A [IOKYMEHT NOANUCAH
< ONEKTPOHHOW NOAMUCHLIO

076210C81F
Bnaneneu; FaspyTenKo TatbaHa ButanbesHa
ReitcTanTenen: ¢ 16.05.2024 A0 09.08.2025

MMHUCTEPCTBO ITPOCBEILEHN S POCCUNCKON ®EJIEPALIN
denepanbHOE TOCYIaPCTBEHHOE OF0IKETHOE 00pa3oBaTeIbHOE YUPEKICHHUE BBICIIET0 00pa3oBaHUs
«AnTaliCKui TOCYITapCTBEHHBIN M€1arOrM4eCKuil YHUBEPCUTET

buiickuit punuan um. B.M. Hlykmuna

Kadenpa marematuku, pusuku, nHPOpMaTUKH

PABOYAS TIPOTPAMMA YYEFHOUM JUCIATIIAHBI

b1.0.05.11 TEOPUSA YUCEJ U YNUCJIOBBIE CUCTEMBI

HanpaBneHHe IIOATrOTOBKH

[Tpoduns moaroToBKM
KBanudukanusi BBITYCKHHKA

®dopma o0yueHus

44.03.05 Ileqarornyeckoe oOpa3oBaHue
(¢ nByMs IpoPUJISAIMH MOATOTOBKH)

Martematuka u Undopmaruka
O0akaJjiaBp

oyHas

CocraBuTeb:
KaHJl. pu3.-MaT. HAyK, TOICHT

___ I'.C. llununr

Buiick 2025



PEKOMEHOBAHO K UCITOJIb30BAHUIO B YYEBHOM INPOLECCE
Ha 3aceJaHnu Kadeapsl MaTeMaTHKH, (PU3UKH, THPOPMATUKA
(mpotoxost Ne 8 ot 10 mapta 2025 1.)

3aBeayromuit kadeapoit
MaTeMaTHKH, (pU3uKu, THPOPMATUKU . {E C ;; ~ I'.C. IlInnunr



1. HEJIb Y 3AJJAYM JUCIUTLINHBI

Hesab AucHMIINHBI - POPMUPOBAHUE CUCTEMATU3UPOBAHHBIX 3HAHUN B 00J1aCTH TEOPUU

YHCEJI U YUCIIOBBIX CUCTEM.
3aga4yu AUCHHMILINHBI:

— ¢opmHupoBaHHE TIOHATHUIHOTO ammapara TEOPUM YHCeN, 3HAHUM H yMEHHUH,
HEOOXOUMBIX JUIs PELIEHUs THIIOBBIX 3a/1a4 JaHHOH NpeIMeTHOI obaacTu;

— (dopMUpOBaHHE TEOPETUKO-UYUCIIOBON KYJIBTYphl, HEOOXOAUMOW OyAyIIEeMy YUHUTEIIO
JUIs TITyOOKOr0 OHUMAaHUs TEOPETUYECKUX OCHOB ILIKOJIBHOTO Kypca MaTeMaTHKH,

— ¢dopmupoBanue TpohecCHOHATHLHON MPEIMETHON HAIIPABICHHOCTH 3HAHUH, YMEHUI
Y HaBBIKOB, ITOJIyYE€HHBIX IIPU U3YYEHUH JUCLIUILINHEL.

2. MECTO JUCHIMIIJIMHBI B CTPYKTYPE OIIOII

Jucuurumna «Teopus 9ucen U YUCIOBBIE CUCTEMBD» OTHOCHTCS K 00S3aTeNbHOIN YacTh
npodeccuonaniproro 1ukiaa (b1.0.05.11). O6aacthio MpoheCCHOHATBHON IESITEIbHOCTH
0akayaBpoB, Ha KOTOPYIO OPHEHTUPYET AUCHUILINHA, SBIISIETCS 00pa3oBaHUe.

OcBoeHne JUCHMIUIMHBI TOTOBUT K pa0oTe CcO  CIEQyILMMH  OOBEKTaMH
npoheccuoHaNbHOM e TEIbHOCTH 0aKaJaBpOB:

— o0yueHue;

— BOCIIUTAHUE;

— pa3BUTHE;

— 00pa3oBaTeNbHbIE CUCTEMBI.

[IpodunbHOl A7 JaHHOM AMCUUIUIMHBL SBIsETCS NPOQecCHOHaNIbHAs JEATebHOCTh
OaxanaBpoB.

JUis OCBOEHMS JMCLUIUIMHBI CTYAEHTHl HCHOJb3YIOT 3HAHUS, YMEHUS M CIOCOOBI
NeSITeIbHOCTH, C(HOPMHPOBAHHBIE B TIpolecce H3ydeHHs mpeamera «Marematuka» Ha
IpebIAyIIEM YpOBHE 00pa30BaHus , a TAK)KE 3HAHUS, YMEHHsI, HABBIKH, CITIOCOOBI 1€ATEIbHOCTH
U YCTAHOBKH, TIOJy4eHHbIE W C(HOpPMUPOBAHHBIE B XOJ€ UW3yYCHHs JIUCIUIUINH
«MatemaTudeckuil aHaausy, «Anredpa» u «I eoMeTpus».

OcBoeHMe JTaHHON IUCIMIUIMHBI SIBIISETCS HEOOXOIMMON OCHOBOW Ui M3YyYEHHS TI0
y4eOHOMY IJIaHy CMEXKHBIX C HE M  MNOCIEAYIOUMX IUCLUIUIMH: METOAMKAa OO0y4deHHus
MaTemMaTuke, Teopus (QYHKIUH  JAEWCTBUTENBHOIO  IEPEMEHHOro, Teopus  (QyHKUIMH
KOMIUIEKCHOTO ~ TIEpEMEHHOro,  JJIEMEHTapHas  MaTeMaThKa, HMCTOpUs  MaTeMaTHKH,
TEOPETUYECKHE OCHOBBI HH()OPMATHKH, CUCTEMBI KOMITBIOTEPHOI anreOpbl, METOBI M CPEACTBA
3aUThI UH(OPMAIIHH.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

[Ipouecc wu3yyeHWs JOUCHUIUIMHBI HampaBjieH Ha (OpPMHUpPOBAaHUE  CIEIYIOIIMX
KomnemeHuui.

- Cnoco0GeH MpoeKTUpOBaTh M pEaM30BbIBATH MPOTPaMMy OCHOBHOTO M CpEIHEro o0Ilero
o0pazoBaHus B peaMeTHOH obnact Marematuka (ITK-1).

B pesynpraTre mM3ydeHUS AUCITUIUTHHBI CTYICHT JOJDKEH:
3HaTh:
[1K-1.1 - OCHOBBI TPOCKTUPOBAHUS U PEATH3AIMN MMPOTPAMMBI OCHOBHOTO M CPEIHETO OOIIEero
oOpa3oBaHus B peaMeTHON ob0nactu Matemartuka (3);



Ymern:

[1K-1.2 - mpoekTHUpoBaTh M NPOBOAUTH Yy4eOHBIC 3aHATHS IO MaTeMaTUKe, B TOM YHCIE
UCTIOJIB30BaTh METOJBl M CPEACTBA TEJAarorn4eckoro MOHUTOPHHIA, TO3BOJISIONINE OICHHUTH
CTeNeHb C(HOPMHPOBAHHOCTH y OOYYAIOMIMXCA KadecTB, HEOOXOAMMBIX ISl JajbHEHIIero
o0yuenus u pa3sutus (Y);

Baaners:
[1K-1.3 - merogamu, mpueMamu M Croco0aMu MPOEKTUPOBAHUS U peald3allMUd MPOTPaMMBbI
OCHOBHOTO ¥ CPEIHEr0 001ero 00pa3oBaHus B MPeAMETHOM obactu Marematuka (B).

4. OFBEM JJUCHUILJIMHBI U BUIbI YYEBHOMN PABOTHI

OO01mmast Tpy10eMKOCTh TUCIUTUIHHBI COCTABISIET 4 3a4eTHBIE €IUHUIIBI.

Bun yuebHoi paboTbl Bcero CemecTpbl
4acoB 7 8
AyauTopHble 3aHATHUS (BCEro) 54 28 26
B Tom uncne:
Jlexuunu (JI) 24 12 12
[Tpaktnueckue 3anstus (I13) 30 16 14
JlabopaTtopusie padoTsl (JIP) - - -
CamocrositesbHas padora crygentos (CPC) (Bcero) 63 8 55
B ToMm umncne:
[ToaroToBka K JEKIIMOHHBIM 3aHSTHIM 12 2 10
IToaroroBka K MPaKTUYECKUM 3aHATUAM 12 2 10
[ToaroroBka K KOJUJIOKBHyMaMm 12 2 10
IloAroToBKa K TEOPETUYECKUM OIIPOCaM 12 2 10
BrImosHeHNe HHIMBUTyaIbHBIX JIOMAIITHUX 3aIaHAN 10 - 10
HToroBslii (cemecTpoBbIii) TECT 5 - 5
[ToaroroBka K ayTUTOPHBIM MIPOBEPOYHBIM - - -
(KOHTPOJILHBIM) paboTaM
Bua npomexyTouHol arrectauuu 9K3aMEH, 3a4er 9K3aMEH
3a4€T
DK3aMeH - - 27
OO0mmast TpyT0eMKOCTh B Yacax 144 36 108
OO6m1ast TpyI0EMKOCTh B Yacax B 3a4E€THBIX €IMHHIIAX 4 1 3




5. COAEPKAHUE JTUCHUITJIMHBI

5.1. Conep:xkanue pa3aesioB (MOxyJieid) TUCHUUILTHHBI

7 cemecTp

Ne
n/n

HaunmenoBanue
pa3nena (Momy.Jist)
JAACHUATINHBI

Conepxanue

I[eJ'II/IMOCTb U NPoOCThIC
yucjia

Henumocth 1menbix yucen. Teopema O JIeIEHUH C
octaTkoM. HaubGonpmmii oOmmii  genurens. AJNTOPUTM
EBknmmma. Haummenwimee o6mee kpatHoe. IIpocteie u
cocrtaBHble uucia. CBoiicTBa mnpocThix uucen. Ilpusnax
npoctoTel  uymcia. OcHOBHas  TeopeMa  apu(PMETHKH.
beckoHedHOCTH MHOXECTBA IPOCTHIX uMcen. HepaBeHCTBO
YeOb1uesa s ﬂ(x). CucremaTuyecKue 4uca.

Koneunrnle nenmunie
apoou

Koneunsle nennele npobu. PasnoxeHue panuoHaIbHOTO
yuciaa B KOHEYHYIO LenHylo ApoOb. [loaxonsmume apodu.
CBoiicTBa TOIXOASAIINX IPOOCH.

CpaBHeHHA B KOJIbLIE
HeJIbIX Y ces

CpaBHeHus IO MOAYJIIO, UX OCHOBHBIE cBoicTBa. KombIio
KJ1accoB BbIYeTOB. [loyiHas ¥ MpUBECHHAS CUCTEMBI BBIUETOB.
MynpTUIUIMKaTUBHAs TIpynna oOpaTUMBIX 3JIEMEHTOB B
KOJIblle KJlaccoB BblueToB. [losie KiaccoB BBIUETOB IO
npocromy moaymwo. Oynkuusa Oitnepa. Teopembr Diinepa u
®epma.

CpaBHeHuss ¢ Heu3BeCTHOW BenuuuHON. CpaBHEHUS
nepBoi creneHu. Kpurepuil pa3pemMMOCTH U YUCIO
pemieHuii. PemreHne cpaBHEHWH NEPBOM CTENEHH METOJIOM
noxoopa, METOoA0M Mpeodpa3zoBaHUs KOAPPHUIHUEHTOB, IO
dhopmyne Diinepa, ¢ TOMOIIBIO MTOAXOISIINX IPOOeH

CpaBHeHus 1o npocromy moaymo. CBeaeHnue k HanOomee
IIpOCTOMY BHAy. MakcumanbHOE 4YMCIIO pemieHuil. Teopema
Bunecona. CpaBHEHMS 10 CTENEHU MPOCTOTO YHUCIA.
Penykuusi cpaBHEHUs [0 COCTAaBHOMY MOJYINIO K CPaBHEHHIO
[0 CTENEHW MPOCTOr0 YMCJIAa U K CPAaBHEHUSAM IO IPOCTOMY
MOJYJIIO.

[TepBooOpazHbie KOpHU U MHJEKCHI. [Toka3arenu uucen u
KJIACCOB I10 JIaHHOMY IPOCTOMY MOJyJto. Yucio KiaccoB ¢
3aJlaHHBIM  TOKas3aTeneM. Teopema O  CyIIeCTBOBaHUU
MepBOOOPA3HOr0 KOpHS MO MIpocToMy Moaymio. HHaekcs
4Kcell ¥ KJIAcCOB MO JaHHOMY MoAyito. OCHOBHBIE CBOWMCTBA
uHaekcoB. Tabmuubl uHAEKCOB. IIprMeHeHHe WHIEKCOB K
PELICHNIO [IBYWIEHHBIX CPAaBHEHHMH II0 IPOCTOMY MOJIYJIIO.
KBanpatrnunbie BbIYETHI U HEBbIUETHI. CuMBOI Jlexkanapa.

Apudmernueckue TMPUIOKEHHS TEOPUHM CpPaBHEHUH.
Bbruncnenne ocTtaTKOB NpU JEJNEHWHM Ha JAHHOE YHUCIO.
IIpusznaku nenumoctu. OmpeneneHne UIMHBL TIEPUOAA,
TOJTYYAIoMEerocss Mpu oOpameHnn OOBIKHOBEHHOW IpoOu B
JECSTUYHYIO.




Beckoneunnle nenmunie
apoou

beckoneunblie nennpie 1podu. CXOAMMOCTh 0€CKOHEYHBIX
LEMHBIX JpoOeii. Pa3noxxkeHne NEWCTBUTENBHBIX YHCET B
uenuele apodbu. KBaapaTuuHble HPPALMOHATBHOCTH U
nepuoanyueckue IenHeie  npobu. Teopema Jlarpamxka o
KBaJpaTUUYHON UPPALUOHATBLHOCTH.

[TpubmmxkeHne MEeHCTBUTEIBHBIX YHCET TOJXOISIIUMHU
npobsimu.  Teopema  Jlupuxie, ee NpPUMEHEHHE K
MPEACTABICHUIO MPOCTOrO0 4YWCiIa p El(mod 4) B BHJIE

CYMMBI IBYX KBaJIpaTOB.

8 cemecTp

n/n

HaunmenoBanue
pa3nena (Momy.Jis)
JAACHUATINHBI

Conepxanue

AKcHOMaTHYeCKHe
TeOpHHU

3amaun 00OCHOBaHMSI MaTeMaTHKH. AKCHOMaTHYECKH
MmetoJl. [lonsiTne 06 akcnomaruueckoil Teopuu. @opmanbHbIe
u HedopManbHble (coaep)KaTeNbHbIE) AKCMOMATHYECKUE
TEOpUHU. Cxema IIOCTPOEHUS HedopMaTbHON
aKCMOMaTHUYECKON TeOpHH; POPMYJIMPOBKA aKCHOMATHYECKOM
TEOPUH. CsaoiicTBa AKCUOMAaTUYECKUX TEOPHIA:
HENIPOTUBOPEYUBOCTb, KaTerOpU4HOCTbD, II0JIHOTA,
HE3aBHCHUMOCTh aKCUOM B JAaHHOW TE€OpUH.

AKcHOMAaTHYeCKAS
TeOPHUsl HATYPAJIbHBIX
qucea

@OopMyIMpOBKAa  COIECPIKATEIBHOM  aKCMOMAaTHYECKON
TEOPUM HATypaJbHBIX 4YHUCEN; IIEPBUYHBIE TEPMHUHBI U
akcuombl. HeszaBucumocts akcuom Ileano. [Ipunnun nonnon
MaTeMaTuueckod uHAYKUMU. CII0)KEeHHE U YMHOXKEHUE
HaTypaJbHbIX uunceln. OCHOBHBIE CBOMCTBA CJIOXEHUS U
YMHOXEHHS. AJJUTHBHAs MOJYrpynna M IOJYKOJIbLIO
HATypaJIbHBIX YHACEI

Ilopssmok  BO  MHOXKECTBE  HATypaJIbHBIX  YHUCE.
OtHomenne «wmeHbe». OCHOBHBIE CBOMCTBA JIMHEWHO
YIOPSIAOYEHHOT'O MHOKECTBA U YIIOPSI0YEHHOTO MOJIyKOJIbLA
HATypaJIbHBIX YUCEIL.

HesaBucumoctes akcumoMbl wuHAYKIMHM. HarypaibHsle
KpaTHBIE U CTEIIEHU DJIEMEHTOB IOJIYIPYIIIbI, UX CBOWCTBA.
Kareropy4HoCTh aKCMOMATHYECKOM TEOPUM HATypalbHBIX
yucen. [Ipobiema HEMPOTUBOPEUUBOCTH apU(PMETHKH.

Koneunsle u OeckoHeuHble MHOXecTBa. (OCHOBHOE
CBOMCTBO KOHEYHOI'O MHOKECTBA. bECKOHEYHOCTh MHOXKECTBA
HaTypaJbHbIX 4ucen. IIoHATHE O KONMYECTBEHHOW TEOpHUH
HATypPAJIbHBIX YUCEIL.

AKcHOMaTHYeCKHEe
TEOPUM LeJIbIX,
PAUMOHAIBHBIX,
JeHCTBUTEJIbHBIX H
KOMILIEKCHBIX YHCeJI

@opMyIMpOBKa AKCMOMATHYECKOM TEOPUM LENbIX YHCEIL.
CpolicTBa ILIENBIX 4YHCEN; IPEICTaBICHHUE LENOr0 4Yuciaa B
BU/JIE Pa3HOCTHU JIBYX HATypaJbHBIX uucels. KareropuyHocts u
HENPOTUBOPEYMBOCTh  AKCMOMATUYECKOW TEOPUM  ILIEJIBIX
YHUCEIL.

DopMyIMpPOBKA AKCMOMAaTUYECKOW TEOPUM pAlMOHAIBHBIX
yucen. CBOWCTBA pPANMOHAIBHBIX YHCEN; IUIOTHOCTH IIOJIA
paloOHaIbHBIX quCcel. HenporusopeunBocTh u
KaTeropuyHOCTh AKCHOMAaTUYECKON TEOpUH pPalMOHAIbHBIX
YHUCEL.




Hopmuposannoe ToJje. [TocnenoBarenbHOCTH B
HOPMHUPOBAHHBIX TOJIsIX. CBOMCTBa MOCIEAOBATEIBHOCTEN B
HOPMHUPOBAaHHBIX TOJsIX. [locimenoBaTelbHOCTH 3JIEMEHTOB
JMHEWHO ynopsaodyeHHoro mnois. IlocnenoBarenbHOCTH
3JIEMEHTOB apXHUMEIOBCKH JINHEWHO YIOPSI0OUEHHOTO MOJIS.
AKcuomaTuyeckass ~— TEOpHUsl  JCUCTBUTENBHBIX  YHCEIL.
JIeCTBUTENBHOE YHCIO KakK Mpeaesl MOCIEA0BATEIIbHOCTH
paunoHanbHbIX yKces. CyliecTBOBaHME KOPHS HaTypalbHOU
CTENEHU U3 TMOJOXKUTEIbHOIO JEHCTBUTEIBHOTO YHCIIA.
KareropuuHocTs ¥ HENPOTHUBOPEYMBOCTH AKCMOMATHUYECKOU
TEOPHUH JIEUCTBUTEIILHBIX YHCET.

AKcuomaTHyeckass TEOpHsl KOMIUIEKCHBIX yuces. CBOHCTBa
KOMILJIEKCHBIX YUCEIL. Kareropuunocts u
HEMPOTUBOPEUYNBOCTh AKCHOMAaTUYECKOU TEOPUHU
KOMILJIEKCHBIX YHCEIL.

JIuHelHbie a.]'[l"e6pbl HaJ TI0JIeM JCUCTBUTENIBLHBIX YHCE]I.

8 JInneiinbie anreopnl Teno xBarepHnonoB. AnrebOpa umcen Komu. Teopema
®pobenunyca.
5.2. Pa3z1e.111>1 JUCHHUIIJIMH U BH/IBI 3aHATHH
B tom wuyucie B
Ne HaumenoBanue pasjaeia paxr. N
Jlekn. WHTEPAKTUBHOU CPC Bcero
n/n JAUCUMIITUHBI 3aH.
dbopme (yac)
1. | JesmaMocTh H MPOCTHIE YHCIA 2 2 - - 4
2. | KoHeuHble 1eNHbIE TPOOH 2 2 - - 4
3. | CpaBHeHHMSI B KOJIbIle HEJIbIX 2 2 - - 4
4yuceJs
4. | BeckoHe4YHbIE HEMHBIE IPOoH 2 2 - - 4
5. | AKcHOMAaTHYeCKHe TeOPHH 2 2 - - 4
6. | AkcmomaTuyeckas Teopus 2 2 - - 4
HATYPAJbHBIX YHCEJ
7. | AkcuoMaTnyecKue TEOpHUH - 2 - 4 6
LeJIbIX, PaLHOHAIILHBIX,
JAefiCTBUTENBbHBIX |
KOMILIEKCHBIX YHcel
8. | JIuneiinblie anredpnl - 2 - 4 6
Bcero B 7 cemectpe: 12 16 10 8 36
B mom uucne 8 JeKI | TPaKT.
UHMEPAKMUBHOU (opme 5 5
AKcHOMATHYECKHe TeOPUH 4 4 - 5 13
AKcHOMATHYECKasI Teopust 4 4 - 10 18
HATYPAJbHBIX YHCEJ
AKCHOMATHYECKHE TeOpPUH 2 4 - 20 26
1eJbIX, PALMOHAIIBLHBIX,
AeMCTBUTEJIbHBIX "
KOMILIEKCHBIX YHcell




JInHeiinbie aaredpol

Bcero B 8 cemectpe:

12 14 10 55 108

B mom yycie 8
UHMePaKmusHou ghopme

JICKI] ITpaKT.

Dxzamen

Bcero:

24 30 20 63 144

B Tom YUCJI€, UCNIOJTb30BAHUEC HHTCPAKTUBHBLIX (l)OpM, JICKI] IIpaKT.

TEeXHOJIOTu i

10 10

Jleknuu

Ne
n/n

HauMmenoBanue pa3nena

(MoayJisi) TMCUMILTUHBI

Conep:xkanue

Jleknuu — 7 cemectp

1-3

I[eJII/IMOCTb H IMPOCTHIC YUCJIA

HenumocTth 1ensix yucen. TeopemMa O AENEHUH C
OCTaTKOM. Hau6onpmmii 001U JICTUTEIIb.
Anroputm  EBknmpa.  PacumimpeHHbI  anroputm
EBxinpa. BzaumnHo mpocteie uncna. Hammensiiee
o0111ee KpaTHoe.

[Ipocteie 1 coctaBHble ymcia. CBONCTBA MPOCTHIX
gucen. [lpuznak mnpoctorsl  uymcia. (OcHOBHas
TeopeMa apudmeruku. becKOHEYHOCTP MHOKECTBa
npocThix uncen. HepaBenctBo YeOrbiena s n(x)

4,5

Koneunble nennbie qpodu

Koneunble  unennele  npobu.  PaszmokeHue
palMOHATIBHOTO YHUCIIa B KOHEYHYIO IIETIHYIO ApPOOb.
[Monxonsaume  npobu. CBoicTBA  MOAXOIAIINX
Jpo0eit.

6,7

CpaBHeHHSI B KOJIbII€ LIEJIBIX
yucea

CpaBHeHHUS IO MOAYJIO, UX OCHOBHBIE CBOMCTBA.
Konbuo kiaccos BerueToB. [lonHas u npuBeneHHas
CUCTEMBl BBIUETOB. MyNbTUIUIMKATUBHAS Tpymmna
00paTUMBIX JIEMEHTOB B KOJIbLIE KJIACCOB BBIYETOB.
ITone K1accoB BBIYETOB IO MPOCTOMY MOAYJIIO.

Dynkuums Oitepa. Teopemsl Diinepa u Pepma.

CpaBHeHUSs c HEHU3BECTHOMN BEJIMYUHOM.
CpaBHeHus epBOM CTEIIEHHU. Kpurepnii
pa3pelIMMOCTH M YHCIO pelieHui. Pemenue
CpaBHEHHMI TepBOM CTENEHH METOoA0M moao0pa,
METOJIOM IpeoOpa3oBaHus Kod3()(PUIHMEHTOB, 1O
dopmye Ditnepa, ¢ MOMOLIBIO MOAXO MUK Apodeit

CpaBHeHust 1o npoctoMmy monyntoo. CBeneHue K
Haubosee MPOCTOMy BHUAY. MakcHMaabHOE YHUCIO
pemennii. Teopema Bunbcona. CpaBHeHHs 1O
CTENEHU MPOCTOro yucia. Pemykuus cpaBHEHHUS IO
COCTaBHOMY MOJYJII0O K CpPaBHEHHUIO [0 CTENEHU
MPOCTOrO0 YHWCIAa U K CPAaBHEHHUSIM IO MIPOCTOMY
MOJTYJIIO




[TepBooOpaszHbie KOpHM U HWHAEKCHL. [lokazaTenu
Yycesl W KJIACCOB MO JaHHOMY IPOCTOMY MOJYIIIO.
Uucno kiaccoB C 3aJaHHBIM IOKazaresnem. Teopema
O CYIIECTBOBAHMHM IMEPBOOOPA3HOTO KOPHS IO
MIPOCTOMY MOJYJIIO.

NHpekcpl yucen M KIAcCOB IO JAaHHOMY MOJYJIIO.
OcHOBHBIE CBOMCTBA MHJEKCOB. TabauIbl HHIEKCOB.
[IpuMeHeHne WHIEKCOB K PEIICHUIO IBYYJIECHHBIX
CpaBHEHHUU M0 TPOCTOMY MOJYJIIO.

KBaI[paTI/ILIHBIC BBIYETHI M HEBbIUETHl. CHUMBOJI

Jlexannpa.

ApudMeTHIEeCKHE TPUIOKEHUS TCOPUU CPABHCHHIM.
Bbruncnenre OCTaTKOB TpH JICICHUM Ha JaHHOE
gucio. [lpusHaku genmumoctr. OnpenesieHne JUTHHBI
nepuoaa,  MONydaromerocss mnpu  oOpaimieHuu
OOBIKHOBEHHON APOOU B AECITUYHYIO.

10

beckoHeyHble HeNMHbIE APO0H

beckoneunsle 1nenHele Apodbu. CXO0AUMOCTbH
OeCKOHEUHBbIX  LEMHbIX  Jpobeil.  Pasznoxenue
JICHICTBUTEINIbHBIX YHMCEJ B LIETIHBIE IPOOH.

KBanparuunbie HPPaALUOHAIBHOCTH u
nepuoanyueckue nenueie aApoou. Teopema Jlarpamxka
0 KBaJpaTUIHON UPPALIMOHATBHOCTH.

[Mpubnmxenne JIEUCTBUTEIILHBIX
MTOAXOASIIMMH JIPOOSIMHU.

YHUCCII

Jlekuun — 8 cemecTp

AKCHOMATHYECKHE TEOPHH

3agaun 000CHOBaHHUS
AKcHOMaTHYECKUH METO/I.
AKCOMAaTHUYECKOW  TEOpHH.
He(dopMasbHbIE

MaTE€MaTHKH.

[Tonsartue 00
dopManbHBIE U
(conmeprkatenbHbIC)
akcuomaruueckue Teopuu. (Cxema INOCTpOEHUS
HedopMaTbHOM AKCMOMaTHUYECKOMN TEOPHH;
dopmynupoBka akcuomatuyeckoit Teopun. CBoiicTBa
AKCUOMATHYECKUX TEOpUH: HENPOTUBOPEYUBOCTb,
KaTerOpU4HOCTbD, II0JTHOTA, HE3aBUCUMOCTh aKCUOM B
JTAHHOM TEOpUHU.

2,3

AKcHOMATHYECKAA
HATYPAJbHBIX YHCeJ

Teopus

dopmyIMpoOBKa COAEPKATENBHON
AKCMOMAaTHYECKOW TEOpPUHM HATypaJbHBIX YHCEII,
NEPBUYHBIE TEPMHHBI M aKCHMOMbI. He3aBucumoctsb
akcuoM  Ileano.  IlpuHmmun  MaremaTuyecKou
UHAYKIUHA. CIOXEHHE M YMHOJKEHUE HATypalbHBIX
yucen.  OCHOBHBIE ~ CBOMCTBAa  CIIOXKEHUS U
YMHOKCHUS. AnnuTrBHAS MOJIyrpymmna u
MTOJIYKOJIBIIO HATYPAJIbHBIX YHCEIL.




ITopsimok BO MHOXKECTBE HATypPAIbHBIX YHUCEI.
OtHomenne  «MeHbIIe». (OCHOBHBIE  CBOMCTBA
JIMHEWHO YIIOPSAIOYEHHOIO MHOXECTBA U
YHOPSIOYCHHOTO TOJTYKOJIbIIAa HATYPATbHBIX YHCEIL.

HezaBucumocthb AKCHOMBI WHIYKLWU.
Kareropuanocts aKCHOMaTHYECKOU TEOPUH
HATYpaJIbHBIX qrce. [Tpobnema
HEMTPOTHBOPECUYNUBOCTH apU(PMETUKH.

Koneunsie u OECKOHEUHBIE MHOXCCTBA.
OCHOBHOE  CBOHCTBO  KOHEYHOTO  MHOXKECTBA.
beckoneuyHOCTL MHOMKECTBA HaTypaJIbHBIX YHCCII.
[TonsiTHE O KOJIMYECTBEHHOM TEOPUH HATYpPAIBHBIX
4Kcesl.(CaMOCTOSITENbHOE U3YUEHUE)

4,5

AKcuoMaTH4ecKue TEOPpUH
HeJIbIX, pPAIIHOHAJIBbHBIX,
JeHCTBUTEJIbHBIX M
KOMIIJICKCHBIX YU CEJ

@opMyJIHMpOBKa AaKCMOMAaTHYECKOM TEOPHM LIEJbIX
yucen. CBOHCTBAa LENBIX YHUCEN; MPEACTABICHUE
LEJIOr0 YMciia B BUJIE PA3HOCTH JABYX HATypajbHBIX
yucen. KareropydHocTh U HENPOTHUBOPEUYUBOCTH
AKCHOMATUYECKOW TEOPHH LIEJIBIX YHCEI.

DopmyJIUpOBKa AKCMOMAaTHUYECKOMN TEOPUU
pauuoHanbHbIX 4yucesn. CBOICTBAa pallMOHAIBHBIX
Yuces; IUIOTHOCTh TIOJISI  PAIlMOHAJBHBIX YHCEIL.
HenpotuBopeunBocTtsb u KaTerOpU4HOCTh
AKCMOMAaTUYECKON TEOPUU PAllMOHAJIbHBIX YUCE.

Hopmuposannoe mnone. IlocinenoBatenbHOCTH B
HOPMMPOBAHHBIX MOJISIX. CaoiicTBa
IIOCJIEZI0BATEIBHOCTE B HOPMHUPOBAHHBIX IOJISIX.
IlocnenoBaTenbHOCTH  DJIEMEHTOB JUHEIHO
YIOPSAA0YEHHOTO TOJIS. [TocnenoBarenpHOCTH
BJIEMEHTOB apXUMENOBCKHA JINHENTHO
YIOPSAOYEHHOTO MOJIS.

AKcroMaTu4eckas TeOpHsl JAEUCTBUTEIbHBIX YHCEN.
JeiicTBuTenpHOE YHCII0 KaK npenen
MOCJIEI0BATEIbHOCTH PALIMOHAIBHBIX YHCET.

CyliecTBOBaHHE KOpHSI HATypajlbHOM CTENEHU U3
MMOI0KUTETBHOTO JICNCTBUTEIIBHOIO YHCIa.
Kareropuunocts u HENPOTUBOPEUYUBOCTH
AKCMOMATUYECKON TEOPUU JEHCTBUTEIBHBIX YHCEIL.

AKcHOMaTH4ecKasi TEOpUs KOMIUIEKCHBIX YHCElL.
CBolicTBa KOMITJIEKCHBIX yucenl. KareropuuHocts u
HEIIPOTUBOPEYUBOCT  AKCUMOMATUYECKOM  TEOpHUH
KOMILJIEKCHBIX YHCEJL.

JInHeliHbIe aJIredpnl

JluneitHple anreOppl HAX TOJEM JEHCTBUTENBHBIX
ymucen. Teno kBarepHHOHOB. Anrebpa uucen Koamm.
Teopema dpobenuyca.




IIpakTHyeckue 3aHATHSA

Ne
n/n

HauMenoBanue pa3aena
(MoayJisi) TMCUMILIUHBI

Conep:xkanue

HpaKanecmle 3aHATHA — [ ceMeCTp

1-3

I[CJII/IMOCTL H IMPOCTBIC YACJIA

Jlenenune ¢ ocratkoM. HanOompmmii o0uuii JeauTesb
JBYX 1enbiX yucen. Anroput™m EBkiupa. Jluneiinoe
MIPEACTABICHUE HAWOOJNBIIETO OOIIEro JeIHTEIIs
yucen a,b B Bune d=ax+by. Pacumpennsiii anroputm
EBximmna. Hanmenniiee ob1iee kpaTHoe.

[Ipoctbie m coctaBHble 4ucia. IIpu3Hak MpocToro
qyuca. Pemero Opatocena. Paznoxenue
HaTypaJbHOTO 4YHCJIa B TIPOU3BEIACHUE IPOCTHIX
MHOXuUTellel. Haxoxxnenue HauOOJIbIIEro OO0IIEro
JenuTeNs (HAMMEHBIIETO OOIero KpaTHOTO) IIENIBIX
YHCEJI 110 UX KAHOHUYECKOMY Pa3I0KECHHIO.

CucremaTuieckue qucra. Apudmernueckue
Oomepalvy  HajJ  CUCTEMAaTUYECKUMH  YHCIIAMH.
[lepeBon uucen W3 OAHOM CHCTEMBbI CYHCICHUS B

JIPYTYIO.

4,5

Koneunble nenublie 1poou

PasznokeHue panuoHaIbHOTO 4YHCIAa B KOHEUYHYIO
uenuyto apoos. [logxomsmme npodu. CpolicTBa
MOAXOIAIINX JpoOeil. Pemienune HeompeeneHHbIX
ypaBHEHUWI TepBOM cremeHn ax + by = ¢ (c
MOMOIIBI0  anropuTMa EBKIuAa, pacuIMpeHHOTo
anroputMa EBKiMzIa, ¢ NOMOUIbIO MOIXOSIINUX
JpooOeit).

KonTponbHas padorta Ne 1

12

CpaBHeHI/Iﬂ B KOJIBIIC I ECJIBIX
qyuceJa

CpaBHEHHUS IO MOJIYJIO, UX OCHOBHBIE CBOMCTBA.
Konpno kiaccoB BeueToB. IlonHas m npuBeneHHas
CHUCTEMBI BBIYETOB. MYyINIBTUIUIMKATUBHAS TpyIIa
00paTUMBIX 3JIEMEHTOB B KOJbIE KJIACCOB BHIYETOB.
ITosie K1acCOB BBIYETOB 110 IPOCTOMY MOAYJIIO.

Oyukuus Oitnepa. Teopembl Oiinepa u dDepma.
HaxoxxneHue ocrtatka OT JeJ€HHUS Ha 3aJaHHOE
YHCIIO.

CpaBHeHust ¢ Heu3BecTHOW BenuunHOW. Kpurepuit
Pa3pelIMMOCTH ¥ YHCIIO PEIICHUH CPaBHEHUS NIEPBOM
creneHd.  PemieHue  cpaBHEHUH  UCHBITAHUEM
AJIEMEHTOB ITOJIHOW CHCTEMBI BBIUETOB M METOJO0M
npeoOpa3oBaHusi KOXPPHUIMEHTOB, 10 (dopmye
Diliepa, ¢ TIOMOIIBIO  TMOAXOIANINX  APOOEi.
CpaBHEHUsl TEpBON CTENEHUM U HEOINPENEICHHbBIE
YpaBHEHHUS.

Cucrtembl cpaBHeHUH mepBoi cterneHu. CpaBHEHHS
no mpocromy wMoaymo. CpaBHEHHS IO CTENEHH
OpoCTOro  yHcia. Penyknuss  CpaBHEHHS IO
COCTaBHOMY MOXYJIO0 K CPaBHEHHIO IO CTETEHH
IPOCTOTO YHUCIA M K CpPaBHEHHUSM IO IPOCTOMY
monyio. [IpoBepounast pabora.




[Topsinok (mokasarelib) YyMcia U KJIacca BBIUETOB IO
JTAaHHOMY MOJYJIO, €ro CBOMCTBA. YMCIIO KJIaccoB ¢
3alaHHBIM TIOKa3aTelieM [0 MPOCTOMY MOIYJIO.
Haxoxxnenne mnepBooOpa3HbIX KoOpHEW. WHAEKCH
YUCeJN W KJIACCOB MO JAaHHOMY MHPOCTOMY MOAYIIIO.
CgoiictBa nHaeKCcOB. [locTpoeHHe TaOIHI] HHIEKCOB.
[IpuMeHeHne WHIEKCOB K PEIHICHUIO JIBYUJIEHHBIX

cpaBuennit  ax" =b(modm) u  mokasaTembHBIX

cpasuenuii Bua a* = b(mod m).

KBanmpaTtuunbie BblYETHI W HEBBIUETHL. Kpurtepuit
Oiinepa. Cumbon Jlexxanapa.

Apudmerndeckue NMpUIOKEHUS TECOPUU CPaBHEHHH.
[lpusznaku  penumoctu.  OmnpeneneHue  JUIUHBI
nepuoja,  IMOJyYaroumerocs Npu  OOpalieHuH
OOBIKHOBEHHOMU JAPOOH B JCCITHUHYIO.

beckoHeuHple  IiemHBIE  JIPOOH. Pasnoxenue
13 JNEHCTBUTEIBHBIX ~ YUCEI B  IICMHBIE  JAPOOH.
15_ Beckoneunble nennbie Apoou | KBanpatuunbie HUPPALMOHATILHOCTH u
MIEPHOANYCCKHE IIETHBIC APOOH.
ITpoBepounas pabora Ne 2
IIpakTHyeckue 3aHATHS — 8 ceMecTp
buHapHbBIe OTHOIIICHHS Ha MHOXKECTBE, UX CBOWCTBA.
OTtHoleHue SKBUBAJICHTHOCTH. OTtHoleHuE
1-2 | AkcuoMaTnyecKne TeOpuH TOpAKA. >
bunapusie wu n-apaeie  omeparuu.  CBOMCTBa
OMHApHBIX  omepanuid. AJTeOpbl:  MOJXYTPYMIIHI,
MOHOUJIBI, TPYIIITHI, MTOJIYKOJIBIIA, KOJIBIIA, TEJIa, OIS,
AKcHoMaTu4eckass TEeOpHs HaTypalbHBIX YHCElL.
AIMTHBHAST TIONYrpylna HATypPaJbHBIX  YHUCEIL.
[Toykob110 HATYpaJbHBIX YHCEN.
3-4 AKCHOMATHYECKAS TeOpHSs YTopsiIoueHHOE TIOTYKOJIBI[0 HATYPATbHBIX YHUCEIL.
HATYPAJbHBIX YK Ce] Ponp  akcmombpl ~ MHAYKIMH B TOCTPOSHUU
apu(QMETHKU HATYPATHHBIX YHCEI.
[ToHsITHE O KOJUYECTBEHHOW TEOPHH HATYpaIbHBIX
YHUCell.
YmopsitoueHHOe KOJIBI[O LEJIBIX Yyucel.
YnopsijoueHHOE  TOJie  palMOHAIBHBIX  YHCElL.
[TpencraBieHne palMOHAIBLHBIX YUCEIT IECATUIHBIMU
JIpOOsIMU.
AKcHOMaTHYECKHE TEOPUH VYnopsnouyeHHOe T1oJjie  JAEHCTBUTEIbHBIX  YHCEIL.
5.7 | NETBIX, PAHOHAILHBIX, [IpencraBnenue IENCTBUTEIbHBIX qHCen

NeHCTBUTEJIbLHBIX U
KOMILIEKCHBIX YHCeJI

JeCATUYHBIMU Jpo0siMu. [loJie KOMITJIEKCHBIX YHCell.

Mopdusmsl yHuBepcanbHbIX anredp. I'omomopdHubie
00pa3bl. KaTeropu4HOCTh aKCHOMATHYECKHX TEOPHid
LENbIX,  palMOHAJIBHBIX,  JCHCTBUTEIBHBIX U
KOMIIJIEKCHBIX YHCEII.

KonrtposnbHast padora Ne 3




6. JABOPATOPHBIN ITIPAKTUKYM

JlabopaTopHBIil MPAKTUKYM IO TEOPUU YHUCET U YUCIOBBIM CUCTEMaM Y4eOHBIM IJIAHOM HE

peAyCMOTPEH
7. HIPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)

KypcoBoii npoekT (paboTa) 1o Teopuu Yuces U YUCIOBBIM CUCTEMaM y4yeOHBIM IUIaHOM He

IIPEyCMOTPEH
8. YYEBHO-METOANMYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE

JAUCHUIIINHBI

a) OCHOBHAsI JIMTepaTypa:

. Cusoui, C.B. Jlexiuu mo Teopun yrcel. [Tekcr]: yueOHOe mocodue uist CTyIeHTOB By30B/
C.B. Cusprii- M.: ®U3MATIJINUT, 2017. - 192 c.

. Cuxopckas, I'. A. Anrebpa u Teopust yucen : yueOnoe nocodbue / I'. A. Cukopckas. —
OpenOypr : OperOyprckuii rocyaapctsennbii yausepcuter, 96C ACB, 2017. — 304 c.
— ISBN 978-5-7410-1943-6. — TekcT : 3NEeKTPOHHBIN // DIEKTpOHHO-OMOIUOTEeYHAs
cucrema [PR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/78763.html

. Cmonun, FO.H. Anrebpa u teopust uucen. [Tekct]: yae6Hoe mocodue / FO.H. CmonuH. —

M.: ®nunra: Hayka, 2016. — 464 c.

0) AOMOJIHUTEIbHAS JIUTEpaTypa:

. Anoponos, M. K. MaremaTtuka NeHCTBUTENIBHBIX M KOMIUIEKCHBIX uucen. [Tekcr]: N.K.
AnnponoB. — M.: Tlpocsemenue, 1975.

. banmoxesuu, 3. JI. Anrebpa u Teopusi uucen. [DNEKTPOHHBIA pecypc]: ydeOHo-
Metoanueckuit kommiekc / 3. JI. bamokesuy, 3.B. AndepoBa, A.H. Pomanaukos.— M. :
Wzn. neatp EAOU.— 2011.—- 278 c.

. Byxwumab, A.A. Teopust uucen. [Tekcrt]: yueOHOE mOcoOHe sl CTYACHTOB BY30B / A. A.
ByxmTab. - 3-e u3., crep. - CII0. : Jlans, 2008. - 384 ¢

. Bunoepaoos, U.M. OcHoBbl Teopuu uncen. [TekcT]: yaueOHuk 11t yausepcuteron / . M.
Bunorpaznos. - M. : Hayka, 1972. - 173 c.

. I'pubanos, B.Y. CoopHUK ynpakHeHu# no teopun uncen. [Teker] / B.Y. I'pubanos, I1.1.

Turtos. — M.: [IpocBemienue, 1964.— 143c.

. Kouesa, A.A. 3anauHuk-npakTuKyM 1o anreOpe u Teopuu uymcen. [Tekct]: ydeOHOe

nocobue Juis CTYyIEHTOB-320YHUKOB 2 Kypca (U3MKO-MaTeMaTHYeCKHX (aKyIbTeTOB

negarornyeckux HHCTUTYTOB. U. 3 / A. A. Kouesa. - M. Tlpoceemienue, 1984. - 41 c.


http://www.iprbookshop.ru/78763.html

10. Kowenes, FO.I'. HayuHble OCHOBBI WIKOJIPHOTO KypCca MAaT€MAaTHKH TPH H3YYCHHH
ynciaoBbix cucteMm. [Tekcr]: mertox. ykazanus / FO.I'. Komenes. — HoBocuOupck:
HI'TIN, 1980.- 64c.

11. Jlapun, C.B. UYwucnosele cuctemsbl. [Tekcr]: yueOHoe mocodome / C.B. Jlapun. —
Kpacnosipck: KpacHosipckuii roc. negaroruaeckuii uHctutyT, 1990. — 182c.

12. Muxenosuy, I11.X. Teopus uucen. [Tekcrt]: yaedHoe mocobue / II1.X. MuxenoBud. — M.:
Bricmas mikouna, 1962. — 260 c.

13. Heuaes, B.A. YucnoBsie cuctembl. [Tekcr]: yueOHoe nocobue / B.A. HeuaeB. — M.:
[Ipocsemenue, 1975.

14. Cmonun, FO.H. Anrebpa u Teopus dmcen [DIEKTPOHHBIN pecypc] ydeOHOe mocoOue
JUTSL CTYJIGHTOB (PU3UKO-MATEeMATHUECKUX (PaKyJIbTETOB BBICIITUX AT OTHYECKUX BY30B
/ ¥O. H. CMonuH. - 4-e u3a., ctep. - DIEeKTPOH. TeKCTOBbIe 1aH. - M. : @nunra : Hayka,
2012. - 464 c.

15. Cmonun, FO.H. YuciioBeie cucTeMBbl. [ DIEKTPOHHEIN pecypc]: yaeoHoe mocodue / FO.H.
CmonuH. — M.: ®nunta: Hayka, 2010. - 112 c.

16. llnenepman, JIL.b. COopHUK 3ama4y mo anreOpe u Teopuu uucen. [Tekcr]: yueOHOe
nocobue. 3-¢ usn., crep./ JI.b. Illnenepman. - CII6.: M3gatenbctBo «JIanby, 2008.-

224c.

B) IPOrpaMMHoOe o0ecreveHune:

1. Pabora Ha KOMIBIOTEpE HPOBOIUTCS C HCIOIb30BAHUEM JIMIEH3UOHHBIX BepCUi
ornepanuonnoi cucrembl Microsoft Windows XP Prof.

2. Ins paboThl B OMOINOTEKE UCTIONB3YeTCs 0OLIEBY30BCKOE JTHIIEH3MOHHOE NTPOrPaMMHOE
obecrieuenue «MpOuc-64», B cocraBe kotoporo Bxomar APM «Karanoruzarop», APM
«Huratenb», APM «Anmunuctparop», APM «Kommiekraropy, Web-Upouc (CZ39.50)

3. JIuuensuonHnas nporpamma AVYII (IlaxTel) — KOMIUIEKC «DJIEKTPOHHBIE BETOMOCTH

r) 6a3bl JaHHBIX, HHGOPMAIIMOHHO-CIIPABOYHbIE M TOUCKOBbIE CHCTEMbI:
1. HarmonanwHelii udposoit pecype Pykont. Pexum nocryna [http://www.rucont.ru/].
2. VHuBepcuterckas Oubnmoreka oH-naiH. Pexum noctyma [http://www.biblioclub.ru/]. 0)

uHTepHET-pecypcesl 1. http://www.4p.ru 2. http://marketing.com.ru

n) IlepeyeHb y4eOHO-MeTOANYECKOT0 0O0ecTiedYeHHs VISl CAMOCTOSTEIbHOM PadoThI
00y4yaruuxcst Mo JUCHUILINHE:

1. Opl" aHHU3alUs CaMOCTOSTEIIbHOM pa6OTLI CTYACHTOB B YYPCKJACHUU BBLICHICTO O6pa3OBaHI/I}I

[Tekct]: metonnueckue pexomennauu / Coct.E.b. Many3una, E.D. Hopuna; Anraiickas roc.
Axanemus o0p-g um. B.M. lllykmuna. — buiick: ®I'BOY BITO «AT'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCHUIIVINHBI



HanmeHnoBaHue MOMEIICHHH TSI IPOBEICHUSI BCEX BUIOB YUCOHOM EATEIBHOCTH, TPEAYCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM YHCJIE MMOMEIIEHHUs [JIs CAMOCTOSITEIIBHON paboThl, C YKa3aHHEM IIepeyHs
OCHOBHOTO 00OpYIOBaHWs, Yy4eOHO-HATISIAHBIX TOCOOMI H  WCIOJB3yeMOTO MPOrPAMMHOIO
obecrieucHust

Anpec (MecTomoI0KeHHE)
TIOMEIIEHH 11 IPOBEICHUS
BCEX BHJIOB y4aeOHOH

JIeATENbHOCTH NIPEXyCMOTPEHHON
y4eOHbIM IUIAHOM (B Cilydae
peanu3anuy 00pa3oBaTeIbHON

IpOrpaMMBl B CETEBOH (opme
JIOTOJTHUTEIEHO yKa3bIBaeTCst
HaNMEHOBAaHHE OPTaHU3ALHH, C
KOTOpPOH 3aKIIIOUEH JOTOBOP)

Ayn. 106 YuebHast pusndeckast 1abopaTopus

VueOHast aymuTopusi U MPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHSTHIA CEMHHAPCKOTO THIIA,
KypPCOBOTO TPOEKTHPOBAHMS (BBIIOIHEHUSI KYPCOBBIX pabOT), TPYIIOBBIX W WHIUBHIYaTbHBIX
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOH aTTecTaluu

CrierranusupoBanHasi Mebenb. TeXHudeckne cpeicTBa 00ydeHHs: KOMITBIOTEPHI, 000PYIOBAHHS IS
(hU3KKH, HATMYHE TOIKITIOUCHUS K ceTn HTepHeT.

Microsoft WindowsXP Ne iuensun 44039700, Microsoft Office - 2010 Ne siuensuu 49379849
Ilepeuenb 1uyen3uoHHO20 NPOSPAMMHO20 0becheyenus. Pexeuzumbl noomsepaicoaroueco 00KyMeHma
Koncynomanm Ilnoc JJoeosop Ne26 om 30.12.20222 OO0 «FOpxomn»

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

Borland Developer Studio 2006 Professional AcademicEdition SKU: BDBO006WW1518A
Borland Developer Studio 2006 Professional AcademicEdition (cemeeaa eepcua JKueas
mamemamuxa 5.0

JKusas ¢uszuxa

Jlozo Mupwi: Beposimnocmu

Bupmyanvuvie nabopamopuu: Onexmpuuecmeo u macvemusm, Onmuxa u oinwl, Mexanuxa u
Dnexmpoounamura

JKusas cmamucmuxa SKU: BDB0006WWXX004, 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 Kacnepckozo Cybnuyensuonnusiti 0oeosop CL[-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CIIO no JAHIEH3HOHHLIM COIJIAIIEHMSAM B CBOOOJHOM
pacnpocTpaHeHHH, B TOM qyucJae mno

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 niau anajor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Jlenmep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pexakrop TectoB, LibreOffice

Poccuiickast ®@enepanus, 659300
r. bwmiick, ym. Coserckas, 9,
y4eOHBIi Kopiryc 3

Ayn. 126 YueOHast pusudeckas 1abopaTopus

VYuebHast ayauTopus Ui MPOBEICHHS 3aHATHH JEKIHOHHOTO THIA, 3aHSATHH CEMHHAPCKOTO THIIA,
KypCcOBOTO TPOEKTHPOBAHMS (BBIIONHEHUSI KYPCOBBIX pabOT), TPYNIOBBIX W WHIWBHIYalTbHBIX
KOHCYJIbTAallMH, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHON aTTecTalliu

CrenmanusupoBanHas MeOenb. TeXHUYECKHE CpeicTBa OOYYEHUs: CTAlMOHAPHBIH KOMIIBIOTED,
MIKOJIEHOE (hH3HIecKoe 000pyI0BaHNe, HaJTMINe TOAKIIOYEeHHs K ceTH MHTepHeT.

Iepeuens nuyen3uonno2o npozpammnozo obecneuenus. Pexeusumul noomeepoicoaiowezo 0oKymeHma
Microsoft WindowsXP Ne muuensun 44039700, Microsoft Office - 2010 Ne muensuu 49379849
Aumusupyc Kacnepcxozo Cybauyenzuonnwiti docosop CL[-000013800om 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CIIO mno JMIEeH3HOHHBLIM COrJAIIEHHSAM B CBOOOJTHOM
pacnpocTpaHeHuH, B TOM qucae mno

GNUGeneralPublicLicense m amamoram: 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 niau anajor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Hdeusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pexakrop TectoB, LibreOffice

Poccwuiickast @enepanus, 659300
r. bwiick, yn. Coserckas, 9,
y4eOHeIi Kopryc 3

Ayn. 133 KommbroTepHslii Kiacce

VYueOHast ayauTopus Ul NPOBEICHHS 3aHATUH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApCKOTo THIIA,
KypCOBOTO TIPOCKTHPOBAHMS (BBIIOMHEHUSI KYPCOBBIX DA0OT), TPYNIOBBIX W HHIMBHIYaIbHBIX
KOHCYJIbTAIHi, TEKYIIEro KOHTPOJIS X IPOMEKYTOYHOI aTTeCTalluN

Crenpanu3upoBanHasi Mebenb. TeXHHYecKre CpeIcTBa 00yIeHHUs: KOMITBIOTEphI, HOYTOYKH, HAIMIHE
MOAKITIOUEHNUS K ceTh VIHTepHerT.

Tepeuens nuyeH3uo0HHO20 NPOSPAMMHO20 0becneyenus. Pexsusumel noomeepcoarouje2o OOKyMeHma
OC Windows 10 PRO, Microsoft Windows 10 Home Kontpaxrt Ne 19/6 — A ot 18.11.2019
Kaace VR: KonTpakr Ne 19/2 — DA or 18.11.2019

Movavi Video Editor Academic Edition 2020 Jluuensuonnwiii 002060p Ha ucnonv3oeanue
npozpammnozo odecneuenusn om 26.02.20212.

Poccuiickas ®eneparms, 659300
r. bwmiick, yn. Coserckas, 9,
y4eOHsIit Kopryc 3




Movavi Photo Editor 6 Jluyensuonnsui 002060p Ha ucnoivb3oeanue nPOZPAMMHOZO
obecneuenusn om 26.02.20212

Anmusupyc Kacnepcrozo Cybauyensuonnviti docosop CL[-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CVYB/] Pen Bazel Jauubix Cornamenne Ne 441/11-21V ot 30.11.21r. OO0 «Pen Copr»

AKT mpueMa nepenauu mnpas 06.12.2021r.

Cornamenue o KoHduaeHuuaapHocT Ned40/11-21K

Tporpammuerii mponykT TEMBA®ENC Cornamenue Ne 441/11-21Y ot 30.11.21r. 000 «Pex
Codr»

AKT mpueMa nepefauu mpas 25.02.2022r.

Cornamenne o koHuaeHuuaapHocTn Ned40/11-21K

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

GNUGeneralPublicLicense m anajsoram: 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 niau anajor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, ensep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pegakrtop TectoB, LibreOffice

Ayn. 213

YyeOHast ayauTOpHsl IJIsl MPOBEACHUS 3aHATHH JICKIMOHHOTO THIIA, 3aHATUH CEMHHAPCKOIO THIIA,
KYPCOBOTO IPOCKTHPOBAHMS (BBIIOJHEHHUS KYpPCOBBIX pPa0OT), TPYNIIOBBIX W WHIUBHIAYaJbHBIX
KOHCYJIbTAIUM, TEKYILIEr0 KOHTPOJIS U IIPOMEXKYTOYHOM aTTeCTalluK

CrenuanusupoBanHas MeOenb. TeXHUYeCKHe cpeicTBa OOy4eHMs: HaM4YMe MOAKIIOUEHUS K CETH
WHTepHeT, nepeHocHoe 000pyI0BaHHE

Poccuiickass ®Penepanus, 659300
r. bwmiick, yn. Coerckas, 9,
y4eOHBII Kopityc 3

Ayn. 214

VyeOHast ayauTOpust ISl MIPOBEAEHUS 3aHATHI JICKIMOHHOTO THIIA, 3aHATUHA CEMHHAPCKOIO THIIA,
KYPCOBOTO IPOCKTHPOBAHMS (BBIIOJHEHHUS KYpPCOBBIX pPa0OT), TPYNIIOBBIX W WHIUBHIYaJbHBIX
KOHCYJIbTAIMH, TEKYLIIEr0 KOHTPOJIS U IIPOMEXKYTOYHOM aTTeCTAlluK

CrenuanusupoBanHas MeOenb. TeXHUYECKUE cpeAcTBa OOy4eHHs: HAJIMYMe IMOJIKIIIOYEHHS K CeTH
WHTepHeT, nepeHocHoe 000pyI0BaHHE

Poccuiickas ®enepanus, 659300
r. bwiick, yn. Coserckas, 9,
y4eOHBII Kopityc 3

Ayn. 215

VYueOHast ayquTopusi JJIsl IPOBEACHUS 3aHATHIl JICKIIMOHHOTO THIIA, 3aHATHH CEMHHApCKOTO THIIA,
KYPCOBOTO IPOCKTHPOBAHMS (BBIIOJHEHHUS KYpPCOBBIX pPa0OT), TPYMIIOBBIX W WHIUBHIYaJbHBIX
KOHCYJIbTallMH, TEKYLIEro KOHTPOJIS U IIPOMEXKYTOYHOM aTTeCTalul

Criennanu3upoBanHas MeOesb. TeXHHYeCKHe CpeICTBa O0YUCHHUS: TPOCKTOP, HAIUYUE MOAKIFOUCHUS
K cetH IHTepHET, IepeHOCHOe 000pyI0BaHUE

Poccuiickas ®@enepanus, 659300
r. bwiick, ya. Coserckas, 9,
y4eOHBII Kopityc 3

Ayn. 218 KoMIbloTepHBIN KJ1acc
VYueOHast aymuTopus Ul NIPOBENECHUS 3aHATUH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApCKOTO THIIA,
KypCOBOTO TPOEKTHPOBAaHMS (BBIIOMHEHUSI KYPCOBBIX pabOT), TPYNIIOBBIX M HHIMBHIYaJIbHBIX
KOHCYIBTALlUH, TEKYIIETo KOHTPOIIS U IPOMEKYTOUHON aTTecTallu
CrernpansupoBanHasi MeOenb. TeXHHdeckne cpeacTBa oOydeHHs: KOMITBIOTEPHI, 000pYI0BaHHS UL
(hU3HKH, HAMYHE TOAKITIOUCHNS K ceTH HTepHeT.
Microsoft Office 10 PRO OC Microsoft Windows 10 PRO, Kourpakr Ne 19/6 — DA ot
18.11.2019
Kunace VR: KontpakTt Ne 19/2 — DA ot 18.11.2019
Anmusupyc Kacnepckozo Cybnuyensuonusiti doeosop CL[-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TekcToBbIld penakTop, TaONUYHBIA PEAAKTOp, MpOrpaMMa IMOJArOTOBKU IPE3EHTAIMH,
MeXaHH3M noakmoueHus k BHemHUM CYB/], BeKTOpHBIH rpadudeckuii penakTop, penaktop Gpopmyir)
Peoaxmop pacmposoti epaghuxu
JIunensuonnsiii qorosop Ne PBT-14/1617-01-BY3 na mpemocTtaBiieHHe NpaBa MCIOJL30BaHUS
nporpaMmsl Uit 9BM ot 09.11.2017T.
ITAK NITRINO KontpakTt Nel19/5-9A ot 18.11.2019 (ITocTaBka NMporpaMMHO-annapaTHOro
kommiekca CTyaeHT)
Onepannonnas cuctema PDJ[ OC Coraamenune Ne 441/11-21Y ot 30.11.21r. OO0 «Pen
Codr»
AKT mpuema nepeaaun npas 06.12.2021r.
CYB]l Pen basbel JlaHHBIX Coraamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pexn
Codr»
AKT nmpuema nepeaaun npas 06.12.2021r.
Iporpammastit mpoxykT TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 00O «Pen
Codr»
AKT npuema nepegayu npas 25.02.2022r.

CIIO 1no JHLEH3UOHHBLIM COrJALICEHUAM B CBOOOJTHOM
pacnpocTpaHeHuH, B TOM qHucJae 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 nan anaiaor)

Poccuiickass ®Penepanus, 659300
r. bwmiick, yn. Coserckas, 9,
y4eOHeIi Kopryc 3




Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Jleusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen V2.3— peaaKTop TeCTOB

Ayn. 220

VYuebHast ayauTopus U NPOBEJCHHS 3aHATUH JIEKIMOHHOTO THIA, 3aHATHH CEMHHAPCKOTO THIIA,
KypCOBOrO TMPOCKTHPOBAHMS (BBIIOIHEHUS] KYPCOBBIX PA0OT), TPYIIOBBIX W WHIMBHIYaTbHBIX
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOH aTTecTaluu

CrernanusupoBanHas MeOenb. TexHudeckue cpecTBa 00ydeHHs: IPOSKTOp, HATUIHE HOKIIIOUCHHS
K cetu MIHTepHeT, nepeHocHoe 000py10BaHHe

Poccuiickast ®enepanus, 659300
r. bwiick, yn. Coserckas, 9,
y4eOHbIi KopIyc 3

Ayn. 222 KoMIbroTepHBIH Ki1acc
VYuebHast ayauTopus U NIPOBEJCHHS 3aHATUH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApCKOTO THIIA,
KypCOBOrO IPOCKTHPOBAHMS (BBINOIHEHHUS KYpPCOBBIX paboT), TPYNIOBBIX M WHIAMBUIYAIbHBIX
KOHCYIBTallli, TEKYIIETO KOHTPOJIS U IPOMEXYTOUHON aTTecTalliu
CrenuanusupoBanHass Mebenb. TexHHUYeCKHe CpeAcTBa OOYUCHHS:
MOJKJIFOYEHHS K ceTU MIHTepHeT, nepeHocHoe 000pyoBaHue
Ilepeuenb nuyen3uoHHO20 NPOSPAMMHO20 0becheyenus. Pexeuzumbl noomsepaicoaroueco 00KymMeHma
Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, Koutpakt Ne 19/6 — DA ot
18.11.2019
Knace VR: KonTpakrt Ne 19/2 — DA ot 18.11.2019
Aumusupyc Kacnepcxozo Cybauyensuonnuiii 0ozoeop CL[-00001380om 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TexcToBBIi penakTop, TaOIMYHBIA PemaKTop, IporpaMma IOATOTOBKH IPE3eHTAIHH,
MexaHu3M noakimouenus K BHerHuM CYBJ], BeKTopHbIii rpaduyueckuii peaaktop, peqakrop Gopmyi)
Peoaxmop pacmposoil epagpuxu
JIunensnonusii goropop Ne PBT-14/1617-01-BY3 na mpemocrtaBiieHHE IpaBa HCIOJIb30BAHUS
nporpammsbl 11t 9BM ot 09.11.2017r.
18.11.2019 (ITocTaBka NPOrpaMMHO-aNNapaTHOro Komimiaekca CTyaeHT)
Onepaunonnasi cucremMa PDJ OC Coraamenue Ne 441/11-21Y ot 30.11.21r. OO0 «Pex
Codpr»
AKT npuema nepeaaun npas 06.12.2021r.
CVYB/] Pen basel Janubix Cornamenne Ne 441/11-21Y ot 30.11.21r. 00O «Pex Codpr»
AKT npuema nepeaaun npas 06.12.2021r.
IIporpaMMHBIi IPOIYKT TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pen
Codr»
AKT npuema nepegayu npas 25.02.2022r.

CIIO no JAHIEH3UOHHBLIM COIJIAIIEHMSIM B CBOOOJIHOM
pacnpocTpaHeHHuH, B TOM qyucje no

GNUGeneralPublicLicense um 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 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 anaior)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Jleusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— penakrop tecroB, LibreOffice

KOMIIBIOTEPHI, HAJIAINC

Poccuiickast denepanus, 659300
r. bwiick, yn. Coserckas, 9,
y4eOHblIi KopIyc 3

ITomeleHHe 1Jisl CAMOCTOATEILHOMH PadoThI

HaumMeHnoBanue nomeIieHuit 1uisi IpoBeACHHUs BCEX BUIOB Y4EOHOU ESITENIbHOCTH, TIPEYyCMOTPEHHON
y4eOHBIM IUTAHOM, B TOM YHCJIE IOMENICHUS IJIsl CaMOCTOSTENBHON pPaboThl, ¢ YKa3aHHUEM IE€PEdHs
OCHOBHOT'O 000PYIOBaH¥S, y4eOHO-HATLIIHEIX II0COOUIT M CIIOIb3yeMOTr0 IPOrPAMMHOTO 00ECTIEIeHUS

Anpec (MecCTOnoIoXKeHHe)
MIOMEIEHUH JUIS IPOBEICHUS

BCEX BHUIOB y4eOHOH MesTeTbHOCTH
TpeyCMOTPEHHON

yueOHbIM  IUIaHOM (B
peanm3anmu o6pa3oBaTeIbHOIM
nporpamMMmbl B CE€TeBOH  (opme
JOTIOTHUTEIBHO yKa3bIBaeTCst
HaHMEHOBAaHWE  OpraHM3alliid, C
KOTOPOH 3aKJIFOYEH JIOTOBOP)

ciy4dae

Ayn. 133 KoMnbroTepHslii kilace

YueOHast ayIUTOPHSI IJIsl CAMOCTOSTEILHON PaboThI

JUISL TIPOBE/ICHUS 3aHATHH JICKIMOHHOTO THIMA, 3aHATHII CEMHHAPCKOTO THUIIA, KYPCOBOIO MPOCKTUPOBAHMUS
(BBINOJHEHHST KYPCOBBIX PadoT), TPYNIOBBIX U WHIMBHIYaIbHBIX KOHCYJIbTALMH, TEKYIIEro KOHTPOJS U
MIPOMEKYTOYHOH aTTecTallin

Crenmanu3upoBanHas MeOenb. TeXHHYECKHe CpencTBa OOYYSHHUS: KOMIIBIOTEpHI,
MOAKITIOUEHNUS K ceTh VIHTepHerT.

[lepeuensb nuyensuonno2o npospammno2o obecnevenus. Pexeusumul noomeepoicoaiowe2o 00Kymenma

OC Windows 10 PRO, Microsoft Windows 10 Home Koutpakt Ne 19/6 — DA ot 18.11.2019

Kaace VR: KonTpakT Ne 19/2 — DA ot 18.11.2019

Movavi Video Editor Academic Edition 2020 JIuyensuonnsiit 002060p Ha ucnonvzosanue
npozpammnozo ovecnevenus om 26.02.2021e.

Movavi Photo Editor 6 JTuuenzuonnsiii 00z060p na ucnonvzosanue npozpammnozo obecnevenus om
26.02.20212

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

CYB/ Pexn baser Jlannsix Cormamenne Ne 441/11-21V or 30.11.21r. OOO «Pex Codr»

AKT npuema nepenayu npas 06.12.2021r.

HOYTOYKH, HaIu4ue

Poccuiickas ®enepanms, 659300 1.
Buiick, yn. Coserckas, 9, y4eOHBIH
Kopmyc 3




Cornamenne o koHduaeHuuaapHocTn Ned40/11-21K

[porpammueii npoaykt TEMBA®ENUC Cornamenune Ne 441/11-21Y ot 30.11.21r. 000 «Pen
Codr»

AKT npuema nepenayu npas 25.02.2022r.

Cornamenne o koHuaeHuuaapHocT Ned40/11-21K

CIIO mno JUIEH3MOHHBIM COIJIAIICHHSIM B CBOOOJHOM pPAacIpOCTPAaHCHHHM, B TOM 4YHCIE IO
GNUGeneralPublicLicense u ananoram: 2 THC, 7-Zip, Adobe License: Adobe Flash Player; Adobe
Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit Reader,
GNU (Geniral Public, cense wmu amamor) 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— pexakrop Tecros, LibreOffice

MEJIATOTMYECKHI TEXHOIAPK «KKBAHTOPUYM UM. K.JI. YIIUHCKOI' O»

MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE KABMHETOB

HaumeHoBaHMe OMEIEHHH 1JIsl IPOBEACHHUS BCEX BUAOB YUeOHOU EATENBHOCTH, PEIYCMOTPEHHOI
y4eOHBIM IUIAaHOM, B TOM 4YHCIIE IIOMEIIEHUS I CaMOCTOSATENBHOM paboThl, ¢ yKazaHHEM IIepedHs
OCHOBHOTO 000pyJ0BaHHs, y4eOHO-HATISIHBIX IIOCOOUH 1 HCIIOIb3yeMOTr0o IPOTrPAMMHOT0 00SCIeUeHNUS

Anpec (MecToIoI0KEeHHE)
MOMEIICHUH JUISl IPOBEICHUS

BCEX BHIOB y4eOHOH JeATeIbHOCTH
MIPEAYCMOTPEHHOI

y4eOHBIM ~ IIaHoM (B
peanm3aryy 06pa3oBaTenbHOI
mporpamMMel B cereBoil  (opme
JIOTIOJTHUTEIILHO yKa3bIBaeTcst
HaNMEHOBAaHWE  OPraHM3alWH, C
KOTOpOH 3aKJIIOYEH JI0TOBOP)

ciay4yae

Ayn. 1-102

Kabuner uist npoBeieHus 3aHATHH TEXHOIOTNIECKON HAIIPaBIEHHOCTH

Komrmiekr yueGHO# Mebemnu.

TexHHYecKHe CpeACTBA: HHTEPAKTHBHBIH KOMIUIEKC C BBYUCIHTENBHBEIM OJOKOM U  MOOHIBHEIM
KpeIUIeHHeM, HOYTOYKH, OOpa3oBaTeNbHBIH KOHCTPYKTOP € KOMIUIEKTOM JaT4HKOB, 0Opa3oBaTeNbHBII
Ha0Op MO MEXaHMKE, MEXAaTPOHUKE M POOOTOTEXHUKE (6 KOMIUIEKTOB), OOpa3oBaTeNIbHbIH HAabOp 110
JNEKTPOHUKE, NEKTPOMEXAHHKE I MUKPOIIPOIIECCOPHOH TEXHHKE, 00pa30BaTeNbHBIA HAOOp JUIA M3ydEeHHS
MHOT'OKOMIIOHEHTHBIX POOOTOTEXHHYECKHX CHCTEM M MaHUIYJSIIHOHHBIX POOOTOB, KOMIUIKT JUIS
U3y4CHHUs OIEPALMOHHBIX CHCTEM PEalbHOr0 BPEMEHH M CHCTEM YIPABICHUS aBTOHOMHBIX MOOMIBHBIX
POOOTOB, YETHIPEXOCEBON yUeOHBIH POOOT-MAHUITYIISITOP C MOAYIGHBIMI CMEHHBIMH HAacaJKaMH, KOMILICKT
HoJIe W COPEBHOBATENBHBIX OJJIEMEHTOB, OOpa30BATENBHBIH MOXIYNb IS YIUIyOJIEHHOTO H3yYeHUS
MexaHuKH, mexatpoHuku U CAY, naboparopusi MCCIEJOBAHUS OKPYXAIOLIEH Cpebl, aJbTepHATHBHBIX
HCTOYHHKOB JHEPTUM, MAaTepUalioB M HMHKCHEPHBIX KOHCTPYKIHi, aBTOHOMHBI POOOT MaHUITYJISITOP C
KOJIeCAaMH  BCCHAINPaBIEHHOTO  JBIDKEHMS, 0a30BBIl  poOoTOTeXHHYeckuii HabOp, pecypCHBIit
poboTorexHUYeCKuii Habop, AATYKK LBeTa 6a30BOr0 pOOOTOTEXHUYECKOr0 HabOpa, YIbTPa3BYKOBOH AaTUUK
6a30Boro poOOTOTEXHMYECKOro HabOpa, 3apsA/HOE YCTPOWCTBO, 00Opa3oBaTeNbHBIN HAGOp 10 M3YYEHHIO
TEXHOJIOTHH PEBEPCHBHOIO HIKMHHPUHTA, 00pa30oBaTeNbHBII HA0Op 10 W3YYSHWIO aJIUTHUBHBIX
TEXHOJIOTHII M OBICTPOrO MPOTOTUIUPOBAHHUS, CTAHOK JIA3€PHOM PE3KM C YHUCIOBBIM IIPOrPAMMHBIM
YIIpaBIICHHEM U CHCTEMOW (DHIBTpaIiy BO3TyXa.

Ilepeuens nuyen3uonno20 npospammno2o obecneuenis. Pexeusumsl noomesepoicoaiouieo 0oKymeHma

T10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpakr 14/1 or 03.12 21 OO0
«[Tapyc ITmoc»

Microsoft Office - 2019 (xopoGounast Bepcusi) Jlorosop noxepreoBanust ot 06.05.2022

udpossie naboparopuu no $pusuke, xumuu, 6uonorun [10 Releon Camera 1.1, Releon Lite 3.63 Kontpakr
51-DA o1 30.11.21 OOO «KoHcTanTa»

O6Gopynosanue TexHonornueckoro npoduist (Pobotst, 3d ckanep, 3d npuntep) Konrpakr 7-DA ot 23.09.21
00O «Konctanra»

VuebHo-uccnenoBarensckue gaboparopuu Guocuraanos u Heiiporexuonoruii [10 BiTronies Studio 5.1.10
Kontpakr 5-0OA ot 23.09.21 OO0 «CrnenkoMIuIeKT

udpoBbie MUKPOCKOTIBI

T10 TouP Cam Konrpakt 4-DA ot 20.09.21 UIT Be6ep Onbra Cepreesna

VHTepaKTHBHBIN KOMIUIEKC C BRIYHCIUTEIBHBIM 0JIOKOM U MOOMIBHEIM KperutenneM 10 Ikar
Notebook Koutpakr 29-2A or 12.11.21 OO0 «Pyducriukc»

ITAK NITRINO Kontpakt NeS5-DA ot 30.11.2021 OOO «Ilapyc ITirocy

Cranok masepHoii pesku ¢ UIIY wu cucremoil ¢uubTparmu Bo3ayxa (oOmauHbIi
www,gweikecloud.com) Kortpakt Nel0 ot 18.10.2021r. OO0 «YK «Bocrounas Cubupb»
Antuupyc Kacnepckoro Cybmuuensuonnsiii qoropop CLI-000013800t 01.03.2023 Jlunensust Ne 26FE-
230306-093724-9-35565(370)

CIIO mo JMIEeH3HOHHBIM COIVIAIIEHHSIM B CBOGOJHOM PAacCHpPOCTPAaHEeHHH, B TOM 4YHCJE MO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

peXUM

Poccuiickass  @eneparust, 659333,
Anraiickuii  kpail, r. buifck, yu.
Bnagumupa Koponenko, 1. 53

Ayn. 1-103

KaGuser juist 3arvic BeOMHAPOB ¥ IPE3EHTALMOHHOTO KOHTEHTA

Kommnekt yueOHo# Meben, diumaapT.

TexHu4YecKHe CPEACTBA: CTYAHs A CO3NAHHS MPE3CHTAI[Uil/OHIaitH-BeONHAPOB /IEMOHCTPALUN OIBITOB,
YK®-npoekTop, KperieHue, HOyToyK ¥ MarHUTHO-MapKepHOE TOKPBITHE.

Ilepeuens nuyen3uonno2o npospammnozo obecnevenus. Pexsusumel noomeepowcoaroujeco 00Kymenma
IIpesentannonsoe 060pyRoOBaHHE
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n1abopaTopusi OMOCUTHAIOB H HEHPOTEXHOJIOTHI, MHKPOCKOIBI [IH(POBBIE, Tab0paTopHOE 000PYIOBAHHE IO
¢usuke, mo xumuH, annapat Kumma, 6aHs koMOMHEpOBaHHas TabopaTopHasi, 103aTop THI 1, 1o3arop T 2,
103aTOp TUN 3, MAarHUTHAas MeMIalKa, KOJOBI, CTEPHIN3AaTOp Uil JabOPAaTOPHOW IOCYHABI BO3AYIIHBII,
KOMIUIEKT M3[eiuii u3 kepamukd, dapdopa u dasHca, HabOp MPOOHMPOK, Halla KPUCTATUIM3ALUOHHAS,
KOMIUIEKT MEPHBIX KOJIO, IIPOOUPKH.

Ilepeuens nuyeH3UOHHO20 NPOPAMMHO20 0becnedeHus. Pekeusumol noomeepaicoaioujeco OOKyMeHma
udpossie nadoparopuu no ¢pusuke, xumuu, 6uonorun [10 Releon Camera 1.1, Releon Lite 3.63 Kontpakr
51-DA ot 30.11.21 OO0 «KoHcTanTa»

VY4ebHo-ucceqoBaTenbCKue 1abopatopun dnocurHanoB u Heifporexuosoruit I10 BiTronies Studio 5.1.10
Konrpakr 5-DA ot 23.09.21 OO0 «CrnenkoMILIeKT
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TEXHOIIAPK YHUBEPCAJIBHBIX IMIEJATOr'MYECKAX KOMITETEHIIAN
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HaumMeHnoBaHue nomereHui Juist IpOBEJCHHUS BCEX BUIOB y4EOHOW AEATEILHOCTH, IPEyCMOTPEHHOM
yueOHBIM IUIAHOM, B TOM 4YHCJIE IOMEIICHUS JUISI CaMOCTOSITEIBHOM pabOThI, ¢ YKa3aHHUEM IEPEUHs
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Anpec (MecTonoJoKeHne)
MIOMEIEHUH JUIS IPOBEICHUS
BCEX BHIOB y4eOHOH JeATEeINbHOCTH

MIPEAYCMOTPEHHOI
yueOHbIM  IJ1aHoM (B ciydae
peanm3aryy 06pa3oBaTenbHOI
mporpamMMel B cereBoil  (opme
JIOTIOTHUTENBEHO YKa3bIBaeTCst
HAaUMEHOBAaHHME  OpraHM3alMH, C
KOTOpOH 3aKJIIOYEH JIOTOBOP)
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Kommiekt yue6Hoit mebenu, paumaapt.

Texnmdeckne cpefcTBa: ATOMHBIE CIIEKTpPBI JIBY3JIeKTpOHHBIX cructeM He, Hg,

Kamepa JUIsl TPUHOTYJISIPHBIX MUKPOCKOTIOB,

KOMILIEKT AJIs IPOBEICHHUS SKCIIEPHIMEHTOB I10 JTy4eBOH AHATHOCTUKE H BU3yalU3alluH,
TIPOTrpaMMHO-aNIapaTHEIH KOMILIEKC TONOrpauecKoro N3y4eHns CTPOSHNS OpraHu3Ma JelloBeKa,
pecypcHBIif HabOp aHalM3a MaTepUaioB U MPOBEICHHS JKCIIEPUMEHTOB II0 JTy4eBOW IMArHOCTHKE M
BU3yalIU3alliM, PECYpCHbII Ha0Op PpEHTTeHOCTPYKTYpHBIH aHaaM3 MaTepuagoB Il HPOBEICHUS
9KCHEPHMEHTOB T10 JIy4eBOH IMAarHOCTHKE M BU3yallM3alliM, ChEMHAs PEHTreHOBcKas TpyOka Mo tube,
chéMHas pPEHTreHOBCKas Tpybka W tube, TpMHOKYISApHBIH MmKpockonm Juisi mpenonasartens 1000x,
MPEAMETHBIM CTOJNHK, IJIaH-aXpoMaTH4ecKas "OecKOHEuHas: onTHKa", 1JabOpaTOPHBI HAOOP MO TeHETHKE U
Marepuansl , Tpuc-OopatHblii Oydep s smektpodopesa, ILIEM  BUPTYalbHOH — pealbHOCTH
npodeccronansabii HTC Vive Cosmos, mteM BUpTyanbHON peanbHOCTH Tpodeccnonansueii HTC Vive
Focus Plus, ouku mononnenHoit peansrocta Epson, kamepa 360 npodeccronanshas Insta360 Pro, xamepa
360 moburensckas Insta360 One, cTanmoHapHBIN MepcoHaNBHEIN KoMnbioTep Parus 2021, nHTEpaKTHBHEIH
KOMIIIEKC C BBIYHMCIINTENBHBIM OJTOKOM ¥ MOOMIIBHEIM KPETUICHUEM.
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10.1. METOAUYECKHWE PEKOMEHJIALINHT 110 OPTAHU3ALINY U3YYEHUS
T CHATITAHBI VISl TPEMIOIABATEJEN

N3ydyeHne kypca TEOpUM YHCEN M YHCIOBBIX CHUCTEM SBJIETCS BAKHOM 4YacThIO
TEOPETUYECKON U NMPAKTUYECKON MOATOTOBKU OYAyLIEro y4uTesss MaTeMaTUKU U UH)OPMaTHKH.

CornacHo nporpamme AMCLUUILINHBI, IBYXCEMECTPOBBII KypCc TEOPUH YHMCEN U YMCIIOBBIX
CHCTEM pazJielieH Ha 8 pa3/esoB, KaX bl U3 KOTOPBIX peIIaeT ONpee/ICHHbIE 3a/1auH.

B cenbMoM cemecTpe CTyAEHTHI M3ydalOT 4 paszjena, OTHOCAIIMXCS K MEPBOM 4YacTH
JUCLUIUINHBL — TEOPUH 4Mcell. M3ydeHnue 3TUX pa3fesioB UMEET BAKHOE 3HAYEHUE HE TOJIBKO B
npodeCCHOHATBHO-TIPEAMETHONH TOATOTOBKE YYHTENsI MaTeMaTUKU, HO TaKKe SBISIETCS
TEOPETUYECKOM OCHOBOM I M3yYEHMs psijia AUCLHUIUIMH B 00JaCTH MH(POPMATHKY.

[IpenogaBaTens Ha JEKUUSAX M IMPAKTUYECKUX 3aHATUSAX STOW 4YaCTU Kypca JOJDKEH
YIEIUTh 0c000€ BHMMAHHE YCBOEHHMIO CTYAEHTaMHM OCHOBOIIOJAraroIiuX (akTOB TEOPUH
JEIMMOCTH, a TaKXE€ TEOpUU CPaBHEHUI B KOJIbLIE LIEJBIX YHUCEJ, MOJOXKEHHBIX B OCHOBY
MIOCTPOEHUS MOJYJIIPHONW apU(PMETUKH, COCTABIIAIOIIEH (PYHIAMEHT KOMIIbIOTEPHOU anredpsl u
TEOPHH 3aLIUTHI HH(OPMALIHH.

[TpuknagHO#l XapakTep ITOH 4YacTH Kypca MpEeabsABIseT CBOM TpeOoBaHUs K (hopMam
KOHTpoJsi 3Toro cemecrpa. llo mepBomy paszeny HeoOXOAMMO IPOBECTH ayIUTOPHYIO
KOHTPOJIbHYIO pa0OTy U KOJUIOKBUYM, IIPOBEPSAIOIINX YCBOEHUE TEOPETUUYECKOr0 MaTepuania u
HaJInuue HeOoOXOAMMBIX MpPAaKTU4YeCKHX HaBbIKOB. [lo paszneny «CpaBHEHHsI B KOJbLE LENbIX
yucel» MPEeANoiaralTcs HWHIAUBUAYAJIbHOE JIOMAlllHEEe 3aJjaHhue U IpoBepouHas padora,
IIPOBEPSIONINE YCBOCHHE METOJOB PEIICHHs JIMHEWHBIX CPAaBHEHMM M MX CUCTEM, YMEHHHU
IPUMEHSTH MOTyYEeHHBIC 3HAHUS NPU PEIICHUH 3324 Ha apu(METHUECKUE TPUIIOKEHUS TEOPHU
cpaBHeHMH. KOHTpOJBbHBIN OMpOC MO OCHOBHBIM MOHSATUAM 3TOrO pasjesa o0s3aTeseH.
HToroBplii TeCcT BKJIIOYAET 3aJaHUS [0 BCEM OCHOBHBIM JUJAKTHYECKUM €IMHHULIAM,
HEOOXO0IMMBIM JIJIs1 OCBOEHUS B 4 ceMecTpe.

Jlomyck K 95K3aMEHY OCYILIECTBIISIETCS TOJbKO IIPU BBIIOJHEHHMM BCEX BHJIOB
OpakTU4eckux paboT. CTyAeHT, YCHEIHO OTYMTABIIMHCA 1O BceM ¢dopMaM KOHTpPOJIS
(KOJITOKBHYM T10 TIEPBOMY pa3/ieily, TCOPETHUCCKHI ompoc o 2-my pasaeny, MUJ13, koHTponbHas
paboTa o TEOpHH JIEIMMOCTH, IPOBEPOUHBIE PAOOTHI 110 TEOPUU CPABHEHHH U LIEMHBIM JIpOOSIM,
UTOTOBBIIl TECT), MO €ro JKEIAHUI0 MOXET OBITh OCBOOOXKICH OT JK3aMEHA C BBICTABICHUEM
OLIEHKH IO peHTHHTY. PEeHTHHrOBas OIleHKa Ha 3K3aMEeHE MOXKET ObITh yiydllleHa He Ooiiee, yeM
Ha 30%.

B BocbMOM ceMecTpe CTyIeHTHI U3y4atoT 4 pasjena, 00beIMHEHHbIE O0IUM Ha3BaHUEM
— «4HCIIOBBIE CHCTEMbI». TeopeTnyeckuil Marepuall 3THUX pa3fesioB UIpaeT Ba)KHYIO pOJib B
(GopMHpOBAHUU TIPEACTABIECHUN CTYJEHTOB 00 aKCMOMAaTHYECKOM METOJie B MaTeMaTHKe,
HaIpaBJieH Ha CHCTEMaTH3alui0 U 00001IeHne CPOPMUPOBAHHBIX B ILKOJE MPEACTABIECHUN O
yucie, Ha pacliupeHue o0beMa M COAEp)KaHUs MOHATUS 4YHuchaa y Oyayllero yduTens
MaTeMaTHUKH.

B Hawane kypca Ha NEpBBIX JBYX NPAKTHUECKUX 3aHATHAX HEOOXOAMMO MOBTOpPEHHE
HE0OXOIUMBIX (DaKTOB M3 Kypca BhICHIEH anredpbl, 0e3 3HaHUS KOTOPHIX HEBO3MOXHO IITyOOKOe
YCBOEGHHE COJEpPXKaHUS aKCMOMaTHYECKMX TEOPUM KJIaCCHMYECKHMX 4YHUCIOBBIX cucreM. [locie
MPOBEJCHUS 3TUX 3aHATHI MPOBOJUTCS KOHTPOJBHBIA ONPOC MO TEOPETUYECKUM OCHOBaM
YHUCIOBBIX cucTeM. OINpoc 3aCUMTHIBAETCS NPU IPABHIBHOM OTBETE HEe MeHee dyeM Ha 80%
BompocoB. [lapanienbHo ¢ 3TUM CTYACHTHI BBIIOJIHAIOT HHANBUAYAIBHOE TIOMAIIIHEE 3aJaHue.

B koHme Kkypca CTyAEHTBl CHAIOT KOJUIOKBUYM Ha 3HaHUE bopMyIHpOBOK
AKCHOMAaTHUYECKUX TEOpUH KJIACCHMUECKHUX UHUCIOBBIX CHUCTeM (HATypaJbHBIX, IEJbIX,
paLMOHATIBHBIX, TEHCTBUTENBHBIX M KOMILJIEKCHBIX YMCENl) M1 OCHOBHBIX CBOMCTB UHCENl B 3THX
CUCTEMaX.



3auer mpoBoaUTCS B (OpME UTOrOBOTO TECTa, KOTOPBIM BKIIOYACT 3aJaHUS MO BCEM
OCHOBHBIM JTUJAKTUYECKUM €TUHUIIAM, HEOOXOIMMBIM ISl OCBOCHHSI B 8 cemecTpe.

CryneHT, oTYMTaBIIMICA B 8 ceMmecTpe 1o BceM (GopMaM KOHTPOJS (TEOPETHUCCKHI
ompoc — He MeHee, yeM Ha 80%; /3 — 100% , koHTponpHast paboTa — He MEeHee, ueM Ha 65%,
KOJUIOKBUYM — HE MeHee, 4eM Ha 65%), OT UTOrOBOro TecTa OCBOOOXKAAIOTCS U MOIY4al0T 3a4eT-
aBTOMaT.

10.2 METOJIMYECKHAE PEKOMEH/IALIM IO OPTAHW3ALIMY N3YYEHMS
TACIHATIIAHBI JUIA CTYIEHTOB

OOwiast Tpy10EMKOCTb JUCLHUIUIMHBL, B COOTBETCTBUU C YYE€OHBIM IIIIAHOM, COCTaBisieT 4
3a4€THBIE EMHUILBI U BKIIOYAeT y4eOHOE BPEMs], OTBEICHHOE Ha JIeKIIMOHHbIE, IPAKTHYeCKHe
3aHATHUS U CAMOCTOATEIbHYIO padoTy CTYJIEHTA.

Temaruka JEKIUOHHBIX M IPAKTUYECKUX 3aHATHH OXBaThIBAET BCE pa3feiibl yuyeOHOMH
JUCLMIUIMHBI W OPHEHTUPOBaHA Ha BBIIOJHEHHE €€ Leled M 3a7ad B COOTBETCTBUU C
TpeOOBaHUSAMU K PE3yIbTaTaM OCBOECHHUS TUCLUIUINHBI.

Ha 7neKuMOHHBIX 3aHSATHAX PEKOMEHJYETCS BHMMATENBHO CIyIIaTh NpenojaBaTels,
KOHCIIEKTUPOBaTh MaTepuan JIeKLUW, NPUHUMATh Y4YacTHUE€ B HWHTEPAKTUBHBIX (opmax,
UCMOJIb3YeMBbIX IIperojaBaTeieM Ha JIeKIUH, 3a/aBaTh BONPOCHI M AaKTHMBHO OTBEYaTh Ha
MIOCTaBJIEHHBIE BOMPOCHL. [IpyM MOAroTOBKE K JIEKIMH HEOOXOAMMO MpopadoTaTh CoAep KaHue
OpeIbIAYIINX JIEKIUH, TOATOTOBUTE BOMpockl. [locie nekuun Takxke ciaenyer MpodyuTaTb CBOM
KOHCIIEKT, O3HAKOMHUTHCS C BAPHAHTAMH H3JIOKEHUS JaHHOW TEeMbl B YYEOHHMKAX M y4eOHBIX
ocoOusX, U €CIM BO3HUKAIOT BOIIPOCHI, TO MOXKHO ¢ HUMH OOPAaTUTHCS K MIPETI01aBaTellko.

Lens mpakTH4YecKHUX 3aHATHIH - OCMBICIIEHUE CTYJAEHTAMHU TEOPETHYECKOI0 MaTepuana,
U3J0KEHHOT0 Ha JIeKUUAX, (OpMHUpPOBaHME YMEHHUS MCIIOJIb30BaTh €ro MpU pelieHUH
IPAKTUYECKUX 3aJa4 B M3y4yaeMoOMl 00J1acTH, pa3BUTHE HABBIKOB CaMOCTOSTEIbHON paloTHhl,
yMeHus paboTaTh ¢ y4eOHO! IUTepaTypo.

[lonroroBka K  MpPaKkTUYECKOMY  3aHSATUIO  BKJIIOYAET  BBIIIOJIHEHUE  3aJaHUi
IpenoaaBaresis 0 TeMe IPEIbIIYILEro 3aHATHS, @ TAKXKE MOATOTOBKY K 3aHATHIO TI0 HOBOU TeMe
— CaMOCTOSITEIbHOE M3yUYEHUE MaTepHUaioB JEKIMOHHOIO Kypca, HCTOYHUKOB 00S3aTeIbHOU U
JIOTIOJTHUTEIIbHON JIUTEPATYPBHI.

CamocrosiTesibHAsA padoTa SBISICTCS HEOThEMJIEMOM 4acThio yueOHOTO Tporecca. OHa
3alJJaHUpPOBaHa M CTPYKTYpUpOBaHa TaKUM 00pa3oM, YTOObI CTYAEHT IpH MOATOTOBKE K
3aHATHSM HanOosee 3(pPEeKTUBHO OCBauMBajl TEOPETUUYECKUN MaTepuall U MOJy4yall CUCTEMHbIE
3HAHHUSA 110 KypCy.

PykoBoacTBO caMocTOsITENNbHOM pPabOTOM CTYIEHTOB CO CTOPOHBI MpEroAaBaTeIst
3aKJIIOYAeTCs B OKa3aHMM IMOMOILIM NpU IUJIAHUPOBAHUU pabOThl MO M3Y4YEHHIO Kypca, B
Pa3bsCHEHUHU BOIPOCOB, BO3HUKAIOLIUX Y CTYACHTOB IIPU U3YYEHUU OTAENBHBIX TEM Kypca, Ipu
MOJTrOTOBKE K PAa3JIMYHBIM (hopMaM KOHTPOJIS, 3aIVIAaHUPOBAHHBIM MTPOrpaMMO TUCIUITIIMHBI.

[Ipu BBIMONHEHMH WHAMBUAYaNbHOro aomainHero 3amanus (M/I3) ciemyer oGparuth
BHUMAaHUE Ha CIIEAYIOIIAE MOMEHTBI: BApUAHT 3aJaHUs IS KaKJIOTO CTyIEHTa OIpPEIeNsieTCs
€ro HOMEpPOM B CIIMCKE IPYIMIIbI; 3a/laHue BBIMOIHSIETCS B OTAEIBHOW TETpaau C MOAPOOHBIM
ONMCAHUEM XOJa PEUIEHHs] U CChUIKAMU Ha COOTBETCTBYIOIIMN TEOPETHUYECKUH MaTepHal;
IIPOBEPKA CaMOCTOATENBHOCTH BbINONHEeHUs WMJI3 ocymiecTBiseTcs mpenoaaBaTelieM IpU
cobecenoBanuu co cryneHTom (3amura N/13).

Bpewmsi, oTBeneHHOe y4yeOHBIM IIJJAHOM Ha CaMOCTOSATENbHYIO paboTy CTyIeHTa IIOo
JUCLUIUINHE, cocTaBiseT npuMepHo 50% Bcell ee TpyaoeMKOcTH. POpMBI CaMOCTOATEIbHON
paboThl MO KaXJOMY pa3liely IUCHUIUIMHBI NEPEYUCIICHbl B TEXHOJOTUYECKOW KapTe B KOHLE
IIPOrPaMMBI.

Jlis oLleHMBaHUS YPOBHSI JOCTUTHYTBIX PE3yJbTAaTOB OCBOEHHUSI CTYAEHTOM KayKJIOro
pasfena JUCLUIUIMHBI, a TaKK€ BCEW NUCLUIUIMHBI B LIEJIOM, COOTBETCTBUS €r0 3asBICHHBIM



TpeOOBaHUSM, HCIIONB3YeTCS OAJJIBLHO-PEHTHHIOBAs CHCTeMa, JETaJbHO OMNHCAHHAs B
TEXHOJIOTHYECKOM KapTe TUCUUILTMHBI IJIs1 KaXKJI0TO U3 JIBYX CEMECTPOB.

11.1 OHEHOYHBIE CPEJACTBA JUIA TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOUYHOM ATTECTALIMA

@DOH OIICHOYHBIX CPEACTB pa3padoTaH sl MPOBEACHHS MPOMEKYTOUHOM aTTeCTalluu
oOyyaromuxcst o aucuuminae «Teopusi yncesal M YHCJI0BbIE CHCTEeMbI» M BXOJHUT B COCTaB
OCHOBHOM  0Opa3oBaTelbHOH TMporpaMMbl IO  HampaieHuto noxarotoBku:  44.03.05
«Ilemarornueckoe oOpazoBanue (¢ IByMsi PO HIISIMU TOATOTOBKHU)» (poduiib «MaTeMaTrka u
HNudopmarukay) (kamuduxanus «bakamaspy), pealnzyeMoil Ipu NOArOTOBKE 00yUJaIOMIMUXCs B
denepaibHOM TOCYJAapCTBEHHOM OIOKETHOM 00pa30BaTEIbHOM  YUPEKICHHH BBICIIETO
o0Opa3oBaHusl «ANTalCKUN TOCYAApCTBEHHBI T'yYMaHUTAPHO-TIEJArOTMYECKUNA YHHUBEPCUTET
umMenu B.M. llykmmnay. @OoHA ONEHOYHBIX CPEACTB MpeAHa3HAueH M MPOBEPKHU
c(OPMHPOBAHHOCTH KOMIIETEHIINH, 3asiBIICHHBIX B IIPOTrpaMMe AUCUUIUIMHBL « Teopust ynces u
YHCJOBbIE CHUCTEMBbI» B COOTBETCTBUH C Yy4eOHBbIM TtutaHoMm 44.03.05 «llemarormueckoe
oOpa3oBanue (¢ AByMs MpOGUISIMHU MOATOTOBKH )» (mpoduiib «Marematuka u MHpopmaTiKay)

(xBanmuukanus «bakamaBpy).

Ilepeyens KOMNeETEHI Ui ¢ yKa3aHHEM 3TANOB UX (POPMHUPOBAHNS B MpoLecce OCBOECHHUS
o0pa3oBaTeIbHON NPOTrPaAMMBbI
— - CrocobeH NpOoeKTHPOBATh U pEaM30BbIBATH MPOTPAMMY OCHOBHOTO U CPEIHEr0
ob1ero oopazoBaHus B peaMeTHOH oOmactn Marematuka (ITK-1).

Komneren Nuauxaropsl OneHouHble
11, cpelcTBa
JTarnbl
3namop: [IpakTuko-
- [IK-1.1: 3HaHHEe OCHOBBI METOJIMKH MPEIO/IaBaHUs, OCHOBHbIE | OPUEHTUPOBAHHO
NPUHUUIIBI JIESITEIbBHOCTHOTO TMOAXOAa, BHUABI U TPHUEMBI | € 3a/1aHue:
COBPEMEHHBIX IE€IarorM4eCKMX TEXHOJOTUH B  00JAacCTU | KOJUIOKBUYM,
maTematuku (3.1); KOHTPOJIbHAS
- [1K-1.2: 3ranue pabodeil mporpaMMbl M1 METOJMKH OOydeHUs | paboTa, Nas,
o marematuke (3.2); HUTOTOBBIN TECT.
Ymemon:
K-1 - [IK-1.3: ymeHue miaHupoBaTh U MPOBOJIUTE yUEOHBIC 3aHATHUS
no matematuke (Y.1);
4 sran

- [IK-1.4: ymeHue wuCMONB30BaTh METOABI U CPEACTBA

MeJarori4ecKOr0  MOHUTOPHWHTA, TO3BOJIIONINE  OIICHUTH

CTerneHb C(HOPMHUPOBAHHOCTH Y JETeH KauecTB, HEOOXOIUMBIX

JUIsl TanbHelero o0yueHus 1 pa3Butus o marematuke (V.2);
Bnaoems:

- [IK-1.5: Bnagerp popmamMu m meTomamu OOy4YEHUS, B TOM




YHCIIe BBIXOIAIIMMU 32 PaMKU y4eOHBIX 3aHITHUN: MPOEKTHAs
NeSITeIbHOCTh, JJA0OPATOPHBIE 3KCIIEPUMEHTHI, NPAaKTUYECKHE
3adsTus U T.10. (B.1).

Komnemenuyusn IIK-1 c ykazanuem smana gpopmuposanus é npouyecce 0C60eHUA

00pazosamenvHoil NPOPAMMbL

Kommnerentust [1K-1 (crioco6eH mpoeKTUPOBaTh U PEATM30BBIBATh MPOTrPaMMy OCHOBHOTO H
cpenHero oOmiero oOpa3oBaHHMs B TNpeaMeTHONM obOiactu Maremaruka) (opmupyercs Ha
4eTBEpTOM dTarne GOpMUPOBaHUS KOMIIETCHITHIA.

Komnierennust I1K-1 dopmupoBanace B mpolecce HM3yYeHUsS [aHHOW IUCIUIUIMHBI U
IPOJIOIDKUT (POPMUPOBATHCS HA CIEAYIOUIMX KypcaxX B IPOLECCE M3YYEHUsS OPYTruX Y4eOHBIX
JTUCIUIUIAH, TPOXOXACHUS MPAKTUK W HWTOTOBOW TOCYAAapCTBEHHOM arrectanuu (3amura
BBIITYCKHON KBaTH(PHUKAIMOHHOMI paboThI).

TumnoBoe KOHTPOJBHOE 3a/laHue MJs OUEHKU CHOPMUPOBAHHOCTH NAHHOW KOMIETECHIIUU
HAIpaBJIEHO Ha JEMOHCTPALMIO TOTOBHOCTH NPOEKTUPOBAaTh U PEAIU30BBIBATH IPOrPAMMY
OCHOBHOTO U CpeIHEro 00111ero oopa3oBaHus B MpeAMETHOM obnactu MaTtemartuka.

P =

SRl

1. Tunoeoe konmponvHoe 3a0anue na smane gopmuposanus I[1K-1:

7 ceMecT

O0pa3sen BApuaHTa KOHTPOJIbHOI pa6oTsl (7 cemecTp)

Bapuanr 1

1073
Coxkpatuth JpoOb 3683 UCIIOJIB3Ys anroputM EBxinpa.

Kaxkue u3 uncen: 631, 637, 1027, - sBAAIOTCS TPOCTHIMU?
C nomoupro kanonnueckoro pasznoxenus Haitu HOJl u HOK uncen 572 n 1118.
PemmuTh B HaTYypadbHBIX YMCIAX CUCTEMY ypaBHeHUi: x + y =150
HO/(x,y) =30.
Pemmth B mienbix uncnax ypaBHenne 43 x +37 y = 21.
BoimoaHuTh ykazanusle aeictBus: 40042s : 235 + 10445 — (235 - 34s) = .
[IpencraBuTh 4MCIIO X B YKa3aHHOW CHUCTEME CUYHUCIEHHS €ro KpaTKOM U pa3BEpHYTOH
CHUCTEeMAaTHUYECKOM 3anmuchio: @) 3A9,2416 = x10; 6) 2135,46875 = x4

Kputepun onieHKM KOHTPOJLHOM PAa0OThI:

Kaxxnoe 3amanue paboThI OIIEHUBAETCS B Oauiax; MpH AOMYIICHHBIX OMIMOKaX OLCHKA 3a
3a1aHNe CHIKACTCH.

3ananue Ne6 nanHo#l paboThI OlIeHUBAeTCs B 2 Oaiia, ocTajibHbie — B 1 Gas.
MaxkcuMalibHO BO3MOXHOE YUCITO OaioB 3a paboty — 8 GayioB.

[Ipu orleHUBaHUY 33/1aHUS YUUTHIBACTCS aKKypaTHOCTh OOPMIICHUS U TIOJPOOHOE
OTIMCaHUE X0/Ia PEIICHUS CO CChIIIKAMH Ha COOTBETCTBYIOIINMA TEOPETHUCCKUN MaTEpHal.
Nroropas onenka 3a BCro paboTy COOTBETCTBYET MPOLEHTY MOIYYEHHOTO CyMMapHOTo Oasa
110 OTHOIICHUIO K MAaKCUMAaJIbHO BO3MOXKHOMY YHCITY OaJlIOB.

[TonoxutenpHOM cuuTaeTCs onieHKa 3a padboty He MeHee 60%. [Ipu oTpunarenbHOil OlICHKE
CTY/ICHT MEPENUChIBaeT paboTy 3aHOBO (IPYroil BapHaHT).




6. CryneHT MOXET IOBBICUTH PEHTHHTOBBIN 0aJl, BEITOJTHUB paboTy HaJl OIINOKaMHU.

el A

o o
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12.

PeliTunroBsiii 6a 3a HOBTOPHYIO paboTy U Npu padoTe HaJ OMIMOKaMU HE MOXKET ObITh
6ombie 75 %.

2. Tunogoe konmpoavHoe 3a0anue Ha smane opmuposanus [1K-1:
Bonpocsl kK KOJLUIOKBUYMY 10 TeOpuHU 4ucesa (7 cemecTp)

OTHOIICHHE TETUMOCTH M €T0 TIPOCTEHIITNE CBOMCTBA (JI0Ka3aTh J00bIe 3 CBONCTBA).
Henenune ¢ octatkoM. TeopeMa o JIeIEHUU C OCTATKOM (C I0Ka3aTeIbCTBOM!).

HO/I u ero cBoiicTBa (0Ka3aTh JIIOOBIC 2).

Anroputm EBkimmaa (¢ nokaszarensctBoM 2-x cBoiictB HOJI, nexammx B OCHOBE
anroputMma), Teopema Jlame; pacumpennsiii anroput™ EBkinuza.

B3aumHo mipocThie gncina (JIoka3ath Jr0bie 2 CBOHCTBA).

HOK wu ero cBoiicTBa (10ka3aTh J100bIe 2 CBOMCTBA, B TOM YHUCIIE - TEOPEMY O B3aUMOCBSI3U
H.O0.J. ¥ H.0.K.).

[Ipocteie uncna. CBoicTBa MPOCTHIX YKCEN (JI0Ka3aTh CBOWCTBO HAMMEHBILETO MPOCTOTO

JIEUTEIIS Yhcia U OCHOBHYIO TeopeMy apudmeruku). HepapenctBa UeObiuéBa st 77 (x).

YucnoBbie QyHKIMU (YUCIIO U CyMMa HATypaIIbHBIX JICITUTEICH ).

Koneunsie menubie Apodu. CyiiecTBOBaHNE M €AMHCTBEHHOCTh 3HAYCHHUS IICTTHOMN JIPOOH.
[Momxoxsiue npoOu Asl TAaHHONH KOHEYHOW IEMHON OpoOuM M WX CBOMCTBa ([I0Ka3aTh
ar00bIe 2 CBOWCTBA, B TOM YHCJIE - TEOPEMY O B3aMMOCBSI3U COCEAHHMX TMOIXOJISAIIMX
npo0eit).

CucTeMaTHYECKUE YHCIIa; TeOpeMa O CYIIECTBOBAHUU W CIMHCTBEHHOCTH IPEACTABICHUS
HATYpaJbHOTO YHCJAa B BUJEC CHCTEMAaTHYECKOH 3alucU 1o JIIo0OMy OcCHOBaHui0 (>1
Mepexoji W3 OJHON CHUCTEMbl CUMCIICHUS B JAPYTryi0; apu(METHUYCCKHE OIEpalud Haj
CHCTEMATUYCCKHUMHU YHCIIAMHU.

PerierHrie HeompeeaeHHBIX ypaBHEHHWH MepBoil cremenn ax + Dy = ¢ (¢ momormisio
anropuT™Ma EBKIWAa, pacIIMpeHHOro airopuTMa EBKINA, C MOMOIIBIO IMOJXOISIINX
npobeit).

KpuTepun olieHKH 0TBETA HA BONPOCHI KOJLJIOKBHYMA:

1. KomiokBuyM NpOBOAMTCS B NMUCbMEHHOW (opMe mo OumiieraM: HEpBbI BOIMpOC M3
MPOTrpaMMbl KOJUTOKBUYMa TIPEAIIOJIAraeT TOHBIM OTBET C JIOKA3aTeIbCTBOM OIHOHN W3
TeopeM, BTOPOH BOIPOC MpenanosaraeT (GpopMyIUpOBKY ONpEAEIeHUNH MOHATHH C
WUTIOCTPALIMEN UX TTPUMEPAMH.

2. Kaxnplii Bompoc Ouiera OneHMBaeTcss B Oajuiax; MpH JOMYIIEHHBIX OLIMOKax MU
HETOYHOCTSX B (POPMYIMPOBKAX OINpPENEICHU U JO0Ka3aTeNbCTBE TEOPEMBI OIIEHKa 3a
BOIPOC CHHKAETCH.

3. Bompoc Nel omenuBaetcst B 3 6amta, Ne2 — B 1 Gamn. MakcumaabHO BO3MOXKHOE YHCIIO
OawoB 3a paboty — 4 Gana.

4. Tlpu olleHWBAaHWH OTBETA YYHTHIBACTCS: MPABMIBHOCTH (DOPMYIHPOBOK; YCTAHOBIICHHUE
B3aMMOCBSI3U TEOPUM M TPAKTHKH; COJEPKATENbHOCTb U  apryMEHTHPOBAHHOCTD.
MOJTHOTA M CTPYKTYpPHAs JIOTUYHOCTb JTOKA3aTeIbCTBA; TITyONHA 3HAHUH BOITpOCa.

5. UroroBas (peHTHHroBas) OILEHKAa 3a KOJJIOKBUYM COOTBETCTBYET IPOLIEHTY
MOJYYEHHOTO CyMMAapHOTO Oajijla 110 OTHONICHHIO K MAaKCUMAaJIbHO BO3MOYKHOMY YHUCITY
0aJIoB.

6. [TomoxxurenpbHOUW cumMTaeTcsi oneHka He MmeHee 60%. [Ipu oTpHIIaTeTBHON OICHKE
CTY/ICHT IepecaeT KOJJIOKBUYM 3aHOBO (Apyroi 6user, 1 He Ooiee 2-X pas).

7. PedTHHroBBII O6aJIJ1 32 TOBTOPHYIO TIepecaady HE MOXKET ObITh OobIme 75 %.
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3. Tunosoe konmpoavHoe 3a0anue Ha smane popmuposanus [1K-1:

O0pa3sen BapuaHTa HHIAMBHAYAJLHOTO JOMAaIlIHero 3aaanus (7 cemecTp)
Bapuant Nel

Jlokazath, 4to uis Jiroooro HatypansHoro n 7" +11-3" kpatHo 4.
st uucen a = 3441, b = 414 naiitu HO/J (a,b) 1 HOK (a,;b) ¢ momorpto anropurma

Esknupa; naiitk npeacrasiacane HOJL (a;b) B Bume nmuHeiHOM KOMOMHAIMY YKceT a U D.
Haiiti yncio HatypanbHbIX Aenutesnei yucia 4820.

C nomopto kanoHnueckoro pasznoxenust Hatu HOJl u HOK uucen 572 n 1118.

BriOpatb mpocThle yrcia u3 0Tpes3ka HaTypaibHOro psiga ot 610 no 650.

Beimonauth ykazanusie aeictust: 122235 @ 245 + 10435 — (235 - 34s5) = .

[IpencraBuTh YUCIIO X B YKa3aHHOM CUCTEME CUMCIICHUS €r0 KPaTKOW M pa3BEpHYTOM
CHCTEMaTHUYEeCKON 3anmuchio: a) 3A7,4216 = x10; 6) 3276,46875 = x4

Pemuts ypaBuenue 59X +17Yy =7 4eTbpbMs crioco0amu: ¢ MOMOIIBIO anroputMma EBkinmnaa,
pacupeHHoro anroputMa EBkinia, HCrolib3ysi CBOMCTBA MOAXOSAIINX Apo0ei, CBeCHUEM
K CPaBHEHHUIO.

Haiitu ocratok ot menenns 32 + 7% na 25.

. Pemmth cpaBHEHUS (MCIIOIB30BaTh METOJI MTPe0Opa3oBanus KO HUIIMEHTOB, HOPMYITY

Ditniepa, NOaX0AIIKe JPOOH):
4x =18(mod15);
14x =50(mod62) ;
113x =89(mod 311).

Pemmuth cucremy cpaBHEHHI UCIIOIB3YS METO/ MOCIIEIOBATEIIbHON OACTAHOBKYU U
KUTANCKYIO TeopeMy 00 ocTaTKax:

3x =5(mod13);

2x =17(mod 22);

5x = 31(mod 32).
Haiitn mopsgok Kacca BEIYETOB 9 o monyito 19. Kakue emie kinacchl BBIYETOB IO
MOAYIIO 19 UMEIOT TOT ke TopsAIoK?

Pemmuts cpaBrenus : 21x* =5(mod43), 8 =1(mod 23) ucrions3ys cBOiCTBa HHAEKCOB U
TaOJIUIIBI HHIEKCOB.

Haiitu 1yinHy mpeaneproia v JUTMHY epUoia IECATHYHOM ApoOH, B KOTOPYIO 00pariaeTcs
OOBIKHOBEHHAs1 HECOKpaTHMas ApoOk co 3HameHaTenem 350 .

Kpurepun onenku 3anaunii M13:

1. Kaxnoe 3ananue M]3 onienuBaeTcs B 1 0aur; mpu JOMYIIEHHBIX ONIMOKaX OIICHKA 3a

3aJaHUC CHHUXKACTCA.

2. Ilpu OlleHMBAHUU 3a/1aHUS YUUTHIBAETCS AKKYPaTHOCTb O(POPMIICHHS U TOAPOOHOE

OIMCAaHNE XOJia PEIICHUS CO CChJIKAMH Ha COOTBETCTBYIOIIUN TEOPETUUECKHUM MaTepHal.

3. MHroronas oreHka 3a BCI0 pabOTy COOTBETCTBYET MPOIICHTY MOJIYI€HHOTO CyMMapHOTO Oasia

M0 OTHOLIEHMIO K 0011eMy yucity 0amioB 3a Bce M/13.

4. Omnenka 3a /13 He menee 60% cunraercs mojaoxuTenabHol. [Ipn oTpuaTensHOM OeHKe

CTYJICHT BBITIOJIHACT pa0OTy HaJI OIIMOKAMHU; PEHTHUHIOBBINM OaJl1 32 MOBTOPHYIO pabOTy HE
MOXeET ObITh O0bIIe 75 %.

5. Ouenka annynupyercs, eciu Ha 3ammre /I3 (mpu cobecenoBannu ¢ mpenoaBaTeiem)

CTYACHT HC MOATBEPAUI CAMOCTOATCIIbHOCTD €TI0 BBITIOJITHCHUS.



6. Ouenka 3a /I3 cHmkaeTcst mpu HECOOIIOACHIHN CPOKOB €ro caadyu: MuHyc 1% 3a

KaKJIbII IIPOCPOUYCHHBIN JICHb.

4. Tunosoe konmponvHoe 3a0anue Ha smane opmuposanus [1K-1:

O0Opa3sen BapuaHTa NPOBEPOYHOI PadOTHI 10 Teopun cpaBHeHmii (7 cemecTp)

Bapuant Ne 1

Haiinure ocrarok ot nenenus 359 na 17.

Pemmmre cpaBuenus: a) 14x =30 (mod 21); 6) 12x =52 (mod 16); B) 5x =11 (mod 23).
3x =5(mod13);

Pemmre cucremy cpaBuenuii § 2x =17(mod 21);
5x = 31(mod 32);

[Mpumeuanue. 3aoanue Nel dannoti pabomwl oyenusaemces 6 2 6anna, Ne2 — ¢ 1,2 6anna
(10 0,4 3a kaxcooe cpasnenue). Makcumanvio 603modxicHoe uucio 6ainos 3a pabomy — 4,2
banna.

O0Opa3seln BApUaHTAa MPOBEPOYHOI PadOTHI MO HEMHbIM APodsiM (7
ceMecTp)

Bapuant Nel

Paznoxute B memHyoo IpoOb M 3aMEHUTH NOAXOosImen apo0sio ¢ TouHocThio A0 0,001
aucno V29

HaiiTi 3HaueHne nenHsIx Ipooeii:

a) KOHEYHOM 1enHo# apodu [2; 3,1,7,4,2,3,5];

6) GeckoHeuHoit mepHoYecKoii remHoit apodu [2; (3.1)]; cocrasuts ypasuenue, omun
13 KOPHEH KOTOPOTO PaBeH 3TOMY YHCITY.

Pemmte B menmplx uyMciax ypaBHeHHE 59X —27y =7c NOMOIIBIO ammapaTa LEMHBIX
JpoOeH.

[Tpumeuanue. Kaswcooe 3adanue oannou pabomwl oyenusaemcs ¢ 1 6ann. Maxcumanvho
803MOdHCHOE HUCIO0 bannios 3a pabomy — 4 6anna (3a0anus 2a u 26 oyenusaromcs

0mMOebHO).

5. Tunosoe xkonmponvHoe 3adanue Ha smane opmupoganus [1K-1:

Oo0pa3sen BapyaHTa KOHTPOJILHOIO ONPOCAa M0 TEOPUH CpaBHeHUi (/ cemecTp)

b

Bapuant Ne 1

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

3anuIIuTe MOJHYIO U MPUBEICHHYIO CUCTEMbI BEIYETOB 110 MO0 12.
ChopmynupyiiTe TeopeMy Diiiepa B €€ YaCTHBIHN citydail — Teopemy Depma.
Yro HaszbiBaeTcsi perienueM cpaBuenust f(x)=0 (mod m) ? [IpuBenure mprmep.



o N

10.

11.

12.

13.
14.
15.

16.

17.

18.

19.
20.

21.

CKOJIBKO pEIICHHI MOKET HMETh CpaBHEHHE ax = ¢ (mod m) B ciydae ero
pa3pemnmMocTu?

[TpuBeauTe npumep cpaBHeHHUS ax =6 (Mod 12)

a) HEe UMEIONIETO PEIICHHUIA;

0) umeromiero 1 pemenue;

B) UMEIOIIETO 3 pelIeHHUS.

Jaiite onpeneneHue mokasaress (opsaka) Kjiacca BBIYETOB 110 MOAYIIIO 711.

Kakue 3HaueHus MOTYT IPUHUMATh [TOKA3aTE M KJIACCOB BBIUETOB 110 MOIYJO 52 7
CKOJIBKO CYIIECTBYET KJIACCOB BBIYETOB C IOKAa3zaTeslieM O MO MPOCTOMY MOIYIIO p?
[TpuBenure npumep B ciyyae &=26 u  p=53.

Kakoe umncio HazpiBaeTcs mepBooOpa3HbIM KOpPHEM IO mpocTtoMy Moaynio p? Kakoi
MOKa3aTellh UMEeT TIEPBOOOPa3HbI KOPEHB 110 MO0 43 ?

YeMy paBHO YMCIIO MEPBOOOPA3HBIX KOpPHEH MO mpocToMy Moayiro p? CKONbKO UX B
ciyqae p= 47 ?

3Has, uyto 10 sBiIseTcs mepBooOpa3HBIM KOPHEM IO MOIYJIO 17 , HAWAWTE OCTAIbHBIC
nepBOOOpa3HbIe KOPHU TI0 3TOMY MOAYIIIO.

Uto Ha3pIBa€TCA MHIACKCOM YHCIIA @ MO IPOCTOMY MOJYJIIO p MPH OCHOBaHUH (] ?

TIpy moMoIy TabNMI MHIEKCOB pemuTe cpaBHenne 21x* =5(mod43) .
B 4yeMm 3aKiOYarOTCS  JIOCTATOYHBIE  YCIOBHSL  BO3MOKHOCTH  IIPEICTABJICHUS

. . a . .
HECOKPATUMOW OOBIKHOBEHHOH ApOOH B: a) B BHJIE KOHEUYHOM (-MuHOM apoOu; O) B

BUJIE YHCTO MEPUOIUYECKON (-MUHOM IpoOM; B) B BHJIE CMEIIAHHON NEPUOANYECKON (-
nyHoi Apodbu? Kak stu ycnosus popmynupyrores, ecau =10 ?
YcraHoBUTE BHJ JECATUYHBIX JpoOe€i, KOTOpBIE TIONYYalOTCsl TpH  OOpalieHUH

. 3.1 1 3
OOBIKHOBEHHBIX ApOoOe: —;—;—;—

25 14 33 45
Kak HaxomuTcs IiMHA nepuoa U JAJIMHA MpeArnepuoia mpyu oOpaieHuu 0ObIKHOBEHHOM
JpoOu B (-MUHYIO?
Haligutre nnuHy mnpeamnepuona W JUIMHY MepHoOJa ACCITUYHOM ApoOU, B KOTOPYIO
oOparaeTcsi OOBIKHOBEHHAs] HECOKpaTumas IpoOb co 3HaMeHaTeseM 18 .
Cdopmynupyiite obmuit mpusHak aenumoctu [lackans.
ChopmynupyiiTe nipusHaku neaumMoct Ha 3,4,9,11 B necATUUHON cHCTEME CUMCIICHUSI.
[IpuBenuTe mpuUMEpBHI.
BoiBenuTe npusHaK 1eIMMOCTH Ha 7 B CUCTEME CUHUCIICHHUS] C OCHOBaHUEM (| Mpu
m=4,q="1.

Kpurepuu olieHKH KOHTPOJILHOI'0 ONPOCAa:

=

Kaxnprit Bonpoc oniennBaetcst B 1 6as.

HrtoroBasi omeHka 3a BECh OMNPOC COOTBETCTBYET MPOIEHTY MPaBUIbHBIX OTBETOB IO
OTHOIICHHUIO K 00IIEMY YHCITy BCEX BOIIPOCOB.

OreHKa 3a OIpoC CUMUTAETCS MOJIOXKHUTEIbHOM, €CITU CTY/ICHT OTBETHJI MPaBUILHO HE MEHEE,
yem Ha 60% Bcex BOIPOCOB.

6. Tunosoe xkonmponvHoe 3adanue nHa smane opmupogarus [1K-1:



HUTorosniil TeCT

10 TEOPHH YK Ce] M YNCIOBBIM cucTemMaM (7 ceMecTp)
JupakTuyeckne eTMHUIBI

JlenuMocCTh 1 MPOCTHIC YUCIIA.
CucreMaTH4eCcKre Yncia.

OTHoLICHNE CPABHEHHUS B KOJIbLIE £ U €0 OCHOBHBIC CBOWCTBA.

CpaBHEHUS U CUCTEMbI CPaBHEHUI C HEU3BECTHOM BEIMYMHOM.

IToka3zarenu (IOPSIAKK) YUCEI M KJIACCOB BBIYETOB 110 JAHHOMY MOAYJI0. MHIeKChI yncen
1 KJIaCCOB BBIUETOB 110 JAHHOMY MOJYIIIO.

JIBydsieHHBIE CPaBHEHUS 110 IPOCTOMY MOYJII0. KBasipaTU4HbIE BHIYETHI M HEBBIYETHI.
ApudmeTnueckre NpuIoKeHNUs TEOPUN CPaBHEHUH.

8. IlpencraBneHue AeHCTBUTEIbHBIX YHCET LIETHBIMU JIPOOSIMH.

agrwbhE

~No

1. JEJIMMOCTD U ITPOCTBIE YUNCJIA

1. HpI/I ACJICHUHU LECJIOro 4ucjia a Ha HCKOTOPOC LEJI0C IMOJOKHUTCIIbHOC YHUCIIO b yactHoOe paBHO
g, a ocraTok I'. Kakue u3 yTBepxK1eHUN MPU 3TOM SBJIIOTCS. BEpHBIMU?
1) a=bg+r, 0<r<b; 2) HO/i(a,b) = HO(b,r); 3) HO/(a,b) = HO/(q,r);

4) Tlpu nenennu —a Ha b octarok pasen —t. 5) Ipu nenexnu —a Ha b octaTok paBen b—r.
2. Ilpu nenenuu a Ha 7 ocTaTok paBeH 2. OCTaTOK NPU JeJeHHH a° Ha 7 PaBeH ...

3. HauGonpimmii oOmmii neautens s yucen 589 u 713 HaxoauTces B UHTEpBaje

1) (0:9); 2) (9;20); 3) (22;30); 4) (30;35).
4. Haumens1iee oOuiee kpatHoe yucen 952 u 588 paBHo ...

5. Tlpocroe umcno 2 BXOJHUT B KaHOHHYECKOE PA3IOKCHHE JII0OOOTO HATYPATBHOTO JEITHTEIS
yuciia a=5544 ¢ mokasareneM CTEMEHH o« TaKUM, YTO

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

6. Ilycte uumcna a, b u C npencrasnensl B Buae a=p-ps-...pd, b=pl - pl ... pl,
C=pl'-py-..-p/, TOe Bce Pi — NONAPHO pa3IMYHbIE MPOCTHIE YUCIA, a Bce o> 0, fi> 0, Yix 0.
3aBeplIuTe KaxI0€ M3 MPeJIOKEHUH COOTBETCTBYIOIIMM €My 3aKIIOYEHHEM TakK, YTOObI
MOJIyYMJIOCh BEPHOE YTBEPKICHUE:!

1) Ecnu ¢<=HO/I(a,b), To ...; 2) Ecnu ¢ — o6muii nenurens uncen au b, 1o ...

3) Eciu ¢=HOK(a,b), 10 ...; 4) Ecnu ¢ — oOriee kpaTHoe yncen a u b, 1o ...;

5) Ecnu ¢ He sBiseTcs o0muM genureneM uucen a u b, to ... .

a) yi=max{a; A}, i=1,2,....k. 6) yi=min{a; £}, i=1,2,....K. B) yi<min{a; £}, i=1k.
r) yizmax{ea; A}, i=1k. n)yi>min{a; A} mns mexotopsix i (1<i<k).

7. Kakue U3 cienyronmx 4ucel IBIsiFoTCs IPOCThIMU?
1) 473; 2) 273; 3) 149; 4) 281; 5) 119.
8. Kakue u3 yrBepkaeHNH SBISAIOTCA BEPHBIMU?
1) Yucno nenutces Ha 45 TOrAa U TOJIBKO TOT/Ia, KOT4a OHO JEUTCS Ha 5 1 Ha 9.



2) YUucno aenurtcs Ha 45 TOrAa M TOJIBKO TOT/a, KOTJIa OHO JCJIUTCS Ha 5 1 Ha 3.
3) Uucno nenurcs Ha 12 Toraa u TOJIBKO TOT/1a, KOTJIa OHO JACIUTCS Ha 2 1 Ha 6.
4) Yucno aenurtcst Ha 12 Toraa v TOIBKO TOTa, KOTJIa OHO JSIHUTCS Ha 4 1 Ha 3.

9. Ilpocroe umciao 3 BXOAWT B KAHOHUYECKOE Pa3jIOKEHHE JIFOOOr0 HATYpPaJbHOIO KpPaTHOTO
yrciia a=2520 ¢ moka3aTeiaeM CTCIICHH o TaKHUM, UTO

D) a>3; 2)a=2; ) a<2; 4) x>2.

10. st uncen a=28.315.721 y h=212.514.715 yx HauGONBIIMIA OOLIMIA ETUTENTD paBeH
l) 212_315_514.721. 2) 28_315_715. 3) 28.514_715. 4) 28_715.

11. Jlns ancen a=28.31%.72! y b=212.514.71% yx HaumenbIIce 0OIICE KPATHOE PABHO
l) 212_315_514.721. 2) 212_514_721. 3) 212_315'721. 4) 220_315'514'736.

12. Ilpu nenennu Ha —142 MOXKET MOTYIUTHCS OCTATOK
1) 187; 2)-45; 3) 56; 4)-160.

13. Ocrarok ot nenenus uucna —135 Ha 14 paBen
1) 9; 2)-9; 3) 5; 4) -5.

2. CACTEMATHYECKHUE YUCJIA

1. Yucno 430415 B IeCTUPUIHOM CUCTEME CUMCIICHUS 3alMIIETCS KaK
1) 42212¢; 2) 24246; 3) 212246; 4) 5311336.

2. Yucno 1101010112 B BOCBMHPUYHOM CHCTEME CUMCIICHUS 3aIUIIETCS KaK
1) 3568; 2) 653s; 3) 642g; 4) 753g.

3. Yucno 11101010112 B mecTHaAATUPUYHON CUCTEME CUUCIECHHUS 3alTUIIETCS KaK
1) 3101116; 2) 3(10)1116; 3) 38(12)16; 4) 3(10)(11)1s.

4. OcHOBaHUe (] B CUCTEME CUMCIICHUS, B KOTOPOH BBIMTOJHSETCS PaBeHCTBO 364¢=30014,
PaBHO ...

5. Tabnmuna

4 5 6
6|20q| 26q | 30q
7| 24q | 2(11)q | 364
8|28q| 34q |40q

ABIACTCA 4YaCThIO Ta6J'II/IHBI YMHOXCHUSA B CUCTEME CUHNCIICHUA C OCHOBAHHUEM q, PaBHBIM ...

6. YUucno 100324 B IeCITHUHON CUCTEME CUMCIICHUS 3alIUIIETCS KaK
1) 1038; 2) 78; 3) 270; 4) 288.

7. 400425 235 + 10445 =
1) 2333s; 2) 2223s; 3) 3223s; 4) 3334s.

8.325041; — 2357 - 467 =
1) 3132317; 2) 3106317; 3) 1430217; 4) 3065367.

9. Yucno 148 B BOCbMUPUYHON CUCTEME CUUCIICHUS 3aMUILETCS KaK
1) 422g; 2) 224g; 3) 24g; 4) 242s.



10. PaBenctBO 254+345=1043 BO3MOXHO B CUCTEME C OCHOBAHHUEM (=...

11. Yucno 46 3anuceiBacTCs TeMH ke IdpaMu, HO B 0OPaTHOM MOPSAIKE B CHCTEME CUHCIICHHS
c ocHoBanuem 1) 7; 2)8; 3) 9; 4) 12.

12. PaBenctBO 45=23 14 BBITIOJIHSETCS, €CITM OCHOBAHHE CUCTEMBI CYHCIICHUS ( PaBHO ...
1)4; 2)5; 3)6; 4)8.

3. OTHOIIIEHUE CPABHEHWS B KOJIBIIE Z M1 ETO OCHOBHBIE CBOVICTBA

1. Inst wenbix ymcen a, b, m (m=0) yreepxxaenue a=b(mod m) He paBHOCHIIBHO YTBEPIKICHHIO
1) a=mqg+b (qe Z); 2) (a-b)m; 3) awu b umeror oguHAKOBBIC OCTATKU IIPH JICIICHUH
Ha m;
4) a=bm.

2. VrBepkaeHue «uuciio N umeeT B 10k+3» paBHOCHIIBHO CPaBHEHUIO

1) n=10(mod 3); 2) n=3(mod 10); 3) 10 =3 (mod n); 4) n=k (mod 10).
3. YcTaHOBUTE COOTBETCTBHE MEKIY PaBHOCUIBHBIMH YTBEPIKICHHUSIMH :
1) a 1 C UMEIOT OJIMHAKOBBIC OCTAaTKH Tpu jaejieHuu Ha b (b#£0) a) a = b(mod c)

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

4. PaBeHcTBa ?-{—? =5 n ?? = Z]. HUMCIOT MECTO B KOJIBIIC KJIACCOB BBIYCTOB 110 MOAYIIHO m
1) m=8; 2) m=9; 3) m=10; 4) m=11.

5. MyJIbTHIUTMKATHBHYIO TPYIIITY 00pa3yeT CIIeIyIoNIasi COBOKYITHOCTh KJIaCCOB BEIYETOB
M0 MOAYJI0 M=6:

6. IToxsamu aBasrOTCS KOJIbLla KJIACCOB BbIYCTOB 110 MOAYJIIO m
1)m=2; 2)m=7; 3)m=8; 4)m=9.

7. s kimacca 3 (mod 8) o6paTHbIM siBIseTes Kimace: 1) 1; 2) 6; 3) 5; 4) 3.

8. IlomHyro cucTeMy BBIYETOB IO MOAYII0 M=5 00pa3yeT COBOKYIMHOCTb 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 HaTypaJIbHBIX YUCCJI, HC NPCBOCXOAAIIUX a=125wu B3aUMHOIIPOCTBIX C d, paBHO

10. IpuBeaEHHOM CUCTEMOW BBIYETOB MO MOTYJTI0 M=12 sIBIII€TCSI COBOKYITHOCTH YHCET
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 nenenust 3% wa 5 paBen: 1) 4; 2)3; 3)1; 4)09.
12. Tlocnenuss uudpa B 1eCATUYHOM PEICTABICHUN YHCIA 3126 paBHa: 1)4; 2)3; 3)1; 4)9.

13. ITocnennue nBe I_[I/I(I)pBI B ACCATUYHOM NPCACTABJICHUHA YUCIIA 3243 PpaBHBI:



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

14. CkonbKMM KjlaccaM BBIYETOB MO MOIYII0 21 MpHHAMIEKAT BBIYETHI U3 OJIHOTO Kiacca Io
MOAYIIO 77

D1, 2)7; 3)3; 4) 21
15. Pemienuem ypaBHEHUS 1_3—;:?, rme 3 W 7 — KIAcChl BBIYETOB T10 Moaymto 11, sBisercs
KJ1acc

1)7; 2)8; 3)9; 4)10.

16. MynpTHIUIMKATUBHYIO TPYIIITY OOPAaTUMBIX 3JIEMEHTOB 00pa3yeT CleAyIolias COBOKYIHOCTh
KJIACCOB BBHIYETOB 110 MOAYIIIO 8.

17. KonmnuecTBO KJIAaCCOB B MYJIbTHUIUIMKATUBHOU TpyIIe 0OpaTUMBIX 3JIEMEHTOB 110 MOJYJIIO 28
pasuo: 1)12; 2)14; 3)7; 4)4.

18. KomnuecTBO 37€MEHTOB MYJIbTHUILIMKATHBHON TPYIIIBI OOPaTUMBIX DJIEMEHTOB 110 MOJIYIIIO
29 pasno: 1) 16; 2) 14; 3)28; 4)29.

4. CCABHEHHUS 1 CUCTEMBI CPABHEHUM C HEU3BECTHOM BEJIMUUHOM

1. Crenens cpaBuenus 36x° +18x° — 6x*— 4x>+x? +5x+1 = 0 (mod 6) pasra: 1) 6; 2)5; 3) 4; 4)
3.

2. Cpasrenne 20x° — 19x>+15x+6 = 0 (Mod 5) paBHOCHIIEHO CPaBHEHHIO:
1) 4x°+1 =0 (mod 5); 2) x*+1=0 (mod 5); 3)x>~1=0 (mod5); 4)3x+1=0 (mod 5).

3. Yucno pemennii cpaBuerus ax = b (mod 11) mosket 6wiTh paBuo: 1) 0; 2) 1; 3) 2; 4) 11.

4. Yucno pemniennii cpaBuenus ax = b (mod 10) B ciydae ero paspemaMoCTdH HE MOKET OBITH
paBueiM: 1)2; 2)3; 3)4; 4)5.

5. CpaBuenune ax = 18 (mod 30) B 3aBUCHMOCTH OT MPUHHMAEMOTO 3HAYCHHS ¢ MOXET HMETh
pa3IMYHOE KOJMYECTBO PEIICHUI. YCTAHOBUTE COOTBETCTBHE MEXKIY 3HAUCHHUEM d M YHCIIOM
pemenuii cpaBHenus ax = 18 (mod 30):

1) a=7; a)O0;
2) a=6; 0)1;
3) a=5; B)3;
4)a=3. 1)6.

6. Pemennem cpasrenus 13x = 4 (mod 5) sBnsercs knace Beraeros: 1) 1; 2) 2; 3) 3; 4) 4.
7. Pemennem cpaBrenus 15x =9 (mod 6) He spisercs kiace BerueTos: 1) 1; 2) 2; 3) 3;4) 5.
8. Hucrno pemenuii cpasaenus N-oi crenenu f(X) = 0 (mod p), rue p — npocroe yucio, Gosbiiee
N, HE MOXKET OBITh:

1) paBabIM N;  2) MeHBIIAM N;  3) GonbiuM N; 4) paBHBIM p.

9. Hepa3spemMbIMU SIBJISFOTCS CHCTEMbI CPaBHCHHIA
1) 2x =1(mod 4); 2) 2x =1(mod 3); 3) X = 3(mod 5); 4) X = 2(mod 3);
3x =2(mod 5); 3x = 2(mod 4); X = 2(mod 3); 3x = 2(mod 6).
=b d
10. PerieHreM cucTeMbl CpaBHEHUH a,x=by(modm,)
a,x=h,(modm,)

B ClIy4yac eé pPaspCinMOCTU ABJIACTCA KIIACC BBIYCTOB 110 MOJYJIIHO



1) m=mg+mz; 2) m=HOJ[(m1,m2); 3) m=HOK(m1,mz); 4)m=mz-ma.

11. YtoObl HATH YKCIIa, KOTOPBIC MPHU JCICHUHN Ha 4 B 5 1al0T, COOTBETCTBEHHO, OCTaTKU 2 U 3,
HaJ10 pELIUTh CUCTEMY CPAaBHEHUI

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

5. HOKA3ATEJIN (ITIOPAAKH) YUCEJ U
KJIACCOB BBIYETOB 110 JAHHOMY MOJAYJIIO

1. KoHeuHbIli OPSAI0K UMEIOT CIEIYIOIIUE KJIACChl BBIYETOB 110 MO0 14:
1) 2; 2)3; 3)4; 4)5.
2. IlopsiKy KJIaCCOB BBIYETOB 1O MOIYJIr0 13 MoryT nmpuHumarh 3Hadenus: 1) 4; 2) 5; 3) 6; 4)

9.

3. [lopsiaku KIaccoB BBIYETOB MO MOAYIIIO 24 HE MOTYT IPHHUMATh 3HAYCHUE:

1)2; 2)1; 3)8; 4)6.
4. KonruecTBo K1accoB BbIYETOB mopsika 9 mo moxy:to 37 pasHo:1)3; 2)6; 3)9; 4)12.
5. U3 crnenyroummx yTBEpXKICHHH OINpEeNICHUEM IOpsAAKa Kilacca BBIYETOB IO MOAYIO M
SABJISICTCA:

1) mOpsAKOM KIacca BBIYETOB g T10 MOJYJII0 M HA3BIBAETCSA HATYPATbHOE YHCIIO O, TAKOE,
uro ¢ =1;

2) HOpAZKOM Kjacca BHIYETOB ¢, B3aMMHO MPOCTOTO C MOAYJIEM M, HA3bIBAIOT
HaMMEHBIIIEE YUCIIO O, TAKOE, YTO a =1;

3) MOpAAKOM Kilacca BEIYETOB g, B3aMMHO IIPOCTOTO C MOAyJeM M, Ha3bIBaOT

—5 -
HAaNMMCHBIICC HATYPAJIbHOC YUCIIO 8, TaKo€C, 4TO a =1.

6. ITopsok Kiacca 2 1o Moy o 17 paBeH 16. U3 ciieayromux yTBep:KICHNH CIIPABELTHBHI:
1)2°=1; 2)2°=2";3)2°=2"; 42" =1.

7. TTopsinok kiacca 2 1o Moayitio 17 pasen 8. TOT ke IOPSIIOK MO MOIYITIO 17 MMEIOT KIIacchl:
)2 22°; 32 4 2,

8. ITopsinok Kiacca 2 1o Moxyito 17 pasen 8. TTopsnok kiacca 2" o Moy 17 paBeH

1)4: 2)6; 3)8; 4)10.

9. TIepBOOGPA3HEIM KOPHEM IO MPOCTOMY MOJYIIO p HA3bIBAIOT KJIACC BHIYETOB ( IO 3TOMY
MOJTYJTIO, TOPSZIOK KOTOPOro paseH ... 1) p; 2) p-1; 3) 4(p-1); 4)q.

10. KonnuecTBo mepBooOpa3HbIX KOpHEH mo moaymto 19 pasuo ... 1) 18; 2)9; 3)6; 4) 2.
11. Ioka3zaTemnio 5 mo moayiro 11 mpunamiexar uncna ... 1) 3; 2)-8; 3) 125; 4) 15.

12. ITycTh p — mpocToe YnuCio U (| — MepBOOOPa3HBIA KOPEHBb IO MOAYIIO p. UKCIO Y HAa3bIBAETCS
...(BCTaBUTH CIIOBO) YKCJIa X IO MOJIYJIO p TIpU OcHOBaHuU (, ecau Y= X(mod p).
1) mokazarenem; 2) BbiaeToM; 3) MOpsaKkoM; 4) HHIEKCOM.

13. Unpaexkc gucaa 35 mo moayito 19 mpu ocHoBanuu 2 pase ... 1) 4; 2) 7; 3) 16; 4) 18.



14. ITokazaTens yncia 8 mo Moyt 23 sSBIsAeTCS ...
1) peenuem cpaBuenus 8" =1(mod 23); 2) permenueM cpaBHeHHs 8 =1(mod 22) ;

3) HaMMEHBIIIMM HATYPAIBHBIM PEIICHHUEM CpaBHeHUs 8 =1(mod 23);
4) HauMeHBIIMM HEOTPULATENIbHBIM pELIEHUEM cpaBHEHUs 8° =1(mod 22) .

15. Yuco y sBIsieTCS MHIEKCOM Yncia X 1o MoAyito 13 npu ocHoBaHuu 2
(ycTaHOBHTE COOTBETCTBHUE):

Y X
)|3]a) 1
2)[4]6) |2
3)[1|B)|3
Hlolns

16. Bmecte ¢ yucnom 11 nanekcamu yncna 7 no Moayito 13 npu OCHOBaHMM 2 SIBJISIOTCS YMCIIA
1) 23; 2)24; 3)37; 4)35.

17.. U3BecTHO, uTo indz 6=5(mMod13), ind27=11(mod13). Toraa ind2 42 MokeT ObITH paBeH:
1)3; 2)4; 3)16; 4)55.

6. ABYYJIEHHBIE CPABHEHUS 110 ITPOCTOMY MOAYJIIO.
KBAJIPATUYHBIE BBIYETHI U HEBBIYETDBI

1. HanMeHBIIUMH MHOH0KUTEIbHBIMHU KBaApaTUYHbBIMH BbIYCTAMU 110 MOAYJIIO 13 sBustroTcst
quciia.

1)2; 2)3; 3)4; 4)10; 5) 11.

2. HauMeHBIIMMH TTI0JIOKUTEIHLHBIMU KBaApaTUYHBIMHU HCBBIYCTAMH IO MOIAYIIIO 13 aBasgioTcs

yucna: 1) 2; 2)3; 3)5; 4)6; 5)8.
3. CKoJIbKO peltennii nmeet cpaHenne x*=9(mod13)? 1)0; 2)2; 3)o(13); 4)1.
4. CxoJbKO pelenuii umeeT cpaBHeHue x’=11(mod13)? 1)0; 2)1; 3) 2.
5. Paspemmmo i cpaBHenue x°=2(mod67)?
1) na; 2) Her.
6. CumBon Jlexxanapa (ij aBEH
’ P 1097 P

1)1; 2)-1.
7. CpaBrenne x*=63(mod131)
1) pazpemumo; 2) He pa3pemmmo.

8. yTBCp)K,Z[CHI/IC «a ABJACTCA KBAAPATHYHBIM BbIYCTOM 110 IMPOCTOMY MOAYJIIO p>» PABHOCHUIIEHO

YTBEPKIECHUIO
Pl P
1) a? =1(mod p); 2) a? =-1(mod p); 3) cumson Jlexanapa [%J =1;

4) cumBon Jlexxanapa (3] =—1; 5) cpaBHenue x’=a(Mod p) pa3pemmmo;
P



6) cpaBHeHnE x>=a(Mod p) He pa3pemmmo;

7. APUOMETHYECKHE NPUJIOKEHUA TEOPUU CPABHEHUI

11 12 7 73
1.B 66 00 D= 2)=; 3) —; 4) —.
KOHEYHYIO JICCSITHYHYIO Ipo0b oOpararTcs ) 3 ) 7 ) TG ) 200
13, y6 . 5 5. 16,
2. B 4HCTYIO0 MEPHOAMYECKYIO NCCATUYHYIO Apo0b oOpamarorcs 1)—; 2)—; 3)—; 4)=—; 5)
45 11 36 85
29
51
3. B cMemanHyo nepuoAnYecKylo AeCATHUHYIO IpoOb 00pamarTcs
NP S
45° 724" 733" /50" 51

4. JlnuHa miepruo/ia JeCATUYHON ApoOu, B KOTOPYIO oOpaliaercs OOBIKHOBEHHAs HECOKpaTUMast
npoOb co 3HameHareneMm 21, pasua 1) 4; 2) 3; 3)6; 4) 7.

5. Yucno uudp MeXIy 3amsaTod U MEepuoIoM [ECATUYHOM ApoOu, B KOTOPYIO obOpariaercs

0OBIKHOBEHHAsl HECOKpaTHMasi Ipo0Ob co 3HaMmeHarteneM 2°52.11.19 pasHa
1)2; 2)3;3)4,; 4)5.

6. CmemanHas mnepuoandeckas aecartuunas apoOs 0,35(62) 3anmceiBaeTcs OOBIKHOBEHHOM
HECOKPAaTUMOI1 IpOOKI0
1) 3527; 2) g; 3) 1781; 4) 1781.
9900 990 4950 5000
7. Yto06sl uncio 55%617 nenmuiock Ha 13, TpeThs cieBa nudpa J10DKHA ObITh paBHA

1)1; 2)2; 3)5; 4)7.

8. Uto0bI uncno 9*5784 nenunock Ha 33, BTopas ciieBa nudpa 10HKHA ObITh paBHA
1)1; 2)2; 3)3; 4)5; 5)0.

9. YtoOb1 uncno 11280* genunock Ha 77, ero nepsast cripaBa 1udpa J0kKHa ObITh paBHA
1)3; 2)4; 3)5; 4)6; 5) 7.

10. lenarcst Ha 7 uncina
1) 1184+218431844184518161811: 2) 454111; 3) 5%5+2; 4) 551-3; 5) 512141,

11. Ocrarok ot aenenus uncia 3% ua 13 pasen 1)1; 2)3; 3)5; 4)7.

12. Ocratok ot nenenus 3'2+5° wa 11 papen 1) 3; 2) 4; 3) 7; 4) 8.

13. Ocrarok otaenenus 46°* ua 21 pasen 1) 1; 2) 12; 3) 16; 4) 18.

14. Tlocnennss mudpa B necatnunoi 3amucy umcia 3% papra 1) 1; 2) 2; 3) 3; 4) 4.

15. Tlocnenuue nBe UGpPH B NECATUYHON 3aMUCH YUCIIA 17402 paBubl 1) 59; 2) 73; 3) 89; 4)
62.

16. IlycTth 4MCIIO @ TPEACTaBICHO B (-MYHOM CUCTEME CUMCIIEHUS CBOEH CHUCTEMATHYECKOU
3aI1ChI0 a=anq”+an-1q”‘1+... +ai1q+ao W MycTh CyMMa BceX ero uudp xenurcs Ha m:
(antan-1t...tai+ag)!m. Toraa M u  MOTYT OBITH TAKHMH:

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



17. Tlycte 4MCIO a TpeACTaBiICHO B (-MYHOW CHUCTEME CYHCIICHHS CBOCH CHCTEMAaTHYECKOU
3aIMChIO0 a:anq”+an.1q“‘1+...+a1q+ao U MYCTh Pa3HOCTb MEXIY CyMMaMu IU(p HA YETHBIX U
HEYETHBIX MecTax Aenutcss Ha M. Torma g u M MOryT OBITH TAKUMU:

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

8. MIPEJCTABJIEHUE JEHCTBUTEJIbHBIX YUCEJI HEITHBIMH JIPOBSIMU

1. OObIKHOBEHHAs IPOOD % MpeCTaBUMa KOHEYHOH LIETTHON APOOBIO
1[3;1,12]; 2)[3;1,2]; 3)[3;1,1,2,2].
2. Tlomxonsmme apodbu Oz, O3, 04, O5 KOHEUHOW WEMHOW ApOoOH, B KOTOPYIO pasjiaraetcs
panroHAIBLHOE YUCIIO % , YIIOBJIETBOPSIIOIIEE YCIOBUSIM:
1) 52<03<84<0d5 2)02<34<33<85 3)2<004<05<033; 4)2<05<04<03.
3. Ioaxopsiye apodu 1enHoi apodu [do; d1, ..., On]
1) cokpatumbl; 2) HECOKpATHMBEI.
4. MMonxoxsiue 1podu ¢ YETHBIME HOMEPAMH K0T NPUOIIMKEHUE IPOOH %

1) mo HeocTaTKy; 2) 1Mo U30BITKY.

. a
5. [logxonsmue Apodu ¢ HEYETHHIMU HOMEPAMH JIAI0T MPUOIMKEHHE TpoOr b
1) mo HeocTaTKy; 2) 1Mo U30BITKY.
6. Koneunas riennast qpo6s [2;1,1,3] npeacraBisieT HECOKpATUMYIO APOObH
18 5 11 11
1) —; 2) =; 3) =; 4) =.
) 7 ) 2 ) 7 ) 3
64
7. IpubnusxeHus Mo HeJOCTAaTKy YUCIIa > JAIOT MOIXOSIINE pooH

5 18 23
1)2; 2) =; 3) —; 4) —.
)212) 25 3) 2 4) 7

8. YCTaHOBUTE COOTBETCTBUE MEKIY YPABHEHHEM M €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 <> pelieHuii HET.

9. JleiicTBUTENBHOE YHCIIO, KOTOPOE oOparaeTcs B 1enHyro apoos [3;(3,6)], pasHo

1) V3; 2) ¥5; 3) V7; 4) VL.

10. [leiicTBUTEILHOE YHCIIO &, KOTOpOE obparaercs B nemnuyio apoobs [(1;3)], paBHo

0 3+421 . 2) 3-421. 3) 1-421 2 1+4/21
4 4 4 4

11. JleitcTBuTENBHOE YnCIO /5 MPECTaBUMO LIETHON IpOObIO
1) [2:4]; 2) [24.4]; 3) [(Z4)]; 4) [2:(4)].

Kpurepuy olieHKH TecTa:




Kaxnoe 3ananue Tecta orieHuBaercs B 1 6a.

UroroBast oneHka 3a BeChb TECT COOTBETCTBYET IPOLIEHTY IMPABUJIBHBIX OTBETOB 10
OTHOIIIEHHIO K O0IIIEeMy YHCITy BCEX BOIPOCOB B TECTE.

OHCHKa 3a TECT CUHUTACTCA HOHOX(HTCHBHOﬁ, €CJIM CTYACHT OTBCTHJI IIPAaBHUJIBHO HC MCHCC,
yeM Ha 60% BOIIPOCOB TecTA.

7. Tunogoe konmpoavHoe 3a0anue Ha smane opmuposanus [1K-1:

Bonpocs k 3auery (7 cemecTp)

IO TECOPUMN YUCET U YUCTOBBIM CUCTEMaAM JIA CTYACHTOB 4 Kypca (7 CeMeCTp)

o E

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

OTHOLIEHUE IETMMOCTH U €r0 IPOCTENUIINE CBOMCTBA.

Jenenue ¢ ocTaTKoM (J0Ka3aTh TEOPEMY).

HO/I u ero cBoiicTBa (10Ka3ath Jit0ObIe 2 CBOMCTBA).

Anroputm EBknuza (noka3aTh CBOWCTBA H.O. 1., JIEKAIIHE B OCHOBE aJrOpUTMa).
B3anMHO mpocThie yucna (Joka3arh HEOOXOAMMOE M JIOCTATOYHOE YCIOBHE B3aMMHOM
MPOCTOTHI JIBYX YHCEN U HEOOXOIMMOE M JOCTATOYHOE YCJIOBUE AEIMMOCTH IIEJIOTO
YKclla Ha POU3BEICHUE B3aUMHO ITPOCTHIX YHUCEN).

HOK u ero cBoiicTBa (10Ka3aTh TEOPEMY O B3aUMOCBSI3U H.0.JI. M H.0.K.).

[Ipocteie yncna. CBoWcTBa MPOCTHIX YKCEN (JO0Ka3aTh CBOMCTBO HAMMEHBIIIETO MPOCTOTO
JEJIUTENS YMCIIa U OCHOBHYIO TeOpeMy apu(pMeTUkK).

Pacripenenennie mpocThIX 4YHcenl B HAaTypajJbHOM psny (Zoka3aTb TEOpeMy O
CYIIECTBOBAaHUHM CKOJb YrOJHO OONBUIMX TPOMEKYTKOB, COCTOSIIMX TOJBKO U3
COCTaBHbIX 4YHCEl M O OECKOHEYHOCTH MHOXKECTBA IPOCTBIX  YHUCEI B
MOCJICIOBATEILHOCTH «4n + 1»).

Uucnossle GyHKIUU (YUCIO U CyMMa HATYpaJbHBIX JAETUTENEN).

Koneunsle nemnHele ApoOHM (J0Ka3aTh TEOpEeMY O €IWHCTBEHHOCTH NPEACTaBICHUS
PaALMOHATILHOTO YKUCJIa B BUJIE KOHEUHOU LIETHOW Jpoon).

[Tonxonsmme fapoOu Ans JAaHHOM KOHEYHOM IlemHOM JApoOM M UX  CBOMCTBa
(1oxazareabCTBO TEOPEMBI O B3aUMOCBSI3U COCETHUX MOAXOIALINX APOOeii).
CucremMaTHueckre 4YHCIa; NEPEXOJ U3 OJHOM CHUCTEMBI CUHCIEHHS B JPYIylo;
apu@MeTHyecKue Omepalry HaJ CUCTEMATHUYECKHMHU YHUCIaMU (J0Ka3aThb TEOpEMY O
€/IMHCTBEHHOCTH MPEJCTABJICHUS YMCIAa B BUJAE CUCTEMATHUECKOW 3allUCH IO JHO0MY
OCHOBAHHUIO).

OTHOIIEHHE CPaBHEHUS B KOJIbIIE LIEJIbIX YHCEN U €0 CBOMCTBA (J10Ka3aTh Jr00bIe JBa).
Knaccsl BeI4eTOB M0 JaHHOMY MOAY:0. Kosblio KJ1acCOB BBIUETOB IO JAaHHOMY MOJYJIIO
(Toka3aTh TEOPEMY O TOM, YTO MHOXECTBO BCEX KJIACCOB BBIYETOB IO JAHHOMY MOJYJIIO
00pasyer KOJbII0).

[TonHass W mnpuBeAeHHAas CUCTEMbl BBHIYETOB W HMX CBOWCTBA (JOKa3aTh J00ble 2
CBOWCTBA).

MynpTUIUIMKAaTUBHAS TPyYIIa KJIACCOB BBIUETOB, B3aUMHO INPOCTHIX ¢ MoxyieMm. [lone
KJIACCOB BBIYETOB MO MpocToMy Moayniwo. ([lokazaTe Teopemy O TOM, YTO MHOXECTBO
KJIACCOB BBIUETOB B3aUMHO MPOCTBIX € MOAyJieM oOpa3yeT MyJIbTHILNTUKATHBHYIO
TpymiLy).

Oyukius Jitiepa u ee cBoicTBa. (JlokazaTh MyJIbTUIUIMKATUBHOCT (PYHKIIMH Diiepa).
Teopems! Diinepa u Gepma (¢ 10Ka3aTEITHCTBOM).

CpaBHEHUSI C HEM3BECTHOW BEIMUYMHOW: CTENEHb CPABHEHUS, PELIEHUE CPaBHEHMS,
paBHOCUJIbHBIE cpaBHEeHHUSI. ([loka3aTh TeOpeMy O PaBHOCHIIbHBIX CPAaBHEHUSX ).



=

20. CpaBHEHHS TIEPBOM CTENICHU U UX pemieHue (000CHOBATH CIIOCO0 PEMICHUS! C TTOMOIIBIO
TeopeMbl Diffiepa ¥ ¢ TOMOIIBIO MOIXOAALINX APOOeii).

21. Cucremsl cpaBHeHuid. CucTteMbl CpaBHEHUH mepBoi cremeHu. (Jloka3zaTh mocTaTouyHOE
YCIJIOBHE Pa3peUIMMOCTH CUCTEMBI IBYX CPaBHEHHUI NIEPBOM CTETICHM).

22. CpaBHEHHs 110 ITpocTOMy Moayiio. ([{okazaTs 1ir060€ CBOHCTBO).

23. CpaBHeHHUs 10 cocTaBHOMY Moayinto (/loka3are TeopemMy O NPUBEACHUU CPAaBHEHUS IO
COCTaBHOMY MOJIYJIIO K CHCTEME CPAaBHEHUH MO CTENEHSM MPOCTHIX YKCEN, BXOJSAIINM B
KaHOHMYECKOE Pa3I0KEHUE MOIYJIs).

24. Tlokaszarenb (MOPSAOK) YKClIAa W Kiacca BBIUETOB, B3aMMHO HPOCTBIX C MOJYJEM.
(JloxazaTp J1F000€ CBOMCTBO ITOKA3aTEIIs ).

25. IlepBooOpa3Hbie KOPHHU IO MPOCTOMY MOJYIIIO, UX CBOWCTBA U KOJIUYECTBO.

26. IHmekchl 4mMcen W KIAcCOB MO MpocToMy Monayito. OCHOBHBIE CBOMCTBA WHIEKCOB
(mokazats 1r000€).

27. JIBydneHHBIC CpaBHEHHUS IO TPOCTOMY MoOaynt0. IloHSTHE O CTEeNneHHBIX BBIYETAX.
KBanpaTtuuHblie BHIYETHI U HEBBIYETHI.

13. CumBon Jlexxanapa u ero cBoicTBa.

28. ApudmMerndeckue TPUIOKEHUS TeOpUuu cpaBHeHUi. OmpeneneHue AJIUHBI MEPUOIA
CHUCTEMAaTHUYECKOU JpooHu.

29. Ilpuznaku nenumoct. O0mumii npusHak genumoctu [lackans.

30. PerieHre HEOMpEACACHHBIX YpPaBHEHUH IMEpPBOM creneHu ax + Dy = ¢ (¢ momorisio
anroputMa EBKiIHIA, C TOMOIIBIO MOAXOAAIIUX JPOOEii, C TOMOIIBIO CPAaBHEHUIN).

31. . [IpencraBneHue qeHCTBUTEIBHBIX YHCEI IICTTHBIMH JIPOOSMHU.

32. AnreOpandeckre U TPaHCIICHACHTHBIC YUCIIA.

KpuTepun olileHKH O0TBETA HA 3aUeTe:;

33,‘~ICT IIPOBOAMUTCA 110 6I/IJIeTaM, B KOTOPBIC BKJIFOYECHBI I10 /IBa BOIIPOCA U3 IPOTPpaMMEIL.

[Ipy olLleHMBaHWU OTBETa YYHTHIBACTCS: MPABUIBHOCTH (HOPMYIHUPOBOK; YCTAHOBIICHUE
B3aUMOCBSI3M TEOPUHU U MPAKTHKHU; COJAEPKATETLHOCTh U apTyMEHTHUPOBAHHOCTh, MOJTHOTA U
CTPYKTYypHasi JIOTHYHOCTh OTBETA; TTyOMHA 3HAHUI BoIpoca.

[Ipu nomymieHHBIX OIIMOKAX W HETOYHOCTAX B (OPMYIHPOBKAX OINPEASTICHUN |
JI0OKa3aTelIbCTBaX TEOPEM OLIEHKA 32 OTBET CHUKAETCHI.

Jomyck K 3a4eTy OCYIIECTBISIETCS TOJBKO MPHU BBHIMOTHEHUU BCEX BUIOB MPAKTUUYECKHUX
pabot. CtyneHT, ycrnemHo otuuTaBimiics (He meHee 60 %) mo BceM (opmam KOHTpPOJS
(KOIJIOKBHYM IO TEPBOMY pasfeny, TEOPETHUECKHH ompoc mo 2-my pasgeny, W13,
KOHTpOJIbHAS paboTa Mo TEOPUH ACTUMOCTH, IPOBEPOUHBIE pa0OTHI IO TEOPUU CPABHEHUU U
IEITHBIM JIPOOSIM, HTOTOBBIN TECT), IO €ro KEJaHHI0 MOXET OBITh OCBOOOXK/IEH OT SK3aMeHa
C BBICTaBJICHUEM OIIEHKHU 10 PEUTHHTY.

PeitTuHroBas oreHka Ha 3a4eTe MOXKET OBITh yiydiieHa He oosee, yem Ha 30%.




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

(8 cemecTp)

Oo0pasen BapuaHTa KOHTPOJIBLHOIO OIIPOCa

10 TEOPEeTUYECKNM OCHOBAM YHCJIOBBIX CUCTEM JIJIsl CTY/IEHTOB 4 Kypca
(BXOXTHOM MOYJIb)

Bapmuanur 1:

1. Cdopmynupyiite onpenenenre 6uHapHOro otHoueHus. [IpuBeauTe npumepsl.

2. Kak ompegernsiercss MEOxkectBo DOMO ? Tlpuseaure mpuMepsl GUHAPHBIX OTHOLICHHUH, Y
KOTOPBIX

a) DOMp cosnanaer ¢ o6nacteio ornpapnenus otHomenns O |

6) DOMp ne coBnanaer ¢ 061aCTHIO OTIIPABIEHHS OTHOIIEHUS L .

3. Cdopmynupyiite onpezeneHus u MIpUBEINUTE PUMEPHI pediekcuBHOTO,
AHTUCUMMECTPUYIHOTI'O U TPAH3UTHBHOI'O HA MHOKCCTBC OTHOIIIEHHUH.

4. Kakumu cBOMCTBaMH 00J1a/1al0T OMHAPHBIC OTHOIICHHMS, 3aJ]aHHbIC TpadamMu:

2)

1) . @
\C\/b‘ o

5. Kakmmu  cBoiicTBamMu  o0jlajlacT  OTHOIIEHWE, 3aJaHHOe Ha  MHOXecTBe  R:
Xpy<>x>y+2

6. CdopMmynupyiiTe onpeneicHuss U MPUBEIUTE MPUMEPHI OTHOIICHHH YaCTUYHOTO, CTPOTOTO
MOPSIIKOB.

7. CdopMmynupyiiTe onpeesieHle 1 MPUBEIUTE MPUMEPHI OTHOIIIEHUS YKBUBAJIEHTHOCTH.

8. CdopmynupyiiTe omnpeeneHre U MpUBEAUTe NMPUMEPhI (aKTOP-MHOKECTBA MHOXKECTBA A 10
OTHOUIIEHUIO YKBUBAJICHTHOCTH L .

9. Kak cBsi3aHO OTHOIIIEHUE YKBUBAJICHTHOCTH, 33JJaHHOE HA MHOXKECTBE 4 ¢ pa30MCHUEM 3TOTO
MHO>KeCTBa?

10. Chopmynupyiite onpeaeieHne 4acTHYHOro oToopakeHust (pyHKIIMOHATBHOTO OTHOIICHHUS)
MHOXKeCTBAa 4 B MHOXECTBO B U TMpHUBEAUTE MPUMEP YACTUYHOTO OTOOpaKEHUs, He
SIBIISIOIIETOCS. OTOOPAKEHHEM.

11. Copmynupyiite onpeenenne HHbeKTHBHOT0 oToOpaxernus 1 A—> B .

12. TlpuBeauTe IPUMEPHI: a) CEOPBEKTUBHOTO OTOOPAKEHHUSI, HE SIBJISIOIIETOCS HHBEKTUBHBIM; 0)
0TO6pa)KeHI/I$I, HC ABIAIOMICTOCA HW HWHBEKTHUBHBIM, HH CHOPBCKTHBHBIM, B) OHEKTHBHOIO
OTOOpaKEeHHSI.

13. ITycts mano otoOpaxenme Buma | :R—>R. Kax onpemenuts mo rpaduky, uro omo
SIBIISIETCS CIOPBEKTUBHBIM ?

14. Kakoe oToOpaxeHue BUIa f : A— B ue umeer obparnoro? [IpuBenuTe TaKoM MpuMep.
15.ycts f:A—>B, f:B—>C. Haimm Qgof, Dom(gof), Sm(gof).

Onpenenuts, sBisroTes i f, g, g o f WHBEKTUBHBIMU, CIOPbEKTUBHBIMHU, €CIIH



A=B=C=R, f(x):2X, g(x):x2+1

16. Chopmynupyiite ompenencHue OuHapHOW anreOpamyeckod omepanuu. [IpuBenute
MPUMEPBHL.

17. Kakas OunapHas anreOpaudeckas omnepanus Ha3biBaeTcs KommyTatuBHOW? IlpuBemute
pUMEpPbl KOMMYTaTUBHBIX OMHAPHBIX alreOpandeckux ornepaunuii i1 OMHApHBIX anre0pandecKux
orepanuii, He SBISIOLUUXCA TAKOBBIMH.

18. B xakoMm ciydae ToBOpAT, YTO OWMHApHas ajreOpanyeckas orepanus & JucTpuOyTHBHA
OTHOCHUTEIIbHO OMHApHOU anreOpanydeckoit onepanuu * ? [IpuBenurte npumepsl.

19. Kak ompenensercs HEUTpPaIbHBIA OTHOCHTEILHO OMHApHON alreOpanyecKon OmepaiuH *
snemeHT? Kak Has3pIBaeTcsi M 4YeMy pPaBE€H HEUTPAJIbHBIA 3JIEMEHT IO CJIOXKEHHUI0? — IO
YMHOKEHHIO?

20. ChopmynupyiiTe ompeaeneHuss MOHOMAa W Tpynnbl. IlpuBenuTe mnpuMepsl TPYMIBI U
MOHOU/IA, HE SBJISIOUIETOCs TPYIIION.

21. TlepeuncauTe OCHOBHBIE CBOMCTBA IPYIIIHL.

22. ChopmynupyiiTe ompenenenue koibla. IlpuBenure mnpumep Koibla, HE SBISIOLIETOCS
MOJIEM U KOJIbIIA, SIBJISIOIIETOCS MOJIEM.

23. Chopmynupyiite onpenenenue romomMopdusma rpynmn. IlpuBenure nmpumep romoMopdHBIX
rpynn. ChopMmynupyiTe yTBep:KaeHuE 0 ToMOMOPGHOM 00pase IPyIIIbI.

Kputepyuy olileHKH KOHTPO.JILHOI'0 0IIPOCA 10 0CTATOYHbLIM 3HAHUSIIM

=

Kaxnprit Bonpoc oneHnBaetcst B 1 6as.

2. HWroromas oOlleHKa 3a BECh ONPOC COOTBETCTBYET IIPOICHTY IPABWIBHBIX OTBETOB TIO
OTHOIIICHHUIO K 00IIEMY YHCITy BCEX BOIIPOCOB.

3. Orenka 3a ompoc CUUTACTCS MOJOKUTENBHOM, €CJIM CTYIEHT OTBETHII MPABUIHLHO HE MEHEE,

yeMm Ha 75% Bcex BOIIPOCOB.

9. Tunosoe konmpoavHoe 3a0anue Ha smane popmuposanus [1K-1:

O0pa3sen MHANBUIYAJILHOI0 JoMalIHero 3aaanus (8 cemectp)

Bapuanr 1

1. Onmnpenenute cBoiicTBa OWHApHOTO OTHOLIEHHMS O, 33AaHHOTO HAa  MHOXXECTBE
A={a, b, c, d, e}
p:{<a; a>, <b; b>, <a, b>, <b, a), <C, d>, <d, C>, <e, e>}.OTBeTHO}ICHI/ITe.
2. Omnpenenute, KakKUMH W3 CBOWCTB: 1) pedieKCHBHOCTH; 2) aHTHPE(IIEKCUBHOCTH; 3)

CUMMETPUYHOCTh; 4) aHTHUCHUMMETPHYHOCTH, 5) TPAaH3UTHUBHOCTH; 6) CBA3AHHOCTH —
o0jasaeT OTHOLIEHWE P, 3aJaHHOE HAa MHOMKECTBE JIEHCTBUTENIbHBIX uucen R,ecnu

p= {<X; y)/x, yeR, x< y—l}. OTBET MOSICHUTE.

3. Ormpenenure, sBIsgeTcs U OWHapHOe OTHOmIeHWe f |, 3agaHHOE HA MHOXECTBE
JNEHUCTBUTENBHBIX 4Yhcel R , YacTUYHBIM OTOOpakeHHEeM, OTOOpakeHueM (eciu aa, TO

onpenenute TN oTobpaxenus): f (X)=x> —2x+2.
4. Ilycte R ectb MHOXeCTBO JeHCTBUTENbHbIX uucend. [lokazaTe, yTO <R', *> ABIISIETCS

rpynmoi, ecmu: R’ =R\ {~1}, a*b =2ab+2b+2a+1.



5. Tloka3zatp, uro otoOpaxenue f sBisercs romomMophu3MOM aireOps <R*, > B anredpy

(A, °) n obocroBarb, uto (A, °) ectb kommyraruHas rpymma, ecin A= (0;1) u
f ZXHi,aObza—b.
X+1 1-a-b+2ab

6. IlokasaTth, yro ortoOpaxenue f sBiseTcs romomopduzmMoM anreGpbl <R,+,-> B anredpy

<R, *,0 > 1 000CHOBATb, YTO <R, *,0 > €CTb MOJIC, ECIIH.

fix— 2x+1,aob:a+b—1,a*b=%(ab—a—b+3).

Kputepumn ouenku 3aganuii UJ13:

1. 3amanug Ne 1-3 onenuBarorcs B 1 0amn kaxmoe, 3aganus Ne 4-6 no 2 0ajia; MaKCHUMaIbLHO
BO3MOKHOE 4ucIio 0amtoB 3a ganHoe MJI3 — 9 6amios.

2. llpu oncHWBaHWM 3aJaHUS YYHUTHIBACTCS aKKypaTHOCTh OQOPMIICHHS M TOJIPOOHOE
OTKCAaHUE X0/1a PELICHHS CO CChUTKAMU Ha COOTBETCTBYIOIINI TEOPETUUECKUI MaTepua,
IPH JOMYIIEHHBIX OIMHOKaX OIECHKA 3a 3a/JaHUE CHIDKACTCSI.

3. HroroBas omeHKa 3a BCIO padOTy COOTBETCTBYET MPOICHTY IMOJIYYCHHOTO CYMMAapHOTO
6ajula 10 OTHOUICHUIO K o01ieMy yuciy 6amioB 3a Bce M/13.

4. Ouenka 3a /I3 ne menee 60% cuntaercst nosoxxutesnbHou. [Ipu oTpuniarensHoO# OlleHKe
CTYJCHT BBHINOJHSAET paboTy HaJ omMOKaMH; PEHTHHIOBBINM OalT 32 MOBTOPHYIO paboTy
HE MOXeT ObITh Ooutbie 75 %.

5. Omenka annynupyercs, ecnu Ha 3ammre W13 (mpu cobecenoBaHuu ¢ MpernoaaBaTesiem)
CTYJICHT HE MOJTBEPAUII CAMOCTOSTEIBLHOCT €r0 BHIMIOTHCHHSI.

6. Ouenka 3a WUJI3 cHmxkaeTcss mpu HeCOOTIOJEHHHM CPOKOB €ro caadu: MuHyc 1% 3a
KaQKJIbII IIPOCPOUYCHHBIN JICHb.

10. Tunosoe konmponvroe 3adanue na smane gopmuposarus [1K-1:
O0Opa3sen BApuaHTa KOHTPOJIbHOI pa6oTsI (8 cemecTp)
Bapmuanr 1

1. Ilycts <A, +, > — KOMMYTaTHUBHOE KoJIbLO ¢ 1 u 6e3 nenureneit Hys ,

P= {(a,b)/a,b e A b= O}. JlokaszaTh, 4TO OTHOIICHHE ~, OMpEICIIEHHOE B P, sBIIsIeTCS
OTHOIIIEHHEM DKBHBAJIEHTHOCTH, €CITH <a, b> ~ <C, d> < ad =bc

2. Tlocrpouth rpad, oTBewaromuii TOPSAKY P, OINPENSIEHHOMY BO MHOXecTBe A, M B
YIOPSJOYEHHOM MHOYKECTBE <A, p> HaWTH MUHHMAaJbHBIC, MaKCUMaJIbHbIC, HANOOIBIINUN

Y HAaUMEHBIIIUN JIEMEHTHI, €CITH OHH CYIIECTBYIOT:

A=1a, b, ¢, d, e f}

p={ac, @d) (@l {af) bd), (be b1 (@ (1)



3.

o a k~ w

~

10.

11.

1
Jaubr otobpakenust: f X —=; g:x+— 0 mHOoxkecTBa Q, Bo MHOXKecTBOQ . Kakue n3
X

HUX COXPAHAKT OII€palMi0 CJIOXKCHMU, YMHO)KCHI/Iﬂ? Kakpe w3 HHUX SBISIOTCS

roMoMop(hu3Mom (13oMopu3zMOM) YKa3aHHBIX anre0p:
(Qu+) m(Q ) (Quuu(Qu (Qu)m(Q+) (Qu+)u(Q)?

JHoka3zate, uro amrebpa, (P,®, ®) - komMMmyratuBHOE NOIyKOIbIo, ect P =NxN,
(a,b) D {c,d) =(a+c,b+d), (a,b)®{c,d)=(ac+bd,ad +bc).

ITpumeuanue.
1. Kaxxnoe 3aganue nanHoi paboThl orieHnBaercs B 1 6ami. MakcuMaibHO BO3MOXKHOE

qucyo 0auioB 3a paboty — 4 Gana.
2. PeifTuHTOBasi OIIEHKA 3a BCIO Pa0OTy COOTBETCTBYET IMPOICHTY MOTYYCHHOTO
CyMMapHOro 0ajja 1o OTHOIICHHUIO K 001IeMy Yucity 0ajuioB 3a BCIO paboTy.

11. Tunosoe konmponvroe 3adanue na smane gopmuposarnus [1K-1:
HporpaMMa KOJNIOKBHYMaA
JJIs1 cTyAeHTOB 4 Kypca (8 ceMecTp, TeOpHUsl YHCE] H YHCIOBBIE CHCTEMBI)

DopMyJIMPOBKAa AKCUOMATUYECKON TEOPUM HATYpaJIbHBIX YKcell. [10ayKonbIo HATypaJbHBIX
YHUCEIL.

[lopsimok Ha MHOKECTBE HATYPAJIbHBIX 4YMCENl. APXHMEIOBO M JIMHEMHO YIOPSAOYEHHOE
ITOJIYKOJIBIIO HATYPAJIbHBIX YHCEIL.

OrnpezeneHne OCHOBHBIX MOHSATUN CUCTEMbl HATypaIbHbIX YUCEN B KOJIMUECTBEHHOW TEOPHH.
DopMyTHpPOBKA aKCHOMATUYECKON TEOPUH LeNbIX yuces. CBONCTBA IEIbIX YHCElL.
HenpotruBopeunBOCTh aKCHOMATUYECKOW TEOPUU LEIBIX YHCEIL.

DopMyIHpPOBKa AKCUOMATUYECKON TEOPUH pallMOHAIbHBIX uncesn. CBOMCTBA pallMOHATbHBIX
YuCel.

HenpoTtnBopeunBOCT aKCHOMATUYECKON TEOPUU PALMOHATIBHBIX YHCEIL.

dopMyTHpOBKa  aKCMOMATHYECKOW  TeopuM  JCUCTBUTENBHBIX  uuced.  CBoiicTBa
JIEWCTBUTEIbHBIX YUCEN.

HenpotruBopeunBOCTh aKCHOMATHYECKON TEOPUHU AECHCTBUTEIBHBIX YUCEN.

DopMyJIHPOBKA AKCHOMATHYECKOW TEOPHH KOMIUIEKCHBIX uncesl. CBOMCTBA KOMILJIEKCHBIX
yuCell.

HCHpOTI/IBOpqu/IBOCTB aKCMOMAaTHYECKOM TCOPHUU KOMIIJICKCHBIX YUCCII.



How

Kputepuu olleHKH 0TBETA HA BONPOCHI KOJJIOKBHYMA:

KomnokBuym mnpoBoauTcs B MUCBMEHHOW ¢opMe MO BOMpocaM U3 MPOrpaMMbI
KOJUTOKBUYMa

[Ipu olleHMBaHUU OTBETAa YYUTHIBACTCS: MPAaBUIBLHOCTH (POPMYIHPOBOK; YCTAHOBJICHHE
B3aMIMOCBSI3M TCOPHUH U TPAKTHKH; COACPKATEIBHOCTh M apTyMEHTUPOBAHHOCTD.
MOJIHOTA U CTPYKTypHasl JIOTMYHOCTh JIOKA3aTelbCTBA; IIyOMHA 3HaHMN Bompoca. [Ipu
JIOTTYIIIEHHBIX OIMMUOKaX U HETOYHOCTSX OLIEHKA 32 OTBET CHIIKACTCS.

OrtBert onienuBaercs 1o 100-0ayuipHOM IKaJIeE.

[TonoxurenpHoil cuutaercs oreHka He MeHee 60%. [lpu oTpunarenbHON OlLEHKE
CTYJICHT NepecAacT KOJUTIOKBUYM 3aHOBO (Apyroi OuieT, u He Ooiiee 2-X pas).
PeliTuHroBEII 6asUT 32 MOBTOPHYIO Mepeciady He MOXKET ObITh Oobiie 75 %.

12. Tunosoe konmponvroe 3adanue na smane gopmuposarnus [1K-1:
HUTOoroBpliii TECT

10 TEOPHHU YK CeJI M YUCIOBBIM cucTteMaM (8 cemecTp)

JIngakTHuYecKue eTMHUIbI

DJeMEeHTBl TEOPUU MHOXKECTB

bunapHbIe OTHOILIEHUS

OTtoOpakeHus

Anrebpanyeckue ornepanuu

Akcrnomarudeckas TeOpUs HaTypalbHbBIX YHCEI
AKCcHOMAaTHYeCKast TEOPHS IENbIX YHCEIT
Akcuomaruyeckasi TeOpusl palliOHAIbHBIX YHCEl
AKcrnoMaTudeckasi TeOpus AeHCTBUTEIBHBIX YHCENT
Akcrnomarudeckas TeOpHs KOMIUIEKCHBIX YUCET

O Anredpsl KOHEYHOTO paHTa

1. 2JIEMEHTBI TEOPUN MHOKECTB

1. ns maoxectB A=(1;3)u(5;7] u B=[2;8] muO)ecTBO AUB paBHo:

1) [2;8]; 2) (1,8]; 3) [2;3)u(5:8]; 4) (1;2] L[5;8].

2. T muoxkectB A=(1;3) U(5;7] u B=[2;8] mHO)ecTBO ANB paBHO:

1) [23)(5;71; 2) (23]VI5:7]; 3) [2:3](5:8]; 4) (L:8]-

3. s muokectB A=(1;3)U(5;7] u B=[2;8] MmuoxecTBO A\B paBHO:

1) (1;2); 2) (1;2]; 3) (7:8]; 4) [7;].

4. A={1,2,3}, B={4.5.6}. MuoxxecTBy AxB mpuHajiexKar 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}. Dnementamu MHO}ecTBa AxBxC SBISIOTCS KOPTEKH ...

1)<1,2,3,4>; 2)<2,4,6,8>; 3)<1,4,4>; 4)<354>.



6. YCTaHOBUTE COOTBETCTBHE MEXIY MHOKECTBAMHU M CHMBOJIAMHM ISl HX 0003HAYCHUS:

1) MHOXeCTBO TOUEK KOOPAMHATHOM IJIOCKOCTH,

2) MHOKeCTBO KOMILICKCHBIX urcen 6e3 Hynsd

3) MHOXeCTBO TOYEK YMCIIOBOH MPSIMOI;

4) MHOXECTBO BCEX IMap, MEPBBIA AJIEMEHT KOTOPBIX €CTh YHCIIO IEJI0E€, a BTOPOH —
HATypaJIbHOE.
a) R;6) ZxN;B) C\{0};r) R? .
7. Kakue u3 crieayronux HaOOpoB moaMHOxecTB MHOxectBa A={1,2,3,4,5,6} cocraBistoT
pazouenue A?

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

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

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

4) A1=0, A,={1,3,4}, Az={2,5}, A1={6}.

8. Kakoe u3 cienyromux yTBepxKAeHUN BEpHO?

1) {1re{{134{2.3}}; 2){2}{1.2.3}; 3){1,2}e{1,23}; 4) 1e{{1}{2.3}}.
2. BUHAPHBIE OTHOLLEHUSA

1. BI/IHapHOC OTHOIICHUC /0 3aaHO Ha MHOXXCCTBC HeﬁCTBHTCHbHBIX YHUCCII.

(xyeR)x py < | X -3 =]ly[-3|.
Kaknmu cBoiictBamu oHO 00s1azaet?

1) PediexcuBHOCTD; 2) AHTHPE()ICKCUBHOCTD; 3) CHMMETPUYHOCTH;
4) AHTHCUMMETPUYHOCTB; 5) TpaH3UTHBHOCTH; 6) CBSI3HOCTS.

2. YcraHoBHTE COOTBETCTBUE MEKIY CBOWCTBOM OMHAPHOTO OTHOMICHHMA [, 33/l@HHOIO Ha
MHOECTBE A, U €r0 POPMYITHPOBKOM:

1) (VaeA) apa -
2) (VaeA) —(apa) -

3) (Va,beA) apb=bpa -

4) (VabeA) ash=apbvbpa —

3. bunapHoe oTHolIeHHE 0, 33]]aHHOE HAa MHOKECTBE A, SIBIIAETCS SKBUBATIEHTHOCTBIO, €CITA OHO
YIIOBJIETBOPSICT YCIIOBHSIM:
1) (VaeA) —(apa); 2) (VabeA) apb=bpa; 3)(VabceA) apbabpc= apc;
4) (VaeA) apa; 5)(VabeA) apbrbpa= a=b; 6)(VabeA) azb=apbvbpa.

4. BI/IHapHOC OTHOIICHHUEC IO’ 3aJaHHOC Ha MHOXCCTBC A, HAa3bIBACTCSA CTPOTrUM JIMHENHBIM
MOPSAAKOM, €CJIN BBIITOJHAKOTCA YCIOBUA:

1) (VaeA) —(apa); 2) (VabeA) apb=bpa; 3)(VabceA) apbabpc= apc;
4) (VaeA) apa; 5) (Va,beA) a=h= apbvbpa.

5. BI/IHapHOC OTHOIICHUEC IO’ 3aJaHHOC Ha MHOXKCCTBC A, HAa3bIBACTCA HECTPOTrUM JINHENHBIM
MOPAAKOM, €CJIM OHO YAOBJICTBOPACT YCIIOBUSAM!

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



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

6. bunaproe oTHoueHHE [0, SBJSIOUIEECS CTPOTMM YACTUYHBIM TIOPSIIKOM Ha MHOXeCTBE A, He
YIOBJIETBOPSIET YCIOBHUSIM:
1) (VaeA) —(apa); 2) (VabeA) apb=bpa; 3)(Vab,ceA) apbAbpc= apc;
4) (VaeA) apa; 5)(VabeA) apb Abpa=a=b; 6)(VabeA) azb=apb v bpa.

7. bunaprHoe oTHOLIeHHE O, ABJSFOLIECCS HECTPOTHM YaCTHYHBIM MOPSIAKOM Ha MHOXECTBE A,
YJIOBJIETBOPSIET YCIOBUSAM:

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

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

8. Ha MHOKECTBE JEUCTBUTEIBHBIX YMCEI 3aJIJaHO OTHOIIECHUE YKBUBAJICHTHOCTH p

7X ny
Vx,yeR & C0S— =C0S—=
(Vx,yeR) x 0y 5 5

Kakoe U3 CJIeIyIoNMX MHOKECTB COBIAAET C KiaccoM [1] ,?
1) {1+2njnez}; 2) {1+nneZ}; 3) {2+4nineZ}; 4) {-2+2n|ne’Z}.

9. bunapnoe otHomenue Pp— RXR :1xpy < IX?—2|=|y?>~2| siBIsIeTCS SKBUBAICHTHOCTHIO.
Kuaccy [1] , IPUHAUIEKAT YUCTIA:

1)1; 2)2; 3)3; 4)4/3.
10. Ha muoxectBe N? GHHApHOE OTHOLIEHHE “~”, 3aJaHHOE YCIOBHEM <a,b>~<C,d> <> a-d=b-c,
SIBIISICTCSL: 1) cTpOruM JTHMHEHHBIM TOPSIIKOM; 2) HECTPOTMM JTMHEHHBIM TOPSIIKOM;
3) SKBHUBaJICHTHOCTHIO; 4) HECTPOTUM YACTUYHBIM MOPSIKOM.

11. Ha muoxecte N? oTHOmIeHHe ~", 3ananHOe ycrnosueM (a,b)~(c,d) < a+d=b+c, asnsercs
SKBHBaTeHTHOCTHIO0. Kitace skBuBaneHTHOCTH (1,4) COBMAmaeT ¢ KIaccamu

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

3. OTOBPA’KEHUA

1. Kakue w3 crnemyronux OWHApPHBIX OTHOIIEHWNA Ha MHOXECTBE JCHCTBUTEIBHBIX yucen R
ABJISIIOTCS 0TOOpakeHusimu 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. Kakue u3 YKa3aHHBIX HUKC OT06pa)KCHI/II71 CIOp’BCKTI/IBHBI?
1) 2) 3) 4)
fR>R ffR->Ros fR->R fR:—>R
f(x)=2% f(x)=x*  f(x)=sinx f(x)=lg(x)

3. Kakue u3 YKa3aHHBbIX HUKC OT06pa)KCHI/II71 HHBEKTUBHEI?
1) 2) 3) 4)
ffR>R ffR->Ros fR->R fR:—>R
f(x)=2* f(x)=x*  f(x)=sinx f(x)=lg(x)

4. Kakoe 13 yKka3aHHBIX HIDKE OTOOpakeHui oOpaTumo?



1) 2) 3) 4)
FR>R ffR>Ry FR>R fR+—R
f(x)=2% f(x)=x*>  f(x)=sinx f(x)=Ig(x)

5. Tomomopdroe oroOpaxkenue f anredpnr (4;*) B anredpy (B; o) HOIDKHO YIAOBICTBOPATH
YCJIOBHIO:
1) f cropwexTuBHo; 2) f unbexkrusno; 3) (Va,beA) f(axb)=f(a) - f(b); 4) f — Ouexius.

6. Hzomopduoe orobpaxenne f amredpsr (A4;*) B amrebpy (B; o) MOKHO YIOBJIETBOPATH
YCIIOBHIO:

1) f unbextusnHo; 2) f cropsextusno; 3) (Va,beA) f(axb)=f(a) - f(b);

4) (Va,beA) f(a)*f(b)=f(b) of(a); 5) (va,beA) f(axb)=f(b*a).

7. Tomomopduoe otobpakenue f anredpsr (4, +, ) B aredpy (B,*, o) JTOJKHO YIOBICTBOPATH
YCIIOBHUSIM:
1) f cropbekTuBHO; 2) f UHBEKTHUBHO;

3) (Va,beA) f(a+b)=f(a) *f(b); 4) (Va,beA) f(a-b)=f(a) of(b).

8. Oro6paxenue f: R"™—>R*, Takoe, uro f: x —

x+1’
1) UHBEKTUBHO; 2) CIOPBEKTUBHO; 3) OMeKuus.

9. Orobpaxenue f anredpsr <Z;+> B anredpy <Z;*>, rae f(X)=x+2, axb=a+b-2 spnsercs
1) TostbKO roMmoMopdu3MoM; 2) U30MOPHHU3MOM.

10. Kakoe 13 yTBep>KIeHUN SBIISIETCS HEBEPHBIM?
1) F'omomopdHBIi 00pa3 TPYIIIBI ABISETCS TPYIIION.
2) 'omomopdHBIi 00pa3 KoJIbla SIBIISIETCS KOJIBIIOM.
3) F'omomopdHBIH 00pa3 MO ABISSTCS ITOJICM.

11. Kakue u3 cienyromux orodpaxenuii R B R sBisirotcst romomopduzmamu (R; —) B (R; —)?
1) f: x>2x; 2) f:x—>x% 3)f:x—>0; 4)f: x>[X|.

4. AMITEBPANYECKHUE OINEPALIUN

1. Kakue u3 cnemyronux oneparuii Ha R sBJISIOTCS KOMMYTaTUBHBIMU?
1) axb=(a+h)% 2) ach=a+3b; 3) ab =%b . 4) ach= %(a—b).
2. Kakas u3 cnegyronux onepanuii Ha R siBisieTcst acconmatuBHON?
1) a*b=(a+h)%; 2) aBb=a+3b; 3) a*b= %b . 4) ash= %(a— b).

3. Vkaxute mnapbl OWHapHBIX anreOpanyecKux OmNepaluid, B KOTOPHIX IepBas ONepalus
JUCTPUOYTHBHA OTHOCUTEIHLHO BTOPOH.

1) CiiocxeHue ¥ yMHOXKEHHE HAa MHOXKECTBE R.
2) YMHOXXEHHUE U CI0KeHUE Ha MHOXECTBE R.

3) OObenunenne u mnepecedenne Ha MHokectBe HAU) Bcex MOAMHOXKECTB
YHHMBEpCcaIbHOr0 MHOXKecTBa U.

4) Iepeceuenre u oobeauHeHne Ha MHOKecTBE F{U).

5) VMHOKeHHeE U JiefieHre Ha MHOXecTBe R

4. YcTaHOBUTE COOTBETCTBHE MEXIY aJreOpoil M 3J€MEHTOM 3TOH aireOphl, KOTOPBIN SIBIISIETCS
HEUTpalbHBIM OTHOCUTENFHO YKa3aHHOM ajaredpanydecKkoil onepamuu.



DAZ#+); 2)(Q;); 3)(AU); Ly 4) (RU)N); 5) (Ns+).
1)0; 2)1; 3) J; 4) U; 5) OcHOBHOE MHOKECTBO alreOpbl HE COAEPKUT HEUTPaIbHOIO
SIICMEHTA.

5. Ilycte R — MHOXeECTBO NEUCTBUTENBHBIX 4YMCel, OMHapHas omepamus * anreopsl (R;*;e)
omnpenensercs paBeHCTBOM axbh = —2a—2b+6+ab u e=3 — HelTpanbHbIi 3JIEMEHT IS Olepalnu
*,

MHO0XeCTBO BCEX CUMMETPHU3YEMBIX JJIEMEHTOB aIreOpbl PaBHO ...

1)R{3}; 2)R{2}; 3)RV{0}; 4)R.

6. IIycth R ecTb MHOXECTBO ACHCTBUTEIBHBIX YHCEN U omnepamus * anredpbl <R;*> 3agaHa mo
npaBuity axb=2a+2b—2ab-1. Toraa HEWTPaIbHBII JIEMEHT ¢ OTHOCUTEILHO OIEPAIliK * PaBeH

1)1 2)0; 3)-1; 4) —%; 5)%.

7. KoHrpysHIMel Ha MHOXECTBE 7 OTHOCHTEIBHO ONEpAIMH CIIOKEHUS SBISIOTCS OMHApPHBIE
OTHOLLIECHUS
1) “S”; 2) “=,,; 3) 2 E ,’; 4) “E,,.

8. Kakuie 13 yTBEep KICHHIA ABJISIOTCS HeBEPHBIMU Ut areOpsl <{ai,azas}; o>,
€CJIM OTIepaIlisl o 3a/iaHa TaOIuIeH

o |&1|az|as
dijas|al|a
dp|di1|az|as
az|ad|as|a

1) Omepamysi © KOMMyTaTHBHA.

2) HelTpanbHbIM 3JIEMEHTOM IS OTIEPALIUH © SBJISIETCS SJIEMEHT a1.
3) HeiliTpanbHbIM 3JIEMEHTOM JJIsl OIICPAIIMH © SBIISICTCS AJIEMEHT a2.
4) CHMMETPUYHBIM 3JICMEHTOM JIs a1 SIBISICTCS ay.

5) CUMMETPUYHBIM 3JIEMEHTOM JIJIS @3 SIBJIACTCS ai.

5. AKCUOMATHYECKAS TEOPUS HATYPAJIBHBIX YA CEJI

1. B ¢popmynmnpoBke akcuoMaTHUECKON TEOPHH HATypaIbHBIX YUCEN yYaCTBYET OMHApHOE
OTHOILICHHE ...
1) «cnemoBath 3a»; 2) «HEMOCPEACTBECHHO CIICIOBATH 3a»; 3) «IPEAMICCTBOBATH ...».

2. OTHOIUICHHE «HETIOCPEACTBEHHO CIIe0BaTh 3a» Ha N yIOBIETBOPSET YCIOBUAM:
1)pednexcuBnocty; 2) cummerpuunoctd; 3) (Va,beN)(a=b = a’'=b’); 4) (Va,beN)(@'=b' =
a=h).

3. OrTHoIlIICHHE «HETIOCPEICTBEHHO CiIe10BaTh 3a» Ha N He 00JiazaeT CBOMCTBAMH:
1) Tpan3uTHBHOCTH; 2) cuMMeTpu4dHOCTH; 3) cBsizHocTH; 4) (Va,beN)(a=b = a'=b’).

4, BI/IHapHaSI onepanus «CJIOKCHUC) HA N OIPCACIIICTCA YCIIOBHUAMMU:
1) a+b=b+a; 2) a+1=a’; 3) (a+b)'=a+b’; 4) (a+b)+c = a+(b+c).

5. Ha | 3JIEMEHT, HETIOCPEACTBEHHO CIICAYIOIINIA 3a @, 0003HAYaeTCs:
1) a-1; 2) a; 3) atl; 4) a'.

6. BI/IHapHaH onepanusa «KyMHOXKCHHUC) Ha N ONpeaACIACTCA YCJIOBUAMU:
1) a-l1=a; 2) a((b+c)=ab+a<c; 3)ab=ab+a; 4)ab=ba.



7. Bo muoxectBe IN a1eMeHT, KOTOPBI HEMOCPEACTBEHHO HE CIEAYET HU 32 KaKUM JIPYyTUM
anemeHToM U3 N, 0603HaYaeTCs CHMBOJIOM ...

8. Axkcuoma MHAYKIHHA HOPMYITHPYETCs TaK:
1) (Va,beN)a=b’= a=b.
2) Bcskoe mogmuoskectBo M muoskecta N, takoe, uto 1eM u ((VaeN)(aeM =
a'eM), cosnagaet ¢ N.
3) (Va,beN) (3'ceN) (a+b=c).
4) Ecnu yTBepxkeHHe, B HOPMYIHPOBKE KOTOPOTO €CTh HATYpaIbHOE YHCIIO N,
CHPaBEIUBO /T N=1 ¥ U3 MPEIIOI0KECHUS CIPABEITMBOCTH YTBEPKIACHHS st N=K
(keN) ciieqyet cripaBeyIMBOCTH ero st N=K+1, To yTBepKIeHHE CIIPABEJINBO IS
BCEX HATYPaJIbHBIX YHCEI.
9. Akcuoma Apxumena GopMyIUpyeTCs TaK:
1) (Vab,ceN) (a>b = a+c > b+c);
2) (Vab,ceN) (@a>bh=a-c>b-c);
3) (Va,beN) (3ceN)b-c>a;
4) (VaeN) (a#l = ((3neN) (a=1+n));

10. Anre6pa < N; +, - > aBisiercs ...
1) konb1oM; 2) noaykoapLoM; 3) noseMm; 4) TeIoM.

11. Jlnst mr00BIX HATYPAIbHBIX YKCET @, D BHIIOIHICTCS OHO M TOJBKO OJHO U3 CIICIYIOLIHX
yenosuit: 1)a=Db; 2)a=b+n,neN; 3)b=a+k, keN; 4)a: (a+b).

12. Onpenenenue otHomeHus «>» Ha N popmynupyeTcs Tak:
1) HarypasnbHoe uucio a 6osblie HaTypaabHOTO Yucia b, eciu cymecTByeT takoe
HaTypaibHOe urcio K, uto a= b+k.
2) HarypanbHoe 4uciio a 6oJble HATYPAILHOTO Yucia b, eciu cymiecTByer Takoe
HaTypanbHOe ynciio K, uro b=a+k.
3) HarypansHoe 4nciio a 6oJblie HaTypaILHOTO Yucia b, eciu cymiecTByer Takoe
HaTtypanbHoe 4yncio K, ato a=b-k.

13 K 3axkoHaM MOHOTOHHOCTH CJIOKEHUSI OTHOCSITCS:
1) (Va,b,ceN) (a=b = a+c = b+c);
2) (Vab,ceN) (a>b = a-c>b<c);
3) (Va,b,ceN) (a>b = a+c > b+c);
4) (Va,b,ceN) (a>b = a-c > b—<).

14. K 3axoHaM MOHOTOHHOCTH YMHO>KE€HHUS OTHOCSATCS:
1) (Va,b,ceN) (a=b=a-c=b-c);
2) (Vab,ceN) (a=b = a+c = b+c);
3) (Va,b,ceN) (a>b=a-c>b-c);

4) (Vab,ceN) (@a>b= §>%);

15. YcTaHoBHTE COOTBETCTBUE MEKY PABHOMOIIIHBIMU MHOXKECTBAMU (OTpe3KaMu
HATypaJbHOTO Psfa).
1) [1,3] a) [6,8]
2)[2,6] u 6)[12,16]
3) [1,4] B) [5,8]
4) [1,8] r) [101, 108]

16. MHoxecTBO, KOTOpOE MO0 MycTOo, TM00 PABHOMOIIHO HEKOTOPOMY HAa4yaJIbHOMY OTPE3KY
HATYpaJIbHOTO PsAJIa, Ha3bIBAIOT:



1) xoHeuHsIM; 2) OECKOHEUYHBIM; 3) YIOPSI0YCHHBIM.

17. Axcuomaruueckas TEOpHs HATYpPaJIbHBIX YUCEII ABJIACTCA:

1) bopmanbHOIi; 2) comepkaTenbHON; 3) KaTErOpuYHOM; 4) HEMPOTUBOPECUHBOM.

18. 13 cnexyromux yTBepKI€HUI UCTUHHBIMH SIBIISTIOTCSL:

1)
2)
3)

4)

Bcsikoe HenmycToe moAMHOKECTBO MHOKECTBA HATYpPaIbHBIX YUCET HMEET
HanMEHBIIHNH 3JIEMEHT.

Cy1iecTByeT HEMyCcTOE MOJAMHOKECTBO MHOXKECTBA HATYpaIbHBIX YUCEN, KOTOPOE HE
HMeEET HauMEHBIIIETO 3JIEMEHTA.

Bcsikoe HenmycToe moAMHOKECTBO MHOYKECTBA HATYpPaIbHBIX YUCET HMEET
HauOOJIBIIINHI 3JIEMEHT.

CyIiecTByeT HEMyCcTOe OJAMHOKECTBO MHOXKECTBA HATYpPaIbHBIX YUCEN, KOTOPOE HE
MMeeT HanOOJIBIIErO DJIEMEHTA.

19. YTBepKIeHHE «IH060€ HEIyCTOE, OTPAHHYCHHOE CBEPXY, IIOIMHOKECTBO MHOKECTBA |
UMeeT HauOOBIINH 3JIEeMEHT» O3Ha4aeT, 4To cuctema < N, <>— ...

1)
2)
3)
4)

YIOPsAI0YEHHOE MHOXKECTBO;

BIIOJIHE YIIOPSIIOYEHHOE MHOXKECTBO;
JIMHENHO YIIOPSA0YEHHOE MHOKECTBO;
apXUMEI0BO YIOPSAJOUYEHHOE MHOKECTBO.

6. AKCUOMATHYECKASA TEOPHUSA HEJIBIX YUCEJI

1. B cnucok oCHOBHBIX 00BEKTOB (POPMYITUPOBKH AKCHOMATUYECKOW TEOPUU LETBIX YHCET
BXOJAT.

1)
2)
3)
4)
5)

7. — MHOYECTBO IIEJIBIX YHCET;

Q@ — MHOKECTBO PAIMOHATILHBIX YHCENT,
N — MHOXECTBO HaTypaJIbHbIX YUCEI;
0 — Hy1B;

1 — eqununa.

2. Ilpyu moOCTpoeHHMM aKCMOMATHUECKOW TEOpUH LENbIX YHCENl HCXOAUM H3 OIpelesIeHUs
(BCTaBbTE HY>KHOE CIIOBO):

Cucremoit OCIIBIX YUCEII HAa3bIBACTCA MUHHUMAJIBHOC ...,
KOTOPOC ABJIACTCA PAaCHIMPCHUEM CUCTEMbI HATYPAJIbHBIX YUCEII.

3. Kakoe u3 nepeunciieHHBIX HUKE YTBEPIKICHHUI TOBOPHUT O TOM, 4TO cioxenne Ha N sBisercs
OTpaHMYEHUEM ONEPALNU CIIOKEHUS Ha Z MHOXecTBOM N («+» — cnoxeHue Ha Z, a @ —
crnoxxenune Ha N)?

1)
2)
3)
4)

(Va,beN) (3lceN)(a+b=c);
(Va,beN) (a®b=a+b);
(Va,beN) (a®b=b®a);
(Va,b,ceN) ((a+b)+c=a+(b+c)).

4. Kakoe U3 NEpeUMCICHHBIX HIKE YTBEPKACHUH TOBOPUT O TOM, YTO yMHOXeHHe Ha N
SBIISICTCS OTPaHUYEHHEM OIepallid yMHOXEHUs Ha 7 MHoxecTBoM N, ecmu «» —
YMHOXXEHHUE Ha Z, a ® — ymHOXeHue Ha N?

1)
2)
3)
4)

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

(Va,beN) (a® b=ab);

(Va,beN) (a®b=b® a);

(Va,b,ceN) (a®b) ®c=a® (b®c)).



5. AkcHOMOW MHUHHMMAJIBHOCTH B (POPMYJIMPOBKE aKCHOMATHYECKOW TEOPHUHM IIEJBIX YHCEeN
SBJISIETCS] YTBEPKIACHUE!
1) Bcskoe moaMHOKeCTBO M MHOKECTBA IIEIBIX YKCell, Takoe, uto NcM u (Va,beM)
(a-beM), coBmanaer ¢ Z.
2) Bcsikoe moaMHOKeCTBO M MHOMKECTBA IeJIbIX uuncel, Takoe, 4to NcM u (Va,beM)
(atbeM), coBmanmaer ¢ Z.
3) Bcskoe moaMHOKECTBO M MHOKECTBA LEJIBIX YHCEN COBIaaaeT ¢ Z, ecnu (Va,beM)
(a—beM).
4) Bcskoe MOIMHOXKECTBO M MHOXKECTBA IENbIX 4Hcenl, Takoe, uto 1eM u (Va,beM)
(a-beM), coBmanaer ¢ Z.

6. CroxeHre Ha MHOXKECTBE IIeIIbIX YHCEN 00JIajaeT CBOWCTBAMHU:

1) KOMMYTaTUBHOCTH; 2) aCCOIMATUBHOCTH;

3) aucTpuOyTUBHOCTH OTHOCUTENIbHO YMHOXeHust; 4) (Va,b,ceZ) (a=b = at+c =
b+c).
7. YMHOXXEHHE Ha MHOKECTBE LIEJIBIX YMCEN 00J1a/1aeT CBOMCTBAMM:

1) KOMMYTaTUBHOCTH; 2) aCCOIMATUBHOCTH;

3) AuCTpUOYTUBHOCTH OTHOCUTENIbHO cioxenus; 4) (Va,b,ceZ) (a>b = a-c >
b-c).
8. CroxeHwue 1eJbIX YMCes He 001a1aeT CBOMNCTBAMH:

1) KOMMYTaTUBHOCTH; 2) aCCOLIMATUBHOCTH;

3) mcTpUOYTUBHOCTH OTHOCUTENBHO YMHOXKeHUs1; 4) (Va,beZ) (a<a+b).

9. VYmHOXeHue Ha Z He 00JIaZjaeT CBOHCTBOM:
1) KOMMYTaTHBHOCTH; 2) aCCOIMATHBHOCTH;
3) (Vab,ceZ) (a>b = a-c > b-c); 4) nucTpUOYTHBHOCTH OTHOCUTEIBHO CIIOKECHHS.

10. Besikoe 1enoe yucio npeacTaBUMoO B BUJE:
1) cymMBI ABYX HaTypaJbHBIX YHCEI;
2) pa3sHOCTH JBYX HATYypalbHbIX YHCEI;
3) dYacTHOTrO JBYX HAaTypaJbHBIX YHCEIT;
4) TpOU3BEICHUS ABYX HATYPAJIbHBIX YHCEI.

11. OrtHoltreHne «OOJBIIEY» HAa MHOKECTBE HEJIBIX YUCCII OMMPECACIIACTCS TaK:
1) a>b < (AneN) (a=b+n); 2) a>b < (AneR) (a=bn);
3) a>b < (IneN) (a=b-n); 4) a>b < (FceZ) (a=b+c).

12. bunapHpIMu anreGpandecKUMHU ONepalusiMi Ha Z SBISIOTCS:
1) cnoxxenue; 2) BbluMTaHue; 3) yMHOXKeHUeE; 4) leJeHHe.

13. OTHomeHue «>» Ha /7 00J1alaeT CBONCTBAMH:
1) (Va,b,ceZ) (a>b = a+c > b+c);
2) (Vab,ceZ) (a>b=ac>hb<c),
3) (VabeZ) (vneN) (a>b = an >bn);
4) (Vaez) (a+a>a).

14. JIuHeiHo ynopsI04eHHOe MHOXKECTBO (Z, < ):
1) AuckpeTHOo; 2) MIOTHO; 3) HEMPEPHIBHO.

15. B ynmopsiioueHHOM KOJIbIIEe Z TENBIX Yhcen akcuoMa Apxumena GopMyIupyeTcs Tak:
1) (Va,bez) (3neN) (n-a>b);
2) (Vabez) (3cez) (c-a>b);
3) (Va,beZ) (a>0 A b>0 = (dneN (n-a > b)).



16. AxcuomaTnuyeckast TCOpHS IENIBIX YUCETT:
1) kareropuuHa; 2) He SIBISIETCA KATETOPUYHOM; 3) MpOTHBOpEUNBa; 4) HENPOTUBOPEUMBA;
5) conepxatenpHas; 6) popmanbHasi.

17. Kakue u3 cienyronux yTBepKACHUH UCTUHHBI?

1) Bcsikoe HemycToe MOJAMHOKECTBO MHOXECTBA IENBIX YHCEI MMEET HAaMMEHBIIUN
DJIEMEHT.

2) Bcesikoe HemycToe IOIMHOXECTBO MHOXKECTBA IIENIBIX YHCET HMMEET HauOOJBIINI
DJIEMEHT.

3) CyirecTByeT HEMyCTOE MOIMHOXKECTBO MHOXECTBA IIEIBIX YMCEN, KOTOPOES HE MUMEET
HAaUMEHBIIETO JIEMEHTA.

4) Cy1iecTByeT HEIyCTOe MOIMHOXKECTBO MHOXECTBA IIEJIBIX YMCEN, KOTOPOES HE MUMEET
HauOOJIBIIEr0 JIEMEHTA.

7. AKCUOMATHYECKASA TEOPUSA PALIMOHAJIBHBIX YU CEJI
1. B crnMcok OCHOBHBIX OOBEKTOB (POPMYIUPOBKH aKCHOMATHYECKON TEOPHH PAlMOHAIBHBIX
YHCe BXOJAT:
1) Q — MHOXXECTBO palMOHAIBHBIX YHCEIT; 2) 7 — MHOXECTBO IIEIIBIX YHCEIT;
3) N — MHOXeCTBO HATypalbHbIX yncel; 4) R — MHOXKECTBO JIeHCTBUTEIBbHBIX YHCEL.

2. HpI/I IIOCTPOCHUHA aKCHMOMAaTUYECKOM TCOPUHU pAllMOHAJIBHBIX YHUCCII UCXOANM M3

OTIpeIeIICHUSI:
(BCTaBUTH HYKHOE CIIOBO)
«CucTeMOll palMOHANBHBIX YHCENT HAa3bIBACTCS MHUHUMAIBHOE ..., KOTOPOE SIBIIACTCS

paclIupCHUCM CUCTEMBI LCJIBbIX YHUCCII».

3. Axcuomaruueckas TEOpHs palliOHAIBHBIX YHCET SIBISICTCS:
1) bopmanbHOIf; 2) comepikarenbHON; 3) KaTeropuyYHOM; 4) HE SBIISETCS KaTETOPHYHOM;
5)IpOTUBOPEUHNBOIL; 6) HETPOTUBOPEUNBOM.

4. Tlycth «+» — cnoxenue Ha Q, «p» — cnoxkeHue Ha Z. Kakoe u3 nepevrciieHHbIX HIKE
YTBEPKACHHUI TOBOPUT O TOM, UTO clokeHue Ha (Q sABIseTCS MPOAOIKEHUEM CIIOKEHHS Ha
Z77?
1) (Va,bez) (3! cez) (apb=c);
2) (Va,beZ)apb=a+b;
3) (VabeZ) a+b=b+a;
4) (Va,beZ) apb=bpa.
5. Ilycth «-» — ymHO)eHne Ha Q, «® » — ymMHOKeHHE Ha Z. Kakoe U3 mepeuncieHHbIX HIKE
YTBEP)KJICHUI TOBOPUT O TOM, YTO YMHOKEeHHE Ha () SIBISIETCS MPOJIOJDKEHUEM YMHOXKEHUS
Ha Z7?
1) (Vabez) (3! ceZ) (a®b=c);
2) (Va,b,ceZ) ((a-b)-c=a:(b-c));
3) (Va,beZ)a®b=ab;
4) (VabeZ)a-b=b-a.

6. AKCHOMOI MUHUMAILHOCTH B (POPMYITUPOBKE aKCHOMATHYECKON TEOPUN PALIMOHAIBHBIX
YHCel IBJISIETCS yTBEPKACHHE:
1) Bcsxkoe mogmHoxecTBO M MHOKecTBa (Q pallMOHaIBHBIX YUCEN, TaKOe, 4T0 ZCM u

(Va,beM) (b0 = % €M), copmanmaer ¢ Q;

2) Bcsikoe mogMHokecTBO M MHOKecTBa () pallMOHANBHBIX Yucel, Takoe, YTo NCM u

(Va,beM) (b0 = % €M), coBmamaer ¢ Q;



3) Bcskoe moamuokecTBO M MHOKecTBa (Q palinOHAIBHBIX YHCEI, TAKOE, 4TO ZCM H
(Va,beM) (abeM), copnanaer ¢ Q;

4) Bceskoe noamHokecTBO M MHOKecTBa () pallMOHAIBHBIX YHCEI, TAKOE, 4TO ZCM u
(Va,beM) (a-beM), coBmanaer c Q.

7. CnoxxeHue pallMOHAIBHBIX YKCe 00J1aJaeT CBOMCTBAMU
1) KOMMYTaTUBHOCTH; 2) aCCOIMATUBHOCTHU; 3) MTUCTPHUOYTUBHOCTH OTHOCUTEILHO YMHOKEHHS,

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

8. VYmHoxeuwne palnuOHAJIBHBIX YHUCCII HE 06.]'Ia£[aeT CBOMCTBOM:
1) (Va,beQ) (a-b=b-a);
2) (Va,b,ceQ) (a>b = a-c>bh<);
3) (Va,b,ceQ) (a+b)-c=ac+bc;

4) (Vabe0) (a=0 = g cQ).

9. Bcsikoe pannoHaIbHOE YHCIIO MIPEACTABUMO B BHJIE:
1) pa3HOCTH HATYPAJIbHBIX YHCEIT;
2) CYMMBI LEIBIX YHCEIT;
3) mpou3BEeICHUS LEIbIX YUCET;
4) YacTHOTO OT JIENICHUS LIEJIOTr0 YHCIIAa Ha HAaTypaIbHOE YHCIIO.

m o
10. B mosnie panmoHalbHBIX Yncel 1podb — (M,N€Z) SBISETCS MON0KUTEIBHOM, SCIHU:
n
1) mn>0; 2) mn<0; 3) m+n>0; 4) m—n>0.

11.B APXUMCIOBCKH YIIOPAJOYCHHOM I10JIC PALIMOHAJIBHBIX YHUCCIT IJIA JIFOOBIX pairOHAJIbHBIX
Yucea a, b, C BBINOJHSIIOTCS CBOMCTBA.
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=zb = a>b v b>a; 8) a>0 A b>0 = (IneN = n-b>a).

12. Besikoe TMHEHHO yIIOpsAJ0YEHHOE 110JI€ COAEPXKUT MOATO0IEe, H30MOP(HHOE MOJIO ...
1) palMoOHAIBbHBIX YUCEN; 2) NeWCTBUTENbHBIX YUCEI; 3) KOMIUIEKCHBIX YHCEIL.

13. B nuueiino YIHOPAAOYCHHOM I10JIC PALIMOHAJIBHBIX YHCCII aKCUOMaA ApXI/IMe,[[a
bopMynupyercs Tak:
1) (Va,be Q) (3neN) (b-n>a);
2) (Va,beQ) (AceZ) (a-c>b);
3) (Va,beQ) (a>0 A b>0 = (IneN) (n-a>b));
4) (Va,beQ) (a>0 A b>0 = (3ceQ) (c-a>h)).

14. MHOkecTBO pallMOHANIBHBIX YHCeN: 1) cueTHO; 2) HE SBISETCS CUETHBIM.

15. Jluneitno ynopsimoueHHOe MHOXeCTBO ( Q, <) 1) auckpeTHO; 2) IUIOTHO; 3) HEMPEPHIBHO.

8. AKCHOMATHYECKASI TEOPUSA JEHCTBUTEJbLHBIX YUCEJ

1. Ilpu mocTpoeHUN aKCMOMaTHYECKOW TEOPUH NEUCTBUTENbHBIX yncels o Kantopy ucxonum
U3 OIPEIEIICHHUS:
«CucrtemMoit 1efCTBUTEIbHBIX YHCEN Ha3bIBAETCS JINHEWHO U apXUMEJOBCKHU YIOPSAI0UEHHOE
nojie, Bcsikass _ (BCTaBbTE HYXKHOE CJIOBO) IOCJEI0BATEIBHOCTD JIEMEHTOB KOTOPOTO
CXOJIUTCS B HEM.



2. B crnrcok ocHOBHBIX 00BEKTOB aKCHOMATHYECKOW TEOPHH ACHCTBUTEIBHBIX YHCET HE
BXO/IAT:
1) R — MHOXeCTBO JAEHCTBUTEIBHBIX YHCET;
2) (Q — MHOXECTBO pallMOHAIbHBIX YUCEI;
3) 0 - nynb; 4) «>» — buHapHOE OTHOIIEHHE HAa R; 5) —1.

3. Axcuomaruyeckasi TeOpHs 1eUCTBUTEIbHBIX YUCEI SBISETCS:
1) popmanbHO#; 2) conepKaTeabHON; 3) MPOTHBOPEUUBON; 4) HETPOTHBOPEUYUBO;
5) KaTeropu4HoOM; 6) HE SBIISACTCS KATETOPUIHOM.

4. YcTaHOBUTE COOTBETCTBUE MEXY MIOHATHEM U €TI0 OIPEICIICHUCM.
1) conepxkarenbHas aKkCHOMATHUYECKasi TCOPHS;
2) HENpOTHBOPEYMBAs AKCHOMATHUYECKAs TEOPHS;
3) kareropuyHasi aKCHOMAaTHYECKask TCOPHUS;
4) (opmanbHas akCHOMATHUYECKas TEOPHSL.

1) Cucrema JJOrHYECKHX PABUIT BBIBOA MIPEIIOIAracTCs H3BECTHOM.

2) Jlnst 1060r0 BhICKA3bIBAaHMSI A TEOPHHU XOTs ObI OJTHO M3 BBICKa3bIBAHUI A WK —A He
SABJISIETCS TEOPEMOM.

3) Be m00bie €€ Mo H30MOP(HBIL.

4) Cucrema JOrH4ecKuX MpaBuil BHIBOJIA SBHBIM 00pPa30M BKIIOYACTCS B TEOPHIO.

5. Tlone neiCTBUTEIBHBIX YHCET SIBISICTCS PACIIUPSHUEM ITOJISI PAITHOHATBHBIX YHCEI
(BCTaBbTE HYKHOE CIIOBO).

6. ITomHOTa cCHCTEMBI NEHCTBUTENBHBIX YHCEN O3HAYAET, UTO ...
1) B mosie AeHWCTBUTENBHBIX YHCEI CYIIECTBYET KOPEHB JIF000H HATYpaIbHON CTEIICHU
U3 ITOJOXKUTCIIBHOI'O I[CflCTBPITGJIbHOI‘O qHucJia,
2) Jlobas byHaaMmeHTaIbHasK TOCIEA0BATEIbHOCTD ICHCTBUTEIBHBIX YMCEN CXOTUTCS B
110J1C HGfICTBI/ITCJ'[BHBIX YHUCCII,
3) Jlrobast mociea0BaTeIbHOCTD MOJIS ICHCTBUTEIBHBIX YHCET HMEET SKBUBAICHTHYIO
€l MOCIeI0BATEIbHOCTh PAIMOHAIBHBIX YHCEIL.

7. Bcsaxoe edCTBUTENBHOE YUCIIO €CTh ...
1) mpenen mMocaenOBaTEILHOCTH PAIIHOHATBHBIX YHCET;
2) YacTHOE JBYX PallMOHAIbHBIX YHCET,
3) nmecsaTuuHas ApoOb (KOHEUHas WM OECKOHEeUHas).

8. YMHOXeHHe JeCTBUTENbHBIX YHCeN 00J1aaeT CBONCTBAMHU:
1) (Va,beR) (a-b=b-a);
2) (Va,b,ceR) (a>b = a-c>b-c);
3) (Va,b,ceR ((a+b)+c=a+(b+c));
4) (Vab,cdeR) (%0 A dx0 = 248 _2d+bCy
b d bd
9. JlunmeitHocTh TOpsiaKa B cucteme ( R, > ) sBiseTcs clieICTBUEM CBOWCTBA!
1) (Va,b,ceR) (a>b A b>c = a>c);
2) (Va,b,ceR) (a>b = a+c>b+c);
3) (VaeR) —(a>a);
4) (Va,beR) (a£b = a>b v b>a).

10. JIuHEHHO yIopsI0YeHHOE MHOXKECTBO JICHCTBUTEIBHBIX gucel ( R, > ):
1) auckpeTHO; 2) MIIOTHO; 3) HENPEPHIBHO.

11. MHOXeCTBO NEHCTBUTEILHBIX Yncel R saBisercs:



1) cu€THbIM; 2) HECUETHBIM; 3) MHOXKECTBOM MOIIIHOCTH KOHTHUHYYM.

9. AKCUOMATHYECKASA TEOPUSA KOMIIVIEKCHBIX YNCEJI

B cnircok nepBUYHBIX TEPMHUHOB AKCHOMATUYECKON TEOPUU KOMILIEKCHBIX YHUCEI He
BXO/IUT:

1) R — MHOXECTBO JICHCTBUTEIIBHBIX YHCEIT;

2) «t» U «» — OMHApHbIC OMEPAIMH HA MHOXKECTBE KOMILJICKCHBIX YHCEIT;

3) 7Z — MHOKeCTBO LeJIbIX YHCEJ;

4) 0,1, i— 3JIeMEHTHI.

5) Z — MHOECTBO IEJIbIX YHCEIL.

IIpy MOCTPOECHHH aKCHOMATHUECKOH TEOPHH KOMIIEKCHBIX YHCEN HCXOAUM U3 ONpeIe/eHHS:
HOI[ CHUCTEMOU KOMIUIEKCHBIX YHUCEI IIOHMMAIOT MUHUMAJILHOE I10JIC, KOTOPOC SABJIACTCA
pacIIMpeHneM moms (BCTaBbTE HYXKHOE CIIOBO) UMCEN M B KOTOPOM €CTh JIEMEHT |
¢ ycioBueMm i2 = —1.

AKcroMaTH4ecKasi TeOpUsi KOMITJICKCHBIX YHCEN HE SBISETCS:
1) conepxatenbHOM; 2) hopMalbHON; 3) KaTETOPUYHOM; 4) HEKATErOPUYIHOM,
5) mpOoTUBOPEUYNBOIL; 6) HETPOTHBOPEUUBOM.

Jist 1:000r0 KOMIUIEKCHOTIO YHCIIA a:
1) cymecTByeT MPOTUBONOIOKHOE eMY YHCIIO —d;

1.
2) CyIIECTBYET O0paTHOE €My YHCIIO — ;

a
3) a*>0.

Bcesikoe KOMILUIEKCHOE YKCIIO MPEICTABUMO B BUIE:
1) a+bi, aeR, beR; 2) necstuunoii apodu; 3) bi, beR; 4) a-bi, aeR, beR.

AxcroMa MUHHMAJIBHOCTH B OPMYIHPOBKE aKCHOMAaTHYECKOH TEOPHH KOMIUIEKCHBIX YHCEI
UMEeT BUJI:
1) moJe KOMIUIEKCHBIX YHCEN anreOpandecku 3aMKHYTO;
2) mobas GpyHIaMeHTaIbHAs OCIEA0BATEIbHOCTD ICHCTBUTEIBHBIX YHCENT CXOIUTCS
B I10JI€ KOMIUICKCHBIX YUCET;
3) moboe moamHOkecTBO M MHOKecTBa C coBniamaer ¢ C, eciiv OHO yJOBJIETBOPSIET
yenosusM: RcM; ieM; (Va,beM) atbeM; (Va,beM) abeM;
4) m000ii MHOTOYJICH MOJIOKUTENIBHOM CTENEHHU HaJl OJIEM KOMITJICKCHBIX YHCEl
MOYKHO Pa3JIOKUTh B TPOM3BEACHNE MHOTOYICHOB TIEPBO CTETICHU C
KOMILJIEKCHBIMHU K03((hUIIEeHTaMu.

[Tycth «+» — cnoxenue Ha C, « @ » — cnoxkenue Ha R. Kakoe u3 npuBei€HHBIX HUXe

YTBep)K,Z[eHI/Iﬁ TOBOPHUT O TOM, YTO CJIOKCHUC HaR aBiseTcs IPpOAOJIKCHUCM CJIOKCHUS Ha R.

1) (Va,beR) atb=b+a; 2) (Va,beR) a®b=a+b; 3) (Va,b,ceR) (a®b) ®c=a®
(b®c); 4) (Va,beR) (3'ceR) a® b=c.

[Tycth «-» — ymHOkeHue Ha C, « ® » — ymHO)KeHHe Ha R. Kakoe U3 nmepedncieHHbIX HIDKE
YTBEPXKJACHHUIA TOBOPHUT O TOM, UTO YMHOXKEHHUE Ha R sABIIsIeTCsS orpaHUYeHneM YMHOKCHHS Ha
C muoxectBoM R?

1) (Va,beR) (3! ceR) a® b=c;
2) (Vab,ceR) (a®b) ®c=a® (b®c);
3) (Va,beR) a®b=a-b;



4) (Va,beC) ab=b-a.

9. MOHO JIH YHOPSIOYUTH T0JIe KOMITJIEKCHBIX YUCET?
1) na; 2) Her.

10. YcTaHoBHTE COOTBETCTBUE MEXK/Y YMCIOBBIMU MHOXKECTBAMU U MX Ipaduyeckoit
MHTEpIIpETAlMEN ¢ TIOMOILBIO KPYTroB Diijepa.

10. AVITEBPBI KOHEYHOI'O PAHT'A

1. B nuneliHo# anredpe (A, +, -, {or|A €F}) Han nonem F Gunapubie onepaiuu +, - U yHapHbIC
olepaluy ). YMHOXXCHHS JJICMEHTOB W3 A Ha CKasippl A TOJs F  yIOBIETBOPSIOT
TpeOOBaHUSM:

1) (A, +, -) — xoubI0 (He 00513aTEIILHO aCCOIUATHBHOE);

2) (A, +,-)—Temno;

3) (A, +,-) —mome;

4) (A, +, {on|LeF}) — BekTOpHOE ITpOCTpaHCTBO HA MosieM F;
5) (Va,beA) (VAeF) A(ab)=(ra)b=a(rb).

2. JluneiiHyro anreOpy Haja mojeM R oTHocuTenbHO OWHApHBIX omepanuid +, - U YHapHBIX
orepanuil @) yMHOXXEHHsI Ha CKaJsipbl A U3 ot R o0pa3yroT MHOXKeCTBa:
1) C — MHOXeCTBO BCEX KOMILICKCHBIX YHCEIT;
2) R — MHOXeCTBO BceX JICHCTBUTEIBHBIX YUCEIT,
3) R™" — MHOKeCTBO BCeX NxXN-MATpHIl HaJ mojieM R;
4) R™" — MHOKECTBO BCeX MxN-MaTpuil Haj mojeM R (m=n);
5) Hom(V;V) — Bcex JMHEHHBIX oniepatopoB BekTopHOro npoctpancTea V(R).

3. Panrom nmuHeliHo# anreopsl (A, +, -, {on|A e F}) Ha3bIBaeTcst:
1) xapakTepHcTHKa Koybla (A, +, -);
2) 4ucio e€ OCHOBHBIX OIEpaIinii;
3) pa3MepHOCTh BEKTOPHOTO MpoCTpaHcTBa (A, +, {mi|AeF}).

4. YcTaHOBUTE COOTBETCTBHE MEXKY JIMHEHHOM anreOpoit u e€ paHrom.

1) (F, +, -, {wreF}), rne F — mpoussonsHOE MONIE; a)4
2) (C,+, -, {onreR}), rne C — MHOXKECTBO BCEX KOMILIEKCHBIX YHCEJL; 0)8
3) (F™ +, ., {ow]AeF}), rne F™" — MHOMXecTBO NXN-MaTpui Had monem F; B)N?
4) (H, +, -, {;m|JLeR}) — anre6pa kBaTepHHOHOB HaJ MONEM R; r)2
5) (O, +, -, {on|heR}) — anrebpa uncen K»>nu (okToHnoHOB) Hax R. n)l

5. Jns nmuneitHoit anreopsr (H, +, -, {or|A €R}) kBaTepHroHOB Hajx nojieM R cripaBeyIuBbI
YTBEPKICHHS:
1) amre6pa (H, +, -) siBJISI€TCS KOJIBIIOM;



2) anrecopa (H, +, -) sBIsIeTCSA HEACCONUATHBHBIM TEJIOM;

3) anredpa (H, +, -) ABIsIeTCS HEKOMMYTATUBHBIM TEJIOM;

4) anrebpa (H, +, -) sBasieTcs nosem;

5) anredpa (H, +, {on|h€R}) sBasieTcst BEKTOPHBIM MPOCTPAHCTBOM HaJ mmoJieM R.

s muneiinoit anre6pst (O, +, -, {or|A eR}) uncen Kanu (oxToHnoHOB) Hajx nosieMm R
CJICYIOIIEE YTBEPIKICHHUE SBIISICTCS JIOKHBIM:

1) nannas anreOpa sBJIIETCS aareOpoi ¢ aeneHneM Haj moyem R;

2) (O, +, -) — acCOUMaTUBHOE KOJIBIIO;

3) (O, +, -) — aNbTEepHATUBHOE KOJIBIIO;

4) (O, +, {mn|LeR}) — BekTOpHOE TPOCTPAHCTBO HAJ MosieM R.

KoneuHomepHasi acconuaTuBHas JHHEWHas anreOpa A ¢ AeneHHeM Haja moieM R Moxer
HMCTb paHT:
1)1; 2)2; 3)3; 4)4; 5)8.

KoneunomepHas anpTepHaTHBHAS JIMHEHHas anredpa A ¢ aeneHueM Haja nojeM R He Moxer
HMCTb paHT:
1)1; 2)2; 3)3; 4)4; 5)8.

[lpumevanue. Kpumepuu oyeHusanus mecma aHALOSUYHBL CHOPMYIUPOBAHHLIM BblUle 8
npozpamme 0Jiss mecma 4 cemecmpa.

13. Tunosoe konmponvHoe 3a0anue na smane gopmuposanus I[1K-1:

IIporpamma 3x3ameHa

M0 TEOPHH YKces U YHCIOBBIM CHCTEMAaM JIJIsl CTY/AeHTOB 4 kypca (8 cemecTp)

1. ®opmanbHble U  HepopManbHbIE (COJIEp)KATENbHBIE) AKCHOMAaTHYECKUE  TEOPHH.

@opMynupoBKa akcMOMaTH4eckold Teopud. (CBOWCTBa aKCMOMATHYECKOM  TEOpHHU:
HCIIPOTUBOPCUNBOCTb, KAaTCrOPUYHOCTH, IIOJIHOTA, HC3aBUCUMOCTHL AaKCHOM B I[aHHOfI
TEOPHH.

PopMyIUpOBKa aKCHOMAaTUYECKOW TEOPUN HATYPAJIBHBIX YHCEI.

ITomyKonp110 HATYPAIBHBIX YHCEIL.

[Topsnok Ha MHOXKECTBE HATypalbHBIX uHcel. (OCHOBHBIE CBOWCTBA JIMHEHHO
YIHOpAAOUYCHHOTO MHOXKECTBA HATYpaJlbHBIX YHUCCIL. Bnonane YIHOPAOJOUYCHHOEC MHOXECTBO
HaTypaJIbHbIX YHCEIL.

[Topssiok Ha MHOXKECTBE HATYpPaJbHBIX 4HMCENl. APXMMEIOBO U JIMHEHHO YHOPSAOYEHHOE
HOJIYKOJIBLIO HATYPATIbHBIX YHCE.

Koneunble MHOXecTBa. (OCHOBHOE CBOMCTBO KOHEYHOIO MHOXECTBA. becKOHEYHOCTh
MHOXECTBA HATYPAJIbHBIX YHUCCII.

Onpez[eneHI/Ie OCHOBHBEIX ITOHSATHH CHCTEMBI HaTypaJIbHBIX YUCEII B KOJIMYECTBEHHOM TCOpPHUH.



8. KareropuyHoCTh  aKCMOMaTH4YeCKOW  TEOpPUHM  HATypaJlbHBIX  umcel.  [IpoGiema
HENPOTUBOPEYUBOCTH apU(PMETHKH.

9. He3aBUCHMMOCTh aKCMOMBI MHIYKIIMM M €€ POJIb B MOCTPOCHUM apU(PMETUKHU HATypaTbHBIX
YHCell.

10. Ynopsinouennas rpymnmna. JInaelHo ynopsaoueHHoe Konblo. Kputepuii mopsiaka B KOJIbIIE.

11. ®opMynupoBKa aKCHOMAaTUYECKOM TeopuHu LenbIX yncesl. CBONCTBA LENIbIX YHCET.

12. KaTeropu4HoCTh aKCHOMaTHYECKON TEOPUN LIEJBIX YUCEN.

13. HenmpoTuBOpEYHBOCTh AKCHOMATHYECKON TEOPHH IIEIIBIX YUCEI.

14. ®opmynupoBKka aKCHOMAaTUYECKON TEOPUH PallMOHANIBHBIX yKcen. CBoMCTBA pallMOHAIBHBIX
YHCell.

15. HenmpoTuBopeunBOCTh aKCHOMAaTUYECKOW TEOPUU PALMOHATIBHBIX YHCEL.

16. KaTeropu4HocTh aKCHOMaTHUECKOW TEOPUH PALMOHAJIBHBIX YUCEII.

17. ®opmynupoBka  aKCMOMATUYECKOM  TEOpUM  JEHUCTBUTENbHbIX  uucesn.  CBoilicTBa
JEHCTBUTENIbHBIX YHCEI.

18. HenpoTuBOope4YrnBOCTh aKCHOMAaTHUECKOM TEOPUU ACHCTBUTEIbHBIX YHCE.

19. ®opmynupoBKa aKCHOMAaTHYECKOW TEOPUM KOMIUIEKCHBIX uncen. CBOICTBa KOMILIEKCHBIX
qucell.

20. Kareropn4HocTh akCHOMaTHYECKOM TEOPHH KOMIUICKCHBIX YHCEI.

21. HenmpoTHBOPEYMBOCTh aKCHOMATUYECKOH TEOPHUH KOMIUIEKCHBIX YUCEII.

22. AnreOpbl KOHEYHOTO paHra. Anredpa kBarepHuoHoB. Teopema @pobeHuyca.

KpuTepun olieHKH 0TBETA HA DK3aMEHE!

1. CrynenTsl, HaOpaBuIKe 110 peUTUHTY He MeHee 60%, MOoIy4yaroT OLEHKY «3auTeHO».

2. K 3auery JomyckarmTcs CTYIEHTHI, OTYMTABIIMECS 110 KOHTPOJBHOMY OIIpPOCY IO
TEOPETUYECKMM OCHOBaM 4MCIOBBIX cucteM U MJI3 He meHee, yeM Ha 60 % mo Kaxaou u3
HEPEYUCIECHHBIX HOPM.

3. 3a4er A CTY/AEHTOB, UMEIOIIUX PEUTUHIOBBIN Oann Huxke 60%, mpoBoauTcs B 2 3Tamna:
|.Teopetnyeckas dYacTh. B (OpMe TEOPETHYECKOro ompoca Mo (opMyIHpPOBKaM
COJIEP’KATENIbHBIX ~AKCHOMATHYECKUX TEOPHHM KJIACCHYECKUX UHCIOBBIX CHCTEM
(HaTypanbHBIX, ENbIX, PAIIMOHABHBIX, ACHCTBUTEIBHBIX U KOMILICKCHBIX YHCE).

[l. UToroBslii TeCT 1o Marepuaiy 7-8 ro pa3aenoB nucuuiuiniel (9 cemectp).

YpoBuu chopmupoBanHocTu komnereHunu I[MK-1 B pamkax 1UCUMILUIUHBI
7 cemecTp:

YpoBHu copmupoBanHoCcTH

OCHOBHbBIE IPU3HAKH YPOBHA
komnerenuun [MK-1 p yp

[Ipu BhINONIHEHNY 3a7]aHUM BceX (GOpM KOHTPOJIS CTYAEHT

JEMOHCTPUPYET 3HAHUE!

- omnpenesneHui MOHATUH U (AKTOB TEOPHH JEIMMOCTH,
M3y4aeMbIX B IIKOJBHOM KYpPC€ MAaTEMAaTHKH,

IHoporossIrit




- OIpeelieHHe OTHOILIEHUS CPAaBHEHUS LIEJIbIX YHCENl U
€ro MpOoCTEUINe CBOMCTBA,

- ONpENCNICHUH KOHEYHBIX M OECKOHEUHBIX IICITHBIX
npo0eit;

MPOSIBJISICT yMEHUe:

- TPUMEHSATH UMEIOIIUECS 3HAHUS 110 TEOPHUH JECTUMOCTU
K PELICHUIO IIKOJbHBIX 33/1a4 Ha JIETMMOCTh;

- TPEACTaBIATh YHUCIA CHCTEMATHUYECKOW 3aIlUChlO0 IO
T000MYy OCHOBAHUIO, MEPEXOJUTh OT OJHOM CHCTEMBbI
CUUCJICHUSI K JpYrod, BBINOJHATH OINEpallud Haj
YHCIIaMHU B JTI000H IO3UIIMOHHON CHCTEME CUMCIICHHUS,

- CpaBHHMBATh IICJIbIE 4YHCIA 10 JIIOOOMY MOIYJIIO,
BBITIOJIHATh OINEpPAllUd CJIOKEHUSI U YMHOXCHHUS B
KOJIbIIaX KJIACCOB BBIYETOB IO JIIOOOMY MOJYIIIO,
HaXO/JWTh 3HAaueHUEe QyHKUuU Oitnepa i 1H000T0
HaTypaJIbHOI'O YUCIIA;

- TPENCTaBIATH  JEHUCTBUTEIBHBIE YHWCIA  [CTHBIMU
JPOOSMHU.

[Io wrToram OanIbHO-PEHTUHTOBON CHUCTEMBI CyMMa

pEUTHHTOBBIX OaIoB CTyAeHTa coctasisieT oT 60 mo 70

0asoB

[Ipu BeIMIONIHEHUY 3a7aHK BceX (HOpM KOHTPOJIS CTYEHT

JEMOHCTPUPYET 3HAHUE!

- OIpEACIICHUA OCHOBHBIX IOHATHH M (DAKTOB TEOPHH
JIIETUMOCTH B KOJIbIIE LEJIBIX YHCEIL,

- OIpEACIICHUA OCHOBHBIX IOHATHH M (DAKTOB TECOPHH
CpaBHEHUH B KOJIBLIE LIETBIX YUCET,

- OIpEACIICHU OCHOBHBIX IMOHATHH TCOPUU KOHEYHBIX H
OCCKOHEYHBIX IEMHBIX IPO0ei;

MPOSIBJISIET yMEHHE:

- TPUMEHSTh UMEIOIINECS 3HAHUS 110 TEOPUU JIETUMOCTH

Ba3oBbrii K PELIECHUIO IIKOJIbHBIX 33/1a4 Ha IeTMMOCTD;
- pemath 1O  oOpaslly THUIOBBIE  3aJadyd  Ha
apudmeTnyecKkue MPUIOKEHUS TEOPHUH CpPaBHEHUH U
TEOPUM MLEMHBIX ApoOeil, BO3MOXKHO JOMycKas INpHU
3TOM HEKOTOpbIE HETOYHOCTH;
MOKA3bIBACT BJIA/ICHHE!
- HaBBIKAMHU PEIICHUS OCHOBHBIX THIIOBBIX TEOPETHKO-
YUCJIOBBIX 3a]1a4.
[Io wroram OamIbHO-PEUTUHIOBONl CHUCTEMBI CyMMa
pEeNTHHTOBBIX OayioB cTyAeHTa coctasiseT or 70 go 80
OasI0B
[Ipu BhINONIHEHNY 3a7]aHUM BceX (GOpM KOHTPOJIS CTYAEHT
JEMOHCTPUPYET 3HAHHUE!
- OCHOB TEOpUHU JIETUMOCTH, TEOPHUH CpaBHEHHH B
KOJIbLIE  LEJBbIX  4YHCeNl, TEOpPUHU KOHEYHBIX U
T C E—— OCCKOHEYHBIX IEMHBIX IPOOei;
- OCHOBOIIOJIATAIOIINE bakThI TEOPUH qucell,
MOJIO)KEHHbIE B OCHOBY IIOCTPOEHHUS MOJIYJISAPHOU
apudmeTukm, COCTaBJISIOLEH dbyHIaMeHT

KOMIIBIOTEpHOW  anreOpsl M TEOPUH  3alUThI
nHpopMalny;




IIPOSBIIIET yMEHHE:

- HCNOJb30BaTh OCHOBHBIE (aKThl TEOPUU JEITUMOCTH
(cBolicTBa OTHOLIEHUS AEIMMOCTH, CBOMCTBA IIPOCTHIX
U B3aMMHO HIPOCTHIX YHUCEN) MPU PELICHUM 33a/]ad Ha
JEJIMMOCTb;

- HCIOJIb30BaTh OCHOBHBIE (paKThl TEOPUH CPABHEHUH U
ammapar IenHbIX Jpo0eli B HX apuPMETHYECKUX
IIPWIOKEHUSX;

[I0OKa3bIBACT BJIaJeHHE!

- HaBBIKAMU IIPUMCHEHMSA IIOJYYECHHBIX 3HAHUM W
YMEHMH B pa3IM4HbIX CUTyauusx (B Mpezaenax
M3Yy4EHHOH TEeMaTHKH Kypca);

- IMpPEACTaBICHUSMHM O CBSI3UM TEOPUU 4YMCET CO
LIKOJIBHBIM KypCOM MaTE€MaTHKH.

[Io wroram OaIbHO-PEHTHHIOBOM CHCTEMBI CyMMa

PEUTHHIOBBIX OayioB cTyneHTa cocrasiseT oT 80 mo 100

0aJIoB.

9 cemectp

YpoBuu c¢(hopMHUPOBAHHOCTH
komnerennuu IMK-1

OcHoOBHbBIE PU3HAKH YPOBHA

IHoporossIrit

[Ipu BeIMONIHEHNM 3aAaHUi BceX (OPM KOHTPOJISI CTYACHT

JEMOHCTPUPYET 3HAHHUE!

- CBOWMCTB YHCEJI U ONEpalMid HaJl HUMH B KJIACCUYECKUX
YHCIOBBIX CHCTEMax (HaTypanIbHBIX, LEIBIX,
palMOHANBHBIX, JEUCTBUTEIBHBIX W KOMIUJIEKCHBIX
qucen);

MPOSIBIISIET yMEHHUE:

- (dopmynupoBaTh colepiKaTeIbHbIe AaKCHOMATHYECKHE
TEOpUHU KJIaCCUYECKUX YHUCIOBBIX CHCTEM
MEPEUUCIICHHEM TEPBUYHBIX MOHITUNA (TEPMUHOB) U
aKCHOM, BO3MOXHO JOMYyCKasi TpPH OSTOM OIIMOKHU
HENPUHUIHUITHAIBHOTO XapaKTepa.

[lo wroram OamIbHO-PEHTUHIOBONl CHUCTEMBI CyMMa

pPEUTHHTOBBIX OayIOB CTyAeHTa coctasisgeT or 60 go 70

0aioB

Ba3oBblii

[Ipu BEIMONIHEHNM 3aaHUi BceX (OPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHUE:

- OCHOB aKCHOMAaTHYECKOTO METOJia B MaTeMaTHKe Ha
puUMepe TOCTPOCHHSI COJEP>KATENbHBIX aKCHOMa-
TUYCCKUX TeOpI/II\/’I KJIIaCCHYCCKHX YHCIIOBBIX CHUCTEM,

- CBONCTB YHCEIl W Omepanuil HaJl HUIMU B KJIIACCUYECKHIX
YUCIIOBBIX CUCTEMAX (HaTypaJ'H)HBIX, OCIIbIX,
palMOHANbHBIX, JCHCTBUTENBHBIX M KOMIUIEKCHBIX
qucen);

MIPOSIBIISIET yMEHHE!

- (dopmynupoBaTh coJepiKaTeIbHBIC AKCHOMATHYCCKHE
TEOpUU KJIACCUYECKHX YHCIIOBBIX CUCTEM
MEPEYUCIICHUEM NEPBUYHBIX MOHITUNA (TEPMUHOB) U
aKCHOM, BO3MOXXHO JIOMyCKas MPH ITOM, HEKOTOPHIE




HETOYHOCTH,
MOKa3hIBACT BJIaJieHHE:
- TMPEJICTaBICHUSMHU O CBSI3U JAUCLMIUIUHBI CO HIKOJIbHBIM
KypCOM MaTE€MaTHKH.
[Io wroram OaIbHO-PEHTHHIOBOM CHCTEMBI CyMMa
PEHTHHTOBBIX OaJIOB CTy/eHTa cocTaBiseT ot 70 mo 80
0ajuIoB

[Ipu BhINIONIHEHUY 3a7]aHU BceX (HOPM KOHTPOJIS CTYEHT

JEMOHCTPUPYET 3HAHHUE!

- CYUIHOCTH aKCMOMAaTHYECKOI'O METO/a B MaTEMaTUKE

- CBONCTB COJAEpXkaTEJIbHBIX AKCUOMATUYECKUX TEOPHil,
IIOCTPOEHHBIX IS KJIACCUYECKUX YHCIIOBBIX CHUCTEM
(HEMPOTUBOPEUNBOCTh, KATETOPUYHOCTD, HETIOIHOTA);

- CBOWCTB YHMCEJ U ONEpPaLMil HaJl HIMU B KJIACCUYECKHUX

YHCIIOBBIX cACTEMaxX (HaTypanbHBIX, LEIIbIX,
palMOHANBHBIX, JICHCTBUTEIBHBIX M KOMIUICKCHBIX
qucen);

MPOSIBIISIET yMEHHeE:

- (dopmynmpoBaTh conepiKaTeIbHBIC AKCHOMATHYCCKHE
TEOPHUHU KJIACCUYECKUX YHUCIIOBBIX CUCTEM;

- JIOKa3bIBaTh CBOMCTBA (HEPOTHUBOPEUUBOCTb,

IToBBIIIEHHBIH KaTeropu4YHOCTh) COAEPIKATEIBHBIX aKCHOMATHYECKHX
TEOPUH, TMOCTPOCHHBIX JISI KJIACCUYECKUX YHCIIOBBIX
CHCTEM,;

- JI0Ka3bIBaTh OCHOBHBIE CBOMCTBA YHUCEJI M ONEpalUii
HaJl HAMH B KaXJOH M3 KJIACCHYECKUX YHCJIOBBIX
CHCTEM,;

- JIEMOHCTPUPOBATh €CTECTBEHHBIC CBS3M JUCIMUILUIMHBI
CO IIKOJBHBIM KYpCOM MAaT€MaTHKHU;

IMOKAa3bIBACT BJIAIEHHE.

- aKCMOMATHYECKHM METOOM;

- TMPEICTaBIECHUSMH O CBS3H AUCLUIUIMHBI CO IIKOJIbHBIM
KypCOM MaTE€MAaTHKH.

[lo wuroram OaIbHO-pPEHTHHIOBOM CHCTEMBI CyMMa

pPENTHHTOBBIX OamioB cTyneHTa cocrasiseT oT 80 mo 100

0aioB

MeToauuecKkue MaTepuaJbl, ONPEACIAIONINE ITPOLHECAYPHI OLCHUBAHUS

[enbro mpoMexyTOUHOMN aTTeCTalluu 10 JaHHOW JUCIUILINHE SBJISETCS OILIEHKA YPOBHS
c(OPMHPOBAHHOCTH KOMIIETEHIIMH B pe3yiabTaTe yYCBOCHMS 3HAaHUM, NMpUOOpEeTeHUs YMEHHUH,
HABBIKOB U ONbITA JAEITEIbHOCTH B paMKaX OCBOCHHUS JUCHMILTUHBI (MOIYJIs).

[Iponienypa oOlLleHMBaHMS OXBAaTbIBA€T OOYYAIONIMXCS, OCBAaMBABIIUX JUCIHILIUHY
(monynb) Ilpomenypa olieHHBaHUS TNPOBOJUTCS IO OKOHYAHUM OCBOEHUS JTUCIUILIMHBI
(Monynst). OneHka ypoBHA C(OPMHPOBAHHOCTH KOMIETEHIMH Ha 3Tamax uX (OpMHUpPOBaHUS
OTpesieNiieTCsl Ha OCHOBaHMM COOECEOBAHMS, BKIIIOYAIOLIUX TEOPETUYECKHE BOMPOCHI WM
3aJaHMsl, B KOTOPBHIX OOydaromeMmycs MpeangaraloT OCMBICIHTh peabHYyl0 NpodeccHOHaNbHO-
OPUEHTUPOBAHHYIO CHUTYallMI0, HEOOXOAUMYIO [JIsl pElIeHUs aHHOW MpoOJeMbl; MpU 3TOM
aKTyaJIM3UPYyeTCsl ONpeeICeHHbI KOMIUJIEKC 3HAHUM, HEOOXOAMMBIN Ui pa3pelieHus: JTaHHOH
npo6sieMbl. OlieHUBaHHE OTBETOB O0YYaIOUINXCS MPOBOJAUTCS B COOTBETCTBUH C MPUBEIECHHBIMU
KPUTEPUSIMHU.




Ha ocHoBanuu oTBETOB (OTBETOB Ha TECT, BBHINOJIHEHHE MPAKTUKO-OPUEHTHUPOBAHHOTO
3aJaHusI) OLCHUBAETCS YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMM Ha JTamax ux
dbopMUpOBaHUS B paMKax JUCIUILUIUHBI (MOYJIf), @ TAK)KE YPOBEHb 3HAHUHM, YMEHUI, HABHIKOB U
ONbITa JIEATENbHOCTH, [0 pe3yjbTaTaM BBICTABJISETCS OLEHKA. Pe3ynbTaThl IpOBENEHUs
IpOLEAYPbl B YCTAHOBJICHHOM MOPSAIKE MPOCTABISIOTCS MPENOJIaBaTeIeM B 3aU€THbIE KHIKKHU
oOydarolmuxcsi M 3JeKTpoHHble Benomoctu. Ilo pesynbratam npoBeAEHUS MPOLEAYPHI
OLICHMBAHMSI MPEMojaBaTesieM JeNaeTcsl BBIBOJ O pe3yjbTaTaX MPOMEXKYTOUHOM aTTeCTalllH M0
JUCLUIINHE.

ITpouenypa ouieHHBaHUA (3a4€T, SK3aMEH) COOTBETCTBYET JECHCTBYIOIIUM B By3€ TEKYIIUM
IIOJIOKEHUAM, BKmodas llomokeHme O pPEUTHHIOBOM CHUCTEME TEKYILErOo  KOHTPOJIA
yCIIEBAEMOCTH M IPOMEKYTOUHOMN aTTECTALlUU CTYJEHTOB.
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