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MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTeibHOI NPOrpaMMbl

Juctunimna «YHuClIoBble CHCTEMBD» OTHOCHUTCA K IUCIMIUIMHAM O00s3aTeNIbHON dYacTu
bioka 1. [Jucuumiuuel (Moxynu) IIpenMeTHO-METOAMYECKOTO MOJYJIs no mpoduIIo
«MareMaTuka» yueOHOro IUIaHa OCHOBHOW MpodeccuoHANbHONH 00pa30BaTEIbHON MPOTrPaMMBbI
BBICIIETO0 O0pa3oBaHMs — MpOorpaMMmbl OakanaBpuara 1o HampasieHuto noarotoBku 44.03.05
[Tenaroruyeckoe oopazoBanue (¢ AByMs MPOQUISIMHU MTOJTOTOBKH), HAIIPABIECHHOCTH (TTPOQHIIb)
oOpa3oBatenbHON IporpaMMel «Maremaruka. MHpopmaTuka», ouHON HOpMBI O0yUECHHUS.

JucuumniuHa omnupaercs Ha pe3yiabTaTbl oOydeHus, CPOpPMUPOBAHHBIE B paMKax
muciruiiH  AnreOpa, Marematudeckuii ananu3, MaremaTudeckas JOTWKa, Teopust dmcedn,
JuckperHas MaTemMaTHKa, Yd4eOHas MpakTHKa IO MaTeMaTHKE.

Pe3ynbTarhl M3ydueHUs NUCLUIUIMHBI SBJSIOTCS OCHOBOM Ui M3y4YEHUS JUCLMIUIMH U
npoxoxkaeHus npaktuk: Hayuno-uccnenoBartenbckas paborta, IlonroroBku k cmade u caada
rOCyJapCTBEHHOT'O 3K3aMeHa, BhIMOTHEHNE U 3aIIUTa BBITYCKHOW KBaTH(PUKALIMOHHOM paboTEHI.

1. Ilepeyenbr TMUIAHHPYeMBIX  pe3yJbTAaTOB  00yuyeHuss (00pa3oBaTeJbHBIX

pe3yJbTAaTOB) M0 JUCUHHUILIUHE

Henbio ocBOGHMS AUCUUIUIMHBI SBISETCS MOATOTOBKA YYHTENs K Oyaymiei
pohecCuOHANBHOM NeATEIbHOCTH: CUCTEMATU3allMs 3HAHUN CTYJIEHTOB O Pa3JIMYHbIX YUCIOBBIX
CUCTEeMaX M MX CBOWCTBAaxX, HAuMHasg C HATYpaJlbHBIX YHCET U 3aKaH4MBas airedbpamu
KBaTEpHUOHOB.

3agaveill OCBOCHHUS TUCIHIUIMHBI SBISETCS 3aKpeIJICHHE YMEHUN MPOBOJUTH CTPOTHE
a0CTPaKTHO-JIOTUYECKUE  JIOKa3aTelabCTBAa (B YAaCTHOCTH  JIOKA3aTeIbCTBA  METOAOM
MaTeMaTHUYeCKON HHIYKIMH, KOTOPOMY OTBOJUTCSl CYIIECTBEHHAas pOJIb B JIaHHOM Kypce), a
TaK)K€ YMEHUH pelaTh 337a4y MOBBIIIEHHOMN CII0)KHOCTH IIKOJIBHOI'O Kypca MaTEMaTHKHU.

B pesynbrare ocBoeHMsI IpOrpaMMbl OOYYaroIIMiiCs JAOKEH OBJANETh CIEAYIOIIMMHU
pesynbratamMmu  oOydueHuss (B TaONmuIle MPEACTABICHO COOTHECEHHE 00pa30BaTEIbHBIX
pe3yJIbTaToOB 00YUYCHHUS 110 TUCIUTUIHHE C MHAUKATOPAMH JOCTHIKCHUST KOMIICTEHIIH):

KoMnerenmus u OO6pazoBarenbHbIe pe3yIbTaThl AUCHUTIIHHBI

WHJUKATOPBI €€ (aTansl popmMHpOBaHUS IUCHUIUIMHBI)

JOCTHIXKCHHUA B 3HaeT ymeer BJIAACET

JUACIUATLINHE

VYK-1. Criocoben OP-1. 3naer MeToabl OP-2 Ymeer OP-3 Bnazeer
OCYIIECTBIISAT MOUCK, KPUTUYECKOTO aHAIN3a | IPUMEHSTh HaBbIKaMU pediekchu
KPUTUYECKHUI aHAU3 U | U CHHTE3a CHUCTEMHBIN ITOJIXO. TI0 TIOBOY
cuHTe3 uHhopMaIuy, uH(pOpMaLUH JUISL peILICHHs COOCTBEHHOM U Ty>KOMH
MPUMEHATHh CUCTEMHBIN ITOCTABIICHHBIX 33J]a4 | MBICIUTCIIEHON
MOAXO/ IJIsl PEIICHHUS JICATCIIEHOCTH

MIOCTaBJIEHHBIX 3a7a4
VK-1.2. Ilpumenser
Jgoruyeckue GopMel u
MPOIIEIYPHI, CIIOCOOEH
K pedaexcuu mo
MOBOTY COOCTBEHHOU U
4y>KOM MBICIUTEIbHON

JIESITEJIbHOCTH.
ITIK-1. Ciocoben OP-4. 3naer posb u OP-6 ymeer OP-7 Bnaneer
OCBaMBaTh U MECTO MaTeMaTUKU B | OCYIIECTBIISATh OTOOp | JeiicTBHEM
HCII0JIb30BaTh o011eli KapTHHe y4eGHOTro IIPOEKTUPOBAHNUS
TEOPETUYECKHE Hay4HOI'O 3HaHUS; COJZICP)KaHUSI JUTA €70 | PasiIMYHBIX (GOpM
3HAHUS U OP-5. 3naer peam3anum B YUeOHBIX 3aHSATHH,
[IPAaKTUYECKUE CTPYKTYpY, COCTaB U pazMuHBIX popmax OP-8 Bnaneer

YMCHUA 1 HABBIKU B JUIAKTHYCCKHE O6yquI/IH B HaBBIKOM IMPUMCHCHUA




MpeIMETHOM €IIMHUIIBI COZICPYKAHUST | COOTBETCTBHH C Pa3IMYHBIX METO/IOB,
obacTu rmpu HIKOJIBHOTO Kypca COBPEMEHHBIMU TIPUEMOB U
pelieHun MaTeMAaTHKH. TpeOOBaHUAMH K TEXHOJIOTHH B
npodeccHoHaTbHBIX 00pa30BaHUIO. o0yJeHUn

3ajad. MaTeMaTHKe.
[IK-1.1. 3naer

CTPYKTYpY, COCTaB U

TMTAKTHIECKUE

€IMHUIIBI

IIPEAMETHON

obnactu

(npenosiaBaeMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBISTH OTOOP

y4eOHOTO

COJIEp>KaHus AJIs €ro

peanu3aiyu B

pa3nu4HbBIX (hopmax

oOyueHus B

COOTBETCTBHUH C

TpeOOBaHUSIMH

dIoC 00.

[1K-3. Cnocoben OP-9. 3naer OP-11 Ymeer OP-13. Bnaneer
dbopmMupoBathb XapaKTePUCTUKY OKa3bIBaTh HaBbIKAMHU
Pa3BUBAIONIYIO JIMYHOCTHBIX, TIeJJATOTHYECKYIO OpraHM3aIuH |
00pa3oBaTeNbHYIO NPEeIMETHBIX U HOJIEPXKKY MIPOBEICHHS 3aHATHH C
cpemy ISt MeTarpeIMETHBIX o0yJaromMcs B UCTIOJTE30BaHUEM
JOCTUKEHHS pEe3ysbTaToB B 3aBHCHMOCTH OT X BO3MOKHOCTEH
JTUYHOCTHBIX, KOHTEKCTE 00y4YeHusi | oOpa3oBaTeIbHBIX 00pazoBaTebHON
MPEeIMETHBIX U MaTeMaTHKe; pe3yAbTaToB, Cpenbl st
METanpeaMETHBIX OP-10. 3naer OP-12 Ymeer JOCTHKEHUS
pe3yabTaToB OCOOEHHOCTH OpraHU30BbIBATh 00pa3oBaTeNbHBIX
oOyueHus MHTETrpalyu y4eOHbIi Tporiecc ¢ pE3YNBTaTOB U
cpeAcTBaMHu y4eOHBIX IPEAMETOB | HCIOJIb30BaHUEM oOecreyeHns KauecTBa
MIPEnoJaBaeMbIX JUTSL OpraHu3aluK BO3MO)KHOCTEH y4eOHo-
y4eOHBIX IPEIMETOB. | pa3HBIX COCOOOB o0pa3oBaTenbHOI BOCIIMTATEIILHOTO
I1K-3.1. Bnageer y4eOHOM Cpelbl U1 pa3BUTHS | TIpoliecca CpeiCTBAMU
criocobamu JeSTEIILHOCTH. MHTEepeca K MaTeMaTHKH.
WHTETpaIun MIPEIMETY B paMKax

Y4eOHBIX TTPEIMETOB YPOUHOI 1

JUTSL OpTraHU3aluu BHEYPOUHOU

pa3BUBAIOIIEH NEeSITENILHOCTH.

yueOHOU

JeSITeTbHOCTH

(uccnenoBaTebCKOM,

IIPOEKTHOM,

IpyNIOBOM U 1Ip.).

2. O0peM IUCHUILIAHBI

B 3a4Y€THBLIX e€IUHMIaxXx ¢ YKasaHueM KOJn4YeCTBa

aKaJeMHYeCKMX YacOB, Bbl/IeJIECHHBIX HA KOHTAKTHYI0 padoTy o0ydaloumxcs ¢




npemnoaasareseM (M0 BUAAM y4eOHbIX 3aHATHI) 1 HA CAMOCTOSATEJIbHYI0 PadoTy
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3. Copaep:xanue MUCHUILUIMHBI, CTPYKTYPHPOBAaHHOe MO TemaMm (pa3deiam) ¢
yKa3aHHeM OTBeIeHHOr0 HAa HHUX KOJHMYeCTBAa aKajeMHYeCKMX 4acOB U BH/0B
yueOHBbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHHO020 HA HUX KOIUUECMEA AKAOEMUYECKUX UACO8 U
6U008 YUeOHbIX 3aHAMUIL

KonugecTBo yacoB mo ¢opmMam opranuzaiuu
oOyueHus
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10 cemecTp
AKcroMaTH4ecKasi TEOpHsl HaTypalbHBIX YHCEI 4 8 10
AKCHOMaTH4ECKHE TEOPUH LIENBIX U 4 6 - 10
paIMOHATBHBIX YHCEI
AKcroMaTH4ecKasi TeOpUs JEHCTBUTEIbHBIX 2 4 - 10
qrce
KommuiekcHble uncia 1 KBaTepHUOHBI 2 2 - 10
Bcero no qucuun/uHe: 12 20 - 40

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNTIUHbL

Kparkoe cogep:xanue Kypca




1. AkcuoMaTH4YecKasi TEOPUA HATYPAJIbHBIX YHCE

dopMynHpOBKa aKCHOMAaTHUYECKOW TEOPUHU HATypalibHbIX uncesl. CBONCTBA CIOXKEHUS U
YMHOXEHHUS HaTypanbHbIX uMcen. Onpenenenue u cBoiictBa HepaBeHCTB Ha N. Teopema o
CYILIECTBOBAaHUM HAaWMEHBIIETO W HAMOOJBIIEro 3JIEMEHTOB B MOJMHOXKECTBAX HATYpPaJbHBIX
yucen. beckoHeUHOCTh MHOKECTBA HaTypalbHBIX 4Kcesl. HaTypanbHble KpaTHbIE U CTENIEHH, UX
cBoicTBa. Akcuomaruka [leano. HezaBucumocts akcuom Ileano.
2. AKcHOMATHYeCKHEe TEOPHH 1eJIbIX U PAMOHAJIBHBIX YK Ce

YHopsiaoueHHbIE MHOXECTBA M CHUCTEMbl. AKCHOMATHUYECKas TEOpHUs LEJIbIX YHCell,
NepBUYHbIE TEPMUHBI W akcuoMbl. CBoiicTBa MenbIx uucen. Teopema o mopsake Ha Z.
HenpoTuBopeunBOCTh aKCMOMAaTUYECKOW TEOPUM IENBIX YhCeld. AKCHOMAaTHYeCKash Teopus
palMOHATIBHBIX YHKCEJ, NMEPBUYHBIE TEPMHHBI M aKCHOMBbI. CBOMCTBA pallMOHAIBHBIX YHCET.
Teopema 0 mopsake 1Moy pauuMoOHaNbHBIX unced. [IIOTHOCTH MONS palMOHAIBHBIX YHCEIL.
HenpoTrBopeunBOCTh aKCMOMATUYECKOW TEOPUH PALlUOHATIBHBIX YUCEL.
AKcuoMaTHYeCKasi TeOPUsi 1eCTBUTEIbHBIX YU CEJ

AKcuOMaTH4eCKasi TCOpUsl IEUCTBUTEIIbHBIX YUCEI IEPBUYHBIC TEPMUHBI U AKCUOMBI.
CaoiicTBa  ACUCTBUTENBHBIX uyuceld. HemnpoTHBOPEUYMBOCTh AKCMOMATHYECKON  TEOpUHU
JIEMCTBUTEIIbHBIX YHCET.
KoMnuiekcHble 4nc/ia 1 KBATEPHUOHBI

AKcuomaTHdecKkasi TeOpHs KOMIUJIEKCHBIX YHCEJ, TEPBUYHBIC TEPMUHBI M aKCHOMBI.
CBolicTBa KOMIUIEKCHBIX 4ucen. Teopembl o mopsake Ha C. HenpoTuBopeunBocTh

aKCMOMATUYECKOM TCOPHUU KOMIIJICKCHBIX YUCEII. KBaTepHI/IOHLI 1 UX CBOMCTBA.

4. TlepedyeHb Y4eOHO-METOAMYECKOr0 OOecrevyeHHs AJIsl CAMOCTOATEIbHOI padoThl
o0yyauuxcsi Mo JUCHUNJINHE

CamocTosTenbHas paboTa CTYAEHTOB SBJSETCS 0c000i1 Gpopmoii opraHu3ay y4eOHOro
npoliecca, MpPEICTaBIsAIomAs CcoOOH  IUIAHMPYeMYI0, MO3HABaTeNbHO, OPraHMW3alMOHHO |
MCTOANMYCCKHU HaIlpaBIAEMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHE
KOHKPETHOTO  pe3yibTara, OCYIIECTBIsIEMYyl0 0e3 MpsAMOH  IMOMOIIM  IpernojaBaTess.
CamocTrosTenbHasi paboTa CTYACHTOB SIBIISIETCS COCTABHOM 4acThio y4yeOHOM paboThl M HMeEeT
LENIBI0 3aKpeIyieHne M yriyOJeHne MOJIyYeHHBIX 3HAaHUM M HaBBIKOB, NMOMCK U MPHOOpETeHHe
HOBBIX 3HaHI/II\/'I, a TaK>XE BBIIIOJIHEHHEC y‘—Ie6HI)IX 3aJIaHI/II>'I, IMOATOTOBKY K NPEACTOAIINM 3aHATHAM
U 9Kk3ameHy. OHa TmpexycMaTpuBaeT, Kak MpaBWilo, pa3paboTKy pedepaToB, HamUCaHUE
JTIOKJIAZI0B, BBITIOJIHEHHE TBOPUYECKHUX, WHIAMNBUIYAJTbHBIX 3aJIaHHM B COOTBETCTBHH C Y4EOHOMU
IporpaMMoil (TeMaTHYECKUM IUIAHOM U3Yy4YCHMS AUCHUILIMHBI). Tema A Takoro BBICTYIUICHUS
MOKET OBITh TIPEJIO’KEHA IperojaBaTeseM Wi n30paHa caMHM CTYISHTOM, HO MaTepual
BBICTYIUIEHUSI HE JOJDKEH ayOJIMpoBaTh JIEKIMOHHBIA Martepuai. PedepaTuBHbIH MaTepuan
CIIY’)KUT JIOTIOJIHUTENIbHOW MH(poOpManueil uisi paboThl Ha NMPAaKTUYECKUX 3aHATUAX. OCHOBHas
IeJIb JAHHOTO BHa pabOThI COCTOUT B 00YUYEHHH CTYJACHTOB METOJIaM CaMOCTOSITETILHON pabOThI
¢ y4eOHbIM MaTepuayioM. JIsl OJHOTBHI YCBOEHHUS! TEM, BBIHECEHHBIX B NPAKTHUYECKUE 3aHSATHUS,
TpeOyercs pabora ¢ mepBoucTouyHHMKaMu. Kypc mpemaycMaTrpuBaeT CaMOCTOATEIbHYIO paboTy



CTYACHTOB CO CIEUUAIBbHOM JuTeparypoil. CieyeT OTMETHTh, YTO CaMOCTOsTeNlbHas paboTa
CTYIECHTOB PE3yJIbTATHBHA JIMIIB TOTJA, KOT1a OHA BBINOIHICTCS CUCTEMAaTUYECKH, INTAHOMEPHO
U 1I€JICHAIIPABIIEHHO.

3ajaHus Ul CaMOCTOSITENbHOM  paboOThl  IPENyCMaTpUBAaOT  MCIIOJIb30BaHHE
HEOOXOJUMBIX TEPMHUHOB W TMOHATHH 1O mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
IPAaKTUYECKYI0 paboTy MO MPUMEHEHHUIO M3y4aeMOro marepuaia, Mouck oubdimorpaduyeckoro
MaTepHala 1 AJIEKTPOHHBIX HCTOYHUKOB MH(OPMALNHY, WIUTIOCTPATUBHBIX MaTEPUAIOB. 3aJaHus
[0 CaMOCTOSITEIbHOM paboTe JarTcs IO TeMaM, KOTOpble TpeOYyIOT JIOMOJIHUTEIbHON
IpopabOTKH.

OO0umii 00beM C€aMOCTOATENBHOM pPAabOThl CTYAEHTOB IO JMCLUIUIMHE BKJIIOYAET
ayJIUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATEIBHYIO Pa0OTy CTYJACHTOB B TEUEHUE CEMECTpA.

AyIuTOopHas caMOCTOsATENIbHAs paboTa OCYIIECTBISIETCS B ()OPME BBIIIOJIHEHUS TECTOBBIX
3aJaHMii, Keic-3a/1a4, NHCbMEHHBIX IPOBEPOYHBIX pPAa0OT MO AUCHUILIUHE. AyIUTOpHas
caMmocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTepUaloB, Keic-3a7ay Mo pasjaenam
JUCLUIUINHBI.

BueayauropHast —camocrosATenbHas —paboTa  ocymiecTBisiercs B (OpMax — THIIOBBIX

CaMOCTOATENIbHBIX U KOHTPOJIBbHBIX paloT:
OC-1. CamocrosiTesibHasi padoTa Ne 1. AkcuoMaTH4yecKasi TEOPUSl HATYPAJIbHBIX YK Ces

1. Beisicuute, yaoieTrBopsieT Jiu MHOXecTBOo N’ ¢ 3amaHHBIM Ha HEM OTHOIIEHHeM N’
«crenoBaTh 3a N» akcuomam lleano; ykaxxute, Kakie akCUOMBI BBITIOJIHEHBI, @ KAKHE — HET:
a)N'={neN|n>6},n"=n+1,
b)N'={1,2,3,4,5,6} 1'=2,2"=3,3=4,4=55'=1,6"=6.

2. Bpruucnure: 2 + 3, 2-3.

3. Ilycts @, b, n € N. JlokaxwuTte cripaBeI7TMBOCTh CACTYIONIUX YTBEPIKICHHI:
a)ata=b+b=a=b;
byn>1=3(xeN):n=2xvn=2x+1,
c)a>2=3(keN):a=3kva=3k+1lva=3k+2
dnzl=3xeN):(n—-1)n=x+X;
e)nz1=3(xeN):(n-1)n(n+1)=23x

4. Pemure Ha MHOXKECTBE HATYpaJIbHbIX YUCCJI YPABHCHUSI:

a)x? =2, d)xy=1; 0) 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. CamocrosiTesqibHast padoTa Ne 2. AKcMOMAaTHYeCKUe TeOPUH LeabIX U
PAIMOHAJIBLHBIX YHCEJ
1. IMycts P1={(m, n) | m, n € N}. Onpeaenum Ha P; onepanuu @, ® u oTHOMmIEHHE ~. J{y1s
m00bIX 35eMeHTOoB (M, NY, (K, I) € P1:
mny @<k, Iy=(m+k, n+l),
(m, n) ® (k, I) =(mk + nl, ml + nk),

mn~&k hesm+l=k+n.
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SABnsercs nu onepauust @ acconuuaTUBHON?

SABnsercs nu onepanust @ KOMMYTaTUBHON?

SABnsercs nu onepauust & accouuaTUBHON?

SABnsercs nu onepanust ® KOMMYTaTUBHOWU?

JuctpuOyTuBHa i1 onepaius ® OTHOCUTENBHO oreparuu BO?

CyllecTBYET JIU HEUTPAIbHBIA JIEMEHT OTHOCUTENBHO orepanuu ©? SBisercsd au cucteMa
(P1, ®, ®) xoapLOM?

CyIIecTBYeT JIM HEUTPaIbHBIM 3JIEMEHT OTHOCUTEIBHO orepanun &?

PediiekcuBHO 11 OTHOIIICHHE ~?

CHUMMETPUYHO T OTHOIICHUE ~?

TpaH3UTHBHO JI1 OTHOLICHUE ~?

SIBisieTcst M OTHOILIEHUE ~ OTHOLUEHUEM MOPsiiKa? SKBUBAJIEHTHOCTU?

[lepeuncnure He MeHee TpEX mMap, MNPUHAMISKANIUX KIACCy HSKBUBAICHTHOCTH,

MOPOXKAEHHOMY TIapoii (2, 3).

. CYH_IGCTByeT JIK CpCar KJIIACCOB 3KBHUBAJICHTHBIX IIdp 3JICMCHT, HpOTI/IBOHOHO)KHHﬁ KJIaccy,

nopokaeHHomy mapoit (11, 9)? Ecnu — nma, To HaliquTe ero, eciii — HeT, JOKaKUTE, YTO OH
HE CYIIECTBYET.

PemmTe Ha MHOXXECTBE OEJIBIX YUCCIT YPABHCHUA!

a)x2=2; d) xy = 1; 0) 4x =4y +1;
b) x? = x; e) Xy = X; h) 2n + 1 = 2x;
c) 3a=a’ f) X%y = 4; i)x2+y2=5,

ITycts P> = {(a, n) |a € Z, n € N}. Onpenenum Ha P, onepaituu @, ® u otHOIIeHUE ~. 115t
J00BIX AJIEMEHTOB (@, N), (b, M) € Py:
(a, n) @ (b, m) =(am + bn, mn),

(a, n) ® (b, m) =(ab, mn),

(a, n) ~{b, m) < am = bn.
SABnsiercs mu onepanust @ accoruaTUBHON?
SABnsiercs mu onepanust © KOMMYTaTUBHOM?
SABnsercs mu onepanust & accoUaTUBHON?
SABnsiercst mu onepanust ® KOMMYTaTHBHOM?
JluctpuOyTuBHA Ji omiepariis ® OTHOCUTEBHO oreparuu O?
CyImiecTBYET JI HEUTPAJIbHBIN 3JIEMEHT OTHOCUTEILHO ornepanuu O?

CyIecTBYeT I HEUTPaJIbHBIN 3JIEMEHT OTHOCUTEIHHO orepanun &?



PednexcuBHO 1 OTHOIIIEHHE ~?

CHUMMETPHUYHO JIK OTHOIICHUE ~?

TpaH3UTHBHO JIU OTHOIIICHHUE ~?

SIBsieTCs M OTHOIIIEHUE ~ OTHOIIEHUEM MOPSIIKA? SKBUBATICHTHOCTH?

[lepeuncniure He MeHee TpEX Mmap, NPUHALICKAIIUX KIACCy OKBHUBAJCHTHOCTH,

MOPOKICHHOMY apoii (2, 3).

. CYH_IGCTByeT JK CpE€AM KIaCCOB SKBHUBAJICHTHBIX IIap 3JIEMCHT, HpOTI/IBOHOHO}KHHﬁ KJ1accy,

nopoxkaeHHomy mapoii (11, 9)? Ecnu — na, To HaliquTe ero, eciiv — HEeT, JOKKUTE, YTO OH

HE CYIIECTBYET.

OC-3. KonrpoJibHasi padoTa AKCHOMATHYeCKasi TEOPHS el CTBUTEIbHBIX YK cel

1.

- o

N

ITycts F = {{an}n | an € Q, {an}n — dyHmamMeHTambHas OCIEAOBATEILHOCTD }. Onpeenum
Ha F onepanuu @, ® u otHOmICHUE ~. JIIs1 JTIOOBIX 37IEMEHTOB {an}tn, {bn}n € F:
{an}n @ {bn}n ={an + bn}n,
{an}nh ® {bn}n ={an - bn}n,
{an}n ~{bn}n < {an — bn}n — HyaCBaAS TOCTIETOBATEIBLHOCTD.
SIBnsiercs mu onepanus © accorMaTUBHOMN?
SABnsiercst mu onepanust © KOMMYTaTUBHON?
SIBnsietcst u onepanus ® acCOIMaTHBHOM?
SIBnsietcst u onepanus ® KOMMYTaTHBHO#?
JlucTpuOyTHBHA 1 orepalis ® OTHOCHTENBHO orneparu @7
CyliecTByeT M HEHTPaIbHBIN 3JIEMEHT OTHOCUTENBHO orneparu ®?
Cy1iecTByeT 1 HEUTPaIbHBIN 3JIEMEHT OTHOCHTEIBHO orepanuu ®?
PednexkcuBHO 11 OTHOIIICHHE ~?
CHUMMETPUYHO JIH OTHOIIECHHE ~7?
TpaH3UTUBHO JTH OTHOLIEHUE ~?

SIBnsieTCs 1M OTHOIIEHHUE ~ OTHOIICHUEM nop;uuca? SKBUBAJICHTHOCTH?

PanmoHanbHBIME MU UPPALIMOHATBHBIME SIBIISIFOTCS YMCIIA: \/E : \/g ; \/E + \/E ;

310+ 643 +310-6+3 2

OC-4. CamocrositesibHast padota Ne 3. KomiuiekcHbIe YHC/1a U KBATEPHUOHBI

1.

ITycts P3 = {(a, b) | a, b € R}. Onpenenum na P3 onepanuu @, ®. J{jis 1100bIX 3JIEMEHTOB
(a, b, {c, d) € Ps:
(a,by®(c,dy=(@+b,c+d),
(a, by ®{c, dy=(ac—bd, ad + bc).



a) SABnsiercs au onepauus @ accouuaTUBHON?

b) sIBnsiercst mu oneparyst ® KOMMYTaTHBHOM?

C) ABnsiercs au onepanuus & accouaTUBHON?

d) ABnsiercs nm onepanusi ® KOMMYTaTUBHOM?

e) JuctpubyTuBHa i1 oniepaiiusi ® OTHOCUTENBHO oreparnuu D?

f) Jlokaxxute, 4TO CYIIECTBYET HEHTPAIBHBIH 2JIEMEHT O OTHOCHTENBHO orneparuu @.
g) Hokaxxute, 4TO CYIIECTBYET HEHTPAJIbHBINA ANEMEHT € OTHOCUTEIBHO onepanuu &.
h) SBnsercs mu cucrema (P3, @, ®) konpom? mojaem?

i) Pemmure Ha P3 ypaBHeHue x° @ e = 0.

J) Mokaxure, 4TO /st JIIOOBIX JIeMeHTOB o # 0, B € P3 ypaBHeHHE o @ x = 3 pa3peniumo B
Ps.

2. Jlns xBatepHHOHOB o, = 2i + 3K u B = 4j — 5K naiigure: o.— B; o - B; o + B 20— B — 1.

ﬂ/l}l CaAMOCHMOAMETbHOU NOO020MOBKU K 3AHAMUAM O 0ucuunﬂunepel<omeudyemcu
ucnoJjibzoeamb ytwﬁno-memoduqecmte mamepuaiibl:

I'myxoBa H.B. UmcnoBele cucrembl: y4eOHOE NOCOOHME Uil HANpaBiCHUS HOATOTOBKH
6axanaBpoB 050100.62 «Ilegarornuyeckoe oopasoanue» [Ipoduns: MaremaTrka. — YIIbSHOBCK,
Yal'lly, 2014. - 82 c.

5. HpuMeprle OLCHOYHBIC MaTepHuajJbl s IPOBCACHHUA TEKYHIEro KOHTPOJIA
YCnneBaeMoCTu "1 l'lpOMe)KyTO‘-lHOﬁ aTrTreCcTalumn oﬁyqamumxcﬂ Mo TMCHMIIJIMHE

Opranusanus u NpoBe/ieHUe aTTecTalluM CTyAeHTa

®I'OC BO B coorBercTBUH ¢ mIpuHLMNAMH BonoHCKOro mpouecca OpHUEHTHPOBAaHbI
IPEUMYIIECTBEHHO HE Ha COOOIleHHEe 00yJaromeMycsi KOMIUIEKCa TEOPETUUECKUX 3HaHHWM, HO
Ha BbIpaOOTKy y OakajaBpa KOMIIETEeHIIUH — JMHAMUYECKOro Habopa 3HaHUM, YMEHUH, HaBBIKOB
U JIMYHOCTHBIX KAayeCTB, KOTOpbIE MO3BOJAT BBIMYCKHHMKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TpyJia U YCIEIIHO NPO(hecCHOHAIBHO PeaTn30BbIBATHCS.

B nporecce orenku 0akanaBpoB HEOOXOJUMO UCHOIb3YIOTCS KaK TPaJUIMOHHBIE, TaK U
WHHOBAIlMOHHBIE THMbI, BUJIBI U (QOpMBI KOHTpOJs. [IpH 3TOM MOCTENEHHO TpaIuIOHHbIE
CpPEICTBAa COBEPUICHCTBYIOTCSA B pYyCJie KOMIIETEHTHOCTHOTO IIOJIXOJa, a HWHHOBALMOHHbBIE
CPEJCTBA alallTUPOBAHBI JIJIs1 IOBCEMECTHOTO IPUMEHEHMS B POCCUMCKON By30BCKOM IPAKTUKE.

Llenb» nmpoBeneHusi aTrecTallMd — TIPOBEpPKa OCBOEHHUS OOPa30BATEIbHOW MPOTPAMMBbI
JUCLHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

I[Ipome:xyTouHasi aTrTecTalusi OCYLIECTBISETCS B KOHIE CEMecTpa U 3aBepllaeT
W3Y4YE€HHE AMCLUMIUIMHBL, IMOMOraeT OLEHUTh KPYNHBIE COBOKYNHOCTH 3HAaHUH M YMEHUH,
(dbopMupoOBaHUE ONpeAeIEHHBIX KOMIETEHIINH.

OnEeHOYHBIMU CPEACTBAMHM TEKYILIErO OLEHUBAHMUSA SBJSIOTCS: JOKJIaA, TECThl IO
TEOPETUYECKHM BONPOCAaM JUCHUIUIMHBI, 3alllUTa NpakTUYecKux padbor u T.m. KOHTpOib
YCBOEHMsI MaTepuaia BEAETCS PErylspHO B TEUEHHE BCEro CEMeCTpa Ha MPaKTHYECKUX
(ceMUHApCKUX, TAOOPATOPHBIX ) 3AHATHUSX.



No CPEJCTBA OLIEHMBAHUNAI, OO6pa3zoBaTenbHbIC

/o HCTIONB3yEMBIE IS TEKYIIETO OLICHUBAHMUS [TOKA3aTeIs PE3yIIbTAThI AUCIUILTHHEL
(hopMHpOBaHUS KOMIIETCHIINH

OueHouHble cpecTBa 1is Tekymieii arrecranuu | OP-4. 3Haer posib U MECTO

OC-1 CamocrositrensHast pabota Ne 1 MaTeMaTHKH B OOILEN KapTHHE
OC-2 CamocrositenpHas padora Ne 2 HAY4YHOT'O 3HAHHUS;
OC-3 KontponbHas paboTta OP-5. 3Haer CTpyKTypy, COCTaB H
OC-4. CamocTrosTenbHas padbora Ne 3 JIMIAKTUICCKUE IUHUIIBI COICPIKAHUS
OC-4 BericTymieHue 1o pe3yJjibTaram IIKOJIFHOTO Kypca MaTeMaTHKH.
OP-6 yMmeer OCYyILECTBISATH OTOOP
OuneHoyHbIe CPeACTBA JJIs1 IPOMEKYTOUYHOM yueOHOrO  COHEPIKAHMS UL €ro
arrecranun peamm3alii B Pa3NMUYHBIX (opMax

3a4yeT (3K3aMeH)
OC-5 3auer B popme yCTHOTO coOece0BaHUS 1O
BOIIPOCaM

OOydeHHsI B COOTBETCTBHH  C
COBPEMEHHBIMH  TpeOOBaHHSAMH K
00pa3zoBaHUIO.

OP-10. Bnaneer HaBBIKOM
NPUMECHEHUSI  PA3NIMYHbIX  METOJIOB,
NPUEMOB M TEXHOJIOTUH B OOYYCHUU
MaTeMaTHKe.

Onucanue OIEHOYHBIX CPEICTB W HEOOXOIMMOro 00O0pYAOBaHHS (JIEMOHCTPALMOHHOTO
Marepuana), a TaK K€ HpPOLUEAyphl M KPUTEPUH OLCHHBAHUS WHIUKATOPOB IOCTHIKECHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX dTanax ux (OPMHUPOBAHUS B TPOIIECCE OCBOCHHS 00pa30BaTEIbHOM
nporpaMMbl  npezicTaBieHbl B DOHJE OLEHOYHBIX CPEJICTB Ui TEKYILEro KOHTPOJIs
YCIIEBAEMOCTH M MPOMEKYTOUYHON aTTECTALNU.

Mamepuanwi, ucnonwviyemoie 0141 meKyuye20 KOHMPOJiA YCHECAeMOCHU
obyuarowuxca no oucyuniune

Marepuansl s OpraHu3aluy TeKyIed aTTecTalluy IpeCTaBIeHbl B 1.5 MPOrpamMMBl.

Mamepuanwi, ucnov3yemoie 0 RPOMEHCYMOYHO20 KOHMPOJIA YCNEeeaemMocmu
odyuarouwuxca no oucyuniune

OC-5 3auyer B ¢popMe ycTHOrO codeceq0BaHUSA MO0 BOMPOCAM
Ilepeyenb BONIPOCOB K 3a4eTy
DopMyTUpPOBKA AKCHOMATUYECKOM TEOPUH HATYPATbHBIX YHCET.

CBOIICTBA CIIOKEHUS U YMHOKECHHS HATYypPaAJIbHBIX YUCEIL.

Ornpenenenne u cBoWcTBa HeEpaBeHCTB Ha N.

A e

Teopema 0 CyliecTBOBaHMM HAaMMEHBIIETO W HAUOOJBILEro 3JEMEHTOB B MOJMHOMXKECTBAX
HaTypaJIbHBIX YHCEIL.

beckOHEYHOCTh MHOKECTBA HATYPAJIbHBIX YHCET.

HatypanbHble KpaTHBIE U CTETIEHH, UX CBOMCTBA.

Axcuomaruka Ileano.

HezaBucumocts akcuoMm Ileano.

© 0 N o O

YHOpﬂI[O‘ICHHBIe MHOXXECTBAa U CUCTCMBbI.

10. Axcuomaruueckas TCOPpHs LEJIBIX YUCEIl, ICPBUYHBIC TCPMUHBI 1 aKCHOMBI.




11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

CaoiicTBa 1enbIx ynces. Teopema o mopsiake Ha Z.

HenpoTtuBopeunBoCcTh aKCMOMATHUECKOM TEOPHUH LIEJIBIX YHCEI.

AKcuoMaTH4ecKas TeOpUsl pallMOHAIBHBIX YUCEI, IEPBUYHBIC TEPMUHBI U AKCHOMBI.
CBolicTBa pallMOHAIBHBIX YHCEIL.

Teopema o0 mopsiAKe MoJisi palluOHAIBHBIX YUCET.

[110THOCTB MOJIS pallMOHATBHBIX YUCEIL.

HenpoTuBopeunBOCTh aKCMOMATHYECKOM TEOPUH PALIMOHATIBLHBIX YUCEL.
AxcuoMaTrudeckasi TeOpHs AeHCTBUTEIbHBIX YUCEN EPBUYHBIC TEPMUHBI U AaKCHOMBI.
CBoiicTBa IEHCTBUTEILHEBIX YHUCE.

HenpotnBopeunBOCTh aKCHOMATHYECKON TEOPUHU JEHCTBUTEIbHBIX YUCEN.
AKcHOMaTHYeCKasi TEOpUsl KOMIUIEKCHBIX YHCEJ, IEPBUYHBIC TEPMUHBI U AKCHOMBI.
CBolicTBa KOMIUIEKCHBIX YHCEII.

Teopemsl o nmopsake Ha C.

HenpoTuBopeunBoCTh aKCHOMATHYECKOM TEOPUU KOMIUJIEKCHBIX YUCE.
KBaTepHHOHBI U X CBOWCTBA.

B KOHIEC U3Yy4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI' pa60TI>I CTYACHTOB Ha JICKIUOHHBIX U

MMPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJI0B B TEUCHHE CceMEeCTpa.

HpnMeprIe NMPAKTUIECCKUE 3aJaHUSA K 3a4Y€Ty

1. OueHuTH BO3MOKHOCTH PUMEHEHUS paCCMaTPHUBAEMOI0 BONIPOCA B paMKax HIKOJIbHON
IporpaMMbl (BHEYpOUHOH edarenbHocTH). [IpeanoxxuTe popMaT U310KEHHS MaTepHraa.

B koHIe HU3YUCHUA JUCHUIINIMHBI TIOABOAATCS UTOT'U pa6OTLI CTYACHTOB Ha JICKIIUOHHBIX U

MPAKTUYECKUX 3aHATUSAX IyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

KpnTepnu OlleCHMBAHUA 3HAHUI Oﬁy‘lalOlIIl/IXCﬂ no JTMCHMIIJINHE

Dopmuposanue 6ANILHO-PEUMUH2060U OYeHKU pabombl 00YYaAIOUUXCSL

TTocemenne Pabora Ha
Ilocemenne ..
N MPAKTUYECKUX | MPAKTUYECKUX | 3a4éT
JIEKIIAHA .
3aHATHI 3aHATUAX
Pasz0aiuioBka o 6x 1=6 10 x 1=10
152 6amna 32 Oamna
10 BHJIaM paboT OaJoB OaJoB
cemectp | CymmapHbIi 6 GaioB 16 6amnoB 168 6anna 200 6anmoB
Makc. 0at Max max max max

Kpumepuu OYEHUBAHUA pa6ombl 06)/1{61}01/{46206'}1 no umoeam cemecmpa

Bbaausl (2 3E)
«3aYTEHO» ooitee 100
«HE 3aUTECHO» 100 1 menee

6. MeToandyecKkue YKazaHud AJad oﬁyqamumxca 0 OCBOCHHMI0 JHUCHMUITJIMHBbI




YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJarommxcsi TMOCEIICHHs JEKIUH, aKTUBHOU
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS] BCEX YUEOHBIX 3a/laHuM IpernojaBaTelid,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKIuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHON paboThl 00yyarouuxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHUYHO, IIOCJEA0BAaTEIbHO U JIOTUYHO
¢buKkcUpoBaTh OCHOBHBIE MOJIOXKEHUS, BBIBOJIbI, 00001IeHMs, HOpMYIUPOBKU. B KOHIlEe JeKkiuu
IpenojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) A TOro, 4YTOOBI OOy4aromuecss HMelu
BO3MOKHOCTb 3a/1aTh YTOUHSIFOLIME BOIIPOCHI IO U3y4aeMOMY Marepuaiy. M3-3a HetocTaTouHOro
KOJIMUECTBA ayJAUTOPHBIX YacOB HEKOTOPbIE TEMBI HE YIACTCSl OCBETUTh B IOJHOM OOBEME,
MIO3TOMY MPEINOoJaBarellb, MO CBOEMY YCMOTPEHHMIO, HEKOTOpbIE BOIPOCHI BBIHOCUT Ha
CaMOCTOATENILHYIO Pa0OTy CTYJEHTOB, PEKOMEHYS Ty WM MHYIO JuTeparypy. Kpome storo, mis
JyYIIEr0 OCBOGHUS MaTepualia M CHUCTEeMAaTH3allMd 3HAHUK [0 JUCHUIUIUHE, HEO0O0XOAUMO
MOCTOSIHHO pa30HpaTh MaTepuaibl JICKIMHA 1O KOHCIEKTaM M y4eOHbIM mocoOusim. B ciyuae
HEOOXOIMMOCTH 00paIaThCS K MPETo1aBaTeNto 3a KOHCYIbTAIHEH.

IHoaroroBka K NPaAaKTUYECKUM 3aHATUSIM.

[Ipy mOAroTOBKE K MPAKTHYECKUM 3aHATUAM CTYIACHT JOJDKEH M3YYUTh TEOPETUYECKH
MaTepHuai 1o TeMe 3aHiTUs (MCIOJIb30BATh KOHCHEKT JIEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTbCS C IOMIOTHUTEIBHOM JIUTEPaTypOl, IPU HEOOXOJMMOCTHU JAOMOIHUTH KOHCIEKT, JIeNast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHbIX MCTOYHHUKOB). B ciyuae 3arpyaHeHui,
BO3HHUKAIOIIUX IPH OCBOSGHHHM TEOPETUYECKOTO MaTepuana, CTYIEHTY clieayeT oOpaiarbes 3a
KOHCYyJIbTalluel K mpenojaBarento. Vs Ha KOHCyJbTalyio, HEOOXOJMMO XOpOLIO IMPOAYyMAaTh
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B Hauane npakTu4eckoro 3aHATHs IIPEI01aBaTeIb 3HAKOMUT CTYIEHTOB C TEMOM, OrjlallaeT
IUTaH MPOBEACHUS 3aHATHS, BBIIACT 3aaHus. B TeueHue OTBEAEHHOIO BPEMEHM Ha BBINOJIHEHUE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoAaBaTelIio 3a KOHCYIbTalluel Win pa3bsicHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS ITPUEM BBIMIOJIHEHHBIX 3aJaHuil, coOeceJ0BaHHUE CO CTYIEHTOM.

Pe3ynpraThl BHINOIHEHUS IPAKTUYECKUX 34aHUI OLIEHUBAIOTCS B OaJljIax, B COOTBETCTBHHU C
0aJUTbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

IL1aHbI NPAKTHYECKUX 3aHATHH
3AHATHE Ne 1. Memoo mamemamuueckoi uHOyKuuu

I[OKa?.aTb paBCHCTBA JI1 JIIO6OFO HAaTypaJbHOTO n: I[/3

2 2
a)l+2+..+n= —n(n+1); B 13+28+ =Y (n4+1)
5) 12+22+...+n2:”(”+1)é2”+1); P)1+3+5+...+@n+1)=(n+1)

Jlokaxxute, 4To Jist JIF00OT0 HATYPATHHOTO N
a) n® — n gemuTcs Ha 3.

0) n’ —n genurcs Ha 7

B) 32M1 + 2™2 nenmres Ha 7

r) 22" 33 + | nenutes Ha 11

3AHATHE Ne 2. Moodenu namypanbhuix yucen

3agaHus I pelICHHUS:

BrisicHuTh, Kakue U3 MepeurcIeHHBIX CUCTEM YIOBIETBOPSIOT akcuomaM [leaHo (sBistoTcs
MOJICNIIMH MHOJKECTBA HATYPaJTbHBIX UYHCEN), OMPENeTnTh, KaKue aKCHOMBI BBIITOJTHEHBI, a
KaKue — HeT.

a) {3,4,5..;n=n+1 6){n>a,neN}n=n+1

B) {n>-2,n e N}, nN=n+2umn =n+1 T') HEUETHBIC YnCIa, n=n+1
m){1,2,3,4,5;1/=2,2/=3,3'=4,4=5,5=1,



-n, n>0
e) Lenbie uncna, n' =

-n+1, n<o0

/3

) HarypanbHble 4ncia ¢ oTHomernueM N = N + 2

3){1, 2, 3}. CnemoBarp 3a: 1'=3,2/=3,3/ = 2.

u){1,2,3}. Cnenoparp 3a: 1'=2,2/=3,3 = 1.

k) HarypanbHsle uncia, kpaTHble 3 ¢ oTHomeHHeM N = n + 3

1) UéTHbIe HATypalbHbIE YHCIA ¢ OTHOMmeHHeM N = N + 2

3AHATHE Ne 3. Cnoostcenue HamypaibHbIX Uucel

JlokazaTeabCTBO CBOMCTB CIIOKECHUS.

3ajaHus I PeLICHUS:
CI10XUTh HA OCHOBAHHMH OIPECIICHUS CII0KEHUS HATypallbHBIX yuces S5 + 3. BBITONIHUTH TO xe
JIEIICTBUE B MPEICTABICHHBIX HUYKE MOJIENSIX HATYpaJbHbIX YHCENl, €CJIU TAKUE YUCIIA ECTh.
Ecnu Takux 4ucesn HEeT, TO CIOXKUTh MATHINA U TPETUN 3JIEMEHT MOJEIU

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

6) {N>-2,neN}n=n+l

B) HEUETHEIE MOJIOKUTENbHBIE urcna, I = N +2

-n, n>0
r) Llenbie uncia, N’ =

-n+1 n<o0

1) HarypanbHble uncia, KpaTHsle 3 ¢ oTHomeHneM N = n + 3
¢) UéTHBIe HaTypasbHbIE YHCIIa C OTHOmEHHeM N = n + 2
3AHATHE Ned. Ceoiicmea namypanbHbIX yucen
3amanus 1 pEIICHUS:

1. lokaxxuTe cleayromue CBONCTBa

a)1:2+23+ ... +(n—1)n= DO+,

3
3.5, o 1
4 36 n“(n+1) (n+1)
1 n-1 1
B)—+—+ wt—=1-—.
2 n! n!

3. Jloka3aTh CBOMCTBA:

a) Jlost 1F00BIX HATYpAIBHBIX YHCEI pa3HOCTH (a + b)— b cymectByer u paBHna a;
6) Ecnu pasnocts b — ¢ cymectByer, To

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

B) Ecm a>b > ¢, o

a—(b-c)=(@-b)+gc

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

a—(b+c)=(a—b)—c.

3AHATHE Ne 5. Cpagnenue namypanbnslx uucen
Jlokaxkute aHTUPE(IEKCUBHOCT M TPAH3UTUBHOCTH OTHOIICHUS «OOJbIIE» Ha
MHO’KECTBE HaTYPaJIbHbIX YHCEI.
2. JIokakxuTe HEpaBEHCTBA JUIsl BCEX HATYPAIbHBIX N
a)5">7n-3;
6) 2™2 > 2n + 5;
B) 2n+2 > n2 + 2;
r)2">n;



1 1 1
n) —+——+...+
n+1 n+2 3n+1

3. JlokaxkxuTe CBOMCTBA:
1)a™m=a" a™.
2) (an)m = ghm
3)a" -b" = (ab)".
3aanus 1 CaMOCTOSITEIbHOTO PEIICHHUS:
JlokazaTh HEpaBEHCTBO JIJIsl BCEX HATypabHBIX YUCEN, OOJIBIINUX JAHHOTO N.
a)3">2"+nmpun>1 B) 2" > n(n+1) mpu n > 6
6)2">n’+n+2nmpun>>5 r)n?< 2" mpun >4
3AHATHE Neé6. Ilenvie uucna
3aanus 1 CaMOCTOSITEIbHOTO PEIICHHUS:
1.Ykazarh mapbl HAaTYypaJIbHBIX YHCENl SKBUBAJICHTHBIC MKy COOOM

a) <7, 5> 1) <5, 7>
0) <2, 3> 2) <1, 10>
B) <10, 10> 3) <5, 4>
r) <6, 2> 4) <15, 5>
5) <1, 5>
6) <9, 9>

VYkazarb napbl MpOTUBOIOJIOKHBIE JTAHHBIM.
2. Beraucnutb

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

3AHATHE Ne7. Pewenue ypasnenuil 6 yeavlx 4uciax
3aaHus AJi CaMOCTOSITENIbHOTO PELICHUS:
PemnTh B LIENBIX YMCIIAX YPABHEHUS:

a)y?—2xy—2x=6 6) 2x% — 11xy — 12y? = 17

B) 35xy +5x -7y =1 r)x2-3xy+2y*=3

H)E_i_i: e)xy+3x—5y+3=0
X oy Xy

3AHATHE Ne8. Payuonanvhsle uucna
3amaHus A CaMOCTOSTSIIBHOTO PEIICHHUS:
1. JlokazaTh, 4TO YHCIIO PAIHOHATBHO

a) 320-1442 +3/20 + 1442 B) 3542 +7+3/542 -7

6) Y1++2 -§3-242 r)%+2\/€

m) Y2+5+2-5 e) 32+5+33-242)32-5

3AHATHE Ne9. /leiicmeumenshsle uucna. /lanvheiiuiue pacuupenus. Konmponvnasn
paboma
3aaHus 1Ji1 CaMOCTOSITEIbHOTO PELICHHUS:
1. loxa3zarb, 4TO YHUCIO UPPALUOHAIBHO:

a) V2, 6)37++5; B)cos10% r)logs6; n)tg5°
2. (W3)
a) V3, 6) v4++5 ; B)cos20% r)log:3; x)ctg 10°

3AHATHE Nel10. /Janvueiiuiue pacuiupenus nonamus yucia. Beicmynnenue c
ooknadamu




2. Nau xBatepHuoHn ( = 2 + 3i — 5] + k. Haiitu:

a) q +q; 0) g —q; B) q-§.

2. HaiiTi 06paTHBIii KBaTepHHOH K kKBaTepruony § = 1 + i + k.

3. HaliTu neBBle U mpaBble YaCTHBIE OT JeeHMs KBaTepHHoHAa | + 2K Ha
KBaTepHUOH 1+ i + k.

7.1lepeyeHb OCHOBHOW U JIONOJHUTEJILHOI yueOHOI JuTepaTypbl, UHTepHET-pecypcoB,
HeO0XO0AUMBIX /IJISl OCBOCHUSI JUCIHUNINHBI

OcHoBHas JuTepaTypa

1. Cvmomun FO.H. YwucnoBeie cuctembl. — M.: @umnra, 2009. — 112 ¢ («yHHUBepcuUTeTCKas
oubnmoreka onmaitn» http://biblioclub.ru/index.php?page=book_view_red&book_id=54576).

2. Cmonus, 0. H. Anre6pa u teopus uuceln [IaeKTpoHHBINA pecypc] : ydueb. mocodue / FO. H.
CwmonuH. — 4-e u3n., ctep. — M. : ®JIMHTA : Hayka, 2017. — 464 c. (3neKTpOoHHBINA pecypc.
— Pexxum noctyna: http://znanium.com/catalog.php?bookinfo=1034573)

JlonoiHMTe/IbHAS JINTepaTypa

1. Munaer B. A. [IpocThie uncia: HOBBIN B3IJIA] HA 3aKOHOMEpHOCTH (popmupoBanus - M.: Jloroc
2011 - 79 C. (2MIEeKTPOHHBIM pecypc:
http://biblioclub.ru/index.php?page=book_view_red&book id=119456 )

2. HleBanauna O. 4. , CrpenkoBa E. B. Hauana wmarematudeckoro anamuza: ydeOHOE
nocodue. - W3narensctBo  Ypanbckoro yHuBepcutera, 2014, — 100 c.

(http://biblioclub.ru/index.php?page=book_view_red&book id=276483 )
3. HNanasu A.A. Maremaruka: YueObnuk / A.A. JlagasH. - 3-e uza. - M.: ®opym: HUILL

NH®PA-M, 2013. - 544 ¢. (http://znanium.com/bookread?2.php?book=397662)
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