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1. IHosicHUTEJILHAA 3AIMUCKA

MaremaTtrueckoe 00pa3oBaHHE UTPAET BAXKHYIO POJIb KaK B MPAKTUYECKOH, TaK U B TyXOBHOM
*u3HU oOuiecTBa. [IpakTHyeckast cropoHa MaTeMaTH4eckoro 0opa3oBaHus cBsA3aHa ¢ GOPMUPOBAHUEM
CIOCOOOB JEATEIBHOCTH, AYXOBHAS — C MHTEIUICKTYAIbHBIM Pa3BUTHEM YEIOBEKa, (OPMUPOBAHUEM
Xapakrepa 1 0011el KyJIbTypHl.

[IpakTyeckas MOJE3HOCTh MaTeMaTHKH OOYyCJOBJIEHA TEM, YTO €€ MPEIMETOM SIBISIOTCS
(dbyHIlaMeHTaJIbHBIE CTPYKTYPHl pPEalbHOrO MHpa: MPOCTPAHCTBEHHbIE (HOPMBI U KOJIMYECTBEHHBIC
OTHOIIEHHS — OT MPOCTEHIIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIBITE, /IO JOCTATOYHO CIOXKHBIX,
HEOOXOJIUMBIX JJISl Pa3BUTHS HAYUYHBIX U TEXHOJIOTMUYECKUX HJIeH. be3 KOHKPETHBIX MaTeMaTHYeCKHX
3HAaHUI 3aTPyJHEHO NMOHMMAaHHE MPUHIMIIOB YCTPOWCTBA M HMCIIOJIb30BAaHHS COBPEMEHHON TEXHUKH,
BOCIIpUATHE U MHTEpPHpETalus pa3HOOOpa3HOM COUMaIbHONW, 3KOHOMUYECKOM, MOJIUTUYECKOU
uHpopmanuu, ManodPPeKTHBHA TTOBCEIHEBHAS MPAaKTHUYECKas JAESITEeIbHOCTh. KakjoMy 4eloBeKy B
CBOCH JKM3HHM MPUXOJUTCS BBINOJHSITH JOCTATOYHO CJIOXHBIE pacueThl, HAXOAUTh B CIIPABOYHUKAX
HY)XHble (OpPMYNBl U TPUMEHATH HX, BIAJCTh MPAKTUUYECKUMH TpUEMaMU TE€OMETPUUYECKUX
M3MEPEeHUH W TOCTPOEHUH, YuTarh HH(OpMAIUIO, NPEACTABICHHYIO B BHIY TaONHI, JUarpamm,
rpadUKoB, MOHMMATh BEPOATHOCTHBIA XapakTep CIy4YallHBIX COOBITHH, COCTABIATH HECIOXKHbBIC
AJITOPUTMBI U JIp.

be3 0a30Boil MaTeMaTH4YeCKO MOATOTOBKM HEBO3MOXHO CTaTh OOPa30BaHHBIM COBPEMEHHBIM
YeJIOBeKOM. B ImKome MaTeMaTuka CIIy>)KUT OIOPHBIM MPEIMETOM JUISI HM3YYEHHUS CMEKHBIX
OUCHUIUIMH. B  TOCHEMKOIbHOW JKU3HU pPeaTbHOM HEeOOXOIMMOCThIO B HAIlM JHH SIBISIETCS
HENpephIBHOE 00pa3oBaHuUe, 4TO TPeOyeT MOJHOICHHON 0a30BOM 00111e00pa30BaTeIbHOM OITOTOBKH,
B TOM 4HCIIe U MaTeMaTudeckoii. M1 HakoHell, Bce OO0JIble CIEUAIbHOCTEH, Ie He0OXOANUM BbICOKHUN
YpOBEHb O00pa30BaHUs, CBS3aHO C HENOCPEICTBEHHBIM NPUMEHEHHUEM MaTEeMaTHKU (PKOHOMHKA,
OusHec, (UHAHCHI, (U3HMKA, XUMHUS, TEXHUKA, UHHOPMATHKA, OMOJIOTHS, TICUXOJIOTHSI M Jp.). Takum
o0pa3om, pacimHpseTcsi Kpyr IIKOJIBHHUKOB, JUISI KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM
IIPEIMETOM.

J5ist )KU3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBISETCS (OPMHPOBAHUE MATEMAaTHYECKOTO
CTUJISl MBILUICHUS, NPOSIBIISAIONIETOCS B ONpEAETICHHbIX YMCTBEHHBIX HaBblkax. B mpouecce
MaTeMaTHUYeCKON JEsTeIbHOCTH B apceHal MpPHUEMOB U METOJIOB YEJIOBEYECKOrO MBbIIUICHUS
€CTECTBEHHBIM 00pa30M BKIIFOUYAIOTCS MHAYKIUS U JEAYKIHs, 0000IeHne U KOHKPETU3allks, aHaIu3 1
CHUHTE3, Kiaccudukamuss U  cucreMaTusauus, aOcrparupoBaHue W aHauorus. OOBEKTHI
MaTeMaTHYeCKUX YMO3AaKIIOUEHHH M TMpaBWja HMX KOHCTPYMPOBAHUS BCKPBIBAIOT MEXaHU3M
JIOTHYECKUX TMOCTPOSHHM, BBIPAOATHIBAIOT yMEHHUS (OPMYIHMpOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh
CYXJIEHUs], TEM CaMbIM Pa3BUBAIOT JOTMUECKOE MbILIIeHHE. Beayas ponb MpuHAIIeKUT MaTeMaTHKe
B (OPMHPOBAHUH AITOPUTMHUYECKOTO MBIIUICHUS U BOCIUTAHUN YMEHHUHU JIEHCTBOBATh MO 33/[aHHOMY
JITOPUTMY U KOHCTPYHpPOBaTh HOBBIE. B Xoe perieHus 3aay — OCHOBHOM y4eOHOH NesTeNbHOCTH
Ha YpOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TBOpUYECKasi ¥ MPUKJIAIHAS CTOPOHBI MBIIUICHUSI.

OOydeHue mareMaTHKe J1aeT BO3MOXXHOCTb pa3BHUBATh y YYAIIMXCS TOYHYIO, SKOHOMHYIO H
MH(OPMATUBHYIO peYb, YMEHHE OTOMpaTh HauOoyiee MOAXOMAIINE S3bIKOBbIE (B YaCTHOCTH,
CHUMBOJIMYECKHE, TpapHUeCcKue) CpeCTBa.

Marematuueckoe oOpa3oBaHHE BHOCHUT CBOM BKJIaJ B (OpMUpOBaHHE OOIIEH KyJIbTYpBI
yenoBeka. HeoOXOAMMbIM KOMIIOHEHTOM OOIIeil KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHUM SIBJISETCS
oO11ee 3HaKOMCTBO C METOJIaMU MO3HAaHUS JAEUCTBUTEIBHOCTH, MPEACTABICHUE O MPEeIMETe U METO/Ie
MaTeMaTHKH, €0 OTJIMYUS OT METOJOB €CTECTBEHHBIX M T'YMAHMTapHBIX HAayK, 00 OCOOEHHOCTSX
MPUMEHEHHSI MAaTEMAaTUKH JIJISl pEIICHUS] HAYYHBIX U IPUKIIAIHBIX 3a/1a4.

M3yuenne MaTeMaTUKU CIOCOOCTBYET 3CTETUUECKOMY BOCIIUTAHUIO YEJIOBEKA, TOHUMAHUIO KPACOThI U
U3SIECTBA MATEMaTHYECKUX PACCYKIEHUI, BOCHPUATHIO T€OMETPUUYECKUX (DOpPM, YCBOEHHUIO WU
CUMMETpPHUHU.



Hcropust pa3BUTHSI MATEMAaTHUYECKOTO 3HAHUS JJA€T BO3MOXKHOCTb MOIMOJHUTH 3a1ac UCTOPUKO-
HAy4YHBIX 3HAHUM IIKOJIHHUKOB, COPMHUPOBATH Yy HHUX MPEICTABICHUS O MaTeMaTHKE KaK dYacTu
00111€4eTI0BEYECKON KYJIbTYphl. 3HAKOMCTBO ¢ OCHOBHBIMU MCTOPHUYECKUMH BEXaMH BOSHHUKHOBEHHS U
pa3BUTHA MAaTEMaTHYECKOW HAyKH, C UCTOpUEH BEIUKHUX OTKPHITHH, UMEHAMU JIOJIeH, TBOPUBIINX
HAYKY, TOJDKHO BOMTH B MHTEIUICKTYaJIbHBIN Oarax KakJoro KyJbTypHOTO YEJIOBEKa.

2. O0mas xapaKTepucTHKA y4e0HOr0 nmpeamera

MaremaTtnueckoe oOpa3oBaHHE SBISIETCS 00S3aTENbHOM M HEOTHEMJIEMON YacThlO OOIIEero
00pa3oBaHMs Ha BCEX CTYMEHSX IIKOJbl. OO0ydeHHe MaTeMaTHKe B OCHOBHOM INIKOJIC HANPABJICHO Ha
JOCTHKEHHE CIIETYIOUINX TeNeit:

1) B HanpaBICHUH JINYHOCTHOTO Pa3BUTHS:

e (opMHUpOBaHME MPEJICTABICHUA O MaTeMaTHKE KaK 4acTH OOILICUYEIIOBEUECKOW KYJIbTYpBI, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH LUBUIIN3ALUN U COBPEMEHHOTO OOIIECTBA;

® pa3BUTHE JIOTMYECKOTO W KPUTUYECKOTO MBIIUICHUS, KYyJIbTYphl pPEUYH, CHOCOOHOCTH K
YMCTBEHHOMY SKCIIEPHMEHTY;

e (opmupoBaHWE MHTEIUICKTYalbHOW YECTHOCTH M  OOBEKTUBHOCTH, CIOCOOHOCTH K
MIPEOJIOJICHUIO MBICIUTEIIFHBIX CTEPEOTUITIOB, BEITEKAIONINX U3 OOBIZICHHOTO OTIBITA;

® BOCHHTaHHE Ka4eCTB JIMYHOCTH, 00ECIECYMBAIOUINX COLHAIBHYI0O MOOMIBHOCTH, CIIOCOOHOCTD
IPUHUMATh CAMOCTOSTEIILHBIC PEIICHNUS;

e (opMHUpOBaHHME Ka4YeCTB MBIIIICHUA, HEOOXOMUMBIX Ui aJanTallid B COBPEMEHHOM
WH(GOPMAIIMOHHOM O0IIECTBE;

® pa3BUTHE MHTEPECa K MATEMAaTHYECKOMY TBOPUYECTBY U MaTEMaTHYECKUX CIIOCOOHOCTEH;

2) B METanpe/IMETHOM HaIlpPaBJICHUU:

® pa3BUTHE TPEICTABICHUII O MareMaTuke Kak (opme oOmucaHuss M METOJC MO3HAHHS
JIEUCTBUTENILHOCTH, CO3JaHHE YCIOBUH Uil TNPHOOPETEHHs IEePBOHAYAIBHOTO OIBITA
MaTEeMaTHYECKOTO MOJICTTHPOBAHUS;

e (QopMupoBaHHe OOLIMX CIOCOOOB WHTEUICKTYaJbHON JESATEIBHOCTH XapaKTePHBIX IS
MaTeMaTUKU U SBJSIIOIIMXCS OCHOBOM MO3HABATEIbHOW KYJIbTYPHI, 3HAYMMOM ISl Pa3IM4HBIX
cdep 4eIIoBEUCCKOM e TCIIbHOCTH;

® B IIPEJIMETHOM HaIPaBJICHHUH:

® OBJAJICHUE MATEMAaTHYEeCKUMH 3HAHUSMH W YMEHHSIMH, HEOOXOAMMBIMHU IJISi MPOJOIKEHHS
00pa3oBaHMsl, U3yYEHUS] CMEKHBIX AUCIUILUINH, TPUMEHEHUS B IOBCETHEBHOM KHU3HU;

e co3manue (QyHIAMEHTa JUISI MaTeMaTHYeCKOTO pa3BUTHs, (OPMHPOBAHUS MEXAHH3MOB
MBIIUICHUS, XapaKTEPHBIX TSI MATEMAaTHIECKOH eSITETbHOCTH.

CoOdeporcanue mamemamuuecko2o obpazosanus B OCHOBHOM IIKoJe (OpMHUpYETCsl Ha OCHOBE
(GyHIaMEHTaJIbHOTO  A]pa IIKOJBHOTO MaTeMaThyeckoro oOpa3oBaHus. B mnporpamme oHO
NPEACTaBICHO B BHJE COBOKYITHOCTH  COJCP)KAaTENbHBIX  Pa3[elioB, KOHKPETU3UPYIOLIHX
COOTBETCTBYIOIIHE OJOKH (yHIAMEHTAILHOTO SIpa MPUMEHHUTEIBHO K OCHOBHOM mmiKose. [Iporpamma
periiaMeHTHpyeT 00beM MaTepuaia, 00s3aTeNbHOTO U U3yYeHUs] B OCHOBHOM IIIKOJIE, a TaKkKe JaeT
IIPUMEPHOE €ro pacrpeesieHue Mexay 5S—6 u 7—9 kimaccamu.

ConepxkaHne MaTeMaTHYECKOro O0pa3oBaHMS B OCHOBHOW IIKOJIE BKIJIIOYAET CIEAYIOIIHe
pazzmensl: apudmernka, anredpa, GyHKINN, BEPOSTHOCTh M CTATUCTHKA, TeomeTpus. Hapsny ¢ aTum B
HEro BKJIFOUCHBI J[Ba JIOTOJHUTEIBHBIX pa3/iena: JJOTHKa U MHOXECTBA, MaTeMaTHKa B MCTOPHUECKOM
pPa3sBUTHH, YTO CBSI3aHO C peayu3aliei Iesei o0Ile WHTEUIEKTYyaJbHOTO W OOMIEKYIBTYpHOTO
pa3BuTHs ydammxcs. CopepikaHue KaXJ0ro M3 3THX pa3/eloB pa3BOpAauMBAETCS B COJEp’KaTENbHO-
METOAMYECKYIO JINHUIO, IPOHHU3BIBAIONIYI0 BCE OCHOBHBIC pa3/eNibl COACPIKAHUS MaTEeMaTHYECKOTO
00pa3oBaHMsl HA IaHHOW CTYIEHU O0yUYeHHSI.

Coneprkanne pazzaena «ApudmeTrkay CIIyKUT 0a30i AJis TaTbHEUIIEro U3yUeHUs yJaluMucCs
MaTeMaTUKH, CHOCOOCTBYET PAa3BHTHUIO HMX JIOTMYECKOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHUS
MOJTb30BAThCS AITOPUTMAMH, a TaKKe NPUOOPETECHHIO MPAKTUYECKUX HABHIKOB, HEOOXOIMMBIX B
TIOBCETHEBHOM *HM3HU. Pa3BUTHE MOHATHS O YKCiIe B OCHOBHOM IIKOJIE CBS3aHO C PAllMOHAIBHBIMH U
UPPALUOHATBHBIME YHCIIaMH, (OPMUPOBAHUEM IEPBUYHBIX TPEACTABICHHH O JICHCTBUTEILHOM



qyciie. 3aBEeplICHUE YHUCIOBOM JIMHUU (CHUCTEMAaTH3allusl CBEIEHUN O JEHCTBUTENIBHBIX YHUCIAX, O
KOMIUIEKCHBIX YHCJIaX), TaK )K€ Kak W 0oJiee CIOXKHBIE BOMPOCHI apupmMeTuku (anroput™m EBkimna,
OCHOBHas TeopemMa apuMETHKHN ), OTHECCHO K CTYIEHU 00IIero cpeaHero (oJHOro) 00pa3oBaHusl.

Copepxanue pazgena «Anrebpa» HampaBieHO Ha (opMHpOBaHHE Yy  ydal[uXcs
MaTEMaTUYECKOro ammapara JUisl pelleHus 3a4ad U3 pa3HbIX pPa3/leiOoB MaTeMAaTHUKH, CMEKHBIX
MPEeIMETOB, OKPYXKAIoUIell peasbHOCTH. SI3bIK anreOpbl MOMYEPKHBACT 3HAUYEHUE MATEMAaTUKH Kak
A3bIKa JUIsl IOCTPOCHUS MaTEMAaTUYECKUX MOJEJIEH MPOLEeCCOB U SIBJIEHUM peaapHOro Mupa. B 3agaun
M3Y4YEeHUs anreOpbl BXOIAT TaKXKe pPa3BUTHE AalTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JUIsI YCBOCGHHUS Kypca MH(POPMATUKH, OBIIAJICHUS HAaBBIKAMHU JETYKTUBHBIX PACCY>KICHUH.
[IpeoOpa3oBanre CHUMBOJIBHBIX (OPM BHOCHUT creuu(UuecKuid BKJIaJ B pa3BUTHE BOOOpa)KeHUs
yYammxcs, UX CIHOCOOHOCTEH K MareMaTHYeCKOMY TBOPYECTBY. B OCHOBHOH IIKoJe MaTepuat
TPYNIHUPYETCS BOKPYT PAlMOHANBHBIX BBIPAKEHUH, a BOMPOCHI, CBSA3aHHBIE C HpPPAMOHATIHLHBIMU
BBIPQKEHUSIMH, C TPUTOHOMETPUYECKUMHU (DYHKIMSAMH M TpeoOpa3oBaHUSMH, BXOJIAT B COJCpIKAHUE
Kypca MaTeMaTHKHU Ha cTapliel CTyleHu o0y4eHus B IIKOJIE.

Copnepxanue pasznena «PyHKIUMU» HALEJEHO Ha IOJYyYEHUE IIKOJbHUKAMHU KOHKPETHBIX
3HAaHUA O (YHKIMU KaK BaKHEWIIEH MaTeMaTH4ecKOW MOJeNH JUis OMHCAHUS U HCCIEAO0BaHUS
pa3sHooOpa3HbIX MporeccoB. M3yueHwe STOro MaTepuana CHOCOOCTBYET pa3BHTHIO Y YYaIllUXCs
YMEHHUSI UCTIONIb30BaTh PA3IUYHbIC SI3bIKU MAaTeMAaTUKH (CIOBECHBIN, CHMBOIMUYECKUN, TpadudecKuil),
BHOCHUT BKJaJ B (POPMUPOBAHUE MPEJCTABICHUM O POJIM MATEMATUKU B Pa3BUTHM LMBWIM3ALUU U
KYJIbTYpBI.

Paznen «BeposTHOCTh U CTaTUCTUKA» — 00s13aTEJIbHBIN KOMIIOHEHT LIKOJILHOTO 00pa30BaHus,
YCUJIMBAIOIIUHN €r0 MPUKIAIHOE U MPAKTUYECKOe 3HAaUeHHEe. ITOT MaTepHral HE0OXOIUM MPEXKJIe BCErO
it (GOPMUPOBAHHMS Y ydamuxcs (YHKIHMOHAJIBHOW TPAaMOTHOCTH YMEHHH BOCIPUHUMATH U
KPUTHYECKH aHAIU3UPOBaTh HH(OpPMALHIO, MPEICTaBICHHYIO B pa3IUYHbIX (opMax, MOHUMATH
BEPOATHOCTHBIN XapaKTep MHOTMX pEaJIbHBIX 3aBUCUMOCTEHN, MPOBOJUTh IPOCTEHIINE BEPOSITHOCTHBIE
pacuetsl. M3ydeHHMe OCHOB KOMOHMHATOPUKH TO3BOJUT y4YalllUMCA paccMaTpuBaTh Ciyd4aw,
OCYILECTBIIATh NHEepedop M MOJACYET YKciIa BapUAaHTOB, B TOM YHWCJIE B MPOCTEHIIMX MPHUKIATIHBIX
3a/1ayax.

[Ipy M3y4eHMM CTAaTUCTUKU U BEPOATHOCTH PACLIUPSIIOTCS MPEACTABIECHUS O COBPEMEHHOM
KapTHMHE MHpa M MeTOoJax €ero HccieqoBaHus, (GopMupyercs MOHUMAaHHE POJU CTATUCTHKU Kak
HUCTOYHUKA COLMAIBHO 3HAUYMMOM MH(OpMallMM U 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSATHOCTHOI'O
MBILICHUS.

Ilenp copepxanust pasgena «l'eoMmeTpus» — pa3BUTh y YYalllUXCsl IPOCTPAHCTBEHHOE
BOOOpaX€HHWE W  JIOTHUECKOE MBIIIJICHHE IyTeM CHUCTEeMaTH4YeCKOr0 HU3yueHHs  CBOWCTB
reoMeTpUUYECKUX (PUTyp Ha IMJIOCKOCTU U B MPOCTPAHCTBE U MPUMEHEHHS ITUX CBOWCTB MPHU pEIICHUN
3a/1a4 BBIYMCIIUTEIBHOTO U KOHCTPYKTUBHOIO XapakrTepa. CyllecTBEHHasl poJib NPU 3TOM OTBOJIUTCS
pa3BUTHIO TreoMeTpuueckod HHTyunuH. CodeTaHune HariasIHOCTH CO CTPOTOCThIO  SBIISETCSA
HEOTHEMJIEMOH YacThl0 T€OMETpUUECKUX 3HaHUI. MaTepua, oTHocAuMiics k 010kaM «KoopauHaTh»
n «BexkTopbl», B 3HAYUTENIbHON CTENEHU HEeCeT B ce0e MEKIIpeIMETHbIE 3HAHUS, KOTOPbIE HAXOMAT
IPUMEHEHHE KaK B PA3JIMYHBIX MAaTEMaTUYECKUX AUCHUIIMHAX, TAaK U B CMEXHBIX IIPEMeETax.

OcoOeHHOCTBIO pazfiena «JIormka U MHOXKECTBa» SIBISIETCA TO, YTO IPEJCTABICHHBIN B HEM
MaTepraj IPEUMYILECTBEHHO U3y4aeTCsl U UCIIOJIb3YETCS B XO/I€ PpACCMOTPEHMSI Pa3INYHBIX BOIIPOCOB
Kypca. CoOTBETCTBYIOLIMI MaTepuan HalleleH Ha MaTeMaTHYecKoe pa3BUTHE  Yydalluxcs,
¢dbopmMHpoBaHKE Y HUX YMEHHS TOUHO, CKATO U SICHO U3JIaraTh MBICIIM B YCTHON M MUCHbMEHHON peyH.

Paznen «Marematuka B HCTOPUYECKOM pa3BUTHUW» TMpeAHa3HaueH A (OpPMHUPOBAHUS
NpPEJCTaBICHUA O MaTeMaTUKe KaK 4YacTH 4YeJOBEYECKOM KYyJIbTYpbHI, MJs OOIIEro pa3BUTHUS
IIKOJIbHUKOB, JUIsI CO3JaHUS KYJbTYpHO-UCTOpUYECKON cpenpl oOyueHus. Ha Hero He Bblaensercs
CHELMAJIBHBIX YPOKOB, YCBOEHUE €0 HE KOHTPOJIUPYETCS, HO COAEPKAHUE ITOr0 pa3zesia OpraHuyHO
MPUCYTCTBYET B ydeOHOM IIpoliecce KakK CBOEro poja T'yMaHUTAapHBIA (OH NpU paccMOTPEHUHU
poOJIeMaTHKNA OCHOBHOTO COJIEPKaHMsI MaTeMAaTHYECKOT0 00pa30BaHMUs.



3. MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe

Ha wm3yuenme mareMaTwukd B OCHOBHOHM Imkosie oTBoauTCsa 974 ypoka. B 5—6 kmaccax
u3ydaercs mnpeaMer «Marematuka» (MHTETPUPOBAHHBIM MpeaMeT MO S5 4yacoB B Heaenoo), B 7—9
KJ1accax HapajljiesIbHO M3Yy4aroTcs npeaMeTsl «Anredpa» (o 4 yaca B Henemo) U «I'eomerpus» (o 2
qaca B HEJIEIIIO).

Pacnpenenenue yaeOHOro BpeMEHU MEX 1Y TUMH NIpeIMETaMU IIPEACTABICHO B TaOJIUIIE.

Kuaaccenl [IpenmeTsl MaTeMaTuieckoroKoimuecrBo 4YacoB Ha CTYNEHH
HKJIa OCHOBHOT'0 00pa30BaHUs

5-6 MatemaTnka 350

7-9 Anrebpa 416
['eomerpus 208

Bcero 974

[Ipenmer «Marematuka» B 5—6 Kiaccax BKJIIOYAaeT apu(METUYECKUII MaTepHal, 3JIEMEHTHI
aJIF€6pI)I 1 ICOMCETPHH, a TAKIKC JICMCHTLL Bepo;ITHOCTHO-CTaTI/ICTI/I‘IeCKOfI JIMHUH.
[Tpenmer «Anrebpa» BKIIOYAaeT HEKOTOPHIE BONPOCH apu(hMETUKHU, PAa3BUBAIOLINE YUCIOBYIO JIMHUIO
5—6 kyaccoB, cOOCTBEHHO anreOpanveckuii MaTepua, dJIeMeHTapHbIe (DYHKIMH, a TaKXKe AIIEMEHTHI
BEPOSITHOCTHO-CTATUCTUYECKON JINHUH.

B pamkax yueOHoro npenmera «I'eoMeTpus» TpaJUIMOHHO U3YYalOTCsl €BKJIMI0BAa FEOMETpPHS,
AJIEMEHTHI BEKTOPHOH alareOpbl, FeOMETPUYECKUE TPeoOpa3oBaHUsL.

Hauano n3yueHuss BepOSITHOCTHO-CTaTUCTHYECKOTO MaTepHana OTHECEHO K 5—O6 KiaccaM |
npojopKaercs B 7 - 9 kiaccax.

4. .]IH‘IHOCTHbIe, METANPEAMETHLIC M IIPECAMETHBIC PE3YJdbTAaTbl 0CBOCHUA

KOHKPETHOI0 y4e0HOro npeamera

W3ydyeHre MareMaTHKM B OCHOBHOM IIKOJIE JIa€T BO3MOXXHOCTh OOYYarOIIMMCS JOCTHYb
CIIEYIOIUX PE3yNbTaTOB Pa3BUTHSL:
1) B TMYHOCTHOM HampaBICHUH:
® yMEHHE SCHO, TOYHO, IPAMOTHO H3JlaraTb CBOM MBICIM B YCTHOH M INHCbMEHHOM peuu,
MTOHUMATh CMBICII TOCTABJICHHOW 3aJ1a4uM, BHICTPAUBaTh apryMEHTALMIO, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBHI;
® KPUTUYHOCTh MBIIIJIEHUS,, YMEHUE pAclo3HaBaTh JOTMUYECKH HEKOPPEKTHBIE BBICKA3BIBAHUS,
OTJINYATh TUMNOTE3Y OT aKTa;
® [pe/CTaBICHHE O MaTeMaTUYeCKON HayKe Kak c(epe YeIOBEeUeCKOM AeqTeNbHOCTH, 00 3Tamax
€€ pa3BUTHUS, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHS LIUBUIIU3ALINH;
® KPEaTUBHOCTh MBIIIUICHUS,, WHUIMATUBA, HAaXOJAUYMUBOCTb, AaKTUBHOCTh TP PEIICHUH
MaTeMaTHUYECKUX 3a/a4;
® yMEHHE KOHTPOJIUPOBATh MPOLECC U PE3YIbTAT YUeOHON MaTeMaTHYeCKON JAesITEIbHOCTH;
® CIOCOOHOCTh K AMOLMOHAILHOMY BOCHPUATHIO MAaTEMaTUYECKUX OOBEKTOB, 3a/1a4, PEIICHUH,
pacCyXJIeHNH;
2) B MeTamnpeAMETHOM HalpaBJICHUU:
e IIepBOHAYAIbHbBIE MPEJCTaBICHUS 00 HIESIX MU O METOJaX MaTeMaTUKU KaK YHUBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, CPEACTBE MOAEIMPOBAHNUS SIBJIEHUI U MIPOLIECCOB;
¢ yMEHHE BUICTh MaTEMaTHYECKYIO0 3aJadyy B KOHTEKCTE MPOOJIEMHON CHUTyallud B JPYTHX
JTUCLUIIIMHAX, B OKpYXKaIOlEel KU3HH;
® yMEHHE HAaXOJWUTh B PA3IMYHBIX HCTOYHHMKAX HH(OpMAILHIO, HEOOXOAMMYIO JUISl pELICHHS
MaTeMaTHYeCKUX MpoOJsieM, MPEACTaBIATh €€ B MOHATHOW (opMe, MPUHHUMATh pELIEHUE B
YCIOBUSX HETIOJIIHOM U N30BITOYHON, TOYHON U BEPOSITHOCTHOU MH(MOpMAIINK;



YMEHHE TOHUMAaTh M HCIIOJIb30BaTh MaTEMaTHYeCKHE CpEICTBAa HarlsagHOCTU (Tpaduku,
JMarpaMMbl, TAOJIUIIBI, CXEMBI U JI.) UTS WILTIOCTPAIH, HHTEPIPETAINH, apTyMEHTAIIHH;
YMEHHE BBIIBUTATh THUIIOTE3BI NIPHU PEIICHUU YYEOHBIX 3a7ad, MOHUMATh HEOOXOAUMOCTh HUX
MIPOBEPKH;

YMEHHUE TPUMEHSTh HHIYKTUBHBIC U JICTYKTUBHBIC CIIOCOOBI pacCyXICHHH, BUJCTh Pa3InIHbIC
CTpaTEeTHH PEIICHHMs 3a]1a4;

MOHMMAaHUE CYIIHOCTH alITOPUTMHYECKHX TMPEANHUCAHUNA ¥ YMCHHE JCHCTBOBAaThH B
COOTBETCTBHUH C MPEATIOKEHHBIM aITOPUTMOM;

YMEHHE CaMOCTOSITEJIbHO CTaBUTh IIEJIM, BHIOMPATh M CO3/1aBaTh aJTOPUTMBI JIJISl PEIICHHS
y4eOHBIX MAaTEMaTHYCCKUX TTPOOIIEM;

YMEHHE IUIAHUPOBATh M OCYIIECTBISTH ACSITEIHLHOCTh, HANPABICHHYIO Ha pEIICHUE 3a/1ad
HCCIIEI0BATEILCKOTO XapaKTepa;

3) B IpeMETHOM HATIPaBJICHHH:

oBNajicHue 0a30BbIM TOHSATHHHBIM ammaparoM 10 OCHOBHBIM pa3zeiiaM CoJIepiKaHus,
IIPEJCTaBICHUE 00 OCHOBHBIX H3Yy4aeMbIX HOHATUAX (YMCIO, reomerpuyeckas Qurypa,
ypaBHEHHE, (YHKIHS, BEpPOSTHOCTh) KaK BAKHEHIIMX MaTEeMAaTHUYECKHX  MOJEIX,
IIO3BOJISIFOIIMX OIUCHIBATH U M3Yy4aTh PEAJIbHBIE IIPOLIECCHI U SIBJICHMS;

yMEHHE padoTaTh ¢ MaTEeMaTHYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATh HEOOXOAUMYIO
nHPOpPMAILIMIO), TPAMOTHO TPHUMEHATH MATEMaTHYECKYI0 TEPMUHOJOTHIO M CHMBOIHKY,
HCII0JIb30BaTh PA3JIMYHBIC S3bIKH MAaTEMAaTHKUY;

YMEHHE  IPOBOJUTH  Kiaccu(UKalMM, JOrMuyeckue OOOCHOBAaHMsS,  JOKa3aTeJIbCTBA
MAaTE€MaTHYECKUX YTBEPKACHU;

YMEHHE paclO3HaBaTh BUIbBl MaTEMaTHUECKUX YTBEPXKICHHH (AKCHOMBI, ONpeAeIeHHUs,
TEOPEMBI U JIp.), IpsSMbIe U OOpaTHBIE TEOPEMBI;

pa3BUTHE MPEICTABICHUM O YUCIE M YUCIOBBIX CHUCTEMAax OT HAaTypalbHBIX J0
JEHCTBUTEIIBHBIX YHCEJ, OBJIAJICHUE HABBIKAMHU YCTHBIX, IMMCbMEHHBIX, MHCTPYMEHTAJIbHBIX
BBIUMCIICHUH;

OBJIAJICHUE CHUMBOJIBHBIM SI3BIKOM aireOpbl, IMpUEMaMHU BbBIIOJHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHUil PAIMOHATIBHBIX BBIPAKEHHUH, PpEIICHUS YpaBHEHHH, CHCTEM YpaBHEHHIA,
HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHUE MCIOJIb30BaTh UACI0 KOOPAUHAT HA INIOCKOCTHU JUIS
MHTEpIpEeTallMl ypaBHEHUW, HEPAaBEHCTB, CHCTEM, yMEHHE NPHUMEHATH anredpandyeckue
npeoOpa3oBaHus, anmapar ypaBHEHUH W HEPABEHCTB Ul pEIIeHUs 3aJad M3 Pa3IUYHbIX
pas3nenoB Kypcea;

OBJIa/ICHUE CUCTEMOM (YHKIIMOHAJIBHBIX MOHATHH, (QYHKIIMOHAIBHBIM S3bIKOM M CUMBOJIHMKOH,
YMEHHE Ha OCHOBE (YHKIMOHAJIbHO-TpAaQUUECKUX MpPEJCTABICHUH  ONUCBHIBAaTh U
AHAJIM3UPOBATh PEAIBHBIC 3aBUCUMOCTH;

OBJIa/ICHUE OCHOBHBIMU CHOCOOAMM TPEJCTaBIEHUS M aHAINW3a CTATUCTHYECKUX JaHHBIX;
HaJu4ue INPEACTABICHUM O CTATHCTHYECKUX 3aKOHOMEPHOCTAX B pPEATBHOM MHpPE U O
Pa3IUYHBIX cI0cO0aX UX M3YUEHUs], O BEPOATHOCTHBIX MOJEISX;

OBJIAJICHHE T€OMETPUYECKUM S3BIKOM, YMEHHME MCIOJb30BaTh €ro JUIsl ONMCAHUS IIPEAMETOB
OKpPY)KAIOIIEr0 MHUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX NPEICTABICHUNH M H300pa3UTEIbHBIX
yMEHUH, MpUOOpETeHNEe HaBBIKOB F€OMETPUUECKUX TTOCTPOEHUI;

YCBOGHHME CHUCTEMAaTHMYECKUX 3HAHUN O IUIOCKMX (QHUrypax M HX CBOHCTBaX, a TaKXke Ha
HarJSIIHOM ypPOBHE — O NPOCTEHINMX IPOCTPAHCTBEHHBIX TeEJIaX, YMEHUE IMPHUMEHSITh
CUCTEMAaTUYECKUE 3HAHUA O HUX ULl PELIECHUsI TCOMETPUYECKUX U IIPAKTUYECKUX 3a/1a4;
YMEHHUSI HU3MEpATh JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOJIB30BaTh (OPMYIbl s
HaXO0XJICHUS [IEPUMETPOB, IIJIOLaiel U 00BEMOB FeOMETPUUECKUX UTYD;

YMEHUE MPUMEHATb W3YYEHHbIC [IOHATHUSA, pPE3yNbTaThl, METOABI Ui peLIeHus 3a1a4y
IIPAKTUYECKOr0 XapakTepa M 3aJad M3 CMEXKHBIX JUCLUIUIMH C MWCIOJIb30BaHUEM IIpU
HE0OXOIMMOCTH CIIPABOYHBIX MaTepUANIOB, KAIbKYJIATOPa, KOMIIBIOTEPA.



5. Conep:xanne 0CHOBHOIO 00111er0 00pa30BaHUA M0 Y4eOHOMY NpPeAMeTy

APUDPMETHUKA

Harypanbuble umcaa. HarypansHbii  psan. JecarnuHas — cucreMa  CUMCIICHMS.
Apudmerndeckue IeUCTBUS ¢ HATypalbHBIMHU YnciiaMu. CBOMCTBA apru(METUUECKUX JEHCTBUM.
CreneHb ¢ HaTypajIbHBIM [10KA3aTEIEM.

YucnoBble BBIPAKEHUS, 3HAUYECHUE YMCIOBOrO BhIpakeHHA. [IOpsmok NEHCTBUN B YMCIOBBIX
BBIPQKEHUSX, UCIIOIb30BaHNE CKOOOK. Pemienne TeKCTOBBIX 3a/1a4 apu(pMETHIECKUMHU CIIOCOOAMHU.

Jenmntenn u kparHble. CBOWCTBA M NPU3HAKM JAeauMMOCTH. lIpocTele M cocTaBHBIE 4HCIA.
Pa3no)xeHne HaTypaJbHOIO YMCiIa HAa IPOCThIE MHOKUTENHU. JleIeHUE C OCTATKOM.

Apoou. OO6wsikHOBeHHBIE aApoOu. OCHOBHOE CBOWMCTBO JpoOu. CpaBHEHHE OOBIKHOBEHHBIX
npoOeit. Apudmernueckne ASHCTBUS ¢ OOBIKHOBEHHBIMHU Jpo0siMu. HaxoxaeHne 4acTu OT LeJoro u
L[EJIOTO IO €r0 YaCTH.

Hecartuunbie npobu. CpaBHEHHE JAECATHUHBIX ApoOeil. Apudmernyeckue IEHCTBHS C
JecATUYHbIMU Jpo0simu. [lpencraBienue aecaTHyHOll ApoOM B BUAE OOBIKHOBEHHOM ApoOM U
OOBIKHOBEHHOH B BH/JIE IECSITUYHOM.

IIpoueHThI; HaxOXICHHE IPOLEHTOB OT BEIMYMHBI M BEIUYMHBI 10 €€ IIPOLECHTAM.
OTHoleHNe; BhIpa)K€HNE OTHOIIEHUS B ITpoleHTax. [Iponopius; 0cHOBHOE CBOMCTBO MPOIOPLIMH.

Pemienue TekCcTOBBIX 3a7jau apUPMETUIECKUMHU CIIOCOOaMHU.

Panmonanbuble uymcaa. [lonoxurenbHple M OTpULIATEIbHBIE 4YHUCIA, MOJAYJb YHUCIHA.
MHO03ecTBO 1IENIbIX uncesl. MHOKECTBO PAaLlMOHAIBHBIX YMCEIl; PAMOHAIBHOE YUCIIO KaK OTHOLICHHE,
Z— 1eJ0e YHCII0, N — HarypanbHoe uyucio. CpaBHEHHE PalMOHAIBHBIX YHcel. Apudmerndeckue
JEeUCTBUS ¢ palMOHaJbHBIMU uuciaamu. CBolicTBa apudmernueckux aedcTBHi. CTeneHb ¢ LEIbIM
IIOKA3aTeNEeM.

JericrBuTeabHbIe Yncaa. KBaapaTHelii KOpeHb U3 uncia. KopeHb TpeTbel CTENECHH.

TousiTHe 06 MPPALMOHATBHOM dHciIe. MppariHoHanbHOCT YiCa V2 W HECOM3MEPHMOCTb CTOPOHBI H
JMaroHany Keajpata. JlecaTuuHble NpUOJIMKEHUS UPPALMOHATIbHBIX YHCEIL.

MHOX€eCcTBO JEMCTBUTENBHBIX 4YHCEN; IPEACTAaBICHUE JACHCTBUTEIBHBIX 4YHCEN B BUJE
OECKOHEUHBIX JIeCATUYHBIX Apo0eii. CpaBHEHHE AEHCTBUTEIbHBIX YHCE.

Koopaunatnas mnpsimas. M3o00pakeHue ducen TOYKaMU KOOpJAMHATHOM mpsMoi. YHucioBble
IIPOMEXKYTKH.

HN3mepenus, npulam:KeHUusi, OUeHKU. Pa3mepbl 0O0BEKTOB OKpykawllero Mupa (0T
AJIEMEHTApHbIX YacTULl 10 BceneHHol), UINTEIbHOCTh NIPOLIECCOB B OKpYXKarouleM Mupe. Belnenenue
MHOKUTENS — creneHu 10 — B 3amucH yucna.

[TpubnnxkeHHOe 3HAYEHHE BEJIWYMHBI, TOYHOCTh MpHUOIKeHUs. OKpyIrJeHHe HaTypalbHBIX
qucel U IeCATUYHBIX JIpoOeil. [Ipuknaka u oleHka pe3yabTaToB BHIYUCICHUI.

AJITEBPA

AJredpanyeckue BbIpaxeHHsl. BykBeHHbIe BBIpaXEHHS (BBIPAXEHUS C IEPEMEHHBIMH).

UYucnoBoe 3HaueHHe OyKBEHHOrO BbIpaxkeHHs. JlomycTuMmble 3HadeHMs] nepeMeHHbIX. [loacraHoBka
BbIpa)X€HUII BMecTO mepeMeHHbIX. IIpeoOpa3oBaHue OyKBEHHBIX BBIpDAKEHHH Ha OCHOBE CBOWCTB
apudmernueckux nercTBuil. PaBeHCTBO OyKBEHHBIX BbhIpaskeHUM. Tox1ecTBO.
Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM U ee cBoWcTBa. OQHOWIEHBI W MHOrowieHsl. CreneHsb
MHoroungeHa. CloxeHHe, BbIUUTAHUE, YMHOXXEHHE MHOTOWJIeHOB. MOpMyIlbl COKpaIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMBbI U KBajpaT pazHocTu. Popmyna pasHOCTH kBaapartoB. [IpeoOpasoBanue
L[EJI0r0 BhIpaXKeHHsI B MHOTOWIeH. Pa3noxkeHre MHOTrOUJI€HOB Ha MHOXHUTENU. MHOTOUIEHBI ¢ OJHOU
nepeMeHHo. Kopens MHorouneHna. KBajgpaTHblil TpeX4sieH; pa3ioKEHUE KBAJPAaTHOTO TPEXWIEHa Ha
MHOKUTEIH.

Anrebpanueckas 1poos. OCHOBHOE CBOWCTBO anredpandeckoit 1podu. CrnokeHue, BHIUUTaHUE,
YMHOKEHUE, JIeJIeHre anredpandeckux apoodeit. CteneHsp ¢ 1eabIM M0Ka3aTeleM U ee CBOMCTRA.

PanmonanbHble BbIpaXXeHUS U UX ITpeoOpa3oBanus. Jloka3aTeabcTBO TOXKIECTB.



KBanpatusle kopHu. CBoiicTBa apu(METHUECKUX KBaJPAaTHBIX KOpHEH M MX NMPHUMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYUCIICHUSM.

YpaBHenusi. YpaBHenue ¢ omgHoil nepemeHHoil. Kopenb ypaBHeHus. CBOICTBa YHCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD ypaBHEHUN.

Jluneiinoe ypaBHeHue. KBajpaTHoe ypaBHeHue: (opmyia KOpHEH KBaJpaTHOTO YPaBHEHHUS.
Teopema Buera. Pelienne ypaBHeHUM, CBOASIIMXCS K JIMHEHHBIM M KBaJpaTHbIM. [Ipumepsl pernieHust
YpaBHEHUH TPETbEN U YETBEPTON CTENEeHU. Penenne qpoOHO-pallMOHaIbHBIX YPaBHEHUH.

VYpaBHEHHE C IBYMsS IIEpEMEHHBIMU. JINHEWHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMH, IPUMEPHI
pellIeHNs] ypaBHEHUH B 1I€JIbIX YHCIIaX.

Cucrema ypaBHEHHMH C JABYMs II€peMEHHBIMH. PaBHOCHIBHOCTB cucTeM. CHCTEMBI IBYX
JIMHEWHBIX YPAaBHEHUM C JIBYMs IIEPEMEHHBIMH; PELICHUE IOJCTAHOBKOM M CioxkeHueM. lIpumepsl
PEILICHNS CUCTEM HEJIMHEMHBIX YPABHEHHUH C ABYMs IIEPEMEHHBIMMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

JlekapToBbI KOOpJIMHATHI Ha IUIOCKOCTH. ['padmueckas mHTepnperalus YpaBHEHUS C ABYMs
nepeMeHHbIMH. ['paduk NHMHEHHOTrO ypaBHEHHs C JIBYMs NEPEMEHHBIMU; YIJIOBOH Ko3(hduuumeHt
MPSIMOM; YCJIOBHE TMMApaUICIbHOCTH NpAMBIX. ['paduku TpoCTEUIUX HEIMHEHHBIX YpaBHCHHI:
napabona, runepOoia, OKPYKHOCTh. I'paduueckas MHTEpIpeTanysl CHUCTEM YpPAaBHEHHHA C JBYMS
IIEPEMEHHBIMH.

HepaBencrBa. HucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 0HOM NepeMeHHON. PaBHOCWIIBHOCTh HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C
onHou nepemeHHoi. KBagpatasie HepaBeHcTBa. CUCTEMBI HEPABEHCTB C OJJTHON NIEPEMEHHOM.

OYHKIUHU

OcHOBHBIe NMOHATHA. 3aBUCUMOCTH MeXAy BenumuuHamu. [IpencraBieHue 3aBUCMMOCTEH
dbopmynamu. [lonarue pyHKIUY.

OO6nactp ompesnereHUs W MHOXKECTBO 3HaueHWH ¢yHkuuu. CrocoObl 3amaHusi (YHKIHU.
I'paduk ¢ynkuuu. CsoiicTBa ¢yHKIMI, uxX oroOpaxkenue Ha rpaduke. Ilpumepst rpadukoB
3aBUCHMOCTEH, OTpa)arol1X peajbHbI€ IPOLECCHI.

YucyaoBble pyHkuuu. OyHKIMY, ONMCHIBAIOIIKE MPSAMYIO M OOpaTHYIO NMPONOPLHOHAIBHBIE
3aBHCUMOCTH, UX TpapuKu U cBOMCTBa. JImHelHas QpyHKuus, ee rpaduk u cBoiicTBa. KBamparnynas
¢bynkuus, ee rpadpuk u cBoiicTBa. CTeneHHble (PYHKIUM C HATYpaJIbHBIMHM MOKa3aTelsiMU 2 U 3, uX
rpaduk u cBoiictBa. I'paduku Gyrkimit y = VX,
y="N), y = Ix|.

YucnoBble mnocienoBaTeJbHOCTH. [loHATHE 4YMCIOBOW MOCIIENOBATENBLHOCTU. 3aJlaHue
MI0CJIeI0BATEIbHOCTH PEKYPPEHTHOM popMysolt u popmyInoit n-ro uieHa.

Apudmernueckast U reomeTpudeckas nporpeccur. @opmyssl n- ro 4jaeHa apupMeTH4ecKon u
reOMETPHUECKON MPOrpeccHii, CyMMbl MEPBBIX N WieHOB. M300paxkeHne wieHOB apupMeTHudecKon u
F€OMETPUYECKON MPOrpeccruii TOYKaMU KOOPJAUHATHOM IUIOCKOCTH. JIMHEHHBIA U SKCITOHEHIIMAIbHBIN
poct. CI0XKHBIE IPOLIEHTHI.

BEPOATHOCTB U CTATUCTUKA

OnucaresqbHas craTucTuka. [IpencTaBienye JaHHBIX B BHJIE TaOJIUL, JUarpaMm, rpaukos.
CnyyaitHass  u3MeHUMBOCTh. CTaTHCTUYECKHME XapaKTEepUCTUKM Habopa JaHHBIX: Cpe/lHee
apupMeTHyeckoe, MenuaHa, HauOoiblliee M HauMEHblee 3HaueHus, pa3max. [IpencraBieHue o
BBIOOPOYHOM HUCCIIEIOBAHUH.

Cayuaiinble COOBITHSI M BePOSITHOCTD. [IoHATHE O ClTyyaifHOM OMBITE M CTy4ailHOM COOBITHH.
Yacrora ciayyaitHoro coObiTusi. CTaTUCTUYECKHI MOAXOA K MOHSATHIO BEpOSTHOCTU. BepostHocTH
MPOTHBOIOJIOKHBIX COOBITHH. JlocTOBEPHBIE U HEBO3MOXKHbIE COOBITHS. PABHOBO3MOXHOCTH COOBITHH.
Krnaccuueckoe ornpeneneHue BepoOsITHOCTH.

KomOunaTopuka. Pemmenne koMOMHATOpHBIX 3a/1au nepedbopoM BapuaHToB. KomOuHaTopHOe
MpaBWIo yMHOeHus. [lepectaHOBKY U QakTOpHaIL.

I'EOMETPUA

Harasignas reomerpusi. Harnsanele npencraBieHus o ¢urypax Ha IUIOCKOCTH: Mpsimas,

OTpPE30K, JIy4, YyroJl, JIOMaHasi, MHOIOYIOJIbHUK, OKpPYXHOCTb, KpYI. UeThIpexXyrojbHUK,



IIPSIMOYTOJIBHMK, KBajapaT. TpeyrojbHUK, BUABl TPEYroJbHUKOB. [IpaBUIIbHBIE MHOTOYIOJBHUKH.
N300pakenne reomerpuueckux puryp. BzaumHoe pacnosioxeHue AByX NPSMBIX, IBYX OKPYKHOCTEH,
IIPSIMOM ¥ OKPYKHOCTH.

JlimHa otpeska, nomaHoil. Ilepumerp MHOroyronbHukKa. EIuHUIBI W3MEpPEHUS JUIMHBL.
N3mepenue nimHbl 0Tpe3Ka, IOCTPOCHUE OTPE3Ka 3aJaHHOM JIJIMHBI.

Buger yrnos. I'pamycHas mepa ymna. M3MmepeHue M IOCTPOCHHE YIVIOB C IOMOIIBIO
TPaHCIIOPTHPA.

[Tonsatne miuomanu (uUrypsl; eIMHULBl U3MepeHus miomanu. Ihiomans npsMoyrojabHUKa U
wiomanas Keaapata. [lpuOmmkeHHOe wu3MepeHHe Iom@aneid ¢Guryp Ha Kietdatod Oymare.
PaBHOBenukue Gurypsl.

Harnsaneie npencraBieHuss 0 MPOCTPAHCTBEHHBIX (QUrypax: KyO, mapajulieenuies, Ipu3Ma,
nupamyza, map, cpepa, KoHyc, UMaMHIp. V3o00pakeHue mnpocTpaHcTBeHHbIX (uryp. I[Ipumepst
ceyeHuil. MHororpanHuku. [IpaBuibHbIE MHOTOrpaHHMKHU. lIpumeps! pa3BepTOK MHOIOIPAHHUKOB,
LWIMHIpA U KOHYCA.

[Tonsitre 06beMa; eqMHULIBI 00beMa. OOBEeM IPSIMOYTOJIEHOTO TIapasliesIenuiea, Kyoa.
ITonatue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas M 3epkajibHas cuMmMeTpuu. M3o0paxkenue
CUMMETPUYHBIX (QUTYP.

I'eomerpnueckue ¢urypsl. IIpsmeie u yrnsl. Touka, mpsimasi, TockocTb. OTpe3oK, JIyd.
VYron. Buael yrinos. BepTukaiibHble U CMEXHBIE YTIJIbl. buccekTpuca yria.

[TapamienpHple 1 nepecekaromuecs mnpsmele. IlepnennukynspHelie npsmele. Teopemsl 0
MMApAJUIETIbHOCTH M NEPHEHAMKYJISAPHOCTH MNpsAMBIX. [lepreHauKynsp M HaKJIOHHAsA K IIPSIMOM.
CepenMHHBIN IEPIEHAUKYIIAP K OTPE3KY.

['eomerpuueckoe MecTo ToueK. CBOMCTBAa OMCCEKTPHUCH yIIa U CEPEIUHHOTO MEPIICHANKYIISApa
K OTPE3KYy.

Tpeyronbuuk. BpicoTa, MenuaHa, OuCCeKTpuca, CpeIHSAs JIMHUS  TPEYroJibHUKA.
PaBHOOeipeHHbIE M PaBHOCTOPOHHHME TPEYTOJbHUKH; CBOMCTBA M IPU3HAKU PABHOOEIPEHHOIO
TpeyrojabHuka. IlpusHaku paBeHcTBa TpeyroiabHUKOB. HepaBeHCTBO TpeyroibHuKa. COOTHOIIEHUS
MEXIYy CTOPOHaMU U yIJIaMH TpeyroiapbHuka. Cymma YIVIOB TpeyroibHHKa. BHemHue yrisl
TpeyrojabHuka. Teopema @Paneca. [logobue TpeyronbHukoB. IIpusHaku 1momgoOUs TPEyroJbHUKOB.
Teopema Iludaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC OCTPOrO YyIja HpSIMOYTOJbHOTO
TpeyrojabHuka u yrioB oT 0 nmo 180°; mpuBeneHue k ocTpomy yriy. PelieHue mpsMoyrosibHBIX
TPEYroJabHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. DOpPMyJIbI, CBS3BIBAIOIINE CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC OJHOTO M TOrO K€ yria. Pemenue TpeyroiabHUKOB: TeOpeMa KOCUHYCOB
U TEOPEMA CUHYCOB. 3aMeUaTENIbHbBIE TOUKU TPEYTOJIbHUKA.

YerbipexyronpHuk. [lapamnenorpamm, ero cBoiicTBa u npusHaku. [IpsMoyroiabHuK, KBaapat, poMO, Ux
CBOMCTBaA U npu3HaKku. Tpanenus, cpeaHss JMHUS Tpaneuu.

MHoroyroiasHuK. Beinmykiibie MHOTOYrodbHUKH. CymMMa YIJIOB BBIITYKJIOTO MHOIOYTOJIBHUKA.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. Jyra, xopaa. Cexkrop, cermeHT. LleHTpanbHbIi yros, BOUCAHHBIA yroJi;
BEJIMYMHA BIIMCAHHOIO yIya. B3auMHOE paclooXeHHe NpsAMOU U OKPYKHOCTH, IBYX OKPYKHOCTEH.
KacarenbHas m cexkymas K OKpYKHOCTH, UX CBOMCTBAa. BIMCaHHBIE M ONMCAaHHBIE MHOI'OYTI'OJIBHUKH.
OKpyKHOCTb, BNMCAaHHas B TPEYTOJIbHUK, U OKPYXXHOCTb, OIMCAHHAs OKOJO TPEYrOJbHUKA.
BnucanHubie 1 onMcaHHBIE OKPYKHOCTH MPABUWIIBHOTO MHOTOYT'OJIBHHKA.

['eomerpuueckue npeodOpazoBanus. Ilonste o paBeHcTBe ¢uryp. IloHsATHE O IBMKEHUU:
oceBas U LIEHTpaJIbHas CUMMETPUH, NapalljIesIbHbIN nepeHoc, moBopoT. [lonstue o nonodbuu ¢uryp u
TOMOTETHH.

Pemenne 3ama4 Ha BBIYMCIIEHUE, JTOKA3ATENBCTBO U IOCTPOCHHUE C HMCIOJIB30BAHUEM CBOWCTB
U3YyYEHHBIX puryp.

HN3Mepenue reomerpuuyeckux BeJuduH. JinHa oTpeska. PaccTosiHue OT TOYKHA A0 MPSMOM.
PaccrosiHre Mexny napamieIbHbIMU MPSIMBIMU.



Ilepumerp MHOroyronbHuka. JUIMHA OKPYXKHOCTHM, YMCIO $; JJIMHA JYTH OKPYXXHOCTH.
I'pagycHas Mepa yria, COOTBETCTBHE MEXAY BCIWYMHOW LEHTPAJIBHOIO yIja W JUIMHOW IyTH
OKPYKHOCTH.

[TonsaTue miomaau miockux ¢uryp. PaBHococraBineHHble U paBHOBenukue ¢urypsl. Ilnomans
npsMoyrosibHuka.  [lmomanm  mapasuiesnorpamMma, — TpeyroibHuka W Tpaneuuu.  Ilnmomans
MHoroyrojsHuka. [Inomanes kpyra u miomaae cekropa. COOTHOLIEHHE MEXTy TUIOIAASIMU OO00OHBIX
¢buryp.

Pemienue 3a1a4 Ha BBIYUCIICHNE U JOKA3aTEIbCTBO C UCIOIb30BAHUEM M3YUEHHBIX (POPMYIL.

Koopaunartel. YpaBHenue npsmoi. Koopaunatel cepeaunsl oTpeska. PopMyna pacCTOSHUS
MEXy IBYMsI TOUKaMH IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

Bekrtopsnl. Jlnuna (Moxyns) BekTopa. PaBenctBo BekTopoB. KosuimHeapHble BEKTOpHI.
Koopaunatsl BeKTOpa. YMHOKEHHE BEKTOpPAa Ha YHMCIIO, CyMMa BEKTOPOB, Pa3jIOXKEHHE BEKTOpa IO
JIByM HEKOJUIMHEAPHbIM BeKTopaM. CKalIIpHOE IPOU3BEIEHNE BEKTOPOB.

JIOTHKA U MHOXECTBA

TeopeTnko-MHOXKeCTBeHHbIe TNOHATHS. MHOXECTBO, 3JEMEHT MHOXXECTBA. 3aJaHHe
MHOYECTB [I€PEYUCICHUEM IEMEHTOB, XapaKTePUCTUYECKUM CBOMCTBOM. CTaHJapTHBIE 0003HAYEHUS
YHCIOBBIX MHOXKeCTB. Ilycroe MHOXecTBO M ero oOo3HaueHue. IlogmuHokecTBo. OOBEnMHEHHE U
IIEPECEYEHUE MHOXKECTB.

Wnmroctpatiyisi OTHOLLIEHUH MEXKIy MHOKECTBAMU C IIOMOILBIO Juarpamm Jiiepa — BeHnHa.

DuieMeHTHI JOruKku. OmnpenencHue. AKCHOMBI U TeopeMsl. Jloka3aTenbeTBo. Jloka3aTenbcTBO
oT npoTuBHOTO. Teopema, oOpaTHas qanHo. [Ipumep 1 KOHTpHIpUMED.

[ToHsATHE O PAaBHOCWIIBHOCTH, CIIEZIOBAaHHUH, YIIOTPEOIECHHE IOTHYECKUX CBSI30K €CIH ..., TO ..., B
TOM U TOJIBKO B TOM CJIy4ae, JIOTUYECKUE CBA3KH U, UIIH.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN*

Hcropus ¢dopMUpoBaHMS TOHATHS YHUCIA: HATypalbHBIE YHWCIA, JPOOH, HEIOCTaTOYHOCTh
palMOHAIBHBIX YHCEN I TIEOMETPUYECKMX W3MEpPEHUH, HWppaldoHalbHble uucna. CTapHHHBIE
cucteMbl 3amucu yucen. Jpoou B BaBuimone, Erunre, Pume. OTKpbITHE HECATHYHBIX APOOCH.
Crapunsble cuctembpl Mep. Jlecatuunsle apoOu U Merpuueckas cucrema wmep. llosiBieHue
OTpULIATENbHBIX yncen v Hyns. JI. Maraunkuii. JI. Ditnep.

3apoxaeHue anreOpbl B Hemapax apudmeruku. Ain-Xopesmu. PoxaeHume OykBeHHOM
cumBoiuku. I1. depma, ®@. Buer, P. [lexkapt. McTopus Bompoca o HaxoxaeHUM (HopMya KOpHeH
anreOpanvyeckux ypaBHEHHUI, HEPA3PEUIMMOCTh B paJuKajgaxX ypaBHEHUI CTENEeHH, OOMbIIeH YeThIpeX.
H. Tapranss, [[x. Kapnano, H. X. AGens, 3. ['anya.

N300perenne Merona KOOPAMHAT, MO3BOJISIOUIETO MEPEBOIUTh N€OMETPUUYECKHE OOBEKTHI Ha
a3bIk anreOpsl. P. lekapt u I1. @epma. [IpumMeps! pa3auuHbIX CUCTEM KOOPAWHAT HA TNIOCKOCTH.

3amaua Jleonapao Iluzanckoro (Pubonauuyn) o Kpoymkax, yucia duboHauuu. 3amaya o
IaXMaTHOM JTOCKE.

HcTokn Teopun BEpOSITHOCTEN: CTpaxoBoe A€o, azapTHble urpsl. [1. @epma u b. Ilackans. .
bepnymm. A. H. Konmoropos.

Ot 3emnemepust k reomerpun. [ludarop u ero mkona. Panec. Apxumen. Ilocrpoenue c
MIOMOUIBI0 LMPKYJIsl M JIMHEHKH. llocTpoeHMe NpaBUIBHBIX MHOIOYTOJIBHMKOB. TpHcekuus yria.
KBanparypa kpyra. Yasoenue ky6a. Mcropust uucna n. 3o1otoe ceuenue. «Hauana» Esknupa. JI.
Oinep. H. W. JlobaueBckuii. Mctopus nsaroro nocrynarta.

Co¢usmbl, mapagoKChl.

6. TemaTnueckoe MIIAHMPOBAHME

TemaTnyeckoe TUTAHUPOBAHUE PEAU3yeT OJWH U3 BO3MOXKHBIX TOJIXOJIOB K PACTIPEIEICHHUIO
MaTtepuana, MpelICcTaBiIeHHOro B pasnaene «Conaep)kaHWe OCHOBHOTO 0O0Iero o0pa3oBaHUS TIO
yaeOHOMY TIpeaMeTy» Mexay 5—6 u 7—9 kimaccamu. M3ydeHHe TEOpeTHKO-MHOXECTBEHHBIX
MOHATUN B JIaHHOM TEMaTHMYEeCKOM IUJIAHMPOBAaHUU mpencTaBieHo B 7—9 knaccax. CopepikaHue
paszzena BBOAUTCS 110 MEpe U3yUEHUs APYTUX BOIPOCOB.

B TemarnueckoM TUIAHMPOBAHMM PA3JENbl OCHOBHOI'O COJIEP)KAHUS MAaTEMaTH4YE€CKOro
o0Opa3oBaHMs Pa30UTHI HA TEMBI, B KOTOPBIX B PAJIEe CIy4aeB MPOrpPaMMHOE COJEPKaHHUE MPEICTABIICHO



Oonee meranpHO. [IpuBeNeHHBIN MEpEeUYeHb TEM HE 33aJacT MOCIEAOBATEIHLHOCTH UX PACCMOTPEHHUS B
Kypce; CTPYKTypUpOBaHHE MaTepualia — IpeporatuBa pabouyux mporpamMM. OcoOEeHHOCTHIO
IIPUMEPHOI0 TEMAaTHUYECKOIO IIJIAaHUPOBAHUS SBISAETCS TO, YTO B HEM COJEP/KUTCS OIMCAHME
BO3MOJKHBIX BHJIOB JI€ATEIBHOCTH YYAILUXCS B MPOLIECCE YCBOEHUS COOTBETCTBYIOLIEIO COAEPKAHUSA,
HANpaBJICHHBIX Ha JOCTIKEHHE IMOCTABICHHBIX LeJed 0O0ydeHUs. DTO OpPUEHTHPYET YUUTens Ha
YCUJIGHUE JIEeATEIbHOCTHOTO TMOAXOoJa B OOy4YeHUHM, Ha OpraHM3alI0 pPa3HOOOpa3HON y4eOHOI
NESTEIbHOCTH,  OTBEYAIOLIEH  COBPEMEHHBIM  IICHXOJIOTO-IIEarOrMYeCKUM  BO33PEHUSM, Ha
HCII0JIb30BAaHUE COBPEMEHHBIX TEXHOJIOTHI.

B TemaTnueckoM MiIaHUPOBAaHUU MPUBEAEHO KOJIMYECTBO YaCOB, HEOOXOAUMOE ISl U3YUEHHUS
KaKJOW TeMbl, a TaKKe HEKOTOPBIN pe3epB yueOHOro BpeMeHU. PezepBHOE BpeMs MO KypCy MOKET
OBITH MCIIONB30BAHO TO-PAa3HOMY (HampuUMep, Ui W3YYEHHs JIOTOJHUTEIBHBIX BOIPOCOB, KOTOPHIC
BKJIIOYAIOTCA B KypC MpH COCTaBIEHUM pabouyux Mporpamm, s OpraHu3anudd 000OIIaronIero

MOBTOPEHMUS, JUIsl 00JIee OCHOBATEIILHOTO U3yUeHUSI HEKOTOPBIX TeM MPUMEPHOU IMPOTPaMMBbl).
Temarnueckoe IIaHUPOBAHUE

MATEMATHUKA
5-6 kaaccwl (3504)

OCHOBHOE€ CoAEpKaHME 110 TEMaM

XapaKTepMCTmca OCHOBHbBIX BU/10B yqeﬁﬂoﬁ

JACATECJIBbHOCTHU

1. HatypaabHsbie uncaa (53 u)

Harypanbnslii  psax.  [ecarnunas — cucrtema
cuucineHus. Apupmeruyeckue JEHCTBHS ¢
HaTypaJbHbIMU YHUCIIAMH. CaoiicTBa
aprU(PMETUUECKHUX JICHCTBUM.

[lonaTHe 0  cTemeHW € HaATypalbHbIM
[10Ka3aTEJIEM.

KBanpat u ky0 uuncna.

UuciioBble BBIPQXXEHUS, 3HAUYEHHUE YUCIOBOTO
BbIpOKCHUA. [lOpsiIOK AEMCTBUH B YHUCIIOBBIX
BBIPAKECHHX, UCTIOJIB30BaHUE CKOOOK.

Pemienne TEKCTOBBIX 3aad apu(METUUECKUMU
crioco0amH.

Henmutenu wu xpatHeie. HawmOGonbmumit  oOuui
nenuTenb;  HaMMEHbIlee — o0miee  KpaTHoe.
CaoiicTBa aenuMocTu. [Ipu3Haku NeTUMOCTH Ha|
2, 3, b, 9, 10. IlpocTeie U cocTaBHbBIE YHUCIHA.
PaznoxxeHne HaTypaJbHOTO YHMCIIa Ha IMPOCTHIE
MHOXUTENU. [lenenne ¢ ocTaTkoM

OnuceIBaTh CBOMCTBA HATYPAJIBHOTO PsAA.
Uutath U 3anMcbiBaTh  HATypaJIbHbIC
CpPaBHUBATH U YIOPSAIOUMBATH UX.
BBINOTHATH BBIUUCICHUS C HATYPAJIbHBIMU YUCIIAMU;
BBHIYMCIISITH 3HAYEHUS CTEIICHEH.
DdopmMyIMPOBATH CBOMCTBa
meiiCTBHI, 3amuChIBaTh HX
MpeoOpa3oBbIBaTh  HA  UX
BBHIPAKCHUSI.

AHAJIU3UPOBATh U OCMBICIMBATh TEKCT 3a/ayu,
nepegopmyIMpoBaTh YCIIOBHE, U3BJIEKATh
HE00XO0TUMYIO uH(pOpMaIIHIO, MO/eJIMPOBAThH
YCIIOBHE C IIOMOLIBIO CXEM, PHUCYHKOB, pPEaJbHBIX
[PEIMETOB; CTPOMTH JIOTUYECKYIO LIETIOYKY|
pacCyXIE€HHI; KPUTHUYECKH OLEHMBATH MOJYYEHHBIN
OTBET, OCYLIECTBJATH CAMOKOHTPOJIb, IPOBEPSIS OTBET,
Ha COOTBETCTBUE YCIIOBUIO.

DopMyJIMPOBATH ONPENEICHUS IETUTENS U KPATHOTO,
[IPOCTOr0 YHCJIA M COCTAaBHOIO YMCIIA, CBOWCTBA M
MPU3HAKHU JEIMUMOCTH.

Jloka3piBaTh U ONpPOBEPraTb C  MOMOIIBIO
KOHTPIIPUMEPOB YTBEPKACHUS O JECITUMOCTH YHCEIL.
KnaccudunupoBats HaTypalibHbIE 4YHclia (YETHBIE U
HEYEeTHbIE, 10 OCTaTKaM OT JeJeHUs Ha 3 W T. IL.).
HUccaenoBarb MpoCTeNIIne YUCIIOBBIE
3aKOHOMEPHOCTH, MIPOBOJIUTH YHUCJIOBbBIE
OKCTIICPUMEHTHl (B TOM YHCJI€ C HCIOJIb30BaHUEM

4ucia,

apu(pMeTHIeCKuX
MIOMOLIbI0  OYKB,
OCHOBE  YHCIIOBBIE

C

KaJIbKYJISTOPA, KOMITBIOTEPA)

2. Ipoom (108 u)




OObIKHOBEHHBIE JpoOn. (OCHOBHOE CBOMCTBO
npoOu. CpaBHEHHE OOBIKHOBEHHBIX JpOOEH.
ApudmeTrdeckue IEUCTBUS C OOBIKHOBEHHBIMH
npoOsimu. HaxokieHue dYacTh OT IeJoro W
[I€JIOT'O I10 €r0 YacTH.

Jlecatuunpie npobu. CpaBHEHHE JECATHYHBIX|
poOei. Apudmernueckue  JACUCTBUS c
TeCATUIHBIMU TPOOSIMHL. [IpencraBnenue
NEeCATUYHOMN JpOOHU B BHUJIE OOBIKHOBEHHOH TpoOH
1 OOBIKHOBEHHOH B BUJC IE€CATUYHOM.

OtHomienune. Ilponopiusi; OCHOBHOE CBOMCTBO
[POTIOPIUH.

[IpoueHThI;  HAXOXKJIEHUE  MPOLEHTOB  OT|
BEIMYMHBI M BEJIMYMHBI 1O €€ IPOLICHTaM;

BBIPAYKCHHE OTHOLICHUS B IMPOIICHTAX.
PemeHne TEKCTOBBIX 3a1a4 apu(PMETHICCKUMU
crnocobamu

MojaeanpoBaTh B rpaduyecKoi, mpeaMeTHol dopme
MOHATHSI ¥ CBOWCTBA, CBSI3aHHBIE C TOHSATHEM
0OBIKHOBEHHOU JIPOOH.

@opMyJINPOBaTh, 3aNHCHIBATHL C IOMOIILI0 OYKB
OCHOBHOE CBOHCTBO OOBIKHOBEHHOH IpOOH, TpaBUIIa
NECTBHI ¢ OOBIKHOBEHHBIMU JAPOOSIMH.
IIpeoOpa3oBbIBaTH OOBIKHOBEHHBIC Ipoow,
CpaBHHBATh W YIOPSAIOYMBATH UX. BBINOJIHATH|
BBIUMCIICHUS ¢ OOBIKHOBEHHBIMU JIPOOSIMH.

YutaTh W 3a0HCBIBATH  JICCATUYHBIC  JPOOH.
IIpeacTaBassTh OOBIKHOBCHHBIE JpOOM B  BHIC
NECSITUYHBIX W JECSITHYHBIC B BUJEC OOBIKHOBEHHBIX;
HAXOIUTD JICCITUYHBIC MPUOIMKEHHUST OOBIKHOBEHHBIX
poOei.

CpaBHMBATBH U YNOPSA0YUBATH JCCATUYHBIC JPOOH.
BEITIONHATEH BEIYMCIICHUS C ICCATUYHBIMU APOOSIMH.

HMcnosb30BaTh  DKBUBAJICHTHBIE — IIPEICTABIICHUS]
NPOOHBIX ~ 4YMced OpU  HUX  CpPaBHEHHM, IIpU
BBIYMCIICHUSX.

BbINOJIHATH IPUKUAKY U OLICHKY B XOJI€ BBIYMCIICHU.
OO0bsicHATBH, 4TO Takoe mnpoueHT. IlpexcraBiasiTh)
[IPOLICHTHI B BUJIE 1poOeit 1 JpoOu B BHUJIE MPOLIEHTOB.
OcymecTBiasaTh mnouck wuHpopmanuu (B CMU),
colepiKallel JaHHbIC, BBIPAKEHHBIE B IPOLCHTAX,
uHTEprnpeTupoBaTh  ux. IlpuBoaMTh  TpUMEpHI
VICII0JIb30BAaHUsI OTHOIIEHUH Ha MPAKTUKE.

Pemath 337a4n Ha MPOLEHTH U APoOH (B TOM YHCIE
3aJaud U3 peallbHOW MpPaKTHKH), HUCHOJIb3ysd IpH
HEOOXOAUMOCTH KaIbKYJISITOP; UCIOIB30BATh TOHSATHS
OMHOWeEHUs N NPOonopyuy TIpU PELICHUH 3a/1ad.
AHAJIM3UPOBATL U OCMBICIMBATBL TEKCT 3aJayd,
nepegopmMyIUpOBaTH YCIIOBHE, H3BJICKATH
HE00X0IMMYI0 HH(POPMAIUIO, MOIeJIMPOBATDH YCIOBUE
C IMOMOIIBI0 CXEM, PHUCYHKOB, pEaJbHBIX IPEIMETOB;
CTPOUTH  JIOTHUYECKYIO  IIEMOYKY  PpacCyKICHHII;
KPUTUYECKM  OLEHHBATH  IIOJIYYECHHBIH  OTBET,
OCYLLEeCTBJISATH CAMOKOHTpPOJIb, TPOBEpPSsl OTBET HA|
COOTBETCTBHUE YCJIOBUIO.

IIpoBoANTH HECTOKHBIE UCCIEA0BAHNUS, CBSI3aHHBIE CO
CBOWCTBaMM APOOHBIX YHCEN, OMUPAACh HA YUCIIOBBIE
DKCIIEPUMEHTH (B TOM 4YHCII€ C HCIOJb30BaHUEM
KaJIbKYJISITOPA, KOMIIBIOTEPA)

3. PaunonaabHble ynciaa (45 u)




[TonoxuTenLHBIE

apruhMETUUECKUX JEeHCTBUN

n ortpunarensHeie  yucna,llpuBoaurs MIPUMEPBI WCIIOJIb30BAHUS B
MOIydb YHcia. V3o0pakeHHe YuCeNn TOYKaMHU|OKPY>KaloleM MHUpe II0JIOKUTEIIbHBIX "
KOOPJUHATHOU MPSIMOM; reOMEeTPUUECKasA|OTPULIATEIbHBIX YHCeN (TemrepaTypa, BBIUTPBIII -
MHTEPIIPETALNS MOAYJIS YUCIIA. [IPOUTPHILL, BBILLIE - HUKE YPOBHSA MOpSA U T. I1.).
MHOKECTBO  LIENBbIX  YHUCEI. MuoxectBo|A300pakaTtb  TOYKAMU  KOOPAMHATHOM  MOPSIMOM
palMOHAIILHBIX qucel. CpaBHEHUEOJOKUTENBHBIE UM OTPULIATENIbHBIE PALMOHAJIbHBIE
paOHAIbHBIX YUCEIL. Apudmerndeckueuuncia.
NEeICTBUSA ¢ pallMoHalIbHBIMU unciiaMu CBoiicTBaXapakTepu3oBaTb  MHOXKECTBO  LENBIX  YHUCEIl,

MHOECTBO PallMOHATIBLHBIX YUCEI.

@®opmMyIMpPoOBaTh U 3alUCHIBATH C MOMOIIBI0 OYKB
CBOMCTBAa JEHUCTBUU C palMOHAIBHBIMU YHCIIaMHU,
MPUMEHSATH
BBIPAXKECHUI.
CpaBHUBATh U YHNOPS0YMBATH PAIMOHAIBHbBIC
YKCJIa, BBIMOJHSITh BBIYUCICHUS C PAllMOHAIBHBIMU
YHCIIaMHU

JUIs  TpeoOpa3oBaHMsl  YHCIOBBIX

4. U3mepenusi, NPpUOIMKEHHUsI, OLEeHKH. 3aBUCHMOCTH MeX1y BeJTHdYuHamMu (24 u)

[TpuMepbl 3aBUCHMOCTEH MEXTy BETUUNHAMH CKO-
pocmo, epems, paccmosinue;
npoOU3BOOUMENbHOCMb, 8peMs, paboma, yeHa,
Konuwecmeo, cmoumocmv W 1p. llpencrasiieHue
3aBHCcUMOCTEil B BHje (Gopmyi. Bberumcienus mo
dbopmynam.
PemieHrue TEKCTOBBIX 3a1ad  apu(PMETHYCCKUMU
criocodamMu

BoipamxaTb OJHU €IUHUIBI U3MEPEHHs BETUYHMHBI B
NpyTrux eauHUIax (METpbl B KMJIOMETpPaxX, MHHYTHI B
yacax | T. I1.).

OKpyriasaTh HATypalbHBIC YHCIA H JCCSITHYHBIC
npoOu. BBIMONHATH NPUKHUAKY M OLEHKY B XOJe
BEIYHICIICHUI,

MojaenupoBaTb  HECIOXKHbBIC
[MOMOIIbIO  (HOPMYIT;
dbopmynam.
HNcnoab30BaTh 3HAHUS O 3aBHCHUMOCTSIX MEXKIY)|
BEeJTMYMHAMU (CKOPOCTh, BPEMs, pacCTosiHue; padoTa,
[IPOU3BOIUTEIIBHOCTh, BPEMs HT. II.) MPHU DPEHICHUMY]
TEKCTOBBIX 3a7a4

3aBUCHUMOCTH C
BBIIIOJIHATL BBIYHCIICHHUA 110

5. DnemenTnI anredops! (42 u)

Wcnonb3oBanue OykB 11 00O3HAYEHUS 4YHCED,
TUIs1 3aITUCH CBOMCTB apu(pMETHUECKUX AeHCTBUI.
byKkBeHHbIE BBIPAKEHUS (BBIpaXKEHUS c
nepeMeHHbIMH). UucnoBoe 3HaueHHe OyKBEHHOTO
BBIPAKCHUSI.

YpaBHEeHHE, KOpeHb YypaBHeHUs. Haxoxnenue
HEW3BECTHBIX  KOMIIOHEHTOB  apU(METUUECKHX
eUCTBUI.

/lexkapToBBI KOOPJAWHATHI Ha IUIOCKOCTH.
[locTpoeHre TOYKM TIO €€  KOOpAUHATaM,

OIMPCACIICHNUEC KOOPANHAT TOYKH Ha IJIOCKOCTH

UuTaTh W 3anuChIBATHL OYKBEHHBIC BBIPAXKCHUS,
COCTaBISATh OYKBEHHBIE BBIPAKEHUS [0 YCIOBUIM
3a7a4.

BbluncasTh  YHCIOBOE  3HAYeHHE  OYKBEHHOTO
BBIPOKCHUS TIPU 33JJaHHBIX 3HAYCHUSIX OYKB.
CocTaBiasaTh

YpPaBHEHHUS 110 YCIOBUAM  3aJad.
Pemiate npocrelmne  ypaBHEHUs HAa  OCHOBE
3aBUCUMOCTEN MEXIY KOMIIOHEHTaMH

apuMeTUYECKUX JEHCTBUM.

CTpouTh Ha KOOPAMHATHOW IUIOCKOCTH TOYKH U
(¢urypsl Mo 3aJaHHBIM KOOpAHHATAM; ONpeNesiTh
KOOPJAMHATBI TOUEK

6. OnucaresnbHas cratuctuka. BepostHocrs. Komounaropuka (16 u)

[IpencraBinenue JaHHBIX B BHAe  TabmuL,
nuarpamMm. [loHsiTHE O cCiyd4allHOM OIBITE U
coObITHH, JOCTOBEPHOE W HEBO3MOXKHOE COOBITHS.
CpaBHEHUE IIaHCOB.
Pemenne kKOMOMHATOPHBIX
BAPUAHTOB

3ama4  nepedopom

N3BaexaTh wHGOPMAIMIO W3 TAOMUIl U AWArpamM,
BBINOJIHATH BBIUMCICHHUS TIO TAaOJIMYHBIM JaHHBIM,
CPAaBHUBATH BEIMYMHBI, HAXOAUTH HAMOOJBIINE U
HaVMEHbIIINE 3HAYSHUS U JIp.




BoinoainaTs cOop wuHbOpMAMM B HECIOXKHBIX
ClIydasix, MPeACTaBJIATb WHPOPMAIMIO B BUJC
TaOJMMII W JuarpaMM, B TOM YHCJIE C TIOMOIIBIO
KOMITBFOTEPHBIX IIPOTPAMM.

I[IpuBoaMTHL  TIpUMEPBHl  CIy4alWHBIX  COOBITHH,
TOCTOBEPHBIX u HEBO3MOXKHBIX COOBITHH.
CpaBHUBATh  IIIAaHCHI  HACTYIUIGHUS  COOBITHI;

CTPOUTH PEUYEBbIE KOHCTPYKLMHU C HCIOJIb30BAHHUEM
CIIOBOCOUYETAHUHN Oo/iee 8eposamHoO, Mano8eposmHo W
AP,

BbinoHATL nepedop BCeX BO3MOXKHBIX BapUaHTOB
Uil mepecyera  OOBEKTOB  WJIM  KOMOWHAIIHM,
BbIIEJIATh KOMOMHALIMM, OTBEYAIOLIME 3aJlaHHbIM|
YCIOBUSIM

7. Harasinnas

reomerpus (52 u)

Harnsagueie mpencraBieHuss o  ¢urypax Ha
[JIOCKOCTH: IIpsiMasi, OTPE30K, JIy4, YIoJl, JIOMaHasl,
MHOTOYTOJIbHUK, TPaBUIbHBIA MHOTOYTOJIbHUK,
OKPY>KHOCTb, KpYT. YeTplpexyroibHUK,
MPsIMOYTOJIBHUK, KBaapaT. TpeyroibHHUK, BHIBI
TPEYTOJIbLHUKOB.

300paxenue reomerpruueckux ¢uryp. Bzaumuoe
[PAcCIIOJIOKEHUE JIBYX IIPSIMBIX, IBYX OKPYKHOCTEH,
MPSIMON U OKPY>KHOCTH.

[{nuna OTpe3Ka, JIOMaHOM. [Iepumerp
MHOTOYTOJIbHUKA. EJAMHMIIBI W3MEpeHus UIMHBIL.
W3mepenue JUIMHBI OTpE3Ka, MOCTPOEHUE OTpe3Kal
3a/laHHOM JITMHBI.

Yron. Buael yrmoB. ['pagycHas Mepa yria.
l3MepeHre W IOCTPOEHHE YIJIOB C IOMOIIBIO
TpaHCIIOPTHPA.

Pacno3zHaBaTp Ha ueprexax, PUCYHKaX M MOJEIAX
reoMeTpruueckue (QUrypbl, KoH(pUTypamuu GUryp
(mmockue U mpocTtpaHcTBeHHble). IIpuBOAMTH|
[pPUMEPHl AHAJIOTOB TEOMETPUYECKHX (GUryp B
OKPY’KaroIlleM MHUPE.

MN300paxkars reoMmerpuueckue (QGUrypel H - HX
KOHQUrypallii OT pyKHM U C HCIOJb30BaHUEM
YepTEKHBIX UHCTPYMEHTOB. H3o0paxarn
reoMeTpruecKkue (pUrypsl Ha KjieTyaToi Oymare.
M3MepsATH ¢ TOMOLIBI0 HHCTPYMEHTOB, U CPAaBHUBATh
JUIMHBl OTPE3KOB M BEIWYMHBI yriioB. CTpPouTH
OTPE3KU 3aJaHHOM [JIMHBI C MOMOIIBI JIMHEUKH U
LUPKYJIS U yIJbl 3aJaHHOW BEJIMYMHBI C IOMOILBIO

TpaHcriopTupa.  BbIpaxkaTe  OJHM  €AMHULIB]
M3MEpPEHUS AJIMH Yepe3 ApyTHe.
BoruncanaTs o KBaJIpaToB "

[PSIMOYTOJIbHUKOB, HCHONb3Yysd (HOpMyIbl IIIOIIAAN
KBaJipaTa U IJIOU[aId NPSIMOYTOJIbHHKA.




[TonsiTue muomaau GUrypsl; €IUHULIBI U3MEPEHUS
rtomaau. [lnomans npsMoyroinbHUKA U TUIOLIAIb
kBaspaTa. PaBHOBenukue Gurypsl.

Harnsgaeie mpencTaBiIeHus] O MPOCTPAHCTBEHHBIX|
durypax: KyO, mapauiejenunesn, IMpu3Ma,
nupampaa, map, cpepa, KOHYC, IIHIHHJIP.
300paxkeHne POCTPAHCTBEHHBIX buryp.

[IpuMepsrl ceyeHnii. MHOrOrpaHHUKH, PaBUIIbHBIC
MHOTOTpaHHUKHU. [Ipumepsl pa3BepTOK MHOTO-
IPaHHHUKOB, IIMJIMH/IPA U KOHYCA.

[Tonstne o0BbeMa; enuHMIEI o00beMa. (OO0BEM
NPSMOYTOJIBHOTO Mapajulesenumne1a u 00beM Kyoa.
[lonsitTue o paBeHctBe ¢uryp. LlenTpanbHas,
oceBasi M 3epKalibHas cumMmeTpuu. M3o0paxenue
CUMMETPUYHBIX PUTYP

Boipamarh OIHM €OUHMIBI W3MEPEHHS IUIOIIAIU
yepes Apyrue.

M3roraBauBaTh I[POCTPAHCTBEHHbIE (QUIYpBl U3
Pa3BEPTOK; pacno3HaBaTb  pa3BepTKH  KyoOa,
rapajuleJienune1a, NupaMuabl, NHIMHAPA U KOHYcCA.
PaccmaTpuBarthb IIPOCTEUILINE ceyeHusy
[IPOCTPAHCTBEHHBIX (QUIyp, IOJlydyaeMble IIyTeM
[IPEAMETHOTO WJIA KOMIIBIOTEPHOTO MOJEIMPOBAHMS,
onpeaesaAaTh UX BUI.

Boiuncasite 00beMbl Ky0a W IPSIMOYTOJIBHOTO
napajyiesienuIesna, HUCHoib3ys (GopMynbl 00beMa)
KyOa 1 o0bema IPAMOYTOJBHOIO Napajeenumesa.
BbipazkaTh 0JHM €IUHULIBI U3MEPEHUs 0OBbeMa uepes

Ipyrue.

HUccaenoBaTh n ONMUCLIBAThH CBOICTBQ
FEOMETPUUECKUX buryp (nmockux 51
[POCTPAHCTBEHHBIX),  HUCHOJB3Ys  IKCIHEPUMEHT,
HaOJII0IcHIE, HU3MEpPEHHUE. MogaeaunpoBaTth
rCOMETPHUECKUE OOBEKTHI, HCIONB3Yys Oymary,
[JIACTUIIUH, TPOBOJIOKY U 1p. McemoJb3oBaTh

KOMITBIOTEPHOE MOJICIMPOBAHUE U HKCIEPUMEHT JUIS
M3y4CHUS CBOIICTB T€OMETPHUECKHX OOBEKTOB.
HaxonuTh B OKpYyXKamoIleM MHpPE IUIOCKHE
[IPOCTPAHCTBEHHBIC CAMMETPUYHBIC (PUTYPBI.
Pemiath 337a4n Ha HaAXOXXICHWE JUIMH OTPE3KOB,
[EPUMETPOB MHOTOYT'OJIBHUKOB, TPagyCHOH Mepsbl
YIJIOB, TUIOIIAZCH KBaApaTOB M MPSIMOYTOJBHUKOB,
00BEMOB KyOOB u IPSIMOYT OJIbHBIX
napajyiesienuneoB, Kyba. BblaeasiTb B yCIOBUY
3aaud JlaHHbIE, HEOOXOAMMBIE ISl €€ pelleHus,
CTPOMTH  JIOTUYECKYIO IICTIOYKY  PpacCYXKICHHH,
CONOCTABJIATH TOJTYYEHHBIH PE3ysbTaT C YCIOBHUEM
3a7aum.

MN300paxkars paBHbIE

Hu

¢burypel, CUMMETpPHUUYHBIE

burypor

Peseps Bpemenn - 10 u




AJITEBPA
7-9 kamaccwl (4164)

OcHOBHOE coaepikaHue 10 TeEMaM

XapaKTepl/ICTI/IKa OCHOBHBIX BU0B y'{eﬁnoifl
HACATCJIBbHOCTH

1. deiicTBuTenbHbie yncia (20 u)

Pacimirpenue MHOKECTBA HATypaJIbHBIX YHUCEN 0
MHO’KECTBA LIEJIBIX, MHOXECTBA LENbIX YHUCEN N0
MHO>KECTBA PAaLlMOHAIBHBIX. PallMOHaIbHOE 4YUCIIO
KaK OTHOLIEHHE M/N , rle m - Leloe Yucio, a N -
HaTypaJIbHOE YHCIIO.

CremneHs ¢ LeIbIM [T0Ka3aTeIeM.

KBangparuslli kopeHb u3 uucia. KopeHs Tperbei
CTCIICHM.

[lonsarue o0 umppaunmoHanbHOM umcie. Mpparuo-
HATTLHOCTH YKCIa V2 H HECOM3MEPUMOCTh CTOPOHbI

154 aroHaan KBaJpara. HecsaTuunbie
MPUOJIMIKEHUS HPPAITMOHATILHBIX YHCEI.
MHOKECTBO JNEUCTBUTECIBLHBIX qucel,

[IPEJICTABICHUE JICHCTBUTEIbHBIX YHUCENI B BHJIE
0ECKOHEUHBIX JCCATUYHBIX apobel. CpaBHEHHE
ICHCTBUTEIIBHBIX YHCEIL.

B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
NICIICTBUTEIbHBIMU 4uClIaMu U TOYKAMH
KOOPJAMHATHOM NIPSAMOM. UMCIIOBBIE NPOMEXKYTKHU:
WHTEPBAJl, OTPE30K, JIy4d

OnucpIBaTh MHOXECTBO LENBIX YHCEI, MHOXECTBO
PALMOHAIBHBIX YHCEN, COOTHOLICHHE MEXAY AITUMH
MHOXECTBAMHU.

CpaBHUBaTHh U YNOPSJA0YMBATH PALUOHAIHHBIC
q1CIa, BBIMOJHATH BBIYUCICHHUS C palMOHAIBHBIMU
YHCIIaMH, BBIYMCJIATH 3HAYCHUS CTENCHEH C IIebIM
[I0Ka3aTeJIeM.

®opMyIHpOBATh ONpEAEICHUE KBAaIPATHOTO KOPHS
w3 uncia. Menoab3oBath rpaduk GyHKmEn y = \X
Ul HaXOXKJICHUS KBaJIPaTHBIX KOpHEH. BBIYHCIATH)

TOYHbIE U  NPUOJMKEHHbIE 3HAUEHUS] KOpHEH,
UCMONb3yss OpU  HEOOXOAMMOCTH  KaJbKYJSATOD;
[IPOBOJIUTH OLIEHKY KBaJPAaTHBIX KOPHEH.

®opMyJIMpOBaTh  ONpEACICHUE KOpPHSA  TpeThel

CTEIIEHH; HAXOJWUTh 3HAYEHUS KyOMUECKUX KOpHEW,
P HEOOXOIUMOCTH UCIIOJIb3Ys KAJIBKYJISATOP.
IIpuBoauTL IpUMEpPBl HPPALMOHAIBHBIX  YHCEIN;
PAaCmoO3HABATb pAlMOHAJIbHBIE M HPPALUOHAIBHBIC
qrcia; M300paxaTh 4YuciIa TOYKAMU KOOPJIMHATHOU
[PSIMOU.

Haxoauthb fecsiTuuHble NPUOIMAKEHUS PALlMOHAIBHBIX
W HUppalMOHAIBHBIX  4YHCEI; CpPaBHHUBATb U
YIIOPSAI0YMBATh JCHCTBUTEIbHBIC YNCIA.
OnucbIBaTh MHOXECTBO ACHCTBUTEIBHBIX YHCEN.
Hcnosb30BaTh B MMCbMEHHON MaTEMaTUYECKON peyn
0003HaueHMsI U Tpapuueckue N300pakeHHs YUCIOBBIX|
MHOECTB, TEOPETUKO-MHOKECTBEHHYIO CHUMBOJIUKY

2. U3mepeHnusi, npudam:keHus, oneHku (12 u)

[TpubnnxeHHOe 3HaueHHE BEJIUYMHBI, TOYHOCTb
PpUOTMKEHUS. Pa3mepsl 00BEKTOB
OKpY’KaloIIero Mupa (OT 3JE€MEHTapHBIX YacTHI]
no BcenenHoil), UIMTENbHOCTh MNPOLECCOB B
OKpYXKarollleM Mupe. BplneneHue MHOXUTENS -
ctenienu 10 B 3anucu yucna.

[Tpukuaka v OLleHKa pe3yIbTaTOB BEIYUCICHUM

Haxoaurs, aHAJIU3UPOBATD, CONOCTABJIATH
YUCIIOBBIE XAPAKTEPUCTUKU OOBEKTOB OKPYKAIOIIETO
MUpa.

Hcnoab30BaTh 3amuch YUCEN B CTAaHIAPTHOM BHJIE
TUIST BBIpQXXEHHSI pPa3MepoB OOBEKTOB, JIUTEIBHOCTH
MMPOLECCOB B OKPYKAIOIIEM MHUPE.

CpaBHMBATh YHCIa W BEJIWYUHBI, 3alMCAaHHBIE C
HCIioJib30BaHueM cremnenn 10.

Hcnoan3oBaTh pa3Hble dbopMbI 3aMucy
MPUOJIMDKEHHBIX ~ 3HAUEHW; JelaTb  BBIBOABI O
TOYHOCTH TMPHUOIMKEHUS TIO 3alMHUCH TPUOIMKEHHOTO
3HAYEHUS.

BbInoIHATH BHIYUCIICHUS C pEaTbHBIMU JTAHHBIMU.
BhInoiHATL TPUKUIKY ©  OIEHKY pe3yJbTaToOB
BLEIUMCIICHU N

3. Benenne B aaredpy (15 u)




DykBeHHbIE  BBIp@KEHUs  (BBIp@XEHUS  C
nepeMeHHbIMH). UnciaoBoe 3HaueHne OyKBEHHOTO
BBIPAKCHUS. Jomnyctumslie 3HAYEHUs
nepeMeHHbIX. [logcTaHoBKa BhIpaKEHUN BMECTO
[IEPEMEHHBIX.

[IpeoOpa3oBanne OYKBEHHBIX BBIPQKCHUN HA
OCHOBE CBOWCTB apU(METUUECKHX JCHCTBUH.
PaBeHCTBO OYKBEHHBIX BBIpaKeHUH. TOXIECTBO

BbINOJIHATHL 3JIEMEHTapHBIC 3HAKOBO-CHMBOJINYECKHUE
neiicTBUs: NPUMEHATb OYKBBI Ui  O0O3HA4YEHUs

YHCeNT, U1 3alIUCH OOIMX YTBEPKICHHI; COCTABJISATH|
OyKBEHHBIC BBIPAKCHHS IO YCIOBUSM, 3aJaHHBIM|
CIIOBECHO, PHCYHKOM WITN 4epTEekKOM;
npeodpa3oBbIBATh  aNreOpanuecKue CyMMbl U
npou3BeaeHUS (BBINMOJIHATH IPHUBEICHUE MOJOOHBIX|
CllaraeMbIX,  PAcKpbITHE  CKOOOK,  YIpOIIEeHUE
MPOU3BEICHUN ).

BbIyucaSTh  YHMCIOBOE  3HAYeHHE  OyKBEHHOTO
BBIDAKCHUS;  HAXOAMTH  00JacTh  JOMYCTHMBIX|

3HAYECHUM IEPEMEHHBIX B BBIPAKECHUU

4. Muorouiens (54 u)

CTeneHb C HaTypaJIbHBIM IIOKa3aTelieM U €€
cBoiicTBa. OOHOWICHBI M MHOTOWICHBLI. CTEIICHD
MHOrowieHa. CloKeHue, BBIYUTaHUE, YMHOKEHUE
MHOTOUYJICHOB. dopMmyibl COKpAIIIEHHOTO
YMHOKEHHS: KBaJApaT CyMMBbI U KBaJpaT
pasHoctu. dopmyna  pa3HOCTH  KBaJapaToB.
[IpeoOpaszoBanue LIEJI0TO BBIPAKECHUS B
MHOTOWICH. PasjiokeHMe  MHOrowicHa  Ha
MHOKUTENIM: BBEIHECEHHE OOIIEro MHOXKHTEIA 3a
CKOOKH, TpYIIUPOBKAa, MNpPUMEHEHHE (QOpMyIT
COKpPAIICHHOTO YMHOXEHHUSI.

MHOrouieHsl ¢ OIHOM IepeMeHHo. Kopenbs MHO-
rowieHa. KBaapaTHBIM TpeXwieH, pa3ioKeHUE
KBaJPAaTHOTO TPEXUeHA HA MHOKHUTEIN

@opMyJIMpOBaTh, 3aNUCHIBATH B CUMBOJIMYECKOM
dopmMe U 00OCHOBBIBATH CBOWCTBA CTENEHU (|
HATypaJIbHBIM TIOKa3aTeleM; HNPHMEHSITb CBOMCTBA
CTENEHH Il  NIpeoOpa3oBaHUsl  BBIPAKEHUH U
BbIUMCIICHUH. BBINOJHATH AEMCTBHS ¢ MHOTOUJICHAMH.

BbIBOANTL (OPMYIBI  COKPALICHHOTO YMHOXCHUS,
NPUMEHATh UX B MNpPeoOpa3oBaHUSIX BBIPAKEHUU U
BbIUMCIICHUSIX.

BbInoHATH pas3ioXKeHHe MHOTOYJICHOB HA
MHOKUTEIH.

Pacnio3HaBaTh KBaJpaTHBIA TPEXUJCH, BbICHATH
BO3MO>KHOCTh pa3IoXKEeHUs Ha MHOKUTEIH,
NpeACTABJSATh KBAJPATHBIA TpPeXWwIeH B  BHJIE

[MPOU3BEICHHUS JINHENHBIX MHOKHUTEIIEH.
I[IpuMeHATH pa3auvHble (POPMBI CAMOKOHTPOJIS TPHU
BBIIIOJTHEHUH ITpeoOpa3oBaHUM

5. Anreopany

eckue apoou (30 u)

AnreOpanyeckass ApoOb. (OCHOBHOE CBOWCTBO
anreOpanyeckoit apobu. CokpaiieHue poOeit.
CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOKCHHEC, OCJICHUC
anreOpanyeckux apobeil. CreneHbp ¢ LEIBIM
nokasaTreleM M ee CBOHCTBa. PannoHambHBIE
BBIPKECHUS u ux npeoOpa3oBaHuUs.
JloKa3aTenbCcTBO TOKIECTB

®opmyanpoBaTh OCHOBHOE CBOMCTBO
anreOpanyeckoil JpoOM W NPHUMEHAATH €ro JJis
peoOpa3oBaHus JpoOeil.

BbINOJIHATH ACHCTBUS C aJ'Il"e6paI/I‘leCKI/IMI/I I[pO6$IMI/I.
HpeIlCTaB.TIﬂTL OcJI0C BBIPpAXKCHUC B BHUJIC
MHOI'O4JICHA, I[pO6H0€ - B BUIC OTHOIICHH

MHOTOUJICHOB; IOKa3hIBaTh TOXK/IECTBA.
DopMyIMPOBATH OINPEIEICHUE CTENEHU C UEIbIM
rnokasareieM. @DopMyJaHpPOBaTh, 3aNUCHIBATHL B
CUMBOJINYECKOMN dhopme n WLIIOCTPUPOBATH
[IPUMEPAMHU CBOKCTBA CTEIIEHU C LIEIBbIM ITOKA3aTelIeM;
NMPUMEHSIThL CBOMCTBA CTEMEHU JUIsl MpeoOpa3oBaHUs
BBIPAYKCHHUI U BBIYUCIIEHUN

6. KBagparubie kopuu (26 u)

[loHATHS KBaJIpaTHOTO KOPHs, apu(PpMETHIECKOTO
KBaJpPAaTHOTO KOpHS. YpaBHeHHE BHaa X2 a.
CaolicTBa apupMeTHUECKIX KBAaJIPATHBIX KOPHEH:
KOPEHb U3 IIPOU3BEICHUSA 4YacTHOIO, CTEICHHU;
TOXKIECTBA (\/5)2 = a, tae a >0, |a]. [Ipumenenue
CBOMCTB apu(METHUYECKHX KBaJApaTHBIX KOpHENl
Ui IpeoOpa3oBaHusl YMCIIOBBIX BBIPAKEHUH U

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAJAPATHBIX

KOpHEH; TNPUMEHAAITb WX Ui MpeoOpa3oBaHUs
BHIDQKCHNUM, BbIYMCAATHL 3HAUYCHUS BBIPAXKCHUMN,
CcoAepKaIINX KBaJ[paTHbIE  KOPHU; BbIPakKaTh

MepeMEHHbIE U3
dbopmy.
HceeoBaTh ypaBHEHHE BULA X° = q; HAXOAUTb TOU-
HbIC 1 TPUOIIKEHHBIE KOpHH Tipr @ > 0

TCOMCTPHUICCKUX U (I)I/ISI/I‘-ICCKI/IX




BEIUMCIICHUN

7. YpaBHeHnus ¢ oxHoi nepemenHoii (46 u)

YpaBHenue ¢ onHoM nepeMeHHol. KopeHb
YpaBHEHUS.
CBolCTBa YUCJIOBBIX PABEHCTB. PaBHOCHIBLHOCTD
YpaBHEHUU.

JluneitHoe ypaBHEHHE.
CBOSIINXCS K JIMHEHHBIM.
KBanparHoe ypaBHeHue. HemosHble KBajgpaTHbIE

Pemienne ypaBHEHUH,

ypaBHeHus. Dopmyna KOpHEH KBaApaTHOIO
YpaBHECHUS. Teopema Buera. Pemenue
YpaBHEHUH,  CBOJALIMXCA K  KBaJpPaTHBIM.
brkBaspaTHOE ypaBHEHHUE.

[IpuMepepl pemieHus ypaBHEHUW TpeTbed U
YETBEPTOU CTEIICHU pa3IokKEHUEM Ha
MHOKHUTEIH.

Penienne 1poOHO-paIMOHAIBHBIX YPaBHEHUIA.
PemeHne TEKCTOBBIX 3a7ad  alreOpandecKuMm
cnocoOoM

Pacno3HaBaTh JMHEWHBIC W KBaJpaTHBIC ypPaBHCHUS,
[[eJIbIe ¥ IPOOHBIC ypaBHEHUSI.

PemaThb JTUHEHHBIC, KBAJIpaTHBIC YPAaBHEHHs, a TaKKe
VpaBHEHHUS, CBOIAIIMECS K HHUM; pemaTh IpOOHO-
panroHaIbHBIC YPaBHEHHUSI.

HccienoBaTh KBaJgpaTHBIC YPaBHEHUS IO THUCKPUMU-
HaHTY 1 KO3 PUIIUCHTAM.

PemiaTh ~ TEKCTOBBIE  3agadyd  anreOpandecKum
CIIOCOOOM: TEPEXOJIUTh OT CIOBECHOH (HOPMYITHPOBKU
YCIIOBHS 3a/aud K anreOpandeckod MOJeNnu IyTeM
COCTAaBJICHUSI  YpaBHEHHs; pemarb COCTaBICHHOE
YpaBHCHHEC; HHTEPNPETHPOBATH PE3YJIbTAT

8. CucrteMnl

ypaBHeHuii (36 u)

YpaBHeHHE C AByMs mepeMeHHbIMH. JIuHeitHoe
yYpaBHEHUE C AByMs NepeMeHHbIMH. [Ipumepsl
pEILIEHUS] yPaBHEHUH B LIEJIBIX YHCIIAX.

CucremMa ypaBHEHHUH C JBYMS IE€PEMEHHBIMHU.
PaBHOCMIIBHOCTE cHuCTeM ypaBHeHuH. Cucrema
BYX  JIMHEMHBIX  YpaBHEHHMM C  JByMs
[IEPEMEHHBIMHU;  PCIICHHE  IIOACTAHOBKOM U
CIIOKE€HHEM. PerieHue cucreM IByX ypaBHEHUH,
OJHO U3 KOTOPBIX JMHEHHOE, a IpPYyroe BTOPOH
CTEIICHU. ITpumepsr peuieHus CUCTEM
HEJIMHENHBIX YPaBHCHUM.

PemeHne TeKCTOBBIX 3a/1a4 aJlreOpanvyeckuM CIo-
cOOOM.

JlekapToBbl ~ KOOpPAMHAaTBI ~ Ha  IUIOCKOCTH.
['paguueckas MHTEpIpeTaluss YpaBHEHUS C
IBYMsI IEPEMEHHBIMHU.

['padux  nuUHEHHOro ypaBHEHUS C  JIByMs

MEePEMEHHBIMH, YTJIIOBON KO3()QUIMEHT MpsMOii;
YCIOBUE MAPAIEIbHOCTH IPSMBIX.

['paduku mpocTelmMX HETUHEHWHBIX YpaBHEHUUN
(mapaboda, runep0oia, OKpYKHOCTb).
['paduyeckas HWHTEpIpeTanus
YPaBHEHUH C IBYMsI IEPEMEHHBIMU

CHUCTCMBI

Onpene.lme, SABJIACTCS JIM I1apa YU CCJI pCIICHUCM daH
HOI'0O YpaBHCHHA C ABYMS IICPCMCHHBIMU, NMPUBOAUTD|

[IPUMEPBI peleHus YPaBHEHUN c IBYMsI
[IEPEMEHHBIMHU.

Pemate 3anaun, anreOpandeckoil MOAEIbIO KOTOPBIX
ABJISICTCS.  YPABHEHUE C  JABYMsI  IIEPEMEHHBIMU;
HAXOIMTh LIeJIbIe pelIeHHs ITyTeM nepedopa.

Pemiate cucTteMbl JBYX YpaBHEHMH C  JByMs
[IEPEMEHHBIMU, YKa3aHHBIE B CONECPKAHUU.

Pematb  TekcTOBble  3aJaud  anreOpanydyecKkum

CrOCOOOM: MEPEXOUTh OT CIOBECHOH (HOPMYIHPOBKU
YCIOBHS 3alaud K anreOpandeckod MOJENIU IyTeM
COCTaBJICHUSA CUCTEMBI YPaBHEHUMU; pemiatb
COCTaBJICHHYIO CUCTEMY YpaBHEHUH; UH-
TEPIIPETUPOBATH PE3YNIbTAT.

Crpoutb rpaduky ypaBHEHUH C IByMS IEPEMEHHBIMH.
Koncrpyuposarn JKBUBAJICHTHBIC pedeBble
BBICKA3bIBAaHUS C MCIIOJIB30BAHUEM alre0pandyeckoro u
[EOMETPUYECKOIO A3BIKOB.

Pemiate 1 Mcciei0BaThb YpPaBHEHHS U CHCTEMBI
YpaBHEHHMI Ha OCHOBE (YHKIHOHAIBHO-TpapUUecKhX
[IPEICTABICHUI YpaBHEHNUN

9. HepaBencrBa (24 u)




UucioBble HEPAaBEHCTBA U UX CBOMCTBA.

HepaseHncTBo c OJIHOU [IEPEMEHHOM.
PaBHOCHJIBHOCTB HEPaBEHCTB. JInneiinbie
HEpaBEHCTBA C OAHOW nepemeHHoM. KBangparHsie
HEPABEHCTBA.
CucreMbl JIMHEHHBIX HEPABEHCTB C  OJHOM
MepeMEeHHON

@opMyJIMPOBATh CBOWMCTBA YHCJIOBBIX HEPABEHCTB,
WIIOCTPUPOBATH WX HA KOOPAMHATHOW IPSAMOMU,
OKA3bIBATh aNreOpanyecky; MPUMEHSATh CBOICTBA
HEPaBEHCTB IIPU PEILICHUU 3a1a4.

PacnozHaBaTh JIMHEHHBIC U KBaJIPaTHBIC HEPABEHCTBA.
PemaTe JIMHEIHBIE HEPABEHCTBA, CUCTEMBI JIMHEMHBIX
HEPAaBEHCTB. PemaTh KBaJpaTHbIE HEPABEHCTBA HA

OCHOBE Tpa)UIeCKUX MPEICTABICHHIA

10. 3aBucumocTu Mexay Bemnunnamu (13 u)

3aBUCHMOCTH MEXK/y BETMUNHAMHU.
[TpencraBnenue 3aBHCHUMOCTCH MEXTY
BeIMYMHAMU B BUjae (Gopmyl. BeraucieHus 1o
dbopmynam.

[IpsiMasi ~ TPOMOPIMOHANBHAS  3aBUCHUMOCTb:
3a/1aHne dbopmyIoi, K03 duUIIeHT|
pPOMOPIIMOHATBHOCTH;  CBOWCTBA.  IIpuMepsl
[IPSIMO MPOIOPLIMOHATIBHBIX 3aBUCHMOCTEN.
OOpaTtHass  MPOMOPIMOHAILHAS ~ 3aBUCUMOCTb:
3amanue ¢Gopmynoi, kodddumment obpaTHOU
POMOPIMOHATBHOCTH;  CBOWCTBA.  IIpuMepsl
00paTHBIX MPOTOPIIUOHATBHBIX 3aBUCUMOCTEH.
PerieHrie 3a71a4 Ha MPSIMYO MPOMOPIHOHATBHYIO
1 00paTHYIO MPOMOPIHOHATBHYIO 3aBUCHMOCTH

CoctaBisiTb (OpMYJbl, BBIPAKAIOIINE 3aBUCUMOCTHU
MEXKy BEIMYMHAMHE, BRIYHCJIATH 110 Popmymnam.
Pacno3zHaBaTh npsiMyto U 00paTHYIO MPONOPIUOHATb-
HbIE 3aBHCHUMOCTHU. PemiaTb TEKCTOBBIE 3a/lauyd Ha
[PSIMYIO u o0OpaTHy0 MPOIMOPLHOHANIbHBIE
3aBUCUMOCTH (B TOM YHUCJIE C KOHTEKCTOM U3 CMEKHBIX
TUCITUILINH, U3 PeajbHOU KU3HH)

11. YncaoBsie pynkuun (75 u)

[Tonstne ¢ynakuun. OOMacTh ompeneneHus u
MHOXeCcTBO  3HaueHMM  ¢QyHkiuu. CrocoObl
3amanus pyaknun. 'paduk ¢ynkmmm. CoiicTa
byHKIIMK, WX OTOOpaxkeHHMe Ha Tpaduke:
BO3pacTaHWe U yObIBaHWE (DYHKIUH, HYIH
GyHKLIMU, CcOXpaHeHHWe 3Haka. UreHue W
noctpoeHue rpadukoB QpyHKIUH.

[Ipumepsl rpapuKoB 3aBUCUMOCTEN,
OTpaKaIOIIUX peanbHbIE MPOIECCHI.

@DyHKIMY, ONMUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO
PONOPLHUOHATIBHBIE 3aBUCUMOCTH, X Tpa(UKH.
Jluneitnas @yHkuus, ee rpaguk U CBONCTBA.
KBanpatuunas QyHKIus, ee rpaguk U CBOMCTBA.
CreneHHbIC byHKIMH ~ C HaTypaJbHbIMU
nokaszareasiMu 2 M 3, ux rpaduku M CBOMCTBA.

[pacduku Gysxmmii y = vVx, y=3x, y = x|

BeryucasTe 3HAYCHUS byHKINH, 3aJaHHBIX
dbopmynamu (Mpu  HEOOXOAWMOCTH HMCHOJIb30BATH
KaJIbKYJSTOP);  COCTABJSATH  TaOJNWIBI  3HAYCHUUN
GbyHKITHIA.

Ctpouth 10 ToukaM rpaguku GyHKIHME. ONuChIBATH|
cBoOWcTBa (YHKIIMM Ha OCHOBE €€ TIpaduiyeckoro
[IpE/ICTaBICHHUS.

MoaenupoBaTh pealbHbIEe 3aBUCHUMOCTH (hopmynamu
u  rpapukamMu. Ywmrarh  rpaduKud  peaNbHbBIX
3aBUCUMOCTEN.

Hcnoab3oBaTh (YHKIIMOHATBHYIO CHMBOIUKY JUIS
3allUCU  pa3HOOOpa3HbIX  (AKTOB, CBSI3aHHBIX C
paccMaTpuBaeMbIMH  (DYHKIUSMH, oOOOTamas OIbIT|
BBIIIOJTHEHHUSI ~ 3HAKOBO-CUMBOJIMYECKUX  JEHCTBUM.
CTpouth peueBble KOHCTPYKLIUU C HMCHOJIb30BAHHEM
(YHKIIMOHATBEHON TEPMHUHOJIOTHH.

Hcnoab30BaTh KOMIBIOTEPHBIE MPOTPAMMBI ISl T10-
cTpoeHust TpadukoB (QYHKIMHN, a7 HCCIEIOBaAHUS
MOJIOKEHNS Ha KOOPAMHATHOM IJIOCKOCTH TpadUKOB

byHKIHHA B 3aBUCUMOCTH oT 3HAYEHU N
K03 PHUIMEHTOB, BXOASIINX B (OPMYITY.
PacnosnaBatb BU/IBI H3y4aeMbIX GyHKIHIA.
IlokasbiBaTh

CXEMaTU4YECKH  MOJOKEHHE  Ha  KOOPJAMHATHOU

[JIOCKOCTH I})a(l)I/IKOB GyHKIWMIA BUAa y=kx, y = kx + b,
2

y=X", y2 = ax", ,

y=ax" + ¢, y = ax* + bxt ¢ B 3aBUCHMOCTH OT

3HaYeHUI K0d()(PUIMEHTOB, BXOASIIUX B POPMYIIBL.




Ctpouthb rpaduku u3ydaeMbiX (PyHKIUH; ONMCHIBAThH
X CBOMCTBa

12. YncsioBble MOC/IeA0BaTEILHOCTH. Apu(pMeTHYeCKAsI H TeoMeTpuyecKas nporpeccun (24 u)

[TousiTue YHCIIOBOM MOCJIeIOBATEIBHOCTH.
3amaHue  TMOCIIEAOBAaTEILHOCTH  PEKYPPEHTHOMH|
dbopmyroit u popMyIoi N-ro wieHa.

ApudmeTnaeckas u reoMeTpuyeckas
[IPOTPECCHM. dopMyiibl n-ro YJIeHa|
apuMeTHIECKOM 51 reOMETPUYECKOH
[POrpecCUil, CyMMbl IEPBbIX J  YJICHOB.
N300pakeHne  4WICHOB  apu(METHYeCKOr U
reOMETPUUYECKON porpeccuit TOYKaMHU
KOOPAMHATHOW  IUIOCKOCTH.  JIMHEWHBIN U

PKCIIOHEHIUATHHBIN POCT. CrnoxxHbIC IIPOLCHTEI

[IpuMeHSITH UHAEKCHBbIE 0003HAYCHHS, CTPOUTD peye-
BbIC BBICKA3bIBAHUS C UCIIOJIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C TIOHATHEM IOCIEA0BATEIIBHOCTH.
BoIuucjaaTh 4ieHBI ITOCISIOBATESIILHOCTEH, 3aJaHHBIX
dbopMysI0ii N-ro YieHa WKW PEeKYPPEeHTHOU (GopMyIIOH.
YcraHaBJAMBAaTHL 3aKOHOMEPHOCTH B IMOCTPOCHUU
[IOCJICIOBATEJIbHOCTH,  €CJIM  M3BECTHBI  IIEpPBbIE
HECKOJBKO ee  wieHoB. HM300paxkaTrh  WiCHbI
[IOCJIEIOBATEIbHOCT TOYKAMM HA KOOPJAMHATHOMN
[JIOCKOCTH.

PacnozHaBaTh apupMeTH4ecKyl0 U reOMETPUUECKYIO
MPOTPECCUU  TPH  Pa3HBIX  Croco0ax  3aJaHus.
BbpiBOAUTH Ha OCHOBE J0Ka3aTEIbHBIX PacCyXICHUU
dopMynel  00mIETO  YiIeHA ~ apUPMETHUECKOH U
F€OMETPUUYECKOM MPOTPEecCUid, CyMMBbl TNEPBBIX I
YJICHOB apU(PMETUYECKOH M TEeOMETPUYECKOH Ipo-
rpeccuii; pemiatb 3aJa4d C MCIOJIb30BAaHUEM 3THUX

dbopmy.

PaccmaTpuBaTh NpUMEpHI U3 PEAIbHOM JKU3HU, UILTIO-
CTPUPYIOIIME  W3MEHCHHE B  apu(METHUYECKOM
POrPeCcCUd, B  TCOMETPHYECKOW  MPOTPECCHUHU;
n300paxaTh COOTBETCTBYIOIIINE 3aBUCHMOCTH|
rpauvecKy.

Pemiatn 3ala4i Ha CJIOKHBIC NPOUCHTHLI, B TOM YHCJIC
3aa4d M3 peaJbHOW NPAKTHKH (C HMCIOJIb30BAaHHEM|
KAJIbKYJISTOPA)

13. Onucarensnas craructuka (11 »)

[lpencraBieHue JaHHBIX B BUjAE  Tabuul,
nuarpamm, rpagukos. CinydaifHas ”3MEHYUBOCTb.
Cratuctuueckue XapaKTEPUCTUKU Habopa
aHHBIX: cpefHee apu(MeTHYecKoe, MeAHaHa,
HauOoJplllee M HAaUMEHbLIee 3HAYEHUs, pa3Mmax.
[IpencraBnenue o BEIOOPOUYHOM HCCIIEI0OBAHUN

M3Biaekarh WHPOpPMAIMIO U3 TaONUIl W AHArPaMM,
BBLINOJIHATH BLIYUCIIEHUS

M0 TaOMMYHBIM JaHHBIM. OnpeaessiTh Mo JUarpaMmam
HauOoJIbIINE W HAaWMEHbIIINE JaHHbIC, CPABHHMBATh
BEJITUYHHEI.

[IpeacraBasaTs wuHbOpMaNMIO B BHAE TaOWII,
CTONMOYATBIX M KPYTrOBBIX AMAarpaMM, B TOM YHCIE C
MOMOIIIBIO KOMITBIOTEPHBIX MPOTPAMM.

[IpuBOAMTHL MPUMEPHI YUCIOBBIX JAHHBIX (II€Ha, POCT,
BpeMsi Ha JIOpOry U T. J.), HAXOAUTh CpeIHEe
apruMeTHUECKOe, pa3Max YHCIOBBIX HAOOPOB.
[IpuBoauTH COJIepKaTeIbHBIC MIPUMEPHI
MCIIOJIb30BAHUS CPEIHUX JUIsl ONMCAHUS JaHHBIX
(YpoBEeHBb BOJBI B BOJIOEME, CIIOPTUBHBIC MOKA3aTelH,
OnpeJieJICHUE TPAaHUIl KIMMATUUECKUX 30H)

14. Cayuaiinblie COOBITHSI H BEPOSITHOCTH (8 u)

[loHATHE O CIay4alHOM OIBITE W CIy4aHOM
coObiTu. Yacrora  cimyyallHOro  COOBITHS.
CraTtucTu4ecKkuii MIOAXO0J K ITOHATHUIO
BEPOSITHOCTH. BepOsATHOCTH MPOTHUBOITOIOKHBIX

coObiThii.  JlocTOBEpHBIE W HEBO3MOXKHBIE

IIpoBoanTh ClIy4aiiHbIe AKCIIEPUMEHTHI,
MHTEPIIPETUPOBATH UX PE3YIbTATHI.

BbluucasaTh ~ 4acTOTy  CiIydyaifHOro  COOBITHS;
OLICHMBATh BEPOSITHOCTH C IOMOUIBIO  YacCTOTHI,
[10JIyYE€HHOU ONBITHBIM ITyTEM.




COOBITHS. PaBHOBO3MOXKHOCTH COOBITUH.
Kitaccuueckoe ornpeneneHue BEposiTHOCTU

Pemiats, 3amaun  Ha HaXOXIECHHE BEPOATHOCTEH
COOBITHI.
I[IpuBoAMTH TIpUMEPHI  CIy4YalWHBIX COOBITUH, B

JACTHOCTH JOCTOBEPHBIX M HEBO3MOXHBIX COOBITHH,
MaJOBEPOATHBIX cOoObITUH. IIpuBOAMTBL MpUMEpHI
PaBHOBEPOSTHBIX COOBITUI

15. DaemenTbl KoMOuHaATOPUKH (5 ©)

Pemrenne KOMOMHATOPHBIX 3aaad  mepedopom
BAPUAHTOB. Komb6unaropHoe MIPaBUIIO
yMHOKeHUs. [lepecTaHOBKH U (akTOpHai

BbINOJIHATL epeOOp BCEX BO3MOXKHBIX BapHAHTOB
TSI TIepecueTa 00bEKTOB MM KOMOWHAITUH.
[puMeHATh TPAaBUIO KOMOMHATOPHOTO YMHOKEHHUSI
JJId pCIICHUA 3aJa4 Ha HAXOXKACHHUC 4YHCiia 00BEKTOB
WM KOMOWHAIMK  (IMaroHaJ  MHOTOYTOJIbHHUKA,
PYKOIIOXATHs, YUCIO KOIOB, IHU(POB, Mapoyied u T.
n.). PacnosHaBarh 3amaud Ha OMNpPEICICHUE YHUCIA)
[ICPCCTAaHOBOK nu BBITIOJIHATH COOTBCTCTBYIOIIHEC
BBIYKCIICHUSL.

Pemath 3a7audl Ha BBIYMCIICHUEC BEPOSTHOCTH C
pUMEHEHHEM KOMOWHATOPHKH

16. MHo:kecTBa. DJIeMEeHTHI JIOTUKH (I 1)

MHOK€ECTBO, 3JIEMEHT MHOXKECTBA. 3aJlaHUE MHO-
YKECTB [IEPEUYUCICHUEM 3JIEMEHTOB,
XapaKTEPUCTUYECKUM CBOMCTBOM. CTaHIapTHBIC
0003HaYeHHs] 4YMUCIOBBIX MHOXecTB. [lycroe
MHOXECTBO M ero obo3HaueHue. [lonMHOXKeCTBO.
OObenuHEHNE U TepeceyeHre MHOMKECTB, pa3-
HOCTb MHOKECTB.

[loHATMS O pPaBHOCWIBHOCTH,  CJIEJOBAaHUH,
YIIOTpeOJICHHE JIOTHYECKUX CBSI30K eCi ..., Mo ...,
B MOM U mMOAbKO mom caydae. Jlornueckue
CBSI3KM U, UIU

[IpuBOAMTHL TpUMEPHl KOHEYHBIX U OECKOHEYHBIX
MHOXECTB. Haxomuth oObeIMHEHHWE M TepeceueHue
MHOkKECTB.  [IpUBOAMTBH  NpUMEpPHl  HECIOKHBIX
KJ1acCU(PUKALIHA.

Hcnoab3oBath TEOPETHUKO-MHOKECTBEHHYIO
CUMBOJIUKY U SI3bIK MPH pEUICHUH 3a7ad B XOJe
M3y4YeHUs Pa3IuYHBIX Pa3eiioB Kypca.
NamocTpupoBaTh  MaTeMaTHYECKHUE TOHATHA U
yTBepKaeHus ipumepamu. Mcnosib30BaTh IpuMeEpsl U
KOHTPIIPUMEPHI B apTyMEHTAIUH.

KoncTpyupoBarb MaTeMaTUYeCKHE MPEIJIOKECHUS C
[MOMOIIBIO CBSI30K €CU ..., MO ..., 8 MOM U MOAbKO MOM
cnyuae, TOTUIECKUX CBSI30K U, UIU

\Pe3zepe epemenu -12 y

I'EOMETPUA
7-9 kaaccwl (2084)

OcHOBHOE coep:kaHue M0 TeMaM

XapaKkTepucTHKA OCHOBHBIX BHI0B y4eOHOM
NeATe1bHOCTH

1. IpsmbI

e u yriasl (15 y)

[IpsMOMi  yron, OCTpbIM UM TYyNOW
yriael. buccektpuca yria uo ee
CpolicTBa  yrjaoB C  HapauleIbHBIMU
[MEPIEHIUKYISIPHBIMA ~ CTOPOHAMH.
pacIoIOKEHUe  NIpsMBIX ~ Ha
[apaJUICIIbHBIE M NEPECEKAIOIINECs
[lepnengukynsapusle  mnpsmele.  TeopeMsbl

MapajuIeTbHOCTH u MEePIEHANKYISIPHOCT

Moi. CepeAMHHBIN TEPIICHIUKYIISIP K OTPE3KY.

Touka, npsmas, miockocTs. OTpe3oK, ayd. YTrodi.

pa3BepHYThI yroy. BepTukanbHble M CMEXHbIE
CBOWCTBO.

Bsaumuoe

IIJIOCKOCTH
MIpsIMBIE.

npsMbIX. [lepneHauKkynsip W HakIOHHas K Mps-

@opmMyIMpPOBaTh ONpPENEICHUs U WLIKCTPUPOBATH
[MOHATUS OTpe3Ka, Jyda; YyIia, IpsAMOro, OCTPOro,
TYHOTO W Pa3BEPHYTOTO YIJIOB; BEPTUKAJIBHBIX M|
CMEXHBIX YTJIOB; OMCCEKTPHUCHI yIJIa.
dopmyMpoBaTh onpeaeneHus napauieIbHbIX
MpsIMBIX; YIJIOB, OOpa30BaHHBIX MpPHU MEpeceyeHUn
IBYX napajuieIbHbIX PSIMBIX CEKYILEH;
[MEPIICHANKYISPHBIX MPSAMBIX; IEPHEHIUKYIApAa H
HAKJIOHHOM K TPsIMOil; CepeIMHHOrO MEepHeHINKYIIsIpa
K OTpE3Ky; pacmo3HaBaTh U H300paxkaTb UX HQ
yepTeKax U pUCYHKAX.

OO0BSICHATD, YTO TAKOE TEOMETPUYECKOE MECTO TOYCK,

YTJIBI,

U

0|
)51




['eomeTpuyeckoe MecTo Touek. MeToa reoMeTpu-
JecKUX MecT To4eK. CBOWCTBA OMCCEKTPHCHI yIiial
U CEpEIMHHOTO MEPHEeHIUKYIIAPA K OTPE3KY

NPUBOAUTH MPUMEPHI TEOMETPUUECKIX MECT TOUEK.
@opMyIMPOBATH AKCHOMY NapaJlJICIbHBIX MPSIMBIX.
@opmyaMpoBaTh U JA0Ka3bIBaThb  TEOPEMBI,
BBHIPAKAIOIINE CBOMCTBA BEPTHUKAIBHBIX U CMEXKHBIX
YIJIOB, CBOWCTBA U MPU3HAKH MAPAIUIEIbHBIX MPSMBIX,
0 CIMHCTBEHHOCTH TMEPIEHIUKYIsipa K NPsIMOM,
CBOICTBE TEPIECHANKYISIpa U HAKJIOHHOM, CBOMCTBAaX
OMCCEKTPUCHI yIJla U CEPEAMHHOTO MEePICHAUKYJIIApa K
OTpE3KY.

Pemiath 3a7auM Ha TMOCTPOEHUE, J10KA3aTEIbCTBO U
BbIUKCIICHNS. BbIIeJfATH B YCIOBUU 33/1a4U YCIOBUE U

3aKIII0YCHUE.
MPOBOUTH

paccyxnenns. ConocTaBsATh [OJYYEHHBIN pe3ybTaT
C YCIIOBHEM 3aJauu

Omnupasice Ha  yYCJIOBHE  3aj/lauH,
HE00X0IUMbIe J0Ka3aTeJbHbIE

2. TpeyroabHuku (65 u)

TpeyronbHuku. IIpsAMOYrosibHbIE, OCTPOYTOJIbHBIE
U TyNOYrOJbHbIE  TPEYrOJbHUKH.  BbicoTa,
MeanaHa, OuccekTpuca, cpenHsis JIUHUS
TPEYrOJIbHUKA. PaBHOOGeipeHHbIe u
PaBHOCTOPOHHUE TPEYrOJIbHUKH; CBOWCTBA W
[IPU3HAKY PAaBHOOEIPEHHOI'O TPEYroJIbHUKA.

[Ipu3Haku paBeHCTBA TPEYroJabHUKOB. lIpu3Haku
paBEHCTBAa  NPSAMOYIOJIBHBIX  TPEYTOJIBHUKOB.
HepaBenctBo  TpeyronbHuka.  COOTHOIICHUS
MEXYy CTOPOHAMM U YIVIAMH TPEYroOJIbHHKA.

CyMMa yrjoB TpeyrosibHUKa. BHemHue yriibr
TpPEyroJbHUKA, TEOpeMa O BHEUIHEM  yIJe
TpeyroipHuka. Teopema @aneca. IlogoGue
TPEYrOJIbHUKOB; KO3 pHUIIEHT no00us.

[Ipu3Haky Mo100Us TPEyroabHUKOB.

Teopema IIudaropa. Cunyc, KOCHHYC, TaHTEHC,
KOTAaHT€HC  OCTPOro  yria  IMpsIMOYTOJbHOTO
TpeyroibHuKa u yrios ot 0° 1o 180°; nmpuBeneHue
K ocTpoMy yriy. Pemenue npsSMOyrojibHbIX
TPEYroJbHUKOB. OCHOBHOE TPUIOHOMETPHUUYECKOE
TOXJ1ecTBO. DopMynbl, CBSA3BIBAIOLIME CHUHYC,
KOCHUHYC, TAHT'€HC, KOTAHI'€HC OJHOIO U TOrO K€
yrna.  PemeHue  TpeyroiabHHKOB:  TEOpeMa
KOCHHYCOB U TEOPEMA CUHYCOB.

3aMeuyaTelbHbIE TOYKHM TPEYTrOJIbHMKA: TOYKHU
[IEPECEUCHUs]  CEPEIUHHBIX  IEPIEHIUKYJISPOB,
OMCCEKTpPUC, MEJIMaH, BBICOT WU UX MPOJOIKEHUIN

@opMyJIMpoBaTh ONpEACICHUsI MPSIMOYIOJIbHOIO,
OCTPOYTOJBHOI0, TYHOYTOJIbHOTO, PaBHOOEIPEHHOTO,

PaBHOCTOPOHHETO TPCYroJIbHHUKOB, BBICOTHI,
MCIUAHBI, 6I/ICC6KTpI/ICH, CpG,Z[HCfI JIMHHUH
TPCYroJIbHUKA, pacCllo3HaBaTb U n306pamaTL HUX HQ

YepTe)Kax U PUCYHKAX.
DopMyIMPOBATH onpeaeneHue paBHBIX
TPEYrOJIbHUKOB, (OPMYJIUPOBATH U I0KA3BIBATH)
TCOPCMBI O IIPpHU3HaKaX PaBCHCTBA TPCYIrOJIbHUKOB.

OO0BbSACHATH U MJIIOCTPUPOBATH HEPABEHCTBO TpeE-

YT OJIbHUKA.
@opMyJIMpOBaTh U JA0KA3bIBATb TEOPEMBI O
CBOIICTBaX M  MpPU3HAKaX  PABHOOEAPEHHOIO

TPEYrOJIbHUKA, COOTHOLUEHUAX MEXKIY CTOpPOHaMH U
yIJIaMU TPEyrojbHHKA, CyMME YIJIOB TPEYrOJbHHKA,
BHEIIHEM YIJIE€ TPEYrOJIbHUKA, O CPENHEH JIMHHUU
TpPEeYroJbHUKA.

DopMyIMpPOBATH OmpeAcIeHUE MOTOOHBIX
TPEYTOJILHUKOB.

DopMyIHMpPOBATh U [A0Ka3bIBaTh TEOPEMBI O
MpU3HAKaX TMOJ00USI  TPEYroJIbHUKOB, TEOPEMY
daneca.

@opMyIMPOBATH ONPEICICHUS U HJLTIOCTPUPOBATD!
MOHITHUSI CHHYCA, KOCUHYCa, TAHT€HCA M KOTAaHTEeHCA]
OCTPOTO  yIJla MPSIMOYTOJBHOTO  TPEYroJIbHUKA.
BoiBoauTh GopMyIbl, Bbpaxaronie GyHKIUNA yria)
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA Y€Pe3 €ro CTOPOHHBI.
@opMyJIMPOBATH u J0Ka3bIBATh TEOpEMY
[Tugaropa.

@opmMyIMPOBATh OINPEJCICHUSI CUHYCAa, KOCHUHYCA,
TaHredca, Koramrenca yrios or 0° go  180°.
BoiBoauth GopMysibl, BeIpakarone GyHKIUN YTIOB
or 0° mo 180° uepe3s GYHKIMH OCTPBIX YIJIOB.
dopmyaupoBaTh U Pa3bACHATb  OCHOBHOE
TpHFOHOMeTqueCKOG TOXIACCTBO. HO 3HAYCHUAM|

OJTHOW  TPUTOHOMETPHYECKOW  (QYHKIMH  yria




MOKA3bIBATb TCOPEMBI CHHYCOB 1 KOCUHYCOB.

BBIYHCIATH 3HAYCHUS APYTUX TPUTOHOMETPHUYECKUX
¢bynkuuii  sroro  yria. @DopMyJHpOBaTHL U

@opMyJIMpPOBaTh U J0KA3bIBATb TEOPEMBI O TOUKAaX
repeceyeHust CepeaHHBIX MIEePIECHIUKYIISAPOB,
OMCCEKTpPUC, MEIMAH, BBICOT UM UX IPOAOJIKEHUH.
HccienqoBaTh CBONCTBA TPEYrojbHUKA C MOMOIILBIO
KOMIIBIOTEPHBIX IPOTPAMM.

Pemiath 3a7auu Ha NOCTPOEHHUE, OKA3aTEIbCTBO U
BbIUMCIICHMS. BbIIeJsiTh B yCIOBUM 33/1a4d yCIOBHE
1 3akioueHue. MoaeauMpoBaTh YCIOBUE 3aadyd C
[IOMOLIbI0 YEpTEeKa WIA pPUCYHKA, NPOBOAUTH
TOTIOTHUTEIbHBIE TIOCTPOEHUST B XOJE pEIICHHUS.
Onupasicb Ha JAaHHBIE YCIOBMS 3aJ]aud, MPOBOAUTH
HeoOxoauMmble paccyxkiaeHus. HMHTepnpernpoBaTh
[IOJIyUEHHBI pe3ylbTaT U CONOCTABIATH €ro C
YCIIOBUEM 3aj1auu

3. UerbipexyrojabHuku (20 u)

UetsipexyroapHuk. llapamnenorpamm, teopemsl o

CBOMCTBaX CTOPOH, YIJIOB W  JUaroHajieu
rapajuiesiorpaMma U €ro Npu3Haku.
[IpsIMOYTOJTBHUIK, Teopema 0 paBeHCTBE
nuaroHajiel mpsiMOYyroJibHHUKA.

PoMO0, TeopemMa 0 CBOMCTBE TMAarOHaNICH.
KBanpar.
Tpaneuus, cpeaHsst JINHUSI Tparneuu;

paBHOOEAPEHHAS TpaIeIHs

@opMyJIMPOBATh OIPEIEICHNAS I1apaJlIeIorpaMMa,
NpsMOYTOJIbHUKA, —KBajapara, pomOa, Tpamneuuy,
paBHOOEOPEHHOW W  TPSIMOYTOJBHOH  Tpamenwuu,
CpelHEH JIMHUM Tpameuuy; pacno3HaBaTb U
n300pakaTh UX Ha YyepTexax U pUCYHKaX.
@®opMyJIMpOBaTh U J0Ka3bIBAaThb TEOPEMBI O
CBOMCTBAX ¥  IPU3HAKaX  I[apajuelorpaMma,
pSMOYTOJIbHUKA, KBajjpaTa, poM0a, Tparnenuy.
MccaenoBarh CBOWCTBA YETHIPEXYTOJIBHUKOB C IIO-
MOILbIO KOMITBIOTEPHBIX IPOTPaMM.

Pemarb 3amaun Ha IOCTPOCHME, NOKA3aTEIbCTBO U
BbIUKCICHYU. MoaeaupoBaTh YCIOBUE 3aJauyd C
MOMOIIbI0 4YepTekKa WIM PHUCYHKA, MPOBOAMTH
JIOTIOJIHUTEIbHBIE TIOCTPOEHUS B XOJE PELICHHUS.
BoigensaTe Ha yeprexxe KOHQUIYpaluH, He-
00XOoAMMbIEe  JUIi  TpPOBENEHUs  OOOCHOBaHMIA
mormyeckux maroB peuieHus. UHTepnperupoBaTh
[OJIyYUEHHBI pe3ylbTaT M CONOCTABIATH €ro ¢
YCIIOBUEM 3a7a4u

4. MHoroyroabsHuku (10 u)

MHOroyroinpbHuK. BBIITyKible MHOIOYIOJIBHUKU.
[IpaBUIIBHBIE MHOTOYTOJIBHUKH. Teopema 0 cymme
YIJI0B BBITYKJIONO MHOIOYroJIbHMKaA. TeopeMa o
CyMMe BHEIITHUX YTJI0B BBIITYKJIOTO
MHOI'OYTOJIbHUKA

PacnozHaBaTh MHOTOYrOJbHUKH, (POPMYJIHPOBATH
OIIpeJIeJIEHUE U NPUBOIUTH IIPUMEPBI
MHOT'OYT'OJIbHUKOB.

@opMyJIMPOBaTh U A0Ka3bIBATh TEOPEMY O CyMMeE
YIJI0B BBIITYKJIOIO MHOTOYTOJIbHUKA.
HccienoBarb  CBOMCTBA  MHOTOYTOJIBHUKOB
[TOMOIIBIO0 KOMIIBIOTEPHBIX IPOTPAMM.

Pematn 3aa4du Ha J0Ka3aTeJIbCTBO MU BBIYUCICHHS.
MopenupoBaTb yCIOBUE 33Ja4d C IIOMOIIBIO
UCPTEIKA UK PUCYHKA, IPOBOAUTD JOINMOJTHUTCIIbHBIC
[OCTpOEHMsI B Xone peuieHus. HTepnpernpoBaTth
[MOJIyYEHHBIM pe3ylbTaT U COMOCTABJATH €r0 C

C

YCJIOBUCM 3ada4U




5. OkpyxHOCTb U KpYT (20 u)

OkpyxHocTh W Kpyr. lleHTp, pamuyc, auamerp.
Jlyra, xoppa. Cekrop, cerMmeHT. lleHTpasbHBbIi,
BIUCAHHBIM yroyl, BeJIMYMHA BIHMCAHHOTO YTJa.
B3aumHoOe pacriosnokeHue npsiMol U OKPYKHOCTH,

NBYX OKpykHocTel, KacarenbHass u cekymas k/@opMyjupoBaTh ¢ JA0Ka3bIBATh TEOPEMbl O
OKpPY>KHOCTH, UX CBOWCTBA. BIIMCAaHHBIX  yIWlaX,  yrjaX,  CBS3aHHBIX  C
Brucannble W ONWCaHHbIE MHOTOYTOJIbHUKH.OKPY>KHOCTBIO.
OKpy>KHOCTb, BHHUCaHHasT B TpeyrojibHuk, HMU300paxkaTh, pacno3HaBaTb U  ONHUCHIBATH
OKPY>XKHOCTb, OIMCAaHHAs OKOJIO TPEYroJIbHUKA.B3aUMHOE PACIIONIOKEHHE MIPSIMON U OKPY>KHOCTH.
Teopembl 0  cyliecTBOBaHHMU  OKpYyKHOCTH,U300paxkaTh U (GopMYJIMPOBATH ONPEICIICHUS BIU-
BIIUCAHHOM B TPEYrOJbHUK, W OKPYXHOCTH,CAHHBIX U  ONUCAHHBIX  MHOTOYTOJIBHHKOB |
OIMCAaHHOM OKOJIO TPEYroJIbHUKA. TPEYTOJIbHUKOB;  OKPYXXHOCTM,  BIMCaHHOH B
Brincanneie u OIHCaHHBIE OKPY)KHOCTHU[TPEYTOJIbHUK, M OKpPY>KHOCTH, OIMCAaHHOW OKOJIO
[IPaBUJIBHOI'O MHOTOYT OJIbHHKA. TPEYTrOJIbHUKA.
@DopMyJIbl U1 BBIYUCIECHUSI CTOPOHBI MPaBUILHOTO[OPMYIHPOBATHL U [10KA3bIBATh TEOPEMBI O
MHOTOYTI'OJIbHUKA; paauyca OKPYXHOCTH,BIIUCAHHON U OIHUCaHHOU OKPYKHOCTSX|
BIIMUCAHHOM B  MPaBWIbHBII  MHOTOYTOJIBHUK;TPEYTrOJbHUKA U MHOTOYTOJIbHHKA.
pammyca  OKPYXXHOCTH,  ommcaHHOH  okosoHcciaenoBaTh CBOWCTBAa KOH(DUTYpaLnii, CBA3aHHBIX C
MPaBIJIBHOTO MHOTOYTOJIbHHUKA OKPYXHOCTBIO, C  TOMOUIbIO  KOMIBIOTEPHBIX
[IPOrpPaMM.

DopMyJIMPOBATH ONPEACIICHUS MOHATUM, CBI3aHHBIX
C OKPY>XHOCTBIO, ICHTPAJIBHOI'O U BIIMCAHHOI'O YI'JIOB,
CeKylled M KacaTelbHOM K OKPYXHOCTH, YIJIOB,
CBSI3aHHBIX C OKPY)KHOCTBIO.

Pemiath 337a4M Ha MOCTPOEHUE, JOKA3aTEIbCTBO H
BbIUMCICHUS. MoaeJaupoBaTh YCIOBHE 3aJaudl C
MOMOIIBIO YEpTEeXKa WIM pPUCYHKA, MPOBOAUTD
JOINOJIHUTCIIBHBIC TMOCTPOCHUSA B XOJ€ PCLICHHA.
BoiaeasiTh Ha yepTexe KoH(puUTypammy,
HEOOXOAUMBIC ISl TPOBEACHUS OOOCHOBAHUHU JIO-
rMYECKUX [IaroB pemieHus. HWHTepnpeTHpoBaTh
MOJyYCHHBI pE3ylIbTaT M COMOCTABJIATH €ro ¢
YCJIOBHEM 331241

6. l'eomeTpuueckne npeodpazoBanus (10 u)

[lonsitue o paBeHcTBe uryp. [loHsTHE NBUKEHUS:
oceBas U LIEHTpaJIbHAsi CAMMETPHH, MapajlIeIbHbIN
nepeHoc, noBopot. [lonstue o nmompobun duryp u
TOMOTETUHU

O0LACHATEL H WLTKCTPUPOBATh MMOHATHUS
paBeHcTBa ¢uryp, nomodbus. CTpOMTbL paBHbIE H
CUMMETpPUYHbIE (PUTYPHI, BBIMOJHATD HapaieIbHbIN
[1EpEHOC U MOBOPOT.
HMccaenoBaTh CBOMCTBA [IBWIKEHHM C TOMOIIBIO
KOMITBIOTEPHBIX MTPOTrpamMM.
BbINOIHATL TPOEKTHl MO TEMaM TE€OMETPHYECKHUX|
MpeoOpa3oBaHUil Ha TIIOCKOCTH

7. IlocTpoeHus ¢ NOMOIIb

10 HUPKYJISl U JJUHEeHKHU (5 u)

[IocTpoeHHsI ¢ MOMOIIBIO HUPKYJISL U IMHEUKH

PemiaThb 3a/1a4i Ha TOCTPOEHUE C TOMOILIBIO IUPKYJIA
1 TUHEHKH.

Haxoauth yClIOBHS  CYLIECTBOBAaHHs  PEIICHMS,
BBITOJIHATE TOCTPOCHUE TOUYEK, HEOOXOJUMBIX s
[MOCTPOCHUSI MCKOMOM (urypsl. Jloka3biBaTh, 4TO
MOCTpOeHHass (urypa YIOBJIETBOPSET YCIOBHUSIM
3amaun (ompenessiTh YUCJIO PEIICHUN 3aJadyd IpH|

KaXX1O0M BO3MO>XHOM BBI60pC IlaHHLIX)

8. U3mepeHue reoMeTpu4ecKHX BeJIMYUH (25 y)




JlnuHa oTpe3ka.
MHOT'OYTI'OJIbHUKA.
PaccrossHue ot TOukM A0 mOpsmol. PaccrosHue
MEX1y MapajiebHbIMU IPSIMbIMHU.

JlJInHA OKPYXKHOCTH, YUCIIO 71, JJINHA YT OKPYXK-
HOCTH.

['pagycHas Mepa yrila, COOTBETCTBHE MEXIY)|
BEJIMYUHOM LEHTPAJIbHOIO yIJIA W JUIMHOW Iyru
OKPY>KHOCTH.

[lonstue iouaau IJIOCKUX buryp.
PaBHOCOCTABIEHHbIE W PaBHOBEIMKUE (DUTYDBI.
[Inomane IPSIMOYTOJIbHUKA. [Tnomann
rapajuiejiorpaMma, TPEYrojJbHUKA M Tpaneuuy
{ocHoBHBIE (opMyIbl). DOPMYIIBI, BBIPAXKAIOIINE
[UI0LIab TPEYTrOJIbHUKA 4Yepe3 ABE CTOPOHBI U
YroJl MEXIy HUMH, 4Yepe3 NEepUMETp U paauyc

Hmuna nomanoit. Ilepumerp

BIMCAaHHON  OKpyxHocTH; (opmymna ['epona.
[nomans MHOTOyrompHuKa. [lnomans kpyra u
wiomanab  cekropa.  COOTHOIIEHHE — MEX.Y|

[IOLIAISIMU TTOA00HBIX (PUTyp

O0bACHATH u WIJIIOCTPUPOBATH
[epUMETPA MHOTOYTOJIbHUKA.
DopMyJIMPOBATH ONPEICICHUS PACCTOSHUS MEXKIY)|
TOYKAMH, OT TOYKM [0  HPSAMOW,  MEXKAY|
[apajuieJIbHbIMU IPSIMBIMH.

@dopmMyMpoBaTh U O0BICHATH CBOWCTBA JJIUHBI,
palyCHOM MepBbI yria, IIOIIA IH.

DopMyJIMPOBATH COOTBETCTBUE MEKIY BEIWYMHOU
LIEHTPAJIbHOI'O YIJIA U JUIMHOW yTH OKPY’KHOCTH.
OO0BsICHAT, U WUIIOCTPHUPOBATH  IIOHATHS
PAaBHOBEJIMKUX U PABHOCOCTABICHHBIX QUTYP.
BbiBoauTh GOpMyNbl IIOMIAACH HPSIMOYTONbHUKA,
rapajieJorpaMma, TPEYroJlbHUKAa W Tpaneuuu, a
TaKkKe dbopmyiry, BBIPAXKAIOILYIO IJI0IIA/b
TPEYroJIbHUKAa 4Yepe3 JIBE€ CTOPOHBI M YIOJ MEXIY|
HUMU, JUIMHY OKPYXHOCTH, IUIOLIAJb Kpyra.
HaxoauTh miomags MHOTOYTOJIbHUKA pa30HeHHeM
HA TPEYTOJbHUKHU U YETHIPEX YT OJIbHUKH.
OO0bsICHATL U  MJJIIOCTPUPOBATH
rIomaael mogooHbIX Guryp.

PemiaTh 3a1a4n Ha BBIYUCIICHUE JIMHENHBIX BEJIMYMH,
[palyCHOM MEephl yrjla U IUIOU[aJe TPEyroJbHUKOB,
YETBIPEXYTOJIbHUKOB M MHOT'OYI'OJIbHUKOB, JIJTMHBI
OKPY>KHOCTH U IUIoaau Kpyra. Onupasich Ha JaHHbIE

ITOHSTHC

OTHOIICHUC

YCIOBUS 3a/1a4u, HAXOJIUTh BO3MO>KHOCTH
[IPUMEHECHHUS HEOOXOIUMBIX bopmy,
peoOpa3oBHIBATH bopMyIbL. Hcnoan3oBarth
dbopMynbl  Ansg OOOCHOBaHHUS  JOKa3aTEJbHBIX

paccyxJIeHui B XoJe pemeHns. UHTepnperupoBarhb
[TOJIyYEHHBIM pe3ylabTaT U CONMOCTABJIATHL €r0 C
YCJIOBUEM 3a1a4u

9. Koopaunarsi (10 u)

JlekapToBbl ~ KOOpJIWMHATBl ~ HA  IUIOCKOCTH.
YpaBHeHnue npsMoil. KoopanmHarel cepeauHbl
orpe3ka. Dopmylia pacCTOSHUS MEXKIY IBYMs
TOYKaMHM IJIOCKOCTU. Y pPaBHEHUE OKPYKHOCTH

OO0BbsICHATL U WUIIOCTPHPOBATH
IEKapTOBOM CHUCTEMBI KOOPIMUHAT.
BbiBoAMTH U HCHOJIB30BATH (POPMYJBI KOOPJUHAT

IIOHATHUEC

CEepeIMHBl OTPE3Ka, PACCTOSAHMUS MEXKIY ABYMs
TOYKAMH  IUIOCKOCTH, ypaBHEHUS NPSIMOM U
OKPY>KHOCTH.

BoInoHATH MMPOCKTbI IO TEMaM HCIOJIb30BaAHUSA
KOOPAWHATHOI'O MCTOAA IIpU PCHICHUHU 3aJa4d Ha
BBIYHMCJIICHHUA U TOKa3aTCIIbCTBa

10. BexTopsi (12 u)

Bekrop. [lnimHa (Monynb) BekTopa. PaBeHCTBO
BekTOpoB. KomumueapHsie BekTopsl. Koopannaarsl
BEKTOpa. YMHOXKEHHE BEKTOpPAa Ha 4YMCIIO, CyMMJ|
BEKTOPOB,  PA3JIOKEHHE BEKTOpa IO  JIBYM
HEKOJUIMHEAPHBIM ~ BEKTOpaM.  YIOJI  MEXAy
BekTOpaMu. CKaJIsipHOE MPOU3BEICHUE BEKTOPOB

®opmMyIMpPOBaTh ONPEIEICHUS U HILIIOCTPUPOBATH
MOHSATHS BEKTOpa, JUIMHBI (MOXyJsl) BEKTOpa,
KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB.
BoruucasaTs IIMHY ¥ KOOPAMHATHI BEKTOPA.
Haxoauthb yroia Mexay BEKTOPaMH.

BohInoaHATHL oniepariy Ha/l BEKTOPAMH.

BbInoIHATL TPOEKTH MO TEeMaM HCHOJIb30BaHUs
BEKTOPHOTO METOJla TpPHU PEIIeHWH 3a7ad  Ha

BBIYMCJICHHUA U J0Ka3aTCJIbCTBA

11. DeMeHTHI JIOTHKH (5 u)




Onpenenenne. AKCHOMBI U TeOpeMBI. Jloka3arelb-
cTBO. Jloka3arenbcTBO OT mpoTuBHOro. Teopema,
oOpatHast naHHoi. [Ipumep u KoOHTpHpUMeEp.

BocnpousBoauth  GopMynupoBKu
KOHCTPYHPOBAaTh HECJIOKHbIE

ONpEICIICHUN;
onpeeneHus

camMocTosITeNIbHO. BocnpousBoauTh (QopMyIHpPOBKU
W JI0Ka3aTelIbCTBA HM3YUYECHHBIX TEOPEM, NMPOBOAUTH

HCCIIO0KHBIC J0Ka3aTCIbCTBa

CaMOCTOATCJIIBHO,

CCbLIIATBCHA B XOIC 000CHOBaHMH Ha OIIpCACIICHNA,

TCOPCMbI, aKCHOMBI

Pe3zepe epemenu -11 y

7. Onucanue y4e0HO-METOAUYECKOT0 U MATEPHATbHO-TEXHMYECKOT0 o0ecnevyeHunst
00pa3oBaTe/IbHOI 1eATeJILHOCTH

OcHaleHre JesITeIbHOCTH OOy4YeHHMs MaTeMaThKe obOecrieuyuBaeTcs OMOIMOTEYHBIM (POHIIOM,
MEYATHBIMU TOCOOMSMHU, a Takke HHPOPMAIMOHHO-KOMMYHUKATUBHBIMU CPEICTBAMHU, JKpPaHHO-
3BYKOBBIMHU ITOCOOMSIMU, TEXHUYECKUMHU CPEICTBAMU OOYYCHUs, YUYCOHO-TPAKTUYCCKUM H y4eOHO-
1a00paTOPHBIM 000PYIOBAaHHEM.

B Oubmuoreunsii ¢oua Bxomaar CraHmaapT 1O MaTeMaTHKE, IMPUMEPHBIC MPOrpaMMBbl,
aBTOPCKHE TPOTPAMMBI, KOMIUICKTHl Y4€OHUKOB, pEKOMEH/I0BAHHBIX MHUHHCTEPCTBOM O00pa30BaHMS U
Hayku Poccuiickoii ®enepanuu, pabouue TeTpamu, IAUIAKTHYECKAE MAaTepUalibl, COOPHHUKHU
KOHTPOJBHBIX W CAaMOCTOSITEILHBIX pPa0OT, MPAKTUKYMBI IO PEIICHUIO 3aJlad, COOTBETCTBYIOIIHE
UCTIOJIB3yEMbIM KOMILICKTAM YYEOHUKOB; COOpHUKHM 3ajiaHuii, 00ECICYMBAIOIINX THATHOCTHKY W
KOHTPOJIb Ka4eCTBa OOYUYCHHS B COOTBETCTBHH C TPEOOBAHUSMHU K YPOBHIO IMOATOTOBKH BBITYCKHUKOB,
3aKkperuieHHbIMU B CTaHIapTe 1Mo MaTeMaTUKe; YICOHYIO JIUTEPATypy, HEOOXOAUMYIO JUISl IIOATOTOBKH
JIOKJIaJIOB, COOOIICHHUM, pedepaToB, TBOPUECKUX padOT.

B KOMIUIGKT TI€UaTHBIX TOCOOMI BKIIOYCHBI TaOJMIBI MO MaTeMaTHKe, B KOTOPBIX
MIPEJICTABJICHBI TIPAaBWJIA JACUCTBUM C YHCIAMU, TaOIHIIBI METPUUYECKUX MEp, OCHOBHBIC CBEACHHS O
IUIOCKUX U TMPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypaX, OCHOBHBIC MaTeMaTHUECKUE (DOPMYIIBI,
COOTHOIIICHHUS, 3aKOHBI, TPaQUKH (yHKITHIA.

WNudopmaniioHHble CpeacTBa OO0y4YeHHS — MYJIbTUMEIUWHBIE O00YyYaroliue MpPOrpaMMbl U
JNIEKTPOHHBIC Y4YeOHBIC W3JIaHUS, OPHCHTUPOBAHHBIE HA CHCTEMY JTUCTAHIIMOHHOTO OOYYCHHS,
HUMEIOIIUE MPOOIEMHO-TEMaTHYECKUI XapaKTep U OOECIeUnBAIOIINE TOTIOTHUTENbHBIC YCIOBUS IS
W3YYCHHS OTIENBHBIX TeM W pazjaenoB CraHmapra. DTH TMOCOOHS MPEIOCTABISIOT TEXHHYSCKYIO
BO3MOXXHOCTh TOCTPOEHHUSI CUCTEMBbI U UTOTOBOTO KOHTPOJIS YPOBHS MOATOTOBKH ydaluxcs (B TOM
guciie B (OpMe TECTOBOTO KOHTPOJIS), TMOCTPOCHHUS M HWCCIICIOBAHUS TEOMETPUUYCCKUX UYCPTEKEH,
rpadukoB QyHKUIUN, TPOBEACHUS YUCIOBBIX U BEPOSTHOCTHO-CTATUCTUYECKUX IKCIIEPUMEHTOB.
MunumanbHbII Habop yueOHOro 000py/10BaHuUs BKIIOUAET:

1. Bu6uoreunsblii pou

1.1. HopmarusHble nokymeHTHI: [IprMepHas IporpaMma OCHOBHOTO OOILEro 0Opa30BaHus MO
MateMatuke, [I1aHupyemble pe3yabTaThl OCBOEHHUS IIPOrPAMMbl OCHOBHOTO OOILEro 06pa30BaHus MO
MaTeMaTHKe.

1.2. ABropckue mporpaMmsl 1o Kypcam MaTeMaTHKH.

1.3. o reomerpuu ana 7-9 xnaccos — JI.C. Atanacsan u ap. M.: Ilpocsemenne, 2014, 2015.

1.1. T.B. Jlopodees, U. B. lllapsirun, C. 5. Cysoposa u ap. MartemaTuka 5 knace (M.:
[Ipocsemienue, 2016),

1.2. T.B. Jlopodees, U. B. lllapsirun, C. . Cysoposa u ap. MartemaTuka 6 knace (M.:
[Ipocsemienue, 2016),

1.3. T'.B. Jlopodees, C. 5.CyBoposa, E. A. Bymunosud u ap. Anre6pa 7 knacc (M.: IIpocsemenue,
2016),

1.4. T.B. Jlopodees, C. b.Cysoposa, E. A. Bymunosua u ap. Anrebpa 8 knacc (M.: IIpocsenienue,
2016),



1.5. T.B. Jlopodees, C. b.Cysoposa, E. A. Bymunosua u ap. Anrebpa 9 knacc (M.: Ilpocsenienue,
2016),

1.6. Yuebuble mocobus: paboune TeTpany, JUAAKTHIECKHE MaTepHabl, COOPHUKH KOHTPOIBHBIX
pabor.

1.7. Tlocobus myis NOATOTOBKM /WM IPOBEIECHHUS TOCYAAPCTBEHHOMN aTTECTALMK 110 MATEMATHKE 32
KypC OCHOBHOM IIKOJIBI.

1.8. Hayunas, HayuHo-nonyispHas, HCTOPUUECKAs JTUTEPATYpa.
1.9. Cnpaounsie noco6us (SHUMKIONEIUH, CJIOBAPH, CIIPABOYHUKY I10 MaTeMaTHKE H T.I1.).
1.10. Meroauyeckue nocoOus uisl yduTeIs.
2. [lIeuaTHbIE MOCOOHSA
2.1. Tabnuusl Mo MaTeMaTUKe 118 5—6 KJIaccoB, 110 anrebpe Ui 7-9 KIaccoB, 10 FeOMETPUHM s
7-9 Kj1accos.

2.2. TlopTpeThl BBLIAIOMIKUXCA JesATeIel MaTeMATUKH.
3. UndopmannoHHbie cpeacTBa

3.1. Mynprumenniinpie 00ydarolye IPOrpaMMbl M 3JIEKTPOHHBIE YUeOHBIE H3IAHUS [0 OCHOBHBIM
paszzenaM Kypca MaTeMaTHKU.

3.2. MHcTpyMeHTanbHas cpejia 110 MaTeMaTHKe.
4. JKpaHHO-3BYKOBbIE MOCOOUA

5. Texnu4eckue cpeacTBa 00y4eHUs!

5.1. MynsTuMenniiHbIi KOMIBIOTED.
5.2. MynbTUMEIUATIPOEKTOP.
5.3. UurepakTuBHas g0CKa.
6. YueOHO-IpaKkTHUYeCcKOe U Y4eOHO-1a00paTopHOe 000py/I0BaHHe
6.1. Jlocka MarHuTHas ¢ KOOPIMHATHOM CETKOM.
6.2. KoMIIEKT 4epTexkHbIX HHCTPYMEHTOB (KJIACCHBIX): TMHEHKA, TPAHCIIOPTUP, YroJIbHHUK (30°,
60°, 90°), yronsuuk (45°, 90°), HUpPKyIIb.
6.3. KoMNIeKTH IIaHUMETPHUECKUX U CTEPEOMETPHUECKHX Tel (JEMOHCTPAIMOHHBIX ).
6.4. Kommnexr a1 MoaenupoBanus (LiBeTHAs Oymara, KapToH, Kajlbka, KJIeH, HOKHHIIBI,
TJIACTUJIUH).

8. Illianupyemble pe3yabTaThl H3yUYeHHUS Y4eOHOI0 NpeaMera, Kypca.

«BBIITYCKHHUK HAYUUTCI» «BBIITYCKHHK IMOJYYHUT BO3ZMOXKXHOCTD
HAaYUYUTBCA»

Harypaasbnblie uncaa. [Ipodou. PaunonajibHbie yncia

*IIOHMMATh OCOOCHHOCTH I[GC?[TI/I‘-IHOI\/'I CHUCTEMBI | * IIOBHAKOMMUTBHCS C ITO3UITMOHHBIMHU

CUHUCIICHUA, CUCTCMaMH CYHCIICHHA C OCHOBAHUSIMU,
*OncpupPoOBaThH IIOHATHUAMU, CBsI3aHHBIMH C | OTIMYHBIMH OT 10,
ACIIMMOCTBIO HATYPAJIbHBIX YUCCII; ° yFHY6I/ITB U pPa3BUTH IPEACTABIICHUA O

*BBIpa)KaTh YHWCIa B DOKBUBAJEHTHBIX (OpMax, | HATYpaJbHBIX  YHUCJIAaX W  CBOMCTBax
BbIOMpass Haubosiee MOAXOMSAUIYI0 B 3aBUCUMOCTH | JIEITMMOCTH;

OT KOHKPETHOU CHUTYyaluu; * HAYYUTbCA  HCIOJB30BaThb  IPUEMBI,
*CPaBHMBATb U YIOPAJOYMBATH PALMOHAIBHBIE | PAMOHAIU3UPYIOIINE BBIYKCIICHHUS,
4HCIIa; MPUOOPECTH MPHUBBIYKY KOHTPOJIMPOBATH

*BBIIIOJIHATH  BBIUMUCJIICHUA C  pallMOHAJIbHBIMHU | BBIYUCIICHUA, BLI6I/Ipa$I HO,[[XOI[SIIJ_II/II‘;I JIA
quciaMu, codycTtasd YCTHBIC U IIMCbMCHHBIC HpI/IéMBI CUTyauuunu croco0.
BBILII/ICJ'ICHI/II\/JI, MMPUMCHCHUC KAJIBKYIISATOPA,




*HCIIONIb30BaTh MOHSTHUS M YMEHHs, CBSA3aHHBIE C
MPOMOPIUOHATBHOCTBIO BEJIMYUH, MPOLIEHTaMH, B
XOJIe peuleHHs] MaTeMaTHYeCKUX 3a/lad U 3a/1ad U3
CMEXHBIX TMPEIMETOB, BBINOIHATh HECIOXKHbBIC
MIPAKTUYECKHE PaCUETHI.

JleficTBUTEILHbIE YHCJIA

*UCIIOJIB30BATh  HAYAJIBbHBIC HOPCACTABICHUSA O
MHOKECTBE HeﬁCTBHTCHBHBIX YHCCII,

*OCpUPOBATL IMOHATHEM KBAaAPATHOI'O KOPHA,
IIPUMCEHATH €I'0 B BBIYMCICHUAX.

* pa3BUTh IMPEJCTABICHUE O YUCIE U
YUCIIOBBIX CHCTEMax OT HaTypaJbHBIX 0
IEUCTBUTEIBHBIX qucel; 0 ponu
BBIYMCJICHUN B IPAKTHKE;

*pa3BUTh U  yIAyOUTh  3HAHUA O
JNECSATUYHOM  3amucH  JIeHCTBUTENIbHBIX
yucen (mepuoauueckue u

HEIMePUOIUUECKHE Tpo0n).

HN3mepenus, npudJInKeHusi, OUEeHKHU

*HUCIIOJIB30BAaTh B X0ae PCUICHUA 3aJga4
QJICMCHTApPHBIC  MPCACTABJIICHHA, CBA3aHHBIC C
HpI/I6J'II/I)KéHHLIMI/I 3HAa4YCHUAIMU BCIIMYHH.

* [IOHATh, YTO YHUCJIOBBIE JJaHHBIE, KOTOPHIE
HCITOJIB3YIOTCA JIIA XapPaKTCPUCTUKHU
00BEKTOB OKPY)KAIOLIEr0 MHpa, SBISIOTCS
MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, UTO
O 3alucu NpUOJIMKEHHBIX 3HAYEHUH,
coJepkaluxcd B MH(QOPMAIMOHHBIX
UCTOYHUKAX, MOYKHO CYIUTb 0
IMOrpCHOCTU HpI/I6J'II/I)KCHI/I$I;

* [IOHATh, YTO MOIPEIIHOCTh pe3yJbTara
BBIUMCIICHHI JTOJDKHA OBITH COM3MepHUMa C
HOIPEHIHOCTBIO UCXOHBIX JIAHHBIX.

Anaredpanyeckne BbIPaKeHUs

*0IIepUPOBATH HOHSATHSMH «TOXJIECTBOY,
«TOXIIECTBEHHOE  NpeoOpa3oBaHUE»,  pelaTh
3amaud,  cojiepikamue  OyKBEHHBIC  JIaHHBIC;
paboTats ¢ hopmynamu;

*BBITIOJTHSTH npeoOpa3oBaHus BBIpa)KEHUH,
COJIEpKALIMX CTENEHU C LENBIMU MOKa3aTeNsIiMU U
KBaJ[paTHbIE KOPHHU;

* BBIIOJIHATH MHOTOILIarOBbIE
npeoOpa3oBaHus palOHaIbHBIX
BBIPKEHUH, NpUMEHss MIMPOKUN Habop
CIOcO0OB U MPUEMOB;

* IPUMEHSATh TOKJIECTBEHHBIE
npeoOpa3oBaHus A pPELIeHUs 3ajad u3
pa3IUYHBIX pa3lieloB Kypca (Hampumep,

*BBIMIOJIHATh ~ TOXKICCTBEHHBIE IpeoOpa3oBaHus | AJs HAXO0XJICHUS
palrOHaJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI HanOO0JIbIIEr0/HANMEHBIIIETO 3HAYCHUSA
JEHCTBUIM HaJ MHOTOUJICHAMH U aNreOpanyecKuMU | BBIPAKEHUS).

Tpo0sSMU;

*BBIMIOJIHATL ~ PA3J0XKEHHE  MHOTOWIEHOB  Ha

MHOXUTCIIN.

YpaBHeHus

*peliaTh OCHOBHBIE  BHJbl  PAlMOHAIBHBIX | ® OBIIAJETh CIEHUAIBHBIMA NPUEMAMU
YpaBHEHUN C OJHOW NMEPEMEHHOM, CUCTEMBI JABYX | peLIEHUs ypaBHEHUM u CUCTEM

YpaBHEHUH € ABYMS [IEPEMEHHBIMU;

*[IOHUMaTh  YPAaBHEHHE  KaK  BaKHEHIIYIO
MaTeMaTHUYeCKyl0 MOJenb Ui ONHCAHUA U
U3yYeHHUs] Pa3HOOOpasHBIX peaJbHBIX CHTYyalUH,
pemars TEKCTOBbIE 33Jayd  anreOpanyecKum
METOZO0M;

*IIPUMEHATh TpaduyecKue NPeACTaBICHUS IS
UCCIIEOBaHMsI  YpaBHEHMI, HCCIENOBAaHUS U

yYpaBHEHHIA; YBEPEHHO IPUMEHSTH armapaT
YPaBHEHMH JIsi peIIeHus] pa3zHOOOpa3HBIX
3aJad = M3~ MaTeMaTHKH,  CMEKHBIX
MIPEIMETOB, TPAKTHUKH;

* IPAMEHSTH TpaprUeCcKue MpeCTaBICHUS
JUIE UCCIIEIOBaHMUsS ypaBHEHMH, CHCTEM
YpaBHEHHH, COAep)Kammx OyKBEHHBIE
KOA((HUIMEHTHI.




pelIeHns  CHCTEM  ypaBHEHMH C  JIByMfA

IIEPEMEHHBIMU.

HepaBencrBa

*[IOHUMATh U TNPUMEHATh TEPMHUHOJOIMIO MU | * Pa3HOOOPA3HBIM npuéMam
CUMBOJIMKY, CBSI3aHHBIC c OTHOILLIEHHUEM | JOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO
HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB; IPUMEHATH annapar HEPaBeHCTB UL
epelIaTh  JIMHEHHBbIE HEPABEHCTBA C  OJHOM | peuIeHUs pa3HOOOpPa3HBIX
IIEPEMEHHON M MX CHCTEMBI;, peIllaTh KBaJpaTHbIC | MATEMaTMYECKUX 3aJad M 3a1ad U3

HEpPAaBEHCTBA  C rpadudeckue
NPE/ICTaBICHHUS;
*IIPUMCHATL allllapaT HCEPABCHCTB I PCHICHUSA

3aJla4 U3 Pa3JIMYHbIX Pa3aciiOB Kypca.

onopo  Ha

CMEXHBIX MPEAMETOB, MPAKTUKU;
* IPUMEHSATH IpaduyecKue MpeacTaBICHus

IUIL MCCIIEAOBAHUS HEPABEHCTB, CHCTEM
HEPaBEHCTB, COJCpPKAIIUX OyKBEHHBIC
KOA(PHUIIHEHTHI

OcHoBHblIe OHATHSA. YHCI0BbIE PYHKIIUT

*IIOHUMAaTh MW HCIIOJIBb30BaTh (byHKI_[I/IOHaHBHbIG

NOHATHS ¥ SI3bIK  (TEPMHHBI, CHMBOJHYCCKUE
0003HAYCHHUS);
*CTPOUTh TpaUKHd  DICMEHTAPHBIX  (YHKIIHIA;

HCCIIEI0BaTh CBOWCTBA YHCIIOBBIX (YHKIUN Ha
OCHOBE M3Yy4YE€HUs MOBE/ICHUS UX IPa(UKOB;

*IIOHUMAaTh GyHKIHIO KakK BAKHEUIIIYIO
MaTEeMaTHYECKyl0  MOJEIb  JUIl  OIUCaHUs
IIPOLECCOB M SBICHHH OKPYXKAIOLIEr0 MHPAa,
IPUMEHATh (PYHKIIMOHAJIBHBIN A3bIK AJIS OMMCAHUS

* IPOBOAUTHL HCCIEAOBAHUS, CBSI3aHHBIE C
U3y4Y€HHEM CBOMCTB (YHKUUN, B TOM
YHUCIIE C UCIIOJIb30BAHUEM KOMIIBIOTEPA; Ha
OCHOBE TIpaMKOB H3YYEHHBIX (DYHKIMHA
cTpouth  Oosiee  cloOXKHBIE  Trpaduku
(KycOuHO-3aJJaHHble, C «BBIKOJOTBIMU»
TOYKAMH U T. I1.);

* HCIIOJIB30BAThH (GyHKIMOHATIBHBIE
IIPEJICTABICHUS U CBOWMCTBA (DYHKIMIA st
pellleHusT MaTeMaTU4eCKMX 3azad U3

" MCCIICIOBaHHS 3aBUCHMOCTEH MEXIY | pa3lUYHBIX pa3/enoB Kypca.

(bU3NUECKUMU BETHYHMHAMH.

YucioBbie NOCT€10BATETLHOCTH

*IIOHUMAaTh n HCIIOJIBb30BAaTh A3BIK | ® PCIIATH KOM6I/IHI/IpOBaHHI)I€ 3agadynu C
MOCJIEI0BATENBHOCTEH (TEPMHUHBI, CHMBOJIMYECKUE | IPUMEHEHHEM (OpMyJI N-TO WieHa U
0003HaYEHNUs); CYMMBI NEePBBIX n YJIEHOB
*IIPUMEHSTh (bopMmybl, CBSI3aHHbIE c | apupmMeTHUeCKOH U TeOMETPUUYECKOU
apudmeTnyeckoi 5 F€OMETPUYECKON | MPOrPECCUH, TPUMEHSS IIPU ITOM aImapar

nporpeccueii, U anmapaT, c()OPMHPOBAHHBIA MPHU
U3Y4YEHUH JAPYTUX pas3fesioB Kypca, K PEUICHUIO
3aa4, B TOM YHUCJIE€ C KOHTEKCTOM W3 pEaJbHON
KU3HU.

YpaBHEHHMI U HEPABEHCTB;

* IOHUMaTh apumeTnyeckyro u
TE€OMETPHUYECKYIO IIPOTPECCUI0 KaK
(GYyHKIMM ~ HATYpaJbHOTO  apryMEHTa;

CBSI3bIBaTh apU(PMETUUYECKYIO MPOrPECCUIO
C JTUHEHHBIM POCTOM, F€OMETPUUECKYI0 —
C OKCIIOHEHIIMAJIBHBIM POCTOM.

OnucarejbHasi CTATUCTHKA

HpOCTCfII.HHC CITOCOOBI NpEACTaBJICHUA W aHalln3a
CTaTUCTHUYCCKHUX NJaHHBIX.

npuoOpecTd  MEepBOHAYAIbHBIM  OMNBIT
opranMzanuu  cOopa  JaHHBIX  IpU
OPOBEJCHUU  OIpoca  OOLIECTBEHHOIO
MHCHUA, OCYIICCTBIIATH nux aHalInu3,

MIPECTABIATh PE3YJIBTATHl ONPOCa B BUJE
TaOJIMIIbI, TUarpaMMBbl.

Cay4aiinble cOOBITHSI U BEPOSATHOCTD

HaxO0JIUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTH
CITy4aifHOTO COOBITHSI.

HpI/IO6peCTI/I OIIBIT IMPOBCACHUA
CHy‘I&ﬁHBIX SKCIICPUMCHTOB, B TOM YHUCIIC
C IIOMOIIBIO KOMIIBIOTCPHOT'O
MOJCIINPOBAHNA, HUHTCPIPETAlNN ux




‘ pe3yJIbTaTOoB.

KomOunaTopuka

pelmaTtb KOM6I/IHaTOpHLIe 3ala4yi Ha HAaXOXACHHUC | HAYUUTHCSA HCKOTOPbIM CIICINaJIbHBIM

qrciia 00BbEKTOB WJIM KOMOMHALIUH. npuéMaM  peleHuss ~ KOMOWHATOPHBIX
3a/1a4.

Harasignasi reomerpust

*pacCrio3HaBaThb Ha YCPTCIKAX, PUCYHKAX, MOJACIISAX U | ®* HAYYUTHCA BBIYUCIIATH O6’béMbI

B OKpY’KaroIeM Mupe IUIOCKHE U | IPOCTPAHCTBEHHBIX reOMETPUUYECKUX

MIPOCTPAHCTBEHHBIE T€OMETPUYECKHE (DUTYPHI;
*pacro3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJIBHOTO
napajuiesenunesa, IIPaBWJIBHON  NUpaMHJbl,
LHWIMHIpA U KOHYCA;

*CTPOUTH Pa3BEPTKHM Kyba U MPSAMOYrOJIBHOTO
napauleIenuIena;

*OIIpEACIIATh 10 JIMHEHHBIM pa3MepaM pPa3BEPTKHU
¢burypsl JuHeHHble pa3Mepbl caMmoil GUrypel u
Ha000pOT;
*BBIYMCIIATH
napauleJIenunea.

00BEM IPSMOYTOJIBHOTO

(uryp, COCTaBIEHHBIX U3 MPSIMOYTOIbHBIX
IapajuIeJIeIUIIECI0B;
* yTIyOUTh M Pa3BUTh NPEICTABJICHUS O

HPOCTPAHCTBEHHBIX reOMEeTPUYECKIX
¢burypax;

* HAY4UTHCA HPUMEHSTH HOHSTHE
pa3BEPTKH L BBITTOJIHEHHS

IMPAKTUYICCKUX paC‘léTOB .

I'eomeTrpuueckue purypsoi

*TI0JIb30BAThCS SI3BIKOM T'€OMETPUH IS OIMCAHMS
MPEAMETOB OKPYKAIOMIEr0 MUpPa M MX B3aUMHOIO
PaCIIOJIOKCHUS;

spacrio3HaBaTh M H300paxkaThb Ha 4YEpTEXKAX U
pPUCYHKAaxX TreoMeTpuueckue GUrypsl M  HX
KOH(HUTypanuu;

*HAXOJIWUTh 3HAYEHUS IJIUH JIUHEHHBIX JJIEMEHTOB
buryp U MX OTHOIICHHS, TPAAYCHYIO MEpYy YIJIOB
ot 0° mo 180°, mpumeHssi onpeaeieHus, CBONCTBA
U MpPU3HAKK (UTYp U HX BJIEMEHTOB, OTHOIIEHUS

¢uryp  (paBeHCTBO, MOAO0OHME, CHMMETpHH,
MIOBOPOT, NMapajeabHbIH IepeHoc);

*OIepUpOBaTh  C  HAYaJbHBIMH  MOHATHIMHU
TPUTOHOMETPHH W  BBITIONHATH dJIEMEHTapHBIE

ornepauuy HaJl QyHKIUSAMH YTJIOB;

spelaTh 3a7a4d Ha J10Ka3aTelIbCTBO, ONMMPAsCh HA
U3yYeHHBbIE CBOICTBA (UTYp M OTHOIICHUI MEXIy
HUMH M TPUMEHSs  U3YYEHHbIE  METOJIbI
JI0Ka3aTeNbCTB;

*peIllaTh HECIOXKHBIE 3aJaud Ha IOCTPOEHHUE,
IIPUMEHSISI OCHOBHBIE AJITOPUTMBI TOCTPOEHUS C
MTOMOLUIBIO IUPKYJIIS U TUHEHKH;

*pemaTh MPOCTEUIINE TUIAHUMETPUUYECKUE 3a]1a4M
B [TPOCTPAHCTBE.

* OBJIQJIETh METOJAMU PELICHHS 3a1ad Ha
BBIUMCJIEHUSI M J0Ka3aTelIbCTBA: METOA0M
OT TMPOTUBHOTO, METOJIOM MOA00us,
METO/IOM Iepedopa BapHaHTOB U METOJIOM
TeOMETPUUECKUX MECT TOUEK;

* npuoOpecTu OIIBIT [IPUMEHEHUS
anredpanvdeckoro U TPUrOHOMETPUUECKOTO
anmnapara U ujed JBUKEHUS MPU PEIICHUU
TreOMETPUUYECKUX 3a7au;

* OBJIAJIETh TPaaULIMOHHOMN CXEeMOH
pelieHuss 3ajad  Ha  IIOCTPOGHHE C
MOMOIIBI0 LHUPKYJISA W JIMHEWKH: aHaJW3,
IIOCTPOEHHE, JI0Ka3aTeNbCTBO u
HCCIIEIOBaHMUE;

* HAy4NUThCS pemars 3a/1a4u Ha
MIOCTPOEHHE METOJAOM TI'€OMETPHUYECKOIO
MecTa TOYEeK U METOAO0M MOoA00Hus;

* npuoOpecTu OTIBIT UCCIIEIOBaHUS
CBOWCTB IUIAHUMETpHUECKUX ¢uryp c¢
MTOMOIIbI0 KOMIIBIOTEPHBIX MTPOTPAMM;

* mprodpecTu OTIBIT BBITIOJTHEHUS
npoektoB 1no Temam «l'eomerpuueckue
npeoOpa3oBaHus Ha IJIOCKOCTH»,
«[TocTpoeHue oTpe3KoB Mo hopmyIier.

I/IsMepeHne reOMETPUYECCKUX BEJTHYUH

*UCIIOJIb30BaTh  CBOWCTBA  W3MEPEHUS  JUIHUH,
IJIOMAAed M YIVIOB NpPH pPEIIEHWM 3a/1ad Ha
HaxO0KJICHHE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY’KHOCTH, TPAIyCHON MEPHI YIJIa;

*BBIYUCIIATD TIOLIaa1 TPEYrOJIbHUKOB,
MPSIMOYTOJIBHUKOB, TAPAJIJIEIOrPAMMOB, TPAIlCIIH,

* BBIUUCIIATH TUTOIIAH ¢buryp,
COCTAaBJIEHHBIX U3 JIByX MM Oonee
NPSIMOYTOJIBHUKOB,  MapajjieIorpaMMOB,

TPEYTroJIbHUKOB, KPYTra U CEKTOpa;
* BBIUMCIIATH IJIOLIAd MHOTOYTOJIBHUKOB,
WCIIOJIb3YSl OTHOIIIEHUSI PABHOBEIUKOCTH U




KPYT'OB U CEKTOPOB; PaBHOCOCTABJICHHOCTH;

*BBIYHUCIIATh JJIUHY OKPYKHOCTH, JJUHY JOYTH | * IPUMEHSTH anredpandecKuit u

OKPY>KHOCTH; TPUTOHOMETPHUYECKHI ammapar ©u HJIeH

*BBIYHCIIATH JUTMHBI JIMHEHHBIX JJIEMEHTOB (QUTYpP H | ABMJKCHUS TPH PEIICHWH 3a7ad  Ha

UX  YIJObl,  UCHONB3ysd  (OpMyNbI  JIJIMHBI | BBIYHCIICHHE TUTOIIAJICH

OKPY)XHOCTM H JUIMHBI JIyTU  OKPY)XHOCTH, | MHOTOYTOJTbHHKOB.

dhopmysl mromanen Guryp;

epemiaTh  3aJadyd  Ha  JIOKA3aTeNbCTBO  C

UCTIOJIB30BaHUEM (DOPMYI JIJIMHBI OKPY)XKHOCTH M

JUIMHBI JyTH OKPYXKHOCTH, (GOpMYIN TUIOIIAaeH

uryp;

spemiaTh MPaKTUYECKUE 3aJauyd, CBS3aHHBIC C

HaXOXKJICHUEM re€OMETPHUCCKUX BEJINYHH

(ucmonb3yst pu HEOOXOAUMOCTH CIPABOYHHKH U

TEXHUYECKHE CPEJICTBA).

Koopaunarsi

*BBIYHUCIIATH JUIMHY OTPE3Ka MO KOOpJIWHATAM €ro | ® OBJQJETh  KOOPAWHATHBIM  METOJIOM

KOHIIOB; BBIYHMCISATH KOOPAWHATHI  CEPEIMHBI | PEIICHUs 3aJa4 Ha BBIYUCICHHS H

OTpe3Ka, JIOKa3aTeNIbCTBA;

*HCIIONIb30BaTh ~ KOOPAWHATHBIA ~ METOJ  JUIs | ®* IPUOOPECTH  OMBIT  HWCIOJB30BAHUS

W3YYCHHS CBOUCTB MPSMBIX U OKPYKHOCTCH. KOMIBIOTEPHBIX TIPOrpaMM JUISl aHaIHu3a
YaCTHBIX cllyyaeB B3aMMHOTO

PAaCIIOJIOKEHUS OKPYKHOCTEN U IIPSIMBIX;

* mpuodpecTu OIIBIT BBITIOJTHEHUS
npoektoB  Ha  TeMy  «lIpumenenue
KOOPAMHATHOIO METOJa IPU pELICHUU
3aJa4 Ha BBIYUCIICHUA U J0Ka3aTCIbCTBa».

BexTopsl

*ONEPUPOBATh C BEKTOPAMHU: HAXOJUTh CyMMY H
pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAaXOAUTh  BEKTOpP, PaBHBII

IIPOU3BEICHUIO 3aJaHHOI'0 BEKTOPA Ha YUCIIO;
*HAXOJUTh JUTS BEKTOPOB, 3a/1aHHBIX
KOOpPAMHATAMM: JUIMHY BEKTOpa, KOOPAWHATHI
CYMMBI U pa3HOCTH JBYX M 0Ooyiee BEKTOPOB,
KOOPIMHATHl MPOU3BEACHUS BEKTOpa Ha 4YHUCIO,
INpUMEHSS NMpPH HEOOXOAMMOCTH COYeTaTeNbHBIH,
IIEPEMECTUTEIBHBIN u pacrpenennTeabHbII
3aKOHBI;

*BBIUNCIIATh CKAJSIPHOE IPOU3BENCHHUE BEKTOPOB,
HaxOJIUTh YroJI MKy BEKTOpPaMH, YCTAHABIMBATH
MEPIEHUKYISIPHOCTD MPSIMBIX.

¢ OBJIaACTb BCKTOPHBIM MCTOAOM  JJIA
peHICHUs 3aJa4d Ha  BBIYMCICHUA U
JNOKa3aTeIbCTBA,

° HpI/IO6peCTI/I OIIBIT BBIITIOJTHCHU A
IIPOCKTOB Ha TEMY CKIPUMCHCHHC

BCKTOpPHOTO MCTOAA IIPpU PCHICHUU 3alayd
Ha BBIYHCIICHHUA U JOKa3aTCIbCTBA.




