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MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMsl

Juctunimna «YucloBble CHCTEMBI» OTHOCHTCA K JUCIMIUIMHAM 00s3aTeNIbHON dYacTu
brnoka 1. ducuunmmuel (Mmoxymu) IIpenMeTHO-METOIUYECKOTO MOIYIAS MO MPOGUIIO
«MaremaTuka» yueOHOro IUIaHa OCHOBHOW MpodeccHOoHaIbHOW 00pa30BaTeIbHONU MPOTrpamMMbl
BBICIIETO0 O0pa3oBaHMs — MpOorpaMMmbl OakanaBpuara 1o HampasieHuto noarotoBku 44.03.05
[Tenarorudyeckoe oopazoBanue (¢ AByMs MPOQUISIMHU MTOJTOTOBKH), HAIIPABICHHOCTH (ITPOQMIIB)
oOpa3oBaTenbHON IporpaMMel «Maremaruka. THOCTpaHHBIH SI3BIK», OUHON (HOPMBI 00yUSHHS.

JucuumniuHa omnupaercs Ha pe3yiabTaTbl oOydeHus, CPOpPMUPOBAHHBIE B paMKax
TUCIUIUIMH AnreOpa u Teopus uucen, MaTemaTHYecKuid aHanw3, MareMaTudeckas JIOTHKa,
JuckperHas MaTemMaTHKa, Y4eOHas MpakTHKa IO MaTEMaTHKeE.

Pe3ynbTarhl M3y4eHUs] NUCLUIUIMHBI SBISIOTCS OCHOBOM Ul M3Yy4YEHUS JUCLUIUIMH U
npoxoxkaeHus npaktuk: Hayuno-uccnenoBartenbckas paborta, IlonroroBku k cmade u caada
rOCyJapCTBEHHOT'O 3K3aMeHa, BhIMOTHEHNE U 3aIIUTa BBITYCKHOW KBaTH(PUKALIMOHHOMN paboTEHI.

1. Ilepeyenp IJIAHUPYEMBIX  Ppe3yJbTaTOB  00ydyeHusi (oOpa3oBaTeJbHBIX

pe3yJIbTaTOB) N0 JMCHUILIHHE

Henabo ocBoeHMsS AUCUUIUIMHBI SBISETCS MOATOTOBKA YYHTENs K Oyaymiei
pohecCuOHANBHOM NeATEIbHOCTH: CUCTEMATU3allMs 3HAHUN CTYJIEHTOB O Pa3JIMYHbIX YUCIOBBIX
CUCTEeMaX M MX CBOWCTBaX, HAuMHasg C HATYpaJlbHBIX YWCET M 3aKaH4HWBas ajiredpamu
KBAaTE€PHUOHOB.

3agaveill OCBOCHHUS TUCIHMIUIMHBI SBISETCS 3aKpeIJICHHE YMEHUW MPOBOJUTH CTPOTHE
a0CTPaKTHO-JIOTUYECKUE  JIOKa3aTelabCTBAa (B YAaCTHOCTH  JIOKA3aTeIbCTBA  METOAOM
MaTeMaTHUYeCKON HMHIYKIIMH, KOTOPOMY OTBOJUTCS CYIIECTBEHHAs 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
pesynbratamMu  oOyueHuss (B TaONMUIlE MPEACTABICHO COOTHECEHHE 00pa30BaTEIbHBIX
pe3yJIbTaTOB 00YUYCHHUS 110 TUCHUIUIMHE C MHAUKATOPAMH JOCTHIKCHUS KOMIICTECHIIH):

Kommerenmnus u OO6pazoBarenbHbIe Pe3yIbTaThl AUCHUTIIHHBI

WHIUKATOPHI € (aTansl popMUPOBAHUS TUCITUTUTHHEI)

I[OCTI/I)KCHI/IS[ B 3HACT ymeer Bnaz[eeT

IUCLHUITINHE

VK-1. Crnocoben OP-1. 3naer MeToIBI OP-2 Ymeer OP-3 Bnaneer
OCYLIECTBIISITh MTOUCK, KPUTUYECKOTO aHaIN3a | IPUMEHSTh HaBbIKaMU pediekchu
KPUTUYECKHUI aHAU3 U | U CHHTE3a CHCTEMHBIN TIOJIXO]T TI0 TIOBOY
cuHTe3 uHhopMaIuy, uH(pOpMaLUH JUISL peILICHHs COOCTBEHHOM U Ty>KOMH
MPUMEHATHh CUCTEMHBIN ITOCTABJICHHEIX 337424 | MBICJIUTEIBHOM
MOAXO/ IJIsl PEIICHHUS IEATEILHOCTH

MIOCTaBJIEHHBIX 3a7a4
VK-1.2. Ilpumensier
aoruyeckue Gopmel u
MPOIIEIYpPhI, CIOCOOEH
K pedaexcuu mo
MOBO/Y COOCTBEHHOU U
Yy>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)KaHUsSI JUTA €70 | PasiIMYHBIX GOpM
3HAHUA U OP-5. 3naer peanu3aiyu B yueOHbIX 3aHATHH,
IIPaKTUYECKHE CTPYKTYpY, COCTaB U pazIMuHbIX (popmax OP-8 Brnaneer

YMCHUA 1 HABBIKU B JUTAaKTHUYECKHE O6y‘IeHI/I$I B HAaBBIKOM IMPUMCHCHUA




MpeIMETHOM €IIMHUIIBI COZICPYKAHUST | COOTBETCTBHH C Pa3IMYHBIX METO/IOB,
obJyacTu rmpu IIKOJIBHOTO Kypca COBPEMEHHBIMU TPHEMOB 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

OCYILIECTBISTH OTOOP

y4eOHOTO

COJIEp>KaHus AJIs €ro

peanu3aiiu 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 JMYHOCTHBIX, HIearOTHYECKYIO OpraHH3alUH |
o0pa3oBaTeNbHYIO MIPEIMETHBIX U HOTICPIKKY MIPOBEICHUS 3aHATHH C
cpemy ISt MeTarpeIMETHBIX o0yJarommcs B HCTIOJIb30BaHUEM
JOCTUKECHUS PE3yIbTaTOB B 3aBUCUMOCTH OT MX BO3MO>KHOCTEH
JUYHOCTHBIX, KOHTEKCTE 00y4yeHusi | oOpa3oBaTeIbHBIX 00pazoBaTebHOM
MPEeIMETHBIX U MaTeMaTHKe; pEe3yNbTATOB,; Cpezpbl A1
METanpeaMETHBIX OP-10. 3naer OP-12 Ymeer JOCTHKEHUS
pe3yabTaToB OCOOEHHOCTH OpraHU30BbIBATh 00pa3oBaTeNIbHbIX
oOyueHus MHTETrpalyu y4eOHbIi Tporiecc ¢ pE3YNBTaTOB U
cpeAcTBaMHu y4eOHBIX IPEAMETOB | HCIOJIb30BaHUEM obecrieueHust KayecTBa
MIPEnoJaBaeMbIX JUTSL OpraHu3aluK BO3MO)KHOCTEH y4eOHo-
y4eOHBIX IPEIMETOB. | pa3HbIX COCOOOB o0pa3oBaTenbHOI BOCIIMTATEIILHOTO
I1K-3.1. Bnageer y4eOHOM Cpelbl A1l pa3BUTHSL | TIpOIlecca Cpe/ICTBAMU
criocobamu JeSTEIILHOCTH. MHTEepeca K MaTeMaTHKH.
WHTETpaun npeIMeTy B paMKax

y4eOHBIX TPEMETOB YPOUHOI 1

JUIS OpraHu3aluu BHEYPOUHOU

pa3BUBAIOIIEH JIESTETBHOCTH.

yueOHOU

JeSITeTbHOCTH

(uccnenoBaTebCKOM,

IIPOEKTHOM,

IpyNIOBOM U 1Ip.).

2. O0pbeM IUCHUILIHHBI

B 3a4YE€THBLIX e€IUHMIAaX ¢ YKasaHueM KOJIHNYeCTBA

aKaJleMHYeCKHX YacOB, BbIIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4arommxcs ¢




npenoaasaresjieM (M0 BUAAM y4eOHbIX 3aHATHI) U HA CAMOCTOSAITEIbHYIO padoTy

00y4arouuxcs
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3. Copaep:xanue MUCHUILUIMHBI, CTPYKTYPHPOBAaHHOe MO TemaMm (pa3deiam) ¢
yKa3aHHeM OTBeIeHHOr0 Ha HUX KOJHYEeCTBA aKAJAeMHYECKHX 4YacOB M BH/0B
yueOHBbIX 3aHATHI

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

KonuuecTBo yacoB 1o popmam opranusanuu
oOyueHus
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AKcroMaTH4ecKasi TEOpUsl HaTypalbHBIX YHCEI 4 8 10
AKCHUOMaTHYECKHE TEOPUHU LIETBIX U 4 6 - 10
PAIMOHATILHBIX YHCEI
AKcuoMaTH4ecKasi TEOpHUsl IeHCTBUTEIIbHBIX 2 4 - 10
quUCell
KommuiekcHble uncna 1 KBaTepHUOHBI 2 2 - 10
Bcero no gucuuminxe: 12 20 - 40

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNTIUHbL

Kpatkoe conep:xkanune kypca




1. AkcuoMaTH4YecKasi TEOPUA HATYPAJIbHBIX YHCE

dopMynHpOBKa aKCHOMATUYECKOW TEOPUHU HATypaidbHbIX uncesl. CBOMCTBA CIOXKEHUS U
YMHOXEHHUS HaTypanbHbIX uucen. OmnpeneneHue u cBoiictBa HepaBeHCTB Ha N. Teopema o
CYILIECTBOBAaHUM HAaWMEHBIIETO W HAMOOJBIIEro 3JIEMEHTOB B MOJMHOXKECTBAX HATYpPaJbHBIX
yucen. beckoHeUHOCTh MHOKECTBA HATypallbHBIX uncels. HarypaibHble KpaTHbIE U CTENEHU, X
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. CBolicTBa Menbix uucen. Teopema o mopsake Ha Z.
HenpoTuBopeunBoCTh aKCMOMATUUECKOM TEOPUM LEJIBIX YHCEN. AKCHOMATHYeCKas Teopus
palMOHAIBHBIX YHUCEN, NEPBUYHBIE TEPMUHBI U aKCUOMbI. CBOMCTBA palMOHAIBHBIX YHUCE.
Teopema 0 mopsake 1Moy pauuMoOHaNbHBIX unced. [IIOTHOCTH MONS palMOHAIBHBIX YHCEIL.
HenpoTrBopeunBOCTh aKCHOMATUUYECKOW TEOPUH PALlMOHAIBHBIX YUCEL.
AKcuoMaTHYeCKasi TeOPUsi 1eCTBUTEIbHBIX YU CEJ

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

AKcuomaThdeckasi TeOpHsi KOMIUICKCHBIX YHCEJ, NEPBUYHBIE TEPMUHBI M aKCHOMBI.
CpoiicTBa KOMIUIEKCHBIX 4ucen. Teopembl o mopsake Ha C. HenpoTuBopednBocTh

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

4. TlepedyeHb Y4eOHO-METOAMYECKOr0 obecreyeHHus 1JIsl CAMOCTOATEbHON padoThl
o0yyauuxcsi Mo JUCHUNJINHE

CamocTosTenbHas paboTa CTYAEHTOB SBJSETCS 0c000i1 Gpopmoii opraHu3ay y4eOHOro
npolecca, MpPeACTaBIsAIoMmAs CoOOM IUIAHMPYEMYl0, IO3HABaTelbHO, OPraHMW3alOHHO M|
MCTOANYCCKHU HalpaBIIEMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHC
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIsIeMyl0 0e3 MpsAMOH TOMOIIM  IpernojaBaTess.
CamocrosTenpHas padoTa CTYIEHTOB SIBIISIETCS COCTaBHOM 4acThio y4eOHOH paboThl M MMeeT
LEJIbI0 3aKpelyIeHne M yrilyOJeHne MOJIyYeHHBIX 3HAHUM M HaBBIKOB, NMOMCK U NMPHOOpETEeHHE
HOBBIX 3HaHPII>i, a TaKXKXE€ BBIIIOJIHCHHEC y‘I€6HI>IX SaHaHHﬁ, IMOATOTOBKY K NPEACTOAIINM 3aHATHAM
U 9Kk3ameHy. OHa TmpexycMaTpuBaeT, Kak MpaBWilo, pa3paboTKy pedepaToB, HamUCaHUE
JTIOKJIAZI0B, BBITIOJIHEHHE TBOPUYECKHUX, WHIAMNBUIYAJTbHBIX 3aJIaHHM B COOTBETCTBHH C Y4EOHOMU
IporpaMMoil (TeMaTHYECKUM IIIAHOM U3Yy4YCHMs AUCHUILIMHBI). Tema a1 Takoro BBICTYIUICHUS
MOKET OBITh TIPEJIO’KEHA IperojaBaTeseM Wi n30paHa caMHM CTYISHTOM, HO MaTepual
BBICTYIUICHUSI HE JOJDKEH IyOJIupoBaTh JIEKIMOHHBIM Matepuan. PedepaTuBHbI MaTepual
CITY)XUT JOTOJHUTEILHOW WHOpMAIMel ajis padOThl HAa MPaKTUYECKHX 3aHATHsAX. OCHOBHAas
1eJIb JAHHOTO BHJa pabOThI COCTOUT B 00YYEHHH CTYJCHTOB METOJIaM CaMOCTOSITETILHON paboOThI
C y‘-Ie6HI)IM MaT€prajioM. 21.]'[5{ INOJTHOTBEI YCBOCHHA TEM, BBIHCCCHHBIX B NPAKTHYCCKUC 3aHATUA,
TpeOyercs pabora ¢ mepBoMcTOYHMKaMHU. Kypc mpemaycMaTpuBaeT CaMOCTOSATEIBbHYIO padoTy



CTYJIEHTOB CO CHEIHaIbHON suTeparypoil. CieayeT OTMETHTh, YTO CaMOCTOsATeIbHas paboTa
CTYJEHTOB pe3yJbTaTUBHA JIUIIb TOTJA, KOT/Ia OHA BBIMOIHIETCS CUCTEMAaTUYECKH, IUTAHOMEPHO
U 1I€JICHAIIPABIIEHHO.

3amaHuss Il CaMOCTOSITENIbHOM — pabOThl  MpEeAyCMaTpUBAIOT — UCIOJIb30BaHUE
HEOOXOMUMBIX TEPMHHOB M TIOHATUH 1O mpoOiieMatuke Kypca. OHHU HalENIMBAalOT Ha
MPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuala, IoucK Oubiauorpaduyueckoro
MaTepuaa 1 SJICKTPOHHBIX UCTOYHUKOB MH(POPMAIINH, HJUTFOCTPATUBHBIX MaTepUaIoB. 3alaHus
[0 CaMOCTOSTENbHON padoTe MJaroTcsi MO TeMmMaM, KOTOphle TpPeOYIOT IOIMOJHUTEIbHON
IpopabOTKH.

OO6muit o0beM CcaMOCTOATEIbHOM pabOThl CTYACHTOB IO JUCIUILUIMHE BKIIOYACT
ayJUTOPHYIO U BHEAYJIUTOPHYIO CAMOCTOSTEIbHYIO padOTy CTYACHTOB B TEUEHUE CEMECTPA.

AynuropHas caMOCTOsITeNIbHAsI paboTa OCYIIEeCTBISETCS B (pOpME BBIMOTHEHUS TECTOBBIX
3alaHuii, Keic-3a7a4, MUCBMEHHBIX TPOBEPOYHBIX padOT MO IUCHUIUIMHE. AyIUTOpHAs
camocrosTenbHas pabora obecrieueHa 06a30i TECTOBBIX MaTepuasoB, KeWc-3aqad Mo paszzesiam
JUCLUTITUHBI.

Bueaynuropnass camocrosiTenibHas — paboTa  OCyHIeCTBiIseTcs B (QopMax  THUIIOBBIX

CaMOCTOSTEIILHBIX U KOHTPOJIBbHBIX padoT:
OC-1. CamocrosiTesibHasi padoTa Ne 1. AkcuoMaTH4yecKasi TEOPUSl HATYPAJIbHBIX YK Ces

1. Beisicuute, yaoieTBopsieT Jiu MHOXecTBO N’ ¢ 3amaHHBIM Ha HEM OTHOIIEHHeM N’
«cnenoBaTh 3a N» akcuomam IleaHo; ykakxute, Kakle aKCUOMBI BBIIIOJIHEHB, & 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. Brpruucnure: 2 + 3, 2-3.

3. Ilycts @, b, n € N. JlokaxuTte cripaBeIlIMBOCTD CIACAYIOIINX YTBEPIKICHHIA:
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
dnz1l=3xeN):(n—-1)n=x+X;
e)nz1=3(xeN):(n-1)n(n+1)=23x

4. Pemurte Ha MHOXKECTBE HATYpaJIbHbIX YUCCII 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> +y2=5,

OC-2. CamocrosiTesqibHast padoTa Ne 2. AKcHOMaTHYeCKHe TEOPHH LeJbIX U
PAIMOHAJIBLHBIX YHCEJ
1. Iycts P1={(m,n) | m, n € N}. Onpeaenum Ha P; onepanuu @, ® u oTHOMmEHHE ~. J{y1s
m00bIX 35eMeHTOoB (M, NY, (K, I) € P1:
mny @<k, Iy=(m+k, n+l),
(m, n) ® ¢k, I) =(mk + nl, ml + nk),

mny~k, hesm+l=k+n.
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SABnsercs nu onepauust @ accouuaTUBHON?

SABnsercs nu onepanust @ KOMMYTaTUBHOWU?

SABnsercs nu onepauust & accouuaTUBHON?

SABnsercs nu onepanust ® KOMMYTaTUBHOWU?

JuctpuOyTuBHa i1 onepaius ® OTHOCUTENBHO oreparuu BO?

CyllecTBYET JIU HEUTPAIbHBIA AJIEMEHT OTHOCUTEIBHO onepauuu D? SBnsercs au cucteMa
(P1, ®, ®) xoapLOM?

CyImIecTBYeT JI HEUTPaIbHBIM 3JIEMEHT OTHOCUTEIBHO orepanun &?

PediiekcuBHO 11 OTHOIIICHHE ~?

CHUMMETpPUYHO T OTHOIIEHUE ~?

TpaH3UTHBHO JI1 OTHOLICHUE ~?

SIBisieTcst M OTHOILIEHUE ~ OTHOLUEHUEM MOPsiiKa? SKBUBAJIEHTHOCTU?

[lepeuncnure He MeHee TpEX mMap, MNPUHAMISKANIUX KiIacCy OSKBUBAJCHTHOCTH,

MOPOXKAEHHOMY TIapoii (2, 3).

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

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

PemmTe Ha MHOXXECTBE HCJIbIX YUCEJI YPABHCHUSA:

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) x> +y2=5,

ITycts P> = {(a, n) |a € Z, n € N}. Onpenenum Ha P, onepaituu @, ® u otHOIIeHUE ~. JIj1s1
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.
SBnsiercs mu oneparus @ accouuaTHBHOMN?
SBnsiercst u oneparus @ KOMMYTaTUBHOW?
SBnsiercs mu oneparus ® acconuaTHBHOMN?
SBnsiercs u oneparys ® KOMMYTaTUBHOW?
JluctpuOyTuBHA Ji omiepariis ® OTHOCUTENBHO oreparuu O?
CylIecTByeT U HEHTPaIbHbIN 3JIEMEHT OTHOCHTEIBHO omeparu ®?

Cy1iecTByeT I HEUTPATBHBIN 3JIEMEHT OTHOCHUTEIBHO oreparu &?



PednexcuBHO 1 OTHOIIIEHHE ~?

CHUMMETPHUYHO JIK OTHOIICHUE ~?

TpaH3UTHBHO JIU OTHOIIICHHUE ~?

SIBsieTCs TM 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, HpOTHBOHOJ’IO)KHBIfI KJIaccey,

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

HE CYIIECTBYET.

OC-3. KontpoJbHas padoTa AKCHOMATHYeCKasi TEOPHs JelCTBUTEIbHBIX YK cel

1.

=h @D

N

ITycts F = {{an}n | an € Q, {an}n — dynmamenTampHast mocieaoBaTeabHOCTh | . Onpenenum
Ha F onepanuu @, ® u otHOmICHUE ~. JIJIs1 JTIOOBIX 371EMEHTOB {an}tn, {bn}n € F:
{an}n @ {bn}n ={an + bn}n,
{an}n ® {bn}n ={an - bn}n,
{an}n ~{bn}n < {an — bn}n — HyCBaAS TOCTIETOBATEIBLHOCTD.
SIBnsiercs mu onepanus © accorMaTUBHOMN?
SABnsiercs mu onepauust © KOMMYTaTUBHON?
SIBnsietcs u onepanus ® acCOMaTUBHOM?
SIBnsiercs 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 JIM OTHOIIEHHE ~7?
TpaH3UTHUBHO JIK OTHOLICHUE ~?

SIBIsieTCs I OTHOIIEHHUE ~ OTHOLIEHUEM HOprI[Ka? SKBUBAJICHTHOCTH ?

ParnmonansHBEIMU UIIH HppaliuOHAJIBHBIMU SBJIAIOTCSA YHCIIA: \/E ; \/§ ; \/g + \/E,

310+ 643 +310-643 2

OC-4. Tect. KomnieKkcHbIe YHC/Ia U KBATEPHUOHBI

1.

Ecau cumBosioM | 0603HaueHa MHUMAS cAnHuIa ( YHCJIO0, KBAIpaT KOTOPOI'0 paBCH —1)

Torma ié=...



Hna camocmoamenvHoli n0020MOEKU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYem A
UCNONb306AMb YUEOHO-MEeMOOUUECKUE MAMEPUANbl:

I'myxoBa H.B. UmucnoBele cucrembl: y4eOHOe NOCOOME Uil HANpaBiCHUS HOATOTOBKH
6axanaBpoB 050100.62 «Ilemarornyeckoe obpazoBanue» [Ipopunb: Maremaruka. — YIIbSHOBCK,
Val'lly, 2014. - 82 c.

5. IlpumepHble OLEHOYHbIE MaTepHAJbI JIA NPOBEAECHHS TEKYIIEro KOHTPOJIS
ycleBaeMOCTH U MIPOMEKYTOYHOM aTTecTaluu 00y4aommuXxcs Mo JMCuuIInHe

Opranusanus ¥ NpoBeiecHUE aTTeCTAllUH CTYAEHTA

®I'OC BO opueHTHpOBaHBI NPEUMYIIECTBEHHO HE Ha COOOIIEHHE OOydaromeMmycs
KOMILIEKCA TEOPETUYECKUX 3HAaHUM, HO Ha BBIPAOOTKY Yy OakajaBpa KOMIETEHUUH —
JMHAMUYECKOT0 HabOpa 3HAHWI, YMEHUH, HABBIKOB M JINYHOCTHBIX Ka4eCTB, KOTOPbIE TO3BOJIAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PbIHKE TPYAa M YCHEIIHO MNpO(ecCHOHATbHO
pean30BbIBATHCS.

B npouecce onenku 6akanaBpoB HEOOXOAUMO HCIOJIB3YIOTCS KaK TPagULMOHHbIE, TaK U
WHHOBAI[MOHHBIC THIBI, BUIBI U (QOpPMBI KOHTPOJs. [Ipy 3TOM MOCTENEHHO TpaIuIOHHBIE
CPEICTBAa COBEPLICHCTBYIOTCA B pYyCJIe KOMIIETEHTHOCTHOIO IIOJXOJa, a WHHOBAaLlMOHHbIE
CpezcTBa aalTUPOBAHBI JJI IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Lleab npoBegeHHs] aTTeCTAIMM — IPOBEPKAa OCBOECHHs OOPa30BaTENbHOW HPOTrpaMMBI
JUCHUTUTMHBI-IPAKTUKYMa 4epe3 CPOPMHUPOBAHHOCTH 00Pa30BaTEIbHBIX PE3YIbTATOB.

IIpomexyTouyHasi aTrecTalusl OCYLIECTBISIETCA B KOHLE CEMECTpa M 3aBEPILIACT
U3Y4YEHHUE JAMCLUMIUIMHBI, [OMOraeT OLEHUTh KpPYIHbIE COBOKYIHOCTH 3HAaHUM W YMEHUH,
(bopMHpOBaHUE ONPEICIICHHBIX KOMIIETEHIIHH.

OLEeHOYHBIMM  CPEICTBAMU TEKYILErO OLICHWBAHMS SBILSIFOTCS: JOKJIAA, TECThl IIO
TEOPETUYECKUM BOIIpOCaM JUCLMIUIMHBL, 3alUTa MpakTUYeckux pador u T1.n. KoHTposb
YCBOEHMsI MaTepuana BeAETCS PErysipHO B TEYEHHE BCErO0 CEMecTpa Ha MPAKTUYECKUX
(ceMuHapckux, 1a00paTOPHBIX) 3aHATHUSAX.

Ne CPEACTBA OIEHUBAHUSI, OO6pazoBarenbHbIe

/o HCTIOb3YyEMBIE /JI TEKYILEro OLlEHUBaHUS MTOKa3aTels Pe3YIIBTATHI AMCIUILTHHBL
(hopmupoBaHYSI KOMIIETEHITUU

Ouenounnie cpeacTsa s Tekymei arrecrauund | OP-1. 3HaeT MeTObI KPUTHUECKOTO
OC-1 CamocrostenpHas padora Ne 1

HallU3a U CHHTe3a HHPOpMAIIUn
OC-2 CamocrosTenbHas pabota Ne 2 aHaNA3a ¥ CHHTE3a HHpOpMAL

OC-3 KonTtponsHas pabora OP-2 YMeeT NpUMEHSITh CHCTEMHBII
OC-4. Tect
TIOJIXO] JUTSl PELIEHUsI TOCTABICHHBIX
OueHovHbIE CpeACcTBA AJIS IPOMEKYTOYHOMN 3aja4
arrecrauuu OP-3 Brazneer HaBbIkamMu pediiekcuu
3a4eT (IK3aMeH)
OC-5 3auer B popMe YCTHOTO cOOECeI0BaHUS 10 TI0 TIOBOJTY COOCTBEHHOM U UYKOM

BoOIIpocaM .
MBICIIMTEIIBHOU JACATCIIBHOCTHU

OP-4. 3naer ponb 1 MecTo
MaTeMaTUKH B O0Lel KapTHHE

HaY4YHOI'O 3HAHUS;




OP-5. 3Haer cTpyKTypy, COCTaB |
JTMIAKTUYECKUE €IMHULIBI COAEPKaHUS
IIKOJIFHOTO Kypca MaTeMaTHKH.

OP-6 ymeer OCYyIIECTBISATH OTOOP
y4eOHOTO  COfIep)KaHUsl ISl €ro
pealm3ali B Pa3iMuHbIX (popmax
o0ydyeHHss B  COOTBETCTBUM  C
COBPEMEHHBIMU  TpeOOBaHUSMH K
00pa30BaHUIO.

OP-7 Bnazeer nelictBueM
MPOEKTUPOBAHUS PA3TUYHBIX (OpPM
y4eOHBIX 3aHSTUH,

OP-8 BnajeeT HaBBIKOM MPUMEHEHUS
pa3IMYHbIX METOJOB, IIPUEMOB U
TEXHOJIOTUHM B 00y4EHUU MaTeMAaTHKe.
OP-9. 3Haer XapaKTEPUCTUKY
JUYHOCTHBIX, PEeIMETHBIX u
METaNpeAMETHbIX  pe3YyJbTaTOB B
KOHTEKCTE 00y4YEHMs] MATEMaTHKE;
OP-10. Bnageer HaBBIKOM
NPUMEHEHUS PA3INYHBIX METO/IOB,
MIPUEMOB U TEXHOJIOTUM B O0YUEHUU
MaTeMaTHKe.

OP-11 Ywmeer oka3biBaTh
NEAArOTUYECKYIO MOAEPKKY
00yJaronmMcs B 3aBUCUMOCTH OT UX
00pa30BaTeNbHbIX PE3YJIbTATOB;
OP-12  VYmeer opraHu3oBBIBaThH
y4eOHBIH pouecc c
HCIIOJIb30BaHUEM BO3MOXKHOCTEHN
oOpa3oBaTeNnbHOI Cpelbl JUIS
pa3BUTHs HMHTEpeca K MPEIMETY B
paMKax ypO4YHOM U BHEYPOUHOH
JeSITeIbHOCTH.

OP-13. Bageer HaBbIKaMH




OpraHM3alUK U POBEICHUS 3aHTHH C
HCIOH30BaHUEM BO3MOXKHOCTEH
00pa3zoBaTeIILHON CPEIIbI IS
JOCTIKEHHUST 00pa30BaTeIbHBIX
PE3YIIBTATOB U 0OECIICUEHHS KaueCTBa
y4e0HO-BOCIIMTATEILHOTO TIpoIiecca

Cp€aACTBAMU MATCMATHKH.

Omnucanue OICHOYHBIX CPEIACTB M HEOOXOJMMOTo 000pyHOBaHHS (JIEMOHCTPAIMOHHOTO
Mmarepuaiga), a TaK >K€ HpOLeNypbl M KpUTEpUU OLEHMBAHUSA HMHIUKATOPOB JOCTHIKCHMS
KOMITETEHIIMI Ha Pa3IMYHBIX dTanax ux (OPMHPOBAHUS B IPOIIECCE OCBOCHHUS 00pa30BaTEIbHOM
IporpaMMmbl  IpexacraBicHsl B (DOHAE OLIGHOYHBIX CPEICTB A TEKYIEro KOHTPOJIA
yCIIEBAEMOCTHU M MPOMEKYTOUHON aTTECTALIUU.

Mamepuanwi, ucnonv3yemole 014 meKyuye20 KOHMPOJia yCneeaemocmu
od0yuarowuxca no OUCUUNIUHe

Marepuassl A1 OpraHu3aluy TeKyIed aTTecTalluy IPeCTaBIeHbI B 1.5 MPOrpaMMBl.

Mamepuansi, ucnons3yemole 0111 RPOMENCYMOUYHO20 KOHMPOJIA YCRECAEMOCHU
odyuarowuxca no OucyuniIuHe

OC-5 3auyer B ¢opMe yCTHOTO coOeceOBAHUSA MO BONIPOCAM
Ilepeyennb BONMPoOCOB K 3a4eTy
dopMyIIMpOBKAa aKCHOMATHYECKOW TEOPUH HATYPATbHBIX YHCEI.

CBolicTBa CII0KEHUSI U YMHOXKEHUS HATYPaJIbHBIX YHUCEN.

Omnpenenenue u cBoiicTBa HepaBeHCTB Ha N.

> wnp e

Teopema o0 cyliecTBOBaHMM HAaMMEHBLIETO W HAWOOJBILIEro 3JEMEHTOB B IMOJMHOMKECTBaX
HaTypaJIbHBIX YHCEIL.

beckOHEYHOCTh MHOKECTBA HATYPAJIbHBIX YHCEI.

HarypasibHble KpaTHBIE U CTEIIEHU, UX CBOMCTBA.

Axcuomatuka [leano.

Hezasucumocts akcuom Ileano.

© © N o O

Y1opsioueHHbIE MHOKECTBA U CHCTEMBI.

10. AxcuoMaTHuecKasi TeOpHS IETIBIX YMCET, IEPBUYHBIE TEPMUHBI U aKCHOMBI.

11. CgoiictBa nensbix yucen. Teopema o nopsake Ha Z.

12. HenpoTuBOpEYHBOCTh AKCHOMAaTHYECKOM TEOPHH LENIBIX YHCEIL.

13. AxcuomMaTHuecKkasi TeOpus pallMOHAIBHBIX YUCEN, IEPBUYHBIE TEPMHHBI U AKCHOMBI.
14. CgoiicTBa paniMOHaIbHBIX YUCEIL.

15. Teopema o nmopsiKe oSl pallOHAIBHBIX YHCET.

16. [110THOCTH MO palluOHAJIBHBIX YHUCCIIL.




17. HenpoTHBOPEYHBOCTh AKCHOMATHICCKON TEOPHUHU PAIIIOHAIIBHBIX YHCEI.

18. AkcromMaTuieckasi TeOpust J€HCTBUTENBHBIX YHCEN MIEPBUYHBIC TEPMUHBI U AKCUOMBI.
19. CgoiicTBa I€HCTBUTEIBHBIX YHCEIL.

20. HempoTHBOPEYMBOCTh AKCHOMATHYECKON TEOPUHU JECHCTBUTEILHBIX YHCET.

21. AxkcrnoMatuueckasi TeOpusi KOMILIEKCHBIX YHCEII, IEPBUYHBIC TEPMUHBI U AaKCHOMBI.
22. CBoliCcTBa KOMILIEKCHBIX YHCEII.

23. Teopemsl o nopsiake Ha C.

24. HenmpOoTUBOPEYMBOCTh aKCHOMAaTHUYECKON TEOPUH KOMIUICKCHBIX YHCEL.

25. KBaTepHHOHBI 1 KX CBOMCTBA.

B xoH11e n3yueHust JUCUUIUIMHBI TOABOASTCSA UTOTU pabOThI CTYAEHTOB HA JIEKLIMOHHBIX U
NPAaKTUYECKHUX 3aHATUAX ITyTEM CYMMHUPOBaHHS 3apab0TaHHBIX OAJIJIOB B TEUCHHE CEMECTPA.
IIpuMepHbIe NpaKTHYECKHe 3aaHNUSA K 3a4eTy

1. OnenuTh BO3MOXHOCTh IPUMEHEHUS pacCMaTpUBAEMOI'0 BOIIPOCa B paMKax IIKOJIbHON
porpaMMsbl (BHEYPOUHOH aearenbHocTH). [Ipeanoxxuts hopMaT U310KEHHS MaTepHraa.

B KOHIIC I/I3y‘-IeHI/I$[ AOUCLHHUIIIINHBI ITOABOASATCA UTOT'N pa60TI>I CTYIIGHTOB Ha JICKIITUOHHBIX U
MPAKTUYECKUX 3aHATUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0asIOB B TEUEHUE CEMECTpA.
Kpurtepun oueHnBanus 3HaHUH 00y4AKOIIMXCS M0 IMCHMUILINHE

Dopmuposarue 6a1TbHO-PEUMUH2080U OYeHKU pabombl 00YUAIOWUXCS

Ilocemenue PabGora Ha
ITocemenune ..
N NPAKTHYCCKHUX | MPAKTUYCCKUX | 3a4€T
JIEKIIAHA N
3aHATHH 3aHATHAX
Paz0amioBka 1o 6x 1=6 10 x 1=10
152 Gamma 32 Gamra
8 BUJaM paboT OajuIoB OajuIoB
cemectp | CyMMapHbIi 6 6ayoB 16 6amnoB 168 Oanna 200 GannoB
Makc. oamn max max max max

Kpumepuu oyenusanus pabomol obyuaiowe2ocs no umo2am cemecmpa

Banasl (2 3E)
«3auTeHO» ooiee 100
«HE 3a4TEHO» 100 u meHee

6. MeToauyeckune yKkazaHus 1Jis1 00y4alOmMXcs M0 OCBOEHUIO U CHMIIUHBI

YcenenrHoe u3ydyeHue Kypca TpedyeT oT o0ydaroIluXcsl MOCEIICHUs JIEKIUH, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS] BCEX YUEOHBIX 3a/laHuM IpernojaBaTelid,
03HAKOMJIEHHS C OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKHuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHOI paboThl 0O0yyarouIuxcs,
TpeOyrolas HaBBIKOB M YMEHHMsS KpaTKO, CXEMaTH4HO, IIOCIEA0BAaTeIbHO U JIOTMYHO
(buKcHpoBaTh OCHOBHBIE MOJOXKEHHS, BbIBOJIbI, 00001IeHHs, GOpMYIUPOBKU. B KoOHIIEe JeKkuuu
npernojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) A TOro, uTOOBl OOydaromuecs HWMeNu
BO3MOXHOCTb 33/1aTh YTOUHSIOIINE BONPOCHI 110 U3y4aeMoMy Marepuainy. M3-3a HenocTaTouHoro
KOJIMUECTBA AyJAUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YIAE€TCsl OCBETUTh B IOJHOM OObeMeE,




NIO’TOMY TIperojaBaTelib, IO CBOEMY YCMOTPEHHIO, HEKOTOphIC BOIPOCHl BBIHOCUT Ha
CaMOCTOSITENTLHYIO Pa0OTy CTYJICHTOB, pEKOMEHIYsl Ty WM MHYIO JuTeparypy. Kpome storo, mis
Jy4IIEro OCBOCHUS Marepuaja M CHUCTEMAaTH3alluyd 3HAaHUH MO0 JUCUUIUIMHE, HEO0O0XOIMMO
MIOCTOSIHHO pa30HMparh MaTepuaibl JISKIMHA 10 KOHCIIEKTaM W Y4eOHbIM TocoOusiM. B ciydae
HEOOXOIMMOCTH 00paIIaThCs K MPETOIaBaTeN0 32 KOHCYIIbTAIHEH.

IMoaroroBka K NPaKTHYECKUM 3aHSATHSIM.

[Ipy MOAroTOBKE K MPAKTUUECKUM 3aHSTUSIM CTYICHT JIOJDKEH U3YYUTh TCOPETUYECKHUIA
Marepuall 1Mo TeMe 3aHsTUsS (MCIIOJIbh30BaTh KOHCIEKT JICKIMWA, U3YYUTh OCHOBHYIO JIUTEPATYPY,
03HAKOMUTbHCS C JOMOJHUTEIBHON IUTEPATYPOH, IPU HEOOXOTUMOCTH JOTIOIHUTH KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEPATypHBIX HCTOYHHMKOB). B ciydae 3arpynHeHUi,
BO3HUKAIOIIMX NPU OCBOCHUM TEOPETUYECKOr0 MaTepHaia, CTYICHTY ClelyeT oOpamatbcs 3a
KOHCYJIbTAIlMe K mpernogaBaTento. Vs Ha KOHCYJIBTAIMIO, HEOOXOIMMO XOpPOIIO MpOIyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Havase npakTHYecKOro 3aHTHsI IPENOAaBaTeb 3HAKOMHT CTYJCHTOB C TEMOM, OTJIaliaeT
IUIaH TIPOBE/ICHUS 3aHATHS, BBIIACT 33/IaHUs. B TeueHHe OTBEJICHHOTO BPEMEHH Ha BBINOJHECHHE
pabOTHI CTYIEHT MOXKET 0OpAaTUTHCS K MPETOJaBaTeNio 32 KOHCY/IbTAIMEH WIN pa3bsiCHeHUusIMH. B
KOHIIE 3aHSTHS IPOBOJUTCS ITPUEM BBITIOJTHEHHBIX 3aJaHNi, COOECeJOBaHHE CO CTYICHTOM.

Pe3ynbraThl BBIMOTHEHUS IPAKTHUECKUX 3[IaHUH OILICHUBAIOTCS B OaJljlax, B COOTBETCTBHU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

Ili1anbl IPAKTHYECKUX 3AHATHI
3AHATHE Ne 1. Memoo mamemamuyueckoil UHOYKyuu

Jloka3aTb paBEeHCTBA JUIs JII0OOT0 HaTYpalIbHOTO N: n/3
2 2
a)1+2+,,,+n:@; B)13+23+.“+n3:n(n+1)
_n(n+1)(2n+1) |

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

6
JIoKa)kuTe, 4TO JJIst TF0OOr0 HATYPaIbHOTO N
a) n® — n nenutcs Ha 3.
0) n’ —n genutcs Ha 7
B) 32" + 2"2 nenmres Ha 7
r) 22"1. 33 + | nenutes Ha 11

3AHATHE Ne 2. Moodenu namypaibHoix uucen

3ananus A peieHus:

BrIssICHUTE, Kakue W3 MePEUYHCICHHBIX CHCTEM YIOBIECTBOPSIOT akcuoMmaM [leaHo (sBistoTcs
MOJIETISIMM MHOKECTBAa HATypalbHBIX YHCEI), OMPEeIUTh, KaKUe aKCHOMBI BBIIOJHEHBI, a
KaKHe — HeT.

a){3,4,5..:n=n+1 6){n>a,neN}n=n+1
B){n>-2neN}n=n+2umn =n+1 r)HeuéTHsle uncna, 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<0
/3

) HarypanbHsle yncia ¢ oTHomenuem N = n + 2

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

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

k) HarypaneHsle 4mcna, KpaTHble 3 ¢ oTHomenneM N = n + 3
1) YTHBIE HATYpasIbHbIE YHCIIA C OTHONIEHHEM N = N + 2



3AHATHE Ne 3. Cnoscenue HamypaibHbIX YUces

JlokazaTeabCTBO CBOMCTB CIIOKCHMSI.

3aaHus AJIs peLeHUs:
CnoxuTh Ha OCHOBaHHUH ONPEEIICHUS CI0XKEHHS HATYpalIbHBIX uncen 5 + 3. BhINOIHUTE TO ke
I[GﬁCTBHG B IPCACTABJICHHBIX HUXKXC MOJCIIAX HATYPAJIbHBIX YHUCCII, €CJIM TaKUC YHCJia CCTh.
Ecnu Takux 4ucen HeT, TO CIIOKUTD MATHIA U TPETUH 3JIEMEHT MOJENN

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

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

B) HEUETHBIC MIOJIOKMTEIbHBIE yica, N = N +2

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

-n+1 n<o0

1) HarypansHble uncia, KpaTHele 3 ¢ oTHomeHneM N = n + 3
¢) UéTHble HaTypaJIbHbIC YUCIAa C OTHOIICHHUEM n=n+2
3AHATHE Ned. Ceoiicmea HamypaibHbIX Uucen
3aaHus AJIs peLeHus:

1. JokaxuTe Ccleyrouue CBOMCTBA

a)1.2+23+ ... +(n—1)n =w;

3 5 2n+1 1
0) " +—+.+———=1-——";
4 36 n(n+1)> (n+1)?
B) 9+1+...+n—_1:1 ! .
n 2 n! n!
3. JlokaszaTh CBOICTBA:
a) JIu1st TF00BIX HATYPAIBHBIX YHCET pa3HOCTh (a + b)— b cymiectByer u pasna a;
0) Eciu pasnocts b — ¢ cymecrByer, To
at(b-c)=(@+b)-c;
B) Ecmu a > b > ¢, o
a—(b-c)=(a-b)+c;
r) Eciiu pasnocts a — (b +C) cymecTByer, TO
a-(b+c)=(a-b)-c.

3AHATHE Ne 5. Cpasnenue namypanbvHlx yuce
1. Joxaxure aHTUPE(IIEKCUBHOCTh W TPAH3UTHUBHOCTb OTHOILIEHHUS «OOJbIIE» Ha
MHOKECTBE HAaTypaJbHbIX YHCEI.
2. JlokakuTe HEpaBEHCTBA JJIs BCEX HATypaIbHBIX N
a)5">7n-3;
6) 2™2 > 2n + 5;
B) 2n+2 > n2 + 2,

r)2">n;
n)—£—+—l— ! >1.
n+l1 n+2 3n+1

3. JlokaxuTe CBOMCTBA:
1)a™m=a" a™.
2) @)m=a".
3)a"-b" = (ab)".
3agaHus Uil CAMOCTOSTEIILHOTO PEIICHHUS:
Jloka3aTh HEPaBEHCTBO JUISI BCEX HATYPAJIbHBIX YUCEN, OONBIIUX JaHHOTO N.
a)3">2"+nmpun>1 B) 2" >n(n+1) mpu n>6
6)2">n?+n+2mpun>>5 r)n?< 2" mpun >4



3AHATHE Ne6. Llenvie uucna
3aiaHus 111 CaMOCTOSTSIIBHOTO PEIICHHUS:
1.Yka3aTh mapsl HATypaJIbHBIX YMCEI SKBUBAJIICHTHBIE MEXTy 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>

VYka3zarb napsl NpOTUBOIOJIOKHBIE JAHHBIM.
2. Beraucnuthb

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

3AHATHE Ne7. Pewienue ypagnenuii 8 yeavlx 4uciax
3ajaHus 111 CaMOCTOSITENIbHOTO PEILECHUS:
Pemmuts B HCJIBIX YUCIIaX YPaBHCHUSA:

a) y?—2xy—2x=6 6) 2x2 — 11xy — 12y? = 17

B)35xy +5x -7y =1 r)x?—3xy+2y?=3

H)l_i_i: e)xy+3x—5y+3=0
Xy Xy

3AHATHE Ne8. Pauuonanvnsle uucia
3agaHus 119 CaMOCTOSITEILHOTO PEIICHHUS:
1. loxasarb, 4TO YKCIO PAMOHATBHO

a) 3/20 — 1442 +3/20 + 1442 B) Y542 +7 +3/542 -7

6) Y142 -§3-2V2 r)%w\@

m 32+5+32-45 e) (32++/5+33-22)32-5

3AHATHE NeO. /leiicmeumenshsie uucna. /lanvheiiuiue pacuupenus. Konmponvnan
paboma
3aaHus A1 CaMOCTOSITENIbHOTO PEIICHHUS:
1. Jloka3arsb, 4TO YUCIO UPPALMOHATBHO:

a) V2 , 6) ¥7++5; B)cos10% r)log6; n)tg5°

2. (n/3)

a) V3, 6) V4++5 ; B)cos20% r)logs3; x) ctg 10°
3AHATHE MNel0. /anvuetimue pacumupenus nouamus yucia. Beicmynnenue ¢
ooknadamu

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

a) q +4q, 0) q—q; B)q-q.

2. Haiitu o6paTHEBIi KBaTepHHOH K KBaTepunony § = 1 + i + k.

3. HaiiTu neBble ¥ mpaBbie YacTHBIC OT JeJICHUS KBarepHHoHa | + 2K Ha
KBaTepHUoH 1+ 1+ k.

7.1lepeyeHb OCHOBHOW U JIONOJHUTEJIbHOI yueOHOI JuTepaTypbl, UHTEepHET-pecypcoB,
HEeO0XOAUMBIX [IJISl OCBOCHUSI JUCIHUNJIMHBI




OcHoBHasi TUTEpaTypa

1.Cmomun, FO. H. Yucnossie cucrems! : yueoHoe nocodue / 1O0. H. Cmonun. — 3-e u3., crep. —
MockBa : @®JIMHTA, 2021. — 112 c¢. — Pexum pgocryma: 10 MOANHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=54576

2. Cmonun, 10. H. AnreGpa u Teopust uncen [ DneKTpoHHBIA pecypc] : yueb. mocodue / FO. H.
Cwmonun. — 4-e u3n., ctep. — M. : ®JIMHTA : Hayka, 2017. — 464 c. (31eKTpOoHHBINA pecypc.
— Pesxxum octymna: http://znanium.com/catalog.php?bookinfo=1034573)

JonoHuTe/ILHAS JINTEPATypa

1. MumnaeB B. A. [IpocTeie uncia: HOBBIN B3I HA 3aKOHOMEPHOCTH (POPMUPOBaHUS - M.:
Jloroc, 2011 - 79 C. (27IeKTPOHHBII pecypc:
http://biblioclub.ru/index.php?page=book_view red&book id=119456 )

2. HNanasH, A. A. Maremaruka : yueOHuk / A.A. [lagasa. — 3-e¢ u3Ad., UCIp. W JION. —
Mocksa : UHOPA-M, 2021. — 544 c. — (Cpeanee npodeccruonaibHOe 00pa3oBaHue). -
ISBN 978-5-16-012592-3. - Texkcr : AIIEKTPOHHBIH. - URL:

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

Humepnem-pecypcuot
http://www.mathnet.ru OGmiepoccuiickuii MaTeMaTHYECKHIA TIOpTal
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