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IHosicHuTeILHAA 3alIUCKA

ITporpamma cocraBieHa Ha ocHoBe @enepanbHoro locynapcTBEHHOTO
0o0pa30BaTeiIbHOrO CTaHAapTa OCHOBHOTO o0OmIero o0pa3oBaHUs, YTBEPKIAEHHOIO
npukazoM MuHuctepcTBa oOpa3oBanus W Hayku P® ot 17.12. 2010r. Nel897;
NPUMEPHOM  MporpaMMbl 1O  mareMmaruke 5-9  kmaccel  pa3pabOOTaHHOMN
A.A Ky3uenoBeiM, M.B. PeixakoBsiM, A.M.KoHIaKOBBIM.

MaremaTtndeckoe 00pa3oBaHUE SBISCTCS 005M3aTEIHLHON M HEOTHEMIIEMOM YacThIO
o011ero 0od6pa3oBaHUs Ha BCEX CTYMEHAX MIKOIbl. OOydeHHe mMareMaTuke B OCHOBHOM
IIKOJIE HAIIPABJICHO HA JOCTUKEHUE CIEAYIOMINX PE3yIbTaTOB.

Jluunocmmuowte 5-6 knacc:

*popMHUpOBaHUE TIPEACTABICHUM O MaTeMaTHKe, KaK 4acTH OOIleYeI0BEUECKOM
KYJIBTYPbl, O 3HQUMMOCTH MaTe€MaTUKU B PAa3BUTHUU LMBWIM3AIUMKA U COBPEMEHHOIO
00I11eCTBa;

*pa3BUTHE JIOTUYECKOTO U KPUTHUECKOTO MBITIUICHUSI, KyJIBTYPhl PE4H, CIIOCOOHO-
CTU K YMCTBEHHOMY 3KCIIEPUMEHTY;

* popMUpOBaHNE MHTEIICKTYyaIbHONH Y€CTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH
K MPEOAOJICHUIO MBICIIUTEBHBIX CTEPEOTUIIOB, BHITEKAIOIIUX U3 OOBIICHHOTO OMbITA;

7-9 Knaccwi:

*BOCTIMTAHUE KAYECTB JTUYHOCTH, 00CCIEUNBAIONINX COUATEHYI0 MOOUIBHOCTD,
CIIOCOOHOCTDH MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHUS,

* hopMHUpOBaHNE KAYECTB MBIIIUICHUS, HEOOXOUMBIX ISl aJalTalluk B COBPEMEH-
HOM HH(OPMAIIMOHHOM OOIIIECTBE;

*pa3BUTHE HHTEpPECAa K MaATEMATHYECKOMY TBOPUYECTBY M MaTEMATHYECKUX
CIOCOOHOCTEI;

Memanpeomemnmnuoie:

5-9 knaccwt

*pa3BUTHE MPEACTABICHUI O MaTeMaTHke Kak (hopMe OMUCAHUS U METOJIE TIO3Ha-
HUS JEHCTBUTEIHLHOCTH, CO3JaHHE YCIOBUU JUIsi TPUOOPETCHHS TEPBOHAYAITHHOTO
ONbITa MATEMATUYECKOTO MOJICIIUPOBAHMS;

*popmMupoBaHE OOIIMX CIIOCOOOB MHTEIUICKTYAIBHON JIEATETLHOCTH, XapaKTep-
HBIX JIJI1 MaT€MAaTUKU U SIBJISIONIUXCSI OCHOBOM MO3HABATEIbHOW KYIbTYPhl, 3HAUUMOU
JUTSL pa3IMYHBIX chep YeI0BEUECKOMN NeITeTbHOCTH;

npeomemmuule:

5-9 knaccwi

*OBJIa/ICHUE MaTEeMAaTUUECCKUMH 3HAHUSIMUA U YMEHUSIMU, HEOOXOIUMBIMH JJIsI TIPO-
JTOJDKEHUsT 00pa30BaHUs, M3YyUYCHHUS CMEXKHBIX JTUCHMIUIMH, TPUMEHEHHS B TOBCe-
JTHEBHOM KU3HHU,

* co3naHue (pyHIaMeHTa ISl MaTEMaTHYECKOTO Pa3BUTHS, (POPMHUPOBAHUS MEXa-
HU3MOB MBIIUIEHUS, XapAKTEPHBIX JJIs1 MAaTEMaTUYECKOU JI€SITEIbHOCTH.

3aoauu:

5-6 knaccwi:

° OBJIaJIETh CHCTEMOW MaTeMaTHYEeCKUX 3HAHUN W YMEHUH, HEOOXOIUMBIX
JUJISl IPUMEHEHUS B MPAKTUYECKOM AESTETbHOCTH, U3yUYCHUHN CMEXKHBIX TUCIUIUINH;



o croco0CTBOBATh MHTEIUIEKTYAIbHOMY pa3BUTHIO, (POPMUPOBATH KauecTBa,
HEOOXOAMMBIE YEJOBEKY JJsi TOJHOLUEHHOW J>KM3HHM B COBPEMEHHOM OOIIECTBE,
CBOWCTBEHHBIE MAaTEMaTHYECKOW JESITCIbHOCTU: SICHOCTH W TOYHOCTH MBICIIH,
WHTYWIINHM,  JIOTUYECKOTO  MBINUICHUS, TMPOCTPAHCTBEHHBIX  MPEICTABIICHUMN,
CIOCOOHOCTH K MPEOAOICHUIO TPYIHOCTEH;

7-9 knaccwi:

J dbopMupoOBaTH TPENCTaBIeHUS 00 HAEAX W METOJaX MaTeMAaTUKH Kak
YHUBEPCAJIBHOTO $I3bIKAa HAyKHM M TEXHUKH, CPEACTBAX MOJEIMPOBAHUSA SBICHUU U
IPOLIECCOB;

J BOCIIUTHIBATh KYJBTYPY JUYHOCTH, OTHOIIEHHE KMaTEeMaTHUKW KaK 4YacTH
00111e9eTI0BEYEeCKOM KYJIBTYPhI, UTPAIoIeil 0COOYIO pOJIb B OOIIIECTBEHHOM Pa3BUTHH.

Cooepircanue mamemamuuecko2o 00pa3o0eanus

Cooeporcanue mamemamuyecko2o 0Opaz06aHusB OCHOBHOM KON (GOPMUPYETCS
Ha OCHOBE (PyHJAMEHTAJIBHOTO SiApa IIKOJIFHOTO MaTeMaTH4YeCKOro oopazoBanusi. OHO
B OCHOBHOM IIIKOJI€ BKJIIOYAET CIEAYIOLINE pa3felibl: apupmemuxa, aneeopa, QyHkyuu,
gepoamHocmb U cmamucmuka, ceomempusi. Hapsigy ¢ 3TUM B HEro BKJIIOYEHBI JBa
JOTIOJTHUTENbHBIX DPa3fiella: JI02UKA U MHOMCeCmed, MamemMamuka 6 UCHOPUYEeCKOM
paszeumuu, 4YTO CBS3aHO C peanu3aluen 1eyeid OOUIEMHTEIJIEKTYaIbHOrO U oOlie-
KyJAbTypHOTrOo pa3Butus yuanmuxcs. ConepkaHue KaKIOTO U3 ITHUX Pas3/iesioB
pa3BOpauMBAETCS B COJAEPIKATEIBbHO-METOIMYECKYIO JIMHUIO, MPOHU3BIBAIOIIYIO BCE
OCHOBHBIE pa3/ielibl COACPKaHUS MAaTeMaTHYecKoro oOpa3oBaHUs HAa JAHHOW CTYNEHU
0o0y4JeHUs.

Conepxanue paznena « ApupMeTHKa» CITyKUT 0a30i I JaIbHEHUIIIETo h3yde-
HUS yYalIUMUCS MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO MX JIOTHYECKOTO MBIILICHUS,
(GbOpMHUPOBAHUIO YMEHHsSI TIOJIb30BATHCS AJITOPUTMAMH, a TakKKe MPUOOPETCHHUIO
MPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX B MOBCEIHEBHOW KU3HU. Pa3BuTHE TOHITHS O
YHClie B OCHOBHOM IIKOJIE CBA3aHO C PALIMOHATIBHBIMU U UPPAIMOHATIBHBIMU YHCIAMH,
dbopMHUpOBaHUEM TIEPBUYHBIX MPEACTABICHUNA O JCHCTBUTEIHLHOM YHWCIE. 3aBEpIICHUE
YUCJIOBOM JIMHUM (CHCTEMATH3allisl CBEICHUA O JACHCTBUTENBHBIX 4YHCIAX, O
KOMIUIEKCHBIX YHCIIaX), TaK >K€ Kak u 0oyiee CIIOXKHbBIE BOIPOCHl apUPMETHKU
(anroput™m EBKIMIA, OCHOBHasi TeopeMa apu(METHKH), OTHECEHO K CTYNEHH OOIIero
cpeaHero (IoJIHOTO) 00pa30oBaHUs.

Conepxanue paszziena «AJjaredpa» HarpapiIeHO Ha (OPMUPOBAHHE Y YUalUXCS
MaTeMaTHUYeCKOro amrmapara Jyisi pelieHHs 3a/ad U3 Pa3HbIX pPa3/iesioB MATEMaTHKH,
CMEXHBIX TPEAMETOB, OKPYKAIOIMIEH pealbHOCTU. S3bIK anreOpbl MOTYEPKUBAET
3HAaYCHUE MAaTEeMAaTHKU KaK s3bIKa IS TOCTPOCHUS MAaTEeMaTHYECKUX MOJemei
IPOLIECCOB U SIBICHUH peanbHOro Mupa. B 3amaum m3ydeHus anreOpbl BXOIAT TaKkKe
pa3BUTHE AJTOPUTMHUYECKOTO MBINIIEHUS, HEOOXOUMOTO, B YACTHOCTH, ISl YCBOCHUS
Kypca uWH(OpPMATUKH, OBJIAJCHUS HABBIKAMU  JIEAYKTHBHBIX  PaCCyKICHUHU.
[IpeoOpa3oBanne CUMBOIBHBIX (OPM BHOCHUT cCrHeHU(UIECKUN BKJIAJ B pa3BUTHE
BOOOpKEHUS YdYalllMXCsi, MX CIHOCOOHOCTEW K MaTeMaTH4YeCKOMY TBOpUecTBy. B
OCHOBHOM IIKOJIE MaTepuall TPyHIUPYETCSs BOKPYr pPAIlMOHAIBHBIX BBIPAKEHUM, a
BOIIPOCHI, CBSI3aHHBIE C UPPAIMOHATBHBIMUA BBIPAKEHUSMH, C TPUTOHOMETPUUECKUMU



GyHKIMAMH U TMpeoOpa3oBaHUSIMHU, BXOIAT B COAEp)KaHUWE Kypca MaTeMaTUKU Ha
CTapllel cTyneHu o0y4YeHus B IKOJIE.

Conepxxanue paznena «@yHKUMW) HALIEJICHO HA MOJIyYeHUE MIKOJbHUKAMU KOH-
KPETHBIX 3HaHUU O (PYHKIIMU KaK BaKHEUIIEH MaTeMaTHYeCKOW MOJIEIH JJISI OTIMCAHUS
M HCCIENOBaHMS  pPa3HOOOpa3HbIX mpoueccoB. M3ydeHuwe 3Toro Marepuana
CIIOCOOCTBYET Pa3BUTHIO Yy YYalIUMXCS YMEHHUSI MCIOJIb30BaTh Pa3IMYHbIC SI3BIKU
MaTeMaTHKu (CIIOBECHBIH, CHUMBOJIMYECKHH, TrpadudecKkuii), BHOCUT BKJIAI B
dbopMHupOBaHUE TPEACTABICHUN O PO MaTEeMAaTHKHA B Pa3BUTHU IUBUIN3ANNAA U
KYJIBTYPBL.

Paznen «BepoSiTHOCTH M CTATUCTUKA» — 00S3aTEIBHBIA KOMITOHEHT IIKOJIBHOTO
o0pa3oBaHus, YCWIMBAIOUIMN €ro MNPHUKIAAHOE M MPAKTUYECKOE 3HAYEHHe. ITOT
MaTepuasl HeoOXOAMM, MPEXIe Bcero, s (OpMUPOBAHUS Yy y4alIMXCsd (PYyHKIHO-
HaJIbHOW TPaMOTHOCTH - YMEHUH BOCIHPUHUMMATh M KPUTHUYECKH aHAJIM3UPOBATH
uH(pOpMaIIMIO, TPEICTABIEHHYI0 B Pa3IMUHbIX (QopMax, MOHUMATh BEPOSTHOCTHBIN
XapAaKTEP MHOTHX PEAIBbHBIX 3aBUCUMOCTEN, MPOBOAUTH MTPOCTENUIINE BEPOATHOCTHBIC
pacuetbl. V3yuyeHue OCHOB KOMOMHATOPUKU TMO3BOJMUT Y4YAIIUMCS PacCMaTpUBaTh
Ciy4yad, OCYLIECTBIISITh Mepedop M MOACYET YMCa BApUAHTOB, B TOM YHUCJE B MPO-
CTEUIIMX MPUKIAJHBIX 3a]1a4ax.

[Ipy u3y4eHHM CTATUCTUKU W BEPOATHOCTH PACIIMPSAIOTCS NPEACTABICHUA O
COBPEMEHHOW KapTMHE MHpPa M METOJIaX €r0 MCCIeN0BaHus, (OpMUPYETCS TOHUMAHUE
PO CTAaTHCTHKM KaK WCTOYHHMKA COIUAIBHO 3HaYnMMOW wuHopmarmu, u
3aKJIaJIBIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIILICHHUS.

Lenp conmepxkanus pasaena «leomerpusi» — pasBUTh y  yYalIUXCs
MPOCTPAHCTBEHHOE BOOOPAXKEHHUE U JIOTHYECKOE MBIILIEHUE MYTEM CUCTEMaTHUYECKOIO
U3Y4YCHHUS] CBOMCTB TE€OMETPUYECKUMX (UTyp Ha IJIOCKOCTH W B MPOCTPAHCTBE U
MIPUMEHEHUS TUX CBOMCTB MPU PELICHUHN 3a7a4 BBIYMCIUTEIBHOIO U KOHCTPYKTUBHOTO
xapakrepa. CylIeCTBEHHAsl pOJIb MPU 3TOM OTBOAUTCA PA3BUTHIO T'€OMETPHUYECKOU
uHTynnd. CoyeTaHne HANSIAHOCTH CO CTPOTOCTBIO SIBIIIETCS HEOTHEMIIEMOM YACThIO
reoMeTpuYecKuX 3HaHui. Marepuan, oTHocsumiics K Onokam «KoopauHate» u
«BekTopbl», B 3HAYUTEITLHON CTENEHN HECET B c€0€ MEKIIPEAMETHBIC 3HAHUS, KOTOPHIE
HaXOIAT IPUMEHEHHE, KAK B PAa3JIMYHBIX MATEMAaTUYECKUX NUCLUUIUIMHAX, TaK U B
CMEXXHBIX IPEAMETAX.

OcobOeHHOCTBIO paznmena  «Jlormka W MHOXKECTBA»  SBISCTCS TO, YTO
MPEACTABIEHHBI B HEM MaTepuall MPEUMYIIECTBEHHO M3Y4YaeTCid M HCHOJIb3YETCA B
XOJI€ PaCCMOTPEHHUSI PA3JIMUHBIX BOMPOCOB Kypca. COOTBETCTBYIONIMI MaTeprall Hale-
JIeH Ha MaTeMaTHYeCcKOe Pa3BUTHUE ydaluxcs, (GOPMHUpPOBAHWE Y HUX YMEHHUS TOYHO,
CXaTo U SICHO M3JIaraTb MbICIIM B YCTHOW U MMCbMEHHOW pEYH.

Paznen «MaremMaTHKka B HCTOPHYECKOM Pa3BUTHW» [PEAHA3HAYEH IS
dbopMHUpOBaHUS MTPEACTABICHUM 0 MaTEMAaTUKE KaK YaCTH YEJIOBEUECKON KYJIbTYPHI, JIJIs
oOIlIero pa3BUTUS IIKOJIBHUKOB, Ul CO3JaHUSl KYIbTYPHO-UCTOPUYECKON Cpenbl
oOyuenus. Ha Hero He BbIAeNsSeTCS CHEIMAIbHBIX YPOKOB, YCBOEHHE €ro He
KOHTPOJIMPYETCSI, HO COJIEp KaHUe 3TOrO pasjiesia OPraHMYHO MPUCYTCTBYET B y4eOHOM
polecce Kak CBOEro pojaa ryMaHUTapHbIA (POH MPH PaCCMOTPEHUHU MPOOIEMaTHKU
OCHOBHOTO COZIEPKaHUSI MaTEMATUYECKOTO0 00pa30BaHMsl.



LleHHOCTHBIE OPHEHTHUPHI COAEP:KaHUs YUeOHOTr0 mpeaMeTa

MaremaTtrueckoe 00pa3oBaHUE UTPAET BAKHYIO POJIb, KAK B MPAKTUYECKOW, TaK U
B JIyXOBHOM >k13HU 001IecTBa. [IpakTudeckas cTopoHa MaTreMaTH4eCcKoro 00pa3oBaHus
cBi3aHa ¢  (OpPMHUPOBAHHEM CHOCOOOB  JEATEIBHOCTH, JyXOBHasI — C
WHTEJUICKTYaIbHBIM Pa3BUTHEM YEJIOBEKa, (HOPMUPOBAHUEM XapaKTepa u OOIIeH Kyilh-
TYpHI.

[IpakTryeckast MOJIE3HOCTh MaTeMaTHKHA OOYCIIOBJIEHA TEM, YTO €€ MIPEIMETOM SIB-
Js0TC PyHIaMEHTaIbHBIE CTPYKTYPhI pEaIbHOTO MUpPA: TPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOIICHUSI — OT MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM
OTBITE, 1O JOCTAaTOYHO CJOXKHBIX, HEOOXONMMBIX JUISI PAa3BUTUS HAYYHBIX U
TEXHOJIOTUYECKUX HAeH. be3 KOHKpETHhIX MaTreMaTWyeCKUX 3HAaHUM 3aTpyIHEHO
NOHUMAaHUE TMPUHIUIIOB YCTPOMCTBA W HCIOJB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITUE M HWHTEpPHpETalusi pa3sHOOOpa3HOM COIMANbHOW, SKOHOMHYECKOM,
NOJIMTUYECKON  uHpopMauuu, Majnod(pQPeKTuBHA TOBCEIHEBHAs  MpaKTHUYeCKas
nesTenbHoCTh.  KakaoMy uenoBeky B CBOEM JKU3HU TMPUXOAUTCS  BBINOJHATH
JIOCTAaTOYHO CJIOXKHBIE pacyeThl, HAXOJIUTh B CIPABOYHHMKAX HYKXHbIE (QOpMYIbl U
MPUMEHSTh WX, BIAJETh MPAKTHUECKUMHU MPUEMAMH T€OMETPHUYECKUX W3MEPECHHA U
MOCTPOCHHM, YUTaTh WH(OpPMAIUIO, TPEICTABICHHYI0 B BHUAY TAOJUII, JHArpamM,
rpaukoB, MOHUMATh BEPOSTHOCTHBIM XapakTep CIy4alHBIX COOBITHIA, COCTaBISATH
HECJIOKHBIE aJITOPUTMBI | JIP.

be3 6a30Boit MaTemMaTHyueCKO# TOATOTOBKH HEBO3MOXKHO CTaTh 0OpPa30BaHHBIM CO-
BPEMEHHBIM YEJIOBEKOM. B 1IKoJie MareMaTuka CIy>)KUT OIOPHBIM TMPEAMETOM JIJIst
U3YYEHHUS] CMEXHBIX JMCIHUIUIMH. B mocne MmKoIbHOW >KM3HM peaibHOM HeoOXonu-
MOCTBIO B HalllM JHU SIBJISIETCS HEMIPEPBHIBHOE 00pa3oBaHuUE, 4TO TpeOyeT MOTHOLIEHHON
0a30Boil 00111€00pa30BaTENbHON MOATOTOBKM, B TOM 4YHCJIE€ M MareMarudeckou. U
HAKOHEI], BC€ OoJblIe CHEUUaTbHOCTEH, TJAe HEoOXOIUM BBICOKUM YpPOBEHB
00pa3oBaHusl, CBI3aHO C HEMOCPEACTBEHHBIM MPUMEHEHUEM MaTeMaTUKU (SKOHOMUKA,
ousHec, ¢puHAHCHI, (hU3MKa, XUMHUS, TEXHUKA, HHHOPMATHKA, OMOJIOTHS, TICUXOJIOTHS U
np.). Takum o0pa3oM, pacuIMpsieTcsi Kpyr IIKOJbHUKOB, JUIsI KOTOPBIX MareMaTuKa
CTAHOBUTCS 3HAYUMBIM TIPEIMETOM.

Jlnst KWU3HU B COBPEMEHHOM OOIIECTBE BaXXHBIM SIBISICTCS (OPMUPOBAHUE
MaTEeMaTHYECKOTO CTHJIS MBIIIJICHUS, TPOSIBIISIFOIIETOCS B ONPEACIICHHBIX YMCTBEHHBIX
HaBBIKax. B mporecce MareMaTnuecKOHACSITEIPHOCTH B apCEHANI IPUEMOB U METOJIOB
YEJIOBEYECKOTO MBIIUICHHUSI E€CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS WHIYKIUS U
NeAyKIusi, 000OIIeHne W KOHKPETU3allMsl, aHaJIU3 M CHUHTE3, KiIacCUPUKAIUi U
cucreMarusanus, alcTparupoBaHue W aHajorusa. OOBEKThl MaTeMaTHYEeCKUX
YMO3aKJIIOYEHUN U MpaBUiIa UX KOHCTPYHUPOBAHUS BCKPHIBAIOT MEXaHU3M JIOTUYECKHUX
MOCTPOCHHM, BHIPAOATHIBAIOT YMEHUS (POPMYIUPOBATH, OOOCHOBBIBATH U JIOKA3bIBAThH
CYXJIEHHUsl, TEM CaMbiM pa3BUBAIOT JIOTUYECKOE MbIlIUIeHUuEe. Beaymas poib
NPUHAIJICKUT MareMaTuke B (OPMUPOBAHUU aJITOPUTMUYECKOTO MBIIUICHUS U
BOCIIUTAHUM YMEHHUM JEeHCTBOBaTh IO 33JaHHOMY AQJITOPUTMY U KOHCTPYHPOBATh
HOBBIC. B Xoze pemieHusi 3aad — OCHOBHOM y4eOHOH JesTeIhbHOCTH Ha YpOKax
MaTeMaTHKH — PA3BUBAIOTCSI TBOPUYECKAs M MPUKIIATHAS CTOPOHBI MBITTUICHHMSI.



OOyueHue mMareMaTHKe JAaeT BO3MOXKHOCTh Pa3BUBATh y YYallMXCA TOYHYIO, JKO-
HOMHYIO U UH(POPMATHUBHYIO PeUb, YMEHUE OTOMPATh HAUOOJIEE OAXOASIINE SI3bIKOBBIE
(B 4aCTHOCTH, CUMBOJIMYECKHUE, IPAPUUECKUE) CPEICTBA.

MaremaTtndeckoe oOpa3oBaHHWE BHOCHT CBOM BKiaa B (opmupoBanue oOImIei
KyJIbTypbl dyenoBeka. HeoOXoaumMbIM KOMIIOHEHTOM OOIIE KyJAbTypbl B COBPEMEHHOM
TOJIKOBAaHUU SBJIAETCS O0Ilee 3HAKOMCTBO C METOJaMH TMO3HAHUS JIE€UCTBUTEIIBHOCTH,
IIPEACTABICHUE O IpeAMETe M METOAEC MATEMAaTHKH, €r0 OTIWYHS OT METO/IOB
€CTECTBEHHBIX U TYMAHMTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTHUKH
JUISl PELIEHUS] HAyYHBIX U IPUKJIAIHBIX 3a/1a4.

M3ydyeHne MareMaTHUK{A CIOCOOCTBYET 3CTETHUYECKOMY BOCIIMTAHHMIO YEJIOBEKA,
IIOHUMAaHHUIO KpacoTbl M U3SIIECTBA MAaTeMaTHYECKUX PACCYKICHHUU, BOCIPHIATHIO
reOMETPUYECKUX POPM, YCBOCHHIO UJIEU CUMMETPUHU.

Hcropus pa3BUTHS MaTEMaTHYECKOIO 3HAHMS JAa€T BO3MOXHOCTH IOIOJIHUTH 3a-
1ac UCTOPUKO-HAYUYHbIX 3HAHUM IIKOJIBHUKOB, CPOPMHUPOBATh y HUX MPEICTABICHUS O
MaTeMaTUKE KaK 4YacTH OOIIEYesIOBEUYECKON KyJIbTypbl. 3HAKOMCTBO C OCHOBHBIMHU
VUCTOPUYECKMMH BEXaMHM BO3HUKHOBCHHsS M pPa3BUTHSA MaTEMATUYECKOM HAayKH, C
VCTOPUEN BEJIMKUX OTKPBITUM, UMEHAMU JIIOAECH, TBOPUBIINX HAYKy, TOJDKHO BOUTH B
MHTEIJICKTYalbHbIN 0araxk KayKJI0ro KyJIbTypHOTO YeIOBEKa.

Mecto npeaMera B 00pa3oBaTeibHOM MpoLecce:

baszucHblil yueOHblii (00pa3oBaTebHBIN) IUIAH HA U3YYEHUE MAaTEMAaTUKU B OCHOB-
HOM I1IKOJIE OTBOJUT 5 y4eOHBIX YacCOB B HEENIO B TEUEHHUE KAXKIOTO roja oOy4yeHus,
Bcero 875 ypokoB. U3 MIKOIBHOTO KOMIIOHEHTa 00pa30BaTENbHOTO YUPEKICHUS
BbIeNsIeTCs | yac B HEAENIO Ha U3yYeHHe MaTeMaTuku B 5-9 kiaccax, TaKuM 00pa3oM,
KOJINYE€CTBO YaCOB B HEJEIIO yBEIUYEHO 10 6, 3HauuT Bcero 1050 ypokos.

CornacHo basucHoro ydebHoro (0Opa3oBaTenpbHOTO) TUTAHA B 5—6 Kiaccax
u3ydaercs npeamer «MaremaTnka» (MHTErpUpOBaHHBIA MpenaMer), B 7—9 kiaccax -
«Matemartukay (BKJIIOUAIOUINI pa3aensl « Anredpa» u «l'eomeTpusi»)

[Ipenmet «Marematuka» B 5—6 Kilaccax BKJIIOYAET apu(PMETUICCKAN MaTepural,
3JIEMEHTHI aNreOpbl U TEOMETPHUH, a TAK)KE 3JIEMEHTHI BEPOSTHOCTHO-CTATUCTUUECKON
JMHUU.

[Ipenmer «Maremaruka» B 7 — 9 kiaccax BKJIIOYAeT B C€0sl HEKOTOPbIE BOIIPOCHI
apu(pMETUKHU, pPA3BUBAIOIINE YHUCIOBYIO JHHHIO 5—6 KIaccoB, anredpanydeckuit
MaTepuall, HIEMEHTApHbIE (PYHKIIUH, DJIEMEHTHI BEPOSTHOCTHO-CTATUCTUYECKOMN JINHUH,
a TaKk)Ke€ FeOMETPUUYECKHUIM MaTrepual, TPaJIULUOHHO U3y4al0TCsl, EBKJIUI0BA TEOMETPHS,
AIIEMEHTHI BEKTOPHOM aire0pbl, reoMeTpruiecKre MpeoOpa3oBaHusl.

Paznen «AnreGpay» BKIIIOYAET HEKOTOPBIE BOMPOCHI apu(METUKHU, PA3BUBAIOLIUE
YUCJIOBYI0 JIMHUI0O 5—6 KJIaccoB, COOCTBEHHO anreOpandecKkwii Marepuan,
3NIEMEHTapHbIE (PYHKIINU.

B pamxax ydueOHoro pasznena «l'eomeTpus» TpaJIulIMOHHO U3Yy4arOTCsl, €BKIUI0BA
T€OMETPHUSL, HIEMEHTHI BEKTOPHOI anreOpbl, reOMETpUIECKUE MpeoOpa3oBaHMsL.

Pe3yabTarbl n3yuyeHusi yueOHOro nmpeamera



I/IBY‘{CHI/IC MaTeMaTUKM B OCHOBHOM IIIKOJIE J4a€T BO3MOXHOCTB 06y‘laI-OHII/IMC}I
AO0CTHYb CICAYIOIIUX PE3YIbTAaTOB PAa3BUTHA:

IB auunocmnom nanpagnenuu:

5-6 knaccwr:

. YMEHHE SICHO, TOYHO, TPAMOTHO H3J1araTb CBOM MBICIM B YCTHOWU U
MMAUCbMEHHOU

peuu, MOHMUMATHh CMBICJ IIOCTABICHHOM 3aJ1a4M, BBICTPAWBaTh ApPTyYMEHTAIIUIO,
MPUBOAUTH

MPUMEPHI U KOHTPIPUMEDPBIL;

* KPUTUYHOCTH MBILUICHUSI, YMEHHUE PACIIO3HABATH JIOTUYECKHA HEKOPPEKTHBIE BbI-
CKa3bIBaHMS, OTJINYATh TUIIOTE3Y OT (haKTa;

*IIpEACTaBICHUE O MaTeMaTHYEeCKOM Hayke Kak cepe 4eloBEeYeCKO NesTeIbHO-
CTH, 00 3Tanax ee pa3BUTHs, O €€ 3HAYUMOCTHU /ISl pa3BUTHUS IMBUIN3AIUY;

7-9 Knaccwt:

*KPEaTUBHOCTh MBIIUICHHS, THUIIMATUBA, HAXOAYUBOCTh, aKTUBHOCTb IIPU peEIlie-
HUM MaTEMATHYECKUX 3a/1a4;

*yMEHHE KOHTPOJUPOBATH MPOIECC M PE3yIbTaT YICOHOW MaTeMaTHYECKOU mes-
TEJIbHOCTH,;

*CIIOCOOHOCTh K 3MOITMOHATHFHOMY BOCIPHUSATHIO MaTeMaTUYECKUX OOBEKTOB, 3a-
Jlad, pEeLICHU, PaCCYKICHUM;

II B memanpeomemnom nanpasenenuu:

5-6 knaccwt:

*[I€pBOHAYAJIbHBIE TIPEJCTABICHUS 00 HIIeSIX U O METOAaX MaTeMaTHKU KaK yHH-
BEPCAJIBHOM SI3bIKE HAyKM W TEXHUKH, CPEIACTBE MOAECIMPOBAHUS SIBIICHUM H
IIPOIIECCOB;

*yMEHUE BUJETh MaTeMaTUYECKYIO 3aJlauy B KOHTEKCTE MPOOJIEMHON CUTYyalluH B
OPYTUX NUCUUIUIMHAX, B OKPYXKAOIIEH KU3HH;

*yMEHUE HAXOAUTh B PA3IMYHBIX MUCTOUYHUKAX MH(POPMAINIO, HEOOXOIUMYIO IS
pEIICHNS] MaTeMaTUYeCKUX MPoOJIeM, IPEICTABIIATh €€ B IOHATHOU (popme, MpUHUMATH
pelIeHre B YCJIOBHUSX HEMOJHOW W W30BITOYHON, TOYHOM U BEPOSTHOCTHOU
uHbOopMaIN;

7-9 knaccwt:

*YMEHHME MOHMMaThb M HCHOJb30BaTb MATEMATHYECKHUE CPEACTBA HAMIAIHOCTH
(rpaduku, AuarpaMMsbl, TaOJIUIIbI, CXEMbl U Jp.) IJIs WILTIOCTPALlMU, UHTEPIIPETAIUH,
apryMEHTAIUK;

*yMEHHUE BBIJIBUTATh TUIIOTE3bI IIPU PEIICHUH y4eOHBIX 3aja4, IOHMMaTh HEOOXO-
JUMOCTb UX IPOBEPKH;

*yMEHUE MPUMEHSATh UHIYKTUBHBIE U JCYKTUBHBIE CIIOCOOBI PACCYKICHHM, BU-
JI€Th PA3JINYHbIC CTPATETUU PEIICHUS 3a/1a4;

*[IOHMMAHUE CYIIHOCTH aITOPUTMHUYECKUX MPEANUCAHUN U YMEHUE JIEVCTBOBATH
B COOTBETCTBUU C MPEIIOKEHHBIM AJITOPUTMOM;

*YMEHUE CaMOCTOATEIILHO CTABUTH IICJIA, BEIOMPATh W CO37aBaTh aJITOPUTMBI IS
penieHus y4eOHBIX MaTeMaTUIECKUX MpooiIem;



*yMEHHUE TUIAHUPOBATh U OCYUIECTBISATH ESITEbHOCTD, HAPABICHHYIO Ha pelie-
HUE 33]1a4 UCCIIEI0BATEIBCKOTO XapaKTepa;

B npeomemnom nanpagnenuu:

5-6 knaccowt:

o OBJIaJIcHUE 0a30BHIM MOHATHWHBIM aNmaparoM MO OCHOBHBIM pasieiiam
COllepXKaHMsl, TMPEJCTaBICHUE OO0 OCHOBHBIX H3y4aeMbIX MOHATHUSIX (YHUCIIO,
reoMeTpudeckas Qurypa, ypaBHEHUE, (QYHKIHS, BEPOSITHOCTh) KaK Ba)KHEHIIIMX
MaTeMaTHYeCKUX MOJIENSX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh peasibHbIE MPOIECChHI
U SIBJICHUS;

. yMeHue paboTaTh ¢ MaTeMaTUYECKUM TEKCTOM (aHAIIM3UPOBATh, U3BJIEKATh
HE00X0IUMYI0 HH(POPMAIIKIO), TPAMOTHO MPUMEHSTh MAaTEMATUYECKYIO TEPMUHOJIOTHIO
Y CHUMBOJIMKY, UCIIOJIb30BaTh PA3JIMUHbIC S3bIKU MATEMATUKU;

7-9 Knaccwi:

° YyMEHUE TPOBOAWUTH  KiacCH(PUKAIUK, JIOTHYeCKHEe O0O0O0CHOBaHUA,
JI0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUM;

o YMEHHE pacIio3HaBaTh BHUJbl MATEeMAaTHUYECKUX YTBEPKIACHUN (aKCHOMBI,
OTIPENICNICHHS], TEOPEMBI U JIp.), IPSIMbIC U OOpaTHBIC TEOPEMBI;

o pa3BUTHE MPEICTABICHUHN O YKCIIE U YUCIIOBBIX CHCTEMaX OT HaTypaJlbHbIX

JI0 NEUCTBUTENBHBIX YUCEII, OBJIAJICHUE HABBIKAMUA YCTHBIX, TUCbMEHHBIX, UHCTPYMEH-
TaJIbHBIX BBIYMCJICHUI;

° OBJIAJICHUE CHUMBOJIbHBIM SI3BIKOM aireOphbl, MPUEMaMU BBIMOTHEHUS
TOXKJICCTBEHHBIX MPEeOOpa30BaHUi pallMOHAIBHBIX BBIPAXCHUH, PEIICHUs] YpaBHEHUH,
CHUCTEM ypaBHEHUI, HEPABEHCTB U CHUCTEM HEPABEHCTB, YMEHHME HCIIOJb30BaTh HJICHO
KOOpJIMHAT Ha IUIOCKOCTU [JIi WHTEPHpPETAllMM YPAaBHECHHH, HEPABEHCTB, CHUCTEM,
yMEHUE TIPUMEHSTh airedpandeckue MpeoOpa3oBaHMs, ammapar ypaBHEHUU U
HEPABEHCTB ISl PEUICHUS 3a/1a4 U3 PA3JIMUHBIX Pa3ieiioB Kypca;

o OBJIQJICHUE CHUCTeMOW (YHKIIMOHAIBHBIX TOHATHH, (QYHKIIMOHAIBHBIM
SI3BIKOM ¥ CHMBOJMKOM, YyMEHHE Ha OCHOBE (PYHKIIMOHAIBbHO-TpadUueCcKuX
MPEACTABIEHUN OMUCHIBATh U aHAJIM3UPOBATH PEATIbHBIE 3aBUCHUMOCTH;

° OBJIaJICHWEC OCHOBHBIMH CHOCOOaMU TIPEACTABJICHHUS W  aHAIM3a
CTAaTUCTUYECKUX  JAHHBIX;  HaJW4YUE  TPEIACTABICHUM O  CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B pPEaJbHOM MHPE U O Pa3JUYHBIX CIOCO0ax WX H3Y4YEHHUs, O
BEPOATHOCTHBIX MOJENSX;

o OBJIAQJICHUE TE€OMETPUYECKHUM S3bIKOM, YMEHHE HCHOJb30BaTh €ro JJis
OIMCAaHUs IPEAMETOB OKPYKAIOIIETO MUPA, PA3BUTHUE MIPOCTPAHCTBEHHBIX MPEACTABIIC-
HUW ¥ M300pa3uTEIbHBIX YMEHUN, TPHOOPETCHNE HABBIKOB TEOMETPUUYECKUX TTOCTPOE-
HUM;

° YCBOEHUE CHCTEMATUYECKHUX 3HAHUU O IIOCKUX (PUTypax u MX CBOMCTBAX,
a TaK)K€ Ha HAIVISIIHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE
MPUMEHATh CUCTEMAaTUYECKHE 3HAHUS O HUX VISl PEIICHUS TEOMETPUUECKUX U MPAKTH-
YeCKHUX 3ajad;

o YMEHUS U3MEPSTH JIJTMHBI OTPE3KOB, BEJIMUMHBI YIJIOB, UCIOIB30BaTh (HOp-
MYJIBI JIJIs1 HAXOXKJIEHUS TIEPUMETPOB, IUIOMAIeH 1 00BEMOB TEOMETPHICCKUX PUTYD;



J YMEHHE TPUMEHATHh W3yYeHHBbIC TIOHATHSA, PE3YJAbTaThl, METOABI IS
pelIeHnss 3a7a4d MPaKTHYECKOTO XapakTepa W 3aJa4 W3 CMEXKHBIX JHCIHILINH C
UCIIOJIb30BAaHUEM IPU HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPHANIOB, KaJIBKYISATOPA,
KOMITBIOTEpA.

IlnanupyemMble mnpeAMeTHbIC Pe3yJabTaTbl OCBOCHHMSI Y4eOHOro IpeaMera
«MaremaTnka)» 3a BeCh Kypc u3dy4eHus B 5-9 kiaccax.

[IporpamMma moO3BOJMIsIET JOOMBATHCS  CIAEAYIONIMX  PE3YIbTaTOB  OCBOCHUS
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHuUs.

JInu"HocTHbBIE:
y ydaiuxcs 0yayT c(popMUpPOBaHBI:
1) OTBETCTBEHHOE OTHOIICHUE K YUCHUIO;

2) TOTOBHOCTh U CHOCOOHOCTh OOydYaroOIIMXCS K CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAITMY K OOYYCHHIO U TIO3HAHUIO;

3) yMeHue sICHO, TOYHO, TPAaMOTHO M3J1araTb CBOM MBICJIM B YCTHOW U TUCbMEHHON
peuyd, IIOHUMAarhb CMBICI IIOCTaBICHHOW 3a1a4d, BBICTPAUBATh APTryMEHTALUIO,
IIPUBOAUTH IPUMEPBI U KOHTPIIPUMEDBI;

4) Ha4aJIbHbIC HABBIKW aJlallITallui B JIUHAMHWYIHO U3MCHAIOIICMCA MUPC;

5) sKkoyoruueckasi KyJdbTypa: LIEHHOCTHOE OTHOILIEHHWE K MPHUPOIHOMY MHUDY,
TOTOBHOCTh  CJI€IOBaTh HOPMaM  NIPHUPOJOOXPAHHOTO,  310POBHECOEPETaroIIero
MOBEJICHNUS;

6) ¢opMupoBaHHE  CIOCOOHOCTM K  SMOLMOHAIBHOMY  BOCIHPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/1a4, PELIEHUH, pacCyKIECHUN;

7) yMEHHE KOHTPOJIMPOBATh MPOILIECC W Pe3ylbTaT y4eOHOW MareMaTH4ecKOou
JEATEIIbHOCTH;

y y4aluxcs MOTYT ObITh C(HOPMHUPOBAHBIL:

1) nmepBoHayanbHBIE NPEICTABICHUS O MAaTEMaTHYEeCKOW Hayke Kak cdepe
YeJIOBEYECKOM JEeATENbHOCTH, 00 3Tamax €€ pa3BUTHs, 0 €€ 3HAYMMOCTH JIJIsl Pa3BUTHS
IMBWIN3ALINH;

2) KOMMYHUKAaTHBHasi KOMIIETEHTHOCTh B OOLIEHWHM M COTPYIHUYECTBE CO
CBEpPCTHUKAMU B 00pa30BaTesbHOM, YUeOHO-UCCIIE0BATENBCKOM, TBOPUECKON U APYTUX
BUJIAX JEATEIbHOCTH;

3) KPUTUYHOCTb MBIIIJICHUS, YMCHHUC pPaCIlIO3HABATb JIOTHMYCCKHUM HCKOPPCKTHBLIC
BBICKA3bIBaAHH:A, OTIINYATDb 'MIIOTC3Y OT (l)aKTa;

4) KpeaTUBHOCTb MBIIUICHHS, WHHUIIMATUBBI, HAXOJUYUBOCTH, AKTHBHOCTH IPH
pelieHny apuMeTHIeCKuX 3a1ad.

MeranpeamerHsbie:
peryJssTUBHbIE

ydamuecCsa Haydarcs:



1) bopMynupoBaTh U ynepKUBaTh y4eOHYIO 3a/1a4y;

2) BbIOMpATh NEUCTBUSI B COOTBETCTBHUHM C IMOCTABIICHHOM 3a/1a4eil U YCIOBUSIMU €€
peanuzanuu;

3) mnaHWUpOBaTh MYTH JOCTHKEHHS IIeNiel, OCO3HAHHO BHIOMpaTh Hambolee
3¢ heKTHUBHBIE CTIOCOOBI PEIICHNS YICOHBIX U TIO3HABATEIIBHBIX 3a7a4;

4) npeBUAETh YPOBEHb YCBOEHUS 3HAHUI, €T0 BPEMEHHBIX XapaKTEPUCTHK;
5) cOCTaBJIATH IJIaH M MTOCIIEI0BATEILHOCTD JICHCTBUI;
6) OCYIIECTBIIATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI;

7) aneKBaTHO OLIEHUBATh MPABUILHOCTD WM OIIHOOYHOCTH BBIIIOJHEHUS yUeOHON
3a1a4u, €€ 00ObEKTUBHYIO TPYAHOCTh U COOCTBEHHbBIE BO3MOXKHOCTHU €€ PEIlICHHUS;

8) camuathk crnoco0 AEWCTBUA M €r0 Pe3yabTaT C 3aJaHHBIM 3TAJOHOM C IEJIBIO
oOHapyXeHHs OTKJIIOHEHUH U OTIIMYUHA OT HTAJIOHA;

ydamuecCs 1mojrydaTr BO3MOXKHOCTb HAYUUTHCA:

1) ONPENEIATD IIOCIIEAOBATEIBHOCTG  NPOMEXKYTOYHBIX  LEJed |
COOTBETCTBYIOIUX UM JIEUCTBUMN C yYETOM KOHEYHOTI'O PE3yibTara;

2) npeaBHUIETh BO3MOKHOCTH MOJYYEHUsI KOHKPETHOIO pe3yJibTaTa Py pelIeHUU
3a1ad4;

3) OCYyIIECTBIATh KOHCTAaTHUPYIOUIMHA W MPOTHO3UPYIOIIUMH KOHTPOJb IO
pe3yiabTaTy u 1o crnocoly AelcTBUS;

4) BblensaTh U (GOPMYIHPOBATH TO, YTO YCBOGHO M UYTO HYKHO YCBOWTb,
OIPENEIATh KAaY€CTBO U YPOBEHb YCBOCHUS,

5) KOHLEHTPUPOBATH BOJIIO IS IIPEOIOJIECHHS NHTEIUIEKTYaIbHbIX 3aTPYAHEHUN U
(u3NYECKUX NPENsATCTBUH;

NMO3HaBaTeJbHBIE

yJalnrecs HayJdarcs:

1) caMOCTOSTENBHO BHIACIATH U (POPMYITMPOBATH IMO3HABATEILHYIO 11€J1b;
2) UCTIONB30BaTh OOIIHE MPUEMBI PEIIICHUS 3a/1a4;

3) npuUMeHATh TMpaBuia M MOJb30BaTbC HWHCTPYKIHUSIMH U OCBOEHHBIMH
3aKOHOMEPHOCTSAMU;

4) OCYILIECTBISATH CMBICIIOBOE UYTEHUE;

5) CO31aBaThb, IPUMCHATDb U Hp€06pa30BI>IBaTI> 3HAKOBO-CHMMBOJIMYCCKHEC CPCACTBA,
MOZACIIN U CXCMBI JIJIsI PCHICHUA 3a/1a4;

6) CcamMOCTOSITEJIbHO CTaBUTH II€JIM, BbIOMpATh U CO3/1aBaTh AJTOPUTMBI IS
perieHus y4eOHBIX MaTeMaTUIeCKUX MpooiIem;

7) NIOHUMATh CYUTHOCTh AJITOPUTMUYECKUX MPEINUCAHUNA U YMETh JIEHCTBOBATH B
COOTBETCTBHHU C MPEIJIOKEHHBIM AJITOPUTMOM;



8) MOHMMATh U HUCIIOJIb30BaTh MAaTEMAaTHUYECKUE CPEACTBA HAIVISIHOCTH (PUCYHKH,
YEPTEKU, CXEMBI U JIp.) ISl WILTIOCTPALUN, UHTEPIPETALMH, apIyMEHTALIHH;

9) HaxoAUTh B Pa3IUYHBIX HCTOYHHUKAX HHGPOPMAIUIO, HEOOXOAUMYIO JIs
pEelIeHusT MaTeMaTHYeCKUX TpoOJieM, W TPEACTaBIsATh €€ B TOHATHOH (opme;
NPUHUMATh PEIICHNE B YCIOBUSAX HETMOIHONW U M30BITOYHON, TOUHOW M BEPOSTHOCTHOMN
nHpopManuy;

ydaiyecs mojaydaT BO3MOKHOCTh HAYIUThCS:

1) ycraHaBnuBaTh NPUINHHO-CICACTBCHHBIC CBS3H, CTPOHWTH JIOTUYECKUE

paccyKIeHusl, YMO3aKJIIOueHUs (MHAYKTUBHBIC, JCIYKTUBHbIE M IO AHAJIOTHUU) H
BBIBO/JIBI;

2) dopMmupoBarh ydeOHYIO M OOIIE I0JIb30BATEIBCKYI0 KOMIIETEHTHOCTU B
o01acTi WCIONBb30BaHUsl WH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX TexHomoruid (MKT-
KOMIIETEHTHOCTH);

3) BUJETh MaTeMaTU4YECKyl0 3a7adyy B JIPYTrUX IUCIMIUIMHAX, B OKpPYXKarOIIeH
KU3HU,

4) BBIIBUI'aTb THUIIOTC3bl IIpH PCHICHUU y‘lC6HBIX 3aJa4 W IIOHHUMAThb
HCO6XO,Z[I/IMOCTI) HX IIPOBCPKHU,

5) IIaHUPOBAaTb M OCYHICCTBIIATH ACATCIBbHOCTh, HAIIPABJICHHYIO Ha PCIICHHC
3a1a4 UCCIICAOBATCIbCKOI'O XapaKTepa,

6) BbIOMpaTh Haubosee panuoHabHBIE U A(PGEKTUBHBIE CHOCOOBI PEIICHUS
3aad;

7) uHTEepHpeTUpoBaTh MHMOpPMaIMK (CTPYKTYpUPOBaTh, MEPEBOAUTH CIUIOLIHOM
TEKCT B TaOJIMUILy, NPE3EHTOBATh MOJYYCHHYIO HH(POPMAIUIO, B TOM YUCJIE C TTOMOUIBIO

HKT);
8) omeHnBaTh HHPOPMAITHIO (KPUTUUYECKAs OIIEHKA, OI[EHKA JJOCTOBEPHOCTH);

9) ycraHaBIMBaTh MPUYUHHO-CJICICTBECHHBIC CBSI3M, BBICTPAHBATh PAaCCYKICHUS,
0000111eHHS;

KOMMYHHUKATHBHBIC
ydamuecsa Haydarcs:

1) opraHu3oBbIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JIEATEIbHOCTH C
YUHUTENIEM M CBEPCTHUKAMM: ONPENEIATh 1IeJH, pacipenesiaTh GYHKIUU U POJIU y4acT-
HUKOB,;

2) B3aUMOJICMCTBOBATh M HAXOAUTh OOIIHE CIIOCOOBI paboThl; paboTaTh B IrpYyIIIeE:
HaxXOMUTh OOIIee peIIeHHe W paspemarh KOH(IMKTHI Ha OCHOBE COIIACOBAHUS
MO3UIMI 1 y4€Ta WHTEPECOB; CIylIaTh MapTHEpa; GOpMyITHpPOBaTh, apTyMEHTHPOBATh
U OTCTauBaTh CBOE MHEHHE,

3) mporHo3upoBaTh BO3ZHMKHOBEHUE KOH(DIUKTOB MPHU HAJUYMHU PA3HBIX TOUEK
3pEHUS;
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4) paspemath KOHQUIMKTBI HAa OCHOBE Y4Y€Ta HWHTEPECOB M TMO3UIUH BCEX
YYaCTHUKOB;

5) KOOPJIMHUPOBATH U MPUHUMATh PA3JIMYHBIEC MO3UIUUA BO B3aUMOEHCTBUM;

6) apryMeHTUpOBAaTh CBOIO MO3UIMI0O U KOOPAMHUPOBATH €€ C MO3ULHUAMHU
NapTHEPOB B COTPYIAHMYECTBE IPU BBIPAOOTKE OOIIETO pEIIeHHUS B COBMECTHOM
JEATEeIIbHOCTH.

IIpeamerHbIe:
BbinycKHHK HAy4YuTCH B 5-6 Kiaccax

(IUTsT MCTOJB30BaHUSI B IOBCCIHEBHOW JKU3HM M OO0ECIICUYCHUS BO3MOXKHOCTH
YCTENTHOTO MPOJOJIKEHUsST 00pa30BaHUs Ha 0A30BOM YPOBHE)

OmnepupoBaTh Ha 0230BOM YPOBHE MOHSATUSIMHU: MHOXKECTBO, AJIEMEHT MHOXKECTBA,
MOJIMHOXKECTBO,  NPHUHAJICKHOCTh;3a7aBaTh ~ MHOXKECTBA  IMEPEUUCICHUEM  HX
AJIEMEHTOB;

HaxoAnTh IEPECCUCHHUC, O6T>€I[I/IHCHI/I6, IIOAMHO>KECTBO B HpOCT@ﬁIHHX CUTyaluAax

B HOBCCHHCBHOﬁ JKU3HU KW TIpU HU3YUYCHUH OPYIrUX NOpCAMCTOB:PpACIIO3HABATH
JIOTHYCCKN HCKOPPCKTHLIC BBICKA3bIBAHUSI.

Yuciaa

OmnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMH: HATYPAIBHOE YUCIIO, IIEI0€ YUCIIO,
O0OBIKHOBEHHAsI Ip00b, JeCATUYHAS P00, CMEIIAHHOE YMCII0, PAITMOHAIBHOE YUCIIO;

MCMOJIb30BaTh CBOVMCTBA YMCEII U IIPaBUIA JEWCTBUM C PAallMOHAIbHBIMU YHACIAMU
IIPY BBIMOJIHEHUH BBIYUCIICHU;

UCIIOIb30BaTh MpU3HAKK Aeaumoctd Ha 2, 5, 3, 9, 10 npu BbIIOJIHEHUH
BBIYUCJICHUN U PEIIEHUH HECJIOKHBIX 3a]1a4;

BBINIOJIHATD OKPYIJIEHUE PAlMOHAIBHBIX YUCEI B COOTBETCTBUU C MPABUIIAMH;
CpaBHUBATh PAIIMOHAJILHBIE YHCIIA.

B noBcenHeBHOM KU3HU U IPU U3YUYEHHUH JIPYTUX MPEIMETOB:

OIICHUBATh PE3YJIbTAThl BBIYUCICHUIN MPU PEIICHUH MPAKTUYECKUX 3a7ay;
BBITNIOJIHATH CPABHEHHE YUCET B PEAIbHBIX CUTYaIUsX;

COCTABJISITh YMCJIOBBIE BBIPAKEHUS MPU PEIICHUH MPAKTUUECKUX 3aJ1a4 U 3a/1a4 U3
JIpYruX y4eOHbIX MPEIMETOB

CraTtucTuka U Teopus BepOSITHOCTEH

[IpencraBnarh JaHHBIE B BUE TAOIUIl, TUArpamMM,

YuTaTh HHGOPMAIIUIO, IPEACTABICHHYIO B BUJIE TAOIUIIbI, TUATPAMMBI.
TexkcToBbIC 3a7a4n

Pemate HECI0KHBIE CIOKETHBIC 3a/1a4M Pa3HBIX THUIIOB Ha BCcE apuMETHUYECKHUE
JICUCTBUS,
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CTPOUTH MOJIEJb YCJIOBHS 3a/1a4M (B BUJE TaONUIIbI, CXEMbI, pUCYHKA), B KOTOPOI
JaHbl 3HAUEHUS JIBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMYHWH, C 1EJIbIO TTOMCKA PEIICHUs
3aJ1a4H;

OCYLIECTBIIATh CIIOCOO IMOMCKA pEelIEHUs] 3a7add, B KOTOPOM pacCyXJECHUe
CTPOUTCS OT YCJIOBHSI K Tp€OOBAaHHUIO UM OT TPEOOBaHUS K YCIOBHIO;

COCTABJIATH IJIaH PCHIICHUA 3a1a49U;
BBIACJIAATDH 3Tallbl PCHICHUWA 3a/1a4U,

WHTEPIIPETHPOBATh BBIYMCIUTENBHBIE pE3yIbTaThl B 3ajladye, HCCIeI0BaTh
MOJTYYCHHOE PEIlIeHHE 3a1a4H;

3HaTh Pa3IMYME CKOPOCTe OOBEKTa B CTOAYEH BOZAE, MPOTUB TEUEHUS U IO
TEUEHUIO PEKU;

pemarhb 3a1a491 Ha HaXOKACHUC YaCTHU YMUCJia U Y1CJia 110 €TI0 4aCTH,

pemiarb 3alaud pa3HbIX TUNOB (HAa paboTy, HA MOKYIKH, Ha JABWXCHHE),
CBSI3BIBAIONINX TPU BEJTUYHUHBI, BBIICIATH 3TH BETUYMHBI 1 OTHOIIICHUS MEXITY HUMU;

HaxoAuThb IMPOLCHT OT 4YMCJIa, YUCJIO 110 IMMPOUCHTY OT HETO, HAXOAWUTh ITPOLCHTHOC
OTHOHICHHUEC JBYX 4YHCCJI, HAXOAWTb IPOLHCHTHOC CHHXXCHHC WX IIPOLHCHTHOC
ITOBBIIMCHUEC BCJIMNYMHBI,

pelaTh HECIIOKHBIC JJOTHYECKHE 3aa9l METOAOM PACCYKACHUN.
B noBcenHeBHOM )KU3HU U NIPU U3YYECHUU IPYTUX IIPEIMETOB:

BBIIBUTaTh TUIIOTE3bI O BOZMOXKHBIX MPEIEIbHBIX 3HAUYEHUSIX UCKOMBIX BEJIMYUH B
3aj1ade (Ienarb NPUKUJIKY)

Harasanas reomerpus
['eomeTpuueckue Gpurypol

OmnepupoBars Ha 6a30BOM YpOBHE MOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, MpsiMas,
Jqy4, JIOMaHas, Yroj, MHOTOYTrOJbHUK, TPEYroJbHUK U  YEThIPEXYTOJbHUK,
OpSIMOYTOJIBHUK W KBaJpaT, OKPYKHOCTb M KPYT, MPSMOYTOJIbHBIN Hapasulesenumne],
KyO, miap.

N3o6pakars nuzydaembie PUTypbl OT PYKH U C TIOMOIIbIO JIMHEUKHU U ITUPKYIISL.
B noBcenHeBHOM KU3HU U NIPU U3YUYEHHUH IPYTUX MPEIMETOB:

peuarb NpakTUYECKUe 3aJ1a4r ¢ IPUMEHEHUEM MTPOCTEUIINX CBOMCTB GuUryp.
N3mepenusi U BbIYUCIEHUSA

BBIIIOJIHATE HW3MCPCHUC JIUH, paCCTOHHHﬁ, BCJIMYMH YIUIOB, C IIOMOLIbBIO
HHCTPYMCHTOB IJIA I/I3Mep€HI/Iﬁ AJINH U YTJIOB,

BBIYUCIIATH ILIOLIAAN IIPIMOYTOJIbHUKOB.
B noBcenHeBHOM )KU3HU U IPU U3YYECHUU IPYTHUX IPEIMETOB:

BBIYUCIIATH PACCTOSHUSA HA MECTHOCTH B CTaHIAPTHBIX CUTyalUsAX, IUIOLIALU
IPSAMOYTOJIbHUKOB;
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BBINIOJIHATH MPOCTEUIIINE TOCTPOCHUS U UBMEPEHHUS HA MECTHOCTH, HEOOXOIMMbIE
B PEAIbHOM KU3HU

HcTopuss maTreMaTuKH

OIIKMCBIBATH OTACJIBHBIC BBIIAIOIIMUCCA PC3YIIbTATDI, ITOJIYYCHHBIC B XOAC PAa3BUTHUA
MAaTCMAaTUKU KaK HAYKH,

3HaTb IIPUMEPBI MAareMAaTUYECKUX OTKPBITUM M HX aBIOPOB, B CBS3H C
OTEYECTBEHHOU U BCEMUPHOM UCTOPUEN

BbINyCKHHUK NMOJYYUT BO3MOKHOCTh HAYYHTHCAB 5-6 Kiaccax

(mms obecrieueHUs BO3MOKHOCTH YCIICUTHOTO TPOAOJDKEHHUS 00pa3oBaHUs Ha
0a30BOM U yIITYOJIEHHOM YPOBHSIX )

J1eMeHThI TCOPUU MHOKECCTB " MAaTeMaTH4YeCKOH JIOTHKH

OHepI/IPOBaTB IOHATHAMU. MHOXKCCTBO, XAPAKTCPHUCTUKU MHOKCCTBA, 3JICMCHT
MHOXXCCTBA, IIYCTOC, KOHCYHOC U OCCKOHEUHOE MHOXCCTBO, ITIOAMHOXCCTBO,
INPHUHAIJIC)KHOCTD,

ONpCACIIATh IMPHUHAAJIC)KHOCTD OJICMCHTA MHOXCCTBY, O6’I>C,Z[I/IHCHI/II-O 141
MNEPECCUCHNIO MHOKCCTB,

3aJaBaTb MHOXCCTBO C IIOMOIIBIO IICPCUHUCIICHUSA OJICMCHTOB, CIIOBCCHOIO
OIMMCaHUuA

B nmoBceaHEeBHOM KU3HU U IPU U3YUYEHUH APYTUX MPEIMETOB:

pacrno3HaBaTh JOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUSA,

CTPOUTH LEMOYKH YMO3aKIIOUYEHUI HA OCHOBE MCIOJIb30BAHUS MMPABUIT JJOTHUKH
Yuciaa

OmnepupoBaTh MOHATUSAMH: HATYPAITHHOE YHCIIO, MHOKECTBO HATypaJbHBIX YHCEI,
I1€JI0€ YUCII0, MHOXKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAsI MPOOb, MECATUYHAS NPOOb,
CMEIIaHHOE YHCJIO, PAIlMOHAIIBHOE YHCJIO0, MHOXECTBO PAIlMOHAIBHBIX YHCEI,
reoMeTpUYeCcKasi MHTePIPETaIUsI HaTyPaIbHBIX, IIEJIbIX, PAIlMOHAIbHBIX;

ITOHUMATh U OOBSICHSITH CMBICIT HOSI/IHI/IOHHOﬁ 3allMCH HATypaJIbHOI'0 Y1 CJia;

BBIIIOJIHATL  BBIYHUCIICHHMA, B TOM 4YHCIC C HCIIOJIb30BaAHUCM HpI/IéMOB
PallOHAJIbHBIX BBIqHCHCHHﬁ, 000CHOBEIBATh AJITOPHUTMBI BBIITOJTHCHUSA I[CﬁCTBHﬁ;

WCIIOIb30BaTh MPU3HAKU Aenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u
MIPOU3BEACHUS YHCEI MPU BHITIOJIHEHUY BHIYUCIICHUH M PEIIEHUU 3a]1a4, 000 CHOBBIBATh
MIPU3HAKU JICTUMOCTH;

BBIIIOJIHATD OKPYINICHUEC PAallMOHAJIBHBIX YHUCCI C SaI[aHHOﬁ TOYHOCTBIO,

yIOPSAI0YMBATh YWCTIA, 3alFCaHHBIE B BUJC OOBIKHOBEHHBIX M JCCATUYHBIX
npo0eit;

HaxoauTh HOJl m HOK uwucen u ucnosibp30BaTh UX MPH PEIICHUH 3a]1a4.

OIICPUPOBATH NOHATUCM MOAYJIb HHCJId, TCOMCTPHUICCKAsA MHTCPIIPCTAIA MOAYJIA
quciia.
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B noBcenHeBHOM )KU3HU U IIPU U3YYECHUU IPYTUX IPEIMETOB:

IPUMEHATH NPaBUIa MPUOIMKEHHBIX BBIYUCICHUHN MPU PEIIEHUU IMPAKTHUYECKUX
3a]a4 ¥ peLIeHUHN 3a]1ad APYTuX Y4eOHBIX TPEIMETOB;

BBIIIOJIHATE CPABHCHUC PE3IYIbTATOB BBIUHCJICHU I IIpu pCHICHUHN IMPAKTHYCCKHUX
3aga4d, B TOM 4YHCJIC HpI/I6J'II/I)KeHHLIX BBI‘II/ICJ'IeHI/If/'I;

COCTaBJIATh YHUCJIOBBIC BBIPAXKEHHUS M OLICHUBATH WX 3HAUYCHMs IIPU PEIICHUU
IPAKTHYECKHX 3a]a4 ¥ 331a4 U3 IPYTUX yu4eOHBIX MPEIMETOB;

YpaBHeHMS U HEPaBeHCTBA

OHGpI/IPOBaTI) IOHATHAMMU: PABCHCTBO, YHMCJIIOBOC PABCHCTBO, YPAaBHCHHC, KOPCHb
YpaBHCHUA, pCIICHUC YPABHCHUA, YUCIIOBOC HCPABCHCTBO

CraTucTuka u Teopus BEpOSATHOCTEMH

OnepupoBaTh TMOHATUSMHU: CTOJIOUATblE M KPYTOBBIE JTUArpaMMbl, TaOIHIIbI
TaHHBIX, CpeiHee apudmeTuyeckoe,

U3BJIEKaTh, MH(OpPMAIIUIO, TPEICTABICHHYIO B Ta0NMIIaX, HA AUarpaMMax;
COCTaBJISITh TAOJHUILIbI, CTPOUTH AMArpaMMbl HA OCHOBE JJAHHBIX.
B noBcenHeBHOM KU3HU U NIPU U3YUYEHHUH JIPYTUX MPEIMETOB:

U3BJICKATD, UHTEPIIPETUPOBATH " npeoOpa3oBbIBATH uH(pOpMAIHIO,
IOPEICTaBICHHYI0 B TallMIax W Ha JuarpaMmax, OTpPa)Kalollyl0 CBOICTBa U
XApAKTEPUCTUKU PEAIbHBIX IIPOLIECCOB U SABICHUM

TekcTOBBIE 3a1a4U

Pematsp INPOCTBIC M CJOXHBIC 3aJladd PpPAa3HbBIX THUIIOB, a TaKXC 3aldaqiu
MOBBIILICHHOU TPYOAHOCTH,

HCIIOJIB30BATh PA3HBIC KPATKHUC 3aIlMMCH KaK MOACIIM TCKCTOB CJIOXHBIX 3aj1a4 IJIA
IMOCTPOCHUA MMOMCKOBOM CXEMBI U PCLICHUA 3a1a4;

3HaTh M NPUMEHATh 00a cmocoba moucka pemieHus 3anad (oT TpeOoBaHHUS K
YCIJIOBUIO M OT YCIIOBUSA K TPeOOBAHUIO);

MOJIEIUPOBATh PACCYKIEHUS TNPU TMOHCKE PEHIeHMs 33Ja4 C MOMOLIbI0 Tpad-
CXEMBI;

BBIACIIATE OTAlbl PCHICHHA 3aJa491 U COACPKAHUEC KaXKI0ro sTaria,

WHTEPIIPETUPOBATh BBIYNCIUTEIBHBIE pE3YyNbTaTbl B 3a4a4ye, HCCIEN0BaTh
IIOJIyYEHHOE pPELICHUE 3a/1a4U;

aHAJIM3UPOBATH BCEBO3MOXKHBIC CHUTyallud B3aWMHOIO pPACIIOJIOKEHHS JIBYX
00BEKTOB M M3MEHEHUE WX XApaKTEPUCTUK MPHU COBMECTHOM JBUKECHHUU (CKOPOCTH,
BpeMsi, pacCTOSIHUE) MPU PEIICHUHU 3a/lad Ha JIBUKEHHE JIByX OOBEKTOB KakK B OJHOM,
TaK U B IPOTUBOIIOJIOKHBIX HAPABICHUSIX;

HCCJICAOBATh BCCBO3MOJKHBIC CUTYAIIMU IIPpU PCIICHHUHW 3a/ilad Ha ABHUIKCHHC 110
PCKE, pacCMaTpuBaTh Pa3HbIC CUCTCMBI OTC‘{éTa;

peuarb pa3HO0Opa3HbIe 3a/1a4H «HA YacTH»,
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pemare ¥ OOOCHOBBIBATH CBOE pELICHWE 3anad (BBIACTATH MaTeMaTHYECKYIO
OCHOBY) Ha HaXO)KJCHWE YaCTH YMCIIA M YHCIIA TI0 €0 YaCTH Ha OCHOBE KOHKPETHOTO
CMBICTa Ipodu;

OCO3HAaBaTh U OOBACHATH UACHTUYHOCTD 33/a4 Pa3HbIX TUIIOB, CBA3BIBAIOLIUX TPU
BEJIMUYMHBl (Ha paboOTy, Ha MOKYIIKM, Ha JBW)KEHHUE); BBLACIATh 3TU BEIMYUMHBI U
OTHOILIEHUS MEXKIYy HHMMH, INPUMEHATh MX NPHU PEIIEHUH 3a7ad, KOHCTPyUpPOBATh
COOCTBEHHBIE 3a/]1aul YKa3aHHBIX THUIIOB.

B noBcenHeBHOM )KU3HU U NIPU U3YYECHUU JIPYTUX IIPEIMETOB:

BBIJICIIATh IPU PELICHUM 3a1a4 XapaKTEPUCTHUKH paccMarpuBacMON B 3aaaye
CUTyallud, OTIMYHbIE OT pealbHbIX (T€, OT KOTOPbIX aOCTPArupOBAIKCH),
KOHCTPYUPOBAaTh HOBBIE CUTyal[Md C YYETOM ITHX XAPAKTEPUCTHUK, B YACTHOCTH, MPHU
PELIECHNH 337a4 Ha KOHLIEHTPALIMH, YUYUTHIBATH INIOTHOCTh BEILIECTBA;

pemaTth W KOHCTPYMPOBAaTh 3aJaud HAa OCHOBE PACCMOTPEHHUS PpPEaTbHBIX
CUTYyalllii, B KOTOPBIX HE TpeOyeTcsl TOUHbIN BHIYUCIUTEIbHBIN PE3yJbTarT;

pelaTh 3a/1a4M Ha IBUXKECHUE T10 PEKE, pacCMaTpUBasi pa3HbIE€ CUCTEMBI OTCUETA
HarnsinHast reomerpust
['eomeTpuueckue Gurypsl

OnepupoBath NOHATUAMHU (PUTYpa, TOUKA, OTPE30K, MpsiMas, JIyd, JJOMaHasi, yroi,
MHOTOYTOJIbHUK, TPEYTrOJbHUK M YEThIPEXYTOJIbHUK, MPSIMOYTOJBHUK M KBaJpar,
OKPYXHOCTb U KPYT, IPSIMOYTOJIbHBIN Mapajuiesienuiie]], Kyo, npusma, map, ITupamuia,
IUJIMHAP, KOHYC;

U3BJIEKaTh, HWHTEPOPETHPOBATH M  MPeoOpa3oBbIBATH  MH(OpPMAIUIO O
reoOMeTpUIECKHX (PUTypax, MPECTABICHHYIO Ha YepTekKax

U300pakaTh u3ydaemble (QUTYypbl OT PYKH M C TMOMONIbIO JUHEHKU, LUPKYIIS,
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOM )KU3HU U IPYU U3YYECHUU IPYTHUX IPEIMETOB:
peliaTh NpakTUYeCKUe 3a7a4i C MPUMEHEHHEM MPOCTEUINX CBOMCTB PUryp
HN3mepenust M BbIYMCICHUS

BBIIIOJIHATL HM3MCPCHHUC [JIWH, paCCTOHHHﬁ, BCJIMYMH VYINIOB, C IIOMOMIBIO
HHCTPYMCHTOB JIJIA I/ISMepeHI/Iﬁ IJIMH U YTJIOB,

BBIYHCIISITH TUIOMIAIU TPSMOYTOJIBHUKOB, KBAJIPAaTOB, OOBEMBI MPSIMOYTONBHBIX
napajuieNIenuneoB, KyooB.

B noBcenHeBHOM )KU3HU U NIPU U3YYECHUU IPYTHUX IPEIMETOB:

BBIUUCIIATh PACCTOSIHMSI HA MECTHOCTH B CTaHJAPTHBIX CUTYallUsX, TUIOMIAIN
YYaCTKOB MPSIMOYTOJIBHOU (POPMBI, 00HEMBI KOMHAT;

BBITIOJTHATH MPOCTEUININE TOCTPOEHUS HAa MECTHOCTH, HEOOXOJUMBbIE B pPeabHOMI
JKU3HU,

OIICHUBATh pa3Mepbl peaIbHbIX 0OBEKTOB OKPYKAIOIIET0 MUPa
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HcTopuss maTreMaTuKH

XapakTepu30BaTh BKJIAJ BBIAAIONIMXCS MATEMAaTUKOB B Pa3BUTHE MaTeMaTUKU U
MHBIX Hay4YHBIX 0ONacTei.

BeinyckHuk HayuuTcs B 7-9 kiaccax

(1T MCTIOJNB30BaHUSI B TMOBCEIHEBHOW JKU3HM W OO0ECICUYEHUS BO3MOXKHOCTH
YCTENTHOTO MPOJOJIKEHUsST 00pa30BaHus Ha 0A30BOM YPOBHE)

J1eMeHThI TCOPUU MHOKECCTB U MaTeMaTH4YeCKOH JIOTHKH

OnepupoBaTth Ha 6a30BOM YPOBHE MOHATHUSIMH: MHOXKECTBO, JIEMEHT MHOKECTBA,
MOAMHOXECTBO, IPUHAIJICKHOCTB;

3a/laBaTb MHOXXCCTBA IICPCUNCIICHHUEM HUX 3JICMCHTOB,

HaxoAnuThb  IICPCCCUYCHUC, O6T>6I[I/IHGHI/IG, IIOAMHOZKCECTBO B Inpo CTEHUIIINX
CUTyalluigX;

orepupoBaTh Ha 0A30BOM YpOBHE MOHATHUAMHM: OMpEEICHHUEe, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO;

IIPUBOAUTL IPUMEPBl W  KOHTPIPUMEPHI I  TOATBEPKHEHHMS  CBOUX
BBICKA3bIBaHUM

B noBcenHeBHOM KU3HU U MTPU U3YUYEHUU JPYTHX MIPEAMETOB:

WCITIOJIB30BaTh TPpaUiIeCcKOe MPEACTABICHUE MHOXKECTB JIJIsi OTIMCAHUS PEaTbHBIX
MPOLIECCOB U SIBICHUM, IIPU PEILICHUH 3a]1a4 IPYTUX YUeOHbIX MPEIMETOB

Yucaa

OmnepupoBars Ha 0230BOM YpOBHE NOHATUSAMHU: HATYPaJIbHOE YHCIO, €10 YUCIIO,
OOBbIKHOBEHHAs ApoOb, necATUYHAs ApoOb, cMelIaHHast ApoOb, paloOHaIbHOE YKCIIO,
apuMEeTUIYECKUI KBaJIPaTHBINH KOPEHB;

WCIIONb30BaTh CBOWMCTBA 4YHCEJI W NpaBuja JEUCTBUM IPU  BBIIOJHEHUHU
BBIUHCJICHU;

WCIIONb30BaTh MpU3HAKU Aenumoctd Ha 2, 5, 3, 9, 10 mpu BbIIOJIHEHUH
BBIYMCJICHUN U PEIIEHUH HECJIOKHBIX 3a]1a4;

BBIIIOJIHATH OKPYIVICHUE PAllMOHAIBHBIX YHCENI B COOTBETCTBUH C IIPABUIIAMU;
OLICHUBATh 3HAYCHHUE KBAJAPATHOIO KOPHS U3 IOJIOKUTEIIBHOIO LIEJIOr0 YUCIIA,;
pacIio3HaBarh palMOHAIBHbIC U UPPALMOHAIbHBIC YUCIIA,;

CpPaBHMBATh YMCIIA.

B noBcenHeBHOM )XKU3HU U IIPU U3YYECHHUU IPYTUX NIPEAMETOB:

OLICHMBATDH PE3YJbTATHI BBIYMCICHNUN IIPY PELICHUHN NTPAKTUYECKUX 3a7a4;
BBIITOJIHATH CPABHEHUE YUCEIl B PEAIIBHBIX CUTYaLUAX;

COCTAaBJIATH YUCIIOBBIE BBIPAXKECHU IIPU PELICHUN NIPAKTUYECCKUX 3a7a4d U 3a7a4d U3
JPYTUX Y4EOHBIX MIPEIMETOB

To:xnecTBeHHBbIE IPe0OPa30OBaAHUS
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BBINOIHATE HECHOXKHBIC HpCO6p830BaHI/I}I JJIs1 BBIYMCIICHUA 3HAQYCHUN YHCJIOBBIX
BBIp&)KCHPIﬁ, coacpKalluX CTCIICHU C HAaTypaJdbHbIM IIOKa3aTCJICM, CTCIICHH C LCJIbIM
OTPHULATCIIbHBIM ITOKA3aTCJICM;

BBITIOJIHATh HECIIOKHBIE TIPEOOpa30BaHUSA IICNIBIX BBIPAKCHHUI: pPaCKpPHIBATh
CKOOKH, PUBOANTH MOAOOHBIE ClIaraeMbI¢;

UCIIOJIb30BaTh (POPMYNbI COKPAIIEHHOTO YMHOXKEHHUS (KBaJpaT CyMMBbI, KBaapaT
Pa3HOCTH, pa3HOCTh KBAJIPATOB) JJIs1 YIPOILICHUS BHIYMCICHUN 3HAYCHUMN BBIPAKECHUI;

BBITIIOJIHATE HECIO0XHBIC Hp606paBOBaHI/I}I I[pO6HO-J'IPIHCﬁHBIX BI)Ipa}KeHI/Iﬁ 141
BBIpa)KeHI/Iﬁ C KBaAPATHBIMHA KOPHSAMMH .

B noBcenHeBHOM )XU3HU U NIPU U3YYEHHUH IPYTUX NTPEAMETOB:

IIOHMMATh CMBICJI 3alIMCH YMCJa B CTAHIAPTHOM BU/JE;

OIepupoBaTh Ha OA30BOM YPOBHE MOHATUEM «CTaHAAPTHAS 3aIUCh YUCITa»
YpaBHeHMS U HEpaBeHCTBA

OmnepupoBath Ha 0a30BOM ypOBHE TMOHSITHUSIMU: PABEHCTBO, YHMCIOBOE PAaBEHCTBO,
YpaBHEHHUE, KOPEHb YPaBHEHMS, PEIICHUE YPABHEHHUs, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PELIEHUE HEPABEHCTBA;

IMPOBCPATH CITPABCIMBOCTD YN CJIOBBIX PABCHCTB U HCPABCHCTB,

pelIarh JIMHEWHBbIE HEPABEHCTBA W HECIIOKHBIC HEPABEHCTBA, CBOJAILIHMECA K
JINHEHUHBIM;

pearb CUCTEMbl HECTIOKHBIX JTUHEHHBIX YPAaBHEHUH, HEPABEHCTB;

IIPOBEPATD, ABJISAETCS JIM JaHHOE YKCIIO PEIIEHUEM YpaBHEHUs (HEPABEHCTBA);
pemarb KBaJpaTHble ypaBHEHHU 110 (opMyJie KOpHEW KBaJApaTHOTO YpaBHEHUS;
M300paXkaTh pelieHuss HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOM.

B noBcenHeBHOM KU3HU U MTPU U3YUYEHUU JPYTUX MPEAMETOB:

COCTaBJISITh U PEIlIaTh JIMHEWHbIE YPAaBHEHUS MPU PEILICHUU 33]1a4, BO3HUKAIOIINX
B JIPYTHX y4e€OHBIX MpeaMeTax

DOyHKIUU
HAXOIUTh 3HAUEHUE (DYHKIIUU 110 33JJaHHOMY 3HAYEHUIO apTyYMEHTA;

HaXOJIUThb 3HAYCHUC apTyMCHTA 110 3aJdHHOMY 3HA4YCHHIO q)YHKHI/II/I B HCCJIOKHBIX
CUTyallusiX,

ONpCACIIATh ITOJOXKCHUC TOYKH II0 e KOOpAMHATaM, KOOPAWHATBI TOYKH II0 e
ITOJIOKCHHIO Ha KOOpI[HH&THOﬁ IIJIOCKOCTH,

no rpaduKy HaXOAUThb OOJACTh OMNPENECICHHS, MHOXECTBO 3HAUCHWUM, HYIU
(GYHKIMHU, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs U yObIBaHUS,
HauOoJbIIee U HAUMEHbIIIee 3HAYCHUS (PYHKIIUU;

CTPOUTH rpapuK IMHEHHON PYHKIINU;
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IPOBEPSTh, SIBIAETCA JU JaHHbIA TIpaduK rpapukoM 3aJaHHOW (QyHKLIUU
(JTuHEHON, KBaApaTUYHON, 0OpaTHON MPOMOPLUOHAIBHOCTH);

OTIpeNeNATh MPUOMKEHHBIE 3HAYEHUSI KOOPIMHAT TOYKU IepeceueHus rpaduKoB
GbYHKITNH];

omepupoBarb Ha 0a30BOM ypOBHE TMOHSATUAMM: TMOCIEIOBATEIBLHOCTD,
apu(MeTHIeCcKas MPOrpeccus, TeOMETPUIECKas MPOTPECCHUS;

pemaTrh 3aJadyd Ha TPOrPEeCcCHH, B KOTOPBIX OTBET MOXKET OBbITh MOJy4YeH
HEMOCPEACTBEHHBIM MOACYETOM 0€3 MpUMEHEHHS (POPMYIL.

B noBcenHeBHOM )XKU3HU U NIPY U3YYEHHUH IPYTUX MTPEAMETOB:

UCIIOJIb30BaTh rpaUKu peagbHbIX MPOIECCOB M 3aBUCUMOCTEHN JUIsl ONpeeeHUs
WX CBOMCTB (HaumOOJbIIME U HAWMEHbIIWE 3HAYEHUs, MPOMEXKYTKH BO3PACTAHUS U
yOBbIBaHUS, 00JIACTH TIOJIOKUTETHHBIX M OTPUIATEIIEHBIX 3HAYCHUN U T.I1.);

UCII0JIb30BaTh CBOMCTBA JINHEMHON (PYHKIMH U €€ rpauK Mpy pelIeHUH 3a]1ad U3
JIPYTUX YYeOHBIX MPEIMETOB

CrarucTtuka u TCOpUs BCpOﬂTHOCTei/'I MNOCTABUTDb MOCJI€ TEKCTOBBLIX 3ajadY,
KakK C COACpKaHuMN.

ViMeTh TIpEICTAaBICHHE O CTATUCTUYCCKUX XapaKTEPHUCTHUKAX, BEPOSTHOCTH
CITy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4aX;

pemiate  MpocTEWInre KOMOWHATOPHBIE  3a7adyd  METOAOM  MPSIMOTO U
OpraHn30BaHHOTIO Mepedopa;

IPECTaBIATh JaHHbIC B BUJE TaOIUII, AUArpamMm, rpaduKos;

YUTaTh HH(GOPMAIUIO, PEACTABICHHYIO B BUI€ TaOIUIIbl, AHArpaMMBbl, Tpaduka;
OTIpeIeNIATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU YUCIOBBIX HA0OOPOB;
OLICHUBATh BEPOSITHOCTH COOBITHS B IPOCTEUIIHX CITy4asix;

UMETb MPECTABICHUE O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBICHHSIX.

B noBcenHeBHOM JKU3HU U TIPH U3YYEHUH IPYTUX MIPEIMETOB:

OLIEHUBATh KOJIMYECTBO BO3MOKHBIX BApUAHTOB METOJIOM Iepedopa;

UMETh TIPEACTABICHUE O POJU TPAKTUYECKH TOCTOBEPHBIX M MAJIOBEPOSITHBIX
COOBITHH;

CpaBHHBATb OCHOBHLBLIC  CTATUCTUYCCKHC  XAPAKTCPHUCTUKHU, IIOJYUCHHBIC B
IMpouecCce pCIICHUsA HpI/IKHa,Z[HOﬁ 3aaa4u, U3YUCHH pCaJIbHOI'O SABJICHUAA,

OIIEHUBATh BEPOATHOCTh PEaIbHBIX COOBITUH U SBIICHUM B HECJIOKHBIX CUTYaIHIX
TexkcToBbBIE 3a1a4H

Periate HecoOXXHBIE CIOKETHBIE 3a7aud pa3HbIX THUIIOB Ha BCe apudmeTnyeckue
JICUCTBUS,

CTpOUTb MOACJIb YCIIOBHA 3aad4u (B BHJIC Ta6J'II/II_IBI, CXCMbI, PUCYHKa HWJIN
ypaBHCHI/I}I), B KOTOpOﬁ JaHbl 3HAYCHUSA IBYX U3 TpéX B3aMMOCBA3aHHBIX BCIHWYHUH, C

LCJIBbIO ITOMCKAa PCIICHUS 3aa49n,
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OCYLIECTBIIATh CIIOCOO IOMCKA pEelEHUs 3a7add, B KOTOPOM pacCyXJEHue
CTPOUTCS OT YCJIOBHSI K Tp€OOBAaHHUIO UIIH OT TPEOOBaHUS K YCIIOBHIO;

COCTABJIATH IIJIaH PCHICHUA 3a1a49U;
BBIIACJIAATD 3TAllbl PCHICHUWA 3a/1a4U,

WHTEPIIPETHPOBATh BBIYMCIUTEIBHBIC pE3yIbTaThl B 3ajlade, HCCIEI0BATh
NOJTYYCHHOE PEIlIeHHE 3a1a4H;

3HATb Pa3Inunc CKOpOCTeﬁ 00BbEKTa B CTOSUCH BOAC, MPOTHUB TCUCHHUA H 110
TCUHCHUIO PCKHU,

pemarhb 3a1a41 Ha HaXOKACHUC YaCTHU YMUCJia KU YrcJia 110 €TI0 4aCTH,

pemarb 3amadd  pa3HbIX THUMOB (HAa paboTy, HAa TMOKYIKH, Ha JIBUKCHHE),
CBSI3BIBAIOIIMX TPU BEJIMYMHBI, BBIAEIATH 3TU BEJIMYUHBI U OTHOLLIEHUS MEXIY HUMU;

HaxXoAWTh IMPOUCHT OT YUCJIa, YUCJIO 110 IMMPOUCHTY OT HCTO, HAXOAWUTH ITPOICHTHOC
CHWKCHHNC NI ITPOLUCHTHOC MOBLIIICHNC BCJIMYHUHBI,

penarb HECIOKHbIE JIOTHYECKUE 3a1a91 METOZIOM PACCYKICHUM.
B noBcenHeBHOM KU3HU U NIPU U3YYEHHUH IPYTUX MPEIMETOB:

BBIJIBUTATh TUITOTE3bl O BO3MOXKHBIX MPEACIbHBIX 3HAYCHUSIX MCKOMBIX B 3aja4e
BEJIMYMH (71e71aTh IPUKUJIKY)

I'eomeTpuyeckue purypsol
OnepupoBath Ha 06a30BOM YpOBHE MOHATUAMH I'€OMETPUUYECKUX (PUTYD;

W3BIICKaTh WH(OpPMAIIMI0O O TEOMETPUYECKHX (Urypax, NpPEACTaBICHHYIO Ha
yepTrekax B IBHOM BU/IE,

OPUMEHATH JUIsl PEIICHUs 3a/lad TeoMEeTpUuyeckue (PaKThl, €cClid YCIOBHUS HX
IPUMEHEHHUS 33]1aHbl B IBHOU (opMe;

pemarb 3aa4r Ha HaAXOXIACHUC T'COMCTPUUYCCKHX BCJIWYUH I10 06pa3uaM NI
aJiropuTMam.

B noBcenHeBHOM KU3HU U NIPU U3YUEHUH IPYTUX MPEIMETOB:

HCII0JIb30BaTh CBOMCTBA reOMETPUICCKUX (1)I/Il“yp AJIs1 PCHICHUA THUIIOBBIX 3aad,
BO3HHKAIOMIUX B CUTyallUsaX IMOBCEIHEBHOM JKU3HHU, 3aaa4 IPAKTHICCKOTO COACPKAHUA

OTHoOlIeHUA

OnepupoBath Ha 0a30BOM YypOBHE TMOHATHUSIMH: DPABEHCTBO (UTYp, paBHbIC
(buUrypbl, paBEHCTBO TPEYroJbHUKOB, MAPaIEIbHOCTh MPSMBIX, MEPIEHIUKYISIPHOCTh
IPSMBIX, YTl MEXTY TPSIMBIMH, IEPIICHINKYIISP, HAKJIOHHAS, TPOEKIIUS.

B noBcenHeBHOM XU3HHU U IIPU U3YYEHHUH IPYTUX MIPEAMETOB:

MCIIOJIb30BAaTh OTHOILLICHMS I PEIICHUS NPOCTEHMIIMX 3aJad, BO3HUKAIOLIUX B
pEAITBHOM KU3HU

I/I3MepeHl/Iﬂ H BBIYUCJICHUA
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BoinonHATh HU3MEPCHUEC [JIMH, paCCTOHHHﬁ, BCJIMYMWH YITIOB, C IIOMOIIbLIO
HHCTPYMCHTOB JIJIA I/ISMepeHI/Iﬁ IJIMH "1 YTJIOB,

OPUMEHATH (HOPMYIIBI TIEPUMETPA, IO U 00bEMa, IO MOBEPXHOCTU
OTJEIbHBIX MHOTOTPAHHUKOB IIPU BBIYUCICHUSX, KOTZAa BCE JAaHHBIE HMEIOTCA B
YCIIOBUH;

npuMeHsaTh Teopemy Iludaropa, 6a3oBble TPUTOHOMETPUUYECKHE COOTHOIICHUS
JUISL BBIYMCJIEHUS JUIMH, PACCTOSTHUM, TUIOIIAIEH B MPOCTEUIINX CITyYasiX.

B noBcegHeBHOM KM3HU M NIPH U3Yy4YEHHUH APYTUX NPEAMETOB:

BBIYMCIIATh PACCTOSHUS HAa MECTHOCTM B CTAHJIAPTHBIX CUTYalUsAX, IUIOLAAU B
MPOCTEUIINX CIydastX,

OPUMEHATH (POPMYIIBI B TPOCTEUIINX CUTYAUSAX B IOBCEAHEBHON KU3HU
I'eomeTpuyeckue nMoCTpoOeHU

N306pakars TUNIOBBIE MJIOCKUE (DUTYpPBl U PUTYPHI B IPOCTPAHCTBE OT PYKH U C
MIOMOIIbIO UHCTPYMEHTOB.

B noBcenHeBHOM )KU3HU U NIPU U3YYECHUU IPYTUX IPEIMETOB:

BBIITIOJIHATD HpOCT@ﬁHIHG MNOCTPOCHUA HAa MCCTHOCTH, HCO6XOI[I/IMBIC B peaHBHOﬁ
KHU3HHU

I'eomeTpuueckue npeodpa3zoBaHus

Crpouts Gpurypy, CAMMETPUYHYIO IaHHON (PUType OTHOCUTENILHO OCU U TOYKHU.
B noBcenHeBHOM KU3HU U MTPU U3YUYEHUU JPYTUX MPEAMETOB:

pacno3HaBatTh ABMKEHUE OOBEKTOB B OKPYKAIOIIEM MUPE;

pacno3HaBaTh CHMMETPUYHBIE (PUTYPBI B OKPYKAIOIEM MUPE

BekTopbl U KOOPAMHATHI HA TJIOCKOCTH

OnepupoBath ~ Ha  0a30BOM  ypOBHE  TMOHSTHSIMH  BEKTOp, CymMma
BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YUCIIO, KOOPANHATHI HA INIOCKOCTH;

onpeneisaTh NPUOMMKEHHO KOOpAMHATHI TOYKM 1O €€ H300paKeHHI0 Ha
KOOPJIMHATHOM TIOCKOCTH.

B noBcenHeBHOM )KU3HU U NIPU U3YYECHUU IPYTHUX IPEIMETOB:

HCIIOJIB30BATh BCKTOPHI JII PCHICHUA HpOCTCﬁIHHX 3aJa4 Ha OIIPpCACICHUC
CKOPOCTH OTHOCHUTCIIbHOTO ABUKCHUS

HcTopuss maTreMaTuKu

OnuceiBaTh OTACJIBHBIC BBIAAIOIMINUCCS PC3YIIbTATBI, ITIOJTYUCHHBIC B XOAC PA3BUTHA
MAaTCMAaTUKU KaK HAYKH,

3HaTb IIPUMEPBI MAareMAaTUYECKUX OTKPBITUM M KX aBIOPOB, B CBS3H C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEM;

INOHHUMATb POJIb MATCMATHUKH B PA3BUTUHA Poccun

MeToabl MATEMATUKH
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BriOupare moaxomsuiuii M3y4eHHBIH METOHA JUISl PEIICHUH HW3YyYEHHBIX THIIOB
MaTeMaTHYECKUX 3aJ1a4;

[IpyBogUTEL TIPUMEpPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B OKPYKaKOILIEH
JIEVUCTBUTEIBHOCTH U ITPOU3BEJICHUSAX NUCKYCCTBA.

BbINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYMTHCHA B 7-9 Ki1accax

s obecriedeHus] BO3MOXKHOCTH YCIIEIIHOTO TPOJODKEHHUS O00pa3oBaHMUsS Ha
0a30BOM U yIIIyOJIEHHOM YPOBHSIX

J1eMeHThI TCOPUU MHOKECCTB U MaTeMaTH4YeCKOH JIOTHUKH

OnepupoBaTh MNOHATHSIMH: OIpPEACIIEHUE, TEOpEMa, AKCMOMAa, MHOXKECTBO,
XapaKTEPUCTUKU MHOXKECTBA, JIEMEHT MHOXECTBA, IyCTOE, KOHEUHOE U OECKOHEUHOE
MHOKECTBO, TOJMHOKECTBO, TPUHAIJIEKHOCTD, BKIIFOUYEHUE, PABEHCTBO MHOXKECTB;

M300pakaTh MHOKECTBA U OTHOIIIEHNE MHOKECTB C IIOMOIIIBIO KPYTOB Ditiepa;

OIpCACIATD MMPHUHAAJIC)KHOCTD QJICMCHTA MHOKCCTBY, O6T>€I[I/IHCHI/IIO u
MNEPECCUCHNUIO MHOKCCTB,

3a/1aBaTh MHOXKECTBO C TIOMOILBIO TEPEUUCICHUSI BJIEMEHTOB, CJIOBECHOIO
OITHCaHMUSI,

ONEpPUPOBATh  NOHSATUAMH:  BBICKA3bIBAHUE, HUCTUHHOCTh U JIOXKHOCTh
BBICKa3bIBaHMSI, OTPUIIAHUE BBICKA3bIBAHUI, ONEpalliy HaJ BbICKA3bIBAHUSIMU: U, WIIH,
HE, YCJIIOBHBIEC BHICKA3bIBaHUS (MMILIUKAIUN);

CTPOUTH BbICKA3bIBaHMSI, OTPULIAHUS BBICKA3bIBAHUIA.
B noBcenHeBHOM KU3HU U NIPU U3YUEHUH IPYTUX MPEIMETOB:
CTPOUTH LIETIOUYKH YMO3AKIIOUEHU Ha OCHOBE UCIIOJIb30BAHMS MPABUII JIOTUKH;

HCIIOJIb30BATh MHOXKXCCTBA, OIlCpalMu C MHOXCCTBAMHU, HUX rpa(bnquKoe
NpeacTaBJICHUC I OIIMCAHHNA PCAJIBHBIX ITPOLCCCOB U SIBIICHUM

Yuciaa

OHepI/IpOBaTB IMOHATHUAMU: MHOKXCCTBO HATYpPaJbHBIX YMUCCII, MHOKCCTBO HLCJIbIX
YUCCJI, MHOXCCTBO pPAalHOHAJIbHBIX HYHCCJI, HPpPALUOHAJIBHOC YHUCIIO, KB&I[p&THBIfI
KOPCHb, MHOXKCCTBO I[GﬁCTBHTCJ'IBHI)IX qUCJI0, TCOMCTPHUYCCKAsA HMHTCPIIPCTALUSA
HaTypaJbHBIX, OCJIbIX, palliOHAJIbHEBIX, HCﬁCTBHTCHBHBlX YHUCCII,

IMOHUMATh U OOBSICHSITH CMBICIT MO3ULIMOHHOM 3alUCH HaTypaJbHOI'O YKCJia,

BBIIIOJIHATL  BBIYMUCIICHHA, B TOM 4YHCIC C HCIIOJb30BaAHUCM HpI/IéMOB
PallrOHAJIbHBIX BbI‘IPICJIGHHﬁ;

BBIIIOJIHATD OKPYINICHUC PallMOHAJIBHBIX YHUCCI C 3a,Z[aHHOﬁ TOYHOCTBIO,
CPAaBHHUBATL pAllMOHAJIBHBIC U UPPAIUOHAILHBIC YKUCJIIA,
NpeacCTaBATh pallMOHAJIbBHOC YUCJIO B BUC ,Z[CCHTH‘IHOﬁ I[pO6I/I

YIOPSAI0YMBATEH YHUCIIA, 3aMMCAHHBIC B BH/IE OOBIKHOBEHHOU U JIECATUYHOM Ipoou;
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HaxoauTh HOJl 1 HOK uucen u ucnosib30oBaTh UX MPU PEIICHUU 3a]1a4.
B nmoBceaHEeBHOM KU3HU U IPU U3YUYEHUU APYTUX MPEIMETOB:

NPUMEHSTH MpaBUiia TPUOTMKEHHBIX BBIYMCICHUN MPU PEHICHUH MPAKTUYECKUX
3a]a4 ¥ pEIIeHUHN 3a]1ad APYTuX Y4eOHbIX IPEIMETOB;

BBIIIOJIHATE CPAaBHCHHUC PC3YJILTATOB BBIUHCJICHU I IIpHU PCUHICHUHU ITPAKTHYCCKHUX
3aga4, B TOM 4YHCJIC HpI/I6JII/I)KeHHBIX BBI‘-IHCJI@HPIﬁ;

COCTaBJIAATh U OLICHUBATh YMCIIOBBIE BBIPAXCHUSA IIPU PEIICHUU IPAKTUYECKUX
3a7a4 ¥ 334 U3 IPYruX yueOHbIX MPEAMETOB;

3allMChIBATh MW  OKPYINIATH YHCJIOBBIC 3HAUYCHHA  PCaJIbHbIX BCIWYHMH C
HCIIOJIb30BAHHUEM PA3HBIX CUCTEM U3MCPCHUS

To:xnecTBeHHBbIE IPe0OpPa3oBaHUS

OHepI/IPOBaTB MOHATHUAMU CTCIICHU C HAaTypaJIbHbIM IIOKa3aTrcjieM, CTCIICHU C
HCJIBbIM OTPHUHATCIIBHBIM ITOKA3aTCIICM,

BBITMOJHATh MPEOOpPa3OBaHUsl LIENBIX BBIPAKEHUH: NEHUCTBUS C OJHOWICHAMHU
(crokeHUe, BBIYMTAHWE, YMHOXKEHHUE), JEWUCTBHS C MHOTOWIEHAMH (CIIOKEHUE,
BBIYMTAHUE, YMHOXKEHHUE);

BBINIOJIHATD PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTENIM OAHUM U3 CIIOCOOOB:
BBIHECEHHE 3a CKOOKY, TpYyNIUPOBKA, HCIIOJb30BaHUE (OPMYIT COKpPAIEHHOTO
YMHOXKEHHS;

BBIJICIIATH KBAApaTr CYMMBI U PA3HOCTH OJJHOYJICHOB;
pacKJIaIbIBaTh HA MHOYKUTEIN KBAJAPaTHBIA TPEXUJIEH;

BBIITIOJIHATD Hp606p330BaHI/I${ BBIpa)KeHHﬁ, COoACpKAMX CTCIICHU C MCJIbIMU
OTPULATCIBHBIMHA IMOKA3aTC/IsIMHU, INCPCXOAUTH OT 3allMCH B BHUJAC CTCIICHU C ILCJIBIM
OTPHULATCIIbHBIM IMOKA3aTCJICM K 3aIllMCHU B BUJIC I[pO6I/I;

BBHITIOJTHATH TIPE0Opa30oBaHuUs IPOOHO-PAMOHATBHBIX BBIPAXKCHHUI: COKpaIICHUE
npoOeii, mpuBeAeHrEe anredpanyeckux apobel k oOlieMy 3HaMEHATeNto, CIOKEHHE,
YMHOXXEHHE, JICJICHUE alreopandeckux apoOeid, Bo3BeAeHNEe alredpandeckoi 1podu B
HaTYpaJIbHYIO U MENIYI0 OTPUIIATEILHYIO CTEIICHb;

BBIIIOJIHATH IPE00Pa30BaHUs BBIPAXKECHHI, COEPKAIIMX KBaIpaTHbIE KOPHH;

BBIJICIIATH KBAJAPAaT CYMMBI WIM PA3HOCTH JBYYJICHA B BBIPAKECHUAX, COACPIKALLUX
KBaJPATHBIE KOPHU;

BBIIIOJIHATH IPE00Pa30BaHUs BBIPAKECHU, COAEPHKALINX MOIYJIb.
B noBcenHeBHOM )KU3HU U IPU U3YUYECHUH IPYTHUX MIPEIMETOB:

BBIITIOJIHATD HpeO6p330BaHI/I$I n I[CﬁCTBH?I C 4ucCjiaMH, 3allMCAHHBIMHU B
CTAaHAAPTHOM BHUC,

BBITMOJIHATH MPE00pPa30BaHus aNreOpandecKux BBHIPAKEHUI MPHU PEHICHUH 3a]ady
IPYTUX YYEOHBIX ITPEIMETOB

YpaBHeHUS U HEPABECHCTBA
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OnepupoBaTh MOHATUSIMU: YypaBHEHHE, HEPaBEHCTBO, KOPEHb YypaBHEHUS,
pelIeHrue HEPaBEHCTBA, PAaBHOCUJIbHBIE YPaBHEHMUsI, O0JIACTh ONpPEACIICHUsS YPAaBHEHUS
(HepaBeHCTBa, CUCTEMbI YPAaBHEHU UIJIM HEPABEHCTB);

pelIaTh JMHEWHbIE YPABHEHUS U YPABHEHUS, CBOJAUMBIE K JIMHEWHBIM C ITIOMOILbIO
TOXIECTBEHHBIX MMPEOOPA30BAHU;

peliaTeh KBaJpaTHbIE YPaBHEHUS U YPABHEHMs, CBOAMMBIE K KBAJpPaTHBIM C
MIOMOIIIbIO TOXKJIECTBEHHBIX MpeoOpa30BaHMii;

pemiaTh IpoOHO-TMHEHHbIE YpaBHEHUS;
pemars IpoCTENIINE UPPALMOHAIBHBIE YPABHEHNS BUA , ;
pelars ypaBHEHHUs BUIA;

pelaTte ypaBHEHHs CIOCOOOM pA3JIOKEHUS HAa MHOXKUTEIM M 3aMEHbI
IIEPEMEHHOW;

UCIIOJIb30BaTh METO/l MHTEPBAJIOB JIJISl PEIICHHUS LENIbIX U APOOHO-PAlMOHATIBHBIX
HEPaBEHCTB;

pemarb JMHEHHbIE YPaBHEHUS U HEPABEHCTBA C IapaMeTpamu;
penarb HECJIIOKHbIE KBaIpaTHbIE YPABHEHUS C TApAMETPOM;

peuarb HECJIOKHbIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH C TapaMeTpaMu;
pelarb HeCJIOKHbIE YPABHEHUS B 1IEJIbIX YHCTIaX.

B noBcenHeBHOM KU3HU U NIPU U3YUYEHHUH JIPYTUX MPEIMETOB:

COCTaBJLITh U pElIaTh JIMHEMHBIE U KBAJpPATHBIC YPABHEHUsI, YPABHEHMs, K HUM
CBOASIIIMECS, CUCTEMBl JIMHEHWHBIX YPAaBHEHHWW, HEPABEHCTB IPHU PELICHUM 3a]1a4
JPYTUX YYEOHBIX ITPEIMETOB,

BBITMOJHATH OLEHKY MPaBAONOA00Us Pe3ylbTaToB, MOJYYaeMbIX MpPU PEIICHUHU
JIMHEWHBIX U KBAJPATHBIX YPABHEHUW U CHCTEM JIMHEWHBIX YPAaBHEHUN U HEPABEHCTB
IIPU PELICHUY 3a7a4 IPYIUX yueOHBIX PEAMETOB,;

BbIOHMpAaTh COOTBETCTBYIOLIME YpPaBHEHUS, HEPABEHCTBA WJIM HX CUCTEMBI, JJIS
COCTABJIICHUS MaTEMaTH4YECKOM MOJENM 3aJaHHOW pPEaJbHOM CUTyallud WIH
IIPUKJIAAHON 3a/1a4H;

YMETh MHTEPIIPETUPOBATh MOJYYEHHBIM NPU PELICHUN YPABHEHHWsI, HEPABEHCTBA
VI CUCTEMBI PE3yabTaT B KOHTEKCTE 3aJaHHOW PEaJbHOM CUTYAlMy WM NPUKIATHOU
3a7a4u

DyHKIMHA

OnepupoBaTh MOHATHAMHU: (PYHKUHMOHAJIbHAS 3aBUCUMOCTh, (DYyHKIUS, rpadux
GyHKIMH, cocoObl 3amaHus (QYHKIMH, apTyMEHT M 3HaueHue (PyHKLIHUH, O0OIacTb
ONpesiesieHus] U MHOXECTBO 3HAYeHUW GQYHKIUHM, HYIW (QYHKIHH, TPOMEXYTKU
3HAKOTIOCTOSIHCTBAa, MOHOTOHHOCTh (DYHKIIWH, YETHOCTH/HEUETHOCTD (DYHKINH;

CTpOUTh  TpauUKud  JTUHEHHOW,  KBaJpaTUUYHON  (QyHKUUH,  0oOpaTHOH
IPONOPLHUOHATBHOCTH, PYHKIIUH BUJA: , , ;
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Ha MpuMepe KBaApaTUYHON (yHKLUHU, UCIOIB30BaTh MpeoOpa3oBaHus rpaduka
byukunn y=f(x) 17151 moctpoeHus rpaduxkoB GyHKIHH ;

COCTABJIATh YPABHEHMSI IPSIMOM I10 33JaHHBIM YCJIOBHSIM: IIPOXOASAIIEH Uepe3 1Be
TOYKA C 3aJaHHbIMM KOOpJIMHATaMH, HpPOXOJAIIeH depe3 [JaHHYIO TOYKYy U
I1apajuleIbHOW TaHHOW MPSIMOM;

uccienoBarh GyHKIHIO 10 e€ rpaduKy;

HaxOAUTb MHOXKECTBO 3HAYCHUH, HYIM, IPOMEKYTKA 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTHUYHON (PyHKIUU;

OIICPUPOBATH IMOHATHAMMU: IIOCICAOBATCIBbHOCTD, apI/I(bMCTI/I‘{CCKaH Imporpeccusi,
TCOMCTPHUYICCKAs ITPOIrpeCCusd,

peliaTh 331a4 Ha apuPMETUUECKYIO0 U T€OMETPUUECKYIO POTPECCHIO.
B noBceHEBHOM KU3HU U NIPU U3YYEHHUH IPYTUX NPEIMETOB:

WUTIOCTPUPOBATH C MOMOUIBIO IpapuKa peanbHyI0 3aBUCUMOCTb UJIM IIPOLECC 10
UX XapaKTEpUCTHKAM;

UCIIOJIb30BaTh CBOWMCTBA U rpaduK KBaJpaTUuyHON (DYHKUMU MPHU PEIICHUH 3aa4
U3 IPYTUX YYeOHBIX MPEIMETOB

TekcTOBBIE 3a1aYH

Pemlare mpocTele W CHOXKHBIE 3a1a4d  PAa3HBIX TUIOB, a TAaKXKe 3a7adu
IIOBBIIIEHHOM TPYAHOCTH;

HCIIOJIb30BATh PA3HBIC KPATKHUC 3aIMMCH KaK MOACIIM TCKCTOB CJIOXHBIX 3aj/1a4 IJIA
IMOCTPOCHUA MMOMCKOBOM CXEMBI U PCLICHUA 3a1a9;

pasimdarb MOJCJIb TCKCTA U MOJICJIb PCIICHUS 3aa4U, KOHCTPYHPOBATH K OI[HOﬁ
MOZACIIN PCHICHUA HECJI0KHOU 3aJia4i pa3HbIC MOACIIN TCKCTA 3a/1a4u;

3HaTh M MNPUMEHATH 00a cmocoba moucka pemieHus 3anad (oT TpeOoBaHHUS K
YCIJIOBUIO U OT YCIIOBHUSA K TPeOOBAHUIO);

MOJICIUPOBATh PACCYKIEHUS NPU TMOHCKE PEHIeHMs 33/Ja4 C IMOMOLIbI0 Tpad-
CXEMBI;

BBIACIIATD 3TAIIbl PCIICHHUA 3aa49 U COACPIKAHUC KAXKIOI'0 3Talla,

yMETb BbIOMpaTh ONTHUMAJbHBIA METOJ PELICHMs 3aJaud M OCO3HaBaTh BBHIOOP
METO/Ia, PACCMATPUBATh PA3JIMYHbIE METOJIbI, HAXOAUTDH PA3HbIE PEILICHUS 3a/1a4H, €CIIH
BO3MOXKHO;

AHAJIM3UPOBATD 3aTPYAHCHUA IIPHU PCIOICHUU 3a1a4,

BBIITOJIHATD pasyInyHbIE npeoOpa3oBaHus IIPEIIIOKEHHON 3aJa4u,
KOHCTPYHPOBATh HOBBIE 33]a4 U3 IaHHOM, B TOM 4MCJIe OOPATHBIE;

HHTCPIIPCTUPOBATL BBIYUCIUTCIBHBIC PCE3YybTaTbl B 3a/a4C, HMCCICAOBATD
IMOJIYUYCHHOC PCUHICHUC 3a1a4Hu,

aHAJIM3UPOBATh BCEBO3MOXKHBIC CHUTyallud B3aWMHOIO pACIIOJIOKEHHS JIBYX
00BEKTOB M M3MEHEHUE WX XApAKTEPUCTUK MPHU COBMECTHOM JBUKECHHUU (CKOPOCTH,
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BpEMH, paCCTOHHI/Ie) IIpru pCIICHUHU 3aaa4 Ha JABHXXKCHHC IBYX 0OBCKTOB KaK B OTHOM,
TaK U B IIPOTUBOITIOJIOKHBIX HAITPABJICHHAX

UCCIIEZIOBATh BCEBO3MOXKHBIE CUTYallUM NPU PELICHUM 3a]a4 Ha JBUXKECHUE IO
pEKe, pacCcMaTpUBaTh Pa3Hble CUCTEMbI OTCUETA;

pemarb pa3HooOpa3HbIE 3a/1a4l «HA YacThy,

pemars U OOOCHOBBIBaTH CBOE pELICHWE 3anad (BBLACTATH MaTeMaTHYECKYIO
OCHOBY) Ha HaXO)KJCHWE YaCTH YMCIIA M YHCIIA TI0 €0 YaCTH Ha OCHOBE KOHKPETHOTO
CMBICTa Ipodu;

0CO3HABaTh U OOBICHITH UACHTUYHOCTD 33714 Pa3HbIX TUIOB, CBS3bIBAIOIIUX TPU
BEJIUYMHBI (Ha paboOTy, Ha MOKYNKH, Ha JBUXKEHHUE).BBIACISATH 3TH BEJIWYUHBI U
OTHOUIEHUS MEXIYy HHUMH, NPUMEHSATh WX MpPHU PEIICHUU 3a7ad, KOHCTPYHPOBATh
COOCTBEHHBIEC 3a/]a4 YKa3aHHBIX TUIIOB,;

BIaJEeTh OCHOBHBIMM METOJAMM pCIICHMs 3aJad Ha CMECH, CIUIABHI,
KOHILIEHTPALIWH;

pemiarb 3a4add  Ha IMPOLEHTHl, B TOM 4YHUCJIE, CJOXHBIE IPOLEHTHI C
000CHOBaHMEM, UCTIONB3Ys Pa3HbIE CIIOCOOBI;

pemiarh JJOTHYeCKHUe 3a7aui pa3HbIMU CITIOCO0aMHM, B TOM YHCIIE, C IBYMS OJIOKaMHU
U C TpeMsi OJI0KaMu TaHHBIX C TIOMOIIIBIO TAOJHIT;

peuiate 3aga4d 110 KOM6I/IHaTOpI/IK€ H TCOpUH BepOHTHOCTCﬁ Ha OCHOBC
HCIIOJIb30BaAHMWA N3YYCHHBIX MCTOAOB U 000CHOBEIBATh PCIICHUC,

pemarb HECIOKHBIC 3a/1a4U 110 MaTeMaTHU4eCKOU CTaTUCTHKC,

OBJIaJIETh OCHOBHBIMU METOJIAMH PEILIEHUSI CIOXKETHBIX 3aJ7au: apu(MeTHUeCKuH,
anreOpanyeckui, nepedop BapuaHTOB, FTEOMETPUUECKUH, TpadUuecKuil, MPUMEHSATh UX
B HOBBIX 10 CPABHEHHIO C U3YUYEHHBIMHU CUTYaIIHSIX.

B noBcenHeBHOM XKU3HU U IIPY U3YYEHHUH IPYTUX MTPEAMETOB:

BBIICJIATh TPU PEIICHUU 33Jlad XapaKTEepUCTUKH pacCMaTpUBacMoOil B 3ajaue
CUTyallud, ODIMYHbIE OT pealbHbIX (T€, OT KOTOPbIX aOCTParupoOBAIUCH),
KOHCTPYUPOBATh HOBBIE CUTYal[UU C YU4ETOM ITHX XAPAKTEPUCTHUK, B YACTHOCTH, MPHU
pelIeHnH 3a1a4 Ha KOHIEHTPAIINK, YYUTHIBAaTh IIJIOTHOCTH BEILIECTBA;

pelmars M KOHCTPYMpPOBAaTh 3aJaud Ha OCHOBE pPAacCMOTPEHHUs peEalbHBIX
CUTYyaIllil, B KOTOPBIX HE TPeOYeTCsI TOUHbIN BHIYUCIUTEIbHBIN PE3YIIbTAT;

pemarh 3a/1a4 Ha IBUKEHUE 10 PEKE, pacCMaTpUBasi pa3Hble CUCTEMBI OTCUETA
CraTucTuka u Teopus BEepOSTHOCTEMH

OnepupoBaTh MNOHATUSAMHU: CTOJOYATBIE M KPYTrOBbIE JMAarpamMMbl, TaOIULIbI
JAHHBIX, CpefiHee apu(pMeTHYecKoe, MeraHa, HauOoIblllee 1 HauMEHbIlee 3HAYEHUs
BBIOOpDKH, pa3mMax BBIOOPKH, AMCIEPCHUS U CTAHAAPTHOE OTKJIOHEHME, CiydailHas
U3MEHYUBOCTD;

U3BJIEKaTh MHGMOpPMAIMIO, PEJACTABICHHYI0 B TaONHMIax, Ha JgUarpaMmax,
rpadukax;
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COCTAaBIIATH TAOJIUIIbI, CTPOUTH TUArpaMMBbI U TpavKi Ha OCHOBE JaHHbIX;

ONEepUpPOBaTh MMOHATUSAMHU: (AKTOpUaAl 4YHUCIA, MEPECTAaHOBKM U COYETAHWS,
TpeyronbHUK [lackans;

OPUMEHATD MIPABUIIO MPOU3BEACHUS IPH PEIICHUH KOMOMHATOPHBIX 3a]1a4;

ONEepUpOBaTh MOHATUSIMU: CIyYallHBIA OIBIT, CIy4alHbIA BBIOOP, HCIBITAHUE,
AIIEMEHTAPHOE Cly4dailHOe cOObITHE (MCXO/T), KITACCUYECKOE ONPEECICHUE BEPOSITHOCTH
CITy4aitHOTO COOBITHSI, OTIEpAITUH Ha/l CITyYaliHBIMU COOBITUSIMU;

IPEACTaBIATh HH(OPMALIMIO C TOMOIIIBIO KPYyTroB Diiiepa;

peuiato 3agad4yd Ha BbIYMCIICHUC BCPOATHOCTH C IIOACUCTOM KOJIHMYCCTBA
BApHUAHTOB C IIOMOIIBIO KOM6I/IHaTOpI/IKI/I.

B noBcenHeBHOM )KU3HU U NIPU U3YYECHUU IPYTUX IPEIMETOB:

U3BIICKATD, WHTEPIPETUPOBATH u peoOpa3oBLIBATH
nHpopManuio, IPeACTaBICHHYI0O B Tabnuiax, Ha JAuarpammax, rpadukax,
OTPaXKAIOIIYIO0 CBOMCTBA U XapAaKTEPUCTUKU PEATTLHBIX MTPOIIECCOB U SIBIICHUI;

ONpPENENIATh CTAaTUCTUYECKUE XApPAKTEPUCTUKH BBIOOPOK MO  TaOIUIaM,
nuarpamMmmam, rpadukaM, BBIMOJHATh CPAaBHEHHE B 3aBUCUMOCTH OT M PEIICHHS
3aJ1a4u;

OLICHUBATh BEPOSTHOCTD PEAIIBHBIX COOBITHI U SIBJICHHA.
I'eomerpuyeckue purypsl
OmneprpoBaTh NOHATUSAMU T€OMETPUUECKUX PUTYD;

U3BJICKaTh, HWHTEPIPETHUPOBaTb W  MNpeoOpa3oBbIBaTh  MHPOPMAIHMIO O
reoOMeTpHUYECKUX (pUrypax, mpeicTaBlIeHHYIO Ha YepTexax;

NPUMEHATh TeoMeTpuueckue (HakThl A pElIeHds 3a4a4, B TOM YHCIIE,
IIPEATIOJIArarolMX HECKOJIBKO 11ar0B PELICHNS,

dbopMynupoBaTh B MPOCTEHIINX CIy4YasxX CBOMCTBA U MpU3HAKU PUTyp;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS

BJIAJIETh CTAaHAAPTHON KiaccUPUKAIMed MIOCKuX (uryp (TpeyroibHUKOB U
YETBIPEXYTOJIBHUKOB).

B noBcenHeBHOM KU3HU U NTPU U3YUYEHHUH JIPYTUX MPEIMETOB:

UCIIOJb30BaTh  CBOMCTBA TE€OMETPUYECKHMX (UTYyp [UIsl  pelIeHus 3aaad
IIPAKTUYECKOI0 XapaKTepa U 3a7ad U3 CMEXHBIX TUCLIUIUINH

OTHOIEHUA

OmnepupoBaTh TOHSATUSMHU: PaBEHCTBO (uryp, paBHble (UTYpPBI, PABEHCTBO
TPEYTOIHHUKOB, TAPAJIICIBHOCTh TPSIMBIX, TEPICHAUKYISIPHOCTh TMPSMBIX, YIJIbI
MEXIy MPSMBIMHU, IEPIICHANKYIISP, HAKJIOHHAS, TIPOSKITHs, Togooue ¢uryp, mogoOHbIe
burypsl, Mog00HbBIE TPEYTOIBLHUKY;

npuMeHaTh TeopeMy daseca U TeopeMy O NPOINOPLUOHAIBHBIX OTPE3Kax IpH
pELIEeHUH 3a/a4;
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XapaKTepU30BaTh B3aUMHOE PACIOJIOKEHUE TMPSMONM U OKPYKHOCTH, ABYX
OKPYKHOCTEM.

B noBcenHeBHOM )KU3HU U IPU U3YYECHUU IPYTUX NPEIMETOB:

HCIIOJIB30BATh OTHOIICHHA [JII PCIICHUA 3ada4, BO3HUKAIOIIHWX B pCaHBHOﬁ
KHU3HHU

I/I3MepeHl/lﬂ H BBIYUCJICHUA

OmnepupoBaTh MPEACTABICHUSAMU O JJIUHE, TUIOMIAIN, 00bEME KaK BEIMYWHAMHU.
[Tpumensite Teopemy Iludaropa, ¢opmynbl mmomamyu, o0bEMa TpHU PEIICHUHU
MHOTOIIIATOBBIX 3ajJlad, B KOTOPBIX HE BCE JIaHHBIC MPEACTABICHBI SIBHO, a TPEOYIOT
BBIUMCJICHHU, OTIEpUPOBaTh 0oJiee MMPOKUM KOJIMYECTBOM (DOpMYI IITUHBI, TUTOIIAIH,
00b€éMa, BBIYUCIIATH XapaKTEPUCTHKA KOMOWHamuii Quryp (OKpy>KHOCTEH U
MHOTOYTOJIbHUKOB)  BBIYHCIIATH  PACCTOSHUS  MEXIYy (QUTypamMH, TNPUMEHSTh
TPUTOHOMETpUUYECKUE (OPMYIBI [JIi BBIUUCICHUW B 0OOJiee CIOXKHBIX CIIydasX,
IIPOBOJIUTH BBIUMCIICHUS Ha OCHOBE PABHOBEIMKOCTH U PaBHOCOCTABICHHOCTH;

IMPOBOAUTDH IMPOCTBIC BEIYMCIICHUS Ha 00BEMHBIX TCJIax,

dbopMyIMpOBaTh 3a7a4yl Ha BBIYMCICHUE JUIMH, TUIOIIQJAeH U 00bEMOB M pemarh
ux. B conmepxanum ecthb emié m TeopemMa CHHYCOB M KOCHHYCOB. JInOo Tam yOparth .
100 31€ech 100aBUTH

B noBcenHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:
MPOBOJIUTH BHIYUCIICHHUSI HA MECTHOCTH;

OPUMEHATh (HOPMYJIBI TIPU BBIYUCICHUSX B CMEXHBIX YUYEOHBIX NpeIMeTrax, B
OKPYKaIOUIEN JEUCTBUTEIBHOCTH

I'eomeTpuyeckue MoCTpoeHU

N300paxkate reoMeTrpudyeckue QUIypbl IO TEKCTOBOMY U CHUMBOJIBHOMY
ONHUCAHHUIO;

CBO6OI[HO OIICPUPOBATH '-ICpTé)KHBIMI/I HHCTPYMCHTAMHU B HCCJIOKHBIX ClIydasaX,

BBIIOJIHATH IIOCTPOEHUSI TPEYIOJIbHUKOB, IPUMEHATh OTHCIbHBIE METOMbI
IIOCTPOCHUM LIUPKYJIEM M JIMHEUMKOW M IPOBOAUTH NMPOCTEHIINE MCCIENOBAHUS YHCIIA
peLIeHN;

n300paxkaTb THUIIOBBIE IUIOCKUME (UIYppl M OOBEMHBIE Tejla C IOMOULIbIO
IIPOCTEUIINX KOMIIBIOTEPHBIX UHCTPYMEHTOB.

B noBcenHeBHOM )KU3HU U NIPU U3YYECHUU IPYTHUX IPEIMETOB:

BBITIOJIHATh MPOCTEUININE OCTPOSHUS HAa MECTHOCTH, HEOOXOJUMBbIE B pealbHOMI
JKU3HU;

OTICHUBATh Pa3MePhl PEATbHBIX OOBEKTOB OKPYKAIOIIETO MUPA
IIpeoOpa3zoBanust

OmnepupoBaTh TOHSITHEM [BIKEHHS M TpeoOpa3oBaHUs TOAO0US, BIAJETh
npuéMaMyd MOCTPOEHUs (UTYp C HCIONb30BaHHWEM IBMKEHUH W MpeoOpa3oBaHUM
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HOI[O6I/I}I, IMPUMCHATH IIOJYUYCHHLIC 3HAHWUA MW OIBIT HOCTpOGHI/Iﬁ B CMCXHBIX
npeaMeTax U B PCAJIbHBIX CUTYyalIlUAX OKPYKAOMICTO MHUPA,

CTpOUTh (GUTYpY, MOAOOHYIO JAHHOM, MOJB30BAThCS CBOMCTBAMM IMOAOOUS IS
000CHOBaHMS CBOMCTB UTYD;

MPUMEHSTh CBOMCTBA JIBMKCHUW JJI1 TPOBEACHHUS MPOCTEUIIMX 000CHOBAaHUI
CBOMCTB uryp.

B noBcenHeBHOM )KU3HU U NIPU U3YYECHUU IPYTHUX IPEIMETOB:

MPUMEHSThL CBOWCTBA JBMXKEHUW M TMPUMEHSATH MOA00ME MJid MOCTPOCHUH U
BBIYUCIIEHUM

BeKTOpbI U KOOPAUHATHI HA MJIOCKOCTH

OHCpI/IPOBaTL IMOHATHUAMHA BCKTOpP, CyMMa, PA3HOCTb BCKTOPOB, IMPOU3BCACHHC
BCKTOpPa Ha 4YHCIO, Yrojll MCEXKIAY BCKTOpaMH, CKaJIAPHOC IIPOHU3BCIACHHUC BCKTOPOB,
KOOpAWHATHI Ha IIJIIOCKOCTH, KOOPpAWHATBI BEKTOPA,

BBITIOJIHATD JCHCTBUSL HaJ BEKTOpamMH (CJIOXKEHUE, BHIYUTAHUE, YMHOXXEHHE Ha
YKCJIO), BBIYKMCIATH CKaJsipHOE MPOU3BEACHHUE, OMPENENSATh B MPOCTEUIINX CIy4asx
yrojl MEXJy BEKTOpaMH, BBIIOJHATH PA3JIOKEHHE BEKTOpa Ha COCTaBISIOINIUE,
NPUMEHSTH TOJTYYEHHbIE 3HaHUS B (PU3MKeE, MOJIB30BaThCs (DOPMYION BBIUYMCICHUS
PACCTOSIHUSI MEXKJYy TOYKAMU MO U3BECTHBIM KOOPAMHATAM, UCIOJb30BaTh YpPaBHEHUS
buryp Ay penieHus 3aaay;

INPUMCHATh BCKTOPbI M KOOPAHWHATHI JJIA PCIICHUSA ICOMCTPUUCCKHX 3aaad Ha
BBIYUCJICHUC IJIMH, YITIOB.

B noBcenHeBHOM )KU3HU U IIPU U3YYECHUU IPYTUX IIPEIMETOB:

UCIIOJIb30BaTh MOHATHS BEKTOPOB W KOOPAMHAT Ui pEIIeHUs 3ajad 1o (Qusmke,
reorpaduu U ApyruM y4eOHBIM MpeAMETaM

HcTopus maTreMaTuKu

XapakTepu30BaTh BKJIAJ BBIAAIONIMXCS MATEMAaTUKOB B Pa3BUTHE MaTeMaTUKU U
MHBIX HayYHBIX 00JIacTeH;

ITIOHUMATh POJIb MATEMATHKH B pa3BuTUM Poccun
MeToabl MATEMAaTUKH

Wcnonbs3ys W3y4eHHbIE METOMbI, IPOBOAMTH JOKAa3aTE€JIbCTBO, BBIINOJIHATh
OIPOBEPIKEHUE;

BriOuparh n3ydeHHbIE METOMIBI M UX KOMOMHAIMY IS PEIICHUS MaTeMaTHIeCKUX
3a/1ay;

UCIIOJIB30BATh MAaT€MAaTUYECKUE 3HAHMS I OINMCAHUS 3aKOHOMEPHOCTEH B
OKpY’KaroIIeN JEHCTBUTENBHOCTU U ITPOU3BENCHUAX UCKYCCTBA,

OPUMEHSATH  MPOCTEHIIME  MPOrpaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU MAaTEMAaTUYECKUX 3a]1a4.
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BBIMyCKHHUK MOTYYHT BO3MOXKHOCTh HAay4UThCS B 7-9 Kilaccax Ui YCIEIIHOTO
IPOAOIKEHUS 00pa30BaHus Ha YIITyOJIEHHOM ypOBHE

J1eMeHThI TCOPUU MHOKECCTB " MAaTeMaTH4YeCKOH JIOTHKH

CBO60,Z[HO OIICpUPOBATH MOHATHAMHU. MHOKCCTBO, XAPAKTCPUCTUKH MHOKCCTBA,
9JICMCHT MHOKCCTBA, IIYCTOC, KOHCUHOC H OCCKOHEUHOE MHOXCCTBO, ITIOAMHOXKCCTBO,
MNPHUHAIJIC)KHOCTD, BKIIFOUCHUC, PABCHCTBO MHOKCCTB, CITOCOOBI 3aJaHuC MHOXKCCTBA,

3aJjaBaTh MHOXKECTBA Pa3HBIMU CIIOCOOaMH;
IIPOBEPATH BBIIIOJIHEHUE XapAKTEPUCTHUECKOIO CBOMCTBA MHOKECTBA;

CBO60,Z[HO OIICPUPOBATH IOHATUSAMUN: BBICKA3bIBAHUC, MCTHMHHOCTb M JIO)KHOCTb
BBICKA3bIBaHH:A, CJIOXXHBIC M IIPOCTBHIC BLICKA3bIBAHWA, OTPHUIIAHHC BBICKaSBIBaHHﬁ;,
HCTHHHOCTb M JIOKHOCTb YTBCPXKACHHUA MW C€ro OTpHLAHHA, OICpaliuM HaIg
BbICKa3bIBaHUSAMU: U, UJIHU, HE. YCn0oBHBIE BHICKA3bIBAHUS (I/IMHJ'II/IKEU_[I/II/I);

CTPOUTH BBICKA3bIBAHHUS C UCTIOJIH30BAHUEM 3aKOHOB alNreOpbl BHICKA3bIBAHUA.
B noBcenHeBHOM )KU3HU U NIPU U3YYECHUU IPYTUX IPEIMETOB:
CTPOMUTH PACCYKICHHS HA OCHOBE MCIIOJIb30BAHUS ITPABUII JIOTUKU;

UCIIOJIb30BaTh MHOXECTBA, OINEpalil C MHOXECTBaMH, WX TrpapuiecKoe
IIPEACTABICHUE Ul ONMCAHUA PEabHBIX IIPOLIECCOB U ABJICHUH, IIPU PEILICHUU 3a1a4
JPYTUX Y4EOHBIX MIPEIMETOB

Yuciaa

CBoOOHO omepupoBaTh MOHATHSMH: HAaTypajbHOE YHCIO, MHOXECTBO
HaTypaJIbHBIX YMCEJl, LEJI0E YUCIIO, MHOXKECTBO LIEJIBIX YHUCEN, OOBIKHOBEHHAs JIpOOb,
JNECATUYHAsE JApoOb, CMEIIAHHOE YHUCIIO, pPAalMOHAJIbHOE YHCIO, MHOXECTBO
PaLMOHAJIBHBIX YMCEN, UPPALMOHAIIBHOE YUCIIO, KOPEHb CTEIEHU N, JECHCTBUTEIBLHOE
YUCI0, MHOXECTBO JCHCTBUTEIBHBIX YHUCEI, TIEeOMETpUYECKass HWHTEpIIpETaLns
HAaTYpaJIbHBIX, LEJbIX, PAL{UOHAIbHBIX, IEHCTBUTEIbHBIX YHCEIT,

IIOHUMATh M OOBICHSATH pasHULly MCXKAY HOSHHHOHHOﬁ 141 HCHOSHHI’IOHHOﬁ
CHUCTCMAaMU 3aIIMCH YHCCII,

MEPEBOAUTH YUCIa U3 OJIHOW CUCTEMBI 3alIMCH (CUCTEMBbI CUMCIICHHUS]) B APYTYIO;

JIOKa3bIBaTh W MCIIOJIb30BaTh MPU3HAKUA ACIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI ¥ IPOU3BEICHUS YUCEN MPH BHIMOJHEHUH BBIYUCICHUN U PEIICHUU 3a/1a4;

BBITIOJIHATh OKPYIJICHUE PAIlMOHAIBHBIX U UPPAIMOHAJIBHBIX YMCEN C 3aJaHHOMN
TOYHOCTBIO;

CpaBHHBATb I[CﬁCTBHTGHBHBIG YucClia pasHbIMHA CHOCO6aMI/I;

YIOPSIOYMBATh YUCIIA, 3AIMCAaHHbIC B BUJEC OOBIKHOBEHHOH U ACCATUYHOM IPoOH,
YKCIIa, 3aMCaHHbIC C UCTIOIb30BaHUEM apU(PMETHUCCKOTO KBAJPATHOTO KOPHS, KOpHEH
CTEIIEHHU OOoJIbIIE 2;

Haxonutb HOJ[ m HOK uwmcen pasHbiMU croco0amMu M UCIIONB30BAaTh UX IPHU
pelIeHny 3aa4;
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BBITIOJIHATH  BBIYMCICHHA U HpCO6p330BaHI/I}I BBIp&)KCHPIfI, CoAcCpKaunx
I[eﬁCTBHTeJIbHBIe quciia, B TOM YMUCJIC KOPHH HATypaJIbHBIX CTCIICHEH.

B noBcenHeBHOM )XU3HU U IIPU U3YYEHHUH IPYTUX MIPEAMETOB:

BBITNOJIHATh U OOBSACHATH PE3YJbTAaThl CPABHEHMS PE3YNIBTATOB BBIUMCIECHUN MpPU
pELICHNUN NPAKTUYECKUX 3aJ1ay, B TOM YMCJIE MPUOIMIKEHHBIX BBIYMCIECHUH, UCTIONb3YS
pa3Hble cIoCOObI CPAaBHEHU;

3allUCbIBATb, CPABHUBATb, OKPYITIATH YHUCIIOBBIC OAHHBLIC PCAJIbHBIX BCJIMYHUH C
HCIIOJIb30BAHHUEM PA3HBIX CUCTCM U3MCPCHUA,

COCTaBJISITh M OLIEHUBATh Pa3HbBIMU CHOCOOAMM YHUCJIOBBIE BBIPAXKEHUS IPHU
pEIIeHNY MPAKTUYECKUX 3a7a4 ¥ 3a71ad U3 IPYTuX YIeOHBIX MPEIMETOB

To:xnecTBeHHBbIE IPe0OpPa3oBaHUS
CB0OOIHO OTIEPHPOBATH MOHATHSIMHU CTETICHU C IEJBIM U APOOHBIM TIOKA3aTEIIeM;

BBITIOJIHATh  JIOKA3aTe€JIbCTBO CBOMCTB CTENEHU C IEAbIMH M JAPOOHBIMHU
ITOKA3aTCIIIMU;

OIICpUpOBaATh IOHATHUAMHU «OJHOYUIICH», «MHOI'OWICH», «MHOIOYJICH C OI[HOﬁ
HGpGMGHHOﬁ», «MHOTOWICH C HCCKOJIbKUMHU JIICPCMCHHBIMN, KOB(b(I)I/IHI/ICHTI)I
MHOT'OYJICHA, «CTaHAapTHAasdA 3allMCb MHOT'OYJICHa», CTCIICHb OAHOYJICHA 1 MHOI'OYJICHA,

CcBOOOJIHO BIAAETh NIPUEMAMM MIPEOOPA30BaHUS LENbIX U APOOHO-PALMOHATIBHBIX
BBIPAXKCHUN;

BBITNOJIHATh Pa3JIO)KEHUE MHOTOWIEHOB Ha MHOXHUTENN Pa3HbIMHU CIIOCOOAMHU, C
MCITOJIb30BAHUEM KOMOMHAIMI PA3JIMYHbIX IPUEMOB;

UCIIOJIb30BaTh Teopemy Buera u teopemy, oOpatnyto Teopeme Buera, mi1s norcka
KOpHEW KBaJpaTHOrO TpEXujeHa M JUIsl pelieHus 3aJad, B TOM YHUCIE 3ajad C
napameTpaM Ha OCHOBE KBaJPaTHOTO TPEXUIICHA;

BBIIIOJIHATD JEJIEHUE MHOTOYWIEHA HA MHOTOWIEH C OCTaTKOM;
JIOKa3bIBaTh CBOMCTBA KBAaPAaTHBIX KOPHEN U KOPHEUN CTENEHH N;

BBIMOJHATh MpPeoOpa3oBaHUs BBIPAKECHUN, COJACPKAIIMX KBaJpaTHbIE KOPHH,
KOPHHM CTEIEHU N;

CBOOOJIHO OIEPUPOBATH IMOHATHAMHU «TOXKIECTBO», «TOXKIESCTBO HA MHOMXCCTBEY,
«TOXJIECTBEHHOE MPE0Opa30BaAHHEY;

BBINIOJIHATD Pa3IMyHbIe MPE0oOpPa30BaHUs BbIPAKEHUM, ColepKaIIUX MOTYIIH.
B noBcenHeBHOM KU3HU U IPU U3YUYEHHUH IPYTUX MPEIMETOB:

BBIMOJHATh MpeoOpa3oBaHUsl M JEUCTBUS C OYKBEHHBIMH BBIPAXKCHHUSIMH,
YHCJIOBbIE KO3(DPUIMEHTHI KOTOPBIX 3allMCAHBI B CTAHIaPTHOM BUJIE;

BBITIOJIHATh MPE0OPA30BaHUs PALMOHAIBHBIX BBIPAXKEHUW MPU PEIICHUU 3aaad
JIPYruX y4eOHbIX MPEAMETOB;

BBITMIOJHSATH MPOBEPKY MPABAONOAOOMS (PU3NYECKUX M XUMHUYECKUX (QOpMyN Ha
OCHOBE CPAaBHEHUS PA3MEPHOCTEN U BAJICHTHOCTEN
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YpaBHeHMS U HEPaBeHCTBA

CB0OOHO ONEPUPOBATH MOHATUSIMU: YPABHEHHE, HEPABEHCTBO, PAaBHOCUJIbHbBIE
YPaBHEHUS U HEPABEHCTBA, YPAaBHEHUE, SIBIIAIOLIEECS CIEACTBUEM APYIOr0 YpaBHEHUS,
YPaBHEHHUS, PpABHOCUJIbHBIE HAa MHOXECTBE, PABHOCHUJIBHBIE IPEOOpa30BaHUs
YPaBHEHUH;

pelars pasHble BUIbl YPABHCHUN M HEPABEHCTB M UX CUCTEM, B TOM YHCIIE
HEKOTOphIE ypaBHEHUs 3 U 4 cTeneHel, IpoOHO-pallMoOHaIbHbIE U UPPALIMOHAIBHEIE;

3HaTh TeopeMy Buera 11 ypaBHEHNN CTENIEHU BbILIE BTOPOU;

IIOHUMATb  CMBICII  TEOPEM O  DPABHOCWIIBHBIX M HEPABHOCUJIBHBIX
peo0pa30BaHUAX YPABHCHHUN U YMETh X JI0KA3bIBATh;

BIAJETh Pa3HBIMU METOAAMHU DPELICHUS YPABHEHMM, HEPABCHCTB U UX CHUCTEM,
YMETb BBIOMpATh METO]] PELICHHS 1 000CHOBBIBATH CBOM BHIOOD;

HCIIOJIB30BAaTh METOJ HHTCPBAJIOB A PCHICHHUA HCPABCHCTB, B TOM YHCIIC
I[p06H0—paHI/IOHaJIBHBIX H BKIIIOYAIOIIUX B ceOls HUppaluOHAJIbHBIC BBIPAKCHUS

pemiate anreOpanyeckre ypaBHEHUS © HEPABEHCTBA M WX CHCTEMBI C
napamMeTpamMu aredpandeckuM U rpaduuecKuM METOJaMU;

BJIAJICTh Pa3HbBIMHU MCTOJJaMU NOKa3aTCIIbCTBA HCPABCHCTB,
peuiarb YpaBHCHU: B LICJIbIX YUCIIAX,

I/1306pa}KaTB MHOXXCECTBaA Ha IIJTIOCKOCTH, 3a1aBacMBbIC YpPaBHCHUAMU,
HCPABCHCTBAMU U UX CUCTCMaAMMU.

B noBcenHeBHOM )KU3HU U NIPU U3YYECHUU IPYTHUX IPEIMETOB:

COCTAaBJISITh U pEIlaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI MPH PEIICHUH 3a/1a4
JIPYruX y4eOHbIX MPEAMETOB;

BBITIOJTHATH OIEHKY MPaBAOINON00MS PE3ylIbTaTOB, MOJyYaeMbIX TPU PEIICHUU
pa3JIMYHBIX YpPAaBHEHUM, HEPABEHCTB M HX CHUCTEM I[IPU PEIICHUU 3aJad JIpYrux
Y4E€OHBIX MPEIMETOB

COCTABJLITh M pEIIaTh YPABHEHUS M HEPABEHCTBA C MapamMeTpaMy NPU PELICHUH
3a7a4 APYruX y4eOHBIX MPEAMETOB;

COCTAaBJIATh YPAaBHCHUC, HCPABCHCTBO HUJIN UX CHCTEMY, OIIMCBHIBAIOIINUC PCAJIbHYIO
CUTYyallUIO WJIN IIPUKIIAIHYIO 3a1a9y, HHTCPIPETUPOBATDL ITOJTYHYCHHBIC PC3YJIbTAThI

DyHKUIMHA

CBoOOHO  omepupoBaTh  MOHATUSAMHU:  3aBUCUMOCTh,  (DYHKIMOHAJIbHAS
3aBHCHMOCTb, 3aBUCHMMAasi U HE3aBUCUMas MepeMeHHbIe, (PYHKIHs, CIOCOOBI 3aJaHus
(GYHKIMU, apryMEHT W 3HaueHue (QyHKIHMH, O0JacTh OIpEAeNIeHUsS U MHOXKECTBO
3HaYeHUs1 PYHKIMHU, HYTH (QYHKIHUHU, MPOMEXYTKH 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTD
GbyHKIMU, HauOoJblllee M HaUMEHbIIEe 3HAYEHUs, YETHOCTH/HEYETHOCTHh (YHKIUH,
NEePUOAUYHOCTh (PYHKIMH, Trpaduk (QYHKIUH, BEPTUKAJIbHASL, TOPU3OHTAJIbHAS,
HAKJIOHHAs aCUMITOTHI; Tpapuk 3aBUCUMOCTH, HE ABJISIONICHCS QyHKIuEH,
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CTpOUTh Tpaduku (QPYHKIUNA: JHUHEHHOW, KBaIpaTUYHOMW, IPOOHO-TUHEHHOM,
CTENEHHOU MPH PA3HBIX 3HAYECHUSAX MMOKA3aTeINs CTEIEHH, |

HCIIO0JIb30BaTh TMpeoOpa3zoBaHusi rpaduka (GyHKIUU I MOCTPOCHHUS TpadukoB
byHKIUH ;

aHaJIM3upoBaTh CBOMCTBa (yHKUMA ©u BuA rpaduka B 3aBUCUMOCTH OT
apameTpoB;

CBOOOZHO OMNEPHUPOBaTH MOHSTUSIMHU: TIOCJIENOBATEIbHOCTh, OTPaHUYCHHAs
MOCJIEeI0BAaTEIbHOCTh, MOHOTOHHO BO3pacTarolast (yobIBaroIias) mocie/10BaTelIbHOCTb,
npenen  MOCieNoBaTelIbHOCTH, apudMeThyecKass Mporpeccusi, TeoMeTphuuecKas
MPOTpeccusi, XapaKTEepPUCTUYECKOE CBOMCTBO apu(pMeTHuecKod (reoMeTprudecKoii)
POTPECCHUU;

UCIIOJIb30BaTh METOJ MAaTeMaTU4YecKOM WHAYKIHMH i1 BbiBoAa GopMyd,
JTI0Ka3aTeIbCTBA PABEHCTB U HEPABEHCTB, PEILICHUS 3a/1a4 Ha JIEJTMMOCTh;

UCCIIEI0BATh MOCJIEA0BATEIbHOCTH, 33/JaHHbIE PEKYPPEHTHO;

pemarb KOMOMHHMpPOBaHHBIE 3aJa4d Ha apu(METUYECKYI0 U T€OMETPUYECKYIO
IPOrPECCUM.

B noBcenHeBHOM )KU3HU U IPU U3YYECHUU IPYTUX IIPEIMETOB:

KOHCTPYUpPOBaTh W HCCIEAOBAaTh (PYHKIHMH, COOTBETCTBYIOIIME pPEaIbHbIM
npolieccaM U SIBJICHUSIM, HHTEPIIPETUPOBATH MOJTYUYEHHbIE PE3YJAbTaThl B COOTBETCTBUU
co crienu(pUKoi NCCIeyeMOoro MpoIecca Uiy SIBICHHUS;

WCII0/Ib30BaTh TpauKU 3aBUCUMOCTEH sl UCCIEA0BaHUS PEeAIbHBIX MPOIIECCOB
Y SIBJICHUM;

KOHCTPYHMPOBATh U UCCIIEN0BaTh (YHKLUUHU MPHU PEIICHUH 3a]ad IPYTUX Y4eOHBIX
NpPEAMETOB, HWHTEPIPETHUPOBATH IOJyYEHHBIE pe3ylIbTarbl B COOTBETCTBUU CO
cnenupuKon yueOHOro npeameTa

CraTucTuka u Teopusi BEpOATHOCTEH MocJje 3a1a4

CBOOOIHO OMEpUpOBaTh TMOHATUSIMHU: CTOJOYAThle WM KPYTOBBIE JUArpaMMBI,
Ta0JUIIbl TaHHBIX, CpellHee apu(pMeTHYecKoe, MearuaHa, HauOoJbllee U HauMEHbIIee
3HaYeHUs1 BBIOOPKH, pa3Max BBIOOPKH, IUCHEPCHS W CTAHAAPTHOE OTKJIOHEHHUE,
Cily4yaiiHasi U3MEHYUBOCTH;

BBIOMpaTh HanboJiee ynoOHbIN CrIoco0 mpeAcTaBieHus] HHOOPMAIIUU, aIeKBaTHBIN
€€ CBOMCTBAM U LIEJISIM aHAJIN3A;

BBIYHCJIATh YUCJIOBBIC XapPaKTCPUCTHUKH BBIGOpKI/I;

CBOOOAHO OMNEpHUpOBaTh MOHATUAMM: (pakTopuan YMcha, [EPECTAHOBKH,
COUYETaHus U pa3MelIeHus, TpeyroyibHUK [lackans;

CBOOOZHO OINEPUPOBATh MOHSATUSMU: CIyYalHBIA OMBIT, CIy4alHbIA BBIOOP,
UCIIBITAaHUE, DJIEMEHTAPHOE CIydailHOE cOObITHE (MCXO0[), KIACCUUYECKOE OIpeiesieHue
BEPOSTHOCTH CIIy4allHOTO COOBITHSI, OIEepaluu HaJ CIy4yalHbIMU COOBITUSIMU,
OCHOBHBIE KOMOMHATOPHBIE (HOPMYJIBI;
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CBOOOZHO OINEPUPOBATH MOHSATUSMU: CIyYalHBIA ONBIT, CIy4YalHbBIA BBIOOP,
UCIIBITaHUE, DJIEMEHTAPHOE CIydyailHOE cOObITHE (MCXO[), KIACCUUYECKOE ONpeiesieHue
BEPOSATHOCTH CIIy4allHOTO COOBITHSI, OIEepaluu HaJ CIy4yalHbIMU COOBITHUSIMU,
OCHOBHBIE KOMOMHATOPHbBIE (HOPMYJIBI;

3HaThb NPHUMEPHl CIyYalHbIX BEJIWYMH, W BBIUUCIATH HMX CTaTHCTHUYECKUE
XapaKTePUCTUKHU;

UCIOJIb30BaTh (HOPMYJIbl KOMOMHATOPUKH MPU PELICHUH KOMOWHATOPHBIX 3a]1a4;

pemars 3a/layd Ha BBIYKMCICHUE BEPOSITHOCTH B TOM YHCJE C HCIIOJIh30BaHHEM
dbopmy.
B moBceqHeBHOM JKU3HU U IPU U3YYCHUU IPYTUX MPEIMETOB:

npeacCTaBJATh I/IH(I)OpMaIII/IIO 0 pCaJIbHBIX IIpoHeCCax M ABJICHHUAX CHOCO6OM,
aJICKBAaTHBIM €€ CBOMCTBaM MU nejIin UCCIICA0OBAHUA,

aHAJIM3UPOBATH u CpaBHHBATb CTaTUCTHUYCCKHEC XapaKTCPUCTHUKHU
BBI60pOK, IMOJIYYCHHBIX B IIPOLCCCC PCIICHHA HpI/IKJ'IaI[HOI‘/JI 3a1a4, HU3YUCHUA
PCaJIbHOTO ABJICHUS, pCIICHUS 3ada4U U3 NPYTIUX y‘-Ie6HLIX MMpCaAMCTOB,

OIIEHUBATh BEPOATHOCTH PEabHbIX COOBITUH U SIBIICHUI B PA3IUYHBIX CUTYalUSIX
TekcTOBBIE 3a1aYH

Pemarp IMPOCTBIC U CIOXKHBIC 3aa4M, a TAKKC 3aga4u MOBBIIICHHOU TPYAHOCTH U
BBLIACIIAATE UX MATEMATUYICCKYHO OCHOBY,

paciio3HaBaTb pa3sHbIC BUIbI U TUIILI 3a/1a4;

WCIIOJIb30BaTh pPa3HbIe KpPaTKUE 3allMCU KaK MOJIEIM TEKCTOB CIOXKHBIX 3aJa4d U
3a/1a4 MOBBIIICHHON CIIOKHOCTH JIJIsl IOCTPOCHUS MIOUCKOBOM CXEMBI U PEILICHMS 3a/1ad,
BBIOMpaTh ONTHUMAJIBHYIO JUIS pacCMaTpUBaeMOM B 3ajlaye€ CUTYyallMd MOJEIbh TEKCTa
3aJ1a4u;

pasjindarb MOACJIb TCKCTAa U MOJCIIb PCUICHUA 3aJa4, KOHCTPYUPOBATH K 0I[HOI>1
MOZACIN PCHICHUA CIIOKHBIX 3a/1a4 Pa3HbIC MOJICIIN TCKCTA 3aaa4n,

3HAaTh W TPUMEHATh TPH crnocoba TMowcKa pemeHus 3aaaqd (0T TpeOoBaHUS K
YCIJIOBHIO M OT YCIIOBUS K TPeOOBaHNIO0, KOMOMHUPOBAHHBIH );

MOJIETTUPOBATh PACCYXIACHUS TMPHU TOMCKE PEIICHUs 3a7ad ¢ MOMOIIbI0 rpad-
CXEMBI;

BBIACIIATD 3TAllbl PCHICHUA 3a/1a91 U COACPKAHUC KAKI0I0 STalla,

yMETh BBIOMpaTh ONTUMAaJbHBI METOJ| PEIICHHS 3aJa4d U OCO3HaBaTh BHIOOP
METO/1a, pacCMaTPUBaTh PA3IMYHBIC METOJIbI, HAXOJIUTh Pa3HbIE PEIICHUS 3a/1a49H, €CIIH
BO3MOJKHO;

aHAJM3UPOBATH 3aTPYIHEHUS IIPU PELICHUU 3a/1a4;

BBIIIOJIHATD pas3In4HbIe npeoOpa3oBaHus [IPEIIOKEHHOU 3a/1auy,
KOHCTPYHPOBATh HOBBIE 337a4 U3 TaHHOM, B TOM YHCIIe OOpaTHBIE;
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WHTEPIIPETHPOBATh BBIYMCIUTENBHBIE pE3yIbTaThl B 3ajlade, HCCIEI0BaTh
MOJIYYCHHOE PEIlIeHHE 3a1a4H;

U3MEHATh YCJIOBHE 3adad (KOJIMYECTBEHHbIC WM KauyeCTBEHHBIC JIaHHEIC),
MCCIIEIOBATh M3MEHEHHOE MTPE0OPa30BAHHOE,

AHAJIM3UPOBATE BCCBO3MOXKHBIC CHTyallUM B3aWMMHOI'0 PpPacCIIOJOXCHHA ABYX
0OBEKTOB U M3MCHCHHE HX XapaKTCpUCTUK IIPpH COBMCCTHOM JIBHMIKCHHU (CKOpOCTB,
BpEMs, paCCTO}IHI/Ie).HpI/I PCIICHUC 3a1a4 Ha ABUKXCHHC IBYX 00OBEKTOB KaK B OJHOM,
TaK W B IIPOTHUBOIIOJIOXKHBIX HAIIPABJICHUAX, KOHCTPYHPOBATbL HOBBIC CUTyallMM Ha
OCHOBC U3MCHCHMA YCJ'IOBI/Iﬁ 3aJla4u IIpHU ABUIKCHHH 110 PCKCE;

HCCIICAOBAThL BCCBO3MOKHBIC CUTyadllMU IIPpW PCIOCHHUHN 3aJa4 Ha ABUIKCHHUC IIO
PEKE, pacCMaTpUuBaATh PA3HBIC CUCTCMBI OTC‘{éTa;

pemarb pa3Ho0Opa3HbIE 33/1a4l «HA YaCTH»;

pemarb W OOOCHOBBIBATH CBOE pEIICHUE 3a7ad (BBIACIATH MaTeMaTHYCCKYIO
OCHOBY) Ha HaXOXKJEHHE YaCTH YHCJIa M YHCIIA 10 €r0 YacTH Ha OCHOBE KOHKPETHOTO
CMBICTIa ApOOH;

OOBSACHATh MJIEHTUYHOCTDH 33/1a4 PA3HBIX TUIIOB, CBSI3bIBAIOLIUX TPHU BEIUYHMHBI
(Ha paboTy, Ha IOKYIIKH, HA JBUKEHUE).BBICISTh 3TH BETUUYUHBI U OTHOIIEHUS MEXITY
HUMH, NPUMEHATh MX TpPU PELICHUH 3a7a4, KOHCTPYHPOBATh COOCTBEHHBIC 3aJay
YKa3aHHBIX TUIIOB;

BIQJICTh OCHOBHBIMH METOIAMH pEIICHHWsS 3aJa4y Ha CMECH, CIUIABHI,
KOHIICHTPAIINH, UCTIOJIB30BaTh UX B HOBBIX CHUTYAIUSAX [0 OTHOIICHUIO K U3YYCHHBIM B
nporiecce o0yueHus;

pemarb 3aga4un Ha HOPOLCHTbBI, B TOM YHCJIIC, CJIIOKHBIC IIPOLCHTBI C
06OCHOBaHI/ICM, HCIIOJIb3Ys PA3HBIC CHOCO6BI;

pemarhb JOTHICCKUC 3aJia41 Pa3HbIMU CHOCO63MI/I, B TOM YHCJIC, C IBYM: Onoxamu
H C TpEMA OJIoOKaMu JaHHBIX C IIOMOIIBIO Ta6J'II/II_I;

pemiath 3a7adyd MO0 KOMOMHATOPUKE W TEOPUU BEPOATHOCTEH Ha OCHOBE
UCIIOJIb30BaHUs U3YUYEHHBIX METOJIOB U1 OOOCHOBBIBAThH PEILICHUE;

peuiaTb HECJIOXKXHBIC 3a/Ja4H I10 MaTeMaTHU4e€CKOM CTaTHUCTHUKE,

OBJIQZIETh OCHOBHBIMH METO/IaMU PEIICHUS CIOKETHBIX 3a7a4: apu(pMEeTHUECKHIH,
anreOpanveckuii, nepedop BapuaHTOB, TEOMETPUUECKUH, TpadUUeCKUil, IPUMEHATh UX
B HOBBIX 10 CPAaBHEHUIO C U3YYEHHBIMHU CUTYyalLIUsX.

B noBcenHeBHOM KU3HU U NIPU U3YUYEHHUH JIPYTUX MPEIMETOB:

KOHCTPYHPOBAaTh HOBBIE JUIsl JAHHOM 3aJa4M 33Ja4Hble CUTyallUd C Y4YETOM
pEaNbHBIX XAPAKTEPUCTUK, B YACTHOCTH, NPU PEIICHMM 3aJa4 HAa KOHILIEHTpPAluH,
YYUTBIBaTh IUIOTHOCTH BELIECTBA; pEIIaTh M KOHCTPYMPOBATh 3aJadyd Ha OCHOBE
pacCMOTpEHHS  pEalbHBIX CUTyalldid, B KOTOpPBIX HE TpeOyeTcs TOYHBIN
BBIYUCIIUTEIIbHBIN PE3YIIbTaT;

peuiaTh 3a4a41 Ha IBMXKCHUE 110 PCKC, paCCMaTpuBas pa3HbI€C CHCTCMBI OTC‘IéTa;
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KOHCTPYUpPOBaTh  3aJauyHble  CUTyallud, TPUOMIDKEHHBIE K  peajabHOM
NEUCTBUTEIHHOCTH

I'eomerpuyeckue purypol

CBO60,Z[HO OIICpUPOBATh I'COMCTPUYCCKHMH IIOHATHAMHU IIPpH PCHICHHUMN 3aJad U
IMPOBCACHNH MATCMATHICCKUX paccyncz[eHHﬁ;

CaMOCTOSITENIbHO  (DOPMYNIHMpPOBATH  ONPEACICHUS] TEeOMETpUYECKUuX  (uryp,
BBIJIBUTATh TMIIOTE3bl O HOBBIX CBOWCTBAX M MpU3HAKAX T€OMETPUYECKUX (Uryp U
000CHOBBIBaTh MJIM OMPOBEPraTh X, 0000IIATh WJIKM KOHKPETU3UPOBATh PE3YIIbTATHI HA
HOBBIE KJIacchl (PUTYp, MPOBOJIUTH B HECIOKHBIX CIIy4asx Kiaccupukaiuio Guryp mno
Pa3JIMYHBIM OCHOBAHUSIM;

UCCIIEZIOBATh  4YEpPTEXKM,  BKIOYAas ~ KOMOMHauuu  (Quryp,  H3BIJIEKATh,
UHTEPIIPETUPOBATH U MPe0Opa30BhIBATH HHPOPMAIIHIO, PEACTABICHHYIO Ha YePTEKAX;

pelarb 3a1a4M reOMETPUUYECKOTO COAEpPKaHUs, B TOM YHUCIE B CUTYyalMsIX, KOT/IA
QJITOPUTM pEUIECHUSI HE CIIEAyeT SIBHO W3 YCJOBHS, BBINNOJHATH HEOOXOIWMBIE IS
peuieHrs  3aJaud  JIONOJHUTEIbHBIE TOCTPOEHHUS, KCCIEIOBAaTh BO3MOXKHOCTh
IpPUMEHEHUS TeopeM U (HOPMYIT JIsl pellieHus 3a/1a4;

bopMynUpOBaTh U JOKA3bIBaTh T€OMETPUUECKUE YTBEPIKICHHUS.
B noBceHEBHOM KU3HU U NIPU U3YUYEHHUH IPYTUX NPEIMETOB:

COCTaBISITh C  WCHOJB30BAHUEM  CBOMCTB  T€OMETPUYECKUX  (UTYD
MaTeMaTU4eCKUe MOJEIH Il PelIeHUs 3a7ad MPaKTUYECKOro XapakTepa U 3aaad u3
CMEXHBIX JUCUUIUIMH, HCCIIEOBaTh IMOJYYEHHbIE MOAECIM UM HWHTEPIPETUPOBATH
pe3yabTar

OTHoOIIeHUA
BrnaneTts noHsITHEM OTHOIIEHUS KaK METAPEIMETHBIM;

CBOOOTHO OMNEpUPOBATH TMOHSATHUSMHU: PaBEHCTBO (QUTryp, paBHbIE (QUTYPHI,
PaBEHCTBO TPEYTOJILHUKOB, MAapajuIeIbHOCTh MPSMBIX, TIEPICHINKYISIPHOCTh TPSIMBIX,
YIIbI MEXAY TMPSMBIMH, TEPICHIUKYISp, HAKIOHHAs, MPOEKIHs, moaodue Quryp,
1o100HbIE (PUTYPBI, TTOTOOHBIE TPEYTOJIBLHUKH;

UCIIOJIb30BaTh CBOICTBA 1O100US U paBeHCTBA (GUTYp MPHU PEIICHUH 3a7ad.
B noBcenHeBHOM )KU3HU U IIPU U3YYECHUU IPYTUX IPEIMETOB:

UCITIOJIb30BaTh OTHOUICHMS JJISl MOCTPOCHHUS M HCCIIEAOBAHHMS MaTeMaTHdeCcKUX
MoJIeNIell OOBEKTOB pealibHOM )KU3HU

I/I3MepeHl/lﬂ H BBIYUCJICHUA

CB00OOHO onepupoBaTh MOHIATUSAMHU JIJIMHA, IUIONAAb, 00bEM, BETMYMHA yIJIa Kak
BEJIMYMHAMH, UCTOJb30BaTh PABHOBEIMKOCTh M PAaBHOCOCTABICHHOCTh MPHU PELICHUU
3aJ1a4 Ha BRIYHCJICHHE,

CaMOCTOSITEJIBHO TOJIy4aTh M HUCIHOJB30BaTh (OPMYJbl s  BBIYUCICHUHN
Iomazaei 1 00bEMoB Guryp, ¢
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BOOOZAHO OINEpUPOBATh MIUPOKUM HAOOpPOM (OpMya Ha BBIYUCICHUE TMIPU
pElIEHUN CIIOKHBIX 3a7a4, B TOM YHCJI€ W 3aJlad Ha BBIYMCICHHE B KOMOHMHAIUSIX
OKPYXKHOCTH U TpPEYTrOJIbHUKA, OKPYXHOCTH U YETBHIPEXYTOJIbHUKA, a Takke C
NPUMEHEHUEM TPUTOHOMETPUU;

CaMOCTOSITENILHO (POPMYIIUPOBATH TUIIOTE3bI U MTPOBEPSATH UX JOCTOBEPHOCTb.
B noBcenHeBHOM )XU3HU U NIPU U3YYEHHUH IPYTUX MTPEAMETOB:

CBOOOAHO omepupoBaTh (OpMyllaMH MPU PEHICHUH 337ad B JIPYrUX YYEOHBIX
npeaMeTax U Ipy MPOBEACHUH HEOOXOIUMBIX BRIUMCICHUN B PEaIbHOM JKU3HU

I'eomeTpuyeckue MOCTpoOCHUA

OmnepupoBarh MOHATHEM HA0OPa 3JIEMEHTOB, ONPEAEIAIOIINX T'€OMETPUUECKYIO
burypy,
BJIaJIeTh HAOOPOM METO/IOB OCTPOCHUI LUPKYJIEM U JIMHEUKOI;

MPOBOJIUTh AHAJIU3 U PEATIM30BBIBAThH ATAMbI PEIICHHS 33/1a4 Ha TOCTPOECHUE.
B noBceqHeBHOM KM3HU U NIPHU U3Yy4YeHHUH PYTUX NPEAMETOB:
BBITIOJIHATDH [TOCTPOSHUSI HA MECTHOCTH;

OIICHUBATh pa3MepPbl peaIbHbIX OOBEKTOB OKPYKAIOIIET0 MUPa
IIpeoOpa3oBanus

OHepI/IpOBaTB JABHKCHHUAMU U Hp606p330BaHI/IﬂMI/I KaKk MCTallpPCAMCTHbBIMU
ITOHATHUAMMU,

OTIEpUpPOBATh TOHSATHEM JIBIDKCHHUS W TNPeoOpa3oBaHusl  MOAOOMS IS
000CHOBaHMI, CBOOOAHO BIAJAETh MpPUEMAMH TMOCTPOEHUS (UTYp C MOMOUIBIO
JIBIDKEHUH W TpeoOpa3oBaHWs TOA0OWsA, a TakKe KOMOWHAIUSAMH JIBHDKCHUH,
JBM>KEHUH U TTpeoOpa3oBaHuil;

UCIIOJIb30BaTh CBOWCTBA JIBIDKEHUM W MpeoOpa3oBaHUN [Jsl MPOBEICHUS
000CHOBaHMS M JIOKA3aTEJIbCTBA YTBEPXKIACHUM B TEOMETPUUM W JPYTUX YUEOHBIX
IIpeIMEeTax;

M0JIb30BATHCS CBOMCTBAMM JIBHXKEHUN U ITpeoOpa30BaHUi MIPHU pPELICHUU 3a]1au.
B noBcenHeBHOM KU3HU U TTPU U3YUYEHUU JPYTUX MPEAMETOB:

MPUMEHSATh CBOMCTBA JBMKCHUN M TPUMEHSTh TOA00ME ISl TOCTPOSHUN U
BBIYUCIICHUN

BeKkTopbl M KOOPAMHATHI HA MJIOCKOCTH

CB0oOOIHO oOmepupoBaTh MOHATUAMHU BEKTOpP, CyMMa, pPa3HOCTb BEKTOPOB,
IIPOU3BENCHUE BEKTOPA HA YHCIIO, CKAIPHOE MPOU3BEAEHNE BEKTOPOB, KOOPAUHATHI HA
IIJIOCKOCTH, KOOPAUHATHI BEKTOPA;

BJ'IaI[eTB BCKTOPHBIM M KOOPJAMHATHBIM MCTOJOM Ha INNIOCKOCTH IJIs1 PCHICHMA
3aJa4 Ha BbIYMCJICHHUEC U JOKA3aTCIbCTBA,
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BBITIOJIHATH C MTOMOIIBIO BEKTOPOB M KOOPAMHAT J10KA3aTEIbCTBO U3BECTHBIX EMY
reoMeTpUYeCcKuX (PaKToB (CBOMCTBA CPEIHUX JIMHUM, TEOPEM O 3aMeYaTeIbHBIX TOUKAX
U T.IL.) ¥ TIOJIy4aTh HOBbIE CBOMCTBA N3BECTHBIX (PUTYD;

UCIOJb30BaTh ypaBHEHHUs (UIyp [Uid pelieHdus 3a7ad U CaMOCTOSATENbHO
COCTAaBIIATh YPABHEHUS OTACIBHBIX IUIOCKUX (QUTYD.

B noBcenHeBHOM )XKU3HU U IIPU U3YYEHHUH IPYTUX MTPEAMETOB:

UCTIOJIb30BaTh MOHATHS BEKTOPOB W KOOPAMHAT Ul peIleHus 3ajad 1o (Qusmke,
reorpaduu U ApyruM y4eOHbBIM MpeAMETaM

HcTopus maTreMaTuKu

[ToHnmMaTh MareMaTHUKy Kak CTPOrO OpTraHM30BaHHYIO CUCTEMY HayUHbIX 3HAHUMH,
B YACTHOCTH BJaJIETh MPEICTABICHUSIMU 00 aKCHOMAaTHYECKOM IMOCTPOECHUU T€OMETPUU
Y TIEPBUYHBIMU MPEJICTABICHUSIMUA O HEEBKIIUIOBBIX T€OMETPUSX;

paccMarpuBaTb MAar€MaruKy B KOHTCKCTC HMCTOPHMHU PA3BHUTHUA LHUBUIW3AOUN H
HNCTOPHHU PA3BUTHA HAYKHU, IOHUMATH POJIb MATCMATUKH B PA3BUTUU Poccun

MeToabl MATEMAaTUKH

BJ'I&I[CTB SHAHUSAMHU O Ppa3jIM4HbIX MCTOAAX 00OCHOBaHHUSA H OIIPOBCPIKCHUA
MAaTC€MaTU4YCCKHUX YTBep)KI[eHI/Iﬁ N CaMOCTOSATCIIbHO IIPUMCHATD UX;

BJIaJICTb HaBbIKaMH aHalin3a YCJIOBHUSA 3aJa4d U OIPCACICHHA MOAXOAAIUNX OJIA
pemicHus 3aaa4 N3Yy4YCHHbIX MCTOAOB HJIN UX KOM6HH21HHI>'I;

XapakKTepu3oBaTb IIPOU3BCACHUSA  HCKYCCTBA C y‘IéTOM MaTEMAaTHYCCKHUX
BaKOHOMepHOCTCﬁ B IIpUPOAC, HCIOJIb30BATh MATCMATUYCCKHUC 3dKOHOMCPHOCTH B
CaMOCTOATCIIbBHOM TBOPUYCCTBC.

Conepxanne yueOHoOro npeamera « Maremaruka »
Coneprxanue Kypca MaTeMaTUKH B 5—6 Kiiaccax
HarypainbHble uyncia u Hyb

HarypanbHblil psit UACEN ¥ €r0 CBOMCTBA

HarypanpHoe 4ncino, MHOXECTBO HATypaJlbHbIX 4YHCEN W €ro CBOWCTBA,
M300paKeHNE HATYypaJbHBIX YHCEJT TOYKAMU Ha YHCIOBOHM mpsiMoi. Mcmonb3oBaHue
CBOWCTB HaTypaJbHbIX YHCEN P PEUICHNHN 3a/ay.

3anuch U YTCHUE HaTypaJIbHbIX YHUCCII

Paznuumne mexay nudpoit u guciom. [lo3unnonHas 3amuck HaTypajdbHOTO YKCIa,
IIOMECTHOE 3HaueHue UU(DPBI, pa3psaabl U KIAcChl, COOTHOLIEHUE MEXIY ABYMS
COCEIHUMHU PA3PSIAHBIMU €AMHUIAMH, YTCHHUE U 3aIIMCh HATYPAJIBHBIX YUCEIL.

OxpymieHrue HaTypajibHbIX YUCEN
Heobxonumocts okpyriienus. [IpaBuiio okpyriieHus: HaTypaJibHbIX YKCE]T.
CpaBHeHHe HaTypaJbHbIX YUCEN, CpaBHEHHE ¢ yuciaoM ()

[ToHaTHE O CpaBHEHUM YHUCENl, CPABHEHUE HATYPAIBHBIX YHUCEN APYT C APYTOM U C
HYJIEM, MaTeMaTUYECKasl 3aIIUCh CPAaBHEHUH, CIIOCOObI CPAaBHEHUS YHCEIL.
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JlericTBuUs ¢ HaTypAJIbHBIMU YU CIIAMHA

CnoxeHnue u BbIYMTAHUC, KOMIIOHCHTBI CJIOXKCHHUSA M BBIYUTAHHA, CBA3b MCKIAY
HUMH, HaXOXICHHUC CYMMBI M Pa3HOCTH, HN3MCHCHHUC CYMMblI W PasHOCTH IIPpHU
N3MCHCHHNHN KOMIIOHCHTOB CJIOXKXCHHA N BbIYMTAHU .

YMHOXEHUE U JCIICHUE, KOMIIOHEHTBHI YMHOXXEHHS W [EIIECHUs, CBI3b MEXKIY
HUMH, YMHOXKEHHUE U CIIOKEHHUE B CTOJIOUK, JEJIEHUE YIOJIKOM, IPOBEPKA pe3yJbpTara C
MOMOIIIbIO MPUKUJIKA U OOPATHOTO JEHCTBUSI.

IlepeMeCTUTENBHBI MU COYETATEIbHBIA 3aKOHBI CIIOKEHUS U YMHOXKCHUA,
pacnpeneNnTeNbHbll 3aKOH YMHOXEHHSI OTHOCHUTEIBHO CJIOXKEHHs, OOOCHOBAaHUE
AJITOPUTMOB BBITIOJTHEHUSI apU(METHIECKUX JEHCTBHIA.

CreneHb ¢ HaTypaJlbHBIM I10KA3aTeJIEM

3anuch 4YMCIa B BHJE CYMMbI Pa3psiAHBIX CIIaraeMbiX, MOPSAOK BBITOJHEHUS
JNICUCTBUI B BBIPAKEHUSAX, COACPIKAIIUX CTEIICHb, BBIYMCICHUE 3HAYCHUN BBIPAKCHUN,
COZIEpKAIUX CTEIIEHb.

HucnoBele BEIpAKEHUS
HUucnoBoe BBIpAKEHUE U €TI0 3HAYEHHUE, TOPSAAOK BBIITOIHEHNS TEUCTBUN.
JleneHue ¢ 0CTaTKoM

I[CJ'IGHI/IC C OCTAaTKOM Ha MHOKCCTBC HATypaJIbHbIX YHCCII, CBOMCTBA JACICHUA C
OCTaTKOM. HpaKTI/I‘-IeCKI/Ie 3aga4n Ha JCJICHUEC C OCTAaTKOM.

CBolicTBa U MPU3HAKH IETMMOCTH

CBOMCTBO JIEIMMOCTH CYMMBbI (pa3HOCTH) Ha 4yucio. [Ipu3Haku 1eTMMOoCTH Ha 2,
3, 5, 9, 10. Ilpusnaku npenumoctu Ha 4, 6, 8, 11. Jloka3zarenbCTBO NPU3HAKOB
nenuMocTH. PellieHne mpakTUYeCcKUX 3a/1a4 ¢ IPUMEHEHHEM IPU3HAKOB JIEIUMOCTH.

PaznoxxeHue unciia Ha MPOCThIE MHOXKUTEIN
[IpocThie U coCcTaBHBIE YKCIIA, peieTo Iparochena.

PasnoxeHne HaTypaJbHOrO 4YHCIIa Ha MHOXHUTENN, PAa3J0KEHUE HA MPOCTHIE
MHOXXHTENU. KommyecTBo AenuTeneil Yucia, allrOpuT™ pa3iokeHUsl Yuciaa Ha IpOCThIe
MHOXUTEJIM, OCHOBHAsl TeopeMa apu(METUKU.

AnreOpandeckue BbIpaKEHUS

HcnonszoBanne OykB Ayii OOO3HAYEHUS YHUCEN, BBIYUCICHHUE 3HAUYCHUS
anreOpanvecKoro BhIpaXEHUs, IPUMEHEHUE anreOpandecKuX BBIPAKEHHUH NI 3aIHCH
CBOMCTB apupMeTHUECKUX JEHCTBUI, TpeoOdpa3oBaHne anreOpandeckux BhIPAKEHUI.

I[CJ'II/ITCJ'II/I W KPaTHBIC

Jlenurtens M ero CBOWCTBA, OOUIMI JETUTENh ABYX Oojiee yuces, HauOOIbIIUN
o0muii JenuTeN b, B3aUMHO MPOCTHIC YHCIIA, HAXOXKIECHHE HAMOOIBIIET0 O0OIIero
nenutelss. KpatHoe u ero cBO#CTBa, 00IIee KpaTHOE ABYX M 0OJICe YKMCEII, HANMEHbIIICEe
o011ee KpaTHOe, CITOCOOBI HAXOXK/IEHNSI HANMEHBIIIETO 00IIEeTo KPaTHOTO.

Hpobu
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OOBIKHOBEHHBIE TPOOH

Homns, yactb, qpoOHOE 4Kcio, ApoOb. JIpoOHOE YMCIO Kak pe3yibTar AeNCHUs.
[IpaBuiibHBIE U HEMPABUIIbHBIE TPOOH, CMEIaHHAas IPOOb (CMEIaHHOE YHCIIO).

3anmuch HATypaJbHOTO 4YHCIAa B BHUJAE JpPOOM C 3aJaHHBIM 3HAMEHATEJCM,
npeoOpa3oBaHuE CMENTAaHHOW IPOOU B HEMIPABUIIBLHYIO APOOL M HA0OOPOT.

[MpuBencHue napobeit k oOmeMy 3HameHarenr0. CpaBHEHHE OOBIKHOBEHHBIX
po0eii.

CnoxeHHWEe M BBIYMTAHUEC OOBIKHOBCHHBIX ApoOeil. YMHOXKEHHE U JIeJICHUE
OOBIKHOBEHHBIX IPOOEH.

ApudmeTnueckue TEHCTBUS CO CMEIIaHHBIMU APOOSMHU.
ApudmeTrnueckue 1eHCTBUS C IPOOHBIMU YHCIIAMHU.

CnocoObl panyoHaNM3alii BBIUUCICHUN U WX MNPUMEHEHUE IPU BBHIIIOJIHEHUU
JIECTBUM.

Jecsatuunbie 1poou

Ilenas u npobnast yactu necatuyHou apodu. [IpeoOpasoBaHue AECATHUHBIX
npo0Oeit B 00bIkHOBeHHBIC. CpaBHEHHE NECATUYHBIX JApoOeit. CIoKeHHE W BBIYMTAHUC
NeCATUYHBIX ApoOei. OKpyriieHue AECATUYHBIX JpoOed. YMHOXEHHE U JeJICeHue
JnecaTUYHBIX apodei. [IpeoOpa3oBanre 0OBIKHOBEHHBIX JIPOOEH B JIECATUYHBIE APOOH.
Koneunbie 1 O€CKOHEUHBIE TECATUIHBIC APOOH.

OTHoOILIEHHE IBYX YHCEI

Macmrad Ha miane u kapre. [Ipomopiuu. CBoiicTBa MpoONoOpLUM, MPUMEHEHNE
IIPONIOPLIMM ¥ OTHOLIEHUN NPU PELIECHNUHN 3a/a4.

Cpennee apudmeTrueckoe yucen

Cpennee  apudpmernyeckoe  JByX  uucen.  M3o0paxeHue  cpeaHero
apu(pMeTHYECKOro IBYX YHCENl Ha YUCIOBOM MpsiMoil. PemeHne nmpakTuueckux 3aad ¢
IPUMEHEHHUEM CpefHero apudmernueckoro. CpenHee apu(pMeETHUECKOE HECKOJIBKHX
YUCEIL.

[IpoueHTsI

[TonsiTue IMpOHICHTA. Brruucnenue IMPOOCHTOB OT YMCJIa U YHCJId 110 U3BCCTHOMY
IMPOLCHTY, BRIPAXKXCHNUEC OTHOLICHUA B ITPOLCHTAX. PelieHne HECIOXKHBIX IMPAKTHYCCKUX
3a71a4 € IMPOLUCHTaMMU.

JlnarpaMmsbl

Cronbuareie M KpyroBble nuarpammbl. M3pineuenue nHopMmanuu U3 guarpamu.
N300pakeHre quarpaMm 10 YMCJIOBBIM JTaHHBIM.

PaHI/IOHaHLHBIC qucia

[TonoxurenbHbIEC U OTPpUIATCIIBHBIC YN CJIa
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N3o0paxkeHre uncen Ha 4YUCIOBOM (KoopauHaTHOM) mipsiMoii. CpaBHEHHE YHCElL.
Monyne uymucna, reoMeTpuyeckas WHTEpIpeTanus MOAyas uucna. JlelcTBus ¢
MOJIOKUTEIBHBIMA M OTPULATEIbHBIMU YUCIIaMU. MHOXECTBO LEIBIX YUCEIL.

Ilonsitue o PpalluOHAJIBHOM YHUCIIC. HCpBI/I‘{HOC MMpEACTAaBICHUE O MHOXKCCTBC
panmnOHaJIbHbIX YU CCJI. I[eﬁCTBHH C panrOHAJIbHBIMHU YU CJIaMU.

Pemmenue TeKCTOBEIX 3aJ1a4

Enqununpl u3mMepeHui: JJIMHBI, THIOMaau, o0bEéMa, MacChl, BPEMEHU, CKOPOCTH.
3aBUCHUMOCTH MEX]Ty €AMHUIIAMH U3MEPECHUS KaK/I0H BEJIMUMHBI. 3aBUCUMOCTH MEXKITY
BEJIMUYMHAMH: CKOPOCTh, BpPEMsI, PacCTOSHUE, MPOU3BOAUTEIHLHOCTh, BpeMs, paboTa;
IIeHa, KOJIUYECTBO, CTOUMOCTb.

3aaun Ha Bce apu(pMETUUECKUE IeUCTBUSA

Pemenne TekcTOBBIX 3amad  apudmeTuyeckum crnocobom. Hcnonb3zoBaHue
Ta0JIUIl, CXEM, YepTekeH, OPYruX CpeICTB MPEICTABICHUS JIaHHBIX NpPHU pPEIICHUU
3aJ1a4H.

3aauu Ha IBWXKEHHUE, pabOTy U MOKYIKU

Pelienue HeCIOXKHBIX 33/1a4 HA JIBU)KCHUE B IPOTUBOIIOJIOKHBIX HATIPABJICHHUAX, B
OJIHOM HampaBJICHUH, IBUKCHUE MO PEKE MO0 TECUYCHUIO M MPOTHB TeueHHs. PerieHue
3aJ1a4 Ha COBMECTHYIO padoty. [[pumenenue apobeit mpu pernieHnn 3a1ad.

3ajauu Ha 4YacTH, JA0JIH, IPOLIEHTHI

Pemienue 3a7a4 Ha HAXO0XKICHUE YACTH YUCIA U YMCIA 110 €ro 4actu. Pemenue
3a/1a4 Ha IPOLIEHTHI U 1onu. [IpumeHnenne nponopuui py penieHuu 3aaay.

Jlornueckune 3agaun

PemeHne HECNOXXHBIX JIOTHYECKUX 33/ad. PelleHue JIOTMYecKuX 3a4ad C
MIOMOIIIbIO TpadoB, TAOIULI.

OCHOBHBIE METONIbI pELIEHUSI TEKCTOBBIX 3ajau: apu(PpMETUUYECKHM, mepedop
BapUAHTOB.

Hansinnas reomerpust

Ourypsl B OKpyxaroieM wmupe. Harsnsele mnpencraBieHus o ¢urypax Ha
IJIOCKOCTU: MpsMasi, OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.
YeTpIpexyroJbHUK, NPSMOYTOJbHHUK, KBaApaT. TpeyroibHUK, BUAbBI TPEYTOJbHUKOB.
[IpaBunbHBIE MHOTOYTOJBHUKHU. 300pakeHne OCHOBHBIX TI'€OMETPUYECKHX (pUryp.
B3anmHoe pacnonokeHue ByX MPSMBIX, ABYX OKPYKHOCTEU, MPAMON U OKPYKHOCTH.
JlmiHa otrpe3ka, JioMaHoM. EnuHunel wu3MepeHus dHbL. IlocTpoeHue otpeska
3amaHHON JUMHBL. Buael ymos. I'pagycHas mepa yrma. M3mepeHue m mocrpoeHue
YIJIOB C MOMOIIBIO TPAHCIIOPTHUPA.

[lepumerp muHoroyronbHuka. [loHaTtue mmomanu GUrypsl; eIUHHUIBI U3MEPEHUS
wiomwaay. [lnomane npsMoyronbHHKa, KBaapara. [lpuOnmxkeHHOe uU3MepeHue
wiomaan Guryp Ha kietdaroit Oymare. PaBHoBenukue Gurypsl.
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Harnsiguele  mpencrtaBieHuss O MPOCTPAHCTBEHHBIX — urypax: — KyoO,
napajienenunesa, npusma, nupamuaa, map, cpepa, KoHyc, uuinuuap. M3obpaxenue
npocTpancTBeHHbIX Quryp. Ilpumepsl cedenuit. Muororpannuku. IlpaBuiibHbBIE
MHOTOTrpaHHUKH. [IprMepsl pa3BepTOK MHOTOI'PaHHUKOB, IIMJIMH/IPA U KOHYCA.

[TonsiTe o0beMa; enuHUIBI 00beMa. OObEeM IPSIMOYTOJIBHOTO MapaljiesieuIeaa,
KyoOa.

[Tonsitne o paBeHcTBe uryp. LleHTpanbHas, oceBas M 3epKajbHAs CUMMETPHH.
N306paskeHrne CHMMETPUYHBIX (DUTYD.

Pemmenne mpakTHueckux 3aj1ad ¢ MPUMEHEHUEM MPOCTEHIINX CBOMCTB QUTYD.
Hctopust maremMatnku

[TosiBnenue uudp, OykB, neporupoB B mpouecce cyéTa U pacHperesICHUs
npoaykroB Ha JIpeBHeM biamxHem Bocroke. CBsa3b ¢ HeonmuTuueckoil peBosronuei.

Poxnenue mectuaecaTepuyHor cucteMbl cuncieHus. [losiBiieHue necsITUYHON
3aIlMCU YHUCEIl.

Poxnenue u pazButue apudmernku HarypanbHbiXx uncen. HOK, HOJI, npocteie
gyucna. Pemero Dparocdena.

[losiBeHne HyNs W OTpULIATENBHBIX YHUCEN B MareMaTuke JApeBHOCTH. Poib
Huodanra. [louemy ?

Hpobu B BaBunone, Erunre, Pume. OTkpbiTHE NecaTUUHBIX apodeii. CTapuHHbBIC
cucteMbl Mep. Jlecatnunble 1poOu U MeTpudeckas cucrema Mep. JI. MarHuikui.

Coneprxanue Kypca MaTeMaTUKH B 7—9 Kiiaccax
Aunredpa

Yucia

PanuoHnajibHbIE YHCIA

MHOXeCTBO pallMOHAIbHBIX yncesl. CpaBHEHUE PallMOHAIBHBIX YHCel. JeicTBus
C pauMOHAJBHBIMM 4YMcHaMu. [IpencraBieHne panuMoOHANIBHOTO 4YHUCIA JECATUYHOU
JpoOBbIO.

HppaunoHajbHbIe YUCJIA

[ToHsiTE WppalMOHATIBLHOIO uHMcia. Pacno3HaBaHWe HPPAUUMOHAIBHBIX YHCEIL.
[Tpumepsl noka3arenscTB B anredpe. HppaumoHaneHOCTh uwucia. [[puMmenenune B
reomeTpun.CpaBHEHUE UPPALIMOHATIbHBIX YHCel.MHOXKECTBO 1€HCTBUTENBHBIX YUCEIL.

TosxknecTBeHHbIE MPEeOOPA30BAHUS
YucsioBble M OyKBeHHbIE BbIPAKEHUSA

Bripaxxenue ¢ nepemeHHO. 3HaueHHe BblpakeHHs. [lojcTaHOBKa BbIpaKEHUU
BMECTO IIEPEMEHHBIX.

[eabie BbIpakeHUst

Crenenb ¢ HaTypaJbHbIM TIOKa3areneM u e€ cBoicTBa. I[IpeobpazoBanus
BBIPQKEHM, COJEPIKAIIMX CTEIIEHU C HaTypajIbHbIM IIOKa3aTeIEM.
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OnHousneHn, MHOrowieH. J[elcTBUs ¢ OJHOWIEHAMU M MHOTOYJIEHaMU (CJIOXKEHUE,
BbIUUTAHUE, YMHOXKEHHE). POPMYIIbl COKPAIIEHHOIO YMHOXEHUS: pa3HOCTh KBAIpaToB,
KBaJpaT CyMMbl U pa3HOCTU. Pa3jiokeHMe MHOrowieHa Ha MHOXHTENIU: BBIHECEHUE
o0IIero MHOXUTENA 3a CKOOKH, TPYIIIUPOBKA, NPUMEHEHHE (POpMYNl COKpaIEHHOTO
yMHOXKEHMSA. KBaapaTHbli  TpEXUJEH, pA3joKEHHWE KBAaJPAaTHOIO TpEXWiIeHa Ha
MHOYUTEIIH.

J{poOHO-paliuOHAIbHbIE BbIPAKEHUS

Crenmenb ¢ uensiM  nokazateneMm. [IpeoOpa3oBanue  JIpOOHO-JIMHEWHBIX
BBIPKEHUI: CIIOKEHUE, YMHOXKEHUE, JAeieHne. Anredpandeckas apo0b. JlomycTumMbie
3HAYEHUS] TIEPEMEHHBIX B  JIPOOHO-pAllMOHAIBHBIX  BbIpakeHusX. CokparieHue
anreOpamueckux Jpobeil. IlpuBeaenue anreOpanyeckux Apobel K  oOmeMy
3HaMmeHarento. JlelcTBus ¢ anreOpandecKuMu JpOoOsSMHU: CIIOKEHWE, BBIYUTAHUE,
YMHOXKEHHE, JICJICHUE, BO3BEJICHHUE B CTEIICHbD.

[IpeoOpa3zoBaHue BbIpAKEHUM, COIEPHKAIIMX 3HAK MOIYIIS.
KBaaparnblie KOpHHA

Apudpmernueckuii  KBaApaTHbIH  KopeHb. [IpeoOpa3oBaHue  BbIpaXKeHHIA,
COJIEpKAILMX KBaJApaTHbIE KOPHU: YMHOXKEHHE, JCIICHUE, BBIHECEHUE MHOXKUTENS U3-
10J] 3HaKa KOPHSI, BHECEHUE MHOXKUTEJS 11O/ 3HAK KOPHSL.

YpaBHeHUS U HEPABECHCTBA

PaBencrBa

HYucnosoe paBeHCTBO. CBOMCTBA YNCIOBBIX PABEHCTB. PaBEHCTBO € MEpEMEHHOIA.
YpaBHeHust

[lonatue ypaBHeHUS M KOpHS ypaBHeHus. [IpencraBieHue o paBHOCHIBHOCTU
ypaBHeHHid. OOnacTe omnpeneneHus ypaBHEHUs (00JacTb JOMYCTUMBIX 3HAYCHUN
NIEPEMEHHOM).

JIuHeiiHOe ypaBHEHHE U €er0 KOPHHU

Pemienne JmHEWHBIX ypaBHEHUN. JIMHEMHOE YypaBHEHHME C IApaMETPOM.
KonnuecTBO KOpHEW JMHEHHOro ypaBHEHUs. PelieHue JIMHENHBIX YpaBHEHHHN C
IIapaMeTPOM.

KBaapaTrHoe ypaBHeHHe U €10 KOPHHU

KBagparuele ypaBHeHus. Hemonnble KBagpaTHble ypaBHEHMS. J[MCKpUMHHAHT
KBaJpaTHOrO ypaBHEeHUs. PopMylia KOpHEW KBaJapaTHOro ypaBHeHus. Teopema Buera.
Teopema, oOpatHas Teopeme  Buera. Pemenue — kBajgpaTHBIX  ypaBHEHUM:
UCIIOJIb30BaHUE (OPMYINBI IJI1 HAXOXKIEHUS KOpHEH, rpaduyecKuil METOJ pelieHus,
pa3joKeHHe Ha MHOXHUTENIH, MOJ00p KOpHEH C HCIONb30BAHUEM TEOPEMbI
Buera. KonmnuecTBo KOpHEH KBaJApAaTHOIO YPAaBHEHUsS B 3aBUCHMOCTH OT €T0
NVMCKPUMHWHAHTAa. bUKBanpaTHble ypaBHEHMs. YPAaBHEHMS, CBOAMMBIC K JIMHEWHBIM M
KBaApaTHbIM. KBagpaTHble ypaBHEHUS C TapaMETPOM.

J{poOHO-paliuoOHAIbHbIE YPABHEHHUS
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Pemienne mpocredmux —IpoOHO-TMHEWHBIX ypaBHEHM. Pemenue npoOHO-
palMOHAJIbHBIX YPABHEHUM.

MeTtozpl pelieHus: ypaBHEHUN: METOAbl PAaBHOCHIIBHBIX MPEeoOpa3zoBaHUi, METO
3aMEeHBbl MepeMeHHOH, rpadudeckuii Meroa. Vcronb3oBaHue CBOMCTB (YHKIUA TIPU
pEelIeHNN YPaBHEHUM.

[Ipocrelimme npparoOHaIbHbIE YDABHEHHS BUA , .
YpaBHEHUA BUAA. YDABHEHHUS B LIEJIbIX YNCIIAX.
CucreMbl ypaBHeHMit

VYpaBHeHue C JByMsl TepeMeHHbIMHU. JIMHeilHoe ypaBHEHHE C JIByMs
nepemMeHHbIMU. [Ipsmasi kak rpaduueckass MHTEpHpeTalnusl JTUHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMMU.

[lonATHE cucTeMbl ypaBHEeHU. Pelienre cucTeMsl ypaBHEHNN.

Metonbl peleHus CHUCTEM JIMHEWHBIX YpaBHEHUM c JIBYMsI
MEePEeMEHHBIMU: TpadUUECKUIl METO, METOJT CJIOKEHUS, METOJI TIOACTAHOBKH.

CucreMbl TMHENHBIX YPABHEHHM C TAPAMETPOM.
HepaBencrBa

Uucnosele HepaBeHcTBa. (CBolcTBa 4YHUCIOBBIX  HepaBeHCTB. IIpoBepka
CIIPABEIJIMBOCTH HEPABEHCTB NPH 33JaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Crtporme u HecTporue HepaBeHcTBa. O0nacTh
oTpeJieNIeHUs] HepaBeHCTBa (001acTh JOMYCTUMBIX 3HaYE€HUI TEPEeMEHHOMN ).

Pemenne nMHENHBIX HEPABEHCTB.

KBagparHoe HepaBEeHCTBO M €ro pemeHusd. Pemenue KBaapaTHBIX HEPABEHCTB:
UCIIOJIb30BaHUE CBOMCTB W Tpaduka KBaAPAaTHUHOM (YyHKIIMH, METOJ] HWHTEPBAJIOB.
3anuch peleHus KBaJpaTHOrO HEPABEHCTBA.

Pemmenue uenbix 1 1poOHO-palMOHATIBHBIX HEPABEHCTB METOI0M MHTEPBAJIOB.
CucreMbl HEpaBEHCTB

CucrteMbl HEpPaBEHCTB C OJHOM NepeMeHHOW. PelleHne crucTeM HEpPaBEHCTB C
OJHOM TEPEMEHHOW: JIMHEWHBIX, KBaAPATHBIX. 300pakeHne pelmeHuss CHUCTEMBbI
HEPaBEHCTB HA YMCIIOBOM NPSIMON. 3alUCh PEILIEHUSI CUCTEMbI HEPABEHCTB.

DyHKIMHA

IMousiTe PpyHKIUU

JlekapToBbl KOOpAMHATBI HA IIOCKOCTU. POpMHUpPOBAHME MPEACTABICHUM O
METANpeAMETHOM  MOHSATHH  «KoopAMHATHDY. CrnocoObl  3agaHus  (YHKIIHIA:
aHAJIMTUYECKUH, rpaduueckuii, Tabnuunbid. ['paduk Qynkuuu. Ipumepst dyHKImii,
MOJIy4a€MbIX B ITPOLIECCE MCCIEAOBAHUS PA3IUYHBIX PEaJbHBIX MPOLIECCOB U PELICHUS

3agad. 3HadueHue (yHKIUM B Touke. CBoiicTBa (yHKIMIl: 00NacTh oOmpeaeneHus,
MHOECTBO 3HAYEHUH, HYJH, MPOMEXKYTKU 3HAKOTMIOCTOSIHCTBA,
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YETHOCTH/HEUETHOCT, IPOMEXKYTKM BO3pacTaHuWsd U yObIBaHMs, HauOoJsiblliee U
HauMeHbIee 3HadeHus. McenenoBanue GyHKIuM 1o €€ rpaduky.

[IpencraBienne 006 aCUMNOTOTAX.
HenpepeiBHOCTh (pyHKIIMU. KycouHo 3a1aHHbIE (PYHKIIHU.
JIuneiinas ¢pyHkumus

CpoiictBa U Tpaduk JTUHEHMHOW (QYHKIUU. YIIOBON KOIPGUIMEHT MPSIMOI.
Pacnonoxenue rpaduka IvHEWHONW (YHKIMH B 3aBUCHUMOCTH OT €€ YIJIOBOIO
koddduimenTa M cBoOomHOro wieHa. Haxoxnenue kod(pGUIIMEHTOB JIMHEHHOM
(GYHKIMU 10 3a/laHHBIM YCIIOBUSIM: MPOXOXKJIEHHWE TMpPSMOM dYepe3 JBEe TOUYKH C
3aIaHHBIMUA ~ KOOpJMHATaMH, TPOXOXKJEHUE TMpsSMOM 4Yepe3 JaHHYI TOYKYy U
I1apaJuIeIbHOW TAHHOU NPSIMOM.

KBaaparnunas ¢pyHkuus

CpoiicTBa u rpaduk KBaapatnuHoi PyHkiuu (mapadona). [loctpoenue rpaduka
KBaApaTuyHoM  (PyHKIMM 1o  Toukam. HaxoxknaeHue  Hyned — KBaJpaTUYHOU
(GYHKIMU, MHOKECTBA 3HAYEHUM, MPOMEKYTKOB 3HAKOMOCTOSIHCTBA, MPOMEXKYTKOB
MOHOTOHHOCTH.

OO0paTHasi IPONOPIUOHAIBLHOCTH
CpoiicTBa Qynkuunu . ['unepoomna.

I'padpuxu  Pynkuumii. [IpeodbpazoBanne rpaduka QYHKIUUA UIST  TTOCTPOCHUS
rpaduxoB GyHKIHM BUIA .

I'paduxu Pynkuui , ,, .
Ilocsie10BaTe IbHOCTH M TPOTPECCUH

HucnoBas mociie1oBaTesIbHOCTh. [IpuMepbl YMCIIOBBIX IOCIJIEIOBATENBLHOCTEM.
beckoneunbie mocienoBarelbHOCTH. ApudMeTHdecKkas mporpeccuss U e€ CBONCTBA.
['eomerpuueckas nporpeccusi. Dopmyna 0O0IIET0 yjeHa U CYMMBbI N MEPBBIX YJICHOB
apu(pMETHYeCKO U TreoMeTpuueckord mporpeccuil. Cxomsmasics TeoMeTpuYecKas
MIPOTrPECCHSL.

Pelnenne TeKCTOBBIX 3a1a4
3anauun Ha Bce apumMeTHdecKHe 1eiicTBUS

Pemenue TekcToBbIX 3amad  apudmerndeckuM crnocobom. Mcnonb3zoBanue
Ta0JIUIl, CXEM, YepTekKeh, OPYruX CpEICTB MPEACTABICHUS JAaHHBIX NpPHU pPEIICHUU
3aJ1a4H.

3anauyu Ha ABUIKeHUe, padoTy U NOKYNIKH

AHanu3 BO3MOXHBIX CHUTYalldid B3aUMHOIO PACIOJIOKEHHUS OOBEKTOB MPH HX
JBIKEHUH, COOTHOIIICHUS 00bEMOB BBITIOIHSIEMBIX paOOT MPU COBMECTHOM padoTe.

3aga4yu Ha YACTH, 101, MTPOLEHTHI

Penienne 3ama4 Ha HaxXOXIAEHUWE YaCTH YKCJIA U YUCJa MO €ro 4yactu. PereHue
3a/1a4 Ha MPOILEHTHI U A0H. [I[puMeHeHre nponopurii Mpyu peleHru 3a/1au.
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Jlornueckue 3agaun

Pemenne nmormdeckux 3ajad. PeiieHne JOrudyeckux 3ajad ¢ MOMOIIb0 rpados,
TaOIULL.

OcHOBHBbIE  MeTOAbI  pelleHMs] TEKCTOBBIX  3a4a4: apuMeTHUECKUH,
anreOpanueckui, nepedop BapuaHToB. [lepBUYHBIE MTPEACTABICHUS O IPYTUX METOMAX
perieHus 3a1a4d (TeoMeTpUIecKre u rpaduaeckue METO b ).

Craructrka u Teopusi BEpOSITHOCTEN
CraTucruka

Tabnuunoe W rpaduyueckoe Npe/cTaBlIeHUE AAHHBIX, CTOJOYAThIE M KPYrOBbIE
quarpaMMbl, Trpadukd, NOpPUMEHEHUE JuarpaMM U TrpapuKoB JUIsl  OMUCAHUS
3aBUCUMOCTEN peasIbHbIX BEJIMYMH, U3BJIeUEeHNE UHPOPMALIUU U3 TaONuUI, 1UarpaMm U
rpadukoB. OnucaTelbHbIe CTATUCTUYECKUE MOKA3aTeu YUCIOBBIX HAOOpPOB: CpeaHEe
apupmeTnyeckoe, MeIMaHa, HauOosblllee M  HaWMEHblllee 3HaueHus. Mepbl
paccenBaHus: pa3Max, JUCHEPCHs U CTAHIaPTHOE OTKIOHEHHE.

CnyqaﬁHa;I W3MEHUYUBOCTh. HM3MEHUYMBOCTH IIpu  U3MCPCHUAX. Pema}omne
IpaBujia. 3aKOHOMepHOCTI/I B U3MCHYHMBbIX BCINYMWHAX.

Cayuaiinbie coObITHSA

CnyualiHble ONBITHl (9KCIIEPUMEHTHI), DJIEMEHTAPHBIE CIyYaillHble COOBITHS
(ucxonpl). BeposiTHOcTH  d1eMeHTapHbIX  cOOBITHM. COOBITHS B CIyYaillHBIX
HKCIIEPUMEHTAX U ONaronmpusTCTBYIOIIME 3JlIeMEHTapHble coObITHs. BepostHOoCTH
CIIy4aiiHbIX COOBITUH. ONBITHI ¢ PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.
Kiraccuueckue BEPOSITHOCTHBIE OTIBITHI c HCIIOIb30BAHUEM MOHET,
KyOukoB. [IpencraBnenue coOBbITUI C MTOMOILBIO auarpaMm Diinepa.
[IpotuBomiONOXKHBIE COOBITHS, OOBENMHEHHWE W TmepecedeHue coObrthid. [IpaBuino
cnoxeHus: BepositHocTed. Citydaitabiii BeIOOp. IlpencraBienue skcriepuMeHTa B BHJIE
nepeBa. HezaBucumblie COOBITHA. YMHOXEHHE BEpPOSATHOCTEH  HE3aBUCHUMBIX
coosiTuil. [locnenoBarensHbie HE3aBUCUMBIC ucnsliTanus. [Ipeacrasnenue 0
HE3aBUCUMBIX COOBITHAX B XKU3HH.

JiIeMeHTbl KOMOUHATOPUKH

[TpaBmiio ymMHOXeHHs, TepecTaHOBKH, (akTtopuan yucia. CoyeTaHus U UYUCIO
couetannii. ®opmyna yucna coueranuil. Tpeyronpauk [lackans. OneITel ¢ OONBIIUM
YHCJIOM PAaBHOBO3MOXKHBIX JJIEMEHTAPHBIX COOBITHI. BblunciieHHe BEpOATHOCTEW B
ONbITaX C NMPUMEHEHHEM KOMOMHATOpHBIX (hopmyin. Mcnbitanus bepnymiu. Yenex u
Heynaua. BepositHocTH cOOBITHI B cepuu HcTibITaHU bepHymm.

CayuaiiHble BeJINYMHBI

3HAKOMCTBO CO CIy4YalHbIMHM BEJIMYMHAMH HA IIPUMEPAX KOHEUHBIX JUCKPETHBIX
CIly4aliHbIX BEJIWYHH. PacripeneneHue BEpOSTHOCTEW. MareMaTndeckoe OXKUIaHUuE.
CpoiicTBa MareMatudeckoro oxuaanus. I[loHsTHe O 3akoHe OOJBIIUX YHCEI.
N3mepenue BepositHocTed. [IpuMeHeHue 3akoHa OOJBIIMX YHCEN B COIMOJIOTHUH,
CTpaxoBaHUM, B 3PABOOXPAHEHUHU, OOECNEYeHUH Oe30MacHOCTH HaceJeHus B

YpE3BBIYAUHBIX CUTYaIIUsIX.
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['eomeTpus
I'eomeTpuyeckue purypsl
@urypbl B reOMeTPHH M B OKPY:KaloleM MUpe

I'eomerpuueckas ¢urypa. @opMupoBaHHE NPEACTABICHUNH O METalpeIMETHOM
HOHSTUU «PUTYPAY.

Touka, TUHUS, OTPE3OK, MpsMas, JIyd, JoMaHas, MJIOCKOCTb, Yroj, OMCCeKTpuca
yIiia v €€ CBOMCTBA, BUAbI YIJIOB, MHOTOYTOJIbHUKHU, KPYT.

OceBast cumMmerpusi reomeTpuueckux ¢Guryp. LlenTpanbHas cuMMmerpus
reOMETPUUYECKUX Uryp.

MHOroyroJibHUKHU

MHOroyrojibHUK, €ro 3JIEMEHTBI M €ro CBOMCTBA. Pacrio3HaBaHue HEKOTOPBIX
MHOTOYTOJIbHUKOB. BBIITyKJIBIE ¥ HEBBIIYKJIBIE MHOTOYTOJIbHHUKH. [IpaBuibHbIE
MHOTOYTOJIbBHUKH.

Tpeyronsuuku. Beicota, Mmennana, OuccekTpuca, CpemHssi JUHUS TPEYTOIbHUKA.
PaBHOOE/IpEeHHBIN TPEYroJbHUK, €ro CBOWCTBA W TIPU3HAKU. PaBHOCTOpOHHMIA
TpeyrojbHUK. [IpAMOYTONbHBIN, OCTPOYTOJbHBIA, TYMOYTOJbHBIM TpPEYrOJIbHUKH.
BHewnue yrmsl TpeyroibHuka. HepaBeHCTBO TpEyroyibHUKA.

UYetsipéxyronpuuku. IlapamnienorpamMm, pomO, MNpsSMOYTOJIbHUK, KBaJpar,
Tpaneuusi, paBHoOenpeHHas Tpanenus. CBOICTBA W MpU3HAKUA MapajljIesiorpaMma,
poMbOa, PsIMOYTOJIBHUKA, KBaApaTa.

OKpYyKHOCTB, KPYI

WX snemMeHTbl M CBOMCTBA; LIEHTpPAjJbHbIE M BHMCaHHbIE yIibl. KacarenbHas u
CEKylllasg K OKPY>KHOCTH, UX CBOWCTBA. BIMCaHHbIE U OIMCAaHHBIE OKPYKHOCTU IS
TPEYTOJIbBHUKOB, YETBIPEXYTOJIbHUKOB, PABUIIBHBIX MHOTOYTOJIbHUKOB.

I'eomeTpuyeckue purypsl B mnpocTpaHcTBe (00bEMHBIE TEJA)

MHororpanHuk M ero 3jeMeHThl. Ha3BaHUS MHOIOTPaHHUKOB C Pa3HbIM
IIOJIO)KEHHEM M KOJIMYECTBOM TIpaHel. [lepBuuHbIE IpeAcCTaBIeHUS O NUPAMUIE,
napajuiefenunene, npusme, cdepe, mape, LUIUHAPE, KOHYCE, UX DJJIEMEHTax u
IIPOCTEUIINX CBOMCTBAX.

OTHoLIeHHus

PaBencrBo ¢guryp

CBolicTBa paBHBIX TPEYrOJIbHUKOB. [I[pr3HaKku paBeHCTBA TPEYTOJIbHUKOB.
ITapanneJbHOCTh NPAMBIX

[Ipy3Haku © CBOWCTBA MApPAJJIENBHBIX IPSAMBIX. AKCHOMa NapajuleIbHOCTH
EBximmpa. Teopema daneca.

[lepnenauKy/sipHble NPAMbIE

[Tpsimoit yron. Ilepnennukynsip k npsimoil. Haknonnas, npoekuus. CepennHHbIN
NEPIEHANKYISP K 0Tpe3Ky. CBOMCTBA U NIPU3HAKU NEPIEHANKYIISIPHOCTH.
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ITonooue

[IponopirioHaneHble  OTpe3ku, mnomodue ¢uryp. I[lomoOHBIE TpPEYTrOJIbHUKH.
[Tpusnaku nmogoOusi.

B3aumMHoe pacioJioykeHue psiMor ¥ OKPYKHOCTH, IBYX OKPYKHOCTEM.
HN3mepenust ¥ BIYMCICHUS
Beanuunbl

[Tonstue Benuuumubl. Inuna. smMepenue pinuHbl. EquHAIBI U3MEPEHUS [IJIUHBI.
Benuuuna yrna. ['pagycHas mepa yria.

[TonsiTve o TuIoOIIanM MIOCKOM GUrypsl U e€ cBoiicTBax. VM3mepeHue miomaaei.
EnuHuib! n3mMepeHus miomaiu.

[IpencraBnenne 06 oO6bEéMe u ero cpoiicTBax. M3mepenue oObEma. EnmHUIIBI
U3MepeHus: 00bEMOB.

I/I3MepeHl/lﬂ H BBIYHUCJICHHUA

HMHCTpyMEHTBI 111 U3MEPEHUU U ITIOCTPOCHUM; U3MEPEHUE U BBIYKMCIICHUE YIJIOB,
e (pacctosiHui), Twiomaae. TpuroHoMmerpuyeckue (YyHKIUA OCTPOTO yIiia B
IPSAMOYTOJIBHOM TpPEYroJIbHUKE TPUTOHOMETPUYECKHUE byHKIIH TyIIOTO
yrma. Beruucnenue AIIEMEHTOB TPEYTOJIbHUKOB c VCIIOJIb30BaHUEM
TPUTOHOMETPUYECKUX  COOTHOWIEHWWA.  DOopMynbl  IUIOIIAAXA  TPEYrOJbHHUKA,
napajiejorpaMmma M €ro 4acTHbIX BHUJIOB, (DOPMYIbI JJIMHBI OKPY>KHOCTH U IJIOIAU
kpyra. CpaBHeHue U BbluncieHue miomanaei. Teopema [ludaropa. Teopema cMHYCOB.
Teopema KOCUHYCOB.

Paccrosinust

Paccrosanue mexnay toukamu. PaccrosHue OT TOYKM 10 IpsMou. Paccrosinue
MEXIy PUrypamu.

I'eomeTpuyeckue MOCTPOCHUA

[eomeTprdyeckre NOCTPOEHUS Uil WIUIFOCTPALMUA CBOWCTB T€OMETPUYECKUX
duryp.
NHCTpYMEHTBI 111 TIOCTPOCHUMW: LIUPKYJb, JIMHEWKA, YroybHUK. [Ipocrenime

HOCTPOEHUS LUPKYJIEM U JIMHEHKON: MOCTPOEHUE OUCCEKTPUCHI YIvia, IEPIEHANKYIIIpa
K NIPSIMOM, yIJIa, PABHOTO JaHHOMY,

[locTpoeHne TPEYroabHUKOB MO TPEM CTOPOHAM, JBYM CTOPOHAM W YIIIy MEXKIY
HUMHU, CTOPOHE U JIByM MPUJIEKAIIUM K HEH yIyiam.

Jlenenue oTpe3ka B JAHHOM OTHOILICHUHU.
I'eomeTpuueckue npeodpasoBaHus
IIpeoOpa3oBanus

[Tonsitue mnpeoOpasoBanus. llpencraBieHne O MeTanmpeAMETHOM MOHSTHU
«mpeoOpazoBanuey. [logodue.

JIBMsKeHUSI
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OceBasg W ILEHTpajbHasi CUMMETPHUSA, MHOBOPOT M MapaJUICJIbHBINA MEPEHOC.
KoMmOnHamm 1BuKeHNH Ha IIOCKOCTH U UX CBOMCTBA.

BexTopbl H KOOPAMHATHI HA MJIOCKOCTH
BexTopbl

[Tonsitue BCKTODpA, JNICUCTBUSL HaJ BCKTOpPaMH, UCIIOJIL30BAHUEC BCKTOPOB B
(I)I/IBI/IKG, PAa3JIOKCHNEC BCKTOPA Ha COCTABJIAIOIINUC, CKAJSIPHOC ITPOU3BCICHUC.

Koopaunarsl

OCHOBHBIE TMOHSTHS, KOOPAUHATHL BEKTOpPA, PACCTOSSHUE MEXKIY TOUYKaMHU.
Koopaunare! cepeaunbl oTpeska. YpaBHeHUs puryp.

[IpumeHeHne  BEKTOPOB M KOOPAMHAT  JUIl  PELICHHWs  NPOCTEUIINX
Tr€OMETPUYECKUX 3a1ad.

I/ICTOpI/I}I MaTEMATHUKU

Bo3nukHOBeHHE MaTeMaTUKU KaK HAyKH, 9Tallbl ee pa3BUTHAL. OcHOBHBIE pasacibl
MAaTEMAaTHUKHU. BBI,Z[&IOIHI/ICCH MaT€MaTUuKHU U UX BKJIaJd B Pa3BUTHC HAYKH.

beckoHEYHOCTh MHOXKECTBA NPOCTBIX YHCENI. Yucna W UIHHBI  OTPE3KOB.
Parmonanwueie yncna. [lorpedHOCTh B uppanroHanbHbIX unciax. [1lkoma [udaropa

3apoxxaenue anreOpsl B Heapax apupmetukud. An-Xopesmu. Poxnenue
OykBeHHOM cumBoiiuku. [[.depma, ®@. Buer, P. Jlekapt. Hctopusi Bompoca o
HaxXoXJeHNH (opMyll KOpHEH anreOpanvyecKux YpaBHEHUH CTeneHel, OOoNbIInX
yeTbipéx. H. Tapransbs, x. Kapgano, H.X. AGens, J.I'anya.

[TosiBeHne MeToma KOOPAMHAT, TO3BOJISIONIETO IEPEBOIUTH T€OMETPUUECCKUE
00bekThl Ha s3bIK anreOpbl. [losiBnenue rpaduxoB Qyukuit. P. Iekapt, I1. depma.
[Tpumepsl pa3IMIHBIX CHCTEM KOOPIUHAT.

3agaua Jleonapmo Iluzanckoro (dubonayum) o kposnmkax, yucia OuOoHaYUH.
3anmaua o maxmaTHou gocke. CXOAMMOCTh T€OMETPUYECKON IPOrPECCHH.

HcTokn Teopuu BEPOATHOCTEM: CTPAXOBOE €0, azapTHbie urpel. [I. depma,
b.ITackanb, 4. bepuynnu, A.H.Konmoropos.

Ot 3emnenenust k reomerpun. [Tudarop u ero mkona. danec, Apxumen. [lnaron
u Apucrorens. IlocTpoeHne mNpaBUIBHBIX MHOTOYTOJIBHUKOB. Tpuccekuus yrua.
KBanparypa kpyra. YnBoenue ky6a. Mcropus umcna . 3oinotoe ceuenue. «Havama»
Esxmmuna. JI Ditnep, H.W.Jlo6aueBckmii. cTopus msTOro mocrynara.

[eomerpuss M HCKyccTBO. leoMeTpuueckue 3aKOHOMEPHOCTU OKPYKarOLIEro
MUpa.

ActpoHomuss U reomeTpus. Uto u Kak y3Hanu AHakcarop, OparocdeH u
Apucrapx o pazmepax Jlynsl, 3eminu u Connua. Paccrosuus ot 3emnu 10 JIyHbl U
Connua. M3mepenne pacctostHus OoT 3emuid 10 Mapca.

Poib poccuiickux yu€Hbix B pa3BuTuu Marematuku: JI.Oinep. H.U.JlobaueBckuid,
[1.JI.Ye6pmes, C. KoBanesckas, A.H.Kommoropos.
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Maremaruka B pa3Butuu Poccuu: Iletp I, mkoia MareMaTH4eCKUX M HABUTALIKUX
Hayk, pasButue poccuiickoro ¢mora, A.H.KpeuioB. Kocmuueckas mnporpamMmma u
M.B.Kexnpi.

Conepxanue Kypca MareMaTuku B 7-9 kimaccax (yrmyOnEHHBIA YPOBEHB )
Anredpa

Yucaa

PanuonajibHBIE YHCJIa

CpaBHEHHE palMOHANBHBIX YHceNl. JIeHCTBUS C palMOHATLHBIMUA YHCIAMHU.
Koneunrie n 6ecKoOHEUHBIE IecATUYHBIE Apoou. [IpencTaBienne parroHaaIbHOTO YKCia
B BUJIE IECATUYHOMN JpOOH.

HppaunoHajbHble YncJIa

[ToHsiTHE UpPpPANMOHAIBHOTO 4YHCIA. Pacrno3HaBaHWe WPPALUOHAIBHBIX YHUCEIL.
JleicTBusl ¢ MppalMoOHAIbHBIMU yuciaaMu. CBOWCTBA ACHUCTBUN C UPPaLMOHAIBHBIMU
yucinaMu. CpaBHEHHE UPPALIMOHAIBHBIX YUCEN. MHOXKECTBO JACHUCTBUTEIIbHBIX YUCET.

[IpencraBiieHHs O paCIIMPEHUSAX YUCIOBBIX MHOXKECTB.
ToxknecTBeHHbIE IPE0OPa30BaHUA
YucsioBbie M OyKBEHHbIE BHIPAKCHUSA

Bripaxenue ¢ nepemeHHO#l. 3HaueHHe BblpakeHHs. [lopcTaHOBKa BbIpaKEHUU
BMECTO IIEPEMEHHBIX.

3akoHbl apudmernyeckux aeicTBuil. [IpeoOpa3oBaHusi YKCIOBBIX BBIPAKECHHI,
COJIEP KAIUX CTEIICHU C HATYPAJIBHBIM U IIEJIBIM ITOKA3aTeJIEM.

MHoOTro4.J1eHbI

OpnHouwneH, cTeneHb oHOwWIeHa. JleiicTBus ¢ oHOYIeHaMu. MHOTOYIEH, CTETICHb
MHOTOUYJICHA. 3HAuYeHUs MHorowieHa. JIeHWCTBUS C MHOIOYICHAMH: CIIOKEHUE,
BEIYMTaHUE, YMHOXKEHHUE, feneHne. [I[peobpa3oBanue meroro BEIPaKEHUS B MHOTOYJICH.
@opmysbl COKPAIIEHHOTO YMHOXKEHMS: PA3HOCTh KBaJparoB, KBaJgpar CyMMbI U
pazHoct. Dopmynbl mpeoOpa3oBaHUs CyMMbl M Pa3HOCTH KyOOB, KyO CyMMBI U
pasHocTH. PasnokeHrne MHOTOUYJIEHOB HA MHOXKUTEJIN: BbIHECEHHE O00IIEeT0 MHOKHUTES
3a CKOOKM, TPYyNIIHUPOBKA, HCIIONB30BaHUE (OPMYJ COKpAIIEHHOTO YMHOXKEHHS.
MHorousieHbl ¢ OAHOM mepemMeHHoW. CTaHgapTHBIA BHUJ MHOIOYJIEHA C OJHOMU
IIEPEMEHHOU.

KBanparueiii  TpéxwieH. Kopuu kBagparHoro TpéxuieHa. PasznoxkeHue Ha
MHOXXHUTEIN KBajJpaTHOro TpéxuieHa. Teopema Buera. Teopema, oOpaTHas Teopeme
Buera. Beigenenue mnosHOro kpajapara. PasnokeHue Ha MHOXKUTEIHW CIIOCOOOM
BBIJICJICHUS [TOJIHOTO KBAIpaTa.

ITonsiTue TO:XKIECTBA
ToxknecTBeHHOE npeoOpa3zoBanue. [IpencraBieHue o TOXKAECTBE HA MHOXKECTBE.

JApoOHo-paniuoHabHbIE BHIPAKEHUSA
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Anrebpanueckast apoOb. [Ipeobpa3zoBanus BbIpaKeHUH, CONEPKAIIUX CTETIEHH C
LeJIBIM ToKazaTeneM. J(omycTUMble 3HaueHHUs] IEPEeMEHHBIX B JPOOHO-pallMOHAIBHBIX
BeIpakeHusiX. Cokpaienue anreOpanueckux apoOeit. IlpuBenenue anreOpanueckux
npobeii Kk 0b1eMy 3HaMeHareno. J(eiicTBus ¢ aaredpanyeckuMu ApoOsIMU: CIIOKEHHE,
YMHOEHHE, JIeTICHUE.

[IpeoOpa3zoBaHue BbIpAXKEHUM, COEPHKAIIMX 3HAK MOIYIIS.
HppanuoHajibHble BbIPasKeHUs!

Apudmernueckuil KBaJpaTHbli KopeHb. JlomycTrMble 3HaYEHUS IEPEMEHHBIX B
BBIPAKEHUSX, COJAEPXKAIIMX apuMeTHyecKue KBajparHble KopHHU. [IpeoOpazoBanue
BBIPAXEHUM, COIEPKALMX KBAAPATHBIC KOPHHU.

Kopnu n-pix creneHen. JlomycTuMmble 3HAYEHUS NMEPEMEHHBIX B BBIPAXKEHUSX,
COJIepKallluX KOPHU n-bIx crerneHed. I[IpeoOpa3oBaHue BbIpaKEHUM, COIEpKAIIMX
KOPHHU N-bIX CTEIICHEM.

Crenenr ¢ PaldUOHAJIbHBIM  ITOKA3aTCJIEM. Hpeo6pa30BaHHe BBIpa)KCHI/If/'I,
COACPKAINX CTCIICHb C pallMOHAJIbHBIM ITIOKA3aTCJICM.

YpaBHeHust
PaBencrBa
UucnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO € MEpEMEHHOM.
YpaBHeHust

[lonsiTue ypaBHeHUsI U KOpHsI ypaBHeHus. IlpeacraBieHre 0 paBHOCHIBHOCTH
YpaBHEHUI U ypaBHEHUSX-CIEACTBUSIX.

[lpencraBnerrne O  PaBHOCHIBHOCTH Ha  MHOXECTBE.  PaBHOCHIIBHBIC
npeoOpa3oBaHusl ypaBHEHUH.

MeTtoab! perieHus ypaBHeHHH

MeToapl  paBHOCWIBHBIX IPeOOpa3oBaHUM, METOJ 3aMEHbl IEPEMEHHOM,
rpaduueckuii meton. Mcnonb3oBaHue CBOMCTB ()YHKIMH TPU PEIICHUH ypaBHEHHH,
UCITIOJIb30BaHUE TeopeMbl Buera 1 ypaBHEHUIN CTENEHU BhILLIE 2.

JIuneiiHOe ypaBHEeHHE U €er0 KOPHH

Pewienne nuHenHbIX ypaBHeHHW. KonmyecTBO KOpHEH JIMHEWHOTO YpPaBHEHUS.
JInHenHOE ypaBHEHHE C TapaMETPOM.

KBaapaTHoe ypaBHeHHe U €0 KOPHH

JIMCKpUMUHAHT KBaApaTHOrO ypaBHEHMs. PopMmyna KOpPHEW KBaApPaTHOIO
ypaBHeHMs. KomnuecTBO IEMCTBUTENIBHBIX KOPHEW KBAaJIpaTHOIO ypaBHeHus. Pemenue
KBaJIpaTHBIX YpPaBHEHUH: Irpa)uueCcKuil METO | pELIEHHUs], UCIIOJIb30BaHUE (POPMYIIBI IS
HaXOXJCHUsI KOPHEH, pa3ioKeHNe Ha MHOYKUTEINH, 0A00p KOPHEH C UCIIOJIb30BaHUEM
TeopeMbl Buera. bukBagparHele ypaBHEHMs. YPaBHEHMS, CBOJMMBIE K JIMHEWHBIM U
KBaspaTHeIM. KBaapaTrHOoe ypaBHeHuMe C mnapaMmeTpoMm. PemeHne mpocTerIMx
KBAJIpaTHBIX YPAaBHEHUH C apaMmeTpaMHu. PelieHrne HeKOTOpBIX TUIIOB ypaBHEHUM 3 U 4
CTCIICHHU.
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J{poOHO-paliuOHAIbHBIE YPABHECHHUS
Pemmenne npo6HO-palinOHAIBHBIX YPaBHEHUH.

I[IpocTeiimue UppanuoHaJbHbIe YPABHCHMSI BU/JA: ; U UX pelieHue. Pemmenne
VMppalrOHAIbHBIX YPAaBHEHUN BUA .

CucreMbl ypaBHeHMit

VYpaBHeHUe ¢ JAByMsi NepeMeHHbIMH. PellieHue ypaBHEHMIl B IIE€JIbIX YHUCHaX.
JluneiitHoe ypaBHEHUE C JAByMs IepeMeHHbIMHU. [paduueckas wuHTEpHpeTanus
JIMHEWHOTO YPaBHEHUS C ABYMSI IEPEMEHHBIMH.

[IpencraBnenue o rpaduyeckoil MHTEPIPETAUMU MPOU3BOJIBLHOTO YPaBHEHHUS C
JIByMSI IEPEMEHHBIMU: JIMHUU Ha IIOCKOCTH.

[lonatne cucrteMsl ypaBHeHU. Pemienre cucteM ypaBHEHUM.
[IpencrasieHne 0 paBHOCWIBHOCTH CUCTEM YPABHEHUM.

Meronbl pelieHuss CUCTEM JIMHEWHBIX YPAaBHEHHW C JABYMsI IE€PEMEHHBIMU
rpaU4IeCKuii METOA, METOH CIIOKEHHsI, METOJ TOJCTaHOBKHU. KoamdecTBO permieHui
CUCTEMBI JINHEWHBIX ypaBHEHU. CHCcTeMa JTMHEHHBIX YPAaBHEHUH C MapaMETPOM.

CucreMbl HEIMHEHWHBIX YpaBHEHHM. MeToabl pEemieHus CHUCTEM HEIMHEHHBIX
ypaBHeHUH. MeTon neneHus, METO/ 3aMeHbI epeMEeHHbBIX. OJTHOPOIHBIE CUCTEMBI.

HepaBencrBa

UucnoBele HepaBeHcTBa. (CBoOWCTBA YHUCJIOBBIX HepaBeHCTB. IIpoBepka
CIIPABEIJIMBOCTH HEPABEHCTB NPH 33JaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

HepaBenctBo ¢  mepemeHHoil. CTporue ©  HECTPOTHE  HEPABEHCTBA.
JlokazarensCTBO HEpaBeHCTB. HepaBeHCTBA O CpeIHMX /ISl ABYX YMCEIL.

[ToHsiTHE O penieHnu HepaBeHCTBA. MHOXECTBO pEIlIEHUI HEPaBEHCTRA.
[IpencraBienne 0 paBHOCHJIBHOCTH HEPABEHCTB.

JInHeliHOE HEpPaBEHCTBO M MHOXKECTBA €ro peuieHud. PemieHue IMHENHBIX
HepaBeHCTB. JIMHETHOEe HEPABEHCTBO € apaAMETPOM.

KBagparHoe HEpaBEHCTBO M €ro pelleHus. PemreHune KBaapaTHBIX HEPABEHCTB:
UCIOJIb30BaHUE CBOMCTB W Tpaduka KBaApaTHUHON (yHKIMM, METOJ] HWHTEPBAJIOB.
3anuch peleHus KBaJApaTHOTO HEPABEHCTBA.

KBagpaTHOE HEPABEHCTBO € MTAPAMETPOM U €TI0 PEUICHUE.
[Ipocreimre nppalMOHaJIbHBIC HEPABEHCTBA BUIA: | ; .
OO600IIEHHBIN METO/I MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB.
CucreMbl HepaBeHCTB

CucTeMbl HEpPaBEHCTB C OJHOW MEpPEMEHHOM. PelleHne cucTteM HEPABEHCTB C
OJIHOM TIEPEMEHHOM: JINHEWHBIX, KBaJIPATHBIX, JTPOOHO-paIMOHATBHBIX,
uppaimoHaibHbiX. M300pa)keHue pelieHuss CUCTEMbl HEPABEHCTB HAa YHUCIOBOU
NpsAMOM. 3aUCh PELIEHNS CUCTEMBI HEPABEHCTB.
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HepaBenctBo ¢ nBymsi nepeMeHHbIMU. [IpencraBieHnre o pelieHud JMHEHHOTO
HEpaBEHCTBA C JBYMs INepeMeHHbIMU. ['paduueckas UHTepHpeTalusi HEPABEHCTBA C
JBYMsI MepeMeHHbIMU. [paduueckuil MeToi pEelIeHUs CUCTEM HEPaBEHCTB C JAByMs
NepEeMEHHBIMHU.

DyHKIUU
ITonsiTue 3aBUCHMOCTH

[IpsmoyronbHass cucrema KoopauHar. @dopMupoBaHHE NPENCTABICHUNM O
METanpeaMETHOM MOHATUHU «KOOPAUHATB. [ paduk 3aBUCUMOCTH.

DyHKIUA

CnocoObl  3amaHusi (PYHKIWNA: aHATUTUYECKUU, TrpadUuecKuil, TaOJIUYHBIN.
I'padux dynkmuun. Ilpumepsr QyHKIMIA, MOMydaeMbIX B MPOLECCE HCCIEAOBAHUS
Pa3IUYHBIX MPOILIECCOB M pelieHMs 3aaa4. 3HadeHue (QyHKuuu B Touke. CBoiicTBa
byHKIMiA: 00NMacTh OMpeNeJeHUs, MHOXXECTBO 3HAUCHWH, HYIH, MPOMEKYTKH
3HAKOTIOCTOSTHCTBA, YETHOCTH/HEYETHOCTh, BO3pAcTaHWE U YyOBIBaHHE, MPOMEXKYTKH
MOHOTOHHOCTH, HaWOOJbIIeE ¥  HAUMEHBIEE  3HAYCHWE, TMEPUOAUYHOCTb.
HccnenoBanue QyHKIUU 110 €€ rpaduky.

JInnenHas pyHKUMSA

CgoiicTBa, rpaduk. YmioBoi koddduimeHt npsmoil. Pacnonoxenue rpaduxa
JUHEUHOU (PYHKIIUU B 3aBUCUMOCTH OT €€ K03 (OUITUEHTOB.

KBaaparnunas ¢pyHkuus

CroiictBa. [lapabona. Iloctpoenue rpaduka  KBagpaTUyHOW  (DYyHKIIMH.
[Tonoxxenue rpaduka KBagpaTHUHON (QYHKIMU B 3aBUCUMOCTH OT €€ KOA(h(UIIMEHTOB.
Hcronb30BaHNE CBOMCTB KBapaTUUHOM (DYHKITUU JJIS PEIICHUS 3a71a4.

OOpaTHasi NPONOPUHMOHAIBLHOCTD

CaotictBa pynkmnmu . ['unep6ona. [IpencraBienue 00 acCHMITOTAX.
CrenenHasi GpyHKIMS ¢ MOKa3aTeaemM3

CporictBa. KyOnueckas nmapadomna.

dyuknum , , . Ux cpoiictBa u rpadpuku. CreneHHas (YHKIHMS C IOKa3aTeleM
cTerneHu 0oJblie 3.

[IpeoOpazoBanue rpaduKoB (QYHKIHIA: MapajuIeNbHBIA MEPEHOC, CUMMETpPHS,
pacTsKeHUE/CoKaTue, OTpaKeHHe.

[IpencraBnenue o B3auMHO OOpaTHBIX (DYHKIUSX.

HenpeppiBHOCTh GyHKIMM M TOYKM pa3pbiBa (QyHkuuid. Kycouno 3amaHHbIe
byHKIMH.

Ioc/ie10BaTE ILHOCTH M MPOTPECCUH

Hucnosas nocnenoBarenbHOCTh. [IpuMepbl. beckoHeuHbIE MOCIEN0BATENBHOCTH.
Apudmernueckass mporpeccuss U €€ CcBoHcTBa. [eoMeTpuyeckas MPOTPECCHS.
CyMMHUpOBaHHE TEPBHIX WICHOB apru(METUYECKON M TEOMETPUYECKOW MPOTPECCHUH.

52



Cxopsmasics reomerpudeckas nporpeccuss. Cymma CXOmsAIEncs TIeOMETPUYECKON
nporpeccuu. I'apmoHndeckunt psj. PacxonumMocTs rapMOHMYECKOTO psia.

Meton MaremMaTHuecKOW HMHIYKIHMH, €ro MpUMEHEHuEe s BbIBoAa (opMyd,
JI0Ka3aTeJIbCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 Ha JEIUMOCTb.

Pelnenue TeKCTOBBIX 33124
3anayu Ha Bce apumeTHdecKme 1eiicTBUS

Pemenue TekcTOBBIX 3ajad apudmetruyeckum crnocobom. Hcnonb3zoBaHue
Ta0JIUIl, CXEM, YEepTekKeH, OPYruxX CpelCTB MPEACTABICHUS JaHHBIX TPHU PEIICHUU
3aJ1a4H.

Pemenue 3aga4 Ha ABMKeHHE, padoTy, IOKYIIKH

AHanu3 BO3MOXHBIX CHUTYallMid B3aUMHOTO PACIOJIOKEHHUS OOBEKTOB NPH HX
JIBIKEHUH, COOTHOIICHUS 00bEMOB BBITIOIHSIEMBIX paOOT MPU COBMECTHOM padoTe.

Pemenue 3a1a4 Ha HAXO0KAEHHE YACTH YHMCJIA U YHUCJIA 110 €r0 YacTH

Pemienune 3a1ay Ha NMPOLEHTHI, 10JM, IPUMEHEHHUE NPOIMOPLMI MPU PELICHUU
3ajad.

Jlornueckue 3agaun

Pemenue normueckux 3amad. Pemenue mormueckux 3amad ¢ MOMOIIBIO TpadoB,
TaOIULL.

OcHoBHBIE METO/bI PCIICHUS 3a/1a4

Apudpmernueckuit, anreOpanmueckuii, mnepedbop BapuaHtoB. llepBuuHbie
NPECTaBICHUS O JPYTUX METOAaX pelIeHUs 3aaad (TreoMeTpuueckre U rpadudeckue
METO/IblI).

CrarucTrKa U TeOpHs BEpOSITHOCTEH
CraTucruka

TabnuyHoe u rpaduueckoe MPEACTABICHUE aHHBIX, CTOJIOYATBHIE U KPYTOBbHIE
auarpamMMmbl, U3BIICUEHHE HYKHOM wuHpopMmaruu. JluarpamMMmbl paccerBaHUS.
OnwucarenbHble CTAaTUCTUYECKHE TOKa3aTeNu: cpefaHee apupMeTHUecKoe, MeauaHa,
HauOoIbllIee U HaWMEHbIIee 3Ha4eHUsl 4yucioBoro Habopa. Otkionenue. CiaydaiitHbie
BbIOpOCHL. Mepbl pacceuBaHusA: pa3Max, AUCIEPCHS U CTaHAAPTHOE OTKJIOHEHHE.
CpoiicTBa cpenHero apudmernueckoro u aucnepcuu. CiydaiiHas HW3MEHUHUBOCTb.
M3MmeHunBOCT TIpH  HM3MEpEeHMAX. Pemaromme mnpasBwia. 3aKOHOMEPHOCTH B
VU3MEHUYMBBIX BEIUYHHAX.

CayuajiiHble ONBITHI U CJIy4YaliHbIe COOBITHS

CnyualiHble OIBITHl (9KCIIEPUMEHTBI), AIIEMEHTAPHBIE CIyYailHble COOBITHS
(ucxomwl). BepostHocTu sneMmeHTapHbIX — cOObITH. COOBITHS B CIy4alHBIX
HKCIIEPUMEHTAX U ONaronmpusTCTBYIOIIME 3lIeMEeHTapHble coObITHs. BepostHOoCTH
ClIy4alHbIX COOBITHI. ONBITBI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.
Knaccuueckue BEpOSTHOCTHBIE ONBITHI C  MCIOJB30BAHMEM MOHET, KyOMKOB.
[IpencraBneHre COOBITHH C TOMOIIBIO JauarpaMMm Oitnepa. [IpoTHUBOMONIOKHBIE
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coObITUs, 00BENUHEHHE U TepeceueHre coObITui. [IpaBuio ciaoxeHus: BEpOITHOCTEN.
Cnyuaiinbiii  BbIOOp. HezaBucumbie coObiTus. IlocienoBarenbHble He3aBUCHUMBbIE
ucnbiTanus. [IpencraBinenue skcnepuMeHTa B BUAE AEPEBA, YMHOKEHNUE BEPOATHOCTEM.
HcnpiTannss 100 NEpPBOro ycmnexa. YCIOBHas BEPOSTHOCTb. Dopmysna IMOJHOU
BEPOSITHOCTH.

JjieMeHThl KOMOMHATOPUKYU U MCTILITAHUA bepHyin

[IpaBuno yMHOXeHHUs, mepecTaHoBKH, (akTopuan. CoueTaHuss M YHCIO
coueranuid. TpeyronabHuk Ilackans u Ounom HeioroHa. OnbIThl ¢ OOJIBIIUM YUCIOM
PaBHOBO3MOXKHBIX JJIEMEHTApHBIX COOBITUN. BEIYHCIIeHHEe BEPOSATHOCTEH B OIBITAX C
MpUMEHEHUEM DJIeMEHTOB KoMOuHaTopuku. Mcnbitanus bepaymu. Yenex n Heymaya.
BepositTHOCTH cOOBITUI B cepuM UCTbITaHuW bepHymin.

I'eomeTpuyeckasi BEpOITHOCTH

CayyaitHpli BBIOOp TOYKM ©3 (UTYpPHl HAa IUIOCKOCTH, OTpe3Ka U JyTu
oKkpyx)HOCTH. CilyyaliHbIi BBIOOp YKCIIa U3 YUCIOBOTO OTPE3Ka.

CayuaiiHble BeJTMHYHHBI

JluckperHass  ciy4ailHas  BEIMYMHA W PACHPENCIICHUE  BEPOATHOCTEH.
PaBHOMepHOE  nmHMCKpeTHOE  pacupenesieHue. [eomeTrpuyeckoe  pacrpencieHue
BeposiTHOcTeW.  Pacnpenenenne  bepnymwm.  buHOMManbHOE — pacmpenesieHHeE.
HesaBucumble ciayyaiinple BeIUYHUHbI. CIOKEHUE, YMHOXXEHHE CIyYalHBIX BEJIMYHH.
Maremarnueckoe 0XXKUJAHHUE U €ro CBOMCTBA. /ucnepcus U CTaHAAPTHOE OTKJIOHEHUE
CIIy4YallHOM BEJIMYMHBI; CBOMCTBA aucnepcuu. Jlucrepcust 4yucna ycnexoB B CEPHUH
ucnbiTanuil bepuymu. [lonstue o 3akone 6ompimx yucen. M3mepennue BeposTHOCTEH
U TOYHOCTh u3MepeHud. lIpumeHeHue 3akoHa OOJBIIMX YHCEN B COILMOJIOIHUH,
CTPaxOBaHUHU, B 3/IPAaBOOXPAHEHUM, OOECHEUEHUU OE30MACHOCTU HACEIEHHUS B
YPE3BBIYANHBIX CUTYyaLUsX.

['eomeTpus
I'eomeTpuyeckue purypol
Durypsl B reOMEeTPUHU M B OKPYKAKOLEM MHpe

['eomeTrpuueckas Qurypa. BHyTpeHnHss, BHEMmHAS oOnacTd (UTyphl, TpaHULA.
Jluann m oOmacth Ha IIOCKOCTU. Boimyknmas u HeBbimykias Qurypsl. [Inockas u
HertocKast pUrypsl.

Brimenenne  cBoiictB  00bekTOB.  DOpMUpOBaHHME ~ TPEACTABICHUNA O
METanpeIMETHOM TMOHATHH «purypa». Todka, OTpe30K, mNpsmMas, Jyd, JOMaHas,
IJIOCKOCTh, YToJ, OMCCeKTpuca yria u €€ CBOWCTBA, BHUJbI YINIOB, MHOTOYTOJIbHUKH,

OKPYXHOCTb U KPYT.

OceBass cumMmeTpusi reomerpuueckux ¢uryp. LleHTpanbHas cummeTpus
reOMETPUUYECKUX QUTyp.

MHOroyroJibHUKHU
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MHOFOYFOJIBHI/IK, €ro OJICMCHTBI 141 €ro CBOMCTBA. HpaBI/IHBHBIe
MHOTI'OYT'OJIBHUKHU. BBIHYKJIBIC M  HCBBIIIYKJBIC MHOTI'OYTI'OJIbHHUKH. CYMMa YIII0OB
BBIITYKJIOTO MHOT'OYT'OJIbHUKA.

TpeyronpHuk. CyMma yIJIOB TpeyroyibHHKa. PaBHOOEIpPEHHBINM TpEyroJibHUK,
CBOMCTBAa M MpuU3HAKU. PaBHOCTOPOHHMI TpeEyrojabHUK. MenuaHbl, OUCCEKTPUCHI,
BBICOTHl TPEYTOJBHUKOB. 3ameyarelibHble TOYKM B TpeyroyibHuke. HepaBeHCTBO
TpPEYroJIbHUKA.

Uersipéxyronpuuku. [lapamnenorpamMm, pomO, MNpsSMOYTOJIbHUK, KBaJpar,
Tpanerus. CBOWCTBA W TPHU3HAKH TapajienorpamMma, pomba, NPSMOYTOJLHUKA,
KBajzpara. Teopema BapuHboHa.

OKpy:KXHOCTH, KPYT

Nx sneMeHTHI U CBOMCTBA. XOpJbl U CEKylMe, ux cBorMcTBa. KacarenbHble U UX
cBOMCTBA. LleHTpanbHbIe U BNHCAaHHBIE YIIbl. BIMICaHHBIE U ONMKUCAHHBIE OKPYKHOCTHU
JUIL TPEYTOJIbHUKOB. BIIMCaHHBIE M OMMCAHHBIE OKPYKHOCTH JJISI YETBIPEXYTOJIBHUKOB.
BueBnucanubie OKpyKHOCTU. PagukanbHas oCh.

Durypsl B NIpoCcTPaHCTBE (00beMHBIE TeJI1A)

MHororpanHUK © €ro 3jeMeHTbl. Ha3BaHWsT MHOTOTPaHHUKOB C Pa3HbIM
MOJIOKEHUEM M KOJIMYECTBOM TIpaHeu. [lepBuuHble NOpencTaBiIeHUs O NUpaMHUAAX,
napajuiefienunenax, npusmax, cdepe, mape, IWIMHAPE, KOHyCE, UX JJIEMEHTaX H
MPOCTEUIIINX CBOMCTBAX.

OTHOMIEeHUS
PaBencTBO uryp

CBoiicTBa U IIPU3HAKKW PaBCHCTBA TPCYTrOJIbHUKOB. I[OHOHHI/ITGJIBHBIC IMIPU3HAKH
PaBCHCTBA TPCYT'OJIbHUKOB. HpI/ISHaKI/I PaBCHCTBA IIapaJICI0TrpaMMOB.

IMapaieJbHOCTh NPSAMBIX

[Ipu3Haku ¥ CBOWCTBAa TNApPAJUICIBbHBIX MPAMBIX. AKCHOMA MapaJIeIbHOCTH
EBknupma. IlepBuuHBIE MpENCTAaBICHUS O HEEBKIUIOBBIX TE€OMETpHUAX. Teopema
daneca.

IlepnieHAuKYy/JIsIpHBIE IPAMBbIE

[Ipsmoii yron. Ilepnenaukynsp k npsamoil. CepeauHHBIA TNEPHEHIUKYISP K
orpe3Ky. CBOICTBA M MNPU3HAKU TEPIEHAUKYIIPHOCTH TpsAMbIX. HakinoHHBIE,
MIPOEKIINH, UX CBOMCTBA.

ITonooue

[IponopuroHanbHbie OTpe3ku, Tmonodue duryp. IlogoOHBIE TPEYroJbHUKHU.
[Tpu3naku nogoOus TpeyroabHUKoB. OTHOIIEHUE TUIOMAACH MOA00HBIX (DUTYP.

B3aumHoe pacnoJioykeHue NPsIMOH M OKPY’KHOCTH, JIByX OKPYKHOCTEN.
HN3mepeHnust M BbIYMCICHUS

Beanuuubl
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[Tonsitue Benmuunsbl. J{nuna. M3Mepenue nnvHbl. EMUHIBI M13MEPEHUS AJIMHBI.

Benuuuna yrna. ['panycHas mepa yrmia. CHHYC, KOCUHYC M TaHT'€HC OCTPOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[TonaTre o muomaaM MIOCKOH GUTryphl U €€ cBoicTBax. M3amepeHue miomaei.
EnvHune! nsmepeHns mionaau.

[IpencraBnenne 006 0OBEME NPOCTPAHCTBEHHOM (UTYphl M €ro CBOMCTBaX.
Uzmepenne o6véma. Equnniib namepenns 00bEMOB.

I/I3MepeHl/lﬂ H BBIYUCJICHUA

NHCTpYyMEHTHI 1J1i UBMEPEHUN U MOCTPOEHUIN; U3MEPEHNE U BBIUHUCIECHUE YIJIOB,
JUIMH ~ (pacCTOSIHUM), TIUIONIa/Ie, BBIYMCICHUE DIIEMEHTOB TPEYTOJbHUKOB €
UCIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIIEeHU|. [Tnomanu. @opmysnbl momaam
TpeyrojbHUKa, NapajijieiorpaMMa U €ro YacTHhIX BUJIOB, Tpamneuuu, ¢popmyna ['epona,
dbopMyrna miIomaaAu BBIMYKJIOTO YEThIPEXYTOAbHUKA, (OPMYIIbI JUIMHBI OKPY>KHOCTH U
wiomaan kpyra. Ilnomans KpyroBoro cektopa, KpyroBoro cerMenta. [lmomans
MPaBUILHOTO MHOTOYTOJIbHUKA.

Teopema Iludaropa. I[TudaropoBsl Tpoitku. TpuroHomeTpuyeckue COOTHOIICHUS
B MIPSIMOYTOJILHOM TpeyroibHUKE. Tpuronomerpuueckue GyHKIMU TYTOTO yIiia.

Teopema kocunycoB. Teopema CUHYCOB.

Pewienne TpeyronpHUKOB. Boiuncnenne ymioB. Beraucinenue BbICOThI, MEAUAHBI U
OuccekTpuchl TpeyroibHuKa. OptorpeyronbHuk. Teopema Ilronemes. Teopema
Menenas. Teopema YUeBsbl.

Paccrosinust

Paccrosgnue mexnay toukamu. PaccTostHue OT TOYKHA 10 mpsiMOM. Paccrosinue
MEXy QPUrypamu.

PaBHOBeNMKHE U pAaBHOCOCTABIEHHBIE (DUTYPBHI.

CpoiicTBa (akCHOMBI) JUIMHBI OTpE3Ka, BEIMYMHBI yIiIa, IUIOIIAAW M O00bEMa
burypsol.
I'eomeTpuyeckue MOCTPOCHUA

['eomeTpudeckre MOCTPOCHUS Ui WUIIOCTPALUUA CBOMCTB T€OMETPUYECKUX
duryp.
HNucTtpymenTs! 11t noctpoenui. L{npkyis, muHenka.

[Ipocreiiliie MOCTPOEHUS IUPKYJIEM W JIMHEHKOW: MOCTPOCHUE OUCCEKTPHCHI
yIya, NepIeHAUKYIsIpa K IPSIMOW, YIJIa, PABHOTO JJAHHOMY.

[locTpoeHne TPEYroIbHUKOB MO TPEM CTOPOHAM, IBYM CTOPOHAM M YIIIy MEXKIY
HUMH, CTOPOHE U JIBYM MPUJICKAIUM K HEH yIiiam, Mo JIPYyTUM dJIEMEHTaM.

Jlenenue oTpes3ka B JAaHHOM OTHOIIICHUHU.

OCHOBHbBIE METO/bI PEUIECHUS 33]1a4 HA MOCTPOCHUE (METOJ] TEOMETPUUECKUX MECT
TOUYEK, METO/I TTapajuIeIbHOTO TIEPEHOCa, METOA CUMMETPUU, METO/T TOA00US).
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OrtaIibl peleHus 3a/1a4 Ha IOCTPOEHHUE.
I'eomeTpuueckue npeodpasoBaHus
IIpeoOpa3zoBanust

[IpencraBnenue 0 MEXIPEIMETHOM MOHSITHH «IpeoOpa3oOBaHUe).
[IpeoOpazoBanusi B Mmarematuke (B apudmeruke, anredpe, TIe€OMETPUUECCKHE
npeoOpazoBaHus).

JABukeHus1

OceBasi W UEHTpaJIbHasi CHUMMETPUHM, MOBOPOT W TMapajuleNibHbIA MEPEHOC.
KoMmOnHanmm 1BuXKeHN Ha IIOCKOCTH U UX CBOMCTBA.

Ilono0ue kak npeodpa3oBanue

I'omotetus. ['eomerpuueckue mnpeoOpa3oBaHUsl Kak CpPEICTBO JOKa3aTelbCTBa
YTBEPXKACHUN U peIeHUs 3a4ad.

BekTopbl 1 KOOPAMHATHI HA INIOCKOCTH
BexkTopbl

[londaTie BekTOpa, MJEHMCTBUSA HAJ BEKTOPAMM, KOJUIMHEAPHBIE BEKTOPBI,
BEKTOPHBIN 0a3uc, pasjokeHHe BEKTopa Mo Oa3UCHBIM BeKTOpaMm. EAMHCTBEHHOCTH
pas3IoKeHUsT BEKTOPOB IO 0as3ucy, CKaJsIpHOE IPOU3BEAECHHE M €ro CBOICTBa,
UCIIOJIb30BaHUE BEKTOPOB B (DU3HKE.

Koopaunarsl

OCHOBHbBIE TIOHSATHSI, KOOPAMHATHI BEKTOpPA, PACCTOSHUE MEXKIY TOUYKAMMU.
Koopaunnatel cepeiuHbl OTpe3ka. YpaBHEHUs PUTYD.

HpI/IMCHCHI/IG BCKTOPOB U KOOpAWHAT IJIsI PCIONCHUA T'COMETPHUUCCKUX 3a1a4.

Adodunnas cuctema kxoopauHat. Pammyc-Bekropbl Touek. lleHTpomn cuctemsl
TOYEK.

HCTOpI/IH MaTCMaTHKH

Bo3HUKHOBEHHE MAaTEMaTUKH KaK HAyKH, 3Tarbl €€ pa3BuTus. OCHOBHBIE pa3/Ieibl
MaTeMaTUKU. BeIaaromuecss MareMaTuKy U UX BKJIAJ B pPa3BUTHUE HAYKH.

beckoHEYHOCTh MHOXKECTBA MOPOCThIX YHceNd. Yuciaa W UIMHBI  OTPE3KOB.
Panmonanshubie uncna. [lorpebHOCTh B MppannoHanbHbIX ynciax. [lkona I[Mudaropa

3apoxnenue anreOpel B Heapax apudmeruku. Aun-Xopesmu. Poxnmenue
oykBeHHOM cumBoiuku. [l.Depma, ®. Buer, P. Jlekapt. Hctopusi Bompoca o
HaxXOXJIeHUu (opMyn KOpHEH anreOpandecKux ypaBHEHUW CTENeHeH, OOIbImx
yeTeIpéx. H. Tapranbs, k. Kapnano, H.X. A6ens, O.'anya.

[TosiBneHne MeTona KOOPAMHAT, TMO3BOJISIIOIIETO MEPEBOAUTH T€OMETPUUYECKHE
00beKThl Ha s3bIK anreOpol. llosBnenune rpadpukos ¢ynkuuit. P. Jlexapt, [1. ®epwma.
[Ipumepsl pa3aMYHBIX KOOPIUHAT.

3amaya Jleonapgo Iuzanckoro (®ubonauum) o kponumkax, yucia DubOoHAIIH.
3amaua o maxmatHou gocke. CXOAMMOCTh T€OMETPUIECKON TTPOTPECCHH.
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HcToku Teopum BEPOATHOCTEM: CTPAxoBOE Meio, a3zapTHeie urpbl. [1. depma,
b.ITackanb, 4. bepuynnu, A.H.Konmoropos.

Ot 3emuienenus k reometpuu. [ludarop u ero mrkona. danec, Apxumen. [lnaton
u Apucrorens. [locTpoeHne mNpaBUIBHBIX MHOTOYTOJIBHUKOB. Tpuccekuus yrua.
KBanparypa kpyra. YnBoenue kyb6a. Mcropus umcia . 3oinotoe ceuenue. «Havamay»
Esxnuaa. JI Ditnep, H.M.JlobaueBckuii. UcTopus nsToro nocryrara.

[eomeTpuss u uUCKyccTBO. [eoMeTpHYecKHEe 3aKOHOMEPHOCTH OKPYKAIOIIETO
MUpa.

ActpoHomuss U reomerpusi. UTto M Kak y3Hanu AwnHakcarop, JparoceH Hu
Apucrapx o pazmepax Jlynsl, 3eminu u Connua. Paccrosuust ot 3emnu 10 JIyHbl U
Connua. M3mepenue paccrostuus ot 3emun 10 Mapca.

Ponb poccuiickux yu€Hbix B pazputuu Matematuku: JI.Ounep. H.M.JIo6aueBckuii,
[1.J.YeOnrmes, C. KoBanerckasi, A.H.Konmoropos.

Marematuka B pa3Butuu Poccuu: Iletp I, mikona MareMaTH4eCKUX U HABUTALIKUX
HayK, pasButue poccuiickoro ¢mora, A.H.KpsimoB. Kocmumueckas mporpamma u
M.B .Kenapimr.
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YyeOHO-MeTOAUYECKOE OOecIevYeHue:

1. HopmaruBuble nokymeHthl: IlpuMepHas mporpamma OCHOBHOTO 00Iero oopaso-
BaHUS 110 MAaTEeMaTHKe

2. Y4ueOHUKH: TIO MareMaTuke sl 5—6 KjaccoB, Mo anredpe st 7-9 Kiaccos, 1O
reoMeTpuu i 7—9 Kiaccos.

* YMK H..Bunenkun«Marematukay 5,6

* VMK [0.H.MakapsiueB « Anrebpa» 7-9 noa penakiueit TeIsIKOBCKOTo

» VMK JI.C.Atanacsan «I'eomerpus 7-9»

3. Hayunas, HayuHO-TIOny/sipHasi, ICTOpUYECKas JIUTepaTypa.

4. CripaBouHbI€ TOCOOUS (PHIMKIIONEINH, CIIOBAPH, CIIPABOYHHUKH IO

MaTeMaTHhKe U T.I.).

5. Ileuatnbie mocoousi: [1opTpeThl BHIIAIOMIMXCS IESITENECH MaTeMaTUKH.

HNupopmanuoHHbIie cpeacrsa:

* MynsTuMeHitHBIE O0yYaromye MpOrpaMMbl M AJIEKTPOHHBIE y4eOHBIC H3TAHUS TI0
OCHOBHBIM pazjiejiaM Kypca MaTeMaTHKH.

* JnekTpoHHass 0a3a JTaHHBIX JUJIT  CO3MaHMsl TEMATUYECKMX W HTOTOBBIX
Pa3HOYPOBHEBBIX TPEHUPOBOUYHBIX W TPOBEPOYHBIX MATEPHUATIOB Il OpraHH3aIUuH
(bpoHTaTBLHON U UHIUBUAYAJILHOU PaOOTHI.
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