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1. NEPEYEHb KOMIETEHIIMI C YKA3AHUEM DJTAIIOB HX
®OPMHUPOBAHUA B ITPOIECCE OCBOEHUA ITUCHUITJIMHBI

I[I/ICHI/IHJ'II/IHa «YHCI0BEIE CHCTEMEBD) HalpaBJiCHA Ha q)OpMHpOBaHI/Ie CJICAYIOMINX KOMHeTeHHHﬁZ

OCYIIECTBJIATH
neaarorn4eCKyro
JAeATECJIbHOCTh HA
OCHOB€ ClieuaJbHbIX

OCHOBBI (hOPMHPOBAHNUS
YHCIIOBBIX CHCTEM; —
JlunakTrdaeckue MpUHINIIBI
00y4eHUs HaTypaJIbHbBIM,

Jutst orpoca (A.1),
TECTOBBIC 3aaHUsI
(A.0), KOJUTOKBHYMBI
(A.2), BOTIPOCHI K

®opmupyembIe IInanupyemsie pe3yJbTaThI Buanb! oneHoYHBIX drtan
KOMIIETCHIIUH 00y4eHHs MO IUCHUILINHE cpeacts / mudp ¢hopmupoBanns
(3Tanbl GopMHUPOBaHNS) pazaeaa B DOC KOMIIeTCHIM U
OIIK-8: Cniocoben 3Hate: — M cTopuko-HayuHbIe bnok A, D Bonpocst HauanbHblii

(TeKkymuit KOHTPOJIB),
ba3oBblii (3a4€T)

METOIMYECKOTO COMTPOBOKACHHUS
BBE/ICHHSI YHCIIOBBIX CHCTEM; —
Meroaukoii popmupoBaHus y
00yJaromuxcsi TOHUMaHUs
MaTeMaTH4eCcKON a0CTpaKIUM; —
TexHUKaMH AUIAKTUYECKOTO
MOJICITUPOBAHUS YUCIOBBIX
MIOHSITHH.

KommekcHbie 3a1a0us],
3aJaHMs IS
CaMOCTOSITEILHOM
paboThI, BOIPOCH! K
3auéry (D)

HAYYHBIX 3HAHUH palMoOHANBHBIM, JeHCTBUTENBHBIM | 3auéTy (D)
U KOMILJIEKCHBIM YHUCIIaM; —
OCHOBEI METOAUKH BBCACHUS
HOBBIX YHUCJIOBBIX CTPYKTYP.
Ywmers: — [IpencraBnsath bnok B, D Hauanphnsb1it
YHCIIOBBIE CHCTEMBI B Y4€OHOM [MpakTrueckue 3ananus | (TeKyLHH/pyOeKHBIN
Ipoliecce B IOTHYECKOH (B.1), KOHTpOJIb), ba3oBsIit
MOCJIEI0BATEILHOCTH; — CaMOoCTOSATENbHAsS (3auér)
OOBSICHATD yUalMCs pabora
pacimpeHre MHOXKECTBA YHCEIT; —
Pa3pabarsIBaTh M aganTHPOBATh
y4eOHbIe MaTepHAITBI IO
YHCIIOBBIM CHCTEMAM.
Bnaners: — HaBpikamu Baox C, D Hauanpneli, bazoBeii

(3auér)

ITIK-1: Cniocoden
oCBauBaThb U

3HatTh: — CTPYKTYypBI UUCIIOBBIX
MHOXKECTB U MX CBOHCTBA; —

bnok A, D Bonpocst
Jutst orpoca (A.1),

HauanbHbii
(TeKkymuit KOHTPOJIB),

MOJIENIMPOBAHM 3a/1a4 HAa OCHOBE
Pa3HBIX YUCIIOBBIX CUCTEM; —
Meronamu 10Ka3aTenbcTBa
CBOUCTB uncen; — I Ipuémamu
CO3JaHMsl NPAKTUYECKUX
YIpaXHEHUH [0 TeMe.

KommnekcHbIe 3a1a0us],
3aJaHMs IS
CaMOCTOSITEILHOM
paboThl, BOMPOCH! K
3auéry (D)

HCIO0JIB30BATh ITpeobpa3oBanus 1 onepanyy B TECTOBBIC 3aaHUS bazoBbrif (3auéT)
TeopeTHYeCKHe Pa3HBIX YHCIOBBIX CHCTEMAX; — (A.0), KOJUTOKBUYMBI
3HAHUSA U Teoperndeckrne OCHOBaHUS (A.2), BOTIPOCHI K
npakTH4YecKue pacIIupeHus YUCIOBBIX 3auéry (D)
YMeHHs, U HAaBbIKH B MHOXECTB.
NpeaMeTHOMH 001acTH
TIPU peleHnn
npo¢eccuoHaAIbHbIX
3aga4
YMerb: — BoInmoaHsATh bnok B, D HauanbHbrit
peoOpa3oBaHMs YHCEN B [MpakTrueckue 3amanus | (TEKyH/pyOeKHBIN
Pa3NUYHbIX CUCTEMAX; — (B.1), KOHTpOJIb), ba3oBsIit
[TpuMeHATH YHUCIIOBBIE CHCTEMBbI CaMOCTOSATENbHAS (3auér)
JUISL PEIICHNs] MaTeMaTHYECKNX pabora
3a1a4; — AHAIU3UPOBATh
CBOHCTBA YMCIIOBBIX MHOXKECTB.
Bnaners: — HaBpikamu Baox C, D Hauanpneli, ba3zoBsri

(3auér)




2. TEXHOJIOI'MYECKASA KAPTA IUCHUITJIMHBI

TexHogormueckast KapTa IMCHUIIIMHBI «UncaoBble CHCTEMbD)

Kypc / cemectp: 1/2

KomuuectBo kpenutos (3ET): 3

Dopma KOHTPOJISL: 3a4éT C OLCHKON

Ha3Banue ®DopMa KOHTPOJIS U Copep:xanue / 3auétHplii | 3ayéTHbIA I'pajux
mony.s (mo PITN) BH/IbI OLICHOYHBIX Onncanne MHMHHUMYM | MaKCUMYM | KOHTPOJS
cpeacTB (6aJ1510B) (06an1710B) (nenens)
Monayas 1. Texyuuif KOHTPOJb: — | AKCHOMaTHKa 10 15 6
Cucrema (hpoHTANBHBIH OITpOC; Ileano, HaTypasbHBIE
HATYpPaJbHBIX — IIpOBEpKa peIeHus YHCIIa, Uelble YKcia,
yucen. LHeavie 3aj1a4 1o TeMe; — KOJIBIIO LIEJIBIX YHCEIl
qucaa. AKTHBHOCTH (MO3rOBOM
IITYpPM, TUCKYCCHN).
3a kaxxgoe
MPOITyIIIEHHOE
3auarue: —0,5 Oama.
3a aktuBHOCTE: 10,5
Gama.
PyGexusb1if koHTpons: | KoHTpOnbHEIE 3 5 8
— tectupoBanue (10 Bompockr 1-13 (1o
3aKPBITHIX BOIIPOCOB). PIT/T)
Moayas 2. Tekywmuii kouTposb: — | [losne panroHanbHbIX 10 15 12
PaunonanbHbie (hpoHTANBHBIIH OITpOC; qHCell, MoJe
qucaa. — IIpOBEpKa peIeHus KOMIUIEKCHBIX YHCET,
KommiiekcHblie 3agad4; — paboTa B TPUTOHOMETpPUYECKAs
qucaa. MaJIbIX TpYIIax; — ¢dopma
MO3rOBOM IITypM. 3a
Ka)XJ10€ TPOIYIIEHHOE
3anstue: —0,5 Oamna.
3a aktuBHOCTE: +0,5
Gama.
Py6exwnsrit kouTpons: | KoHTponbsHbIE 3 5 13
— TectupoBanue (10 Bompock 14-24 (mo
3aKpBITHIX Bompocos). | PITM)
Moayas 3. Texymmii KOHTPONIb: — | YTOpPsIIOYeHHbIE 10 15 16
HeiictBuTesibHBIE | (DPOHTAIBHBIN OITPOC; T10J1s1, aKCHOMAaTHKa
qucJja. — IPOBEPKA PELICHUS JIEUCTBUTENBHBIX
YnopsinoyeHnHsle | 3a1ay; — qHcen
noJIsl. aHaJIMTHYECKOE
3aJaHue. 3a KaxKIoe
MPOITYIIEHHOE
sanstue: —0,5 Oana.
3a akTMBHOCTh: +0,5
Gama.
Py6exwnsrit kouTpons: | KoHTponbsHBIE 4 15 17-18
— TECTHPOBAHUE; — BOIIPOCHI ITO BCEM
3ammra MOZYJISIM
AQHATUTHYECKOTO
3aJ]aHusl.
HNTOI'O 3a cemecTp (TeKymmii + pyOeskHbIii KOHTPOJIb) 40 70
IIpoMeskyTOUHBIH KOHTPOJb (3a4ET ¢ YcTHBIH onpoc 1o 20 30 19-20
OLIEHKOI) ouseram, Henemns

BKJIIOYAIOIUM
TCOPCTUUYCCKUE
BOIPOCHI U 3a1a4n




[ CEMECTPOBBLII PEATHUHT O ANCHUILIMHE [ 60 [ 100

lxana nepeBoaa 6a/1/10B B OLEHKY:

85-100 6ays10B «OTnuyHO»

70-84 6an1a «Xopo1oy

60—69 6an10B «Y IOBJIETBOPUTEIHHO

Menee 60 6a,1;10B «HeynosnerBoputesnbHoy / «He 3auteHo»




3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUSA 1 UHBIE MATEPHAJIbBI
JJIA OHEHKU IIVIAHUPYEMBIX PE3YJIBTATOB OBYUYEHUSA

BJIOK A — OueHo4HbIe cpeACTBA 1Jisl ANATHOCTUPOBAHUS YPOBHSA «3HATH)

A.0 ®oHI TeCTOBBIX 3aJaHMI MO AUCHHUILINHE
IIpumepHbIe TeCTOBBbIE 32IaHUS AJIsl TeKYIIell aTTecTAlNH

1. Kakoe u3 npuBeAEHHBIX YTBEPKACHUN HE BXOJUT B cucteMy akcuoM Ileano? 1)
(vneN)n+0=n2)(vnomeN)n"=m"=n=m3)(vn,meN)n-(m+1)=n-m
+n

2. YKaxxuTe BEpHOE YTBEpKJeHue 0 mpuHuuIe noaHo nuaykuu: 1) [(0 e A) A (vne
N)neA=n"eA]=> A=N2)[(vne N)(Oe A)A(vneN)n"e A]= A=N3)[(vne
N)OeA)a(vneN)n+1leAnneA]l= A=N

3. Kakas akcuoma [leano nexut B OCHOBE MPUHIIUIIA MaTeMaTHUeCKON HHAYyKUuu? 1)
(vnnmeN)n+(m+1)=(m+m)+12)[(vneN)(Oe A)a(vneN)ne A= n"eA]
= A=N3)(vnmeN)n-(m+1)=n-m+n

4. YKaxxuTe BEpHOE OIpe/ieJIeHHE MOJHOCTHIO YIIOPSIOUEHHOTO MHOXeECTBa: 1)
MHO0K€eCTBO Ha3bIBAETCS BIIOJIHE YIIOPSIOYEHHBIM, €CJIM OHO JIMHEIHO
YHOPSAA0YEHHOE U JIF000€ €ro HeMyCTOe MOMHOKECTBO UMEET HAUMEHBIIIUN AIIEMEHT
2) MHO€eCTBO Ha3bIBAETCS BIIOJIHE YIIOPSA0YEHHBIM, €CJIM OHO JIMHEIHO
YHOPSAA0YEHHOE U JIF000€ €ro MOJAMHOKECTBO UMEET HAUMEHBIINI 3JIeMeHT 3)
MHO03K€eCTBO Ha3bIBAETCS BIIOJIHE YIIOPSAOYEHHBIM, €CJIU OHO YIOPSJOUYEHHOE U
m000€ ero HemycToe MOJAMHOKECTBO UMEET HAUOOBIIHM 3JIeMEHT

5. YkaxxuTe BepHbIE YTBEPXKAECHUS O CTPYKType HaTypaibHbIX uncesn: 1) Ha
MHO>KECTBE HAaTYpaJIbHbIX YHCEJl ONpe/iesieHa CTPYKTypa MyJIbTUILNIUKAaTUBHOTO
MoHom1a 2) Ha MHOXecTBe HaTypajbHBIX YHCEI ONpe/ieiieHa CTPYKTypa
MYJIbTUIUTMKATUBHON rpynnsl 3) Ha MHOMeCTBE HaTypalIbHBIX YHCEN Ollpe/ieieHa
CTPYKTYpa aJTUTUBHOM IPyTIIbI

6. Yxaxute HeBepHoe yTBepxkAeHHE (N, m, ke N): )n<m=n+k<m+k2)n<m
=>n-k<m-k3)n<maAak#0=n-k<m-k

7. [l TEOpEMBI O ISNICHUH C OCTAaTKOM B KOJIBIIE IIEIIBIX YHcel BepHO: 1) Va,be Z, b
#0:3!q,reZ:a=bq+r,0<r<|p|2)va,beZ,b#0:3!q,reZ:a=bq+r,0<r<
b|3)va,be Z,b#0:3!q,reZ:a=bq+r1,0<r<b

8. Kakoe u3 npuBe¢HHBIX yTBEpkKACHUH XapakrepusyeT nosie? 1) MHoxkecTBo ¢
IBYMsI OMHApHBIMU OllEepalMsIMHU, I71e 00€ orepanuy acCOLMaTUBHBI U
aucTpuOyTUBHBI 2) KOMMYTaTHBHOE KOJIBLIO C €IMHULIEH, B KOTOPOM KaXIbIi
HEHYJIEBOH 371eMeHT 00paTuM 3) AIMTUBHAS TPYMIa C YMHOXKEHUEM, HE
00513aTeNIbHO KOMMYTaTHUBHBIM

9. Kakoe u3 ClIeayOIMX BBICKA3bIBAHUN 0 KOMIUIEKCHBIX YnciIax BepHo? 1) |z1 - zo| =
|Zl| + |Zz| 2) |Z1 : Zz| = |Zl| : |Zz| 3) |Zl + Zz| = |Zl| : |Zz|

10. Axcuoma MmoJIHOTHI (HEPEPHIBHOCTH) TOJIS ACUCTBUTEIBHBIX YUCEN YTBEPKIACT:
1) JIroGas orpaHrueHHAss CHU3Y HEMYCTast MOJAMHOXECTBO R MIMeeT TOUHYI0 HHKHIOO
rpanb 2) JIro6ast orpaHUYEHHAs CBEPXY HEIyCTas MOAMHOXECTBO R nMeeT TouHy10
BEpXHIOIO rpaHb 3) Bce panrioHanbHble Yncia sSBISIOTCS ACHCTBUTEIbHBIMU

[IpaBuneubie otBeTH: 1-2; 2—1; 3-2; 4-1; 5-1; 6-2; 7-2; 8-2; 9-2; 10-2.
A.1 Bornipocsl Aj1s1 YCTHOTO (IMCbMEHHOT0) OIpoca
1. Axcuomatuka [leano. @opmynpoBKa aKCHOM.
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9.

10.
11.
12.
13.
14.

15

16.
17.

18

19.
20.

21

22.

23.
24.

A.

. Cuctema HaTtypaiabHbIX yncen. [locTpoeHue.

. Merox maremaTu4eckor HHAYKIHH. DOpMyTUPOBKA U TPUMEHEHHE.
. CBOICTBA CIIO)KEHHUS HATYPAIbHBIX YHCEIL.

. Beruntanue HaTypalbHBIX YHCe.

. CBOICTBa YMHOKECHHSI HATYPATbHBIX YHCEIL.

. [Topsanok Ha N. OcHOBHBIE CBOMCTBA.

. [TonHas ynmopsii04eHHOCTh, MHOYKECTBA HATYPaTbHBIX YUCE.

AJTUTUBHAS TPYIINA EJTbIX YUCE.

EcTecTBeHHOE YMHOKEHHE IIEIIBIX YUCEI.

Konb1io nensix uncesn. CBoHcTBa.

TeopeMa 0 IeIEHUN ¢ OCTATKOM B KOJIBIIE TIENIBIX YHUCEIT.
J1eIuMOCTh B KOJIBIIE IENIBIX YHCEI.

[Tone. Onpenenenue u CBOMCTBA.

. [Tone yacTHBIX 00MacTh enocTHOCTH. CyIECTBOBAHKUE M €IMHCTBEHHOCTD.
[Tone pannoHanbHBIX yucen. CpaBHEHUE PAIIMOHATBHBIX YHCET.
[Tonsitue ynopsimoueHnoro mnosisi. CBoicTBa.

. Moayns. OnipenienieHre u CBOMCTBA.

[Tone nelcTBUTENBHBIX YHCENl. AKCHOMAaTHYECKOE OIpeIeiIiCHNE.
[Tone kommuIekcHbIX yncen. [ 'eomeTpuueckoe npeacTaBIcHuUE.

. Tpuronomerpudeckast (hopma 3arucu KOMIUIEKCHBIX YHCEIT.

Omnepanuu HaJl KOMIUICKCHBIMHU YUCIIAMH B TPUTOHOMETpUUYECKON opMme.
I'eomeTpryeckmii CMbICI.

Vnopsnouennsie nossi. OnpeneneHue U CBOMCTBA.

TeopeMa O CAMHCTBCHHOCTH I10JIA HCI;'ICTBI/ITGJIBHBIX YHUCCII.

2 Bonpochbl K KOJUIOKBHYMaM

KoanoxkBuym Ne 1 (mo matepuanam Moayas 1)

1. Axcuomatuka [leano. Cucrtema HaTypaJIbHBIX YUCET.
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9.

10
11
12
13

. Meto MaTeMaTUYeCKON MHIYKIIUH.

. [TocTpoeHne cucTeMbl HATypaJbHBIX YUCE.

. CBOICTBA CIIOKEHUS HATYPAIbHBIX YHCEIL.

. Beruntanue HaTypalbHBIX YHCe.

. CBOiCTBa YMHOKECHHSI HATYPAITbHBIX YHCEIL.

. [Topsanok Ha N. OcHOBHBIE CBOMCTBA NOpsiAka Ha N.

. [TonHas ynmopsij04eHHOCTh, MHOYKECTBA HATYyPaTbHBIX YUCE.

AJTUTUBHAS TPYIINA EJTbIX YUCEN.

. EcTecTBeHHOE YMHOKEHHE IIEIIbIX YHCE.

. Koap1o nensix uucesn.

. Teopema o AeIEHHH ¢ OCTATKOM B KOJIBIIC 1IEIBIX YHCEIL.
. JleTuMOCTh B KOJIbIIE LENIBIX YUCEI.

Konnoksuym Ne 2 (mo marepuanam MopyJieii 2 u 3)

1.

ITone. CBoiicTBa noJs.



. [Tone wactHbIX 001acTu nenoctHocTU. CyliecTBOBAaHUE.

. [Tone yacTHBIX 0071aCTH LETOCTHOCTU. ETMHCTBEHHOCTB.

. [Tone paunonanbHbIX yrcen. CpaBHEHHE PAllMOHATBHBIX YHCEIL.
. [lonsitue ynopsimouenHoro mnosisi. CBoicTBa.

2

3

4

5

6. Moayns. CBoiicTBa MOIYJIA.
7. Ilone neliCTBUTEIBHBIX YHCE.

8. AKCMOMaTHYECKOE OIpEIeIICHHUE OIS ICUCTBUTEIHHBIX YHCEIL.
9. Ilone KOMIJIIEKCHBIX YHCEI.

1

0. FCOMeTpI/I‘IeCKOC npeaAcCTaBJICHUC KOMIIJICKCHBIX YHUCCII. TpI/IFOHOMCTpI/ILIeCKaﬂ (bopMa
3aIlliuCH.

11. Oneparuu HaJl KOMIUIEKCHBIMU YHCIIAMU B TPUTOHOMETPUIECKOM (hopme.
['eomeTpuueckuii CMbICI.



BJIOK B — OueHounble cpeacTBa /51 IMATHOCTUPOBAHUSA YPOBHA «YMeTh)

B.1 TunoBble npakTHYeCKUe 32 aHUS
Mopayas 1. HatypajbHble H Hesible Ync/ia

Ynpaxuenue 1. JlokakuTe MHIYKIUMEN 110 N, YTO MHOKECTBO M3 N AJIEMEHTOB UMEET 2"
MOJIMHOKECTB.

Ynpaxkuaenue 2. JJokaxure cienyromue Gopmysasl METOJOM MaTeMaTHUYECKON
uaaykmun: a) l+3+5+ ...+ 2n+1)=(n+1)%; 6)(1+2+..+np=13+23+..+
n’; B)12+32+...+(2n—1)>=n(2n—1)2n+ 1)/3.

Ynpa:xkuenue 3. Jfokaxure, 4To A7 J1I000T0 HATYPAIBLHOTO N > 1 BBIOTHSAETCS
dopmyna 6unoma: (a+b)r =X C(nk) - av* - bk,

Ynpaxuenue 4. [Tokaxxure, 4to 11 M0OBIX HATYpaJIbHBIX @, b, c:a+b+c<a?+ b2+
c.
Yupaxkunenue 5. [Iycte nZ = {nk | k e Z}, rne n — narypansnoe. [lokaxure, 4ro nZ

ABJISICTCS MOJArPYIION rpymnisl (Z, +), U 4To Jr0bas noarpymnmna Z copnagaer ¢ nZ s
HEKOTOpOro n.

Ynpa:xkuenue 6. Jfoxaxure, 4to a7 100bIX Henbix au b: ecmna | bu b # 0, To |a| < |b);
ecima|bula<|bl, Tob=0.

Ynpaxuenue 7. Jlokaxute 000011eHNE TEOPEMBI O IETICHUN C OCTATKOM: JIJIS JTIOOBIX
nenbix a 1 b mpu b # 0 cymiecTByeT eAMHCTBEHHAS Mapa IeJIbIX YUCeT g, I TaKas, 4To a =
bg+ru0<r<|b|

Moayas 2. PaunoHajibHbIe 1 KOMILIEKCHBIE YHCJIA

Ynpaxnenue 8. [lokaxure, 4TO KaK10€ TOIKOIBIIO OIS SBISIETCS 0071aCThIO
LEJIOCTHOCTH.

VYnpaxuenne 9. [Tycts F = (F, +, —, -, 1, <) — ynopsimouenHoe none u a, b, ¢, d ¢ F.
Jlokaxute: a)ecnma+c<b+c,Toa<b; O)ectm—a<-b,Toa>b; B)ecmu0<cwu
a<b, To ac <bc.

Ynpaxuenue 10. [Tycts 1aHbl NOJ0KUTETBHOE NEUCTBUTEIBHOE YHUCIIO T M KOMIUIEKCHOE
9HCIO Zo. HaliiuTe MHOXKECTBO TOUYEK TUIOCKOCTH, U300paKaIOIINX KOMIUIEKCHBIC YHCTIa
Z, YIOBIETBOpAWOIIUE: |z| =1;|z — Zo| =13 |Z| <15 |z — 2| <1; [z—1|<1;]z—1—1|<2;
|z—1|+|z+ 1| =2.

Ynpaxkuaenue 11. Pemnre cuctembl ypaBHEHUH (C KOMIUIEKCHBIMU IEPEMEHHBIMU Z, W):
a)z+(1+))yw=3-1(1-1)z—(6—-1)w=4; 6)2+i)z—GB+)Y)yw=1;3—-1)z+ 2+
Dw = —1.



BJIOK C — OuneHo4HblIe cpeacTBa sl AUATHOCTUPOBaHMS YPOBHS «Biaaxerny

C.1 Tembl 1J151 CAMOCTOAITEILHON PA00OTHI U AUCKYCCHI

1. CpaBHHTGHBHLIﬁ aHaJIN3 aKCUOMATUYCCKUX MOAXO0J0B K MMOCTPOCHUIO YUCITOBBIX
cucrteM: cucteMa IleaHo vs. TeOpeTI/IKO—MHOH(CCTBeHHHﬁ moaxon.

N

. MCTO,I[I/IKa BBCIACHM:A ITOHATUSA «HATYPAJIIbHOC YKUCJIO» B IIKOJIbBHOM KYPCC MATCMATHUKU:
CpaBHCHHEC PA3JIMYHBIX IMOAXOHO0B.

3. Poab akcMOMEI ITOJTHOTHI B MOCTPOCHUU I1OJIA Z[efICTBHTeJIBHBIX YUCCII: I/ICTOpI/I‘ICCKI/Iﬁ
n MCTOI[I/I'-IGCKI/Iﬁ ACIICKTHI.

B

. HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCJI B TCOMCTPUU U (bl/ISI/IKeZ nenaromquKHﬁ
IIOTCHIUAJI.

W

. PazpaboTka AuIakTHYECKUX MaTepHAIIOB 10 TeMe «UHCIIOBBIE CHCTEMBD) JUIS CPEIHEN
IKOJIBI.

6. HeapxumenoBHI yIIOpsI0UEHHBIE MOJIS: CYIIECTBOBAHUE U IPUMEPHI.

7. p-agudecKue Yyuciia KaK paclIMpeHue MOHSATUS YUCTIOBONH CUCTEMBI.

C.2 3apanus 1Ji1 NPAKTHKO-OPHEHTHPOBAHHOM J1eSITeJILHOCTH (CAMOCTOATEIbHAS
padora)

1. CocTaBbTe ONOPHBIN KOHCIIEKT-cxeMy «epapxust yuciaoBbix cucteM: N < Z < Q < R
< C» ¢ yka3aHHeM KIIIOUEBBIX CTPYKTYp (Ipymia, Koiblo, 0JI€) U OCHOBHBIX
CBOMCTB Ka)kJIOTO MHOXECTBA.

2. Pazpaboraiite Habop u3 10 3amay ¢ permeHussMu 1Mo Teme «[IpuHIHUIm MaTeMaTHIecKoM
MHAYKIMW» a5 yyamuxcs 10—-11 kimaccos.

3. [MoaroroBeTe PparmeHT ypoka (10—15 MHH.) ¢ HCITOJIE30BAHUEM WHTEPAKTHBHBIX
MeTOJI0B 1o TeMe «['eoMeTpuyeckoe npeacTaBlIeHue KOMIUIEKCHBIX YHCEI.

4. CocTaBbTe CpaBHUTEILHYIO TaOMIly cBoMcTB noseit Q, R u C mo mapamerpam:
YHOPSAI0YEHHOCTD, TIOJTHOTA (HETIPEPBIBHOCTD), allreOpandeckasi 3aMKHY TOCTb.



BJIOK D — OuneHo4HblIe cpeacTBA IJIsl IPOMEKYTOYHOM aTTecTanum (3a4éT ¢
OLIEHKOi1)

D.1 Bonpocnsl k 3a4éTy

Bonpocs! pis npoBepku ypoBus «3HATb» (TeopeTnueckmue):
. Akcuomatuka [leano. CucteMa HaTypaabHbBIX YHUCEN.

. MeTto MaTeMaTUYeCKON MHIYKIIUH.

. [TocTpoeHue cucTeMbl HATypaabHBIX YUCEN.

. CBOWCTBA CJI0KEHUS HATYPAJIbHBIX YUCEN.

. Beruntanue HaTypanbHBIX YUCeT.

. CBOiiCTBa YMHOKE€HHUSI HATYPAIbHBIX YHCEIL.

. Iopsinox Ha N. OcHOBHBIE CBOWCTBa MOpsiAka Ha N.

0 93 N L WD

. [Tonnas YHopsasA0UCHHOCTbL MHOXKECTBA HATYPAJIbHBIX YHUCCII.

\O

. AHI[I/ITI/IBHEUI Tpynra OebIX YrUCCII.

[S—
=]

. EctecTBenHOe YMHOKCHUC LECJIbIX YHUCCIIL.

—
—

. KOJ’ILI.[O LOCIIBIX YUCECII.

[S—
N

. TeopeMa O ACJICHHNHU C OCTAaTKOM B KOJIBLIC LCJIbIX YHCCII.

—
[98)

. HGHI/IMOCTB B KOJIBIIC OCJIBIX YUCCII.

—
B

. Ilone. CBoiicTBa moJs.

—
W

. [Tone wyactHbIX 06sacTu enocTHOCTU. CyIEeCTBOBAaHHE.

—
[®)

. ITone yacTHRIX 00JaCTH IIEJIOCTHOCTH. EMMHCTBEHHOCTb.

—
~

. [lone paunonanbHbIX yrcen. CpaBHEHHE pallMOHATIbHBIX YUCEIL.

—
2]

. Ilonsitue ynopspouensoro nossi. CBoicTBa.

—
\O

. Monynb. CBoiicTBa MOTYJIs.

[}
=]

. ITone neicTBUTEILHBIX YHCEI.

\S]
—

. AxcuoMaTuueckoe OMPECACIICHUC TTOJIA I[eﬁCTBPITeJIBHbIX YHUCCII.

N
N

. ITose KOMILJIEKCHBIX YMCEe]l.

[\
W

. FCOMeTpI/I‘leCKOG MMpEACTABJICHUEC KOMIIJICKCHBIX YHUCCII. TpI/IFOHOMeTpI/IquKaH (bopMa
3aIllMCH.

24. Onepanuy HaJl KOMIUICKCHBIMU YHCIIAMU B TPUTOHOMETPUIECKOM (hopme.
['eomeTpuueckuit CMbICIL.

3agauu A npoBepku ypoBHs «YMETDb»:

1. lokakute METOIOM MaTeMaTH4ecKol HHAyKIuu: 12 + 22 + ... + n? = n(n+1)(2n+1)/6.

2. Ilyctb a, b e Z, b # 0. BeimosiHuTE IenieHne a Ha b ¢ 0cTaTKOM, MPOBEPHTE PE3yJIbTAaT.

3. BanuImmTe KOMILIEKCHOE urcio z = —1 + iV3 B Tpuronomerprueckoii popme. Haiiure
Z°.

4. Jlokaxure, 4TO NOJI€ pallMOHATIBHBIX YKced Q ABIseTCS HAMMEHBIINM
YHOPSAA0OYEHHBIM IOJIEM.

5. Haiigute Mozynb ¥ apryMeHT MIPOU3BEACHUS BYX 3aJaHHBIX KOMIUIEKCHBIX YHCEl,
UCHOJb3Ys TPUTOHOMETPUYECKYIO (hopMy.

3agauu a5 npoepku ypoHsi «BJIAJIETb»:

1. Pa3paboraiiTe mocie10BaTeIbHOCTh YICOHBIX 3aJaHUI JIJIs BBEACHHS IIOHSATHS
«KOMILJIEKCHOE yucio» B 11 kiacce ¢ onmopoii Ha JTOTHKY pacIIUPEHHs YUCIOBBIX
CHUCTEM.



2. CocTaBbTe CpaBHUTEIBHYIO TAOJIHITy akchoMaTndeckux cucteM s N, Z, Q, R u C.
VYkaxure, kakue aareOpandeckue CTPYKTYPhI peaiu3yIoTCs Ha Ka)XXJOM MHOKECTBE.

3. IIpennoxute METOAMYECKUHN clieHapuil OOBSCHEHUS MPUHIUIIA MATEMAaTHYECKOU
MHAYKIUH JUI ydalluxcs, BOepBble ¢ HUM 3HaKomsmuxcsa. O0ocHyiiTe BEIOOp
IIPUMEPOB.

D.2 IIpuMepHBbIH 3K3aMeHANMOHHBIN OUJIEeT MPOMEKYTOYHOM aTTeCTAlUU

KBbIPTBI3CKO-POCCUNCKUI CIIABIHCKUI YHUBEPCUTET Kadenpa
negaroruyeckoro oopaszopanus Jucuurumnaa: Yucnossie cuctemsl Hampasienue: 44.03.01
INenarornyeckoe obpazosanue (Marematnka) DK3AMEHAIIMOHHBIN BUJIET Ne 1 1.
(BHATD) Axcuomaruka Ileano. Ilpuniun marematndeckoil HHAYKIMH. POPMYIUPOBKHU U
JI0Ka3aTeIbCTBO OCHOBHBIX CBOMCTB CI0XeHHUs HaTypaibHbIX uncen. 2. (YMETD) Jlokaxute
METOJIOM MaTteMaTudeckoi uaaykuuu: 1 +3+5+ ...+ (2n—1)=n 3. (BJIALETD)
Pa3pabotaiiTe pparMeHT METOIUUECKOr0 00BsCHEHUS TeMbI « HUCIIOBBIE CUCTEMBI: OT
HATypaJIbHBIX 10 KOMIUIEKCHBIX» 1ist yuammxcs 10—11 kimaccoB. OO0OCHYHTE JIOTHKY

paciiipeHUs YUCIIOBbIX MHOKCECTB. HpenonaBaTenL KOMapI_IOBa
E.A.




4. METOAUYECKHUE MATEPHUAJIBI, OTPEAEJAIOIIUE ITPOLELY PbI

OIIEHUBAHMSA KOMITETEHITAM

4.1 Kputepuu OeHKH NMPOMEKYTOUYHOM aTTecTaluu (3a4€T ¢ OlleHKOM)

3auét mpoBoaUTCS B (hOpME YCTHOIO MU MUCBMEHHOTO OIpoca Mo OHIeTy,
BKJIIOUAIOLEMy TpH yacTH: Teopetudeckuit Bonpoc (3HATD), mpakTuueckyro 3anaqy
(YMETD) u 3ananue meroguueckoro xapakrepa (BJIAAETD). ITpu nanuuun
HAKOIUIEHHOTO CEMECTPOBOI0 peiTuHra He MeHee 70 0auioB OLIEHKa «3aYTEHO»
(XOpOIIO/OTINYHO) MOXKET OBITh BHICTABJIEHA AaBTOMATUYECKH.

Ouenka / bajaiabl

CemecTpoBblii peiiTHHT

Kpurtepun

Otanuno (85-100)

85—100 6amioB o uroram
TeKyIero, pyoexHoro u
MIPOMEKYTOYHOTO
KOHTpOJIEH

CTyaeHT AEeMOHCTPUPYET BCECTOPOHHEE,
CUCTeMaTU4YEeCKOe 3HaHHe y4eOHOTro
Marepuaia; caMOCTOATEIbHO U
MPABUJIBHO pEelIaeT MPaKTHUYEeCKHe
3alaHuA; TPAMOTHO U JIOTUYHO U3J1aract
MaTepuai; 3HaKOM C TOTIOTHUTEIbHOM
JUTEPATypOii; CHOCOOEH BBISBIIATD
METOJIMYECKUE ACTIEKThl YHCIIOBBIX
CUCTEM.

Xopomo (70-84)

70—84 Ganna 1o uToram
TeKy1ero, pyoexxHoro u
MIPOMEKYTOUYHOTO
KOHTPOJIEH

CryzneHTt oOHapy»XUBaeT Xopollee
3HaHUE OCHOBHOI'O NMPOTPAMMHOI0
MaTepuaia; 10MycKaeT
HECYIIECTBEHHBIC OMIUOKHU, KOTOPHIE
UCIPABIISET MOCTE TOMOTHUTENbHBIX
BOIIPOCOB; CIIPABJISIETCSI C
MPAKTUUECKUMHU 33JIaHUSIMU.

Y10BJ1€TBOPUTEIBHO
(60—69)

60—69 6ai10B IO UTOTaM
TEKyIIero, pyoeXxHOTO U
MIPOMEXKYTOYHOTO
KOHTpOJIEH

CTyneHT 3HaeT OCHOBHOM
NpOrpaMMHBIN MaTepual B 00bEMe,
HEO0OXOUMOM ISl IPOJIOJIKEHUS
00yd4eHus; JOMyCKaeT HETOYHOCTH, HEe
KPUTUYHBIE JUTS TPO(HECCHOHATEHON
JeSITEIIbHOCTH; CTIIPABIISETCS C
TUIIOBBIMH NTPAKTUYECKUMH 33aHUSMHU.

He 3auTeno (MeHee
60)

Menee 60 Oam1oB

CrylleHT He 3HaeT 3HaYMTeNIbHOM yacTu
MaTepHasa; He MOXET BBITIOJHUTh
NpaKTHYECKHE 3a/IaHHS; JOITyCKaeT
rpyObie omuoOKu B HOpMyITUPOBKAX
OCHOBHBIX ITOHSTHH.

4.2 HIka1a oleHUBAHUSA TECTOBBIX 3aaAHUI

KoumnuectBo % BBINOJHEHUS OuneHka/xapakTepuCTHKA
NMPaBWIbHBIX
orBeToB (M3 10)
9-10 90-100% OTAMYHO — MOJHOE BIIaJICHUE
MaTepuaIoM
7-8 70-89% XopoI10 — yBEepEeHHbBIC 3HAHUSI
6 60-69% Y 10BIETBOPUTEITEHO — 0a30BBIC
3HAHUS
5 1 MeHee Menee 60% HeynosnersopurenbHo —

MaTcpHra HC YCBOCH




4.3 llIkana ouneHuBanus npakrudeckux 3aaanui (baok B, C)

85-100% JleMOHCTpUpYET MOJHOE MOHUMAHKE 3aa41; PELIEHUE IIPAaBUIIbHOE U
JIOTUYECKH BBICTPOEHHOE; BCE I1aru 000CHOBAHbI; IPUCYTCTBYIOT BBIBOJIBI;
oopmiIeHHEe KOPPEKTHO.

70-84% JleMOHCTpHpyeT 3HAYUTEIbHOE IOHUMAaHUE; IOMYIIEHbI HECYIIECTBEHHBIE
OIIMOKY B BBIUMCICHUSX WIH (HOPMYITHPOBKAX, HE BIHSIONINE HA
KJIFOUEBBIC BHIBOJIBI.

60—69% [ToHnMaHMe YacTUYHOE; METO]| pPEIICHUS BHIOpAH BEPHO, HO JIOMYIIECHBI
OIMOKH, BIHSAIONINE HA PE3YJIbTAT; OT/IEIbHbIC IIard He 000CHOBAHEI.

Menee 60% | 3agaua He pelIeHa WK pelIeHa HEBEPHO; METO/1 HE BHIOpaH UM BBHIOpaH
HEKOPPEKTHO; HET 00OCHOBAHMH.

4.4 OueHo4HbIE CpeaCTBa 1JIA HHBAJIUA0B U Juu ¢ OB3
[Ipu npoBeneHnH OLEHOYHBIX MPOLEAYP ISl 00yUaIOIIMXCS ¢ OTPAaHUYEHHBIMU
BO3MO>KHOCTSIMU 37I0POBbSI PEAYCMOTPEHO:

— MpeJoCTaBICHUE TOTOIHUTEILHOTO BpEMEHH /JIsl OJITOTOBKU OTBETA Ha 3a4ETe;

— HUCIIOJIb30BAHNUE TEXHUYCCKUX CPECICTB, HCO6XO)II/IMI)IX B CBA3H C
HHAUBUYaJIbHBIMU 0CO6€HHOCTHMI/I;

— npeiocTaBiIeHne MHPOPMaLMK B aJallTUPOBAaHHBIX (hopMaTax:

—  — 7151 JIAIL ¢ HApYLICHUSIMU 3PCHUS: B IEYaTHOU (opMe YBEIMUCHHBIM HIpH(TOM,
B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

— — 7S JIUI] ¢ HapyIIEHUsIMU CllyXa: B IeyaTHOM opme, B popme 371eKTPOHHOTO
JIOKYMEHTA;

— — JUIsl JIUI] C HapYLIEHUSIMH OIOPHO-/IBUTaTEJILHOTO almapaTa: B Ie4aTHOU
¢dopme, B hopMe 3ITEKTPOHHOTO JJOKYMEHTA;

— IPOBCACHUC ITPOLECAYPHI OLICHUBAHUSA B HECKOJIBKO 3TAIIOB IIPpU HCO6XOI[I/IMOCTI/I.



5. METOAWYECKHUE YKA3AHUSA 1A OBYYAIOHIUXCS IO OCBOEHHUIO
JUCIHUIIVIMHBI U BBINTOJTHEHUIO KOHTPOJIBHBIX 3AJIAHUHN

5.1 PekoMeHaanuM mo caMoCToOsITeIbHOI padoTe

JucuumuinHa « HUCoBble CUCTEMBD) MTPEANOIaraeT 3HaYUTEIbHbIN 00BEM
camocCTosTeNbHOM padoTel — 59,9 u. CamocrosTenbHas paboTa pacnaaercs Ha J1Ba
HampaBJICHUs: U3yUYEHHE TEOPETUUECKOI0 MaTepraia U OCBOCHUE METOIUKU PELIeHHUs
MPAaKTUYECKUX 3a/1a4.

[Ipu moAroToBKe K MPAKTUYECKUM 3aHATUSM PEKOMEHYeTCs:

1. IIpopabGoTaTh TEOpETUYECKUIA MaTEpHa IO HOBOK TEME 3aHSITHS — O3HAKOMUTHCS C
ONPEIEICHUSIMHU, TEOPEMAMU U IIPUMEPAMHU U3 KOHCIIEKTA JIEKIIUI U PEKOMEH1yeMOM
JUTEPATYPHI.

2. IIpocMOTpeTh 0OBSICHEHHUS PEIICHHU MPUMEPOB U 3a]1a4, IaHHBIX MperogaBaTeIeM Ha
IIPEIBIAYIIEM 3aHITHH.

3. CaMOCTOATENBHO BHIIOIHUTD 3a1aHUS U3 COOTBETCTBYIOLIEr0 pasnena bioka B. Ilpu
3aTpyJIHEHUSX 0OpATUTHCS K MPEINo1aBaTes0 Ha KOHCYIbTAlUH.

4. ITpu NOATOTOBKE K TECTUPOBAHUIO TOBTOPUTH MaTepHasl MPAaKTHUYECKUX 3aHATUM,
MPOBEPUTH 3HAHKE (POPMYII, OTIPENIETICHUI U TEOPEM.

5. IIpu noAroToBKe K KOJUIOKBUYMY U3Y4YUTh YKa3aHHBIE TEMBI I10 KOHCIIEKTY JIEKIIM,
y4eOHUKaM U TIOCOOUSIM, COCTaBUTh KPATKUM TJIaH OTBETA Ha KaXKIbIH BOMIPOC.

5.2 OcHOBHBIE TPeOOBaHHSA K MPOMEKYTOYHOMY KOHTPOJIIO (3a4€T)

ITpoMexyTOUHBII KOHTPOJIb IPOBOAUTCS B (POpME YCTHOT'O ONIpOca IO
9K3aMeHallMOHHOMY OuneTy. Kaxaplit Ouner cogepkur:

1. Teopetrueckuii Bonpoc (mposepka ypoBHsi 3SHATH) — makcumansho 10 6ammos u3 30;
2. mpakTH4ecKyro 3anauy (mpoepka ypoBHs Y METbD) — makcumansro 10 6ammos u3 30;

3. 3a/1aHME METOJMYECKOTO / aHATUTHIECKOTO XapakTepa (rmpoepka yposHs BJIAJIETD)
— MakcumainbsHo 10 6ammos u3 30.

CryneHTsl, HaOpaBIIKe 1O pe3yJIbTaTaM TeKYIIETro U pyOexHOro KOHTposs He meHnee 70
0aJyI0B, MOTYT TIOJIyYUTh OLIEHKY «XOPOIIOY» aBTOMaTH4YecKu. [IJIsl mosrydeHns: OLeHKH
«OTJIUYHOY» B aBTOMATHYECKOM PEXHMe HeoOXonumo Habpath He MeHee 85 Oaymios. B
MPOTUBHOM CIIy4ae 3a4€T MPOBOAUTCS B (POPME YCTHOTO MIIM IIMCBMEHHOTO OIpoca.

Bpems nposenenus 3auéra: 20—30 MUHYT Ha IOATOTOBKY, 10—15 MUHYT Ha OTBeT.
[IpenogaBaTenp BrpaBe 3a7aBaTh JIONOJHUTENbHBIE BOIIPOCHI 10 BCEMY KYpCY.

5.3 PexoMeHaanuu mo orpadoTKe NPONMYIICHHBIX 3AHATHH

Kaxnoe 3anarue, nponyuieHHOe 0e3 YBaXHUTEIbHOM NPUUMHBI, OTpabaThIBaeTCs B
o0s3atensHOM Topsiike. [TporyIeHHbIe JSKITUU 0TPadaThIBAIOTCS METOIOM YCTHOTO
OTpoca JEKTOPOM WJIH MOATOTOBKOM pedepara o MaTepuanaM MpomyIIeHHON JIEKIUH B
tTedeHune Mecsna. OTpaboTka CEMUHAPCKUX 3aHATHH MTPOBOAMTCS B IIEPHO]T ICKYPCTBA
HpeHOIIaBaTCHH 10 pacnncaHH}o. He 60)166 OJHOTO HpOHYH_IeHHOI‘O 3aHATUA
OTpabaThIBAETCS B JICHb.

5.4 PexomeHnayemast IuTEpaTypa

OcHoBHasl IUTEpaTypa:

1. I'eprens B.I1. Teopust u npakTuka napajienbHbIX BEIYACICHUH: yueOHOe mocodue. —
M.: UHTVYMUT, 2016.



2. T'openos B.U., Kapenora O.J1., Jlemamesa T.H. Marematuka: COOpHHK 3a1a4 1
ynpaxxHeHuil. — M.: YHuBepcuteTckas kaura, 2016.

3. ®unkens JI.A., Canamatuna E.A. Teopust pyHKIIMI KOMIUIEKCHOTO NTEPEMEHHOTO B
Bompocax u 3aaadax. Y. 1. — bumkek: U3n-so KPCY, 2005.
JlonmoJIHUTeIbHAS JIUTEpaTypa:

1. Xononos FO.B. YueOHo-MeTomuueckoe mocodue mo «Maremarnkey». — AcCTpaxaHb:
ANCH, 2012.

2. Anameesa E.A. Matematuka. Yacts 2. 2017.

3. TymroeBa X.A. Maremarnka: YueoHoe nmocodue. — ['posnsriii: UI'Y, 2017.
HNudopmannoHHbIe pecypenl:

1. ObC «YHuBepcurerckas oudimoreka online»: www.biblioclub.ru

2. OBC uznarenscrBa «Jlaae»: www.e.lanbook.com

3. DnexkTpoHHas 0a3za naHHBIX «Scopusy: http://www.scopus.com

4. CBoboaHas >HIMKIONeAns «Bukunenus»: http://ru.wikipedia.org

5. Enunelii o6pazoBarenbHbIi opTai: http://portal.edu.asu.ru
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