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1. IEJIb Y 3AJJAYM M CIUTIIIMHBI

Heab aucuMIIMHBI - (HOPMUPOBAHME CUCTEMATU3UPOBAHHBIX 3HAHUN B 00JacCTH TEOPUH

YHUCEJ U YUCIIOBBIX CUCTEM.
3aga4u AUCHHUILIMHBL:

— (¢opmMHUpOBaHKE MOHATUIHOTO ammapara TEOPUH YHCEN, 3HAHUN U YMEHH, HEOOXOAUMBIX
IUIsl peLIeHns] TUIIOBBIX 3a/1a4 JAHHOM MpeIMEeTHOM obacTu;

— (dopMupoBaHHE TEOPETHKO-YHCIOBOW KYJIbTYpPbl, HEOOXOIUMON OyAyIIeMy YUHUTENIO s
r11yOOKOro HIOHUMaHMs TEOPETUYECKHUX OCHOB IIKOJIBHOTO Kypca MaTeMaTHKU;

— ¢dopmupoBanue NpoPecCHOHATBHON MPEIMETHON HAMPaBICHHOCTH 3HAHUN, YMECHHHA U
HABBIKOB, ITOJIy4€HHBIX ITPY U3YYEHUH JUCLUIUIAHBI.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Huctmmuimaa «Teopust 9ucel WM YHCIOBBIE CHCTEMBD» OTHOCHUTCS K O0OSI3aTEIbHOM YacTh
npodeccronanproro mukia (51.0.05.11). O6mactbio podeccCHOHATBHON eI TeTbHOCTH 0aKaIaBpoB,
Ha KOTOPYIO OPUEHTUPYET NUCIUTUINHA, SIBISIETCS 00pa3oBaHHUE.

OcBoeHUE JAHMCIUILUIMHBI TOTOBUT K paboTe CO CICIYIOIUMH 00bEKTaMH MPOQPECCHOHATBHON
NEeSTEeILHOCTH OaKaTaBpoOB:

— o0yueHue;

— BOCIIMTAHUC;

— pa3BuTHE;

— 00pa30BaTeNbHBIC CHCTEMBI.

[MpopwibHOW At  JNaHHOW JUCHMIUIMHBI  SIBISIETCS NPOQECCHOHANbHAS  JCSTEIbHOCTD
OakanaBpoOB.

Jiiss  OCBOGHMsI JUCIMIUIMHBI CTYACHTHl HWCIOJB3YHOT 3HAHUS, YMEHHS U  CIIOCOOBI
NeSTeILHOCTH, COPMUPOBAHHBIC B IMpoIlecce M3ydeHHs mpeaMera «MaTeMaThKa» Ha MpeablIyIneM
ypOBHE 00pa3oBaHUs , a TaKXKe 3HAHMS, YMEHHS, HABBIKH, CIOCOOBI JEATEIBHOCTH M YCTaHOBKH,
MOJIy4eHHbIE M C(HOPMHUPOBAHHBIE B XOJ€ W3YYCHHUS ITUCIUIUIMH «MaTreMaTudecKuil aHaiu3y,
«Anredpa» u «'eomeTpus.

OcBocHHE JTAaHHOW JIUCITUTUTHHBI SBIISIETCS HEOOXOAMMOW OCHOBOM TSI M3YYCHHSI TT0 y4eOHOMY
IUIaHY CMEXKHBIX C HEI0 W TOCIEAYIOIIMX AUCHUIUINH: METOANKAa OOy4eHUs MaTeMaTuKe, TEOopHus
(GYHKIUH ~ TEHCTBUTEIBHOTO TIEPEMEHHOT0, Teopus (YHKIUH KOMIUIEKCHOTO TIEPEMEHHOTO,
JJIeMEHTapHasi MaTeMaThKa, UCTOPUS MaTeMaTHKH, TEOPETUUYECKHE OCHOBHI MH(GOPMATUKU, CHCTEMBI
KOMITBIOTEPHOU anreOphbl, METOJIBI M CPEJICTBA 3aITUTH HHPOPMAITUH.

3. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUS JUCHUIIJIMHBI

HpOLICCC HU3YyUYCHUA JUCHUIIJIIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/IC CJICAYIOMIUX Komnememmﬁ:

— Crnoco0OeH NpOeKTHUPOBaTh W PEATM30BBIBATH MPOTPaMMy OCHOBHOTO U CPEIHEro

o0rrero oOpa3oBaHus B MpeaMeTHOM 001actu Maremaruka (ITK-1).

HaumenoBanue n KO/l HHAUKATOPOB JOCTUKCHUA KOMHeTeHHHﬁ:
B PE3YIbTAaTC U3YUCHUA JUCHUIIIINHBI O6y‘l&10H.[HI>iCH JOJDKCH:



3HAmMDb:
- [IK-1.1: 3HaTh OCHOBBI METOAMKHU MPETOJABAHUS, OCHOBHbBIC MPUHIIUIIBI IEATETbHOCTHOTO MOAXO0/a,
BHJIBI ¥ TIPUEMBI COBPEMEHHBIX I1€JarOTHYCCKUX TEXHOJIOTUH B 001acTu MareMatuku (3.1);

- [IK-1.2: 3nars pabouyro nporpaMMmy U METOAUKY 00ydeHHUs 110 MaTeMaTtuke (3.2);

ymemp:
- [IK-1.3: YMeTb m1aHupoBaTh ¥ IPOBOJUTH yueOHBIC 3aHATHA 110 MaTemaTuke (Y.1);
- [IK-1.4: YMmerp ucnonb3oBaTh METOABI U CPEICTBA IEAArOTMYECKON0 MOHUTOPUHIA, MTO3BOJIAIOIINE
OLICHUTH CTENEHb CPOPMUPOBAHHOCTH Y JI€TEH KauecTB, HEOOXOAUMBIX AJISl AabHEHUIEro oOyueHus u
pa3Butusi no marematuke (Y.2);

enademu:
- [IK-1.5: Bnagets hopmamu 1 MeTOIaMU OOYYEHUS, B TOM UYHCJIE BBIXOISAIIMMU 32 PAMKHA YY€OHBIX
3aHSATHNA: TPOEKTHAs JCSITEIbHOCTb, JIAOOPATOPHBIC IKCIEPUMEHTHI, MPAKTUYCCKUE 3aHATHUS W T.II.

(B.1).

4. OFbEM IV CHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

O6ma;1 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJISCT 4 3ayeTHBIE (10505070003

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB 8 9
AynuTOpHBIE 3aHATHS (BCEro) 16 8 8
B Tom umncne:
Jlexumnm (JI) 4 2 2
[Tpaktuyeckue 3ansatus (I13) 12 6 6
Jlaboparopusbie pabotsl (JIP) - - -
CamocrosiTesibHas padora crynentoB (CPC) (Bcero) 128 28 100
B ToMm uncne:
IToaroroBka K JIEKIIMOHHBIM 3aHSITHUSIM 16 6 10
[ToaroroBka K MPakKTUYECKUM 3aHSITUSIM 16 6 10
[ToaroroBka K KOJJIOKBHYMaMm 16 6 10
[TonroToBKa K TEOPETUIECKUM ONIPOCaM 16 6 10
BrinonHeHne MHANBUYAIBHBIX TOMAITHUX 3aJaHUI 24 4 20
WTOroBBbIi (CEMECTPOBBIN) TECT 20 - 20
ITonroroska K ayJUTOPHBIM IIPOBEPOUYHBIM 20 - 20
(KOHTPOJIHBIM) paboTaM
Bun npomeKyTo4HON aTTecTaluu OK3aMEH, 3aqer OK3aMeH
3a4€CT
OO01mmas TpyI0eMKOCTh B Yacax 144 36 108
OO6m1ast TpyI0EMKOCTh B Yacax B 3a4E€THBIX €IMHHUIIAX 4 1 3




5. COAEPKAHUE JTUCIUIIJIMHbI

5.1. Conep:xkanue pa3aesioB (MOIyJieid) TUCHUUILTHHBI

8 cemecTp

Ne
n/n

HaunumenoBanue
pasaeaa (MoayJin)
JTUCIHUIIINHEI

Conep:xanue

I[eJ'II/IMOCTL H NMPOCThIE
qyucJjaa

Hemumocth 1nenbix 4yucen. Teopema O J€IE€HHM C
ocraTkoM. HawmOonpmuii oOmmii  genurens. AJTOPUTM
EBximmna. Haummenninee o6mee kpatHoe. Ilpocteie u
cocraBHble uMcna. CBoiicTBa npocThix uMcen. llpusnax
npoctoThl  uymcia. OcHOBHas  TeopeMa  apu(PMETHKH.
beckoHeuHOCTh MHOXECTBa NPOCTHIX uwncesl. HepaBeHCTBO
YeOb1mesa ais ﬂ(x) CucremaTuyecKue 4ucia.

Koneunsble nennuenie
Apoou

Koneunsle nenneie apobu. PasnoxeHue panuoHaIbHOTO
yuciaa B KOHEUHYHO LenHyto ApoOb. [loxxonsmmue apodu.
CaolicTBa NOAXOIAIIMX APOOEH.

CpaBHeHHS B KOJIbLIE
HEeJBIX YHUCeT

CpaBHeHUS IO MOAYJIIO, UX OCHOBHBIE cBoicTBa. Koib1io
KJ1accoB BbIYETOB. [1osiHas U mpUBEEHHAs: CCTEMBbI BBIUETOB.
MynbTUIUIMKATUBHAS TpyNIa OOpaTUMBIX JJIEMEHTOB B
KOJIbLIE KJIacCOB BbIUeTOB. [loje KaccoB BBIYETOB 110
npoctomy monymo. Oynkuus Oinepa. Teopembl Ditnepa u
®depma.

CpaBHeHuss ¢ Heu3BeCTHOW BenuuuHON. CpaBHEHUS
nepBoil crenenu. Kputepuil paspemmmMocTd M YHCIO
pemieHuil. PemeHne CpaBHEHUM IEpBOM CTENEHH METOAOM
noadopa, MeTOIOM IpeoOpa3oBaHUs KO3(PPUIMEHTOB, IO
dbopmyne Dinepa, ¢ TOMOIIBIO MTOAXOASAIINX PoOei

CpaBHeHus 1o npocromy mMoayito. CBenenue k Haubosee
IpoCcTOMYy BHy. MakcumanbHOE 4MCIIO pemieHuil. Teopema
Bunbcona. CpaBHeHMsT 1O CTEHNEHM MPOCTOrO YHUCIA.
Penykuusi cpaBHEHUsI [0 COCTABHOMY MOJYINIO K CPaBHEHHIO
[0 CTEMEHH MPOCTOTO YHcia U K CPaBHEHUSIM IO MPOCTOMY
MOJYJIIO.

IlepBooOpa3Hble KOpHU U UHAEKCHI. [lokazaTenu uucen u
KJIACCOB IO JIaHHOMY IPOCTOMY MOJyJt0. YuCo KiaccoB ¢
3aJJaHHBIM  TIOKa3aTeneM. TeopeMa O  CYIIECTBOBAaHUU
NepBOOOPA3HOTO KOpHS MO MpocToMy Monynwoo. HMuuaexcs
qKCces U KJIACCOB MO AAaHHOMY Moaynto. OCHOBHBIE CBOMCTBA
uHaekcoB. Tabmuupbl uHAEKCOB. [IprMeHeHHE WHIEKCOB K
PELICHUIO JIBYWICHHBIX CPaBHEHMH IO MPOCTOMY MOYIIIO.
KBanpatudansie BeraeTsl 1 HeBbIYeTHl. CuMBOI Jlexanpa.

Apudmernueckue MPUIOKEHHS TEOPUU  CpPaBHEHUH.
Bbruncnenre ocTaTKoB NpU JEJIEHUM Ha JaHHOE YHUCIO.
[Tpuznaku penmumoctd. OnpeneneHue UIMHBL  MEPUOJA,
MOJTYJAIOMIETOCs MPU OOpalIeHuu OOBIKHOBEHHOW IpoOM B
JECATUYHYIO.




Beckoneunbnie nenubpie
apoou

IEMHBIX ApoOeit. PasnoxeHue MeHCTBUTENBHBIX YHCENT B
nenHele apobu. KBagpartuuHble HUPpPAMOHAIBHOCTH U
nepuoanyeckre 1emnHeie apobu. Teopema Jlarpamxka o
KBaJpaTUYHON UPPALMOHAIBHOCTH.

npoosimu.  Teopema  Jlupuxie, ee TpHUMEHEHHE K
MPEACTABICHUIO IPOCTOrO0 4Yucia p El(m0d4) B BHJE
CYMMBI ABYX KBaJpaToB.

Beckoneunsie nemnpie 1podu. CXOAMMOCTh O€CKOHEYHBIX

[Ipubnmkenre NEeWCTBUTENBHBIX YHUCEN TOAXOASIIUMH

9 cemecTp

n/n

HaumenoBanue
pa3aena (MoayJin)
JTUCIHHUIIINHEI

Conep:xanue

AKcHOMATHYECKHEe
TeOpHuH

3agaun 00OCHOBaHMS MaTeMaTHKH. AKCHOMaTHYECKHH
meton. [TonsTre 06 akcmomaTudeckoit Teopun. @opmaabHbIE
u HedopMaibHble (conxep)KaTelbHbIE) aAKCHOMAaTHYECKUe
TEOPUHU. Cxema IIOCTPOEHUS HedopMaIbHOU
AKCMOMAaTHUYECKOW TeopuH; GOpMYIHPOBKA aKCHOMATUYECKOH
TEOPUHU. CaoiicTBa AKCUOMaTHUYECKUX TEOPUI:
HEIIPOTUBOPEYUBOCTb, KaTerOpU4HOCTb, IIOJIHOTA,
HE3aBUCUMOCTb aKCHOM B JAHHOM TEOPUHU.

AKcCHMOMATHYECKAA
TeOpHUsi HATYPATbHBIX
qyuceJ

@opMyIUpOBKA  COIEPKATENbHOM  AKCMOMATUYECKOU
TEOPUM HATypaJbHbIX YHWCEJI; IIEPBUYHBIE TEPMHUHBI H
akcuoMbl. HezaBucumocts akcuom Ileano. IIpuHiun nonHomn
MaTemMaTuueckod MHAYKUMHU. CII0)KEHHE U YMHOXKEHHUE
HaTypaJIbHbIX uucesl. OCHOBHBIE CBOMCTBA CIIOXKECHHUS U
YMHOXXEHMS. AJJWTHBHAsA IOJYIpyNIa M  IMOJYKOJBIO
HaTypaJIbHBIX YHCEIl

[Iopspnok  BO  MHOMXKECTBE  HATypaJIbHBIX  YHCEIL
OtHowenne «meHpuie». OCHOBHBIE CBOWCTBA JIMHEWHO
YIOPSAIOYEHHOTO MHOKECTBA U YIIOPSA0YEHHOTO MOITYKOJIbIIA
HaTypaJIbHBIX YHCEIL.

HeszaBucumocts  axkcmoMbl  uHAYKIMH. HarypanbHble
KpaTHBIE U CTENEHU DJIEMEHTOB IIOJIYIPYIIIbI, UX CBONCTBA.
KareropyuHoCTh aKCMOMATHYECKOW TEOPUM HaTypaJbHBIX
yucen. [IpobiemMa HEMPOTUBOPEUUBOCTH apUPMETHKH.

Koneunble u OeckoHeuHble MHOXecTBa. (OCHOBHOE
CBOMCTBO KOHEYHOI'O MHOXKECTBA. beCKOHEUHOCTh MHOXKECTBA
HaTypaJbHbIX 4Hcesl. lIoHATHE O KOJIMYECTBEHHOW TEOpUU
HATypaJIbHBIX YUCEIL.

AKcHOMATHYECKHE
TEOPHUH 1eJIbIX,
PalMoOHAJIBHBIX,
JeHCTBUTEJIbHBIX H
KOMILJIEKCHBIX YHCeJ

@opMyJIMpOBKAa AaKCMOMAaTHYECKOM TEOPUM LEIbIX YHCEIL.
CBolicTBa LENBIX YHUCEN; IPEJICTaBICHHE LENOr0 4YHcia B
BUJIE Pa3HOCTH JIBYX HaTypajibHBIX 4Kces. KareropuuHocts u
HENPOTUBOPEYMBOCTh  AKCMOMAaTHYECKOW TEOPUM  LIEJBIX
qucen.

@opMyIMpPOBKAa AKCHOMAaTUYECKOW TEOPHUU pallMOHAIBHBIX
yucen. CBOWCTBa PAMOHAIBHBIX YHCEI; IUIOTHOCTh IIOJIA
paloHaIbHBIX quCell. HenpoTtusopeunBocThb u
KAaTerOPpUYHOCTh aKCMOMATUYECKOM TEOpHM PpalMOHAIBHBIX
YHUCEIL.




Hopmuposannoe ToJIe. [TocnenoBarenbHOCTH B
HOPMHUPOBAHHBIX NOJIsIX. CBOMCTBA MOCIEAOBATEIBHOCTEN B
HOPMHUPOBAaHHBIX TOJIsIX. [locnenoBaTebHOCTU 3JIEMEHTOB
JUHEHHO ynopsaoueHHoro mnons. IlocnenoBaTenbHOCTH
3JIEMEHTOB ApXUMEOBCKH JIMHEUHO YIOPSA0UYEHHOTO MOJIS.
AKcuomaTuyeckass ~ TE€OpUsl  JCHCTBUTEIBHBIX  YHUCEN.
JIeHCTBUTENIBHOE YHCIO KakK Mpeaesl IMOCIEN0BATEIbHOCTH
panmoHanbHbIX ynces. CyllecTBOBaHUE KOPHS HATypaJbHOU
CTEMEHW U3 TMOJOXHUTEIbHOIO JEHCTBUTEIBHOIO YHCIA.
KareropuuHoCTp M HENPOTUBOPEYMBOCTh AKCHOMATUYECKON
TEOPHUH ICUCTBUTEIBHBIX YHCEIL.

AKcuomaTH4ecKass TeOpHUsl KOMIUIEKCHBIX uucen. CBOMCTBa
KOMILJIEKCHBIX YHCell. Kareropuunocts u
HEIPOTHUBOPEYUBOCTh AKCMOMAaTHUYECKOU TEOPHUH
KOMILJIEKCHBIX YHCEJL.

JIuHeliHbIe anre6pbl Hag II0JIEM ﬂeﬁCTBHTeHLHBIX YHUCCII.

8 JInHeiiHble ajaredpol Teno xBarepHuoHoB. Auredbpa umcen Komu. Teopema
dpobeHuyca.
5.2. Pa3ne.111>1 JUCHHUIIJIMH U BH/IBI 3aHATHH
B ToM umcie B
Ne HaumenoBanue pa3jaeia pakr. N
Jlekm. WHTEPAKTUBHOU CPC Bcero
n/n AUCUMILTUHBI 3aH.
dbopme (yac)
1. | JlemmMocTh M MPOCTHIE YMCJIA 1 - - 3 4
2. | Koneunble 1enHble Ipoou 1 - - 3 4
3. | CpaBHeHHMsI B KOJbIle HeJbIX - 1 - 3 4
yHceJ
4. | beckoHe4YHbIE EMHbIE IPOOH - 1 - 3 4
5. | AkcnoMaTH4ecKHe TeOPHH - 1 - 3 4
6. | AkcumomaTuyeckasi Teopus - 1 - 3 4
HATYpaJbHBIX YHCEJ
7. | AkcuomMaTnyecKue Teopuu - 1 - 6 7
HeJbIX, PALHOHAIIBHBIX,
e CTBUTETbHBIX "
KOMILIEKCHBIX YHcell
8. | JIluneiinbie anredpnl - 1 - 4 3)
Bcero B 8 cemectpe: 2 6 - 28 36
B mom yucne 6 JeKI | TPaKT.
uUHmMepaxkmuseHou ghopme - -
AKcHOMAaTHYeCKHe TeOPUH 2 - - 40 42
AKcHOMATHYECKAs Teopust - 2 - 20 22
HATYpaJbHBIX YHCEJ
AKcHOMaTHYeCKHE Teopuu - 2 2 y. — Pabora B 20 22
HeJbIX, PALHOHAIIBHBIX, MaJIbIX Tpynmax
AefCTBUTENbHBIX U
KOMILIEKCHBIX YHcell




JInHeitHbIe aaredpol

Bcero B 9 cemectpe:

2 6 2 100 108

B
UHMeEpaKmusHoU gopme

mom yucie 6

JICKI] ITPpaKT.

Bcero:

4 12 2 128 144

B Ttom YHUCJIE, HCIIO0JB30BAHUE UHTCPAKTUBHBIX (l)OpM, JICKI] IIpaKT.

TEXHOJIOIr i

Jlekuuu

Ne
n/n

HauMenoBanue pa3nena
(MoayJisi) TMCUMILTUHBI

Conep:xkanue

Jlekuun — 8 cemecTp

1-3

I[eJII/IMOCTb H IMPOCTHIC YUCJIA

JenumocTh 1enbix yuces. TeopemMa O JelNEHUU C
OCTaTKOM. Haubomnpbmmii oo JICITUTCIID.
Anroputm  EBkiupma.  PacmmpeHHBI  anropuTM
Epximpa. B3aummHO mpocrteie umciia. Hammenbuiee
o011ee KpaTHoe.

IIpocteie 1 coctaBHble yuciaa. CBONCTBA IPOCTBIX
yucen. Ilpuznak mnpoctorsl uyucina. OcHOBHas
TeopemMa apupMeTHKH. BeCKOHEYHOCTh MHOMKECTBA
npocTthix uncen. HepaBencto UeoOrnimeBa st ﬂ(x).

4,5

Koneunble nennbie 1podu

Koneunble  mennsle  apobu.  Paznoxenwue
paIMOHAIBHOTO YHCJIA B KOHEUHYIO IIEMTHYIO JPOOb.
[Monxonmsaume  napobu. CBolCTBA  MOAXOISAIIUX
Jpo0eit.

6,7

CpaBHeHHSI B KOJIbII€ LIEJIBIX
yucea

CpaBHEeHUS IO MOZYJIO, MX OCHOBHBIE CBOMCTBA.
Konpo kiaccoB BerueToB. IlonHas m npuBeneHHas
CUCTEMBI BBIYETOB. MYyJIbTUIUIMKATUBHAS TpyIIa
00paTUMBIX 3JIEMEHTOB B KOJbIE KJIACCOB BHIYETOB.
ITosie K1aCCOB BBIYETOB 110 POCTOMY MOAYJIIO.

Oynknusa Ditnepa. Teopemsr Ditnepa u Oepma.

CpaBHeHUs c HEHU3BECTHOMN BEJIMYMHOM.
CpaBHeHus [epBOM CTEIIEHHU. Kpurepnii
pa3pelIMMOCTH M YHCIO pelieHui. Pemenue
CpaBHEHHMI TepBOM CTemeHH MEeToA0M moadopa,
METOJIOM TIpeoOpa3oBaHus Kod3()(PUIHMEHTOB, MO
dopmyie Ditnepa, ¢ TOMOLIBIO MOAXOAMINX Apodeit

CpaBHeHus 1o npoctoMmy monyintoo. CBeneHue K
Haubosee MPOCTOMY BHUAY. MakcHMaabHOE YHCIO
pemennii. Teopema Bunbcona. CpaBHeHHs 1O
CTENEHU MPOCTOro yucia. Pemykuus cpaBHEHHUS IO
COCTaBHOMY MOJYJII0O K CpPaBHEHHUIO [0 CTENEHU
MPOCTOrO0 YHWCIAa W K CPAaBHEHHMSIM IO MPOCTOMY
MOJTYJIIO

[TepBooOpa3zHbie kKOpHM U HHAEKCHL. [lokazaTtenu
YyHCeJl M KJIACCOB IO JAHHOMY MPOCTOMY MOJYIIIO.




Uucno kmaccoB C 3aJaHHBIM IOKazaresnem. Teopema
O CYIIECTBOBAHWHM TMEPBOOOPA3HOTO KOPHS TIO
MIPOCTOMY MOJYJIIO.

NHpexkcbl yucen M KIAcCOB MO JAHHOMY MOJYIIIO.
OCHOBHBIE CBOMCTBA MHAEKCOB. TaOIHIIEI HHIEKCOB.
[IpumeHeHne HMHAEKCOB K PEHICHUIO ABYYJICHHBIX
CpPaBHEHUU I10 MPOCTOMY MOJYJIIO.

KBagpatuunple BbYETHI M HEBbIUETHl. CHUMBOI
Jlexannpa.

ApudMeTHYEeCKHE TPUIOKEHUS TCOPUU CPABHCHHIM.
Bbruncnenre OCTaTKOB TpH JIEICHUM Ha JaHHOE
gucio. [pusHaku nenmumoctr. OnpeselieHue JUTHHBI
nepuoaa,  MOJIydaromerocss npu  oOpalieHun
0OBIKHOBEHHOM JIpOOHU B IECATUUHYIO.

10

beckoHeyHble HeNMHbIE APOOH

beckoneunsle 1enHele Apodbu. CXOAMMOCTb
OeCKOHEUHBbIX  LEeMHbIX  Jpobeil.  Pasznoxenue
JICICTBUTENIbHBIX YHMCEJ B LIETIHBIE IPOOH.

KBanpatuunsie UPPalMOHAIIBHOCTH u
nepuoanyeckue nenueie Apoou. Teopema Jlarpamxa
0 KBaJIpaTU4YHON UPPaLMOHAIIBHOCTH.

[Mpubnmxenne JIEHCTBUTEIIbHBIX qucen
HOIXOASIIMMU JPOOsSMHU.

Jlekuun — 9 cemectp

AKCHOMATHYECKHE TEOPHH

3anauu 000CHOBaHHUS MaTE€MaTUKH.
AKCHOMATUYECKUN METO/I. [Tonsitue 00
akcuomaruueckon  teopun.  dopmanbHble U
He(dopMasbHbIE (conepxaTenbHbIE)
akcuomaruueckue Teopuu. (Cxema IMOCTpOEHUS
HedopMaTbHOM AKCMOMaTHUYECKOMN TEOPHH;
dopmynupoBka akcuomatudeckoit Teopun. CBoiicTa
AKCHOMAaTHUYECKUX TEOpHil: HENpOTUBOPEUUBOCTD,
KaTE€rOpUYHOCTbh, IIOJHOTA, HE3aBUCUMOCTh aKCHOM B
JTAHHOM TEOpHHU.

2,3

AKcuoMaTuyeckast Teopus
HATYPAJIbHBIX YHCEJ

dopmyIMpoBKa COZAEPKATENBHON
AKCUOMAaTHYECKOW TEOpPHHM HATypaJbHBIX YHCEII,
NEPBUYHBIE TEPMHUHBI M aKCHMOMbI. HezaBucumocts
akcuoM  Ileano.  IIpuHimmun — MaremaTuyecKou
uHAYKIUKA. CIOXEHHE M YMHOJKEHUE HATypalbHBIX
yucen.  OCHOBHBIE  CBOWMCTBAa  CIIOXKEHUS U
YMHOKCHUS. AnnuTrBHAS [OJIyrpymna u
MTOJIYKOJIBIIO HATYPAJIbHBIX YHCEIL.

[Topsimok BO MHOKECTBE HATypaJbHBIX YHCEI.
OtHomeHnne  «MeHbIIe». (OCHOBHBIE  CBOMCTBA
JMHEHHO YIOPSAOUYEHHOTO MHO>KECTBA u
YIOPSIOYSHHOTO TOJTYKOJIbIIAa HATYPATbHBIX YHCEIL.

HeszaBucumocts aKCHOMBI WHIYKLHH.
Kareropuunocts AKCHOMAaTHYECKON TEOpUH
HaTypaJIbHbBIX YHCell. [TpoGnema
HEMIPOTHBOPEYNUBOCTH apU(PMETHKH.




KOHG‘IHBIG 148 6€CKOH6‘-IHI:IG MHO>KECTBA.
OCHOBHOE  CBOWMCTBO KOHEUHOTO  MHOJKECTBA.
BGCKOHG'-IHOCTB MHO>XECTBaA HaTypaHLHBIX YUCCII.
[ToHsiTHE O KOJIMYECTBEHHOW TEOPUU HATypPaTbHBIX
4K cesl.(CaMOCTOSITENNbHOE U3YUEHUE)

4,5

AKcHuoMaTH4YecKHue TEOpUH
HeJIbIX, pPAIIHOHAJIBbHBIX,
JeHCTBUTEJIbHBIX M
KOMIIJIEKCHBIX YHCEJI

DopMyIHpOBKa aKCHMOMATHYECKON TEOpUHU LIEJBIX
yucen. CBoHcTBa LEIBIX 4YHUCEN; IPEACTAaBICHUE
L[EJIOr0 YKciia B BUJAE PAa3HOCTU ABYX HATYpajbHBIX
yucen. KareropuuHocTh M HENMPOTUBOPEUMBOCTH
AKCHOMATHUYECKON TEOPHH LIEJIbIX YHCEL.

DopmyJIUpOBKa AKCMOMAaTHUYECKON TEOPUU
pauuoHanbHbIX yucesn. CBOICTBA pallMOHAIBHBIX
4yuces; IUIOTHOCTh TIOJISL  PAllMOHANBHBIX  YHCEIL.
HenpotuBopeunBocTts u KaTerOpUYHOCTh
AKCMOMAaTUYECKON TEOPUU PAllMOHAJIbHBIX YUCE.

Hopmuposannoe mnone. IlocinenoBatenbHOCTH B
HOPMMPOBAHHBIX MOJISIX. CaoiicTBa
IIOCJIEZ0BATEIBHOCTE B HOPMUPOBAHHBIX IOJISIX.
IlocnenoBaTenbHOCTH  DJIEMEHTOB JUHEIHO
YIOPSAA0YEHHOTO IOJIS. [TocnenoBarenpHOCTH
3JIEMEHTOB apXUMENOBCKH JINHENHO
YIOPSAA0YEHHOTO MOJIS.

AKcroMaTu4eckas TEOpHUsl JACUCTBUTEIbHBIX YHCEN.
JeiicTBuTenpHOE YHCII0 KaK npenen
MIOCJIEZI0BATEIbHOCTH PALIMOHAIBHBIX YHCETI.

CymecTBoBaHNE KOpPHS HaTypaJlbHOM CTENIEHU W3
ITOJIOKUTEIBHOTO JNEUCTBUTEIILHOTO 4KCIIa.
Kareropnunocts u HENPOTUBOPEUYNBOCTh
AKCHOMATHYECKOU TEOPUH JNECHCTBUTENIBHBIX YHCEIL

AKcHOMaTH4ecKass TEOpUsl KOMIUIEKCHBIX YHCElL.
CBolicTBa KOMITJIEKCHBIX yHcen. KareropuuHocts u
HEIIPOTUBOPEYUBOCT  AKCUMOMATHUYECKOM  TEOpUH
KOMILIEKCHBIX YHCEJL.

JInHeiiHbIe aJredopsl

Jluneitple anreOpspl HaA TONEM JIEHCTBUTENBHBIX
ymucen. Teno kBarepHHOHOB. Anredpa uucen Koamu.
Teopema dpobennyca.

IIpakTHUyeckue 3aHATHS

Ne

n/n

HanmeHnoBanue pa3aeia
(MoayJis1) IM CIUTLIMHbI

Conepxanue

IIpakTHyeckue 3aHsTHA — 8 cemMecTp

1-3

JeJMMoCTb U IPOCThIE YHCIA

Jlenenune ¢ ocratkoM. HanGomnpimmii oOImuid 1eIuTelb
JIBYX Lenblx yucen. Anroput™m EBknupna. Jlunelinoe
IpeJCTaBJIeHUe HAUOOJIBIIEr0 OOLIEro JeIUTeNs
yucen a,b B Buge d=ax+by. Pacmupennsiii anroputm
EBknuga. Haumensinee obiee kpatHoe.

IIpocteie u cocraBHble uyucna. [IpusHak mpocToro
qucia. Pemero Oparocdena. Pasnoxxenne
HAaTypaJIbHOTO 4YHWCJIa B TPOU3BEACHHE MPOCTHIX




MHOXUTeNne. Haxoxknenne HauOOIbIIEro O0OIIETro
JenuTeNsi (HAMMEHBIIETO OO0IIero KPaTHOTO) IIENBIX
YHCEJI 110 UX KAHOHUYECKOMY Pa3JI0KECHHIO.

CucremaTnueckue qucla. Apudmernueckue
omepaluy  HaJ  CHUCTEMAaTUYECKHUMH  YHUCJIaMH.
[lepeBon uucen U3 OAHOM CHCTEMBbI CUHCICHUS B

JIPYTYIO.

4,5

Koneunble nennbie apodu

PaznoxeHne pamMoHaAIBHOTO 4YHCIa B KOHEUHYIO
nenHyo apobs. Ilogxomsmue napobu. CpoiicTBa
noaxoasmmx apoOeii. PemieHne HeonpeneneHHbIX
ypaBHEHUWI TepBOM cremeHn ax + by = ¢ (c
MOMOIIIBI0  anroput™Ma EBKiIMIa, paclMpeHHOTO
anroput™Ma EBKiIuAa, ¢ TOMOIIBIO  MOAXOISAIINX
npobeit). KontponbsHas paborta Ne 1

12

CpaBHeHI/Iﬂ B KOJIBIIC I ECJIBIX
qyuceJa

CpaBHeHHUSI 10 MOJYJI0, MX OCHOBHBIE CBOWCTBA.
Konpuo kiaccoB BeiueToB. [lonHas um npuBeneHHas
CHUCTEMBbI BBIYETOB. MYyIBTHIUIMKATUBHAS TpyIIna
00paTUMBIX 3JIEMEHTOB B KOJbIE KJIACCOB BHIYETOB.
ITose K1accoB BBIYETOB 110 MPOCTOMY MOAYJIIO.

Oyukuusa Oinepa. Teopembr Oiinepa u Depma.
HaxoxneHue ocratka OT JeleHHs Ha 33JaHHOE
YHCIIO.

CpaBHeHusi ¢ Heu3BecTHOM BenuunHOM. Kputepuit
pPa3pelIMMOCTH ¥ YHCIIO PEIICHU CpaBHEHUS NEPBOM
creneHu.  PemieHwe — CpaBHEHMH — HMCHBITAHHUEM
AJIEMEHTOB IOJIHOW CHUCTEMBI BBIYETOB M METOIOM
npeoOpazoBaHus KOIPPUIMEHTOB, TO Qopmyie
Diiepa, C€ TMOMONIBIO  TMOAXOMSIIMX  JPOOCH.
CpaBHeHUsl TEpBOIl CTENEHM U HEOIpe/eIeHHbIE
YpaBHEHUS.

CucreMbl cpaBHeHUI mepBoil crerneHu. CpaBHEHUS
no mnpocromy wmonyiaro. CpaBHEHMS IO CTENEHU
IIPpOCTOr0  4ucna. Pegyknus  cpaBHEHHMs 1O
COCTaBHOMY MOJYJII0O K CpPaBHEHHUIO IO CTENEHU
IPOCTOTO YHUCJIAa W K CPaBHEHHSIM IO HPOCTOMY
moayito. [IpoBepounas paboTa.

[Topsimok (mokasatenpb) yncia U KJacca BBIUETOB IO
JAHHOMY MOJYJIIO, €r0 CBOWCTBA. YHMCIIO KJIaccoB ¢
3alaHHBIM IIOKa3aTelIeM [0 MPOCTOMY MOIYJIIO.
Haxoxxnenne nepBooOpa3HbIX KopHe. HMHpaekch
yucel W KIJIACCOB IO JAHHOMY IPOCTOMY MOZYJIIO.
CoiictBa unjekcoB. [locTpoenue TabauI UHAEKCOB.
[IpuMeHeHre HMHAEKCOB K PEUICHHIO JIBYYJICHHBIX

cpaBuennit  ax" =b(modm) wu  moxasaTempHBIX

cpasuenuit Buta a* = b(mod m).

KBazpatuuHble BblYETHI W HEBBIUETHL. Kpurepuit
Ointepa. CumBou Jlexxanipa.

Apudmernueckrue MPUIOKEHUS TEOPUH CPABHEHMM.
[Ipuznakn  penumoctu.  OmnpeneneHue  UIMHBL
nepuosia,  MOJYyYalollerocs  Opu  OOpalleHuH
0OBIKHOBEHHOM JIpOOU B JECATUUHYIO.




beckoneunsle  1emHbIE  JAPOOH. Pasznoxenue
13 JNEHCTBUTENIBHBIX ~ 4YUCEl B IENHbIE  JPOOH.
15_ BeckoHeunble nenubie Apodu | Kpagparuuneie UPPALMOHAIILHOCTH u

NEpUOJIMYECKHUE LIeTTHbIEe ApOOH.

ITpoBepounas padora Ne 2

IIpakTnyeckue 3anaTusa — 9 cemecTp

bunapubie OTHOIIIEHHS HA MHO>KECTBE, UX CBOWCTBA.
OTHolenne DKBUBAJIEHTHOCTH. OTtHoleHHE
MOpsI/IKA.

1-2 | AkcuoMaTHYeCKHEe TEOpPHHU >
bunapueie wu n-apaeie  onepanuu.  CBOWCTBa

OWHapHBIX omepauuid. AnreOpbl:  MOIYTPYIIIHI,
MOHOM/Ibl, TPYIIIBI, IOJIYKOJIbLIA, KOJIBLIA, TENA, MOJIS.

Akcromaruueckas TCOpUA HaATypaJbHBIX YHCCII.
AnuTUBHAs TOJIYTpYNIa HaTypajdbHBIX  YHCEI.
ITonyKoabp1I0 HATYpaJIbHBIX YUCEIL.

AKcHoMaTHdecKas TeoOpUud YnopsmoquHoe IMMOJIYKOJIBIIO HATypaJIbHbIX YHCCIL.
HATYPaAJIbHBIX YHCEJ Ponn AKCHUOMbI HHAYKIOIHUN B IMOCTPOCHUHU
apI/I(bMCTI/IKI/I HAaTYpaJIbHBIX YHUCCII.

3-4

IlonsiTHE O KOIMYECTBEHHOM TEOPUM HATypPaJbHBIX
quced.

YropsiioueHHOe KOJIBI[O LEJIBIX qyucel.
YHopsaoueHHOEe  IMOJIe  pPAlMOHAIBHBIX  YHCEIL.
[IpencraBieHne paiOHAIBLHBIX YUCEIT IECATUIHBIMU
JIPOOSIMH.

AKcuoMaTH4ecKue TEOPpUH YHOpﬂILO'-IeHHOG IOJIC JICMCTBUTCIBHEIX  YHCEIL
HEeJbIX, PAIMOHAIBbHDBIX, HpeI[CTaBJ'IeHI/Ie JIEHCTBUTEIIBHBIX YHUCCII
JeHCTBUTEJIbHBIX U JCCATHYHBIMHA ]:[pO6$IMI/I. ITone KOMIIJIEKCHBIX YHCE.

5-7

KOMILIEKCHBIX YHCel Mop¢usmsl yHUBEpcanbHbIX anredp. I'omomopdHbIe
00pa3bl. KaTeropuuHocTh akCHOMaTHYECKHX TEOpHit
LEeNbIX,  pallOHANbHBIX,  JCHCTBUTENBHBIX U
KOMIUIEKCHBIX YHCEI.

KonTponbHast padorta Ne 3

6. JABOPATOPHBIN ITIPAKTUKYM
JlaGopaTOpHBIi MPAKTUKYM 10 TEOPUH YUCEI U YHCIOBBIM CUCTEMaM y4EOHBIM IIAHOM He

MIPeyCMOTPEH

7. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)

KypcoBoii npoekt (paboTa) o TeOpUH YHCEN U YUCIOBBIM CUCTEMaM Y4eOHBIM IIJIAHOM He
IPEyCMOTPEH




8. VYYUEBHO-METOJUYECKOE U UTHOPOPMALIMOHHOE OBECIIEYEHUE
TACIATIIAHBI

a) OCHOBHA JIUTEpaTypa:
1. banokesuu, D. JI. Anrebpa u Teopus YuCel.. ydeOHO-MeToauueckuii komruiekc / 3. JIL.
bamokesuy, 3.B. Andeposa, A.H. PomannukoB.— M. : U3xa. nentp EAOU.— 2011.— 278 c.
2. Cuswrii, C.B. Jlekuuu 1o Teopuu 4ucell.: yueOHoe nocobue s cryneHToB By3os/ C.B. Cu3biii-

M.: ©USMATIJIUT, 2017. - 192 c.

0) 10MOJIHUTEIbHAS JINTepaTypa:

3. Cmonun, FO.H. Anrebpa u Teopus uncen. [Tekcr]: yueoHoe mocodue / FO.H. CmommH. — M.:
O®nunra: Hayka, 2016. — 464 c.

4. Cmonun, FO.H. AnreOpa u Teopus uucen [DNeKTpOHHBIA pecypc] ydeOHoe mocobue i
CTYACHTOB (hPM3HMKO-MaTeMaTHUeCKUX ()aKyJbTETOB BBICHIMX Iemarorudeckux By3oB / 0. H.
CwmomnuH. - 4-e u3[., cTep. - DNEeKTPOH. TeKCTOBbIE AaH. - M. : ®nunra : Hayka, 2012. - 464 c.

5. Cmonun, KO.H. YucnoBble cucTeMbl. [DIeKTpOHHBIA pecypc]: ydeOHOoe mocobue / FO.H.

CmonuH. — M.: ®aunra: Hayka, 2011, — 112 c.

6. Anoponos, M. K. MartemaThka ACUCTBUTEIbHBIX M KOMIUIEKCHBIX umcen. [Tekcr]: W.K.
AnnponoB. — M.: IIpoceemenue, 1975.

7. Byxwma6, A.A. Teopus uucen. [Tekct]: yueOHOe mocoOHe Uisi CTYyIEHTOB BYy30B / A. A.
Bbyxmrab. - 3-e u3j., crep. - CIIO. : Jlans, 2008. - 384 ¢

8. Bunoepaoos, U.M. OcuoBbl Teopuu umcen. [Tekcr]: yueOHuK mist yHuBepcutetoB / M. M.
Bunorpaznos. - M. : Hayka, 1972. - 173 c.

9. I'pubanos, B.Y. CoopHuK ynpaxHeHuid mo teopuu uucen. [Tekcr] / B.Y. 'pubanos, I1.1.
Tutos. — M.: IIpocsemenue, 1964.— 143c.

10. Kouesa, A.A. 3amadyHuK-MIPaKTHKYM 10 ajredpe u Teopuu yucen. [Tekcr]: yueOHOe mocoOue
JUIS CTYZACHTOB-3a0YHUKOB 2 Kypca (U3UKO-MAaTEMAaTHYECKUX (aKyIbTETOB MEJaroruyecKux
uHcTuTyToB. Y. 3/ A. A. Kouesa. - M. Ilpocsemienue, 1984. - 41 c.

11. Kowenes, FO.I'. HayuHble OCHOBBI IIKOJIBHOIO Kypca MaTeMaTUKU MPHU U3YYEHHH YHCIIOBBIX
cucteMm. [Tekcr]: metoa. ykazanus / FO.I'. Komenes. — HoBocubupck: HI'TIN, 1980.- 64c.

12. Jlapun, C.B. YucnoBsie cuctemsl. [Tekct]: yueOnoe mocodbue / C.B. Jlapun. — KpacHospck:
Kpacnosipckuii roc. nenarornyeckuii uHCTuTyT, 1990. — 182c.

13. Muxenosuu, III.X. Teopus uncen. [Tekcr]: yueOnoe mocoome / III.X. MuxemoBuu. — M.:

Briciras mkoma, 1962. — 260 c.



14. Heuaes, B.A. YucnoBeie cuctembl. [Tekcr]: ydeObnoe mocobme / B.A. HewaeB. — M.:
ITpocsemenue, 1975.
15. lInenepman, JI.b. CoopHuK 3amad mo anreOpe u Teopum uucen. [Tekcr]: yueOHOe

nocobue. 3-e uza., crep./ JL.b. lllaenepman. - CII6.: U3narenbctBo «Jlanby, 2008.-224c.

B) IporpaMMHoe o0ecrieyeHune:

1. PaGora Ha KOMIBIOTEpE MPOBOJUTCS C HCIIOJB30BAaHHEM JIMICH3MOHHBIX BEpPCU
ornepanuonnoi cucremsl Microsoft Windows XP Prof.

2. Jlns paGoTel B OMONMHMOTEKE HCIIONB3YETCS OOIIEBY30BCKOE JIMIIEH3MOHHOE IMPOTPAaMMHOE
obecrieuenue «Mpobuc-64», B coctaBe koToporo BxomaT APM «Karanoruzatop», APM «UHutatenby,
PM «Anmunuctpatop», APM «Kommnekratopy», Web-Upouc (CZ39.50)

3. Jlunensuonnas nporpamma AVYII (ILlaxTel) — KOoMIUIeKC «DJIEKTPOHHBIE BEOMOCTH

F) 0a3bl JaHHbIX, nH(bopMaunonﬂo-cnpanoqﬂme H ITOUCKOBBIC CUCTEMBbI:

1. DJeKTpOHHBII KaTaJjior OoubIMoTeKku AT'AO: http://irbis.bigpi.biysk.ru/cgi-
bin/irbis64r_11/cgiirbis_64.exe?C21COM=F&I21DBN=BIBL_EX&P21DBN=BIBL&S21CN
R=20&Z721ID=
Enunas xomutekius mudpoBbix oOpasoBaTenbHbIXx pecypcos: http://school-collection.edu.ru/
http://comp-science.narod.ru - quaaKTHYECKUE MaTepPHabl 10 HHGOPMATHKE M MATEMATHKE.
http://www.edu.ru/ — mopran «Poccuiickoe oOpazoBaHHE».
http://standart.edu.ru/ — caiiT, Ha KOTOPOM pa3MeIICHBI CTaHAaPTHl POCCHIICKOr0 00pa3oBaHMsL.

6 OnektpoHHO-0uOIMoTeuHoM cucteme IPRbooks (www.iprbookshop.ru).

SIESEN

Il) MEePEICHb y‘leﬁHO-MeTOHI/I‘leCKOFO o0ecnevyeHUs A5 CAMOCTOSATEIbHOM paﬁoTbl
06yqamumxcs1 0 JUCHMIIJINHE

1. Opranuzanus camMoCTOSTEIbHONW pabOTHl CTYJEHTOB B YUPEKICHHUU BBICIIETO OOPa30BaHUS
[Tekct]: meroanueckue pekomennanuu / Coct.E.b. Many3una, E.O. Hopuna; Anraiickas roc.
Axanemus o0p-g um. B.M. lllykmuna. — buiick: ®I'BOY BIIO «AI'AO», 2014 . — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

HaumMeHnoBanue nomerieHuit 1uisi MpoBeJCHHs BCEX BUIOB y4EOHOW JESATEILHOCTH, IPETYCMOTPEHHOM Anpec (MecTonooXKeHNE)
Y4eOHBIM IUIAHOM, B TOM YHCIIE ITOMEIICHUS ISl CAMOCTOSITENFHON pabOThl, C YKa3aHHEM IIepedHs | ITOMENIEHHMIT IS IIPOBEICHUS.

OCHOBHOTO 00OpyIOBaHWS, Yy4eOHO-HAIJLIAHBIX IIOCOOMH M  HCIIOIB3yeMOro MPOrpaMMHOIO | Bcex BHJIOB y4eOHOH
obecrieyeHust NIeATENFHOCTH TPELYCMOTPEHHOM

y4eOHBIM IUTaHOM (B Cllydae
peanu3anuy 00pa3oBaTeIbHON
mporpamMMbel B ceTeBOil  (hopme
JIOTIOJTHUTEIILHO yKa3bIBaeTcs
HaWMEHOBaHHE OpTaHU3alMH, C
KOTOPOH 3aKIIIOYEH JIOTOBOP)
Ayn. 106 YueGnast puzudeckas 1abopaTopust Poccniickas ®eneparms, 659300
VYueOHast aynuTopus Ul NMPOBEICHUS 3aHATUH JICKIMOHHOTO THIIA, 3aHATHH CEMHHapcKoro Tuma, | r. buiick, yn. Coserckas, 9,
KYpCOBOTO IPOEKTHUPOBAHMS (BBIIOIHEHHUS KypCOBBIX pabOT), TPYNIOBBIX W HHAWBHIYAJIbHBIX | y4eOHBINH KOpIyc 3
KOHCYJIbTAaLlMH, TEKYIIETro KOHTPOJISI U POMEKYTOUHON aTTeCTallu

CrenpanusupoBanHasi MeOenb. TeXHHYecknue cpeacTBa 0OydeHHs: KOMITBIOTEPHI, 000PYI0BaHHS IS
(hu3KKY, HATMYKE HOAKIIOUCHHS K ceTH HTepHeT.

Microsoft WindowsXP Ne nunensuu 44039700, Microsoft Office - 2010 Ne nuuensuu 49379849
[lepeuensb nuyensuonno2o npospammno2o obecnevenus. Pexeusumsl noomsepicoaiouje2o 0oKymeHma
Kouncynomanm I1nroc [locoeop Ne26 om 30.12.20222 OO0 «FOpromn»

Mathcad University Classroom Perpetual - 15 (cemesas eepcus) Koo PKG-7517-EN
PTC606002CD140-004

Borland Developer Studio 2006 Professional AcademicEdition SKU: BDB0006WW1518A



http://irbis.bigpi.biysk.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?C21COM=F&I21DBN=BIBL_EX&P21DBN=BIBL&S21CNR=20&Z21ID
http://irbis.bigpi.biysk.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?C21COM=F&I21DBN=BIBL_EX&P21DBN=BIBL&S21CNR=20&Z21ID
http://irbis.bigpi.biysk.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?C21COM=F&I21DBN=BIBL_EX&P21DBN=BIBL&S21CNR=20&Z21ID
http://school-collection.edu.ru/
http://comp-science.narod.ru/

Borland Developer Studio 2006 Professional AcademicEdition (cemegaa eepcua IKueas
mamemamura 5.0

JKueas ¢usuxa

Jlozo Mupwi: Beposimnocmu

Bupmyanvnvie nabopamopuu: Onexmpuuecmeo u macvemusm, Onmuxa u 8onnwl, Mexanuxa u
Dnekmpoounamura

JKueas cmamucmuxa SKU: BDB0O006WWXX004, cuem NeAA 38643-00 om 26 aszycma 2008
000 '"Kuponan Jluyensuu Ne 201998313, Ne 20199834, Ne 201998319, Ne 201998311, Ne
201998310, Ne 20199835, Ne 20199838, Ne 201998312, Ne 20199839

Anmusupyc Kacnepcrozo Cybauyensuonnsiii docosop CL[-00001380om 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CIIO 1no JHUEH3UOHHBLIM COTLJAINEHUAM B CBOOOJTHOM
pacnpocTpaHeHuH, B TOM qyucje no

GNUGeneralPublicLicense m anajoram: 2 ruc, 7-zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uau anasor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License nau anajor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, lensep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pexakrop TectoB, LibreOffice

Ayn. 126 YueOHnas puznyeckas 1abopatopust

YyeOHasi ayauTOpHsl AJsl MPOBEACHUS 3aHATHH JICKIMOHHOTO THIIA, 3aHATUH CEMHHAPCKOIO THIIA,
KypCOBOTO TIPOEKTHPOBAHMS (BBIIOIHEHUSI KYPCOBBIX pabOT), TPYIIOBBIX W WHIWBHIYaTbHBIX
KOHCYJIbTAIUM, TEKYILIEr0 KOHTPOJIS U IIPOMEXKYTOYHOM aTTeCTallul

CreuuanusupoBanHas MeOenb. TexHUuYecKue CpencTBa OOYYEHHs: CTALMOHAPHBIA KOMIIBIOTED,
LIKOJIBHOE (DU3HYECKOe 000PYA0BaHUE, HATNYNE OAKIIFOUCHHUS K ceTH VIHTepHeT.

ITlepeuenv nuyensuonno2o npocpammno2o obecnevenus. Pexeusumol noomeepoicoarouieco 00Kymenma
Microsoft WindowsXP Ne nuuensun 44039700, Microsoft Office - 2010 Ne innensun 49379849
Aunmusupyc Kacnepckozo Cybauyensuonusiii 0oeosop CL[-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CIIO 1no JHUEH3UOHHBLIM COTrJIALIEHUAM B CBOOOJTHOM
pacnpocTpaHeHHuH, B TOM qucae no

GNUGeneralPublicLicense um anaJjsoram: 2 ruc, 7-zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense niau anajor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License nau anajior)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, [lensep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— peaakrop Tecros, LibreOffice

Poccuiickass ®@enepanus, 659300
r. bwmiick, yn. Coserckas, 9,
y4eOHBIH Kopityc 3

Ayn. 133 KoMmbroTepHsblii Ki1acc

VYueOHast ayauTopHs Ul NPOBENECHHS 3aHATUH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApCKOTo THIIA,
KypCOBOTO TMPOEKTHPOBAHKS (BBIIOMHEHUs] KYPCOBBIX pabOT), TPYNIOBBIX M HHIMBHIYalbHBIX
KOHCYIBTAaLlUH, TEKYIIETo KOHTPOJIS U IPOMEXKYTOUHON aTTecTalliu

Crernpan3upoBanHasl MeOenb. TeXHHIecKre cpecTBa 00yIeHHs: KOMIIBIOTEpPHI, HOYTOYKH, HAINIHe
MOoAKTIOueHus Kk cetu MiHTepHer.

Ilepeuens nuyensuonno2o npospammnozo obecneyenus. Pexeusumol noomeepaicoaioujeco 00KymMeHma
OC Windows 10 PRO, Microsoft Windows 10 Home KonTpakt Ne 19/6 — 9A ot 18.11.2019
Kaace VR: KonTpakT Ne 19/2 — DA o1 18.11.2019

Movavi Video Editor Academic Edition 2020 JIuyenzuounwiii 002060p Hna ucnonv3osanue
npozpammnozo obecneuenus om 26.02.2021..

Movavi Photo Editor 6 Jluyensuonnsui 002060p Ha ucnonv3oeanue npPoOZPAMMHOZO
obecneuenun om 26.02.20212

Aumusupyc Kacnepcxoeo Cybauyenzuonnwiii docosop CL[-00001380om 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CVYB/] Pen Bazel lanubix Cornamenne Ne 441/11-21Y ot 30.11.21r. OO0 «Pen Codpr»

AxT mpuemMa nepenauu npas 06.12.2021r.

Cornamenue o KoHduaeHuuaapHocTn Ned40/11-21K

Hporpammusrii npoxykt TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pex
Codr»

AKT npuema nepenayu npas 25.02.2022r.

Cornamenne o konduaeHuuaapHocTn Ned40/11-21K

CIIO 1no JHLIEH3UOHHBLIM COTJAINEHUSAM B CBOOOJTHOM
pacnpocTpaHeHuH, B TOM qucJae o

GNUGeneralPublicLicense m amagoram: 2 ruc, 7-zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense niau anajior)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License nan anaxor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Jlensep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— penakrtop Tecros, LibreOffice

Poccuiickas ®eneparms, 659300
r. bwmiick, yn. Coserckas, 9,
yueOHbIi Kopmyc 3




Ayn. 213

VYueOHast ayquTopusi Al MIPOBEACHHS 3aHATUIl JICKIMOHHOTO THIIA, 3aHATUI CEMHMHApPCKOTO THIIA,
KypCOBOIO TPOCKTHPOBAHMS (BBIIOIHCHUSI KYPCOBBIX pA0OT), TPYNIOBBIX W WHIMBHIYaTbHBIX
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOH aTTecTaluu

CrenuanusupoBanHast MeOenb. TexHuueckue cpeicTBa OOydeHHsS: HAIMUYHME NOAKIIOYEHHS K CETH
HHTtepHer, nepeHocHoe 000py10BaHKE

Poccuiickass ®enepanus, 659300
r. buiick, yn. Coserckas, 9,
y4eOHBIi Kopiyc 3

Ayn. 214

VYuebHast ayauTopus U NPOBECHHS 3aHATUH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApCKOTO THIIA,
KypCOBOrO TMPOCKTHPOBAHMS (BBIIOIHEHUSI KYPCOBBIX PA0OT), TPYIIOBBIX W HHIMBHIYalIbHBIX
KOHCYJIbTAIM, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOM aTTecTaluu

CrenuanusupoBanHast MeOenb. TexHuueckue cpeicTBa OOydeHHsS: HAIMUYHME NOAKIIOYEHHS K CETH
HHTtepHer, nepeHocHoe 000py1I0BaHKE

Poccuiickass ®enepanus, 659300
r. buiick, yn. Coserckas, 9,
y4eOHbIH KopIyc 3

Ayn. 215

VYuebHast ayauTopus U NPOBEJCHHS 3aHATUH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApCKOTO THIIA,
KypCOBOrO IPOCKTHPOBAHMS (BBIOJIHEHHUS KYpPCOBBIX paboT), TPYNIOBBIX M WHIAMBUIYAIbHBIX
KOHCYIbTallli, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHON aTTecTalliu

CrenuanusupoBanHast MeOenb. TexHIIecKre cpecTBa 00ydIeHUs: IPOSKTOp, HANIUIUe MOAKIIOYECHUS]
K cetu MHTepHeT, nepeHocHoe 000py10BaHHe

Poccwuiickast @enepanus, 659300
r. buiick, yn. Coserckas, 9,
y4eOHbIH Kopryc 3

Ayn. 218 KommbroTepHbIil Kitacce
VYuebHast ayauTopus U NPOBECHHS 3aHATUH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOrO THIIA,
KypCOBOrO IIPOCKTHPOBAHMS (BBIOJIHEHHUS KYpPCOBBIX paboT), TPYNIOBBIX M WHAMBUIYAIbHBIX
KOHCYIbTallUi, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHON aTTecTalliu
Crenpanu3upoBanHasi MeOenb. TexXHuueckue cpencTsa oOydeHHs: KOMIIBIOTEPHI, 000PYIOBaHUS I
(huU3MKHK, HAIMYHE HOJKIIOUCHHS K ceTH MHTepHer.
Microsoft Office 10 PRO OC Microsoft Windows 10 PRO, Koutpakt Ne 19/6 — DA ot
18.11.2019
Kaace VR: KonTpakr Ne 19/2 — DA or 18.11.2019
Aumusupyc Kacnepckozo Cybauyensuonusiti 0oeosop CL[-00001380om 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TexcToBbIi penakTop, TaOIMYHBIH pemakTop, IporpaMma IOATOTOBKH IPE3EHTAIHH,
MeXaHH3M nojakmodeHus k BHemHUM CYB/I, BeKTOpHBIH Ipaduueckuii penakTop, perakrtop Gpopmyi)
Peoaxmop pacmposoii epapuxu
JInuensnonusii goropop Ne PBT-14/1617-01-BY3 na mpemocraBiieHHe IpaBa HCIOJIb30BAHHS
nporpamMmsl it 9BM ot 09.11.2017r.
ITAK NITRINO KonrpakTt Nel19/5-9A ot 18.11.2019 (ITocTaBka NMporpaMMHO-aninapaTHoOro
KoMmiLiekca CTyIeHT)
Omnepannonnas cuctema PDJ[ OC Coraamenne Ne 441/11-21Y ot 30.11.21r. OO0 «Pen
Codpr»
AKT npuema nepeaauu npas 06.12.2021r.

CYB/] Pen ba3bl JIaHHBIX Coraamenune Ne 441/11-21V or 30.11.21r. 000 «Pen
Codpr»

AKT npuema nepeaaun npas 06.12.2021r.

porpammusrii mpoaykt TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pex
Codpr»

AKT npuema nepegauu npas 25.02.2022r.

CIIO mno JMIEeH3HOHHBIM COrJAIIEHHSAM B CBOOOJTHOM
pacnpocTpaHeHuH, B TOM qHucJIe no

GNUGeneralPublicLicense m amagoram: 2 ruc, 7-zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense niau anajior)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License niau anajor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Jlensmep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pe1aKTop TeCTOB

Poccwuiickast Denepanus, 659300
r. buiick, yn. Coserckas, 9,
y4eOHbIH KopIyc 3

Ayn. 220

VuebHasi ayauTopusi Ui MPOBEACHHS 3aHATHH JEKIHOHHOTO THIA, 3aHSITHIA CEMHHAPCKOTO THIIA,
KypCcOBOTO TPOEKTHPOBAHMS (BBIIOMHEHUSI KYPCOBBIX pabOT), TPYIIOBBIX W WHIWBHIYaIbHBIX
KOHCYJIbTAIIM, TEKYIIIErO KOHTPOJIS U IIPOMEXYTOYHOM aTTeCTalul

CrernanusupoBanHasi MeOernb. TexHudeckue cpencTBa 00ydeHHs: TPOSKTOP, HAIMYHE TTOKIIOYECHUS
K ceTH MIHTepHeT, epeHoCcHOe 000pyI0BaHMe

Poccuiickass ®enepanus, 659300
r. buiick, yn. Coserckas, 9,
y4eOHsIi Kopiyc 3

Ayn. 222 KoMnbIoTepHBIit Kiacc
VyeOHast ayquTopus IJIs MPOBEACHHS 3aHATUH JICKIMOHHOTO THIIA, 3aHATHH CEMHMHApCKOTO THUIIA,
KypCOBOTO TIPOCKTHPOBAHMS (BBIIOIHEHUS] KYPCOBBIX DA0OT), TPYNIOBBIX W WHIMBHIYaTbHBIX
KOHCYJIbTAIH, TEKYIEr0 KOHTPOJIS X IPOMEKYTOYHOI aTTeCTAlUN
Crenuanu3upoBanHas MeOenb. TeXHHYECKHEe CpeAcTBa  OOy4eHHS:
MOAKITIOUEHNUS K ceTh VIHTepHeT, IepeHoCHoe 000pyaoBaHne
Tepeuens nuyeH3uoHHO20 NPOPaMmHO20 obecneyenus. Pexgusumel noomeepacoaroujeco OOKyMeHma
Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, Kourpaktr Ne 19/6 — DA ot
18.11.2019
Knace VR: Kourpakt Ne 19/2 — DA ot 18.11.2019
Aumusupyc Kacnepckozo Cybnuyensuonusiti doeosop CL[-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TekcTOBBIH penakTop, TaOJMYHBIA PEJAKTOp, MPOrpaMma IMOJIrOTOBKM NPE3CHTAIHH,

KOMIIBIOTEPHI, HAJIUYUC

Poccuiickass ®enepanus, 659300
r. buiick, yn. Coserckas, 9,
y4eOHsIi Kopiyc 3




MexaHH3M nojkmoueHus Kk BHemrHUM CYB/l, BeKTOpHBIH rpaduueckuii peaaktop, penakrop Gpopmyi)
Peoaxmop pacmposoii epaduxu

JIuuensuonusiii goropop Ne PBT-14/1617-01-BY3 Ha mpemocraBiieHHe NpaBa MCHOJIB30BAHUS
nporpammsbl s 9BM ot 09.11.2017r.

18.11.2019 (ITocTaBKka NporpaMMHO-aNnnmapaTHOro komiiekca CTyaeHr)

Onepaunonnas cuctema PDJ[ OC Coraamenue Ne 441/11-21Y ot 30.11.21r. OO0 «Pen
Codpr»

AKT nmpueMa nepeaaun npas 06.12.2021r.

CYB/] Pen ba3zbl Jlanubix Corsnamenune Ne 441/11-21Y ot 30.11.21r. OOO «Pex Codr»

AKT npuema nepeaauu npas 06.12.2021r.

IIporpammuerii npoaykT TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pen
Codpr»

AKT npueMa nepegauu npas 25.02.2022r.

CIIO no JMUEH3HOHHBIM COrJAINEHUAM B CBOOOJTHOM
pacnpocTpaHeHHH, B TOM qucie mo

GNUGeneralPublicLicense m anajoram: 2 ruc, 7-Zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense niau anajor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License nau anasor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Jlensep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— penakrop tecroB, LibreOffice

ITomeleHue 1Jisi CAMOCTOATEIBHOMH PadoThI

HaumeHnoBanue oMeIeHui U1 IPOBEACHHUS BCEX BUIOB Y4€OHOU €S TEILHOCTH, IPEyCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM WYHCJE IOMEIICHMS JUI CaMOCTOSTEIBHOW pabOThI, C YKa3aHHEM IIEPEYHS
OCHOBHOT'0 000pY/I0BaHHMs1, y4eOHO-HATIAAHBIX HOCOOUH U UCIIOIB3YEMOTO IPOrPAMMHOIO 00eCIIeueH s

Anpec (MECTOIOoIOKEHHE)
TIOMEICHUH JUIS IPOBEICHUS

BCEX BHUJOB Y4EOHOW JEsATENIbHOCTH
MPEAYCMOTPEHHON

y4eOHBIM  IUIaHOM (B
peanu3anuu 00pa3oBaTeNbHOM
nporpamMmbl B CceTeBOi  (opme
JIOTIOJTHUTEIIEHO yKa3bIBaeTCs
HAaUMCHOBAHWE  OpPraHU3allid,  C
KOTOpOH 3aKJIFOYEH JI0TOBOP)

cirydae

Ayn. 133 KomnbroTepHsli Kiacc

YueOHast ayquTOpus IIsl CAMOCTOSATEIILHON paboThI

UL TIPOBEZICHUS] 3aHATHH JIEKLIHOHHOTO THIIA, 3aHATUH CEMHHAPCKOrO THUIA, KypCOBOIO IPOEKTUPOBAHUA
(BBIIOJIHEHHST KYPCOBBIX PadoT), TPYNIOBBIX U WHIWBHIYaIbHBIX KOHCYIBTALMH, TEKYIIEro KOHTPOIS U
MPOMEKYTOYHOM aTTecTalluu

CrienmanusupoBanHas MeOenb. TeXHHYeCKHe CpelCTBa OOYUEHHUS: KOMIIBIOTEPHI,
MOAKITIOYEHNUS K ceTH VIHTepHerT.

Ilepeuens nuyensuonnoeo npospammnozo obecneyenus. Pexeusumol noomeepaicoaioueco 00KymMeHma
OC Windows 10 PRO, Microsoft Windows 10 Home Kourtpakrt Ne 19/6 — A ot 18.11.2019
Kaace VR: KonTpakr Ne 19/2 — A or 18.11.2019

Movavi Video Editor Academic Edition 2020 JIuyensuounsiii 0o0z060p
npozpammnozo ovecnevenus om 26.02.2021e.

Movavi Photo Editor 6 JTuyenszuonnsiii 002060p Ha ucnonb3oeanue npozpammHozo odecneveHus om
26.02.20212

Aumusupyc Kacnepckozo Cybauyenszuonnwiii 0oeosop CIL[-00001380om 01.03.2023 Jluyenzua Ne
26FE-230306-093724-9-35565(370)

CVYB/] Pen Bazwl lanubix Cornamenne Ne 441/11-21Y ot 30.11.21r. OO0 «Pen Cohr»

AKT npuema nepenayu npas 06.12.2021r.

Cornamenne o kKoHduaeHuuampHocT Ned40/11-21K

[porpammusii mpoxykr TEMBA®ENC Cornamrenme Ne 441/11-21Y ot 30.11.21r. 000 «Pex
Codr»

AxT mpuemMa nepengauu npas 25.02.2022r.

Cornartrenne o koubuaeHnHanpHocTH Ne440/11-21K

CIIO 1o JMIEH3HOHHBIM COTJIALICHUSM B CBOOOJHOM pPAacIpOCTpaHEHHWH, B TOM YHCIIE IO
GNUGeneralPublicLicense u anamoram: 2 T'HC, 7-Zip, Adobe License: Adobe Flash Player; Adobe
Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit Reader,
GNU (Geniral Public, cense mam anamor) Version 2: Auda City; Blender; DB Designer;
FileZilla; Inscape; Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU
(Geniral Public License mim amamor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google
Chrome, HEFS, IBExpert, MyTestX, Notepad++, Pascal ABC, [lensep, ictnzor, InternetCensor,
Non Vigual Desktop Access (NVDA) Aiipen v2.3— pexakTop Tectos, LibreOffice

HOYTOYKH, HaJIu4ue

Ha ucnojv3oeanue

Poccuiickas ®enpeparms, 659300 1.
Buiick, yn. Coserckas, 9, yueOHbIi
Kopmyc 3

NEJATOTMYECKHI TEXHOIIAPK «kKBAHTOPUYM MM. K.JI. YIIMHCKOI' O»
MATEPUHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE KABUHETOB

HaumMeHnoBanue oMeIIeHUH IS TPOBEACHHS BCEX BUIOB YYEOHOU ESITENILHOCTH, TIPEYCMOTPEHHON

Anpec

(MecTOnoNOXKeHHE)

YYEOHBIM IUTAaHOM, B TOM 4YHCJIE ITOMELICHHS I CaMOCTOSATENBHOW paboThl, ¢ yKa3aHWEM IepeyHs
OCHOBHOTO 000py/I0BaHHMsI, YueOHO-HATIISAHBIX MOCOOUH U HCIOIB3yEMOT0 IPOrPAMMHOTO 00eCTIeYeHHs

TIOMEIEHUH JUIsl IPOBEICHHUS

BCEX BHJOB Y4YCOHOW MAEATEIBHOCTH
MIpeyCMOTPEHHOM

y4eOHBIM ~ IUTaHOM (B
pean3alyi 00pa3oBaTenbHOIt

ciryyae




HmporpaMMbl B CETEBOH  (opme
JIOMOJTHUTEIEHO YKa3bIBACTCS
HAaUMCHOBAaHHE  OpraHM3alld, C

KOTOPOH 3aKJIFOYEH JIOrOBOP)

Ayn. 1-102 Poccuiickast  ®enepaumst, 659333,
KabuHer ju1s npoBeIeHUS 3aHATUI TEXHOJIOTMUECKOM HAIIPaBIEHHOCTH Anraiickuit  kpa#t, r. buiick, yi.
KowmutekT yuebHO MeGemu. Bnanumupa Koponenko, 1. 53
TexHudyeckue CpeACTBA: HMHTEPAKTHBHBIM KOMIUIEKC C BEMUCIMTENBHBEIM OJIOKOM U MOOHIBHBIM

KpeIUICHHEM, HOYTOYKH, OOpa3oBaTeNbHbI KOHCTPYKTOP € KOMIUIGKTOM JaT4MKOB, OOpa30BaTeNbHbII

HAbOp MO MEXaHHKE, MEXaTPOHHKE H POOOTOTeXHHKEe (6 KOMIUIEKTOB), 0Opa3oBaTeNbHBI HAOOp MO

JNIEKTPOHHKE, dIEKTPOMEXaHHKE U MHKPOIIPOLECCOPHON TEXHUKE, 00pa30BaTEIbHBIN HA00Op I H3ydeHUS

MHOTOKOMIIOHEHTHBIX POOOTOTEXHHYECKMX CHCTEM M MAHMITYJISIIHOHHBIX POOOTOB, KOMILIGKT JUIS

U3y4EHHUs OIEPALMOHHBIX CHCTEM PEaJbHOrO0 BPEMEHH M CHCTEM YIPABICHUS aBTOHOMHBIX MOOMIIBHBIX

POOOTOB, YETHIPEXOCEBON yIeOHBIH POOOT-MaHUITYIATOP C MOAYIBHBIMU CMEHHBIMH HacaJKaMH, KOMILIEKT

mnojeii M COPEBHOBATENIBHBIX 3JIEMEHTOB, O00PA30BaTEIbHBII MOXYJIb Ui YIJIYONEHHOrO H3Yyd4CHHUs

MexaHHuKH, mexatpoHHkd U CAY, nmaGoparopusi HCCIEIOBaHHS OKPYKAIOIIEH Cpelbl, albTepPHATHBHBIX

HCTOYHHKOB DHEPIUH, MAaTepHaloB M HH)KCHEPHBIX KOHCTPYKIHH, aBTOHOMHBIH POOOT MaHUITYISATOp C

KOJIeCAMH  BCEHANpPABICHHOIO  JBIDKCHHs, 0a30BBIi  POOOTOTEXHHYECKHH  HabOp,  pecypcHbIH

PpoOOTOTEXHUYECKUT HAOOP, AAaTUYUK LBETa 0A30BOr0 pOOOTOTEXHUIECKOro Habopa, YIbTPa3BYKOBOM IaTUHK

06a30BOr0 POOOTOTEXHUYECKOTO Habopa, 3apsiHOe YCTPOHCTBO, 00pa30BaTENbHBEIN HAOOp IO H3yYEHUIO

TEXHOJIOTHH PEBEPCUBHOIO HWHXXMHUPHMHIA, O0pa30oBaTeNbHbIA HA0Op 10 H3Y4YEHHIO aIUTUBHBIX

TEXHOJIOTHII M OBICTPOrO NPOTOTHIMPOBAHUS, CTAHOK JIA3€PHOM PE3KH C YHCIOBBIM IIPOrPaMMHBIM

YIIpaBJICHUEM U CHCTEeMOH (QMIbTpaliy BO3IyXa.

Ilepeuens nuyen3uoHH020 NPOZPAMMHO20 0becnedeHus. Pexsusumol noomeepcoarowezo 0oKymenma

I1O Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpakr 14/1 or 03.12 21 OO0

«ITapyc ITmroc»

Microsoft Office - 2019 (kopoGounas Bepcusi) JloroBop noxepreoBanus ot 06.05.2022

Ludpossie naboparopuu o pusuke, xumuu, Guonorun [10 Releon Camera 1.1, Releon Lite 3.63 Konrpakr

51-DA ot 30.11.21 OOO «KoHcTraHTa»

O6opynoBanue TexHonoruueckoro npoduist (Po6otsr, 3d ckanep, 3d npunrep) Konrpakr 7-9A or 23.09.21

00O «KoncranTa»

VueOHo-HCCIenoBaTebcKie 1abopatopin GHOCHTHAIOB U HeiiporexHomoruit 1O BiTronies Studio 5.1.10

Konrpakt 5-3A ot 23.09.21 OO0 «CrienxomIieKkT

L{uchpoBbie MEKPOCKOIIBI

I1O TouP Cam Kontpakt 4-2A ot 20.09.21 UII Bebep Onbra Cepreesna

VHTEepaKTUBHBIH KOMIUIEKC C BBIYMCIUTEIbHBIM 0J10KOM U MOoOUIbHEIM Kperutenuem 10 Ikar

Notebook Konrpakr 29-9A ot 12.11.21 OO0 «Pylucmiukc»
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pecypcHbIi HabOp aHagM3a MaTepUaIoB U NPOBEJECHMS DKCIEPUMEHTOB IO JIy4eBOil JHAarHOCTHKE U
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360 moourensckas Insta360 One, crarmoHapHBII HepcoOHaNBHEIN KoMmIbioTep Parus 2021, HHTepaKTHBHBIIH
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10. METOJWYECKUE PEKOMEHIALIMY IO OPTAHU3ALIUY U3YUYEHUS
JUCHUTIIINHBI

10.1. METOAUYECKHUE PEKOMEHIALIMM IO OPTAHM3ALIMY U3YUYEHMS
TV CTUTIIMHBI JIISI TIPEMTOIABATEJIEM

W3ydeHne Kypca TEOPUH YHMCEI U YUCIIOBBIX CUCTEM SIBJISIETCS BaXKHOW YaCThIO TEOPETUYECKON
Y IPAKTUYECKOM MOJArOTOBKHU OYAYIIEro YUUTENsl MaTeMaTUKU U HH()OPMATHKH.

CorymacHO mporpamMme JIHUCHUIUIMHBI, JBYXCEMECTPOBBIM KypC TEOPUM YHCEI W YHUCIOBBIX
CHCTEM pa3JielieH Ha 8 pa3/iesioB, KaX bl U3 KOTOPBIX PELIAeT ONpe/IeICHHbIE 3a1a4H.

B BocbMOM cemecTpe CTYISHTHl H3ydaloT 4 pasjena, OTHOCSIIMXCS K TEpBOW YacTH
JUCHUIUIMHBL — TEOpUH uucen. M3ydeHue STUX pa3[enioB MMeeT Ba)XKHOE 3HAYeHHE HE TOJBKO B
npoeCCHOHATBLHO-TIPEAMETHOH ~ MOJATOTOBKE  YYWTENs  MaTeMaTUKH, HO  TakXKe  SBISIETCS
TEOPETUUYECKOW OCHOBOM JUIsl U3yYeHUS psAJia TUCUUIUIMH B 00J1aCTH MHPOPMATUKH.

[IpenogaBateny Ha JEKUUAX U NPAKTHUECKHUX 3aHATHAX OTOM 4acTH Kypca JOJDKEH YIEIHTh
0c000€ BHUMaHHE YCBOEHHUIO CTYIEHTAaMH OCHOBOIIOJIAralolUX (PaKTOB TEOPUH AEIMMOCTH, a TaKKe



TEOPUHM CPABHEHUH B KOJbLE LEIBbIX YHUCEN, IOJ0KEHHBIX B OCHOBY IIOCTPOEHHUS MOIYJISPHOM
apu(METHKH, COCTABIIAIONICH (PyHIaMEHT KOMIBIOTEPHOH anreOpbl ¥ TEOPUH 3aIIUTHI HHPOPMALIUH.

[TpuknaaHOM XapakTep 3TOM YacTH Kypca MperbsaBiIseT CBOM TpeOoBaHUs K (hopMaM KOHTPOJIS
sToro cemectpa. Ilo mepBomy paszeny HEOOXOIUMO MPOBECTH AyTUTOPHYIO KOHTPOJIBHYIO paboTy U
KOJIJIOKBUYM, IPOBEPSIONIMX YCBOEHHE TEOPETUYECKOr0 Marepuajga M Hajluyue HeOOXOJUMBIX
IpakTH4eckux HaBblkOB. Ilo pasneny «CpaBHEHUS B KOJbLE LEIBIX YUCEN» IPEANOIAraroTcs
WHAMBUYaJIbHOE JIOMAllHEe 3aJaHue M INpOBEepOoYHas paboTa, MPOBEPSAIOLIUME YCBOCHUE METOOB
pellIeHNs TMHENHBIX CPAaBHEHUN U X CUCTEM, YMEHUIN IPUMEHATD MOJIYYEHHbIE 3HAHUS NIPU PELLICHUN
3ajja4 Ha apu(pMeTHdYecKHe MPUIIOKEHHUsS TEOpUM cpaBHEHUH. KOHTPONIBHBIA OMpOC MO OCHOBHBIM
MOHATHUSIM 3TOro pasfena oOs3areneH. MTOroeblil TecT BKIIIOYAET 3aJaHUs 110 BCEM OCHOBHBIM
IUJIAKTUYECKUM €IMHHIIaM, HeOOXOMMBIM Ul OCBOCHHUS B 4 cemMecTpe.

Jlonyck K PK3aMEHY OCYIIECTBIISETCS TOJIBKO IPU BBIIOJHEHUHM BCEX BUAOB MPAKTUYECKUX
pabot. CTyjeHT, YCIEIIHO OTYMTABIIMIICS MO BceM (opMaM KOHTPOJsS (KOJUIOKBHYM IO IIEPBOMY
paszzeiny, TEOpeTHIeCKHii ompoc 1o 2-my paszzaeny, M3, koHTponapHas paboTa 1Mo TEOPUH JIETHUMOCTH,
HPOBEPOYHBIE PAaOOTHI M0 TEOPUU CPABHEHUM M LEMHBIM JPOOSIM, HTOTOBBIH TECT), IO €ro KEJIaHHIO
MOJKET OBITh OCBOOOKACH OT HK3aMEHa C BBICTABJICHUEM OIICHKH MO PEUTHHTY. PeHTHHroBas oueHka
Ha 9K3aMeHe MOXeT ObITh yiyulleHa He 6osee, ueM Ha 30%.

B neBATOM cemecTpe CTYAEHTHI M3y4yaloT 4 pasjerna, 0ObeIUHEHHbIE OOIUM HA3BAHUEM —
«4HMCIIOBBIE CHUCTEMBI». TeopeTHdeckMii Marepuana 3THX pa3feiioB UIpaeT BaXHYIO poOJib B
(bOopMHpPOBAHUY TIPEICTABICHUH CTYACHTOB 00 aKCHOMAaTHYECKOM METOJIE B MaTeMaTHKe, HarpaBlieH
Ha cUcTeMaTu3aluilo M o0oOmieHue copMUpOBaHHBIX B IIKOJIE NPEACTAaBICHUH O Yucie, Ha
pacmpene o0bemMa 1 CoAep KaHus TOHATHS YKcia y OyIyIero yauTessi MaTeMaTHKH.

B Havane kypca Ha MNepBbIX JABYX IHPAKTUUYECKUX 3aHATUAX HEOOXOJUMO IOBTOPEHHUE
HEOOXOAMMBIX (PAaKTOB M3 Kypca BBICIIEH anreOphl, 0e3 3HaHUS KOTOPBIX HEBO3MOXKHO TIyOOKOE
YCBOCHHME COJIEP)KaHMsI AaKCHOMATUYECKUX TEOpUH KJIACCHYECKMX YHCIOBBIX cucteM. [locne
IIPOBEJEHUS ITUX 3aHATUN MPOBOJUTCS KOHTPOJIBHBIM ONMPOC MO TEOPETUYECKUM OCHOBAM UYHCJIOBBIX
cucreM. Omnpoc 3acuuThbIBaeTCsl IMpPH IPaBUIBHOM OTBeTe He MeHee deM Ha 80% BOmMpoOCOB.
[TapanienbHO ¢ TUM CTYAEHTHI BBIIOJIHAIOT HUHIUBUAYAIbHOE JOMAIIHEE 3a/laHUE.

B KoHIle Kypca CTyIeHTHI CIAIOT KOJUIOKBUYM Ha 3HaHHE (HOPMYIMPOBOK aKCMOMATUYECKHX
TEOPUN KIIACCUUECKUX YMCIIOBBIX CUCTEM (HATypalbHbIX, LENbIX, PALIUOHAIBHBIX, AEHCTBUTEIbHBIX U
KOMILJIEKCHBIX YMCEJ) U OCHOBHBIX CBOMCTB YHCEIl B 3TUX CUCTEMAX.

3aueT NpoBOAUTCSA B (POPME UTOIOBOTO TECTA, KOTOPBIM BKIIIOYAET 3a/1aHUS 110 BCEM OCHOBHBIM
JUJTAKTUYECKUM eIMHHUIIaM, HeOOXOTUMBIM JUIsl OCBOEHHs B 8 cemecTpe.

CryneHT, oTUMTaBIIUNCS B § ceMecTpe Mo BceM (opmMam KOHTPOJIs (TEOPETUUECKHI Ompoc —
He MeHee, yeM Ha 80%; /I3 — 100% , koHTpoibHas paboTa — He MeHee, YeM Ha 65%, KOIJIOKBUYM —
He MeHee, 4yeM Ha 65%), OT UTOrOBOTO TeCTa OCBOOOKIAIOTCS U MOTYJalOT 3a4eT-aBTOMAT.

10.2 METOAUWYECKHUE PEKOMEHIALINU 11O OPTAHU3ALIMU U3YUEHUSA
JUCIHUIIVIMHBI UIA CTYJAEHTOB

OO0mass TpyIOeMKOCTh AUCIMILIUHBI, B COOTBETCTBUU C Y4eOHBIM IIJIaHOM, cOCTaBiseT 4
3a4eTHBIE €IWHUIIBI W BKJIIOYAeT y4eOHOE BpeMs, OTBEJACHHOE Ha JIEKUMOHHbIE, MPaKTHYeCKHe
3aHATHUS U CAMOCTOSITEILHYI0O Pa00Ty CTY/ICHTA.

TemaTnka JEKIIMOHHBIX W TPAKTHYECKUX 3aHATHH OXBAaThIBAET BCE paslenbl y4eOHOU
JTUCIUILTMHBI U OPUEHTUPOBAHA HA BBIIIOJIHEHUE €€ LIeJIei 1 3a7ja4 B COOTBETCTBUU C TPEOOBAaHUSIMU K
pe3yJibTaTaM OCBOCHHS JUCUUIUIHHBI.

Ha JexkuMOHHBIX 3aHATHUSX PEKOMEHJYETCS BHUMATEIbHO CIYLIATh MpernojaBaTes,
KOHCIIEKTUPOBATh MaTepuai JEKINHA, TPUHUMATh Y9aCTHE B HHTEPAKTUBHBIX (hOpMax, UCTIOIb3yeMbIX
MpenoiaBaTesieM Ha JIEKIINH, 33]1aBaTh BOIIPOCHl U aKTUBHO OTBEYATh HA NOCTAaBJICHHBIE BONIPOCHL. [1pu
MOATOTOBKE K JICKIIMM HEOOXOAMMO MpopaboTaTh CoAEpKaHUE MPEABIAYIINX JEKINUN, MOATOTOBUTH
Bomnpockl. [locne nekuum Takxke ciaeayeT NPOYUTATh CBOM KOHCIIEKT, O3HAKOMUTBLCS C BapUaHTAMH



U3JI0’KEHUS JTaHHOW TeMbl B YUeOHUKAX U y4eOHBIX MOCOOUSX, U €CITU BO3HUKAIOT BOIIPOCHI, TO MOYKHO
C HUMH OOpaTUTHCS K TPEIOIaBaTeio.

[lenb NpaKkTHYECKUX 3aHATHH - OCMBICICHHME CTYACHTaMH TEOPETUYECKOro MaTepuana,
M3JI0)KEHHOTO Ha JICKIUAX, (POPMUPOBAHHE YMEHHUS HCIIOJNB30BATh €r0 MPU PEIICHUU MPAKTUYCCKUX
3aa4 B HM3yyaeMoW 0OJacTH, pa3BUTHUE HABBIKOB CaMOCTOSTEIBHOW padOThl, yMeHHUs padoTarh ¢
y4e0HOU TUTEPATyPOH.

[ToaroroBka K MPaKkTUYECKOMY 3aHSTHUIO BKIIIOYAET BBIMOJIHEHHE 3aJaHUM MpernojaBareis Mo
TeM€ MPEAbIAYIIETO 3aHATHS, & TaKXKe MOATOTOBKY K 3aHATHUIO MO HOBOM TeME€ — CaMOCTOSITEIbHOE
M3Y4YEHHE MAaTepuajoB JIEKIIMOHHOTO Kypca, MCTOYHHMKOB O0OS3aTENIbHOM U JIOMOJHHUTEIbHOM
JUTEPaTypHI.

CamocrosiTeJibHAsi padoTa SBISETCS HEOThEMIIEMOM 4YacThlo ydeOHoro mporecca. OnHa
3aIJITAaHUPOBAaHA M CTPYKTYPHPOBAHA TaKMM 0Opa3oM, 4TOOBI CTYACHT IpPH MOATOTOBKE K 3aHSATUSIM
Haubosee 3G (PeKTUBHO OCBaMBall TCOPETUUECKHI MaTepHal U MoIydall CUCTEMHbIE 3HAHUS 110 KypCy.

PyKkoBOZICTBO CaMOCTOSTENBHON PabOTON CTYIEHTOB CO CTOPOHBI MPETOABATEIS 3aKII0YACTCS
B OKa3aHHMM MOMOIIY MpPU IJIAHUPOBAHUHU PAOOTHI MO M3YYEHHIO Kypca, B Pa3bsiCHEHHH BOIIPOCOB,
BO3HHUKAIOIIMX Y CTYJIEHTOB IMPU HU3YYCHUH OTACIBHBIX TEM Kypca, MPU MOATOTOBKE K Pa3IMYHBIM
dbopMaM KOHTPOJIS, 3aIJIaHUPOBAHHBIM MTPOTPAMMOM TUCIUTUIAHEI.

[Ipu BBIMOIHEHUN UHIMBUAYAIBHOTO HoMaltHero 3aaanus (M/3) cnenyer oOpaTtuTh BHUMaHUE
Ha CIEAYIOIUE MOMEHTBI: BapUAHT 3a/laHus JJISl KaXJOTro CTYACHTa OMpeAeNsieTcs ero HOMEpoM B
CIIUCKE TPYIIbl; 33/JaHUE BBIMOJHAECTCA B OTIEIBHOM TETpaaud C MOAPOOHBIM OMUCAHHWEM XOJa
pelieHrds W CChUIKAMH  HA  COOTBETCTBYIOLIUMN  TEOPETUYECKUH  MaTepuai;  IpoBepKa
camocToATeNbHOCTH BbIoiHeHUsT WMJI3 ocyiecTBisercs mnpenoaaBaTeieM MpU COOECETOBAHUHU CO
cryneHtoM (3amura UJ13).

Bpewmsi, oTBeaeHHOE YYEOHBIM IUIAHOM HA CaMOCTOSTEIBHYIO paboTy CTyIeHTa II0
TUCHUILTMHE, cocTaBisieT npumepHo 50% Bcelt ee TpyaoeMkocTu. DOpMBbI CaMOCTOSTENbHON paObOThI
M0 KXKIOMY pa3einy JUCIHUTIIMHBI IEPEYUCIICHBI B TEXHOJIOTMYECKOM KapTe B KOHIIE ITPOTPAMMBI.

Jls olleHWBaHUS YPOBHSI JOCTUTHYTBIX PE3yJbTAaTOB OCBOEHHUS CTYJEHTOM Ka)KIOro pasjena
JTUCIUIUIMHBI, & TaK)Ke BCEH JMCIMIUIMHBI B IIEJIOM, COOTBETCTBHUS €TI0 3asSBJICHHBIM TPEOOBAHWSIM,
UCIIONB3YeTCs 0AJIbHO-PETHHIOBAsl CHCTEMA, JIETAJbHO OMMCaHHAs B TEXHOJOTMYECKOM Kapre
JUCIUTUTUHBI JIJIS1 KaXKJI0TO U3 JBYX CEMECTPOB.

11.1 ®OHJ ONEHOYHBIX CPEJACTB JJIsA TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIINIA

@OoH/ OLIEHOYHBIX CPEICTB pa3paboTaH Uil HPOBEIEHUS MPOMEXKYTOUHOH aTTecTaluu
oOyuaromuxcst no aucuumianHe «Teopusi 4Ymces M 4YHUCJIOBbIE CHCTEMbD» U BXOJUT B COCTaB
OCHOBHOM 00pa30oBaTeNbHOM MporpaMMbl 10 HarpasieHuo noarotoBku: 44.03.05 «Ilegarorudeckoe
oOpa3zoBaHue (C ABYMs NpoQMIIMHU NOJArOTOBKM)» (mpodmibs «Martematuka u WHpopmaTukar)
(xBan¢pukanus ~ «bakanaBpy), peaqu3yeMoil IMpH MOATOTOBKe oOydarommxcs B QenepaabHOM
roCy/IapCTBEHHOM OOJIKETHOM 00pa30BaTEeIbHOM YUYPEKICHHH BbICIIEr0 0Opa3oBaHMs «ANTalCKul
rOCYJIapCTBEHHBI T'yMaHUTApHO-TIearornyeckuii ynupepcuter uMmeHu B.M. llykmmnay. PoHp
OLIEHOYHBIX CPEACTB MpeAHa3HAYeH Il MPOBEPKU C(POPMUPOBAHHOCTH KOMIIETEHIIM, 3asBICHHBIX B
nporpaMMe JUCHMIUIMHBI « Teopusi Yucesa M YHCJIOBBIE CHCTEMbD» B COOTBETCTBHM C Y4eOHBIM
wianoM 44.03.05 «Ilegarornuyeckoe obpazoBaHue (C AByMsI MPOPMISIMH TOATOTOBKH)» (TMPOQPHIIb

«Maremaruka u Undpopmartukay) (kBanupukanus «bakamaBpy).



IlepeyeHb KOMIETEHIMI C YKA3aHUEM 3TANOB UX ()OPMHUPOBAHUS B NMPoLECCe OCBOEHMS

— - CnocobeH MpoeKTUPOBaTh U PEaTH30BBIBATH MPOrPaMMy OCHOBHOTO U CPEIHEro OOIIEero

o0pa3oBaTeIbHOM NPOrPaMMBbI

oOpaszoBaHus B peaMeTHO# obmactu Maremaruka (ITK-1).

Kommeren HNuauxkaropsl OneHo4HbIE
1, CpencTBa
ATaIbl

3namop: [IpakTuko-
- [IK-1.1: 3HaHHe OCHOBBI METOJIMKH IPEIOIaBaHUs, OCHOBHbBIC | OPUEHTUPOBAHHO
MPUHIUIIBI  ICSITEJIBHOCTHOTO TMOAXOJa, BHUABI U TPHUEMBI | € 3a/1aHueE!
COBPEMEHHBIX TI€IarOTHYEeCKUX TEXHOJIOTUH B  00JIACTH | KOHTPOJIbHAs
marematuku (3.1); pabora, a3,
- [IK-1.2: 3nanue paboueil mporpaMMbl U METOJUKUA OOYUEHHUS | KOJUIOKBUYM,
1o matematuke (3.2); WUTOTOBBIN TECT.
Ymemu:
- [IK-1.3: ymeHue miaHupoBaTh U IPOBOJAUTH yUeOHbBIE 3aHATUS
o marematuke (Y.1);
[1K-1
4 yran - 1IK-1.4: ymenue wuCHoOIb30BaTh METOAbl M CPEICTBA
MEJarorHYecKOro  MOHUTOPHUHTA, TO3BOJISIIONINE  OIICHUTh
CTerneHb C(OPMUPOBAHHOCTH Y JETEH KayecTB, HEOOXOIUMBIX
JUTsl alibHelIero o0y4yenus u pa3putus no Mmaremaruke (Y.2);
Bnaoemy:
- [IK-1.5: Bnamets Gopmamu U MeTOJaMH OOYYEHHS, B TOM
YHClie BBIXOAAIIUMU 32 PAMKH Y4eOHBIX 3aHSITH: MPOEKTHAsS
NeSTETbHOCTh, J1a00paTOpPHbIE HKCIEPUMEHTHI, MPAKTUUECKUE
3aHsaTus u T.10. (B.1).

Komnemenyus IIK-1 c ykazanuem smana gpopmuposanus ¢ npovecce 0C60eHUs
odpazoeamenvHOll RPOPAMMDBL

Komnerenmust TIK-1 (cmocoOeH MpOEKTHPOBaTh M PEalM30BBIBATH MPOrPAMMY OCHOBHOTO U
cpenHero obmiero oOpa3oBaHMs B IpeaMeTHOM obimactu Matemaruka) GopMmupyeTcs Ha YEeTBEPTOM
sTane GOpMHUPOBAHUS KOMIIETCHIIUH.

Komnerenmus I1K-1 ¢opmupoBanack B npoiiecce u3y4eHus JaHHOW TUCHUIUIMHBI U MPOJOJIKHUT
dbopmHpoBaThCs Ha CIEAYIOIIMX Kypcax B IHpolecce HM3y4eHHs JAPYruX Y4eOHBIX JUCLMIUIMH,
MPOXOXKJACHUSI TPAaKTUK W HMTOTOBOM TOCyIapCTBEHHOM arrecTanuu (3ammra  BBITYCKHOM
KBaJTM(UKAIIMOHHON paboTHI).

TunoBoe KOHTPOJBHOE 3aJaHHME JJs OLEHKH C(HOPMHUPOBAHHOCTU JAHHOW KOMIETEHLIUU
HaIpaBJIEHO Ha AEMOHCTPALMIO TOTOBHOCTH ITPOEKTUPOBATh M PEAIM30BBIBATH IPOrpaMMy OCHOBHOI'O
U CpeaHero odIero o0pa3oBaHus B IPeAMETHON obacTn MareMartuka.

1. Tunosoe konmponvroe 3a0anue nHa smane gpopmuposarnus I[1K-1:

8 cemecT
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OO0pa3sen BapuaHTa KOHTPOJIbHOM padoTsl (8 cemecTp)

Bapuanr 1

1073
Coxparuth ApoOb —— , UCTIONB3YS anroput™ EBkinaa.

3683
Kakwue u3 uncen: 631, 637, 1027, - aBistoTcsi IPOCTHIMU?
C nomomipto kanHoHuueckoro pasnoxxkenus Haitu HOJl u HOK yucen 572 u 1118.
Pemnth B HaTYpalIbHBIX YHCIAX CUCTEMY ypaBHeHUM: x + y =150
HO/I(x,y) = 30.
Pemnth B menbix uncnax ypapaenue 43 x +37 y = 21.
Brimonauth ykazanusie aerdctBus: 400425 : 235 + 10445 — (235 - 345) = .
[IpencraBuTh 4YMCIO X B YKa3aHHOM CHCTEME CUUCICHHUS €ro KpaTko U pa3BepHYTOMN
CHCTEMAaTHYCCKOM 3anuChio: a) 3A9,2416 = x10; 6) 2135,46875 = x4.

Kpurepnu oieHKH KOHTPOJLHOM Pa0d0ThI:

Kaxxnoe 3amanue paboThl OlleHUBaETCs B Oajiax; MpH JOMYIICHHBIX ONIMOKAX OIICHKA 3a 3a/IaHu¢e
CHIKACTCS.

3amanne Ne6 maHHON pabOTHI OLIEHUBAETCS B 2 Oaiuia, octanbHbie — B 1 6ayur. MakcumanbHO
BO3MOXKHOE YHCIIO 0aIoB 32 paboTy — 8 GayioB.

[Tpu orleHMBaHUM 3a/1aHUS YUUTHIBAETCA aKKypaTHOCTh O(POPMIIEHHS U IOJPOOHOE ONMCAHNE
X0Jla PEUICHMSI CO CChUIKAMH Ha COOTBETCTBYIOIIMM TEOPETUYECKUI MaTepHall.

Nrorosas oreHka 3a BCro paboTy COOTBETCTBYET MPOICHTY MOIYYSHHOTO CYMMapHOro O6aiia 1o
OTHOILICHHIO K MAKCUMAJIBHO BO3MOKHOMY YHUCITY OaJlIOB.

[onoxurenpHOI cunTaeTcs oneHka 3a padbory He MeHee 60%. [Ipu oTpuIaTenbHOM OleHKe
CTYICHT MEPENUChIBacT paboTy 3aHOBO (IPYroil BapuaHT).

CTyaeHT MOXeT MOBBICUTh PEHTHHTOBBIN 0asul, BHIIOJIHUB PadOTy Hax omrOkaMu. PeHTHHTrOBbIN
0aJu1 32 MOBTOPHYIO paboTy M MpH paboTe Ha/l OMIMOKAMU HE MOXKET ObIThH Oosbie 75 %.

2. Tunosoe konmponvHoe 3a0anue na smane gpopmuposarus [1K-1:
Bonpocekl Kk KOJJIOKBHYMY 110 Teopuu uncel (8 cemecTp)

OTHoOIIEHUE JIETMMOCTH U €ro MpocTeiiime cBoiCTBa (I0Ka3aTh Jt00bIe 3 CBOHCTBA).

Henenne ¢ octatkoM. Teopema 0 I€IEHUH ¢ OCTATKOM (C I0Ka3aTeIbCTBOM!).

HO/I u ero cBolicTBa (J10Ka3aTh JIFOOBIC 2).

Anroputm EBknuaa (c pokazarenbcTBoM 2-x cBoiicTtB HOJI, nexamux B OCHOBE alropurma),
Teopema Jlame; pacmmpeHHsli anroput™ EBkinna.

B3anMHO mipocThie uncna (J1oka3aTh Jr00bIe 2 CBOMCTRA).

HOK wu ero cBoiicTBa (10Ka3zaTh J00ObIe 2 CBOMCTBA, B TOM YHCJE - TEOPEMY O B3aUMOCBS3U
H.0.JI. ¥ H.0.K.).

[Tpoctbie uncma. CBOHCTBa MHPOCTBIX YHCEN (J0Ka3aTh CBOMCTBO HAMMEHBIIETO IPOCTOTO

JIEIUTENS YMCila U OCHOBHYIO Teopemy apudmeruku). Hepasenctsa YeOwimiéBa aiisa 77 (x).



8.
9.

10.

11.

12.

Nogkrw DdpE

©

YucnoBbie GyHKIMH (YUCIIO U CyMMa HaTypalbHBIX JEITUTEIICH).

Koneunrie nemnneie npobu. CyliecTBOBaHUE U €IMHCTBEHHOCTh 3HAUEHUS IISTHON APOOH.
[Toaxonsmue aApoOH aJis JaHHOW KOHEYHOM IIETHOM JpoOW M MX CBOMCTBA (J0Ka3aTh JitoObIe 2
CBOICTBa, B TOM YHUCJIC - TEOPEMY O B3aMMOCBSI3U COCEHHUX MOIXOISAIINX APOOEH).
CuctemMaTH4eCKHME 4YHCIIA, TeOpeMa O CYIIECTBOBAHMHM M CIMHCTBEHHOCTH TPEICTaBICHUS
HATYpaJIbHOTO YHCIia B BUJE CHCTEMATHYECKOW 3alucH 1o JII000My OCHOBaHMIO (>1 ; mepexon
W3 OJTHOM CHCTEMBI CUMCJICHUS B JIPYryI0; apu(PMETHUYECKUE OTNEepalliy HaJ CHCTEMAaTHYCCKUMU
YHCIIAMU.

Perrenne HeonpeaeICHHBIX YPaBHEHHI MEPBOM CTEMEHH ax + Dy = ¢ (C MOMOINBIO aaroputMa
EBxnnpna, pacummpennoro airopurma EBkinaa, ¢ mOMOIIBIO MOAXOASIINX JpoOeit).

Kpurepuy olileHKHM 0TBETA HA BONPOCHI KOJLJIOKBHYMA:

1. KomiokBuyM npoBOJIUTCS B MUCBMEHHOM (hopMe 1o OusieTaM: NmepBbIif BOIPOC U3 MPOrpaMMbl
KOJIJIOKBUYMa IpeZIonaraeT MOJIHbI OTBET C JOKA3aTelbCTBOM OJHOM M3 TEOpeM, BTOPOH
BONIPOC TpefrnonaraeT (OPMYIUPOBKY ONPEISICHHA TMOHATHH ¢ WUIIOCTPAIlMe WX
IpUMEepaMHu.

2. Kaxnpiii Bonpoc OmiieTa olieHnBaeTcst B Oaiiax; mpy JOMYHICHHBIX OIMMOKAaX M HETOYHOCTSIX
B ()OpMYJIMPOBKAX OIpeJIeIeHUI U JJ0Ka3aTeIbCTBE TEOPEMbI OLIEHKA 3@ BOIIPOC CHUKAETCS.

3. Bompoc Nel onenuBaercst B 3 6asmia, Ne2 — B 1 6aut. MakcumaabHO BO3MOXKHOE YHCIIO OaylioB
3a paboty — 4 Gama.

4. Ilpu OICHMBAaHWMU OTBETA YYHUTHIBACTCS: MPABHIBHOCTH (OPMYIHUPOBOK; YCTAHOBIICHHE
B3aMMOCBSI3M TEOPHH U MPAKTHKH; COAEPKATEIbHOCTh U aPTyMEHTUPOBAHHOCTb. MOJHOTA U
CTPYKTYpHas JIOTMYHOCTb JI0Ka3aTeIbCTBA; IIIyOrMHa 3HAHUI BoIpoca.

5. HroroBast (peMTHHIOBas) OLIEHKA 332 KOJUIOKBUYM COOTBETCTBYET IMPOLIEHTY IMOJYy4YE€HHOI'O
CyMMapHOro 0ajijia 0 OTHOIIEHHIO K MAKCUMAJIbHO BO3MOXXHOMY UUCITY OaJUIOB.

6. [lonoxurenbHOW cumtaercs oreHka He meHee 60%. [Ipu oTpulaTeIbHON OLIEHKE CTYIEHT
NepecaaeT KOJJIOKBUYM 3aHOBO (Apyroi Omier, u He 6ojiee 2-x pas).

7. PelTuHroBBIN Oas1 3a MOBTOPHYIO Mepeciauy He MOXKeT ObITh OonbIie 75 %.

3. Tunosoe xkonmpoavHoe 3a0anue Ha smane gopmuposanus [1K-1:

O0Opa3seln BApuaHTAa MHANBUAYAJIbHOI0 JOMAIIHEeTo 3a1aHus (8 cemecTp)

Bapuant Nel

Jlokasath, 4To JuIs Iro0oro HaTypansHoro n 7" +11-3" kpartno 4.
Jlnst anicen a = 3441, b = 414 wnaittu HOJT (a,b) 1 HOK (a,b) ¢ momoripto anroputma EBkinaa;
Haiitu npencrasienre HOJI (a;b) B Buzae nuHeiHOM KOMOMHAIMY Yucen a u D.
Haiitu yncno HarypanbHbix aenuteneit uncna 4820.
C nomomipto kaHoHuuyeckoro pasnoxxkenuss Haitu HOJl u HOK uucen 572 u 1118.
Br16paTh npocTble uncia U3 oTpe3ka HaTypalibHOro psja ot 610 no 650.
BeimonHuth ykazanubie aedctBus: 122235 1 245 + 10435 — (235 - 34s5) = .
[IpencraBuTh YKMCIO X B yKa3aHHOM CHCTEME CUMCIICHHSI €T0 KPAaTKOW M pa3BepHYyTOM
CHUCTEMAaTHYCCKOM 3anuchio: @) 3A7,4216 = x10; 6) 3276,46875 = x4 .
Pemute ypaBHeHue 59X +17y =7 4eThIppMs criocoOaMu: ¢ MOMOIIIbIO anroputma EBkimna,
pacIIMpeHHOro anropuT™Ma EBKiIH/Ia, UCTIONB3Ys CBOMCTBA MOIXOIANIUX IPOOCH, CBEJCHHEM K
CPaBHEHHUIO.
Haiitn ocratok ot nenenus 3% + 7% ma 25.
Pemuth cpaBHeHUS (MCMONB30BaTh METOJ MpeoOpa3oBanus kodhduimeHTos, hopmyny Ditnepa,
MTOAXOISIINE TPOOH):

4x =18(mod15) ;



11.

12.

13.

14.

14x =50(mod62) ;
113x=89(mod 311).

PemmmTs cucremy cpaBHEHHI UCIIOIB3YS METO/I MIOCIEIOBATEIIBHON NOJACTAHOBKU U KUTANUCKYIO
TeopemMy 00 ocTaTKax:

3x =5(mod13);

2x =17(mod 21);

5x = 31(mod 32).
Haiitu nopsiiok kiacca BBIYETOB 5 o moayio 19. Kakue enie kiacchl BBIYETOB 110 MO0 19
HMEIOT TOT XK€ TOPsI0K?

Peruth cpasnenus : 21x* =5(mod43), 8" =1(mod 23) ucronb3ys cBoiCTBA HHAEKCOB H
TaOJIUIBl MHJCKCOB.

Haiitu anuny npeanepuosia u JUIMHY NEpUO/Ia AECATUYHON ApoOu, B KOTOPYIO 0Oparaercs
OOBIKHOBEHHAsI HECOKpaTUMas IpoOb co 3HaMmeHarenem 350 .

Kpurepun onenku 3axaunii UJ13:

1. Kaxnoe 3amanue NJI3 onenuBaetcs B 1 0aut; mpy JOMYIMICHHBIX OMIMOKAX OLICHKA 3a 3a/IlaHKe
CHIDKAETCS.

2. llpu OlleHMBAHWY 33/IaHUS YIUTHIBACTCS aKKYPaTHOCTb OPOPMIICHHS U TIOAPOOHOE OITUCAHNE
X0/1a PELICHHS CO CChUIKAMU Ha COOTBETCTBYIOIINI TEOPETUYECKUM MaTepuall.

3. Hroronast ornieHka 3a BCIO pabOTy COOTBETCTBYET MPOLIEHTY MOJIYYEHHOTO CyMMapHOTo Oajia 1o
OTHOUICHHUIO K 001memMy uncity 6amios 3a Bce UJ13.

4. Onenka 3a /13 e meHee 60% cunrtaercs moI0KUTEIbHOM. [IpH OTpUIIATENILHOI OLIEHKE CTYACHT
BBINOJIHSAET pabOoTy HaJ OIMOKaMH; PEeHTHHIOBBIN 0asul 3a OBTOPHYIO paboTy HE MOXKET ObITh
6onbie 75 %.

5. Ouenka annynupyercs, eciv Ha 3amute /13 (ipu cobecemoBanuu ¢ penoaBaTesieM)
CTYJIEHT HE NOATBEPIUII CAMOCTOSATEIBbHOCTh €r0 BBIIIOJIHEHHUS.

6. Omuenka 3a /I3 cHmkaeTcs Mpu HECOOIIOICHIH CPOKOB €ro c1adn: MUHYC 1% 3a Kax bl
IIPOCPOYECHHBIN JCHb.

4. Tunosoe xonmponvHoe 3a0anue Ha smane opmuposanus 11K-1:

O0Opa3sen BapuaHTa MPOBEPOYHON PadOTHI O Teopuu cpaBHeHmii (8 cemecTp)

Bapuant Ne 1

=

Haiinute ocrarok ot nenenus 359 wa 17.
2. Pemmte cpaBuenus: a) 14x =30 (mod 21); 6) 12x =52 (mod 16); B) 5x =11 (mod 23).

3x =5(mod13);
3. .Pemmte cuctemy cpaBHeHuit < 2x =17(mod 21);
5x = 31(mod 32);

[pumeuanue. 3adanue Nel oannoti pabomul oyenusaemces 6 2 dbanna, Ne2 — ¢ 1,2 6anna (o 0,4
3a kadxcooe cpasnenue). Makcumaibro 603modicHoe uucio bainos 3a pabomy — 4,2 banna.

O0Opa3seln BapuaHTa NPOBEPOYHOI PadOTHI MO HEeMHBLIM JAPoosiM (8 cemecTp)

Bapuant Nel



1. Pa3noxuTh B 1enHyl0 ApoOb M 3aMEHHUTh MOAXOIAIIEH apoObio ¢ ToyHocThio 10 0,001
uucio V29

2. Haiiti 3HaYeHUE IIEMHBIX APOOEH:
a) KOHEUHOM 1enHoi apodu [2; 3,1,7,4,2,3,5];
6) Geckoneunoii mepuoamueckoii nenHoi apobu [2; (31)]; cocrasuts ypasmenue, omuu u3
KOpHEW KOTOPOTO paBeH 3TOMY YHCITY.

3. PemmuTs B LeNbIX YncIax ypaBHeHUE 59X —27Y = 7 ¢ MOMOUIBIO amnmnapaTa HEemHbIX JpoOei.

[Ipumeuanue. Kaocooe 3adanue oanunou pabomsi oyenusaemcs ¢ 1 6ann. Maxcumanvro
803MOJICHOE YUCIo banios 3a pabomy — 4 6anna (3a0anus 2a u 26 oyeHu8arOMcsi OMoOeNbHO).
5. Tunosoe xonmponvroe 3a0anue na smane popmuposarus I11K-1:

OO0pa3en BapuaHTa KOHTPOJLHOIO OIIPOCA MO0 TEOPUM cpaBHeHUI (8 cemecTp)

Bapuanrt Ne 1

3anuImMTe COOTHOIICHHE, PABHOCHIBHOE JaHHOMY: a =6 (mod m).

3anuiuTe NOJHYIO U IPUBEIEHHYIO CUCTEMbI BBIYETOB 10 MOAYIIO 12.

Chopmynupyiite TeopeMy Diliiepa u ee 4acTHBIN ciayyail — Teopemy Depma.

Yro HasbiBaercs pemrenuem cpaBaenus f(X)=0 (mod m) ? Ilpuseaute mpumep.

CKOJIBKO pELICHUI MOXKET UMETh CpaBHEHHE ax = g (MO M) B cilyyae ero pa3pemumMocTu?

[TpuBenuTe npumep cpaBHeHus ax = ¢ (mod 12)

a) He UMEIONIETO PElICHHIA;

0) umerorniero 1 perieHue;

B) UMEIOIIETO 3 pelIeHHUS.

Haiite onpenenenue nokasatens (OpsAAKa) Kiacca BEIUETOB 110 MOJYJIIO /1.

Kakue 3HaueHuss MOTyT IPUHUMATh [T0OKA3aTeNN KJIACCOB BBIUETOB MO MOJYIHO 52 ?

9. CKOJBKO CYHIIECTBYET KIJIACCOB BBIYETOB C IIOKa3zaTelieM O IO MPOCTOMY MOAYIIO p?
[TpuBenute nmpumep B cirydae O6=26 u  p= 53.

10. Kakoe umncino Ha3blBaeTcss MNEpBOOOPAa3HBIM KOpHEM MO mpoctomMy wmoaymo p? Kaxoi
MOKa3areiab UMEET NepBO0Opa3HbIi KOpEHb 0 MO0 43 ?

11. Yemy paBHO 4HCIIO MEPBOOOPA3HBIX KOpHEH 1Mo mpoctoMy mMoaymo p? CKONbKO UX B clydae
p=47"7

12. 3nas, yto 10 sBiaseTcss MepBOOOPa3HBIM KOpPHEM MO MOAyiawo 17 , HalguTe OCTalbHBIE
1epBOOOpa3HbIE KOPHU MO ITOMY MOAYJIIO.

13. Yo Ha3bIBaeTCs MHAEKCOM YHCIIA @ O MPOCTOMY MOAYNIO p IPU OCHOBaHUHU (] ?

14. TTpu moMomy TabIHIl MHAEKCOB pemute cpaBHenne 21x* = 5(mod43) .

ok ownrE

® ~

15. B ueMm 3axiroydaroTcs JOCTAaTOYHBIE YCJIOBHUS BO3MOXHOCTH IPEICTaBICHUS HECOKpAaTUMOMU
. a . .
OOBIKHOBEHHOM JpoOu E: a) B BHJE KOHEYHOM (-M4HOl ApodOu; O) B BHAE YHUCTO

MEePHONYECKON (-MYHOM ApoOU; B) B BUIE CMEIIAHHOW NepuoanYecKoil -uunoit apodu? Kak
3TH ycioBus GopmysupyroTes, ecau =10 ?
16. YcraHoBHUTE BUJ IECATUYHBIX APOOEH, KOTOPBIE MONTYYAIOTCS MPU 0O0paIIeHnH OOBIKHOBEHHBIX
. 3.1 1 3
apobeit: —;—;—;—
25 14 33 45
17. Kak HaxoauTcs AMUHA TIEpUO/Ia U JUTMHA MPEATIEPHo/Ia TPU 00palieHH 0OBIKHOBEHHOM Apo0Ou
B (-UYHYIO?
18. HaiiquTe miuHy npeanepuona M JUIMHY Mepuojia AeCATUYHONW ApoOH, B KOTOpY obOpariaercs
OOBIKHOBEHHAs] HECOKpaTumas ApoOb co 3HaMeHaTesneM 18 .



19. Copmynupyiite obmmii mpusHak aenumoctu [lackans.

20. Chopmynupyiite npuszHaku aenumoctd Ha 3,4,9,11 B AecaTUYHOW CHCTEME CUWCICHHS.
[TpuBenuTe mpUMeEpHI.

21. BeiBeuTe pU3HAK JICTUMOCTH Ha 71 B CUCTEME CUHCIICHUS C OCHOBAaHHUEM (| TIpH

m=4,q="1.

KpuTepum olieHKM KOHTPOJbLHOTO 0Npoca:

=

Kaxapiit Bompoc orieHnBaercs B 1 Gai.

2. Urorosas o1eHKa 3a BECh OIPOC COOTBETCTBYET MPOIEHTY NMPABUIBHBIX OTBETOB IO OTHOLICHUIO K
00I1IeMy YHCITy BCEX BOIPOCOB.

3. OrueHka 3a ONpoc CYUTACTCS MOJOKHUTEIBHOM, €CITU CTYJSHT OTBETHJI MPABUIBHO HE MEHEE, YeM

Ha 60% Bcex BOMPOCOB.

6. Tunosoe xoumponvHoe 3adanue na smane gopmuposarus I11K-1:
Hrorossiii TecT

M0 TEOPHUH YKce] U YHCIOBBIM cucTteMaM (8 cemecTp)
I[I/I)IaKTH'leCKI/Ie €ANHUILbI:

JlenuMocTh U MPOCTBIE YUCIIA.

CucremaTnyeckue yucia.

OTHoIIeHNE CpaBHEHHUS B KOJIbLE £ U €0 OCHOBHBIE CBOWCTBA.

CpaBHEHHS M CUCTEMBI CPAaBHEHUI C HEN3BECTHOM BETMYMHOM.

IToxa3zarenu (HOpSII[KI/I) YHCCII U KJIACCOB BBIUCTOB IO JAHHOMY MOYJIIO. HHI[GKCI)I YHUCCII U
KJIACCOB BBIYETOB 110 JAHHOMY MOZYJIIO.

I[Bqu'IGHHI)IG CpaBHCHHUA 11O IPOCTOMY MOIYJIIO. KBaleaTI/ILIHI)IG BBIYCTHI 1 HEBBIYUCTHI.
Apudmernueckue NpuiIoKeHUsI TEOPUH CPABHEHUIA.

8. IlpencraBneHne AEWCTBUTEIBHBIX YMCEI IETHBIMHU JIPOOSIMH.

gk~ wNE

~No

1. AEJIUMOCTDB U ITPOCTBIE UUCJIA
1. TIpu JaeneHuu 1EI0T0 YKMcia ¢ Ha HEKOTOPOE II€JI0€ MOJOXKHUTEILHOE YUCI0 b gacTHOEe paBHO (, a
octarok r. Kakue u3 yTBep)KICHUMN P 3TOM SBJISIOTCS BEPHBIMHU?
1) a=bg+r, 0<r<b; 2) HOZ(a,b) = HO(b,r); 3) HO/(a,b) = HO/(q,r);
4) Ipu nenennu —a Ha b ocratok pasen —t. 5) Ipu nenenuu —a Ha b octaTok paBen b-r.

2. Tlpu nenennu a Ha 7 ocTaTok paBeH 2. OCTAaTOK TIpH AeNEeHHH a° Ha 7 PaBeH ...

3. HauGonpmmii oOmwmii nenutens ais gucen 589 u 713 HaxoauTcst B UHTEpBaje
1) (0;9); 2) (9;20); 3) (22;30); 4) (30;35).

4. Haumensbliee o01ee KkpatHoe yncen 952 u 588 paBHo ...



5. IIpoctoe umcio 2 BXOAUT B KAHOHUYECKOE PaA3NIOKEHHUE JIFOOOT0 HATYypaTbHOTO CIUTEINS YHCIIa
a=5544 ¢ nmokazareieM CTEIICHU « TaKHM, YTO

1) a=3; 2) a<3; 3) a>3; 4) a=4.

6. Ilycte umcma a, b wm C mpencraBneHsl B BuAe a=pl-py-..pd, b=pl pl...pl,
c=p-py-..-pl, TIe Bce Pi — MOMAPHO PA3JIMYHbIE MPOCTHIE YMCNIA, @ BCe o; = O, fii = 0, vix 0.
3aBepiuTe KaXa0e U3 MPEeAoKEHUNH COOTBETCTBYIOIIMM €My 3aKJIFOUCHHEM TaK, YTOOBI MOIY4HUIOCh
BEpPHOE yTBEPIKICHUE:

1) Eciiu ¢<=HO/I(a,b), To ...; 2) Ecnu ¢ — obuuit nenurens uncen au b, 1o ...

3) Ecin ¢=HOK(a,b), 10 ...; 4) Ecnu ¢ — o61mee kpatHoe uncenau b, 1o ...

5) Ecnu ¢ He sABisieTcst O0IIUM JeIMTEIeM Yucest a u b, To ... .
a) yi=max{a; A}, i=1,2,...k. 6) yi=min{a; £}, i=1,2,....k. B) vi<min{a; A}, i=1k.
r) yizmax{a; £}, i=1k. x)yi>min{a; £} mns mexoropeix i (1<i<k).

7. Kakue U3 cieayromux Yices BIsS0TCS IPOCThIMU?
1) 473; 2) 273; 3) 149; 4) 281; 5) 119.

8. Kakue u3 yTBep:KIeHH SBISIOTCS BEPHBIMU?
1) Yucno nenutcs Ha 45 TOT/AA U TOJIBKO TOTIa, KOT1a OHO AEIUTCA Ha 5 v Ha 9.
2) Yucno genutcs Ha 45 TOTa U TOJIBKO TOTJa, KOI/1a OHO AENUTCS Ha S 1 Ha 3.
3) Yucno nenutcs Ha 12 Torna U TOJBKO TOT/Ia, KOT/Ia OHO JICJTUTCS Ha 2 U Ha 6.
4) Yucno nenurtcs Ha 12 Tornaa u TOJIBKO TOTA, KOTJa OHO JeIUTCs Ha 4 1 Ha 3.

9. IlpocToe umcno 3 BXOAUT B KAHOHHYECKOE Pa3IOKEHUE JIF0OOTO HATYypaTbHOT'O KPATHOTO YHCIIA
a=2520 c moka3arejieM CTCIIEHH &« TaKHUM, YTO

Da>3; 2)a=2; 3) a<2 4) a>2.

10. Jlns uncen a=28.31°.72! g b=212.514.71° yx manGonsmmit 0OIMIT TENTUTENH paBEeH
1) 212_315_514_721. 2) 28_315_715. 3) 28.514_715. 4) 28‘715_

11. Jlns ancen a=28.31°.72! g b=212.514.71% yx HaumensIIee 06IIEE KpaTHOE PABHO
1) 212_315_514‘721. 2) 212_514_721. 3) 212_315_721. 4) 220‘315_514_736.

12. ITpu nenernn Ha —142 MOXKET MOTYYUTHCS OCTATOK
1) 187; 2)-45; 3) 56; 4)-160.

13. Ocratok ot aenenus uncia —135 Ha 14 paBeH
1)9; 2)-9; 3)5; 4)-5.

2. CHACTEMATHYECKHUE YUCJIA

1. Yncno 430415 B miecTUpUYHON CHCTEME CUMCIICHUS 3aITUIIETCs KaK
1) 42212¢; 2) 2424¢; 3) 21224¢; 4) 531133e.

2. Yucmo 1101010112 B BOCBMUPHUYHOM CHCTEME CUMCIICHUS 3aIUIIETCS KaK
1) 356g; 2) 653s; 3) 642g; 4) 753s.

3. Yucno 11101010112 B miecTHaAATHPUYHON CUCTEME CUHUCIEHUS 3AIUIIETCS KaK
1) 3101116; 2) 3(10)1116; 3) 38(12)16; 4) 3(10)(11)1s.

4. OcHOBaHME (] B CHCTEME CUMCIICHUS, B KOTOPOH BBITIOJHsETCST paBeHCTBO 364q=30014,
PaBHO ...



5. Tabauma

4 5 6
6|20q| 26q | 30q
7| 244 | 2(11)q | 364
8|28q| 34q |40q

SABJIACTCA 4aCThIO Ta6J'II/II_U:I YMHOXCHUS B CHCTEME CUHCIICHUS C OCHOBAHUEM (], paBHBIM ...

6. Hucno 100324 B IECATUYIHOM CUCTEME CUMCIICHUS 3aUAIIETCA KaK
1) 1038; 2) 78; 3) 270; 4) 288.

7. 400425 : 235 + 10445 =
1) 2333s; 2) 2223s; 3) 32235, 4) 3334s.

8. 3250417 — 2357 - 467 =
1) 3132317; 2) 3106317; 3) 1430217; 4) 3065367.

9. Hucno 148 B BOCbMUPHUYHON CUCTEME CUMCIICHHUS 3alUIIIETCS KaK
1) 422g; 2) 224g; 3) 24g; 4) 242s.

10. PaBenctBo 254+345=1043 BO3MOKHO B CHCTEME C OCHOBAaHUEM (=...

11. Yucno 46 3anmceiBaeTcs TeMu ke nudpamMu, HO B 0OOpaTHOM IOPSAIKE B CHCTEME CUHCICHHS C
ocHoBanuem 1) 7; 2)8; 3)9; 4) 12.

12. PaBeHcTBO 45=231¢ BBINOJIHAETCS, €CIM OCHOBAHUE CUCTEMBI CUUCIIEHUS (] PaBHO ...
1) 4; 2)5; 3)6; 4)8.

3. OTHOIIEHUE CPABHEHUS B KOJIBIIE Z M EFO OCHOBHBIE CBOMCTBA

1. Jins uensix gucen @, b, m (m=0) yreepkaenue a=b(mod m) He paBHOCHIIBHO YTBEPIKICHHIO

1) a=mg+b (qe Z); 2) (a-b)m; 3)au b umeror oguHaKOBBIC OCTATKK TIPH JSIICHUN HA M;
4) a=bm.

2. YrBepkaeHue «uucio N umeeT Bu 10k+3» paBHOCHIBHO CpaBHEHHUIO

1) n=10(mod 3); 2) n=3(mod 10); 3) 10 =3 (mod n); 4) n=k (mod 10).
3. YcTaHOBHTE COOTBETCTBHE MEX/Yy PABHOCHIBLHBIMHU YTBEPKICHUSIMH
1) a u C UMEIOT OJITMHAKOBBIC OCTATKH TipH jaejienuu Ha b (b£0) a) a = b(mod c)

2)(a-b) ic 0) a = 0(mod b)
3)a:b B) C = b(mod a)
4) c=b+ak, kezZ r) a = c¢(mod b)

4., PaBeHncrTBa ?+? =§ n ?? = 4_]- HMCIOT MECTO B KOJIBII€ KJIACCOB BBIYCTOB IO MOAYIIIO m
1) m=8; 2) m=9; 3) m=10; 4) m=11.

5. MynbpTHIUIMKATUBHYIO TPYIITY 00pa3yeT CenyIolias COBOKYIMHOCTh KJIACCOB BHIYETOB
0 MOIYJI0 M=6:



6. Ilonamu saBasroTcs KOJIbIIa KJIACCOB BBIYCTOB 110 MOJYJIIO m
1)m=2; 2)m=7; 3)m=8; 4)m=9.

7. Ilna xnacca 3 (mod 8) ob6paTHbIM siBsieTcs kimace: 1) 1; 2) 6; 3) 5; 4) 3.

8. IlonHyro cucTteMy BBIYETOB IO MOAYIIO M=5 00pa3yeT COBOKYIHOCTb YHCEIL:
1) {0,7,-7,13,15}; 2) {-16,-15,-24,32,48}; 3) {4,19,61,82,5}; 4) {72,62,50,21}.

9. KonnuecTBO HaTypalbHBIX YHCEIN, HE MPEBOCXOASIINX a=125 u B3aMMHONPOCTHIX C @, PABHO ...

10. ITpuBeaEHHOM CHCTEMOM BBIYETOB 1O MO0 M=12 SBJISIETCSI COBOKYITHOCTD YHCE
1){0,1,17,23}; 2){1,3,5,7,11}; 3){-47,17,31,-1}; 4){-13,17,19,23,25}.

11. Ocrarok ot nenenns 3% wa 5 pasen: 1) 4; 2)3; 3)1; 4)09.

12. Tlocnennss mudpa B AecATHUHOM npencTaBneHny uncna 31% pasma: 1) 4; 2)3; 3)1; 4) 9.

13. Tocnenue gBe MUBPHI B AECATUYHOM HPEACTABIEHHH uncia 3243

1)81; 2)27; 3)43; 4)29.

PaBHBI:

14. CkonpKHUM KJIaccaM BBLIYETOB I10 MOAYJIHO 21 MMpUHAJICIKAT BBIYCTHI U3 OAHOT'O KilacCa 110 MOAYIIO
7?
1)1 2)7; 3)3 4)2L
15. Pemenuem YpaBHCHUA é—)_C = 7 , TAC é u ? — KJIaCChI BBIYETOB 110 MOAYIIO 11, ABJISACTCA Kj1aCC
1)7; 2)8; 3)9; 4)10.

16. MynpTUIUTUKATUBHYIO TpYIIy OOpaTHUMBIX 3JEMEHTOB 00pa3yeT cieayrolas COBOKYIHOCTb
KJIACCOB BBIYETOB 110 MOAYJIIO 8.

17. KonmuuecTBO KJIaccOB B MYJBTHILIMKATUBHOW TpYIIE OOpPaTUMBIX DJIEMEHTOB MO MOIYI0 28
paBuo: 1) 12; 2)14; 3)7; 4)4.

18. Konm4ecTBO 3J€MEHTOB MYJIBTUIUITMKATHBHOW TPYIIBI OOPATHMBIX SJIEMEHTOB IO MOIYJO 29
paBuo: 1) 16; 2) 14; 3)28; 4) 29.

4. CPABHEHUSI U CUCTEMBI CPABHEHH C HEM3BECTHOM BEJIUYNHOMN
1. Crenens cpaBHeHHs 36x° +18x° — 6x*— 4x*+x% +5x+1 = 0 (mod 6) pasna: 1) 6; 2) 5; 3) 4; 4) 3.

2. CpapHenne 20x° — 19x%+15x+6 = 0 (M0d 5) paBHOCHIEHO CPABHEHHIO:
1) 4x*+1 =0 (mod 5); 2)x?+1=0 (mod 5); 3)x>~1=0 (mod 5); 4) 3x+1=0 (mod 5).

3. Yucno pemennii cpaBuenus ax = b (mod 11) moxxer 6b1Th paBho: 1) 0; 2) 1; 3) 2; 4) 11.

4. Yucno perrenuii cpaBHenus ax = b (mod 10) B ciaydae ero pa3pemmMocT He MOXKET OBITh PaBHBIM:
1)2; 2)3; 3)4; 4)5.

5. CpaBuenne ax = 18 (mod 30) B 3aBUCHMOCTH OT NMPHHUMAEMOIO 3HAYEHHUS @ MOYKET HMMETh
Pa3IMYHOE KOJMYECTBO pPEUICHHH. YCTAHOBUTE COOTBETCTBHE MEXIy 3HAYCHHEM a H YHUCIOM
peurenuii cpaBHenus ax = 18 (mod 30):



1) a=7; a)O0;

2) a=6; 0)1;
3) a=5; B)3;
4)a=3. r)6.

6. Pemennem cpaBaenns 13x = 4 (mod 5) ssnsercs knace Beraetos: 1) 1; 2) 2; 3) 3; 4) 4.
7. Pemenuem cpaBuenns 15x = 9 (mod 6) ne sBnsercs knace Beiueron: 1) 1; 2) 2; 3) 3;4) 5.
8. Hucno penrenuit cpasaerust N-oit crernienu f(X) = 0 (mod p), rae p — npocroe yucio, 6ombiiee N, He
MOJKET OBITh:
1) paBubIM N;  2) MeHBbIIKM N;  3) GoabIIuM N; 4) paBHBIM p.

9. Hepa3pemmmbIMu SBISIOTCSA CUCTEMBI CPABHEHUM:
1) 2x =1(mod 4); 2) 2x =1(mod 3); 3) x = 3(mod 5); 2) X =2(mod 3);
3x = 2(mod 5); 3x =2(mod 4); x = 2(mod 3); 3x = 2(mod 6).
=h (modm
10. PenieHneM CHCTEMBI CPaBHEHHH ax=h( Y
a,x=h,(modm,)

B Clly4ae €€ pa3pelIUMOCTH SABJIICTCSA KJIACC BBIYETOB 110 MOLYJIIO
1) m=my+my; 2) m=HOJ/(mi,mz); 3) m=HOK(m1,m2); 4)m=mz-my.

11. YroObI HaliTH YncIa, KOTOPHIC NIPH JICJICHUN HA 4 U 5 Tal0T, COOTBETCTBEHHO, OCTATKHU 2 W 3, HAJI0
PEIIUTh CUCTEMY CPaBHCHHI

1) X = 2(mod 4); 2) 2x =1(mod 4); 3 4x =1(mod 5); 2) X = 4(mod 2);
x = 3(mod 5); 3x =1(mod 5); 5x =1(mod 4); X =5(mod 3).

5. HOKA3ATEJIX (ITIOPAAKH) YUCEJI U
KJIACCOB BBIYETOB 110 JAHHOMY MOJAVYJIIO

1. KoHeuHbIl OPSAOK UMEIOT CIEAYIOIINE KIACChl BBIUETOB 110 MO0 14:
1) 2; 2)3; 3)4; 4)5.

2. TTopsiKH KJIaCCOB BBIYETOB MO MOAYIO 13 MoryT mpuHumars 3Hauenus: 1) 4; 2)5; 3)6; 4) 9.

3. HOpSII[KI/I KJIaCCOB BBIYCTOB 110 MOAYIIIO 24 He MOT'YT IPUHUMATh 3HAUCHUC:
1)2; 2)1; 3)8; 4)6.

4. KonnuecTBO KJIacCOB BBIYETOB MOpsaka 9 mo moaysto 37 pasuo:1)3; 2)6; 3)9; 4)12.

5. VI3 cnenyrommx yTBEpKACHUN ONpeAeNIeHUEM MOPsIIKa Ki1acca BEIUYETOB 110 MOYIIO M SBIISETCS:

1) MOpA/IKOM KJ1acca BEIYETOB a IO MOJYJIIO M HA3bIBACTCA HATYPANBbHOE YHCIIO O, TAKOE, UTO
a =1;

2) HOPSIZIKOM KJIacca BBIYETOB a , B3AMMHO MPOCTOrO C MOJYJIEM MM, HA3bIBAIOT HaMMEHBIIEE
YHUCJI0 O, TAKOE, UYTO a =1;

3) MOPSAIKOM KJIacca BHIYETOB @, B3aHMMHO IIPOCTOrO C MOJYJIEM M, HAa3bIBAIOT HAHMMEHbIIEE

_b‘ -
HaTypaJIbHOE YUCIOo O, TaKoe, yTo a =1.

6. TTopsnok Kiacca 2 1o Moy o 17 pasen 16. M3 clieylomux yTBEpKACHNI CIIPaBeINBHI:
1)2°=1; 2)2°=2";3)2°=2"; 42" =1

7. Iopsnok kiacca 2 1o Monyito 17 paen 8. ToT ke MOPAIOK IO MOAYIIO 17 UMEIOT KIIACCHhI:
1)2°; 22°; 32 4 2.



8. Iopsok Kiacca 2 1o Moxyiio 17 pasen 8. ITopsmok K1acca 2" o Monyito 17 paBeH
1) 4; 2)6; 3)8; 4)10.

9. TTepBOOGPA3HBIM KOPHEM MO IPOCTOMY MOJIYIIIO p HA3BIBAIOT KJIACC BEIYETOB ( 10 STOMY MOJIYIIIO,
MOPSIOK KOTOpOro paseH ... 1) p; 2) p-1; 3) 4(p-1); 4)q.
10. KosiruecTBO mepBo0Opa3HbIX KOpHEH o Moy 19 paBuo ... 1) 18; 2)9; 3)6; 4) 2.

11. Moka3zatemnto 5 mo moxyito 11 nmpunamiexar uucia ... 1) 3; 2)-8; 3) 125; 4) 15.

12. ITycth p — mpocTOo€ YUCIO W ( — NMEePBOOOPa3HBIH KOPEHb MO MOAY/IIO p. Uucio y Ha3bIBaeTCs
...(BCTaBUTH CJIOBO) YHKCIIA X TI0 MOJYJIIO p PH OCHOBaHUH (, eciu Y= x(mod p).
1) mokazarenem; 2) BblueToM; 3) MOpsiAKOM; 4) UHIEKCOM.

13. Unaekc uucaa 35 mo moayito 19 npu ocHoBanuu 2 paBex ... 1) 4; 2)7; 3) 16; 4) 18.

14. [lokazaTenp uncna 8 mo Moaymo 23 sBIAETCS ...
1) peuenuem cpaBHenus 8" =1(mod 23); 2) pemenueM cpaBHeHus 8 =1(mod 22) ;

3) HaMMEHbBIIIUM HATYpaJlbHBIM pelieHneM cpaBHeHus 8 =1(mod 23);
4) HAMMEHBIITUM HEOTPHUIIATEIBLHBIM pellieHneM cpaBHeHus 8" =1(mod 22) .

15. Yucno y sBIM€TCS MHACKCOM UMCIa X 0 MOAYJIIO 13 npu ocHOBaHuUU 2
(YCTaHOBHUTE COOTBETCTBUE):

y X
1)[3]a) |1
2)|416)|2
3)[1|B) |3
4)[0|r) |8

16. Bmecte ¢ unciiom 11 nHnexkcamu yncna 7 mo Moaymnro 13 npu oCHOBaHUU 2 SBISIOTCS YHUCHA ...
1) 23; 2)24; 3)37; 4)35.

17.. U3BectHO, uto ind2 6=5(mod13), ind27=11(mod13). Toraa ind2 42 MokeT ObITH paBeH:
1)3; 2)4; 3)16; 4)55.

6. ABYYWJIEHHBIE CPABHEHUS 110 TPOCTOMY MOAVYJIIO.
KBAJIPATUYHBIE BHIYETHI U HEBBIYETbI

1. HauMeHBIIMMH TT0JIOKUTEILHBIMA KBaApaTUYHBIMU BbIYUCTAMU 110 MOAYJIHO 13 aBagroTCA YMcia:
1) 2; 2) 3; 3)4; 4)10; 5) 11.

2. HauMeHBIIMMH TTOJIOKUTETEHBIMHI KBaApaTUYHbIMHU HECBBIYCTAMU 110 MOOYIIIO 13 gBnsroTcsd yncna:

1)2; 2)3; 3)5; 4)6; 5)8.
3. CKOTBKO pelnreHnii nmeet cpasHeHne x°=9(mod13)? 1)0; 2)2; 3)¢(13); 4) 1.
4. CxonbKo pentenuii nMeer cpaBHenne x’=11(mod13)? 1)0; 2)1; 3) 2

5. Paspemmmo nu cpaBHeHHe x°=2(M0d67)?
1) na; 2) Her.



6. CumBoan Jlexanpa [ﬁj paBeH

1)1; 2)-1.
7. CpaBHenue x’=63(mod131)
1) paszpemmmo; 2) He pa3penmmo.

8. YTBepxIeHHE «a SBISAETCA KBAJPAaTUYHBIM BBIYETOM I10 MPOCTOMY MOIYIIO p» PaBHOCUIBHO
YTBEPKACHUIO

p-1 p-1

1) a? =i(mod p); 2) a? =-1(mod p); 3)cumson Jlexanapa (%) o

4) cumBoi Jlexxanapa (%J =-1; 5) cpaBHenue x’=a(mMod p) pa3pemnmo;

6) cpaBHeHne x’=a(mMod p) He pa3pemmmo;

7. APUOMETHYECKHUE MPUJIOKEHUA TEOPUM CPABHEHUI

11 12 7 73
1.B 06 00 L) =52 = 3) —; 4) —.
KOHEYHYIO ICCATHYHYIO Ip0o0h 00pamiaroTest ) = ) 7 ) o ) 200
13 6 5 16 29
2.B 0b 00 )—:;2)—;3)—=;4)—:;5) —.
YHUCTYIO TIEPHOANIECKYIO ACCATHUHYIO Ipo0b oOparmarotces 1) 1 )11 ) 36 ) v ) e
3. B cMemanHy10 nepuoAMYECKYIO AECATUYHYIO Ipo0Ob 00palatoTcs
1)2;g)£;3)§;4)£;5) 16
45 24 33 250 51

4. JlniuHa mieproia IeCATHYHON Ipo0H, B KOTOPYIO 0OpalnaeTcsi 0ObIKHOBEHHAsI HECOKpaTHMasi Apo0h
co 3Hamenarenem 21, papua 1) 4; 2)3; 3)6; 4) 7.

5. Uucno mudp MexIy 3amsaTod M NEpUOAOM JECATHYHOM ApoOH, B KOTOPYKO oOOpaiaeTcs

0OBIKHOBEHHAs HeCOKpaTHMas JApobb co 3HameHartenem 2°52-11-19 papHa
1) 2; 2)3;3) 4; 4)5.

6. CwmemanHas mnepuoauueckass JaecatuyHas napodb 0,35(62) 3anmcbiBaeTcss OOBIKHOBEHHOM
HECOKpPAaTUMOU APOOBIO
1) @; 2) g; 3) 1781; 4) 1781.
9900 990 4950 5000
7. YtoObl uncno 55%617 genunock Ha 13, TpeTbs cieBa uu@pa A0HKHA OBITH paBHA
1)1, 2)2; 3)5;, 4)7.

8. UtoOsbI uncno 9%5784 nenunock Ha 33, BTopas cieBa Ludpa 10KHA ObITH paBHA
1)1, 2)2; 3)3; 45; 50.

9. YtoOsbI uncno 11280* genunock Ha 77, ero nepsas crpaBa 1udpa 10JkHa ObITh paBHA
1)3; 2)4; 3)5; 4)6; 5) 7.

10. lensatcs Ha 7 uncia
1) 1'%+218+315+418+518+6'%+1; 2) 454111; 3) 5%+2; 4) 5°-3; 5) 5%'+1.

11. Ocratok ot nenenus uncna 3% wa 13 papen 1) 1; 2)3; 3)5; 4)7.
12. Ocrarok ot aenerus 37%+5% wa 11 pasern 1) 3; 2)4; 3)7; 4)8.
13. Ocrarok oraenenus 46°* wa 21 pasen 1) 1; 2) 12; 3) 16; 4) 18.



14. Tlocnennss mudpa B gecatnunoii 3amucy uncia 3% pasna 1) 1; 2) 2; 3) 3; 4) 4.
15. Tlocnennue nBe mudpsl B AecsATHYHO# 3ammcy uncia 1749 papner 1) 59; 2) 73; 3) 89; 4) 62.

16. Ilycth yncino a npeacTaBieHO B (-MYHOW CUCTEME CUMCIICHUSI CBOCH CHCTEMaTHUYECKOW 3alMChIo
a=anq"+an-1q"+...+aiq+aop ¥ mycTh cymMMa Bcex ero rudp JenuTcs Ha M:
(antan-1+...tai+aog)!m. Torma M u ( MOTYT OBITH TAKMMHU:

1) g=8, m=7; 2)g=10, m=11; 3) q=8, m=9; 4) =10, m=3.

17. TIycTh 4MCIO a MPEACTABIEHO B (-MYHOW CHUCTEME CUMCIIEHHS CBOEH CHCTEMATUYECKOM 3alMChIO
a=anq"+an1q"+...+aig+ap W mycTh PasHOCTh MEXAY CyMMaMM HU(pP Ha YETHBIX M HEUETHBIX
MecTax JeauTcs Ha M. Torga q 1 M MOryT ObITh TAKUMHU:

1) g=7, m=4; 2) q=8, m=7; 3) q=10, m=11; 4) g=10, m=9.

8. MPEJACTABJIEHUE JEACTBUTEJIbHBIX YUCEJ EITHBIMH JIPOBSIMU

1. OObIKHOBEHHAs TPOOD % IpeJicTaBUMa KOHEUHOM LIEMTHOM IpOObI0
2. loaxopsimmue apodu Oz, 03, 04, O5 KOHSYHOH IEMHON IPOOH, B KOTOPYIO pasiaraeTcs parMoHaIbHOe

YUCII0 % , YAOBJICTBOPSAIOIICC YCIIOBUSAM:
1) 02<03<04<85, 2)02<04<03<35 3)02<04<05<033 4)52<05<0s<30s.

3. Ilogxoxsmue aApodu nenHo xpodu [qo; q1, ..., qn]
1) cokpatumbl; 2) HECOKpATHMEI.

. a
4. INopxoasuye qpodu ¢ YETHBIMU HOMEPAMU JIAal0T NPUOIKEHUE Tpodu b

1) no HegocTaTKy; 2) 10 U30BITKY.

, a
5. lMogxoasmuue Apodu ¢ HEUETHBIMU HOMEPAMH JIAI0T MPUOIIIHKEHUE IpOoOH b

1) no HeocTaTKy; 2) 1O U30OBITKY.

6. Koneunas nieriHas 1po6s [2;1,1,3] mpeacTaBiseT HECOKPaTUMYIO IpO0Ob

18 5 11 11
1) =—; 2) =; 3) =; 4) —.
)7 )2 )7 )3

64
7. [IpubnvxkeHus Mo HeJOCTATKy Yucia > JIAIOT MOIXOISAIINE APOOH

5 18 23
1) 2; 2) > 3) = 4)3-

8. YcTaHOBUTE COOTBETCTBUE MEXKIY YPABHEHUEM U €0 YaCTHBIM PEIICHUEM:
1) 3x+4y=22 <> (2:4); 2) 12x+7y=41 < (4;-1);
3) 35x—37y=12 < (-6;-6); 4) 36x—22y=19 < pelcHUl HET.

9. JleficTBUTEIBHOE YKCITIO, KOTOPOE oOparaercs B HenHyro apoos [3;(3,6)], paHo

1) V3; 2) V5, 3) V7, 4) 11.

10. [leiicTBUTENILHOE YHCIIO &, KOTOpOE oOpaiaercs B menuyro apoos [(1;3)], paBHo

3+Jﬁ; 2) 3—\/2; 3 1—JZ; 2 1+\/ﬁ.

2 4 4 4 4




11. JleficTBuTensHoe uncio /5 NPEJCTaBUMO LETHON IPOOBIO

1) [2;4]; 2) [2;4,4]; 3) [(2;4)]; 4) [2:;(4)].

Kpurepun onneHKH TecTa:

=

Kaxxnoe 3aaHne TecTa OlieHUBaeTCs B 1 Oall.

HTOFOBaH OIICHKA 3a BECb TECT COOTBCTCTBYCT IMPOLCHTY IMPAaBUJIbHBIX OTBETOB IO OTHOIICHUIO K
00IIIeMy YHCITy BCEX BOIIPOCOB B TECTE.

OreHKa 3a TECT CUUTACTCS TOJIOKUTEIIBHOM, €CITU CTYIEHT OTBETHJI MTPABHIILHO HE MEHEE, YeM Ha
60% BoOIPOCOB TecCTA.

7. Tunosoe xoumponvHoe 3a0anue nHa smane gopmuposarus I1K-1:

Bomnpocs! k 3auerty (8 cemecTp)

10 TEOPHH YKCe] M YHCJIOBBIM CHCTEMaM JIJIsi CTy1eHTOB 4 Kypca (8 cemecTp)

orwdPE

10.

11.

12.

13.
14.

15.
16.

17.
18.
19.

OTHolEHNE IETUMOCTH U €r0 MPOCTEHIINe CBOICTBA.

Jlenenue ¢ ocTaTKOM (JI0Ka3aTh TEOPEMY).

HO/I u ero cBoiicTBa (10Ka3aTh Jit00bIe 2 CBOWCTBA).

AnroputMm EBxinzia (moka3ath CBOKMCTBA H.0.1., JIEXKAIIIUE B OCHOBE AJITOPUTMA).

B3aumHO mpocThle umncia (J0Ka3aTh HEOOXOIMMOE M JOCTAaTOYHOE YCIOBHE B3aMMHOU
MPOCTOTHI JIBYX YHCEN U HEOOXOIUMOE M JJOCTATOYHOE YCIIOBHE JCIMMOCTH IEJIOTO YHcia Ha
MIPOU3BEICHNE B3aUMHO MPOCTHIX YUCE).

HOK wu ero cBoiicTBa (10Ka3aTh TEOPEMY O B3aUMOCBSI3H H.0.J1. U H.0.K.).

[Ipocteie uncna. CBOHCTBa MPOCTHIX 4YMcen (J0Ka3aThb CBOMCTBO HAMMEHBILIETO MPOCTOTO
JIEJIUTEISI YUCIIa U OCHOBHYIO TEOpeMY apu(PMETUKH).

Pacrmipenenenrie mpoCcThIX YUCENl B HATYypaJIbHOM pAAy ([I0Ka3aTh TEOPEMY O CYIIECTBOBAHUU
CKOJIb YTrOJHO OOJBIINX IPOMEXKYTKOB, COCTOSIIMX TOJBKO M3 COCTaBHBIX YHUCET U O
0ECKOHEYHOCTH MHOKECTBA MPOCTHIX YUCEI B MOCIEAOBATEIBHOCTH «4n + 1»).

UYucnoBsle GQyHKIUU (YUCIIO U CyMMa HaTypajbHBIX JETUTENEH ).

Koneunble menHble apobu (0Ka3aTh TeOpeMy O EOMHCTBEHHOCTH IPEACTaBICHUS
paIMOHAIBHOrO YKCIa B BUE KOHEUHOU LEMHOU ApoOn).

[Moaxonsaume npodu AJis NaHHON KOHEYHOHW IIETMHON IpoOM M MX CBOMCTBA (0KA3aTENbCTBO
TEOPEMBI O B3AMMOCBSI3H COCEIHUX MOIXOSAIIUX IPo0eii).

CucreMaTHYeCKHe YUCIIA; IEPEXO0/1 U3 OAHON CHCTEMbI CUMCIICHUS B IPYTYI0; apudMeTHdecKue
omnepanyy HajJ CUCTEMATUYECKMMHU 4YHUCIaMU (J0Ka3aTb TEOpPEMY O €IUHCTBEHHOCTH
MIPEJICTABJICHHSI YUCIIa B BUJIE CHCTEMAaTHYECKON 3alHCH 0 TI000MY OCHOBAHHIO).

OTHoIIeHNE CPaBHEHUS B KOJIBIIE IIEJIBIX YUCEI U €r0 CBOMCTBA (J0Ka3aTh JIOOLIE /1BA).
Kiaccbl BbI4eToB 1Mo JaHHOMY MoJynio. KodbIlo KJIaccoB BBIUETOB IO JAHHOMY MOJYJIO
(1okazaTh TeopeMy O TOM, YTO MHOXXECTBO BCEX KJIACCOB BBIUETOB IO JAHHOMY MOJYIIIO
o0pa3yeT KOJbIIO).

[TonHas 1 mpuBeAeHHAS CUCTEMBI BHIYETOB M X CBOMCTBA (7I0KA3aTh JIFOOBIE 2 CBOWCTBA).
MynbTUIUIMKATUBHAS TPyTIa KJIACCOB BBIYETOB, B3aUMHO MPOCTHIX ¢ MoayJieM. [lone knaccos
BBIUETOB [0 MPOCTOMY MOAY 0. (Jloka3ath TeopemMy O TOM, YTO MHOXKECTBO KJIACCOB BBHIYETOB
B3aMMHO MTPOCTHIX C MOAYJIEM 00pazyeT MYJIbTHILUTUKATUBHYIO TPYIIILY).

OyHKIMs Ditnepa u ee cBoMCTBA. ([{oka3aTh MyJbTUINIUKATUBHOCTh QYHKIIUM Dityiepa).
Teopemsl Ditnepa u Depma (¢ JOKA3aTEILCTBOM).

CpaBHEHHS C HEM3BECTHOW BEJIIMUYMHOW: CTENEHb CpaBHEHUS,  PEIICHHE CpPaBHEHWS,
paBHOCHIIbHBIE cpaBHEeHHs. ([loka3aTh TeOpeMYy O PaBHOCUIIBHBIX CPABHEHUSX ).



=

20. CpaBHEeHHS TEpBOM CTENEHHW M WX perieHue (00O0CHOBATh CIOCOO PEMICHHUs C TOMOIIBIO
TeopeMbl Difiepa 1 ¢ TOMOIIBIO TOAXOAALINX ApoOeii).

21. Cucremsl cpaBHeHUd. CUCTEMBI CpaBHEHUH TIEpBOi cTeneHu. (Jloka3aTh J0CTaTOYHOE YCIOBHE
Pa3pelrMOCTH CUCTEMBI IBYX CPABHEHUI IIEPBON CTEIIEHH ).

22. CpaBHEHHS TI0 TPOCTOMY MoayIio. (Jloka3aTs 1r000€ CBOKCTBO).

23. CpaBHEeHHA 1O COCTaBHOMY Monynio (JlokazaTe TeopeMy O MNpPHUBEICHHH CPAaBHEHUS IO
COCTaBHOMY MOJYJIO K CHUCTEME CPaBHEHMH IO CTEMEHSM MPOCTHIX YHCEN, BXOISAIIUM B
KAaHOHUYECKOE PA3JI0KEHUE MOLYIIS).

24. Tloka3arens (MOPSAJOK) YMCIA W KJIacca BBIYETOB, B3AaUMHO MPOCTHIX ¢ MoxayieM. (Jlokazare
m000€ CBOMCTBO MOKa3aress).

25. TlepBooOpa3Hble KOPHHU 10 POCTOMY MOJYIIIO, UX CBOMCTBA U KOJIUYECTBO.

26. InaeKchl 4ncen U KJIaccoB M0 MPOocToMy MOAYni0. OCHOBHBIE CBOMCTBAa MH/AEKCOB ([0Ka3aTh
moboe).

27. JIBy4ieHHBIE CpaBHEHUS 10 TpocToMy Moayito. [loHSATHE O CTEeNeHHBIX BBIUETAX.
KBanpaTuuHble BHIYETHI U HEBBIYETHI.

13. CumBon Jlexxanapa u ero CBOMCTBa.

28. ApucdmMernyeckue TMPUWIOKEHHUS Teopuu cpaBHeHud. OmpeneneHue UIMHBI TMepUOja
CHUCTEMAaTHUYECKON ApOOH.

29. Ilpusnaku nenumoctd. OOmwmii npusHak genumoctu [lackans.

30. Pemienne HeonpeieieHHbIX YPaBHEHUH MepBOi cTeneHn ax + Dy = ¢ (C MOMOIIBI0 airopurMa
EBkina, ¢ mOMOIIBbIO MOAXOSIIUX APOOEH, C MOMOIIBI0 CPABHEHHI).

31. . IlpeacraBienue NEHCTBUTENBHBIX YHCEN HEMHBIMH APOOSIMHU.

32. AnreOpanvecKkue U TPaHCIICHJICHTHBIC YHCIIA.

KpuTepun oieHKH 0TBETAa HA 3a4eTe:

3aueT npoBOJMTCS MO OMiIeTaM, B KOTOphIE BKJIOYEHBI 110 [Ba BOIIPOCA U3 MIPOTPAMMBI.

[Ipn oleHMBaHWHM OTBETa YYUTHIBACTCA: MPABWIBHOCTh (HOPMYJIHUPOBOK; YCTAaHOBJICHHE
B3aMIMOCBSI3U TCOPHHM W TPAKTUKH, COACPKATCIBHOCTh W apryMEHTHPOBAHHOCTH, TOJHOTA U
CTPYKTYypHasi JIOTHYHOCTh OTBETA; II1yOMHa 3HAHUI BOIIpoca.

[Tpu gomymEeHHBIX OMMOKAaX U HETOYHOCTSX B (POPMYTUPOBKAX OMPEICICHUIA H JOKA3aTeIIbCTBAX
TEOpEM OIICHKA 32 OTBET CHIKAETCSI.

JIoIyCcK K 3a4eTy OCYIIECTBISETCS TOJBKO IPHU BBITIOJHEHUU BCEX BHJIOB MPAKTHYECKHX PalboOT.
CtyzaeHT, ycremHo otunTaBimiics (He menee 60 %) 1o BceM dbopmam KOHTPOJS (KOJUTOKBHYM
M0 TIEPBOMY paszfieny, TeOpEeTUUeCKHil onpoc mo 2-my pazzaeny, MJI3, koHTponbHas padorta 1o
TEOpUHU AETUMOCTH, TPOBEPOYHBIE PAOOTHI MO TEOPUU CPABHEHUHN U LIETIHBIM JIPOOSM, HTOTOBBII
TECT), MO €ro JKCJIAHUI0 MOXET OBbITh OCBOOOXKICH OT 3K3aMEHa C BBHICTABICHHUEM OIICHKH MO
PEUTHUHTY.

Peiituarosas orenka Ha 3a4eTe MOXKET OBITh yiIydllieHa He Oosiee, yem Ha 30%.

8. Tunosoe konmpoavHoe 3a0anue na smane gopmuposanus [1K-1:

9 cemecT

O0pa3sen BApHAHTA KOHTPOJIbHOTO OMpoca



110 TEOPETHYECKUM OCHOBAM YHCJIOBBIX CHCTEM JJIsl CTYACHTOB 5 Kypca (BXOAHOM
MO/YJIb)

Bapuanr 1:

1. Cdopmynupyiite onpeneneHiue OMHApHOTro oTHOIIeHus. [IpuBenuTe npuMepsl.

2. Kak ompenemsiercs MHOkectBo DOMP ? Tlpuseaure mpuMepsl OUHAPHBIX — OTHOLICHHH, Y
KOTOPBIX

a) DOMp cosnanaer ¢ o6nacteio ornpapnenus otHomenns O |

6) DOMp ne coBnamaer ¢ 061acTHIO OTIIPABICHUS OTHOIIEHHS L .

3. CdopmynupyiiTe onpeaeieHus U MPUBEIUTE MPUMEPHI PeICKCUBHOTO, aHTUCUMMETPUYHOTO H
TPAH3UTUBHOTO HA MHOXKECTBE OTHOIIICHHIA.
4. Kakumu cBOHCTBaMU 00JIaaroT OMHAPHBIC OTHOIICHUS, 3aJaHHbIC TpadaMu:

A

5. KakuMu CBOWCTBaMH 0GIIafaeT OTHOIICHHE, 31aHHOE Ha MHOKeCTBE R: X0 YV <> X > Y + 2

6. CdopmynupyiiTe omnpeaeneHUs M IMPUBEAUTE INPHUMEPHl OTHOIICHUNW YaCTHYHOTO, CTPOTOro
HOPSIJIKOB.

7. CdopmynupyiiTe onpeeneHie 1 MpUBEANTE MPUMEPBl OTHOIIECHHS SKBUBAJICHTHOCTH.

8. CdopmynupyiiTe ompeaeiIcHue W TNPHBEIUTE NPUMEPHl (aKTOP-MHOXKECTBA MHOXeCTBA A IO
OTHOIICHHIO SKBUBAJICHTHOCTH L .

9. Kak cBs3aHO OTHOIIEHHE SKBHBAJICHTHOCTH, 33JaHHOE HAa MHOXECTBE A4 C pa3OMEHHEM 3TOro
MHO>KecTBa?

10. Cpopmynupyiite omnpenerseHre 4YacTUYHOTO OTOOpakeHHs ((PYHKIMOHAIBHOTO OTHOIICHUS)
MHOXeCTBa 4 B MHOXECTBO B M INpHBEIUTE NMPUMEP HYaCTHUHOTO OTOOpaKEHUs, HE SIBIISAIOLIETOCs
0TOOpaKEHHUEM.

11. Copmymnupyiite onpeneneHne HHbeKTHBHOr0 oToOpaxernus f 1 A—> B

12. [lpuBenuTe TMPHUMEPHI: a) CIOPHEKTHBHOTO OTOOPaKEHHsI, HE SIBISIOMIETOCS WHBEKTHBHBIM; O)
OTOOpa)KeHMsI, HE SBISAIOUIETOCS HU WHBEKTHBHBIM, HHU CIOPbEKTUBHBIM; B) OHEKTHUBHOIO
OTOOpaKEeHHUSI.

13. Ilycth naHO oTOOpakeHHWE BUAA f:R—>R. Kax OTIPENICTNTh MO TpaduKy, YTO OHO SIBIISETCA
CIOPBbEKTHBHBIM?

14. Kakoe oToOpaxeHue Bu1a f : A— B ne umeer obparHoro? [TpuBenure Takoi mpumep.
15.Oyers T :A—>B, f:B— C.Haitu go f, Dom(g ° f), Sm(g o f). Onpenenuts,

SABJIAIOTCSA JIUX f, g, g 0 f HHBCKTUBHBIMHA, COPbCKTHBHBIMHU, CCJIN

A=B=C=R, f(x)=2%, g(x)=x%+1

16. Copmynupyiite onpenenenue OuHapHoi anredpandeckoit onepanuu. [IpuBeaure npumepsl.

17. Kakas OuHapHas anreOpauyeckasi orepanus HaszbIBaeTcss KoMMyTaTHBHOH? IlpuBenure mpumepsl
KOMMYTATHBHBIX OMHApHBIX anreOpandyeckux onepanuii 1 OMHApHBIX alreOpanvyecKkux Oreparuil, He
SBIISIOIIMXCS] TAKOBBIMHU.

18. B kakoM ciy4yae TOBOpAT, 4TO OWHapHas anrebpavyeckas omnepauus &  IUCTPUOYTHBHA
OTHOCHUTENIbHO OMHApHOH anredpanueckoil onepauuu * ? [IpuBeaure npumepsl.

19. Kak onpeznensiercs HEHUTpalbHbI OTHOCUTENHHO OMHApHON anreOpandeckoil omepanuu *
anemeHT? Kak Ha3bIBaeTCs U YeMy paBeH HEHTPAbHBIM AJIEMEHT IO CI0KEHUIO? — [0 YMHOKEHHUIO?



20. ChopmynupyiiTe onpeneneHus MOHOUAA U Tpynnbl. [IpuBeanTe mpuMepsl IPyIIbl 1 MOHOUA, HE
SIBJISIFOLLETOCS TPYIIIOHN.

21. TlepeurcnuTe OCHOBHBIC CBOMCTBA TPYIIIIHL.

22. Chopmynupyiite onpeneneHue konpla. IlpuBeaure mpumep Koiblia, HE SBISIOLIETOCS MOJIEM H
KOJIBLIA, SIBJISIOLIETOCS TIOJIEM.

23. Chopmynupyiite onpeaenenue romomoppusma rpynm. [Ipueaure npumep roMoMOphHBIX TPYIII.
Cohopmynupyiite yTBEpk)AEHHUE O TOMOMOP(GHOM 00pase TPy

Kpurepuu olileHKM KOHTPOJBLHOI'0 OIPOCA M0 0CTATOUYHbLIM 3HAHHUSM

=

Kaxxapiit Bompoc onienuBaercs B 1 Gai.

2. WrtoroBas oleHKa 3a BECh OMPOC COOTBETCTBYET MPOIEHTY MPABUIBHBIX OTBETOB [0 OTHOIIEHUIO K
00IIIeMy YHCITy BCEX BOIIPOCOB.

3. OrueHka 3a ONpoc CYUTACTCS MOJOKHUTEIBHOM, €CIIU CTYASHT OTBETHJI MPAaBWIBHO HE MEHEEe, YeM

Ha 75% Bcex BOMPOCOB.

9. Tunosoe xoumponvHoe 3adanue na smane gopmuposarus I11K-1.

O0pa3sen MHANBHAYAJLHOr0 JoMainHero 3axanus (9 cemectp)

Bapuanr 1

1. Omnpepenure  cBoiicTBA  OMHApPHOTO  OTHOIIEHHUA P,  33JaHHOIO HAa  MHOYKECTBE
A={a, b, ¢, d, e}
p:{<a; a>, <b; b>, <a, b>, <b, a>, <C, d>, <d, C>, <e, e>}.OTBeTHO$ICHI/IT€.

2. Ormpenenure, KakKUMH U3 CBOHCTB: 1) pediaeKkcUBHOCTh;, 2) aHTHUPEQIICKCUBHOCTh; 3)

CUMMETPUYHOCTh; 4) aHTHUCHMMETPUUYHOCTD; 5) TPaH3UTUBHOCTh; 6) CBSI3aHHOCTb — O0Ja1aeT
OTHOILIEHHE p, 3aJaHHOE HAa  MHOXECTBe  JEHCTBUTEIbHBIX  uHMcen  R,eciu

p= {<X; y>/ X,yeR, x<y —1}. OTBET MMOSICHUTE.

3. Ompenenure, siBisieTcst M OMHapHOE OTHOWIeHWE f , 3aJaHHOE Ha MHOXKECTBE JEHCTBUTEIBHBIX
gucen R , dYacTuyHeIM OTOOpa’keHHEM, OTOOpakeHHeM (ecau JAa, TO ONpeAeNuTe THUIl

otobpakenus): f(X)=X*—2X+2.
4. Tycts R ecTb MHOKECTBO AeiiCTBHTENbHBIX uHcen. [lokasats, uto (R', *) sBusercs rpymroi,
ecm: R'=R\{-1}, a*xb=2ab+2b+2a+1.

5. Tloka3atb, 4T0o oTOOpaxeHue f siBisieTcs roMOMOPGU3MOM anreOpb <R*, > B airedpy <A, o> "

obocHoBath, uro (A, ©°) ectb KkoMmyrarpHas rpymma, ecmm  A=(0;1) wu

) 1 ab
fix—>— achb=————.
x+1 l1-a—-b+2ab

6. Ilokasath, yTo oToOpaxeHnwue f siBsiercs romomMopdu3MoM anreOpel <R,+,-> B anredpy <R, %, 0 > u

o6ocHoBaTh, 4To (R, *,0 ) ects moue, ecu:

f :XH2x+1,aob=a+b—1,a*b:%(ab—a—b+3).

Kpurtepuu ounenku 3aganmnii M/13:




1. 3amanus Ne 1-3 onenwmBarorca B 1 Gamn xaxnoe, 3amanust Ne 4-6 mo 2 Oaia; MakCHMAalIbHO
BO3MOYKHOE YuCIio OautoB 3a gaHHoe MJI3 — 9 6amios.

2. Ilpum onleHMBaHWU 3aJaHUS YUYUTHIBACTCS aKKYpPaTHOCTh O(OPMIICHHUS U MOAPOOHOE OIMHMCAHUE
X0Jla pEHICHHS CO CChUIKAMH Ha COOTBETCTBYIOIIUN TEOPETUYSCKUH MaTepual; mpu
JIOMYIICHHBIX OIMOKAaX OIEHKA 3a 3aJaHUe CHIYKACTCS.

3. HroroBas oreHka 3a BCI0O pabOTy COOTBETCTBYET MPOICHTY MOTYYCHHOTO CyMMapHOTO Oasiia
110 OTHONIEHUIO K 001emMy uucity 6auioB 3a Bce MJI3.

4. Ounenka 3a M/I3 He menee 60% cuurtaercs nonoxurenbHoi. Ilpu oTpunarenpbHoi oOlieHKE
CTYJICHT BBITNOJHSAET PabOTy HaJ ONIMOKaMH, PEHTHUHTOBBIA O/ 3a MOBTOPHYIO pabOTy HE
MOXeET OBITh O0JIbIIe 75 %.

5. Omenka anHyaupyercs, eciau Ha 3ammure MJ[3 (mpm cobecemoBaHuM ¢ TperojaBaTesieM)
CTYICHT HE MOJTBEPIUI CAMOCTOSATEIHHOCTh €TI0 BHIMIOTHCHHUS.

6. Omenka 3a NJI3 cHmkaeTcs mpu HECOOIIOJEHUN CPOKOB €ro caadu: MHUHYC 1% 3a KakIblit
IIPOCPOYCHHBIN JICHb.

10. Tunosoe konmponvroe 3adanue na smane gopmuposanus [1K-1:
OO0pa3sen BapuaHTa KOHTPOJbHOH padoTsl (9 cemecTp)
Bapuant 1

ITycth <A, +, > — KOMMYTaTHBHOE KoJbLo ¢ 1 u 6e3 nenureneit Hyms ,

P= {<a,b>/ abeAb= 0}. Jlokazath, YTO OTHOIIEHHE ~, OMpEACICHHOe B P, sABIsSCTCA
OTHOIIIEHWEM DKBUBAJIEHTHOCTH, €CIIN <a,b> ~ <C, d> < ad =hbe

[Toctpouts rpad, oTBevaroUUil MNOPSAKY P, ONPEIAEIEHHOMY BO MHOXecTBe A, U B
YIOPSIIOYEHHOM MHOKECTBE <A, p> HalWTH MUHUMAaJbHbIE, MaKCUMalbHble, HAUOOMBIINNA H

HaUMEHBIIINH 2JIEMEHTHI, €CITU OHHU CYIIECTBYIOT:

A=1a, b, ¢, d, e f}

p={ac) (ad), (al) (af) (bd). (be), (bf) (de) (d 1)
Jlaus! otobpaxkenus: f :XH%; g:X+— 0 muoxkectBa Q, BomHOkecTBOQ . Kakue u3 Hux

COXPAHAIOT Omepalnruio CIIOKCHU, yMHO)KeHI/ISI’.7 Kakue u3 HHMX SBJISIOTCS FOMOMOpq)I/IL’sMOM

(m30MopPuzMoM) YKa3aHHBIX anre6p:
(Qu#) m(Q ) (Q)u(Q) (Qu)m(Q+) {(Q.,+)m(Q.)?
JHlokazath, uyto anrebpa, (P,®,®) - kKomMmyratuBHOE€ TOJYKOJIbIO, ecomu P =NxN,

{a,b) ®{c,d)=(a+c,b+d), {a,b)®{c,d)={(ac+bd,ad+bc).

[Ipumeyanue.

1. Kaxnoe 3aganue qaHHOW paboThl oleHuBaeTcs B 1 6aur. MakcnmanbHO BO3MOKHOE YUCIIO
OamtoB 3a pabory — 4 Gana.

2. PeifTuHTOBasT OIICHKA 32 BCIO pa0OTy COOTBETCTBYET MPOICHTY MOTYYSHHOTO CYMMAapHOTO
Oalia 1Mo OTHOIIEHUIO K 00IIeMy YHCITy OalioB 3a BCIO paboTy.
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10.
11.

11. Tunosoe konmponvroe 3adanue na smane gpopmuposarnus [1K-1:
HporpaMMa KOJNIOKBHYMA
IJIS CTYAeHTOB 5 Kypca (9 cemecTp, TeOpHsi YHCEJ M YHCIOBbIE CHCTEMBI)

DopMyJIMPOBKA AKCHOMATHYECKOW TEOPUM HATYypAIbHBIX uHceN. llomykoybIlo HaTypabHBIX
YHUCEeNl.

[Topsimok Ha MHOXECTBE HATypaJIbHBIX 4YHUCEN. ApPXHUMEIOBO U JIMHEHHO YIOPSI0YEHHOE
MOJIYKOJIBIO HATYPAJIbHBIX YHCEIL.

OrnpezenieHne OCHOBHBIX MOHSATUN CUCTEMBI HATYypalbHBIX YUCEN B KOJIMYECTBEHHON TEOPUH.
DopMyIHpOBKa AKCHOMATUYECKON TEOPUH LIETbIX yrces. CBOMCTBA IENIBIX YHUCEI.
HenpoTuBopeunBOCTh aKCMOMATHYECKOM TEOPUU LIEJIBIX YKCET.

dopMynHpOBKa aKCHOMAaTUYECKOW TEOpUHM palrdOHAIbHBIX yHucen. CBOMCTBA pallMOHAIBHBIX
YHUCEJL.

HenpoTtuBopeunBOCTh aKCHOMATUUECKOW TEOPUH PALlMOHAIBHBIX YHCEIL.

dopMynHpoOBKa aKCMOMATUYECKOW TEOPUHU ACHCTBUTEIBHBIX uucen. CBONCTBA NIEHCTBUTEIIBHBIX
YHCEIL.

HenpotnBopedrnBOCTh aKCHOMATHYECKOM TEOPUU JEHCTBUTEIbHBIX YUCEN.

dopMyIHpPOBKA AKCHOMATUYECKON TEOPUM KOMIUIEKCHBIX Yrcesl. CBOMCTBA KOMITJIEKCHBIX YHCEI.

HerOTI/IBope‘H/IBOCTB aKCHOMAaTHUYECKOMH TCOPUU KOMIIJICKCHBIX YHCCII.

KpuTepun onieHKH 0TBETA HA BONPOCHI KOJLJIOKBHYMA:

=

KookBryM MpoBOANTCS B MUCbMEHHOM (hopMe 1Mo BollpocaM U3 MPOorpaMMbl KOJUIOKBUYMa

2. llpm OUEHWBAaHWHM OTBETa YYHUTHIBACTCS: NPABUIBHOCTh (OPMYIHMPOBOK; YCTAHOBIICHHE

B3aMMOCBSI3U TE€OPHM M MPAKTUKHU; COJEPKATEIBHOCTh U apTyMEHTHUPOBAHHOCTb. TMOJHOTA U

CTPYKTypHasi JIOTUMHOCTH JOKa3aTeNbCTBA; TIyOWMHAa 3HAHW Bompoca. [Ipu MomymeHHBIX

OLIMOKaX M HETOYHOCTAX OLIEHKA 32 OTBET CHHIKACTCH.

Otser ouenuBaercs no 100-0amipHON mIKase.

4. TlonoxwurenbHO cuMrTaercs oueHka He MeHee 60%. IIpu oTpuiaTenbHON OLIEHKE CTYIEHT
nepecaaeT KOJJIOKBUYM 3aHOBO (Ipyroii OujeT, u He 6oiiee 2-X pas).

5. PeliTuHroBslit O0an 3a MOBTOPHYIO Mepeciauy He MOXKeT ObITh OonbIie 75 %.

w

12. Tunosoe konmponvroe 3adanue na smane gpopmuposanus [1K-1:
HNTorosslii TecT

10 TEOPUH YK CeJl U YNCJI0BBIM cucTeMaM (9 cemecTp)

JAuaakTHYecKne eINMHUIbI.

1. DneMeHThI TEOPUU MHOMKECTB



2. bunapHbIE OTHOIICHUS

3. OroOpaxeHus

4. AnreOpandeckue omnepamun

5. Axcuomarudeckasi TEOpHs HATypaIbHBIX YHCEI

6. AKcHOMaTu4ecKas TCOpHUs IENbIX YUCEIT

7. Axcuomarudeckasi TCOpHs pallMOHATBLHBIX YHACET
8. Akcumomaruveckas TeOpHs JCHCTBUTEIBLHBIX YUCEI
9. Axcuomaruyeckasi TCOpHUsS KOMIUICKCHBIX YHCEI
10. Anre6psl KOHEYHOTO paHTa

1. 9JIEMEHTbBI TEOPUHN MHOKECTB

1. ns muoxkectB A=(1;3)U(5;7] u B=[2;8] muoxectBo AUB paBHO:
1) [2:8]; 2) (1;8]; 3) [2:3)(5:8]; 4) (1;2] L[5;8].

2. Jlns muoskectB A=(1;3) U(5;7] u B=[2;8] muoxectBo ANB paBHO:
1) [23)(5:7]; 2) (23]VIS:7]; 3) [2:3]-(5:8]; 4) (18]

3. s muoskectB A=(1;3)U(5;7] u B=[2;8] muoxectBo A\B paBHO:
1) (1;,2); 2) (1;2]; 3) (7;8]; 4) [71].

4. A={1,2,3}, B={4.5.6}. MuoxecTBy AxB npuHaaaeKar napsi ...
1) <1,3>; 2)<2,6>; 3)<3,1>; 4) <3,4>.

5. A={1,2,3}, B={4,5,6}, C={2,4,8}. DOnementamu MHOxecTBa AXxBXC SBISIOTCS KOPTEKH ...
1)<1,2,3,4>; 2)<2,4,6,8>; 3)<1,4,4>;, 4)<354>.

6. YCTaHOBHTE COOTBETCTBHE MEX/y MHOXXECTBAMHU M CUMBOJIAMH TSI UX 0003HAUCHHS:

1) MHOecTBO TOUEK KOOPIMHATHON MIIOCKOCTH;

2) MHOXeCTBO KOMIUTEKCHBIX uncen 6e3 Hyasd

3) MHOX€eCTBO TOYEK YHCIIOBOH MPSIMOIA;

4) MHOXEeCTBO BCEX IMap, IMEPBBI 3JEMEHT KOTOPBIX €CTh YHCIO IeJ0e, a BTOPOH —
HaTypajbHOE.
a) R;6) ZxN;B) C\{0}:r) R? .
7. Kakue u3 cneayrommx HabopoB moamMHoxectB MuokecTBa A={1,2,3,4,5,6} cocraBnsor pa3doreHue
A?

1) A1={2,3}, A>={3,4,5}, As={1,6};

2) A1={1,2,3}, A>={4}, Az={5,6};

3) A1={1,2,5,6}, A»={3,4};

4) A1=3, A»={1,3,4}, As={2,5}, A1={6}.

8. Kakoe u3 cienyromux yTBepKaeHU BEpHO?
D {1}e{{1}{23}} 2) {2}e{1,23}; 3){1.2}e{1,23}; 4) 1e{{1}.{2,3}}.
2. BUHAPHBIE OTHOUIEHU S

1. buHapHO€e OTHOLIIEHHE p 3aJ]aHO0 Ha MHOKECTBE NE€HCTBUTEILHEIX YUCET:

(VxyeR)x py < | x| =3[ =[ly[-3].
Kaxknmu cBoiictBamMu OHO 001agaet?



1) PednekcuBHOCTB; 2) AHTHpE(IEKCUBHOCTD; 3) CHMMETPHYHOCTH,
4) AHTUCUMMETPUYHOCTb; 5) TpaH3uTUBHOCTH; 6) CBSI3HOCTS.

2. YCTaHOBUTE COOTBETCTBHE MEKY CBOHCTBOM OMHAPHOIO OTHOWIEHHUS [, 33/IJAHHOTO HA MHOYKECTBE
A, 1 ero GOopMyYITHPOBKOM:

1) (VaeA) apa —

2) (VaeA) —(apa) -

3) (Va,beA) apb=bpa -

4) (Va,beA) azb=apbvbpa —

3. bunapHoe oTHoweHHe O, 33/lAHHOEC Ha MHOXECTBE A, SIBISACTCS SKBUBAICHTHOCTBIO, €CIIH OHO
YOBJIETBOPSIET YCIOBUSM:

1) (VaeA) = (apa); 2) (VabeA) apb=Dbpa; 3)(Vab,ceA) apbArbpc= apc;
4) (VaeA) apa; 5)(VabeA) apbAbpa=a=b; 6)(VabeA) azb=apb v bpa.

4, EI/IHapHOG OTHOLICHHUC p, 3aJaHHOC Ha MHOXXCCTBC A, Ha3bIBACTCA CTPOIrUM JIMHEHHBIM IMOPAJAKOM,
CCJIN BBIIIOJIHAIOTCA YCIOBUS:

1) (VaeA) = (apa); 2) (VabeA) apb=bpa; 3)(Vab,ceA) apbArbpc= apc;
4) (VaeA) apa; 5)(VabeA) azb=apb v bpa.

5. buHapHoe orHOmeHHE [0, 33/lAHHOE Ha MHOXKECTBC A, Ha3bIBACTCs HECTPOrUM JIMHEHHBIM
MOPSAKOM, €CIIM OHO YZOBJIETBOPSET YCIOBUSAM:

1) (VaeA) = (apa); 2) (VabeA) apb=bpa; 3)(VabceA) apbrbpc=apc;
4) (VaeA) apa; 5)(VabeA) apbrbpa= a=b; 6)(VabeA) azb=apbvbpa.

6. bumapnoe oTHOIIEHHE [, SBIAIOUIEECS CTPOTMM YACTUYHBIM TOPAIKOM HA MHOXKECTBE A, HE
YIOBJIETBOPSIET YCIOBHSIM:

1) (VaeA) = (apa); 2) (VabeA) apb=bpa; 3)(VabceA) apbAbpc= apc;

4) (VaeA) apa; 5)(VabeA) apb Abpa= a=b; 6)(VabeA) azh=apb v bpa.

7. bunapHoe OTHOIIEHME [, SBIAIOIIEECS HECTPOTMM YAaCTHYHBIM TOPAIKOM HAa MHOMKECTBE A,
YIIOBJIETBOPSIET YCIIOBUSIM:

1) (VaeA) —(apa); 2) (VabeA) apb=Dbpa; 3)(Vab,ceA) apb Abpc= apc;

4) (VaeA) apa; 5)(VabeA) apbrbpa=a=b; 6)(VabeA) azb=apbvbpa.

8. Ha mHOXECTBE JEHCTBUTENBHBIX YHCEN 3aJaHO OTHOILIEHNE SKBUBAJICHTHOCTU p

7X 7y
Vx,yeR &> C0S— = C0S—
(Vx,yeR) xpy 5 5

Kakoe 13 CIeIyIOIIX MHOKECTB COBIAAET C KIaccoM [1] ,?
1) {1+2n|neZ}; 2) {1+n|nez}; 3) {2+4n|neZ}; 4) {-2+2n|neZ}.

9. bunapHoe otHowmeHne P RXR 1 x 0y < [X2—2|=|y?>-2| sBAAETCA SKBHBAIEHTHOCTBIO.
Knaccy [1] , IPUHAJUIEKAT YUCTIA:

1)1; 2)2; 3)3; 4)/3.



¢6__%

10. Ha muoxectBe N? GuHapHOe OTHOLIEHHE “~”, 3ajaHHOE yCIOBHeM <a,b>~<c,d> < a-d=b-c,
SBIISACTCSL: 1) cTporum JTMHEHHBIM HOPSIAKOM; 2) HECTPOTUM JIMHEWHBIM MOPSAKOM;
3) PKBUBAJIEHTHOCTBIO; 4) HECTPOTUM YaCTUYHBIM MOPSIKOM.
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11. Ha mHoxectBe N? oTHomenme”~", 3amaHHoe ycioBueM (a,b)~(C,d) < a+d=b+c, sBmsercs
9KBHBaJICHTHOCTHI0. Kitace sxBuBanenTHocTH (1,4) COBMAanaer ¢ KIaccamu

1) (23); 2) (25); 3) (6.9); 4) (5.9).

3. OTOBPA’KEHUA

1. Kakue u3 cnenyromux OWHAPHBIX OTHOIICHHWI HAa MHOXKECTBE JICMCTBUTEIBHBIX YUCEN R SBISIOTCS
otobpakenusimu R B R?

1) p={xy | x*+y*=1};  2) p={(xy) | y>x+1};
3) p={xy | y=10""} 4) p={xy)|2*=lgy}.

2. Kakune u3 YKa3aHHBIX HUKC OTO6pa)KeHHﬁ CIOp’beKTI/IBHLI?
1) 2) 3) 4)
FR>R ffR—>Rx ffR—>R fR+—R
f(x)=2% f(x)=x?  f(x)=sinx f(x)=lg(x)

3. Kaxkue n3 YKa3aHHBbIX HUKC OTO6p21)K€HPIfI WHBEKTUBHBI?
1) 2) 3) 4)
FR>R ffR—>Rxy fTR—>R fR+—R
f(x)=2% f(x)=x?  f(x)=sinx f(x)=lg(x)

4. Kakoe u3 yka3aHHBIX HI)KE OTOOpakeHHil oopatumo?
1) 2) 3) 4)
FR>R fR->Rx»y fR->R fR«+—>R
f(x)=2* f(x)=x*  f(x)=sinx f(x)=lg(x)

5. Tomomopduoe otobpaxenue f anredps (4;*) B anredpy (B; o) TOIKHO YAOBIETBOPSATH YCIOBHIO:
1) f ciopwekTuBHO; 2) f unbekTHBHO; 3) (Va,beA) f(axb)=f(a) o f(b); 4) f — Ouexuus.

6. M3omopduoe orobpaxenue f anredpsl (A4;*) B anredpy (B; o) TOIKHO YAOBIETBOPATH YCIOBHUIO:
1) f unvextusHo; 2) f cropwextusHo; 3) (Va,beA) f(axb)=f(a) o f(b);
4) (Va,beA) f(a)*f(b)=f(b) of(a); 5) (Va,beA) f(axb)=f(b*a).

7. Tomomopduoe orobpakenue f amredpwr (4, +, -) B anredpy (B,*, o) MODKHO YIOBIETBOPSTH
YCIIOBHSIM:
1) f ctopvekTBHO; 2) f HHBEKTHBHO;
3) (Va,beA) f(at+b)=f(a) ~f(b); 4) (Va,beA) f(a-b)=f(a) o f(b).
1

8. Orobpaxenue f: R*>R", Takoe, uro f: x — 1
X+

1) UHBEKTUBHO; 2) CIOPHEKTUBHO; 3) OHEKITHSI.
9. Orobpaxenue f anredpsl <Z;+> B anredpy <Z;*>, rae f(x)=x+2, axb=a+b-2 spnsercs
1) Tonpko ToMOMOpPU3MOM; 2) U30MOPPHUIMOM.

10. Kakoe U3 yTBepKIICHHI SBISETCS HEBEPHBIM?
1) F'omomopdHbIil 06pa3 rpymnisl SABISETCS TPYIIION.
2) 'omomopdHBIH 00pa3 Koblia ABISETCS KOJIbLIOM.
3) F'omomMopdHBIi 00pa3 MO SBISIETCS MOJIEM.



11. Kakue u3 cnenyrommx oroopaxennii R B R sBisitorcs romomopduszmamu (R; —) B (R; —)?
1) f: x>2x; 2) f:x—>x2;, 3)f:x—>0; 4) f: x>X|.

4. AMITEBPANYECKHUE OIIEPALIMA

1. Kakue u3 ciemyroniux onepamuii Ha R SBISIFOTCS KOMMYTaTUBHBIMU?
1) axb=(a+h)% 2)acb=a+3b; 3) axb= %b . 4) ach= %(a—b).
2. Kakas u3 cienyronux ornepanuii Ha R sBIsIeTCS acCOIMAaTHBHOM?
1) a*b=(a+h)%; 2) aBb=a+3b; 3)a*b::%?; 4)aob::%(a—by

3. VYkaxuTte mnapsl OWHApHBIX ajreOpanyecKux Olepanuil, B KOTOPBIX TepBas ONEpaIus
IUCTpUOYTUBHA OTHOCUTEIBHO BTOPOH.

1) Cnoxenune U yMHOKEHHE Ha MHOXKECTBE R.
2) YMHOXEHHUE U CI0KEHNE Ha MHOXKeCTBE R.

3) O6benunenne u nepeceueHue Ha MHoxectBe {U) Beex MOAMHOKECTB YHHBEPCAIBLHOIO
MHOkecTBa U.

4) Tlepeceuenue u 00benuHenne Ha MHOXkecTBe F(U).

5) VMHOXKeHHE 1 JieJieHre Ha MHOKecTBe R,

4. YCTaHOBHUTE COOTBETCTBUE MEXAY alreOpoil M 3JIeMEHTOM 3TOH anreOpbl, KOTOPBIN SBISETCS
HEUTpPaJIbHBIM OTHOCUTENIPHO YKa3aHHON aireOpandecKkoi ornepanuu.
DAZ#); 2)(Q5); 3)(RU); L)y 4) (RU)N); 5) (N,

1)0; 2)1; 3)J; 4)U; 5) OcHOBHOE MHOXECTBO JIT€OPbI HE COJCPIKUT HEHTPATIHHOTO JICMEHTA.

5. Ilyctb R — MHOXecTBO JeHCTBUTENBHBIX 4HceNl, OuHapHas omepanus * anreopsl (R;*;e)
ompezessieTcsl paBeHCTBOM a*h = —2a—2b+6+ab 1 =3 — HelTpanbHbIN 3JIEMEHT IS OTIePALIUH *.
MHOXECTBO BCEX CHMMETPH3YEMBIX 3JIEMEHTOB alreOpbl paBHO ...

1) R\{3}; 2) R\{2}; 3) R{0}; 4)R.
6. Ilyctb R ecTb MHOXECTBO JAEHCTBHUTEIBbHBIX YMCEN U omepanus * anredpbl <R;*> 3amgaHa 1o

npaswity a*b=2a+2b—2ab-1. Torna HeifTpanbHbIil 2IEMEHT ¢ OTHOCHTEIIHHO OIIEPAIIUH * PABEH ...

D1 2)0; 3)-1; 4) —%; 5)%.

7. KOHpr3HHHeﬁ Ha MHOXECTBE Z OTHOCHTEIBHO Olepauu CJIOXCHUA ABJISIFOTCA 6I/IHapHLIC
OTHOIICHUA
1) “S”; 2) “=,’; 3) 2 E ,’; 4) “E”.

8. Kakue u3 yTBep K /I€HUIT IBIISIOTCS HeBePHBIMU JJ1s1 anreopsr <{ai,az,as}; o>,
€CIIM oTiepaIus o 3aJaHa TaOIHIe

o | A1|az2| as
di|as|a1|a
d2|adi|a|as
az | az | asz | a1

1) Omeparusi © KOMMyTaTHBHA.

2) HeiiTpanbHbIM IEMEHTOM JUTS OTIEPAIIAN © SBJISIETCS SJIEMEHT ai.
3) HefiTpanbHbIM 3JIEMEHTOM JUISI OTICPAIIMH © SBIISETCS DJIEMEHT ar.
4) CUMMETPUYHBIM JIEMEHTOM IS a1 SIBJISIETCS a2.

5) CHUMMETPUYHBIM SJIEMEHTOM JIJIsl 83 SIBJISETCS a1.



1.

2.

5. AKCHOMATHYECKAS TEOPUSA HATYPAJIBHBIX UNCEJI

B dopmynmpoBke akcnoMaTHYeCKON TEOPHH HATypATbHBIX YHCEN Y4aCTBYEeT OMHApHOE
OTHOIICHHUE ...
1) «ciemoBath 3a»; 2) KHEIIOCPEACTBEHHO CIICA0BATH 3a»; 3) «IPEIIIECTBOBATH ...».

OrHomeHue CHCMOCPCACTBCHHO CJICAOBATL 3a» HA N YAOBJICTBOPACT YCJIOBUAM!

1)pednexcuBnoctu; 2) cummerpuunoctH; 3) (Va,beN)(a=b = a’'=b"); 4) (Va,beN)(a’=b’ = a=h).

3.

10.

11.

12.

13.

OTHOIIIEHHE HEMOCPEICTBECHHO clieoBaTh 3a» Ha N He 001a1aeT cBoiicTBaMu:
1) TpaH3UTHBHOCTH; 2) CUMMETPpUYHOCTH; 3) cBsizHocTH; 4) (Va,beN)(a=b = a'=b’).

BI/IHapHaSI orecpanusa «CJIOKCHHUEC) Ha N ONpeaACIACTCA YCJIOBUAMU:
1) a+b=b+a; 2) a+1=a’; 3) (a+b)'=a+b’; 4) (a+b)+c = a+(b+c).

Ha |snemenr, HEIMOCPEICTBEHHO CJICAYIONINM 3a @, 0003HaAYAETCS:
1) a-1; 2)a; 3)atl; 4)a.

bunapnas onepauust «yMHoxeHue» Ha N onpezensercs ycaoBUsIMU:
1) a-l=a; 2)a<(b+c)=ab+ac; 3)ab=ab+a; 4)ab=ba.

Bo muoxecTBe N d1eMeHT, KOTOPBIN HENOCPEICTBEHHO HE CIENYET HU 33 KAKUM JPYIUM
asieMeHToM U3 N, 0003Ha4aeTcsi CHMBOJIOM ...

Akcroma HHAYKIIUU GOPMYyITUPYETCs TaK:

1) (Va,beN)a=b’= a=bh.

2) Bcesikoe moamuoxectBo M MuoxecTBa N, Takoe, uto 1eM u ((VaeN)(@aeM = a'eM),
cosnajaer ¢ N.

3) (Va,beN) (3'ceN) (a+b=c).

4) Ecnu yrBepxaeHue, B GOpMYIHPOBKE KOTOPOTO €CTh HATYPAbHOE YKCIIO N, CIIPABEIIHBO
st N=1 ¥ U3 IpeAnoaoKeHus crpaBeuBocTH yrBepkaenus it N=K (keN) cienyer
CIIPaBENTUBOCTH €ro it N=K+1, To yTBepKICHUE CIIPABEIIMBO IS BCEX HATYPATbHBIX
qrcen.

Axkcuoma Apxumena GopMmynupyercs Tak:

1) (Vab,ceN) (a>b = a+c > b+c);

2) (Vab,ceN)(@>b=a-c>b-c);

3) (Va,beN) (3ceN)b-c>a;

4) (VaeN) (a#l = ((3neN) (a=1+n));

Anrebpa < N; +, - > sBnsiercs ...
1) konb1oM; 2) mosykoJsloM; 3) noseMm; 4) TeIoM.

I[J'IH JTFOOBIX HATypaJIbHBIX YUCCII a, b BemmonHsieTcs OIHO U TOJIBKO OAHO U3 CICAYIOIINX YCHOBHﬁZ
l)a=Db; 2)a=b+n,neN; 3)b=a+k keN; 4)a: (a+b).

Omnpenenenue oTHOIEeHHs «>» Ha N popmynupyercs Tak:
1) HarypanbHoe 9uciio a 00JIblle HATypabHOTO YKcia b, eciu CyIiecTByeT Takoe
HarypaibHOe yncio K, ato a= b+k.
2) HarypanbHoe 4rcio a 00Jbllie HaTYpaIbHOTO YKcia b, eciii CyIecTByeT Takoe
HarypaibHOe urcio K, ato b=a+k.
3) HarypanbHoe 4rcio a 00oJbllie HATYpaIbHOTO YKcia b, eciii CyHecTByeT Takoe
HaTypajgbHOE guciio K, uto a=b-k.

K 3akoHaAM MOHOTOHHOCTH CJI0KECHUSI OTHOCSTCS:



1)
2)
3)
4)

(Va,b,ceN) (a=b = a+c = b+c);
(Va,b,ceN) (a>b = ac > b<);
(Va,b,ceN) (a>b = a+c > b+c);
(Va,b,ceN) (a>b = a-c > b-).

14. K 3axoHaM MOHOTOHHOCTH YMHOXEHMSI OTHOCSATCS:

1)
2)
3)

4)

(Va,b,ceN) (a=b = a-c=b-c);
(Va,b,ceN) (a=b = a+c = b+c);
(Va,b,ceN) (a>b = a-c>b-c);

(Vab,ceN) (a>h = %>%);

15. YcTaHOBUTE COOTBETCTBHE MCXKAY paBHOMOIIHBIMH MHOXECTBaMU (OTpCSKaMI/I HaTypaJIbHOI'O

psna).

1)[13]  a)[6.8]
2)[2,6] u 6)[12,16]
314 B [58]
4)[1,8] 1) [101, 108]

16. MHOXecTBO, KOTOpOE MO0 IycTOo, TMO0 PAaBHOMOIITHO HEKOTOPOMY Ha4aJlbHOMY OTPE3KY
HATypaJIbHOTO PsiJia, HAa3bIBAIOT:

1) xoHeuHbIM; 2) OECKOHEUHBIM; 3) YHOPSAIOUYEHHBIM.

17. AxcuoMaruyeckas TEOpHU HATYPAJIIbHBIX YUCCII SABJISACTCA:

1) dopmanpHOM; 2) comepkaTeNbHON; 3) KaTeroOpuyHOW; 4) HENPOTHBOPEYHBOM.

18. U3 cneyrommx yTBEpKACHUH HCTUHHBIMHE SBIISIOTCS:

1)
2)
3)

4)

Bcesikoe HermycToe Mo MHOKECTBO MHOKECTBA HATYPATIbHBIX YUCET MMEET HAUMCHBIITHUI
9JIEMEHT.

Cy1iecTByeT HelycToe MOIMHOKECTBO MHOKECTBA HATypAIbHBIX YHCEN, KOTOPOE HE NMEET
HAaUMEHBIIIETO DIIEMEHTA.

Bceskoe HemycToe Mo MHOKECTBO MHOXKECTBA HATYPAIbHBIX YHCENl UMEET HauOObIIHIA
9JIEMEHT.

Cy1iecTByeT HeMycToe MOIMHOKECTBO MHOKECTBA HATYypaIbHBIX YHCEN, KOTOPOE HE UMEET
HanOOJIBIIIETO dJIEMEHTA.

19. YTBepxkeHue «1ro60e HEMmyCcToe, OTPaHHUYEHHOE CBEPXY, MOAMHOXKECTBO MHOKECTBA | umeer
HanOOJILIINH DJIEMEHT)» 03Ha4vaeT, uTo cucteMa < N, <> — ...

1)
2)
3)
4)

YIOPAI0YEHHOE MHOXKECTBO;

BIIOJIHE YIIOPSA0YEHHOE MHOKECTBO;
JIMHEWHO YIOPSA0YEHHOE MHOKECTBO;
apXHUMEZI0BO YIIOPSAA0YEHHOE MHOKECTBO.

6. AKCHOMATHYECKASA TEOPHUS HEJIBIX UYUCEJI

1. B cnucok 0OCHOBHBIX OOBEKTOB (I)OpMYHI/IpOBKI/I aKCMOMaTUYECKOM TCOPHHU LEIbIX YHMCEII BXOJAT.

1)
2)
3)
4)
5)

Z — MHOKECTBO IIEJIBIX YHCETT,
@ — MHOKECTBO paIlMOHATBLHBIX YHCET,

N — MHOXECTBO HaTypaJIbHBIX YUCET;
0 — Hynb;
1 — eqununa.

2. Ilpm mocTpoeHHH aKCHOMATHYECKOW TEOPWH IEJBIX YHCEN MCXOIUM W3 OINpeNeeHus: (BCTaBbTE
HY>KHOE CJIOBO):



Cucremoii HeIbIX YKNCell Ha3hIBaeTCSI MUHMMAILHOE ...,
KOTOpOe SIBIIACTCA pacmnpeHI/IeM CHUCTCMBI HaTypaJ'IbHBIX YHUCCII.

3. Kakoe u3 mepedncieHHBIX HMXKE YTBEPXKIEHHH TOBOPUT O TOM, 4TO cioxkeHue Ha N sBisercs
OIrpaHNMYCHUEM OIICpAllK CIIOKCHHUA HA Z mHOXecTtBoM N («"‘» — CJIOKCHUEC Ha Z, a @ — cioxxeHUe
Ha N)?
1) (Va,beN) (3'ceN)(a+b=c);
2) (Va,beN) (a®b=a+b);
3) (Va,beN) (a®b=b®a);
4) (Va,b,ceN) ((a+b)+c=a+(b+c)).

4. Kaxoe M3 MepeunCIEHHBIX HI)KE YTBEP)KICHUH FOBOPUT O TOM, YTO yMHO)XeHHe Ha N sBisercs
OTrpaHUYEHUEM OIEPALUU YMHOKEHUS Ha 7 MHOXecTBOM N, ecinu «» — yMHOXKeHue Ha Z, a ® —
ymHOXeHHe Ha N?

1) (Va,beN) 3lce )(ab=c);

2) (Va,beN) (a®b=ab);

3) (Va,beN) (a®b=b®a);

4) (Vab,ceN) ((a®b) ®c=a® (b®c)).

5. AKCHOMOIl MHUHUMAJIBHOCTH B (OPMYJIMPOBKE aKCHOMATHYECKOW TEOPHHU IEIBIX YKCEN SIBISCTCS
YTBEPIKICHHE:
1) Bcsikoe moaMHOXKeCTBO M MHOXKECTBa LEJbIX YHcel, Takoe, yto NcM u (Va,beM) (a—
beM), coBnanaer ¢ Z.
2) Bceskoe moamMHOXeCTBO M MHOXeCTBa Lenbix uucel, Takoe, yto NcM u (Va,beM)
(atbeM), coBnanaer ¢ Z.
3) Bcsikoe moaMHOXKeCTBO M MHOKECTBA LEJIBIX YHCEN CoBMaaaeT ¢ Z, eciu (Va,beM) (a—
beM).
4) Bcskoe MOAMHOKECTBO M MHOMKECTBa II€IbIX 4Hcen, Takoe, uto 1eM u (Va,beM) (a-
beM), conanaer ¢ Z.

6. CroxeHre Ha MHOXECTBE I[SJIBIX YHCE 00J1a1aeT CBONCTBAMH:

1) KOMMYTaTUBHOCTH; 2) aCCOLIMATUBHOCTH;

3) mucTpuOYTHBHOCTH OTHOCUTENBHO YMHOKeHHS; 4) (Va,b,ceZ) (a=b = at+c = b+c).
7. YMHOXEHHE Ha MHOKECTBE IIEJIBIX YHCEJI 00I1aJa€T CBOMCTBAMMU:

1) KOMMYTaTHBHOCTH; 2) aCCOIIMATHBHOCTH;

3) mucTpuOYTHBHOCTH OTHOCUTENBHO ciokenus; 4) (Va,b,ceZ) (a>b = a-c > b-c).
8. CrnosxeHHe IeNbIX Yncel He 00Ja/1aeT CBOMCTBaMU:

1) KOMMYTaTUBHOCTH; 2) aCCOIIMATHBHOCTH;

3) mucTpuOYTHBHOCTH OTHOCUTENFHO YMHOXKeHHS; 4) (Va,beZ) (a<a+b).

9. VYMHOXeHHue Ha Z He 00J1a1aeT CBOHCTBOM:
1) KOMMYTaTHBHOCTH; 2) aCCOI[MATHBHOCTH;
3) (Va,b,ceZ) (a>b = a.c > b-c); 4) mucTprOYTUBHOCTH OTHOCUTEIILHO CIIOKEHUSI.

10. Besikoe 11eoe 4yuciio npeicTaBuMo B BUJIE:
1) cymMBI JBYX HATypaJlbHBIX YHCEIT;
2) pPa3HOCTH JBYX HATypaJbHBIX YHCEIT;
3) 4YacTHOrO JBYX HATypaJbHbBIX YHCEI,
4) mpou3BeICHHUS IBYX HATYPAIbHBIX YHCEIL.

11. OTHomIeHNE «OOIBIIE) Ha MHOKECTBE IEIBIX YHCEIT ONIPECTAETCS TaK:
1) a>b < (3neN) (a=b+n); 2) a>b < (IneR) (a=bn);
3) a>b < (IneN) (a=b-n); 4) a>b < (FceZ) (a=b+c).



12. bunapHbIiMH anTreOpanyecKUMU OTepaIsIMU Ha 7 SBISIIOTCS:
1) cnoxxeHue; 2) BRIUMTAHHE, 3) YMHOXeEHUE; 4) IelcHue.

13. OtHowieHue «>» Ha Z 001agacT CBOMCTBAMU:
1) (Vab,ceZ) (a>b = a+c > b+c);
2) (Vab,cez) (a>b = a<c>b<c);
3) (VabeZ) (VneN) (a>b = an>bn);
4) (Vaez) (a+a>a).

14. JIuneitHO ynopsA04eHHOE MHOXKECTBO (Z, < ):
1) muckpeTHo; 2) IJIOTHO; 3) HEMPEPHIBHO.

15. B ynopsimoueHHOM KOJIbIIe Z IENBIX Yhcel akcuoMa Apxumena GopMyIupyeTcs Tak:
1) (Vabez) (AneN) (n-a>b);
2) (VabeZ) (3cez) (c-a>b);
3) (VabeZ) (a>0 A b>0 = (IneN (n-a > b)).

16. AxcnoMaTHyUecKas TEOPHUs ICIIbIX YUCEIT:
1) kareropuuHa; 2) He SIBISACTCSA KATETOPUYHON; 3) MPOTUBOpeUnBa; 4) HEMPOTHBOPECUHBA;
5) conepxkatenbHas; 6) hopManbHas.

17. Kakue u3 cienyomux yTBepKIeH! UCTUHHBI?
1) Bcskoe HemycToe MOMHOXKECTBO MHOYKECTBA LIENIBIX YHCET HMEET HAUMEHBILHI 3JIEMCHT.
2) Bcskoe HemycToe MOJIMHOKECTBO MHOYKECTBA LIEJIBIX YUCET UMEET HAUOOJIBIINN 3JICMEHT.
3) CyluecTByeT HEMyCTOE IMOJMHOKECTBO MHOXKECTBA LENBIX YHCEN, KOTOPOE HE HMeEeT
HAaUMEHBIIIETO JIEMEHTA.
4) CyuiecTByeT HEMyCTOe MOAMHOXKECTBO MHOXKECTBA LICNBIX YHCEI, KOTOPOE HE HMeeT
HaMOOJIBIIETO HIIEMEHTA.

7. AKCHOMATHUYECKAS TEOPUSA PAIIMOHAJIBHBIX YUCEJI

1. B cnucok 0CHOBHBIX 00BEKTOB ()OPMYINPOBKU aKCUOMATUYECKON TEOPUHN PALlMOHAIBHBIX YHCET
BXOJIAT:
1) Q — MHOXECTBO pallMOHATBHBIX YHCEIT; 2) 7Z — MHOXECTBO I[CIIBIX YHCEIT;
3) N — MHOXECTBO HaTypalbHBIX Yncen; 4) R — MHOXECTBO JAEHCTBUTEIBHBIX YUCEL.

2. Tlpu mocTpoeHHH aKCHOMATHUECKOW TEOPHH PAIMOHAIBHBIX YHCEN UCXOANUM U3 ONPEICTICHHS:
(BCTaBUTh HYKHOE CJIOBO)

«CHcTeMOl parMOHANBHBIX YHCENl HAa3bIBAETCSI MUHUMAIBHOE ..., KOTOPOE SIBISIETCS pacIIMpEHHEM

CHCTEMBI LIeJIBIX YHCEI.

3. AKcruoMaruyeckas TeOpHs PallMOHATIBHBIX YHCEIN SBISETCS:
1) popmanbHOii; 2) comepKaTeIbHON; 3) KATETOPUYHOMN; 4) HE SIBIISIETCS] KATETOPUYHOM;
5)npoTUBOpPEUYNBO; 6) HEMPOTUBOPEUMBOM.

4. Tlycte «+» — cnoxkenue Ha Q, «p» — cnoxenne Ha Z. Kakoe U3 mepedncIeHHbIX HUKE
YTBEPKIACHUH TOBOPUT O TOM, UTO ciliokeHue Ha ( sBIIIeTCS POIOKEHUEM CIIOKCHUS Ha 27
1) (Vabez) (3! ceZ) (apb=c);
2) (Va,beZ) apb=a+b;
3) (VabeZ) a+b=b+a;
4) (Va,beZ) apb=bpa.
5. Ilycth «-» — ymHOXenue Ha Q, «® » — ymMmHOKeHHEe Ha Z. Kakoe u3 mepedncieHHbIX HIDKE
YTBEPIKJACHUN TOBOPUT O TOM, 4TO YMHOKeHHe Ha Q sBIIIeTCS POIOHKCHHEM YMHOXEHUS Ha 7,7



1) (VabeZz) (3! cez) (a® b=c);
2) (Vab,ceZ) ((ab)-c=a-(b-c));
3) (Va,beZ)a®b=aDb;

4) (VabeZ)a-b=b-a.

6. AKCHOMOI MUHUMAJILHOCTH B (POPMYTUPOBKE aKCHOMATHUECKOW TEOPUU PALIMOHATBHBIX YUCEI
ABJIACTCS yTBEPXKICHUE!

1) Bcskoe moaMHokecTBO M MHOKecTBa (Q palMOHAJIbHBIX YKCEN, TAKOE, YTO ZCM U

(Va,beM) (b0 = % €M), cosnanaer ¢ Q;

2) Bcskoe moamuoxecTBO M MHOKecTBa () pallMOHATIBHBIX YHCEl, Takoe, uTo NCM u
a
(Va,beM) (b0 = B €M), cosnanaer ¢ Q;

3) Bcsakoe moaMHOkecTBO M MHOKecTBa (Q pallMOHANIBHBIX YHCEIl, TAKOE, 4TO ZCM u
(Va,beM) (abeM), coBnanaer ¢ Q;

4) Bceskoe noaMHOKecTBO M MHOMKecTBa (Q paliOHAIBHBIX YKCEll, TaKoe, 4T0 ZCM u
(Va,beM) (a—beM), coBmanaer ¢ Q.

7. CnoxxeHue palMOHAIbHBIX YKces 001aJaeT CBOWCTBaMU
1) KOMMYTaTUBHOCTH; 2) aCCOIMATUBHOCTH; 3) TUCTPHOYTUBHOCTH OTHOCUTEIHHO YMHOKECHHS,

4) (Va,beQ) (3xeQ) a+x=h.

8. YMHOXeHHe palMOHAIBHBIX Yncell He 001a/1aeT CBOMCTBOM:
1) (Va,beQ) (a-b=b-a);
2) (Va,b,ceQ) (a>b = a-c > b<);
3) (Va,b,ceQ) (a+b)-c=ac+bc;

4) (VabeQ) (a=0 = g cQ).

9. Bcskoe paryoHabHOE YUCIIO0 IPEACTaBUMO B BUJIE:
1) pasHOCTH HATypaJbHBIX YUCEI,
2) CyMMBI LIEJIBIX YHCET,
3) TPOM3BEICHUS LENbIX YHCEI;
4) YacTHOrO OT JIENICHHS LENIOr0 YKCIIa Ha HATypaIbHOE YUCIIO.

m .
10. B nosnie panmoHabHBIX Yncel 1podb — (M,N€Z) SBIAETCS MONOKUTEIBHOM, €CIIH:
n
1) mn>0; 2) mn<0; 3) m+n>0; 4) m—n>0.

11. B apxuMeI0OBCKHU YIOPSIOUEHHOM I10J1€ pallMOHAIbHBIX YUCEI I JHOBIX pallHOHAIbHBIX YHCEI
a, b, C BBITOMHAIOTCA CBOICTBA:
1) a>b A b>c = a>c; 2) — (a>a); 3) a>b = a+c>b+c;
4) a>b = b>a; 5) a>b = a-c>b-c;
6) a>b A ¢>0 = a-c>b-c; 7) a=b = a>b v b>a; 8) a>0 A b>0 = (AneN = n-b>a).

12. Besikoe TUHEWHO YIIOPSIOUYEHHOE TT0JIe COACPIKUT TOII0NE, H30MOP(HOE TOJIIO ...
1) paniMoHaNBbHBIX YUCEN; 2) AeUCTBUTENBHBIX YUCEI; 3) KOMIUIEKCHBIX YHCEI.

13. B nuueiino YIIOPAAOYCHHOM IT0JIC PALITMOHAJIBHBIX YHUCCJI aKCHUOMa ApXI/IMCI[a (I)OpMYJ'II/IpyeTCSI Tak:
1) (Va,be Q) (3neN) (b-n>a);
2) (Va,beQ) (3cez) (a-c>b);
3) (Va,beQ) (a>0 A b>0 = (IneN) (n-a>b));
4) (Va,beQ) (a>0 A b>0 = (IceQ) (c-a>b)).



14. MHOX€eCTBO pallMOHAIBHBIX YUCeT: 1) CYeTHO; 2) HE SBISACTCS CUCTHBIM.

15. JIuneiiHo ynopsgouenHoe MHOXkeCTBO ( Q, <) 1) auckpeTHO; 2) IUIOTHO; 3) HENPEPHIBHO.

8. AKCHOMATHYECKAS TEOPUSA JEHCTBUTEJbHBIX YUCEJI

1. Ilpu nocTpoeHun aKkCMOMaTU4YECKOW TEOPUU JAEUCTBUTENbHBIX uncel o Kanropy ucxonum u3
OIIpeACIICHUS:
«CucreMoi AeCTBUTEIbHBIX YHUCET HA3bIBACTCS JTMHEHHO U apXUMEOBCKH YIOPSI0USHHOE T0JIe,
BCsAKas __ (BCTaBbTE HYXHOE CJIOBO) IOCIEI0BATEIBHOCTD JJIEMEHTOB KOTOPOTO CXOAUTCS B HEM.

2. B cnucok OCHOBHBIX 0OBEKTOB aKCHOMATHUYECKOM TE€OpUH JEHCTBUTENBHBIX YU CET HE BXOJST:
1) R — MHOXECTBO JICHCTBHUTEIBHBIX YHUCEIT;
2) Q — MHOXECTBO paI[MOHAIBHBIX YHCEIT;
3) 0 - nynb; 4) «>» — bunHapHoe oTHouieHue Ha R; 5) —1.

3. Axcuomaruyeckasi TEOpHs 1eHCTBUTEIbHBIX YUCEI SBISETCS:
1) dopmanbsHOH; 2) comepkaTenbHON; 3) MPOTUBOPEUNBON; 4) HEIPOTUBOPEUUBOIA;
5) kareropuuHoOM; 6) HE ABIACTCS KaTETOPUIHOM.

4. YCTaHOBUTE COOTBETCTBUE MEXIY MOHSATHEM U €T0 ONPEICIICHUEM.
1) conepxarenbHas aKCHOMATHYECKas TEOPHS;
2) HENpOTHBOPEYMBAS aKCHOMATUYECKas TCOPHS;
3) kareropuyHas aKCHOMaTHYECKasi TCOPHUS;
4) ¢dopmasbHas aKCHOMATHUYECKast TEOPHSL.

1) Cucrema JIOTHYECKUX TPABUIT BHIBOA MPENOIAraeTCs H3BECTHOM.

2) st 11000T0 BBICKA3bIBaHMSI A TEOPHH XOTs ObI OJTHO M3 BBICKAa3bIBAHUHN A HIH —A He
SIBJISIETCSI TEOPEMOM.

3) JlBe mo0ObIe e€ MoeT H30MOP(HBI.

4) CucreMa JOTHYECKHX MPABHJ BBIBOA SIBHBIM 00pa30M BKJIFOUYAETCS B TEOPHUIO.

5. Tlone nefcTBUTENBHBIX YHCEI SBISIETCS PACIIMPEHHUEM TOJIsl pallMOHATIBHBIX YKCeN (BCTaBbTE
HY>KHOE CJIOBO).

6. IlomHOTa cucTeMBbI IEHCTBUTEIBHBIX YHCEN O3HAYAET, UTO ...
1) B mosie neiiCTBUTENBHBIX YHCEIT CYIIECTBYET KOPSHB JIF000H HATYpaIbHOW CTEIICHU W3
ITOJIOXKUTEIBHOTO ACHCTBUTEIBHOTO YHACIIA;
2) Jlwobas ¢pyHmaMeHTaIbHAsK TOCIE0BATEIBHOCTD ICHCTBUTEIBHBIX YHCEN CXOIUTCS B MOJIE
JEHCTBUTEIIBHBIX YHCET;
3) Jlrobas mociea0BaTebHOCTh MOJIS ICHCTBUTEIBHBIX YHCENl UMEET SKBUBAJICHTHYIO Ci
IIOCJIEI0BATEIbHOCTh PALIMOHAIILHBIX YUCEL.

7. Bcskoe NeHCTBUTENBHOE YHUCTIO €CTh ...
1) mpenen mociea0BaTEILHOCTH PAITHOHAIBHBIX YUCET;
2) 4YacTHOE JBYX pallMOHAJIbHBIX YHCEIT,
3) necsaruyHas ApoOb (KOHEUHAs WM OECKOHEYHAs).

8. VYmMmHOXkeHue [[CP'ICTBHTCHBHLIX qucell 06J12l,£[aeT CBOMCTBaMU:
1) (Va,beR) (a-b=b-a);
2) (Va,b,ceR) (a>b = a-c>b-c);
3) (Vab,ceR ((a+b)+c=a+(b+c));



ad +bc
=T,

4) (Vab,c,deR) (b0 A dz0 = +§ ~

a
b
9. JluneitHOCTH MOpsKA B cucteme ( R, > ) sBisieTCs Clie/ICTBUEM CBOWMCTBA:

1) (Vab,ceR) (a>b A b>c = a>c);

2) (Va,b,ceR) (a>b = atc>b+c);

3) (VaeR) —(a>a);

4) (Va,beR) (azb = a>b v b>a).

10. JIuneHO ynops0ueHHOEe MHOKECTBO JICHCTBUTENIBHBIX uncel ( R, > ):
1) quckpeTHO; 2) MIIOTHO; 3) HENPEPHIBHO.

11. MHOXeCTBO IEHCTBUTENILHBIX Unces R sBisgercs:
1) cuétHpiM; 2) HECUETHBIM; 3) MHOXKECTBOM MOIIHOCTH KOHTHUHYYM.

9. AKCUOMATHYECKAS TEOPUA KOMIIVIEKCHBIX YNUCEJI

1. B cnucok nepBHYHBIX TSPMUHOB aKCHOMATHYECKOM TEOPHUH KOMILUICKCHBIX YHCEII He BXOIHUT:
1) R — MHOXECTBO JCHCTBUTEIILHBIX YHCEIT;
2) «t» M «» — OMHAPHBIC OMepaIMKi Ha MHOKECTBE KOMIUIEKCHBIX YUCEI;
3) 7 — MHOKeCTBO LeJbIX YHCeJ;
4) 0,1, i—3eMeHTHI.
5) Z — MHOK€ECTBO LEJIbIX YHCEIL

2. TIpu mOCTPOEHNH aKCHOMATHYECKOH TEOPHH KOMIUIEKCHBIX UMCEN HCXOIMM U3 ONpPEIeCHHUS:
HOI[ CHUCTEMON KOMILUIEKCHBIX YUCEI IIOHMMAOT MUHUMAaIbHOE I10JIC, KOTOPOC SABJIACTCA paCIMPCHUCM
o (BCTaBbTE HYXKHOE CIIOBO) YHCET U B KOTOPOM €CTh JIEMEHT |
¢ ycroBueM i2 = —1.

3. Akcromarudeckas TeOpHs KOMIUIEKCHBIX YHCET HE SBISIETCS:
1) cogepkarenbHoi; 2) dopmanbHON; 3) KaTeropuyHO; 4) HeKaTerOpu4HOii;
5) npoTHUBOpEYMBOI; 6) HEMPOTUBOPEUNBOM.

4. Jlnst mo00ro KOMIUIEKCHOTO YHCTIa d.
1) cymiecTByeT IPOTHBOIOIOXKHOE €MY YUCIIO —d;

1.
2) cylecTByeT 00paTHOE eMY YHCIO — ;

a
3) a*>0.

5. Bcskoe KOMIUIEKCHOE YKCIIO TIPEICTABUMO B BHIE:
1) a+bi, aeR, beR; 2) necstuunoii apodu; 3) bi, beR; 4) a-bi, aeR, beR.

6. AkcHOMa MUHHUMAJIbHOCTH B (POPMYIHPOBKE aKCHOMATHIECKON TEOPUU KOMIUICKCHBIX YHCEI
MMeEET BHI:

1) moJe KOMIUIEKCHBIX YHCEI alireOpanvecku 3aMKHYTO;

2) nrobas pyHIaMeHTaIbHAs TOCIE0BATEIbHOCTD AEHCTBUTEIbHBIX YHCET CXOAUTCS B
[10J1€ KOMIUIEKCHBIX YHCE;

3) mro6oe moaMuokecTBO M MHOKecTBa C coBmazgaer ¢ C, eciii OHO YIOBJIETBOPSAET
ycnosusiMm: RcM; ieM; (Va,beM) at+beM; (Va,beM) abeM;

4) 1000 MHOTOYJICH MOJOKUTEIBHON CTEIIEHH HaJl ITOJIEM KOMIUIEKCHBIX YHCE]I MOKHO
Pa3IoKUTh B MPOU3BEICHIE MHOTOYWICHOB MTEPBOM CTENCHH C KOMITJICKCHBIMH
KO3 PHUIHEHTaAMH.



7. Ilyctb «+» — cinoxenue Ha C, « @ » — cnoxkenue Ha R. Kakoe u3 npuBeqéHHBIX HIXKE
YTBEPKJIEHUM TOBOPUT O TOM, YTO CJIOKEeHHE HAR siBisieTCs MpoaomKeHUEM ClloxkeHus Ha R.
1) (Va,beR) atb=b+a; 2) (Va,beR)a®b=a+b; 3) (Va,b,ceR) (a®b) ®c=ad® (bdc); 4)
(Va,beR) (3'ceR) a® b=c.

8. Ilycts «-» — ymHoxkenue Ha C, « ® » — ymHoxkeHue Ha R. Kakoe 13 nepeyrcieHHbIX HIKE
YTBEPKICHUI TOBOPUT O TOM, YTO YMHOXKEHHUE HA R sABNseTcsa orpannyennemM ymMmHoxeHus Ha C
MHOXkecTBOM R?

1) (Va,beR) (3! ceR) a® b=c;

2) (Va,b,ceR) (a®b) ®c=a® (b®c);
3) (VabeR)a®b=a-b;

4) (VabeC)ab=ba.

9. MOo’HO 1M ynopsA0YUTh [10JI€ KOMIUIEKCHBIX Yncesn?
1) na; 2) Her.

10. YcranoBHTE COOTBETCTBHE MKy YHCIOBBIMA MHOKECTBAMHU M UX TpapuIecKoil HHTEpIIpeTaue
C TIOMOIIBIO KPYTOB Disepa.

10. AVITEBPBI KOHEYHOI'O PAHT' A

1. B nuneiinoii anredpe (A, +, -, {on|A€F}) Hang monem F OunapHble omepanuu +, - W YHapHbIC
OTepaIMy . YMHOKEHHS dJIEMEHTOB M3 A Ha CKaJISIPhI A OIS F yIOBIETBOPSIOT TpeOOBAHHSM:
1) (A, +, ) — xombIio (He 005A3aTEILHO aCCOIMATHBHOE);
2) (A, +,-)—Temno;
3) (A, +, ) —mnore;
4) (A, +, {on|LeF}) — BekTOpHOE MPOCTPAHCTBO HAJ MoJieM F;
5) (Va,beA) (VAeF) A(ab)=(ra)b=a(rb).

2. Jluneiinyro anreOpy Haja mosneM R OTHOCHTENBHO OWHApPHBIX ONepanuii +, - ¥ yHapHBIX OlNeparui
). YMHOKEHUS Ha CKaJAphl A U3 oy R 00pa3yloT MHOXKeCTBa!
1) C — MHOXECTBO BCEX KOMIUIEKCHBIX YHCEIT;
2) R — MHOXeCTBO BceX JEHCTBUTENBHBIX YUCET,;
3) R™" — MHOKECTBO BCeX NxXN-MATpHIl HaJ MojeM R;
4) R™" — MHOKeCTBO BceX MxN-MaTpuil Haja mosem R (m=n);
5) Hom(V;V) — Bcex nuHEHHBIX oniepaTopoB BeKTOpHOTO npoctpancTBa V(R).

3. Panrom nuneitHO# anredpsl (A, +, -, {®i|A €F}) Ha3bIBaeTCs:
1) xapaxTepucTuka Konbua (A, +, -);
2) 4ucIo e€ OCHOBHBIX OIepaInii;
3) pa3MepHOCTh BEKTOPHOTO MpocTpaHCcTBa (A, +, {mi|AeF}).



4. YcTaHOBUTE COOTBETCTBUE MEXKIY JTMHEHHOMN areOpoi u e€ paHrom.

1) (F, +, -, {oJreF}), rne F — npousBonbHOE MOJE; a)4
2) (C,+, -, {on|AeR}), rne C — MHOKECTBO BCEX KOMILIEKCHBIX YHCEI, 0)8
3) (F™, +, ., {on|AeF}), rne F™" — MHOMXecTBO NXN-MaTpul Haj nonem F; B)N?
4)  (H, +, -, {mJLeR}) — anre6pa xkpaTepHHOHOB Hax oNeM R; r)2
5) (O, +, -, {on|heR}) — anrebpa uncen Konu (okronuonos) naz R. n)1

5. Jlnst nuneitnoit anreopsl (H, +, -, {or|AL eR}) kBaTepHnOHOB Hax mosieM R cripaBeIUBLI
YTBEPKICHUS:
1) anre6pa (H, +, -) ssBiIsIETCSA KOIBIIOM;
2) anrebpa (H, +, -) sBsieTCSA HEaCCOUUATHBHBIM TEJIOM;
3) anredpa (H, +, -) ABIsICTCS HEKOMMYTATUBHBIM TEJIOM;
4) anrebpa (H, +, -) aBnsieTcs nojem;
5) anreopa (H, +, {ox|L eR}) siBisieTcst BEKTOPHBIM IPOCTPAHCTBOM HaJ moJieM R.

6. st nuneitnoit anreopsr (O, +, -, {mi|A eR}) uncen Kanu (okToHHOHOB) Hax mosieM R cieayroiee
YTBEPIKICHHUE SBJISICTCS JIOKHBIM:
1) nanHas anreOpa sSBJISIETCS anreOpoi ¢ AeJeHneM Haj mojeM R;

2) (O, +, -) — acconMaTUBHOE KOJIBIIO;
3) (O, +, -) — anbTepHATHBHOE KOJIBIIO;
4) (O, +, {on|LeR}) — BekTOpHOE MPOCTPAHCTBO HaJ MojIeM R.

7. KoneuHomepHas accolraThBHas JUHEWHas anredpa A c JeileHHeM Haja nojeM R MoxeT uMmerhb

paur:
1)1; 2)2; 3)3; 4)4; 5)8.

8. KoneunomepHas ajbTepHaTHBHAS JIMHEHHas anreOpa A ¢ eneHneM Haj mojieM R He MoxeT nMeTh

paHr:
1)1; 2)2; 3)3; 4)4; 5)8.

[pumeuanue. Kpumepuu oyenueanus mecma auanio2udhbl cQOPMyIUPOBAHHBIM BblUE 8 NPOSPAMME
onst mecma 4 cemecmpa.

13. Tunosoe konmponvroe 3adanue na smane gpopmuposanus [1K-1:

IIporpamma 3x3ameHa

10 TEOPHUHU YK CeJ M YUCJIOBBIM CHCTEMaM /ISl CTY/IeHTOB 5 Kypca (9 cemecTp)

1. ®opmanbHble 1 HedopManbHbIE (COIEpKATEIbHBIE) aKCHOMaTH4YeCcKHe Teopuu. PopMyIupoBKa
akcuomatuueckoil Teopuu. CBoOilCTBa aKCMOMAaTUYECKOM TEOPHUU: HENPOTUBOPEUMBOCTD,
KaTerOPUYHOCTh, ITOJIHOTA, HE3aBUCUMOCTh AKCUOM B JAHHOW TEOPHH.

@opMyIHpOBKa AKCHOMAaTUYECKON TEOPUH HATYPAJIBHBIX YHCEI.
[Tonykosplio HaTypaIbHBIX YHUCEN.
[Topsinok Ha MHOXECTBE HaTypajbHbIX 4Mcesl. OCHOBHBIE CBOMCTBA JIMHEWHO YIOPSIOYEHHOTO

MHOKCECTBA HAaTypaJIbHBIX YHUCCIIL. Bronne YIIOPAAOYCHHOC MHOKECTBO HATYPAJIbHBIX YUCCII.



5. Tlopsimok Ha MHOXECTBE HATYPaJbHBIX YHCEI. APXUMEIOBO M JHHEHHO YIOPSIA0YEHHOE
MTOJIYKOJIBLIO HATYPAJIbHBIX YHCEIL.

6. Koneunsie MHOXecTBa. OCHOBHOE CBOMCTBO KOHEYHOTO MHOXKECTBA. BECKOHEYHOCTh MHOXKECTBA
HaTypaJIbHbIX YHCEI.
Onpenenenre OCHOBHBIX MOHSITUI CUCTEMBI HATYpaJIbHBIX YMCEI B KOJIMYECTBEHHON TEOPHH.
Kareropuunocts AKCHOMAaTHUYECKON TEOpUH HaTypaJbHbIX qucel. [Tpobnema
HEMPOTUBOPEUNBOCTU aPUPMETUKH.

9. He3aBUCHUMOCTb aKCHOMBI HHIYKIIUU U €€ POJIb B IIOCTPOCHUHU apU(PMETUKN HATYPAIbHBIX YHCEIL.

10. Ynopsnouennas rpynmna. JInHelHo yrnopsgoueHHOe Koblo. Kpurepuii mopsiika B KOJIbIIE.

11. ®opmMynupoBKa aKCHOMATUYECKOM Teopuu 1enbiX yncesl. CBONCTBA LENbIX YHCET.

12. KaTeropnu4HOCTh aKCHOMAaTHUECKOW TEOPUH IIETIBIX YHCEI.

13. HermpoTHBOPEYNBOCTh AaKCHOMATHYECKOW TEOPUU LIEJIBIX YHCE.

14. ®opmynupoBKa aKCMOMATUYECKOM TEOpUM palMOHAIbHBIX yHcesd. CBoilcTBa palMOHaIbHBIX
YHUCEL.

15. HenmpoTHBOPEUNBOCTh AKCHOMATUYECKOW TEOPUU PAIIMOHATILHBIX YHCE.

16. KaTeropn4HOCTh aKCHOMATHYECKOW TEOPHH PAIMOHAIBHBIX YHCEI.

17. ®opMynupoBKa aKCMOMATHUECKON TEOpPHH JIEeWCTBUTENbHBIX uucell. CBolcTBa JNEHCTBUTENBHBIX
YHUCEIL.

18. HempoTHBOpEYHBOCTh aKCHOMATHYECKON TEOPUH JEHCTBUTEILHBIX YUCEI.

19. ®opMynupoBKa aKCHOMATUYECKOM TEOpUU KOMIUIEKCHBIX unces. CBOHCTBA KOMIUIEKCHBIX YHCEIL.

20. Kareropu4HOCTh aKCHOMAaTHYECKOH TEOPUH KOMIUIEKCHBIX YUCEI.

21. HenpoTHBOPEYMBOCTh AKCHOMATUYECKON TEOPUU KOMIUIEKCHBIX YHCEl.

22. Anredpsl KOHEUHOTO paHra. Anredpa KkBaTepHUOHOB. Teopema @pobeHuyca.

KpuTepum onieHKH 0TBETAa HA DK3aAMEHE:!

1. CrynenTsl, HaOpaBuIMe 10 peUTUHTY He MeHee 60%, TOTy4yaroT OLIEHKY «3auTEHO».
2. K 3auery JonyckaroTcs CTYAEHTBI, OTUYUTABIIUECS MO KOHTPOJBHOMY ONPOCY MO TEOPETHUECKUM
OCHOBaM 4YHCIIOBBIX cucteM u 13 He Menee, uem Ha 60 % 1o KaX/I0M U3 IePEUYHCICHHBIX (HOpM.

3. 3ader A CTYIEHTOB, IMEIOLINX PEUTHHTOBBIN Oayut Huxe 60%, mpoBoauTCs B 2 dTamna:
|.Teopernyeckast dYacTh. B (opMe TeopeTHdeckoro ompoca 1o (GOPMYITHPOBKAM
COJIepXKATENbHBIX  AKCMOMAaTHUYECKMX  TEOpUH  KJIACCMYECKMX  YHUCIIOBBIX  CHUCTEM
(HaTypaJ'IBHI)IX, HEJIBIX, pallHOHAJIBHBIX, }IeﬁCTBHTeHBHBIX 1 KOMIIJIEKCHBIX t-II/ICG.]'I).

Il. MToroBerii TecT mo Marepuaiy 7-8 ro pa3zaenoB auciuIuinHb (9 cemectp).

YpoBHu chopmupoBanHocTy komnereHunu IMK-1 B pamkax JTUCHMILUIMHBI:

8 cemecTp:

YpoBuu chopMHPOBAHHOCTH

OcCHOBHBIE IPU3HAKH YPOBHSA
komnerenuu MMK-1 p yp




IMoporosbiit

[Ipu BeIMONHEHNH 3a1aHUI BceX (POPM KOHTPOJISI CTYACHT

JEMOHCTPHUPYET 3HAHHUE!

- OIpeneNeHuil MOHATUH U (PAKTOB TEOPUHU JIEIMMOCTH,
M3Y4aeMBbIX B IIKOJIBHOM KypCe€ MaTeMaTUKH,

- OIpEeAcIICHUE OTHOLUEHUS CPAaBHEHUS LIEJBbIX YHCEN U
€ro MpoCTeUIe CBOMCTRA,

- OIpeNeNeHUH KOHEYHBIX W OECKOHEYHBIX IEMHBIX
Ipo0eit;

IIPOSIBIISICT YMEHHE!

- IPUMEHATh UMEIOUIMECS 3HAHUS 110 TEOPUU JECIUMOCTH
K PELICHUIO IIKOJBHBIX 33/1a4 Ha JEeJIMMOCTD;

- IPEACTaBIATh 4YMCIA CUCTEMATUYECKOM 3alUCBIO 11O
A1000MYy OCHOBAHMIO, NEPEXOAUTH OT OJIHOM CHUCTEMBI
CUMCICHMS K JpPYIrOH, BBINOJHATH OIEpalUU HaJ
YKCJIaMU B JII000H MO3ULIMOHHONW CUCTEME CUMCIICHUS;

- CpaBHHUBaTh IleJbleé 4YMcIa MO JI000MYy MOJIYIIO,
BBIIIOJIHATh OINEPALUM  CIIOKEHHUST U YMHOXKEHUS B
KOJbI[aX KJIACCOB BBIUETOB [0 JIIOOOMY MOJYJIIO,
HaxXo/AWTh 3HaueHue (QyHKUuU Oilsiepa g J1r000ro0
HaTypaJIbHOT'O YHUCIIA;

- IPEACTaBIATh  JEHUCTBUTEIBHBIE 4YMCIA  LENHBIMU
JIPOOSMHU.

[Io wrToram OanIbHO-PEHTUHTOBONl CHUCTEMBI CyMMa

pPEUTHHTOBBIX OaIOB CTyAeHTa cocTaBisieT oT 60 mo 70

0asIoB

Ba3oBbiii

IIpu BbInoNHEHNM 3ajaHUH BceX (POPM KOHTPOJISL CTYACHT

JIEMOHCTPUPYET 3HAHHUE!

- OIpeleIeHuN OCHOBHBIX IMOHATUH U (PAKTOB TEOPUHU
JIIMMOCTH B KOJIBIIE LIEJIBIX YHCET;

- OIpeleIeHui OCHOBHBIX TMOHATUH U (PAaKTOB TEOPUHU
CPaBHEHUM B KOJIbIIE LIETIBIX YHCEN,

- ONPEIEJICHNI OCHOBHBIX IOHATUI TEOPUU KOHEUHBIX U
OECKOHEYHBIX IEMHBIX IPOo0ei;

MIPOSABIIIET yMEHHE!

- TNPUMEHATh UMEIOUINECS 3HAHUS 110 TEOPUU JEIUMOCTH
K PEIICHUIO IIKOJIBbHBIX 33]1a4 Ha AETUMOCTb;

- pemarb 1o  o0paslly THUIOBBIE  33Jayd  Ha
apudmeTnyecKkue MPUIOKEHUS TEOPUM CpPAaBHEHUN U
TEOPUM MLEMHBIX ApoOeil, BO3MOXKHO JOMycKas IpHU
3TOM HEKOTOpbIE HETOYHOCTH;

IIOKa3bIBAECT BJIaJCHHE!

- HaBbIKAMHU pEILIEHUS OCHOBHBIX THIIOBBIX TEOPETUKO-
YHCJIOBBIX 3a7ad.

[Io wroram OamIbHO-PEUTUHIOBONl CHUCTEMBI CyMMa

pEeUTHHTOBBIX OamoB cTyaeHTa coctasisieT oT 70 mo 80

0amIoB

IloBbINIEHHBIH

[Ipu BEIMONTHEHNM 3aAaHUi BceX (OPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHHUE!

- OCHOB TEOpHH JEITUMOCTH, TEOPHUU CpaBHEHUU B
KOJIbLIE  LEJBbIX 4YHCeNl, TEOpPUHU KOHEYHBIX U
OCCKOHEYHBIX IEMHBIX IPO0ei;

- OCHOBOIIOJIAraroIe bakThl TEOPHUH qHCell,




IIOJIOKEHHBIE B OCHOBY IIOCTPOEHHUS MOIYJISIPHOU

apupMETHKH, COCTABJISIONIEH dbyHIamMeHT
KOMITBIOTEPHOW  anreOpsl W TCOPUH  3aIUTHI
nH(popManuu;

IIPOSBIIIET yMEHHE:

- HCNOJb30BaTh OCHOBHBIE (aKThl TEOPUU EITUMOCTH
(cBOlicTBa OTHOLIEHUS AEIMMOCTH, CBOMCTBA IPOCTHIX
U B3aMMHO IPOCTBIX YHUCEN) MpPU PElIeHUM 33a7ad Ha
JEJINMOCTb;

- HCIOJIb30BaTh OCHOBHBIE (DaKThl TEOPUH CPABHEHUH U
ammapar IenHbIX Jpo0eli B HUX apUPMETHUECKUX
IIPWIOKEHUSX;

[I0OKa3bIBACT BJIaJCHHE!

- HaBBIKAMU IIPUMCHEHMSA IIOJYYCHHBIX 3HAaHUM W
YMEHMH B pa3IuM4HbIX CHUTyauusx (B Mpexaenax
U3Yy4EHHOH TeMaTHKH Kypca);

- TMNPEICTaBICHUSAMHM O CBA3M TEOPUM YHUCEI CO
LIKOJIbHBIM KypCOM MaTE€MaTHKHU.

[Io wroram OamIbHO-PEHTUHTOBON CHUCTEMBI CyMMa

peNTHHrOBBIX OayioB cryneHTa cocrasiseT o 80 mo 100

0aJIoB.

9 cemectp

YpoBuu c()opMHPOBAHHOCTH
komunerenuuun ITK-1

OcHoOBHbBIE PU3HAKH YPOBHA

IHoporosbiit

[Ipu BeIMONIHEHNM 3aAaHUi BceX (GOPM KOHTPOJIS CTYACHT

JIEMOHCTPUPYET 3HAHUE!

- CBOWMCTB YHCEJI U ONepaluid HaJl HAIMUA B KJIIACCUYECKHX
YHCIOBBIX CHCTEeMax (HaTypanmbHBIX, LETBIX,
palMOHANBHBIX, JEUCTBUTEIBHBIX W KOMIUJIEKCHBIX
qucen);

MPOSIBIISIET YyMEHHUE:

- (dopmynupoBaTh colepiKaTeIbHbIEe AKCHOMATHYECKHE
TEOpUHU KJIaCCUYECKUX YHCIIOBBIX CHCTEM
MEPEYUCIICHHEM TEPBUYHBIX MOHITUN (TEPMUHOB) U
aKCHOM, BO3MOXXHO JOMYCKasi TpPH OSTOM OIIMOKHU
HENPUHIUITHAIBHOTO XapaKTepa.

[lo wroram OauIbHO-PEUTHMHIOBON CHUCTEMBI CyMMa

PEUTHHTOBBIX Oa/IOB CTyJeHTa cocTaBiuseT ot 60 mo 70

0aioB

Ba3oBbiii

[Ipu BBIMONIHEHNY 3a7]aHUM BceX (GOpM KOHTPOJIS CTYEHT

JEMOHCTPHUPYET 3HAHUE:

- OCHOB aKCHOMAaTHYECKOTO METOJa B MaTeMaTHKe Ha
puMepe TOCTPOCHHSI COJEPKATENbHBIX aKCHOMa-
TUYCCKUX TeOpI/II\/’I KJIIaCCHYCCKHUX YHCIIOBBIX CHUCTEM,

- CBOWCTB YHCeIl W Omepanuil HaJl HUIMU B KIIACCUYECKUX
YUCIIOBBIX CUCTEMAX (HaTypaJ'H)HBIX, EIBbIX,
palMOHANBbHBIX, JEHCTBUTENBHBIX M KOMIUIEKCHBIX
qucen);

MIPOSIBIISIET YMEHHeE!




- (dopmynupoBaTh conepikaTeabHbIE AKCHOMATHYECKHE
TEOpUHU KJIaCCHUYECKUX YHCIIOBBIX CHCTEM
MEPEUYHCIICHUEM TEePBUYHBIX MOHATHH (TEPMUHOB) U
AKCHMOM, BO3MOXHO JOMYyCKas MPU 3TOM, HEKOTOPBIE
HETOYHOCTH,

MOKa3hIBACT BJIaJIeHHE!

- TMPEJICTaBICHUSMH O CBSI3HM AUCIHUIUIMHBI CO HIKOJIbHBIM
KypCOM MaTE€MAaTHKH.

[Io wroram OaJILHO-PEHTHHIOBOM CHCTEMBI CyMMa

PEHTHHTOBBIX OaJIOB CTyJeHTa cocTaBiseT ot 70 mo 80

0ajuIoB

[Tpu BBITIOIHEHWY 3aJaHM BceX (OPM KOHTPOJIS CTYIECHT

JIEMOHCTPUPYET 3HAHUE!

- CYIIHOCTH aKCMOMAaTUYECKOT0 METO/Ia B MAaTEMATHUKE

- CBOMCTB COJIepKaTEJbHBIX AKCMOMATUUYECKUX TEOPHUH,
MOCTPOEHHBIX [JI1 KJIACCUYECKUX YHCIOBBIX CHCTEM
(HEMPOTHUBOPEYMBOCTH, KATETOPUIHOCTD, HETIOJTHOTA);

- CBOWCTB YHCEJI U ONepaluid HaJl HAIMHA B KJIIACCUYECKHX

YHCIOBBIX  CcHCTeMaX  (HaTypalbHBIX, EJIBIX,
paIMOHANBHBIX, JCHCTBUTENBHBIX M KOMIUICKCHBIX
qucen);

MIPOSABIIIET yMEHHeE!

- (GopMyIMpOBaTh COJEp)KATEIbHBIE AKCHOMAaTHYECKHE
TEOPUU KJIACCUUYECKUX YUCIIOBBIX CUCTEM;

- JIOKa3bIBaTh CBOICTBa (HETPOTHUBOPEUUBOCTD,

IloBbIIeHHBIN KaTerOPUYHOCTh) COJCPIKATEIBHBIX aKCHOMATHYCCKUX
TEOpUM, MOCTPOCHHBIX IJIS KJIACCUYECKMX YHCIIOBBIX
CHUCTEM;

- JIOKa3bIBaThb OCHOBHBIE CBOWCTBAa YHUCEN W OIEpalui
HaJ HMMHM B KaXJI0M M3 KJIACCHMYECKUX UHCIOBBIX
CHUCTEM;

- JIEMOHCTPHUPOBATh €CTECTBEHHBIE CBSI3U JIUCIUIUINHBI
CO HIKOJIBHBIM KypCOM MaTE€MaTHKH;

IIOKa3bIBAECT BJIaJCHHE!

- aKCHOMATUYECKUM METOOM;

- TMPEACTaBICHUAMH O CBSI3U JUCLMILIMHBI CO NIKOJIBHBIM
KypCOM MaTeMaTHKH.

I[Io wuroram OalIbHO-PEHTUHIOBOM CHCTEMBI CyMMa

perTHHTOBBIX OammoB cryaeHTa cocrasisier or 80 mo 100

6au10B

MeToanyeckue MaTepuaJibl, ONpeaesiiouye NpoueAypbl OleHMBAHUSA

[lenpr0 TPOMEKYTOUYHOW aTTECTAIMM O JAHHOW IHUCIUIUIMHE SIBJISIETCS OIIEHKA YPOBHS
c(hOpMUPOBAHHOCTH KOMIETCHIINI B pe3ylIbTaTe YCBOCHUS 3HAHUMN, IPUOOPETEHUsI YMEHUH, HABBIKOB
Y OTIBITA JEATEILHOCTH B pAMKaX OCBOCHUS TUCIHUILTAHBI (MOTYJIS).

[Tpouienypa oOlleHUBaHUS OXBATHIBAET OOYYAIONIMXCS, OCBAMBABIINX TUCIHUILIUHY (MOJIYIIb)
[Iponienypa oreHuBaHUS TPOBOJUTCS MO OKOHYAHWW OCBOCHHS JUCHUIUIMHBI (Momyins). OreHka
ypoBHs CHOPMHUPOBAHHOCTH KOMIIETSHITMI Ha dTanax ux (HOpMUPOBAHUS ONPEAEIACTCS Ha OCHOBAHUU



cobeceloBaHUs, BKIIOYAIOUIMX TEOPETUYECKHUE BOMPOCHI MM 33/JaHUs, B KOTOPHIX OOydaromeMmycs
MPEeUIaraloT OCMBICIHUTD PealbHYI0 MPO(PEeCcCHOHATHHO-OPHEHTUPOBAHHYIO CUTYALUIO, HEOOXOIUMYIO
IVl pelleHus] JaHHOH HpoOJeMbl; NMPH ATOM aKTYaJIU3UPYETCs OIpPENCIEHHBbIH KOMIUIEKC 3HaHMM,
HEOOXOAUMBIN 7151 pa3pelieHus JaHHO! npobiaeMbl. OIeHMBaHNE OTBETOB 00YUYAIOIIMXCS TIPOBOIUTCS
B COOTBETCTBUU C IIPUBEIACHHBIMU KPUTEPUSAMHU.

Ha ocHoBaHuuM OTBETOB (OTBETOB Ha TECT, BBIIOJHEHUE NPAKTUKO-OPUEHTUPOBAHHOIO
3aJJaHKs) OLICHMBAETCS YPOBEHb C(OPMHPOBAHHOCTU KOMIIETEHLMH Ha 3Tamax UX (HOpMUpPOBaHMS B
pamMKax JUCLMIUIMHBI (MOAYJS), a TAKXKE YPOBEHb 3HAHUM, YMEHHI, HABBIKOB U OIBITA JEATEIBHOCTH,
II0 pe3yJIbTaTaM BBICTABIAETCS OLEHKA. Pe3ynbraTel IIpOBENEHUS NPOLEAYpbl B YCTAHOBICHHOM
MOPSAKE TIPOCTABIAIOTCS MPENOJaBaTeNieM B 3a4E€THBIE KHIKKM OOYYaroIIUXCS W AJIEKTPOHHBIC
BegoMocTH. o pesynapTaTam npoBeneHMs IPOLEAYPBl OLIEHUBAHUS NIPENOJABATENIEM IETIAeTCs BEIBOJ
0 pe3yibTaTax IPOMEXYTOYHOU aTTECTAllMU 110 AUCLIUIUIMHE.

IIponienypa oneHuBaHus (3a4eT, 5K3aMEH) COOTBETCTBYET JAEHCTBYIOLIIUM B BY3€ TEKYLIMM
IIOJIOKEHUAM, BKiIrodas [lonoskeHne O peHTHHIOBOM CHCTEME TEKYILEro KOHTPOJIS YCIIEBAEMOCTH
IIPOMEXYTOYHOM aTTeCTallMH CTYACHTOB.
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