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JIMCT BHEeCEHHUsI N3MEeHEeHU
JlomoJIHEHUSI U U3MEHEHHUS B pabOUyIO MPOrpamMmy
UCHUIIINHBEI YUCIIOBBIE CHCTEMBI
Ha 2021/2022 y4eOHbIi TOA
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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.,
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JIMCT BHeCeHHUs U3MEeHEeHU
JlomoJIHeHUSI U U3MEHEHUs B pabouyIo MporpamMmmy
JUCIUATIIIMHBI YN CI0BBIE CHCTEMBI
Ha 2022/2023 yueOHbli TO1

B nporpamMmy BHOCSITCS CeAyIONINE U3MEHEHUS:
1. OGHOBJIEH TO/ HA TUTYJILHOM JIUCTE padoyue mporpaMMbl U poHAa

OIICHOYHBIX CPECTB.
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 ECCHOHATBHBIC 0a3bl TaHHBIX U HHPOPMAITMOHHBIC
CIIPAaBOYHBIE CUCTEMBI.

[Iporpamma nepecMoTpeHa u ogo0peHa Ha 3acefganuu kadeapsl 04 mas 2022r.,

npoTokost Ne 8

BHeceHHbIe N3MEHEHUS YTBCPIKAAKO:
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[Ikxepuna JIrogmuiia BacuiibeBHa

Onoopeno HMC UMDU
12 mas 2022 r., mpoTokos Ne8
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1. HOACHUTEJBbHASA 3AIINCKA

1.1. Mecmo oucyunnunvl 8 cmpykmype oopazo8ameibHOU NPocPaAMMbl.
PaGouast mporpamMma quCIUTIIMHBI « HUCITOBBIE CHCTEMBD» JIJIST TOATOTOBKH
oOy4aembIx 0 HanpasiaeHuto nmoarotoBku 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 «llegaror (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 cTtanaaptom PIT/I B KI'TIY um. B.I1. Actadbesa,
yTBEPKJICHHBIM YuéHbIM coBeToM yHUBepcutera 30.09.2015 (mpoTtokomn Ne9).
HucruminHa «YuciioBble CUCTEMbD) BKIIIOUEHA B YUEOHBIN TIJIaH MO 3a04HOM opMme
oOyuenus. Kon aucummnunast B yueoHoM ttane — DZ-B20b. 2 xypc. [Iporpamma
IepecMOTpeHa 1 0/100peHa Ha 3acenanuu kadeapsl 12 mas 2021r., npotokost Ne 8.
Onob6peno HMC UM®U 21 mas 2021 r., npotokos Ne7.

1.2. Obwas mpydoemMKocme OUCUUNIIUHBI.

OO0mmii 00beM BPEMEHH, OTBOJIMMBIN HA M3YYECHUE TUCITUIUTMHBI —26 9acoB. 2 Kypc,
4-ii cemecTp.

[IpeaycMOTpeHO  TMOCTPOCHHWE  WHAWBHAYyAIbHBIX IIAHOB (B TIpeaenax
TPYITOEMKOCTH JUCITUTLTHHBI).

[Ipenmonaraercs ciaenyromiasi paboTa CTYZACHTOB HaJl OCBOCHHEM Kypca:

- aHaNMM3 OCHOBHOTO yYE€OHOTO Marepuaga M0 HW3JIOKCHHIO YHCET B IIKOJBLHOMN
MaTeMaTHKe,

- IOCTPOCHUE TEOPUU YUCIIOBBIX CUCTEM Ha OCHOBE BBHIBOJIOB U3 aKCUOM;

- pellleHHE OCHOBHBIX QJITOPUTMHUYECKHX 3aJad MO0 aKCHOMAaTHUYECKOW TEOpUHU
YHUCJIOBBIX CUCTEM;

- TPAKTUKA CO3JaHUSI CXEM H3JI0KEHUS MIKOJIBHOTO y4yeOHOTO Marepuaja Iio
YUCJIaM C y4€TOM HMX aKCHOMATHYECKHX Teopuil (0 4eM YMaTdMBaIOT MIKOJbHBIC
y4eOHUKH, TOBOPSI O YHCJIAX);

- HamucaHue pedeparoB, MOATOTOBKA JOKIATOB M COOOIICHHM, CBS3aHHBIX C
METOJMKON W3JIOKCHUS YHUCET B IIKOJLHONW MaTeMaTHKE C WCIOJIb30BaHHEM
aHMMAIMOHHBIX BO3MOKHOCTEH cpenbl GeoGebra;

- HCCIIeI0BATEIIbCKUE PA0OTHI METOAMYECKOTO M HAYYHOTO XapaKTepa.

1.3. lenv u 3a0auu oceoenusi OUCYUNIUHbL:

Hucma n3ydarorcss B IIKOJIE W SBJIIIOTCSA CTEP)KHEBOM TEMOM BCEU
IITIKOJIPHOW MaTeMaTHKH. AKCHOMATHYECKOE MMOCTPOSHNUE TCOPUN YHCIIOBBIX
CUCTEM SBJISIETCS BakKHEWIel dYacTbio (yHIaMeHTa BCEed MaTeMaTHKU.
AKCHUOMBI HETIPEPHIBHOCTH CUCTEMBI JCHCTBUTEIBHBIX YUCENT COCTABIISIIOT
OCHOBY MaT€MaTHYECKOT0 aHain3a. AKCHOMBI YUCJIOBBIX CHUCTEM Ba)KHHI B
CBSI3M C U3YYCHHEM OCHOBAHMM N'€OMETPUH, & TAKXKE MPHU HCIIOJIH30BAHUEM
anreOpanveckux METOJNOB B TreomMeTpud.  M3ioxeHue MmporpaMMHOTO



Marcpruajia AUCHUINIMHBI BCACTCA  Ha anre6pauquK0M A3BIKE C
HCIIOJIB30BAHHUECM  TaKHX (I)YH,Z[aMeHTaHBHBIX MIOHSITUI aJ'IFe6pBI KaK
6I/IHapHaﬂ aJIre6pqueCKa51 orcpalnus, rpyi1a, KOJIBIIO, ITOJIC,
YHOPAAOYCHHOC IIOJIC, aJIre6pa HaJl ITI0JICM KOHCYHOI'O paHra M TaK JaJICC.
O6HII/IG Tpe6OBaHI/I$I K aKCHOMATHUYCCKUM TCOpPHAM POAHAT HTAHHYIO
AUCHOUILINHY C MaTEMaTUYECKOM JIOTMKOM. HCJ'II)I-O JUCHHUIIIIMHBI SABJIACTCA
H3JIOKCHUC HAYYHBIX OCHOB H3YYUYCHUA YHNCCI B IIKOJIbHOM MaTCMaTHuKC,
NEPpEeBOl MHTYUTHBHBIX 3HAaHMM O YMClIax Ha TBCPAYIO OCHOBY BbLIBOJOB,
HCXoada N3 akCHuOM.

OcCHOBHBIE 3a1a4 U AUCHUIUIMHBL
* T[O3HAKOMUTH CTYJEHTOB C OCHOBHBIMH aKCHOMAaTHYECKUMU
TEOPHUSIMU YHUCJIOBBIX CHCTEM, KOTOpBIE JIEKAaT B OCHOBE IIKOJIBHOIO
IIPEICTABIICHUS O HUX;

* IpOaHAIU3UPOBATh 0OOCHOBATh U OTPAa0OTATh OCHOBHBIE YHCIIOBBIE
QJITOPUTMBI;

* II03HAKOMHUTBH CTYJEHTOB C HEKOTOPHIMM HOBBIMH METOJAMHU U
IpUeMaMu pEIICHUsA 3aJad C  MCIOJb30BAHUEM  BBIUYMCIUTENbHBIX,
KOHTPOJHUPYIOIINX, aHUMAIIMOHHBIX BO3MOXKHOCTH cpenbl GeoGebra;

* MPOAHAM3UPOBATH PEIICHUS HEKOTOPBIX IIKOJBHBIX 3aJad H
U3JI0KEHHE YYeOHOr0 MaTepuasa ¢ TOYKU 3pEHUs aKCHOMAaTHYECKUX TEOPHid
YHUCJIOBBIX CHCTEM;

* crocoOCTBOBAaTh PAa3BUTUIO TBOPUYECKOrO MOTEHLHMANA CTYJEHTOB,
HEOOXOJUMOro JUIsl PEIICHUs CJIOXKHBIX MCCIEAOBATEIbCKUX 3a/1ad 10
YHUCIIOBBIM CUCTEMAM.

JlocTmkeHne 1ed M 3aJad  W3Y4YeHUs AUCLUIUIMHBI OO0ECHeuMBaeTCsi TaKkKe
pELIEHUEM LIEJIOT0 Psifia BCIOMOraTEIbHBIX 3a/1a4, TAKUX KaK:

- HCIIOJIb30BaHNE COBPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH;

- (hopMHpOBaHHUE CUCTEMBI ITPEIMETHBIX 3HAHUN U YMEHUI];

- aKTUBH3aLUSA CaMOCTOSITEIIbHON NesITebHOCTH, BKJIFOUECHHE B
HCCIIEIOBATENbCKYIO PadoTy.

JluciunirHa oOmnMpaeTcs Ha IIKOJIbHBIM M BY30BCKHMU Kypchbl anreOpel U
c(hOpMHUPOBAHHBIE B IIKOJIE U By3€ KOMIIETEHLUH, TO3BOJISIONINE CTYI€HTAM OCBOUTh
TUCHUIUINHY «HYUCIOBBIE CUCTEMBIY.

4. Ilnanupyemble pe3ynbTaThl 00yYeHHs AUCIUILINHE

3aa4n OCBOCHUSA [Lmanupyemeblie pe3yabTaThl Kon pesynbraron
JUCHUIIINHBI 0oOy4eHHS TUCIUILINHE oOy4eHus

(TECKpUIITOPHI) (KOMMETeHITUN)

PazButne criocodbHocrei 3namep: aKCHOMATHYECKUE TEOPUH OIIK-2. Ciocoben

ycBauBaTh (OPMaIIbHO- YHUCJIOBBIX CUCTEM. MIPOEKTUPOBATh OCHOBHBIE 1

JIOTHYECKUE 0OOCHOBAHUS VYmemp: 060CHOBBIBATH LIKOJILHBIE JOTIOJIHUTEIIbHBIE

TEOPUH YUCIIOBBIX CUCTEM, YTBEPXKACHHA O YUCIIAX.. oOpa3oBaTenbHbIC

3HAaHUE TEOPETUYECKUX Brademy: HaBbIKAMH pELICHHS IIpOrpaMMBbl U

OCHOB HIKOJIbHOM AIMOPUTMUYCCKHUX 3a/1a1 O IUCIaX pa3pabarbIBaTh HAY4HO-

MAaTE€MaTHUKU YHUCEIL METOAMYECKOE 00eCIIeYeHHe




WX peasi3aluu.

®opMHUpOBaHUE YMEHUH 110
IIPOEKTUPOBAHUIO U
peanusanuu
00pa3oBaTeNbHBIX
IIpOrpamM, UCIOJIb3YIOIIMNX

3namyb: CTpOTHE AOKA3aTENbCTBA
LIKOJIBHBIX YTBEPKIAEHUMN O YHCTIaX.
Ymemsb: 000CHOBBIBATH IIKOJIbHbIEC
YTBEP:KIEHHUS 0 YMCJIAX C ONOPOH
HA MHTYHIUIO, HATJISIAHOCTD,

ITK-1. Cnocoben
pean30BbIBAT
o0Opa3oBaTenbHbIC
IPOrpaMMbI B COOTBETCTBUHU
¢ TpeOOBaHUSIMH

00pa3HOe MBIIICHHE C 00pa3Hoe MBILILIEHHE, HCHOJIB3YS B | (heepaabHbIX
OIIOpOM HAa UHTYULIUIO B TOM 1HCJI€ BO3MOKHOCTH rOCy1apCTBEHHBIX
COYCTaHUH C ANHAMHYECKHMX CPe] THIIA 00pazoBaTebHBIX
UCIIOJIb30BAHUEM GeoGebra. 5 CTaHJapTOB
BO3MOYKHOCTEIH Braoemy: Teopueil YUCIOBBIX CHCTEM
COBPEMEHHBIX B COUCTAaHNU C HaBbIKaMH

UCIIOJIb30BAHHS CHCTEM
MH(OPMALIMOHHBIX .

o JMHAMHYECKON MaTeMaTUKH PU

TEXHOJIOTHH.

00yJeHUN MaTeMaTHKe
dopmupoBanue 3namyo Beraucaurensbubie anroputMel | [1IK-3. Cnocoben

CIOCOOHOCTEH OpraHu3aluu
Hay4HO-UCCIIEA0BATEIbCKON
JesTeNbHOCTU
o0yJaromuxcst

JUTSL YHCEJT, UCTIONIB3YSI IIPH 3TOM
GeoGebra ms uckroueHums
BBIYUCIUTEIBHBIX TPYTHOCTEH,
BU3YaJIU3aLlMH YTBEPKIACHUN O
YHCIIaX, UCTIOJIB30BaAHUS TIPH
HKCIIEPUMEHTUPOBAHUU H
TECTHUPOBAHUM 3HAHUH.

Ymems chopmynupoBats npodiemy B
MaTeMaTHKe YUCeN, JOCTYIHYIO s
MOHUMAHUS ¥ PEIICHUS
HIKOJIbHUKAMU, IPUMEHSITh
AHMMAaIMOHHBIE BO3MOXKHOCTH CUCTEM
JTMHAMUYECKON MAaTEeMaTUKH TIPH
OpraHu3ally UCCIIeI0BATEIbCKON
JIESTEIIbHOCTH 00YYaOIUXCS.
Brademwb HaBBIKAMU HCIIONB30BaHUS
CUCTEM JIMHAMHYECKOWH MaTEeMaTUKU
NpY OpraHU3aIuu
UCCIIEIOBATENbCKOM IS TETLHOCTH
o0yJaronuxcs.

OpPraHnu30BbIBATb HAYYHO-
HCCICAOBATCIILCKYIO
ACATCIIBHOCTD o6yqa101u14xc;1

5. B mpomecce

00yueHus

IUCLHUTUINHE

IJIAHUPYETCS

HCIIOJIB30BaHHUC

Pa3HOOOpA3HBIX BUJOB JACSITEIBHOCTA OOYYarONIUXCs, OPraHU3alMOHHBIE (OPMBI U
METO/Abl OOYyYEHUS: JEKIIMOHHBIE W TPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIIbHAS
paboTa, HHAUBUIyalIbHAS, TPyHHOBas (OPMBI OpraHu3alid y4eOHOU NesTeTbHOCTH
00y4Jaronuxcsi, UX CoOueTaHue u Jp.

[IpenycMOTpeHO  MOCTpPOCHHE
TPYIOEMKOCTH JUCITUTLTHHBI).

[Ipeanonaraercs cieayromias padboTa CTYJSHTOB Ha/l OCBOSHHUEM Kypca:

- aHaJIM3 OCHOBHOTO y4eOHOTO Marepuajiga Kypca UHCIOBBIC CHUCTEMBI C TOYKH
3pEHHUS UCIIOIh30BaHUS CHCTEM JTUHAMUYECKOW MaTeMaTHKH,

- 3HAKOMCTBO C CUCTEMOM nuHaMuueckoil MmaremMatuku GeoGebra;

- pemieHWEe 3a7ad MO TEOPUM YHUCIOBBIX CHCTEM C HCIOJb30BaHUEM
aHUMAIMOHHBIX BO3MOKHOCTEMH cpenbl GeoGebra;

NHAWBUAYAJIbHBIX IIJTAaHOB (B npeaeciax



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

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

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

- HUCCIIEIOBATENIbCKUE pabOThl METOAWYECKOTO XapakTepa IO YHCIOBBIM
CHCTEMaM.

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



2. Opranm3aluMOHHO-METOANYECKHE TOKYMEHTbI
2.1. TexHoJIOTHYECKasi KAPTa 00y4eHHUs] TUCIUITHHE
«YucaoBbie CHCTEMbI»

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

(o6mras TpyaoemMKocTh 26 yaca.)

HaunmeHoBaHue pa3aejioB U TeM

AUCHMILIMHBI BCETO JMEKOUH | ceM | KOHT KOHC DOopMBI 1 METOIBI
KOHTPOJIA

PA3JIEJ] 1. AKCHOMATHYECKHE 5 2 3 6
TEOPUU HATYPAJIbHBIX, IEJBIX
U PAIIMOHAJIbHBIX YU CET

Harypanbhsle uncia. Metoa noiaHoi
MaTeMaTHdeckoil HHIykuuu. O60oCcHOBaHNE 15 05 1
CBOWCTB CJIOKECHUS U YMHOKCHHUS i i
OTHOIIIEHNEe MEHBIIE TSI HATYPATbHbBIX YHCEIL..

1 05 05 WnpuBunyanbHas
Konb1io nensix urcen. Teopys AeTMMOCTH HeTbIX nomaunss pabora Ne 1
ueet 15 0.5 1
[Mone parponanbHbIX yKcen. [IpencraBicHue
JIECATUYIHBIME JIPOOSMH. 1 05 05
3I[EJ1 2. AKCUOMATUYECKHUE TEOPUU KoHTposbHas paboTa
JEUCTBUTEJIbHBIX, KOMIIJIEKCHbIX 5 2 3 Nel
YUCEJ U KBATEPHUOHOB
2.1. AkcromaTHuecKkast TeOpHs JeHCTBUTENbHBIX
YHUCeJI.
15 0.5 1
be/icTaBJIEHUE IEHCTBUTEIBHBIX YHCET
JIECATUYHBIME JPOOSMH. 1 05 05
AKCHOMATHYECKas TCOPHSI KOMITIEKCHBIX YHCEIT.
15 0.5 1
K NunuBunyansHas
BaTCPHHOHBI U TUTICPKOMILIEKCHBIC YHCIIA. 6ota No 2
Teopema ®pobennyca. 1 05 05 JIOMAIITHA paboTa T
KOHTp 6 6
Konc 2 2
UTOIOBbIM KOHTPOJIb 8 Dk3aMeH - 8

HTtoro 26 4 6 6 2 8




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

2.2.1. Moayas «HaTtypaJjibHble, eJible i PAIMOHAJIbLHBbIE YUCJIa

I. AKCMUOMATHNYECKAS TEOPUA HATYPAJIbHBIX UHUCEJI

AKcuoMaTHUECKOE ONpEeNeNIeHUe HaTypalbHOro psja (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 U HauOOJBILIEro
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 akcMOMBL. OCHOBHBIE CBOMCTBa KoJbLa. CBOMCTBa
nenbix  uyncen. OTHOIIEHWE «MEHBIIEe» JUIsl LENbIX YHCEN, €ro CBOWCTBA.
HenporruBopeunBOCTh U KATETOPUYHOCTHh AKCHOMATHUYECKON TEOPUM LIEIIBIX YHUCEL.

111. AKCUOMATUYECKAS TEOPUA PALITMOHAJIBHBIX UNUCEJI

IlepBuunbie TepMUHBI W akcUOMbl. OCHOBHBIE cBoKcTBa mojas. (CBoMCTBa
palMOHAIBHBIX YHCell. [InoTHOCTH OJIst palMOHAIIbHBIX quced.
HenpoTrBopeunBOCTh U KATETOPUYHOCTh AKCHOMATHYECKON TEOPUU PallMOHATIbHBIX
yucen. [IpeacTaBienue paunoHanbHOTO YMCia IECITUHYHON APOOBIO.

4.2.2. Moayasb «/ledcTBUTEIbHbIC, KOMILUICEKCHbIC 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 JIEVCTBUTEIIBHBIX YUCEN. Pa3nuyHble TPAaKTOBKH MOHATHS
MPEACTABUMOCTH JCMCTBUTENBHOTO YHCIA JECATUYHOM ApoObto. CreneHu u
norapumel. Paznuunble GOpMyIHMpPOBKU CBOMCTBA HempephiBHOCTU. [loHsITHE O P-
aIUYECKUX YUCIIaX.

V. AKCUOMATHUYECKAA TEOPUA KOMIUIEKCHbBIX YNCEJI

[lepBuunble TepMUHBI U  akcHMOMbl. (CBOWCTBA  KOMIUIEKCHBIX  YHCEIL
HenpoTuBopeunBOCTh U KaTErOPUYHOCTh AKCMOMATHYECKOW TEOPUU KOMIUIEKCHBIX
YUCEIL.

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



HerOTI/IBOpe‘-II/IBOCTB N KaTCrOPpUIHOCTDb aKCHOMAaTUYECKOU TCOPUHN KBATCPHUOHOB.

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

Jluneitnas anrebpa Han mosjem. basuc m paHr auHEHHOW anreOpbl. AITeOphI C
JIelIEHHEM KOHEYHOTO paHra HaJl MOoJeM KOMIUICKCHBIX ducel. ANreOphl ¢ IeTIeHHEeM
KOHEYHOTO paHTa HaJ| MoJjeM JeHCTBUTENbHBIX yrceln. Teopema @pobeHnyca.

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

[IporpaMmoil JUCHUIUIAHBI MPEIYCMOTPEHBI CIECAYIOIIME BHABI KOHTPOJIS:
WHJIUBUAYyaJIbHBIE JOMAIIHUE 3aJaHusl, KOHTpoJibHasl paborta. MTorosas arrecramus
110 YCBOCHUIO COJEPKAHUSI TUCHUIUIMHBI TPOBOAUTCS B BUAE SK3aAMEHA.

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

HaumenoBanue Hanpasnenue noaroroBku U ypoBeHb KonuuectBo
JUCLIUIUIUHBI oOpa3oBaHus (OakanaBpHuaT, MarucTparypa, 3a4CTHBIX

acniupanTypa) HaumenoBanue nporpammsl/ €IMHUILI/KPETUTOB

npoduis

YuCIIOBRIE Hanpasnenue noarorosku 44.04.01 Ilenaroruueckoe 2 3.e.

oOpa3zoBanne. HampaBineHHOCTH (TIpOQHITH)

oOpa3oBaTebHON 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 WTOTaM M3YUYCHUS BCEX MOJYIIEH)

JUCIUITIIMHEC

CooTBeTCTBHE PEHTHHIOBBIX 0AJIJIOB H aKAIeMHYECKOH OI[eHKH:
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 00pa30BaTEIbHOS YUPEIKICHHUE
BBICIIIETO 00pa30BaHMSI

KpacHosipckuii rocyapCTBEHHbIA NEAArOTUYECKUN YHUBEPCUTET
uM. B.I1. Acradnena

HNuctuTyT MatemMaTuku, (GU3UKU, UHHOPMATUKU

Kadenpa-pazpaboTuuk: MaTeMaTUKH U METOJAUKUA O0yUCHUSI 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 \%E B. bopTHOBCKHii



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

«KommbrotepHas anredopa»

Hamnpasnenue noarorosku 44.03.01
[legarorndyeckoe obpazoBaHueE.
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

[IpencraBneHHbIi POH]T OLIEHOYHBIX CPEACTB ISl TEKYIIEH U TIPOMEKYTOUHOM
aTTectanuu cootBercTByeT TpeboBanusm OI'OC BO.

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

O1eHOYHBIE CpEJCTBA M KPUTEPUU OIICHWBAHWS MPEICTaBICHBI B IOJHOM
oobeme. DopMbl OIIEHOUYHBIX CPEICTB, BKIIOYEHHBIX B IMPEICTaBICHHBIN (HOHI,
OTBEUYAIOT OCHOBHBIM mpuHIUNam QopmupoBanusi DOC, yCTaHOBICHHBIX B
[Tonoxxenuu o popmupoBaHuu (HOHAA OLIEHOUHBIX CPENICTB AJIS TEKYIEro KOHTPOJIS

YCIEBAEMOCTH, IPOMEKYTOYHOM UM UTOrOBOM (rOCYJIapCTBEHHONM HWTOTOBOM)



aTTecTaluyd  OOydYaroIIMXCS 1O  00pa3oBaTeNbHBIM  IpOorpamMmaM  BBICILIETO
oOpa3oBaHMsi — TMporpaMMaM OakajaBpuara, MporpamMmaM  CHEIHAIUTETa,
IporpaMmaM MarucTparypsl, OporpamMmaM IOAIOTOBKM Hay4YHO-IEAaroru4ecKux
KaJpoOB B aclmupaHtype — B (¢eAepalbHOM TOCYJapCTBEHHOM OIOIKETHOM
oOpa3oBaTebHOM  yYpeXJIeHHU  Bbicmiero  oOpazoBanus  «KpacHosipckuii
rOCy/apCTBEHHBIH  memarormueckuid  yHuBepcurer wumM. Bl ActadneBay,
YTBEPKJIEHHOTO TIpuKa3oM pekropa Ne 297 (m) ot 28.04.2018.
Pa3zpaboTanHblii U MpPEACTABICHHBIM IS SKCIEPTU3bl (HOHA OICHOYHBIX
CPEICTB PEKOMEHIYETCS K MCIOJIb30BAaHUIO B IIPOLIECCE ITOATOTOBKH 11O
YKa3aHHOM MPOrpaMMe.

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

27.04.2021

1. Haznavyenue ¢poHIa OLIEHOYHBIX CPEACTB
1.1. Ienvio co3manusi GoHAA OLEHOYHBIX CPEACTB MUCIMIUIUHBI «YHCIOBBIC
CUCTEMBIbl»  SIBIISIETCA  YCTAHOBJICHHE COOTBETCTBUSI YUYEOHBIX JOCTHXKEHUU
3alUIAaHUPOBAHHBIM  pe3yJibTataM  OOydeHMss U TpeOOBaHUSIM  OCHOBHOM
npoQecCHOHAIbHON ~ 00pa3oBaTeNbHOW  HPOrpaMmbl,  paboudeld  IporpamMMbl
JUCHUTUIAHBI.
1.2. ®oHA OLEHOYHBIX CPENCTB MO AUCHMILUIMHE «UHCIIOBBIE CUCTEMBD) PEIIAET
CIeAYIONINE 3a0ayu.
— ymIpaBJeHUE MPOIECCOM MPUOOPETEHUST 00YUAIOIIMMUCI HEOOXOIUMBIX
3HAHWM, YMEHUHN, HABBIKOB U ()OPMHUPOBAHUS KOMIICTSHIIHH, OMIPEIeICHHBIX
B 00pa3oBaTeNbHBIX CTaHIApTaX M0 HampaBieHuio noarotoBku 44.03.05
[lenarorudeckoe o6pazoBanue (¢ 1ByMs MpoduIsSsMU TOATOTOBKH ).
Hampasnennocts (mpoduiib) 00pa3oBaTebHON TporpaMmbl MaTeMaTuka u
nHdopmaTrka, kBamdukanus (crenens) bakanasp;
— yOpaBlIeHHE TMPOIECCOM JOCTIDKCHMsI peau3alud  00pa30BaTeIbHBIX
MporpaMm, OTNpe/eTICHHBIX B BUJIe HA0Opa KOMITETEHITUN BBIITYCKHUKOB;
— OIIEHKa JIOCTHXKEHUM OOydYarolmuXcs B MPOIECCEe H3YYEHUS IUCIUILIMHBI



«HucnoBble CHUCTEMBI», C OINPEAEICHUEM TIOJOKHUTEIbHBIX / OTPHUIATEIHHBIX
pe3yNbTaTOB W IUIAHUPOBAHUE  MPEAYNPEeXIAIUX /  KOPPEKTUPYIOUIUX
MEPONPUATHUH;

— obecrieueHUe COOTBETCTBUS pe3yJbTaTOB OOy4YeHHUs 3ajadaM Oynaymiei
npodeccoHanbHON ACSTENBHOCTH Y€pe3 COBEPIICHCTBOBAHUE TPAAUIIMOHHBIX U
BHEJIPEHUE HWHHOBALIMOHHBIX METOJOB OO0y4YeHUs B O00pa3oBaTENbHBIA MPOIECC
YHUBEPCUTETA;

— COBEPILIEHCTBOBAHHUE CAMOIIOATOTOBKHA U CAMOKOHTPOJISI OO YyYAFOIIHXCA.

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

— ¢eiepanbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTeIbHOTO CTAHAPTa BHICIIETO
oOpa3oBaHus 1Mo HanpasieHuio moarotoBku 44.03.05 Ilemarornyeckoe
oOpazoBanue (¢ AByMs MpoduisiMu MOATOTOBKH). HampaBineHHOCTh
(mpoduie) o6pa3zoBaTenbHOM TporpaMMbl MaremaTika U nHGOpMaTHKa,
kBandukanus (crenensb) bakanasp.

— Ilonoxenuss o ¢opmupoBanuu (OHIA OLIEHOYHBIX CPEICTB AJIS TEKYIIETro
KOHTPOJISI yCIIEBAEMOCTH, MTPOMEXYTOYHON U UTOrOBOM aTTeCTallMU OOYy4aroUIuXcs
nmo oOpa3oBaTelbHBIM NPOrpaMmaM BBICHIETO OOpa3oBaHUS — MPOrpaMMam
OakanaBpuata B (peepaJlbHOM TOCYAApCTBEHHOM OIOPKETHOM 00pa30BaTEIbHOM
yUpeXKJACHUM  BbIcIiero  oOpasoBanusi  «KpacHospckuii — rocyaapcTBEHHBIN
negarornyeckuil yausepcutet uM. B.I1. AcrapreBa» u ero ¢punuanax.

2. IlepeyeHb KOMIETEHUHUH € YKa3aHHeM IJTanoB HX (popMUPOBaHUA B

npouecce U3y4eHus1 IMCUMILINHBI

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

Obwenpogheccuonanvrvle KoMnemeHyuu.:
OIIK-2. CrtocobeH mpOoeKTHPOBATh OCHOBHBIC U JOTIOJIHUTEIIbHBIE 00pa30BaTeIIbHBIC
pOrpaMMebl U pa3zpaldaThiBaTh HAYYHO-METOAMUECKOE 00ECIIeUeHUE UX peanu3aluu.

IIpogeccuonanvuvie komnemenyuu:
[1IK-1. CnocoOeH peann3oBbIBaTh 00pa3oBaTEIbHbIE MPOrPaMMbl B COOTBETCTBUU C
TpeboBaHUsIMU (eepaIbHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
[1K-3. CnocobGeH opraHu3oBbIBaTh HAyYHO-HCCIEIOBATENbCKYIO JAESTEIbHOCTD
o0yyJarommxcs.

Jran JMcuMIINHbBI, y4acTBYoIHe B (POPMUPOBAHUM OueHouHoe
Komnerenuuu ¢opmupo KOMIIETCHIIUH Tun cpencTeo/KMM
BaHUs KOHTPOJIsA | HoMe | ¢opMma
P
OIIK-2. opuentup [Moxayns 2 "Kommyrukatusaeii . UT-texHonornn | Texymrmii 3 403018
Cnocoben OBOYHBII B 00pa3oBaHUM U COLMANILHOM cdepe. KOHTPOJIb A.p..
HPOEKTUPOBATH koruutue Moxayns 9 Ilpenmerno-meropuueckuil. OcHOBBI | Texyruii 2 Konrp.
OCHOBHBIE U HBIN MpeAMETHO-TIPO(MILHOM MOATOTOBKH. | KOHTPOJIb pab.
JONOJIHUTENbHBIE | mpakcuon |[MaTeMaTudeckas JIOTHKA. Huckpernas | Texymuii 4 Unn.
oOpazoBaresbHbIE ormyec- |MaTeMaruka. Anrebpa. Teopus BepoATHOCTEH H | KOHTpPOIb I.p..
IPOrpamMMBbl 1 KAt MaTeMaTHueckas CTaTUCTHKa. Teopust GYHKIMH
paSpa6aTHBaTB peq)J'ICKCI/I ITeNCTBUTEIHLHOTO IIEPEMECHHOT 0. OCHOBEBI TCOpUU HpOMeX(y 1 JK3aMeH
HAyJIHO- BHO- (hyHKIMH KOMIUIEKCHOTO MepeMeHHOro. Moryinb TouHast
METOJUYECKOE onenounsl [10. «IIpeaMETHO-TEOPETUIECKUI» | arTecTalu




obecrieueHne ux 71 Marematnyeckuii aHanus. ['eomerpus. Moaymns 11. 1
peanu3aium. [TpenmMeTHO-TIpaKTHYECKUN DnemeHTapHas
MaTeMaTHKa.
[K-1. Crocoben opueHTHp [MOIYyTbH 1 "MupoBoz3penueckuii”. | Texymrmii Unn.
peanu30BLIBaTh oBOuHBIH [EcTecTBeHHOHay4yHass KapTuHa Mupa. Moaynb 2 | KOHTpOJIb A.p..
00pa3oBaTeNbHblE | KOTHUTHB | KOMMYHUKAaTHUBHBIN'. HUT-texnomormn B | Tekyuuii Kontp.
pOrpaMMEbI B HBIi  [00pa3oBaHUM M COLMAbHOM cdepe. KOHTPOJIb pab.
COOTBETCTBHH C npakcuon | Moxyinb 5 «Y4eOHO-UCCIENOBATENbCKUI. | TeKyrmuit Wun.
TpeOOBaHUSIMHU oruyuec- | OCHOBBI ~ y4eOHO-MCCIIENIOBATENLCKOH — PabOTBL. | KOHTPOJIb I.p..
(enepabHBIX KA (mpodunbHOE HccneoBaHue). YueOHas MpaKTHKa:
TOCYIApCTBEHHBIX | pedexcu | Hay4HO-MCCIenoBatenbekas pabora Moaynb 6. | TIpomexy DK3aMeH
00pazoBaTeIbHBIX BHO- «»TEOPETUUECKHE OCHOBBI  MPOQECCHOHATIBHOW |  TouHas
CTaH/JapTOB OLICHOYHBI | AeATeNbHOCTH» Teopus oOydeHHs U BOCHUTAHMA. | arTecTaly
i Monyns 7  «llegarorudeckass HMHTEpHATypa» q
[IpoekTnposanue ypoka no tpebosanusm ®I'OC.
[K-3. Cnocoben opuentap | Moaynb 5 «YueOHo-uccnenoBatenbekuity. | Tekymumit Unn.
OpTaHHN30BBIBATh oBOYHBEIH | OCHOBBI  y4eOHO-HCCIIENOBATENBLCKOW  pabOTHL. | KOHTPOJb H.p..
Hay4YHO- koruutus | (mpodmiIbHOE HccaenoBanne). YueOHas npakTruka: | Texymimit Kontp.
HCCIIE0BATEIbCKY HBII Hay4yHO-UcClleloBaTeNnbCckas pabora Moaynabs 6. | KOHTpoib pab.
10 IeSITETbHOCTD npakcuon | «Teopermdeckme OCHOBBHI — Ipo()ecCHOHANBHOM | Tekyrmuii Wun.
o0ydJaromuxcs. ormyec- | AEATETBHOCTH» Teopus 0OyYeHMS M BOCHHTaHHA. | KOHTPOIb I.p..
KAH Monyns 9 «IIpeamerHo-MeToanYecKuit». OCHOBBI
pe(bneKCH Hpe}lMeTHO-HpO(bHHLHOﬁ IIOATOTOBKH. HpOMe)Ky JK3aMeH
BHO- Maremarudeckas JIOTHKA. Huckpernas TOYHAas
omeHouHsl | MaTeMatuka. Anrebpa. Teopus BeposTHOCTEH U | arrecranm
i MaTeMaruyueckas cratuctuka. Teopus QyHKuuit s

JNEHCTBUTENHHOTO HepeMeHHOro. OCHOBBI TEOPHH
(GYHKIMHA KOMIUIEKCHOTO IIepeMeHHOro. Monynb
10. IlpenmeTHO-TeOpeTHYeCKUid MateMaTu4uecKuit

aHaius. ['eomerpust.

3. @oH/1 OLIEHOYHBIX CPEACTB /ISl MPOMEKYTOUHOM aTTecTAlNU
3.1. ®oH/1bI OLIEHOYHBIX CPEJICTB BKIIOYAIOT: BOMPOCHI K IK3aMEHY.
3.2. OneHoYHbIE CPE/ICTBA: BOMIPOCHI U 3a/1aHUsI K DK3aMEHY.

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 Gamos) (60 - 72 GamnoB)*
OTJINYHO/3a4TEHO XOPOII0/3a4TEHO YIIOBJIETBOPHUTEILHO
/3a4TeHO
OIIK-2. Crniocoben Cnoco0eH Ha BBICOKOM Crioco0OeH Ha cpeHeM CnocobeH Ha
MIPOCKTUPOBATH OCHOBHBIC YPOBHE NIPOCKTUPOBATH YPOBHE NIPOCKTUPOBATH YAOBJIIETBOPUTECIILHOM

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

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

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

YPOBHE MMPOEKTUPOBATH
OCHOBHBIE U
JIOIIOJIHUTEIIbHEIE
o0pazoBaTebHbIC
MPOrpaMMBbI U
pa3pabaThIBaTh HAYIHO-
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 pEan30BBIBaTh
o0Opa3oBaTeNbHbIC
[POrpaMMBbI B
COOTBETCTBHH C
TpeOOBaHUAMEI
(beneparbHBIX
roCyIapCTBEHHBIX
00pa30BaTEIBHBIX
CTaHIapTOB

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

[TK-3. Cnoco6en
OpraHU30BbIBATh HAYYHO-
HCCIIEI0BATEBCKYIO
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 6ayI0B — 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, UHIUBUAYAJIbHYIO JOMAIIIHIOK padoTy.

4.2. Kputrepun OLECHUBAHUSA MO OLIEHOYHBIM CPEICTBAM ISl TEKYIIEro KOHTPOJS

YCIICBACMOCTH

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

YucaoBbIM CUCTEMaM

Kpurtepuu ouenvnBanus KonnuecTBo
OatoB (BKJIaL
B PEUTHHT)
BreimonHeHsl  Bce  3aaHUs  KOHTPOJBHOM  paboOTHI, 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
AprymMeHTUpPYET  pe3yJbTar, MpOBEpSET  BEPHOCTH 2-4
HaWJICHHOTO PeIIeHUs 3a/1a4 KOHTPOJIHHOU pabOThI
Pelmienrie KOHTPOJIBHOW pPabOTBhl  COMPOBOXKAAET (MpH 2-3
HEO0OXOAMMOCTH) BEPHBIMH U HarJIsJHbIMU
AHUMAIIMOHHBIMU PUCYHKAMHU
MakcuManbHbii 0amt (B 3aBUCUMOCTH OT CTEIIEHU 12-20
CJIO’)KHOCTH 3aJjaHu)




4.2.2. Kpurepun OIICHUBAHHS IO OIEHOYHOMY CPEICTBY 3 — WHIMBHJIYaJbHOU
JOMalllHeW paboTe Mo MIKOJLHOM anredpe yuces.

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

paboThl, B TOM YHCIE 3a]a4d, CBS3aHHBIC C IMOCTPOCHUEM
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 3aad WHIWBUAYAIBHOW JOMAaIIHEH
paboThI
dopMynupyeT 3a7auun AHAJIOTUYHBIC 3agayam 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 MHOXecTBe A ?
. ATO penekcmBHoe, CUMMETPUYHOE U TPaH3UTUBHOE OTHOLLIEHUE.
. 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. OTo6paxeHne MHOXeCcTBa 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 NpMHUMN NONHON MaTeMaTUYeCKOM NHOYKLNN?
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, 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 NPUHLMIN NOIHON MaTeMaTU4eCKON NHOYKUMN?
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 Ha3bIBaeTCA CMCTEMOWN LienbIX Ynucen?

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

9.2. Konbuo, KOTOpoe CoaepXUT NOMYKOSbLIO HaTyparnbHbIX YUCES, U 9NIeMEHTbl KOTOPOro
ncyepnbIBalTCA HaATypanbHbIMU YACTIAMKN, HYNIEM M YMCIiaMn, NPOTUBOMONOXHbBIMMN
HaTypanbHbIM.

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

9.4. Konbuo, KOTOpoe COAEPXKUT NOSTYKOSbLIO HAaTyparibHbIX YACES, N BCAKUNA 3NIEMEHT
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 OTHOLLEHUS ABYX LiENbIX YMcen.
10.2. None, cogepxallee KONbLO LernbiX YACen, N BCAKUA df1IeMEHT KOTOPOro npeacrtaBmm
B BMe pa3HOCTU ABYX LenbIX Yncen.
10.3. lNone, cogepxallee KONbLO UernbiX YACEN, N BCAKUA df1IeMEHT KOTOPOro npeacrtaBmum
B BMe OTHOLUEHUS 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 YNOpPAA0YEHHOE
MHOXECTBO, U Onepaumn CroXeHUst 1 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 encTBUTENbHbIX Yncen?

13.1. YnopsagoyeHHoe norne, yaoBrneTBopsiloLLiee akcnome Apxumesa.

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. Y10 Takoe ceyeHme NMMHENHO YNopsiAO4YEHHOIO 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 Bc M Ttakux,uto A=, B=J; AnB=9:
AUB=M ; ana noboro ac A n nioboro beB a<b.

14.3. CeyeHnem NIMHENHO ynopsao4eHHOro MHOXecTBO (M, <) HasbiBaeTcs napa
nogMmHoxects A, Bc M Takux,yto A=, Bz, AnB=J: AuUB=M ; ana nioboro
ae A unmoboro beB a<b.

14.4. 14.2. CeveHneM NMHENHO YNOpPSA0YEHHOro MHOXeCTBO (M, <) Ha3blBaeTcs
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) HasbiBaeTCcsa aneMeHT C, pacrnofoXeHHbIN
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 genCTBUTENBbHbBIX YMCESN Ha3blBAeTCA Nosie, B KOTOPOM BbIMOSTHAETCS
akcmoma [lepekmHaa.

16.2. Cncrtemon OenCTBUTESNbHbBIX YNCEN Ha3biBaeTCs YNOpsiAO4YEHHOW Nosie, B KOTOPOM
AN151 BCSIKOrO CEYEHNSA CYLLLECTBYET rPaHNYHbIN 3NIEMEHT.

16.3. Cncrtemon OenCTBUTESNbHbBIX YNCEN Ha3biBAeTCs YNOPsA0O4YEHHON nosie, B KOTOPOM
OS5 BCSIKOrO CeYeHns cylecTByeT He 6oiee OaHOro rpaHUYHOro anemMeHTa.

16.4. Cncrtemon OenCTBUTESNbHbBIX YNCEN Ha3biBaeTCs YNOpsiAO4EHHOW nosie, B KOTOPOM
AJ151 BCSIKOrO CEYEHNS CyLLLECTBYET HE MEHEE OAHOr0 rPaHNYHOro AfieMeHTa.

17. Kak onpegensertca cuctema 4eMCTBUTENbHbIX YMCeN C MOMOLLbIO NMOHATUSA
TOYHOWN BEPXHEWN rpaHuLbl?

17.1. Cncrtemon geNCTBUTESNbHbBIX YNCEN Ha3bIBAETCSA YNOPSAOYEHHOW NOSe, B KOTOPOM
AJ151 BCSIKOrO HEMyCTOro orpaHN4YeHHoro cBepxy NogMHoOXecTBa cyLlecTsyeT
HanbOnNbLUMUA SNTIEMEHT.

17.2. Cncrtemon OencTBUTESbHBIX YNCEN Ha3biBaeTCs YyNopag0YeHHOW none, B KOTOPOM
AN151 BCSIKOrO HEMYCTOro OrpaHNYeHHOro CBepXy NogMHOXECTBa CyLLeCcTByeT
HaUMEHbLUMA 3NEMEHT.

17.3. Cncrtemon OeNCTBUTESNbHbBIX YNCEN Ha3bIBAETCSA YNOPSAOYEHHOW NOSe, B KOTOPOM
AJ151 BCSIKOrO HEMYCTOro orpaHNYeHHOro cBepxy NogMHOXeCTBa CyLeCTByeT ToYHas
BEPXHSASA rpaHuMua.

17.4. Cncrtemon OenCTBUTESNbHbBIX YNCEN Ha3biBaeTCsa ynopsiAo4YeHHON nosie, B KOTOPOM
OIS BCSIKOrO HEMYCTOro OrpaHNYeHHOro CBepXy NogMHOXECTBA CyLLLECTBYET TOYHas
HWXHASA rpaHnua.

18. YTO 03HavaeT «4enCTBUTENBbHOE YMCIO 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. [lencTtBuTENBHOE YMCMO @ MPeacTaBuMo B BUAE AECATUYHON Apobn o =ay, 8a,...

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, &ady... ,
ecnv Ansa noboro HomMepa N UMeeT MeCcTO 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. beckoHe4yHON NnepnoagnyecKkon AecAaTUYHON Apobblo.
19.4. Yucto nepmognyeckon oecaTM4yHoOm Apoobio.

20. Kakon gecatnyHom apobbio npeacTaBUMO nppauuoHanbHOe YMcno?
20.1. Henepunoanyeckon gecaTuyHon apobbto.
20.2. MNepuogunyeckon gecatTuyHomn gpobbto.
20.3. beckoHe4HON gecATn4Hom apobbto ¢ 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 nu, 4To npousseaeHne ABYX HeNnepuoanvecknx AecaTuyHbIx gpoben
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. YnopsigoveHHoOe none, cocrtosilee U3 uncen enga a+bi, rae 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. 3a4yem CTpoUTCS MoAEeNb Korbla LUenbix Yiucen?
24.1. [Ina akcmoMaTU4ecKoro NoCTpoeHNa TEOPUN LenblX Ymcen.
24.2. ina gokasatenbCTBa HE3aBUCMMOCTM akCUMOM, ONpeaensitomx CUCTEMY LenblX
yucen.
24.3. [Ins gokasaTenbCTBa HEMNPOTMBOPEYNBOCTU TEOPUN LENbIX YMCen.
24 4. [ina gokasaTtenbCTBa TOro, YTO MHOXECTBO LiefbiX Yncen obpasyeT KonbLo.

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

25.2. Ecnun aaHbl ecatnyHble 4pobu 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 onpegensietca yMHOXeHWE AeCATUYHbIX opoben?
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 a>0, f<0,T0 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 «npasBusia 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 KOMMyTaTUBHOE 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
OTHOCUTESTbHO NOKOMMOHEHTHOIO CIIOXKEHUS U YMHOXEHMUS.

28.3. Teno KBaTepHMOHOB — 3TO TAKOE Terno, KOTOPOE COOEPKNUT Nosne KOMMIIEKCHbIX
yncen C, COOAEPXUT MHUMYIO €AMHULY |, NPUYEM BCSKUIN dNeMeEHT Tena npeacTaBum

BBuae a+bj, roe a,beC.
28.4. Teno KBaTEPHMOHOB — 3TO TaKoe Tero, KOTOPOEe COAEPXKMUT Mone KOMMITEKCHbIX
yncen C ¢ MHAMOW eOUHULEN |, COAEPXKNT HOBYIO MHUMYIO €ANHULY |, NPU4eM

j2 =-1, (ij)2 =-1 1 BCAKUM aNeMeHT Terna npeacrasum B BUae a+bj, rae a,beC.

29. Bcsakoe paunoHanbHoe Yncrno npeacTtaBumo B BUAeE
29.1. KOHEeYHOM AecATUYHOM apobu;
29.2. 6eCKOHEeYHON OecATUYHON apobu;
29.3. Henepmnoan4eckon AecaTnyHon apodu;
29.4. nepmnogundeckon gecatnyHom gpoodu.

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+b2|acQ,beR}.

31. BbInonHaeTcsa Ny B ynopago4eHHOM nofe paumoHanbHbIX Yucen akcuoma KaHtopa?

31.1. Oa.

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

31.3. [la, ecnu paumoHarbHble YMcna paccmaTpmBaTh B BUAE AECATUYHBIX Opoben.

31.4. Her.

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

anrebpaundecknx ymcen A.
33. Hapucyinte gnarpammy, nsobpaxatoLlyto 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,
MHOXXECTBO BCEX MOMen 1 none paumoHanbHbIX Yncen.



dK3aMeHaLuUOHHbIe BOMNpoOChHLI

1. Onpez[eneHHe HaTypaJbHOI'O psja, HE3aBUCUMOCTh aKCHUOM Ileano. HOK&?:&TCJ’IBCTBO IIpUHIUIIA
MOJIHOM MaTeMaTUYECKOW UHAYKIWH.

2. OnpepeneHve crnoXeHust HaTypasnbHbIX YMcCen, AOKa3aTeNnbCTBO  CyLLECTBOBaHUA U
€NHCTBEHHOCTU CrOXEHUS.

3. OCHOBHblE CBOWCTBa CIIOXXEHUA M YMHOXEHWS HaTypanbHbIX 4ucen. (3 cBomMcTBa
AokasaTb).

4. BcnomoraTenbHble CBOWCTBa, MO3BONSAIOLWME BBECTM OTHOLUEHWE «MEeHbLue» AN
HaTypanbHbIX Yncern.

5. OnpegeneHve OTHOLWIEHUS «MeHbLle» ANA HaTypanbHbIX 4uCern, €ero OCHOBHbIE
cBoOWCTBa.

6. OnpefeneHve OTHOLLUEHUS «MeHbLUe» ONS HaTypalnbHbIX Yucesi, OoKa3aTenbCTBO
CyLLEeCTBOBaHUA HambonbLlero 4ucrna Ans  OrpaHUYEeHHOro CBEPXY MHOXEeCTBa
HaTypasnbHbiX 4ucen. JIMHEeMHO YNOpsSiAOYEHHOE MHOXECTBO HaTypasnbHbIX 4ucen
BMOJSIHE YNOPSA04€EHO.

7. [okasaTenbCTBO CyLIECTBOBAHUA HaMMEHbLUEro 4ucria [Ans HemnycToro MHOXecTBa
HaTypanbHbIX Yucen. YCUMneHHbIN NPUHUMN NOSTHOM MaTeMaTUYECKON MHAYKLUUN.

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

9. HenpoTnBOpeunBOCTb TEOPUN LIENBIX YUCEN.

10. OnpepgeneHne cuctembl paumoHasnbHbIX 4ucen. [llpencrtaBneHne paumoHanbHOro
yucna gecaTn4Honm apoodhbio.

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

12. Llenaa 4yactb pgenctBuTenbHoro uucna. lpegcrtaBneHne [eWNCTBUTESNbHBIX Yucen
AeCATUYHbIMU Apobsamu.

13.JlMHenHO ynopagoyYeHHOe MHOXECTBO OeCATUYHbIX Apoben. KoHeyHble gecATUYHble
Apo6un. CBOMNCTBO YCUNEHHOW MAOTHOCTM.

14. TlocnenoBaTeNbHOCTh ~ CTATUBAIOIMIMXCS OTPE3KOB. OImpeseieHne CIOKEHUS W YMHOXKCHUS
JECSITHUHBIX APOOEH.

15. CgoiicTBO cnaboii MOHOTOHHOCTH CIOKeHMs. JlOKa3aTenbCTBO CBOMCTB CJIOKEHHUS U
YMHOXKCHUSA JCCATUIHBIX )1p066171.

16 Paznnunrie ONpeacICHUS CUCTCMbI I[CflCTBI/ITGJ'IBHBIX YUCECII U UX DKBUBAJICHTHOCTbD.

17. OHpeI[CJ'ICHI/Ie CUCTCMbI KOMIIJICKCHBIX YHUCEII. HerOTI/IBOpe‘{I/IBOCTL TCOPHUU KOMIIJICKCHBIX
yrces. OCHOBHBIE CBOMCTBA I10JISI KOMIUIEKCHBIX YHCE.

18. KBatepHuoHsl. I'pynna KBaTepHHOHOB.

19. Teopema ®pobenunyca.

20. M3omopdu3M 0THOMMEHHBIX YHCIOBBIX CHCTEM.



4.3.5. [lomalwHAA KOHTposibHasa paboTta «30 3agay Ha MHAYKLUIO»

Mopgobpatb u pewntb 30 3agay Ha [gokasaTenbCcTBa METOAOM  MOSHOWM
MaTemaTU4YecKon MHAYKUMK MO CreayrwmmMm TeMmam:

1. [lokaszaTenbCTBa paBeHCTB.

2. [lokasaTenbcTBa HEPaABEHCTB.

3. [lokaszaTenbcTtBa AENMMMOCTMU.

4. [lokazaTenbCcTBO (hopMyrbl OBLLEro YneHa peKyppeHTHOW NnocnenoBaTeNbHOCTH.

5. [loka3aTenbCTBO reOMETPUYECKUX YTBEPXKOEHWM.
Cpok caaym — oKkTs16pb.

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 hopmynbi:

(53

00 0)¢
a 00
0Oa O
00 a

cocog

1111
11111}
1111

2. [loka3aTenbCTBO HEPaBEHCTB
OokaxuTe HepaseHcTBa: 1) 5" >7n—3 npu nio6oM 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 NOGOM HaTypanbLHOM 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. Joka3zaTenbCcTBO 4E€NMMOCTU
,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 o6uwero 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 ®uboHayun 3agaHa pekyppeHTHo: ay =0, a5 =1,
Ay =81 +a,. [dokaxute, yToO: a) & +ag+..+ay =ani2; b)
1+a, +a, +...+ay, =ay. -

6) lMocnepnoBaTenbHOCTL 3aaHa PEKYPPEHTHO: a; =5, a, =7, a,,4 —28, +a,1 =0.
Bbipa3ute a, 4yepes n.

7) MocnepoBaTenbHOCTb 3ajaHa PEKYPPEHTHBIM COOTHOLLEHUEM a, ., =5a,,; —44a,

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

nocrnenoBaTenbHOCTU AenaTcd Ha 3;
b) BCe YneHbl NocneaoBaTenbHOCTU C YeTHLIMW HOMepaMu AensaTcs 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 NSIOCKOCTEM 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 NMetoT obLeit Touku. [JokaxuTe,
4YTO MPYW STOM MIIOCKOCTb Pa3buBaeTcst Ha N2 —n+2 YacTeM.

5) [lokaxuTe, 4To CTOpOHa npaBunbHOro 2" -yrofibHUKa BbipaXaeTcs Yepes paamyc
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 BHYTPEHHMX YINOB BbIMYKIOro 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, I'.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
«HpopMannoHHBIE U CYNIEPKOMIbIOTEPHbIE TEXHOJIOIMU B MATEMATHY€CKOM 00Pa30BAHMU»
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. Uucnossle 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 uucen. [ pymiibl, Koybla u mojis. YdeOHoe mocooue Hayunas 6ubmuorexa KI'TTY 2
JUI akajieMudeckoro Oakanaspuara. — M.: M3garenscTBo FOpaiit, 2018. 160 c. uM. B.I1. AcradbeBa
Heuaes B.W. Yucnossie cuctemol. — M.: IIpocsemenue, 1975. Hay4nas 6ubanorexa KI'TIY 10
uM. B.I1. AcradbeBa
H.S.Bunenkun, O.C.MBamoB-Mycartos, C.U.11IBapidypa 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 maTeMaTnyeckoi HHIYKIUU. — M.: 1
«Hayxka», 1967.
. Kanrop N.JI., CononoBuukoB A.C. I'nnepkomiiekcHble 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'TIY 2
uMm. B.I1. AcradneBa
IIpockypsxos 1.B. IlonsaTrus MHOXKeCTBa, IPYIIIbI, KOJbLA U IO 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 OBIBAIOT U YeMy cilykat. 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 MOpa3/ICTICHIS) ;’(fnjofr‘fﬂﬁ]f/ (damumus 1.0.)




4.2. Kapra MaTepuajbHO-TEXHUYECKO 0a3bl TN CHUIINHBI
«UUCJIOBBIE CUCTEMBbI»
Hanpasnenue noarorosku 44.03.05 Ilenarornueckoe oOpazoBaHue

(c nByms ipoduiisiMu oaAroToBkH). HampasiaeHHOCTS (TTpoduin)

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

Aymuropus | Ob6opynoBanue

JUISl IPOBEJICHUSI 3aHATUIN JIEKIIMOHHOTO TUIIA, 3aHITUI CEMUHAPCKOT0 TUIIA,
KYpPCOBOT'O IPOEKTHUPOBAHMUS (BBIMOIHEHUSI KYPCOBBIX PabOT), TPYIIOBBIX U
WHJUBU1yaJIbHBIX KOHCYJIBTALMM, TEKYIErO 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 THUIIA, 3aHITHI CEMUHAPCKOTO THUIIA,
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS KYPCOBBIX PaboT), TPYIIOBBIX 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);
r. KpacHosipek, Google Chrome — (Co6oaHas TuieH3Hs1);

I 7 Mozilla Firefox — (CBoGomHast nuiieH3us);
yIi. 11CpeHCOHa, /, LibreOffice — (CoGoauas 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 (CBo6oHO pactpocTpaHsemMas B HEKOMMEPYECKUX
(y4eOHBIX) TIeJISIX JINTICH3S)

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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