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IlosicHuTeAILHAS 3aMUCKA

[Iporpamma coctapiieHa Ha ocHOBe DeiepanibHOI0 KOMIIOHEHTA ITOCYIapCTBEHHOIO
00pa3zoBaTeNbHOTO CTaHIAPTA, YTBEPKACHHBIN MpukazoM MunobpazoBanusi PO ot
05.03.2004 roga Ne 1089; mpumepHO# nmporpamMmsl 0 MaTeMaTuke S-9Kinacchbl
paszpabotanHoit A.A.Ky3nenoseim, M.B. PepkakoBeiM, A.M.KoH1akoBbIM 1 aBTOPCKOM
nporpamMmbl A.I'. Mep3nska, B.b. [Tononckoro, M.C. Slkupa no anredpe u MareMaTuke
n JI.C. ATaHacsiHa 110 T€OMETPUH.

B pesynbraTe uzyueHus MamemamuKku yqyanyecs 10JKHbl 3HATH/IIOHUMATh

* CYIIECTBO MOHATHUS MaTEMAaTUYECKOTO JOKA3aTeNbCTBa;

* IPUMEPHI I0KA3ATENBCTB;

* CYIIECTBO IIOHATUS aITOPUTMa;

* IPUMEPBI AITOPUTMOB;

* KaK MCMOJIb3YIOTCSI MaTeMaTH4YecKue opMyJibl, ypaBHEHUS U HEPABEHCTBA;

hd HpI/IMCpBI nux HpI/IMCHCHI/Iﬂ JJIs pCIHCHI/If{ MaAaTEMATHUUYCCKUX U HpaKTH‘IeCKI/IX
3a/1a4;

* KaK MaTeMaTHYeCKH Ompe/esieHHble (DYHKIIMH MOTYT OIMCHIBATH pEajibHbBIC
3aBHCHMOCTH;

® IPUBOJUTH ITPUMEPBI TAKOT'O OIMMCAHUA,;

* Kak IMOTpPeOHOCTH TMPAKTUKU MPHUBEIM MaTEMaTHYECKYl0 HayKy K
HEO0OXO0IMMOCTH pacIIMPEHUs] TOHATHS YnCa;

* BEPOATHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPYKAIOIIEro MUPA;
* MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;
* KaKUM 00pa3oM Te€OMETpHs BO3HHUKIIA U3 MMPAKTUYECKUX 3a/1a4 3eMJIEMEPHS,;

* MpUMEpbl F€OMETPUUYECKUX OOBEKTOB M YTBEP)KICHHH O HMX, BaXHbBIX IS
IIPAKTHUKU;

® CMBICJI nacajini3anuu, HO3BOJ'I$IIOHICI71 peuaTb 3aga4uu peanLHoﬁ
HCﬁCTBI/ITCJ’IBHOCTI/I MaTEMaTUYCCKUMU METOJaMH, IPHUMEPhI OIHI/I6OK, BO3HHKAKOIIKUX
IIpH UACAIIN3AllUN;

yMeTh:
* COCTaBJISITh OYKBEHHBIE BHIPAXKEHUS U GOPMYIIbI IO YCIOBUSM 3a/1ay;

* OCYIICCTBJISTH B BBIPAKCHHUSAX MU (POpMyJax UHCIOBBIE TOJICTAHOBKH U
BBIMNOJIHATh COOTBETCTBYIOIIME BBIYMCIIEHHUS, OCYIIECTBJIATH IOJICTAHOBKY OJHOTO
BBIPAKEHUS B JIPYroO€;

* BeIpakaTh U3 (OpMyJl 0JIHY IEPEMEHHYIO YEPE3 OCTAIbHbIE;



* BBINIOJIHATH OCHOBHBIE JACUCTBHSI CO CTENEHSIMH C LEJNbIMU MOKa3aTeIsiMu, C
MHOTOWIEHAaMH U € alredpandecKuMu ApoOsMu;

® BBIIIOJHATD Pa3JIOKCHNEC MHOT'OYJICHOB HA MHOXKHUTCIIN,
¢ BBIIOJHATH TOXICCTBCHHBIC npeo6pa3013aHI/Is[ paurOHAJIIBHBIX BI)Ipa)KCHI/II\/’I;

* IPUMEHSATH CBOMCTBA apu(PMETUUECKUX KBaIPATHBIX KOPHEN JUIsl BBIUMCIICHUS
3HaYeHUH U npeoOpa30oBaHUM YUCIOBBIX BbIPAXKEHUH, COIEPIKALUX KBaIPaTHbIE KOPHU;

* pelaTh JIMHEWHBIE, KBAJPAaTHbIE YPABHEHUS W PALMOHAJIBHBIE YpaBHEHUS,
CBOJIIIMECS K HHUM, CHCTEMBI IBYX JIMHEWHBIX YPABHEHUI U HECJIOKHBIE HEJIMHEWHBIC
CUCTEMBI; * pellaTh JMHEWHBIC U KBAJIPaTHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U MX
CUCTEMBI;

* pemiath TEKCTOBbIE 3aJaud ajareOpanyeckuM MeETOJIOM, MHTEPIpPETUPOBATH
MOJIyYEHHBIM pe3yabTaT, MPOBOJUTH OTOOpP peuleHuil, ucxoAs U3 (HopMyJIHpPOBKU
3a/1a4y;

* U300paXkaTh YKcia TOYKaMU Ha KOOPIAWHATHOU MPSIMOK;

* ONpENeNATh KOOPAWHATHI TOYKH IUIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMH
KOOpAWHATaMUu;

* 1300pakaTh MHOXKECTBO PEIICHUH JIMHEHHOTO HEPABEHCTBA;
* pacrio3HaBaTh apUPMETUIECKUE U TEOMETPUUECKUE MPOTPECCUN;

* pewaTh 3aJayd C TMpPUMEHEHUEM QOopMyibl OOLIEro YieHa U CyMMBbI
HECKOJIBKUX IEPBBIX YJICHOB;

* HAXO/JUTh 3HAUYEHHUS (PYHKLHUH, 3alaHHOMN opMysoil, Tabnuiei, rpaguxkom mno
€€ apryMeHTy;

* HAXOJUTh 3HAUYEHUE apryMeHTa I10 3HaueHUIo (YHKIMH, 3aJJaHHON rpadukoM
WK TaOJULIEH; ® ONIpeeNsATh CBOWCTBA (PYHKIMH 1O ee TpaduKy;

* IPUMEHSATH rpaduuecKe MpeACTaBICHUS IPU PEIICHUN YpaBHEHUMN, CUCTEM,
HEPABEHCTB.

Hcmons30BaTh 818)%(0) 6DGT€HHI)IG 3HAaHUA n YMCHUA B IPAKTUICCKON

JACATCIBbHOCTH M HOBCGI[HGBHOﬁ KU3HU I

* BBIIIOJIHEHUSI PacyeToB Mo (GopmynamM, COCTaBiICHHUS (OPMYI, BbIpaXKarOUINX
3aBUCHMOCTHU MEXy PEAIbHBIMY BEJIMYNHAMM;

* HaXOXKJEHHs HY>)KHON (hOpMYJIbl B CIIPAaBOYHBIX MaTepUasax;

* MOJACIIMPOBAHUA MPAKTUUYCCKHX CHTyaHI/IfI n I/ICCJ'IGI[OBaHI/Iﬁ IMMOCTPOCHHBIX
MoJieJiel C UCIOJIb30BAaHUEM allapara aiareopsl;



*  ONHUCaHUS  3aBUCUMOCTEM  Mexay  (U3NYECKUMU  BEJIUYMHAMU
COOTBETCTBYIOIIMMU (POPMYJIaMH TPU HCCIEIOBAHUU HECIOKHBIX MPAKTUYECKUX
CUTYaLNIA;

* UHTEpIpeTaluu IpaduKOB pPEaJbHBIX 3aBUCHUMOCTEH MEXIY BEIUYMHAMH.
DeMeHTBI JTOTMKH, KOMOMHATOPUKHU, CTATUCTUKU U TEOPUH BEPOSTHOCTEN

yMeThb:

* IPOBOJUTH HECJIOKHBIE JOKA3aTeNbCTBA, I10Iy4aTh IPOCTENIINE CIEACTBUS U3
W3BECTHBIX WJIM pDaHee IMOJY4YCHHBIX YTBEpPKICHUN, OLEHHUBAThb JIOTHUYECKYIO
IIPAaBUJIBHOCTh  PACCYKJICHHM, UCIOJIB30BAaTh MPUMEPHl JUII WUIIOCTpAlUud W
KOHTPIIPUMEPBI JUIsl OTIPOBEPIKEHUS YTBEPKACHUM;

* U3BJEKaTh HMH(OpMAIMIO, NPEJICTaBICHHYI0 B TaliuIax, Ha auarpammax,
rpadukax; COCTaBJIATh TaOIULbI, CTPOUTH AUArPaMMBbl U Ipaduki;

* pemarh KOMOMHATOpHBIE 3a/Jayd IYTEM CHCTEMaTH4eCcKoro mnepedopa
BO3MO’KHBIX BAPHMAHTOB, a TAK)KE C HUCIOJIb30BAHUEM IIPABUIIA YMHOKEHUS; ® BBIYUCIIATH
CpEeIHUE 3HAUEHUs pe3ylbTaTOB HU3MEPEHHM; ¢ HAaXOJUTh  YacTOTy  COOBITHUSA,
UCIO0JIb3YSl COOCTBEHHBIE HAOIOJEHHSI U TOTOBBIE CTATUCTUYECKHUE JaHHbBIE;

* HaXOJIUTh BEPOSATHOCTHU CIIy4allHbIX COOBITHI B MPOCTEUIINX CIIydasX.

Hcmons30BaTth J818)%(0) 6D€T€HHI)I€ 3HaHUA n  YMCHUA B IPaKTHYECCKOHN

JACATCIBbHOCTH M HOBCGI[HGBHOﬁ KU3HU I

* BbICTpAaMBaHUs apryMEHTallMu IpH JoKa3aTelbcTBE (B (opme MOHOJOra u
JaJora);

* pacIiO3HABaHUs JOTUYECKN HEKOPPEKTHBIX PACCYKICHUN;
* 3aIIMCH MAaTEMATHYECKUX YTBEPKICHHUM, T0KA3aTEIbCTB;

* aHaJHM3a PEaJbHBIX YMCIIOBBIX TAHHBIX, MPEJCTABICHHBIX B BHJE AHArPaMM,
rpaduKoB, TaOIuULL;

* pelleHMs] MPAKTUYECKUX 3aJad B IOBCEIHEBHON M Mpo¢ecCHOHaIbHOU
NEeSITEIbHOCTH C UCIOJIb30BaHUEM JIEHCTBUN C YUCIIaMU, MPOIEHTOB, JJIUH, MJIOLIAACH,
00BEMOB, BpEMEHU, CKOPOCTH;

* pemieHUs Y4eOHBIX M TPAKTUYCCKUX 3a7a4, TPEOYIOMIMX CHCTEMAaTHYECKOTO
nepedopa BapuaHTOB;

* CPaBHEHMSI IIIAHCOB HACTYIUICHUS CIy4allHBIX COOBITUH, OLEHKH BEPOSTHOCTU
CIIy4aifHOTO COOBITHS B MPAKTUYECKUX CUTYAIUSIX, COIIOCTABJICHUS MOJIENIN C peaJIbHOM
CUTYyaLMEH;



* IOHUMAaHMS CTATUCTUYECKUX YTBEPKJICHUM.
I'eomerpus
yMeThb:

* pacro3HaBaTh IUIOCKHWE T€OMETpUYECKHe (UIYpbl, pa3iudaTh UX B3aUMHOE
pacIoyIOKEHNEe, apryMEHTHUPOBAaTh CYKJEHHUs, UCIOJIb30BAaTh ONPEICICHUS, CBOWCTBA
MIPU3HAKY;

¢ TIOJB30BAThCA TCOMCTPUYCCKHUM A3BIKOM JJII OIHKCaHUuA HPCIMETOB
OKPY)KaIOIIEero MHpa;

* U300pakaTh IUIAHUMETPUUYECKUE (PUTYpBI, BBINOIHATh YEPTEKU M0 YCIOBUIO
3aJad, OCyLIECTBIATh IpeoOpazoBaHue GuUryp;

¢ BBIYHCIATH 3HAUYCHUA TCOMCTPHYCCKUX BCINMYHNH (I[J'II/IH, YIJioB, Hﬂomaﬂeﬁ,
00BbEMOB);

* peuiaTh reOMETPUYECKHE 3aJjaul, ONUPAsiCh HAa U3y4YEHHbIE CBOMCTBA (UTYp U
OTHOIIEHUH MEXIy HUMH, IPUMEHATH JONOJHUTEIbHbIE MOCTPOECHMS, * MPOBOIUTH
JI0Ka3aTeNbHbIE PACCY)KJIEHUS MPH PELICHUH 3ajay, UCIOJIb3YS M3BECTHBIE TEOPEMBI,
oOHapyXHBasi BO3MOKHOCTH JIJISl X UCIOJIb30BaHMUS;

* pemaTtb OCHOBHBIE 33Ja4M HAa IIOCTPOECHHME C IOMOIIBIO LUPKYJIS U JIMHEUKHU:
yIia, paBHOTO JAHHOMY; OMCCEKTPUCHI JaHHOTO yIja; CepeIMHHOIO NEPIEeHANKYIIApa K
OTPE3KY; IPSIMOM, NMApAUIEIbHON JaHHOW NMPAMOI; TPEYrOJIbHUKA IO TPEM CTOPOHAM.

Hcmonp30BaTh 818)%(0) 6DGT€HHI)IG 3HAHUA n YMCEHUA B MPAKTHIECKON

JACATCIBbHOCTH M HOBCGI[HGBHOﬁ KU3HU I

* OIIMCAHMS PEAJbHBIX CUTYAllMi Ha SA3BIKE T€OMETPUH;
* pacueToB, BKJIIOYAIOIIUX MPOCTEHIIINE TPUTOHOMETPUYECKUE (POPMYJIBL;
* peleHus FeOMETPUYECKHX 3a]1a4 C UCI0JIb30BAHUEM TPUTOHOMETPHH;

* penieHus NMPaKTHUYECKHUX 3a]1a4, CBA3aHHBIX C HAXO0XKIACHUEM I'€OMETPUUYECKUX
BEJTUYMH (MCHOJIB3Ysl P HEOOXOJMMOCTH CIIPABOYHUKHU M TEXHHUUYECKUE CPEJICTBA);

* TIIOCTPOCHHUH TEOMETPHUYECKUMH HMHCTPYMEHTAMH (JIMHEWKa, YroJbHUK,
LHUPKYJIb, TPAHCIIOPTUD).

Apudmernka

o 3HATh OCOOEHHOCTHU JAECATUYHON CUCTEMBI CUUCIICHUS;

o HCIIOJIb30BATh NOHSTHS, CBA3aHHBIE C JEIIMMOCTBIO HATYpaIbHbBIX
YHCEIT;

o BBIpA)KaTh YKCla B SKBUBAJEHTHBIX (hopMax, BbIOUpas Hauboliee

MOoAXOJAIYI0 B 3aBUCHUMOCTHU OT KOHerTHOfI CUTyalluu,
L CpaBHHUBATH U YIIOPAAOYHUBATDH PAITMOHAJILHBIC YUCJIA,



o BBITIOJTHATh BBIYMCIICHUSI C PAllMOHAJIBHBIMU YHUCJIAMH, COYETas
YCTHBIC ¥ MUChbMEHHBIE MPUEMBI BEIYUCIICHHH, TPUMEHEHHUE KAIBKYJIATOPA;

o WCIIONB30BaTh  TIOHATHUS W YMEHHUSA,  CBSI3aHHBIE  C
MPOMOPIMOHATBHOCTBIO ~ BEIWYWH,  NPOIEHTaMHU, B  XOJEC  PCIICHUS
MaTeMaTHYeCKUX 3a7ad © 3aJad U3 CMEXHBIX IPEJAMETOB, BBITIOJHATD
HECJIO)KHBIC TTPAKTUUECKHUE PACUETHI,

o aHAIM3UPOBaTh TpadUKH 3aBUCUMOCTEH MEXKAY BEIWYHHAMHU
(paccTosiHMe, BpeMsl; TeMIiepaTypa U T.11.).

Yuawuucs nonyyum 6o3moorcnocme:
® NIO3HAKOMUMbCA € NOZUYUOHHBIMU CUCTNEMAMU CYUCTEHUA C
ocHoanuaMU, omauyHviMu om 10;
® yenyoums u pazeums npeocmasieHus 0 HamypanibHblX YUCIAX U
ceolicmeax 0enumMocmu;
® HAYYUMbCA  UCNONIb308AMb  NPUEMDL,  PAYUOHATUSUPYIOWUE
8bIYUCTEHUS, NPUOOPECMU HABLIK KOHMPOIUPOBAMb 8bIYUCIEHU, 8b10UPAs
NnOOX00AWULL OJis1 CUMYAYUU CNOCcoO.
YucsioBbie U OYKBEHHbIC BbIPAKECHUS. Y PaBHEHHS.
® BBIMOJIHATH OTIEPAIMH C YACITOBBIMH BBIPAKECHUSIMH,
® BBITIOJIHSATH npeoOpazoBaHms OYKBEHHBIX BBIpKEHUI
(packpbiTHE CKOOOK, TPUBEACHUE TIOTOOHBIX CIaraeMbIX);
e permaTh JIMHEWHBIC YPaBHEHHUS, pEIIaTh TEKCTOBBIE 3a7a4d
anreOpanvdecKuM METOJIOM.
Yuawuucsa nonyyum 6o3moorcnocme:
® pazeumev NpeocmasneHusi O OVKBEHHbIX BbIPANCEHUSIX U UX
npeoopazo08aHusx;
® 0gn1a0emv  CNeyualbHbIMU NPUEMAMU  peuleHUs YpasHeHUl,
NPUMEHAMb annapam ypaeHeHull O peuleHusi KaKk MmeKCcmosblX makK u
NPAKMUYecKux 3a0ay.
I'eomeTpuueckue purypni.
HN3mepeHue reomeTpuyecKuX BeJTHYUH
® pacrio3HaBaTh HA 4YepTEX,ax, PHUCYHKAX, MOJEIAX H B
OKPYXAIOIlleM MHUpPE IUIOCKHE W TPOCTPAHCTBEHHBIE T'€OMETPUUYECKHE
(UTypBI U UX PJIEMEHTHI;
® CTPOUTH YIJIBI, OTIPENIEIATh UX TPATYCHYIO MEPY;
® pacmo3HaBaTh W U300pakaTh Pa3BEPTKH KyOa, MPSMOYrOJIHHOTO
napajuieJienuIe/1a, IpaBuiIbHOM MUPaMHIbI, [IJIMHPA U KOHYCAa;
® ONpPEACNATh 10 JIMHEWHBIM pa3MepaM pa3BEPTKU  (PUTYPHI
JUHEIHbIE pa3Mepbl caMoi (GUrypbl 1 HA000POT;
® BBIUUCISATH 00BEM MPSMOYTOJIBHOTO NapaljIe/ienune1a u Kyoa.
Yuawuucsa nonyyum 6o3moorcnocme:

® HAYUUMbCA B8blYUCIAIMb 00vém npocmpanCcnmeeHHblX
ceomempudecKux d)ueyp, coCcmdaeJjleHHblX usz npsAmMoyc0ojlbHblX
napaﬂﬂeﬂenune()oe;

® yenyoums u pazeums Npeocmasienus O NPOCMPAHCHEEHHBIX
2eomempuieckux Queypax,
S HAYUUMBCA  NPUMEHAMb NOHAMUE pPA36EPMKU OJisl GbINOIHEHUS
NPAKMUYECKUX paciémoa.
DJIeMEeHThI CTATUCTUKH, BeposATHOCTU. KoMOMHaTOpHBIE 321a4H
. WCIIOJB30BaTh MPOCTEUIIINE CIIOCOOBI MPEACTABICHUS W
aHaJIM3a CTaTUCTUYECKUX JAHHBIX;



o pemiath KOMOWHATOpPHBIC 33Ja4d  Ha  HAXOXKICHHE
KOJINYECTBA 0OBEKTOB WJIM KOMOMHAITHH.

Yuawuiica nonyuum 603modcHocmy:

. npuobpecmu nepeoHAYAIbHBIL ONbIM Op2aHU3ayuu coopa
OaHHLIX ~ NpU  NpPOBEOeHUU  Onpoca  0OWECm8eHHO20  MHEeHUs,
ocywecmensams ux aHauu3, npeocmasiams pe3yibmanvl ONpoca & euoe
maobauysl, OUASPAMMDYIL;

. HAY4Umocsi HEKOMOPbIM CREYUATbHbIM NPUEMAM PeuleHusl
KOMOUHAMOPHBIX 3A0aH.

[ ]

Harasignasi reomeTpust

* pacrio3HaBaTh Ha 4YepTekaX, PUCYHKAX, MOJCISIX U B OKPYXKAIOIIEM MHUPE
IUIOCKKE U TTPOCTPAHCTBEHHBIE T€OMETPHUICCKHE (DUTYPHI;

* pacno3Hagams — pazeeépmKu  Kyboa,  NpAMOY20lbHO20  napajienrenuneod,
NPABUIbHOU NUPAMUObL, YUTUHOPA U KOHYCA,

* cmpoums pazeépmKu Kyoa u npsamoy2oibHo20 napaiieienuneod;

* onpeoensams no JUHEUHbIM pa3mMepam pa3zeépmku Quaypsl JuHelHble pazmepol
camou ¢hueypuvl u Haobopom,

* BLIYUCTAMb 00BEM NPAMOY20JIbHO20 NAPAJLIeNenUneod.

* HAYUUMbCA BLIUUCTIAIMb 00BEMbL NPOCMPAHCMBEHHBIX 2e0OMEMPUYECKUX Puyp,
COCMABIEHHBIX U3 NPAMOY20IbHBIX NAPAJLIeNeNnUnedos.

Harypaabnble unciaa. JIpodu. PannonanbHble yncia

* IOHUMATh OCOOCHHOCTH JIECATHYHON CHCTEMBI CUMCIICHUS;

* OIICPUPOBATH IMOHATUSAMHU, CBI3aHHBIMH C JCITUMOCTHIO HATYPATbHBIX YHCET,

* BBIpaXKaTh YKMCJIa B SKBUBAJICHTHBIX (DopMax, BEIOUpast HAarOO0JIee IO IX0 IO
B 3aBUCHMOCTH OT KOHKPETHOW CUTYaIUH;

* CPaBHUBATH U YIOPSIOYNBATH PAIIHOHAIBHBIC YNCIIA;

* BBITIOJIHATH BBIYHCICHHUS C PAllMOHATBHBIMA YHCIAMH, COYETas YCTHBIC H
MMMCbMEHHBIC TPUEMBI BRIYUCIICHUN, TPUMEHEHUE KATBKYIIATOPA;

* HCITOJIB30BAaTh TOHATHS W YMEHUsS, CBS3aHHBIE C IPOIMOPIHOHATEHOCTHIO
BEJIUYHH, IIPOICHTAMH, B XOJI¢ PEIICHUS MaTEMaTHUSCKUX 3a/ad M 3a7a4 U3 CMEKHBIX
MIPEIMETOB, BBIITOJHATH HECIOKHBIC TIPAKTHUCCKUAES PACUETHI.

Yuenuk nomyuum 603moocnocmo:

* NO3HAKOMUMBCA C NO3UYUOHHBIMU CUCMEMAMU CHUUCTEHUS C OCHOBAHUAMU,
omauynvimu om 10;

* yenyoums u pazeumes npeocmasieHus 0 HAMmypalbHblX YUCIAX U CEOUCMBAX
denumocmu;

* HAYUUMbCA  UCNONIL308AMb  NPUEMBL,  DAYUOHATUSUPYIOUWUE  BLIYUCTICHUS,
npuobpecmu NPuBbIUKYy KOHMPOIUPOBAMb BbIYUCIEHUS, BblOUPAs NOOX0OAWUU OJis
cumyayuu cnocoo.



Conep:kanue y4eOGHOro mpeaMeTa.

Temnb1 u3 OJI0Ka BBIJICJICHHBIC KYPCUBOM H3YYalOTCA O3HAKOMUTCIIBHO.

APUDOMETUKA
HarypajbHble yucia.

Harypaneubiit psan. Jlecatuunas cuctema cumciieHus. ApudMeTHUUECKHe EHCTBHS C
HaTypaJIbHbIMU uynciaamMu. CBoMCTBa apupMETHUECKUX EHCTBUM.

CreneHb ¢ HaTypalIbHBIM [10KA3aTEIEM.

UucnoBble BBIPAKEHUSA, 3HAYEHUE YHCIOBOrO BhIpakeHUs. [lopsaok nercTBuil B
YHCJIOBBIX BBIPAXKEHHUSAX, UCIOJb30BaHHE CKOOOK. PelieHue TeKCTOBBIX 3aaay apud-
METHYECKHMU CIIOCO0aMHu.

Hemutenu u kpataele. CBOMCTBA M MPHU3HAKU JeMUMOCTH. [IpocThie M cocTaBHBIC
yucna. Pa3nokeHne HaTypalbHOrO YMciIa Ha NPOCTble MHOXHUTENU. JleneHue c
OCTaTKOM.

Apoomu.

OObikHOBEHHbIE JApoOu. OcHOBHOE cBOWCTBO JApoOu. CpaBHEHHE OOBIKHOBEHHBIX
npoOeit. ApudmMeTrdeckue IeiCTBUS ¢ 0OBIKHOBEHHBIME JApo0siMu. Haxoxmenue yactu
OT LIEJIOTO U LEJIOTO 10 €ro YacTH.

Hecstuunbie gpoou. CpaBHEHUE NECATHUUHBIX ApobOel. Apudmernueckue IeMCcTBUS C
necsTUYHbIMU ApoOsmu. [IpeacraBinenue necsTUHYHON ApoOu B BUIE OOBIKHOBEHHOMN
IpoOu 1 OOBIKHOBEHHOM B BUJIE JIECATUYHOM.

[IpoueHThI; HaxOXJEHHE MPOLIEHTOB OT BEJIMYMHBI U BEJIMYMHBI MO €€ MPOLIEHTaM.
OTHoleHue; BbIpaX€HUE OTHOLIEHUS B IpoueHTax. [Ipomopius; oCHOBHOE CBOWCTBO
MIPOIOPLIHH.

Pemenue TekcTOBBIX 3aJ1a4 apU(PMETHUECKUMHU CIIOCOOaMHU.

PauuonanbHbIe yucia.

[TonoxurenpHble U OTPULIATENIBHBIE YKCIA, MOIY/b Ynciaa. MHOKECTBO LENbIX YHUCEIL.
MHO0keCTBO pallMOHAJIbHBIX YUCEN; pAlMOHAILHOE YUCIIO KaK OTHOLLEHUE m/n,T1ie m —
L[eJI0€ YHUCIO0, K— HaTypalibHOe uucio. CpaBHEHHE palMOHAIbHBIX YHCEI.
Apudmernueckue IEHCTBUS C pallMOHAIBHBIMU yuciaMu. CBOWCTBA apU(PMETHUECKUX
nerictBuii. CTENEHb C LEIBIM II0Ka3aTEIEM.

JeiicTBUTEIbHBIE YN CJIA.



Koopaunatnass mnpsimas. M3o0pakeHue dHcCeNl TOYKAMH KOOPAMHATHOM TPSIMOM.
YucnoBsle MIPOMEKYTKH.
N3mepenus, npudauKeHUs1, OLEHKHU.
Pa3mepbl 00bEKTOB OKpYXarollero Mupa (OT 3JeMEHTAapHBIX yacTull 10 BcenenHnoil),
JUTUTEIBLHOCTH MPOLIECCOB B OKpYKaromeM Mupe. Boiienenne Muoxutens crenenu 10
B 3aIIMCH YUCIIA.

[IpubmxeHHoe 3HaYEHWE BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. OKpyrieHue Hary-
pPaNbHBIX YUCEN U NeCATUYHBIX apo0ei. [Ipukuaka u oreHka pe3ynbTaTOB BEIYHCICHUH.

AJITEBPA
AJiredpanyecKkue BbIpasKeHUs.

bykBeHHble BbIpakeHUs (BBIpaKEHUSI C TepeMeHHbIMU). YuciaoBoe 3HaueHUe
OYKBEHHOTO BbIpaxkeHHs. JlomycTrmble 3HaueHus nepeMeHHbIX. [loacTanoBka
BbIpa)KEHUH BMecTO nepeMeHHbIX. [IpeoOpa3zoBaHiie OyKBEHHBIX BbIpaKEHUN HAa OCHOBE
CBOMCTB apudmMeTndeckux AecTBuil. PaBeHCTBO OyKBEHHBIX BbIpaxkeHUI. T0X1eCTBO.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM U ee cBoiicTBa. ONHOUIEHBI U MHOTOUJIEHBI.
Crenenp mMHorouneHa. CioxeHue, BBIYUTAHHUE, YMHOXKEHHE MHOTOWJIEHOB. DOpMyIibl
COKpAIIICHHOTO YMHOKEHHMS: KBaIpaT CYMMBI M KBaJpaT pa3HocTH. PopMylia pa3HOCTH
kBazaparoB. IlpeoOpa3oBaHue 1eIOro BbIpAXKEHHS] B MHOrowleH. Pa3znoxeHue
MHOT'OYJIEHOB HAa MHOKHUTENIN. MHOTOWIEHBI C OJJTHOM IEPEMEHHON
YpaBHeHus.

VYpasuenue ¢ onnoit nepemenHoil. Kopenb ypaBHeHus. CBOMCTBA YHCIOBBIX PAaBEHCTB.
PaBHOCHIIBHOCTH YpaBHEHU.

JInHeliHOEe ypaBHEHHE.

Cucrema ypaBHEHHMI ¢ AByMs nepeMeHHbIMU. PaBHOcuibHOCTH cucteM. CucTeMbl
JBYX JIMHEHHBIX YpPAaBHEHUH C JBYMs II€PEMEHHBIMH; PEIICHHE ITOJACTAHOBKON H
CJIO’KEHUEM...

Pemrenne TekCTOBBIX 3a/1a4 aIreOpandecKuM CIocoOoM.

JlexkapToBbI KOOpJMHATHI Ha IJIOCKOCTH. I'paduueckas MHTEepHpeTalus ypaBHEHHUS C
IBYMsI TNepeMEeHHbIMU. [paduk IMHEHHOro ypaBHEHUS C JABYMS I€PEMEHHBIMU;
yraoBo ko3 UIMEHT MpsMO; yClOBHE MapauIeIbHOCTH MpsAMBIX. ['paduxu
MPOCTENIINX HEJIMHENHBIX YpaBHEHUI: apaboJia, runep0oiia, OKPYKHOCTb.
Hepagencraa.

UucnoBble HEpaBEHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ 0AHOM EPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEIHBIE HEPABEHCTBA C OJTHOW MEPEMEHHOM.

®YHKIUU
OcHOBHbIE IOHATHS.
3aBucuMocTd Mexay BenuuuHamu. [lonstue ¢ynkuuu. OOmacTh ompeneneHus u
MHO>KECTBO 3HaueHuil ¢yHkuuu. CrnocoObl 3amaHus GyHKuuu. ['papuk dyHKIUU.
CpoiicTBa (yHKIMI, UX oTOOpaxkeHue Ha rpaduxe. [Ipumeps! rpadukoB 3aBUCUMOCTEH,
OTpaKaIOUIUX PEAIbHbIE IIPOLIECCHI.
Yucisobie GyHKUMH.
@OyHKIMH, ONHUCHIBAIOLINE IPSIMYIO U 00paTHYIO MPONOPLHOHANIbHBIE 3aBUCUMOCTH, UX
rpaduku u cBoicTBa. JIuHeitHas QpyHKUUs, ee TpaduK U CBOICTBA.

BEPOATHOCTDb U CTATUCTUKA
OnucarejibHAsl CTATHCTHKA.
[IpencraBnenre naHHBIX B BuAe Tabmui, auarpamm, rpadpukoB. CrydaitHas
M3MEHUYMBOCTh. CTaTUCTUUECKHE XapaKTEPUCTUKU HaOOpa AAHHBIX: cpenHee apudme-



TUYECKOe, MelMaHa, HauOoJIblllee U HauMEHblIlee 3HaueHus!, pa3max. lIpeacrasienue o
BBIOOPOYHOM HCCIIEJOBAaHUH.

Cay4aiinble cOOBITHSI M BEPOSITHOCTb.

[TonsiTHEe O ciiydyalfHOM OIIBITE U CilydallHOM coObITHH. HacToTa ciiydaliHOTO COOBITHS.
CraTucTHUecKUi MOJIX0J K HOHSTHIO BEPOATHOCTU. BEposATHOCTH MPOTHBOIOIOKHBIX
coObiTuil. [locToBepHbIE M HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOKHOCTH COOBITHH.
Knaccudeckoe omnpejeneHre BeposTHOCTH.

KomOunaropuka.

Pemenune xomMOuMHATOpHBIX 3a1au nepedbopoM BapuaHToB. KoMOMHATOpHOE IpaBMIIO
ymHOkeHus. [lepectaHoBKkU U GakTOopuUal.

I'EOMETPUs

Harasanasi reomerpusi
Harnsanuele npeacraBinenuss o ¢urypax Ha IUIOCKOCTH: MpsAMas, OTPE3OK, Jyd, Yyrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY)KHOCTb, Kpyr. UeTbIpexyroJibHUK, NPSIMOYrOJIbHUK,
KBazapar. TpeyrojpbHUK, BHUIbl TPEYroJbHUKOB. [IpaBUiIbHBIE MHOTOYTOJIbHHUKHU.
N3o00paxkenue reomerpudeckux ¢uryp. BzanmHoe pacronoxeHue IByX NPSMBIX, ABYX
OKPYXHOCTEH, IPSIMOM M OKPYKHOCTH.

JlinHa oTpe3ka, jomaHou. Ilepumerp MHOTOyroJibHUKA. EMUHULIBI U3MEpEHUs! JUTHHBI.
N3Mepenne iHbI OTPE3Ka, MOCTPOEHUE OTPE3KA 3aJAHHOM JUTHHBI.

Bunsr yrnos. I'pagycHas mepa yria. M3mepeHre u IMOCTPOECHHE YIJIOB C ITOMOIIBIO
TpaHCIOPTHPA.

I'eomeTrpuueckue purypsl.
[Ipssmpie u yrubl. Touka, npsimasi, miockocTs. OTpe3ok, syd. Yron. Buasl yrios.
Beprukanbuble u cMexHbIe Yribl. buccekrpuca yria.

[TapannensHble U nepecekaromuecs npsmele. [leprnenaukynspusie npsmeie. TeopeMsl
0 HapaJuIeIbHOCTU U NMEPHEHIUKYISIPHOCTH NpAMbIX. [lepneHnukynsp U HaKJIOHHAs K
npsiMoii. CepeIlMHHBIN NEPIEHAUKYIIP K OTPE3KY.

I'eomeTrpuyeckoe mecto Todek. CBOMCTBA OMCCEKTPUCH yIJIa U CEPEIUHHOIO Iep-
MEHAUKYISPa K OTPE3KY.

TpeyronpHuk. BbicoTa, Menuana, OuccekTpuca, CpelHSAS JUHUSA TPEYroJbHUKA.
PaBHOOeIpeHHbIE 1 PABHOCTOPOHHUE TPEYrOJIbHUKU; CBOMCTBA M MPU3HAKU PaBHOOE-
peHHOro TpeyrojpHuka. [Ipu3Haku paBeHcTBa TPEYroJIbHUKOB.

H3mepenne reoMeTpuyecKUX BeJTHYHH.
JlnunHa otpeska. PaccrosiHue OT TOUKH 10 NpsAMOU. PaccTosiHne Mex 1y napajuielIbHbIMA
MPSIMBIMHU.



TemaTn4veckoe IVIAHUPOBAaHHUE

HasBanue TeMbl

KoanuyecTBo 4acoB

MATEMATHKA

S kaace

HarypaneHble uncia 20
Crno’xeHue ¥ BBIYUTAHUE HATypaJIbHbIX YHCENl 33
YMHOKEHUE U JIeJICHHE HAaTypaJIbHbIX YUCEl 37
OOBIKHOBEHHbBIE JIpOOHU 18
Jlecstuunbie npodu 48
[ToBTOpEHME 14
Hroro: 170
6 Kacc

JlenuMoCTh HaTypaJIbHBIX YHCEIT 17
OOBIKHOBEHHbBIE JIpOOU 38
OTHolIEHUs ¥ IPOTIOPIIHS 28
PanyoHanbpHbIE UKCIIa U AEUCTBUS HAJl HUMU 72
IToBTOpEHME 15
Hroro: 170
AJITEBPA

7 Kaace

Bgenenue B anrebpy 3
JInHetHoe ypaBHEHHE C OJTHOM EPEMEHHOU 12
[{enpie BeIpaxkeHns 50
DOyHKINU 12
CucreMbl JTUHEHHBIX YPaBHEHUH € ABYMs IEPEMEHHBIMU 18
[TosTOpEHME 7
Hroro: 102
I'EOMETPUS

7 Kaace

HauansHble reoMeTpudeckre CBeICHU 10
TpeyronsHukH 17
[TapajutenpHbIE IpSIMBIE 13
CoOTHOIIEHHS MEXAY CTOPOHAMU U YIJIaMU TPEYroJIbHHUKA 18
[ToBTOpEHUE 10
Hroro: 68




