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1 IIOSICHUTEJIBHAS 3AIIMCKA

1.1 Heap AUCHUIUIMHBL. YIIyOUTh U PACIIMPUTh IPEICTaBICHHUE OyIyLIEro y4HTENs
MaTEMaTHKH O NOHATHH YMCIIA KK YJIEMEHTA COOTBETCTBYIOIIEH YACIOBON CUCTEMBI.

1.2 Mecto aucumniuebl B cTpykrype OOIL: {uctumnnmaa «UuciaoBble CUCTEMBD) OT-
HOCHUTCS K TUCHHIUIMHAM o0s3aTenbHoi yacti Oioka b1 (B1.B.03).

1.3 lucuun/juHa HanpapjieHa Ha (OPMUPOBaHMe CJIeYIOIMX KoMneTeHumii: YK-1,
[1K-2, OIIK-8:

YK-1. CnocoGeH ocymecTBIsATh MOUCK, KPUTHUECKUN aHAIM3 M CHUHTE3 MH(OpMAIUH,
IIPUMEHATh CUCTEMHBIN MTOAXOJ JJIsl PEIICHU IIOCTAaBICHHbIX 33/1a4, HHAMKATOPAMH JOCTHXKE-
HUS KOTOPOU SABJISIETCS:

e YK-1.1 [leMoHCTpUpYyeT 3HaHUE OCOOEHHOCTEH CUCTEMHOI'O M KPUTHUYECKOIO MBbIIILIE-
HUS ¥ TOTOBHOCTB K HEMY.

IIK-2. CnocolGeH OCyIIEeCTBIATh MEAarOrHYecKyl0 NeSTeIbHOCTh 1O TPOQPHIEHBIM
npeaMeraMm (AMCUUIUIMHAM, MOAYJISIM) B pPaMKax MPOrpaMM OCHOBHOI'O OOILIEro U cpeiHero oo-
ero o0pa3oBaHMs; HHIUKATOPAMH JTIOCTHKECHHUSI KOTOPO SBIISETCA:

e [IK-2.2 Bnaneer OCHOBHBIMM IOJOXEHUSAMHU KJIACCHUUECKHUX PAa3/lEIOB  Mare-
MaTHYECKON HayKH, CUCTEMON OCHOBHBIX MAaTEMaTHYECKUX CTPYKTYP U METOJIOB.

OIIK-8. Crioco0OeH oCyIIecTBIATh MeIarorniecKyo AesITeIbHOCTh HA OCHOBE CIICIIHAIb-

HBIX Hay4YHBIX 3HAaHUI, HHAUKATOPAMH JOCTH)KEHUS KOTOPOU ABJIAETCS:

e OIIK-8.3 [leMmoHCTpHpYET ClieHabHbIC HAYYHBIC 3HAHUS B T.4. B IPEJAMETHON 00a-
CTH

1.4 IlepeyeHb MJIAHMPYEMBbIX pe3yJbTATOB 00y4eHusi. B pe3yibrare usydeHus AUCLU-
IUIMHBI CTYACHT JOJDKECH

- 3HATh!

— AKCHOMaTHYECKOE MOCTPOEHUE YNCIIOBBIX CUCTEM,;

— IloHATHE MMHMMAaJIBHOTO PAaCLIMPEHUS IPU EPEXOIE OT OJHOM CUCTEMBI K IpYIOi;

— H3zomop¢usm paznuuHbIX MoJIeTe OHOM U TO K€ CHCTEMBI.

yMeTh:

— OO00CHOBBIBATh YHCIIOBBIE 3aKOHBI, UCIIOJb3YyeMbIE O€3 10Ka3aTeNbCTBA B IIKOJIBHOM

Kypce MaTeMaTHKH.

— CrpouTh MOJIENH YUCIIOBBIX CUCTEM.

BJIAJETh:

—  HaBBIKaMHM PEIICHUS TUIOBBIX 33/a4.

1.5 Obmas TpyaoeMKoOCTh IHCHHMIIMHBI «YHCIIOBBIE CUCTEMBD» COCTABIsAET 3 3a4eT-
ueix eqununi (nanee — 3E) (108 yacos):

1.6 O0bem AMCHMIVIMHBI M BUABI Y4eOHOI 1esiTe IbHOCTH

O0beM TUCHUIUIMHBI H BHIbI Y4e0HOH 1eATeIbHOCTH (3a04Hasi hopMa o0yUeHns1)

Bun yueoHoii paboThl Bcero yacoB Cemectp 7
O01mas TpyA0eMKOCTh 108 108
AyIUTOPHBIE 3aHATHS 16 16
Jlexuun 6 6
[TpakTrueckue 3aHATHS 10 10
CamocrosiTenpHas pabora 88 88
Bun utoroBoro KoHTpOIs 4 3a4€T




2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 3aounas ¢popma o0yueHus

AyIMTOpHBIE 3aHATHS Camocrosn-
HaumeHnoBaHue Bcero
Ne IIpakTnyeckue | TeJbHas
TeM (pa3aesioB) 4acoB Jlexkuun
3aHATHA padora
1. | Tema 1. AkcnomaTnueckas
14 2 2 10
TEOPHs HATypaIbHbIX YUCEI
2. | Tema 2. YnopsiioueHHbIE
MHOKECTBA U CUCTEMBI.
14 2 2 10
AKcuomaTtnydeckast Teopus
LIEJIBIX YHCET
3. | Tema 3. AxcuomaTuueckas 16 9 14
TEOPHS PAIIMOHATILHBIX YUCEI
4. | Tema 4.IlocnemoBaTeIEHOCTH B 10 10
HOPMHPOBAHHBIX TOJIAX
5. | Tema 5. AxcuomaTudeckas 16 9 14
TEOPHS ACHUCTBUTEIBHBIX YHCEI
6. | Tema 6. Akcuomaruueckas 20 20
TEOPHUs KOMIUIEKCHBIX YHCEN
7. | Tema 7. JIuHeliHble anreOpsI
P 14 2 2 10
HaJI ITOJISIMHA
3auér
4
HUTOI'O 72
6 10 88
HNHTepakTHBHOE 00yUYeHHe MO TUCIUIINHE
®opMma Koa-
HaumeHnoBaHnue Buna p
No HHTEPAKTUBHOIO BO
TeM (pa3aesioB) 3aHSATHSA
3aHATHS JacoB
1. | Tema 2. YnopsoueHHbIE MHOKECTBA U paboTa B MaJbIx
CUCTEMBI. AKCHOMAaTHIEeCKast TCOPHSI IIEITBIX np rpymmax 2
qucen
2. | Tema 5. AkcuoMmaruueckasi TEOpusi JCHCTBHU- - paboTta B MaJIbIX 9
TEJIbHBIX YUCeI p rpynmax
3. | Tema 7. JIuneiinblie anredpsl Ha/l HOISAMH . paboTta B MaJbIxX 2
p rpynmax
HUTOr'0 6

3 COJIEP)KAHUE TEM (PA3/EJIOB)




1. AkcuoMaTHuyecKasi TEOPUSI HATYPAJIbHBIX YK Ces

DopMyIUpOBKa AKCMOMAaTUYECKOW TEOPHUM HATypasbHbIX uuces. CBOWCTBA CIOXCHUS U
YMHOKCHMSI HATypaJbHBIX 4YMCeNl. Teopemsl, MOArOTaBIMBAIOLIME BBEACHHUE IOpsaKa Ha N.
Onpenenenne u csoiictBa HepaBeHCTB Ha N. Teopema O CylIeCTBOBAaHMHM HAaWMEHBUIETO U
HauOOJIBILIEr0 3JIEMEHTOB B IOJMHOYKECTBAX HATypajbHBIX YUCENl. BECKOHEUHOCTh MHOYKECTBA
HaTypaJIbHBIX 4Kcell. HaTypallbHbIe KpaTHBIE U CTENIEHHU 3JIEMEHTOB IOIYIPYIIbI, HX CBOMCTBA.
KareropnuHocTh aKkCMOMAaTHYECKOM TeOpUM HaTypaibHbIX uMcen. Axcuomaruka Ileano. Onpe-
JICJICHNE, CYyNIECTBOBAHUE U €IIMHCTBEHHOCTb CYMMBI U IIPOM3BEIEHUSA. DKBUBAJICHTHOCTD JIBYX
(bOopMyYITHPOBOK aKCMOMATHUECKOW TEOpHM HATypalbHBIX uncen. HezaBucumocts akcuom Ilea-
HO. He3aBuCHMMOCTb aKCHOMBI MHAYKIMH, U €€ POJIb B apu(pMeTUKE. DKBUBAJICHTHOCTh aKCHOMBI
WHIYKIUU U TEOPEMBI O HAUMEHBIIIEM JIEMEHTE.
2. Ynopsiio4eHHble MHOKECTBA U CHCTEMbI

OnpeneneHyue ynopsoue€HHOTO MHOYKECTBA, YHNOPSAJOUYEHHOW TPYIIIbI, YHOPSIOUYEHHOTO
Konbla. CBOMCTBA 2JIEMEHTOB JIMHEWHO YIHOPSAOYEHHOro Kousiblia. Kpurepuil cymectBoBaHus,
OJIHO3HAYHOCTU U MPOAOJDKEHMS IOpsiika B Koable. [IpuMepsl kosenr ¢ HEOAHO3HAYHBIM
MOPSIIKOM, C HEApXUMEIOBBIM MOPALKOM. Teopema 0 €AMHCTBEHHOCTH MOPsIIKa B IOJYKOJIbLE
HaTypaJbHBIX 4YHUCEJI. AKCHOMAaTHYeCKas Teopus LenbIX uucen. [lepBuuHblE TEpMUHBI U
akcuombl. CBolicTBa LenbIX uucen. Teopema o mnopsake Ha Z. HenpoTuBopeuuBOCTH U
KaTerOpUYHOCTh aKCHOMAaTUYECKON TEOPHH LIEIIbIX YUCEL.

3. AKcHOMATHYeCKasi TEOPHsl PAIIMOHAJIBHBIX YHCeJI

[TepBuuHble TepMUHBI U akcHoMbl. CBOWCTBA pallMOHANbHBIX Yucesl. Teopema O Mopsjke
MOJIsL pallMOHANBHBIX YKcell. Teopema O CylIecCTBOBAaHUH B JIMHEWHO CTPOTO YHOPSJOUYESHHOM I10-
JIe TIOATOJISA, U30MOP(HOTO MOJII0 PAMOHANBHBIX YKcell. [TOTHOCTh MOJ pallMOHATBHBIX YH-
ces. HempoTuBOpEeYHBOCTh U KATETOPUYHOCTh aKCHOMATHUECKON TEOPHH PAIllHOHATBHBIX YUCEIL.

4. IocsienoBaTeJbHOCTH B HOPMHPOBAHHBIX MOJISAX

Omnpenenenne u cBoiicTBa HOpMBL. [Ipumepsl HOpMmHpoBaHHBIX mosield. CBoiicTBa
HKBUBAJIEHTHOCTH, (PYHIaMEHTaIbHOCTH, CXOJUMOCTH, OTPAHUYEHHOCTH MOCIIE0BaTEIbHOCTEH
HOPMHMPOBAaHHOI'O  IOJIsS, JIMHEHHO  YIOPSJAOYEHHOTO IOJIA, AapXMMEIOBCKH JIMHEWHO
YIOPAIOYEHHOT'O MOJIA.

5. AkcuomaTnyeckasi TeOpusl AeCTBUTEIbHBIX YHCeJT

[lepBruuHble TEpMHUHBI U aKCHOMbI. CBOMCTBA JEHCTBUTENIbHBIX YHCEI: JIEUCTBUTEIBHOE
YUCIIO €CTh MPENEN MOCIEeA0BAaTEIbHOCTH PAlMOHAIBHBIX YHCEJI, CYIIECTBOBAHUE KOPHS HATy-
pPaJbHOW CTENEHU U3 MOJIOKUTEIBHOIO IEUCTBUTEIBHOIO YHCIIA, EAUHCTBEHHOCTD MOpSAAKA B R,
T€OpeEMa O IBOMHOM MOCIEA0BATEIBHOCTH, TEOPEMA O CeUeHNU. HenmpoTUBOPEUNBOCTh U KATEro-
PUYHOCTb AKCHOMATUYECKON TEOPUU AEUCTBUTEIBHBIX yncen. [IoHsaTHe 0 p-aAudyecKux Ynciax.
6. AkcuomMaTnuyeckasi TeOpUsi KOMILJIEKCHBIX YHCeJl

[lepBuuHbIe TEPMHUHBI U aKCHOMbI. CBOICTBAa KOMIUIEKCHBIX Yucesl. TeopeMbl O MOpsiaKe
Ha C. HenmpoTHBOPEUMBOCTh M KATETOPUYHOCTh AaKCHOMATHYECKON TEOPUU KOMIUIEKCHBIX YUCET.

7. JIuHeliHble aJaredpbl HAJ MOJIAMM

Jluneitnble anreOpsl Haa noseM. basuc u panr nuHeitHoN anreOpsl. JIMHelHbIE anreOpbl
KOHEYHOI'0 paHra Haj MoJieM KOMIUIEKCHBIX uucell. JInHeiHble aareOpsl KOHEYHOTO paHTa Haj
MOJIEM JIEUCTBHUTENBHBIX uncel. Teopema @pobennyca. [lonstue o Teopeme Kamm.

4 METOJUYECKHUE PEKOMEHJALIMHY (YKA3AHMS) AJ151 CTYJEHTOB IO
U3VUEHUIO JUCUMILIAHBI

4.1 O0mue MeToAUYECKHE PEKOMEHAALMHU
CornacHo y4e0HOT0 TUTaHA OpraHu3alvs Y9eOHOM NeATeTbHOCTH M0 NUCIUIUTHHE «Yucmao-
BBIE€ CHCTEMBI» IMPEAYCMATPUBACT CIENyIOmre (GOPMBI: JISKIHS, MTPAKTUUECKOe 3aHSATHE, CaMO-
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CTOsITeNIbHAs paboTa, KOHTPOJbHAs paboTa. YcCHenHoe u3ydeHue Kypca Tpedyer OT CTyJSHTOB
MOCEIIEHUS JeKIUI, aKTUBHOM pabOThl HA CEMUHApax, BHIMNOJIHEHHS] BCEX Y4YEOHBIX 3aJaHUN
IIPENo1aBarelis, 03HAKOMJICHHUs] OCHOBHOM U JIOIIOJIHUTEIIHOM JINTEPATypPOH.

4.2 Metoauyeckue peKOMEHIAIMHU 10 MOAT0TOBKE K JeKIUSAM

Kypc nexumii cTpouTcs Ha OCHOBE YETKUX MOHATUN U (OPMYIMPOBOK, TaK KaK TOJIBKO
IIPU TaKOM IOXO0/I€ CTYJIEHTHI IPUOOPETAIOT KYJIbTYPY aOCTPAKTHOTO MBILUICHUS, HEOOXOIUMYIO
JUTSL BBICOKOKBITM(DUIIMPOBAHHOTO CIIEIIUAIMCTA B JIFOOOH OTpaciy 3HaHWH, a TakKe Ha pazbope
TUIIOBBIX 33/1a4 U aJrOpUTMOB X pemieHus. Heobxonumo nzberatb MEXaHMYECKOTO 3alMChIBa-
HUS TEKCTa JIEKIUHU 0€3 OCMBICIMBAHUS €TO COJIEPKAHMS.

4.3. MeToan4yeckne peKOMEH/IAIMHU 10 MOAT0TOBKE K MPAKTHYECKUM 3aHATHAM

IIpu moAroToBKE K MPAaKTUYECKUM 3aHATUSAM CTYIEHT JOJIKEH IIPOCMOTPETh KOHCIIEKTHI
JEKIUH, PEeKOMEHIOBAHHYIO JIUTEPATypy IO JaHHOH TeMe; MOATOTOBHUTHCA K OTBETY Ha KOH-
TPOJIbHBIE BOIIPOCHI.

4.4. MeronnuecKkue yKa3aHusl K CAMOCTOSITeIbHOM padoTe CTyIeHTOB
JU1st yCHenHoro yCBOSHHS JUCIUTUIMHBI HE00X0/IMMa MPpaBIIIbHAS OpraHU3aIus camMo-
CTOATEIbHON paboThl CTYJEHTOB. JTa paboTa JOKHA COJIEPIKATH:

—peryJsipHyto (€KeHeIeIbHYI0) TPOpaboTKy TEOPETHYECKOr0 MaTrepuasia Mo KOHCIEKTaM
JIEKIMI U PEKOMEHIOBAHHOM JINTEPATYPE;

—perymspHylo (eXeHeleIbHYI0) MOATOTOBKY K MPAKTUYECKUM 3aHATUSAM, B TOM YHCIIE BbI-
MOJIHEHUE IOMAIIIHUX 3a/1aHU;

—IOJrOTOBKA K KOHTPOJIbHOM paboTe U €€ YCHEIIHOE BBIIIOJIHEHUE.

B kauectBe 0Opasia pelieHus 3a1ay cieayer Oparh Te peuieHus, KOTOpble MPUBOINUIIHICH
IpenojaBaTesieM Ha JEKUUAX WIM BBIIOJHAJIUCH HA MpaKTHUYEeCKUX 3aHsATUsX. [Ipu nossienun
KaKux-1100 BOMPOCOB ClieyeT oOpamiarbes K MpernogaBaTeliio B 4achl ero KOHCynbTauuid. Kpu-
TE€pHEM KaueCTBa YCBOCHHS 3HAHUN MOTYT CIIYKUTh aTTECTAllMOHHbIE OLIEHKH O TUCUUIUINHE U
TEKYIIHE OLEHKH, BBICTaBIISIEMbIE IIpENoOJaBaTesieM B TeueHue cemectpa. [Ipum moaroroske k
KOHTPOJIbHOM paboTe Mo onpeAeseHHOMY pa3felly JUCHMIUIMHBI MOJE3HO BBIMHMCATH OTAEIBHO
Bce (hopMyIibl, OTHOCAIIMECS K JTaHHOMY pasJielly, U BCE€ HCIOJb3yeMble B HUX 0003HaueHUs.
Taxoke pu NOArOTOBKE K KOHTPOJBHON padoTe cienyeT MPOoCMOTPETh KOHCHEKT MPAKTUYECKHX
3aHATUH W BBIIECTUTH B MPAKTUYECKUE 3aJjaHMsl, OTHOCALIMECS K JaHHOMY paszaeny. Ecnu 3ana-
HUS Ha Kakue — TO TeMbl He ObUIM pa300paHbl Ha 3aHATUAX (WK PELICHUS KOTOPBIX OKa3alHuCh
HE TMOHATHIMU), CJIENYyeT 00paTUThCA K Y4eOHOM JTuTepaTrype, peKOMEHAOBAaHHOW MperojaBare-
JeM B KauecTBe UCTOYHHKA cBelleHUH. [1o1e3H0 npu moaroToBke K KOHTPOJIBHOM paboTe camo-
CTOSATEIBHO PEIINTh HECKOJIBKO TUIMMYHBIX 33JJaHUI MO0 COOTBETCTBYIOIIEMY pa3zeiny. B kaxaom
ceMecTpe NpeaycMaTpuBaeTcs IpoBeIeHHe 0IHOW KOHTPOJIbHOM paboTHI.

B Teuenue nmpenogaBaHus AUCUUIUIMHBI «UHMCIOBBIE CUCTEMBI» B KauecTBe (HOpM TEKyIlel aT-
TECTALMU CTYJIEHTOB UCIIOJIb3YIOTCS Takue GopMbl Kak, koMibioTepHslii TecT (CO0 BITIY).
4.5. Meroanuyeckue yKa3aHus K 3a4eTy

Pabouas mporpamma COJEpXHUT NPOTrpaMMy 5K3aMEHOB U 3au4€TOB, KOTOpas MO3BOJMT
Haubozee 3(hPeKTUBHO OpraHU30BaTh MOATOTOBKY K HMM. DTO NPOIIECC, B T€YEHHUE KOTOPOTO
IPOBEPSIIOTCS TIOJIyUEHHbIE 3HAHUA 32 KypC (CeMecTp): ypOBEHb TEOPETUUECKUX 3HAHWM; pa3BU-
THE TBOPYECKOTO MBIIUICHHUS; HABBIKM CAMOCTOSATEIbHON pabOThl; yMEHHE CUHTE3UPOBATh MOJIY-
YEHHBIE 3HAHUS U IPUMEHSATH UX B PELIECHUE NIPAKTUYECKUX 3a]1a4.

YueOHO-MeToANYeCKOe o0ecTieYeHrne CaMOCTOSITEeIbHOIH padoThI
CTYACHTOB 110 JUCIHUIIJINHE

® / KoanuecTBoO
HauMenoBanue OPMBI/BHARI . 4acoB, B
Ne CaMOCTONAITEILHOM
pa3aeJa (TemMbl) COOTBETCTBHM C
padoThI
y4eOHO-




TeMATHYECKUM
IIAHOM
1. | Tema 1. AkcuoMaruyeckasi TEOpusi [ToaroToBka Kk CeMUHAPCKUM 10
HaTypaJIbHBIX YHUCEIl 3AHSATUSIM.
2. Tema 2. YniopsimoueHHbIE MHOXKECTBA
U CHUCTeMBI. AKCHOMAaTHYeCKas HoxroToska k cemuHapeKuM 10
TEOpHsl HENbIX YHCell SAVITHIM.
3. | Tema 3. AkcuomaTtnueckas Teopus KonrponsHas padora (nuce- 14
paloHaIbHBIX YHCEI MEHHBIA KOHTPOJIb)
4. | Tema 4.IlocnenoBaTenbHOCTH B [loaroroBka Kk cEeMHUHAPCKUM 10
HOPMHUPOBAHHBIX MOJIAX 3aHSTUSIM.
5. | Tema 5. Akcuomaruueckas Teopus Konrponsnas padora (nuce- 14
JEHCTBUTENBHBIX YHCET MEHHBIA KOHTPOJIb)
6. | Tema 6. Akcuomarnueckas Teopus [loaroroBka Kk cEeMHUHAPCKUM 20
KOMIUIEKCHBIX YHCEI 3aHSTHSIM.
7. | Tema 7. JIunelinpie anre6ps! Hax no- | [loAroroBka K cEeMHUHAPCKUM 10
JSIMU 3aHSTHSIM.
UToro 88
5 HPAKTUKYM IO JUCHUIIJIMHE
HanneHoBAHIe Beero AYIUTOPHBbIE 3aHATHUS Camocrosn-
Ne IIpakTnyeckne | TeJbHast
TeM (pa3aesoB) 4JacoB Jleknun
3aHATHSA pabora
8. | Tema 1. Akcuomaruueckas 14 2 5 10
TEOpHs HaTypaJIbHBIX YHCEI
9. | Tema 2. YnopsisoueHHbIE
MHO>KECTBA U CHCTEMBI. 14 5 5 10
AxcuomaTtnueckast Teopus
L[EJIBIX YUCell
10.| Tema 3. AkcuoMarudeckas 16 ) 5 14
TEOpHUs pallMOHATIbHBIX YHCEIl
11.| Tema 4.IlocnenoBaTENIbLHOCTH B 10 ) i 10
HOPMHUPOBAHHBIX MOJISIX
12.| Tema 5. AkcuoMaruyeckas 16 ) 5 14
TEOpHsl IEHCTBUTENIBHBIX YHCEll
13.| Tema 6. AkcuoMarudeckas 20 ) i 20
TEOPHUsI KOMIUJIEKCHBIX YHCEI
14.| Tema 7. JIuneitabie anreOps 14 9 5 10
HaJ TOJISIMH
3auér 4
uToro 72 6 10 88

Tema 1. AkcnomaTudeckas TCOPHA HATYPAJIbHBIX YUCCIT

3anstue Nel (2 yaca)
DopMyJIHPOBKAa aKCHOMAaTUYECKOW TEOPUU HATypajbHbIX yncesl. CBOMCTBA CIOKEHUS U YMHO-
JKEHHUS HaTypajbHBIX yKcelsl. TeopeMbl, MOArOTaBIMBaIOIINE BBeIeHne nopsaka Ha N. Ompene-
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JIeHHe U cBOMcTBa HepaBeHCTB Ha N. Teopema o CylecTBOBaHUM HAUMEHBILIETO U HAUOOJIBIIETO
9JIEMEHTOB B IMOJAMHOXECTBaX HATypaJbHBIX YMCeNl. BeCKOHEUHOCTh MHOXKECTBA HATypaJbHbBIX
grcen. HarypanbHbie KpaTHBIC U CTETICHU DJIEMEHTOB IMOTYTPYIIIbBI, KX CBOMCTBA.
Kareropu4HocTh akcHOMaTHUYeCKOIl TEOPUU HATypalbHbIX uynced. OnpeneneHue, CylecTBOBaHUE
U eIMHCTBEHHOCTh CYMMBI U Mpou3BeaeHus. Akcnomaruka [leaHo. DKBHBaIEHTHOCTh ABYX (hop-
MYJIUPOBOK aKCHOMAaTHUECKON TEOPUH HAaTypaibHbIX uncen. HezaBucumocTs akcuom [leano.
He3aBrucuMOCTh aKCHOMBI MHAYKIIUU U €€ POJb B apu(MeTHKe. DKBUBAJICHTHOCTh aKCHOMBI MH-
IYKIIMH U TEOPEMBI O HAMMEHBIIIEM JIEMEHTE.
Jlureparypa:
1. Cwmomun, FO.H. Yucnossie cuctemsr / FO.H. Cmonun. Yue6. ITocobue. — M.: Hayka,
2009. - 112 c.
2. Jlapun, C.B. Yucnossie cuctemsl / C.B. Jlapun. Yue6. [Tocobue mist cTya. mes. By30B. —
M.: U3parenbckuit nuentp «Akanemusi», 2001. — 160 c.
3. Kupunnos, A. A. Uto Takoe yucno? / A.A. Kupuios. — M.: Hayka, 1993, 79 c.

Tema 2. YnopsizoueHHbIe MHOKECTBA H CHCTEMbl. AKCMOMAaTHYeCKasi TEOPHUS LeJbIX YHcel

3ansatue Ne2

OnpezaeneHue ynopsa04eHHOT0 MHOKECTBA, YIOPAA0YEHHON IPYIIIIBL,

YIOPSA0YEHHOT0 KoJiblia. CBOMCTBA 3JIEMEHTOB JIMHEHHO YIOPSIOUEHHOTO KOJIbLIA.

Kpurepuii cyiiecTBoBaHMsI, 0THO3HAYHOCTH U IIPOIOJIKEHHUS OPSI/IKA B KOJIBLIE.

[Tprmeps! KoJIel] ¢ HEOJTHO3HAYHBIM HOPSAIKOM, C HEAPXUMEIOBBIM IOPSIIKOM.

Teopema 0 eIMHCTBEHHOCTHU HOPSI/IKA B OJIYKOJIbLIE HATYpPAJIbHBIX YHCEI.

[TepBuuHble TepMHUHBI U akcuOMbI. CBOICTBa LIebIX uyncen. Teopema o nopsake Ha Z.

HenpoTuBopeunBOCTh U KATETOPUUYHOCTH AKCMOMAaTHYECKON TEOPUH 1IEIIbIX YUCEI.

Jlureparypa:

1. Momnun, ®. D. Yucnossle cuctemsl / @. 3. Monun. — HoBocubupcek: Hayka, 1985. — 123 c.
1938. - 186 c.

2. Kupunnos, A. A. Uto takoe uucno? / A.A. Kupunnos. — M.: Hayka, 1993, 79 c.

Tema 3. AkcnomaTu4ecKas TeOpPHs PALHOHATBbHBIX YHCe
Tema 4.I1ocien0BaTEIHLHOCTH B HOPMUPOBAHHBIX MOJIAX
OmnpeneneHue U CBONCTBa HOPMBI.
CBoiicTBa  SKBHBAJCHTHOCTH,  (YHJAAMEHTAIBHOCTH,  CXOJUMOCTH,  OTPAaHUYCHHOCTH
M0CJIEI0BATEIbHOCTE HOPMUPOBAHHOTO MOJIS, JIMHEHHO YIOPSAI0YEHHOTO MO, apXUMEI0BCKH
JIMHENHO YIOPSIA0YEHHOTO TOJIA.
3anstue Ned (2 gaca)
[TTOTHOCTP OISt pAIMOHATEHBIX YUCETT.
HempoTuBopeunBOCTh U KATETOPUYHOCTH AKCHOMATUYECKOW TEOPUU PALMOHATBHBIX YHUCE.
Jlureparypa:
1. Jlapun, C.B. YUucnossie cuctemsl / C.B. Jlapun. Yue6. [Tocobue nmst cTyn. nem. By30B. — M.:
N3narensckuit ieHTp «Akamnemusi», 2001. — 160 c.
2. Momnun, ®. D. Yucnossle cuctemsl / @. 3. MonwH. — HoBocubOupck: Hayka, 1985. — 123 c.

Heuaes, B.1. Yucnoseie cuctemsr / B.1 Hewaes. — M.: [Ipocsemenue, 1975. 200 c.
Cwmonun, F0.H. Yucnossie cuctemsl / FO.H. Cmonun. Yue6. [Tocobue. — M.: Hayka, 2009. —
112 c.

5. ®edepman, C. YUucnossie cuctembl. OcHoBaHus anreOpsl u ananuza. / C. dedepman. — M.
Hayxka, 1971. —440 c.

Hw

Tema 5. AkcuoMaTH4ecKas TeOpHH AeliCTBUTEIbLHBIX YHCeJI
TeMa 6. AkcHOMATHYECKAS] TEOPHUSI KOMILIEKCHBIX YHCeJT



[lepBUYHBIE TEPMUHBI U AKCUOMBI.

CBolicTBa KOMIUIEKCHBIX YHCEII.

Teopemsl o nopsizike Ha C.

HenpoTuBOopeunBOCTh M KATETOPUYHOCTH AKCHOMATHYECKON TEOPUU KOMILIEKCHBIX YHCEIT

3ansaTue Ne4 (2 yaca)
[TepBUYHBIC TEPMUHBI U AKCUOMBI.
CBoiiCTBa NEUCTBUTEIBHBIX YUCEI: ACHCTBUTEIBLHOE YUCIIO €CTh MpENes MOCIeA0BaTeIbHOCTH
paroHaTbHBIX YUCEII, CYIIECTBOBAHNE KOPHS HATYpPAIBHON CTEIICHU U3 TOJOKUTEIBHOTO JICH-
CTBUTEIILHOTO YHCJIA, €IMHCTBEHHOCTh TOpsJiKa B R, Teopema o IBOWHOM MOCIEA0BAaTEIbHOCTH,
TeopeMa O ceueHUU. HenmpoTUBOPEUMBOCTh U KATETOPUYHOCTh aKCMOMATUYECKOW TEOpUHU AEH-
CTBUTEIBHBIX uncen. [IoHsaTHE 0 p-aiuyecKnX Yuciiax
Jlureparypa:
1. Jlapun, C.B. Hucnossie cucremsl / C.B. Jlapun. Yue6. [TocoOue ans cTya. nea. By30B. —
M.: Uznarenbckuii neHTp «Axaaemusi», 2001. — 160 c.
2. Monun, ®. 3. Yucnosslie cuctemsl / @. 3. Moaun. — HoBocubupck: Hayka, 1985. — 123

c.
3. Cmomnun, FO.H. Yucnossie cucremsl / FHO.H. Cmonun. Yueb. [Tocobue. — M.: Hayka,
2009.-112c.

4. Heuvaes, B.W. Yucnoseie cuctemsl / B.1 Heuaes. — M.: [IpocBemenune, 1975. 200 c.
5. Kupmmios, A. A. Uto takoe uncno? / A.A. Kupumios. — M.: Hayka, 1993, 79 c.

Tema 7. JInneiinble aaredpbl HaJ NOJIAMHA

3anstue Ne5 (2 gaca)

Jluneiinsle anreOpbl Haj noneM. baszuc u paHr nuHelHON anreOpsl. JInHelHbIe anreOpbl KOHEU-
HOTO paHra HaJl M0JIeM KOMIUIEKCHBIX yKcen. JInHeiiHble anreOpsl KOHEYHOTO paHra Haj MoJeM
JericTBUTENbHBIX uncen. Teopema OpodbeHunyca

Jlureparypa:
1.  Kanrop, N.JI. CononoBuukoB A.C. I'unepkommiexcusie yncna / M.JI. Kantop. — M.:
Hayxka, 1973. — 144 ¢
2. Iloutpsarun, JI.C. O600menus uucen / JI.C. ITontpsrun - M.: Hayka, 1986, ¢.177.

6 IMAAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISI (CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OneHoYHBIE CPEICTBA, MOKA3ATEJN M KPUTEPHH ONEHUBAHUS KOMIIETEHIUH
HNupexc
KOMILE Ounenounoe IMoka3aTenu Kpurtepun ouennBanus
CpeacTBo OLICHUBAHUSA c¢opMHPOBAHHOCTH KOMIIETEHUM A
TeHIUHN
KonTposnbHast pabota He 3acUMTHIBaeTCH,
€CJIN CTYJEHT:
1) nomycTui 4uciao omuOOK U HEI0UETOB,
Huzkni MIPEBOCXOALIEE HOpPMY, MpPU KOTOPOH
YK-1, [TucbmeHHast | (HEYJIOBJIETBOPUTEIHHO)| MOXKET OBITh JTOCTUTHYT TTOPOTOBBIN TOKa-
[IK-2, | xoHTponbHas 3aTelb;
OIlK-8 paborta 2) WM eciu MPABWIHHO BBITOTHWI MEHEE
TIOJIOBUHBI PaOOTHI.
. CTyneHT MpaBWIIbHO BBIMIOJIHUI HE MEHee
[Toporossiii
MOJIOBUHBI PaOOTHI WITH JTOTTYCTHIT:
(Y1OBIETBOPUTEIIBLHO)
1) He GoJee ABYX IrpyOBIX OMIMOOK;
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2) wiu He Oonee OAHOW TpyOOW M OJHOMN
HEerpyOoii OIMOKHY U OJTHOTO HEJI0UeTa;

3) wimu He Ooiee IBYX-TpeX HETPyObIX
OIINOOK;

4) win ogHON HerpyOoil OMMOKU M Tpex
HE/I0YETOB;

S)unu mpu OTCYTCTBUU OMIMOOK, HO TIPH
HAJIMYUU YEThIPEX-MATH HEJ0UYETOB.

CTyneHT BBIOJHUI PAabOTy MOJHOCTHIO,
HO JIONTYCTHJI B HEH:

bazoBslii (xopor1o) 1) He Oonee ogHON HErpyOOH OMIMOKU U
OJIHOTO HEJIOYETA;

2) unu He OoJiee BYX HEJOYETOB.

Crynent 1) BbimosiHuMA paboty 6e€3 omu-
OOK M HEJI0YETOB;

Bricokuii (0TIMYHO)
2) nonmycTHi He 6oJiee OJTHOTO HeJoveTa.

6.2 HpOMe?KyTO‘lHaﬂ aTTecTalus CTYACHTOB 10 TUCHUIIJINHE

IIpomexyTOouHast arrecTanys SBISIETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYAEHTOB, IPUOOPETEHHBIX B MPOLECCE U3YUECHUS AUCHUILIUHBI. DPOPMOI IPOMEKYTOUHOM atT-
TECTALlUU 110 TUCIHUILIMHE SBIISIETCS 3a4€T/IK3aMeH.

Jl1s OLlCHUBAHUS PE3YJIBbTaTOB OCBOCHUS AUCIUIUIMHBI IIPUMEHSETCS CICAYIOIINE KPUTeE-
pYH OLICHUBAHMSL.

IIpomexxyTo4dHast aTTecTanus ABISETCA IPOBEPKON BCEX 3HAHNUMN, HABBIKOB U YMEHUH CTYJICHTOB,
nproOpEeTEHHBIX B Mpoliecce U3ydeHUs AUCUUIUINHBL. DOopMOii MPOMEKYTOUHOM aTTeCTalluK MO
JUCLHUIIIIMHE SIBIIETCA 3a4€T, DK3aMEH.

J1s oLleHMBaHUs PE3yJIbTATOB OCBOEHUS JUCLHUIIIINHBI IPUMEHSETCS CIEAYIOLUE KPUTEPUU
OLICHUBAHMSL.

Kpurepun ouneHnBaHusi yCTHOIO 0TBETA HA MPAKTUYECKOM 3aHSITUM,
ceMHHape

Pa3BepHyTHIN OTBET CTYyAEHTA AOJKEH MPEICTABIATH COOOM CBA3HOE, JIOTUYECKH MOCIIE-
JIOBaTEJIbHOE COOOIIEHNE Ha 3a/laHHYI0 TeMY, IMOKa3bIBaTh €ro yMEHHUE NMPHUMEHSTh OIpesese-
HUS, TIPaBUJIa B KOHKPETHBIX CITydasx.

Kpurepuu onienuBanus:

1) MOIHOTY M MPaBUIBHOCTH OTBETA;

2) cTeneHb OCO3HAHHOCTH, IOHUMAaHUS U3y4eHHOT0;

3) si3p1KOBOE 0OPMIIEHHE OTBETA.

OueHka «OTJIMYHO» CTaBUTCS, €CIH:

1) cTyaeHT moJHO M3NaraeT Marepuall, JaeT MPaBUIbHOE ONpeeseHUe OCHOBHBIX MOHS-
THH;

2) oOHapy>XMBaeT MOHUMAHWE MaTepualia, MOXET 00OOCHOBATH CBOM CYXKJCHHS, IIpUMe-
HUTh 3HAHUA HA MPAKTUKE, IPUBECTH HEOOXOIMMBIE IPUMEPHI HE TOJIBKO U3 YUeOHUKA, HO U Ca-
MOCTOSITEJIbHO COCTaBJICHHBIE;

3) uznaraetr MaTtepual Mociae0BaTeIbHO U MPABWIBHO C TOYKH 3PEHUSI HOPM JIUTEPATYP-
HOTO SI3bIKA.
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«XOpOIIO» — CTYJEHT JaeT OTBET, YJOBICTBOPSIOMINNA TEM K€ TPeOOBAHUIM, YTO U IS
OTMETKH «5», HO TomycKaeT 1—2 ommOKH, KOTOpPBIE caM K€ HCIpaBisieT, U 1—2 Hegodera B 1O-
CJIEIOBATEIILHOCTH U SI3BIKOBOM O(OPMIICHUH H3JIaracMoro.

«YyJ0BJIETBOPUTEJIBHO» — CTYJCHT OOHAPY)XMBAET 3HAHUE M MOHUMAHHE OCHOBHBIX I10-
JIOKCHUH TaHHOU TEMBI, HO:

1) u3maraetT MaTepuall HEMOJIHO U JIONYCKAaeT HETOYHOCTH B ONPEICICHUN TOHATHH WIH
(dbopMyIHpOBKE MPABUI;

2) HE yMEET JOCTaTOYHO TIIyOOKO M JOKA3aTeJIbHO 00OOCHOBATH CBOM CYXKJICHUS U TIPUBE-
CTH CBOU IIPUMEPHI;

3) u3naraetr MaTepHall HeTMOCAEA0BaTEIbHO M JOIYCKAET OMUOKH B SI3IKOBOM O(hopmiie-
HHMH H3/1araeMoro.

OueHka «Hey0BJIEeTBOPUTEJIbHO» CTaBUTCS, €CIU CTYACHT OOHApY)KUBAeT HE3HAHHE
OOJIBIIIeH YacTH COOTBETCTBYIOIIETO BOIPOCA, JOMYCKAeT OMMOKHA B (POPMYITHPOBKE Ompeserie-
HUW U TpaBUJI, UCKAXKAIOIIHE UX CMBICI, OCCIOPSIIOYHO M HEYBEPEHHO H3JaraeT MaTepual.
OueHka «2» OTMEUaeT TaKue HEAOCTATKU B IMOATOTOBKE, KOTOPHIE SBIISIIOTCA CEPHE3HBIM Ipe-
MATCTBUEM K YCIIEIIHOMY OBJIaJICHUIO MOCIEAYIOIINM MaTEPUATIOM.

Kpurepun oueHuBaHusi KOHTPOJbHBIX PadoT

OneHka «OTJIMYHO» CTABHUTCS, €CIIH CTY/CHT:
1. BemoaHWI paboTy 6€3 OMMO0K U HET0UYCTOB;
2. MOTMyCTHIT He O0Jiee OTHOTO HEJA0YeTa.

OuneHka «XOpoOWIO» CTaBUTCS, €CIU CTYACHT BBIOJIHUI pabOTy MOJTHOCTHIO, HO JIOMYCTHJ B
HEH:

1. He Gonee o/1HOI HETPYOOI OMIMOKU M OAHOTO HEOYETa;

2. unu He 6oJiee ABYX HEJ0UETOB.

OneHka «yA0BJETBOPUTEIBLHO» CTABUTCS, €CJIA CTYJCHT NMPABUIHHO BBIMOJHUI HE MEHEe I10-
JIOBUHBI pa0OTHI WU IOMYCTHUIT:

. He Oonee ABYX IpyObIX OMINOOK;

. WM He O6oJiee oAHOM TpyOoi U 0OIHOM HerpyOOii OMKUOKK U OJJTHOTO HEJI0UETa,

. WM He 6oJjiee IBYX-TpeX HerpyobIX OLUIMOOK;

. WM OJHOM Herpy0oii OMKOKH U TPEX HEIOUETOB;

. WJIH TIPU OTCYTCTBUU OIIUOOK, HO MPH HATMIWH YETHIPEX -TISITH HEJIOUYCTOB.

DN AW N —

OlIeHKa «HeyIlOB.HeTBOpPlTe.]IbHO» CTaBUTCs, €CIIN CTy,)IeHTI

1. momycTui 4mMcio OMMOOK W HEOUETOB MPEBOCXOJAIIEe HOPMY, TIPU KOTOPOH MOXKET OBITh
BBICTABJICHA OIICHKA «3»;

2. WM €CIIH MPABUIIHHO BBITIOIHIII MEHEE MOJOBUHBI PAOOTHI.

Kpurepun oneHuBanus Ha 3auyere
O1eHKa «3a4TE€HO» BBICTABISACTCA CTYACHTY, €CIIU:

® 3a/1aHus, pa3MeIleHHbIe B DIEKTPOHHON HHPOPMAIIMOHHO-00pa30BaTeIbHON cpee
BI'TIY Beimonnens! Ha 60 u 60s1€e MPOLIEHTOB;

® OH MMEET MOCENAeMOCTh MPAKTUYECKUX 3aHITUH HE MeHee 60 MPOLEHTOB.

e OleHKA «HE 3aYTEHO» BBICTABIIAECTCS CTYAEHTY, €CIIH:

® 33/1aHus, pa3MeIleHHbIC B DIIEKTPOHHON HHPOPMAITMOHHO-00pa30BaTeNbHON Cpee
BI'TIY BbeimonHEeHbI MeHee ueM Ha 60 IPOIEHTOB;

® OH MMEET MOCENIaeMOCTh MPAKTUUECKUX 3aHATUI MeHee 60 MPOIEHTOB (UCKIIOYEHUE
COCTaBJISIIOT CTYJEHTHI, IPOMYCTUBIINE 3aHATHS 110 YBAKUTEIBHON PUYNHE: OOJIC3HH,
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YUYaCTHsI B 3HAYMMBIX JIJISl By3a MEPOTIPUATHX, TAKUX KaK Y9aCcTHE B OJIUMITHAIaX IO
pOHUITIO U T.11.).

6.3 TunoBble KOHTPOJILHBbIE 32 IaHNUSI HJIH MHBbIE MaTePHAJIbl, HE00X0IUMbIE JJIsI
OLIEHKH Pe3yJIbTATOB OCBOEHUS THCHMILINHBI

KOHTPOJIBHAS PABOTA

Bapmuanr 1
1. [Iycts P, = {<m, n>|m,n EN} . Onpenenum Ha P1 otHOmeHus @, ® u ~. Jlns miro-

6B1X oemMenToB (m,n),{k,1) u3 Py

<m,n>®<k,1> = <m+ k,n+1>

(m,n) ® (k,1) = (mk + nl, ml + nk)

<m,n> ~ <k,1> < m+l=k+n
Spmsrorest miu @ u @ Ha P1 anreGpandeckuMu onepanusaMu?
KakoB paHr kaxgoil u3 3Tux onepauuil? BBINOIHAIOTCSA M acCCOLMATUBHOCTb, KOMMYTATHB-
HOCTh KKJI0 OMHApHOU omnepariun’?

JuctpuOytuBHo 11 @ oTHOCHTENBHO D ?
CymiecTBYIOT JM HEWTpaIbHBIC 3JIEMEHTHI OTHOCHTEIBHO K0 n3 onepanuii? Cokpa-

THUMBI JIM 3TU oniepanuu? SIBusercs au cuctema <Pl ,®,®> - MOJTYKOJIBIIOM? KOJIbIIOM? TeioM?

PedrnexcruBHO 11, TPAaH3UTUBHO JIM, CHMMETPHYHO JIU OTHoleHue "~"? SBnsercs iu oHo
OTHOIIIEHHEM TOpsKa? SKBUBAJICHTHOCTH? MOHOTOHHO JIM 3TO OTHOIIIEHUE OTHOCUTEIHHO © u
®7?

2. Hycrs P, = {<a,n>|a e€Zn eN} .Ecu (a,n),(b,m) €P,, T0
(a,n) ® (b, m) = (am + bn, mn)
(a,n) ® (b, m) = (ab, mn)
SIBISIOTCS M CHCTEMBI <P2 ;(—B>,<P ;®> -[oJyrpynmnaMu? rpynmnamm’?

KommyratuBuel i @ u & ? SIBisercs a1 cucteMa <P2 ;@,®> MOJYKOJIbIIOM? TT0JIeM?

Onpenenum Ha P, otHOmEeHne o © (a,n)o(b,n) <> am = bn.

KakoB panr oTHomeHus: ®? SIBisieTcs U OTHOIIIEHUE () OTHOIIEHUEM SKBUBAJICHTHOCTH? MOHO-
TOHHO JIU OHO OTHOCUTEJLHO @ W oTHOCUTENIBLHO & ?

3. Iyctp P :{<a,b>

a,b ER} . Onpenenmruv @ n @ Ha P3 ciaenyromuMu COOTHOIICHHUS-
MHU:

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

a) [TpoBepuTh, SABISAIOTCS JTU CUCTEMBI <P3 ;(—D>,<P3 ;®> noayrpynmnamu. KoMmmyTaTuBHBI 11 OHU?

b) Haiitu 6, e - amementsl P3 Takue, 94ToOBI IS TIOOOTO BIIEMEHTA O, TPUHAIIekKAIEro P3,
BBITIOJTHSUTHCH PaBeHCTBA: 0D 0 =0 @ a=a,a®e= e® a = a.
C) Penmuts Ha P3 ypaBuenue: X2@®e = 0.

d) sIBnstercs 1 cuctema <P3 ;(-B,®> KOJIBIIOM? T10J1IEM?

e) JlokazaTp, 4To A1 JF0OBIX 3JIeMEeHTOB o # 0, B u3 P3 ypaBHeHHE o0 ® X = [3 pa3zpemmmo B Pa.
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( j
B o

o
ITycts K = ( = _)|0c,[3 eC . Tokasats, uto cuctema (K;+,-) - Konpio. KoMMyTaTuBHO 111
o

-B

ono? Sensiercs u konblo (K;+,) Tenom? nosem? Jlokasats.

I+i 5-i 2 i
Pemuts Ha K ypaBHeHue: X = .

4. Matpuily Buaa, ,rae o,fpe Cuecim o =a+ bi, To & = a - bi, Ha30BeM KBa-

TEPHUOHOM.

~5—i 1-i i 2
S ¢ ) B (O R G A R I
T ) 2o -i) ler o) Lo

Jloxa3zatk, uto s moboro € K cymecTByer eqMHCTBEHHAs YeTBepKa <I1, I2, I3, [+ > R* ta-
Kas, 4TO ( = €1 + r2ez + rses + rses.
CocTaBuTh Ta0IUIy YMHOKEHHUSI SJIEMEHTOB €1, €2, €3, €4.
5. Ilyctp <K;+"> - Teno, el, €2, €3, e4 —amementsl K, o0nagaroiiyue CBONCTBAMH :
ms moboroanms K o -el=el-a=aq;
e3-e2=-¢e2-e3=-¢e4;
e22=e32=-cl

CocTaBuTh TaOJIUIly YMHOXKEHUS SJIEMEHTOB €1, €2, €3, e4. [I[poBepuTh, COBMAAAET JIM OHA C Tab-
JUIIeH 3amaun 4.

Bapmuanr 2

1. Ilycts O - 110601 KOMIUIEKCHBIM KOPEHb YpaBHEHUS X3 = 2,
Q(6) = {ao +2,0+a,0%ag,a,,a, Q}
[Tokazatp, uto Q(6) = <Q(6);+,-,O,1> -1oJie, eClii +, * — CI0KEHHWE U YMHOXKCHHE KOMITJIEKCHBIX
YHCEll.

F= {{an}n‘{an}n:N - Q,{an}n - (byHﬂaMeHTanLHaa}
tanf, ®10), =a, +bu),
{anf, @10}, ={an-baj,

SBsieTcs MU cucrema <F;®,®> MOYKOJIbIOM? KoJiblioM? Tenom? monem? Jlokazare. Cyiie-
CTBYIOT JIM HEUTPAJIbHBIC JIEMEHTHl OTHOCUTEIILHO KaXKJI0M W3 OMepaluii U €CJIu J1a, TO Kakue?

2. Ilycts

Bynem roBoputh, 4TO ABE MOCIEIOBATEIBHOCTH {an} ,{bn} n3 F HaxomsaTcss B OTHONIICHHUH
n n

n

~", ecJIM TOCIIe0BAaTEIbHOCTD {an - bn}n — HyneBas. SIBasieTcs U oTHOMICHHE "~" SKBHBAJICHT-
HOCTBI0?
MOHOTOHHO JTH 3TO OTHOIIIEHHE OTHOCHUTEIIFHO + 1 - ?

3. Omnpenenum Ha P3 otHomenue ">". ITycTsh (a,b).(a".b") P,
<a,b> > <a',b'> <(a>a)v(ia=a’'&b>b’)
SIBnseTcst 1M OTHOLICHHUE >, ONpeIeleHHOe Ha P3, SKBUBaJIEHTHOCTHIO? MOPAIKOM? MOHOTOHHO
JIM 3TO OTHOLIEHHE OTHOCUTENBHO @ , ® , BBeEHHBIX B 3a1a4e 37 Ecnu > nopsAaok, To CTpor i

OH? HECTpOT JI1 OH?
4. Tlyete N'={<n,x>| n €N, x €(0,1)}; e=<1,0>,
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<m,1>, xy =1
<nm, y>, x=0
<n,x> ® <m, y> =
<n,l>, x=1
[IpoBepUTh BBIMOJIHUMOCTh KaK/I0M aKCUOMBI aKCHOMATHYECKOW TEOPUH HATYypaIbHBIX YHCEI B

<n,x>®<m,y> _ {<n+m,x>, xy =0

crucTemMe <N’;®,®,e> Y BBISICHUTH, KOMMYTATUBHBI JIH, aCCOLMATHBHBI 11 @ , ® . JIucTpuOyTHB-

HO 1 ® oTHOCHTeNnbHO @ ? SBnstercs u cuctema (N';®,®,e) MHTEpNpeTalUel aKkcMOMaTHye-
CKOH TeopHuM HaTypaslbHbIX uncen? Mojenbro?

a
5. Iyers N’:{E >b},e:%,a®ﬁza+ﬁ,a®ﬁza-5l
SBnsterca nu uHTepnperanus (N';®,®,e) MOAENbIO AKCHOMATHYECKOH TEOPUM HATYPaIbHBIX
yucen?
Jlokasatb, uto ecii oo € N' u o # e, 70 cymectByror 3,7 € N’ Takue, uto o = By 1 pu 3T0M
B#ey=e.
KonTponbnast padora Ne2
Bapuanr 1

1. Pemmuth Ha MHOKECTBE HATYpaJIbHBIX YHCEI:
a) x2=2;b)x*=3;c)x?=x; d)3a=a%e)xy=1;f)xy=x.
2. Ha mHOXecTBe HaTypaJbHBIX YHCEN HAMUTH BCE PELICHUS KaXI0TO U3 ypaBHEHUI:
a)4x=4y+1; bya+b=2;¢)2n+1=2x; d)x*+y>=5.
3. Bemuwmcmurs: 2+3; 3+5; 2.3; 3.7.
4. Tlycts a, b, n € N. Jloka3zath CripaBeITUBOCTh CICAYIOMIUX YTBEPKICHUMN:
1. a+a=b+b =a=b,
a>2=>3(kkeN)a=3k va=3k+1va=3k+2,
d(xe N) (a + 1)-a = 2x,
nN>1=3(xeN) n=2x vn=2x+1,
nz1=3(xeN) (h—-1) - n=x+X,
nz1l=3(xeN) (h—-1)'n-(n+1)=3x
5. Ilyctba,b,n e N Jloka3aTh CipaBeUIMBOCTh CIIEAYIOIIUX YTBEPKICHHI:

ok wn

1. a>b=a">b",
2. a'>b"=a>h,
3. lab<a,
4, n#l,nz2=2">2"n+1.
Bapmuanr 2
1. I[OKaSaTB, 4qTO AJIA JIFOOBIX HaTypaJbHBIX a4, b, n, m ClIpaBCJIMBbI PABCHCTB
a)an.am=an+m, b)(an)m=anm, c¢)(a-b)n=an.bna:
2. ITycts a, b, n, m - HarypanbHble yncna. Jloka3aTh, UTO CHpaBEAIUBBI CIEAYIOIIUE CBOII-

cTBa KpaTHbIX: @) (NM) * a=n * (M * a),

b)(n+m)*a=n=*xa+m=a,

cn=(a+b)=n=*a+n=*h.
3. C(I)OpMyJ'II/IpOBaTB " J10Ka3aThb YCJIOBHA CYHICCTBOBAHHUA U COBIIAICHUA JICBBIX U IPABBIX
qacTeu PaB€HCTB HA MHOXXCCTBC HATYypPAJIbHBIX YHUCCII:

a)(atb)-c=a+(b-c), b)(@a-b):c=a-(b:c);
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4. [Mycts a, b, ¢, d € N. I[Ipu ycinoBun cymectBoBanus B N pasHocreii a-b, c-d nokaszare: a >

c, b<d = a-b>c-d,
5. Ilycts a, b, ¢, d € N. lokasats, uro eciau B N cymiecTByroT yactheie a:b, c:d u d < b, a <
,To0a:b<c:d.

6.3.3 Bompocsl k 3a4eTy

1. Axcuomarnueckas TEOpHs HaTypajabHbIX uyncen. Cl0KeHUe U ero CBOMCTBA.

Axcrnomarudeckas TEOpUs HaTypalbHbIX YUCENl. Y MHOXKEHHUE U €ro CBOMCTBA.

3. Teopembl, MOATOTABIMBAIONINE BBEJCHNUE MOPAIKAa HA MHOXKECTBE HATYPaJbHBIX uncen. Teo-
peMa 0 TPUXOTOMHUHU.

4. OmnpeneneHue 1 cBOiCTBa OTHOMIEHHS "O0JIbIIE" Ha MHOXKECTBE HATYPAIbHBIX YHCEIL.

Teopema 0 €IMHCTBEHHOCTH JIMHEMHOIO M CTPOrOro Mopsjka B IOJYKOJbIE HATypalbHbIX

quCcell.

Teopema Apxumesa u TeopeMa O IUCKPETHOCTH HAa MHOKECTBE HATYPaJIbHbBIX YHCEN.

AKcroMaTHuecKasi TeOpUs HaTypallbHbIX yucell. TeopemMa 0 HAaUMEHbIIEM 3JIEMEHTE.

Akcruomaruyeckas Teopus HaTypalbHbIX yncel. Teopema 0 HanOOIbILIEM 3JIEMEHTE.

. Koneunble MHOXECTBA U UX CBOMCTBA. BECKOHEUHOCTh MHOKECTBA HATYPaJIbHBIX YUCEIL.

10 Pa3HOCTh M YaCTHOE HAa MHOXKECTBE HATYpaJIbHBIX YHCEI.

11. Kareropu4HoCTh aKCHOMAaTUYECKOW TEOPUHN HATYPaJIbHBIX YHCEI.

12. He3aBUCUMOCTb aKCHOMBI HHAYKLIUHU U €€ POJIb B apU(PMETUKE.

13. Axcuomatrka [leaHo. DKBUBaJIEHTHOCTh JABYX (OPMYIHPOBOK aKCHOMATUYECKOH TEOPHUH
HaTypabHbIX YHUCEIL.

14. Cucrema axcuom Ileano. Beenpenue cinokeHus 1 yMHOKEHUsI Ha OCHOBE akcruomatuku [lea-
HO.

15. He3aBucumocts akcuom cucremsl [leano.

16. CBoiicTBa yrnops04eHHbIX TOIYTPYII.

17. Teopema 0 HaTypaJbHbIX KpaTHBIX HEHYJIEBOTO 3JIEMEHTA JIMHEHHO CTPOro YIOPsI0UE€HHOU
MIOJIYTPYIIIIBI.

18. CpoiicTBa ymopsA0YEHHBIX TOIYKOJIEII.

19. CpoiicTBa ynopsAa04EeHHBIX KOJIEIl.

20. Teopema 0 TUIOTHOCTH apXUMEIOBCKH JJMHEHHO CTPOTO YIIOPSIOYCHHOTO Tea.

21. Kputepwuii cyniecTBOBaHHsI TMHEHHOTO U CTPOTOTO TOPSIIKA KOJIbIIA.

22. Kputepuii 01HO3HAYHOCTH JJMHEHHOTO U CTPOTOro MOPsIKa KOJIbIIA.

23. Kputepuii mpoomKeHust THHEHHOTO U CTPOTOT0 IMOPSIKa KOJIbIIA.

24. Axcuomaruueckasi Teopus 1enbIx ynces. CBOWCTBA LEIbIX YHCEN.

25. TeopeMsl 0 MOPsIKE KOJbIIA ETBIX YHCE.

26. Kareropu4HocTh akCHOMaTHUECKOM TEOPUH LENIbIX YHUCEIL.

27. HempoTHBOPEYHBOCTh aKCHOMATUIECKOH TEOPUH LIEITBIX YHCEI.

28. AxcuoMaTuydecKkasi Teopus pallMoOHANbHBIX yncelsl. CBOWCTBA pallMOHAIBHBIX YUCET.

29. TeopeMslI 0 MOPSIIKE IO PAMOHATBHBIX YHCEIL.

30. HempoTHBOPEYMBOCTh AaKCHOMATUYECKON TEOPUHN PALIMOHAIBHBIX YUCE].

31. KareropugyHOCTh aKCHOMAaTHYECKOIH TEOPUH PAIIHOHATBHBIX YHCEI.

32. Teopema 0 CyIIECTBOBAHUH MOATOJIS JMHEHHO CTPOTO YIOPSI0UYEHHOTO TOJIsI, U30MOP(PHOTO
MOJIIO PaIlMOHATbHBIX YHCEIL.

33. Hopmuposansnsie nossi. [Ipumepst HopM. CBOICTBa HOPMBI.

34. TlocnenoBaTeTLHOCTH B HOPMHPOBAHHBIX TOJSIX. TeopeMbl 00 SKBHBAJICHTHBIX MOCIEI0BA-

TENbHOCTSX.

35. [NocnenoBaTeIbHOCTH B HOPMHUPOBAHHBIX MONSIX. TeopeMbl 0 QpyHIaMEHTATBHBIX M CXOJS-
IIMXCS TIOCTIEI0BATENBHOCTSIX.

36. [TocnemoBaTeIbHOCTH B HOPMHPOBAHHBIX TMOJIAX. TeopemMa O BO3paCTAIONICH W OrpaHUYCH-
HOM I0CIIEJOBATEIILHOCTH.

37. CBoIiCTBa MOCTIEOBATEIIFHOCTEH apXUMEIOBCKHU YIIOPSIOUYCHHOTO TTOJIS.

38. Akcuomarudeckas Teopus AeHCTBUTENBHBIX Yicel. TeopeMa o CylniecTBOBAaHHH KOPHSI.

o S

©®~No
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39. Akcuomarudeckas Teopus JeHCTBUTENBHBIX YiCel. TeopeMa o ceueHu .

40. Akcuomarudeckas Teopusi J1eHCTBUTENBHBIX yKcen. Teopema o mopsiike Moss AeHCTBUTEb-
HBIX yucen. Teopema 0 ABOMHOM IOCIEA0BATEIBHOCTH.

41. KateropuuyHOCTh aKCHOMAaTU4ECKOM TEOPUH JEHCTBUTEIIBHBIX YUCEI.

42. HenpoTHBOPEYMBOCTh AKCHOMATUYECKON TEOPUH JIEHCTBUTEIBHBIX YHCEIL.

43. Akcuomatndeckas TeOpHs KOMIUIEKCHBIX yucesl. CBOWCTBA KOMIUIEKCHBIX YHCEIL.

44. KaTeropyuHOCTbh aKCHOMAaTHYECKON TEOPUH KOMILIEKCHBIX YHCEN.

45. HenpoTHBOPEUMBOCTh AKCHOMATUYECKON TEOPUU KOMIUIEKCHBIX YHCEll.

46. Jluneiinpie anreOpbl KOHEYHOTO paHra HaJ| MOJIEM KOMITJIEKCHBIX YHCEIL.

47. Teopema @pobeHnyca 0 JMHEHHBIX aJIreOpax KOHEYHOI'O paHIa HaJl [0JIeM JIeHCTBUTEIbHbBIX
YHCEIl.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U, NCIIOJIb3YEMBIX
B NPOIECCE OBYYEHUA

HNudpopmanuoHHble TEXHOJOIrHU — 00yUeHHE B 3JIEKTPOHHON 00pa3oBaTenbHOI cpesie ¢
LEJIbI0 PaCIIMPEHHs OCTya K 00pa30BaTEJIbHBIM pecypcaM, YBEIMUEHUS KOHTAKTHOI'O B3au-
MOJICHCTBUS € IpenojaBaTeiaeM, HOCTPOCHHUS WHIAUBHIYyalbHbIX TPAEKTOPUHN MOATOTOBKHU, 00b-
€KTHUBHOT'O KOHTPOJISI U MOHUTOPUHIA 3HAHUU CTY/ICHTOB.

B o6pa3zoBarenbHOM npoliecce Mo JUCHUILIMHE UCIOIb3YIOTCA cielyronue nHpopMaLu-
OHHBIC  TEXHOJIOTHH, SBJISIOIIMECS  KOMIOHEHTaMH  ODJEKTPOHHOW  MH(OPMALMOHHO-
oOpa3zoBatenbHoil cpeant BITIY:

o Odummanshsii caiit BI'TIY;

e Cucrema snextpoHHoro ooyuenuss ®I'60Y BO «bI'TIY »;

e MylbTUMEANITHOE COITPOBOKIACHUE JICKIIUN U TPAKTUYECKHUX 3AHITHI.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI HHBAJIUIAMU U JIMHAMMU C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbA

ITpu oOyueHHM JHIl ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10pPOBbSI IIPUMEHSIOTCS a/1all-
THUBHbIE 00pa30BaTeNIbHbIE TEXHOJIOIMH B COOTBETCTBUU C YCIOBUSIMH, U3JI0)KEHHBIMH B pa3fel
«Oco0eHHOCTH OpraHu3ani 00pa30BaTEILHOrO Mpoliecca Mo 00pa3oBaTeIbHBIM MPOrpaMMaM
JUTSL UHBAJIMJIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBbs» OCHOBHOM 00pa3oBaTellb-
HOM MporpamMmsl (MCIOJIb30BaHUE CHEIMATIBHBIX YUEOHBIX TOCOOUI U JUIAKTUUYECKUX MaTepHa-
JIOB, CTIELIMAJIbHBIX TEXHUUECKUX CPEJICTB 00yUEHUsl KOJUIEKTUBHOTO U MHANBUAYAIBHOTO MOJIb-
30BaHUs, IPEAOCTABICHHE YCIYT acCUCTEHTA (ITOMOIIHUKA), OKA3bIBAIOIIET0 00YJaloUMMCs He-
00X0IMMYI0 TEXHUYECKYIO MOMOIIb U T.II.) C YYETOM MHIUBUIYyaIbHBIX OCOOCHHOCTEHN o0yua-
IOLIUXCSL.

9 CIIMCOK JIMTEPATYPBI U UH®OPMAIIMOHHbIX PECYPCOB

9.1 JIuteparypa
1. Cwmomun, FO.H. Yucnossie cuctemsr / HO.H. Cmomun. Yueb. [Tocobue. — M.: Hayka,
2009. — 112 c. (12 3k3.)

2. Jlapun, C.B. Yucnossie cuctemsl / C.B. Jlapun. Yue6. [locobue ais cTy. nea. By30B. —
M.: U3natenbckuii neHTp «Akagemusi», 2001. — 160 c. (32 3k3.)

3. Heuaes, B.I. Yucnossie cucremsl / B.M. Heuaes. — M.: [Ipoceemenwne, 1975. —200 c. (10
9K3.)
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4. ®edepman, C. Yucnossie cuctembl. OcHOBaHMsI anreOpbl U aHanmza. / C. dedepman. —
M.: Hayka, 1971. — 440 c. (3 3k3.)

5. Bbmox, A.IIl. Yucaossie cucremsl / A.I1l. Biox. Yue6. I[locoOue mist Ien. MH-TOB IO MAaT.
criert. — MuHck: Bormeiin. mkona, 1982. — 160 c. (12 3k3.)

6. Kantop, N.JI. ConomoaukoB A.C. ['mnepkomiuiekcHsie uncna / M.JI. Kaatop. — M.:
Hayxa, 1973. - 144 c. (5 3x3.)

7. Tontpsarun, JI.C. O606menus uucen / JI.C. [Toatpsarun - M.: Hayka, 1986. -177 c. (3
9K3.)

8. benonosckuid, [1.J1. Teopernueckas apudmeruka / I1.[]. benonosckuii. — M.: I'YIIN,
1938. — 186 c. (3 7k3.)

9.2 ba3bl JaHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. OtkpeIThIid KOJUTEK. Maremaruka - Pexxum moctyma: https://mathematics.ru/.

2. Maremaruueckue 3TiObI. - Pesxum mocryma: http://www.etudes.ru/.

3. ®enepanbubiii  moptan  «Poccuiickoe  oOpazoBanue»  -Pexxum  jmoctyna:
http://www.edu.ru.

4. Nndopmannonnas cuctema «EauHOe OKHO J0CTyIa K 00pa30BaTeIbHBIM pecypcamy -
Pexxum nocryna: http://www.window.edu.ru.

5. Ilopran OneKTpOHHAas o6ubnuoreka: puccepranuu-Pexum JOCTyTIA:
http://diss.rsl.ru/?menu= disscatalog.

6. Ilopran Hay4YyHOU NEKTPOHHOU oubnuorexku-Pexum JIOCTyTIA:
http://elibrary.ru/defaultx.asp.

7. Caiit MuHucTepcTBa Hayku M Bblcuiero oOpasoBanust P®. - Pexum

noctyna: https://minobrnauki.gov.ru.

8. Caiit ®enepanbHOi cIyXObI IO HaA30pY B chepe 0Opa3oBaHMs U HAYKH. - Pexxum n1o-
cryna: http://www.obrnadzor.gov.ru/ru.

9. Caiitr Munucrepcrsa npocsemenus PO. - Pexxum nocrtyna: https://edu.gov.ru.

10.  Caiit MIUHMO. — Pesxxum moctyma: WWwW.mccme.ru

9.3 D/1eKTPOHHO-0UOIHOTEYHBIE PeCyPChI
1. BBC «Opaiit». — Pexxum moctyma: https://urait.ru
2. Tloampen (0630p CMU). — Pesxum nocryma: https://polpred.com/news


http://diss.rsl.ru/?menu
https://minobrnauki.gov.ru/
http://www.obrnadzor.gov.ru/ru/
https://edu.gov.ru/
https://urait.ru/
https://polpred.com/news
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jnst mpoBeneHUsT 3aHATHH JIGKIIMOHHOTO W CEMUHAPCKOrO THUIA, TPYIMIOBBIX U
WHAUBUAYAIbHBIX KOHCYJNbTALMMA, TEKYIIEro KOHTPOJS W MPOMEKYTOYHOW aTTecTaluu
UCTIONIB3YIOTCSL ~ ayJAMTOPHUM, OCHAIICHHBIE y4eOHOW MeOenbio, ayJuTOpPHOW JIOCKOH,
KOMIIBIOTEPOM C YCTAHOBJICHHBIM JIMIIEH3MOHHBIM CIIELHUATN3UPOBAHHBIM MPOTPAMMHBIM
0o0ecrieueHUEeM, C BBIXOJIOM B 3JEKTPOHHO-OMOIMOTEUHYIO CHUCTEMY U DJIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHyl0  cpeny  BITIY, MyabTUMEIMIHBIMH  MPOCKTOPAMH,
HKCTIO3UIIMOHHBIMU SKPAHAMH.

CaMmocrosiTenbHast paboTa CTYAEHTOB OPraHU3YeTCS B ayJIUTOPHUSAX, OCHAIIEHHBIX KOM-
NBIOTEPHON TEXHHKOW C BBIXOJIOM B 3JEKTPOHHYIO HMH(OPMAIIMOHHO-00Pa30BaTENbHYIO CPEdy
BYy3a, B CHEIHAIM3UPOBAHHBIX JIAOOpATOPHSX O AUCLUHUIUIMHE, a TAaKXKEe B 3ajlaX JIOCTyMa B JIO-
KabHYyIO0 ceTb BITIY.

JIunieH3sMOHHOE TMpOTrpaMMHOE OOecleyeHre: OIepallMOHHBIE CHUCTEMBI CEeMelcTBa
Windows, Linux; oducusie mnporpammel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.11.

Paszpaborunk: Anyrus [LI1., kanauaat Gpu3nKo-MaTeMaTHUECKUX HAYK, JOICHT
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11 JIUCT UIBSMEHEHUHA U JONMOJIHEHUM

YTBepxkIeHue u3MeHeHHii B padoyeil mporpamMme JUCHUILUIMHBI VIS Peajin3alui B
2020/2021 yu. r.

Pabouas mporpaMma JUCHUIUIMHBEI IEPECMOTPEHA, 00CYKIeHa 1 0JJ00peHa I peainsa-
uu B 2020/2021 yu. r. Ha 3acenanuu kadeapsl (mpotokos Ne 10 ot «16» uronst 2020 1.).

B pabouyto mporpaMMy AHCHUILTUHBI BHECEHBI CIICIYIOIINE U3MEHEHUS U JIOMOTHEHUS:

Ne muzmenenusi: 1
No crpanuilsl ¢ u3mMeHeHueM: TUTyJIbHBIN
JUCT

HckmrounTh: Bxirounts:

MHHHUCTEPCTBO HAYKHU U BBICHIEI'O | MUHHUCTEPCTBO ITPOCBEIIEHUS POC-
OBPA3OBAHUS PO CUMCKOU ®EJIEPALIMNA

YTBepkIeHue U3MeHeHHiT B padoyeil mporpaMMe TUCHUILUIMHBI JJI peajin3alii B
2021/2022 yu. r.

Pabouas mporpaMma JUCHUIUIMHBEI IEPECMOTPEHA, 00CYKIeHa M 0JJ00peHa I pean3a-
uu B 2021/2022 yu. r. Ha 3acenanuu kadeapsl (mpotokon Ne 8 ot «21» anpens 2021 r.).

YTBepaxnenue usmeHenuii u gonojnennii B PII nns peasmsanum B 2022/2023 yu. 1.
PIIJI mepecmoTpena, obcyxaeHa u ogodpena st peanusanuu B 2022/2023 yueGHOM TOy Ha
3aceqaHuu Kadeapbl GU3NIECKOro U MaTeMaTuueckoro oopasosanus (mpotokon Ne 1 ot 21 ceH-
Ta6pst 2022 1.).
B pabouyto mporpaMMy BHECEHBI CIIEAYIONINE U3MEHEHUS U TOTIOTHEHHS:

Ne uzmenenus: 2
Ne crpanunsl ¢ n3menenuem: 16

B Paznen 9 BHeceHbI H3MEHEHHSI B CIUCOK JIUTEPATyphl, B 0a3bl JAHHBIX U HH()OPMAIIMOHHO-

CIIPaBOYHBIE CCTEMBI, B 3JIEKTPOHHO-OMOJINOTEUHBIE pecypChl. YKa3aHbl CChUIKH, 0Oecedn-
BAIOIIME JOCTYI 00YYaIOLIMMCS K JJIEKTPOHHBIM Y4eOHBIM H3AaHUSAM U 3JIEKTPOHHBIM 00pa-

3oBaTesibHBIM pecypcaM ¢ caiita DI'BOY BO «bI'TIY ».




