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1. INTAHUPYEMBIE PE3YJIBTATbBI ObYUEHUA

1.1. Ieap m 3aga4u TUCHUILINHDBI

I_[e.m,}o O0CBOCHUHA AUCHHUIIINHBI «MaremaTtnyeckas JIOTHKa» (l)OpMI/IpOBaHI/Ie
CUCTCMATU3UPOBAHHBIX 3HaHPII>i, YMGHI/Iﬁ ¥ HaBBIKOB B 00JIAaCTH MaTEMaTHYECKOM JIOTMKU U €€ OCHOBHBIX
METOJ0B

33[[3‘11/[ AUCHHUIIJINHBI
- HN3YUCHUC HAYYHBIX OCHOB MaTeMaTHU4EeCKOM JIOTUKH,
- pPa3BUTHC MaTeMaTH4eCKOi KYJIbTYPbI, HABBIKOB JIOTHYCCKOT'O MBIIIJICHU A,
- 03HAKOMJIEHHE C OCHOBHBIMH OOBEKTAMH H METOJaMU MaTeMaTUIeCKOH JIOI'MKH, H€O6XOI[I/IMBIMI/I
AJId PCIICHUS pa3IMYHbBIX 3a1a4;
- Pa3BUTHC HABBLIKOB (bOpMaJ'II/ISaI_II/II/I 3HaHI/II71, KOHKPETHBIX IIPaKTUYCCKUX HpO6JICM n 3aJa4 H
MOCICAYIOIICTO UX PCHICHUA CPECACTBAMU U MCTOAAMU MaTeMaTHUYECKOM JIOTUKHU.

1.2. IInanupyemble pe3y/abTaTbl 00y4eHHSA

B pesynbrare ocBOeHHS [AHHOW JUCHUIUIMHBI Yy oOydamomuxcs (OpMUPYIOTCS —CIEAYIONIUe
KOMIIETEHIINH:

YK-1. CnocobeH ocCymecTBISATh MOUCK, KPUTHYECKHI aHalW3 M CHHTE3 HH(OpPMAIMH, MPUMEHITH
CUCTEMHBIN MOJXO JUIsl pEIIEHUs [TOCTABJICHHBIX 3a/1au.

[TK-1. Cioco0OeH ocBauBaTh U UCHOIB30BaTh TEOPETUUYECKUE 3HAHUS U MPAKTUYECKUE YMEHUS U
HAaBbIKU B IPEIMETHON 001acTH MPU peIIeHUH ITPOo(eCcCUOHATIBHBIX 3aay.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBbHOMN MPOI'PAMMBbI

JucrmuinHa BXOAUT B 00si3aTeNbHYO0 4acTh bioka 1 «/luctummuael (MOIYIN)» |
SIBIISICTCST 00S3aTEIIBHOM JIJISI U3YUCHHSI.

Jist ocBOeHMS TUCHUTUIMHBI «MaTemMaThuueckas JTOTHKay HCIONIb3YIOTCS 3HAHUS, YMEHUs, CIIOCOObI
NEeSTETFHOCTH M YCTaHOBKH, COPMHUPOBAHHBIE B X0JI€ U3yYEHUS NUCHMIUIMH «/lucKkpeTHas mMareMaTHKN,
«Anrebpa», «BpIciias MaTeMaTHKay.

N3yuenne nucuurmiimHbl «MaTtemaTU4ecKkass JIOTHK» SIBIseTca 0a30il i JaJbHEUIIEro OCBOCHMS
cTylaeHTamMu JuciuIuiiH «KoMmbroTepHoe MmoaenupoBaHuey», «TeopeTnyeckne OCHOBBI MH(POPMATHKU» U
MPOXOKJICHHS TPAKTHKH.

3. OFbEM U COAEP)XAHUE JUCIIUIIJINHBI
3.1. O0beM JUCHUIIINHBI

IToka3aTenb 0o0bemMa IUCHUIITTHHBI 3aounas popma oOyuenust
OObeM TUCHMILIMHBI B 3a4€THBIX €IMHHUIIAX 2
O0beM AUCIHIIINHEI B Yacax 72
KonraktHas pabora: 36,2
Jlexnn 18
ITpakTnueckue 3aHATHS 18
KoHTakTHBIE Yachl HAa MPOMEXKYTOUHYIO aTTECTALUIO: 0,2
3auer 0,2
CamocrosTenbHas pabora 28
KoHTpob 7,8

(DOpMOf/'I HpOMCXCYTOqHOﬁ aTTCCTalluU SABJIACTCA 3a4CT B 5 CEMECTpC.



3.2. ConepxaHue TUCHUILIUHBI

HaumeHoBaHue pa3jiesioB (TeM)
JAMCUMILVINHBI ¢ KPATKUM COJepPKAHUEM

Kos1-Bo yacos

IIpakTuyeckue

Jlekuuu
3aHATUS

Tema 1. Jloruka BbICKa3bIBAHUI

BoickasbiBanusa.  Jlornueckue — omepauuu.  Otpunanue.  JIu3brOHKUMSL.
Konbtonkuusa. UMmnukanus. Tabauusl uctuHHoctu. [Honarue gopmyisl anreOpsl
BbICKa3bIBaHUH.  PaBHOCMibHOCTH  (popmyn.  JlokazatenbcTBO  0a30BBIX
PaBHOCHUIIBHOCTEH. 3aKOH JBOMCTBEHHOCTH. [loNHBIE CHCTEMBI JIOTMYECKHX
¢byskuii. TaBrooruu. BeimoaHIMBIE (GOPMYITBI

Tema 2. HopmasnbHblie (popMyJibl aJIre0pbl BHICKA3bIBAHU I

Teopema O TOXIECTBEHHOM HCTUHHOCTH CyMbl. Teopema O TOXIECTBEHHOU
VWCTUHHOCTH DJJIEMEHTApHOM CyMMBI. TeopemMa O TOXAECCTBEHHOM JIOXKHOCTH
37ieMeHTapHoro npousseaeHus. CoBeplieHHble HOpMaibHble (opMbl. Teopema o
CYLIECTBOBAaHMM M  €JIMHCTBEHHOCTH COBEPILIEHHOM HOPMaJIbHOM  (OpPMBI.
Jlornueckoe ciegoBanue Gpopmyi.

Tema 3. 'unore3nbl M CJIeCTBUA

[TonsiTe THMOTE3Bl M CIEACTBUS B aireOpe BbICKa3biBaHUW. OCHOBHBIC CXEMBI
JIOTUYECKH TPABWIBHBIX YMO3aKIIO4YeHU. JleNyKTHUBHbIE ¥ HWHIYKTHUBHBIC
yMO3aKJIIOueHHsl. Mojaychl. 3aKOH NpPOTHUBOPEYHUs, MpaBUia KOHTPANO3ULHUU.
[IpocThie 1 CIOKHBIE TUITIEMMBI.

Tema 4. IIpunokenne ajaredpbl BbICKa3bIBAHUI
[Ipunoxxenne anredpbl JOTUKU K PEIICHUIO PEJIEHHO-KOHTAKTHBIX cXeM. Pemenue
JIOTMYECKHX 33J1ad METOJIaMH alareopsl JJOruku. IlpuinoxkeHne B TEOpUM MHOKECTB.

Tema 5. Jlornka npeankaros

[Tonsitue npenukara. Ksantopsl. @opmynbl J0ruku npeaukaTtoB. ICTUHHOCTHBIE
3HaueHuss (Gopmyn. PaBHocunmbHOCTh. [IpenBapenHass HopmanbHas —(opma.
OO011e3HaYUMOCTh M BBIMOJTHUMOCTH (hopmyin. CpoiictBa. [Ipobnema paszperieHus
JUIs 0OI1I€3HAYUMOCTH U BBITOJIHUMOCTH, HEPA3PEIIUMOCTD €€ B O0IIEM CiIydae.

Tema 6. [Ipuioxkenne JOruKu NPpeAUKATOB
HpI/IMeHeHI/Ie A3bIKA JIOTUKH HpeJII/IKaTOB JJISL 3aIlIuCHu MATECMATHUYCCKUX
MPEUI0KEHUH, onpeiesieHui. [locTpoeHne oTpuuaTenbHbIX TPEIIOKEHHM.

Hroro

18 18

4. YYEBHO-METOJIUYECKOE OBECINEYEHHUE CAMOCTOATEJBbHOM PABOThHI

OBYYAIOIIUXCA

Tewmsl mus N3yuaemblie Kon | ®opmsbl Meroauueckoe | @opMma oTuera
CaMOCTOSITEIIBHOTO BOITPOCHI -BO | caMocCTosTe | obecreyeHue
U3y4yeHus yac. | JIbHON

paboThl
Tema 1. AnreGpa Bynessl pyHKIIMH 6 Wzyuenne | YueOHMKH U Koncnekr
BBICKa3bIBAaHUI JUTEpaATyp | )KypHaJbl B

bl oubnmoreke

MI'OY,




Tewmsl ms N3yuaemblie Kon | ®opmbr Meronuueckoe | @opMma oruera
CaMOCTOSITEJIBHOTO BOIIPOCHI -BO | caMocCTosTe | obecrieyeHue
U3Y4YEHUS yac. | JIbHOM
paboThl
UHTEPHET
Tewma 2. [Ipobiema 4 Nzyuenue YyeOHbIe KoHcmekr
HopmanbHbie pa3penMocTu auTeparyp | mocodwus,
(bopMyIbl anredpsl bl PEIICHUE | KypHaJIbI
BBICKA3bIBAaHUI 3a71a4
Tema 3. T'unore3sl 1 | UHAYKTHBHBIE 4 N3yuenne YueOHbIe Koncnekr
CJIEZICTBHUS B alredpe | yMO3aKIHOUEHUs auTeparyp | mocoodwus,
BBICKa3bIBAaHUI bl pEIIEHNE | KypHAJIbI
3a1a4
Tema 4. [Ipunoxenue k 4 N3yuenne YueOHbIe Koncnekr
[Tpunoxxenune TEOPUU MHOKECTB auTeparyp | mocoodus,
anreOpbl Bl PELLICHUE | KYPHAIBI
BBICKa3bIBAaHUI 3a1a4
Tema 5. Jloruka [Tpobnema 6 Wzyuenne | YueOHHKH, Koncmekr
IIPEIMKATOB paspeleHus s AUTepaTyp | yueOHbIe
00IIe3HAYNMOCTH bl pellieHre | rnocoous,
U BBIIIOJTHUMOCTH, 3a1a4 WuTepuer
HEpa3pelnuMocThb
ee B 001eM
cirydae.
Tema 6. IIpumeHeHue 4 N3yuenue Y4eOHUKH, Koncnexr
[Ipunoxenue JIOTUKU auTepaTyp | yueOHbIe
JIOTUKH NIPEIUKATOB | NMPEAUKATOB K Bl pelleHne | mocooOus,
MaTeMaTU4eCKON 3a7a4 HNutepner
ITPaKTUKE
Hroro 28

5. ®OHJI OIIEHOYHBIX CPEJCTB JJI5 MTPOBEAEHUS TEKYIIENW U ITIPOMEXYTOYHOM
ATTECTALMUH IO JTUCHUIIJIMHE

5.1. TlepeyeHb KOMIETEHIWH ¢ YyKa3aHueM 3TanoB UX (opMHPOBaHUS B Mpouecce OCBOEHHUS
o0pa3oBaTeIbHOM NPOTrPAMMBI
KOI[ 1 HAMUMCHOBAHUE KOMIICTCHIITUN

Orarnbl GopMUpPOBaHUS

[IK-1. CiocobeH ocBauBaTh U UCIOJIb30BATh TEOPETHUECKHE 1. PaGota Ha yueOHBIX
3HAHUA U NIPAKTUYECKUE YMEHHUS U HAaBBIKU B IIPEIMETHON 3aHSATHSIX.

00J1acTH IpH peneHrur MPoPEeCCHOHATBHBIX 3a7a4. 2. CamocrosTenbHas padoTa.
VYK-1. CnocofeH ocymiecTBIsATh MOUCK, KPUTUUECKUI aHATN3 U 1. PaGota Ha yueOHBIX

3aHATHSIX.
CamocrosiTenbHas paboTa.

CHUHTC3 I/IH(I)OpMaL[I/II/I, NPUMCHATDH CHCTEMHBIH noaxosd IJisd
PEIICHUS IMOCTABJICHHBIX 3a1a4.

5.2. Onucanue mokasarejedl M KpUTepHeB OLEHMBAHUS KOMIIETEHUMH HAa Pa3jIMYHbIX JITanax MX
(popmMupoBaHus, onucaHue MKAJ OLICHUBAHUSA

OuenuB [YpoBeHb | Jrtam GopMupoBaHUs Onucanue nokasarenei Kpurepn | [llkan
aembie (chopMHpO u a

KOMIIETEBAHHOCTH orieHnBaH | OreHn

150005051 ust BaHUs

[IK-1 [[Toporossl | 1. Pabota Ha yueOHBIX 3naem: Koncmek | Ilkan
151 3aHATHUSAX. - OCHOBHBIE MOHSATHA, |T, a

2. CamocrosiTenpHas onpeJeNeHus, MpaBuja, |IPAKTHY | OLICHH
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pabora. TEOpeMbl M MpOOJEMBI |ecKue BaHUS
MaTeMaTH4ECKOM JIOTMKHU paboThl, | KOHCH
Ymeem: JIOMAIlIH | €KTa
- pemarh 3aJa4yl LIKOJIBHOIO |He Hlxan
Kypca MaTEMaTHKU u |paboThl | a
NH(POPMATUKH; OLIEHH
BaHUS
pabor
Bl Ha
JeKIH
X U
IPaKT
NYECK
ux
3aHAT
usX
[Ixan
a
OLIEHU
BaHUs
oMa
IIHUX
pabot
[TponBuny | 1.PaGora Ha ydeOHBIX 3naem: Koncnek | Ixan
TBIN 3aHATHUSX. - OCHOBHBIE MOHATHS, |T, a
2.CamocrosTenbHas olpeieNneHus, [paBUia, |IPaKTHY | OLIEHU
pabora. TEOpPEMBI u npoOJIEMBI |€CKHe BaHUS
MaTeMaTHYECKOM JOrMKH paboThl, | KOHCI
- COBpPEMEHHbIE KOHIIEMIHNH, |JOMAIlH | €KTa
TEOPUM, 3aKOHBI M METOJbl B |Ue Hlkan
oOnactu MaTeMaTH4ecKol |paboTel | a
JIOTHKHU NEePCHEKTUBHBIE OLIEHU
HaIpaBJICHUs pa3BUTHS BaHUS
COBPEMEHHOW HayKH; pabot
Ymeem: Bl Ha
- pemath 3a7ayd HIKOJIBHOTO JeKIH
Kypca MaTeMaTHUKH " X W
UH(POPMATHKH; MPaKT
- npodecCHOHAIBHO peliaTh WYECK
3aJauu, CBSI3aHHbBIE C ux
MpeAMETHON  00JIacThIO, c 3aHSAT
y4ETOM COBPEMEHHBIX usIX
JOCTH>KEHUH HAYKH; [xan
Braoeem: a
- OCHOBHBIMH  METOJIaMH OLIEHU
pelieHus 3ajad, BaHUS
c(hOpMyIUPOBAHHBIMHU B paMKax oMa
peaMeTHOH o0acTu. ITHUX
pabot
VYK-1 [[loporossl | 3. Pabora Ha yyeOHbIX | 3HaTh: MexaHu3Mbl U MeToauku |Tectupo | kan
7 3aHATUSX. MIOMCKA, aHalu3a U CHUHTEe3a |BaHue, |a
4. CamocrosiTenbHast nH(pOpMAaINHY, BKIIOYAIOIINE KOHCIIEK | OLIEHU
pabora. CHCTEMHBIH moaxod B 00JlacTH |T, BaHUS
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o0pa3oBaHUs nabopatr | KOHCI
YMeTs: OpHBIE eKTa
- aHAJM3UPOBATh 3agady, |padotsl | Hlkan
BBIJICTISITh ee 6a3oBble a
COCTaBJISIIOLINE, OCYUIECTBIATH OLICHH
JIEKOMIIO3HIIMIO 33a4u; BaHUs
-  HAXOAWThb W KPUTHYECKU pabot
aHAJIM3UPOBaTh  MH(MOPMALHUIO, bl  Ha
HEOOXOMUMYIO JUIS  PEIICHHS JIEKIN
MIOCTaBIIEHHOW 3a/1a4u X U
MPaKT
UYeCcK
ux
3aHAT
USX
[kan
a
OLICHU
BaHUS
Ioma
IITHUX
pabor
[TponBuny | 1.Pabora Ha ydeOHBIX | 3HAaTH: MexaHM3MBI U MeToauku | Tectupo | Ilkan
TBIA 3aHATHUSAX. MOKWCKa, aHalW3a M CHHTE3a |BaHUE, |a
2.CamocTosiTeNnbHast nH(OpMAIIHY, BKITFOYAIOIIHEC KOHCIIEK | OIIEHU
paborTa. CUCTeMHBIN MMOAX0J B oO0jactu |T, BaHUs
oOpa3oBaHUs nabopar | KOHCI
YMmers: OpHBIE | €KTa
- aHaIIM3UPOBATH 3amauy, |padotsr | Ilkan
BBIJIENIATh ee 0a30oBbIe a
COCTaBJISIIOLINE, OCYUIECTBIATH OLICHU
JIEKOMITO3UIIMIO 33]1a4H; BaHUs
-  HAaxOOUTb W  KPUTHYECKH pabor
aHaJIM3UpoBaTh  MH(OPMAIIHIO, Bl Ha
HEOOXOAMMYIO ISl pelICHUs JeKIH
MOCTaBJIEHHON 3aJjauu X U
Brnanets: MexaHW3MaMHu TIOMCKa MPaKT
uHpoOpMalMK, B TOM 4YHCIE C NYECK
MpUMEHEHHE COBPEMEHHBIX 170
MH(POPMAaIMOHHBIX u 3aHAT
KOMMYHHUKAITHOHHBIX USX
TEXHOJIOTH. [Tkan
a
OLIEHU
BaHUS
Joma
IITHUX
pabot
llkana oyenusanus koncnekma
Kpurepuit baer
TekcT KOHCNEKTa JIOTMYECKH BBICTPOEH W TOYHO U3JIOKEH, SICEH BECh XOJ 0,5
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pacCyXIeHHUs

ﬂaHI)I OTBE€ThBI Ha BCC IIOCTABJICHHBLIC BOIIPOCHI M3JIOKCHBI HAYYHBIM S3BIKOM, C 0,5
MNPUMCHCHUCM TCPMUHOJIOTUA

OTBeT Ha KaXIblii BONPOC 3aKAaHYMBATHCS BBIBOJIOM, COKpAIICHUS CIIOB B TEKCTE 0,5
OTCYTCTBYIOT (WJIM MCTIOJIb30BaHbI OOIICITPHHSITHIC)

Odopmrnenue cooTBeTcTBYeT 00pasity. [IpeacraBieHbl HEOOXOAMMBIEC TAOIUIBI U 0,5

CXEMBbI

[To pe3ynbTaTam OLEHUBAHUS O0YJAIOUIHIICS MOXKET MOTYYHUTh:
IToporoBsrii ypoBeHb — 110 1 O6ana;
[TponBunyTHIi ypoBeHb — 1,5-2 Gana.

HlIxana OYEHUBAHUA pa60mbz npakmu4eCcKux 3ansamuix

[Ixama [Tokazarenu cTeneHu 00Jy9eHHOCTH
0,5 6amn  [[IpucyTcTBOBAN HA 3aHATHH, CITYIIAT, CMOTPEJ, 3aIIUCHIBAI IO TUKTOBKY, IIEPETIHCHIBAII C
NTOCKU U T.II.
OTnn4aeT Kakoi-mbo mporecc, 0OBEKT U T.II. OT X aHAJOTOB TOJBKO TOTJA, KOTZIA EMY]
UX IPEIbSBIISAIOT B TOTOBOM BUJIE.
1 6amma  (3armoMHMI OONBILIYIO YacTh TEKCTA, IPaBWII, ONpeAeTeHUH, (HOPMYIHPOBOK, 3aKOHOB U
T.11., HO OOBSCHUTH HUYETO HE MOXKET (MEXaHUYECKOE 3aIIOMHHAHUE).
JleMOHCTpHpYET MOJHOE BOCIIPOU3BEIEHUE U3YyUEHHBIX MIPABUI, 3aKOHOB, (POPMYIUPOBOK,
MaTeMaTHYECKUX U MHBIX (POPMYIT U T.II., OJHAKO 3aTPYIHAETCS YTO-THO0 OOBICHUTD.
1,5 6ayoB (OOBSACHSET OTHENbHBIC IIOJIOKEHHUSI YCBOCHHOW TEOPHUH, WHOT/IA BBIIOJIHIET TaKHE
MBICIIUTENbHBIE ONlepallui, KaK aHaJIu3 U CUHTE3.
OTBeuaeT Ha OOJBIIMHCTBO BOMPOCOB II0 COJCPKAHUIO TEOPUH, JIEMOHCTPUPYS
OCO3HAHHOCTb ~ YCBOEHHBIX TEOPETHUECKHMX 3HAHUHM, TMPOSABIAS  CIOCOOHOCTh K
CaMOCTOSITEIbHBIM BBIBOJAM H T.II.
2 bayuta [YeTKo W JIOTMYHO HM3JIaraeT TEOPETUYECKH MaTepuai, CBOOOIHO BIaJeeT MOHATUSMH U
TEPMUHOJIOTHEN, crocoOeH K OO0OOIICHHIO HM3JI0KEHHONW TEOpUH, XOpPOIIO BUAMT CBS3b
TEOPHH C TMPAKTUKOH, yMEET MPUMEHUTH €€ B TIPOCTEHIINX CITydasXx.
JleMOHCTpHpYET IOJIHOE TOHUMAaHHWE CYTH H3JI0)KEHHOW TEOpUM U IpPHUMEHSET ee Ha
MPaKTUKE JIETKO W HE OCOOCHHO 3aJyMBIBAsCh. BEIMONHSET TMOYTH BCE MPAKTHYECKUE
3ajaHMsl, MHOT 1A IOIyCKasi HE3HAYUTEIbHbIE OIINOKHU, KOTOPBIE CaM M UCIIPaBIIsAeT
Jlerko BBITIONHSET TMPAKTHUYECKHE 3a/aHUs Ha YPOBHE IEpPeHOca, CBOOOIHO Omepupys
YCBOEHHOM Teopueil B MPaKTUYECKON eATEIbHOCTH.
OpUTHHAIBHO, HECTAHJAPTHO NMPHUMEHSET MOJIydSeHHBIC 3HAHUS Ha TPAKTHKE, HOpMUPYS
CaMOCTOSITENIbHO HOBbIE YMEHHsI Ha 0a3e MOJYYeHHBIX paHee 3HAaHWH M COPMHPOBAHHBIX|
YMEHUI 1 HaBBIKOB.
Kpumepuu u wixana oyenusanus oomauwinen pabomul
Kpurepnit baet
Perienue 10rnuecku BBICTPOSHO M TOYHO M3JI0KEHO, SICEH BECh XOJ1 PACCYXKICHUS 0,5
[IpencraBieHo penieHue 3a1a4 HECKOJbKUMHU CIIOCO0amMu (€CIH 3TO BO3MOXKHO) 0,5
OTBeT Ha KaxKJIblil BOnpoc(3a/laHre) 3aKaHYMBATHCS BHIBOJIOM 0,5
Odopmitenne cootBeTcTBYeT 00pasity. [IpencraBnensl HeoOXoMuMble TaOIULBI U 0,5
CXEMBI

[To pe3ynbTaTam OLIEHUBAHUS O0YYAIOUIHIICS MOXKET MOTYYHTh:
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[ToporoBelii ypoBenb — 10 1 6anna;
[IponBunHyTHII ypoBeHb — 1,5-2 Ganna.

5.3. TunoBbie KOHTPOJbHBbIE 3aJJaHUSI MJIM MHbIE MAaTePUAJIbI, HEOOXOAMMbIe JIS OLEHKH 3HAHUIA,
YMEHHUIi, HABHIKOB M (WJIH) ONBbITA JAeATEJbHOCTH, XAPaKTePU3YIIUX 3Tanbl (OPMUPOBAHUS
KOMIIeTEeHIIUI B Mpoiecce 0CBOEeHUsI 00pa30BaTeIbHOI MPOrpaMMbl

Ilpumep 3a0anus 01 n0O20MOBKU KOHCHEKMA

Tema 1. AnreGpa BeICKa3bIBaHHIA
3aganue. [loaroToBUTH KOHCTIEKT 1O TeMe «byneBbl QyHKIHN
Bompocsr:

1.

1.1.
1.2.
1.3.
1.4.
1.5.
2.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

MHoxecTBa, OTHOIIEHUS, QYHKIHUH.

[lonsiTHE MHOXECTBA.

BxiroueHne U paBeHCTBO MHOXKECTB.

Omneparuu HaJ MHOKECTBAMH.

bunapHble OTHOIIEHUS U (GYHKLIUH.

[TonsiTHE N-apHOTO OTHOILEHUS.

ByneBbl (yHKIIMM OT OJTHOTO U JIBYX apr'yMEHTOB.
[Tpoucxoxnenne byneBbix QyHKIHIA.

ByneBbl (yHKIIMM OT OJTHOTO apryMeHTa.

ByneBsl GyHKIMH OT ABYX apryMEHTOB.

CpolicTBa IU3BbIOHKINHN, KOHBIOHKIIUY U OTPULIAHUS.
CBolicTBa 35KBUBAJICHTHOCTH, UMIJIUKALMU U OTPULIAHUS.
Beipaxxenue oguux bynesbix GyHKIMIA yepes apyrue.

Jluteparypa:

MaremaTtuueckas Jioruka: Yueonoe nocooue / Urommna B.U. - M.:HUILl UH®PA-M, 2017. - 398 c.

URL.: http://znanium.com/catalog.php?bookinfo=543156 .

Ilpumep 3a0anuit npakmuyeckoii padbomut

Tema: KBaHTOpBI OOLIIHOCTH U CYIIIECTBOBAHUS
CTyneHT JOmKeH:

3HaTh:

- OIIpECIICHNs TIOHATHUS KBAHTOPOB;
- IpaBUJIa MPUMEHEHMSI KBAaHTOPOB OOIHOCTH U CYLIECTBOBAHMUS;

YMETh:

- AHAJIM3UPOBATHh KBAHTOPLI B BICKA3bIBAHU S,
- IPUMCHATH KBAHTOPLIL 06H_IHOCTI/I U CYHICCTBOBAHMUA.

Ilpumep oomawinezo 3a0anusn

Tema. AnreOpa BbICKa3bIBaHUN

1. TTokaxkuTe CrpaBeUIMBOCTE (GOPMYII: a) ANB=AVB, 0) AvB=AAB ; BIA=B = AVB r)
A<B =(A=B) A (B=A).

2. Halimyute 3Ha4Y€HUS JIOTUYECKUX BBIPAKEHUM.

a) (1v1) v (1v0); r) (0 Al) AL, x) (1A0) v (1A0)) v1;
0) ((1v0) v1) v1, n) 1A (In1) AL 3) ((1A1) v0) A (OV1);
B) (0v1) v (1v0); ¢) ((1v0) A (1AL)) A (0VD); 1) ((0A0) vO) A (1v1).
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3. Kakoe TOX/IeCTBO 3aIicato HeBepHO: a) Xv X = 1; 2)XvXvXvXvXvX=1; 3) X AXAXAXAX=X ?

4. Omnpenenure, KakKUM 3aKOHaM aireOpbl 4Yucen (COoYeTaTeNbHOMY; IEPEMECTHTEIHLHOMY;
pacnpeienuTeIbHOMY; aHalloTa HET) COOTBETCTBYIOT CJIEYIOIME JIOTHYECKUE ToXKIecTBa: a) AvB = BVA,
0) (AAB)AC = AA(BAC); B)AV(BAC) = (AVB)A(AVC); 1) (AVB)AC = (AAC)V(BAC).

5. CocTaBHOE BBICKA3BIBAHHC HA3BIBACTCS TOXACCTBCHHO-JIOXKHBIM, C€CJIM OHO IMPUHHUMACT 3HAYCHUA
«JIoxb» Ha Bcex Ha60an, BXOAIINX B HET'O ITPOCTBIX BBICKA3bIBaHMI. YHpOCTI/ITe CICOAYIOLICC BBIPAKCHUEC

¥ [IOKQXHTE, 9TO OHO TOXIecTBeHHO-T0kHOE. (AABA B ) v (AA 4 ) v (BACA C ).
Kparkue TeopeTHueckre CBeICHUS

Boipaxkenne «uist Bcex x» («Uist JII0OO0TO X», «UIS BCSIKOTO X») HA3bIBACTCS K8AHMOPOM O0OWHOCMU
(6ceobwrocmu) i 0003HAYACTCSI CHMBOJIOM VX,

BripaxkeHue «cymecTByeT x» («UIsi HEKOTOPBIX X», «HAWIETCS X») HA3bIBACTCS KGAHMOPOM
cyujecmeoganus 1 0003HaA4aeTCss CUMBOJIOM X .

[IpunucsiBanue (cnepeau) K IpenuMKary KBaHTOpAa OOIMHOCTH WM CYIIECTBOBAHUS Ha3bIBAETCS
orepaneil Hagewusanus K6AHmMopa NN C6:A3bl8aAHUSL KBAHMOPOM, a TIEPEMEHHAas X MPU 3TOM Ha3bIBaeTCS
C653aHHOU TIEPEMEHHOM.

BrickasbiBanue «Jlyis Bcex x BBINONHsSIETCS Hpeaukar P(x)» OynemM 3amuchlBaTh MpU MOMOIIU
CUMBOJIOB VX P(X).

BrickasbiBanne «CyliecTByeT TaKo€ X, YTO BBINONHsETCS Mpeaukar P(x)» 3anuceiBaercsa IxP(x) .

Kpome kBaHTOpOB OOLIHOCTH U CYIIECTBOBAHUS B MAaT€MaTUKE U1l COKpAIIEHHUS 3alucedl 4acTo
HCIIOJIB3YIOT KBAaHTOP CYIIECTBOBAHUS U €AMHCTBEHHOCTU. O003HAYarOT ero cuMBojiom Jlx.

[Ipennoxenne «CyiiecTByeT TOYHO OJUH X, OONagaronuii cBoiicTBOM P(x)» 3amuchiBaeTcs
cienyromuM odpazom: I1xP(x).

BrickaspiBanue Vx P(x). OHO o3Hauaer, uto «He 1ist Bcex X BBIMOJHSETCS CBOMCTBO P». DTO
BbICKa3bIBaHUE NOHUMaeTcs Tak: «CyIecTByeT x (XOTs Obl O/IMH), AJI1 KOTOPOTO HE BBIMOJIHSIETCS CBONCTBO
P». TlocnesiHee BBHICKAa3bIBAHHE MOXKHO 3aIIHCaTh C TOMOIIBIO KBaHTOpa 3x P(X).

CrnenoBaTenbHO, IMEET MECTO PaBHOCUIBHOCT VX P(x) = JxP(x).

BrickasbiBanue JxP(x) o3Hadaer, uTo «He cyiiecTByer x, A KOTOPBIX BBINOJHSAETCS CBOMCTBO
P». D10 BbICKa3blBaHHWE PABHOCWIBHO cienyrouiemy: «Jlis Bcex x HE BBIIOJHSAETCS CBOMCTBO Ph.
IlocieHee BHICKa3bIBAHME MOKHO 3aIMCaTh B CHMBOJIax Vx P(x).

TaxuM 06pa3oM, ©MeeM PaBHOCHIBHOCTE IxP(x) = Vx P(x)

Ilpaguno. Tlpu oTpulaHUM BBICKA3bIBaHUS C KBAHTOPOM, KBAaHTOP OOIIHOCTH MEHSETCSl Ha KBAHTOP
CYIIECTBOBaHUSA W HAO0OPOT, a 3HAK OTPUIAHUSA INEPEHOCHTCS Ha BBIPAXKEHHE, CTOAIIEE I0J 3HAKOM
KBaHTOPA.

Samanus

1. Kakue KBaHTOpBI COJiepKaT CJICAYIOIINE BhICKA3bIBAHUS: a) BCE JICPEBbS SBJISIOTCS PACTCHUSMU;
0) CyIeCcTBYIOT YETHBIE YHCIIA, B) B JIFOOOM TPEYrOJbHUKE CyMMa JJIMH JIBYX CTOPOH OOJbBINE THMHBI
TPEThEl CTOPOHBI; T) JII000E HATYPATBHOE YHCIIO SBIISACTCS LENbIM; 1) CYLIECTBYIOT OJJHO3HAUHBIE YUCIIA; €)
HAWJIEeTCsl TAKOE YMCIIO JIEHCTBUTEIBHOE YUCIIO, KOTOpOe 0oJbiie 3; %) XOTsI Obl OJHO M3 YHCET BTOPOTO
JecsTKa JeuTcs Ha 3.

2. Tlpounraiite cnenyromue BbickassiBanus: a) (VxeN) x>0; 6)(3xeN) x:2; B) (Va,beN)
a+b=b+a;r)(VxeN)(3d eN) x:d.

3. Jlanbl nByXMecTHbIe mpeaukatel: P (a, b): «cymma aByx umucen a u b He menbiie a»; Q (a, b):
«IPOM3BEICHUE IBYX uKcen a u b He MeHbIe a»;. ChopMynupyiiTe BhICKa3bIBaHHsI, UMEIOIINE CICTYIOIIYO
CTPYKTYpY:

a) (Va,peN) P (a, b); 0)(VaeZ)(3b eN)P (a, b); B) (Vbe Z)(3a eN)P (a, b);

11



r) (3a,beN) Q (a, b); n) (VaeZ)(3b eN) Q (a, b); e) (Vbe Z)(3a €N) Q (a, b).

4. Jlanbl ipeArKaThl: A (X): «9UCIIO X SIBISETCS LETbIM»; B (X): «TpeyroibHUK X paBHOOSIPCHHBIN,
C (y): «uucno x sBIAETCS MOJOXKUTENbHBIM». OOpasyiiTe M3 HUX BCEBO3MOXHBIC BBICKA3bIBAHHUS TPH
MTOMOIITHA CJIOB «BCAKUIN («WIH000I», «KOKIBIN») WIH «HAUACTCS» («CYIIECTBYET», «HEKOTOPBIE», «XOTS OBl
OJIUHY).

5. BeIABUTE JIOTMYECKYIO CTPYKTYPY CIEAYIOIINX BBICKA3bIBAHUN:

a) JUIsl HEKOTOPBIX HATYpaJIbHbIX 3HAYEHUH Y BEPHO paBEHCTBO 4-y=4+y;

0) pu MO0OM JCHCTBUTETLHOM YHUCIIE X BEPHO HEpaBeHCTBA [X[>0;

B) CYLIECTBYET HaTypaJlbHOE YUCIIO, KpaTHOE 5;

') HEKOTOPBIC YETHIPEXYTOJLHUKH SBIISTIOTCS MIPSMOYTOJIbHUKAMU;

1) BCSIKOE YHCIIO JICTUTCS caMo Ha ce0s;

€) U151 JI'000T0 3HAYECHUS X HaMIeTCS TaKoe 3HaYeHue Y, uTo 3x-2=y+1;

) CYIIECTBYIOT TaKH€ HAaTypallbHbIE YKcia a u b, uro ab=12;

3) JUTst JTIFOOBIX JIEHCTBUTENLHBIX YUCEI X U Y CYIIECTBYET TaKOE JCUCTBUTEIHHOE YUCIIO Z, 9TO X < Z
< y.

6. Chopmynupyiite Kaxaoe U3 CICAYIOIIUX BBICKA3bIBAHWW B BUJE KOHBIOHKIMUA U HAWIUTE HUX
3HAYEHUS! ICTUHHOCTH:

a) KaxxJ0€e u3 yucel 2, 3, 4 y10BIETBOPSET HEPABEHCTBY X < 4;

0) Bce aneMenThl MHOKecTBa X = {1, 2, 3,4, 8, 12, 16} aBnstoTcs nenuTensiMu yucia 16;

B) JIFOOOH TPEYroJILHUK COJCPIKHUT JIBA OCTPHIX YTJIa;

') KOpHU YpaBHEHHIA X?=3 1 x*=4 SBIAIOTCS PALHOHATBHBIMY YHCIIAMH;

7. ChopMynupyiTe KaKI0e W3 CICAYIONUX BBICKA3bIBAHWA B BUJC AU3IBIOHKINU W HAWIUTE HX
3HAYEHUS! ICTUHHOCTH:

a) HEKOTophkIe uncia ux Maoxkecta X = {11, 12, 13, 14, 15}, kpatusl 3;

0) xoTs Ob1 0s1HO U3 ymcen 1, -1, 3, -3 sBnseTcs KOpHEM ypaBHEHUS

(x-1)(x+3)=0;

B) HEKoTOpble uymcia u3 MHoxkectBa X={1; 0; -2,5; 1,(3)}saBustorcs OTpHUIATEIHLHBIMU
parMoHaILHBIMU YHCIIAMU;

T') CYLIECTBYET JBY3HAYHOE HATYpaJlbHOE YHCIIO, SBISIONIEECS PEIICHUEM YpaBHEHHS x? =121 u x-
6=5.

8. Kakme M3 crnemyronux BbICKa3bIBaHUW PABHOCHIbHBI KOHBIOHKIIMU, a KaKue — JAU3BIOHKIUU
BBICKA3bIBAaHUM?

a) Bce nau okTs10ps ObUTH JOKATMBBIMU;

0) HEKOTOpBIE€ HATypaJIbHbIE YUCIIa MEHbLIE 5;

B) CYIIECTBYIOT HEUETHbIE YNCIIA,

T) 1000# TPEYTOJIBHUK SBJISIETCS MIPSIMOYTOJIbHBIM;

1) BCIKUI paBHOCTOPOHHUHN TPEYTOJbHUK SIBISETCS PAaBHOOEAPEHHBIM;

€) HalyTCsl IPSIMOYTOJIbHUKH, KOTOPBIC SIBIITFOTCS pOMOaMUu;

) X0Ts ObI OTHO W3 uncen 4, 6, 8, 9 ABNsAETCS KBaPATOM IIEJIOTO YUCIA;

3) HAlAeTCS TPEYTOIBHUKH, B KOTOPBIX XOTs OBl OJTHA CTOPOHA SBJISETCS BHICOTOM.

Ilpumepnulii cnucok eonpocos K 3auemy

1. BrickazsiBanus. Jlornueckue omepanuu. Otpunanue. [uzbronkius. Konbronkuusa. MMmmukanus.
TaGnuiel UICTUHHOCTH.
[Tonsitue popmynbl anredpsl BEICKa3bIBaHUN. PaBHOCHIBHOCTD (hOpMYIL.
JlokazarenbcTBO 0a30BBIX PABHOCHIIBHOCTEH.
3aK0H IBONCTBEHHOCTH.
TeopeMa 0 TOKIECTBEHHON UCTUHHOCTU CYMBI.
Teopema 0 TOXKIECTBEHHOW HCTUHHOCTH 3JIEMEHTapPHON CyMMBI.
TeopeMa 0 TOKAECTBEHHOM JIOKHOCTH 3JIEMEHTAPHOTO IIPOU3BEACHUS.
CoBeplieHHbIE HOpMaJIbHBIE (POPMBI.
Teopema 0 CyIIeCTBOBAaHUU U €IUHCTBEHHOCTH COBEPIICHHOW HOPMaIbHON (OPMBI.

N~ LN
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10. IIpsmas u oOpaTHast TEOPEMBI, IPOTUBOIOIOKHAA U 0OpaTHAsA K IPOTHBOIOJIOKHON TeOpeMe.

11. Meronasl MaTeEMaTUYECKUX JOKA3aTEILCTB.

12. IlpumeHeHue anreOpbl BHICKA3bIBAHUN K OMMMCAHUIO PEJICHHO-KOHTAKTHBIX CXEM

13. Oo6mee onpenenenue hopmyinl. OnpeneracHue BEIBOAUMBIX (HOPMYII.

14. Teopema nenykuuu.

15. IlonsTue npenukara. KBaHTOPBHI.

16. ®opmyIiel JOTUKH NpenuKaToB. McTuHHOCTHBIE 3HaUSHHS (hOpMYII.

17. PaBHOCHJIBHOCTD.

18. IlpenBapennas HopMmasibHas popma.

19. OO0me3HaYMMOCTh B BBITOTHUMOCTH (popMyit. CBOMCTBA.

20. IIpobnema paspemieHust i OOLIE3HAYMMOCTH M BBIMOJIHUMOCTH, HEPa3pelIMMOCTh €€ B 00IIeM
ciy4ae.

21. TlpumeHeHHE s3bIKA JIOTUKU TPEAUKATOB IS 3alIMCH MAaTEMaTHYECKUX MPEIIOKEHHH, OTIpeieeHuH,
MIOCTPOCHHUE OTPUIIATENIbHBIX MPETIOKEHHIA.

5.4. Meroauueckue MAaTepHaJbl, ONpeaeJAlINNe MNPoueaAyPbl OLEHUBAHUSA
3HAHUH, YMEHUI, HABBIKOB U (MJIM) ONBITA JAeSATEJIbHOCTH, XaPAKTEPU3YIOIINX ITANbI
¢dopmMupoBaHusi KOMIIETEHIMH

MakcumanbHOE KOJIMYECTBO 6EUIJIOB, KOTOPOC MOJKHO Ha6paTI> B TCUCHHUC CCMCCTpPA 3a
HaImmCaHUEC KOHCIICKTOB, pa60Ty Ha JICKIMOHHBIX U IIPAKTUUCCKUX 3aHATUAX — 80 GamIoB.

Ilpoyedypa oyenusanus 3Hanuii u yMeHULl COCMOUmM U3 c1e0youux COCMABHbIX JJIEMEHMO8.
1. Paborta npakTHYeCKHUX 3aHATHIX — J10 2 0aJUIOB 3a 3aHSTHE.
MaxcumanbHbIi 6au1 — 40 6amioB
2. Y4er pe3ynbTaToB CaMOCTOATEIHHON paboThI
- nomarnrHue padotsl — 10 30 6amioB
- KOHCIIEKTHI — 110 10 GamioB
MaxcumansHbIi 0amr — 40 Oaia.
3. Yder pe3ynbpTaToB cauu 3aueTa. MakcuManbHbli 6amt — 20 6amios

Tpebosanus k 3auémy:

K 3auery pgomyckaioTcs CTYACHTBI, OTYMTABIIMECS IO MPAKTUYECKUM 3aHATHSIM IO
MareMaTuueckoi Jiormke. Ha 3ader BBIHOCHTCS Marepuasi, HW3JIaraeMblii B JIGKIIMOHHOM Kypce H
paccMaTpuBaeMblii Ha MpakTUYeCKUX 3aHsATHsIX. OOs3aTeNbHBIM TpeOOBaHHEM SBISETCS YMEHHE
COCTABJISITH TIJIAaH PEIICHUS 3a7a4 M YETKO BBITIOJIHSTH €ro («OBICTPOY BBHIMIOJHUTH 33JjaHUE B TPUCYTCTBUHU
npernogaBatens). [IpeaBapuTenbHO CTYAEHTHI 3HAKOMATCS C MPOTpaMMON Kypca U COJEp:KaHUuEeM
BOIIPOCOB, a TAKXe ¢ HAOOPOM IJIEMEHTAPHBIX 33/1a4, KOTOPbIE MpeJIaratoTcsl Ha 3a4eTe.

MIxkana oueHuBaHud 3a4éTa
banier Kputepuu onieHUBaHUsA

0-4 6amnoB (OTIM4YaeT Kakou-I110o mponecc, O0OBEKT M T.II. OT UX AHAJIOI'OB TOJIEKO TOrJa, KOorjia eMy
X IPCABABIIAIOT B TOTOBOM BUIC.

5-8 OaitoB [JleMOHCTpUPYET MOJIHOE BOCIPOU3BEIEHIE U3YUEHHBIX MPaBUII, 3aKOHOB, (OPMYIHUPOBOK,
MaTeMaTHYECKUX U UHBIX (POPMYI U T.II., OAHAKO 3aTPYTHAETCS YTO-THO0 OOBIACHUTD.

9-12 OOBSICHAET OTHAEIBHBIE TOJOKEHHUS YCBOSHHON TEOPWH, HHOTAA BBIIOJTHICT TaKUE
68.J'UIOB MBICJINTCIIBHBIC onepam/H/I, KaK aHaJIu3 U CUHTC3.

OTBeyaeT Ha OOJBIIMHCTBO BOIPOCOB IO COJICPKAHUIO TEOPHH, JEMOHCTPUPYS
OCO3HAHHOCTH YCBOCHHBIX TeOpCTI/I‘-ICCKI/IX 3HaHHI>'I, HpOSIB.HSISI CHOCOGHOCTL K|
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CaMOCTOATCJIBHBIM BbIBOJaM U T.II.

13-16 YeTko M JIOTMYHO H3JIaraeT TEOPETUYECKH MaTepuai, CBOOOIHO BIa/JeeT MOHATUSAMH U
Oana TEPMHHOJIOTHEH, CIOCOOEH K OOOOLICHUIO H3JI0KEHHOH TEOpHH, XOPOIIO BUAUT CBS3b
TEOPHH C TPAKTUKOM, yMEET MPUMEHUTH €€ B MPOCTEHIINX CITydasX.

JIeMOHCTpHUpYET MHOJHOE MOHMMAaHHE CYTH HW3JI0KEHHOM TEOpHUH M TPHMEHSET ee Ha
MPAaKTUKE JIETKO W HE OCOOCHHO 3aJyMbIBAsCh. BBHIMONHAET MOYTH BCE MPAKTHUECKUE
3a7aHus, MHOT/Ia JOIYyCKasi He3HAYMTEIbHBIE OIINOKH, KOTOPBIE CaM U HUCIPABIISET

17-20 Jlerxko BBITIOJIHSCT NPAKTUYECKUE 3aJaHUs HA YpPOBHE IEPEHOCA, CBOOOJHO OMNEpUpPYs
YCBOCHHOM TEOPHUEHN B MPAKTUUYECKOU IESITEIBHOCTH.

OpuruHaiabHO, HECTAHAAPTHO MPHUMEHSET MOJy4yeHHbIe 3HAHUS Ha MpakTHKe, POopMUpPYs
CaMOCTOSITEIILHO HOBBIC YMEHHUS Ha 0a3e MOJYYCHHBIX PaHee 3HAHUU U CPOPMUPOBAHHBIX
YMEHHI U HAaBBIKOB.

HTorosas mxaja oneHUBAHUSA PeE3yJbTaTOB OCBOCHHUA NTUCIHUIIJIMHDBI.

Htorosas olneHKka Mo AUCHMIUIMHE BBICTABIISETCS IO HpHBeHeHHOﬁ HMKC IIKAJIC. HpI/I BBICTaBJICHHNU
HTOTOBOM  OIICHKH MpernoaaBarcyicM  YUUTBIBACTCA pa60Ta 06yanOIH€FOC$I B TCYCHHC OCBOCHUIA
JUCHHUIIIIMHBI, a TAKXXC OILICHKA I10 HpOMGH(YTOHHOﬁ aTrTeCTanuu.

KoaunuectBo 6a/u10B | OnieHKka mo TpaauIHOHHOM HIKajIe
81-100 3aureHo

61-80

41-60

0-40 He 3aureno

6. YAEBHO-METOINYECKOE U PECYPCHOE OBECIIEYEHHUE JUCLHHUIIJIMHBI
6.1. OcHoBHas IMTEpaTypa

1. Urommn, B. U. Jloruka ¢ sieMeHTaMM MaTeMaTHYecKo joruku : ydeOHuk / B.M. Hrommn. -
Mockga : UHOPA-M, 2023. - 418 c. - (Boicuiee o6pazoBanue). - DOl 10.12737/1856361. - ISBN 978-5-16-
017468-6. - Tekcr : anexkrponnsiit. - URL: https://znanium.com/catalog/product/1856361 (nara obpaiieHus:
09.08.2023). — Pexxum qocTyma: 1o MOAMUCKE.

2. UrommH, B. V1. Matematnueckas joruka : yueOnoe nocodue / B. Y. Urommx. - Mocksa : UHOPA-
M, 2023. - 399 c. + Jlon. maTepuaisl [DaeKTpoHHBIN pecypc]. - (Bricmiee oOpa3oBanue: bakanaBpuar). -
ISBN 978-5-16-011691-4. - Tekcr : snektponHbiit. - URL: https://znanium.com/catalog/product/1902069
(mara obpamenus: 09.08.2023). — Pexxum rocTyma: mo moAmnucke.

3. Ilpyukos, A. B. Maremarndeckas JOruka u Teopusi anroputmon: yuebnuk / A. B. Ilpyukos, JI. JI.
Bounkoa. - MockBa: KYPC: UIHOPA-M, 2023. - 152 c. - ISBN 978-5-906818-74-4. - TekcT : 371€KTPOHHBIN.
- URL: https://znanium.com/catalog/product/2038241 (nara obpamenus: 09.08.2023). — Pexxum mpoctymna: mo
TIOJTITHICKE.

6.2. lonoTHUTEIbHAS JIUTEPATypa

1. T'manckuii, H. Y. [{uckpeTHas MareMaTuka: MPUKIAAHBIE METOABl TEOPUHM MHOXKECTB, TOJICUETA U
npecTaBieHus] HHPOPMAIIUU U MAaTeMaTUYeCKOU JIOTUKH : yueOHoe mocooue / H.W. I'manckuii. - Mockaa :
NH®PA-M, 2023. - 466 c. - (Beiciiee oopa3zoBanue). - DOI 10.12737/1414881. - ISBN 978-5-16-018854-6.
- Tekcr : oanmekrponnsrii. - URL: https://znanium.com/catalog/product/2051471 (mara oOparmieHus:
09.08.2023). — Pexxum qocTyma: 1Mo MOANUCKE.

2. 3a1a4u ¥ yIpaXHSHHsI TI0 MATEeMaTUIESCKOU JIOTHKE, TUCKPETHBIM (YHKITUSAM U TEOPUU aJITOPUTMOB
/ M. M. TI'nyxoB, O. A. Kozmutun, B. A. lllanomnukos, A. b. llumkos. - 3-¢ u3x., crep. - CaHKT-
[TetepOypr : Jlanp, 2022. - 112 c. - ISBN 978-5-507-44852-4. - TekcT : 3neKTpoHHBIH // JIaHb : 371€KTPOHHO-
oubnuoreunas cucrema. - URL: https://e.lanbook.com/book/247400 (mata oO6pamenus: 09.08.2023). -
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Pexxum noctyma: 1 aBTOpU3. IOJIb30BATEIICH.

3. 3103pK0B, B. M. BBenenne B MaTeMaTHYECKYIO JIOTUKY : ydeOHOe mocodue / B. M. 3103bK0B. - 2-¢
u3., ucnp. - Cankr-IlerepOypr : Jlanp, 2022. - 268 c. - ISBN 978-5-8114-3053-6. - TekcT : aneKTpoHHBIH //
Jlanb : anexkTpoHHO-OMONMKMOTEeuHas cuctema. - URL: https://e.lanbook.com/book/213008 (nmata obparieHus:
09.08.2023). - Pexxum pocTyma: s aBTOpHU3. TOJIb30BaTENICH.

4, Jluxtapaukos, JI. M. Maremarnueckas noruka. Kypc yneknuid. 3aJaqHUK-TIPAKTUKYM U PEIICHUS :
yuebnoe nocob6ue / JI. M. Jluxtapuukos, T. I'. Cykauesa. - 4-e uzn., crep. - Cankr-IlerepOypr : Jlans, 2022.
- 288 ¢. - ISBN 978-5-8114-0082-9. - Tekcrt : 2neKTpoHHBIH // JIaHb : 37IEKTPOHHO-OMOIMOTEYHAs CUCTEMA. -
URL: https://e.lanbook.com/book/210281 (mara obpamenus: 09.08.2023). - Pexxum moctyma: Uisi aBTOPU3.
0JIb30BaTENEH.

5. Marpocos, B. JI. MaremaTtudeckast joruka : yueonuk / B. JI. Marpocos, M. C. Mup3oes. - Mocksa :
[Ipomereii, 2020. - 228 c. - ISBN 978-5-907244-03-0. - Tekcr : 31eKTpoHHBIHA / JIaHb : 37IEKTPOHHO-
oubnuoreuynas cucrema. - URL: https://e.lanbook.com/book/165998 (nmara oOpamenus: 09.08.2023). -
Pexxum noctyna: A aBTOpU3. MOJIb30BaTENCH.

6.3. Pecypchl muHGOPMAaIHOHHO-TEJIEKOMMYHUKALMOHHOI ceTH « MHTEepHeT»

1. Maremartuueckas jgoruka. YueoHsiil kype. [DnextponHslii pecypc] — HOY UHTYUT Pexum
nocryma: https://www.intuit.ru/studies/courses/643/499/info

2. Bsegenue B MaTeMaTHYeCKOE MOJICTHPOBaHUE Y UeOHBIN Kypc. [DnekTpoHHbId pecype] — HOY
NHTVYUT Pexum goctymna: https://www.intuit.ru/studies/courses/2260/156/info

3. Enwmnas xomrexuus LIOP http://school-collection.edu.ru/

7. METOANYECKHUE YKA3AHUA 11O OCBOEHHUIO JUCHUIIJINHBI
1. Meroanyeckre peKOMEHIAIUH 10 TOATOTOBKE K MPAKTUYECKUM 3aHATHUSIM.
2. Metoanueckie peKOMEHIalluH 110 OPTraHU3aIMK CAaMOCTOSTEIFHON padOThI IO AUCHUIUINHAM.

8. TH®OPMAILIMOHHBIE TEXHOJIOT'YM IJIS1 OCYIHIECTBJIIEHUSA OBPA30BATEJIBHOTI'O
MPOILIECCA IO JUCHUILIUHE

.JII/IIICHZSI/IOHHOQ InporpaMmmMHo¢ ol0ecmeueHue:

Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopmManoHHbIE CIPABOYHbIEC CHCTEMBI:
Cucrema 'APAHT
Cucrema «Koncynprantl troc»

[TpodeccnonanpHbie 6a3bl TaHHBIX
fgosvo.ru — Tlopran PDenepanbHbBIX TIOCYAAPCTBEHHBLIX 00pa30BATENBHBIX CTAHAAPTOB  BBICIIETO
o0pa3oBaHus
pravo.gov.ru - ObunuanasHeIH HHTEPHET-IIOPTAI IIPAaBOBOH HH(MOPMAIINU
www.edu.ru — dexepanbublii nopran Poccuiickoe oOpazoBaHue

CB0oOOHO pacnpocTpaHseMoOe IpPOrpaMMHOE OOecledeHne, B TOM YHCIE OTEYECTBEHHOIO
MIPOM3BOJICTBA

OMC IIneep (st Bocripou3BeAeHHs DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBbI
MarepuanbHO-TEXHUYECKOE 0OecIieueHre JUCITUTUTMHBI BKIIOYAET B CeOsI:
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http://school-collection.edu.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

- ydyeOHBIC ayaUTOPUM [UIS TPOBEACHHMS YUEOHBIX 3aHATHUH, OCHAIIEHHBIE OOOpYIOBaHHMEM U
TEXHUYECKUMH CPEJICTBAMH OOYUCHHUsI: y4eOHOW MeOeNblo, JOCKOM, IEMOHCTPAIMOHHBIM 00OpPYIOBaHHUEM,
MEPCOHATBHBIMU KOMITBIOTEPAMU, TIPOEKTOPOM;

- TOMCIICHHS [UIA CaMOCTOSITENIbHOW paldOoThl, OCHAIICHHBICE KOMIIBIOTEPHOH TEXHHKOH C
BO3MOXXHOCTBIO TIOJKIIOYCHHEM K cetn «MHTepHeT» U oOecrmeueHueM JOCTyma K dJICKTPOHHOM
MHPOPMAIIMOHHO-00pa30BaTEIBHOM Cpeie.
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