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

B nmporpamMmy BHOCSTCS CAEAYIONINE U3MEHEHHUS:
1. OGHOBNIEHBI TUTYBHBIC JUCTHI paboyeil mporpaMmbl U (POH/IA OLIEHOUHBIX
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 MpodeccrnoHabHbIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC
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



1. HOACHUTEJBHAA 3AIIMCKA

1.1. Mecmo oucyunnunvl 8 cmpykmype oopazo8ameibHOU NPocPaAMMbl.
Pabouas nporpamma AUCIUIIIUHBI « HUCITIOBBIE CUCTEMBD) JIsl TOATOTOBKHU
oOy4aembIx 0 HanpaBiaeHuto moarotToBku 44.03.01 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 «lIlegaror (megarorundeckas 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 cooTBeTcTBUM co cTanaaptom PIIJI B KI'TIY um. B.I1. Actadnesa,
yTBEPKJICHHBIM YuéHbIM coBeToM yHUBepcutera 30.09.2015 (mpoTtokomn Ne9).
HucruminHa «YuciioBble CUCTEMbD) BKIIIOUEHA B YUEOHBIN TIJIaH MO 3a04HOM Gopme
o0yuenus. Koa nucuumiunel B yueOHoM mnane — b1.B/1. IIporpamma 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, OTBOAMMBIA HAa M3y4YEHUE TUCLUIUIMHBI — 2 3a4€THBIX
enuHUIBI WK 72 yaca. Ha aynutopHyto paboTy (KOHTaKTHBIE Yachkl) OTBOAUTCS 36 daca,
KOHTPOJIb — 3K3aMeH, 4 Jaca, 2 Kypc, 4-if cemecTp.

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

[Ipeanonaraercs cienyromias padoTa CTYJEHTOB HaJl OCBOEHUEM Kypca:

- aHaJIM3 OCHOBHOIO y4eOHOTO Marepuaia MO HM3JI0KEHUIO YMCed B IIKOJbHON
MaTeMaTHKE;

- IOCTPOEHNE TEOPHUH YUCIIOBBIX CUCTEM Ha OCHOBE BBIBOJIOB U3 AKCHOM;

- pELIEHHE OCHOBHBIX AJITOPUTMHUYECKMX 33134 0 AKCMOMATHYECKOW TEOpUHU
YHUCJIOBBIX CHCTEM;

- MpaKkTUKa CO3/aHHS CXEM H3JI0KEHUS ILIKOJBHOTO Y4YeOHOro Marepuaia Io
YUCJIAM C YYE€TOM MX aKCHOMATHYECKMX TEOpUl (0 4eM YMal4MBAIOT LIKOJbHBIC
y4eOHUKH, TOBOPSI O YHCJIAX);

- HamucaHue pedeparoB, MOArOTOBKA JOKIAIOB M COOOIICHWH, CBA3AHHBIX C
METOAMKON W3JI0OKEHUS 4YuCel B IIKOJbHOM MaTeMaTUKE C MCIOJb30BaHUEM
aHMMAIMOHHBIX BO3MOKHOCTEH cpenbl GeoGebra;

- HccNeAoBaTeNbcKue padoThl METOAMYECKOTO U HAYYHOT'O XapakTepa.

1.3. L]env u 3a0auu oceoenuss OUCYUNIUHBL:

Hucma n3ydarorcss B ILIKOJIE W SBJIIIOTCA CTEP)KHEBOM TEMOM BCEU
IIKOJIBHOW MaT€MaTUKH. AKCMOMAaTHYECKOE MTOCTPOEHUE TEOPUN YUCIIOBBIX
CUCTEM SBJISIETCS BakKHEWIel dYacTbio (yHIaMeHTa BCEed MaTeMaTHKU.
AKCHOMBI HENPEPBIBHOCTH CUCTEMBI JIEUCTBUTEIBHBIX YHCEN COCTaBIISIOT
OCHOBY MaT€MaTHYECKOr0 aHaJn3a. AKCHOMBI YMCIIOBBIX CUCTEM BayKHBI B
CBSI3U C U3YYEHHEM OCHOBAHHMI N'€OMETPHH, & TAKXKE IPU HCIIOIb30BaHUEM



anreOpanvyeckux METOJO0B B TeoMeTpuu.  V3noxeHue mnporpaMMHOTO
MaTepuanga JAMCLUMIUIMHBI BEIETCS Ha  aireOpandeckoM sI3bIKE€ €
UCIOJIb30BaHUEM TaKMX (PYHJAMEHTAJIBHBIX IOHATUH aiaredpbl Kak
OuHapHas  anreOpaudyeckas — omepauus, Trpynmna, Kojbllo,  IOJIE,
YHOPSA0YEHHOE T10JIe, alredpa HaJl MMoJieM KOHEYHOTO paHra M Tak Jajee.
OOmme TpeboOBaHMS K AaKCMOMATUYECKUM TEOPHUSIM POJHAT JIaHHYIO
JUCHMIUIMHY C MaTeMaTHU4eCKON JIOTUKOM. Llenplo JUCHMIUIMHBL SBIISETCS
U3JI0)KEHHE HAyYHBIX OCHOB HM3YYEHHMS YHCEN B IIKOJBHOM MaTEMaTHKe,
NEpPEBOJI MHTYUTHUBHBIX 3HAHUM O YHUCIaX HA TBEPJAYID OCHOBY BBIBOJOB,
UCXOJIS U3 AKCHOM.

OcCHOBHBIE 3a1a4 U AUCHUIUIMHBL

* T[O3HAKOMUTH CTYJEHTOB C OCHOBHBIMM aKCHOMAaTHYECKUMU
TEOPHUSIMU YHUCJIOBBIX CHCTEM, KOTOpBIE JIEKAaT B OCHOBE IIKOJIBHOIO
IIPENCTABIICHUS O HUX;

* IpOaHAIU3UPOBATH 0OOCHOBATh U OTPaOOTATh OCHOBHBIE YHCIIOBBIE
QJIITOPUTMBI;

* IO3HAKOMUTH CTYJEHTOB C HEKOTOPHIMH HOBBIMH METOJAMH H
IpUeMaMu pEIICHUs 3aJad C  MCIOJb30BAHUEM  BBIUYHUCIUTENbHBIX,
KOHTPOJHUPYIOIINX, aHUMAIIMOHHBIX BO3MOXKHOCTH cpenbl GeoGebra;

* IPOAHAIM3MPOBATH PEIICHUS HEKOTOPhIX IIKOJBHBIX 3a7ad4 |
U3JI0KEHHE YYEeOHOro MaTepuaia ¢ TOYKU 3pEHUs aKCHOMAaTHYECKUX TEOPHid
YHUCJIOBBIX CHCTEM;

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

JlocTmkeHne 1end M 3aJad  M3Y4YeHMs JUCLMIUIMHBI OOECHEeUMBAETCS TAaKKe
PELIEHUEM LIEJIOT0 Psifia BCIOMOTraTENbHBIX 3a]a4, TAKMX Kak:

- UCII0JIb30BaHNE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH;

- (popMupoBaHUE CUCTEMBI IPEAMETHBIX 3HAHUN U YMEHUM;

- aKTUBH3aLUSA CaMOCTOSITEIIbHON NesITebHOCTH, BKJIFOUEHUE 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 0OYUCHHS AUCIUILINHE

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

(1eCKpUIITOPHI) (KOMITETEeHITNN)

PazpuTne criocooHOCTEH 3nams: akcMoMaTH4YEeCKHE TEOPUHU OIIK-2. Criocoben

ycBanBaTh (pOpMaIbHO- YHCIIOBBIX CHCTEM. IIPOEKTUPOBATh OCHOBHBIE U

JIOTUYecKne 060CHOBAHUS Vmemp: 060CHOBBIBATH IIKOIBHbIC JIOTIOJIHUTENBHBIC

TEOPHUH YHCIIOBBIX CUCTEM, YTBEPKACHUA O IUCIIAX.. o0pa3oBaTenbHbIE

3HaHUE TEOPETUYECKUX Brademy: HaBbIKAMH pELICHHS IIpOrpaMMEL U

OCHOB IIKOJIbHOM JI'OPUTMHYCCKHX 3a/1a1 O IUCIaxX pa3pabarbIBaTh Hay4YHO-




MaT€MaTHUKHU YHUCCII.

METOANYECKOE 00ECIIEUEHE
UX peanu3aluu.

dopmMupoBaHUE YMEHUH T10
MIPOCKTUPOBAHUIO U
peanuzainuu
00pa3oBaTeIbHBIX
MIPOrpaMM, HUCTIOIb3YIOIIHNX

3Hamb: CTpOrve A0Ka3aTelbCTBA
LIKOJIBHBIX YTBEPKACHUN O YMCTIaX.
Ymemn: 000cHOBBIBATH IIKOJIbLHbIE
YTBepKAeHHUS 0 YMCJIAX C ONOPOH
HAa HHTYMIIHIO, HATJIATHOCTb,

[IK-1. Cnocoben
pealln30BhIBATh
o0pa3oBaTelbHbIC
MPOrPaMMEBI B COOTBETCTBHH
¢ TpeOOBaHUSIMH

00pa3HoOe MBIIUIEHHUE C 00pa3Hoe MBILILIEHHE, HCHOJB3YS B | (heepaabHbIX
ONOpPOM Ha UHTYUIIUIO B TOM 1HC/I€ BO3SMOKHOCTH TOCYJapCTBEHHBIX
COUYETaHMH C AMHAMMYECKHX CPEI THIA 00pa3oBaTeNbHBIX
UCIOJIb30BaHUEM GeoGebra. . CTaHJapTOB
BO3MOKHOCTEH Bnademy: TeOpuel YHCIOBBIX CHCTEM
COBPEMEHHBIX B COYECTaHUH C HABBIKAMHU

HCITIOJIBb30BaHUA CUCTEM
MH(POPMALIMOHHBIX CHOJIB3OBAHMA CHCTC

o JAUHAMUYCCKOU MATEMATUKU IIPpU

TEXHOJIOTUH.

00yJYeHUN MaTeMaTHKE
dopmupoBaHue 3namy Beruncnutenbuble anroputMel | [1K-3. CnocoGen

CTIIOCOOHOCTEH OpraHnu3aluu
HAYYHO-HCCIICIOBATEIbCKON
JESATETbHOCTH
oOyuaromuxcst

JUISL YUCEll, UCTIONb3YS [IPU 3TOM
GeoGebra i UCKIIF0UEeHUS
BBIUHCIUTEIbHBIX TPYIHOCTEH,
BU3YaJIU3allMH YTBEPKIAECHUHN O
qucliaxX, UCIOIb30BaHUS IPU
AKCIIEPUMEHTUPOBAHUU H
TECTUPOBAHUHU 3HAHUM.

Ymems chopmymnupoBats npodiemy B
MaTEMaTHKe YUCEl, JOCTYITHYIO JUIs
MOHUMAHUS ¥ PEIICHUS
LIKOJIbHUKAMU, IPUMEHSTh
AHUMAaIOHHbIE BO3MO>KHOCTH CUCTEM
JUHAMHYECKON MaTeMaTUKHU IpU
OpraHM3aly UCCIIEI0BATENbCKOM
JIESTEIIbHOCTH 00yYarOIUXCS.
Braoems naBbIKaM# UCIIOJIB30BAHNUS
CHUCTEM TUHAMHYECKON MaTeMaTHUKU
NP OpTaHU3AIHH
MCCIJIEIOBATEIIHLCKOM e TETbHOCTH
oOydaromuxcs.

OpPTraHU30BBIBATH HAYYHO-
YICCIIEZIOBATENIbCKYIO
JeSITeTbHOCTD 00yUYarOIIUXCsI

5. B npouecce

o0y4eHus

TUCIUILINHE

IJIAHUPYETCS

HCIIOJIB30BAaHHUC

Pa3HOOOpAa3HBIX BUIOB ACITCIBHOCTH OOYYarONIUXCs, OpraHU3allMOHHBIE (POPMBI H
METOABl OOYYCHUS: JICKIIMOHHBIE M TIPAKTUYCCKHUE 3aHATHSA, CAMOCTOSTEIIbHAS
paboTa, MHIWBHIyaIbHAS, TPyHIOBas (JOPMBI OpraHU3alud YICOHOU MEATeTLHOCTH
00y4Jaromnuxcsi, UX CoOUYeTaHue u Jp.

[IpenycMOTpeHO  TTOCTpPOCHHE
TPYTOEMKOCTH JUCITUTUTHHBI).

[Ipeanonaraercs crnexyromias padboTa CTYJEHTOB HaJl OCBOEHUEM Kypca:

- aHaJM3 OCHOBHOTO y4eOHOTO Marepuaia Kypca UHCIOBBIE CHUCTEMBI C TOYKHU
3pEHHUS HUCIIOIb30BaHUS CHCTEM JUHAMUYCCKOW MaTEMAaTHKH,

- 3HAKOMCTBO C CUCTEMOM JUHaMHU4YecKo MaTeMaTtuku GeoGebra;

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

WHIWBUAYAJIbHBIX  IJIJAaHOB (B Mpejenax



- TpaKTUKa CO3JaHWs AHMUMAIMOHHBIX pUCYHKOB B cpene GeoGebra mpu
M3JI0KEHUHU Y4eOHOT0 MaTepHuasa 10 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 TUHAMHYECKUX
BO3MOKHOCTeH cpenbl GeoGebra;

- HUCCIIE[IOBATEIIbCKUE pabOThl METOAWYECKOTO XapakTepa [0 YHCIOBBIM
CHCTEMaM.

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



2. OpranM3alMOHHO-METOANYECKHE TOKYMEHTbI
2.1. TexHoJIOTHYeCKasi KAPTa 00y4eHHUs] TUCIHUTLIUHE
«YucaoBbie CHCTEMbI»

JUTsE 00yJaroImuxcsi 00pa3oBaTeIbHOM MPOrPaAMMBbI
Hanpasnenue noarorosku: 44.03.01 Ilenarorudeckoe odbpa3zoBanue
10 3204HOI popMe 00yUeHMsI

(oO1mast TpyA0eMKOCTh 2 3.€.)

HaumeHnoBaHue pa3jeinoB u Bcero KonTakTHbIE Yachl CamocTosTenpHas DOopMBbI U METOJIBI
TEeM JAUCIUTUTHHBI 4acoB paboTa KOHTPOJIA

(3.e.) | Bcero | mekumii | IlpakT
uu.

PA3JEJ 1. 37
AKCHOMATHYECKHE
TEOPUHU HATYPAJIbHBIX, 10 4 6 27
HOEJBIX u
PAHMOHAJIBHBIX YA CEJI

TepBUYHBIE TIOHATUS 6.5 15 05 1 5

anreOpanueCcKhX CUCTEM
Harypanphsle uncia. Meton
MOJTHOM MaTeMaTHYeCKOM 7
I/IHL[\?’KI_II/II/I. O6ocHOBaHKE VnauBuayabhas
CBOWCTB CIIOKEHHS U YMHOKCHHS foMammss paGora Ne 1
OTHOIIIEHHE MEHBIIIE JIJIS

HaTypaJIbHBIX YUCEJIL..

Konbro nensix uncen. Teopust
JIETTMMOCTH LEJIBIX YUCEL. 8.5 25 0.5 2 6
[lone panyoHanbHBIX YHCEIN. KonTponbsHas pabora Nel
[pencraBnenne AeCITHIHBIMU 8
JIpOOSIMHU.

PA3JIEJ] 2.
AKCHOMATHYECKHUE
" TEOPM 31 8 4 4 23
JENCTBUTEJBHBIX,
KOMILIEKCHBIX YUCEJ 1
KBATEPHHOHOB

AkcuoMatuueckas TCOpUA
JICHCTBUTENBHBIX YHCEIL. 8

. [IpencraBnenue
JIeHCTBUTEIBHBIX YHCe 8 2
JIECITHYHBIMH IpOOSIMH.

Axcromatudeckast Teopus
KOMIUICKCHBIX YHCEL. 8

1 1 6 NupuBunyansHas
nomainHss pabora Ne 2

KsarepHuonsl u
THIEPKOMITIIEKCHEIE qHCIa. 7 2 1 1 5
Teopema @pobennyca.

UTOI'OBBIN KOHTPOJIb 4 Dx3aMeH

Hroro 72 18 8 10 50 4
(2




2.2. Couepmanne OCHOBHBIX pa3gejioB M TEM JTHCHUILIMHBI «Yucaosbie
CUCTEMBD)

2.2.1. Moayas «HaTtypaJjibHble, eJible i PAIMOHAJIbLHBbIE YUCJIa

. AKCMOMATHNYECKAS TEOPUA HATYPAJIbHBIX UHUCEJI

AKcHOMaTHUECKOE ONpENEeIeHUE HATypajdbHOro psana (akcuomatuka Ileano).
[IpyuHIMI MOTHOW MaTeMaTUYeCKON MHAYKIUU. OnpeaeneHie U CBOUCTBA CIOKEHUS
U YMHOXEHUS HaTypajbpHbBIX uyuces. OmpenesieHHe U CBOMCTBA HEPABEHCTB MJIA
HaTypaJIbHbIX 4ucel. Teopembl O CyIIECTBOBAaHMM HAaMMEHBIIETO W HauOOJIBLIETrO
AJIEMEHTOB B INOJMHOKECTBAX HATYyPAJIBbHBIX YUCEJ. Y CHUJIEHHBIM NPUHLUII ITOJTHOU
MaTeMaTU4eCKOW  MHAYKUMHA. KaTeropuyHOCTh  aKCHOMAaTHYECKOM  TEOPUH
HaTypalbHbIX uncel. HezaBucumocts akcuom lleano.

1. AKCMOMATUYECKAA TEOPUA LEJIBIX YUCEJI

IlepBuunble TepMHUHBI M akcMOMBbL. OCHOBHBIE CBOWMCTBAa KoJibla. CBOMCTBA
nenbix  uyncen. OTHOIIEHWE «MEHBIIEe» JUIsl LENbIX YHCEN, €ro CBOWCTBA.
HenporruBopeunBOCTh U KATETOPUYHOCTHh AKCHOMATHUYECKON TEOPUM LIEIIBIX YHUCEL.

111. AKCUOMATUYECKAS TEOPUA PALITMOHAJIBHBIX UNCEJI

[lepBuunble TepMUHBI W akcUOMbl. OCHOBHBIE cBoKkcTBa Tmons. CBoOKMCTBa
palMOHAIBHBIX YHCell. [InoTHOCTH OJIst palMOHAIIbHBIX quced.
HenpoTrBopeunBOCTh U KATETOPUYHOCTh AKCHOMATHYECKON TEOPUU PallMOHATIbHBIX
yucen. [IpeacraBnenne pamoHaIbHOTO YUCia IECATUYHON APOObIO.

4.2.2. Moayasb «/ledcTBUTEIbHbIC, KOMILUICKCHbIC YHCJIA 1 KBATEPHUOHBI»

IV. AKCUOMATHUYECKAS TEOPUS JEMCTBUTEJILHBIX YUCEJ

[lepBuuHbIe TEPMUHBI U aKCUOMBI. 1locTpoeHne MoAENn AENCTBUTENBHBIX YNCEI
Ha ©Oa3e gecaTHYHbIX Jpobedl. HempoTMBOpeuMBOCTH M KAaTErOPUYHOCTH
AKCMOMATUYECKOW TEOPUH JIEWCTBUTEIBHBIX YUCEN. Pa3nuuHble TPAKTOBKU MOHATHUS
MPEACTABUMOCTH JCMCTBUTENBHOTO YHCIA JECATUYHOM ApoObto. CreneHu u
norapumel. Paznuunble GOpMyIHMpPOBKU CBOMCTBA HempephiBHOCTU. [loHsITHE O P-
aIUYECKUX YUCIIaX.

V. AKCUOMATHUYECKAA TEOPHUA KOMINIEKCHBIX YNCEJI

[lepBuunble TepMUHBI U  akcHMOMbl. (CBOWMCTBAa  KOMIUIEKCHBIX  YHCE.
HenpoTuBopeunBOCTh U KaTErOPUYHOCTh AKCMOMATHYECKOW TEOPUU KOMIUIEKCHBIX
YUCEIL.

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



H@HpOTI/IBOpe‘-II/IBOCTB N KaTCrOpuIHOCTDb aKCHOMAaTHUYECKOM TCOPHUU KBATCPHHUOHOB.

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 drcell. Teopema @pobeHmyca.

[Ipu M3n0KEHUU TUCUUTUTUHBI «HACIOBBIE CUCTEMBD» MIPENYCMATPUBAECTCS
HCIIOJIb30BaHUC aHMMAILIMOHHBIX BO3MOYKHOCTEH KOMIIbIOTEpHOM cpeanl GeoGebra
JUISl yCTPpaHEHUSI 00OPEMEHUTEIBbHBIX BEIYMCIUTEIBHBIX TPYIHOCTEH, JJIs
BU3YyaJIU3allMU YTBEPKICHUN O YUCIIAX, ISl OPraHU3allui TECTUPOBAHUS, [T
AKCIIEPUMEHTUPOBAHUS U OAAECPKKH UCCIEA0BATEIBCKOTO CTHIISI M3JIOKECHUSL.

[IporpaMmoil JUCHUIUIAHBI MPEIYCMOTPEHBI CIECAYIOIIME BHABI KOHTPOJIS:
WHJIUBUAYyaJIbHbIE JOMAIHUE 3aJaHus, KOHTpoJibHasl pabora. MTorosas arrecramus
10 YCBOCHUIO COJIEPKaHUSI JUCHHUIUITMHBI TPOBOJUTCS B BUIE SK3aAMEHA.

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

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

acniupanTypa) HanmenoBanue nporpammbi/ €IMHUILI/KPETUTOB

npoduis

YuCIIOBRIE Hanpasnenue noarorosku 44.04.01 Ilenaroruueckoe 2 3.e.

oOpa3zoBanne. HampaBineHHOCTH (TIpOQHITH)

oOpa3oBaTeIbHON MporpaMMbl «MaremaThka»

Kpamudukanus (cTenens): bakanasp
CMexHbIE TUCIMIUIMHBI TI0 Y4eOHOMY TUIaHY

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

[locnenyromme: Marematnueckass Jjoruka, JluckperHas wmarematuka, KommnbroTepHas
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 padota | UHnuBumyanpHas
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 H aKaIeMHYECKOIi OLEeHKH:
50 6aJII0B — JOMYCK K AK3aMEHY

60-72 — yIOBJIETBOPUTEIHHO

73-86 — xoporro

87-100 — oTyimuHO

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

MMHUCTEPCTBO ITPOCBENIEHNS POCCUHMCKOU ®EJIEPAIIMU
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEeILHOE YUPESKICHUE
BBICIIIETO 00pa30BaHMSI

KpacHosipckuii rocyapCTBEHHbIA NEAArOTUYECKUN YHUBEPCUTET
uM. B.I1. Acradnena

HNuctuTyT MatemMaTuku, (GU3UKU, UHHOPMATUKU

Kadenpa-pazpaboTunk: MaTeMaTUKU U METOJAUKHA O0yUYECHUSI MaTeMaTHKE

YTBEPXJIEHO OJOBPEHO

Ha 3acelaHuu 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 \%E B. bopTHOBCKHii



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

«KommbrotepHas anredopa»

Hamnpasnenue noarorosku 44.03.01
[legarornyeckoe oOpazoBaHue.
Hamnpapneanocts (mpoduib)
o0Opa3oBaTeNpHOM MporpaMMbl MaTtemaTrka

/\
N
~
&\\
e NS S
V

Keanudukanms (crenens): BAKAJIABP
®dopma oOydeHUsI: 3a04HAs

CocrtaBuTens: Jlapun C B., mpodeccop

Kpacnosipck 2021

YKCIMEPTHOE 3AKJIIOUEHUE HA ®OHJI OIEHOYHBIX
CPEJICTB

[IpencraBnenHblit GOH]T OLIEHOYHBIX CPEACTB VISl TEKYIEH U MPOMEKYTOUHON
aTTectanuu cootBercTByeT TpeboBanusm OI'OC BO.

[Ipennaraembie GOpMBbI U CPEACTBA ATTECTALIMM aI€KBATHBI LIEJIAM U 3a/1a4aM
peanu3aluu OCHOBHOM MpodeCCUOHAIbHON 00pa30BaTeIbHON MPOTPAMMBI 110
HamnpasieHuto moarotosku 44.03.01 Ilegarornueckoe obpa3oBaHme.
HanpasnenHocTts (mpoduiib) 00pa3oBaTebHON TporpaMmbel MareMartuka,
KBaM(uKanus (CTerneHb): 0akanaBp, Gopma 00ydeHus: OUHasl.

O1eHOYHBIE CpEJCTBA M KPUTEPUU OIICHWBAHWS MPEICTaBICHBI B IOJHOM
o0beme. DopMbl OILIEHOUYHBIX CPEJCTB, BKIIOYEHHBIX B MpEACTaBICHHBIA (HOH,
OTBEUYAIOT OCHOBHBIM TpuHIUNaM QopmupoBanusi DOC, yCcTaHOBICHHBIX B
[Tonoxxenuu o popmupoBaHuu (HOHAA OLIEHOUHBIX CPENICTB AJIS TEKYIEro KOHTPOJIS

YCIIEBAEMOCTH, TPOMEKYTOUHOM M HUTOroBOM (TOCYJapCTBEHHOW HMTOTOBOM)



arTrecTalinuu 06yqafonmxc51 I10 06p330BaTCJ'IBHI>IM mporpamMmmam BBICHICTO

oOpa3oBaHMsi — TMporpaMMaM OakajaBpuara, MporpamMmaM  CHEIHAJIUTETa,
nmporpaMMaM MarkcTpaTypbl, NporpaMMaM TOATOTOBKH HAyYHO-TIEAarorHYeCKUX
KaJpoB B acmupaHType — B (eJepalbHOM TOCyIapCTBEHHOM OFOJKETHOM

oOpa3oBaTeNbHOM  YyUYpeXJEHMM  BbIciiero  oOpa3oBanusi  «KpacHosipckuit

rOCyJapCTBEHHBIH  memarormueckuid  yHuBepcurer wumMm. Bl  ActadneBay,
YTBEPKJIEHHOTO TIpuKa3oM pekropa Ne 297 (m) ot 28.04.2018.

Pa3zpaboTanHblii U MpPEACTABICHHBIM IS SKCIEPTU3bl (HOHA OICHOYHBIX

CPEACTB PEKOMEHAYETCS K WCIOJIb30BaHUIO B IIPOLIECCE MOATOTOBKU IIO

YKa3aHHOM MPOrpaMMe.

DkcnepT-padboToaaTes,
nupektop MAOY rumuasust Nel4
«OKOHOMMKH, YIIPABJIECHUS U IIPABA» [lynsax H.B.

27.04.2021

1. HazHavyenue ¢goHIa OLIEHOYHBIX CPEACTB
1.1. Ienvio co3manusi GoHAA OLEHOYHBIX CPEACTB MUCIMIUIMHBI «YHCIOBBIC
CUCTEMBIbl»  SIBIIIETCA  YCTAHOBJICHHE COOTBETCTBUSI YUYEOHBIX JOCTHXKEHUU
3alUIAaHUPOBAHHBIM  pe3yJibTataM  OOydeHMss U TpeOOBaHUSIM  OCHOBHOM
npoecCHOHAIbHOM  00pa3oBaTeNbHOW  HPOrpaMmbl,  pabodeid  IPOrpaMmbl
JUCHUTUIAHBI.
1.2. ®oHA OLEHOYHBIX CPENCTB MO IUCHMIUIMHE «UHUCIIOBBIE CUCTEMBD) PEIIAET
CIeAYIONINE 3a0ayu.
— ymIpaBJeHUE MPOIECCOM MPUOOPETEHUST 00YUAIOIIMMUCI HEOOXOIUMBIX
3HAHWM, YMEHUHN, HABBIKOB U ()OPMHUPOBAHUS KOMIICTSHIIHH, OMIPEIeICHHBIX
B 00pa3oBaTeNbHBIX CTaHIApTax Mo HampasieHuio noarotoBku 44.03.05
[lenarorudeckoe o6pazoBanue (¢ AByMs MpOoGUISIMU TTOATOTOBKH).
Hampasnennocts (mpoduiib) 00pa3oBaTebHON TporpaMmbl MaTeMaTuka u
nHdopmaTrka, kBamdukanus (crenens) bakanasp;
— yOpaBlIGHHE TMPOIECCOM JOCTIDKCHHsI peaju3alui  00pa30BaTEIbHBIX
MpoTrpaMm, OINpeeTICHHBIX B BU/Ie HA00Opa KOMITETEHIIUH BBIITYCKHUKOB,
— OIIEHKa JIOCTHXKEHUM OOydYarolmuXcs B MPOIECCEe H3YYEHUS IUCIUILIMHBI



«YUHCIOBBIE CHUCTEMBI», C OINPEICIICHUEM TOJOXKHUTENbHBIX / OTPUIATENIbHBIX
pe3ylbTaTOB U IUIAHUPOBAHHUE  MPEAYNPEKIAIONMX /  KOPPEKTUPYIOUIUX
MEPONPUATHUH;

— obecrieyeHre COOTBETCTBUS pe3yJbTaTOB O0OydeHUs 3adadyaMm Oymyuiein
npodeccoHanbHON AEATENBHOCTH YEpe3 COBEPUICHCTBOBAHWE TPAIUIIMOHHBIX U
BHEJIPEHUE HWHHOBALIMOHHBIX METOJOB OO0y4YeHHsS B 00pa3oBaTENbHBIA MPOIECC
YHUBEPCUTETA;

— COBEpPIIICHCTBOBAHUE CAMOIIOATOTOBKH U CAMOKOHTPOJISI 00YJaroIInXCsl.

1.3. ®oHA OUEHOYHBIX CPEACTB pa3padOTaH HA OCHOBAHUM HOPMATHUBHBIX
OOKYMEHMmO8:

— ¢eiepanbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTeIbHOTO CTAHAPTa BHICIIETO
oOpa3oBaHus 1Mo HanpasieHuio moarotoBku 44.03.05 Ilemarornyeckoe
oOpazoBanue (¢ AByMs mpoUIssMA TOATOTOBKM). HampaBieHHOCTh
(mpoduie) o6pazoBaTenbHOM IporpaMMbl MatemaTuka 1 nHGOpMaTHKa,
kBandukanus (crenensb) bakanasp.

— Ilonoxenuss o ¢opmupoBanuu (OHIA OLIEHOYHBIX CPEICTB AJIS TEKYIIETro
KOHTPOJISI yCIIEBAEMOCTH, MPOMEXYTOUHOH U UTOrOBOM aTTeCTallMU O0YyYaroIIMXCs
mo oOpa3oBaTelbHBIM MPOrpaMmaM BBICHIETO OOpa3oBaHHMs — MpPOrpaMMam
OakanaBpuata B (peepaJlbHOM TOCYAApCTBEHHOM OIOPKETHOM 00pa30BaTEIbHOM
YUpPEXKIEHUM  BbIciero  obOpazoBaHusi  «KpacCHOSpCKMH  rocynapCTBEHHBIN
nenarorunyeckuil yauusepcutet uM. B.I1. AcradreBa» u ero ¢punmanax.

2. IlepeyeHb KOMIETEHUHUH € YKa3aHHeM IJTanoB HUX (opMupoBaHUA B

npouecce U3y4eHus1 IMCUMILINHBI

2.1. Tlepeuenb KOMHIETEHIMH, (DOPMUPYEMBIX B MPOLECCE U3YyUEHUS AUCLUILIUHBI
«MHpOopMaLIMOHHBIE TEXHOJIOTUHU B Kypce BBICILIEH anreopbh»:

ObwenpogheccuonanbHvle KOMnemeHyuu:
OIIK-2. CrtocobeH mpoeKTHPOBATh OCHOBHBIC U JIOTIOJIHUTEIbHBIE 00pa30BaTEIbHbIC
pOrpaMMebl U pa3zpaldaThiBaTh HAYYHO-METOAMUECKOE 00ECIIeUeHUE UX peanu3aluu.

IIpogeccuonanvuvie komnemenyuu:
[1K-1. CnocoOeH peanu3oBbIBaTH 00pa3oBaTeIbHbIE IPOrPaMMbl B COOTBETCTBUH C
TpeboBaHUAMU (eJiepaIbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEeIbHBIX CTAHAAPTOB
[1K-3. CnocolGeH opraHu3oBbIBaTh HAyYHO-HCCIEIOBATENbCKYIO JAESTEIbHOCTD
o0yyJarommxcs.

Jran JMcuMIINHBI, y4acTBYOLIHMe B (POPMUPOBAHUM OueHouHoe
Komnerenuuu ¢opmupo KOMIIETCHIIUH Tun cpencTeo/KMM
BaHUs KOHTPOJIsA | HOoMe | ¢opMma
P
OIIK-2. opuentup [Moxayns 2 "Kommyrukatusaeiid . UT-texHonornn | Texymrmii 3 403018
Cnocoben OBOYHBII [B 00pa3oBaHUM U COLMATILHOM cepe. KOHTPOJIb A.p..
HPOEKTUPOBATH koruutue Monyns 9 Ilpenmerno-meropuueckuif. OcHOBBI | Texyruii 2 Konrp.
OCHOBHBIE U HBIT MpeaMEeTHO-TIPO(MIILHOM HOATOTOBKH. | KOHTPOJIb pab.
JONOJIHUTENBHBIE | mpakcuon |[MareMarudeckas JIOTHUKA. Huckpetnas | Tekymuii 4 Unn.
oOpazoBaresbHbIE ormyec- [MaTeMaruka. Anrebpa. Teopus BEpOATHOCTEH H | KOHTpPOIL I.p..
IPOrpamMMBbl 1 KAt MaTeMaTuueckas CTaTUCTHUKA. Teopus QyHKIHMHA
paSpa6aTHBaTB peq)J'ICKCI/I ITeMCTBUTEIHLHOTO IEPEMECHHOT 0. OCHOBEI TCOpUH HpOMC)Ky 1 JK3aMeH
HAyJIHO- BHO- (hyHKIMH KOMIUIEKCHOTO NepeMeHHOro. Moyib TouHast
METOJUYECKOE onernouns [10. «IpeaMEeTHO-TEOPETUIECKUI» | arTecTalu




obecrieueHne ux 71 Marematnyeckuii aHanus. 'eomerpus. Moaymns 11. 1
peanu3aium. [TpeameTHO-TIpaKTHYECKUN DnemMeHTapHas
MaTeMaTHKa.
[K-1. Crocoben opueHTHp |[MOIyJbH 1 "MupoBo33penueckuii”. | Texymrumii Unn.
peanu30BLIBaTh oBOYHEIM [EcTecTBeHHOHay4YHas KapTWHa Mupa. Moxayns 2 | KOHTPOJIb A.p..
00pa30BaTeNbHblE | KOTHUTHB | KOMMYHUKAaTHUBHBIN'. HT-texnonorun B | Tekyuuii Kontp.
MPOrpamMMBbI B HBIHI 00pa3oBaHNU U COLMATIBHOM cdepe. KOHTPOITb pab.
COOTBETCTBHH C npakcuon | Moxyinb 5 «Y4eOHO-UCCIENOBATENbCKUI. | TeKyrmuit Wun.
TpeOOBaHUSIMHU oruyuec- | OCHOBBI ~ y4eOHO-MCCIIEIOBATENLCKOH — PabOTBL. | KOHTPOJIb I.p..
(enepabHBIX KA (npodunbHOE HMccnenoBaHue). Y4yeOHas NpakTHKa:
TOCYIApCTBEHHBIX | pedexcu | HAay4HO-MCCIenoBatenbckas pabora Moaynb 6. | TIpomexy DK3aMeH
00pazoBaTeIbHBIX BHO- «»TEOPETUYECKHE OCHOBBI MPO(GECCHOHATBHOW | TouHas
CTaH/JapTOB OLICHOYHBI | AesATeNbHOCTH» Teopus oOydeHHs U BOCHUTAHMA. | arTecTaiu
i Monyns 7  «llegarorudeckass HMHTEpHATYpa» q
[IpoekTnpoBanue ypoka no tpeboanusm ®I'OC.
[K-3. Cnocoben opuentap | Moxaynb 5 «YueOHo-uccnenoBatenbekuity. | Tekymmit Unn.
OpTaHHN30BBIBATh oBOYHBEIH | OCHOBBI  y4eOHO-HCCIENOBATENBCKOW  pabOTHL. | KOHTPOIb H.p..
Hay4YHO- koruutus | (mpodmiIpHOE HccaenoBanne). YueOHas npakTuka: | Texymimit Kontp.
HCCIIE0BATEIbCKY HBII Hay4yHO-HUcclleloBaTeNnbckas pabora Moayas 6. | KOHTpOib pab.
10 IeSITETbHOCTD npakcuon | «Teopermueckme OCHOBBHI — IpPO(eCcCHOHANBHOM | Tekyrmuii Wun.
o0ydJaromuxcs. ormyec- | AEATETBHOCTH» Teopus oOyd4eHMS M BOCIHTaHHA. | KOHTPOIb I.p..
KAH Monyis 9 «IIpeamerHo-MeToandeckuit». OCHOBBI
pe(bneKCH Hpe[[MeTHO-HpO(bHHLHOﬁ TIIOJATOTOBKH. HpOMe)Ky JK3aMeH
BHO- Maremarudeckas JIOTHKA. JluckperHas TOYHAas
omeHouHsl | MaTeMatuka. AnreOpa. Teopus BeposTHOCTEH U | arrecranm
i MaremMaruueckas craructuka. Teopus QyHKumit s

JIEHCTBUTENHHOTO NepeMeHHOro. OCHOBBI TEOPHH
(GYHKIMHA KOMIUIEKCHOTO TepeMeHHOoro. Momyins
10. IlpenmeTHo-TeopeTnyeckuil MarteMaTuuecKuit

aHaJIns3. reOMeTpI/IH.

3. @oH/1 OLIEHOYHBIX CPEJCTB AJIsl IPOMEKYTOYHOM aTTecTAllul
3.1. ®oHABI OLIEHOYHBIX CPEJICTB BKIIFOYAIOT: BOIPOCHI K IK3aAMEHY.
3.2. OLleHOYHbIE CPEACTBA: BOMPOCHI U 3a/IaHUS K 9K3aAMEHY.

Kpurepuu onieHUBaHUS IO OIEHOYHOMY CPEJICTBY 1 — BOIIPOCHI K DK3aMeHy

[IponBUHYTHIN YPOBEHD

baszoBbiii ypoBeHb

IToporoBelil ypoBeHb

c(OpPMUPOBAHHOCTH c(hOpMHUPOBaHHOCTH c(OpMUPOBAHHOCTH
dopMupyemsle KOMIIETCHIIUH KOMIIETEHIIUH KOMIIETCHIIUH
KOMITETEHIINH (87 - 100 GamnoB) (73 - 86 GamoB) (60 - 72 Gamos)*
OTJINYHO/3a4TEHO XOPOII0/3a4TEHO YIIOBJIETBOPHUTEILHO
/3a4TeHO
OIIK-2. Crniocoben Cnoco0eH Ha BBICOKOM Crioco0OeH Ha cpeHeM CnocobeH Ha
MIPOCKTUPOBATH OCHOBHBIC YPOBHE NIPOCKTUPOBATH YPOBHE NPOCKTUPOBATH YAOBJIIETBOPUTECIILHOM

U JIOTIOJTHUTEILHEIE
obpazoBarebHbIe
POrpaMMBbl U
pa3pabaThIBaTh HAYYHO-
METOINYECKOE
obecrneueHue ux
peann3aim.

OCHOBHBIE U
JIOIIOJIHUTEIbHEIE
0bpazoBaTenbHbIC
pOrpaMMBbI U
pa3pabaThIBaTh HAYIHO-
METOLUYECKOE
o0ecrieueHne ux
peau3arvy.

OCHOBHBIE U
JOIOJHUTEIbHEIE
obpa3zoBaTesbHbIE
MPOTPaMMBbI U
pa3pabaThIBaTh HAYIHO-
METOIUYECKOE
oOecreueHne ux
pean3aum.

YPOBHE MMPOSKTUPOBATH
OCHOBHBIE U
JIOIIOJIHUTEIIbHEIE
o0pazoBaTebHbIC
MPOrpaMMBbI U
pa3pabaThIBaTh HAYYHO-
METOUYECKOE
o0ecrieueHne ux
peau3aruy.




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

CriocoOeH Ha BEICOKOM
YPOBHE Pean30BbIBATH
oOpa3oBaTeNbHbIC
MPOTPaMMBbI B
COOTBETCTBHH C
TpeOOBaHUSAMH
(henepambHBIX
rOCYAapCTBEHHBIX
00pa30BaTEIbHBIX
CTaH/IapTOB

CnocobeH Ha cpeHeM
YPOBHE pEan30BLIBATh
o0Opa3oBaTeNbHbIC
[POrpaMMBbI B
COOTBETCTBHH C
TpeOOBaHUAMEI
(benepambHBIX
roCyIapCTBEHHBIX
00pa30BaTEIBHBIX
CTaHIapTOB

CnocobGeH Ha
YIOBJICTBOPHTEIBHOM
YPOBHE pEean30BLIBaTh
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
HAYJIHO-
HCCIICI0BATEIBCKYIO

eI TEILHOCTD.

*Menee 60 6ayI0B — KOMIIETEHIIMS 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. Kputepuu OLICHMBAHUS IO OLEHOYHBIM CPEACTBAM JUIA TEKYLIETO KOHTPOJS

YCIICBACMOCTH

4.2.1. Kputepuu OolleHUBaHUSI IO OIICHOYHOMY CPEACTBY 2 — KOHTPOJIbHOH paboTe 1Mo

YucaoBbIM CUCTEMaM

Kpurtepuu ouenvnBanus KonnuecTBo
OatoB (BKJIaL
B PEUTHHT)
BreimonHeHsl  Bce  3aaHUs  KOHTPOJBHOM  paboOTHI, 5-8
oOyyJaromuiicss omupajicsi 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
HaWJICHHOTO PeIIeHUs 3aJ1a4 KOHTPOJIBHON pabOoThI
Pemienrie KOHTPOJIBHOW pPabOThl COMPOBOXKAAET (MpH 2-3
HEO0OXOAMMOCTH) BEPHBIMH U HarJIsJHbIMU
AHUMAIIMOHHBIMU PUCYHKAMHU
MakcuManbHbii 0amt (B 3aBUCUMOCTH OT CTEIIEHU 12-20
CJIO’KHOCTH 3aJ[aHUI)




4.2.2. Kpurepun OIICHUBAHHS IO OIEHOYHOMY CPEICTBY 3 — WHIMBHJIYaJbHOU
JOMalllHel 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 cpeie 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 AHAJIOTUYHBIC 3agayam 1-2
WHJMBUAYAJIBHOW IOMaITHEeW paboThI

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

CJI0’KHOCTH 3aJIaHHiN)

5. OneHOYHBIE CPeACTBA JJIs1 ATTeCTAlUM

3AYETHbBIE TECThI

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

RGN
A WON -

2. Yto Takoe BuHapHas onepaumnsa Ha HeNyCToM MHoxecTBe 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. UTto 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 UCMONb3YKTCS NP cyeTe.

4. Kak hopmMynupyeTcs NpUHUMN NOSIHON MaTeMaTUYeCKOM 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') NCTUHHO.
4.3. T(1) nctuHHO 1 T(N) UCTUHHO 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) ansa nobbix mneN.

6. Kak onpegenseTca yMHOXeHWe HaTypanbHbIX Yucen?
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, 4TO 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 NPUHLMIM NOSIHON MaTeMaTUYECKON MHOYKLMN?
8.1. YTBepxaeHue T(n) UCTUHHO AN Noboro HaTypanbHOro YMcna n, ecriv OHO UCTUHHO

ana n=1uwus npeanosfoxeHmda o Tom, 4YTo OHO UCTUHHO AJ1A BCEX HaTypalibHbIX YNCE,
MeHbLINX n, cnegyet UCTUHHOCTb ero Aanda n.
82. T —u, (T(M) —u=T(n)—uoran>m))=T(n) —u orwmobo2o neN .

8.3. Enm T (1) nctuHHo 1 T (n) ucTtMHHO Ans noboro HaTypansHOro Yncra, MeHbLwero n,
TO T(N) NCTUHHO Ansa Noboro HaTypanbHOro Y1crna n.

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

9. Y10 Ha3bIBaeTCA CMCTEMOWN LienblX Ynucen?

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

9.2. Konbuo, KOTopoe CoaepXXMT NOSTYKOSbLIO HaTyparnbHbIX YACES, N 3IeMEHTbl KOTOPOro
ncYepnbIBalTCA HaATypanbHbIMU YACTIAMWN, HYNIEM U YMCIIaMK, NPOTUBOMNOSIOXHBIMU
HaTypanbHbIM.

9.3. KommyTaTMBHOE KOMbLO, KOTOPOE COAEPXKUT NOSYKONbLO HAaTypanbHbIX Yncen, 1
BCSAKUIN 3NEMEHT KOTOPOro npeacTaBuM B BUAE PasHOCTU HaTypasbHbIX Yncen.

9.4. Konbuo, KOTOpoe COAEPXKUT MNOSTYKOSbLO HaTyparibHbIX YACEN, U BCAKUNA 3N1IEMEHT
KOTOPOro npeacTaBuMm B BUAE CyMMbl HaTypasibHbIX Yncen.

10. Y70 Ha3bIBaeTCa CMCTEMOW paLMOHanbHbIX Yucen?
10.1. KonbLuo, cogepxallee Kornbuo LenbiX YNcen, N BCAKUN 3NIEMEHT KOTOPOro
npeacTaBuM B BUAE OTHOLLEHMS ABYX LENbIX YMCen.
10.2. None, cogepxallee KONbLO UernbiX YACen, N BCAKUN SNEeMEHT KOTOPOro npeacrasmm
B BMe pa3HOCTU ABYX LenbIX Yncen.
10.3. lNone, cogepxallee KONbLO UernbiX YACen, N BCAKUA df1ieMeHT KOTOPOro npeactaBum
B BMe OTHOLWIEHUS ABYX LenblX Yncen.



10.4. MHOXecTBO BCcex apoben Bmaa %, rae a,beZ, b#0.

11. Y10 HasbIBaeTCsa ynopsgodeHHbIM nonem?

11.1. Cnucrema (P, +,-, <), rae (P,+,-) ectb none, (P,<) eCTb NINHENHO YNOpSa0YEHHOE
MHOXECTBO, U onepaumn CrioXXeHUS U YMHOXEHNST MOHOTOHHbI.

11.2. Cucrema (P, +,-, <), roe (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,+) — kommyTatmHas rpynna, (P,-) — KoMMyTaTuBHas
rpynna, ansa nobebix a,b,ceP (a+b)-c=a-c+b-c, cuctema (P,<) ecTb JIMHENHO
ynopsgoyYeHHoOe MHOXeCTBO M ecnn a<b, To a+c<b+c,necnm a<b n c>0, 10
a-c<b-c.

11.4. Cuctema (P, +,-, <), rae (P, +,-) eCTb nosne, OTHOLIEHNE < TPaAH3UTUBHO, AOSIS
nobbix a,b e P ogHO 1 ToNbko 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 HanmMeHbLLee Yncnosoe none?

12.1. HanmeHbLero YicrnoBoro rnong He cyLlecTByeT.

12.2. lNone paunoHanbHbIX Ynucen.

12.3. Uenble yncna.

12.4. lNone gencTBUTENbHbIX YMCen.

13. Y10 Ha3bIiBaeTCca cMcteMon AenCcTBUTENbHbIX Yncen?

13.1. YnopagoyeHHoe norne, yaoBrneTBopsioLLee akcuome Apxmuveaa.

13.2. None, yoosneTsopsiowee 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 BCsKon
nocrnenoBaTenNbHOCTUN BIOXXEHHbLIX OTPE3KOB CYLLLECTBYET ANIEMEHT, NPUHAANEXaLL M
BCEM OTpe3kaM nocrnenoBaTenlbHOCTU.

13.4. HenpepbiBHOE ynopsiaoYeHHoe norse.

14. Y10 Takoe ceyeHme NMMHENHO YNopsiAO4YEHHOIO MHOXeCTBA?
14.1. MNapa HenycTbIX NOAMHOXECTB, NepeceyeHne KOTopbIX NycTo, a 0bbegmHeHne ecTb
AaHHOEe yNopsiA0MEeHHOE MHOXECTBO.
14.2. CeveHreM NUHENHO YNOPSAOYEHHOIO MHOXECTBO (M, <) Ha3blBaeTcs

ynopsgodeHHas napa nogmHoxects A B M Ttakux,uto A=, B=J; AnB=9:

AUB=M ; ana noboro ac A nnwboro beB a<b.
14.3. CeveHneM NUHENHO YyNOpsSiAOYEHHOIO MHOXECTBO (M, <) Ha3biBaeTcs napa

nogMmHoxects A, Bc M Takux,uyto A=, Bz, AnB=J: AUB=M ; ana nioboro

ae A unnwoboro beB a<b.
14.4. 14.2. Ce4yeHneM NUHEeNHO ynopsagodeHHoOro MHoXecTBo (M, <) HasblBaeTcs

ynopsgodeHHas napa nogmMmHoxects A Bc M Takux,uto A=, B=J; AnB=Y:
AUB=M ; ona ntoboro ac A n nwboro beB a<b.

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 aneMeHT C Takow, YTO Aris
ntoboro ac A n noboro beB umeem a<c<b.
15.3. 'paHn4HbIM anemeHToM cedeHuns (A, B) HasbiBaeTcs HanbonblUMi dNeMeHT



MHOXecTBa A.
15.4. OnemeHT C Ha3biBaeTCH rpaHMYHbIM 3rieMeHTOM cedeHns (A, B), ecnu oH saBnsieTcs

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

16. Kak onpegenseTtcsa cuctema AencTBUTENbHbIX Yncen no denekmHay?

16.1. Cuctemon AenUCTBUTENBbHbBIX YNCES Ha3blBaeTCA Nosie, B KOTOPOM BbIMOSHAETCSA
akcmoma [lepekmHaa.

16.2. Cnucrtemon OencTBUTESbHBIX YNCEN Ha3bliBaeTCs YNOpA40YEHHON nose, B KOTOPOM
AN151 BCSIKOrO CEYEHNSA CYLLLECTBYET rpaHNYHbIN 3NIEMEHT.

16.3. Cncrtemon OenCTBUTESNbHBIX YNCEN Ha3biBaeTCs YNOPSA0O4YEHHOW Nosie, B KOTOPOM
OS5 BCSIKOrO CeYEeHNS cylecTByeT He 6oiee OAHOro rpaHUYHOro aNeMeHTa.

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

17. Kak onpegensertca cuctema 4eUCTBUTENBbHbBIX YMCES C MOMOLLbK MOHATUS
TOYHOWN BEPXHEWN rpaHunLbl?

17.1. Cncrtemon OENCTBUTESbHBIX YNCEN Ha3blBAETCS YNOPA40YEHHON None, B KOTOPOM
AJ151 BCSIKOrO HEMyCTOro orpaHN4YeHHoro cBepxy NogMHoOXecTBa cyLlecTsyeT
HanbOmNbLUMA SNTEMEHT.

17.2. Cncrtemon OencTBUTESNbHBIX YNCEN Ha3biBaeTCs YNOpsiAO4YEHHON Nosie, B KOTOPOM
AN1S1 BCSIKOrO HEMYCTOro OrpaHNYeHHOro CBeEPXy NOAMHOXECTBA CyLLLECTBYET
HaUMEHbLUMA 3NEMEHT.

17.3. Cncrtemon OeNCTBUTESNbHbBIX YNCEN Ha3bIBAETCSA YNOPSAOYEHHOW NoSe, B KOTOPOM
AJ151 BCSIKOrO HEMyCTOro orpaHN4YeHHoro cBepxy NogMHOXeCTBa CyLLecTByeT TOYHas
BEPXHASA rpaHumua.

17.4. Cncrtemon OencTBUTESbHBIX YNCEN Ha3biBaeTCs YNOpA40YEeHHON none, 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 NpeacTaBumo B BUAe AECATUYHOW Apobu o =ay, 8a,...

a
ecnu a:B W Npv OeneHnn a Ha b nonyyaem faHHy AeCATUYHY Apobb.

18.2. [encreutenbHoe 4MCro a NpeacTaBnumo B BUAE AeCATUYHOM APobu o =ay, &ay...,

ecnu ans mnoboro Homepa n MMeeT MEeCcTo HEPaBEeHCTBO
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 Homepa N UMeeT MecTo HepaBeHCTBO
a a a a 1
Bg+ 4. F—<a<ayt s
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
QPt+—+t..Ft—<a<Ppt—+..t——+—.
10 10" 10 10" 10"

19. Kakon gecatnyHon apobbto NnpeacTaByMMo paumoHanbHOe Yncno?
19.1. KoHe4Hon gecaTnyHon apodbio.
19.2. BeCkOHEeYHOW HeNnepnoanyYeckon 4ecAaTUYHOM Apobblio.



19.3. BeCckoHe4YHOW NePMOANYECKON OECATUYHOM APO6bIO.
19.4. Yncto nepmognyeckon OecaTU4HON Apo6bIo.

20. Kakon gecatnyHom apobbio NnpeacTaBUMO nppaumoHanbHOe YMCno?
20.1. Henepuroanyeckon ecaTuyHon apobblo.
20.2. Nepuogunyeckon gecatuyHon gpobbto.
20.3. beckoHe4HON oecaTn4HoM apobbio ¢ 9 B nepuoae.
20.4. NppaumoHarnbHon gecatuyHomn gpobbto.

21. BepHo nun, 4TO cCyMMa ABYX HENEPUOONYECKUX AECATUYHbIX Apoben aBnseTca
Henepmnoan4eckon 4ecaTUYHON apobbio?
21.1. Her.
21.2. BepHo.
21.3. VIHorga BepHo.
21.4. B HeKoTOpbIX CnyyYasx HEBEPHO.

22. BepHo nu1, 4To NpousBeaeHne ABYX HENepUoaNYeCcKnX AecAaTUYHbIX opoben
ABNSAETCA HENEPNOLAMNYECKON AECATUYHON APObbLI0?
22.1. Her.
22.2. BepHo.
22.3. NIHoraa BepHO.
22.4. B HeKOTOpbIX Cryyasix HEBEPHO.

23. Y10 Ha3bIBaeTcA CUCTEMOM 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 emcTBUTENbHbIX YMucen,

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

Buae a+bi,roe a,beR.

23.3. lNone, cogepxawiee ynopsgoveHHOe none eNCTBUTESbHbIX YNCeN, MHUMYIO

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

roe a,beR.
23.4. lNone, cogepxallee nosie 4eENCTBUTENbHbBIX YMCEN, MHUMYIO €OUHULY | TaKylo, 4YTO
i° =1, N BCKUI DNEMEHT KOTOporo npeacrtasvMm B Buage a+bi, roe a,beR.

24. 3a4yem CTpoUTCS MOAENb KorbLa LUenbix Yncen?
24.1. [Ina akcmoMaTU4ecKoro NoCTpoeHNa TEOPUN LenblX Ymcen.
24.2. ina gokasaTtenbCTBa HE3aBUCMMOCTU akCUMOM, ONpeaensitomx CUCTEMY LenbIX
yucen.
24.3. [Ins gokasaTenbCTBa HENPOTUBOPEYNBOCTM TEOPUM LENbIX YMCEN.
24 4. [ina gokasartenbCcTBa TOro, YTO MHOXECTBO LefbIX Yncen obpasyeT KonbLo.

25. Kak onpefgensieTcsa CrioxxeHue npon3BosibHbIX AECATUYHbIX Apoben?
25.1. Mo npaBuny CnoxeHnst «CTONOMKOMY.

25.2. Ecnn aaHbl fecatnyHble 4pobu o =ag, &ay... U f=by,bb,..., T0 a+ =y, roe
¥ =Cp,CCy... U Cyg=8g9+Dby, ¢, =23 +by, n TaKk 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 aecsaTnyHas Apobb, KoTopas NPUHAANEXUT BCeM OTpeskam



nocneposatenbHoCcT! ([ay, + Sy, ap + ) -
25.4. Ecnv AaHbl AecAaTUYHbIe Apobu o =ag, &dy... U =Dy, 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, + fy -

26. Kak onpegensieTca yMHOXeEHE 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
edVHCTBEeHHas AecATUYHasA Apobb, KOTopas NPUHaANEXUT BCEM OTpeskam
nocnegosarenbHoct ([a,f,, anf)) -

26.2. Ecnn aaHbl AecatnyHble 4pobu o =ag, aa,... 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,f,, anfh]) - Ecnnxe >0, f<0,T0 o- f ecTb
Apobb —(a-(-p)), aecnn 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 [ NpousBedeHne HaxoauTcs «CToNbukom», a B
OCTarbHbIX Cy4asix UCNONb3yeM «npaBuia 3HaKOBY.

27. YTo Takoe Teno?

27.1. Teno — 9T0 HEKOMMYTaTUBHOE MNoJsie.
27.2. Teno — 3910 KOomnbLO C AefeHneM.

27.3. Teno — ato konbLo 6e3 genutenen Hyns.
27.4. Teno — 970 KOMMyTaTUBHOE KOJIbLLO.

28. Yto Takoe Teno KkKBaTepHMOHOB?
28.1. 910 MHOXecTBO uMcen Buga a-+bi+cj+dk, rge a,b,c,d e R, i% = j2 =k :(ij)2 =-1.

28.2. 310 MHOXeECTBO umcen suaga a+bi+cj+dk, rae a,b,c,d eR, i2 = j2 =k?= (ij)2 =-1
OTHOCUTESTbHO NOKOMMOHEHTHOIO CIIOXKEHUS U YMHOXEHMUS.

28.3. Teno KkBaTepHMOHOB — 3TO TAKOE Terno, KOTOPOE COOEPXKUT Nosne KOMMIIEKCHbIX
yncen C, COOAEPXUT MHUMYIO €AMHULY |, NPUYEeM BCSKUIN SNeMEHT Tena npeacTaBum

BBuae a+bj, roe a,beC.
28.4. Teno KBaTEPHMOHOB — 3TO TaKoe Tero, KOTOPOEe COAEPXKMUT MOMe KOMMITEKCHbIX
yncen C ¢ MHAMOW eOUHULEN |, COAEPXKUT HOBYIO MHUMYIO €ANHULY |, NPU4eEM

j2 =-1, (ij)2 =—1 1 BCSKUIN ANIEMEHT Tena npeactasmMm B Buae a+bj, rae a,beC.

29. Bcsakoe paunoHanbHoe Yncrno npeacTtaBuMo B BUAE
29.1. KOHEeYHOM OecATUYHOM apobu;
29.2. 6eckoHeYHON gecaTnyHom apobu;
29.3. Henepmnoan4eckon gecaTnyHon apodu;
29.4. nepmnogunyeckon gecatTudHom gpobun.

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



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

31. BbInonHaeTcsa Ny B ynopagoyYeHHOM Mofe paumoHarbHbIX Ynucen akcmoma KaHtopa?

31.1. Oa.

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

31.3. [la, ecnu paumoHarnbHble Yicna paccmaTpmBaTth B BUAE AECATUYHbIX Apo6en.

31.4. Her.

32. Hapucyinte guarpammy, nsobpaxatowyto MHoxectsa 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 BCEX
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 Monen 1 none paumMoHanbHbIX YMcen.



SK3aMeHauNOHHble BOn pPoOChbI

1. Onpez[eneHHe HaTypaJbHOI'O psja, HE3aBUCUMOCTH aKCHUOM Ileano. ,HOKaSaTeJ'II)CTBO IIpUHIHAIIA
MOJIHOM MaTeMaTUYECKOW UHAYKIWH.

2. OnpepeneHne cnoXeHus HaTypanbHbIX YMCEN, AOKa3aTeNbCTBO  CYyLLECTBOBaHUA U
€NHCTBEHHOCTU CrOXEHUS.

3. OCHOBHble CBOWCTBa CIIOXEHUA W YMHOXEHWS HaTypanbHbIX 4ucen. (3 cBoncTBa
AokasaTb).

4. BcnomoraTefbHble CBOWCTBA, MO3BONSANOLWME BBECTM OTHOLUEHWE «MeHbLue» Ans
HaTypanbHbIX Yncern.

5. OnpegeneHve OTHOLWIEHUS «MeHbLUe» ANA HaTypanbHbIX 4uCen, €ro OCHOBHbIE
cBoOWCTBa.

6. OnpefeneHve OTHOLUEHUS «MeHbLle» [Ofs HaTypanbHblIX 4Yucer, oKas3aTenbCTBO
CYLLLECTBOBaAHUA HambomnbLIero 4ucrna Ans  OrpaHUYeHHOro CBEpPXY MHOXEeCTBa
HaTypasnbHbliXx 4ucen. JIMHEeNHO YNopsiAOYEeHHOEe MHOXECTBO HaTypasbHbIX 4ucen
BMOSIHE YNOpsiA04eHO.

7. [okasaTenbCTBO CyLIECTBOBAHUA HaMMEHbLUEro 4ucra A1 HernycToro MHOXecTBa
HaTypanbHbIX Yucen. YCUMNeHHbIN NPUHUMN NOSTHOM MaTeMaTUYECKON MHAYKLUUN.

8. OnpepeneHne cuctemsbl Lenbix Yncen. OCHOBHble CBOMCTBA: CBOMCTBO HyIis, NpaBuna
3HaKOB, KOMMYTaTUBHOCTb YMHOXEHUS Lenblx Yncen. OTcyTcTBME AenvTenen Hyns.

9. HenpoTnBOpeYnBOCTb TEOPUN LiESbIX YNCET.

10. OnpegeneHne cuctembl paumoHasnbHbIX 4ucen. [llpencraBneHne paumoHanbHOro
yucna gecAaTn4HoOM apoodhbio.

11. OnpepgeneHne cucteMbl eUCTBUTENbHBIX Yucesn. BknioyeHne Q B R. CylwiectBoBaHue
N €UHCTBEHHOCTb LIenon YacTn AeNCTBUTENBHOMO Yncna.

12. Llenaa 4vactb pgenctBuTenbHoro umcna. [peacraBneHne OeWCTBUTENbHBIX 4ucen
AeCATUYHbIMU Apobsamu.

13.JlMHenHO ynopagoyYeHHOe MHOXECTBO LeCATUYHbIX Apoben. KoHeyHble OecATUYHble
Apo6un. CBONCTBO YCUNEHHOW NMIOTHOCTM.

14. TlocnenoBaTeNbHOCTh  CTATHUBAIOIMINXCS OTPE3KOB. OImpesesnieHne CIOXKEHUS U YMHOXKEHUS
JECSITHUHBIX APOOeH.

15. CgolicTBO cnaboii MOHOTOHHOCTH CJoOkeHMs. Jloka3aTeabCTBO CBOWCTB CJIOXKEHUS U
YMHOXKCHUSA JCCATUIHBIX ):[p06el71.

16 Paznnunrie OMnpeacICHUs CUCTCMbI I[CflCTBI/ITGJ'IBHBIX YUCCII U UX DKBUBAJICHTHOCTD.

17. OHpeI[CJ'ICHI/Ie CUCTEMbI KOMIIJIICKCHBIX YHUCEII. HerOTI/IBope‘lI/IBOCTL TCOPHUU KOMIIJICKCHBIX
yrcesl. OCHOBHBIE CBOMCTBA IT0JIST KOMIUIEKCHBIX YHCE.

18. KBatepHuoHsl. I'pynna KBaTepHUOHOB.

19. Teopema ®pobenunyca.

20. M3omopdu3M 0THOMMEHHBIX YHCIOBBIX CHCTEM.



4.3.5. [lomalwHAA KOHTponbHaA paboTta «30 3agay4 Ha UHAYKLUIO»

Mopgobpatb u pewntb 30 3agay Ha [gokasaTenbCTBa METOAOM  MOSIHON
MaTemaTU4YeCcKon MHAYKUMKM MO CreayrwmmMm TeMam:

1. [lokaszaTenbCTBa paBeHCTB.

2. [lokasaTenbcTBa HEPaABEHCTB.

3. [lokaszaTenbcTtBa AENMMMOCTMU.

4. [lokasaTenbCcTBO (hOopMYyrbl OBLLEro YneHa pekyppeHTHOM NocneaoBaTenbHOCTH.

5. [loka3aTenbCTBO reOMETPUYECKNX YTBEPXKAEHMWMN.
Cpok caaym — oKTs16pb.

MpumepHbIN NepevYeHb 3aaayd

1. [loka3zaTenbCTBO paBEHCTB

nn+1
1) ,D,OKa)KMTe, 4YTO CyMMa nepBbiX n HaATypalsibHbIX YACEJT paBHa ( > ) .
2) |El,OKa)KI/ITe, 4YTO CyMMa KBafpaToB nNepBbiX n HaTypalibHbIX 4YKUCENT 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, YTo 5+45+325+...+ (4n+1)-5" 1 =n.5",

5) NokaxuTe, 4TO

(g +ay +...+ an)2 = a12 + a% +ot arz, + 28, + 2qag +... + 28,44,
6) [okaxunte ToxXgecTBa

n-1 n
X X2 x* X2 1 x—x° )

+ ¥ I
1-x%2 1-x* 1-x8

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

1-x2" 1-x q_y?"

7) Hangute v gokaxurte hopmyrnbi:

(53

k k

cocog
COoOQ o
OoQ oo
RQRooo

2. [loka3aTenbCTBO HEPaBEHCTB
OokaxuTe HepaseHcTBa: 1) 5" >7n—3 npu No6GOM HaTypanbHOM N;
2) 2" —1>n(n+1) npu no6oM HaTypanbHOM N> 7;

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

4) 4" >3" +n? npu NGOM HaTypanbHOM N;

5 4">3"+2"+n npun=2; 6) L1
n+l n+2 3n+1
1 n
7 (2n).> 4

(n)? 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 noboro HaTypasribHOro Ymcna n:
1) 62" 1i1:7; 2) 7" +3n-1:9; 3) 7" 48257, 4)
4" +15n-1:9; 5)5"-3"+2n 4; 6) 62" +19" —2"* kpaTHO 17.

4. [okasaTenbcTBO ¢opmynbl o6uwero yreHa
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, . JokaxwuTe, yTo a,=4" -1.

OaHo: a =29, a, =85, a,,, =5a,,; —6a, . dokaxuTe, 4To a, = 2" +3"2,

)
)
)
) [NocneposatenbHocTb ®uboHayun 3agaHa pekyppeHTHo: ay =0, a5 =1,
Ay =81 +a,. [dokaxute, yToO: a) & +ag+..+ay =ani2; b)
1+a, +a, +...+ay, =ay. -

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

Bbipa3ute a, 4yepes n.
7) MNMocnepoBaTenbHOCTL 3aaHa PEKYPPEHTHLIM COOTHOLLEHMEM &, ., =5a,,1 —44a,

C HavanbHbIMW 3HadYeHuaAMM 3 =3, a, =15. [lokaxute, 4YTO: a) BCE YNEHbI

nocrnenoBaTenbHOCTU AenaTcd Ha 3;
b) BCe YneHbl NocneaoBaTenlbHOCTU C YETHLIMW HOMepaMu OensTcs Ha 5.

5. [lokazaTenbcTBa No MHAYKUUU B reOMeTp1m

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

2) Ha ckonbko MHTEepBarnoB 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)KHOCTEM Tak, YTO KaXable OBEe W3 HUX

nepecekarTcs B ABYX TOYKaX U HUKaKMe TpU He NMetoT obLent Touku. [okaxuTe,
4YTO MPYW STOM MIIOCKOCTb Pa3buBaeTcsi Ha N2 —n+2 YacTei.

5) [lokaxuTe, 4TO CTOpOHa NpaBunbHOro 2" -yrofbHUKa BbipaXKaeTcs Yepes paamyc
R OnNUcCaHHoON OKPY>KHOCTM BblpakaeTcs dhopmynon:



a, :R\/Z—\/2+\/2+...+\/§ _

n
6) Ha CKONMbKO TPEYronbHWKOB N-YrofbHUK MOXET ObiTb pas3dbut ceonmu
HenepecekalLwnumMmncsa anaroHansammn?
7) [okaxute, 4YTO CyMMa BHYTPEHHWUX YrNOB BbIMYKNOrO N-yrofibHMKa paBHa

2d(n-2).

Mcnonb3yemble NCTOYHMKM:

1. M.J1.Nanuukmin, M.M.Mowkosud, C.W.LWLBapubypa, YrnybneHHoe nsyyeHue Kypca
anrebpbl 1 MatemaTnyeckoro aHanusa. 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'onosuHa, N.M.Arnom, O matematmnyeckon nuaykumm. M.:
«Haykay, 1967.



4. Y4ueOHbIE 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. YUucnossle cuctemsl. — M.: [IpocBemenue, 1975. Hayunas 6ubnmnotexa KI'TIY 10
uM. B.I1. Acradnena
. Jlapun C.B. Uto Takoe HaTypanbHbie ynucia? Kuaura s yqamuxcs. — Mockaa: Hayunas 6ubnmnorexa KI'TIY 10
"[Ipocsemenue"”, 1996. — 78 c. v B.IT Acragnesa
Jlapun C.B. Yucnossle cuctembl. YuebHoe mocobue 1 akaJeMUIeCcKOro Hayunas 6ubnuotexa KI'TIY 4
6akanaBpuata — M. : «lOpaiit», 2017. 177 c. mv. BT Actagresa
®edepman C. Uucnossle cuctemsl. — M.: Hayka, 1971. Hayunas 6ubnuotexa KI'TIY 1
uM. B.I1. Acradnena
JONOJIHUTEJIBHASA JINTEPATYPA
Jlapun C.B. Brruucienust ¢ TOMOIIBIO 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. Ucnons30BaHre aHUMAITMOHHBIX PUCYHKOB Ha YpOKax ajareOpsl. Hayunas 6ubmuorexa KI'TTY 1
Marematuka B mkoie Nel, 2021, c. 40-49. uM. B.I1. AcradbeBa
Jlapun C.B. Anrebpa u Teopus uncen. [ pymibl, Koyibla u mojst. Y4yeOHoe mocodue Hayunas 6ubmuorexa KI'TTY 2
I akajieMudeckoro OakanaBpuara. — M.: M3garenscTBo FOpaiit, 2018. 160 c. uM. B.I1. AcradbeBa
Heuaes B.M. Yucnoselie cuctemsl. — M.: IIpocsenienue, 1975. Hay4nas 6ubanorexa KI'TIY 10
uM. B.I1. AcradpeBa
H.S.Bunenkun, O.C.MBamos-Mycartos, C.W.11IBapidypa Anredpa u Hayunas 6ubmuorexa KI'TIY 10
MareMatuyeckuii ananums, 11 k1. — M.: «IIpocsemenuey, 1996. uM. B.I1. Acradnena
N.C.Comunckuii, JI.U.I'onosuna, .M. Arnom O maTemaTudeckoit HHIYKIUU. — M.: 1
«Hayxka», 1967.
. Kanrop N.JI., CononoBuukoB A.C. ['nnepkommiekcHble uncia. — 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
uM. B.I1. Acradnena
IIpockypsxos 1.B. IlonsaTus MHOXKeCTBa, IPYIIIBI, KOJIbLA U IT0J1. TeopeTnueckue Hayunas 6ubnuorexa KI'TTY 2
OCHOBBI apU(METHKHU. — B KH.: DHIUKIIONEINS FIEMEHTapHON MaTeMaTUKH, KHUTa 1. uM. B.I1. AcradpneBa
Apudmeruka. — M.: I'TTJI, 1951, ¢.76-252.
Jlapun C.B. Yto Takoe 4ucina, Kakue OHM OBbIBAalOT U 4eMy 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 kpaeBoit ¢ponna Hayku, KpacHosipek,
2006
MexBy30BCKas 3JieKTpoHHass onbmuoreka (MOB) https://icdlib.nspu.ru/ NuauBuayanbHBIT
HEOrpaHUYEHHBIN
JOCTYI

CoracoBano:
['nmaBHBIN OMOIMOTEKADD

doproBa A.A.

[y /
(TOJKHOCTB CTPYKTYPHOTO MOpPa3ICTICHHS) ;’(fnifr‘fﬁﬁs/ (damunus 1.0.)




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

(c nByms nipoduisiMu o AroToBku). HampapneHHOCTH (TTpoduiin)

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

Aymuropus | Ob6opynoBanue

JUISl IPOBEJICHHUSI 3aHATUM JIEKLIMOHHOTO TUIA, 3aHATUA CEMUHAPCKOTrO THIIA,
KYPCOBOTO MIPOSKTUPOBAHUS (BBIMOTHEHHS KyPCOBBIX paboT), TPYIIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIBTALMM, TEKYLIErO0 KOHTPOJI YCIIEBAEMOCTHU U
MIPOMEKYTOUYHOM aTTECTALNKU

[IpoekTop-1mT.,
KOMIIbIOTEp-1211T., MapkepHast 1ocka-1mirT.,
MHTEepaKTUBHAsI JOCKa- 1 IT.

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/IFI ‘ JInneH3noHHoe IIPpOrpaMMHOC obecreyeHue

JUTSL IPOBEJICHUSI 3aHATUN JIEKIIMOHHOTO TUTIA, 3aHATUI CEMUHAPCKOTO THIIA,
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHHS KypCOBBIX paboT), IPYMIIOBLIX U
WHIUBUIYAIbHBIX KOHCYJIBTAIMM, TEKYIIErOo KOHTPOJISI YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTEeCTalluu

Microsoft® Windows® 8.1 Professional (OEM nunensus,
kouTpakt Ne 20A/2015 or 05.10.2015);
Kaspersky Endpoint Security — Jlui ceprudurar Nel B08-190415-
050007-883-951;
7-Zip - (Cobomnas munensus GPL);
Adobe Acrobat Reader — (CBoGoaHas muiieH3ust);
r. KpacHosipek, Google Chrome — (Co6oaHas TuIeH3Hs);

I 7 Mozilla Firefox — (CBoGoaHas nuiieH3us);
yIi. 11CpeHCOHa, /, LibreOffice — (CoGomauas nuriensust 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 JIUTIEH3US)

JIJISI CAMOCTOSTEIbLHOM 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
YUuraabpHEIN 3aI1

30



31



		2023-12-12T09:57:36+0700
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КРАСНОЯРСКИЙ ГОСУДАРСТВЕННЫЙ ПЕДАГОГИЧЕСКИЙ УНИВЕРСИТЕТ ИМ. В.П. АСТАФЬЕВА"




