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PEKOMEH/JIOBAHO K UCITIO/Ib30BAHUIO B YYEBHOM ITPOILIECCE
Ha 3acelaHUU Kadepbl MaTeMaTUKU, PU3UKH, THPOPMaTUKU

(mportokon Ne 10 ot 06 mapTa 2026 1.)

3aBezyroruii Kadepoit K /Z( . A

MaTeMaTUKH, (QU3MKHA, UHPOPMaTUKU I'.C. [Innuar




1. IIEJIb M1 3AJJAUN JJUCIIUTUIAHBI

Hensp gucyumIvHbI - GOpMUPOBaHNE CUCTEMATH3MPOBAaHHBIX 3HAHWH B 00/1aCTH TeOpUH

YyuCesl U YUCTIOBBIX CUCTEM.
3ajgaum AMCIUIIUHBI:

— (dopMupoBaHUe TOHSATUMHOTO arrapata TeOpUM UuCesl, 3HAaHUM U YMeHUH,
He0OXOIUMBIX [I7IsI PellieHUsI TUTIOBBIX 3a/lay JJaHHOM MpeIMeTHOM 00/1acTy;

— (opMHUpOBaHNE TEOPETUKO-UMC/IOBOH KY/IbTYPbl, HEOOXOUMOM OyAyIleMy yUUTesTo
JU1st TJTyOOKOTO TIOHMMAaHKSI TeOPeTUUeCKHUX OCHOB IIKOJIbHOTO Kypca MaTeMaTHKH;

— (dopmupoBaHue npodeccoHaIbHOW MpeMeTHON HarlpaBJeHHOCTU 3HAHUM, YMeHUI
Y HaBBIKOB, MOJIyUYeHHBIX TIPU U3YUYeHUU JUCLIUIIMHBI.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

OucturuyivHa ~ «UWC/IoBble  CUCTeMbl»  OTHOCUTCS K 00s3aTe/lbHOM — YacTH
npodeccronanbHoro 1wKnaa (51.0.07.10). O6nactbio  mipodhecCHOHAMBHONW  [1eATeTbHOCTH
0akaslaBpOB, Ha KOTOPYHO OPUEHTHUPYET AUCIUIINHA, SB/SIETCS 00pa30oBaHMUe.

OcBoeHMe JUCLMIUIMHBI TOTOBUT K pabore co cleAyrouMd  00BeKTaMu
nipodheCCUOHATBLHOM /lesATe/IbHOCTH OaKaaBpoB:

— obyueHue;

— BOCITUTaHUe;

— pa3BuUTHE;

— obpa3oBaresbHbIe CHCTEMBI.

[MpodunbHOW [T AAHHOW [JUCLIMIUIMHBI $IB/sieTCsl MpodeccroHa/bHas [esiTelTbHOCTD
OakanaBpoB.

[nsi oCBOeHUs AMCLUIUIMHBI CTYAEHThl WCIOMb3YIOT 3HaHWs, yMEHUsI U CIIOCOOBI
JlesiTe/IbHOCTH, C(OpMUpOBaHHbIe B TIpollecce U3ydeHWs TMpeAMera «MaremaThKa» Ha
nipeibIAyIieM YPOBHe 00pa30BaHus , a TaK)Ke 3HaHUsI, YMeHUs, HaBbIKH, CII0COObI /1esTe/IbHOCTH
W YCTaHOBKM, TIOJiydeHHble W C(POpPMUDOBaHHble B  XOZJe U3yUeHWs AUCLIUILIIVH
«MaTteMaTHUeCKUi aHanmu3», «Anrebpa» U «I'eoMeTpusi».

OcBoeHMe JAHHOW JWCLIMIUIMHBI SIBJSIETCS HEeOoOXOJUMOW OCHOBOHM [I/Isi U3YYeHUs TI0
yueOHOMY TIJlaHy CMEXHBbIX C Hel0 W  [OC/eAYIOIMIUX AUCLMIUIMH: MeToJuKa oOyueHus
MaTemaThke, Teopusi GYHKIUM  [1elCTBUTENbLHOTO  TepeMeHHOro, Teopusi  (GyHKLUI
KOMIUJIEKCHOTO ~ TIepeMeHHOro,  3/ieMeHTapHasi ~ MaremMaThKa, WCTOpPUS ~ MaTeMaTHKW,
TeopeTUYeCKre OCHOBBI MH(MOPMATHUKU, CUCTEMBI KOMITBFOTEPHOW a/nreOpbl, METO/IbI U CPe/iCTBa
3alUThI UHGOPMALUH.

3. TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUA JNCIIUITI/IMHBI

[Tporjecc W3yueHWs: [OUCLMIUIMHBI ~ HArpasjieH Ha  (OPMHMPOBAHHE  CIEAYIOIINAX
KomnemeHyuti:

— CriocobeH OCyI1leCTBATh MOMCK, KpUTUYECKU aHaIu3 U CUHTe3 WH(GOopMaluy,
TIPUMEHSITb CUCTeMHbIN MO/IX0/] /ISl pellieHUsl MocTaBieHHbIX 3a7au (YK-1);

— CriocobeH ocBaMBaTh U WCTO/Ib30BaTh TeOpeTUUECKHe 3HAaHUs U TpaKTHUecKre
yMeHHs Y HaBbIKM B TIpeIMETHOW 00/1aCcTy TpY pelleHuH MpogeCcCHOHaTbHBIX
3agau (ITK-1);

— CrnocobeH ¢opMypoBaTh pa3BUBAlOIIy0 00pa3oBaTeNbHYIO Cpefy IS
JNOCTWKeHUs] JIMYHOCTHBIX, IIpeJIMeTHbIX W MeTarpeJMeTHbIX pe3y/bTaTOB
o0y4eHus cpeZiCTBaMHU TpernofiaBaeMbix yueOHbIx npegmetos (ITK-3).



HavmeHoBaHuUe U KO/ UH/JUKaTOPOB AOCTH)KeHHUSI KOMIIeTeHIM:
B pesysbTaTe n3yueHus AUCLMATUIMHBI 00YUaroIUiiCs J0/DKeH:

3HAMb:
YK-1.1 - JleMOHCTpUpyeT 3HaHHWE OCOOEHHOCTeM CHUCTEMHOTO M KDHUTHUECKOTO MBIIIIEHUS,
apryMeHTHPOBaHHO (opMupyeTr coOCTBEHHOE CyX[eHWe U OLleHKYy WH(OpMal[uH, NMpUHAMAaeT
000CHOBAHHOE pelleHHe.

IMK-1.1: 3HaeT CTPYKTypy, COCTaB U [JU/aKTUUYeCKWe eJUHULIbI TIpeJMeTHON obactu
( mperofiaBaeMoro rpeameTa);

IMK-3.1 - Buageer criocobamMy WHTerpaluyd y4yeOHBIX TIpeMETOB /il OpraHW3aluu
pa3BuBaloIIel yueOHOM esATeTbHOCTH (MCC/Ie/[0BaTe/TbCKOM, TPOEKTHOM, IPYIIIOBOM U JIp.).
ymemb:

YK-1.2 - IIpumensier noruueckrie (opMbl U TMPOLEAYPbI, CrocobeH K pedieKCHU M0 TOBOY
COOCTBEHHOM U Uy>KOW MBIC/TUTEIbHOU JIesITe/TbHOCTH.
[TK-1.2: ¥YMeeT oCyleCTB/IATE 0TOOP yueOHOTO CO/lepKaHusl AJIsl er0 peayr3alyy B pa3/inuHbIX
dopmax obyuenusi B cootBecTBUH C TpeboBanusimu PI'OCBO OO;
YK-1.2: TIpumeHsieT noruueckrie (GopMbl U TIPOIieyphl, CriocobeH K pedyieKCUd 1o TIOBOAY
COOCTBEHHOM U Uy>KOU MBIC/TUTEIbHOU JIesITe/TbHOCTH.
IMK-3.2 - Wcnonb3yeT o0Opa3oBaTebHbIM IOTEHI[MA/T COLMOKY/IbTYPDHOW Cpefbl perioHa B
riperno/iaBaHuu (TipeiMeTa 1o nMpoduro) B yuebHOM U BO BHEYPOUHOMH /1eSiTe/TbHOCTH.

enademb:
YK-1.3 - AHanusvpyeT UCTOUHHMKU WH(GOpPMAalLMK C Lie/bI0 BbISIBJIEHUS] WX TPOTHBOPEUrii U
TIOMCKA I0CTOBEPHBIX CY)KJEeHUH.
ITK-3.1: BriaseeT criocobamMy WHTerpaljuy yueOHbIX ITpeJMEeTOB /IJIsi OpraHU3aliy Pa3BUBAOILei
yueOHOM JiesTeTbHOCTH (MCC/ie[0BaTeIbCKOM, MPOEKTHOM, TPYTITIOBOM U ZIp.).
IMIK-3.3 - 3HaeT [CUXOJOrO-MeJaroruyeckve  yCJOBUsI — CO3/laHMSl  pa3BUBAlOLeN
oOpa3oBaTe/ibHOM Cpefibl /i [JOCTYDKEHHS] JIMYHOCTHBIX WM MeTarpeJMeTHBIX pe3y/IbTaToB
o0yueHUs

4. OFBEM JIVCIIUIIVHBI 1 BUJbI YYEBHON PABOTEI

OO6111ast TPYA0EMKOCTh JUCHUITIMHBI COCTABJIsIeT 2 3aueTHbIe eMHULIBL.

Buy yue6HO# paboThI Bcero Cemectp
4acoB 6 7
AyauTtopHble 3aHATHS (BCero) 66 26 40
B ToM uncre:
Jlexkumu (J1) 26 10 16
[MpakTuueckue 3anstus (I13) 40 16 24
Y3 HUX MpaKTH4YecKas MOAroToBKa 32 16 16
JlabopatopHsie pabotsr (JIP) - -
CamocrosTenibHass pabora crypentoB (CPC) 87 46 41
(Bcero)
B ToM unce:
[ToaroroBka K JIEKLIMOHHBIM 3aHSITHSIM 11 6 5
IToAroTOBKA K MPAKTUYECKWUM 3aHSITUSIM 8 4 4
ITogroroBka K KOJ/UJIOKBUYMam 10 6 4
[ToaroroBka K TeOpeTUYeCKUM Onpocam 8 4 4
BrinonHeHue WHAVBUyaTbHbIX JIOMAIIIHUX 10 6 4




3a/laHUN

WToroBbiii (ceMecTpoBbIi) TECT 8 4 4
ITogroroBKa K  ayJUTOPHBIM  IIPOBEPOYHBIM 32 16 16
(KOHTPOJIbHBIM) paboTam

By mpomMe)XyTOUHOU aTTecTaliiu 3auer 3K3aMeH
KonTtposs - - 27
OO0111ast TPY0EMKOCTh B Uacax 180 72 108
OO1iast  TPyZIOEMKOCTh B 4YacaX B 3auyeTHBIX 5 2 3

eIMHUIAX




5. COAEPXAHME JUCLHUII/IMHBI

5.1. CopeprxaHue pa3jesioB (MoayJ/ien) AUCHUATLITAHBI

6 cemecTp

n/n

HaumeHnoBaHue
pa3jena (Mopyns)
JTCI{UTTHHBI

Copepxanue

I[EJ'II/IMOCTI: H MPOCTbIE
qUucjia

HJemumocts UenbIXx uyucesn. Teopema O [eneHUU C
octaTkoM. Haubospiumii  00wMiA  fenuTenb.  AJITOPUTM
EBkmuza. Haumenbiiee obmiee kpatHoe. Ilpocteie u
coctaBHble uucaa. CpoiicTBa mNpocTeIX umcen. [IpusHak
npoctotbl  urcia.  OcHOBHasg — TeopeMa  apU(METHUKH.
beckoHeuHOCTb MHOXKeCTBa IPOCThIX uyucesn. HepaBeHCTBO
YeOpImieBa fis1st 7(x) . Cucremariueckue uncra.

KoHeuHble [jemHbIe
apoou

KonHeunble 1jerHbie Apobu. PasznokeHue paliOHALHOTO
yKrc/la B KOHEUHYIO IleMHyi0 [poOb. Ilogxopsiiue aApoOH.
CBolicTBa MOgXOASAIINAX Apobet.

CpaBHeHHUA B KOJIbLie
He/IbIX Urcesl

CpaBHeHMs IO MO/IyJII0, UX OCHOBHbIe CBoMCTBa. Kosbl1jo
K/IacCOB BbIUeTOB. [To/iHasi ¥ TipUBe/leHHasi CUCTEMbI BLIUETOB.
MynbTUTUIMKaTUBHAsE TpyMa oOpaTUMbIX 3/1eMEHTOB B
KOJIblle K/IacCOB BbIUueTOB. [lojie KaacCOB BBIUETOB 1O
npoctoMy Moaymo. ®yHkuus Oinepa. Teopembl Jiisiepa U
®epma.

CpaBHeHUs] C Heu3BeCTHOM BenuuuHOW. CpaBHeHUs
repBoi cTereHd. Kpurepuii paspeliMMoCcTd UM YHUCJIO
perieHu. PellleHre cpaBHeHWU TIepBOM CTereHu MeTOZOM
noj00pa, MeTo/0OM MpeoOpa3oBaHuss KO3(PQOUIMEHTOB, TI0
bopmyne Diinepa, C TOMOIIBIO OAXOAMINUX [pobeit

CpaBHeHus 110 TIpocTomMy Mozymo. CBezieHre K Hauboiee
MpocToMy BUAy. MakcumanbHOe 4uciio peleHui. Teopema
Bunbcona. CpaBHeHMs TI0 CTeleHW TIPOCTOrO YHC/a.
Penykiysi cpaBHeHUs 10 COCTaBHOMY MOAYJ/IO K CPaBHEHUIO
M0 CTeTeH TPOCTOr0 YMC/ia U K CPaBHEHUSIM T10 TPOCTOMY
MOJYJTIO.

[TepBoOOpasHble KOPHU U MH/EKCHI. [ToKa3aTenu uucen u
KJ/IaCCOB M0 JAHHOMY TPOCTOMY MOAy/0. YKUCI0 K/IaccoB C
33/laHHbIM ~ TOKa3arejneM. TeopemMa O CyI[eCTBOBaHUU
1epBoo0Opa3HOr0 KOpHS TI0 TPOCTOMY MOZY/M0. MHAeKCh
yucea U KIacCoB MO JaHHOMY MoAy/it0. OCHOBHbIe CBOMCTBA
uH/IeKCOB. Tabsurpl uHAEKCOB. [IpriMeHeHWe WHAEKCOB K
pellleHUI0 [IBYUIeHHBIX CPaBHEHHI TI10 TIPOCTOMY MOJYJIIO.
KBazspaTtuuHbie BorueThl ¥ HeBblueTbl. CUMBOJ JIexkaHzapa.

ApudmeTrueckre TIPWIOXKEHHsST TeOPUM CpPaBHEHUH.
BbluriciieHre OCTaTKOB TMpW [leIeHUM Ha JaHHOe UKCIIO.
[Ipu3Haku penmvmoctu. OmpezesneHue IJIMHbBL  T€PUO/Q,
TOJTyYaroIIerocsi TpU oOpalleHur OOBIKHOBEHHOUW Jpobu B
JIeCITUUHYO.

beckoHeuHble ernHbie

beckoHeuHbIe [eIrTHbIe I,Z[[)O6I/I CXO'Z[I/IMOCTB 0eCKOHEeUHbIX




Apoou

LeMHbIX pobeii. Pa3nokeHue [eMCTBUTENBHBIX UHCENT B
LernHble 7pobu. KBagpaTWyHble UpPPALIMOHANTBHOCTA U
nepyuoiMuecKkre T1iernHeie  Apobu. Teopema Jlarpamka o
KBa/IpaTUUHOW UPPALIMOHA/IbHOCTH.

[TpubmmkeHue [eHACTBUTELHBIX UHWCET TMOAXOSAIIAMU
npobsimu.  Teopema  [lupuxyie, ee TpUMeHeHHe K
npejcTaBieHno mpocroro uncia p =1mod4) B Buge
CYMMBbI IBYX KBaJIpaToB.

7 ceMecTp

n/n

HaumenoBanue
pa3jena (Mopyns)
AUCHHILIMHbBI

Copep:xanue

AKcuoMaTuyeckKue
Teopuu

3amaud 00OCHOBaHUSI MaTeMaTUKH. AKCHOMaTHUYeCKUM
MeTo1. [ToHsiITHE 00 aKcHOMaTHUeCcKoi Teopun. dopmasbHbIe
v HedopManbHble (cofeprKaTe/ibHble) aKCHMOMaTHUeCKUe
TeOPUH. CxeMa TOCTPOEeHUs HedopManbHOU
aKCHOMaTUUeCKOM Teopuu; (hOpMyIMPOBKA aKCOMaTHUUeCKOM
TEeOPUH. CaoiicTBa aKCMOMaTUUYeCKUX TEeOpUM:
HEeMpOTUBOPEUYUBOCTD, KaTeropuuHOCTb, TOJTHOTA,
HEe3aBUCHMOCTb aKCMOM B JJAHHOW TEOPUH.

AKcnomaTuyeckas
TeopHusi HaTypa/ibHbIX
yHces

@dopmMyIMpOBKAa  COJep)KaTelbHOM  aKCMOMAaTH4YeCKOU
TeOPUM HATypPa/JIbHBIX UMCeJ; IIepBUYHble TEepMUHBl U
akcrombl. HesaBrucumocTts akcrioMm Ileano. IlpuHiun nonHou
MaremMaTUueCcKon WHAYKIMU. CriokeHWe W yYMHOXXeHHe
HaTypaibHbIX uncen. OCHOBHble CBOWMCTBA CJIOKEHHSI W
YMHOXeHUs. AJJUTUBHas TOAYIpylnia M TMOJIYKOJIBLO
HaTypaJIbHbIX UrCel

ITopsiok BO MHOKeCTBe HaTypasbHbIX uKcesl. OTHOLLIeHKe
«MeHblIe». OCHOBHbIE CBOMCTBA JIMHEWHO YNOPSZ0YEHHOIO
MHOXXeCTBA Y YTOPSIJ0YEHHOIO II0JIYKOJIblla HaTypasbHbIX
yucerl.

HesaBucumocTs akcvombl  MHAYKIMKA. HaTypanbHble
KpaTHble U CTeNeHW 3JIeMEHTOB TMOJIYTPYIIbl, UX CBOWUCTBA.
KareropyuHOCTb aKCMOMAaTU4eCKOW TeOpHUM HaTypasIbHbIX
yucest. [Ipo6sieMa HETIPOTUBOPEUMBOCTH apU(PMETHKH.

Koneunrle u OeckoHeuHble MHOXecTBa. (OCHOBHOe
CBOMCTBO KOHEYHOTO MHOXXeCTBa. beCKOHeUHOCTh MHOXKeCTBa
HaTypalbHbIX uuces. [IoHATHE O KOMMUYECTBEHHOW TeOpUH
HaTypaJIbHbIX UuCesl.

AKcHuoMaTHuecKue
TeOpHH Lie/IbIX,
panuoHa/IbHBIX,
JIeFiICTBUTE/IbHBIX H
KOMILJIEKCHBIX UHCe/T

@®OopMy/MpOBKa AaKCMOMAaTHYeCKOM TeOpUM LieJIbIX YMCel.
CBolicTBa Lje/IbIX YKCes; Ipe/CTaB/IeHre 11e/I0r0 Yrc/a B BUje
pPa3sHOCTU [BYX HaTypa/lbHbIX uHcesl. KaTeropuuyHocts u
HeMpOTUBOPEUMBOCTh  aKCUOMAaTHUYeCKOW Teopuu  Lie/IbIX
yucers.

®opMyMpOBKa aKCMOMAaTUUeCKOW TeOopud PpaljMOHAIbHBIX
yucesn. CBOWCTBA paLMOHABHBIX YHWCEs; TJIOTHOCTb TIOJIS
paLMOHAJIbHBIX yuce. HenpoTtrBopeurBOCTh u
KaTeropuuyHOCTb aKCMOMAaTMYeCKOM TeOpUM paljMOHA/IbHbBIX
yucerl.

HopmuposaHHoe roJjie. [TocnegoBaTe/IbHOCTU B




HOPMHMPOBaHHBIX No/sx. CBOMCTBa IOC/ef0BaTeIbHOCTEN B
HOPMUPOBaHHBIX Mo/saX. IlociefoBaTe/IbBHOCTA 3/1eMEHTOB
JIMHEMHO  ymopsijoueHHoOro mons. IlocsiefoBaTenbHOCTU
3/IeMEeHTOB apXHUMe/I0BCKH JIMHEMHO YIOpPsI0YeHHOI0 MO,
AKcuoMaTHueckass ~ TeOpvsl  JeUCTBUTENbHBIX  YHCesl.
HelicTBUTebHOE UMCIO Kak Ipefiesl IOC/e/0BaTelbHOCTH
paroHanbHbIX ymcesl. CyljecTBOBaHWE KOPHSI HaTypajbHOU
CTe[leHU U3 TI0JI0KUTEebHOIO  [eMCTBUTE/NbHOIO YHC/Ia.
KareropyuHOCTb ¥ HENpPOTMBOPEUYMBOCTb aKCMOMaTH4eCKOU
TeOPUH JIelCTBUTE/IbHBIX UMCeL.

AKcroMaTHuecKass TeOpUsl KOMIUIEKCHBbIX uucesn. CBOWCTBa
KOMITIeKCHBIX yucesl. KareropuuHocTts u
HEeIIPOTUBOPEUYUBOCTh aKCHOMaTUUeCKON Teopuu
KOMIICKCHBIX YUCeL.

JIvuHeliHble anreOpbl HaZ TIONEM JeWCTBUTEbHBIX UYHCEJI.
8 JInHelHbIe a/ireopbI Teno xBatepHuoHoB. Anrebpa umcen Komu. Teopema
dpobennyca.

5.2. Pa3jenbl AUCHUILIMH U BUABI 3aHATHHI

No HaumenoBaHue pasjesna IIpakT B Tom uncre B
- pasi Jlekw, paKt. VIHTepaKTUBHOM CPC | Bcero
n/n JUCLHUIIMHBI 3aH.
dhopme (yac)
1. | JesMMoOCTb U NIPOCThIE YUC/Ia 2 6 2u. 10 18
2. | KoHeuHbIe IeNTHbIE JPO0H 4 6 24, 10 20
3. | CpaBHeHUsI B KOJIbIe Le/IbIX 2 4 24, 10 16
quces
4. | beckoHeuHBbIe I|eMMHbIE JPOOH 4 4 24, 10 18
5. | AKcuoMaTHuecKue Teopuu 2 4 10 16
6. | AkcuoMaTHUecKast Teopus 4 4 2u. 10 18
HaTypaJbHbIX YHUCe]
7. | AKcHuoOMaTH4YecKue TeopuH 4 6 10 20
He/bIX, PaLoHA/IbHBIX,
JeUCTBUTE/IbHbBIX u
KOMIUIEKCHBIX YK CeJI
8. | JIuHeliHbIe a/re0phI 4 6 17 27
KonTpoib 27
Bcero: 26 40 10 87 180
B mom yucne 8 JIeKL] | TIpakKT.
UHmMepakmueHol hopme 6 4
3auem - - - - - -
B ToM unce ¢ MCno/1b30BaHUEM UHTePaKTUBHBIX JIeKl] | TIpaKT.
¢opmM, TexHos10r NI 6 4

Jlekuyu




n/n

HaumeHoBaHue pasjeia

(Mopy/is1) AUCIUIIMHBI

Copepxanue

JIekuuu — 6 cemectp

1-3

Jle/IMMOCTB M NPOCThIe YHC/Ia

HdenMocTh Liesibix yncesl. Teopema 0O /ieJIeHUH C
octaTkoM. Haubosbimii  oOUIWM e UTe b,
Anroput™v EBK/Mga. PaciivpeHHBIN alropyuTMm
EBknupa. BsaumHo IIPOCTEIe 4ucIIa.
HawnmeHbliiee 001ijee KpaTHOe.

IIpocteie wn cocraBHble uncna. CBolcTBa
npocTeIX uuces. [Ipu3sHaK NIPOCTOTBHI 4HUCIIA.
OcHoBHas Teopema apru(MeTUKHU.
BeckOHeyHOCTb MHOXKeCTBa IIPOCTBIX UHCell.
HepaBenctBo YeOrbiiieBa /iist alx) .

4,5

KoHeuHble nienHbIe Apoou

KoHeuHble 1enHble Apobu. PasnoxeHue
pal[MOHA/IBHOTO UYHC/Ia B KOHEUHYHO I[eMHYI0
apobe.  TMogxopsmue  gpobu.  CBoiicTBa
MOXOASAIIMX APOOei.

6,7

CpaBHeHl/lfl B KOJIbIle I[e/IbIX
quces

CpaBHeHUsI TI0 MOAYJIIO, HUX OCHOBHbIE
cBorcTBa. Konblo kmaccoB BbiyetoB. [lonHas u
TpYBe/ieHHast CUCTEMBbI BbIUETOB.
MybTUN/IMKaTUBHAS rpyrmmna 00paTUMBIX
3/7IeMEeHTOB B KOJIblle KJacCOB BbIueTOB. [lose
KJIACCOB BBIYETOB I10 IIPOCTOMY MOZYJIFO.

OyHkuusa Ohnepa. Teopembl Jiinepa U
depma.

CpaBHeHMsI C HeM3BECTHOW BeJIMUMHOM.
CpaBHeHuss nepBor  crenieHd.  Kpurepui
paspelMMOCTd M 4YMC/IO pelleHuWil. PereHue
CPaBHeHHW TIepBOM CTeTleHW MeTOZOM Tozbopa,
MeTO/IOM TpeoOpa3oBaHust K03(hGhHUI[HEeHTOB, TI0
dbopmMysie Diiiepa, C TIOMOIIBIO TIOAXOASIIUX
Jpobeit

CpaBHeHus 110 ipoctoMy mogy/o. CeefieHue
K Haubomnee mpoctomy BuAy. MakcrumanbHOe
YUCII0 pelleHuH. Teopema BusnbcoHa.
CpaBHeHUs1 1O CTelleHM IIPOCTOrO 4YMC/A.
Penykuyst cpaBHeHMsI IO COCTaBHOMY MOZYJIIO K
CPaBHEHMIO IO CTeleHW MpOCTOro uucia U K
CpaBHEHUSIM I10 POCTOMY MOZYJIH0

ITepBoOOpa3Hbie KOpHU W WHAEKCHI. TToka3aTenmu
yucesl M KJIacCOB [0 [@HHOMY IIPOCTOMY
Mogymro. YUYWCIo  KaaccoB € 3a/laHHBIM
rnokasaTtesieM. TeopemMa O  CylLeCTBOBaHWUU
1epBO0OPAa3HOr0 KOPHS T10 TTPOCTOMY MOJYJIIO.

WHpekcsl ynces U KaccoB 10 JaHHOMY MOZYJIHO.
OcCHOBHBIE ~ CBOWMCTBA WHAEKCOB. Tabsuifel
WHJeKCOB. [IpriMeHeHre WHAEKCOB K DeIleHHI0
JIBYWIEHHBIX CPAaBHEHUH T10 POCTOMY MOZYJIFO.

KBa,E[paTI/ILIHbIe BbIUeTbl W HeBbIUueThl. CHMBOJI




JlexxaHpa.

Apudmetnueckue TIPUJIOKEHUS TEOpUH
CpaBHEeHWH. BbIurcieHue 0CTaTKOB TIPH ZieJIeHUH
Ha JlaHHOe uucao. [IpuU3HaKW — Je/TMMOCTH.
OrmpefiesieHyie AJIMHBI T1€PUO/A, TIOTYYarOIIerocst
npu  obpaljeHM OOBIKHOBEHHOM /pobu B
JECSITUYHYIO.

10

beckoHeuHbIe ernHbie }:[pOﬁI/I

BeckoHeunble menHbie podu. CXOAUMOCTH
0eCKOHEeUHbIX I[eMHbIX Jpobeii. Pa3noxkeHue
JIeCTBUTE/ILHBIX UKCET B IIeMHbIe IPO0H.

KBasipaTuuHbie Wppal[MOHaTbHOCTH u
repyuoiMueckde  1enHble  gpobu. Teopema
JlarpaHska o0 KBafipaTUUHOM UPPALIMOHATILHOCTH.

[MpubmmxkeHue  eNUCTBUTENILHBIX  UHCEN
TIOIXOASIIITUMU APOOSMHU.

Jleknyum — 7 cemecTp

AKcuomMaTHueCcKue Teopuu

3agaumn 000CHOBaHUs MaTeMaTUKH.
AKCHOMaTUUYeCKUM  METO[I. ITonsitue 00
aKCMOMaTUuecKou Teopuu. @opMasbHble U
He(opManbHbIe (cogeprkaTtesibHbIE)
akcromatuueckrde Teopu. CxeMa TIOCTPOEHHSs
HepopManbHOM  aKCMOMAaTUUeCKOW  Teopuw;
dbopMy/nMpoBKa  aKCMOMaTHMYeCKOW  TEeOpUM.
CeoiicTBa aKCMOMaTHhUeCKHUX TeOpUH:
HEeTIPOTUBOPEUUBOCTD, KaTeropuuHOCTb,
MOJIHOTA, HE3aBUCUMOCTb AaKCMOM B JJaHHOU
TeOpUH.

2,3

AkcuomaTtnueckKas Teopus
HaTypa/IbHbIX UMCesl

®opMyMpoBKa cojiep>KaTe/IbHOM
aKCMOMaTUYeCKON TeOpUM HaTypabHbIX UMCeJ;
NepBUYHbIe TePMUHBI v aKCHOMBI.
HesaBucumocts akcuoMm  [leano. IlpuHimn
MaTeMaTHueCcKOW UMHAYKUuHU. CroxeHrne W
YMHOXXeHHe HaTypa/jbHbIX uncesl. OCHOBHbIe
CBOWCTBA C/I0KEHUS] U YMHOKeHUsl. AJIJUTHBHAs
TIOJIYTPYIIIIA Y TIOJIYKOJ/IbL[0 HATYPa/IbHbIX YHUCeJI.

[TopsimoK BO MHOKeCTBe HaTypasibHbIX UMCes.
OTHollleHWe «MeHbIIe». (OCHOBHBIE CBOMCTBA
MUHEMHO  YTOpPSIIOUeHHOTO  MHOXecTBa U
yIOpsJOUeHHOT0  TIOJIYKOJIblla  HaTypa/ibHbIX
YypceJI.

He3aBucumocThb AKCHOMBI WUH/YKLIVH.
KaTeropuyHoCTh ~ aKCMOMAaTUYeCKOH  TeopuH
HaTypabHbIX yucern. [Tpobnema

HEeTIPOTUBOPEUMBOCTH apU(PMETUKH.

KoHeunble u 0OeCcKOHeuHble MHOXeCTBa.
OCHOBHOe CBOWCTBO KOHEUHOI'O MHOJKECTBa.
BeckoHeYHOCTh MHOKeCTBa HaTypa/lbHbIX UKCel.
[ToHsiTHe ) KOJIMYeCTBEHHOMN TeopuU
HaTypaJIbHbIX yrces1.(CaMOCTOSITe/IbHO®




r3yueHue)

4,5

AKcuomMaTHuecKue Teopuu
[ie/IbIX, PaljMOHA/ILHBIX,
e CTBUTE/TbHBIX H
KOMITJIEKCHBIX YHCeJT

@®opMyIMpOBKA  aKCMOMAaTW4eCcKoW  Teopuu
tenblx yucesn. CBOMCTBa  LielbIX — UMCET;
rpe/iCTaB/eHe Le/ioro Yucjia B BUZE Pa3HOCTU
JIByX HaTypa/ibHbIX uuces. KaTeropnuHocTb U
HENIPOTUBOPEUYUBOCTb aKCHUOMAaTUUeCKON Teopuu
L[e/IbIX YMCell.

@®opMyMpOBKA ~ aKCMOMAaTW4eCcKOW  Teopuu
palMoHa/ibHbIX urces. CBOMCTBA paljuOHA/IbHBIX
yKcesl; TUIOTHOCTh TOJISI Pal{MOHAIbHBIX UKWCEN.
HenpoTtuBopeunBocTh u KaTeropuuHOCTh
aKCMOMaTUUYeCKOM TeOpUU paliMOHaIbHbIX UHCeJl.

HopmupoBanHoe mone. TlocimefoBaTeslbHOCTH B
HOPMHPOBAHHBIX TOJISIX. CaoticTBa
1oc/ie/loBaTe/TbHOCTeN B HOPMUPOBAHHBIX MOJISIX.
[TocnenoBaTenbHOCTH  3/1EMEHTOB JUHENHO
yrnopsijoueHHoro mnoJjsi.  I[locienoBaTenbHOCTH
3/1eMEHTOB apXuMe0BCKU JIMHENHO
yIOpsIJOYeHHOT0 MOJIS.

AKcroMaTUuecKass Teopusi  /1elCTBUTE/IbHBIX
yucen. J[ledCTBUTe/IbHOE UUCIO Kak mpejen
10C/ieZloBaTeTbHOCTH PaLMOHA/IbHBIX YUCe]T.

Cy1ijecTBOBaHMe KOPHS HaTypa/IbHOW CTereHu U3
TMOJIOXKUTE/IbHOTO  JIeCTBUTE/IBHOTO  YMCJIA.
KaTteropmuHocTb u HeNpOTHBOPEUYNBOCTb
aKCMOMAaTUYeCKOM Teopud  [IeHMCTBUTE/IbHBIX
YuCer.

AKcuomaThueckasi TeOpUsi KOMIIEKCHBIX UHCes.
CsoiicTBa KOMIT/IEKCHBIX yuCel.
KateropuuHocTb " HEeTpOTUBOPEUYNBOCTh
aKCMOMaTHYeCKOW TeOpPUM KOMILJIEKCHBIX UMCe.

JIuHeliHbIe anredpbI

JInHeliHble aireOpbl HaZ TIOIEM [1eHCTBUTE/TbHBIX
yncen. Teno KBaTepHHOHOB. Anrebpa uucen
Kam. Teopema ®pobenuyca.

[IpakTHueckue 3aHATUA

n/m

HaumeHoBaHue pa3jena
(Mopy/isl) JUCHUNIHHBI

Copepxanue

IIpakTHyeckue 3aHATHUS — 6 cemecTp

1-3

Jle/TMMOCTH ¥ MPOCTbIe YHUC/Ia

Henenue ¢ ocratkoM. HanbosibImii o0mmumid Jemirenb
IBYX 1iesbix umcesn. AsnroputMm EBkmuza. JIuHeliHOe
rpe/iCTaB/ieHre HauOObIIero OOIero Je/IuTess
yucen a,b B Bugie d=ax+by. PaciiupeHHbIi airoputm
EBkuzma. HaumenbInee ob11iee KpaTHOe.

ITpocTble W cocTaBHBIE uMC/a. [IpU3HAK TPOCTOTrO
yucsa. Pemtero OpaTtocdeHa. Paznoxenue
HaTypaJbHOTO UHC/Ia B TPOW3BEJEHUe TPOCTBIX
MHOXKUTenel. HaxoxmeHre HaubosbIlero o61ero
JenuTesnsi (HauMeHbIero oOIero KpaTHOTO) IiesIbIX




unrcesI 110 MX KaHOHMYECKOMY pa3J/IO>KEeHHIO.

CucremaTuueckue yucsa. Apudmetrueckue
omepauyMd  HaJ, CHACTeMaTUYeCKUMH  YHUC/IaMH.
[TepeBoj umncen M3 OAHOW CHUCTEMbl CUMC/IEHUS B

APYTYO.

4,5

KoHeuHbIe nienHbIe Apoou

PasnokeHre paljMOHaJIBHOIO YMC/a B KOHEYHYHO
yernHyto 1pobe. ITloaxopsime apobu. CeoiicTBa
noAxofsmux Apobeil. PelieHre Heorpe/eieHHbIX
ypaBHeHUM TiepBOi cTereHM ax + by = c¢ (c
NoMolIlpr0  anroputMa EBK/IMza, paclMpeHHOro
anroputMa EBKIMza, € MOMOLBIO MOAXOJSLIMX
Zpobeit).

KonTtposnbHast pabora Ne 1

12

CpaBHeHl/lfl B KOJIbIle I1e/IbIX
quces

CpaBHeHUs1 1O MOJYJ/IIO, UX OCHOBHbIe CBOWCTBA.
Konbrio knaccoB BbiuetoB. [losHasi v npuBezieHHast
CUCTeMbl BbIUETOB. My/IbTUI/IMKAaTUBHAs TpyIna
00paTUMBIX 3/IeMEHTOB B KOJIblle K/IaCCOB BbIUETOB.
ITosie K/1aCCOB BbIYETOB M0 IPOCTOMY MOZAYJIIO.

Oyukuya Oiiepa. Teopembl Diepa u  Pepma.
HaxoxzieHre ocTaTka OT JefieHWss Ha 3a/laHHoe
YUCIIO.

CpaBHeHMsI C Heu3BeCTHOW BenuunHOM. Kpurepuni
paspelrMOCTH U YUC/IO pellleHUi cpaBHeHUs! 11epBoii
cTerieHn.  PemleHuMe — cpaBHeHMH — UCTIbITaHHEM
5/IEMEHTOB TIOJTHOW CUCTeMbl BBIUETOB U METOZOM
npeoOpa3oBaHus K03 ¢uLMeHToB, 10 (dopmysie
Oiliepa, C€ TIOMOIbIO TOAXOAALUMX  Jpobeil.
CpaBHeHuUs1 TepBOM CTeleHW M HeollpeJe/leHHble
ypaBHEHUSI.

Cucrembl cpaBHeHUM TmiepBoi cTerieHU. CpaBHeHUsI
no mnpoctomy Mony/a0. CpaBHeHHSI 10 CTeTleH!
MpOCTOr0  uucjaa. PeAyKuusi — CpaBHeHUsI 110
COCTaBHOMY MOZYJIFO K CPaBHEHHIO IO CTeleHH
MPOCTOTO YWCJIa M K CPaBHEHHUSIM TI0 TIPOCTOMY
mozyJito. ITpoBepouHasi paboTa.

IMopsimok (roka3aTesib) YKMC/ia M Kacca BbIYETOB I10
JJAHHOMY MOJyJItO0, ero CBOMCTBa. UMC/I0 K/1acCoB C
3@/laHHBIM [I0Ka3aTesieM [0 IIPOCTOMY MOZAYJIHO.
HaxoxxaeHuve miepBooOpa3HbIX KOpHEH. VIHAEeKCh
yucesa U KJIacCoOB MO JAaHHOMY IPOCTOMY MOZYJIHO.
CaoticTBa MHAeKCOB. [TocTpoeHue Tab/UL] UHIEKCOB.
[IpyMeHeHre WHJEKCOB K peLIeHUI0 [IBYYIEHHbIX
cpaBHeHWM — ax” =blmodm) ¥ mOKa3aTeNbHBIX

cpaBHeHwi#t Buzia a* =b(mod m) .

KBaspaTnuHble BblYeTbl U HeBblUeThl. Kpurepui
Ouinepa. CumBos Jlexkanzpa.

ApudmeTnueckue TPUIOXKEHHS TeOPUM CPaBHEHMHU.
IMpusnaku  genumoctu.  OmpezeneHve  AJTUHBI
repuozia,  TOydYarollerocss Tpu  oOpaleHun
00OBIKHOBEHHOM /IpoOU B eCATHUHYO.

13-

BeckoHeuHbIe [{eNHBIE ApPo0U

beckoHeuHble  1lemHble  apobu.  PasnokeHue




JEUCTBUTE/ILHBIX ~ YWCel B L[eMHble  JIPOOM.
KBagparuuHsie MppalMOHaTLHOCTH U

15 Tepro/IMUeCKHe TIerHbIe Apo0u.

ITpoBepouHasi pabota Ne 2
IIpakTHYeckHe 3aHATHUSA — 7 ceMeCcTp

BrHapHble OTHOLLIEHUsS Ha MHOKeCTBe, UX CBOMCTBA.
OTtHoLIeHue S5KBUBAJ/IEHTHOCTH. OTtHoLIeHue

1-2 | AKcuoMaTHuYecKHe TeOpuu TOPAAKA. =
bunapHeie ¥ n-apHble  omepauud.  CBoiicTBa
OMHApHBIX  orepauuid. AJreOpel:  TIOYTPYIIIILI,
MOHOW/IbI, TPYIIIbI, MOMYKOJIbLIA, KOJIbLIa, TeJa, MoJsl.
AxKcruoMaTHuecKasi Teopus HaTypa/bHBIX UHCeJl.
AJAUTHBHAs TOMYTpyMa HaTypaJbHbIX  UHCeN.
[To/TyKO/bLI0 HaTypa/IbHBIX UMCeJI.

3.4 AKcroMaTHyeckas Teopus YnopsiioueHHOe TOMYKOMbI]0 HaTypa/lbHBIX UHCes.

HaTypa/IbHbIX YHCEJI Posib aKCMOMBI ~ WHAYKIMA B TIOCTPOEHUH
apu(MeTHKU HaTypaTbHBIX UKCeL.
[ToHsiTHE O KOJMUECTBEHHOW TEOPHM HAaTypa/lbHBIX
yuces.
YropsijoueHHOe KOJTbLIO Le/bIX yuce/.
YnopsifoueHHOe  T07le  PalMOHA/IbHBIX  UHCesl.
[pencraBieHye pariMOHATBHBIX YHUCEIT 1eCITUUHBIMHU
JpobsimMu.
AKcroMaTHYecKue TeOpum YnopsijoueHHOe T1Ojie  JeHCTBUTENbHBIX  UKMCesl.
57 | Ue/IbIX, PAMOHABHBIX, [IpencraBnenue JIeNCTBUTENTbHBIX ynces

]I[EI‘/’ICTBI/ITEJIBHBIX 151
KOMIIVIEKCHBIX YHCe/1

JIeCITUYHBIMH po0siMu. TTosie KOMITJIEKCHBIX UKCET.

Mopdu3mbl yHUBEpCaIbHBIX anredp. ['omomopdHbIe
o6pa3bl. KaTeroppuuHOCTh aKCMOMaTHUECKUX TeOpUi
LenblX,  palUOHAaNbHbIX,  [eWCTBUTENbHBIX U
KOMIIJIEKCHBIX UHCe.

KonTponbHast pabota Ne 3

6. JABOPATOPHBIV IIPAKTUKYM

Ha6opaToprll‘71 IMPaKTUKYM I10 TEOPHUU UK Ce/TI U UUC/IOBBIM CUCTEMAM y‘JE6HBIM I[1JIaHOM He

TIpelyCMOTPeH

7. IPUMEPHASI TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)

KypcoBoii npoekT (paboTa) 1o Teopyuu 4rcesl ¥ UNC/IOBBIM CUCTEMAM yUeOHBIM T/IaHOM He

npelyCMOTpeH

8. YYHEBHO-METOJMYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE

TACHUATLTAHBI




a) OCHOBHa#s JiMTeparTypa:

1. Bamokesuu, 3. JI. Anrebpa u Teopus uucesN. [DNeKTpOHHBINA pecypc]: yueOHO-
MeToauueckuit komruiekc / 3. JI. bamokeBuu, 3.B. Andepora, A.H. PomanHuKoB.— M. :
N3n. uentp EAOU.—2011.— 278 c.

2. Cusbili, C.B. Jlekiuu 110 Teopuu uucesn. [Tekct]: yueGHoe mocobue it CTy/I€HTOB
By30B/ C.B. Cusnlii- M.: DUSMATIJIUT, 2017. — 192 c.

3. CmonuH, FO.H. Anrebpa u Teopusi umcesn. [Tekcr]: yuebHoe mocobue / FO.H.
CmosuH. — M.: ®iuaTta: Hayka, 2016. — 464 c.

4. CmonuH, FO.H. Anrebpa v Teopusi uricen [D1eKTpoHHBIN pecypc] yueOHOe mocobue
JJ1S CTy/IeHTOB (DM3UKO-MaTeMaTUueCKUX (haKkyIbTeTOB BBICIIMX Me/laroruueckux By30B /
10. H. C™momuH. - 4-e usj., crep. - DJIGKTPOH. TeKCTOBbIe AaH. - M. : ®djvHTa : Hayka,
2012. - 464 c.

5. CmonuH, FO.H. YucioBble cucTeMbl. [DeKTPOHHBINA pecypc]: yuebHoe rocobue /

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

0) fomo/THUTE/IbHAA JIUTEepaTypa:
6. Byxwmab, A.A. Teopust uncen. [Tekcr]: yueGHOe mocobue st CTYJEHTOB BY30B /
A. A. Byxmrab. - 3-e u3g., crep. - CII6. : Jlans, 2008. - 384 ¢
7. LIInenepmaH, JI.b. COopHUK 3azau 1o anrebpe u Teopuu umcesn. [Tekct]: yueGHOe

nocob6wue. 3-e u3g., crep./ JL.b. Illnenepman. - CI16.: 3garensctBo «Jlaub», 2008.-224c.

B) MporpamMMHoe o0ecreyeHue:

1. PaboTa Ha KOMIIbIOTEpe TPOBOJAUTCS C WCIOIb30BAaHHWEM JIMLIEH3UOHHBIX BepCUi
orneparuoHHOW cucteMsl Microsoft Windows XP Prof.

2. Inst paboThl B OHb/IMOTEKE UCTI0B3YeTCst 00IeBY30BCKOe JTMLIEH3MOHHOE ITPOrpaMMHOe
obecrieuenne «Mp6buc-64», B cocraBe KoToporo BxofsaT APM «Karamorusatop», APM
«Yurartenb», APM «AamunuctpaTtop», APM «KowmruiekraTop», Web-Hp6ric (CZ39.50)

3. JluyensuonHas nporpamMmma A YTI (ILlaxTel) — KOMILIEKC «DJIEKTPOHHbIE BEOMOCTH

r) 0a3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE H TIOUCKOBbIE CHCTEMBI:
1. HarmonaneHeIM 1jugpoBoi pecypc PykoHT. Pexxum foctyna [http:/www.rucont.ru/].
2. YHuBepcuTeTcKasi 6ubmuoreka oH-makiH. Pexxum moctyma [http://www.biblioclub.ru/]. 6)

WHTepHeT-pecypchl 1. http://www.4p.ru 2. http://marketing.com.ru

A) IlepeueHsb yueOHO-MeTOAUUECKOT0 00ecriedeHHsI /I/Isi CAaMOCTOATETbHOH PadoThI
00yJaroIMXcsl 10 AUCIHITHHE:

1. Opl"aHI/IE}aL[I/IH CaMOCTOSITeILHOM pa6OTbI CTYA4EHTOB B YUpeX€HWH BBLICHIErO 06p330BaHI/IH



[Tekct]: meToguueckue pekomeHgaiuu / Coct.E.b. Many3una, E.J3. Hopuna; Anraiickas roc.
Axkagemus 06p-s um. B.M. [llykimmHa. — Buiick: @I'BOY BIIO «AT'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHHWE JUCIHUILI/IMHBI

HavmeHOBaHMe TIOMeILeHHH /151 TIPOBe/IeHNsT BCeX BUZIOB y4eOHOI fiesTe/IbHOCTH, TIPe/lyCMOTPEHHOM
yueOHBIM IUIAHOM, B TOM 4YHC/Ie TOMELIeHUs AJs CaMOCTOsITeJIbHOM paboThl, C yKa3aHWeM IepeuHs
OCHOBHOT0 000py/j0BaHusI, y4eOHO-HAT/IAAHBIX T0COOMI 1 NCII0/Ib3YEMOro MPOrpaMMHOT0 0becrieueHust

Appec (MecTor1o/10)KeHNEe)
TIOMelL{eHHHt /7151 IPOBe/ieHNsT
BCeX BHJOB yueOHOH JesTe/lbHOCTH

Tpe/lyCMOTPEeHHOMH

yuebHBIM  mIaHOM (B ciydae
peanu3anuy 06pa3oBaTeIbHOM
nporpaMMel B ceTeBOM  (opme

[IOTIOJTHUTEJTBHO YKa3bIBaeTCst
HavMeHOBaHWe  OpraHu3aluH,  C
KOTOPOM 3aK/I0YEeH /IOT0BOP)

Ayp. 185

YuebHast ayguTOpHsI Jisl TIPOBEJieHWs] 3aHSATHH JIEKIIOHHOTO THIA, 3aHSATHH CEeMHHApCKOro THIIA,
KYPCOBOTO  TIPOEKTHPOBaHMsS (BBITIOJIHEHWSI KYPCOBBIX ~paboT), TPYNMOBBIX W  WHAWUBHYATbHBIX
KOHCY/IbTaLlUH, TeKyIIlero KOHTPOJISt ¥ IPOMEe)XXyTOUHOM aTTecTaljuy

CrierjanusupoBaHHast MeGerb.

TexHHuecKre cpejicTBa 00y4eHHsl: Ha/llluKe MOAK/IFOUYeHHs K CeTH VIHTepHeT, nepeHOCHOe 060py/i0BaH e

Poccuiickass ~ ®epepaums, 659333,
Anralickuii  Kpa#l, T. Bwuiick, ymI.
Bnapumupa Koponerko, f. 53

Ayp. 202 CriopTuBHBIHA 3a71

YuebHast ayAuTopusl [/ TIPOBeZieHMs] 3aHSTHH JIEeKLMOHHOTO THIIA, 3aHATHH CEMHHApCKOro THMa,
TPYIIIOBBIX U UHUBH/YaIbHbIX KOHCY/IbTALUH, TeKYIL[ero KOHTPOJISl ¥ IPOMEXXYTOUHOM aTTecTaljuu
CrerpaiM3upoBaHHasi Mebeslb: CIIOPTHBHBIA MHBEHTaph, CIOPTUBHOE 000pPYZOBaHHEe

Poccuiickas ~ ®epepaums, 659333,
Anraiickuii  kpaif, r. Buick, ym.
Bnagumupa Koposnesko, A. 53

Ayp. 212

YuebHast ayAuTOpHsl [/ TIPOBeZEHMs 3aHSTHH JIEKIMOHHOTO THIIA, 3aHATHH CeMHHApCKOro THMa,
KypCOBOTO TPOEKTHUPOBaHMs (BBIMOJHEHUS KypCOBBIX paboT), TPYMNMOBBIX M WHAWBHAYaIbHBIX
KOHCY/IbTallU, TeKyIllero KOHTPOJISl ¥ IPOMe)KyTOUHOM aTTecTaljuy

CrierjiansupoBaHHast MebGenb. TexHuueckue CpeAcTBa OOyueHHs: Hajauuue [OJK/IIOUYEHHUs K CeTH
WHTepHeT, nepeHOCHOe 060pyZi0BaHKe

Poccuiickass ~ ®epepauus, 659333,
Anraiickuii  Kpail, r. Buiick, ym.
Bnagumupa Koposesko, A. 53

Ayp. 213 MacTepckasi TpyInoBOro NpoeKTUpOBaHUs

YuebHast ayqUTOpHsI /1S IPOBeAEHHST 3aHATHH JTIeKLIMOHHOTO THIIA, 3aHSITHH CeMUHAPCKOT0 THIIA,
KYPCOBOI'O MTPOEKTUPOBAHUS (BBIMOHEHHST KYPCOBBIX PaboT), TPYIINOBBIX ¥ MHAUBU/YaTbHBIX
KOHCY/IbTaL{HiH, TEKYIL|ero KOHTPOJIsl ¥ [IPOMEXKYTOUHOH aTTecTalin

Crneruam3upoBaHHas Mebennb. TexHHuecKre cpeficTBa 00ydyeHus:: KoMmrbrotep zij1s mperiofiaBareris,
TPOEKTOP, JOCKA [I/isi IPOEKTOPA, HaluuKe MOAK/IIOUeHus K ceTd VIHTepHeT, rmepeHoCHoe 000pyA0BaHue.
ITepeuenb AuYeH3UOHHO20 NPO2PAMMHO20 0becneueHusi. Pekgusumbl nodmeepoicoarouje2o 00KymeHma
OnepayuoHHas cucmema Astra Linux Special Edition peaus CMOJIEHCK OdgucHbili nakem P7-o¢uc.
Ipogeccuonanbhbiil (deckmonoeas eepcust) Obyuarowjuli KOHMeHM No ecmMecmeeHHbIM HayKam buonoauu,
Xumuu u ¢pusuke 05 yueHuka\npenooasamensi

Microsoft Windows7 PRO Ne mvuensuu 47775091,

Microsoft Office7 Pro Ne nmuuensuu 44811748

Anmusupyc Kacnepckozo CybauyeH3uoHHblil 002080p Ne6206 om 11.12.2023 Jluyensus Ne 9kcsj-cv7du-
¢s39n-3v42¢(250)

CIIO no /IUIeH3HMOHHBIM COrJ/IAIEHHAM B CBOOOJAHOM pacHpoCTPaHEHHH, B TOM YHC/e 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), Atipex
v2.3— pepakTop TectoB, LibreOffice

Poccuiickast ~ ®epepaums, 659333,
Anraiickuii  kpa#, r. Buiick, ym.
Bnapumupa Koponenko, f. 53

Ayp. 229

YuebHast ayguTOpHsL Jisl TIPOBEJeHWs] 3aHSATHH JIEKIIOHHOTO THIIA, 3aHSATHH CEeMHHApCKOro THIIA,
KYPCOBOTO  TIPOEKTHPOBaHMS (BBITIOJIHEHWSI KYPCOBBIX ~paboT), TPYNMOBBIX W  WHAWUBUYATbHBIX
KOHCY/IbTaLlU{, TeKyIIlero KOHTPOJISt ¥ IPOMEe)XXyTOUHOM aTTecTaljuy

Crierjriai3upoBanHast Me6esib. TexHIUecKre cpesicTBa 00yUeHHs: KOMITBIOTEDBI, HaTMUKe TTO/K/IFOYeHHs K
cetn VIHTepHeT, epeHOCHOe 0060py/0BaHMe.

ITepeueHb AUYeH3UOHHO20 NPO2PAMMHO20 ObecneueHusi. Pekgusumbt nodmeepoicoarouje2o 00KymeHma

OC Windows 10PRO /PQR OEM Kontpakr Nel9/5-5A ot 18.11.2019 (IToctaBkKa NpOrpaMMHO-
anmnapaTHoOro Komriekca CTyeHT)

Microsoft Office - 2019 (kopo6ouHas Bepcust)

[Jorosop noxxepteoBanus ot 04.03.2020

Anmueupyc Kacnepckozo Cy6auyeH3uoHHblil 002080p Ne6206 om 11.12.2023 Jluyen3us Ne 9kcsj-cv7du-
¢s39n-3v42c(250)

KoncynbsranT Ilnioc

Horosop Ne26 ot 28.12.2023r OOO «FOpkomn»

Movavi Video Editor Academic Edition 2020

JIMIIeH3UOHHBIN JOTOBOP Ha MCI0/b30BaHUe MPOrpaMMHOT0 obecrnieuenus ot 26.02.2021r

Movavi Photo Editor 6

JIMLeH3MOHHBIHN JOrOBP Ha MUCII0/Ib30BaHKe [IPOrpaMMHOro obecrevyeHus ot 26.02.2021r

ITAK NITRINO

Kontpakt No19/5-DA ot 18.11.2019 (ITocTaBKa nporpaMMHO-aNnnapaTHOr0 KOMIIJIeKca

Poccuiickass ~ ®epepaums, 659333,
Anralickuii  Kpa#l, T. Bwuiick, ym.
Bnapumupa Koponerko, f. 53




Astra Linux Special Edition
LibreOffice (TeKCTOBbIM pejakTop, TabJMUHbBIM PeJaKTOP, MPOrpaMMa MOATOTOBKH Mpe3eHTaL|i, MeXaHHu3M
rioAKmoveHus K BHelHUM CYB]I, BeKTOPHBIH rpaduuecKuii peJakTop, pefaktop Gopmyit)
Pedaxkmop pacmpoeotl epagpuxu
GIMP v2.8.14
BocnpousgedeHue mynbmumeoua
alsa v1.0.25
VLCv2.2.2
JInijeH3uoHHbIM foroBop Ne PBT-14/1617-01-BY3 Ha mpefocTaBjieHHe IIpaBa MHCIOIb30BaHUS
nporpammsl Ayt 9BM ot 09.11.2017r
CIIO no /IMIeH3HMOHHBIM COr/IAIEHHAM B CBOOOJAHOM pacHpoCTPaHEHHH, B TOM YHC/e 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), Atipex
v2.3— pepakTop TectoB, LibreOffice

Ayp. 234

YuebHast ayguTOpHsI Jisl TIPOBEJeHWs] 3aHSATHH JIEKIFIOHHOTO THIA, 3aHSATHH CEeMHUHApCKOro THIIA,
KYPCOBOTO  TIPOEKTHPOBaHMS  (BBITIOJIHEHWSI KYPCOBBIX ~paboT), TPYNMOBBIX W  WHAWUBHYATbHBIX
KOHCY/IbTALlU{, TeKyIIlero KOHTPOJISt ¥ IPOMe)XXyTOUHOM aTTecTaljuu

Poccuiickass ~ ®epepaums, 659333,
Anralickuii  Kpa#l, T. Bwuiick, yimI.
Bnapumupa Koponerko, f. 53

Ayp. 235

YuebHast ayAuTOpHsl [/ TIPOBeZEHMs] 3aHSTHH JIeKLMOHHOTO THIIA, 3aHATHH CeMHHApCKOro THMa,
KypCOBOTO IPOEKTHPOBaHHUs (BBIMOJIHEHWSI KYPCOBBIX paboT), TPYMNMOBBIX ¥ HHIWBHAYaAJbHBIX
KOHCY/IbTaL|H, TEKYIL|ero KOHTPOJIsl ¥ IPOMEXKYTOUHOM aTTecTalin

CriejianusupoBaHHass  Mebenb.  TexHuueckue cpefcTBa OOyueHHs:: HWHTepaKTHUBHAsi IaHelb C
BBIUMC/IMTENNBHBIM 6710KoM ToBapHbiii 3Hak: UKAP, Mo6uibHbIH yueGHBIi Kiace (24 HOyTOyKa C TeJIeXKoH
JJIs XpaHeHUs U TI0/3apsi/iKK) Ha/lMuMe TIOAK/IIoueH s K ceTr VIHTepHer.

IlepeueHb AUYeH3UOHHO20 NPO2PAMMHO20 0becneueHusi. Pekgusumbt nodmeepaicoarouje2o 00KymeHma
HMnmepakmugHblill KoMNaeKc ¢ 8bIYUCAUMENbHBIM 640KOM U MObUAbHBbIM KpenaeHuem IT1O Ikar
Koumpaxkm 14-2A om 18.08.22 OO0 «Py/Jucnaukc»

OnepayuoHHas cucmema Astra Linux Special Edition peaus CMOJIEHCK OcucHblil nakem P7-
ocpuc. IIpogpeccuonanvHblil (Oeckmonogas eepcus) Obyuaiowjuli KOHMeHm no ecmecmeeHHbIM
Haykam buonoauu, Xumuu u ¢usuke 045 yyeHuka\npenooasamesns

Konmpakm Ne9-2A/2022 om 16.08.2022 OO0 Ymuka

Anmuseupyc Kacnepckozo CybauyensuoHHbili 00208op Ne6206 om 11.12.2023 Jluyensus Ne 9kcsj-cv7du-
¢s39n-3v42c(250),

CIIO mo /HIeH3HMOHHBIM COI/IAIEHHAM B CBOOOJAHOM pacHpPOCTPAHEHHH, B TOM YHC/Ie 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), AfipeH
v2.3— pepaktop TectoB, LibreOffice

Poccuiickass ~ Pepepaums, 659333,
Anralickuii  Kpa#f, Tr. bBuiick, ym1.
Bnagumupa Koposnesko, A. 53

Ayp. 239

YuebHass ayAuTOpHs [/ TIPOBeZieHWsl 3aHSATHI JeKIMOHHOTO THIIA, 3aHATHM CeMHHApCKOro THa,
KypCOBOI'O MPOEKTHUPOBaHMsl (BBIMOJHEHHUS KYPCOBBIX paboT), TPYNMOBBIX M HHAWUBHAYaJbHBIX
KOHCY/IbTALIUH, TEKYIIIero KOHTPOJISt ¥ IPOME)XXYTOUHOM aTTecTaljin

CnenuanusupoBaHHas Mebesb. TexHHUeckre cpeficTBa 06ydeHuUsi: MOOMIIBHBIN ITPOrpaMMHO-
arnmapaTHbIf Komriekc HoyToyk Acer Nitro5 AN

HOymOyKu

ITepeueHb AUYeH3UOHHO20 NPO2PAMMHO20 obecneueHust. Pekgusumal

OnepanuonHas cuctema OC Windows 10PRO /SP Only USB RS BOX KonTtpakT ot 03.12.2021
Nel4\1 OOO «Ilapyc ITnroc»

VHTepaKTUBHBINA KOMIIIEKC C BBIYHC/IUTENBHBIM O/10KOM U MOOM/IBbHBIM KperuieHneM 1O XpaHurenn
3HaHUU

[JeTckuii pa3sBUBAOLMN UHTEPAKTHUBHBIHM [IPOrPAMMHBII KOMILIEKC

KonTtpakr 35-3A ot 10.11.21 UIT KyumoB Anekceil AHaTONIbeBUY

Aumusupyc Kacnepckoeo CybauyeH3uoHHblill 0o208op Ne6206 om 11.12.2023 JIuyen3zus Ne 9kcsj-cv7du-
¢s39n-3v42¢(250),

CIIO no /JMIeH3HOHHBIM COT/IalleHHSM B CBOOOJHOM pacnpoCcTPpaHeHHH, B TOM YHC/Ie 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), AlipeH
v2.3— pezakrop TectoB, LibreOffice

Poccuiickast ~ ®epepaums, 659333,
Anradickuii  kpaid, r. Buiick, ym.
Bnapumupa Koponesko, f. 53

Ayp. 240

YuebHasi ayauTOpHsi [l TIPOBEJEHUs 3aHSATHH JIEK[[MIOHHOTO THIIA, 3aHSATHA CEeMHUHApCKOrO THIIa,
KypCOBOTO IPOEKTHUPOBAHHs (BBINOJHEHWS KYypCOBBIX paboT), TPYNIOBBIX ¥ HMHAWBHAYaIbHBIX
KOHCYJIbTallH, TeKYIL|ero KOHTPOJISl ¥ IIPOMEeXXyTOUHOM aTTecTalii

Crerpani3upoBanHas Mebesnb. TexHuueckue cpecTBa oOyueHHs:: MOOU/IBHBIN TPOrPAMMHO-AMNapaTHbIN
KomIuekc HoyTOyk Acer Nitro5 AN Hoym6yku

KonrpakxTt Ne33-3A/2021 ot 08.11.2021 OO0 «Kommnanus I'pant CepBuc»

IMepeueHb AuyeH3UOHHO20 NPO2PAMMHO20 0becneueHust. Pekgusumbt nodomeepaicoaiouje2o 0oKymeHma
OmneparuonHas cuctema OC Windows 10PRO /SP Only USB RS BOX KonrpakT ot 03.12.2021
Nel4\1 OOO «Ilapyc ITnroc»

VHTepaKTUBHBIN KOMIUIEKC C BBIUHUC/IUTEIbHBIM OJI0KOM U MOOMIBHBEIM KperienreMm 10 XpaHuTenu
3HaHUH

JeTcKuil pa3BUBAIOLIMI MHTEPAKTHUBHBINA MPOrpaMMHBIN KOMILIEKC

Poccuiickasgs ~ ®epepaums, 659333,
Anraiickuii  Kpaif, r. Buick, ym.
Bnagumupa Koposnesko, A. 53




KonTtpakt 35-3A ot 10.11.21 UIT KyumoB Anekceil AHaTONMbeBUY

AwntuBupyc Kacnepckoro Cy6suieHnsuonnsiii qorogop CLI-000089960T 12.12.2022 JTuuensust Ne 26FE-
221215-105649-5-36788(250

CIIO no /JHIeH3HOHHBIM COTJIalIeHHSAM B CBOOOJHOM pacnpoCTPaHeHHH, B TOM YHC/Ie 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), AlipeH
v2.3— pezakrop TectoB, LibreOffice

Ayp. 315 KomnbroTepHblii Kiacc

YuebHast ayAuTOpHsl [/ IIPOBeZEHMs 3aHSTHH JIeKLMOHHOTO THIIA, 3aHATHH CeMHHApCKOro THMa,
KypCOBOTO IPOEKTHPOBaHMUs (BBIMOJIHEHHS] KYPCOBBIX paboT), TPYNMOBBIX ¥ HMHAWBHAYAIbHBIX
KOHCY/IbTALH, TEKYIL|Er0 KOHTPOJISI M TIPOME)XXYTOYHOM aTTecTaljiu

Crierjianu3upoBasHast Me6esib. TexHUUecKre cpeficTBa 00yueHHs: KOMIIBIOTEPBI, Ha/IMuKe MOAK/IFOUYeHHs K
cetn VIHTepHeT, nepeHocHOoe 060pyAoBaHKe

ITepeyeHb ML{EH3MOHHOTO TPOrPaMMHOr0 obecrieyeHust. PEKBU3HTHI ITOATBEPIK/AIOLIET0 JOKyMeHTa

OC Windows 10PRO /SP Only USB RS BOX

Konrpakr ot 03.12.2021 Ne14\1 OOO «Ilapyc ITmoc»

AnTuBupyc Kacnepckoro Cy6murieH3uoHHbIi foroeop Ne6206 ot 11.12.2023 Jlunensust Ne 9kcsj-cv7du-
¢s39n-3v42¢(250)

CIIO mo /IHIleH3HOHHBIM COIJIAIIEHHAM B CBOOOAHOM pacnpoCcTPaHeHHH, B TOM YHC/Ie MO
GNUGeneralPublicLicense n 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), AtlipeH
v2.3— pepakrop TectoB, LibreOffice

Poccuiickass ~ ®epepaums, 659333,
Anraiickuii  Kpaif, r. Buiick, ym.
Bnagumupa Koposnesko, A. 53

Ayp. 317

YuebHast ayAuTopusl [/ TIPOBeZieHMs] 3aHSTHH JIEeKLMOHHOTO THIIA, 3aHATHH CEMHHApCKOro THMa,
KypCOBOTO MPOEKTHUPOBaHMsl (BBINOJHEHWS KYypCOBBIX paboT), TPYNNOBBIX M HHAWBHAYaIbHBIX
KOHCYJIbTaLlH, TEKYIL|ero KOHTPOJISl ¥ IIPOMEeXXyTOUHOM aTTecTaliii

Poccuiickas ~ ®epepaums, 659333,
Anraiickuii  kpaif, r. Buick, ym.
Bnagumupa Koposnesko, A. 53

Ayp. 318 Ayautopusi MeXXAUCLIAIUIMHADHOTO POeKTUPOBaHUS

YuebHass ayAuTOpHs [/ TIPOBeZleHWsl 3aHSATH JIeKIMOHHOTO THIIA, 3aHATHA CeMHHApCKOro THIa,
KypCOBOI'O MPOEKTUPOBaHMsl (BBIMOJHEHUS KYypCOBBIX paboT), TPYNMOBBIX M HHIWBHAYaJbHBIX
KOHCY/IbTALIU{, TEKYIIIero KOHTPOJISt ¥ IPOME)XXyTOUHOM aTTecTaljin

CnenuanusupoBaHHas Mebesb. TexHHUeckre cpeficTBa 06ydyeHusi: VIHTepaKTHBHBIN KOMILIEKC C
BBIUKCUTENBHBIM 6/10KOM U Mo6ubHBIM KperienueM I10 Ikar Notebook

ITepeuenb nuyeH3UOHHO20 NPO2PAMMHO20 ObecneueHus. Pekgusumal

Konrpakr 29-3A ot 12.11.21 OO0 «PyJucriimmkce»

AwnTuBupyc Kacnepckoro Cy6murieH3uoHHbii goroeop Ne6206 ot 11.12.2023 JTunensust Ne 9kcsj-cv7du-
¢s39n-3v42¢(250)

CIIO no /JMIeH3HOHHBIM COT/IalleHHSM B CBOOOJHOM pacnpoCcTPpaHeHHH, B TOM YHC/Ie 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), AlipeH
v2.3— pezakrop TectoB, LibreOffice

Poccuiickast ~ ®epepaums, 659333,
Anradickuid  kpaid, r. Buiick, ym.
Bnapumupa Koponesko, f. 53

Aya. 319 JTabopaTopusi «OH/IaiH — 06pa30BaHuUs»

YuebHasi ayauTOpHsi [l TIPOBEJEHUs 3aHATHH JIEK[[MOHHOTO THIIA, 3aHSITHA CEeMHHApCKOrO THIIa,
KypCOBOTO IPOEKTHUPOBAHHs (BBINOJHEHWS KYypCOBBIX paboT), TPYNIOBBIX ¥ HMHAWBHAYaIbHBIX
KOHCYJIbTaLIUM, TEKYIIIero KOHTPOJISI U TPOME)XXYTOUHOM aTTecTaLiy

Crerjuanu3upoBaHHas Mebesib. TexHuueckue cpeicTBa o0yueHus: VHTepaKTUBHBIN KOMILIEKC C
BBIUKC/TUTE/TLHBIM 0/I0KOM U MOGUIbHBIM Kperienuem 10 Tkar

KonTtpakt 14-3A ot 18.08.22 OO0 «Pyducniavkc»

4 Mob6ubHBIX KOMNblomepHbIX Knacca DEPO VIP 1530

Konrpakt Ne9-3A/2022 ot 16.08.2022 OO0 YMuka

ITepeueHb AUYeH3UOHHO20 NPO2PAMMHO20 obecneueHust. Pekgu3sunibl

OnepanuonHas cucrema Astra Linux Special Edition peaus CMOJIEHCK OducHeiii naket P7-
oduc. IIpodeccronaneHblil (geckronosast Bepcusi) OOyvaroIyii KOHTEHT 110 eCTeCTBEHHBIM HayKaM
6rooruy, XMMUU U (HU3MKe [ YUeHUKa\IpernoaBaTess

AntuBupyc Kacnepckoro Cy6muiieH3uoHHbii goroeop Ne6206 ot 11.12.2023 Jlutensust Ne 9kcsj-cv7du-
¢s39n-3v42¢(250)

CIIO mo /MIleH3HMOHHBIM COI/IAlIEHHAM B CBOOOJAHOM pacnpoCTPaHeHHH, B TOM YHC/Ie MO
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), AiipeHn v2.3—- peaakTop TectoB, LibreOffice

Poccuiickasgs ~ ®epepaums, 659333,
Anraiickuii  kpaif, r. Buick, ym.
Bnagumupa Koposnesko, A. 53

Ayp. 320

YuebHass ayAWUTOpUS [yl TIPOBEJEHUS 3aHSATHHN JIEKLIMOHHOTO THWIIA, 3aHATHH CEMHUHApCKOro THIA,
KypCOBOTO TPOEKTUPOBAaHMsI  (BBITIOJIHEHUSI KYPCOBBIX paboT), TPYMIOBBIX W  HMHAWUBHYATbHBIX
KOHCYJIbTALUH, TEKYLL|ero KOHTPOJISl ¥ IIPOMEXKYTOUHOM aTTecTaluu

Cnermamm3upoBaHHas Mebenb. TexHuueckde cpeAcTBa OOydyeHMs: WHTEPAKTHBHBIM KOMIUIEKC C
BBIUMC/TUTE/TBHBIM GJIOKOM M MOOU/IBHBIM KPeTyIeHHeM, Haliure MOJK/II0UeHHs K CeTH VIHTepHeT.
IMepeuenb auyeH3UOHHO20 NPO2PAMMHO20 obecneueHust. Pekguaumbt nodomeepaicoaiouje2o 0oKymeHma
HMnmepaxkmugHblll KomMnaekc ¢ 8blYUCAUMENbHBIM 640KOM U MObOUAbHBbIM KpenaeHuem IT1O Ikar
Konmpakm 14-2A om 18.08.22 OO0 «PyJlucnaukc»

Poccuiickass ~ ®epepaums, 659333,
Anralickuii  Kpa#l, T. bBwuiick, yim.
Bnapumupa Koponerko, f. 53




AnTuBupyc Kacnepckoro Cyb6auyeHsuoHHblli 00208op Ne6206 om 11.12.2023 Jluyensust Ne 9kcsj-cv7du-
¢s39n-3v42c(250)

CIIO mo /HIeH3MOHHBIM COI/IAIIEHHAM B CBOOOAHOM pacHpPOCTPAHEHHH, B TOM YHC/e 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— pegakrtop TectoB, LibreOffice

Ayp. 321

YuebHasi ayauTOpHsi il TIPOBEJEHUs 3aHSITHH JIEK[[MOHHOTO THIIA, 3aHSITHH CEeMHUHApCKOrO THIIa,
KypCOBOTO IPOEKTHPOBaHMUs (BBIMOJIHEHHS] KYPCOBBIX paboT), TPYNMOBBIX ¥ HMHAWBHAYAIbHBIX
KOHCYJIbTALMH, TeKYILero KOHTPOJISI U IPOME>KYTOUHOM aTTeCcTallui

Creruami3upoBandas mebenb. TexHuueckue CpeACTBAa OOydYeHHs:: MyJIbTUMEIUOKOMILIEKT, HOYTOYVK,
Ha/IMuHe TIOK/IFOUeHUsT K CeTr VIHTepHer.

ITepeueHb AuyeH3UOHHO20 NPO2PAMMHO20 0becneueHusi. Pekgusumbl noomeepaicoaiouje2o 0oKymeHma
MObuUbHbLI KomnblomepHblil knacca RAYbook - 16wm OC Windows 10PRO PQR OEM

Koumpakm Ne30-3A om 01.11.21 OOO «LJMUT»

Aumusupyc Kacnepckoeo CybauyeH3uoHHblli 002o08op Ne6206 om 11.12.2023 Jluyen3zus Ne 9kcsj-cv7du-
¢s39n-3v42¢(250),

CIIO mno /HIeH3HMOHHBIM COI/IAIIEHHAM B CBOOOAHOM pacHpOCTPaHEHHH, B TOM YHC/Ie 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), Atipen v2.3— peaakrop TectoB, LibreOffice

Poccuiickass ~ ®epepaums, 659333,
Anraiickuii  Kpaif, r. Buiick, ym.
Bnagumupa Koposnesko, A. 53

Ayz.340 KoMnbIoTepHBIH K/1acc

YuebHasi ayguTOpHsi [/l TIPOBEJEHHs 3aHSITHH JIEKMOHHOIO THIA, 3aHSITHH CEeMHUHApCKOro THIIa,

KYPCOBOTO TPOEKTHUPOBAaHUsi (BBIIOJHEHUS] KYPCOBBIX pPaboT), TPYMIOBBIX ¥ HHAWBUAYATHHBIX

KOHCYJIbTaLIUH, TEKYIIlero KOHTPOJISI ¥ TPOME)XXYTOUHOH aTTecTaljiy

Crenuanu3upoBaHHas Me6estb. TexHHUYeckre CpeicTBa 00yUYeHHUs: KOMITbIOTEPbI, HAJIMUKe MOJKIIOUeH s K

cetut IHTepHeT, repeHoCcHoe 000py/J0BaHHe

ITepeueHb AuyeH3UOHHO20 NPO2PAMMHO20 obecneueHust. Pekgusumbl noomeepoicoaiowjezo 0oKymeHma

Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, KonTpakt Ne 19/6 — 3A ot 18.11.2019

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

Aumusupyc Kacnepckozo CybauyeH3uoHHblll 0o02080p Ne6206 om 11.12.2023 Jluyen3sus Ne 9kcsj-

cv7du-cs39n-3v42c(250)

Komnac 3D v19 (10 pabouux mecm) CybauyeH3uoHHbtil dozogop Ne 3ck-20-0038 om 02.03.2020e.
Astra Linux Special Edition

LibreOffice (TeKCTOBbII pefakTop, TabJMUHbBIM PeJaKTOp, MpOrpamMMa MoArOTOBKH Mpe3eHTaL|, MeXaH!u3M

noax/IoueHus K BHeltHUM CYB/I, BeKTOpHBIH rpaduueckuii peaktop, pegakrop Gpopmyin)

Pedakmop pacmpoeoli epagpuxu

JIuneHsuoHHelid goroBop Ne PBT-14/1617-01-BY3 Ha mnpejocTaB/ieHUe IpaBa MHCII0J/Ib30BaHUSs

nporpammsl gi11 OBM ot 09.11.2017r.

18.11.2019 (ITocTaBKa nporpaMMHO-anapaTHoro Komriekca CTyzleHT)

AxT npuema nepesiauu npas 25.02.2022r.

CIIO 1o JUIeH3UOHHBIM COTJIAllIeHUsIM B CBOGOJHOM pacrpoCTpaHEHWH, B TOM UHCJIEe TI0

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

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

(Geniral Public, cense unu 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

wm aHanor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert,

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

(NVDA) Aiipen v2.3— pegakTop TectoB, LibreOffice

Poccuiickasg ®epepanus, 659300 r.
Anraiickuii  kpaif, r. Buick, ym.
Bnagumupa Koposnesko, A. 53

Ayp. 407

YuebHast ayAuTOpHsl [/ TIPOBeZEHMs 3aHSTHH JIEKIMOHHOTO THIIA, 3aHATHH CeMHHApCKOro THMa,
KypCOBOTO TPOEKTUPOBaHWsl (BBIMOJHEHUS KypCOBBIX paboT), TPYMNMOBBIX M HHAWBHAYaIbHBIX
KOHCY/IbTaL|H, TEKYIL|ero KOHTPOJIsl ¥ IPOMe)XKyTOUHOM aTTecTalin

CrierjiansupoBaHHast Mebenb. TexHuueckue cpejcTBa OOy4eHHs: KOMIIBIOTEp /st TperiojaBaTesis,
TIPOEKTOp, 9KPaH /|15 IPOeKTOpa, Ha/lMyvKe MOJKII0UeHNs K ceTH VIHTepHeT, epeHOCHOe 060pyjoBaHHe.
IMepeueHb AuyeH3UOHHO20 NpoepammHo20 obecneueHust. Pekgusumbt Microsoft Windows7 PRO 44718194,
Microsoft Office7 Pro 44039700,

Aumusupyc Kacnepckoeo CybauyeH3uoHHblll 00208op Ne6206 om 11.12.2023 Jluyen3zus Ne 9kcsj-cv7du-
¢s39n-3v42c(250)

CIIO no /JMIeH3HOHHBIM COIr/IALIEHHSIM B CBOOOJHOM pacHpoCTPAaHEHHH, B TOM YHC/Ie 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— pegakrtop TectoB, LibreOffice

Poccuiickass ~ Pepepaums, 659333,
Anraiickuii  Kpail, r. Buiick, ym.
Bnagumupa Koposnesko, A. 53

Ayp. 409

Kab6unet K./I.YuMHCKOro /KOMHaTa [/l COBeIaHUsI IKCIIePTOB.

Crermam3upoBaHHas Mebesb. TexHUUecKue cpefcTBa oOyueHUs: MWHTepaKTHBHBI Komruiekc NexTouch,
Kamepa, ayjMocHcTeMa.

[epeueHb JULEH3UOHHOTO MporpaMMHoro obecrneuenuss BOOCO Demoexam.

Poccuiickass ~ ®epepaums, 659333,
Anraiickuii  kpaif, r. Buick, ym.
Bnagumupa Koposnesko, A. 53

Ayp. 410
OKCIlepTHasi KOMHaTa.

Poccuiickast ~ ®epepaums, 659333,
AnTalickuii  Kpa#, T. Buiick, yiI.




CnenpanusupoBaHHasi Mebesb: 4 KOMITbIOTepa, HayIIHUKY, KOJIOHKH, ayHOCUCTEMA.
[epeueHb JULEH3UOHHOTO MporpaMMHOTo obecreuenuss BOOCO Demoexam.

Bnagumupa Koposnesko, A. 53

Ayp. 411

YuebHast ayAUTOpHS /15 IPOBeZieHHs MPO(eCcCHOHaNbHBIX JEMOHCTPALIMOHHBIX 9K3aMEHOB.
Creram3upoBaHHas Mebesb. TexHUUecKHe cpefcTBa oOyueHUs: WHTepaKTHBHBI Komruiekc NexTouch,
Kamepa, ayJJMOCHCTeMa.

ITepeueHb JML{eH3MOHHOTO nporpaMMHoro obecrneuenuss BOOCO Demoexam, ITAK kyparopa.

Poccuiickass ~ ®epepaums, 659333,
Anralickuii  Kpa#l, r. bBuiick, ym1.
Bnagumupa Koposnesko, A. 53

Ayp. 414

YuebHasi ayauTOpHsi [l TIPOBEJIEHUsI 3aHATHH JIEKI[MIOHHOTO THIIA, 3aHSATHA CEeMHUHApCKOrO THIIa,
KypCOBOTO IPOEKTHPOBaHHUs (BBIMOJIHEHWSI KYPCOBBIX paboT), TPYMNMOBBIX ¥ HMHIWBHAYaJbHBIX
KOHCY/IbTaLIUi, TEKYILIEro KOHTPOJISl U IPOMEXXYTOUHOM aTTecTaljiu

Crerpam3upoBandas  mebenb. TexHuueckue cpefcTBa OOydYeHHs: WHTEDAKTUBHBIA KOMILIEKC C
BBIUMC/ITE/TBHBIM OJI0KOM ¥ MOOHJIBHBIM KPEIUIEHHEM, Ha/lMuuie MOJK/IFOUeHHs K CeTH VIHTepHeT.
IMepeueHb AuyeH3UOHHO20 NPO2PAMMHO20 0becneueHust. Pekgusumbt noomeepaicoaiouje2o 0oKymeHma
HHmepakmugHblll KOMN/AEKC ¢ 8blYUCAUMENbHBIM 610KOM U MOOUAbHbIM KpenaeHuem I10 Ikar
Notebook

Koumpaxkm 29-2A om 12.11.21 OOO «Py/Jucnaukc»

Anmusupyc Kacnepckozo CybauyensuoHHblil 002060p Ne6206 om 11.12.2023 Jluyensus Ne 9kcsj-cv7du-
¢s39n-3v42¢(250),

CIIO no /IMIeH3HMOHHBIM COI/IAIEHHAM B CBOOOJAHOM pacHpoCTPaHeHHH, B TOM YHC/e IO
GNUGeneralPublicLicense u aHa/ioram:

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), AiipeH v2.3—- pegakTop TectoB, LibreOffice

Poccuiickass ~ Pepepaums, 659333,
Anralickuii  Kpa#f, T. bBuiick, ym1.
Bnagumupa Koposnesko, A. 53

Ayp. 416

YuebHass ayAuTOpHs [/ TIPOBeZieHWsl 3aHATH JeKIMOHHOTO THIIA, 3aHATHM CeMHHApCKOro THIa,
KypCOBOI'O MPOEKTHUPOBaHWsl (BBIMOJHEHUS KYypCOBBIX paboT), TPYNMOBBIX M HHIWBHAYaJbHBIX
KOHCY/IbTALIUH, TEKYIIIero KOHTPOJISt ¥ IPOMEXXyTOUHOM aTTecTaljin

CriejamsnpoBanHass Mebenb. TexHuueckue cpefctBa oOyuenus: TesmeBusop LG, HoyTOyk Hammune
TIO/IK/IFOYEeHMs K ceTH VIHTepHeT.

ITepeueHb AUYeH3UOHHO20 NPO2PAMMHO20 ObecneueHusi. Pekgusumbl nodmeepoicoarouje2o 00KymeHma
HMnmepaxkmusgnbiii cmon IRBIS ITO Microsoft Win 10 Professional

Koumpaxkm 44-2A om 22.11.21 OOO «TexHono2uu uHHo8ayuu»

Anmusupyc Kacnepckozo CybauyensuoHHblil 00206op Ne6206 om 11.12.2023 Jluyensus Ne 9kcsj-cv7du-
¢s39n-3v42¢(250)

CIIO no /JMIeH3HOHHBIM COI/IalIeHHSM B CBOOOJHOM pacnpoCTPaHeHHH, B TOM YHC/Ie 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—- pegakTop TectoB, LibreOffice

Poccuiickast ~ ®epepaums, 659333,
Anradickuid  kpaid, r. Buiick, ym.
Bnapumupa Koponenko, f. 53

MEJATOT MYECKUM TEXHOTIAPK «<KBAHTOPUYM WM. K.JI. YIIIMHCKOT O»

MATEPHAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HavmeHOBaHMe TIOMeILeHHH /151 TIPOBe/IeHNsT BCeX BUZIOB y4eOHOM flesiTe/IbHOCTH, TIPe/lyCMOTPEHHOM
yueOHBIM IUIAHOM, B TOM 4YHC/Ie TOMELIeHUs AJs CaMOCTOsITeJIbHOM paboThl, C yKa3aHWEM IepeuHs
OCHOBHOT0 000py/j0BaHusl, yueOHO-HAT/IAAHBIX T0COOMI 1 NCII0/Ib3YEMOr0 MPOrPAMMHOT0 06ecrieueHust

Appec (MecTor10/10)KEHHE)
MOMEIL[eHHH /IS IPOBEAeHHsT
BCeX BHJOB yueOHOH JesTelbHOCTH

TIpe/lyCMOTPeHHOM
yuebHBIM  mmaHOM (B ciydae
peayM3aLiy 06pa3oBaTebHON
nporpaMMel B ceTeBOi  (opme
JIOTIOJIHUTE/ILHO yKa3bIBaeTcst
HalMeHOBaHMe  OpraHusaluM, C
KOTOPOM 3aK/I0YEeH /IOr0BOP)
Ayp. 1-102 Poccuiickast ~ ®epepaums, 659333,
KabuHeT [y1s1 IpOBeZieHUs 3aHATHH TeXHOJIOTHUeCKOi HalpaBlIeHHOCTH Anradickuii  kpaid, r. Buiick, ym.

KomrmiexkT yuebHoli Mebenu.

TexHHuUecKde CpefCTBA: WHTEPAaKTHBHBI KOMIUIEKC C BBIYHC/IUTENBHBIM OI0KOM U MOOH/IBHBIM
KpeIieHneM, HOYTOyKH, 00pasoBaTesbHbI KOHCTPYKTOD C KOMIUIEKTOM [ATUnMKOB, 06pasoBaTesbHBII
Habop MO MexaHWKe, MeXaTPOHHKe M pPoboToTexHHKe (6 KOMIUIEKTOB), 0Gpa3oBaTe/bHbIH HAGOp IO
3/IEKTPOHHKE, JIEKTPOMEXAHUKe U MUKPOIMPOLIECCOPHOM TeXHUKe, 06pa3oBaTe/bHbIA HAOOD /151 U3yUeHHst
MHOTOKOMITOHEHTHBIX POOOTOTEXHHUYECKMX CHCTEM W MaHHITYJ/SIUOHHBIX POBGOTOB, KOMIUIEKT ISt
W3y4yeHusi OTepaljiOHHbIX CHCTEM peajbHOrO BPEMEHH W CHCTeM YIpPaB/eHHsi aBTOHOMHBIX MOOHJIBHBIX
POOOTOB, UeTHIPEXOCEBOH yueOHbIH pOBOT-MaHHITY/IATOP C MOAY/IbHBIMH CMEHHBIMU HACA[IKaMH, KOMIIIEKT
rmosiell ¥ COPEBHOBATE/IbHBIX 3JIEMEHTOB, 00pA30BaTe/NbHBI MOAY/Ib /sl YI/IyOJIEHHOTO HM3y4eHHs
MeXaHHKH, MexaTpoHukH W CAY, yabopaTopusi MCC/Ief0BaHHsI OKpY)KakoLiel Cpefbl, albTepHATHBHBIX
HCTOYHUKOB SHEPruM, MATepUasioB W WHXEHEPHBIX KOHCTPYKLMM, aBTOHOMHbBIH POGOT MAHMITYJ/SITOP C
KOJIeCAaMH  BCEHAlPaB/IEHHOTO  JIBID)KEHWs, 0a30Bblii  pOOOTOTEXHWYECKHMI  Habop,  pecypCHbIH
poGoToTeXHIUECKHI Habop, JaTUMK LjBeTa 6a30BOro po60ToTEXHUYECKOro Habopa, y/IbTPa3ByKOBOM JaTurK
6a30Boro poboTOTEXHUUECKOro Habopa, 3apsiiHOe YCTPOWCTBO, o6pa3oBaTebHbIM HAOOpP MO W3YUEHHIO
TEXHOJIOTM PEBEPCHBHOIO HMH)XWHUPWHTa, 00pa3oBare/ibHblii HAGOp MO HW3YUYEHHIO afAMTHBHBIX
TEXHOMOTMI ¥ BbICTPOro IPOTOTUIMPOBAHHMS, CTAHOK JIA3eDHOM pe3KM C YMC/IOBBIM TIPOrPAMMHbBIM

Bnapumupa Koponerko, a. 53




yTIpaB/leHreM U CUCTeMOW (DHU/IbTpaL{K BO3/yXa.

ITepeueHb AUYeH3UOHHO20 NPO2PAMMHO20 ObecneueHust. Pekgusumbl nodmeepoicoarouje2o 00KyMeHma

ITO Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Konrpakr 14/1 ot 03.12 21 OOO
«ITapyc ITmroc»

Microsoft Office - 2019 (kopobouHast Bepcusi) Jorosop noxkepteoBanusi ot 06.05.2022

Lindpossie 1aboparopuu 1o dusvke, xumuy, 6ronorun [10 Releon Camera 1.1, Releon Lite 3.63 Konrpakr
51-3A ot 30.11.21 OOO «KoHcTaHTa»

O6opyzaoBaHue TexHomoruueckoro rnpoduss (Pobotsl, 3d ckanep, 3d mpuntep) KontpakT 7-2A ot 23.09.21
OO0 «KoHcTtaHTa»

YuebHo-HcceoBaTenbCKre abopaTopun 6rocurHanoB U HeiiporexHosoruid 10 BiTronies Studio 5.1.10
KontpakT 5-0OA ot 23.09.21 OO0 «CrieLiKoMIIeKT»

LlnbpoBble MUKPOCKOIIBI

10O TouP Cam KontpakT 4-DA ot 20.09.21 UIT Bebep Osbra CepreeBHa

VHTepaKTUBHBINM KOMIUIEKC C BHIUMCTUTEIbHBIM 6/10KOM U MOOUIbHBIM Kperuienuem I10 Ikar
Notebook KonrpakT 29-5A ot 12.11.21 OO0 «Pyducraukc»

IMAK NITRINO KonTtpakt Ne55-3A ot 30.11.2021 OOO «Ilapyc ITmroc»

CraHoK JasepHod pe3kd ¢ UIIY wu cuctemoit QuibTpaiuu Bo3ayxa (06sauHbIi
www,gweikecloud.com) Konrpakr Nel0 ot 18.10.2021r. OO0 «YK «Bocrounasi CHOHpb»
AnTuBupyc Kacnepckoro Cy6mureH3uoHHbIH foroBop Ne6206 ot 11.12.2023 Jlunensust Ne 9kcsj-cv7du-
¢s39n-3v42¢(250)

CIIO mno /WIeH3MOHHBIM COrJIALIEHHSIM B CBOOOJHOM pacrlpoCTpaHeHWH, B TOM YHC/IE TI0
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

PeXXUM

Ayp. 1-103

Kabunert 1151 3anmcy BeOMHAPOB 1 MPe3eHTaLIOHHOTO KOHTEHTa

KowmriexkT yuebHoli Mebenu, dmmuapr.

TexHHUeCKHWe CpeACTBA: CTYAUS ISl CO3JAHMs Npe3eHTal{iii/0H/IaiiH-BeOMHAPOB /eMOHCTPALH OIBITOB,
YK®-npoeKTop, KperieHre, HOyTOYK ¥ MarHUTHO-MapKepHOe MOKPBITHE.

ITepeueHb NUYeH3UOHHO20 NPO2PAMMHO20 ObecneueHusi. Pekgusumbt nodmeepoicoarouje2o 00KymeHma
ITpe3enTarioHHOe 060pyJOBaHNE

ITAK TeneBuzeo/lata, Bugeouctant I10 Microsoft Win 10 Professional Kontpakr 8-3A ot 27.09.21
000 «TCH-Cub»

Anrtusupyc Kacnepckoro Cyb6iuiieH3nonHsiit foroeop Ne6206 ot 11.12.2023 JIunensust Ne 9kesj-cv7du-
¢s39n-3v42¢(250)

CIIO 1o JUIeH3WOHHBIM COTJIALIeHUsIM B CBOGOJHOM pacrpoCTpaHEHUH, B TOM 4YHCJEe TI0
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickast ~ ®epepaums, 659333,
Anraiickuii  kpa#f, r. Buiick, ym.
Bnagumupa Koposnesko, A. 53

Ayg. 1-107 — 1-111

KabuHeT [1/151 NpOBeZieHHsI 3aHATHI eCTeCTBeHHO-HayUHO HarpaB/ieHHOCTH

KomrmekT yuebHoli Mebenu.

KommiexT 1abopatopHoii mebenu.

TexXHMYECKHe CpeJCTBA: HMHTEDAKTUBHBIM KOMIUIEKC C BBIUMC/IUTENBHBIM O/IOKOM ¥ MOGH/IBHBIM
KpeIUleHleM, BCTPOEHHbIE BbIUMC/IUTENbHbIE 0/I0KH, LdpoBble aboparopun 1o xumuu (6a30BbIH
ypoBeHb), Guosoriu (6a30BbIii ypoBeHb), (H3MKe (CTaHAAPTHBIA YpPOBEHbB), yueOHO-MCC/Ie0BaTe/IbCKast
nabopaTopusi GMOCUIHA/NOB ¥ HEIPOTEXHO/IOr Ui, MUKPOCKOIBI Li(pOBbIe, 1abopaTopHOe 060pyA0BaHHUE MO
¢usvike, o xumuy, annapat Kurrna, 6aHst KoMGMHMpOBaHHasi 1abopaTopHast, 03aTop THI 1, Ao3aTop Tvn 2,
[l03aTOp THI 3, MarHWTHas Mellaka, KoJObl, CTepUIM3aTop A/sl 1abopaTOPHOM IOCYAbl BO3AYILIHBIH,
KOMIUIEKT M37le/Mii U3 Kepamuky, dapdopa u ¢asiHca, Habop MPOOMPOK, yallla KPUCTA/UIM3ALMOHHAs,
KOMILIEKT MEPHBIX K0JI0, TPOOUPKH.

ITepeueHb AUYeH3UOHHO20 NPO2PAMMHO20 0becneueHust. Pekgusumbt nodmeepoicoarouje2o 00KymeHma
Lindpossie 1aboparopuu no pusrke, xumuy, 6ronorun 110 Releon Camera 1.1, Releon Lite 3.63 KonTtpakt
51-3A ot 30.11.21 OO0 «KoHcTaHTa»

YuebHo-HccefioBaTenscKie nabopatopun 6uocursanos u HetfipotexHosoruit I10 BiTronies Studio 5.1.10
Konrpakr 5-3A ot 23.09.21 OO0 «CrieLIKOMIIJIEKT»

VHTepaKTUBHBIM KOMIIJIEKC C BBIYMCIUTENBHBIM 610KOM 1 MOOMIbHBIM KpersieHneM T10 Ikar
Notebook Konrtpaxt 29-5A ot 12.11.21 OO0 «PyduCIINKC»

AnTuupyc Kacnepckoro Cy6umueH3noHHbIH foroBop Ne6206 ot 11.12.2023 JIuuensust Ne 9kcsj-cv7du-
¢s39n-3v42¢(250)

CIIO 1o JUIeH3UOHHBIM COTJIAlIeHUsIM B CBOGOJHOM pacCrpoCTpaHEHWH, B TOM UHCJIEe TI0
GNUGeneralPublicLicense n ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickast ~ ®epepaums, 659333,
Anradickuii  kpaid, r. Buiick, ym.
Bnapumupa Koponenko, a. 53

TEXHOITIAPK YHUBEPCAJIbHBIX TEJATOT MYECKUX KOMIIETEHIIUAN
MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HavmeHOBaHMe TIOMeILeHHH /151 TIPOBe/IeHNsT BCeX BUZIOB y4eOHOM flesTe/TbHOCTH, TIPe/lyCMOTPEHHOM
yueOHBIM IUIAHOM, B TOM 4YHC/Ie TOMeELIeHUs AJs CaMOCTOsITeJIbHOM paboThl, C yKa3aHWeM IepeuHs
OCHOBHOT0 000py/j0BaHusI, y4eOHO-HAT/IAHBIX T0COOMI 1 NCII0/Ib3YEMOro MPOrpaMMHOT0 0becrieueHust

Appec (MecTorI0/10)KEHKE)
TIOMelL{eHHHt /7151 IPOBe/ieHNsT
BCeX BHJOB yueOHOH JesTe/lbHOCTH

Tpe/lyCMOTPEHHOMN

yuebHBIM  mIaHOM (B ciydae
peanu3anuy 06pa3oBaTeIbHOM
nporpaMMel B ceTeBOM  (hopme

[IOTIOJTHUTEJTBHO YKa3bIBaeTCst
HavMeHOBaHWe  OpraHu3aluH,  C
KOTOPOM 3aK/I0YEeH /IOT0BOP)

Ayp. 154-167
TexHOIMApK YHUBEPCA/IBHBIX MeAarOrMYeCcKX KOMITeTeHLIHH
KomruiekT yueGHoM Mebenu, hanmyapr.

Poccuiickass ~ ®epepaums, 659333,
Anralickuii  Kpa#l, T. Bwuiick, ym.
Baagumupa Koponesko, f. 53




TexHuueckue cpeficTBa: ATOMHbIe CIIEKTPHI JBY3/1eKTPOHHBIX cucteM He, Hg,

Kamepa Ji/1s1 TPUHOTYJ/ISIPHBIX MUKDOCKOIIOB,

KOMIUIEKT JIJIsI TIPOBeZIeHHsI SKCIIePHIMEHTOB 10 JTyueBOil AUarHOCTHKe ¥ BU3yaslH3arii,
TIPOrpaMMHO-aMIapaTHbI KOMIUIEKC TOMOrpauuecKoro 3yueHHst CTPOeHHUsT OpraHu3Ma YeJloBeka,
pecypcHbIii Habop aHa/lM3a MaTepUasoB f/isi TIPOBeJeHUs SKCIIePUMEHTOB [0 JIy4eBOM /[MarHOCTHKe U
BU3ya/lM3al{id, peCypCHbIi HabOp pEHTreHOCTPYKTYpHBIH aHAlW3 MAaTepHaloB [jisi  [IPOBEAEHHs
5KCTIepUMEHTOB 110 JTy4eBOH /[MarHOCTHKE W BHU3yalu3aluM, CbEMHas peHTreHOBcKas Tpybka Mo tube,
CbEMHAsi PEHTreHOBCKasi TpyOka W tube, TPWUHOKYJSIDHBIM MHKpOCKON [yisi mperogasatesiss 1000x,
MpeJMEeTHbIN CTOMHK, M/IaH-aXpOMaTH4ecKas ""6eckoHeuHast orTHKa', 1abopaTopHeIil HAOOp 10 reHeTHKe U
MaTepuanbl , Tpuc-OopaTHbelii Oydep st smekTpodopesa, IUIEM BUPTYalbHOM — peanbHOCTH
npodeccuoHanbbli HTC Vive Cosmos, 11171eM BUPTYyanbHOM peanbHOCTH mnpodeccroHansHblii HTC Vive
Focus Plus, ouku gonosiHeHHO# peansHOCTH Epson, kKamepa 360 npodeccronanbhas Insta360 Pro, kamepa
360 mroburenbckas Insta360 One, cTalioOHApHBIN MepCcOHANBHBINA KoMIbioTep Parus 2021, HHTepaKTUBHBIN
KOMII/IEKC C BBIUMC/UTE/IbHBIM O10KOM ¥ MOOH/IBHBIM KpeTlJIeHHeM.

IlepeueHb MUYeH3UOHHO20 NPO2PAMMHO20 obecneueHust. Pekgusumbi nodmeepaicoaroujezo 0oKyMeHma
VHTepaKTUBHBIM KOMIIJIEKC C BBIYMCIUTENBHBIM 610KOM 1 MO6MIBHBIM KpersieHneM I10 Ikar
Notebook

KonTtpakT 29-3A ot 12.11.21 OO0 «Py/Jucriymkc»

ITporpaMMHO-armapaTHbIi KOMIIIEKC Tororpadryeckoro u3ydeHus: crpoeHus opranusma I10 3datlas
Kontpakr 12-DA ot 18.10.21 OO0 «HayuHble 1po60pbI U CUCTEMbD»

Ob6opyzoBaHye [IJis1 TIPOBEJEHMsI OJKCIIEPIMEHTOB IO JIy4eBOM [AWArHOCTHKe |
(peHTreHorpadwus)

Kontpakr 13-DA ot 18.10.21 OO0 «HayuHble po60pbI U CHCTeMbD»

IMpodeccronanshble ontudeckre npubops! I10 TouP Cam

KontpaxT 14-2A ot 18.10.21 OOO «HayuHble Tpo60pbI U CHCTEMBD»
YuebHo-aemoHcTparoHHoe obopyzaosanue (Ludposas naboparopus mo dusuke [10 Releon Lite 3.63)
Kontpaxr 15-DA ot 18.10.21 OOO «HayuHble 1po60pb! ¥ CHCTeMBI

«VR» - 0bopyznoBaHue

KontpakT 22-3A ot 28.10.2021 WIT Ky3bmeHko [lennc EBrenseBuu

Anrtusupyc Kacniepckoro Cyb6suiieH3nonHsIi foroeop Ne6206 ot 11.12.2023 JIunensust Ne 9kesj-cv7du-
¢s39n-3v42c(250)

CIIO 1o JUIeH3WOHHBIM COTJIALlIeHWssIM B CBOOOJHOM pacrpocTpaHeHHH, B TOM 4YHCJIe TI0
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

BU3ya/M3aLn

Ayn. 307
KabwuHeT 1o po6oToTeXHHKe
KommekT yuebHol Mebenu.
KowmriexT tabopatopHoit mebes.
TexHuveckre cpeJiCTBa:
ABTOHOMHBI/ POOOT MaHHUITY/ISITOP C KOJIeCAMH BCEHATPaBJIEHHOTO JeHCTBHS,
CTaLMIOHAPHBIN MepcoHasbHbIA KoMrbtoTep Parus 2021, KOMIUIEKT AJ1s1 U3YUeHHs! OTepaLMOHHBIX CHUCTEM
peasibHOTO BPeMeHH U CHCTeM YTIPaB/IeHHsI aBTOHOMHBIX MOOM/TBHBIX POOOTOB.
ITepeueHb AUYeH3UOHHO20 NPO2PAMMHO20 obecneueHusi. Pekgusumbl nodmeepoicoarouje2o 0OKyMeHma
I1O Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Konrpakr 14/1 or 03.12 21 OO0
«ITapyc ITmoc»
Microsoft Office - 2019 (kopobouHasi Bepcusi) Joroop noxkeptBoBanusi ot 06.05.2022
ITAK NITRINO KonTtpakT Ne55-3A ot 30.11.2021 OOO «Ilapyc Ilaroc»
OnepaynonHas cuctema POJ] OC Mypom 7.3.1 Cornamenue Ne 441/11-21Y ot 30.11.21r. OOO
«Pen Codpt»
Akt npuema nepegauu npas 06.12.2021r.
CoratieHue 0 KoHbuaeHIMansHoCTH Ned40/11-21K
CrauMoHapHble nepcoHaabHble KoMNbloTepsl Parus 2021Core i5 10400F
Kownrpakt Ne55-9A/2021 ot 30.11.2021 OO0 «Ilapyc Ilnroc»
Anrtusupyc Kacniepckoro Cyb6iuiieH3nonHsiit foroeop Ne6206 ot 11.12.2023 JIunensust Ne 9kesj-cv7du-
¢s39n-3v42¢(250)
Koncynptant ITnroc Jorosop Ne26 ot 28.12.2023r OOO «FOpkom»
CIIO 1o /WIeH3MOHHBIM COrJIALIEHHSIM B CBOOOJHOM pacrlpoCTpaHeHHWH, B TOM UHC/IE TI0
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickas ~ ®epepauus,
Anraiickuii  Kpa#l, T. Buiick,
Bnapumupa Koponerko, f. 53

659333,

VL.

Ayp. 413

KommiekT yueGHoM Mebenu. KomruiekT sabopatopHoii Mebenu. TexHUUecKue CpefCTBa:
obopygoBanue Konrpakr 22-3A ot 28.10.2021 UIT Ky3emeHko [lennic EBrenbeBnu

ITepeueHb AuyeH3UOHHO20 NPO2PAMMHO20 obecneueHust. Pekgusumbl noomeepoicoaiowjezo 0oKymeHma

«VR» - 06opyoBaHue

Anrtusupyc Kacnepckoro Cy6suiieH31oHHBIH foroBop Ne6206 ot 11.12.2023 JIunensus Ne 9kesj-cv7du-
¢s39n-3v42¢(250)

CIIO mno /MIeH3MOHHBIM COrJIalleHUWsIM B CBOOOJHOM pacrnpoCTpaHeHWHM, B TOM YHC/IE IO
GNUGeneralPublicLicense u aHanoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

VR» -

Poccuiickas ~ Pepepanus,
Anraiickuii  kpaif, r. Buick,
Bnagumupa Koposnesko, A. 53

659333,

VL.

Ayp. 417

Komriext yuebHoii mebesm. Komriiekt taboparopHoii mebesm. TexHuueckue cpeficTsa:

VHTepaKTUBHBI KOMIUIEKC C BBIYMC/IUTENBHBIM O/OKOM M MOOW/IBHBIM KperuleHHeM, yueOHO-
JleMOHCTpaLIMOHHOe 000py/i0BaHe /s peanu3aliy 06pa3oBaTe/bHbIX IPOrpaMM 110 npemMeTy «DU3nKa».
ITepeueHb AuYeH3UOHHO20 NPO2PAMMHO20 ObecneueHusi. Pekgusumbl nodmeepoicoarouje2o 00OKymeHma
AnTuBupyc Kacnepckoro Cy6mureH3uoHHbIi forosop Ne6206 ot 11.12.2023 Jlunensust Ne 9kcsj-cv7du-
¢s39n-3v42¢(250)

CIIO mno /WIeH3MOHHBIM COrJIALIEHHSIM B CBOOOJHOM pacrnpoCTpaHeHHWH, B TOM UHC/Ie TI0
GNUGeneralPublicLicense u aHanoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre

Poccuiickas ~ Pepepauus,
Anraiickuii  Kpail, Tr. Buiick,
Bnagumupa Koposnesko, A. 53

659333,

VL




Office

Ayp. 420

KomruiekT yue6Hoii me6en. Komruiekt 1abopatopHoit mebeu.

TexHHUecKHe Cpe/CTBA: VIHTEDAaKTHUBHBI KOMILIEKC C BBIUMCIUTEIBHBIM O70KOM M MOOHIBHBIM
KperuieHreM, yue6GHO-AeMOHCTPALMOHHOe 060pyJOBaHue [i/is pean3aliyi 00pa30BaTe/ibHbIX MPOrpaMM 0
npeaMeTy «PusrKa».

ITepeueHb AuyeH3UOHHO20 NPO2PAMMHO20 0becneueHusi. Pekgusumbl noomeepaicoaiouje2o 0oKymeHma
AwntuBupyc Kacnepckoro Cy6murien3uonHbiit goroeop Ne6206 ot 11.12.2023 Jlutensust Ne 9kcsj-cv7du-
¢s39n-3v42¢(250)

CIIO 1o JUIeH3WOHHBIM COTJIalleHWssM B CBOOOJHOM pacnpocTpaHeHWH, B TOM 4YHCJIe IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickass ~ ®epepaums, 659333,
Anralickuii  Kpa#l, T. bBwuiick, ym.
Bnapumupa Koponenko, f. 53

Ayp. 421

KommiexT yue6Hoii me6en. KoMruiekT 1abopatopHoit Mebenu.

TexHWUECKHWe CpEJCTBA: WMHTEPAaKTHBHBIA KOMIUIEKC C BBIYHC/IUTENBHBIM OJIOKOM W MOOH/IBHBIM
KperleHreM, yueGHO-/|eMOHCTPALMOHHOe 000py/i0BaHue IS peaan3aliuy 00pa3oBaTe/bHbIX MPOrPaMM I10
npegmeTy «Du3nKar.

ITepeueHb AUYEH3UOHHO20 NPO2PAMMHO20 obecneueHusi. Pekgusumbi nodmeepoicoaroujezo 0OKymeHma
OnepanuonHas cucrema Astra Linux Special Edition peaus CMOJIEHCK OducHeiii naket P7-
oduc. IIpodeccronaneHblit (geckTonosas Bepcusi) O6yvaroiyii KOHTEHT 110 eCTeCTBeHHBIM HayKaM
6ronoruy, XUMUU U GU3MKe [ YIeHUKa\IIpenoaBaTess

4 mobunbHbix KomnbiomepHbix kKaacca DEPO VIP 1530 Koutpakt Ne9-3A/2022 ot 16.08.2022 OO0
Ymuka

AnruBupyc Kacnepckoro Cy6umueH3noHHbIH foroBop Ne6206 ot 11.12.2023 JIuuensust Ne 9kcsj-cv7du-
¢s39n-3v42¢(250)

Koncynptant ITnroc Jorosop Ne26 ot 28.12.2023r OOO «FOpkom»

CIIO 1o /WIeH3WOHHBIM COrJIALIEHHSIM B CBOOOJHOM pacrlpoCTpaHeHHWH, B TOM UHC/IE TI0
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickass ~ ®epepauus, 659333,
Anralickuii  Kpa#f, r. bBuiick, ym1.
Bnagumupa Koposnesko, A. 53

ITomellieHue /111 CaMOCTOSITe/TbHOM PabOThI

HavimeHOBaHVe TIOMeLLeH T /151 TIPOBe/IeHHsI BCeX BU/I0B yueOHOH fiesTe/IbHOCTH, TIPe/jyCMOTPEHHOM
yueOHBIM TUIAHOM, B TOM YHC/le TIOMELIeHHs AJs CaMOCTOSITeJIbHOM paboThl, C yKa3aHWEM TIlepeyHs
OCHOBHOT0 060py/10BaHusl, y4eOHO-Har/IA/HbIX 10COOMI U UCII0/Ib3yeMOro MPOrpaMMHOr0 0becreueHUst

Afpipec (MecToTI0/I0’KEeHE)
TMIOMeLLIeHH T /151 IPOBeeHH s
BCEX BU/IOB yueGHOI

JlesiTeIbHOCTH TIpe/lyCMOTPEHHOU
yueGHBIM [UIaHOM (B  Ciiydae
peanu3auuu 06pa3oBaTeIbHOM

IporpamMMbl B ceTeBOil (opme
[IOTIO/THUTE/IEHO YKa3bIBaeTCst
HAaMMEHOBAHWe OpraHU3alLUH, C
KOTOPO# 3aK/IH0YeH /IOTOBOP)

Ayp. 335

YuTanbHbIN 3a1

ayJUTOPUS 11 CAMOCTOSITe/IbHON paboThI

CnenuanusupoBaHHas Mebesb. TeXHHUeCKHe cpefcTBa 00y4YeHUs:: MOHOOJIOKH,
MHOTO(YHKIIMOHAbHOE yCTPOICTBO «Pantum», creljuannsupoBaHHoe pabouee MecTo
«3nHot300»: HOyTOYK C MporpaMMHbIM obecrieueHrneM [Jisi He3PSUYUX U C1ab0BUAAIIUX TIOAeH
(porpamMMa 3KpaHHOTO /JOCTYTIa /i/IsI He3psiuMX M C/1ab0BUASIINX, SKPAHHBIN YBeJINUNTENb U
TporpaMma Jijist CO3/jJaHusl, XpaHeHUsl U yNpaBJieHNs] TEKCTOBBIMU U TOJIOCOBBIMU 3aMeTKaMH). Voco
Professional: rapuutypaJabra ¢ Windows- npu/iokeHuem /s npeo0pa3oBaHus PedH B TEKCT,
yurammas mamunHa Eye-Pal Vision? J/1eKTpoHHBIN pyYHOH BH/eo-yBeanunTeab Rudy.
CrnenjMa/ibHOe YCTPOMCTBO /ISl UTEeHUS «TOBOPAIIUX KHUD» (TUdnodiemnneiiep) « Victor
Reader Stream»

CrnenuaIu3upoBaHHOE MPOrpaMMHoOe ofecniedyeHue AJIsi CO3AaHUA UPPOBBIX IBOPSIINX KHUT B
¢opmare DAISY «Easy Converter»

Ilepeuennb AuyeH3UOHHO20 NPO2PAMMHO20 ObecneueHusi. Pekgusumal

ABToMaTH3uMpOBaHHas 6ubnuoTeuHas WH(opManMoHHas cuctema «Mpbuc» JoroBop Nel28/29-02-12
ot 29.02.2012r.; [loroBop NeC 2-05-11 ot 12.05.2012r.; [JoroBop Ne C 4-06-14, ot 17 utons 2014r.
(@I'bOY BIIO "OMcKuii rocyfapcTBeHHbIM TeXHHUeCKHH yHUBEPCUTET")

AntuBupyc Kacnepckoro Cy6/mieH31oHHBIH fgoroBop Ne6206 ot 11.12.2023 JTurensust Ne 9kesj-cv7du-
¢s39n-3v42¢(250),

Koncynbtant ITntoc Jorosop Ne26 ot 28.12.2023r OOO «HOpkomm»

Poccuiickas Pepepauust, 659333,
Anraiickuii kpaii, T. Buiick, yim.
Bnagumupa Koposnesko, A. 53

10. METOJUMYECKHWE PEKOMEH/JAILINN 110 OPTAHM3ALIVN N3YUEHUSA

NVCIATLTUHBI

10.1. METOAUYECKUE PEKOMEH/JAIIAU ITO OPTAHU3AIIUU U3YUEHUA
JUCIIATI/TUHBI 1714 ITPEIIOIABATEJIEN




V3yyeHre Kypca TeOpUM 4YMCel U YWCAOBBIX CUCTEM SB/SeTC BaKHOM YaCTbEO
TeopeTUYeCKOi U MPaKTHYeCKOl MOAroTOBKY OyAylliero yunresss MaTeMaTHKU U MH(GOPMATHKU.

CornacHO nporpaMMe JUCLIMIUIMHBL, ABYXCEMECTPOBBIA KypC TeOPUY YMCeNl U YACI0BbIX
CUCTeM pas/iesieH Ha 8 pa3ziesioB, KaKblid M3 KOTOPBIX pellaeT Onpe/e/eHHbIe 3a/1aun.

B 6 cemectpe cTyzeHTbl u3yuarOoT 4 pasfena, OTHOCALIMXCS K T[epBOM YacCTH
JVICLIIIJIMHBI — TeOpyr umcesl. V3yueHre 3TUX pa3f/ie/ioB UMeeT Ba)KHOe 3HaueHUe He TOJIbKO B
npodeccCroHaIbHO-NIPeIMETHOM TIOATOTOBKE YuMTeIsl MaTeMaTHK{, HO TakKe SB/SeTCs
TeopeTUYeCKON OCHOBOM /IJisi U3yueHust psijia AUCLUIIMH B 0671acTH MH)OPMaTUKU.

[TperopaBatens Ha JIEKIMAX M INPAKTUUECKUX 3aHATUAX STOM 4aCTU Kypca [OJDKeH
yaenutb ocoboe BHMMaHWe YCBOEHHIO CTy/leHTaMH OCHOBOIIOJIArarwix (akToB Teopuu
JleIMMOCTH, a TakKe TeOpUU CPaBHEHUM B KOJIbLle Lie/bIX YMCeJI, IOJIO)KEHHBIX B OCHOBY
TIOCTPOEeHUsT MOJY/ISIPHOM apru(MeTUKH, COCTaBJIsitolel hyHaMeHT KOMITbFOTepHOM anreOpsl 1
TeOpUH 3alliThl MHPOPMaLIMK.

[MpuknasHONM XapakTep 3TOM YacTH Kypca IpeabsBiseT CBOM TpeboBaHUsS K ¢opmam
KOHTpO/isi 3TOro cemectpa. [lo mepBoMy paszeny HeoOXOAWMO TIPOBECTH ayAUTOPHYIO
KOHTPOJIbHYIO PabOoTy M KOJIJIOKBUYM, MPOBEPSIOLMX yCBOEHHe TeopeTHuecKoro mMarepyana u
Ha/Mure HeoOXOJUMBIX TMPAaKTHUeCKNX HaBBIKOB. [To pa3szmeny «CpaBHeHHS B KOJblie I[eJTbIX
yucen» TpeAToJiaraloTcsi WHAMBUYyadbHOE [OMalllHee 3a/laHMe W TpoBepoyHast pabora,
TIPOBepPSIIOLMe YCBOEHWe METOJOB pellleHHsl JIMHEWHBbIX CpPaBHEHWM M HUX CHUCTeM, YMeHUMN
MPUMEHSATD MOy4YeHHbIe 3HaHWsI MIPU PelleHUH 3a/jau Ha apupMeTHUecKre NPUI0KeHUs] TeEOPUH
cpaBHeHHH. KOHTpO/BHBIA OMpPOC 1O OCHOBHBIM TIOHSTHSIM 3TOTO pasfiena obs3aresieH.
WToroBelid TecT BK/IIOUAeT 3a/aHUsl [0 BCEM OCHOBHBIM [UJAKTUUECKUM e/IMHULaM,
HeoOXOAMMBIM /71T OCBOEHUs B 4 cemMecTpe.

Jomyck K 53K3aMeHy OCYLIeCTB/ISIETCSI TOJIbKO IIpYM  BBINIOJIHEHWU BCEX BUJIOB
npakTHuecknux pabor. CTyeHT, YCHelmHO OTYMTABLIMKCSI 10 BCceM ¢opMaM KOHTPOJIS
(KOJITOKBUYM 10 TIepBOMY pas/iely, TeOpeTUUeCcKHi orpoc 1o 2-my pasgeny, /13, KoHTposibHas
paboTa 1o Teopuu /IeTMMOCTH, TIPOBEPOYHBIE PabOTHI 110 TEOPUX CPaBHEHHI U L|eITHBIM IPO0sIM,
UTOTOBBIM TeCT), 10 ero >KejaHuK MOKeT ObITb OCBOOOXKAEH OT 3K3aMeHa C BbICTaB/ieHHeM
OLIeHKHU T10 peUTHHTY. PelTHHrOBast orleHKa Ha 9K3aMeHe MOKeT ObITh yiydilieHa He Oosee, uem
Ha 30%.

B 7 cemectpe cTyjeHTbl u3y4aroT 4 pa3szena, o0befuHEeHHble OOIMM Ha3BaHUEM —
«UYMCJIOBbIE CUCTEMbI». TeopeTHMuecKWil MaTepuan 3THUX pasfie/ioB UrpaeT Ba)KHYH pOJib B
(bopMHpOBaHMY TIpeZCTaB/leHUH CTyJeHTOB 00 aKCMOMaTHYeCKOM MeTo/le B MaTeMaTHKe,
HarpaB/ieH Ha CUCTeMaTH3alui0 U 00001ieHre chOpMUPOBaHHBIX B ILIKOJIe TPe/CTaBIeHU O
yncie, Ha pacimpeHue o0bemMa U COJep)KaHWs TIOHATHS YKC/Ia y OyZAymiero yduress
MaTeMaTHKH.

B Hauase Kypca Ha TepBbIX ABYX IPAKTUUECKHX 3aHATUSX He0OXOJWMO TOBTOpEHHe
HeoOX0IMMBIX (aKTOB U3 Kypca BhICIIel anreOpsl, 6e3 3HaHUSI KOTOPBIX HEBO3MOXKHO T/Ty0oKoe
yCBOEHME COZlep)KaHusi aKCHMOMaTUUeCKUX TeOpUM K/laCCUYeCKMX 4YHCIOBbIX cucTeM. Ilocne
MPOBEJIeHUs] STHUX 3aHSATUM TPOBOJUTCS KOHTPOJIbHBIA OMPOC IO TEeOPeTUYeCKMM OCHOBaM
YuCI0BbIX cUcTeM. OMpoC 3aCUUThIBAeTCS IIpU IIPaBUIBHOM OTBeTe He MeHee 4yeM Ha 80%
BOIpOoCOoB. [lapasniesnbHO € 3TUM CTYZeHTbI BBIIIOHAOT UHAUBHyalbHOE JOMalllHee 3a/laHue.

B KoHLe Kypca CTyfeHTbl CJAlT KOJUVIOKBUYM Ha 3HaHUe (hopMyMpoBOK
aKCMOMAaTUYeCKUX TeOpUM K/JaCCUUeCKHWX UUC/IOBbIX CUCTeM (HAaTypasbHBIX, —LieJIbIX,
palMOHa/IbHBIX, JeHCTBUTE/BHBIX U KOMIUIEKCHBIX UMCeT) U OCHOBHBIX CBOWCTB YHCeN B 3THX
cucTemMax.

3ayeT MpoOBOAWTCS B (POPMe UTOTOBOTO TeCTa, KOTOPbIM BKJIIOUAeT 3a/laHusl MO BCEM
OCHOBHBIM JTU/IaKTUYEeCKUM e/IMHULIAM, He0OXOJUMBIM /I7Is1 OCBOeHUsI B 8 ceMecTpe.

CTyzeHT, OoTuMTaBIIMiicS B 8 cemecTpe Mo BceM (opmaM KOHTpOJs (TeopeThuecKuit
orpoc — He MeHee, yeM Ha 80%; 13 — 100% , KoHTpo/ibHast pabota — He MeHee, YyeM Ha 65%,
KOJIJIOKBHYM — He MeHee, 4eM Ha 65%), OT UTOTOBOTO TeCcTa 0CBOOOXK/IAFOTCS U TTOJTyYaloT 3aueT-
aBTOMaT.



10.2 METOJAMYECKUE PEKOMEH/IAIIAY ITO OPTAHM3AIIVY U3YYEHUS
JUCIHUIUIAHGI /IS CTY JEHTOB

OO61masi Tpy[0eMKOCTh AUCLMIUIMHBI, B COOTBETCTBUY C Y4eOHBIM IJIAHOM, COCTaBJisieT 4
3auyeTHbIe eJUHULIBI U BK/IIOUaeT yuyeOHOe BpeMmsi, OTBe/leHHOe Ha JIEKLIHOHHbIe, MPaKTHUYeCKHe
3aHSATHS ¥ CAMOCTOSITe/IbHYI0 PadoTy CTyZeHTa.

TemaruKa JeKIIMOHHBIX W TIPaKTHUECKWX 3aHSTHUN OXBaThIBaeT BCe pasjesbl yueOHOU
JUCLMIUIMHBI W OPHWEHTHMPOBaHa Ha BBIIOJIHEHME ee [iejled W 33/ad B COOTBETCTBHM C
TpeOOBaHUSIMU K pe3y/ibTaTaM OCBOEHHSI UCLUITUHBI.

Ha /51eKIMOHHBIX 3aHATHAX PEKOMEH/YeTCsl BHUMATe/bHO C/IylLlaTh IperogaBaresis,
KOHCIMIEKTUPOBaTh MaTepvan JeKLMY, [pUHMMAaTh Yy4yacThe B MWHTEpPaKTHMBHBIX (hopMax,
VICTIOJ/Ib3yeMBIX TIperioZiaBaTesieM Ha JIeKLIMW, 3a/aBaTb BOIPOCHI M aKTWBHO OTBeYaTb Ha
TIOCTaB/IeHHbIe BOMpPOCHL. [Ipy MOATOTOBKe K JIEeKIMM Heo0XOAWMO IpopaboTaTh COZep)KaHue
NpeJbIAYIINX JeKLUM, OATOTOBUTL Bonpockl. [locie ylekuuy Takke ciiefyeT NPOYMTaTh CBOU
KOHCITeKT, 03HAKOMUTBCS C BapHMaHTaMH M3/I0KeHUsI JaHHOW TeMbl B yueOHMKAaX U yueOHBIX
NO0COOUSIX, ¥ eC/T BO3HUKAIOT BOTIPOCHI, TO MOYKHO C HUMHU 00pPaTUTBLCS K TPEro/jaBaTertko.

Llenb mpaKTUYeCKUX 3aHATHH - OCMbIC/IIEHHEe CTYyZleHTaMU TeOpeTUUeCcKOro Marepuarna,
W3/I0KEHHOTO0 Ha JeKIUsX, (opMHUpOBaHMe YMeHUsl WCII0Ab30BaTh €ro IIpU PpelleHuun
MPaKTUYeCKUX 3alauy B M3yyaeMoM 00/1lacTH, pa3BUTHE HABBIKOB CAMOCTOSITe/bHON pPaboThl,
yMeHUst paboTath C yueOHOM TUTepaTypoil.

[TogroroBka K IpakTUUECKOMY 3aHATUIO  BK/IIOYAaeT  BBbINOJHEHWe  3aJjaHui
TrperiofiaBateJisi IO TeMe IpebIAyIero 3aHATHs, a TaKKe IMOATOTOBKY K 3aHATHIO I10 HOBOM Teme
— CaMOCTOsITeJIbHOe M3yueHHe MaTepyasioB JIeKIMOHHOTO Kypca, UCTOYHUKOB 00si3aTesbHON U
JOTIO/THUTe/IbHOW JTUTepaTypBbl.

CamocrosiTesibHasi pabora siB/sieTcsi HeOTbeM/IeMOM YacTbio yuebHoro rporecca. OHa
3arUlaHUpOBaHa M CTPYKTYpPHpPOBaHa TakKWM 00pa3oM, uTOObI CTYJEeHT TpU TOJATOTOBKE K
3aHsATUSAM Haubosiee 3(p(peKTHBHO OCBaMBa/a TeOpETUUECKHM MaTepuas M ToJiyyaa CUCTeMHbIe
3HaHUA 10 KypCy.

PyKOBO/ICTBO caMOCTOSITe/IbHOM paboTOl CTYyAEHTOB CO CTOPOHBI TIperofaBareris
3aK/II0UaeTcsl B OKa3aHWM TIOMOIM TP TUIAHMPOBAHMHM PabOTHI TI0 M3yUeHWI0 Kypca, B
pa3bsiCHEHWH BOIMPOCOB, BO3HUKAIOIIUX Y CTYJEHTOB NPH U3YUYEHUU OTJE/IbHbIX TeM Kypca, IIpU
MOJTOTOBKE K Pa3/IMYHbIM (popMaM KOHTPOJIsl, 3aT/laHUPOBAHHBIM [TPOrPaMMO# JUCLIUII/IUHBIL.

[lpy BBIMONHEHUM WHAMBUAYATbHOTO fAoMaiiHero 3ajanus (M3) cnepyer obpaTuThb
BHHMaHVe Ha C/Ie[lylollie MOMEHTBI: BapUaHT 3aJaHusl JJIs1 KaXJOro CTy/leHTa OIlpefesseTcs
ero HOMepoM B CIMCKe TPYIIIbI; 3aJjaHue BBITIO/IHSETCS B OTAE/NbHOW TeTpaju C TMoJpOOHBIM
OMMCaHVeM XOZia pellleHHs] U CCbIIKAMU Ha COOTBETCTBYIOLIMM TeOpeTUYeCKUuM MaTepuat;
IpoBepKa CaMOCTOATe/IbHOCTH BbINO/IHeHUss WM/I3  ocyujecTsBisieTcss IiperniofaBaresieM I1pU
cobeceZioBaHUM CO CTyieHTOM (3amfuta V/13).

Bpemsi, oTBefjleHHOe yueOHBIM IIJITAaHOM Ha CaMOCTOSTe/NIbHYH) paboTy CTyjeHTa II0
JUCLMIUIMHE, cocTaB/sieT npuMepHO 50% Bcell ee TpyZo0eMKOCTH. POpMBI CaMOCTOSTETbHON
paboThI MO Ka)KAOMY pasfiesly JUCLIUIUIMHBI Tlepeurc/ieHbl B TeXHOJOTMUeCKOW KapTe B KOHIe
NIPOrpaMMBI.

[lns olueHVBaHUSl YPOBHS JOCTUTHYTHIX pPe3y/bTaTOB OCBOEHMSI CTY[€HTOM KaK/I0ro
pasziesia JUCLIMIUIMHBL, & TakKKe BCeM NUCLMIUVIMHBI B 1|€JIOM, COOTBETCTBUS €r0 3asBJIeHHBbIM
TpeOOBaHUsIM, UCIO/Ib3YyeTCs 0a/l/IbHO-PeHTUHIOBasi CHCTeMa, /leTa/lbHO OIMCaHHas B
TeXHOJIOTMUeCKOM KapTe AUCLIUIIIMHBI U1 K&KJ0ro U3 IByX CeMeCTpOB.

11.1 OOEHOYHBLIE CPE/ICTBA /I TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOUYHOM ATTECTAILIUA



®oH[, O11eHOUHBIX CPeZCTB pa3paboTaH //isi POBeIeHHs POMEKYTOYHOU aTTeCTal[uH
oOyyaromuxcsi mo auciuruiviHe «Teopusi uMces M YMC/IOBBbIe CHCTeMbI» U BXOJUT B COCTaB
OCHOBHOM o0Opa3oBaTe/lbHOM TporpaMMmbl 10  HarpaB/ieHWIO  roArotoBku:  44.03.05
«[Temarornueckoe obpa3oBanue (C AByMst MPOGUISIMA TTOATOTOBKK)» (Mpoduib «MaremaTrka u
HononHutenbHoe obOpa3oBaHWe B 00/1aCTH SKOHOMHKW») (KBamudukauus — «bakanmaBp»),
peanr3yeMoli MpH TIOATOTOBKe 00ydaromuxcsi B (efiepaJbHOM TOCYyAapCTBEHHOM OFO/PKETHOM
oOpa3oBaTe/lbHOM YUpeXXAEHUM BbICIIEro o0pa3oBaHUs «ANTalCKMM TOCYJapCTBEHHBIM
nefiaroruyeckuii». @oH/ OLIEHOUHBIX CPeJCTB NpeJHa3HayeH [/l MPOBepKU ChOPMUPOBAHHOCTH
KOMIIETeHIIUM, 3asB/IEHHbIX B IIpOrpaMMe [JUCLIAILIMHBI «Teopusi 4mcesl W 4YHC/IOBBIE
CHCTeMBbI» B COOTBETCTBMU C yueOHbIM TutaHoM 44.03.05 «Ilemaroruueckoe obpa3oBanue (cC
JBYMsI TIPOGU/ISIMU TIOATOTOBKM)» (Tipoduib «MaTemartuka U [lorosHUTeIbHOe 0O6pa3oBaHue B

00/1acT 5SKOHOMUKH») (KBanmudukaims «bakanasp»).

ITepeueHb KOMMNETEHIHH C YKa3aHHEM 3TanoB UX ()opMHPOBaHUs B MPOLIECCE 0CBOEHUSA
o0pa3oBaTe/IbLHONM NMPOrpaMMblI

— CrniocobeH OCyIIeCTBIATh TOMCK, KpUTUYECKUI aHa/iu3 U CUHTe3 WH(GOpMaIuy,
TIPUMEHSITb CUCTeMHbIN TTO/IX0/] /IJIs1 pellieHus MoCTaBaeHHbIX 3a7au (YK-1);

— CriocobeH OCBaMBaTh M MCTIOIb30BaTh TeOPETUUECKHe 3HAHUS U TIPaKTHUeCKHe
yMeHHsI U HaBbIKA B MpeJMETHON 00/1aCTH TpU pellieHnd MpodeCcCUOHaTbHbBIX
3agau (ITK-1);

— CnocobeH ¢opMUpOBaTh pa3BUBAIOIIyH 00pa30BaTeNbHYIO Cpefy s
JOCTVDKEHUS] JIMYHOCTHBIX, TIPeJMETHbIX U MeTarpeJMeTHbIX pe3y/bTaToB
o0yueHMsI Cpe/iICTBaMH TIpeTojaBaeMbixX yueOHbIX npeamMeToB (TTK-3).

Kowmmerten NugukaTopsl O11eHOUHbIE
L[1H, cpefcTBa
STarbl
3Hamb: IIpakTuko-
- [IK-1.1: 3HaeT CTPyKTypY, COCTaB U AUJaKTUUeCKHe eZJMHULIbI | ODUEHTUPOBaHHO
nipeZiMeTHOW 006/1acTH ( TIpEToJjaBaeMoro rpeMeTa); e 3a/laHue:
KOJJIOKBUYM,
Ymemn: KOHTPOJIbHAS
- [IK-1.2: YMeeT oCyIIecTB/AThL 0TOOp yueOHOro copepykaHusi | paborta, nas,

JJI1 ero peaqu3aluM B pa3lWYHBIX ¢opMax oOyueHHs] B | UTOTOBBIM TeCT.
YK-1 cootBecTBUM C TpeboBanusmu @PI'OCBO OO0;

IK-1 - YK-1.2: Tlpumensier joruyeckve (GopMbl U TPOLIEAYPSI,
[K-3 criocobeH K peduieKCMU T0 TIOBOZly COOCTBEHHOW M UY’>KOU
8 sTan MBIC/IUTE/ILHOU JleATeTbHOCTH.

Bnademp:
- TIK-3.1: Bmageer cnocobamMyd WHTerpauydyd  yueOHBIX
NpeZIMETOB  /I/I  OpraHM3alldd  Pa3BUBAKOIEN  yueOHOMH
JlesiTeTbHOCTU (MCCe/loBaTe/TbCKOM, MPOEKTHOM, TPYNIOBOM U




Ap.).

Komnemenyus YK-1 c ykazaHuem smana ¢popmMupogaHus e npoyecce 0ceoeHusl
o0pazoeame/1ibHOU NPO2PAMMDI

Komrnetennss YK-1 (CriocobeH oCyIIeCcTBIASATh TOMCK, KPUTHUECKWM aHa/li3 M CHHTe3
vHboOpMalliy, TIPUMEHSITh CHUCTeMHbIM TOAXOA [Jis PpellieHUs TI0CTaB/IeHHBIX —3afiau)
dhopmupyeTcsi Ha BOCbMOM 3Tarie (hOpMUPOBaHWSI KOMIIETeHLIUM.

Komrneteniiust YK-1 ¢opmupoBanack B Tipoijecce U3yueHUs] [JaHHOW [JUCLMIUVIMHBI U
TIPO/IOJDKUT (POPMHPOBAThCS Ha CIEAYIOLIMX KypcaxX B TpOLiecce W3yueHHs APYrux yueOHBIX
JVCLIMIUIMH, TPOXOXKAEHUs] TPaKTUK W MTOrOBOM TOCYAApPCTBEHHOW aTTecTanuu (3amura
BBITTYCKHOM KBa/TM(MHUKALIMOHHOW PaboThI).

TumoBoe KOHTPOJIbHOE 3a/laHue /51 OLeHKM C(OPMHUPOBAHHOCTU [AHHOW KOMIIeTeHLIUH
HarpaB/ieHO Ha [eMOHCTPALMI0 TOTOBHOCTH OCYILECTB/ISTh TMOUCK, KPUTHUECKU aHaivu3 |
CUHTe3 UH(OpMaIUH, IPUMEHSITb CUCTeMHbIN TTOIX0/] /ISl PellieHUs MOCTaB/IeHHbIX 3a/jau.

Komnemenyus IIK-1 c ykazaHuem 3mana ¢popmMupogaHus e npoyecce 0ceoeHusl
o0pazoeame/1bHOU NPO2PAMMDI

Komrnertennmst TIK-1 (CrnocobeH ocBavBaTh M HCIIOMBb30BaTh TeOPeTHUECKHe 3HAHUS U
NPaKTUYeCKWe YMEHUS M HaBbIKK B TPeMETHOW 00/1aCTH TIPU peIleHUuH MpodecCuoHaTbHBIX
3a/1au) hopMHUpYyeTCsi Ha BOCbMOM 3Tarie (hOpMUPOBAHKsSI KOMIIETeHLIU.

Komrnetentiust T1K-1 ¢opmupoBanack B Tipoljecce U3yueHWs] [JaHHOW JUCLUIUIMHBI U
TIPO/IOJDKUT (POPMHUPOBATHCS Ha CIEAYIOLIMX KypcaxX B TIpOLiecce W3yueHHs APYruX yueOHBIX
JVCLIMIUIMH, TIPOXOXKAEHUs] TPaKTUK W MTOrCOBOW TOCYAApCTBEHHOW aTTecTanuu (3aliura
BBITTYCKHOM KBa/TU(MHUKALIMOHHOW PaboThI).

TumoBoe KOHTPOJIbHOE 3a/laHue /s OLeHKM C(HOPMHUPOBAHHOCTU [AHHOW KOMIIeTeHLIUH
HarpaBJ/IeHO Ha [IeMOHCTpAaLMI0 TOTOBHOCTU OCBauWBaTh U HCII0/Ib30BaTh TeOpeTUYeCKUe 3HaHUS
Y TIpaKTHUeCKHe YMEeHUs U HaBbIKU B MPeJMETHOM 00/1acTy TIPY pPeIeHruH MpodecCuoHaIbHBbIX
3a/au.

Komnemenyus I1K-3 ¢ ykazaHuem smana ¢popmMupoeaHus é npoyecce 0C80eHUs1
o6pazoeame/ibHOU NPO2PaAMMbl

Komnetennus I[TK-3 (CriocobeH (hopMUpOBaTh pa3BUBAOIIYI0 00pa30BaTe/IbHYIO Cpeay JJist
JOCTIDKEHUsS] JINUHOCTHBIX, TIpeJMETHbIX M MeTarpeIMeTHbIX pe3yJabTaTOB O0y4eHus
CpeACTBaMHU TIPero/laBaeMbIX y4eOHbIX MpeAMeToB) (OPMHUPYeTCs Ha BOCBMOM 3Tare
(hopMUpOBaHUS KOMITETEHI[WH.

Kowmrnetentust [1K-3 ¢opmupoBanach B Tipoijecce U3yueHUs] [JaHHOW JUCLUIUVIMHBI U
TIPO/IOJDKUT (POPMHUPOBATHCS Ha CIEAYIOLIMX KypcaxX B TpOLiecce W3yueHHs APYruX yueOHBIX
JVCLIMIUIMH, TPOXOXKAEHUs] TPaKTUK W MTOrOBOW TOCYAApPCTBEHHOW aTTecTanuu (3aiura
BBITTYCKHOM KBa/TU(HUKALIMOHHOW PaboThI).

TurmoBoe KOHTPOJILHOE 3aj/laHue /s OLeHKM C(HOPMHUPOBAHHOCTU [AHHOW KOMIIeTeHLIUH
HarpaB/eHO Ha [eMOHCTpALMI0 TOTOBHOCTH ()OPMUPOBATH pa3BUBAIOIIYI0 0Opa3oBaTebHYHO
cpeny sl JOCTVDKEHHS TMUYHOCTHBIX, TIPEIMETHBIX U MeTalpeZIMEeTHBIX pe3y/IbTaToB 00yueHus
CpeACTBaMU TperoZiaBaeMbIX YueOHbBIX IpeJMeTOB.

1. Tunoeoe koHmMpoabHOe 3a0aHue Ha 3mane ¢opmuposaruss YK-1, I1K-1, I1K-3:
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(8 cemecTp)

OOpa3ser; BapuaHTa KOHTPOJILHO padoThI (8 cemecTp)

Bapuanr 1

Cokpatutb ApoOb WCIIO/b3ys anroputM EBkuza.

3683°
Kakwue u3 uncen: 631, 637, 1027, - ABASIOTCS TIPOCTBIMU?
C nomoupro kKaHoOHUUYecKoro pasnoxxennst Hautu HO/Jl u HOK uncen 572 1 1118.
Pemmmthb B HaTypanbHBIX UMC/IaX CUCTEMY ypaBHeHUM: x + y =150

HO/(x,y) = 30.
Pervts B LiesibIX unciax ypaBHeHue 43 x +37 y = 21.
BbinosiHuTh yKasaHHble AelcTBuUst: 400425 : 235 + 10445 — (235 - 345) = .
[IpescTaBUTE YMC/IO X B YKa3aHHOW CHCTEME CUMC/IEHUs ero KpaTKOW M pa3sBepHYTOU
CUCTeMaTHUYeCKOM 3amuchio: a) 3A9,24:6 = x10; 6) 2135,46875 = x4,

K[!I/ITEHI/II/I OIIeHKH KOHT[!OﬂbHOﬁ paﬁon:

Kaxmoe 3ajanrie paboThI OTleHHMBaeTCs B 6asiiax; Mpy JOMYIEHHbIX OIMOKax OlleHKa 3a
3a/laHye CHIDKAeTCsl.

3aganve Ne6 aHHOM pabOTHI OrleHMBaeTCs B 2 6asuia, ocTanbHble — B 1 6an.
MakcumanbHO BO3MOXKHOE urcyio 6ajijioB 3a paboty — 8 6asos.

[Tpu olLleHWBAHWY 3a/IaHUST YUUTHIBAETCSI aKKypaTHOCTh 0hopMIIeHUs U TIoApo6HOe
onMcaHWe X0/a pellleHusl CO CChbIJIKAMM Ha COOTBETCTBYIOLLMM TeopeTUueCKuil MaTepuall.
Nroroeas oljeHKa 3a BClo paboTy COOTBETCTBYET IMPOLIEHTY MOJYYeHHOT0 CyMMapHOTo Oaria
TI0 OTHOILIEHHIO K MaKCMabHO BO3MOYKHOMY UMC/Ty OasoB.

[To/10)KUTeIbHOM CUMTaeTCst OLleHKa 3a paboty He MeHee 60%. ITpu oTpHIIaTeIbHOM OLIEHKE
CTYZIEHT TIepernuchiBaeT paboTy 3aHOBO (JPYTOi BapyuaHT).

CTyZieHT MOXKeT MOBLICUTh PeHTUHTOBBIN 0ajl, BBINOIHKUB paboTy Haf| OMIHMOKaMHU.
PeliTUHTOBBII 6as1 3a MOBTOPHYO paboTy u Tipy paboTe Ha/l OLIMOKaMHU He MOXXET ObITh
6osnbie 75 %.

2. Tunogoe koHmpo/bHoe 3a0aHue Ha smane ¢popmuposarus YK-1, I1K-1, I1K-3:

Bomnpockl K KO/JIOKBUYMY 110 TeopuH uuces (8 cemectp)

OTHoOILIeHHe JIeTUMOCTH U eT0 MPOCTeMIIe CBOMCTBA ([[0Ka3aThb r00ble 3 CBOMCTBA).
[Henenue c octatkoM. Teopema 0 ie/ieHUM C OCTaTKOM (C l0Ka3aTebCTBOM!).

HO/] u ero cBoiicTBa (g0Ka3ath r00bIe 2).

Anroputm EBkmuga (c pmokasarenbcTBOM 2-x cBovictB HOJI, nexammx B OCHOBe
anropurMa), Teopema Jlame; paciumpeHHsI aaroput™m Eskimiza.

B3auMHO mipocTble unciia (JoKa3aTth o0ble 2 CBOMCTBA).

HOK w ero cBoticTBa (fj0Ka3ath t00bie 2 CBOMCTBA, B TOM UHCJ/IE - TEOPEMY O B3aUMOCBSI3U
H.0.[l. ¥ H.0.K.).

ITpocTele uncna. CBOMCTBA MPOCTBIX UMces ([0Ka3aTb CBOMCTBO HaWMeHBILEro MPOCTOro
Jle/TuTeIsl Ynciia ¥ OCHOBHYHO TeopeMy apudmetrku). HepaBeHcTBa UebbinméBa st 7( x) .
UucnoBble QyHKLMM (YMC/IO U CyMMa HaTypasIbHbBIX Jle/TUTesen).

KoneuHnsle miernHbie pobu. CylnecTBOBaHUE W eZIMHCTBEHHOCTh 3HaUeHHsI 1[eTTHOU JIpOo0U.



10. Tloaxonsiye ApoOM i AaHHOW KOHEUYHOM LIeMHOW /ApoOM M WX CBOMCTBA (/10Ka3aTh

11.

12.

Nk N
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nMo0ble 2 CBOWCTBA, B TOM UHC/Ie - TEOPEMY O B3aMMOCBSI3M COCEJHUX TMOJXOASIIUX
npobeti).

CucTeMaTHUeCKHE UMC/Ia; TEOPEMAa O CYIIeCTBOBAHWU M €JUHCTBEHHOCTH TPe/ICTaB/IE€HUS
HaTypa/JbHOTO YKC/Ia B BH/@ CUCTEMAaTHUUeCKOW 3arucy 10 J/000My OcHOBaHuio q>1 ;
Mepexo/i W3 OJHOM CUCTeMbl CUUC/IEHWS B JPYrylo; apudMeTHUecKue oreparjiv Hap
CUCTeMaTUYeCKUMU YMC/TAMHU.

Perienre Heoripe/ie/IeHHBIX ypaBHEHUI TepBOM CTeneHW ax + by = ¢ (c momoiipio
ajropuT™Ma EBKIHM/a, paCIIUPeHHOT0 ajropuTMa EBKIWA, C TOMOIbIO TMOJXO/SIUX
npobeii).

KQI/ITEQI/II/I OLI€HKH 0TBE€Td Hd BOIIPOCHI KO/VIOKBUYMA:

1. KomnyiokBuyM TIpOBOJUTCS B THMCbMeHHOHN ¢opme 1o Ouseram: IepBblii BOIMPOC W3
MPOrpaMMbl KOJIJIOKBUYMa TIpeZTIo/iaraeT TOMHBIA OTBET C Z0Ka3aTebCTBOM OZHOU U3
TeopeM, BTOPOM BOMpPOC TpeArnosiaraeT (OPMY/IUPOBKY OIpeje/eHUid TMOHITUA C
WITIOCTPaLfieli UX MprMepamu.

2. Kaxgplii Bompoc Ousera oljeHWBaeTcss B 0Oasiax; TpU [JJOMYILEHHBIX OMIMOKax u
HETOUHOCTSAX B (YOPMY/IMPOBKAaX OTpeJe/ieHri U JI0Ka3aTelbCTBe TeOpeMbl OLjeHKa 3a
BOTIPOC CHUKAETCS.

3. Bompoc Nel onjenuBaercs B 3 6amna, Ne2 — B 1 6ann. MakcrumanbHO BO3MOXKHOE UMCTIO
6annoB 3a paboty — 4 6aa.

4. TIpy OLIeHMBAHUM OTBETA YUWTBHIBAETCS: MPAaBU/ILHOCTb (DOPMYJ/IMPOBOK; yCTAaHOB/IEHHE
B3aMMOCBSI3M TEOPDUM W TIPAKTUKH; COZep>KaTeJbHOCTb U apryMeHTHPOBaHHOCT.
TI0JTHOTA ¥ CTPYKTYPHast JIOTUYHOCTh [J0Ka3aTe/bCTBa; T/IyOrHa 3HaHWIA BOTIPOCA.

5. Urtoromasi (pedTHHroBas)) OLleHKa 3a KOJUIOKBUYM COOTBETCTBYET TIPOLIEHTY
TIOJTy9eHHOTO CyMMapHOTo 0ajjla 10 OTHOLIEHHIO K MaKCMMaIbHO BO3MO)KHOMY UHMC/TY
Garos.

6. [TonoxxurensHOM cunTaeTcs oLeHKa He meHee 60%. [Ipy oTpuLIaTeTbLHOM OLIEHKe
CTYZIeHT MepecjaeT KOJIJIOKBUYM 3aHOBO (Apyroi 6uset, u He Gosiee 2-X pa3).

7. PeWTHHrOBBINA OasT 3a TOBTOPHYIO Iepec/iauy He MOXKeT ObITh Oosbiie 75 %.

3. Tunosoe koHMposbHOe 3adaHue Ha smane ¢popmupogarus YK-1, I1K-1, I1K-3:
OOpa3er; BapuaHTa HHAMBHUAYa/IGHOTO JJOMaIIHero 3aanus (8 cemectp)

BapuanTt Nel

oka3zaTh, uTo /15 F0O0ro HaTypasbHOrO N 7" +11 -3" KpaTtHo 4.

Onst uncen a =3441, b =414 gaiitu HO/I (a;b) 1 HOK (a;b) ¢ moMotibio anropurma
EBkiuza; Habity npezacrasienre HO/I (a;b) B Buje MuHeHHOW KOMOWHAIMK UKCeT d U b.
Havitu uncno HatypasibHbIX AenuTened uncia 4820.

C nomot1bio KaHoHHYecKoro pasnoxkeHust Haitu HOl u HOK uucen 572 u 1118.
BrIOpaTh mpocCThie unc/ia U3 0Tpe3Ka HaTypanbHOro psifa ot 610 mo 650.

BeinonHuTh yKasaHHble AeUucTBust: 122235 : 245 + 10435 — (235 - 345) = .

[IpescTaBUThL YMC/IO X B YKa3aHHOW CHCTEMe CUMC/IeHHsI ero KpaTKOW U pa3BepHYTOU
CUCTeMAaTHUeCKOU 3amuchio: a) 3A7,4216 = x10; 6) 3276,46875 = x4

Pemnts ypaBHeHHe 59x +17y =7 yeThIpbMs Crioco0OaMH: C TIOMOL[BIO aTOPUTMa

EBKM/ja, pacimMpeHHOro afroputMa EBK/H/IA, UCIT0/Ib3ysl CBOHCTBA MOAXOASIIUX APOOeH,

CBeJleHHeM K CPaBHEHHUIO.
Haiitu ocraTok ot genedus 3% + 7' na 25.
. Permmth cpaBHeHuUs (MCIT0/Ib30BaTh METO/], MpeoOpa3oBaHust KOIPOULIMEHTOB, GOPMYITy

Oiinepa, noaxoasiiye Apobu):



11.

12.

13.

14.

4x =18(mod15);
14x =50(mod 62) ;
113x =89(mod311),

Pemmmthb crcTemMy cpaBHEHUWM UCII0J/b3YsI METO/, TT0C/Ie0BaTeIbHOM MOJCTaHOBKU U
KI/ITaI/ICKy}O TeopeMy ¢ 06 oCTaTKax:
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HatiTu mopsiIoK K/lacca BBIUETOB O 10 MoAyJiio 19. Kakue eirje K/acChl BBIYETOB I10
MOZYJIH0 19 UMeroT TOT Ke MOopsALOK?

Peruts cpaBHenus : 21x* =5(mod43), 8" =1(mod 23) UCo/b3ys CBOWCTBA UH/EKCOB U
TaOJTUILIBI UH/EKCOB.

Haiitu aytuHy nipeziriepuo/ia v I/IMHY TepUo/ia AeCITUUHON ApoOu, B KOTOPYIO oOparriaeTcs
0OBIKHOBEHHasi HecoKpaTuMast IpoOk co 3HameHaTesieM 350 .

KQI/ITEQI/II/I OIIEHKH 3agaHl/Iﬁ I/IAB:

1. Kaxpoe 3amanve M/13 ouieHuBaeTcsi B 1 6asut; ipy JOMyIeHHBIX OLIMOKAaX OLleHKa 3a
3a/laHue CHIDKAeTCHl.

2. Tlpwu oLleHUBaHWM 3a/JaHUsI YUUTHIBAETCS aKKyPaTHOCTh 0(OPMJIEHHS U TTOIPOOHOe
OTMCaHue X0/ pellleHusl CO CChJIKAMU Ha COOTBETCTBYIOLLIMIM TeOpeTUueCcKuii MaTepuar.

3. Hrorosas orjeHKa 3a BCIO pabOTy COOTBETCTBYET IPOLIEHTY TOJyYeHHOT0 CyMMapHOro 6asia
10 OTHOIIIEHUIO K 0011[eMy urcity 6anios 3a Bce ]13.

4. Orjenka 3a /13 He meHee 60% cumnTaeTcs TIOJIOKUTETLHOM. [Ipy OTpUilaTeTbHOM OlleHKe
CTY/IEHT BBITIO/THsIeT paboTy Haf OIIMOKAMU; PEUTHUHTOBBIN Oasl1 3a MOBTOPHYO paboTy He
MoyKeT ObITh 6osbiie 75 %.

5. OreHKa aHHY/IMpYeTCs, ecy Ha 3aufute V13 (ripu cobece[0BaHNY C TIPEIoiaBaTeieM)
CTYJEeHT He MOATBepW/I CAMOCTOSITEe/IbHOCTh €0 BHITOJHEHHSI.

6. Orenka 3a VI3 cHWwKaeTcst Ipy HeCOO/TFOIEHUH CPOKOB €ro cjaud: MUHYC 1% 3a
KaK/IbIi TIPOCPOUEHHbIH JIeHb.

4. Tunosoe kKoHMpo/bHOe 3adaHue Ha smane ¢popmupogarus YK-1, I1K-1, I1K-3:

OOpa3er BapuaHTa MPOBEPOUYHOI PadoThI M0 Teopru cpaBHeHH# (8 cemecTp)

Bapuant Ne 1

1. Haiiaure octaTok ot feneHusi 359 Ha 17.
Periite cpaBHeHust: a) 14x = 30 (mod 21); 6) 712X 52 (mod 16) B) 5x = 11 (mod 23).

N

3. .PewuTe crcreMy cpaBHEHUM = o g rErr--=:

= —_— o= L e N B

IIpumeuanue. 3adaHue Nel davHoli pabombl oyeHugaemcs @ 2 banna, Ne2 — 6 1,2 6anna
(tio 0,4 3a Kadcooe cpasHeHue). MakcumanbHO 803MOiCHOe uucao baitoe 3a pabomy — 4,2
6anna.

OOpa3er; BapuaHTa MPOBEPOUYHOM PadoThI MO HEeMHbIM APobsM (8
ceMecTp)

BapuanTt Nel

1. Pa3noxuTh B LIENHYI0 ApoOb U 3aMEHUThb TOAXOAAIEeH poObio ¢ TouHOCThio Ao 0,001
uycio vV 29-

2. HaliTu 3HaueHue IeMHbIX Jpo0eii:
a) KOHeUHoM 1jerHoM apobw [2; 3,1,7,4,2,3,5];



0) 6GeCKOHEeUHOU MepHOANYEeCKOM IeMHOW Apobu [2; (3,1”; COCTaBUThb ypaBHEHHE,
OJIVH 13 KOPHEH KOTOPOro paBeH 3TOMY UMCITy.

Pemmite B LenbIX uuc/iax ypaBHeHue 59x- 27y =7 C MOMOLIbIO amrapara LiemHbIX
npobeit.

[pumeuanue. Kaxcooe 3adaHue 0aHHol pabombl oyeHusaemcs 8 1 6ann. MakcumanbHo
803MOJICHOe uucno baaioe 3a pabomy — 4 6ana (3adaHus 2a u 26 oyeHugaromcs
0mOoesbHO).

5. Tunosoe koHmpoabHoe 3adaHue Ha smane ¢popmuposaHus YK-1, I1K-1, I1K-3:

Oo0pa3seln BapuaHTa KOHTPOJIBHOTO OMPOCa MO TeOPUH CpaBHeHuM (8 cemectp)

S “khkbh=

© ®© N

10.

11.

12.

13.
14.
15.

16.

17.

18.

19.

Bapuant Ne 1

3anuimMTe COOTHOLLIeHVe, PaBHOCWIBHOE JaHHOMY: a = 8 (mod m).

3anuiuuTe MOJHYIO U [PUBE/IeHHYI0 CUCTeMbl BbIUETOB 110 MOAYJIr0 12.

CdopmynupyiiTe TeopeMy Oiisiepa U ee YaCTHBIN C/iydail — TeopeMy Depma.

Uro Ha3biBaeTcs1 peliieHUeM cpaBHeHus1 f(x)=0 (mod m) ? TlpuBeuTe nprmep.
CKOJIbKO pellleHU MOXXeT HMeTb CpaBHeHMe ax = 6 (mod m) B ciy4yae ero

pasperumnmMoCcTu?

[TpuBenuTe IpUMep cpaBHeHUs1 ax = @ (mod 12)

a) He UMEIOLLeT0 pelleHnl;

6) umetotiero 1 pelieHue;

B) UMEHOIIIero 3 pelieHus..

[aiiTe onpefeneHyre mokasaTess (TopsifiKa) Kaacca BbIUETOB 10 MOZYJIO M.

Kakue 3HaueHus MOTyT IIPYHUMATH [TI0Ka3aTe/IM K/1aCCOB BLIUETOB I10 MOAYJIIO 52 ?

CKO/IBKO CYIIIeCTBYeT KJ/IaCCOB BLIUETOB C IOKasaTeseM O IO MPOCTOMY MOAY/HO p?

[TpuBeguTe npyMep B ciiyuae 0=26 u  p=53.

Kakoe uncno Ha3biBaeTcsi mepBooOpa3HbIM KODHEM I0 TPOCTOMY MoAymo p? Kakoit

TI0Ka3aTesb UMeeT TIepBo00pa3HbIii KOPeHb 110 MOy 43 ?

YeMy paBHO umc/io repBoobOpa3HbIX KOpHe# 1o mpoctoMy Moaysio p? CKOMBKO UX B

cnyuvae p= 477

3Hasi, uto 10 sBisieTCcs MepBOOOpa3HBIM KOPHEM 10 Mofy/ito 17 , HalauTe ocTajibHbIe

riepBo0oOpa3HbIe KOPHU 110 3TOMY MOZYIO.

UTto Ha3bIBaeTCsl MHAEKCOM UMC/Ia d TI0 IPOCTOMY MOJYJIF0  p TPU OCHOBaHUU q ?

TTpy momoIy Tab/IML MHAEKCOB peluTe cpaBHeHre 21x' =5(mod43) .

B ueM 3ak/ouarOTCd  [OCTaTOUHble  YCJIOBUSI  BO3MOXKHOCTU — TIpe/iCTaBJIeHHs

HECOKPAaTUMOUW OOBIKHOBEHHOU JIpoOu %: a) B BU/le KOHEUHOH @-UYHOU /1pobu; 6) B

BHJIe UMCTO TMEePUOINUeCKON G-UUHOU ApoOu; B) B BHe CMeIaHHOW TepHUoANUecKon g-

nuHoU 1pobu? Kak 3tu ycnoBus ¢hopmynupyoresi, eciu =10 ?

YcraHoBUTE BHJ [AeCATHUHBIX [po0ei, KOTOpble TIOAYYAlOTCA TIpM oOpaleHun
6 Goip 3. L. 1.3

OOBIKHOBEHHBIX ApO0eit: — 575 -5 =

Kak HaxoiuTCs A/MHA Tepuoja U AJIMHA Mpeariepro/a rpy obpaijeHnu 00bIKHOBEHHOMN

JIpoOM B g-MUHYO?

Haiigure anvHy mnpeAmnepuoja W [JIMHY TepUOAA AeCATHUYHOM [poOu, B KOTOPYIO

obpaiijaeTcst 0ObIKHOBEHHAsi HecoKpaTuMasi Ipo0Ob co 3HaMmeHaTesneM 18 .

Cdopmyupyiite 061Ul MpU3HaK AemmMMOocTy TTackas.



20. ChopmynupyiiTe Npy3HaKy [eJUMOCTU Ha 3,4,9,11 B eCAITUUHOM CUCTeMe CUWC/IeHUsI.
[IpuBesyTe nIpUMepBI.
21. BeiBeguTe MpU3HaK Je/IMMOCTUA Ha 1M B CUCTeMe CUMC/IeHUs C OCHOBaHUeM ( IIpU
m=4,q=7.

KpuTepnn OIIéHKW KOHTPOJ/IBHOI'O OIpocCda:

1. Kaaplii Bonpoc olieHuBaetcs B 1 6ar.

2. Uroromas oneHkKa 3a BeCb OINPOC COOTBETCTBYeT TMPOLIEHTY IMPaBW/IbHBIX OTBETOB IIO0
OTHOIIIEHHIO K 0011[eMy UKC/Ty BCeX BOTIPOCOB.

3. OleHKa 3a OMpPOC CUATAETCS T0JIOKUTEIBHOM, eC/Id CTY/IeHT OTBETWU/I NPaBUW/IbHO He MeHee,
yeM Ha 60% Bcex BOIIPOCOB.

6. Tunosoe KOHmMpo/bHOE 3a0aHue Ha smane ¢opmuposarusi YK-1, I1K-1, I1K-3:
HTOroBbiu TECT

M0 TeOPUM UYKCe/l U YMC/I0BBIM crcTeMaM (8 cemecTp)

I[I/l/f[aKTI/I‘—IECKI/Ie € IUHUIbI:

1. [JenmMMOCTh U IPOCThIe Yrc/ia.

2. Cucremarrueckue 4uca.

3. OrTHoleHre cpaBHEHUs B KoJblie Z ¥ er0 OCHOBHBIE CBOMCTBA.

4. CpaBHeHMs U CACTeMbl CPaBHEHUN C HEM3BECTHOU BeJIMUMHOM.

5. Ilokasarenu (OpPsiKK) YMCesl M KJIaCCOB BBIUETOB T10 JAHHOMY MOAY/I0. VIH/IeKChl uncen
Y KJIaCCOB BBIYETOB I10 JJAHHOMY MOZYJIIO.

6. /lByu/eHHble CpaBHeHHUs I10 [IPOCTOMY MOAY/II0. KBaZipaTHuHble BbIUeThbl U HeBbIYeTHI.

7. ApudmMeTrueckue NMpUIoKeHUst TEOPUU CPaBHEHUI.

8. TlpexacrapiieHue AeMCTBUTENBHBIX UYKCET I[ETTHBIMU APOOSIMU.

1. JEJIMMOCTB U ITPOCTBIE UNCJIA
1. [Ipu feneHuM L|e/I0T0 YKC/IAa d HA HEKOTOPOeE Lie/ioe MOJI0KUTETbHOe UMC/I0 b yacTHOe paBHO
q, a octatok r. Kakue u3 yTBepsKieHu MPU 3TOM SIBJISIFOTCSI BEDHBIMU?
1) a=bq+r, 0<r<b; 2)HO[(a,b) = HO[(b,r); 3) HO(a,b) = HOA(q,r);
4) Tlpu geneHuu —a Ha b octaTok paBeH —r. 5) IIpu JeneHun —a Ha b ocTaTOK paBeH b—r.

2. Tpu iesieHlu a Ha 7 OCTaTOK paBeH 2. OCTaTOK TPH JIe/IeHHH a’ Ha 7 PaBeH ....

3. HaubGonbimii obmmii genurens As uicen 589 u 713 HaXOAUTCSA B UHTEpPBasie
1) (0;9); 2) (9;20); 3) (22;30); 4) (30;35).

4. HaumeHsItiee o61riee kpatHoe uncen 952 u 588 paBHO ...

5. TlpocTtoe unc/io 2 BXOJUT B KaHOHWUYECKOE pa3jiokeHHe TH00T0 HaTypalbHOTO [eUTeNIs
yrciia a=5544 ¢ ToKkasaTesieM CTereHu O TakuM, U4TO



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

6. TlycTh uncia a, b U ¢ TpeAcTaBmeHsl B BHje d =p;' -ps .-p, b=p pl . -pl,

c=p) p) -.-p), rme Bce p; — MOMAapHO pa3/MuHbIe MPOCTHIE YnC/a, a Bce & > 0, B; > 0,

yi= 0. 3aBepiuTe KaXk0€e U3 MPe/yI0KeHUI COOTBETCTBYIOIMM €My 3aK/TFOUEHHEM Tak, UTOObI
TOJTyYM/IOCh BEPHOE yTBep K/ eHHe:

1) Ecu ¢=HO[I(a,b), T0 ...; 2) Ecsu ¢ — obmuii gesmurens uvcen a v b, 1o ...;

3) Ecu c=HOK(a,b), 10 ...; 4) Eciu ¢ — obiijee KpaTHOe uncen au b, 1o ...;

5) Eciu ¢ He siBisieTCst 00IUM JiesTuTesnieM uiucen a u b, To ... .

a) ymmax{a;; §;}, i=1,2,....,k. 6) y=min{a;; §;}, i=1,2,....,k. B) y;<min{a;; B;}, i =L k.
r) yizmax{a; B;}, i =L k. x)y>min{a;; §;} ans vexotopeix i (1<i<k).

7. Kakue 13 ciieiyroIuxX Ynces1 SB/stoTCsA IPOCTbIMUA?
1) 473; 2) 273; 3) 149; 4) 281; 5) 119.

8. Kakue 13 yTBep)KJ|eHUU SBJISIFOTCS] BEDHBIMU?
1) Yucno genutcs Ha 45 Toria ¥ TOMBKO TOT/A, KOTJja OHO JIeIUTCS Ha 5 ¥ Ha 9.
2) Uucno penutcs Ha 45 Tora U TOJIBKO TOT/la, KOTJja OHO JIe/IUTCS Ha 5 1 Ha 3.
3) Yucsno aenutcsi Ha 12 Torja ¥ TOJILKO TOT/Ia, KOT/la OHO /le/TMTCs Ha 2 U Ha 6.
4) Yucno genurcsi Ha 12 Torja v TOMbKO TOT/JA, KOT/Ia OHO Aie/ITCs Ha 4 1 Ha 3.

9. Ilpocroe unc/io 3 BXOJUT B KAaHOHMUYECKOE DPa3/ioKeHHe JIF0OOro HaTypaJbHOTO KPAaTHOTO
upcna a=2520 c noka3aTesieM CTelleHU Ol TaKUM, UTO
Da=>3;2)a=2;3)a<2;4)a > 2.

10. Jnst uricen a=2°- 3" 7°' u b=2"- 5" 7" ux HaubobIIMMi OO JeUTe/b PaBeH
1) 212 . 315 . 514 . 721. 2) 28 . 315 . 715. 3) 28 . 514 . 715. 4) 28 . 715'

11. Onst uncen a=2%- 3 72! u b=2"2- 5" 7" yx HauMeHbIlee 0bILee KpaTHOe PaBHO
1) 212 . 315 . 514 . 721; 2) 212 . 514 . 721; 3) 212 . 315 . 721; 4) 220 . 315 . 514. 736.

12. TIpu penenuu Ha —142 MOXKeT IMOTyUYUTBCSA OCTATOK
1) 187; 2) —45; 3) 56; 4) —160.
13. Ocrarok ot genenus uncia —135 Ha 14 paBeH
1)9; 2)-9; 3)5; 4)-5.
2. CUCTEMATNYECKHUE YNCJIA

1. Yucno 430415 B 11IeCTUPUYHOM CUCTEMe CUMC/IeHHsI 3alUIIeTCs Kak
1) 42212¢; 2) 2424¢; 3) 212246; 4) 531133s.

2.Yncno 110101011, B BOCBMUPHUYHOM CUCTEMe CUMC/IEHUS 3alliIIeTCs Kak
1) 3565; 2) 653s; 3) 6425; 4) 753s.

3. Yucsio 1110101011, B miecTHaA[@TUPUYHON CHCTEeMe CUMC/IeHUsT 3aluIleTcsl Kak
1) 3101146 2) 3(10)1146; 3) 38(12)16; 4) 3(10)(11)16.

4. OcHOBaHMe g B CUCTeMe CUMCJIeHUs], B KOTOPOM BBINO/IHAETCSI paBeHCTBO 364,=3001,,
PaBHO ...

5. Tabnuiia



4] 5 |6

6]20,] 26, |30,
7| 24, | 2(11), | 36,
8]28,| 34, |40,
ABJIAeTCA UdCTbHO Ta6111/11_151 YMHO>X€HHSA B CUCTeEME CUMC/IEHWA C OCHOBAHWEM (, PABHBIM ...

6. Uucno 10032, B eCATUUHOM CUCTEMe CUMC/IEHMS 3alMIIeTCsl Kak
1) 1038; 2) 78; 3) 270; 4) 288.

7.400425: 235 + 10445 =
1) 2333s; 2) 22235; 3) 3223s5; 4) 3334-.

8. 325041, — 235, - 46, =
1) 313231;; 2) 310631, 3) 143021;; 4) 306536,

9. Yucno 148 B BOCBMUPUYHOU CHCTEMe CUHC/IeHUs 3alMILIeTCs Kak
1) 4224; 2) 2245; 3) 24s; 4) 242,.

10. PaBeHcTBO 254+345=1043 BO3MOXXHO B CUCTEME C OCHOBaHUEM (=...

11. Yucsio 46 3anmcbiBaeTcsi TeMU e [udpamMu, HO B 06paTHOM TOpsiIKe B CUCTeMe CUUC/IeHUS
c ocHoBanueMm 1) 7; 2)8; 3)9; 4) 12.

12. PaBeHcTBO 45=231, BBINOJIHACTCS, €C/IM OCHOBAHUE CUCTEMbI CUMC/IeHUS ( PaBHO ...
1)4; 2)5; 3)6; 4)8.

3. OTHOIIEHUE CPABHEHMUS B KOJIBIIE Z Y1 ETO OCHOBHBIE CBOMICTBA

1. Jns uenbix uncen a, b, m (m#0) yrBepxxzaeHue a=b(mod m) He paBHOCU/ILHO YTBEP>KJ€HUIO
1) a=mq+b (q€ Z); 2)(a-b) : m; 3)au b UMerOoT 0JUHAKOBbIE OCTATKH TPH Jle/IeHUU
Ha m;
4) a=bm.

2. YTBepxaeHue «uucao n uMmeet BUf, 10k+3» paBHOCM/IBHO CPaBHEHHIO

1) n = 10(mod 3); 2) n = 3(mod 10); 3) 10 = 3 (mod n); 4) n = k (mod 10).
3. YcTaHOBUTE COOTBETCTBUE MEXKY PABHOCH/IbHBIMYU YTBEP)KIEHUSIMU:
1) a ¥ ¢ UMelOT OJMHAKOBbIe OCTAaTKW TpU JefeHUH Ha b a) a = b(mod

(b#0) c)

2)(a-b) : ¢ 6) a = 0(mod
b)

3a:b B) ¢ = b(mod
a)

4) c=b+ak, keZ r) a = c(mod
b)

4. PaBeHCTBA 7 +7 =5 M 7 -7 =4 HMEIOT MECTO B KOJIbI[e K/JIaCCOB BBIYETOB 110 MOAYJIIO M
1) m=8; 2) m=9; 3) m=10; 4) m=11.

5. MyJ/IbTUIVTMKaTUBHYO TPYIITy 00pa3yeT ciieflytoiiasi COBOKYITHOCTb K/IaCCOB BHIYETOB
10 MOAYJII0 m=6:



6. ITonsiMM SIBMSTIOTCS KOMbLA KJIACCOB BBIUETOB 110 MOJYJTIO M
1)m=2; 2)m=7; 3)m=8; 4)m=0.

7. Onst knacca 3 (mod 8) obpaTtHBIM siB/IsieTcs Knacc: 1) 1; 2) 6; 3) 5; 4) 3.

8. ITosHy!o crcTeMy BbIUETOB 10 MOAY/MO m=5 00pa3yeT COBOKYITHOCTb UMCeJI:
1) {0,7,-7,13,15}; 2) {-16,-15,-24,32,48}; 3) {4,19,61,82,5}; 4){72,62,50,21}.

9. Ko/uecTBO HaTypaibHBIX UKCesl, He TIPeBOCXOAAIMX a=125 ¥ B3aUMHOIIPOCTBIX C d, PpaBHO
10. TIpuBeiéHHOM CHCTEMOM BBIYETOB 10 MOAY/0 M=12 sIB/sIeTCS COBOKYITHOCTh YKUCeT
1) {0,1,17,23}; 2){1,3,5,7,11}; 3){-47,17,31,-1}; 4){-13,17,19,23,25}.
11. Ocratok ot genenus 3'°° na 5 pasen: 1) 4; 2)3; 3)1; 4)09.
12. Mocneguss nudpa B JeCATUUHOM IpefcTaBiedny uncia 3'%° pasna: 1) 4; 2) 3; 3) 1; 4) 9.

13. Mocnegure gBe UQPLI B I€CATUUHOM TpeCTaB/IeHuu uncia 32

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

PaBHbI:

14. Cko/IbKMM KjlacCcam BbIYETOB I10 MOAY/IX0 21 mpuHaz/jexaT BblYeThbl U3 OLHOrO Kijacca IIo
MOy 77

N1, 2)7;, 3)3; 4)21.
15. PemieHueM ypaBHeHUs1 3- x =7 ,TAe 3 U 7 — K/IacChl BLIUETOB T0 MOAyMO 11, sBasieTcs
KJI1acc

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

16. My/bTUMIMKATUBHYIO IPYTIY 00paTUMBIX 371eMeHTOB 00pasyeT cieAyrolasi COBOKYITHOCTb
K/IaCCOB BbIYETOB 110 MOAYJIIO 8.

17. KonmuuecTBO K/aCCOB B MYJIbTUIJTMKATUBHOM TPyTiNe 00paTUMBIX 3/IEMEHTOB T10 MOAYJI0 28
paBHO: 1) 12; 2)14; 3)7; 4)4.

18. KonmuuecTBo 3/1eMEHTOB MY/IbTUIIIMKATUBHOW TPYNIbI 00PaTUMBIX 3/IEMEHTOB 10 MOYJTFO
29 paBHo: 1) 16; 2) 14; 3)28; 4)29.

4. CPABHEHUS 1 CUICTEMbI CPABHEHMI C HEU3BECTHOUM BEJIMUNHOMN

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

2. Cpasrenue 20x* — 19x*+15x+6 = 0 (mod 5) paBHOCH/ILHO CPaBHEHUIO:
1) 4x°+1 = 0 (mod 5); 2) x*+1 = 0 (mod 5); 3) x*~1 = 0 (mod 5); 4) 3x+1 = 0 (mod
5).

3. Yucsio pemieHnii cpaBHeHust ax = b (mod 11) moxkeT 6bITh paBHO: 1) 0; 2) 1; 3)2; 4) 11.

4. Unucno pemenuii cpaBHeHus ax = b (mod 10) B ciydae ero paspermMMoCTd He MOXKeT ObITh
paBHbIM: 1) 2; 2)3; 3)4; 4)5.



5. CpaBHenue ax = 18 (mod 30) B 3aBUCMMOCTU OT NPUHMMAEMOro 3HauU€HUsI d MOKET UMeTb
pa3MuHOe KOJMUYeCTBO pelleHUld. Y CTaHOBHUTE COOTBETCTBUE MeXZY 3HauyeHWeM d U UYHCI0OM
peleHnii cpaBHeHUs ax = 18 (mod 30):

1) a=7; a)0;
2)a=6; 0)1;
3)a=5; B)3;
4)a=3. r1)6.

6. Perienrem cpaBHeHusi 13x = 4 (mod 5) siB/isieTcst Kjacc BeiuetoB: 1) 1; 2) 2; 3) 3; 4)
a.

7. PewieHnieM cpaBHeHUs 15x = 9 (mod 6) He siByisieTcs K/acc BbiyetoB: 1) 1; 2) 23 3) 3;4)
5.

8. Uucsio pelieHuii cpaBHeHust n-oii crerenu f(x) = 0 (mod p), Te p — pocToe unciio, Gobliiee
n, He MOXXET ObITh:

1) paBHbIM n; 2) MeHbLIUM n; 3) 60/BIIMM N; 4) paBHBIM p.

9. Hepa3pelumMbIMU SIBJISIFOTCSI CUCTEMbI CDaBHEHUM:
2x =1(mod 4); 2x =1(mod 3); x =3(mod5); x =2(mod3);
) 3x =2(modb5); 3x =2(mod4); x =2(mod 3); 3x =2(mod6).

a,x =b,(modm,)

10. Pemienniem crcTembl CpaBHEHUU _
a,x =b,(modm,)

B C/lyudae eé pa3pelrMOCTH SIB/ISIeTCS K/I1acC BHIYETOB 110 MO/YJIFO
1) m=mi+my; 2) m=HO(mi,m,); 3) m=HOK(mi,m,); 4) m=m;-m.

11. YtoObl HailTH yKC/ia, KOTOPBIE TIPU ZieJieHWH Ha 4 U 5 Jal0T, COOTBETCTBEHHO, OCTaTKK 2 U 3,
HaJ|0 pellIuTh CUCTEMY CpaBHEHUM
x =2(mod4); 2x =1(mod 4); 4x =1(modb5); X =4(mod 2);
) {x =3(modb5); {3)( =1(mod5); {SX =1(mod 4); {X =5(mod 3).

5. IOKA3ATEJIN (ITOPSI/IKN) YUCE/I 1
KJIACCOB BBIUETOB I10 JAHHOMY MOJYJIIO

1. KoHeuHbIl MOPSIAOK UMEIOT C/eAYIOLIMe K1acChl BBIYETOB 110 MOAY/HO 14:
1) 2; 2)3; 3)a; 4 5.

2. lMopsiaKy K/1acCOB BBIYETOB MO MOAYJ/IF0 13 MOTYT MpUHUMATh 3HaueHusi: 1) 4; 2) 5; 3) 6; 4)
9.

3. ITopsiiKy K/1acCcoB BBIYETOB I10 MOAY/IIO 24 He MOT'YT IIPUHMMAaTh 3HaueHue:
1)2; 2)1; 3)8; 4)6.

4. KonnuecTBO K/1aCCOB BbIYETOB Mopsizka 9 no moayto 37 paBHo:1)3; 2)6; 3)9; 4)12.

5. U3 creyrolux YTBep)KIEHUH oOrpeZie/ieHHeM TIOpsiika Kjacca BbIUETOB IO MOAYJIHO M
ABJIAETCSL:

1) mopsiIKOM Kjlacca BBIUETOB a TI0 MOJY/I0 M Ha3bIBaeTCs HATypaJbHOE UMC/IO O,
Takoe, UTo ¢’ =1

2) TIOpSAKOM KjlacCa BbIUETOB « , B3aWMHO IIPOCTOrO C MOJY/eM m, Ha3bIBalOT
HauMeHblllee Yuc/o O, Takoe, UyTo ¢ =1 ;

3) TOpSiAKOM Kjacca BbIUETOB « , B3aUMHO TIPOCTOrO C MOJYJeM M, Ha3bIBalOT
HavMMeHblllee HaTypajbHOe YMCIIO O, TaKoe, UTo g° =1.



6. ITopsimok kmacca 2 1o moaysto 17 paBeH 16. I3 creayromyx yTBep KjeHN CIIpaBe/I/IBhI:
1) 548 :i; 2) EIS :ERI; 3) EIZ :Z?;O; 4) 534 :i,

7. Tlopsifiok kmacca 2 1o Mozy/to 17 paBeH 8. TOT ke MOPSAJOK 10 MOAY/I0 17 UMEIOT KIacChl:
1)2%; 2)15 31 4 2°.
8. ITopsiok Kimacca 2 1o Moayso 17 paBen 8. ITopsimok Kiacca ' 1o Mozyio 17 paBeH
1)4; 2)6; 3)8; 4)10.
9. ITepBooOpa3HbIM KOPHEM TI0 MPOCTOMY MO/IYJIFO P Ha3bIBAlOT K/IaCC BBIUETOB ¢ TI0 3TOMY
MO/yJIt0, TIOPSZIOK KOTOpOro paseH ... 1) p; 2) p-1; 3) 4(p-1); 4)q.
10. KomuecTBo repBooOpa3HbIX KOpHe mo Moayso 19 paeHo ... 1) 18; 2)9; 3)6; 4) 2.

11. Tlokaszarento 5 mo moAy/ito 11 npuHagexar uucna ... 1) 3; 2)-8; 3) 125; 4) 15.

12. TlycTb p — mpOCTOe YMCII0 U q — NMepBO0Opa3HbIid KOPeHb 10 MOAYIMO p. YKc/io y Ha3bIBaeTCst
...(BCTaBUTH CJIOBO) UMC/Ia X TI0 MO/YJIF0 p TIPY OCHOBaHUM ¢, ecii ¢¥ = x(mod p).
1) nokasarenem; 2) BblueToM; 3) MOPSAKOM; 4) MHAEKCOM.

13. Mnpekc uncia 35 o moaywo 19 npu ocHoBaHuM 2 paBeH ... 1) 4; 2)7; 3) 16; 4) 18.

14. TTokasaresp urcsia 8 1o MoAyJito 23 B/ISETCA ...
1) petuenueM cpaBHeHus 8° =1(mod 23); 2) peleHueM cpaBHeHus 8" =1(mod 22) ;
3) HaUMeHbLLIVM HaTypa/IbHbIM pellleHreM cpaBHeHUs 8 =1(mod 23);
4) HaUMeHbIIUM HEOTpHULIATe/TbHBIM pellleHreM CpaBHeHus 8° =1(mod 22) .

15. Yucsio y gaBasieTcd UHAEKCOM YKC/Ia X 0 MOAY/0 13 mpy OCHOBaHUU 2
(ycTaHOBHTE COOTBETCTBHE):

Y X
H|3]a)]1l
2)4|106) |2
3)|1|B)|3
4H|0|r)|8

16. Bmecte ¢ yuciom 11 uHAeKcaMy ynciia 7 o MOAYJIH0 13 TIpU OCHOBAHUWM 2 SIB/SIFOTCS UKC/Ia
1) 23; 2)24; 3)37; 4)35.

17.. Y3BectHO, uTo ind, 6=5(mod13), ind,7=11(mod13). Torga ind, 42 MoskeT OLITH paBeH:
1)3; 2)4; 3)16; 4)55.

6. IBYYWIEHHBIE CPABHEHUMSA 110 ITIPOCTOMY MOAYJIIO.
KBAJIPATUYHBIE BBIYETHI 1 HEBBIYETDI

1. HauMeHBIIMMU I10JIO>KHUTEIbHBIMU KBa/IpaATUYHBIMH BbIU€TaMH 110 MOYJ/IIO 13 saBnsawoTCA

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

2. HauMeHbIIMMY TI0JIOKUTE/IbHBIMU KBaZIPaTUYHBIMU HeBblUeTaMU 110 MOZAYJ/H0 13 ABISAOTCA
yucna: 1)2; 2)3; 3)5; 4)6; 5)8.



3. CKOJ/ILKO pellieHuii uMeeT cpaBHeHue x*=9(mod13)? 1)0; 2)2; 3)@((13); 4)1.
4. CKO/ILKO pelleHni uMeeT cpaBHeHue x*=11(mod13)? 1)0; 2)1; 3)2.
5. Paspermnmo m cpaBHeHue x°=2(mod67)?
1) na; 2) Her.
2
6. CumBou Jlexxanzpa {—] paBeH

1097
1)1; 2)-1.
7. CpaBHeHue x*=63(mod131)
1) paspemMo; 2) He pa3peLmMmo.

8. YTBep/ieHue «a SB/seTCs KBaJpaTUUHbIM BbIYETOM 10 POCTOMY MOJYJ/IFO p» PaBHOCUIBHO
YTBEPKJEHUIO

a

.

p

Pl p-1
1) g2 =l(mod p); 2 a? =-1(mod p); 3)cumson Jlexanspa
%] =-1; 5) cpaBHeHue x’=a(mod p) pa3permmo;

4) cumBo Jlexxanzapa

6) cpaBHeHre x*=a(mod p) He paspeLIumo;

7. APUPMETHUYECKUE ITPUIOXKEHVSI TEOPU CPABHEHUM

11 12 7 73

1. B KOHeuHy0 JeCITUYHYO ApoOk obparatTes ... 1) 355 2) 17 3) 1555 4) 500"

13 6 5 16
2. B Do D53 oo
YKUCTYHO0 TIePUOINYECKYIO TeCATUUHYIO po0b obOpararoTcs 1) 45 ) 1 3) 36 ) ~
5) 22
51
3. B cMelaHHy 0 MepUOMUYeCcKY0 JeCITHUHYIO Apo0b 06paliarTcs
13 17 16 43 16
D-=325,33) 5585735 = -
45 24 33 250 51

4. InvHa mieprozia AeCITUYHOU ApoOH, B KOTOPYIO obparrjaeTcss 0ObIKHOBeHHasi HeCOKpaTUMast
poOb co 3HameHaTesieM 21, paBHa 1) 4; 2) 3; 3)6; 4) 7.

5. Uucno uudp Mexay 3ansaTodl W MepuojioM [ecATUYHOM [pobu, B KOTOPYH 0oOpaijaetcs
00LIKHOBEHHas HeCOKpaTHUMas pobk co 3HaMeHaTesiem 2°5% - 11+ 19 paBHa
1)2; 2)3;3)4; 4)5.

6. CmemiaHHasi Tiepuonueckast gecsatuuHas Apobb 0,35(62) 3ammchiBaeTcss O0OBIKHOBEHHOM
HECOKPaTHMOM [Ipo0bI0
1y 3527, 5y 357 4 1781 1781
9900 990 4950 5000
7. Uto0bI unciio 55%617 memnock Ha 13, TpeTbs cieBa 1udpa A0/KHa ObITh paBHa
D1, 2)2; 3)5 4)7.

8. UtobbI unciio 9x5784 nenunoch Ha 33, BTOpas c/eBa Liudpa Ao/KHa ObITh paBHa
11; 2)2; 3)3; 4)5; 5)0.

9. Ytobs! uncio 11280% aenmvnock Ha 77, ero repeas cripaBa Ifudpa Jo/DkHa ObITh paBHa
1)3; 2)4; 3)5; 4)6; 5) 7.



10. Jenarca Ha 7 uucia
1) 1'84+218+318+418+5'8+618+1; 2) 454111; 3) 5*°+2; 4) 5°-3; 5) 5'%'+1.

11. OcTatok ot genenus urcaa 3 wa 13 pasen 1) 1; 2)3; 3)5; 4) 7.

12. Ocratok ot genenus 37°+5° na 11 pasen 1) 3; 2)4; 3) 7; 4) 8.

13. Ocratok otaenenus 46”'* na 21 pasen 1) 1; 2) 12; 3) 16; 4) 18.

14. Mocneguss nudpa B gecaTuuHoi 3amvcy unciaa 3' pasna 1) 1; 2) 2; 3) 3; 4) 4.

15. IMocnegare gBe UL B IeCATUUHOM 3anmcy yncaa 17 paeuer 1) 59; 2) 73; 3) 89; 4) 62.

16. IlycTb uMc/io a TipeACTaBlIeHO B -MYHOM CHCTeMe CUYMC/IEHUs] CBOeM CHUCTeMaThuecKou
3aMUChI0 A=a,q"+ 0,1 q"" +...+a;:q+ap ¥ MyCTh CyMMa BCeX ero 1udp [eIuTcs Ha m:
(an+an.g+...+a;+ag)lm. Torga m v @ MOTYT OBITH TAKUMHU:

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

17. TlycTb 4MCAO a TIpeACTaB/ieHO B @-WYHOM CUCTeMe CUMC/IeHUs] CBOeH crhcTeMaTHuecKOon
3aMUCBI0 A=0Anq"+0dn1q""+...+a;q+ap ¥ MYCTh Pa3HOCTH MEXY CyMMaMH LU} Ha YSTHBIX W
HeuéTHBIX MecTax ZieMTcst Ha m. Torza g U m MOryT ObITb TAKUMMU:

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

8. IIPEJICTABJIEHUE JEVICTBUTE/IbHBIX YNCEJI IIEITHBIMHU IPOEAMU

1. O6BIKHOBeHHas poOb % rpe/iCTaBUMa KOHEUHOM 11eTTHOM IPOObI0
1 [3; 1,1,2]; 2)[3;1,2]; 3)[3;1,1,2,2].
2. TMoaxopgsme apobu &, 83, 04, 05 KOHEUHOM IIeMHOM [ApoOH, B KOTOPYIO pa3jaraercs
palMOHaTbHOE YKCII0 % , V/IOBJIETBOPSIIOILIEE YCJIOBHUSIM:
1)02<03<8s<8s; 2)02<8s<d3<ds; 3)2<ds<d5<03 4)d,<d5<04<0s.
3. [Moaxosiye qpobu LerHou Apobu [qo; qi, ..., Gnl

1) cokpaTuMmbl; 2) HECOKPAaTHUMBI.

. a
4. MMogxopsiye aApobu ¢ YETHEIMA HOMepaMH JIatoT NpUb/IKeHre Jpobu B

1) mo HeocTaTKy; 2) MO U30BITKY.

o a
5. [Mogxopsmye qpobu C HEUETHBIMU HOMEPaMH JIat0T TIPUOKeHHe poou b
1) mo HeocTaTKy; 2) MO U30OBITKY.
6. Koneunas tierHasi Apo6s [2;1,1,3] ripecTaBisieT HECOKPATUMYIO APO0Ob
18 5 11 11

64
7. TIpubmikeHus TI0 HeZIOCTaTKy UKCIa Sr AQIOT NOAXOAsILIHE Jpobu

5 18 23
1)2’ 2)5’ 3) 7: 4) ?’
8. YcTaHoBUTE COOTBETCTBHE MEXK/Y YPaBHEHUEM U €r0 YaCTHBIM pelleHUeM:
1) 3x+4y=22 « (2;4); 2) 12x+7y=41 < (4;-1);

3) 35x-37y=12 < (—6;—6); 4) 36x—22y=19 « pellleHuil HeT.



9. [leiicTBUTEILHOE YKCJI0, KOTOPOE oOpalriaeTcs B IierHyto Apoob [3;(3,6)], paBHO

1) V/3; 2) V/5; 3) V7; 4) V11,

10. JeticTBuTennbHOe YKMC/IO O, KOTOpOe obpaiijaeTcs B HernHy0 gpobsb [(1;3)], paBHO

3 21 3- 21 1- +v21 1 21
1) +f; 2) f; 3) — NESEE

4

11. JlelicTBUTE/ILHOE YAC/IO /5 MPeCTABUMO LIeITHOM ApO0bI0

1) [2;4]; 2) [2;4,4]; 3) [(24)]; 4) [2;(4)].

Kpurepuu o1jeHKH TecTa:

Kaxxgoe 3azanue Tecta olieHMBaeTcsi B 1 6asi.

HTorosas OLleHKa 34 BeCb TeCT COOTBETCTBYET IIPOLIEHTY IIPpABU/IbHBIX OTBETOB IIO
OTHOIIIEHHIO K 00I[eMY UHC/Ty BCEX BOTIPOCOB B TeCTe.

OHEHK&I 3a TeCT CUHUTaeTcCs HOJIO)KI/ITEIII:HOI\/‘I, eC/n CTyAeHT OTBeTH/ MpaBU/IBHO He MeEHee,
yeM Ha 60% BOMNPOCOB TecCTa.

7. Tunogoe KOHMpoO/bHOE 3a0aHue Ha s3mane opmupoearus YK-1, I1K-1, I1K-3:

Bomnpocsl K 3auety (8 cemecTp)

10 TEOPHH UYKcCe/l U YUC/I0BBIM CUCTeMaM /il CTyAeHToB 4 Kypca (8 cemecTtp)

A=

N

11.

12.

13.

OTHoLIeHe [1eTMMOCTH U ero NpoCTeulle CBOUCTBA.

[enenvie c octaTKOM (J0Ka3aTb TeOpeMmy).

HO/I u ero cBoiicTBa (JoKa3aTh /t00bIe 2 CBOMCTBA).

Anroputm EBknjia (moka3aTh CBOMCTBA H.0.[., JieXKalllie B OCHOBE aJrOPUTMa).
B3auMHO mipocThie umcia (JoKa3aTb HeOOXOJWMOe M [JOCTaTOYHOe YCJIOBHe B3avMHOMU
TIPOCTOTHI /IBYX UMCel U HeoOXOJUMOe W [IOCTaTOYHOe YC/IOBHE [eJIUMOCTH 1Ie/Ioro
yKC/ia Ha MpoU3BeZieHre B3aUMHO MPOCTBIX UMCe).

HOK wu ero cBoiicTBa (f0Ka3aTb TeOpeMy O B3aMMOCBSI3U H.0.[I. U H.0.K.).

[TpocTeie uncna. CBOMCTBA MPOCTBIX urcesn (JoKa3aTb CBOMCTBO HAMMEHBIIEro pOCTOro
JlelIuTerIsi UMcjia U OCHOBHYIO TeopeMy apu()MeTHKH).

Pacripesienenrie mpoCTBIX uWcen B HaTypalbHOM psy (JokKasaTb TeopeMy O
CYIIIeCTBOBAHUM CKOJIb YTOAHO OOJBIIUX TIPOMEXYTKOB, COCTOSIIIIMX TOJBKO U3
COCTaBHbIX UYucesl M O 0OeCKOHEUHOCTH MHOXKeCTBa TPOCTBIX  4Yucesl B
10C/IeZIoBaTeIbHOCTHU «4n + 1»).

UucsoBble GyHKLMM (UMC/IO U CyMMa HaTypajibHbIX JIe/TUTesIen).

. Koneunbie 1ienHble apobOu (oOKa3aTh TeopeMy O €JUHCTBEHHOCTH TIpe/|CTaBJIeHHUS

palMoOHaLHOTO YKCJ/ia B BU/le KOHEUHOH 11erHoM Apobu).

[Mogxopsiiie  ApoOM A1 AAHHOW KOHEYHOM TIIeMMHOW /JpoOM W WX CBOMCTBa
(loKa3aTenbCTBO TeOpeMbl O B3aUMOCBSI3U COCeJHUX TIOAXO/SIINX pobeit).
CucremaTUuecKde 4MC/a; Tepexo], U3 OAHOW CHUCTeMbl CUUC/IEHUS B [pYTYio;
apudMeTHyecKde orepalydyd Haj CUCTeMaTHYeCKMMU 4MC/IaMU ([oKa3aTb TeopeMy O
e/IMHCTBEHHOCTH TIPE/ICTAB/IEHUS] UMC/Ia B BU/Ie CHCTEMAaTUYeCKOW 3amucy 1o obomy
OCHOBAaHMIO).

OTHoIIIeHWe CPAaBHEHUS B KOJIbIIE 1[eJIbIX UHCe/T ¥ er0 CBOMCTBA (Zj0Ka3aTh Jito0bIe /1Ba).



14. Knaccel BbIUETOB 10 JaHHOMY MOAYJIr0. KOJIbLIO K/1aCCOB BBIYETOB 110 JAHHOMY MOZYJIHO
(Zoka3aTb TeOpeMy O TOM, UYTO MHOXXECTBO BCEX KJIaCCOB BbIYETOB 10 JJAHHOMY MOZYJIIO
obpasyeT KombL[0).

15. TlonHasi ¥ TIpYBeJleHHasi CHUCTEMbl BBIYETOB M MX CBOWCTBa (Z0Ka3aTh JitoOble 2
CBOMCTBA).

16. MynbTUN/IMKaTUBHAsL TPyMna KIacCOB BbIYETOB, B3aMMHO IIPOCTBIX € MogyneM. [Tose
KJIaCCOB BBIYETOB I10 MPOCTOMY MOAY/0. ([JoKasaTe TeopemMy O TOM, YTO MHOXXECTBO
K/IaCCOB BBIUETOB B3aWMHO TMPOCTBIX C MOAyJeM o00pa3yeT MyJIbTUITMKaTUBHYIO
rpymy).

17. dynkuus Juinepa v ee cBorcTBa. ([JokaszaTb My/IbTUIVIMKATUBHOCTL (PYHKLIUU Ditfiepa).

18. Teopems! Dunepa u @epma (C L0Ka3aTeIbLCTBOM).

19. CpaBHeHUsI C HEW3BECTHOW Be/JIMUMHOW: CTereHb CpaBHEHHWs, pellleHue CpaBHeHWUs,
paBHOCH/IbHBIE CpaBHeHUs. ([Joka3aTb TeopeMy O paBHOCH/IBHBIX CDaBHEHUSIX).

20. CpaBHeHUs 11epBOM CTereHU U uX pelleHre (060CHOBaTh Criocob pellieHHst C MIOMOIIbIO
TeopeMbl Diijiepa ¥ C TIOMOII[BIO TIOAXOSAIINUX Jpobeii).

21. Cucremsl cpaBHeHuM. CucTeMbl CpaBHeHMI MepBoU crereHu. ([JokasaTk AocTaTouHOe
yCJIOBHME pa3pelrMOCTH CUCTeMBI [IByX CPABHEHWH ITePBOU CTeTeHH).

22. CpaBHeHWUs 110 TIPOCTOMY Moy/it0. ([]Joka3aTsk m000e CBOMCTBO).

23. CpaBHeHwus 0 COCTaBHOMY MoZy/0 ([lokasaTe TeopeMy O NpHBeJeHUM CPaBHEHHUs 10
COCTaBHOMY MO/IYJ/II0 K CACTEMe CPaBHEHWM IO CTeeHsIM MPOCThIX UMCesl, BXOJSIIUM B
KaHOHWYEeCKOe Pas/ioyKeHHe MOZYJIs).

24. TlokaszaTenb (MOPSiAOK) 4YMCAa W Kjacca BbIYETOB, B3aMMHO TMPOCTBIX C MOZYJ/EM.
(Joka3atb 1r0060€ CBOMCTBO MOKAa3aTesis).

25. TlepBoobpa3sHbie KOPHU T10 IPOCTOMY MO/IYJIF0, UX CBOMCTBA U KOJIMUECTRBO.

26. VIHpekcel yncen M K/IacCoOB IO INPOCTOMY MOAY/0. OCHOBHBIE CBOWCTBA WH[EKCOB
(moka3atb roboe).

27. [IByunieHHble CpaBHEHUs I10 IPOCTOMY MoZAy/t0. [IoHATHe O CTelneHHbIX BblUeTax.
KBazipaTuuHbIe BbIYETHI U HEBBIYETHI.

13. CumBon Jlexxangpa v ero CBOWCTBa.

28. ApudmeTrueckre TMPUIOKEHUS TeopuM cpaBHeHuWW. OrmnpezesneHue [JIMHBI TepUoja
CHCTeMaTHUYeCcKOU Jpobmu.

29. TlpusHaku gemuMoctd. OOl mpu3Hak AenuMocty [Tackanis.

30. PellleHre HeornpeZie/ieHHbIX ypaBHEHWI TMepBOW CTereHW ax + by = c¢ (C moMolbro
asroputMa EBK/HZA, C OMOIIIBIO MOAXOASIIMX ApoOeii, ¢ TOMOIIbI0 CpaBHEHHUH).

31. . [IpencraBneHye AeHCTBUTETBHBIX YMCET LIETTHBIMH J[POOSIMU.

32. Anrebpavueckue U TpaHCLIEHJeHTHbIE YHCIa.

KQI/ITEQI/II/I OII€eHKH 0TBE€TA Hd 3da4eTe:

3auet MpOBOAUTCA 110 6I/IJ'IeTaM, B KOTOPbI€ BK/IFOUEHBI IO Bad BOIPOCA U3 IPOTrPaMMBIL.

[lpy olLleHMBaHUM OTBETAa YUWTHIBAETCS: IPaBWIBHOCTb (OPMY/IMPOBOK; YCTaHOBJIEHHE
B3aUMOCBSI3U TEODUU U NPAKTHKH; COZlep>KaTebHOCTb U apryMeHTHPOBAHHOCTb, MO/THOTA U
CTPYKTYpHasi IOTMYHOCTb OTBETa; T/TyOrHa 3HaHUI BOIIPOCa.

[lpu [pomyIIeHHBIX OMIMOKaX M HETOYHOCTAX B  (OPMYJMPOBKAX OMpeJe/ieHud u
J0KasaTe/lbCTBaX TeOpeM OL|eHKa 3a OTBeT CHWKAeTCsl.

[omyck K 3auyeTy OCYLIEeCTB/SeTCS TOJBKO MPU BBINOJHEHUM BCEX BHU/IOB INMPAKTHUECKUX
pabor. CTyzeHT, ycrnelrHo oTuuTaBiuuiics (He meHee 60 %) mo BceM dopMam KOHTDOIS
(KO/IIOKBUYM IO TIEpBOMY pasfiesly, TeOpeTHUeCKMM ompoc Mo 2-my pasgeny, W/13,
KOHTPOJIbHast paboTa 1o TeOprH [IeTMMOCTH, TIPOBEPOYHbIe PAaOOTHI TI0 TEOPUU CPaBHEHHI U
LIeITHBIM APOOSIM, UTOTOBBIM TECT), TIO ero >KeJIaHUI0 MOKeT ObIThb OCBOOOXKJEH OT IK3aMeHa
C BBICTaB/IeHHeM OL|eHKU T10 PEUTHHTY.

PeliTuHroBasi olleHKa Ha 3aueTe MOXKeT ObITh yJlyullieHa He Oosiee, uem Ha 30%.




8. Tunosoe KoHmpo/nbHoe 3a0aHue Ha smane ¢opmuposarusa YK-1, I1K-1, I1K-3:

8 cemecT

Oo0pa3seln BapuaHTa KOHTPOJILHOTO OMIPOCa

10 TeOPeTHYECKHM OCHOBAM YHMC/IOBBIX CHCTeM /Il CTYAeHTOB 4 Kypca
(BXogHOM MOJY/Ib)

Bapuanr 1:

1. Cdopmynupyiite oripefesieHre OMHAPHOTO OTHOIIeHHs1. [IpyuBeiTe MPUMEpBHI.

2. Kak ompepensiercss MHOXKecTBO DDomo ? TlpuBegure ripuMepbl OMHAPHBIX OTHOLIEHWH, Y
KOTOPBIX

a) Domo coemnajiaet ¢ 006/1aCThbIO OTIpaB/IeHUS OTHOIIeHUs1 £ ;

6) Domp He coBmajaeT ¢ 06/1aCThIO OTITPAB/IEHHsT OTHOIIeHUsT A .

3. Cdopmynupyiite oripe/iesieHUst u nipyUBeJUTe NIpHYMephI pedieKCMBHOTO,
AHTUCHMMEeTPUYHOTO U TPAH3UTUBHOTO Ha MHO>KECTBE OTHOILIEHHUH.

4. Kakumu cBovicTBaMu 00/1ajat0T OMHApHBIE OTHOLIEHUs], 3aZlaHHbIe rpadamu:

5. Kakumu cBoticTBamu 00/1a/jaeT OTHOIIIEHHE, 3a/laHHOE HAa MHOXKECTBe R: X0 y & X >y +2

6. CdopmynupyiiTe orpezie/ieHUs] U MpPUBeAUTe TIPUMePbl OTHOILEHHM YaCTUUHOTO, CTPOrOro
TOPS/IKOB.

7. CdopmynupyiiTe oripefiesieHre U MPUBeUTe TIPUMePbl OTHOLLIEHHUST SKBUBA€HTHOCTH.

8. CdopmynupyiiTe omnpe/iesieHre U TIpUBeUTe TIPUMephl (PaKTOP-MHOKeCTBa MHOKEeCTBa A T10
OTHOLLIeHUIO 9KBUBA/ICHTHOCTU £

9. Kak cBsi3aHO OTHOILIIEHWEe SKBUBAJIEHTHOCTH, 3a/laHHOe Ha MHOXKeCTBe A ¢ pa30ueHreM 3TOro
MHO>KecTBa?

10. ChopmynupyiiTe orpeziesieHHe YaCTUYHOTO OTOOpakeHHs (PYHKIIMOHATLHOTO OTHOIIIEHMS)
MHO)KeCTBA A B MHOXECTBO B U TIpUBeAWTe TMPUMEDP YAaCTHUYHOTO OTOOpakKeHHs, He
SIBJISIFOILIETOCST OTOOpaXkeHNeM.

11. ChopmymmpyiiTe oripefesieHre UHBEKTUBHOTO OToOpaxkenust f:A— B,
12. TIpuBeauTe MPUMEPHIL: ) CIOPBEKTUBHOTO 0TOOPa)KeHMs], He SIB/ISIFOLIEr0Csl MHBEKTUBHBIM; 0)
oToOpakeHUsl, He SIB/ISIOIIETOCS HU WHBEKTUBHBIM, HHM CIODbeKTUBHBIM; B) OWEKTHBHOTO
0TOOpaXkeHMsl.
13. Tlycts gaHo otobpakeHue Buga f:R— R. Kak omnpenenuTb 1o rpaduKy, 4TO OHO SIBIISIETCS
CIODBHEKTUBHBIM?
14. Kakoe otoOpakeHue Buja [ :A— B He umeer obparHoro? IIpuBeauTe Takoi mpumep.
15. Tycts f:A— B, f:B— C. Haiitu g- f, Domlg- f), Imlg- f). Onpegemurs, snstorcs
mf, g, 9° f MHBEKTUBHBIMH, CFODbEKTHBHBIMH, €C/TH

A=B=C =R, f(x)=2%, g(x)=x%+1
16. Chopmynupyiite ompefeneHue OuHapHOW anreOpawueckoi omepanuu. [IpuBeguTte
TIPUMEpBI.
17. Kakasi OuHapHasi anrebpavueckasi orepaiysi Ha3bIBaeTCs KOMMYyTaTHBHOW? [IpuBegute

TIpUMepbl KOMMYTAaTUBHBIX OWHAPHBIX areOpandyecKux orepalyii 1 OMHApHBIX anrebpanyecKux
orepariui, He sIBJISTFOIUXCS] TAKOBBIMH.



18. B kakoM ciiyyae roBOpsT, uTOo OWHapHas anreOpanyeckasi ormepalus & OUCTPUOYTUBHA
OTHOCHTE/IbHO OMHApHOH anrebpanyeckoii oneparuu * ? [IpuBeauTe pUMepbI.

19. Kak ompezensieTcsi HeWTpalbHBI OTHOCUTENIbHO OWHAPHOM anreOpanyeckoi oreparyd *
sneMeHT? Kak Ha3biBaeTCsi U uUeMy paBeH HeWUTpajbHbIA 3/IEMEHT M0 C/I0XKEeHUI0? — II0
YMHOXEeHUI0?

20. CopmynupyiiTe orpejiesieHUsi MOHOWJA W rpynnbl. [IpuBeAuTe TpUMephl TPYIIBI U
MOHOW/Ia, He SIBJISIFOLLerocs rpyIiou.

21. TlepeuniciuTe OCHOBHBIE CBOWCTBA IPYMIIbI.

22. CopmynupyiiTe ompefieseHde Konblia. [lpuBeAuTe TipMMep KOJblla, He SIBJISIOLEr0Cs
T10JIEM U KOJIbLIA, SIB/ISIOLLIETOCS [10JIEM.

23. CopmynupyiiTe ornpefeneHre romoMopdusma rpyrrm. [IpuBeguTe npuMep roMoMopdHBIX
rpymm. Chopmynupyiite yTBep>kKaeHHe 0 TOMOMOP(HOM 00pa3se rpyTIibL.

K[}HTE[!I/II/I OI€EHKH KOHTPOJ/ILHOI'O OITPOCA 10 O0CTATOYHLIM 3HAHUAM:

1. Kaxaplit Bonpoc otieHuBaetcs B 1 6ar.

2. Uroromas oneHkKa 3a BeCb OINPOC COOTBETCTBYeT TMPOLIEHTY IMPaBW/IbHBIX OTBETOB I1O0
OTHOILIEHHUIO K 00IIeMy UHC/Ty BCEX BOTIPOCOB.

3. OteHKa 3a OIpOC CUMTAeTCs MOJIOXKUTeIbHOU, eC/i CTY/|eHT OTBEeTW/I IIPaBU/IbHO He MeHee,
yeM Ha 75% BCex BOIIPOCOB.

9. Tunoeoe KoHMpo/AbHOE 3a0aHue Ha smane ¢opmuposaHusi YK-1, I1K-1, I1K-3:

O0pa3sen HHAMBUAYA/IBHOTO JOMaIIHero 3a/aHusi (8 cemectp)

Bapuanr 1

1. Onpepgenute CcBOKMCTBAa OWHAPHOTO OTHOIIEHWUS O, 3aJ@aHHOTO Ha MHOXKECTBe
A:{G, b, ¢, d, e};

o ={a; a) (b; b), {(a, b) (b, a) {(c, d) (d, <) (e, e).
OTBeT nosicHuUTe.

2. OmnpepenvTe, KakKuMU U3 CBOWUCTB: 1) peduieKCUBHOCTb; 2) aHTUPedIeKCUBHOCTh; 3)
CUMMETPUYHOCTb; 4) aHTUCHUMMETPUYHOCTb; 5) TPaH3WTUBHOCTb; 6) CBS3aHHOCTb —
obmazaet oTHouleHWe [0, 3a/jaHHOE HA MHOXKECTBe [IeMCTBUTE/NBHBIX uHCeNn R,eciu
p=1(x; y)/x,yER,x<y-1 _ OTBer NOSCHUTE.

3. Ompegenute, sBAseTcss U OWHapHOe OTHOIeHWe [ , 3aZlaHHOE HAa MHOXeCTBe
JeNCTBUTENBbHBIX YKcenl R , 4acTUUHBIM OTOOpakeHWeM, OTOOpakeHWeM (ecd 7a, TO
OTpeJie/uTe TUIT 0TObpaXkeHus): f(x) =x* - 2x+2,

4. Tlyctb R eCTb MHOXECTBO JefiCTBUTeNbHBIX uMcesl. IlokasaTh, uto (R’ ™) gBnsercs
TpyImo, ecm: R’ :R\J{— lJ, axb =2ab +2b +2a +1,

5. TlokasaTh, 4To OTOGpa)keHHe f sB/seTCS TOMOMOp®U3MOM anrebpul (R '. ) B anrebpy
(A. <) u obGocHOBaTh, uTo {A. ) eCcTb KOMMyTaTHBHas rpymnma, eciu A =(0;1) u
foxn ,aob:a—b,

x+1 1-a- b+2ab

6. TIlokazaTb, uTO OTOOpakeHue f sABAsIETCA TOMOMOpPG®H3MOM anredpel (*+) B anrebpy
(R, *, > ) 1 060CHOBaTb, uTo {R>*. < ) eCTh I0JIe, eC/IH;

f:x 2x+1,aob=a+b-1,axb :%(ab- a-b+3),



Kpn’repnn OIIeHKH BHAHHI/Iﬁ I/IAB:

1. 3apmanust Ne 1-3 onjenuBaroTcs B 1 6amn Kaxkzaoe, 3agadust Ne 4-6 mo 2 6a/iia; MaKCMMaIbHO
BO3MO)KHOE UKo 6anios 3a ganHoe /13 — 9 6asios.

2. Tlpu onjeHMBaHUM 3a/laHUsI YUMTBHIBAETCS aKKypaTHOCTh odopmMieHuss U ToApobOHoe
OMMCaHWe X0/a PelleHrs CO CChIJIKAaMU Ha COOTBETCTBYIOLMM TeOpeTUUeCKUil MaTepuart;
Mnpu AOIMYyIeHHBIX ormoKax OLleHKa 34 3a/iaHre CHM)KAeTCHd.

3. UroroBas oljeHKa 3a BCIO pabOTy COOTBETCTBYET TPOLIEHTY MOIYYeHHOTO0 CyMMapHOTO
Oasia IO OTHOIIIEHHIO K 0011[eMy uucTy 6aioB 3a Bce MU/13.

4. Ouenka 3a /13 He meHee 60% cuMTaeTcs MOJOXKUTe/bHOMN. [Ipu oTpuljaTeTbHOM OlleHKe
CTYZIEHT BBITIO/THSET PabOTy Ha/l OIMIMOKaMH; PEMTHHIOBBIN Oasi 3a MOBTOPHYIO paboTy
He MOXXeT ObITb Oosblie 75 %.

5. OreHKa aHHYIMpyeTcs, eciy Ha 3aiure W/I3 (ipu cobeceZioBaHUM C TIpETojaBaTesieM)
CTYJIeHT He TMOJATBepJU/ CaMOCTOSATe/TbHOCTh €r0 BBITIOJIHEHHS.

6. Onenka 3a WMJ/I3 cHmkaeTcs TpU HeCOOJIOZIEHUH CPOKOB €ro ciauv: MMHyC 1% 3a
KayK/IbIi TIPOCPOUEHHBIH JIeHb.

10. Tunosoe koHmMpoabHOe 3adaHue Ha smane ¢opmuposaHus YK-1, I1K-1, T1K-3:

OOpa3er BapuaHTa KOHTPOJ/IbHOM padoThI (8 cemecTp)

Bapwuanr 1

[lycte {A- +. ) — KOMMyTaTHBHOE KOJIbIIO C 1 u 6e3 menureeit Hys ,
|
P = (a,b)/a,b€ A, b #0| | [loKa3aTb, YTO OTHOLIEHHE ~, OTpe/ieJIeHHOe B P, AB/sieTCs

OTHOLIIEHHEM SKBUBAJIEHTHOCTH, e/ {a.b) ~ {c,d) <= ad =bc

[Toctpouts rpad, oTBeuarolyii mopsgKy [, ompeZieieHHOMY BO MHOXecTBe A, U B
YIIOPSJOUEHHOM ~ MHOXecTBe (A, ©)  HaWTU MHHUMA/bHbIE, MaKCHUMajbHbIE,

HauOO/bIIMY ¥ HAUMEHBIIHHN 3/IeMeHTbI, eC/I OHU CYIL[eCTBYIOT:
A::a, b, ¢, d, e, f};

o =l(a,cy (ad) (a 1y (a, [) (b.d) (b.e) (b, ) (d.e% (d,[)
1
Haunbl otobpaxkenust: | :x[ o g:x 0 mHOoxectBa Q, BOMHOKecTBOQQ . Kakue u3

HUX COXDAHSIOT OIepAl[{i0  CJIOKEeHHWsl, yMHOXKeHuss? Kakue W3 HHUX SB/ISHOTCS
roMoMop(u3MoM (M30MOP(GU3MOM) YKa3aHHBIX amreOp: (410 10 0,4 0,400:?

Jokasath, uyto anrebpa, <P, ©, ®) - KOMMyTaTUBHOE MOAYKOJbLO, ecii P =N XN ,
«a,b) ® «c,d) =wa+c,b+d), «a,b)® «,d) =«ac+bd,ad +bc).

IIpuimeuanwue.
1. Kaxkzmoe 3a/janvie JaHHOW pabOTHI orleHHBaeTcs B 1 6aut. MakcuMaibHO BO3MOXKHOE

upncsio 6amtoB 3a paboty — 4 Gana.



SR L e

10.

11.

2. PeliTUHTOBasi OIl€HKA 3a BCIO pab0OTy COOTBETCTBYET MPOLIEHTY TIOTYYEHHOTO
CyMMapHOro 0asisia TI0 OTHOLIeHH!O K 0011ieMy uncity 6asiioB 3a BCto paboTy.

11. Tunosoe koHMpoabHOe 3adaHue Ha smane ¢popmuposaHusi YK-1, I1K-1, I1K-3:
IIporpamma Ko/U1I0KBUyMa
A/iA cTyAeHTOB 4 Kypca (8 cemecTp, Teopus yuce/l U YUCI0BbIe CUCTEMbI)

DopMy/IMPOBKA aKCHOMaTUYeCKOW TeOpUU HaTypasbHbIX uncesl. [101yKobLo HaTypaabHbIX
yKces.

[TopssiloK Ha MHOXXeCTBe HAaTypa/bHBIX 4MCe/l. ApPXMMe[OBO U JIMHEHMHO YNOpsiZil0YeHHOe
TOJIyKOJIbLIO HaTyPa/IbHbIX YMCe/L.

OmnpefieneHrie OCHOBHBIX TTOHATUM CUCTEMbI HAaTYPa/IbHBIX YHMCe/I B KOJIMYECTBEHHOM TEOPUH.
@®opMy/IMpOBKa aKCMOMaTHUeCKOW TeOpUH LjesibIxX urcesl. CBOKCTBA Lie/IbIX YMCeTL.
HernpoTnBOpeunBOCTb aKCHOMaTUUeCKOM TEOPUM Lie/IbIX YHCell.

@®opMynIMpoOBKa akCMOMaTU4YeCKON TeOPUM paljioHa/IbHBIX uKces. CBOWCTBA pallOHAIbHbIX
4KCesL.

HenpoTrBopeurBOCTb aKCHOMaTUUeCKOU TeOPUM PaL{MOHa/IbHBIX YHCell.

@DopMy/IMpOBKA  aKCMOMAaTM4YeCKOW  TeOpUd  [eMCTBUTeNbHBIX — uMcen.  (CBoncTBa
[leICTBUTEJIbHBIX UHCell.

HenpoTnBOpeunBOCTb aKCHOMaTUUeCKON TEOPUH [IeMCTBUTE/IbHBIX YUCeT.

@®opMy/nIMpoOBKa aKCMOMaTUUeCKOW TeOpUM KOMIUIEKCHBIX uurcesl. CBOMCTBAa KOMILIEKCHBIX
4KCesL.

HEHPOTI/IBOPET-II/IBOCTB aKCMOMaTHUYeCKOM T€OPHHU KOMIIVIEKCHBIX UK CeJI.

KQI/ITEQI/II/I OLI€HKH 0TBE€Td Hd BONIPOCHI KO/VIOKBAYMA.

1. KonnokBHyM TMpOBOAWUTCS B IMCbMEHHOM (hopMe IO BOMNpPOCaM U3 MPOrpamMbl
KOJVIOKBAyMa

2. Ilpu oLleHMBaHMM OTBeTa YUYMThIBAeTCS: NMPaBUIBHOCTb (DOPMYJIMPOBOK; YCTaHOBJ/IEHUE

B3aUMMOCBS3M TEOPHUM M IIPAKTUKH; COJepP)KaTelbHOCTb U apryMeHTHMPOBaHHOCTb.

TIOJIHOTA U CTPYKTYPHasi JIOTMUHOCTh JlOKas3aTe/bCTBa; IMIybuHa 3HaHMi Borpoca. Ilpu

JOTYIIeHHBIX OMIMOKaX ¥ HETOUHOCTSX OLeHKa 3a OTBET CHIDKAETCSl.

OtsBeT orjeHuBaetcs 1o 100-0a11pHOM IIKase.

4. TlonmoxuTenbHOM CumMTaeTcs OLleHKa He MeHee 60%. Ilpy oTpuLiaTenbHOM OLieHKe
CTyJleHT Tlepec/iaeT KO/UIOKBUYM 3aHOBO (Zipyroi 6usert, v He 6osee 2-x pas).

5. PeiliTuHroBbIi OasT 3a MOBTOPHYIO TIepecAauy He MoXeT ObITh Oosbiie 75 %.

w

12. Tunosoe koHmMpoAbHOe 3a0aHue Ha smane ¢opmuposarus YK-1, I1K-1, I1K-3:
HTOroBbiu TECT

110 TEOPHH UYKCe/1 U YUC/I0BBIM cucreMaM (8 cemectp)



JupaKkTuyeckue eAUHULIBI:

DleMeHTbl TeOPUH MHOXKECTB

bunapHsble oTHOLLIEHYS

OTobparkeHus

Anrebpanueckue omneparyu

Axcromaruueckasi Teopusi HaTypasIbHbIX UMCes
Axcuomartrueckasi Teopuys Le/bIX Urcest
AKcromarrueckas Teopysi palloHaIbHbIX YKcesl
Axcromaruueckasi TeOpusi IeHCTBUTETbHBIX UHCeT
Axcromarrueckast Teopysi KOMIIEKCHBIX UMCes

0 Anrebpbl KOHEYHOTO paHTa

’—‘LDPONP’P‘PW!\’E

1. 9JIEMEHTBI TEOPU MHOJXECTB

1. Onst mHOXecTB A=(1;3)U(5;7] u B=[2;8] mHOXXecTBO AUB paBHO:
1) [2;8]; 2) (1;8]; 3) [2;3)U(5;8]; 4) (1;2] U[5;8].

2. ns mHOKecTB A=(1;3) U(5;7] u B=[2;8] mHOecTBo ANB paBHo:
1) [2;3)U(5;7]; 2) (2;3]U[5;7]; 3) [2;3]1U(5;8]; 4) (1;8].

3. Ons mHoxkecTB A=(1;3)U(5;7] u B=[2;8] mHO>XecTBO A\B paBHO:
D (1,2); 2) (1;21; 3) (7:8]; 4 [7:].

4. A={1,2,3}, B={4.5.6}. MHoecTBy A XB npuHaie>xar mnapsi ...
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}. DnemeHnTtamu MHOKecTBa A X BXC SB/SIFOTCS KOPTEXH ...
1) <1,2,3,4>; 2)<2,4,6,8>; 3)<1,4,4>; 4)<3,5/4>.

6. YcTaHOBUTE COOTBETCTBUE MEXKIY MHOXKECTBAMHU U CUMBOJIAMU ZIJ1sl ©X 0003HaUeHusI:

1) MHOXeCTBO TOUeK KOOpAMHATHOU M/IOCKOCTH;

2) MHO>XXeCTBO KOMIUIEKCHBIX urces 6e3 Hyis$

3) MHO)XecTBO TOUeK YMC/IOBOU MPSIMO;

4) MHOXeCTBO BCeX Tlap, TepBbIii 371leMeHT KOTOPbIX eCTb UMCJIO 1jefioe, a BTOPOW —
HaTypaJibHOe.
a) R;0) ZXN;B) C\{0};r) R*.
7. Kakue w3 cieayroimx HaboOpoB MoAMHOXeCTB MHoxectBa A={1,2,3,4,5,6} cocraBistoT
pa3bueHue A?

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

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

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

4) Ai=0, A,={1,3,4}, As={2,5}, A,={6}.

8. Kakoe u3 cinenyromumx yTBep>KeHU BEpHO?
D {1re{{l},{2,3}}; 2) {2}€{1,2,3}; 3) {1,2}€{1,2,3}; 4) 1€{{1},{2,3}}.



2. BMHAPHBIE OTHOIIIEHUA

1. BI/IHapHOE OTHOIIIeHune p 34/1dHO Ha MHO>KeCTBe AeﬁCTBHTEHLHbIX yurcesI.

(yeR) x Py < |[x|-3[=]lyl-3|.
Kakumu cBoiicTBaMH OHO 00J1a7jaeT?
1) PednekcuBHOCTD; 2) AHTHPedh1eKCUBHOCTD; 3) CUMMeTPHUYHOCTb;
4) AHTUCHUMMEeTPUUYHOCTH; 5) TpaH3UTUBHOCTL; 6) CBSI3HOCTS.

2. YCTaHOBUTE COOTBETCTBHE MEXy CBOMCTBOM OWHApHOTO OTHOILEHHUS p, 3a/laHHOTO Ha
MHOXKeCTBe A, ¥ ero (POpMy/TMPOBKOM:

1) (Va€A) aP a -
2) (Ya€A) - (aP a) -

3) (Va,beA) aP b= b a -

4) (Va,beA) a#b=afP b"bP a -

3. BI/IHapHOQ OTHOIIIeHHne p, 3d/ldHHO€ Hd MHOXXeCTBe A, ABJIAETCA 3KBHBA/IEHTHOCTBHIO, eC/Ir
OHO Y/J0BJIETBOPAET YC/IOBUAM:

1) (Va€eA) - (aPa); 2) (Va,beA) af b= bPa; 3) (Vab,ceA) aPb b " bPc =

aPec;

4) (Ya€A) afba; 5) (Va,beA) afPb” bPa = a=b; 6) (Va,beA) a#b= afb "
bPa.

4, BHHapHoe OTHOIIIeHHe p, 3d/ldHHO€ Had MHO>XeCTBe A, Ha3bIBa€TCA CTPOrvM JINHEHHBIM
MOopsAAKOM, e€C/IU BBITIOJTHAKTCA YC/IOBUA:

1) (Va€A) - (aPa); 2) (Va,beA) ab b = bPa; 3) (Vab,ceA) afpb b” bPc =

aPec;

4) (Va€A) aPa; 5)(VYa,beA) a=b=a b"bPa.

5. BunHapHoe oTHouweHve [J, 334aHHOE Ha MHOXKeCTBe A, Ha3bIBAETCS HECTPOTUM JIMHEHHBIM
TIOPSIIKOM, eC/IM OHO Y/IOBJIETBOPSIeT YCIOBUSIM:

1) (Ya€A) - (aP a); 2) (Va,beA) afb b= bPa; 3)(Vab,ceA) aP b"bP c=
aPec;
4) (Ya€A) afba; 5) (VYabeA) afb b” bPa = a=b; 6) (Va,beA) a=b=afkb "

bPa.

6. BunapHoe otHoweHve [J, AB/SMOLIEECS CTPOTMM YACTUYHBIM MOPSAKOM Ha MHOXKECTBe A, He
y[IOBJIETBOPSIET YCIOBHSIM:

1) (Va€A) - (aP a); 2) (Ya,beA) aP b = bPa; 3) (Vab,ceA) aPb” bPc =

aPec;

4) (Va€A) afPa; 5)(Va,beA) aPb”bPa= a=b; 6) (VabeA) a=b=afPb" bPa.



7. BHHapHoe OTHOIIIeHue p, ABJidomeeCd HeCTPOTUM UdCTUYHBIM TTOPAAKOM Hd MHOXKeCTBE A,
YAOBJIETBODSAET YC/IOBUAM:

1) (Va€A) ~ (aPa); 2) (Ya,beA) afp b= bPa; 3)(Vab,ceA) afPb”bPc = afPc;
4) (Ya€A) afba; 5) (Va,beA) afPb” bPa = a=b; 6) (Va,beA) a#b= afb "

bPa.

8. Ha mMHOXXecTBe ,E[EI‘/JICTBI/ITQIILH]:IX yuces 3a1ldHO OTHOILIEHMEe 3KBHBA/IEHTHOCTH p

X _ y
(Vx,y€R) Xpy o cos? —cos?
Kakoe 13 cienyronx MHOXeCTB COBIaZaeT C KJ1acCoM 1] o7
1) {1+2nn€Z}; 2) {1+n|n€Z}; 3) {2+4n|n€Z}; 4) {-2+2n|n€L}.

9. BunapHoe otHouenve Q< RxR : xfO y < |x’~2|=|y’~2| siB1sieTcst 5KBUBATEHTHOCTBIO.

Knaccy |1, npunagnexar uncna:
1)1; 2)2; 3)3; 4)V3.

10. Ha mHoxectBe N? OMHapHOe OTHOLIeHHe “~”, 3aJaHHOe YCIOBMeM <a,b>~<c,d> <
a-d=b-c, aensercs: 1) CTpOrUM JIMHEWHBIM TIOPSIAKOM; 2) HECTPOTMM JIMHEWUHBIM TMTOPSIKOM;
3) 9KBUBAJIEHTHOCThIO; 4) HECTPOTHUM YaCTUYHBIM TIOPSIIKOM.

»_.,»

11. Ha mHOXecTBe N* OoTHOILIEHHe ~”, 3afaHHOe ycioBueM <a,b)~«c,d) < a+d=b+c, aBnsercs
SKBUBA/ICHTHOCTBIO. Kylacc skBUBa/meHTHOCTH {1.4) COBMajaeT C KJaccaMu
1) (2.3); 2) (2.5); 3) (6.9); 4) (5.9).

3. OTOBPAXEHUNSA

1. Kakue u3 cnenyromyx OWHApHBIX OTHOIIEHWM Ha MHOXKECTBE JelWCTBUTENBHBIX urcen R
SIBJISIFOTCS 0TOOpakeHusimu R B R?

D) P ={xy) | x+y*=1}; 2) P ={xy)|y>x+1};
3) P =1{xy) | ¥ =10""} 4P ={wxy)|2=lgy}.

2. Kakue 13 yKa3aHHBIX HIDKe 0TOOpa’keHH CIOPbEeKTHUBHBI?
1) 2) 3) 4)
ftR-R ftR—-Rs,, tR—-R f:R—R
f(x)=2* fx)=x> f(x)=sinx f(x)=1g(x)

3. Kakue u3 yKa3aHHBIX HIKe 0TOOpa’keHUH NHBEKTUBHBI?
1) 2) 3) 4)
ffR-R ftR—-Rs,, tR—R f:R~—R
f(x)=2* fx)=x* f(x)=sinx f(x)=1g(x)

4. Kakoe M3 yKa3aHHBIX HUKe 0TOOpaKeHui 06paTimMo?
1) 2) 3) 4)
ffR-R f:R—-R,, fR—-R f:R—R
f(x)=2* fx)=x* f(x)=sinx f(x)=1g(x)

5. TomomopdHoe otoGpakenue f anre6Gpbl Apk) B anrebpy <B; ©) [IO/DKHO Y/IOBIETBOPSTH
YC/IOBUIO:
1) f ctoppekTuBHO; 2) f unbekTHBHO; 3) (Va,b€A) f(axb)=f(a) © f(b); 4) f— Ouexius.



6. M3omopdHoe orobpaxkenue [ anrebpel «Ajk) B amreOpy <B; ©) [0/DKHO Y/OBIETBOPATH
YC/IOBHIO:

1) f unbekTuBHO; 2) f ctopbektuBHO; 3) (Va,b€A) f(axb)=f(a) © f(b);

4) (Va,beA) flayf(b)=f(b) © f(a); 5) (VYa,beA) faxb)=f(bxa).

7. T'omomopdHoe oToOpakenue f anreOpel <A, +, - ) B anredpy <B, O ) I0/DKHO YA0B/IETBOPAThL
YC/IOBUSIM:
1) f cropbekTrBHO; 2) f UHBEKTHUBHO;

3) (Va,beA) fa+b)=f(a) f(b); 4) (Va,b€A) f(a-b)=f(a) © f(b).

8. Otobpaxkenue f: R*—R", Takoe, uto f: x - oL
X

1) UHBEKTHUBHO; 2) CIOPBEKTHBHO; 3) OHeKIus.
9. Otobpaskenue f anredpol <Z;+> B anrebpy <Z;x>, rae f(x)=x+2, axb=a+b-2 saBnsercs
1) TonbKO roMoMopdu3Mom; 2) u30Mop(hr3MOM.

10. Kakoe 13 yTBepXJieHUl SIB/ISIeTCS] HEBEPHBIM?
1) T'omomopGHBIH 06pa3 rpyTIbl IB/ISIETCS TPYTIIOM.
2) 'omoMopdHBIT 06pa3 KoJiblja IBASETCS KOJIBI[OM.
3) 'omomopdHEI 0Opa3 Mosst SIB/ISIEeTCS TI0JIEM.

11. Kakue u3 cregyrompx otoopaxenuii R B R aBisrorca romomopdusmamu <R; —) B (R; —)?
1) f: x-2x; 2) f: x=x%; 3)f: x-0; 4) f: x—|x|.

4. AJITEBPANYECKUE OIIEPAILIUN

1. Kakue u3 cnefyromumx onepauyii Ha R siBAsIOTCS KOMMYTaTUBHBIMU?

1) axb=(a+b)?; 2)a© b=a+3b; 3) axb :%; 4) acb :%(a - b).

2. Kakas u3 criefiyrolijux ornepanyii Ha R siBisieTcs accoLiMaTUBHOM?
b 1
1) axb=(a+b)%;, 2) allb=a+3b; 3) axb :%; 4)acb=_la-b).

3. YkaxuTe mapbl OWHapHBIX asreOpanueckux orepanuii, B KOTOPBIX TIepBasi OrepaLys
JUCTpUOYTHBHA OTHOCUTETHLHO BTOPOMA.

1) CnoxxeHrie ¥ YMHOXKeHHe Ha MHOXKeCTBe R.

2) YMHOXeHMe U CJIOKeHHe Ha MHOXKeCTBe R.

3) OObeauHeHWe U TiepeceuyeHHWe Ha MHOXXECTBE P(U) BCeX TOJAMHOXXECTB
YHUBepCabHOr0 MHOXecTBa U.

4) Iepeceuenue v 00beJUHEHHE HA MHOXKECTBE P(U).
5) YMHOKeHHe U JlefieHre Ha MHO)XXecTBe R”.

4. YcTaHOBUTe COOTBETCTBHE MEX/Y aareOpoil U 3/1eMeHTOM 3TOU anreOpbl, KOTOPBIN SIB/ISI@TCS
HeWTpasbHBIM OTHOCUTE/TFHO YKa3aHHOU anreOpanuecKkoil onepaiym.

1) «Zi+); 2) @) 3)Pwy; ) 4 Pyn); 5) ).
1) 0; 2)1; 3) @; 4) U, 5) OcHOBHOe MHOXECTBO ajreOpbl He COJEpP>KUT HEUTPaTbHOTO
3/IeMeHTa.



5. ITycth R — MHOXECTBO /IeWCTBUTE/IBHBIX UHMCesl, OMHapHas orepaiys * anrebpel R;x;e)
orpejensieTcsi paBeHCTBOM axb = —2a—2b+6+ab u e=3 — HeUTpanbHBIN 3/IeMeHT JJisl Orepaluu
*,

MHO0>XeCTBO BCeX CUMMeTPU3yeMbIX 3/IeMeHTOB anrebpbl paBHO ...

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

6. Ilyctb R ecTb MHOXeCTBO [IeMCTBUTE/ILHBIX UMCE U orepaius * anrebpbl <R;*> 3azaHa 1o
nipaBuiy axb=2a+2b—2ab—1. Torja HeUTpa/lbHBIM 37IeMEHT e OTHOCUTEeTHHO OTepaljuu * paBeH

DL 2)0; 3L 4 - 23 5) 2.

7. KOHprBHL[I/IEﬁ Ha MHO’KeCTBe Z OTHOCUTEeIbHO ornepanguun CJI0KeHHs ABJIAOTCA 6I/IHaprIe
OTHOIIeHUA
1) “S”; 2) “=”; 3) 9 5”; 4) “=».

8. Kakue 13 yTBep)X/I€HUH SIBJISIIOTCS HeBEPHBIMH /1S anredpel <{ai,d»,as}; © >,
ecJu oriepals © 3aziaHa TabIULeH

0 d; | dz | Az
a; | dsz | d; | Az
d, | d; | dz | ds
asz | dp | A3 | d;

1) Omnepauysi © KOMMyTaTHBHa.

2) HelTpanbHbIM 3/1EMEHTOM /151 OTlepaliui O sIBJISIeTCS 3JIEMEHT d;.
3) HeiTpanbHbIM 5/1eMEHTOM [J151 OTlepaLuu © SIB/sieTCs 3/IeMEHT d.
4) CrMMeTPUYHBIM 37IEMEHTOM J/IS1 d; SIB/ISeTCS do.

5) CHUMMeTpUYHBIM 3/IEMEHTOM JIsl a3 SIBSIETCS d.

5. AKCUOMATHNYECKASA TEOPUSA HATYPAJIBHbIX UHNCEJI

1. B dbopMyupoBKe aKCHOMaTU4YeCKON TeOpHUH HaTypaslbHBIX UHCe/ y4acTByeT OMHapHOe
OTHOLLIEHKE ...
1) «cnenoBaTh 3a»; 2) «HEMOCPEICTBEHHO CJ/1e[l0BATh 3a»; 3) «IIpe/LeCcTBOBATh ...».

2. OTHOIIeHHEe «HeMOCPeICTBEHHO C/IeI0BaTh 3a» Ha N yI0B/IeTBOPSIET YCIOBHUIM:
1)pednekcuBHocTH; 2) cummerpuuHocTty; 3) (Va,beN)(a=b = a’=b"); 4) (Va,beN)(a =b’
a=b).

U

3. OTHollIeHNe «HeroCpe/ICTBeHHO CJiefloBaTh 3a» Ha N He 00/1aZjaeT CBOWCTBAMU:
1) TpaH3uTHBHOCTH; 2) cuMMeTpuuHOCTH; 3) cBs3HOCTH; 4) (Va,beN)(a=b = a’'=b").

4. buHapHas omepayys «cjioxeHve» Ha N orpezesnsieTcs yC/JI0BUSIMU:
1) a+b=b+a; 2) a+1=a’; 3) (a+b)’=a+b’; 4) (a+b)+c = a+(b+c).

5. Hal anemeHT, HeTIOCPeICTBEHHO C/IeYIOIIUH 3a a, 0003HAUAETCS:
1) a-1; 2)a; 3)a+l; 4)a’.

6. buHapHas onepausi «<yMHOXKeHHe» Ha N orpeje/nsieTcsi yCJI0BUSIMU:
) a-1=a; 2)a-(b+tc)=a-b+a-c; 3)a-b=a-b+a; 4)a-b=b-a.

7. Bo mHoxecTBe [N 3/1eMeHT, KOTOPBIM HeroCcpeZCTBEHHO He C/ieflyeT HU 3a KaKuM JpyTruM
s71ieMeHTOM 13 N, 0603HauaeTcsi CHMBOJIOM ...

8. Akcuoma MHAYKLUHU (OpPMY/IHMPYeTCs Tak:
1) (VYa,beN)a=b = a=b.



2) Bcsikoe noamHOKecTBO M MHOXKecTBa N, Takoe, uto 1€M u ((VaeN)(aeEM =
a’eM), coemnazaet ¢ N.

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

4) Ecnu ytBepzeHre, B GOpMY/IMPOBKE KOTOPOI'O eCTh HaTypaabHOe YUCJIO N,
CripaBe//IUBO it n=1 U W3 MpeAToioXKeH s CTIpaBe/I/IMBOCTU YTBePKAeHUs /st n=k
(keN) cnenyet cripaBe;IMBOCTD €ro AJist n=k+1, TO yTBep>K/ieHre CrpaBe//IuBO JJIs
BCeX HaTypasbHbIX UKCe.

9. Akcuoma Apxumeza popMyJIUpyeTCs Tak:

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

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

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

4) (VYaeN) (a#1 = ((IneN) (a=1+n));

10. Anrebpa < N; +, - > ABIAETCA ...
1) KonbLOM; 2) TIONYKOJIBLOM; 3) TosieM; 4) TesloM.

11. s moObIX HaTypa/IbHBIX YKCE/ d, b BLITTOIHAETCS OJHO U TOILKO OJJHO U3 CJIeYHOIINX
ycinoBuii: 1)a =b; 2)a=b+n,neEN; 3)b=a + k, keEN; 4)a : (a+bh).

12. OnpepeneHue oTHOLLIEHUS «>» Ha N QopMyupyeTcs Tak:
1) HarypanbHoe uncro a 6o/blile HaTypaJbHOTO UKc/a b, eciiu cyliecTByeT Takoe
HaTypasbHOe uucio k, uto a= b+k.
2) HatypanbHoe unciio a 60sblle HaTYpaabHOTO YKcia b, ecnu cyiecTByeTr Takoe
HaTypasbHOe uucio k, uto b=a+k.
3) HatypanbHoe unciio a 60sbllle HaTYpaabHOTO YKcia b, ecnu cyiiecTByeT Takoe
HaTypasbHOe uucio k, uto a=b - k.

13. K 3aKk0HaM MOHOTOHHOCTH CJIO’KeHUsI OTHOCSITCSI:
1) (Va,b,ceN) (a=b = a+c=b+c);
2) (Va,b,ceN)(@>b=a-c>b-c);
3) (Va,b,ceN) (a>b = a+c > b+c);
4) (Va,b,ceN) (a>b = a—c > b-c).

14. K 3aKk0HaM MOHOTOHHOCTH YMHOXXE€HUSI OTHOCSITCS:
1) (Va,b,ceN)(a=b=a-c=b- c);
2) (Va,b,ceN) (a=b = a+c =b+c);
3) (Va,b,ceN)(a>b=a-c>b- )
4) (Va,b,ceN) (a>b = % >§);
15. YcTaHOBUTe COOTBETCTBHE MeXK/ly PaBHOMOLHBIMA MHOXXeCTBaMH (OTpe3KaMu
HaTypaJIbHOTO pszia).
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. MHo»ecTBO, KOTOpOe JIMO0 MyCTo, MO0 paBHOMOIL{HO HEKOTOPOMY Haua/lbHOMY OTpe3Ky
HaTypa/IbHOTO Psifia, Ha3bIBAIOT:
1) KoHeuHBIM; 2) 6eCKOHEUHBLIM; 3) YIIOpsJ0UeHHBIM.

17. Akcromaruueckasi Teopysi HaTypasbHbIX UKCesl SIB/SeTCs:
1) dopmanbHOl; 2) copepyKaTesbHOW; 3) KaTerOPUUHOW; 4) HEIIPOTUBOPEUUBOU.

18. VI3 cnepyroumx yTBepsKAeHUH UCTUHHBIMU SIBJISTFOTCS:



1) Bcskoe HellyCTOe MTOIMHOKECTBO MHOXKECTBA HAaTyPa/IbHBIX UHCET UMEeT
HaUMEeHBILNHI 3/IeMeHT.

2) CylecTByeT HEMyCTOe TIOAMHOXKeCTBO MHOKECTBA HaTypasbHbIX UHCesl, KOTOpOe He
“IMeeT HaMeHbIIIero 3/1eMeHTa.

3) Bcskoe HemyCToe TOAMHOXKECTBO MHOKECTBA HaTypabHBIX UHCe/T UMeeT
HaUOOJIBLIIINUN 3/71eMEHT.

4) CylecTByeT HEMyCTOe TIOAMHOXKeCTBO MHOKECTBA HaTypasbHbIX UHCesl, KOTOpOe He
MMeeT HauOOJIbIIIero 3/1eMeHTa.

19. YTBepxeHMe «000€e HelryCcToe, OrpaHUuUeHHOe CBepXy, TIOAMHOKeCTBO MHO>KeCTBa [
vMeeT HauOOJIBIIINI 3/1eMeHT» 03HauaeT, 4To cuctemMa < N, <> — ...
1) ymnopsifoueHHOe MHO>KeCTBO;
2) BIIOJIHE yTIOPSiI0UEHHOe MHOXECTBO;
3) NUHEeWHO yIopsi0UeHHOe MHOXXECTBO;
4) apxuMeZOBO YIIOPSI0UeHHOe MHOXXECTBO.

6. AKCUOMATHNYECKASA TEOPHS LIEJ/IBIX UHNCEJI

1. B crMcoK OCHOBHBIX 00BEKTOB (POPMYTUPOBKU aKCHOMAaTHUECKOUW TEOPHH 1[eJIbIX UHCesT
BXOJST:
1) 7Z — MHOXXeCTBO 1|e/TbIX UHCeJT;
2) Q — MHOXXeCTBO pallMOHaIbHBIX YUCEJT;
3) N — MHOXXeCTBO HaTypaJ/IbHbIX YKCeJ;
4) 0 —Hynb;
5) 1 - eguHuiia.

2. Tlpu mOCTpOEHMH aKCHMOMaTHYeCcKOW TeOpUH LieJIbIX YHCea MCXOAUM U3 OrpejesieHus
(BCTaBbTE HY)XHOE CJIOBO):
CucTeMOi1 Lie/IbIX YKces Ha3blBaeTCs MUHUMAIbHOE ...,
KOTOpOe SIBJ/ISIeTCS pacllipeHreM CUCTeMbl HaTyPaIbHbIX YMCET.

3. Kakoe 13 nepeumnc/ieHHbIX HI)Ke YTBEPsKJEeHHI TOBOPUT O TOM, UTO C/I0)KeHHe Ha N siB/seTcst
OrpaHWYEHHEM OrepaLu CA0KeHUs] Ha Z MHOXeCTBOM N («+» — cjokeHue Ha Z, a © —
cnoxkenuve Ha N)?

1) (Va,beN) (F!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 u3 TepeurceHHbIX HIKe YTBEepXKJeHHWM TOBOPUT O TOM, UTO yMHO)KeHHe Ha N
SIBJISIETCSL OrpaHUYeHWeM olepali YMHOXeHUs1 Ha 7/ MHOXeCcTBOM N, ecmm «-» —
YMHOXXeHHe Ha 7, a ® — yMHO)XeHHe Ha N?

1) (Va,beN) (A!cel)(a -b=c);

2) (Va,beN) (a ® b=a -b);

3) (Va,beN) (a ® b=b ® a);

4) (Va,b,ceN) ((a®b) ® c=ca® (b® 0)).

5. AKCHOMOW MUHMMAaIbHOCTU B (HDOPMYJMPOBKE aKCHMOMAaTHUYeCKON TeOpUH LeJbIX YKCes
SIBJISIETCS] yTBEepXKAeHue:
1) Bcskoe moaMHOXecTBO M MHOKECTBa IIeJ/IbIX UMcesi, Takoe, uto ncM u (Va,beM)
(a—beM), coBmajaet c Z.
2) Bcsikoe moaMHOXKeCTBO M MHOXeCTBa 1ie/IbIX umcesi, Takoe, uto NCM u (Va,beM)
(a+beM), coBnaziaet C 7.



3) Bcskoe roamMHOKeCcTBO M MHO»KeCTBa Iie/IbIX UMCes CoBMazaeT ¢ Z, ecnu (Va,beM)
(a-beM).

4) Bcskoe moAgMHOKeCTBO M MHOKeCTBa 1ie/IbIX urces, Takoe, utro 1€M u (Va,beM)
(a—beM), coBmnajgaet c Z.

6. CrnokeHre Ha MHOXKECTBe 1[eJTbIX Urcesl 00/1a/jaeT CBOHCTBAMHU:

1) KOMMYTaTUBHOCTH; 2) aCCOLMaTUBHOCTH;

3) AUCTpUOYTHBHOCTH OTHOCUTENbHO yMHOXeHus; 4) (Va,b,c€Z) (a=b = a+c =
b+c).
7. YMHOXXeHHe Ha MHOYKeCTBe L|eJIbIX urices 00JialaeT CBOWCTBAMHU:

1) KOMMYTaTUBHOCTH; 2) aCCOLMaTUBHOCTH;

3) AMCTPUOYTHUBHOCTH OTHOCUTENbHO cioxenus; 4) (Va,b,ce€Z) (a>b = a-c >
b-c).
8. CrnokeHwHe 1Ie/bIX UMCesT He 00/1a/jaeT CBONHCTBAMMU:

1) KOMMYTaTUBHOCTH; 2) aCCOLMaTUBHOCTH;

3) AUCTPpUOYTUBHOCTH OTHOCUTELHO YMHOXeHus1; 4) (Va,b€Z) (a<a+b).

9. YMHOXXeHue Ha 7 He 00/1alaeT CBOMCTBOM:
1) KOMMYTaTUBHOCTH; 2) aCCOLIMAaTUBHOCTY;
3) (Va,b,ceZ)(a>b=a-c>b-c); 4) nucTpuOYTUBHOCTU OTHOCHUTE/ILHO CIOXKEHUSI.

10. Bcsgxkoe 1iesioe 4ync/io npeiCcTaBUuMO B BUJie:
1) cyMMbl BYX HaTypaJibHbIX UKCe;
2) Ppa3HOCTH /IBYX HaTypasbHbIX UMCe;
3) 4YacTHOro [IByX HaTypa/bHbIX UMCEJI;
4) mpou3sBeJieHHs [IBYX HaTypabHbIX YMCEI.

11. OTHolIeHUe «OOJTbITIe» Ha MHOXKECTBE 1Ie/IbIX UHCeJT OTIPe/IeIsIeTCs TaK:
1) a>b < (IneN) (a=b+n); 2) a>b < (In€R) (a=b -n);
3) a>b < (dneN) (a=b-n); 4) a>b < (c€Z) (a=b+c).

12. BuHapHBIMU anreOpanueCcKUMU OTiepaljusiMU Ha 7, SIBJISTFOTCSL:
1) cioxkenue; 2) BbluMTaHue; 3) yMHOXKeHUe; 4) nejieHue.

13. OTHolIeHUe «>» Ha Z 00/1a/jaeT CBOMCTBAMMU:
1) (Va,b,ceZ) (a>b = a+c > b+c);
2) (Va,b,ceZ)(a>b=a-c>b-c)
3) (Va,beZ) (VneN) (a>b=a-n>b -n);
4) (Vaez) (a+a>a).

14. JIuHeiHOo yropsijoueHHOe MHOXKECTBO <Z, < ):
1) AUCKpeTHO; 2) MJIOTHO; 3) HeNpepbIBHO.

15. B ynopsiioueHHOM KoJiblie 7 11eJIbIX UKces akcuoMa Apxumea GopMyIUpyeTcs Tak:
1) (Va,beZ) (IneN) (n -a>b);
2) (VYa,beZ) (3ceZ) (c-a>b);
3) (Va,b€Z) (a>0"b>0 = (IneN (n-a > b)).

16. AkcuomMatuyeckast TeOpusl LieJIbIX YACET:
1) KaTeropuyHa; 2) He SIBJISIeTCS KaTETOPUUHOM; 3) MPOTUBOpPeUrBa; 4) HENPOTHUBOPEUNBa;
5) cozepkaTenbHasi; 6) dopmanbHasl.

17. Kakue u3 criefiytolyx yTBep>KJeHUN UCTUHHBI?
1) Bcsikoe HemycToe TMOAMHOXXECTBO MHOXKECTBA Le/IbIX YMCEJ UMeeT HaWMeHbIINW
3/1EMEHT.



2) Bcesikoe HerycToe TOJMHOYKECTBO MHOKECTBA IIe/IbIX YKMCe/ HMMeeT HauOOMbIIMi
3/1eMEHT.

3) CylecTByeT HeIyCToe MOJMHOXXeCTBO MHOXKeCTBa Lie/IbIX Urcesl, KOTOpoe He UMeeT
HauMEHBbIIIero 7eMeHTa.

4) Cy1lecTByeT HellyCTOe TIOJMHOXXeCTBO MHOXKeCTBaA Lie/IbIX UKces, KOTOpOoe He UMeeT
HaubOJIbIIIero 3/1eMeHTa.

7. AKCUOMATHNYECKASA TEOPUSA PAIITMOHAJIBHBIX UNCEJI
1. B crMcoK OCHOBHBIX 0OBEKTOB (JOPMY/IMPOBKUA aKCHOMaTHUECKOW TEOPUU PAl[MOHATbHBIX
yurces BXOJAT:
1) Q — MHOKeCTBO paljMOHabHbBIX Unces; 2) 7 — MHOXKeCTBO LieJIbIX Uncer;
3) N — MHOXeCTBO HaTypanbHbIX uucen; 4) R — MHO)KeCTBO JielCTBUTeTbHBIX UMCeT.

2. HPI/I MMOCTPOEHUHU aKCHOMAaTHUUeCKOM T€OpHH pAlIMOHAJIBHBIX YKUCe/I UCXO0OUM U3

oTipefiesieHust:
(BCTaBUTH HY>KHOE CJIOBO)
«CucrtemMolf pallMOHa/NBHBIX YWCeJ Has3blBaeTCs MHMHUMAajAbHOE ..., KOTOpOe  SIBJISIETCS

pacClIpeHreM CUCTEeMbI LEeJIbIX YHNCeD».

3. AKcuoMaruyeckasi TeOpUsi pal[MiOHaTbHBIX UHCeT SIB/ISeTCS:
1) popmanbHO#; 2) comepyKaTeNbHOM; 3) KaTerOpUUHOM; 4) He SIBsIeTCSI KaTerOpuuHOM;
5)MIpOTUBOPEUYMBOI; 6) HETIPOTUBOPEUUBOM.

4. Ilyctb «+» — cioxeHue Ha ), «» — cyio)keHHe Ha Z. Kakoe U3 riepeunc/ieHHbIX HIKe
yTBep>KJeHU TOBOPUT O TOM, UTO C/0kKeHHe Ha () siB/IseTCsl MPOJ0/DKeHUEM CI0XKeHHUs Ha
Z?
1) (Va,bez) (3! ceZ) (alb=c);
2) (VYa,beZ) alb=a+b;
3) (Va,beZ)a+b=b+a;
4) (Va,beZ) alb=bla.
5. Ilyctb «-» — yMHOXeHuUe Ha ), « & » — yMHOXXeHHe Ha Z. Kakoe U3 mepeurc/ieHHbIX HKe
yTBEpPXJeHU FTOBOPUT O TOM, UTO yMHOKeHHe Ha () IBJISeTCS NPOJO/PKeHUEM YMHOXKEeHHS
Ha Z7?
1) (Va,bez) (3! ceZ) (a ® b=c);
2) (VYa,b,ceZ)((a-b)-c=a-(b-0));
3) (Va,beZ)a® b=a-b;
4) (VYa,beZ)a-b=b-a.

6. AKCMOMOM MUHUMAJIbHOCTH B (D OPMY/IMPOBKE aKCHOMAaTUUECKOW TeOpPUX PaLiMOHa/IbHbIX
yuceJ IB/ISIETCS YTBEP)KIeHUe:
1) Bcsikoe noamHokecTBO M MHOXKecTBa (Q paljMoOHa/IbHBIX UMCes, Takoe, uTo ZCM u

(Ya,beM) (b#0 = % €M), coBmnagaet c Q;
2) Bcsakoe nogMHOXecTBO M MHOKecTBa () palilMOHa/IbHBIX YHUCesI, Takoe, uTo NCM u
(Va,beM) (b#0 = % €M), coBmajaet c Q;

3) Bcskoe nogMHOoXecTBO M MHOKecTBa () paljioHaIbHBIX UMCesl, TaKoe, UTo ZCM u
(Va,beM) (a -beM), cornagaet c Q;

4) Bcskoe mogMHOKecTBO M MHO)KecTBa () pallMOHaIbHBIX UMCes, Takoe, yTo ZCM u
(Va,beM) (a—beM), conagaet c Q.

7. Clio)KeHHe palMOHa/IbHBIX UKcesT 00/1a/jaeT CBOMCTBaMU
1) KOMMYTaTUBHOCTH; 2) aCCOL[MaTUBHOCTH; 3) AUCTPUOYTUBHOCTH OTHOCUTETHHO YMHOKEHHUS;



4) (Va,beQ) (Ix€Q) a+x=b.

8. YMHOXKeHHe paljioHa/IbHBIX unces He 00/1a/jaeT CBOMCTBOM:
1) (Va,beQ) (a-b=b-a);
2) (VYa,b,ceQ) (a>b=a-c>b-c);
3) (Va,b,ceQ) (a+b)-c=ac+bc;

4) (Ya,beq) (a%0 = geQ).

9. Bcgkoe panjoHasbHOE YMCIIO MPeiCTaBUMO B BU/E:
1) pa3HOCTH HaTypa/bHbIX YMCEJ;
2) CyMMBI LIeJIbIX YHUCEJT;
3) mnpousBeeHUs LiebIX UKCeT;
4) 4aCTHOrO OT JieJIeHHs L1eJI0r0 YMc/la Ha HaTypa/IbHOe YMCIIO.

m o
10. B nose palyoHanbHbIX yncen Apobbs — (M,nE€Z) IBIAETCS MOI0KUTETLHOM, eCITH:
n
1) m -n>0; 2) m-n<0; 3) m+n>0; 4) m—n>0.

11. B apxvMeZIOBCKH YTIOPsIJ0YEHHOM T10J1e paljOHa/IbHBIX YKCesT [I7Isl TFOObIX PAaLMOHATbHBIX
yncen a, b, ¢ BBITIOJHSIIOTCS CBOMCTBA:
1) a>b " 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" c>0=a-c>b-c; 7)a#b=a>b"b>a; 8)a>0"b>0 = (InEN = n-b>a).

12. Bcgkoe MMHEHO YIIOPs/JOUE€HHOE T10J1e COZIeP>KUT T0/I10J1e, U30MOP(HOe TOJIIO ...
1) pauMOHaMBHBIX Yucen; 2) JeUCTBUTENbHBIX YUCe/T; 3) KOMIUIEKCHBIX YMCEeI.

13. B nuHeNHO ynopsiIoueHHOM T0Jie paljuoHabHbIX UMCel akchoMa Apxumesa
bopmynMpyeTcs Tak:
1) (Va,be Q) (AneN) (b - n>a);
2) (Va,beQ) (dcez) (a-c>b);
3) (Va,beQ) (a>0" b>0 = (IneN) (n- a>b));
4) (VYa,be) (a>0" b>0 = (Fc€0) (c- a>b)).

14. MHOXeCTBO pallMOHAJIbHBIX urcen: 1) CYeTHO; 2) He SB/SIETCS] CYETHBIM.

15. JIuHelHOo yropsgoueHHoe MHOXKeCTBO < (), <) 1) JUCKPeTHO; 2) IVIOTHO; 3) HeMpepbIBHO.

8. AKCMOMATHUYECKAS TEOPUA JEUCTBUTE/IbHBIX UNCEJT

1. Tlpy moCTpOeHUU aKCMOMaTUYeCKOU TeOpyH JeMCTBUTETbHBIX Urcen 1o KaHTopy ncxoaum
Y3 OMpeJesIeHusI:
«CHCTeMOM 1eHCTBUTE/IBHBIX YMCe/ Ha3bIBAeTCs JIMHEMHO Y apXUMeI0BCKU YIOPsiZI0UeHHOe
ToJie, BCsiKass ____ (BCTaBbTe HY)KHOE CJIOBO) TOC/1e/10BaTe/IbHOCTh 3/1IEMEHTOB KOTOPOTO
CXOZUTCS B HEM».

2. B crMcok OCHOBHBIX 0ObeKTOB aKCOMAaTHUeCKOM TeOpHH JIeHCTBUTE/IbHBIX UMCesT He
BXOJST:
1) R — MHOXeCTBO [IefiCTBUTE/IbHBIX UHCeT;
2) @Q — MHOXXeCTBO paLlOHaIbHBIX YMCeT;
3) 0—Hynb; 4) «>» — bUHapHOe OTHOLLIeHWe Ha R; 5) —1.

3. AkcuomaTuueckas Teopus AeﬁCTBHTEHBHLIX yHceJs dBJ/IAeTCd:



1) popmanbHoOii; 2) comep>kaTenbHOM; 3) IPOTUBOPEUUBOM; 4) HETTPOTUBOPEUUBOI;
5) KaTeropuuyHou; 6) He SIB/SIeTCS KaTErOPUYHOM.

4. YcraHOBHTE COOTBETCTBHE MEX/Y TOHSITUEM U ero orpe/ie/ieHreM.
1) copep)kaTenbHasi akCHOMaTUuecKasl TeOpusi;
2) HeInpoTUBOpeunBasi akcoMaThueckasi TeopHsi;
3) KareropuuHasi akCMiOMaThuecKasl Teopusi;
4) ¢opmasnbHas akCHOMaTHuuecKast Teopusl.

1) Cucrema n0ruyecKyx MpaBu/I BbIBO/A TIPeANO/iaraeTcsi U3BeCTHOM.

2) [Ons moboro BeICKa3bIBaHUsA A TEOPHH XOTs ObI OZIHO M3 BbICKA3bIBaHUM A WK —A He
SIBJISIETCS] TEOPEMOIA.

3) [Be moOble eé Mozie/ T H30MOP(HBI.

4) Cwucrema JIOTUUECKUX TTPaBU/ BBIBO/IAa IBHBIM 00pa30M BKJIFOUAETCSI B TEOPHIO.

5. Tlose feliCTBUTE/LHBIX UKCeT SIBJISIETCS pacCIlIMpeHueM Mo/ paljiOHaIbHBIX YHCesT
(BCcTaBbTe HY)KHOE CJIOBO).

6. IlonHOTa CUCTeMBbI 1eHCTBUTE/IbHBIX YMCeT 03HAUaeT, UTo ...
1) B mosie 1efCTBUTEIBHBIX YKCEJT CYIIIeCTBYeT KOPeHb JIF000l HaTypasbHOUM CTereH!
13 MOJIOXKUTETBHOTO [JeMCTBUTE/TbHOTO UMCIIa;
2) JTrobas pyHIaMeHTaIbHAs TT0C/Ie[0BaTe/TbHOCTD AeHCTBUTETBHBIX UHCe/T CXOIUTCS B
1oJie JIelCTBUTE/bHBIX UHCEeT;
3) Jlrobast oce[0BaTeTbHOCTD TIOJIS IeHCTBUTEIBHBIX UMCeT NMeeT SKBUBAeHTHYHO
el 1oc/ie0BaTe/IbHOCTh PalliOHA/IbHbBIX YHMCeT.

7. BcsKoe eliCTBUTe/ILHOE YUCIIO eCTh ...
1) mipepnesn Tocej0BaTeIbHOCTH Pal[MOHAIBHBIX UHCeT;
2) 4acTHOe [BYX pal[MOHA/bHBIX UHCEJT;
3) pecsatuuHasi Apobb (KOHeuHast Wik OecKoHeuHast).

8. YMHOXeHUe AelCTBUTebHBIX uKces 06/1ajaeT CBOMCTBaMU:
1) (Va,beR) (a-b=b-a);
2) (Va,b,ceR) (a>b=a-c>b-c);
3) (Va,b,ceR ((atb)+c=a+(b+c));
A a c¢ _ad+bc
4) (Va,b,c,deR) (b#0"d#0 = 5 + i ).
9. JIMHeHHOCTH MOpsiJKa B CHUCTeMe < R, > ) AB/IAETCs Cie[jCTBUEM CBOWCTBA:
1) (Va,b,c€R) (a>b " b>c = a>c);
2) (Va,b,ceR) (a>b = a+c>b+c);
3) (Va€R) ~(a>a);
4) (VYa,beR) (a#b = a>b "’ b>a).

10. JTuHeiHO yropsj0ueHHOe MHOXKECTBO IeMCTBUTE/IbHBIX Unces < R, > ):
1) fycKpeTHO; 2) IVIOTHO; 3) HeNpepbIBHO.

11. MHOXeCTBO [IeCTBUTEJIbHBIX urcen R sBasercs:
1) cuéTHbIM; 2) HECUETHBIM; 3) MHOXXECTBOM MOLJHOCTH KOHTUHYYM.

9. AKCUOMATHNYECKAS TEOPUA KOMIIVIEKCHbBIX UHNCEJI

1. B criycoK repBUYHBIX TEPMUHOB aKCHOMAaTHUeCKOW TeOPUU KOMIIEKCHBIX UHCesT He
BXO/IUT:
1) R — MHOXXeCTBO /IeliCTBUTEe/IbHBIX UHCeT;



9.

2) «+» ¥ «-» — OVHapHbIe OTepaLii Ha MHOKeCTBe KOMITJIEKCHBIX UKCeJT;
3) 7 — MHOXXeCTBO LieJIbIX YHCeJT;

4) 0,1, i —31€eMeHTHI.

5) Z — MHOKeCTBO Lie/IbIX UMCel.

T1py MOCTPOEHUM aKCHOMATUUECKOM TeOPUH KOMIUIEKCHBIX YHCesT MCXOAUM U3 OTpe/ie/IeHus:
ITo/; CUCTEMOM KOMIUIEKCHBIX UKMCe TOHUMAIOT MUHUMAJIbHOE T10J1e, KOTOPOE SIBJISIeTCSI
pacIIMpeHrueM IoJs (BCTaBbTE HY)KHOE C/IOBO) UMCE/T U B KOTOPOM €CThb 3/IEMEHT i

C ycioBuem i*= -1,

Axcromaruueckasi Teopysi KOMIUIEKCHBIX UKCesT He SIB/ISeTCS:
1) cozmepxaTenbHOM; 2) opManbHOM; 3) KaTeropuuHoOW; 4) HeKaTeropuyHoM;
5) IPOTHBOPEYUBOM; 6) HETIPOTUBOPEUUBOM.

st mo60ro KOMITZIEKCHOTO UuciIa a:
1) cyuecTByeT NPOTUBOIIO/IOKHOE €My YHC/I0 —a;

1
2) cyuiecTByeT 06paTHOe eMy UKCIIO o
3) a*>0.

Bcsikoe KOMITZIEKCHOE UKMCJIO TIPEJICTaBUMO B BUJIE:
1) a+bi, aeR, beR; 2) necatuunoii npobu; 3) bi, bER; 4) a-bi, a€R, bER.

AKcroMa MUHHMMAJTBHOCTH B (hOPMY/IMPOBKE aKCHOMaTUUYeCKOM TeOpUH KOMIIEKCHBIX UHCeT
vMeeT BU/:
1) mose KOMIUIEKCHBIX Yrces aarebpanyecky 3aMKHYTO;
2) mobast pyHIaMeHTa/IbHAs [10CTel0BaTebHOCT JAeHCTBUTE/IBHbBIX UMCe/T CXOAUTCS
B 110J1€ KOMIJIEKCHBIX UHCETT;
3) moboe nogMHOKXecTBO M MHOKecTBa C coBriazaet ¢ C, ec/ii OHO y/JOBIeTBOpsieT
ycnosusim: RcM; ieM; (VYa,beM) a+beM; (Va,beM) a -beM,;
4) 060 MHOTOUJIEH TTOJIOXKUTEILHON CTeTeHH Hajl TI0JieM KOMIIEKCHBIX UHCeT
MOYKHO Pa3/IoXKUTh B ITPOM3Be/jeH e MHOTOU/IEHOB 11ePBOM CTereH! ¢
KOMILJIEKCHBIMU KO3 ULIeHTaMU.

ITycTb «+» — cioxkeHue Ha C, « & » — cyoxkeHue Ha R. Kakoe U3 nipuBeJéHHBIX HUKe

yTBep>KJeHUl TOBOPUT O TOM, UTO C/I0KeHHe HaR sB/seTcs Npofo/rKeHreM c/10)keHus Ha R.

1) (Va,beR) a+b=b+a; 2) (Va,beR) a & b=a+b; 3)(Va,b,ceER) (a® b) ©c=a® (b
c); 4) (Va,beR) (A!c€R) a @ b=c.

[TycTh « - » — ymHOKeHUe Ha C, « @ » — ymMHOKeHUe Ha R. Kakoe 13 nepeunc/ieHHbIX HIDKe
yTBep)KAeHU TOBOPUT O TOM, UTO YMHOKeHHe Ha R sB/isieTCsi orpaHUUeHeM YMHOKeHUs Ha
C MHOXecTBOM R?

1) (Va,beR) (3! ceR)a ® b=c;

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

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

MOo>KHO /11 YTIOPSIJOUMTh T10J1e KOMI/IEKCHBIX YMCes?
1) na; 2) Her.

10. YcTaHOBUTE COOTBETCTBHE MEXKY UMC/IOBBIMU MHOXKECTBAMU U UX Tpauueckoin

WHTepIIpeTaLyeli C MOMOILbI0 KpYroB JDiepa.



10. A/ITEBPBI KOHEYHOI'O PAHT' A

B nuueiinoit anrebpe <A, +, -, {oyA€F}) Hag monem F OuHapHble omepauuu +, - |
yYHapHbIe OIepaluy (), YMHOXXEeHHs 37IeMEeHTOB U3 A Ha CKasisipbl A ofist F y/10B/IeTBOPSIFOT
TpeOOBaHUSIM:

1) <A, +, ) —Koublo (He 00s3aTe/IbHO aCCOLMATUBHOE);

2) (A, +, -)—Teno;

3) (A, +, -)—mone;

4) <A, +, {oMNEF}) — BeKTOpHOe IPOCTPAaHCTBO Haj rojieM F;
5) (Va,beA) (YAeF) Ma -b)=(ha)b=a(\b).

JluneiiHyto anrebpy Hagj moneM R oTHocuTenbHO OWHAPHBIX orepanyid +, - U yHapHBIX
oriepaLyil o, YMHOXKeHUs1 Ha CKansipbl A U3 nosist R 06pa3yroT MHOXXeCTBa:

1) C — MHOXeCTBO BCeX KOMIIEKCHbIX UMCeT;

2) R — MHOXecTBO BceX /IeCTBUTeTbHBIX UHUCeT;

3) R"™" — MHOXeCTBO BCex NXNn-MaTpuL] Haj ojem R;

4) R™" — MHOXeCTBO Bcex mXn-MaTpul, Haf rosieM R (m#n);

5) Hom(V;V) — Bcex MHeNHbIX 0l1epaTopoB BeKTOpHOro rpoctpaHcTBa V(R).

PaHrom yiMHeiiHOM anreOpsl <A, +, -, {w;]AEF}) HasbiBaeTcs:
1) xapakTepuCTUKa KOJbL@ (A, +, - );
2) uMCIIo eé OCHOBHBIX Orepaliyii;
3) pa3sMepHOCTL BEKTOPHOIO MPOCTPAHCTBA (A, +, {wi|]AEF}).

YCTaHOBUTE COOTBETCTBHE MEX/Y TMHEHHOMN anreOpoi 1 e€ paHr oM.

1) <, +, -, {;yJA€F}), rae F — mpor3BOJILHOE T10J1E; a)4
2) <C,+, -, {on]A€R}), e C — MHOXKECTBO BCEX KOMILIEKCHBIX UHCETT, 0)8
3) F™ +, -, {on]AEF}), rage F™" — MHOXKeCTBO nXNn-MaTpui Haj rmojieM F;  B)n?
4) <H, +, -, {omJ]A€R}) — anrebpa KBaTepHUOHOB Ha/ MOJIEM R; r)2
5) <O, +, -, {oJA€R}) — anrebpa uncen Kam (okToHHOHOB) Haz R. Al

s maHelinoi anrebpel <H, +, -, {o|]AER}) KBaTepHHOHOB Haj rojieM R cripaBe/iuBLI
YTBepKAeHUsL:

1) anre6pa <H, +, - ) SB/ISIETCS KO/IBLIOM;

2) anrebpa <H, +, - ) AB/II€TCS HEACCOL[UaTUBHLIM TEJIOM;

3) amrebpa <H, +, - ) AB/Ig€TCI HEKOMMYTaTUBHBLIM TEJIOM;

4) anrebpa <H, +, -) SB/ISIeTCA M10JIEM;

5) amrebpa <H, +, {w;]AER}) saB/IsIeTCS BEKTOPHBLIM MIPOCTPAHCTBOM Haz 1o/ieM R.

Ins maneitHoit anre6per <O, +, -, {o|AER}) uncen Kam (OKTOHHOHOB) Haz TosieM R
c/lefiyroliee yTBepsKJeHre SIB/ISIeTCS JIOJKHBIM:
1) panHas anrebpa siBiisieTCst anreOpo C JesieHHeM Haj 1oyieM R;



2) O, +, -) — accormaTHBHOE KOJIBLIO;
3) O, +, -)— anbTepHATHBHOE KO/IBLIO;
4) <O, +, {m/LER}) — BeKTOPHOE MPOCTPAHCTBO Haz MoseM R.

7. KoHeuHOMepHasi accoI[MaTHBHAsl JMHeWHas anreOpa A c flefleHHeM Haj TojieM R MokeT
VIMeTb pPaHr:
11; 2)2; 3)3; 4)4; 5)8.

8. KoneuHoMepHas a/ibTepHaTHBHas JMHelHas anrebpa A c fesieHreM Haf| rosieM R He MokeT
VIMeTb PaHr:
11; 2)2; 3)3; 44; 5)8.

[Tpumeuanue. Kpumepuu oyeHu8aHusi mecma aHA/N0RUYHBI CGHOPMYNUPOBAHHBIM Bblllie 8
npoepamme 015 mecma 4 cemecmpa.

13. Tunosoe koHmMpoabHOe 3adaHue Ha smane ¢popmuposaHusi YK-1, I1K-1, I1K-3:

IIporpamma 3aveTta

10 TEOPUM YKCe/l U UMC/I0BbIM CUCTeMaM /i/isi CTyAeHTOB 4 Kypca (8 cemecTtp)

1. dopmanbHble U  HedopManbHble (CofeprkaTe/bHble) aKCHUOMAaTHYeCKWe  TeOpHH.
@dopmMyIMpOBKAa akcMomaThueckon Teopud. (CBOMCTBA aKCMOMAaTHMUeCKOW TEOpUMU:
HEeIIPOTUBOPEYMBOCTb, KaTerOPUYHOCTb, II0JIHOTA, HE3aBUCHMOCTb AakKCUOM B [JaHHOU
TeOpUHU.
@®opMy/IMPOBKAa aKCMOMaTUYeCKOM TeOPUM HaTypasbHbIX YMCel.
[TonykosibLI0 HATypaIbHBIX YMCel.
[lopssok Ha MHOXeCTBe HaTypa/bHbIX uMcesl. (OCHOBHbIe CBOMCTBA JIMHEWHO
YIHOPsIJ0YEHHOI'0 MHOJKeCTBa HaTypa/bHbIX 4uces. BriosiHe ynopsijoueHHOe MHOXeCTBO
HaTypaJIbHbIX YMCe/l.

5. Tlopsmok Ha MHOXXeCTBe HaTypa/lbHbIX 4MCe/l. APXUMeJOBO W JIMHEHWHO YMNOpsiZ0YeHHOe
TIOJIYKOJIbL[O HAaTypa/bHbIX YACEJI.

6. Koneuneble MHOXecTBa. OCHOBHOe CBOMCTBO KOHEYHOTO MHOXKeCTBa. beCKOHeuHOCTb
MHO)XeCTBa HaTypa/IbHbIX UuCesl.
OmnpefienieHre OCHOBHBIX TTOHATHUM CUCTEMbI HATYPa/IbHBIX YKMCe/I B KOJIMYECTBEHHOM TEOPUU.
KaTeropuyHocTh  aKCMOMAaTHUeCKOW  TeOpUM  HaTypalbHbIX  uMcen.  IIpoGsema
HENPOTUBOPEYUBOCTY apU(PMeETHKH.

9. He3aBHUCMMOCTb aKCMOMBI MHJYKLMHA U ee pOoJib B MIOCTPOEHHWU apU(PMeTHKU HaTypabHbIX
quces.

10. YnopsigouenHas rpymnma. JIuHerHO ynopsiioueHHoe KoubLo. Kprurepuii nopsiika B KOJbLie.

11. ®opMyMpOBKa aKCMOMaTHU4eCKOH TeOpPUH LiesibixX yrces. CBOMCTBA Lie/bIX YMCel.



12.
13.
14.

15.
16.
17.

18.
19.

20.
21.
22.

KareropuyHOCTh aKCMOMaTU4YeCKOW TEOPUM LIeJIbIX YHCel.

HenpoTuBopeunBOCTh aKCOMaTUUeCKOM TEOPUU Lie/IbIX UMCeJl.

@DopMy/IMPOBKAa aKCMOMaTUYeCKOU TeOPUM PaliMOHaIbHBIX ynces1. CBOMCTBA paljuOHaIbHbBIX
quces.

HenpoTnBopeunBOCTh aKCHOMAaTUUeCKOM TEOPUU PaLlOHA/IBHBIX YMCeJl.

KareropmuHocTh aKkCMOMAaTHUeCKOW TeEOPUU pal[MOHAa/IbHBIX YHCe.

@®opMy/IMpOBKA  aKCMOMAaTM4eCKOW  TeOpUd  [eMCTBUTeNbHBIX — uMcen.  (CBoucTBa
JleMICTBUTE/IbHBIX UUCeJT.

HernpoTnBOpeunBOCTb aKCHOMaTUUeCKON TEOPUU [1eMCTBUTE/IbHBIX YUCeJT.

@dopMy/IMpOBKAa aKCMOMaTHMYeCKOW TeOpUM KOMIUIEKCHBIX uuces. CBOWCTBa KOMILIEKCHBIX
yHCeJl.

KareropmuHocTh aKkCMOMaTH4eCKOl TeOPHUU KOMIIEKCHBIX YMCeJl.

HenpoTnBopeunBOCTb aKCHOMAaTUUeCKON TEOPUH KOMIT/IEKCHBIX YHCell.

Asre6pbl KOHEUHOTO paHra. Anredpa kBatepHHOHOB. Teopema dpobeHuyca.

KQI/ITEQI/II/I OII€eHKH 0TBE€TA Hd 3da4YeTe:

1. CrygenTsl, HabpaBImMe 10 peRTHUHTY He MeHee 60%, TOyJaroT OL[eHKY «3auTeHO».
2. K 3auery [OMyCKarOTCs CTYAEHTbl, OTYMTABIIMECS TI0 KOHTPOJILHOMY OIPOCY TIO

TeopeTUUeCKUM OCHOBaM UMC/IOBbIX cucteM U M/13 He MeHee, ueM Ha 60 % IO Kak/10¥ 13

nepevyrc/IeHHbIX ghO[)M.

3. 3auer /s CTy/IEHTOB, UIMEIOIIUX PeHTUHTOBbIN Oasin Hike 60%, MPOBOAUTCS B 2 3Tara:

[.TeopeTnyeckas yacTb: B ()OpMe TeOpeTHUeCKOro orfpoca o (OpMyIMpPOBKaM
coZlepKaTe/lbHbIX ~AKCHMOMAaTUYeCKUX TEeOpHUH KJ/IaCCUYeCKUX YMC/IOBBIX CHUCTEM
(HaTypa/bHbIX, Le/IbIX, palldOHabHBIX, AeUCTBUTEbHBIX U KOMILJIEKCHBIX UMCen).

I1. iTOroBbIl TECT 110 MaTepuany 7-8 ro pa3zenoB AUCLIMIUIUHLI (8 cemecTp).

YpoBHM c(hoOpMHUPOBAHHOCTH KOMIIETEeHLIMHA B paMKaXx JUCIUIL/IMHbI:
8 cemecTp:

YpoBHH ¢()opMHUPOBAHHOCTH
KOMIIeTeHI[MH

OcHOBHBbIe PH3HAKH YPOBHSA

[Tpu BbITIO/THEHUM 3a/laHKM BCeX OPM KOHTPOJISI CTYZEHT

JeMOHCTPUPYEeT 3HAHHe:

- ompejiefieHUN TIOHATUM U (DAaKTOB TEOPUU MeTUMOCTH,
M3yuaeMbIX B IIIKOJIbHOM KypCe MaTeMaTHKU;

- ompejie/ieHe OTHOILEHUSI CPaBHEHUS LebIX Yucen U
ero TpocTeiiliiie CBOMCTBA;

HOPOFOBbIﬁ - onpe,qeneHHf/i KOHEUHBIX U OeCKOHEeUHBIX LeIrHbIX

npobeit;

TIPOSIB/ISIET yMEHHUE:

- TIPUMEHSITb UMEIOIIMeCs 3HaHUS TI0 TeOPUH JeTMMOCTH
K PEeIleHUIOo IKOJIBHBIX 3a/lau Ha JIe/TUMOCTh;

- TIpe/CTaBJAThL UKMC/IAa CUCTEMAaTHUeCKOH 3aMuChio M0
m000My OCHOBaHWIO, TIEPEXOAUTh OT OJHOW CHCTEMBbI




CUMC/eHUs K [pPYrod, BBINOJHATH OIepalnyy Haj
Yrc/1aMU B /110001 MMO3ULIMOHHOM CHCTeMe CUMCTIeHUS;

- CpaBHMBaTh Lefble 4YKWCAa MO JFOOOMY MOZYJIO,
BBIIO/IHATh OMNepalid CJI0KeHUs] U YMHOXKEeHUs B
KOJIBIIaX KJ/IAaCCOB BBIYETOB I10 JIFOOOMY MOZAYIIIO,
HaXOJWUTh 3HaueHWe GYHKUMM JOinepa /s /060ro
HaTypaJIbHOTO YNCJIa;

- TIpejCTaB/ATh JeWCTBUTe/bHblE 4UKCAa  LielHbIMU
pO0sIMU.

[To wtoram 6anIbHO-pEUTUHIOBOM CHUCTEMBbl CyMMa

PeUTUHTOBBIX 0as/IoB CTyzeHTa coctasiseT oT 60 mo 70

HanioB

ba3oBbii

[1pu BeINO/IHEHNWH 3a/laHKI BCeX (POPM KOHTPOJISI CTYI€HT

[leMOHCTpUpYeT 3HaHHe:

- ormpefie/leHMI OCHOBHBIX TOHSTUM W (DaKTOB Teopuu
[e/TMMOCTH B KOJIbLie LieJIbIX Uuces;

- ormpefie/leHMH OCHOBHBIX TOHSTUM U (DaKTOB Teopuu
CpaBHEHUH B KOJIbLie Lie/IbIX YHCeT;

- Omnpefie/leHnH OCHOBHBIX MOHSAATUM TeOPUH KOHEUHBIX U
0eCcKOHeUHBIX LIeMHbIX Apobeii;

MIPOSIBJISIET yMeHHe:

- TIPUMEHSTh UMeLMecs 3HaHWs 110 TeOPUH J1e/IMMOCTH
K pelleHHIO IKOJ/IbHBIX 3a/]a4 Ha Jle/IMMOCTb;

- pemaTb 1o o0paslly TWMOBble  3aJjaud  Ha
apudMeTHUeCcKre TPUIOKEHUs] TeOpUH CpPaBHEHUM U
TEOpUM LIeMHbIX [Jpobeil, BO3MOXXHO JOMycKas TpH
3TOM HEKOTOpble HETOYHOCTH;

NIOKa3bIBaeT BJIafieHHe:

- HaBbIKAMHU peIleHUs OCHOBHBIX THIIOBBIX TEOPETHUKO-
YKC/IOBBIX 3a/1a4.

[lo wToram Oa/TBHO-PEUTUHIOBOM CHUCTEMBI CyMMa

pPeUTUHTOBBIX Oa/uioB cTygeHTa cocTaBnser oT 70 mo 80

banoB

IToBBIICHHLIN

[Tpu BBITIO/THEHUH 3alaHKH BCeX (POPM KOHTPOJISI CTY/IeHT

JIeMOHCTpPUpYeT 3HaHHUe:

- OCHOB TE€OpHH /IeJTMMOCTH, TEOPHUH CPaBHEHHH B KOJIbIIe
1[eJIbIX UHUCeJ, TEOPHUU KOHEUHBbIX U OeCKOHEUHBIX
L[eTHBIX /Ipobeti;

- OCHOBOIIOJIATaKoLIMe (akThbI TeOpUU yucer,
T0JIO)KeHHbIe B OCHOBY IIOCTPOEHHSI MOZYJ/SIpHOM
apu(mMeTHKH, COCTaBJISOIIIe byHIaMeHT
KOMIBIOTEPHOM  anrebpbl W TeOpuMd  3alUThI
MH(popMaLy;

TIPOSIB/ISIET yMeHHe:

- WCTIOJIb30BaTh OCHOBHBIE (DAaKThl TEOPUM [IeTUMOCTH
(cBOMCTBa OTHOIIIEHUS JeTMMOCTH, CBOMCTBA MPOCTHIX
¥ B3aMMHO TIPOCTBIX UMCe/) MpU pelleHud 3ajau Ha
JIeJTUMOCTh;

- WCTI0JIb30BaTh OCHOBHBIE (DAKThl TEOPUM CPaBHEHUU U
amnrapaT LenHbIX Apobeli B MX aprUbMeTHUeCKHX
TIPUIO’KEHUSIX;

TIO0Ka3bIBaeT B/IafieHue:




- HaBblKAMU IIPUMEHeHHs T[IOyYeHHbIX 3HaHUM U
YMEHUM B pas/MuHbIX CUTyaluusix (B IIpefesax
V3y4YeHHOM TeMaTHKH Kypca);

- TIpejCTaB/leHUsSMA O CBA3M TEOPUM uuCel CO
IIKOJIBHBIM KYPCOM MaTeMaTUKH.

[To wtoram 6anIbHO-pEUTUHIOBOM CHUCTEMBbI CyMMa

peUTUHTOBBIX Oa/ioB cryzeHTa cocrasisier or 80 1o 100

GanioB.

8 cemectp

YpoBHH ¢(hopMHUPOBAHHOCTH
KOMIIeTeHI[Hi

OcHoBHBIEe IPU3HAKU YPOBHA

IToporoBbIit

[Tpu BbINO/THEHUM 3a/laHKI BCeX (POPM KOHTPOJISI CTYZEeHT

JeMOHCTpUpYeT 3HaHHue:

- CBOWMCTB uKces Y ornepauyi Haj, HUMU B K/1aCCUUeCKHUX
YHCJIOBBIX cuCTeMax (HaTypanbHBIX, L[eJIbIX,
pallMOHaNbHBIX, [JEeUCTBUTENbHBIX U KOMIIIEKCHBIX
yucen);

TIPOSIBJISIET YMeHHe:

- (dopMyMpoBaTh COZiep)KaTe/bHble aKCHOMaTHYecKue
TEeOpUU KJTaCCUUeCKUX YKCJIOBBIX CUCTEM
repevnc/ieHMeM MepPBUYHBIX TOHATUM (TEPMUHOB) U
aKCMOM, BO3MOXXHO JOIyCKas TPy 3TOM OIIMOKH
HeNPUHLIMITMAIBHOIO Xapakrepa.

[To wroram O6a/lbHO-PEUTUHTOBOM CHUCTEMBI CyMMa

PeUTUHTOBBIX 0as/IoB CTyzeHTa coctasiseT oT 60 mo 70

Hannos

ba3oBblii

[Tpu BbINIOJTHEHUM 3a/laHKH BCeX (POPM KOHTPOJISI CTYZEeHT

JIleMOHCTpUpYeT 3HaHHUe:

- OCHOB aKCHOMaTUUeCKOro MeToZla B MaTeMaTHKe Ha
np¥Mepe TOCTPOeHUsI  Cofiep)KaTelbHbIX aKChOMa-
TUUECKUX TEOPUM KIaCCUYeCKUX YMC/IOBBIX CUCTEM;

- CBOMCTB UMCeJ U Orepaluil Hajl HUMH B K/1aCCUYeCKUX
YKCJIOBBIX cucTeMax (HaTypanbHbIX, LebIX,
pallMOHa/NbHbIX, JeUCTBUTENbHBIX U KOMILIEKCHBIX
yucen);

TIpOsIB/IsieT yMeHHue:

- (QopmynupoBaTh Cofep)KaTe/ibHble aKCMOMAaTU4YecKue
Teopuu K/IaCCUYeCKUX YKC/IOBBIX CUCTEM
repeync/ieHieM TepBUYHbIX TOHSATUM (TEpMUHOB) U
aKCHOM, BO3MOXXHO JIOMyCKasi MpU 3TOM, HEKOTOpble
HETOYHOCTHY;

MOKa3bIBaeT B/IafieHue:

- TpeACTaB/IeHUsIMU O CBSI3U JUCLUIUIMHBI CO LIKOIbHBIM
KypCOM MaTeMaTHKH.

[To wrtoram 6a/uILHO-PEHTHUHIOBOM CHCTEMBI CyMMa

peHTHHTOBBIX 0a/ioB cTyzeHTa coctaBiser oT 70 mo 80

Hanos

IToBbILICHHBIH

[Tpu BbINIOJIHEHUM 3a/laHKHM BCeX ()OPM KOHTPOJISI CTYAEeHT




JIleMOHCTpPUpYeT 3HaHHUe:

- CYLJHOCTHM aKCMOMaTHM4eCKOro MeTo/ja B MaTeMaTHKe

- CBOWCTB COZlep>KaTe/bHbIX aKCHOMAaTHUeCKHUX TEeOpUH,
TIOCTPOEHHBIX /Il K/IACCUYeCKMX YHC/IOBBIX CUCTEM
(HermpOTUBOPEUYMBOCTh, KATETOPUYHOCTb, HETIOHOTA);

- CBOWCTB 4uCesl U Orepalyi Haji HUMU B KJIaCCUYECKUX

YKMC/TOBBIX cucTemMax (HaTypanbHbIX, L[e/TBIX,
pallOHa/IbHBIX, AeUCTBUTENBHBIX U KOMILIEKCHBIX
yucen);

NIPOSIB/ISIET YMeHHe:

- (dopMyMpoBaTh COZiep)KaTe/bHble aKCHOMaTH4ecKue
TEOPUH K/1aCCUYeCKUX UUC/IOBBIX CUCTEM;

- JlOKasbIBaTb CBOMCTBa (HerpoTHBOPEUrBOCTS,
KaTeropu4yHOCTb) COZepyKaTesbHbIX aKCMOMaTUYeCKUX
TeOpUM, IOCTPOEHHBIX /ISl K/IaCCUYeCKMX YHUCI0BBIX
CHUCTeM;

- [lOKasblBaTb OCHOBHBIE CBOMCTBA 4YWCeN W OlepaLlui
Ha/l HUMM B KaXJ0M M3 K/IaCCUUECKUX UMC/IOBBIX
CUCTEM;

- JleMOHCTPUpOBATb eCTeCTBEeHHble CBSI3U [MCLIUIUIMHBI
CO IIKOJIbHBIM KYPCOM MaTeMaTUKU;

TIOKa3bIBaeT BJIa/ileHHe:

- aKCHOMAaTHU4eCKUM MeTOZIOM;

- TIpejCTaB/eHUsIMU O CBSI3U AUCLIMIUIMHBI CO LIKOJIbHBIM
KypCOM MaTeMaTHKH.

[To wroram 6anibHO-pEUTUHIOBOM CHUCTEMBbl CyMMa

peUTUHTOBBIX Oa/ioB cryzeHTa cocrasisier or 80 1o 100

Hanios

METOJII/I‘IQCKI/IE MaTepHadJIbl, oIpeae/asaoIe nmponeaypbl OoeHUBAHUA

Llenbto MpOMeXXyTOUHOM aTTeCTal[iu T0 AAHHOM AUCLIUIIIMHE SIB/ISIETCS OLleHKA YPOBHS
cchOpMHPOBAaHHOCTY KOMITETEHI[UM B pe3y/bTaTe yCBOEHHs 3HAaHWM, TPUOOpeTeHHs] yMeHHH,
HaBBLIKOB U OTbITa JIeSITe/TbHOCTH B PAMKaX OCBOEHUS AUCLIUTLTUHBI (MOJTY/Is1).

[Mporienypa oOLIeHWBAaHMSI OXBaThiBaeT OOYyYarOIIMXCs, OCBAMBABLIMX AUCLIUTUIMHY
(Mmogynw) IlpoieAypa OlLleHHWBaHHS TPOBOJUTCS TI0 OKOHYAaHUM OCBOEHUSI [JTUCLUIIAHBI
(Mmoaynst). OueHKa ypoBHSI C()OPMUPOBAHHOCTM KOMIETeHI[MH Ha 3Tarax ux (hOopMUpOBaHUS
oripeZie/isieTCsl Ha OCHOBAaHMM cobOece/[0BaHUS, BK/IIOUANOLIMX TeOPeTHUeCKre BOIPOCHI WU
3aJlaHusl, B KOTOPBIX 00ydYaroleMycsi TpeJjiaraloT OCMBIC/IUTE peasbHyH0 MpodeccroHaIbHO-
OPUEHTHUPOBAHHYIO CHUTYal[l0, HeOOXOJUMYIO [/isi peIleHUs JAaHHOW IPOo0JIeMbl; TPH 3TOM
aKTya/IU3UPYeTCsl OTpe/ie/IeHHbIM KOMITIEKC 3HAaHWN, HeOOXOAMMBIN /il pa3pelleHus JaHHOM
nipobsiemMbl. OLieHUBaHWe OTBETOB 00yUaroIUXCsi IPOBOAUTCS B COOTBETCTBUU C TIPUBEIEHHBIMU
KPUTEPUSIMHU.

Ha ocHoBaHuu OTBeTOB (OTBETOB Ha TECT, BBITIOJIHEHWE TPAKTUKO-OPUEHTHUPOBAHHOTO
3a/laHusI) OLleHMBaeTCsl ypoBeHb C(OPMUPOBAHHOCTM KOMIIeTeHLIMM Ha IJTarnax HUx
dbopMHpOBaHUs B paMKaX AUCLIMIUIMHBI (MOAY/IsT), @ TaK’Ke YPOBeHb 3HaHWM, YMeHUH, HaBbIKOB
W OIbITa JIeATeIbHOCTH, I10 pe3yJ/ibTaTaM BBICTaB/ISIeTCS OLleHKa. Pe3ynbTaThl TIPOBe/eHUs
rpoLieZlypbl B YCTAaHOBJIEHHOM TIOpsi/IKe TPOCTAaBJISIOTCS Tperio/ilaBaTesieM B 3aueTHble KHUDKKU
o0OyvarIuxcss W 3JIeKTPOHHble BeJOMOCTH. [lo pe3ysibTaTaM TIPOBe/leHUs] TPOLIeAYpbI




OLIeHMBaHUsl TIpero/iaBaTesieM ZieJlaeTcsi BbIBOJ, O pe3y/ibTaTax MPOMEXXYTOUHOW aTTecTalyy To
JIUCLIUTITUHE.

[Tpoueaypa oneHuBaHUsS (3ayeT) COOTBETCTBYeT [JEWCTBYHOIIMM B BYy3e TeKyLIUM
MoJIOXKeHUsIM, BK/ItoYass [losio)keHMe O PpeNWTHHIOBOM CHUCTeMe TeKyllero KOHTPOJs
yCIieBaeMOCTH U NTPOMEKYTOYHOM aTTeCTaluu CTYZ,eHTOB.
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