MyHunuymnnanbHoe Ka3eHHOoe obLLeobpa3oBaTe/ibHOE yUupexeHue
«MaMunHckasa cpegHAaa obueobpasoBaTenibHada LWKoNay»

PACCMOTPEHO YTBEPXAAIO

Ha Negarornyeckom coBeTte anpektop MKOY «MamuHckas COLL»
npotokon Ne 17 m - O.I.MocCKBU1Ha

oT « 31» aBrycta 2017 . npukas >X 38 O ot 01.09.2017 r.

PABOUAA NPOIM'PAMMA

no y4yebHOMY npegmeTy
«MaTtemaTunka»
OCHOBHOro 06L1ero obpasoBaHUsA

5-9 Kknacc

Pa3paboTumKku:
yunteno Cob6uyeHko Onbra CepreesHa,
nepeas KBaJMhUKaLNOHHAA KaTeropmsa

2017-2018 y4yebHbI rog



HosicHuTeNbHAA 3aIHCKA
Paboyas nporpaMma 1mo MaTeMaTHKe COCTaBJIeHa B COOTBETCTBHUH C:
- @epmepaibHEIM 3aKOHOM OT 29.12.2012 1. Ne273-@3 «3akon o6 obpasoBaHHH B

Poccuiickoit deaepanum»;

- @epepalbHEIM TOCYJAPCTBEHHBIM CTaHAAPTOM OCHOBHOTO o0IIero oGpasoBaHud,
YTBEPXKIEHHOrO IpHKazoM MuHHMCTepCTBa 06pa3oBaHms 0 Hayku Poccuiickoit Denepanuu ot
17.12.2010r. Ne1897 (8 pen. Ilpuxasor MunoGpuayku Poccum or 29.12.2014Nel644, ot
31.12.2015 Nel1577);

- OCHOBHO} 06pa30BaTeNbHOM IPOrpaMMO OCHOBHOTO —OOIIEro — 0Opa3oBaHus
MYHHIMIIUTEHOTO Ka38HHOTro 00IeoGpa3oBaTelbHOro  yupexaeHus «Mamunckas CpeaHss
001eo6pa3zoBaTebHas MIKOIay

IIporpaMMa IO MaTeMaTHKe COCTaBleHa Ha OCHOBe (DYHIAMEHTATBHOTO snpa
cofiepxanus 061mero 06pa3opaHus, TpeOOBAHUAM K Pe3yJbTaTaM OCBOCHUA obpazoBarebHOU
IpOrpaMMBbl  OCHOBHOTO  OOIIEro 06pa5;03aHu;1, IpeICTaBlIeHHBIX B (elepanbHOM
TOCYIApCTBEHHOM 00pa3OBATENbHOM CTAaHIAPTE OCHOBHOTO OOILIEro 06pa3oBaHHA. C yuerom
[PEeMCTBEHHOCTH C IPHMEPHBIMH IPOIPaMMaMM A HadalbHOro obiero obpasoBaHMs IO
MareMaTHKe. B Hell TaxiKe YYHTHIBAIOTCS NOMMHHPYIOIIMC HACH U IOJOXEHHA NPOTrPaMMbI
pa3BUTHS M (POPMHUPOBAHMS YHHBEPCAIBHBIX Y4eOHBIX ACHCTBHH JJii OCHOBHOTO obriero
o6pasoBaHmsi, KOTOphle 00eCHeYMBAIOT  (GOPMHPOBAHHE  POCCHHCKOM — IPaIaHCKOH
HAEHTHYHOCTH. KOMMYHHMKATHBHBIX KauyeCTB JIMYHOCTH H CIOCOOCTBYIOT (OPMHPOBAHHMIO
KJIOYEBOM KOMITETCHIIUN — YMEHHUS YUUTHCA.

Kypc Marematuku 5-6 KiaccoB sBIAeTCA (YHAAMEHTOM JJIsi MAaTeMaTHYeCKOro
06pa3oBaHUs M Pa3BHTHA IIKOJIBHUKOB, JOMHHHpYIOMEH (GyHKIHEH B €r0 H3yYeHHH B STOM
BO3pAcTe sBIIETCA MHTE/UIEKTyalbHOe pa3BuTHe ydarmmxcs. Kype MOCTPOCH Ha B3BELUCHHOM
COOTHOIIEHUH HOBHIX M PaHee YCBOCHHBIX 3HAHHMM, 00sA3aTeNbHBIX U JOIOTHUTEIBHBIX TEM UL
W3yUeHHs], a TAKKE YIHThIBAs BO3PACTHBIC M MH/IMBHIYANbHbIC OCODEHHOCTH yCBOCHHUS 3HaHUHU
YUYAIIAMHUCSL.

[IpakTHyYeckas 3HAYAMOCTH IIKOJBHOTO Kypca MaTeMaTHKH COCTOHUT B TOM, HTO
[IPEIMETOM €ro H3y4eHHs SBISIOTCS IPOCTPAHCTBEHHBIE GOPMbI M KOIMYECTBEHHBIC OTHOMICHH
peanbHOro Mupa. B coBpeMEHHOM OOIIeCTBE MaTeMaTH4eCKas IOJAroTOBKa HeobXxoauma
KaXKIOMy dYeJOBeKy, TaK KaK MaTeMaThKa INpUCYTCTBYET BO BCCX chepax UeIOBEUECKOM
JeSTEeTbHOCTH.

MaTeMaTHKa ABJIAETCH ONHHM M3 ONOPHBIX HIKOJBHBIX MpeaMeToB. MaTeMaTHiecKne
3HAHWS W yMEHHs HeoOXOIMMBbI U1 H3ydeHHs aireOpsl H TeOMETPHH B 7-9 knaccax. A TaKkKe

I U3ydeHUs IKOJBHBIX UCIHILINH.



ILnanupyembie pe3yibTaThl 0CBOEHHS yueOHOro npeamera «MaTtemaTuxka

JINYHOCTHBIE PE3YIbTATHI OCBOEHHs y4eOHOro npeaMera «MaTreMaTHKa» JOJKHBI OTPAXKATh:

1) BocmuTaHWE POCCUICKONW TpPakJAHCKOW WAEHTHYHOCTH: TNATPHOTH3MA, YBAKEHHUS K
OteuecTBy, MpOULIOE U HACTOsIEE MHOIOHALIMOHAJIBHOrO Hapoza Poccuu, ocosHaHue cBoei
STHUYECKON MPUHAJIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJbTYPbl CBOErO HapOAa, CBOETO Kpa,
OCHOB KyJIbTYPHOIO Hacjenus HaponoB Poccuu M 4enoBedecTBa;, YyCBOEHHE I'YMaHHUCTHUYECKHX,
IEMOKPATUYECKUX U TPAAUIMOHHBIX LIEHHOCTEH MHOTOHAIIMOHAJIBHOTO POCCUICKOTO O0IIeCTBa,;
BOCIHMTaHNE UyBCTBA OTBETCTBEHHOCTH U f0Jra nepen PonuHoii,

2) ¢opmMupoBaHHE OTBETCTBEHHOIO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH,
o0ydJaromuxcss K CaMOpPa3BUTHIO U CaMOOOPa30BAaHMIO HA OCHOBE MOTHBALUU K OOY4EHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHUIO AAbHEHINeH WHAWBHAYAJIbHON TPAaeKTOPUHU
oOpazoBaHust Ha 6a3e OPUEHTHPOBKH B MUpE Mpodeccuii U npodheCcCHOHANBHBIX MPEATIOUTEHHH C
yUETOM YCTOWYMBBIX IO3HABATEJIBHBIX HMHTEPECOB, a4 TaKXXe Ha OCHOBE (POPMHUPOBAHUS
YBAXXUTEJIbHOTO OTHOLIEHUS K TPYAY, Pa3BUTHsI ONBITA Y4aCTHsI B COLIMAIILHO 3HAUUMOM TPYIE;
3) ¢dopmHupOBaHHE LEIOCTHOTO MUPOBO33PEHMs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHA HAyKH H OOLIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COLMAIBHOE, KYJIBTYPHOE,
A3BIKOBOE, IyXOBHOE MHOT000pa3re COBPEMEHHOTO MHPA;

4) hbopMupOBaHHE OCO3HAHHOTO, YBAXKUTEIBHOTO U JOOPOKENATENIbHOTO OTHOLICHHUS K IPYTOMY
YeJIOBEKY, €r0 MHEHHUIO, MHPOBO33PEHUIO, KYJbTYype, sI3bIKY, Bepe, I'pakIaHCKON MO3ULUH, K
UCTOPUH, KYJIbType, PEeNUruy, TPaguLUsaM, S3bIKaM, LIEHHOCTAM HaponoB Poccuu u Haponmos
MHpa, TOTOBHOCTH M CIIOCOOHOCTH BECTH AHWAJOr C APYTUMH JIFOAbMH U JOCTHIaTb B HEM
B3aMMOIIOHMMAaHUS;

5) ocBOeHHe COLMANbHBIX HOPM, MPAaBWJI MOBEACHUS, pojed U (HOpM COLHAIBbHOH JKU3HU B
rpymnmax u cooOIIecTBax, BKJIIOYasl B3POCIbIE U COLMAIbHBIE COOOIIECTBA, YHaCTHE B MIKOJIBHOM
CaMOYIIPaBJICHMH M OOIIECTBEHHOHW JKM3HH B Tpeneax BO3PACTHBIX KOMITETEHLHUH C y4eTOM
PETHOHANBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX H 3KOHOMHUYECKHUX OCOOEHHOCTEH;

6) pasBUTHE MOPAJBHOIO CO3HAHUS U KOMIIETEHTHOCTH B PELICHHH MOPAJIbHBIX MPOOIEeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHPOBAHHWE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
MOBEICHMS, OCO3HAHHOT'O U OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHBIM ITOCTYIIKAM;

7) dopMupoBaHHE KOMMYHUKATHBHOH KOMIIETEHTHOCTH B OOLIEHHMH M COTPYAHUYECTBE CO
CBEpCTHMKAMHM, JE€TbMU CTapulero M MIAALIEr0 BO3pPacTa, B3POCHBIME B IpoLecce
oOpazoBaTesbHON, O0IIECTBEHHO MOJIE3HON, yueOHO-HCCIeI0BATENbCKON, TBOPUECKOH U APYTHX
BUJIOB JIESTENBbHOCTH,

8) (dopMupoBaHHE LEHHOCTH 310pOBOro M Oe3omacHOro odpasa KM3HM, YCBOCHHE IPaBHII
UHIMBUAYAJIBHOTO U KOJUIGKTUBHOTO O€30MacHOro MOBENEHHS B YPE3BBIYAHHBIX CHUTYALUSX,
YTPOKAOLIUX JKU3HU U 3J0POBbIO JIFOIeH, IPaBUJI MOBEEHHS Ha TPAHCIIOPTE U Ha IOpOrax;

9) dopmMupoBaHHE OCHOB SKOJIOTHYECKOH KYJBTYPbl, COOTBETCTBYIOLIECH COBPEMEHHOMY YPOBHIO
SKOJIOTUYECKOTO MBIIUICHUS, PA3BUTHE OMbITA HKOJIOTHUYECKU OPHEHTHPOBAHHON pedIeKCHBHO-
OLICHOYHOH U NMPaKTUYECKON AesITeIbHOCTH B KU3HEHHBIX CUTYALIMSIX;

10) oco3HaHne 3HAYEHUS CEMbH B JKU3HH YEJIOBEKAa U OOINECTBa, MPUHITHE EHHOCTH CEMEHHOMN
JKU3HH, YBAKUTEIbHOE M 3a00TIMBOE OTHOIICHUE K YIEHAM CBOEH CEMbH,

11) pasBuTHE 3CTETUYECKOTO CO3HAHUS YePe3 OCBOCHHE XYIOXKECTBEHHOTO HACIIEAUs HApPOIOB
Poccun u Mupa, TBOpUECKON AEATEIbHOCTH 3CTETHYECKOrO XapaKkTepa.

12) nns ryxux, cnaboCbIIainX, MO3JHOOMIOXITHX O0YYarOLIHX CS:

CHOCOOHOCTh K COLMAJbHOW ananTalid M HMHTErpalud B OOLIeCTBe, B TOM YHCIE TIPU
peanu3anuyu BO3MOXKHOCTEH KOMMYHHUKAILMM Ha OCHOBE CJIOBECHOW peud (BKJIIOYAsl YCTHYIO
KOMMYHHKAIIHIO), & TAKXKE, TPH JKEJTaHWH, KOMMYHHKALIUH HA OCHOBE YKECTOBOH PEYH C JIMLIAMH,
HUMEIOILIMMH HapyLIEHUs CIyXa,

13) nns oOyyaromuxcst ¢ HApYLUIEHUsIMH OMOPHO-ABUTaTEIbHOTO anapara;




BJIaZICHIE HABBIKAMH MPOCTPAHCTBEHHON M COLMANBbHO-OBITOBOH OPHEHTHPOBKHY,

YMEHHE CAMOCTOSITENIbHO U 0€30MacHO MePeIBUTaThCsl B 3HAKOMOM U HE3HAKOMOM ITPOCTPAHCTBE
C UCTIOJIb30BAHUEM CIIELIUAILHOTO 000pYIOBaHNS;

CHOCOOHOCT K  OCMBICIEHHIO H  aupdepeHUManym KapTHUHbBI MHpPA, €€ BPEMEHHO-
MPOCTPAHCTBEHHON OpraHU3aLNy,

CHOCOOHOCTh K OCMBICIICHHIO COIMAJBHOTO OKPYJKEHHs, CBOEr0o MecTa B HeM, NPHHSITHE
COOTBETCTBYIOLUX BO3PACTy LIEHHOCTEN U COLUAJIbHBIX POJIEl;

14) nnst o0yyaromuxcs ¢ pacCTPORCTBAMU Ay TUCTUYECKOTO CIIEKTPA:

dopMupoBaHHE YMEHHs CJenoBaTb OTPaOOTaHHOW CHCTEME€ TpaBWJI TOBEOCHHUA U
B3aUMOJEHCTBUSI B NPUBBIYHBIX OBITOBBIX, Y4€OHBIX M COLMAIBHBIX CHTYaLUsX, YAEPKUBAThH
rpaHuLbl B3aUMOJENCTBYS,

3HaHKE CBOMX MPENNnoYTeHul (orpaHn4enuii) B ObIToBOH cepe u cepe uHTEpeCcoB.
MeranpenMeTHble pe3yabTaThl OCBOEHUS AOJKHbBI OTPAXKATh:

1) ymMeHHe caMOCTOSITENIbHO ONPENENATh LEIU CBOCrO O0YUYEHHsI, CTABUTh U (POPMYJIHPOBATD AJISI
ceOs1 HOBBIE 3a1a4M B yuebe U MMO3HABATEIBHON NeSTeIbHOCTH, PA3BHBATh MOTHBBI M HHTEPECHI
CBOEM MO3HABATENbHOMN eATEIbHOCTH,;

2) yMeHHe CaMOCTOSITENIbHO IUIAHUPOBaTh MyTH JOCTH)KEHUS LeJed, B TOM YHCIIE
aNbTePHATHBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ GeKkTHBHBIE CIOCOOBI peIeHus] y4eOHbIX U
MO3HABATENbHbIX 3374,

3) yMeHHe COOTHOCUTh CBOHM [EHCTBHA C IUIAHUPYEMBIMU pPE3YJIbTATaAMH, OCYIIECTBISATH
KOHTPOJIb CBOEH [EeATENIbHOCTH B NPOLECCE IOCTHIXKEHUS PE3YJbTaTa, OMPEAeNsiTh CIIOCOOBI
IEeWCTBUH B paMKaxX MPEAJIOKEHHBIX YCIOBUH M TPeOOBAaHUH, KOPPEKTHPOBATh CBOH JEHCTBUS B
COOTBETCTBUU C U3MEHSIIOLICICS CUTyaluel,

4) yMeHHUe OLICHNBATh MPABIJIbHOCTD BBIMTOJHEHHs Y4eOHOM 3a1aun, COOCTBEHHBIE BO3MOYKHOCTH
€€ peLIeHNUs;

5) BhIameHWe OCHOBAMH CAaMOKOHTPOJIS, CAMOOLICHKH, NMPHHSTHS PEIIEeHHH M OCYIIECTBICHHS
OCO3HAHHOTO BBIOOpPA B Y4eOHOI U MO3HABATEIbHON 1€ATENbHOCTH,

6) yMeHHe OmpeneisTb TMOHITUS, CO3daBaTb OOOOINEHUS, YCTaHABIMBATbH AHAJOIHH,
KJIacCU(UIIPOBATh, CAMOCTOATEIBHO BBIOMPATh OCHOBAHUS U KPUTEPUHU ISl KIACCU(DHUKALINH,
yCTaHABJIMBAaTh IPUYUHHO-CJIEICTBEHHbIE CBSI3M, CTPOUTH JIOTUYECKOE pacCyKAeHHUE,
YMO3aKJIFOYeHHE (MHAYKTUBHOE, IeAyKTUBHOE U 110 aHAJIOTHUHN) U I€TIaTh BBIBOMBI,

7) yMeHHe CO3/1aBaTh, MPUMEHSTh 1 MPEOOPA3OBBIBATH 3HAKH M CUMBOJIbI, MOJIENIN U CXEMBI JJIsI
pewmenns yueOHbIX 1 TO3HABATEIBHBIX 33124,

8) CMBICIIOBOE YTEHHUE,

9) yMeHHe OpraHU30BbIBATh yUeOHOE COTPYAHHYECTBO M COBMECTHYIO JESTEIbHOCTD C yUUTENEM
U CBEpCTHHKaMu, paboTaTh HHAMBUAYaJbHO M B TPYIIE. HAXOAWTh OOINee peleHne u
paspemate KOH(IJIUKTHI HA OCHOBE COTJIACOBAHUS IMIO3ULIUHI M yYeTa HHTEPECOB; (POPMYIIHPOBATS,
apryMeHTHPOBATh U OTCTAaUBaTh CBOE MHEHUE;

10) yMeH1e OCO3HaHHO UCTIOIB30BATh PEUEBBIE CPENCTBA B COOTBETCTBUH C 3a1aueit
KOMMYHHKAIHH JJIs1 BBIPAKEHHS CBOMX YyBCTB, MBICJIEH 1 MOTPEOHOCTEH; TUIAHUPOBAHUSA U
PeryJsiuu CBOEH AEATEeNbHOCTH, BIaICHUE YCTHOW U MUCbMEHHON PEYbI0, MOHOJOTHYECKON
KOHTEKCTHOU PEYblo;

11) hopmupoBaHme 1 pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOJIb30BAHMS HH(POPMAITHOHHO-
KOMMYHHKAIMOHHBIX TexHosorui (nanee - UKT komnereHum); pa3BuTHE MOTHBALNU K
OBJIQJICHUIO KYJIbTYPOM aKTUBHOTO MOJIb30BAHUS CJIOBAPSAMHU U IPYTUMH OUCKOBBIMU
CUCTEMaMU,;

12) ¢opmupoBaHHe ¥ pPa3BUTHE SKOJOIMYECKOrO MBIIUJICHUS, YMEHHE TNPUMEHATb €ro B
NO3HABATENIbHOW, KOMMYHHUKAaTHBHOH, COLMAJIBHOW MpPakTHKE U  IPOoQecCHOHATBHON
OpHUEHTALNH;

13) nns ryxux, cnaboCbIIaliiX, MO3JHOOTIOXIIHX O0YYaroLIHX CS:




BJIaJICHIE HABBIKAMH OIPEIEICHHUs] M UCTIPABJICHUS CIeN(UIECKUX OIHOOK (arpaMMaTH3MOB) B
MHUCBMEHHON U YCTHOU pevy,
14) nnst o0y4aromuxcs ¢ pacCTPORCTBAMU Ay TUCTUYECKOTO CIIEKTPA:

(dopmupoBaHUE CIOCOOHOCTH TNIAHUPOBATH, KOHTPOJIMPOBATD M OLIEHUBATH COOCTBEHHBIE
yueOHbIe NeHCTBUS B COOTBETCTBHH C MOCTABJICHHON 3a/laueil M YCIOBUSIMH €€ Peaiu3alii MpH
COIPOBOKAAIOLIEH MOMOIIN MENArorndeckoro pabOTHIKA M OPTaHU3YIOLIEH TOMOIIH THIOTOPA;

(dbopMupoBaHHe yMEHUs ompenensTh HauOosee 3(dekTuBHbIE CHIOCOOBI MOCTHKEHUS
pe3yJibTaTa MpH COMPOBOMKAAKOLIEH MOMOIIM MEAarormyeckoro paboTHHKA W OpPraHU3YIOIIEH
MIOMOIIU THIOTOPA,

(dbopMHUpOBaHUE YMEHUS BBIMOJHATH ACHCTBHUS MO 33JaHHOMY aJrOPUTMY WJIH 00pasmy
IPU COMPOBOXKIAIOINEH MOMOIIM MENarorndeckoro padOTHHUKAa W OPraHU3YIOIEH NOMOIIU
TBIOTOPA,

(dopMupOoBaHUE YMEHHsI OLICHMBATH PE3yJbTaT CBOECH AESTEIBHOCTH B COOTBETCTBHH C
3aJlaHHBIMH TAJIOHAMH MPH OPTAHU3YIOIIEH TOMOIIH THIOTOPA,

¢dopMupOoBaHUE YMEHHUS aeKBATHO PearupoOBaTh B CTAHAAPTHON CHUTyalLlMM HA yCHEeX U
Hey/iady, KOHCTPYKTHBHO [€HCTBOBaTh Na)X€ B CUTYyalUsIX HEyClexa MpH OpPraHHU3yIoIIeH
MOMOIIH THIOTOPA,

pa3BUTHE CIIOCOOHOCTH CaMOCTOATENBHO OOPATUTHCS K MEJAroru4eckoMy pabOTHHUKY
(megarory-ncuxosyory, COIHaJbHOMY NeNarory) B Cliydae JIMYHBIX 3aTPyIHEHUH B pPELICHUU
Kakoro-jaudo BOIpoca,;

¢dopMupOBaHUE YMEHHsI aKTHBHOTO HCIIOJIb30BAHMS 3HAKOBO-CHMBOJHMUYECKUX CPEACTB
U TpeAcTaBiIeHus mHGopMaruu 00 U3y4aeMbIX OOBEKTAaX M IPOLECCax, Pa3IMYHBIX CXEeM
pewmennst yaeOHbIX U MPAKTUYECKUX 3a/1a4 NPU OPTraHU3YIOLIEeH MOMOIIH Mearora-rcuxoora u
TBIOTOPA,

pa3BUTHE CIIOCOOHOCTH CaMOCTOATENBHO IEHCTBOBATh B COOTBETCTBUU C 3aJaHHBIMH
STAJIOHAMHU TIPU TOMCKE HH(POPMALUN B PA3JUYHBIX MCTOYHHKAX, KPUTHUECKH OIIEHUBATH U
UHTEPIPETHPOBATH MOIYYAEMYI0 HHPOPMALUIO U3 PA3ITUYHBIX HCTOUHUKOB.

IIpenmMeTHble Pe3YIbTATHI JOJLKHBI OTPAYKATh:

1) ¢dopmupoBanue mpeACTaBICHUH O MaTeMaTHKE Kak O METONe IO3HAHUS
IEeHCTBUTEILHOCTH, MTO3BOJISOIIEM OIMCHIBATh M U3y4YaTh PEasbHbIE IPOLECCHI U SIBJICHHUS:

OCO3HAHME POJIM MATEMATHKH B Pa3BUTHU Poccun u mupa,

BO3MOXKHOCTh IPHBECTH TPUMEpPbl W3 OTEYECTBEHHOH M BCEMHUPHOW HCTOPHHU
MaTeMaTHYECKUX OTKPBITUH U UX aBTOPOB;

2) pa3BuTHE YMeHHUH padoTaTh ¢ yueOHBIM MaTEMAaTHUYECKHM TEKCTOM (aHAJIU3UPOBATh,
U3BJIEKaTb HEOOXONMMYI0 HMH(GOPMALMIO), TOYHO M TPAMOTHO BBIPAXKATb CBOU MBICIH C
NPUMEHEHHEM MaTeMaTH4YeCKOH TEPMHHOJOTMM M CHMBOJHKH, MPOBOAHUTH KIACCH(PHUKAIIUH,
Jorudeckue 0OOCHOBAHMS, TOKA3aTEIbCTBA MATEMATUYECKIX YTBEPKICHUI:

ONEPUPOBAHUE TIOHATHSMU. MHOMKECTBO, OJEMEHT MHOXECTBA, IOAMHOXKECTBO,
NPUHAUIE)KHOCTb, HAaXOXKICHHE MepeceUeHns, OOBEIUHEHUs TOAMHOXKECTBA B MPOCTEHUIINX
CUTyalHsX,

pelLIeHne CIOJKETHBIX 3a/1a4 PAa3HBIX THUIIOB Ha BCE apU(METHUECKHIE NeHCTBUS;

npUMeHeHne crnocoda MOMCKa pPeIleHus 3aaud, B KOTOPOM PacCy)KISHHE CTPOUTCS OT
yCJIOBHS K TPeOOBAHUIO WK OT TPeOOBAHMS K YCIIOBHUIO;

COCTaBJIEHHE TJIaHA PEIIEHUs 3a7a4H, BBIACICHHE HTANOB €€ PELICHUs, HHTePIPETaLus
BBIYUCIUTENbHBIX PE3YJIBTATOB B 33a4e, UCCICAOBAHUE MTOJyUEHHOTO PEIICHUS 3a/1a4H;

HAXOXXICHHWE TMPOIEHTAa OT YHWCJA, YHCIa IO TMPOLEHTY OT Hero, HaxOXKICHUs
MPOLIEHTHOTO OTHOIICHUE ABYX YHCEJ, HAXOXKIEHHs MPOLEHTHOIO CHHYKEHHUS WM TPOLIEHTHOTO
MOBBIIIEHHS] BEJTMUNHE,

peLIeHNe JIOTHYECKHX 3a/1a4,

3) pasBuUTHE MPEACTABJICHHA O YHCIE W YUCJIOBBIX CHUCTEMax OT HATypPaJbHBIX a0




NEeNCTBUTENbHBIX 4YMCEN, OBJAJEHHE HaBbIKAMU YCTHBIX, NMHCbMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYMCJICHUN!

ONEePHPOBAHUE TOHITHSAMU. HATYyPAJIbHOE YHUCIO, LIEJIOE YUCIO, OOBIKHOBEHHAst IpoOb,
IeCATUYHAs APO0b, CMEIAHHOE YHCIIO, PAIIMOHAIBHOE YHCIIO, HPPALOHAIBHOE YNCIIO,

HCTIOJIb30BAHUE CBOWMCTBA YHCET U 3aKOHOB apU(PMETHIECKUX ONepalyii ¢ YHCIaMH TIPU
BBIMIOJITHEHUH BBIYUCIIEHUI],

HCTIOJIb30BAHUE MTPU3HAKOB IEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBIMOJHEHUU BBIYUCICHUN U
peLIeHUH 3a1ad4,

BBINIOJIHEHUE OKPYIJICHUS] YUCEN B COOTBETCTBUHM C MIPABUJIAMU,

CpaBHEHUE YHCEIL,

OLICHUBAHHE 3HAYEHMs KBAPATHOIO KOPHsI U3 MOJIOXKUTENBHOIO LIEJIOrO YUCIA,

4) oBnasieHUEe CUMBOJIBHBIM SI3bIKOM aireOpbl, MPHEMaMH BBITOJHEHHS TOXKAECTBEHHBIX
npeoOpa3oBaHUil BBIPAXKEHUH, PEIEHUs] YPABHEHHH, CHCTEM YPaBHEHUI, HEPABEHCTB U CHCTEM
HEPaBEHCTB;, YMEHHs MOJEIMPOBATh pPEaJbHbIE CHTyallUd Ha s3bIKE aireOphl, HCCIIEOOBATH
MIOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAHUEM arfrapara ainreOpbl, HHTEPIIPETHPOBATh MOTyUYEHHBIN
pe3ynbTar:

BBIMTOJIHEHHE HECJIOXKHBIX MMpeoOpa3oBaHUN Ui BBIYMCICHUS 3HAYEHWH YHCIIOBBIX
BBIPAKEHHM, COAEPIKALIUX CTENEHU C HAaTypalbHBIM [IOKA3aTeJIeM, CTENEHU C LEeJbIM
OTPULIATENIbHBIM [10KA3aTEeNEM,;

BBITTOJIHEHHE HECJIOJKHBIX MPeoOpasoBaHUH LEJbIX, APOOHO PAllMOHAIBHBIX BBIPAKEHHUN
U BBIPAKEHUI C KBagpaTHbIMH KOPHSMH, pPAaCKpbIBaTh CKOOKH, MPHUBOAMUTH MOJOOHBIE
cyaraeMele, HCIOb30BaTh (DOPMYJIbI COKPAIEHHOTO YMHOKEHHS,

peleHue JMHEWHbIX U KBaJpaTHBIX YPaBHEHUI U HEPABEHCTB, YPABHEHUIN U HEPABEHCTB,
CBOZISIIIMXCS K JIMHEWHBIM MM KBaAPaTHBIM, CHCTEM yYpPaBHEHHH M HEPaBEHCTB, M300pakeHHe
pELIeHUI HEPaBeHCTB U UX CUCTEM Ha YHCJIOBOU NMPSMOM;

5) oBnaneHune cucteMoill (PYHKIMOHAJIBHBIX TOHSITHH, PA3BUTHE YMEHHs HCIOJIb30BATh
(byHKUNOHATBHO-TPapUUECKHEe MPEACTABICHUS ISl PEIIeHUs] Pa3IMYHbIX MAaTEeMaTHYeCKHX
3a74ad4, AJ1 ONMHUCAHMS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN!

ONpefeseHne MOJOXKEHUsI TOYKH MO €€ KOOpPAMHATaM, KOOPAMHATBI TOYKH IO €€
MOJIOXKEHUIO Ha MJIOCKOCTH,

HAxXOXXAEHHEe Mo TpaduKy 3HauUeHWH (QYHKUUH, OONACTH OIpeNeseHUs, MHOXKECTBA
3HaYeHUH, HyJeH (PyHKLUNH, MPOMEXKYTKOB 3HAKOMOCTOSHCTBA, MPOMEXKYTKOB BO3PACTaHUS U
yObIBaHMsA, HAMOOJBIEro M HANMEHBIIETO 3HAYeHUS (PYHKIINY,

NOCTpOeHUE Tpadyika TUHEHHOW U KBaAPATHYHON (PyHKIUH,

orepupoBaHue Ha 0A30BOM YPOBHE MOHITHAMH: ITOCIEAOBATENbHOCTD, apupMeTHIECKas
MIPOrpeccusi, FeOMeTpUIECcKasi MPOrpeccus;

UCTIOJIb30BaHNE CBOICTB JIMHEHHOW M KBAagpaTUYHOW (PyHKUMH M UX rpaduKoB mpH
peLIeHNH 3a1a4 U3 IPYTUX y4eOHBIX MPEIMETOB,

6) OBNaneHHE TEOMETPUYECKHM SI3BIKOM; Pa3BUTHE YMEHHUS HCIIOJIb30BaTh €ro s
OMHUCAaHUs MPEAMETOB OKPYXKAOLIEr0 MHPA, pPa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHHUI,
n300pa3uTENBHBIX YMEHHUH, HABBIKOB T€OMETPUUECKUX TOCTPOSHHIA:

ONEepPHPOBAHUE TMOHATUSAMH. (UIypa, TOYKA, OTPE3OK, MpsiMast, JIyd, JOMaHas, Yrod,
MHOTOYTOJIbHUK, TPEYTOJbHUK U YEThIPEXYTOJbHUK, NPSMOYTOJbHUK U KBaJpaT, OKPYKHOCTb U
KPYT, MPsIMOYTOJIbHBIN Mapajuienenunen, Kyo, map; n300pakeHrue u3ydaeMbIx QUryp ot pyku u
C MOMOILBIO JIUHENKU U LUPKYJIS,

BBINIOJIHEHUE U3MEPEHHUsI JUIMH, PACCTOSHUN, BEJIMYMH YIJIOB C MOMOIIBIO HHCTPYMEHTOB
JUTs1 U3MEPEHUN JJIMH U YTJIOB,

7) dbopMmupoBaHHE CHUCTEMATHYECKUX 3HAHWUN O TUIOCKHX (PUTypax W MX CBOWCTBAX,
MPEACTABICHUN O MPOCTEHUINX MPOCTPAHCTBEHHBIX TEJAX, Pa3BUTHE YMEHUN MOIAEIUPOBAHUS
peanbHBIX CHUTyalud Ha s3bIKE TIE€OMETPUH, HCCIENOBAHUS IOCTPOCHHOW MOJEIu ¢



UCTIOJNb30BAHUEM TE€OMETPHUYECKHMX TOHSATHA UM TeopeM, ammapara anreOpbl, perieHus
reOMETPUUYECKUX U MPAKTHYECKUX 3a7adu:

onepupoBaHue Ha 0a30BOM YPOBHE MOHSTHSIMH. PaBEHCTBO (UTYp, MApPaLIENbHOCTb H
NEePIEHINKYIIPHOCTD MPSMBIX, YTJIbI MEKAY NPSMBIMH, TEPTICHAUKYJISIP, HAKJIOHHAS, POSKIINS;

NPOBENEHHE OKA3aTeIbCTB B TEOMETPHH;

orepupoBaHue Ha 0Oa30BOM YPOBHE MOHITHAMU: BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOPA Ha YUCJIO, KOOPAMHATHI Ha MJIOCKOCTHY,

peleHne 3agad Ha HAXOXKICHHE T'€OMETPHUYECKHMX BEJMYMH (IJIMHA W PACCTOSHUE,
BEJIMYMHA YTJIa, TUIOIIA](b) IO 00pa3laM WM aJirOPpUTMaM,

8) oBiameHHME MPOCTEHINNMH CIIOCOOAMU TPENCTABJICHUS M aHAJIN3a CTATUCTHYECKHUX
JaHHBIX; (OPMHUPOBAHHME MPENCTABIEHUH O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM
MHpE M O pa3jM4yHBbIX Ccrnocodax HX M3YYEHHUs, O MPOCTEHINNX BEPOSTHOCTHBIX MOJEISX,
pa3BUTHE YMEHHI HM3BJEKaTh MH()OPMALMIO, MPEACTABICHHYIO B TaOJHMIaX, HA JUarpaMmax,
rpadukax, OMUCHIBATh U AHAIU3HPOBATH MACCUBBI YHCIIOBBIX JAHHBIX C TIOMOIIBIO MOIXOASIINX
CTATUCTHYECKUX  XapaKTePUCTUK, HCIOJNb30BaTh IMOHMMAHHE BEPOSTHOCTHBIX  CBOWCTB
OKPY>KAIOIIUX SIBJICHUN PU NPUHATUU PELIECHUN:

dopMupOBaHHE TPEACTABICHHS O CTATUCTHYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTU
CITy4alfHOTO COOBITHS,

peleHne NpocTeHInnX KOMOMHATOPHBIX 3a/1ad,;

OTIpeNeIeHNe OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

OLICHUBAHHE U BBIYHCIICHNE BEPOSTHOCTU COOBITHSI B MPOCTEHIIINX CIyHasiX;

HAJIMYME TPEACTABJICHUS O POJH MPAKTHYECKH [OCTOBEPHBIX M MAJIOBEPOSITHBIX
COOBITHH, O POJIH 3aKOHA OOJIBINNX YMCE B MACCOBBIX SIBJICHUSX;

YMEHHE CpPaBHUBATb OCHOBHBIE CTATUCTHYECKHE XapaKTEPUCTHKH, IOJNYYCHHbIE B
nporecce peIeHus MPUKIATHON 3a1a4H, U3YUSHHS PEabHOTO SIBJICHUS,

9) pasBuTHE YMEHHH NPUMEHSTh W3yUEHHBIE IIOHSITHUS, PE3YJIbTaThl, METOIBI IS
peLIeHHs 3a1a4 MPAKTHUECKOro XapakTepa 1 3a1a4 U3 CMEKHBIX AUCLUHUIUINH C UCIIOIb30BAHUEM
npu HEOOXOAMMOCTH CIPAaBOYHBIX MATEPHAJIOB, KOMIIBIOTEPA, IIOJIb30BAThCA OLIGHKOH U
NPUKAIKOW MPU MPAKTUIECKUX PacyeTax:

pacrio3HaBaHNUE BEPHBIX M HEBEPHBIX BBICKA3bIBAHUI;

OLICHUBAHHE PE3YJIbTATOB BBIUUCIECHHUH NP PELICHUH MPAKTUIECKIX 33124,

BBITTOJIHEHUE CPABHEHHSI YHCET B PEATTbHBIX CUTYALHSIX;

HCTIOJIb30BAHME YHCIIOBBIX BBIPAKEHUH NPU PEIICHUM MPAKTHYECKUX 3a1a4 M 3a7ad U3
OPYTuX y4eOHBIX MPEIMETOB;

pelLIeHne MPAKTUIECKUX 337124 C MPUMEHEHUEM MTPOCTEHIITNX CBONUCTB (puryp;

BBITTOJIHEHHE MPOCTEHIINX MOCTPOCHUH M M3MEPEHHMI HAa MECTHOCTH, HEOOXOAHMMBIX B
peaNbHOMN JKU3HU,

10) dopmupoBanre HMHGOPMAIIMOHHON U aNTOPUTMHUYECKONW KYJIBTYPBI, (POPMUPOBAHHE
NPEACTaBICHUSI O KOMIIBIOTEPE KaK YHHBEPCAIBHOM YCTpoOiicTBe 00paboTku uH(pOpManuy,
pa3BUTHE OCHOBHBIX HABBIKOB M YMEHUH HCIIOJIb30BAHUSI KOMITBEOTEPHBIX YCTPONCTB,

11) ¢popmupoBanue mpencraBieHrss 00 OCHOBHBIX M3y4aeMbIX MOHSTHSIX: MH(OpMALIHS,
ANTOPHUTM, MOJIEJIb - U X CBOICTBAX;

12) pa3BuTHE aNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOro ajisi mpodecCHOHaNbHOM
NESTEIbHOCTH B COBPEMEHHOM OOINECTBE, Pa3BUTHE YMEHHH COCTABHTH M 3aIHCATh aJTOPUTM
IUI. KOHKPETHOTO HCIIOHUTENS, (POPMHUPOBAHNE 3HAHUI 00 alrOPpUTMUYECKUX KOHCTPYKLHSX,
JIOTHYECKUX 3HAYEHHSX W ONEpalusx, 3HAKOMCTBO C OJHHUM M3 SI3BIKOB MPOrPaMMHUPOBAHHS U
OCHOBHBIMH aJITOPUTMUYECKUMU CTPYKTYPAMH - IMHEHHOM, YCJIOBHOU U LIMKJINYECKO,

13) ¢popmupoBanue ymeHuil popmanuzanuy U CTPYKTYPUPOBAHUS HHPOPMALIUH, YMEHHS
BBIOMPATH CIIOCOO MPENCTaBIEHHs JAaHHBIX B COOTBETCTBUU C ITOCTABJICHHOM 3a1aueii - TaOInIIE,
CXeMBI, TpauKy, AMArpaMMbl, C UCIOJIb30BAHUEM COOTBETCTBYIOLIMX MPOTPAMMHBIX CPEICTB



00paboTKM TaHHBIX

14) dopmupoBaHHEe HABBIKOB M YMEHHH O€30MacHOro M IIeNIECOO0OPA3HOro MOBEACHHUS
npu padoTe C KOMIBIOTEPHBIMH NporpaMMamMu U B HMHTepHeTe, yMeHHs COOMIOAaTh HOPMBI
UH(POPMALIMOHHON 3THKH U TPaBa,

15) nns cnenbix 1 C1abOBUASIINX OOYUAKOIIIXCS:

BJIAJICHHE TPAaBWJIAMH 3alUCH MaTeMaTH4YeCKUX (OPMYyJ M CHIELUANBHBIX 3HAKOB
penbedHO-TOUeUHO cucTeMbl 0003HaueHui JI. bpaiins;

BIAJICHHE TAaKTHJIbHO-OCS3aTENbHBIM  CIIOCOOOM — oOcnenoBaHMs W BOCTIPUSITHS
penbeHBIX HN300paKeHU MPEIMETOB, KOHTYPHBIX H300pa’k€HHI reoMeTpuuecKux (uryp u
T.IL;

YMEHHE YUTaTh penbedHble TpapuKu >JIEMEHTApHBIX (PYHKIUI Ha KOOPIWHATHOM
IUTOCKOCTH, MTPUMEHSITH CIIELHATBbHBIE TPUCIIOCOONEHHS 111 pebe(HOrO YepUeHNs;

BIaJICHNE OCHOBHBIM (PYHKLMOHAJIOM TNPOTPaMMbl HEBU3YaJIbHOIO AOCTyMma K
uHpopmaumu Ha oskpane IIK, ymeHue uHCHoOIB30BaTh NEPCOHANBHBIE TU(RIOTEXHUYECKHE
cpeacTsa MHPOPMALMOHHO-KOMMYHHUKALIHOHHOTO IOCTYTA CIIETBIMA 00yYarOIMMHCS,

16) nns oOyyaromuxcst ¢ HapyLUIEHUsIMU OMTOPHO-ABUTaTEIbHOTO alapara;

BJIAJICHHE CHENHAJbHBIMH KOMIBIOTEPHBIMH CPENCTBAMH IPEACTABICHUS MU aHAIN3a
IJaHHBIX M YMEHHE HCIOJIb30BAaTh NMEPCOHANBHBIE CPENCTBA OCTYNA C YYETOM JIBHIaTEJbHBIX,
peyenBUraTeIbHBIX U CEHCOPHBIX HAPYyIIEHUII,

YMEHHE HCIIOJIb30BaTh MEPCOHABHBIE CPENICTBA TOCTYTIA.

BrinyckHUK Hay4uTCsl B 5-6 Ki1accax:

e OmnepupoBaTh Ha 0a30BOM yPOBHE' TOHATHAMH: MHOXECTBO, 3J€MEHT MHOXECTBA,
MOAMHOKECTBO, MPUHAJIEKHOCT;

® 33/1aBaTh MHOXKECTBA MEPEUUCIECHUEM UX 3JIEMEHTOB;

® HaXOJUTh MepeceueHne, 00beIMHEHNE, TOIMHOXKECTBO B IPOCTEHIINX CHTYAIIHSX.
B noBcenHeBHOM JKU3HU U NIPU U3YUEHUU APYTUX MPEAMETOB:

® paCIO3HABATh JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHMSI.
Yucna

e OrmepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSMH. HATYPAJIbHOE HYHCJIO, LEJIOE HUCIIO,
OOBIKHOBEHHAsI IPOOB, AecITHYHAS APOOh, CMEIIAHHOE YUCTIO0, PALIMOHAIBHOE YUCIIO,

® CMOJb30BaTh CBOWCTBA YKCEN U MPaBUiia JSHCTBUI C PALlMOHATBHBIMHA YUCIAMH TIPU
BBITIOJIHCHUH BBIUYUCIICHUH;

® CIOJb30BaTh MPU3HAKU AEIUMOCTU Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYMCIEHUN U
PELICHUH HECJIOXKHBIX 3371aY,

® BBINOJHITH OKPYIJIEHHE PALIMOHAIIBHBIX YHCET B COOTBETCTBHUH C NMPABUJIAMU;

® CpPaBHHUBATb PALIHOHAJIBHBIE YHCIIA.
B noeceonesnoii sxcuznu u npu uzyuenuu Opy2ux npeomemos:

® OLICHUBATh PE3YJIbTAThl BBIUUCIECHUN MTPHU PEIISHUN MTPAKTUYECKHX 3a/1aY,;

® BBINOJHITH CPABHEHUE YHCEN B PEAJIbHBIX CUTYAITHsX,

® COCTaBJISITb YMCJOBBIE BBIPAKECHUS MPU PELICHUH MPAKTUYECKUX 3a7ad W 3a1ad U3
OpyTUx y4eOHBIX MPEIMETOB.
Cmamucmura u meopust 6eposmuocmeti

o [lpencraBnsiTh NaHHBIC B BHUIE TAOJIUI, TUATPAMM,

¢ yuTaTh UHGOPMALIUIO, TPEICTABJICHHYIO B BUJE TaOIHIIbI, TUATPAMMBI.
Texcmoswie 3a0auu

131¢ch 1 manee — PaCO3HABATH KOHKPETHBIE MPHUMEPHI OOLIUX MOHSTHI 10 XAPAKTEPHBIM MPH3HAKAM, BBIIOJIHSTH
JEHCTBHA B COOTBETCTBHH C ONPEACICHUEM H MPOCTCHIIMMHU CBONCTBAMH MOHATHH, KOHKPETH3HPOBATh IPHMEPAMH
O0IIHE MOHATHSA.



® pemarb HECJOXHbIE CIOKETHBIE 3aJadd Pa3HbIX THUIIOB Ha BCE apupMETHUECKHe
JICUCTBUS,

® CTPOUTh MOJENb YCJIOBHUS 3amayu (B BUAE TaOJHIBI, CXEMBbl, PUCYHKA), B KOTOPOH
JaHbI 3HAYSHHS ABYX U3 TPEX B3AUMOCBSI3aHHBIX BEJIMUNH, C LEJIBIO TIOUCKA PEIIEHUS 3a/1a4H;

® OCYIIECTBJSITH CIOCOO MOWCKA PEIIeHMs 3a7a4H, B KOTOPOM PacCy>KAEHHE CTPOUTCS
OT YCJIOBUS K TPeOOBaHMIO UJIH OT TPEOOBAHUS K YCIOBHIO,

® COCTaBJISITh IUIAH PEIIEHUs 3a/1a4H;

® BBIJEJATH 3TAIBI PELICHUS 3314,

® UHTEPIPETHPOBATH BHIYUCIUTEIbHBIE PE3YJIbTAThI B 3a/1a4€, HCCIENOBATD MTOJYYEHHOE
peleHue 3aad4my;

® 3HATh PA3JIMYHE CKOPOCTEH OOBEKTA B CTOSIUEH BOAE, MPOTUB TEUEHUS U IO TCUEHHIO
peKw;

® pemaTth 337aYU Ha HAXOXKACHHUE YaCTH YHCJIA U YHCIA 10 €r0 YacTH;

® pemaTh 337a4YU Pa3HbIX TUIIOB (Ha paboTy, HA TOKYTIKH, HA IBHXKEHHE), CBSA3BIBAOIIINX
TPH BEJIMYUHBI, BBIACISITh 3TH BEJIMYUHBI M OTHOIIEHHS MEXIYy HUMH;

® HAXOIUTh MPOLEHT OT YHCJA, YHCIO MO MPOLEHTY OT HEro, HaXOAWUThH MPOLIEHTHOE
OTHOIIEHHE IBYX YHCEJ, HAXOOUTh NPOLEHTHOE CHIKEHHE WM MPOLEHTHOE IOBBILICHNE
BEJINYHHBI,

® pelIaTh HECIOXKHBIE JIOTHIECKUE 3319l METOJOM PACCYKICHH.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

® BBHIBUTATh THUIOTE3bl O BO3MOMKHBIX MPEAEITbHBIX 3HAUYEHUSIX MCKOMBIX BEIMYHH B
3amade (nenaTh NPUKUAKY)
Haensonas eceomempus
T'eomempuueckue guzypuot

e OnepupoBarb Ha 0a30BOM YPOBHE MOHATUSAMU: (PUTYpa, TOUKA, OTPE3OK, NPsMasi, JIyd,
JIOMaHasi, yroJi, MHOTOYTOJIbHHK, TPEYTOJIBHUK U YeThIPEXYTOJIBHUK, MTPSIMOYTOJIBHHUK M KBAJIPaT,
OKPY>KHOCTb M KpPYT, MPSIMOYTOJIbHBIN mNapajuienenunesn, KyO, map. M3obpakaTe n3ydaemble
(uryphl OT pyKH U C TOMOIIBIO JIMHEHKH U LIUPKYJISL.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

® pelaTrh NPAKTUYECKHUE 33/1a4H C MPUMEHEHUEM MPOCTEHIITNX CBOWCTB UTyp.
Hszmepenus u evruucienus

® BBHINOJHATH HM3MEpPEHHE JUIMH, PACCTOSHHUM, BEIWYMH YIJIOB, C IOMOLIBIO
UHCTPYMEHTOB JIJIs1 U3MEPEHHI IJTHH U YIJIOB;

® BBIYUCIISTH IUIOLIAIN MPSIMOYTOJBHUKOB.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

® BBHIYUCIIITH PACCTOSHUSI HA MECTHOCTH B CTaHOAPTHBIX CHTYalUUsX, IUIOLIATH
NPSIMOYTOJIbHUKOB,;

® BBINOJHATE NMPOCTEHIINE MOCTPOSHHUS M U3MEPEHUS] Ha MECTHOCTH, HEOOXOIUMBIE B
peanbHOMN JKU3HU.
Hcmopus mamemamuxu

® OMUCBHIBATH OTHENIbHBIC BBINAIOLINECS Pe3yJIbTAThL, IMOJNYYSHHBIE B XOAE Pa3BUTHUS
MaTEMaTHKH KaK HayKH,

® 3HATh NMPUMEPHI MATEMATUYECKUX OTKPBITUH U MX aBTOPOB, B CBSI3M C OTEUECTBEHHON
Y BCEMUPHOHN UCTOPHUEN.
BbInyCKHHK NOJYYHT BO3MOKHOCTb HAYYHTBLCH B S-6 KJj1accax:
Dnemenmst meopuu MHOICECME U MAMEMAMUYECKOU T0UKU



e OmnepupoBaTh’ MOHSTUSMU. MHOXECTBO, XAPAKTEPUCTUKHM MHOXECTBA, DIEMEHT
MHOJKECTBA, MyCTOe, KOHEUHOE 1 OECKOHEUYHOE MHOYKECTBO, TIOJIMHOKECTBO, MPUHAJICKHOCTD,

®  OmpenensTh MPUHAJICIKHOCTD 3JIEMEHTA MHOXKECTBY, OOBEIUHEHUIO U MePECeUSHUIO
MHOXKECTB; 33J1aBaThb MHOKE€CTBO C TTOMOIIBIO MEPEUUCIICHUS 3JI€MEHTOB, CJIOBECHOTO OMHCAHUSI.
B noBcenHeBHOM JKU3HU U NIPHU U3YUEHUU APYTUX MPEAMETOB:

® paCIO3HABATH JIOTHYECKU HEKOPPEKTHBIE BBICKA3bIBAHMUS,

® CTPOUTH LEMOYKH YMO3AKJIFOYEHUH HA OCHOBE UCIIOJIb30BAHMSI TIPABHIT JIOTUKH.
Yucna

®  ONepUpPOBaTh MOHATUAMH. HATYPAJIbHOE YHCJIO, MHOXKECTBO HATYPAJbHBIX YHCE],
[eJI0e YUCJIO, MHOKECTBO LIEJIBbIX YHCEN, OOBIKHOBEHHAS APO0b, AeCITHYHAS TPOOb, CMEIIaHHOe
YUCJO, PALUMOHAJIBbHOE YHCJIO, MHOXXECTBO pPALMOHANBHBIX YHCEJ, T€OMETPUYECKas
UHTEPTIPETALNS HATYPAIbHBIX, LENIbIX, PALIMOHATBHBIX;

®  TIOHUMAThb U OOBSICHSITH CMBICIT TIO3UIIMOHHOM 3aMMUCU HATYPAJLHOTO YNCIIA,

®  BBIMIOJIHATH BBIUUCIEHHUS, B TOM YHCJIE C UCIMOJIb30BAHUEM MPUEMOB PALlMOHATBHBIX
BBIUUCJICHU, OOOCHOBBIBATH AJITOPUTMbI BBITIOJTHEHHS IEHCTBHIA,

®  UCHOJB30BAaThb MNpPHU3HAKU AenuMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u
MPOU3BENEHUsI YHUCENl TMPH BBHINOJHEHUH BBIYUCICHUN W PEIIeHWH 3a1a4y, OOOCHOBBIBATH
MPU3HAKH JIEJIUMOCTH,

®  BBIMIOJIHATH OKPYTJICHHE PALMOHAIBHBIX YHCEJ C 33JaHHONH TOUHOCTBIO;

®  YIOPSAIOYMBATH YHCIIA, 3AMMCAHHBIE B BUI€ OOBIKHOBEHHBIX M IECITUYHBIX APOOEii;

e Haxonutb HOJ] u HOK umncen u ucnonp3oBaTh UX MpU PEIICHUH 3374,

e  ONepUpPOBATH TMOHSITHEM MOJYJb YHCJIA, T€OMETPUYECKAss UHTEPIPETALUST MOIYJIS
YUCTIA.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

® TPUMEHSTH MpaBUIa NPHUONMKEHHBIX BBIYHCICHUN TPH PEUISHUH MPAKTHYSCKUX
3a/1a4 ¥ PEeIIeHNH 3a7a4 APYTUX y4eOHbIX MMPEeIMETOR;

®  BBHIMIOJIHATH CPABHEHUE PE3YJbTATOB BBIUUCICHUNW NPU PELUICHUH NPAKTHUYECKUX
3a/1a4, B TOM YUCJIe MPUOTHUKEHHBIX BBIYHCIICHU,

®  COCTaBJISITb YHUCJIOBBIE BBIPAKECHHUS W OLEHUBATh HMX 3HAYEHUS TPU PEIICHUH
MPAKTHYECKUX 3a/1a4 U 33/1a4 U3 APYTUX yIeOHBIX MPEIMETOB.
Ypasnenus u nepasencmea

e OmnepupoBaTh MOHSATHUSMH. PABEHCTBO, YHCJIOBOE PABEHCTBO, YPAaBHEHHUE, KOPEHb
ypaBHEHUs, PEIICHHE YPAaBHEHUS, YUCIOBOE HEPABEHCTRO.
Cmamucmura u meopust 6epossmuocmeii

e  OmnepupoBaTh MOHATHSIMH: CTOJOYATHIE U KPYTOBBIE TUATPAMMBI, TaOJIUIbI TaHHBIX,
cpenHee apupMETHIECKOE,

®  U3BJEKaTh, HHPOPMAIMIO, IPEACTABICHHYIO B TAOJIMIIAX, HA JUArpaMMax;

®  COCTaBJISITH TAONHIIBI, CTPOUTH AUATPAMMBI HA OCHOBE JTAHHBIX.
B noBcenHeBHOM JKU3HU U MIPHU U3YUEHUU APYTUX MPEAMETOB:

®  U3BJIEKATh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATL HHPOPMAIIHIO, MPEICTABICHHYIO
B TaOJIMIIAX U HA AWArpaMMax, OTPAXKAIOIIYIO0 CBOHCTBA U XaPAKTEPUCTUKH PEATbHBIX MPOLIECCOB
U SIBICHUH.
Texcmoswie 3a0auu

e Pemarh MpocThie U CIOXKHBIE 337a4H PA3HBIX THIOB, a TAKXKE 3aJa4M MMOBBIIIEHHOMN
TPYAHOCTH,

2 31ech M Jajee — 3HATh ONPEIEICHUE TIOHATHS, YMETh HOSCHATD €r0 CMBICI, YMETh HCIOJIL30BATh IIOHATHE H €10
CBOMCTBA NMPU NPOBCICHUH PACCYKACHUM, T0KA3aTCILCTB, PEIICHUH 3aa4.



®  HCIOJb30BATh PA3HBIE KPATKHE 3aIHCH KaK MOJIENU TEKCTOB CIIOXKHBIX 3a4ad IS
MOCTPOEHHMSI TOUCKOBOW CXEMBI U PEIIEHUs 3a/1aY;

®  3HAaTh U NMPUMEHATH 00a criocoba moucka permenns 3a1a4 (0T TpeOOBaHMS K YCIOBHIO
U OT YCJIOBHSA K TPeOOBaHUIO),

®  MOIEJIHMPOBATH PACCYKIEHUS MPH MMOMCKE PEIISHMS 3a7a4 C MOMOIIBIO Ipad-CXEMBI,

®  BBIICJSITH 3TAIBI PEIISHHS 3a]Ja41 M COZIEPKaHUe KKIOT0 3Tara;

®  UHTEpPIPETUPOBATH BBIYUCIUTENBHBIE PE3yJbTaThl B  3a/1a4e, HCCIEAOBATh
MOJIYY€HHOE PeLICHHE 3a0a4H,

®  2HAJIM3UPOBATH BCEBO3MOXKHBIC CUTYAIIMH B3aHMHOTO PACIIONIOKEHHS ABYX OObEKTOB
U W3MEHEHHE MX XapaKTEePUCTHK MPH COBMECTHOM IBHKEHHUHU (CKOPOCTb, BPEMs, PACCTOSHHE)
NPU PEeIleHUH 3a7a4d Ha JBUXKEHHE IBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHBOIOJIOMKHBIX
HATPaBJICHUSX;

®  HCCIIEZIOBAaTh BCEBO3MOJKHBIE CHTYALIMH MPH PEIICHUH 3a/1a4 Ha BUKCHHUE 110 PEKe,
paccMaTpuBaTh Pa3HbIE CUCTEMBI OTCUETA;

e pemarb pa3sHOOOpa3HBIE 3a1a4H «HA YaCTH,

e pemarb 1 OOOCHOBBIBATH CBOE PEIIEHHE 3a1a4 (BbIAENATh MATEMATHUECKYIO OCHOBY)
HA HAXOXJEHUE YaCTH YMCJIa M YHICIIa [0 €ro YaCTH Ha OCHOBE KOHKPETHOIO CMBICHA APOOH;

®  OCO3HaBaTb U OOBSICHATb MIEHTHYHOCTB 3a/1a4 PAa3HBIX THUIIOB, CBS3BIBAIOLINX TPHU
BEJIMYMHBI (Ha pabOTy, Ha TOKYNKH, HA JBIKEHHE), BBIACNSATH 3TH BEJIUYMHBI M OTHOIICHUS
MEXIy HHUMH, NMPUMEHSITh WX NPU PELISHHH 3a/1a4, KOHCTPYHPOBAaTh COOCTBEHHBIE 3aayuu
YKa3aHHBIX THIIOB.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

® BBJICJSITH NPU PELICHUH 3aJa4 XapaKTepPUCTUKH pacCMaTpUBAaeMOW B 3a1ade
CHUTyallud, OTJIMYHbIE OT PEATbHBIX (T€, OT KOTOPBIX a0CTParnMpoOBaANMCh), KOHCTPYHPOBATH
HOBBIE CHUTYyallMH C YY&TOM 3THX XapaKTePUCTUK, B YaCTHOCTH, INpPH PEIICHHH 3aj1ad Ha
KOHLIEHTPALUH, YIUTBIBATh MJIOTHOCTh BELIECTBA,;

®  pemarb U KOHCTPYHPOBATD 33]a4Hl HA OCHOBE PACCMOTPEHUS PeajIbHbIX CUTYALUil, B
KOTOPBIX He TPeOyeTCsl TOUHBIH BbIMUCIUTENbHBINA PE3yJIbTAT;

e  pelnarh 3a7a4d Ha JBM)KEHUE IO PEKe, paCCMaTPUBAs Pa3HbIE CHCTEMBI OTCUETA.
Haensonas eceomempus
l'eomempuueckue guzypu

e U3BnekaTb, HWHTEPHPETHPOBATH M  NpeoOpa3oBbiBaTh  HHPOpMALMIO O
reOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO HA YePTEXkKAaX;

e m300paxkaTb u3ydyaeMble (QUIYPEl OT PYKH U C TIOMOLIBIO KOMITBFOTEPHBIX
UHCTPYMEHTOB.
H3zmepenus u evryucienus

® BBHINOJHATH HW3MEPEHUE JJIMH, PACCTOSHUH, BEJUYMH YIJIOB, C IIOMOLIBIO
UHCTPYMEHTOB [IJIsl U3MEPEHHI IJTUH U YIJIOB;

®  BBUNCIATH IUIOIIAAN TPSIMOYTOJIbHUKOB, KBAaJAPaTOB, OOBEMBI MPSIMOYTOJBHBIX
napajuiesIenunea0B, KyOos.
B noBcenHEeBHO JKU3HU U TP U3YUEHUH APYTUX MPEIMETOB!

® BBUHCIATH PACCTOSIHUS HAa MECTHOCTH B CTAHAAPTHBIX CHTYaLUsX, IUIOLIATH
YYaCTKOB MPSIMOYTOJIBHON (hOPMBI, 00bEMbI KOMHAT;

®  BBHINOJHATh NPOCTEHIINE MOCTPOSHHUsS Ha MECTHOCTH, HEOOXOOUMBIE B PEajbHOM
KHU3HH,

®  OILICHMBATH Pa3MepPbl PEAbHBIX OOBEKTOB OKPYIKAIOIIErO MHUPA.
Hcmopus mamemamuxu

o XapakTepHu30BaTh BKJIAJ BBIAIOLINXCS MAaTeMaTHKOB B Pa3BUTHE MAaTeMaTHKU U
WHBIX HAYYHBIX O0JacTeil.



BeinyckHuK Hay4uTcs B 7-9 kaaccax:
Dnemenmst meopuu MHOICECME U MAMEMAMUYECKOU T0UKU

e OnepuposaTh Ha 6a30BOM ypOBHe® MOHSTHUAMH: MHOKECTBO, JI€MEHT MHOJKECTBA,
MOIMHO)KECTBO, IPUHA/IJIE)KHOCTD;

e  33jaBaTb MHOXXECTBA [EPEUUCIICHUEM UX BJIEMEHTOB,;

® HAXOIUTh MepecedeHne, 00beANHEHNE, TOAMHOKECTBO B IPOCTEHIINX CUTYALIUSX;

e omepupoBaTh Ha 0a30BOM YPOBHE IOHSTHSIMH. OIPEIENICHUE, aKCHOMa, Teopema,
J0Ka3aTeNbCTBO;

® T[IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI [JIsl TOATBEPIKIEHUS CBOMX BbICKA3bIBAHUI.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  HCMOJb30BaTh TIpaduUUecKOe MPENCTABICHUE MHOXKECTB JJISI OMMCAHHUS PEATbHBIX
NPOIIECCOB U SIBJICHUH, MTPH PELICHUH 331a4 IPYruX YIeOHBIX MPEIMETOB.
Uucna

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHITHAMHU. HATYypPaJbHOE YHCIIO, LIEJOE YUCIO,
OOBIKHOBEHHas1 [Jpo0b, HecsITHYHast JApoOb, CMemaHHas ApoOb, pPALMOHAIBHOE YHCIIO,
aprupMeTHIeCKHi KBapaTHBIN KOPEHb;,

®  LCMOJIB30BAaTh CBOMCTBA YNCEN U MPABUIIA NEHCTBUI MPU BBITOJIHEHUH BBIYUCICHUN;

®  HCIOJIb30BATh MPU3HAKHU AETUMOCTU Ha 2, 5, 3, 9, 10 npu BBIMOIHEHUHN BBIYMCIIEHUN
U peLIeHNH HeCJIOXKHbBIX 3a/1a4,

®  BBINOJHATH OKPYIJIEHHE pallMOHAIBHBIX YHCE B COOTBETCTBHUHU C ITPaBUIIaMU;

®  OLIGHMBATb 3HAYEHHE KBAAPATHOTO KOPHS U3 MOJOKUTENBHOTO LIEJION0 YNCIa;

®  pacro3HaBaTh pallOHAJIbHbIE U HPPALMOHAIbHBIE YUCIA,

®  CpaBHUBAaTh YMCIA.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  OLIGHUBATh PE3YJIbTAaThl BBIUNCICHUN MTPU PEIIEHNUH IPAKTUYECKUX 3a/a4;

®  BBINOJHATH CPABHEHHUE YHCEN B PEAJIbHBIX CUTYaLUsX;

®  COCTaBJISITh YMCIIOBBIE BBIPAXKEHUs IIPU PELIEHUH MPAaKTUUYECKUX 3a4ad U 3a7ad U3
APyTrux y4eOHBIX MPEIMETOB.
Toorcoecmesennvie npeobpazosaniis

®  BBHINOJHATH HECIOXKHBIE NPEeOOPa3OBaHUS U1 BBIYUCICHUS 3HAUYEHHH YHCIIOBBIX
BBIPQXKEHMH, COJEp’KallMX CTENeHH C HaTypaJbHbIM IIOKa3aTejeM, CTeNeHH C LeNbIM
OTpHULATENIbHBIM [T0Ka3aTeseM,

®  BBINOJHATH HECJIOXKHBIE MPEoOpPa30BaHMs LEbIX BBIPAKEHHH: PAaCKPBIBATh CKOOKH,
NPUBOIUTH MOAOOHBIE ClIaraeMble;

®  HCMOJB30BaTh (POPMYJIBI COKPALICHHOIO YMHOXEHMs (KBaApaT CYMMBI, KBaapaT
Pa3HOCTH, Pa3HOCTb KBAPATOB) MJIsl YIIPOIISHHS BBIYUCICHUN 3HAYSHHI BBIPAXKEHUIA,

® BBHINOJHATH HECJIOXKHbIE TpeoOpa3oBaHus IpPOOHO-IMHEHHBIX BBIPAKEHHHA U
BBIPAXKEHUH C KBaJIpaTHBIMU KOPHSMH.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  TIOHHMMAaTb CMBIC] 3aIIMCH YUCJIA B CTAHAPTHOM BUJIE,

e  omepupoBaTh Ha 0A30BOM YPOBHE MOHSITHEM CTAHIAPTHAS 3aIHCh YHCIIAY.
VYpaenenus u nepasencmsa

e onepupoBaTb Ha 0a30BOM ypOBHE MOHATHUSIMH. PAaBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHME, KOPEHb YpaBHEHHs, pelleHHE YyPaBHEHUs, YHCIOBOE€ HEPaBEHCTBO, HEPABEHCTBO,
pelleHne HepaBeHCTBa,;

3 .

31ech U Aajee — pacTo3HAaBaTh KOHKPETHBIC MPUMEPHI O0MIMX MOHITHI 0 XapaKTEPHBIM IMPHU3HAKAM, BBIIOIHITH
JEHCTBHA B COOTBETCTBHH C ONPEACICHAEM H MPOCTCHIIMMU CBOMCTBAMH MOHATHH, KOHKPETH3HPOBATh MPHMEPAMH
O0IIHE MOHATHSA.



®  MPOBEPSTH CIPABEAINBOCTD YUCJIOBBIX PABEHCTB U HEPABEHCTB,;

e pemwarb JUHEWHBIE HEPABEHCTBA M HECJIOXKHbIE HEPABEHCTBA, CBOISIIMECS K
JTMHEHHBIM,

®  pelarh CUCTEMbI HECJIOXKHBIX JINHEHHBIX YPaBHEHUH, HEPABEHCTB,

®  MPOBEPATH, SIBJISIETCS JIU JAHHOE YUCJIO PeIIeHNEeM YpaBHEHUs (HEPaBEHCTBA),

e  pemarh KBaApaTHbIC YpaBHEHUs 1O (GOpMyJie KOpHEH KBAAPATHOTO YPAaBHEHUS,

e 1300pakaThb pEIIeHUs] HEPABEHCTB U UX CUCTEM Ha YUCJIOBOH MPSMOM.

B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  COCTaBJSITH W pPeLIaTh JIMHEHHBbIE YPABHEHUS MPHU PELICHUH 3a/1a4, BOSHUKAIOIIUX B
APYTUX y4eOHBIX MpeIMeTax.

Dyuxyuu

e Haxoauts 3HaueHue QyHKIUH 110 3aJAaHHOMY 3HAUEHHUIO apTyMEHTa,;

®  HaxXOAWTh 3HAYEHHE apryMeHTa MO 3aJaHHOMY 3HAUEHUIO (PYHKIMH B HECIOXKHBIX
CUTyalHsX,

®  OnpeAeNsTh MOJOXKEHHE TOYKH IO €€ KOOpPAMHATAM, KOOPAMHATHI TOYKH MO €€
MIOJIOXKEHUIO Ha KOOPAMHATHOMN TUIOCKOCTH;

e 1o rpaduKy HaxoaWTh OOJACTb ONpPEAENICHHs, MHOMKECTBO 3HAYCHHH, HYJIH
(YHKUMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, TNPOMEXKYTKH BO3pacTaHWs M yObIBaHUS,
HanOoJIbIIee M HAMMEHbLIee 3HAYeHUS (PyHKINY,

e crpoutb rpad¥iK JIMHEHHOW QYHKIINY,

®  MPOBEPATH, ABJSIETCS JIM JaHHBIN rpaduk rpadukom 3axaHHON QyHKINH (JTMHEHHOH,
KBaJPaTHYHOH, OOpaTHOH MPOMOPLUOHAIBHOCTH);

e onpeaensaTh NPUONMKEHHBIE 3HAYEHHsI KOOPIWHAT TOYKH MEepeceueHus! rpadpukoB
dyHKLM;

e onepupoBaTb Ha  0a30BOM  YpPOBHE  MOHATHUSMH.  TOCJIEIOBATEIBbHOCTD,
apupMeTHIecKast MPOrpeccHs, FTeOMETPHUYECKAs IPOTPECCHS;

e pemarb 3a4a4d HAa TPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITb IOJIy4YeH
HETIOCPEACTBEHHBIM MOACYETOM 03 mpUMeHeHHs (OPMY.I.

B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  HCIOJb30BATh rPpaUKU PEATbHBIX MPOLIECCOB M 3aBUCHMOCTEHN Il ONPEAETICHHS HX
CBOWCTB (HanOoJbpIIMe W HAMMEHbIINE 3HAUEHUs, NMPOMEXKYTKH BO3pPACTaHUs M yOBbIBaHUS,
00JIACTH MOJIOKUTENBHBIX U OTPULIATENIbHBIX 3HAYSHUN H T.11.);

®  HCIOJb30BAaTh CBOMCTBA JIMHEHHON (QYHKUMH U ee rpaduK NMpH PEHICHUH 3a7ad U3
APyrux y4eOHbIX MPEIMETOB.

Cmamucmura u meopusi 6eposimuocmeil

e MHwmerp mpencraBieHHE O CTAaTHCTUYECKHX XaPaKTEPUCTHUKAX, BEPOSTHOCTH
CITy4alfHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

e pemarb MNPOCTeHIIME KOMOMHATOPHBIE  3aaddl  METOAOM  MpPsIMOTO U
OpPTaHU30BAHHOTO TIepedopa,

®  MPENCTaBJIITH JAaHHBIE B BHIE TaOJHUL, TUarpaMm, rpadukos,;

YUTaTh HHPOPMALIHIO, TPEACTABICHHYIO B BHJIE TAOIUIIBI, IUArPAMMBI, rpadukKa,;
OTIpeneNATh OCHOBHBIE CTATHCTUYECKHE XapaKTEPUCTUKH YHUCIOBBIX HAOOPOB;
OLICHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHINNX CITyHasiX;

UMETb NPEACTABICHNE O POJIM 3aKOHA OOJBIINX YHUCEN B MACCOBBIX SIBIICHHSIX .

B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  OILICHMBATH KOJHYECTBO BO3MOXKHBIX BAPHAHTOB METOAOM mepedopa,

® UMeTh MPEACTABICHHE O POJH MPAKTHUYECKH ITOCTOBEPHBIX M MAJIOBEPOSTHBIX
COOBITHA;



® CpaBHMBATb OCHOBHBIC CTATHUCTUYECKHE XAPAKTEPUCTHKH, TOJYYCHHBIE B MpoOIecce
peLeHnst MPUKIIATHON 3a1auH, U3YUYE€HHUS PEaIbHOTO SIBJICHHUS,

®  OILICHMBATbH BEPOSITHOCTb PEAIbHBIX COOBITHI U SIBIEHUI B HECIIOKHBIX CUTYALUSX.
Texcmosuvie 3a0ayu

e Pemarb HecnOXXHBIE CIOJKETHBIE 33/la4M PAa3HBIX TUIIOB HAa BCE apu(pMETHUECKHE
JICUCTBUS,

® CTPOHTHb MOJENb YCJIOBUS 3amadd (B BUAE TAaONMLBI, CXEMbl, PHUCYHKA WJIH
ypaBHEHUsI), B KOTOPOH IaHbl 3HAUEHUs NIByX U3 TPEX B3AMMOCBSI3aHHBIX BEJIHYWH, C LENbIO
TIOUCKA PEIICHHUS 3a/1a4H;

®  OCYIIECTBJIAATH CIOCOO MOWCKA PEIIeHHs 3a7a4i, B KOTOPOM PacCy KISHHE CTPOUTCS
OT YCJIOBUS K TPeOOBaHMIO UJIH OT TPEOOBAHUS K YCIOBHIO,

®  COCTaBJIATH IUIAH PELICHUS 3a/1a4H;

®  BBIICJSITH 3TAIbI PEIICHHS 3a1a4H,;

®  UHTEpPIPETUPOBATH BBIYUCIUTENbHBIE pPE3yJbTaThl B  3a1ade, HCCIENOBATh
MOJIYY€HHOE PELICHHE 3a1a4H,

®  3HATh pPa3JIMUUE CKOPOCTEH 0OBbEKTa B CTOSYEH BOAE, MPOTHB TEUEHUS U IO TEUESHHIO
peKw;

e  pearh 337a4d Ha HAXOXKIEHHE YaCTH YMCJIA M YHUCTIa 110 €ro YacTH,

e pemarb 3aadyd pa3HBIX THUNOB (Ha padoTy, Ha TMOKYIKH, Ha [IBIXKCHHE),
CBSI3bIBAIOINUX TPU BEJIWMYHHBL, BbIIEIATH 3TH BEJIUYHHBI U OTHOIIEHHS MEXIY HUMH;

®  HaXOAWTb MPOLEHT OT YMCIA, YUCJIO MO MPOLEHTY OT HEro, HaXOOUTh MPOLIEHTHOE
CHIDKEHHE WIJIM TIPOLIEHTHOE TIOBBIIIEHIE BETMINHBI,

®  pelarh HECJIIOKHBIC JIOTHYECKHE 331a41 METOJIOM PAaCCY KACHUH.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  BBJIBHIaTh THMIIOTE3bl O BO3MOXKHBIX IPEIENIbHBIX 3HAUEHHUSIX HCKOMBIX B 3ajaqe
BEJIMYMH ([1e1aTh MPUKUAKY ).
Ll'eomempuueckue guzypuot

e  onepupoBaTh Ha OA30BOM YPOBHE MOHSATHIMH F€OMETPHUYECKUX QUTYD;

e u3BJEKaTh MHQPOPMAIMIO O TEOMETPUYECKUX (PUrypax, NPEnCTaBICHHYI) Ha
YepTeskax B IBHOM BUJE,

® TPUMEHATH IUIA PEHICHUS 3a]a4 TeoMeTpHuecKue (akKThl, €CIH YCIOBHUS HX
NPUMEHEHHUs 331aHbl B SIBHOH (opMe;

e pemarh 337aYd HA HAXOXKICHHE TIEOMETPUYECKHUX BEIMYMH 1O o0paslaMm HIu
ANTOPUTMAaM.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  HCMOJb30BAaTh CBOHCTBA T€OMETPUYECKHX (UTYyp AN PEIleHHs THUIOBBIX 3aad,
BO3HHKAIOIINX B CUTYALHSIX TIOBCEAHEBHON KHM3HH, 3a1a4 MPAKTUIECKOTO CONEPIKAHMS.
Omuowenus

¢ OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSIMH. PaBEHCTBO (UTYp, paBHbIE QUTYPBI,
PaBEHCTBO TPEYTrOJBHHUKOB, MapajuIeNbHOCTh MPSIMBIX, MEPIEHANKYISPHOCTh MPSIMBIX, YIJIbI
MEXAY NPSMBIMU, TIEPIICHANKYJISIP, HAKJIOHHAS, TIPOCKLIUS.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  HCIOJB30BAaTh OTHOIIEHUS MJISl PELICHUs MPOCTEHIINX 3a7ad, BO3HHUKAIOIIUX B
peanbHOMN JKU3HU.
H3zmepenus u evruucienus

e BrmonHATE uU3MEpEHUE [UIMH, pACCTOSHUN, BEJUYMH YIJIOB, C IOMOIIBIO
UHCTPYMEHTOB JIJIs1 U3MEPEHHI IJTUH U YIJIOB;

® puUMEHATh (PopMyNBl mepuMerpa, IUIOmWAAu M 00BEMA, TUIOIANU TOBEPXHOCTH
OTAENbHBIX MHOTOTPAHHUKOB ITPH BBIUHCIICHUSIX, KOT/Ia BCE JAHHBIE UMEIOTCS B YCIIOBHH;



e npuMeHsATh TeopeMy lludaropa, 6a30Bble TPUTOHOMETPUIECKHE COOTHOIIEHHS AJIS
BBIYMCJICHUs IJINH, PACCTOSIHUMN, MJIOWAAEH B MPOCTEHIINX CIIy4dastX.
B nmoBcenHEeBHO JKU3HU U ITPH U3YUEHUH APYTUX MPEIMETOB!

®  BBUHCIATH PACCTOSIHMS HA MECTHOCTH B CTaHAAPTHBIX CHUTYalUsX, IUIOLIATH B
MPOCTEHIINX CIyYasx, MPUMEHSATh (POPMYJIbI B TPOCTEHIIINX CUTYalUsX B IOBCEIHEBHON JKU3HU.
Ll'eomempuueckue nocmpoenus

e MUzoOpaxaTe THNOBBIE TUIOCKHE (QUTYpBI U (UTYPBI B MPOCTPAHCTBE OT PYKH U C
MOMOII[bK0 HHCTPYMEHTOB.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  BBHINOJHATH MPOCTEHIINE IMOCTPOEHHUs] Ha MECTHOCTH, HEOOXOIUMBIE B pPealbHOU
JKU3HU.
T'eomempuueckue npeodpazoseanis

e  Crpouts purypy, CAMMETPUYHYIO TAaHHOH (PUType OTHOCUTEIBHO OCH M TOUKH.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  pacro3HaBaTh ABM)KEHHE OOBEKTOB B OKPYIKAIOIIEM MHUDE;

®  pacro3HaBaTh CUMMETPHYHBIE (PUTYPHI B OKPYIKAIOIEM MHpE.
Bexmoput u koopounamet na niockocmu

e OrnepupoBath Ha 0a30BOM YypOBHE TMOHATHUSIMH BEKTOP, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOPA HA YHCIIO, KOOPIUHATHI HA TUIOCKOCTH;

e onpemensaTh NPUONMKEHHO KOOPAMHATBI TOYKH MO €€ U300pakeHH0 Ha
KOOPAWHATHOMN MJIOCKOCTH.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  HCIOJB30BATh BEKTOPHI JUIsI PEIIEHHs MPOCTEHINNX 3a1a4 Ha ONpPeNeIeHNe CKOPOCTH
OTHOCHUTEJIbHOTO JABYIKEHHSI.
Hcmopus mamemamuxu

®  ONHCHIBATH OTNEJbHBIC BBIJAIOIIUECS PE3YJIbTAThl, MOJYYECHHbIE B XOAE Pa3BUTHUS
MaTeMaTHKH KaK HayKH,

®  3HATh NPUMEPbl MATEMATUYECKUX OTKPBITHH U HX aBTOPOB, B CBS3H C OTEYECTBEHHOMN
1 BCEMHPHOH UCTOpHUEH;

® [IOHMMATh POJIb MATEMATUKH B pa3BuTUU Poccum.
Metoasl MaTeMaTUKU

e BbIOMpaTh TOAXONAIIMHA HM3YYEHHBIA METOA MUl pEINeHUs] W3yYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a7ad;

¢ [PUBOAUTL MPUMEPbl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B  OKPY’KaKOLIEH
IEeHCTBUTENILHOCTH U IPOU3BEIEHUSIX UCKYCCTBA.
BbInyCKHHK NOJY4YHT BO3MOKHOCTb HAYYHTHLCHA B 7-9 KJ1accax:
Dnemenmsi meopuu MHOICECME U MAMEMAMUYECKOU T0UKU

e omepupoBaTh' TIOHATHAMM: oONpeneNeHHe, TeOpeMa, AaKCHOMA, MHOYXKECTBO,
XapaKTEPUCTHUKH MHOXKECTBA, SJIEMEHT MHOXECTBA, IIyCTOE, KOHEYHOE M OECKOHEuHOe
MHOXKECTBO, TOJMHOXECTBO, MPUHAIJIE)KHOCTD, BKIIFOUEHUE, PABEHCTBO MHOKECTB;

¢  u300pakaTh MHOXKECTBA M OTHOIIEHHE MHOXECTB C IIOMOLIBIO KPYroB Jiiepa,

®  ONpeAessTh MPUHAIJICIKHOCTD 3JIEMEHTAa MHOKECTBY, OOBEIMHEHUIO U MEPECEUEHHIO
MHOXKECTB,;

®  3amaBaTh MHOXKECTBO C ITOMOIIBIO NTEPEUHCICHHS JIEMEHTOB, CJIOBECHOTO OIMCAHMS,

43/:[ec1> H JAJIcE — 3HATh ONMPEACIICHUE MOHATHA, YMETh MOSICHATh €0 CMBICJL, YMETh UCIOIb30BATh MOHATUE H €T0
CBOMCTBA NMPU NPOBCICHUH PACCYKACHUM, T0KA3aTCILCTB, PEIICHUH 3aa4.



®  ONepUpPOBATH MOHSATHUSIMH: BBICKA3bIBAHNE, UCTHHHOCTDb M JIOKHOCTh BBICKA3bIBAHUS,
OTPHUIIAHUE BBICKA3bIBAHWIN, OMNEpPAllMN HAaJ BBICKA3bIBAHWSIMU. U, WU, HE, YCJIOBHbBIE
BBICKa3bIBAHMSI (MMILTUKALIHH);

®  CTPOWTb BBICKAa3bIBAHUS, OTPULIAHUS BICKA3bIBAHHI.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  CTPOWTH LETIOYKH YMO3AKJIIOYEHUH Ha OCHOBE UCIIOIb30BAHUS MTPABUJI JIOTHKH;

® HCMOJB30BaTh MHOXKECTBA, OINEPalUd C MHOXECTBAMH, WX rpaduiyeckoe
NPEACTaBICHUE TSl OMHUCAHUS PEAIbHBIX IPOLIECCOB U SIBJICHHI.
Yucna

®  ONepupOBaTh MOHITUSMH. MHOXECTBO HATYPAJIbHBIX YHCEN, MHOXECTBO LEJbIX
Yrce], MHOXXECTBO PAlMOHAJIBHBIX YHCEJT, HPPALMOHAIBHOE YHCJIO, KBaIpPATHBIA KOPEHb,
MHOKECTBO AEHCTBUTENIbHBIX YHCEJ, T'€OMETPHYECKass WHTEpPIpEeTalus HaTypalbHBIX, LENbIX,
PaLMOHABHBIX, 1EHCTBUTEIBHBIX YHCEI,

®  [OHMMATh M OOBSICHITH CMBIC] TO3MLMOHHOM 3aITUCH HATYPaJIbHOTO YNCIA,;

®  BBINOJHATH BBIYHICICHHS, B TOM YHUCIIE C UCTIOIB30BAHUEM MPHUEMOB PALIHOHAIBHBIX
BBIUUCIICHUH,

®  BBINOJHSITH OKPYIJIEHHE PAIIMOHAIBHBIX YHCEN C 3aJaHHON TOUHOCTBIO;
CpaBHUBATh PALIMOHAJIBHBIE U UPPALMOHAIBHBIE YUCIIA,
NPEACTaBIATh PALIMOHAIBHOE YUCIIO B BUAE AECATUIHOHN npodu
yIOPSIOYMBATH YHCIIA, 3AITUCAHHBIE B BUE OOBIKHOBEHHON M ECSITUIHOHN podu;
HaxonuTh HOJl 1 HOK uucen u ucnonb3oBaTh UX NMPU PEIICHUH 3a4a4.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

® MPHUMEHATh NpaBWiIa NPUOIIKEHHBIX BBMHCICHUN MPH PEIIEHUH MPAKTHYECKUX
3a/1a4 U peIIeHn  3a1a4 APYrux yueOHbIX IPEIMETOB;

®  BBHINOJHATH CPABHEHUE PE3yJITATOB BBIUUCIEHUH TPH PELIEHHH NPAKTHYECKUX
3a1a4, B TOM YHUCJIe MPUOIMKEHHBIX BBIUUCIICHUH,

®  COCTaBJATH M OLIGHUBATH YHCJIOBBIC BBIPAXKCHUS MPHU PELICHUH MPAKTHUECKUX 33124
U 33714 U3 APYTUX y4eOHBIX MPEIMETOB;

® 3amuChIBaTh M OKPYIJIATH YWCJIOBBIE 3HAYEHHs] PEAJbHBIX  BEIUYMH  C
UCIIOJIb30BAaHMEM PA3HBIX CUCTEM H3MEPEHUSI.
Toorcoecmesennvie npeobpazosaniis

®  ONepUpPOBATH MOHATUSIMH CTETICHU C HATYPAJIbHBIM ITOKA3aTENIEM, CTETICHU C LIEJTBIM
OTPHLIATENIbHBIM TIOKA3aTeNeM,;

®  BBHIOJHATH NPEOOpPa3OBaHMS LENbIX BBIPAKEHUN: NEHCTBHS C OXHOWICHAMH
(cnoxeHune, BBIUMTAHHME, YMHOXKEHHE), NEHCTBHA C MHOTOWICHaMH (CIIOJKEHHE, BBIYUTAHHE,
YMHOXKEHHE);

®  BBHINOJHATH PA3JIOKEHHE MHOTOWICHOB HAa MHOXHUTEIH OIHHUM H3 CHOCOOOB:
BBIHECEHHE 32 CKOOKY, TPYIIITUPOBKA, HCIIOJIBb30BaHIE (POPMYJT COKPALIEHHOTO YMHOXKEHUS,

®  BBIICIITH KBaJPaT CYMMBI U PA3HOCTH OJHOYJICHOB,;

®  pacKJIaAbIBaTh HA MHOKHTEJH KBaAPATHBIH TPEXUICH,;

®  BBHIOJHATH NPEOOPa3OBaHMs BBIPAKECHUH, CONEPKAIIUX CTENEHH C LEJIBIMH
OTPULATENIbHBIMU TIOKA3aTeJIMU, TEPEXOOUTh OT 3allUCH B BHAE CTENEHH C LEJIbIM
OTPHLIATENIbHBIM TIOKA3aTeNeM K 3aIUCH B BUzE Apodu;

®  BBHINOJHATH NpeoOpazoBaHus APOOHO-PALIMOHAIBHBIX BBIPAKEHUI: COKpALIeHHE
npobeii, mpuBenenue anredpandeckux Apodeii k o0IeMy 3HAMEHATENTI0, CIOKEHUEe, YMHOKEHHE,
nenenue anredpandecknx Apodeii, Bo3BeaeHue anredpandeckoi ApoOu B HATYPATBbHYIO U ENTYIO
OTPHULIATENIbHYIO CTETICHb;

®  BBINOJHATH NPEOOPA30OBAHUS BBIPAXKEHUHN, COAEPIKALINX KBAAPATHBIE KOPHU,
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®  BBICITH KBAAPAaT CYMMBI WJIM PAa3HOCTH ABYWIEHA B BBIPAXKEHHSX, CONEPIKAIINX
KBaJpaTHbIE KOPHH;

®  BBINOJHATH NPEOOPA3OBAHMS BBIPAKEHUH, CONEPIKAIIUX MOMYJIb.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  BBINOJHATH NPEOOPA3OBAHMS U NEHCTBUS C YNCJIAMU, 3aIMMCAHHBIMH B CTAHAAPTHOM
BUJIE;

®  BBHINOJHATH NPEOOpa3OBaHUs anreOpanvecKux BBIPAKEHUH NPU PELICHWH 3a1ad
APyrux y4eOHbIX PEIMETOB.
Vpasnenus u nepasencmea

®  ONepuUpOBATH IMOHATUSIMH. YpaBHEHHE, HEPAaBEHCTBO, KOPEHb YPABHEHUS, peEIleHUE
HEPaBEHCTBA, PABHOCHJIbHBIE ypaBHEHHs, O0JACTb OmNpeAeNieHHs] ypaBHEHUS (HEPaBEHCTBA,
CHCTEMBbI YPaBHEHUH HIJIH HEPABEHCTB),

®  pelarh JIMHEHHBbIE YPABHEHUS U YPABHEHHsI, CBOJMMBIE K JIMHEHHBIM C ITOMOLIBIO
TOKAECTBEHHBIX MTPeoOpa3oBaHUl;

e pemarb KBaApaTHbIE YPAaBHEHUS W YPaBHEHHs, CBOAMMBIE K KBAaJPAaTHBIM C
MIOMOIIBIO TOXK/IECTBEHHBIX NPE00Pa30BaHUIA;

e  pewarh APOOHO-TMHEHHBIC YPABHEHUS,

e pemartb NOPOCTEHINME  HUPPALUOHANBHBIE  ypaBHEHUS  BUAA «/ f(x)=a,

V7 () =42 (x);

e  pelnaTh ypaBHEHWs BUIA X = |

2

e  pemarb ypaBHEHHs CIOCOOOM Pa3IOKEeHUSI HA MHOYKHUTEIH U 3aMEHBI IEPEMEHHOM,;

L4 HUCIOJIb30BATh METOA HUHTCPBAJIOB AJI PCHICHUA LCIIbIX U I[pO6HO-paLII/IOHaJ'IbeIX

HEPABEHCTB,;
e  pelaTh JIMHEHHbIE YPABHEHMS U HEPABEHCTBA C MapaMeTPaMHu,
e  pelaTh HECJIOXKHBbIE KBAAPATHBIE YPABHEHUS C IAPAMETPOM;
®  pelaTh HECJIOXKHBIE CUCTEMBI JIMHEMHBIX YPABHEHUH C MapaMeTpaMuy,
[ ]

peuiaTe HECJIOXKHBIC YPABHCHNSA B LICJIbIX YUCTIaX.

B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

® COCTaBJATh U pEUIATh JIMHEHHBIE M KBAJAPATHbIC yPAaBHEHHs, YPaBHEHHs, K HUM
CBOZSIINMECS, CHUCTEMbl JIMHEHHBIX YPaBHEHWH, HEPABEHCTB NPU PEIICHHH 3a7ad JAPYTHX
yueOHBIX IPEAMETOB,

®  BBHINOJHATH OLEHKY MpPaBIONOAOOUS pPE3yJIbTAaTOB, MOJY4YaeMBbIX TPH PEIIEeHUH
JUHENHBIX U KBaAPATHBIX yPaBHEHUN M CUCTEM JIMHEHHBIX YPABHEHWI U HEPABEHCTB IpU
peLIeHNH 3a1a4 IPYTUX yueOHBIX MPEIMETOB,

e BbIOMpAaTh COOTBETCTBYIOINIME YPABHEHHUS, HEPABEHCTBA WM WX CHUCTEMbI IS
COCTaBJICHUS] MATEMATUYECKON MOJIENIN 3aJaHHON PeabHON CUTYalluy WK NPUKJIAJHON 33024y,

®  yMEThb UHTEPIPETUPOBATH MOJYUYEHHBIN MPH PEIIEHUH YPABHEHUS, HEPABEHCTBA WUJIH
CHCTEMBI Pe3yJIbTAT B KOHTEKCTE 3aJJaHHOH peallbHON CUTYaLluy WM TPUKJIAJHON 3a1a4H.
Dyuxyuu

® OmnepupoBaTh MNOHATHSAMH: (YHKIHMOHAJIbHAs 3aBHCUMOCTb, (QYHKOMS, Tpadux
¢byHKUMH, crocoObl 3amaHus (YHKIMH, aprYMEHT U 3HadeHHe (PyHKLUUH, 00JacTh ONMpeneeHHs
U MHOXECTBO 3HadeHMH (yHKIuH, HyIH (QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTE/HEUETHOCTD (DYHKIIHH;



®  CTpPOUTH rpaduku JIMHEHOH, KBaJpaTUYHOU byHKIMIA, oOpaTHOH
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k
NPONOPUUOHATBHOCTH, (PYHKLIUHU BUIA. y =d + 15 y=ax,y=3Yx, y= |x
X+

e Ha TpuUMepe KBAAPATHYHOW (PYHKIMH, HCIONB30BaTh mNpeodpa3oBaHust rpaduxa
(ynxuun y=f(x) nns mocrpoenus rpaduxos ynkumii y =af (kx+b)+c;

®  COCTaBJATb ypaBHEHHs NMPSIMOH MO 3aJaHHBIM YCIOBHSM. NMPOXOAALIEH depe3 ABe
TOYKH C 3aJaHHBIMH KOOPIWHATAMH, TMPOXOISINEH dYepe3 NaHHYI TOYKY H MapajulebHOM
JAHHOH NPSIMOM;

e  uccrenoBaTh (PyHKIUIO MO €€ rpaduKy;

® HaXxOAWTb MHOXKECTBO 3HAYEHMH, HYJH, TNPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTH KBaJIPaTUYHOHN (QyHKIIHH;

®  ONepupoOBaTh IMOHATHUSMH. IIOCJIEAOBATENIBHOCTD, apu(pMeTndeckas MpOrpeccHs,
reOMETPHUECKAast MPOTPECCHS,

e  pemarh 337a4d Ha apU(PMETHIECKYIO H TEOMETPHUECKYIO MPOrPECCHIO.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  JUTIOCTPUPOBATH C MOMOINBIO TpadyKa peasbHYI 3aBUCHMOCTD HIIH MPOLECC 1O UX
XapaKTEPUCTHKAM;

®  HCMOJb30BATh CBOWCTBA M rpadpuK KBAAPATHYHONH (PYHKLMHU MPH PEIISHUH 3a7a4 M3
APyTuX y4eOHBIX PEIMETOB.
Texcmosuvie 3a0ayu

®  pemarb NPOCThIE W CIOXKHBIC 33]a4l PA3HBbIX THIIOB, a TAKXKE 3aJa4 TOBBILICHHOM
TPYAHOCTHY,

®  HCIOJB30BAaTh PA3HbIE KPATKHE 3aIHCH KaK MOJIENU TEKCTOB CIIOXKHBIX 3a4ad IS
MOCTPOEHHMSI TOUCKOBOW CXEMBI U PEIIEHUs 3a/1aY;

®  pa3nu4aTh MOIENb TEKCTAa M MOJAENb PELICHUS 3a7ayd, KOHCTPYHPOBATb K ONHOM
MOJIENIN PEIICeHHUs] HECIOXKHOM 3a/1aui pa3Hble MOJENN TEKCTa 3a1a4H,

®  3HAaTh U NPUMEHATH 00a criocoba moucka pemenus 3aaad (0T TpeOOBaHMS K YCIOBHIO
U OT YCIIOBHSA K TPeOOBaHUIO),

®  MOIEJIHMPOBATH PACCYKIEHUS MPH MOMCKE PEIISHMS 3a7a4 C MOMOIIBIO Ipad-CXeMBI,

®  BBIICJSITH 3TAIbI PEIISHHS 3a]Ja41 M COZIEPKaHUE KAKIOT0 3Tara;

¢ yMeThb BBIOMPATh ONTHUMAJBHBIH METOA pEIIeHUs 3adadd M OCO3HaBaThb BBHIOOP
METO/a, pPacCMaTPUBATh pa3JUYHbIE METOMbI, HAXOAWUTh pa3HbIE PELICHUS 3aJaud, ecliu
BO3MOYKHO;

®  AHAJIM3MPOBATH 3aTPYIHEHHUS MTPU PELICHUH 337124,

®  BBHINOJHATH PA3JIMYHBIE MPEOOPA3OBAHMS NMPENIIOKEHHOW 3a1a4yH, KOHCTPYHUPOBATh
HOBBIE 3371a41 U3 JTaHHOH, B TOM YHCJIe OOpaTHBIE;

®  UHTEpPIPETUPOBATH BBIYUCIHUTENBHBIE pPE3yJbTaThl B  334ade, HCCIEAOBATh
MOJIYY€HHOE PELICHHE 3a1a4H,

®  2HAJIM3UPOBATH BCEBO3MOXKHBIC CUTYAIIMH B3aHUMHOTO PACIIONIOKEHHS ABYX OObEKTOB
U W3MEHEHHE MX XapaKTEePUCTHK MPH COBMECTHOM IBHKEHHUHU (CKOPOCTb, BPEMs, PACCTOSHHE)
IPU PeIleHNH 3a7a4d Ha JBHKEHHE IBYX OOBEKTOB KaK B OIHOM, TaK U B IPOTHUBOMOJIOKHBIX
HAIPaBJICHUSX;

®  HCCIIEZIOBATh BCEBO3MOJKHBIE CHTYALIMHU NMPH PELICHUH 3a/1a4 Ha BUKEHUE 110 PEKe,
paccMaTpuBaTh pa3HblEe CUCTEMBI OTCUETA;

e  pemarb pa3HOOOpa3HBIE 3a/1a4H «HA YaCTHY,



e pemarb 1 OOOCHOBBIBATH CBOE pPEIIEHHE 3a/1a4 (BbIIEIATh MATEMATUIECKYIO OCHOBY)
HA HAXOXKJEHUE YaCTH YMCJIAa M YHUCJIa [0 €r0 YaCTH Ha OCHOBE KOHKPETHOIO CMBICHIA APOOH;

®  OCO3HaBaTb U OOBSICHATH MIEHTHYHOCTB 3a/1a4 PAa3HBIX THUIIOB, CBS3BIBAIOLINX TPHU
BEJINYMHBI (Ha pabOTy, HA TMOKYNKH, HA JBIKEHHE). BBIACISTH STH BEJIUYHHBI M OTHOIICHUS
MEXIy HUMH, NPUMEHSATh WX NPU pPELIeHHH 3a71a4, KOHCTPYHpPOBaTh COOCTBEHHBIE 3aaay
YKa3aHHbBIX TUIIOB;

®  BJAJETh OCHOBHBIMU METO/IAMH PEIICHUS 3a/1a4 Ha CMECH, CILJIaBbl, KOHLICHTPALINY,

e  pemarh 3a1a4M Ha MPOLEHTHI, B TOM HYHUCIIE, CJIOXKHBIC MPOLEHTHI ¢ 0OOCHOBAHUEM,
UCTIOJB3YsI Pa3HbIE CIIOCOOBI,

®  pearh JIOTHYECKUE 33]a4l Pa3HbIMHU CIIOCO0aMH, B TOM HYHUCIIE, C ABYMS OJIOKAaMH H
¢ TpeMst OJIOKAMH JAHHBIX C TOMOIIBIO TaOJIHII;

e pemarb 3a7a4yd MO KOMOMHATOPHKE W TEOPUH BEPOSTHOCTEH HAa OCHOBE
UCTIOJIb30BaHMS H3YYEHHBIX METOJIOB U OOOCHOBBIBATH PEILEHHE;

®  pelarh HECJIOXKHBIE 337a41 IO MATEMAaTHYECKON CTaTUCTHKE,

® OBJIAAETh OCHOBHBIMH METOIAMM PEIICHUs CIOKETHBIX 3ajad. apu(pMeTHdyecKui,
anreOpanveckuii, mepeOOp BapHAHTOB, FTEOMETPUIECKUN, rpaUIeCKUi, MPUMEHSTh UX B HOBBIX
10 CPABHEHHIO C N3yYEHHBIMH CUTYALUSX.
B noeceonesnoii sxcusznu u npu uzyuenuu Opy2ux npeomemos:

® BBJICJSITH TNPU PELICHUH 3aJa4 XapaKTepPUCTUKH pacCMaTpUBaeMOW B 3amade
CHUTyallud, OTJIMYHBIE OT peaNbHBIX (T€, OT KOTOPBIX abCTParMpoBaCh), KOHCTPYHPOBATh
HOBBIE CHUTYyallMH C YY&TOM 3THX XapaKTePUCTUK, B YaCTHOCTH, INPH PEIISHHH 3ajgad Ha
KOHLIEHTPALIUH, YUYUTBIBATh INIOTHOCTh BEIECTBA;

®  pemarbh U KOHCTPYHPOBATD 33]a4l HA OCHOBE PACCMOTPEHUS PeajIbHbIX CUTYALUil, B
KOTOPBIX He TPeOyeTCsl TOUHBINH BEIYUCIUTEIbHBIN PE3yJIbTaT;

e  pelnarh 3a7a4d Ha JBH)KEHUE 10 PEKe, paCCMaTPUBas Pa3HbIE CHCTEMBI OTCUETA.
Cmamucmura u meopust 6eposimHocmeil

e  OmnepupoBaTh MOHIATUAMH. CTOJNOUATBIE U KPYTOBBIE THATPAMMBI, TaOJIHIbI JaHHBIX,
cpenHee apuMeTHUECKOE, MEANaHa, HAMOOJbIIee U HaNMEHbIIee 3HAYeHUsT BBIOOPKH, pa3Max
BBIOOPKH, TUCTIEPCHSI U CTAHAAPTHOE OTKJIOHEHHE, CIy4YaiHas H3MEHUYHUBOCTD;

e  u3BJEKaTh MHPOPMAIIUIO, IPEACTABICHHYIO B TAOIMIIAX, HA qUarpaMmmax, rpapukax;

®  COCTaBJATH TAOJHIBIL, CTPOUTDH AHArpaMMbl U rpaUKH HA OCHOBE NAHHBIX;

® OmepupoBaTh IOHATUSAMH. (AKTOpPHAN 4YHCNA, TEPECTAHOBKHM M COYETAHUS,
TpeyroybHuk [lackans,

®  MPHUMEHATH MPABIIIO MPOU3BEIACHUS NPU PEIIEHUH KOMOMHATOPHBIX 33/ad,;

®  ONepupoOBaTh TMOHATHAMHU. CIYYaiHBIA OMBIT, CJIy4alHBIA BHIOOp, HCIBITAHHUE,
3JIEMEHTApHOe Cly4aiiHoe coObITHe (MCXON), KJIACCHYECKOE OIpenesiecHue BEePOSTHOCTU
CJIy4aitHOTO COOBITHS, OTIEPALIUU HAJl CTyYaiHBIMH COOBITHSIMU,

®  MPEnCTaBJIITh HHYOPMALIHMIO C MOMOIIBIO KPYroB Jiiepa,

e  pearh 33/1a4M HA BBIUMCIICHUE BEPOSITHOCTU € MOJCUYETOM KOJHYECTBA BAPUAHTOB C
MOMOIIbE0 KOMOMHATOPUKH.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  U3BJIEKATh, HHTEPIIPETUPOBATh U NMPe0OPa30BBIBATE HHPOPMALIUIO, MTPEACTABICHHYIO
B Ta0nMuax, Ha Auarpammax, rpadukax, OTpakaroLIyr0 CBOWCTBA U XaPAKTEPUCTUKH PEabHBIX
MPOLIECCOB U ABJICHUM;

®  ONpeAeNsTh CTATUCTUYECKHE XapaKTEPUCTUKH BHIOOPOK MO TabyMIaM, TuarpaMMam,
rpaduKam, BBIMOJIHATH CPABHEHHUE B 3aBUCHMOCTH OT LIEJIN PEIICHUS 3a/1a4H;

®  OILICHHBATb BEPOSTHOCTb PEANbHBIX COOBITHH U SIBICHHI.
l'eomempuueckue guzypuot

e  OmnepupoBaTh MOHITHAMHU '€OMETPUIECKHIX (Uryp;



® U3BJIEKaTh,  UHTEPIPETUPOBATH U  NpeoOpa3oBbBaTb  WHPOPMALHMIO O
reOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO HA YePTEXkKAax;

® TPUMEHATb TreoMeTpudeckne (PaKThl [Jsl peIeHus 3amad4, B TOM HHUCIE,
NPEANONAraoIUX HECKOJIBKO LIaroB PeIleHHS,

e  (opmynupoBarh B MPOCTEHUIINX CIy4asix CBOWCTBA U MPU3HAKH PUTYP;

®  JIOKa3bIBATh F'€OMETPUIECKHUE YTBEPKACHNUS,

e BIaNeTh CTAaHAAPTHOH kiaccuukanmerd IUIOCKUX GUryp (TpeyrojibHUKOB U
YETBIPEXYTOJIbHIKOB).
B noeceonesnoii sxcuznu u npu uzyuenuu Opy2ux npeomemos:

®  HCIOJb30BATh CBOWCTBA FT€OMETPUICCKHUX (PUTYP IJIsI PEIIEHHS 3a1a4 MPAKTHYECKOTO
XapakTepa v 3aa4 U3 CMEKHBIX TUCLIUTLINH.
Omuowenus

e OmepupoBaTb TMOHSTUSMH. pABEHCTBO (uryp, pasHble (UIYPBL, PABEHCTBO
TPEYTOJIbHUKOB, MapajUIeIbHOCTh MPSIMBIX, MEPIEHANKYIAPHOCTb NPSMBIX, YIJIBI MEXIY
NpPSMBbIMY, TEPHEHAUKYJSIP, HAKJIOHHAs, NPOEKIHs, mnojodue ¢uryp, momodHble (urypsi,
NoJO0HBIE TPEYTOJNIbHUKHY,

e MpuMeEHATH TeopeMy Paneca M TeopeMy O NPONOPLUOHAIBHBIX OTpe3Kax IpHU
peLIeHnH 3a/1a4;

®  XapakTepHU3OBaThb B3aUMHOE pACIOJNIOKEHHE TPSIMOW M OKPY)KHOCTH, HIBYX
OKPY>KHOCTEM.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  HCIOJb30BATh OTHOLICHMS JJISI PELICHUS 33124, BO3HUKAIOIINX B PEATbHOMN JKU3HH.
Hszmepenus u evruucienus

e OmnepupoBaTb MPEACTABICHUAMH O JUIMHE, IUIOMAAH, OOb&EME Kak BEIMYHHAMH.
IIpumensate Teopemy Iludaropa, ¢opmynsl mmomany, o0béMa MPU PELUICHMH MHOTOLIATOBBIX
3ama4, B KOTOPBIX HE BCE JAaHHBIE MPEICTABJICHBI SBHO, a TPEOYIOT BBIUHCIEHUH, ONEPHUpPOBAThH
OoJee MHUPOKUM KOJTMUECTBOM (OPMYJT AJTUHBL, TUIOIIAAH, 00BEMA, BBIYUCIIATD XapaKTEPUCTHKU
koMOuHaImi Guryp (OKpy’>KHOCTEH M MHOTOYTOJIbHUKOB) BBIYHCISITH PACCTOSHUS MEXKAY
burypamu, IpUMEHATb TPUTOHOMETPHUECKUE (POPMYJBI Ul BBIYMCICHUH B OOJiee CIIOXKHBIX
CJIy4asix, MPOBOJUTH BIUYUCIIEHHUS] HA OCHOBE PABHOBEJIMKOCTH U PAaBHOCOCTABJICHHOCTH,

®  POBOIUTH MPOCTHIC BEIMUCICHNUS HA OObEMHBIX TENaX;

e  (opmymupoBarh 33Ja4M Ha BBIYUCIIEHUE JUIMH, IUIOMAAeH 1 00BEMOB M PellaTh HX.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  MPOBOIUTH BBIYUCIICHUS HA MECTHOCTH,

® pUMEHATb (OPMYJbl NMPHU BBMUCIEHUSX B CMEXHBIX YYEOHBIX MpeaMeTax, B
OKPY>KaroIleH NeNCTBUTENIbHOCTH.
l'eomempuueckue nocmpoenus

e UzobOpaxare reoMeTpudeckre GUrypbl MO TEKCTOBOMY U CUMBOJIbHOMY OITHCAHUIO;

e  cBOOOIHO ONEPUPOBATH YEPTEKHBIMH HHCTPYMEHTAMH B HECJIOJKHBIX CITYYastX,

®  BBINOJHATH IOCTPOEHHUS TPEYrOJbHHUKOB, MPUMEHSITb OTAENbHBIE  METOMBI
MOCTPOEHUN LUPKYJIEM U JIMHEHKON U NPOBOIUTH MPOCTEHLINE UCCICOBAHUS YUCTIA PELICHUN;

e  u300pakaTh THIIOBBIEC TUIOCKUE (PUTYPHI K OOBEMHBIE T€Ja C TTIOMOIIBIO MPOCTEHIIINX
KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  BBINOJHATH MPOCTEHIINE IMOCTPOSHHs] Ha MECTHOCTH, HEOOXONMMBIE B pPeajbHOMN
KHU3HH,

®  OIICHMBATb pPa3MepPbl PEAbHBIX OOBEKTOB OKPYIKAIOIIETrO MHUPA.
IIpeobpazosanus



e  OmnepupoBaTh MOHSITHEM ABIDKEHHS U IPE0Opa30BaHus MOAOOHS, BIaAETh MPUEMaMHU
nocTpoeHusi (PUryp C MCHOJIb30BAHHWEM IBIKEHUH M TNpeoOpa3oBaHUil monoOws, MPUMEHSTb
MOJIYYE€HHBIE 3HAHUS M OIBIT MOCTPOCHUN B CMEKHBIX MPEAMETaX U B PEAJbHBIX CUTYALHIX
OKPY’KaroIero Mupa,

e crpouth (urypy, mogoOHYIO NAHHOW, MONB30BATHCS CBOWCTBAMU MOMOOWS st
00OCHOBaHHUS CBOWCTB (uryp;

® TPUMEHSTHb CBOWCTBA [BIDKCHUU [JIsi MPOBENEHUS NPOCTEHINNX OOOCHOBAHMIA
CBOHCTB uryp.

B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

® TPUMEHSITh CBOWCTBA [BIKEHUH W TPHUMEHATb TonoOue sl TMOCTPOCHHHA U
BBIYMCJICHUH.

Bexmopst u kxoopounamer Ha nrockocmu

e OmepupoBaTb NOHATHSAMH BEKTOP, CyYMMa, Pa3HOCTb BEKTOPOB, IPOU3BEIACHHE
BEKTOpa Ha YHCJIO, YIOJ MEXAY BEKTOPAMH, CKAISPHOE MPOM3BEACHNE BEKTOPOB, KOOPIUHATHI
Ha IJIOCKOCTH, KOOPAHHATHI BEKTOPA,

®  BBHINOJHATH JEHCTBUS HAA BEKTOpPaMU (CIIOKEHUE, BBIYMTAHUE, YMHOXXEHHE Ha
YHCJIO0), BBIYUCIATD CKAJSIPHOE MPOU3BEAEHHE, ONPENENATh B MPOCTEHININX CIYHasix yrojl MEKIY
BEKTOPAMH, BBIIIOJIHATh PA3JIOKEHHE BEKTOPAa HAa COCTABJSIIOINIME, NMPUMEHSATh MOJyYeHHbIE
3HaHUS B (PU3UKE, MOJB30BATHCS (HOPMYJIOW BBIYHUCICHUS PACCTOSIHHA MEXIy TOYKAMH IO
W3BECTHBIM KOOPAMHATAM, UCIIONIB30BATh YPABHEHUS (PUTYp U peIIeHHS 3a1ad,;

® TMPUMEHSATH BEKTOPbl M KOOPAMHATHI ISl PEIICHUS TeOMETPUYECKUX 3a7ad Ha
BBIYUCIICHHUE JJIUH, YIJIOB.

B noeceonesnoii scuznu u npu usyuenuu Opyaux npeomemos:

®  HCMOJb30BATh IMOHSTHS BEKTOPOB W KOOPAMHAT JUI PELICHHs 3a1a4 Mo (pu3mkKe,
reorpaduu U IpyruM y4eOHbIM PEAMETaM.
Hcemopus mamemamuxu

e XapakTepH30BaThb BKJIAJ BBIJAIOIIMXCS MAaTEMATUKOB B PAa3BUTHE MATEMaTHKH H
WHBIX HAYYHBIX 00NacTel;

® [IOHMMATh POJIb MATEMATUKH B pa3BuTUU Poccum.

Memoowvr mamemamurxu

e MUcrnonp3ys W3y4YEHHbIE METOAbl, TPOBOANTH OKA3aTEIbCTBO, BBIOJHSITH
OTIPOBEPIKEHHE;

e  BbIOMpPATh M3YyUEHHBIE METONbI M WX KOMOWHAILMHM U PEIIEHHs] MaTEMAaTHYECKHX
3amad;

® HCMNOJB30BAaTh MATEMAaTHYECKUE 3HAHUS U1 ONHUCAHUA 3aKOHOMEPHOCTEH B
OKpY>KaroIel NeHCTBUTEIbHOCTH U TPOU3BEEHHUSX UCKYCCTBA,

®  IPHUMEHSTH npocTenimme NPOTrpaMMHbIE cpeacTsa u 3JIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPH PEIIEHIH MAaTEeMAaTHUECKUX 3a1ad.

2. Copep:kanue yueOHoro npeamera «MaremaTuxka»

CoaepxaHue Kypca MATeMaTHKH B 5—6 kiaaccax
HatypajibHbIe 4nC/Ia U HYJIb
HatypaabHbIiil psig 4HcesI H €ro CBOHCTBA
HatypanpHoe 4HCIO, MHOJKECTBO HATYypPaJbHBIX YHCEN W €ro CBOWCTBA, M300pa’keHHUe
HATYpaJbHBIX YMCEJ TOYKAMHM HA YHUCIOBOW MpsiMoi. Mcronp3oBaHHME CBOMCTB HATypaJbHBIX
4yyce NPU PELICHUH 3a4a4.
3anuch U YTeHHe HATYPAJILHBIX YHCEJ



Paznmuune mexny umppodn m ymcnoM. Ilo3MLMOHHAS 3amuCh HATYpPAJIbHOTO YHCIA,
NIOMECTHOE 3Ha4YeHHe LHU(PBI, paspsabl M KIACCHI, COOTHOIIEHHE MEXIy ABYMsI COCEIHUMHU
Pa3pAIHBIMU AMHULIAMY, YTEHUE H 3aMUCh HATYPAIBHBIX YHCEI.

OxpyriieHHe HATYPAJIBHBIX YHCeJI

Heobxogumocts okpyrienus. [IpaBuino oKpyriaeHust HaTypajJbHBIX YHCE.

CpaBHeHHe HATYPAJIBHBIX YHCeJl, CpPABHEHHUe ¢ Yucyiom 0

[TonsiTve 0 CpaBHEHUH YMCEI, CPABHEHHE HATYPAJIbHBIX YUCEI APYT C APYTOM H C HYJIEM,
MaTeMaTH4YeCKasi 3aIMCh CPABHEHHH, CTIOCOOBI CPAaBHEHHSI YHCE.

JleHCTBHS ¢ HATYPAJIBHBIMH YHCJIAMH

CnoxeHne M BBIYUTAHUE, KOMIIOHEHTBI CIIOKEHHMS M BBIYUTAHUSA, CBSI3b MEXKIY HUMH,
HAXOXKIACHWE CYMMbI M Pa3HOCTH, U3MEHEHHE CyMMBI U Pa3HOCTH MPU U3MEHEHUU KOMIIOHEHTOB
CJIO’KEHUS! M BBIYUTAHUS.

YMHOXEHUE W JeJIeHHe, KOMIIOHEHTbl YMHOXKCHUS U JACJICHHs, CBSI3b MEXIY HHMU,
YMHOJKEHHE M CJIO)KEHHE B CTOJIOWK, NIEJIEHHE YrOJIKOM, MPOBEPKAa pe3ysibTaTa C MOMOIIBIO
NPUKUIKA 1 OOPaTHOTO AEHCTBHUS.

IlepemecTUTENbHBIE W COYETATENBHBIA  3aKOHBI  CJIOXKEHHS W YMHOXEHUS,
pacIpeneNuTeNbHbI 3aKOH YMHOXEHHSI OTHOCHTEIIBHO CIIOXKEHUS, 00OCHOBAHUE AleOPUMMO8
8bINOIHEHUSL ApUPMEeMUUECKUX Oeiicmauil.

CreneHb ¢ HATYPAJBLHBIM MOKa3aTeJeM

3amuce yncia B BUIE CyMMBI Pa3psAHBIX CJIAra€MbIX, TIOPSIIOK BBITIONHEHUS NEHCTBUH B
BBIPAKEHHSIX, CONEpPIKAIIUX CTENeHb, BBIMUCIEHHE 3HAYCHUH BBIPAXKEHUH, COAEpIKALINX
CTETICHb.

YucsoBbie BbIPAKEHUS

UmncnoBoe BbIpaXKEHUE M €r0 3HAUEHHUE, OPSIOK BITOJIHEHHS AEHCTBUH.

JlejieHne ¢ 0CTATKOM

JleneHne ¢ OCTATKOM Ha MHOMKECTBE HATYPAJIbHBIX YHCEN, CBOliCmea oOenenus ¢
ocmamrom. IIpakTHuecKue 3a1a4u Ha JIEIEHUE C OCTATKOM.

CBolicTBa U IPU3HAKH JEJTHMOCTH

CBOICTBO OeNMUMOCTH CyMMBI (pa3HocTH) Ha uncio. [IpusHaku nenumoctu Ha 2, 3, 5, 9,
10. Ilpusnaxu oenumocmu uva 4, 6, 8, 11. /lokasamerscmeo npusnaxos oenumocmu. PenieHue
NPAKTUYECKUX 3371a4 C IPUMEHEHHUEM NMPU3HAKOB ASTUMOCTH.

PaznosxeHne YHCJIAa HA POCThIE MHOKHTEIH

IIpocTeie 1 coCTaBHBIC YNUCTA, peutemo Ipamocgend.

PaznokeHne HaTypaJbHOrO YHCIa HA MHOXKUTEIH, PA3JIOKEHNE Ha MPOCThIE MHOMKHUTEIIH.
Konuvecmso oOenumeneii uucia, aneopumm pasiodceHusi YUcia HA NpOCHvie MHOICUMENU,
OCHOBHASL MeopemMa apuhmMemuxi.

Aunredpanyeckue BbIPAKEHHs

Ucnonp3oBanne Oyks At 0003HAUEHUS YHCEI, BEIUUCICHNE 3HAUEHUS anreOpaniecKoro
BBIPAKEHUsI, MPUMEHEHHE aNreOpanvecknux BBIPAKEHHWN I 3aIUCH CBOWCTB apuU(pMETHUECKUX
neicTBuH, mpeodpasoBaHne anreOpanuecKnux BbIPAKEHUH.

JleIuTEeIH U KPAaTHDbIE

Jlenurtenb U €ro CBOMCTBA, OOIIHMI MeuTenb ABYX U Oojiee uucen, HauOoNbIui o0muii
JETUTENb, B3aMMHO MPOCTHIE YHCIIA, HAXOXKACHHEe Hanbombimero obmero nexurens. Kparnoe u
€ro cBoOIicTBa, o0Ilee KpaTHOEe ABYX M OoJjiee YuCelN, HauMeHblnee o0Imee KpaTHOE, CIOCOObI
HAXOJKICHUS HAMMEHBIIEro 00IIero KpaTHoro.

Jpoon

OO0bixkHOBeHHBbIE APO0H

Jonsi, 4actb, ApoOHOe umcio, ApoOb. JIpoOHOe HYHCIO Kak pe3ysibTaT eNeHUs.
[IpaBunbHBIE M HEMPaBWIbHBIE APOOH, CMEIIaHHas IpoOb (CMELIaHHOE YHCIIO).



3anuck HaTypaJbHOTO YMCHA B BUAE ApoOU ¢ 3aJaHHBIM 3HAMEHATeleM, peodpa3oBaHne
CMEIaHHOH MpoOu B HEMPABUJIBHYIO ApOOh U HAOOOPOT.

[Ipusenenue npobeii k obmeMy 3HameHate0. CpaBHEeHHE OOBIKHOBEHHBIX APOOEH.

Cnoxenne © BbUUTaHHE OOBIKHOBEHHBIX JpodOell. VYMHOXEHME H  ACJICHHE
OOBIKHOBEHHBIX TPOOEH.

Apudmerndeckue nefCTBHsI CO CMEIIAHHBIMHU IPOOSMH.

Apudmernueckue neficTBus ¢ IPOOHBIMHU YUCIAMH.

Cnocobwr payuonanuzayuu 6s14ucIenUil U UX NPUMEHEHUe NPU BbINOIHEHUU OetCmEUil.

JecsaTHUHBIE APOOH

Henas u npobHast wactu pecsatuaHoi apodu. [IpeoOpasoBaHme AECATUUHBIX ApPoOei B
oObikHOBeHHBbIE. CpaBHEHHME HeCATUYHBIX ApoOell. ClokeHHe M BBIUUTAHHE OECATUYHBIX
apobeit. OkpyrieHHe necATUYHBIX ApoOeil. YMHOXKEHHEe U JelieHHEe NEeCATUYHBIX ApoOeil.
IIpeobpazosanue 06vikHOGeHHBIX Opodeil 6 OecsimuyHvle Opodu. Koneunvie u OeckoHeuHvie
Odecsimuynvie Opoou.

OTHomeHne AByX YHCeJ

Macmtad Ha mmane u kapre. Ilpomopumm. CBoiicTBa mpomopuuii, MpPUMEHEHHE
MPONOPLUI U OTHOLICHUH NPH PELICHUH 3a4a4.

Cpennee apudpmeTnyecKoe 4uces1

Cpennee apudmerndeckoe nByx uncen. MzodpakeHne cpennero apupMeTnieckoro aByx
4YyCeJl Ha 4YUCIOBOM mNpsAMON. PelleHMe NpakTHMYEeCKUX 3aAad C MNPUMEHEHHEM CpPEedHEro
apugpmernyeckoro. Cpednee apugmemuyeckoe HeCKOIbKUX YUCE.

IIpoueHTnI

ITonsiTue mnpoueHTa. Berducnerne NPOLIGHTOB OT YWCIA M YHCIA O H3BECTHOMY
NPOILICHTY, BBIPAKEHHE OTHOLIEHHs B MPOILEHTax. PelerHne HeCIOKHbIX MPAKTUIECKUX 3a/1a4 C
MPOLICHTaMH.

JAuarpamMmmel

Cronbuarele W KpyroBble nuarpaMmbl. l3BneueHne wuH(pOpMAMK W3 OHACPAMM.
H3zobpasicenue ouazpamm no 4ucio8simM OAQHHBIM.

PaunonanbHbie Yncaa

Hoso:xkuTeIbHBIE H OTPHLATEIBHBIE YHCJIA

N3o0paskeHne yucen Ha YUCIOBOM (KOOpAMHATHON) npsimoli. CpaBHeHHe uncen. Monyb
YHciia, T€OMETPUUECKas HHTeprpeTauus Monyist uucna. JeHCTBUS € TOJOXHUTEIBHBIMH U
OTPHULATEIbHBIMU YHCIaMU. MHOKECTBO LIEJIbIX YUCET.

Ilonsitne o pauuoHanabHOM 4Hcae. [lepsuunoe npeocmaenenue 0 MHOICECHGE
payuonanvueix yuce. JIENCTBUs C palMOHATBHBIMU YHUCIAMHU.

Pemenue TeKCTOBBIX 3a1a4

EnuHunbl u3MepeHuWii: UIMHBIL, TUIOMIAAU, O0BEMA, MAacChl, BPEMEHH, CKOPOCTH.
3aBHCUMOCTH MEXAY €IUHUIAMHU HW3MEPEHUs] KaKIOW BEIMYMHBL 3aBHCUMOCTH MEXAY
BEJINYMHAMHU. CKOPOCTb, BpPEMs, PACCTOSHUE, IPOU3BOAUTENILHOCTb, Bpems, padoTta; IeHa,
KOJINYE€CTBO, CTOUMOCTb.

3anaun Ha Bce apudMeTHIECKHE AeHCTBHS

Pemenne TekcTOBBIX 3a1a4 apudpmMeTndeckiuM criocoboM. Mcnonb3oBanue Tadnui, cxem,
YepTeKeH, APYTruX CPEACTB MPEACTABICHHS JAHHBIX NIPU PEIICHUH 3a1a4H.

3apaum Ha ABH:KeHHe, pA0OTY M MOKYNKH

Pemenne HeCNIOXHBIX 3alad Ha JBWKEHHE B TPOTHUBOINOJOXKHBIX HAIPABICHUAX, B
OHOM HAIPaBJICHUH, ABIDKEHHE MO PeKe MO TEYCHHIO M MPOTUB TEYCHHUs. PemeHue 3amad Ha
coBMecTHYIO paboty. [Ipumenenue npodeii mpu pereHnn 3a1ad.

3agauu Ha yacTH, 10JIH, TPOLEHTHI

Pemenne 3ana4y Ha HaXOXKIASHUE YaCTH YMCIIA M YHCJIA TIO €ro JacTH. Pemenune 3agay Ha
NPOILEHTHI U fonu. [IpuMeHeHne nponopuuii py pemeHny 3a1adq.



Jlornueckue 3axaun

Pemrenne HECNOXHBIX JIOTMYECKUX 3amad. Peutenue jno2uveckux 3a0ay ¢ HOMOUbIO
epagpos, madauy.

OcHoBHBbIE MeTOAbI pelIeHHs] TEKCTOBBIX 3aJa4: apupMeTHyuecKuil, mepedop
BapUAHTOB.

Harnsipnas reomerpust

Qurypsl B oKkpyxaromemM Mupe. HarmsnHeie nmpencrasnerns o GUrypax Ha IUIOCKOCTH:
npsiMasi, OTPE30K, JIy4, yroJl, JOMaHast, MHOTOYT'OJbHHK, OKPYKHOCTb, KPYT. UeThIPeXyTrolbHUK,
NPSIMOYTOJIbHUK, KBaapaT. TPeyroNbHUK, 6U0b! mpey2onvHuKo8. [Ipasunsvrsie MHO20Y20NbHUKY.
H300paskeHne OCHOBHBIX T€OMETPUIECKUX PUTYD. B3aumnoe pacnonooicenue 08yx NPsAMbIX, 06YX
OKPYICHOCMEH, NPAMON U OKpyocHocmy. JInuHa oOTpe3ka, JOMaHOW. EAuHuLBI uU3MepeHus
nuHbl. [locTpoenue oTpeska 3aaanHoM quiMHbL. Bunel yrinos. ['pagycHas mepa yraa. M3mepenue
U TIOCTPOEHUE YIIIOB C MOMOIIBIO TPAHCIIOPTHUPA.

ITepumerp wmHOroyrompHuka. [loHsTHe TUIOmANM (UTYPBL, EOUHHULBI H3MEPEHUs
wiomwaau. Inomane npsimoyroipauka, kBagparta. [IpubmmkeHHoe u3Mepenue miomanu Guryp
Ha kyetuatoil Oymare. Pasnosenuxue guaypuot.

Harnsgaele mnpencraBieHuss O MPOCTPAHCTBEHHBIX (urypax: Kyd, Mapajuiesenunen,
npusMa, mupaMuzaa, map, chepa, KoHyc, muwmHAp. M3o00paxkeHne NMpOCTPaHCTBEHHBIX (UTYP.
Ilpumepuvr  cevenuii. Mnoeoepannuru. Ilpasunenvie mnococpannuxu. IlpuMepbl pa3BepTOK
MHOTOTPaHHHUKOB, [IMJIMHPA U KOHYCA.

[Mousitue o6bpema; equHUIBI 00beMa. O0BEM MPSIMOYTOJIBHOTO MapalieNienuneaa, kyoa.

ITonsitme o pasenctBe ¢uryp. LleHTpanbHas, oceBas M 3€pKaJbHAS CHMMETPHH.
Hzo0pakeHne CUMMETPUYHBIX QUTYP.

Pemenne npakTudeckux 3amad ¢ NPUMEHEHHEM MTPOCTENUIINX CBOHCTB (uryp.

HcTopust MaTeMaTuKH

Lossnenue yughp, 6yxe6, uepoenughos 6 npoyecce cuéma u pacnpeoeneHus NPOOyKmoe8 Ha
Jpeenem brusicrnem Bocmoxe. Cesze ¢ Heonumuueckoii peeonioyueil.

Pooicoenue wecmuoecamepuunoii cucmemvr cuucnenus. Iosenenue oecsmuynoii 3anucu
uycen.

Pooicoenue u pazeumue apupmemuru namypanensix yucen. HOK, HOJ[, npocmeie uucna.
Pewemo Spamocghena.

losenenue nyns u ompuyamensHuix yucen 6 mamemamike opesnocmu. Pons /[uopanma.

Houemy (—1)(—1) =+1?
Jlpobu e Basunomne, Feunme, Pume. Omxpuvimue Oecamuunvix Opobeil. Cmapunnvie

cucmemsl mep. /lecamuynvie Opodu u mempuueckas cucmema mep. JI. Maenuyxuii.

Coaep:kaHue Kypca MaTeMaTHKH B 7-9 KJiaccax
Aarebpa

Yucaa

PanunonanbHble YHCIA

MHoxecTBO pauMoHanbHbIX uucen. CpaBHeHHE palMOHANbHBIX uucen. JlelcTBus c
pPaLMOHATBHBIME YHCIaMH. [Ipeocmaeneniie payuoHanbuo20 Yucia 0ecamuynoi opoosio.

HppaunonajbHbie YHCaA

IlonaTtue uppauuoHanbHOro uncia. Pacno3nasanue nppauroHanbHbIX ducen. [Ipumepsr

JoKas3aTeabcTB B anrebpe. MppanmoHanIbHOCT qncna\E . IlpumeHeHHUEe B TEOMETPUH.

Cpasnenue uppayuonanvnsix yucen. Muojcecmeo OeticmeumensHuIx Yuce.l.



ToxnecTBeHHbIE IPeodpPa3oBaHUA

YucnoBbie U OYKBeHHbIE BbIPAKEHHS

Bripaxxenue ¢ nepemeHHol. 3HaueHue BbipakeHus. IloacTaHoBka BhIpakeHUN BMECTO
NEePEMEHHBIX.

Lleabie BbIpaReHust

Crenenp ¢ HaTypajJbHBIM TIOKa3arejeM U e€ cpoiicTBa. IIpeoOpa3oBaHusl BBIpaKEHUH,
COZEPIKALINX CTETIEHHU C HATYPAJIbHBIM ITOKA3aTeNEM.

Onnounen, MHorowieH. JIeHCTBUS C OOHOWIEHAMH M MHOTOWICHAMH (CIIOXKEHHUE,
BBIYUTAHUE, YMHOXeHHE). POpMYJITBI COKPAIIEHHOTO YMHOKEHHS: PA3HOCTh KBaPaTOB, KBAIPaT
CYMMBI U pa3HOCTH. PasznokeHne MHOrOWIeHa HA MHOJKUTENH: BbIHECEHHE OOIIEro MHOMKUTENS
3a CKOOKH, epymnupoexa, npumenenue Qopmyn COKpawénno2o ymuodicenus. Keaopammuviii
mpéxunen, paiodjcenue Keaopamno20 mpeéxuiena Ha MHONCUMEH.

JIpo0HO-paOHAIbHBIE BHIPAKEHUS

Crenenp ¢ uenbiM mokaszateneM. IIpeoOpasoBanue AIpOOHO-TMHEWHBIX BBIPAKEHUN!
CJIOKEHHE, YMHOXEHUE, neneHne. Anreedpanueckas opods. Jlonycmumsie 3HAYEHUs NePEMEHHbIX
6 Opobno-payuonansusix evipadicenusx. Cokpawenue aneebpauveckux Opooeil. llpueedenue
anzedpauveckux Opodeii k odugemy 3Hamenamento. /leiicmeus ¢ ancedpauveckumu OpooOAMU:
ClI0dICeHIe, BLIYUMAHUe, YMHOJICEH e, OeNieHle, 6036e0eHIe 8 CIENEHb.

IIpeobpazosaniie gvipadicenil, COOEPACAUUX 3HAK MOOYIIA.

KsaaparHbie kopHu

Apudmernueckuii kBaapaTHbli KopeHb. IIpeoOpa3zoBaHMe BBIPpAKEHHH, COAEPIKALINX
KBaJpaTHbIE KOPHU. YMHOXEHHE, MAEJICHUE, BbIHECEHHE MHOXKHTENS H3-TI0J 3HAKa KOpPHS,
BHECeH e MHOJICUMENS OO 3HAK KOPHL.

YpaBHeHHUsI M HEPABEHCTBA

PasenctBa

Umncnosoe paBeHCTBO. CBOHCTBA YHCIOBBIX PABEHCTB. PABEHCTBO C MEPEeMEHHOM.

YpaBHeHus

ITonsiTue ypaBHEHUST W KOpHS ypaBHEHUs. [Ipeocmaénenue O PpaGHOCUTbHOCHIU
ypasnenuii. Obaacme onpeoeneHus ypasHenus (001acms OONyCMUMbIX 3HAYEHUT NePEMEHHOT).

JInHeliHOe ypaBHEHHE H ero KOPHHU

Pemenne nuueliHbIX ypaBHeHUH. Jlumeiinoe ypasnenue c napamempom. Konuuecmeo
KOpHeil auneiino2o ypasnuenus. Pewenue nuneiinvix ypasnenuii ¢ napamempo.

KBagpaTrHoe ypaBHeHHe U €r0 KOPHH

KBanpatHeie ypaBHeHuws. HenonHele kBaapaTHble ypaBHeHUs. JIUCKPUMUHAHT
KBaZpaTHOro ypaBHeHus. @opmyna KOpHeH KBagpaTHOro ypaBHeHus. [eopema Buema.
Teopema, obpammuas meopeme Buema. PemeHue KBaJpaTHBIX YPaBHEHHA: HCIOJIb30BaHUE
bopMysBl IUII HAXOXKACHUS KOPHEW, epaguyeckuii memoo peutenus, pasiodcenue Ha
MHOJICUmeny, Nnoobop KopHeil ¢ ucnoiv3oéanuem meopemvr Buema. Konuvecmeo kopueii
K6QAOPAMHO20 YPAGHEHUsL 8 3A6UCUMOCTIU OM €20 OUCKpUMUHAHmA. bukeaopamusie YpagHeHUsl.
Vpasnenus, ceooumvie k nuneiinviv u keaopamusim. Keaopammuvie ypasnenis ¢ napamempom.

JlpoOHO-paliHOHAJIbHbIE YPABHEHHUSI

Pemenne npocrefimnx apoOHO-TMHEWHBIX YpaBHEHHUH. Peutenue OpoOHO-payuoHansHuIx
YpasHeHu.

Memoow! peutenus ypagueruii: Memoosl paGHOCUNLHBIX NPeoOPA306ANUT, MEMOO 30MEHbI
nepemenHoil, epaghuveckuii memoo. Hcenons3zoeanue ceoiicme Qhynkyuii npu peutenuu ypasHenuil.

IIpocmeiiuue uppayuonansuvie ypasHenus 6uoa . / f(x)=a, \/ f(x)= \/ g(x).

n
Vpasnenus euoa x” = a . Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH



YpaBHeHWe C ABYMS NepemMeHHbIMW. JIMHEelHOe ypaBHEHWe C ABYMS MEPEMEHHbIMMU.
Mpsimas Kak rpauyeckas MHTepnpeTayms TMHENHOI0 ypaBHEHUS C ABYMS NEPEMEHHbIMU.

MoHATME CUCTEMbI YPaBHEHWNIA. PelleHne CUCTEMbI YPaBHEHWNIA.

MeTo/bl pelleHns CUCTEM NNHEHbIX YPaBHEHWUI C ABYMSI NepeMeHHbIMU: rpadnyecKunii
MEeTO[, METO/ CNOXKEHUs, MeTOoj NOACTaHOBKMN.

CuUCTEMbI IMHENHbIX yPaBHEHWIA C Napame T poM.

HepaseHcTBa

Uucnosble HepaBeHcTBa. CBOWCTBA YMCNOBbIX HepaBeHCTB. [MpoBepka cnpasBea/iMBOCTM
HepaBeHCTB Mpwu 3aflaHHbIX 3Ha4YeHNsAxX nepei\

HepaBeHCTBO C nepeMeHHoi. CTporu ie HepaBeHcTBa. O6nacTb onpegeneHus
HepaBeHCTBa (06nacTb AONYCTUMbIX 3HaYer HOIA).

PelleHne NIMHENRHbIX HEPaBEHCTB.

KBagpaTHOE HEpPaBeHCTBO M ero peweHns. PelweHne KsBaApaTHbIX HepaBeHCTB:
MCNONb30BaHMe CBOWCTB M rpadmka KBagpaTW4YHOW (YHKUMM, MeTOjh MHTEepBanoB. 3anucb
pelleHns KBaApaTHOro HepaBeHCTBA.

PelueHve LenbiX 1 4po6bHO-paryoHanbHbIX HepaBeHCTB MeTOAOM MHTepBasIoB.

Cunctembl HepaBeHCTB

CucteMbl HEpaBeHCTB C OAHON MNepeMeHHOW. PelleHWe CUCTEM HEpPaBEHCTB C OAHOWA
NepeMeHHON: JIMHEWHbIX, KBaApaTHbIX. W3006paxeHne peleHUs CUCTEMbl HepaBeHCTB Ha
YMCNOBOI NPSMOIA. 3annUCb PeLeHNs CUCTEMbl HEPABEHCTB.

PYHKLNYU

MoHATHE YHKUNNK

[ekapToBbl  KOOpPAWHATbI  Ha  MAOCKOCTW.  dopMUpOBaHUE  NpeAcTaBfeHUA O
MeTanpeaMeTHOM MOHATUM «KOOPAWHaTbl». Cnocobbl 3afaHWUa (YHKUWA: aHanMTUYECKUA,
rpadnyecknin, TabnnyHblii. Fpaguk GyHKUuK. MNpumepbl PYHKUKWA, Nony4vyaemblX B npouecce
nccnefoBaHUs pasINYHbIX peanbHbIX MPOLECCOB U peleHns 3aja4. 3HavyeHne YHKLUNN B TOUKe.
CBolicTBa (yHKUWIA: 06nacTb onpedeneHns, MHOXECTBO 3HAYEHWU, HYNU, MNPOMEXYTKM
3HaKOMOCTOSAAHCTBA, YETHOCTb HEYETHOCTb, MNPOMEXYTKM BO3pacTaHMs W y6biBaHUS,
Hanbonbluee ¥ HaMMeHbLIee 3HaYeHus. ccnegoBaHue yHKUUM NO eé rpagunky.

MpeacTasneHne 06 acuMnTOTaAXx.

HenpepbIBHOCTb pyHKLMW. KyCOYHO 3aiaHHble (DyHKLMN.

NunHenHas pyHKUMA

CoiictBa M rpadnK NUHEWHOW  (YHKUUKW. YTNOBON  KO3(W(PMUMEHT  MPSMOINA.
PacnonoxeHue rpaguka MMHENHOW PYHKUUN B 3aBUCMMOCTM OT €& Yrii0BOro KoaguumneHTa un
cB060AHOro YneHa. HaxoXkaeHne KO3hLUNEHT OB NINHERHON (PYHKLMM NO 3a4aHHbIM YCNOBUAM:
MPOXO>KAEHNE NPAMOI Yepe3 ABe TOYKM C 3afiaHHbIMW KOOpAMHATaMu, NPOXO>KAeHWEe NPsMOii
yepes AaHHYH TOUKY ¥ napannenbHol AaHHOW NPAMONA.

KBagpatnuHasa yHKUMSA

CeoiicTBa M rpajuKk KsagpaTuyHoW GyHKuuu (napabona). TlocTpoeHue rpagmka
KBaApaTWYHOW (OYHKUMM NO TO4YKaM. HaxoxpaeHune Hyneli KBagpaTUYHON  (DYHKLMMK,
MHO>K€eCTBa 3Ha4YeHNn, NPOMEXKYTKOB 3HAKONOCTOAHCTBA, NPOMEXKY T KOB MOHOTOHHOCTW.

O6paTHas NponopLmnoHanbLHOCTb

K K
CsoiicTBa PyHKUMN y =—y =  [nnepbona.
X X

Mpatdunkn yHkuywnii. MpeobpaszosaHue rpaduka gyHkumn y =f(Xx) 4na NnocTpoeHns

rpacmkoB yHkumii Buga y =af (kx +b) +c.

padukn yHKLMIA y —an—-r, y =y/x,y=sfx, v=|x|.
Xn-



IocnenoBaTeIbHOCTH H POTPeCCHH

UucnoBast  mOCHENOBAaTENbHOCTb.  lIpuMepel  YHCIOBBIX — MOCIEAOBATEIBHOCTEN.
beckoHeuHble mocienoBaTeNbHOCTH.  ApudpMeTndeckass mporpeccuss © €€  CBOHCTBA.
I'eomerpuueckass nporpeccusi. Dopmyra o06weeo uieHa U CyMMbl N NEPEbIX UAEHO8
apugpmemuyeckoil u 2eomempuyeckoil npoepecciil. CXOOAuascs 2eoMempuieckas Npo2peccusl.

Pemenue TeKCTOBBIX 32124

3anaum Ha Bce apudMeTHIECKHE TeHCTBHS

Pemenne TekcTOBBIX 3a1a4 apupmMeTHdecKiuM criocodboM. Mcnonp3oBanue Tadnu, cxem,
YepPTEIKeH, APYTUX CPEACTB MPEACTABICHHS JAHHBIX TPU PELICHUH 3a1a4H.

3apaum Ha ABH:KeHHe, PpA0OTY M MOKYNKH

AHann3 BO3MOXHBIX CHTYallUH B3aMMHOTO PACIIOJIOKEHHsT OOBEKTOB MPHU UX JBIIKEHHH,
COOTHOIIEHHs] 0ObEMOB BBITIOJIHAEMBIX padoT MpH COBMECTHOH paboTe.

3agauu Ha yacTH, 10JIH, TPOLEHTHI

Pemenne 3ana4y Ha HaXOXKIASHHUE YaCTH YHMCJIAa U YHCIIAa MO ero 4acTu. Pernenue 3agad Ha
NPOILEHTHI U fonu. [IpuMeHeHe mponopumii py pemeHny 3a1ad.

Jlorn4eckue 3axaun

Pemenune norndeckux 3anau. Peutenue 102uyecKkux 3a0ay ¢ ROMowvio 2paghos, madauy.

OcHoOBHBbIE MeTOABI pelIeHHs] TEKCTOBBIX 3a1a4: apUPMETUIECKHH, anreOpandecKuid,
nepebop BapuaHTOB. [lepsuunsvie npeocmasnenus o0 Opyeux Memooax pewieHus 3a0ay
(ceomempuueckue u cpaguiecxie Memoost).

CTAaTHCTHKA H TEOPHSI BEPOSITHOCTEH

CraTucTuka

Tabnuunoe u rpaduyueckoe TPEACTaBICHHE JAHHBIX, CTOJOYAaTble W KPYrOBBIE
auarpaMmel, Tpa(uky, NpPUMEHEHHe auarpaMM W Tpa(uKoB Uil OMHMCAHHUS 3aBHCHMOCTEH
peanbHbIX BENWYHMH, W3BJIeUeHHe WHPOpMamMKu U3 TaOnML, [auarpaMM H  rpaduKoB.
OmnmucartenpbHble CTATUCTUYECKHE MMOKA3aTeNN YHCIOBBIX HAOOpOB: cpemHee apupMETHUECKOE,
Meouana, HanOombpllee W HaUMEHbIIee 3HaueHUs. Mepbl pacCeMBaHUA. pa3Max, OUCHepCUs U
cmanoapmuoe OMmKIOHeHue.

CnyvaiiHast M3MEHYHMBOCTh. M3MEHUMBOCTb NpH U3MEpEHUsX. Pewaiowue npasuna.
3axkonomMepHOCIIU 6 UBMEHYUBLIX BEJIUYUHAX.

CayuaiiHbie coObITHS

CnydvaiiHble OMBITHI (IKCHEPUMEHTHI), 3JIEMEHTapHbIC CiydaiiHble COOBITHS (HUCXOBI).
BepositHoctn  anemenTapHbIX  coObITMH. CoOBITHMSL B CIOyYalWHBIX 3KCHEPUMEHTaxX U
ONaroNpUsITCTBYIOIINE 3JIEMEHTapHbIE COOBITHS. BeposTHOCTH ciydalHbIX cOObITHIA. OMBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHAMU. Kiaccrmueckue BEPOSTHOCTHBIE OIBITHI C
UCITIOJb30BAaHMUEM MOHET, KYOUKOB. [Ipedocmasinenue cobvimuil ¢ nomMowvio ouazpamm Jiinepa.
IIpomusononoocuvie codvimust, o6vedunerue u nepecevenue codovimuii. llpasuno croocenus
sepossmuocmedi.  Cayuaiineiii  6v100p.  Ilpeocmaenenue sxcnepumenma 6 6uoe  Oepesd.
Hesasucumvie  cobvimusi. Vmunoocenue — seposimuocmeii  nesasucumvix  coOvimuil.
llocneoosamenvnvie nesasucumvie ucnvimanus. IlpencraBieHne O HE3aBUCHMBIX COOBITHSX B
JKU3HU.

JJleMeHThbl KOMOMHATOPUKH

llpasuno ymmooicenus, nepecmanosku, Gakmopuan uuciaa. Couemanus u YUCIO
covemanuti. Qopmyna uucira covemanuii. 1peyeonsnux Ilackans. Onvimsr ¢ OOnLUWUM YUCTOM
PABHOBO3MOIICHBIX  DJIEMEHMAPHBIX  cOObImuUil.  Buvryucienue eeposmuocmeil 6 ORbIMAX ¢
npumenenuem Komounamopuelx gopmyn.  Hceneimanusi  bepuynnu.  Venex u  meyoaua.
Beposimnocmu codovimuii 6 cepuu uchvimanuii bepuynnu.

CayuaiiHble BeJIHYHHbI

3HAKOMCMBO €O CYUAUNBIMU  GETUYUHAMU HA  NPUMEPAX KOHEUHBIX OUCKPEMHBbIX
cayuainelx eenuyun. Pacnpedenenue seposimnocmeii. Mamemamuueckoe oocuoanue. Ceoticmea



mamemamuyecko2o oxcuoanus. Ilonamue o 3axone donvuiux uucen. Hzmepenue eeposmuocmeii.
Ilpumenenue 3akona OonbUIUX YUCEN 6 COYUONORUU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneyenuu 6e30NACHOCIU HACENEHUS 68 YPE3GLIYANHBIX CUMYAYUSIX.

I'eomeTpus

I'eomeTpuueckue Qpurypsl

®Durypsl B reoMeTpHH H B OKPYKal0leM MUpe

I'eomerpuueckas ¢urypa. @opMupoBaHre NPENCTABIEHUH O METANPEIMETHOM IOHSITHU
«purypay.

Touxka, TMHUSA, OTPE3OK, IPsIMAs, JIyY, JIOMaHasi, MIIOCKOCTb, YToJl, OMCCeKTpHCa yIiia U eé
CBOMCTBA, BUbI YIJIOB, MHOTOYT'OJIbHUKHU, KPYT.

Ocesast cummeTpusi reoMeTpudeckux ¢uryp. LleHTpanpHas CHMMETPUSI T€OMETPUIECKUX
buryp.

MHoOroyroJibHuUKHu

MHOroyroapHUK, €ro 53J€MEHTBl M €ro CBoOHcTBa. Pacmo3sHaBaHHME HEKOTOPBIX
MHOTOYTOJIbHUKOB. Buinykivie u He6binykivie MHO20y20bHuKY. 11lpaBuibHbIE MHOTOYTOJIBHUKU.

Tpeyroneauku. Breicota, Menuana, OuccekTpuca, CpemHsSs JUHHUS TPEYTrOJbHHUKA.
PaBHOOepeHHBIN TPEYroJbHHUK, €ro CBOHCTBA M INPHU3HAKH. PaBHOCTOPOHHMI TPEYTOJbHHK.
IIpAMOYTrOnBpHBI,  OCTPOYTONBHBIM,  TYNOYTrOJBHBIA  TPEYrOJbHUKHA. BHemHue  yrisl
TpeyronbHuKa. HepaBeHCTBO TPEyroNbHUKA.

UeteipéxyronpHuku. llapannenorpamMM, pom0, NPSMOYTOJNBHUK, KBagpaT, TpPAaIeLus,
paBHOOenpeHHast Tparerusi. CBOHCTBA U MPU3HAKU MapajuiesiorpaMma, pomoa, MpsiMOyroJIbHHUKA,
KBaapaTa.

OxpykHOCTB, KPYT

OKpY’>KHOCTb, KpYyI, HUX D3JIEMEHTbl U CBOICTBA, LIEHTpPajbHblE€ U BIIHCAHHBbIE YTJIBL
KacarenpHas u cexywyas K OKpY>KHOCTH, UX c6oiicmeéa. BrincaHHble U ONMUCAHHbIE OKPY>KHOCTU
11l TPEYTOJIbHUKOB, YemblPEXY20NbHUKOS, NPABUTbHBIX MHO20Y20NbHUKOE.

I'eomeTpuueckue purypsnl B npocTpaHcTBe (00bEMHBIE Tesa)

Mnozcoepannux u eco snemenmul. Hazeéanus MHOCOCPAHHUKOG C PA3HBLIM NOJNONMCEHUEM U
Konuyecmeom cpaneil. IlepBudHble NMpEeACTaBIEHUS O NMUpaMuie, Napajulejenunene, npusMe,
cepe, mape, HUIUHAPE, KOHYCE, UX 3JIEMEHTAX U MPOCTEUIITNX CBOHCTBAX.

OTtHowmeHnunst

PasenctBo puryp

CBaolicTBa paBHBIX TPEyroJbHUKOB. [IpU3Haku paBeHCTBA TPEYTrOJIbHUKOB.

IMapanaenbHOCTE NPSIMBIX

IIpusHaku u CBOMCTBa MapajUIeNbHBIX NPSMBIX. Akcuoma napannensnocmu Eexauoa.
Teopema Daneca.

IlepnenaukyasipHbie NpsiMble

IIpsmoit yron. Ilepnenmuxynsip x mnpsimoit. Haxnonnas, npoexumsa. CepenuHHBIN
NEePIEHAUKYJISIP K 0Tpe3Ky. C8olicmea u npusHaKu nepneHOUKYIAPHOCHIU.

IHoaodue

IIponopyuonanvnvie ompesxu, noododue ¢ueyp. Ilooobuvie mpeyzonsnuku. Ilpusnaxu
noooous.

B3aumHoe pacnoJioxKeHHe IPSIMOI U OKPYIKHOCTH, 08YX OKPYAHCHOCEI].

N3mepenus u BIunc/IeHus

Beanunnbi

Ilonsatue Benuuunbl [nuHa. H3mepenune nnuHbl. EAMHULBI WU3MEpPEHUs JIMHBL
Benuuuna yrna. ['panycHas mepa yria.

ITonsitTne o mnomanu Tulockod Qurypsl m e€ cBoiicTBax. M3mepeHue mIiomanei.
EnunHuub! uamMepeHus miomaau.



[Ipencrasnenne o6 oOvéMe 1 ero cpoiicTBax. M3meperne oObéMa. EquHULBI H3MepeHus
00BEMOB.

N3mepenns 1 BIYHCIEHHSA

WHCTpYMEHTBI JIs1 U3MEPEHUI U MOCTPOSHHI; M3MEPEHHE M BBIYHCICHHE YIJIOB, UIHH
(paccrostamii), momaneil. TpuroHomerpudeckne (YHKUHHM OCTPOrO yria B MPsIMOYTOJBHOM
TpeyrosbHuKe 1puconomempuveckue @ynkyuu myno2o yenda. BplUHCIEHHE 3JIEMEHTOB
TPEYTOJIbHUKOB C HCIIOJNIb30BAHUEM TPUTOHOMETPUYECKHX COOTHOWEHHH. POpMyJibl TUIOMAaN
TPEyroJIbHUKA, TapajjiesiorpaMMa M €ro YacTHBIX BHIOB, (DOPMYJIbI JUIMHBI OKPYXKHOCTH H
wromaau kpyra. CpaBHeHue u Beraucienne momaneii. Teopema ITudaropa. Teopema cunycos.
Teopema kocunycos.

Paccrosinus

Paccrosinne mexny Toukamu. PaccrossHMe OT TOYKHM 1O NpsIMOH. Paccmosmue medncoy
Gueypamu.

I'eomeTpuueckne nocTpoeHust

I'eomeTprueckre MOCTPOCHUS ISl HIUTFOCTPALIMU CBOMCTB r€OMETPHUECKUX (PUTYP.

HUHcTpyMeHTBl 1si1  TNOCTPOEHUN: LUPKyJb, JHHEWKa, yroJbHUK. [Ipocmeiiuiue
nocmpoenust Yupkyiem u Junelkou: nocmpoenue OUCCeKmpucst yead, nepneHOuxyispa K
NPAMOT, yena, pasHo2o OaHHOMY),

llocmpoenue mpey2onbHUKOE HO MPEM CIOPOHAM, O6YM CHIOPOHAM U YTy MeNCOY HUMU,
cmopone u 08yM NPUNEAHCAUUM K Hell Yenam.

Jenenue ompeska 6 Oannom omuoweHuu.

I'eomeTpuueckne npeodpazoBanus

IIpeoOpazoBanus

ITonsitue  mpeoOpasoBanusi.  IlpencraBieHue O METANpPeOIMETHOM  TOHSTHU
«mpeobpazoBanue». [looobue.

JABHKEeHUs

OceBast U LEHTpaAbHAS CUMMETPHUSL, HOGOPOM U Napaiienvusiii nepenoc. Kombunayuu
OBuUdICeHUT] HA NTOCKOCHIU U UX CBOTICMEAL.

BexTopbl H KOOPAMHATBI HA IUIOCKOCTH

BekTopsl

ITonsiTue BekTOpa, ACWCTBUS HAJ BEKTOPAMH, HCIIOJNB30BAHHE BEKTOPOB B (DH3HKE,
DPasnodicene 6eKmMopa Ha COCMAGIsIouue, CKAAPHOe NPoU36eoenue.

Koopaunarsi

OCHOBHBIE TIOHSITHUS, KOOPOUHAMbBI  6EKMOPA,  PACCMOSIHUE — MENCOY  MOUKAMU.
Koopounamer cepeounvt ompesxa. Ypaenenus ghueyp.

lIpumenenue 6exkmopoe u KoOpOunam OJisd peutenus NpoOCMeiuux 2e0MempudecKux
3a0au.

HcTropust MaTeMaTHKH

Bosnuknosenue mamemamuku xkax nayku, smanst eé paseumus. (Ocnogusie pazoevi
mamemamury. Bvioaiowuecs mamemamuxi 1 ux 6K1A0 6 pazeumue HAyK.

Dbeckoneunocms mnoocecmea npocmsix yucen. Hucaa u onunst ompeskos. Payuonansnvie
yucna. llompebnocmes 6 uppayuonansueix yucaax. xonra Hughaeopa

3apoocoenue aneebper 6 medpax apugpmemuku. An-Xopesmu. Pooicoenue 6ykeennoi
cumeonuxu. I1. @epma, @. Buem, P. /lexapm. Hcmopus eéonpoca o naxoxcoenuu (popyyn kopueii
aneedpauveckux ypasHenuii cmeneneil, oonvuiux vemeipéx. H. Tapmanss, /. Kapoano, H.X.
Abens, D.Tanya.

Tosgnenue memooa KOOpOUHAM, NO3BONAIOULE20 NEPEBOOUMb 2eOMempPUYecKue 00beKnbl
Ha 361K aneebpul. Toaenenue epaguxos gpyuxyuii. P. /lexapm, I1. Qepma. lpumepwvr paznuunsix
cucmem KOOpOUHAM.



3apayva Jleonappgo MusaHckoro (PuboHayum) 0 Kpo Wkax, yuc fa dPmboHayun. '3agadva o
nwxMmT Ton Oocke. CXxOANMOCTb reoMe TPUUYECKMIA NPOrpeccuu.

NcToka Teopuum BepOATHOCTENR: cTpaxoBoe feno, asapTHble wurpbl. . depma,
h.Mackalb, A. Hepny.!.)u, AH Konmoropos.

OT 3emnegenus K reomeTpun. Mudparop n ero uwam Panr, Apxumes. NMuTOoN M
ApucToTens. lMocTpoeHne n\paBunbHbIX MHOTOYrOfbHUKOB. Tpuccekuua yrna. KsagpaTypa
Kpyra. YpaBoeHue ky6a. McTopus uucna /i 3on0Toe cevanHe. «HavaT» P.Bk.wga. J1 dinep,
H H.Jlo6ctdeecKUU. icTOpMM NATOrO nocrynara.

eomeTpus Y UCKycCTBO. eOMeTpPHYECKME 3aLIMOMEPHOCTH OKPY>KaloLLero Mupa.

AcTpoHoMUS it reomeTpua UTo M KakyTaT AHakcarop, IpaTkden n Apuctapx o
pasmepax JlyHbl, '3emm n {'onnua. PaccTosHuA oT 3eM T A0 JlyHbl n ConHua. WamepeHune
[foccTOAHHM 0T 3emnu go Mapca.

Ponb pocCUMCKUX YYEHbIX B pasBUTwUM MaTemMaTuku: J1.9unrp. HW.Jlo6aueBCKuH,
NN, 1e6biwea, C. Ko<kheHckaH. A.H.Konmoropos.

MaTemaTuka B pawnTuH Poccun: MeTp i, WKona MaTemMaTUYeCKUX M HaBHrakKux
HayK, /XblaHTune poccuitickoro noTa, A.H.Kpsbi/ofj. Kocmuueckasa npor/wmma r/ M.B. Kengbi.



5 kaace

TemaTHueckoe NIAHUPOBAHUE

Tema

Conepxanue

JInnnm (7 4.)

Jlunuu Ha nockoctu. [psimast, otpesok. JlnnuHa orpeska. OKpyx-
HOCTbD.

Pa3BuTh npencTaBiieHue O JUHUH, MPOJAOJIKUTH (POpMHUpPOBaHHE
rpaduecKuX HABBIKOB U U3MEPHUTEIbHBIX YMEHHI.

Hatypajbnbie yncaa (13 4.)

Harypanbubie urcna v Hynb. CpaBHenue. Oxpyrienue. [Tepebop
BO3MOJKHBIX BAPUAHTOB.

CI/ICTeMaTI/ISI/IpOBaTb U Pa3BUThb 3HAHUA yHAIUXCA O HATYPAJIbHBIX
HUCjiax, HAYIUTb YUTATh U 3aIlIUCbIBATH 6OJ'IbLHI/Ie Hucia, CpaBHU-
BaTh U OKPYIJISITh, U300paXkaTh YMCIa TOUKAMH HA KOOPAUHATHOMN
npPsSIMOi, CPOPMHUPOBATDH IEPBOHAYAILHBIE HABBIKU PEIICHUS KOM-
OMHATOPHBIX 33724 C MOMOLIBIO Mepedopa BO3MOKHBIX BAPHAHTOB.
0O0630p 1 KOHTPOJIb.

JleiicTBHSI ¢ HATYPAJILHBIMHU
yucaamu (24 4.)

Apudmerndeckue neficTBus ¢ HaTypaIbHbIMU YnuciaMu. CBOWCTBA
CIOXKeHUs 1 yMHOKeHMs1. KBagpat u ky0 uncna. Yncioseie BeIpa-
»keHusi. Peinenne apudmerndeckux 3aaad.

3aKkpenuTh U pa3BUTh HABBIKK apUPMETHUIECKIX NEHCTBHIA C HATY-
pajdbHBIMU YHUCJIAMHU, O3HAKOMHUTD C SJICMEHTAPHBIMU IPUEMaMU
NPUKUIKA U OLIEHKU PE3YJIbTATOB BBIMUCIEHHH, YIITyOUTh HABBIKU
peLIeHHs TEKCTOBBIX 33a4 apU(PMETHUECKUM CIIOCOOOM.

0O0630p 1 KOHTPOJIb.

HUcnonb3oBanue CBOHCTB aeii-
cTBMIl npu BbluucaeHuax (12

q.)

CroiicTBa apupMeTHIECKUX ACHCTBUIL.

Pacimpurs npeacraBieHne yqamuxcs O CBOMCTBaxX apudmernde-
CKUX IEeHCTBUH, MPOAEMOHCTPHPOBATH BO3MOXKHOCTD TPHMEHEHHSI
CBOWCTB JIJ1s MPe0Opa30BaHMS YHCIOBBIX BBIPAJKEHHI.

0O0630p 1 KOHTPOJIb.

¥Yrabl 1 MHOTOYTOJIBHUKH (7

4.)

VYron. Octpele, Tynble U npsMble yribl. M3mepeHue 1 noctpoeHue
YIJIOB € MOMOIIBIO TPAHCIIOPTHPA. MHOrOYTrOJIBHUKH.
[To3HaKOMHTB yHaIIHXCsl C HOBOH reoMeTpudeckoi purypoin —
yIJIOM, BBECTH TMOHATHE OUCCEKTPUCHI YIJIa;, HAYYUTh PACIIO3HABATh
OCTpBI€, TYIbIE U NPSMBIE YIJIbl, CTPOUTD U U3MEPSITh HA IJ1a3; pas-
BUTH NPEACTABICHUE O MHOTOYTOJIbHUKE.

Heaumocts yuces (15 4.)

Henurenu uncna. IIpocteie u cocrasubie uncia. [lpusnaku nenu-
moctH. Tabauua npocThix uncen. PasnoskeHune 4ncia Ha IPOCThIE
MHOXXUTEIIH.

TTozrakoMuTh ydamuxcsd ¢ HpOCTefILHPIMPI IOHATHUAMU, CBA3aHHBIMU
C MOHATHEM JIeIUMOCTH YUCeN (TEJIUTENb, IIPOCTOE YHUCIIO, PA3IIo-
KEHUE HA MHOXUTECIH, ITIPU3HAKN ,[[e.]'II/IMOCTI/I).

0O0630p 1 KOHTPOJIb.

TpeyroibHUKH U YeTbIpex-
yroJabHuKH (9 4.)

TpeyroapHuky u ux Buael lIpsamoyronsHuk. [1nomans. Equaunst
miomany. [lnomans npsmoyronsHuka. PaBeHcTBO huryp.
[To3HakOMUTE yHaImUXCsi ¢ KacCuUKaIe TPeyroJbHUKOB 110
CTOPOHAM U yTJIaM; Pa3BUTh MPEACTABICHUS O MPSIMOYTOJbHUKE,
c(hOpMHUPOBATH MOHSITHE PaBHBIX PUTyp, Tomanu GUrypsl, Hay-
YUTh HAXOIUTH TUIOIIAIHU MPSIMOYTOJIBHUKOB U (PUTyp, COCTABJICH-
HBIX U3 NPSIMOYTOJIbHUKOB, MO3HAKOMUTD C €AMHULIAMU U3MEPEHHUS




JIoanei.

Apobu (20 1.)

OObikHOBeHHAs1 1podb. OcHOBHOE cBOMCTBO Apodu. CokparneHue
npobeii. [IpuBenenue npodu k HOBOMY 3HaMeHaTer0. CpaBHEHHE
npobeit.

CdopmupoBarh NoHsITHE APOOH, MO3HAKOMHTD yYUYAIUXCSl C OCHOB-
HBIM CBOWMCTBOM ApOOHU M HAYYUTb MPUMEHSATH €ro sl mpeodpaso-
BaHMs JpoOeli, Hay4YuTh CPABHUBATH IPOOH; CHOPMHUPOBATH HA HH-
TYUTHBHOM YPOBHE HauaJIbHbIE BEPOSTHOCTHBIE MPEICTABICHUSL.
0O0630p 1 KOHTPOJIb.

HeiicTBus ¢ Apodsimu (35 4.)

Apudmerndeckue neficteus Hax OOBIKHOBEHHBIMH 1pobsimu. Ha-
XOJKIeHUe Ipo0H Yncia U Ynucia no ero npodu. Pemenue apudme-
TUYECKHX 3a1a4.

HayuuTh ydammxcsi CJI0KEHHIO, BBIYMUTAHUIO, YMHOXKEHHIO U JIeTie-
HUIO OOBIKHOBEHHBIX U CMEIIAHHBIX Opodeit; chopMupoBaTs yme-
HHUE pelaTh 33Ja41 Ha HaXOKJEHNE YaCTH LEJIOr0 M LEJIOTO MO €ro
YacTH.

0O0630p 1 KOHTPOJIb.

Muororpannunku (10 4.)

Mpuororpannuku. [Ipsimoyroneasiii napamienenunen. Ky6. ITupa-
muaa. Pazseptku.

ITo3HaKOMUTE yHaIUXCsl C TAKMMHU TeJIaMU, KaK [HJINHAP, KOHYC,
map; chOpMUpPOBATH MPEICTABIEHIE O MHOTOTPAHHHUKE; TO3HAKO-
MHTb CO criocodaMu U300pakeHUs MPOCTPAHCTBEHHBIX TeJl, B TOM
YHClle HAy4UTh pacro3HaBaThb MHOIOIPAHHUKU U UX 3JIEMEHTHI 110
MPOEKIIIOHHOMY YE€PTEKY; HAyYUTh H300pakaTh MapauIeIenunes
U MUPaMUAY; TTO3HAKOMHTH C TIOHATHEM 00bEeMa U MPABIIIOM BbI-
YHCICHHUsI 00BbeMa NPSIMOYTOJILHOTO NMapajuIeIeunesia.

Tabauubl u xuarpammei (8 4.)

Urenue tabmui ¢ ABymst Bxonamu. Mcnonp3oBaHue B Tabiumax
CHeLUABHBIX CHMBOJIOB M 0003HaueHni. Ctonbyarsie quarpaMmal.
dopMupoBaHUe YMEHUHN H3BJIEKATh HEOOXOIUMYIO HH(POPMALIHIO U3
HECJIOJKHBIX TAOJUI] U CTOJIOYATHIX THATPAMM.

HosTopenue (7 4.)

IlosTOpeHune MaTepuaa.

Peseps (3 4.)

JluarHocTHueckasi KOHTpOJIbHasE paboTa
PybeskHast koHTpObHAS paboTa
Hrorosast KOHTpOJIbHAsE padoTa

170 4.




6 KJ1ace

Tema

Coaep:xxaHue

OO0biKHOBeHHBIE APOOH.
IIpouenTts! (18 4.)

Apupmernueckue neficreus Haa aApoOsMu. OCHOBHBIE 3a7a41 HA
npobu. [Ipouentsl. HaxoxneHue nporeHTa BeTu4uHbl. UTeHne u co-
crasnerne Tabanu. Crondyarbie U KPyroBble AHATPAMMBIL. 3aKPETTHTh
U Pa3BUThb HABBIKU EHCTBHI ¢ OOBIKHOBEHHBIMU APOOSMHU, ITO3HAKO-
MHTb yUYaIIUXCS C TOHATHEM IPOLEHTA, COPMUPOBATH TOHUMAHHE
94aCTO BCTPEYAIOIIUXCS OOOPOTOB PEUHN CO CIIOBOM ITPOLICHTY; MO-
3HAKOMUTb yHAIIHUXCSI CO COCOOaMu MpecTaBIeHUs] HHYOPMALH B
BUE TaOJIHI] U JUATPAMM.

O0630p 1 KOHTPOJIb.

IIpsiMbIe HA NJIOCKOCTH H B
npocrpancrse (7 4.)

JIBe nepecekaroimuecs npsimble. [lapannensueie npsimble. [locTpoe-
HUE MapaJuIeNIbHbIX U MEPIIEHANKYISPHBIX MPsIMbIX. PaccTosiHue.
Cospmatp y yyamuxcs 3puTeibHble 00pa3bl BCEX OCHOBHBIX KOH(HUTY-
pauuii, CBA3aHHBIX C B3AUMHBIM PACIIOJIOKEHHEM TPSIMBIX, HAYUUTh
HAXOIUThb PACCTOSTHUE OT TOYKH JI0 MPSIMOM U MEXKAY IBYMsI IapaJi-
JeTbHBIMU MPSIMBIMU;, HAYYUTh HAXOAHUTD YIJIbI, O0Opa30BaHHBIE IBY-
M3l TIEPECEKAIO LIIIMHICS TIPSIMBIMH.

O0630p 1 KOHTPOJIb.

HecaTuunbie 1podu (9 4.)

Jecatuanas npoOp. UTeHne 1 3anmch AeCATHYHBIX 1pobeit. Ob6pa-
meHue OOBIKHOBEHHOM Apo0u B necstuyHyro. CpaBHEHHE NecATHY-
HBIX 1podeii. Pemmenne apupmernyeckux 3anad. Beectu nonstue
OeCATUYHOMN Npo0H, BbIPa0OTaTh HABBIKH YTEHUsI, 3aIHCH U CPaBHE-
HUS JeCITHYHBIX Apodeil. PacimpuTth npeacTaBaeHns y4amuxcs o
BO3MOYKHOCTH 3aITMCH YUCEJ B Pa3IMYHBIX SKBUBAJEHTHBIX (popmax.

O0630p 1 KOHTPOJIb.

JleiicTBUA ¢ AeCATHYHBIMH
apoosimu (30 4.)

CrnoxeHnue, BBIYUTAHUE, YMHOKEHHUE U JIEIICHUE NECITUIHBIX APOOeH.
Pemenue apupmerndecknx 3anad. OKpyriieHHe JeCATUYHBIX APOOEHi.
CdopmMupoBaTh HaBBIKH BBIYUCIEHUH C IECATUYHBIMU APOOSMHU, pa3-
BUTb HABBIKU NPUKUIKUA U OLICHKH.

O0630p 1 KOHTPOJIb.

OxkpyxHocTb (9 4.)

B3anmuoe pacnonoxkeHue npssMoi U OKPY>KHOCTH, ABYX OKPY>KHO-
creit. lllap, chepa. [TocTpoenne TpeyroabHUKOB. CO3MaTh Y yUaAIIIHX -
Cs1 3pUTENIbHBIE 00Pa3bl BCEX OCHOBHBIX KOH(UTYpALUii, CBA3aHHBIX C
B3aUMHBIM PACIOJIOKEHHEM JIBYX OKPYXKHOCTEH, MPSIMOH U OKPYXK-
HOCTHU, HAYUUTDH BBIMTOJHATE MMOCTPOCHUE TPCYTOJIbHHUKA T10 3aJaH-
HBIM 3JICMCHTAaM, NIO3HAKOMUTL C HOBBIMU IT'COMETPUICCKUMU TCJIaMU
— mapoM, HUIUHAPOM, KOHYCOM — U BBE€CTU CBA3aHHYIO C HUMU TEP-
MHHOJIOTHIO

O0630p 1 KOHTPOJIb.

OTHomeHust u npoueHTsl (14

4.)

IIpouentsl. OcHOBHBIE 3a7]a41 HA IPOLIEHTEL. BBeCTH MOHATHE OTHO-
LICHUs], IPOAOJLKUTE U3YUEHUE POLEHTOB, PA3BUTh HABBIKU MPU-
KHMJIKH U OLIEHKH.




O0630p 1 KOHTPOJIb.

Cummertpus (8 4.)

Ocesas cummerpust. Ock cummerpun purypsl. LieHTpanbaas cum-
MeTpus. 3epKaiibHasi cuMMeTpus.JlaTh npeacTaBieHne 0 CHMMETPUH
B OKPY’KarOIEM MUPE; MO3HAKOMUTD y4aIUXCsl C OCHOBHBIMU BHJ1a-
MU CUMMETPHHU Ha IUIOCKOCTU U B IPOCTPAHCTBE, PACLIUPUTD MPEI-
cTaBieHHust 00 U3BECTHBIX (PUTYpaxX, TO3HAKOMHUB CO CBOHCTBAMH,
CBSI3aHHBIMHU C CUMMETPHEH, OKA3aTh BO3MOXKHOCTH HUCIIOIb30BAHUS
CUMMETPHUU IIPU PELICHUH PA3IUYHBIX 3a7a4 U IOCTPOEHUsIX, pas3-
BUTb NNPOCTPAHCTBEHHOE U KOHCTPYKTHUBHOE MBIIIIJICHUE.

O0630p 1 KOHTPOJIb.

ByxBb1 u popmyJnl (15 4.)

[Ipumenenue OykB AJis 3aMUCU MATEMATUYECKUX BBIPAIKEHUH U
npemioxeHuii. @opmyinel. Beraucnenue no ¢popmynam. J[muHa ok-
py:xHOCcTH U miommans kpyra. Kopens ypasaenus. ChopmupoBathb
NePBOHAYAJIbHBIE HABBIKU UCTIONb30BaHMUS OYKB JJIs1 0003HAYEHUs
YHCEJI B 3alIUCH MAaTEMATUYECKUX BBIPAKCHUHN U MPEAIOKECHUH.

O0630p 1 KOHTPOJIb.

Heabie uncaa (14 4.)

Lensie yncna. CpaBHEHHE LENBIX YnCeN. ApupMeTHIecKne nencT-
BUSI C LIEJIBIMH YHCIIaMU. MHOXKECTBa, Onepauny oObeIUHEHHUS U T1e-
pecedeHnss. MOTUBUPOBATh BBEACHUE TTOJIOKUTENbHBIX M OTPHLIA-
TEJBHBIX YHCel , CHQOPMHUPOBATh YMEHNE BBITIOJIHATH AEHCTBUS C Lie-
JBIMHU YUCIIAMH, TO3HAKOMHUTH C TIOHATHEM MHOKECTBA U OTepaLusi-
MH OOBEIMHEHHSI U TIEPECEUEHHSI MHOJKECTB.

O0630p 1 KOHTPOJIb.

Komb6unaropuka. Cayuaii-
Hble coObIiTHsA (9 4.)

Perenre koMOMHAaTOPHBIX 3a1a4. [[puMeHeHNE TpaBUia YMHOKEHUS
B KOMOWHATOpPUKE. DKCIIEPUMEHTHI CO Cy4YaliHbIMU ucxomamu. Yac-
TOTa U BEPOSATHOCTD CIIyYaitHOrO cOObITHs. Pa3BUTL YMEHMUSI pelaTh
KOMOWHATOPHBIE 337]a4i METOIOM IMOJHOTO Tiepedopa BapUaHTOB,
MO3HAKOMHTD C TIPHEMOM PEIIEHHS] KOMOMHATOPHBIX 3a7a4 YMHOKe-
HHEM, TPOIOJKUTH (POPMHUPOBAHKE TIPEACTABIEHUI O CITyYaiiHbIX
COOBITHSIX, O3HAKOMHTD C METOIUKO MPOBEAEHUS CITyYaiHbIX dKC-
MEPUMEHTOB IJIsl OLIEHKH BO3MOKHOCTH HACTYIUIEHHUS CITyYaifHbIX
COOBITH.

O0630p 1 KOHTPOJIb.

Pauunonanbubie yncaa (16 4.)

PanmonanbHble 4nCIa. IPOTUBONOJIOKHBIE Yucia. Moayib 4ucna.
CpaBuenue uncen. M300pakeHne uncen TOUKaMH Ha IIPSIMOHM.
Apudmerndeckne neldcTBUA HAA palMOHAIBHBIMH Yrcaamu. CBOT-
cTBa apuMeTHIECKUX NercTBUl. Perenne apupmMeTniecknx 3aaad.
IIpsiMoyronpHas cucTeMa KOOPAMHAT Ha IJIOCKOCTH, abcuucca 1 op-
auHAaTa TOUKH. BeipaboTaTh MpovHbIe HABBIKH AEHCTBUI C TIOJIOKH-
TENBHBIMH U OTpULIATEeTbHBIMH yuciamu. CHopMupoBaTh MpeacTas-
JIEHUE O MOHATUH CUCTEMbI KOOPANHAT, TO3HAKOMUTD C NPAMOYTOJIb-
HOH CUCTEMOW KOOPAMHAT HA IJIOCKOCTH.

O0630p 1 KOHTPOJIb.

MHOroyroJibHHKH H MHOTI0-

Cymma yrnoB TpeyronbHuka. Iapannenorpamm. Ilnomanu. Ipa-




rpaHHuku (10 4.)

BHJIbHbIE MHOTOYTOJMBHUKH. OOO0IUTE U PaCIIMPUTh 3HAHHS O TPe-
YrOJIbHUKAX U YETBIPEXYTONBbHUKAX, TO3HAKOMUTL C HOBBIMH I'€0-
METPHUUECKUMH 00BEKTaMH — IMapauIeIOrPaMMOM U MPHU3MOH.

O0630p 1 KOHTPOJIb.

IMoBTopenue (7 4.)

O600UMTh M CHCTEMAaTU3UPOBATh MaTepHall, U3yUeHHBIH B 5-0 Kiac-
cax

Peseps (3 u.)

JluarHocTryecKasi KOHTPOJIbHAsS paboTa
PybeskHast kouTpObHaAs paboTa
Hrorosast koHTpOsbHAs paboTa

170 a.




7 KJace

Aunredpa

Tema

Coaep:xraHue

JApo6u u npouenTts (11 4.)

CpaBHenue npoOeii. Beraucienus ¢ pallnoOHaIbHBIMU
yrcnaMu. CTeneHb ¢ HaTypaibHbIM MOKa3aTeneM. 3a-
Ja4u Ha npoueHTbl. CTaTUCTUYEeCKHE XapaKTEPUCTUKH.
0O0630p U KOHTPOJIb.

IIpsimast u oOpaTHast nponopuMo-
HAJIBHOCTH (8 4.)

3asucumocty 1 GopMydel. [Ipsimast mponopuoHatb-
HOCTh. OOpaTHas MPONOPIHOHATBHOCTE. [Iponopmuy.
Pemenue 3anau ¢ nomoiusto nponopuuid. [Iponopuuo-
HasbHOE Aenerne. O030p M KOHTPOJIb.

BBenenue B anareopy (9 4.)

bykBeHHas 3aIUCh CBOWCTB NEMCTBUI HaA YHUCIAMU.
[IpeoOpa3oBanre OyKBEHHBIX BbIpaKeHUH. PackpbiTue
ckobok. [IpuBenenune mogoOHbIX ciaraemMbix. O030p u
KOHTPOJIb.

Ypasuenus (10 4.)

Anrebpanyeckuii ciocod pemenus 3agad. Kopau
ypaBHeHus. Pelienne ypasHenuii. Pemenue 3agad ¢
OMOLIBIO ypaBHeHHH. O030p M KOHTPOJIb.

Koopaunartse! u rpadguxu (10 4.)

MHoOecTBa TOYEK HAa KOOPAUHATHON npsimoii. Pac-
CTOsTHUE MEXAY TOUKAMHU KOOPAUHATHON MPSIMOM.
MHoxecTBa TOUEK HAa KOOPAWHATHOM IJIOCKOCTH. I'pa-
¢uku. I'paduku BOKpyT Hac.

0O0630p U KOHTPOJIb.

CpoiicTBa cTeneHH ¢ HATYPAJIbHBIM
nokaszareJsiem (10 4.)

[Ipoussenenue u yactHoe creneHeil. CTeneHb CTENeHH,
npou3BeAeHus 1 1podu. Pemenrne koMOMHATOPHBIX 3a-
nau. [lepectanoBku. O630p U KOHTPOJIb.

MHuorouJjiensi (16 4.)

OnHouneHbl 1 MHOTOWIEHBI. CJI0KEHNE U BBIYUTAHUE
MHOTO4WICHOB. Y MHOKEHUE OJHOYWICHA Ha MHOTOYJIEH.
YMHOK€HHE MHOTOWJIeHa HA MHOTOUJIeH. @OpMy bl
KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH. Pelnenue 3aga4
C TOMOIIBIO ypaBHEHUH. O030p U KOHTPOJIb.

Pazyo:keHHe MHOTO04/I€HOB HA MHO-
skartenu (16 4.)

Brinecenne o01ero MuOKUTENS 3a CKOOKH. Criocod
rpynnupoBku. Popmyna pasHocTu KBaaparos. Dopmy-
JIbI PA3HOCTU U CYMMbI KyOOB. PaziokeHre Ha MHOXKH-
TeJI C MPUMEHEHHEM HECKOJIbKUX CIToco0oB. PereHune
ypaBHeHI/Iﬁ C IIOMOIIIBKO paSJ'IO}KeHI/Iﬂ Ha MHOXXKUTCIIN.
0O0630p U KOHTPOJIb.

YactoTa 1 BepoaTHOCTD (7 41.)

Cnyyaiinbie coOprTusi. Yactora cirydaitHOro COOBITHSI.
BepostHOCTB CityuaitHoro cobsrrust. O630p U KOH-
TPOJIB.

IlosTOpenue. UTorosast KOHTPOJIb-
Has padora (S 4.)

IToBTOpeHue MaTepuana.

102 1.




I'eomerpus

Ne
Tema Coaepxanue
n/n Aep
1 Hauanbnbie reomerpuueckue ceene- | [Ipsmas u orpesok. Jlyu u yron. CpaBHeHHe
Hus (10 4.) oTpe3koB U yrios. Msmepenue orpeskos. M3-

MepeHnue yrios. IlepneHaukyaspHble NpsIMBIE.
Pemenue 3agau. O630p ¥ KOHTPOJIb.

2 Tpeyroabauku (17 4.) IlepBrbIii mpu3HaK paBEHCTBA TPEYTOJBbHUKOB.
Mennanbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJIb-
HUKa. BTOpo# u Tperuii mpu3Haku paBeHCTBA
TPEyroJbHUKOB. 3a7a4u Ha noctpoeHue. Pe-
menue 3ana4. O030p U KOHTPOJIb.

3 HMapannensHbie npsimble (13 4.) IIpu3Haku napanaenbHOCTU ABYX MPSIMbIX. AK-
CHOMa MapauUleNbHbIX NpsAMbIX. Pelenue 3a-
na4d. O630p ¥ KOHTPOJIb.

4 CooTHomIEeHUs1 MeK1Yy CTOPOHAMH H Cymma yrnos TpeyrosnbHuka. COOTHOLIEHHUS
yrjamu TpeyroJjibHuka (18 4.) MEXly CTOPOHaMH U yriiaMu TPEYroJbHUKA.
IIpsamoyronsHble TpeyroapHuku. [loctpoenne
TPEyroJbHUKA IO TPEM dJieMeHTaM. Perienue
3anad. O030p U KOHTPOJIb.

5 IlosTopenue. Pemenue 3agau. (10 u.) | IToBrOpeHne matepuana.

68 4.




