[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:




|. AHHoTanMa

1. lleap u 321294 JTUCHHUILINHBI

Ilenpto ocCBOEHHS AWCHUIUIMHBI SBISCTCA. OOeCIeYeHHe HE0OXO0IMMOTO
YPOBHSI TEOPETUYECKON M MPAKTUIECKON MOATOTOBKH ISl YCIICIITHOW pean3aliuu
Oyaymieit npodecCHOHAIBHOM JAEATEIbHOCTH TI0 00YYEHUIO0 MaTEMaTUKE MJTIIINX
IIKOJIbHUKOB.

3az:aanI/I OCBOCHMA JUCHUITIINHBI SABJIAIOTCA:
- PaCKpbITh MUPOBO33PCHUYCCKOC 3BHAYCHUC MaTEMAaTUKU, YFHY6I/ITB npeacTaBJICHUC O
PO U MCCTC MAaTCMATUKH B U3YYCHHUU OKPYKAIOUICTO MHPA,

- c¢(opMHUPOBATh CUCTEMY HEOOXOAMMBIX MaTEMaTHUECKUX 3HAHUM, COCTaBIIAIOLINX
TEOPETUYECKYIO0 OCHOBY HAaYaJILHOTO Kypca MaTeMaTHKH, COPMUPOBATH YMEHUS M HABBIKH UX
IPUMEHEHH B PELICHNH NPo(eCcCHOHANBHBIX 33/1a4;

-  Ppa3BUTh YMEHHS CaMOCTOATEIBbHOM pPabOThI C MaTeMaTHYSCKOH
JUTepaTypo: ydeOHUKaMH, y4eOHBIMU ITOCOOUSMH H T.II.

- pa3BHBaTh CIHOCOOHOCTh K aHaIM3y U pediekcun CcoOCTBEHHOM
1poheCCUOHAIBHON JISATEIIBHOCTH C MENbI0 €€ COBEPIICHCTBOBAHMS U TTOBBIIIICHUS
KBaJTU(DUKALIUH.

2. Mecto mucuuimuinibl B cTpykrype OOII

JlaHHas QUCHMIUIMHA SIBISIETCS AJIGKTUBHOM JUCIMIUIMHOW y4eOHOTo IulaHa,
Bxoasmier B bnok 1. JImcoummaer «O0s3aTenbHas 9acThy. JIUCIUIIINHA CBSA3aHA C
JPYTUMH YacTsIMA OOpa30BaTENIbHOM MPOrpamMmbl (IUCUUILUIMHAMU U TPAKTUKAMU):
«Ileparoruka», «llcuxonorus», «MeToauka mpenogaBaHUs MaTEMaTHUKW,
«MH(pOpMaALIMOHHO-KOMMYHHMKALIMOHHBIE ~ TEXHOJOIMM B NPO(PECCHOHAIBHOU
JESITETLHOCTIY, YIEOHBIE U TTPOU3BOICTBEHHBIC MIPAKTUKU. TPeOOBaHUS K «BXOTHBIM)
3HAHUSM M YMEHHMAM OOYYarolerocs, HEOOXOMUMBIM TIPU OCBOCHHU JTAHHOM
JUCLIATUIMHBL. UMETh MPECTaBICHUE O MHOKECTBAX HATYPAJIbHBIX, PAllMOHAIbHBIX
U JICUCTBUTENIBHBIX YHCEN, apu(PMETUYECKHX JACUCTBUSAX HAJ YHCIAMH, O
YHUCJIOBBIX BBIPAKECHHUSIX W BBIPAKEHUSX C TEPEMEHHOW; O (PYHKIIMOHAIBHON
3aBUCUMOCTH, OO0 ypaBHEHUSX W HEPaBEHCTBAX U CMOCO0AX HX PEHICHHS; O
reOMETPUYECKUX (PUrypax u ux CBOMCTBax (IJIOCKUX U MPOCTPAHCTBEHHBIX); O
JTIOKA3aTelIbCTBE MATEMATUYECKUX YTBEPKICHUN; O TEKCTOBBIX apU(METUUECKUX U
reOMETPUYECKUX 3a/1a4aX U Croco0ax ux peuieHus. MiIMeTh OlIeHKY IO MaTeMaTHKe
3a Kypc CpefaHeid IIKOJbI He HIKE «4». JIMCUMIUIMHBI U TPAKTUKU, 1T KOTOPBIX
OCBOCHME JTAHHOW TUCIUIUIMHBI HEOOXOJMMO Kak MpesecTByromiee: «Meroanka
npenojaBaHus ~ mMareMmatuku», «Pabora megarora ¢ 00y4aroIIMMUCH,
UCIIBITBIBAIOIIMMU  TPYJHOCTA TIpU  HM3Y4YEHUU MareMmaTtuku», «Pa3zButue
MIPOCTPAHCTBEHHBIX MPEACTABICHUNA MJIAJIIINX IIKOJIBHUKOB B TIPOIIECCE OOYUCHUS
MaTeMaTHUKe», y4eOHbIe W TMPOU3BOJICTBEHHBIC MPAKTUKU, MOJTOTOBKA BBITYCKHOMN
KBaTM(PUKAITMOHHON pabOTHI.

3. 00beM JQUCHMILUIUHBI: 017 04HOoU ¢hopmel obOyuenusn. 10 3aueTHBIX
eqununil, 360 akageMUUeCKHUX Yaca, B TOM YHCIIE:

KOHTaKTHasl ayJJUTOpHAas padoTa: JeKimu 68 Jyac, mpakTiyecKue 3aHsaTrs 85 yaca,
camocTositenibHast padota: 180 gacoB, KOHTPOIL 27 4acoB.



4. Ilnanupyemble pe3yJibTaThl 00y4eHHs 110 JUCHMILIHHE, COOTHECEHHbIE C
IJIAHUPYEeMbIMU Pe3yJibTaTaMU OCBOEHHUsI 00pa30BaTeIbHOIl MPOrpaMMbl

[Inanupyemble pe3ysIbTaTbl OCBOCHUS
00pa3oBaTeNIbHOM MPOrpaMMBI
(bopmMupyembie KOMITETSHITIH)

[Tnanupyemple pe3ynbTaThl 00yYeHHUs
0 JJUCLUTIUINHE

YK-1.1. Aranu3upyer 3a1aqy, BoiAess e€ 0a30BbIe
COCTAaBJISIOLIHE

YK-1.2. Onpenensier, UHTEPIPETUPYET U
pamKupyeT HHPOPMALIUIO, TPEOYEMYIO IS
peIIeHHS TOCTABICHHOM 3a]aun

VYK-1.3. OcymecTBiseT HOUCK UHPOPMALIUH JUIS

YK-1 CriocobeH oCyIecTBIATh MOUCK,
KPUTHYECKUM aHAJIU3 U CUHTE3
nH(pOpManuU, TPUMEHSATh CHCTEMHBIN
MOIXOJT JJISl PEIIECHUS TTOCTABICHHBIX

safat pelIeHUs TTOCTABICHHOM 3a/1a4H 110 Pa3IMYHBIM
TUIIAM BOTIPOCOB

OIIK-8. Crioco0eH ocyIiecTBIsITh OIIK-8.3. [IpumeHnsieT cenuanbHble Hay4HbIE

MeJJarOrHYeCKyIo JAESTEILHOCTh Ha 3HAHUS JUTA aHau3a d3QPEKTUBHOCTH CBOCH

OCHOBC CIICHUAJIbHBIX HAYYHbIX 3HAHUH HeﬂaFOFquCKOﬁ ACATCIIBHOCTH

5. ®opMa NPOMEKYTOUHOM ATTECTALMM M CeMeCTP MPOXO0KIEHHS - TT0 OUHON
dbopme oOyuyeHHsi - KOHTpoJbHas pabota — B 1, 2 m 3 cemecTpax, 2K3aMeH — B
4 cemectpe:

6. SI3bIK MpenoIaBaHus PYCCKUil.



Il. Copep:xanue IuCHMILVIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3ziejiam) ¢
yKa3aHHeM OTBEICHHOI'0 Ha HUX KOJIMYeCTBAa aKaJleMHUYeCKHUX YacOB M BHI0B

YUeOHBbIX 3aHATHH

Jl1s1 cTyAeHTOB 04HOi opMbI 00YUCHHSA

KonrakTtHas pabora (dac.)
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I cemecTp

Pa3znen. Akcuomarndeckoe MOCTPOCHUEC MHOKECTBA HEJIbIX HCOTPUHATEJIBbHBIX YUCEJI

[TonstHe 00
AKCHOMATHUYECKOM METO/IE
MTOCTPOCHHUS TCOPHH.
Axcuowmsl Ileano.
Onpenenenue
HATypaJIbHOTO YHCIIA.
[TocTpoenue HaTypaIbHOTO
psna yucen. CoiicTBa
MHO>KECTBa HaTypaJIbHbIX
quCell, HHTePIPETaIns UX
Ha IIEJIOYUCIICHHOM JIy4e,
KOJINYECTBEHHBIE U
MOPSAIKOBbIE HATypaJIbHbIE
yucia. C4eT u HaTypalibHOE
gucno. TpeboBaHus,
MIPEIBSABISIEMBIC K CUCTY.

5

1 -

4

MeTtoa MaTeMaTHUECKOM
WHAYKIUU U €r0
IIPUMEHEHNE K
JI0KA3aTeIbCTBY
YTBEPKICHHN.

AKcnoMaTHdeckoe
ornpezeneHue CIIOKEHH,
YMHOXXEHUSI JIBYX YHCEII,
3aKOHBI oreparuii.
Tabnuupl  CIOXKEHU H
YMHOXEHHSI  HaTypadbHBIX
Yyucel.

Omnpenenenne NOHATUN
«OOTIBIIe)» U «KMEHBIIIEY,
CBOMCTBO MOHOTOHHOCTH
onepanuii CIOXKEHHS U
YMHOXEHHS HaTypaIbHBIX
qHCe.




Briunranue u genenue
HATypaJbHbIX YUCEN:
ONpeAeIIeHUs, IIpaBuia.

Jlenenue ¢ OCTaTKOM.
Teopema 0 BO3MOKHOCTH U
€IMHCTBEHHOCTH JICJICHUS C
OoCTaTKOM. MeToa noJiHou
UHIYKIUU U €ro
MIPUMEHEHUE st
JI0Ka3aTeNIbCTBA
MaTeMaTUYeCKUX
YTBEPKJICHUH.

Llenble HEOTpULIATENBHBIE
yuciia (aKCHOMaTHYeCKUi
MOAXOM).

Cucrembl CUHCICHUSA: TO3UIIUOHHBIE H
AJITOPUTMBI apU(PMETHYECKHUX AeHCTBHI

HEMO3UNIINOHHbIC

Ilo3umonnsle u
HEIO3UIMOHHBIC CUCTEMEI
CUHCIIEHUS.

4

1

Hecstuunas cucrema
CUMCIICHHUS], 3aIIUCh U
Ha3BaHNC YHCEI B HEM,
aIrOPUTMBbI
apuMeTHIecKuX NeHCTBUN
HaJl YMCJIaMU B IECATUYHOMN
CHUCTEME CUUCIIEHUA.
Pycckue cuersl.

IIepexon oT 3anucu 4ucesn B
OJIHOM CHCTEME CUUCIICHHUS
K 3aIIUCH B IPYrOM.
ANTOpUTMBI BBITTOJIHEHUS
apu(pMETUYECKUX OTIePAIIHA
HaJl YMCJIaMHU B
MO3UIMOHHBIX CUCTEMAaX
CUHCJICHUS OTJIIMYHBIX OT
JECATUYIHOM.

Pasznes. MHoxkecTBa M Onlepaliui HaJl HUMH

MHokecTBa, CIOCOOBI 9 3 -
3aJIaHUS UX.

ITogmHOXeECTBA,

YHUBEPCATBHOE MHOYKECTBO.

PaBHbie MHOXecTBa. Kpyru

Ditnepa.

Onepanuu HaJ 10 4 -
MHOKECTBAMU i X

CBONCTBA. exapToBo

MPOU3BEJICHUE JIBYX

MHOKCECTB.




Pa3buenue MHOXeCTBa Ha
MOTIAPHO
HenepeceKarIuecs
MTOAMHOJKECTBA (KJIACCHI).

Hroro B cemectpe

72

17 - 55

II cemecTp

Pazgen. CooTBeTcTBHE

CoO0TBETCTBUA
3IIEMEHTAMU

MEXIY
JIBYX

MHOXecTB. I'pad u rpadux
COOTBETCTBHUSI.

9

2

2

CBoiicTBa COOTBETCTBHI.
B3anmHO ogHO3HAYHBIE
COOTBETCTBHUS. MOIITHOCTh
MHOKECTBA.

12

bunapHble COOTHOLIEHUS Ha
MHO>KECTBE UX CBOICTBA U
rpadbr. COOTHOILIEHUS
SKBUBAJICHTHOCTH U
nopsiaka. Csizb
COOTHOIICHUS
SKBHUBAJIEHTHOCTH C
pa30ueHneM MHOKECTBA Ha
KJIACCBI.

12

Paznesn. TeopeTrnko-MmHOKeCcTBE

HECOTPHUUATC/IbHBIX YHCEJI

HHBII MOJAX0A K MOCTPOCHUI0O MHOKECTBA LEJIbIX

BBeneHue noHsITHS 1EJI0T0
HCOTPpUIATCIIbHOT'O YHCJIa,
HYJISL, pPaBCHCTBA U
HCPaBCHCTBA LECJIbIX
HEOTPULATCIIbHBIX YUCEIT
4CPEe3 MOHATUC MHOKCCTBA.

6

1

2

3

Apudmernueckue
OIepaINN: OIPEeAeICHUE
KaX/1011 oniepariiy, 3aKOHbI.

18

10

Pa3znen. MaremaTuyeckue yrBep:KaeHUs
U UX CTPYKTYpa.

Buabl Teopem

OCHOBHBIE U OIpeAeIsieMble
noHsATUA. CriocoObl
ONPENEIICHUS TOHITHH.

9

2

2

Bricka3pIBaHUS:
oTmpeJiesieHue, orepanuu
HaJl BBICKA3bIBAHUAMH, HX
CBOMCTBA.

13

OpHOMECTHBIE TIPEIUKATHI:
OIlpeJIeNIeHue, MIPUMEPBHI.
KBaHTOpBI.

14




OTHOILIIEHHS CIIEAOBAHHS U
PaBHOCHIILHOCTH MEXTY
MpeINKATaAMHU.
Heo0xonumele,
JIOCTATOYHBIE,
HEe0OXOIUMBIE U
JOCTATOYHBIC YCIIOBUSI.
Ctpoenue Teopem.
Maremarudeckue
JI0Ka3aTeIbCTBA.

15

KoHTtpoub

HToro B cemectpe

108

19

38

o1

III cemectp

Paznen. [en

HMOCTh HATYPAJIbH

bIX YHCEJI

OTHoIIEHUE 1ETMMOCTH Ha
MHO>KECTBE IIEJIbIX
HEOTPHIIATEIIbHBIX YHUCET,
ero cBoiictBa. [Ipocreiimne
TEOPEMBI O ICTTUMOCTH
grcen. HeBo3MoxHOCTH
JIeJICHUS Ha HYJIb.
[Ipu3naku genuMocTu Ha
2,3,4,5,9,10,11,25.

2

2

HauOospmmii oomui
JEJUTEIb IBYX
HaTypaJIbHbIX YHCEI:
ONpe/ieICHUE, CBOKCTBA,
HaxO0KJICHHE C IIOMOIIBIO
Ausnroputma EBknmpa.

[IpocTeie 1 cocTaBHBIE
yucia. Pemero
Opatocdena.
beckoHEeYHOCTh MHOXKECTBA
MPOCTHIX YHCEN (TeopeMa
EBknupa). Bzaumuo
npoctble yncina. [Ipuznak
JeJIMMOCTH Ha COCTaBHOE
YHUCIIO.

Haumensiee ooriee
KpaTHOE JBYX YHCEI:
OIpe/CIICHUE, CBOKCTBA,
CBSI3b C HANOOIBIINM
OOIIUM JEHUTENIEM dTUX
yucen. OCHOBHas TeopeMa
apu(METHKH.

Hcnonn3oBanme
KaHOHHYECKOI'0
MIpeACTaBICHUS
HaTypaJbHOT'O YUCIIA MPU
Haxoxaeann HOJ[ m HOK
HECKOJIbKUX YHCE.




Pa3znes. Pacumpenue noHsTHS YHUCIA

OOm1as 3aa4a pacIupeHUs
MOHATHS YHCIIA.
TpeboBanus,
IpEABSBISEMbIC K
PACIIMPEHUIO.

3

1

1

[TocTpoenne MHOXKECTBA
LEJIBIX YUCEJT KaK Iap
HaTypaibHbIX. CpaBHEHUE
LEJIBIX YHUCEJI,
apudmeTryecKue oneparuu
U ux cBoiicTBa. Oneparuu
HaJ apamu,
COOTBETCTBYIOIIHE
HATypaJIbHBIM U LIEJIbIM
OTPHUIIATEIILHBIM YHCIIaM.

CBoiicTBa MHOECTBA
LIEJIBIX YHCEN U UX
reOMETpUYECKast
WHTEPIpPETALHA.
Teopernko-
MHOKECTBEHHBIN MOJIXO0/ K
MOHSATHUIO 1I€JIOr0 YUCIIA.

[TocTpoeHne MHOKECTBA
paIMoOHAaIBbHBIX YHCEN KaK
nap LEeJbIX YHCEel.
Apudmerndeckue
oreparuu HaJ
palMOHAIbHBIMH YHCIAMHU:
olpesieNeHus], 3aKOHbI
OIIEPALIAM.

CBoiicTBa MHOKECTBA
palMOHANIBHBIX YHCEI U UX
reoOMeTpruYecKast
WHTEpIpeTalysl.

OOBIKHOBEHHBIE 1POOH,
MpaBuJIa BHITIOJTHEHHS
onepauuii Haz
OOBIKHOBEHHBIMHU APOOSIMHU.
JlecsiTuuHbIe APOOH.
[TpouienTsl. OCHOBHBIE
3aJ1a4¥ Ha IPOICHTHIL.

Pa3zges. BesiuuuHBI M HX M3MeEpeHHe

B HAYAJIbHOM KYpC€ MAaTCMATHUKH

AxcuoMaTudeckoe
ompe/eIeHUE TIOHTHS
BeanunHBI. OCHOBHEIC
CBOMCTBA CKAJIIPHBIX
BenuuuH. [lonsTue
W3MEPECHUS BETUINHBI

3

1

2




Benuuunel: qouna,
IUIOIaab, 00bEM, Macca,
BpeMms. EquHuibl ux
U3MEpEHHUSL.

Pa3nes. ®yHKIMH, YyPABHEHUs], HEPABEHCTBA

Onpenenenue YuciIOBOM
(GYHKIIUY, CIIOCOOBI 3a/1aHUs
(dhyHKIIMH, CBOKCTBA

GbyHKIMN.

4

1 1

[Tpsimast u oOpatHas
MPONOPIMOHATILHOCTH,
JMHEHHAs, KBaJpaTHYHAs
(GyHKLINHU, UX CBOMCTBA,
rpaduKH.

ITonsaTHe ynCcIOBOC
BBIPAKCHUS M €0 3HAYCHUSI.
CBoiicTBa OTHOILLIEHUH
«PaBHOY, «OOJIBIIICY,
«MEHBIIIE» Ha MHOXKECTBE
YHCIIOBBIX BBIPAKCHHUH.

ITonsATHE YNCIOBOTO
paBEHCTBA M HEPABCHCTBA.
CBoiicTBa HCTHHHBIX
YHCIIOBBIX PABEHCTB U
HEPABCHCTB.

Breipaxenus ¢ nepeMeHHOM:
00J1acTh OTpeeIIeHUs U
MHOXECTBO 3HaYEHUH.
T0XIECTBEHHO paBHbIE
BBIPaKCHMUS.
ToX1eCTBEHHBIE
npeoOpa3oBaHus
BBIPAKEHUH C
IIEPEMEHHBIMU.

[TonsiTre ypaBHEHUS C
OJIHOM NEPEMEHHOM
00J1acTh omnpeeseHus u
MHO’KECTBO 3HAYECHU.
PaBHOCHIIbHBIE YPABHEHHS.

[lonsiTne ypaBHEHUS €
JBYMS IEPEMEHHBIMHU.
VYpaBHeHHE ¢ IByMS
IIEPEMEHHBIMU C LIEJIBIMU
kod(purmentamMmu u
pelIeHue UX B LIENBIX U
HaTypaJbHBIX YHCIIAX.

[TonsiTue HepaBeHCTBA C
OJIHOM MEPEMEHHOM.
Pemrenue HepaBeHCTB €
OJIHOM MEPEMEHHOM.




ITonsaTHe cUCTEMBI U
COBOKYITHOCTH HEPABEHCTB
C ABYMs IIEPEMEHHBIMH.
I'paduaeckoe pemenue.

Hroro B cemectpe

72

17 17

38

IV cemectp

Pasznen FCOMeTpI/I‘{eCKI/Ie NOHATHUA B HAYAJb

HOM KypC€ MaTEMaTUKHU

N3 ucropun
BO3HUKHOBEHUS U Pa3BUTHS
reomerpun. Crucrema
akcuoM Esxinna-
I'uep6epra.

HauaabHble r¢OMETPHUUYCCKHUE CBCICHUSA

I'eomeTpuueckas ¢purypa
KaK TOY€YHOE MHOXKECTBO.
I'eomerpuueckue Guryps
Ha IJIOCKOCTH UX CBOMCTBA.
OCHOBHBIE TEOPEMBI.

[IpocTpaHcTBEHHBIE
reoMeTpuyeckue Gurypsl,
oTpezieNieHus], CBOWCTBA U
UX U300pakeHue Ha
wiockoctu. TpeboBanus K
4epTexKy B yueOHOM
nporecce

I'eomerpuueck

He npeoﬁ A30BaHUA IJIOCKOCTH

[TonsTre npeoOpa3oBaHus
MHO€eCTBa. J|BHKEeHUS
IIJIOCKOCTH

YacTHble BUIbI TBH)KECHUM.
[TapaienpHbIN IEPEHOC:
ONPEACIICHUE U CBOWCTBA.
[ToBopoT: onpenenenue u
CBOICTBaA ITOBOPOTA
LentpanbHas cMMMETpUS:
ONpe/ieIeHUE, CBOKCTBA,
CBA3b C IOBOPOTOM
OceBas cummeTpus
OTHOCHTEJIBHO IPSIMOU

12

ITono6ue: onpexnenenue u
cBoricTBa. ['oMoTeTuns Kak
YacTHBIN ciy4aii mogo0us.

JJIeMeHThI TEOPHH reOMEeTPUYECKUX MOCTPOEHHU HA IJIOCKOCTH

€ NOMOIIBI0 NMPKYJISl M JINHEHKH




OOm1ast mocTaHOBKA 3a/1a4u
Ha IIOCTpOEHUE. DTarnbl
pelieHns 3a/1a4M Ha
noctpoenue. IIpocreiine n
OCHOBHBIE ITIOCTPOEHUS

10

MeTo/1bI pellIeHus 3a/1a4 Ha
MMOCTPOCHHE: METO,T
rCOMETPHUCCKUX MECT
TOYEK, METO/I
peoOpa3oBaHuU,
anredpandecKkuit MeTos

11

IIpocreiimme 3a1a4n AHAJUTHYECKON IeoM

€TPHUH HA INVIOCKOCTH

[Ipenmer u meTox
AHAITMTUYECKON reOMEeTpHH.
Meto1 KOOpaAUMHAT Ha
IPSIMOM.

Meto KOOpaUMHAT Ha
IJTIOCKOCTH.

OcHoOBHbIE 337a4H,
peniaemMbie METOI0M
KOOPAMHAT HA IJIOCKOCTH.
JIBH>KEHMS Ha
KOOPJAMHATHOW IIOCKOCTH

KoHTtpoub

27

27

HToro B cemecTpe

108

15

30

27

36

HToro mo gucuunjinHe

360

68

85

27

180




I1l. O6pa3oBaTenbHbIE TEXHOJIOTHH

Y4eOHas mporpaMMa — HAMMEHOBAHHE
pa3zesoB U TEM (8 CMpO2oM
coomeemcmauu ¢ pazoerom || PII/])

Bun 3anarusa

O0pazoBarenbHbIE TEXHOJIOTHH

Pa3zngesn. AkcuomaTnyeckoe nocTrpoeHue

MHOZKeCTBA 11€JIbI

X HCOTPUIATECJIbHBIX YHUCEJ

[TonsiTHE 00 aKCMOMAaTUYECKOM METOJIE JIK TpanuuMOHHAsA JTEKIHS

nocrpoeHus reopun. Akcuomsl [leano. 113 Pemenue 3amau mo orpaboTke

OrnpezenieHre HaTypaIbHOTO YUCIIA. OCHOBHBIX TEOPETUYECKHUX

[TocTpoeHue HaTypabHOTO psAJa YUCEIL. HNOHATUHN U IPAKTUYECKUX

CBoiicTBa MHOKECTBA HATYPaAJIbHBIX HAaBBIKOB

YHUCeJl, UHTEepIIpETalUs UX Ha

LIETIOYUCTICHHOM JIy4e, KOJIMUYECTBEHHBIE U

MOPSIAKOBBIE HaTypasibHbIE yncia. Cuer u

HaTypajibHOE unciio. TpeboBanus,

MPEABSIBISIEMBIE K CUETY.

Meroa MaTreMaTU4eCKOM UHAYKIIUHU U €TO Pemenue 3a1ay no orpadboTke

MIPUMEHEHHUE K J1I0KA3aTEIbCTBY 113 OCHOBHBIX TEOPETUYECKHUX

YTBEPKICHUH. MOHATHI ¥ TPAKTHYECKUX
HaBBIKOB

AKCHOMaTHYECKOE onpeneneHue JIK TpanuuuoHHas TeKIUs

CIIOKEHHUS, YMHOXEHHUSA JBYX YHCEl,

3aKOHBI onepauuid. TaOGnuibl CIOXKEHUS U

YMHOXCHUSI HATypaJIbHbIX YHCETI.

Omnpenenenre NOHIATHI «OONbIIE» U JIK TpanuuMoHHAs TEKIHS

«MEHBIIIE», CBOMCTBO MOHOTOHHOCTH 113 Pemrenue 3amau mo orpaboTke

Onepannii CIOXKEHUS 1 YMHOXKEHUS OCHOBHBIX TEOPETUUYECKHUX

HaTypaJbHBIX YHCeI. TIOHSATUN U TPAKTUYECKUX
HaBBIKOB

BrlunTtanue u geneHne HaTypabHbBIX JIK TpanuuMoHHAs TEKIHS

quCcell: ONpeeNeHus, IpaBuia. I13 Pemenue 3a1ay no orpaboTke

OCHOBHBIX TEOPETUUYECKHUX
TIOHSATUN U TPAKTUYECKUX

HaBBIKOB

[enenune ¢ ocratrkoMm. Teopema o JIK TpaauuroHHasK JIEKIUS

BO3MOKHOCTH U € JUHCTBEHHOCTH JEJICHUS 113 Pemrenue 3amau mo orpaboTke

¢ octaTkoM. MeToJ MOJTHON MHAYKIIMH U OCHOBHBIX TEOPETUUYECKHUX

€ro MpUMEHEHHUE ISl T0Ka3aTeIhCTBA TOHSATUN U TPAKTUYECKHUX

MaTeMaTUYECKUX YTBEPKICHUII. HaBBIKOB

[lenbie HEOTpULIATENIBHBIE YK CIIA 113 YcTHBIM OIpoc 1o

(axcOMaTHUYECKUM TTOIXO.).

CaMOCTOSITEIIBHOMY

HN3YUYCHUIO TCMbI

CucreMbl CUHCJICHUA: MNO3UIIMOHHbBIC U HEMMO3UIITMOHHBIC
AJropurMsl apupMeTHYECKUX AeHCTBUH




Ilo3unuoHHbIe U HENO3UIIMOHHEIE JIK TpaauuroHHasH JIEKUUS
CUCTEMBI CUHUCIICHUSI. I13 Pemenue 3amau mo orpaboTke
OCHOBHBIX TEOPETUYECKUX
MOHATHI ¥ TPAKTHYECKUX
HaBBIKOB
JlecaTuyHas cucTeMa CUMCIICHHMS], 3aIIUCh U VY eTHBII Onpoc 110
Ha3BaHUE YUCEJ B HEW, AITOPUTMBI 113 CaMOCTOATEIIbHOMY
apudmeTrnuecKux NeHCTBUHN HAJl YHCIIAaMU H3YYEHUIO TEMBI
B JECATHYHOMN CHCTEME CUMCIICHHUS. Pemenue 3amau mo orpaboTke
Pycckue cuersr. OCHOBHBIX TEOPETUYECKUX
MOHATHI ¥ TPAKTHYECKUX
HaBBIKOB
IIepexon OoT 3anucu 4ucell B OQHOU YcTHBIT onpoc 1o
CHUCTEME CUMCJICHUS K 3aIMCHU B JIPYTOM. 113 CaMOCTOATEIIbHOMY

ANTOPUTMBI BBITIOJTHEHUS
apuMeTHyeCcCKuX onepanui HajJ YUucliaMu
B IMO3UIIMOHHBIX CUCTEMaX CUUCIICHUS
OTJIUYHBIX OT IECATUYHOM.

W3YYECHUIO TEMBI
Pemenue 3anay no orpaboTke
OCHOBHBIX TEOPETUYECKHUX
MNOHATUHN U IPAKTUYECKUX
HaBBIKOB

Pasznen. MHoxkecTBa M olepalMy HaJl HUMHU

MHoxecTBa, crI0cOObI 3a/1aHUS HX. JIK TpaauunonHas ekuus
[TonmHOXecTBa, yHUBEpPCATbHOE I13 Pemenue 3a1ay no orpadboTke
MHOkecTBO. PaBHble MHOXecTBa. Kpyru OCHOBHBIX TEOPETUYECKHUX
Diinepa. NOHATUH U IPAKTUYECKUX
HaBBIKOB
OnepanMu HajJg MHOXECTBaAaMH M HX JIK TpaauunonHas nekuus
CBOMCTBA. [[ekapTOBO IPOM3BEIECHUE IBYX I13 Pemenue 3amay no orpaboTke
MHO>KECTB. OCHOBHBIX TEOPETHUECKHUX
MOHSATUH U MPAKTUYCCKUX
HaBBIKOB
PazOuenne MHOXeCTBa Ha MOMAPHO JIK TpaauunonHas nekuus
HEMepeCceKaroIUecs MOJIMHOKECTBA I13 Pemenue 3ana4 nmo orpadboTke

(xmacchr).

OCHOBHBIX TEOPETUYECKUX
HOHATHHU U MPAKTUYCCKUX
HaBBIKOB
TexHonmorNM MpooIEMHOTO
o0yueHus

Pa3gen. CooTBercTBUA

CooTBeTcTBUS MEXAY d3JEeMEHTaMH JBYX
MHOXkecTB. I'pad u rpagux cOOTBETCTBHUSL.

JIK
I13

TpaguuroHHast JIEKIUS
Pemenue 3amay mo orpaboTke
OCHOBHBIX TEOPETUYECKHUX
MOHSTUHI U IMTPAKTUYECKUX
HaBBIKOB




CBoiicTBa COOTBETCTBHUI. B3anuMHO JIK

TpaauuroHHasH JIEKUUS

OJTHO3HAYHEIE COOTBETCTBHUA. MOITHOCTD I13 Pemenue 3amau mo orpaboTke
MHOKECTBA. OCHOBHBIX TEOPETUUYECKHUX
MOHATUH ¥ TIPAKTUICCKUX
HaBBIKOB
TexHomorNM MpooIEMHOTO
o0yueHwus
bunapHbie COOTHOIIEHUSI HA MHOKECTBE JIK TpaauuyoHHast JIEKIUS
ux cBoiictBa u rpagpl. COOTHOIICHUS I13 Pemenue 3anau mo orpaboTke

OKBUBAJICHTHOCTU U ITIOpAAKA. CBs13b
COOTHOIICHHA 3KBUBAJICHTHOCTH C
p336I/I€HI/IeM MHOXXECTBA Ha KJIAaCCHhI.

OCHOBHBIX TEOPETHUECKUX
MOHATUN U IPAKTUYECKHUX
HABBIKOB
TexHonoruu npoOIIEeMHOTO
00yJeHus

Paznean. TeopeTHKO-MHO)KCCTBeHHLIﬁ MOAX0A K MOCTPOCHUI0 MHOKECTBA LEJIbIX

HCOTPHUUATC/IbHBIX YHCEJ

BBeneHue MoHITHS 1EJIOTO
HEOTPULIATENBHOTO YUCa, HYJI, 113
paBEHCTBA U HEPABEHCTBA LIEJIBIX
HEOTPHUIIATEJILHBIX YHCEIT YEPE3 MOHITHE
MHO>KECTBA.

YcTHBII onpoc 1o
CaMOCTOSITEIIBHOMY
M3Yy4YEHUIO TEMBI
TexHonoruu npo6seMHOro
o0yueHust

Apudmernaeckue oneparim:
oIpeJiesIeHUe KaXKI0M OIepaliu, 3aKOHbI. I13

YcTHBII onpoc 1o
CaMOCTOSITEJIBHOMY
M3Y4YEHUIO TEMBI
TexHonoruu npo6seMHOro
o0yueHwust

Pasznesn. Martemarnyeckue yrBeps:KIeHus

U UX CTPYKTYpa. Buabl Teopem

OCHOBHBIE U ONIPEIEISIEMbIE TTOHSATHUS. JIK
Crioco0bl onpeieNieHus: TOHSTUH. 113

TpanuionHas JeKIus
Pemrenue 3amau mo orpaboTke
OCHOBHBIX TEOPETHUECKUX
HOHIATHH U MPAKTUYCCKUX
HABBIKOB

Bricka3piBaHMs: OIpeneseHue, OIepanuu JIK
HaJT BEICKa3bIBAHUSIMHA, UX CBOMCTBA. I13

TpanuionHas JeKIus
Pemrenue 3amau mo orpaboTke
OCHOBHBIX TEOPETHUECKUX
HOHIATHH U MPAKTUYCCKUX
HABBIKOB
TexHomornM MpooIEMHOTO
o0yueHus

OpHOMECTHBIE NIPENUKATHL: OINpPEAEICHUE, JIK
npuMepsl. KBaHTOpEI. 113

TpaguionHas JeKIus
Pemenue 3amau mo orpaboTke
OCHOBHBIX TEOPETHYECKHUX
HOHIATHH U MPAKTUYCCKUX
HABBIKOB
TexHoMOrNM MPOOIEMHOTO
o0yueHus




OtHoIIEHHS ClIeTOBaHMS U JIK
PaBHOCWJIBHOCTH MEXKY IpeAUKaTaMu. 113
HeoOxoauMele, 10CTaTOYHBIE,

HEOOXOUMBIC U IOCTATOYHBIE YCIIOBHSI.

TpaauuroHHasH JIEKUUS
Pemenue 3amau mo orpaboTke
OCHOBHBIX TEOPETUUYECKHUX
MOHATUH ¥ TIPAKTUICCKUX

Crpoenue TeopeM. MaTemaTuyeckue HaBBIKOB
JI0Ka3aTeabCTBA.

Paspe. Jle1MMOCTh HATYPAJIBHBIX YHCE
OTHOILIEHUE ASIIUMOCTH Ha MHOYKECTBE JIK Jlekuus-npe3eHTanus

LEJIBIX HEOTPULIATEIbHBIX YUCEN, €T
cBoricTBa. [IpocTeiime TeopeMsl o
JeIMMOCTH uncell. HeBO3MOKHOCTD
neneHus Ha Hynb. [Ipu3Haku nenuMocTu
Ha 2,3,4,5,9,10,11,25.

HaunGonpimmii o01mmii 1eIuTeNnb IBYX
HaTypaJIbHBIX YHUCEII: ONIpEEIICHUE, I13
CBOMCTBA, HAXOXKJIEHUE C IOMOIIBIO
Anroputma EBximnna.

Pemenue 3amau mo orpaboTke
OCHOBHBIX TEOPETUYECKHUX
MOHATUHN U TIPAKTUICCKUX

HaBBIKOB

[Ipocteie u cocTaBHbIe uncna. Pemero
Opatochena. beckoHeUHOCTh MHOXKECTBA 113
MpOCTHIX uncen (Teopema EBkina).
Bzaumno npocteie uncna. [prusHak
JIEIIMMOCTH Ha COCTABHOE YHCJIO.

Pemrenue 3amau mo orpaboTke
OCHOBHBIX TEOPETUYCCKHX
MIOHATHH U IMPAKTUYCCKUX

HaBBIKOB

Haumensbliee o01iee KpaTHOE ABYX YMCEN:
ONpeAEIICHUE, CBOMCTBA, CBS3b C 113
HauOOoJIBIIMM OOIIKUM AETUTEIEM ITUX

yrcen. OCHOBHAs TeopemMa apu(pMETHKH.

Pemenue 3aJa4 110 OTpa6OTKC
OCHOBHBIX TCOPETUYCCKUX
TTOHATHH U MMPAKTHUUICCKUX

HaBBIKOB

Hcmonp30BaHne KaHOHUYECKOTO
MPEACTABICHUS HATypaJIbHOTO YKCIIa IPU 113
Haxoxaeann HOJ[ m HOK Heckompkux
qHCell.

Pemrenue 3amau mo orpaboTke
OCHOBHBIX TEOPETHUECKUX
HOHIATHH U MPAKTUYCCKUX

HABBIKOB

Paznen. Paciumpenue noHSITHS YU

CJia

OOm1ast 3a1a4a pacIupeHNs MOHATUS JIK Jlexuus-npeseHranus
qucia.

TpeboBanus, npeabsBIsieMble K

pacIINpPEeHUIO.

IlocTpoeHre MHOKECTBA LENBIX YUCEI KaK JIK TpanuuuoHHas neKus
nap HatypaibHbIX. CpaBHEHHUE 1EeITbIX I13 Pemenue 3amay no orpaboTke

qHuCcClI, apI/I(l)MeTI/ILICCKI/Ie ornepanvu U ux

CBOMCTBA. Onepanuu Haj apamH,
COOTBETCTBYIOIIHE HATYPAbHBIM U LETBIM
OTPHIATENEHBIM YHCIIAM.

OCHOBHBIX TCOPETUYCCKUX
MOHSATUH U MPAKTUYCCKUX
HAaBBIKOB

CBolicTBa MHOJKECTBA OCJIbIX YUCCII U UX JIK
reoOMCETpHUYICCKass HHTEPIIpETALIUA.
TCOPCTI/IKO-MHO)KCCTBCHHHﬁ MoaxXoa K

TpanuionHas JeKIus

IIOHATHUIO I ECJIOT0 YHCJIa.




ITocTpoeHre MHOXKECTBA PALMOHAIBHBIX JIK Pemienue 3amau mo orpaboTke

YHUCeJ Kak Map LeNbIX YACET. 113 OCHOBHBIX TEOPETUYECKHUX

Apudmernueckue onepanuy Haja MOHATUN U IPAKTUYECKHUX

palMOHAIBHBIMM YHCIAMU: OIIPEIETICHUS, HaBBIKOB

3aKOHBI OIlepaLuil.

CBolicTBa MHOKECTBA PAIIMOHATBHBIX JIK Pemenue 3amau mo orpaboTke

4KCell U X TeOMEeTpUYECKas I13 OCHOBHBIX TEOPETHUECKUX

WHTEpIpeTaLus. HNOHATUHN U IPAKTUYECKUX
HaBbIKOB

OOBIKHOBEHHBIC IPOOH, TTPaBHUIIA JIK TpanuuuroHHas TEKIHs

BBITTOJTHEHUS OTepaLuil Hall
OOBIKHOBEHHBIMH Ipo0sMu. JlecsTuunbie
apo6u. Ilpouenter. OCHOBHBIE 331241 HA
MIPOIICHTHI.

Pa3znes. Beiuuunbl u uX u3mepe

HHE B HAYAJIbHOM

Kypce MaTeMaTHKH

AKCHOMaTH4ECKOE OIIPEACIICHUE ITIOHATHS JIK Jlexuusa-npesenranus
BeianurHbI. OCHOBHEIC CBOMCTBA

CKQJISIPHBIX BeIMYMH. [loHsATHE N3MEepeHUs

BCJIIMYHHBI

Benuunner: qavHa, mwiomanas, 00beM, YcTHbIi onpoc 1o
Macca, BpeMs. ETUHUIBI ©X U3MEPEHUSI. I13 CaMOCTOSITEIBHOMY

N3YUYCHUIO TCMbI

Paznen. @®ynknumn,

paBHEHN s, HEPABEHCTBA

Omnpenenenre YMCI0BON (HYHKIUHY, JIK TpaguuonHas JeKIus

CriocoObI 3aanus PYHKIIMH, CBOMCTBA 113 Pemrenue 3axau mo orpaboTke

GyHKIUH. OCHOBHBIX TEOPETHUECKUX

HOHSTUN U IPAKTHUYECKUX

HABBIKOB

[Ipsimas u oObpaTHas JIK TpaauuroHHasK JIEKIUS

MIPONOPLIMOHAIBHOCTH, JTUHEWHAs, I13 Pemenue 3a1ay no orpaboTke

KBaJpaTU4Hasi GyHKLNHU, UX CBOHCTBA, OCHOBHBIX TEOPETHUECKUX

rpadukH. MOHATUM U TPAKTHYECKUX
HaBBIKOB

IToHsATHE YNCIIOBOE BBIPAIKEHUS U €TO JIK TpanuuuoHHas neKus

3HaueHus1. CBOIICTBa OTHOLICHUM «paBHO», I13 Pemenue 3a1ay no orpaboTke

«00BIIeY», «MEHBIIIE» HA MHOXKECTBE OCHOBHBIX TEOPETHUECKUX

YHCIJIOBBIX BBIPAXKEHUH. MOHATUM U IPAKTHUECKUX
HaBBIKOB

IloHsATHE YNCIIOBOTO PaBEHCTBA U JIK TpaguuuoHHas neKus

HepaBeHcTBa. CBOMCTBA HCTUHHBIX

YHCJIOBBIX PABEHCTB U HEPABEHCTB.

Bripaxkenus ¢ nmepeMeHHON: 001acTh JIK TpanuuroHHAas TEKIHS

OIIpEAEIIEHUS] U MHOXKECTBO 3HAYEHUH. I13 Pemrenue 3a1au mo orpaboTke

ToX1eCTBEHHO paBHBIE BBIPAKEHUS.
ToxnecTBeHHbIE TPeoOpa3zoBaHus
BBIPQ)KCHUH C IEPEMEHHBIMH.

OCHOBHBIX TCOPETUICCKUX
MOHATUN U MPaKTUYCCKUX
HAaBBIKOB




[TonsiTHEe ypaBHEHHS C OTHOU JIK TpaauuroHHasH JIEKUUS
MepeMEHHOM: 00J1aCTh ONpeIeTICHUS 1 113 Pemenue 3amau mo orpaboTke
MHO’KECTBO 3HaY€HUI. PaBHOCUIIbHBIE OCHOBHBIX TEOPETUYECKUX
YpaBHEHHS. HNOHATUHN U IPAKTUYECKUX
HaBBIKOB
[TonsiTue ypaBHEHHS C AByMS JIK TpaauuroHHasK JIEKUUS
MEPEMEHHBIMU. Y paBHEHUE MPAMOI 113 Pemenue 3amau mo orpaboTke
JINHUH, OKPY’KHOCTH. Y PABHEHHE C IBYMS OCHOBHBIX TEOPETUYECKUX
MIEPEMEHHBIMU C LIEJIBIMU HNOHATUHN U IPAKTUYECKUX
KO3 (QUIIMEHTAMH U PEIICHUE UX B IENIBIX HAaBBIKOB
Y HaTypaJIbHBIX YHCIAX.
Cucrembl ypaBHEHUH C ABYMS JIK TpaauuroHHas JIEKUUS
MIEPEMEHHBIMH U CIIOCOOBI UX PEIICHHUS. 113 Pemenue 3anay no orpabotke
OCHOBHBIX TEOPETUYECKHUX
HNOHATUHN U IPAKTUYECKUX
HaBBIKOB
[lonsiTHe HepaBeHCTBA ¢ OAHOU JIK TpanuuroHHAs TEKIUs
repeMeHHOoM. PenieHne HepaBeHCTB ¢ 113 Pemenue 3anay no orpaboTke
OJIHOM MEPEMEHHOM. OCHOBHBIX TEOPETUUYECKHUX
HNOHATUHN U IPAKTUYECKUX
HaBBIKOB
[ToHsiTHE CHCTEMBI K COBOKYITHOCTH JIK TpaauuroHHast JIEKUUS
HEPaBEHCTB C JIBYMs [IEPEMEHHBIMU. 113 Pemenue 3anay no orpaboTke
I'padmueckoe pemeHue. OCHOBHBIX TEOPETUUYECKHUX
HNOHATUHN U IPAKTUYECKUX
HaBBIKOB

Paznen 6. FCOMeTpH‘leCKI/Ie NMOHATUSA B HAYAJIbHOM KypC€ MaTEMAaTHUKHU

W3 necroprun BOZHUKHOBEHUS U Pa3BUTHS I3 YCTHBIH OIPOC 110
reomerpun. Cucrema akcuom EBkina- CamocTrosATenbHas CaMOCTOSTEIIbHOMY
I'uns6epra pabota U3Y4YEHUIO TEMBbI
HavajbHble reoMeTpruyecKne CBeeHHA
CeomeTprueckas GUrypa Kak TOYETHOE TpanuimonHas sexiys
JIK THBIM OIIPOC 11
MHOecTBO. ['eomeTpuueckue Gurypsl Ha ye OTpoc 1o
. 113 CaMOCTOSITEIbHOMY
IJIOCKOCTH MX cBOicTBa. OCHOBHBIE
U3Y4YEHHIO TEMBI
TEOPEMBI IIJIAHUMETPUHN
IIpocTpaHCTBEHHBIE TEOMETPUYECKHE TpaguuuoHHas IeKIUsA
(burypsl, orpee’aeH s, CBONCTBA U UX YCTHBIH 01poc
n300paxxeHue Ha miockocty. TpeGoBanus JIK (konnoKBHYM) 10
CaMOCTOSITEIbBHOMY
K 4YepTexy B yueOHOM Ipoliecce 113
U3Y4YEHUIO TEMBI
«HauanbHb1e
TE€OMETPUUYECKUE CBEACHUS»
I'eomeTpuueckue npeodpazoBaHus
IUIOCKOCTH JIK TpaguuuoHHAs JEKIHS
[TonsTre npeoOGpa3oBaHKs MHOXKECTBA. 113 Pemenne 3amau

I[BI/I)KGHI/IH IIJIOCKOCTH




YacTtHble BuabI ABM>keHUN. [TapannenbHbiin JIK TpaguuuoHHAs JEKIHS
epeHoc: onpesieleHue 1 CBOHCTBRA. I13 Pemenue 3anaud no
0TpabOTKE OCHOBHBIX
TEOPETUYECKUX TTOHATUN U
MPaKTUYECKUX HABBIKOB

IToBopoT: onpeneneHne U CBOMCTBA
IOBOPOTA

LlenTpanpHas CUMMETPHS: ONpeeTICHUE, JK TpaguLMOHHAS EKIHs
CBOMCTBA, CBS3b C TIOBOPOTOM

OceBast cMHMMETpPHUSI OTHOCUTENBHO MPSAMOKN I13 Pewenue 3anau Pemenue
3aJa4 1o oTpaboTKe
OCHOBHBIX TEOPETHUECKHUX
HNOHATUH U NPAKTUYECKUX

HaBELIKOB
[TonoOue: onpeneneHrue U CBOMCTBA. JIK TpaguuuoHHas JTEKUUS
I'omoTeTHs Kak YaCTHBIN ClTydaid moao0us.

113 Penrenue 3anau

0 0TPaOOTKE OCHOBHBIX
TEOPETUYECCKHUX TIOHATHH U
MPAKTUYCCKUX HABBIKOB

DJIeMEeHThI TeOPUH reOMeTPHYECKHX JIK

N TpaguuuoHHAs JEKUUS
NMOCTPOEHUH HA MJIOCKOCTH € MOMOIIbIO
HHMPKYJIS U JUHEHKHU 113

Pemenne 3anau
0 OTPabOTKE OCHOBHBIX
TEOPETUYECKUX TTOHATUI U
MPAaKTUYECKUX HABBIKOB

OO01ast nocTaHOBKA 33/1a4M Ha
IIOCTPOEHHUE. DTalbl PELICHUS 3a]a4H Ha
noctpoenue. [Ipocreiinre 1 OCHOBHBIE
MIOCTPOEHUS

Mertob! penieHus 3a1a4 Ha IOCTPOCHUE: JIK TpaguunoHHas TEKLIMSA

MCTO/, FeOMeTpI/IquKI/IX MECT TOYCK,
113 Permenue 3anau

METO/1 MpeoOpa3oBaHui, alireOpandecKuit
M0 0TPabOTKE OCHOBHBIX

METO .
TEOPETUYECKUX IMOHATHU U
IIPAKTUYECKUX HaBBIKOB
IIpocreiimme 3a1a41 AHAJIUTHYECKOM TpanuuyoHHAs TEKIMS
reoMeTpUH HA MJIOCKOCTH JIK Peruenue 3anau
[IpeaMeT U METOJI AaHATUTUIECKOM 3 1o 0TPabOTKe OCHOBHBIX

TCOPCTUYICCKUX MOHATHUI U

reoOMCTpHHU. MCTO)I KOOpAWHAT Ha HpHMOﬁ.
MPAKTUYCCKUX HABBIKOB

Meroa KoOpAMHAT Ha MIOCKOCTH. Jlexums-npeseHTanus
OcHoOBHBbIE 33/1a4H, pelIaeMble METOAOM JIK Peruenue 3anaq
M0 0TPabOTKE OCHOBHBIX
TEOPETUUECKUX ITOHATUN U
MPAKTUYECKUX HABLIKOB

KOOpAUHAT Ha IIJIOCKOCTH. 113
Z[BI/I)KGHI/IH Ha KOOpI[HHaTHOﬁ INJIOCKOCTH

IV. OnenouHble MaTepuaJIbl I IPOBeIeHUS TEKYHIel U MPOMEKYTOYHOM
aTrecTanuu
Ouenounvie mamepuansvl 0741 NPOEEOEHUA MEKYULCll ammecmayuy
Mo2ym  GKIOYAmb:  KOHMPOJbHble  B0ONPOCHL U 3a0aHus O
CEMUHAPCKUX/NPAKMUYECKUX/IAO0PAMOPHBIX  3AHAMUL, KOHMPOIbHbIX padbom,




KOJLIOKBUYMO8, 00pa3ybl KOHMPOJIbHLIX Mecmos, memvl peghepamos, dcce,
MBOPUECKUX 3A0AHULL
3ananue: [IucbMeHHbIE 0TBETHI HA BONPOCHI
Pa3zoen. Axkcuomamuuecxkoe nocmpoeHue MHOHCECH 8a UeablxX
HeompuyameaIbHbvIX ucen

1. ITonsiTue 00 aKCMOMATHMYECKOM METOJAE IMOCTpoeHus Teopuu. llpaBuna

MOCTPOCHUSI aKCHMOMAaTU4YeCKOM Teopuu. TpeboBaHus K akcuoMam. I[Ipumepbr

aKCHOMAaTUYECKOTO MTOCTPOEHUS TEOPHUH.

2. OTHOIIIEHUE «ITPEIIIECTBYET», €ro CBOICTBA.

3. Axcuomsl [Teano.

4. Cio)keHHEe W BBIYUTAHHE HATYpPaJbHBIX YHCENl (AaKCHOMATHYSCKUN IOJIXO.).

KoMMNOHEHTHI, 3aKOHBI CJI0KEHUS, TPAaBUJIa BHIYUTAHMUSL.

5. Onpenenenne HaTypaibHOTro uucia. [locTpoeHHe HaTypadbHOroO psja 4Yuced.

OTtHomeHne «MeHblIe». CBONCTBAa MHOKECTBA HATYPAIbHBIX YHCEIL.

6. VMHOKGHHE W JIeJICHHE HATypalbHBIX 4YKcead (AKCHOMATHYCCKUN IOAXO).

KoMnoHEHTHI, 3aKOHBI YMHOXKEHUS, IPaBUJIA JICJICHHUS.

7. I[TocTpoeHne MHOXKECTBa II€JIble HEOTpPHUIATEIbHbIE YUCEN (aKCHOMAaTUYECKHM

MOAXO/).

8. Apudmerrueckre IEHCTBUSA HAa MHOMECTBE IIEJIBIX HEOTPUIIATEIBHBIX YUCE].

JleneHue ¢ 0CTaTKOM.

Pa3zoen. Muoscecmea u onepayuu Ha0 HUMuU

. UTo n3y4daer Teopust MHOKECTB?

. UTo Takoe MHOXkECTBO B MOHMMaHuu Kanropa?

. UTo Ha3bIBaIOT 37€MeHTaMu MHOKecTBa? Kak oHr 0003HavaroTCs?

. HazoBute criocoOrnl 3aganus MHOKECTB. BBeaute 0003HaueHUs.

. Kakoe mHoecTBO HazbiBaerca nmycThiM? Kak oHo oGo3nauaercs? Ilpusenute

MPUMEPBI yCTOTO MHOYKECTBA.
6. Kakue MHOXecTBa cumTaroTcsi paBHbIMHU? [IpuBeante mpumepsl JBYX pPaBHBIX
MHOECTB.

. [lepeuncnure YUCIOBbIE MHOKECTBA B OPSIKE PACIIUPEHUSI.

8. Uro takoe moamHokecTBO? [lpuBenure mpumep MHOXKECTB, OJTHO U3 KOTOPBIX
ABJISIETCA MOJAMHOXECTBOM JAPYroro. 3aluIlIdTe UX OTHOIIEHWE MPHU MOMOIIU
CHUMBOJIOB.

9. Kakoe moaMHOKEeCTBO Ha3bIBACTCS COOCTBEHHBIM?

10. Kakue moaMHOKeCTBa HA3bIBAIOTCSI HECOOCTBEHHBIMU ?

11. IlpuBeauTe npuMepsl YHUBEPCAIbHBIX MHOKECTB.

12. [aiiTe onpenenenne oObeAMHEHNS MHOKECTB U TIEPEUNCIINTE CBOWCTBA.

13. Iloctpoiite rpaduyecKyto WILTIOCTPALIMIO IEPECEUECHUS] MHOYKECTB.

14. TloctpoiiTe rpadhMyYECcKyIO WILUTFOCTPALIMIO 00bETUHEHUS MHOKECTB.

15. JlaiiTe onpenesieHre NePeceYeHUsI MHOKECTB U IIEPEUHCINTE CBOMCTBA.

16. JlaiiTe ompeneneHue pasHOCTH MHOXecTB. [locTpoiiTe rpaduyeckyro

WJUTFOCTPALIHIO.

17. Yro Takoe nononHeHue?

18. Uro Ha3BIBAIOT JIEKAPTOBLIM MPOU3BEICHIEM MHOXKECTB?

19.  Yro Ttakoe kopTex?
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Yro Takoe kimaccuduxarus’?

KakuM yciioBusiM 10JKHA YAOBIETBOPATH Kiaccudukaus?

[IpuBenuTe nmpuMep BepHOU KiaccupUKAIIIH.

[IpuBenuTe nmpuMep HEBEPHOU KiIacCUPUKALINU

Paszoen. Coomeemcmeue

Uto Takoe COOTBETCTBHE?
JlaiiTe onpezenenue rpaguka COOTBETCTBUS
Yrto Takoe 00JacTh ONpeAeICHUsI U MHOYKECTBO 3HAYEHU COOTBETCTBUSA?
Kakoe cooTBeTcTBHE Ha3bIBAIOT OOPATHBIM?
Yro Ha3bIBaIOT rpadamu cooTBeTCTBUA? ONMUIINTE €TO.
YTo Ha3bIBAIOT 0OPA30M 3JIEMEHTA ITPU COOTBETCTBUH?
Yrto Ha3BIBAIOT MPOOOPa30M IJIEMEHTA MPU COOTBETCTBUHN?
JlaiiTe onpeneneHne 00beTUHEHHS U IEPECEYEHUSI COOTBETCTBHIA.
JlaiiTe onpeneneHne pa3HOCTH COOTBETCTBUM.
Kakoe cooTBeTCTBHE Ha3bIBACTCS BCIOLY ONPEACICHHBIM?
Kakoe cooTBeTCTBHE HAa3bIBACTCS CHOPBEKTUBHBIM?
Kakoe cooTBeTCTBHE Ha3bIBACTCSI HHBEKTUBHBIM?
Kakoe cooTBeTcTBUE Ha3bIBaeTCs (PYHKIHOHAIBHBIM?
Kakue MHOKeCTBa Ha3bIBAIOTCS SKBUBAJICHTHBIMU ?
Kakoe MHOKeCTBO Ha3bIBA€TCS CYETHBIM?
Kak Ha3bIBalOTCSI MHOKECTBA, MEKY KOTOPBIMH YCTAHOBJIEHO COOTBETCTBUE?
Kakoe cooTBeTcTBHE Ha3bIBaeTCs 0TOOpaxeHueM? B3auMHO 0JJHO3HAYHBIM?
Kakue MHOeCTBa Ha3bIBAOTCA PABHOMOIIHBIMHU?
Kakue MHO>KeCTBa Ha3bIBAIOTCSI CYETHBIMU/HECUETHBIMU?
[IpuBeauTe NpUMEpPHI CYETHBIX U HECYETHBIX MHOXKECTB.
Kaxkoe oTHomeHne Ha3biBaeTcs pedrieKCuBHBIM? B yem 3akiitouaercss 0COOEHHOCTh
rpadoB pedIeKCUBHOTO OTHOIICHUS ?
Kakoe oTHoIIEHNE Ha3bIBAaCTCsl AHTUPEPIIEKCUBHBIM?
B yewm 3akmtogaercs 0co0eHHOCTh ITpa)0B CUMMETPUYHOIO OTHOIIEHUsA? B yem
3aKJTF0YAeTCsl 0COOCHHOCTh rpa)OB CUMMETPUYHOTO OTHOIIIECHUS?
Kakoe oTHOIIEHNE HAa3bIBAETCS aCUMMETPUYHBIM?
Kakoe oTHOIIEHNE Ha3bIBAETCS TPAH3UTUBHBIM?
Kakoe oTHOIIEHHE Ha3bIBAETCS aHTUCUMMETPUYHBIM ?
Kakoe oTHOIIeHHE Ha3bIBACTCS aHTUTPAH3UTUBHBIM?
Kakoe oTHOIIeHHE Ha3bIBAETCS CBA3HBIM?
Kakoe oTHOIIEHHE Ha3bIBA€TCSl OTHOIIEHHEM 3KBUBAJIEHTHOCTH.
Kakoe oTHOIIEHHE HAa3bIBAETCSI OTHOLIEHUEM CTPOTOro (HECTpOroro) NopsaKa.
Kakoe MHOkeCTBO Ha3bIBAETCA TMHEWHO yHOPSI0YEHHBIM/ YACTUUHO
YHOPSAIOYEHHBIM.
Kakoe MHOKeCTBO Ha3bIBa€TCA MJIOTHBIM?
Kakoe MHOeCTBO Ha3bIBa€TCs JUCKPETHBIM?
Pa3zoen. Teopemuxko-mHoIiceCmEEeHHbLI CMbICIT UEN020 HEOMPUUAMETTLHOZ0
yucaa u onepayuil Had Yuciamu



1. PacKpbITh  CMBICT  JCUCTBUSL  CIIOXKEHHS € MO3UIUA  TEOPETHKO-
MHO>KECTBEHHOTO mojaxoaa (u3o0pa3uth Ha Kpyrax Oinepa). [Ipumep
apupMETHIECKOHN 3a/1auu Ha CIIOKEHUE.

2. PackpoiiTe cMmbICT  JCHCTBHS BBIYMTAHUS C TO3WLHUM  TEOPETHUKO-
MHO>KECTBEHHOTO TMoJxoaa (M300pa3uTh Ha Kpyrax Oiepa). [lepeuncnure
cBoiicTBa. HazoBuTe KOMIoHEHTHI AeicTBus. [IpumMep apudmeTndeckoii 3agauu Ha
BBIYUTAHUE.

3. Kakoe nenenme Ha3pIBaeTCA JEIEHHEM 110 COACPKAHUIO C TTO3UIANA
TEOPETUKO-MHOKECTBEHHOIO  moaxoaa. Ha3oBUT€ KOMIIOHEHTBHI — JEHUCTBUSL.
[Tpumeps! apudMeTHIECKUX 3a7a4 Ha JISJICHUE.

4. Kakoe nelieHHE Ha3bIBAE€TCsl JICJICHUEM HA pPaBHbIE YacTU. C MO3UIIMIA
TEOPETUKO-MHOKECTBEHHOIO  moaxoaa. Ha3oBUT€ KOMIIOHEHTBHI —JEHUCTBUSL.
[Tpumeps! aprudMeTHIECKUX 3a7a4 Ha JISJICHUE.

5. OnpeneneHre KOJIMYECTBEHHOTO HATYpPHOTO YHMCJIA M HYJS C TEOPETHUKO-
MHO>XE€CTBEHHOI'0 MMOAX0/1a.

6. PackpoiiTe CcMBICT JCHCTBHS YMHOXXEHHMS C TIO3UIMH  TEOPETHUKO-
MHO>KECTBEHHOTO mojaxonaa. Ilepeuncnure cBoiictBa. Ilpumep apudmernueckoit
3a71a4d HA YMHOXKCHHUE.

Paznen. MaremaTuyeckue yTBep:KACHHUS U UX CTPYKTYpa. Buabl
TeopeM
Yro Takoe noHstue?
[IpuBenuTe npuMepbl OCHOBHBIX U OMPEIETAEMbIX MTOHSTUM.
Kakue nmonstue Ha3piBatoT coBMectuMbiMu? [IpuBenure npumep.
KakoBo cooTHOIIEHNE MEXIY 00BEMOM U COAECPHKAHUEM MOHATHUSA?
Kaxk naseiBarotrcs mousatus a u b, ecimn A=B?
[lepeuncnure criocoObl OMPeACIICHUS MOHATUH.
[TpuBenuTe mpumep onpeaeaeHUs TOHITHI TeHETUYECKUM CTIOCOO0M.
[IpuBenuTe npuMep onpeaeaeHus MOHITUN Yepe3 MPOTUBOIMOJIOKHOCTD.
[IpuBenuTe npuMepPsHI MOHATHI, KOTOPbIE HAXOASATCS B OTHOUIEHUHU POJIA U
BHJIA.
. IIpuBennTe npuMepsbl MOHATHI, KOTOPHIE HAXOASTCS B OTHOIIEHUU YacTU U
LEJIO0TO.
11. Kakoe npeasio’xkeHne Ha3bIBAETCSl COCTaBHBIM?
12. TTpuBennTe mpuUMep dIEMEHTAPHOTO MaTEMATHYECKOTO MPEIOKEHIS ?
13. TepeuncnuTe TOTUIECKHUE CBSI3KHL.
14. Ykaxxute 3Tanbl ONpeaeaeHus JJOTMYeCKON CTPYKTYPbl MATEMATUUECKOTO
MPEAJIOKEHHUS.
15. Kaxoe npeasioxeHue Ha3bIBaeTCs BbICKA3bIBAHUEM?
16. TlpuBenuTe MpUMEPHI JIOKHOTO M ICTHHHOTO MAaTEMATUYECKOTO BICKA3bIBAHUH.
17. Yro Ha3bIBalOT KOHBIOHKITMEH BbICKa3biBaHui? [IpuBenuTe npumep. Beeaure
0003HauCHHE.
18. Yto Ha3pIBarOT qU3BIOHKITMEH BhICKa3biBaHMi? [ IpuBemuTe mpumep. Beeaure
0003HaueHHE.
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19. Yro Ha3bIBatoT OTpUIlaHNEM BbicKasbiBaHui? [IpuBequTe npumep. Beequre
0003HaYEHHE.

20. [IpuBeauTe mpuMep NPEAJIOKEHUS, HE SIBISIIOIIETOCS BHICKA3bIBAHUEM.

21. Yro Takoe npenukat? [Ipusenute npumep. Beeaure obo3HaueHue.

22. Yto Ha3bIBaIOT MHOKECTBOM UCTUHHOCTH IIpeuKara?

23. YTo Ha3bIBAIOT OTPUIIAHUEM TIpeuKaTa?

24. Kak cBs3aHbl MHOYKECTBA UCTUHHOCTH TIpeaukaToB A(X) u B(X) u ux
KOHBIOHKIHS.

25. Kak cBs3aHBI MHOKECTBA UCTUHHOCTH MpeaukaToB A(x) u B(x) u ux
JTU3BIOHKIINS.

26. Kak cBs3aHbI MHOKECTBA UCTUHHOCTH TIPEIMKATa U €r0 OTPUIIAHUS?

27. Kak ycTaHaBIMBAETCs JIOKHOCTh M HICTUHHOCTD BBICKA3bIBAaHUHN C KBAHTOPOM
OOIIHOCTHU?

28. Kak ycTaHaBIMBAETCS JIOKHOCTh U HICTUHHOCTD BBICKA3bIBAHUN C KBAHTOPOM
CYIIECTBOBAaHUA?

29. Kak nocTpouTh OTpULIAHUS BbICKA3bIBAaHUS C KBAHTOPOM CYILIECTBOBAaHUS?

30. Kak mocTpouTh OTpULIaHUs BBICKA3bIBaHUS C KBAHTOPOM OOLIHOCTH?

31. OnpenenuTe OTHOUIEHHUE CIEOBAHUS U YKAKUTE HEOOXOIMMOE yCIIOBHUE?

32. OnpenenuTe OTHOUIEHUE CIEOBAHUS U YKAKUTE IOCTATOUHOE YCIIOBUE?

33. [lepeuncnute BUABI TEOPEM.

34. Kak cBsi3aHBI MEX1y COOOU pa3mMyHbIC BUIBI TEOPEM?

Paszpes. Paciuupenne moHATHA YHUCIA

1. B yeM cocToUT HEOOXOIUMOCTh PACIIUPEHUS MTOHATHUS HATYpPaJIbHOTO YKcia’?

2. Chopmynupyiite TpeOOBaHUS K PACIIUPEHNUIO MHOKECTBA A 10 MHOXKeCTBa B.

3. Kakoe MHOkecTBO siBisieTcs 1-M pacmmMpeHreM MoHATHS yncia?

4. Chopmynupyiite enaeBoe TpedboBanue 1-ro pacumpeHus?

5. Uto o3nauaet 3amuck: M = (a; b), rnea, b e N ?

6. 3anuiuuTe nMapel B TPAAULUMOHHON (hopMe 3aIlUCH 1IeIbIX YHCEIT:

a) (2;7);

0) (4; 4);

B) (6; 2).

7. JlaliTe T€OMETPUUYECKYIO WHTEPHPETALMI0 MHOXECTBA LEJNbIX YHUCEI U €ro

CBOMCTB.

8. 3amuiuTe B MaTeMaTHYECKUX CHMBOJIaX HA OCHOBE TEOPUH Tap:

a) 3aKOHBI CJIOKEHUS LIEJIBIX YHCET;

0) 3aKOHBI YMHOKEHHUS 1I€JIbIX YHCEIT;

B) CBOWCTBO MOHOTOHHOCTH CJIOXKEHHMSI LIETIbIX YUCEN,;

I') CBOMCTBO MOHOTOHHOCTH YMHOXEHUS LENbIX YHACE].

9. CpaBHUTE MO BEIMYUHE 1IEJIbIC YHUCIIA:

a) (2; 1) u (45 1); 0) (5;5)u(3; 1).

10. okaxwuTe, 4TO Ui JIFOOOW Mapbl HATYpalbHBIX uncen (a; b) u V. n, m € N

BBITIOJIHAIOTCSI COOTHOILICHHUS:

a) (a; b) + (n; n) ~ (a; b);
6) (& b) x (n; n) ~ (m; m);
B) (a; b) x (nt+1; n) ~ (a; b).



11. IIpouwraiite mpemmoxxenue: N(A) = 17. B xakodl poiu 3/1ech BBICTyIAcT
yucio 177

12.  JlaiiTe TEOPETUKO-MHOXECTBEHHOE TOJKOBAHHUE YUCIIaM:

a) — 120;

0) 0;

B) 5.

13. U3 HmxkeyKa3aHHBIX MHOXECTB OTMEThT€ B3HAKOM «+» Te€, KOTOphIE
SBJISIIOTCS] TIOJIMHOKECTBAMH MHOKECTBA LIEJIbIX YHCEIL:

4 32
) A={0;-3;-5:76 };

n
6)B:{§,rz[eneZ};

B)D=NuZu {0}
rE={y=x,ecmux € Z: }.

PA3JEJI. DYHKI WU, YPABHEHUSI, HEPABEHCTBA
IHonsitue yncI0BOH PYHKIUH
1. Yto Takoe OMHApHOE OTHOLIEHUE MEX]Yy JIEMEHTaMH MHOXECTB?
2. YTo Takoe COOTBETCTBHE MEK1y MHOKECTBAMU?
3. Yro Takoe rpa¢ u rpaduk COOTBETCTBUS?
4. Kakoe cooTBeTCTBHE SIBISETCS HYHKIUOHATBHBIM?
5. Kakoe coOTBETCTBUE MEKIY MHOKECTBAMU SIBJISIETCSI OOPATHBIM TaHHOMY?
6. [laitTe ornpezenenne YuciaoBon QyHKIIUH.
7. Ilycth rpauKu COOTBETCTBUMN 33JJaHbl MHO>KECTBAMHU:
a) {(5:3); (0;1); (7;7); (3;1); (4;)};
0) {(1;1); (2:3); (1:5); (257); (3:3)}.
Kakoii u3 rpaduxoB siBasieTcss GyHKIMOHATBHBIM?
8. Ilepeuncaure cnocoObl 3agaHus GyHKLIUM.
9. ®ynkuus f 3a7aHa npu MOMOIK TaOJTUITBL:

X11/2]3]4|5]|6]7]8 |9 |10

y|3[4|5/6/7|8[9]10|11]12

a) Ykaxute e€ 00J1acTb ONpeieNICHUsI U MHOYKECTBO 3HAUCHHI.
0) 3amaiite 9Ty PYHKIIMIO aHATTUTUYECKHU.
10. Kakast ¢yHKIIMs Ha3bIBaeTCs YETHOM (HEUETHOM)?
11. Kakast ¢byHKIIMSI Ha3BIBAETCS MOHOTOHHOM?
12. Kakas ¢yHKIMA Ha3bIBa€TCSI MOHOTOHHO BO3pacTaroiieil (MOHOTOHHO
yObIBaro1Ieii)?
13. SBnsieTcs M KpuBask Ha KOOPJAWHATHOW IIJIOCKOCTH (CM. puC.) rpadukom
KaKoi-11b0 QyHKIun?

d



IIpsimasi 1 00paTHasi NPONOPLHOHAIBHOCTH
JIunenHas pyHKuMA

1. CKOIBbKO TOUEK U KaKHE ONPEEISIIOT rpapuK IpsMON IPONOPLUOHATIBHOCTH?
2. Kakas nuHus ABIseTCs rpagkoM MpsiMOi MpOrnopLHOHAIBHOCTH?
3.KakoB reometrpuueckuii cMbICi KO3 PUIIUEHTA IPSIMON MPONOPLUOHATIBHOCTH?
4. 3anumuTe B MareMaTHYECKMX CHMBOJAX OCHOBHOE CBOMCTBO HPSIMOU
IIPOIIOPLIMOHAIBHOCTH.
5. Kakyto nuHMIO onuckiBaeT GyHKIus y = x?
6. HasoBure rpynmel BENWYMH, CBSI3aHHBIX MEXKIy COOOM  mpsMoii
IPOMOPIMOHAIIEHON 3aBHCUMOCTBIO.
7. Kak Ha3biBaeTcs rpaduk 0OpaTHON MPOMOPIIMOHATEHOCTH?
8.Uccnenyiite Ha YETHOCTP WM  HEUYETHOCTh TMPSAMYI0O M OOpaTHYIO
IPOMOPIMOHATIBHOCTH.
9. SBnstorcs M npsAMas W oOpaTHas MPONOPIMOHATBHOCTH MOHOTOHHBIMHU Ha
BCeil 00J1acTu onpeieneHus?
10. VYkaxure 4YHCIOBOW MPOMEKYTOK, SBISIOUIUIICS OO0JAaCThIO JOIYCTHUMBIX
3HaYeHUH (PyHKLIUU:

1 5
a)y=- 2% 0)y=—
X

Keaaparuunas pynkuus
1. Yro Takoe kBagpatHbli TpéxuneH? IlpuBenure QopMyiy s BBIYUCICHUS
JUMCKPUMHUHAHTA.
2. YkaxuTte oOIMiA BUJ KBaAPATUYHON (PyHKIUU.
3. Kak Ha3bIBaeTCs MUHUSA, ABISAIOMIAACS rpad)KOM KBapATHUYHON QyHKIMN?
4. ITpu xakoM yclioBUM napadoJiia MPOXOIUT YEPe3 Hauaao KOOpAUHAT?
5. Ilpu xakoM yCJIOBHH BETBU MapadoJIbl HallpaBieHbl BBEPX (BHU3)?
6. CumMmerpuyeH i TpaduK KBagpaTUYHON (YHKIMM OTHOCUTEIBHO OCH
opauHAaT?
7. V300pa3ute cxemMaTnuuecku Ha KOOPIUHATHOW IJIOCKOCTH Tpaduku (QyHKIIH
y=3x*uy=-5x2.
8. HalimuTe KoOopMHATHI BEPIIUHBI TapaboIibl, KOTOpas 3a1ana hopMysoi
y =2x% +x - 3.
9. Ilpu kakom ycioBuH TpaduK KBaJIpaTUIHONU (QYHKIIMH MEPECeKaeT 0Ch aOCITNCC
B JIBYX TOUYKax?
10. Uccnenyiite KBaipaTUUHYIO (PYHKIMIO HA YETHOCTb.
11. SABngercs nu kBaapaTuyHas GyHKLIHUS MOHOTOHHOM?
Yucii0Boe BbIpaskeHue U ero 3HAaYeHue.
YuciioBble PABEHCTBA M HEPABEHCTBA
1. UTo Ha3bIBAETCS YMCIOBBIM BBIPAXKECHUEM?
2. SIBnseTcst 1M YUCIOBOE BHIPAYKEHHUE BHICKA3bIBAHUEM?
3. JIroboe 5 uncnoBoe BblpaxkeHne uMeeT 3HadeHne? OTBeT 000CHYHTE.
4. YTo Tako€ NCTUHHOE YHUCIOBOE PABEHCTBO?
5. IlepeunciiTe OCHOBHBIE CBOMCTBA HCTUHHBIX YUCIOBBIX PABEHCTB.
6. UTo Takoe UICTUHHOE YMCIIOBOE HEPABEHCTBO?
7. IlepeunciiiTe OCHOBHBIE CBOKMCTBA HCTUHHBIX YHCJIOBBIX HEPABEHCTB.



8. IlpuBenure mpuMepsl 3aaHUil U3 YIEOHUKOB MO MATEMATHKE Il HadaJdbHOU
IIKOJIbI, ITPY PELICHUH KOTOPBIX UCIOJIb3YIOTCS T€ WJIA UHBIE CBOMCTBA UCTUHHBIX
YUCJIOBBIX PABEHCTB MUJIM HEPABEHCTB.
BbipakeHus ¢ nepeMeHHOMU. YPaBHEHMS C OTHOM NepeMeHHON
1. Uto moHUMaeTcs MoJ BEIPAXKEHUEM C IEPEMEHHBIMU ?
2. Urto Takoe 001acTb OMNpEACICHUs M YTO TaKO€ MHOXECTBO 3HAaYCHUU
BBIPAKEHUS C IEPEMEHHBIMU?
3. Kakue BbIpakeHHUsI C IEPEMEHHBIMU HA3bIBAIOTCS TOKJAECTBEHHO PABHBIMU?
4. MoryT nu JBa BBIpaKEHHUSI OBITH TOXKICCTBEHHO PAaBHBI Ha OJAHOM YHCIOBOM
MHOYECTBE U HE paBHBI Ha Apyrom? OTBET 00OCHYIITE.
5. Kakue TOXIECTBEHHbIE NPEOOPa30BaHUsI BBIPAXKEHUNH C IEPEMEHHBIMHU
paccMaTpHUBAIOTCS B HAYAJIbHOM KypCce MaTeMaTHKHU ?
6. IIpuBequTe MpuMeEpHI 33JIaHUI U3 YYCOHUKOB MAaTeMAaTUKU HAYAJIbHOW IIIKOJIBI,
MIPU PEIIEHUU KOTOPBIX UCIIOIB3YIOTCS BBIPAXKEHUSI C IEPEMEHHBIMU.
7. Uto Ha3bIBAaeTCs ypaBHEHUEM C OHOM nepemeHHon? [IpuBeauTe mpuMepsl.
8. Kakne ypaBHEHUSI Ha3bIBAIOTCS PABHOCHUIIBHBIMHU?
9. Moryr nu gBa ypaBHEHUS OBITh PABHOCWIBHBIMH Ha OJHOM YHCIOBOM
MHOKECTBE ¥ HE paBHOCWJIbHBI Ha pyrom? OTBET 00OCHYMTE.
10. Uto Takoe nuHelHOEe ypaBHeHUE? Bubl TMHEHMHBIX YpaBHEHUN U CIIOCOOBI UX
pELIEHHUs.
11. TlpuBenure oOwmwMi BUJ KBagpaTHOro ypaBHEHHs. UTO Takoe NpPUBEIEHHOE
KBajipaTHoe ypaBHeHue. llpuBeaure (opmynbl s pemieHuss TeX U JIPYrux
YPaBHECHUM.
HepaBencTBa ¢ 0HO epeMeHHOM

1. UTo Ha3bIBAETCS HEPABEHCTBOM?
2. Kakue HepaBeHCTBa Ha3bIBAIOTCS PABHOCUIIbHBIMUA?
3. Moryr nu nBa HEpaBEHCTBAa OBITb PABHOCUIBLHBIMH Ha OJHOM YHCJIOBOM
MHOKECTBE M HEPaBHOCUIILHBIMU Ha Jipyrom? OTBeT 000CHYHTE.
4. Vxaxure crnocoObl pelieHus HEpaBeHCTB 1-i W 2-i1 cTemeHu ¢ OJHOU
IIEPEMEHHOM.
5. ChopmynupyiiTe TEOPEMBI O PABHOCHIIBHBIX HEPABEHCTBAX U CIICACTBUS U3 HUX.
6. Kakum o06pa3om Teopembl O PaBHOCHIIbHBIX HEPABEHCTBAX MPUMEHSIOTCS TPH
pEUIEHNH KOHKPETHBIX HEPABEHCTB?

YpaBHeHHS U HEPABEHCTBA € MOAYJIEeM
. JlaiiTe onpeneneHne Moy Yncia X.
. Kakoe ypaBHEeHME Ha3bIBAETCS yPABHEHUEM C MOAYJIEM?
. UT0 Takoe KpuTuyeckas Touka’?
. ChopMynupyiiTe airOpuT™M pEICHHs] YPABHEHUS C MOAYJIEM.
. Uto ABnsieTCA pelIeHnEeM YPaBHEHUS C MOLYJIEM?
. 3aluIIMTe peleHne HepaBeHeTBa ¢ MoaysieM Buaa |f(X)<a.
. 3aluIIMTe peleHne HepaBeHeTBa ¢ MoaysieM Buaa [f(X)>a.

YpaBHeHUE U CUCTEMbI YPABHEHHH € IBYMS NIePeMEHHbIMH. Y PaBHEHUE
JINHUM. Y paBHEHUE OKPYKHOCTH

. KakoB 001uit Bua ypaBHeHUS ¢ ABYMS IEPEMEHHBIMU?
. UTO 3HAYUT PEINTh YPABHEHUE C JIBYMSI IEPEMEHHBIMU?
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3. CKOJIBKO pelIeHui UMEET TaKOE YpaBHEHHE?

4. SBnsrorcs nu napsl (1;5) u (- 2;7) pemenusiMu ypaBHeHus x+2y=12? 3anumure
MHOYKECTBO PEUICHUI TaHHOTO YPABHEHUSI.

5. MOoXHO JM cKa3aTh, YTO Jt00as Iapa 4Mcell SIBIAECTCS pPElICHUEM YpPaBHEHMS
x+2y=7?

6. Uto moHMMaeTcs 1oJi CUCTEMOW YPaBHEHUI C IBYMS IEPEMEHHBIMU ?

7. YTo ABISETCS PEIICHUEM dTON CUCTEMBI?

8. ITpu KakOM yCIIOBHH JIB€ CUCTEMbI YPABHEHHM SIBJISIIOTCA PABHOCUIIBHBIMU?

9. Cuctema ypaBHCHHUI 3a/1aHa B BUJIC

a1x+61y = Cl,
a2x+62y =C.

Cdhopmynupyiite ycioBus, IpU KOTOPBIX 3T CUCTEMA UMEET:

a) €IMHCTBEHHOE PEILICHHE,

0) 6ECKOHEYHO MHOTO PEIICHHUIA,

B) HE UMEET PELICHUN.

10. Kakue crnocoObl peleHus: CUCTEMbl YPaBHEHUN C JIByMs MEPEMEHHBIMU BaM
WU3BECTHBI?

11. Kakou BuA wnMeeT ypaBHEHHME OKpyx)HOCTM? Kak omnpenenuts IEHTP
OKPYXHOCTH U €€ paaAnycC 110 JaHHOMY YPaBHEHHIO?

12. Cpenu ciienyromux 3anuceil yKa)KUuTe ypaBHEHNUE JTMHUU:

a)y - 1,5x=0; 0) y+§=0; B)y - X% - 3x-6=0; 1) 9x - y; n) x*+y*=9; e¢) 3x+4y=5;
X

x) 2y+6=7.

CucremMbl M COBOKYITHOCTH HEPABEHCTB C OJHOI NepeMeHHOM
1. Uto Ha3bIBaeTCSI HEPABEHCTBOM C OJIHOM MEPEMEHHOM?
2. Kakue HepaBeHCTBA Ha3bIBAIOTCS PABHOCUIIBHBIMUA?
3. UTO 3HAYUT «PEIUTHh HEPABEHCTBO»?
4. MoryTt 1M JaBa HEpaBEHCTBAa ObITh PAaBHOCWIBHBIMH HAa OJIHOM YHCJIOBOM
MHOKECTBE U HEPAaBHOCUJIbHBIMU Ha IpyromM? OTBET MOSICHUTE.
5. ChopmynupyiTe TEOpEMbI O PABHOCHJILHOCTH HEPABEHCTB.
6. Kakum 00pa3oM Teopembl O PaBHOCUIBHOCTH HEPABEHCTB NMPUMEHSIOTCS MpPH
pELIEHNH KOHKPETHBIX HEPABEHCTRB?
7. UTO Tako€ MHOKECTBO PEUIEHUN CUCTEMbI HEPABEHCTB?
8. UTO Takoe MHO>KECTBO PEIICHUI COBOKYITHOCTA HEPABEHCTR?
9. U3BecTtHO, 4TO 4YHMCIO K SsBISIeTCs pElICHHMEM OJHOTO HEPaBeHCTBA U HE
SBJISICTCSL PELICHUEeM Jpyroro. SBisercs nu 4ucio K a) pemieHueM CUCTEMbl
HEPaBEHCTB; 0) peleHneM COBOKYITHOCTH HEPaBEHCTB?

HepaBeHcTBa M cHCTEMbI HEPABEHCTB € IBYMSI IlepeMeHHbIMH

U MX rpapuyeckoe perieHue

1. Yto Ha3bIBaeTCA HEPABEHCTBOM C ABYMS IEPEMEHHBIMU?
2. YTO 3HAUUT PEeIIUTh HEPABEHCTBO C ABYMS IEPEMEHHBIMU?
3.Ilycte M — MHOXECTBO TOYEK, KOOPAMHATHI KOTOPBIX YJIOBJIETBOPSIOT

HepaBeHCTBY y< - X ° +5. [IpuHaiexar mu Muoxxectsy M touku A(0;2),
B(-1;1)?



4. 3anumuTe HEPABEHCTBO,

HITpI/IXOBKOﬁ Ha KOOpI[PIH&THOﬁ IIJTIOCKOCTH:

|
SIS LL LRI T L L LT
=/

] x

KOTOpO€ 3aJafT IOIYIUIOCKOCTb,

MIOKa3aHHYIO

5. YTo Ha3bIBAIOT CUCTEMOW HEPABEHCTB C ABYMS NIEPEMEHHBIMU?

6. Urto mnpencraBiaseT coOOW pELIEHUE CHUCTEMBI
NIEPEMEHHBIMU?

HEPABEHCTB C JBYMs

20+3601> -1,
7. SBnsieTcsa M pENICHUEM CHCTEMbI HEPABECHCTB 2\ 6<2
0°+0<

rapa 3Ha4YCHUH

nepemeHHbIX X U y: a) (0;0); 6) (1; - 1), B) (- 1;0,5), 1) (% :1)?

8. 3amummure CUCTEMY HEPaBEHCTB,

KOTOpasd 3a4a€T MHOXECTBO TOYCK,

ITIOKAa3aHHOC HUIKC HlTpHXOBKOﬁ Ha KOOpIIHH&THOﬁ IITIOCKOCTH:

Ol(eHollele mamepuaiibl ons npoeedemm HPOMENHCYMOYHOU ammecmauuu

IInanupyemslit
00pa3oBaTeNbHbI
1 pe3yapTar
(KoMTIeTeHIIHS,
UHAUKATOP)

YK-1.1.
AHanusupyer
3aj1aqy, BBIICISIS
ee 0a3oBbIe
COCTABIISIONIHE

DopMyIHpoOBKa Bun u crioco6
3a7aHus POBEICHUS
(2-3 nmpumepa) IPOMEKYTOYHON
aTTecTaIlu
B paBHOOenpeHHOM
TPEYroJbHUKE OJNH
U3 BHEITHUX YTJIOB Komnoksuym/
paseH 60°, BbICOTa, Y CTHBIN OTBET C
NPOBEJCHHAS K TEOPETHYSCKHUMHU
OOKOBOI CTOPOHE, 000CHOBaHUSIMHU

paBHa 17 cMm.
Haitnnte ocHOBaHIE

TPEYTOJIbHUKA.

pELIEHHOM 3a1aun

Kpurepun ouenuBanus u
1IKaJjla OLICHUBAHUs

2 banna — YMeeT
aHATM3WPOBATH 33/1a9y U
MIPABUIILHO BBIJENSIET €€
0a30BEIE COCTABIIIONINE,
Ha OCHOBE 3HAHMS
KITFOUEBBIX TOHATHH

1 6ann — 3HaET KIIIOYEBLIE
TIOHSTHSI, HO HEBEPHO
BBIJICIsAET 0a30BbIC
COCTABJISIONTUE 3a/1a9H TIPU
ec aHaau3e



VK-1.2.
Onpenenser,
WHTEPIPETUPYET
U PaHXXHUPYET
uH(pOopMaLIo,
TpeOyemyto Juis
peteHus
MMOCTaBJICHHOM
3aJ1a4n

VK-1.3.
OcymiecTBisieT
TTOMCK
uH(pOopMauu A
peleHus
IMOCTaBJICHHOMN
3a7a4M 110
Pa3TUIHBIM
TUTIaM BOTIPOCOB

OIIK-8.3.
IIpumensier
CIielIMaIbHbIE
Hay4YHbIE 3HAHUS
JUISL aHAJIA3a

s dexTuBHOCTH
cBoeH
eIarorn4ecKou
JIEeATEIIbHOCTH

CocTaBuTh TAOIHILY

«Kiaccuduxarnms
IBWKECHUHN CuryannoHHbIe
MIJIOCKOCTH TI0 YUCITY 3amanus /
WHBapUAHTHBIX MMUCHhMEHHBII
JJIEMEHTOB
C oMo
OUPKYIIS U JIUHEUKHA Konnoxsiym/
PKy. ITncemennoe

MOCTPOUTH

N pelieHue 3aaau ¢
MIPSIMOYTOJIBHBIN

MOCJIETYIOIITUM

TPEYrOJIbHUK 110
TUIOTEHY3€ U

OCTPOMY YIIIy.

YCTHBIM OTBETOM

I[OKaBaTB TCOPCMBI
JACIINMOCTHU
HaTypaJIbHBIX YUCECJI

0 bannos- He Bnanmeer
HABBIKAMU aHANIN3a 33]]a49H
NJIN
He 3Haer kintoueBbie
MOHSTUS
2 6anna — YMeeT Ha OCHOBE
aHaJM3a 3a/1a4yl MPaBUIbLHO
UHTEPIPETHPOBATH
uHpopmMmaruio, TpedyeMyro
JUTSI €€ PeIeHUs
1 6ann —Jlonyckaer
OLIMOKH MpH
MHTEPIPETUPOBAHUY WU
pPaHKUPOBAHHUH
uH(pOpMaLIUU AJIs PeLeHUsS
IIOCTaBJICHHOM 3aJa4uH, HO
UCIPABIIAET UX IOCIIe
MOJICKAa3KU
0 6annos- He moxer
WHTEPIPETHPOBATH U
paHXUPOBAThH
uH(popManuo a5
pellIeHus TOCTaBIEHHOM
3aJauu JIaxe Mocie
MOJICKAa3KU
2 6anna — 3Haet u
MPaBUJILHO BBIOUPAET
croco0 pereHus
MOCTaBIICHHOM 3a/1a4u
1 6ann — 3HaeT pa3nuyHbIe
CrocoObl, HO HEMPABHIEHO
BbIOMpAET JIsl peIIeHUs
MOCTaBIICHHOM 3a/1a4H,
OJTHAKO UCTIPABIISCT
OIIMOKY MOCIe 3aMeYaHus
IperoaaBaTess
0 6annos- He 3Haer
croco6oB

nim
HENpPaBWJIbHO BBIOUpPAET
crocob
2 banna - [lpaBunbHO
BBITIOTTHSET 33/1aHKE, yMEeT
HHTEPIPETHPOBATH
MOJTy4YEHHBIEC PE3YNIbTATHI,
o0JtataeT HaBBIKAMU
BBITIOJTHEHUS 33/IaHUN Ha
KOMITBIOTEPE C
HCIIOJIb30BaHUEM
Pa3TMYHBIX TPOTPAMMBI
(manpumep, SPSS)
1 6ann — IpaBuinbpHO



BBITIOJIHSET 3aJaHKE, HO
3aTPYIHSCTCS B
HUHTEPIIPETALIMH
MOJIYYCHHBIX PE3yJIbTaTOB,
00J1a1aeT HaBBIKAMU
BBITTOJIHEHMS 3aJaHUi Ha
KOMIIBIOTEPE C
HCITOJIB30BaHUEM
Pa3IMYHBIX TPOrPAMMBI
(marmpumep, SPSS)

0 banrnos — 3amanue
BBIMOJIHEHO HEBEPHO

Bonpocs! 17151 TpoBeAeHUs MPOMEKYTOYHOTO KOHTPOJISL 3HAHU CTYIEHTOB
Pa3znes 6. 'eomeTpuvecKue MOHATHS B HAYAJIBLHOM Kypce MATEMATHKH
Bonpocwi k xonnoxeuymy, Mooyae 1
1. CymHOCTh aKCMOMATHYECKOTO METO/a TIOCTPOCHUSI MaTeMaTHYECKOM

Teopun. TpeOoBaHuUsI, IPEABIBISIEMbIE K CUCTEME aKCUOM.

2. Cucrtema akcuoM [mnpbepra eBKIMIOBOM  IUIOCKOCTH.  AKCHOMBI
NPUHAIJIEKHOCTH U MOPSAAKA, UX OJMvKailllihe CIelICTBUS, JOKA3aTeIbCTBO OJHOTO
n3 HuX. JIyd, oTpe3ok, yroi, nomanas. OnpeaeneHus, IpUMeEpbl, YEPTEKHU.

3. Cucrtema akcuoM ['mibpOepTa eBKINI0OBOM MIIOCKOCTH. AKCMOMBI PaBEHCTBA
(KOHTPY?HTHOCTH ), aKCHOMBI HETIPEPHIBHOCTH U aKCHOMa MapaJljIeIbHOCTH.

4. TlapannenbHble TpsIMbIE, CBOWCTBA M TMpHU3HAaKU. Jl0Ka3aTeabCTBO OJIHOTO
U3 CBOMCTB.

5. [lapannenbHble MpsiMble, CBOMCTBA U MpU3HAKHU. J[0Ka3aTeNIbCTBO OJHOTO
U3 MPU3HAKOB.

6. TpeyronbHHUKH, KiIacCU(UKANUA TPEYTOJIbHUKOB IO CTOPOHAM U YTJIaM.
Teopema 0 cymMMe BHYTPEHHUX YIII0B TPEYTOJIbHUKA, JOKA3ATEIbCTBO.

7. buccextpuca TpeyrojibHUKa ONpeneseHue, cBoicTBa. JlokazaTenbCcTBO
OJIHOTO U3 CBOWCTB.

8. BricoTa TpeyronbpHUKa, ONpeAesieHne, cBoMCcTBa. Jloka3aTenbCcTBO OJHOTO
U3 CBOMCTB.

9. Meanana TpeyroiabHHUKa, ONIpeiesieHne, cBorcTBa. Jl0Kka3aTenbCTBO OJJHOTO
U3 CBOMCTB.

10. PaBHOOenpeHHBI TpEYroJbHUK M €ro cBoicTBa. Jloka3aTenbCcTBO
OJIHOTO U3 CBOWCTB.

11. TIpssMOyronbHBIA TPEYTrOJBHUK U €r0 CBOMCTBA. Jl0Ka3aTeabCTBO OJHOIO
U3 CBOMCTB.

12. Tlpu3Haku paBEeHCTBA TPEYTOJbHUKOB. J[OKa3aTEIbCTBO OJHOTO U3 HUX.

13. TIpu3Haku paBeHCTBa MPSMOYTOJBHBIX TPEYTrOJIbLHUKOB. [[0Ka3aTeabCcTBO
OJIHOTO U3 HUX.



14. Teopema IIudaropa: popMynupoBka, OJHO U3 JOKA3aTENbCTB, YEPTEK.

15. MHOroyroiabHMKH, BBIIYKJIbIE U  HEBBIIYKJIbIE MHOIOYIOJbHUKHU.
YacTHbIEC BUIBI MHOTOYT'OJIBHUKOB. [IpaBUIIBHBIE MHOTOYTOJIBHUKH.

16. YerwplpexyronbHUKM W UX BuAbl. [lapannmenorpamm, omnpeneseHue,
CBOMCTBA M NPU3HAKU. J|0OKa3aTENBCTBO OAHOTO U3 HHUX.

17. YactHble BHIBI MapauieorpaMMa: pomM0, MPsIMOYTOJIbHHUK, KBAaJIpaT; UX
B3aMMOCBSI3b. J[0Ka3aTeIbcTBO OHOTO W3 CBOMCTB poMOa (TIPSIMOYTOJIBLHUKA).

18. Tpamenusi, Buabl Tpameuuid. Jloka3aTeabCTBO OJHOTO U3 CBOMCTB
Tpanenuu.

19. OxpyXHOCTb M KpYI: ONpENENEHHUs, UX 3yeMeHThl. KacaTtenmpHas k
OKPYXHOCTH U €€ CBOMCTBA. JI0Ka3aTeabCTBO OHOTO U3 CBOWCTB.

20. BnwmcanHble U UEHTpajdbHBbIE YIWIBI. TeopeMbl O BIHCAHHOM H
LHEHTPAJIBHOM YTJIE, 10Ka3aTEIbCTBO, YEPTEK.

21. BrmcaHHble ¥ ONHCAHHBIE YETHIPEXYTOJIBHHUKH M WX CBOWCTBA.
JlokazarenbCTBO OJTHOTO U3 CBOMCTB.

Bonpocwi k konnoxsuymy, Mooyas 2
1. IIpeobOpa3zoBanusi TIOCKOCTU. JIBUKEHHE: OIpEJEICHHE M CBOWCTBA

JIBHXKEeHUs. Jl0Ka3aTerbCTBO OJHOIO U3 CBOMCTB. [IpuMepsl.

2. [lapamnenbHbIi TIEPEHOC, OMpEAENCHUE, CBOWCTBA W IOCTPOCHHE
o0pa3oB guryp npu napajuienbHoM nepenoce. [Ipumepsl. Jloka3zaTenbcTBO 0JTHOTO
U3 CBOMCTB.

3. OceBas cuMMeTpusi, OMpeesieHHne, CBOWCTBA M TMOCTPOCHHE 00pa3oB
dburyp npu oceBoit cummetpuu. [Ipumepsl. J[oka3aTenbcTBO OAHOTO U3 CBOMCTB.

4. TloBopoT, ompejeneHne, CBOMCTBA U MOCTpOeHHUE 00pa3oB (uUTyp Mpu
noBopote. [Ipumepsl. JlokazaTeabCTBO OJTHOTO U3 CBOMCTB.

5. llenTtpanbHas cuUMMETpUs, OIpEACIICHUe, CBOWCTBA M TOCTPOCHUE
oOpazoB ¢uryp mnpu IueHTpanbHOU cumMeTrpuu. Ilpumeps. IlenTpanbHas
CUMMETPHSI KaK YaCTHBIM Cily4al IMOBOPOTA. J{0Ka3aTesbCTBO OJJTHOTO U3 CBOMCTB.

6. Krnaccudukarus 1BMKEHUH 10 YUCITY HHBAPUAHTHBIX 3JICMEHTOB

7. JIBmKeHHs Ha KOOPAMHATHOM MJIOCKOCTH

8. Tlomobue, onpenencuue, croiictBa. [Ipumepsl. [[oMOTETHST KaK YacTHBIN
ciydait momo6wus. [Ipumepsi. CBs3b C NBIKEHUEM

9. OOmias moCTaHOBKA 3a7]a4M Ha MOCTPOCHHE. DTaIlbl PEIICHUs 3a1a49i Ha
MOCTPOEHUE TUPKYJIEM U JUHEUKOU. [Ipumepsl.

10. IIpocTeille NOCTPOEHUS W OCHOBHBIE TMOCTPOEHHUS LHUPKYJIEM H
nuHelko#. [Ipumep oIHOTO U3 ATUX TOCTpOoeHU (OyAeT yKka3aH B Ouiere).

11. T'eoMeTpuuecKue MeCTa TOUEK: NEPEUHUCINTh, ONMCATh U TOCTPOUTH JIBA
u3 HuX (OyIyT yKa3aHbl B Ouiere).



12. Metoapl pemienus 3afad Ha mnoctpoeHue. Ilpumep pemienus 3amadu
METO/IOM MapajuieIbHOT0 epeHoca

13. Meroasl pemieHusi 3afa4 Ha noctpoenue. [Ipumep pereHus 3agauu
METOJ/IOM MTOBOPOTA

14. Meroasl pemeHus 3agady Ha noctpoeHue. llpumep pemeHus 3agauu
METOJ0M OCEBOM CUMMETPUH

15. Metoasl pemieHus 3agad Ha moctpoeHue. [Ilpumep pemeHus 3amaydu
METO/IOM LIEHTPaIbHOU CUMMETPUU

V. Y4eOHo-MeTOqM4YecKoe U HH(POPMALMOHHOE o0ecTiedeHne JUCHUILIHHbI
1) Pekomentyemas ureparypa
a) OcHOBHas1 TUTEpATYypa

1. I'pec I1.B. Maremaruka fij1si 6akanaBpoB. Y HUBEPCAIbHBIN KypC ISl CTYJIEHTOB
I'YMaHUTApPHBIX HaIpaBieHUN [DNEeKTpOHHBIN pecypc]: yueOHoe mocobue/ I'pec
II.B.— M.: Jloroc, 2013.— 288 C. Pexum JOCTyTIA:
http://www.iprbookshop.ru/16957.html

2. bepesmna H.A. Breicmas matematunka [DneKTpOHHBIH pecypce]| : ydeOHOe
nocooue / H.A. Bbepesuna. — ODJEKTpOH. TEKCTOBbIE JaHHble. — (CapaToB:
Hayuynass xuuwra, 2012. — 159 c¢. — 2227-8397. — Pexum pgoctyma:
http://www.iprbookshop.ru/8233.html

0) JomonHurensHas JuTeparypa

1. Marematuka [DJIeKTpOHHBIM pecypc]: 3amauynuk. HamnpaBienue
noarotoBku 040700 — Opranuzanus padoTel ¢ Monoaexbio; 034400 —
dusnueckass KyJnbTypa M JIMI C OTKJIOHEHUSIMH B COCTOSIHUU 3I0pPOBbs
(JleueOnast ¢usuueckas kynprypa); 100400 — Typusm (TexHomorus wu
OpraHu3alys CIOPTUBHO-03A0pOBUTENbHBIX ycayr), 050100 — Ilemaroruueckoe
oOpazoBanue (npodunu: «buosorus M Xumus», «IKOHOMHKA U reorpadus»);
050400 — ITcuxomnoro-menarorudeckoe oopazosanue; 030300 — [Teuxomorus/ M.C.
AnanbeBa [u gp.].— Ilepms: Ilepmckuii rocyaapCTBEHHBIM T'yMaHUTapPHO-
eJarorun4ecKuim YHUBEPCUTET, 2014.— 78 C. Pexum JIOCTyTa:
http://www.iprbookshop.ru/32059.html.

2) ITporpammHoOe obecrieueHne

a) JIutieH3snoHHOE TPOrpaMMHOE 0OECTICUCHHE

1. IBM SPSS Amos 19 — Akt npenoctasnenuns npas Ne Us000311 ot
25.09.2012

2. MS Office 365 pro plus - Akt npuema-niepeaun Ne 687 ot 31 urosst 2018

3. Microsoft Windows 10 Enterprise - Akt npuema-niepeaaun Ne 687 ot 31
urons 2018


http://www.iprbookshop.ru/16957.html
http://www.iprbookshop.ru/8233.html
http://www.iprbookshop.ru/32059.html.

4. Microsoft Office 365 pro plus - Akt npuema-niepeaaun Ne 687 ot 31 urosst
2018

5. Microsoft Windows 10 Enterprise - Akt npuema-niepegauu No
687 ot 31 uronsa 2018

6. Kaspersky Endpoint Security 10 ams Windows — AKT Ha niepeady npas
Ne956 ot 18 okts0ps 2018 r.

6) CB0OOIHO pacmpocTpaHsseMoe IPOrpaMMHOE 00eCTICUeHNE
Adobe Reader XI

Any Video Converter 5.9.0
Deductor Academic
G*Power 3.1.9.2

Google Chrome

R for Windows 3.2.5
RStudio

SMART Notebook
WinDjView 2.0.2

0. Google Chrome

Hoo~NooGkwNE

3) CoBpeMeHHbIE MPOeCCHOHATBHBIC 0a3bl JaHHBIX U HH(POPMAIIMOHHBIC CIIPABOYHEIC
CUCTCMBI
OBC «ZNANIUM.COM)» www.znanium.com ;
OBC «FOPAUT» www.biblio-online.ru ;
OBbC «YuuBepcurerckas oudimoreka onnaita» https://biblioclub.ru/;
OBC IPRbooks http://www.iprbookshop.ru /;
OBC «Jlanw» http://e.lanbook.com;
5BC BOOK.ru https://www.book.ru/
OBC TBI'Y http://megapro.tversu.ru/megapro/\Web
Hayunast onextponnass Oubnmoreka eLIBRARY.RU (moamucka Ha
KypHaisl) https://elibrary.ru/projects/subscription/rus_titles_open.asp? ;

9. Penosutopwmii TBI'Y http://eprints.tversu.ru
IlepeyeHb Yy4eOHO-METOAUYECKOrO oO0ecledeHUs [JIsi CaAMOCTOSITEILHOM
padoThl 00Y4AKOIIMXCSH MO JMCHMIINHE

NIk owWDE

o Kynaruna I'.A., Tonctuxuna ['.A. Anredpandeckue NOHATHS B COJAEPKaAHUU
TucHUIUINHBL «MatemaTtukay: yueo. mocodue. Tepb, 2008.

eKynaruna [".A. DneMeHTHI aHATUTHYECKON T€OMETPUU Ha TUIOCKOCTHU: yueo.
nocobwue. Treps, 2009.

eKymarnna I'.A., Tonctuxuna I'.A. I'eoMeTpryecKkue NOHATHS B CONEPKAHUU
TUCIMIUIMHBL «MatemaTuka»: yueo. mocodue. Tepb, 2011.

eJlozraueBa T.A. MareMarnka: MHOXECTBA, COOTBETCTBUS, YTBEPKICHHUS:
KoHcHeKT nekuuit. TBI'Y, 2018.


http://www.znanium.com/
http://www.biblio-online.ru/
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://www.book.ru/
http://megapro.tversu.ru/megapro/Web
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://eprints.tversu.ru/

o Kynmaruna TI.A. DOnementsl Teopuun umcen // Meroauueckue
PEKOMEHJIAlMU ISl CTYJIEHTOB 2-TO U 3-TO KYypCOB JTHEBHOI'O MEAaroruyecKkoro
dakynereta. Treps. TBI'Y, 2002, 30 cTp.

e Kynaruna I'.A., Tonctuxuna I'.A. Uucnosbie MHOecTBa// MeTtoanueckue
PEKOMEHJIAIMU [l CTYACHTOB OYHOM u 3a04HOM ¢dopM oOydeHus
negarorndyeckoro gaxkynsreTta. TBeps. TBI'Y, 2003, 47 cTp.

e Croimoa JLIL, Ilpmmkano A.M. OCHOBbl HayajabHOTO Kypca
MateMaTuku. M., 1988.

e Croiinosa JLII. u ap. 3amaun yisi KOHTPOJBHBIX PaOOT MO MaTEMAaTHKE.
M., 1993.

e Toncruxuna I'.A., Kynaruna I'.A. KonTtponupyromue 3agaHusi o Kypcy
«OnemeHTsl Teopun yncem». Treps: TBI'Y, 2002.

VI. Merognueckue Marepuajbl st O0y4YalOIIMXCA 10 OCBOCHHIO
MUCIUTITAHBI

Memoouueckue mamepuaibl NO380AIOM  0OVHAIOWEMYCS ONMUMATILHBIM
00pazom  cnaaHuposamv U OP2AHU308AMb  NPOUECC OCBOCHUSL  YUeOHO20
mamepuana. Memoouueckue mamepuaivl Mo2ym Obimb NPeOCMAas/ielbl 8 8UOe:

— 8ONPOCO8 0J11 NOO2OMOBKU K 3a4em)/dIK3AMEH);

— DJIEKMPOHHBIX NPE3CHMAYUIL,

— peKoMeHOayull N0 NOO2OMOBKe K PA3HbIM 8UOAM YUeOHbIX 3aHAMULL (8 m.u.
memamura, KOHMpOabHble 8ONPOCHL U 3A0AHUSL Ol CEMUHAPCKUX/NPAKMUYECKUX
3aHaAmMull /1a60pamopHsvix pabom);

— peKoMeHOayull N0 CamoCmosamelbHol pabome (membl, ONPOCHL U M.0.);

— NPpUMEPHOU  MeMamuku Kypcogvlx —pabom, peghepamos, 3cce U
PpexomeHOayuil no Ux GbINOJIHEHUIO;

— uHoe.

Ilpu Hanuuuu omoenbHO U30AHHBIX MEMOOUUEeCKUX NOCOOULl N0 OUCYUNTUHE
NPUBOOAMCS CCHLIKU HA PECYPC UL UX BbIXOOHblE OAHHbLE.

Baoicnoii cocmasnaroweii oannoco pazoena PIII sensiomes mpebosarnus Kk
Ppelumune-KOHmMpOJ0 ¢ YKazaHuem 0anos, pacnpedenieHHblx Mexucoy MoOYaamu U
suoamu pabomol 06yUAOWUXCS (MONLKO O OAKANABPUAMA/CREeUUATUMEMA).

[ls1aHbI NPAKTHYECKHUX 3AHATUN U METOAMYECKHE PEKOMEHIAlMU K HUM
3aganus 118 NPAKTUYECKUX 3AHSITHI
Pa3zoen. Axkcuomamuueckoe nocCmpoeHue MHONCECH 8a UelblX
HeompuyameabHvlX yucen

1. Vcrione3ys 4 -0 akcromy [leaHo, TOKaKHTe, UTo (V'a, bEN ) a+b+a.

2. CoctaBbTe Y TEOPETHHECKH OOOCHYITE OITHY CTPOKY M3 TAOJMITHI CIIOYKESHHST OJTHO3HAYHBIX
HATypaTbHBIX YKCElL, Harpumep: S +3 =38,

3. I[01<a>1<I/IIe,qr0(v a,b,cEN)a=b=>ac=Dbc

Uro 310 32 yTBEpIKIIEHUE?

4 . OOOCHYHTE C TOUKU 3PEHHS aKCHOMATUYECKON TeOPUH UICTUHHOCTD CIIGTYFOIIAX
YTBEP)KICHUI:



a)d <7,
0) 3x7>3x5.
5. Paznermre ¢ ocTatkoM:
a) 37Has;
0) 83Ha4,
B) 32Ha3.
BbImoHiTe COOTBETCTBYIOILME 3AITUCH.
6. CocraBbTe U TEOPETUYECKHM OOOCHYWTE OIHY CIPOKY U3 TaONWIbl YMHOKEHUS
OJTHOBHAYHBIX HATYPATBHBIX YMCEIL, HArprmep: 4x3=12.
7. O0OCHYITE € TEOPETMKO-MHOXKECTBEHHBIX TIO3MIMI HCTHHHOCTD  CJIEIYFOIIHMX
YTBEP)KICHUI:
a)7l>2;
0)3+7>3+6.
8. 3armmmmre wncio 10 255 B Bume cymmnl creneneit 10. Kak HazbiBaetTcs Takast
3aIUCh?
9. IpencrasbTe B BUJIE KPATKOM JECSTUIHOM 3aITHCH YUCTIA:
2)6x1045x107+ 8;
0)8x10%+10°+ 1;
B)4x10%+ 10;
r) 10%+ 102,
10. Cuematiite pa3BepHyTYIO p-HUHYFO 3aIHCh YUCEIT:
2)3012;
6)2012;
B) 761s.
11. BbIomHUTE KpaTKyO p-MUYHYEO 3al1Ch YUCET:
) 3x53+2x5+4;
0) 2°+23+2%+1.
12. IlepeBenuTe B 2-10 CUCTEMY CUUCJICHUS YHUCIA:
a) 27,
0) 125;
B) 11.
13. IlepeBenute B 10-10 cucteMy CUMCICHUS YUCIA:
3)128;
0) 2015;
B) 144,
14. 3anumuTe B pUMCKOM CUCTEME CUHUCIEHUS YHUCIia:
a)193;
0) 564,
B)2708.
15. 3anumuTe B JECATUYHON CUCTEME CUUCICHUS YHCTA:
a)MDIII;
6)MMMCCLYV;
B) CXLVIL.
16. JlaiiTe onpenesieHue OTpe3Ka HATYypaJlbHOTO psAja U 3aMUIIUTE
MHOYECTBA:



a) N3;

0) Neg;

B) NlO-
17. SIBnsiercss nu MHOokecTBo {3, 4, 5, 6, 7} oTpe3KkOoM HATypalbHOTO
psaga? OrBeT oboCHYHTE.

Jlumepamypa:

1. Cmounosa JI.I1. Mamemamuxa. M., 2000.

2. Jlasposa H.H., Cmotinosa JI.11. 3aoaunuk-npaxmuxym no mamemamuxe. M.,
1985.

3. Cmotinosa JLIL., ITviwkano A.M. OcHosbl HauanbHO20 Kypca MamemMamuxu.
M., 1988.

Paznen. MHokecTBa U Onepanuy HA/l HUMU
1.a) {M: AM=BM}, rne A u B — pukcupoBaHHbIe TOUKH;

0) {M: OM<R}, rae O — puxcupoBanHas Touka, Re Zo.

2. YKaXuTe Cpeiu CIACAYIOININX MHOKECTB IyCThIE:
a) MHO>KE€CTBO MPSAMOYTOJIHUKOB C HEPABHBIMU JIHATOHAJISIMHU;
6) MHOECTBO IIEJIBIX KOpHeH ypaBHeHHs 4x ~ —1=0;

B) MHOYKECTBO HAaTypaJbHBIX KOpPHEH ypaBHEHHS 2X ~ —3x— 9=0.

3. Janbel  MHOXeECTBa: Tpaneuuii (A), NPSIMOYTOJILHUKOB (B),
yetbipexyroibHukoB (C), kBagparoB (D), mapamnenorpammos (E),
MHOTOYroJbHUKOB (F).

4 3anumuTte OYKBbI, 0003HAYAIONIME ATH MHOXXECTBA, B TaKOM IMOPSIKE,
4TOOBI KaX1asl cieayromas 00o3Haydasa MoJAMHOKECTBO MPEIbIIYILETO.
5.Bepno mu yrBepxkaenue: "Ecnum nBa MHOXKECTBa COAEpKAaT OJHU U TE€ XKe
AJIIEMEHTHI, TO OHU paBHBL." ECIyM HEBEPHO, TO KaK €ro UCIIPaBUTH?
6.5IBnsrOTCS TM paBHBIMU MHOXecTBa A u B, eciin
a) A — MHOXECTBO paBHOYIOJIbHBIX TPEYrOJbHUKOB, a B — MHOXecTBO
PaBHOCTOPOHHUX TPEYTOJIbHUKOB,;
0) A= {x| xeZ},B={x| x=3n=l, 3n, neZ}.
7.0 Kakux TEOPETUKO-MHOXKECTBEHHBIX TMOHATHSIX HJET pPEYb B CIEAYIOIIUX
3a/1aHus1, BBITIOJIHSAEMBIX YYAIIMMHCS HaYalbHBIX KJIACCOB:
a) 3amuImTe 1Mo mopsaaky yucia ot 10 go 21. [MoguepkHuTte T IpoYUTaliTEe YKCa,
KOTOpBIE JIEIIATCA Ha 3J;
0) u3 psana yrcen oT 1 70 15 BBHIMUIIUTE TIO MOPSIAKY HAYETHBIE YHCTA.
8. IlpowmmtocTpupyiiTe CBOMCTBA AaCCOIMATUBHOCTH H  JAUCTPUOYTHBHOCTH

ornepanuii 00beTMHEHUS U TIEPECEUCHNSI MHOXKECTB Ha Kpyrax DJiiniepa.

9. Haiinure nepeceyeHre MHOKECTBA YETHBIX HATYPAJIbHBIX YACEN C MHOKECTBOM

LIEJIBIX YHCeJI, ASJISAIMXCS Ha 3.

10.Pemute rpadudecku cuctemMy ypaBHEHUM:

x+y=3
x?+y?=25

11.Pemute rpaduuecKku CUCTEMY HEPABEHCTB:



y2x+17
{x?‘ +y? <169

12.A=[1;6], B=[2;7], C=[-1;3], D=[2;5]. Haiigute MHOeCTBa:

a) AuBuUCuUD; 0) AnB~ACnAD;B) AnBuCnD; 1) (AuB)n(CuD);
n) (AuB)~CuD.

13. MHOXEeCTBO A COCTOWT W3 YYCHHKOB JaHHOTO KJacca, 3HAIOMINX
AHTJIMUCKUM S13bIK; MHOXECTBO N — W3 YYEHUKOB, 3HAIOIIMX HEMEIKHM S3bIK;
MHOXECTBO F — M3 ydeHuWKoOB, 3Harommx (Ppaniy3ckuii s3biK. OXapakTepusynTe
MHOKecTBa, eciit A~ N~ F£0:

a) (AuN)~F; 6) AUN~F; B) (AuUN)~(NUF).
14. A=[1;4], B=[2;6]. Haiimute maOXecTBO (A\B)U (B\A).
15.IIponmtocTpupyiTe ¢ MOMOILBIO KPYroB Diiiepa paBeHCTBa:

a) A\(B~C)=(A\B)u (A\C);

0) A\(Bu C)=(A\B)~(A\C)=(A\B)\C.

16.A={3, 4}, B={5, 6, 7}. Haiinute u cpaBaute AxB 1 BxA.

17.1300pa3ute AekapToBO IMpousBeAaeHue MHoxkecTB A=[1;4] m B=[2;6] B

JIEKapTOBOM MPSAMOYTOIBHOM CUCTEME KOOPIUHAT.

18.Ykaxxure pa3z0MEHUE MHOXKECTBA BCEX YETHIPEXYTOJbHUKOB Ha IMOMApHO
HETePECEKAIOIINECS KITACChl.

19.006pa3yror 7 pa3dWeHHe MHOXECTBAa HATYPAJbHBIX YHCEN CIEIYIOIINe
MTOIMHOKECTBA:

a) A={x | x=6k+l, ke Zo}; 6) B={x | x=6x+3, ke Zo};

B) C={x | x=0k+5, ke Zo}; 1) D={X | x=6K, ke N}. [Touemy?

20.0npenenure  kiaccel  pa3Ouenuss MHOxkecTBa N, ecim  oHO
OCYIIECTBIISICTCS IIPU TTOMOIIU CBOWCTB: «OBITh KPATHBIM 7», «OBITh KPaTHBIM 35,
«OBITh KpaTHBIM 42». M300pa3nuTe OTHOLICHUS] MEXKY MHOXECTBAMU MPHU MOMOIIN
Kpyros Diiiepa.

21.0npenenuTe KIacChl pa30MEHHMS MHOXKECTBA UYETHIPEXYTOJIBHUKOB IPHU
MOMOIIM CBOMCTB: «OBITbh pOMOOM», «OBITh MPSMOYTOJILHONU Tparneunuein», «KUMeTh
yrou 30°». [IpormiurocTpupyite pelieHue Ha Kpyrax Juiepa.

22 .IlpaBUIBHBI JIH CIAEAYIONUE KIacCU(PUKAIIN:
a) MHOXECTBO  TMapajuieJorpaMMOB  pa30MBaeTcs Ha  MOJMHOXKECTBA
MPSIMOYTOJIBHUKOB, pPOMOOB M KBaJPaToOB;
0) HaTypaJbHbBIC YUCIA JEIATCS HA OJJHO3HAYHBIC, YETHBIC U HEUCTHBIE;
B) TPEYroJbHUKH ObIBAIOT PABHOCTOPOHHUMU U HEPABHOCTOPOHHUMHY,
I) MHOTOYTOJIbHUKU MOTYT OBITh IPaBUILHBIMHU M HETIPABUIIbHBIMHU.
Jlumepamypa:
1. Jlozeauesa T.A. Mamemamuka: MHOMCECMBA, COOMBEMCMEUS, YINBEPIHCOCHUSL:
koncnexkm nexyuu. 16l’V, 2018.
2.  Cmounosa JI.I1. Mamemamuxa. M., 2000.
3. Jlasposa H.H., Cmotinosa JI.I1. 3a0aunux-npakmuxym no mamemamuxe. M.,
1985.
4.  Cmotnosa JLIL, Ilvuukxano A.M. Ocnosbl HAuaibHO20 Kypca Mamemamuku.
M., 1988.



Pa3znen. CoorBeTcTBHUSA

1. Toctpoiite rpadsl u rpaduku OOBETUHEHUS U TEPECEUEHUs COOTBETCTBUMU
R=({13,5,7}, {2,4,6,8}, {(1;2), (1;4), (1,6), (1,8), (3;4), (3:6), (3;8), (5:6),
(5:8), (7:8)}); P=({1, 3,5, 7}, {2, 4, 6, 8}, {(1;2), (3;2), (3;4), (5:4), (5:6), (7;6),
(7:8)}).

2. YKaXuTe COOTBETCTBHUS MEXKIY dJI€MEHTaMU MHOXeCTB X U Y, ecliu

a) X — MHOKECTBO OTPE3KOB, Y — MHOXECTBO YUCEIT;

0) X — MHOKECTBO TPEYTOJLHUKOB, Y — MHOXECTBO OKPY>KHOCTEH.

3. X={x | xeN, x<10}, Y={y | yeN, y<5}, R: "xiy". Ilocrpoiite rpad

cooTBeTcTBUA R, 06paTHOTO JaHHOMY.

4. X={-1,0,1, 2,3}, Y={-2,0, 1, 2}, 'R={(-1,0), (-1;1), (-1;2), (0;0), (1;0), (2;0),

(2,1), (2;2)}:

a)nocrtpoiite rpad u rpaduk cooTBETCTBUA R;

0)ykaxkute 00JIacTh OTIIpaBJICHUS, 00JACTh MPHUOBITHSA, 00JIACTb OINpPEACIICHUS U

MHOKECTBO 3Ha4eHHI cooTBeTcTBUS R.

5.X={3,6,9, 12,15}, R: "x:y". Iloctpoiite rpad oTHOmICHU: R.

6. BoisicHute cBoiicTBa oTHolIeHUs R: "OBITh POJCTBEHHHMKOM'" Ha MHOXKECTBE

JIIOJIEH.

7. IloctpoiiTe rpad otHomeHus: R Ha MHOXKecTBe X, eclu

a) X=1{2,4,6,8, 10}, R: "x nenutens y";

0) X={x | xeN, x<10}, R: "X umeer Ty ke YETHOCTb, 4TO U y".

8. Bo MHOecTBe mrofe 3aJaHbl OTHOIIICHUS

a) 4YeJIOBEK X MOXOX Ha YeJIoBeKa y;

0) XUy KUBYT Ha OJIHOH YJIUIIE;

B) X Ha4 cMm BhHIIIE Y.

Ornpenenute ux CBOMCTBA.

9. TIlpuBenute mnpUMEpPHl YHOPSJOUYCHHBIX YHCIOBBIX MHOXKECTB, KOTOpHIC

SIBJISFOTCS ) TUCKPETHBIMU, 0) MIIOTHBIMH.

10. X={1, 2, 3,4, 5, 6}, R: "x<y". [locTpoiite rpad oTHOmIEeHU: R.

11. X — wMHOXecTBO 0Tpe3koB, R: "x mnunHee y". Ompenenure CBONCTBA

oTHomIeHus R.

12. X={-3 -4, 3, 4, 5, -5 ,-6, 6}, R: "x sBasercs moaynem y". [Toctpoiite rpad u

rpaduk otHouieHus R.

Jlumepamypa:

1. Jlozeauesa T.A. Mamemamuxa: MHOMCECMBA, COOMBEMCMBUSL, YIMBEPHCOCHUSL!

koncnexkm aexyuu. 16l’V, 2018.

2. Cmounoea JILII. Mamemamura. M., 2000.

3. Jlasposa H.H., Cmotinosa JI.Il. 3a0aunux-npaxmuxkym no mamemamuxe. M.,

1985.

5. Cmounosa JLIL, Ileiwkano A.M. Ocnosbl HAUAILHO20 KYypCa MamemMamuxu.

M., 1988.

PA3JIEJI. MaTeMaTH4YeCKHE YTBEPKIACHUS U UX CTPYKTYpA.
Buabl Teopem



1. TlpoaHanu3upyuTe CTPyKTYpy ONPEICTICHUN:

a) poMOOM Ha3bIBAETCs PAaBHOCTOPOHHUI MapasuienorpaMm;

0) mpomnopiKeil Ha3bIBAETCSl PABEHCTBO JIBYX OTHOIICHUH.

2. KakoB 00beM MOHSTHS:

a) rmudpa,

0) 0JTHO3HAYHOE YHUCJIO.

3. BeIsicHuTe, Kakoe yTBEP>KJIEHUE BEPHO:

a) BCSKOE CBOWMCTBO MPSAMOYTOJbHUKA MPHUCYIIE KBAAPATY;

0) BCSKOE CBOMCTBO KBaJpaTa MPUCYILE MPSIMOYTOJIbHUKY.

4. ITpuBeanTe NpUMepbl FTEHETUYECKUX ONPEACICHHM.

5. Haitnure u ncnpaBbTe OMMOKHU B CIEIYIOIIUX OMPEACIICHUAX:

a) OMCCEKTPUCON TPEyTrOJIbHUKA HA3bIBAETCS MpsMas, AEJsIlas yroj TpeyrojJbHUKa
1oToJaM;

O)kacaTelbHOM K OKpPY)KHOCTH HasbIBaeTcsl MpsAMas, KOTopas KacaeTcs
OKpY>KHOCTH;

B) CJI0KE€HUEM HA3bIBAETCS ACHCTBHE, IPU KOTOPOM UYHUCIIA CKIIAJAbIBAIOTCS;

I') PABHOCTOPOHHUM TPEYTOJIbHUKOM HAa3bIBAETCS TPEYTOJIbHUK, Y KOTOPOTO PaBHBI
BCE €TI0 CTOPOHBI U BCE €T0 YIJIBI.

6. U3 mpemnoxennit "TpeyromsHuk ABC paBHoOenpenHbiit" u "TpeyronbHUK
ABC paBHocTOpOHHUI" 00pa3yiiTe cocTaBHbIC MpU MOMOIIH cIoB "win", "ecnu...,
TO".

7. Ilpoananu3upyite JOrMYECKYIO CTPYKTYPY HPEII0KEHUN:

8. a) uncno 13 mpocroe u He HeTUTCS Ha 2;

0) TPOTHBOIOIOKHBIE CTOPOHBI MapaljieiorpaMMa paBHbI U apaJlIebHBI,

B) V4 =2 v V4 =-2.
9. IloctpoiiTe  oTpullaHMs  CIACAYIOIMIMX BBICKA3BIBAHUM W YKOKHUTE UX
3HAYEHUS UCTUHHOCTH:
10.a) yucno 27 kpatHo 7; 6) 3+6=9; B)38>44; 1)727.
11.Chopmynupyiite OTpULIAHKS CIIETYIOIINX BbICKa3bIBAHUN U YCTAHOBUTE,
YTO UCTUHHO — CaMO BBICKa3bIBAHHE UJIU €TI0 OTPULIAHUE:
a) HEKOTOPbIE MapajieorpaMMbl UMEIOT LIEHTP CUMMETPUU;
0) IuaroHanu J1ir0060ro poM0a He paBHbI MEX]y CO0O0if;
B) BCAKUHN NIPSIMOYTOJILHUK SIBJISIETCSI KBAIPATOM;
I') BCE YMCJIa MOJOKUTEIbHBI WJIM OTPULIATEIIbHBI.
12.Ha mHO)ecTBe X TPEyroJbHUKOB JaHbI MPEANKATHI:
P(x): "TpeyrojibHUK X paBHOCTOPOHHHI1",
Q(X): "TpeyroJpHUK X paBHOOCIPCHHBIH",
R(X): "TpeyrojabHHUK X MPSAMOYTOJIbHBIN".
CdopmynupyiiTe BbICKa3bIBAHUS U YCTAHOBUTE UX 3HAYEHUSI HCTUHHOCTHU:
a) (v xeX)P(x), 0) (3xe X)P(x),
B) (IXe X)P(X) A R(X), 1) (IXe X)R(X) A Q(X).
15. Ha mHOX€eCcTBe Z naHbl IPEIUKATHI:
A(x): "x:2", B(x): "xi4", C(x): "x:3", D(x): "xi6", E(x): "x:12".
YKaxure, Kakue U3 HUKEMPUBEIECHHBIX BHICKa3bIBAHUI UCTUHHBI, & KAKUE JIOKHBI:



a)

a) (IxeZ) AX)AC(X)vB(x); 0) (vxeZ) A(X)AB(X);
B) (3X eZ) C(X)AB(X)AA(X); T)(3XeZ)C(X)vC(X).
Jlumepamypa:
1. Jlozeauesa T.A. Mamemamuka: mMHOMCECMEa, COOMBEMCMBUS, YINGEPHCOCHUSL:
koncnexkm nexyuu. Tel’V, 2018.
2. Cmounosa JI.II. Mamemamuxa. M., 2000.
3. Jlasposa H.H., Cmotinosa JI.I1. 3aoaunux-npaxmuxym no mamemamuxe. M.,
1985.
4. Cmotinosa JLIL, Ilviwkano A.M. Ochogbl HauanbHO20 Kypca Mamemamuxu.
M., 1988.
Pa3znes. Paciupenne moHATHA YUCIA
1.B ueM cOCTOUT HEOOXOIMMOCTh PACIUIUPEHUS NOHATUSA HATYpPaJIbHOTO
yucna?
2.Chopmynupyiite TpeOoBaHUS K pacIIUMpEHUI0O MHOXecTBa A [0
MHOXecTBa B.
3.Kakoe MHOXeCTBO siBIsieTcs |-M pacumiupeHrueM NOHSATHSA yuciaa’?
4.Chopmynupyiite neneBoe TpedboBanue 1 -ro pacmupeHus?
5.Uto o3HavaeT 3anuch: M = (a; b), rae a, bEN ?
6.3anmumuTe napsl B TpaJUIUOHHON opMe 3aMUCHU 1EIbIX YHUCE:
a) (2; 7);
0) (4; 4);
B) (6; 2).
7.JlaiiTe TEOMETPUUYECKYIO UHTEPNpPETAIMI0 MHOXECTBA IEJbIX YUCET U
€ro CBOMCTB.
8.3amumuTe B MaTeMaTHYECKUX CHUMBOJAaX Ha OCHOBE TCOPHUU Map:
3aKOHBI CJIOKEHUS IEJIbIX YHUCeT;

0) 3aKOHBI YMHOXXEHUS IEJBIX YHCEI,;
B) CBOMCTBO MOHOTOHHOCTH CJIOXKEHUS IEJbIX YUCEI;

r)

CBOMCTBO MOHOTOHHOCTH YMHOXEHUS LEJNBIX YUCEI.
9. CpaBHHTE O BEIUUYUHE IIEJbIe YUCTA:

a) (2; 11) u (4; 1); 6) (5;5) m (35 1).
10. [oxaxxute, 4TO JJIis Ar000H mapsl HAaTypajdbHBIX uucen (a; b) u

v N, M € N BBIITONHSIIOTCSI COOTHOMICHUS:

a) (a; b) + (n; n) ~ (a; b);
6) (a; b) x (n; n) ~ (m; m);
B) (a; b) x (n+l; n) ~ (a; b).

11. IIpouwuraiiTe npeanoxenue: N(A) = 17. B kako#t ponu 31ech
BbICTYyINaeT yucio 177
12. JaiiTe TEOPETUKO-MHOXECTBEHHOE TOJKOBAHHE YUCIAM:

a) — 120;
6) 0;
B) 9.

13. U3 Huxeyka3zaHHBIX MHOXECTB OTMEThTE 3HAKOM «+» Te,
KOTOPBIE ABJISIOTCS MOJIMHOXECTBAMHU MHOXKECTBA LEJIBIX YHCEN:



o;—s;—g;% ;
a) A=

g, coenel
0) B =

B) D = NuZzuio)

N E = {yzx, eciu XeZ+}.

Jlumepamypa:

1. Cmoiinosa JI.I1. Mamemamuxa. M., 2000.

2. Cmoiinosa JIII., Ilbiwkano A.M. OcHo8bl HauanbHO20 Kypca Mamemamuku.
M., 1988.

Pa3znes. BeJu4yuHbI M UX U3MeEpeHHE

1.Cnenyet nu U3 paBHOCOCTABJICHHOCTHU JIBYX MPSMOYTOJIBHUKOB: a) PABEHCTBO
ATUX MPSMOYTOJIBHUKOB; 0) MX PAaBHOBEIUKOCTH?

2.CymIecTBYIOT JM MHOTOYTOJBHUKH, W3 PAaBHOCOCTABIEHHOCTH KOTOPBIX
CIEQYET UX PABEHCTBO?

3. Moryr nu OBITh pPaBHOBEJIMKHUMHU: a) JBa HEPABHBIX MPAMOYTOJIbHUKA,
MMEIOIINE TI0 PaBHOM CTOpPOHE; 0) JBa HEPABHBIX TPEYTrOJIbHUKA, KOTOPhIE UMEIOT
IO JIBE€ COOTBETCTBEHHO PABHBIE CTOPOHBI?

4. Tpameuusi CBOMMH [IMarOHAJIIMU pa3jielieHa Ha YEThIPe TPEYroJbHUKA.
JlokaxuTe, 4TO TPEYTOJIBHUKH, MIPUIICKAINE K OOKOBBIM CTOPOHAM, PABHOBEIIHKH.

5.Kak n3MeHuTcs mioaib KBajapara, eCiau YBeJIUYUTh €ro JuaroHajib B n pa3?

6. IlepumeTp nMpsIMOYrobHUKA PABEH 28 CM, & PA3HOCTh CMEXHBIX CTOPOH paBHA
2 cM. Onpegenure JJIMHY TAATOHAIN U TUIOIIAAb MPSIMOYTOJIbHHKA.

7. Kak mocTpouTh KBajapar, IJIOHIaJb KOTOPOro B 2 pasa OoJiblIe MIIOLIAAN
JTAaHHOTO KBajipara?

8. JlaHbl KBaJpaT M MPOU3BOJIBHBIM MPSMOYTOJBHUK, THArOHAIU KOTOPOTO
paBHBI JUaroHaxsM kBajaparta. [lnomans kakoi u3 aTux ¢uryp oosbiie? [louemy?

9. Kak wu3BecTHO, IwIOMIagp poMOa paBHA TMOJOBUHE MPOU3BEACHUS €0
auaroHasien. Paccyxnas 1mo aHaJIOrvMy, yYalluucs NIPEAIONOXWI, YTO JSTUM
MPAaBWJIOM MOKHO BOCIIOJIBb30BaThCSd M JJISI BBIYMCICHUS IUIOMIAAN Tpanenuu,
JIMaroHajal KOTOpPOM B3aWMMHO MEPIEHIUKYISIPHBI, a TaKXe [JIs BBIYUCICHUS
IJIOIIAIA TPOU3BOJIBHOTO YETBIPEXYTOJIbHUKA CO B3aMMHO MEPHEHIUKYISPHBIMU
nuaroHaisiMud. BepHo nu 3To npennonoxeHue?

10. BynyT nu paBHOBEIMKUMHU TPSIMOYTOJILHUKH, €CITM CTOPOHAMH OJHOTO W3
HUX SIBJISIIOTCS KaTeThbl MPSIMOYTOJILHOTO TPEYrOJIbHUKA, 3 CTOPOHAMU JPYroro —
TMIOTEHY3a U OMyIlEHHAas Ha Hee BbicoTa?

11. YcraHoBuTte, Kakue BEJIMYMHBI PACCMAaTPUBAIOTCS B 3ajadye, B KaKHUX
OTHOILICHUSX OHU HAXOJATCS M KaKue BBITIOJHSIOTCS HAJl HUMU JICUCTBUS, PEIIUTE
3ajauy:



a)Cax u oropoa mMmeeT GopMy MPSMOYTOJIBHHUKA, TUIOMIAAh KaXIOTO M3 HUX
paBHal500 m2. Illupuna caga Ha 5 M GOJIbIIE MIMPHHBI OTOPOJA, a JJIMHA Caja Ha
10 M MeHbIIe ANTMHBI oropoAa. Haiinure pazMepsl caja u oropoja.

6)IIpu mocrpoiike 3qaHKs TpeGoBanock BEIHYTH 4500 M3 B onpeIeIcHHBII CPOK.
[lepeBbIONHSAS THEBHYIO HOpMy Ha 45 M°, cTpouTenu yxke 3a 4 JHS IO cpoka
BBITIOJIHUIU 96% 3amanus. Onpenenute cpoku paboThI.

B) OTNpaBiisisiCh B MyTEHIECTBUE, TYPUCT PACCUUTHIBAI UCTPATUTH B Jopore 72
p. B Teyenue nepBpIX 5 mHEN €ro pacxolbl COBIANAINA C PACYETHBIMH, 3aTEM OH
CTaJl pacxoJoBaTh B JI€Hb B cpeAHeM Ha | p. Oonblie, yeM Mpearnosarai, u,
3a/Iep>KaBIINCh B MMyTH HA | J€HBb, BEPHYJICS JOMOM, HCTPATUB HA BCE MYTEIIECTBUE
Ha 23 p. 6osibiiie, yeM HaMmeudasl. CKOIBKO JHEW MPOAO0JIAKATIOCH MyTelIeCTBUE?

r) JIBe MamMHUCTKY TOMYYWIW JUisl mepenedyaTku pykomnuch. [locme 2 4
COBMECTHOI palOThI OJIHA M3 MAIIMHUCTOK MOJy4YWiIa APYroe 3aJaHue U BTOpas,
OCTaBIIIHUCh OJ[HA, 3aKOHYMIA paboTy depe3 1 14 20 MuH. 3a CKOJIBKO 4YaeoB MOTJa
Obl Tepernedaratb PYKONMHMCh KaXkaas MAIIMHUCTKA, €CIM BTOPOM Ha 3TO
noHanoounock 61 Ha 1 4 10 MuH OoJibllle, YeM MEpBOI?

) MoTOUMKIHCT MpeAnoaarai nmpoexaTth paccrosaue 90 kM 3a onpesesieHHoe
Bpems. [IpoexaB 54 kM, OH JIOJDKEH ObUT OCTAHOBUTHLCS Y 3aKPBHITOrO mijardoayma
Ha 5 muH. [Ipomomkas ABMKEHUE, OH YBEJIMYUI CKOPOCTh Ha 6 KM/4 U IPUOBLT K
MECTy Ha3HAUY€HUS B HaMEUEHHOE BpeMsa. Haliinute mepBOHAaYaIbHYIO CKOpPOCTH
MOTOLIMKJIUCTA.

Jlumepamypa:
1. Cmotinosa JIL.II. Mamemamuxa. M., 2000.

2. Cmotinosa JLIL, Iviwkano A.M. Ochogvl HauanbHo2o Kypca mamemamuru. M.,
1988.

Paznen. @yHkuuu, ypaBHeHH s, HEPABEHCTBA
IHonsiTHe YyncI0BOM PyHKIUU
1. 3agaiiTe mpu oMol rpaga COOTBETCTBUE MEKIYy MHOKECTBaMU X={a, B, C} U
V= {2, 4, 6} TaK, 9T00BI OHO OBLIO B3AUMHOOJHO3HAYHBIM.
2. Kakue w3 ciepyrommx (GopMmysa 3amal0T Ha MHOXKeCTBE R (melCTBUTEIBHBIX
yricen) QyHKINIO:

a) y=7x; 6) y= %; B) X2 +y? =257

3. IlocTpoiite rpaduk GyHKIUU y=7-X, €ciu €€ 00J1acTh onpeneneHus X TakoBa:
a) X={0, 1, 2,3,4, 5},

6) X=[0;7];
B) X=R.
2 3 f(b)-f(a) _
4. Naubl pynkuuu f (X)=x°> u ¢ (x)=x°. Beruciure ———, npu a = - 1,
p(b) - ¢(a)
B=3, IPEIBAPUTEIBHO YIIPOCTHUTE.
5. st pynkun  f(X)= 22( +i seruuciute f(0), f( - 2), f(x - 2).
X% +

6. Haitnure obnacth ornpeeneHus U MHOXKECTBO 3HaUYCHUM (PyHKIIHIA:



a) Y=+x+1 - ¥3—x;0) y=Vx’* —x+1; B) y=\/x_4.
X_

7. Uccnenyiite PyHKIIMM HA YETHOCTh M HEUETHOCTD:

a) y= X 0) y=3,5%; B) y=2X"°.

1+ %%’

8. YKaXuTe YUCIOBOW MPOMEKYTOK, B KOTOPOM (yHKImus Y=+vx’-4x-12 He
CYILECTBYET.

IIpsimasi 1 o0paTHasi NPONOPLHOHAIBHOCTH

JIunenHass pyHKUMA

1. M3BectHO, uTo QyHKIUs f sBIIsETCS MPSAMOI POTOPIIMOHATBHOCTBIO U 3a/1aHa
Ha MHOXecTBe X={1, 2, 3,4, 5, 6} u npu x=3 3HaueHue PyHKIIUU paBHO 12.
a) 3amaiite ¢pynkumro f mpu momomy GopmyIibl 1 TaOIHIIE; TOCTPOUTE €€ TpaduK.
0) Kakue cBoiictBa (yHKIMM f MOXHO TPOMILIIOCTPUPOBATH MPH MOMOIIN
Ta0bauikl ¥ rpaduka?
B) Kakue u3 Ha3BaHHBIX CBOMCTB MOKHO HCIIOJIb30BaTh, pelas 3agady: «12 xr
MYKH DPa3joXWIM NOPOBHY B 3 makera. CKOJBKO KWJIOIPAMMOB MYKH MOYKHO
Pa3J0KUTh B 6 TAKHUX MMAKETOB?»
2. U3BecTHO, uTO (PyHKIUS ¢ SBISETCS OOpPaTHON MPONOPLIUOHAIBHOCTBIO, 3a/1aHa

Ha MHOXecTBe X={1, 2, 3, 5, 6, 10, 15, 30} u npu x=>5 3HaueHue PyHKIUU $PABHO
6.
a) 3apaiite QyHKIHIO ¢ 0Opu TOMOLIM (OpMYJIbl M TaOJIUIBI, MOCTPOUTE €€
rpaduk.
0) Kakue cBoiicTBa (YHKIUMH ¢ MOXHO NPOWLIIOCTPUPOBATH MPU IOMOIIU
TabnuIbl U Tpaduxa?
B) Kakue u3 Ha3BaHHBIX CBOMCTB MOYKHO HCIIOJb30BaTh, pemias 3amady: «Myky
paznoxkusu B 10 makeToB 1o 3 Kr B Kaxbiid. CKOJIBKO HYKHO MaKeTOB, €CJIU OBl B
KaXbIi MaKET MOJO0XKUIU 6 KT MyKu?»?
3. IMocTpoiite cxemaTruecku rpaduk GyHKIMH y=Kx+B mipu
a) k>1, b=0;
0) 0<k<1, b<0.
4. Omnpenenure K0IQOUIMEHT TPOMOPUUOHATBHOCTH QYHKIMA Y= Kx+B
napameTp B, €CJIH:
a) 5x-3y+15=0;
0) 3x+2y=6;
B) x-2y=0.
5. B opHoli cucrteMe KOOpJIWHAT MOCTPONTE CXEMaTUYeCKH TpapuKu (PYHKIUN
y=x+3; y=-2x+3; y=3x+3. OOocHyiTe OCOOEHHOCTM }X B3aUMHOTO
pPacoJIOKEHHUS.

KBaaparuynas pyHkuus
1.0mpenenure, npyu KaKoOM 3HAUYEHHH MapaMeTpa ¢ rpaduk QyHKIuu y=2x°+7x+c
npoxoaut uepes Touky A( - 10;150).
2. Onpenenure, MpU KaKOM 3HAYEHHUH MapaMeTpa B Tpaduk GyHKIUN
y=x’+BX - 14 nmpoxomut yepe3 Touky JI( - 11; - 30).



3. U3BectHO, 4TO rpaduk QyHKIHMH y=aX ’+BX - 48 npoxoaut yepe3 Touku M(1;2)
u N(2;10). Haitnute 3nauenust ko3 PUIIMEHTOB a U B.

Yuc/i0Boe BhIPasKeHHE U €r0 3HAYEHHE

YuciioBble PABEHCTBA U HEPABEHCTBA
1. Cpenu crienyromux 3anucen yKaxuTe YUCIOBbIE BhIPAKEHUS:
a) 96:16; 6) 47; B) 27+( - 3); r) 15:4=10-5; n) 13 - 4>(24 - 18):3;
e) (17+83):10 - 10.
2. CymecTBYIOT JM YHCIIOBBIC 3HAYCHUS CIICTYIONINX YHUCIOBBIX BBIPAKCHUN Ha
MHOXeCTBE Z:
a) (25:5)+(9:3)-8;0) (17:2) - 8;B)48:4 - 14; 1) (16-2) - (15:5)-7?
3. Kakue u3 crnenyronux BeIpaKEHUI UMEIOT 3HAYCHUSI HA MHOXKECTBE R, a kakue
HET:
56-21-116

) : 6) 38,3-1,12 +4,2 .
(5-35)-6-79 (3°-2-).5-7%
3 5 15 3

4. YKaxuTte nopsiioK IEUCTBUM U TANTE Ha3BAHUE KAXKJIOMY BBIPAKCHUIO, HAWJIUTE
3HAYECHUE BBIPAKECHUN:

a) (%+ 0,125 - 1)-(6,4:8—30)+(1:8);

3 2 7153,
6) (% -08):2< - (025~ 2):25;

31+ 25 46— 21 0.05
B) (-2 o §)+5,2:(1’ +5,7).
25-1- 46+2- —-0125
3 3 7

5. Cpenu clienyronmx 3anuceil yKa)KuTe YMCI0BbIe PABEHCTBA!

a) Sy - 3=12; 6) 47 - 78-5=76+(67 - 38):2; B) 7,8-(12 - 3,8)+95,95:19;
r) 57 - 31=.

6. Onpenennre, ICTUHHBI JIX YUCIOBBIE PABEHCTBA!

2) 95,95:19 - 17,5:5:% i %;

5) J(0,0025+ 2)> —8-0,0025

2
40,0025 - ———
1/0,0025

7. 3anummTe HI/I)I(erI/IBGILéHHBIC BBICKA3bIBAHHWA B BUJC PABCHCTB!

=0,05.

a) 13 mensbiie 17 Ha 4; 0) 3 menbiie 10 Ha 7;
B) 11 Gonbmie 20:2 Ha 1; r) 6 60mBIIIE % -6 Ha 2.
8. M3BectHO, 4uTO 6:2=9:3 — HUCTUHHOE YHUCIOBOE paBeHCTBO. IIpm Kakux

3HAYEHUSIX a OyIyT UCTUHHBI CIEAYIOIINE YUCIOBbIE PaBEHCTBA!
a) 6:2+a=9:3+a; 6) 6:2 - a=9:3 - a; B) 6:2-a=9:3-a; r) 6:2:a=9:3:a.
9. Cpenu crnenyromux 3anucen yKaXxuTe YMCI0Bble HEPaBEHCTBA!
a) 7x - 5>17+8; 0) 23 - 38>11:17; B) 5x<7y; r) 25 - 14:2<18:2+5.
10. CocTtaBbTE HCTUHHOE YHUCIIOBOE HEPABEHCTBO U3 BBIPAKECHMUIL:



a)2'2-3H5-4'(2-%);

0)2-8°+16-8 -3 u2-(8°+8-8);

B)2:(-3)*+2:(-3)-11u(-3)*+(-3)+1;

r)(-3-2)>u20-3(-2).

11. YMHOXbTE 00€ YaCTH HEPABEHCTBA HA MHOXHTEITb, YKA3aHHBIN B CKOOKaX:

a) 27<32 (-4);0) 17>9 (3); B) 9>7 (0); 1) 7>0 ( - 3); n) 5> - 3 (3).

12. U3BecTHO, YTO a>B — HCTHHHOE HEPABEHCTBO. ByayT 1M HCTHHHBIMU
CIICTYFOIIE HEPABESHCTRA!

a) - 3a> - 38; 6) §a<§B; B) 3a - 538 - 5; 1) - 3a+7< - 3B+7?

13. Pemmte 3amauy. Perienue 3anummTe B BUJI€ BHIPAKCHHUS:

a) Ckonbko crosAT 12 kapanpaliei, €civ H3BECTHO, YTO 6 TaKuMX KapaHJaulei
crosat 18 pybmneit?

0) Teruoxox mén npoTUB TeueHUs peku 4 vaca. Kakoe paccTosiHue OoH mpomiédn,
eclii COOCTBEHHasl CKOPOCTh TEIJIOXoJa 16 KM/4, a CKOpPOCTb TE€UEHMsI pPEKU 2
KM/4?

14. Kak B HadagbHOM Kypc€ MAaTE€MaTUKH TPAKTYETCs IOHITHE YHCIOBOTO
paBEeHCTBa U HepaBeHCTBA? BhINIOJIHUTE 3a1aHKs, IPEIHA3HAYCHHBIE JUISI MIIAIIINX
LIKOJIbHUKOB:

a) 3alUIIMTE JBA BEPHBIX PABEHCTBA M JIBA BEPHBIX HEPABEHCTBA, HCIOJIb3Ys
BEIpakeHus: 12:4; 17 - 12; 17 - 14; 30:6;

0) paccTaBbTe CKOOKHM Tak, YTOOBI paBeHCTBA cTaiu BepHbIMH: 4+2-3=18; 31 — 10 -
3=24; 54 - 12+8=34;

B) IOCTaBbTE€ BMECTO * 3HAKM JACHUCTBUM Tak, 4YTOOBI MOJYYWJIHCh BEpPHbBIC
HEpaBEHCTBA:

3*6*2>8; 9*3*6<20.

15. Kakue oTBeTbl YUEHHKOB Bbl OyJ€T€ CUMTATh MPAaBUIBHBIMU IPU BBITOJIHEHUU
MU 3a1aHus: «CpaBHUTE BBIPAKEHUS, HE BBIUNCIASA X 3HAYCHUS»

a) 50-31+8-31...58-30+58;

0) 7-4+3-4...(7+8)4;

B) 8500:1700...8500:100:17;

r) 24-6080...(6000+80)-24?

BripaxeHusi ¢ nepeMeHHO. YpaBHEHU C OAHOM NepeMEeHHOH
1.Cpenu cienyromux 3alydcel yKaKUTE BBIPAXKECHUS C TMEPEMECHHBIMU U
yYpaBHEHUS:

a) 5x - 7y=3;0) 5x - 7y - 3; B) 4(y - 2)+31; 1) 5x* - 6=13x;
n) 48:4 - 3=3-6-9.
2. Ilpu kakux 3HAYEHUSIX Z HE UMEIOT CMbICTIA CJICTYIOUIUE BbIPAKEHUS:
2) 13z - 6) 232—7 9
3z+6 Z°-52+6
3. YKaxXuTe MHOXKECTBO 3HAYEHUW MEPEMEHHOW Yy, MPU KOTOPHIX BBIPAKEHUE
UMEET CMBICII:
2
a) L=256) L
y+9 y -9

12
-DO -3 +7)’

B)



2

4. SBastorTcs M BBIpAKEHUS U at2 TOXIECTBEHHO paBHbIMM Ha a)

a f—
MHOKecTBe R; 6) MHOkecTBe Z\{0}; B) MHOKecTBe N?
5. Ilpu KakuX 3HAYCHUSIX X SIBIISIOTCS TOXKICCTBEHHBIMU CIIEAYIOIINE BHIPAKCHHUS:

a) 17x-8+ t H17X—8;6)MH2X—3;
x—3 x-3 x+5
-4 x*-8 2x
B) - S :
x—2 x° -4 x+2
6. I[OKa)KI/ITe TOXIOCCTBO. yKa)KI/ITe YCI0OBHUC TOXKACCTBCHHOCTMU.
6 4_ _ 2_ 3
4a +264 :8+a2 16;6) 27 227a+9a a =3_a:
a —4a° +16 a +4 a—6a+9
3 2
p) T
x“+1

7. O0BsCHUTE, TIOYEMY YHCIIO 2 SBISICTCS PEIICHUEM ypaBHEHUS
2x - 3+4(x - 1)=5 u He ABIIETCA PEIICHUEM YPaBHECHUS
2x-3+2(x - 1)=4(x - 1)-7.

o o 4 1
8. Haligure MHOKECTBO pelIeHuii ypaBHeHus —+5=— na {-1;0,2}, ecnn
X X

a) xeR; 0) xeN; B) xeQ; 1) xeZ.
9. YpaBHeHue 3a7aHO Ha MHOXecTBe R. Pemmre ero, uMcnonib3yss TEOpPEMBI O
PaBHOCWJIBHOCTH ypaBHEeHHI. OOOCHYWTE BCce mMpeoOpa3oBaHUsl, BHINOJIHSIEMbBIEC B
IIPOLIECCE PELIEHUS YPABHEHMUS:
6 - x—1:3—x+x—2.

2 2 3
10. PemmTe 3a1a4y anredpandyeckuM CriocoOoM:
«B Tpéx kop3uHax 54 kr s070K. B mepBoii kop3uHe Ha 12 Kr 070K MEHbIIIE, YeM
BO BTOPOW, a B TPEThel — B 2 pa3a Ooibiie, 4eMm B rnepBoi. CKOJIBKO KUIIOTPAMMOB
sI0JIOK B KQXKJI0M KOP3UHE?».
11. Pemnre ypaBHEHUS:

a) 2x2 - 7x+6=0; 6) =

3—27:27;13) x2+x—5+ : 3x -4

X— X X" +x-95

HepaBeHncTBa ¢ 01HOM IepeMEeHHOM

1. Cpenu crienyromux 3anuceid yKaxKUTe HEPAaBEHCTBA C OAHOM MEPEMEHHOM:
a) 14 - 7x<4x — 3; 0) 19(y - 3)>7; B) 227 — 39 - 11>53:(21 - 50); r) 93+63x;
1) 5x*-523x<21;€) 73m - 21m>12.

2. SIBngercst 11 4KuCIo 2 pelIeHHeM HEPaBEHCTBA!

xX+2 >2, xeR? A uncno 3? A gucno 1?

3—x

3. Haﬁ)IPITe JJIMHBI MHTCPBAJIOB, HA KOTOPLIX BBIITOJHAIOTCA HCPABCHCTBA!
2x* +16x—3 x-1 1.1

Q) ————

; >2; 0) >2;B) ~>=.
x°+8x x+5 x 3
4. HaiiauTe HaMMEHBIIIHE 11eJIbIe PEIICHUS HEPABEHCTB:
2
a) 4x2+4x+1<0; 6) = 2 >2: B) Lf’xzzo,
3—x 4-3x—x




5. Crnenyrwooniyue HEpaBEHCTBA 3aJaHbl HAa MHOXECTBE JEHCTBUTEIBHBIX YHCEIL.
Pemute ux U 000CHYyiTEe Bce MpeoOpa3oBaHUsl, BBHINOJHAEMbIE B IMPOLIECCE UX

pEIICHHUS.

a) 1+t 515y 3(x - 2)-4(xH1)<2(x - 3) - 2.
x—-2 x-1 x

6. JlaHbI Mapel HEPaBEHCTB:

a) 2x 5 8 u 2x>8; 0) XS o1 i 3x+5>x - 3.
x+4 x+4 x—-3

VYKaxuTe, Ha OCHOBE KaKOTO MpeoOpa3oBaHus 2-¢ HEPAaBEHCTBO MOIYYEHO U3 1-ro.
MoryT 1u 3TH npeoOpa3oBaHMs MPHUBECTH K HAPYIICHHIO PABHOCHJIBHOCTH Ha
MHOkecTBe N, Ha MHOKecTBEe R?

7. He pemas HEpaBeHCTB, YKaXUTE€ MHOYKECTBA, HAa KOTOPBIX PaBHOCUJIbHBI
CJIEAYIOIINE TTapbl HEPABEHCTB:

2) 5x2 <1000 1 x<2; 6) —- > >0 1 x-5>0; B) > 2
2x°+3 x—=7
8. Oxna ctopoHa npsimoyrojbHuKa — 10 cm. Kakoif MoxxeT ObITh AjMHA BTOPOIl
CTOPOHBI, €CJIM IIEPUMETP NPSIMOYTOJIbHUKA MeHbLIE 50 cMm?

9. U300pa3ute Ha YMCIOBOM OCH MHOKECTBA TOYEK:

a) X={x|x<-T7}

0) V={y|xeR, x>15,2};

B) Z={z|XxeN, - 1<y<6,5}.

10. Ykaxure MHOXKECTBO 3HAYECHUM IEPEMEHHOM {, MpPHU KOTOPBIX BBIPAXKEHUE
MMEET CMBICIIL:

<ludx-4>x-17.

3t+6 5t° -t
a) : ;0) - :
(t+2)(t°+6t+9) t“+7t+12
YpaBHeHHS 1 HEPABEHCTBA C MOAYJIeM
1. Pemre ypaBHeHUS:

a) |[x+4/=2x; 0) |3x+1[79 - Xx; B) |x+5=/10+x]; r) [x+3|=|2x - 1|=8.
2. Kakue u3 creyromnx ypaBHEHHN UMEIOT PEIICHNE, a KAKUE HET:
a) |x - 5|=3; 0) |x - 5|=- 3; B) [x|=|2x - 5|; ) [x+5|+|3x - 4|= - 8?
3. Pemmute ypaBHeHus: a) [x*+x[+3x - 5=0; 6) x*+x - 2| - 10=0.
4. PemuTe HEpaBEHCTBA U YKAKUTE HANMEHBILIEE LIEJI0€ MTOJIOKUTEIBHOE PEIICHNE
JUTSL KQXI0T0 U3 HUX: a) [X[<5; 0) |x - 4|<3; B) [x+2>1.
5. Kakue u3 ciie1yronux HEpaBeHCTB UMEIOT PELICHUE, a KAKUE HET:
a) |x - 7|1<0; 0) |x - 8|<0; B) [x+5>-2; 1) [x - 3|< - 1; 1) |5 - 2x|< - 2; e) [2x - 9|<0?
6. PemmuTe HepaBEeHCTBA M YKAXKWUTE€ HAUMEHBIIHE IEIbI€ TMOJIOKUTEIbHbIE
pELIeHUs 1151 KaKJI0T0 U3 HUX:
a) x2- [5x+6[>0; 6) [x2+5x[<6; B) |x - 2+x+2[<d; 1) [3+x[>x.
YpaBHeHHne U cUCTeMbl YPaBHEHM ¢ IBYMsI lepeMEHHbIMH. Y PaBHEeHHUe
JIMHUHU. YPaBHEHHE OKPYKHOCTH
1. Ilyrém mnombopa HaWaAWTE HECKOJBKO PEHICHUM KaXAoro W3 CISTYIOUTUX
ypaBHEHUH: a) X - y=7; 0) y=5x; B) 3x - 2y=16.
2. HaliguTe mapsl 4ncell, pa3HOCTh KOTOPbIX paBHA 15. CKOIBKO pelIeHU UMEET
3ajganue?



3. Pemute 3agauy: «/leBouka Kynuia B Marazuae KHUATY 3a 30 KOM. U OTKPBITKY 3a
7 kor. Y He€ ¢ co00i ObUIM TOJIBKO TPEX KOMEEUHBIE U MATH KOTIECUHbIE MOHETHI.
CKOJIBKO T€X M JPYrMX MOHET JIeBOYKa JOJDKHA Obla JaTh B KacCy 3a CBOIO
MOKYTKY?»

4. Jlansl n1Ba ypaBHeHUs: X+y=9 u x - y=1. Haitaure napy uucesn, koropas

a) SIBJISIETCS pellieHueM 1-ro ypaBHEHHUsI, HO HE SIBJISIETCS PEIIEHUEM 2-TO;

0) sABJIIETCS pelICHUEM 2-TO YpaBHEHUs, HO HE SIBJISIETCS pellieHueM 1-1o;

B) HE SABJISIETCS PEUICHUEM HU MEPBOTO, HU BTOPOTO.

5. BbisicHuUTe, paBHOCWUJIIBHBI JM Ha MHOXeCTBe R crieayromme cucremsl
YPAaBHEHHMM:

{x—y=2, {6—6—2=0,
a) U

3x-2y=9 30-20-9=0;
3x—2y=9 60—-46=18.

6. Cpeau MHOXKECTBa pelIeHui (X;y) CUCTeMbl HaAWIUTE TO, sl KOTOPOro cymma
(x+y) MakcuMaiibHa. Beruucnure 3HaueHHE 3TOW CyMMBI.
20+0=17,
7. Ilpn KakuX 3HAYEHUAX MTAPAMETPa a4 CUCTEMBI HE UMEIOT PELICHNN?
0+a0=1, 6) 0+a0=1,
a){o4mo=2a+a {éa+é=2a
8. Ilpn KakMx 3HAYEHUSIX MapaMeTpa a CHUCTEMbl YPAaBHEHUU UMEIOT OECKOHEUYHO
MHOT'O PELICHHN?
3x+ay=3, (a+Dx—y=a+2,
a) |ax+3y=3; 0) {x+(a—1)y =2.

9. Pemnte cucteMbl ypaBHEHHUIA:

2x+3y=15 _ J¥T2=4 x+y=3,
)] !

ro2y=z O 2-ay2=0 ) lyra?=s
10. Pemmute cuctemy ypaBHeHU# rpaduuecKiuM CrIoCOOOM:
x? +y2 =25,
xy=12.

11. 10. Pemmute cuctemMbl ypaBHEHUH TrpaduyeckuM CcrnocoOoM ¢ MOMOILIBIO
onyaH-kanekynaropa WolframAlpha http://www.wolframalpha.com:

{x—y:Z, {2x+3y:15,

3x-2y=9’ x—2y=3

12.. Pemure 3aga4y COCTaBICHUEM YPABHEHHUS:

5
«§ CYMMBI JIBYX 4Hcell 0e3 MX Pa3HOCTU COCTaBisieT 16, a MOIypa3HOCTh ATUX

yucell, yMHOXKEHHas Ha §, paBHa ux nojiycymme. Haiiaure 3tu unciay.
CucremMbl M COBOKYITHOCTH HEPABEHCTB C OJHOI NepeMeHHOM



1. YcranoBure, Kakue U3 CIACAYIOMIMNX 3aMUCEHN ABISIOTCS HEPABEHCTBAMHU C OJTHOU
TIEPEMEHHOM::

a) 15(x+3)>5; 6) 19 - 7-6; B) 3x2- 2x+4>0; 1) 13(11+8)<12 - 5; 1) 7x - 2(x - 3).

2. IToueMy uuciio 3 He ABISAETCS PEUICHUEM HEPABEHCTBA:

6(2x+7)<15(x+2), rne xeR?

3. PaBHOCHIIBHBI 1M HAa MHOECTBE R ciemyronue napsl HEpaBEHCTB:

a) 2x +52 <1 u 2x+2>x+5; 6) - 13x<39 u x>3; B) x>+3x - 2>2 u 4x>+3x - 4>0;
X+
r) 5 -3x>-4ux<3;n) XZ_S >0 u x-3>0?
x“+1

4. Jlokaxxute, 4TO HE CYIIECTBYET JEUCTBUTEIBLHOTO YKCIIa, KOTOPOE OBl SBIISLIIOCH

pPEIICHUCM HCPABCHCTBA.!
3(2 - x) - 2>5 - 3x.

7-9x 3
5. Pemmre HepaBeHCTBO

x-1 .
+E X - 6<T +2 u o0ocHyiiTe Bce
npeo0pa3zoBaHus, KOTOPbIE TPOU3BOIUIIN B MIPOIIECCE PEIICHUS.

6. OgHa cTOpoHa TPEYroJibHUKA paBHa 5 cM, a apyras 8 cM. Kakoil MoxkeT ObITh
JUIMHA TPEThEU CTOPOHBI, €CIIM MIEPUMETP TPEYTOJIbHUKA: a) MEHBIIIE 22 CM;

0) 6onpiie 17 cm?

7. H306p33HTC Ha YHCJIOBOH HpiIMOﬁ MHOJKCCTBA TOYCK, KOOPAMHATBI KOTOPHBIX

YIOBIIETBOPSIIOT CIACAYIONMIUM YCIOBHAM: a) X={X | X> - 4%};

6) X={x | - 5,1<x<-3,2}; B) X={x | - 3<x<11,2}.
8. Pemmre cucTeMbl HEPaBEHCTB:
56—-2>20+1, 0,30—4+0<«7,2—-80,
{26+3>186—3; ) {26—7—0,26£ (86—5)-0,3.
9. Pemmre COBOKYITHOCTH HEPABEHCTB:

) 9(6-7) <126+9, 8- 354279,
30+14> 48-5(0+2); 3

0)
7+50<80+4.
10. Haiinute MHOKECTBA PELLIEHUI HEPABEHCTB:
a) |x-7]<14;6) |6-7x|<3;8) [2x-9]|>-1.
11. HalizuTe MHOXECTBA MCTHHHOCTH CIEAYIOIIMX KOHBIOHKIHWA HEPABEHCTB M
M300pa3uTe UX Ha YUCIOBOM OCH:
a) (x<9) A (x>4); 0) (x-8) A (x>-10).
12. Halinute MHOXECTBA HCTUHHOCTH CJIEAYIOIIUX JA3BIOHKIIUNA HEPABEHCTB:
a) (x<9)v (x>5); 6) (x> - 10) v (x>0) v (x>5) 1 nu300pa3uTe UX Ha YUCIOBOH OCH.
13. HaiiguTe obsactu onpenenaeHus CIeAyOUUX BEIPaKEHUI:
2
a) V-2 ; 0) Jx(x—9) ; B) d-x :
4+ x x+3
HepaBeHcTBa M CHCTEMBbI HEPABEHCTB € ABYMS IlepeMeHHbIMH
U X rpauyeckoe pelieHue
1. Halimute Tpu Kakux-1u0o0 peleHus HepaBEeHCTBA:
a) y>3x - 0,5; 6) y<x?+1; B) y+x - 1>0.




2. llokaxuTe MTPUXOBKOM HA KOOPAMHATHOM IUIOCKOCTH MHOYKECTBO TOYEK,
6

3a]]aBAEMOE HEPABEHCTBOM: a) y<2X - 8; 6) y> - X - 6; B) y>— ; I) y>0,5x2,
X

3. IlokaxuTte MTPUXOBKOM HAa KOOPAMHATHOW IUIOCKOCTH MHOYECTBO TOYEK,
KOOPIMHATHI KOTOPHIX ABJIAIOTCS PENIEHAEM HEPABEHCTBA: a) X2+y?<25;
0) x>+y>>4,
4. Ilycts F — MHOK€ECTBO TOUEK KOOPAMHATHOM IJIOCKOCTH, 33/1aBa€MOE€ CUCTEMOMN
{ <x+4,
HEPaBEHCTB:
y=>x-4.
[Tpuramiexkat i 3ToMy MHOXecTBY Touku A (0;5), B( - 1;3), C ( - 20;20)?
5. TlokaxuTe MTPUXOBKOM HAa KOOPAMHATHOW IUIOCKOCTH MHOYKECTBO TOYEK,
KOOPAMHATBI KOTOPBIX YIOBJIETBOPSIOT CUCTEMaM HEPABEHCTB:

2718 y>x+2,
> 2x + 6,
a) {y * 1 0)qy > —x+2,
y<-2x+6
y <5.

6. Pemure cucteMbl HEpaBEHCTB rpad)UuECKUM CIIOCOOOM:
o> 0+ 2, sz—x—G,
a)y, .. 6) 17
0<20-3; y<3x-1.
Jlumepamypa:
1. Kynaeuna I''A., Toncmuxuna I'.A. Aneebpauveckue nowsmus 8 coOepHcanuu
oucyunaunvl « Mamemamuxay. yuebd. nocooue. Teeps, 2008.
2. Jlasposa H.H., Cmoiinosa JI.11. 3adaunux-npaxmuxym no mamemamuxe. M.,

1985.

PA3JIEJI 6.
FeOMeTpl/I‘{eCKI/Ie IMOHATHUA B HAYAJIBHOM Kypce MaAaTEMATUKN

Tema. I'eomeTpuveckue npeodpa3oBaHus MJIOCKOCTH

[Ipaktuueckue 3aHsTusi Nel-2. Ilonsitue mnpeoOpa3oBaHUST MHOMKECTBA.
JBkeHus1 TWIOCKOCTH. YacTHble BuIbl ABMKEHUHU. [lapaiuienbHbld TEpeHOC:
onpeneneHue U cpouctBa. [loBOpOT: ompeneneHne M CBOWCTBA IOBOPOTA.
[{enTpanpHasi CHMMETPHS: ONPEAEIEHNUE, CBOMCTBA, CBSA3b C IIOBOPOTOM.

IIpaktnueckoe 3anatne Ne3. OceBas CUMMETpPHsS OTHOCHUTENIBHO IPSAMOM.
[TocTpoenue 00pa3oB puryp npu ABUKEHUU.
Jlutepatypa: ocHoBHas [3] § 23, 24 11.116; nonoaauTensHas [3]

Tema. DiieMeHTBI TEOPUH FeOMETPHUYECKUX MOCTPOCHUN HA MJIOCKOCTH €
NMOMOIIbI0O HUPKYJIS U JIMHEHUKH

[Ipaktuyeckoe 3ansitue No.4. Tlpocrteiirie W OCHOBHBIE IOCTPOCHUS.

[Ipaktnueckoe 3ansitue No.5. Metonbl pemieHusi 3ajad Ha MOCTPOECHUE:
METOJI TEOMETPUYECKUX MECT TOUEK

[Ipaktuueckoe 3anstrie No.6. MerToapl pelieHus 3aaad Ha MOCTPOCHHE:
MeTO/1 MpeoOpa30BaHUA.



[Ipaktnueckoe 3ansitue No.7. Metonbl pemieHusi 3ajad Ha MOCTPOECHUE:
anreOpandecKuii METO/I.
Jlutepatypa: ocHoBHas [3] § 22; momonauTeabHas [3]

Memoouueckue pekomenoayuu
O Op2anUu3aUUU CAMOCIMOAMEILHOU PAdOMbL CHYOEeHN 08

1. PexoMeHIaUM 110 UCIIOJIb30BAHNI0 MATEPHAJIOB
padoyeii mporpaMMbl AUCHMILTHHBI
JInsi TOATOTOBKM K MPAKTHYECKUM 3aHATHSAM PEKOMEH]IYETCSl HCIOJIb30BaTh
COOTBETCTBYIOIIME METOAWYECKHE YyKazaHus. [IpoaHanm3upyiiTe HMerommecs
BAapUAHThl KOHTPOJIbHBIX BOIPOCOB, TECTOB, 3aIaHUM U T.J.

2. Pexomengauum no padorte ¢ yueOHOI 1 HAY4YHOIl JTUTEPaTypPOi
Jlnig m3ydeHus Kypca HEoOXOOuMBbl ydyeOHbIE MOCOOMS M3 CHUCKAa OCHOBHOM
JUTEPATYPBL. J[ONOIIHATENBHAS JINTEpAaTypa UCHOJB3YETCS MPHU CaMOCTOATEIIEHOM
U3yYEHUH OTNIEIbHBIX TEM, IPEAYCMOTPEHHBIX Y4EOHOM MpOrpaMMon.

3. PexoMeHaanuu 1no noAroToBKe K NPaKTHYECKUM 3aHATHUAM
I'noccapuii
Hwuke nepedriciieHHbIE TOHSATHUS pa3AeiioB AUCIUIUINHBI «MaTeMaTuka» CM. B
Kypce JeKIUI 1 y4eOHBIX TTOCOOUSIX.
Pa3zoen. Axcuomamuueckoe noCmpoeHue MHOIHCECH A Ue1blX
HeompuyameaIbHbvIX Yucen
1. TlonsiTe 00 aKCMOMATUYECKOM METOJE MOCTPOCHUS TEOPUH.
AKCHOMAaTHYECKOE TTOCTPOCHUE MHOKECTBA 1EJIbIX HEOTPULIATEIIbHBIX
yucen.
TepmuHsIL:
- OCHOBHBIE MOHATHSI (OCHOBHBIE OOBEKTHI U OCHOBHBIE OTHOIIICHUS )
- aKCHOMa
- TeopeMa
- TIOJTHAsT MHTYKITUS
- HETIOJTHAs! UHAYKITUS
[TonsTus:
- MHO>KECTBO
- YHCJIIO
- OTHOILIEHHE «HEMOCPEICTBEHHO CJIEI0BATH 3a...»
Onpenenenus:
- MHO>KECTBA HAaTypaJbHbIX YHUCEII
- HaTypaJbHOTO Ynciia
- OTHOIIEHUS «IIPEIIECCTBYET»
- CJIOEHUS HATypaJIbHbIX YHCE
- YMHOXECHHS HATYPaTbHBIX YHCEIT
- OTHOLIEHUS «MEHBIIIE)» HAa MHOKECTBE HATYPAJIbHbBIX YHCEI
- Pa3HOCTH HATypaJIbHBIX YUCET



- YaCTHOTO HATypPaJIbHBIX YUCET
- IEJIEHUSI C OCTATKOM
- MHO>KECTBA LIEJIBIX HEOTPULIATEIIBHBIX YUCET
3aKOHBI:
- CJIOXKEHHUS HATYypPaJIbHBIX YHCEI
- YMHOKEHHS HATyPAIbHBIX YUCET
[IpaBuna:
- BBIUMTAHUSI CYMMBI U3 YHCIIa
- BRIUUTAHUS YUCIIA U3 CYMMBbI
- BRIUMTAHUS YUCTIA U3 PA3HOCTH
- BRIUMTAHUS PA3HOCTU U3 YHUCIIa
- MpuOaBJICHUSI PA3HOCTH K YUCITY
- JIJICHUSI CyMMBI Ha YK CJIO
- IEJICHHS IPOU3BEICHUS HA YUCIO 25
O6o03Ha4eHUs:
- YHCJIa, HETIOCPEJACTBEHHO CIIEAYIOLIETO 32 HAaTypalbHbIM YUCIIOM d
- MHO>KECTBA HATypaJbHbIX YHCEI
- IPUHAJICKHOCTH SJIEMEHTa MHOKECTBY
TeopeMsr:
- CYLIECTBOBAHUA U €IMHCTBEHHOCTHU CIJIOKEHUSI HATYPAIbHbIX YHCEI
- CYIIIECTBOBAHUS U €IMHCTBEHHOCTH YMHOEHHUSI HATYyPaAJIbHBIX
qucen
- CYIIECTBOBAHUS Y €IMHCTBEHHOCTH PAa3HOCTH HATYpPAJIbHBIX YUCET
- CYIIIECTBOBAHUS U €IMHCTBEHHOCTH YaCTHOTO HATYpPaJbHbBIX YHCEI
- CYILIECTBOBAHUS U €IMHCTBEHHOCTHU JIEJICHUSI C OCTaTKOM
Caoiictaa:
- OTHOLIEHUS «HETIOCPEICTBEHHO CJIEIOBATh 32 ...»
- OTHOLIEHUS «IIPEIUIECTBYET»
- MHO>KECTBA HAaTYpaJbHbIX YHCEII
- OTHOLIEHUS «MEHBIIIE)» HA MHOKECTBE HATYPAIbHbBIX YHCEI
Metonbr:
- METOJ  MaTeMaTHYeCKOM HWHIYKIUU JUIsl  JOKa3aTesbCTBa
YTBEPKACHUN
- METOJI MOJTHON MHIYKIIUM JJI TOKAa3aTebCTBAa YTBEPKIACHU N
AJNTOPUTMBI:
- COCTaBJICHUS TAOJIUI] CJI0KEHUS OJTHO3HAYHBIX HATYpaIbHbIX YHCEIT
- COCTaBJICHUS TAOJIUI] YMHOXXEHUS OJHO3HAYHBIX HATYPAJIbHBIX YUCET
Teopus:
- aKCHMOMAaTH4YeCKasi TEOpHs HATypajIbHOIO YHCia
Cucmembsl cuucnenusn: NO3UYUOHHbBIE U HENO3UYUOHHbIE. Anzopummol
apugpmemuyeckux oelucmaeuil.
TepMuHbI:
- CICTEMa CUUCIICHUS
- pa3psigHasl €IMHULIA
- OCHOBaHUE CUCTEMbI CUUCIICHUS



ITonsarwus:
- HEMO3UIIMOHHAS CUCTEMA CUUCIICHUS
- IIO3UIIMOHHAsI CHCTEMA CUUCIICHUS
Onpenenenus:
- CHCTEMBI CUMCIICHHUS
- IECATUYHOM 3aIIMCH HATYpaJIbHOI'O YHCIIa
- OCHOBAHUS CHCTEMBI CUACIICHUS
O603HaueHus:
- KpaTKOM I€CATUYHOM 3allMCH HATypaJbHOTO YKCIIa B OOIIEM BHJIE
- uudp B pUMCKOM CUCTEME CUHCIICHUS
- KpaTKOM 3aIlMCH YUCJIA B p-UYHON CUCTEME CUHUCIICHMS
Teopema:
- CYLECTBOBAHU U €IMHCTBEHHOCTH JIECATUYHON 3aIIMCH
HATypaJIbHOT'O YKCIIa
DopMyIbI:
- pa3BepHyTas AeCATUYHAS 3alIMCh HATyPAIBHOIO YUCIIa
- pa3BepHyTas 3alMCh HATYPAJIbHOIO YNCIIA B p-UYHON CUCTEME
CUMCIICHUSA
AJTOPUTMBI:
- CJIO’KEHMSI M BBIYMTAHUSI MHOTO3HA4HbIX uncen B 10-i cucrteme
CUMCIICHUS
- YMHOKEHHMS U JACJIEHUS MHOTO3HAYHBIX 4nceln B 10-i cucreme
CUMCIICHUS
- COCTaBJICHUS TAOJINIL CJIOKEHHSI 1 YMHOKEHHS OJTHO3HAYHBIX YUCEN
B p-UYHOU CUCTEME CUUCIICHUS
- BBITIOJIHEHUS apU(PMETHUECKUX IEUCTBUI B p-UYHOM CHCTEME

Pazoen. Muosxncecmea u onepayuu nao numu. Coomeemcmaeusi.

1. MHoxecTBa u orepaluu HajJ HUMH

— MHOXeCTBO

— IloamHOXECTBO

— YHHUBEpPCAIBHOE MHOKECTBO

— PaBHbIC MHOXECTBA

— IlycToe MHOKECTBO

— Kpyru Oinepa

— Kaccel MHOXECTB

— OObenuHeHre MHOKECTB

— Ilepeceuenne MHOXKECTB

— Pa3HocTh MHOXKECTB. /J{ONOTHEHNE MHOKECTBA.
2. CooTBeTcTBUSA

— Ob6macTh OTHpABICHUS

— Oo06nacth NpuOBITUSA

— I'pad coorBercTBUS



— I'padux cooTBeTCTBHS

— OOpaTHOE COOTBETCTBHE

— (OO0pa3 snemeHTa

— IIpoobpa3 snemenTa

— B3auMHO 0HO3HAYHOE COOTBETCTBHE
— MomHuocTs

— (CueTHOEe MHOXKECTBO

— DKBHUBaJICHTHBIC MHOYKECTBA

Pazoen. Teopemuko-mHoicecmeeHHbLIL CMBICII Y€1020 HEOMPUUAM ETTbHO20
yucna u onepayuil Had yucaIamu
TepmuHsbI:
- IOPSAJIKOBOE HATYyPAIHOE YUCIIO
- KOJIMYECTBEHHOE HATyPaJIbHOE YK CIIO
- KOHEYHOE MHOKECTBO
Onpenenenus:
- OTpE3Ka HAaTypaJbHOTO psija
- KOHEYHOTO MHOXECTBA
- HATYpaJIbHOTO YKCJIa C TEOPETUKO-MHOKECTBEHHBIX MO3UIIUM
- yrcina 0 ¢ TeOpeTUKO-MHOKECTBEHHBIX MO3UIINI
- OTHOLIEHUS «PABHO» U «<» C TEOPETUKO-MHOKECTBEHHBIX MMO3UIINI
- ICCTBUI CIIO)KEHUSI, BBIYUTAHUSI, YMHOKECHUS U JECJICHUS C
TEOPETUKO-MHOKECTBEHHBIX MO3ULUN
3aKOHBI:
- CJIOKEHHUS 1 YMHOKEHUS LEIbIX HEOTPULIATEIbHBIX YHCEI
O6o3HayeHue:
- OTpE3Ka HAaTypaJbHOTO psija
CBolicTBO:
- OTHOIIEHUS «<» C TEOPETUKO-MHOKECTBEHHBIX MO3UIIUMA
Teopus:
- TEOPETUKO-MHOKECTBEHHAsI TEOPHUSI HATYPAJIbHOTO YHCIIa
CUMCJICHUS
Pazoen. Mamemamuueckue ymeepicoOeHus u ux cmpykmypad.
Buowvt meopem
3. Marematuueckue yTBEPKIACHHS U UX CTPYKTypa
— Ilonsarue
— DBpricka3biBanue
— Ilpenuxar
— KBanTOpBI
4. Bupasl Teopem
— Heob6xoaumoe ycioBue
— JlocTatoyHOE yCIIOBHE
— OOparHas Teopema



— TlpoTuBoOMNONOKHAS TEOpEMa
— JlokazaTenabCTBO

Pazoen. /lenrumocmsb namypaivHulx uucen

TepMuHBL:

- IEIUMOCTh

- ICJIUTEIb JAHHOTO YKCIia

- KpaTHOE ABYX U 0oJiee ynce

- HAaUOOJIBIINKA OOIUI JCITUTEIIH

- HaMEeHbIlIee 00111ee KpaTHOe

- KAHOHUYECKOE Pa3JI0KEHUE HATYypaIbHOTO YHCIIa
Onpenenenus:

- OTHOLIEHUS JIEJIMMOCTHA Ha MHOKECTBE HATyPaIbHbIX YHCEII

- POCTOTO YUCia

- COCTaBHOT'O YUCIa

- B3aMMHO MPOCTHIX YHUCEI

- IEJIUTENI JAaHHOTO Yrciia

- KpaTHOIO JIByX WJIK 0oJiee Yucel

- HanOowIero oomero aenurens (HOJL)

- HauMeHbliero oodiero kpatHoro (HOK)

- KAHOHUYECKOTO Pa3oKeHUsl HaTypaIbHOTO YuCia
[IpaBuna:
- IETMMOCTHA CYMMBI, Pa3HOCTH, POU3BEAECHUS HATYPAJIbHbBIX YHACEI HA
JAHHOE HAaTypaJbHOE YUCIIO
O6o3HaveHUs:

- OTHOUIEHUS IETUMOCTH

- IETIUTENS JAHHOTO YuCTa d

- KpaTHOTO yucen a u b

- KAHOHWYECKOT0 MPe/ICTaBIECHUsI HATYypaJbHOIO YKciia
Teopemsr:

- IEIMMOCTUA CYMMBbI, Pa3HOCTH, POU3BEICHUSI HATYPaJIbHBIX YHCEI

Ha HaTypajJbHOE YHUCIIO

- HEISIUMOCTH CYMMbI HECKOJIBKHMX YHCEN HAa HAaTypaJbHOE YHUCIIO

- IPU3HAKU JACIUMOCTH HAaTypaldbHbIX yncen Ha 2, 3,4,5,9, 11, 25

- PU3HAKU JICIMMOCTH Ha COCTaBHbIE YUCIa

- cymectBoBanust HOJI nByx uncen

- CYLIECTBOBAHUS NMPOCTOTO AETUTENS

- 0 OECKOHEYHOCTH MHOKECTBA MPOCTHIX uncel (Teopema EBkina)

- OCHOBHAs TeopeMa apuhMEeTUKU

- o cBsi3u Mmexxny HOJ[ u HOK
CaoiicTBa:

- OTHONIIEHUS JIETUMOCTH

- ocHOBHOE€ cBoicTBO HO/]

- 1-e u 2-e cBOICTBA B3aUMHO MPOCTHIX YKCEI
DopMyIsI:



- JISTICHUSI CYMMBI, Pa3HOCTH, IPOU3BEJICHHS HATyPAJIbHBIX YUCEN Ha TaHHOE
HaTypajgbHOE YHUCIIO
AJITOPUTMBI:
- EBknmaa Haxoxaenuss HOJl aByx uucen
- «pemieTo IpaTocheHay MorcKa MPOCThIX YUCE.
- HaxoxpaeHus HO/[, HOK HecKoIbKHX YHCE C IIOMOIIBIO UX
KaHOHMYECKHUX Pa3JIOKEHUM, OMHAPHOTO aJIrOpUTMa

Pazoen. Pacuupenue nonamus uucia

[TepBoe pacuupenue nouarus uucia. llensie yucna.
Tepmun:

- paclIupeHHe MOHITHUS YUCa
[Tonstue:
- IEPBOE PACIIMPEHUE MHOKECTBA HATYPAIbHBIX YUCET
Onpenenenus:

- 1I€JIOTO YHCIIa

- paBeHCTBA map

- OTHOUIEHUS «>)» Ha MHOKECTBE LIEIbIX YHCEIT

- CYMMBI LI€JIBIX YHCEIl

- Pa3HOCTH LEJBIX YUCET

- IPOU3BEICHUSI 1IEJIBIX YUCET

- a0COIIOTHOM BEJIMYMHBI 1IEJIOT0 YHCIIa

- DKBUBAJICHTHBIX Map
3aKOHBI:

- CJIOKEHUS 1 YMHOKEHHSI HA MHOXECTBE IEJIbIX YHCE
[IpaBuna:

- CPaBHEHUS LICJIBIX YHCEJ 110 BEJIMYUHE

- CJIOKEHUS, BBIUUTAHUS, YMHOXKECHUS TIap
O6o3HaveHMs:

- Mapbl YUCEN

- 1I€JIOrO YKCJIa Ha OCHOBE TEOPHUU Map

- MHOKECTBA LIEJIbIX YHCE

- HATYpaJbHOIO YMCJIa HA MHOYKECTBE LEJIBbIX YUCET
CaolicTBa:

- OTHOIIEHUSI «PAaBHO» HA MHOKECTBE IIEJIbIX YUCET

- OTHOUIEHUS «>» Ha MHOKECTBE LIEJIbIX YHCEII

- MHOKECTBA LIEJIbIX YHCell
Teopun:

- TEOpHUS YHOPSITOUYCHHBIX Tap

- TEOPETUKO-MHOKECTBEHHAS TEOPUSI LIEJIOr0 YHCIIa
Teopema:

- CYILUECTBOBAHUS Pa3HOCTH LEIbIX YUCET

PanmmonansabIe yncia
TepMuHbI:

- 1poOb OOBIKHOBEHHAS



- YUCTTUTENb PO
- 3HAMEHaTeJb ApooU
- KOHEYHas JeCATUYHas JpoOb
- OeCKOHEYHas MepUoInYECcKast IecaTuYHas Jpook (Yuctas u
CMeIIIaHHasl )
- IEPUO/1 B 3aITUCU OECKOHEYHON MEPUOIUIECKOMN AECITUUHON ApOOH
[TonsTue:
- BTOPOE€ PACIIMPECHHE TMOHATHS YUCIIa
Onpenenenus:
- parMoHAIBHOTO YKCIIA
- DKBUBAJICHTHBIX TIap
- MoayJIs mapsi ( @; b)
- OTHOIIEHUU «=» H (>»
- CYMMBI, pa3HOCTH, TPOU3BEJICHUS U YACTHOTO PAIMOHAIBHBIX YHUCEIT
- HECOKpAaTUMOU ApooH
- IECATUYHOM JTpoOu
- IPOIICHTa
- IPOMIILITU
- MPaBWJILHOM ApoOH
- HETIPAaBWJILHOM ApoOH
- MPOTUBOTIOJIOKHBIX TTap
- 00paTHBIX Map
- pPaIMOHAIBHOTO YHCIIA C TEOPETUKO-MHOKECTBECHHBIX TIO3UITUH
[IpaBuina:
- CpPaBHCHHUS PAIMOHAIBHBIX YHACETT
- CJIO’KCHMSI, BRIYUTAHUS, YMHOKEHUS U JICICHHS pallHOHATBHBIX
YHUCeJ Ha OCHOBE TEOPUU Tap
- CJIO’KEHMSI, BBIYUTAHUS, YMHOXKEHHUS U JICTICHHS] OOBIKHOBEHHBIX
npobeit
- 0OpaileHus OOBIKHOBEHHBIX JIPOOECH B IeCATUYHBIE
- 00OpalleHus KOHEYHBIX JECATUYHBIX APOOEi B OOBIKHOBEHHBIC
- 00OpallleHusl YUCTHIX U CMEIIAaHHBIX OECKOHEUHBIX MEPUOANIECCKUX
npoOeil B OOBIKHOBEHHBIC
O6o03Ha4eHMs:
- pPaIMOHAIBHOTO YMCJIa Ha OCHOBE TCOPHUU TIap
- HYJIEBOU ITapbI
- TIOJIOKUTENBHOMN Mapbl
- OTPULIATEIILHOU Mapsl
- MHOYKECTBA PAIIMOHAIILHBIX YUCE
- pPaIMOHAIBHOTO YUCIIA
Teopema:
- 0 TIPEJICTABIICHNN BCSKOM HECOKPATUMOW OOBIKHOBEHHOW JPOOH B
BHJIC JICCSITUIHOM TpoOH
CaoiicTBa:
- OTHOIIICHHUS «>>)» HAa MHOXKECTBE PAIMOHATBHBIX YHCEIT



- MHOKECTBA PAllMOHAIBHBIX YUCEI

- OCHOBHO€ CBOICTBO Jpo0u

Teopuu:
- AKCMOMAaTHU4YECKasi TEOpUs map
- TEOPETUKO-MHOKECTBEHHAS TEOPHUS PALIMOHATIBHOTO YU CIa

3. JeiicTButenbHble yncia. [IpubimmxeHHbIe BBIYUCICHUS

TepmuHsbI:
- KJIacChI TpH pa3OMEHUH MHOKECTBA Ha TIOIMHOKECTBA
- HIOKHUM Y BEPXHUU KJIACCHI
- IECSITUYHBIC NPUOJIMKEHUSI ICUCTBUTEIIBHOTO YKCIIa 10

HEJOCTATKY U MO U30BITKY

- IECSITUYHBIN 3HAK
- 3Havamas nudpa
- TOUHOCTh OKPYTJICHUS

Onpenenenus:
- CEYEHHUSI MHOKECTBA PAIIMOHAJIbHBIX YHCE
- IEMCTBUTEIIBHOI'O YHCa
- PaIMOHAJIBHOTO JICUCTBUTEIBLHOTO YHCIa
- UPPAIMOHAJIBHOTO JEUCTBUTEIBHOIO YU CIa
- OTHOIIICHUM «=» U «>» Ha MHO’KECTBE JICHCTBUTEIBLHBIX YHCET
- OJIOKUTEIBHOTO ¥ OTPUIATEIIBHOTO JEUCTBUTENBHBIX YUCET IO
teopun Jlenexknnaa
- CyMMBI, Pa3HOCTH, IPOU3BEACHUSA U YACTHOTO JI€MCTBUTEIbHBIX
YHUCEeN

O6o3Hauenue:
- CEYEHHUSI MHOYKECTBA PAIIMOHATIBHBIX YHCEII

CsoiicTBa:
- MHO>KECTBA JICHCTBUTEILHBIX YHCE
- OTHOIIICHUS «» HAa MHOKECTBE JICHCTBUTEIILHBIX YHCEI

[IpaBuna:
- OKpYIJICHUS TIPUOIMKESHHBIX YHCeIT
- CIIOKEHUS ¥ BRIYUTAHUS TPUOIMKECHHBIX YHCEIT
- YMHOKEHHS U JICJICHUS TTPUOIMIKCHHBIX YUCETT
- MPABUJIO «3amacHoM 1udpo»

Teopus:

- Teopus JCUCTBUTEIBLHOIO YKcia 1o Jlenekuumy

Pa3zoen. Benuuunot u ux usmepenue
1. AxcuomaTudeckoe onpeeeHUue MOHATHS BETUIMHBI

— Bennunna

— AJJUTUBHO-CKAJISIpHAS BEJTMYMHA

— OaHOpOAHBIE U HEOIHOPOIHBIC BEJIMUUHBI

— H3mepeHue BETMYrHbI

— HarypanbHo yucio0 Kak pe3yJbTaT U3MEPEHUS BEIMYUHBI



JlnvinHa oTpeska

Benuuuna yrna

[Tnomans puryps

O0bem Tena

PaBHOBenukue Gurypsl
PaBHOCOCTaBnEeHHBIE (HUTYPHI

2. Bennunnel, paccMaTprBaeMbIe B HAYaJIbHOM KypCe MaTEMAaTUKH

Jnmina
Macca
[TpomexxyTKkn BpeMEHU
O0BeM

3aBHCHUMOCTH MCKIY BCINYMHAMHA

Pazoen. @ynukyuu, ypagHeHus, HepageHcmaea

1. Tonsitue uncnoBoit pynkiuu. [Ipsimas u oOpaTHast MPOMOPITUMOHATILHOCTH.
Jlunentnas pyukuusa. Ksagpatuanas GyHKIus.

Yucnosas QpyHKIMSA

YucnoBoe BhIpaXEHUE U €r0 3HAYCHHE
OO6nactb onpeneneHus

MHOX€eCTBO 3HaYCHUN

YerHast pyHKUUA, HeUeTHAS QYHKLIUS
MonoTtoHHas QyHKIMSA

I'paduk pyHkIIN

[Ipsimast nponoOpIHOHATBHOCTh
OOGpaTHas NponopIHOHATBEHOCTh
JIuneitnas GpyHKUIMS

Ksampatnunas QyHKIus

2. YwucnoBoe BhIpaKEHUE U €ro 3HaueHue. YUcIoBble paBEeHCTBA U
HEpPAaBEHCTBA.

HucnoBoe BeIpakKEHUE
HucnoBoe paBEHCTBO
HucmoBOoro HepaBeHCTBA

3. YpaBHeHuUs MepBOM CTENICHU C OJTHOM U IBYMSI TIEPEMEHHBIMU

BripaxkeHne ¢ nepeMeHHON

ToxnecTtBa

ObmnacTh ornpeneneHus BRIpaXXeHUs ¢ IEPEMEHHOM
MHO0KECTBO 3HaUYCHUH BBIPAKEHUS C IEPEMEHHOM
MHOK€eCTBO pelIeHU ypaBHEHUS

Kopens ypaBHEHUS

JInnelHOE ypaBHEHHE

PaBHOCUIIBHBIE ypaBHEHHS

YpaBHEHUE C ABYMS IEPEMEHHBIMU

YpaBHEHUE OKPYKHOCTH



4. HepaBeHCTBa C OJJHOI NEPEMEHHOM NTEPBOI U BTOPOU CTEIIEHH.
— IlonsaTne HepaBeHCTBA
— HepaBeHCTBO ¢ OJHOM IEPEMEHHOM ITIEPBOX U BTOPOM CTEIIEHU
— PaBHOCHJIBHOCTBH HEPABEHCTB
— Teopemsl 0 paBHOCUIIBHBIX HEPABEHCTB
— Moaynb uncia
— YpaBHEHHE C MOIYJIEM
— TloHsiTME KPUTHYECKON TOUKHU
5. CucreMsl 1 COBOKYITHOCTH HEPABEHCTB, UX rpapuuecKoe peuicHue
— Cucrema HEpaBEHCTB
— COBOKYITIHOCTb HEPaBEHCTB
— Pemenue cuctempl 1 COBOKYITHOCTH HEPABEHCTB
— I'paduueckuii crocod pereHus

Pa3zoen 6. Inemenmot 2eomempuu Ha NAOCKOCMU 8 RPOCIMPAHCHLEE

1. V3 ucropun BO3HUKHOBEHHS M pa3BUTUA reoMmeTpuu. ['eomerpus kak
Hayka. OCHOBHBIC HaIlpaBJICHUS PA3BUTUS TCOMETPUU: HCTOPUUECKHM aCIIEKT;
IJIAHUMETPHUSI; CTEPEOMETPUST; AKCUOMATHUYECKOE TTOCTPOECHHUE T€OMETPUU

2.Ilonsatue rteoMerpuueckoil ¢urypel. ['eomerpuueckue Qurypsl Ha
IJIOCKOCTA W B MPOCTPAHCTBE: TOYKA; IUIOCKOCTh;, TeoMeTpuueckas Qurypa;
npsiMasi; OTPE30K; Jyd; JIOMaHas; yroj; HapaielibHble W TEPHeHIUKYJISIpHbIC
MpsMbIC; BBIMYKIAas W HEBBITyKJIas (HUrypa; MHOTOYTONBHHUK, TPEYTOIbHUK
(knaccudukalus Mo pa3HbIM OCHOBAHUSM); YETHIPEXYTOJIbHUKH (KJIaccu(pUKaIus
M0 Pa3HbIM OCHOBAHUSIM); OKPY>KHOCTh M KPYT, MX 3JIEMEHTbI; MHOTOTPAaHHUKHU,;
BBITTYKJIBIC W HEBBIMTYKJIbIC MHOTOTPAHHUKH, TMpU3Ma, NHpamMHuia; NpaBUIbHBIC
MHOTOTPaHHUKH; WJIUHJP; 1Iap; KOHYC; pa3BepTKa

3. 3amaum Ha TIOCTPOCHHE TE€OMETPUYECKUX (UTYp HaA IIJIOCKOCTH C
MOMOIIBIO ITUPKYJIsE W JUHEWKH: oOIas MOCTaHOBKA 3a/ladyd Ha MOCTPOCHUE,
AKCUOMBI TEOPUU T'E€OMETPUUYECKHUX IMOCTPOCHUH LUPKYJIEM W JIMHEHMKOM; ITaIlbl
peluieHns 3aa4 Ha IOCTPOEHHE; TPOCTENIIINE TOCTPOCHHS, OCHOBHBIE TTOCTPOEHUS],
METO/IbI PEILICHHS 3a/1a4 Ha TOCTPOCHUE

4. TeoMerpuueckue mpeoOpa3oBaHUs IJIOCKOCTH: MpeoOpa3oBaHMUE;
JBIDKCHUE; MOJ00ME; TOMOTETHS; OCeBasi CUMMETPHS; IIEHTpalbHas CUMMETPUS;
napasuiesibHbIM MEPEHOC; MOBOPOT



5. [Ipocreiine 3a1a4m aHATUTHYECKOW T€OMETPUN HA MJIOCKOCTH: MPEIMET
Y METOJI aHAJIMTUYECKOM N€OMETPUH; KOOPAUHATHI; METOJ KOOPJAMUHAT Ha NPSIMOU U
Ha IUIOCKOCTH; YUCIIOBAs OCh; PACCTOSIHUE MEXKAY ABYMsI TaHHBIMU TOYKaMU;
JIEJICHUE OTPe3Ka B JAaHHOM OTHOILIEHUH

6. YpaBHeHue nuHUM. JIMHUM NIEPBOro M BTOPOTO IMOPSIIKA: JIMHUH HEPBOTO
MOPS/IKA; pa3IMYHble BUABI YPABHEHHUS INPAMOW; IYYOK MNPAMBIX; YIOJd MEXKIY
IPSMBIMH; JMHUM BTOPOIO IOPSAAKA; OKPYXKHOCTh; JJUIMIIC; SKCLHEHTPHUCHUTET
3JuIMICca; (POKAJIbHBIE PaJWyChl 3JUIMICA;, KaHOHWYECKOE YypaBHEHME JIUIMIICA;
runepOosa; KAaHOHUYECKOE ypaBHEHHE TUIEPOOIIbI, SKCIEHTPUCUTET THIEPOOJIBI;
¢doxanbHbIE pagyChl TUTIEPOOIIBI; ACUMIITOTHI TUIIEPOOIIBI

INPOI'PAMMA UTOI'OBOI'O 39K3AMEHA

AKCHOMATH4YeCKOe MOCTPOCHUE MHOKECTBA LeIbIX HEOTPHUATEIbHBIX YHCE
[TonsiTue 006 aKCMOMAaTHYECKOM METO/IE€ MOCTPOECHMSI TEOpUU. AKCHOMATHUECKOE
IIOCTPOEHUE MHOKECTBA LIEJIBIX HEOTPULATENIbHBIX uncel. AkcuoMsl [leaHo.
TeopeTUKO-MHOXKECTBEHHBIM  MOAXOX K IIOCTPOEHUIO MHOXECTBA  LEJbIX
HEOTPULIATEIBHBIX YUCeNl. ApU(METUYECKHE ONIEpaAI[UU: ONPEECICHHUE, 3aKOHBI.
Cucrembl cuucieHus. AJITOpUTMbl apU(PMETUUECKUX IEHCTBUN HaJ YUCIAMHU B
JNECATUYHOU CUCTEME CUUCIIEHUS U IPYTUX MTO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS.

MHo:xecTBa, COOTBETCTBUS U MATEMATHYCCKHE YTBEPKICHUSA
MHoecTBa U oniepalui HajJl HUMH.
Pa3buenne MHOKECTBa Ha MOMAPHO HEMEpECeKaroIMecs MoAMHOKeCTBa (KJIacChl).
CootBerctBus. I'pad u rpaduk coorBercTBUsa. CBOMCTBa COOTBETCTBUI. B3auMHO
OJIHO3HAYHbIC COOTBETCTBHUSI.
OtHomeHus. CBoicTBa OTHOIICHUNA. OTHOIIECHUS 9KBUBAJICHTHOCTH U TIOPSIKA.
MaremMaTtrudeckue yTBEP)KIACHUS M HUX CTPYKTypa. BbICKa3bIBaHUS U MPEIUKATHI:
OmnpeAesIeHUE, Onepanru, CBOUCTBA. KBaHTOPEI.
Buasl teopem. OTHOIIEHUE CleIOBaHUS W paBHOCWIbHOCTH. HeoOXxomumbl u
JIOCTAaTOYHBIE YCIIOBUSI.

PacmiupeHue noHATHS 4YnCIa
[TepBoe pacumpenne nonaTus uyncia. Llensie uncna. CBONCTBA MHOKECTBA 1IEBIX
YUCEJl U X T€OMETPUYECKAsT UHTEPIIPETALIUSL.
Panronanpapie  uncna. ApudMeTHyeckue Oreparuud  Haj  paluoOHAIbHBIMU
YHCIIAMU.
JlericTBuTENbHBIC YKcaa. MHOXECTBO AEMCTBUTEIBHBIX YHUCEII, €0 CBOMCTBA U
r€OMETPUYECKAS] UHTEPIPETALINS.
[Tpubnmxennsie BerunciaeHus. [IpaBuna neicTBrii ¢ MPUOIMKEHHBIMU YUCIIAMHU.

Beau4yuHbl 1 UX H3MEPEHUE
AxcuomaTHuueckoe OIMpCACIICHNUC MMOHATHA BCIINYHHBI. Paznuunbie ImoaAXoabl K



OMPCACICHUIO AAIMTUBHO-CKAJISIPHBIX BCIIMYMH. OcCHOBHBIE CBOMCTBA CKaJIPHBIX
BennuuH. [loHsaTue HU3MCPCHHA BCIIMYMHBI.

BGHI/I‘{I/IHBI, pacCMaTpuBaCMbIC B HAYaJIbHOM KYPCC MATCMATHUKH. E,ZII/IHI/IHBI ux
HU3MCPCHHA. CDYHKHI/IOHaJIBHLIC 3aBUCHUMOCTHU.

DOyHKIUH, YPABHEHUs, HEPABEHCTBA
Omnpenenenne 4ucaoBOM (YHKIUHM, CIOCOOBI 3aJaHuUs, CBOWCTBA. DYHKIHMH C
OJIHOU IEPEMEHHOM.
YucnoBoe BBIpaXKEHUE W €r0 3HA4YeHUE. UMCIIOBBIE PABEHCTBA M HEPABEHCTBA.
CBolicTBa HCTUHHBIX YHCIOBBIX PABEHCTB U HEPABEHCTB.
VYpaBHEeHUs MEpBOW CTENEHU C OJHOM W JBYyMs mHepeMeHHbIMU. OmnpeneneHue
peleHns ypaBHEHUs, TEOPEMBI O PABHOCUIIBHOCTH YPaBHEHUM, IPUEMBI PELLICHMUS.
HepaBencTsa ¢ ogHoM nepBoii m BTOpou creneHu. llonstme monynsa. Pemenue
YPaBHEHUU U HEPABEHCTB, COJEPKALUX HEU3BECTHYIO 1101 3HAKOM MOJYJIA.
CucrteMbl 1 COBOKYITHOCTH HEPABEHCTB, UX IpapuuecKoe perieHue.

DJIeMEeHThI FT€OMEeTPHH Ha IVIOCKOCTH U B IPOCTPAHCTBE
CyIHOCTh aKCMOMAaTHYECKOIO0 METOAA ITOCTPOEHUS MAaTeMaTU4eCKOM TEOpUHU.
TpeboBanus1, MpeAbABISIEMbIE K CHCTEME aKCUOM.
«Havana EBxinia», KpaTkoe coaepKaHue, JOCTOMHCTBA U HEJOCTATKHU.
[Ipobnema mAToro NocTynara, NOMbITKA €€ JOKA3aTeIbCTBA. DKBUBAJIEHTHI ISTOTO
IIOCTYJIATA.
Cucrema akcuom ['mib0epTa eBKIMI0BOM MIIOCKOCTH. AKCHOMBI TPUHAAJIEKHOCTH
U MopsiaKa. AKCHOMBI PaBEHCTBA (KOHIPYIHTHOCTH), HEMPEPHIBHOCTH U aKCHOMa
IIapaJuIeIbBHOCTH.
[lonsitue o reomerpuueckoil  ¢urype. TpeyroabHuku, KiaccuuKaius
TPEYrOJIbHUKOB II0 CTOPOHAM M yriaM. BBICOTBI M Me€IWaHbl TPEYroOJIbHUKA,
OIIpEJICJICHUS], CBOMCTBA.
buccekrpuca TpeyrojapHUKa U €€ CBOMCTBA. JJ0Ka3aTeabCTBO OMHOTO U3 HUX.
Teopema 0 CcyMMe BHYTPEHHHUX YIJIOB TPEYTOJIbHUKA, JOKA3ATEIbCTBO.
PaBHOOGpEeHHBIN TPEYroJIbHUK M €ro cBoiicTBa. Jloka3aTeiabCTBO OJHOTO U3
CBOMCTB.
[IpsAMOYTONBbHBIN TPEYTrOJbHUK M €ro CBOMCTBA. Jl0Ka3aTenbCTBO OJHOIO U3
CBOMCTB.
[Ipu3Haku paBeHCTBA TPEYTrOJBHUKOB. /[0Ka3aTeIbCTBO OJHOTO U3 HUX.
[Ipu3Haku paBeHCTBa NPSAMOYTOJBHBIX TPEYTOJBHUKOB. JlOKa3aTeNnbCTBO OAHOTO
13 HUX.
Teopema [Tudaropa: popmynrpoBka, OJHO U3 T0KA3ATEIBCTB, YEPTEK.
[TapajutenibHBIE TIpPsIMBIE, CBOMCTBA M IIpU3HAKU. JloKa3aTenbCTBO OJHOIO U3
CBOMCTB.
MHOroyroJIbHUKH, BBINYKJIbIE U HEBBIMYKJIbIE MHOTOYIOJIbHUKA. YacTHbIE BUIBI
MHOI'OYT'OJIbHUKOB, UX OIIPEIEIICHUS U CBOWCTBA.
YerblpexyrodbHUKM W uX Buabl. [lapamienorpamm, omnpenesnieHue, CBOWCTBA U
IIpU3HaKy. /[oka3aTeapCTBO OJHOTO U3 HUX.



YactHple BuABl MapajiesiorpamMma: poMO, NpPSIMOYTOJBHUK, KBajpaT; HX
B3aUMOCB:3b. /[0Ka3aTebCcTBO OHOIO U3 CBOWCTB.

OKpy>KHOCTb U KpYT: OIPEACIICHUs, UX JIEMEHTHl U CBOMCTBA. JlOKa3aTeiabCTBO
OJTHOTO U3 CBOWCTB.

BnvcanHbsle M ONKMCAaHHBIE MHOTOYTOJIBHUKM M MX CBOMCTBA. JlOKa3aTeabCTBO
OJTHOTO U3 HUX.

OOmiasi MOCTaHOBKA 3a/Jayd Ha IIOCTPOEHME. OTambl pElIeHHs 3aJadyd  Ha
MIOCTPOCHHE NUPKYJIEM U JuHenkou. [Ipumepsr.

[IpocTenimme NOCTPOECHHS W OCHOBHBIE ITOCTPOCHHUS LUPKYJIEM U JIMHEHWKOW.
[IpuMep 0AHOTO U3 ITUX TOCTPOCHUM.

['eoMeTpuyeckre MecTa TOUEK: OMKUCAHUE U ITOCTPOEHUE ABYX U3 HUX.

3agauu, Hepa3pelIMMbIe IIUPKYJIEM U TMHEHKOM. 3a1a4a 0 TPUCEKIIUH YTIJIa.
3agauu, Hepa3pelMMbIe IUPKYJIEM U JUHEHUKOM. 3aiaua 0 KBaJparype Kpyra.
3anaun, Hepa3peluMble HUPKYJIEM U JTUHEHKOM. 3aiaya 00 yaABOCHUHU KyOa.
[TpeoOpa3oBanus MIOCKOCTH. [IBUKEHNE U €r0 YaCTHBIE BUIBI.

[TapannenpHblil TIEpEHOC, OINpEAETICHUE, CBOMCTBA U MOCTPOEHUE 00pa3oB (uryp
IIPY ApaJuIeIbHOM NIEPEHOCE.

OceBasi cUMMETpHs, ONpEEIICHUE, CBOMCTBA U MOCTPOECHUE 00pa3oB (uryp mnpu
OCEBOW CUMMETPUHU.

[ToBopoT, onpeneneHue, CBOMCTBA U MOCTPOEHUE 00pa3oB (UTyp MpU IOBOPOTE.
[leHTpanbHasi CHMMETpHSI, ONIPEIEIEHUE, CBOICTBA U MOCTPOCHHE 00pa3oB PUryp
IIPpU LEHTPAIbHOM cUMMeETpuHu. LleHTpanmpHas cUMMETpus KaK YacCTHBIM Ciydau
IIOBOPOTA.

2) TumoBble 3amaHus IS OICHMBAHUS PE3YJIHTaTOB OOyYEHHUS HAa ypPOBHE
«¥YMeThb» (pemiath TUIHYHBIE 337a4d Ha OCHOBE BOCIIPOM3BEICHHS CTaHIAPTHBIX
AJITOPUTMOB PEIICHUS):

IpuMepHbIe THIBI 32124 JJIsI IK3aMeHa !

o 5-10x
1. Haiinure o61acTh onpeaeieHus] BRIPpaKEHUS o
x —

2. [Ipu KaKuX 3HAYEHHUSIX X SIBIIETCS TOXKIECCTBOM CIIEIYIOIIEE PABEHCTBO:
1 1
x—=1 x+4+1_ 1,
1 1 X
x-1 x+1
o a—3.2a-3 1
3. Haiiqure 3HaueHWE BBIpaKECHUS : npu a==. Ilpm kakux
a+4 a 3
3HAYCHUSX A BHIPAKEHUE UMEET CMbICIT?
4, VYKaXUT€ MHOXKECTBO 3HAUYCHUN NEPEMEHHOM X, MPU KOTOPBIX BBIPAKECHUE
5x° —x
————— UMEET CMBIC]I, HAHECUTE €T0 HA YUCIIOBYIO OCh.
X +x-2
S. [lepeuncnure cBoiicTBa (QyHKIUMH: y1=-2x+7 u y,=2x+5. YUto cruemyer

U3MCHHUTH B 3aITUCSX, YTOOBI:
a) ux rpaduku OBLTN MapaIICIbHBL;
0) ux rpaduKu TPOXOIUIH Yepe3 OJHY TOUKY OCH y?



6. Ha omHOll KOOpIWHATHOW IUIOCKOCTH CXEMAaTHYECKH TIOCTPOiTe rpaduku
byukui: y1=x+4; y,=-x+4; y3=-2x+4. O00cHyiTe 0COOEHHOCTU MX B3aUMHOTO
PacmooKeHusI.

o . o 3 ..
7. Ilepeuncnure cBoiicTBa PYHKIUU, 3aJlaHHON hopmynoil: y= - —. M300pa3ute eé
X

rpaduk cXeMaTHIHO.
8. PemmTe ypaBHEeHHWEe W OOOCHYHTE BCe NPEOOpa30BaHUs, BBINOJHCHHBIC B
Tx+4 _3x-5
- X= .
2

IpOILIECCE PEUICHUS YPaBHEHHUS:

9. Pemure cucreMy HEpaBEHCTB:

x—2

38-17x 2= +5,

0,7x—7x<(Bx+4)-2.

3x* +2001
10. Pemmnre HEpaBeHCTBO: ————— > 0. Penienne HaHeCHTe Ha YHUCIOBYIO OCh.

3x-2
2x—1p> 3x -4,

11. Pemute COBOKYITHOCTb HEPABEHCTB:
5x+3 < 8x+21.

oo X+ y2 =25,

12. Pemmte rpaduyecku CUCTEMY JABYX YpaBHEHUI:
x+y=3.

13. Ilokaxkute MTPUXOBKOM HAa KOOPAMHATHOM IUIOCKOCTM MHOYKECTBO TOYEK,
y+15x—-42>0,
7x-12+3y <0.
14. Tlokaxxute MTPUXOBKOM HA KOOPAMHATHOM IIJIOCKOCTH MHOXECTBO TOYEK,
3aIaHHBIX CUCTEMOW HEPABEHCTB:

3aJaHHBIX CUCTEMOH HCPABCHCTB! {

nyz,
x* + y* <16.

15. Pemmnre 3ama4y cOCTaBIEHUEM YPABHEHHUS:

«Tonkas BepéBka Ha 12 M gnuHHee TosicToil. Korga oT kaXaou U3 HUX OTpe3anu
no 16 M, TOHKOH BEpEBKM OCTAJIOCh B 3 pasza OoJblie, yeM TOJCTOU. CKOIBKO
METPOB TOHKOU BEPEBKH OCTAIIOCH?»

16. TlocTpouTh OKPYKHOCTH C IIEHTPOM Ha OJHOM M3 KaTeTOB JIAHHOTO
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, KAaCAIOLYIOCS TUITOTEHY3bI U ITPOXOISIIYIO Yepes3
BEpLIMHY ITPSIMOTO yIia

TpeOoBaHus1 K pEUTHHI-KOHTPOJIIO
[lepeyenn BOMPOCOB M 3aJaHUM ISl TOATOTOBKU K PyOEKHOMY KOHTPOJIIO
1o paszzesiaM JUCHMIUIMHBI «MaremaThka» cM. OaHK KOHTPOJIbHBIX BOIPOCOB U
3aJlaHui 10 YYEOHOU JUCHUTIIIMHE; TUTIOBBIE TECTHI.

Pa3nen 6. 'eomeTpruecKkue NOHATHSI B HAYAJBLHOM Kypce MAaTeMATHKH
(ax3ameH)



Cemectp | Ne monynsa | Tema Kos-so DOopMBbI KOHTPOJISI
0annoB
Pemenue 3amau
10 (momarHee 3aaHue U
1.1. HauanpHele OIPOC Ha 3aHATUN)
T€OMETPUUYECKUE CBEICHHS 2 MaTeMaTH4YeCKHi
(Monynb 1) IUKTAHT
16 Komnoksuym (Teopust
1 U pelIeHHe 3a/1a4)
1.2. 'eomeTpuyeckue Penrenue 3anau
4 IpeoOpa3oBaHus MII0CKOCTH 12 (momamrHee 3aaHue 1
DJIEMEHTHI TCOPUH OTIPOC Ha 3aHSITHH)
reOMETPUUYECKUX TTOCTPOCHUI 16 KomnnokBuym (Teopust
UPKYJIEM U JIMHEWKOW Ha U peIlICHHE 3a1a4)
miockoct (Momynb 2)
1 Pewmenue 3amau
2.1. Ilpocreiimme 3axauu (omariHee 3aaHue U
2 AHAJTUTUYCCKON TeOMETPUH Ha OTIPOC Ha 3aHITHH)
ILJIOCKOCTH. 3 MareMaTu4eCcKui
IUKTAHT
Hrorossiii 40 DK3aMeH
KOHTPOJIb
HUTOI'O 100

X. Cerenust 00 00HOBJIeHNH padoyeil MPOrpaMMbl JMCIUAIIHHBI (MM MOTYJIsT)

Ner.m. | OGHOBIIEHHBIH OnucaHre BHECEHHBIX Jlata ¥ IpOTOKOI
paznen paboueit U3MEHEHUN 3acenaHus Kadeapsl,
MIPOTPaAMMBI YTBEPAMBIIIETO
JTUCIUTUTAHBI (MITH WU3MEHEHUS
MOAYJIs)
1. | Bce paznenbl [TepepaboTka paboueii | [Ipotokon  3acenanus
nporpamMmsbl B cooTBeTcTBUM | Kadenpst MEHO
¢ tpeboBanusmu GI'OC BO | Ne 1 ot 04.09.2019 r.
10 TAaHHOMY HampaBJICHUIO

Ner.. | OOHOBNEHHBIN pazzen padboueit | OnucaHre BHECEHHBIX PexBU3UTHI TOKyMEHTA,
IPOTpaMMbl JUCLIUIUIUHBI WU3MEHEHUN YTBEPAUBILIETO
WU3MEHEHHUS

1. OcHoBHast u JonojHUTeNbHas | OOHOBIEH cnucok | [IpoTokon NelO
JuTepaTrypa JTUTEPaTyphI 3aceaHus Kadenpsl

[IITHO ot 10.06.2021r.
2. @DOH/| OLIEHOYHBIX CPEJCTB Pacmmpen criektp | [IpoTokon Nel0
3aJlaHui 10 | 3ace/laHus Kaeapsl

KOMIIETECHIIUSIM [ITTHO ot 10.06.2021r.




