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1. EJIb Y 3AJJAYM JUCIUTLIVHBI

Lesab AMCHMIINHBI - POPMUPOBAHUE CUCTEMATU3UPOBAHHBIX 3HAHUN B 00J1aCTH TEOPUU

YHCEN U YHCIOBBIX CUCTEM.
3agauM JUCHMIIMHBI:

— ¢opmHupoBaHHE TOHATHUIHOTO ammapara TEOpPUM YHCeN, 3HAaHUN H yMEHHUH,
HEOOXOIUMBIX JUIsl PEeLIeHHs THUIIOBBIX 3a/1a4 JaHHOH NpeIMeTHOI obaacTu;

— (opMuUpOBaHHE TEOPETUKO-UYUCIOBON KYJIBTYphl, HEOOXOAUMOMN OyIylIeMy YUUTEIIO
JUIs TIIyOOKOro OHUMAaHUs TEOPETUYECKUX OCHOB ILIKOJIBHOTO Kypca MaTeMaTHKH,

— ¢dopmupoBanue TpohecCHOHATHLHON MPEIMETHON HANIPABICHHOCTH 3HAHUH, YMEHUN
Y HAaBBIKOB, [IOJYYEHHBIX IPU U3YUEHUHU JUCLUILINHBI.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

JucummumHa «Teopust 4rcen W YUCIOBBIE CUCTEMBD OTHOCHTCS K 00sS3aTelNbHOIN YacTh
npodeccuonaniproro 1wkiaa (b1.0.05.11). O6aacthio MpoheCCHOHATBHON IESITETbHOCTH
OaxanaBpoB, HA KOTOPYIO OPUEHTUPYET TUCLUILINHA, SIBJISIETCS 00pa30BaHueE.

OcBoeHne JUCHMIUIMHBI TOTOBUT K pa0oTe CcO  CIEQYIOUMMH  O0OBEKTaMH
npodheccuoHaNbHON e TEIbHOCTH 0aKaJaBpOB:

— o0yueHue;

— BOCIIUTAHUE;

— pa3BUTHE;

— o0pa3oBaTebHbIE CUCTEMBI.

[IpodunbHOl A7 JaHHOM AMCLUIUIMHBL SBIsSETCS NpOoQecCHOHalIbHAs NEATebHOCTh
OaxanaBpoB.

Jliss OCBOGHMS JMCLUUIUIMHBI CTYIEHTHl HCHOJb3YIOT 3HAHUS, YMEHHS M CIOCOOBI
NesITeIbHOCTH, C(OPMHUPOBAHHBIE B TIpoIlecce U3ydeHHs mpeaMmera «MaremaTtuka» Ha
IpebIAyIIeM YpOBHE 00pa30BaHus , a TAK)KE 3HAHUS, YMEHUs, HABBIKH, CITOCOOBI 1€ATEIbHOCTH
U yCTaHOBKH, TIOJNy4YeHHbIe W Cc()OpMUpOBaHHBIE B XOJ€ W3yYeHHUS JAUCHUILUINH
«Matemaruueckuil aHaIu3y, «Anredpa» u «I'eomerpus».

OcBoeHMe JTaHHON IUCIMIUIMHBI SIBISETCS HEOOXOAMMON OCHOBOW Ui M3ydYEHHs TI0
yu4eOHOMY IUIaHy CMEXKHBIX C HEI0 U  HOCHEAYIOUUX JUCHUIUIMH: METOAMKAa OOy4YeHHs
MaTemMaTuke, Teopuss (QYHKIUH  JAEHCTBUTENBHOIO  IEPEMEHHOro, Teopus  (QyHKUMH
KOMIUIEKCHOTO ~ TIEPEMEHHOro,  JJIEMEHTapHas  MaTeMaThKa, HCTOpUs  MaTeMaTHKH,
TEOPETUYECKHE OCHOBBI HH()OPMATHKH, CUCTEMBI KOMITBIOTEPHOI anreOpbl, METOBI M CPEACTBA
3alUThI UH(OPMAIIHH.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

[Ipouecc u3yuyeHWs OUCHUIUIMHBI HampaBlieH Ha (OPMUPOBAHHME  CIEAYIOIINUX
KomnemeHnuui.

- Cnoco0GeH MpoeKTUpOBaTh M pEaM30BbIBATh MPOTPaMMy OCHOBHOTO M CpEIHEro o0Ilero
o0pazoBaHus B peaMeTHOH obnact Marematuka (ITK-1).

B pesynbrare m3ydeHUs TUCIUTUTHHBI CTYACHT JODKCH:
3HaTh:
I1K-1.1 - OCHOBBI TPOCKTUPOBAHUS U PEATH3AIIMN MTPOTPAMMBI OCHOBHOTO M CPEIHETO OOIIETro
oOpa3oBaHus B mpeaMeTHON obnactu Matemaruka (3);



Ymern:

[1K-1.2 - mpoekTHUpoBaTh M NPOBOAUTH ydeOHBIC 3aHATHS 110 MaTeMaTUKe, B TOM YHCIE
UCTIOJIb30BaTh METOJBl M CPEACTBA IMEJArorn4eckoro MOHUTOPHHTA, TO3BOJISIONINE OICHUTh
CTeNeHb C(HOPMHPOBAHHOCTH y OOYYAIOMIMXCA KadecTB, HEOOXOAMMBIX ISl JAalbHEHImero
o0yuenus u pa3sutus (Y);

Baaners:
[1K-1.3 - merogamu, mpuemMam M Croco0aMu MPOEKTUPOBAHUS U peallM3allMUd MPOTPaMMBbI
OCHOBHOTO ¥ CPEIHET0 0011ero 00pa3oBaHus B MpeAMeTHOM obnactu Martematuka (B).

4. OFBEM JJUCHUILJIMHBI U BUIbI YYEBHOMN PABOTHI

OO6m1ast TpyA0€MKOCTh TUCIHUIUIMHBI COCTABIISIET 4 3aU4€THBIC €AMHUIIBI.

Bun yue6HO# paboThI Bcero CemecTpbl
4acoB 7 8
AyauTopHbIe 3aHATHUS (BCEro) 54 28 26
B ToMm uncne:
Jlexuuu (JI) 24 12 12
[Tpaktuueckue 3ansatus (I113) 30 16 14
JlabopaTopHsbie padoTsl (JIP) - - -
CamocrositenbHas padora cryaentoB (CPC) (Bcero) 63 8 55
B ToMm uncie:
IToaroroBka K JIEKIIMOHHBIM 3aHSITHUSIM 12 2 10
[ToaroToBka K IPaKTUYECKUM 3aHSATUSIM 12 2 10
[ToaroroBka K KOJUIOKBHYMaM 12 2 10
IloAroToBKa K TEOPETUYECKUM OIIPOCaM 12 2 10
BrITiosTHEHNE HHIMBU Y ATTbHBIX JIOMAIITHUX 33/ IaHAN 10 - 10
HToroBslii (ceMecTpoBbIii) TECT 5 - 5
[ToaroroBka K ayJTUTOPHBIM MIPOBEPOYHBIM - - -
(KOHTpOJIBHBIM) paboTaM
Bun npomexyTouHoOl arrectauuu 9K3aMeEH, 3a4er 9K3aMEH
3a4€T
Ok3ameH - R 27
OO0mmas Tpy10eMKOCTh B Hacax 144 36 108
OO6m1ast TpyJOEMKOCTh B Yacax B 3a4E€THBIX €IMHHIIAX 4 1 3




5. COAEPKAHUE JTUCHUIIJIMHDBI

5.1. Conep:kanue pa3aesioB (MoayJieid) JMCIUTITHHBI

7 cemecTp

Ne
n/n

HaunmenoBanue
pa3nena (Momy.Jist)
JAACHUATINHBI

Conep:xanue

I[eJ'II/IMOCTb H NMPOCThIE
yucjia

Henumocth 1menbix uyucen. Teopema o JIeIEHUU C
octaTkoM. HaubGonpmmii oOmmii  genurens.  AJNTOPUTM
EBknmmma. Haummenwmee o6mee kpatHoe. IIpocteie u
cocraBHble uucia. CBoiicTBa mnpocThix uucen. Ilpusnax
npoctotel  uymcia. OcHOBHas  TeopeMa  apu(PMETHKH.
beckoHedHOCTh MHOXECTBa MPOCTHIX uwucesl. HepaBeHCTBO
YeOpIIeBa Jjis 72'()6). CucremMaTH4ecKue Yrciia.

Koneunrnle nenmunie
apoou

Koneunsle nenneie npobu. PasnoxeHue panuoHaIbHOTO
yuciaa B KOHEYHYIO IenHyro apoOb. [loaxonsimume npodu.
CBoiicTBa MOIXOAAIINX IPOOCH.

CpaBHeHHA B KOJIbLIE
HeJIbIX Y ces

CpaBHeHUs IO MOAYJIIO, UX OCHOBHBIE cBoicTBa. KombIio
KJ1accoB BbIYeTOB. [loyiHas ¥ IpUBECHHAs CUCTEMBI BBIUETOB.
MynpTUIUIMKAaTUBHAS Tpynna oOpaTUMBIX 3JIEMEHTOB B
KOJIblle KJaccoB BblueToB. [losie KiaccoB BBIUETOB IO
npocromy Moaymto. Oynkuusa Oitnepa. Teopembl Ditnepa u
®epma.

CpaBHeHuss ¢ Heu3BeCcTHOW BenuunHOM. CpaBHEHUS
nepBoi creneHu. Kpurepuil pa3pemMMOCTH W YUCIO
pemieHuii. PemieHne cpaBHEHWH NEPBOM CTENEHH METOJAOM
noxoopa, METoA0M Ipeodpa3zoBaHUs KOAPPHUINMEHTOB, IO
hopmyne Diinepa, ¢ TOMOIIBIO MOAXOASAIIMX APOOeit

CpaBHeHus 1o npocromy moaymo. CBefeHue k HanOosee
IIpOCTOMY BHAY. MakcumanbHOE 4MCIIO pemieHuil. Teopema
Bunbcona. CpaBHEHMS 10 CTENEHU IPOCTOTO YHUCIA.
Penykuus cpaBHEHHS 10 COCTaBHOMY MOJYJIO K CPaBHEHHIO
II0 CTENEHU MPOCTOr0 YMCJIA U K CPABHEHMSIM IO IIPOCTOMY
MOJTYJIIO.

[TepBooOpaznbie KOpHU U MHJEKCHI. [Tokazarenu yucen u
KJIACCOB IO JIaHHOMY IPOCTOMY MOJyJ0. YHCIIO KaccoB ¢
3aJlaHHBIM  TOKa3aTteneM. Teopema O  CyllecTBOBaHUU
MepBOOOPA3HOr0 KOpHS MO MIpOocTOMy Moaymwo. HHaekcs
4KCell U KJIACCOB MO JaHHOMY MoAyito. OCHOBHBIE CBOMCTBA
uHaekcoB. Tabmuubl uHAEKCOB. IIpriMeHeHHe WHIEKCOB K
PELICHNIO [IBYWIEHHBIX CPAaBHEHMH I10 IPOCTOMY MOJIYJIIO.
KBanparnunbie BbIYETHI U HEBbIUETHL. CMBOI Jlexkanapa.

Apudmernueckue TMPUIOKEHHS TEOPUHM CpPaBHEHUH.
Bolunicnenue ocTaTKOB NpU JEJIEHWHM Ha JAaHHOE YHUCIO.
IIpusznakn nenumoctu. OmpeneneHue UIMHBL IIEPUOAA,
TOJTYYaIOMIerocss Mpu OOpameHny OOBIKHOBEHHOW IpoOu B
JECSITUUHYIO.




Beckoneunbie Henunie
apoou

beckoneunblie nennpie 1podu. CXOAUMMOCTh 0€CKOHEYHBIX
LEMHBIX JpoOeii. Pa3znoxkeHue NnEWCTBUTEIBHBIX YHCET B
nenHeie  apodu. KBamparuuHbie HpPPANMOHATBHOCTH U
nepuoauueckue uenHele Apodbu. Teopema Jlarpamxka o
KBaJpaTUYHON UPPALUOHATBLHOCTH.

[Tpubnmkenue AEUCTBUTEIBHBIX YHUCENI MOIXOISIIMMHU
npobsimu.  Teopema  Jlupuxie, ee NpPUMEHEHHE K
MPE/ICTAaBJICHUIO TMPOCTOr0 4HCIa p zl(mod 4) B BHUJE

CYMMBI IBYX KB3JIpaTOB.

8 cemectp

n/n

HaunmenoBanue
pa3nena (Mmonxyuis)
JUCIHHUILINHBI

Conep:xanue

AKcHOMaTHYeCKHe
TeOpUH

3agaun 00OCHOBaHMSI MaTeMaTHKH. AKCHOMaTHYECKHi
Mmetoll. [lonsiTne 06 akcnomaruueckoil Teopuu. @opmanbHbIe
u HedopManbHble (coaep)KaTeNbHbIE) AKCMOMAaTHYECKUe
TEOpUHU. Cxema IIOCTPOEHUS HedopMaTbHON
aKCMOMaTHUYECKON TeOpHH; (OPMYIUPOBKA aKCHOMATUYECKOM
TEOPUH. CsaoiicTBa AKCUOMAaTUYECKUX TEOPHIA:
HENPOTUBOPEYUBOCTb, KaT€rOpU4HOCTbD, II0JIHOTA,
HE3aBHCUMOCTh aKCMOM B TJAHHOW TEOpUH.

AKcHOMaTHYeCKAs
TeopHUsi HATYPAJIbHBIX
quce

@OopMyIMpOBKA  COIEP)KATEIBHOM  aKCMOMAaTH4ECKON
TEOPUU HATypaJIbHbIX 4YMCEJ; IIEPBUYHBIE TEPMHUHBI U
akcuombl. HeszaBucumocts akcuom Ileano. [Ipunnun nonnon
MaTemMaTuueckod UHAYKIMU. CI0O)KEeHHEe U  YMHOXKEHHUE
HaTypanbHbIX uncen. OCHOBHBIE CBONCTBA CJIOXEHUS U
YMHOXEHUSA. AJIIUTHUBHAs MOJYrpynmna ¢ IOJYyKOJIbLO
HaTypaJIbHbIX YUCEI

Ilopssmok  BO  MHOXKECTBE  HATypaJIbHBIX  YHUCE.
OtHomenne «MeHpuie». OCHOBHBIE CBOMCTBA JIMHEWHO
YIOPSITOYEHHOTO MHOKECTBA U YIIOPSAIOYEHHOIO IOJTYKOJIbIIA
HaTypaJbHbIX YUCEIL

HesaBucumoctes akcumoMbl wuHAyKIMM. Harypaibhsle
KpaTHBIE U CTENEHU DJIEMEHTOB IOJYTPYIIBl, UX CBOWCTBA.
Kareropy4HoCTh aKCMOMATHYECKOM TEOPUM HATypaJbHBIX
yucen. [Ipobiema HEMpOTHBOPEUUBOCTH apUPMETHKH.

Koneunsie u OeckoHeuHble MHOXecTBa. (OCHOBHOE
CBOMCTBO KOHEYHOI'O MHOKECTBA. beCKOHEYHOCTh MHOXKECTBA
HaTypaJIbHbIX 4ucen. IIoHsATHE O KONMYECTBEHHOW TEOpHUH
HaTypaJIbHbIX YHCEIL

AKcHOMaTHYeCKHe
TEOPHUM LeJIbIX,
PAUMOHAIBHBIX,
JeHCTBUTEIbHBIX U
KOMILIEKCHBIX YHCeJI

@opMyIMpOBKAa AKCMOMATHYECKONM TEOPUHM LENbIX YHCElL.
CpolicTBa ILIENBIX 4YMCEN; NPEICTaBICHHUE LENOr0 4YHciaa B
BU/JIE Pa3HOCTHU JIBYX HaTypaJbHBIX yHcels. KareropuuHocTs u
HENPOTUBOPEYMBOCTh  AKCMOMATUYECKOW TEOPUM  ILIEJIBIX
YHUCEL.

@opMyIUpOBKa AKCMOMATUYECKOW TEOPUM palMOHAIBHBIX
yucen. CBOWCTBA pPALMOHAIBHBIX YHCEI; IUIOTHOCTh IOJIA
paloOHaIbHBIX qucell. HenporusopeunBoctsb u
KAaTErOPUYHOCTh AKCHOMATHYECKOM TEOPUM PalMOHAIBHBIX
YHUCEIL.




Hopmuposannoe ToJje. [TocnenoBarenbHOCTH B
HOPMHUPOBAHHBIX MOJIsIX. CBOMCTBA MOCIENOBATEIBHOCTEN B
HOPMHUPOBAHHBIX NOJsIX. [locimenoBareibHOCTH 3JEMEHTOB
JUMHEWHO ynopsaodyeHHoro mnons. llocinenoBatenbHOCTH
3JIEMEHTOB apXUMEIOBCKH JIMHENHO YIOPSIAOYEHHOTO TIOJISL.
AKcuomaTuyeckass ~ TE€OpHsl  JACHCTBUTEIBHBIX  YHUCEl.
JIeCTBUTENBHOE YHCIIO KakK Mpeaesl MOCIEA0BATEIIbHOCTH
pannoHanbHbIX ynces. CyliecTBOBaHUE KOPHS HATypaJbHOU
CTEIIEHU U3 TIOJIOKUTEIIBHOTO JEHCTBUTEIBHOIO YHCIIA.
KareropuuHocTs M HENPOTHUBOPEUYMBOCTh AKCHOMAaTUYECKOU
TEOPUU JCUCTBUTEIbHBIX YHCEL.

AKcuomaTHyeckass TEOpHsl KOMIUIEKCHBIX yuces. CBOHCTBa
KOMIUJIEKCHBIX YHUCell. Kareropnunocts u
HEMPOTUBOPEUYNBOCTh AKCMOMAaTUYECKOU TEOPUH
KOMIIJIEKCHBIX YHCEJL.

JIuHelnbpie a.]'[l"e6pbl HaJ TIOJIEeM JEHCTBUTENIBHBIX YHCE.

8 JInneiinbie anreopnl Teno «BarepHnonoB. AnrebOpa umcen Komu. Teopema
dpobenunyca.
5.2. Pa3gessl AMCHMIIIMH M BHALI 3AHATHHA
B TomM wumncne B
Ne HaumenoBanue pasjaeJia paxr. N
Jlekn. WHTEPAKTUBHOU CPC Bcero
n/n AUCHUTLTMHBI 3aH.
dbopme (yac)
1. | deamMocTh M MPOCTbIe YHCJIA 2 2 - - 4
2. | KoHeuHble nenHbie Apooun 2 2 - - 4
3. | CpaBHeHHsI B KOJbIE IeJIbIX 2 2 - - 4
qyHcell
4. | beckoHe4HbIe LeNMHbIE TPOOH 2 2 - - 4
5. | AKcnomMaTH4yecKue TeOpHuu 2 2 - - 4
6. | AkcumomaTuyeckasi Teopus 2 2 - - 4
HATYPAJbHBIX YK Ce]
7. | AkcuomMaTuyeckue TeOpuH - 2 - 4 6
HeJIBIX, PaUMOHAJILHBIX,
AeMCTBUTEJIbHBIX "
KOMILJIEKCHBIX YHCeJl
8. | Jluneiinbie aareopnl - 2 - 4 6
Bcero B 7 cemectpe: 12 16 10 8 36
B mom uucne 8 JeKIl | TMpakKT.
UHMEPAKMUBHOU (hopme S 5
AKcHOMATHYeCKHE TeOPUH 4 4 - 5 13
AKcnomMaTH4ecKas Teopus 4 4 - 10 18
HATYPAJbHBIX YHCE]
AKcuomMaTH4ecKue TeOpuH 2 4 - 20 26
HeJIBIX, PALMOHAJILHBIX,
AeHCTBUTEIbHBIX "
KOMILJIEKCHBIX YHCeJ




JInHeiinbie aaredpol

Bcero B 8 cemectpe:

12 14 10 55 108

B mom yycie 8
UHMepaKmusHou ghopme

JICKI] ITpakKT.

Drzamen

Bcero:

24 30 20 63 144

B Tom YHUCJIE, HCITOJB30BAHUEC HHTCPAKTUBHBIX (l)()pM, JICKI] ITPAaKT.

TEXHOJIOTr i

10 10

Jleknuu

Ne
n/n

HaumenoBanue pas3aena

(MoayJisi) TMCUMILTUHBI

Conep:xkanue

Jlexkuuu — 7 cemecTp

1-3

I[eJII/IMOCTB H IPOCTHIC YUCJIA

Henumocth 1ensix yucen. TeopemMa O OENEHUH C
OCTaTKOM. Hau6onpmmii 001U JICJTUTEIIb.
Anroputm  EBkimpa.  PaciimpeHHbI — anroputm
EBxinpa. Bzaumuo mnpocteie uncna. Hammensiiee
o0111ee KpaTHoeE.

[Ipocteie 1 coctaBHble ymcna. CBONCTBa MPOCTHIX
yucen. [lpuznak mpoctoTel uyucia. OcHOBHas
TeopeMa apudmeruku. beckOHEYHOCTH MHOKECTBa
npocThIX uncen. HepaBenctBo YeOrbiena s ﬂ(x).

4,5

Koneunble nennbie apodu

Koneunbie  nennele  npobu.  PazmokeHue
palMOHATIBHOTO YHUCIIa B KOHEYHYIO IIETIHYIO JpOOb.
[Monxonsamme  npobu. CBoMCTBA  MOIXOISIIMX
Jpo0eit.

6,7

CpaBHeHHSI B KOJIbII€ LIEJIBIX
yucea

CpaBHeHUS IO MOJYJIIO, UX OCHOBHbBIE CBOMCTBA.
Konbuo kiacco BeueToB. [lonHas u npuBeneHHas
CUCTEMBl BBIUETOB. MYyJbTUIUIMKATUBHAS Tpymmna
00paTUMBIX 3JIEMEHTOB B KOJIbLIE KJIACCOB BBIYETOB.
ITose K1accoB BBIYETOB IO MPOCTOMY MOAYJIFO.

Dyukums Diniepa. Teopemsl Diinepa u Pepma.

CpaBHeHUs c HEU3BECTHOM  BEJIMYMHOM.
CpaBHeHus IEepPBOM CTEIICHHU. Kpurepnii
pa3pelIMMOCTH M YWCIO pelieHui. Pemenue
CpaBHEHHMI TepBOM CTENEeHH METOoA0M Moa60pa,
METOJIOM TIpeoOpa3oBaHust Kod3()(PUIHMEHTOB, 1O
dopmye Diinepa, ¢ MOMOLIBIO MOAXOSIIUX Apodeit

CpaBHeHus 1o npoctoMmy monymoo. CBelneHue K
Haubosee MPOCTOMYy BUAY. MaKCHUMaabHOE YHCIO
pemennii. Teopema Bunbcona. CpaBHeHHS 1O
CTENEHU MPOCTOro yucia. Pemykiusi cpaBHEHUs 1O
COCTaBHOMY MOJYJII0 K CpPaBHEHHUIO IO CTENEHU
IPpOCTOr0 4YHCIa M K CPaBHEHUSAM II0 IIPOCTOMY
MOJTYJIIO




[TepBooOpaszHbie KOpHM U HWHAEKCHL. [lokazaTenu
Yucel M KJIAcCOB IO JAHHOMY IPOCTOMY MOJYJIIO.
Uucno kiaccoB C 3aJaHHBIM IOKazaresnem. Teopema
O CYIIECTBOBAaHMHM IEPBOOOPA3HOTO KOPHS IO
MIPOCTOMY MOAYJIIO.

NHpexkcbl yucen W KIaccoB MO JAHHOMY MOJYJIIO.
OCHOBHBIE CBOMCTBA MHAEKCOB. TaOIMIIEI HHIEKCOB.
[IpumeHeHne HMHAEKCOB K PEIICHUIO JIBYWICHHBIX
CpPaBHEHUU I10 MPOCTOMY MOJIYJIIO.

KBaI[paTI/ILIHBIC BBIYETHI M HEBBIUETHl. CHUMBOJI

Jlexannpa.

ApudmeTnueckre MPUIOKEHUS TEOPUU CPaBHEHHIA.
Brluucienue oCTaTkoB IMpU JCJICHUM Ha JaHHOE
yrcno. [Ipusnaku nenumoctu. OnpeneneHue JITHMHbBI
nepuoja,  MOJy4arollerocs  MOpu  OOpalieHuH
OOBIKHOBEHHOU Ap0oOU B JECITHUUHYIO.

10

beckoHeuHble HeNMHbIE APOOH

beckoneunsle nenHele Apodbu. CXOIUMOCTb
OeCKOHEUHBIX  LEeMHbIX  JpoOeil.  Pasznoxkenue
JICHICTBUTEIbHBIX YHCEJ B LIETIHBIE IPOOH.

KBanparuunbie HPPaALUOHAIBHOCTH "
nepuoanyueckue enueie aApoou. Teopema Jlarpamxka
0 KBaJpaTUIHON UPPALIMOHATBHOCTH.

[Ipubmxenue JIEUCTBUTEIIHLHBIX
MTOAXOASIIMMH JTPOOSIMHU.

YHUCCJI

Jleknuu — 8 cemecTp

AKCHOMATHYEeCKHE TCOPHH

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

MaTE€MaTHKH.

[Tonsitue 00
dopManbHBIE U
(conmeprkatenbHbIC)
akcuomaruueckue Teopuu. (Cxema IOCTpOEHUS
HedopMaTbHOM AKCMOMaTHUYECKOMN TEOPHH;
bopmynnpoBka akcuomarudeckoit Teopun. CBoiicTBa
AKCHOMATHYECKUX TEOpUH: HENPOTUBOPEUYHUBOCTb,
KaTerOpUYHOCTb, II0JTHOTA, HE3aBUCUMOCTb aKCUOM B
JTAHHOM TEOpHHU.

2,3

AKcHOMATHYECKAA
HATYPAJbHBIX YHCeJI

Teopus

DopmyIHpOBKa COAEPKATENBHON
AKCOMAaTHYECKOW TEOpPUHM HATypaJbHBIX YHCEIl,
NIEPBUYHBIE TEPMHUHBI M aKCHMOMbI. HesaBucumocts
akcuoM  lleano.  IlpuHmmun — MaremaTnyecKou
uHAYKIMHA. CIOXEHHE M YMHOKEHUE HATypajbHBIX
yucen.  OCHOBHBIE  CBOMCTBAa  CIIOXKEHUS U
YMHOXKCHHUS. AnnuTuBHAs MOJyTPyIIa u
ITOJIYKOJIBIIO HATYPaJIbHBIX YHCEIL.




[Topsimok BO MHOKECTBE HATypaJIbHBIX YHCEI.
OtHomenne  «MmeHbme». (OCHOBHBIE  CBOMCTBA
JIMHEHHO YIOPSIIOYEHHOTO MHOXECTBA i
YIOPSIIOYSHHOTO TIOJYKOJIbIIAa HATYPATbHBIX YHCEIL.

HeszaBucumocTs AKCHUOMBI WHIYKIIHH.
Kareropuanocts aKCHOMaTHYECKOU TEOPUH
HaTypaJbHBIX qrced. [Tpobnema
HEMIPOTHBOPEYNUBOCTH apU(PMETHUKH.

Koneunrie u 66CKOH€‘-IHLIC MHOXCECTBaA.
OCHOBHOE  CBOWCTBO  KOHEYHOTO  MHOXKECTBA.
BeckoneuyHOCTF MHOXKECTBA HaTypaJIbHbIX YHCCIL.
[ToHATHE O KOJWUYECTBEHHOH TEOPUHM HATYPaJbHBIX
YHCEJL(CAaMOCTOSITEIbHOE U3YUCHHUE)

4,5

AKcHuoMaTHYeCKHE TEOPUH
HEeJbIX, PAIMOHAIBHDBIX,
JeHCTBUTENbHBIX U
KOMIIJICKCHBIX YU CEJ

@opMynMpOBKa aKCUOMATHYECKOM TEOPUM LIEIBIX
yucen. CBONCTBA ILEIbIX YHUCEN; IPEJICTABICHHUE
LEJIOT0 YHCIIa B BHUJE PA3HOCTH ABYX HATypPallbHBIX
yuces. KareropuuyHocTp M HENPOTUBOPEYMBOCTH
AKCMOMAaTHYECKOU TEOPUH LICJIBIX YUCEIL.

®opMyJIMpOBKA AKCMOMAaTHUYECKON TEOPUU
pauuoHanbHbIX 4yHcesn. CBOICTBAa palMOHAIBHBIX
Yyuces; IUIOTHOCTh TOJISL  PAllMOHATBHBIX  YHCEIL.
HenpotuBopeunBocTts u KaTerOpU4HOCTh
AKCMOMATUYECKOM TEOPUHU PAllMOHAJIbHBIX YUCEN.

Hopmuposannoe mone. IlocinenoBatenbHOCTH B
HOPMMPOBAHHBIX MOJISIX. CaoiicTBa
IIOCJIEA0BATEIBHOCTE B HOPMUPOBAHHBIX IOJISIX.
IlocnenoBaTeIbHOCTH  DJIEMEHTOB JUHEIHO
YHOPSAA0YEHHOTO OJIS. [TocnenoBarenpHOCTH
3JIEMEHTOB apXUMENOBCKHA JINHENTHO
YHOPSAA0OYEHHOTO MOJIS.

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

CylecTBOBaHUE KOpPHSA HATypaJlbHOW CTENEHU U3
MMOJI0KUTETBHOTO JIEMCTBUTEIHHOTO YHCIa.
Kareropuunocts u HENPOTUBOPEUYUBOCTH
AKCMOMAaTHYECKON TEOPUU AEHCTBUTEIbHBIX YHCEIL.

AKcHOMaTH4ecKasi TEOpUsl KOMIUIEKCHBIX UHCEIL.
CBoiicTBa KOMIUIEKCHBIX 4uncen. KareropuuHocTs u
HEIPOTUBOPEYUBOCT  AKCMOMATHUYECKOM  TEOpHUH
KOMILIEKCHBIX YHCEJL.

JInHeliHbIe aJIredpnl

JluneitHple anreOppl HAX TOJEM JEHCTBUTEIBHBIX
ymucen. Teno kBarepHHOHOB. Anrebpa uucen Koamm.
Teopema @pobeHnyca.




IpakTuyeckue 3aHATHS

Ne
n/n

HauMenoBanue pa3aena
(MoayJisi) TMCUMILIUHBI

Conep:xkanue

IpakTuyeckue 3aHATHA — 7 ceMeCTP

1-3

I[EJII/IMOCTB H IPOCTHIC YUCJIA

Jlenenue ¢ ocratkoM. HanOombmmii o0Luii JeauTeib
JIBYX 1enbIX yucen. Anroput™m EBkinpa. JluneitHoe
MIPEACTABICHUE HAWOOJBIIET0 OOIIEro JeIHTEIIs
yucen a,b B Bune d=ax+by. Pacimpennsiii anroputm
EBximmna. Hanmenbiiee o61iee kpaTHoe.

[Ipocteie u cocraBHble 4yucna. [Ipu3Hak mpocToro
qyuca. Pemero Opatocena. Paznoxenue
HAaTYpaJIbHOTO 4YHCIAa B MPOU3BEACHHE MPOCTHIX
MHOXHUTene. Haxoxxnenue HamOosbiiero ooOmero
nenutens (HauMEHbIIEro oOIIero KpaTHOTo) IIeNbIX
YHCEJI 110 UX KAHOHUYECKOMY Pa3JI0KECHHUIO.

CucremaTuueckue qucra. Apudmernueckue
Oomepalvy  HajJ  CHUCTEMAaTUYECKUMH  YHCIIAMH.
[lepeBon uucen W3 OAHOM CHCTEMbI CYHCICHHUS B

APYTYIO.

4,5

KoHeuHble nenubie apodu

Pa3znokeHue panuoOHaIBbHOTO YHCIAa B KOHEUHYIO
nenHyr Apoos. I[logxomsmue npobu. CoiicTBa
NOAXOIAIINX Jpo0Oeil. Pemienune HeompeeneHHbIX
ypaBHEHUWIl TiepBOM cremeHun ax + by = ¢ (c
NOMOIII0  anroputMa EBKnMaa, pacmIMpeHHOro
anroputMa EBKiMzIa, ¢ NOMOUIbIO MOAXOASIINX
npobeii).

KonTponbHas padorta Ne 1

12

CpaBHeHHH B KOJIbII€ I EJIBIX
qyuceJa

CpaBHEHHs IO MOJIYJIIO, UX OCHOBHBIE CBONCTBA.
Konpno kiaccoB BerueToB. IlonHas m npuBeneHHas
CHUCTEMBI BBIYETOB. MyNIbTUIUIMKATUBHAS TpyIIa
00paTUMBIX AJIEMEHTOB B KOJbIE KJIACCOB BBIYETOB.
ITosie KJ1aCCOB BBIYETOB 110 MPOCTOMY MOAYJIIO.

Oyukuus Oitnepa. Teopemsl Oiinepa u dDepma.
HaxoxxneHue ocTtatka OT JeJeHHs Ha 3aJaHHOe
YHCIIO.

CpaBHeHusl ¢ Heu3BeCcTHOW BenuunHOW. Kpurepuit
Pa3pelIMMOCTH ¥ YHCIIO PEIICHUH CPaBHEHUS NIEPBOM
crenieHd.  PemieHne  cpaBHEHUH  UCHBITAHUEM
AJIEMEHTOB ITOJIHOW CHUCTEMBI BBIYETOB M METOIO0M
npeoOpa3oBaHusi KOXPPHUIHUEHTOB, 1O (dopmyJe
Diliepa, ¢ TIOMOIIBIO  TMOAXOIANINX  APOOEi.
CpaBHEHUsI TEpBON CTENEHUM U HEOIPENEICHHbIE
YpaBHEHHS.

CucreMsl cpaBHeHUI mepBoil crerneHu. CpaBHEHUS
no mpocromy Moaymo. CpaBHEHHs TO CTENEHH
OpoCTOr0  yucia. Peaykuus — cpaBHEHHS 1O
COCTaBHOMY MOJYJIO K CPaBHEHHUIO II0 CTENCHH
IIPpOCTOr0 4YHCIa M K CPaBHEHUSAM II0 IIPOCTOMY
moayJto. [Iposepounast pabora.




[Topsinok (mokasarelib) YyMcia U KJIacca BBIUETOB IO
JTAHHOMY MOJYJIIO, €ro CcBoicTBa. YHUCIIO KJIaccoB ¢
3aIaHHBIM TIOKa3aTeJieM [0 TPOCTOMY MOIYJIIO.
Haxoxnenue mepBooOpa3HbIX KOpHEH. WMHIEKCH
YuCceNl W KIACCOB MO JAaHHOMY MPOCTOMY MOIYJIIO.
CgoiictBa nHaeKCcOB. [locTpoeHre TaOIHI] UHIEKCOB.
[IpuMeHeHHe WHIEKCOB K PEHICHUIO JIBYWIEHHBIX

cpaBHeHui  ax" sb(mod m) U TIOKa3aTelbHBIX

cpaBuenuit Bua a* = b(mod m).

KBanmpaTtuunbie BblYETHI W HEBBIUETHL. Kpurtepuit
Oiinepa. Cumbon Jlexxanapa.

ApudmeTnueckre MPUIOKEHUS TEOPUU CPaBHEHHIA.
[lpusznaku  genumoct.  OmnpeneneHue  JUIUHBI
nepuoia,  MONydalollerocss mpu  oOpalleHuu
OOBIKHOBEHHOM APOOH B JCCSITHUHYIO.

beckoHeuHbIe LEMHbIE  ApoOH. Paznoxenue
13 JNIEUCTBUTEIBHBIX  YHCEJI B  IEHHBIE  JAPOOH.
15_ BeckoHeuHble nenuble Apoou | KBagpatuunsie HUPPALMOHATILHOCTH H
MIEPUOINYECKHE LICTTHBIC APOOH.
[TpoBepounas pabota Ne 2
IIpakTnyeckue 3aHATHA — 8 ceMecTp
bunapHbie OTHOIIEHHS HA MHOXKECTBE, UX CBOWCTBA.
OTtHolIeHne SKBUBAJCHTHOCTH. OTtHoleHne
1-2 | AkcuoMaTnyeckmne TeOpPUU TTOpAZKA. v
bunapueie u n-apaele  omepanuu. CBolicTBa
OMHAapHBIX omepauuid. AJTeOpbl:  MOMYTPYMIIHI,
MOHOW/IBI, TPYTIIBI, TOJYKOJIbIIA, KOJIBIIA, TEJa, TOJIA.
AKcuomaTHyecKas TeOopus HaTypaldbHBIX YHCEI.
AITMTUBHAST TIOJNYTPYIa HATypaldbHBIX  YHCET.
[ToyKOJb110 HATYpaIbHBIX YHCEIL.
3-4 AKcuoMaTuvecKkasi Teopusi YropsigoueHHOe TMOMYKOJbIIO HATYpPaJIbHBIX YHCEI.
HATYPAJIbHBIX YHCEJ Porp  akcuoMbl ~ MHIOYKIMM B MOCTPOCHHUH
apuMETHKHU HATYpaJIbHBIX YUCEL.
[loHsiTHE O KOJIMYECTBEHHOW TEOPUU HATypPaJbHBIX
YJHCel.
YnopsigoueHHoe KOJIBIIO IIEJIBIX YHCel.
VYnopsgoueHHOe  1OJ€  palMOHAIbHBIX  YHKCEIN.
[IpencraBnenue parmoHAIBHBIX YUCENT ACCIATUIHBIMU
JIpoOsIMHU.
AKcHMOMaTHYECKHE TEOPUH VYnopsanouyeHHOe T1oje  JAEHCTBUTEIbHBIX  YHCEIL.
5.7 | UeJIbIX, PAHOHAILHBIX, [IpencraBnenue JIEHCTBUTEIILHBIX qucel

NeHCTBUTEIbLHBIX U
KOMILIEKCHBIX YHCeJI

JeCATUYHBIMU Apo0siMu. [loie KOMITJIEKCHBIX YnCer.

Mopdusmsl yHHuBepcaiabHbIX anredp. ['omomopdHubie
00pa3bl. KaTeropu4HOCTh aKCHOMATHYECKHX TEOPHid
LENbIX,  pallMOHAJBHBIX,  JEHCTBUTEIBHBIX U
KOMIIICKCHBIX YHCEII.

KontposbHast padota Ne 3




6. JABOPATOPHBIN TIPAKTUKYM

JlabopaTopHBIi MPAKTUKYM IO TEOPUH YHCE M YHCIOBBIM CUCTEMaM Y4EOHBIM IIAHOM HE

MIPeyCMOTPEH
7. MPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)

KypcoBoii mpoekT (paboTa) 1o Teopuu Yuces U YUCIOBBIM CUCTEMaM y4eOHBIM IUIaHOM He

MpeAyCMOTPEH
8. YYUEBHO-METOANYECKOE U UTHOOPMALNOHHOE OBECIIEYEHUE

JUCHHUIIJINHBI

a) OCHOBHasl JIMTepaTypa:

. Cuszoui, C.B. Jlexiuu 1o Teopun yrcell. [Tekcr]: yueOHoe mocodue uist CTyACHTOB By30B/
C.B. Cusprii- M.: ®U3MATIJINUT, 2017. - 192 c.

. Cuxopckas, I'. A. Anrebpa u Teopust yucen : yueOnoe nocodue / I'. A. Cukopckas. —
OpenOypr : OperOyprckuii rocynapcrsennsiii yausepcurer, ObC ACB, 2017. — 304 c.
— ISBN 978-5-7410-1943-6. — TekcT : 3NEeKTPOHHBIN // DIeKTpOHHO-OMOIMOTEeYHAs
cucrema [PR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/78763.html

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

M.: ®nunTa: Hayka, 2016. — 464 c.

0) AOMOJIHUTEIbHAS JIUTepaTypa:

. Anoponos, M. K. MaremaTtnka NeHCTBUTEIBLHBIX M KOMIUTEKCHBIX uucen. [Tekcr]: N.K.
Anpnponos. — M.: [Ipocenienue, 1975.

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

. Byxwumab, A.A. Teopust uucen. [Tekcr]: yueOHOE mocoOHe sl CTYASHTOB BY30B / A. A.
Byxmta6. - 3-¢ u3., crep. - CII0. : Jlans, 2008. - 384 ¢

. Bunoepaoos, U.M. OcHoBbl Teopuu uncen. [TekcT]: yaeOHuk st yauepcuteron / M. M.
Bunorpaznos. - M. : Hayka, 1972. - 173 c.

. I'pubanos, B.Y. CoopHUK ynpaxHeHui mo teopun uncen. [Teker] / B.Y. I'pubanos, I1.1.

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

. Kouesa, A.A. 3anayHuk-npakTHKyM 1o airedpe u Teopun umcen. [Tekct]: ydeOHOe

nocobue Juis CTyIEHTOB-3a0YHUKOB 2 Kypca (U3MKO-MaTeMaTHYeCKHX (aKyIbTETOB

nenarorundeckux HHCTUTYTOB. Y. 3 / A. A. Kouesa. - M. Ilpocsemenue, 1984. - 41 c.


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

10. Kowenes, FO.I'. HayuHble OCHOBBI WIKOJIBHOTO Kypca MaTE€MaTUKH TPH H3yYCHHUU
yucinoBbiX cucteM. [Tekcr]: merox. ykasanms / FO.I. KomeneB. — HoBocubupck:
HI'TIN, 1980.- 64c.

11. Jlapun, C.B. UYwucnosele cuctembl. [Tekcr]: ydeOHoe mocodbme / C.B. Jlapun. —
Kpacnosipck: KpacHosipckuii roc. negaroruvyeckuii unctutyT, 1990. — 182c.

12. Muxenosuuy, I11.X. Teopus uucen. [Tekcrt]: yae6Hoe mocobue / II1.X. MuxenoBud. — M.:
Bricmas mikouna, 1962. — 260 c.

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

14. Cmonun, FO.H. Anrebpa u Teopus 4mcen [DIESKTPOHHBIN pecypc] ydeOHOe mocodue
JUTSL CTYJICHTOB (PU3HKO-MaTEeMATHUECKUX (PaKyJIbTETOB BBICIITUX ITEJarOTHYECKUX BY30B
/ ¥O. H. CMomnuH. - 4-e u3a., crep. - DIEeKTPOH. TeKCTOBbIe aaH. - M. : @nunra : Hayka,
2012. - 464 c.

15. Cmonun, FO.H. YuciioBsie cucTeMBbl. [DIEKTPOHHEIN pecypce]: yueoHoe mocodue / FO.H.
CmonuH. — M.: ®nunTa: Hayka, 2010. - 112 c.

16. llnenepman, JL.b. COopHuk 3ama4y mo anreOpe u Teopuu uucen. [Tekcr]: yueOHoe
nocobue. 3-¢ usa., crep./ JI.b. Illnenepman. - CIIO.: M3natensctBo «Jlanby, 2008.-

224c.

B) IPOrpaMMHoOe o0ecreveHune:

1. Pabora Ha KOMIBIOTEpE HPOBOJUTCS C HCIOJb30BAHUEM JIMIEH3UOHHBIX BepCUit
ornepanuonnoi cucrembl Microsoft Windows XP Prof.

2. 1ns paboThl B OMOIMOTEKE HCTIONB3YETCS 00IIEBY30BCKOE TUIIEH3MOHHOE TPOrPaMMHOE
obecneuenue «Mpbuc-64», B cocraBe kotoporo BxomiT APM «Karanoruzarop», APM
«Yuratens», APM «Anmunuctparop», APM «Kommiekraropy, Web-Up6uc (CZ39.50)

3. JIuuensuonHas nporpamma AVYII (IlaxTer) — KoMIUIEKC « DIEKTPOHHBIE BEJOMOCTH

r) 0a3bl1 JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U IIOMCKOBbIEC CUCTEMBbI:
1. HarmonanbHeii iudpoBoit pecype Pykont. Pexxum noctyna [http://www.rucont.ru/].
2. VuauBepcuterckas 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 0O0ecTiedYeHUs VISl CAMOCTOSITEIbHOM PadoThI
00y4yaroumuxcs Mo JUCHUILINHE:

1. Opl" aHHU3aLUs CaMOCTOSTEIbHOM pa6OTLI CTYACHTOB B YYPCKJICHUHU BBLICHICTO 06pa303aH1/1;1

[Texct]: meTonuueckune pexomennauu / Coct.E.b. Manysuna, E.D. Hopuna; Anraiickas roc.
Axanemus o0p-g um. B.M. lllykmmna. — buiick: ®I'BOY BIIO «AI'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCHUIIJINHbI



HanmeHoBaHue MOMEIIEHHH 7SI TIPOBEICHHUSI BCEX BUIOB YUeOHOMN IEATEIBHOCTH, TIPETY CMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM YHCJIE MOMELIEHHs Il CAMOCTOSTENBHOM paboThl, C yKa3aHHEM IMepeyHs
OCHOBHOTO O0OpYIOBaHHs, y4eOHO-HATISITHBIX IIOCOOWI ¥  WCIOIB3yEMOTO MPOrPAMMHOIO
obecrnieueHust

Anpec (MecTomONIOKEHHE)
HOMEIICHHUHN IJIs IPOBEICHUS
BCEX BUJIOB y4eOHOIt

JIeATeTbHOCTH IIPEAyCMOTPEHHOM
yueOHbIM IUIaHOM (B cllydae
peanu3anuy 00pa3oBaTeIbHON

IpOrpaMMBl B CEeTeBOH (opme
JIOTIOTHUTEIIBHO yKa3bIBaeTCs
HaNMEHOBAaHHE OpraHU3alHHU, C
KOTOPOH 3aKJIIOUEH JOTOBOD)

Ayn. 106 YueOHast puzndeckast 1abopaTopus

VueOHast ayauTopusi Ul MPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHSTHH CEMHHAPCKOTO THIIA,
KypPCOBOTO MPOEKTHPOBAHUS (BBIIOJHEHUSI KYPCOBBIX paboT), TPYNIOBBIX W WHIAWBHIYATbHBIX
KOHCYJIbTALIMi, TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTeCcTallu

CreunanmnpoBanHas Mebenb. TeXxHHUECKHe CPECTBA 00yUICHHUS: KOMITBIOTEPBI, 000pyIOBaHHS IS
(hU3HKH, HATHYHE TOIKITIOUCHHS K ceTH VHTepHET.

Microsoft WindowsXP Ne iuensun 44039700, Microsoft Office - 2010 Ne siuensuu 49379849
Iepeuenv nuyen3uoHHO20 NPOSPAMMHO20 0becheyenus. Pexeuzumbl noomsepaicoaroueco 00KymMeHma
Koncynomanm Ilnoc JJoeosop Ne26 om 30.12.20222 OO0 «FOpxomny

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

Borland Developer Studio 2006 Professional AcademicEdition SKU: BDB0006WW1518A
Borland Developer Studio 2006 Professional AcademicEdition (cemeeaa eepcua Kueas
mamemamuxa 5.0

JKusas ¢uszuxa

Jlozo Mupwi: Beposimnocmu

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

JKusass 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[-00001380om 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CIIO mno JMIEH3HOHHBLIM COrJAIIEHHSAM B CBOOOJTHOM
pacnpocTpaHeHuH, B TOM qucae no

GNUGeneralPublicLicense m anajgoram: 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 nan ananor)
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— peaakrop TectoB, LibreOffice

Poccuiickass ®@enepanus, 659300
r. bwiick, yn. Coserckas, 9,
y4eOHEIi Kopiryc 3

Ayn. 126 YuebOHas pusudeckast 1abopatopus

VYueGHasi ayauTOpus Ui MPOBEICHHS 3AHATHH JEKIHOHHOTO THIA, 3aHITHI CEMHHApCKOTO THIIA,
KypCOBOTO TIPOSKTHPOBAHMS (BBIIIOJIHEHHS] KYPCOBBIX pabOT), TPYNIOBBIX M WHAWBHIYAIBHBIX
KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJIS U TIPOMEXYTOYHOM aTTeCTalluK

Creranu3upoBantas Mebenb. TexHuueckne cpeacTBa OOydeHHs: CTAIMOHAPHBIH KOMIIBIOTED,
MIKOJIbHOE (pH3MYecKoe 000pyI0BaHNe, HATNYINE ITOKIIOYEHHS K ceTn VHTepHeT.

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

CIIO 1no JHIEH3UOHHBLIM COTIJIAIIEHUAM B CBOOOJTHOM
pacnpocTpaHeHHH, 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 uau 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 nan anaxor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Jlemsep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— peaakrop TecroB, LibreOffice

Poccwuiickast @enepanus, 659300
r. bwiick, yn. Coserckas, 9,
y4eOHbIi Kopyc 3

Ayn. 133 KommnbroTepHslii Kiiacce

VYuebHasi ayauTOpUs Ul MPOBENICHUS 3aHATUH JICKIMOHHOTO THIA, 3aHATHH CEMHHApCKOro THIIA,
KypCOBOTO TIPOEKTHPOBAHMS (BBIIIOJHEHHs] KYPCOBBIX pabOT), TPYNIOBBIX M WHAMBHIYAIBHBIX
KOHCYJIBTAIH, TEKYIIEr0 KOHTPOJIS X IPOMEKYTOYHOIT aTTeCTallin

Crenpanu3upoBanHasi Me6Genb. TeXHHIeCKHe CpelIcTBAa 00yUIEHHNS: KOMITBIOTEpHl, HOYTOYKH, HAIMUIHE
MOAKITIOUEHNS K ceTh VIHTepHer.

Tepeuenb nuyeH3u0HHO20 NPOSPAMMHO20 0becneyenus. Pekgusumel noomeepcoaroujeco OOKyMeHma
OC Windows 10 PRO, Microsoft Windows 10 Home Kourtpaxrt Ne 19/6 — A ot 18.11.2019
Kaace VR: KonTpakT Ne 19/2 — DA ot 18.11.2019

Movavi Video Editor Academic Edition 2020 JITuyenzuonnwiii 002060p Hna ucnonv3osanue
npozpammnozo obecneuenusn om 26.02.20212.

Poccuiickass ®eneparms, 659300
r. bwmiick, yn. Coserckas, 9,
yueOHbIi Kopyc 3




Movavi Photo Editor 6 Jluyensuonnvii 002060p Ha ucnoiv3oeanue nPOZPAMMHOZO
obecneuenusn om 26.02.20212

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

CVYB/] Pen ba3el Jauubix Cornamenne Ne 441/11-21V ot 30.11.21r. OO0 «Pen Copr»

AKT npueMa nepegauu mpas 06.12.2021r.

Cornamenue o KoHduaeHIraapbHocTH Ned40/11-21K

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

AKT mpueMa nepefauu mpas 25.02.2022r.

Cornamenune o koHuaeHIMaapHocTH Ne440/11-21K

CIIO no JMIEH3HOHHBIM COrJAINEHHAM B CBOOOJIHOM
pacnpocTpaHeHUH, B TOM qyucJae mno

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 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 nan ananor)
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— pegakrtop tectoB, LibreOffice

Ayn. 213

YyeOHast ayauTOpHsl IJIsi MPOBEICHUS 3aHATHH JICKIMOHHOTO THIIA, 3aHATUH CEMHHAPCKOrO THIIA,
KYpCOBOTO TPOCKTHPOBAHUS (BBIMOJHEHHUS KYPCOBBIX pPa0OT), TPYMIOBBIX W WHIMBHUIYaJIbHBIX
KOHCYJIbTAIMH, TEKYIETO KOHTPOJIS U IIPOMEXKYTOYHOM aTTeCTalluy

CrenuanusupoBaHHas MeOenb. TexHu4yeckue cpeacTBa o0y4eHHs: HaM4YMe MOJIKIIOYEHUS K CeTH
HHTEepHeT, IepeHOCHOE 000pyI0BaHKE

Poccuiickass ®Penepanus, 659300
r. bwmiick, yn. Coerckas, 9,
y4eOHBIi Kopiryc 3

Ayn. 214

VYueOHast ayuTOpus ISl IPOBEICHHS 3aHATHI JICKIIMOHHOTO THIA, 3aHATHH CEMHHApPCKOro THIIA,
KYPCOBOTO TPOCKTHPOBAHUS (BBIMOJHEHHUS KYPCOBBIX pPa0OT), TPYMIOBBIX W WHIMUBHUIYaJIbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U IIPOMEXKYTOYHOM aTTeCTalluu

CrenuanusupoBaHHas MeOenb. TexHu4eckue cpeacTBa o0y4eHHs: HaM4YMe MOIKIIOYEHUS K CEeTH
HHTepHeT, IepeHOCHOEe 000pyI0BaHKE

Poccuiickass ®enepanus, 659300
r. bmiick, yn. Coserckas, 9,
y4eOHBIi Kopiryc 3

Ayn. 215

VYueOHast ayuTopus ISl MPOBEICHHS 3aHATHI JICKIIMOHHOTO THIA, 3aHATHH CEMHHApPCKOro THIIA,
KYpCOBOTO TPOCKTHPOBAHUS (BBIMOJHEHHUS KYPCOBBIX pPa0OT), TPYMIOBBIX W WHIMBHUIYaJIbHBIX
KOHCYJIbTAIMH, TEKYIETO KOHTPOJIS U IIPOMEXKYTOYHOM aTTeCTalluy

Crernpanm3upoBanHast Me6elb. TeXHIIeCKHe CpeIcTBAa 00yIeHHNs: IPOSKTOpP, HaIUIHe MOIKIIOYCHUS
K ceTu MHTEpHET, epeHOCHOe 000py 10BaHKE

Poccuiickass ®Penepanus, 659300
r. bmiick, yn. Coserckas, 9,
y4eOHBIi Kopiryc 3

Ayn. 218 KoMmbroTepHBbIii Ki1acc
VYueOHast ayauTOpHs Ul NIPOBENCHUS 3aHATUH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApCKOrO THIIA,
KypCOBOTO HPOEKTHPOBAHMS (BBIIOJHEHUSI KYpCOBBIX pabOT), TPYNIOBBIX W WHIWBHIYaIbHBIX
KOHCYJIbTaLlUH, TEKYIIEero KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTal[HU
CrernpaniupoBanHasi Mebenb. TexHndecknue cpeacTBa 00ydeHHs: KOMIBIOTEPHI, 000pyI0BaHUS UL
(U3HKY, HATIYHE TONKIIIOUCHHS K CeTH IHTepHeT.
Microsoft Office 10 PRO OC Microsoft Windows 10 PRO, Kourpakr Ne 19/6 — DA ot
18.11.2019
Kaace VR: Koutpakr Ne 19/2 — DA or 18.11.2019
Anmusupyc Kacnepckozo Cybnuyensuonusiti doeosop CL[-000013800m 01.03.2023 Jluyensusn Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TexcToBbIli penakTop, TaOJUYHBIA PEAAKTOp, MPOrpamMma IMOArOTOBKH MPE3EHTALHM,
MeXaHH3M HoAKIoueHus kK BHeHUM CYB/], BeKTOpHBIH rpaduuecknii peqakTop, perakrop Gpopmyir)
Peoaxmop pacmposoti epaghuxu
JIunensuonusiii gorosop Ne PBT-14/1617-01-BY3 Ha mpemocTaBiieHHe NpaBa MCHOJIB30BAHUS
nporpaMmsl Juist 9BM ot 09.11.2017r.
ITAK NITRINO KontpakTt Nel19/5-9A ot 18.11.2019 (ITocTaBka MporpaMMHO-aninapaTHOro
koMmiiekca CTyaeHT)
Onepannonnas cuctema PDJ[ OC Coraamenune Ne 441/11-21Y ot 30.11.21r. OO0 «Pen
Codpr»
AKT npuema nepegauu npas 06.12.2021r.
CYBJl Pen basbl JlaHHBIX Coraamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pexn
Codpr»
AKT npuema nepegauu npas 06.12.2021r.
Iporpammastil mpoxykT [EMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 00O «Pen
Codpr»
AKT npuema nepegauu npas 25.02.2022r.

CIIO mno JMIEH3HOHHBIM COrJAIIEHHAM B CBOOOJTHOM
pacnpocTpaHeHUH, B TOM qyucje no

GNUGeneralPublicLicense m anajgoram: 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 nan anazor)

Poccuiickas ®eneparms, 659300
r. bwmiick, yn. Coserckas, 9,
y4eOHbIi Kopyc 3




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

Ayn. 220

VYueOHast ayuTopust JJisl MIPOBEICHHS 3aHATHM JICKIIMOHHOTO THIA, 3aHATHH CEMHHApPCKOTrO THIIA,
KypCOBOrO MPOCKTHPOBAHUS (BBIIOJHEHUSI KYPCOBBIX pabOT), TPYNIOBBIX W HHAMBHIYaJTbHBIX
KOHCYJIbTAlMH, TEKYLIEr0 KOHTPOJIS U IIPOMEXKYTOYHOM aTTecTaluu

CrenpanusupoBanHas MeOenb. TexHuYecKue cpeacTBa 00ydYEeHHsS: MPOSKTOP, HATMYHE MOAKIFOUYCHUS
K cetr MIHTepHET, IepeHOCcHOe 000pyI0BaHHEe

Poccuiickass ®Penepanus, 659300
r. bwiick, yn. Coserckas, 9,
yueOHbli Kopryc 3

Ayn. 222 KoMIBIOTepHBIH K1acce
VYueOHast ayAuTOpHs UL MIPOBEJICHHS 3aHATUH JIEKIMOHHOTO THIA, 3aHATHH CEMHHApCKOrO THIIA,
KypCOBOrO IIPOCKTHPOBAHMS (BBIIOJIHEHHS KypPCOBBIX paboOT), IPYNIOBBIX M WHAWBUIYaIbHBIX
KOHCYJIbTallMi, TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTaI[HI
CrenmanmupoBanHas Me0Oenb. TexHuYecKHe CpencTBa  OOydYCHUS:
HOJKIIFOYEHHS K ceTH MHTepHeT, nepeHoCcHOe 000pyi0BaHUE
Ilepeuenb nuyen3uoHHO20 NPOSPAMMHO20 0becheyenus. Pexeuzumvl noomsepaicoaroueco 00KymMeHma
Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, Koutpakt Ne 19/6 — DA ot
18.11.2019
Kaace VR: KonTpakT Ne 19/2 — DA ot 18.11.2019
Aumusupyc Kacnepcxozo Cybauyenzuonnwiti docosop CL-00001380om 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TeKCTOBBIH penakTop, TaOIMYHBIH PEmaKToOp, IporpaMma MOATOTOBKH Ipe3eHTalul,
MexaHu3M noakitouenus K BHetHuM CYBJI, BeKTOpHBI rpaduyueckuii peqaktop, peraktop Gopmysr)
Peoaxmop pacmpoeoii epapuru
JIuuensnonusii goroop Ne PBT-14/1617-01-BY3 na mpemocraBiieHHE IpaBa HCIOJB30BAHUS
nporpammsbl s 9BM ot 09.11.2017r.
18.11.2019 (ITocTaBka NporpaMMHO-annapaTHoro kommiekca CTyaeHT)
Onepaunonnasi cucremMa POl OC Coraamenue Ne 441/11-21Y ot 30.11.21r. OO0 «Pen
Codr»
AKT npuema nepegayu npas 06.12.2021r.
CVYB/] Pen basel Janubix Cornamenne Ne 441/11-21Y ot 30.11.21r. 00O «Pex Codpr»
AKT npuema nepegayu npas 06.12.2021r.
IIporpaMMHBIi IPOIYKT TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pen
Codr»
AKT npuema nepeaayu npas 25.02.2022r.

CIIO no JMIEH3HOHHBLIM COrJAIIEHHSAM B CBOOOJTHOM
pacnpocTpaHeHHUH, B TOM qyucie 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 anaior)
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 anaior)
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— penakrop tecroB, LibreOffice

KOMIIBIOTEPHI, HAIINYINC

Poccniickas ®Deneparus, 659300
r. bwiick, yn. Coserckas, 9,
yueOHbIi Kopryc 3

ITomeleHue 1Jisi CAMOCTOATEILHOM PadoThI

HaumMenoBanue nomeIeHuit Juisi poBeICHHs BCEX BUIOB YUEOHOU JIESITEIbHOCTH, TIPEYCMOTPEHHOM
yueOHBIM IUIAaHOM, B TOM WYHCJE IOMEIIEHUS Uil CaMOCTOSITENBHOM pPaboThl, C yKa3aHHUEM IepeyHs
OCHOBHOT'O 000pYIOBaHS, y4eOHO-HATITHBIX II0OCOOUIT M HCIIOIb3yeMOro IPOrpaMMHOTO 00eCTIedeHIUS

Anpec (MeCTOMOJIOKEHHE)
TIOMEIEHUH JUIS IPOBEICHUS

BCEX BHUIOB y4YeOHOH MesTeIbHOCTH
TIpeyCMOTPEHHOM

yueOHBIM  TIaHoM (B
peanm3armn 06pa3oBaTeNbHOM
nmporpamMMbl B CeTeBOi  (opme
JOTIOIHUTEINIBHO yKa3bIBaeTCs
HaUMCHOBAaHWE  OpraHM3alMH, C
KOTOpPOH 3aKJIFOUEH JIOTOBOP)

ciydae

Ayn. 133 KoMnbroTepHslii Kilace

YueOHast ay AMTOPHS IJIsl CAMOCTOSATEINBLHON PaboThI

JUISL TIPOBEZICHHS 3aHATUH JICKIMOHHOTO THUMA, 3aHATHII CEMHHAPCKOTO THUIA, KYPCOBOTO MPOEKTHPOBAHHS
(BBINOJHEHHUST KYPCOBBIX PAdOT), TPYNIOBBIX U WHIMBHIYaJIbHBIX KOHCYJBTAIMH, TEKYIIETro KOHTPOJS U
MIPOMEXKYTOYHOH aTTecTaluu

CrenuanusupoBanHas MeOenb. TeXHHYECKHe CpPEeICTBa OOYUSHHUS: KOMIIBIOTEpHI,
MOAKITIOUEHNs K ceTh VIHTepHer.

[lepeuens nuyensuonno2o npospammno2o obecnevenus. Pexeusumul noomeepoicoaiowezo 00Kymenma

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

Kaace VR: KonTpakr Ne 19/2 — DA or 18.11.2019

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

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

Aumusupyc Kacnepckoco Cybauyensuonnwvisi doeoeop CIL[-00001380om 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CYB/ Pen basst Jlannsix Cormamenne Ne 441/11-21V ot 30.11.21r. OOO «Pex Codr»

AkT npuema nepenayu npas 06.12.2021r.

HOYTOYKH, HaIu4ue

Poccumiickass ®enpepanms, 659300 1.
Buiick, yn. Coserckasi, 9, y4eOHBIH
Kopmyc 3




Cornamenue o koHduaeHIHaIpHoCcTH Ne440/11-21K

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

AKT npuema nepenayu npas 25.02.2022r.

Cornamenue o koHuaeHuuaapHocTn Ne440/11-21K

CIIO mno JMUCH3WOHHBIM COIJIAIIECHUSAM B CBOOOJHOM pacHpOCTPaHCHHWH, B TOM YHCIE 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 mim 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 uam ananor) 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— penaxktop TectoB, LibreOffice

MEJATOIrMYECKHI TEXHONAPK «KBAHTOPUYM WM. K.JI. YIIUHCKOT O»

MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE KABUHETOB

HaumMeHoBaHue nomereHui Juist IpOBECHUs BCEX BUIOB YUEOHOM AEATEIbHOCTH, IIPELyCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM WYHCJE IIOMEIIEHHS U CaMOCTOSITEIBHON pPa0OThI, ¢ YKa3aHUEM IEPeydHs
OCHOBHOT0 000pyI0BaHMSI, yueOHO-HATIAAHBIX TOCOOUIT U UCTIOIB3YEMOTO IIPOrPAMMHOI0 00ECTICUeHHUS

Anpec (MecTOIoJIOKEeHHE)
MIOMEIICHUH JUIsl IPOBEICHUS

BCEX BHJOB Yy4eOHOH [eATeIbHOCTH
MIPEayCMOTPEHHON

y4eOHBIM  IuIaHOM (B
pean3anuy 00pa3oBaTeIbLHON
nmporpamMmbl B ceTeBO  (opme
JIOTIOJTHUTEJILHO yKa3bIBaeTcst
HaUMEHOBAaHHWE  OpraHM3alld, C
KOTOPOH 3aKJIFOYEH JOTOBOP)

ciydae

Ayn. 1-102

Kabuner mist mpoBeieHys 3aHATHH TEXHOIOIHIECKOH HaNIPaBJIeHHOCTH

Kowmriekt yueOHo#t Mebemnu.

TexHH4YecKHe CpEACTBA: HHTEPAKTHBHBIH KOMIUIEKC C BBIYHCIHTENBHBIM OIOKOM U MOOHIBHBIM
KpeIUIeHHeM, HOYTOYKH, OOpa3oBaTeNbHBIH KOHCTPYKTOP € KOMIUIEKTOM JaT4HKOB, 0Opa30BaTeNbHBII
Ha0Op NO MEXaHWKE, MEXAaTPOHUKE M PoOOTOTEXHUKE (6 KOMIUIEKTOB), OOpa3oBaTeNbHBIA HAOOp IO
JNIEKTPOHUKE, IEKTPOMEXAHNKE M MUKPOIIPOIIECCOPHOH TEXHHKE, 00pa30BaTEeNIbHBINH HA0OD [UId W3YYECHUS
MHOTOKOMITOHEHTHBIX POOOTOTEXHHYECKHX CHCTEM H MAaHWIYJBIIHOHHBIX POOOTOB, KOMIUIEKT JUIS
U3y4YEHHUs OIEPALMOHHBIX CHCTEM DPEalbHOrO BPEMEHH M CHUCTEM YIPABJICHUsS aBTOHOMHBIX MOOMJIBHBIX
POOOTOB, YETHIPEXOCEBOH YUeOHBIH POOOT-MAHUITYIATOP C MOIYJIBHBIMUA CMEHHBIMH HAaCaJKaMH, KOMILUICKT
NOJICH W COpPEBHOBATENBHBIX OJJIEMEHTOB, OOpa30BaTENbHBIH MOAYNb IS YINIyOJIEHHOTO H3YYeHHUS
MexaHuKH, MexaTpoHHkn U CAY, mabopaTopus MCCIICIOBaHHS OKDYXKAIoOLIeil cpelbl, albTepPHATUBHBIX
HMCTOYHWKOB JHEPIHH, MAaTCpPHAIOB M WH)XCHEPHBIX KOHCTPYKLHUH, aBTOHOMHBIH POOOT MaHHMITYJSITOp C
KOJICAaMH ~ BCCHAINIPABJICHHOI'O  JIBIDKEHMs, 0a30BBIi  POOOTOTEXHHYECKHH  HaOOp,  pecypcHBIH
poboTOTEXHMYECKUI HAabOP, NATYHK IjBeTa 0a30BOr0 pOOOTOTEXHUYECKOT0 HAOOpPa, YITPa3BYKOBOW JaTUHK
6a30Boro poOOTOTEXHMYECKOro HabOpa, 3aps/HOE YCTPOHCTBO, 00pa3oBaTeNbHEIN HAOOP 1O M3YyUYEHHIO
TEXHOJIOTHH PEBEPCHBHOIO HHKHHHUPHHTA, 00pa30BaTeNLHBII HA0Op 10 W3YYCHHIO aJUTHBHBIX
TEXHOJIOTHIT M OBICTPOrO MPOTOTHIHPOBAHMS, CTAHOK JIA3€PHOI PE3KM C YHCIOBBIM IPOrPaMMHBIM
YIIpaBJICHHEM U CHCTeMOH (QMIbTpaIU BO3yXa.

Ilepeuens nuyen3uonno20 npospammno2o obecneuenus. Pexeusumol noomeepoicoaiouie2o 0oKymeHma

T10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpakt 14/1 ot 03.12 21 OO0
«ITapyc ITmoc»

Microsoft Office - 2019 (xopoGounas Bepcust) Jlorosop noxepreoBanust ot 06.05.2022

udpossie naboparopuu no ¢usuke, xumuu, Guonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Kontpakr
51-DA o1 30.11.21 OO0 «KoHcTanTa»

OGopynoBanue TexHosorndeckoro npoguist (Pobotst, 3d ckanep, 3d npuntep) Konrpakr 7-DA ot 23.09.21
00O «KoHcTraHTa»

VuebHo-uccneoBarensckue gaboparopun 6uocuraanos u ueiiporexuonoruii [10 BiTronies Studio 5.1.10
Kontpakr 5-0OA ot 23.09.21 OO0 «CrnenkoMIueK

udpoBbie MUKPOCKOTIBI

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

VHTepaKTHBHBIH KOMIUIEKC C BRIYHCIUTEIBHBIM 0JIOKOM U MOOMIBHEIM KperuieHneM 10 Ikar
Notebook Kontpakr 29-DA ot 12.11.21 OO0 «Pylucmaukcy»

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

Cranok nasepHoii pesku c¢ UIIY wu cucremoit ¢uubTparmu Bo3ayxa  (oOIauHbIi
www,gweikecloud.com) Kortpakt Nel0 ot 18.10.2021r. OO0 «YK «Bocrounast Cubupb»
AntuBupyc Kacnepckoro Cy6munensuonnsiii qoropop CLI-000013800t 01.03.2023 Jlunensust Ne 26FE-
230306-093724-9-35565(370)

CIIO no JMUEH3MOHHBIM COIJIAIIEHUSIM B CBOGOJAHOM paCHpPOCTPAaHEHUHM, B TOM 4HCJe 10
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

PEKHUM

Poccuiickass  ®@eneparmust, 659333,
Anraiickuit  kpaif, r. buiick, yi.
Bnagumupa Koposnenko, 1. 53

Ayn. 1-103

KaGuseT juist 3amvicu BeOMHAPOB ¥ IPE3eHTAHOHHOTO KOHTEHTa

Kommuiekt yueOHOi Mebeny, dmumaapT.

TexHuueckne CPeACTBA: CTYAHS AT CO3JAHHS MPE3CHTAIHil/OHIaitH-BeONHAPOB /IEMOHCTPALUY OIBITOB,
YK®-npoekrop, KperieHue, HoyToyK 1 MarHUTHO-MapKepHOE TOKPBITHE.

Ilepeuens nuyen3uonno2o npospammnozo obecnevenus. Pexsusumelr noomeepowcoaroujezo 00Kymenma
Ipe3enTaunonsoe 060pya0BaHHEe

TTAK TeneBuzeo/lara, Buneo/lucranr 10 Microsoft Win 10 Professional Kourpakr 8-2A ot 27.09.21
000 «TCH-Cub»
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Ayn. 1-107 - 1-111

Kabuner s mpoBeneHus 3aHATHI €CTECTBEHHO-HAYYHOW HAPaBICHHOCTH

Kommuiekt y4ueOHoit mebernu.

KowmmekT nabopaTtopHoii Meben.

TexHuuyeckne CpEACTBA: MHTEPAKTHBHBI KOMILUIGKC C BBIYUCIUTEIBHBIM OJOKOM M MOOWIBHBIM
KPEIUICHHEM, BCTPOCHHBIC BBIYUCIUTENbHBIE OJIOKH, LU(POBBIC JabopaTtopuud MO XUMHUH (0a30BbIit
ypOBeHBb), Ononorun (0a30BbIH ypoBeHb), (u3MKe (CTaHIAPTHBHIA YPOBEHB), y4eOHO-HCCIENOBATENbCKAs
nabopaTopusi OMOCUTHAIOB H HEHPOTEXHOJIOTHI, MHKPOCKOIIBI LIH(POBBIE, Tab0paTopHOE 000pyJ0BaHHE O
¢u3uke, mo xumuu, anmnapat Kumma, 6aHs koMOMHUpOBaHHas TabopaTopHasi, 103aTop TN 1, 1o3arop Tui 2,
[03aTOp THUN 3, MAarHWTHAas MeIIanKa, KOJNOBI, CTEPHIN3aTOp Ul JIaOOPATOPHOW MOCYABI BO3YILIHBIMH,
KOMIUIEKT M3/eiuii u3 Kepamuku, ¢dapdopa u dasHca, Habop MpOOHMPOK, Halla KPUCTAUIM3ALUOHHAS,
KOMIUIEKT MEPHBIX KOJIO, IIPOOUPKH.

Ilepeyuenb nuyeH3UOHHO20 NPOPAMMHO20 obecnedeHus. Pekeusumol noomeepaicoaioujeco OOKyMeHma
udpossie nadoparopuu o ¢usuke, xumuu, Guonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Kontpakr
51-DA ot 30.11.21 OO0 «KoHcTanTa»

VY4ebHo-uccneoBaTenbekne 1aboparopun OnocurHanoB u Heiiporexxosoruit 110 BiTronies Studio 5.1.10
Konrpakr 5-DA ot 23.09.21 OO0 «CreukoMIuIeK

W HTepakTHBHBIH KOMIUIEKC C BBIYHCIUTEIbHBIM 0JI0KOM U MOOHIBHBIM KperienneM 10O Tkar
Notebook Kontpakr 29-2A ot 12.11.21 OO0 «Pylucrmkc»
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TEXHOIIAPK YHUBEPCAJBHBIX MEJATOr' MYECKAX KOMIETEHIAN
MATEPUAJ/IBHO-TEXHUYECKOE OBECIHEYEHUE KABUHETOB

HaunmMeHoBaHue nomereHui Juist IpOBEJCHUs BCEX BUIOB YUEOHOM JEATENLHOCTH, IIPElyCMOTPEHHOMH
y4eOHBIM IUIAHOM, B TOM WYHCJIE IIOMEIICHHS JUI CaMOCTOSTEIBHONM pPabOThl, ¢ YKa3aHUEM IIEPeYHs
OCHOBHOT0 000pyI0BaHMs, y4eOHO-HATIAAHBIX TOCOOUIT U UCTIOJIB3YEMOTO IIPOrPAMMHOI0 0OeCTIeUeHHUS

Anpec (MecTOIoJI0KEeHUE )
MTOMEIICHUH JJIsl IPOBE/ICHUS
BCEX BHJOB Y4EOHOH IeSTebHOCTH

MIPEayCMOTPEHHON
yueOHBIM  TTaHOM (B ciydae
peanm3aryy 06pa3oBaTenbHOI
nmporpamMMbl B CeTeBOH  (opme
JIOTIOJTHATENIBLHO yKa3bIBaeTcst
HAaUMEHOBAaHHME  OpraHM3alMH, C
KOTOPOH 3aKIIFOYEH JIOTOBOP)
Ayn. 154-167 Poccuiickast  ®enepaums, 659333,
TexHomapk yHUBEpCAIbHBIX NEarorH4eCKNX KOMIETEHIIUH Anraiickuii  kpai, r. buniick, yu.

Kommuekt yuebHoit mebernu, Guumaapt.

Texunueckne cpencTa: ATOMHBIE CHEKTpPBI JIBY3IeKTpoHHBIX cuctem He, Hg,

Kamepa JUIsl TPUHOTYJISIPHBIX MUKPOCKOTIOB,

KOMILIEKT JI7Is IPOBEJICHUs IKCTIEPUMEHTOB 10 JTy4eBOi IMarHOCTUKE U BU3yalH3aluy,
TIPOTPaMMHO-aNIapaTHbIH KOMILIEKC TONOTpaHuecKOro 3ydeHNs CTPOSHNUS OpraHu3Ma JeJloBeKa,
pecypcHbIii HabOp aHalM3a MaTepUanoB I IPOBEJCHMS SKCIEPHMEHTOB IO JTy4eBOH IMATHOCTHKE U
BU3yallM3allid, PECYPCHBIi HA00p PEHTreHOCTPYKTYpHBIH ~aHalu3 MaTepHaloB s NPOBEJCHHUS
9KCHEPHMEHTOB TI0 JIy4eBOH [MAarHOCTHKE W BU3yalW3allid, ChEMHAs PEHTreHoBcKas TpyOka Mo tube,
chéMHas pPEHTreHOBCKas TpyOka W tube, TpHMHOKYISIpHBIA MuKpockom s mpenojasartens 1000x,
MPEAMETHBIN CTOJHMK, ITaH-aXxpoMaTH4yecKkas ""OecKOHeuHas OoNnTHKa", 1JabopaTOPHBI HAOOP 1O TeHETHKE 1
Marepuansl , Tpuc-OoparHblii Oydep 1  smektpodopesa, ILIEM BHPTYalbHOH peambHOCTH
npodeccronanshbii HTC Vive Cosmos, muteM BUpTyanbHO#H peansHOCTH Tpodeccronansabii HTC Vive
Focus Plus, ouku nononnenHoit peansHoct Epson, kamepa 360 npodeccronansHas Insta360 Pro, kamepa
360 mooburensckas Insta360 One, cTanmoHapHbIN MepcoHaNbHBIN Komnbiotep Parus 2021, WHTepaKTHBHBIH
KOMIUIEKC C BBIYHCITUTEIFHBIM OJIOKOM W MOOHITBHBIM KPETICHHEM.

Ilepeyuenb nuyeH3UOHHO20 NPOPAMMHO20 obecnedeHus. Pexeusumol noomeepaicoaoujeco OOKyMeHma
VHTepaKTHBHBII KOMIUIEKC C BEIYMCIUTEIBHBIM 010KOM U MOOMIBHBIM Kperuiernem I10 Ikar
Notebook

Kontpakt 29-DA ot 12.11.21 OO0 «Pyducnnukcy

IporpaMMHO-anmapaTHbIi KOMIUIEKC TONOrpaduueckoro n3ydeHus crpoenust opranusma I10 3datlas
Kontpakr 12-DA ot 18.10.21 OO0 «Hay4Hble TpoOOPEI X CHCTEMBI»

O6GopynoBanue Ui TPOBEJCHMS OKCIEPUMEHTOB MO Jy4eBOW JUarHOCTHKE U
(pentreHorpadums)

Kontpakr 13-DA ot 18.10.21 OOO «Hay4Hble TpoOGOPEI X CHCTEMBI»

Tpodeccuonanpubie ontraeckue mpudopst [10 TouP Cam

Kontpakr 14-DA ot 18.10.21 OO0 «Hay4Hble TpoOOPEI X CHCTEMBI»
V4ebHo-eMmoncTpalorHoe obopyoBanune (Llndposas maboparopus no ¢usuke [10 Releon Lite 3.63)
Konrpakr 15-DA ot 18.10.21 OO0 «HayuHble npoOOpBI 1 CHCTEMBI

«VR» - 0bopynoBanue
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Kabusner no po6oToTexHHKe
Kommuiekt y4ueOHoit mebernu.
KowmmzekT nabopaTtopHoii MebeIn.
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Kommiekr yueOHoit mebenu. Kommekt naboparopnoit mebenu. TexHHYeCKHe CpelCTBa:
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Ayn. 417

Kowmriekr yueOHo# MeOenu. Kommiekt mabopatopHoii Mebenu. TexHruueckue cpeicTBa:

MHTEepaKkTHUBHBIA KOMIUIEKC C BBIYHCIUTEIBHBIM OJOKOM W MOOWIBHBIM KpeEIIeHHEM, Y4eOHO-
JIEMOHCTPAIIHOHHOE 000pYyI0BaHKE TS peaT3aii 00Pa30BaTENILHBIX IPOrPaMM I10 IpeaMeTy «Du3nkay.
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Kommiekr yueOHoit mebenu. Kommiekr nabopatopHoii Medenu.

Texnudeckne cpencrBa: VHTEpaKTUBHBII KOMIUIEKC C BBIYHCIUTENBHBIM OJOKOM W MOOWMJIBHBIM
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Kommiekt yue6Hoit mebenn. KoMmekt rabopaTopHoii Mebenn.

TexHuueckne CpEACTBA: WHTEPAKTHBHBII KOMIUIGKC C BBIYUCIUTEIBHBIM OJOKOM X MOOWIBHBIM
KpeTUIeHHeM, y4eOHO-IEMOHCTPAIIMOHHOE 000pYyI0BaHKE JUIs peain3alny 00pa3oBaTeNbHBIX POTPAMM I10
npenmety «Duznkay.
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Omnepannonnas cuctema Astra Linux Special Edition penrus CMOJIEHCK OdwucHsrii naker P7-
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10.1. METOAAYECKHWE PEKOMEHJIALIMY IO OPTAHU3ALIMY U3YYEHUSA
T CIATITAHBI VIS TPEMOIABATEJEN

N3yuyenne kypca TEOpUM YHCEN M YHCIOBBIX CHUCTEM SIBJISIETCS BAa)KHOM 4YacThIO
TEOPETUYECKON U NMPAKTUYECKON MOATOTOBKU OyAyILEro y4uTesist MaTeMaTUKU U UH)OPMaTHKH.

CornacHo nporpamme AMCLUUILINHBI, IBYXCEMECTPOBBII KypC TEOPUH YMCET U YMCIIOBBIX
CHCTEM pazJielieH Ha 8 pa3/esoB, KaX bl U3 KOTOPBIX pellaeT ONpeAeICHHbIC 3a/1auu.

B cenbMoM cemecTpe CTyACHTHI M3y4arOT 4 paszjena, OTHOCAIIMXCS K IMEPBOM 4YacTH
JUCLUIUINHBL — TEOPUH 4Mcell. M3ydenue 3TUX pa3fesioB UMEET BAKHOE 3HAYEHUE HE TOJIBKO B
npodeCCHOHATBLHO-TIPEAMETHON TOJATOTOBKE YYHTENsl MAaTEeMAaTUKHA, HO TaKKe SBISETCS
TEOPETUYECKOM OCHOBOM I M3yUeHUs psijia AUCLHUIUIMH B 00J1aCTH MH(MOPMATHKY.

[IpenogaBaTens Ha JEKIUSAX M MPAKTUUYECKUX 3aHATHUSAX STOW 4YacTU Kypca JOJKEH
yAEIUTh 0c000€ BHUMAaHHE YCBOEHHMIO CTYAEHTaMHM OCHOBOIOJAraroIiux (akToB TEOPUH
JEIMMOCTH, a TaKXE€ TEOpUU CPaBHEHUI B KOJbLE LEIBbIX YHCEN, IOJOXKEHHBIX B OCHOBY
MOCTPOCHHS MOJYJISIPHOW apu(METHKH, COCTABIISIONICH (yHIAMEHT KOMITBIOTEPHOU alreOphl U
TEOPHH 3aLIUTHI HH(OPMALIHH.

[IpuknanHoil xapakTep 3TOM YacTU Kypca NPEAbsABISET CBOU TpeboBaHUS K (opMam
KOHTpoJsi 3Toro cemecrpa. Ilo mepBomy paszeny HeEOOXOAMMO IPOBECTH ayIUTOPHYIO
KOHTPOJIbHYIO paboTy U KOJUIOKBUYM, MPOBEPSIOIINX YCBOEHUE TEOPETUUYECKOr0 MaTrepuaia u
HaJInuue HeoOXOAMMBIX MpaKTHUYecKuX HaBbIKOB. [lo paszneny «CpaBHEHHs B KOJbLE LENbIX
yycel» MpEeANoiaraloTcs HWHIAUBUAyalbHOE JOMAIllHEE 3aJjaHhe U IpoBepouHas padora,
IIPOBEPSIOLINE YCBOCHHE METOJOB PEIICHUs JIMHEWHBIX CPABHEHMM M UX CUCTEM, YMEHMHU
IPUMEHSTH MOyYeHHBIC 3HAHUS NIPU PEIICHUH 3324 Ha apu(METHUECKUE TTPUIIOKEHUS TEOPHU
cpaBHeHM.  KOHTpOJBbHBIN OMpOC MO OCHOBHBIM MOHSATUAM 3TOrO pasjena o0s3aTeseH.
HtoroBelii TeCcT BKJIIOYAET 3aJaHUs 10 BCEM OCHOBHBIM JUAAKTUYECKUM €IHMHHULIAM,
HEOOXOIMMBIM /ISl OCBOEHUS B 4 ceMecTpe.

Jlormyck K 93K3aMEHY OCYLIECTBIISIETCS TOJbKO IIPU BBIIOJHEHHMM BCEX BHJIOB
OpakTU4eckux paboT. CTyJeHT, YCHEeIHO OTYMTAaBIIMHCA 1O BceM ¢GopMaM KOHTpPOJIS
(KOJITOKBHYM TIO TIEPBOMY pa3/ieily, TCOPETHUCCKHI Ompoc Mo 2-my pasaeny, J13, KoHTposbHas
paboTa 1o TeopHH JIEIUMOCTH, IPOBEPOUHBIE PAOOTHI 110 TEOPUU CPABHEHHUH U LIEMHBIM JIpOOSIM,
UTOTOBBIl TECT), MO €ro JKEIAHUI0 MOXET OBITh OCBOOOXKICH OT JK3aMEHa C BBICTABICHUEM
OLIEHKH IO peHTHHTY. PEHTHHrOBas OllEHKa Ha 3K3aMEHE MOXKET ObITh yiIyullleHa He Ooiiee, yeM
Ha 30%.

B BocbMOM ceMecTpe cTyIeHTHI U3ydaloT 4 pas3zena, 00beIMHEHHbIE O0IUM Ha3BaHUEM
— «4MCIIOBBIE CHCTEMbI». TeopeTnyeckuil Marepuall 3THUX pa3fesioB UrpaeT BaXKHYIO poJib B
(GOpMHpOBAHNUU TPEACTABICHUI CTYJEHTOB 00 aKCHMOMAaTHYEeCKOM METOJe B MaTeMaTHKe,
HaIpaBJieH Ha CHCTEMaTH3alui0 U 00001IeHne CPOPMUPOBAHHBIX B IIKOJE MPEACTaBIECHUN O
qucie, Ha pacliupeHue o0beMa M COACp)KaHUS TMOHATUS 4YHuchia y OyAyllero yduTens
MaTeMaTHUKH.

B nayane kypca Ha MEpBBIX JIBYX NPaKTHUECKUX 3aHATHAX HEOOXOAMMO MOBTOpPEHHE
HE0OXO0UMBIX (DaKTOB M3 Kypca BhICILICH anredpbl, 0e3 3HaHUS KOTOPHIX HEBO3ZMOXKHO ITyOOKOe
YCBOGHHE COJEpPXKAHUS aKCMOMAaTHYECKMX TEOPHM KJIAaCCHMUECKHMX 4YHMCIOBBIX cucreM. Ilocne
MPOBEJCHUS 3TUX 3aHATHI MPOBOJUTCS KOHTPOJBHBIA ONPOC MO TEOPETHUYECKUM OCHOBaM
qHUCIOBBIX cucTeM. OINpoc 3aCUMTHIBAETCS NPU NPABHIBHOM OTBETE HEe MeHee dyeM Ha 80%
BonpocoB. [lapanienbHo ¢ 3TUM CTYACHTHI BBITOJIHAIOT HHANBUAYAIbHOE JOMAIIHEE 3a/JaHUE.

B KoHLE Kypca CTyA€HTBl CHAIOT KOJUJIOKBUYM Ha 3HaHUE (bopMyIHPOBOK
AKCHOMAaTHUYECKUX TEOpUH KJIACCHMUECKHUX YHUCIOBBIX CHCTeM (HAaTypaJlbHBIX, IEJbIX,
paLMOHATIBHBIX, JEHCTBUTENBHBIX M KOMILJICKCHBIX YHCENI) U OCHOBHBIX CBOMCTB UHCENl B 3THX
CUCTEMAX.



3auer mpoBoAWTCS B (hOPME HTOrOBOTO TECTa, KOTOPHIH BKJIIOYAET 3aJaHHS 110 BCEM
OCHOBHBIM JUOJAKTHYCCKHUM CIMUMHHUIIAM, HCOGXOI[I/IMBIM IJI1 OCBOCHUS B 8 CeMeCTpe.

CTyaeHT, OTYMTABINHICA B 8 cemecTpe Mo BceM (GopmaM KOHTPOJS (T€OPETHUECKUI
ompoc — He MeHee, yeMm Ha 80%; /I3 — 100% , koHTponpHas paboTa — HE MeHee, ueM Ha 65%,
KOJUTOKBHYM — HE MeHee, 4eM Ha 65%), OT HTOrOBOr0 TeCTa OCBOOOMKIAFOTCS H IMOTYJarOT 3a4eT-
aBTOMar.

10.2 METOJIMYECKHAE PEKOMEH/IAIIAM IO OPTAHU3ALIMA N3YYEHMS
TACIHATLIIAHBI JUIA CTYIEHTOB

OO61ast Tpy10€MKOCTh JUCIUILTUHBIL, B COOTBETCTBUU C YU€OHBIM IUIAHOM, COCTaBisieT 4
3a4€THBIE EMHUILBI U BKIIOYAET yUeOHOE BPEMs], OTBEICHHOE Ha JIEKIIMOHHbIE, IPAKTHYeCKHe
3aHATUS U CAMOCTOSITEIbHYI0 Pa0oTy CTyJIEHTA.

Temaruka JEKIUOHHBIX M NPAKTHUUECKUX 3aHATUNA OXBATBhIBAET BCE pa3/eibl yueOHOM
TUCIUIUIMHBL U OPHUEHTHUPOBAaHA HAa BBINOJHEHHE €€ IeNeld W 3aJady B COOTBETCTBUHU C
TpeOOBaHUSAMU K Pe3yJIbTaTaM OCBOECHHUS JUCLUIUINHBI.

Ha jexkuuOHHBIX 3aHATHAX PEKOMEHAYETCS BHUMATENbHO CIYyIIATh MpernojaaBaTres,
KOHCIIEKTUPOBATh MaTepuall JIEKIWH, [PUHAMATh ydacTHE€ B WHTEPAKTUBHBIX (opmax,
UCIIONIb3YEMBIX IMIpernojaBaTesieM Ha JIeKIHM, 33/1aBaTb BOMPOCH UM AaKTUBHO OTBEYaTh Ha
MIOCTaBJICHHBIE BOMPOCHL. [IpyM MOAroTOBKE K JIEKIMH HEOOXOAMMO MpopadoTaTh COoAep KaHue
NPeIbIIYIINUX JEeKIHi, MOArOTOBUTh BOMpOCHL. [locie nekuuu Takxke ciaenyeT MpOYUTaTh CBOM
KOHCIIEKT, O3HAKOMHUTHCS C BapHAHTAMH HM3JIOKEHHUS JaHHOW TEMbl B Y4YEOHHMKAaX M y4eOHBIX
MOCOOUSIX, ¥ €CITM BO3HUKAIOT BOIPOCHI, TO MOKHO C HUMU O0OPAaTUTHCA K MPENOJaBaTelNIo.

Lens mpakTHYecKHUX 3aHATHIH - OCMBICICHUE CTYJEHTaMH TEOPETHYECKOI0 MaTepuaa,
U3IIO)KEHHOTO Ha JIEKIUAX, (OpPMHUpPOBAaHME YMEHHs HCIONb30BaTh €ro IMpU PEHICHUU
NPaKTUYECKUX 337a4 B HM3y4aeMoil 00JIacTH, Pa3BUTHE HABBIKOB CAMOCTOSITEILHOW pPalOTHI,
yYMEHUs paboTaTh ¢ ydeOHOU IUTepaTypoi.

[lonroroBka K  MPaKkTUYECKOMY  3aHSATUIO  BKIIOYAET  BBIIIOJIHEHUE  3aJaHU
IpernoJiaBaTess Mo TeMe NPeAbIAYIIEro 3aHATHs, a TaK)Ke MOATOTOBKY K 3aHATHIO IO HOBOM TeMe
— CaMOCTOSITEIbHOE M3yUEHUE MaTepHUaioB JEKIMOHHOIO Kypca, HCTOYHUKOB 00S3aTeIbHOU U
JIOTIOJTHUTEIBLHOM JTUTEpaTyphl.

CamocrosiTe/ibHasi paboTa sBJISETCS HEOTHEMJIEMOI YacThio yueOHOTO Tporecca. OHa
3allJJaHUpPOBaHa M CTPYKTYpPHUpPOBaHAa TakUM 00pa3oM, 4YTOOBI CTYAEHT IpH IOATOTOBKE K
3aHATHSM HanbOosee 3(pPEeKTUBHO OCBauMBaj TEOPETUUYECKUN MaTepuall W MOJy4yal CUCTEMHbIE
3HAHMUS 110 KypCy.

PykoBosicTBO caMocTOsITENbHOM pPabOTOM CTYJIEHTOB CO CTOPOHBI IperojaBaTes
3aKJIIOYAeTCs B OKa3aHMM IMOMOIIM NpU IUJIAHUPOBAHUU pabOThl MO M3YYEHHIO Kypca, B
Pa3bsCHEHUHN BOIPOCOB, BO3HUKAIOIIUX Y CTYAEHTOB IIPH U3YYEHUU OTAEIBHBIX TEM Kypca, pu
MOJrOTOBKE K PA3JIMYHBIM (hopMaM KOHTPOJIS, 3aIUIAHUPOBAHHBIM MTPOrPaMMOl TUCIIUITIIMHBI.

[Ipn BhIMONHEHHMH WHAMBUAyaNbHOro nomaimnHero 3amanus (MJ3) ciaemyer oOGpatuth
BHUMAaHME Ha CIEAYIOIIME MOMEHTBI: BapUaHT 3aJaHMs JJIS KaKIOro CTyIEHTa OIpelesseTcs
€ro HOMEpPOM B CIIMCKE IPYIIbI; 3a/laHue BBIMOIHIETCS B OTAEIBHOW TETpaau C MOAPOOHBIM
ONHCAaHHEM XOJa PEUIeHHWS M CChUIKAMH Ha COOTBETCTBYIOLIUHM TEOpPETHYECKHH MaTepHal;
IpoBepKa camocTosiTenbHOCTH BbinmodaHeHuss W3 ocymiecTBisieTcss mpernojgaBareiaeM MpH
cobecenoBanuu co crynenTom (3amura NU/13).

Bpewmsi, oTBeneHHOe Y4yeOHBIM IUIAHOM Ha CaMOCTOSTENbHYIO paboTy CTyJeHTa IO
JUCLUIUINHE, cocTaBisieT npuMepHo 50% Bcell ee TpyaoeMKocTH. POpMBI CaMOCTOATEIbHOU
paboThl MO KaXJIOMY pa3liely IUCHUIUIMHBI [EPEYUCIICHbl B TEXHOJOTUYECKOW KapTe B KOHLIE
POTPaMMBI.

Jlis oLleHMBaHUS YPOBHSI JOCTUTHYTBIX PE3yJIbTaTOB OCBOEHHUSI CTYAEHTOM KayKIOro
paszena IUCIHMIUIMHBI, a TaKXKe BCEW MUCHMIUIMHBI B IIEJIOM, COOTBETCTBHUSI €r0 3asBJICHHBIM



TpeOOBaHUSM, HCIIONB3YETCs OAJJIBLHO-PEHTHHIOBAs CHCTeMa, JCTaJbHO ONHMCAHHAs B
TEXHOJIOTMYECKOM KapTe TUCUUILTAHBI JIs1 KaXKJI0TO U3 JIBYX CEMECTPOB.

11.1 OHEHOYHBIE CPEACTBA JUIAA TEKYIIEI'O KOHTPOJIA U
MMPOMEXYTOUYHOM ATTECTAIIUA

@DOH/ OIICHOYHBIX CPEACTB pa3padoTaH sl MPOBEACHHS IPOMEKYTOYHOH aTTeCTalluu
oOyyaromuxcs 1o aucuuiuiniHe « Teopusi yucea M YHCJIOBbIE CHCTEMbD» M BXOJHUT B COCTaB
OCHOBHOM  oOpa3oBaTelbHOH TMporpaMMbl IO  HampaieHuto noxarotoBku:  44.03.05
«ITemarorunueckoe oOpa3zoBanue (¢ AByMs TpOPHIISIMU TOATOTOBKH)» (TIpoduiib «MaremMaTuka u
Nndpopmaruka») (kBanudukanus «bakanasp»), peanu3yeMoi pu NOAr0TOBKE 00y4daroluxcs B
denepaabHOM TOCYAapCTBEHHOM OIO/DKETHOM 00pa30BaTEIbHOM — YUPEXKJACHUU  BBICIIETO
o0Opa3oBaHusl «ANTalCKUNA TOCYJapCTBEHHBI T'yMaHUTAPHO-TIEJArOTMYECKU YHUBEPCUTET
umMenn B.M. llykmuna». @OOHJ ONEHOYHBIX CPEACTB MpEeAHAa3HAueH Ml IPOBEPKHU
c(OpPMHPOBAHHOCTH KOMIIETEHIINH, 3asiBIICHHBIX B IIPOTpaMMe AUCUUIUIMHBL « Teopusi uncesr u
YHCJIOBbIE CHCTEMbI» B COOTBETCTBUUM € YueOHbIM IutaHoM 44.03.05 «lIlemarornueckoe
oOpa3oBanue (¢ AByMs MpOoGUISIMU MOATOTOBKH )» (mpodmib «Marematuka u MHpopmaTiKa)

(xBanmuukanus «bakanaBpy).

Ilepeuens KOMNETEHIHIi ¢ yKa3aHHEM 3TaNoOB UX (POPMHPOBAHUS B MpoLecce OCBOEHHUS
o0pa3oBaTeIbHOM NPOTrPaMMBbI
— - CrocobeH TpOEKTHPOBATh M PEATM30BBIBATH MPOTPAMMy OCHOBHOTO W CPEIHErO
ob1ero oopazoBaHus B peaMeTHOH oOmactn Marematuka (ITK-1).

Komneren Nuaukaropsl OneHouHble
11, CpeacTBa
JTarnbl
3namop: [IpakTuxo-
- [IK-1.1: 3HaHHEe OCHOBBI METOJIMKH MPEIO/IaBaHUs, OCHOBHbBIE | OPUEHTUPOBAHHO
OPUHIUNBL  IEITETbHOCTHOTO IOAX0Ja, BUABI U TPUEMBI | € 3aJlaHue:
COBPEMEHHBIX TI€JarOTHYECKUX TEXHOJIOTMH B  00JacTH | KOJUIOKBUYM,
matematuku (3.1); KOHTPOJIbHAS
- [1K-1.2: 3ranue pabodeil mporpaMMbl M1 METOJMKH OOy4eHUs | paboTa, Nas,
o marematuke (3.2); HUTOTOBBIN TECT.
Ymemn:
K-1 - [IK-1.3: ymeHue 1aHupoBaTh U MPOBOJUTH yUeOHbIE 3aHATUS
no marematuke (Y.1);
4 sran

- IIK-1.4: ymeHue WHCHONB30BaTh METOJABI M CpElCTBa

MEeIarorMYeckoro  MOHWUTOPHHTA, MO3BOJISIONIAE  OIEHHTH

cTeneHb c(hOPMUPOBAHHOCTH y JeTeil KadecTB, HEOOXOAMMBIX

JUIsl JanbHelero o0yueHus M pa3Butus o marematuke (V.2);
Bnaoemp:

- IIK-1.5. Bnagerp popmamMu um meTonmamMu OOYYEHUS, B TOM




YHCIIe BBIXOISAIIMME 32 PaMKH YYEOHBIX 3aHSATHUN: MPOEKTHAs
NESITENIbHOCTD, JIa0OpaTOpPHBIE SKCIIEPUMEHTHI, MPAKTHYECKHE
3ansitus u T.11. (B.1).

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

00pazoseamenvHoil NPOPaAMMbL

Kommnerentust [1K-1 (criocoOeH MpoeKTUPOBaTh U PEATM30BBIBATh MPOrPaMMy OCHOBHOTO M
cpenHero oOiiero oOpa3oBaHHs B TNpeaMeTHONM obOmactu Maremaruka) (opMmupyercss Ha
YEeTBEPTOM dTare (OpMUPOBAHHUS KOMIIETECHIIHH.

Komnerennus IIK-1 dopmupoBanach B mpolecce H3yuyeHUs MaHHOW JUCUUIUIMHBI U
IPOJIOIDKUT (POPMUPOBATHCS HA CIEAYIOUMX Kypcax B IMPOLECCE M3YYEHHUS OPYTUX Y4eOHBIX
JTUCIUIUIMH, TPOXOXACHUS TMPAKTUK U HWTOTOBOW TOCYAApCTBEHHOM arrectanuu (3amura
BBIITYCKHOW KBaTH(PUKAIMOHHON paboThI).

TunoBoe KOHTPOJBHOE 3a/laHue IJs OLUEHKU CHOPMUPOBAHHOCTH NAHHOW KOMMETECHIIUU
HaIlpaBJI€HO Ha JEMOHCTPALMI0O TOTOBHOCTH IPOEKTHPOBATH M PEaJU30BBIBATH IPOIPAMMY
OCHOBHOTO U CpeIHEro 0011ero oopa3oBaHus B MpeAMETHOM obnactu MaTtemartuka.

P =

SRl

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

7 ceMecT

O0Opa3seln BapuaHTa KOHTPOJIbHOI padoTsl (7 ceMecTp)

Bapmuanr 1

1073
Coxkpatuth JpoOb %83’ UCIIOJIB3Ys aIropuT™ EBKnna.

Kaxkue u3 uncen: 631, 637, 1027, - sBAAIOTCS TPOCTHIMU?
C nomoupro kanoHnueckoro pasznoxenus Haitu HOJl u HOK uncen 572 n 1118.
Pemmth B HaTypaibHBIX YMCIIaX CUCTEMY ypaBHeHH: x + y =150
HO/(x,y) =30.
Pemmth B mienbix uncnax ypaBHenne 43 x +37 y = 21.
BeimonHuTh yKazauuble aeictsus: 40042s : 235 + 10445 — (235 - 34s) = .
[IpencraBuTh 4MCIIO X B YKa3aHHOW CHUCTEME CUHUCIEHHUSI €ro KpaTKOW U pa3BEpHYTOH
CHUCTEMaTH4YeCKOM 3amuchio: a) 3A9,2416 = x10; 6) 2135,46875 = x4 .

Kputepun onieHKM KOHTPOJLHOM PAa0OThI:

Kaxxnoe 3amanue paboThI OIIEHUBAECTCS B Oauiax; MpH AOMYIIEHHBIX OIIHOKAX OLCHKA 3a
3a1aHNe CHIKACTCH.

3ananue Ne6 nanHoil paboThI OlleHUBAeTCs B 2 Oaiia, ocTajibHbie — B 1 Gasm.
MaxkcuMaibHO BO3MOXHOE YHCII0 OaIoB 3a paboty — 8 Gaiuios.

[Ipu orieHUBaHUY 33/1aHUS YIUTHIBACTCS aKKypaTHOCTh O(OPMIICHUS U TTOJPOOHOE
OTIMCaHUE X0/Ia PEIICHUS CO CChIIIKAMH Ha COOTBETCTBYIOIINMA TEOPETHUECCKUN MaTEepHal.
Nroropas onenka 3a BCro paboTy COOTBETCTBYET NPOLIEHTY MOIYYEHHOTO CyMMapHOTo Oasa
M0 OTHOIICHUIO K MAaKCUMAaJIbHO BO3MOKHOMY YHUCITY OaJUIOB.

[TonoxwuTtenpHOM cunTaeTcs oneHka 3a padbory He MmeHee 60%. IIpu oTpunarenbHOi oleHKe
CTYJCHT TEepENUChIBaeT paboTy 3aHOBO (IPYTrOil BAPHAHT).




6. CryneHT MOXeT MOBBICUTH PEHTHHTOBBIH 0aJl1, BEITOJTHUB paboTy HaJl OIMINOKAMHU.

PonbRE

o o

©

10.

11.

12.

PeliTunroBsIii 6ai 3a NOBTOPHYO paboTy U npu paboTe HaJ OMIMOKaMU HE MOXKET OBbITh
6ombie 75 %.

2. Tunosoe xonmponvHoe 3adanue na smane opmuposarnus I1K-1:
Bonpocsl kK KOJLUIOKBUYMY 110 Teopuu uuces (7 cemecTp)

OTHOIICHHWE IETUMOCTH M €T0 TIPOCTEHIITNE CBOMCTBA (JI0Ka3aTh J00bIe 3 CBONCTBA).
Henenune ¢ octatkoM. TeopeMa o JIeIEHUU C OCTATKOM (C IOKa3aTeIbCTBOM!).

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

Anroputm EBkimmpa (¢ nokaszarenscTBoM 2-x cBoiictB HOJI, nexamux B OCHOBE
anroputMma), Teopema Jlame; pacumpennsiii anroput™ EBkinuza.

B3anmMHO mpocThie yucia (JoKa3arh Jr00bie 2 CBOICTBA).

HOK wu ero cBoiicTBa (10ka3aTh J1t00bIe 2 CBOMCTBA, B TOM YHUCIIE - TEOPEMY O B3aUMOCBSI3U
H.O0.J. ¥ H.0.K.).

[Ipocteie uncna. CBoMcTBa MPOCTHIX YKCeN (JI0Ka3aTh CBOWCTBO HAMMEHBILETO MPOCTOTO

JICIATEIIS YHCIIa U OCHOBHYIO TeopeMy apudmernku). Hepaserncrsa UeGsimépa as (X ) .

YucnoBbie QyHKIHMH (YUCIIO U CYyMMa HATypaJIbHBIX JICITUTENCH ).

Koneunsie menubie Apodu. CyiiecTBOBaHNE U €MHCTBEHHOCTh 3HAYCHHUS [ISITHOMN JIPOOH.
[Momxoxsimue npoOW asl TaHHONH KOHEYHOW IEMHON IpoOM M MX CBOMCTBa (I0Ka3aTh
ar00bIe 2 CBOWCTBA, B TOM YHCJIE - TEOPEMY O B3aMMOCBS3U COCCAHHMX IMOIXOISAIIMX
npooOeit).

CucTeMaTHYECKUE YHCIIa; TeOpeMa O CYIIECTBOBAHUU W CIMHCTBEHHOCTH IPEACTABICHUS
HATYpaJbHOTO YHUCIIA B BUJE CHCTEMAaTHYECKOH 3alucu 1Mo JIIo0OMy OCHOBaHHiO (>1
Mepexo W3 OJHON CHUCTEMbI CUMCIICHHS B JAPYTryio; apu(METHUECKUE OIepaiuu Haj
CHCTEMATHYECKUMH YHCIIAMH.

Perierrie HeompeeaeHHBIX ypaBHEHHI MepBoil cremenn ax + Dy = ¢ (¢ momormisio
anropuT™Ma EBKIWAA, pacIIMPEeHHOro airopuTMa EBKIKIA, C MOMOIIBIO IMOJXOSIINX
npobeit).

KpuTtepun o1ieHKH 0TBETa HA BONPOCHI KOJLJIOKBHYMA:

1. KonnokBuyM TpOBOAUTCS B MHUChbMEHHOW (opme mo OuseraMm: MEpBBIA BOIMPOC U3
MPOTrpaMMbl KOJUTOKBUYMa TIPEAIIOJIAraeT TOHBI OTBET C JIOKA3aTeIbCTBOM OIHOHN W3
TeopeM, BTOPOH BOIPOC MpeanojaraeT (GpopMyJIUpOBKY ONpPEIEeNCHUA MOHATHH C
WUTIOCTPALIMEN UX TPUMEPAMH.

2. Kaxnplit Bompoc OuieTra OleHHMBAaeTCs B OaiiaXx; MpH AOMYIIEHHBIX OIMIMOKAaxX H
HETOYHOCTSX B (POPMYJIMPOBKAX OINpPENENICHUH U J0Ka3aTelIbCTBE TEOPEMBI OIEHKa 3a
BOIPOC CHHKACTCH.

3. Bompoc Nel orenuBaercst B 3 6amta, Ne2 — B 1 Gamur. MakcuMaibHO BO3MOYKHOE YHCIIO
OamwoB 3a paboty — 4 Oana.

4. Tlpu olleHWBAaHWH OTBETA YUHTHIBACTCS: MPABMIBHOCTH (DOPMYITHUPOBOK; YCTAHOBIICHHUE
B3aMIMOCBSI3M TEOPUU U TPAKTUKH, COJEPKATEIHHOCTh U  apTyMEHTHPOBAHHOCTD.
MOJTHOTA M CTPYKTYPHAS JIOTUYHOCThH JI0OKA3aTeIbCTBA; TITyOnHA 3HAHWH BOIIpOCaA.

5. UroroBast (pedTHHroBasi) OIlEHKa 32 KOJUIOKBHYM COOTBETCTBYET MPOLEHTY
MOJTyYEHHOTO CyMMapHOTO Oajlla 110 OTHOIICHHIO K MAKCHMAaJIbHO BO3MOXHOMY UHCITY
0aioB.

6. [TomoxxurenpbHONW cumTaeTcss oneHka He MmeHee 60%. [Ipu oTpHIIaTeBHON OIICHKE
CTYZCHT IepecaeT KOJJIOKBHYM 3aHOBO (Apyroii 6uier, 1 He boiee 2-X pas).

7. PelTHHroBBbIi 61 3a MOBTOPHYIO Nepecaady He MOXKeT ObITh OoJbie 75 %.
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3. Tunosoe konmpoavHoe 3a0anue na smane popmuposanus I1K-1:

O0Opa3sen BapuaHTa HHIAMBHAYAJLHOTO JOMAaIlHero 3agxanus (7 cemecTp)
Bapuant Nel

Jlokazats, 4to Juis Jio6oro HatypaisHoro n 7" +11-3" kpatHo 4.
Junst uncen a = 3441 b =414 naittu HOJI (a;b) u HOK (a,b) ¢ nomomipto anroputma
EBknupa; naiitu npeacrasineane HOJL (a;b) B Bume nuHeiHOM KOMOMHAIMY YKCeT a U D.
Haiitu uncno HatypanbHbIX aenureneit uucia 4820.
C nomorpbio kaHoHn4Yeckoro pasnoxenus Haitu HOJl u HOK uucen 572 u 1118.
BrIOpath mpocTeie uynciaa U3 0Tpe3ka HaTypasibHOro psiaa ot 610 go 650.
Beinonuuth ykazanubeie gerctus: 122235 : 245 + 10435 — (235 - 34s5) =
[IpencraBuTh YMCIO X B YKa3aHHOW CUCTEME CUMCIICHHS €r0 KPaTKOW M pa3BEpHYTOM
CHUCTEeMaTHYECKOM 3anuchio: a) 3A7,4216 = x10; 6) 3276,46875 = x4
Pemuth ypaBHeHue 59X +17Yy =7 4eTbIpbMs clioco0amu: ¢ OMOIIBIO anroputMa EBkinmnaa,
pacIIMpeHHOro aNropuT™Ma EBKIIN/IA, UCTIONB3Ys CBOMCTBA MOAXOIAIINX JPOOCi, CBEICHIEM
K CPaBHEHHIO.
Haitru ocratok ot menenns 32+ 7% ma 25.
Pemuth cpaBHEHUS (MCTIONIB30BATh METO MTpeoOpazoBanus Kodh UIMEeHTOB, (GopMyITy
Ditnepa, MOIXO0AIINEe JPOOH):

4x =18(mod15);

14x =50(mod 62) ;

113x =89(mod 311).
Pemnth cucteMy cpaBHEHHI HCIIONB3YsI METOJI TOCIEA0BATEIbHON OJICTAHOBKH U
KUTaNCKYIO TeOpeMy 00 ocTaTKax:

3x = 5(mod 13);

2x =17(mod 21);

5x = 31(mod 32).
HaiiTi mopsiiok kiacca BBIYETOB 9 1o moaymo 19. Kakue ere kiacchl BBIYETOB IO
MOZyJII0 19 UMEIOT TOT ke MopsAoK?
Pemmts cpaBHEHHS : 21x* =5(mod 43), 8" =1(mod 23) UCTIONB3Ysl CBOMCTBA HHJICKCOB U
TaOJIMIILI MHIEKCOB.

Haiitu nnuny npennepuoza U JUIMHY Nepuojia AECATUYHON JpodH, B KOTOPYIO oOpalaercs
OOBIKHOBEHHAs HeCOKpaTUMasi 1po0b co 3HameHaTenem 350 .

Kpurepun ounenku 3anaunii M13:

1. Kaxnoe 3ananue M]3 oniennBaeTcs B 1 0asur; mpu JOMYIIEHHBIX OMIMOKaX OIICHKA 3a

3aJaHUC CHHMXKACTCA.

2. Ilpu OlleHMBAHUY 3a/I1aHUS YUUTHIBAETCS AKKYpPaTHOCTb OPOPMIICHHS U TOAPOOHOE

OIMCAaHUE XOJla PEIICHUS CO CChUIKAMU Ha COOTBETCTBYIOIINUN TEOPETUUECKUI MaTepuall.

3. MHroronas oreHKa 3a BCI0 pabOTy COOTBETCTBYET MPOIICHTY IMOJIYIEeHHOTO CyMMapHOTO Oasia

10 OTHOLICHMIO K 0011eMy yucity 0amioB 3a Bce M/13.

4. Omnenka 3a UJI3 e menee 60% cunraercs nojoxuTenapHol. [Ipn oTpuaTensHOM OLeHKe

CTYJICHT BBITIOJHACT paObOTy HaJ OIIMOKaMHU; PEHTHUHIOBBINM OAJT 32 MOBTOPHYIO pabOTy HE
MOXeET ObITh 00sbIIe 75 %.

5. Ouenka anHynupyertcs, eciu Ha 3amure M/[3 (mpu cobecenoBannu ¢ mpenoaBaTesiem)

CTYACHT HEC MOATBCPAUII CAMOCTOATCIILBHOCTD €TI0 BBINIOJIHCHUS.



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

KaKJIbII IIPOCPOYCHHBIN JICHb.

4. Tunosoe konmpoavHoe 3a0anue Ha smane opmuposanus I1K-1:

O0Opa3eln BapuaHTa NPOBEPOYHOIi padOTHI 0 Teopun cpaBHeHmii (7 cemecTp)

Bapuant Ne 1

Haiigure ocrarok ot nenenus 359 na 17.
Pemmmre cpaBaenus: a) 14x =30 (mod 21); 6) 12x =52 (mod 16); B) 5x =11 (mod 23).
3x = 5(mod 13);

Pemute cucremy cpaBuenuii < 2x =17(mod 21);
5x = 31(mod 32);

[Mpumeuanue. 3aoanue Nel dannoti pabomul oyenusaemces 6 2 6anna, Ne2 — ¢ 1,2 6anna
(10 0,4 3a kaxcooe cpasnenue). Maxcumanvio 603mozicHoe uucio 6annos 3a pabomy — 4,2
banna.

O0pa3sen BApHAHTAa MPOBEPOYHOI PadOTHI MO HEMHbIM APoosiM (7
ceMecTp)

Bapuant Nel

Paznoxute B 1ienHyo ApoOb M 3aMEHUTH MOAXOASIIEH ApoObio ¢ TouHOCTHIO 10 0,001
queno V29

HaiiTi 3HaueHne enHbIxX Ipooeii:

a) KOHeYHOU 1enHo# apodwu [2; 3,1,7,4,2,3,5];

0) OeCKOHEYHOH MepPHONYECKOl LeMmHOl aApodu [2; (3, )] COCTaBUTh YpaBHEHHUE, OJTUH
13 KOPHEH KOTOPOTO PABEH ATOMY YHCITY.

Pemmte B menbIX yMciax ypaBHeHHE 59X —27y =7cC MOMOIIBIO amnmapara IEeMHbIX
JpoOeH.

[Tpumeuanue. Kaswcooe 3adanue oannou pabomwl oyenusaemcs ¢ 1 6anin. Maxcumanvho
803MOHCHOE HUCIOo bannios 3a pabomy — 4 6anna (3a0anus 2a u 26 oyeHudarOmMcs

0mOoenbHO).

5. Tunosoe xkonmponvHoe 3adanue nHa smane gopmuposarus [1K-1:

Oo0pa3en BapyaHTa KOHTPOJBLHOI0 ONIPOCA MO TEOPUHU CPaBHeHUii (7 cemecTp)

N

Bapuant Ne 1

3anuimTe COOTHOIICHHE, PABHOCHIBHOE JaHHOMY: @ =¢ (mod m).

3anuIIuTe MOJHYIO U IPUBEICHHYIO0 CUCTEMBI BEIYETOB 110 MOAYJTO 12.
ChopmynupyiiTe TeopeMy Ditsiepa U €€ YaCTHBIHN cirydail — Teopemy Depma.
Yro naspiBaercst pemenuem cpaBaenus f(X)=0 (mod m) ? [IpuBenute mpumep.



o N

10.

11.

12.

13.
14.
15.

16.

17.

18.

19.
20.

21.

CKOJIbKO pEeIICHHI MOXXET HMMETh CpaBHeHHE ax = ¢ (mod m) B cioydae ero
pazpemumoctu?

[TpuBeauTe npuMep cpaBHEHHUS ax = ¢ (Mod 12)

a) HE UMEIOIIETO PEIICHHIA;

0) umeromiero 1 pemenue;

B) UMECIOIIIETO 3 PEICHUS.

JaiiTe onpeneneHue nokasaress (MopsiaKa) KJiacca BBIYETOB 110 MOJIYJIIO /1.

Kakue 3Ha4eHUs] MOTYT IPUHUMATH ITOKA3aTEeNN KJIACCOB BHIYETOB 110 MOIYJIIO 52 ?
CKOJIBKO CYIIIECTBYET KJIACCOB BBIYETOB C IOKa3zarelieM O 0 IPOCTOMY MOIYIIO p?
[TpuBeaure npumep B ciyyae &=26 u  p=53.

Kakoe umciao Ha3blBaeTCs MEPBOOOPA3HBIM KOPHEM IO MpocTomy Mmoaymio p? Kakoit
MOKa3aTellh UMEeT TIEPBOOOPa3HbI KOPEHB 110 MOTYJIIO 43 7

YeMy paBHO YHUCIO MEPBOOOPA3HBIX KOPHEH MO MpocToMy Moayio p? CKOJIbKO HX B
ciyqae p= 47 ?

3Has, uto 10 sBasieTcss mepBOOOPa3HBIM KOPHEM 0 MOAYJI0 17 , HAlWAUTE OCTAJIbHbIC
1epBOOOPA3HbIC KOPHHU 110 3TOMY MOYJIIO.

YTo Ha3bIBAETCS MHACKCOM YMCIIAa @ IO MPOCTOMY MOAYJIIO p IPU OCHOBaHHUU (| ?

[Ipy moMoIM TaGIHIl MHAEKCOB pemmnTe cpapHenne 21x* = 5(mod 43) .

B 4eM 3aKIIF0O4YaroTCsa JOCTAaTOYHBIC YCJIIOBHA BO3MOKHOCTHU MNpeaACTaBJICHUA

. . a . .
HECOKPATUMOW OOBIKHOBEHHOH ApOOH E: a) B BHJIE KOHEUHOM (-M4HOU apoOu; O) B

BUJIE YHCTO MEPUOJUYECKON (-MUHOM IpoOM; B) B BHJIE€ CMEIIAHHON NEPUOANYECKON (-
nyHoi Apodbu? Kak stu ycnosus popmynupyrores, ecau =10 ?
YcraHoBUTE BHJ JECATUYHBIX JpoOe€i, KOTOpBIE TMONYYalOTCS TpPH OOpaIieHUH

OOBIKHOBEHHBIX APOOEH: —;—;—;—

Kak HaxomuTcs IvHa nepuoja U JAJWHA MpeArnepuoia mpyu oOpaieHuu 0ObIKHOBEHHOM

JIpobu B (-MUHYI0?

Halinute nnuHy mnpeamepuona W JUIMHY MepUOJA AECSITUYHOW ApoOU, B KOTOPYIO

oOparaeTcsi OOBIKHOBEHHAs] HECOKpaTumas I1poOb co 3HaMeHaTeseM 18 .

Cdopmynupyiite o6muii mpusHak aenumoctu [lackans.

Chopmynupyiite npusHaku neauMocTd Ha 3,4,9,11 B necATUUHON CHCTEME CUMCIICHUSI.

[IpuBenuTe mpuUMeEpBHI.

BriBenuTe npuszHaK JEMMMOCTHA Ha M B CUCTEME CUMCIICHHS C OCHOBaHUEM (| Mpu
m=4,q="1.

Kpurepuu olileHKH KOHTPOJILHOI'0 ONPOCa:

=

Kaxxnprit Bonpoc onennBaetcst B 1 6a.

UroroBasi oneHka 3a BeChb ONPOC COOTBETCTBYET MPOLEHTY MPABWIBHBIX OTBETOB IO
OTHOIICHHUIO K 00IIIEMY YUCITy BCEX BOIIPOCOB.

OreHKa 3a OIpoC CUUTACTCS MOJOXKHUTEIbHOM, €CITU CTYJEHT OTBETHII MPaBUIILHO HE MEHEE,
gyem Ha 60% Bcex BOIIPOCOB.

6. Tunosoe konmpoavHoe 3a0anue nHa smane popmuposanus I1K-1:



HUTOroBblil TECT

1 (1) TeOpI/II/I YUCECJI U YUCJTOBBIM CUCTEMaM (7 CCMECTp)
JIngakTHYecKHe eTNHUIIbI

JlenmMMOoCTb U IPOCThIE YUCIIA.

Cucremarudeckue 4uca.

OTHoLICHNE CPABHEHHUS B KOJIbLIE £ U €0 OCHOBHBIC CBOWCTBA.

CpaBHEHUS U CUCTEMbI CPaBHEHUI C HEU3BECTHOMN BEIMYMHOM.

IToka3zarenu (IOPSAKK) YUCEI M KJIACCOB BBIYETOB 110 JaHHOMY Moay0. MHekcrl uncen
Y KJIACCOB BBIYETOB I10 JAHHOMY MOZYJIIO.

JIByusieHHbIE CPAaBHEHUS 10 IPOCTOMY MOAYIII0. KBagpaTH4HbIE BBIYETHI U HEBBIYETHI.
ApudmeTnueckre NpuIoKeHNUs TEOPUN CPaBHEHUH.

8. IlpencraBneHue AEHCTBUTEIbHBIX YMCET LIETHBIMU JIPOOSIMH.

agrw e

~No

1. JEJIMMOCTD U ITPOCTBIE YUCJIA

1. HpI/I ACJICHUHU LEJIOro 4ucjia a Ha HCKOTOPOC LEJI0C MOJOKHUTCIIbHOC YHUCIIO b yactHOe paBHO
g, a ocraTok I'. Kakue u3 yTBep»AeHUN [IPU 3TOM SBJISIOTCS BEPHBIMU?

1) a=bg+r, 0<r<b; 2) HOZ(a,b) = HO(b,r); 3) HO/(a,b) = HO/I(q,r);

4) Ilpu nenenuu —a Ha b ocratok pasen —r. 5) Ilpu nenenuun —a Ha b octatok paBen b—r.

2. Ilpu nenenuu a Ha 7 ocTaTok paBeH 2. OCTaTOK NPU AeJIeHHH a° HA 7 PaBeH ...

3. HanbGonpmmit oOmwmii nenurens ais uncen 589 u 713 HaxoauTcs B HHTEpBale

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

5. Tlpocroe umcino 2 BXOJWT B KaHOHHUYECKOE PA3JIOKCHHE JIFOOOTO HATYPATBLHOTO JCITUTEIIS
yucna a=5544 ¢ mokasaTejieM CTEIEHH o TAKHUM, 4TO

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

6. Ilycts uncna a, b u C npeacrasnensl B Bume a=p-ps-..pd, b=pl. pl ... pl,
c=p-p}-..-pl, Tae Bce Pi — MONAPHO pa3IMYHbIE MPOCTHIC YHCIA, a Bce o;> 0, fii > 0, Yi> 0.
3aBepmIMTe KaXJ0€ W3 MPEUIOKEHWH COOTBETCTBYIOIIUM €My 3aKIIOUYCHHEM TaK, YTOOBI
MIOJTYYHIIOCh BEPHOE YTBEPIKICHHUE:

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; A3}, i=1,2,....K. B) yi<min{a; £}, i=1k.
r) yizmax{e; A}, i=1k. m)yi>min{a; A} mns mexotopsix i (1<i<k).

7. Kakue U3 cneayromux 9uces SBIsSIOTCS IPOCTHIMU?
1) 473; 2) 273; 3) 149; 4) 281; 5) 119.
8. Kakue u3 yTBepAeHUH SBISAIOTCS BEPHBIMU?
1) Yucno nenutces Ha 45 TOrAa U TOJIBKO TOT/Ia, KOT4a OHO JCUTCS Ha 5 1 Ha 9.



2) YUucno aenutcs Ha 45 TOrAa M TOJIBKO TOT/a, KOTJIa OHO JCIUTCS Ha 5 1 Ha 3.
3) Yucno aenutcs Ha 12 Toraa v TOJIBKO TOT/AA, KOTla OHO JIETIUTCS Ha 2 U Ha 6.
4) Yucno aenurtcst Ha 12 Toraa v TOIBKO TOTa, KOTJIa OHO JSIHUTCS Ha 4 1 Ha 3.

9. IlpocToe ymcio 3 BXOAUT B KAHOHWYECKOE PaA3JIOKCHHE JHOOOTO HATYPaIbHOTO KPaTHOTO
guciaa a=2520 ¢ moka3zaTeneM CTEICHH o« TaKHM, UTO

1) a>3; 2)a=2; ) a2 4) a>2.

10. st uucen 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 HaumenbIIEe OOIICE 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 MOXET MOTYYUTHCS 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. CACTEMATHYECKHWE YUCJIA

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

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

3. Yucno 11101010112 B mecTHaALATUPUYHON CUCTEME CUUCIECHUS 3aITUIIETCS KaK
1) 3101116; 2) 3(10)1116; 3) 38(12)16; 4) 3(10)(11)1s.

4. OcHOBaHMeE (] B CUCTEME CUMCIICHUS, B KOTOPOH BBIMTONHSETCS paBeHCTBO 364¢=30014,
PaBHO ...

5. Tabnmuna

4 5 6
6|20q| 26q | 30q
7| 24q | 2(11)q | 36q
8|28q| 34q |40q

ABIACTCSA 4YaCThIO Ta6HHHBI YMHOXKCHHUA B CUCTEME CUUCIICHUS C OCHOBAHHUEM q, PaBHBIM ...

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

7. 400425 : 235 + 1044s =
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 3aMUILIETCS KaK

1) 4225; 2) 224g; 3) 24s; 4) 242s.



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

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

12. PaBeHcTBO 45=23 1 BBINOJIHAETCS, €CJTU OCHOBAHUE CUCTEMbI CUMCIICHUS (] PaBHO ...
1)4; 2)5; 3)6; 4)8.

3. OTHOILIEHUE CPABHEHUS B KOJIBIE Z M ETO OCHOBHBIE CBOHICTBA

1. Inst wenbix ymcen a, b, m (m=0) yreepxaenue a=b(mod m) He paBHOCHIIBHO yTBEPIKICHHIO
1) a=mg+b (qe Z); 2) (a-b)im; 3)awu b umeroT 0gMHAKOBBIE OCTATKU MIPH JCIICHUH

Ha M;
4) a=bm.

2. VrBepkaeHue «uucio N umeeT Bu 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 ¥ C UMEIOT OJJMHAKOBBIC OCTATKH TpH jaeinenuu Ha b (b#0) a) a = b(mod c)

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

4. PaBeHnctBa ?+? 25 u ? ? = z]- HUMCIOT MECTO B KOJIBIIC KJACCOB BBIYCTOB IO MOAYIIHO m
1) m=8; 2) m=9; 3) m=10; 4) m=11.

5. MyIbTHIUTHKATHBHYIO TPYTITy 00pa3yeT cieayromnas COBOKYITHOCTh KJIAaCCOB BEIYETOB
10 MOAYJIO M=6:

6. IToxsamu aBasrOTCS KOJIbLla KJIACCOB BbIYCTOB 110 MOAYJIHO m
1)m=2; 2)m=7; 3)m=8; 4)m=09.

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

8. IlomHyto cucTeMy BBIYETOB IO MOAYII0 M=5 00pa3yeT COBOKYITHOCTb YUCEI:
1) {0,7,-7,13,15}; 2) {-16,-15,24,32,48}; 3){4,19,61,82,5}; 4){72,62,50,21}.

9. KonmnuectBo HaTypaJIbHBIX YUCCJI, HC TPCBOCXOAAIINX a=125wu B3aUMHOIIPOCTBIX C d, PaBHO

10. IpuBeAEHHOM CHCTEMO BBIYETOB MO MOTYJTI0 M=12 sBIIIETCSI COBOKYITHOCTD YHCEI
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 IPEICTABICHUN YHCIA 3126 paBHa: 1)4; 2)3; 3)1; 4)9.

13. IMocneanue aBe ULl B ACATUYHOM TIpecTaBIeHuH uncia 3242 papHbr:



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

14. CkonbKMM KjaccaM BBIYETOB MO MOy 21 MpHHAMIEKaT BBIYETHI U3 OJIHOTO Kjacca Io
MoayJto 7?7

D1, 2)7; 3)3; 4) 21
15. PemeHneM ypaBHeHHs 3—x=7,Tae 3 M 7 — KJIAcchl BBIYETOB M0 Moxymo 11, sBusercs
KJ1acc

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

16. MynbTUIUIMKATUBHYIO TPYMITYy OOpaTUMBIX 3JIEMEHTOB 00pa3yeT ClieyIolas COBOKYITHOCTb
KJIACCOB BBIYETOB 110 MOAYJIIO 8.

17. KonmnuecTBo KJIaCCOB B MYJIbTUILIMKATUBHOM TPYyMIe 0OpaTUMBIX JIEMEHTOB 11O MOIYJIIO 28
pasHo: 1) 12; 2)14; 3)7; 4)4.

18. KonnuecTBo 371eMEHTOB MYJIbTHILTMKATUBHOM TPYHIBI OOPATUMBIX 3JIEMEHTOB IO MOJYIIO

29 pasno: 1) 16; 2) 14; 3)28; 4)29.
4. CCABHEHHUS 1 CUCTEMBI CPABHEHHU C HEU3BECTHOM BEJIUYUHOMN

1. Crenens cpaBHenus 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) paBHOCHIIBEHO 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. Yucrno pemiennit cpaBuenus ax = b (mod 11) mosker ObiTh paBHo: 1) 0; 2) 1; 3) 2; 4) 11.

4. Yucno peniennii cpaBaenus ax = b (mod 10) B ciydae ero paspemaMoCTH HE MOKET OBITH
paBueiM: 1)2; 2)3; 3)4; 4)5.

5. CpaBuenune ax = 18 (mod 30) B 3aBUCHMOCTH OT MPUHHMAEMOTO 3HAYCHHS ¢ MOXET MMETh
pa3IMYHOE KOJUYECTBO PEIICHUI. YCTAHOBUTE COOTBETCTBHE MEKIY 3HAYCHHEM 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. Pernennem cpasrenust 13x = 4 (mod 5) sBnsercs kiace Beraeton: 1) 1; 2) 2; 3) 3; 4) 4.
7. Pemennem cpaBrenus 15x = 9 (mod 6) e spisercs kiace BerueTon: 1) 1; 2) 2; 3) 3;4) 5.
8. Hucno pemenuit cpasHenus N-oi crenenu f(X) = 0 (mod p), rue p — npocroe yucio, Gosbiiee
N, HE MOXKET OBITh:

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

9. HepaspelMbIMHU SBIISIOTCS CUCTEMBI CPABHEHMI:
1) 2x =1(mod 4); 2) 2x =1(mod3); 3) X = 3(mod5); 2) x =2(mod3);
3x =2(mod5); 3x =2(mod4); X =2(mod3); 3x =2(mod6).
=b d
10. PerieHreM cucTeMbl CpaBHEHUH a,x=b(modm,)
a,x=b,(modm,)

B ClIy4ac eé Pa3spCIIMMOCTHU ABJIACTCA KJIIACC BBIYCTOB 110 MOAYJIIO



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

11. YtoObl HAWTH YKCIIa, KOTOPBIC MPHU JACICHUH Ha 4 ¥ 5 Tal0T, COOTBETCTBEHHO, OCTaTKH 2 U 3,
HaJ10 pELIUTh CUCTEMY CPAaBHEHUI

1) x=2(mod4); 2) 2x =1(mod 4); 3) 4x =1(mod5); 4 X =4(mod?2);
X = 3(mod5); 3x =1(mod5); 5x =1(mod 4); X =5(mod3).

5. HOKA3ATEJIN (I1IOPAJKHW) YUCEJ U
KJIACCOB BBIYETOB 110 JAHHOMY MOAYJIIO

1. KoHeuHbIi OPSAI0K UMEIOT CIEAYIONINE KIACChl BBIYETOB 110 MOy 14:
1) 2; 2)3; 3)4; 4)5.
2. IopsiKy KJIaCCOB BBIYETOB 110 MOIYJItO 13 MoOryT mpuHumarth 3Hadenus: 1) 4; 2) 5; 3) 6; 4)

9.

3. HOpHI[KI/I KJIaCCOB BBIYCTOB 110 MOYJITO 24 He MOTr'yT IIpUHHUMATDb 3HAYCHUC!:
1)2; 2)1; 3)8; 4)6.

4. KonruecTBo KIaccoB BbIYETOB mopsiika 9 mo moxyito 37 pasHo:1)3; 2)6; 3)9; 4)12.

5. U3 CJICAYIOIUX YTBCp)K,Z[CHI/Iﬁ OIIPCACIICHUEM IIOpsJKA KJacCca BBIYECTOB IO MOAYJIHO M
SABIIACTCA:

1) mOpsAKOM KIacca BBIYETOB g IO MOJYJII0 M HA3BIBAETCSA HATYPATbHOE YHCIIO O, TAKOE,
yto ¢’ =1;

2) TOpAAKOM Kjiacca BBUETOB g, B3aHMHO MPOCTOTO C MOAYJeM M, Ha3bIBAIOT
HauMEHBIIIEE YUCIIO0 O, TAKOE, YTO 55 = i;

3) TOpAKOM Kiacca BBIYETOB g, B3aUMHO TPOCTOTO C MOAYJeM M, Ha3bIBAIOT

—s -
HANMMCHBIICC HATYPAJIbHOC YUCIIO 6, TaKoEC, 4YTO a = 1.

6. ITopsok Kiacca 2 1o Moy o 17 paBeH 16. VI3 cieayroInX yTBEPKICHNH CIIPABEUTHBHI:
1)2°=1; 2)2°=2";3)2°=2"; 4)2"=1.

7. Topsimok Kiacca 2 1o Moy o 17 paBer 8. TOT e MOPAIOK O MOIYIO 17 HMEIOT KIacChr:
)2 272 3)2; 4 2.

8. Iopsimok knacca 2 mo Moxyitio 17 pasen 8. [Topsimok Kiiacca 2° o Moyt 17 paBeH

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

9. TIepBOOGPA3HEIM KOPHEM IO MPOCTOMY MOJYJNIO p HA3bIBAIOT KJIACC BHIYETOB ( IO STOMY
MOJTYJIIO, TIOPSIJIOK KOTOPOTo paseH ... 1) p; 2) p-1; 3) 4(p-1); 4)q.

10. KonruectBo mepBooOpa3HbIX KOpHEH mo Moaymo 19 pasuo ... 1) 18; 2)9; 3)6; 4) 2.
11. Moxka3zatemnio 5 mo moayiro 11 nmpunHaiexar uncna ... 1) 3; 2)-8; 3) 125; 4) 15.

12. IlycTh p — mpocToe YuCio U (| — mMepBOOOPa3HBIA KOPEHB MO0 MOAYIIO p. UHCIO Y HAa3bIBAETCS
...(BCTaBUTH CIIOBO) YKCJIA X IO MOJIYJIO p TIpu ocHOBaHuU (, ecau (= X(mod p).
1) mokazarenem; 2) BbiueToM; 3) MOpsAAKOM; 4) HHIEKCOM.

13. Unpaexkc urcaa 35 mo moayiio 19 npu ocHoBanuu 2 pasen ... 1) 4; 2)7; 3) 16; 4) 18.



14. ITokazaTens yncia 8 mo MOyt 23 sSBgeTcs ...
1) peienuem cpaBHenus: 8" =1(mod23); 2) pemienuemM cpaBHeHHs 8 =1(mod?22) ;

3) HaUMEHbBIIUM HATYpaIbHBIM pelieHreM cpaBHeHUs 8* =1(mod23);
4) HauMeHBIIMM HEOTPULATENIBHBIM pEIIEHUEM CpaBHEHUs 8 =1(mod22) .

15. Yuco y sBIsieTCSl MHIEKCOM Yncia X 1o Moayito 13 npu ocHoBaHuu 2
(ycTaHOBHUTE COOTBETCTBHUE):

y x
D [3]a 1
2) [ 4]6) |2
3)[1|B) |3
MBI

16. Bmecte ¢ yucnom 11 nanekcamu yncna 7 no Mogyiito 13 npu oCHOBaHUU 2 ABIISIFOTCA YMCTa
1) 23; 2)24; 3)37; 4)35.

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

6. ABYUYJIEHHBIE CPABHEHUA 110 TIPOCTOMY MOAYJIIO.
KBAJIPATUYHBIE BBIYETHI 1 HEBBIYETbDI

1. HanmMeHbpImMIMMHM TOJIOKUTEITHLHBIMHA KBaApaTUYHBIMH BbIYCTAMU 110 MOIYJIIO 13 sBustoTest

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

2. HauMeHBIIMMH TTI0JIOKUTEIHLHBIMU KBaApaTUYHBIMHW HCBBIYCTAMH 11O MOAYJIIO 13 saBasrorcs

yucna: 1) 2; 2)3; 3)5; 4)6; 5)8.

3. CKOJBKO pelleHnii nmeeT cpasHeHne x°=9(mod13)? 1)0; 2)2; 3)¢(13); 4) 1.
4. CKoNbKO peleHuii mvMeeT cpapHenue x>=11(mod13)? 10; 2)1; 3) 2

5. Paspemmmo i cpaBHeHHE x°=2(M0d67)?

1) na; 2) Her.

6. CumBou Jlexxanapa (ﬁ) paBeH

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

8. yTBCp)K,Z[CHI/IC «a ABJIICTCA KBAJAPAaTUYHBIM BBIUCTOM IO IMMPOCTOMY MOAYIIIO p>» PABHOCUIIBHO

YTB ep)K}IeHI/HO
p-1

2= P
1) a? =1(modp); 2) a? =-1(modp); 3)cumpon Jlexanapa [%j =1;

4) cumBoin Jlexxanapa {ij =-1; 5)cpaBHenue x’=a(Mod p) pa3pennmo;
p



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

7. APUOMETHYECKHE PUJIOKEHUS TEOPUU CPABHEHUI

11 12 7 73
1. B xoHeunyro nec [0 Ipo0b oOpamarorest ... 1) ==; 2) =:; 3) —; 4) —.
HEYHYIO JICCATHUYHYIO APOOb 00paIaTcs ) 35 ) T ) e ) 200
13 . 6 . 5. 16,
2. B 4HCTyIO0 MEPHOAMYECKYIO ACCATHUYHYIO apo0b oOpamarorcs 1)=—; 2)—; 3)—; 4)=—; 5)
45 11 36 85
2
51
3. B cMemanHy0 NeprHoANYECKYIO AECATUYHYIO IpoOb 00pamarTcs
221305 85 0
45 24 33 250 51

4. JlnuHa miepruoa JeCATUYHON ApoOu, B KOTOPYIO oOpaimiaercs OOBIKHOBEHHAs HECOKpaTHMast
npoOb co 3HameHareneM 21, pasua 1) 4; 2) 3; 3)6; 4) 7.

5. Yucno uudp MeXIy 3amsaTod U MEepuoIoM IECATUYHOH ApoOu, B KOTOPYHO oOpaiaercs

0OBIKHOBEHHAsl HECOKpaTUMasi po0b co 3HaMeHareneM 2°52.11.19 pasna
1)2; 2)3;3)4; 4)5.

6. CmemanHas mnepuoandeckas aecaruunas apoOb 0,35(62) 3ammceiBaeTcs OOBIKHOBEHHOM
HECOKPaTUMOM JpoObI0
1) 3527, ) 357, g 1781, 1781
9900 990 4950 5000
7. Uto6bI uncio 55%617 nenunock Ha 13, TpeThs cieBa Hudpa J0KHa ObITH paBHA

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

8. Uto0b! uncno 9*5784 nenunock Ha 33, BTOpas ciieBa nudpa 10KHA ObITh paBHA
1)1; 2)2; 3)3; 4)5; 5)0.

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

10. lenarcs Ha 7 uncina
1) 1184+218431844184518161811: 2) 454111; 3) 5%5+2; 4) 551-3; 5) 5121+1,

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

12. Ocratok ot menenus 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 nudpa B necatuynoi 3amucu uncia 31%° pasna 1) 1; 2) 2; 3) 3; 4) 4.

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

16. Ilycth 4MClIO a TPEACTaBICHO B (-MYHOM CUCTEME CUMCIIEHUS CBOEH CHUCTEMATHYECKOU
3aI1ChI0 a:anq”+an-1q”‘1+... +ai1q+ao U MmycTb CyMMa BcexX ero nudp AeauTcs 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 4ymcno a mpeicTaBiIeHO B (-MYHOW CHUCTEME CYHCIICHHS CBOCH CHCTEMAaTHYECKOU
3anmuchio a=anQ +an1q™+...+a10+ap ¥ mycTh pa3HOCTH MEXIY CyMMaMM Iu(p Ha YETHBIX U
HEYETHBIX MecTax AenuTcs Ha M. Torma  u M MOTyT OBITh TAKUMU:

1) g=7, m=4; 2) q=8, m=7; 3) g=10, m=11; 4) g=10, m=09.

8. MIPEJCTABJEHUE JEACTBATEJbHBIX YUCEJ IEITHBIMHU JPOBSIMHU

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 IEMHOW ApOoOH, B KOTOPYIO pas3iaraercs
palMoHaTBFHOE YHCIIO % , YIIOBJIETBOPSIOIIEE YCIOBUSIM:
1) 352<03<04<0d5 2)02<034<83<05; 3)2<004<05<033 4)02<05<0s<033.
3. Ioaxomsmue apodu 1enHoi apodu [Jo; d1, ..., On]

1) cokpatumbl; 2) HECOKpATHMBEI.

. a
4. Ilopxonsmue apoOu ¢ YETHBIMA HOMEPAMH JA0T IPHOJIHKEHUE APOOH b

1) mo HemocTaTKy; 2) MO U30BITKY.
, a
5. lonxoasuiye podu ¢ HEYETHBIMU HOMEPaMHU JA0T NPUOIHKEHUE Ipo0u b
1) mo HenocTaTKy; 2) 1o U30BITKY.
6. Koneunas nienast 1po6s [2;1,1,3] npeactaBisieT HECOKPATUMYO IpO0Oh
18 5 11 11
1) —; 2) =; 3) =, 4) —.
) 7 ) 2 ) 7 ) 3
64
7. IlpubakeHus 1o HeJJOCTATKY YncIia g AGIOT IOAXOIue npodu

5 18 23
1)2; 2) =; 3) =:; 4) =—.
)212) 25 3) 21 4) 7
8. YCTaHOBI/ITe COOTBECTCTBHC Me)KI[y ypaBHCHI/IeM " €TI0 4YaCTHBIM pemeHHeM:

1) 3x+4y=22 < (2;4); 2) 12x+7y=41 < (4;-1);
3) 35x—37y=12 & (-6;-6); 4) 36x—22y=19 <> perieHuii HET.

9. JleficTBUTEIBHOE YHCII0, KOTOPOE oOpataercs B 1enHyo apoos [3;(3,6)], paBHo

1) V3; 2) \5; 3) V7; 4) V11,

10. [leiicTBUTENLHOE YHCIIO &, KOTOpPOE oOparaercs B nenHyo apoos [(1;3)], paBHo

3+421, ) 3-421, 3 1-421 2 1++/21
2 ; ; .

1) ; 2) 2 2 2

11. leficTBuTenbHOE 4rcio ~/5 MPECTaBUMO LIETHON IpOObIO
1) [2:4]; 2) [2;4.4]; 3) [(Z4)]; 4) [2:(4)].

KpuTtepuu olieHKH TecCTa:




=

Kaxxnoe 3amanue Tecta olieHMBaeTcs B 1 Oan.

UroroBass oneHka 3a BeChb TECT COOTBETCTBYET IIPOLIEHTY MPABUJIBHBIX OTBETOB 10
OTHOIIIEHHUIO K O0IIEMY YHCITY BCEX BOIIPOCOB B TECTE.

OreHKa 3a TECT CUMTACTCS IMOJOKHUTEIBHON, €CIU CTYJACHT OTBETHJI MPAaBHILHO HE MEHEE,
yeM Ha 60% BOIIPOCOB TecTA.

7. Tunogoe konmpoavHoe 3a0anue nHa smane opmuposanus I1K-1:

BonpocsI k 3auety (7 cemecTp)

0 TEOPHUM YHCeJ M YMCIOBBIM CHCTEMaM JIJIsl CTyAeHTOB 4 kypca (7 cemecTp)

o E

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

OTHoLIEHNE IEIMMOCTH U €r0 MPOCTEHIINE CBOMCTBA.

Jenenue ¢ ocTaTKoM (J0Ka3aTh TEOPEMY).

HO/I u ero cBoiicTBa (110Ka3ath Jit0ObIE 2 CBOWMCTBA).

Anroput™ EBkinza (oka3aTh CBOWCTBA H.0.[., JIEXkKAILlUE B OCHOBE aJITOPUTMA).
B3anmuO mpocThie uncna (Ioka3arh HEOOXOAWMOE M JIOCTaTOYHOE YCJIOBHE B3aMMHOM
IOPOCTOTHI JIBYyX YMCElI U HEOOXOIMMOE U JIOCTaTOYHOE YCJIOBHE JEIUMOCTH IIEJIOr0o
YKclla Ha POU3BEJCHUE B3aUMHO IIPOCTHIX YHCEN).

HOK u ero cBoiicTBa (10Ka3aTh TEOPEMY O B3aUMOCBSI3U H.0.J1. M H.0.K.).

[Ipocteie yncna. CBoWCcTBa MPOCTHIX UKCeN (J0Ka3aTh CBOMCTBO HAUMEHBIIIETO MPOCTOTO
JIeNTUTENs YUCila U OCHOBHYIO TeopeMy apu(METUKH).

Pacripenenennie mpocThIX uYMcen B HATypajJbHOM psny (oka3arb TeopeMy O
CYUIECTBOBAaHMM CKOJb YIOJHO OOJBIIMX IPOMEXKYTKOB, COCTOSALIMX TOJIBKO U3
COCTaBHBIX 4YHMCEl M O OECKOHEYHOCTH MHOXKECTBAa IMPOCTBIX YHUCEI B
MOCTIEA0BATEIBHOCTH «4n + 1»).

Uucnossle (yHKUINHU (YUCIO U CyMMa HaTypaJIbHBIX JAETUTENEN ).

Koneunsle nemnHsle ApoOHM (10Ka3aTh TEOpeMYy O €IWHCTBEHHOCTH NPEACTaBICHUS
PALMOHATILHOTO YKUCIIa B BUJIE KOHEUHOM LIEMHOW JpooH).

[Tonxonsmme npobu A JaHHOM KOHEYHOM IlemHOM JApoOM M UX CBOMCTBa
(1okazarenabCTBO TEOPEMBI O B3aUMOCBSI3U COCETHUX MOAXOIALINX APOOeii).
CucremMaTHueckue 4YHCIa; NEPEXOJ] M3 OJHOM CHUCTEMBI CUHUCIEHHS B JPYIylo;
apu@MeTnyecKue Omepalry HaJ CUCTEMATHUYECKHMHU YHUCIaMU (J0Ka3aThb TEOpEMY O
€/IMHCTBEHHOCTH MPEJCTABJICHUS YMCIAa B BUJAE CUCTEMAaTHUECKOW 3allUCH IO JHO0MY
OCHOBaHHUIO).

OTHOIIEHHE CPaBHEHUS B KOJIbIIE LIEJIBIX YHCEN U €0 CBOMCTBA (J0Ka3aTh JI0ObIE 1Ba).
Knaccsl BeI4eToB no 1aHHOMY MOAY 0. Kombllo Ki1accoB BBIUETOB M0 JAHHOMY MOJIYJIO
(TokazaTh TEOPEMY O TOM, YTO MHOXECTBO BCEX KJIACCOB BBIYETOB IO JAHHOMY MOJYJIIO
00pasyeT KOJIbII0).

[TonHas W mnpuBeneHHas CUCTEMbl BBHIUETOB M MX CBOWCTBa (J0Ka3zaTh JOObIE 2
CBOWCTBA).

MynbTUIIMKAaTUBHAS TPYMIA KJIACCOB BBIUETOB, B3aMUMHO NPOCTBIX ¢ Moxayiem. [loxe
KJIACCOB BBIYETOB MO MpocToMy Moayiwo. ([lokazaTe TeopemMy O TOM, 4TO MHOXECTBO
KJIACCOB BBIUETOB B3aUMHO MPOCTBIX € MOJyJieM o00pa3yeT MyJIbTHUILUIMKAaTUBHYIO
TpymIIy).

Oynkuus Ditsiepa u ee cBoiicTBa. ([lokazaTh MyJIbTUIUIMKaTUBHOCTh (PYHKIIUH Difepa).
Teopems! Diinepa u Gepma (¢ 10Ka3aTEIHCTBOM).

CpaBHEHUSI C HEM3BECTHOW BEIMUYMHOW: CTENEHb CPABHEHUS, PELIEHUE CPaBHEHMS,
paBHOCHJIbHBIE CpaBHEHMSL. ([oka3aTh TeopeMy O paBHOCHIIBHBIX CPABHEHUSX).



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

21. Cucrembl cpaBHeHuid. CucTteMbl CpaBHEHUH mepBoi cremeHu. (Jloka3zaTh mocTaToyHOE
YCIJIOBUE Pa3pelIMMOCTH CUCTEMBI JIByX CPaBHEHUI I1EPBOil CTENIEHN ).

22. CpaBHEHHs TI0 ITpocTOMY MoayIio. (Jloka3aTs 1r000€ CBOHCTBO).

23. CpaBHeHHUs 10 cocTaBHOMY Moaymo (/lokasarb TeopeMy O NMpPHUBEICHUU CPABHEHUS IO
COCTaBHOMY MOJIYJIIO K CHCTEME CPAaBHEHUH MO CTEMEHSM MPOCTHIX YKCEN, BXOISAIINM B
KaHOHUYECKOE PA3JI0KEHUE MOJYJIS).

24. Tlokaszarenb (MOPSAOK) YHMClIa W KJacca BBIUETOB, B3aWMHO IPOCTBIX C MOJYJIEM.
(/loxazaTp J1F000€ CBOMCTBO ITOKA3aTEIIs ).

25. IlepBooOpa3Hbie KOPHHU IO MPOCTOMY MOJYJIIO, X CBOMCTBA U KOJIUYECTBO.

26. IHmekchl 4mMcen W KIAacCOB MO MPOCTOMy Moayir0. OCHOBHBIE CBOHCTBA WHJIEKCOB
(mokazaTh 1r000€).

27. JIBydneHHBIC CpaBHEHHUS 110 TPOCTOMY MOAYN0. IIOHATHE O CTENEHHBIX BBhIUETAX.
KBanpaTtuuHblie BEIYETHI U HEBBIYETHI.

13. CumBon Jlexxanapa u ero cBoicCTBa.

28. ApudmMerndeckue TPUIOKEHUS TeOpuu cpaBHeHUi. OmpeneneHue AJIUHBI MEPUOIA
CHUCTEMAaTHUYECKOU JpOoOH.

29. Ilpusnaku nenumoct. O6mumii mpusHak genumoctu [lackas.

30. PerieHre HEONpeACACHHBIX YpPaBHEHUH IMEpPBOM creneHu ax + Dy = ¢ (¢ momoIIsio
anroputMa EBKiIHIa, C TOMOIIBIO MOAXOAAIIUX JPOOeii, C TOMOIIBIO CPAaBHEHUIN).

31. . [IpencraBneHue qeHCTBUTEIBHBIX YHCEI IICTTHBIMU JIPOOSMHU.

32. AnreOpandeckre U TPaHCIICHACHTHBIC YUCIIA.

KpuTepun olileHKH OTBETA HA 3a4eTe:

3aqu IMPOBOAUTCA 110 6I/IJIeTaM, B KOTOPBIC BKJIFOYECHBI 110 /IBa BOIIPOCA U3 MPOTrpaMMBbIL.

[Ipu olLleHWBaHWU OTBETa YYHUTHIBACTCS: MPABUIBHOCTH (HOPMYIHPOBOK; YCTAHOBJICHUE
B3aMMOCBSI3M TCOPHUH H MPAKTUKH; COACPKATCITLHOCTh U apTyMEHTHPOBAHHOCTH, MOJIHOTA U
CTPYKTypHas JOTHYHOCTh OTBETA; ITyOMHa 3HAHUI BoIpoca.

[Ip nmomymieHHBIX OMMOKaX W HETOYHOCTAX B (HOPMYIHPOBKAX OIPEACICHUH U
JTOKa3aTeNbCTBAX TEOPEM OIIEHKA 32 OTBET CHUKACTCS.

Jlommyck K 3a4eTy OCYIISCTBIISICTCS TOJIBKO TPU BBITIOJHEHUH BCEX BHUJIOB MPAKTHYCCKUX
pabot. CtyaeHt, ycnemHo otuuTaBiuiics (He meHee 60 %) mo BceM (opmam KOHTpPOJIS
(KOIJIOKBHYM 110 TEPBOMY pasjielly, TEOPETHYECKHH ompoc 1o 2-my pasupeny, W13,
KOHTpOJIbHAS paboTa MO TEOPUU JAETUMOCTH, IPOBEPOUYHBIE PAOOTHI IO TEOPUU CPABHEHUI U
IIEITHBIM JIPOOSIM, HTOTOBBIN TECT), TI0 €ro KEJaHHIO MOXET OBITh OCBOOOXK/IEH OT SK3aMeHa
C BBICTABIICHHEM OIIEHKU IO PEUTHHTY.

PeiiTuHroBas orieHka Ha 3a4eTe MOXKET ObITh ylydileHa He 6oinee, uem Ha 30%.




8. Tunosoe konmpoavHoe 3a0anue na smane popmuposanus I1K-1:

8 cemecT

Oﬁpa3eu BapHaHTa KOHTPOJBHOI'O OIIpOCa

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

Bapmuanr 1:

1. Cdopmynupyiite onpenenenue OMHapHOro oTHOWEHU. [IpuBeanTe npumepsl.

2. Kak ompenensercsi MHOXECTBO Domp? [IpuBeaure npumepbl OMHAPHBIX OTHOIIEHUH, Y
KOTOPBIX

a) DOMp cosnanaer ¢ o6macteio oTnpasnenus otHomenus O |

6) DOMp me coBnamaer ¢ 061aCTHIO OTIPABIEHUS OTHOIEH!S O .
3. Chopmynupyiite OIpeesIeHUs U HpUBEANUTE pUMEpPHI pedekcuBHOTO,

AHTUCHMMETPUYHOTO U TPAH3UTUBHOI'O Ha MHOKECTBE OTHOIIECHUH.
4. Kakumu cBoCTBaMH 00s1aat0T OMHApHBIE OTHOILICHUS, 3aJaHHbIE Tpadamu:

2)

1) -
aD - Q@

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

6. CdopMmynupyiiTe onpeneicHus] U MPUBEIUTE MPUMEPHI OTHOIICHHH YaCTUYHOTO, CTPOTOTO
MTOPSIIKOB.

7. CdopMynupyiTe onpeaeneHue u MpruBeIuTe MPUMEPhl OTHOIIEHUS YKBUBAJIEHTHOCTH.

8. Cdopmynupyiite onpeeneHre u MpUBEAUTE MPUMEPHI (PaKTOP-MHOKECTBA MHOXKECTBA A O
OTHOLIEHUIO YKBUBAJICHTHOCTU L .

9. Kak cBs3aHO OTHOIIIEHUE SKBUBAJICHTHOCTH, 33JaHHOE HAa MHOXKECTBE 4 ¢ pa30MCHUEM 3TOTO
MHO>KeCTBa?

10. ChopmynmupyiiTe onpeaesieHue YaCTUIHOTO OTOOpakeHUs ((QyHKIIMOHATLHOTO OTHOIICHUS)
MHOXXeCTBA 4 B MHOXECTBO B U TMpHBEAUTE MPUMEP YACTUYHOTO OTOOpaKEHUs, He
SIBIISFOILIETOCS. OTOOPAKECHHUEM.

11. Copmyupyiite onpeneneHne HHbeKTHBHOr0 oToOpaxernus 1 A—> B .

12. TlpuBeauTe IPUMEPHI: a) CEOPBEKTUBHOTO OTOOPaKEHHUSI, HE SIBJISIONIETOCS HHBEKTUBHBIM; O)
0TO6pa)KeHI/I$I, HC ABIAIOOICTOCA HHW HWHBEKTHBHBIM, HH CHOPBCKTHBHBIM, B) OMEKTHBHOIO
OTOOpaKEeHHSI.

13. ITycts mano otobpaxenme Buma | :R—>R. Kak onpemenuts mo rpaduky, 4to 0HO
SIBIISIETCS CIOPBEKTUBHBIM ?

14. Kakoe oToOpaxeHue BUIa f : A— B ue umeer obparnoro? [IpuBenuTe TaKoM MpuMep.
15.Myers  f:A—>B, f:B—>C. Haa gof, Dom(gof) 3Im(gof).

OHpCIleJ'II/ITB, SABJIAKOTCA JIN f, g, g © f HHBCKTUBHBIMH, COPLCKTHUBHBIMHU, CCJIN



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

16. Chopmynupyiite ompeneneHue OuHapHOW anreOpanyeckod omepanuu. [lpuBeaurte
MPUMEPBHL.

17. Kakas OunaphHas anreOpaudeckas omnepanus Ha3biBaeTcs KommyTtaTtuBHOW? IlpuBemute
pUMEpPhl KOMMYTAaTUBHBIX OMHAPHBIX alredpandeckux onepanuii 1 OMHAPHBIX anreOpanyecKux
orepanuii, He SBISIOUINXCS TAKOBBIMH.

18. B xakom ciy4ae ToBOpAT, YTO OWMHApHas ajreOpanyeckas orepanus & JucTpuOyTHBHA
OTHOCHUTEIIbHO OMHApHOH anreOpanydeckoit onepanuu * ? [IpuBeaurte npumepsl.

19. Kak ompenensercs HEUTpPaIbHBIA OTHOCHTEILHO OMHApHON alreOpanyecKon ONepaluH *
snemeHT? Kak Has3pIBaeTcsi M 4eMy paBE€H HEUTPAJIbHBIA 3JIEMEHT IO CJIOXKEHHUI0? — IO
YMHOKEHUIO?

20. Chopmynupyiite ompeaeneHuss MoHouaa u rpymnmnbl. [lpuBenute mnpumepsl TPYNNbl U
MOHOU/IA, HE SIBJISIOLIETOCS TPYIIION.

21. TlepeuncauTe OCHOBHBIE CBOMCTBA IPYIIIIHL.

22. Chopmynupyiite ompenenenue koibla. IlpuBenute mpumep Kojblla, HE SIBISIOIIETOCS
MOJIEM U KOJIbIIA, SIBJISIOIIETOCS MOJIEM.

23. Chopmynupyiite onpenenenue romomopdusma rpynn. [lpusenure npumep romoMopdHbIX
rpynn. ChopMynupyiite yTBepkIeHne 0 ToMOMOp(hHOM 00pase rpyIIbL.

Kpurepyuy olileHKH KOHTPO.JILHOI'0 0IIPOCA 10 0CTATOYHLIM 3HAHMSIM

=

Kaxxnprit Bonpoc onennBaetcst B 1 6as.

2. HWroromas olleHKa 3a BECh ONPOC COOTBETCTBYET IPOICHTY TNPAaBUIBHBIX OTBETOB TIO
OTHOIICHHUIO K 00IIIEMy YHUCITy BCEX BOIPOCOB.

3. Orenka 3a ompoc CUUTACTCS MOJOKUTENBHOM, €CJIM CTYACHT OTBETHII IPAaBUIILHO HE MEHEE,

yeMm Ha 75% Bcex BOIIPOCOB.

9. Tunosoe konmpoavHoe 3a0anue Ha smane popmuposanus I1K-1:

O0pa3sen MHANBUHIYAJILHOI0 JoMalIHero 3aaanus (8 cemectp)

Bapuanr 1

1. Onmnpenenute cBoiicTBa OWHAapHOTO OTHOLIEHMS O, 3aJaHHOTO HAa  MHOXXECTBE
A={a, b, ¢ d, e}
p:{<a; a>, <b; b>, <a, b>, <b, a), <C, d>, <d, C>, <e, e>}.OTBeTHO}ICHI/ITe.
2. Omnpenenute, KaKUMH W3 CBOWCTB: 1) peQIieKCHBHOCTH; 2) aHTHPE(IIEKCUBHOCTB; 3)

CUMMETPUYHOCTh; 4) aHTHUCHUMMETPHYHOCTH, 5) TpPAaH3UTHUBHOCTH; 6) CBA3AHHOCTH —
o0jasaeT OTHOILIEHWE P, 3aJaHHOE Ha MHOYKECTBE JIEMCTBUTENbHBIX uHcen R.,ecnn

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

3. Ormpenenure, sBIsgeTcs Jad OWHapHOe OTHOmIeHWe f |, 3amaHHOE HaA MHOXECTBE
JNEHUCTBUTENBHBIX 4Yncen R , YacTUYHBIM OTOOpakeHHEeM, OTOOpakeHueM (eciu aa, TO

onpenenute TN oTobpaxkenus): f (X)=x"—2x+2.
4. Ilycte R ectp MHOXECTBO neHCTBUTENbHBIX uucen. [lokazaTts, 4TO <R', *> SIBJISIETCS

rpymmoit, ecm: R’ =R\ {-1}, a*b =2ab+2b+2a+1.



5. TlokaszaTh, uto oToOpaxkenue f sBiseTcs roMomMopdu3MOM aareOps <R+, > B airedpy

<A, o> U 000CHOBaTh, 4TO <A, o> ectb KommyTaTuBHas rpymma, eciu A= (0;1) u
f :XHi,aob:a—b.
X+1 1-a-b+2ab

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

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

f x> 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 6ajia; MaKCUMaabLHO
BO3MOKHOE 4ucIio 0amtoB 3a ganHoe MJI3 — 9 6amnos.

2. Tlpu oncHMBaHWM 3aJaHUS YYUTHIBACTCS AKKYPaTHOCTh OQOPMIICHHS H IOIPOOHOE
OTHCAaHUE X0JIa PELICHUS CO CChUTKAMU Ha COOTBETCTBYIOIIMI TE€OPETUUECKUIT MaTepua,
IPH JOMYIIEHHBIX OMIMOKAX OIEHKA 32 3a/laHHe CHUKACTCSI.

3. HroroBas omeHKa 3a BCIO padOTy COOTBETCTBYET MPOIEHTY IMOJIYYCHHOTO CYMMapHOTO
6ajuia 10 OTHOUICHUIO K 001eMy yuciay 6amioB 3a Bce M/13.

4. Ouenka 3a /13 ne menee 60% cuntaercst mojsoxxuTenbHou. [Ipu oTpuniaresHOM OlleHKe
CTYJIEHT BBINIONHSET paboTy HaJa omMOKaMH; PEHTHUHTOBBIN Oalll 32 TOBTOPHYIO paboTy
HE MOXeT ObITh Ooutbie 75 %.

5. Ormenka anHynupyetcs, eciu Ha 3ammre W13 (npu cobecenoBanuu ¢ MpernoaaBaTesiem)
CTYJICHT HE MOJITBEPIAHII CAMOCTOSTEIBLHOCTD €r0 BHIMIOTHCHHSI.

6. Ouenka 3a UJI3 cHmxkaeTcss mpu HECOOTIOJEHHHM CPOKOB €ro caadu: MuHyc 1% 3a
KaKJIbII IIPOCPOYCHHBIN JICHb.

10. Tunosoe konmponvHoe 3adanue na smane gopmuposarus [1K-1:
Oo0Opa3sel BapuaHTa KOHTPOJIbHOI padoTsl (8 cemecTp)
Bapmuanr 1

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

P= {(a, b>/ abeAb= 0}. JlokaszaTh, 4TO OTHOIICHHE ~, OMpEICIeHHOe B P, sBIsgeTcs
OTHOIIIEHWEM DKBHUBAJIEHTHOCTH, €CIIN <a, b> ~ <C, d> < ad =bc

2. Tlocrpouth rpad, oTBewaromuii TOPSAKY P, OINpPENSIEHHOMY BO MHOXecTBe A, WM B
YIIOPSAAOYEHHOM MHOKECTBE <A, p> HaWTH MUHHMAaJbHbIE, MaKCUMaJIbHbIC, HANOOIBIIUI

Y HAMMEHBIIINKN 3JIEMEHTHI, €CJIM OHH CYIIECTBYIOT:
A={a, b, ¢, d, e f};

p=lac, @d) (), (af) bd), be b1 (@ (@ 1)



3.

o gk~ w

~

10.

11.

: 1. ..
Hanbr oroOpakenus: f:X+——; ¢:Xx+>0 muHoxkectBa Q, BomMHOXKecTBOQ . Kakue u3
X

HUX COXPAHAKOT OI€palui0 CIOXKCHMU, YMHO}KCHI/IH? Kakpe w#3 HHUX SBISIOTCS

roMoMop(hu3Mom (13oMophu3MOM) YKa3aHHBIX anredp:
(Q ) n{Q 4 {Qu)n(Q. 9 {Qu)n{Q ) (Q+)m(Q,)?

JHoka3zate, uro anrebpa, (P,®, ®) - KOMMyTaTuBHOE MOIYyKOJNbIO, ecmu P =NxN,

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

ITpumeuanue.
1. Kaxxnoe 3aganue naHHol paboThl orieHuBaeTcs B 1 6ami. MakcuManbHO BO3MOXKHOE

qucIio 6auioB 3a paboTy — 4 Oara.
2. PeifTuHTOBasi OIIEHKA 3a BCIO Pa0OTy COOTBETCTBYET IPOIICHTY MOIYYSCHHOTO
CyMMapHOro 0ajuia 1o OTHOIIEHHUIO K O0IIeMy YMCiTy OalioB 3a BCIO paboTy.

11. Tunosoe konmponvroe 3adanue na smane gpopmuposarnus I1K-1:
IIporpamMmMa KOJLIOKBHYMA
JIS CTYyAeHTOB 4 Kypca (8 ceMecTp, TEOpHsl YHCE] H YHCJIOBBIE CHCTEMBI)

DopMyIHPOBKA AKCUOMATUYECKON TEOPUHM HATYpaJbHbBIX YnCel. [10ayKONIbII0 HATYypaIbHBIX
YyuCell.

[Topsimok Ha MHOKECTBE HATYypaJbHBIX 4YMCEN. APXHMEIOBO M JIMHEMHO YHOPATIOYEHHOE
ITOJIYKOJIBLIO HATYpaIbHbIX YHCEIL.

OrnpezeneHre OCHOBHBIX MOHSATUN CUCTEMBI HATYpalbHBIX YUCEN B KOJIMYECTBEHHON TEOPUH.
DopMyITUPOBKA aKCUOMAaTUYECKON TEOPUH LeIbIX yucesn. CBONCTBA IEIbIX YHCElL.
HenpotruBopeunBOCTh AaKCHOMATHYECKOW TEOPUU LEIBIX YHUCEIL.

DopMyIMPOBKA AKCUOMATUYECKON TEOPUH pallMOHAIbHBIX yncen. CBOMCTBa palMoOHaIbHBIX
YHUCEL.

HenpoTtnBopeunBOCT aKCHOMAaTUUECKON TEOPUN PALMOHAIBHBIX YHCEIL.

@opMyJIHPOBKA  AKCMOMAaTUYECKOM  TEOpHM  JIEUCTBUTENBbHBIX  yuced.  CBoiicTBa
JEWCTBUTEIbHBIX YUCEN.

HenpotruBopeunBOCTh aKCHOMATHUYECKON TEOPUHU AEHCTBUTEIBHBIX YUCEN.

DopMyIHPOBKA aKCHOMATUYECKOM TEOPHH KOMIUIEKCHBIX 4ucesl. CBOWCTBA KOMIUIEKCHBIX
yuCell.

HCHpOTI/IBOpqu/IBOCTB aKCMOMAaTHYECKOM TCOPHUU KOMIIJICKCHBIX YUCEII.



Kpurtepuu olleHKH 0TBETA HA BONPOCHI KOJJIOKBHYMA:

1. KoJJIOKBUYM TIPOBOJUTCS B IHCBMEHHOH (oOpMe 10 BOIPOCaM M3 MPOrpaMMBbI
KOJUTOKBHYyMa

2. Ilpu oleHMBAaHWUU OTBETA YUYUTBHIBACTCS: MPABUIBLHOCTH (DOPMYIHPOBOK; YCTAHOBJICHHE
B3aMIMOCBSI3M TCOPUM U TPAKTHKH; COACPKATEIBHOCTh M  apTyMEHTUPOBAHHOCTD.
MOJIHOTA W CTPYKTypHas JIOTHYHOCTH JIOKA3aTeNIbCTBA, IIyOMHA 3HAHWUU Bompoca. [Ipu
JOTTYIIICHHBIX OMIMOKaX U HETOYHOCTSX OILIEHKA 32 OTBET CHIIKACTCS.

3. Ortser onenuBaercd 110 100-0a/IbHON HIKAIE.

4. TlonoxurenpHOM cuutaercs oneHka He MeHee 60%. Ilpu oTpulaTebHON OILICHKE

CTYJICHT IepecaacT KOJUIOKBHYM 3aHOBO (Ipyroi OWjeT, u He Ooiiee 2-X pas).
5. PeliTuHroBbIil Oani 3a MOBTOPHYIO Mepeciady He MOXKeET ObITh OombIe 75 %.

12. Tunosoe konmponvroe 3adanue na smane gopmuposarnus I1K-1:
HUTOoroBniil TECT

10 TEOPUH YKceJ U YNCJIOBBIM cucTeMaM (8 cemecTp)

JIngakTHYecKUe eTMHUIbI :

1. DnemMeHTHI TEOPHH MHOXKECTB

2. bunapHbIC OTHOIICHHS

3. OtobpaxeHus

4. Aunrebpanueckue onepanuu

5. Akcuomarudeckas TeOpHs HaTypaJbHBIX YHCEN

6. AkcHoMaTudeckas TEOpHs HENbIX YUCell

7. AxcuomaTtuueckasi Teopusl pallMOHAIbHBIX YHCEl

8. AxcmomaTtuydeckasi Teopus JCHCTBUTEIbHBIX YHCENT
9. AxcuomaTtuyeckas Teopusi KOMIIJIEKCHBIX YHCE
10. AnreOpbI KOHEYHOTO paHTa

1. 2JIEMEHTBI TEOPUN MHOXECTB

1. Ins maoxectB A=(1;3)U(5;7] u B=[2;8] muoxxecTBO AUB paBHo:
1) [2:8]; 2) (1;8]; 3) [2:3)w(5:8]; 4) (1;2] I5;8].

2. 1 muoxkectB A=(1;3) U(5;7] u B=[2;8] mHO)%ecTBO ANB paBHO:
1) [23)w(5;71; 2) (23]VIS:7]; 3) [2:3]-(5:8]; 4) (1;8].

3. Iost muoskectB A=(1;3)U(5;7] u B=[2;8] muoxectso A\B paBHo:
1) (3;2); 2) (1;2]; 3) (7:8]; 4 [7:].

4. A={1,2,3}, B={4.5.6}. MuoxecTBy AxB npuHajieKaT naps ...
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 MHOKecTBa AXxBxC SBISIOTCS KOPTEXKH ...

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



6. YCTaHOBUTE COOTBETCTBHE MEXAY MHOKECTBAMHU M CUMBOJIAMHU ISl UX 0003HAUEHUS:

1) MHO€eCTBO TOUEK KOOPAMHATHOM IJIOCKOCTH;

2) MHOKeCTBO KOMILICKCHBIX urcen 6e3 Hyas$

3) MHOXeCTBO TOYEK YMCIIOBOH MPSIMON;

4) MHOXECTBO BCEX Iap, MEPBbIA JIEMEHT KOTOPBIX €CTh YHCIO IIEJI0e, a BTOPOH —
HaTypaJbHOE.
a) R;6) ZxN;B) C\{0};r) R? .
7. Kakue u3 cieayrommx HaOOpoB moaMHOxecTB MHOxectBa A={1,2,3,4,5,6} cocraBisioT
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}, As={2,5}, A1={6}.

8. Kakoe u3 cienyromux yTBepKIeHUN BEpHO?

1) {1re{{1}34{2.3}}; 2){2}{1,2.3}; 3){1.2}e{1,23}; 4) 1e{{1}{2,3}}.
2. BUHAPHBIE OTHOLLEHUS

1. bunapHoe oTHOLIeHHE 0 3a[[aHO HA MHOXXECTBE JACHCTBUTENBHBIX YHCEI:

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

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

2. YcTaHOBHTE COOTBETCTBUE MEKIY CBOWCTBOM OMHAPHOTO OTHOIIEHHMS [, 33/AHHOTO Ha
MHOECTBE A, U ero POPMYyITHPOBKOM:

1) (VaeA) apa —

2) (VaeA) —(apa) -

3) (Va,beA) apb=bpa -

4) (Va,beA) azb=apbvbpa -

3. bunapHoe oTHoIlIEHHE 0, 33]1aHHOE HA MHOMKECTBE A, SBIIAETCS IKBUBAJIEHTHOCTBIO, €CIIA OHO
yIOBJIETBOPSIET YCIOBHUSIM:
1) (VaeA) —(apa); 2) (VabeA) apb=bpa; 3)(VabceA) apbrbpc= apc;
4) (VaeA) apa; 5)(VabeA) apb Abpa= a=b; 6)(VabeA) azb=apbvbpa.

4. bunapHoe oTHOmEHME (), 3a/aHHOE HA MHOMKECTBE A, HA3bIBAETCA CTPOTMM JIMHEHHBIM
HOPSIIKOM, €CJIH BBITIOJHSIOTCS YCIOBUS:
1) (VaeA) = (apa); 2) (VabeA) apb=Dbpa; 3)(Vab,ceA) apbArbpc= apc;
4) (VaeA) apa; 5)(VabeA) azb=apb v bpa.

5. bunapHoe oTHOwIeHHE [, 33JaHHOE HAa MHOXECTBE A, Ha3bIBACTCS HECTPOTMM JIMHEHHBIM
HOPSIIKOM, €CJIM OHO YJIOBJIETBOPSET YCIOBUSM:

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



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

6. bunapuoe otHolenue O, SBJSIONIEECS CTPOTMM YACTHYHBIM MOPSIKOM Ha MHOXKECTBE A, He
YJIOBJIETBOPSIET YCIOBHUSIM:
1) (VaeA) = (apa); 2) (VabeA) apb=bpa; 3)(VabceA) apb Abpc= apc;
4) (VaeA) apa; 5)(VabeA) apbArbpa= a=b; 6)(VabeA) azb=apb v bpa.

7. bunapHoe oTHolIEHHE 0, SIBJISIONIEECS HECTPOTMM YaCTUYHBIM NOPATKOM Ha MHOMKECTBE A,
YJIOBJIETBOPSIET YCIOBHUSIM:

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

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

8. Ha mHOXeECTBE I{GﬁCTBHTCJ’IBHBIX YHUCCJI 3aJaHO OTHOIICHNUEC SKBUBAJICHTHOCTHU p

7X ny
Vx,yeR &> C0S— = C0S—=
(Vx,yeR) x oy 5 5

Kakoe u3 cleTyomux MHOKECTB COBMNAIaeT ¢ K1accoM [1] ,?
1) {1+2njneZ}; 2) {1+nneZ}; 3) {2+4njneZ}; 4) {-2+2n|neZ}.

9. bunapuoe otHomenne P RXR 1 xPy < [x2—2|=|y>-2| sBAsAETCSA SKBHBANEHTHOCTHIO.
Kuaccy [1] , TIPMHAJUIEKAT YUCIIa:

1)1; 2)2; 3)3; 4)4/3.
10. Ha muOkectBe N? GHHApHOE OTHOLIEHHE “~”, 3aJaHHOE YCIOBHEM <a,b>~<C,d> <> a-d=b-c,

ABJIAETCH: 1) ctporum JTMHEHHBIM HOPSIIKOM; 2) HECTPOIMM JTMHEHHBIM TOPSIIKOM;
3) SKBHUBaJICHTHOCTHIO; 4) HECTPOTUM YACTUYHBIM MOPSIKOM.

11. Ha muoxectBe N? oTHOmIeHHE ~", 3a1anHOe ycnosueM (a,b)~(C,d) < a+d=b+c, asnsercs
SKBUBANCHTHOCTHIO. Kitace skBHBaeHTHOCTH (1,4) COBIMAJaeT C KIIacCaMu

1) (23); 2) (25); 3) (69); 4) (5.9).

3. OTOBPA’KEHUA

1. Kakue u3 cieayroummx OMHApHBIX OTHOIIEHHWH HAa MHOXECTBE JEHCTBUTENbHBIX uucen R
ABIISIIOTCS 0TOOpakeHusiMu R B R?

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

2. Kakue u3 YKa3aHHbIX HUKC 0T06pa)KCHI/Iﬁ CIOp’beKTI/IBHBI?
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)

3. Kakue u3 YKa3aHHbIX HUKC 0T06pa)KCHI/Iﬁ HHBEKTHBHBI?
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 yKa3aHHBIX HIKE OTOOpakeHu o0paTumo?



1) 2) 3) 4)
FR>R fR>Ry FR>R fR+—R
f(x)=2% f(x)=x2  f(x)=sinx f(x)=Ig(x)

5. Tomomopdroe oroOpakenue f anredpnr (4;*) B anredpy (B; ©) HODKHO YIOBJICTBOPSATH
YCIIOBHIO:
1) f cropwexTuBHo; 2) f unbexkrusno; 3) (Va,beA) f(axb)=f(a) o f(b); 4) f — Ouekius.

6. Uzomopduoe orobpaxenne f amnreOper (4;*) B amrebpy (B; ©) HOKHO YIOBJIETBOPSATH
YCIIOBHIO:

1) f unbextusHo; 2) f cropsextusno; 3) (Va,beA) f(axb)=f(a) o f(b);

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

7. T'omomopduoe orobpakenue f anreOper (4, +, -) B anredpy (B,*, o) JODKHO yIOBICTBOPSTH
YCIIOBHSIM:
1) f ctopbekTBHO; 2) f UHBEKTHBHO;

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

8. Oro6paxenue f: R*—>R*, Takoe, uro f: x - Ll ,
X+

1) UHBEKTUBHO; 2) CIOPBEKTUBHO; 3) OMEeKLus.
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 yTBEpKI€HUN SBIISIETCSI HEBEPHBIM?
1) F'omomopdHBIi 00pa3 TPYIIIEI ABISAETCS TPYIION.
2) 'omomopdHBIi 00pa3 KoJIblia SIBIISIETCS KOJIBIIOM.
3) l'omoMopdHBIT 00pa3 OIS SBISIETCS TOJIEM.

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

4. AITEBPANYECKHUE OINEPALIUN

1. Kakue u3 cnemyronmx oneparuii Ha R sBJISIOTCS KOMMYTaTHUBHBIMU?
1) a*b=(a+b)2; 2) aob=a+3b; 3) a*b= %b . 4) ash-= %(a—b).
2. Kakas u3 cnegyromux onepanuii Ha R siBisieTcst acconnatuBHON?
1) a*b=(a+b)%; 2) aBb=a+3b; 3) a*b= a—;’ . 4) ash-= %(a— b).

3. Vkaxute mnapbl OWHapHBIX ailreOpanyecKux Omepauuid, B KOTOPHIX IepBas OINepanus
JUCTpUOYTHBHA OTHOCUTENIHFHO BTOPOH.

1) CiiocxeHue ¥ yMHOKEHHE HAa MHOXKECTBE R.
2) YMHOXEHHUE U CI0KeHUE Ha MHOXECTBE R.

3) OObenunenue wu 1epeceueHne Ha MHOKecTBe HFU) Bcex MOIMHONKECTB
YHHUBEpCaJIbHOro MHOXkecTBa U.

4) Iepeceuenne u 00beauHenne Ha MuokecTBe AU).

5) VMHOKeHHeE U JiefieHre Ha MHOXecTBe R

4. YCTaHOBHUTE COOTBETCTBHE MEXKIY aareOpoil W 3JIEMEHTOM 3TOW alireOpbl, KOTOPBINA SBIISETCS
HEUTpabHBIM OTHOCUTENFHO YKa3aHHOH ajareOpanydecKkoil ornepamnuu.



1D(Z+); 2)4Qr); 3)(AV); Ly 4) (RU)N ), 5)N;H).
1)0; 2)1; 3) J; 4) U; 5) OcHOBHOE MHOKECTBO alreOpbl HE COAEPKUT HEUTPAIbHOIO
SIICMEHTA.

5. Ilycth R — MHOXeECTBO NEWCTBUTENBHBIX 4YMCelN, OMHapHas omepamus * anreOpsl (R;*;e)
omnpenensercs paBeHCTBOM axbh = —2a—2b+6+ab u e=3 — HelTpanbHbIi 3JIEMEHT IS Olepalnu
*,

MHO0XeCTBO BCEX CUMMETPHU3YEMBIX 3JIEMECHTOB aJreOphbl paBHO ...

1) R{3}; 2) R\{2}; 3)R\Y{0}; 4)R.
6. Ilycte R ecTh MHOXECTBO NEHCTBUTENBHBIX YHCET U omepaius * anreOpsl <R;*> 3amaHa mno
npasuiny axb=2a+2b—2ab—1. Toraa HeHTpaIbHBII IEMEHT ¢ OTHOCUTEIILHO OIEepaliy * paBeH

1)1 2)0; 3)-1; 4) —%; 5)%.

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

8. Kakuie 13 yTBEepKACHUIA ABJISIOTCS HeBEPHBIMU Ut areOpsl <{ai,azas}; o>,
€CJIM oIepanus o 3agaHa Tabiuien

o |1 |az]|as
di|ads|a1|a
dy|a1|a | as
az|ad|as|a

1) Omeparmysi © KOMMYyTaTHBHA.

2) HeitTpanbHbIM 3JIEMEHTOM JUTSL OLIEPALIUH © SIBIISICTCS DJIEMEHT ai.
3) HeiliTpanbHbIM 3JIEMEHTOM JJISl OTICPALIMU © SIBIISICTCS AJIEMEHT a2.
4) CUMMETPUYHBIM JJIEMEHTOM JUIS a1 SBJISIETCS a2.

5) CUMMETPUYHBIM 3JIEMEHTOM JIJIS @3 SIBJIACTCS ai.

5. AKCUOMATHYECKAS TEOPUSA HATYPAJIBHBIX YA CEJI

1. B ¢opmynupoBke akcHOMaTHYECKON TEOPUH HATypalbHBIX YUCEN yYaCTBYEeT OMHApHOE
OTHOILICHHE ...
1) «cnemoBath 3a»; 2) «HEMOCPEACTBEHHO CIIEA0BATh 3a»; 3) «IPEALISCTBOBATD ...».

2. OTHOIICHUE KHETIOCPEACTBEHHO CIIE0BaTh 3a» Ha N yIOBIETBOPSET YCIOBUAM:
1)pednexkcuBnoctu; 2) cummerpuuroctH; 3) (Va,beN)(a=b = a'=b’); 4) (va,beN)(a'=b’' =
a=b).

3. OTHoIlIICHHE KHETIOCPEICTBEHHO CJIeIoBaTh 3a» Ha N He 00JiajaeT CBOMCTBAMH:
1) Tpan3uTHBHOCTH; 2) cuMMeTpudHOCTH; 3) cBsizHocTH; 4) (Va,beN)(a=b = a’'=b’).

4, BI/IHapHaSI onepanusa «CJIOXKCHUC) Ha N OnpeaACIIICTCA YCIOBUAMU:
1) a+b=Db+a; 2) at+1=a’; 3) (a+b)'=a+b’; 4) (a+b)+c = a+(b+c).

5. Ha | 3JIEMEHT, HETIOCPEACTBEHHO CIICAYIOUINIA 32 @, 0003HAYaeTCs:
1) a-1; 2) a; 3) atl; 4) a'.

6. BI/IHapHaSI onepanunsa KyMHOKCHHC) Ha N OIPCACIIICTCA YCIIOBUAMMU:
1) a-l=a; 2) a(b+c)=ab+a<c; 3)ab=ab+a; 4)ab=ba.



7. Bo mHOXectBe IN 21EMEHT, KOTOPBIil HEIIOCPEACTBEHHO HE CIICAYET HH 33 KAKAM JAPYTHM
anemenToM u3 N, 0603HaYaeTCs CHMBOJIOM ...

8. Axcuoma MHIYKIMH HOPMYITHPYETCS TaK:
1) (Va,beN)a=b’= a=bh.
2) Bceskoe moamuoxectBo M muoskecta N, takoe, uto 1eM u ((VaeN)(aeM =
a'eM), cosnagaet ¢ N.
3) (Va,beN) (3'ceN) (a+b=c).
4) Ecnu yTBepx)aeHue, B HOPMYIHPOBKE KOTOPOTO €CTh HATypalbHOE YKCIIO N,
CHPaBEIUBO I N=1 ¥ U3 MPEIOI0KECHUS CIPABEITMBOCTH YTBEPXKIACHUS st N=K
(keN) ciieqyet cripaBeyIMBOCTb ero st N=K+1, To yTBepIeHUE CIIPABEJIUBO IS
BCEX HaTypaJbHBIX YUCE.
9. Akcuoma Apxumena GpopmymaupyeTcs Tak:
1) (Vab,ceN) (a>b = a+c > b+c);
2) (Vab,ceN) (@a>b=a-c>b-c);
3) (Va,beN) (3ceN)b-c>a;
4) (VaeN) (a#l = ((3neN) (a=1+n));

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

11. Jlnst mr00BIX HATYPAIBHBIX YKCET @, D BHIIOIHICTCS OJJHO M TOJIBKO OHO M3 CJICIYIOIIUX
yeaosuit: 1)a=b; 2)a=b+n,neN; 3)b=a+k,keN; 4)a: (a+h).

12. Onpenenenue otTHomeHUs «>» Ha N popmynupyercs Tak:
1) HarypanbHoe uucio a 6osblie HaTypaabHOTO Yucia b, eciu cymiecTByeT takoe
HaTypanbHoe 4ncio K, urto a= b+k.
2) HarypanbHoe 4uciio a 6oble HaTYPATLHOTO Yrcia b, ecim cyniecTByer Takoe
HaTypanbHoe yncio K, uro b=a+k.
3) HarypansHoe 4nciio a 6oJblie HaTypalIbHOTO Yncia b, eciu cymiecTByer Takoe
HaTypaibHoe yncio K, urto a=b- k.

13 K 3axoHaM MOHOTOHHOCTH CJIOKEHUSI OTHOCSITCS:
1) (Va,b,ceN) (a=b = a+c = b+c);
2) (Vab,ceN) (a>b=ac>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 YMHOKEHHSI OTHOCSATCS:
1) (Vab,ceN)(a=b=a-c=b-c);
2) (Va,b,ceN) (a=b = a+c = b+c);
3) (Va,b,ceN) (a>b=a-c>b-c);

4) (Vab,ceN) (@a>b= %>%);

15. YcranoBHTE COOTBETCTBHE MEX/Y PABHOMOIIIHBIMA MHOYKECTBAMH (OTpE3KaMu
HATYpaJIbHOTO pPsizia).
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. MHOkecTBO, KOTOpOE MO0 MyCTO, THOO PABHOMOIIHO HEKOTOPOMY HA4alIbHOMY OTPE3KY
HATYPaJbHOTO PsiJa, HA3bIBAIOT:



1) xoneuHsIM; 2) OECKOHEUYHBIM; 3) yIOPSIOUYCHHBIM.

17. AkcruomMaTtuueckasi TeOpUs HaTypaibHBIX YHCEI SBISETCS:
1) bopmanbHOIi; 2) comepikaTenbHON; 3) KaTeropuyHOM; 4) HEMPOTUBOPECUHBOM.

18. U3 cnenyrommx yTBEPKACHUI NCTUHHBIMU SIBIISTFOTCS:

1) Bcskoe HemycToe MOMHOKECTBO MHOYKECTBA HATYPAIbHBIX YHCET HMEET
HanMEHBIIINH 3JIEMEHT.

2) CylecTByeT HEMyCTOE MOJAMHOKECTBO MHOKECTBA HATYPaIbHBIX YHCEI, KOTOPOE HE
HMeEET HauMEHBIIIETO dJIEMEHTA.

3) Bcskoe HemycToe MOJAMHOKECTBO MHOKECTBA HATYPAIbHBIX YUCET HMEET
HauOOJIBIIINHI 3JIEMEHT.

4) Cy1ecTByeT HEIyCTOE MOJAMHOKECTBO MHOKECTBA HATYPAIIbHBIX YUCEIl, KOTOPOE HE
MMeeT HanOOJIBIIErO DJIEMEHTA.

19. YTBepsKICHHE «IH060E HEIMYCTOR, OPPAHHUECHHOE CBEPXY, TTOAMHOKECTBO MHOKECTBA |
UMeeT HauOOJIbIINI IEMEHT)» 03HavaeT, 4To cuctema < N, <>— ...
1) ynopsito4eHHOE MHOKECTBO;
2) BIIOJIHE YIOPSA0YCHHOE MHOXKECTBO;
3) JNMHEHHO yNopsAA0UYeHHOE MHOXKECTBO;
4) apXUMeIOBO YIOPSI0YCHHOE MHOKECTBO.

6. AKCUOMATHYECKASA TEOPHUS HEJBIX YUCEJI

1. B cIIUCOK OCHOBHBIX 00BEKTOB (POPMYIUPOBKH aKCHOMATHIECKOW TEOPUH IEIIBIX YHCEIT
BXOJIAT:
1) 7 — MHOXECTBO LIEJIbIX YHCET;
2) Q — MHOXECTBO PaI[MOHAIBHBIX YHCEIT;
3) N — MHOXECTBO HATypalbHBIX YHCEI;
4) 0— Hynb,
5) 1 - enunwuna.

2. Ilpy mOCTpOEHHMH aKCHOMATHUECKOM TEOpUHM LENbIX YHCET HCXOAUM H3 OIpelesIeHUs
(BCTaBbTE HYKHOE CIJIOBO):
CucteMoil enbIX Yncen Ha3bIBA€TCsl MUHUMAIIBHOE ...,
KOTOPOC ABJIACTCA PACHIMPCHUEM CUCTEMbI HATYPAJIbHBIX YUCEII.

3. Kakoe u3 nepeunciieHHBIX HUXKE YTBEPXKICHHUI TOBOPUT O TOM, 4TO cioxenne Ha N sBisercs
OTpaHMYEHUEM ONEpPALUU CIIOKEHUS Ha Z MHOXecTBOM N («+» — cioxeHue Ha Z, a @ —
cinoxxenue Ha N)?

1) (Va,beN) (3lceN)(a+b=c);

2) (Va,beN) (a®b=a+h);

3) (Va,beN) (a®b=b®a);

4) (Va,b,ceN) ((a+b)+c=a+(b+c)).

4. Kakoe u3 NEPCUUCIICHHBIX HUIKC yTBep)K,Z[eHI/Iﬁ TOBOPUT O TOM, YTO YMHOXCHHUC Ha N
ABJIACTCA OI'PaHUYCHHUCM OIICpallui YMHOXCHUSA Ha 7, MHOKECTBOM N, CClIm «» —
YMHOXXEHUE Ha Z, a ® — yMmHOKeHne Ha N?

1) (vabeN) 3lce (ab=c);

2) (Va,beN) (a® b=a-b);

3) (Va,beN) (a®b=b® a);

4) (Va,b,ceN) ((a®b) ®c=a® (b®c)).



5. AkcHOMOW MHWHHMMAJIBHOCTH B (OPMYJIHPOBKE aKCHOMAaTHYECKOW TEOPHH IIJIBIX YHCEeT
SBJISICTCS] YTBEPXKICHUE!
1) Bcskoe moaMHOKeCTBO M MHOMKECTBA IIEIBIX Yucell, Takoe, uto NcM u (Va,beM)
(a-beM), coBmanaer ¢ Z.
2) Bcesikoe moaMHOKeCTBO M MHOXKECTBa IelbIX yuces, Takoe, uto NcM u (Va,be M)
(atbeM), coBmanaer ¢ Z.
3) Bcskoe moaMHOKeCTBO M MHOKECTBA LEJIBIX YHCEN CoBIaaaeT ¢ Z, ecnu (Va,beM)
(a—beM).
4) Bcskoe mOIMHOXECTBO M MHOXKECTBA IEJIbIX YHcell, Takoe, uto 1eM u (Va,beM)
(a-beM), coBmanaer ¢ Z.

6. CnoxxeHHne Ha MHOKECTBE LEJIBIX YMCell 00JIaZaeT CBOUCTBAMH:

1) KOMMYTaTHUBHOCTH; 2) aCCOIIMATUBHOCTH;

3) nucTpuOyTUBHOCTH OTHOCUTEIBHO YMHOXKeHHs; 4) (Va,b,ceZ) (a=b = a+c =
b+c).
7. YMHOXEHHE Ha MHOYKECTBE LIEJIbIX YHce 00J1aJaeT CBONCTBAMU:

1) KOMMYTaTUBHOCTH; 2) aCCOIIMATUBHOCTH;

3) AuCTpUOYTUBHOCTH OTHOCUTEIBHO cioxenus; 4) (Va,b,ceZ) (a>b = a-c >
b-c).
8. CroxeHwue 1eJbIX YMCe HE 00J1a1aeT CBOMCTBAMH:

1) KOMMYTaTUBHOCTH; 2) aCCOLIMATUBHOCTH;

3) mucTpuOyTHBHOCTH OTHOCUTENLHO YMHOXKeHHS; 4) (Va,beZ) (a<a+b).

9. VYmHOXeHue Ha Z He 00J1a7aeT CBOHCTBOM:
1) KOMMYTaTMBHOCTH; 2) aCCOIMATHBHOCTH;
3) (Vab,ceZ) (a>b = a-c > b-c); 4) nuCcTpUOYTUBHOCTH OTHOCUTEIBHO CIIOXKEHHS.

10. Besikoe 1ienoe 4yucio mpeacTaBuMo B BUJE:
1) cyMMBI IBYX HaTypallbHBIX YHCEI;
2) pa3HOCTH JBYX HATYypallbHBIX YHCEI;
3) YacTHOTrO JBYX HATypaJIbHBIX YHCEI;
4) TpOU3BEICHUS ABYX HATYpPAIbHBIX YHCEI.

11. OrHolreHNEe «OOIBIIEY» HAa MHOKECTBE LEJIBIX YUCECII OMPCACITACTCS TaK:
1) a>b < (AneN) (a=b+n); 2) a>b < (IneR) (a=bn);
3) a>b < (IneN) (a=b-n); 4) a>b < (FceZ) (a=b+c).

12. bunapHpiMu anreGpandecKMMHU ONepalusiMi Ha Z SBISIOTCS:
1) cnoxxenue; 2) BbluMTaHue; 3) yMHOXKEHUE; 4) IeJeHHe.

13. OtHouIeHHE «>» HA Z 001a1aeT CBOMCTBAMMU:
1) (Va,b,ceZ) (a>b = a+c > b+c);
2) (Vab,ceZ) (@>b=ac>hb<c),
3) (VabeZ) (vVneN) (a>b = an>bn);
4) (Vaez) (a+a>a).

14. JIuHeHo ynopsiI04eHHOE MHOXKECTBO (Z, < ).
1) AuckpeTHO; 2) MIOTHO; 3) HEMPEPHIBHO.

15. B ynopsimoueHHOM KOJIbIIE Z TENBIX Ynice akcnoMa Apxumena GopmMyIupyeTcs Tak:
1) (Va,bez) (3neN) (n-a>b);
2) (Va,beZz) (3cez) (c-a>b);
3) (Va,beZ) (a>0 A b>0 = (IneN (n-a > b)).



16. AxcuomaTruyeckasi TEOpHS IENIBIX YHUCETT:
1) kareropuuHa; 2) He SIBISIETCA KATETOPUYHOM; 3) MpOTUBOpEUNBa; 4) HENPOTUBOPEUMBA;
5) conepxatenbHast; 6) popmanbHasi.

17. Kakue u3 cienyromux YTBepKACHUH UCTUHHBI?

1) Bcsikoe HemycToe IMOJAMHOKECTBO MHOXECTBA LENBIX YHCET MMEST HAMMEHBIIUN
DJIEMEHT.

2) Bcsikoe HemycToe MOAMHOXECTBO MHOXKECTBA IENIBIX YHCET HMMEET HauOOJBIINN
DJIEMEHT.

3) CyiecTByeT HEMyCTOE MOIMHOXKECTBO MHOXKECTBA IIEIBIX YHCEN, KOTOPOEC HE MUMEET
HAUMEHBIIETO JJIEMEHTA.

4) CyIiecTByeT HeMyCcToe MOMHOXKECTBO MHOXKECTBA IIEIBIX YHCEN, KOTOPOEC HE MUMEET
HauOOJIBIIEro JIEMEHTA.

7. AKCHOMATHYECKASA TEOPUS PAIIMOHAJIBHBIX YUCEJI
1. B cnmcok 0OCHOBHBIX OOBEKTOB (POPMYITHPOBKH aKCHOMATHYECKOH TEOPHH PAIMOHATIBHBIX
YUCeN BXOJAT:
1) Q — MHOXXECTBO pallMOHAIBHBIX YHCEII; 2) 7 — MHOXKECTBO IEIIBIX YHCEIT;
3) N — MHOXeCTBO HATypalbHbIX yncel; 4) R — MHOXECTBO JICHCTBUTEIBbHBIX YUCEL.

2. HpI/I IIOCTPOCHUHA aKCHMOMAaTUYECKOM TCOPUHU pALITMOHAJIBHBIX YHUCCII UCXOOUM H3

OTIpeIeIICHUSI:
(BCTaBUTH HYKHOE CIIOBO)
«CucteMoll  palMOHAIBHBIX YHUCEJ HA3bIBACTCS MHUHUMAJIBHOE ..., KOTOPOE SIBIIACTCS

pacIIupCeHUCM CUCTEMBI LCJIBbIX YUCCID).

3. AKcuomatuyeckas TeOpHs pallMOHAIbHBIX YHCEI SBISAETCS:
1) popmanbHOii; 2) comepkaTeNbHON; 3) KATETOPUYHOMN; 4) HE SIBJISIETCS KaTETOPUYHOM;
5)npoTUBOpEeUMBOM; 6) HEMPOTUBOPEUUBOM.

4. Tlyctb «+» — cnoxenue Ha Q, «p» — crnoxkeHue Ha Z. Kakoe u3 nepedrcieHHbIX HIKE
YTBEPKACHHUI TOBOPUT O TOM, UTO clokeHue Ha (Q ABIsIeTCS MPOAOIKEHUEM CIIOKEHHS Ha
7?
1) (Vabez) (3! ceZ) (apb=c);
2) (Va,beZ) apb=a+b;
3) (VabeZ) a+b=b+a;
4) (Va,beZ) apb=bpa.
5. Ilycth «-» — ymHOXeHHe Ha Q, « ® » — ymMmHOKeHHe Ha Z. Kakoe u3 mepeuncieHHbIX HIKE
YTBEPKICHHI TOBOPHUT O TOM, YTO YMHOKeHHE Ha () SBISETCS MPOIOJDKEHHEM 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) (VabeZz)a-b=b-a.

6. AKCHOMOI MUHUMAJILHOCTH B (POPMYITUPOBKE aKCHOMATHYECKONH TEOPUN PALTMOHATBHBIX
YHCel IBJISIETCS yTBEPKACHHE:
1) Bcskoe moaMHokecTBo M MHOKecTBa (Q pallMOHABHBIX YUCEN, TaKOe, 9YT0 ZCM H

(Va,beM) (b#0 = % €M), copmanmaer ¢ Q;

2) Bcskoe moamuoxecTBO M MHOKecTBa () pallMOHANBHBIX Yncel, Takoe, 4To NCM u

(Va,beM) (b0 = % €M), coBmamaer ¢ Q;



3) Bcsxkoe moamaokectBo M MHOKecTBa (Q paliMOHAIBHBIX YHCEN, TAKOE, 4TO ZCM U
(Va,beM) (abeM), copnanaer ¢ Q;

4) Bceskoe noamMaoxecTBo M MHOKecTBa (Q paliMOHAIBHBIX YHCEI, TAKOE, 4TO ZCM U
(Va,beM) (a—beM), coBmanaer c Q.

7. CroxeHHe palroHAIBHBIX YUCEN 001a/1aeT CBOMCTBAMHU
1) KOMMYTaTUBHOCTH; 2) aCCOLIMATUBHOCTH; 3) TUCTPUOYTUBHOCTH OTHOCUTEIHHO YMHOXKCHHUS,

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

8. VYmHoxeuwne panrOHAJIBHBIX YHUCECII HE 06J1az[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) (a0 = % cQ).

9. Bcsikoe pannoHaIBHOE YHUCIIO MIPEACTABUMO B BHJIE:
1) pa3HOCTH HATYpaIbHBIX YHCE;
2) CYMMBI LIEIIBIX YHCEIT;
3) mpousBenCHUs LEIbIX YHCEI;
4) YacTHOTO OT JIENICHUS LIEJIOr0 YHCIIAa Ha HAaTypajIbHOE YHCIIO.

m o
10. B nosie panmoHalibHBIX Ynces 1podb — (M,N€Z) SBISETCS MON0KUTEIBHOM, SCIH:
n
1) mn>0; 2) mn<0; 3) m+n>0; 4) m—n>0.

11.B APXUMCIOBCKHU YIIOPAAOUYCHHOM I10JIC PALIMOHAJIBHBIX YHUCCIT AJIA JIFOOBIX palliOHaJIbHBIX
Yucea a, b, C BEBINOJHSIIOTCS CBOMCTBA.
1) a>b A b>c = a>c; 2) — (a>a); 3) a>b = a+c>b+tc;
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 TUHEWHO yIOPSIOYEHHOE 110J1€ COAECPIKUT MOATO0IEe, H30MOP(HHOE MOJIO ...
1) palMoOHAIBbHBIX YKCEN; 2) NeUCTBUTENbHBIX YUCEIT; 3) KOMIUIEKCHBIX YUCEIL.

13. B nuneiino YHOPAAOUCHHOM II0JI€ PALIMOHAJIBHBIX YHUCCJI aKCUOMa ApXI/IMeI[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. MHOxecTBO pallMOHANIBHBIX Ynced: 1) cueTHO; 2) He SBISETCS] CUETHBIM.

15. JluneitHo ynopsaodeHHoe MHOXecTBO ( @, <) 1) auckpeTHO; 2) IJIOTHO; 3) HEMPEPHIBHO.

8. AKCHOMATHYECKASI TEOPUSA JEHCTBUTEJBbHBIX UACEJI

1. Ilpu mocTpoeHUN aKCMOMaTHYECKOW TEOPUH IEUCTBUTENbHBIX yncels o Kanropy ucxoaum
U3 OIPEIEIICHHUS:
«CucrtemMoii eMCTBUTEIBHBIX YNCEN HAa3bIBAETCS JINHEWHO U apXUMEJOBCKHU YIIOPSI0UEHHOE
1oJie, BCsiKasg __ (BCTAaBBbTE HYKHOE CIIOBO) IIOCJIEN0BATEIBHOCTD 3JIEMEHTOB KOTOPOTO
CXOIUTCS B HEM».



2. B cnmcok 0CHOBHBIX OOBEKTOB aKCHOMATHUECKOW TEOPHH ACHCTBUTEIBHBIX YHCET HE
BXO/ISAT:
1) R — MHOXeCTBO AEHCTBUTEIBHBIX YHCEI;
2) Q — MHOXECTBO pallMOHAIbHBIX YUCEI;
3) 0 - uynb; 4) «>» — buHapHOE OTHOIIEHHE HAa R; 5) —1.

3. Axcuomaruyeckasi TeOpHs IeUCTBUTEIbHBIX YUCEI SBIISETCS:
1) popmanbHO#; 2) conepKaTeabHON; 3) MPOTUBOPEUUBON; 4) HEIPOTHBOPEUYUBON;
5) KaTeropu4HoOM; 6) HE SABIIACTCS KAaTETOPUIHOM.

4. YcTaHOBUTE COOTBETCTBUE MEX/TY IMMOHITHEM H €r0 OIPEACICHHEM.
1) conepxkarenbHas aKkCHOMATHUYECKasi TCOPHS;
2) HENpOTHBOPEYMBAs AKCHOMATHYECKAs TEOPHS;
3) kareropuyHasi aKCHOMaTHYECKask TCOPHUS,;
4) (opmanbHas akCHOMATHYECKas TEOPHSL.

1) Cucrema JIOTHUECKHX MPAaBUJ BBIBOJIA MPEIIOIAraeTCsl N3BECTHOM.

2) s nr000ro BhICKa3bIBaHUsSI A TEOPHHU XOTsI ObI OJJHO U3 BBICKA3bIBaHUN A HIH —A HE
SABJISIETCS TEOPEMOM.

3) Be m00bie €€ Mo H30MOP(HBIL.

4) Cucrema JOrH4ecKUX MpaBUIl BHIBOJIA SBHBIM 00Pa30M BKIIOYACTCS B TEOPHIO.

5. Tlone nelCTBUTEIBLHBIX YHCEN SBISICTCS PACIIUPEHUEM TTOJIS PAIlMOHATBLHBIX YHCET
(BCTaBbTE HY>KHOE CIIOBO).

6. ITomHOTa CHCTEMBI NEHCTBUTENIBHBIX YHUCEN O3HAYAET, YTO ...
1) B mosie AeHCTBUTENBHBIX YHCEI CYIIECTBYET KOPEHB JIF000 HATYpalbHOU CTEIICHN
W3 TTOJIOKUTEIIFHOTO JeHCTBUTEIBHOTO YHCIIA,
2) Jliobas GbyHaaMeHTaIbHasK OCIEA0BATEIbHOCTD ICHCTBUTEIBHBIX YMCEN CXOUTCS B
I10J1C HGfICTBI/ITCJ'IBHBIX YHUCCII,
3) Jlrobast mociea0BaTeIbHOCTD MOJIS IEHCTBUTEIBHBIX YHCET HMEET SKBUBAIICHTHYIO
€l MOCIEe0BATEIbHOCTh PAIIMOHATBHBIX YHCEIL.

7. Bcskoe nelcTBUTEIBHOE YUCIO €CTh ...
1) mpenen mocaen0BaTEILHOCTH PAIIHOHATBHBIX YHCET,;
2) dYacTHOE JIBYX PallMOHAIbHBIX YHCET,
3) nmecsaTuuHas ApoOb (KOHEUHast WM OECKOHEeUYHas ).

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,c.deR) (%0 A dx0 = 245 _2d+bey
b d bd
9. JlunmeitHocTh TOpsiaKa B cucteme ( R, > ) sBnsieTcs ClieICTBUEM CBOWCTBA!
1) (Va,b,ceR) (a>b A b>c = a>c);
2) (Vab,ceR) (a>b = a+c>b+c);
3) (VaeR) —(a>a);
4) (Va,beR) (a£b = a>b v b>a).

10. JIuHEHHO yIOPSIOYeHHOE MHOXKECTBO JICHCTBUTEIBHBIX uncel ( R, > ):
1) auckpeTHO; 2) MIOTHO; 3) HENPEPHIBHO.

11. MHoOxecTBO AeHCTBUTEILHLIX YKCeN R aBisteTcs:



1) cu€THbIM; 2) HECUETHBIM; 3) MHOXKECTBOM MOIITHOCTH KOHTHHYYM.

9. AKCUOMATHYECKASA TEOPUSA KOMIIVIEKCHBIX YNCEJI

B cniucox nepBUYHBIX TEPMHUHOB AKCHOMATHYECKON TEOPUU KOMILIEKCHBIX YUCEI He
BXO/IUT:

1) R — MHOXECTBO JICHCTBUTEIbHBIX YHCET;

2) «+» U «» — OUHApHbBIC OMEPAIMH HA MHOXKECTBE KOMILJICKCHBIX YHCEIT;

3) 7Z — MHOKeCTBO LeJIbIX YHCeJ;

4) 0,1, i— >IeMEHTHI.

5) Z — MHOXECTBO IEJIbIX YHCEIL.

IIpy MOCTPOEHHH aKCHOMATHUECKOH TEOPHH KOMIIEKCHBIX YHCEN HCXOIUM H3 ONpee/eHHS
HOI[ CHUCTEMON KOMILUIEKCHBIX YMCEJ TIOHMMAOT MUHUMAIbHOE I10JIC, KOTOPOC SABJIACTCA
pacIIMpeHneM moms (BCTaBbTE HY)KHOE CIIOBO) UHMCEN M B KOTOPOM €CTh JIEMEHT |
¢ ycioBueMm i2 = —1.

AKcroMaTH4ecKasi TeOpUsi KOMITJICKCHBIX YHCEN HE SBIISETCS:
1) conepxatenbHOM; 2) hopMalbHON; 3) KaTETOPUYHON; 4) HEKaTErOPUYHOM;
5) mpOoTUBOPEUYNBOIL; 6) HETPOTHBOPEUUBOM.

Jist 1:000r0 KOMIUIEKCHOTO YHCIIA d:
1) cymecTByeT MPOTUBONOIOKHOE €My YHCIIO —d;

1
2) cymiecTByeT o0paTHOE €My YHCIO — |

a
3) a*>0.

Bcesikoe KOMIUTIEKCHOE YHCIIO0 MPEICTaBUMO B BUJIC:
1) a+bi, aeR, beR; 2) necsruunoii npodu; 3) bi, beR; 4) a-bi, aeR, beR.

AxcromMa MUHHMAIIBHOCTH B POPMYJIMPOBKE aKCHOMAaTHYECKOH TEOPHU KOMIUIEKCHBIX YUCE
UMEeT BUJI:
1) moJe KOMIUIEKCHBIX YHCEN anreOpanuecku 3aMKHYTO;
2) mobas GyHIaMeHTaIbHasK OCIe0BATEIbHOCTD ICHCTBUTEIBHBIX YHCEN CXOTUTCS
B 110JI€ KOMIUICKCHBIX YHCET;
3) moboe moamHOkecTBO M MHOKecTBa C coBniamaer ¢ C, eciiu OHO yJIOBICTBOPSICT
ycnousMm: RcM; ieM; (Va,beM) atbeM; (Va,beM) abeM;
4) m000ii MHOTOYJICH MOJIOKUTENBHOM CTENEHHU HaJl MOJIEM KOMITJIEKCHBIX YHCEl
MOYKHO Pa3JIOKUTh B TPOM3BEACHNE MHOTOWICHOB TIEPBO CTETICHU C
KOMILJIEKCHBIMU KO3((hUIIEeHTaMu.

Ilycth «+» — cnoxxkeHnue Ha C, «® » — croxenne Ha R. Kaxoe u3 MPUBEAEHHBIX HUKE

YTBep)KI[eHI/Iﬁ TOBOPHUT O TOM, YTO CJIIOKCHUC HaR aBiseTcs OPpOAOJIKCHUCM 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 «-» — ymHOXkeHue Ha C, « ® » — ymMHOKeHHe Ha R. Kakoe U3 nmepedyncieHHbIX HIDKE
YTBEPKICHHI TOBOPHUT O TOM, YTO YMHOKEHHE Ha R ABJISIETCSI OrpaHUYeHHEM YMHOXEHUS Ha
C muoxectBoM R?

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



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

9. MoXHO 1 yHOPSAOUYHUTD [10JI€ KOMIUIEKCHBIX uncen?
1) na; 2) uer.

10. YcTaHoBHTE COOTBETCTBUE MEXK/Y YMCIOBBIMU MHOXKECTBAMU U MX IpaduyecKoit
MHTEpIpETaIeil ¢ MOMOIIbIO KpyroB Ditiepa.

10. AVITEBPBI KOHEYHOI'O PAHT'A

1. B nuneliHo# anredpe (A, +, -, {wr]AeF}) nan nonem F Gunapubie onepaiuu +, - 1 yHapHbIC
olepaluyd ®. YMHOKCHHs JJICMEHTOB W3 A Ha CKasippl A Toisi F  yIOBIECTBOPSIOT
TpeOOBaHUAM:

1) (A, +, ) — koubI0 (He 00513aTEIILHO aCCOIUATHBHOE);

2) (A, +,-)—Temno;

3) (A, +, -)—mnomne;

4) (A, +, {or|LeF}) — BekTopHOE pocTpaHCTBO HAJ mMosieM F;
5) (Va,beA) (VAeF) A(ab)=(ra)b=a(rb).

2. JluneiiHyro anreOpy Haja mojeM R oTHocuTenbHO OWHApHBIX omepanuid +, - U YHapHBIX
orepanuil ) yMHOXEHHS Ha CKaJsipbl A 13 noJisi R 00pa3yroT MHOXeCTBa:
1) C — MHOXECTBO BCEX KOMILJICKCHBIX YHCEIT;
2) R — MHOXeCTBO BceX JIEHCTBUTEIBHBIX YUCET,
3) R™" — MHOKeCTBO BCeX NXN-MATpHIl HaJ mojieM R;
4) R™" — MHOKECTBO BceX MxN-Marpuil Haj mojeM R (m=n);
5) Hom(V;V) — Bcex nHMHEHHBIX oniepaTopoB BekTopHOTro npocTpancTea V(R).

3. Panrom nmuHeliHo# anreopsl (A, +, -, {wi|]A eF}) HasbiBaeTCs:
1) xapakTepucTHKa Koybla (A, +, -);
2) 4mcio e€ OCHOBHBIX OIECpAIlHii;
3) pa3MepHOCTh BEKTOPHOTO MpocTpaHCTBa (A, +, {mr|AeF}).

4. YCTaHOBUTE COOTBETCTBHE MEXY JIMHEHHOU anreOpoit u e€ paHrom.

1) (F, +, -, {oreF}), rae F — mpoussonsHOE MONIE; a)4
2) (C,+,:, {onreR}), rne C — MHOXKECTBO BCEX KOMILIEKCHBIX YHCEJ 0)8
3) (F™" +, ., {mJAeF}), rne F™" — MHOMXecTBO NXN-MaTpu Ha monem F; B)N?
4) (H, +, -, {w:JLeR}) — anre6pa kBaTepHHOHOB HaJ MONEM R; r)2
5) (O, +, -, {o:|AeR}) — anredpa uncen Konu (oxrornonos) Hax R. n)l

5. Jns nmuueitnoit anreopst (H, +, -, {o1|]AeR}) kBarepHroHOB Hajx nojeM R cripaBeyiuBbI
YTBEPIKICHHUS:
1) amre6pa (H, +, -) sIBIS€TCS KOJIBIIOM;



2) anreopa (H, +, -) ssBjIsieTCss HEACCONUATHBHBIM TEJIOM;

3) anrebpa (H, +, -) ABAsICTCS HCKOMMYTATUBHBIM TEJIOM;

4) anrebpa (H, +, -) sBsieTcs oJieM;

5) anredpa (H, +, {w:|AeR}) sBisieTcst BEKTOPHBIM MPOCTPAHCTBOM HaJ mmoJieM R.

6. s nuueitaoi anreops (O, +, -, {or|]AeR}) uncen Kanu (okToHHOHOB) Hax nojieMm R
CJICYIOIICE YTBEPIKICHHUE SBIISICTCS JIOKHBIM:
1) nannas anreOpa sBJISETCS aareOpoi ¢ IeleHneM Haj moyeM R;
2) (O, +, ) — accoIUaTHBHOE KOJIBIIO;
3) (O, +, -) — abTEepHATUBHOE KOJIBIIO;
4) (O, +, {or|LeR}) — BekTOpHOE TPOCTPAHCTBO HAJ MoyieM R.

7. KoneunomepHas accouuaTHBHas JHHEWHHas anreOpa A c jaeleHueM Haja moieM R Moxer

HMCTb pPaHT:
1)1; 2)2; 3)3; 4)4; 5)8.

8. KoneunomepHnas anpTepHaTHBHAs JIMHEHHAs anreOpa A ¢ neneHueM Haj mojeM R He Moxer

HMCTb paHT:
1)1; 2)2; 3)3; 4)4; 5)8.

[lpumevanue. Kpumepuu oyeHuganusi mecma aHANOSUYHLL CHOPMYIUPOBAHHBIM Bbllle 6
npozpamme 07151 mecma 4 cemecmpa.

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

IIporpamma 3x3ameHa

10 TEOPUU YK CeJ M YUCIOBBIM CUCTEMAaM /ISl CTY/IeHTOB 4 kypca (8 cemecTp)

1. ®opmanbHble U  HepopManbHble  (COJEp)KaTENbHbIE) AKCHOMAaTHUYECKHE  TEOPHH.
@opmyaupoBKa aKcMOMaTH4eckod Teopuu. (CBOWCTBa aKCMOMATHYECKOM  TEOPHHU:
HENPOTUBOPEUNBOCTh, KaTErOPUYHOCTb, IIOJIHOTA, HE3aBHUCHUMOCTh AaKCHUOM B JIaHHOU
TEOPHH.

PopMyIMpOBKa AKCMOMAaTUYECKOW TEOPUN HATyPaJIbHBIX YHCEI.
[ToryKoJb110 HATYPATBHBIX YHCEN.

4. Tlopsnok Ha MHOXECTBE HaTypalbHbIX uucel. (OCHOBHBIE CBOWCTBA JIMHEHHO
YHOPSAA0OYEHHOIO0 MHOXKECTBAa HAaTypaJIbHbIX 4Hcell. BronHe ymopsaodeHHOEe MHOKECTBO
HaTypaJIbHBIX YHCEIL.

5. Tlopsmoxk Ha MHOMKECTBE HATypaJbHBIX 4YHCEN. APXHMEIOBO U JIMHEHHO YHOPsIOUYEeHHOE
MOJTYKOJIBLIO HATYPAJIBHBIX YHCE.

6. Koneunsle MmHOxecTBa. OCHOBHOE CBOMCTBO KOHEYHOTO MHOXXECTBA. bBeCKOHEYHOCTh
MHO’KECTBA HaTypaJIbHbIX YHCEI.

7. Onpez[eneHI/Ie OCHOBHBIX MMOHSITHHA CHCTEMBI HaTypaJIbHBIX YUCEII B KOJIMYECTBEHHOM TECOpHHU.



8. KareropuuyHoCTh  aKCMOMAaTHYECKOW  TEOpHMHM  HATypaJbHBIX  umcel.  [IpoOGiema
HENPOTUBOPEYUBOCTH apU(PMETHKH.

9. He3aBUCHMMOCTh aKCMOMBI MHIYKIIMHU M €€ POJIb B MOCTPOCHUH apU(PMETUKH HATypPaIbHBIX
4HCell.

10. Ynopsinouennas rpynma. JInHelHo ynopsiioueHHOe Koiblio. Kputepuii nopsiaka B KOJbIIe.

11. ®opmynnpoBKa aKCHOMATUYECKOM TeOpUH LebIX yrces. CBOICTBA LIETIbIX YUCEN.

12. KaTeropu4HoCTh aKCHOMaTHUECKOW TEOPUH LIEIIBIX YHCEI.

13. HenmpoTuBOpEYHBOCTh AKCHOMATHYECKON TEOPHH IIEIIBIX YUCET.

14. ®opmynupoBKa akCMOMaTUYECKON TEOPUH PallMOHANbHBIX yncen. CBOMCTBA pallMOHATIBHBIX
4uCell.

15. HenmpoTuBOpeunBOCTh aKCHOMATHYECKON TEOPUHU PALlMOHATIBHBIX YUCEIL.

16. KaTeropu4HocTh aKCHOMaTHUECKOW TEOPUH PALOHAJIBHBIX YUCEII.

17. ®opmynupoBka  aKCHOMATUYECKOM  TEOpUM  JEHUCTBUTENbHbIX  uucesn.  CBolicTBa
JEHCTBUTENbHBIX YU CEI.

18. HenpoTuBOope4rnBOCTh aKCHOMAaTHUECKOM TEOPUU ACHCTBUTEIbHBIX YHCE.

19. ®opmynupoBKa aKCHMOMAaTHYECKON TEOPUH KOMIUIEKCHBIX uncen. CBOMCTBa KOMIUIEKCHBIX
qucell.

20. Kareropn4HocTh akCHOMaTUYECKOM TEOPHH KOMIUICKCHBIX YHCE.

21. HenmpoTHBOPEYMBOCTh aKCHOMATUYECKOH TEOPUH KOMIUIEKCHBIX YUCEI.

22. AnreOpsl KOHEUHOro paHra. Anredpa kBatepHuoHOB. Teopema @pobenuyca.

KpuTtepun olieHKH 0TBETAa HA DK3aAMEHE:!

1. Cryzaentsl, HaOpaBIIMe MO0 peUTUHTY HEe MeHee 60%, MOTy4yaroT OLIEHKY «3a4TEHO».

2. K 3auery J0mycKarmTCS CTYIEHTHI, OTYHTABIIMECS 110 KOHTPOJIBHOMY OIPOCY TIO
TEOPETHUYECKUM OCHOBaM 4HCIOBBIX cucteM u MJI3 He menee, yem Ha 60 % mo kaxaoil u3
HEePEYHCICHHBIX (OPM.

3. 3ader A CTYy/ICHTOB, UMEIOIIUX PEUTHHTOBBIN Oain Hke 60%, mpoBoaUTCS B 2 HTamna:
|.Teopetnyeckas dYacTh: B (hopMe TEOPETHUYECKOro oImpoca Mo (HOpMYIHMPOBKAM
COJIEP’KATENIbHBIX ~AKCHOMAaTHYECKUX TEOPUM KJIACCHYECKUX YHUCIOBBIX CHCTEM
(HaTypasbHBIX, IETBIX, PAIIMOHATBHBIX, IEHCTBUTEIBHBIX H KOMIUIEKCHBIX YHCEIT).

[l. UToroBslii TeCT mo Matepuaiy 7-8 ro pa3aenoB aucuuiuinbl (9 cemectp).

YpoBuu chopmupoBannoctu kommnereHnuu IK-1 B pamkax J1ucuunnHbI:
7 cemecTp:

YpoBHu copmupoBanHoCcTH

OCHOBHbBIE MPU3HAKHA VPOBHSA
rkomnerennuu IMK-1 p yp

[Ipu BEIMONTHEHNM 3aaHUI BCeX POPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHHE!

- ONpeACNICHUA MOHATHA U (PAKTOB TEOPHUH NIETUMOCTH,
I/I3y‘-Ia€MBIX B IIKOJIBHOM Kypce MaTEMAaTHKU,

IHoporossIrit




- OIpe/elieHHe OTHOLIEHUS CPAaBHEHUS LIEJIbIX YHCEN U
€ro MpoCTeuIe CBOMCTBA,

- ONpEICNICHUN KOHEYHBIX M OCECKOHEUHBIX IICTTHBIX
npo0eit;

MPOSIBJISICT yMEHUe:

- TPUMEHATH UMEIOIIMECS 3HAHUS 110 TCOPUH JEITUMOCTH
K PELICHUIO IIKOJIbHBIX 33/1a4 Ha JIETMMOCTh;

- TMPEICTaBIATh YHCIA CHCTEMAaTUYECKOW 3aIluChi0 TI0
J000MYy OCHOBAHHUIO, MEPEXOJUTh OT OJHOM CHCTEMBbI
CUHMCIICHHSI K JpPYrod, BBINOJHATH OINEpPAllMA HaJ
YHCIIaMHU B JTI000H ITO3UIIMOHHON CHCTEME CUMCIICHHUS,

- CpaBHHMBATh II€JIbIE 4YHCIA 110 JIFOOOMY MOIYJIIO,
BBITIOJIHATh OINEpPAllUd CJIOKEHUSI U YMHOXKEHHUS B
KOJbI[aX KJIACCOB BBIYETOB IO JIOOOMY MOJIYIIIO,
HaxOJUTh 3HaueHHE (QyHKUMHU Oiliepa a8 1H0O0r0
HATypaJbHOTO YHCIIA;

- TPENCTaBIATH JEHUCTBUTEIBHBIE YHWCIA  [CTTHBIMU
JPOOSMHU.

[Io wrToram OamIbHO-PEHTUHTOBONl CHUCTEMBI CyMMa

pEeUTHHTOBBIX OamioB cTyleHTta coctasisieT o 60 mo 70

0aJI0B

Bba3oBrhIii

[Ipu BbInosHEHNH 3aJaHUN BCceX (POPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHHUE!

- OIpeleIeHuN OCHOBHBIX MOHATUH U (PAKTOB TEOPUHU
JIEJIMMOCTH B KOJIBLIE LIEJIBIX YHUCET;

- OIpeleIeHuN OCHOBHBIX MOHATUH U (PAaKTOB TEOPUHU
CPaBHEHUH B KOJIBIIE LIE€TIBIX YHCET,

- OIpelieIeHuil OCHOBHBIX MOHATUIN TEOPUH KOHEUHBIX U
OECKOHEYHBIX IEMHBIX IPOOei;

MPOSIBIISIET yMEHHe:

- TPUMEHSTHh UMEIOLINECs 3HAHUS M0 TEOPUH JICITUMOCTH
K PELICHUIO IIKOJIBHBIX 33]a4 Ha JIeTUMOCTb;

- pemats 1O  oOpaslly TWUMOBBIE 3aJaud  Ha
apupMeTHUecKre NPUIOKEHUSI TEOPUU CPaBHEHUH U
TEOPUM ILEMHBIX ApoOeil, BO3MOXKHO JOIycKas IpHU
3TOM HEKOTOpbI€ HETOYHOCTH;

MOKa3bIBaET BJIA/ICHHE!

- HaBBIKAMH PEIICHUS OCHOBHBIX THIIOBBIX TEOPETHKO-
YHCIIOBBIX 33/1a4.

[Io wrToram OamIbHO-PEUTHUHIOBOIl CHUCTEMBI CyMMa

pEeUTHHTOBBIX OamoB cTyleHTa coctasisier oT 70 mo 80

0ayI0B

IToBBIIIEHHBITA

[Ipu BEIMONTHEHNM 3aaHUI BCeX POPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHHE!

- OCHOB TEOpHH JEITUMOCTH, TEOPHUHU CpPaBHEHUU B
KOJIbLIE  LEJBbIX 4YHCeNl, TEOpPUHU KOHEYHBIX U
OCCKOHEYHBIX IEMHBIX IPOOei;

- OCHOBOIIOJIAraroIe bakThI TEOPUH Yypced,
MOJIO)KEHHBIE B OCHOBY TIOCTPOEHHUS MOJIYJISIPHON
apudmeTukm, COCTaBIAIOLICH byHIaMeHT
KOMITBIOTEPHOW  anreOpbl W TEOPHH  3aIIUTHI
nH(pOopManuu,




IIPOSBIIIET yMEHHE:

- UCNOJb30BaTh OCHOBHBbIE (aKThl TEOPUU IEITUMOCTH
(cBOlicTBa OTHOLIEHUS AEIMMOCTH, CBOMCTBA ITPOCTHIX
U B3aMMHO IPOCTHIX YHUCEN) MPU PELICHUM 33a/]ad Ha
JEJIAMOCTb;

- HCIMOJIb30BaTh OCHOBHBIE (haKThl TEOPUU CPABHEHUH U
ammapar IenHbIX Jpo0eli B HUX apuPMETHYECKUX
IIPWIOKEHUSAX;

[I0OKa3bIBACT BJIaJeHHE!

- HaBbIKAMU IIPUMCHEHMSA IIOJYYCHHBIX 3HAaHUM W
YMEHMM B pa3IuMyHbIX CHUTyauusx (B Ipezaenax
M3y4YEeHHON TEeMaTHKH Kypca);

- IMpPEACTaBICHUSIMHM O CBSI3U TEOPUU YHMCET CO
LIKOJIBHBIM KypCOM MaTE€MaTHKH.

I[lo wroram OayUTBHO-PEHTHHIOBOM CHCTEMBI CyMMa

pPEUTHHIOBBIX OalIoB cTyaeHTa cocrasisieT oT 80 mo 100

0aJIoB.

9 cemecTp

YpoBuu c¢()OpMHUPOBAHHOCTH
komnerennuu IMK-1

OcHoOBHbBIE PU3HAKH YPOBHA

IHoporossIrit

[Ipu BeIMONTHEHNH 3a7aHU BCeX (POPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHHE!

- CBOWCTB YMCEJ U ONEPALMi HAaJl HUIMHU B KJIACCUYECKUX
YHCIIOBBIX CUCTEMAX (HaTypaJIbHBIX, LENBIX,
palMOHANIbHBIX, JCHCTBUTENBHBIX M KOMIUIEKCHBIX
qucen);

MPOSBIISIET yMEHHeE!

- (GopMyIHpOBaTh COJEp)KATEIbHbIE aKCHOMaTHYECKHe
TEeopuun KJIACCUYECKHX YHCIIOBBIX CUCTEM
NepeYMCICHUEM TEPBUYHBIX TMOHATUHA (TEPMHUHOB) U
aKCHOM, BO3MOXKHO JONycKass IpH 53TOM OIIMOKHU
HENPUHLIMIIAAIBHOTO XapakTepa.

[Io wroram OamIbHO-PEHTUHIOBONl CHUCTEMBI CyMMa

PEUTHHTOBBIX OamioB cTyJeHTa cocTasiser oT 60 mgo 70

0amioB

Ba3oBbiit

[Ipu BhIONIHEHNH 3a7aHKM BceX (GOPM KOHTPOJISI CTYIEHT

JEMOHCTPHUPYET 3HAHHUE!

- OCHOB aKCHOMAaTHYECKOTO METOJia B MaTeMaTHKe Ha
puUMepe TOCTPOCHHSI COJEPKATENbHBIX aKCHOMa-
TUYCCKUX TeOpI/II\/’I KJIIaCCHYCCKHUX YHUCIIOBBIX CUCTEM,

- CBONCTB YHCEIl W Omepauil HaJl HUMU B KJIIACCHYECKHIX
YHCIIOBBIX chcTEMax (HaTypanbpHBIX, LEJIBIX,
palMOHANbHBIX, JEHCTBUTENBHBIX M KOMIUIEKCHBIX
qucen);

MIPOSIBIISIET yMEHHE!

- (dopmynupoBaTh cojepikaTeIbHbIE AKCHOMATHYCCKHE
TEOpUU KJIACCUYECKHX YHCIIOBBIX CUCTEM
MEPEYHCICHUEM TEePBUYHBIX TMOHATHHA (TEPMHHOB) W
AKCHOM, BO3MOXKHO JIOMYCKasl MPHU ITOM, HEKOTOPBIS




HETOYHOCTH,
MOKa3hIBACT BJIaJIeHHE:
- TMPEICTaBICHUSMH O CBSI3H JAUCIHUIUIMHBI CO IIKOJIbHBIM
KypCOM MaTE€MAaTHKH.
[Io wroram OaIbHO-PEHTHHIOBOM CHCTEMBI CyMMa
PEHTHHTOBBIX OaJIOB CTyneHTa coctaiseT ot 70 mo 80
0ajuIoB

[Ipu BhIMONIHEHNY 3a7aHK BceX (GOPM KOHTPOJISI CTYIEHT

JEMOHCTPUPYET 3HAHHE!

- CYLIHOCTH aKCMOMAaTHYECKOI'O METO/1a B MaTEMAaTUKE

- CBONCTB COAEpXkaTEJIbHBIX AKCMOMAaTUYECKUX TEOPHil,
IIOCTPOEHHBIX ISl KJIACCUYECKUX YHUCIIOBBIX CUCTEM
(HEMPOTUBOPEUNBOCTh, KATETOPUYHOCTD, HEIIOIHOTA);

- CBOWCTB YMCEJ U ONEpPaLMil HaJl HIMU B KJIACCUYECKHUX

YHCIIOBBIX cucTeMax (HaTypanbpHBIX, LEIIbIX,
palMOHANBHBIX, JICHCTBUTENBHBIX M KOMIUIEKCHBIX
qucen);

MPOSIBJISIET yMEHHE!

- (dopmynupoBaTh comepikaTeIbHbIE AKCHOMATHYCCKHEC
TEOPUHU KJIACCUYECKUX YHUCIIOBBIX CUCTEM;

- JIOKa3bIBaTh CBOMCTBA (HEPOTHUBOPEUNBOCTb,

IToBBIIEHHBIH KaTeropu4YHOCTh) COAEPIKATEIBHBIX aKCHOMATHYECKHX
TEOpPU, TMOCTPOCHHBIX JISI KJIACCUYECKUX YHUCIOBBIX
CHCTEM,;

- JI0Ka3bIBaTh OCHOBHBIC CBOMCTBA YHUCENI M ONEpalUii
HaJl HAMHA B KaXJOH M3 KJIACCHYECKUX YHCIIOBBIX
CHCTEM,;

- JIEeMOHCTPUPOBATh €CTECTBEHHBIE CBS3M JUCLUIUIMHBI
CO IIKOJbHBIM KYpCOM MAaT€MaTHKHU;

IMOKAa3bIBACT BJIAJIEHHE.

- aKCMOMATHYECKHM METOJOM;

- TMPEICTaBIECHUSAMH O CBS3H AMCLMIUIMHBI CO IIKOJIbHBIM
KypCOM MaTE€MAaTHKH.

[lo wuroram OaIbHO-pPEHTHHIOBOM CHCTEMBI CyMMa

pPENTHHTOBBIX OalioB cTyaeHTa coctaBiseT oT 80 mo 100

0aJoB

MeToanyeckue MaTepuaJibl, ONpeaesoIue NPoueAypbl OLeHUBAHUSA

[enbro mpoMexXyTOUHOM aTTecTalluy MO JaHHOW JUCIUILIMHE SBJISETCS OLIEHKAa YPOBHS
c(OPMHPOBAHHOCTH KOMIIETEHIIMH B pe3yJibTaTe YCBOCHMs 3HaHUI, NMPUOOpPETeHUs YMEHMIA,
HABBIKOB U ONbITA JAEITEIbHOCTH B paMKaX OCBOCHHUS JUCHMILTUHBI (MOIYJIs).

[Iponienypa olleHUBaHHUS OXBAaTbIBAa€T OOYYAIOUIMXCS, OCBAaWBABIIUX JUCHHUILTHHY
(mogynb) Ilpomenypa olieHHBAaHHS TMPOBOJUTCS IO OKOHYAHUMM OCBOEHUS JTUCIUILIMHBI
(Momyiist). OneHka ypoBHS C(POPMHPOBAHHOCTH KOMIIETEHIMH Ha 3Tamax MX (OpMHUPOBAHUS
orpezenseTcss Ha OCHOBaHMM cOOECeOBaHMS, BKIIIOYAIOIIUX TEOPETHYECKHE BOIMPOCHI HIIH
3aJaHMsl, B KOTOPBHIX OOywaromeMycs IpeniaraloT OCMBICIMTh peabHyl0 NpodeccHoHaNbHO-
OPUEHTUPOBAHHYIO CHUTYallMI0, HEOOXOAMMYIO NJIsl pEIIeHUs aHHOW MpoOJeMBbl; MpPU 3TOM
aKTYyaJM3UPYyeTCsl OINpe/eIeHHbI KOMIUJIEKC 3HAHUM, HEOOXOAMMBIN Ui pa3pelieHus: TaHHOH
npo6aembl. OLieHUBaHKE OTBETOB 00YYarOIIUXCs IPOBOAUTCS B COOTBETCTBUHU C IPUBEJCHHBIMU
KPUTEPUSAMH.




Ha ocHoBanuu oTBETOB (OTBETOB Ha TECT, BBHINOJIHEHHE MPAKTUKO-OPUEHTHUPOBAHHOTO
3aJaHusI) OLCHUBAETCS YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMHA Ha JTamax uX
dbopMUpOBaHUS B paMKax TUCIUILUIUHBI (MOIYJIS), @ TAK)KE YPOBEHb 3HAHUH, YMEHUH, HABBIKOB U
ONbITa JI€ATENbHOCTH, [0 pe3yJbTaTaM BBICTABJISETCS OLEHKA. Pe3ynbTaTbl INpPOBEAEHUS
IpOLEAYpPhl B YCTAHOBJICHHOM MOPSAJKE MPOCTABISAIOTCA MPENOJIaBaTeIeM B 3aUeTHbIE KHIKKHU
oOydarmuxcsi M 3JIeKTpoHHble Benomoctu. Ilo pesynbraraM mnpoBeNEHUS MPOLEAYPbI
OLICHMBAHMSI MPEMNoJaBaTesieM JeNaeTcsl BhIBOJ O pe3yJibTaTaX MPOMEXKYTOUHOI aTTecTaliu 1o
JTUCLUTLIINHE.

[Tpouenypa oueHuBaHusl (3a4€T, SK3aMEH) COOTBETCTBYET JEHCTBYIOIIUM B By3€ TEKYLIUM
IIOJIOKEHUAM, BKmodasg llomoskeHme O PpEUTHHIOBOM CHUCTEME TEKYIIEro KOHTPOJIA
YCIEBAEMOCTHU M IPOMEKYTOYHON aTTECTALUU CTYEHTOB.
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