jloka3aTh HEpAaBEHCTBO ISl BCEX HATYpalbHBIX YHCEN, OOIBIINX JAHHOTO N.



a)3">2"+nmpun>1 B) 2" > n(n+1) mpu n > 6
6)2">n*+n+2nmpun>5 r)n?<2" npun>4
3AHATHUE Neé6. Ilenvie uucna
3amanus A CAaMOCTOSTEIBHOTO PEIICHUS:

1.Yka3aTh mapbl HATypaJIbHBIX YUCEIl SKBUBAJICHTHBIC MEXK]Ty COOOMU

a) <7, 5> 1) <5, 7>
6) <2, 3> 2) <1, 10>
B) <10, 10> 3) <5, 4>
r) <6, 2> 4) <15, 5>
5) <1, 5>
6) <9, 9>

VYkazaTp mapsl MPOTHUBOTIOIOKHBIC JTAHHBIM.
2. Berunciurts

a) [<1, 5>] +[ <3, 2>] 0)[<3, 8>] + [<4, 7]
B) [<7, 4>] — [<8, 3>] r) [<1,5>] - [ <3, 2>]
nm [<1,5>]-[<2,2>] e) [<2, 10>]- [<10, 2>]

3AHATHE Ne7. Pewienue ypasnenuii 6 4eavlx 4uciax
3amaHus s CaMOCTOSITENIBHOTO PELICHHUS:
Pemuts B menbIx yncinax ypaBHEHUS:

a)y?—2xy—2x=6 6) 2x% — 11xy — 12y* = 17
B) 35xy +5x—Ty=1 r)x?—3xy+2y*=3

1 1 1

n)—————= e)xy+3x—5y+3=0
Xy Xy

3AHATHE Ne8. Pauuonanvhbule uucna
3amaHust 17151 CaMOCTOSITEILHOTO PEIICHUS:
1. JlokasaTh, 4TO YHUCIIO PalMOHAIBLHO

a) 320142 +3/20 +1442 8) Y542 +7+3542 -7

6) ¥1++2 -§3-22 r)%+2\/€

n) Y2++5+32-5 e) (Y245 +83-242)32-5

3AHATHE NeO. /leiicmeumenshsie uucna. /lanvueiuue pacuiupenus. Konmponvnasn
paboma
3anaHus 1151 CAaMOCTOSITENIBHOTO PEIIEHUS:
1. lokazaTb, YTO YHCIO UPPALUOHAIIBLHO:

a) J2 0) 37 +4/5 ; B) cos 10% 1) log76; m)tg 5°
2. (n/3)
a) V3, 6) V4++5 ; B)cos20% r)log23; n)ctg 10°

3AHATHE Nel0. /lanvueiuwue pacuwiupenusn nonamus yuciaa. Beicmynnenue c
oJoknaoamu

2. Nau kBatepuuoH ( = 2 + 3i — 5j + k. Haiitu:

a)q+q, 0) q —q; B) q-§.

2. Haiitu o6paTHEI KBaTepHHOH K KBaTepunony § = 1 + i + k.

3. HaiiTu neBble M mpaBble YAaCTHBIE OT JelieHUs kBaTepHuoHa | + 2K Ha
KBaTepHUOH 1+ 1+ k.




7.IlepeyeHb OCHOBHOI U JI0TOJTHUTEJIbHON y4eOHOI uTeparypsbl, UHTEepHeT-pecypcos,
HEeO0XO0IMMBIX /1JI51 OCBOEHHS 1M CHUILIUHBI

OcHoBHas JuTepaTrypa

1.Cmonun, FO. H. Yucnoseie cuctemsl : yuebroe nocodue / 0. H. Cmonun. — 3-¢ u3m., crep. —
MockBa : @JIMHTA, 2021. - 112 c¢. — Pexum jgocTyma: 1O TMOJINUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=54576

2. CvomuH, FO. H. Anrebpa u Teopus ducen [DneKTpoHHBIH pecypc] : y4ed. mocodue / HO. H.
Cmomnun. — 4-e u3n., crep. — M. : ®JIMHTA : Hayka, 2017. — 464 c. (31eKTpOoHHBIN pecypc.
— Pexxum nmoctyna: http://znanium.com/catalog.php?bookinfo=1034573)

Jlono/IHMTEIbHAS JTUTEPaTypa

1. Munaes B. A. TIpocTeie uncna: HOBBIM B3I HA 3aKOHOMEPHOCTH (hopmupoBanus - M.:
Jloroc, 2011 — 79 C. (2MEeKTPOHHBIHN pecypc:
http://biblioclub.ru/index.php?page=book_view red&book_id=119456 )

2. HNanasia, A. A. Maremaruka : yueOHUK / A.A. JamasH. — 3-¢ W31, UCIpP. U JOI. —
Mocksa : UHOPA-M, 2021. — 544 c. — (Cpennee npodeccuoHaibHOE 00pa3oBaHue). -
ISBN 978-5-16-012592-3. - Texcr : AIIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1214598

Humepnuem-pecypcol
http://www.mathnet.ru O6mepoccuiickuii MaTeMaTHIeCKUil IOPTA
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JIuct cormacoBaHus pabodeii mporpaMMBl
y4eGHOM JUCIUTITHHBI

Hanpasaenue noarorosku: 44.03.05 Ilenarornyeckoe o6pasoBaHue
Ipoduas: MaTremarnka. Undopmaruka

PaGouasi nporpamma YncjioBbIe CHCTEMbI

CocraButenn: H.B. IinyxoBa — YabsinoBek: Yal'lly, 2023.

[lporpaMma coCTaBleHa C Yy4eTOM (elepalbHOro TroCyaapCTBEHHOIO
06pa3oBaTeNbHOrO ~ CTAHAApTa BBICHIEro O00pa3sOBaHMs IO  HANpPaBICHHIO
moxroroBku  44.03.05 Ilenmaroruyeckoe obGpaszoBanue (C AByMs NPOQHIAMH
MOArOTOBKHM),  mpoduib  moxgrotoBku  «Matemaruka.  Mupopmarukay
yTBEPKIEHHOr0 MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit Dexneparuy,
¥ B COOTBETCTBUY C YI€OHBIM IIJIAHOM.

CocraBuTenu \7;5/1,% H.B. I'myxoBa (T10J1KCB)

PaGouas mporpamMma y4eGHOM IMCLUMILIHHB! (IPaKTHKK) 0100peHa Ha 3acellaHuu
xadenpsl Beiciuei MaTemaTuky "23" Mas 2023r., mpotoxon Ne 10
3aBenyrolmui Ka %pof/i

N.B. CronsipoBa g 05 ,27

/mma}z noonuce pacuughposka noonucu oama

)

L

PaGoyas mnporpaMma y4eOHOW JUCUMIUIMHBI (TPakTHKK) COIJlacoBaHa ¢
O6ubnoTexon
CotpyaHuk OubIroTeK:

Jogl 10.5. Mapcakosa {RDA2?

{
NUYHAS NOONUCH pacuughposka noonucu odama

IIporpaMma paccMOTpeHa U ofo0peHa Ha 3acellaHiH Y4eHOro coseTa (akyibTeTa

(HU3MKO-MaTEMaTHIECKOrO M TEXHOJOTHYECKOro obpasoBanus "26" Mas 2023 1.,

npotokos Ne 5

I[Ipencematens ydeHoro coBeTa (akynpTeTa (U3MKO-MAaTEeMaTHIECKOro H

TEXHOJIOTHIECKOr0 00pa3oBaHus )
AL E.M. I'pomoBa 6 0

/[ JUYHAR NOONUCH pacuughposka noonucu oama
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