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|. AHHoTanMa

1. Ilesn ¥ 3aMa49M JUCIHHILIMHBI

Llempro ocBOEHUS TUCHUIUIMHBI «Marematnka B HavyaJdbHOM O0Opa30BaHUI
SBIIICTCS: 00€CIICUCHNE HEOOXOIUMOTO YPOBHSI TCOPETUUYCCKON W MPaKTHYSCKOU
MOATOTOBKM  JUIA  YCHCIIHOW  peanm3alud  Oyaymed MpodecCHOHAIBHON
JEATEILHOCTH 110 O0OYYCHHIO MaTEMAaTHKE MJIAJIIINX TKOJIBHUKOB.

3amauaMy OCBOEHHS TUCHUTLINHEI SIBIITIOTCS:

- PACKPBITh MUPOBO33PEHUECKOE 3HAUCHUE MATEMATHKH, YTITYOUTh
MIPEICTABIICHUE O POJIM M MECTE MATEMATHKHU B U3YUCHUHU OKPYKAIOMIErO MUPA,;

- chopMupoBaTh CUCTEMY HEOOXOAUMBIX MATEMAaTUIECKUX 3HAHHM,
COCTABJISIFOIINX TEOPETUUECKYIO OCHOBY HAYaJIbHOTO Kypca MaTeMaTUKH,
chopMHPOBATH YMEHUS U HABBIKU WX TIPUMECHCHHS B PEIICHUN
poeCCHOHANTBHBIX 3a/1a4;

-  pa3BUTh YMEHHS CaMOCTOSITEILHOH pabOThl € MaTeMaTHYEeCKOMN
JUTepaTypo: ydeOHUKaMH, y4eOHBIMH ITOCOOHSMH U T.11.

- pa3BHBaTh CIHOCOOHOCTh K aHaIM3y U pediekcud CcoOCTBEHHOM
1poheCCUOHAIBHON JICITEIIBHOCTH C IENBI0 €€ COBEPIICHCTBOBAHMS U TTOBBIIIICHUS
KBaJTU(DUKALIAH.

2. Mecto mucuuimuinibl B cTpykrype OOII

JlaHHas JUCLMIUIMHA SIBISIETCA AJIEKTUBHOM JUCIMIUIMHOW y4eOHOro IUlaHa,
Bxoasmier B bnok 1. JImcoummaer «O0s3aTenbHas 9acThy. JIUCIUIIINHA CBS3aHa C
JPYTUMH YacTsIMA OOpa3oBaTENIbHOM MPOrpamMmbl (IUCUUILUIMHAMU U TPAKTUKAMU):
«Ileparoruka», «llcuxonorus», «MeToauka mpeNnoJaBaHUS MaTEMaTHUKW,
«MH(pOpMaALIMOHHO-KOMMYHHMKALIMOHHBIE ~ TEXHOJOIMM B NPO(ECCHOHAIBHOU
JESITETLHOCTHY, YY4EOHBIE U TIPOU3BOICTBEHHBIC MIPAKTUKU. TPeOOBaHUS K «BXOTHBIM)
3HAHUSM M YMEHHMSAM OOYYarolerocs, HEOOXOMUMBIM TIpU OCBOCHHU JTAHHOM
JUCLIUTUIMHBL. UMETh MPECTaBICHUE O MHOKECTBAX HATYPAJIbHBIX, PAllMOHAIbHBIX
U JICUCTBUTENBHBIX YHCEN, apudMETHUUECKHX JEHCTBUAX HaJ YUCIAMH; O
YHUCJIOBBIX BBIPAKECHUSIX U BBIPAKEHUSX C TEPEMEHHOM; O (YHKIIMOHAIBHOMN
3aBUCUMOCTH, OO0 ypaBHEHHUSX W HEPaBEHCTBAX U CMOCO0AX HX PEHICHHS; O
reOMETPUYECKUX (PUrypax u uUX CBOMCTBax (IJIOCKUX U TMPOCTPAHCTBEHHBIX); O
JTIOKA3aTelIbCTBE MAaTEMATUUECKUX YTBEPKICHUN; O TEKCTOBBIX apu(METUUECKUX U
reOMETPUYECKUX 3a/1a4axX U Croco0ax ux peuieHus. MiMeTh OlIeHKY IO MaTeMaTHhKe
3a Kypc CpefaHeid IIKOJIbI He HIKE «4». JIMCUMIUIMHBI U TPAKTUKU, JISI KOTOPBIX
OCBOCHME JTAHHOM TUCIUIUIMHBI HEOOXOAUMO Kak MpesecTByroniee: «Meroauka
npenojaBaHus ~ MareMmartukuw», «Pabota memarora ¢ oOydYaromMMUCH,
WCIBITHIBAIOIIUMUA  TPYJHOCTH TIpU M3Y4YEHUU MareMmaTtuku», «Pa3Butue
MIPOCTPAHCTBEHHBIX MPEACTABICHUNA MJIAJIIINX IIKOJILHUKOB B TIPOIIECCE OOYUCHUS
MaTeMaTHhKe», y4eOHbIe W TMPOU3BOJICTBEHHBIC MPAKTUKU, MOJTOTOBKA BBITYCKHOMN
KBaTM(PUKAITMOHHON pabOTHI.

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

KOHTaKTHasl ayJJUTOpHas padoTa: JeKiuu 68 Jyac, mpakTiyecKue 3auHsaTrs 85 yaca,
camocTositenibHast padota: 180 gacoB, KOHTPOIIL 27 4acoB.



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

[Inanupyemble pe3ysIbTaTbl OCBOCHUS
00pa3oBaTeNIbHOM MPOrpaMMBI
(bopmMupyembie KOMITETSHITIH)

[Tnanupyemple pe3ynbTaThl 00yYeHHUs
10 JTUCUMUIUINHE

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

YK-1.2. Onpenensier, UHTEPIPETUPYET U
pamKupyeT HHPOpPMaLKIO, TPEOYyeMyIO s
peIIeHHS TOCTABICHHOM 3a]]auu

VYK-1.3. OcymecTBiseT HOUCK UHPOPMALIUH JUIS

YK-1 CriocobeH oCcyIecTBIATh OKCK,
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 cnenuanbHble Hay4YHbIE

MeJJarOrHYeCKyIo JAESTEILHOCTh Ha 3HAHUS JUTA aHaiu3a 3P PEKTUBHOCTH CBOECH

OCHOBC CIICHUAJIbHBIX HAYYHbIX 3HAHUH HeﬂaFOFquCKOﬁ ACATCIIBHOCTH

5. ®opMa NPOMEKYTOUHOM ATTECTALMM M CeMeCTP MPOXO0KIEHHS - TT0 OUHON
dbopme oOyueHus - 3aueT — B 1, 2 1 3 cemecTpax, 3K3aMeH — B 4 cemecTpe:

6. SI3bIK MpenoIaBaHusl PYCCKUIL.



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

YUeOHBbIX 3aHATHH

Jl1s1 cTyAeHTOB 04HOi opMbI 00YUCHHSA

KonTakTHas 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,
MIPEIBSABIISIEMBIC 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  HATypaJbHBIX
Yyucel.

Ornpenenenue 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 AeHCTBUI

HEMO3UNIINOHHbIC

Ilo3umonnelie 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 3anucy yucesn 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 MHOXECTBO.

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. COOTHOILIECHUS
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
PaBHOCHUIILHOCTH MEXKITY
MpeINKATaAMHU.
HeobOxonumele,
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

OTHo1IEHUE 1ETMMOCTH Ha
MHO>KECTBE IIEJIbIX
HEOTPUIIATEIIbHBIX 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 EBknuja.

[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 3a1a4a pacIupeHHs
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
OTPHUIIATEILHBIM 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 YHCIAMU:
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 TIPOICHTHIL.

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,
IUIoIaak, 00bEM, Macca,
BpeMms. EquHuibl ux
HU3MEpPEHHUSI.

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 yncIOBOE
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 OTpeeIICHUs 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 C
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 cuCTEMEBI 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.
[ToBoport: onpenenenue u
CBOICTBa IIOBOPOTA
LentpanbHas cMMMETpUS:
ONpe/ieIeHUE, CBOKCTBA,
CBA3b C IOBOPOTOM
OceBas cummeTpus
OTHOCHTEJIBHO IPSIMOU

12

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

JJIeMeHThI TEOPHH FreOMEeTPUYECKUX MOCTPOEHU A HA TVIOCKOCTH

€ 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
npeoOpa3oBaHui,
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
KOOPJAMHAT HA IJIOCKOCTH.
JIBH>KEHMS Ha
KOOPJAMHATHOM INIOCKOCTH

KoHTtpoub

27

27

HToro B cemecTpe

108

15

30

27

36

HToro mo gucuunjinHe

360

68

85

27

180




I11. O0pa3oBare/ibHbIE TEXHOJIOTHH

Y4eOHas mporpaMMa — HAMMEHOBAHHE
pa3zesioB U TEM (8 CmMpO2oM
coomeemcmauu ¢ pazoerom || PII/])

Bun 3anarusa

O0pazoBarenbHbIE TEXHOJIOTHH

Pa3zgesn. AkcuomaTnyeckoe nocrpoeHune

MHO2KeCTBA 11eJIbI

X HCOTPUIATECJIbHBIX YU CEJ

[Tonsarre 00 akcHOMaTHYECKOM METOIE JIK TpaguuyoHHast JIEKIUS

noctpoeHust reopun. Axcuomsl Ileano. I13 Pemenue 3anau mo orpaboTke

Onpenenenre HaTypaJIbHOTO YKUCIIa. OCHOBHBIX TEOPETUYECKUX

[TocTpoeHue HaTypaIbHOTO Psijia YUCEIL. MOHSATUN U IPAKTUYECKUX

CBolicTBa MHOKECTBA HATYPAJIbHBIX HaBBIKOB

YHUCeJI, UHTEePIIPETAIUs UX Ha

LIEJIOYUCIICHHOM JIy4€, KOJIMYECTBEHHbBIC U

MOPSIIKOBBIE HATYpasibHbIC Yncia. Cuer u

HaTypaybHOe uncio. TpeboBanus,

MIPEABSIBISIEMBIC K CUETY.

Meroa MaTreMaTU4eCKOM UHAYKIIUHU U €TO Pemenue 3ai1ay no orpadboTke

MIPUMEHEHHUE K JI0KA3aTEIbCTBY 113 OCHOBHBIX TEOPETUYECKHUX

YTBEPKJICHUH. MOHATUI ¥ TPAKTHYECKUX
HaBBIKOB

AKcCHOMaTH4ECKOE omnpeacieHue JIK TpanuuroHHAs JTEKIHs

CIIOKEHHUs, YMHOXEHHUs JBYX YHCET,

3aKOHBI omnepanuii. TaOnuIbl CIOXKEHUS U

YMHOKEHHSI HATypaJIbHbIX YUCEIL.

Ornpenenenue MOHATUN «OOJbIIE» U JIK TpaauuroHHast JIEKUUS

«MEHBIIIE), CBOMCTBO MOHOTOHHOCTH 113 Pemenue 3amau mo orpaboTke

OTepalvii CIIOKEHHUS M YMHOXKEHUS OCHOBHBIX TEOPETUUYECKHUX

HaTypaJIbHbIX YMCEI. MOHATUHN U MPAKTUYECKUX
HaBBIKOB

BrlunTtanue u geneHne HaTypalbHbBIX JIK TpanuuMoHHAas TEKIHS

quCcell: ONpeAeNeHus, IpaBuia. I13 Pemenue 3a1au no orpaboTke

OCHOBHBIX TEOPETUUYECKHUX
TOHSATUN U TPAKTUYECKUX

HaBBIKOB

Jenenue ¢ octatkoM. Teopema o JIK TpanuuroHHAs JTEKIUS

BO3MO>KHOCTH U €JUHCTBEHHOCTH ACICHHS I13 Pemenue 3anay mo orpaboTke

¢ octaTkoM. MeTo ] MOJTHOW HHAYKIIMH U OCHOBHBIX TEOPETUUYECKHUX

€ro MpUMEHEHHUE ISl 10Ka3aTeIbCTBA MOHATUN U IPAKTUYECKUX

MaTEeMaTUYECKUX YTBEP)KICHHII. HaBBIKOB

[lesbie HEOTpULIATENIBHBIE YKCIIA I13 YcTHBIi onpoc 1o

(axcoOMaTUYECKUM TTOIXO.). CaMOCTOATEIIbHOMY

W3YUYEHUIO TEMBI
CucreMbl CUMCJIEHUS: TO3UIMOHHbIE ¥ HEMO3UIMOHHbIE

AJITOPUTMBI apHu

hbMeTHYeCKHX AeHCTBH

HO3HHHOHHBI€ " HCIIO3UIIMOHHBIC
CUCTEMBI CHHUCIICHHUA.

JIK
I13

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




JlecsiTuyHasi cCUCTEMa CUMCIICHHUS], 3aITUCh U
Ha3BaHUE YUCEI B HEW, AITOPUTMBI 113
apudmeTruecKux NeHCTBUHN HAJl YHCIAaMU
B JIECATUYHON CUCTEME CUUCIICHHUS.
Pycckue cuersr.

YeTHBIN 0IIpoc 1o
CaMOCTOSITCIIBHOMY
U3Y4YECHUIO TEMBI
Pemenue 3a1a4 no orpaboTke
OCHOBHBIX TCOPECTUYCCKUX
HNOHATHH U IPAKTHYECKUX

HaBLIKOB
[Tepexon ot 3anucu 4rcesn B OJTHOU YcTHbIit onpoc 1o
CHUCTEME CUHMCIICHHS K 3alKCH B IPYTOM. 113 CaMOCTOSITEIbHOMY

ANTOpUTMBI BBIIIOJTHEHUS
apuMeTHUECKUX onepanuii Hal YUCIaMu
B IO3ULIMOHHBIX CUCTEMAX CUUCIICHUS
OTJIMYHBIX OT AECATUYHOM.

U3YYEHHUIO TEMBI
Pemenue 3amay mo orpaboTke
OCHOBHBIX TEOPETHUECKUX
MOHATUN U IPAKTUYECKHUX
HABBIKOB

Paznesn. MHoKecTBa M onlepallMy HA/l HUMU

MHoskecTBa, CIOCOOBI 3a1aHUS UX. JIK TpaguuyoHHast JIEKUIUS
[TonmHOXecTBa, yHUBEpPCAIbHOE I13 Pemenue 3a1ay no orpadboTke
MHOKecTBO. PaBHbIe MHOKecTBa. Kpyru OCHOBHBIX TEOPETUYECKHUX
Diinepa. MOHSTUHN U TIPAKTUYECKUX
HaBBIKOB
Onepanuu  HaJ MHOXECTBAaMH M UX JIK TpaauuroHHast JIEKUUS
cBoiicTBa. [lekapToBO MpOU3BEACHUE IBYX I13 Pemenue 3amau mo orpaboTke
MHOKECTB. OCHOBHBIX TEOPETUUYECKHUX
MOHATUH U TIPAKTUICCKUX
HaBBIKOB
Pa3buenue MHOXKECTBA HA ITOMIAPHO JIK TpanuroHHAas JTEKITHS
HETepeCceKarIINecs MOIMHOXKECTBA I13 Pemrenue 3amau mo orpaboTke
(kmaccwr). OCHOBHBIX TEOPETUYECKHUX
MOHSATUHN U PAKTUYECKUX
HaBBIKOB
TexHomornM MpooIEMHOTO
o0yueHus

Pasgen. CooTBercTBUA

CooTBeTcTBUS MEXAY 3JIEMEHTaMH JBYX JIK TpanuuroHHAs JTEKIUS
MHOKeCTB. ['pad u rpadguk cOOTBETCTBUS. I13 Pemenue 3amay no orpaboTke
OCHOBHBIX TEOPETUYECKHUX
TOHSATUN U TPAKTUUECKHUX
HaBBIKOB
CBoOMCTBa COOTBETCTBUH. B3anMHO JIK TpaauuroHHasK JIEKIUS
OJIHO3HAYHBIE COOTBETCTBUA. MOIIHOCTE I13 Pemrenue 3amau mo orpaboTke
MHOXECTBA. OCHOBHBIX TEOPETUUYECKHUX
TOHSATUN U TPAKTUYECKUX
HaBBIKOB
TexHoMOrNM MPOOIEMHOTO
o0yueHus
buHapHbIE COOTHOIIEHUS HA MHOKECTBE JIK TpaguuroHHast JIEKIUS
ux cBoricTBa u rpadpl. COOTHOIICHUS I13 Pemenue 3amay mo orpaboTke

OKBHUBAJICHTHOCTHU U IMOPAIAKA. CBs13b
COOTHOIICHHSA 3KBUBAJICHTHOCTH C
p336I/IeHI/IeM MHOKECTBaA Ha KJIaCCHI.

OCHOBHBIX TCOPETUICCKUX
MOHATUHN U MPAKTUYECKUX
HAaBBIKOB
TexHonoruu npo6IeMHOro
00yueHus




Pasznen. TeopeTnko-MHOXKEeCTBEHHBIN MOAX0/ K MOCTPOECHUI0 MHOKECTBA L eJIbIX

HCOTPHUIATCJIbHBIX YHCEJ

BBenenue noHITHS LIEJIOTO

VY eTHBII OnpocC 110

HEOTPHUIATENILHOTO YKCa, HYJIS, I13 CaMOCTOSITEILBHOMY
paBEHCTBA U HEPABEHCTBA LIEJIBIX H3YYEHUIO TEMBI
HEOTPUIATENIbHBIX YHCET Yepe3 MOHATHE TexHosoruu npo0ieMHOro
MHOYKECTBA. o0yueHwus
Apudmerrdeckue orneparuu: YcrHblit onpoc 1o
ONPEACIICHUE KaXKI0W OINEpalvu, 3aKOHBI. 113 CaMOCTOATEIIbHOMY

U3YUCHHUIO TEMBI
TexHooruu npoOIIeMHOTO
00yJeHus

Paspnen. MareMaTu4eckue yTBep:KI

U UX CTPYKTYpa. Buabl Teopem

CHUA

OCHOBHBIE U OIpeeIIsieMble TOHATHUS.
CriocoOblI onpeie/ICHUsT TOHSATHH.

JIK
I13

TpaauuroHHas JIEKUUS
Pemenue 3amau mo orpaboTke
OCHOBHBIX TEOPETUUYECKHUX
MOHATUIN ¥ TPAKTUYECKUX
HaBBIKOB

Bricka3piBanus: OIIpCACIICHUC, OIICpalnu
Haa BbICKa3bIBAHUSIMU, UX CBOMCTBA.

JIK
I13

TpaauumoHHas JIeKIUs
Pemrenue 3amau mo orpaboTke
OCHOBHBIX TEOPETUYCCKHX
MOHSITHIA U TIPAKTHYECKUX
HaBBIKOB
TexHonoruu mpooIEMHOTO
00yueHus

OI[HOMGCTHI)IG MMpeaAuKaThbl: OIPCACIICHUC,

npuMepsl. KBaHTOPBI.

JIK
I13

TpaauuroHHast JIEKUUS
Pemenue 3amau mo orpaboTke
OCHOBHBIX TEOPETUUYECKHUX
MOHATUHN U MPAKTUYECKUX
HaBBIKOB
TexHomoruu npoOIeMHOTO
00yueHust

OTHOIIEHUS CIIETOBAHUASA U

PAaBHOCUJIIBHOCTU MEKAY NMPEANKATAMU.

HeoOxoaguMmele, 1OCTaTOYHBIE,

HEOOXOUMBIE U TOCTATOYHBIE YCIIOBHSI.
Crpoenue TeopeM. MaTemaTuyeckue

J0Ka3aTcJIbCTBA.

JIK
I13

TpaauuroHHast JIEKIUS
Pemrenue 3amau mo orpaboTke
OCHOBHBIX TEOPETUYECKHUX
TOHSATUN U TPAKTUYECKUX
HaBBIKOB

Pa3znes. /leamMoCTh HATYPAJIbHBIX YHCE

OTHoluEHUE 1ENTMMOCTH Ha MHOXKECTBE
LEJIBIX HEOTPULIATEIIbHBIX YUCEIN, €TO
ceocTBa. [Ipocreiimne TeopeMsl 0
JEIMMOCTH yucell. HeBO3MOKHOCTB
JeJIeHNs Ha HyJb. [Ipu3Haku neauMocTi

Ha 2,3,4,5,9,10,11,25.

JIK

Jlexuus-npeseHTanus

HaubGonbimmii o0uuit neauTens AByxX
HATypaJIbHBIX YUCEII: ONpeielicHuE,
CBOMCTBA, HAXOX/ICHUE C TTOMOIIBIO

Anroputma EBxinja.

113

Pemenue 3ajaad 110 OTpaGOTKC
OCHOBHBIX TCOPETUYCCKUX
MOHATUN U MPaKTUYCCKUX

HaBBIKOB




IIpoctsle u cocraBHble yncia. Pemero
OpatocheHa. beckoHeUHOCTh MHOYKECTBA 113
MpOCTHIX uncen (Teopema EBkina).
B3aumuo npocteie uncina. [Ipusnax
JIEJIMMOCTH Ha COCTaBHOE YHUCIIO.

Pemienue 3amau mo orpaboTke
OCHOBHBIX TEOPETHYECKHUX
MOHATUN U IPAKTUYECKHUX

HAaBBIKOB

Haumenbiiee o61iee KpaTHOE BYX YUCEN:
ONpeACIICHUE, CBOMCTBA, CBS3b C 113
HanOOJIBIINM OOIIUM AEJIUTEIEM dTUX

yrcen. OCHOBHAs TeopemMa apu(METHKH.

Pemenue 3amau mo orpaboTke
OCHOBHBIX TEOPETUUYECKHUX
MOHATUHN U TIPAKTUICCKUX

HaBBIKOB

Hcrnonp30Banye KAHOHUYECKOTO
MPEACTABICHUS HATypaJIbHOTO YKCIIa IPU 113
Haxoxaeauu HOJI u HOK neckonpkux
YHCEeII.

Pemenue 3amau mo orpaboTke
OCHOBHBIX TEOPETUUYECKHUX
MOHATUH U TPAKTUICCKUX

HaBBIKOB

Pa3znes. Paciimpenue noHsATHs 41

cJia

OO0mmas 3ama4a paciupeHus! IOHSATUS JIK Jlekuus-npe3eHranus
qucia.

TpeboBanusi, nperbsaBIsEMbIE K

PacIIUPEHMUIO.

[TocTpoeHne MHOXKECTBA LIETIBIX YUCEN KaK JIK TpanuuuoHHAs TEKIHs
nap HaTypanbHbIX. CpaBHEHUE LIEIIBIX I13 Pemienue 3a1a4 no orpaboTke

qrcell, apu(hMETHICCKHIE ONIEPALUN U MX

CBOMCTBA. Onepauuy Haj Iapami,
COOTBETCTBYIOIIUE HATYPAIHHBIM U IICITBIM
OTPHUIATEIEHBIM YHCIIAM.

OCHOBHBIX TCOPETUYCCKUX
TTOHATHH U MNPAKTHUUICCKUX
HAaBBIKOB

CBoiicTBa MHOKECTBA 1IEJIBIX YUCEN U UX JIK
reoMeTpuyecKas MHTepIpeTaus.
TeopeTnKo-MHOKECTBEHHBIN MOAXO0 K
MOHSTHIO IEJIOr0 YHCIIA.

TpaauuroHHas JIEKUUS

[TocTpoeHre MHOXKECTBA PALMOHAIBHBIX JIK
YyyCell Kak Iap LeNbIX YACEI. I13
Apudmerrueckue onepanuu HaJl
palMOHAIbHBIMU YHCIAMU: OIIPEIETICHU,
3aKOHBI ONleparuiil.

Pemrenue 3amau mo orpaboTke
OCHOBHBIX TEOPETHUECKUX
HOHATHH U MPAKTUYCCKUX

HAaBBIKOB

CBoiicTBa MHOXKECTBA pallMOHATBEHBIX JIK Pemenue 3anay mo orpaboTke
YHUCEN U UX T€OMETPUYECKas 113 OCHOBHBIX TEOPETUYECKHUX
MHTEpIpeTalus. MOHSITUNA U IPAKTHYECKUX
HaBBIKOB
OOBIKHOBEHHBIE IPOOH, TTpaBHIIa JIK TpanuionHas JeKIus

BBITIOJIHCHU S onepam/lﬁ Hazq
OOBIKHOBEHHBIMU Ap00OsMuU. JlecaTnyHbie
npo6wu. [Ipouientsl. OCHOBHBIE 33/1a4M Ha

IIPOLICHTHI.
Pa3zaes. BesiuuuHbI M HX M3MEpeHHE B HAYAJbHOM Kypce MAaTEeMATHKHU
AKCHOMAaTHUYECKOE ONPEIETICHNUE MTOHATHUS JIK Jlekuus-npe3eHTanus

BennurHbl. OCHOBHEIC CBOMCTBA
CKaJIIPHBIX BCIIWYMH. IlousTue U3MCPCHUA

BEJTUYUHBI
Benuaunsel: quHa, 1101316, 00BEM, YcTHBIN onpoc 1o
macca, BpeMs. ETUHUIBI UX U3MEPEHUS. 113 CaMOCTOATEIIbBHOMY

HN3YUYCHUIO TCMbI

Paszpen. ®yHKIUH, YypPABHEHH S, HEPABEHCTBA




Onpenenenre YMCI0BON (HYHKIUH, JIK TpaauuroHHasH JIEKUUS
crocoObI 3aaHus (YHKIIMH, CBOWCTBA I13 Pemenue 3amau mo orpaboTke
GyHKIUH. OCHOBHBIX TEOPETUUYECKHUX
HNOHATUHN U IPAKTUYECKUX
HAaBBIKOB
[Ipsimast u oOpaTHas JIK TpaguuroHHast JIEKUIUS
IIPONOPLUOHAIBHOCTH, JTUHENHAS, I13 Pemenue 3anau mo orpaboTke
KBaJipaTHyuHas (YHKIUHU, UX CBOMCTBA, OCHOBHBIX TEOPETUYECKHUX
rpadukm. MOHSATUN U MPAKTUYECKHUX
HAaBBIKOB
[ToHsiTHE YNCIOBOE BBIPAKEHUS U €TO JIK TpaauuroHHasK JIEKUUS
3HayeHusi. CBOMCTBAa OTHOIIEHUM «PaBHOY, 113 Pemenue 3amau mo orpaboTke
«0OIIBIIIeY, «MEHBIIE) HA MHOKECTBE OCHOBHBIX TEOPETUUYECKHUX
YHUCJIOBBIX BBIPAKEHUN. HNOHATUHN U IPAKTUYECKUX
HAaBBIKOB
[ToHsiTHE YMCIIOBOTO PABEHCTBA U JIK TpaguuyoHHast JIEKUIUS
HepaBeHcTBa. CBOMCTBA MCTUHHBIX
YHUCJIOBBIX PABEHCTB U HEPABEHCTB.
BripaxkeHust ¢ mepeMeHHON: 001acTh JIK TpaauuroHHast JIEKUUS
ONpeIEeICHUSI U MHOKECTBO 3HAUCHHUIA. 113 Pemenue 3anay no orpaboTke
ToX/1eCTBEHHO paBHBIC BHIPAKEHUS. OCHOBHBIX TEOPETUUYECKHUX
ToxnecTBeHHbIE TPpeoOpa3zoBaHUs HNOHATUHN U IPAKTUYECKUX
BBIPKCHUH C IEPEMEHHBIMH. HAaBBIKOB
[lonsTHe ypaBHEHUs ¢ OJHOU JIK TpanunuonHas JTeKIUs
MIEPEMEHHO: 001acTh OoNnpeaeIeHus U I13 Pemenue 3a1ay no orpadboTke
MHOXECTBO 3HaueHui. PaBHOCHIIbHBIE OCHOBHBIX TEOPETUYECKHUX
ypaBHEHUS. MOHSATUHN U IPAKTUYECKUX
HAaBBIKOB
[TonsiTue ypaBHEHHS C ABYMS JIK TpaauuroHHast JIEKUUS
[IEPEMEHHBIMU. Y PaBHEHUE IPSIMOU I13 Pemienue 3a1a4 no otpaboTke
JIUHUU, OKPY>KHOCTH. Y paBHEHHUE C IByMS OCHOBHBIX TEOPETUUYECKHUX
MIEPEMEHHBIMU C LIEJIBIMU MOHATUHN U PAKTUYECKUX
Kod(ppuImeHTaMu 1 PeIIeHnEe UX B IETBIX HaBBIKOB
Y HaTYpAJIbHBIX YHCIaX.
Cucrembl ypaBHEHUH C ABYMS JIK TpaguuroHHasK JIEKIUS
MIEPEMEHHBIMH H CIIOCOOBI UX PEIICHHUS. 113 Pemenue 3anay mo orpaboTke
OCHOBHBIX TEOPETUUYECKHUX
MOHATUN U IPAKTUYECKUX
HAaBBIKOB
[TonsiTHe HepaBeHCTBA ¢ OAHOU JIK TpanuuroHHAs JTEKIUS
IepeMEeHHON. Penienne HepaBeHCTB ¢ I13 Pemienue 3ama4 no otpaboTke
OJIHOM MEPEMEHHOM. OCHOBHBIX TEOPETUUYECKHUX
MOHATUHN U PAKTUYECKUX
HaBBIKOB
[lonsiTHE CUCTEMBI M COBOKYITHOCTH JIK TpanuuuroHHas TeKIHs
HEPABEHCTB C IByMs [IEPEMEHHBIMU. 113 Pemenue 3anay no orpaboTke

I'paduueckoe perieHue.

OCHOBHBIX TCOPETUYCCKUX
MOHSITUH U MPAKTUYCCKUX
HAaBBIKOB




Pazgen 6. 'eomeTpryeckue NOHATHS B HAYAJbHOM Kypce MATEeMAaTHKHU

W3 uctopun BOZBHUKHOBEHUS U PA3BUTHS I3 YeTHBIiT 01poc 1o
reomerpun. Cucrema akcuom EBkinja- CamocrosATenbHas CaMOCTOSITCIILHOMY
I'ms6epra pabota W3YYCHHUIO TEMBI
HavanbHble reoMeTpruyecKue CBeACHUS
I'eoMeTprueckas purypa Kak TOYEYHOE Tpajmimonnas exkuus
JIK Y cTHBI onpoc no
MHOecTBO. ['eomeTpuueckue Gurypsl Ha P
. 113 CaMOCTOSITEIbBHOMY
IJIOCKOCTH MX cBOiicTBa. OCHOBHBIE
W3YYEHUIO TEMBbI
TEOPEMBI TITAHUMETPUH
[IpocTpaHCTBEHHBIE TEOMETPUUECKHUE TpaguuuoHHAs JEKLIHS
(burypsbl, orpeesieHusI, CBOUCTBA U UX YcTHBI 0mpoc
u3obpaxkenue Ha mIockocTu. TpeboBanus TIK (KomIOKBHYM) 1O
CaMOCTOSATEIIbHOMY
K 4epTeXKy B y4eOHOM Iporiecce 113
M3YYEHUIO TEMBbI
«HavanbHbie
r€OMETPUYECKHUE CBEIICHUS)
I'eomeTpnueckue npeodpazoBaHus
IVIOCKOCTH JIK T
AQIMLMOHHAS JEKIUS
[TonsTre npeoOpa3oBaHKs MHOXKECTBA. 113 PasHil H
Pemenune 3anau
JIBH>KEHUS TUNIOCKOCTH
Yactuble BuabI AB>keHUM. [lapanienbHbii JIK TpanuuoHHas JIEKIUS
MEPEHOC: ONPEACIEHUE U CBOMCTRA. I13 Pemenue 3amau mo
[ToBOPOT: OIpENENIEHNE U CBOWCTBA 0TpadoTKe OCHOBHBIX
TEOPETHUYECKUX MOHATHI U
IIOBOPOTA
MPaKTUYECKUX HABBIKOB
[leHTpanbHas CUMMETpUs: ONIPEAEICHUE, JIK TpaMLIOHHAS KIS
CBOMCTBA, CBA3b C IOBOPOTOM
OceBasi CUMMETPHUSI OTHOCUTENIBHO MPSMOM I13 Pemenue 3anay Pemienue
3aJa4 1o oTpaboTKe
OCHOBHBIX TEOPETUYECKUX
MOHATUN U TPAKTUYECKUX
HAaBBIKOB
[Tonobue: onpenenenre U CBOWCTBA. JIK TpanuuyvoHHAs TEKIMS
l'omoTeTns kak YaCTHBIN cirydaid moao0us.
113 Pemenne 3anau
10 0TpabOTKe OCHOBHBIX
TEOPETUYECKUX IMOHATHU U
MPAaKTUYECKNX HABBIKOB
DJIeMEeHThI TEOPUH reoOMeTPUYeCKHX JIK
N TpanuuOHHAs KLU
NMOCTPOEHUH HA MVIOCKOCTH € IOMOIIbIO
LHMPKYJIS U JIUHEHKHU 113

OO01mast mocTaHOBKA 33/1a4d Ha
MMOCTPOEHUE. DTaIbl PEIICHUS 3a]]a9 Ha
noctpoenue. [Ipocreiiiive 1 OCHOBHBIE
MTOCTPOEHUS

Pemenue 3amau
M0 OTPAOOTKE OCHOBHBIX
TEOPETUUECKUX MOHITHIA U
MPAKTUYIECKUX HABBIKOB




Mertop! penieHus 3a1a4 Ha IOCTPOCHUE: JIK TpaguuuoHHAs JTEKIUS
METOJI FEOMETPUYECKUX MECT TOUECK,
113 Pewenue 3anau

METO]T IpeoOpazoBaHuii, anredpanyecKuii
10 0TpabOTKEe OCHOBHBIX

METOJ o
TEOPETUYECKUX TTOHATHI 1
MPAKTUYECKUX HABBIKOB
IIpocreiimme 3a1a4u AHAJTUTHYECKOM TpaguuuoHHAs JEKLIHS
reoMeTpUH Ha MJIOCKOCTH JIK Pemenne 3anaq

I13 10 0TpabOTKEe OCHOBHBIX
TEOPETUYECKHUX MOHITHUI U
MPAKTUYCCKUX HABBIKOB

[Ipenmer u MeToO aHATUTUYECKOMN
reoMeTpun. Meros KOOpAMHAT Ha MPSMOM.

MeTto1 KOOpJMHAT Ha MIIOCKOCTH. Jleknus-npe3eHramus
OCHOBHBIE 33/]a4H, penraeMble METOJOM JIK Pemenue 3anay
113 0 OTPaOOTKE OCHOBHBIX

KOOpZUMHAT Ha ITIJIOCKOCTH. .
TCOPCTUUCCKUX TOHATHUHU U

JIBrKeHUs Ha KOOPAMHATHOMU IIJIOCKOCTH
IIPAKTUYECKUX HABBIKOB

IV. OneHouHble MaTepUAaJIbI VISl IPOBeeHUs TEKYIIEH U MPOMEKYTOUYHOM
aTrecTanum
Ouenounvie mamepuanvl 014 NPOBEOCHUs MEKYULel ammecmayuu

Mo2ym  BKNIOYAMb:  KOHMPOJbHble  8ONpOCbl U 3a0aHus O
CEMUHAPCKUX/NPAKMUYECKUX/IAO0PAMOPHBIX  3AHAMUL, KOHMPOIbHLIX padbom,
KONIOKBUYMOB, 00pa3ybl KOHMPOAbHLIX MeCcmos, meMbvl pegepamos, 3cce,
MBOPUEeCKUX 3A0aHUL

3aganue: IlucbMeHHbIE OTBETHI HA BOIIPOCHI

Pazoen. Akcuomamuueckoe noCmpoeHue MHOICECH 8d UeblX
HeompuuameabHblIX Yuces
1. [Tonarne 00 aKCHOMATHYECKOM METOJIe¢ IoCTpoeHuss Teopuu. IIpaBuia
MOCTPOCHUSI aKCHMOMAaTUYECKONW Teopuu. TpeboBaHus K akcuomaM. lIpumepbl
AKCHOMAaTHYECKOTO OCTPOCHUS TEOPHUU.
2. OTHOIIICHUE «IIPEIIISCTBYET), €r0 CBONCTBA.
3. Akcuomsl Ileano.
4. CoskeHHe W BBIYMTAHHME HATYpalbHBIX YHCEN (AaKCHMOMATHYCCKUN IOIXO.).
KoMITOHEHTBI, 3aKOHBI CI0KEHUSI, TPABUJIA BEIYUTAHUSL.
5. Onpenenenrie HatypaiabHOro yucia. I[locTpoeHue HaTypaJbHOTO psijia 4Yuced.
OtHoleHue «MeHble». CBOMCTBA MHOKECTBA HATYPAIbHBIX YUCEIL.
6. YMHOXKEHUE M JCIICHUE HATYypaJIbHBIX dYHhcel (AKCHOMATHYSCKHUH TIOIXO.).
KoMITOHEHTBI, 3aKOHBI YMHOXEHHUS, TTpaBUia ACICHUS.
7. IlocTtpoeHrue MHOXKECTBA IIEJIbIe HEOTPUIIATENIbHBIE YUCeNl (aKCMOMATUYECKUI
MOJIXO0).
8. ApudmMeTnuecKkre JCHCTBHS HA MHOXECTBE IIEIBIX HEOTPHUIATEIbHBIX YHCE].
JleneHnue ¢ ocTaTKoM.
Pazoen. Munoyxcecmea u onepayuu Ha0 HUMU

1. YTo u3y4aet Teopusi MHOXKECTB?
2. Uto Takoe MHOeCTBO B moHuManuu Kanropa?
3. Urto Ha3wIBaIOT djIeMeHTaMu MHOKecTBa? Kak oHn o0o3HauaroTcs?
4, HazoBute criocoOsl 3a1aHus MHOXKeECTB. BBenure 0003HaueHusI.
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9.

10
11
12
13
14
15
16

. Kakoe mHO)kecTBO HazbiBaerca mycThiM? Kak oHO oOo3Hauaetcs? Ilpusenute

IMPHUMCEPEI ITYCTOI'O MHOXKCCTBA.

. Kakne MHOeCTBa CUHTAIOTCS paBHLIMI/I? HpI/IBGI[I/ITC IMpUMCPBI IBYX PABHBIX

MHOXKCCTB.

. Hepe‘{I/ICHI/ITC YUCJIOBBIC MHOKCCTBA B ITOPAAKC pACIIUPCHUA.
. Uto Takoe HOI[MHO}KCCTBO? HpI/IBeI[I/ITC IMPpUMCP MHOXKCCTB, OJHO M3 KOTOPBIX

ABJISICTCS TTOAMHOXKECTBOM APYroro. 3alMIlIUTE MX OTHOILICHUE MPH TOMOIIHN
CHUMBOJIOB.
Kakoe mogMHO0keCTBO Ha3bIBA€TCS COOCTBEHHBIM?
. Kakue moamMHokecTBa Ha3bIBAIOTCS HECOOCTBEHHBIMU ?
. [IpuBeauTe mpuMepsl YHUBEPCATbHBIX MHOKECTB.
. aiiTe onpenenenre 00beTMHEHHUS] MHOKECTB U MTEPEUHCIIUTE CBOMCTBA.
. [loctpoiite rpaduyecKyro WITIOCTPALIUIO IEPECEUEHUS MHOKECTB.
. [ToctpoiiTe rpaduyecKyro HLTFOCTPAIIUI0 00bEIUHEHUS MHOXKECTB.
. JaiiTe onpenienieHre nepeceueHuss MHOKECTB M TIEPEUHCIINTE CBOMCTBA.
. Jlalite ompeneneHue pasHocTh MHOXKeCTB. [locTtpoiite Tpaduyeckyro

HIITIOCTPAIHIO.
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18.
19.
20.
21,
22,
23.

HOoo~NoORWNE

. Uto Takoe npononaHeHue?
UTo Ha3bIBAIOT AEKAPTOBBIM ITPOU3BEAECHUEM MHOKECTB?
Uto Takoe KopTeK?
Urto Takoe kinaccudukanus?
Kakum ycrnoBusiM J0/KHA YAOBIETBOPATH Ki1acCUUKALIUS?
[IpuBenuTe npuMep BEpHOU KiIacCU(PUKALIMH.
[IpuBeauTe npuMep HEBEPHOU KiIacCU(PUKALINU
Pazoen. Coomeemcmeue
UYto Takoe COOTBETCTBUE?
JlaiiTe onpenenenue rpaduka COOTBETCTBUS
Urto Takoe 00s1aCTh OonpeeIeH!s] 1 MHOXKECTBO 3HAUYEHUN COOTBETCTBUS?
Kakoe cooTBeTcTBHE HA3BIBAIOT OOPATHBIM?
Urto Ha3biBatoT rpadamu cooTBETCTBUA? ONUIIINTE €TO.
UTto Ha3bIBAIOT 0OpPa30M JIEMEHTA MPU COOTBETCTBUM?
UTto Ha3bIBAOT MPOOOPA30M dJIE€MEHTA MPU COOTBETCTBUU?
Jlatite onpeencHue 0ObeTMHCHUS U ITEPECCUCHHS COOTBETCTBHM.
JaiiTe onpeaeneHne pa3HOCTH COOTBETCTBUIA.
. Kakoe cooTBeTCTBUE HA3BIBAETCS BCIOIY ONMPEICTICHHBIM?
. Kakoe cooTBeTCTBUE HA3BIBAETCS CIOPBHEKTUBHBIM?
. Kakoe cooTBeTCTBUE HA3BIBACTCS UHHEKTUBHBIM?
. Kakoe cooTBercTBHe Ha3biBaeTCsl (PYHKIMOHATBHBIM?
. Kakre MHOkECTBa HAa3bIBAKOTCS] SKBUBAJICHTHBIMU ?
. Kakoe MHOKeCTBO Ha3bIBAETCSI CUETHHIM ?
. Kak Ha3bIBalOTCA MHOKECTBA, MEXKY KOTOPHIMUA YCTAHOBJIEHO COOTBETCTBUE?
. Kakoe cooTBeTcTBHE Ha3bIBaeTCsl 0TOOpakeHneM? B3anMHO 0/THO3HAYHBIM?
. Kakue MHOkeCcTBa Ha3bIBAIOTCS PABHOMOIIIHBIMU?
. Kakue MHOXeCTBa HA3bIBAIOTCSI CYETHHIMU/HECUETHBIMU?
. [IpuBeauTe NpuUMEpHI CUETHBIX U HECUETHBIX MHOKECTB.



21. Kakoe oTHoIIeHHE Ha3bIBaeTcs peduiekcuBHBIM? B uem 3akioyaercst 0COOEHHOCTh

rpadoB pedIEeKCUBHOTO OTHOIIICHUS ?
22. Kakoe OTHOIICHHE HA3bIBACTCSI aHTUPEPIICKCUBHBIM?
23. B ueM 3akmirogyaeTcsi 0cOOEHHOCTh rpa)0B CUMMETPUYHOTO OTHOIIEHUA? B ueM
3aKJII0YAETCsl 0COOEHHOCTH rpad)0B CUMMETPUYHOTO OTHOIICHUS?
24. Kakoe OTHOIIIEHHE HAa3bIBACTCSI aCUMMETPUYHBIM?
25. Kakoe OTHOIIIEHHE HAa3bIBACTCS TPAH3UTUBHBIM?
26. Kakoe oTHOIIIEHHE HA3bIBACTCS aHTUCUMMETPUYHBIM?
27. Kakoe OTHOIICHHE HAa3bIBACTCS AaHTUTPAH3UTUBHBIM?
28. Kakoe OTHOIIIEHHE HA3bIBACTCS CBA3HBIM?
29. Kakoe oTHOIIIEHHE HAa3bIBACTCS OTHOIICHUEM SKBHBAJICHTHOCTH.
30. Kakoe oTHOIIIEHHE Ha3bIBACTCS OTHOIIEHUEM CTPOTOoro (HECTPOroro) mopsaka.
31. Kakoe MHOKECTBO Ha3bIBAETCS JIMHEWHO YIOPSIOYCHHBIM/ YACTHYHO
YIOPSAIOYECHHBIM.
32. Kakoe MHOKECTBO Ha3bIBAETCS MIIOTHBIM?
33. Kakoe MHOECTBO Ha3bIBAETCS IUCKPETHBIM?
Pazoen. Teopemuxko-mHoIiceCmEeHHbLI CMBICII UEN020 HEOMPUUAM ETTLHOZ20
yucna u onepayuil Had YucI1amu

1. PackpbITh  CMBICH ~ ACMCTBHUSL  CIIOXKEHHA C TO3ULUH  TEOPETUKO-
MHOKECTBEHHOI0  moaxoaa (um300pa3uth Ha Kpyrax Oilnepa). Ilpumep
apu(pMETUUYECKOI 3a7]a4M Ha CII0KEHHUE.

2. PackpoiiTe CMBICT JCHCTBHS BBIYMTAHUS C TO3WIHA  TEOPETHKO-
MHO>KECTBEHHOTO TMojJxoaa (u300pa3uth Ha Kpyrax Oinepa). Ilepeuncnure
cBoiicTBa. HazoBute komnoHeHTsl AeiicTBus. [Ipumep apudpmernyeckont 3a1auu Ha
BBIYUTAHUE.

3. Kakoe nenenuve Ha3pIBaeTCs JEIIGHMEM [0 COJEPXKAHUIO C TO3UIUN
TEOPETUKO-MHOXXECTBEHHOTO  mnoaxoaa. Ha3zoBuTre KOMIOHEHTHI JECHCTBUSL.
[Tpumeps! apupMeTHUECKHX 3aad Ha JeJICHHE.

4. Kakoe peneHue Ha3bIBaeTCsl JEJICHHEM Ha paBHblE YacTH. C MO3ULUN
TEOPETUKO-MHOXXECTBEHHOTO  rnoaxoaa. Ha3zoBuTre KOMIOHEHTHI JECHCTBUSL.
[Tpumeps! apupMeTHUECKHX 3aad Ha JeJICHHE.

5. OnpeneneHyue KOJIMYECTBEHHOTO HATYpHOTO 4MCIa U HYJSA C TEOPETHKO-
MHO>KECTBEHHOT'0 TIOJIX0/1a.

6. PackpoiiTe cMbICII JOEHCTBUST yMHOXEHHS C TIO3UIMA  TEOPETUKO-
MHOXECTBEeHHOTO mojaxona. Ilepeuncnure coiictBa. Ilpumep apudmernueckoit
3aJlayu Ha YMHOXEHUE.

Pa3zoen. Mamemamuueckue ymeepicoeHus u uxX cmpykmypada.

Buowvt meopem

Yto Takoe noHsATHE?

[TpuBeauTe MpUMEpPbl OCHOBHBIX U ONPEICIISIEMbIX TTOHATHH.

Kakue nmonsitTue Ha3biBatoT coBMecTuMbIMuU? [IpuBenuTe npumep.

KakoBo cooTHOLIeHHE MEX Ay 00BEMOM U COJEPKaHUEM MOHATHSA?

Kaxk HaseiBarorcs mousatus a u b, ecimm A< B?

[Tepeuncaure crocoObl ONIPEACICHUS TTOHSTHM.

ook whNE
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[TpuBenute mpumMep onpeneaeHus MOHATHI FTeHETHUYECKUM CITIOCOOOM.

[TpuBeauTe npumep onpeaeaeHus: HOHITHI Yepe3 MPOTUBOIOI0KHOCTb.

9. IlpuBenute mpUMepbl MOHITHI, KOTOPbIE HAXOIATCA B OTHOIICHUH POJIA U
BU/IA.

10. IlpuBeauTte npuMepsl MOHATUN, KOTOPbIE HAXOASITCS B OTHOUICHUU YaCcTH U
1EJI0TO0.

11. Kakoe npeasioxkeHne Ha3bIBAETCSl COCTaBHBIM?

12. IIpuBenuTe NpuMep EMEHTAPHOTO MaTEMAaTHYECKOTO MPEIOKEHIUS ?

13. IlepeuncauTe JTOTUIECKHUE CBSI3KH.

14. Ykaxxute 3Tanbl ONpeaeaeHUs JIOTUYECKON CTPYKTYPbl MATEMATUUECKOTO
MPEIOKEHHUS.

15. Kakoe npeayioxKeHue Ha3bIBaeTCs BbICKA3bIBAHUEM?

16. TlpuBenuTe MPUMEPHI JIOKHOTO M ICTHHHOTO MAaTEMATUIECKOTO BBICKA3bIBAaHUH.

17. Yto Ha3pIBarOT KOHBIOHKITMEH BhICKa3biBaHuii? [ IpuBemure mpumep. Beeaure
0003HauEHHE.

18. Yro Ha3bIBaIOT TM3bIOHKIMEN BhIcKa3biBaumit? [IpuBemure npumep. Benure
0003HauEHHE.

19. Yro HazbIBatOT OTpHIIaHUEM BbickaszbiBauuii? [IpuBeaure npumep. Beemure
0003HauEHHE.

20. [IpuBeauTe mpuMep MPEAJIOKEHUS, HE SIBIISIIONIETOCS BHICKA3bIBAHUEM.

21. Yto Takoe npeaukat? [Ipusequre npumep. Bequre o0o3HaUeHNE.

22. YTo Ha3bIBAIOT MHOKECTBOM UCTHHHOCTH TIpeuKara?

23. UTo Ha3bIBAIOT OTPHUIIAHUEM TIpeIuKaTa?

24. Kak cBs3aHBI MHOXKECTBA HCTUHHOCTH MpeanukaToB A(X) u B(X) u ux
KOHBIOHKITHSL.

25. Kak cBs3aHBI MHOXKECTBA UCTUHHOCTH MpeaukaToB A(x) u B(X) u ux
JT3BIOHKIUS.

26. Kak cBsi3aHbl MHOKE€CTBA UCTUHHOCTH TMPEANKATA U €T0 OTPUIIaHUSA?

27. Kak ycTaHaBIMBAETCS JIOKHOCTh U UICTUHHOCTD BBICKA3bIBAaHUI C KBAHTOPOM
oOuIHOCTH?

28. Kak ycTaHaBIMBAETCS JIOKHOCTh U UICTUHHOCTD BBICKA3bIBAHUM C KBAHTOPOM
CYIIECTBOBaHMS?

29. Kak mocTpouTh OTpHUIIaHUS BHICKA3bIBAHUS C KBAHTOPOM CYIIIECTBOBAHUS?

30. Kak mocTpouTh OTPHUIIaHUS BBICKA3bIBAHUS C KBAHTOPOM OOITHOCTH?

31. OnpenenuTe OTHOIICHNUE CIEOBAHUS U YKKUTE HEOOXOIMMOE yCIIOBHE?

32. OnpenenuTe OTHOIICHHUE CIEOBAHNS U YKAKUTE IOCTATOUYHOE YCIOBHUE?

33. Ilepeuncnute BUIBI TEOPEM.

34. Kak cBsg3aHbl MEXIy COOOM pa3nyHble BUIBI TEOpEM?

Pazoen. Pacuiupenue nonamus yucia

1. B yem cocTouT HEOOXOIUMOCTh PACIIUPEHUS TTOHSATUS HATYpaIbHOTO YKciia’?

2. ChopmynupyiiTe TpeOOBaHUS K pACITUPEHUIO MHOXKECTBA A 10 MHOXKecTBa B.

3. Kakoe MHOXeCTBO sBIIeTCS 1-M pacmupeHueM MOHSATHS yrciia?

4. Chopmynupyiite 1ieaeBoe TpeboBanue 1-ro pacuuperus?

5. Yro o3HauaeT 3anuch: m = (a; b),rnea, b e N ?

6. 3anumuTe napel B TpaJUIMOHHON OpMeE 3aMHUCH LIETbIX YUCEN:

oo



a) (2;7); 6) (4; 4); B) (6; 2).

7. JlaiiTe TEOMETPUYECKYI0O HMHTEPIIPETALUI0O MHOXKECTBA IETBIX YHCE W €ro
CBOWCTB.

8. 3anuimuTe B MAaTeMaTHICCKUX CHMBOJIAX HA OCHOBE TEOPUH Tap:

a) 3aKOHBI CIIOKCHUS TEJTBIX YUCEIT;

0) 3aKOHBI YMHOKEHUS TISJIBIX YHCETT;

B) CBOWCTBO MOHOTOHHOCTH CJIOKCHHSI IIETIBIX YHCENT;

') CBOMCTBO MOHOTOHHOCTH YMHOEHUS TIETBIX YHUCEIT.

9. CpaBuute 1o BenmmuuHe 1enble yncia: a) (2; 11) u (4; 1); 6) (5;5) u (3; 1).

10. JokakuTte, 4yTO AJIs JIOOOM mHapbl HATypalbHbIX uncen (a; b) u V. n, m € N
BBITIOJTHSIOTCSI COOTHOIIICHHSL:

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

11. IIpouwmraiite mpemnoxkenue: N(A) = 17. B kakoil poiu 31eCh BBICTyIAeT
yucio 177

12.  JlaiiTe TEOPETUKO-MHOXKECTBEHHOE TOJKOBAHHUE YUCIIaM:

a) —120; 6) 0; B) 5.

13. W3 Hmwkeyka3aHHBIX MHOXKECTB OTMETHTE B3HAKOM «+» Te€, KOTOphIC
SIBJISTFOTCSI TIOJIMHOKECTBAMH MHOYECTBA TEJIBIX YHCEIT:

4 32
a) A=1{0;-3; - 2 $6}6)B {Z,FI[CHGZ} B)D=NuZu {0}

r)E={y=X, ectux € Z.}.

Pa3zoen. @ynukyuu, ypasnenus, HEpageHcmea
IHousitue yncI0BOMH PYHKIUH

1. Yto Takoe OMHApHOE OTHOLIEHUE MEX]Y JIEMEHTAMH MHOXECTB?
2. YTo Takoe COOTBETCTBHUE MEXKAY MHOKECTBAMHU?
3. Yro Takoe rpad u rpaduk COOTBETCTBUS?
4. Kakoe cooTBeTCTBHE SIBISETCS HYHKIUOHATBHBIM?
5. Kakoe cooTBeTCcTBHE MEKy MHOYKECTBAMHU SIBJISIETCSI OOpPATHBIM JAHHOMY?
6. [laitTe onpejenenne YucioBon PyHKIIUH.
7. Ilycth rpadviku COOTBETCTBUM 3a/1aHBI MHOKECTBAMH:
a) {(5;3); (0;1); (7;7); (3;1); (41)};
0) {(1;1); (2:3); (1:5); (257); (3:3)}.
Kakoii u3 rpaduxoB siBasieTcss GyHKIMOHATBHBIM?
8. Ilepeunciure cnocoObl 3aaaHus (YHKLIHM.
9. ®ynkuus f 3a7aHa npu oMoy TaOJIUITBL:
x[112/3|4|5/6|7|8 |9 |10
y|3/4/5|/6|7/8|9(10|11|12
a) Ykaxute e€ 00J1acTb ONpeieNICHUs] 1 MHOYKECTBO 3HAUCHHIM.
0) 3amaiiTe 3Ty (PyHKIMIO aHATUTHYECKH.
10. Kakas ¢pyHKIIUSI Ha3bIBaeTCs YETHOM (HEUETHOM )?
11. Kakas ¢pyHKIMSI Ha3bIBa€TCSI MOHOTOHHON?
12. Kakas @yHKIus Ha3pBa€TCS MOHOTOHHO BoO3pacTaromeid (MOHOTOHHO
yOBbIBaroIIei)?




13. SBnsiercs nu KpuBas Ha KOOPAWHATHOW IUIOCKOCTH (CM. puC.) Tpaduxom
Kakou-1100 QyHKIunu?

IIpsimasi 1 00paTHasi NPONOPLHOHAJIBHOCTH
JIuneHass pyHKuMA

1. CKOJIBKO TOYEK M KaKue ONpeAesoT rpaduK NpsMoi MpornopuuoHaIbHOCTH?
2. Kakas nuHus sBiIseTcs rpagikoM MpsIMOi MPONnopLHOHAIBHOCTH?
3.KakoB reometrpuueckuii cMbICiI KOAPGUIUEHTA PSIMON TPONOPLUOHATIBHOCTH?
4. 3anumuTe B MAaTEMAaTHYECKHX CHMBOJIAX OCHOBHOE CBOMCTBO MPSIMOU
PONOPIIMOHATIBHOCTH.
5. Kakyto nuHMIO onuchiBaeT PyHKIUA y = X7
6. HasoBure rpynmel BENWYHMH, CBS3aHHBIX MEXKIYy COOOM  mpsMOii
IPOMOPIIMOHAIBHON 3aBUCUMOCTBIO.
7. Kak Ha3bIBaeTcs rpaguk 0OpaTHON NpOnoOpLUHUOHATBHOCTH?
8.Uccnenyiite Ha YETHOCTP MM  HEUYETHOCTh MPSAMYI0O M OOpaTHYIO
IPOIIOPIIMOHAIBHOCTH.
9. SBnstorca M npsAMas U oO0paTHas MPONOPIHMOHATBHOCTH MOHOTOHHBIMU Ha
BCeil 00s1acTu onpeieneHus?

10. VYkaxuTe 4YUCIOBOM MPOMEXKYTOK, SIBISIOMIMICS OOJACTBIO JTOMYCTUMBIX
)

3Ha4YeHUHN QYHKIUU: a) y= - %x; 0) y==

X
KBagparuunas pyHkuus

1. Yro Ttakoe kBaapaTHbli TpéxuneH? llpuBeaute Gopmyny ajis BbIYHUCICHUS

JTUMCKPUMHUHAHTA.

2. YkaxuTte oOIMiA BUJ KBAAPATUYHON (PyHKIUU.

3. Kak Ha3bIBaeTCs MUHUSA, SABISAIOMIAICS rpad)KOM KBaApATUUYHON QyHKIMN?

4. Tlpu kakoM ycnoBuu napadoa MpoXOAUT Yepe3 Hayano KOOpaAuHaT?

5. [Ipu xakoM ycIOBHH BETBHU MapaboJIbl HAllpaBiIeHbI BBEPX (BHU3)?

6. CummerpuueH Ju TrpaduK KBaApaTUYHOW (PYHKIMHU OTHOCHUTEIBHO OCH

opauHaT?

7. V300pa3ute cxemMaTuuecKu Ha KOOPAUHATHOW IJIOCKOCTH Tpaduku (QyHKIIH

y=3x*uy=-5x2.

8. HalimuTe KoOopMHATHI BEPIITUHBI TapaboIibl, KOTOpas 3a1aHa (opMysIou

y=2x* +x—3.

9. Ilpu kakoM ycioBHM IpauK KBaJpaTUUHOU (QYHKIMH MEpPEceKaeT 0Ch a0CIMCC

B JIBYX TOUKax?

10. UccnenyiiTe KBaipaTUUHYIO (PYHKIMIO HA YETHOCTb.

11. SABngercs nu kBaapaTuyHas GyHKIHUS MOHOTOHHOM?

Yucii0Boe BhIpazkeHue U ero 3HaueHue. YucaoBble paBeHCTBA U HEPABEHCTBA

1. UTo Ha3bIBAETCS YMCIOBBIM BBIPAXKEHUEM?



2. SIBnsieTcs M YMCIOBOE BBIPA)KEHHUE BbICKA3bIBAHUEM?
3. JIroboe 511 uncaoBoe BbIpaxkeHne uMeeT 3HaueHne? OTBeT 000CHYHTE.
4. YTo Tako€ NCTUHHOE YHUCIOBOE PABEHCTBO?
5. IlepeuncinTe OCHOBHBIE CBOMCTBA HCTUHHBIX YMCIIOBBIX PABEHCTB.
6. UTo Takoe MCTUHHOE YMCI0BOE HEPABEHCTBO?
7. IlepeunciiiTe OCHOBHBIE CBOKMCTBA HCTUHHBIX YHCIOBBIX HEPABEHCTB.
8. IIpuBeaute npuMepsl 3a1aHUl U3 YYEOHUKOB 110 MATEMAaTUKE JJIsl Ha4aJIbHOM
IIKOJIBI, IPY PEMIEHUU KOTOPBIX HCIIOJIB3YIOTCS T€ WM UHBIE CBOMCTBA HCTHHHBIX
YHUCJIOBBIX PABEHCTB WJIM HEPABEHCTB.
BripaxeHusi ¢ nepeMeHHO. YpaBHEHUS € OAHOM NepeMeHHOM
1. YTto moHMMaeTCs O] BEIPAKEHUEM C IEPEMEHHBIMU?
2. Urto Takoe o00macTh OMNpEACICHHS W YTO TaKOE€ MHOXECTBO 3HAYCHUU
BBIPAKEHHSI C IEPEMEHHBIMU ?
3. Kakue BbIpaKE€HHUsI C IEPEMEHHBIMU Ha3bIBAIOTCS TOXKAECCTBEHHO PABHBIMU?
4. MoryT 51 /1Ba BbIpaKE€HUSI OBITH TOXIAECTBEHHO PaBHBI Ha OJHOM YHMCIIOBOM
MHOKECTBE U HE paBHbI Ha ApyroM? OTBET 0OOCHYHTE.
5. Kakue ToxIecTBeHHble MNpeoOpa3oBaHUsl BBIPAKEHUH C MEPEMEHHBIMU
paccMaTpUBaOTCS B HAYAJIbHOM KypCce MaTeMaTUKHU ?
6. [IpuBenure npuMepsl 3aJaHU U3 YYEOHUKOB MAaT€MaTUKH HAYaJIbHOM ILIKOJIBI,
IIPU PELIEHUU KOTOPBIX UCIIONB3YIOTCS BBIPAXKEHUS C IEPEMEHHBIMU.
7. UTto Ha3pIBAaETCS YpaBHEHUEM C OJHOM nepeMeHHon? [IpuBeaure npumepsl.
8. Kakue ypaBHEHHS HA3bIBAKOTCS] PABHOCWIBHBIMHA?
9. Moryr nu 1aBa ypaBHEHUSI OBbITh PABHOCWIBHBIMH Ha OJHOM YHCIOBOM
MHO>KECTBE Y HE pABHOCWJIbHBI Ha Ipyrom? OTBET 0OOCHYMTE.
10. YUto Takoe nuHeliHOE ypaBHEeHUE? Buabl TMHEMHBIX YpaBHEHUN U CIIOCOOBI UX
pEeILIeHHUS.
11. TlpuBenure oOmmi BU KBagpaTHOTO ypaBHEHHS. UTO Takoe NpUBEIEHHOE
KBajpaTHOe ypaBHeHue. llpuBenute Qopmynsl A pemieHus TeX U APYTrux
YPaBHEHUM.
HepaBeHncTBa ¢ 01HOM IepeMEeHHOM
1. YUto Ha3bIBaeTCSI HEPABEHCTBOM?
2. Kakue HepaBeHCTBA HAa3bIBAOTCSl PABHOCUIIbHBIMU?
3. Morytr nu aBa HEpaBeHCTBA OBITh PABHOCWIBHBIMM HAa OJHOM YHCIIOBOM
MHOKECTBE M HEPAaBHOCHUJIbHBIMU Ha ipyromM? OTBeT 000CHYITE.
4. Vkaxure crnocoObl pelIeHHs HEpaBeHCTB 1-d W 2-i1 cTenmeHu ¢ OAHOU
IIEPEMEHHOM.
5. ChopmynupyiTe TeOpEMbI O PABHOCHIBHBIX HEPABEHCTBAX U CJEJCTBUS U3 HUX.
6. Kakum o0Opa3zom TeopemMbl O PaBHOCHIIbHBIX HEPABEHCTBAX MPUMEHSIOTCS MPU
pelIeHUN KOHKPETHBIX HEPABEHCTB?
YpaBHeHHs U HEPABEHCTBA C MOYJIeM
1. aliTe onpenesieHUe MOIYJISl YUCTA X.
2. Kakoe ypaBHEHHE Ha3bIBaCTCsl ypaBHEHUEM C MOJIyJieM?
3. UTo Takoe KpuTHUECKas TOuKa?
4. ChopmynupyiTe alropuT™ peIIeHUs] yPaBHEHUS C MOYJIEM.
5. Uro sBIIsI€TCA PELIEHUEM YPABHEHHUSI C MOAYJIEM?



6. 3anumuTe penieHne HepaBeHCTBa ¢ MoaysieM Buja [f(X)[<a.
7. 3anuiuTe pelieHre HepaBeHcTBa ¢ MoayseM Buja [f(X)>a.
YpaBHeHHe U cUCTeMbl YPABHEHMH ¢ IBYMsI lepeMeHHbIMH.
YpaBHeHue JUHUU. YPABHEHHE OKPYKHOCTH
1. KakoB oOuuii BUa ypaBHEHHS C ABYMs IIEPEMEHHBIMU?
2. YUTO 3HAUUT PEeIIUTh YPAaBHEHUE C ABYMS IEPEMEHHBIMU?
3. CKOJIBKO pellIeHUH NUMEET TaKOE ypaBHEHUE?
4. SBnsarorcs nu napsl (1;5) u (- 2;7) pemenusimu ypaBHeHus X+2y=127? 3anumunre
MHO>KECTBO PELIEHUI TaHHOT'O YPABHEHUS.
5. MOXHO 7 cKa3aTh, YTO Jr00as Mapa YMcell SBJIAECTCS PEUICHUEM YpPaBHEHMS
x+2y=7?
6. UTo moHMMAaETCs MOJI CUCTEMOIN YPAaBHEHUM € JBYMS IEPEMEHHBIMU?
7. UTo SIBASIETCS PEUICHUEM 3TOU CUCTEMBI?
8. IIpu KakOM yCJIIOBUU JBE CUCTEMbI YPABHEHUH SBJISIIOTCS] PABHOCUIBHBIMU?
9. Cuctema ypaBHEHHUI 3a/1aHa B BUJIC

alx-l-ely =y,
a2x+62y =Co.

Cdopmynupyiite ycinoBus, IpyU KOTOPHIX 3Ta CUCTEMA UMEET:

a) €IMHCTBEHHOE PELICHHE,

0) 6ECKOHEYHO MHOTO PEIICHHUI,

B) HE UMEET PEIICHUI.

10. Kakue crnocoObl peiieHuss CUCTEMbl YpaBHEHUN C JIByMs MEPEMEHHBIMU BaM
W3BECTHBI?

11. Kakoil BuA uMeEeT ypaBHEHHE OKpyxkHOCTH? Kak omnpenenuTs UEHTP
OKPYKHOCTH U €€ painycC N0 JTaHHOMY YPaBHEHUIO?

12. Cpenu crenyrommx 3anucei YKaXuTe ypaBHCHUE JTUHUM:

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 OJHOM IepeMeHHOM
1. YTo Ha3bIBAETCSA HEPABEHCTBOM C OJIHOM MEPEMEHHOM?
2. Kakue HepaBeHCTBA Ha3bIBAIOTCS] PABHOCUIIbHBIMU?
3. UTO 3HAYUT «PELIUTh HEPABEHCTBO»?
4. Moryr nu JBa HEpaBEHCTBA ObITh PABHOCWUJIBHBIMH Ha OJHOM YHCIOBOM
MHO>KECTBE U HEPABHOCHJIBHBIMU Ha IpyromM? OTBET MOSICHUTE.
5. Copmynupyiite TeOpeMbl 0 paBHOCHIIBHOCTH HEPABEHCTB.
6. Kakum 00pazom Teopembl O PaBHOCUJIBHOCTH HEPABEHCTB MPUMEHSIOTCS MPU
PELICHUN KOHKPETHBIX HEPABEHCTB?
7. UTO Tako€ MHOKECTBO PELIEHUIN CHUCTEMBbI HEPABEHCTB?
8. UTO Takoe MHOKECTBO PEIICHUI COBOKYITHOCTA HEPABEHCTB?
9. HM3BecTHO, 4TO YHMCIO K SIBISETCS pEIICHUEM OJHOTO HEPaBEHCTBA M HE
SBIISICTCS PEIICHUEM JIpyroro. SIBisercs U 4ucio K a) perieHueM CUCTEMBI
HEPaBEHCTB; 0) peIIeHNEM COBOKYITHOCTH HEPABEHCTRB?
HepaBeHcTBa M cuCcTeMBbI HEPABEHCTB € ABYMS IlepeMeHHbIMHA



U MX rpajguyeckoe perieHue
1. Yto Ha3bIBaeTCA HEPABEHCTBOM C JABYMS IIEPEMEHHBIMU?
2. YTO 3HAYNT PEIIUTH HEPABEHCTBO C ABYMS IIEPEMEHHBIMU?

3.Ilycte M — MHOXECTBO TOYEK, KOOPJMHATHI KOTOPBIX YJIOBIETBOPSIOT
HEepaBeHCTBY y< - x> +5. [Ipunaanexar au MHOkecTBY M Touku A(0;2),
B(-1;1)?

4. 3anummre HCPABCHCTBO, KOTOPOC 3az[aéT IMOJIYIINIOCKOCTD,

IITPUXOBKOM HA KOOPAMHATHOM IIJIOCKOCTH:
¥

SIS LLERI TS L LT
2

ITOKAa3aHHYIO

o x

5. YTo Ha3bIBAOT CUCTEMON HEPABEHCTB C ABYMS IIEPEMEHHBIMU?
6. Urto mnpencraBinsier coOOW peHIEHHWE CUCTEMbl HEPABEHCTB C JIBYMS
IIEPEMEHHBIMU?

20+301> -1,

7. SIBnseTCs MM PELIEHUEM CUCTEMBI HEPABEHCTB { rapa 3HAYCHUHN

0°+06<2
nepemeHHbIX X U y: a) (0;0); 6) (1; - 1), B) (- 1;0,5), 1) (% :1)?

8. 3Sanumure CUCTCMY HCPABCHCTB, KOTOpad 3a4a€T MHOXECTBO TOYCK,
ITIOKAa3aHHOC HUIKC HlTpHXOBKOﬁ Ha KOOpIIHH&THOﬁ IITOCKOCTH:

Ol(eHollele mamepuaiibl ons npoeedenuﬂ HPOMENHCYMOYHOU ammecmauuu

[Inannpyemblii DopmyIIHpOBKa Bun u crioco6 Kputepun onenuBanus u
o0Opa3oBaTeNbHbl | 3a/1aHUS MIPOBEICHUS IKaTa OI[CHUBAHUS

1 pe3yspTar (2-3 npumepa) IIPOMEKYTOUYHON

(xoMneTeHus, aTTecTaluu

UHAUKATOP)

VYK-1.1. B paBHOGEpeHHOM Komnoksuym/ 2 6anna — Ymeer
AHanusupyet TPEeYroJabHUKE OJUH VY CTHBIN OTBET ¢ aHaJIM3UPOBATh 33/1a4y U
3a/1a4y, BIIEISS W3 BHEUIHUX YIJIOB TEOPETUYECKUMH | IPABWIBHO BBIJEISET €€
ee 0a30BLIE paBeH 60°, BbICOTA, 000CHOBAHUSIMHU 0a30BEIE COCTABIISIONINE,
COCTaBJISIOLINE IIPOBEJCHHAS K pELICHHOM 3aa4u | Ha OCHOBE 3HAHMS




OOKOBOI CTOpOHE,
paBHa 17 cM.
Haitgure ocHoBanne

TPEYroJIbHUKA.

KJTFOUEBBIX TOHSITHH

1 6ann — 3HaeT KIIIOYEBEIE

MOHSTHUS, HO HEBEPHO

BBIZIENSIET 0a30BbIE

COCTABJISIIOLIME 33]Ia4U TIPU

ee aHanuse

0 6annos- He Bnaneer

HaBBIKAMHM aHAJIM3a 3aJa9H
NI

He 3HaeT kiroueBbIe

IIOHSTHUS

2 banna — YMeeT Ha OCHOBE
aHaJIM3a 3a/1a4u PaBUIIbLHO
WHTEPIPETUPOBATH
uH(popMaIrio, TpeOyeMyIo
JUISL €€ pelIeHus

1 6ann —Jlonyckaer

YK-1.2.
OIIMOKH pH
Ompenenser,
CocTaBuTh TAOHILY UHTEPIPETUPOBAHUY HITH
UHTEPIPETUPYET
«Knaccuduxanms pPaHKUPOBAHUH
U PAHKUPYET " CHTryanoHHBIC
JIBUKCHHMA uH(pOpMALIUN IJIS PEIICHUS
uH(pOpMaIIHIO, 3aganus / M
IJIOCKOCTH MO YHCITY . MOCTaBIICHHOM 3a/1a4H, HO
TpedyeMyto JIst MMCbMEHHBIN
WHBapUAHTHBIX HCIIPABIISCT UX MOCIIe
peleHus
. AJIEMEHTOBY MOJICKAa3KU
MOCTaBIICHHOU
0 b6annos- He Mmoxer
3a1a4n
HUHTEPIPETUPOBATH U
paHXHPOBATH
nHpopMaUO 115
peLIeHHs TOCTAaBJICHHOMN
3a/1a4yM JJaxke mocie
MIOJICKA3KH
2 6anna — 3Haet u
IIPaBWJILHO BBIOMpAET
Croco0 perieHus
MOCTaBJICHHOM 3a/1a4u
VK-1.3. a
I 6ann — 3HaeT pa3iauyHbIe
OcymiecTBisieT C nomoripio
. CrocoObl, HO HEMPABUIILHO
MOMCK uupKyns u nuHedku | Komnoksuym/
BBIOMpAET JJIs1 peIIeHUs
UHGOPMAIIUH IS | TIOCTPOUTH [TucemenHOE g
. MTOCTABJICHHOW 3a/1a4H,
peleHus MPSIMOYTOJTbHBIN pelieHue 3aa4 ¢
. OJIHAaKO UCTIPABIISET
MOCTABJICHHOM TPEYTOJIBHUK T10 MOCIIETYFOIITUM
OmMOKY MOCIIe 3aMeYaHus
3a/1a4u 1o TUIOTEHY3€ U YCTHBIM OTBETOM
A3TTUIHBIM OCTPOMY YTII npetrofasareit
P yyrLy- 0 6annos- He 3Haer
TUTIaM BOTIPOCOB
croco0oB
nim

HEMpPaBWILHO BBIOUPAET
crIoco0

OIIK-8.3.
IIpumensier
CIIeLUaJIbHbIE
Hay4HbIE 3HAHUS
JUIsL aHAJIM3a

Jlokazarb TeOpeMBI
JEIMMOCTH
HaTypaJIbHBIX YHUCEN

2 6anna - llpaBuibHO
BBITIOJTHSIET 3a/IJaHKE, YMEET
UHTEPIPETHUPOBATH
MOJTyYeHHBIE PE3YIIbTATHI,
001ajaeT HaBBIKAMHU




3¢ (HEeKTUBHOCTH BBITIOJIHEHHUS 3aJJaHUM Ha

CBOEH KOMIIBIOTEPE C
HGI[EIFOFI/I‘-ICCKOﬁ HUCIIO0JIBb30BaHUCM
JESITeIbHOCTH Pa3IMYHBIX IPOrpaMM

1 6ann — IlpaBuinbHO
BBINOJIHSCT 3aJIaHKE, HO
3aTpyaHSETCS B
UHTEPIpETAINN
MOJIYYEHHBIX PE3yIbTATOB,
o0aaeT HaBbIKAMU
BBITIOJTHEHUS 33/IaHUN Ha
KOMITBIOTEPE C
HCIIOJIb30BaHUEM
Pa3IMYHBIX IPOTPAMM

0 6annoe — 3ananue
BBIIOJIHEHO HEBEPHO

Bonpocul 0na nposedenus npomesrcymouHoco KOHmMpOJisk 3HAHUL CHYOeHMO8
Pa3znes 6. 'eoMeTpuvecKue MOHATHS B HAYAJIBLHOM Kypce MATEMATHKH
Bonpocut k konnoxkeuymy 1
1. CymHOCTh aKCMOMATHYECKOTO METO/a TIOCTPOCHUSI MaTeMaTHYECKOM

Teopun. TpeOOBaHMSI, IPEABIBIIEMbIE K CACTEME aKCHOM.

2. Cuctema akcuoM [mnpbepra eBKIMIOBOM  IUIOCKOCTH.  AKCHOMBI
NPUHAAJIEKHOCTH U MOPSAAKA, UX OMMKaWIINe CIeACTBUSA, 10Ka3aTENbCTBO OJHOTO
u3 HUX. JIy4d, 0Tpe3ok, yroi, jomaHas. OnpeneneHus, IpUMEPbI, YEPTEXKHU.

3. Cuctema akcuoM ['miibOepTa eBKIMI0BOM MIOCKOCTH. AKCHOMBI paBEHCTBA
(KOHTPY?PHTHOCTH ), aKCHOMBI HETIPEPHIBHOCTH U aKCHOMA TTapaJlIeIbHOCTH.

4. TlapannenbHble TpsIMbIE, CBOWCTBA M MpU3HAKU. J|0Ka3aTenbCTBO OJHOTO
U3 CBOMCTB.

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

6. TpeyronbHuKY, KiacCU(pUKAIMSA TPEYrOJbHUKOB IO CTOPOHAM W yTjaM.
Teopema 0 cymMMe BHYTPEHHUX YIII0B TPEYTOJIbHUKA, JOKA3ATEIbCTBO.

7. buccextpuca TpeyrojibHUKa ONpeleseHue, cBoicTBa. JlokazaTrenbCcTBO
OJIHOTO U3 CBOWCTB.

8. Bricota TpeyronbHuKa, ONpeneseHrne, CBoicTBa. J[oka3aTenbCcTBO OJHOTO
13 CBOWCTB.

9. MenuaHna TpeyroyibHHKA, ONpeeieHne, cBoicTBa. Jloka3aTeabCTBO OJTHOTO
13 CBOWCTB.

10. PaBHOOempeHHBI TPEYroJBHUK W €ro CcBoicTBa. Jloka3aTenbCTBO
OJIHOTO U3 CBOWCTB.

11. TIpssMOyronbHBIA TPEYTrOJBHUK U €r0 CBOMCTBA. Jl0Ka3aTenbCTBO OJHOIO
U3 CBOWCTB.



12. TlpusHaku paBEHCTBA TPEYTOJLHHUKOB. JOKa3aTENhCTBO OJHOTO U3 HUX.

13. [lIpu3Haku paBeHCTBa NPSIMOYTOJbHBIX TPEYTOJIbHUKOB. Jl0Ka3aTenbCcTBO
OJIHOTO U3 HHUX.

14. Teopema Iludaropa: bopmynupoBKa, 0OJTHO U3 T0KA3aTEIbCTB, YEPTEIK.

15. MHOrOyrojibHHKH, BBIMYKIbIE W  HEBBINYKIbIE MHOTOYTOJbHUKHU.
YacTHble BUIbI MHOTOYTOJBHUKOB. [IpaBuiibHbIE MHOTOYTOJBHUKH.

16. YerplpexyrodpHUKHM W #X BUABL [lapamienorpamMm, ompenenceHue,
CBOICTBA M MPU3HAKU. J0Ka3aTeIbCTBO OJHOIO U3 HUX.

17. YactHble BUJIBI MapajuieorpaMMa: pomM0, MPsIMOYTOJIbHUK, KBAaJIpaT; UX
B3aMMOCBSI3b. Jl0Ka3aTeNbcTBO OHOTO U3 CBOMCTB poMOa (MpSIMOYTOJIBHUKA).

18. Tpanemus, Buabl Tpanerui. Jloka3aTeabCTBO OJHOIO M3 CBOWMCTB
Tpaneuuu.

19. OkpyXHOCTP W KpYT: OIpEACIICHHS, MX 3JIeMEeHThl. KacaTempHas K
OKPY’KHOCTH U €€ CBOMCTBA. /J[0Kka3aTenbCTBO OHOTO U3 CBOMCTB.

20. BrmcanHple ¥ TCHTpalbHBIE YIWIBI. TeopeMbl O BIMCAaHHOM |
LIEHTPAJILHOM YIJIE, J0Ka3aTeJIbCTBO, YEPTEK.

21. BridcaHHble U ONHCAHHBIE YETHIPEXYTOJBHUKH W WX CBOICTBA.
Jloka3aTenpCTBO OJTHOTO U3 CBOWCTB.

Bonpocwi k xonnoxeuymy 2
1. IIpeoOpa3zoBaHusi IUIOCKOCTU. JIBMKEHHME: OIpPEIEICHHE M CBOWCTBA

JIBHKEHUS. JloKa3aTenbCTBO OAHOTO U3 CBOMCTB. [IpuMepsr.

2. [lapamnenbHbIi TIEpPEHOC, OMpeAENeHUE, CBOWCTBA W TOCTPOCHHE
oOpa3oB ¢uryp npu napajsenbHoMm neperoce. [Ipumepsl. /fokazatenbcTBo 0AHOTO
U3 CBOMCTB.

3. OceBasg cuUMMeTpus, ONpeesieHHue, CBOMCTBA M MOCTPOECHHE 00pa3oB
dburyp nipu oceBoit cummerpun. [Ipumepsl. [fokazaTenbcTBO OHOTO U3 CBOMCTB.

4. TloBopoT, omnpejeneHue, CBOMCTBA U MOCTpOeHUE 00pa3oB (uUryp mnpu
noBopote. [Ipumepsl. Jloka3zaTeabCTBO OJHOTO U3 CBOMCTB.

5. llenTpanbHas CcUMMETpUs, OIpPEACIICHUE, CBOWCTBA M TOCTPOEHUE
obpazoB ¢duryp mnpu I1eHTpaabHOH cummerpun. Ilpumeps. IllenTpanbpHas
CUMMETpPHSI KaK YaCTHBIN CiIydail mOBOpOTa. Jloka3aTenbCTBO OJJTHOTO U3 CBOMCTB.

6. Krnaccudukarms 1BUKEHUHN 10 YUCITY HHBAPUAHTHBIX 3JIEMEHTOB

7.  JIBW)KEHHS HA KOOPAMHATHOM MJIOCKOCTH

8. Ilomobue, onpenenenue, ceoictpa. [Ipumepsl. ['OMOTEeTHS Kak YacTHBIM
ciydail mogoous. [Ipumepsl. CBsi3b C IBHKEHUEM

9. OOmas moctaHoBKa 3ajayu Ha moctpoeHue. Cucrema akCMOM TEOPHUU
reOMETPUYECKUX TTOCTPOEHUI Ha MIIOCKOCTH



10. Dtambl pemieHus 3a7addl Ha TIOCTPOCHHE IHPKYJIEM W JIMHEUKOM.
[Tpumepsi.

11. Ilpocteiime NOCTPOCHUS W OCHOBHBIE TOCTPOEHUS MLHMPKYJIEM U
nuHelko#. [Ipumep olHOTO U3 ATUX OCTpoeHU (OyAeT yKa3aH B OujeTe).

12. T'eomeTpuyeckue MecTa TOUEK: MEPEUUCIUTh, ONMMUCATh U TIOCTPOUTH JIBA
u3 HuX (OyIyT yKa3aHbl B OUieTe).

13. Meroasl pemieHus 3aa4 Ha mocTtpoeHue. [Ipumep pemieHus 3amaqn
METOJIOM T€OMETPUUECKUX MECT TOUYEK (METOJOM NEpPECECUEHUI )

14. Meroasl peleHus 3aady Ha noctpoeHue. [lpumep peumieHus 3agauu
METOJOM NapajuIeIbHOTO IIEPEHOCca

15. Meroasl peieHus 3agady Ha noctpoeHue. [lpumep pemieHus 3agauu
METO/I0M [TOBOPOTA

16. Meroasl pemieHus 3aa4 Ha mocTpoeHue. [Ipumep pemieHus 3amaqn
METOJIOM OCEBOM CUMMETPHUU

17. Meroasl pemeHus 3agady Ha noctpoeHue. llpumep pemenus 3agauu
METOJOM LEHTPAJIbHON CUMMETPUU

18. Anrebpandeckuii METOJ pEIICHU 3a/1a4 Ha TOCTPOCHUE

V. Yue6Ho-MeTOqU4YecKOe U HHPOPMAIIMOHHOE O0ecniedeHUe TUCHHUILTUHBI
1) PexoMeHmyemas uTeparypa
a) OCHOBHas UTEparypa

1. Croitnosa JLIL., [Teimkano A.M. OCHOBBI HaYaJIbHOTO Kypca MaTeMaTHKu. M.,
1988.

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

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

0) JlononHuTeNnpHas IUTEpaTypa
1. Marematuka [DneKTpoHHBIM pecypc]: 3amayHuk. HampaBnenue

noaroroBku 040700 — Opraamzanus padotel ¢ Mojoaexpio; 034400 —
duznueckass KyJabTypa IJs JHI] C OTKJIOHEHUSMU B COCTOSHUU 3/I0POBbSI
(JleueOnast ¢usuueckas kynprypa); 100400 — Typusm (TexHomorus wu

OpraHu3aius CIOPTUBHO-03A0pOBUTENbHBIX ycuyr), 050100 — Ilemaroruueckoe
oOpazoBanue (npodunu: «buosorus M Xumus», «IKOHOMHKA U reorpadus»);
050400 — ITcuxomnoro-negarornyeckoe oopazoanue; 030300 — Icuxonorus/ M.C.

AnanbeBa [u gp.].— Ilepms: Ilepmckuii rocyaapCTBEHHBIM T'yMaHUTApPHO-
negarornuyeckuii  ymmepcurer, 2014.— 78 c¢.  Pexum = pmocryna:
http://www.iprbookshop.ru/32059.html.

2. Jlozrauesa  T.A. Maremaruka: MHO>KECTBA, COOTBETCTBUS,

yTBEpKJIeHUs: KOoHCeKT jekuuid. TBI'Y, 2019.

3. Koncnektsl nexkmmii 1o pazmeny «I'eomerpusi»B LMS (cocraButens
C.IO. Illep6akoBa)


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

2) [IporpammMHoe obecricueHne

a) JIunen3nonHoe mporpaMmMHoe o0ecreueHre

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

2. Kaspersky Endpoint Security 10 qyist Windows — AKT Ha niepezjady mpaB
Ne956 ot 18 okts10ps 2018 r.

0) 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

CoNoOkwWNE

3) CoBpeMeHHbIE MPOeCCHOHATBHBIC 0a3bl JaHHBIX U HH(POPMAIIMOHHBIC CIIPABOYHEIC
CUCTCMBI
OBC «ZNANIUM.COM)» www.znanium.com ;
OBbC «IOPAUT» 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 TsI'Y http://megapro.tversu.ru/megapro/\WWeb
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

NIk owWDE

IlepeyeHb Yy4eOHO-METOAUYECKOrO oO0ecledeHUs [JIsi CaMOCTOATEILHOM
padoThI 00Yy4AKOIIMXCH MO JUCHUIINHE

o Kynaruna I'.A., Tonctuxuna ['.A. Anredpanueckue NOHATHS B COJEPKaAHUU
TUCITUTUINHBI «MaTtemaTukay: yueb. mocooue. Teepn, 2008.

eKynaruna [".A. DneMeHTHI aHATUTUYECKON T€OMETPUHU HA TUIOCKOCTHU: yueo.
nocobwue. Treps, 2009.

eKymarnna I'.A., Tonctuxuna I'.A. I'eoMeTpryecKkue NoOHATHS B CONEPKAHUU
TUCIMILUIMHBL «MatemaTuka»: yueb. mocodue. Tepb, 2011.

eJlozraueBa T.A. MareMaTnka: MHOXECTBA, COOTBETCTBHS, YTBEPKICHHUS:
koHcnekT nekiui. TI'Y, 2019.


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/

e Kynmaruna TI.A. DOnementsl Teopuun umcen // Merogudyeckue
PEKOMEHIAUMU I CTYJIEHTOB 2-TO M 3-T0 KypCOB JHEBHOI'O MEAArOTrMYECKOTrO
dakynereta. Treps. TBI'Y, 2002, 30 cTp.

o Kynmaruna TI'.A.,, Toncruxuna TI.A. YwucnoBsile  MHOXecTBa//
MeToauueckre peKOMEHIAIUH JIJIsl CTY/ICHTOB OYHOM M 3a09HON (opM 00yueHUs
negarorndyeckoro gaxynpreTa. TBeps. TBI'Y, 2003, 47 cTp.

e Croiinosa JLII. u ap. 3amaun Juisi KOHTPOJBHBIX PaOOT MO MAaTEMAaTHKE.
M., 1993.

o Toncruxuna I''A., Kynaruna I'.A. KoHTponupyromue 3aaanus 1o Kypcy
«3OnemeHTsl Teopun uncem». Teepb: TBI'Y, 2002.

VI. Meroauyeckue MaTepuajbl [Jisi 00y4YalOIIMXCA 10 OCBOEHHIO
JTUCHUTUTHHBI

Memoouueckue mamepuansbl NO380A710M 0OYUAIOWEMYCS ONMUMATLHBIM
obpasom cnaiaHuposamv U OpP2AHU308AMb  NPOYECC OCBOEHUSl  YUEOHO20
mamepuana. Memoouueckue mamepuanvl Mo2ym 6bimsb NPEeOCmMasiensl 8 8UOe:

— BONPOCO8 OJ151 NOO20OMOBKU K 3AUemy/IK3aAMeEHY;

— 2JIEKMPOHHBIX NPE3eHMAYUI,

— peKoMeHOayutl N0 N0O20MOBKe K PA3HbIM 8UOAM YUeOHbIX 3aHAMULL (8 m.u.
memamuKad, KOHMpOAbHble 80NPOCHl U 3A0AHUS Ol CEMUHAPCKUX/NPAKMUYECKUX
3aHAMUL /1a060pamopHbIX pabom);

— peKoMeHOayull N0 cCamoCmosimelbHol pabome (membvl, 0NPOCHL U M.0.);

— NPpUMEPHOU  MeMamuku Kypcogvlx pabom, peghepamos, 3cce U
PpeKoMeHOayuli no Ux 6blNOJIHEHUIO;

— uHoe.

llpu Hanuuuu omoenbHO U30AHHBIX MEMOOUUECKUX NOCOOULl O OUCYUNTUHE
NPUBOOAMCSL CCHLIKU HA PeCcypC UL UX 8bIXOOHblE OQHHbIE.

Baosicnoii cocmasnaroweii oannoco paszoena Pl sensaiomes mpebosanus Kk
Ppelumune-KOHmMpOJ0 ¢ YKa3aHuem 0ajnos, pacnpedenreHHblx MexHcoy MOOYIaMU U
suoamu pabomol 00yuaAIOWUXCSL (MOABLKO O OAKANABPUAMA/CNEeUUATUMEmQ).

[l1aHbI NPAKTHYECKUX 3AHATHH U MeTOAMYECKHE PEKOMEHIAIMU K HUM
3anaHust )1 NPAKTHYECKUX 3aHATHIA
Pazoen. Akcuomamuueckoe nOCmpoeHue MHOICECHBA YelblX
HeompuyameibHvIX Yuce

1. Vcrions3yst 4 -0 akcriomy [leaHo, TOKaKUTe, 9To (V a, b€ N) at+b+a.
2. CoctaBbTe Y TEOPETHHECKH OOOCHYHTE OTHY CTPOKY W3 TAOJMITHI CIIOMKESHHST OJTHO3HAYHBIX
HaTypaTbHbIX YHCEN, Hapumep: 5 +3 =38,

3. 2101<a>l<1/rre,qr0(V a,b cEN)a=b=>ac=Dbc
Uro 310 32 yTBEpIKIEHHE?
4. O0OCHYHTE C TOUYKH 3pEHIST aKCHOMATHYECKON TeOPHH NCTUHHOCTS CIISITYFOIIX
YTBEP)KIICHHIA: Q) 5 <7;6) 3x7>3x5,

5. Paznenmire ¢ ocratkoMm: a) 378a5;6) 83Ha4;B) 32Ha3.
BpIosHuTe COOTBETCTBYFOLLKE 3AITUCH.



6. CocraBbTe U TEOPETUYECKM OOOCHYWTE OIHY CIPOKY W3 TaONHMIbl yMHOKEHUS
OTHO3HAYHBIX HATYPATHHBIX YMCEL, Hapumep: 4x3=12.
7. O0OCHYHTE € TeOPETHKO-MHOMKECTBEHHBIX TO3HMIMM WCTUHHOCTD  CIISITYFOITX
YTBEPYKIICHUI | Q) 71>2;0)3+7>3+6.
8. armmmmre wnciio 10 255 B Buze cymmnel crereHedt 10. Kak HasbiBaercs Takast
3aIHCh?
9. IlpencraBbTe B BUJIE KPaTKOM JECSTHYHOM 3aITiCH YHCTIA:
a)6x10M45x10°+8;6) 8x10°+10°+1;8)  4x10*+10;1) 10%+ 102,
10. Cremnaiite pa3BepHyTYIO p-UUHYFO 3aIHCh YUCEIT:
2)30124; 6) 2012;B)  761s.
11. BbIoIHUTE KpaTKyrO p-NUYHYEO 3al1Ch YHCET:
) 3x53+2x5+4;6) 24+ 23+ 2%+ 1.
12. [lepeBenute B 2-10 CUCTEMY CUUCICHHSA YHUCTA:
a) 27;0) 125; B) 11.
13. IlepeBenute B 10-10 cucteMy CUMCICHUS YUCIIA:
a)12g; 0) 2013; B) 144s.
14. 3anumuTe B pUMCKOM CUCTEME CUMCIICHUS YuCia:
a)193; 0) 564; 8)2708.
15. 3anumuTe B 1€CATUYHONW CUCTEME CUUCICHUS YHUCa:
a)MDIII; 6) MMMCCLYV; B) CXLVII.
16. JaiiTe onpeaeneHue OoTpe3ka HaATYPaJbHOTO psAJa U 3aNHUIIUTE
MHOYECTBA:
a) N3; 0) Ng; B) Nao.
17. SBnsercs i MmHOXecTBo {3, 4, 5, 6, 7} oTpe3koM HATypalbHOTO
psana? OrBeT o0OCHYyiiTE.

Pa3gen. MHokecTBa U oniepanuy HaX HUMU
1.a) {M: AM=BM}, rne A u B — ¢hukcupoBaHHbIE TOUKH;

0) {M: OM<R}, rne O — pukcupoBanHas Touka, Re Zo.
2. YKaXuTe Cpeiu CIeAYIOININX MHOKECTB IMyCThIE:
a) MHOYKECTBO TIPSIMOYTOJILHUKOB C HEPABHBIMU JHATrOHAJISIMU;
6) MHOYECTBO IEJIbIX KOpHeH ypaBHeHus 4x * —1=0;
B) MHO’KECTBO HATYPaJIbHbIX KOPHEHl ypaBHEeHHs 2X ° —3x— 9=0.
3.lanbl MHOKeCTBa: Tparneuui (A), mIpaMoyroiabHUKOB (B), 4eThIpexyrolbHUKOB
(C), xBagpatos (D), mapamnenorpammoB (E), MHOroyronsaukos (F).
4 3anummuTe OyKBBI, 0003HAYAIONINE 3TH MHOXECTBA, B TaKOM TOPSJIKE, YTOOBI
KaXKaasi cieayromias o0o3Hadasa MmoAMHOXKECTBO MTPEIbIIYIIETO.
5.Bepno nmm yrtBepxkaenue: "Ecnim aBa MHOXKECTBa COAEpKAT OJHU U TE XKe
AJIEMEHTHI, TO OHU paBHBL." ECIM HEBEPHO, TO KaK €ro UCIIPABHUTH?
6.ABnst0TCS M paBHBIMU MHOKecTBa A U B, ecnu
a) A — MHOXECTBO paBHOYIOJBHBIX TpPEYTOJIBHUKOB, a B — MHOXECTBO

PAaBHOCTOPOHHUX TPCYT'OJIbHUKOB;
0) A= {x| xeZ},B= {X| x=3n+l, 3n, neZ}.



7.0 Kakux TEOPETUKO-MHOXKECTBEHHBIX MOHATHSX HJIET PEYb B CICAYIOIIHUX

3aJlaHUsl, BBITIOJIHSIEMbBIX YYATUMUCS HAYaJIbHBIX KJIACCOB:

a) 3anumuTe 1o nopsanaky yucia ot 10 go 21. [oguepkHute T mpoYUTaiTE YKCa,

KOTOpBIE IENSATCA Ha 5;

0) u3 psana urces oT 1 70 15 BBIMUIIUTE MO MOPSIAKY HAYETHBIE YHCTIA.

8. IlpowmmtocTpupyiiTe CBOMCTBa AacCCOLUMATUBHOCTA M JUCTPUOYTUBHOCTH
ornepanuii 00beIMHEHUS U TIEPECeUCHHs] MHOXKECTB Ha KpyTrax Jusepa.

9. Haiinure mepecevyeHre MHOKECTBA YETHBIX HATYPAIBHBIX YHUCE C MHOKECTBOM
LICJIBIX YKCeJI, ASISAIIMXCS Ha 3.

10.PemmuTe rpaduuecku CUCTEMY ypaBHEHUIA:

x+y=3
{xz +y?=25
11.Pemmte rpaduuecku cucTeMy HEPaBEHCTBR:
y=x+17
{xz +y? <169

12.A=[1;6], B=[2;7], C=[-1;3], D=[2;5]. Haligute MHOXXeCTBA:
a) AuBUCuUD; 0) AnB~ACnAD;B) AnBuCnD; 1) (AuB)~(CuD);
n) (AuB)~CuD.
13. MHOXeCTBO A COCTOMT M3 YYCHHKOB JAHHOTO KJIacca, 3HAIONIUX aHTIMHCKUAN
A3BIK; MHOXKECTBO N — M3 YYEHUKOB, 3HAIOIIMX HEMEIIKUH S3bIK; MHOXKECTBO F — 13
YUYEHHMKOB, 3HAIONMX (GpaHIly3ckuil s3bIK. OXapakTepu3yWTe MHOXKECTBA, €CIU
A~NA~F£0:

a) (AuUN)AF; 6) AOUN~F; B) (AUN)A(NUF).
14. A=[1;4], B=[2;6]. Haiinute muoxecTBO (A\B)U (B\A).
15.TIponmmocTpupyiTe ¢ MOMOIIbIO KPYyroB Diijiepa paBeHCTBa:

a) A((BAC)=(A\B)u (A\C); 6) 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 TMpou3BeaeHne MHoxkecTB A=[1;4] u B=[2;6] B
JIEKapTOBOW MPSIMOYTOJIBHOM CUCTEME KOOPIUHAT.
18.Vxaxxure pa30MEHHE MHOXKECTBA BCEX YETBHIPEXYTOJHHUKOB Ha IOMApPHO

HETepeceKaroIrecs KIacChl.
19.06pa3yroT 7 pa30MeHHEe MHOXKECTBA HATYPAIbHBIX YHCET CIEIYIOIINe

MTOIMHOKECTBA:

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

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

20.0Ompenenure kiaccel pa3douenus MHOxkecTBa N, €Cli OHO OCYIIECTBISIETCS TIPU
TTOMOIIIA CBOWCTB: «OBITh KPATHBIM 7», «OBITh KPATHBIM 35%», «OBITh KpaTHBIM 42).
N300pa3nTe OTHOMICHUS MEX Ty MHOKECTBAMH TP IIOMOIIM KPYToB Dijepa.
21.0mnpenenure KiIacchl pa30MeHNs MHOYKECTBA YETHIPEXYTOJIBHUKOB MPU ITOMOIIH
CBOMCTB: «OBITh POMOOM», «OBITH TPSIMOYTOJBHON Tparenuei», «UMeTh YToJl
30°». IlpoumntocTpupyiiTe pelieHre Ha Kpyrax Jimepa.

22 .I1paBuibHBI U ClENyIONME KiacCu(DUKaAIUu:



a) MHOXECTBO  TMapajuieJorpaMMOB  pa30MBaeTCs Ha  MOAMHOXKECTBA

PSIMOYTOJIBHUKOB, pOMOOB M KBaJpaToB;

0) HaTypaJbHbIC YMCIIA JEIATCS Ha OJJHO3HAYHBIC, YETHBIE U HEUETHBIC,

B) TPEYroJbHUKH ObIBAIOT PABHOCTOPOHHUMU U HEPABHOCTOPOHHUMU;

I) MHOTOYTOJIbHUKU MOTYT ObITh IPaBUILHBIMU U HETIPABUIIbHBIMHU.

Pazoen. Coomeemcmeus

1. Toctpoiite rpadsl u rpaduku OOBETUHEHUS U TEPECEUEHUs COOTBETCTBUMU
R=({1,3,5,7}, {2,468}, {(1;2), (1;4), (1;6), (1;8), (3;4), (3;6), (3;8), (56),
(3:8), (7:8)}); P=({1, 3, 5,7}, 12, 4, 6, 8}, {(1;2), (3:2), (3:4), (5;4), (5;6), (7:6),
(7;8)}).

2. YKaXHUTe COOTBETCTBUS MEKIY dJIEMEHTAMU MHOXKECTB X U Y, eclin

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

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

3. X = {x | xeN, x<10}, Y={y | yeN, y<5}, R: «x:y». Iloctpoiite rpad

cooTBeTCTBUA R ', 00paTHOTO TaHHOMY.

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) noctpoirte rpad u rpapuk cooTBeTCTBUS R;

0) ykaxkute 00JIacTh OTIpaBIEHUS, 00JaCTh MPUOBITUS, 001ACTh OMpPEIETICHUS U

MHOKECTBO 3HAYCHHM cooTBeTCTBHS R.

5.X={3,6,9,12, 15}, R: «x:y». [Tloctpoiire rpad oTHOMmECHHS R.

6. BoisicHute cBoiicTBa OTHOWIEHUs R: "OBITh POJCTBEHHUMKOM'" Ha MHOKECTBE

JIIOJICH.

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 e YETHOCTb, 4TO U y".

8. Bo MHOX€ECTBE JIt0/I€H 3a/1aHbl OTHOIIICHUS:

a) YeJOBEK X MOXO0XK Ha YeJIOBEKa y; 0) X U y )KUBYT Ha OJIHOM YIHUIIE;

B) X Ha4 cwm BbIIIE Y.

Onpenenute ux CBOMCTBA.

9. TIlpuBenute mnpUMEpPHl YHOPSJOUYCHHBIX YHCIOBBIX MHOXECTB, KOTOpHIC

SIBJISFOTCS @) TUCKPETHBIMU, 0) IMIIOTHBIMH.

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

11. X — wmHoxkecTBO oOTpe3koB, R: "x mnmuuHee y". Omnpexaenute CBONCTBa

oTHomieHus R.

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

rpaduk otHouieHus R.

Pazoen Mamemamuyueckue ymeepyucoeHus u ux cmpyKkmypa.
Buowvt meopem
1. TlpoaHanu3upyuTe CTPyKTYpy ONPEICICHUN:
a) pPoMOOM Ha3bIBACTCS PABHOCTOPOHHHH MapajuieiorpaMM;
0) mpormopIeil Ha3bIBAETCS PABEHCTBO JIBYX OTHOIICHUH.
2. KakoB 00beM noHsaTHs: a) mudpa, 6) 0AHO3HAYHOE YHUCIIO.
3. BersicHuTe, Kakoe yTBEpKIIEHUE BEPHO:



a) BCSKOE CBOWMCTBO MPSAMOYTOJbHUKA MPHUCYIIE KBAAPATY;

0) BCsIKOE CBOWCTBO KBaJlpaTa MPUCYIIE MPSIMOYTOJIbHUKY.

4. lpuBenuTe MpUMEPHl TEHETHYECKUX OTPEICICHUN.

5. Haiinure u nucnpaBbTe OMMOKU B CIAEAYIOMIUX ONpeAeTeHUsX:

a) OMCCEKTPUCON TPEYroJbHUKA Ha3bIBACTCS MpsMast, JeIAIIas yrojl TpeyrojJbHIKa
TI0TI0JIaM;

O)kacaTenbHOM K OKPY)KHOCTH HasbIBaeTCs IMpsiMas, KOTOpas Kacaercs
OKpY>KHOCTH;

B) CJI0’KEHHEM Ha3bIBAETCS ACHCTBHE, IPU KOTOPOM UYHUCIIA CKIIAABIBAIOTCS;

') PABHOCTOPOHHUM TPEYTrOJIbHUKOM Ha3bIBAETCS TPEYTOJIBHUK, Y KOTOPOTO PaBHBI
BCE €T0 CTOPOHBI U BCE €r0 YIJIbL.

6. U3 mpemnoxenuit "Tpeyromsauk ABC paBHoOenpenusiit" u "TpeyroabHUK
ABC paBHOCcTOpOHHHIT" 00pa3yiiTe cOCTaBHBIE MPU MOMOIIHM clIoB "win", "ecnu...,
TO".

7. IlpoaHanu3upyiTe JJOrMUECKYIO CTPYKTYPY IpEIoKEHHI: a) uncio 13 npoctoe
U HEe JleJuTcs Ha 2; 6) NpOTUBOMOJIOXKHBIE CTOPOHBI NapajuieorpaMMa PaBHbBI U

napajujiebHbI; B) V4 =2 ym V4 =-2.
8. ITocTpoiiTe oTpuIaHMs CIEIYIOIIMX BBICKA3bIBAHUNA M YKAKWATE WX 3HAUYCHUS
WCTUHHOCTHU: a) unciio 27 kpatHo 7; 6) 3+6=9; B) 38>44; 1) 7=27.
9. ChopmynupyiiTe OTpUIIAHHS CIEAYIOLUIMX BHICKAa3bIBAHUN M YCTAHOBUTE, UTO
VCTUHHO — CaMO BBICKa3bIBaHUE WJIM €T0 OTPULIAHUE:
a) HEKOTOpBIE MapajjIeorpaMMbl UMEIOT LIEHTP CUMMETPUH;
0) IuaroHasu Jiro6oro pom6a He paBHbBI MEX]Ty CO00ii;
B) BCSIKUI MIPSIMOYTOJIBHUK SIBIISIETCS KBAPATOM;
I') BCE YMCIIa MOJOKUTENbHbBI UM OTPULIATEIbHBI.
10.Ha muOkectBe X TpEyroiabHUKOB JaHbl Mpeaukatbl: P(X): "TpeyroibHHMK X
paBHOCTOpOoHHMI", Q(X): "TpeyrosibHUK X paBHOOenpeHHbIH", R(X): "TpeyroapHUK
X IPSIMOYTOJIBHBIN".
CdopmynupyiiTe BbICKa3bIBaHUS U YCTAHOBUTE UX 3HAYEHHS] HCTUHHOCTHU:
a) (v xeX)P(x), 0) (Ixe X)P(x),
B) (IXe X)P(X) AR(X), T) (IXe X)R(X) A Q(X).
11. Ha MHOXecTBe Z JTaHbl IPEIUKATHI:
A®x): "xi2", B(x): "xi4", C(x): "xi3", D(x): "xi6", E(x): "x:i12".
VYkaxxuTe, Kakue U3 HIKETIPUBEACHHBIX BHICKA3bIBAHUIN UCTUHHBI, 8 KAKHE JIOKHBI:
a) (IxeZ) AX)AC(X)vB(Xx); 6) (vxeZ) A(X)AB(x);
B) (3X eZ) CX)AB(X)AA(X); T)(3XxeZ)C(X)vC(X).
Pazoen Pacuwupenue nonamus uucia
1.B yem cocTOUT HEOOXOAUMOCTh PACIIMPEHNUS TOHATHUS HATypaJIbHOTO YKcia?
2.Chopmynupyiite TpeOOBaHUS K PACIIMPEHUIO MHOXKECTBA A 10 MHOXECTBa B.
3.Kakoe MHOKeCTBO sIBisIeTCsl 1-M paclIMpeHueM MOHATUS yucia?
4. ChopmynupyiiTe 1ieiaeBoe Tpebopanue 1 -ro pacmuperus?
5.Yro o3nauaet 3anmuch: M= (a; b), rne a, bEN ?
6.3anumuTe napel B TPAAULMOHHON (JOpME 3alUCH 1ENbIX YHCE:

a) (2;7); 6) (4; 4); B) (6; 2).



7.]laliTe TEOMETPUYECKYI0 HHTEPIPETAIMI0O MHOMXECTBA IEIBIX YHUCET M €ro
CBOWCTB.

8.3anummTe B MaTeMaTHYECKUX CUMBOJIAX HA OCHOBE TEOPHUH Map:

a)  3aKOHBI CJIOXKEHHUS LEIBIX YHCEIT,;

0) 3aKOHBI YMHOXKEHHUSI 1I€JIBIX YHCET;

B) CBOMCTBO MOHOTOHHOCTHU CJIOKE€HUS LIETBIX YUCEIT;

)  CBOWCTBO MOHOTOHHOCTH YMHOEHHUS LEJIbIX YHCEIL.

9.CpaBnuTe no BenuuuHe 1enbie uncina: a) (2; 11) u (4; 1); 6) (5;5) u (3; 1).

10. lokaxkuTe, 4TO JUIst JTFOOOM Maphl HATYPaIbHBIX yKcen (a; b) u VinmeN
BBITIOJIHAIOTCS] COOTHOIIICHHUS:

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. IlpouuTtaiite npennoxenue: N(A) = 17. B kako#t poJiv 31€Ch BBICTYNAET YUCIIO
177

12. JlaifTe TEOPETUKO-MHOKECTBEHHOE TOJIKOBAHHE YUCIIAM:

a)—120; 6) 0; B) 5.

13. Y3 HMKeyKa3aHHBIX MHOXKECTB OTMETHTE 3HAKOM «+» T€, KOTOPHIC SBIISIOTCS
MOJIMHOKECTBAMU MHO’KECTBA IEJIBIX YHCEIL:

0;—3;—%;% X g, 2c0enel _
a) A= 6) B = 5D =NwZU;

N E = {y:x, ecu XeZ+}.

Pazoen Benuuunwvt u ux usmepernue

1.Cnenyet nu U3 paBHOCOCTABJICHHOCTHU JIBYX MPSMOYTOJIBHUKOB: a) PABEHCTBO
ATUX MPSAMOYTOJIBHUKOB; 0) UX PABHOBEIUKOCTH?

2.CymIecTBYIOT JM MHOTOYTOJIBHUKH, W3 PAaBHOCOCTABIEHHOCTH KOTOPBIX
CJIEIYET UX PABEHCTBO?

3. Moryr 5nu OBITh pPAaBHOBEIWMKHMHU: a) JBa HEPABHBIX NPSIMOYTOJILHUKA,
MMEIOIINE TI0 PAaBHOM CTOpPOHE; 0) JBa HEPABHBIX TPEYTrOJbHUKA, KOTOPbIE UMEIOT
IO JIBE€ COOTBETCTBEHHO PaBHBIE CTOPOHBI?

4. Tpanenust CBOMMM [HAaroHaJsIMM pa3JiejieHa Ha YEeThIpe TPEyroJIbHUKA.
Jlokakute, 4TO TPEYrOJbHUKHU, PUJISKAIUEe K OOKOBBIM CTOPOHAM, PAaBHOBEJIUKH.

5.Kak n3menures mioniaab KBajapaTa, €Cil YBEIHMUUTh €TI0 IUaroHaib B n pas?

6. IlepumeTp MpsIMOYTOJIBHUKA PABEH 28 CM, a Pa3HOCTh CMEKHBIX CTOPOH paBHa
2 cM. Onpenenure JUIMHY JUAroHajav U IUIOLIalb PSMOYTOJIbHUKA.

7. Kak moctpouTh KBajpar, IJIOLAAb KOTOPOTrO B 2 pa3a OoJiblIe IMJIOLIAAU
JTAaHHOTO KBajipara?

8. JlaHbl KBagpaT W MPOU3BOJIBHBIMN MPSIMOYTOJBHUK, JHATOHAIH KOTOPOTO
paBHBI UaroHa sM kBajpata. [lnomans kakoit u3 atux ¢uryp 6onsiie? [Touemy?

9. Kak wu3BecTHO, IUIOMaab poMOa paBHA TOJIOBUHE TPOU3BEICHUSI €ro
auaroHasie. Paccyxnas 1mo aHaJIOrMH, YYalllUMUCA NPEANOJNIONXKUI, 4YTO ITUM
NPaBUJIOM MOXHO BOCHOJB30BAThCS M JJII BBIYMCIICHMS TUIONIAJAM Tpamneluu,
JMAroHajyd KOTOPOW B3aMMHO NEPHEHAUKYJSPHBI, a TaKXKe I BBIYUCICHUS



IJIONIA/IA TPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA CO B3aUMHO MEPHEHIUKYISPHBIMU
auaroHaiasiMu. BepHo nu 3To npennonoxeHue?

10. BynyT nu paBHOBEJIMKUMHU MPSIMOYTOJIbHUKH, €CIIM CTOPOHAMH OJHOTO W3
HUX SIBIIIFOTCS KaTEThl IPSIMOYTOJIBHOIO TPEYTOJbHHUKA, & CTOPOHAMHU APYroro —
TUIIOTEHY3a U ONYIIECHHAs Ha HEE BbICOTA?

11. YcraHoBuTe, Kakue BEIMYMHBI PACCMaTPUBAIOTCS B 3a7ade, B KaKUX
OTHOILICHHSIX OHU HaXOJATCS M KaKUE BBIMOJIHSIOTCS HAJl HUMU JIEVCTBUS, PEIIUTE
3a/auy:

a)Can u oropoa mMmeeT GopMy MPSMOYTOIbHUKA, TIOMATh KKIOTO W3 HHUX
paBual500 M2, IllupuHa caza Ha 5 M GOJIbIIE MUMPHHEI OTOPOJIA, a JJIMHA Caja Ha
10 m MeHbIIE AIMHBI orOopoaa. Haiaure pa3smepsl cajga u oropoa.

6)I[Ipu nocTpoiike 31aHus TpeOGOBaNOCh BIHYTH 4500 M3 B OIpeIeIeHHbIH CPOK.
[lepeBbINONHsAS THEBHYIO HOPMy Ha 45 M°, cTpouTenu yxe 3a 4 JHS J0 CpoKa
BBITIOJIHUIU 96% 3amanus. Onpenenute cpoku paboThI.

B) OTIpaBisiACh B MyTEIIECTBUE, TYPUCT PACCUUTHIBAII UCTPATUTH B JAOpoOre 72
p. B TeueHue nepBbIX 5 AHEH €ro pacxolbl COBHNAAAIN C PACUETHBIMHU, 3aTEM OH
CTaJl pacxoJloBaTh B JIEHb B cCpelnHeM Ha 1 p. Oosblie, yeM Mpearnoiarai, H,
3a/IepKaBIINCh B IyTU HA | A€Hb, BEPHYJCS JOMOU, HICTPATUB HA BCE MYTEIIECTBUE
Ha 23 p. Oouibiie, yem Hameuas. CKOJIBKO JHEH MpoA0HKaIOCh MyTelecTBUE?

r) /IBe MamMHUCTKM TOJYYWJIM JUIsl TepenedaTkd pykomuch. [locie 2 4
COBMECTHOM palbOThl OJJHA W3 MAUIMHUCTOK MOJYYHJIa JAPYTro€ 3aJaHue U BTOpas,
OCTaBIIUCh OJ[HA, 3aKOHYMIA paboTy uepe3 1 u 20 MuH. 3a CKOJILKO 4aeoB MOTJja
Obl Tepernedararb PYKONHMCh KaXJas MAIIMHHUCTKA, €CIM BTOPOM Ha 3TO
noHaaoomiock Okl Ha 1 u 10 MuH OoJbIIIE, YEM TIEPBOIA?

1) MOTOUUMKINCT mpeanoarai npoexarb pacctosiuue 90 kM 3a onpeiesIeHHOe
Bpems. [IpoexaB 54 kM, OH JOMXKEH ObUT OCTAaHOBUTHCS Y 3aKPBITOrO IIaroayma
Ha 5 muH. [Ipomomkas ABMKEHUE, OH YBEIMYUI CKOPOCTh Ha 6 KM/4 U IPUOBLT K
MECTy Ha3HAuYeHUs B HaMEUeHHOe BpeMs. Halinute rnepBOHAaYaIbHYIO CKOpPOCTh
MOTOIMKIIUCTA.

Pazoen @yukyuu, ypasrnenus, HepageHcmaea
Ilonamue uucnoeoit hynkyuu
1. 3agaiiTe mpu oMol rpaga COOTBETCTBUE MEXKIYy MHOKECTBaMU X={a, B, C} U
V= {2, 4, 6} Tak, 4T0OBI OHO OBLJIO B3AMMHOOIHO3HAYHBIM.
2. Kakue u3 cieayronmx (Gopmysa 3a1al0T Ha MHOXeCTBE R (1meHcTBUTEIBHBIX
yucen) GyHKIUIO:
a) y=T7x; 6) y= > ; B) x* +y? =257
X

3. IloctpoiiTe rpaduk GyHKINN y=7-X, eciu e€ 00J1acTh onpenesieHus: X Takopa:
a) X={0, 1, 2, 3, 4, 5}, 6) X=[0;7]; B) X=R.
4. Naubr pyukuuu T (X)=x*> u ¢ (x)=x°. Boeruuciaure ORRIC)

D = - 11
ob)—p(a)’ P E

B=3, PEJIBAPUTEIIBHO YIIPOCTHUTE.

5. st pynkumn  f(X)= i?:i seruuciiute f(0), f( - 2), f(x - 2).




6. HalimuTe 00macTh onpeeneHnss 1 MHOYKECTBO 3HaUYeHUN (DYHKITHIA:

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

7. Uccnenyiite GyHKIMM HA YETHOCTh M HEUETHOCTH:

a) y=—: 6) y=3,5x; B) y=2X".
1+Xx

8. YKaXuTe YUCIOBOW MPOMEKYTOK, B KOTOPOM (yHKIuSI Y=+vx’-4x-12 He
CYLIECTBYET.
IIpsimas u o0OpaTHasi NPONOPUMOHAIBHOCTH
JIunenHass pyHKuUMA
1. M3BectHO, uTo QyHKIUs f sBIIsETCS MPSAMOI TIPOTOPIIMOHATBHOCTBIO U 3a/1aHa
Ha MHOXecTBe X={1, 2, 3,4, 5, 6} u npu x=3 3HaueHue GyHKIUH paBHO 12.
a) 3amaiite ¢pynkuuro f mpu momomy GopmyIiel 1 TaOIHIIEI; TOCTPOUTE €€ TpaduK.
0) Kakwme cBoiictBa (yHKIuM f MOXHO TPOMILIFOCTPUPOBATH MPH ITOMOIIA
Talbauikl ¥ rpaduka?
B) Kakue u3 Ha3BaHHBIX CBOMCTB MOKHO HCIIOJIb30BaTh, pelas 3agady: «12 xr
MYKH DPa3joXWIM NOPOBHY B 3 makera. CKOJBKO KHJIOIPAMMOB MYKH MOYKHO
Pa3J0KUTh B 6 TAKHUX MMAKETOB?»
2. U3BecTHO, 4TO (DyHKIUS ¢ SBISETCS OOpPaTHOM MPONOPLUUOHATIBHOCTHIO, 3a/1aHa
Ha MHOXKecTBe X={1, 2, 3, 5, 6, 10, 15, 30} u npu x=>5 3HaueHue PyHKIUU $PABHO
6.
a) 3amaiite QyHKIMIO ¢ npu ToMoIIU (GOPMYJIBl M TaOJIUII, MOCTPOUTE e
rpaduk.
0) Kakue cBoiicTBa (yHKIUH ¢ MOXHO NPOWLIOCTPUPOBATH MPU IOMOIIU
TabnuIbl ¥ rpaduxa?
B) Kakne u3 Ha3BaHHBIX CBOMCTB MOYKHO HCIIOJb30BaTh, pemias 3amady: «Myky
paznoxkusiu B 10 makeToB 1o 3 Kr B Kaxplii. CKOJIBKO HYKHO MaKeTOB, €CJIU Obl B
KaXbIi MaKeT MOJ0XKUIU 6 KT MyKu?»?
3. IMocTpoiite cxemaTruecku rpaduk GyHkiun y=kx+8 mpu a) k>1, b=0;
0) 0<k<1, b<0.
4. Omnpenenure K0IQOUIMEHT TPOMOPUUOHATBHOCTH QYHKIMA Y= Kx+B
napameTp B, eciiu: a) 5x-3y+15=0; 6) 3x+2y=6; B) x-2y=0.
5. B opHoli cucrteMe KOOpJIWHAT MOCTPONTE CXEMAaTUYECKH TpapuKu (PYHKIUH
y=x+3; y=-2x+3; y=3x+3. OOocHyHTe OCOOCHHOCTH HX B3aUMHOIO
PacnoJIOKEHHUS.
KBagparuynast pyHkuus
1.0Onpenenure, IpU KaKOM 3HAUYCHUH MapameTpa ¢ rpaguk QyHKIuH y=2X > +7x+c
npoxoauT uepes Touky A( - 10;150).
2. Onpenenure, MPU KaKOM 3HAYCHHUH MapaMeTpa B Tpaduk GyHKIUN
y=x’+BX - 14 nmpoxomut yepe3 Touky I (- 11; - 30).
3. U3BectHO, 4TO Tpaduk GyHKIMU y=ax ®+Bx - 48 nmpoxoauT uepe3 Touku M(1;2)
u N(2;10). Haiinure 3HaueHus Ko3(pPUIMEeHTOB a U B.
Yuc/i0Boe BhIPazKeHHE M €r0 3HAYEHHE
YuciioBble PABEHCTBA M HEPABEHCTBA



1. Cpenu cnenyronux 3anuceil yKaXuTe YHCIOBBIC BRIPAKCHUS:

a) 96:16; 0) 47; B) 27+( - 3); r) 15:4=10-5; n) 13 - 4>(24 - 18):3;

e) (17+83):10 - 10.

2. CymiecTBYIOT JIM YHCIIOBBIC 3HAYEHUS CIEAYIONUX YMCIIOBBIX BBIPKEHHUH Ha
MHOXecTBe Z: a) (25:5)+(9:3) - 8; 6) (17:2) - 8; B) 48:4 - 14; 1) (16-2) - (15:5)-7?
3. Kakue u3 cnemyronux BeIpRKCHH UMEIOT 3HAUCHUST HA MHOXKECTBE R, a xakue
HET:

5,6-2,1—16
2) 020 )
(5-37):6-79 @3

83-12+42
3,1 5 42
5 15 3
4. YKaxuTe Nopsa0K JICUCTBUHN 1 TaTe Ha3BaHUE KAXKJOMY BBIPAKCHUIO, HAWIUTE
3HAYEHHE BBIPAKCHUI:

2) (%+ 0,125 - 1)~(6,4:8—30)+(1:8); 6) (g - 0,8):2§ - (0,25 - §>:2§:

31+2,5 4,6—21 0.05
B) (3 I H52:(;———+57),
25-1- 46+2_ --0125
3 3 7

5. CpeIII/I CIICOYIOIINX 3armcen YKAXXUTC YHUCJIOBBIC PABCHCTBA!
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. OHpCHCHI/ITe, HNCTHUHHBI JIX YUCJIOBBIC paBCHCTBA!:
2
2) 95,95:19 - 17,5:5:% . % . 6) ¥(00025+2) mp
40,0025 -
10,0025

7. 3anummTe HI/I)I(erI/IBe,Z[éHHBIC BBICKA3bIBAHHWA B BUJC PABCHCTB!

0,05.

a) 13 mensbie 17 Ha 4; 0) 3 menspuie 10 Ha 7;
B) 11 Gonbmie 20:2 Ha 1; r) 6 OoJibIIIe % -6 Ha 2.
8. M3BecTtHO, 4uTO 6:2=9:3 — HCTHHHOE 4YHUCIOBOE paBeHCTBO. IIpm Kakux

3HAYCHUSAX @ OyIyT HCTUHHBI CJACAYIOIINE YUCIOBBIC PABEHCTBA:
a) 6:2+a=9:3+a; 6) 6:2 - a=9:3 - a; B) 6:2-a=9:3-a; 1) 6:2:a=9:3:a.
9. Cpenu clienyronyx 3anmuceil yKa)KUTe YUCIOBbIE HEPABEHCTBA!
a) 7x - 5>17+8; 6) 23 - 38>11:17; B) 5x<T7y; 1) 25 - 14:2<18:2+5.
10. CocTtaBbTe HCTUHHOE YHUCIIOBOE HEPABEHCTBO U3 BBIPAKECHMIL:

2)22-315-4:2-2);6)2:8°416:8 -3 2:(8* +8-8)
B)2:(-3)742:(-3) - 11 m (- 3)2+(-3+L;1) (-3-2)* n20-3+(-2).

11. YMHOXBbTE 00€ YacTU HEPABEHCTBA Ha MHOKUTEIb, YKa3aHHBIN B CKOOKaXx:

a) 27<32 (-4); 6) 17>9 (3); B) 9>7 (0); r) 7>0 ( - 3); 1) 5> - 3 (3).

12. W3BecTHO, 4YTO a>B — MCTUHHOE HEPABEHCTBO. bByayT 1M WCTUHHBIMH
CJIEIyIOLIME HEPABEHCTBA!

a) - 3a> - 38; 6) §a<§B; B) 32 - 5538 - 5, 1) - 3a+7< - 38+7?

13. Pemnre 3anauy. Penienue 3anumuTe B BUJI€ BhIPAKECHHUS:



a) CkoJbko ctosT 12 KapaHjamied, eciau M3BECTHO, YTO 6 TakuxX KapaHjauen
crosT 18 pyOmnei?

0) Teroxox mén nmpoTuB TeueHus peku 4 daca. Kakoe paccTrossHue OH MpOIIEN,
€ClIM COOCTBEHHAass CKOPOCTh Teryioxoja 16 Km/4, a CKOpOCTb TE€UEHHUs] PEeKH 2
KM/4?

14. Kak B HavyaJIbHOM Kypce MaTE€MaTUKH TPAKTYeTCS IOHATHE YHCIOBOTO
paBeHCTBA K HepaBeHCTBA? BrImonmHuTe 3aaHus, MPeIHa3HAUYCHHBIC JIJIsT MJIAIITHX
IIKOJIBHUKOB:

a) 3alUIIUTE JIBa BEPHBIX PABEHCTBA M JBa BEPHBIX HEPABEHCTBA, UCIOJB3YS
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) IIOCTaBbTE BMECTO * 3HAKM JCHCTBUU TakK, YTOOBI TOJYYHJIUCH BEPHBIC
HepaBeHCTBa: 3*6*2>8; 9*3*6<20.

15. Kakue oTBeThl YUCHHUKOB BBI OYyJI€T€ CUYNTATh NMPABUJIBHBIMH MPH BHITTOJIHCHUHU
uMH 3a7aHus: «CpaBHUTE BBIPAKCHHS, HE BEIYUCIIAS X 3HAUCHUS .

a) 50-31+8-31...58-30+58; 6) 7-4+3-4...(7+8)-4; B) 8500:1700...8500:100:17;

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

BoipakeHusi ¢ nepeMeHHO. YPaBHEHUS € OHOM IepeMeHHOH
1.Cpeau cienyrommx 3amuceld yKaKUTE€ BBIPAKCHHS C TEPEMEHHBIMH U
YpaBHEHUS:

a) 5x - 7y=3;0) 5x - 7y - 3; B) 4(y - 2)+31; 1) 5x°- 6=13x; nu)48:4 - 3=3-6-9.

2. Ilpu kakuX 3HAYEHUSIX Z HE UMEIOT CMbICIIA CIETYIONINE BHIPAKEHUS:

a) 13z - 6) 232—7 9

32+6 2°-52+6

3. YKaxuTe MHOXECTBO 3HAYEHUU TMEPEMEHHOM Yy, MPU KOTOPHIX BBIPAKEHUE
MMEET CMBICIT:

2
a) =¥ 6) L. )
y+9 y -9

12
-DO -3 +7)°

2_

4. SBnAroTcs M BBIpaXKEHUsA U at2 TOXJECTBEHHO paBHbIMM Ha a)

a—2
MHOXecTBe R; 6) MHOXKecTBe Z\{0}; B) MHOXKecTBe N?
5. Ilpu kakuX 3HAYEHUSAX X SIBIISFOTCS TOXJICCTBEHHBIMU CJICTYIOIINE BHIPAKCHHUS:
a) 17x-8+ L .1y 17x — 8; 0) 2x=3)(x+5) u2x — 3;
x—-3 x-3 x+5

x*-4 x*-8 2x
B) - 5 :

x—2 x*-4 x+2
6. JIOKaXuTe TOXKAECTBO. Y KAKUTE YCIOBUE TOKIECTBEHHOCTH.

: a® +264 —g+ a42—16; 6) 27—227a+9a2 -a° =3_a: B) x® +xz2 +x+1_

a’ —4a” +16 a +4 a®—6a+9 x“+1
7. O0bAcHUTE, TOYEMY YHCIIO 2 SIBISIETCS PEIIEHUEM YpaBHEHUS
2x - 3+4(x - 1)=5 u He ABIIETCA PEIICHUEM YPaBHEHUS

2x-3+2(x - 1)=4(x - 1)-7.

o o 4 1
8. Halingure MHOKECTBO penieHui ypaBHeHus —+5=— Ha {-1;0,2}, ecnn
X X

x+1.



a) xeR; 0) xeN; B) xeQ; 1) xeZ.
9. YpaBHeHue 3amaHO Ha MHOXecTBe R. Pemmte ero, ucnosib3yss TEOpEMbl O
paBHOCWJIBHOCTH ypaBHeHUH. OOOCHYHTE Bce MpeoOpa3oBaHUsl, BHIIIOJIHIEMbIC B
x—1:3—x+x—2.

2 2 3
10. PemmTe 3aga4y anredpaniyeckum criocoOoM:
«B Tpéx xop3uHax 54 kr s070K. B mepBoit kop3uHe Ha 12 Kr 070K MEHbIIIE, YeM
BO BTOPOIi, a B TpeTheil — B 2 pa3a Oosblie, yeM B nepBoil. CKOJIBKO KUJIOTPAaMMOB
A0JIOK B KaKJI0W KOP3UHE?».

npoliecce perieHus: ypaBHeHusI: 6 -

x®—27
y—
HepaBeHcTBa ¢ 0AHOM NTEPEeMEHHOM
1. Cpenu cienyromux 3anucen yKaXxuTe HEpaBeHCTBA C OJTHOM IEPEMEHHOM:
a) 14 - 7x<4x — 3; 6) 19(y - 3)>7; B) 2-27 — 39 - 11>53:(21 - 50); r) 93+63x;
m) 5x*-523x<21;e) 73m - 21m>12.
2. SIBnsieTcst 1M YKCIIO 2 pellieHueM HEpaBeHCTBA:

X+2 >2,xeR? A uncno 3? A uucuo 1?

2
=27: B) X +x—5+ 3x -4,

11. Pemnre ypaBueHus: a) 2x° - 7x+6=0; 0) - -
X X +Xx—-

3—x
3. Haliiute MJIMHBI MHTEPBAJIOB, HA KOTOPBIX BBIMOJIHIIOTCS HEPABCHCTBA:

2 — —
a) 2x" +16x -3 _:16)( 3>2; 0) al 122; B) lZl
x°+8x x+5 x 3

4, HaﬁﬂHTe HaMMCHBIINC OCJIBIC PCIICHUA HCPABCHCTB!

2
a) 4x%+4x+1<0; 6) §+ 2 >2; B) 4)6;&220-
—X

-3x—x
5. Cruenyromme HEPABEHCTBA 3aJlaHbl HA MHOXKECTBE JICMCTBUTEIBHBIX YHCEIL.
Pemmite nx U 00OCHYWTE Bce MpeoOpa3oBaHMs, BHIMIOJHSEMBIE B MPOIECCE HX

pEIICHHS.
a) Lt +-1 >1.6)3(x-2)-4(x+1)<2x - 3) - 2.
x—-2 x-1 x
6. JlaHbl mapbsl HEPABEHCTB: a) x 5 8 4 2x>8; 0) XS 1w 3x+5>x - 3.
x+4 x+4 x-3

VYkaxurte, Ha OCHOBE KaKoro npeodpa3oBaHus 2-¢ HEPABEHCTBO MOJIYyUYEHO U3 1-T0.

MoryTt nu 3Tu npeoOpa3oBaHMs MPUBECTH K HAPYIICHUIO PABHOCHIBHOCTH Ha

MHOkecTBe N, Ha MHOKecTBe R?

7. He pemass HepaBEHCTB, YKa)XKUTE€ MHOXKECTBA, Ha KOTOPBHIX PaBHOCHJIbLHBI

CJIEAYIOIINE NTapbl HEPABEHCTB:

a) 5x2 <1000 1 x<2; 6) —*- > >0 1 x-5>0; B) 22

2x° +3 x—=7

8. Onna cropona mnpsimoyrojibHuka — 10 cM. Kakoit MoxeT ObITh JJIMHA BTOPOM

CTOPOHBI, ECJIM NEPUMETP NPSIMOYTOIbHUKA MeHbIIe 50 cM?

9. N300pa3uTe Ha YHCIIOBOM OCH MHOECTBA TOUCK:

a) X={x[x<-T7}; 0) Y={y[xeR, x>15,2}; B) Z={z|x<N, - 1<y<6,5}.

10. Ykaxure MHOXKECTBO 3HAUCHUU MEPEMEHHON t, MpHU KOTOPBIX BBIPAKEHUE
3t+6 . 6) 5t° —t

(t+2)(t2+6t+9)" ~ t2+7t+12°

<ludx-4>x-17.

UMEET CMBICIL: Q)



YpaBHeHHs U HEPABEHCTBA C MOYJIeM

1. Pemure ypaBHeHUs:
a) |x+4/=2x; 0) |3x+1[79 - Xx; B) |x+5=|10+x]; r) |x+3|=2x - 1|=8.
2. Kakue 13 creqyronmx ypaBHEHUN UMEIOT PEIICHHE, a KaKue HET:
a) |x - 5]=3; 0) [x - 5|]= - 3; B) |x|=[2x - 5|; 1) [xt5[+[3x - 4|= - 8?
3. Pemnte ypaBHeHHs: a) [x2+x[+3x - 5=0; 6) x>+|x - 2| - 10=0.
4. PemuTe HEpaBEHCTBA U YKAKUTE HAUMEHbIIIEE 1[EJI0€ MOJI0KUTEIbHOE PEIICHUE
JUTSL K&KJI0TO U3 HUX: a) |x|<5; 0) |x - 4|<3; B) |x+2[>1.
5. Kakue u3 cneayromux HepaBeHCTB UMEIOT PEIIEHUE, a KAKHE HET:
a) [x - 7|1<0; 0) [x - 8|<0; B) [x+5>-2; 1) [x - 3|< - 1; ;) |5 - 2x|< - 2; e) [2x - 9|<0?
6. Pemmre HepaBeHCTBA M YKAKUTE€ HAUMEHBIIHME LEJbIE IOJOKUTEIbHBIE
pELIeHMs 111 KaKI0T0 U3 HUX:
a) x° - [5x+6[>0; 6) [x*+5x|<6; B) [x - 2+[x+2|<4; r) [3+x[>x.

YpaBHeHHE U CUCTEMbI YPABHEHHUH € IBYMS NIepEeMEHHbIMH. Y paBHEHUE

JIMHHHU. YPaBHEHHE OKPY/KHOCTH

1. Ilyrém nondopa HaWAWTE HECKOJIBKO PEIIEHUM KaKJOoro M3 CIETYIOIIHUX
ypaBHEHUM: a) X - y=7; 0) y=5x; B) 3x - 2y=16.
2. Haiinure nmapsl 4yucen, pa3HOCTb KOTOPbIX paBHA 15. CKOJNBKO peleHuii uMeeT
3amaHue?
3. Pemmnre 3agady: «/leBouka Kynuia B MarasuHe KHATY 3a 30 KOI. ¥ OTKPBITKY 3a
7 xon. Y He€ ¢ coOOi ObUIM TOJNBKO TPEXKOIEEUHbIE M MATUKOINEEYHbIE MOHETHI.
CKOJIBKO T€X M JIPYrMX MOHET JEeBOYKa JOJDKHA Obla JaTh B KAacCy 3a CBOIO
MTOKYIIKY ?»
4. Jlansl n1Ba ypaBHeHUs: X+y=9 u x - y=1. Haitagure napy uucen, kotopas
a) SIBJISIETCS pelIeHueM 1-ro ypaBHEHHsI, HO HE SIBJISIETCS PEILIEHUEM 2-T0;
0) ABJIIETCS pEUICHUEM 2-TO YPaBHEHUS, HO HE SIBJISIETCS pelieHrueM 1-ro;
B) HE SBJSIETCS PELICHUEM HU I1IEPBOIO, HU BTOPOTO.
5. BbisicHUTE, paBHOCWIBHBI JM Ha MHOXECTBE R cienyromme CUCTEMbl
YPaBHEHUM:
2) {x—y =2 {6— 6-2-0. & {x—y =2 {(62 —4)(8- 6) = 2(5 - 4),

3x—2y=9  |36-260-9=0; ~ |3x-2y=9 |66-46=18.
6. Cpeau MHOXECTBa peIICHUH (X;y) CUCTEMbI HAaWIUTE TO, JAJII KOTOPOro CyMMma
(x+y) MakcumanbHa. BerauciauTe 3HaU€HUE 3TOU CYMMBI.

20+0=17,

{60 = 6.
7. Ilpn KakuX 3HAYEHUSAX MTAPAMETPA a4 CUCTEMBI HE UMEIOT PELIECHNN?

0+aod=1, 0+ao=1,

{6—336=2é+3; {é6+é:23.

8. Ilpn kakux 3HAUEHUSAX MapaMeTpa a CHUCTEMbl ypaBHEHUN MMEIOT OECKOHEUHO
MHOT'O PEIICHHI?

3x+ay=3, (a+Dx—y=a+2,
a) lax+3y=3 0)

9. Pemmre cucteMbl ypaBHEHHUI:

x+(a@a-1)y=2.



2x+3y=15 _ |XTA=4h x+y=3
a) '0) 1,2_4,2-0: B) 2 _q
x_2y23; X Yy =Y, xXy+x- =o.

2, .2
x°+y° =25
10. Pemute cucreMy ypaBHeHH rpaduueckumM CrocoooM: {

xy =12.
11. 10. PemuTe cucTteMbl ypaBHEHUH TrpapUUecKUM CIOCOOOM C TOMOIIBIO
onsaiiH-KanbKysaTopa WolframAlpha http://www.wolframalpha.com:
xX—-y=2, 2x+3y =15,
<Lx—2y:9’ {
12.. Pemmre 3amaqy cocTaBlIeHUEM YPaBHCHHSI:

x—2y=3

5
((g CYMMBI IBYX YHCCII 0e3 ux Pa3sHOCTH COCTaBJIACT 16, d IIOJYPAa3HOCTb 3THUX

4yuces, YMHOKEHHAs Ha §, paBHa uX nojiycymme. Haiinure 3Tu unciay.
CucremMbl M COBOKYITHOCTH HEPABEHCTB C OJHOI NepeMeHHOI
1. YcranoBure, Kakue U3 CIAEAYIOMINX 3alUCEN SBIIAIOTCS HEPABEHCTBAMU C OJTHOM
IIEPEMEHHOM:
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. Ilouemy umcio 3 He SABJSIETCS PELICHUEM HepaBeHCTBa: 6(2x+7)<15(x+2), rue
xeR?
3. PaBHOCHIIBHBI JIU HA MHOXKECTBE R cieayromire napsl HEpaBEHCTB:

a) 252 1 4 2x+2>x+5; 6) - 13x<39 1 x>3; B) x243x - 252 1 4x%+3x - 4>0;

x+5
r) 5 -3x>-4ux<3;n) xz—_3>0 u x-3>0?
x“+1

4, I[OKa}KI/ITC, 4YTO HC CYIICCTBYCT ,Z[CﬁCTBI/ITeJIBHOFO qnciia, KOTOpOC OBl SIBIISIIIOCH

pemieHreM HepaBeHcTBa: 3(2 - X) - 2>5 - 3x.
7-9x , 3 x-1 .
+E X - 6< e +2 u oOocHyiiTe Bce
npeoOpa3zoBaHus, KOTOPbIE TPOU3BOIAMIIN B MIPOLIECCE PELICHHUS.
6. OnHa cTopoHa TpeyrojJibHUKa paBHa 5 cM, a Apyras - 8 cM. Kakoif MoxeT ObITh
JUTMHA TPEThEN CTOPOHBI, €CIIU MEPUMETP TPEYTOJIbHUKA: a) MEHbIILIE 22 CM;
0) Oonbiie 17 cm?

7. V300pa3ute Ha YUCIOBOW MPSMOM MHOMXECTBAa TOYEK, KOOPAMHATHI KOTOPBIX

5. Pemmre HepaBeHCTBO

YAOBJIETBOPSIOT CICIYIONIUM YCIOBUSIM: a) X={X | X> - 4%};

6) X={x| - 5,1<x<-3,2}; B) X={x | - 3<x<11,2}.
8. Pemnte cucteMbl HEPaBEHCTB:
56-2>20+1, 0,30—4+0<7,2—-80,
{26+3>186—3;6){26—7—0263(86—5y03.
9. Pemnte COBOKYITHOCTH HEPABEHCTB:

9(5—7) <1126+9, 8-35<270,1
30+14>48-5(0+2); 3

6)

7+50 <80+4.



10. HalinuTe MHOXECTBa PELICHUII HEPABEHCTB: a) |X -7 | <14; 0) |6 - Tx | <3;
B) [2x-9]>-1.
11. Haiigure MHOXECTBa MCTUHHOCTH CICAYIONINX KOHBIOHKIIUN HEPABEHCTB U
1300pa3nuTe UX Ha YUCIOBOM ocH: a) (X<9) A (x>4); 0) (x-8) A (x>-10).
12. HaiimuTe MHOXKECTBa HCTUHHOCTHU CIIEIYIOIINUX JU3BIOHKIIUN HEPABEHCTB:
a) (x<9)v (x>5); 0) (x> - 10) v (x>0) v (x>5) 1 H300pa3uTe X HAa YKCIOBOM OCH.
13. HaiimuTe o6acTu onpeneneHus CIeAYIONUX BEIPKESHUI:
2) V2. 6) G 9 1m) 2
4+ x x+3
HepaBeHCcTBa M cCCTeMbI HEPABEHCTB C IBYMSsI epeMeHHbIMHU
U UX rpauyecKoe pelieHue
1. Halimure TpyM Kakux-IuOO pELIeHHMs HepaBeHCTBA: a) y>3x - 0,5; 6) y<x?+1;
B) y+x - 1>0.
2. TlokaxkuTe MWITPUXOBKOM HA KOOPAMHATHOM IIJIOCKOCTH MHOKECTBO TOYEK,

2

3aJJaBa€MO€ HEPaBEHCTBOM: a) Y<2X - 8; 0) y> - X - 6; B) yZE ; T) y>0,5%2,
X

3. TlokaxkuTe MWTPUXOBKOM HA KOOPAMHATHOM IUIOCKOCTH MHOXECTBO TOYEK,
KOODAUHATHI KOTOPBIX ABIISIOTCS PEIIEHUEM HEPABEHCTBA: a) X2+y?<25;

0) x>+y*>4.
4, HYCTB F — MHO>eCcTBO TOUEK KOOpHHHaTHOﬁ IIJIOCKOCTH, 3a1aBa€MO€ CUCTEMOM
<x+4,
HCPAaBCHCTB!
y=>x-—4.

[Tpunamiexkat m 3ToMy MHOXecTBY Touku A (0;5), B( - 1;3), C ( - 20;20)?
5. TlokaxuTe MTPUXOBKOM HAa KOOPAMHATHOM IUIOCKOCTH MHOKECTBO TOYEK,
KOOPAMHATHI KOTOPBIX YIOBIETBOPSIOT CUCTEMaM HEPABEHCTB:

> 2748 y>x+2,
2 + 0,
a) {y ¥ 1 0)qy > —x+2,
y<-2x+6
y <5.

6. Pemure cucteMbl HEpaBEHCTB rpadUIECKUM CIIOCOOOM:

o> 0+ 2, 2 _
@ : ! 6 y>x°—x—6,
0<20-3; y<3x-1.

PA3JIE]T 6.
Feo./nempultecmte ROHAMUA 6 HAYATIbHOM Kypce mamemamuKku

Tema. 'eomeTpuyeckue npeodpa3oBaHus MJIOCKOCTH

[Ipaktuueckune 3ansTuss Nel-2. Ilonsitue mnpeoOpa3oBaHUST MHOMKECTBA.
JBmkeHust 1wiockoctu. YacTHele BuUAbl ABWXKEHUHU. [lapajuienbHbll TIEpeHOC:
OmpelelicHne W CBOWCTBA. lIOBOpOT: ompeneneHne W CBOWCTBAa IOBOPOTA.
[lenTpanpHasi CHMMETPHS: ONIPEAECICHUE, CBOMCTBA, CBS3b C IOBOPOTOM.

[Tpaktnueckoe 3anstue Ne3. OceBas CUMMETPUS OTHOCUTEIBHO MPSIMOM.
[TocTpoenue 06pa3oB pUryp npu IBUKEHUU.



Jluteparypa: ocHoBHas [3] § 23, 24 m.116; momonHuTenpHas [3]

Tema. DjieMeHTBI TEOPHH reOMeTPUYECKHX MOCTPOEHN HA MJIOCKOCTH C
NMOMOIIbIO UPKYJIS U JIHHEHKH

[Ipaktuueckoe 3anstue Ne.4. Ilpocreiillive W OCHOBHBIE MOCTPOCHHS.

[Ipaktuueckoe 3anstre No.5. MeToabl pellleHUs 3ajlad Ha IMOCTPOCHHUE:
METO/1 TEOMETPUUECKUX MECT TOUEK

[Ipaktuueckoe 3anstre No.6. Meroabl pellleHHs 3alady Ha MOCTPOCHHE:
METOJI MpeoOpa30OBaHUM.

[Tpaktnueckoe 3ansitue No.7. Metonpl pemieHusi 3ajad Ha MOCTPOCHUE:
anredpandecKuii METO/I.

Memoouueckue pekomenoauuu
N0 Op2aHU3AUUU CAMOCIMOAMEILHOU PADOMbL CHYOEHN 08

1. PexomeHaanuu mo MCNoJb30BAHUIO MATEPHUAJIOB
padoyeii mporpaMMbl M CHUTLTHHBI
JIns mOArOTOBKM K MPaKTUYECKUM 3aHSATUSIM PEKOMEHIYETCS HCHOJIb30BaTh
COOTBETCTBYIOIIIME METOAMYECKUE YyKazaHus. IIpoaHanu3upyiiTe HMEIOIMMecs
BapHUaAHTHl KOHTPOJIbHBIX BOIIPOCOB, TECTOB, 3a/IaHUM U T.]I.

2. PexomeHaauuu no padore ¢ yueOHOI U HAYYHOI JTUTEPATYpPOi
Jlng m3ydeHus Kypca HEoOXOOuMBbl ydyeOHbIe MOCOOMSI M3 CHUCKAa OCHOBHOM
auTepaTypsl. JlonoaHUTENbHAsS TUTEpaTypa UCIONb3YETCS MPU CaMOCTOSATEIbHOM
U3YYEHUHU OTIIEIBHBIX TEM, IPETYCMOTPEHHBIX YU€OHOU MPOrpaMMON.

3. PexkoMeHaanuu 1mo noAroToBKe K NPaKTHYECKUM 3aHATHIM
I'ioccapuii
Hwxe nepeuriciieHHbIe TOHATHS pa3AesioB JUCITUIUIMHBI «MaTeMaTHKa» CM. B
Kypce JeKIUi 1 y9eOHBIX TTOCOOUSIX.
Pazoen. Akcuomamuueckoe ROCmMpoeHue MHOICECHBA YelbIX
HeompuyameabHvIX Yuce
1. TTonsTtue 06 aKCHOMAaTHYECKOM METOC TTOCTPOSCHUS TCOPUH.
AKCHOMAaTHYECKOE TIOCTPOCHHE MHOKECTBA 11EJIbIX HEOTPHIIATEIIbHBIX
qucel.
TepmuHsIL:
- OCHOBHBIC MOHATHS (OCHOBHBIE OOBEKTHI 1 OCHOBHBIC OTHOIIICHHS)
- akcuoMma
- TeopeMa
- TTOJTHAS MHIYKITUS
- HETIOJTHAs! MHIYKITUS
[TonsTus:
- MHOECTBO
- YHCIIO
- OTHOIIIEHHE «HETIOCPEACTBEHHO CJIe/IOBaTh 3a...»



Onpenenenus:
- MHO»K€CTBA HATYPAJIbHBIX YHUCE
- HATypaJIbHOTr'O YMCia
- OTHOIIEHUS «IPEAIIECTBYET»
- CJIOKEHHUS HAaTypaJIbHbIX YUCE
- YMHOKEHHS HAaTYpaJIbHbIX YHCEI
- OTHOIIIEHUS «MEHBIIIE» HAa MHOKECTBE HATypaJIbHbBIX YUCEI
- Pa3HOCTH HATypPAJIbHBIX YUCET
- YaCTHOTO HATypPaJIbHBIX YUCEN
- JIGJICHHS C OCTaTKOM
- MHO>KECTBA LI€JIbIX HEOTPUIIATEIIbHBIX YUCET
3aKOHBI:
- CJIOKEHUS HATypaJIbHbIX YHCE
- YMHOKEHHS HaTypaJIbHBIX YHCEI
[IpaBuna:
- BBIYUTAHUSI CYMMBI U3 YHCIIA
- BBIYUTAHUS YMCIIAa U3 CYMMBI
- BBIYMTAHMS YUCIIa U3 PA3HOCTHU
- BBIYUTAHUS PA3HOCTH U3 YUCIIa
- mpuOaBICHUS PA3HOCTH K YUCITY
- JIJICHUSI CyMMBI Ha YK CJIO
- JICJICHUS IPOU3BEJICHUS HA YUCIIO 25
O06o3HaueHHs:
- YHCJIa, HETIOCPEJCTBEHHO CIIEIYIOIIETO 32 HaTypalbHbIM YUCJIOM d
- MHO>KECTBA HAaTypaJbHbIX YHCEI
- MPUHAJIKHOCTHU DJIEMEHTa MHOXKECTBY
TeopeMsr:
- CYIIIECTBOBAHMUS U €IMHCTBEHHOCTH CJIOKEHMS HAaTYpPaJIbHBIX YHCEI
- CYIIIECTBOBAHMS U €IMHCTBEHHOCTH YMHOKEHHUS HATYpaIbHbIX
yucel
- CYIIIECTBOBAHMS U €IMHCTBEHHOCTH PA3HOCTHU HATyPaIbHBIX YUCET
- CYIIIECTBOBAHMS U €IMHCTBEHHOCTH YaCTHOTO HATYpPAJIbHBIX YUCEN
- CYIIIECTBOBAHMS U €IMHCTBEHHOCTH JICJICHUS C OCTaTKOM
CBoiicTBa:
- OTHOUIEHUSI «HETIOCPEJICTBEHHO CJIEIOBATh 32 ...»
- OTHOIIEHUS «IIPEIIECTBYET
- MHO>KECTBA HAaTypaJbHbIX YHCEI
- OTHOIIEHUS «MEHBIIIE)» Ha MHOYKECTBE HATYPaIbHbBIX YHCEI
MeTtonan!:
- METOJA  MaTEeMaTHYeCKOM HWHIYKIUU JUIsl  JOKa3aTesbCTBa
YTBEPKACHUN
- METO/I IOJTHOM MHIYKIUH JI I0KA3aTeIbCTBA YTBEPKICHU N
AJNTOPUTMBIL:
- COCTaBJICHUS TAOJIUIT CJIO’KEHUS OJHO3HAYHBIX HATYPAIBHBIX YHACEIT
- COCTaBJICHUS TA0JIUI] YMHOKEHHSI OJTHO3HAYHBIX HATYPaTbHBIX YUCEI



Teopus:
- AKCHMOMATH4YeCKas TEOpHUs HATYPaJIbHOIO YUCIa
Cucmemul cuucnenus: NO3UYUOHHbIE U HENO3UYUOHHbLE. A12OpUummbpl
apughmemuueckux oeiicmaeuil.

TepmuHsbI:
- CUCTEMA CUUCIICHUS
- pa3psiagHasl €IMHULIA
- OCHOBAHHUE CUCTEMBI CUUCIICHUS

[TonsTus:
- HEMO3WLIMOHHAS CUCTEMA CUHUCIICHUS
- IO3ULIMOHHASI CUCTEMA CUNUCIICHUS

Onpenenenus:
- CUCTEMBI CUUCIICHUS
- IECATUYHOM 3allMCU HATYPAJIBHOIO YHCIIA
- OCHOBAHUS CUCTEMBI CUHCIICHUS

O603HaueHus:
- KpaTKOH €CATUYHOMN 3aIllMCU HATYPaJIbHOTO YUCIIa B OOIIEM BHUJIE
- uu(p B pUMCKON CUCTEME CUMCIICHUS
- KpaTKOU 3aIlMCH YUCJIa B p-UYHON CUCTEME CUUCIICHUS

Teopema:
- CYLECTBOBAHUA U €IMHCTBEHHOCTH JIECATUYHON 3aIIMCH
HaTypaJIbHOTO YHCIIA

DopMyJIbIL:
- pa3BepHyTas AEeCATHYHAS 3alMCh HATYPAIBHOTO YUCIIa
- pa3BepHyTas 3alMCh HATYPAJIbHOIO YNCIIA B p-UYHON CUCTEME
CUMCIIEHUS

AJNTOPUTMBI:
- CJIO’)KEHMSI M BBIYMTAHUSI MHOTO3HA4HbIX yncen B 10-i cucrteme
CUUCIICHUS
- YMHOKEHHUS U JIeJIEHUsI MHOTO3Ha4HbIX uncen B 10-i cucreme
CUUCIICHUS
- COCTABJICHUS TAOJUI] CJIOKEHUS U YMHOKEHUSI OJHO3HAYHBIX YHCEN
B p-UYHOU CUCTEME CUUCIICHUS
- BBITIOJIHEHUS apU(PMETUUECKUX IEUCTBUI B p-UYHOM CHCTEME

Pazoen. Muosxcecmea u onepayuu nao numu. Coomeemcmaeus.

MHoecTBa ¥ oniepaluy HajJ, HUMHU
— MHOXecTBO
— ITlogMHOXEeCTBO
— YHHUBEpPCAIbHOE MHOKECTBO
— PaBnbIC MHOXXECTBaA
— IlycToe MHOXeCTBO
— Kpyru DOiinepa



— Kuaccer MHOXKECTB

— OObeauHEeHHEe MHOXKECTB

— IlepeceueHne MHOXKECTB

— Pa3zHOoCTh MHOXECTB. J{oTIOTHEHHE MHOYKECTBA.
2. CooTBeTCTBUS

— OO6nacTh OTIpPaBICHHUS

— OOGnactb NpUOBITHS

— I'pad coorBercTBUs

— I'padux cooTBeTCTBHS

— OOpaTHOE COOTBETCTBHE

— (OO0pa3 snemeHTa

— IIpoobpa3 snemenra

— B3auMHO 0HO3HAYHOE COOTBETCTBHE

— MomHuocTs

— (C4eTHOE MHOXKECTBO

— OKBUBaJICHTHBIE MHOXKECTBA

Pa3zoen. Teopemuxko-mHoIiceCmEeHHbLI CMbICT UET020 HEOMPUUAM EJTbHOZ0
yucna u onepayuil Ha0 Yuciamu
TepMuHbI:
- IOPSAKOBOE HATYPAJIBbHOE YHUCIIO
- KOJIMYECTBEHHOE HATypaJIbHOE YHCIIO
- KOHEYHOE MHOKECTBO
Onpenenenus:
- OTpE3Ka HAaTypaJbHOTO psija
- KOHEYHOT'O MHO>KECTBA
- HATYpaJIbHOTO YHKCJIa C TEOPETUKO-MHOKECTBEHHBIX MO3UIIUMA
- yucina 0 ¢ TeOpeTUKO-MHOKECTBEHHBIX MO3UIINI
- OTHOIIEHUS «PABHO» U «<» C TEOPETUKO-MHOKECTBEHHBIX MO3UIIUI
- ICUCTBUM CIIOKEHMS, BBIYUTAHUS, YMHOKEHUS U JACICHUS C
TEOPETUKO-MHOKECTBEHHBIX TTO3UITUN
3aKOHBI:
- CJIO)KCHHUS M YMHOXEHHUS 11€JIbIX HEOTPULIATEIbHBIX YUCE
O6o3HaueHMeE:
- OTpe3Ka HATypaJbHOTO psia
CBoiicTBO:
- OTHOIIEHUS «<» C TEOPETUKO-MHOKECTBEHHBIX MO3UIIHIA
Teopus:
- TEOPETUKO-MHOKECTBEHHAs TEOPHUSI HATYPAJILHOTO YHCIIa
CUHCIICHUS
Pazoen. Mamemamuueckue ymeepicoeHus u ux cmpykmypa.
Buowvt meopem

3. MaremaTtuueckue yTBEpkKACHUS U UX CTPYKTypa



— Ilonsarue
— BprIcka3bIBaHue
— Ilpenuxar
— KBanTOpBI
Bunbl Teopem
— Heob6xoaumoe ycioBue
— JlocTatoyHoE yCIIOBHE
— OoOparHas Teopema
— IIpotuBononoxHas Teopema
— JlokazaTeabCcTBO

Pazoen. /lerumocmob namypaibHulX uucen

TepMuHsIL:

- IEIUMOCTh

- IEJIUTEIb JAHHOTO YKClia

- KpaTHOE JBYX U 00Jiee Yncen

- HanOOIbIINI OOIIHI TETUTEITD

- HauMEHbIIIee 00IIee KpaTHOE

- KAHOHUYECKOE Pa3JI0KEHUE HATYypabHOTO YHCIIa
Onpenenenus:

- OTHOIIICHUS JCJIMMOCTH Ha MHOXKECTBE HATYPAJIbHBIX YHCET

- POCTOTO YUCcia

- COCTaBHOT'O YUCIa

- B3aMMHO IIPOCTBIX YHCEN

- IEJIATENI JAaHHOTO YKciia

- KpaTHOTO JIByX WJIK 0oJiee Yuce

- HanOobiero oomero aenurens (HOJL)

- HauMeHbliero oodiero kpatHoro (HOK)

- KAHOHUYECKOTO Pa3oKeHUsl HaTypaIbHOTO YUCa
[IpaBuna:
- IEJIMMOCTU CYMMBI, Pa3HOCTH, TPOU3BE/ICHUS HATYpAJIbHBIX YUCE Ha
JAHHOE HaTypaJbHOE YHUCIIO
O6o3HaveHMS:

- OTHOUIEHUS IETUMOCTH

- IETIUTENS JAHHOTO YUCTa d

- KpaTHOTO yucen a u b

- KAHOHUYECKOT0 MPEICTaBIEHUS HATYpPaJbHOIO YKciia
TeopeMsr:

- IGTMMOCTHA CYMMBI, Pa3HOCTH, MPOU3BEICHUSI HATYPaJIbHBIX YHCEI

Ha HATypaJbHOE YHUCIIO

- HEIGIMMOCTH CYMMbI HECKOJIBKHMX YHCEeJl Ha HaTypaJbHOE YHUCIIO

- IPU3HAKM JCITMMOCTHA HaTypalbHbIX yncen Ha 2, 3,4,5,9, 11, 25

- MPU3HAKH JICJIMMOCTH Ha COCTaBHbIE YUCIIa

- cymectBoBanuss HO/I aByx uucen



- CYIIECTBOBAHUS MPOCTOTO JAETUTENS
- 0 OECKOHEUYHOCTH MHOKECTBA MPOCTHIX uKcen (TeopeMa EBkinma)
- OCHOBHas Teopema apupMeTHKU
- 0 cBs3u Mexxny HOJl 1 HOK
CaBoiicTBa:
- OTHOIIICHUS JIEJIUMOCTH
- ocHOBHOE€ cBoiicTBO HO/J
- 1-e u 2-e cBOIICTBA B3aUMHO MPOCTHIX YKCEI
DopMyJIbIL:
- JISTICHUSI CYMMBI, pa3HOCTH, IPOU3BEJICHHS HATYPAJIbHBIX YUCEN Ha TaHHOE
HATYpAJIbHOE YUCJIO
AJNTOPUTMBI:
- EBxiinnia Haxoxaenuss HOJL nByx uucen
- «permieTo IpaTocheHay MorucKa MPOCTIX YUCE.
- HaxoxpaeHus HOJ[, HOK HeCcKOIbKHX YHCE C IIOMOIIBIO UX
KaHOHMYECKHUX Pa3JIOKEHHUM, OMHAPHOTO aJIrOpUTMa

Pazoen. Pacuupenue nonamus uucia

[TepBoe pacmupenue nouarus uncia. Llensle yncna.
Tepmun:

- pacllIUpeHHEe MOHITHUS YUCa
[Tonsrtue:
- IEPBOE PACIIMPEHUE MHOKECTBA HATYPAIbHBIX YUCET
Onpenenenus:

- LIEJIOT0 YKcia

- paBEHCTBa Map

- OTHOUIEHUS «>)» Ha MHOKECTBE LIEIbIX YNCEl

- CYMMBI LI€JIBIX YHCEIl

- Pa3HOCTH LEJBIX YUCET

- POU3BEICHHUS 1IEJBIX YUCET

- a0COJIFOTHOM BEJIMYMHBI 1IEJIOTO YHCIIa

- SKBUBAJICHTHBIX Map
3aKOHBI:

- CJIOKEHUS 1 YMHOKEHUSI HA MHOXECTBE IIEJIbIX YHCE
[IpaBuna:

- CpaBHEHUS 1I€JIBIX YHMCEJ 10 BEJIMUUHE

- CJIOKEHUSI, BBIUUTAHUS, YMHOXKECHUS TIap
O6o03HaveHMs:

- Mapbl YUCes

- 1I€JIOr0 YKCJIa Ha OCHOBE TEOPHUU Map

- MHOKECTBA LIEJbIX YHCE

- HATYPaJIbHOIO YMCJIa HA MHOYKECTBE 1EJIbIX YUCET
CaoiicTBa:

- OTHOUIEHUS «PABHO» HA MHOKECTBE EJIbIX YUCET

- OTHOLIEHUS «>» Ha MHOKECTBE LIEJIbIX YHCEIl



- MHOYKECTBA IEJIBIX YHCEIT
Teopunu:
- TEOpHs YIOPSIIOYCHHBIX TTap
- TEOPETUKO-MHOXKECTBEHHAs TEOPHsI 11€JIOr0 YKCIia
Teopema:
- CYIIECTBOBAHUS Pa3HOCTH IIEJIBIX YHCET
2. PanmonanbHbIe yncia
TepMuHBL:
- TpoOb OOBIKHOBEHHAS
- YUCTIUTENb IpoOH
- 3HAMEHAaTeNb ApooH
- KOHEYHAs JIeCATUYHAS JPOOh
- OeCKOHEUHas ePUOINYECKasl TeCATUIHAs OOk (ducTas u
CMEIIaHHAs)
- IEPUO/I B 3aITUCU OECKOHEYHON MEPUOTUIECKOMN NECITUUHON ApOoOH
[TonsTue:
- BTOPO€ PaCUIMPEHUE MOHATHS YUCIa
Onpenenenus:
- palMOHAIBHOTO YUCa
- DKBUBAJICHTHBIX TIap
- MoayJs mapsl ( @; b)
- OTHOIIEHUN «=» U «>»
- CYMMBI, pa3HOCTH, TIPOU3BEICHUS U YACTHOTO PAITMOHAIBHBIX YACEIT
- HECOKpaTUMOM Jpodu
- IECSITUYHOUN 1poOu
- IPOTICHTA
- IPOMIILITU
- IPaBWJILHOM ApoOH
- HETIPAaBWJILHOM ApoOH
- POTUBOTIOJIOKHBIX ap
- 00paTHBIX Map
- pPallMOHAIBHOTO YKCIA C TEOPETUKO-MHOKECTBEHHBIX TTO3UITUH
[IpaBuna:
- CpaBHCHHUS PAIMOHAIBHBIX YHACETT
- CJIO’KCHMSI, BRIYUTAHUS, YMHOKEHUS U JICICHHS pallHOHATBHBIX
YHCENT Ha OCHOBE TCOPHUH TIap
- CJIO’KCHMSI, BRIYUTAHUS, YMHOKEHHUS U JCICHHS] OOBIKHOBEHHBIX
npo0eit
- oOpareHus 0OOBIKHOBEHHBIX APOOEH B IECITUUHBIC
- 00OpaIleHnss KOHEYHBIX JECATUIHBIX APOOEH B OOBIKHOBEHHBIC
- 00OpallleHUsT YUCTHIX U CMEIIAaHHBIX OECKOHEYHBIX MEPUOANICCKUX
npoOeil B OOBIKHOBEHHBIC
O6o3Ha4eHMS:
- PaIMOHAIBHOTO YMCJIa Ha OCHOBE TEOPUU Tap
- HYJIEBOU I1apbl



- TIOJIOKUTENBHOMN Napbl
- OTPULIATEIILHON Maphbl
- MHOKECTBA PallMOHAIBHBIX YUCEII
- pallMOHAJIBHOTO YHUCa
Teopema:
- 0 TIPEICTaBIICHUH BCAKOM HECOKPATUMOW OOBIKHOBEHHOM JIpoOH B
BUJIC IECATUYHOU IpOoOH
CsoiicTBa:
- OTHOIIIEHUS «>» HAa MHOKECTBE PAIMOHAIIBHBIX YHACEI
- MHOXKECTBA PAllMOHATBHBIX YUCEI
- OCHOBHOE CBOWCTBO Jpo0Ou
Teopuu:
- AKCMOMAaTHYECKAasi TEOPUS Imap
- TEOPETUKO-MHOKECTBEHHAS TEOPUS PAIMOHAIBHOTO YHCIIa
3. JeiicTBuTenbHbple uncia. [IpubmkeHHbIe BBIYUCIICHHS
TepMuHbI:
- KJIaCChI IPH pa30MEHNN MHOXKECTBA Ha MTOAMHOYKECTBA
- HJKHUW U BEPXHUU KITACChI
- IeCATUYHBIC MPUOIMIKEHHS ICHCTBUTEIIBHOTO YKCIIa TI0
HEJIOCTATKY U IO U30BITKY
- IECATUYHBIN 3HAK
- 3Havamas nudpa
- TOYHOCTb OKPYTJICHUS
Onpenenenus:
- CEYEHHSI MHOKECTBA PALIMOHAJIbHBIX YU CEI
- IEUCTBUTEIILHOTO YHCJIIa
- PallMOHAJIBHOTO JICHCTBUTEIBHOTO YHCIIa
- UPPAIMOHAJIBHOTO JEHCTBUTEIBLHOIO YU CIa
- OTHOILICHUM «=» U «>» HA MHOKECTBE JICHMCTBUTEIbHBIX YHCEJI
- TIOJIOKHUTEIBHOTO U OTPULATEIBHOTO JIEMCTBUTEILHBIX YUCE 10
Teopuu [lenexkuHa
- CYMMBbI, Pa3HOCTH, TPOMU3BEACHUS U YACTHOTO JICMCTBUTEIIBLHBIX
YHUCEe
O06o3Hauenue:
- CEYEHHUSI MHOYKECTBA PAIIMOHATIbHBIX YHCEIT
CBoiicTBa:
- MHOKECTBA JCUCTBUTCIBHBIX YHCE
- OTHOIIICHHS «>» Ha MHOKECTBE JCHCTBUTEIBbHBIX YHUCEIT
IIpaBuna:
- OKpYTJICHUS TPUOJIMIKEHHBIX YUCE
- CIIOKEHUS M BRIUUTAHUS IPUOIMIKCHHBIX YHCEIT
- YMHOXKCHHS U JIeTICHUS TPUOIMIKEHHBIX YUCE
- MPABHUJIO «3aracHOM Iudph»
Teopus:
- Teopus JAEUCTBUTEIBHOIO YUCia 1o Jlenekuuay



Pazoen. Benuuunwvt u ux usmepenue
1. AxcuomaTH4ecKOe OIpe/esIeHUEe MOHATUS BETUYNHBI
— BennuunHa
— AJJUTUBHO-CKAJISIpHAS BETMUMHA
— OnaHOpPOAHBIE U HEOTHOPOIHBIEC BEJIMYHUHBI
— H3MepeHne BETUYUHBI
— HarypanbHo 4uc0 Kak pe3yJbTaT U3MEPEHUS BEIMYUHbI
— JlimHa oTpe3ka
— Bennunna yria
— Tlnomane Guryps
— OO0vbeM Tena
— PaBHOBenukue Quryps
— PaBHOcoOcTaBeHHBIE QUTYPBI
2. Bennunnbl, paccMaTpruBaeMbIe B HAYaJIbHOM KypCce MaTEMaTUKHU
— JimHa
— Macca
— TIpomexxyTku BpeMeHH
— O0beMm

— 3aBHUCHUMOCTHU MCXKIY BCINYHMHAMHA

Pa3zoen. @yukyuu, ypasnenus, HepageHcmea
1. Tonstue uncnoBoil pynkuuu. [Ipsimas u oOpaTHast MPONOPIIUOHATIBHOCTH.
JIuneninas pynkuus. Ksagpatuanas GyHKus.
— Ywucnosas QyHkius
— YuciioBoe BEIpaKEHUE U €r0 3HAUYEHUE
— Oo0nacth onpeeneHust
— MHoxecTBO 3HaYEHHU
— UYerHas ¢pyHKIus, HedeTHAs QYyHKIUS
— MomnotonHas QyHKIHS
— I'padux bynkumnn
— Ilpssmas mponopuuMoHaNIBHOCTh
— OOpaTHas TpONOPIHOHATIEHOCTh
— Jluneiinas QyHKIMsA
— Ksagparnunasa QyHkims
2. YwucnoBoe BbIpaKEHUE U €ro 3HaueHue. YucnoBble paBeHCTBa U
HEPaBEHCTBA.
— YucnoBoe BbIpAKEHUE
— YucnoBoe paBeHCTBO
— YucnoBoro HepaBeHCTBA
3. YpaBHeHHUs IepBOM CTENEHU C OJHOUN U IByMs TIEPEMEHHBIMU
— Bpripaxxenue ¢ nepeMeHHON
— ToxngecTBa



— OO0nacth onpeieNIeHUs] BBIPAXKEHUSI C IEPEMEHHON
— MHO0XeCTBO 3Ha4eHU! BBIPAXKEHUS C IEPEMEHHON
— MHO0X€eCTBO penieHnl ypaBHEHUS
— KopeHnb ypaBHEeHUS
— JIuHeliHoe ypaBHEHUE
— PaBHOCHUIIBHBIE YpaBHEHUSA
— YpaBHEHHE C IBYyMs ITIEPEMEHHBIMU
— YpaBHEHHE OKPYKHOCTH
4. HepaBeHCTBa ¢ OHOM MEpeMEHHOM MePBO U BTOPOI CTEIICHH.
— TlonsiTue HepaBeHCTBA
— HepaBeHCTBO ¢ 0OJHOM IEPEMEHHOM NTEPBOX U BTOPOM CTEIIEHU
— PaBHOCHJIBHOCTBH HEPABEHCTB
— TeopeMbl 0 paBHOCUIIBHBIX HEPABEHCTB
— Mopyns uncna
— YpaBHEHHE C MOIYJIEM
— lloHATHE KPUTHYECKOU TOUKU
5. CucreMbl U COBOKYITHOCTH HEPaBEHCTB, UX rpapuuecKoe pereHue
— Cucrema HEpaBEHCTB
— COBOKYITHOCTbh HEPABEHCTB
— Pemenue cuctembl 1 COBOKYITHOCTH HEPABEHCTB
— I'paduueckuit cocob pemnieHus

Paszoen 6. Inemenmul 2eomempuu Ha NAOCKOCHU 6 RPOCMPAHCEE

1. Y3 uctopuu BO3HMKHOBEHMSI U DPA3BUTHUS T€OMETpUU. ['eomMeTpusi Kak
Hayka. OCHOBHbIE HAIlpaBJICHUS DPA3BUTHS TE€OMETPUU: HCTOPUYECKHI aCIIEKT;
IUIAHUMETPHSI; CTEPEOMETPHS; AaKCHOMAaTHYECKOE TOCTPOEHUE TEOMETPUHU

2.Ilonsatue reoMerpuueckoil (¢urypel. l'eomerpuueckue Qurypsl Ha
IJIOCKOCTH W B TMPOCTPAHCTBE: TOYKA; IUJIOCKOCTh; TreoMeTpuueckas (Gurypa;
npsMasi; OTPe30K; JIydY; JIOMaHas; yroji; MnapajlelibHble W TepIeHIUKYISpHbIC
npsiMbl€; BBINYKJIAash W HEBbINTyKJIas (Urypa; MHOTOYTOJIbHUK; TPEYTOJIbHUK
(knaccuduKalys 1Mo pa3HbIM OCHOBAHUSM); YETHIPEXYTOJbHUKH (KIaccuuKanus
M0 Pa3HbIM OCHOBAHHUSIM); OKPYXHOCTb M KPYT, UX DJIEMEHTbI; MHOTOTPAHHUKU;
BBIIYKJIBIE W HEBBITYKJIblE MHOTOTPAHHUKH; MpPU3Ma; NUpaMUAa; NPABUIbHBIC
MHOTOI'PAaHHMKY; HUJIUHAP; ap; KOHYC; pa3BepTKa

3. 3amaum Ha TIOCTPOCHHE TIE€OMETPHUYECKUX (UTYp HaA IIJIOCKOCTH C
NOMOUIbIO IMPKYJIS M JMHEHKU: oOlas MOCTAaHOBKA 3aJjaud Ha IOCTPOEHUE,
AKCUOMBI TEOPUU TE€OMETPUUYECKHUX IOCTPOCHHUHN LUPKYJIEM W JIMHEHMKOM; ITaIlbl
pEelIeHus 3a1a4 Ha IOCTPOCHUE; MPOCTEMIINE TOCTPOECHHSI, OCHOBHBIE IOCTPOCHHS,
METO/Ibl PEIICHU 3aa4 Ha TOCTPOEHUE

4. T'eomerpuueckue MpeoOpa3oBaHUsl IJIOCKOCTH: MpeoOpa30BaHMUE;
JBKEHUE; MOJA00Me; TOMOTETHS; OCeBasi CUMMETPHS; LIEHTpaldbHasi CUMMETPUS;
napajuiebHbIA EPEHOC; MOBOPOT

5. [Ipocreiine 3a1a4n aHATUTHYECKOM T€OMETPUU Ha MIJIOCKOCTH MPEIMET
Y METOJl aHAJTUTUYECKON reOMETPHUH; KOOPJAUHATHI; METOJ KOOPJMHAT Ha NPSIMOU U



Ha IUIOCKOCTH; YUCJIOBAs OCh; PACCTOSIHUE MEXIY ABYMsI TaHHBIMU TOUYKAMU;
JIEJIEHNE OTPE3Ka B JAHHOM OTHOIIIEHUU

6. YpaBHeHnue nuHud. JIMHUM 1EPBOTO U BTOPOTO MOPSIIKA: JHHHUU TIEPBOTO
HOpsZKA; pa3iMuHble BUIBI YPABHEHUS NPSIMOM; MYYOK HPSAMBIX; YIOJl MEXAY
NPSMBIMH; JIMHUM BTOPOTO TOPSJKA; OKPYKHOCTH; OJJUIMIC, SKCUEHTPUCUTET
nunca; (GOoKaJbHBIE PAIUYChl DIUIUICA; KAHOHMYECKOE YpaBHEHHE AIUIUIICA;
runep0osia; KAaHOHMYECKOE ypaBHEHHUE TUIEPOOIIbI; SKCIEHTPUCUTET TUIEpOOIIbI;
¢doxanbHbIE pagyChl TUTIEPOOIIBI; ACUMITTOTHI TUIIEPOOIIBI

HporpaMMa MOATOTOBKH K 3a49€Ty MU IK3aMCHY

AKCHOMATHYECKOE MOCTPOEHNE MHOKECTBA L eJIbIX HEOTPULATEIbHBIX YHCeJI
[TonsiTne 006 aKCMOMATHYECKOM METOJIC MOCTPOCHUS TEOPUH. AKCHOMATHYECKOE
MIOCTPOCHHUE MHOYKECTBA IIEJIBIX HEOTPUIIATEIbHBIX uyncen. AkcuoMsl IleaHo.
TeopeTuKko-MHOXKECTBEHHBIM MOAXOJX K IIOCTPOCHHUIO MHOXKECTBA  LIEJBIX
HEOTPHUIATEIBHBIX YHcell. ApuMeTHIecKre oneparuu: onpeacieHue, 3aKOHbI.
CucTeMbl CUMCIICHHS. AJTOPUTMBI apu(PpMETHUUECKUX JICUCTBUN HAJ YHCIaMH B
JNIECATUYHON CUCTEME CUMCIICHUA U JPYTUX MO3ULIMOHHBIX CUCTEMAX CUUCIICHU.

MHo:xecTBa, COOTBETCTBUS U MATEeMATHYECKHE YTBEPKIeHUS
MHoecTBa U oniepalui HajJl HUMH.
Pa3buenre MHOECTBA Ha MONAPHO HEMEPECEKAIOIUECs TTOJAMHOKECTBa (KJ1acChl).

CootBerctBus. ['pad u rpaduk coorBercTBUsA. CBOMCTBa COOTBETCTBUM. B3auMHO
OJIHO3HAYHBIE COOTBETCTBUSI.

OtHomenus. CBoiicTBa OTHOIIEHUA. OTHOIIEHUS YKBUBAJIEHTHOCTHU U TTOPSIKA.
MaremaTndeckre yTBEPXKICHHUS U UX CTPYKTypa. BbICKa3bIBaHUS U MPEIUKATHI:
OmnpeAesIeHUE, Onepanru, CBOMCTBa. KBaHTOPEL.

Buaer teopem. OTHomIeHHE CleI0BaHUS W PaBHOCHIBHOCTH. HeoOXomuMmbl u
JIOCTaTOYHBIE YCIIOBUSL.
PacmiupeHue NoOHATHS YnCIa
ITepBoe pacuimpenue nonatus uncia. Lensie uncna. CBolicTBa MHOKECTBA IIEIBIX
YUCeJl U UX TeOMETpPUYECKas UHTEPIpETaIIUs.
PanmonanpHbie  ymcima. ApudMeTHUYeCKHe oOmepanuyd  Haja  paldoOHaJbHBIMU
YUCIIaMH.
JlericTBUTENbHBIC Uynciaa. MHOXECTBO ASMCTBUTEIBHBIX YHUCEII, €r0 CBOMCTBA U
r€OMETPUYECKAS] UHTEPIPETALINS.
[TpubnuxenHble BerunciaeHus. [lpaBuna neicTBrii ¢ MPUOIMKEHHBIMU YHCIIAMHU.
BeauunHbl ¥ UX U3MepeHHe
AKCHOMAaTHYECKOE OIPEICIICHUE TTOHATHUS BEIMYMHBL. Pa3muyuHblie MOIXObI K
ONPEAECICHUIO aITUTUBHO-CKAIAPHBIX BEIMYMH. OCHOBHBIE CBOMCTBA CKAJIIPHBIX
BeIM4MH. [ToHsSITHE U3MEPEHUS BETUYUHBI.
Bennunnbl, paccMaTpuBaeMbleé B HAYAJIIbBHOM Kypce MareMaTuku. EJuHHIBI UX
n3mepeHus. OyHKIIMOHAIbHbIE 3aBUCUMOCTH.
DYyHKUNHU, YPABHEHNSI, HEPABEHCTBA
Onpenenenne 4YUCIOBOM (GYHKIMH, CMOCOOBI 3ajaHusi, CBOMCTBA. DYHKIUU C
OJIHOM NIEPEMEHHOM.



UucnoBoe BBIpaXEHHE W €ro 3HaueHue. UucCIIoBble PaBEHCTBA UM HEPABEHCTBA.
CBOICTBAa HCTUHHBIX YUCIOBBIX PABEHCTB U HEPABEHCTB.
VYpaBHEeHUsT NEPBOM CTENEHUW C OAHOM W ABYyMS NepeMeHHbIMH. OrpeneneHue
pELIEHUS YPABHEHUS, TEOPEMBI O PABHOCWIIBHOCTH YPABHEHUI, TPUEMBI PEIICHUSI.
HepaBencrBa ¢ omgHoM mnepBor U BTOpou creneHu. [lonsatue monynsa. Pemenue
YPaBHEHHUI U HEPABEHCTB, COJICPKAIIUX HEU3BECTHYIO O] 3HAKOM MOJYJISL.
CucteMbl U COBOKYITHOCTH HEPABEHCTB, UX rpaduyecKoe pelieHue.

JIeMeHThI FeOMeTPUM HA NMJIOCKOCTH U B IPOCTPAHCTBE
CylHOCTh aKCMOMATUYECKOTO METO/Ia IMOCTPOCHUS MAaTeMaTHYECKOW TEOpHH.
TpeboBanus, NPEABABIIEMBIE K CHCTEME aKCHOM.
«Hauana EBxiinma», KpaTkoe coiepKaHue, TOCTOMHCTBA U HEJOCTATKHU.
[IpoGaema msITOro mocTynara, MOMBITKH €€ I0Ka3aTeIbCTBA. DKBUBAJICHTHI MIATOTO
IIOCTYJIaTA.
Cucrema akcuom ['mib0epTa eBKIMIOBOM MIIOCKOCTU. AKCHOMBI TPUHAIJICKHOCTH
U TOpsiiKa. AKCMOMBI PaBEHCTBA (KOHTPYIHTHOCTH), HEMIPEPHIBHOCTH U aKCHOMa
[apaJJICIbHOCTH.
[lonsitue o reomerpuueckoir  ¢durype. TpeyroapbHuku, KiaccupUKaIUsL
TPEYrOJIbHUKOB II0 CTOPOHAM M yIylaM. BBICOTBI M MeIuaHbl TPEYroJIbHUKA,
OIIpEJICIICHNUS], CBOMCTBA.
buccekrpuca TpeyrojapHUKa U €€ CBOMCTBA. J{0Ka3aTeabCTBO OHOTO U3 HUX.
Teopema 0 cymMMe BHYTPEHHHX YIJIOB TPEYTOJIbHUKA, JOKA3aTEIIbCTBO.
PaBHOOEqpEHHBINI TPEYroJbHUK M €ro cBoicTBa. JloKa3aTeabCTBO OAHOTO U3
CBOMCTB.
[IpsAMOYTOJIBHBIA TPEYTOJBHUK M €ro CBOWCTBA. JlOKa3aTenbCTBO OJHOTO W3
CBOMCTB.
[Ipu3Haky paBeHCTBA TPEYTrOJIBHUKOB. [[0Ka3aTeNbCTBO OJTHOTO U3 HUX.
[Ipu3Haky paBeHCTBA MPSMOYIOJIBHBIX TPEYTrOJBHUKOB. [[0Ka3aTenbCTBO OAHOTO
U3 HUX.
Teopema [Tudaropa: popmynrpoBka, OJHO U3 T0KA3ATEIHCTB, YEPTEK.
[TapajutenibHBIE TIPSIMBIE, CBOMCTBA W IPU3HAKU. JlOKa3aTenbCTBO OJHOIO U3
CBOMCTB.
MHOroyroJIbHUKH, BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOYIOJIbHUKA. YacTHBIE BUIBI
MHOT'OYTOJIbHUKOB, X ONIPEJCIICHHS U CBOMCTBA.
UYeTbpexyroabHUKH W WX BUIbL. [lapamnmenorpamm, ompeneneHue, CBOMCTBA M
npu3HaKku. /[oka3aTenbCTBO OJTHOTO U3 HUX.
YacTHple BuUABI MNapajiesiorpaMma: pomO, TMPSIMOYTOJIbHUK, KBajpaT; HX
B3aMMOCBS3b. J{0Ka3aTeNbCTBO OJTHOTO U3 CBOKCTB.
OKpyHOCTb U KpPYT: ONpPEAEIECHUS, UX DJIEMEHTHl U CBOWCTBA. JlOKa3aTenbCTBO
OJHOT'O U3 CBOMCTB.
BrnircanHble M oOnMcaHHbIE MHOTOYIOJIBHUKA M WX CBOMCTBA. JloKa3arenbCTBO
OJIHOTO U3 HUX.
OOmasi TOCTaHOBKA 3a/ladyd Ha TMOCTPOCHHME. JTambl pEIIeHUs 3aJadyd  Ha
IIOCTPOEHHE UUPKYJIEM U JTuHenKou. [Ipumepsr.
[Ipocreimme MOCTPOECHHS M OCHOBHBIE IIOCTPOCHUS LUPKYJIEM W JIMHEHKOM.
[Ipumep OIHOTO U3 ITUX NTOCTPOCHHUM.



['eoMeTpuyeckue MecTa TOUEK: OMKUCAHNUE U TOCTPOEHUE ABYX U3 HUX.

3ajauu, Hepa3pelnMble HUPKYJIEM U JTMHENKOM. 3a/1ada O TPUCEKLIUHU yTJIa.
3amaun, Hepa3pelrMble TUPKYJIEM U JIMHENKOM. 3a1a4a 0 KBaapaType Kpyra.
3anauu, Hepa3peluMble HUPKYJIEM U JTUHEHKON. 3aiaya 00 yABOCHUHU KyO0a.
[TpeoOpa3oBanus MIOCKOCTH. [IBUKEHNE U €T0 YaCTHBIE BUIBI.

[TapannenpHblil TIEpEHOC, ONpPEAEICHUE, CBOMCTBA U MOCTPOEHHUE 00pa3oB (uryp
IIPYU APaJUIEIIBHOM IIEPEHOCE.

OceBasg cUMMeETpUs, OINPEAEIICHHE, CBOMCTBA U MOCTPOCHHE 00pa3oB PUryp mnpu
OCEBOM CUMMETPHH.

[ToBopoT, onpeneneHne, CBOMCTBA U IOCTPOEHHE 00pa30B (GUTyp NpU IOBOPOTE.
[lenTpanpHasi CUMMETpPHS, ONPEEICHNEe, CBOWCTBA U MOCTPOEHHE 00pa3oB (uryp
IIPpU LEHTPAIbHOM cUMMeETpuHU. LleHTpanmpHas cuMMeETpus Kak YacCTHBIA Clydau
IIOBOPOTA.

2) TumnoBble 3amaHus JUIs OICHUBAHUS PE3YJITaTOB OOYYEHHUS HAa YPOBHE
«YMeTb» (peuiath TUINMYHBIC 337a4d HAa OCHOBE BOCIIPOU3BEIICHHS CTaHIAPTHBIX
AJITOPUTMOB PEIICHUS):

IIpumepHbIe TUNIBI 32124 IS 32a4eTa M IK3aMeHa:

o 5-10x
1. Haiinure o0nacTh onpeieneHns BbIpaKeHU: 7
x —_—

2. IIpy KaKkuX 3HAYEHUSAX X SABIETCS TOXKIECTBOM CIIENYIOIIEE PABEHCTBO:
1 1
x=1 x+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
3HAYEHHUAX A BBIPAKEHUE UMEET CMBICIT?
4, YKax)uTe MHOKECTBO 3HAYECHHUN MEPEMEHHOM X, MPU KOTOPBIX BBIPAKECHUE
5x° —x
. MMEET CMBICII, HAHECUTE €r0 Ha YUCIIOBYIO OCh.
X +x-2
5. [lepeuncnure cBoiicTBa (yHKIUA: y1=-2x+7 u y,=2x+5. Uto cruemyer

U3MEHHUTH B 3aIUCSX, YTOOBI:
a) ux rpaduxu ObLIN MapaIeNIbHbI;
0) ux rpaduKu IPOXOIUIH Yepe3 OJIHY TOUKY OCH y?
6. Ha onHolt KOOpAMHATHOW TIJIOCKOCTH CXEMAaTHYECKH TOCTpOTe rpaduku
bynkuuii: y1=x+4; y,=-x+4; y3=-2x+4. O0ocHyiiTe 0COOEHHOCTH WX B3aHMMHOTO
PacoJIOKEHUS.
7. llepeuncnure cBOMCTBA PYHKIINH, 3aJaHHOU (OpMYJION: y= - 3 N3obpazute eé
X
rpaduk cxeMaTH4HO.
8. Pemmre ypaBHeHME M OOOCHYHTE Bce MpeoOpa3oBaHUs, BBIMOJHECHHBIC B
Tx+4 _3x-5
- X= :
2

IPOIIECCE PEUICHUS YPaBHEHHUS:

9. Pemnre cucrteMy HEpaBEHCTB:



x—2

38-17x > +5,

0,7x—7x<(Bx+4)-2.
3x* +2001

10. Pemute HCPaBCHCTBO: —M > 0. Pemienue HaHecuTe Ha YUCJIIOBYIO OCbhb.
x —

2x—1p> 3x -4,
5x+3 < 8x+21L

x2+y2 =25,
x+y=3.

11. Pemmre COBOKYITHOCTh HepaBeHCTBZ{

12. Pemmte rpaduyecku CUCTEMY IBYX ypaBHGHHfI:{

13. Ilokaxkxute MTPUXOBKOM HA KOOPAWHATHOW IUIOCKOCTH MHOXECTBO TOYEK,
y+15x-42>0,

7x—-12+3y <0.
14. Tlokaxkute MTPUXOBKOW HA KOOPJAWHATHOW ILIOCKOCTH MHOXKECTBO TOYEK,
3aIaHHBIX CUCTEMOW HEPABEHCTB:

3aJaHHBIX CUCTEMOU HepaBeHCTBI{

nyz,
x* +y* <16.

15. Pemnre 3ama4y cOCTaBICHUEM YPABHEHHUS:

«Tonkas BepéBka Ha 12 M anuHHee TosicTol. Korga ot kaxaoil U3 HUX OTpe3ann
no 16 M, TOHKON BEpEBKM OCTAJIOCh B 3 pasa OoJjbie, yeM ToJCTol. CKOIBKO
METPOB TOHKOW BEPEBKHU OCTAIIOCH?»

16. IlocTpouTh OKpPYXHOCTb C IIEHTPOM Ha OJHOM U3 KaTeTOB JaHHOTO
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, KaCAIOLyOCs THIIOTEHY3bI U IIPOXOISIILYIO Yepes3
BEPILIMHY MPSIMOTO yIjia

TpeOoBaHUs K pEHTHHI-KOHTPOJIIO
[lepeueHb BOMPOCOB U 3aJaHUM NJI1 TOATOTOBKU K PyOEKHOMY KOHTPOJIIO
Mo pazzefiaM IUCIHUIUIMHBI «MaTeMatnka» cM. 0aHK KOHTPOJBHBIX BOIPOCOB U
3aIaHUH TI0 Y4eOHOU AUCIUILIINHE; TUTIOBBIE TECTHI.

Pa3znes 6. 'eomeTpu4yecKkue NOHATHSA B HAYAJIbHOM Kypce MAaTEeMATHKHU

(?K3ameH)
Kon-Bo
Cemectp | Ne moaynsa | Tema DopMBI KOHTPOIIS
P Y OamioB P p
Pemenue 3amau
10 (momarrHee 3aJ1aHUE U
OIIPOC Ha 3aHATHH
1.1. Haganbubie p V)
2 MareMaTH4ecKuil
TEOMETPHUYECKUE CBEICHUS
1 JUKTAHT
4
16 Konnoksuym (Teopus
U pEIICHHE 3a71a49)
1.2. 'eomeTpuueckue Pemntenue 3amau
npeoOpa3oBaHUsl TUIOCKOCTH 12 (momarrHee 3aaHue U
DNeMEHTHl TEOPUH OTPOC HA 3aHATUH)




T€OMETPUYECKUX ITOCTPOCHUM 16 Konnoksuym (Teopus

IUPKYJIEM U JIMHEHKOU Ha U peIICHHE 3a71a4)

IJIOCKOCTH

1 Pemenue 3amau

1.3. Ilpocreiimue 3anaun (tomariHee 3a1aHue U

AHAIUTUYECKOM FreOMETPHUH Ha OTPOC HA 3aHATUH)

IUIOCKOCTH. 3 MaremaTuueckui

JTUKTaHT

Hroroseri 40 DK3aMeH
KOHTPOJIb

NTOI'O 100

Bomnpocs! k 3k3ameny, pasaen «I'eomerpusp»
1. CymHOCTh aKCMOMAaTHYECKOTO0 METOJa IIOCTPOEHUS MAaTeMaTU4eCKOU

Teopun. TpeOoBaHuUsl, MPEABIBIIEMbIE K CUCTEME aKCHOM.

2. Cucrema axcuoM ['mibbepra eBKIMIOBOM  IUIOCKOCTH. AKCHOMBI
IPUHAJICKHOCTU U TOPAAKA, UX OJvKalllinue CleACTBUs, J0Ka3aTeIbCTBO OJHOTO
u3 HUX. JIyd, oTpe3oK, yroi, nomanas. OnpeneseHus, IpuMepPbl, YEPTEKHU.

3. Cucrema akcuoM ['mnpbepra eBKIUAOBON MIOCKOCTH. AKCHOMBI PaBEHCTBA
(KOHTPY?HTHOCTH ), AKCUOMBI HETTPEPBHIBHOCTU U aKCHOMAa NapaJljIeIbHOCTH.

4. IlpeoOpa3zoBaHMsl IUIOCKOCTH. JIBHJKEHHE: OIpEJeNeHne U CBOWCTBA
IBWKEHUA. JloKa3aTenbCTBO OAHOIO U3 CBOMCTB. IIpuMepsl.

5. TlapamnenbHbId TIEPEHOC, OMpEAeNieHne, CBOWCTBA W MOCTPOCHHE O0pa3oB
¢uryp npu mnapamienbHoM mnepeHoce. Ilpumepsl. Jloka3aTenbCTBO OJHOTO W3
CBOMCTB.

6. OceBas cuMMeTpHs, ONpE/IEICHNEe, CBOWCTBA M MOCTpOeHHE 00pa3oB GuUryp
pu oceBoM cuMmeTpud. [Ipumepsl. JlokazaTenbCcTBO OQHOTO U3 CBOMCTB.

7. TloBopoTt, ompeneneHue, CBOMCTBA M IMOCTpOeHHE 00pa3oB ¢uryp mnpu
noBopote. [Ipumepsl. Jloka3zaTenbCTBO OJHOIO U3 CBOMCTB.

8. llenTpasbHas CUMMETpUs, OTNpPEJEICHHE, CBOMCTBA M MOCTPOCHUE 00pa30B
buryp npu neHTpanbHoi cummerpuu. [lpumepsl. LlenTpanbHas cuMMeETpus Kak
YaCTHBIN CiTy4dal moBopoTa. Jloka3aTenbCTBO OJJHOTO U3 CBOMCTB.

9. JIBmwxkeHUs Ha KOOPAWHATHOW TJIIOCKOCTH: BBIBOJ (OPMYJI, IPUMEPHI

10. Knaccudukanus IBMKESHHH MII0CKOCTH 10 YHCITy MHBAPUAHTHBIX SJIEMEHTOB

11. Tlonobue, ompenenenue, coictBa. IIpumepsl. ['omMoTeTHss Kak YacTHBINA
ciydait momoowus. [Ipumepst. CBS3b C IBIKCHHUEM.

12. O6mas mocTaHoBKa 3afayd Ha mocTtpoeHue. CHcTeMa aKCHOM TEOpHH
Ir€OMETPUYECKUX ITOCTPOCHUHN Ha IIJIOCKOCTH

13. DTansl penieHus 3a1a4l Ha MOCTPOCHHUE LIUPKYJIEM U JIMHEeWKou. [Ipumepsbi.

14. TIpocTeiinye MOCTPOEHUS U OCHOBHBIE MOCTPOEHUS IIUPKYJIEM U JTMHEUKOM.
[Ipumep ogHOTO U3 ATUX MTOCTpoeHUM (OyIeT yKka3aH B Ouiiere).



15. 'eomeTpuueckre MecTa TOYEK: NMEPEUUCIUTh, OUCAaTh U MOCTPOUTH JIBA U3

HUX (OYIyT yKa3aHbl B OWIIETE).

16. Metoasl pemieHus 3agad Ha mnoctpoeHue. I[lpumep pereHus

3a/1aun

MCTOAOM I'COMCTPHUICCKHUX MCCT TOUCK (MCTOIIOM HGpGCC‘IGHI/Iﬁ)

17. Meroapl pemieHus 3aJad Ha IOCTPOEHUE.
METOJIOM apaJIEIBHOTO IIEPEHOCA
18. MeTtonpl pemieHus 3agad Ha TOCTPOEHUE.

METOIOM TIOBOPOTa

19. Meroasl pelieHHusl 3ajlad Ha IOCTPOCHUE.

MCTOJOM 0CEBOM CUMMCTPHH

20. Metoabl pemnieHusl 3ajad Ha IOCTPOEHHUE.
METOJOM LIEHTPAJIbHON CUMMETPUH

[Ipumep pemeHnns
[Ipumep pemeHnns
[Ipumep pemeHus

[Ipumep permeHus

3aJa4du

3aJa4du

3a1a4un

3a/1aun

21. AnreGpandeckuii METO pEIICHHS 3a]]a4 Ha IOCTPOCHUE

X. Ceeenusi 00 00HOBJICHUM padoYeill MPOrpaMMbl JMCHUIIHHBI (MJIH MOYJIST)

Ner.m. OOGHOBNEHHBIN pa3aen OnucaHyne BHECEHHBIX PexkBu3UTHI TOKyMEHTA,
paboueii mporpamMmsl W3MEHECHU I YTBEPAUBILETO
JUCITUTLIIAHBI HM3MEHEHUS
1. OcHoBHas 1 O6HOBNEH ciucok | IIpotokon Ne 4
JIOTIOJTHUTEIbHAS JTUTEPATypPHI 3acenaHus Kadeapol
JuTeparypa ITITHO ot 25.04.2024r.
2. @DoH[ OLIEHOUHBIX cpelcTB | Pacipen cekTp [Iporokon Ne 4
3aJlaHui Mo 3aceaHus Kaeaps
KOMIIETEHIUSIM ITITHO ot 25.04.2024r.




