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JIMCT BHEeCEHHUsI N3MEeHEeHU
JlomoJIHEHUSI U U3MEHEHHUS B pabOUyIO MPOrpamMmy
UCHUIIINHBEI YUCIIOBBIE CHCTEMBI
Ha 2020/2021 y4ueOHbIH TOA

B nmporpamMmy BHOCSTCS CAEAYIONINE U3MEHEHHUS:
1. OGHOBNIEHBI TUTYJIBHBIC JTUCTHI paboYeil mporpaMmbl U OH/IA OLIEHOYHBIX
CPEICTB.
2. O0HoBneHa u cornacoBana ¢ Hayuynoit ou6mmorekoi KI'TIY um. B.I1.
Actadnesa «Kaprta qurepatypHoro odecrieueHus (BKIItoUYasi JIEKTPOHHBIC
PECYPCHI)», CoZIeprKaIasi OCHOBHYIO U JOIMOJHUTENBHYIO JTUTEPATYPY,
COBpeMEHHBIE MTpodeccHoHaATbHBIC 0a3bl TAHHBIX U HHPOPMAIIHOHHBIC
CTIPaBOYHBIE CHCTEMBI.

[Iporpamma nepecmoTpeHa u ojj00peHa Ha 3aceqanuu kadeapsl 12 mas 2021r.,

rpoTtokout Ne 8

BHecenHble M3MEHEHUS YTBEPKIALO:

3aBenyrommii kadenpoit o] ﬁ%

[Ixepuna Jlronmuiia BacunbeBHa

Onobpeno HMC UMD
21 mas 2021 r., mpotokois Ne7

[Ipencenarens %

BboptHoBckuii Cepreit BuranbeBuu



JIMCT BHeCeHHUs U3MEeHEeHU
JlomoJIHeHUSI U U3MEHEHUs B pabouyIo MporpamMmmy
JUCIUATIIIMHBI YN CI0BBIE CHCTEMBI
Ha 2022/2023 yueOHbli TO1

B nporpamMmy BHOCSITCS CeAyIONINE U3MEHEHUS:
1. OGHOBJIEHBI TUTYJIbHBIE JUCTHI paboyeil mporpaMmbl U (HOHIA OLIEHOYHBIX
CPEICTB.
2. O6HoBzeHa u cornacoBana ¢ Hayunoii oubmuorexoit KI'TIY um. B.I1.
AcradpeBa «Kapta mutepatypHOro odecriedeHus (BKIt0Uas dJIeKTPOHHbBIE
pecypcehl)», coliepKallias OCHOBHYIO U JIOIIOJIHUTEIBbHYIO JIUTEPATYDPY,
COBpPEMEHHBIC PO ECCUOHATBHBIC 0a3bl TaHHBIX U HH(POPMAITMOHHBIC
CIIPAaBOYHBIE CUCTEMBI.

[Iporpamma nepecMoTpeHa 1 oj00peHa Ha 3aceganuu kadeapsr 04 mas 2022r.,

npoTokost Ne 8

BHeceHHbIe N3MEHEHUS YTBCPIKAAKO:

3aBeyronuii kKahenpoit o/ 7//“@

[Ikxepuna JIrogmuiia BacuiibeBHa

Onoopeno HMC UMDU
12 mas 2022 r., npoTokos Ne§

[Ipencenarens \Qg\

boprHoBckuii Cepreit BuranseBuu



1. HOACHUTEJBbHASA 3AIINCKA

1.1. Mecmo oucyunnunvl 8 cmpykmype oopazo8ameibHOU NPocPaAMMbl.
Pabouas nporpamma AUCIUIIIUHBI « HUCITIOBBIE CUCTEMBD) JIsl TOATOTOBKHU
oOy4aembIx 0 HanpasiaeHuto nmoarotoBku 44.03.05 cocraBiieHa B COOTBETCTBUU C
TpeOoBaHUSAMU (eepaTbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa
BhbIciiero oopasoBanus (ganee ®I'OC BO), yTBepkI€HHOTO IPUKA30M
MunucrepctBa oOpazoBanus U Hayku Poccuiickoit denepanuu ot 21 Hos0pst 2014 1.
N 1505 u npodeccuonanpHoro crangapta «llegaror (megarorudyeckas AesTeIbHOCTD
B c(hepe AOUIKOIBHOT0, HAYaJIbHOTO OOIIEro, OCHOBHOT'O O0IIIEr0, CPEAHETO OOIIETO
oOpa3oBaHusi) (BOCIIUTATENb, YUUTEIb)», YTBEPKIACHHOTO MpUKa3zoM MuHucTepcTBa
TpyJa u courasibHOM 3amuThl PO ot 18 okTsa6ps 2013 1. Ne5S44H. [Iporpamma
coctaBiieHa B cooTBeTcTBUU co cTtanaaptom PIIJI B KI'TIY um. B.I1. Actadnena,
yTBEPKJICHHBIM YuéHbIM coBeToM yHUBepcutera 30.09.2015 (mpoTtokomn Ne9).
HucruminHa «YuciioBble CUCTEMbD) BKIIIOUEHA B YUEOHBIN TIJIaH MO 3a04HOM opMme
o0yuenus. Koa nucuumiunael B yueoHoM mnane — b1.B/I. TIporpamma nepecmotpena
1 o100peHa Ha 3acenanuu kadgeapsl 12 mas 2021r., npotokos Ne 8.
Onob6peno HMC UM®U 21 mas 2021 r., npotokos Ne7.

1.2. Obwas mpydoemMKocme OUCUUNIIUHBI.

OOumii 00beM BpEMEHH, OTBOJMMBIA Ha HM3Y4YEHUE IUCLUUIUIMHBI — 2 3a4€THBIX
enuHUIBI WK 72 yaca. Ha aynutopHyto paboTy (KOHTaKTHBIC Yachl) OTBOAMUTCS 24 yaca
(7mex 12 4. + 1a6. 12 4.), KOHTpOIJB — 3a4eT, S Kypc, 10-if cemectp.

[IpeagycMOTpeHO  MOCTPOCHHME  HMHAMWBHAYaJbHBIX IUJIAHOB (B Mpejaenax
TPYJIOEMKOCTU JUCIUIUIMHBI).

[Ipeanonaraercs cienyromias padoTa CTYJEHTOB HaJ OCBOEHUEM Kypca:

- aHaJIM3 OCHOBHOIO y4e€OHOTO Marepuaia MO HM3JIOKEHUIO YMCed B IIKOJbHON
MaTeMaTHKE;

- IOCTPOEHNE TEOPHUH YUCIIOBBIX CUCTEM Ha OCHOBE BBIBOJIOB U3 AKCHOM;

- pELIEHHE OCHOBHBIX AJITOPUTMHUYECKMX 33Ja4 10 aKCMOMATHYECKOW TEOpUHU
YHUCJIOBBIX CHCTEM;

- NpaKTUKa CO3JaHUSA CXEM M3JIOKEHMs IIKOJBHOTO Y4YeOHOro marepuaiia Iio
YUCJIAM C YYE€TOM MX aKCHOMATHYECKMX TEOpUl (0 4eM YMal4MBAIOT LIKOJbHBIC
y4eOHUKH, TOBOPSI O YHCJIAX);

- HamucaHue pedeparoB, MOArOTOBKA JOKIAIOB M COOOIICHWH, CBA3AHHBIX C
METOJAMKON W3JI0KEHUS] 4YHUCel B IIKOJbHOM MaTeMaTUKE C MCHOJIb30BAHUEM
aHMMAIMOHHBIX BO3MOKHOCTEH cpenbl GeoGebra;

- HccNeAoBaTeNbcKue padoThl METOAMYECKOTO U HAYYHOT'O XapakTepa.

1.3. L]env u 3a0auu oceoenuss OUCYUNIUHBL:

Hucma n3ydarorcss B IIKOJIE W SBJIIIOTCSA CTEP)KHEBOM TEMOM BCEU
IIKOJIBHOW MaT€MaTUKH. AKCMOMAaTHYECKOE IMOCTPOECHUE TEOPUN YUCIIOBBIX
CUCTEM SBJISIETCS BakKHEWIel dYacTbio (yHIaMeHTa BCEed MaTeMaTHKU.
AKCHOMBI HENPEPBIBHOCTH CUCTEMBI JIEUCTBUTEIBHBIX YHCEN COCTaBIISIOT
OCHOBY MaT€MaTHYECKOr0 aHaJn3a. AKCHOMBI YMCIIOBBIX CUCTEM BayKHBI B
CBSI3M C U3YYEHHEM OCHOBAHMI N€OMETPHH, & TAKXKE IPU UCIIOJIb30BAHUEM



anreOpandeckux METOJO0B B TeoMeTpuH. M3noxkeHHe MnporpaMMHOTrO
MaTepuanga JAMCLUMIUIMHBI BEIETCS Ha  aireOpandeckoM sI3bIKE€ €
UCIOJIb30BaHUEM TaKMX (PYHJAMEHTAJIBHBIX IOHATUH aiaredpbl Kak
OuHapHast  anreOpaudyeckas  omepauus, TIpynmna, KoJblo,  IOJE,
YHOPSAA0YEHHOE 110JIe, anredpa HaJ M0JIEeM KOHEYHOIO paHra M Tak Jajiee.
OOmme TpeboOBaHMS K AaKCMOMATUYECKUM TEOPHUSIM POJHAT JIaHHYIO
JUCHMIUIMHY C MaTeMaTHU4eCKON JIOTUKOM. Llenplo JUCHMIUIMHBL SBIISETCS
U3JI0)KEHHE HAyYHBIX OCHOB HM3YYEHHMS YHCEN B IIKOJBHOM MaTEMAaTHKE,
NEPEBOJI MHTYUTHBHBIX 3HAHUM O YUCIAX HA TBEPAYID OCHOBY BBIBOJOB,
UCXOJIS U3 AKCHOM.

OcCHOBHBIE 3a1a4 U AUCHUIUIMHBL

* TMO3HAKOMUTh CTYJEHTOB C OCHOBHBIMH aKCHOMAaTH4YECKUMU
TEOPHUSIMU YHUCJIOBBIX CHCTEM, KOTOpBIE JIEKAaT B OCHOBE IIKOJIBHOIO
IIPEICTABIICHUS O HUX;

* IpOaHAIU3UPOBATh 0OOCHOBATh U OTPAa0OTATh OCHOBHBIE YHCIIOBBIE
QJIITOPUTMBI;

* IO3HAKOMUTH CTYJEHTOB C HEKOTOPHIMH HOBBIMH METOJAMH H
IpUeMaMu pEIICHUs 3aJad C  HCIOJb30BAHUEM  BBIUYMCIUTENbHBIX,
KOHTPOJMPYIOIINX, aHUMAIIMOHHBIX BO3MOXHOCTeH cpensl GeoGebra;

* MPOAHAM3UPOBATH PEIICHUS HEKOTOPhIX IIKOJBHBIX 3a4ady H
U3JI0KEHHE YYEeOHOro MaTepuaia ¢ TOYKU 3pEHUs aKCHOMAaTHYECKUX TEOPHid
YHUCJIOBBIX CHCTEM;

* CIIOCOOCTBOBATH PA3BUTHIO TBOPYECKOIO MOTEHIIMATa CTYJIEHTOB,
HEOOXOJUMOro JUIsl PEIICHUs CJIOXKHBIX MCCIEAOBATEIbCKUX 3a1ad 10
YHUCIIOBBIM CUCTEMAM.

JlocTmkeHue 1ed M 3aJad  M3Y4YeHUs JAUCLUIUIMHBI OO0ECHeuMBaeTCsi TaKkkKe
PELIEHUEM LIEJIOT0 Psifia BCIOMOTraTENbHBIX 3a]a4, TAKMX Kak:

- UCII0JIb30BaHNE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH;

- (popMupoBaHUE CUCTEMBI IPEAMETHBIX 3HAHUN U YMEHUM;

- aKTUBH3aLUSA CaMOCTOSITEJIbHON NesTEIbHOCTH, BKJIFOUECHHE B
HCCIIEIOBATENbCKYIO PadoTy.

JlucuunivHa onupaeTcs Ha IIKOJIbHBIM M BY30BCKMH Kypchl anreOpel U
c(OpMHUPOBAHHBIE B IIKOJIE U By3€ KOMIIETEHLIUHU, TO3BOJISIONINE CTYIEHTaM OCBOUTh
TUCHUIUINHY «HYUCIOBBIE CUCTEMBIY.

4. Ilnanupyemble pe3ybTaThl 00yUeHUS AUCIUILINHE

3aaun OCBOCHUSA [Imanupyemble pe3yJibTaThbl Konx pesynbraros
JUCIUTUIAHBI 0oOy4eHHS TUCIUILINHE oOy4eHus

(1eCKpUIITOPHI) (KOMITETEeHITNN)

PazpuTne criocooHOCTEH 3nams: akcMOMaTHYECKUE TEOPUHU OIIK-2. Criocoben

ycBanBaTh (pOpMaIbHO- YHCIIOBBIX CHCTEM. IIPOEKTUPOBATh OCHOBHBIE U

JIOTUYecKne 060CHOBAHUS Vmemp: 060CHOBBIBATH IIKOIBHbIC JIOTIOJIHUTENBHBIC

TEOPHUH YHUCIIOBBIX CUCTEM, YTBEPKACHUA O IUCIIAX.. o0Opa3oBaTeNbHbIE

3HaHUE TEOPETUYECKUX Brademy: HaBbIKAMH pELICHHS IIpOrpaMMEL U

OCHOB IIKOJIbHOM JI'OPUTMHYCCKHX 3a/1a1 O IUCIax pa3pabaTbIBaTh Hay4YHO-




MaT€MaTHKHU YHUCEII.

METOANYECKOE 00ECIIEUEHHE
UX peanu3aluu.

dopmMupoBaHUE YMEHUH T10
MIPOCKTUPOBAHUIO U
peanuzainuu
00pa3oBaTeNbHBIX
MIPOrpaMM, HUCTIOIb3YIOIIHNX

3Hamu: cTporHe T0Ka3aTeIbCTBA
IIKOJIBHBIX YTBEPKIECHUN O YHCTIaX.
Ymemwb. 000CHOBBIBATH IKOILHBIE
YTBEPKACHHUSI O YHCIIax C OMOPON Ha
MHTYHUIIUIO, HATJISITHOCTh, 00pa3Hoe

[IK-1. Cnocoben
pealln30BHIBATh
oOpa3oBaTelbHbIC
MPOrPaMMEBI B COOTBETCTBHH
¢ TpeOOBaHUSIMH

06pagHoe MOBIIIIJIECHHUE C MBIIJICHUE, UCITIOJIB3Ys B TOM YHCJIC (l)el[epaHBHBIX
ONOpPOM Ha UHTYUIIUIO B BO3MOKHOCTH TMHAMHYCCKHX CPENL rOCyJ1apCTBEHHBIX
COYETAHUH C uma GeoGebra. 00pa3oBaTeNbHbIX
HCIIONB30BAHNEM Braoemy: Teopueit YUCIOBBIX CHCTEM CTAaH/aPTOB
BO3MOKHOCTEIH B COYETAHHH C HABBIKAMH
COBPEMEHHBIX HCTIONB30BAHMA CHCTEM
HH(bOpMaIlI/IOHHLIX JAUHAMUYCCKOU MATEMATUKU IIPpU

. 00yJYeHUN MaTeMaTHKE
TEXHOJIOTHH.
dopmupoBanue 3namo Beraucautensuele anroputMel | [1K-3. Cnocoben

CIOCOOHOCTEH OpraHu3aluu
Hay4HO-UCCIIEA0BATEIbCKON
JesTeNbHOCTH
00yJaromuxcst

JUISL YUCEJl, UCTIONb3YS IIPU 3TOM
GeoGebra s UCKIIF0UEeHUS
BBIUHCIUTEIbHBIX TPYIHOCTEH,
BU3YaJIU3allMH YTBEPXKIACHUN O
qHcliaX, UCTIOJIb30BaHUS IPU
AKCIIEPUMEHTUPOBAHUH H
TECTUPOBAHUU 3HAHUM.

Ymems chopmymnupoBats npodiemy B
MaTeMaTHKE YUCEIl, JOCTYIHYIO JUIs
MOHMMAaHUS U pelIeHUs
LIKOJIbHUKAMU, IPUMEHSTh
AHUMAaIOHHbIE BO3MO>KHOCTH CUCTEM
JUHAMHYECKON MaTeMaTUKU IpU
OpTraHMU3aIMH UCCIIEIOBATEIHCKOM
JIESTEIIbHOCTH 00YYaOIUXCS.
Braoemw naBbIKaM# UCIIOJIB30BAHUS
CHUCTEM TUHAMHYECKON MaTeMaTUKU
NP OpraHU3AIH
UCCIIEIOBATEIBCKOMN JeATENbHOCTH
o0yJaronuxcsi.

OpPTraHHU30BbIBATD HAYYHO-
HCCICIOBATCIIbCKYIO
ACATCIIBHOCTD o6yqa101u14xc;1

5. B npouecce

o0y4eHus

JUCLHUITIINHEC

IJIAHUPYETCS

HCIIOJIB30BAaHHUC

Pa3HOOOpa3HBIX BUOB JACSITEIBHOCTA OOYYarONIUXCs, OPraHU3alMOHHBIE (OPMBI U
METO/Abl OOYYEHUS: JICKIIMOHHBIE M TIPAKTUYECKUE 3aHATHS, CAMOCTOSTENIbHAS
paboTa, MHAWBUIyalIbHAS, TPyHHoBas (GOPMBI OpraHu3alvid Y4eOHOU NesATeTbHOCTH
0oOy4Jaronuxcsi, UX coueTaHue u Jap.

[IpenycMoTpeHO  MOCTpPOCHHE
TPYITOEMKOCTH JUCITUTUTHHBI).

[Ipeanonaraercs crneayromias padoTa CTYJEHTOB HaJl OCBOEHUEM Kypca:

- aHaJIM3 OCHOBHOTO y4eOHOTO Marepuajiga Kypca UHCIOBBIE CHUCTEMBI C TOYKH
3pEHHUS UCIIOIb30BAHUS CHCTEM JTUHAMUYECKOW MaTeMAaTHKH,

- 3HAKOMCTBO C CUCTEMOM nuHaMuueckoil Mmarematuku GeoGebra;

- pemieHWE 3amad MO TEOPUHM YHUCJIOBBIX CHCTEM C HCIOJb30BaHHUEM
aHMMAaIMOHHBIX BO3MOKHOCTeH cpenbl GeoGebra;

WHIUBHAYAJbHBIX  IJIJAaHOB (B Mpemernax



- TpaKTUKa CO3JaHWsl aHUMAIMOHHBIX pHCYHKOB B cpeae GeoGebra mpu
M3JI0KEHUHU Y4eOHOT0 MaTepHuasa 1o YUCIOBbIM CUCTEMAM,

- pabota c y4eOHOM JMTEpaTypoll IO YHCIOBBIM CHCTEMaM, peIIeHHE 3a/ad
TIOBBIIIICHHOM CIIOKHOCTH;

- TIOJITOTOBKA JIOKJIA/I0B M COOOILEHH, CBA3aHHBIX C METOAMKON pEIIeHUs 3a1a4
IIKOJBHOTO Kypca MaTeMaTHKH C UCIIOIb30BaHUEM aHUMAIIMOHHBIX M THHAMHYECKUX
BO3MOKHOCTeH cpenbl GeoGebra;

- HUCCIIEIOBATENIbCKUE pabOThl METOAWYECKOTO XapakTepa IO YHCIOBBIM
CHCTEMaM.

6. IlepedyeHbr 0Opa30BaTENbHBIX TEXHOJOTHI: COBPEMEHHOE TPATUIIMOHHOE
oOyueHue, MeAaroruka COTpyJHUYECTBa, MPoOIeMHOE 00ydeHne, nHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIC TEXHOJIOTHH.



2. Opranm3aluMOHHO-METOANYECKHE TOKYMEHTbI
2.1. TexHoJIOTHYeCKasi KAPTa 00y4eHHUs] TUCIHUTLIUHE
«YucaoBbie CHCTEMbI»

11 o0yyaroImuxcst 00pa3zoBaTeabHOM IPOrpaMMbl

Hanpasnenue noarorosku: 44.03.05 Ilenaroruueckoe obpa3zoBanue
10 3204HOI (popMe 00yUeHMsI

(o01mast Tpy10eMKOCTh 2 3.€.)

HaumeHnoBaHue pa3jeinoB u
TEeM JAUCIUTUTHHBI

Bcero
qaCOB

(3.e.)

KonrakTHBIE Yachl

CamocTosTenpHast
pabora

DopMBbI U METOJIBI
KOHTPOJIA

BCCTO

JICKITUI

JIa0..

PA3JIET 1.
AKCHOMATHYECKHE
TEOPUH HATYPAJIBHBIX,
LIEJIBIX "
PAIIMOHAJIBHBIX YNCEJT

35

12

6

6

23

[epBUYHBIE TOHTHS
anreOpanuecKiX CUCTEM

Harypanpusie uncna. Meron
MIOJHOH MaTeMaTH4eCKOU
nHAyknuda. O60CHOBaHNE
CBOWCTB CII0’KEHHS U YMHOKEHUS

OTHOIICHUE MCHBIIIE JUIsL
HaTypaJIbHBIX YUCEJIL..

Koo nensix gucen. Teopus
JIETTMMOCTH LEIIBIX YHCEII.

[lone panuoHanbHBIX YHCEIN.
IpencraBienue qeCATHYHBIMA
JIpoOsMHU.

NupuBunyansHas
JoMainHss padora Ne 1

KontpomnpHas padorta Nel

PA3JIEJ 2.
AKCHOMATHYECKHE
TEOPUU
JENCTBUTEJIBHBIX,
KOMILIEKCHBIX YUCEJ U
KBATEPHHOHOB

35

12

23

AkcuoMaTH4ecKasi TeOpHst
JIeHCTBUTENBHBIX YHCEIL.

. IIpencrasnenue
JIeHCTBUTEIBHBIX YHCe
JIECAITHIHBIMH IPOOSMH.

AkcnoMaTH4eckasi TeOpust
KOMIIIEKCHBIX YHCEII.

KsarepHuonsl u
THITEPKOMILJICKCHBIC gucTa.
Teopema ®pobennyca.

NupuBunyansHas
nmoMariHss padora Ne 2

UTOI'OBbIM KOHTPOJIb

3auer - 2

HToro

72
(2)

24

12

12

46




2.2. Couepmanne OCHOBHBIX pa3acjioB U TeM JIHUCHUILIIMHBI «YucaoBble
CUCTEMBD)

2.2.1. Moayas «HaTtypaJjibHble, eJible i PAIMOHAJIbLHBbIE YUCJIa

. AKCMOMATHNYECKAS TEOPUA HATYPAJIbHBIX UHUCEJI

AKcuoMaTHUECKOE ONpeJeNIeHUe HaTypalbHOro psna (akcuomaruka IleaHno).
[IpyuHIMI MOTHOW MaTeMaTUYeCKON MHAYKIUU. OINpeeneHre U CBOMCTBA CIOKEHUS
U YMHOXEHUS HaTypajbHbBIX uyuces. OmnpeneineHue U CBOWCTBA HEPABEHCTB IS
HaTypaJIbHbIX 4Hcel. Teopembl O CyIIECTBOBAaHMM HAaWMEHBIIETO M HaMWOOJBIIETO
AJIEMEHTOB B IOJMHOKECTBAX HATYyPAJIBbHBIX YUCEN. Y CHWJIEHHBIM MPUHIMUII ITOJHOU
MaTeMaTU4eCKOW  MHAYKUMHA. KaTeropuyHOCTh  aKCHOMAaTHYECKOM  TEOPUH
HaTypalbHbIX uncel. HezaBucumocts akcuom lleano.

1. AKCMOMATUYECKAA TEOPUA LEJIBIX YUCEJI

IlepBuunble TepMHHBI M aKCMOMBI. OCHOBHBIE CBOMCTBa Koiibla. CBOKCTBa
nenbix  uyncen. OTHOIIEHWE «MEHBIIEe» JUIsl LENbIX YHCEN, €ro CBOWCTBA.
HenporruBopeunBOCTh U KATETOPUYHOCTHh AKCHOMATHUYECKON TEOPUM LIEIIBIX YHUCEL.

111. AKCUOMATUYECKAS TEOPUA PALITMOHAJIBHBIX UNCEJI

[lepBuunbie TepMuHBI W akcuOMbl. OCHOBHBIE cBoiicTBa mojs. (CBoKMCTBa
palMOHAIBHBIX YHCell. [InoTHOCTH OJIst palMOHAIIbHBIX quced.
HenpoTrBopeunBOCTh U KATETOPUYHOCTh AKCHOMATHYECKON TEOPUU PallMOHATIbHBIX
yucen. [IpeacraBnenne pamoHaIbHOTO YUCia IECATUYHON APOObIO.

4.2.2. Moayasb «/ledicTBUTEIbHbIC, KOMIUIEKCHbIC YHCJIA 1 KBATCPHUOHBI»

IV. AKCUOMATHUYECKAS TEOPUS JEMCTBUTEJILHBIX YUCEJ

[lepBuuHbIe TEPMUHBI U aKCUOMBI. 1locTpoeHne MoAENn AENCTBUTENBHBIX YNCEI
Ha ©Oa3e gecaTHYHbIX Jpobedl. HempoTMBOpeuMBOCTH M KAaTErOPUYHOCTH
AKCMOMATUYECKOW TEOPUH JIEWCTBUTEIBHBIX YUCEN. Pa3nuyHble TPAKTOBKHU MOHATHS
MPEACTABUMOCTH JCMCTBUTENBHOTO YHCIA JECATUYHOM ApoObto. CreneHu u
norapumel. Paznuunble GOpMyIHMpPOBKU CBOMCTBA HempephiBHOCTU. [loHsITHE O P-
aIUYECKUX YUCIIaX.

V. AKCUOMATHUYECKAA TEOPHUA KOMINIEKCHBIX YNCEJI

[lepBuunble TepMUHBI W  akcHMOMbL. (CBOHCTBAa  KOMIUIEKCHBIX  YHCEIN.
HenpoTuBopeunBOCTh U KaTErOPUYHOCTh AKCMOMATHYECKOW TEOPUU KOMIUIEKCHBIX
YUCEIL.

V1. AKCUOMATHUYECKASA TEOPUA KBATEPHNOHOB
[IepBuuHbIE TEPMUHBI 151 AKCUOMBI. CaoiicTBa KBAaTE€PHUOHOB.



HerOTI/IBOpe‘-II/IBOCTB N KaTCrOPUIHOCTD aKCHUOMATHYECKOM TCOPHUU KBATCPHUOHOB.

VIl. AJITEBPBI C JEJEHMEM KOHEYHOI'O PAHT'A HAJ IIOJIEM
JIEUCTBUTEJBHBIX YUCEJI

Jluneitnas anrebpa Han mosjem. basuc m paHr auHEHHOW anreOpbl. AITeOphI C
JIeICHHEM KOHEYHOTO paHra HaJl TOJeM KOMIUICKCHBIX YUCeN. ANTeOphI ¢ IeJICHHEM
KOHEYHOTO paHTa HaJ| MoJieM JIeHCTBUTENBHBIX yrcel. Teopema @pobeHnyca.

[Ipu M3n0KEHUU TUCUUTUTUHBI «HACIOBBIE CUCTEMBD» MIPENYCMATPUBAECTCS
MCIIOJIb30BaHUC aHMMALIMOHHBIX BO3MOYKHOCTEH KOMIIbIOTEepHOM cpeanl GeoGebra
JUISl yCTPpaHEHUSI 00OPEMEHUTEIBbHBIX BEIYMCIUTEIBHBIX TPYIHOCTEH, JJIs
BU3YyaJIU3allMU YTBEPKICHUN O YUCIIAX, ISl OpraHu3alid TECTUPOBAHUS, JJIS
AKCIIEPUMEHTUPOBAHUS U OAAECPKKH UCCIEA0BATEIBCKOTO CTHIISI M3JIOKECHUSL.

[IporpaMmoil JUCHUIUIAHBI MPEIYCMOTPEHBI CIECAYIOIIME BHABI KOHTPOJIS:
WHJIUBUAYyaJIbHbIE JOMAIHUE 3aJaHus, KOHTpoJibHasl pabora. MTorosas arrecramus
110 YCBOCHUIO COJEPKAHUSI TUCHUIUIMHBI TPOBOAUTCS B BUAE SK3aAMEHA.

3. KoMnoHeHTbl MOHUTOPUHIA Y4eOHBIX J0CTHKEeHUH
3.1. TexHoJIoru4yecKkasi KapTa pedTHHIA TUCIUTLIHHbI

HaumenoBanue Hanpasnenne noarotoBku 1 ypoBeHb KonuuectBo
JUCLIUIUIUHBI oOpa3oBaHus (OakanaBpHuaT, MarucTparypa, 3a4CTHBIX

acnpanTypa) HaumenoBanue nporpammsl/ €IMHUILI/KPETUTOB

npoduis

YuCIIOBRIE Hanpasnenue noarorosku 44.04.01 Ilenaroruueckoe 2 3.e.

oOpa3zoBanne. HampaBineHHOCTH (TIpOQHITH)

oOpa3oBaTeIbHON MporpaMMbl «MaremaThka»

Kpamudukanus (cTenens): bakanasp
CMeXHbIE TUCIMIUIMHBI 0 y4eOHOMY IIJIaHy

[TpeniecTByromuil MKOIBHBIA KypC MaTeMaTHKH, OakamtaBpuaT MelBY3a: KypcChl anreOpsl,
TEOPUHU YUCEI

[locnenyromme: Marematnueckass Jjoruka, JluckperHas wmarematuka, KommbroTepHas
anreopa.

CHCTCMBI

Pasnen 1
Conepxxanue ®dopma paboThr* KonuuectBo 6amios 35 %
min max

9 15

Texymas pabora | MUnauBumyanbHast
nomaiHsisi padora Nel

KoHTtposnbHas pabota
Nel

12 20
21 35

Paznen 2
Conepxxanue dopma paboTer™ KonuyectBo 6amios 35 %




Texymrast pabota | UanuBumyanpHas
nomainHsist pabora Ne2

Hroro

WTorosslii paznen

Copnepxxanue ®opma paboTsr* KonunuectBo 6amios 40 %

min max

Hrtorossrii dK3aMEH 30 50

pEUTHHT -
KOHTPOJIb

Htoro 30 50

OOmree KoOJIM4YECTBO OaJUIOB 1O

(o MTOTaM M3YYCHUS BCEX MOJYJICH)

JUCIUITIIMHEC

CooTBeTCTBHE PEHTHHIOBBIX 0AJIJIOB M aKAaIeMHUYECKOH OIeHKH:
50 6aJII0B — JOMYCK K AK3aMEHY

60-72 — yIOBJIETBOPUTEIHHO

73-86 — xoporro

87-100 — oTyimuHO

3.2. @oH] OLIEHOYHBIX CPeICTB (KOHTPOJIbLHO-U3MePUTEIbHbIe MATEPUAJIbI)

MMHUCTEPCTBO ITPOCBENIEHNS POCCUHCKOU ®EJIEPAIIMU
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHMSI

KpacHosipckuii rocyapCTBEHHbIA NEAArOTUYECKUN YHUBEPCUTET
uM. B.I1. Acradnena

HNuctuTyT MatemMaTuku, (GU3UKU, UHHOPMATUKU

Kadenpa-pazpaboTunk: MaTeMaTUKU U METOJAUKHA O0yUYECHUSI MaTeMaTHKE

YTBEPXJIEHO OJOBPEHO

Ha 3acellaHnuu Kadeapbl Ha 3aCeJaHuM HayYHO-METOJANYECKOIO COBETA
IIporokosn Ne CHEeNUaIbHOCTH (HAMIPaBJICHUS TTOJITOTOBKH)
oT «__» mas 2021 [TpoTokon Ne

3as.

kah. MuMOM Or __ wmaid 2021
— o/ 7/(%{3 ___JI.B. llkepuna IIpencemarens HMC \% B. bopTHOBCKHii



®OH/I OHEHOYHBLIX CPEJICTB
Jlns mpoBeieHNs TEKYIIEeTro KOHTPOJISI M IPOMEXKYTOYHOM aTTeCTalluu
OO0y4aronuxcs 1Mo JUCIUIUINHE

«KommbrotepHas anredopa»

Hanpasnenue noarorosku 44.03.01 Ilenaroruueckoe oOpa3oBaHue.
Hamnpapnennocts (mpoduiib) o6pazoBaTenbHOM nIporpaMMbl MaTeMaTuka

Keanudukamms (crenens): BAKAJIABP
dopma oOydeHHsI: 3a0UHAs

/]

CocTaBuTEND: c 14} Jlapun C B., npodeccop

~—~

1/’
/

Kpacnosipck 2021

YKCIMEPTHOE 3AKJIIOUEHUE HA ®OHJI OIEHOYHBIX
CPEJICTB

[IpencraBneHHbl (POHT OLIECHOYHBIX CPEACTB [l TEKYIIEH M MPOMEKYTOUHON
aTTecTanuu cootBercTByeT TpedoBanusm OI'OC BO.

[Tpennaraemeie popMbl U CpeCTBA aTTECTALIMU JEKBATHBI LEISIM U 3a/1a4am
peanu3alnuy OCHOBHOW MPOQECCHOHAIBHON 00pa30BaTENbHON MPOrpaMMBbl MO
HarnpasieHuto nmoarotosku 44.03.01 Ilexarornueckoe obpa3oBaHwme.
Hanpasnennocts (mpoduiis) oOpazoBaTenbHOM mporpaMMbl MatemaTuka,
KBaNM(puKaLus (CTereHb): 0akanaBp, Gopma 00yyeHus: OUHasl.

O1neHOYHbIE CpEJCTBA U KPUTEPUU OLIEHWBAHUS MPEJCTaBJICHBI B IOJHOM

ob0beme. DOpMBI OIICHOYHBIX CPEJCTB, BKJIIOYEHHBIX B TPEACTABICHHBIM (HOH],
OTBEYAIOT OCHOBHBIM mpuHimmaMm (opmupoBanuss @DOC, yCTaHOBIECHHBIX B
[Tonoxxenuu o popmMupoBanuu GoHIa OLIEHOUHBIX CPEICTB JJI TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH, TMPOMEKYTOUHOW ¢ UTOTOBOM (TOCYAapCTBEHHOW HTOTOBOM)
aTTecTallMi  OOydYarolIuXCcs 10  00pa30oBaTelIbHBIM  MpOrpaMMaM  BBICIIETO

oOpazoBaHuMsi — TmporpaMmaMm OakajgaBpuaTa, MpOrpaMMaM  CIEIUATUTETA,



nporpaMmaM MarucTparypbl, IporpaMmaM MOATOTOBKM HAyYHO-NEAArOTUYECKUX
KaJpoB B aclmupaHtype — B (¢eaepalbHOM TOCYJapCTBEHHOM OHOIKETHOM
oOpa3oBaTeNbHOM  YyuYpekJAeHHH  Bbiciero  oOpa3oBanus  «KpacHospckwii
rOoCy/apCTBEHHBIH  memarornueckuid  yHuBepcurer wum. Bl ActadneBay,
YTBEPKJIEHHOTO TIpuKa3oM pekropa Ne 297 (m) ot 28.04.2018.
Pa3zpaboTanHblii U MpEACTABICHHBIM IS SKCIEPTU3bl (HOHA OICHOYHBIX
CPEACTB PEKOMEHAYETCS K HCIOJIb30BaHUIO B IIPOLIECCE MOATOTOBKU IO
YKa3aHHOMW MPOrpaMMe.

DkcnepT-padoToaaTes,
nupektop MAOY rumuasus Nel4
«OKOHOMMKH, YIIPABJIECHUS U IIPABA» [ynax H.B.

27.04.2021

V/

1. HazHavyenue ¢goHIa OLIEHOYHBIX CPEACTB
1.1. Ienvio co3manusi GoHAA OLEHOYHBIX CPEACTB JUCIHHUIUIUHBI «YHCIOBBIC
CUCTEMBIbI»  SIBJIIETCSL  YCTAHOBJICHHME COOTBETCTBHUS YYEOHBIX JIOCTHIXKEHUM
3alUIAaHUPOBAHHBIM  pe3yJibTartaM  OOydeHMss U TpeOOBaHUSIM  OCHOBHOM
npoecCHOHAIbHOM  00pa3oBaTeNbHOW  HPOrpaMmbl,  pabodeid  IPOrpamMmbl
JTUCHUTUIAHBI.
1.2. ®oHZ1 OLEHOYHBIX CPEICTB MO IUCHUILINHE «UHUCIOBBIE CUCTEMBI» PEIIACT
CIEeAYIONINE 3a0ayu.
— ymIpaBJeHUE MPOIECCOM MPUOOPETEHUST 00YUAIOIIMMUCI HEOOXOIUMBIX
3HAHWM, yMEHUHN, HABBIKOB U (D)OPMHUPOBAHUS KOMIIETEHIINH, OMPEIeICHHbIX
B 00pa3oBaTeNbHBIX CTaHIapTax Mo HanpasieHuto noaroroku 44.03.05
[lenaroruueckoe o6pazoBanue (¢ 1ByMs nMpoduIsMy TOATOTOBKH).
Hampasnennocts (mpoduiib) 00pa3oBaTebHON TporpaMmbl MaTeMaTuka u
nHpopmaTrka, kBamudukanus (crenens) bakanasp;
— yOpaBlICHHE TMPOIECCOM JOCTIDKCHHSI pealu3alui  00pa30BaTEIbHBIX
MporpaMm, OIpeeICHHBIX B BU/Ie HA0Opa KOMITETCHIIUHN BBIITYCKHUKOB;
— OIIEHKa JIOCTHXXEHUM OOydYarolmuxcs B MPOIECCe H3YYCHUS IUCIUILIMHBI
«HuCNoBbIE CHUCTEMBD», C OIpEIeICHUEM TOJIOKUTEIbHBIX / OTpUIATEIbHBIX
pe3yJabTaTOB M  IUIAHUPOBAHUE  MPEAYNPEKIAONMX /  KOPPEKTUPYIOITUX



MEpOIPUATHM;

— obecrieyeHre COOTBETCTBUSI PE3yJbTAaTOB O0Oy4YeHUs 3ajadyaM Oyayuiei
npodeccoHanbHON ACSTENBHOCTH Y€pe3 COBEPIICHCTBOBAHUE TPAAUIIMOHHBIX U
BHEJIPEHUE HWHHOBALIMOHHBIX METOJOB OO0y4YeHHs B 00pa3oBaTENbHBIA MPOIECC
YHUBEPCUTETA;

— COBEPILIEHCTBOBAHKUE CAMOIIOATOTOBKU U CAMOKOHTPOJISI 00yUarOIIUXCS.

1.3. ®oHI OIEHOYHBIX CpPEICTB pa3paboTaH Ha OCHOBAaHWM HOPMATHUBHBIX
O0OKYMEHMO8:

— ¢erepanbHOTO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTAHAPTa BHICIIETO
oOpa3oBaHus 1Mo HanpasieHuio moarotoBku 44.03.05 Ilemarornyeckoe
oOpazoBanue (¢ AByMs MpoUIIIMA MTOATOTOBKH). HanpaBieHHOCTH
(mpoduiib) oOpazoBaTenbHOM MporpaMMbl Marematnka u uHGOpMaTHKa,
kBanupukanus (ctenenb) bakamasp.

— IMonoxenust o popmupoBanuu (PoOHIA OILEHOYHBIX CPEACTB JJISI TEKYILETO
KOHTPOJISI yCIIEBAEMOCTH, MIPOMEXYTOUHONH U UTOrOBOM aTTeCTallMU O0YyYaroIIMXCs
no o0Opa3oBaTelbHBIM IIpOrpaMMaM BbICIIETO 00pa3oBaHUsl — MpOrpaMMaM
OakanaBpuata B (peepaJlbHOM TOCYAApCTBEHHOM OIOPKETHOM 00pa30BaTEIbHOM
YUpPEXKIEHUM  BbIciero  ooOpazoBaHusi  «KpacCHOSpCKMH  rocynapCTBEHHBIN
neaarornyeckuil yausepcuret uM. B.I1. AcradpeBa» u ero punuanax.

2. IlepeyeHb KOMIETEHUHH € YKa3aHUEM IJTanoB HX (POpPMHUPOBAHUA B

npouecce H3y4eHus: AUCHUITHHbI

2.1. Tlepeuenb KOMHIETEHIMH, (DOPMUPYEMBIX B MPOLECCE U3YyUEHUS AUCLUILIUHBI
«MHpOopMaLIMOHHBIE TEXHOJIOTUHU B KypCe BBICIIEN anreOpbh»:

Obwenpogheccuonanvrvle KomnemeHyuu.:
OIIK-2. CiocoGeH mpoeKTHPOBAaTh OCHOBHBIE U JIOTIOTHUTEIbHBIE 00pa30BaTEIbHBIC
pOrpaMMebl U pa3zpaldaThiBaTh HAYYHO-METOAMUECKOE 00ECIIeUeHUE UX peanu3aluu.

IIpogheccuonanvrvie komnemenyuu.
[1K-1. CnocoOeH peanu3oBbIBaTH 00pa3oBaTeIbHbIE IPOrPaMMbl B COOTBETCTBUH C
TpeboBaHUAMU (eepaIbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHIAPTOB
[1K-3. CnocobGeH opraHu3oBbIBaTh HAyYHO-HCCIEIOBATENbCKYIO JAESTEIbHOCTD
oOyJarommxcs.

Jran JMcuMIINHbBI, y4acTBYOIHe B (POPMUPOBAHUM OuneHouHoe
Komnerenuun ¢opmupo KOMIIeTeHIUH Tun cpeacrso/KUM
BaHHA KOHTpOJsA | HOMe | ¢opMa
P
OIIK-2. opueHtup [Monynb 2 "Kommyrukatusabid . UT-texHonorun | Texymrumid 3 Unn.
Criocobex OBOYHEIA [B 00pa30BaHWU H COLUAIBHON cdepe. KOHTPOJIb H.p..
MIPOEKTHPOBATH koruntue Moxayns 9 Ilpenmerno-meropuueckuif. OcHOBBI | Texyruii 2 KonTp.
OCHOBHBIE U HBIT MpeAMETHO-TIPO(MILHOM MOATOTOBKH. | KOHTPOJIb pab.
JONOJIHUTENbHBIE | mpakcuon |[MaTreMaTudeckas JIOTHKA. Huckpetnas | Tekymuii 4 UHnn.
oOpa3oBaTenbHBIE ormyec- [MaTteMaruka. Anrebpa. Teopus BEpOATHOCTEW W | KOHTpPOIL I.p..
MIPOTPaMMEI 1 KU MaTeMaTHYeCKasi CTaTUCTHKA. Teopust GyHKIUH
pa3pa6aTBIBaTB ped)HeKCI/I IMEeUCTBUTEIIHHOTO IIEPEMEHHOT 0. OCHOBBI TCOpUH HpOMe)Ky 1 JK3aMeH
Hay4YHO- BHO- (byHKIIME KOMITJIEKCHOTO TIEPeMEHHOTO. MoIyib TOYHAS
METOJUYECKOE onenounsl [10. «IIpeaMETHO-TEOPETUIECKUI» | arTecTalu
obecrnieueHne UxX 71 MaremaTtnyeckuii aHanu3. ['eomerpus. Moaymns 11. s
peanmzanuy. [TpeaMeTHO-TIPaKTHYECKHUH DreMeHTapHast
MaTeMaTHKa.




I1K-1. Criocoben opueHtup Moayib 1 "MupoBo33penueckuii”. | Tekyuiui 4 Unn.
peann30BbIBATh OBOUHBINH [EcTecTBeHHOHAay4YHass KapTuHa Mupa. Moaynb 2 | KOHTPOJIb H.p..
0o0pa3zoBaTenbHbIE | KOTHHUTUB | KOMMYHUKaTHBHBIN . UT-texnonormn B | Tekyuuii 2 Komntp.
pOrpaMMEbI B HBIf  [00pa30BaHUM M COLMAbHOM cdepe. KOHTPOJIb pab.
COOTBETCTBHH C npakcuon | Moxyib 5 «Y4eOHO-UCCIENOBATENBCKUI. | TeKyrmuit 3 Wun.
TpeOOBaHUIMHI ormgec- | OCHOBBI ~ y4eOHO-HCCIENOBATENBCKOH — PabOTBL. | KOHTPOIb I.p..
(beneparbHBIX KA (mpodupHOE MccnenoBanne). YdueOHast IpaKTHKA:
TOCYIApCTBEHHBIX | pedexcu | Hay4HO-MCCIenoBatenbckas pabora Moaynb 6. | TIpomexy 1 DK3aMeH
00pazoBaTeIbHBIX BHO- «»TEOPETUUECKHE OCHOBBI MPOQECCHOHATIBHONW |  ToyHas
CTaHAapTOB OLEHOYHBI | AeATeNbHOCTH» Teopust oOydeHHs U BOCHUTAHMA. | arrecTanm
i Monyns 7  «llegarorudeckass HMHTEpHATypa» q
ITpoexTrpoBanue ypoka no rpedoanusm ®I'OC.
[1K-3. Cniocoben opueHtup | Moaynb 5 «YuebHo-uccnenoBarensckuit». | Tekymuit 3 Unn.
OpraHU30BBIBATH 0BOuHBIl | OCHOBBI ~ y4eOHO-HCCIIEOBATEIbCKOH  PabOTHL. | KOHTPOIb Hp..
Hay4HO- KOTHUTUB | (IIpoQuiIbHOE HCcIen0oBaHKe). YueOHas npakTuka: | Texymuii 2 Konrp.
HCCIIE0BATEIbCKY HBIHI Hay4yHO-UcClleloBaTeNnbCckas pabora Moaynas 6. | KOHTpoOib pab.
10 I€SITENIbHOCTD npakcuon | «TeopeTmdeckue OCHOBBHI — IPO(eCCHOHANBHOM | Tekyrmumii 4 Wup.
00ydJaromuxcs. ormdec- | JAEATEIBHOCTH» Teopus 0OyYeHMS M BOCHHTAHHA. | KOHTPOIb I.p..
KA Monyns 9 «IIpeamerHo-MeToandeckuit»y. OCHOBBI
pe(l)ne}(cn HPCHMCTHO'HPO(I)I/IJILHOI\/'I IIOATOTOBKH. HpOMe)Ky 1 JK3aMeH
BHO- Maremaruueckas JIOTHKA. Huckpernas TOYHAas
olleHouHbl | MaTeMaTuka. Anrebpa. Teopus BeposTHOCTEH H | arrecranu
i MaTemaruyueckas cratuctuka. Teopus QyHKumit s
HeﬁCTBHTeHLHOFO TMEPEMECHHOTO. OCHOBEI TCOpUUn
(GYHKIMHA KOMIUIEKCHOTO TepeMeHHoro. Moaynb
10. IlpenmeTHO-TEOpeTHUECKU MateMaTudecKui
aHaius. ['eomerpusl.

3. ®oHJ OLIEHOYHBIX CPEACTB I MPOMEKYTOYHOM aTTeCTAUN
3.1. ®OHIBI OLIEHOYHBIX CPEACTB BKIKOYAKOT: BOIIPOCHI K SK3aMEHY.
3.2. OueHOYHbIE CPEACTBA: BONPOCHI ¥ 3aIaHUS K dK3AMEHY.
Kpurepuu onieHHBaHUS IO OLEHOYHOMY CPeICTBY 1 — BOIPOCHI K AK3aMEeHy

[IponBuHYTHIN YPOBEHD

baszoBbiii ypoBeHb

IToporoBelil ypoBeHb

c(OpPMHUPOBAHHOCTH c(OpPMHUPOBAHHOCTH c(hOpMUPOBAHHOCTH
dopMupyemble KOMIETEHINH KOMIETEHIIUH KOMITETEHIUI
KOMIICTCHIINU (87 - 100 6ayutoB) (73 - 86 GamoB) (60 - 72 6amnoB)*
OTJINYHO/3a4TEHO XOPOII0/3a4TEHO YJIOBJIETBOPHUTEILHO
/3a4TeHO
OIIK-2. Criocoben Cnoco0eH Ha BHICOKOM Crioco0OeH Ha cpeHeM CnocobeH Ha
MPOEKTUPOBATH OCHOBHBIE | YPOBHE IPOEKTUPOBATH YPOBHE MPOEKTUPOBATH YJIOBIIETBOPHUTEILHOM

M JOTIOJHUTEILHEIE
o0pazoBaTenbHbIe
POrpamMMBbl U
pa3pabaThIBaTh HAYYHO-
METOIUYECKOE
obeclieueHue ux
peanu3anum.

OCHOBHBIE U
JIONOJIHUTEIIbHBIE
00pazoBaTenbHbIC
pOrpaMMBbI U
pa3pabaThIBaTh HAYIHO-
METOLUYECKOE
obecrieueHue ux
peanu3amum.

OCHOBHBIE U
JIOIIOJIHUTEIIbHBIE
obpa3zoBaTesbHbIE
MPOTPaMMBbI U
pa3pabaThIBaTh HAYIHO-
METOIUYECKOE
obecrieueHne ux
peanu3aium.

YPOBHE MTPOCKTHPOBATH
OCHOBHBIE U
JIOIIOJIHUTEIILHEIE
o0pazoBaTebHbIC
MPOTPaMMBbI U
pa3pabaThIBaTh HAYIHO-
METOLUYECKOE
obeclieueHue ux
peau3aIim.




I1K-1. Criocoben
peann3oBhIBATH
o0OpasoBaTebHbIe
MPOrpamMMBbI B
COOTBETCTBUH C
TpeOOBaHUIMHI
(beneparbHBIX
roCyIapCTBEHHBIX
00pa30BaTENLHBIX
CTaHAapTOB

CriocoOeH Ha BEICOKOM
YPOBHE Pean30BbIBATH
oOpazoBaTeNbHbIe
MPOTPaMMBbI B
COOTBETCTBHH C
TpeOOBaHUSAMH
(henepambHBIX
rOCYAapCTBEHHBIX
00pa30BaTEIbHBIX
CTaH/IapTOB

CnocobeH Ha cpeHeM
YPOBHE pEan30BBIBaTh
o0Opa3oBaTeNbHbIC
[POrpaMMBbI B
COOTBETCTBHH C
TpeOOBaHUAMEI
(benepambHBIX
roCyIapCTBEHHBIX
00pa30BaTEIBHBIX
CTaHIapTOB

CniocobOeH Ha
YIOBJICTBOPHTEIBHOM
YPOBHE pean30BLIBaTh
oOpa3oBaTenbHBIC
IpOrpaMMEbI B
COOTBETCTBHH C
TpeOOBaHUSIMHA
(enepabHbIX
roCyIapCTBEHHBIX
00pa30BaTENBLHBIX
CTaHIapTOB

[TK-3. Cnoco6en
OpraHU30BbIBATh HAYYHO-
HCCIIEI0BATEIBCKYIO
JIESITEIbHOCTh
00yJaroIuXCs.

CriocoOeH Ha Ha BEICOKOM
YPOBHE OPraHU30BbIBATH
HAYJIHO-
HCCIICIOBATEIbCKYIO
IESTEIHLHOCTD.

CriocobeH Ha cpeHeM
YPOBHE OpraHH30BbIBATH
HAYYHO-
HCCIICI0BATEIBCKYIO
NESATENbHOCTD.

CriocobeH Ha
YIOBIETBOPHUTEIILHOM
YPOBHE OPraHU30BHIBATh
HAy4IHO-
HCCIICI0BATEIBCKYIO

eI TEILHOCTD.

*Menee 60 0ayI0B — KOMIIETEHIMS HE chOpMHUpOBaHa

4. @DoHJ OIIEHOYHBIX CPEACTB QA TEKYIIEIro KOHTPOJIA YCIIEBACMOCTH

4.1. q)OHI[BI OLIOCHOYHBIX CPCACTB I TCKYHICTO KOHTPOJIA YCIICBACMOCTH BKIIIOYAIOT

B ce0s1: KOHTPOJIbHYIO paboTy, UHAUBUAYAJIbHYIO JOMAIIHIOK padoTy.

4.2. Kputepun OLEHMBAHUSA IO OLUEHOYHBIM CPEACTBAM JUIS TEKYIIETO KOHTPOJIS

YCIICBACMOCTH

4.2.1. Kputepuu OlleHUBaHUS 110 OIICHOYHOMY CPEACTBY 2 — KOHTPOJIbHOH paboTe 1o

YucaoBbIM CUCTEMaM

Kpurtepuu ouenvnBanus KonnuecTBo
OatoB (BKJIaL
B PEUTHHT)
BeimonHensl  Bce  3aaHUsl  KOHTPOJIBHOM  paloOTHI, 5-8
oOyyJaromuiicss omupayicsi Ha TEOPETUYECKUE 3HAHUS U
YMEHHUSI pelllaTh UCCIIEI0OBATEIbCKUE 3a/1a4d TI0 YUCIOBBIM
CHUCTEMaM
OOOCHOBBIBAET OCHOBHBIC TIOJIOKEHHUSI KaXKJOTO HTara 3-5
penieHus 3a71a4 KOHTPOJIbHON pabOThI
ApryMEeHTUpPYET  pe3yJbTar, MpOBEpsET  BEPHOCTH 2-4
HAWJIEHHOTO PeIIeHUs 3a/1a4 KOHTPOJIHLHOW pabOThI
Pelmienrie KOHTPOJIBHOW pPabOTBhl  COMPOBOXKAAET (MpH 2-3
HEO0OXOAMMOCTH) BEPHBIMH U HarJIsJHbIMU
AHUMAIIMOHHBIMU PUCYHKAMHU
MakcuManbHbii 0amt (B 3aBUCUMOCTH OT CTEIIEHU 12-20
CJIOKHOCTH 3aJaHUi1)




4.2.2. Kpurepun OIICHUBAHHS IO OIEHOYHOMY CPEACTBY 3 — WHIMBHIYaJbHOU
JOMalllHeW paboTe Mo MIKOJLHOM anredpe yuces.

Kputepuu onieHnBaHus KonmuecTtBo
0auioB (BKJIa
B PEUTHHT)
BrimmotHeHBI BCe 3a7aud  MHAWBUAYATBLHON JTOMAITHEH 3-6

paboThl, B TOM YHCJE 3aJaud, CBS3aHHBIC C MOCTPOCHHEM
AaHMMAITMOHHBIX pUCYHKOB B cpenie GeoGebra

Pemiennss  3amad = CONPOBOXKAEHBI ~ KOMMEHTApHUsIMU, 3-4
000CHOBBIBAIOITUMHU OCHOBHBIE ATAlbl PEHICHUS 3a/1a4u
ApryMEHTHUPYET OCHOBHBIC BBIKIAIKH, MPEIJIAracT HUHbIC 2-3
BAPUAHTHI PEIICHUS 3aJa4 WHAUBUAYAIBHOW JOMAalIHEH
paboThI
dopMynupyeT 3a7auun AHAJIOTUYHBIEC 3ajayam 1-2
WHJMBUAYAJILHOU IOMaIlIHEeW pabOThI

MakcuMainbHblii 0aut (B 3aBUCUMOCTH OT CTEIICHU 9-15

CJI0’KHOCTH 3aJIaHHiN)

5. OneHOYHBIE CPeACTBA JJIS ATTeCTANUM

3AYETHbBIE TECThI

1. UT0 Takoe GUHapHOE OTHOLLEHNE HA HENMYCTOM MHOXecCTBe A ?
. ATO penekcmMBHoe, CUMMETPUYHOE U TPaH3UTUBHOE OTHOLLIEHNE.
. JTO Npsimoe npoun3BeaeHne MHOXecTB Ax A.
. OTO NOAMHOXECTBO NPSIMOro NPomn3BeAeHUs MHOXeCTB Ax A.
. ATO hyHKUMS.

RGN
A WON -

2. Yto Takoe BuHapHas onepaumnsa Ha HenycTomM MHoxecTee A ?
2.1. OTo6paxeHne MHOXecTBa A B MHOXECTBO A.
2.2. OToGpaxeHne MHOXecTBa A Ha MHOXECTBO A.
2.3. OTobpaxeHne MHOXecTBa A B MHOXeCTBO Ax A.
2.4. OTo6paxeHne MHoxectBa Ax A B MHOXECTBO A.

3. YUTto HasbIBaeTcsa HaTypanbHbIM pSgom?
3.1. Cuctema (N, "), ygosnetsopstoLias Tpem akcmomam leaHo.

3.2. Cuctema (N, "), yooBneTBopsoLLaa akCUOMe NHOYKLNN.
3.3. Cuctema (N, "), ygosnetBopstoLiasa akcmomam lNeaHo.
3.4. MHOXeCTBO 4Mcen, KOTOpble UCMOMb3YHTCS NpU cyeTe.

4. Kak hopmMynupyeTcs NpUHUMN NOSIHON MaTeMaTUYeCKON NHOYKLUN?
41 TQ-u,(TMN)—u=TMN)-u)=>(vYnT(n)—u).
4.2. N3 npeanonoxeHuns o Tom, 4to T(n) UCTUHHO cnegyeT, 4To T(N') UCTUHHO.
4.3. T(1) nctuHHO 1 T(N) UCTMHHO 1 T (N') UCTUHHO.
4.4. Ecnn T (1) ucTUHHO, T(n) UCTUHHO 1 T (n') NCTUHHO, TO T(N) UCTUHHO Ans nboro n.



5. Kak onpegensieTca CrnoxeHue HaTypanbHbIX Yncen?
51. m+1l=m', (n+m’)=(n+m)" ansa mobbix mneN .

52.1+1+.. . +1+1+1+...+1=1+1+...+1.

m n m-+n
53. m+n'=(m+n)".
54. m+1=m', m+n'=(m+n) ans nobbix mneN.

6. Kak onpegenseTca yMHOXeHWe HaTypanbHbIX Yncen?
6.1. m+m+..+m=m-n.
n
6.2. m-1=m', m-n"=(m-n)’ ana nobbix mne N .
6.3. m-1=m', m-n"=m-n+m anga nobbix mneN .
6.4. m-1=m, m-n"=m-n+m ana nobbix mneN .

7. Kak gokasatb, YTO ABaxAbl ABa — YeTbipe?
7.1.2-2=2+2=4.
7.2.2-2=2+1=(2+1)'=3=4.
7.3.2-2=2-1=2-1+2=2+2=2+1=(2+1)'=(2) =3 =4.
7.4.2.2=2-1=2+1=(2+1)'=(2)=3=4.

8. Kak cbopmynmnpyeTtcs yCUNEHHbIN NPUHLMIN NOSIHON MaTeMaTUYeCKOM NHOYKLMN?
8.1. YTBepxaeHune T(n) UCTUHHO AN ftoboro HaTypanbHOro YmMcna n, ecriv OHO UCTUHHO

ana n=1unwus npeanosfoxeHmda o Tom, 4YTo OHO UCTUHHO AJ1A BCEX HaTypalibHbIX YNCETT,
MeHbLUINX n, cnegyet UCTUHHOCTb ero Aanda n.
82. T —u, (T(M) —u=T(n) —uorzn>m))=T(n) —u orwmoboeo neN .

8.3. Enm T(1) nctuHHo 1 T (n) UcTMHHO Ans noboro HaTypansHOro Yncra, MeHbLero n,
TO T(N) NCTUHHO Ansa Noboro HaTypanbHOro Yncrna n.

8.4. Enn T (1) nctmHHo n T(m) UCTUMHHO Ang noboro HaTtypanbHOro Yncna m<n, 1o T(n)
WCTUHHO AN moboro HaTypanbHOoro 4yicna n.

9. Y10 Ha3bIBaeTCcA CMCTEMOWN LienblX Yncen?

9.1. lNone, KOTOPOE COAEPXKUT MOMYKOSbLO HaTypasibHbIX YNCEN, U BCAKUIN INIEMEHT
KOTOPOro npeacTaBuM B BUAE PA3HOCTU HaTyparibHbIX YUCen.

9.2. Konbuo, KOTOpoe CoaepXXNT NOSYKOSbLIO HaTyparnbHbIX YACES, N 31eMEHTbl KOTOPOro
ncyepnbIBalTCA HaATypanbHbIMU YACTIAMKN, HYNIEM N YACTIaMK, NPOTUBOMNOSIOXHBIMU
HaTypanbHbIM.

9.3. KommyTaTMBHOE KOMbLO, KOTOPOE COAEPXKUT NOSYKONbLIO HAaTyparnbHbIX Yncen, 1
BCSAKUIW 3NEMEHT KOTOPOro npeacTaBuM B BUAE PasHOCTU HaTypasnbHbIX Yncen.

9.4. Konbuo, KOTOpOEe COOEPKUT MOSTYKOSbLO HAaTyparibHbIX YACES, N BCAKUNA SNEMEHT
KOTOPOro npeacTaBuMm B BUAE CyMMbl HaTypasibHbIX Yncen.

10. Y70 Ha3bIBaeTCs CMCTEMOW paLMOHanbHbIX Yucen?
10.1. KonbLuo, cogepxallee Kornbuo LenbiX Yncen, N BCAKUN 3N1IEMEHT KOTOPOro
npeacTaBuM B BUAE OTHOLLEHMS ABYX LENbIX YMcen.
10.2. None, cogepxallee KONbLO LenbiX YACen, N BCAKUN SNEeMeHT KOTOPOro npeactaBmm
B BMe pa3HOCTU ABYX LenbIX Yncen.
10.3. lNone, cogepxallee KONbLO UernbiX YACEN, N BCAKUA df1IeMEHT KOTOPOro npeacrtaBmum
B BMe OTHOLIEHUS ABYX LenblX Yncen.



10.4. MHOXecTBO Bcex apoben Bnaa %, roe a,beZ, b=0.

11. Y10 HasbIBaeTCcsa ynopsgodeHHbIM nonem?

11.1. Cnucrema (P, +,-, <), rge (P, +,-) ectb none, (P,<) eCTb NIMHENHO YNOpSa04YEHHOE
MHOXECTBO, U Onepaunn CrioXXEHUS N YMHOXEHNS MOHOTOHHbI.

11.2. Cucrema (P, +,-, <), rae (P,+,-) ecTb none, (P,<) eCTb NIMHENHO yNnopag0YEeHHOEe
MHOXecCTBO, 1 ansa nobbix a,b,ce P, ecnn a<b, t0 a+c<b+c n a-c<h-c.

11.3. Cuctema (P, +,-, <), rae (P, +) — kKommyTatnBHas rpynna, (P,-) — KkoMMyTaTuBHas
rpynna, ansa nobebix a,b,ceP (a+b)-c=a-c+b-c, cucrtema (P,<) ecTb JIMHENHO
ynopsgoyYeHHOe MHOXeCTBO M ecnn a<b, To a+c<b+c,necnm a<b nc>0, 10
a-c<b-c.

11.4. Cucrema (P, +,-, <), rae (P, +,-) eCTb none, OTHOLIEHNE < TPaAH3UTUBHO, ASIS
nobbix a,b e P ogHO 1 TonNbko 0gHO K3 Tpex: NMbo a<b, nMbo a=b, nnbo b<a un
ecnn a<b, 10 a+c<b+c n a-c<h-c.

12. KakoBO HauMeHbLlee 4YnucrnoBoe none?

12.1. HanmeHbLero YicrnoBoro rnong He cyLlecTByeT.

12.2. lNone paunoHanbHbIX Ynucen.

12.3. Uenble yncna.

12.4. lNone gencTBUTENbHbIX YMCen.

13. YT0 Ha3bIiBaeTca cucteMomn AencTBUTENbHbIX Yncen?

13.1. YnopagoyeHHoe norne, yaoBreTBopsitoLee akcuome Apxuveaa.

13.2. lNone, yoosneTBopsioLwee akcnome Apxumeaa n akcnome Kantopa.

13.3. YnopsgoyeHHoe none, B KOTOPOM AJis ftoboro anemeHTa a 1 nodoro anemeHTta b
CYyLLEeCTBYET HaTyparnbHOE YMCIIO N Takoe, YTo na>b, 1 ansa BCsAKon
nocrnenoBaTeNbHOCTUN BIOXEHHbLIX OTPE3KOB CYLLLECTBYET ANIEMEHT, NPUHAANEXaLL M
BCEM OTpe3kaM nocrnenoBaTenbHOCTU.

13.4. HenpepbiBHOE ynopsiaoYeHHoe norse.

14. YT0 Takoe ceyeHne NMUHENHO YNOPSALAOYEHHOroO MHOXecTBa?

14.1. Mapa HenycTbIX NOAMHOXECTB, NepeceyeHne KoTopbiX NycTo, a 06beanHeHne ectb
AaHHOEe yNopsiA0MEeHHOE MHOXECTBO.

14.2. CeveHneM NUHENHO YNOPSAOYEHHOIO MHOXECTBO (M, <) Ha3biBaeTcs
ynopsgodeHHas napa nogmMmHoxects A B M Ttakux, uto A=, B=J; AnB=9:
AUB=M ; ana noboro ac A n nioboro beB a<b.

14.3. CeveHreM NUHENHO yNopsa04EHHOro MHOXeCTBO (M, <) HasblBaeTcs napa
nogmHoxectBs A, Bc M Takux,yto A=, B0, AnB=J: AUB=M ; ana nobdoro
ae A nnmoboro beB a<b.

14.4. 14.2. Ce4yeHneM NUHENHO ynopsagodeHHOro MHoXecTBo (M, <) HasblBaeTcs
ynopsgodeHHas napa nogmMmHoxects A Bc M Takux, uto A=Y, B=J; AnB=Y:
AUB=M ; ona noboro ac A n nboro beB a<bh.

15. YTO Takoe rpaHnYHbIN SNIEMEHT ceYeHns?
15.1. 'paHU4HbIM aniemeHTOM ceveHuns (A, B) HasblBaeTCcsa aneMeHT C, pacrnofioXeHHbIN
mexgy A n B.
15.2. 'paHn4HbIM anemeHTOM ceveHus (A, B) HasbiBaeTcs anemMeHT C Takow, YTO Aris
ntoboro ac A n noboro beB umeem a<c<b.
15.3. 'paHu4HbIM anemeHToM cedeHuns (A, B) HasbiBaeTcs HanbonbluMi dNeMeHT



MHOXecTBa A.
15.4. OnemeHT C Ha3bIBaeTCH rpaHMYHbIM 3r1IeMeHTOM cedeHns (A, B), ecnu oH saBnsieTcs

HaMbOonNbLIMM 3NIEMEHTOM MHOXeECTBa A UMM HAUMMEHbLUMM 3fIEMEHTOM MHOXecTBa B .

16. Kak onpegensertcsa cuctema AencTBUTENbHbIX Yncen no denekmHay?

16.1. Cuctemon AenCTBUTENbHbBIX YMCES Ha3blBaeTCA Nosie, B KOTOPOM BbIMOSHAETCA
akcmoma [lepekmHaa.

16.2. Cnucrtemon OencTBUTESbHBIX YNCEN Ha3biBaeTCs YNOPA40YEHHON nosie, B KOTOPOM
AN151 BCSIKOrO CEYEHNSA CYLLLECTBYET rPaHNYHbIN 3NIEMEHT.

16.3. Cncrtemon OenCTBUTESNbHbBIX YNCEN Ha3biBAeTCs YNOPsA0O4YEHHON nosie, B KOTOPOM
OS5 BCSIKOrO CeYEeHNS cylecTByeT He 6oiee OAHOro rpaHUYHOro aNeMeHTa.

16.4. Cuctemon OencTBUTESbHbIX YNCEN Ha3biBaeTCs YNOPSA0YEHHON nosie, B KOTOPOM
AJ151 BCSIKOrO CEYEHNS CyLLLECTBYET HE MEHEE OAHOr0 rPaHNYHOro AfieMeHTa.

17. Kak onpegensertca cuctema 4eUCTBUTENbHbBIX YMCES C MOMOLLbK MOHATUS
TOYHOWN BEPXHEWN rpaHuLbl?

17.1. Cncrtemon geNCTBUTESNbHbBIX YNCEN Ha3blBAETCS YNOPAA0YEHHON None, B KOTOPOM
AJ151 BCSIKOrO HEMyCTOro orpaHN4YeHHoro cBepxy NogMHoOXecTBa cyLlecTsyeT
HanbOnNbLUMUA SNTIEMEHT.

17.2. CncrteMon OenCcTBUTESNbHbBIX YNCEN Ha3biBaeTCsa YNopsiAO4YEeHHON nosie, B KOTOPOM
OS5l BCSIKOrO HEMYCTOro OrpaHNYeHHOro CBepxy NOAMHOXECTBA CyLLLECTBYET
HaUMEHbLUMA 3NEMEHT.

17.3. Cncrtemon OeNCTBUTESNbHbBIX YNCEN Ha3bIBAETCSA YNOPSAOYEHHOW NOSe, B KOTOPOM
AJ151 BCSIKOrO HEMyCTOro orpaHN4YeHHoro cBepxy NogMHOXeCTBa CyLLecTByeT TOYHas
BEPXHSASA rpaHuMua.

17.4. Cncrtemon OeNCTBUTESbHBIX YNCEN Ha3bliBaeTCs YNOpA40YEHHON nore, B KOTOPOM
OIS BCSIKOrO HEMYCTOro OrpaHNYeHHOro CBepXy NogMHOXECTBA CyLLLECTBYET TOYHas
HWXHASA rpaHnua.

18. YTO 03HavaeT «4encTBUTENbHOE YMCO NPeacTaBMMO B BUAE AECATUYHON
apobux»?
18.1. [lencTBuTenbHOE YMCNO a NpeacTasumo B BUAe AECATUYHOWM Apobu o =ay, &a,...

a
ecnu a:B Y Npv OeneHnn a Ha b nonyyaem faHHy AeCATUYHY ApoOb.

18.2. [encreutenbHoe 4YMCro a NpeacTaBnumo B BUAE AeCATUYHOM APobU o =agy, &ay...,

ecnu ans mnoboro Homepa n MMeeT MecTo HepPaBEeHCTBO
a a a a 1
By + A+t <A<y F et
10 10" 10 10" 10"
18.3. [lenicTBMTENbHOE YMCIO a NpeacTaBuMo B BUAE AECATUYHOW Apobu o =ay, &dy...,
ecnv Ansa noboro HomMepa N UMeeT MecTO HepaBeHCTBO
= a, & a, 1
QP+ —+.+—<aayt—+..+—-+—.
10 10" 10 10" 10"
18.4. [leicTBMTENbHOE YMCIO a NpeacTaBuMo B BUAE AECATUYHOM APobu o =ay, &dy...,
ecnv Ansa noboro HomMepa N UMeeT MeCcTO HepaBEHCTBO
& a, & a, 1
QP+ —+.+t—<a<apt—+..t+—-+—.
10 10" 10 10" 10"

19. Kakon gecatnyHon apobbto NnpeacTtaByMMo paumoHanbHOe Yncno?
19.1. KoHe4Hon gecaTnyHon apodbio.
19.2. BeCKkOHEeYHOW HenepnoanyYeckon 4eCATUYHOM ApobbIo.



19.3. beckoHeYHOWN Nnepnoanveckon AecAaTUYHON ApoObIo.
19.4. Yncto nepmognyeckon AecaTn4Hom Apobbio.

20. Kakon gecatnyHom apobbio npeacTaBUMO nppauuoHanbHOe YMcno?
20.1. Henepunoanyeckon gecaTuyHon apobbto.
20.2. MNepuogunyeckon gecatTuyHomn gpobbto.
20.3. beckoHe4HON oecaTn4HoM apobbio ¢ 9 B nepuoae.
20.4. NppaumoHarnbHon gecatuyHomn gpobblo.

21. BepHo nu1, 4To cymMma ABYX HENEPUOANYECKUX AECATUYHbIX Apoben aBnseTca
Henepnoan4eckon 4ecaTUYHON apobbio?
21.1. Her.
21.2. BepHo.
21.3. VIHorga BepHo.
21.4. B HeKoTOpbIX Cny4Yasx HEBEPHO.

22. BepHo nu1, 4To NpousBeaeHne ABYX HENEePUoaNYEeCKNX AeCATUYHbIX apoben
ABNAETCA HENEPUOANYECKON OECATUYHOM APOOLI0?
22.1. Her.
22.2. BepHo.
22.3. NIHoraa BepHO.
22.4. B HeKOTOpbIX Cryyasix HEBEPHO.

23. Y10 Ha3bIBaeTca CMCTEMOM KOMMIEKCHbIX Yyncen?
23.1. YnopsigoveHHoe none, cocrosiLee U3 uncen enga a+bi, rage a,beR, i — MH1UMas
eanHuua.
23.2. YnopsigoyeHHoe nose, cogepxallee ynopsgodeHHoe none encTBUTENbHbIX Yucen,

MHVAMYIO €OVMHWLY | Takyto, 4To i° =—1, 1 BCSIKWIi SNIEMEHT KOTOPOro NPEACTaBNM B

Buae a+bi,roe a,beR.

23.3. lNone, cogepxalee ynopsgoyeHHoOe none eNCTBUTESNbHbIX YNCeN, MHUMYIO

eavHNLY | Takylo, YTo i =—1, U BCIKWIA ANEMEHT KOTOpOro npeactaBum B BUae a+bi,

roe a,beR.
23.4. lNone, cogepxawee nosie 4ENCTBUTENbHbIX YMCEN, MHUMYIO €OUHULY | TaKylo, 4YTO
i> =1, 1 BCAKUIN 3MEeMEHT KOTOpOro npeactaBum B Buae a-+bi, rae a,beR.

24. 3ayem CcTpouTCcsa MoAenb Konbla uenblix yncen?
24.1. [Ina akcmoMaTU4ecKoro NoCTpoeHNa TEOPUN LenblX Ymcen.
24.2. ina gokasatenbCTBa HE3aBUCMMOCTM akCUMOM, ONpeaensitomx CUCTEMY LenblX
yucen.
24.3. [Ins gokasaTenbCTBa HENPOTUBOPEYNBOCTM TEOPUN LENbIX YMCEN.
24 4. [ina gokasatenbCcTBa TOro, YTO MHOXECTBO LenbIX Yncen obpasyeT KonbLo.

25. Kak onpefgensieTcsa CrioxeHue npon3BosibHbIX AECATUYHbIX 4pobein?
25.1. Mo npaBuny CnoxeHnst «CTONOMKOMY.

25.2. Ecnun aaHbl aecatnyHble 4pobn o =ag, &ay,... U f=by,bb,..., T0 a+ =y, roe
¥ =Cp,CCy... U Cyg=8g9+Dby, ¢, =23 +by, n Tak nanee.

25.3. Ecnun aaHbl gecatnyHble 4pobu o =ag, &a,... U S =0y, bb,..., npuyem
an =8y, 3.8, ay=a,+10" n B, =by,bb,..b,, B =4,+10",T0 a+ 3 ecTb Ta
edVHCTBEHHas AecsaTnyHasa Apobb, KoTopas NPUHAANEXUT BCeM OTpeskam



nocneposaTtenbHocTU ([ay, + fn. o + Fhl) -
25.4. Ecnv AaHbl AecAaTUYHbIe Apobu o =ay, &dy... U f=Dby,bb,..., npnyem

oy =89, &8y..8,, ah =0, +10" n B, =hy,bb,..b,, B =5,+10",T0 a+ =y Toraau
TOMbKO TOrAda, Koraa Ans noboro Homepa N uvmeem o, +a, <y < S, + f, -

26. Kak onpegensetca yMHOXeHE AeCATUYHbIX gpoben?
26.1. Ecnn aaHbl AecatnyHble 4pobu o =ay, &a,... U S =0y, bb,..., npuyem

an =8y, 3.8, , o =a,+107" n B, =by,bb,..b,, B,=4,+10",T0 a- B ecTb Ta
eAVHCTBEeHHas AecATUYHasA Apobb, KOTopas NPUHaANEXUT BCEM OTpe3skam
nocnegosarenbHoct ([a,f,, anf)) -

26.2. Ecnun aaHbl aecatnyHble 4pobu o =ag, &a,... U S =0y, bb,..., npuyem

an =8y, 3.8, ah=a,+10" n B =by,bb,.b,, B =4,+10", ToNpn >0, >0
o - f eCTb Ta €AMHCTBEHHasA AecATUYHas Apobb, KoTopas NpuHaaIexuT BCeM
oTpe3kam nocnegosarensHocTu ([a, Sy, anfh]) - Ecnnxe >0, f<0, 10 o- f ecTb
Apobb —(a-(-p)), aecnm a<0, >0, 70 - f ecTb Apobb —((—a)- B), ecnun xe
a<0, f<0,T0 a-f ectb Apobb (—a)-(-4)).

26.3. [ponsBeaeHne HaxoanTCs Mo NpaBuy YMHOXEHNSA «CTONOUKOMY.

26.4. lNpwn HeoTpuuaTternbHblX o U [ NpoussBedeHne HaxoauTcs «CToNnbukom», a B
OCTarbHbIX Cy4asix UCNONb3yeM «npasBuia 3HaKoBY.

27. YTo Takoe Teno?

27.1. Teno — 9TO0 HEKOMMYTaTUBHOE MNoJsie.
27.2. Teno — 910 KOmnbLO C AefeHneM.

27.3. Teno — ato konbLo 6e3 genutenemn Hyns.
27.4. Teno — 970 KOMMYyTaTUBHOE KOJIbLLO.

28. Yto Takoe Teno KkKBaTepHMOHOB?
28.1. 310 MHOXecTBO uMcen Buga a+bi+cj+dk, rae a,b,c,d eR, i% = j2 =k? =(ij)2 =-1.

28.2. OTO MHOXeCTBO uncen Buga a+bi+cj+dk, rae a,b,c,d eR, i%=j2 =k =(ij)?>=-1
OTHOCUTENbHO MOKOMMOHEHTHOTO CIIOXEHWS! 1 YMHOXEHWSI.

28.3. Teno KBaTEPHUOHOB — 3TO TAKOE TENO, KOTOPOE COAEPXKMUT NOMNE KOMMIIEKCHBIX
uncen C, COAEPXUT MHUMYIO eAVHULY |, TPUYEM BCSKUI 3MeMeHT Tena npeacTaBum

BBuae a+bj, roe a,beC.
28.4. Teno kBaTEPHMOHOB — 3TO Takoe Tero, KOTOPOEe COAEPXKMUT MOMe KOMMIEKCHbIX
yncen C ¢ MHAMOW eOUHULEN |, COAEPXKNT HOBYIO MHUMYIO €ANHULY |, NPU4eM

j2 =-1, (ij)2 =-1 1 BCAKUM 3neMeHT Terna npeacrasuMm B Buae a+bj, rae a,beC.

29. Bcsakoe paunoHanbHoe Yncrno npeacTtaBumo B BUAeE
29.1. KOHEeYHOM AecATUYHOM apobu;
29.2. 6eckoHeYHON gecaTnyHom apobu;
29.3. Henepmnoan4eckon AecaTnyHon apodu;
29.4. nepmnogunyeckon gecatTudHom gpobn.

30. YkaxunTte npumep nona mexagy Q u R.
30.1. {a+bv2|a,bez};



302. {a+bv/2|a,beQ};
30.3. {a+bv2|a,beR};
30.4. {a+b/2|acQ,beR}.

31. BbInonHaeTcsa Ny B ynopsago4eHHOM Mofne paumoHarnbHbIX Ynucen akcuoma KaHtopa?

31.1. Oa.

31.2. [la, ecnu none paumoHarbHbIX Yncen paccMaTpmBaTth Kak nognosne nons
AENCTBUTENbHbIX YNCer.

31.3. [Ja, ecnu paumoHarbHble Yicna paccMmaTpmBaTth B BUAE AECATUYHbIX po6en.

31.4. Her.

32. Hapucyinte guarpammy, nsobpaxatowyto MHoxectBa Q, R, C n MHOXecCTBO

anrebpaundecknx ymcen A.
33. Hapucyinte gnarpammy, nsobpaxatoilyto MHoxectBa N, 2Z, Z+Zi.
34. Hapucyinte anarpammy, nsobpaxatoLyto MHoxectBa Z+Zi, R, C.

35. Hapucyinte anarpammy, nsobpaxaroLLyro MHOXeCTBO BceX rpynn G, MHOXeCTBO BCeEX
Koney K, MHOXeCTBO BCex norien P 1 MHOXeCTBO BCEX YNOPAAOYEHHbIX nosien U .

36. N3o06pa3nte Ha ogHOM gmMarpaMmMe MHOXECTBO BCEX KOnel, KOnbLo LenbiX Yncen,
MHOXECTBO BCEX MOonen 1 none paumMoHanbHbIX YMcen.



Bonpocsl k 3a4ery

1. Ompenenenne  HaTypajgbHOTO  psAna, He3aBUCUMOCTb  akcuoMm  [leaHo.
Jloka3aTenbCTBO NPUHININA TOJTHON MATEMATHYECKOW UHIYKIIUU.

2. OrmpepeneHne CIOKEHUS HATYPATbHBIX YHCEIl, TOKA3aTeIbCTBO — CYIIECTBOBAHUS
Y €JUHCTBEHHOCTH CJIOKCHHSI.

3. OCHOBHBIEC CBOMCTBA CIIO)KEHHUS U YMHOXKEHUSI HATypaJIbHbIX uncen. (3 cBoMCTBa
JTI0Ka3aTh).

4. BcromorarenbHble CBOMCTBA, MO3BOJISIONIME BBECTH OTHOIICHUE «MEHBIIEY IS
HATypaJIbHBIX YUCET.

5. OmpeneneHne OTHOILICHUS «MEHBINE» JJi1 HATypajdbHBIX YHCEN, €r0 OCHOBHBIC
CBONCTBA.

6. OmnpeneneHre OTHOIICHUS «MEHBIIE» I HATypalbHBIX YUCEN, IOKAa3aTeIIbCTBO
CYIIIECTBOBAHMS HAWOOJIBIIIETO YHCIA JJII OTPAaHUYEHHOTO CBEPXY MHOXKECTBA
HATYpAJIbHBIX 4Kcel. JIMHEMHO ynopsiAOYeHHOE MHOKECTBO HATYyPaJIbHbBIX YHCEI
BIIOJIHE YIIOPSAOYEHO.

7. Jloka3aTenbCTBO CYIIECTBOBAHUSI HAMMEHBIIIETO YUCJIa JJISI HEMyCTOrO MHOYECTBA
HaTypaJbHBIX YNCEI. Y CUJICHHBIN IPUHLHAI [TOJTHOM MAaTeMATUYECKOM MHIYKIINH.

8. Ompenenenue cuctembl Ienbix uncesl. OCHOBHBIE CBOMCTBA: CBOWCTBO HYIIA,
IpaBWjla 3HAKOB, KOMMYTAaTHBHOCTb YMHOXEHUS LEJbIX uucen. OTCyTCTBUE
JEIIATEIIEN HYIIS.

9. HenpoTuBOpeUHBOCTH TEOPUH LIETBIX YUCEIL.

10. Onpenenenre CUCTEMBI pallMOHANBHBIX 4Hcel. [IpencraBienne pamroHaIbHOTO
qHCIa JEeCATUYHOUN JIPOOBIO.

11. Onpenenenrne CHCTEMBI JCHCTBUTENBHBIX uuced. Brmodenne Q B R
Cyl1eCTBOBaHHUE U €AUHCTBEHHOCTD LIEJIOM YACTHU JACHCTBUTEIIBHOTO YUCIIA.

12. Ilenas yacTh ACUCTBUTENBHOTO 4HCHa. IIpencraBieHne ACHCTBUTENBHBIX YHCET
JNECATUYHBIMU JIPOOSIMHU.

13.JIuneliHO  yHOPSAOYEHHOE MHOXECTBO JAECITHUYHBIX JpoOeit. Koneunsie
necsiTuaHbie Jpoou. CBOMCTBO YCHIIEHHOM TIOTHOCTH.

14.TlocnenoBaTebHOCTh  CTATHUBAIOIIUXCSA OTPe3KoB. OmpenesieHHe CI0XKEHUS U
YMHOKEHHUSI IECATUYHBIX JpOoOei.

15. CpoiictBO cimaboii MOHOTOHHOCTH CIIOKCHHs. JloKa3aTelnbCTBO  CBOMCTB
CJIOKEHUS U YMHOKEHUS JECATUIHBIX APOOEi.

16. Pasnuunbie  ompeneneHuss ~ CUCTEMbl  JIEUCTBUTENBHBIX  YUCET U UX
SKBUBAJICHTHOCT.

17. p-aguyeckue yuca.

18. Onpenenenue CHUCTEMBbI KOMIUIEKCHBIX uHceld. HempoTMBOPEUUBOCTh TEOPUU
KOMIUIEKCHBIX yrcesl. OCHOBHBIE CBOMCTBA MOJISI KOMIUIEKCHBIX YHCET.

19. KBatepuuonsl. ['pyrina KBaTEpHHOHOB.

20. Teopema dpobeHmyca.

21. 3oMophu3M OJHOMMEHHBIX YUCIIOBBIX CUCTEM.



4.3.5. [lomallHAA KOHTpOsibHasA paboTa «3aaayvv Ha MHAYKLUIO»

Mopobpatb u pewntb 30 3agay Ha [gokasaTenbCTBa METOAOM  MOSHOW
MaTemaTU4YecKon MHAYKUMK MO CreayrwmmMm TeMmam:

1. [lokaszaTenbCTBa paBeHCTB.

2. [lokasaTenbcTBa HEPaABEHCTB.

3. [lokaszaTenbcTtBa AENMMMOCTMU.

4. [lokasaTenbCcTBO (hOopMYyrbl OBLLEro YneHa pekyppeHTHOM NocneaoBaTenbHOCTH.

5. [loka3aTenbCTBO reOMETPUYECKUX YTBEPXKOEHWM.

MpumepHbIN NepeYeHb 3aaav

1. [loka3zaTenbCTBO paBEHCTB

nn+1
1) ,D,OKa)KMTe, 4YTO CyMMa nepBbiX n HATypalsibHbIX YACEST paBHa ( > ) .
2) ,D,OKa)KI/ITe, 4YTO CyMMa KBafdpaToB MNepBbiX n HaATypalibHbIX 4YWUCEJT paBHa

n(n+1)(2n+1)
p .

1 2 1 n

3) dokaxunTte, YTO — +——+...+ = .

1.5 5.9 (4n-3)(4n+1) 4n+1
4) DokaxuTe, 4To 5+45+325+...+ (4n+1) 5" =n.5",
5) NokaxuTe, 4TO
(g +ay +...+ an)2 = a12 + a% +ot arz, + 28, + 2qag +... + 28,44,
6) [okaxunte ToxXgecTBa

2 4 2"t 1 x- 2" .

X X X X
+ + ot

1-x2 1-x% 1-x8 1ox2" 1-x q_y?"

@+x)Q+ x2)(1+ x1)..A+ in_l) T

7) Hangute v gokaxute qopmynbi:

(53

k k

0
0
o
0

coogQ
COQ o
QRooo

2. [loka3aTenbCTBO HEPaBEHCTB
OokaxuTe HepaseHcTBa: 1) 5" >7n—3 npu No6OM HaTypanbHOM N;
2) 2" —1>n(n+1) npu no6om HaTypanbHOM N> 7;

3) 3" >2" +n npwu nobom HaTypansHoM n;

4) 4" >3" +n? npu NGOM HaTypanbHOM N;
5 4">3"+2"+n npu n>2; 6)i+i+... !
n+l n+2 3n+1
1 n
7 (2n).> 4

()2 n+1

>1

; 8) |sinna|<n|sinal;



_ _ 1 1 1
9) X" +x" 2 + 1"t —t gt zn+l

X X X

10)\/_<1+\/_ \/_ \/_<2\/—

3. Joka3zaTenbLCcTBO AENMMOCTU
,D,OKa)KI/ITe, 4YTO An4d noodoro HaTypasribHOro Yncra n:
1) 62" 141:7; 2) 7" +3n-1:9; 3) 72 482l i57, 4)
4" +15n-1:9; 5)5"-3"+2n i4; 6) 6°"+19" — 2" kpaTHo 17.

4. [okasaTenbcTBO ¢opmynbi o6wero yrieHa
nocriegoBaTesibHOCTU, 3aaHHOWN PEKYPPEHTHO

1) OaHo: a; =4, a,, =3a,—2. fokaxuTe, yto a, =3" +1.
2) DaHo: a; =1, a, =9, a,,, =9a,,; —20a, . JokaxuTe, uto a, =5"—4".
3

4
5

[OaHo: & =3, a, =15, a,,, =5a,,; —4a, . fokaxwuTe, yTo a,=4" -1.

OaHo: a =29, a, =85, a,,, =5a,,; —6a, . dokaxuTe, uTo a, = 2" +3"2,

)
)
)
) [NocneposatenbHocTb ®uboHauyun 3agaHa pekyppeHTHo: ay =0, g =1,
Ay =81 +a,. [dokaxute, yToO: a) & +ag+..+ay =ani2; b)
1+a, +a, +...+ay, =ay. -

6) MocnenoBaTenbHOCTL 3afjaHa PEKYPPEHTHO: & =5, a, =7, a,,4 —28, +a,1 =0.

Bbipa3ute a, 4yepes n.
7) MNMocnepoBaTenbHOCTL 3a4aHa PEKYPPEHTHLIM COOTHOLLEHMEM &, =5a,,; —4a,

C HayanbHbIMW 3Ha4YeHusAMM a; =3, a, =15. [lokaxuTe, 4YTO: a) BCE uIiEHbl

nocrnenoBaTenbHOCTU AenaTcd Ha 3;
b) BCe YneHbl NocneaoBaTenbHOCTU C YETHLIMW HOMEpaMmM AensTcs Ha 5.

5. [lokazaTenbcTBa NO MHAYKLUN B reOMeTpum

1) Ha ckonbko yacten pasgenat nioCKOCTb N APSAMbIX MAIOCKOCTU, MPOXOOALMNX
yepes OHY TOYKY?

2) Ha ckonbko MHTEpBanoB pasgensT npsiMyo N ee To4ek?
3) [okaxute, 4TO N MNSIOCKOCTEM MPOCTPAHCTBA, W3 KOTOPbIX Kaxable Tpu
nepecekarTCcs U HAKaKMe YeTbipe He MMeoT o0LLen TOUKM, OensT NPOCTPaHCTBO
n-)n(n+1 -

a ij n+1 vyacremn.

4) B nnockocTM npoBeOeHO N OKPY)XHOCTEM Tak, YTO KaXable OBEe W3 HUX

nepecekarTcs B ABYX TOYKaX U HUKaKMe TPU He UMetoT obLLei Toukn. [JokaxuTe,
4YTO MPYW STOM MIIOCKOCTb Pa3buBaeTcst Ha N2 —n+2 YacTeM.

5) [lokaxuTe, 4TO CTOpOHa npaBunbHOro 2" -yrofibHUKa BbipaXKaeTcs Yepes paanyc
R OnNUcCaHHoON OKPY>KHOCTM BblpaXxaeTcs dopmynom:



a, :R\/Z—\/2+\/2+...+\/§ _

n
6) Ha CKONMbKO TPEYronbHWKOB N-YrofnbHUK MOXET ObiTb pas3dbut ceonmu
HenepecekaLwmMmncsa gnaroHanammn?
7) [Ookaxute, 4TO CyMMa BHYTPEHHUX YrNOB BbINYKIOrO N-yrofisHWKa pa.Ha
2d(n-2).

Mcnonb3yemble NCTOYHMKM:

1. M.J1.Nanuukmin, M.M.Mowkosuy, C.W.LWLBapubypa, YrnybneHHoe nsyyeHue Kypca
anrebpbl 1 MatemaTnyeckoro aHanmsa. M.: «lpoceelieHney, 1990.

2. H.A.BuneHkuH, IN.C.Cypsunno, ®.C.CumoHos, A.U.Kyapsasues Anrebpa 9. M.:
«lNpoceeweHney, 1998.

3. M.J1.Nannukmn, A.M.INonbamaH, J1.1.3BaBun4, C6opHuK 3agad no anrebpe 8-9. M.:
«lNpocseweHne», 1997.

4. N.C.ComuHckun, J1..IN'onosnHa, N.M.Arnom, O matematmnyeckon naykumm. M.:
«Haykay, 1967.



4. Y4yeOHbIEe pecypchbl

4.1. KAPTA JIMTEPATYPHOI'O OBECIIEYEHU S JUCHUIIJINHbI

«MHdopMaLOHHbIE TEXHOMNOTMN B Kypce BbiCLLEN anredpbi»
Hanpasnenue noarorosku: 44.04.01 Ilenarornyeckoe oOpazoBaHue
HanpaBneHHoCTb (Ipoduiib) 00pa3oBaTENbHON TPOTrPaMMBI
«MHpopMannoHHBbIE U CYNIEPKOMIbIOTEPHbIE TEXHOJIOIMH B MATEMAaTHY€CKOM 00Pa30BaAHMI»
KBanudukauus: maructp
10 3a04HOM (hopme 00yueHUst
(oO1mast Tpy10eMKOCTb 2 3.€.)

HaumenoBanue Mecto xpanenus/ Koa-Bo
3J1eKTPOHHBIIi aapec IK3EMILISIPOB/TOYEK
AocTyna
OCHOBHAS JIMTEPATYPA
Jlapun C.B. Yucnossle cuctemsl. — M.: Akanemus, 2001. Hayunas 6ubnuorexa KI'TIY 10
um. B.I1. AcradneBa
Heuaes B.U. Yucnossle cuctemsl. — M.: [Ipocsemenue, 1975. Hayunas 6ubnmnotexa KI'TIY 10
uM. B.I1. Acradnena
. Jlapun C.B. Yto Takoe HaTypanbHbie uncia? Kaura ais yqamuxcs. — Mockaa: Hayunas 6ubnmnorexa KI'TIY 10
"[Ipocsemenue"”, 1996. — 78 c. v B.I1 Acragnesa
Jlapun C.B. Yucnossle cucteMbl. YuebHoe mocobue i akaJeMUIeCcKOro Hayunas 6ubnuotexa KI'TIY 4
OakanaBpuata — M. : «lOpaiit», 2017. 177 c. mv. BT Actagresa
®edepman C. Uucnosslie cuctemsl. — M.: Hayka, 1971. Hayunas 6ubnuotexa KI'TIY 1
uM. B.I1. Acradnena
JONOJIHUTEJIBHASA JINTEPATYPA
Jlapun C.B. Brruucienust ¢ nOMOIIBIO BUPTYaIbHBIX T€OMETPUYECKNX HHCTPYMEHTOB. Hayunas 6ubamnorexa KI'TIY 1
K. «Marematuka B mkoie», Ne§8. 2007, ¢. 35-43. uM. B.I1. AcradbeBa
Jlapun C.B. Llenbie uncna u )xuteiickue npeacTaBieHus o Hux. JKypHan 1

"Maremaruka B mkoie", Ne2, 2001. ¢ 44-49.




Jlapun C.B. Ucnonp30BaHre aHUMAIMOHHBIX PUCYHKOB Ha YpOKaxX aareOphl. Hayunas 6ubmuorexa KI'TTY 1
Marematuka B mkoiie Nel, 2021, c. 40-49. uM. B.I1. AcradbeBa
Jlapun C.B. Anrebpa u Teopus uncen. ['pymibl, Koyibla v mojs. YaeOHoe mocooune Hayunas 6ubmuorexa KI'TTY 2
JUI akajieMudeckoro Oakanaspuara. — M.: M3garenscTBo FOpaiit, 2018. 160 c. uM. B.I1. AcradbeBa
Heuaer B.M. Yucnoseie cucremsl. — M.: [Ipocsenienue, 1975. Hay4nas 6ubanorexa KI'TIY 10
uM. B.I1. AcradbeBa
H.S.Bunenkun, O.C.MBamos-Mycartos, C.U.11Bapidypa Anredpa u Hayunas 6ubmuorexa KI'TIY 10
MareMatuyeckuii ananms, 11 k1. — M.: «IIpocsemenuey, 1996. uMm. B.I1. Acrapresa
N.C.Comunckuii, JI.U.I'onosuna, .M. Arnom O maTemaTudeckoi HHIYKIUU. — M.: 1
«Hayxka», 1967.
. Kanrop N.JI., CononoBuukoB A.C. ['unepkommiiekcHble yucina. — M.: Hayka, 1973, Hayunas 6ubmmotexa KI'TIY 2
c.144. uM. B.I1. Acradnena
IMoutpsirun JI.C. O6061menus uncen. — M.: Hayka, 1986, c.177. Hayunas 6ubnuorexa KI'TTY 2
uMm. B.I1. AcradneBa
IIpockypsaxos 1.B. IlonaTus MHOeCTBa, IPYIIIbI, KOJIbLA U 11071, TeopeTnueckue Hayunas 6ubnuorexa KI'TTY 2
OCHOBBI apU(METHKHU. — B KH.: DHIUKIIONEINS FIEMEHTapHON MaTeMaTUKH, KHUTa 1. uM. B.I1. Acradpnena
Apudmeruka. — M.: I'TTJI, 1951, ¢.76-252.
Jlapun C.B. Uto Takoe 4ucina, Kakue OHHM OBbIBalOT U YeMy ciyxart. B cOopHuke Hayunas 6ubnunorexa KI'TIY 1
«[TomynspHbIe NEKIUH 110 COBPEMEHHBIM BOIIPOCAM HAYKU U TEXHHUKH JUI MOJIOJIEKH. um. B.I1. AcradneBa
Jlyumme nexuuu 2005 roga». Kpacnosipckuii kpaeoit ¢ponna Hayku, KpacHosipek,
2006
MexBy30BCKas 3JieKTpoHHas onbdmuoreka (MOB) https://icdlib.nspu.ru/ NuauBuayanbHBIT
HEOrpaHUYEHHBIN
JOCTYI

CoracoBano:
['nmaBHBIN OMOIMOTEKADD

doproBa A.A.

[y /
(TOJKHOCTH CTPYKTYPHOTO MOJPAa3IeTICHIS) ;ﬁﬁr‘fﬂ/ (Gamunus 1.0.)




4.2. Kapra MaTepuajbHO-TEXHUYECKO 0a3bl TN CHUIINHBI
«UUCJIOBBIE CUCTEMBbI»
Hanpasnenue noarorosku 44.03.05 [lemarornueckoe oOpasoBaHue

(c nByms nipoduisiMu moaAroToBku). HampanenHocTs (Ipoduiin)

o0Opa3oBaTeNpHOM MpOorpaMMbl MaTeMaTrka
Keamudukanus: BAKAJIABP
0 3a049HOM opme oOydeHUS
(oOrmIast TpyI0€MKOCTH 2 3.€.)

Aymuropus | Ob6opynoBanue

JUIsl IPOBEZICHUS 3aHATUMN JIEKLIMOHHOT'O THIIA, 3aHATUN CEMHUHAPCKOTO THIIA,
KYpCOBOT'O IIPOEKTUPOBAHUS (BBITIOIHEHUS KyPCOBBIX PadOT), TPYIIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIBTALUMH, TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U
IIPOMEKYTOYHOM aTTeCTaluu

[IpoekTop-1mT.,
KOMIIbIOTEp-1211T., MapkepHast 1ocka-1rT.,
MHTEpaKTUBHAA JOCKa-11IT.

r. KpacHospck,
yi. Ilepencona, 7,

ayn. 3-15
JUISL CAMOCTOSITEIbHON pabOThI
r. KpacHospck, Komnbrorep-10mit., npuntep-11mrT.
yi. Ilepencona, 7,
ayn. 1-02

YuTaapHbIH 3a11

Ay,Z[I/ITOpI/ISI ‘ JInneH3noHHoe IIPpOrpaMMHOC obecreyeHue

JUTSL IPOBEJICHUSI 3aHATUN JICKIIMOHHOTO TUTIA, 3aHATUM CEMUHAPCKOTO THIIA,
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX paboT), IPYNIOBLIX U
WHIUBUIYAIbHBIX KOHCYJIBTAIMM, TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEKYTOUHOMN aTTeCTalluu

Microsoft® Windows® 8.1 Professional (OEM nunensus,
kouTpakt Ne 20A/2015 or 05.10.2015);
Kaspersky Endpoint Security — Jlui cepruduxar Nel B08-190415-
050007-883-951;
7-Zip - (Cobomnas munensus GPL);
Adobe Acrobat Reader — (CBoGoaHas muiieH3ust);
Google Chrome — (Co6oaHas TuieH3Hs1);
1. Tlepercona. 7 Mozilla Firefox — (CBoGoaHast nurieH3us);
yi. Hiep > LibreOffice — (CoGomauas nurensust GPL);
ayn. 3-15 XnView — (CBo6oHas THIIEH3HUA);
Java — (CBoOoHas JTUIICH3HS);
VLC — (CBoboHas TUIIECH3NSA);
JKusast maremaruka 5.0 (Korrpakt HKC-/15-294/15 ot 21.09.2015,
manensus Ne 201515111);
GeoGebra (CBo6o1HO pacnpocTpaHsemMas B HEKOMMEPYECKUX
(y4eOHBIX) TIeJISIX JINTICH3S)

r. Kpacnospck,

JIJIsI CAMOCTOSTEIbLHOMN pa6OTBI

r. Kpachosipck, AneTr Obpazosanue 8 (murens3ust Ne AAO.0006.00, moroBop
yiu. [lepencona, 7, | Ne JIC 14-2017 ot 27.12.2017
ayn. 1-02
YUuTanbHEIN 3aIT
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