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MecTo IMCHUILIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucuummba «YuCIOBBIE CUCTEMBI» OTHOCHTCS K JUCHHIUIMHAM O0S3aTeNbHON 4YacTH
brnoka 1. Hucuumiuuel (moxnynu) IIpeameTHO-MeTOAMYECKOrO MOAYyJAsS — MO  Hpoduiio
«Matemaruka» y4eOHOro IlaHa OCHOBHOM HpoQecCHOHANbHON 00pa30BaTeNbHON MPOrpaMMBbl
BBICIIETO O0pa30BaHUs — IMporpamMMbl OakajiaBpuara 1o HampasiaeHuio noarotoBku 44.03.05
[Tegarorndyeckoe oOpazoBanue (¢ AByMs MPOGUISIMU MOATOTOBKH), HAPABICHHOCTH (TIPOQHIIH)
oOpa3oBaTenbHO nporpammbl «MaTtemaTika. IHOCTpaHHBIH SI3bIK», 0UHOM (OpMBI 00yUEHUSI.

JucuurumHa onupaeTcs Ha pe3yiabTarhl  00ydeHHs, C(HOPMHPOBAHHBIE B pPaMKax
TUCIUIUIMH Anrebpa u Teopus uucen, MaremaTuueckuil aHanu3, MareMmaTuieckas JIOTHKa,
JuckpeTHas MaTeMaTika, Y4eOHas MpaKTHKa [0 MaTeMaTHKE.

Pe3ynbrarhl u3ydeHus MUCHUIUIMHBI SBJISIOTCS OCHOBOM IJI1 M3y4YEHUS AUCLMIUIUH U
NpOXOXKIeHUS NpakTuk: HayuHo-mccnenoBarenbckas padora, IloaroroBku K cpade u crava
roCy/IapCTBEHHOI0 SK3aMeHa, BhINoTHEeHNe U 3a1uTa BBITYCKHOW KBAIU(DUKAIIMOHHOM pabOTHI.

1. llepeueHr TMUIAHHMpPYEMBIX  pe3yJbTaTOB  00y4ueHuss (0Opa3oBaTeJbHBIX

pPe3yJbTaTOB) MO IUCIUIIUHE

Henb0 ocBOEHMS AMCUMIUIMHBI SBJISETCS IOATOTOBKA YYHMTENs K Oyaymien
pohecCuOHANBHOM e TEIbHOCTH: CUCTEMATU3alMs 3HAHUN CTYJIEHTOB O Pa3JIMYHbIX YUCIOBBIX
CUCTEeMaX M MX CBOWCTBAaX, HA4YMHasg C HATypaJbHBIX YHCE]I W 3aKaH4MBas anredpaMu
KBaT€pHUOHOB.

3agaveil OCBOEHHUS TUCIHUIUIMHBI SBISETCS 3aKpEIJICHHE YMEHUW MPOBOJUTH CTPOTHE
a0CTPaKTHO-JIOTUYECKUE  JIOKa3aTelabCTBAa (B YAaCTHOCTH  JIOKA3aTeIbCTBA  METOAOM
MaTeMaTHUYeCKON HHIYKIMH, KOTOPOMY OTBOJUTCS CYIIECTBEHHAas pOJib B JIaHHOM Kypce), a
TaK)K€ YMEHUH pelaTh 33a4y MOBBIIIEHHOMN CII0)KHOCTH IIKOJIBHOI'O Kypca MaTEMaTHKHU.

B pesynbrare ocBoeHMsI IpOrpaMMbl OOYYaroIIMiiCs JAOKEH OBJANETh CIEAYIOIIMMHU
pesynbraramMu  oOyueHuss (B TaOnMWIlEe MPEACTABICHO COOTHECEHHE 00pa30BaTEIbHBIX
pe3yJIbTaTOB 00YUYCHHUS 110 TUCHUIUINHE C MHAMKATOPAMH TOCTHIKCHUS KOMIICTECHIIHN):

Kommerenmus u OO6pazoBaTenbHBIE PE3YIbTAThI TUCIUTLTAHBI

WHJUKATOPHI € (aTamsl popmMHUpOBaHUS AUCIUTUIHHEI)

]:[OCTI/I)KGHI/IS[ B 3HaAeET ymeer Bnaz[eeT

JHUCIUITIMHE

VK-1. Crnocoben OP-1. 3naer MeToIBI OP-2 Ymeer OP-3 Bnaneer
OCYILIECTBIISAT MOUCK, KPUTUYECKOTO aHAIN3a | IPUMEHSTh HaBbIKaMU pediiekchu
KPUTUYECKHUI aHAIU3 U | U CHHTE3a CHUCTEMHBIN ITOIXO. TI0 TIOBOY
cuHTe3 uHhopMaIuy, uH(pOpMaLUH JUISL peILICHHs COOCTBEHHOM U Ty>KOMH
MPUMEHSTh CHCTEMHBIN MOCTABJIEHHBIX 337a4 | MBICIUTEILHOMN
MOAXO 7151 PEIICHUS JIeATEIILHOCTH

MOCTAaBJICHHBIX 3a]1a4
VK-1.2. Ilpumenser
jgorudeckue Gopmbl 1
IpoIeTyphl, CIOCOOEH
K peQIIeKCHH 110
MOBOJTy COOCTBEHHOI U
Yy’KON MBICIIUTEIIEHON

JIESITEIIBHOCTH.
ITIK-1. Ciocoben OP-4. 3naer posb u OP-6 ymeer OP-7 Bnaneer
OCBaMBaTh U MECTO MaTeMaTUKU B | OCYIIECTBIISATh OTOOp | JelicTBHEM
HCII0JIb30BaTh o011eli KapTHHe y4eGHOTro IIPOEKTUPOBAHNUS
TEOPETUYECKHE Hay4HOT'O 3HaHUS, COJIEP)KaHUsSI JUTA €70 | PasiIMYHBIX (OpM
3HAHUA U OP-5. 3naer peanu3aiyu B yueOHbIX 3aHATHH,

ITPAKTUYECKHE CTPYKTYpY, COCTaB U pazInuHbIX popmax OP-8 Braneer




YMCHUA 1 HABBIKU B

IUIAKTHYECKHE

00y4eHus B

HaBBIKOM ITPUMCHCHUA

MpeIMETHOM €IIUHUIIBI COJICPYKAHUST | COOTBETCTBHH C Pa3IMYHBIX METO/IOB,
o0iactu nmpu IIKOJILHOTO Kypca COBPEMEHHBIMU MPUEMOB U
pelieHun MaTEMAaTHKH. TpeOOBaHUSAMH K TEXHOJIOTHH B
po¢eCCHOHATBHBIX 00pa3zoBaHUIO. 00y4YeHUH

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

CTPYKTYpY, COCTaB H

TUIaKTHYECKUE

€IMHHIIBI

MPEIMETHOM

obnacTu

(npemogaBaeMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBJISATH OTOOP

y4eOHOro

coJiepKaHus JJIs €T

peanu3anuu B

pa3IuyuHbIX (hopMax

oOydeHus B

COOTBETCTBUH C

TpeOOBaHUSIMU

dI'OC 00.

[1K-3. Criocoben OP-9. 3naer OP-11 Ymeer OP-13. Bnageer
dbopmMupoBaTh XapaKTEPUCTHKY OKa3bIBaTh HaBBIKAMU
Pa3BHUBAIONIYIO JIMYHOCTHBIX, NeJArOTUIECKYI0 OpraHu3aluy U
00pazoBaTenbHYIO TIPEIMETHBIX TIOJICPIKKY TIPOBEICHMS 3aHSATHI C
cpeny Iuist MeTanpeIMETHBIX o0ydarommmcs B UCTIONIb30BaHUEM
JOCTHKCHUS PE3yIIBTATOB B 3aBUCUMOCTH OT HIX BO3MOYKHOCTEH
JTUYHOCTHBIX, KOHTEKCTe 00yueHHs | 0Opa3oBaTeIbHBIX 00pa3oBaTeNbHOM
MPEIMETHBIX U MaTeMaTHKE; pE3yNbTaTOB; cpebl st
METanpeAMETHBIX OP-10. 3naer OP-12 Ymeer JOCTHKEHUS
pe3yIbTaTOB 0COOEHHOCTH OpPraHU30BbIBATh 00pa3oBaTEITLHBIX
oOyueHus VHTErparyu y4eOHBIH Tporiecc ¢ pE3ynbTaToOB U
CpeacTBaMHu y4eOHBIX MMPEAMETOB | HCMOJIE30BaHUEM oOecrieyeHns KauecTBa
MIPETOoIaBaEMBIX JUTSL OpraHn3aIiu BO3MOXKHOCTEH yueOHO-
y4eOHBIX MPEMETOB. | Pa3HBIX CIIOCOOOB o0pazoBarensHOI BOCIUTATEIILHOTO
I1K-3.1. Braneer yueOHOM CpebI ISl pa3BUTHS MPOLIECCA CPEACTBAMU
criocobamu JeATETTbHOCTH. WHTEpeca K MaTeMaTHKH.
WHTETpaIuN TIPE/IMETY B paMKax

y4eOHBIX MPEIMETOB YPOUHOH U

JUTSL OpTraHU3aIuN BHEYPOYHOU

pa3BHUBArOMICH JeATETTbHOCTH.

yaeOHOU

JeSTebHOCTH

(ucciemoBaTeIbCKOM,

IIPOCKTHOM,

IpyNIoOBOM U JIp.).




2. O0beM [MCHMIVIMHBI B 3a4eTHBIX €IMHUIAX ¢ YKAa3aHHEM KOJIHYeCcTBa
aKaJeMHYeCKMX YacOB, Bbl/IeJIECHHBIX HA KOHTAKTHYIO0 padoTy o0ydaloumxcs ¢
npenoaasaresieM (M0 BUAAM y4eOHbIX 3aHATHIA) 1 HA CAMOCTOSATEJIbHYI0 PadoTy

00y4Jaroumuxcs

YyeOHble 3aHATHS =
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3. Copaep:xkanue MUCHUILUIMHBI, CTPYKTYPHPOBAaHHOe MO Temam (pa3geiam) ¢
yKa3aHHeM OTBeIeHHOr0 HAa HUX KOJHYeCTBA aKaJeMHYeCKMX 4YacOB U BH/I0B
yueOHBbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHHO020 HA HUX KOIUUECMEA AKAOEMUYECKUX UACO8 U
6UO006 YUEOHBIX 3aHAMUIL

KonuyecTBo yacoB mo ¢opmam opranuzaiuu
oOyueHus
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8 cemecTp
AKcroMaTn4ecKasi TEOpHsl HaTypalbHBIX YHCEI 4 8 - 10
AKCHOMaTH4ECKHE TEOPUH LIENBIX U 4 6 - 10
paIMOHATBHBIX YHCEI
AKcroMaTH4ecKasi TeOpUs JEHCTBUTEIbHBIX 2 4 - 10
qrce
KomrmuiekcHble uncna 1 KBaTepHUOHBI 2 2 - 10
Bcero no qucuun/uHe: 12 20 - 40

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNTUHbL




Kpatkoe conep:xkanmne kypca

1. AkcuoMaTH4YeCKasi TEOPUS HATYPAJIbHBIX YU CE

®opMynHpOBKa aKCHOMAaTHUYECKOW TEOPUHU HATypalbHbIX uncesl. CBOMCTBA CIOKEHUS U
YMHOXEHHUS HaTypanbHbIX uMcen. Onpenenenue u cBoiictBa HepaBeHCTB Ha N. Teopema o
CYILIECTBOBAaHUM HAWMEHBIIETO W HAWOOJBIIEro 3JIEMEHTOB B IMOJMHOXKECTBAaX HATYpPaJbHBIX
yucen. beckoHeUHOCTh MHOKECTBA HATYpallbHBIX uncels. HarypaibHble KpaTHbIE U CTENEHHU, UX
cBoicTBa. Akcuomaruka [leano. HezaBucumocts akcuom Ileano.
2. AKcHOMATHYeCKHEe TEOPHH 1eJIbIX U PAMOHAJIBHBIX YK Ce

YHopsaoueHHblE MHOXXECTBA M CHUCTEMbl. AKCHOMATUYECKas TEOpHUs LEJIbIX YHCell,
NepBUYHbIE TEPMUHBI W akcuoMbl. CBolicTBa Menbix uucen. Teopema o mopsake Ha Z.
HenpoTuBopeunBOCTh aKCMOMAaTUYECKOW TEOPUM IENBIX YKCeld. AKCHOMAaTHYeCKash TeOopus
palMOHATIBHBIX YHCEJ, NMEePBUYHBIE TEPMHUHBI M aKCHOMBI. CBOMCTBa pallMOHAIBHBIX YHCET.
Teopema 0 mopsake Moy pauuMoOHaNbHBIX unced. [IIOTHOCTH MONS pallMOHAIBHBIX YHCEIL.
HenpoTnBopeunBOCTh aKCHOMATHYECKOW TEOPUH PALIMOHATIBHBIX YUCEL.
AKcuoOMaTHYeCKasl TeOPUsi 1eHCTBUTEIbHBIX YHCEJ

AKcuoMaTH4eCcKasi TCOpUsl IEUCTBUTEIIbHBIX YUCEI IEPBUYHBIC TEPMUHBI U AKCUOMBI.
CaoiicTBa ACUCTBUTENBHBIX uyuceld. HenpoTHBOPEUMBOCTh  AKCMOMATHYECKON  TEOpUHU
JIEMCTBUTEIIbHBIX YHCET.
KoMnuiekcHblIe 4nc/ia 1 KBATEPHUOHBI

AKcuomaTHdeckasi TeOpHsi KOMIUICKCHBIX YHCEN, TEPBUYHBIE TEPMUHBI M aKCHOMBI.
CBolicTBa KOMIUIEKCHBIX 4ucen. Teopembl o mopsake Ha C. HenpoTuBopednBocTh

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

4. TlepedyeHb Y4eOHO-METOAMYECKOr0 OfecrevyeHHs AJIsl CAMOCTOATEIbHOI padoThI
o0yyauuxcsi Mo JUCHUNJINHE

CamocTosTenbHast paboTa CTYAEHTOB SBJISETCS 0c000i1 Gpopmoii opraHu3ay y4eOHOro
npoliecca, MpPEICTaBIsIomas CcoOOH  IUIAHMPYeMYIO, IO3HABaTeNbHO, OPraHMW3alOHHO |
MCTOANYCCKHU HaIpaBIAEMYIO JCATCIIBHOCTh CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHE
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIsIEMYyl0 0e3 MpsAMOH TMOMOIIM  IpernojaBaTess.
CamocTtosTenbHas paboTa CTYACHTOB SIBIISIETCS COCTABHOM 4YacTbhio y4yeOHOM paboThl M HMeEeT
LENIBI0 3aKpeIyIeHne M yriyOJeHue MOJIyYeHHBIX 3HAHUI M HaBBIKOB, MOMCK U NMPHOOpETeHHE
HOBBIX 3H3HI/II>1, a TaKXXE€ BBIIIOJIHEHHEC y‘—Ie6HI)IX Sa)IaHI/Ifl, MMOATOTOBKY K NPEACTOAIINM 3aHATHAM
U 9Kk3ameHy. OHa TmpexycMaTpuBaeT, Kak MpaBWilo, pa3paboTKy pedepaToB, HamUCaHUE
JTIOKJIAZI0B, BBITIOJIHEHHE TBOPUYECKHUX, WHIAWUBUIYAJTbHBIX 33JIaHAH B COOTBETCTBHH C y4eOHOM
IporpaMMoil (TeMaTHYECKUM IUIAHOM U3YyUYCHMS AUCHUILIMHBI). Tema A Takoro BBICTYIUICHUS
MOKET OBITh NpENJIO’KEeHa MpernojaBaTelieM WM H30paHa caMuUM CTYJEHTOM, HO Marepual
BBICTYIUICHUSI HE JOJDKEH ayOJIupoBaTh JIEKIMOHHBIA Martepuai. PedepaTtuBHbI MaTepuan
CITY)XUT JOTOJHUTEIRHOW WHOpMaueil s padoThl HAa MPaKTUYECKHX 3aHATUsAX. OCHOBHAas
1eJIb JAHHOTO BHJA pa0OThI COCTOUT B OOYYEHHH CTYAEHTOB METOJIaM CaMOCTOSITEIbHON paObOThI



¢ y4eOHbIM MaTepuasioM. J[JIsi TIOMHOTHI YCBOCHHUSI TeM, BBIHECEHHBIX B MPAKTHYECKUE 3aHSTHS,
TpeOyercss pabora ¢ mepBoucTouyHHMKaMu. Kypc mpemaycMaTpuBaeT CaMOCTOATEIbHYIO paboTy
CTYACHTOB CO CIIEHMAIBbHOW JnuTeparypoil. CieyeT OTMETHTh, YTO CaMOCTOsTeNbHAs paboTa
CTYJEHTOB pe3yJbTaTUBHA JIUIIb TOTJA, KOT/Ia OHA BBIMOIHIETCS CUCTEMAaTUYECKH, IUTAHOMEPHO
U 1I€JICHAIIPABIICHHO.

3amaHusi I CaMOCTOSITENIbHOM — paOOThl  MpeaycMaTpuBalOT  MCIOJIb30BAaHUE
HEOOXOJUMBIX TEPMHUHOB W TMOHATHH 1O mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
MPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuala, IoucK Ooubiauorpaduueckoro
MaTepHala 1 IEKTPOHHBIX HCTOYHHKOB MH(OpMAIMH, WLTFOCTPATUBHBIX MaTepHUajIoB. 3adaHus
[0 CaMOCTOSITEeNbHON padoTe MJaroTcs MO TeMmMaM, KOTOphble TpPeOYIOT JOIMOJHUTEIbHON
IpopaboTKH.

OO6muii o0beM CcaMOCTOATEIbHOW pabOThl CTYACHTOB IO JUCIUILUIMHE BKIIOYACT
AyJUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTEIbHYIO padOTy CTYJCHTOB B TEUEHUE CEMECTpa.

AynuropHas caMOCTOsITeNIbHAsI paboTa OCYyIIEeCTBISETCS B (pOpME BBIMOTHEHUS TECTOBBIX
3a/laHui, Ke#c-3a7ay, NUCbMEHHBIX IPOBEPOYHBIX pabdOT MO JAUCHUUIUIMHE. AyJIuTOpHas
camocrosTenbHas pabora obecrieueHa 6a30i TECTOBBIX MaTepuasoB, KeWc-3aqad Mo paszzeniam
JUCLUIUINHBI.

BueayauropHast —camocrtosATenbHas —paboTa  ocymiecTBisieTrcs B (OpMax — THIIOBBIX

CaMOCTOSTEIILHBIX U KOHTPOIBbHBIX padoT:
OC-1. CamocrosiTesibHasi padoTa Ne 1. AkcuoMaTH4YecKasi TEOPUS HATYPAJIbHBIX Y Ces

1. Beisicuute, yaoieTrBopsieT Jiu MHOXecTBO N’ ¢ 3amaHHBIM Ha HEM OTHOIIEHHEM N’
«crenoBaTh 3a N» akcuomam Ileano; ykakxute, Kakle aKkCUOMBI BBIIIOJIHEHBI, & KAKUE — 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 CACTYIONINX 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)n=1=3(xeN):(n-1)n(n+1)=23x

4. Pemure Ha MHOXKECTBE HATYpaJIbHbIX YUCCJI YPABHCHUS:

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) x%+y?=5.

OC-2. CamocrosiTesqibHast padoTa Ne 2. AKCMOMATHYeCKUe TeOPUH HeabIX U
PAIMOHAJIBLHBIX YHCEJ
1. Iycts P1={(m,n) | m, n € N}. Onpeaenum Ha P; onepanuu @, ® u oTHOMmIEHHE ~. J{y1s
m00bIX 35eMeHTOoB (M, NY, (K, I) € P1:
Mm,n) @Kk, h=(m+k, n+l),
(m, n) ® ¢k, I) =(mk + nl, ml + nk),
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mn~khem+l=k+n.
SABnsercs nu onepauust @ accoquaTUBHON?
SABnsercs nu onepauust @ KOMMYTaTUBHONU?
SABnsercs nu onepauust & accouuaTUBHON?
SABnsercs mu onepanust ® KOMMYTaTUBHON?
JuctpuOyTuBHA 1 oniepanusi ® OTHOCHTEIIBHO onepanuu BO?
CyllecTBYET JIU HEUTPAJbHBIA AJIEMEHT OTHOCUTEIBHO orepauuu D? SBusercs au cucteMa
(P1, ®, ®) xoapLOM?
CyImIecTBYeT JI HEUTPaIbHBIM 3JIEMEHT OTHOCUTEIBHO orepanun ®?
PednekcuBHO 11 OTHOIIICHHE ~?
CHUMMETPUYHO T OTHOIICHUE ~?
TpaH3UTHBHO JI1 OTHOLICHUE ~?
SIBisieTcst M OTHOILIEHUE ~ OTHOLLIEHUEM MOPsiiKa? SKBUBAJIEHTHOCTU?
[lepeuncnure He MeHee TpEX Map, MPUHALIESKAIIUX KIACCy OKBUBAJIEHTHOCTH,

MOPOXKIEHHOMY T1apoii (2, 3).

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

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

Pemmre Ha MHOKECTBE LEIBIX YHCET YpaBHCHMU:

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) x> +y2=5,

[ycte P> = {(a, n) |a € Z, n € N}. Onpenenum Ha P, onepaiuu @, ® u otHOIIeHUE ~. st
J00BIX AJIEMEHTOB (@, N), (b, M) € Po:
(a, n) ® (b, m) =(am + bn, mn),

(a, n) ® (b, m) = (ab, mn),

(a, n) ~{b, m) < am = bn.
SABnsercs nu onepauust @ accoquaTUBHON?
SABnsercs nu onepanust © KOMMYTaTUBHOWU?
SABnsercs nu onepanus & accouuaTUBHON?
SIBnserca nu onepanus ® KOMMYTaTUBHOW?
JluctpuOyTuBHA Ji omieparius ® OTHOCUTEBHO oreparuu O?

Cy1iecTByeT I HEUTPaIbHBIN 3JIEMEHT OTHOCHTEIBHO oreparu &7



CymiecTByeT 1 HEUTPaIbHBIN AIEMEHT OTHOCUTENIBHO onepanuu ®?

PednexcuBHo 1 OTHOIIICHHE ~?

CHUMMETpPUYHO T OTHOIIEHUE ~?

TpaH3UTHBHO JIU OTHOIICHHUE ~7

SIBasgercs 1M OTHOIICHUE ~ OTHOLICHUEM HOpH[[Ka? SKBHUBAJIEHTHOCTHU?

[lepeunciure He MeHee TpEX Mmap, NPUHAMLICKAIIAX KIACCy HSKBHUBAJICHTHOCTH,

MOPOKICHHOMY apoii (2, 3).

. CYH_IGCTByeT JK CpEAM KIaCCOB SKBHUBAJICHTHBIX IIap 5JIEMCHT, HpOTHBOHOJ’IO)KHBIfI KJ1accy,

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

HE CYILLECTBYET.

OC-3. KontposbHasi pa6oTa AKCMOMATHYECKAsI TEOPHS el CTBUTETbHBIX YHCel

1.

o o T @

—h

5 o«

ITycts F = {{an}n | an € Q, {an}n — byHmameHTambHasK OCIEAOBATEILHOCTD }. OTpenenum
Ha F onepanuu @, ® u otHOmICHUE ~. J|Is1 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.
SABnsiercst mu onepauust @ accouuaTUBHON?
SIBnsiercst iu onepanus @ KOMMYTaTHBHOM?
SIBnsietcs iu onepanus ® acCOIMaTHBHOM?
SIBnsietcst iu onepanus ® KOMMYTaTHBHO#?
JlucTpuOyTHBHA 1 orepaliis ® OTHOCHTENBHO orneparu ©?
CymiecTByeT ¥ HEHTPaJIbHBIN 3JIEMEHT OTHOCUTENBHO oreparu ®?
CymiecTByeT ¥ HEUTPaIbHBIN 3JIEMEHT OTHOCUTENIBHO oreparun ®?
PednexkcuBHO 1t OTHOIIICHHE ~?
CHUMMETPUYHO JIM OTHOIIECHHE ~7?
TpaH3UTHUBHO JIX OTHOLICHUE ~?

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

ParnmonansHBEIMU WU HppaluOHAJIbHBIMU SBJIAIOTCS YHCJIA: \/E ; \/é, \/6 + \/Z ;

310+ 643 +310-6+3 2

OC-4. CamocrosiTesqibHasi padora Ne 3. KomiuiekcHble Ync/Ia 1 KBATEPHUOHBI

1.

ITycts P3 = {(a, b) | a, b € R}. Onpenenum na P3 onepanuu @, ®. J{js 1100bIX 3JIEMEHTOB
(a, b),{c,d) € P3
(@, b)®(c,dy=(a+b,c+d),



(a, by ®{c, dy=(ac—bd, ad + bc).
a) SABnsiercs au onepauus @ accouuaTUBHON?
b) SIBnsiercs mu oneparust ® KOMMYTaTHBHOM?
C) SABnsiercs au onepanus & accouuaTUBHON?
d) ABnsiercs m onepanusi ® KOMMYTaTUBHOM?
e) AuctpubyTuBHa 1 oneparyst & OTHOCUTEIbHO onepanuu O?
f) Jlokaxxute, 4TO CyIIECTBYET HEUTPAIBHBIN 3JIEMEHT O OTHOCUTENIBHO onepanuu .
g) Joxaxxute, 4TO CyIIECTBYET HEUTPAIbHbIIM 3JIEMEHT e OTHOCUTENBHO onepanuu .
h) SBnsercs mu cucrema (P3, @, ®) konbom? mojaem?
i) Perute Ha P3 ypaBuenue x°> @ e = 0.
J) Mokaxure, 4TO s JIIOOBIX JIeMEHTOB o # 0, B € P3 ypaBHeHHe o @ x = 3 pa3peninmo B
Ps.

2. Jlna xBatepHuoHoB o, = 2i + 3k u B = 4j — 5K naiinure: o.— B; o - B; o + B 20— B — 1.

,Zlfl}l CamMoCmoAmenbHoll NO020MOBKU K 3aHAMUAM RO 0ucuunﬂuuepel<omendyemc;l
ucnosib3zoeamob ylteﬁno-memooulteacue mamepuaiibl:

I'myxoBa H.B. YucnoBbie cuctembl: ydeOHOE MOCOOHME JUIsi HAMpaBlEHUS MOATOTOBKHU
6axanaBpoB 050100.62 «Ilenarornueckoe obpasopanue» [Ipopunb: Marematuka. — YIIbSHOBCK,
Yal'lly, 2014. - 82 c.

5. IlpuMepHble OLEHOYHbIE MaTepHAJbI JJIsl NMPOBEeJeHUS] TEKYLIero KOHTPOJs
ycleBaeMOCTH U IIPOMEKYTOYHOM aTTecTaly 00y4aommuXxcs 1o JMCHUIJINHe

Opranusanus u NpoBe/ieHUe aTTeCTAlluM CTyAeHTa

®I'OC BO B coorBercTBUM ¢ mIpuHLMNAamMu bBonoHCkoOro mpouecca OpHUEHTHPOBAaHbI
MPEUMYIIECTBEHHO HE Ha COOOIIeHHe 00ydJaromeMycsi KOMIUIEKCa TEOPETHUECKUX 3HaHHM, HO
Ha BbIpa0OTKY y OakajiaBpa KOMIIETEHIIUH — JMHAMUYECKOro Habopa 3HaHUM, yMEHUH, HaBBIKOB
U JIMYHOCTHBIX KAayeCTB, KOTOpbIE MO3BOJISAT BBIMYCKHHMKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TpyJia U YCIEIIHO NPO(ecCHOHAIBHO PeaTn30BbIBATHCS.

B nporecce onenkn 0akanaBpoB HEOOXOJUMO UCHOIB3YIOTCS KaK TPaJUIMOHHBIE, TaK U
WHHOBAIlMOHHBIE THMbI, BUJIBI U (QOpMBI KOHTpOJs. [IpH 3TOM MOCTENEHHO TpaIuIOHHbIE
CPEICTBAa COBEPUICHCTBYIOTCSA B pYyClie KOMIIETEHTHOCTHOTO IIOJIXOJa, a HWHHOBALMOHHbIE
CPEJCTBA alallTUPOBAHBI JIJIs1 IOBCEMECTHOT'O IPUMEHEHHS B POCCUMCKON By30BCKOM IPAKTUKE.

Llenbr nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOEHUS OOPa30BaTEIbHOW MPOTPAMMBI
JUCLHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpome:xyTouHasi aTrTecTalusi OCYLIECTBISIETCS B KOHIE CeMECTpa U 3aBepllaeT
W3Y4YE€HHE AMCLUMIUIMHBL, MOMOraeT OLEHUTh KPYNHBIE COBOKYNHOCTH 3HAaHUH M YMEHUH,
(dbopMupoOBaHUE ONpeAeIEHHBIX KOMIIETEHIINH.

OHGHO‘IHBIMI/I Cpe€acTBaMu TCKYLICTO OHOCHUBAHUA ABJIAOTCA: OOKJIad, TCECThI II0
TCOPCTUUCCKHUM BOIIpOCaM JUCHUIIIMHBI, 3allduTa MTPAKTHYICCKUX pa60T n T.II. KOHTpOHB



YCBOGHUS Marepualia BeIeTCs PEerysipHO B TEYCHHE BCEro CEMEeCTpa Ha MPAKTHYECKHX
(ceMrHAPCKUX, TA0OPATOPHBIX ) 3aHATHUSIX.

Ne
/o

CPEJACTBA OHEHUBAHMNSI,
UCTIONB3yEMBIE IS TEKYIIETO OIICHUBAHUS [TOKA3aTeIs
(hopMHpOBaHUS] KOMIIETEHIMN

OO6pa3zoBaTenbHbIC
PEe3YNBTATHI TUCITUTUTHHBI

OueHouyHble cpeCcTBA JJISl TeKYLIeil aTTecTaluu
OC-1 CamocrosTenbHas padota Ne 1
OC-2 CamocrostenpHas padora Ne 2
OC-3 KontponbHas paborta
OC-4. CamocTtosTenpHas padbota Ne 3
OC-4 BricTymieHnue no pesyiabTaTam

OP-4. 3naer poJib U MECTO
MaTeMaTHKU B OOILIeH KapTHHE
HAY4HOI'O 3HaHUS;

OP-5. 3Haer CTpyKTypy, COCTaB U
JUJTAKTUYECKUE SIMHUILIBI COJICpKAHUS
IIKOJIFHOTO Kypca MaTeMaTHKH.

OP-6 ymeer OCyIIECTBIATH OTOOP

OuneHoyHbIe CPpeACTBA JJIs1 IPOMEKYTOUYHOM
aTTecTalMu
3a4eT (3K3aMeH)
OC-5 3auer B popme yCTHOTO coOeceOBaHUS 1O

y4eOHOrO  COflep’KaHusl ISl €ro
peanu3alid B pasiMuHbIX (opmax
OoOydeHHsI B COOTBETCTBUM  C

COBPEMEHHBIMH  TpeOOBaHHSMH K
BOIIPOCaM

00pa3zoBaHUIO.

OP-10. Bnaneer HaBBIKOM

IPUMEHEHHU Pa3IMYHBIX METOOB,
NPHEMOB M TEXHOJIOTHH B OOy4eHHH
MaTeMaTuKe.

Onucanue OIEHOYHBIX CPEICTB W HEOOXOIUMOro 00O0pYAOBaHHS (JIEMOHCTPALMOHHOTO
Marepuana), a TaK K€ HpPOLEAYphl M KPUTEPUH OLICHHBAHUS WHIUKATOPOB IOCTHIKECHUS
KOMIIETEHIIMI Ha pa3IMYHBIX 3Tanax ux (OpMHUPOBAHUS B MPOLIECCE OCBOCHMS 00pa30BaTEIbHON
nporpaMMbl  npezicTaBieHbl B DOHJE OLEHOYHBIX CPEJICTB Ui TEKYIIEro KOHTPOJIs
YCIIEBAEMOCTH H MTPOMEKYTOUHON aTTECTAIIH.

Mamepuanwl, ucnonwviyemoie 0141 meKyuye2o0 KOHMPOJiA YCHEeaeMoCmu
obyuarowuxca no oucyuniune

Marepuansl A5 OpraHu3aluy TeKyIIed aTTecTalluy IpeCTaBIeHbl B 1.5 MPOrpamMMal.

Mamepuanwi, ucnonv3yemoie 0 RPOMEHCYMOUYHO20 KOHMPOJIAL YCReeaemMocmu
oodyuarowuxca no OucyunIuHe

OC-5 3auyer B ¢popMe ycTHOrO codeceq0BaHUSA MO BOMPOCAM
Ilepeyenb BONPOCOB K 3a4eTy
DopMyTUPOBKA AKCHOMATUYECKOM TEOPUHU HATYPATbHBIX YHCET.

CBOIICTBA CIIOXKEHUS U YMHOKECHHS HATYypPaJIbHBIX YUCEIL.

Ornpenenenne u cBoWcTBa HeEpaBeHCTB Ha N.

A wnp e

Teopema 0 CyIiecTBOBaHMM HAaHMMEHBIIETO W HAWOOJBILEro 3JEMEHTOB B MOJMHOMXKECTBAX
HaTypaJIbHBIX YHCEIL.

beckOHEYHOCTh MHOKECTBA HATYPAJIbHBIX YHCET.

HatypanbHble KpaTHBIE U CTETIEHH, UX CBOMCTBA.

Axcuomaruka Ileano.

© N o O

HezaBucumocts akcuoMm Ileano.




9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Ynopsno4yeHHbIe MHOKECTBA U CUCTEMBI.

AKcuomMaTH4ecKas TeOpHUsl LIeJIbIX YMCe, IEPBUYHbBIE TEPMUHBI U AKCHOMBI.
CaoiicTBa 1ieinbix yncen. Teopema o nopsiike Ha Z.

HenpoTtuBopeunBOCTh aKCHOMATUYECKON TEOPUU LEIIBIX YUCEIL.

AxcroMaTH4ecKasi TEOpUs palliOHAIIbHBIX YUCEN, IEPBUYHBIC TEPMUHBI U AKCHOMBI.
CBoiicTBa pallMOHABHBIX YHCET.

Teopema 0 opsiJIKe MO PALIMOHATBHBIX YUCE.

[110THOCTH MOJIS pallOHATIBHBIX YUCE.

HenpoTtuBopeunBOCTh aKCHOMATUYECKON TEOPUHU PAllMOHATIBHBIX YUCE.
AKcuoMaTH4ecKasi TeOpUst IeUCTBUTEIIbHBIX YHCEII IEPBUYHBIC TEPMUHBI U AKCUOMBI.
CBolicTBa ACHCTBUTEILHEBIX YHCEIL.

HenpoTtuBopeunBOCTh aKCHOMATUUECKON TEOPUU ACHCTBUTEIBHBIX YHCEIL.
AxcromaTudeckas TeOpHsi KOMIUIEKCHBIX YUCEN, IEPBUYHBIC TEPMUHBI U AKCHUOMBI.
CBo¥icTBa KOMIIJICKCHBIX YHCEI.

Teopemsr o mopsiake Ha C.

HenpoTuBopeunBOCTh aKCHOMATUUECKON TEOPUU KOMILIEKCHBIX YHCE.
KBarepHHOHBI U UX CBOMCTBA.

B xonue HU3YUCHUA JUCHUIIIIMHBI IOABOAATCS UTOT'U pa6OTLI CTYACHTOB Ha JICKIHUOHHBIX U

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

IIpumepHBIEe NPAKTHYECKHUE 32JaHUSA K 324eTy

1. OnenuTh BO3MOKHOCTh IPUMEHEHUS pacCMaTpPUBAEMOI'0 BOIPOCa B paMKax IIKOJIbHON
porpaMMsbl (BHEYpOUHOH JesiTenbHOCTH). [Ipeanoxuts GpopMat u3nnoxxeHus: MaTepuania.

B KOHIEC U3YUYCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI'N pa60TI>I CTYACHTOB Ha JICKIIMOHHBIX 1

MPAKTUYECKUX 3aHATHUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

KpnTepnu OlleCHMBAHUA 3HAHUI oﬁyqalomnxul mo JTMCHMIIJINHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYEeHKU padbombl 00yUAIOUWUXCS

ITocemmenue Pabora Ha
TTocemenue .
N MPAKTUYCCKUX | MPAKTUYCCKUX | 3a4éT
JIEKIIAHA o
3aHATHH 3aHATHAX
Pas0anoBka o 6x 1=6 10 x 1=10
152 6amna 32 bamna
8 BUJaM paboT OayIoB OaJuIoB
cemectp | CyMMapHbIi 6 6ayoB 16 6amnoB 168 Ganna 200 GannoB
Makc. 0anI max max max max




Kpumepuu oyenusanusa pabomsi o6yuaiowe2ocs no umozam cemecmpa

Banasl (2 3E)
«3a4TEHO» ooxee 100
«HE 3aUTCHO» 100 1 meHee

6. MeToauyeckue yKkazaHus 1Jisl 00y4alOMMXCs M0 OCBOEHUIO AU CUMIITUHBI

VYceneumHoe u3ydyeHue Kypca TpedyeT oT o0ydarollMXcsl MOCEIIEHUs JICKIHUH, aKTUBHON
paboThl Ha NPAKTUYECKUX 3aHATUSAX, BBIIOJHEHHUS BCEX YUYEOHBIX 3alaHUi MpenojaBaTelsd,
03HAKOMJICHHS C OCHOBHOW U JIONIOJIHUTENBHOMN JINTEPATYPOH.

3anuce JIeKIMH — OJHa U3 (OPM aKTHUBHOM CaMOCTOSATEIBHOM pabOThl 00YyYarolIuxcs,
TpeOyrolasi HaBBIKOB M YMEHHMsS KpaTKO, CXEMAaTH4HO, I[1OCJIE€A0BAaTEIbHO U JIOTMYHO
(UKCUpPOBaTH OCHOBHBIE TOJIOKEHUS, BBIBOABI, 00001IeHus, (OPMYITHPOBKH. B KOHIIE JIeKIuu
npenojaBaTesab oOcTaBiIsieT Bpems (5 MUHYT) A8 TOro, 4ToObl OOy4arolmiuecss HUMelu
BO3MOKHOCTbB 33JaTh YTOUHSIOIIME BOIPOCHI 110 U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJIMYECTBA ayJAUTOPHBIX YacOB HEKOTOPbIE TEMbl HE YJIAE€TCSl OCBETUTh B IIOJHOM OObEME,
[I0O3TOMY IPEIOJaBareNb, MO CBOEMY YCMOTPEHHMIO, HEKOTOPBIE BOIIPOCHI BBIHOCUT Ha
CaMOCTOATENIbHYIO Pa0OTy CTYJEHTOB, pEKOMEH/Ys Ty WM MHYIO jJuTeparypy. Kpome storo, mis
JY4IIEro OCBOCHUS Marepuaja M CHUCTEMAaTH3allMd 3HAHWH 10 JUCHUIUIMHE, HEOOXOHMO
IOCTOSIHHO pa30MpaTh Marepuaibl JICKIMHA IO KOHCIEKTaM M yd4eOHbIM mocobusim. B ciyuae
HE00X0MMOCTH 00paIaThCs K MPENo1aBaTeNro 3a KOHCYJIbTAIUeH.

IToaroroBka K NpaKTH4YeCKUM 3aHATHAM.

IIpy mOArOTOBKE K NPAKTHYECKUM 3aHATHAM CTYACHT JOJDKEH W3YYHUTh TEOPETUYECKUU
Marepuall 1o TeMe 3aHATUs (UCIIOJIb30BaTh KOHCHEKT JIEKLMH, U3yYUTh OCHOBHYIO JIUTEPATYPY,
O3HAKOMUTbCS C JOMOJHUTEIBHOM JIUTEPATYpOi, IPU HEOOXOJUMOCTHU JONOIHUTH KOHCIIEKT, Jienas
B HEM COOTBETCTBYIOIIME 3allCH W3 JIMTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpynHeHui,
BO3HUKAIOIIMX IIPU OCBOCHUU TEOPETUYECKOIO MaTepHaia, CTYIEHTY ClelyeT oOpamarbcs 3a
KOHCy/bTallMell K mpernogaBaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIMMO XOpPOILO MpOIyMaThb
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B Hayase npakTH4ecKoro 3aHATHS IPENOAaBaTeNlb 3HAKOMUT CTYACHTOB C TEMOM, OITIAIaeT
IUTAH TPOBEACHUS 3aHATH, BBIIACT 3aJaHKs. B TedeHHe OTBEACHHOIO BPEMEHM Ha BBHIIIOJIHEHHE
pabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPEoaBaTelio 3a KOHCYIbTalMell Wi pazbsicHeHusIMH. B
KOHIIE 3aHSTHS POBOAUTCS ITPUEM BBIIOJHEHHBIX 3aJIJaHUI, cOOeceI0BaHUE CO CTYAECHTOM.

Pe3ynbTaThbl BBINOTHEHUS IPAKTHUECKUX 3/IaHUH OLIEHUBAIOTCS B OajlylaxX, B COOTBETCTBHH C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

Ilianbl NPAKTHYECKUX 3AHATHI
3AHATHE Ne 1. Memoo mamemamuueckou UHOYKYUU

JlokaszaTh paBeHCTBA AJis TI000TO HATYpaIbHOTO N: /3

2 2
a)l+2+..+n= n(n+1) ; By 13+ 23+ +n3=0FD (n4+1)
6) 12+22+m+n2=n(n+1)6(2n+1); r)1+3+5+...+@2n+1)=(n+1)

Jlokaxkure, 4To JI71s1 J1FOOOT0 HATYPaIbLHOTO N
a) n® —n memuTcs Ha 3.

6) N’ — n nemurcs Ha 7

B) 32" + 22 nenurcs Ha 7

r) 22"1. 33 + | nemmtes Ha 11

3AHATHE Ne 2. Mooenu namypanbHbix uucen
3ajaHus A1 pelIeHUs:



BBISICHI/ITB, KaKue U3 MCPCUUCICHHBIX CUCTCM YAOBJICTBOPAIOT aKCHOMaM ITeano (HBHSIIOTCSI
MOACIIIMU MHOXXCECTBa HATypaJlbHBIX I‘II/ICC.]'I), OIpEaACInTb, KaKHUC aKCUOMBI BBIIIOJIHCHBI, a
KaKHe€ — HET.

@{1435“};N:n+1 6){n>a,neN}n=n+l
B){n>-2,neN}n=n+2umn’=n+1 r)neuérnnle uncna, N/ =n +1
m){1,2,3,4,5;1/=2,2/=3,3=4,4=5,5=1,

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

-n+1 n<0

/3

%) HaTypainbHsle yncia ¢ oTHomennem ' = n + 2

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

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

k) HarypansHsle uncia, kpaTHbIe 3 ¢ oTHomeHneM N = n + 3

1) YéTHbIe HaTypanbHbIE YHCIIa ¢ oTHOMmeHHeM N = N + 2

3AHATHE Ne 3. Cnoscenue HamypaibHbIX YUcesl

JlokazaTeabCTBO CBOMCTB CIIOKECHUS.

3ananus A pereHus:
CI10XUTh HA OCHOBAHMH OIPEACIICHUS CIIOKCHHS HATYpaIbHBIX yrces 5 + 3. BBIMOMHUTH TO xe
NEICTBUE B MPEACTABICHHBIX HIKE MOJENSIX HATYPaJIbHBIX YHCEN, €CIIU TaAKUE YUCIIA CTh.
Ecnu Takux 4ucen HET, TO CIOKUTD MATHIM U TPETUH AIEMEHT MOJIEIIN

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

6) {N>-2,neN}n=n+1

B) HEUETHBIE MIOJIOKUTENbHBIE Kcaa, N = N +2

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

-n+1 n<0

1) HarypansHble uncna, KpaTHele 3 ¢ oTHOmeHHeM N = n + 3
e) UéTHble HATypasIbHBIE YHCHA C OTHOMmeHHeM N = N + 2
3AHATHE NeA. Ceoiicmea namypaibHblX yucen
3agaHus U1 peLIeHus:

1. JIokaxuTe caeayromue CBOMCTBA

a)12+23+...+(n—1)n= w

3 5 2n+1 1 .
0) ~+—+.t—— =l
4 36 n“(n+1) (n+1)

1 n-1 1
B) —+—+.+—=1-——.
2 n! n!

3. JloxazaTh CBOCTBA:

a) Jlist mo0BIX HaTYpalTbHBIX YHCENT pa3HOCTh (a + b)— b cymecTByeT 1 paBHa a;
0) Eciu pa3zHocts b — ¢ cymectByer, TO

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

B) Ecma > b > ¢, T0o

a—(b-c)=(@-b)+c;

r) Eciiu pasnocts a — (b +C) cymecTByer, TO

a—(b+c)=(a-b)-c.

3AHATHE Ne 5. Cpasnenue namypanbHvlx quce



1. Jokaxutre aHTHPE(ICKCUBHOCTh W TPAH3UTHUBHOCTH OTHOIICHHUS «OOJbINE» Ha
MHO’KECTBE HATYPaIbHBIX YHCEII.
2. JlokaxuTe HEpaBEHCTBA JJIs BCEX HATYPATbHBIX N
a)5">7n-3;
6) 2™2>2n + 5;
B) 2n+2 > n2 + 2,
r)2">n;
1
o) —+——+..+
n+l n+2 3n+1
3. JlokakuTe CBOMCTBA:
1)a™m=a" a™,
2) (an)m = ghm
3)a"-b" = (ab)".
3aiaHus 111 CAMOCTOSTCIIBHOTO PEIICHHUS:
Jloka3aTh HEpPaBEHCTBO IS BCEX HATYPAIBHBIX YUCEI, OOJIBIINX TaHHOTO N.
a)3">2"+nmpun>1 B) 2"t > n(n+1) mpu n > 6
6)2">n’+n+2nopun>>5 r)n><2" mpun>4
3AHATHE Noé6. I]envie uucna
3aiaHus 111 CAMOCTOSTCIIBHOTO PEIICHUS:
1.Yka3aTh mapel HATypAIBHBIX YUCEIl IKBUBAJICHTHBIC MKy COOOM

>1.

a) </, 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>

VYka3arb napel NpOTUBOINOJIOKHBIE JAHHBIM.
2. Beraucnurs

a) [<1, 5>] +[ <3, 2>] 6)[<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 ypasnenuii 8 yeavlx 4uciax
3ajaHus A1 CaMOCTOSITENIbHOTO PEILIEHNUS:
Pemuth B 1enbIX yncaax ypaBHEHUS:

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

B)35xy +5x -7y =1 r)x?—3xy+2y*=3

H)l_l_i: e)xy+3x—-5y+3=0
Xy Xy

3AHATHE Ne8. Payuonanvhsle uucia
3ajanus A1 CaMOCTOSITENIbHOTO PEILICHNUS:
1. /Toxa3ars, 4TO YHCIO PAlMOHAIBHO

a) 3/20-142 +3/20 + 1442 B) 352 +7 +3/542 - 7

6) Y142 -§3-2V2 r)%+2\/€
+

1) Y2+5 +2-5 o) (3245 +8/3-22 )-32- 5

3AHATHE NeO. /leiicmeumenshute uucaa. /lanvneinmue pacuupenusn. Konmpononan
paboma
3ananus A1 CAaMOCTOSITEILHOTO PEIICHHUS:




1. Jloka3aTh, YTO YMCIIO UPPALMOHAIBHO:

a) J2
2. (n/3)

, 6) ¥7++5; B)cos10% r)logs6; n)tg5°

a) V3, 6) V4++/5 ; B)cos20% r)logs3; n) ctg 10°
3AHATHE Nel0. /lanvueitumue pacuiupenus nouamus yucia. Boicmynnenue ¢
JoKnaoamu

2. Han

KkBaTepHHoOH ( = 2 + 3i — 5] + k. HaiiTu:

a) q +4q, 0) q—q; B) q-q.

2. Haiitu o6paTHEBIif KBaTepHHOH K KBaTepanony § = 1+ 1 + k.

3. HaiiTu neBble U IpaBble YAaCTHEIE OT ACJIEHHS KBaTepHHoHA | + 2K Ha
KBaTepHUoOH 1+ 1+ k.

7.1lepeyeHb OCHOBHOW U JONOJHUTEJIbHOI yueOHOM JuTepatypbl, UHTepHET-pecypcoB,

HEeO0XO0AMMBIX JJI OCBOCHHS TUCIUIINHDI

OcHoBHas quTEpaTypa

1. Cvmonuna IO.H. Yucnoseie cucremsl. — M.: @mmnra, 2009. — 112 ¢ («yHHBepcHTETCKas

oubimoreka onnaiiay http://biblioclub.ru/index.php?page=book view red&book id=54576).

2. Cmonun, 0. H. Anre6pa u teopus uuceln [IaeKTpoHHBINH pecypc] : yued. mocodue / FO. H.
CwmonuH. — 4-e u3n., ctep. — M. : ®JIMHTA : Hayka, 2017. — 464 c. (31eKTpOHHBINA pecypc.
— Pexxum noctyna: http://znanium.com/catalog.php?bookinfo=1034573)

http:

JonoHuTEeIbHAS INTEpPaTypa
Mumnaer B. A. IIpocThie uncia: HOBBIN B3IJISA]] HA 3aKOHOMEpPHOCTH (popmupoBanus - M.: Jloroc

2011 - 79 C. (2IIEKTPOHHBIIA pecypc:
http://biblioclub.ru/index.php?page=book_view_red&book id=119456 )

HleBanauna O. 4. , CrpenkoBa E. B. Hauana wmarematudeckoro anammza: ydeOHOE
nocodue. - W3narensctBO  Ypanbckoro yHuBepcutera, 2014. — 100 c.
(http://biblioclub.ru/index.php?page=book_view_red&book id=276483 )

HNanasu A.A. Maremaruka: YueOHuk / A.A. JlagasH. - 3-e uza. - M.: ®opym: HUILL

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

Hnmepuem-pecypcol
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http://biblioclub.ru/index.php?page=book_view_red&book_id=54576
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