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1. EJIb Y 3AJJAYM TUCIUTIIVHBI

Lesab AMCHMIINHBI - POPMUPOBAHUE CUCTEMATU3UPOBAHHBIX 3HAHUN B 00J1aCTH TEOPUU

YHCEJI U YUCIIOBBIX CUCTEM.
3aga4yu AUCHHMILINHBI:

— ¢opmupoBaHHE TOHATHMHOTO ammapara TEOpUUM YHCeN, 3HAaHUM M yMEHUH,
HEOOXOAUMBIX JUIsl PELLICHHs TUIOBBIX 3a/1a4 JaHHOH NpeMeTHOI 0bacTu;

— (dopMupoBaHHE TEOPETUKO-UYNCIOBOU KYJIbTYphl, HEOOXOAUMOW OyIyIIEMy YUHTENIO
JUIs TITyOOKOIr0 MOHUMAaHUs TEOPETUYECKUX OCHOB IIKOJIBHOTO Kypca MaTeMaTHKHY;

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

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

HucuunnuHa  «YuclaoOBbIE  CHCTEMBD»  OTHOCUTCS K OO0S3aTeIbHOM  4acTH
npodeccuonansaoro 1wkiaa (b1.0.07.07). O6nacteio TpohecCHOHATBHOW NeATEeIbHOCTH
OakanaBpoB, HA KOTOPYIO OPUEHTHPYET AUCIHILINHA, SIBISETCS 00pa3oBaHue.

OcBoeHue JUCHMIUIMHBI TOTOBUT K paboTe €O  CIEAYIOIIMMH  O0BEKTaMU
npodeccuoHaNbHOM NesTeIbHOCTH 0aKalaBpOB:

— o0Oy4eHue;

— BOCIIUTaHUE;

— pa3BUTHC;

— o0pa3oBareabHbIE CUCTEMBI.

[MpodunpHOW I JAHHOW TUCIHUIUIMHBI SBISETCS MpodeccHOHANbHAS JIEITeIbHOCTh
0akanaBpoOB.

JUIs  OCBOCHHSI JTUCIUIUIMHBI CTYACHTHI WCIOJB3YIOT 3HAHWS, yYMEHUS W CIIOCOOBI
NesTeNIbHOCTH, c(opMHUpOBaHHBIE B IIpoliecce U3y4YeHHs mpeamera «Maremartuka» Ha
MPEIBIIYIEM YPOBHE 00pa30BaHus , a TAK)KE 3HAHUS, YMCHHSI, HABBIKH, CITOCOOBI JISATEITBHOCTH
U YCTaHOBKH, TIOJIyYeHHble W CQOPMHUPOBAHHBIE B XOA€ U3YUYEHHUS JAUCLIUILIUH
«MaremaTndeckuii aHaausy, «Anredpa» u «['eomeTpus».

OcBoeHHE NTaHHOW TUCIUIUIMHBI SIBISETCS HEOOXOIUMOM OCHOBOW MJii M3YYEHUS IO
yu4eOHOMY IUIaHy CMEXKHBIX C HEI0 M IMOCICAYIOIIUX JUCIUIUIMH: METOINKA OO0ydYeHUS
MaTeMaTuke, Teopus (YHKIHMH  JAeWCTBUTENBHOTO IEPEMEHHOTro, Teopus  (YHKIUI
KOMIUIGKCHOTO ~ TEPEeMEHHOTO,  JJIEMEHTapHas  MaTeMaTHKa, HCTOPHS  MaTeMaTHKH,
TEOPETUYECKHE OCHOBBI MH(POPMATUKH, CUCTEMBI KOMIIBIOTEPHOIN anreOpbl, METOIBI U CPEICTBA
3alUThl HH(OPMALIUH.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA TNCIUIIINHBI

[Ipouiecc w3y4yeHWs TUCHUILUIMHBI HampaBlieH Ha (OPMUPOBAHHE  CIEAYIOIIUX
KomnemeHuuu.

— Cnoco0eH OCylIeCTBIATh MOUCK, KPUTUYECKUH aHalIu3 U CUHTE3 UH(popManuu,
NPUMEHSTh CUCTEMHBIH MOJIXO/T JUTS PELIeHHsI MOCTaBIeHHBIX 3a71a4 (YK-1);

— CmocobeH ocBanBaTh U UCIOJIB30BATh TEOPETUUECKUE 3HAHUS M MPAKTUICCKHE
YMEHUS U HaBBIKM B MPEIMETHON 00JacTH MpHU PElIeHUU MpopecCHOHAIBHBIX
3amgay (T1K-1);

— Cmocoben (QopMupoBaTh pa3BUBAIOILYIO O00pa30BaTENbHYIO Cpeay uis
TOCTHKEHUS JINYHOCTHBIX, INPEIMETHBIX W METalpeAMETHBIX pPe3yJbTaTOB
00y4eHUsI CpeACcTBaMH TpenoiaBaeMbIx yueOHbIx npeameros (I1K-3).



HanmeHoBaHMe U KOJ HHIANKATOPOB JOCTHKEHUS] KOMIIETEHI[HI:
B pesynbpTate nuzydeHus: AUCIUILUTHHBI 00YJarOITUHCS JOJKEH:

3Hamy:
VK-1.1 - JlemOoHCTpUpYET 3HAHHE OCOOCHHOCTEW CHUCTEMHOTO U KPUTHUYECKOTO MBIIUICHUS,
apryMEeHTUPOBAaHHO (HOpMUPYET COOCTBEHHOE CYXKACHHE M OLEHKY HMH(POpMaIluu, NPUHUMAET
000CHOBAHHOE pEIICHHUE.

IIK-1.1: 3HaeT CcTpPyKTypy, COCTaB M JUIAAKTUYECKHE EIUHHUIIBI MpeaMeTHOM obmactu (
IIPENoAaBacMoro IpeaMeTa);

[IK-3.1 - Buageer cnoco0amMu UHTErpalMd Y4eOHBIX TMPEIMETOB [UIsl OpraHu3aluu
pa3BUBaOIIEH yueOHO! AeITeTbHOCTH (MCCIeI0BaTEbCKOM, TPOSKTHOM, TPYIIIOBOM U 1Ip.).
ymembw:

VYK-1.2 - TIpumensier norudeckue (GOpMBI M MPOIEIYpHI, CIIOCOOCH K PEe(IEKCHH IO MOBOIY
COOCTBEHHOU U 4yKOU MBICITUTEIBHOMN 1€ATeIbHOCTH.
[TK-1.2: YMeeT oCymecTBISITh 0TO0p YIeOHOTO COMEPIKAHUS JIJISl €0 peau3allii B Pa3INIHbIX
dopmax oOydenus B coorBectBuu ¢ TpedoBanusimu GI'OCBO OO;
VYK-1.2: Ilpumensier noruueckue (GOpMBbI U MPOLEAYPHI, CIIOCOOCH K pedIeKCHH 1O MOBOIY
COOCTBEHHOU U 4yKOW MBICITUTEIBHOMN 1€ATeIbHOCTH.
[1K-3.2 - Hcnonw3yer 0o0pa3oBaTelbHBIA IMOTCHIMAT COLUOKYJIbTYPHOW CpEeIbl PETHOHA B
npenoAaBaHuu (IpeaMeTa 1o npouiro) B yaeOHOM 1 BO BHEYPOUHO JIeATEIbHOCTH.

enademp:
YK-1.3 - Ananusupyer UCTOYHHKH HH(OpPMAIMHU C LETbI0 BBISIBICHUS HX MPOTHUBOPEUHMMA U
IIOMCKA JOCTOBEPHBIX CYXKACHUM.
[1K-3.1: Bnaneetr cnoco6amMu MHTETpaliui Y4eOHbBIX MTPEIMETOB JJIsl OpraHU3aluy pa3BUBarOIEH
y4eOHOM JesTeNHHOCTH (MCCIIEA0BATEIbCKOM, MPOEKTHOM, TPYIIIOBOM U JIp.).
[IK-3.3 - 3Haer MCUXOJNOro-NeJaroruyeckue  ycjoBUsS  CO3JaHUs  pa3BUBAIOIIEH
o0Opa3oBaTenbHON cpenbl Uil JOCTHUKEHMSI JMYHOCTHBIX M METalpeIMETHBIX pe3ylIbTaToB
oOy4deHus

4. OFBEM JJUCHUTIJIMHBI U BUIbI YYUEBHOMN PABOTHI

0611121;1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 2 3a4CTHBIC CAMHHUIBI.

Bun yuebHoit pabotbl Bcero Cemectp
4acoB 8

AyIUTOpHBIE 3aHATHS (BCETro) 26 26
B ToM gncie:
Jlexumnm (JI) 10 10
[Tpaktuueckue 3ansatus (I13) 16 16
13 HUX MPAKTHYecKasi MOAroToBKAa 16
Jlaboparopusbie pabots (JIP) - -
CamocrositesbHas padora cryaenToB (CPC) (Bcero) 46 46

B toM umucie:

IloaroToBka K JIE€KIIMOHHBIM 3aHATHSIM

HO,Z[FOTOBKa K IPaKTUYCCKHUM 3aHATHAM

IToaroroBka K KOJUIOKBUYMaM

[TonroToBKa K TEOPETUYECKUM OIPOCaM

BrinonHenne MHANBUYaTbHBIX TOMAITHUX 3adaHUi

AO|IRAORAO®
Ao~ OMO

HTorosslii (ceMeCTpOBBII) TECT




ITogroroska K ayIUTOPHBIM IIPOBEPOYHBIM 14 14
(KOHTPOJBHBIM) paboTaM

Bua npomexxyTouHoOl arrectauuu 3a4eT 3aqer
3auer _ N
OO611ast Tpy10EMKOCTh B Yacax 12 72
OO61ast TpyA0€MKOCTh B YacaxX B 3a4€THBIX €AMHUIIAX 2 2




5. COAEP)KAHUE JUCHUITJIMHBI

5.1. Conep:xkanue pa3aesioB (MoxyJieid) TUCHUILIHHBI

8 cemectp

Ne
n/n

HaunmenoBanue
pa3nena (MoayJin)
JAACHUATINHBI

Conepxanue

I[eJ'II/IMOCTb U NPoOCThIC
yucjaa

Henumocth 1menbix uyucen. Teopema o0 J€I€HHM C
octaTkoM. HaumGonpmmit oOmmii  genurens.  AINTOPUTM
EBknmmma. Haummenwimee o6mee kpatHoe. Ilpocteie u
cocrtaBHble uucia. CBoiicTBa mnpocThix uucen. Ilpusnax
npoctotel  uymcia. OcCHOBHas  TeopeMa  apu(PMETHKH.
beckoHedHOCTH MHOXECTBa MPOCTHIX uMcen. HepaBeHCTBO
YeOb1uesa s ﬂ(x). CucremaTuyecKue 4uca.

KoHneunsbie nenmHnie
apoou

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

CpaBHeHHA B KOJIbLIE
HHeJIbIX YUCe

CpaBHeHus IO MOAYJIIO, UX OCHOBHBIE cBoicTBa. KombIio
KJ1accoB BbIYeTOB. [loyiHas ¥ pUBeI€HHAs CUCTEMBI BHIUETOB.
MynbTUIUIMKATABHAS TpyNma oOOpaTHMBIX 3JEMEHTOB B
KOJIblle KJlaccoB BblueToB. [losie KiaccoB BBIUETOB IO
npocromy Moaymo. Oynkuusa Oitnepa. Teopembl Ditnepa u
®epma.

CpaBHeHuss ¢ Heu3BecTHOW BenuuuHON. CpaBHEHUSA
nepoil cremnenu. Kpurtepuit paspemmMocTd U YHCIO
peuieHuii. PemieHne cpaBHEHUM IEPBOM CTENEHH METOAOM
noxoopa, METOoA0M Mpeodpa3zoBaHUs KOAPPHUIHUEHTOB, IO
dhopmyne Diinepa, ¢ TOMOIIBIO MOAXOSAIINX APOOeit

CpaBHeHus 1o npocromy moaymo. CBeienue k Haubosee
MIpOCTOMY BHAy. MakcumanbHOE 4MCIIO pemieHuil. Teopema
Bunscona. CpaBHEHUS 1O CTENEHH MPOCTOTO YHUCIHA.
Pexykiusi cpaBHEHHS 110 COCTABHOMY MOJYJIIO K CPaBHEHHIO
[0 CTENEHU MPOCTOT0 YKCia U K CPaBHEHHUSIM IO MPOCTOMY
MOJTYJIIO.

[TepBooOpazubie KOpHU U MHJEKCHI. [lokazarenu yucen u
KJIACCOB IO JIaHHOMY IPOCTOMY MOJYJ0. YuCo KiaccoB ¢
3aJaHHBIM  [IOKa3zaTeseM. TeopemMa O  CYIIECTBOBaHUU
MepBOOOPA3HOr0 KOpHS MO MpOocTOMy Moaymwoo. HMuuaekcs
qucen U KIacCoB MO JaHHOMY MOJyir0. OCHOBHBIE CBOWMCTBA
uHAeKcoB. Tabmuipl wHIEkcoB. [IprMeHeHWe WHAEKCOB K
pELICHUIO JIBYWICHHBIX CPaBHEHMH MO IMPOCTOMY MOJYJIIO.
KBangparuunbie BeraeTsl 1 HeBbrdeThl. CuMBout Jlexanpa.

Apudmernueckue TMPUIOKEHHS TEOPUHM CpPaBHEHUH.
Brrunciienne OCTaTKOB TpW JICJICHWW Ha JTaHHOE YHCIIO.
[Mpuznaku penmumoctd. OmpeneneHue UIMHBL  MEPUOJA,
MOJTYYaloMEerocss Mpu oOpameHnr OOBIKHOBEHHOW Ipo0Ou B
JECATUYHYIO.




Beckoneunnle nenmunie
apoou

beckoneunsle nemnpie Ipodu. CXOAUMOCTh 0€CKOHEYHBIX
LEMHBIX JpoOeii. Pa3znoxkeHue NEWCTBUTEIBHBIX 4YHCENT B
uenuele apobu. KBaapaTuyHble UPPALMOHATBHOCTH U
nepuoauueckue uenHele Apodbu. Teopema Jlarpamxka o
KBaJpaTUUYHON UPPALUOHATBLHOCTH.

[Tpubnmkenne AEMCTBUTEIBHBIX YHUCEN MOAXOIAIIUMHU
npobsimu.  Teopema  Jlupuxie, ee NPUMEHEHHE K
MPEJICTABJICHUIO MPOCTOr0 4YUCIa p El(mod 4) B BHJE

CYMMBI IBYX KBaJIpaTOB.

8 cemecTp

n/n

HaunmenoBanue
pa3nena (MonxyJis)
JUCIHHUILINHBI

Conepxanue

AKcHOMaTHYeCKHe
TeOpHHU

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

AKcHOMAaTHYeCKAS
TeOPHUsl HATYPAJIbHBIX
quce

@opMylIHpOBKa  COAEPKATEIBHOM  aKCMOMAaTUYECKOM
TEOPUU HATYypAJIbHBIX YHCEN; TMEPBUYHBIE TEPMUHBI U
akcuombl. HezaBucumocts akcuom lleano. [IpuHumn nonHom
MareMatuuecko WHAYKIuU. CloXKEeHHe ¢ YMHOXEHUE
HaTypalbHbIX 4YHcesl. OCHOBHBIE CBOWMCTBA CIIOXKEHHUS U
YMHOXXEHHS. AJJUTHBHAS TOJYTPyNNa W  TOJYKOJBIIO
HaTypaJIbHbIX YHUCEI

[Topssmok  BO  MHOMKECTBE  HATypaJbHBIX  YHCEIL.
OtHomenne «MeHbIIe». (OCHOBHBIE CBOWMCTBA JIMHEHHO
YIOPSIAOYEHHOTO MHOKECTBA U YITOPSOYEHHOTO MOJYKOJbIIA
HaTypaJIbHbIX YHCEI.

HesaBucumoctes akcumoMbl wuHAYKIMHM. HarypaibHsle
KpaTHbIE U CTENEHU DJIEMEHTOB IMOJIYIPYIIIbI, UX CBOWCTBA.
KareropyuHoCTh aKCMOMATHYECKOW TEOPUM HATypalbHBIX
gucen. [Ipobrema HEMPOTUBOPEYUBOCTH apU(DPMETHUKH.

Koneunrle u OeckoHeuHble MHOXKecTBa. (OCHOBHOE
CBOMCTBO KOHEUYHOT'O MHOKeCTBa. beCKOHEUHOCTh MHOKECTBa
HAaTypaJbHbIX uHcell. [loHATHE O KOJWYECTBEHHOW TEOPHUH
HATypaJbHbIX YUCEI.

AKcHOMaTHYeCKHe
TEOPUM LeJIbIX,
PAUMOHAIBHBIX,
JeHCTBUTENbHBIX H
KOMILIEKCHBIX YHCeJ

@opMyIMpOBKa AKCMOMATHYECKOM TEOPUM LENbIX YHCEIL.
CpolicTBa ILIENBIX 4YHCEN; IPEICTaBICHHUE LENOr0 4Yuciaa B
BHJIE Pa3HOCTH ABYX HATYpaJIbHBIX yncen. KareropuuHocTs
HENIPOTUBOPEUYMUBOCTE  AKCHUOMATUYECKOM TEOPUU  LIEIBIX
YHUCEIL.

DopMyJIMPOBKA AKCHOMATUYECKOW TEOPUU PALMOHATBHBIX
gyucen. CBONCTBA pPAalMOHAIBHBIX YHUCEN; IUIOTHOCTH IIOJIA
paLOHaIbHBIX YHUCEL. HenporusopeunBocts u
KAaTErOPUYHOCTh AKCHOMATHYECKOM TEOPUM pPalMOHAIBHBIX
YHUCEL.




Hopmuposannoe ToJje. [TocnenoBarenbHOCTH B
HOPMHUPOBAHHBIX MOJsX. CBOMCTBA NOCIEIOBATEIbHOCTEN B
HOPMHUPOBAHHBIX NOJsSIX. [locnenoBaTresibHOCTH 3JIEMEHTOB
JMHEWHO ynopsaodyeHHoro mnois. IlocnenoBarenbHOCTH
3JIEMEHTOB apXUMELOBCKH JIMHENHO YIIOPSIIOYEHHOTO TIOJISL.
AKcuomaTuyeckass ~— TEOpHUsl  JCUCTBUTENBHBIX  YHCEIL.
JIeCTBUTENBHOE 4YHUCIO KakK Mpenesl IMOCIEA0BAaTEIIbHOCTH
paunoHanbHbIX yKces. CyliecTBOBaHME KOPHS HaTypalbHOU
CTEIIEHU U3 TIOJIOKUTEIIBHOTO JEHCTBUTEIBHOIO YHCIIA.
KareropuuHocTs M HENPOTHUBOPEYUBOCTh AKCHOMAaTUYECKOU
TEOPUU JCUCTBUTEIBHBIX YHCEL.

AKcuomaTHyeckass TEOpHsl KOMIUIEKCHBIX yuces. CBOHCTBa
KOMIUJIEKCHBIX qyucen. Kareropununocts u
HEMPOTUBOPEUYNBOCTh AKCHOMAaTUYECKOU TEOPUH
KOMIIJIEKCHBIX YHCEJL.

JIuHelHbie a.]'[l"e6pbl HaJ TIOJIeM JEUCTBUTENIBHBIX YHCE.

8 JInneiinbie anreopnl Teno xBarepHnonoB. AnrebOpa umcen Komu. Teopema
®pobenunyca.
5.2. Pa3gesibl AMCHMILUIMH U BUAbI 3aHATHA
B toM wuyuncie B
Ne HaumenoBanue pasjaeia paxr. N
Jlekn. WHTEPAKTUBHOU CPC Bcero
n/n JAUCUMIITUHBI 3aH.
dbopwme (yac)
1. | TeaumocTh M mMpoCTHIE YHCIA 1 - l 4. 4 5
2. | KoHeuHble 1enHbIE IPOOH 1 - 1 4. 4 5
3. | CpaBHEHHSI B KOJIbIle IEJbIX 1 - 4. 4 3)
4yuceJs
4. | beckOHe4YHbIe HEMHbIE IPOOH 1 - 1 g 4 5
5. | AKcHOMAaTHYeCKHe TeOPHH 1 2 4 7
6. | AkcmomaTuyeckas Teopus 1 2 4 7
HATYPAJbHBIX YHCEJ
7. | AkcuoMaTnyecKue TeOpuH 1 2 4 7
LeJIbIX, PALMOHAIILHBIX,
NeMCTBUTEJbHBIX u
KOMILIEKCHBIX YHcell
8. | JIuneiinbie anredpnl 1 2 4 7
9 | AkcnomMaTH4YecKue Teopuu 1 2 - 4 7
10 | AkcnomaTnyeckas Teopus 2 - 4 6
HATYPAJbHBIX YHCE]
11 | AkcnomaTnyeckue TeOpPUHU 1 2 - 6 9
HeJbIX, PALHOHAJILHBIX,
AEeMCTBUTEJIbHBIX U
KOMILJIEKCHBIX YHCeJI
12 | JInneiinbie aaredopnl 2 - - 2
Bcero B 8 cemecrtpe: 10 16 4 46 72




B mom yucie 8
UHMEPAKMUBHOU (hopMme

JeKI] | MpaxT.

3auem

B ToM 4mnciie ¢ HCIIOJIL30BAHUEM HHTECPAKTHBHBIX JICKI] IIpaKT.

$hopm, TexHoormii

Jleknuu

Ne
n/n

HauMenoBanue pa3aena
(MoayJisi) TMCUMILIUHBI

Conep:xkanue

Jlexuum — 8 cemecTp

1-3

I[EJII/IMOCTI) H IMPOCTHIC YHUCJIA

Henumocth 1ensix yucen. Teopema O JACNEHUU C
OCTaTKOM. Hau6onpmmii 001U JICJTUTEIIb.
Anroputm  EBknmpa.  PaciuumpeHHbBI  adroputm
EBxinpa. Bzaumnao mpocteie umcna. HaumeHnbinee
o0111ee KpaTHoe.

[Ipocteie 1 coctaBHble ymcna. CBONCTBA MPOCTHIX
gucen. [lpuznak mnpoctorsl  uymcia. (OcHOBHas
TeopeMa apudmeruku. beckoHEYHOCTH MHOKECTBa
npocThix uncen. HepaBenctBo YeoOriena s n(x)

4,5

Koneunble nennbie 1poou

Koneunbie  unennele  npobu.  Paznmokenue
paIoHaIbHOTO YKCIa B KOHEYHYIO IIEMHYIO APOOb.
[Mogxonsmme  apobu.  CBOWMCTBA  MOIXOSIIUX
Jpobeit.

6,7

CpaBHeHHH B KOJIbII€ I EJIBIX
qyuceJa

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

Dynkuums Oitepa. Teopemsl Diinepa u Pepma.

CpaBHeHUs c HEHU3BECTHOMN BEJIMYMHOM.
CpaBHeHus epBOM CTEIIEHHU. Kpurepnii
pa3pelIMMOCTH M YHCIO pelieHui. Pemenue
CpaBHEHHMI TepBO CTemeHH MeToxoM mozadopa,
METOJIOM TIpeoOpa3oBaHus Kod3()(PUIMEHTOB, IO
dopmye Ditnepa, ¢ TOMOILIBIO MOAXOIAIIMX Ipodei

CpaBHeHus 1o npoctoMy moayinto. CBeneHHue K
Haubosee MpoCcTOMy BHUAY. MakcHMaabHOE YHUCIO
pemennii. Teopema Bunbcona. CpaBHeHHs 1O
CTENEHU MPOCTOro yucia. Pemykuus cpaBHEHHUS IO
COCTaBHOMY MOJYJII0O K CpPaBHEHHUIO IO CTENEHU
MPOCTOr0 YWCIAa UM K CPAaBHEHHUSIM II0 IPOCTOMY
MOJTYJIIO

[TepBooOpaszHple KOpHHM H HHACKCHL. [lokazaTenn
YuCceNl W KIACCOB MO JAHHOMY IPOCTOMY MOIYIIIO.
Uucno kiaccoB C 3aJaHHBIM IOKa3arenem. Teopema
O CYIIECTBOBAaHWU TMEPBOOOPA3HOTO KOPHSA IO
MIPOCTOMY MOJTYJIIO.




NHpekcsl yucen M KIACCOB IO JAHHOMY MOJYIIIO.
OCHOBHBIE CBOMCTBA UHIEKCOB. TaOIHIbl HHAEKCOB.
[IpuMeHeHne WHIEKCOB K PEIICHUIO JIBYUJIEHHBIX
CpaBHEHHUH 10 TPOCTOMY MOJTYJIIO.

KBagpatuunbie BblYeTbl M HEBbIUETHL. CHMBOI
Jlexxannpa.

Apudmernueckrue MPUIOKEHUS TEOPUH CPABHEHHIA.
Breruncnenye OCTaTKOB IIPH  JIEJICHUM Ha JaHHOE
yucino. Ilpusnaku nenumoctu. OnpeseneHue JUIMHbBI
nepuojia,  HOJyYarollerocs Opu  oOpalleHuH
OOBIKHOBEHHOM JIpOOH B AECATUYHYIO.
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beckoHeuHbIE IIENHbIE I[pOﬁI/I

beckoneunsle wnenHsle Jpodbu. CxoauMOCThb
OeCKOHEUHBIX  IEMHBIX  JpobOeil.  PasznoskeHue
JICCTBUTENIbHBIX YUCEI B LIEIHBIE IPOOH.

KBanpartuunsie UppalMOHAIBHOCTH u
nepuoanydeckue nenueie apodu. Teopema Jlarpanxka
0 KBaJIpaTUYHOU HUPPALIMOHAIILHOCTH.

[Tpubnuxenue JEHCTBUTEIIbHBIX qucen
OIXOASIMMH JPOOSMHU.

Jlekuuu — 8 cemectp

AKCHOMATHYECKHE TEOPHH

3amaun 000CHOBaHUS MaTeMaTHKH.
AKCHOMaTHYECKUI METO/I. IlonsaTne 00
AKCOMAaTHYECKOW  TEOpHH. @opManpHbIE U
HepopMaIbHbIE (conmepxaTenbHbIE)
akcoMmarnueckue Teopun. (Cxema TOCTPOCHUS
HedopMaTbHOU AKCUOMaTUYECKON TEOPUHU;
dbopMyIupOBKa akCHOMaTH4YeCKOi Teopun. CBOMCTBA
AKCMOMATUYECKUX TEOPUM: HENPOTHUBOPEUUBOCTD,
KaTEeroOpu4HOCTb, MTOJTHOTA, HE3aBUCUMOCTh aKCMOM B
JTAHHOW TEOpUH.

2,3

AKcuoMaTuyeckast Teopus
HATYPAJIbHBIX YHCEJI

DopmyIUpOBKa COAEPKATENBHON
AKCMOMATUYECKOM TEOpPUM HATYyPAJIbHBIX YHUCE;
MEPBUYHBIE TEPMUHBI M aKCHOMBI. He3zaBucumocThb
AKCHOM ITeano. [TpuHImMn MaTeMaTHUEeCKOM
uHayKud. CIoXKEeHHe W yMHOXKEHHE HaTypajbHBIX
yrucen. OCHOBHBIE  CBOMCTBAa  CIIOXKCHUS U
YMHOKEHHS. AnnuTuBHAs MOoJyrpymnmna "
MOJYKOJIBIIO HATYPAJIBHBIX YHCEIL.

HOpS[)IOK BO MHOXCCTBC HATYpPaJIbHBIX YHCCIL.
OtHomenne  «meHblie». OCHOBHBIE — CBOMCTBa
JIMHEHO YIIOPSA0YEHHOT O MHOXXECTBA U
YIOPSIOYEHHOTO MOIYKOJIbIIa HATyPaIbHBIX YHCEN.

Hes3aBucumocTts AKCHUOMBI WHIYKIIUH.
Kareropuunoctsb aKCMOMaTHYECKOU TEOPHH
HaTypaJIbHbIX qucel. [TpoGnema
HEMPOTHBOPEUUBOCTH apU(DMETHKH.

Koneunsie n OCCKOHEUHBIE MHOXXECTBA.
OcHOBHOE CBOMCTBO KOHCYHOTI'O MHO>KECTBA.
beckoHEYHOCTE MHOXKECTBA HaTypaJIbHbIX YHCCIL.




IloHsiTHE O KOIMYECTBEHHOM TEOPUU HATYpPaIbHBIX
YHCEIL.(CAMOCTOSITEIIBHOE N3yUEHHUE)

4,5

AKcHMOMATHYECKHE TEOPUH
1eJIbIX, PALIMOHAJIBHBIX,
NeHCTBUTEILHBIX U
KOMILIEKCHBIX YHCeJ

@opMyJIMPOBKAa AKCMOMATUYECKON TEOPHUM LIENIBIX
yycesn. CBOWCTBa ULENBIX YHCEN; IPEICTABICHUE
LEJIOT0 YKCJla B BUJE PAa3HOCTH JABYX HATypajbHbBIX
yycesn. KareropuuHocTe M HENPOTUBOPEUYMBOCTH
AKCMOMATUYECKON TEOPUU LEJIbIX YHUCEIL.

dopMyIIUpOBKa AKCHOMAaTUYECKOU TEOPUHU
panuoHaNbHBIX yucesl. CBoWCTBAa pallMOHAIBHBIX
YHUCEJ; IUIOTHOCTh TIOJIA PAllMOHAIBHBIX YHUCEN.
HemnpotuBopeunBocTh u KaTeropu4IHOCTh
AKCOMAaTHYECKOW TEOPUH PAllMOHAIBHBIX YUCEIL.

HopmupoBannoe mone. IlocienoBarenbHOCTH B
HOPMHPOBAHHBIX MOJISIX. CaoiicTBa
MOCJIEIOBATEILHOCTEN! B HOPMHUPOBAHHBIX MOJISX.
[locnenoBarenbHOCTH  3JIEMEHTOB JIMHEWHO
YHOPSA0YEHHOTO OIS [TocnenoBarensHOCTH
3JIEMEHTOB apXHMEJI0BCKU JIMHENWHO
YHOPSI0YEHHOTO TOJIS.

AKcuomaTHdecKass TeOpHUsl JEHCTBUTEIBHBIX YHCEI.
JlericTBUTENBHOE YHUCIIO KaK npenen
MIOCJIEI0BATEIbHOCTH PALIMOHATIBHBIX YUCEL.

CymiecTBOBaHUE KOpPHS HaTypaJlbHOM CTENEHU U3
II0JIO’KUTEIIBHOTO JNEUCTBUTEILHOTO qucia.
Kareropuunoctsb u HENPOTUBOPEUUBOCTh
AKCHOMaTHYECKON TEOPUH JEHCTBUTENIBHBIX YHCEI.

AxcuomMaTruueckas TCOpHUA KOMIIJICKCHBIX YHCCIL.
CBoiicTBa KOMIIICKCHBIX YHCEI. KaTeFOpI/ILIHOCTB )51
HCIMIPOTHUBOPCUNBOCTDH aKCMOMATHYCCKOM TCOpHUHN
KOMIIJICKCHBIX YHCCII.

JInneitnbie aaredpol

Jlunelinpie anreOpbl HaA TOJEM JIEHCTBUTEIIBHBIX
yrcen. Teno kBaTepHHOHOB. AnreOpa ymcen Komu.
Teopema dpobennyca.

IIpakTU4yeckue 3aHATHS

n/n

HaumeHoBaHue pas3aena
(MoayJisi) AMCHMILIUHBI

Conep:xkanue

IIpakTnueckue 3aHATHS — § cemecTp

1-3

Ile.]'lI/IMOCT]) H IMPOCTHhIC YMCJIa

Jlenenne ¢ ocratkoM. HanGompmmii oOmnii 1eIuTeshb
JIBYX LenbIX yucen. Anroput™m EBknupna. Jluneiinoe
MPEACTABICHUE HAWOOJBIIET0 OOIIEro JeTUTEIs
yucen a,b B Buge d=ax+by. PacimpenHslit anroputm
EBximna. Hanmenniee o61miee kpaTHoe.

[Ipocteie u coctaBHble 4ymcna. [Ipu3Hak mpocToro
4yucia. Pemrero Dparocdena. Paznoxenue
HATYpaJIbHOTO 4YHCIa B MPOU3BEACHHE MPOCTHIX
MHOXxHUTeJiel. HaxoxmeHrne HanOOJbIIEro O0O0IIeEro
nenutens (HauMEHBIIEro OOIIero KPaTHOTo) IIENbIX
YHUCEJ M0 UX KAHOHUYECKOMY Pa3JIOKEHHUIO.




CucremaTnueckue 4yucia. Apudmernueckue
olnepalMyd  HaJ  CUCTEMAaTUYECKUMHU  UYHUCIIAMH.
IlepeBon umcen U3 OAHOM CHUCTEMBbI CUHMCIEHUS B

JPYTYIO.

4,5

Koneunble nennbie 1poou

Paznoxenue panvoHaIBbHOTO YHCIA B KOHEUHYIO
nennyto aApoos. Ilogxomsmme npobu. CpolicTBa
noaxoasammx ApoOeil. Pemienne HeomnpeneneHHBIX
ypaBHCHMI IIepBOM cTemeHn ax + by = ¢ (c
nomoinbio  anroputma EBKiInAa, pacHIMpEeHHOro
aqroputMa EBKINa, C NOMOUIBIO MOAXOIALIMX
Tpobeii).

Kontposbnas pabora No 1
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CpaBHeHHﬂ B KOJIBIIC HEJIbIX
yucea

CpaBHeHHUSI 110 MOJYJIIO, UX OCHOBHBIE CBOWCTBA.
Konpuo kiaccoB BbiueToB. IlonHas u npuBeneHHas
CHUCTEMBbI BBIYETOB. MYyJIbTUIUIMKATUBHAS TpYyIINa
00paTUMBIX 3JIEMEHTOB B KOJbIE KJIACCOB BHIYETOB.
ITose K1accoB BBIYETOB 11O MPOCTOMY MOAYJIIO.

Oyukuusa Oinepa. Teopembr Oiinepa u Depma.
HaxoxneHue ocratka OT [elE€HHUS Ha 3aJaHHOE
YHCIIO.

CpaBHeHusi ¢ Heu3BecTHOM BenuuumHOW. Kpurepuit
pa3pelMMOCTH U YUCJIO PELICHUI CpaBHEHUS NIEPBON
creneHu.  PemieHwe — CpaBHEHUMH — MCHBITAHHUEM
DJIEMEHTOB IIOJHOM CHCTEMBI BBIUETOB U METOJIOM
npeoOpa3zoBanust KOdPUIIMEHTOB, TI0 (opmyre
Oinepa, ¢ TOMOLIBIO  HOAXOAALIMX  APOOEi.
CpaBHeHUsl TNEpBOIl CTENEHUW U HEOIpe/eIeHHbIE
YPaBHEHHS.

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

[Topsimok (mokasaresnb) Ynciaa U KIacca BBIUETOB IO
JAaHHOMY MOJYJIO, €r0 CBOWCTBA. YHUCIIO KJIaccoB ¢
3alaHHBIM TIOKAa3aTelIeM [0 TMPOCTOMY MOIYJIIO.
Haxoxxnenne nepBooOpa3HbIX KopHei. MHpaekch
yucel W KIJIACCOB IO JAHHOMY IPOCTOMY MOJYJIIO.
CoiictBa unjekcoB. [locTpoenue TabauI UHAEKCOB.
[IpuMeHeHre HMHAEKCOB K PEUICHHIO JIBYYJICHHBIX

cpapuennii  ax" =b(modm) u  mokasaTembHBIX

cpasuenuit Bita a* = b(mod m).

KBazpatuuHble BblUETHI W HEBBIUETHL. Kpurepuit
Ointepa. CumBoa JlexxaHpa.

ApudmMeTnieckre MPUIOKEHUS TEOPUU CPaBHEHHIA.
[Ipusnaku  penmumoctu.  OmpeneseHHe  JIJIMHBI
nepuoaa,  MONydYaromerocss mpu  oOpalmieHuu
O0OBIKHOBEHHOM JIPOOU B JECATUUHYIO.

15

BeckoHeuHble HenHbIE APOOH

beckoneunsle  menHble  apoOu.  Pasznokenue
JCHCTBUTENIBHBIX  YUCEl B IIEMHbIE  JPOOH.




KBanpaTtuunsle UPPALMOHAIILHOCTH u
HEpUOJINYECKUE LIETTHbIE APOOH.

ITpoBepounas padora Ne 2

IIpakTHyeckue 3ansTUA — 8§ cemecTp

1-2

bunapHbie OTHOIIIEHHS HA MHOKECTBE, UX CBOWCTBA.
OTHolenne DKBUBAJIEHTHOCTH. OTHolrenue
MOpsI/IKA.

AKcHMOMATHYECKHE TEOPUH =
bunapusie u n-apuble  onepanuu. CBoiicTBa

OWHapHBIX omepauuid. AnreOppl:  MOTYTPYIIIbI,
MOHOM/Ibl, TPYIIIBI, IOJIYKOJIbLIA, KOJIBLIA, TENA, MOJIS.

3-4

AKcuomaTrudeckas TCOpUA HaTypaJlbHBIX YHCCI.
AnUTHBHAsT TONYrpynma HaTypaJbHBIX  YHCEN.
[TonykoIb1I0 HATYPAIBHBIX YHUCEIL.

AKcHoMaTHYecKas TeoOpud YnopsmoquHoe MOJIYKOJIBIIO HATYpaJIbHBIX YHCCII.
HATYPaAJIbHBIX YHCEJ Ponb AKCHUOMbI HHIAYKIOIHUN B IMOCTPOCHUHU
apI/I(bMCTI/IKI/I HAaTYpaJIbHbIX YHUCCII.

IloHsiTHE O KOIMYECTBEHHOM TEOPUM HATypPaJbHBIX
quced.

5-7

YropsiioueHHOe KOJIBI[O LEJIBIX qyucel.
YopsaoueHHOE  IMOJIe  PAlMOHAIBHBIX  YHCEI.
[IpencraBieHne paiOHAIBLHBIX YUCEIT IECATUIHBIMU
JPOOSIMH.

AKCHOMATHYECKHE TEOPUH YnopsaaoueHHOe 10JI€  JCHMCTBUTEIBHBIX  YHCEIL
1eJIbIX, PAMOHAJIbHBIX, ITpencraBnenne JEUCTBUTEIIBHBIX qucen
HeﬁCTBHTeﬂbHLIX u JCCATHYHBIMHA I[pO6$IMI/I. ITone KOMIIEKCHBIX YHCE.

KOMILIEKCHBIX YHCel Mop¢usmsl yHUBepcanbHbIX anredp. I'omomopdubie
00pa3bl. KaTeropuuHocTh akCMOMaTHYECKHX TEOpHit
LENbIX,  pallOHANbHBIX,  JCHCTBUTENBHBIX U
KOMIUIEKCHBIX YHCEL.

KonTponbHast padorta Ne 3

6. JABOPATOPHBIN ITIPAKTUKYM
JlaGopaTOpHBI MPaKTUKYM 110 TEOPUH YUCEI U YUCIOBBIM CUCTEMaM yYEOHBIM IIAHOM He

MIPeyCMOTpPEH

7. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)

KypcoBoii npoekt (paboTa) o TeOpUH YUCEN U YUCIOBBIM CHCTEMaM Y4eOHBIM IIJIAHOM He
IPEyCMOTPEH

8. YAEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIINHBI




a) OCHOBHAas1 JIUTepaTrypa:

1. banoxesuu, 3. JI. Anrebpa u Teopus 4YHCeNl. [DIEKTPOHHBIN pecypc]: ydeOHO-
Metonudeckuit komrieke / O. JI. bamrokeBuy, 3.B. Andeposa, A.H. PomannukoB.— M. :
N3a. nuentp EAOU.— 2011.— 278 c.

2. Cuswiti, C.B. Jlekiuu nio Teopuu unced. [ Tekct]: yaeOHOe mocodue 11 CTYyIEeHTOB BY30B/
C.B. Cusprii- M.: ®USMATIJIUT, 2017. — 192 c.

3. Cmonun, FO.H. Anrebpa u Teopus uucen. [Tekcer]: yaednoe nocobue / FO.H. CmonuH. —
M.: ®aunrta: Hayka, 2016. — 464 c.

4. Cmonun, FO.H. Anrebpa u Teopus dncel [ DIEKTPOHHBIN pecypce] ydeOHoe mocodue s
CTYJCHTOB (PM3UKO-MaTEeMATHUECKUX (DaKyIbTETOB BBICIIMX IEIAarorundeckux By30B / 1O.
H. CmonuH. - 4-e 3., cTep. - DIEeKTpOH. TEKCTOBbIE AaH. - M. : ®nunTa : Hayka, 2012. -
464 c.

5. Cmonun, FO.H. YucnoBble cucteMsbl. [ DIEKTPOHHBIN pecypc]: yuebHoe nmocodbue / FO.H.

CmonuH. — M.: ®nunTa: Hayka, 2010. - 112 c.

0) 1OMOJIHUTE/ILHAS JINTEpaTypa:
6. byxwuma6, A.A. Teopus uncen. [Tekct]: yaueOHOE OcoOHe i CTYACHTOB BY30B / A. A.
Byxmab. - 3-e u3., crep. - CII0. : Jlans, 2008. - 384 ¢
7. lInenepman, JI.b. CoopHUK 3amad 1o anreOpe u Teopuu uucen. [Tekcrt]|: ydeOHOe

nocodue. 3-e uzn., crep./ JI.b. lllnenepman. - CII0.: M3narensctBo «Jlanb», 2008.-224c.

B) MpOrpamMMHoe ofecreyeHue:

1. Pabora Ha KOMIBIOTEpE NPOBOIUTCS C WCIIONB30BAHUEM JIMIIEH3UOHHBIX BEpCUi
onepanuonHoit cuctembl Microsoft Windows XP Prof.

2. Jlnst paGoThl B OMOIMOTEKE UCTIONB3YETCST 00IIEBY30BCKOE JIMIIEH3NOHHOE MPOTPAMMHOE
obecnieuenne «pbuc-64», B cocraBe koroporo Bxoaar APM «Karanoruszarop», APM
«Yuratens», APM «Anmunuctparop», APM «Komminekraropy», Web-Upowuc (CZ39.50)

3. JIunensuonHnas nporpamma AVYII (IHaxTel) — KOMIUIEKC «DIEKTPOHHBIE BEAOMOCTH»

r) 0a3pl JaHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIC H MNOUCKOBbIE CHCTEMBI:

1. HannonanbsHbli udpoBoii pecype Pykont. Pexum goctyna [http://www.rucont.ru/].
2. YHuBepcuterckas Oubnmmorexka oH-maiH. Pexxum poctyma [http://www.biblioclub.ru/]. ©6)
uHTepHET-pecypcsl 1. http://www.4p.ru 2. http://marketing.com.ru

n) Illepeuennb yueOHO-MeTOAUYECKOT0 O0ecTiedeHN s /15l CAMOCTOSITE/IbHOI PadoThI
00yYarIUXCcsl MO JUCHUIINHE:

1. Opranuzamnmsi cCaMmOCTOSATEILHON pabOThl CTYACHTOB B YUYPEKICHUM BBICIIETO 0Opa3OBaHMS
[Tekct]: metonnueckue pexomennanuu / Coct.E.b. Many3una, E.D. Hopuna; Anraiickas roc.
Axanemus o0p-s um. B.M. lllykmuna. — buiick: ®I'BOY BITO «AT'AO», 2014. — 84 c.



9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVINHbI

HanmeHoBaHHe MOMEIEHHH ISl IPOBEACHHUS BCEX BUAOB YUeOHOU NEATEIBHOCTH, IPEAyCMOTPEHHOM
Y4eOHBIM IUIAaHOM, B TOM 4YHCIIE IIOMEIIEHUS Il CaMOCTOSTENBHON paboThl, ¢ yKa3aHHEM IIepedHs
OCHOBHOT'0 000py/10BaHUsl, y4eOHO-HATIIAAHBIX TOCOOHIT M HCIIONIb3yEeMOr0 IPOrPaMMHOTIO 00ECIIeUCHUS

Anpec (MecToIoJI0KEeHHE)
TTOMEIICHUI JJIsl IPOBEICHUS
BCEX BHJOB Y4€OHOH JeATebHOCTH

MIPEAYCMOTPEHHOI
y4eOHBIM ~ IIaHoM (B ciydae
peanu3anuu 00pa3oBaTeabHON
mporpaMMbel B cereBoil  (opme
JIOIOJTHUTEIIBHO yKa3bIBaeTcs
HalMEHOBAHHE  OpraHu3aluH, C
KOTOPOH 3aKJIFOYEH JIOrOBOP)

Ayn. 185 Poccuiickas ~ ®epepamms, 659333,

VYuyeOHast ayauropus A NPOBEAEHHUS 3aHATUH JIEKIMOHHOIO THUIA, 3aHATHH CEMHHApCKOro Tuma, | Antaidckuid kpad, r. bwuiick, yi.

KypCOBOTO IPOEKTUPOBAHUS (BBIOJIHEHUS KypCOBBIX pPadoT), TpPYIIOBBIX M HMHAMBUIyalbHbIX | Bnaaumupa Koponenko, 1. 53

KOHCYJIBTAI[MH{, TEKYIIEro KOHTPOJISI X IPOMEKYTOYHON aTTeCTaI[HI

Crieruann3upoBaHHas MeOeJIb.

TexHuueckue cpercTBa 00yueHUs: HATMYUE OAKIIOYEeHNs K ceTh HTepHeT, nepeHocHoe 000pyaoBaHue

Ayn. 202 CriopTUBHBIN 3ail Poccuiickast  ®enepaums, 659333,

VYdeOHast ayauropus MAJisi NPOBEACHHS 3aHATHI JIGKIHOHHOTO THIA, 3aHATHH CEMHHApCKOro THUMA, | AnTaickuid Kpad, T. bwuiick, yim.

TPYIIIOBBIX M HHIMBUYaJbHBIX KOHCYJIbTAIlMH, TEKYIETO KOHTPOJIS U MIPOMEXYTOYHOH aTTeCTaluy Biagumupa Koponenko, 1. 53

Crienmain3upoBaHHas MeOeb: CIIOPTUBHbIA HHBEHTaph, CIIOPTUBHOE 000PYI0BaHUE

Ayn. 212 Poccuiickass  @eneparust, 659333,

VY4eOHast ayauropus A NPOBEACHHS 3aHATHI JIGKIHMOHHOTO THIA, 3aHATHH CEMHUHApCKOro TWma, | Anraickuid Kkpad, . bwuiick, yim.

KypCOBOTO  TPOEKTUPOBAHUS (BBIOJIHEHUS KypCOBBIX pPadoT), TpPYyNIOBBIX M HHAMBHUAYyaJbHBIX | Bnaaumwupa Koponenko, 1. 53

KOHCYJIBTAI[MH{, TEKYIIEro KOHTPOJIS U IPOMEKYTOYHON aTTeCTaI[HI

Crermanm3upoBanHas MeOenb. TexHHYeckHe cpeacTBa OOYYeHWs: HalM4ue IOAKIIOYEHHS K CeTH

WutepHer, nepeHocHoe 000pyI0BaHHE

Ayn. 213 Macrepckas rpyIioBOoro npoeKTHPOBaHUS Poccuiickast  ®enepauns, 659333,

VyeOHast ayIUTOpus AJIsl IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHSITHH CEMUHAPCKOTO THIIA, Anraiickuit  kpa#t, r. bBuiick, yi.

KypCOBOT'O IPOSKTUPOBAHHUS (BBITOJIHEHHS KYPCOBEIX paboT), TPYIIIOBEIX ¥ HHANBHIYAIBHBIX Biragnmupa Koponerko, 1. 53

KOHCYJIbTallUH, TEKYIIero KOHTPOJIS X IIPOMEXKYTOUHOH aTTecTarin

CriennanusupoBanHas Mebenb. Texunueckue cpeacrBa o0ydenus: KomnbroTep st npemnonasaress,

TIPOEKTOP, OCKA JUTS IPOSKTOpPa, HATMYHE MOAKIIOUeHNS K ceTH VIHTepHeT, IepeHoCHoe 000pyIoBaHue.

Ilepeuens nuyen3uonno2o npoepammnozo obecneuenus. Pexeuzumovl noomeepoicoarowezo 0okymenma

Onepayuonnas cucmema Astra Linux Special Edition penus CMOJIEHCK Ogucnuiii nakem P7-oguc.

IIpogheccuonanvrviii (Oeckmonogas eepcus) Obyuaowuil KOHmMeHm no eCmMecmeeHHbIM HAYKam OUoaI02ulU,

Xumuu u puzuxe 01 yuenuka\npenooagamens

Microsoft Windows7 PRO Ne suriensuu 47775091,

Microsoft Office7 Pro Ne numensnu 44811748

Anmusupyc Kacnepckozo Cybauyensuonnwiii 002060p Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-

€s39n-3v42c(250)

CIIO mno nWIEH3HMOHHBIM COTJANICHHSM B CBOOOJHOM paclpOCTpaHEHHH, B TOM YHCIE II0

GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec

Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,

GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen

v2.3- penakrop Tectos, LibreOffice

Ayn. 229 Poccuiickast  ®enepauus, 659333,

VYuebHast aymuTopust Ui TPOBEACHUS 3aHATHH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApCKOro THIA, | Anraiickuit kpail, r. buiick, yi.

KypCOBOTO  TPOEKTUPOBAHUS  (BBIMOJHEHUS KYpPCOBBIX pPadoT),
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOH aTTeCTallu
CrenmansnupoBanHas MeOelb. TexHU4eckHe cpe/icTBa 00ydeHHs: KOMITBIOTEPHI, HAJTNUKE MOAKIIOYEHUS K
cetn lHTepHeT, mepeHoCHOe 000pyAOBaHHUE.
Ilepeuens nuyen3uonno2o npoepammnozo obecnevenus. Pexeusumuol noomeepoicoaiowe2o 0oKkymenma
OC Windows 10PRO /PQR OEM Konrpakr Nel9/5-DA or 18.11.2019 (IloctaBka mporpammHo-
anmapaTHOro komruiekca CTyaeHT)
Microsoft Office - 2019 (xopoGouHas Bepcus)
Jorosop noxxepreoBanust ot 04.03.2020
Anmueupyc Kacnepcxozo Cybnuyenzuonnwiii 002060p Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42c(250)
Kouncyapbrant Iliioc
Jorosop Ne26 ot 28.12.2023r OO0 «¥Opkomny
Movavi Video Editor Academic Edition 2020
JIMTeH3NOHHBII JOTOBOP Ha MCIIOJIL30BAaHNE NTPOTPaMMHOTO obecriedeHus ot 26.02.2021r
Movavi Photo Editor 6
JIMIeH3NOHHBIH JOTOBpP Ha MCIOJIb30BaHHE IPOrpaMMHOTo obecrnedenus ot 26.02.2021r
ITAK NITRINO
Kontpaxt Nel19/5-5A ot 18.11.2019 (ITocTaBka IporpaMMHO-aIapaTHOr0 KOMILIEKCa
Astra Linux Special Edition
LibreOffice (TekcTOBBIH penakTop, TaGIHYHBINA PEAAKTOP, IPOrpaMMa IMOATOTOBKH MPE3CHTALUH, MEXaHH3M
nozakmodeHust K BHemHUM CYB/I, BeKTOpHBIH rpaduuecKkuil peqakTop, peaakrop Gopmyi)

TPYNIIOBBIX W  HWHIAWBUAYaJIbHBIX

Bnagumupa Koponenko, 1. 53




Peoaxmop pacmposou epaguxu

GIMP v2.8.14

Bocnpouseedenue mynomumeoua

alsav1.0.25

VLCv2.2.2

JIuuensuonneii  gorosop Ne PBT-14/1617-01-BY3 Ha mpenocraBieHue I[paBa HCIOJIb30BAHUS
nporpammsbl 1t OBM ot 09.11.2017r

CIIO 1o JUIOCH3HOHHBIM COTJIAICHUAM B CBOGOZ[HOM pacuopoCTpaH€HUH, B TOM YHCIIE II0
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— pepakrop Tectos, LibreOffice

Ayn. 234

VyeOHast ayauTopusi JJisi TPOBEICHUS 3aHATHH JICKIMOHHOTO THIIA, 3aHATHH CEMHUHApPCKOro THIIA,
KypCOBOTO MPOCKTUPOBAHHs (BBINOJHEHUS] KYPCOBBIX paboT), TPYNNOBBIX W  HHAMBUIYaIbHBIX
KOHCYJIbTAllM i, TEKYIIEro KOHTPOJIS U TPOMEXYTOYHOU aTTeCTalluK

Poccuiickast  ®enepaumst, 659333,
Anraiickuit  kpa#l, r. bBuiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 235

VYueOHast aymuTopust UL NPOBENEHMS 3aHATHH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApCKOro THIIA,
KypCOBOrO IPOEKTHPOBAHHs (BBIIOIHCHHMS KyPCOBBIX paboT), TIpYyHNOBBIX ¥ HHAMBHIYaJIbHBIX
KOHCYJIBTAI[MH{, TEKYIIEro KOHTPOJIS X IPOMEKYTOUHON aTTeCTaI[HI

Crnermanm3upoBaHHass MeOenb. TeXHHYeckHe CpeacTBa OOyYeHWs: HMHTEpaKTHBHAs MaHelnb C
BbIYMCIUTENbHBIM OsiokoM ToBapHblii 3Hak: UKAP, MoOuinbHbIi yueOHbIH Kitacce (24 HOyTOyKa € TEIeXKOH
IUIS XpaHEHUsI ¥ TTO/3apsiAKH) HalIM4Ke MOKII0UCHNS K cet MHTepHer.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedenus. Pekeusumol noomeepaicoaioujeco OOKyMeHma
Hnmepakmugnsliit KOMIIEKC ¢ bIYUCIUMENbHBIM ONOKOM U MOOULbHBIM Kpenaenuem I10 1kar
Konmpaxm 14-24 om 18.08.22 OO0 «PyHducnauxcy

Onepayuonnas cucmema Astra Linux Special Edition peauz CMOJIEHCK O¢ucHuiii nakem P7-
oguc. Ilpogpeccuonanvuviii (Oeckmonosas éepcus) ObyuaOwuii KOHMEHM O eCMecmeeHHbIM
HayKkam ouonozuu, Xumuu u Qusuxe 01s yueHuxa\npenoodasameins

Konmpaxm Ne9-24/2022 om 16.08.2022 OO0 Vmuxka

Anmuesupyc Kacnepckozo Cybnuyensuonnviii 002060p Ne6206 om 11.12.2023 Jluyensusn Ne 9kcesj-cvidu-
€s39n-3v42¢(250),

CIIO no nWIEH3HMOHHBIM COTJANICHHSIM B CBOOOJHOM pacIpOCTpaHEHHH, B TOM YHCIE IIO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penakrop Tectos, LibreOffice

Poccuiickast  ®enepaums, 659333,
Anraiickuit  kpaif, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 239

VyebHas ayguTOpHs A INPOBENEHUs 3aHATUH JIEKIMOHHOTO THUIA, 3aHATUH CEMHMHAPCKOro THUIIA,
KypCOBOTO INIPOEKTHPOBAHUS  (BBINONHEHHS KYPCOBBIX paboT), TpPYIIOBHIX W HHAMBHIYaIbHBIX
KOHCYJIbTallUH, TEKYIIEro KOHTPOJISI X IPOMEXKYTOYHOH aTTeCTaluy

CnenunanusupoBanHas Mebenb. TexHuueckue cpencTpa o0ydeHus:: MOOUIBHBIH MPOrpaMMHO-
anmapaTHBIH KoMIUIeke HOyTOyk Acer Nitro5 AN

HOYymOyKU

Ilepeuens nuyen3uonno2o npoespammnozo obecneyenus. Pexeusumol

Omepannonnas cucrema OC Windows 10PRO /SP Only USB RS BOX KontpakT ot 03.12.2021
Nel14\1 OO0 «Ilapyc ITmroc»

MuTepakTHBHBIH KOMIUIEKC C BBIYMCIMTENBHBIM OIOKOM M MOOUNbHBIM KkperuieHneM [10 Xpanutenu
3HaHUH

JleTckuil pa3BUBarOIMN HHTEPAKTUBHBIA TPOrpaMMHBII KOMILIEKC

KontpakT 35-DA ot 10.11.21 UIT KyumoB Anekceit AHaTOJIbEBUY

Anmusupyc Kacnepckozo Cybnuyensuonnwiii doeosop Ne6206 om 11.12.2023 Jluyenszus Ne 9kesj-cvidu-
€s39n-3v42¢(250),

CIIO 1no NHMIEH3UOHHBIM COIJIAIICHUSM B CBOOOJHOM pAacCIpOCTPAaHEHHH, B TOM 4YHCJIE IO
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penaktop tectos, LibreOffice

Poccuiickast  ®enepaums, 659333,
Anraiickuit  kpa#t, r. Bwuiick, yi.
Bragumupa Koponenko, 1. 53

Ayn. 240

VYueOHast ayauTopust Ul TPOBEJCHUS 3aHATHI JIGKIMOHHOTO THUIA, 3aHATHH CEMHHApCKOTO THIIA,
KypCOBOTO TIPOEKTHPOBaHHs (BBINOJHEHHMS KyPCOBBIX PpaboT), TPYyNNOBBIX ¥  HHIMBHIyaJbHbIX
KOHCYIBTAI[HH, TEKYIEr0 KOHTPOIISI X IPOMEKYTOUHOU aTTeCTAIIHI

CrenmanmsupoBanHast MeOenb. TexHHYecKHe cpelcTBa OOYYEeHMs: MOOWIBHBIN IPOrpaMMHO-aNnapaTHbIi
xomruiekc HoyTOyk Acer NitroS AN noym6yku

Kontpakr Ne33-5A/2021 ot 08.11.2021 OO0 «Kommnanwus ['pant Cepsucy

Ilepeuens nuyen3uonno2o npospammnozo obecnevenus. Pexsusumer noomeepowcoaroujeco 00Kymenma
Omnepannonnas cucrema OC Windows 10PRO /SP Only USB RS BOX KontpakT ot 03.12.2021
Nel14\1 OOO «Ilapyc ITmroc»

VIHTepaKTHBHBIA KOMIUIEKC C BBIYMCIUTENBHBIM OJOKOM M MOOWIbHBIM KpemieHueM [10 Xpanutenn
3HaHUHU

JleTckuil pa3BUBaIOIMI HHTEPAKTUBHBINA IPOrPaMMHBIN KOMILIEKC

Konrpakr 35-0A ot 10.11.21 UIT KyumoB Anekceit AHaTOJIbeBUY

AntuBupyc Kacnepckoro Cyomuuensnonnsiii gorosop CL[-000089960t 12.12.2022 Jlunensus Ne 26FE-
221215-105649-5-36788(250

Poccuiickast  ®enepaums, 659333,
Anraiickuii  kpaii, r. buniick, ym.
Bnagumupa Koponenko, 1. 53




CIIO 1o JJUOCH3HOHHBIM COIJIAIICHUAM B CB060HHOM pacnpoCcTpaH€HUHU, B TOM YHCJIC 110
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— pepakrop Tectos, LibreOffice

Ayn. 315 KomnbroTepHblii Kiiace

VYuebuas ayauTopust Uil IPOBEACHUA 3aHSATHIA JICKHIUOHHOI'O THIIA, 3aHATHI CEMHUHAPCKOTo THIIA,
KypCOBOTO  IPOEKTUPOBAHHUS  (BBINOJIHEHUS KYpPCOBBIX pPadoT), TIpPYNIOBBIX W  WHIMBUAYAJIbHBIX
KOHCYJIbTAllHii, TEKYILLEr0 KOHTPOJISI X IIPOMEXKYTOYHOM aTTeCTalluu

CHCI_IPIaJ'II/BI/IpOBaHHaﬂ mebenb. Texauueckue Cpeacrea OGY‘ICHMHZ KOMIIBIOTEPHI, HAJTUMINEC MTOAKIIIOUCHUS K
cetu MHTEpHeT, nepeHocHoe 000pyioBaHKe

IlepeueHb JIMLIEH3MOHHOTO TPOrPaMMHOr0 odecneyeHust. PEKBU3NUTHI MOATBEP)KAAIOIIET0 JOKYMEHTa

OC Windows 10PRO /SP Only USB RS BOX

Konrpakr ot 03.12.2021 Ne14\1 OOO «ITapyc ITinroc»

Anrtusupyc Kacnepckoro Cy6imiensnonssiii goroop Ne6206 ot 11.12.2023 Jlunensust Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO 1o JMLIEH3UOHHBIM COIJIAIIEHUSM B CBOOOJHOM pacCIpOCTPAHEHHHU, B TOM 4YHUCJIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— pemakrop Tectos, LibreOffice

Poccuiickas ~ ®enepanus,
Anraiickuii  kpaii, 1. bwiick,
Bnagumupa Koposnenko, 1. 53

659333,

VI

Ayn. 317

VueOHast ayauTopusi JJIsi TPOBEICHUS 3aHATHI JIEKIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOrO THIIA,
KypCOBOTO  MPOEKTUPOBAHUS  (BBIOJHEHUS KYPCOBBIX paboT), TPYIIOBBIX W HHIMBHUAYAJIbHBIX
KOHCYJIbTAIHi, TEKYIIEr0 KOHTPOJSI K IPOMEKYTOYHON aTTeCTALIHU

Poccuiickas ~ ®enepauys,
Anraiickuii  kpail, r. buiick,
Bnagumupa Koponenko, 1. 53

659333,

VL.

Ayn. 318 Ayauropust MeXIUCLMIUNIMHAPHOTO IPOEKTHPOBAHUS

VyeOHast ayauTOpHsi [IJsi TPOBEICHUS 3aHATHI JICKIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOTO THIIA,
KypCOBOTO IIPOSKTUPOBAHMS (BBINOMHEHUS KYPCOBEIX pa0oT), TPYNIOBBIX M  HHIUBUIYaJIbHBIX
KOHCYJIBTAI[MH{, TEKYIIEro KOHTPOJISI X IPOMEKYTOYHON aTTeCTaIlHI

CneunanusupoBanHas mebenb. Texuuueckue cpencrpa oOyuenusi: MHTEpaKTUBHBIN KOMILIEKC C
BEIYUCIIHTEIBHBIM 010KOM M MOOHIbHBIM KpemuieHneM I10 Ikar Notebook

Tlepeuens nuyeH3UOHHO20 NPOPAMMHO20 obecneueHus. Pekeusunbl

Konrpakr 29-DA ot 12.11.21 OO0 «Py/lucrnimukcy»

Awnrtusupyc Kacnepckoro Cy6uuiensnonssrii goroop Ne6206 ot 11.12.2023 Jlunensust Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO 1o NMIEH3UOHHBIM COIJIAIIEHUSM B CBOOOJHOM pAacCIpOCTPAaHEHHH, B TOM YHUCJIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penaktop tectos, LibreOffice

Poccuiickas ~ ®enepauys,
Anraiickuii  kpail, r. buiick,
Bnagumupa Koponenko, 1. 53

659333,

YL

Ayn. 319 Jlabopatopusi «OHaitH — 00pa3oBaHUs»

Vuebuas ayauTopus Uil IIPOBEACHUSA 3aHITHIA JICKMUOHHOI'O THIIA, 3aHATUN CEMHUHAPCKOro TuIIa,
KYpCOBOIo  IIPOCKTUPOBAHUS (BBIHOHHCHI/I}I KYPCOBBIX pa60T), TPYHIIOBBIX MW HWHIAMBUIYAJIbHBIX
KOHCYJIbTAIlMH, TEKYIEro KOHTPOJISI ¥ MPOMEXKYTOYHOM aTTecTaluu

CnennannsnposanHas Mebens. TexHuueckue cpeacTsa o0ydeHus: VIHTepaKTHBHBII KOMILIEKC ¢
BBIYHMCIIMTENBHBIM GIIOKOM M MOGHIBHBIM Kperernem 10 Ikar

Kontpakt 14-DA ot 18.08.22 OO0 «Py/lucmiaukcey»

4 mobunvnvix KOMnwviomephuvix kiacca DEPO VIP 1530

Kontpakt Ne9-DA/2022 ot 16.08.2022 OO0 Ymuka

Hepe’-leHb JAUYEHIZUOHHO20 NPOPAMMHO20 obecneuenus. Pexeusumol

Omnepannonnas cucrema Astra Linux Special Edition penrus CMOJIEHCK OdwucHsrii naker P7-
oduc. IIpodeccuonanpublil (qeckromoBas Bepcus) OO0ydaromuili KOHTEHT IO €CTECTBEHHBIM HayKaM
Oumosorun, XUMuK U HU3KKe st yaeHnka\pemnogaBarens

Antusupyc Kacnepckoro CyGuuiieH3noHHbIi joroBop Ne6206 ot 11.12.2023 Jlnnensus Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO 1no NHMIEH3UOHHBIM COIJIAIICHUSM B CBOOOJHOM pAacCIpOCTPaHEHHH, B TOM 4YHCJIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penaxtop tectos, LibreOffice

Poccuiickas ~ ®eneparnus,
Anraiickuii  kxpaii, T. Dbniick,
Bragumupa Koponenko, 1. 53

659333,

YL

Ayn. 320

VYueOHast aymuTopusi UL TPOBEHEHMS 3aHATHH JIEKIMOHHOTO THIIA, 3aHATHH CEeMHHApCKOrO THIIA,
KypCOBOrO IPOEKTHPOBAHHs (BBINOIHEHHS KypCOBBIX paboT), TPYNMOBBIX ¥ HHAMBHUIYAIbHBIX
KOHCYJIbTAI[HH{, TEKYIIEro KOHTPOJISI K IPOMEKYTOYHON aTTeCTAIIHU

Cnernuani3upoBanHas MeOenb. TexHWYeckue cpencrtBa OOYYSHHS: HWHTEPAKTUBHBIH KOMIUIEKC C
BBIYHCITUTEIBHBIM OJIOKOM M MOOHIBHBIM KpEIUICHHEM, HAJIMYKE MOAKITIOUCHHS K ceTH MHTepHeT.
Tlepeuens nuyen3uoHH020 NPOPAMMHO20 obecneuenus. Pekeusumol noomeepicoaioujeco OOKyMeHma
Hnmepakmugnvliit KOMIIEKC ¢ GbINUCIUMENbHBIM ONOKOM U MOOUNbHbIM Kpenaenuem 110 1kar
Koumpaxm 14-34 om 18.08.22 OO0 «Py/Jucniukcy

Awnrtusupyc Kacnepckoro Cybauyensuonnviii 0ozoéop Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250)

CIIO no nUICH3HOHHBIM COTJANICHHSIM B CBOOOJHOM pacIpOCTPaHCHHH, B TOM YHCJIE IO

Poccniickas ~ ®enepanns,
Anraiickuii  kpai, . bniick,
Bnagumupa Koponenko, 1. 53

659333,

yIL




GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penakrop TectoB, LibreOffice

Ayn. 321

VYuebuas ayauTopust Uil IOPOBEACHUSA 3aHATHIA JICKHIMOHHOI'O THIIA, 3aHATHI CEMHUHAPCKOro TuIa,
KypCOBOTO  IPOEKTUPOBAHUs  (BBINOJIHEHUS KYpPCOBBIX pPadoT), TpPYNIOBBIX W  HMHAMBHIYaJIbHBIX
KOHCYJIbTAllHii, TEKYILLEr0 KOHTPOJISI X IIPOMEXKYTOYHOM aTTeCTalluu

CHCI_IPIaJ'II/BI/IpOBaHHaﬂ mebenb. TexHuueckue Cpe€acTBa 06y‘ICHI/I$IZ MYJIbTUMEAUOKOMIIIIEKT, HOyT6yK7
HaJIMYMC IMOAK/IIOYCHUA K CCTHU HHTCpHeT.

Iepeuens nuyen3uonH020 NPOSPaMmHoO20 obecneyenus. Pexeuzumvl noomeepacoaiouje2o 0OKyMeHma
MobunbHblll Komnvlomepnuii kiacca RAYbook - 16wm OC Windows 10PRO PQR OEM

Koumpaxm Ne30-2A4 om 01.11.21 OO0 «[[MHUT»

Anmueupyc Kacnepcrkozo Cybnuyensuonnviii do2o6op Ne6206 om 11.12.2023 Jluyenszus Ne 9kcsj-cvidu-
€s39n-3v42c¢(250),

CIIO 1o /NMLIEH3UOHHBIM COIJIAIIEHUAM B CBOOOJHOM pAacHpOCTPAHEHMHM, B TOM 4YHUCJIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— pemakrop tectoB, LibreOffice

Poccuiickass ~ ®enepauus, 659333,
Anrtaiickuif kpaii, r. bwuiick, yi.
Bnagumupa Koposnenko, 1. 53

Ayn.340 KoMnbloTepHbIii Ki1acc

VYueOHast aymuTopus UL NPOBENEHMS 3aHATHH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApCKOro THIIA,

KypCOBOTO IIPOSKTUPOBAHMS (BBINOMHEHUS KYpPCOBEIX pPa0oT), TPYNNOBBIX M  HHIUBHIYaJIbHBIX

KOHCYJIbTAIHi, TEKYIIEro KOHTPOJSI M IPOMEKYTOYHON aTTeCTal[Hu

CriennanusupoBaHHas Me0Oenb. TexHuyeckue cpeacTBa 00ydeHUs: KOMITBIOTEPBI, HATMYKME MOAKIIOUCHUS K

ceru MIHTepHET, IepeHOCHOe 000pyIOBaHUE

Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedeHus. Pexeuzumol noomeepacoarujeco 0OKyMeHma

Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, Kourpakt Ne 19/6 — DA ot 18.11.2019

Knacc VR: Kontpakt Ne 19/2 — DA ot 18.11.2019

Anmusupyc Kacnepckozo Cybauyenzuounwviii 0oeosop Ne6206 om 11.12.2023 Jluyensua Ne 9kcsj-

cv7du-cs39n-3v42¢(250)

Komnac 3D v19 (10 pabouux mecm) Cybauyenszuonnsiii 002080p Ne 3ck-20-0038 om 02.03.20202.
Astra Linux Special Edition

LibreOffice (TexcToBBIil peakTop, TaOIHYHBINH PEIAKTOP, IPOrpaMMa IOArOTOBKHU MPE3CHTAINH, MEXaHH3M

nozktoderns k BHemHIM CYB/1, BeKTOpHBIH rpaduyecknii penaktop, penaktop Gopmyr)

Peoaxmop pacmposoii epagpuru

JIuuensuonnsii gorosop Ne PBT-14/1617-01-BY3 Ha mpenocTaBieHHEe IpaBa HCIOIb30BAHUS

nporpaMmmsl 11t 9BM ot 09.11.2017T.

18.11.2019 (ITocTaBka mporpaMMHO-anmnapaTHoro kommiekca CTy1eHT)

AKT npuema nepepayu npas 25.02.2022r.

CIIO no nWIEH3HMOHHBIM COTJANICHHSM B CBOOOJHOM pacIpOCTpaHEHHH, B TOM YHCIE II0

GNUGeneralPublicLicense u ananoram: 2 TUC, 7-Zip, Adobe License: Adobe Flash Player; Adobe

Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit Reader, GNU

(Geniral Public, cense wnn ananor) Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape;

Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License

unu ananor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert,

MyTestX, Notepad++, Pascal ABC, [ensep, ictnzor, InternetCensor, Non Vigual Desktop Access

(NVDA) Aiipen v2.3— penakrop tectos, LibreOffice

Poccuiickass ®enepauus, 659300 r.
Anraiickuii  kpaif, r. buiick, yi.
Bnagumupa Koposnenko, 1. 53

Ayn. 407

Vuebuas ayauTopus Uil IPOBEACHUSA 3aHATHH JICKITMOHHOI'O THIIA, 3aHATHI CEMHUHAPCKOro TuIa,
KypCOBOTO TPOEKTUPOBAHUS  (BBIMOJHEHUS KYPCOBBIX pPadoT), TpPYNIOBBIX W  WHIMBUAYAIbHBIX
KOHCYJIbTAIUH, TEKYIEro KOHTPOJISI ¥ IPOMEXKYTOUHOM aTTecTaluu

Cl'leLH/IaJTI/BI/IpOBaHHaH mebenb. TeXHUYeCKHe cpeacTea 06}"—!61—!1/19[1 KOMITBIOTEP [JIA TpEeriogaBaTeld,
MIPOEKTOP, FKPaH JUIsl IPOEKTOPa, HAIMYKE MOIKIIOYEeHHS K ceTH MIHTepHeT, mepeHOCHOe 000pyA0BaHUE.
Iepeuens ruyenzuonno2o npospammnozo obecneuenus. Pexeusumor Microsoft Windows7 PRO 44718194,
Microsoft Office7 Pro 44039700,

Anmusupyc Kacnepckozo Cybnuyensuonnwiii doeosop Ne6206 om 11.12.2023 Jluyenszus Ne 9kesj-cvidu-
€s39n-3v42¢(250)

CIIO 1o JJUIICH3UOHHBIM COTJIAIICHUSIM B CBOGO}IHOM pacnpoCcTpaH€HHH, B TOM YHCJIE II0
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop TectoB, LibreOffice

Poccuiickast  ®enepaums, 659333,
Anraiickuii  kpail, r. buifck, ym.
Bnagumupa Koponenko, 1. 53

Ayn. 409

Kabuner K.J[. YIunHCcKOTO /KOMHATa ISl COBEIAHHSI IKCIIEPTOB.

CrienmanusupoBanHasi MeOenb. TexHHUeckne cpelcTBa 0OyueHHs: MHTepaKTHBHBIN Komruiekc NexTouch,
KaMepa, ayAnOCHCTEMa.

IlepeueHp NHLIEH3HOHHOIO mporpammuoro obecnedenuss BOOCO Demoexam.

Poccuiickast  ®enepaums, 659333,
Anraiickuii  kpail, r. buniick, ym.
Bnagumupa Koponenko, 1. 53

Ayn. 410

DKcnepTHas KOMHATA.

Crenpanu3upoBanHas MeGelb: 4 KOMIIbIOTEpa, HAYIIHUKH, KOJOHKH, ayJHOCHCTEMA.
IlepeueHs MHLIEH3HOHHOTO mporpammuoro obecnedenuss BOOCO Demoexam.

Poccuiickass ~ ®enepaums, 659333,
Anrtaiickuif  kpaif, r. bwmiick, ymI.
Bnagumupa Koponenko, 1. 53




Ayn. 411

YueOHast ayTUTOpHUS AT IPOBEACHUS IPO(ECCHOHANBHBIX JEMOHCTPAIIMOHHBIX YK3aMECHOB.
CrieunanusupoBantast MeOenb. TexHuueckue cpelacTBa 0OyueHHs: MHTepaKTHBHBIN Komiuiekc NexTouch,
KaMepa, ayAnoCcUCTeMa.

ITepeuens nuIeH3NOHHOTO IporpaMMHoro obecrnedenuss BOOCO Demoexam, ITAK kyparopa.

Poccuiickast ~ ®enepaums, 659333,
Anrtaiickuif  kpaif, r. bwmiick, ymI.
Bnagumupa Koponenko, 1. 53

Ayn. 414

quGHas{ ayauTopust Uil IPOBEACHUA 3aHSATHIA JICKHIUOHHOI'O THIIA, 3aHATHI CEMHUHAPCKOTo THIIA,
KypCOBOTO  IPOEKTUPOBAHHUS  (BBINOJIHEHUS KYpPCOBBIX pPadoT), TIpPYNIOBBIX W  WHIMBUAYAJIbHBIX
KOHCYJIbTAllHii, TEKYILLEr0 KOHTPOJISI X IIPOMEXKYTOYHOM aTTeCTalluu

CHCI_IPIaJ'II/BI/IpOBaHHaﬂ Me6el’[b. Texuuueckue cpeacraa 06y‘ICHI/UIZ PIHTepB.KTHBHLIf[ KOMILIICKC C
BbIYMCIIUTCIIbHBIM 6J'IOKOM 4 MOﬁl/IJ’IbeIM KPEIJICHUEM, HAJIWYUEC NOAKIIIOUYCHUS K CETHU I/IHTepHCT.
HEpe“leHb JAUYEH3UOHHO20 NPOcPpAMMHO20 06ecneuemm. Pexsuszumol nodmeepofcdalomeea OOKyJVleHma
HUnumepaxmugeHuiil KOMNIEKC € 8bIYUCTUTNENbHBIM O10KOM U MOOUTbHbIM Kpenaenuem 110 ITkar
Notebook

Konmpaxm 29-24 om 12.11.21 OOO «PyHducnauxcy

Anmusupyc Kacnepckozo Cybnuyensuonnuiii doeosop Ne6206 om 11.12.2023 Jluyenszun Ne 9kesj-cvidu-
€s39n-3v42¢(250),

CIIO 1o JMLIEH3UOHHBIM COIJIAIIEHUSM B CBOOOJHOM pacCIpOCTPAaHEHWHU, B TOM YHCIE IO
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penakrop tectoB, LibreOffice

Poccuiickass ~ ®enepauus, 659333,
Anrtaiickuif kpaii, r. bwuiick, yi.
Bnagumupa Koposnenko, 1. 53

Ayn. 416

VyeOHast ayauTopusi [Jsi TPOBEICHUS 3aHATHHA JICKIMOHHOTO THIIA, 3aHATHH CEMHUHApPCKOTo THIIA,
KypCOBOTO  NPOEKTUPOBAHUS  (BBIMOJHEHUS KYpPCOBBIX pPadoT), TpPYNIOBBIX W  WHIMBUAYAJIbHBIX
KOHCyJIBTaLIHﬁ, TEKYIIETO KOHTPOJIA U l'[pOMe)KyTO‘IHOﬁ aTTeCTaluu

Coenuanm3upoBanHas MeOenb. Texuuueckue cperctBa oOydenus: teneBu3op LG, HOyTOyk Hammdme
IIOJK/IIOYCHHUA K CCTH I/IHTCpHCT.

Tepeuens nuyen3uonHo2o npospammnozo obecneyenus. Pexeuzumovl noomsepoicoarouezo 00OKymMeHma
HUnmepaxmusnwiii cmon IRBIS I70 Microsoft Win 10 Professional

Koumpaxm 44-24 om 22.11.21 OO0 « Texnonozuu unHosayuu»

Anmusupyc Kacnepcrozo Cyonuyensuonnviii 0o2o6op Ne6206 om 11.12.2023 Jluyenszus Ne 9kesj-cvidu-
€s39n-3v42¢(250)

CIIO 1o JNMLEH3UOHHBIM COIJIAIIEHUSM B CBOOOJHOM pacCIpOCTPAaHEHHHU, B TOM 4YHUCJIE IO
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penakrop TectoB, LibreOffice

Poccuiickass  ®@eneparust, 659333,
Anraiickuit  kpa#t, r. bBuiick, yi.
Bnagumupa Koponenko, 1. 53

MEJATOTMYECKHI TEXHOIAPK «KKBAHTOPUYM UM. K.JI. YIHIHUHCKOT' O»

MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE KABUHETOB

HaumMeHnoBanue nomereHui Juist IPOBEJCHHUS BCEX BUIOB y4EOHOW AEATENLHOCTH, IPEyCMOTPEHHOM
Y4eOHBIM IUIAaHOM, B TOM YHCIE ITOMEIIEHHUS UL CaMOCTOSTEIBHONH paboThl, ¢ yKa3aHHEM IIepedHs
OCHOBHOT'O 000pyI0BaHHs, y4eOHO-HATLTHEIX IIOCOOUH ¥ MICIIOJIb3yEeMOT0 IPOrPaMMHOT0 00eCIeUeHUS

Anpec (MecTomnonoxXeHne)
MIOMEIEHUH JUISl IPOBEICHUS

BCEX BHIOB Yy4eOHOH JeATeINbHOCTH
TIpeyCMOTPEHHOM

y4eOHBIM ~ IU1aHOM (B
peanm3aryy 06pa3oBaTenbHOI
nmporpamMMbl B Ce€TeBOH  (opme
JIOTIOTHUTEIEHO yKa3bIBaeTcs
HaUMEHOBAaHWE  OpraHM3alMd, C
KOTOPOH 3aKIIFOYEH JIOTOBOP)

ciydae

Ayn. 1-102

Kabuner JUI IPOBEACHU A 3aHATHH TEXHOJIOTHUECKON HarpasBJICHHOCTH

Kommiekt yueOHO# MeOemn.

TexHuueckue cpeacraa: HHTepaKTHBHBIﬁ KOMIUIEKC C BBIYHCIUTEIBHBIM OJIOKOM M MOOHIBHBIM
KpCIUICHUEM, HOyT6yKI/I, OGpaSOBaTeJ’[BHHﬁ KOHCTPYKTOp € KOMIUIEKTOM JaT4YHUKOB, 06paSOBaTeJ'[LHBH7[
Ha0Op MO MeEXaHWKE, MEXAaTPOHUKE M POOOTOTEXHUKE (6 KOMILIEKTOB), 00pa30BaTeNbHBIM HAOOp IO
JNIEKTPOHHKE, HJIEKTPOMEXaHUKEe H MHUKPOIPOIIECCOPHOH TeXHUKE, 00pa30BaTeIbHbIH HAOOp Ul N3ydeHHs
MHOTOKOMITOHEHTHBIX p06OTOTeXHI/IquKI/IX CUCTEM W MaHHUIYJIAIUOHHBIX p060TOB, KOMIIJICKT  JUIA
H3YYCHHUA ONCPANUOHHBIX CHUCTEM PEAIBHOTO BPEMCHU M CHCTEM YIPABJIICHUA aBTOHOMHBIX MOOHITBHBIX
pOGOTOB, quLTpéXOCeBOﬁ yqeﬁm;n?l poGo‘r-MaHnnyn;n‘op C MOAYJIbHBIMU CMEHHBIMU HacCcaJlKaMH, KOMIUICKT
moJied W COPEBHOBATEIBHBIX 3JIEMEHTOB, OOPA30BATENBHBIH MOAYNb IS YIUIYOJCHHOTO H3YYeHUS
MeXaHuKH, MexaTtpoHukun U CAY, nmaboparopusi MCCIEJOBaHUS OKpPYXKAIOUIEH Cpeabl, aJbTepHATHBHBIX
HUCTOYHHUKOB SHEPIUH, MATECPHAIIOB W HHIKXCHEPHBIX KOHCprKLIPIﬁ, ABTOHOMHBIH p060T MaHUIYJIATOp C
KOJecaMH  BCEHAIPAaBICHHOTO  JIBIDKEHHsA, 0a30BBIf  pOOOTOTEXHHYECKHH  HaboOp,  PeCypCHBIH
POOOTOTEXHUUECKUH HAOOP, JATUUK [[BeTa 0a30BOT0 pOOOTOTEXHUYECKOro Habopa, YyIbTPa3ByKOBOH HaTUHK
6a30Boro poOOTOTEXHUYECKOro HabOpa, 3apsfHOE YCTPOWCTBO, 0Opa3oBaTENbHBIH HAOOpP IO H3YYCHUIO
TEXHOJIOTHII PEBEPCUBHOTO HWH)XHHHUPHHIA, OOpa3oBaTeNbHbI HA0Op 10 M3YYCHHIO aJUIUTHBHBIX
TEXHOJIOTUH | 6I:ICTpOFO TIPOTOTUIIMPOBAHHNSA, CTAHOK na3epH0171 PE3KNU C HYHUCIOBBIM MPOTrPaMMHBIM
YIpaBICHHEM U CHCTEMOW (DHIBTPALNU BO3yXa.

Hepeuenb JAUYEH3UOHHO20 NPOcPAMMHO20 obecneuenusi. Pexeusumoi nodmeepofcdalomeeo ()OKle/leﬂma

I10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpakr 14/1 ot 03.12 21 OO0

Poccuiickast  ®enepauus, 659333,
Anraiickuii  kpail, r. buniick, ym.
Bnagumupa Koponenko, 1. 53




«[Tapyc ITmroc»

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

udpossie nadoparopuu o $usuke, xumuu, Guonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Kontpakr
51-DA ot 30.11.21 OO0 «KoHcTanTa»

O6opynoBanue TexHosornueckoro npoduist (Po6otsr, 3d ckanep, 3d npunrep) Konrpakr 7-3A or 23.09.21
00O «KoncTaHTa»

VueOHo-KcceoBaTebCKue J1abopatopiuu OMocHrHainoB u Heliporexuosoruii [10 BiTronies Studio 5.1.10
KontpakT 5-3A ot 23.09.21 OO0 «CrenkoMInieKT

udpoBbie MHKPOCKOIIBI

I10 TouP Cam Konrpakt 4-DA ot 20.09.21 UIT Be6ep Onbra Cepreesna

WHTepaKkTHBHBIH KOMIIJIEKC C BBIYUCIUTENBHBIM 0JI0KOM 1 MOOHIbHBIM Kpemaenuem [10 Ikar
Notebook Koutpakr 29-2A or 12.11.21 OO0 «Pyducruukc»

ITAK NITRINO Kontpakt Ne55-DA ot 30.11.2021 OOO «Ilapyc ITirocy

Cranok 1nazepHod pesku ¢ UIIY wu cucremoil ¢unbTpamun Bo3gyxa — (0OmadHBIH
www,gweikecloud.com) Konrrpakr Nel0 ot 18.10.2021r. OO0 «YK «Bocrounas Cubupb»
Anrtusupyc Kacnepckoro Cy6imiensnonssiii goroop Ne6206 ot 11.12.2023 Jlunensus Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO 1o JMUEH3UOHHBIM COIJIAIIEHUSAM B CBOOOJHOM pacCHpOCTPAHEHHWH, B TOM HYHCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

PEKUM

Ayn. 1-103

Kabuner 14 3anucu BeOMHAPOB U IPE3EHTALIMOHHOTO KOHTEHTa

Komrmiext yueOHoi Meberu, (aumaapt.

TexHUYeCKHEe CPEACTBA: CTYAHS ULl CO3MAHHs MPE3CHTALMI/OHIaiH-BeONHAPOB /IEMOHCTPALUH OIBITOB,
YK®-npoexTop, KperuieHne, HOyTOyK U MarHUTHO-MapKepHOE MOKPBITHE.

Tepeuens nuyen3uonHo2o npospammnozo obecneyenus. Pexeuzumol noomesepoicoarueco 00OKymMeHma
IIpesenrannonHOe 000pyI0BaHHE

TTAK TeneBupeo/lara, Buneo/lucranr 10 Microsoft Win 10 Professional Kourpakr 8-2A ot 27.09.21
000 «TCH-Cub»

Anrtusupyc Kacnepckoro Cy6iuiensnonnsiii gorosop Ne6206 ot 11.12.2023 Jlunensust Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO no nWIEH3HOHHBIM COTJANICHHSM B CBOOOJHOM pacIpOCTPaHEHHH, B TOM YHCIE II0
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickast ~ ®enepauus, 659333,
Anraiickuit  kpa#t, r. bBuiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 1-107 - 1-111

Kabuner 1 npoBeieHus 3aHATUI €CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH

Komrmiekr yueGHO# mebenu.

Kommnekt tabopaTtopHoit Mebemnn.

TexHU4YecKHEe CPEACTBA: MHTEPAKTHBHBII KOMIUIGKC C BBIYUCIUTEIBHBIM OJOKOM M MOOWIBHBIM
KpEIUIEHHEM, BCTPOCHHBIC BBIYHCIUTENbHbIE ONOKHM, IM(OPOBbIE jadopaTopuu MO XUMUHU (0a30BbIH
ypoBeHb), Ouonoruu (0a30BBIH ypoBeHb), (u3HKe (CTAaHIAPTHHINH YPOBEHE), y4eOHO-HCCIIENOBaTEeNbCKast
n1abopaTopusi OHOCUTHAIOB H HEHPOTEXHOIOTHIA, MUKPOCKOIIBI I{I(POBBIE, Tab0paTopHOE 000PYIOBAHKE IO
¢dusmke, o xumuy, anmnapat Kunmna, 6ans KoMOMHUpOBaHHAs 1abopaTopHasi, 103aTop TUM 1, 103aTop THH 2,
103aTOp THI 3, MarHUTHAas MeIIalKa, KOJOBI, CTEPHIN3aTop Ul JTaObOpaTOPHON IOCYIBI BO3MYIIHBIH,
KOMIUIEKT M3Jenui M3 Kepamuku, ¢dapdopa u ¢asiHca, HaOOp NMPOOUPOK, HYalia KPUCTAUTM3ALUOHHAS,
KOMIUIEKT MEPHBIX KOJIO, IPOOUPKH.

Ilepeuens nuyen3uonno20 npospammno2o obecneuenus. Pexeusumol noomeepocoaiouieo 0oKymeHma
udpossie naboparopuu o $pusuke, xumuu, Guonorun [10 Releon Camera 1.1, Releon Lite 3.63 Kontpakr
51-DA o1 30.11.21 OO0 «KoHcTanTa»

VY4ebHo-ucce[oBaTebCKIe JTabopaTopiu OHocHTHAIOB U HefiporexHoioruit [10 BiTronies Studio 5.1.10
Konrpakr 5-DA ot 23.09.21 OO0 «CHenkoMILIeKT

M HTepakTHBHBIH KOMITIEKC C BBIYHCIUTENbHBIM 0JIOKOM U MOOHIBbHBIM KperienueM 10 Ikar
Notebook Kontpakr 29-DA or 12.11.21 OO0 «Pyducruiukc»

Awnrtusupyc Kacnepckoro Cy6muiensnonnsiii gorosop Ne6206 ot 11.12.2023 Jlunensus Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO mno nUIEH3MOHHBIM COTJAIICHUSIM B CBOOOJHOM pACIpPOCTPAHEHHH, B TOM YHCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickass  ®@eneparust, 659333,
Anraiickuit  kpa#t, r. bBuiick, yi.
Bnagumupa Koponenko, 1. 53

TEXHOIIAPK YHUBEPCAJIbHBIX ITEJATOr'MYECKAX KOMITETEHIUI
MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HaunmMeHnoBaHue nomereHui JUist IPOBEJCHHS BCEX BUIOB y4EOHOW AEATENLHOCTH, IPETYCMOTPEHHOM
Y4eOHBIM IUTAHOM, B TOM YHCIIC INTOMEIICHHUS U1 CaMOCTOSITENBHONW paboThl, ¢ yKa3aHHEM IIepeyHs
OCHOBHOT'0O 000pYOBaHHs, y4eOHO-HATLHEIX IIOCOOUHT ¥ HICIIONIb3yEeMOT0 IPOrPaMMHOT0 00eCIeYeHHUS

Anpec (MecTononoxeHue)
MIOMEIIEHUH JUISI IPOBEICHUS

BCEX BHIOB Yy4eOHOH JeATEeIbHOCTH
TIpeyCMOTPEHHOMN

y4eOHBIM ~ IIaHoM (B
peanm3aryy 06pa3oBaTenbHOI
MporpaMMbl B CeTeBOW  (opme
JIOTIOJTHUTEIEHO yKa3bIBaeTcs
HaUMEHOBAaHWE  OpraHM3alWd, C
KOTOpPOH 3aKIIIOUCH JJOTOBOP)

ciydae

Ayn. 154-167

TexHONapK yHUBEPCAIBHBIX MEAArOrMYECKHX KOMITCTCHIIUH

Kommnekt yaeOHo# Meben, (uumaapT.

Texuudeckue cpefcTBa: ATOMHBIC CIIEKTpPBI BY3JIeKTpOHHBIX cucteM He, Hg,

KaMepa I TPHHOTYJIAPHBIX MHKPOCKOTIOB,

KOMILIEKT IS IPOBE/ICHHUS KCIIEPIMEHTOB II0 JIy4eBOH AUATHOCTUKE H BU3YalIH3aIlUH,

Poccuiickass ~ ®enepaums, 659333,
Anraiickuii  kpail, r. buiick, ymu.
Bnagumupa Koponenko, 1. 53




POrpaMMHO-aNIaPaTHBI KOMILIEKC TOMOrpapuyuecKoro H3y4eHus CTPOCHHUs OpraHu3Ma 4elloBeKa,
pecypcHBIil Habop aHalM3a MAaTEpPUaioB IS IPOBEICHUS SKCIHEPHMEHTOB IO JTy4€BOH AHATHOCTHUKE U
BH3yallM3al[M{, PECYPCHBI HAOOp PEHTICHOCTPYKTYPHBIH aHalIU3 MATEepHANOB JUIs  IPOBEJCHUS
9KCIIEPUMEHTOB IO JIy4eBOH AMArHOCTUKE M BU3yallM3allMd, ChEMHAs PEHTreHOBCKas TpyOka Mo tube,
cbEMHAs PEHTIeHOBCKas TpyOka W tube, TpHHOKYISpHBII MuKpockom Juisi mnpenopasatens 1000x,
NpeIMETHBIA CTONHK, [UIaH-aXpoMaThieckas "0ecKoHeuHas ONTHKa'", 17a00paTOpHbIl HAOOP MO TeHETHKE U
Mmarepuanbl , Tpuc-OopatHblii Oydep s onekTpodopesa, IUIEM BHPTYalbHOH — pealbHOCTH
npodeccuonansuelii HTC Vive Cosmos, nuieM BUPTyalsHOU peansHOCTH npodeccuonansusii HTC Vive
Focus Plus, ouku mononuenHoit peansHocty Epson, kamepa 360 npodeccronanshas Insta360 Pro, xamepa
360 moOurenbckas Insta360 One, craloHapHBI EpCOHAIbHBII KoMIbtoTep Parus 2021, nHTEpaKTUBHbIH
KOMIIIEKC C BEIYUCIUTEIBHBIM OJOKOM M MOOMIIBHBIM KPEILTICHHEM.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneuenus. Pexeusumol noomeepicoaioujeco OOKyMeHma
MHTepaKTHBHBII KOMIUIEKC C BBIYHCIUTEIbHBIM 0JI0KOM U MOOMIBHBIM KperuienneM 10 Ikar
Notebook

Konrpakr 29-DA ot 12.11.21 OO0 «Py/lucmiaukey»

TIporpamMMHO-annapaTHelii KOMILIEKC TOMOrpaguuecKoro u3y4enus crpoenus opraansma [10 3datlas
Kontpaxkt 12-DA ot 18.10.21 OOO «Hayunsle mpoGOpsI U CHCTEMBD»

OOopyoBaHue Ui HPOBEAEHUS OKCIIEPUMEHTOB 110 JIy4eBOM JMAarHOCTHKE U
(peutrenorpadus)

Kontpakr 13-DA ot 18.10.21 OOO «HayuHble TpoOOpPEI ¥ CHCTEMBDY

Ipodeccuonanpubie ontudeckue npudopst [10 TouP Cam

Konrpakr 14-DA ot 18.10.21 OO0 «HayuHble poOOPbI U CUCTEMBI»
VuebHo-neMmoHcTpanrontoe obopynosanue (I{udposas madopartopus mo ¢usuke [10 Releon Lite 3.63)
Konrpakr 15-DA ot 18.10.21 OO0 «HayuHble TpoOOpBI U CUCTEMBI

«VR» - obopynoBanue

Kontpakr 22-DA ot 28.10.2021 UII Ky3smenko [Jlenuc EprenseBud

Awnrtusupyc Kacnepckoro Cy6uuiensnonssrii goroop Ne6206 ot 11.12.2023 Jlunensust Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO no nWIEH3HMOHHBIM COTJANICHHSIM B CBOOOJHOM pacIpOCTpaHEHHH, B TOM YHCIE II0
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

BU3yaIU3alliu

Ayn. 307
Kabuner o po6ororexHuke
Komrmiekr yueGHO# Mebenu.
Komrutext nabopaTopHoit MmebGemnu.
TexHu4ecKHe cpecTBa:
ABTOHOMHBII pOOOT MaHUITYJISITOP € KOJIECAMH BCEHANPABIEHHOTO ACHCTBYS,
CTalMOHAPHBIN MEePCOHANBHBIA KoMIbroTep Parus 2021, KOMIUIEKT Jyls W3y4eHHs ONEPALOHHBIX CHUCTEM
peabHOr0 BpEMEHH U CHCTEM YIPABJICHHUsI aBTOHOMHBIX MOOHIBHBIX POOOTOB.
Ilepeuens nuyen3uonno2o npoespammnozo obecneyenus. Pexeusumol noomeepacoaioujeco 00KymeHma
TI0 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kortpakr 14/1 or 03.12 21 OO0
«ITapyc ITmroc»
Microsoft Office - 2019 (kopoGounas Bepcusi) Jlorosop noxepreosanus ot 06.05.2022
ITAK NITRINO KonTtpakT Ne55-DA ot 30.11.2021 OOO «ITapyc ITnroc»
Omnepanunonnas cuctema POJ] OC Mypowm 7.3.1 Cornamenne Ne 441/11-21VY ot 30.11.21r. OO0
«Pen Codbr»
Akt npuema nepenaun npas 06.12.2021r.
Cornamrenue o koupuaeHnuansHoctu Ned40/11-21K
CranunoHapHsble mepcoHagbHbie KomnbloTepsl Parus 2021Core i5 10400F
Kontpakt Ne55-5A/2021 ot 30.11.2021 OOO «Ilapyc ITmoc»
Awnrtusupyc Kacnepckoro Cy6muiensnonnsiii gorosop Ne6206 ot 11.12.2023 Jlunensust Ne 9kesj-cv7du-
€s39n-3v42c(250)
Koncynprant [Timoc Jloroop Ne26 ot 28.12.2023r OO0 «¥Opkomm»
CIIO mno nWIEH3HMOHHBIM COTJANICHHSM B CBOOOJHOM paclpOCTpaHEHHH, B TOM YHCIE IIO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickas ~ ®enepanys,
Anraiickuii  kpail, r. buiick,
Bnagumupa Koponenko, 1. 53

659333,

YL

Ayn. 413

Kommekr yueOHO#t Mmebenmu. Kommuekr mnabopatopHoit Mmebenu. TexHHYECKHE CpenCcTBa:
obopynosanne Konrpakr 22-DA ot 28.10.2021 UIT Ky3emenko Jlenvc EBrenbesiny

Ilepeuens nuyen3uonHo20 nNpospammnozo odecneyenus. Pexeusumol noomsepacoaioujeco 00KymeHma

«VR» - obopynoBanue

Antusupyc Kacnepckoro CyGuuiieH3noHHbIi joroBop Ne6206 ot 11.12.2023 Jlnnensus Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO 1o NHMIEH3UOHHBIM COIJIAIICHUSM B CBOOOJHOM pAacIpOCTPAaHEHHH, B TOM YHCJIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

VR» -

Poccuiickas ~ ®eneparus,
Anraiickuit kpaif, r. bwuiick,
Bnagumupa Koponenko, 1. 53

659333,

VI

Ayn. 417

Kommext yae6noi Mebenn. Komruiekt nabopatoproii Mmebenmn. Texaudeckne cpefcra:

VIHTepaKkTHBHBIA KOMIUIEKC C BBIYUCINTEIBLHBIM OJOKOM M MOOWIBHBIM KpEIUICHHEM, y4eOHO-
JIEMOHCTPALIMOHHOE 000pYyI0BaHNE TS pealn3aluy 00pa3oBaTelbHBIX IPOrPaMM IO IpeaMery «DusnuKa.
Ilepeuens nuyen3uonno2o npospammnozo obecnevenus. Pexsusumel noomeepowcoaroue2o dokymenma
Awnrtusupyc Kacnepckoro Cy6muiiensnonssrii goroop Ne6206 ot 11.12.2023 Jlumensus Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO mno JNMIEH3MOHHBIM COTJIALICHUSM B CBOOOJHOM paclpoOCTPaHGHHHM, B TOM WYHCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickas ~ ®eneparus,
Anraiickuii  kpaii, T. Dbniick,
Bnagumupa Koponenko, 1. 53

659333,

yIL

Ayn. 420
Kommnekt yuedHoi# Mebemn. KoMmuekT 1abopaTopHoi Mebenu.

Poccuiickas ~ ®enepanus,
AnTaiickuii  kpail, r. bBmiick,

659333,

VL




Texuudeckne cpenactBa: VHTEpaKTUBHBIH KOMIUIGKC C BBIYHCIHUTEIBHBIM OJIOKOM M MOOMIBHBIM
KpeIUIeHHEeM, yIeOHO-1eMOHCTPalHOHHOEe 000pyAOBaHKE UL Pealn3aliii 00pa30oBaTelIbHBIX IPOrpaMM IO
npeamery «Puznkay.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneyenus. Pexgusumel noomeepcoaroujeco OOKyMeHma
Awnrtusupyc Kacnepckoro Cy6uiiensnonssrii goroop Ne6206 ot 11.12.2023 Jlunensus Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO 1o JMUEH3UOHHBIM COIJIAIIEHUSAM B CBOOOJHOM pAaCIpOCTPAHEHUWH, B TOM HYHCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Bnanumupa Koponenko, 1. 53

Ayn. 421

KomrutekT yyebHoi Mebenu. KomruiekT nabopaTopHoit Mmebemnu.

TexHU4Yeckne CpEACTBA: MHTEPAKTHBHBII KOMIUIGKC C BBIYUCIUTEIBHBIM OJOKOM M MOOWIBHBIM
KpeIUICHHEM, y4e0HO-IeMOHCTPAIIMOHHOE 000PYI0BaHKE JUIs pealn3aluy 00pa3oBaTebHbIX IPOrPaMM I10
npeaMery «Du3ukay.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneuenus. Pekeusumol noomeepicoaioujeco OOKyMeHma
Omnepanuonnas cuctema Astra Linux Special Edition penns CMOJIEHCK OducHusiit maket P7-
oduc. IIpodeccuonanpuslii (qeckromonas Bepcus) OOydaromuil KOHTEHT IO €CTECTBEHHBIM HayKaM
OMOJIOTHH, XUMHUH U PU3HKe U1 ydyeHHKa\npenoaaBaTes

4 mobunvnvix Komnviomepuvix kiacca DEPO VIP 1530 Koutpakt Ne9-3A/2022 ot 16.08.2022 OO0
YMmuka

Anrtusupyc Kacnepckoro Cy6iuiensnonnsiii gorosop Ne6206 ot 11.12.2023 Jlunensus Ne 9kesj-cv7du-
€s39n-3v42¢(250)

KoucynbranT [Titoc JJoroop Ne26 ot 28.12.2023r OOO «FOpkomim»

CIIO 1o JMUEH3UOHHBIM COIJALICHUSIM B CBOOOJHOM pacHpOCTPAaHEHHH, B TOM 4YHCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickas ~ ®enepanys,
Anraiickuif  kpaii, 1. bwiick,
Bnagumupa Koponenko, 1. 53

IomeleHue i CaMOCTOATEILHOM PadoThI

HaunmMenoBaHue nomereHui Juist IpOBEJCHHUS BCEX BUIOB y4EOHOW AEATEILHOCTH, IPEyCMOTPEHHOM
yueOHBIM IUIAHOM, B TOM 4YHCJIE IOMEIICHUS JUISi CaMOCTOSITEIBHOM pabOThI, ¢ YKa3aHUEM IEPeyuHs
OCHOBHOT0 000pYyI0BaHMs, y4eOHO-HAMIIAAHBIX OCOOUI U UCIIOIB3YEMOT0 IIPOrPAMMHOI0 00eCTICUeHUS

Anpec (MECTOIOJIOKEHHE)
MOMEIEHUH JUIS IPOBEIECHUS
BCEX BUJIOB yueOHOit
JIeATENbHOCTH
MIPEAYCMOTPEHHOM

y4eOHbIM IUIAaHOM (B ciy4ae
peanu3anuu 00pa3oBaTeIbHON
IPOrpaMMBl B CETEBOH (opme
JIOIOJIHUTENBHO  YKa3bIBaeTcs
HAaUMEHOBAaHHME OPTaHU3AIMH, C
KOTOpPOH 3aKIIIOUEH JOTOBOP)

Ayn. 335

YuTanpHeli 3a1

ayIUTOPUS U1 CAMOCTOSITEIEHOMH paboThI

CneuunanusupoBanHas Mmebenb. TexHuyeckue cpencTBa 00ydeHHus:: MOHOOJIOKH,
MHOTO(YHKIIMOHATIBHOE yCTPOiicTBO «Pantumy, crnennann3upoBanHoe pabodee MeCTo
«91Ho1300»: HOYTOYK ¢ MPOrpaMMHBEIM oOecIedeHNneM ISl He3psTUnuX U CIabOoBUASIINX JTI0 el
(mporpamMma 5KpaHHOTO JOCTYTa JUIsl He3PAYUX U CIa00BHAAMIMX, SKPAHHBIH yBEIUIHTEIb U
IporpamMma Ajsl CO3JaHusl, XpaHEHUS U yNpaBICHUs TEKCTOBBIMH U FOJOCOBBIMU 3aMeTKaMu). VOCO
Professional: rapaurypaJabra ¢ Windows- npuoskenuem Juist mpeoGpa3oBaHus PEYH B TEKCT,
yyuraromas Mamuna Eye-Pal Vision? Dnexrponnsiii pyunoii Buneo-ysenuuntens Rudy. Crnenuansaoe
YCTPOUCTBO JIst YTE€HUs «TOBOpAMMX KHUT» (Tudnodnemmneiiep) «Victor Reader Streamy
CrenMaau3upoBaHHOE ITPOTpaMMHOE oOecledeHne IS CO3AaHus NH(POBBIX IBOPSAIINX KHAT B
tdopmare DAISY «Easy Converter»

Ilepeuens nuyen3uonHo20 NPosPAMMHO20 obecheyenus. Pexeusumol

ABTOMaTH3UpOBaHHas OHONMOTeuHass MHpopMannoHHas cuctema «Mpoucy lorosop Nel28/29-02-12
ot 29.02.2012r.; Jorosop NeC 2-05-11 ot 12.05.2012r.; Torosop Ne C 4-06-14, ot 17 urons 2014r.
(®T'BOY BIIO "Omckuii TocyJapCTBEHHBIH TEXHUYECKUIT YHUBEPCUTET")

AntuBupyc Kacnepexoro CyGmnuien3nonHslii gorosop Ne6206 ot 11.12.2023 JTuuensust Ne 9kesj-cv7du-
€s39n-3v42¢(250),

KoncynpranT [Tmtoc [JoroBop Ne26 ot 28.12.2023r OO0 «FOpxomm»

Poccuiickas Denepanus,
659333, AnTaiickuii Kpaid, T.
bwuiick, YL Bnagnmupa

Kopornenko, 1. 53

10. METOANYECKHUE PEKOMEHJALIUU 110 OPTAHU3ALUU U3YUEHUSA

TUCIATITAHBI

10.1. METOAMYECKHUE PEKOMEHJIALIMU 11O OPTAHU3ALIUU U3YUYEHUS
JTUCOUTJIMHBI JJISI TPENOJIABATEJIEN

N3yueHune Kypca TEOpUM 4YHMCEJ M YHUCIOBBIX CHCTEM SBJIICTCS BAKHOM YacCThIO
TEOPETUYECKON U MPAKTUYECKON MOATOTOBKY OYIYIEro YUUTENIsl MaTeMaTUKU H HH(POPMATHUKH.

659333,




CornacHo nmporpamme AUCHUILINHBIL, IBYXCEMECTPOBBIM KypC TEOPHH YHCEN U YMCIOBBIX
CUCTEM pa3/eieH Ha 8 pa3AesioB, KaXKIbli U3 KOTOPBIX PELIAET ONPEICICHHbIE 3a1a4u.

B ceabMoM cemecTpe CTyIEHTBI M3y4aroT 4 pasjena, OTHOCSIIMXCS K IEPBOM 4acTh
JUCLUIUIMHBI — TEOPUM 4Mcell. V3yueHue 3Tux pa3fesioB UMEET BaKHOE 3HAUEHUE HE TOJIBKO B
npoeCCHOHATIBHO-TIPEAMETHOM TOATOTOBKE YYMTENsl MATEeMAaTUKU, HO TAaKKe SBISETCS
TEOPETUYECKON OCHOBOM JUIsl U3YUEHHS Psijia AUCHUIUIMH B 00J1aCTH MHPOPMATUKH.

[IpenogaBaTens Ha JIEKUUAX M NPAKTHYECKUX 3aHATHAX 3TOM 4acTH Kypca JOJDKEH
yIEIUTh 0c000€ BHUMAaHHWE YCBOCHHMIO CTYIEHTAMHU OCHOBOIIOJIAralomux (pakToB Teopuu
JEIAMOCTH, a TaKXXE€ TEOpUU CPaBHEHMM B KOJBLE LEIBIX YHCEI, IOJIOKEHHBIX B OCHOBY
MOCTPOCHUS MOJYJIIPHOU apu(PMETHKU, COCTABIISIONMIEH (PyHIAMEHT KOMITBIOTEPHOU aJreOphl U
TEOPHH 3aLIUTHI HH(OPMALIHH.

[TpuknagHoil XapakTep 3TOH 4YacTW Kypca MpeabsABIsieT CBOM TpeOoBaHUs K (hopMam
KOHTpoJsl 3Toro cemecrpa. Ilo mepBomy pasjeny HEOOXOAMMO IPOBECTH ayIUTOPHYIO
KOHTPOJIbHYIO pa0OTy U KOJUIOKBUYM, IIPOBEPSAIOIINX YCBOCHHE TEOPETUYECKOr0 MarepHuana u
HaJInuue HeoOXOAMMBIX MpPAaKTHUYeCKHX HaBbIKOB. ITo pasneny «CpaBHeHHS B KOJIBLE LIEIIBIX
yycel» IMPEeANoiaralTcs HWHAMBUAyaJIbHOE JIOMalllHee 3aJaHue W IpoBepoyHas padora,
IIPOBEPSIONINE YCBOCHHE METOJOB PEIICHUs JIMHEWHBIX CPaBHEHMM M MX CHCTEM, YMEHHUU
IPUMEHSTD MOTYYEHHbIE 3HAHUA NIPU PELIEHUH 3a7]a4 Ha apu(PMETHUECKHUE MPUITOKEHHUS TEOPUU
cpaBHeHMH. KOHTpOJBHBII ONpPOC MO OCHOBHBIM MOHATHUSAM 3TOr0 pasjena o00s3aTeseH.
HToroBplii TeCcT BKJIIOYAET 3aJaHUs 110 BCEM OCHOBHBIM JUAAKTHYECKUM €IMHUIIAM,
HEOOXOIMMBIM JIJIs1 OCBOEHUS B 4 ceMecTpe.

Jlonyck K 93K3aMEHY OCYILIECTBIISIETCS TOJbKO IIPU BBIIOJHEHUMM BCEX BHJIOB
OpakTU4ecKuXx paboT. CTyAEHT, YCHEIHO OTYMTABIUMICS MO BceM (QOopMaM KOHTPOJSL
(KOJUIOKBHYM IO NEPBOMY pa3zeily, TEOPETUUECKHil oripoc 1o 2-Mmy paszzaeiny, /13, koHTponabHas
paboTa 1o TeopHH JIeIUMOCTH, IIPOBEPOUYHBIE PAOOTHI [0 TEOPUU CPAaBHEHHUN U LEMHBIM JIpOOSIM,
UTOTOBBIA TECT), MO €ro KEJIaHHI0 MOXKET OBITb OCBOOOXKIEH OT JK3aME€Ha C BBICTABIEHUEM
OLIEHKH IO peHTHHTY. PeHTHHIOBas OIleHKa Ha SK3aMEHE MOKET ObITh yiydllleHa He Ooee, yeM
Ha 30%.

B BocbMOM ceMecTpe CTyIeHTHI U3y4aloT 4 pasjena, 00beIMHEHHbIE OOLMM Ha3BaHUEM
— «4HCIIOBBIE CHCTEMbI». TeopeTnyeckuil Marepuall 3TUX pa3felioB UrpaeT BaXKHYIO pOJib B
(GopMHpOBaHUN TIPEACTABIECHUN CTYJEHTOB 00 aKCMOMAaTHYECKOM METOJieé B MaTeMaTHKe,
HaIpaBJIeH Ha CHCTEMaTH3aluio U 00001IeHre cHOPMHUPOBAHHBIX B IIKOJIE MPEJICTaBICHUN O
qucie, Ha pacllupeHue o0beMa M COAEp)KaHUS MOHATUSA 4YHuchaa y Oyaylero yduTens
MaTeMaTHUKH.

B Hawane kypca Ha HEpBBIX JIBYX MPAKTHMYECKUX 3aHATUAX HEOOXOIUMO IMOBTOPEHHUE
HEoOXO0IUMBIX (PaKTOB U3 Kypca BbICHIEH aireOphl, 0e3 3HaHUS KOTOPBIX HEBO3MOXKHO IIyOOKOE
YCBOEGHHE COJIEpPXKaHUS aKCHOMaTHYECKMX TEOPUM KJIaCCHUYECKHMX 4YHUCIOBBIX cucreM. [locne
MPOBEJCHUS 3TUX 3aHATHI MPOBOJUTCS KOHTPOJBHBIM OMPOC IO TEOPETUYECKUM OCHOBAM
YUCIOBBIX cucTeM. OINpoc 3aCUMTHIBAETCS NPU NPABUIBHOM OTBETE HEe MeHee ueM Ha 80%
BonpocoB. [lapanienbHo ¢ 3TUM CTYA€HTHI BBITOJIHSAIOT HHIUBUAYAIbHOE TIOMAIIIHEE 3aJaHue.

B koHme Kypca CTYOEHTBl CHAlOT KOJUIOKBUYM Ha 3HaHUE (bopMyITHPOBOK
AKCHOMAaTHUYECKUX TEOpUH KJIACCHMUECKHUX UHMCIOBBIX CHCTEM (HaTypaJbHBIX, IIEJbIX,
palMOHATIBHBIX, JEHCTBUTENBHBIX M KOMILJICKCHBIX YHCEN) ¥ OCHOBHBIX CBOMCTB YHCEN B THX
CUCTEMaX.

3auer mpoBOAUTCA B (hOpME HTOrOBOIO TECTA, KOTOPBIM BKJIIOYAET 3aJaHUs 1O BCEM
OCHOBHBIM JTUJAKTUYECKUM €TUHUIIaM, HEOOXOIMMBIM ISl OCBOCHHUSI B 8§ cEMecTpe.

CryneHt, oTuuTaBIIMiCS B 8 ceMmecTpe Mo BceM (opMaM KOHTPOJIS (TEOPETHUYECKHI
omnpoc — He MeHee, yeM Ha 80%; /I3 — 100% , konTponsHas paboTa — HE MeHee, 4eM Ha 65%,
KOJUTOKBUYM — HE MeHee, 4eM Ha 65%), OT UTOrOBOTO TeCTa OCBOOOXKIAIOTCS H MOTYYalOT 3a4eT-
aBTOMAT.

10.2 METOJIUYECKHE PEKOMEHJALIUM 110 OPT'TAHU3ALIMU U3YYEHUA



TACIATITAHGBI JUIS CTYIEHTOB

OO01ast Tpy10eMKOCTh JUCIHUILIMHBIL, B COOTBETCTBUU C YU€OHBIM IUIAHOM, COCTaBIsieT 4
3a4eTHbIC CAUHHIIBI U BKIIOYaeT yd4eOHOE BpeMsi, OTBEJCHHOE Ha JIEKIHOHHbIE, TPAKTHYECKHE
3aHATUS U CAMOCTOSITEIbHYI0 Pa0oTy CTYJCHTA.

TemaTnka JEKIMOHHBIX M TPAKTHYECKUX 3aHATUN OXBAaTBIBACT BCE pPa3/ieibl yuyeOHOM
TUCIUIUIMHBI U OPHUEHTHUPOBAHA HAa BBHINOJIHEHHE €€ IeJied M 3aJad B COOTBETCTBUU C
TpeOOBaHUSAMH K pE3yIbTaTaM OCBOCHUS AUCIUTIIUHBI.

Ha jexkuHOHHBIX 3aHATHAX PEKOMEHAYETCS BHHUMATENBHO CIYyIIaTh MPENoJaBaTelis,
KOHCIIEKTUPOBaTh MaTepuall JIEKLIWH, MPUHUMATh y4yacTHE€ B HWHTEPAKTUBHBIX (opmax,
UCIIONIB3YEMBIX IMpernojaBaTesieM Ha JIeKIMH, 3a/1aBaTh BOINPOCH W AaKTHUBHO OTBEYaTh Ha
MOCTaBJIEHHBIE BOMPOCHL. [Ipyn mOAroToBKE K JIEKIUH HEOOXOAMMO MpopadoTaTh COACpIKaHHE
MPEIbIIYIINX JEKIHI, MOArOTOBUTH BOMpockl. [locie nekuuu Takxke cielyeT MpoYynuTaTh CBOM
KOHCIIEKT, O3HAKOMHUTBCS C BAPHAHTAMH H3JIO)KEHHUS JaHHOW TEeMbl B Y4EOHHMKAX M y4eOHBIX
MOCOOMSIX, ¥ €CITU BO3HUKAIOT BOIPOCHI, TO MOKHO C HUMHU OOPAaTUTHCA K MPENoJaBaTelto.

Lesnb MpaKTHYeCKUX 3aHATHI - OCMBICIICHHE CTYACHTAMH TEOPETHYECKOTO MaTepHuaa,
U3JIO)KEHHOTO Ha JIEKIUAX, (OPMHUPOBAHME YMEHMsI HCIIOJIB30BaTh €ro MpHU pElIeHUU
NPaKTUYECKUX 337a4 B HM3y4aeMoOil 00JacTd, pa3BUTHE HABBIKOB CAMOCTOSTEIHLHOW PabOTHI,
yMeHHsI paboTaTh ¢ y4eOHOM TUTepaTypoil.

[lonroToBka K  MPAKTHYECKOMY 3aHATUIO  BKJIIOYACT  BBINOJHEHHWE  3aJaHUMN
IpenoAaBaTess Mo TeMe MPEIbIIYIIEro 3aHATHS, a TAKXKe MOATOTOBKY K 3aHITHIO TI0 HOBO TeMe
— CaMOCTOSITEIbHOE M3yYEHUE MaTepHUajIOB JEKIUOHHOIO Kypca, UICTOYHHKOB 00SI3aTEJIbHON U
JOTIOTHUTEIILHON JTUTEPATYPHI.

CamocrosiTesibHAsA padoTa SBISICTCS HEOThEMJIEMOU YacThio yueOHOTO mporecca. Ona
3allJJaHUpPOBaHa M CTPYKTYpUpOBaHa TaKUM 00pa3oM, YTOObI CTYAEHT MpH IOATOTOBKE K
3aHATHSM HanbOosee 3(pPEeKTUBHO OCBauMBajl TEOPETUUYECKUN MaTepuall W MOJy4yall CUCTEMHbIE
3HaHUS 10 KypCy.

PykoBoacTBO caMmocTosiTenbHOM pPabOTOM CTYIEHTOB CO CTOPOHBI MpErojaBaTes
3aKJII0YAeTCs B OKa3aHMM IOMOIIM NpU IUJIAHUPOBAaHUU pabOThl MO M3Y4YEHHIO Kypca, B
Pa3bICHEHUH BOMPOCOB, BOSHUKAIOIINX Y CTYACHTOB IPU W3YYE€HUH OTACIBHBIX TEM Kypca, pH
HOJTrOTOBKE K PA3JIMYHBIM (hopMaM KOHTPOJIS, 3aIUVIAaHUPOBAHHBIM MTPOrpaMMOil TUCIIMITIIMHBI.

[Ipu BBIMONHEHMH WHAMBUAYaNbHOro aomainHero 3anganus (M/I3) ciemyer oGpatuth
BHUMaHME Ha CIIEAYIOIIHEe MOMEHTBI: BapUaHT 3aJaHMsl JJI KaKJOro CTyJEHTa OIpelensercs
€ro HOMEpPOM B CIHCKE TPYIIIbI, 3a/laHie BBHIMOJHSIETCS B OTACIBHON TETpaau ¢ MOAPOOHBIM
OMHCAaHUEM XOJa PEUIEHHS M CChUIKAMU Ha COOTBETCTBYIOLIMM TEOpPETHYECKHH MaTepHal;
IPOBEpKAa CaMOCTOSITENFHOCTH BbImonHeHUs: WJI3 ocymecTBisieTcss mpernojaBareieM Ipu
cobecenoBanuu co cryaeHTom (3amuta N/13).

Bpewmsi, oTBeneHHOEe y4yeOHBIM IIJITAHOM Ha CaMOCTOATEIbHYIO paboTy CTyJdeHTa IO
JUCLUIUIMHE, cocTaBiseT npumepHo 50% Bceit ee TpymoeMKocTd. POpMBI CaMOCTOSTENLHON
paboTHI TIO0 KKIOMY pasfelly AUCIUIUIMHBI MEPEYHCICHBl B TEXHOJIOTHYECKON KapTe B KOHIIE
POTPaMMBI.

Jlnisi OIIeHWBaHUSI yYPOBHS JIOCTUTHYTHIX PE3yJbTAaTOB OCBOEHHS CTYACHTOM KaKIOTO
paszena TUCHMIUIMHBI, a TaKKe BCeW MUCHMIUIMHBI B II€JIOM, COOTBETCTBHUS €r0 3asiBICHHBIM
TpeOOBaHUSAM, HCIOJNB3YeTCs] OAJJIbHO-PEHTHHIOBAsi CHCTEMAa, JEeTaJbHO OINUCAHHAs B
TEXHOJIOTUYECKOM KapTe JUCUUIUIMHBI JJIsl KaXKJI0T0 U3 ABYX CEMECTpPOB.

11.1 OHEHOYHBIE CPEACTBA AJI51 TEKYIIEI'O KOHTPOJISI U
HPOMEXYTOUYHOU ATTECTALIUU



@DOH/JT OLICHOYHBIX CPEACTB pa3paboTaH AJIs MIPOBEICHUS TPOMEKYTOUHOM aTTecTaluu
o0yJaromuxcst Mo JucHUIUIMHE «YMcaoBble CHCTEMbI» U BXOJIUT B COCTaB OCHOBHOU
o0pa3oBaTelbHOM MporpaMMbl 1O HampasieHuto noarotoBku: 44.03.05 «Ilemaroruueckoe
obpazoBanue (¢ IByMs mMpoduIsIMH MOATOTOBKH)» (mpodmibs «Marematuka u Mudopmatukay)
(xBamuukanus «bakamaBpy»), pealin3yeMoi MPU MOJATOTOBKE oOydarmmxcs B (emepaibHOM
TOCYyJapCTBEHHOM OIO/DKETHOM  00pa30BaTENIbHOM — YUPEXKJIEHUH BBICHIETO O0pa3OBaHHS
«AnTalicKuli  rocyJapCTBEHHBIM  I'yMaHUTapHO-IIEIAarOTMYECKUM  YHUBEPCUTET  HMMEHU
B.M. llykmnnay. @oHA OLEHOYHBIX CPECTB MpeIHa3HaYeH AJIs MPOBEPKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIH, 3asIBJICHHBIX B MPOrpamMMe JIUCHUIUTHHBI «Unc/ioBble CMCTEMbI» B COOTBETCTBUU
¢ yueOnpiM 1uianoMm 44.03.05 «llemarornyeckoe oOpa3oBanue (C ABYMS HTPOPMIIMU

NOAroTOBKH)» (poduis «Maremaruka u Madopmarikay) (kpamudukanus «bakamaspy).

Ilepeyens KOMIETEHIMIT ¢ yKa3aHHEM 3TanoB HX (OPMHUPOBAHMS B MPOLECCe OCBOEHHUS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

— Cnoco0eH OCyLIECTBIATh MOUCK, KPUTUYECKUI aHAIU3 U CUHTE3 UH(OpMaLny,
HOPUMEHSTh CHCTEMHBII MOAXO/ AJIsl PelieHus mocTaBieHHbIx 3ana4 (YK-1);

— CmocobeH ocBanBaTh U UCHOJIB30BATH TEOPETUUECKUE 3HAHUS M MPAKTUIECCKHE
YMEHHUS U HaBBIKM B NMPEIMETHON 00JacTH MpU PELIeHnH NMpodhecCHOHATBHBIX
3amay (I1K-1);

— Cnocoben (QopMupoBaTh pPa3BUBAIOILYIO OOPa30BaTENbHYIO Cpeay Juls
TOCTIDKEHUS] JIMYHOCTHBIX, NPEAMETHBIX W METallpPeIMETHBIX pe3ylIbTaToB
00yueHus cpeACTBaMu npernoiaBaeMbix yueOHbIx npeameto (ITK-3).

Kommeren Nuauxkaropsl O11eHOYHEBIE
11, cpeacTBa
ITaIBI
3namo: [TpaxTHko-
- [IK-1.1: 3HaeT CTpyKTYpY, COCTaB U AUJAKTHUECKUE ETUHUIIBI | OPHEHTUPOBAHHO
peIMeTHOM 00JacTH ( IPEernoaaBaeMoro npeaMeTa); e 3aJlaHue:
KOJIJIOKBHYM,
Ymemo: KOHTPOJIbHASI
- TIK-1.2: YMeer oCymiecTBIATs OTOOp y4eOHOTO comepkanus | padora, N3,

JUIS €ro peaju3alii B pa3IUYHbIX (opMax oOOydeHHUS B | HTOTOBBIM TECT.
cootBecTBUU ¢ TpeboBanusimu ®I'OCBO OO;

YK-1

MK-1 - VK-1.2: Tlpumensier norudyeckue (GopMbl M HPOLETYpH,

K-3 crocobeH K pediexkcuu Mo MOBOAY COOCTBEHHOW M UyXKOMH
MBICIIUTENIBHON 1€ATEIbHOCTH.

8 sTan

Bnaaoemw:
- TIK-3.1: Bnmameer cmoco0amMu WHTErpallud  y4eOHBIX
OpeIMETOB  JUIsl  OpraHM3aldd  Pa3BHBAIOIICH  y4eOHOMH
JEATEeTLHOCTH (MCCIIeI0BATENbCKOM, TPOSKTHOM, TPYMIIOBONA 1

Ip.).




Komnemenuyusa YK-1 c ykazanuem smana gpopmuposanus 6 npoyecce 0C80eHU
obpazoeamenvHoll NPOPAMMbL

Komnerenuust YK-1 (CriocobeH oCyIIECTBISTh MOUCK, KPUTHUUECKUM aHaau3 U CHUHTE3
uHpopManuy, TPUMEHATh CHUCTEMHBIM TMMOJIXOJ JUIA PEHICHWS TOCTaBJICHHBIX 3ajad)
dbopMupyeTcs Ha BOCBMOM 3Tarie OpMUPOBAHUS KOMITETSHITHIHA.

Komnerennmst YK-1 ¢opMmupoBanack B mpolecce H3yYeHUsS [aHHOW AWCIUIUIMHBI M
MPOJOKAT (POPMHUPOBATHCSA HA CICAYIOIMIUX Kypcax B IMPOIECCe M3YUCHUS IPYTHX YUCOHBIX
JTUCIUIIINH, TPOXOXKJACHHUS IPAKTUK W MTOTOBOM TOCYAAapCTBEHHOW aTTecTtanuu (3ammra
BBIIYCKHOM KBaJM(UKALNOHHON pabOThI).

TumoBoe KOHTPOJBHOE 3aJaHHE I OICHKH CHOPMUPOBAHHOCTH JAHHON KOMIIETEHIIUU
HaIpaBJE€HO Ha JEMOHCTPAIMI0 TOTOBHOCTU OCYIIECTBJISITH TOWCK, KPUTHYECKUN aHAIU3 U
CHUHTE3 HH(POPMAIIMH, IPUMEHSATh CHCTEMHBIN MTOAXO/ IJIs1 PEIICHHS MTOCTABJICHHBIX 3a/a4.

Komnemenyusa I1K-1 c ykazanuem smana gpopmuposanus é npoyecce 0C60€HUA
obpazoeamenvHoll NPOPAMMbL

Komnerennus [IK-1 (Cnocoben ocBauBaTh M HCHOJIb30BaTh TEOPETUYECKUE 3HAHUS U
IPAaKTUYECKHE YMEHUS M HABBIKM B MPEIMETHOM 00JacTu HpU pereHu NpodhecCHOHAIbHBIX
3a1a4) hopMHupyeTcs Ha BOCBMOM 3Tare (GOpMHPOBAHUS KOMITCTCHIIUH.

Komnerennust I1K-1 ¢opmupoBanack B mpoliecce H3yuyeHHMs JaHHOM JUCLUIUIMHBL U
IPOJIOIDKUT (POPMUPOBATHCS HA CIEAYIONIMX KypcaxX B IPOIECCEe M3YYEHUS APYIHX y4eOHBIX
JUCLUIUIMH, TPOXOXKACHUS MPAKTUK M MTOTOBOM TOCYAAapCTBEHHOM arrtectanuu (3amuTa
BBIITYCKHON KBaNU(UKALMOHHON paboThI).

TumoBoe KOHTPOJIBHOE 3aJaHHMe JJIS OIEHKH CPOPMHPOBAHHOCTH JTAHHOW KOMIIETCHITHH
HalpaBJIEHO Ha JIEMOHCTPAIMIO TOTOBHOCTH OCBAaMBaTh U MCIIOJb30BaTh TEOPETUUECKUE 3HAHUSA
U TIPAKTHYECKUE YMEHHS U HABBIKM B MPEIMETHON O0JIACTH MPU PEUICHUH MPOo(ecCHOHATBHBIX
3ajad.

Komnemenyus I1K-3 c ykazanuem smana popmuposanus 6 npoyecce 0ce0eHus
00pazoeamenvHoil NPOPAMMbL

Kommnerennus [1K-3 (Ciocoben ¢popMupoBaTh pa3BUBAIOIIYI0 00pa30BaTEIBHYIO CPEMY TS
JOCTMDKEHUSI  JIMYHOCTHBIX, TMPEIMETHBIX MW METalpeJAMETHBIX pe3yabTaToB OO0Yy4YeHUs
CpPEeICTBAaMHU IMPENOJaBaeMbIX Y4eOHBIX MpeaAMeToB) (GOpMUPYETCSs Ha BOCBMOM 3Tame
(dbopMHpOBaHUS KOMIIETEHIINH.

Kommnerennust T1K-3 dopmupoBanace B mpoliecce H3ydeHUS TaHHOW JAUCIUIUIMHBI M
IPOJOJDKUT (POPMUPOBATHCS Ha CIEAYIONIMX KypcaxX B IPOIECCE M3YUEHHUS JAPYIHX y4eOHBIX
JUCIUIUINH, TPOXOXACHHUS MPAaKTUK M HWTOTOBOW TOCYAAapCTBEHHOM arrectanuu (3amura
BBIITYCKHON KBaTM(PUKAIMOHHOMN paboThI).

TunoBoe KOHTPOJIbHOE 3a/laHue JJs OLUEHKU CHOPMUPOBAHHOCTH NAHHOW KOMIETEHIIUU
HalpaBJIeHO Ha JEMOHCTPAIMI0O TOTOBHOCTU (OPMHUPOBATH Pa3BUBAIOIIYI0 00pa3oBaTeIbHYIO
cpeny JUisl JOCTHUKEHUS TMYHOCTHBIX, IPEIMETHBIX U METANPEeIMETHBIX PE3yJIbTaTOB 00yUEHUS
CpeACTBaMU MPENoJaBaeMbIX y4eOHBIX MPEIMETOB.

1. Tunosoe xkonmponvroe 3adanue na smane gpopmuposanus YK-1, I[IK-1, I[1K-3:



el A
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No o

8 cemecT

Oo0pasen BapuaHTa KOHTPOJILHOM padoTsI (8 cemecTp)

Bapuanr 1

Coxparuth JpoOb , UCTI0JIB3Ys anroputM EBkinna.

Kaxkwue u3 uucen: 631, 637, 1027, - aBisitoTcst IpOCTHIMHU?
C nomopto kanoHnueckoro pasznoxenust Haitu HOJl u HOK uncen 572 n 1118.
Pemnth B HaTypanbHBIX YUCIIAX CUCTEMY ypaBHeHHl: x + y =150
HO/I(x,y) = 30.
Pemuthb B nenbix unciax ypaBuenue 43 x +37 y = 21.
Beinonauth ykazanusie aerctus: 400425 : 235 + 10445 — (235 - 34s5) = |
[IpencTaBuTh YMCIO X B YKa3aHHOW CHUCTEME CUUCIICHHS €ro KpaTKol U pa3BepHYTOM
cUcTeMaTH4YeCcKo 3anuchio: a) 3A9,2416 = x10; 6) 2135,46875 = x4 .

Kpurtepum o11eHKH KOHTPOJILHOI PaGOThI:

Kaxnoe 3amanue paboThl OlIeHUBAETCS B Oajuiax; MpH JOMYIICHHBIX ONIMOKaX OIICHKA 3a
3aJ]aHue CHHKACTCSI.

3amanue No6 maHHOM pabOTHI OLIEHUBAETCS B 2 0ajuia, ocTajibHbie — B 1 Gasu.
MaxkcuMalibHO BO3MOXKHOE YUCIIO 0aoB 3a paboTy — 8 GaioB.

[Ipu onleHMBaHWY 3a/1aHUs YIUTBIBACTCS] aKKypaTHOCTh OPOPMIICHHUS U TTOAPOOHOE
ONMCaHUE X0JIa PELIEHUS CO CChIJIKAMH Ha COOTBETCTBYIOIINNA TEOPETUUECKUI MaTepHall.
Hrorosas orneHka 3a Bcro paboTy COOTBETCTBYET MPOICHTY MOJIYYCHHOTO CYMMapHOTo Oaia
10 OTHOIICHUIO K MAKCHMAJIbHO BO3MOYKHOMY YHCITY OaJlIOB.

[MonoxuTenpHON cuuTaeTCs OlICHKa 3a paboTy He MeHee 60%. [Ipu oTpunaTenpHOIl oleHKe
CTYJICHT MEePENHChIBAET paboTy 3aHOBO (APYTOil BApUaHT).

CTyneHT MOXeT NOBBICUTh PEHTUHIOBBIN 0ajll, BHIIOIHUB PabOTy Ha/l OLIMOKaMU.

PeiiTunroBsiii 6ast 3a MOBTOPHYIO paboTy U Ipu paboTe Haj OMIMOKaMU HE MOXKET ObITH
6oubie 75 %.

2. Tunoeoe konmponvHoe 3a0anue na smane gpopmuposanusa YK-1, [1K-1, I[1K-3:
Bonpocsl kK KOJLIOKBUYMY 10 Teopuu 4nce (8 cemectp)

OTHOIIEHUE IEIMMOCTH M €ro MpocTeiiine CBONCTBA (JI0Ka3aTh Jt00bIe 3 CBOHCTBA).
Jlenenwne ¢ octatkoM. TeopeMa o IeIEHUN C OCTAaTKOM (C TOKa3aTeIbCTBOM!).

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

Anroputm EBxnmpna (¢ npokasarensctBoM 2-X cBoiictB HOJI, nexammx B OCHOBE
anropuTMa), Teopema Jlame; pacmupenHslii anroput™ Epknnpa.

B3anMuo mpocThie uncina (1oka3ath Jr00bie 2 CBOHCTBA).

HOK u ero cBoiicTBa (0Ka3aTh Jr00bIe 2 CBOIICTBA, B TOM UHUCIIE - TEOPEMY O B3aUMOCBSI3U
H.0.JI. ¥ H.0.K.).

IIpocteie uncna. CBoiicTBa MPOCTHIX YHCEN (JI0Ka3aTh CBOWCTBO HAUMEHBILIETO IPOCTOrO

JISTUTEIIS YMCila ¥ OCHOBHYIO Teopemy apudmetuku). HepaperncTra UeObiméBa st 77 (x).

UucnoBbie QyHKITUU (YUCIIO B CyMMa HAaTypaIbHBIX JCTUTEINCH).
Koneunrbie niennsie 1podu. CymiecTBOBaHNE U €IMHCTBEHHOCTh 3HAYEHUS LIETTHON JPOOH.



10. IMoxxomsimue apoOW JyUIsi TaHHOW KOHEYHOM IeMHOW IpoOM W WX CBOMCTBa (J0Ka3aTh

11.

12.

A

mo0ble 2 CBOICTBa, B TOM YHUCIE - TEOPEMY O B3aUMOCBS3M COCEAHMX IOAXOMSALINX
npo0eit).

CucremaTH4ecKHe YMClIa; TEOPEMA O CYLIECTBOBAHUM M €IMHCTBEHHOCTU IPEICTABICHUS
HaTypaJbHOI'O YHCJa B BUJAE CHUCTEMATHYECKOM 3alucu IO JH000My OCHOBaHMio (>1 ;
Nepexo M3 OIHOH CHUCTEMBbI CUUCICHUS B JAPYTyI0; apu(METHYECKHe OIepaluu Haj
CUCTEMATUYECKUMU YHCIAMH.

PeieHne HeompeeNeHHBIX ypaBHEHHMU IepBoil cremenn ax + by = ¢ (¢ momomipio
anroputMa EBKnmza, pacmmpeHHOro anropurMma EBkinaa, ¢ IOMOIIBK MOAXOISIIHMX
npobeit).

Kputepuy olieHKM 0TBETA HA BONIPOCHI KOJLJIOKBHUYMA:

. KomnokBuym mpoBoauTcsi B NMUCBMEHHOH (opme 1o Owmieram: MEpBBI BOMPOC U3

IIPOrpaMMbl KOJUIOKBMYMa IIPEIIOJIAraeT MOJHbIM OTBET C JOKAa3aTeIbCTBOM OJHOW U3
TEOpeM, BTOPOW BOIPOC TMpenanoyaraeT (GpopMyTUpOBKY ONPEACICHUN TOHSATHHA C
WJUTIOCTpALIMEd UX IPUMEPAMU.

. Kaxnplii Bompoc Owmiera omeHHMBaeTcs B OayuiaX; MpH JOMYIICHHBIX OIMIMOKAX H

HETOYHOCTAX B (hOPMYIHUPOBKAX OIMpPEAeTCHUI U JOKa3aTeNIbCTBE TEOPEMbI OIEHKA 3a
BOIIPOC CHHMKAETCS.

. Bormpoc Nel ornenuBaercsa B 3 6amra, Ne2 — B 1 6aymm1. MakcuManbHO BO3MOYKHOE YHCIIO

OamoB 3a pabory — 4 Gaa.

. HpI/I OLICHUBAHHWU OTBCTA YUUTBIBACTCA: IIPABUIIBHOCTDH Q)OpMYHI/IpOBOK; YCTAHOBJICHUC

B3aNMOCBA3U TeOpI/II/I nu HpaKTI/IKI/I; COIIGp)KaTCJH)HOCTI) nu apFYMeHTI/IpOBaHHOCTI).
MOJIHOTA U CTPYKTYpHAs JIOTHYHOCTh JI0OKA3aTeNbCTBA; MTyOHHA 3HAHHI BOMIPOCa.
UtoroBast (peHTHHroBasi) OLEHKAa 3a KOJUIOKBUYM COOTBETCTBYET IPOLIEHTY
MOJIYYEHHOTO CYyMMapHOro Oajjia Mo OTHOIICHUIO K MAaKCUMaIbHO BO3MOXHOMY YHUCTY
0ajoB.

. [lonoxurenbHoil cuurtaercsa oueHka He MmeHee 60%. Ilpu oTpuLaTeNnbHON OIEHKE

CTYJICHT TIepeCAaeT KOJJTIOKBIUYM 3aHOBO (Ipyroi OujeT, u He 6oiiee 2-X pas).
PeliTuHTrOBBIM 6as1 32 MOBTOPHYIO Mepecaayy He MOXKET ObITh 6osbiie 75 %.

3. Tunosoe xonmpoavHoe 3adanue na smane gopmuposanus YK-1, I[1K-1, I[1K-3:

Oo0pa3zen BapuaHTa HHAMBUIYAJBHOIO JOMAIIHEro 3a1aHus (8 cemecrtp)

Bapuant Nel

Jlokasath, 4to s Jiro0oro HatypansHoro n 7" +11-3" xpatHo 4.
Jus uucen a = 3441, b = 414 naiitu HO/J (a,b) 1 HOK (a,;b) ¢ momompto anropurma

EBxinna; naiitu npencrasienue HOJI (a;b) B Bume nuHeiHO# koMOMHauK yrcen a u b.

Nookow

HaiiTu uncno HaTypaibHbIX aenurteneit uncna 4820.

C nomoupto kanoHnueckoro pasznoxenust Haitu HOJl u HOK uncen 572 n 1118.
Br16paTh npocThlie uncia u3 oTpe3ka HaTypalbHOTO paja ot 610 mo 650.
BeimonauTh ykazanubie aeinctust: 122235 : 245 + 10435 — (235 - 34s5) = .
[TpencTaBUTh YKUCIIO X B yKa3aHHOM CHCTEME CUMCIIEHHS €r0 KpaTKOM U pa3BepHYyTOU

CHUCTEMaTH4eCKOH 3amuchio: a) 3A7,4216 = x10; 6) 3276,46875 = x4 .

o

Peuruth ypaBHenune 59X +17Yy =7 4eTbpbMs criocOOaMU: ¢ MMOMOIIBI0 anroput™a EBkina,

pacIIMpeHHOro anroputMa EBKiMIa, MCrosib3ysi CBOMCTBA MOAXOISIINX APOOeH, CBEACHIEM
K CPaBHEHHIO.

9. Haiitu ocrarok ot menerust 3+ + 7% ma 25.

10. PemuTh cpaBHEHHS (MCIIOJIB30BAaTh METOI MPeoOpazoBaHmst KOAPPHUIMEHTOB, GOPMYITY
Ditnepa, MOIXO0AAIINEe IPOOH):



4x =18(mod15);
14x =50(mod62) ;
113x =89(mod 311).

11. Pemuth cucTeMy CpaBHEHHI HCHOJB3Ysl METOJ HOCIEI0BATEIbHOM MOJICTAHOBKH H
KHTACKYIO TeOpeMy 00 ocTaTKax:

3x =5(mod13);
2x =17(mod 21);
5x = 31(mod 32).

12. Haiitu nopsiiok kiacca BeraetoB 9 mo moayiio 19. Kakue erie kiracchl BHIYETOB I10
MonyJr0 19 nMeroT ToT *e nopsaok?

13. Pemmts cpaBHenus : 21x* = 5(mod 43), 8" =1(mod 23) ucronb3ys cBOWCTBA MHAEKCOB U
TaOIUIBI UHAEKCOB.

14. Haiitu anuny npeanepuoa U JUIMHY Mepuojia AECITUYHON IpoOH, B KOTOPYIO oOpalaercs
OOBIKHOBEHHAs1 HECOKpaTUMas ApoOb co 3HameHaTenem 350 .

Kputepun ouenku 3aganuii UJ13:

1. Kaxnoe 3ananue M]3 onieHuBaeTcs B 1 6amt; nmpu AOMYIMIEHHBIX OMIMOKAaX OIEHKA 32
3a/IaHK€E CHIDKAETCS.

2. Ilpu onleHMBaHUM 33/1aHUSI YYUTHIBAETCA AaKKYypaTHOCTh OPOPMIICHHUS U TIOJPOOHOE
OMNHMCaHUE X0/Ia PEIICHUSI CO CChUTKAMHU Ha COOTBETCTBYIOIIUM TEOPETHUECKUN MaTEepHal.

3. MHrorosas oreHka 3a BCIO pabOTy COOTBETCTBYET IMPOIICHTY MOJyYEHHOTO CyMMapHOTO Oaia
M0 OTHOIICHMIO K 001eMy yucity 6amioB 3a Bce M/13.

4. Omnenka 3a /13 He menee 60% cunTaercs noiaoxuTenapHol. [Ipu oTpunatensHoil oneHke
CTYJICHT BBITIOJHSCT paOOTy Ha/I OIMOKAMHU; PEHTHUHIOBBIN OAJLT 32 IIOBTOPHYIO padbOTy HE
MOJKET OBITH OobIe 75 %.

5. Ouenka anHynupyertcs, eciu Ha 3aumre MJI3 (mpu cobecenoBannu ¢ npenogaBaTesiem)
CTYZIEHT H€ INOATBEPINII CAMOCTOATEIBHOCTD €r0 BBIITOJIHEHMUS.

6. Ouenka 3a /I3 cHmkaeTcst mpu HECOOIIOJCHUH CPOKOB €ro caun: MuHyc 1% 3a
KaKJIbII IIPOCPOYCHHBIN JICHb.

4. Tunosoe xoumpoavhoe 3a0anue na smane gpopmuposanus YK-1, [1K-1, ITK-3:

OO0pasen BapuaHTa MPOBEPOYHOH PadoThHI MO TeopuM cpaBHeHmi (8 cemecTp)
Bapuant Ne 1

1. Haiigure ocrarok ot aeixeHus 359 ua 17.
2. Pemmte cpaBHeHus: a) 14x =30 (mod 21); 6) 12x =52 (mod 16); B) 5x =11 (mod 23).
3x =5(mod13);

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

[Mpumeuanue. 3adanue Nel oannoti pabomul oyenusaemcs 6 2 6anna, Ne2 — 6 1,2 banna
(o 0,4 3a xascooe cpasuenue). Maxcumanvho 603mModiCHOe Yucio 6annos 3a pabomy — 4,2
banna.

Oo0pa3zen BapuaHTa NPOBEPOYHON PAdOTHI MO HEMHBIM AP00sM (8
ceMecTp)



1.

Bapuant Nel

Paznoxute B 1ienHyro a1poOb M 3aMEHUTH MOAXOASIICH ApoObio ¢ TouHOCTHIO 10 0,001
qucio Vv 29.

HaiiTi 3Ha4eHne enHbIX IpoOeii:

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

0) OECKOHEYHOU MEPHOTUICCKON LETHON Ipodu [2; (3,1)]; COCTaBUThH YpaBHEHHUE, OJIUH
13 KOPHEH KOTOPOTO PaBEH ATOMY YHUCIY.

Pemmnte B menmpix unciax ypaBHeHuE 59X —27y =7c momolnplo amnmapara IeHHbIX
TIpoOeii.

[Tpumevanue. Kasicooe 3adanue dannoi pabomwi oyenusaemcs ¢ 1 6aun. Makcumanvho
803MOdHCHOE HUCIO0 bannos 3a pabomy — 4 banna ( 3adanus 2a u 26 oyeHu8arOmcs
0moenvHo).

5. Tunosoe konmponvHoe 3adanue na smane gopmuposanusa YK-1, I[IK-1, [1K-3:

O0pa3en BapuaHTa KOHTPOJIBLHOI'O ONPOCa MO TeOPpUH cpaBHeHUii (8 cemecTp)

g~ wbnE

o~

10.

11.

12.

13.
14.
15.

Bapuant Ne 1

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

3anuIInTe MOJHYIO U MIPUBEICHHYIO CUCTEMBI BEIYETOB 110 MO0 12.

ChopmynupyiiTe TeopeMy Diisiepa 1 €€ YaCTHBIN cirydail — Teopemy Depma.

UYro Ha3wiBaeTcsi pemienuem cpaBHenus f(x)=0 (mod m) ? [Ipusenute npumep.

CKOJIBKO pelIeHH MOXET HWMeTh cpaBHeHHe ax = ¢ (mod m) B ciydae ero
pa3pemumMocTu?

[IpuBenute npumep cpaBHeHus ax = 6 (mod 12)

a) He UMEIOLIETO PeIIeHHI;

0) umeroniero 1 pemiexHue;

B) UMEIOIIETO 3 pelIeHusl.

JaiiTe onpeeneHue mokasarens (MopsKa) Kjiacca BBIYETOB 10 MOYIIIO /1.

Kaxwe 3Ha4eHHst MOTYT IPUHMMATD TTOKA3aTelH KIIaCCOB BBIYETOB IO MOAYIIO 52 ?
CKOJIbKO CYIIECTBYET KJIACCOB BBIYETOB C TOKa3aTelieM O M0 MPOCTOMY MOIYIO p?
[TpuBenure npumep B ciydae 6=26 u  p=53.

Kakoe umcio Ha3wpiBaeTCs MEpBOOOpa3HBIM KOPHEM MO MpocTomMy moxaymo p? Kakoit
MoKa3aresb UMeeT IepBO0OOpa3HbIi KOPEHb 10 MOIYIH0 43 ?

YeMmy paBHO YHUCIO MEPBOOOPA3HBIX KOpHEH MO MpocToMy Monayito p? CKOJIBKO MX B
ciyqae p= 47 ?

3Huast, uto 10 sBisieTCs MepBOOOPA3HBIM KOPHEM MO MOAYIO 17 , HaiuTe OCTalbHBIC
epBOOOPA3HbIC KOPHH TI0 3TOMY MOYIIO.

YT0 HA3BIBACTCSI MHCKCOM YHCIAa g MO MPOCTOMY MOJYJIIO p MPU OCHOBaHHU ( ?

TIpy moMoIM TabNMI MHIEKCOB pemuTe cpaBHenne 21x* =5(mod43) .

B dem 3akirOYarOTCS  JIOCTATOYHBIC  YCIOBHS  BO3MOXKHOCTH  ITPEJICTABJICHHS
N . a N .
HECOKPATUMOIN OOBIKHOBEHHOU TpoOH B: a) B BUJI¢ KOHEYHOU (-M4HOU npodu; 0) B

BUJIC YHCTO NMEPUOANYECKON (-UYHOW IpoOu; B) B BUJE CMEIIAHHOW NMEPUOIUYECKOM (-
nyHoM pobu? Kak atu ycnosus popmynupyrotcs, eciu =10 ?



16. YcraHoBuTe BHUI JECATUYHBIX JpoOeH, KOTOphIE TONYYAlOTCA TMpU OOpalleHuH
. 1.1 3
OOBIKHOBEHHBIX ApOoOeH: —;—;—;—
25 14 33 45
17. Kak HaxoauTCs JUIMHA TIEPUOJIa U JUTUHA TIPEIeproaa Ipu o0paieHuu 0OBIKHOBEHHOU
Ipobu B Q-MUHY0?
18. HaiimuTe miMHY Tpeanepuofa W JUIMHY [EepPHOAa JECSITUYHOW ApoOu, B KOTOPYIO
oOparmaercsi OOBIKHOBEHHAss HECOKpaTuMasi IpoOb co 3HaMeHaresaem 18 .
19. Chopmynupyiite oOmmii mpusHak aeaumoctH [lackans.
20. Cpopmynupyiite npusHaku aenuMoctd Ha 3,4,9,11 B necsITUYHON cCHCTEME CUUCIICHHS.
[TpuBeauTe NPUMEDPHI.
21. BeiBenuTe MpU3HAK JETMMOCTH Ha M B CUCTEME CUMCIICHHUSI C OCHOBaHUEM ( HpH

m=4,q="1.

Kpurepuy olileHKH KOHTPO.JILHOI'0 0IIPoca:

1. Kaxmprii Bonpoc oreHuBaeTcs B 1 Gaw.

2. HWroromas olleHKa 3a BECh ONPOC COOTBETCTBYET NPOICHTY IPABWIBHBIX OTBETOB IIO
OTHOIIICHHUIO K 00IIIEMY YHCITy BCEX BOIIPOCOB.

3. OreHka 3a oMpoc CUUTACTCS MOJOKUTENBHOM, €CJIM CTYIEHT OTBETHII MPABUIHLHO HE MEHEE,
yem Ha 60% Bcex BOIIPOCOB.

6. Tunosoe xonmponvHnoe 3adanue na smane popmuposanus YK-1, I[K-1, I[1K-3:
HUrorosslii Tect

10 TEOPUHM YKCes] U YUCJIOBbIM cucTeMam (8 cemectp)
IlI/IIlaKTI/I‘IECKI/Ie €¢AMHUIbI:

JenumocTh U MpOCThIE YUCIA.
CucreMaTnuecKie 4ncia.

OTHoOIIICHNE CPaBHEHHS B KOJIbIIe Z U €r0 OCHOBHBIE CBOWCTBA.

CpaBHEeHUS U CHCTEMbI CPaBHEHUI C HEU3BECTHOM BEIMYMHOM.

[Toka3zarenu (OPSIAKK) YMCEI M KJIACCOB BBIYETOB MO JAHHOMY MOAYII0. MHIeKCHI uncen
1 KJIaCCOB BBIUETOB 110 JAHHOMY MOJYIIIO.

JIByusieHHbIE CpaBHEHUS 10 IPOCTOMY MOy 0. KBasgpaTHUHbIE BBIYETH M HEBBIYETHI.
ApudmeTnueckre NpuIoKeHUs TEOPUN CPaBHEHUH.

8. IlpencraBneHue AEHCTBUTENbHBIX YHCEN LIETHBIMU IPOOSMH.

ks whE

~N o

1. IEJIMMOCTD U ITPOCTBIE YNCJIA

1. TIpu geneHuM 1EIOr0 YKCIIa @ Ha HEKOTOPOE IE0e MOJOKUTEIBLHOE YUCIo D yacTHOE paBHO
g, a octatok I'. Kakue u3 yTBepKJI€HUH MIPU STOM SIBJISIFOTCSI BEPHBIMU?
1) a=bg+r, 0<r<b; 2) HO/I(a,b) = HO/(b,r); 3) HO/I(a,b) = HO/(q,r);

4) Ilpu nenennu —a Ha b ocratok paBen —r. 5) IIpu nenenun —a Ha b octatok paBen b—r.

2. TIpu nenenny a Ha 7 0cTaToOK paBeH 2. OCTaTOK NPH JeTeHHH a° Ha 7 PaBeH ...



3. Haubonpmuit o6uuii nenurens ais yucen 589 u 713 HaxoauTces B MHTEpBaJe
1) (0:9); 2) (9;20); 3) (22;30); 4) (30;35).

4. Hammewnsblnee oOrmiee KpaTHoe uncen 952 u 588 paBHo ...

5. Ilpocroe 4mciao 2 BXOJUT B KAaHOHHUYECKOE PA3JIOKECHHE JII0OOOTr0 HATYpaJbHOTO JCITUTEIIS
yrciia a=5544 ¢ noka3aTeiaeM CTCIICHH o TaKUM, 4TO

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

6. Ilycts umcna @, b u C npencraBiaeHsl B BUjue a=pf-py-..-pd, b=pl pl ... pl,
c=p/-py-.-pl, roe Bce Pi — MOMAPHO pa3IMYHBIC MPOCTHIC YKCIA, & Bce ;> 0, fi> 0, Vi 0.
3aBepiinTe Kakaoe W3 MPEAJIOKEHUN COOTBETCTBYIOIIMM €My 3aKIIOUCHHEM TaK, YTOOBI
HOJIYYHIIOCH BEPHOE YTBEPIKICHHE:

1) Ecniu ¢<=HO/I(a,b), T0 ...; 2) Ecnu ¢ — obmuii genurens uncen au b, 1o ...

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

5) Ecnu ¢ He sBisercs o0muM aenureneM uucen a u b, to ... .

Lk.

a) yi=max{a; £}, i=1,2,...K. 0) yi=min{a; £}, i=1,2,... K. B) vismin{a; £}, i
r) yixmax{a; A}, i=1k. x)yi>min{e; A} misa nexoroprix i (1<i<k).

7. Kakue U3 cneayroumx Yuces siBIs0TCS IPOCThIMU?
1) 473; 2) 273; 3) 149; 4) 281; 5) 119.

8. Kakue u3 yTBep KI€HH SIBISIOTCS BEPHBIMU?
1) Yucno nenures Ha 45 TOrAa U TOJIBKO TOT/Ia, KOT/Ia OHO JEJIUTCS Ha 5 v Ha 9.
2) YUucno genutcs Ha 45 TOrAa ¥ TOJIBKO TOT/Ia, KOTJIA OHO JEUTCS Ha 5 1 Ha 3.
3) Yucno nenures Ha 12 Toraa v TOJBKO TOT/Ia, KOTAa OHO JCJUTCS Ha 2 U Ha 6.
4) Yucno genutcs Ha 12 Toraa v TOABKO TOTa, KOTJIa OHO JENUTCs Ha 4 1 Ha 3.

9. Ilpocroe uncino 3 BXOAMT B KAHOHMYECKOE Pa3IOkKEHHE JIF0OOr0 HATypalbHOIO KpPaTHOTO
yrcia a=2520 ¢ moka3aTeiaeM CTEIICHH o TaKUM, 4TO

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

10. Jlns ancen a=28.31%.721 y b=212.51%.71% yx HauGombmIHit 0OIMIA NEUTENb paBeH
1) 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 0OIIEE KPATHOE PABHO
1) 212_315_514.721. 2) 212‘514‘721. 3) 212‘315‘721. 4) 220_315‘514‘736_

12. ITpu nenennn Ha —142 MOKET NOJIYYUTHCS OCTATOK
1) 187; 2)-45; 3) 56; 4) —160.

13. OcraTok ot nenenus yucia —135 Ha 14 paBeH
1)9; 2)-9; 3)5; 4)-5.

2. CACTEMATHYECKHUE YUCJIA

1. Yncno 430415 B ieCTUpUYHON CUCTEME CUMCIIEHUS 3allUIIETCS KaK

1) 42212; 2) 2424¢; 3) 212246; 4) 5311336

2. Yucno 1101010112 B BOCBMUPUYHOM CUCTEME CUUCIICHUS 3alTUIIETCA KaK
1) 356g; 2) 653g; 3) 642g; 4) 753s.



3. Yucno 11101010112 B miecTHaALATUPUYHON CUCTEME CUMCIIEHUS 3alMILETCS KaK
1) 3101116; 2) 3(10)1116; 3) 38(12)16; 4) 3(10)(11)1s.

4. OcHoBaHHE (] B CUCTEME CUHCIICHUS, B KOTOPOH BBIMOIHSETCS paBeHCTBO 3644=30014,
PaBHO ...

5. Tabnuna

4 5 6
6|20q| 26q | 30q
7| 24q | 2(11)q | 364
8128q| 34q |40q

ABIIACTCA 4aCTbIO Ta6JII/II_IbI YMHOXCHHUS B CUCTEME CUHCJICHHSA C OCHOBAHUECM (], paBHBIM ...

6. Yucno 100324 B IeCATHYHON CUCTEME CUMCIICHUS 3AMUIIETCA KaK
1) 1038; 2) 78; 3) 270; 4) 288.

7. 400425 : 235 + 1044s =
1) 2333s; 2) 2223s; 3) 3223s; 4) 3334s.

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

9. Yucno 148 B BOCBbMUPUYHOMN CHCTEME CUMCIICHHUS 3aIUILIETCS KaK
1) 422g; 2) 224g; 3) 24g; 4) 242s.

10. PaBenctBo 254+345=1043 BO3MOXHO B CUCTEME C OCHOBaHUEM (=...

11. Yucno 46 3anuceiBaeTcst TEMH e UPpaMU, HO B OOPaTHOM MOPSAJKE B CUCTEME CUHUCICHUS
c ocuoBanuem 1)7; 2)8; 3)9; 4) 12.

12. PaBeHcTBO 45=231¢ BBINOJIHSETCS, ECIIN OCHOBAHUE CUCTEMBI CUUCIIEHHUS (| PaBHO ...
1) 4; 2)5; 3)6; 4)8.

3. OTHOIIIEHUE CPABHEHUS B KOJIBIIE Z M1 ETO OCHOBHBIE CBOVCTBA

1. st menbix umcen a, b, m (m=0) yreepxkaenne a=b(mod m) He paBHOCHIIBHO YTBEPKICHHIO
1) a=mqg+b (qe Z); 2)(a—b): m; 3)awub umeroT oMMHAKOBBIC OCTATKH MPH JCTICHUH

Ha M;
4) a=bm.

2. YrBepxnenue «aucio N umeet BuI 10k+3» paBHOCHIBHO CPaBHEHHIO

1) n=10(mod 3); 2) n=3(mod 10); 3) 10 =3 (mod n); 4) n=k (mod 10).
3. YcTaHOBUTE COOTBETCTBUE MEXKAY PABHOCUIIBHBIMU YTBEPIKICHUSAMU:
1) a u C UMEIOT OJTMHAKOBBIC OCTaTKH Tipu jaejieHuun Ha b (b#0) a) a = b(mod c)

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



4. PaBeHCTBa ?—i—? =5 u ?? = Z]. HUMCIOT MECTO B KOJIBII€ KJIACCOB BBIYETOB 110 MOAYJIO m
1) m=8; 2) m=9; 3) m=10; 4) m=11.

5. MyJbTHUIUTMKATUBHYIO TPYIITY 00pa3yeT CIeNyIoIIasi COBOKYITHOCTh KJIaCCOB BEIYETOB
10 MOJTYJIF0 M=6:

6. IlomssmMu IBISTOTCS KOJIbIIa KJIaCCOB BBIYCTOB I10 MOJAYJIIO m
1) m=2; 2)m=7; 3)m=8; 4)m=09.

7. s knmacca 3 (mod 8) o6paTHsIM sBIseTcs Kiace: 1) 1; 2) 6; 3) 5; 4) 3.

8. [TosnHyI0 cucTeMy BBHIYETOB IO MOAYJII0 M=5 00pa3yeT COBOKYIMHOCTb YUCEN:
1) {0,7,-7,13,15}; 2) {-16,-15,24,32,48}; 3){4,19,61,82,5}; 4){72,62,50,21}.

9. KonnuecTBo HATYpaJIbHBIX YUCCJI, HC NPCBOCXOAAIIUX a=125nu B3aMMHOIIPOCTBIX C d, paBHO

10. IIpuBeaEHHOM CUCTEMO BBIYETOB MO MOJTYJTI0 M=12 SBJIIETCSI COBOKYITHOCTH YHCET
1) {0,1,17,23}; 2){1,35,7,11}; 3){-47,17,31,-1}; 4){-13,17,19,23,25}.

11. Ocrarok ot menenns 3'%° na 5 pasen: 1)4; 2)3; 3)1; 4)9.
12. Tlocnenuss uudpa B 1eCATUYHOM MPEICTABICHUH YK CIIa 3126 paBHa: 1) 4; 2)3; 3)1; 4)9.

13. HOCJ’IGI[HI/IG JIBEC I_II/ICI)pLI B ICCATUYHOM MPCACTABJICHUHN YUCIIa 3243 PpaBHBI:
1)81; 2)27; 3)43; 4)29.

14. CxonpKkMM KjlaccaM BBIYETOB MO MOIYJO 21 MmpuHaAiIeKaT BBIYETHI M3 OJHOTO Kilacca Io
Moy 77

11; 2)7; 3)3; 4)21
15. Pemienuem ypaBHEHUs é—%z?, rme 3 W 7 — KJIacchl BHIYETOB IO Moxaymto 11, sBasiercst
KJ1acc

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

16. MynbTUIIIMKATUBHYIO TPYMIy OOpaTUMBIX 3JIEMEHTOB 00pa3yeT cielyrolas COBOKYITHOCTb
KJIACCOB BBIYETOB 110 MOAYJIIO &.

17. KonuuecTBO KIaccoB B MYJbTUIUITMKATUBHON IpyIe oOpaTUMBIX 3JIEMEHTOB IO MOJYJIIO 28
pasHo: 1)12; 2)14; 3)7; 4)4.

18. KonnuecTBo 371€MEHTOB MYJIbTHUIUIMKATUBHON I'PYMIBI OOPAaTUMBIX 3JIEMEHTOB MO MOJYIIO

29 paBHo: 1) 16; 2) 14; 3) 28; 4) 29.
4. CPABHEHUSI U CUCTEMBI CPABHEHHU C HEM3BECTHOM BEJIUYNHOMN

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

2. Cpasuenne 20x° — 19x°+15x+6 = 0 (Mod 5) paBHOCHIEHO CPABHEHHUIO:



1) 4x*+1 =0 (mod 5); 2)x*+1=0 (mod 5); 3)x>~1=0 (mod5); 4)3x+1=0 (mod 5).
3. Yucno pemiennii cpaBuerust aXx = b (mod 11) mosket 6wiTh paBho: 1) 0; 2) 1; 3)2; 4) 11.

4. Yucno peurenuit cpaBHenus ax = b (mod 10) B ciyyae ero pa3pemmMoCTH HE MOXKET OBITh
paBubiM: 1)2; 2)3; 3)4; 4)5.

5. CpaBaenune ax = 18 (mod 30) B 3aBUCUMOCTH OT IMPUHUMAEMOT0 3HAYCHHSI d MOKET UMETh
pa3IMYHOE KOJIMYECTBO PEIICHHH. Y CTAHOBUTE COOTBETCTBUE MEKAY 3HAYEHHUEM d U YUCIOM
peuienuii cpaBueHus 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. Pernenuem cpasuenus 13x =4 (mod 5) sBinsercs kiace Beiueron: 1) 1; 2) 2; 3) 3; 4) 4.
7. Pemenuem cpaBuennst 15x =9 (mod 6) ne sBasiercs knace Borueros: 1) 1; 2) 2; 3) 3;4) 5.
8. Hucio pemrenuii cpasuenus N-oi crernenu f(X) = 0 (mod p), rae p — npocroe yucio, 6osbinee
N, HEC MOXKET OBITh:

1) paBHbIM N; 2) MeHBIIMM N; 3) GosbmuM N; 4) paBHBIM p.

9. Hepa3zpemMbIMHU SIBJISIIOTCS] CUCTEMbI CPaBHEHHUI:
1) 2x =1(mod 4); 2) 2x =1(mod 3); 3) x = 3(mod 5); 2) X = 2(mod 3);
3x = 2(mod 5); 3x =2(mod 4); X = 2(mod 3); 3x = 2(mod 6).
=b d
10. PerieHreM CUCTEMBI CpaBHEHUH a,x=by(mod m,)
a,x=h,(modm,)

B ClIydac eé pa3speIuMOCTHU ABJIIACTCA KIIACC BBIYCTOB 110 MOJYIIHO
1) m=mz+mz; 2) m=HOJI(mz,m2); 3) m=HOK(m1,m2); 4) m=mi-m.

11. YtoObl HaliTH YKClia, KOTOPBIC MIPH JETICHUH HAa 4 U 5 1al0T, COOTBETCTBEHHO, OCTATKH 2 U 3,
HAaJI0 pEUIUTh CUCTEMY CPAaBHEHUI
1 {x = 2(mod 4); 2) {Zx =1(mod 4); 3) {4x =1(mod 5); A {x = 4(mod 2);
x = 3(mod 5); 3x =1(mod 5); 5x =1(mod 4); x =5(mod 3).

5. MOKA3ATEJIM (ITOPSIIKW) YUCEJ U
KJACCOB BBIYETOB I10 JAHHOMY MOJY.JTIO

1. KoHeuHbII OPAIOK UMEIOT CIEAYIOIINE KIACChl BBIYETOB MO MOAYJIIO 14:
1) 2; 2)3; 3)4; 4)5.

2. Tlopsimku KJ1acCOB BBIUETOB MO MOAYII0 13 MoryT mpuHuMath 3Hauenwus: 1) 4; 2)5; 3)6; 4)
9.

3. HOp}IIIKI/I KJIaCCOB BBIYCTOB IO MOYJIIO 24 He MOTYT IPUHUMAThb 3HAUCHUC:
1)2; 2)1; 3)8; 4)6.

4. Konmn4aecTBO KJ1IacCOB BBIYETOB MOpsiaka 9 mo Mmoayito 37 paBrHo:1)3; 2)6; 3)9; 4)12.

5. U3 crenyromux YTBEp)KICHHI ONpENEIEHUEM IMOpsAIKa Kiacca BBIYETOB IO MOIYI0 M
ABIISICTCS:



1) MOps/IKOM K1acca BHIYETOB g MO MOYIIO M HAa3bIBAETCS HATYPATBHOE YHCIO O, TAKOE,
aro a =1;

2) MOpAAKOM KJIAcca BBIYETOB g, B3aUMHO MPOCTOTO C MOAYIEM M, HA3bIBAIOT
HaUMEHBIIIEE YUCIO O, TAKOE, YTO a =1;

3) HOpAAKOM Kiacca BHIYETOB g, B3aMMHO IIPOCTOTO C MOAyJeM M, Ha3bIBAOT

—5 -
HaNMMCHBIICEC HATYPAJIbHOEC YUCIIO 8, TaKoE€, 4ToO a = 1.

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

7. TTopsinok knacca 2 1o Moayio 17 pasen 8. TOT e TIOPSIOK IO MO0 17 MMEIOT KIacchl:
)2 22°; 32 4 2,

8. ITopsinok Kiacca 2 1o Moayito 17 pasen 8. ITopsiok kiacca 2" 1o Moxayito 17 paBeHn

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

9. TIepBOOGPA3HEIM KOPHEM IO IPOCTOMY MOJYIIO p HA3bIBAIOT KIACC BHIYETOB ( IO 3TOMY
MOJIYJTIO, OPSI0K KOTOPOro paseH ... 1) p; 2) p-1; 3) 4(p-1); 4)q.

10. KonnyecTBo nepBooOpa3HbIX KopHeH mo moaymo 19 pasuo ... 1) 18; 2)9; 3)6; 4)2.
11. [okazatemnio 5 mo moayito 11 mpunamiexar uucna ... 1) 3; 2)-8; 3) 125; 4) 15.

12. Tycth p — mpOCTOE YKCIIO U ( — IEPBOOOPa3HBIA KOPEHB 110 MOYJIIO p. UKCIo Y Ha3bIBaeTCs
...(BCTaBHTH CJIOBO) YHKCIIA X TIO MOJYJIIO p IPH OCHOBaHUH (, eciu ' = x(mod p).
1) mokazarenem; 2) BblueToM; 3) MOpAAKOM; 4) UHIEKCOM.

13. Manekc yucna 35 mo moaymto 19 npu ocHoBanuu 2 paseH ... 1)4; 2)7; 3)16; 4)18.

14. IToka3zaTenp yncna 8 Mo MOAyo 23 sBisieTcs ...
1) pemennem cpaBHeHust 8" =1(mod 23); 2) pemieHnem cpaBHeHus 8" =1(mod 22) ;

3) HauMEHbBIIUM HaTypaJIbHBIM pelieHreM cpaBHeHHs 8* =1(mod 23) ;
4) HauMEeHBIIMM HEOTPULATENIbHBIM pelIeHneM cpaBHeHUs 8° =1(mod 22) .

15. Yucro y sBIs€TCS MHIEKCOM Yncia X o MoAyito 13 npu ocHoBaHuu 2
(ycTaHOBHTE COOTBETCTBHUE):

Y X
)[3]a) 1
2)[4]6) |2
31w 3
4)10|r)|8

16. Bmecte ¢ unciiom 11 naaexkcamu yncna 7 mo Moayito 13 npu OCHOBaHHMM 2 ABJISIOTCS YUCIa
1) 23; 2)24; 3)37; 4)35.

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



6. IBYHJIEHHBIE CPABHEHMUA 110 ITPOCTOMY MOJAYJIIO.
KBAJIPATUYHBIE BBIYETHI 1 HEBBIYETbBI

1. HanMeHBIIUMH NON0KUTEIbHBIMHU KBaApaTUYHbBIMU BbIUCTAMU 110 MOIYIIIO 13 sgBnstoTcs
qucia:

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

2. HauMeHbIIMMH T10JIOKUTEILHBIMU KBaApPpAaTUIHBIMHU HCBBIYCTAMH IO MOIAYJIIIO 13 aBasgioTcs

gucna: 1) 2; 2)3; 3)5; 4)6; 5)8.
3. CKONBKO pelIeHuil umeeT cpaBHenue x°=9(mod13)? 1) 0; 2)2; 3)¢(13); 4)1.
4. CKOJIBKO peleHni nMeeT cpaBHeHue x°=11(mod13)? 10; 2)1; 3) 2
5. Paspemmmo 1 cpaBHeHHE x>=2(M0d67)?
1) na; 2) Her.
2
6. CumBon Jlexxanapa (1—j paBeH

097
1)1; 2)-1.
7. CpaBuenue x*=63(mod131)
1) pa3pemmmo; 2) He pa3perImmo.

8. yTBep)KI[eHI/Ie «a ABJACTCA KBAAPATHYHBIM BbIYCTOM 110 IIPOCTOMY MOAYJIIO p>» PABHOCHUIIEHO
YIBEPKIACHUIO
p-1 p-1

1) a? =i(mod p); 2) a? =-I(mod p); 3) cumson Jlexanpa [%j o

4) cumBon Jlexxanpa (3] =—1; 5) cpaBHenue x’=a(Mod p) pa3permmmo;
P

6) cpaBHerUe x’=a(M0d p) He pa3penMo;

7. APUOMETHYECKHWE NPUJIOKEHUA TEOPUN CPABHEHUI

11 12 7 73
1. B xone ec 00b oOpamaroreg ... 1) =; 2) =: 3) —; 4) —.
KOHEUHYIO JIECATUYHYIO IpO0b 00paImaroTcs ) T ) 7 ) e ) 200
13 . 6 . 5. 416,
2. B YHCTYI0 MEPHOANYECKYIO NECITUYHYIO Opo0b oOpamatorcs 1)=—; 2)—; 3)—; 4)=—; 5)
45 11 36 85
29
51

3. B cMemanHy0 NepHoANYECKYIO AECATHUHYIO IpoOb 0OpaaroTcs
NP R Sy
45 24 33 250 51

4. Jlniuaa mepuoaa JASCATUIHOW ApoOH, B KOTOPYIO oOparmiaercsi OOBIKHOBEHHAs] HECOKpaTUMast

npoOb co 3HameHareneM 21, papaa 1) 4; 2) 3; 3)6; 4) 7.

5. Yucno uudp MexIy 3amiaTod M NMEpHOAOM JECATHYHOW ApoOH, B KOTOPYHO oOpariaercs

0OBIKHOBEHHAs HeCOKpaTHMas Apobb co 3HameHartenem 2°52-11-19 paua
1) 2; 2) 3;3) 4, 4)5.

6. CwmemanHas miepuoanueckas aecsaTudHas Apoos 0,35(62) 3ammceiBaeTcs OOBIKHOBEHHOM
HECOKPaTUMOM JpoObI0



1) 3527; 2) g; 3) 1781; 4) 1781.
9900 990 4950 5000

7. Yto06s1 uncio 55%617 nenmunock Ha 13, TpeThs cieBa nudpa 10pKHA OBITh paBHA
1)1; 2)2; 3)5; 4)7.

8. UtoOsI uncio 9+5784 nenunock Ha 33, BTOpas ciesa 1udpa qoKHA OBITH paBHA
1)1; 2)2; 3)3; 45; 50.

9. Yto6s1 uncio 11280* genmmumock Ha 77, ero nepBas crpasa Iudpa J0KHa ObITh paBHA
1)3; 2)4; 3)5; 4)6; 5) 7.

10. lenarcs na 7 uncina
1) 118+218431844184518161811: 2) 454111; 3) 5°+2; 4) 551-3; 5) 5121+1,

11. Ocratok ot menenus uncna 3% wa 13 pagen 1) 1; 2)3; 3)5; 4)7.

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

13. Ocratok orneneuns 46° ua 21 pasen 1) 1; 2) 12; 3) 16; 4) 18.

14. Tlocnennss uudpa B necatuynoi 3amucu uncia 3% papna 1) 1; 2) 2; 3) 3; 4) 4.

15. Tlocnennue aBe mudpsl B AecaTHuHOI 3amucy uncna 174% papner 1) 59; 2) 73; 3) 89; 4)
62.

16. Ilycth uuciao a TpencTaBieHO B (-MYHOM CHCTEME CUHUCIICHHUS CBOEH CHUCTEMaTHYECKOM
3aIllUCBIO a:anq”+an-1q”'1+... +ai1g+ao ¥ MycTh CyMMa Bcex ero uudp aeauTcs Ha M:

(antan-1t...tai+ag)!m. Torma m u ( MOTYT OBITH TAKUMHU:
1) g=8, m=7; 2)g=10, m=11; 3) g=8, m=9; 4) g=10, m=3.

17. IlycTh 4MCIIO @ TPEACTaBICHO B (-MYHOM CUCTEME CUMCIIEHUS CBOEH CUCTEMATHYECKOU
3anMchio a=an( +an1q™+...+a10+a0 ¥ MycTh Pa3sHOCTh MEXIY CyMMaMu HU(pP HA YETHBIX U
HEYETHBIX MecTax jaenutcs Ha M. Toraa  u M MOTyT OBITH TAKUMU:

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

8. MIPEJICTABJIEHUE JEMCTBUTEJBbHBIX UACEJ HEITHBIMHA JPOBSIMNA

1. OOGbIKHOBEHHAs ApOOb % MpeicTaBUMa KOHEUHO 1IeTHO 1poObI0
1) [3;1,1,2]; 2)[3;1,2]; 3)[3;1,1,2,2].

2. Tonxonsume apodbu 02, 03, Os, O5 KOHEYHOH MLEMHON OpoOH, B KOTOPYIO pa3iaraercs

panroOHAJIBHOE YUCIIO % , YAOBJICTBOPAIOIICC YCIIOBUAM:
1)82<83<84<3d5, 2)02<04<03<05 3)02<04<085<33; 4)2<05<0d4< 3.

3. Iloxxoasmue aApoOu NEMHOM 1podu [Go; q1, ..., On]
1) cokpaTuMsbl; 2) HECOKPATHUMBI.

, a
4. Tlonxonsimue 1poOu ¢ YETHBIMA HOMEPAMH JTA0T MPHUOIHKEHNE APOOH b

1) mo HemocTaTKy; 2) MO U30BITKY.

. a
5. lonxxoasmiye qpodu ¢ HEYETHEIMI HOMEPAMHU JAIOT MPUOIMKEHUE TPOOH e



1) mo HegocTatky; 2) 1Mo u30BITKY.
6. Koneunas nernnas 1po06s [2;1,1,3] mpeacTaBisieT HECOKPATUMYIO 1poOb
18 5 11 11
1) =—; 2)=;3) =, 4 —.
) 7 ) 2 ) 7 ) 3
64
7. IpubnvkeHus IO HEJJOCTATKY YUCIIa > JAIOT TOIXOSIINE JPOooH

5 18 23
1)2; 2) =; 3) =; 4) =—.
)212) 25 3) 21 4)

8. YCTaHOBHTE COOTBETCTBUE MEXKYy YPABHEHHEM M €T0 YaCTHBIM PEIICHUEM:
1) 3x+4y=22 > (2;4); 2) 12x+7y=41 > (4;-1);
3) 35x—37y=12 < (-6;-6); 4) 36x—22y=19 <> pelenunii HeT.

9. JlelicTBUTENBHOE YHCIIO, KOTOPOE OOpariaercs B enHyr apoos [3;(3,6)], paBHo

1) V3; 2) V5; 3) J7; 4) J11.

10. JleficTBUTEIIBHOE YMCIIO o, KOTOpPOE oOparaercs B enmHyto Apoos [(1;3)], paBHO

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

11. JIelicTBUTENHHOE YHUCIIO J5 MPEACTAaBUMO IICTTHOM JIPOOBIO
1) [2;4]; 2) [2:4,4]; 3) [(2:4)]; 4) [2:(4)].

Kpurepnnu onieHKH TecTa:

1. Kaxpgoe 3agaHue TecTa olieHUBaeTcs B 1 Oa.

2. I/ITOI‘OBaH OIICHKAa 3a BEChb TECT COOTBCTCTByeT HpOHCHTy HpaBI/IHLHBIX OTBCTOB IIO
OTHOIICHHUIO K 00IIIEMY YHCITy BCEX BOIIPOCOB B TECTE.

3. Orenka 3a TECT CYMTAETCS TMOJIOKUTEIHHOM, €CIIM CTYJEHT OTBETHUJI NMPABHILHO HE MEHEE,
yeM Ha 60% BOMpPOCOB TecTa.

7. Tunosoe xonmpoavHoe 3adanue na smane gopmuposanus YK-1, I[1K-1, I[1K-3:
Bonpocsl k 3auety (8 cemecTp)

10 TEOPUM YK CeJ U YMCJIOBBIM CHCTEMAaM IS CTYIeHTOB 4 Kypca (8 cemecTp)

OTHoIIIEHUE IETMMOCTH U €T0 MPOCTEHIIIIE CBONCTBA.

Jlenenue ¢ ocTaTKOM (J0Ka3aTh TEOPEMY).

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

Anroputm EBKinia (qoka3ath CBOWCTBA H.0.]1., JICKAIIAE B OCHOBE aITOPUTMA).

B3aumHO mpocThie ymcna (I0Ka3aTh HEOOXOAWMOE U JOCTATOYHOE YCJIOBHE B3aUMHOMN

MPOCTOTHI JIBYX YHCENT M HEOOXOIUMOE M JOCTATOYHOE YCJIOBHE JCIMMOCTH II€JIOTO

Yrclia Ha MPOU3BEACHHIE B3aMHO MTPOCTHIX YHCEN).

6. HOK wu ero cBoiicTBa (J10Ka3aTh TEOPEMY O B3aUMOCBSI3H H.0.]l. M H.0.K.).

7. Tlpoctbie uncna. CBOMCTBA MPOCTHIX YKCEN (JI0Ka3aTh CBOWCTBO HAUMEHBIIIETO MPOCTOTO
JISTTUTEIIS YMCia 1 OCHOBHYIO TeOpeMy apu(METHKH).

8. PacmpeneneHme mpOCTBHIX 4YHCEN B HATypallbHOM psay (JoKa3arh TeopeMy o

CYILIECTBOBAaHUHM CKOJb YrOJHO OOJBUIMX MPOMEXKYTKOB, COCTOSAIIUX TOJBKO W3

agbrwpnE



1.

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

27.

13.
28.

29.
30.

31.
32.

COCTaBHBIX 4YMCeI M O OECKOHEYHOCTH MHOXKECTBa IPOCTBIX  4YHMCEl B
MOCJIE0BATENBHOCTH «4n + 1»).

Yucnosele GyHKIMHU (YUCIO U CyMMa HaTypallbHBIX JICIUTENIEH ).

Koneunsle nemusie apoOH (0Ka3aTh TEOpEMY O EIWHCTBEHHOCTH IIPEACTaBICHUS
paLMOHATIBHOIO YMCIIa B BU/I€ KOHEYHOH LIETTHON ApO0H).

[Momxomsamme apodu st JaHHOW KOHEYHOH IemHOW Jpodu W WX CBOMCTBa
(ToKa3aTeabCTBO TEOPEMBI O B3AUMOCBSI3M COCETHUX MOAXOIALINX IpOOeit).
CucremaTnueckue 4YHCla; NEPEXo] M3 OJHOW CHUCTEMBl CUHCIEHMS B JpPYIYIO;
apu(MeTHYeCKUe OIepaluy HaJl CUCTEMAaTHYECKUMH YHCIaMHU (J0Ka3aThb TEOPEMY O
€/IMHCTBEHHOCTH MPEJCTABJICHUS YMCIIAa B BUJAE CUCTEMATHUECKOW 3allUCH IO JH0O0MY
OCHOBaHHUIO).

OTHOIIEHHE CPABHEHUS B KOJIbIIE LEJIBIX YHCEI M €0 CBOWCTBA (I0Ka3aTh JII00ObIE 1Ba).
Knaccel BBIY€TOB 110 JaHHOMY MOAY0. KOJbI0 KJIacCOB BBIYETOB IO JAHHOMY MOJYJIO
(lokazaTh TEOPEMY O TOM, YTO MHOXKECTBO BCEX KJIACCOB BBIYETOB IO JIAHHOMY MOYJIIO
o0pa3yer KoJbII0).

[TonHass W mnpuBeIEHHAs CHCTEMbl BBIYETOB W HUX CBOMCTBA (Jl0Ka3arh JroOble 2
CBOICTBA).

MynpTUIUIMKAaTUBHAS TpyINa KJIACCOB BBIUETOB, B3aWUMHO IPOCTBIX ¢ MoayieM. Ilone
KJIACCOB BBIYETOB I10 MpOCTOMY Moay:mto. ([loka3aTb TeopemMy O TOM, YTO MHOKECTBO
KJIACCOB BBIYETOB B3aMMHO IIPOCTBIX C MOJAYJIEM o0O0pa3yeT MyJIbTHUIUIMKAaTUBHYIO
rpymiy).

Oynkius Ditepa u ee cBoiicTBa. ([lokazaTh MyJIbTUIUIMKATUBHOCTh (PYHKIIUH Diiepa).
Teopemsl Diinepa u Pepma (¢ 10Ka3aTEILCTBOM).

CpaBHEHUSI C HEU3BECTHOW BEIMUYMHOW: CTENEHb CPABHEHUS, pELIEHUE CpPaBHEHMS,
paBHOCHJIbHBIE CpaBHEHMS. ([{oka3aTh TeopeMy O paBHOCUIIBHBIX CPABHEHUSX).
CpaBHeHus NIEpBOM CTENEHU U UX pelleHne (000CHOBATh COCO0 PElIeHUs ¢ TOMOIIbIO
TeopeMbl Difyiepa 1 ¢ TOMOILBIO MOIXOAALINX APOOeii).

Cucremsl cpaBHeHui. Cuctembl cpaBHEHMH mepBoil creneHu. (Jlokazate gocraToyHOe
YCIIOBHE Pa3peIIMMOCTH CUCTEMBI JIBYX CPaBHEHHM MEpBOI CTENEHH).

CpaBHeHus 1o mpocToMy Moay:to. (Jloka3aTe 11000€ CBOMCTBO).

CpaBHeHus 1o cocraBHOMY Moayiro (/loka3zaTe TeopeMy O NMpPUBENEHUHN CPABHEHHS IIO
COCTaBHOMY MOJIYJIIO K CHCTEME CPAaBHEHUH MO CTENEHSM MPOCTHIX YMCEN, BXOJALINM B
KaHOHHUYECKOE Pa3IokKeHne MOIYIIA).

[Tokazarens (MOpsAOK) YHMCia W Kjacca BBIUETOB, B3aMMHO IPOCTBIX C MOJYJIEM.
(Joxazate 1r060€ CBOMCTBO MOKA3aTENS).

[TepBooOpa3Hbie KOPHU MO IPOCTOMY MOYJIIO, X CBOMCTBA U KOJIMYECTBO.

WNHuaexkcel yncen M KJIAcCOB IO MPOCTOMY MOAyiat0. OCHOBHBIE CBOWMCTBA HHAEKCOB
(mokazats r000€).

JIByusneHHbIE CpaBHEHMsI IO NPOCTOMY MoAyiro. [IoHATHE O CTENEHHBIX BBIYETAX.
KBanpaTidHbIe BEIYETHI M HEBBIYETHI.

CumBoin Jlexanpa u ero cBoicTaa.

ApudmeTnueckre NPUIIOKEHUS Teopuu cpaBHeHHM. OmpeneneHue UIMHBI TEepHOAa
cUCTeMaTHYeCKol ApoOHu.

[Tpusnaku aenmumoctr. O6mmi mpusHak aenumoctu [lackans.

Pemenne HeompeneneHHBIX ypaBHEHHWH TepBOM cremeHu ax + Dy = ¢ (¢ momomipro
anroputMa EBKiIHIa, C TOMOIIBIO MOAXOAAIIUX JPOoOeid, C MTOMOIIBIO CPaBHEHUI).

. IlpencraBienne NeHCTBUTEIBHBIX YHCEN LEMHBIMH JPOOSIMU.

Anrebpanueckue U TPaHCLIEHJEHTHBIE YHCIIA.

KpuTepun olieHKH 0TBETA HA 3a4eTe:;

3aueT IMPOBOAUTCA 110 6I/IJ'ICT8.M, B KOTOPBIC BKJIFOYCHBI 110 JIBa BOIIPOCA U3 IMPOrpaMMBI.



2. Ilpu oneHHMBaHWM OTBETa YYHUTBHIBACTCS: TNPABWIBHOCTH (DOPMYITUPOBOK; YCTaHOBJICHUE
B3aMMOCBSI3M TEOPUH U MPAKTHKH; COAEPKATEILHOCTh M apTyMEHTUPOBAHHOCTb, MTOJTHOTA
CTPYKTYpHasi JIOTHYHOCTh OTBETA; TJIyOMHA 3HAHUI BOIpOCA.

3. Ilpum [jomymieHHBIX OMIMOKaX HM HETOYHOCTAX B (OPMYIMPOBKAX ONpPEICNICHHH U
JI0Ka3aTeIbCTBAaX TEOPEM OIICHKA 32 OTBET CHIIKACTCSI.

4. Jlomyck K 3a4eTy OCYIIECTBISICTCA TOJIBKO IPU BBIMOJHEHHUH BCEX BUIOB MPAKTUYECKUX
pabot. CtyneHTt, ycrnemHo oruutaBiuiics (He meree 60 %) mo BceM (opmam KOHTpOIs
(KOJJTIOKBUYM IO TEpPBOMY pasfelly, TEOpeTHYEeCKUid ompoc mo 2-my paszaeny, W3,
KOHTPOJIbHAsE paboTa 10 TEOPHHU JACITUMOCTH, IPOBEPOYHBIC paOOTHI IO TEOPHH CPABHEHUH H
LEMHBIM JPO0SM, HTOTOBBIN TECT), IO €0 KEJTAHUIO MOXKET OBITh OCBOOOXK/IEH OT IK3aMEHa
C BBICTABJICHHEM OILICHKHU 110 PEHTHHTY.

5. PeliTuHroBas oleHKa Ha 3a4eTe MOXKET OBITh yayullleHa He Oosee, yem Ha 30%.

8. Tunosoe xonmponvrnoe 3adanue na s3mane opmuposanus YK-1, IIK-1, I1K-3:

8 cemecT

O0pa3seln BApHaHTA KOHTPOJIBLHOTO ONPOca

10 TEOPETHYECKHUM OCHOBAM YHMCJIOBBIX CHCTEM JIVIsl CTYJAEHTOB 4 Kypca
(BXOTHOHM MOYJIb)

Bapuanr 1:

1. Chopmynupyiite onpenenaeHre OMHapHOTro oTHoOIIeHus. [IpuBeauTe npumepsl.

2. Kak ompenensercs MuoxectBo DOMP ? TpuseanTe npuMephl OHHAPHBIX OTHOLICHHH, y
KOTOPBIX

a) DOMp cosnanaer ¢ o6macteio oTnpasnenns otHomenus O |

6) DOMp me coBnamaer ¢ 061acTIO OTIPaBIeHUs OTHOMIEHHs O .

3. Chopmymupyiite onpeeneHus u IIPUBEIUTE MIpUMEPBI pedeKCUBHOrO,
QHTUCUMMETPUYHOIO U TPAH3UTUBHOI'O HA MHOXKECTBE OTHOLICHHH.
4. Kakumu cBoricTBamMH 001a/1al0T OMHApHBIE OTHOIICHUS, 3a/JaHHbIe Tpad)aMu:

2)

1)
7 O,
\ T &

5. Kakumu  cBoiicTBamMu  00najaeT  OTHOILIEHWE, 3aJaHHOE Ha  MHOXecTBe  R:
Xpy<o>x>Yy+2

6. CdopmynupyiiTe onpeneieHusl U MPUBEIUTE MPUMEPHI OTHOIICHUH YaCTUYHOTO, CTPOTOTO
TIOPSITKOB.

7. CdopMynupyiTe onpeaeneHue 1 MPUBEAUTE TPUMEPhl OTHOIICHUS SKBUBAJIIEHTHOCTH.

8. CdopmynupyiiTe onpeselieHrne U MPUBEAUTE IPUMEPHI (PaKTOP-MHOKECTBA MHOXKECTBA 4 110
OTHOIIIEHHIO SKBUBAJICHTHOCTH L .

9. Kak cBsi3aHO OTHOIIIEHUE YKBUBAJICHTHOCTH, 33JJaHHOE HA MHOXKECTBE A ¢ pa30MEHHEM 3TOTO
MHOeCTBa?

10. ChopmynupyiiTe ornpenencHUe YaCTUIHOTO OTOOpaxeHUs ((PYHKIIMOHATHHOTO OTHOIICHHS)
MHOXXeCTBA 4 B MHOXECTBO B U TMpHUBEAWTE MPUMEP UYACTUYHOTO OTOOpaKeHUs, He
SIBIISFOILIETOCS. OTOOPAKCHHUEM.



11. CopmyupyiiTe ompeneneHre NHbeKTHBHOro oTobpaxernus 1 . A—> B

12. TlpuBeauTe MpUMEpPHI: a) CIOPHEKTUBHOTO OTOOPAKEHUS, HE SBJISIFOIIETOCS HHbEKTUBHBIM; 0)
OTOOpaXCHUS, HE SBIISIONICTOCS HU WHBEKTUBHBIM, HU CIOPbEKTHBHBIM; B) OHEKTHBHOTO
OTOOpaKCHHUS.

13. Iyctp mano otobpaxenne Buma 1 :R —> R. Kak ompememuts mo rpaduky, 4ro oHO
SIBIISIETCS] CFOPbEKTHUBHBIM?

14. Kakoe oToOpakeHUE BUIA f : A— B ue umeer obparnoro? [IpuBenuTe TaKoi mpumep.
15.Tyere f:A—>B, f:B—>C. Haimm gof, Dom(go f), Sm(go f).

Onpenenutb, sBistroTes i f, g, g o f WHBEKTUBHBIMU, CHOPbEKTUBHBIMH, €CIIH

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

16. Chopmynupyiite ompeneneHue OuHapHON anrebpamveckoi onepauuu. [IpuBenute
PUMEPBL.

17. Kakas OuHapHas anreOpaudeckas omnepanus Ha3biBaeTcs KomMMmytatuBHOW? IlpuBemute
MpPUMEpPbl KOMMYTAaTHBHBIX OMHAPHBIX alreOpandeckux ornepaunuii i1 OMHAPHBIX anreOpandecKux
orepanuii, He SBISIOUINXCS TAKOBBIMH.

18. B kakom ciy4yae roBopsT, 4yTOo OWHapHas anreOpanueckas omepanus & AUCTpuOyTHBHA
OTHOCUTENIbHO OMHApHOU anreOpandeckoit onepanuu * ? [IpuBenurte npumepsl.

19. Kak ompenensiercss HEHTpaidbHBIA OTHOCHTEIHHO OMHApPHOW anreOpanveckod orepanuu *
anemeHT? Kak Ha3piBaeTcs M 4YeMy paBE€H HEWTPAIbHBI AJIEMEHT IO CJIOXKEHUI0? — IO
YMHOXKEHHIO?

20. ChopmynupyiiTe ompeaencHuss MOHOMAAa W Tpynnbl. llpuBenuTe mpuMepsl TPYMIBI H
MOHOU/IA, HE SBJISIONIETOCs TPYIIIOM.

21. Ilepeunciante OCHOBHbBIE CBOMCTBA IPYIIIHL.

22. Chopmynupyiite omnpenenenue konblia. IlpuBeaure mpumep Kojblla, HE SBISIOIIErOCs
MIOJIEM U KOJIbIIA, SBJISIOIIETOCs MOJIEM.

23. Cpopmynupyiite onpezneneHue romomopdusma rpymnm. Ilpueaure npumep roMoMop@hHBIX
rpyni. ChopmynaupyiTe yTBEpxaeHue 0 TOMOMOPGHOM 00pase IpyIIIbL.

Kpurepuu olileHKM KOHTPOJILHOI'0 OIPOCA MO 0CTATOYHLIM 3HAHUSIM:

=

Kaxnprit Bonpoc onennBaetcst B 1 Gan.

2. Wroromas oOlleHKa 3a BECh ONPOC COOTBETCTBYET NPOICHTY IPABWIBHBIX OTBETOB II0
OTHOIIICHHUIO K 00IIEMY YHCITy BCEX BOIIPOCOB.

3. OrieHKa 3a OMPOC CUNUTACTCS MOJIOKUTEIIBHOM, €CJIM CTYICHT OTBETHII MPABUIHLHO HE MEHEE,

4yeM Ha 75% BceX BOMPOCOB.

9. Tunosoe xonmpoavrnoe 3adanue na smane popmuposanus YK-1, I[1K-1, I[1K-3:

OO0pasen HHAUBUAYAJIBHOTO JOMAIIHEr0 3a1aHud (8 cemecTp)

Bapmuanr 1

1. Onmnpenenute cBOiicTBa OWHApHOTO OTHOLICHHS O, 33JaHHOTO HAa  MHOXXECTBE

A:{a, b, ¢, d, e}:
p={a a), (b; b), (a b), (b a) (c, d), (d, c), (e e)}. Orser noscumre,



1.

Onpenennure, KakKUMHU W3 CBOWCTB: 1) pediaekcMBHOCTB; 2) aHTUPEDIECKCUBHOCTH; 3)
CUMMETPUYHOCTh; 4) aHTUCHMMETPUYHOCTb, 5) TPAaH3UTHUBHOCTb; 6) CBA3AHHOCTD —
o0nagaeT OTHOUIEHHWE p, 3aJaHHOE Ha MHOXECTBE JEHCTBUTENbHBIX uucenl R,ecin

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

Onpenenure, sBIsAeTCS JH OuHapHoe oOTHomienne f | 3agaHHOE Ha MHOXKECTBE
JNEHCTBUTENBHBIX 4Yhcel R , YacTUYHBIM OTOOpakeHHEM, OTOOpakeHWuEeM (eciu aa, TO

onpezenute Tun otodpaxkenus): f(X)=x>—2x+2.

[Tycth R ecTh MHOXECTBO JCHCTBUTENBHBIX 4YHcen. [lokaszaTh, 4TO <R', *> SIBIISICTCS
rpymmoit, ecmm: R'= R\ {-1}, a*b = 2ab+2b +2a+1.

[Tokazarb, uto ortoOpakenue f sBasiercs romomopdusmMom anreOps <R+, > B ayredpy

<A, c>> 1 000OCHOBaTh, 4YTO <A, c>> ecTb kKomMmyTtatuBHas rpymma, ecom A= (0;1) wu

) 1 ab
fix>—— acbh=——"—.
X+1 l-a-b+2ab

[Tokaszarb, uro oToOpaxenue f siBiseTcss romomMopduaMoM anreGpbl <R,+,-> B anredpy

<R, *, 0 > 1 000CHOBAThH, YTO <R, *, 0 > €CTh I10JIe, €CIIH,

fix— 2x+1,aob:a+b—1,a*b:%(ab—a—b+3).

Kpurepun onenku 3anannid M13:

1. 3aganus Ne 1-3 ouenuBarorcs B 1 6amn kaxaoe, 3aganus Ne 4-6 1o 2 6asuia; MakCUMalIbHO

BO3MOKHOE uucIio 0amtoB 3a ganHoe MJI3 — 9 6amnos.

2. Ilpu omeHMBaHWM 3aJaHUSl YYUTHIBACTCS AKKYpaTHOCTh O(GOpPMIICHHS W TOJIPOOHOE

OIMCAHMUE XOJ1a PELICHUS CO CChIJIKAMU HAa COOTBETCTBYIOIIUN TEOPETUUECKUNA MaTEpUal;
MIPH JOTMYIIEHHBIX OITMOKaX OIIEHKA 3a 3a/laHue CHIKACTCSI.

3. Hroroas omeHka 3a BCIO pabOTy COOTBETCTBYET MPOLEHTY MOJYYEHHOTO CYMMapHOTO

Oaia Mo OTHOIIEHUIO K o01iemMy uncny 6aios 3a Bce M/13.

4. Omnenka 3a /I3 He meHee 60% cunrtaercs nojaoxxuTenbHO. [Ipy oTpunaTensHoil oleHke

CTYJEHT BBHIMOTHSAET paboTy HaJ omMOKaMH; PEHTHHTOBBINM OAT 32 MOBTOPHYIO paboTy
HE MOXeET OBITh OoJtbie 75 %.

5. Ouenka aHHynupyercs, eciau Ha 3amute /13 (npu cobecenoBaHuU C MPeNoaaBaTesieM)

CTYACHT HC MOATBCPAUII CAMOCTOATCIIBHOCTDb €T0O BBIIIOJITHCHU.

6. Ouenka 3a UJI3 cHmxkaeTcss mpu HECOOMIOJEHHH CPOKOB €ro caadu: MuHyc 1% 3a

KaKJIbII IPOCPOYEHHBIN JICHb.

10. Tunosoe konmponvroe 3adanue na smane gpopmuposanus YK-1, I[IK-1, I[1K-3:
Oo0pa3zen BapuaHTa KOHTPOJIbHOI padoThl (8 cemecTp)
Bapuanrt 1

ITycTts <A, +, > — KOMMYTaTHUBHOE KoJbLO ¢ | u 6e3 nenureneii vy ,



o ok~ w

~

P= {(a,b)/ abeA b= 0}. JlokaszaTh, 4TO OTHOIICHHE ~, OMpPEICIeHHOe B P, SBIIsIeTCs
OTHOILIEHUEM DKBUBAJIEHTHOCTH, €CIIH <a,b> o <C,d> < ad =he

[Toctpouts rpad), oTBEeHarOIIMN TOPSAKY p, OINPEICIEHHOMY BO MHOXecTBe A4, M B
YIOPSAAOYEHHOM MHOKECTBE <A, p> HaWTH MUHHMaJIbHbIE, MAaKCUMAaJIbHbIC, HAUOOIbIINHA

Y HAMMEHBILNM 3JIEMEHTBI, €CJIM OHH CYILIECTBYIOT:

A=1a, b, ¢, d, e f}

p={ac) (ad). (@l (af) (bd) (be. (bf) (de). (d 1)
Ianbl otobpaxkenus: f @ X %; g:X+ 0 muoxectBa Q, Bo MHOXecTBO Q . Kakue u3

HHUX COXpPaHAIOT OICpaluio  CIOXKCHHA, yMHO)KeHI/ISI? Kakpme w3 HUX SBISIOTCS

roMoMOphHU3MOM (n30mopduzmMom) YKa3aHHBIX anreop:
(Q.4) m{Q+) (Q)m(Q (Q)u(Q+) (Q., +)n(Q,)?

Hoxazarp, uro anrebpa, (P,®, ®) - xommyratuBHOE NOJYKOJIbIO, eciii P =NxN,
(a,b)y®{c,d)=(a+c,b+d), {(a,b)®{c,d)={ac+bd,ad +bc).

[Ipumeuanue.

1. Kaxnoe 3amanue qaHHOW paboOTHI olleHUBaeTcs B 1 6amt. MakcuMaibHO BO3MOYKHOE
qucio 0amioB 3a paboty — 4 Gana.

2. PeliTuHroBas oOIlI€HKa 3a BCIO padOTy COOTBETCTBYET MPOIEHTY MOTy4YEHHOTO
CyMMapHOro 0ajuia 1Mo OTHOUIEHHUIO K O0IIeMY YHCTy OalsioB 3a BCIO paboTy.

11. Tunosoe konmponvroe 3adanue na smane gpopmuposanus YK-1, I[1K-1, I[1K-3:
IIporpaMmMa KoJJIOKBHYMA
JJIS1 CTYAeHTOB 4 Kypca (8 cemecTp, TeOpUs YUCe] M YMCI0BbIE CHCTEMbI)

DopMynMpOBKa AKCHOMATUYECKON TEOPUHU HATYpaIbHBIX dncel. [[0ayKoIbIo HAaTypalIbHBIX
YHUCElL.

[Topsimok Ha MHOYKECTBE HATYPAJIBHBIX 4YHCEN. APXHMEIOBO M JIMHEWHO YIOPSAOYEHHOE
ITOJIYKOJIBIIO HATYPAJIbHBIX YHUCEIL.

Omnpenenenne OCHOBHBIX MOHATHH CHCTEMBI HATYpPaJIbHBIX YMCEI B KOJIMYECTBEHHOU TEOPUH.
DopMyTUPOBKa aKCHOMaTUYECKOW TEOpUU 1eNbIX uncen. CBOMCTBA LENbIX YUCEIL.
HenpoTuBopeunBoCTh aKCHOMATUYECKOM TEOPUU LIEJIBIX YUCEIL.

DopMyJIHPOBKAa aKCMOMATUYECKON TEOPUH pallMOHAIbHBIX yncesl. CBOMCTBA pallMOHAIBHBIX
YHUCElL.

HenpoTuBopeunBOCTh aKCMOMATUYECKOM TEOPUU PALMOHATIBHBIX YUCEL.

@opMyJIHMpOBKa  AKCMOMAaTUYECKOM  TEOpHM  JIEUCTBUTENbHBIX  yuced.  CBoiicTBa
JEHCTBUTEIIbHBIX YUCEIL.

HenpoTuBopeunBOCTh aKCHOMATUUECKON TEOPUU ACHCTBUTEIBHBIX YHCEL.



10. ®opmynupoBKa aKCHOMATHYECKON TEOPUHM KOMIUIEKCHBIX unces. CBOMCTBAa KOMILIEKCHBIX
qrces.

11. HempoTuBOpeUMBOCTh aKCHOMAaTHYECKON TEOPUH KOMILJIEKCHBIX YHCEI.

Kputepuy olileHKM 0TBETA HA BONIPOCHI KOJLJIOKBHUYMA:

1. KoamokBuyM mpOBOIUTCS B NHCBMEHHOH (opMe IO BOMpocaM U3 IMPOrpaMMBbI
KOJUIOKBHYMa

2. llpu oLEHMBAHMWU OTBETA YYWUTBHIBACTCS: MPABHIBHOCTH (HOPMYIHPOBOK; YCTaHOBIICHHUE

B3aUMOCBSI3M TEOPHHM M TPAKTUKU; COAEPXKATEIbHOCTh M apryMEHTHPOBAHHOCTD.

MOJTHOTA U CTPYKTYpHAs JIOTHYHOCTH JOKa3aTeNbCTBA; IIyOWHA 3HaHWMU Borpoca. [Ipu

JIONYIIEHHBIX OMIMOKAaX ¥ HETOYHOCTSAX OIIEHKA 338 OTBET CHIIKAETCS.

Otget ouenuBaercs no 100-0annpHOI HIKane.

[TonoxutenbHoM cuuTaercst oueHka He MeHee 60%. Ilpu oTpumarenbHOR oLEeHKe

CTYJICHT IepecaaeT KOJUIOKBUYM 3aHOBO (Ipyroii Omier, u He Oojee 2-X pa3).

5. PeliTuHroBslii 06an 3a MOBTOPHYIO Mepeciady He MOXKeT ObITh OoJibIe 75 %.

Hw

12. Tunosoe konmponvroe 3adanue na smane opmuposanus YK-1, I[1K-1, I[1K-3:
HToroselii Tect

10 TEOPUM YKCe] U YUCJI0OBbIM cucTeMam (8 cemecTp)

JIngakTHYecKHe eTNHHUIIbI:

DNeMEHTBI TEOPUH MHOXKECTB

bunapHble OTHOLIEHUS

OtobpaxkeHus

Anrebpanueckue onepanuu

AKcHoMaTH4ecKas TEOpUsl HaTypaTbHBIX YHCET
Akcrnomaruyeckas TeOpHs LEJbIX Yncell
AKcHoMaTH4ecKasi TeOpusi PalliOHATBHBIX YHCEIT
Axcuomaruyeckasi Teopus AeUCTBUTEIbHBIX YHCENT
AKcroMaTH4ecKast TEOpHst KOMIUIEKCHBIX YHCEeTT
1O Anredpbl KOHEYHOTO PaHTa

©CoNoR~wWNE

1. 9JIEMEHTBI TEOPUU MHOXECTB
1. Jmst maO)ecTB A=(1;3)(5;7] m B=[2;8] MHOXecTBO AUB paBHo:
1) [2;8]; 2) (1;8]; 3) [2:3)(5:8]; 4) (1;2] [5;8].

2. s muaoxkectB A=(1;3) U(5;7] u B=[2;8] mHOX)ecTBO ANB paBHo:
1) [2;3)u(5;7]; 2) (2;3]UI5:7]; 3) [2;3]w(5;8]; 4) (1;8].



3. Jlost muoskectB A=(1;3)U(5;7] u B=[2;8] maoxectBo A\B paBHO:
1) (1;2); 2) (1;2]; 3) (7:8]; 4) [7:].

4. A={1,2,3}, B={4.5.6}. MuoxectBy AxB npunaiexar mapsi ...
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 MHOxecTBa AXBXC SBISIOTCS KOPTEKH ...
1)<1,2,3,4>; 2)<2,4,6,8>; 3)<1,4,4>; 4)<3,54>.

6. YCTaHOBUTE COOTBETCTBHE MEXAY MHOXKECTBAMHU M CUMBOJIAMHU ISl UX 0003HAUCHUS:

1) MHO€eCTBO TOUEK KOOPANHATHON IJIOCKOCTH;

2) MHOXeCTBO KOMILIEKCHBIX YKcel 0e3 HyIa$

3) MHOeCTBO TOUEK YMCIIOBOU MPSAMOI;

4) MHOXeCTBO BCeX Iap, MEPBBIH AIEMEHT KOTOPHIX €CTh YHCJIO 1IEeJI0e, a BTOPOH —
HaTypaibHOE.
a) R;6) ZxN;B) C\{0};r) R? .
7. Kakue u3 cienyronux HaOOpoB MOAMHOXeCTB MHOxectBa A={1,2,3,4,5,6} cocraBigiOT
pazOuenue A?

1) Ai={2,3}, A>={3.4,5}, As={1,6};

2) Ai={1,2,3}, Ar={4}, As={5,6};

3) Ai={1,2,5.6}, As={3.4};

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

8. Kakoe u3 cnenyromux yTBepxKAeHUN BEpHO?

1) {1 e{{134{2.3}} 2){2}{1.2.3}; 3){1,2}e{1,23}; 4) 1e{{1}{2.3}}.
2. BHHAPHBIE OTHOILIEHUSA

. bunapHoe oTHOHIEHHE 0 3aJaHO HAa MHOYKECTBE JIEHCTBUTENBHBIX YUCEIL:
1.b

(VxyeR)x py < [[x[-3]=]ly]-3|.
Kaxumu cBoiictBamu oHO 0o0amaer?
1) PedbnexcuBHOCTB; 2) AHTHpE(DIEKCUBHOCTD; 3) CHMMETPUYHOCTH;
4) AHTHCUMMETPUYHOCTD; 5) TpaH3UTHBHOCTH; 6) CBSI3HOCTS.

2. YcraHOBHTE COOTBETCTBUE MEKIY CBOWCTBOM OMHAPHOTO OTHOIIEHHMA [, 33/@HHOrO Ha
MHOKECTBE A, U €ro GOpMYIUPOBKOM:

1) (VaeA) apa -
2) (VaeA) —(apa) -

3) (VabeA) apb=bpa —

4) (Va,beA) azh=apbvbpa -

3. bunaproe oTHoLIeHNE ), 331aHHOE HA MHOXECTBE A, SBISICTCS SKBUBAICHTHOCTBIO, €CJIH OHO
YAOBJIETBOPSET YCIOBUSM:

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



4. buHapHoe OTHOLICHHE [, 33JaHHOC HA MHOXCCTBE A, Ha3bIBACTCS CTPOTMM JIMHCHHBIM
IIOPSIIKOM, €CIIU BBIIIOJIHAOTCS YCIIOBHUSA:

1) (VaeA) = (apa); 2) (VabeA) apb=bpa; 3)(Vab,ceA) apbArbpc= apc;
4) (VaeA) apa, 5) (Va,beA) azh= apbvbpa.

5. BI/IHapHOC OTHOIICHUC p, 3a1aHHOC Ha MHO>KCECTBE A, Ha3bIBACTCA HECTPOIrUM JIMHEHBIM
MOPAAKOM, €CJIM OHO YAOBJICTBOPACT YCIIOBUSAM!

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

6. bunaproe otHouIeHHEe O, ABJAIOUIEECCS CTPOTMM YAaCTUYHBIM MOPSIIKOM Ha MHOXKECTBE A, HE
YIOBJIETBOPSIET YCIOBUSAM:

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

7. bunaprHoe oTHouIeHHEe O, ABJSAIOLIECCS HECTPOTUM YaCTHYHBIM MOPSIAKOM Ha MHOXECTBE A,
YIIOBJIETBOPSIET YCIOBUSAM:

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

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

8. Ha mHOXECTBE JIEHCTBUTENBHBIX YMCEII 3aJaHO OTHOIIEHUE SKBUBAJICHTHOCTH p

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

Kakoe 13 CIIeIyIONMX MHOXKECTB COBMAAET C KiaccoM [L] ,?
1) {1+2n|neZ}; 2) {1+n|nez}; 3) {2+4n|neZ}; 4) {-2+2n|ne’Z}.

9. bunaphoe otHoweHne P RXR 1xPy < [X—2|=|y?>—2| sBAAETCS SKBHBANEHTHOCTBIO.
Knaccy [l],, MIpUHA]JISKAT YnCa:

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

(1R
~

10. Ha MHOXecTBe N? GuHApHOE OTHOIIEHME , 3aJlaHHOE ycloBHeM <a,b>~<c,d> < a-d=b-c,
SBJISIETCS 1) cTpOTUM JTMHEHHBIM TOPSAKOM; 2) HECTPOTHUM JTHMHEHHBIM OPSIKOM;
3) SKBHUBaJICHTHOCTHIO; 4) HECTPOTUM YACTUYHBIM MOPSIKOM.

11. Ha muoxecte N? oTHOmIeHHe ~", 3a1anHOe ycrnosueM (a,b)~(c,d) < a+d=b+c, asnsercs
SKBHBaJICHTHOCTBIO. Kitace skBuBaneHTHOCTH (14) COBIAmaer ¢ Kiaccamu

1) (2.3); 2) (25); 3) (6.9); 4) (5.9).

3. OTOBPA’KEHUSA

1. Kakue u3 crnemyronux OWHApHBIX OTHOIICHWH Ha MHOXECTBE JACHCTBUTEIBHBIX dmucen R
SBJISIIOTCS 0TOOpakeHusiMu R B R?

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



2. Kakne U3 yka3aHHBIX HI)KE OTOOpaKEHUH CIOPHEKTUBHBI?
1) 2) 3) 4)
fR->R ffR—>Ry»y R—>R fRi—»R
f(x)=2* f(x)=x2  f(x)=sinx f(x)=Ig(x)

3. Kakue U3 yKa3aHHBIX HUXKE OTOOpakeHUI HHHEKTUBHBI?
1) 2) 3) 4)
ffR->R ffR—>Rx ffR->R fR«—>R
f(x)=2* f(x)=x2  f(x)=sinx f(x)=Ig(x)

4. Kakoe 13 yKka3aHHBIX HUKE OTOOpakeHU 00paTumo?
1) 2) 3) 4)
fR>R fR>Ry fR—>R fR«—>R
f(x)=2* f(x)=x*  f(x)=sinx f(x)=lg(x)

5. T'omomopduoe otobpakenue f amredpur (4;*) B anredpy (B; o) MODKHO YIOBICTBOPATH
YCIIOBHIO:
1) f cropwextuBHo; 2) f uabexkrtusno; 3) (Va,beA) f(axb)=f(a) - f(b); 4) f — Ouekius.

6. Uzomopduoe ortobpaxkenue f anredper (A4;*) B anredpy (B; o) MODKHO YIAOBJICTBOPSATH
YCJIOBHIO:

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

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

7. Tomomopduoe otobpaskerue f anredpsr (4, +, -) B anredpy (B,*, o) JODKHO yIOBICTBOPATH
YCIIOBUSIM:
1) f ctopbekTBHO; 2) f UHBEKTHBHO;

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

8. Orobpaxenue f: R*—>R", takoe, uro f: x >

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

9. Orobpasxenue f anredpsr <Z;+> B anredpy <Z;*>, rae f(X)=x+2, axb=a+b-2 ssnsercs
1) Toneko ToMOMOPPU3MOM; 2) U30MOPPHUIMOM.

10. Kakoe 13 yTBep>KJIeHUH SBIISIETCS HEBEPHBIM?
1) F'omomopdHBII 06pa3 IpyIIIbl ABISIETCS TPYIIION.
2) l'omomopdHBIi 00pa3 KojbIa SBISIETCS KOJIBIIOM.
3) F'omomopdHBIN 00pa3 MOJs ABISETCS MOJIEM.

11. Kakue u3 cnemyrommx otodpaxennii R B R sBisrorest romomoppuzmamu (R; —) B (R; —)?
1) f: x=2x; 2) f:x—>x% 3)f:x—0; 4)f: x->[X|.

4. AMITEBPANYECKHE OIIEPALIUN

1. Kakue u3 cneayrommx onepanuii Ha R SBIsit0TCS KOMMYTaTUBHBIMU?

1) axb=(a+h)% 2) ach=a+3b; 3) a*b:%b; 4) aobzg(a—b).

2. Kakas u3 cienyromux onepauui Ha R sBisiercs acconuaTuBHOU?



1) a*b=(a+h)%; 2) aBb=a+3b; 3) a*bz%b; 4) aob=%(a-b).
3. VkaxuTe mapbl OMHApHBIX alre0paMdyecKux OIepaluii, B KOTOPLIX II€pBas OIepalus
JTUCTPUOYTHBHA OTHOCHUTEIBHO BTOPOH.

1) CiiosxeHue ¥ yMHOXKEHHE Ha MHOXKECTBE R.
2) YMHOEHHUE U CIIoKEeHUEe Ha MHOXecTBe R.

3) OObemunenue wu 1epecedeHue Ha MHOKecTBe HFU) Bcex IMOIMHOXKECTB
YHHMBEpPCaIbHOr0 MHOXKecTBa U.

4) Iepeceuenre u oobenuHenue Ha Muoxectse FU).

5) VMHOXKeHHeE | JieJieHre Ha MHOXecTBe R

4. YcTaHOBUTE COOTBETCTBUE MEX]y alreOpoil M 2IeMEHTOM 3TOM anreOpbl, KOTOPBIH SBISETCS
HEWTPaTbHBIM OTHOCHTEIILHO YKa3aHHOM aireOpandecKoil omeparum.

DAZ#+); 2)(Qi); 3)(AU); L) 4) (AU)N); 5) (NsH).
1)0; 2)1; 3)J; 4) U; 5) OcHOBHOE MHOKECTBO alreOpbl HE COAEPIKHT HEUTPaTbHOIO
3JICMEHTA.

5. Ilycte R — MHOXeCTBO JEMCTBUTENBHBIX uMcel, OMHapHas omepauus * anreopsl (R;*;e)
orpeziesieTcsl paBeHCTBOM a*h = —2a-2b+6+ab u e=3 — HelTpaabHbIA IEMEHT ISl OTepaUH
*,

MHOXeCTBO BCEX CHMMETPU3YEMBIX 3JIEMEHTOB alreOpbl PaBHO ...

1)R3}: 2) R\{2}; 3) R0} 4)R.

6. Ilycth R ecTh MHOKECTBO JICHCTBUTEIBHBIX YKMCEN M OMepaIus * aaredpbl <R;*> 3amaHa 1o
npaBuity axb=2a+2b—2ab—1. Toraa HEWTPaIbHBIN JIEMEHT ¢ OTHOCUTEILHO OIEPAIli * PaBeH

1)1 2)0: 3)-1; 4) —%; 5)%.

7. KoHrpysHuueil Ha MHOXKECTBE Z OTHOCUTEJIBHO OIEpally CIOXKEHUS SIBJISAIOTCS OMHApHbIE
OTHOIIECHHUS
1) “S”; 2) “=”; 3) ”E”; 4) “E”.

8. Kakue u3 yTBepKICHHI ABJISIOTCS HEBEPHBIMM T anreOpsl <{ai,az,as}; o>,
€CITM OTlepaIys o 3ajaHa TaOJIuIeH

o |A1|a2|as
di |adz | a1 | a
d2 | a1 | az|as
a3 | adz | az | a1

1) Omepanusi © KOMMyTaTHBHA.

2) HelTpanbHBIM 3JIEMEHTOM JJISl OTIEPALIMH © SBIISICTCS SJIEMEHT 8.
3) HeliTpanbHbBIM 3JIEMEHTOM ISl OTIEPALIAU © SBISIETCS AJIEMEHT a2.
4) CHUMMETPUYHBIM dJICMEHTOM JIs a1 SBIISCTCS ay.

5) CuMMeTpUYHBIM 3JIEMEHTOM JUJIsl 83 SIBISIETCS al.

5. AKCUOMATHYECKASA TEOPUS HATYPAJIBHBIX YU CEJI

1. B dopmynupoBke akcHOMaTHYECKON TEOPUH HATypaTbHBIX YHCEN YUacTBYEeT OMHApHOE
OTHOIICHHUE ...
1) «cnemoBath 3a»; 2) «HEMOCPEACTBECHHO CIEIOBATh 3a»; 3) «IPEAMICCTBOBATD ...».



2. OTHOIICHUE «HETTOCPEACTBEHHO CIIe0BaTh 3a» Ha N yIOBIETBOPSET YCIOBUAM:
1)pednekcuBnoctu; 2) cummerpuynocty; 3) (Va,beN)(a=b = a’'=b’); 4) (va,beN)(@a'=b' =
a=h).

3. OTHOIIEHHE «HETIOCPEACTBEHHO CiieoBarh 3a» Ha N He 00J1a1aeT CBOMcTBaMu:
1) TpaH3uTHBHOCTH; 2) CUMMETpUYHOCTH; 3) cBsa3noctu; 4) (Va,beN)(a=b = a’'=b’).

4, BI/IHapHa}I ornepanus «CJIOXKCHUEC) Ha N OIpECaACIIICTCA YCIIOBHUAMMU:
1) a+b=b+a; 2) a+1=a’; 3) (a+b)'=a+b’; 4) (a+b)+c = a+(b+c).

5. Ha | AJIEMEHT, HETIOCPEICTBEHHO CIICYIONIHIA 3a a, 0003HAYAeTCS:
1) a-1; 2)a; 3)atl; 4)a.

6. bunapHas onepamus «yMHOKeHHE» Ha N onpenenseTcst yCIOBUsIMU:
1) a-1=a; 2)a(b+c)=ab+a<c; 3)ab=ab+a; 4)ab=ba.

7. Bo muoxectBe IN a1eMeHT, KOTOPBIN HEITOCPEACTBEHHO HE CIIEAYET HU 32 KAKUM JIPYrUM
aneMeHToM U3 N, 0003Ha4aeTcsi CHMBOJIOM ...

8. Axcuoma MHIYKIHH (HOPMYITHPYETCS TaK:
1) (VabeN)a=b’= a=h.
2) Bcskoe moamuoxectBo M MuokectBa N, Takoe, uto 1eM u ((VaeN)(aeM =
a'eM), cosnagaet ¢ N.
3) (Va,beN) (3'ceN) (a+b=c).
4) Ecnu yrBepxkeHHe, B HOPMYIUPOBKE KOTOPOTO €CTh HATYpabHOE YHCIIO N,
CIpaBeUTUBO /1 N=1 ¥ U3 IPEANOI0KEHHUS CIIPABEUTMBOCTH YTBEPKACHUS it N=K
(keN) crenyer cpaBeIUBOCTE ero st N=K+1, To yTBepIKIeHHEe CIPaBeTUBO IS
BCEX HATYPATbHBIX YHCEI.
9. Axcuoma Apxumena GpopMymupyercs Tak:
1) (Vab,ceN) (a>b = a+c > b+c);
2) (Va,b,ceN)(@>b=a-c>b-c);
3) (Va,beN) (3ceN)b-c>a;
4) (VaeN) (a#l = ((3neN) (a=1+n));

10. Anre6pa < N; +, - > aBnsercs ...
1) konb1oM; 2) moMyKoJbLOM; 3) mojsieM; 4) TeIoM.

11. I[J'I}I JIFOOBIX HaTypaJIbHBIX YHUCCJI a, b BBIITOJHACTCA OAHO U TOJIBKO OJJHO M3 CJICAYIOIIUX
yenosuii: 1)a=Db; 2)a=b+n,neN; 3)b=a+k,keN; 4)a: (atb).

12. Onpenenenue otHomeHus «>» Ha N popmyaupyeTcs Tak:
1) HarypanpHoe unciio a 60Jble HaTypaTbHOTO YKcia b, ecu cyIecTByeT Takoe
HaTypanabHOE guciio K, ato a= b+k.
2) HarypanbHoe 4nciio a 0oJbllie HaTypaJIbHOTO YKcia b, ecu CyIecTByeT Takoe
HaTypaibHOe guciio K, uto b=a+k.
3) HarypanpHoe yncio a 0osblle HaTypaltbHOTO Yuciia b, eclii CylecTByeT Takoe
HaTypanbHOe guciio K, uto a=h- k.

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



14. K 3axoHaM MOHOTOHHOCTH YMHOKEHHUSI OTHOCSTCSI:

1)
2)
3)

4)

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

(Vab,ceN) (a>b = §>g :

15. YcraHoBUTE COOTBETCTBUE MEKY PAaBHOMOIIHBIMU MHOKECTBAMU (OTpE3KaMu
HaTypalbHOIO pPsAa).

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. MHOecTBO, KOTOPOE JINOO MyCTO, TUOO PABHOMOIIIHO HEKOTOPOMY HAYaJIbHOMY OTPE3KY
HATYpPaJIbHOTO psijia, HAa3bIBAIOT:

1) koHeuHBbIM; 2) OECKOHEUHBIM; 3) YIOPSATOYCHHBIM.

17. AxcuomMaruyeckas TCOPUA HATYPAJIbHBIX YUCCII ABJIACTCA:

1) bopmanbHOii; 2) comepikaTtenbHON; 3) KaTErOpUYHON; 4) HEPOTHBOPEUUBOM.

18. 13 crnexyromux yTBepKI€HUI UCTUHHBIMH SIBIISTIOTCSL:

1)
2)
3)

4)

Bceskoe HenmycToe moAMHOXKECTBO MHOKECTBA HATYPAJIbHBIX YHCET HMEET
HanMMEHBIIINH 3JIeMEHT.

Cyl1iecTByeT HEMyCTOE OJIMHOKECTBO MHOXKECTBA HATYypaIbHBIX YHCEN, KOTOPOE HE
HMeEET HaUuMEHBIIIETO dJIEMEHTA.

Bcesikoe HenmycToe moAMHOKECTBO MHOKECTBA HATYpPaIbHBIX YUCET UMEET
HauOOJILIIINHI DJIEMEHT.

CymiecTByeT HEMyCcTOE MOJAMHOKECTBO MHOYKECTBA HATYpaIbHBIX YUCEN, KOTOPOE HE
AMeEET HauOOJIbIIIEro DJIEMEHTA.

19. YTBepkaeHue «iodoe HelmycToe, OTpaHMYEHHOE CBEPXY, MOAMHOKECTBO MHOYKECTBA 1
HMeET HauOOJIBIINK dJIEMEHT» O3Ha4YaeT, yTo cucreMa < N, <> — ...

1)
2)
3)
4)

YHopsAA0UYCHHOC MHOKECTBO,

BIIOJIHC YITIOPAJOYCHHOC MHOXKECTBO,
JIMHENHO YHOpsAA0OYCHHOC MHOXKECTBO,
ApXUMCIOBO YIHOPAOAOUCHHOC MHOKCCTBO.

6. AKCHOMATHYECKASA TEOPHUS LEJIBIX YNCEJI

1. B cnucok oCHOBHBIX OOBEKTOB (OPMYITUPOBKH aKCHOMATHIECKOW TEOPUU IETbIX YHCET
BXOJIAT:

1)
2)
3)
4)
5)

7, — MHOECTBO IIEJIBIX YHCEI;

(Q — MHOKECTBO PAITMOHATHLHBIX YHCET,
N — MHOXECTBO HaTypaJlbHbBIX YHCET;
0 — HyB;

1 — egunUnA.

2. Ilpu mOCTpOGHMH aKCMOMATHUECKOW TEOPUHU WENbIX YHCET HCXOIHMM W3 OIpeleseHUs
(BCTaBbTE HY)KHOE CJIOBO):

Cucremoii LeNbIX YUCEN Ha3bIBACTCSI MUHUMAJIBHOE ...,
KOTOPOE SBJISIETCS PaCHIMPEHNEM CUCTEMbI HATYPAJIbHBIX YHUCEN.



3. Kakoe 13 nepeuynciieHHbIX HI)KE YTBEPKACHHUM TOBOPUT O TOM, UTO cioxkeHue Ha N sBisercs
OrpaHMUYEHUEM ONEPALUU CIOKEHUA Ha Z MHOXecTBOM N («+» — cnoxenue Ha Z, a @ —
cioxenue Ha N)?

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

2) (Va,beN) (a®b=a+b);

3) (Va,beN) (a®b=b®a);

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

4, Kakoe W3 MEPEeYUCICHHBIX HIKE YTBEPKJICHHH TOBOPUT O TOM, 4TO yMHOXeHHe Ha N
ABJICTCA OI'PaHUYCHHUEM OII€pallid YMHOXXCHHS Ha 7, MHOXECTBOM N, C€CIIN  «» —
YMHOXXEHHUE Ha Z, a ® — ymHOKeHue Ha N?

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

2) (Va,beN) (a®b=ab);

3) (Va,beN) (a®b=b® a);

4) (Va,b,ceN) ((a®b) ®c=a® (b®c)).

5. AKCHOMOH MHHMMAaJbHOCTH B (POPMYIMPOBKE aKCHOMATHUUYECKONM TEOPUM LEJIBIX YHCEN
SBIISIETCS] yTBEPKICHUE!
1) Bcskoe moaMHOXeCTBO M MHOXECTBA LIGNIBIX YUCEN, Takoe, uTo NcM u (Va,beM)
(a—beM), coBmanaer c Z.
2) Bcskoe moaMHOKeCTBO M MHOKECTBA IEIbIX uncel, Takoe, uto NcM u (Va,beM)
(atbeM), coBmamaer ¢ Z.
3) Bcskoe moamMHokecTBO M MHOXKECTBa LENBIX YMCEN COBIaaaeT ¢ Z, ecnu (Va,beM)
(a—beM).
4) Bcskoe MOIMHOKECTBO M MHOXKECTBa IENbIX 4Hcenl, Takoe, uto 1eM u (Va,beM)
(a—beM), coBmanmaer ¢ Z.

6. CrnoxeHre Ha MHOXKECTBE IIeNIbIX YHCce 00J1aaeT CBOWCTBAMHU:

1) KOMMYTaTUBHOCTH; 2) aCCOLIMATUBHOCTH;

3) nuCTpUOYTHBHOCTH OTHOCHUTENBHO YMHOKeHHs; 4) (Va,b,ceZ) (a=b = a+c =
b+c).
7. YMHOXEHHE Ha MHOKECTBE IIeJIbIX YHCcel 00J1aJaeT CBOWCTBAMHU:

1) KOMMYTaTUBHOCTH; 2) aCCOLIMATUBHOCTH;

3) aucTpuOyTUBHOCTH OTHOCHTEIBHO ciokenus; 4) (Vab,ceZ) (a>b = a-c >
b-c).
8. CioxeHue LENBIX Yicel He 001a1aeT CBOMCTBAMU:

1) KOMMYTaTUBHOCTH; 2) aCCOLMATUBHOCTH;

3) nUCTpUOYTHUBHOCTH OTHOCHTEIBHO YMHOXeHUs1; 4) (Va,beZ) (a<a+b).

9. VYmMmHO)eHHe Ha Z He 00J1alaeT CBOUCTBOM:
1) KOMMYTaTUBHOCTH; 2) aCCOIIMaTHBHOCTH;
3) (Va,b,ceZ) (a>b = a-.c > b-C); 4) TuCTpUOYTUBHOCTH OTHOCHUTEIILHO CIIOKEHHSI.

10. Besikoe 1ienoe 9uciio mpecTaBuMO B BHJIE:
1) cymMBI ABYX HaTypajJbHBIX YHCEI;
2) Ppa3HOCTH JIBYX HATypalibHBIX YHCEI;
3) dYacTHOTro JABYX HaTypalbHBIX YHCEI;
4) TpOW3BEICHUS ABYX HATYpaJbHBIX YHCEIL.

11. OTHomIeHUE «OOTBIIE)» HAa MHOXKECTBE LIEJIBIX YUCET ONMPEISISIeTCS TaK:
1) a>b < (IneN) (a=b+n); 2) a>b < (AneR) (a=bn);
3) a>b < (3neN) (a=b-n); 4) a>b < (FceZ) (a=b+c).



12. bunapHbIMH alreOpandecKUMU OTIEPAUSIMH Ha 7 SBIISTFOTCS:
1) cnoxxenue; 2) BbluMTaHue; 3) yMHOXKeHUE; 4) IeJIeHUE.

13. OtHowienue «>» Ha Z 00J1aJjaeT CBOMCTBAMM:
1) (Vab,ceZ) (a>b = a+c > b+c);
2) (Vab,ceZ) (a>b = a< >b<);
3) (VabeZ) (VneN) (a>b = an >bn);
4) (Vaez) (a+a>a).

14. JIuHeiHO yrmopsAa0UYeHHOE MHOXKECTBO (Z, < ).
1) muckperHo; 2) MIOTHO; 3) HEMPEPHIBHO.

15. B ynopsimoueHHOM KOJbIIE Z IENIbIX YUCeNl akcuoMa Apxumena GopMyIupyeTcs Tak:
1) (Va,bez) (3neN) (n-a>b);
2) (Va,bez) (AceZ) (c-a>b);
3) (Va,beZ) (a>0 A b>0 = (IneN (n-a > b)).

16. AkcroMaTu4ecKasi TCOpHUs LETBIX YHCEIT:
1) kateropuuHa; 2) He SBJISETCS KaTerOpUYHO; 3) mpoTHBOpeunBa; 4) HEMPOTHUBOPEUMBA,
5) conepxkatenbHas; 6) hopManbHas.

17. Kakue u3 cieayromux yTBEep>KICHH HCTUHHBI?

1) Bcskoe HemycToe MOJAMHOKECTBO MHOXECTBA MENBIX YHCEI MMEET HAMMEHBIIHN
DJIEMEHT.

2) Bcsikoe HemycToe IMOAMHOXECTBO MHOYKECTBA IIENIBIX YHCET HMMEET HauOOJBIINN
DJICMCHT.

3) CyirecTByeT HEMyCTOE MOAMHOXECTBO MHOXECTBA IEJIBIX YKMCEN, KOTOPOE HE MMEET
HaUMEHBIIIETO 3JIEMEHTA.

4) Cy1iecTByeT HEMyCTOe MOIMHOXKECTBO MHOXECTBA IIEJIBIX YKMCEN, KOTOPOE HE UMEET
HauOOJIBIIETO DJIEMEHTA.

7. AKCHOMATHYECKAS TEOPUSA PAITMOHAJIBHBIX YU CEJI
1. B cnucok ocHOBHBIX 00BEKTOB (POPMYIUPOBKH AKCHOMAaTUYECKOW TEOPUU PallMOHATBHBIX
quCell BXOIAT:
1) Q — MHOXXECTBO palMOHANBHBIX YHCEIT; 2) 7 — MHOXECTBO IIEIIBIX YHCEIT;
3) N — MHOXeCTBO HATypalbHbIX yrcel; 4) R — MHOXeCTBO JIeHCTBUTEIBHBIX YUCEL.

2. HpI/I MMOCTPOCHUU aKCHMOMAaTHYECKOM TCOPHHU pallMOHAJIBHBIX YUCCIT UCXOOUM U3

orpeeNeHus:
(BCTaBUTH HY)KHOE CJIOBO)
«CHucTreMOl  palMOHANBHBIX YHCEN HA3bIBACTCS MHHAMAIBHOE ..., KOTOpPOE SIBISETCS

paclIupCHUCM CUCTEMBI LCIIBIX YHUCCID).

3. AKcuoMatudeckas TeOpHs pallMOHATIBHBIX YHUCEI SBISETCS:
1) popmanbHOii; 2) comepkaTeNbHON; 3) KATETOPUYHOMN; 4) HE SBISIETCS KATETOPUYHOM;
5)npoTUBOpPEUYNBO; 6) HEMPOTUBOPEUMBOM.

4. Tlycth «+» — cnoxenue Ha Q, «p» — cnokeHue Ha Z. Kakoe u3 nmepevrncieHHbIX HIKE
YTBEPKACHHUI TOBOPUT O TOM, UTO cliokeHue Ha ( sBIIsIeTCS MPOAOIKEHUEM CIIOKESHHS Ha
z?
1) (Vabez) (3! ceZ) (apb=c);
2) (Va,bez) apb=a+b;
3) (Va,beZ) a+b=b+a;
4) (Va,beZ) apb=bpa.



5. Ilyctb «-» — ymHOkeHue Ha Q, «® » — ymHOXkeHue Ha Z. Kakoe U3 nepedrcieHHbIX HIKe
YTBEPKACHUIM TOBOPHUT O TOM, UTO YMHOKeHHUe Ha () ABIIsETCS MPOAOIKEHUEM YMHOKCHHUS
Ha Z?
1) (Va,bez) (3! ceZ) (a®b=c);
2) (Vab,ce?Z) ((a-b)-c=a-(b-c));
3) (Va,beZ)a®b=ab;
4) (Va,beZ) a-b=b-a.

6. AKCHOMOI MUHUMAIILHOCTH B (DOPMYITUPOBKE aKCHOMATHYECKON TEOPUU PAITMOHAIBHBIX
YHUCEe SIBISIETCS] YTBEPKICHUE:
1) Bcskoe moamuokecTBO M MHOKecTBa () pallMOHATIBHBIX YUCEN, TaKOe, YT0 ZCM 1

(Va,beM) (b0 = % €M), coBmagaer ¢ Q;

2) Bcskoe moaMHokecTBO M MHOXKecTBa (Q pallMOHAIBHBIX YHcel, Takoe, 4To NCM u

(Va,beM) (b0 = % €M), coBmamaer ¢ Q;

3) Bcskoe noaMHoxkecTBO M MHOXkecTBa () pallMOHAIBHBIX YHCEI, TAKOE, 4TO ZCM 1
(Va,beM) (abeM), copnanaer ¢ Q;

4) Bcsikoe moaMHOKeCTBO M MHOXecTBa () palliOHANBHBIX YHCell, TaKoe, 4T0 ZCM u
(Va,beM) (a-beM), coBmanaer c Q.

7. CnoxeHue palMOHAIbHBIX Yncell 00J1ajjaeT CBOMCTBAMU
1) KOMMYTaTUBHOCTH; 2) aCCOLIMATUBHOCTH; 3) TUCTPUOYTUBHOCTH OTHOCUTEIBHO YMHOXKEHUS;

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

8. YMHOXeHHe palMoHAIBHBIX YKCel He 00J1a1aeT CBOMCTBOM:
1) (Va,beQ) (a-b=b-a);
2) (Vab,ceQ) (a>b = ac>b<);
3) (Va,b,ceQ) (a+b)-c=ac+bc;

4) (VabeQ) (a0 = 2 Q).

9. Bcskoe palnMoHalIbHOE YHCIIO MPEACTaBUMO B BUJIE:
1) pa3HOCTH HATypaJbHBIX YUCET,;
2) CyMMBbI LIENBIX YHCET;
3) mpou3BEICHUS LENBIX YUCET,;
4) YacTHOTO OT JICJICHUs LIEJIOTO YMCIIAa Ha HATYPaIbHOE YHCIIO.

m o
10. B mone panmoHabHBIX Yncen 1podbk — (M,NEZ) ABISETCS TMONOKUTEIBHOM, SCIH:
n
1) mn>0; 2) mn<0; 3) m+n>0; 4) m—n>0.

11.B APXUMCIOBCKH YIIOPAJOYCHHOM II0JIC PALIMOHAJIBHBIX YHUCCIT AJIA JIFOOBIX palnOHaJIbHBIX
yucelnl a, b, C BBIIOIHAIOTCSA CBOWCTBA:
1) a>b A b>c = a>c; 2) — (a>a); 3) a>b = a+c>b+c;
4) a>b = b>a; 5) a>b = a-c>b-c;
6) a>b A ¢>0 = a-.c>b-c; 7) a=b = a>b v b>a; 8) a>0 A b>0 = (AneN = n-b>a).

12. Besikoe TUHEWHO yIOPSIOYEHHOE TT0JI€ COACPIKUT MOATIOINE, N30MOPGHOE MO0 ...
1) parmoHaIBHBIX YKCENT; 2) NEHCTBUTEIBHBIX YHCEN; 3) KOMILJICKCHBIX YHCET.

13. B nuHEHHO yIOpsI0YeHHOM I0JI€ pallHOHATILHBIX YHCET akcuoMa ApXxumesa
bopmynupyercs Tak:



1) (Va,be Q) (3neN) (b-n>a);

2) (Va,beQ) (3ceZ) (a-c>b);

3) (Va,beQ) (a>0 A b>0 = (IneN) (n-a>h));
4) (Va,beQ) (a>0 A b>0 = (3ceQ) (c-a>h)).

14. MHOecTBO pallMOHAIIBHBIX YHCeN: 1) cueTHO; 2) He SBISIETCS CYETHBIM.

15. JIuneitno ynopsimoueHHoe MHOKeCTBO ( Q, <) 1) AuCKpeTHO; 2) INIOTHO; 3) HEMPEPHIBHO.

8. AKCHOMATHUYECKAS TEOPUS JEMCTBUTEJbHBIX UACEJI

1. Ilpu noctpoeHnn aKkCHOMAaTUYECKON TEOPUH JIEHCTBUTENbHBIX ncell 1o KanTopy ucxoaum
U3 OIIPEJICIICHUS:
«CucreMoi 1eHCTBUTEIBHBIX YMCET HA3bIBACTCS JIMHEHHO U apXUMEIOBCKH YIIOPSAJOUEHHOE
10JIe, BCsAKass _ (BCTaBbTE HYXKHOE CIOBO) IOCIEIOBATEIBHOCTD JIEMEHTOB KOTOPOTO
CXOJ/IUTCSI B HEMM.

2. B crnrcokx ocHOBHBIX 00BEKTOB aKCHOMATHUECKOW TEOPHH JACHCTBUTEIBHBIX YHCENT HE
BXO/IAT:
1) R — MHOXeCTBO AEHCTBUTEIBHBIX YHCET;
2) Q — MHOXECTBO pallMOHAIbHBIX YUCEI;
3) 0 - uynb; 4) «>» — buHapHoe oTHoIieHue Ha R;  5) —1.

3. Akcuomatudeckas TeOpHs ACHCTBUTEIBHBIX YHCET SIBIISCTCS:
1) bopmanbHOI; 2) comepkaTeNnbHON; 3) MPOTHUBOPEUNBOM; 4) HEIPOTUBOPEUNUBON;
5) KaTeropuuHoi; 6) He ABIAETCS KATETOPUUHOM.

4. YcTaHOBUTE COOTBETCTBHUE MEXK/Y MOHSATHUEM U €TO OMPEIEICHUEM.
1) conepkarenbHas aKCHOMATHUYECKas TEOPHS;
2) HEMpOTHBOPEYMBAS AKCHOMATUYECKasi TCOPHS;
3) kareropuyHas aKCHOMaTHYECKasl TCOPHSL;
4) ¢dopmasbHas aKCHOMaTHYECKasi TCOPHSL.

1) Cucrema JIOTHYECKUX MPABUIT BHIBOJIA MPEATNOIAraeTcss H3BECTHOM.

2) Jlnst m060ro BhICKa3bIBaHUS A TEOPHHU XOTsl ObI OJTHO M3 BBICKA3bIBAHUI A WK —A He
SABJISIETCS TEOPEMOU.

3) JlBe nmo0Obie €€ MoIeNTn H30MOP(]HBIL.

4) Cucrema JOrHYeCKUX MPaBHJI BBIBOJIA SBHBIM 00pa30M BKIIIOYAETCS B TEOPHIO.

5. Tlone nefcTBUTENBHBIX YUCEI SBISIETCS PACIIMPEHUEM OIS PAllMOHATIBHBIX YHCEI
(BCTaBbTE HY)KHOE CIIOBO).

6. IloaHOTa CHCTEMBI IEHCTBUTENBHBIX YHCENI O3HAYAET, UTO ...
1) B noJse neiicTBUTEBHBIX YHCET CYIIECTBYET KOPSHB JF000i HaTypaabHON CTEIICHH
N3 ITOJOXKUTCIIBHOT'O )Iel\/IICTBI/ITeJ'II)HOFO qHucia,
2) JlroOas ¢pyHIaMEHTAJIbHAS MTOCIICA0BATEILHOCTh ICHCTBUTEIBHBIX YHUCEN CXOAUTCS B
MOJIE AEUCTBUTEIbHBIX YHCEN;
3) Jlrobas mocsemoBaTeIbHOCTD MOJIS IEHCTBUTEIBHBIX YHCE]T UMEET SKBUBAIICHTHYIO
el MoCJICA0BATCIIBHOCTL PAllTUOHAJIBHBIX YUCCIIL.

7. Bcskoe IeNCTBUTEILHOE YHUCIIO ECTD ...
1) npezen mociea0BaTEILHOCTH PAllHOHATBLHBIX YHCET,
2) 4YacTHOE JIBYX PallMOHAJIbHBIX YHCEIT,



10.

11.

3) necstuuHas ApoOb (KOHEYHAs WK OECKOHEUYHas!).

VMHOXKEHIE ﬂeﬁCTBHTeHBHbIX qHucell 06J1a1[aeT CBOMCTBaMH:
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));
¢ ad+bc )

4) (VabcdeR) (b0 Ad=0 = 2+ &
b d bd

JluneliHocTh mopsaka B cucteme ( R, > ) siBisercs ciaencTBreM CBOWMCTBA!
1) (Vab,ceR) (a>b A b>c = a>c);
2) (Va,b,ceR) (a>b = a+c>b+c);
3) (VaeR) —(a>a);
4) (Va,beR) (a#b = a>b v b>a).

JIuHelHO ynopsAA04eHHOE MHOXKECTBO JIeHCTBUTENbHBIX yncen ( R, > ):
1) auckpeTHo; 2) MIOTHO; 3) HENPEPHIBHO.

MHoXkecTBO JeiCTBUTENBHBIX unceln R sBisercs:
1) cuétHbiM; 2) HeCYETHBIM; 3) MHOXKECTBOM MOILHOCTH KOHTUHYYM.

9. AKCUOMATHYECKAS TEOPUA KOMIIVIEKCHBIX YNUCEJI

B ciicok nepBHUYHBIX TEPMUHOB aKCHOMATHUYECKOW TEOPHU KOMIUICKCHBIX YHCEI He
BXO/IHT:

1) R — MHOXeCTBO JEHCTBUTEIBHBIX YUCEI;

2) «*t» U «» — OMHApHBIC ONEPAIMH HA MHOXKECTBE KOMILJICKCHBIX YHCEIT;

3) Z — MHOKeCTBO LeJbIX YHCe;

4) 0,1, i— 3IeMeHTHI.

5) Z — MHOXECTBO IIEJbIX YUCEI.

HpI/I IMOCTPOCHUHU aKCHOMaTU4YECKOU TCOPHUH KOMINJICKCHBIX YUCEI UCXOANM U3 ONIPCACICHUA:
Ioa cucTeMoit KOMIUTEKCHBIX UKcesl MOHUMAIOT MUHUMANIBHOE TOJIE, KOTOPOE SBIAeTCS
PACIIMPEHHEM TIOJIS (BCTaBbTE HYKHOE CJI0BO) YUCEN M B KOTOPOM €CTh DJIEMEHT i
¢ ycosueM i2= -1,

AKcroMaTHiecKasi TEOpHsl KOMIIJIEKCHBIX YHCEN HE SBISETCS:
1) conepxatenpHO; 2) hopManbHON; 3) KAaTETOPUYHON; 4) HEKATETOPUYIHOM;
5) npoTUBOpPEYMBOI; 6) HENPOTUBOPEUNBOM.

st 1F060T0 KOMIUIEKCHOTO YHCIIA !
1) cymecTByeT MPOTUBOMOJIOKHOE €My YHCIIO —d;

1
2) cyuiecTByeT oOpaTHOE €My YHCIO0 — |

a
3) a>>0.

Bcesikoe KOMIUTEKCHOE YHCII0 TIPEACTaBUMO B BUJIE:
1) athi, aeR, beR; 2) necatuunoii npobu; 3) bi, beR; 4) a-bi, aeR, beR.

AKcHOMa MUHHMAaJIbHOCTH B (DOPMYITHPOBKE aKCHOMATUYECKOIM TEOPUH KOMIUIEKCHBIX YHCEIT
HUMECT BU:
1) 1oJe KOMIUIEKCHBIX YHCENT alre0panvdecku 3aMKHYTO;
2) mobas GpyHIaMeHTaIbHAs TOCIEA0BATEIBHOCTD ICHCTBUTEIBHBIX YHCEN CXOIUTCS
B TI0JI€ KOMIUIEKCHBIX YHCET,



7.

10.

3) mro60e moamuokecTBO M MHOKecTBa C coBmagaet ¢ C, eciii OHO YAOBJIETBOPSIET
ycnosusMm: RcM; ieM; (Va,beM) atbeM; (Va,beM) abeM,;

4) 11000 MHOTOYICH MOJOKHUTEIBHON CTEICHH Ha/l II0JEM KOMILICKCHBIX YHCE
MO>KHO Pa3JIOKUTh B IPOU3BEICHUE MHOTOWICHOB NIEPBOM CTEIICHU C
KOMILIEKCHBIMH KO3 PUIIMEeHTaMH.

[Tycth «+» — cnoxkenue Ha C, «® » — cnoxkenue Ha R. Kakoe u3 npuBe1€HHBIX HUXKE

YTBer(I[eHI/Iﬁ TOBOPHUT O TOM, YTO CIIOKECHHUEC HaR saBiseTcs IMPOAOIZKECHHUEM CIIOKCHUA HA R.

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

[Tycth «-» — ymHoxkeHue Ha C, « ® » — ymHO)keHHe Ha R. Kakoe U3 nepedyrcieHHbIX HIKE
YTBEPKICHHI TOBOPUT O TOM, YTO YMHOXECHHE Ha R SIBIIIETCS OrpaHMYCHUEM YMHOXKCHHS Ha
C mHoxkecTtBOM R?

1) (Va,beR) (3! ceR) a® b=c;

2) (Vab,ceR) (a®b) ®c=a® (b®c);
3) (Va,beR)a®b=ab;

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

MO’KHO I yIIOPSITIOYUTH T0JIe KOMIUICKCHBIX YUCEI?
1) na; 2) Her.

YcTaHOBHTE COOTBETCTBUE MEXKY YMCIIOBBIMU MHOKECTBAMHU U UX rpaduyeckoit
MHTEpIIpEeTallMel ¢ IOMOILbIO KPYTroB Diiepa.

10. AJITEBPBI KOHEYHOI'O PAHT' A

B nuneiinoii anredpe (A, +, -, {m|A€F}) Han monem F OunapHbie onepanuu +, - ¥ yHapHbIC
omepanul ). yMHOXKEHHsS JJIEMEHTOB M3 A Ha CKasipbl A MO F yIOBIETBOPSIOT
TpeOOBaHUSM:

1) (A, +, ) — xombIl0 (He 0053aTEILHO aCCOIUATHBHOE);

2) (A, +,-)—Teno;

3) (A, +,-)—moie;

4) (A, +, {on|]AeF}) — BekTOpHOE ITpOCTpaHCTBO HAJ MosieM F;

5) (Va,beA) (VAeF) A(ab)=(ra)b=a(rb).

Jluneitnyto anrebpy Hajg mosieM R OTHOCHTENbHO OWHApPHBIX OMEpanuii +, - U YHapHBIX
orepanuil @) yMHOXKEHHsI Ha CKaJsipbl A U3 nojisi R o0pa3yioT MHOXKeCTBa:

1) C — MHOXECTBO BCEX KOMILIEKCHBIX YHCEIT;

2) R — MHOECTBO BCEX JCHCTBUTEIbHBIX YHCET,

3) R™" — MHOKeCTBO BeceX NXN-MATpHIl Haj mojeM R;



4) R™" — MHOXeCTBO BceX MxN-MaTpuIl Haj mosneMm R (m=n);
5) Hom(V;V) — Bcex JMHEHHBIX oniepatopoB BeKTopHOTro npocTpancTea V(R).

3. Panrom nmuHeliHo# anreOpsl (A, +, -, {on|A € F}) Ha3bIBaeTcst:
1) xapakTepucTuka Kosbla (A, +, -);
2) 4ucio e€ OCHOBHBIX OIEpaIlnii;
3) pa3smMepHOCTh BEKTOPHOIO mpocTpancTBa (A, +, {on|AeF}).

4. YcTaHOBUTE COOTBETCTBUE MEXKTY JTMHEHHON anreOpoi u e€ paHrom.

1) (F, +, -, {o|LeF}), rne F — npoussonbHOE HOIE; a)4
2) (C,+,-, {onJreR}), rane C — MHOKeECTBO BCeX KOMILIEKCHBIX YHCET; 0)8
3) (F™ +, ., {ow]heF}), rne F™" — MHOMKecTBO NXN-MaTpuIl Haj HoneM F; B)N?
4) (H, +, -, {;mJLeR}) — anre6pa kBaTepHHOHOB Hax ONEM R; r)2
5) (O, +, -, {on|heR}) — anrebpa uncen Konn (okronnonos) Hax R. n)l

5. Jlnst nuneitnoit anre6psr (H, +, -, {or|A €R}) kBaTepHrnOHOB Hax mosieM R cripaBeIUBLI
YTBEPKIACHHUS:
1) anre6pa (H, +, -) siBJII€TCS KOJIBIIOM;
2) anrebpa (H, +, -) sBIsIeTCSA HEACCOMUATHBHBIM TEJIOM;
3) anrebpa (H, +, -) siBIseTCA HEKOMMYTATHBHBIM TEJIOM;
4) anrebpa (H, +, -) sBasieTcs mosem;
5) anreopa (H, +, {on|L eR}) siBisieTcst BEKTOPHBIM IPOCTPAHCTBOM HaJI mmojieM R.

6. s smueitaoi anreopsr (O, +, -, {mr|AeR}) uncen Kanu (okToHHOHOB) Hax mojem R
CIIETYIOIIIee YTBEPKICHUE SBIISETCS JIOKHBIM:
1) nmauHas anrebpa sABIIETCS anreOpoii ¢ IeeHreM Haj mojeM R;
2) (O, +, -) — acconMaTHBHOE KOJBIIO;
3) (O, +, -) — anbTepHATHBHOE KOJIBIIO;
4) (O, +, {m|AeR}) — BekTOpHOE MPOCTPAHCTBO HA MoJeM R.

7. KoneyHoMmepHasi accollMaTHBHas JIMHEWHas anreOpa A ¢ nmeneHueM Haja mnojeM R moxer

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

8. KoneuHoMepHas anbTepHAaTUBHAs JMHEHHas anredpa A ¢ aeneHueM Haj nojeM R He Moxer
MMETh PaHT:

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

[lpumeuanue. Kpumepuu oyenHusanus mecma aHANO2UYHLL COHOPMYIUPOBAHHLIM BblUle 6
npozpamme 0751 mecma 4 cemecmpa.

13. Tunosoe konmponvroe 3adanue na smane gpopmuposanus YK-1, I[N1K-1, I[1K-3:

IIporpamma 3ayera

10 TeOPHH YKCceJ U YUCJIOBBIM CUCTEMAaM JIJIsI CTYIeHTOB 4 Kypca (8 cemecTtp)



10.
11.
12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22.

dopmanbHble W HepOpMalibHBIE  (COAEp)KATEIbHBIE) aKCHOMATHYECKHUE  TCOPHH.
dopmMyJIHpOBKa akcUOMaTH4Yeckol Teopur. (CBOWMCTBA aKCMOMATHYECKOW TEOPHUH:
HENPOTUBOPEUYMUBOCTh, KATETOPUYHOCTh, IOJIHOTA, HE3aBUCUMOCTh AaKCMOM B JaHHOM
TEOPHH.

DopmMyJIMPOBKA AKCUOMATUYECKOW TEOPUU HATYPAJIbHBIX YUCEN.

ITomyKOIbp1I0 HATYPAJIBHBIX YHUCEIL.

[lopsinok  Ha  MHOXECTBE HATypaJlbHbIX uuceld. (OCHOBHbIE CBOWICTBA JIMHEMHO
YIOPAIOYEHHOIO MHOKECTBA HATypaJbHBIX 4uCel. BIoJIHE ynopsIo4eHHOE MHOKECTBO
HaTypaJIbHbIX YNCEI.

[Topsimok Ha MHOKECTBE HATYPAJIbHBIX 4YHCEN. APXHMEIOBO M JIMHEWHO YIOPSAIOYEHHOE
IIOJIYKOJIBIIO HATYPAJIbHBIX YHCEIL.

Koneunble mHOXkecTBa. OCHOBHOE CBOMCTBO KOHEYHOTO MHOXECTBA. bBECKOHEUHOCTh
MHO’KECTBA HATYPaJIbHbIX YHUCEIL.

OrnpezesieHre OCHOBHBIX MOHATUN CUCTEMbI HATYypPaIbHBIX YUCEN B KOJIMUECTBEHHOU TEOPHH.
KareropuuHocTb ~ akCMOMaTHYECKOW  TEOpHUH  HaTypalbHbIX  umcen.  [IpoGnema
HENIPOTUBOPECUNBOCTH apU(PMETHUKH.

HezaBucuMOCTh akKCMOMBI MHAYKLUU U €€ POJb B MOCTPOCHUU apu(METUKHU HATYPaTbHBIX
YHCell.

YnopsaouenHas rpynma. JIMHERHO ynops104eHHOe KoJblo. Kpurepuii mopsiaka B KOJbLE.
DopMynHpOBKa aKCHOMAaTUYECKOW TEOPHH LeNbIX yncend. CBONCTBA LEIbIX YUCEL.
KareropuuHocTh aKCHOMATHYECKOM TEOPUU LEIBIX YHUCEIL.

HenpoTrBopeunBOCTh aKCHOMATUUECKOW TEOPUH LIETBIX YUCEN.

DopMyIHpPOBKA AKCUOMATUYECKON TEOPUH pallMOHAIBHBIX uncen. CBOMCTBA pallMOHATbHBIX
YUCel.

HenpotnBopeunBOCTh aKCHOMATUUECKOW TEOPUH PAllMOHAIBHBIX YHCEIL.

KareropuuHocTh aKCHOMAaTHYECKOW TEOPUH PALMOHAIBHBIX YUCETT.

@opMyIUpOBKa  aKCMOMATUYECKOM  TEOpUM  JIEHCTBUTENbHBIX  yucen.  CBolicTBa
JIEMCTBUTEIIbHBIX YHCET.

HenpoTuBopeunBOCTh aKCHOMATUYECKON TEOPUU AEHCTBUTEIBHBIX YHCEL.

DopMyIHpOBKa aKCHOMATHUYECKOW TEOPUM KOMILUIEKCHBIX 4Hcesl. CBONCTBAa KOMILIEKCHBIX
YHCEIL.

KaTeropuuHoCcTh aKCHOMATUYECKOW TEOPUU KOMIUIEKCHBIX YHCEIT.

HenpoTuBopeunBoCTh aKCHOMATHYECKOM TEOPUU KOMIUJIEKCHBIX YHCE.

AnreOpbl KOHEYHOTO paHTa. Anredpa kBatepHHOHOB. Teopema dpobenunyca.

KpuTepun olieHKH 0TBETA HA 3a4eTe:

1. CrynenTsl, HaOpaBuIKe 1Mo peHTUHTY He MeHee 60%, MOTy4aroT OLEHKY «3aYTeHO».



2. K 3auery J0mycKaloTCs CTYIEHTHI, OTYMTABHIMECS [0 KOHTPOJIBHOMY ONpOCY IO
TEOPETUUYECKUM OCHOBaM 4MCIOBBIX cucteM U MJI3 He meHee, ueM Ha 60 % mo Kaxaou u3

HNEPCUYUCICHHBIX d)O]f)M.

3. 3ader A CTY/IEHTOB, HMEIONIMX PEUTHHTOBBIN Oait Huxe 60%, mpoBoauTcs B 2 3Tamna:
|.Teopernyeckas dyacth: B (hopMe TEOPETHYECKOro ompoca Mo (OpMyIHpPOBKaM
COJICPKATENIBHBIX aKCHOMATUYECKHX TEOPHH KIIACCHYECKUX YHCIOBBIX CHUCTEM
(HaTypasbHBIX, LENbIX, PAIlHOHAIBHBIX, EHCTBUTEIBHBIX U KOMIUIEKCHBIX YHCEN).

I1. U'TOroBBI{ TECT IO MaTepuay 7-8 ro pa3aeioB AUCIUIUIMHEI (8 cemecTp).

YpoBHu chOpMHUPOBAHHOCTH KOMIIETEHIUI B paMKaX JUCUMUILJIMHbI:

8 cemecTp:

YpoBHHU copmupoBaHHOCTH
KOMIIEeTeHIM A

OcHoBHbBIE PU3HAKH YPOBHS

IHoporosbIiii

[Ipu BeIMONTHEHNH 3aaHMIA BceX (HOPM KOHTPOJIS CTYACHT

JEMOHCTPUPYET 3HAHHUE:

- OIpeneNeHui MOHATHHA M (PAKTOB TEOPUHU NEIUMOCTH,
U3Y4aeMBbIX B IIKOJIBHOM Kypce MaTEeMaTHKH;

- ONpEJEJIEHUE OTHOLIEHUS CPABHEHMSI IIEJIBIX YUCENl U
€ro MpOCTENUINE CBONCTBA;

- OINpeNeNeHWH KOHEYHBIX W OECKOHEYHBIX IIEMHBIX
npo0eit;

MIPOSBIIIET yMEHHE:

- IPUMEHATh UMEIOUIMECS 3HAHUSA 110 TEOPUU JEIUMOCTH
K PEIICHHUIO IIKOJIbHBIX 33/1a4 Ha JAeTUMOCTb;

- TMPEACTaBIATh 4YMCIA CUCTEMATUYECKOM 3aIUCBIO 110
J000MY OCHOBAaHMIO, NMEPEXOAUTH OT OJHON CHCTEMBI
CUMCIICHMS] K JpYroi, BBINOJHATH OIEpallUd HaJ
YyclIaMU B JII000H MO3UIIMOHHOW CUCTEME CUMCIICHUS;

- CpaBHHUBaTh IleJibleé 4YMCIa MO0 JI000MYy MOJYIIIO,
BBINIOJIHATh OMNEPAllUM  CIIOKEHHUS W YMHOMKEHHUS B
KOJIbLIaX KJIACCOB BBIYETOB MO JIIOOOMY MOJYIIIO,
HaXxOIUTh 3HadeHHEe (QYHKIMM Oilepa A JH0O0ro
HaTypaJIbHOT'O YHCJIA;

- TMpPEACTaBIATh JEHCTBUTENIbHbIE 4YKCIA  LIEMHBIMU
IpoOsIMHU.

[Io wroram OamIbHO-PEUTUHIOBOIl CHUCTEMBI CyMMa

PEUTHHTOBBIX OamioB cTyAeHTa cocTasisieT oT 60 mo 70

0amioB

Ba3oBblii

[Ipu BBITIONIHEHWH 3a7aHU BceX (GOpM KOHTPOIIS CTYJEHT

JTEMOHCTPUPYET 3HAHUE:

- ONpeNeNeHUH OCHOBHBIX TOHATUNH U (DAKTOB TeopuH
JIEJIMMOCTH B KOJIBIIE LIEJIBIX YHCET;

- ONpEeIENICHU OCHOBHBIX TOHATUNH U (PAKTOB TEOPHH
CpaBHEHUH B KOJIBIIE IIEITBIX YUCET,

- OIpeAesIeHU OCHOBHBIX MOHATUN TEOPUU KOHEUHBIX U
OCCKOHEYHBIX IEMHBIX IPOOei;

MPOSIBIISIET yMEHHeE:

- TPUMEHSTH UMEIOIINECS 3HAHUS 110 TEOPUU JIETUMOCTH
K PELICHUIO IIKOJbHBIX 33/1a4 Ha IETMMOCTh;

- pemath 10 oOpasly THUIOBBIE  3aJadyd  Ha




apudmeTnuecKue MPWIOKEHUS TEOPHH CpPaBHEHUH U
TEOPHH LEMHBIX JpoOed, BO3MOXKHO JOIyCKas IpHu
3TOM HEKOTOPbIE HETOYHOCTH;

MOKa3bIBACT BJIaJeHHe:

- HaBBIKAMHU PEIICHUS OCHOBHBIX THUIIOBBIX TEOPETHKO-
YHCJIOBBIX 3a7a4.

[lo wroram OaIbHO-PEHTHHIOBOM CHCTEMBI CyMMa

PEHTHHTOBBIX OaJUIOB CTyJeHTa cocTaBiseT ot 70 mo 80

0ajuIoB

IToBBIIIEHHBII

[Ipu BEIMONIHEHNM 3aAaHUI BCeX (GOPM KOHTPOJISI CTYACHT

JEMOHCTPUPYET 3HAHUE:

- OCHOB TEOpPUU [JIEIUMOCTH, TEOPUU CpPABHEHUU B
KOJIbLIE  UEJBbIX  4YHCeN, TEOPUU KOHEYHBIX U
OCCKOHEYHBIX IEMHBIX IPOOei;

- OCHOBOIIOJIAraroIe (dakThI TEOPHUH qucell,
MOJIOKEHHBIE B OCHOBY IIOCTPOEHHUS MOIYJISIPHOU
apudmeTnkm, COCTAaBJIAIONICH byHIamMeHT
KOMITBIOTEPHOW  anreOpbl W TEOPHH  3aIIMThHI
nH(pOpMAIHH;

MPOSIBIISIET yMEHHE:

- HCTOJB30BaTh OCHOBHBIE (DAKTBI TEOPUHU JEITUMOCTH
(CBOMCTBA OTHONICHHS JEITMMOCTH, CBOMCTBA MPOCTHIX
Y B3aMMHO MPOCTHIX YHUCEN) MPH PEHICHUH 3a7ad Ha
JIEITUMOCTbD;

- HCTOJB30BaTh OCHOBHBIE (PAKTHl TEOPUU CPABHEHHUH U
anmapar I[emHbIX JApoOeil B HX apuPMETHUYECKHX
MIPUIIOKEHUSX,

IIOKAa3bIBACT BJIaJeHHE:

- HaBbIKAMU TMPUMEHEHHUS TIOJYYEHHBIX 3HAHUU W
YMEHMH B pa3NUYHBIX CHUTyanusx (B mpeaenax
M3Y4YEHHON TEMAaTUKH Kypca);

- TMPEICTaBIEHUSMH O CBA3M TEOPHUM YHCEI CO
HIKOJIBHBIM KYpCOM MaTE€MaTHKH.

[lo wuroram OaIbHO-pPEHTHHIOBOM CHCTEMBI CyMMa

pPENTHHTOBBIX OalioB cTyneHTa cocraBisieT ot 80 mo 100

0aJoB.

8 cemectp

YpoBuu cpopmupoBanHOCTH
KOMIIeTeHI Ui

OcHoOBHbBIC IPU3HAKH YPOBHSA

IHoporosbIiii

[Ipu BBITIONIHEHWH 3a7aHH BceX (GOpM KOHTPOIIS CTYJEHT

JIEMOHCTPHPYET 3HAHHE:

- CBONCTB YHCEIl W Omepanuil HaJl HUIMU B KJIIACCUYECKHIX
YHCIIOBBIX chcCTEMax (HaTypanbHBIX, LEJIBIX,
palMOHANbHBIX, JCHCTBUTENBHBIX M KOMIUIEKCHBIX
qucen);

MIPOSIBIIICT yMEHHeE:

- (GopMyIHpOBaTh COJNEpIKATEIbHBIE AKCHOMATHYECKHE
TCOpHUU KIIACCUYCCKUX YUCIIOBBIX CUCTEM
MEPEYHCICHUEM TEePBUYHBIX TOHATHHA (TEPMHHOB) W
aKCHOM, BO3MOXKHO JIOMYyCKass TpPH DJTOM OIIUOKHU




HEMPHUHIIUITAATIHFHOTO XapaKTepa.
[Io wroramMm OalILHO-PEUTHHTOBOM CHCTEMBI CyMMa
pPEUTHHTOBBIX OalIoB cTyAeHTa cocTaBisieT oT 60 mo 70
0aioB

Ba3oBbIil

[Ipu BEIMONIHEHNM 3aaHUI BCeX (OPM KOHTPOJISI CTYACHT

JIEMOHCTPUPYET 3HAHHUE:

- OCHOB aKCHOMATHYECKOTO METoJa B MaTeMaTHKEe Ha
MpUMEpPE TOCTPOEHUSI COJEPHKATEIbHBIX aKCHOMa-
TUYECKUX TEOPHUH KJIACCUYECKUX YHCIIOBBIX CUCTEM;

- CBOWCTB YHCEJI U ONEpAMid HAJl HUIMH B KJIACCUYECKUX
YHCIIOBBIX CHCTEeMax (HaTypanbHBIX, HEIBIX,
pallMOHANBHBIX, JCUCTBUTEIBHBIX M KOMIUIEKCHBIX
qucen);

MPOSIBIISIET yMEHHe:

- (dopmynupoBaTh colepiKaTeIbHbIEe AKCHOMATHYECKHE
TEOpUHU KJIaCCUYECKUX YHCIOBBIX CHCTEM
MEPEYHCIICHUEM TEPBUYHBIX TOHATHH (TEPMHUHOB) W
AKCHMOM, BO3MOXHO JONYyCKas MPU 3TOM, HEKOTOPBIE
HETOYHOCTH;

MIOKa3bIBacT BJaJeHHE:

- TPEACTaBICHUSMHU O CBSI3U JTUCIMUILIMHBI CO IIKOJIbHBIM
KypCOM MaTE€MAaTHKH.

[Io wrToram OamIbHO-PEHTUHTOBONl CHUCTEMBI CyMMa

pEeNTHHrOBBIX OayuioB cTyieHTa coctasiusger or 70 go 80

0aioB

IToBBIIIEHHBIT

[Ipu BBIIONHEHWH 3a7aHU BceX GOpM KOHTPOIISA CTYJAEHT

JIEMOHCTPUPYET 3HAHUE:

- CYIIHOCTH aKCHOMAaTHYECKOI0 METOJAa B MATEMATHKE

- CBOHMCTB COJIEp’KATEIIbHBIX AKCMOMAaTUYECKUX TEOPHI,
MOCTPOEHHBIX Il KJIACCUYECKUX YHUCIOBBIX CUCTEM
(HEMPOTHUBOPEUUBOCTH, KATETOPUIHOCTD, HETIOJTHOTA);

- CBONCTB YHCEJI ¥ ONEpalMi HaJl HUMU B KJIIACCUYECKHUX
YHUCIIOBBIX cHcTEMax (HaTypanbHBIX, [EJIBIX,
pallMOHANBHBIX, JEUCTBUTEIIBHBIX H KOMIUJIEKCHBIX
qucen);

MPOSIBISIET YyMEHHE:

- (¢opMynmHpOBaTh COJEpPKATEIHHBIE AKCHOMATHYECKUE
TEOPUU KJIACCUYECKUX YHUCIIOBBIX CUCTEM;

- JIOKa3BIBaTh CBOMCTBa (HETPOTHUBOPEUYHBOCTb,
KaTerOPUYHOCTh) COJAEPIKATETBHBIX aKCUOMATUYECKUX
TEOpPUH, TMOCTPOCHHBIX JISI KIACCUMYECKUX YHCIIOBBIX
CHUCTEM;

- JI0Ka3bIBaTh OCHOBHBIE CBOMCTBA YHWCENT WM OINEpaluil
HaJl HUMHU B KaXXJO0M W3 KJIACCHUYECKUX UHCIIOBBIX
CHCTEM;

- JEMOHCTPUPOBATH €CTECTBEHHBIE CBS3H JIUCLMUIUIMHBI
CO IIKOJBHBIM KypCOM MAaT€MaTHKHU;

MOKa3bIBACT BJIAJleHHUE:

- aKCMOMATHYECKHM METOJOM;

- TPEACTABJICHUSMHU O CBA3U ITUCIUIUIUHBI CO IIKOJbHBIM




KypCOM MaTeMaTHKH.
[Io wroramMm OalILHO-PEUTHHTOBOM CHCTEMBI CyMMa
pPEUTHHTOBBIX 0aioB cryaeHTa cocraiser or 80 no 100
0asIoB

MeToauuyecKue MaTepHualjbl, ONpeacJHAI0OIIUE ITPOUHECAYPHI OLCHUBAHUS

[{enpro MPOMEXKYTOYHOM aTTECTALMU 10 JAHHOW AWCIUILINHE SBIISETCS OIICHKA YPOBHS
c(OPMHUPOBAHHOCTH KOMIIETCHIIMH B pPe3y/IbTaTe YCBOCHHS 3HAHHMA, NMPHOOPETCHHUS YMEHUH,
HABBIKOB M OTBITA JACITEILHOCTH B PAMKaX OCBOCHUS JUCIHUILTUHBI (MOTYJIs).

[Iponienypa olleHUBaHHS OXBAThIBACT OOYYAIONIMXCS, OCBAWBABIIUX JUCHHUILTHHY
(Momynp) Ilpomemypa OIIGHWBAHHUS TIPOBOJUTCS IO OKOHYAHUHM OCBOCHUS JUCITUTUIAHBI
(Mmomynst). OneHka ypoBHsS C(HOPMHUPOBAHHOCTH KOMIIETEHIIMM Ha 3Tamax ux (HOpMUPOBAHUS
OTIpE/ICNIICTCS Ha OCHOBAHHWH COOECEOBAHMS, BKIIIOYAIONIUX TEOPETUYCCKHE BOIPOCHI HWIIH
3aJ]aHus, B KOTOPBIX OOYYAIOIIEMYCsl MPEIUIaraloT OCMBICIHTh PEabHYI0 MPO(eCcCHOHAIBHO-
OPUEHTUPOBAHHYIO CHUTYallUI0, HCOOXOAMMYIO [JISl PCIICHUS IaHHOW MPOOJIEMBI; TPU 3TOM
aKTyaJIM3UPYyeTCsl ONpPECIICHHBIA KOMILJICKC 3HAHWUW, HEOOXOIMMBIN U pa3pelieHus: JTaHHON
poOsieMbl. OTICHUBAHUE OTBETOB O0YUYAIONIUXCS MPOBOIUTCS B COOTBETCTBHH C TPUBEICHHBIMU
KPUTCPUSMH.

Ha ocHOBaHWM OTBETOB (OTBETOB HA TECT, BBHIMOJIHCHHE MPAKTUKO-OPHUECHTUPOBAHHOTO
3aJlaHus) OIICHMBAETCS YPOBEHb C(OPMHPOBAHHOCTM KOMIICTCHIIMH Ha JTamax Hx
(GhOpMUPOBAHUS B paMKaX JUCITUTUIMHEI (MOJIYJIS), @ TAK)KE YPOBCHb 3HAHUH, YMCHUH, HABBIKOB U
OMbITa JIEATENbHOCTH, IO pe3yJbTaTaM BBICTABISIETCA OIEHKA. Pe3ynpTaThl MpPOBEICHUS
MPOIIEAYPHl B YCTAHOBJICHHOM TOPSIKE IMPOCTABIISIOTCS MPEINOJIaBaTeIeM B 3a4eTHBIC KHIKKHU
oOydaromuxcsi M DIEKTpOHHbIE BenomocTu. [lo pe3ympraTaM NpOBEACHHS MPOIEAYPHI
OIICHUBAHMSI MPETIOIaBaTeIIeM JeNIaeTCs BBIBOJ] O Pe3yJbTaTaX MPOMEXKYTOYHOH aTTeCTaIluH 10
THUCIHATIIHHE.

[Tpouienypa omeHuBaHusl (3a4e€T) COOTBETCTBYET JEHUCTBYIOIIMM B BYy3€ TEKYIIUM
MOJOKEHUsAM, BKIo4dass [looxkeHne O PpEUTUHNOBOM CHUCTEME TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALMU CTYIAEHTOB.
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