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1. IJIAHUPYEMBIE PE3YJIBTATHBI OBYUEHUA
1.1. Ileasb u 3a7a9i AU CIUILINHBI

Heanro OCBOCHUSA AUCUHMILINHBI «MaremaTnueckas JIOTUKa» ¢dbopmupoBanue
CHCTEMaTU3UPOBAHHBIX 3HAHUM, YMEHUI M HABBIKOB B 00JACTH MaTeMaTH4YECKON JIOTMKH U €€ OCHOBHBIX
METO/I0B

3aga4u AUCHHUILIMHBL:

- WU3y4YEHHUE HAYYHBIX OCHOB MaTEMaTHUYECKOM JIOTHKHU;

- Pa3BUTHE MATEMAaTUYECKOM KYyJIbTYPbl, HABBIKOB JIOTHYECKOI'O MBILLICHUS;

- 03HAaKOMJICHHE C OCHOBHBIMH OOBEKTAMH U METOJIAMH MAaTEeMAaTUYECKOM JIOTHKH, HEOOXOIUMBIMU IS
pelIeHus pa3aIu4HbIX 3a1a4;

- pa3BUTHE HABBIKOB (OpPMANHU3AIMKM 3HAHWN, KOHKPETHBIX NPAKTHYECKUX NpoOIeM U 3anad H
MOCJIEAYIOLIEr0 UX PEIICHUS CPEICTBAMU U METONAMH MAaTEMaTUYECKOH JIOTUKH.

1.2. [lnanupyempble pe3yabTaThbl 00y4eHUsI

B pesynpTare oOCBOGHHMS JaHHOM IUCHMIUIMHBI y OOydarommuxcs (OPMHUPYIOTCS —CIEIYIONIUe
KOMITETCHIIVH:

VYK-1. CrocobeH ocymecTBIsITh MOUCK, KPUTUYECKUI aHaAJIU3 M CHHTE3 HH(POpMALUH, NPUMEHSITh
CHCTEMHBIN ITOIXO/ JJIsl PEIICHNUS TIOCTABICHHBIX 3a/1a4.

[IK-1. Criocoben ocBauBaTh U UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS M TPAKTUYECKIE YMEHHUS 1 HAaBBIKH
B IIPEIMETHOW 00JIaCTH MPH PelIeHUH NPOo(eCcCHOHATIbHBIX 3a/1au.

2. MECTO JJUCIHUILIAHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

JucuuniHa BXOJUT B 00s3aTeNbHYy0 yacTh bitoka 1 «/{ucimruimnsl (Mogym)» U sBIsieTcs 00s13aTeIbHOM
JUISL U3yYCHHUS.

s ocBoeHMs TucHUIUIMHBL «MaTemaThueckas JIOTUKa» UCIOJb3YIOTCS 3HAHUS, YMEHHUS, CIIOCOObI
JEeSITeIbHOCTH U YCTAaHOBKH, CPOPMHUPOBAHHBIE B XO/1€ U3yUEHHs TUCUMIUIMH «J{HCKpeTHas MaTeMaTHK»,
«AnreOpa», «Bbiciias MmaTeMaTuKay.

N3yuenne nucuuiivHel «MaremaTuyeckas JIOTHK» sBiseTcsl 0a30il Juisl JaJbHEHIIEero OCBOCHMS
CTyJEHTaMM JUCHUIUIMH «KoMIbloTepHOE MOJENUpoBaHUE», «TeopeThueckue OCHOBbI MH(POPMATUKU» U
MIPOXOXKICHUS IPAKTUKH.

3. OBbEM U COIEPXAHHUE JUCHUITINHBI
3.1. O0beM TUCHUTIIINHBI

IToxa3aTenpb 00beMa M CHHMIIIMHBI 3aounas popma
o0yueHmust

O0beM TUCIMIIIIMHBI B 3a4€THBIX eIMHUIIAX 2
O0BeM TUCIUIUIMHBI B Yacax 72
KonTakTtHas pabora: 36,2

Jlexuuu 18

IIpakTHueckue 3aHATHS 18

KoHTakTHBIE Yachl HA TPOMEKYTOUHYIO 0,2
aTTeCTalUIO:

3auer 0,2

CamocrosiTenpHas padboTa 28
KoHnTponb 7,8

DopMOI TPOMEKYTOUHOM aTTECTALUU SBIIAETCS 3a4€T B / CEMECTpeE.

3.2. ConepxaHue IMCUMILINHBI



Kos1-Bo yacos

HaumenoBanue pa3uesioB (Tem)
JIMCHMIUIMHBI ¢ KPATKUM COAePKAHNEeM

Jlexkuun
I[pakTnu
ecKue
BaHATHA

Tema 1. Jloruka BbICKa3bIBAHUH

Boicka3piBanus.  Jlornmueckue — onepaumu.  Otpunanue. JU3BIOHKIUS.
Konbronkuus. Mmmukanus. Tabmuns! uctuaHOoCcTU. [loHsATHE pOopMyIibl anreOpbl
BbICKa3bIBaHUW.  PaBHOcwibHOCTH  (opmys.  JlokazaTenbCTBO  0a30BBIX 2 2
PaBHOCUJILHOCTEH. 3akoH JABOMCTBEHHOCTH. IlojiHBIE CHCTEMBI JOTHYECKHUX
¢byuknuii. TaBronoruu. Beimonmaumbie GopmyIibl

Tema 2. HopmasbHbie popMyJibl aiared0pbl BbICKa3bIBAHUI

TeopeMa O TOXIECTBEHHOM HMCTUHHOCTH CyMbI. Teopema O TOKIECTBEHHOU
HWCTUHHOCTH DJJIEMEHTApPHOM CyMMBbl. TeopeMa O TOXIECTBEHHOM JIOXKHOCTH
3JIEMEHTapHOTo npousBeneHus. CoBepiieHHbIe HOpMalbHbIe GopMbl. Teopema o
CYLIECTBOBAHMM M  €JIWHCTBEHHOCTH COBEPIICHHOW HOPMaIbHON  (OpPMBI.
Jlormdeckoe ciemoBanue Gopmyi.

Tema 3. I'unoressl U ciaeaCcTBUSA

[TonsTve rumoTe3bl M ciaeAcTBUs B anreOpe BbICKa3blBaHUN. OCHOBHBIE CXEMBI
JIOTMYECKU TPaBWIBHBIX YMO3aKJIIOYEHUH. JleAyKTUBHBIE M HHIYKTUBHBIE 2 2
yMo3akiaodeHus. Mojycbl. 3akoH NpOTUBOpeYus, MpaBuia KOHTPANO3ULIUU.
ITpocThle U CIIOKHBIE IUTIEMMBI.

Tema 4. Ilpunosxkenne aaredpbl BbICKa3bIBaHUI
[Tpunoxenue anreOpbl JOTMKYU K PEIICHUIO pellefHO-KOHTAKTHBIX cxeM. Perienue 4 4
JIOTMYECKHX 33]1a4 MeTo1aMu ayireOpsel Joruku. Ilpunokenue B TeOpUH MHOXKECTB.

Tema 5. Jlornka npeanuKaToB

ITonsitne npenukara. Ksantopsl. @opmyJibl JOTMKM IPEIUKAaTOB. VICTHHHOCTHBIE
3HaueHus ¢opmya. PaBHocunbHOCTh. IlpenBapeHHas HopmanbHas —Qopma.
OOm1e3HauUMOCTh M BBITOJHUMOCTH (opmyi. Csoricta. [IpoGiema paspemeHus
111 O0I1I€3HaYMMOCTH U BBIIIOJHUMOCTH, HEPA3pELIMMOCTh €€ B 00LIEM ciIydae.

Tema 6. [IpusioskeHne JOrMKM NpeANKaATOB
IIpumeHeHne A3bIKa JIOTUKM TNPEAMKATOB JUIS  3allUCM  MaTEMAaTHYECKUX 4 4
MpeJIoKEeHUH, onpeaeneHui. [locTpoeHne oTpuaTENbHbIX TPEIIOKEHHIA.

Hroro 18 18

4. YYEBHO-METOJIMYECKOE OBECHEYEHUE CAMOCTOSTEJABHONH PABOTHI
OBYYAIOLIUXCS

Temsl nst N3yuaembie Kon | ®opwmsl Meronunueckoe | @opma otyera
CaMOCTOSITEIILHOTO BOIIPOCHI -BO | camocTosTe | obecreueHue
W3y4YECHUS yac. | JbHOM
paboThI
Tema 1. Anrebpa Bynesbr pyHKInm 6 Nzyuenue Yuebuuku n Koncnekr
BbICKa3bIBaHU I JUTEpaTyp | KypHaibl B
bl O6ubnnoreke
MI'OY,
WHTEPHET
Tema 2. [Tpobnema 4 N3yuenue VYueOHble Koncnekr
Hopwmanbhbie pa3pennMocTt auTepatyp | mocoOwus,
bopMyIIBl anredpsl KYpHaJIbI




Temsbl st N3ydaembie Kon | ®opmbl Mertonuueckoe | @opma otyuera
CaMOCTOSITEIILHOTO BOIIPOCHI -BO | camocTosTe | obecrieueHue
W3y4YCHUS yac. | JbHOH
paboThI
BbICKa3bIBaHU I bl PELICHHE
3aja4
Tema 3. I'unote3bl 1 | UHIyKTUBHbBIE 4 Nzyuenue YueOHbIC Koncnekr
CIICICTBUS B anredpe | yMO3aKIIOUeHUS auTeparyp | mocoows,
BbICKa3bIBaHU I bl PELIEHUE | XKYypPHaJbI
3aja4
Tema 4. IIpunoxxenue K 4 N3yuenue YueOHble Koncnekr
[Tpunoxenue TEOPHH MHOKECTB JauTepatyp | mocoows,
anreopsl bl PEILICHUE | KYpPHAJIbI
BbICKa3bIBaHUI 3ajau
Tema 5. Jloruka [TpoGiema 6 Wzyuenne | YueOHMKH, Koncnekr
IIPEJUKATOB pasperieHus amis auTepatyp | yueOHble
0011Ee3HaYMMOCTH Bl pelIeHue | mocoOwus,
U BBIIIOJTHUMOCTH, 3aja4 Wutepuer
HEPa3peLuIMMoCThb
ee B 001IeEM
ciydae.
Tema 6. IIpumeHeHue 4 N3yuenue Y4eOHuKH, Koncnekr
[Ipunoxxenue JIOTUKU auTepatyp | yueOHble
JIOTHKH MPEIUKATOB | MIPEIUKATOB K bl pelieHue | mocoOwus,
MaTeMaTU4eCKON 3a1a4 HNurtepHer
IPaKTUKE
Htoro 28

5. ®OHJI OIEHOYHBIX CPEJCTB JJIs1 MIPOBEJEHUS TEKYIIENW U ITPOMEXYTOYHOM
ATTECTALMUMU IO JTUCHUIIJIMHE

5.1. IlepeyeHb KOMIIETEHIMH ¢ YyKa3aHHWeM J3TanoB HX (opMHpOBaHUSI B Mmpouecce OCBOEHHUS
o0pa3oBaTe/IbHOM NPOTrPaMMBbI

KOI[ N HAUMCHOBAHHNEC KOMIICTCHIIN OTanel CI)OpMI/IpOBaHI/IH

Pabota Ha y4eOHBIX 3aHATHUSAX.
CamocrosiTenpHas padora.

[1K-1. Cnoco0eH ocBauBaTh U MCIIOJIb30BaTh TEOPETUUECKHE
SHAaHUA U NPAKTUYCCKUEC YMCHHUA U HABBIKW B HpeI[MCTHOﬁ o0jacTu
IpU PELIeHUH NPpo(ecCHOHAIBHBIX 3a/1a4.

VYK-1. CnocobGeH ocylIecTBIATh MOUCK, KPUTUYECKUI aHaIU3 U
CHHTE3 HH(pOpMAIMU, TPUMEHITh CUCTEMHBINA MOJXO/ IS PELIeHUs
TIOCTABJICHHBIX 33/1a4.

Pabota Ha yueOHBIX 3aHATHSIX.
CamocrosiTenbHas paboTa.

5.2. Onucanue moka3areseili M KpUTepHeB OLCHWBAHUS KOMIETEHIMH Ha Pa3jMYHBIX ITANax MX
¢opmMupoBaHus, onucaHue MIKAJI OLEHUBAHUSA

Onenn | YpoBeHs | Ortan Onncanne nokasareneu Kpureprn [kana

Baemble| chopMupo| GOPMHPOB OLICHUBAaHUS OuenuBanus

KOMIIET | BAHHOCTH | aHUS

EHIIUHU

IIK-1 | [loporoB | PaGora na | 3uaem: KoHcnexkr, [Ixana

I} y4eOHBIX | - OCHOBHbIE NOHSTHS, ONpPENENICHUs, | IPAKTHUECKUE | OLICHUBAHUS

3aHATHUSIX. | IpaBWJAa, TEOpPEMbl M MpoOieMbl | paboThl, KOHCIIEKTa
CaMocCTOST | MATEMaTU4YECKON JIOTUKU JIOMalIHUE [IIkaya
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eJIbHas Ymeem: paboThI OLIEHUBaHU
pabora. - pemaTh 3aJa4d  LIKOJBHOTO PaKTUYECKH
Kypca MaTeMaTHKH U HUHPOPMATUKH; X 3aHATUAX
[Ixana
OLIEHUBaHMS
JIOMAIITHUX
pabot
IIponsun | 1.Pabora | 3naem: Koncnexr, [Mkana
yThII Ha - OCHOBHBIC NOHATHUS, ONPEAETICHUS, | IPAKTUYECKUE | OLlCHUBAHUS
yueOHBIX | MpaBWJIa, TEOPEMBI M TPOOJIEMBI | paboTHI, KOHCIIEKTa
3aHATUAX. | MAaTeMaTHYECKOW JIOTUKU JIOMAIlIHHe [Ikana
2.Camocto - COBpPEMEHHBIE  KOHLEMNIHH, | pabOTHI OLICHUBaHMS
ATeNbHAs | TEOPUH, 3aKOHBI U METO/IbI B 001aCTH IPaKTUYECKH
pabora. MaTeMaTH4eCKON JIOTHKH X 3aHATHUAX
NePCIEKTUBHBIC HalpaBJICHUS [Ikana
pa3BUTHS COBPEMEHHOMN HAYKH; OLICHUBAHUS
VYmeem: JOMAaIITHUX
- pewarb 3a7ayd  LIKOJILHOTO pabor
Kypca MaTeMaTHKH U UHPOPMATUKH;
- npodeCcCHOHAIBHO  pElIaTh
3aJa4d, CBSI3aHHBIE C NpPEAMETHOH
00JacTbio, C YYETOM COBPEMEHHBIX
JOCTHKEHUH HayKH;
Braoeem:
- OCHOBHBIMM METOJIaMH PELICHUs
3a1a4, CQOpPMYJUPOBAHHBIMH B
paMKax npeAMeTHOH 001acTH.
VYK-1 | [loporos | Paborana | 3mare: wmexaHusmMbl u Meronuku | TectupoBanu | Illkana
BIN yueOHBIX | IOMCKa, aHaiu3a U CHUHTe3a | €, KOHCIEKT,| OLEHUBAHUS
3aHATUSAX. | HH(DOPMAIUH, BKIIOYAIOIINE 1a00paTOpPHBI | KOHCIIEKTa
CamoCTOAT | CUCTEMHBIM  MOAX0A B 00yacTH | € paboThl [Mkana
ebpHas oOpazoBaHUs OIICHUBAHMUSI
pabora. YMmersb: PaKTUYECKH
- aHaJIM3UpPOBATH 3aj]ady, BBLACIATH X 3aHATHAX
ee 6a30oBbIe COCTaBJISIONIHE, Hlkana
OCYIIECTBIISATh JEKOMIIO3HULINIO OILICHUBaHUS
3aJauu; JIOMAIIIHUX
- HAaXOIUTh W  KPUTHYECKH pabor
aHaJIM3UPOBATh UH(pOpMAaLHIO,
HEOOXOAUMYIO IUIA perieHus
MIOCTaBJICHHON 3aJ]auu
[Iponsun | 1.Pabora 3HaTh: MexaHm3Mbl U Meroauku | TectupoBanu | Illkana
yTBII Ha MOMCKA,  aHalM3a M CHHTE3a | €, KOHCIIEKT,| OLIEHUBAHUS
y4eOHBIX nH(pOpMaLNY, BKIIOYAIOIIHIE 71a00paTOpPHBI | KOHCIIEKTa
3aHATUSAX. | CUCTEMHBI MMOAXOJ B 00NacTH | € paboThl [kana
2.CamocTo | obpazoBaHUs OIICHUBAHMUSI
ATenbHas | YMETh: PaKTUYECKH
pabora. - aHaJIM3UpPOBATH 3aj]ady, BBLACIATH X 3aHATHAX
ee 0a30BbIe COCTaBIISIOIINE, HIkana
OCYIIECTBIISTh JEKOMIIO3UIINIO OIICHUBAHUS
3aJauu; JIOMAIIIHUX
- HAaXOIUTh W  KPUTHYECKH pabor
aHAJIM3UPOBATh UH(POPMALHIO,




HEO0XO0IUMYIO IS peLeHus
MOCTaBJIICHHOU 3a1a4u

Bnamers: MexaHuM3MaMH — IIOHCKa
uHpopManuM, B TOM YHUCIE C
IIPUMEHEHHE COBPEMEHHBIX
MH(POPMAIMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

[Ixajga oneHNBAaHUA KOHCIIEKTA

Kpurepuit baubr

TexcT KOHCIIEKTa JIOTHYSCKH BBICTPOCH U TOYHO HU3JI0KEH, SICCH BECh X0 PACCYXXIACHUA 0,5

I[aHBI OTBCTBI Ha BCC IIOCTABJICHHBLIC BOIIPOCHI M3JIOKCHBI HAYYHBIM SA3BIKOM, C 0,5
MNPUMEHCHUEM TCPMHUHOJIOIUA

OTBeT Ha KaXAbId BONPOC 3aKAHUYMBATHCS BBIBOJOM, COKDAIICHHS CJIIOB B TEKCTE 0,5
OTCYTCTBYIOT (WMJIM MCIIOJIb30BaHBI OOIICTIPUHSTHIC)

Odopmrenne coorBeTcTByeT o0Opasiy. [IpeacraBnensl He0OX0AUMBbIE TaOIHIIBI U 0,5

CXCMBI

IIxana oneHUBaAHUA NMPAKTUICCKUX 3AHATHUAX

[Ixama

Iloka3zaTenu cTeneHu O6J'Iy‘leHHOCTI/I

0,5 6amn

HpI/ICYTCTBOBaH Ha 3aHATHUH, CIyliall, CMOTPCI, 3alIMChIBAJI IO JUKTOBKY, IICPCITUCBIBAII C
JIOCKH U T.II.

OTnnyaeT Kakoi-11u0o mponecc, 00BEKT H T.II. OT UX aHAJIOI'0B TOILKO TOraa, Korjaa EMy HX
MPCABABIAIOT B TOTOBOM BUAC.

1 damna

3aroMHUI OOJIBIYIO YaCTh TEKCTA, IPABUJI, ONIpeieNieHuH, (POpMYIUPOBOK, 3aKOHOB U T.I1.,
HO OOBSICHUTH HIYETO HE MOXKET (MEXaHMYECKOE 3aTIOMUHAHHE).

JleMOHCTpHPYET MOJHOE BOCIIPOM3BEICHUE N3YUCHHBIX IPaBHJI, 3aKOHOB, ()OPMYIUPOBOK,
MaTeMaTHUECKUX U MHBIX (DOPMYJI H T.IL., OJHAKO 3aTPYIHSIETCS YTO-IMNO0 OOBICHUTD.

1,5 6amnoB

OOBSICHSIET OTACJIBHBIC IIOJIOKCHMA YCBOGHHOﬁ TCOPHHU, HWHOI'Ja BBIIIOJHACT TaKHUC
MBICJIIMTCJIIBHBIC OIICpalli, KaK aHaJIM3 U CUHTC3.

OtBeyaeT Ha OOJBIIMHCTBO BOIIPOCOB 110 COACPIKAHUKO TCOpHUU, ACMOHCTPUPYS
OCO3HAHHOCTb  YCBOCHHBIX TCOPCTUYCCKHUX 3HaHI/II\/'I, IIPOABJIAA CIIOCOOHOCTE K
CaMOCTOATCIIbHBIM BBIBOJaM M T.II.

2 Oamia

UeTko U JIOTUYHO U3JIaraeT TEOPETHUECKUN maTepual, CBOOOJHO BJIAJCET MOHATUSIMH U

TEPMHHOJIOTHEH, COCOOeH K OO0OOIIEHUIO HM3JI0KEHHONW TEOPHH, XOPOIIO BUAMUT CBS3b

TEOPHUU C MPAKTUKOM, YMEET MPUMEHUTH €€ B MPOCTEUIINX CITydasiX.

JleMOHCTpHUpYET MOTHOE NMOHUMAHHUE CYTH M3JI0KEHHOM TEOPUM W IPUMEHSET €€ Ha

MpaKTUKE JIETKO U HE OCOOCHHO 3aJyMbIBAasCh. BBITIONHSET MOYTH BCE MPAKTHUYECKUE

3a/laHusl, MHOT/Ia JOMyCKasi He3HAYUTEIbHBIE OIIMOKH, KOTOPhIE CaM U UCIIPABIISET

Jlerko BBITIOJIHSET TPAKTUYECKHE 3aJaHUsl Ha YPOBHE IEpeHOca, CBOOOTHO OMEpHUpys

YCBOCHHOM TEOPHUEHN B MMPAKTUUYECKOU ESITEIBHOCTH.

OpurnHaJIbHO, HECTAHJAAPTHO NMPHUMEHSET TMOJYYCHHbIC 3HAHMUS HA MPaKTUKE, (POPMUPYS

CaMOCTOSITENIbHO HOBBIE YMEHHUS Ha 0a3e MOTy4YeHHBIX paHee 3HaHUN U CPOPMUPOBAHHBIX
MEHUH 1 HaBBEIKOB.

IlIkaja oueHMBaHUA AOMALIHEH padoThl

Kpurepuit baubr

Pemenne nornyecku BRICTPOCHO M TOYHO M3JI0KEHO, SICEH BECh X0 PACCYKIECHUS 0,5

[IpencraBieHo perieHre 3a/1a4 HECKOJbKUMU CIoco0aMu (€cau 3TO BO3MOXKHO) 0,5

OTBeT Ha KaXKJpli Bompoc(3aaHKe) 3aKaHUYMBaThCsl BBIBOJIOM 0,5
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Odopmnenne cooTBeTcTBYeT 00pasity. IIpencraBieHpl HEOOXOAUMBIE TAaOIUIIBI U 0,5
CXEMbI

5.3. TunoBble KOHTPOJIbHbIE 3aJaHUSI UM HHbIe MaTepHAJIbl, HEOOXOAMMbIE JISI OLEHKH 3HAHMI,
YMEHHUil, HABBIKOB M (WJIH) ONbITA JAeSTEJbHOCTH, XAPAKTEPU3YIIIUX IJTanbl (GopMUpOBaHMS
KOMIIeTeHIIUil B Ipolecce 0CBOECHHsI 00pPa30BaTeILHOI MPOrpaMMbl

IIpumep 3axanus 1J1s1 NOATOTOBKY KOHCIIEKTA
Tema 1. Anrebpa BbICKa3bIBaHUI
3ananue. [loAroToBUTH KOHCHEKT 10 TeMe «byeBbl GyHKIUN
Bomnpocsr:
1. MHuoxecTBa, OTHOLICHUS, PYHKLINH.
1.1. IlonsiTue MHOXECTBA.
1.2. BxiroueHue U paBEHCTBO MHOYKECTB.
1.3. Omnepanuu HaJ MHOKECTBAMH.
1.4. bunapHbie OTHOIICHHS U (PYHKLIUH.
1.5. TlonsiTue n-apHOTO OTHOIICHUS.
2. bByneBbl pyHKIIMHU OT OJHOTO U JABYX apryMEHTOB.
2.1. Ilpoucxoxaenue byneBbix GyHKIU.
2.2. ByneBbl (hyHKIIMH OT OJTHOTO apryMEHTA.
2.3. ByneBbl pyHKIHMH OT IBYX apryMEHTOB.
2.4. CgoiicTBa AM3BIOHKIIMU, KOHBIOHKIIUU U OTPUIIAHUS.
2.5. CBoiicTBa 5KBUBAJICHTHOCTH, UMIUIMKAIIUN U OTPULIAHUS.
2.6. Bripaxenue ogaux BysneBrix ¢yHKIMiA yepe3 Ipyrue.
JIuteparypa:
Maremartnueckas jgoruka: Yueonoe nocooue / Urommu B.U. - M.:HUL] UH®PA-M, 2017. - 398 c.
URL: http://znanium.com/catalog.php?bookinfo=543156 .

Ipumep 3axaHuii NPAKTUYECKOH PadOTHI
Tema: KBaHTOpBI OOIIIHOCTH U CYLIECTBOBAHUS
CryzneHT NOoJKeH:
3HaTh:
- OIIPEJIEJICHUS [TOHATHSI KBAHTOPOB;
- IpaBUJIa IPUMEHEHUSI KBAHTOPOB OOIIIHOCTH U CYLIECTBOBAHUS;
YMETH:
- aHaJIM3UPOBATH KBAHTOPHI B BHICKA3bIBAHMSI,
- IPUMEHSATh KBAaHTOPbI OOLTHOCTH U CYIIECTBOBAHUS.

IMpumep noMalHero 3agaHus
Tema. AnreOpa BeICKa3bIBaHUI

1. ITokaxkute crpaBeUIMBOCTb (HOpMYIT: a) ANB=AvB.g) AvB=A4AAB;gA=B = 4B r)
A<B =(A=B) A (B=A).

2. Haitnure 3HaYCHUS JIOTUYECKUX BBIPAKEHUH.

a) (1vl) v (1v0); r) (0 A1) AL, xK) ((IA0) v (1A0)) v1;
0) ((1v0) v1) v1; n) IA (1IA1) Al; 3) ((1A1) vO) A (OV1);
B) (Ov1) v (1v0); e) (1v0) A (1A1)) A (OV1); 1) ((0A0) VO) A (1v1).

3. Kakoe TokecTBo 3anucano HeBepHo: a) Xv X = 1; 2)XvXVvXVvXvXvX=1; 3) XAXAXAXAX=X ?

4. Onpenenure, KakUM 3aKOHaM aireOpsl 4yucel (COueTaTelIbHOMY; IEPEMECTUTENIbHOMY;
pacripe/leIuTeIbHOMY; aHAJIOTa HET) COOTBETCTBYIOT CIIEIyIOIINeE JIOTHYECKUE ToXkAecTBa: a) AVB = BVA; 6)
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(AAB)AC = AA(BAC); B)AV(BAC) = (AVB)A(AVC); 1) (AVB)AC = (AAC)V(BAC).

5. CocTaBHOE BBICKA3BIBAHHC HA3BIBACTCS TOXIACCTBCHHO-JIOXKHBIM, C€CJIM OHO IMPUHHUMACT 3HAYCHUA
«JIoxkb» Ha Bcex Ha60an, BXOAIINX B HET'O ITPOCTBIX BBICKA3bIBaHMI. prOCTI/ITe CICAYIOIICC BRIPAXKCHUC

¥ [IOKA3KUTE, 9TO OHO TOXIECTBEHHO-IOXHOE. (AABA B ) v (AA 4 ) v (BACA € ).

KpaTtkue Teopernueckne cBegeHHs

BripaxkeHue «1is Bcex x» («Iiist TF000T0 X», «UISL BCIKOTO X») HA3BIBACTCS KEAHMOPOM 0OUHOCMU
(6ceobwnocmu) 1 0003HAYAETCS CUMBOJIOM VX.

Bripaxkenue «cymiectByeT x» («Iiasi HEKOTOPBIX X», «HAMAETCS X») Ha3bIBACTCA K8AHMOPOM
cywecmeoganusi 1 0003HAYAETCS CUMBOJIOM Jx .

[IpunuceiBanue (cmepeau) K MpeauKaTy KBaHTOpa OOIIHOCTH WJIM CYIIECTBOBAaHHUS Ha3bIBAETCS
olepalnuei Hagewusanus K6AHMoOpa WIN CE:A3bI6AHUS KEAHMOPOM, a IEPEMEHHAs X IIPU 3TOM Ha3bIBACTCS
C853aHHOU TIEPEMEHHOI.

BrickaspiBanue «Jljis BceX Xx BBINMONHSECTCS Tpeaukar P(x)» OynemM 3amuchiBaTh MPU TTOMOIIN
CUMBOJIOB VX P(x).

BrickasbiBanne «CylecTByeT TaKoe X, YTO BBINONHsETCS Mpeaukar P(x)» 3anuceiBaercsa IxP(x) .

Kpome kBaHTOpPOB OOLIHOCTH W CYIIECTBOBAaHUS B MaTE€MAaTHUKE JUIsl COKPAIICHHUS 3alucedl 4acTo
UCIOJIB3YIOT KBAHTOP CYIIECTBOBAHUS M €IUHCTBEHHOCTU. OO03HAYAIOT ero CUMBOJIOM 3 !x.

[Ipemnoxenue «CymecTByeT TOYHO OAMH X, oOjagaromuii CBOMCTBOM P(x)» 3amuchiBaeTcCs
cienyromum oopazom: I!xP(x).

BrickassiBanue Vx P(x). OHo o3Hauaer, uro «He 1ist Bcex x BBINOJNHSETCS CBOMCTBO P». DTO
BbICKa3bIBaHUE MOHUMaeTcs Tak: «CyIiecTByeT x (X0Ts Obl OMH), UIsl KOTOPOT'O HE BBINOJIHAETCS CBOMCTBO
P». TlocnesiHee BBICKA3bIBAHUE MOXKHO 3aIIHCaTh ¢ MOMOIIBIO KBaHTOpa 3x P(x).

CrnenoBaTebHO, UMEET MECTO PaBHOCHIBHOCTh Vx P(x) = JxP(x).

BrickasbiBanue JxP(x) o3Hadaer, uTo «He cylecTByer X, Uil KOTOPBIX BBIIIOJIHSAETCS CBOMCTBO P».
OTO0 BBICKa3bIBaHME PABHOCWIBHO cieayromemy: «/lis Bcex x He BbIIonHsAETCS cBOMCTBO P». Ilociennee
BBICKA3bIBAHME MOXKHO 3amucaTh B CUMBOJax Vx P(x). o

Takum 006pa3om, UMeeM paBHOCWIBHOCTh JxP(x) = Vx }Tx)

Ilpasuno. Ilpu oTpullaHUM BbICKa3bIBaHUS ¢ KBAHTOPOM, KBAHTOP OOILTHOCTH MEHSETCS Ha KBAHTOP
CYILECTBOBAaHMSI 1 HA00OPOT, a 3HAK OTPULIAHUS IEPEHOCUTCS Ha BbIpaXKEHHE, CTOSIIIEE 110 3HAKOM KBaHTOPA.

3aganus

1. Kakue KBaHTOpBI COZIEpKaT CIeTyIOIINe BHICKA3bIBAHUSA: a) BCE I€PEBbsI ABISAIOTCS PACTEHUAMU; O)
CYIIECTBYIOT YETHBIC YHCIIa; B) B JIIOOOM TPEYTOJILHUKE CyMMa JUTHH JIByX CTOPOH OOJIbIIE JTHHBI TPEThEH
CTOPOHBI; T') 000 HaTypaJlbHOE YHCIIO SIBJISIETCS LIENbIM; ) CYLIECTBYIOT OJIHO3HAUHbIEC YHCIIA; €) HaliieTcs
TaKO€ YUCJIO JEHCTBUTEIBHOE YHCIIO, KOTOpoe Ooiblie 3; K) XOTsA Obl OJHO M3 YHUCENl BTOPOTO JECATKA
JenuTcs Ha 3.

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

3. Jansl nByxMecTHbIe mpeaukatsl: P (a, b): «cymma nByx uucen a u b He menble a»; Q (a, b):
«TPOU3BEACHHE IBYX YHCEIN a U b He MeHbIe a»;. CHopMynupyiiTe BEICKa3bIBAHUS, HMEIOIIUE CIIEIYIONIYIO
CTPYKTYpY:

a) (Va,beN) P (a, b); 0)(VaeZ)(3b eN) P (a, b); B)(Vbe Z)( I a eN) P (q, b);
r) (3a,beN) Q (a, b); n) (VaeZ)(3b eN) Q (a, b); e) (Vbe Z)(F a eN) Q (a, b).

4. JTaHbl peanKatel: A (X): «4UCIIO X SBISETCA LEeNbIM»; B (X): «TpeyroibHUK X paBHOOEIPEHHBIN,
C (y): «9ucIo x SBISIETCS TMOJIOKUTENEHBIMY. O0pa3yiiTe N3 HUX BCEBO3MOKHBIC BEICKA3bIBAHUS ITPH IIOMOTIIH
CJIOB «BCSIKUI» («ITH00011», «KaXIblii») WIN «HalAETCS» («CYIIECTBYET», KHEKOTOPBIE», «XOTS OBl OJIHHY).

5. BBIABUTE JIOTMYECKYIO CTPYKTYPY CIEAYOIINX BBICKA3bIBAHUN:

a) JUI1 HEKOTOPBIX HAaTypaJIbHBIX 3HAUEHHUH Yy BEPHO PaBEHCTBO 4-y=4+y;

0) mpu T000M IEHCTBUTEIFHOM YHCIIE X BEpHO HepaBeHCTBa [X[>0;
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B) CYIIECTBYET HATypaJIbHOE YHCIIO, KpaTHOE 5;

') HEKOTOPBIC YETHIPEXYTOILHUKH SBIISIOTCS MPSMOYTOIbHUKAMU;

1) BCSIKOE YHMCJIO JCIIUTCS CaMO Ha ce0sl;

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

’K) CYIIECTBYIOT TaKHe HaTypaJbHbIC YUCHA a U b, uTo ab=12;

3) JUTst JIFOOBIX JIEHCTBUTEILHBIX YUCEI X U Y CYIIECTBYET TaKOE JCHCTBUTEIHHOE YUCIIO Z, U4TO X < Z
<y.

6. ChopmynupyiTe Kaxaoe U3 CICAYIONIMX BBICKAa3bIBAHWW B BHJIC KOHBIOHKIIMU W HAWAHTE WX
3HAYCHUS UICTUHHOCTH:

a) Kaxa0e 13 uncen 2, 3, 4 yIoBIeTBOPSIET HEPABEHCTBY X < 4;

0) Bce anmeMeHThl MHOKecTBA X = {1, 2, 3, 4, §, 12, 16} aBnstoTcs nenurensiMu yucia 16;

B) JTF000M TPEYTOJIBHUK COACPIKUT JIBA OCTPHIX YIJIa;

I') KOPHHU ypaBHeHH X*=3 U X’=4 ABNAIOTCA PAlHOHAILHBIMY YHCIAMH;

7. ChopmynupyiTe KaKaoe M3 CICAYIONIMX BBICKA3bIBAHWK B BHUJC JU3IBIOHKIIMU W HAWIUTE HX
3HAYEHUSI ICTUHHOCTH:

a) HEKOTophIe uncia ux MHOkecTBa X = {11, 12, 13, 14, 15}, kpatasl 3;

0) xoTst Ob1 071HO U3 uncen 1, -1, 3, -3 sBIsIeTCS KOPHEM ypaBHEHUS

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

B) HEKoTopble umcia u3 MHoxectBa X={1; 0; -2,5; 1,(3)}aBnstorcs OTpHULATEIbHBIMU
panMoOHATBHBIMH YHCIAMU;

I) CYIIECTBYET JBY3HAYHOE HATYpallbHOE YUCIIO, SBJSIOIIEECs pelleHreM ypaBHeHus x> = 121 u x-
6=5.

8. Kakue u3 crienyrommux BbICKa3bIBAHUN PABHOCHIIbHBI KOHBIOHKIIMH, a KAKWE — TU3BIOHKIIUU
BBICKQ3bIBAaHMI1?

a) Bce nHu oKTs10ps ObUIM JOXKAJIMBBIMU;

0) HEeKOTOpBIE HATYpaJIbHBIE YUCIIa MEHBIIE 5;

B) CYIIECTBYIOT HEYETHBIC YHCIIA;

T) 110001 TPEYTONIbHUK SBISIETCS MPSMOYTOIbHBIM;

1) BCIKUH paBHOCTOPOHHUH TPEYTOJIBHHUK SIBISICTCS PAaBHOOCAPEHHBIM;

€) HalyTCsl MPSIMOYTOJIBHUKH, KOTOPBIE SBIISIOTCS POMOaMU;

) XOTs OBbI OJTHO |3 uncen 4, 6, 8, 9 ABIAETCS KBAPATOM IIEJIOTO YUCIIA;

3) HalIeTCsA TPEYTOJIbHUKH, B KOTOPBIX XOTs OBl OJIHA CTOPOHA SIBISIETCS] BBICOTOM.

IIpuMepHBIH CIHCOK BONPOCOB K 3a4€eTy

1. Beicka3piBanus. Jlornueckue omnepauuu. Otpunanue. JuzbroHknus. Konbronkuus. Vmmnukanuys.
TaGnuiel HICTUHHOCTH.

2. llonsarue ¢popmyinbl anreOpsl BbIcKazbiBaHUI. PaBHOCHIBHOCTE (hOpMYIL.
JlokazarenbcTBO 0a30BBIX PABHOCHIBHOCTEH.
3aKOH IBOMCTBEHHOCTH.
Teopema 0 TOXKAECTBEHHON UICTUHHOCTH CYyMBI.
TeopeMa 0 TOKAECTBEHHON MCTUHHOCTH 3JIEMEHTAPHON CYMMBI.
Teopema 0 TOXAECTBEHHOH JIO)KHOCTH 2JIEMEHTAPHOTO ITPOU3BEICHUS.
CoBepilieHHbIE HOpMaJIbHbIE (DOPMBI.
9. Teopema o CylIeCTBOBaHHM U €IMHCTBEHHOCTH COBEPIICHHOM HOpMalIbHON (OPMBI.
10. Ilpsamas u oOpaTHas TeopeMbl, TPOTUBOMIOJIOKHAS U 00paTHasi K MPOTUBOMOIOKHONU TeopeMe.
11. Mertoapl MaTeMaTUYECKUX JOKA3aTEIbCTB.
12. Tlpumenenue anreOpbl BBICKA3bIBAHUM K OTMMCAHHUIO PEIICHHO-KOHTAKTHBIX CXEM
13. O6mee onpeneneuue popmyisl. OnpeneneHue BHIBOAUMBIX (GOPMYIL.
14. Teopema nenykuuu.
15. Ilonsarue npenukara. KBaHTOpEI.
16. dopmysbl TOrHKY NpeauKaToB. ICTHHHOCTHBIE 3HaU€HUs! (OPMYIL.
17. PaBHOCHIBHOCTS.
18. IlpeaBaperHast HopMaibHas GpopMma.

PN W
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19. OOGme3HaYUMOCTh ¥ BBITOJTHUMOCTE (hopmys1. CBolcTBa.

20. IIpobGiema paspemieHust g OOIIE3HAYMMOCTH U BBIIOJHUMOCTH, HEPA3pEIIMMOCTh €€ B 00IIeM
ciydJae.

21. IlpumeHeHHe A3bIKA JIOTUKH MPEIUKATOB IS 3aIICH MAaTEMaTHUECKUX MPEUIOKEHUH, ONpeieTICHUH,
MOCTPOCHHE OTPULIATEIBHBIX MPEATIOKECHUH.

5.4. MeToanuyeckne MaTepuaJibl, OoNpeaessiloniue NMpoueaypbl ONeHNBAHUSA 3HAHWH, YMEHUN,
HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH, XapaAKTePU3YIOIIMX 3TaNbl (JOPMUPOBAHUSA KOMIIETEHINH

MakcuManbHOE KOJIMYECTBO 6aHHOB, KOTOPOC MOIKHO H36paTB B TCUCHHC CCMCCTpa 3a HAIIMCAHUC
KOHCIICKTOB, pa60Ty Ha JICKHMOHHBIX U MPAKTUYCCKHUX 3aHATUAX — 80 OaytoB.

Ilpoyedypa oyenusanus 3HAHUL U YMEHUL COCTOUM U3 CLEOVIOWUX COCMABHBIX INEMEHMO8.
PaboTa npakTHueCKUX 3aHATHIX — 70 2 0aJUIOB 3a 3aHATHE.
MakcumanbHbii 6amt — 40 6aytoB
2. Yder pe3yJIbTaTOB CaMOCTOATEIHLHOU PaboThI
- nomarnrHue padoTsl — 10 30 6amioB
- KOHCIIEKTHI — 710 10 6amioB
MakcumanbHbii 0amt — 40 O6aa.
3. Yder pe3ynpTaToB caun 3adeTa. MakcuManbHbIA 0ayt — 20 6auioB

Tpebosanus k 3auémy:

K 3auery nomyckaroTcs CTYyE€HTBI, OTYMTABIINECS 10 IPAKTUYECKUM 3aHATUSM 10 MaTEMAaTHYECKOI
noruke. Ha 3auer BBIHOCHTCS MaTepHall, W3JIaraeMblii B JICKIIMOHHOM KypCc€ M pacCMaTpUBaeMblid Ha
MPAKTUYECKHX 3aHATUAX. O0s3aTeIbHBIM TPEOOBAHUEM SBIISETCS YMEHUE COCTABISATH TUIaH PEIICHUs 3324
Y YE€TKO BBITIOJHATH €r0 («OBICTPO» BHITIOJIHUTH 33/IaHKE B IPUCYTCTBUU MpenoaaBares). [IpeasaputensHo
CTYJEHTBI 3HAKOMSTCS C IPOTrPAaMMOI Kypca U CO/Iep>KaHHeM BOIPOCOB, a TAKKe ¢ HA0OPOM 3JIeMEHTapHBIX
3aJ1a4, KOTOpBIE MIpeIaratoTcs Ha 3a4eTe.

Ixana oueHUBaHUA 32a4€Ta
banisl Kputepuu oneHuBaHuUs

0-4 6amnoB OTaU4aeT KakoK-JInO0 mporecc, 00bEKT U T.I. OT UX aHAJIOTOB TOJBKO TOT/A, KOT/Ia eMY HX|

NPEIBSBISIIOT B TOTOBOM BHUJIE.

5-8 6anoB [[leMOHCTpUPYET OJTHOE BOCTIPOU3BEICHHE U3YUEHHBIX MIPAaBUII, 3aKOHOB, ()OPMYIHPOBOK,

MaTeMaTHYECKUX U MHBIX (DOPMYJI H T.IL., OJHAKO 3aTPYIHSIETCS YTO-TMO0 OOBICHUTD.

0-12 OOBsCHSET OTAETbHBIE IOJOXKEHUS YCBOCHHOW TEOpUH, HMHOIZA BBINOJHAET TaKue

0asIoB MBICITUTEIIBHBIC OTIEPAIINH, KaK aHaJH3 U CHHTE3.

OTBeuaeT Ha OOJBIIMHCTBO BOIPOCOB IO COJEPKAHUIO TEOPUH, JIEMOHCTPUPYS

OCO3HAHHOCTh ~ YCBOCHHBIX TEOPETHUYECKUX 3HAHUH, TMPOSBISAS  CIIOCOOHOCTh K

CaMOCTOSITEJIbHBIM BBIBOJAM H T.II.

13-16 YeTKo M JOTMYHO M3JIaraeT TEOPETUYECKUN MaTepuas, CBOOOIHO BIa/JEET MOHATUAMU U

Oaia TEPMUHOJIOTHEN, CITOcCOOeH K OOOOIICHHIO HM3JI0KEHHOW TEOpUH, XOpPOILIO BUAMT CBS3b

TEOPHUH C TPAKTUKOM, YMEET MPUMEHUTH €€ B IIPOCTEHIIINX CITydasX.

JleMOHCTpHpYET IOJIHOE TOHMMAaHWE CYTH H3JI0)KEHHOW TEOpUH U TNPHMEHSeT €€ Ha

MpPaKTUKE JIETKO W HE OCOOCHHO 3a/JyMBIBAsICh. BBITIONHSIET MOYTH BCE MPAKTHYECKHE

3aJlaHMsl, THOTJIA JIOMYCKasi He3HAYMTEIIbHbBIE OIMOKH, KOTOPBIE caM M HCIPABJISIET

17-20 Jlerko BBIMOJHSAET MpPaKTHUYECKHE 3a/JaHUs HAa YPOBHE IEpeHoca, CBOOOAHO Omepupys

YCBOEHHOM Teopuell B MPaKTUYECKON JeATEIbHOCTH.

OpUTHHAIBHO, HECTAHIAPTHO MPHMEHSET IMOJyUYeHHBIC 3HAHUS Ha MpaKTHKE, (HOpMUPYS]

CaMOCTOSITENIbHO HOBbIE YMEHHsI Ha 0a3e MOJy4YeHHbIX paHee 3HaHUH U CPOPMUPOBAHHBIX|
MEHHUU Y HaBBIKOB.
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HToropasi mkaJja oneHUBaHUS Pe3yJbTAaTOB OCBOCHUSA NUCIHUIIJIMHBI

NroroBas olieHKa Mo JUCHUIUIMHE BBICTaBJISETCS MO MPUBEIECHHON HUXke mikaie. [Ipu BeicTaBieHUN
WTOTOBOM OIICHKHU MPETOo/IaBaTesieM YUUThIBaeTCsA paboTa 00yJaronierocs B TeYeHUE OCBOCHUSI TUCIIUTTNHEI,
a TaK»Ke OLICHKa M0 MPOMEXYTOYHOM aTTecTaliu.

KonnuecTBo 6ayios OrneHka o TpaAUIIMOHHON HIKaJe
81-100 3a4TeHo

61-80 3a4TeHo

41-60 3a4TeHO

0-40 He 3auteHo

6. YYHEBHO-METOANYECKOE U PECYPCHOE OBECIIEYEHUE JUCLHUIIJINHBI
6.1. OcHoBHas uTEepaTypa

1. Urommn, B. U. Jloruka ¢ aneMeHTaMu MaTeMaTHIECKOM JIOTHKH : yaeOHuk / B.W. UrommH. - MockBa
: TH®PA-M, 2023. - 418 c. - (Boicmee oopazoBanue). - DOI 10.12737/1856361. - ISBN 978-5-16-017468-
6. - Tekcr : smektponHbii. - URL: https://znanium.ru/catalog/document?id=455472 (mara oOparieHus:
29.01.2025). — PexxuMm goctyra: 1o noAMnucKe.

2. Urommn, B. . Matemaruueckas noruka : yuedHoe nocodue / B. W. Urommn. - Mocksa : UHOPA-
M, 2023. - 399 c. + Jlon. maTepuaisl [DneKTpoHHBIN pecypc]. - (Briciiee o6pa3oBanue: bakanaBpuar). -
ISBN 978-5-16-011691-4. - Tekct : anexktponnsiii. - URL: https://znanium.com/catalog/product/1902069
(mara obpamenus: 29.01.2025). — Pexxum ocTyma: mo moAmnucke.

3. Ilpyukos, A. B. MatemaTndeckasi Toruka U Teopusi anroputmoB: yueoHuk / A. B. [Ipyukos, JI. JI.
Bonxkosa. - MockBa: KYPC: UH®PA-M, 2023. - 152 c. - ISBN 978-5-906818-74-4. - TekcT : 3JIeKTPOHHBIH.
- URL: https://znanium.com/catalog/product/2038241 (nara obpamenus: 29.01.2025). — Pexxum noctymna: mo
MOJIITUCKE.

6.2. JlonmostHUTEIbHAS JIUTEPATypa

1. DI'nanckuii, H. Y. JluckperHas MaTemMaTuKa: NpUKJIAJHbIE METOJbl TEOPUHU MHOXKECTB, MOJCYETA U
npeaCcTaBIeHU MHPOPMAITMK U MAaTEeMaTHIECKOH JIOTUKH : yuyeOHoe mocodue / H.U. I'nanckuii. - Mockaa :
NHOPA-M, 2023. - 466 c. - (Beicuiee oopazosanue). - DOI 10.12737/1414881. - ISBN 978-5-16-018854-6.
- Teker : osnmektponnbii. - URL: https://znanium.com/catalog/product/2051471 (mata oOpaieHus:
29.01.2025). — Pexxum poctyma: Mo HOJMHCKE.

2. 3aja4yM U yOpaxHEHHs 10 MaTEMAaTUYECKOM JIOTUKE, AUCKPETHBIM (PYHKIHUAM U TEOPUH AJITOPUTMOB /
M. M. I'nyxos, O. A. Koznutun, B. A. Illanomxukos, A. b. Iumkos. - 3-e u3xa., crep. - Cankr-IlerepOypr :
Jlans, 2022. - 112 c. - ISBN 978-5-507-44852-4. - Tekcrt : 3neKTpOHHBIH // JIaHb : 371€KTpOHHO-0MOIMOTEUHAs
cuctema. - URL: https://e.lanbook.com/book/247400 (nata o6pamenus: 29.01.2025). - Pexxum noctymna: st
aBTOPH3. IIOJI30BATEIIEH.

3. 3103bK0B, B. M. BBeienue B MaTeMaTH4eCKyto JOTHKY : yueOHoe nocobue / B. M. 3103bK0B. - 2-€ u31.,
ucnp. - Cankr-IlerepOypr : Jlanb, 2022. - 268 c. - ISBN 978-5-8114-3053-6. - TekcT : 3nekTpoHHbIi // JlaHb
. DJEKTpPOHHO-OMOmMoTeuHas cucrema. - URL: https://e.lanbook.com/book/213008 (mata oOGparieHus:
29.01.2025). - Pexxum mocTyma: Jijisi aBTOPH3. TIOJIb30BATEIICH.

4. JInxtapaukos, JI. M. Martemarnueckas noruka. Kypc nekuuil. 3ajauHUK-NIPaKTUKYM U PELICHUS :
yuebHoe nocobue / JI. M. Jluxtapauxos, T. I'. CykaueBa. - 4-e u3n., crep. - Cankr-IlerepOypr : Jlanp, 2022.
- 288 c. - ISBN 978-5-8114-0082-9. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMOTeYHas cUcTeMa. -
URL: https://e.lanbook.com/book/210281 (mara oOpamenusi: 29.01.2025). - Pexum nocryna: aias aBTOPU3.
I0JIb30BaTENIEH.

5. Marpocos, B. JI. Marematuueckas yioruka : yaeonuk / B. JI. Marpocos, M. C. Mup3oes. - Mocksa :
ITpomereit, 2020. - 228 c. - ISBN 978-5-907244-03-0. - TekcT : »1eKTpoHHBIA // JlaHb : AJIEKTPOHHO-
oubnuoteunas cucreMa. - URL: https://e.lanbook.com/book/165998 (mara obpamenus: 29.01.2025). - Pexxum
JOCTYIIA: JIIsl aBTOPU3. OJIb30BaTENEH.

6.3. Pecypchbl nHpOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « AHTEepHeT»
1. Maremaruueckas Jioruka. YueOHslii kype. [Dnextponssiii pecypc] — HOY UHTYUT Pexum
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nocrymna: https://intuit.ru/studies/courses/2308/608/info
2. BBeneHue B MaTeMaTH4YeCKOE MOJCTUPOBaHUE YUeOHBIN Kypc. [DnekTpoHHbIN pecype] — HOY
MHTYUT Pexxum noctymna: https://www.intuit.ru/studies/courses/2260/156/info
3. DnekTpoHHO-OMOMMOTEYHAs cucTema Jlanb https://e.lanbook.com
4. 00O «DnekTponHoe n3aaTenbcTBO FOpaitT» https://urait.ru

7. METOIUYECKHUE YKA3AHUSA 110 OCBOEHHUIO JTUCHUIIJINHBI
Meroandeckue peKOMEHAALMH 110 TOATOTOBKE K IPAKTUYECKUM 3aHATHSM.
Metoanyeckre peKOMEHIAUH 10 OPraHU3aLUU CaMOCTOSITENbHON pabOThI O AUCLUILIMHAM.

8. HHOOPMALIMOHHBIE TEXHOJIOTUHU JJISI OCYIECTBJIEHUSI OBPA3OBATEJIBHOI'O
MPOLIECCA O JUCHUILJIMHE

JInueH3uoHHOE MPorpaMMHoe odecreyeHue:
Microsoft Windows
Microsoft Office

Kaspersky Endpoint Security

NudopmannoHHbie CIPABOYHbIE CHCTEMBbI:
Cuctema TAPAHT
Cucrema «Koncynprantl Iroc»

[Tpodeccuonanbabie Oa3bl JAHHBIX
fegosvo.ru  — Tlopran ®DenepaibHBIX TOCYJAPCTBEHHBEIX 00pa30BaTCIbHBIX CTAHJAPTOB  BBLICIICIO
o0Opa3oBaHus
pravo.gov.ru - OdurmansHblii MHTEpHET-IOPTAJ IPABOBOM MHGMOOPMAILUH
www.edu.ru — @epepanbHbiii mopTan Poccuiickoe oOpa3oBaHue

CBoOOIHO pacrpocTpaHseMoe MporpaMMHOE oOOecredyeHre, B TOM 4YHCIE OTEUeCTBEHHOTO
IIPOU3BOJICTBA

OMC IIneep (s Bocripou3BeAeHHs DIEKTPOHHBIX Y 4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHBI

MarepuanbHO-TEXHUYECKOE 00ecTieueHre JUCITUTUTMHBI BKITIOYAET B CEOsI:

- yueOHblE ayJUTOPUU [UIS TIPOBEJNEHUS YYEeOHBIX 3aHSITHUN, OCHAIIEHHBIE O0OpYIOBaHUEM U
TEXHUYECKUMH CPEJICTBAMH OOyYEHHs: y4eOHON MeOeNbio, JOCKOM, IEMOHCTPAIMOHHBIM 000pYIOBaHHUEM,
MEPCOHAIBHBIMUA KOMIIBIOTEPAMH, IPOEKTOPOM;

- TIOMEIICHHWS [UIi CaMOCTOSITEIbHOW palOoThl, OCHAIICHHBIE KOMIBIOTEPHOW TEXHUKOU C
BO3MOXXHOCTBIO TOJKIIOYeHHeM K ceTn «lHTepHeT» u oOecrmeueHneM J0CTyma K OSJIEKTPOHHOM
nH(popMaLMOHHO-00pa30BaTENbHON cpesie.
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