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2.1.8. 2MATEMATHKA (yriyoJ/ieHue)

IHHOACHUTEJBHASA 3AIINCKA

IMosicHuTeILHAA 3amMHCKA

OO0mas xapakrepuMcTHKa y4eOHOIr0 mpeamMera

«MaTeMaTHKa» Ha yrjayO0J€éHHOM Yy PpoBHe. /—9 KJacchl

PabGouas mporpamma mo MatreMaTtuke yriryOin€HHOTO ypOBHS My oOydaromuxcs 7—9
KJaccoB pa3paboTanHa Ha ocHOBe DeiepalbHOTO TOCY/IapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOTO OOIIero oOpa3oBaHUsA C YYETOM U COBPEMEHHBIX MUPOBBIX
TpeOOBaHUM, TPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TpPagULIUMN
poccuiickoro oOpa3oBaHUs, KOTOpPbIE OOECIEUYUBAIOT OBJIAJICHUE KIIOYEBBIMU
KOMIIETEHIIUSIMH, COCTABJISIIOIIMMHU OCHOBY JUJIsi HEINPEPHIBHOTO OOpa3oBaHUS U
caMOpa3BUTHUS, a TaKXE I[EJOCTHOCTh OOLICKYJIbTYPHOIO, JHUYHOCTHOTO U
MO3HABATEJIBHOTO pa3BUTHUs oOyuaromuxcs. B paboueit mporpamme y4TeHBI €U U
nojokeHus: KoHIenmuu pa3BUTUS MaTeMaTH4deckoro obpaszoBaHusi B Poccuiickoi
denepanun.

[IpakTuyeckas Mojie3HOCTh MaTEMATUKU OOYCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SIBIISIIOTCSA
dbyHIaMeHTalIbHBIE CTPYKTYpbl HAIlIETO MHpA: IPOCTPAHCTBEHHbIE (OpPMBI U
KOJIMUYECTBEHHBIC OTHOIICHUSI OT MPOCTEHIIMNX, yCBAaMBAEMbIX B HEIMOCPEICTBEHHOM
OTBITE, A0 IOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX IS PA3BUTUS HAYYHBIX U MPUKIATHBIX
uaei. be3 KOHKpPETHhIX MaTeMaTHUYE€CKHUX 3HAHWN 3aTPyAHEHO MOHWMAaHUE MPUHIIMUIIOB
YCTPOMCTBA M MCIIOJI30BAaHUSI COBPEMEHHOW TEXHUKU, BOCIIPUSITUE W HHTEPIpETAIU
pa3HOOOpa3HOW  COIMAIIBHOW,  HSKOHOMHUYECKOW,  IMOJMTUYECKON  WHQpOpMAIUH,
Manod(pdekTrBHA TOBCEAHEBHAsI MpaKTHUYECKasl NEATEIbHOCTh. KakaoMy 4enoBeKy B
CBOEH >XU3HU MPUXOJUTCS BBIMOIHATH PacU€Thl U COCTABISITh AJITOPUTMBI, HAXOAUTh U
NPUMEHSITh  (OPMYJIBI, BIAJACTh TMPAKTHYSCKUMHU TIpUEMAMU  TE€OMETPUUYECKUX
U3MEPEHUM U MOCTPOCHUM, uuTaTh WHGOpMAIMIO, TIPEACTABICHHYIO B BHUJAE Ta OJUII,
adarpaMM U TpauKoOB, JKUTh B YCJIOBUSX HEONPEACTEHHOCTH W TMOHUMATh
BEPOSITHOCTHBIM XapaKTep CIydalHbIX COOBITUH.

OnHoBpeMEHHO ¢ pacuiupeHueM cdep MNPUMEHEHUST MaTeMaTUKH B COBPEMEHHOM
oOmecTBe BcE€ Oojiee BaKHBIM CTAHOBUTCSI MAaTEMAaTUYECKUU CTUIIb MBIIUICHUS,
MPOSIBJISTIONIIUIACS B OMPEICIICHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHUs
MaTeMaTUKH B apCceHaJl TPUEMOB M METOJIOB MBIIIJICHUS 4YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHAYKITUS U JeAyKIWsi, 0000IeHre U KOHKPETU3aIlvsl, aHaInu3
U CHUHTE3, Kjaccupukamuss ¥ cucTeMaTusaiusi, aOCTparupoBaHUE W aHAJOTHUS.
OOBeKThl MaTEeMaTHYECKUX YMO3aKJIIOYECHHUU, TIpaBujia WX KOHCTPYUPOBAHUS
pPAacCKpBHIBAIOT MEXaHWU3M JIOTUYECKHUX TIOCTPOCHUMH, CHOCOOCTBYIOT BBIpaOOTKE
yMeHusi (hopMyJIMpoBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYXKJIECHHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBIIIJICHUE. Beayinas pojib NPUHAIJICKAT MaTeMaTUKE U B
GbOpMHUPOBAHNH ATOPUTMUYECKON KOMIOHEHTHI MBINIJICHUS W BOCIHUTAHUU YMEHUU
JNIEMCTBOBATh IO 33aJaHHBIM aJropuTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U
KOHCTPYHpPOBaTh HOBHBIE. B mpomecce pemieHust 3aady — OCHOBHOW y4YEOHOU



NEeSITEIbHOCTA Ha YpPOKaxX MaTEeMaTHKU — pPa3BUBAIOTCS TAaKXe TBOpYECKas U
MPUKJIaJIHAsT CTOPOHBI MBIIIJICHUS.

OOyuenue maremMaTuke Oa€T BO3MOXXHOCTH pa3BUBaTh y OOydYalOMIUXCS TOYHYIO,
pallMOHAILHYIO U MHOOPMATHUBHYIO peub, YMEHUE OTOUpaTh HauboJiee MOAXO0ISIIne
SI3BIKOBBIC, CUMBOJIMUECKHE, TpaduuecKkue CpeacTBa AJIs BBIPAKECHHUS CYXKICHUH U
HarJsITHOTO UX NPEIACTaBICHUS .

Heo6xonuMbiM KOMIOHEHTOM OOIIEH KYyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUM SBIISETCS
ofIiee 3HAKOMCTBO C METOJAaMH TMO3HAHUSA JEUCTBUTEIBHOCTH, IMPEACTaBICHUE O
peMeTe U METOJaX MaTeMaTHuKH, UX OTJIMYHUM OT METOJOB APYTHX €CTECTBEHHBIX U
TYMaHUTAPHBIX HAyK, 00 OCOOEHHOCTSX NPUMEHEHUS MATEMAaTUKW ISl PELICHUS
Hay4YHBIX U MPUKIAAHBIX 3a7a4. TakuM 00pa3oM, MaTeMaThieckoe oOpa3oBaHUE BHOCHUT
CBOI BKJIaJl B (popMUpOBaHUE OOIIEH KyJIbTYphl YeJIOBEKa.

N3yueHnne MaTeMaTUKHU TaKKe CIOCOOCTBYET ACTETUUECKOMY BOCIUTAHUIO UEJIOBEKA,
MIOHMMAHUIO KPacoTbl M HU3SIIECTBA MAaTEMAaTHYECKUX PACCYKIACHUM, BOCHPUITHIO
reoMeTpudeckux GopM, YCBOCHUIO HIAEH CUMMETPHUH.

B coorBerctBuM ¢ KoHuenuueil pa3BUTHS MaTEMaTHYECKOro OOpa30oBaHUs B
Poccuiickoii ~ depepanun  MaTeMaTH4eckoe  OOpa3oBaHUE JOJDKHO pellarh, B
YaCTHOCTH, 3aJadyd OOeCHeueHHs] CTpaHbl BBINYCKHUKAMH, MaTeMaTH4yecKas
MIOArOTOBKA KOTOPBIX JOCTAaTOYHA JJIsI HNPOJOJDKEHUS OO0pa30oBaHUSL B Pa3IMUHBIX
HampaBJICHUSIX, BKJIIOYasi MaTeMaTHYECKUE WCCIIeIoBaHus, padoTy B cdepe
WH(POPMAIIMOHHBIX TEXHOJIOTHH, NOpemnojaBaHUe MaTeMaTUKd HW JAp., C OJHOU
CTOPOHBI, M NPUMEHEHHE MaTEeMaTUKU B JpYIrUX HayKaxX, B HHXEHEPHO-
TEXHOJIOTUYECKOM M couuanbHOl cdepe ¢ apyroul croponsl. s oOecnedeHus
JOCTHKEHHUSI COOTBETCTBYIOLLIEM OSTHM 3ajJadyaM MaTeMaTH4YeCKOW ITOATOTOBKHU
o0yJaromuxcs, A5 yIOBJIETBOPEHUS UX 3alIPOCOB U BO3MOKHOCTEH NpeaHa3HauYeHa
nporpaMmMa yTiIyOJEHHOTO H3y4YeHHUs] MaTemaTukdu. I[Iporpamma yriayOn€HHOTO
YPOBHSI JTAa€T BO3MOXKHOCTh PacCIIMPUTh U YIIyOUTH KPYr U3y4aeMbIX BOIPOCOB,
co3zaTrh OoJiee ILEJOCTHOE IMPEJCTAaBICHUE O CHCTEME MAaTeMaTHYeCKUX 3HaHUM,
cpopmupoBaTh 00JIe€ YCTOMYUBBIE U OCO3HAHHBIC YMEHUS.

Hean 1 0co0eHHOCTH M3y4YeHHMs Y4eOHOro mpeaMera
«MaTeMaTHKa» Ha yriy0JEéHHOM ypoBHe. /—9 KJiacchbl
[IpuopuTeTHBIMU LIETSIMU O0yUYEHUsI MaTeMaTHUKe B 7—9 kiaccax sIBASIOTCS:

e popMUpOBAHUE IEHTPAJbHBIX MaTEMAaTUYECKUX TMOHATUN (4YKCIIO, BEJIWYMHA,
reoMeTpuueckas (purypa, mepeMeHHasi, BEpOSITHOCTh, (DYHKIHS), 0OECIEUNBAIOIINX
MPEEMCTBEHHOCTD u MEePCIEKTUBHOCTh MaTeMaTU4eCKOTO o0pa3oBaHus
00y4Jaromnuxcs;

® MOJBEJACHHUE y4YalUXCS HA JIOCTYNHOM ISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKA U OKPYXKAaloIIEro MUpa, MOHUMaHWE MATEMaTUKHA KaK YacTu oOueu
KYJIbTYPBI YEJIOBEYECTBA;

e pa3BUTHE HWHTEJUVICKTYaJIbHBIX W  TBOPYECKUX CHOCOOHOCTEH  ydalmxcs,
IO3HABATEJIBbHON  AaKTUBHOCTH,  HCCJIENOBATEIBCKUX  yYMEHWM, KPUTHYHOCTHU
MBIIJICHUS, UHTEpeca K U3yUYEHUIO MAaTeMaTUKU;

e popmupoBaHue  (YHKUHOHAIBHONW  MaTEeMaTUYECKON  TIpaMOTHOCTH:  YMEHHUS
pacno3HaBaTh MPOSIBIICHUS] MATEMAaTUYECKUX MOHITHUI, OOBEKTOB U 3aKOHOMEPHOCTEM
B pEAIbHBIX XU3HEHHBIX CUTYyalUsIX W MPU U3YYECHUHU APYTUX YUYEOHBIX IMPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HMX Ha S3bIKE



MaTeMaTUKA W CO3JaBaTb MAaTEMAaTHUYECKHE MOJENIH, NPUMEHATh OCBOEHHBIN

MaTeMaTUYEeCKUW amnmapar Uil pelIeHrs] NPAKTUKO-OPMEHTUPOBAHHBIX —3ajad,

MHTEPIPETUPOBATh U OLICHUBATH MOJyYECHHBIE PE3YIbTATHI.
OCHOBHBIE JIMHUM COAEpXKaHUsA Kypca MaremMartuku B 7-9 knaccax: «Yucma u
BBIUMCIICHUS», «Anreopa» («AnreOpandyeckue BbIPAXKEHUSD», «YpaBHEHUS U
HepaBeHCTBa»), «Dyukmumn», «l'eomerpus («['eomerpuueckue ¢uUrypsl u UX
CBOMCTBa», «/3MepeHHe Te€OMETPUUYECKUX BEIWYHMH»), «BEpOsSTHOCTP U CTATUCTUKA.
JlaHHBIE JIMHUM Pa3BUBAIOTCA IMapaJUIeNIbHO, KaXKJlasi B COOTBETCTBUM C COOCTBEHHOMU
NPUPOAOH M TPATULHUSAMH, OJHAKO HE HE3aBUCHUMO OJIHA OT APYI'OM, a B TECHOM KOHTAKTE
U B3auMojelctBuu. Kpome »dToro, ux OOBEOUHSIET JIOTHYECKas COCTaBJISAIOLIAs,
TPAaJAULIMOHHO NPUCYIIAs MaTEMATUKE U MPOHU3BIBAIOIIAS BCE MATEMAaTUYECKHUE KyPChl U
coaepxarenbuple JuHUU. CdopmynupoBanHoe B DeaepanbHOM TroCyJapCTBEHHOM
00pa30BaTEILHOM CTaHAApTE TPEOOBAHUE «YyMETh CBOOOJHO ONEPUPOBATH MOHSATUSIMU:
ONPEACIICHUE, aKCUOMa, TEOpEMa, JOKa3aTebCTBO, PAaBHOCWIbHBIE (OPMYJIUPOBKU
YTBEPXKJECHUU, OOpaTHOE W IPOTHUBOIIOJOKHOE YTBEPKICHUS; YMEHUE NPUBOIUTH
IIpUMEPBl U KOHTPIIPUMEPHI; yMEHUE BBIBOJUTh (OpPMYJbl U IPOBOIUTH
JIOKa3aTenbCTBa, B TOM YHCJIE METOJOM OT HNPOTHUBHOTO M METOJOM MaTEeMAaTHYECKOU
MHAYKIUW» OTHOCUTCS KO BCEM KypcaM, a (HOPMHUPOBAHUE JIOTUUYECKUX YMEHUU
pacrnpenensieTcs o BceM rojgaMm oO0ydeHHUsI.
Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJbTaTaM OCBOCHMUSA
paboueil mporpaMMbl, paclpeleIEHHBIM II0 TojiaM OOyY€HHs, CTPYKTYPUPOBAHO
TakKuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MNPUHUIUIIHAIBHBIM BOIpOCaM
oOyuaromuecss oOpalllaluch HEOJHOKPATHO, UTOOBI OBJIAJICHUE MaTeMaTUYECKUMU
MOHSATHUSMH M HaBBIKAMHM OCYIIECTBISJIIOCH ITOCJIEIOBATEIBHO M IIOCTYHATENbHO, C
cOOJIIOA€HHEM TIPUHIIUIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYAIUCH B OOLIYIO
CUCTEMY MaTEMaTHYECKUX MPEJACTABICHUI OOYyYalolUIMXCs, PACIIUPSS U yriyOmss
e€, o0pa3yss NpOYHbIE MHOKECTBEHHBIE CBSI3U.

MecTo y4eOHOro npeamera «MareMaTHuKa»

HA YIJIyOJIEHHOM yYPOBHEe B Y4e€OHOM IJIaHe. 7—9 KJIaccChl

B cootBerctBun ¢ @PenepanibHbIM TOCYJApCTBEHHBIM 0O0pa30BaTEbHBIM CTaHIAPTOM
OCHOBHOT'O 00IIIeTOo 00pa3oBaHMsI MaTeMaTHUKa sBISETCS 00s3aTeIbHBIM MPEAMETOM Ha
JaHHOM YypOBHE OOpa30oBaHUs W M3ydaeTcsi Ha YIIyOJIE€HHOM YpPOBHE B paMKax
CIemyloNMX Y4eOHBIX KypcoB: «Aurebpa», «l'eomerpusin, «BeposiTHOCTL WU
CTaTUCTHUKAY .

Hacrosmeld mnporpamMmoil mnpeaycMaTpuBaeTcsli BblJICJIEHHWE B Y4YEOHOM IUIaHE Ha
M3y4YEeHHE MaTeMaTUKU B /—9 kilaccax 8 ydeOHBIX 4acOB B HEAEIIO B TEUCHUE KAXKIOTO
roaa oOyuyeHusi, Bcero 816 y4eOHbIX 4acoB.

KonndecTBO mpoBEepodYHBIX padOT (TEeMAaTHYECKUM W UTOTOBBIM KOHTPOJIL KadecTBa
YCBOEGHHUsSI y4eOHOTO Marepuajia) U HUX TUIl (CaMOCTOSITEJIbHbIE U KOHTPOJIbHBIC
paboThI, TECThI) OCTAIOTCA HA YCMOTPEHUE YyuHTenas. Takke YYWUTellb BIIPaBe
YBEJIMUUTH WJIM YMEHBIIUTH YUCIO Y4E€OHBIX YacoB, OTBEAEHHBIX B IMpOrpaMme Ha
0000111eHNEe, TIOBTOPEHUE, CUCTEMAaTU3AIUIO0 3HAHUM 00yJarommuxcsi. EMMHCTBEHHBIM,
HO NOPUHUMIOUAILHO BaXHBIM KPUTEPHUEM SBIISIETCS JIOCTUKEHUE pPE3YyJIbTAaTOB
00y4YeHUsl, YKa3aHHBIX B HACTOSIIENH Mporpamme.



Ilnanupyemble pe3y/IbTaThI 0CBOEHHS Y4eOHOI0 MpeMeTa
«MaTeMaTHKa» Ha YIriy0Ja1éHHOM ypoBHe. /—9 Kjacchl

OcBoenune yueOHOTO mpenMera «MaremaTuka» oOecmednBaeT MJOCTHKEHHE Ha
YpPOBHE OCHOBHOTO oOmero oOpa3oBaHUs CJICTYFOIIUX JINYHOCTHBIX,
METaInpeaIMETHBIX U TIPEAMETHBIX 00pa30oBaTeIbHBIX PE3yJIHbTaTOB.

JJUMIHOCTHBIC PC3YyJIbTAaThI

JInyHOCTHBIE PE3YyNbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOToO mpeameTra «MaTemaTuka
XapaKTEepU3yHOTCS:

IMaTPUOTUYICCKOC BOCIIMTAHHUC!

IIPOSIBJICHUEM MHTEpeca K IPOMUJIOMY M HACTOSIIEMY POCCUHMCKON MaTeMaTHUKH,
LICHHOCTHBIM  OTHOLICHWEM K JOCTHXXEHHUSIM pPOCCUHMCKHUX MAaTeMaTUKOB U
POCCHUMCKON MAaTE€MaTUYECKOW IIKOJIbI, K MCIIOJb30BAaHUIO IOTUX JOCTUKCHUN B
JIpYTUX HayKax U MPUKIAIHBIX cdepax.

I'pa’KIaHCKOC U OYXOBHO-HPABCTBCHHOC BOCIIMTAHUC!

FOTOBHOCTBIO K BBIINOJIHEHHUIO OOSI3aHHOCTEW T'paklaHMHA U peajiu3alliu €ro Ipas,
MPEICTAaBJICHUEM O MAaTE€MaTUYECKUX OCHOBaxX (PYHKUIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYP, SIBJICHUM, OpOLEAYp I'PakJaHCKOro oO1iecTBa (BBIOOPHI, ONPOCHI U TIP.);
FOTOBHOCTBIO K OOCYXIAECHHUIO ATUYECKHUX IIPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXEHUW HAyKH, OCO3HAHMEM Ba)XHOCTH MOPAaJIbHO-3TUYECKHUX
IIPUHLIMIIOB B AESATEIIBHOCTH YYEHOTO.

TPYJIOBOE BOCIIUTAHUE:

YCTAaHOBKOW Ha AaKTHMBHOE yYacTHE B PELICHUM NPAKTUYECKHUX 3aa4 MaTeMaTHYECKOU
HalpaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEeMaTUYECKOro o0Opa3oBaHUs  Ha
MPOTSHKEHUHW BCEW JKU3HU ISl YCHEMHOW MpodEeCCUOHATBHON NIESTeIbHOCTH U
pa3BUTUEM HEOOXOAMMBIX yMEHHUW; OCO3HAHHBIM BBIOOPOM U  MOCTPOECHHUEM
VHIUBHUYaJTbHON TPAGKTOPUH OOpa30BaHUS M >KU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX
MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN.

DCTETUUECKOE BOCIIUTAHUE:

CIIOCOOHOCTHIO K YMOIIMOHAIIBHOMY U 3CTETUYECKOMY BOCIIPHUSITHIO MAaTEMaTHUYECKUX
00BEKTOB, 3ajay, pEIICHUM, pacCyXJCeHUN; YMEHHUIO BHUJCTh MaTeMaTHYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE.

HeHHOCTI/I HAay4YHOI'O IO3HAaHMA:

OpUEHTAIlUEeH B JICSATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS YEJIOBEKa, NMPUPOIbI U OOIIECTBA, MOHUMAHUEM
MaTEeMaTUYEeCKON HayKH KakK c(ephl YeIIOBEUECCKOU JIESTEIIHHOCTH, ITANOB €€ pa3BUTHUS U
3HAUUMOCTHU [UJISI Pa3BUTUS IUBWIM3AIIMU; OBJIAJICHUEM SI3BIKOM MAaTEeMaTUKU U
MaTeMaTUYEeCKON KYyJIbTYpOHl KaK CpPEJACTBOM MO3HAHHWS MHUpaA; OBJIAJCHUEM HaBBIKAMU
HCCJIeI0BATENBCKON AESITEIBbHOCTH.

dusnueckoe BocuTanue, ((OPMUPOBAHHUE KYJIBTYPhI 30POBbSIH AYMOIMOHATBHOTO
OJaronoyyus:



FOTOBHOCTBIO MNPUMEHATh MAaT€MaTHYECKHWE 3HAHHS B HHTEPECAX CBOETr0 3/10POBbS,
BEJCHUS 30pOBOTO 00pa3a >XKU3HU (3A0pOBOE MHUTAHUE, COATTAHCUPOBAHHBIA PEXKUM
3aHATHUI U OTIbIXA, PEryJisipHas pu3nyeckas akTUBHOCTB); CPOPMUPOBAHHOCTHIO HABbIKA
pedraekcun, MpU3HAHUEM CBOErO IpaBa Ha OMIMOKY M TaKOro € IpaBa JIPyroro
YyeJIoBeKa.

DKOJIOTUYECKOE BOCIIUTAHUE:

OpHUEHTAIlME Ha NPUMEHEHHWE MaTEeMaTUYeCKUX 3HAaHUM [JIs pelIeHUs 3ajiad B
00JIaCTH COXPAHHOCTH OKPY’KaroIleH Cpeibl, TNITAHUPOBAHUS TIOCTYIIKOB U OLIEHKHU UX
BO3MOXHBIX ITOCJEACTBUM JUIsI OKPY’Kalolel Ccpeapl; OCO3HAHHEM TJIOOATBHOIO
XapaxkTepa dKOJOTHYECKUX MPOOJIEM UM MyTed UX pElICHUS .

JUYHOCTHBIE PE3YNbTAThl, 00ECIIEUNBAIOIIME ATANITALNUI0 00YYarOIIEroCs K

M3MEHSIOIMMCS YCIOBUSIM COLMAIBHOM U MPUPOJAHON CPEJIbL:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIJIOBUSIX HEOIIPEAEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHMCJIE YMEHHUE YUYHUTBHCS Y
IpYTUX JII0JIe, TpuoOpeTaTh B COBMECTHOM AEATEIbHOCTH HOBBIE 3HAHMS, HABBIKU U
KOMIIETEHIIMU U3 ONbITa APYTHX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUW, (POpPMyIMpPOBATH WUJIEH, MOHSITHS,
runore3bl 00 OOBEKTaxX M SIBJICHHSX, B TOM YHCIIE PaHEE HE U3BECTHBIX, OCO3HABATh
neuuuTel COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIJIAaHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYaldI0, BOCIPHUHUMATh CTPECCOBYIO
CUTyallMI0O KakK BBI30B, TPEOYIOUIMIl KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMBbIE
pemieHust M JAeWCTBUs, (OPMYJIMPOBATh U OLEHUBATh PUCKUM M MOCIEICTBUS,
dbopMUpPOBATH OMBIT.

MCTAIIPCAMCTHBIC PC3YyJIbTAThbI

MeTtanpeaMeTHbIE PE3yIbTaThl OCBOCHUS MPOTPAMMBI Y4€OHOTO ITpeIMeTa
«MareMaTuka» XapaKTepHU3yHTCs OBJIAJICHUEM:

1) Yuusepcanvuvimu no3nagamenbHbiMu 0elicmeusimu, 00ecneyusarouyumu
Gopmuposanue 6A306bIX KOCHUMUBHBIX NpoYeccos obyuarouuxcs (oceoenue mMemooos
NO3HAHUS OKPYIHCAIOWE20 MUPA,; NPUMeHeHUe JI02UeCKUX, UCCIe008amenbCKUX onepayul,
YyMeHull pabomamo ¢ ungopmayuetr).

0a30BbIE€ JIOTHUECKHUE ICUCTBUA:

® BBISIBISITH M XapaKTepPHU30BaTh CYIIECTBEHHbBIEC MPU3HAKK MaTeMaTHU4YEeCKUX OOBEKTOB,
MOHATUH, OTHOLICHUN MEXAY MOHATUSIMH; (POPMYJIMPOBATH OINPENEIICHUS MOHSATHIA;
yCTaHaBJIMBATh CyIIECTBEHHBIN PU3HAK KJIaCCU(PUKALIMHU, OCHOBAHUS 1JIs1 000011IeHUs
Y CpaBHEHUsI, KDUTEPUU MPOBOAVMMOIO aHAIN3a;

® BOCIIpUHHUMATH, dbopmynupoBaTh 5 npeoOpa3oBbIBATH CYXJICHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHbIC, €IUHUYHBIC, YACTHBIE U OOIIIME; yCIOBHBIC,

® BBIBJISITH MaT€éMaTU4YECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTHUBOPEYHS B
(bakTax, NAaHHBIX, HAOJNIOAECHUSAX W YTBEPXKICHUSIX; MNpejiaraTb KPUTEPUMU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEU U MIPOTUBOPEYNMN;

e NeJaTh BBIBOJABI C HCIHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX WU
WHIYKTUBHBIX YMO3AKJIIOUEHUN, YMO3AKIFOUYEHUU 10 aHAJIOTUH;



pa3bupaTh JOKa3aTelbCTBA MaTEMaTHYECKHUX yTBEpXKJIEHUW (TpsMble H  OT
MPOTUBHOTO), TPOBOAUTH CAMOCTOSITEIbHO JOKA3aTeIbCTBA MAaTEMAaTHYECKUX (PaKTOB,
BBICTPAMBATh APryMEHTALMIO, MPUBOJAUTH MPUMEPHI U KOHTPOPHUMEPHI, MPUMEHATH
METOJ MaTeMaTUYeCKON MHAYKINU; OOOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIIOCO0 pemnieHus: yueOHol 3aj1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOUpaTh HauboJiee TMOAXOMSIIMM C YYETOM CaMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPUEB).

0a30BEIC HCCICAOBATCIBCKHUC I[GﬁCTBI/IHi

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEN0BATEIILCKUM HWHCTPYMEHT MO3HaHUS;
dbopmynupoBaTh  BOMNPOCHL,  (PUKCHUpYIOIIHE  MPOTHUBOpEYHE,  IPoOJieMy,
CaMOCTOSATEIbHO YyCTaHABJIMBAaTh HMCKOMOE M JaHHOE, (GOpMHUPOBATH TUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIAI0, MHEHUE;

MIPOBOJIUTH II0 CAMOCTOSITEIbHO COCTAaBICHHOMY IUIAHY JKCIIEPUMEHT, MCCIICIOBAaHUE
110 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBeKTa, 3aBUCHMOCTEH
00BEKTOB MEXKy COOOM;

CaMOCTOSITEILHO  (popMyJIMpoBaTh OOOOIIEHHS UM BBIBOABI 10 pe3yjiabTaTam
MIPOBEAEHHOTO HaOJIIOIEHHS, HCCIEI0BaHuUs, AKCIIEPUMEHTA, OILICHUBAThH
JTOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaTOB, BEIBOJAOB H 000OIIICHHI;

MMPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpoIlecca, a TaKXKe BBIIBUTATH
MPEAIOJIOKEHHSI O €r0 Pa3BUTHH B HOBBIX YCJIOBHUSX.

pabota ¢ unpopmaruei:

BBISIBJISITh HEIOCTATOYHOCTh M M30BITOYHOCTHh MH(POpPMALIUM, JaHHBIX, HEOOXOIUMBIX
JUI pelIeHus 3aa4y;

BBIOMpPATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(OPMALIHIO
Pa3IMYHBIX BUJIOB U (DOPM MPEICTABICHUS;

BbIOMpaTh (GopMy mpeactaBiieHus WHGOPMAlUM W WUIIOCTPUPOBATH pEIIaeMble
3aJlayy CXeMaMHU, JuarpaMMamMu, HHOU rpaduKoil U MX KOMOMHAILUSIMU;
OLIEHUBAaTh HAAEKHOCTh HH(OOpPMAUUU MO KPUTEPUSAM, HOPEHIO0KEHHBIM WU
c(pOpMyITMPOBAHHBIM CAMOCTOSITEJILHO.

2) YHZ/l6€pCClﬂbelM1/l KOMMYHUKAMUBHbIMU Oeﬁcmewmu, 06€Cl’l€’flu8ai01/l/ﬂ/lﬂ/lu

CgbOpMUpOGdHHOCWlb COYUAIbHBIX HABLIKOB 05)/1{61}OL{4M)CC}I.

oO1IeHue:

BOCIPUHUMATH U (OPMYJIMPOBATH CYKJACHHUS B COOTBETCTBUU C YCIOBUSIMHU U LEISIMU
OOIIIeHUs; SICHO, TOYHO, T'PAMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCbMEHHBIX  TEKCTaX, JaBaTh IOACHEHUS IO XOJy pelIeHHUs  3aJaud,
KOMMEHTHPOBATH MOJIYUYEHHBIN pEe3yJIbTaT;

B XOJie OOCYXXIEHMs 3aJaBaThb BOMNPOCHI MO CYILIECTBY OOCYXIAae€MOU TEMBl,
npoOjeMbl, pellaeMoil 3ajayd, BBICKa3bIBaTh HJI€H, HAIIEJICHHbIE Ha TOHCK
pELIEHUs; COIOCTABIISITH CBOM CYXJEHHUS C CYXICHUSIMHU JAPYTHX YYaCTHHUKOB
nuanora, oOHapy»XUBaTh Pa3jiMuMe U CXOACTBO MO3UIMN; B KOPPEKTHOU dopme
bopmynupoBaTh pa3HOrjacus, CBOM BO3PAKECHUS;

MPEJICTABIATh PE3yJbTaThl PEUIEHUS 3aJadyd, 3SKCIIEPUMEHTA, HCCIEIOBaHUs,
MPOEKTAa; CAMOCTOSITEILHO BBIOMpaTh ¢GopMaT BBICTYIUIEHUS € Y4€TOM 3ajad



MpE3eHTAIMU U OCOOEHHOCTEHN ay JUTOPUH .

COTPYAHHUYCCTBO:

e MOHMMAaTh W MCMHOJB30BaTh IIPEUMYIIECTBA KOMAHJIHOW W WHIWBUIYaJIBHOMN
paboThl TIPU pEIICHWM YYCOHBIX MaTEeMAaTHYECKUX 3aJlady; NPUHUMATh IICJb
COBMECTHOM JESITEIBHOCTH, IUIAaHUPOBATh OPTraHU3AIlHMI0 COBMECTHOW paboThI,
pacnpenensaTh BUABI paldoOT, JOTOBApUBATHCSA, OOCYXIaTh MPOIECC U PE3yJIhTaT
paboThl; 0000mIaTE MHEHUSI HECKOJIBKUX JIIOJICH;

e yJacTBOBaTh B TpPyNmoOBBIX (QopMax paboTel (0OCyXJAeHHs, OOMEH MHEHHUH,
«MO3TOBBIC MITYPMBD» W HHBIC); BBITIOIHATH CBOIO YacTh pabOThI U KOOPAHMHUPOBATH
CBOU JCHUCTBHUSA C JPYTUMH WiICHAMH KOMaHJbI, OI[CHHBATh KAa4eCTBO pe3yJibTaTa |
Ka4eCTBO CBOCTO BKJaJa B OOMIMU pe3yJbTAaT MO KPUTEPHUSM, CHOPMYJIHUPOBAHHBIM
y4aCTHUKAMHU B3aUMOJCHCTBHUSI.

3) YHueepcaﬂbelMu pezyiaAmueHbimMu deﬁcmeu}mu, 06@0”6%14661}01/[41/{]%14
gbopmupoeaHue CMDbICII0BbLX YCNIAHOBOK U HCUZHEHHBIX HABLIKOEG JTUYHOCMU.

CaMOOpraHnu3anu:i:
® BBIABIIATDH Hp06HeMBI A1 pCIICHUA B JKHU3HCHHBIX H y‘-Ie6HBIX CUTyalMAX,
OPUCHTHPOBATLCA B Pa3 IMIHBIX rmoaxoagax IIPUHATHUA peHIGHI/Iﬁ

(MHIUBUIyaIbHOE, TPYIIIOBOE);

® CAMOCTOSITEJILHO COCTABJAThH IJIAH, AJITOPUTM PELICHUS 3ajJaud (MJId €ro 4acTh),
BBIOMpATh CIIOCOO pEUIeHUs C YYETOM HMEIOLIMXCS PECypCoOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BapUAHTHI PEUICHUMN C
y4€TOM HOBOU MH(pOpMAIUH.

CaMOKOHTPOJIb:

® BIIaJeTh cHocob0aMu CaMOMNPOBEPKH, CAaMOKOHTPOJISI TIpoliecca HW pe3yJsibTara
pElIeHUs] MaTeMaTUYeCKOM 3a7ja4i, CAMOMOTHUBAIIUU U PEDICKCUM;

® IIPEJABUACTh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTh NPU PEIICHUH 3a/1a4l, BHOCHUTH
KOPPEKTHUBBI B JICSITCIIHPHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, HAWJICHHBIX OITHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pE3yJibTaTa JEATCIPHOCTH TOCTABJICHHOW IIEH |
YCJIOBUSIM, OOBSICHITh MPUYUHBI JOCTUKEHUS WA HETOCTHXKECHHUS 11€J]IU, HAXOUTh
OIMOKY, NaBaTh OIEHKY MPUOOPETEHHOMY OIBITY.

3MOHHOHEU'IBHI)II>1 HHTCJIJICKT.
® BbIpa’XaTb S5MOINMU IIPU U3YUYCHHUU MATCMATHYCCKUX 00BEKTOB U (baKTOB, JaBaTb
OMOIHWOHAJIbBHYIO OINCHKY PCIICHHUA 3a1a4dH.

MNPpCaAMCECTHBIC PC3YyJIbTATbI

[IpenmeTHbIE pe3yIbTaThl OCBOCHUS paboueil mporpaMmsbl 10 MaTeMaTUKE yriyOiaEHHOTO
YPOBHSI TIPEACTABICHBI MO TOJaM OOyYeHUs] B CIEAYIOIIMX pas3feliax IporpamMMbl B
paMKax OTAEIbHBIX KypcoB st /—9 kitaccoB: «Anredpay, «I'eoMmeTpusd»,

«BeposiTHOCTh M CTaTUCTHKA.

PazBuTHe InOrMYecKMX TPEACTAaBICHUM W HABBIKOB JIOTHYECKOTO MBIILICHUS
00yYarouMxcsi OCyIIECTBISETCSI B paMKaX BCEX Ha3BAaHHBIX KypCOB Ha IMPOTSHKEHUU
Bcex JieT oOyuenusi. Ilpeamomaraercs, 4TO BBIITYCKHUK OCHOBHOM IIKOJBI CMOXET
CTPOUTH BBICKA3bIBAaHUS M OTPHULIAHUS BBICKA3bIBaHUIl, pacIliO3HaBaThb HUCTUHHBIE M



JIO)KHBIE BBICKA3bIBAHUS, IIPUBOJUTH NOPUMEPBI W KOHTPIIPUMEPHI, BBIIIOJIHITH
onepanuy HaJl BBICKa3bIBAaHUSMM, CTPOUTH BBICKA3bIBaHUS U PACCYKICHUS HA OCHOBE
JIOTUYECKUX MpaBWJ, pELIaTh JIOTUYECKHE 3aJladyd, HAYYUTCA IPUMEHSATH METOX
MaTeMaTU4YECKOU MHAYKLIHUHW, OBJAJACET IMOHSATHUSIMHU: OIpEJECIIEHUE, aKCcuoMa,
TEOpEMA, MOKA3aTeIbCTBO — W HAYYWUTCA HCOOJIb30BaTh HX IMPHU BBINOJHEHUU
yu4eOHBIX W BHEY4YeOHBbIX 3amad. [Ipu STOM BBeIEHHE OCHOBHBIX JIOTHUYECKHUX
TIOHSITUM U OCBOCHHE OCHOBHBIX CBA3aHHBIX C HUMH BHJIOB JE€ATEIBHOCTHU OTHECEHO
K Kypcy «BeposATHOCTP M CTAaTUCTHKa» M TakK € paclpenciieHo II0 Troaam
oO0y4YeHUs .

B pamkax Bcex Tpéx KypcoB ocyllecTBIIsieTcss (OpMHUpPOBAHHUE YMEHUsSI BbIOUpPATH
MOAXOJSIIMI METOA Il PEUICHUs 3aJlauM, BBISABISATH NMPUMEPBI MATEMaTHYECKHUX
3aKOHOMEPHOCTEN B INPUPOAE U OOIIECTBEHHOM >KW3HU, PACIO3HABATh MPOSIBJICHUE
3aKOHOB MAaTEMAaTHKH B MCKYCCTBE, NMPUMEHATh MATEMATHYECKUE 3HAHUS U OIIBIT
MaTeMaTU4YECKON JIEITEJILHOCTU B CHUTyalUsIX pealbHOM ku3HU. OOyyarouiuecs
3HAKOMSTCSI U y4daTCsl OIIMCBHIBATH OTJEJIbHBIE BBIAAIOIIWECS HAYyYHBIE PE3YJIbTATHI,
MOJIy4YE€HHbIE B XOJI€ pa3BUTHUS apUPMETUKH, aIreOpbl, T€OMETPUHU, TEOPUU
BEPOATHOCTENU, CTATUCTUKH, NIPUBOJAUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUN U UX
aBTOPOB B OTE€UYECTBEHHON W BCEMHUPHOU HMCTOPHUU HAYKH.



Pabouas nmporpamma y4yeOHOro Kypca
«aiuredpa» Ha yriay0JéHHOM ypoBHe. /-9 Kiacchl

Ilenun n3yuenms ydeOHOTO Kypca:

Anrebpa sBISIETCS OJJTHUM U3 OMIOPHBIX KYpPCOB OCHOBHOM MIKOJIBI: OHA 00ECIEeUYnBaET
W3yUYE€HHUE JIPYTUX IUCHUIUINH KaK €CTECTBEHHO-HAYYHOI'O, TaK U T'YMaHUTApHOTO
LIMKJIOB, €€ OCBOCHHUE HEOOXOAUMO I HNPOJIOJKEHUs] 00pa30BaHUS U MOJIE3HO IS
MOBCEAHEBHON >KU3HU. Pa3zButne y o0Oydarommxcsi Hay4YHBIX NPEJCTABICHUN O
MPOUCXOXKJICHUU W CYIIHOCTH ajredpamyeckux aOCTpakiui, crnocode OTpa>keHHs
MaTeMaTUIEeCKOM HAyKOW SBJICHUU W TPOIECCOB B MPHUPOJAEC U OOIIESCTBE, POJIH
MaT€MaTU4YECKOTO MOJICJIMPOBAaHUA B HAYYHOM IIO3HAHUM U B MPAKTHKE
CIOCOOCTBYEeT (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS W KAadyeCTB MBIIIJICHUS,
HEOOXOJAUMBIX JJIsI aJanTaiid B COBpeMeHHOM uudpoBoM odbuiectBe. M3yuenue
anreOpbl €CTECTBEHHBIM 00pa3oM oOecrieuyrBaeT pa3BUTUE YMEHHUs HaOII01aTh,
CpaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUUYHOCTHU MBbIILICHUS,
CHOCOOHOCTH apPTyYMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOM JEHCTBUS, BBIBOJIbI,
dbopmynupoBaThk yTBepxkJeHus. OcBoeHHE Kypca anareOpbl 0OeCrieYruBaeT Pa3BUTHE
JIOTUYECKOTO MBIIIJICHUST OOYyYalomUuXCcsi: OHU MCIOJB3YIOT JICAYKTHUBHBIE U
WHJYKTUBHBIE PaCCY>KIACHUSI, 0000IlEeHNEe U KOHKPETU3alMI0, abCTparupoBaHUE U
anajorutro. OO0ydyeHue ajareOpe mpeanosaraeT 3HauUuTEIbHbIM 00BEM CaMOCTOSITEILHOMN
NESITEIbHOCTH  OOyYarolIMXCs, IO3TOMY CaMOCTOATEIbHOE pElIeHHWEe 3ajad
y4dalllMMHUCS €CTECTBEHHBIM 00pa3oM SBIISIETCS peain3aluel JAesiTeIbHOCTHOTO
NpUHLMOA O0y4YEeHUS.

B cTtpykType mporpammbl yueObHOTO Kypca «Anredpa» yriyOia€HHOro u3ydeHus B 7—9
KJIaccaX OCHOBHOE MECTO 3aHUMAIOT COJIEP>KATEIbHO-METOAUUECKUE JUHUU: «Hucna u
BBIUMCIICHUS;

«AnrebpandecKkue BRIPAKECHU»; « YpAaBHECHUS U HEPABCHCTBAY;

«DPyukuum». Kaxnas w3 3THUX COAEPKATEIBHO-METOJIMYECKUX JIMHUM Pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYCHUSI Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasch 1
B3aMMOJICUCTBYSI C APYTUMH €ro JUHUSIMU. B X0je u3ydeHus Kypca o0ydaronaMcs
MIPUXOJIUTCST JIOTUUECKHU PACCYXkKIaTh, HCHOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIMN
SI3BIK.

Conepxxanue JUHUU «HYuciaa M BBIYUCICHUS» CIY>KAT OCHOBOW JJIs JajbHEUIIIEro
W3Y4YEHHUs] MaTE€MaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOUIMXCSA JIOTMYECKOTrO
MBINIJICHUSI, (POPMHUPOBAHUIO YMEHHUSI TMOJIL30BAThCI aJIrOPUTMaMH, a TaKXKe
MPUOOPETECHUIO MPAKTUUYECKHUX HABBIKOB, HEOOXOIUMBIX MJjisl TOBCEIHEBHOM KU3HU.
Pa3zBuTtHe NOHATHS O 4YHMCIE€ B OCHOBHOM IIIKOJIE CBSI3aHO C pallMOHAJLHBIMHU U
UppaIMOHAIFHBIMU YHCIaMH, ()OPMHUPOBAHUEM IMPEJICTABICHUN O NECUCTBUTEIHHOM
yucisie. 3aBeplIeHUEe OCBOEHHUSI YHCIIOBOM JIMHUM OTHECEHO K CTaplIeMy 3BEHY
o011ero o6pa3oBaHusl.

Conepxanue NByX aireOpamydeckux JUHUN — «ANreOpandecKue BBIPAXKCHUSD U
«YpaBHEHHUSI M HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOyYarOUIUXCs
MaTEeMaTUYEeCKOro amrnapara, HeOoOXOJIMMOro [js pelIeHUs 3ajlad MaTeMaTHKH,
CMEXHBIX TIPEIMETOB U OKPYKAIOIIECH pEaTbHOCTH. B OCHOBHOU mIKOJIe y4eOHBIH
MaTepuall  TPYNIUPYETCS  BOKPYr  pallMOHAJIbHBIX  BbIpakeHuil.  AnreOpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHUKH KaK sI3bIKA JIJIsI IOCTPOCHUSI MaTEeMaTUYECKUX



MOJeJIel, OMMCAHUsI MPOILECCOB U SBJICHUN peajlbHOro Mupa. B 3amaunm oOydeHus
anreOpe BXOJST TakXKe JajbHEHIee pa3BUTHE AJITOPUTMUYECKOTO MBIIIJICHUS,
HEOOXOJUMOT0, B YaCTHOCTH, JJIsI OCBOEHHMS Kypca HUH(POpPMATUKH, U OBJAJICHUE
HaBBIKAMH JIEAYKTUBHBIX paccyxaeHuil. IIpeobGpa3zoBaHue CUMBOJBHBIX (opMm
BHOCUT CBOM crHeuu@uUYecKuil BKJIaJT B pa3BUTHE BOOOpPaKEHUs, CHOCOOHOCTEH K
MaTeMaTU4YECKOMY TBOPYECTBY.

Conepxanve (QPyHKIHMOHATBHO-TpA(UUECKOM JHWHUM HAIEJICHO Ha IIOJIyYeHHUeE
IIKOJIbHUKAMU 3HaHUM O (PYHKIMSAX KaK BaXXHEUIIEH mMaTeMaTH4eCKOW MOJend Jis
OINMCAaHUsI U MCCIEIOBAHUSA Pa3HOOOpPA3HBIX MHPOLECCOB U SBJICHWIN B NPUPOAE U
oOmiecTBe. M3yueHue »Toro marepuana criocoOOCTBYET pPa3BUTHIO Y OOyYarOIIUXCS
YMEHUS UCIIOJb30BaTh PA3JIUYHBIE BBIPA3UTEIIbHBIE CPEACTBA SI3bIKa MATEMATUKUA —
CIIOBECHOTO, CHMBOJIMYECKOT'0, TpaUuecKoro, BHOCUT BKJIaJ B (OPMUPOBAHHUE
MIPEACTABICHUN O POJIM MAaTEMAaTUKHU B Pa3BUTHUHU LIMBUIU3ALHUUA U KYJbTYpPBHI.
VrinyOn€HHbI Kypc anreOpbl XapaKTEepU3YyeTCsi HE TOJbKO W3YYEHHEM HEKOTOPOTO
JOITOJIHUTEIIBHOTO TEOPETUYECKOTO almapara U CBA3aHHBIX C HUM METOJOB PEIICHUS
3ama4y. AnreOpa sIBJISIETCS SI3bIKOM JUIsL ONMUCAHUs OOBEKTOB M 3aKOHOMEPHOCTEW,
CIIy>KUT OCHOBOM MaTeMaTH4YecKOoro mojenupoBaHus. Ilpu stom camu OOBEKTHI
MaTeMaTUYECKUX yMO3aKJIIOUEHUH U TIpUHATBIE B  anreOpe mpaBuia HUX
KOHCTPYUPOBAHUSI CIIOCOOCTBYIOT (OPMHUPOBAHUIO YMEHUN OOOCHOBBIBATH U
JIOKa3bIBaTh CYXJICHUs, pPa3BUBAIOT MAaTEMAaTHYECKYI0 HWHTYUIHUIO, KpaTko U
HaIJISITHO PAaCKPBIBAIOT MEXAHU3M JIOTHYECKUX ITIOCTPOCHUIN M y4aT UX IIPUMEHEHHUIO.
Tem cambIM anreOpa 3aHMMAET OJHO M3 BEAYUIMX MECT B (POPMHUPOBAHUU HAY4YHO-
TEOPETUUYECKOTO MBIIUIEHUS] O0Yy4aromuXcs.

MECTO y4eOHOro Kypca B y4eOHOM ILIaHE

CornacHo yueOHOMY IUIaHy B 7—9 kjaccax u3ydaeTcs y4deOHBIM Kypc «Anareopay,
KOTOPBIM BKJIIOUAET CJEAYIONIME OCHOBHBIE pa3delibl cojaepkanus: «Yucna u
BBIYHCIICHUS», «ANTeOpandecKrue BBIPAOKCHUS», «YPABHCHHUS ¢ HEPABEHCTBAY,
«DYHKIITUN.

B yuebHOM 1mane Ha u3ydeHHWe anreOpel B /-9 kiraccax Ha yriayOJIE€HHOM YypOBHE
OTBOJIUTCS HE MeHee 4 ydeOHBIX 4acOB B HEJCIIO B TEUEHHUE KaXKJIOTO Tojia O0y4YeHUs,
BCEro 3a Tpu roja oOyueHus — He MeHee 408 yueOHbIX 4acoB.

Coaepxkanue y4eOHOro Kypca (mo rogamM o0y4eHus )

7 Kaace

YHUCJIAa U BBIYUCJICHUA

PanumonajabHble 4HucJaa

Panmonanbubie uncna. CpaBHEeHUE, yIOPSIOUYUBAHUE U apU(DMETUUECKUE NECUCTBUS C
pauMoOHaIbHBIMU YUCIAMU. YUCIIOBas IpsiMasi, MOAYJIb YUCJIA.

CreneHb ¢ HATypaJIbHBIM MOKa3aTejleM U €€ CBOMCTBA. 3allMCh YHCJA B JICCITUYHOU
MO3UIIMOHHOM CUCTEME CUMCIICHHUS.

Pemienue TekcTOBBIX 3amad apudMeTHdecKuM crocoooM. Perenue 3amau wu3
pearbHOM MPaKTUKH Ha YacTH, Ha APOOU, HA MPOIIEHTHI, TPUMECHECHUE OTHOIIICHUMN
U TIpONOPIUN TIpU PEHIeHUU 3ajJad; pelIeHUe 3ajJad Ha JIBHWKEHHE, padoTy,
MOKYIIKH, HAJIOTH.



JleaumMocTb

JlenuMocCTh nebiX unceil. CBOMCTBA ACIMMOCTH.

IIpocTteie u cocraBHble 4unciaa. YErHele u Hed€THble ywuciaa. IlpusHakum
nenumocta Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku AeAUMOCTU CyMMBI U
MIPOU3BEICHUS LEJIBIX yuceJl TMpPU PEHICHUH 33Jj]ad € [OPAKTHYECKUM
COIEP>KAHUEM.

HaubGonpmuit oOmwuii nenuTesl> W HauMEHbIIee oO0Inee KpaTHOE JABYX YHCE.
Bzaumnuo npoctbeie uncaa. AnroputMm EBkimaa.

Jlenenne ¢ octatkoM. ApudMeTHdeCcKrUe Onepanu HaJl OCTaTKaMH.

anrebpanvyeckue BbIPAKEHUS

BripaxkeHusi ¢ nepeMeHHbIMH

BeipaxkxenHue ¢ nOepeMeHHBIMU. 3HAUEHUE  BBIPAXKEHUS C  IIEPEMECHHBIMU.
IIpencraBieHre 3aBUCUMOCTH MEXKIY BEJIMUMHAMH BBUJIEC (DOPMYJIHI.

ToxnectBo. ToxkIeCTBEHHbIE MOpeoOpa3oBaHUsl alIreOpanydyecKux BBIPAKCHUMN.
Jloka3aTenbCTBO TOXKJIECTB.

MHoOro4jeHbl

OnHounieHbl. OQHOYJIEH CTaHAApTHOTO BUAA. CTENEeHb OJHOYWICHA.

MHuorounensl. MHoOrouJieH ctangapTHoro Buja. CreneHb MHoroudsieHa. Cio)keHmue,
BBIUMTAHUE, YMHOXXEHHE U JeJeHHE MHOTOo4YIeHOB. IIpeoOpazoBanue 1eI0Tr0
BbIpakeHUs1 B MHOTOWIeH. KopHu MHOTOUJIEHA.

DopMyJIbl COKpAIIEHHOTO YMHOXKEHHUS: KBaJIpaT CYMMBbI M KBaJpaT Pa3HOCTHU JIBYX
BhIpaXKCeHUH, KyO0 CyMMBblI M Ky0 pPa3HOCTH ABYX BBIpAKCHUMH, Pa3HOCTh KBaJIPaTOB
JIBYX BBIpQKEHUM, MPOU3BEACHUE PA3HOCTU U CYMMBbI JIBYX BBIpQXKCHUN, CymMMa U
pPa3HOCTh KyOOB JIBYX BBIPaKCHHM.

PaznoskeHne MHOTroO4WJIeHa Ha MHOMKHTEIHM. BBIHECEHHE OOIIero MHOXKHTEIIS 3a
CKOOKH. MeToJ1 rpyIIITUupPOBKHU.

YPABHEHHSI U CHCTeMbI YPABHEHHI

YpaBHeHus

VYpaBHeHue ¢ oaHoil nepeMeHHoil. Kopenb ypaBHeHusi. CBOWCTBa ypaBHEHUU C
OJTHOW NEepeMEeHHOM. PAaBHOCMJIIBHOCTh YPaBHEHUU. Y paBHEHHUE KaK MaTeMaTU4yecKasi
MOJEJIb PEATTbHOM CUTYalluH.

JInHEeHOEe ypaBHEHUE C OJHOU NEepeMeHHOM. UNCI0 KOpHEN JTUHEMHOTO YPaBHEHUS.
Pemienre TEKCTOBBIX 3aJay C TIIOMOIIBID JHUHEWHBIX ypaBHeHuM. JInHenHoe
YpPaBHEHHE, COAeprKallee 3HAK MOAYJIA.

Cucrembl ypaBHeHMH

VYpaBHeHue ¢ AByMs IiepeMeHHbIMHU. ['paduk nuMHEHHOro ypaBHEHHUsS] C JABYMS
nepeMeHHbIMU. CHUCTEMBI JIMHEWHBIX YpPaBHEHUW C JBYMs IIEPEMEHHBIMU.
I'paduuecknii MeTOn pelieHusi CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JIByMs
IIEPEMEHHBIMU. PelieHne CUCTEM JIMHEWHBIX YPAaBHEHUU C ABYMsI NEPEMEHHBIMU
METOJIOM ITOJACTAaHOBKH U METOJOM ciloXeHHus. Cucrema JIByX JIMHEUHBIX YpaBHEHUH
C ABYMsI IIEPEMEHHBIMU KAaK MOJEJb PEaJbHOU CUTYaIlUU.



(pyHKU UM

Koopaunarel u rpaguku

KoopanHara Todykn Ha npsAMod. YUucnoBbIE NPOMEXYTKH. PaccrossHue Mexny
JIBYyMsI TOYKaMM KOOPJAWHATHOMW IPSAMOM.

[IpsmoyrosibHast cucrema KoopauHaTr. AOcuucca W OpAWHATa TOYKH Ha
KOoOpaAuHATHOM mnockocTu. [lpumeps! rpadukoB, 3agaHHbIX ¢Gopmyiamu. UteHue
rpauKoOB peajibHbIX 3aBUCUMOCTEH.

DyHKIUU

DyYHKIIMOHAJIBHBIE 3aBUCUMOCTH MEXAy BeaununHaMmu. [lousatue pyHknn. OyHKIAS
Kak MaTeMaThdecKas MOJIeNIb peajbHOro Iporecca. OO61acTe OIpeaeiieHus |
ob6nacte 3HaueHudd ¢yHkuuu. CriocoObl 3amanus ¢GyHkuuu. ['paduk GyHKUHU.
[lonsiTHsT MakcuMyMa W MUHHUMYyMa, BO3pacTaHUs W yOBIBaHUS Ha TIpUMeEpax
pe€aTbHBIX 3aBUCUMOCTEMU.

Jluneiinas gyHkums, e€ croiictBa. ['paduk nunerHoM pyHKuu. ['paduk pyHKINU
y =|x|. Kycouno-3ananubie GyHKIIUH.

8 Kiace

YHCJIA M BBIYHCIICHUS
HppaunonajabHbie Yucaa

KBanpataele kopHu. ApudmMeTHUECKHH KBaJpaTHBIH KOpPEHb U €ro CBOWCTBA.
IlondaTtue wuppaumoHanbHOro 4uciaa. JIeucTBUs C WPAUUOHAIBHBIMU YHUCIAMM.
CaolicTBa JIEUCTBUM Cc HppaLUOHAIbHBIMU 4UCJIAMU. CpaBHeHuE
UPPALHNOHAIIBHBIX YUCEI.

YucjioBble MHOKECTBA

IIpencraBieHus O pacCHIMPEHUSX YHUCIIOBBIX MHOXECTB. MHOXECTBAa HATypaJlbHBIX,
LIEJIBIX, pallMOHAIBbHBIX, JEUCTBUTEIbHBIX ducesl. CpaBHeHHE uYHced. UUCIOBBIC
POMEKYTKH.

JeanmocTb
JencrBust ¢ ocratkamu. Octatku crerneHeu. [IpruMeHeHne OCTaTKOB K PELICHUIO
YPaBHEHUU B LENBIX YUCIAX U TEKCTOBBIX 3aj1ad.

N3mepennsi, npudJINKeHNs1, OLECHKHU
Pazmepsl 00BEKTOB  OKpYXAKOIMIEr0 MHUpPA, JUIMTEIBHOCTH  IIPOIIECCOB B
okpy>xaromieM mupe. CtaHIapTHBIN BUJ YHUCIIA.

anarefpanyeckue BbIPaKeHHs

JIpoOHO-palMOHAIbLHbIE BbIPAKEHUS

Anrebpanueckas JpoOb. JlomycTumble 3HA4Ye€HUSI TEPEMEHHBIX B ApPOOHO-
paluMOHANIBHBIX BbIpakeHUsIX. (OCHOBHOE CBOWCTBO ajredpandyeckoi apoowu.
CnoxxeHue, BBIYUTAHHWE, YMHOXEHHE U JeCJIEHHE alreOpamydeckux JpooOei.
Briaenenue nenoil yactu anreopandeckoil apooH.

PaumonaneHbie BblpakeHUs. TOXKIECTBEHHBIE NpPeoOpa3zoBaHUs pPalMOHAJIbHBIX
BBIPAXKECHUU.

HNppanuoHajbHble BhIPAKeHUsI
JlomycTuMble 3HAYEHUSI TIEPEMEHHBIX B BBIPAXKEHUAX, COAECPKAIIUX apuPMETHUIECKUE
KBaJipaTHble KOpHU. ToXKAECTBEHHBIE MpPeoOpa3zoBaHUs BBIPAXKEHUH, COAEpKAIIUX



apudmMeTHnyecKue KBaJpaTHbIE KOPHHU.

Crenenn
CreneHp ¢ I1IeJdbIM TOKa3arejaeM U €€ cBoiicTBa. IIpeoOpazoBaHue BBIpa)KECHUM,
coAepKallux CTEIICHHU.

YPABHEHHS M HEPABEHCTBA
YpaBHeHus

KBanpatHoe ypaBHeHue. DopmyJlia KOpHEW KBaJApaTHOIroO ypaBHeHHUs. KoimuecTBo
JICICTBUTEJIbHBIX KOPHEW KBaApaTHOTrO ypaBHEHUs. Teopema Buera. YpaBHEHwUs,
CBOJIMMBIE K JIMHEWHBIM YPaBHEHUSIM WM K KBaJApaTHBIM ypaBHeHUsIM. KBazpaTtHOe
YpaBHEHHUE C napamMeTpoM. PemieHne TEeKCTOBBIX 3a/lad C MOMOIIBIO KBAJPATHBIX
YpaBHEHUH.

JlpoOGHO-paninoHanbHble ypaBHeHUs. Pemenue apoOHO-panMoOHAIbHBIX YpaBHEHUU.
Permienue TEKCTOBBIX 3adady C MOOMOIIBIO JPOOHO-pAllMOHAIBHBIX YpaBHEHHUU.
I'pacduueckas unTepnperalys ypaBHEHUN C JIByMsI IEPEMEHHBIMU.

Hepasencmea

YucnoBele HepaBeHCTBAa. (CBOWMCTBAa 4YHMCIIOBBIX HeEpaBeHCTB. HepaBeHCTBO ¢
nepeMeHHou. Ctporue U HecTporue HepaBeHCTBA. CJIOKEHUE U yYMHOXEHHUE
YHUCJIOBBIX HEpaBeHCTB. OLCHMBAaHUE 3HAYCHMUsI BBIpAKEHUs. Jloka3aTeiabCTBO
HEPABEHCTB.

IlonaTHE O penIeHMM HEPABEHCTBA C OJHOM INEPEMEHHON. MHOXECTBO pELICHUU
HEpaBEeHCTBA. PaBHOCUIIbBHBIC HEPABEHCTBA.

JIMHENHOE HEPABEHCTBO C OJJTHOW NEPEMEHHOM U MHOKECTBA €ro peueHul. Pemenne
JIMHEWHBIX HEPABEHCTB C OJIHOMN NnepeMeHHOM. CHUCTEMBI U COBOKYITHOCTH JIMHEMHBIX
HEPAaBEHCTB C  OJHOM NepeMeHHOW. PenieHue TEKCTOBBIX 3a4ay € MNOMOUIBIO
JIMHEWHBIX HEPABEHCTB C OJJHOU NEPEMEHHOM.

DOynkimn

OO6macte omnpeAesieHusT M MHOXECTBO 3HadeHu ¢GyHknuu. CnocoObl 3aaaHus
dyukmmit. ['paduk ¢dyskouu. YUrteHue cBouMcTB (GyHKIUU 1O €€ Tpaduky.
ITpumepsl rpadukoB QyHKIHM, OTPAXKAIOIINX PEATIbHBIE TIPOLIECCHI.

Jlunetitnas  ¢pynkmusa. DyHKOUM, ONWUCHIBAIOIIME MOPSIMYIO H  OOpaTHYIO

IPOIOPLUOHATBHBIC 3aBHCUMOCTH, HX rpadukn. OyHKOUH y = ax2, y = x2 +
k .

b, y= x3, y=|x]| y=Vx y=, ¥ KX CBOWCTBA. KycouyHo-3anaHHBIC

dyHKIINH. _



9 kaace

YHCJIa M BbIYHCIICHUS

HppaunonajbHblie yncaa

Kopens N-ii crenenu u ero cpoiicrea. CTeneHb ¢ pallMOHAJIbHBIM MOKA3aTeJIEM U €€
CBOMWCTBA.

ajredpanveckue BbIpaKeHHS
HppauuoHaibHble BbIPpaKeHHUs
ToxxaecTBEeHHbIE MPEOOPa30BaHUs BBIPAXKEHUN, COAEpIKaIIUX KOPEHb N-H CTEIEHH.

ToxaecTBEHHbIE IpeoOpa3oBaHUsl  BBIPAXKEHHUM, COAEPXKAIIUX CTEIEHb C
paLiOHAJIBHBIM IIOKA3aTEJIEM.

MHoro4wieHbl
KBanparuseiii TpéxuneH. KopHu kBagpaTHOro TpéxuieHa. Pa3noxeHrue KBagpaTHOTO
TpEXUJI€HA HA JIMHEWHBIE MHOXKUTEIH.

YPABHEHHS] U HEPABEHCTBA

YpaBHeHus

bukBagpatHbie ypaBHeHUs. llpuMepbl TPUMEHEHHW METOJIOB PABHOCHUIIBHBIX
npeoOpa3zoBaHU, 3aMEHbl MEPEMEHHOH, rpa)MyecKOro MeEToAa IIPU PELICHUU
ypaBHeHU# 3-U U 4-i1 cTeneHel.

Pemenue npoOHO-paliMOHAIBHBIX YPAaBHEHUM.

Pemenue cucreM ypaBHEHUIl ¢ AByMs IEPEMEHHBIMU. PellieHrne mpocTeNInX CUCTEM
HEJIMHEWHBIX YpaBHEHUM C AByMsI NMEpeMEHHBIMHU. [padudyeckuili MeTon pelnieHus
CUCTEMbl HEJIMHEWHBIX YpaBHEHUW C JAByMs mnepeMeHHbIMH. Cucrema JIBYyX
HEJIMHEWHBIX YPABHEHUU C ABYMSI MEPEMEHHBIMU KaK MOJE/Ib PEeaIbHOM CUTYyalIUH.

Hepasencmea

YucnoBble HepaBeHCTBA. PemeHne JWHEWHBIX HEpPaBEeHCTB. Jlxka3aTenbCTBO
HEPABEHCTB.

KBanpaTHble HepaBEeHCTBA C OHOU MEPEMEHHOM. Pelmenne kBaipaTHbIX HEPABEHCTB
rpauyecKuM METOJOM U METOJOM HHTEpBaJOB. MeToJ MHTEpPBAJIOB JJIiA
palyoHaIbHBIX HEPABEHCTB. [IpocTeliine HepaBeHCTBA C IMapaMeTPOM.

Penrenune TEKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.
HepaBeHcTBO ¢ 1ByMs nepeMeHHbIMU. PenieHrne HepaBeHCTBA (IBYMsI IEPEMEHHBIMM.
CucremMbl HEpPaBEHCTB C JAByMsl HepeMeHHbIMU. ['paduueckuii Meron permeHus
CUCTEM HEPABEHCTB C IByMs [IEPEMEHHBIMMU.

(pyHKIMH

Oynkuusa. CBolcTBa (PyHKIUI: HyJAM (QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKIIMM, NPOMEXYTKH BO3pAacTaHUs M yObIBaHUS (PYHKIUU, YETHBIE U HEUYETHBIC
(dyHKIMK, HauOOJIbIIIEE U HAUMEHbIIIEEe 3HAYCHUS! (PYHKIIUH.

KBanpatuunas ¢pyskuus u e€ cBoiictBa. Mcnnonb3oBaHue CBOMCTB KBaApPATUYHOU
dbyHkuum st peureHus 3anad. Iloctpoenuwe rpaduka KBaapaTUYHOW (QYHKIIHU.
[lomoxxenne rtpaduka KBaapaTudHOM  (YHKIMHM B  3aBUCUMOCTH OT €&
koaddunmentos. padukn Gyukmumii y = ax2,y = a(x —m)2 uy = a(x — m)2 + n.
IToctpoenne rpadukoB ¢GyHKIHI C TTOMOIIBIO TTPeoOpa3OBaHUM.



Hpo6uo-nmuueiinas ¢yukmusi. HMccnenoBanue ¢yakmuii. Oyakmus Yy = xN ¢
HaTypaJdbHBIM MOKa3aTesneM N u e€ rpaduk.

YHUCJOBBIE MOCIECA0BATCILHOCTH U IIPOIPECCHN

IloasaTue YU CJIOBOM IMOCJIENOBATEIILHOCTH. KoHeuHrie 154 OECKOHEYHBIE
IOCJIEIOBATEILHOCTH. OrpanuyueHHas IMMOCJIEIOBATEILHOCTD. MOHOTOHHO
BO3pacTaromas (yObIBaroas) OCJIEA0BATEIHLHOCTD. CrocoObI 3aJlaHug

MOCJIEIOBATEIbHOCTH: OIMUCATENIbHBINA, TAaOMWUYHBIM, C TMOMOLIBIO (POpMyIBl N-TO
YJIEHA, pEKYPPEHTHBIM.

Apudmerudeckas U TeOMETpUYECKass  IPOTPECCHUH. CpoiicTBa  4YJIEHOB
apupMEeTHUECKOM Uu TeoMeTpuueckod mnporpeccuit. dopmMynsl N-ro 4YjeHa
apudMeTHYeCcKOil M TEeOMETPHUUECKON mnporpeccuil. @OpmMyJibl CyMMBI TEPBBIX N
YJICHOB apu(PMETUYECKOM U TEOMETPUUECKON mporpeccuil. 3ajauyv Ha MOPOICHTHI,
0aHKOBCKHE BKJIaJbl, KPEIUTHI.

[IpencraBieHue o CXOAUMOCTH HOCJIEAOBATEIBHOCTH, O CYMMHUPOBAHUU OECKOHEYHO
yObIBaroneil reoMeTPUIYECKON NPOTrPECCHUU.

Meron maremarnyeckon mHAyKUMU. [Ipocrenime npumepsl.

IUJIaHUPYyEMbIe NPEAMETHBIE PE3YJIbTAThl OCBOCHUSI NIPUMEPHOUN padouei
nporpaMmsl (1o rojgaM OOy4deHUs)

OcBoeHue yuyeOHOro kKypca «Anredpa» Ha yriay0J€éHHOM ypPpOBHe OCHOBHOI'O OOIIETo
o0pa3oBaHusl JOJDKHO OOecreuuBaTh JOCTHIXKEHHUE  CIEAYIOINIUX  MPEeIMETHBIX
00pa3oBaTeJIbHBIX PE3yJILTATOB.

7 Kaace

YHCJIA U BBIYUCTCHUSA
PanuonajabHbBIE UHCIa

— Ilepexonute OoT omHOM (GOpMBI 3amMCcU 4YucCeNl K Apyroi (mpeoOpa3oBHIBATH
JIECATUYHYIO IpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUUYHYIO, B YACTHOCTH, B
OECKOHEUHYIO JECITUUYHYIO APOOB).

— HMcnonp30BaTh NOHSTHS MHOKECTBA HATYPaJIbHBIX YHCEJI, MHOYXECTBA ILEJIbIX
4hCeJl, MHOXECTBA palMOHAJIbHBIX YHCEJI NOpPpU PELHICHUMW 3a7ady, IPOBEICHUU
pPacCyXIE€HUU U NOKA3ATEIIbCTB.

— IMonumartph 1 OOBSICHITH CMBICI TIO3UIIMOHHOM 3allMCH HATYyPaJIbHOI'O YHCIIA.

— CpaBHUBaTh U yHnopsiA0UYMBATh pallMOHAIbHBIEC YHMCIA.

— BpmonHATh, coueTass yCTHBIE W NHUChbMEHHBIE TIPUEMBI, apUDMETHUECCKHUE
JICUCTBUS C pallMOHAJIBHBIMU YHCJIAMHU, MCHOJb30BAaTh CBOMCTBA YMCEJI U IIpaBHJIa
JIEUCTBUU, TIPUEMBI PALITMOHAJIBHBIX BBIYUCIICHUU.

— BBINOIHATH AEUCTBUS CO CTENEHSIMU C HATYpPaJIbHBIMU MOKa3aTEIsIMU.

— HaxoauTpe 3Ha4€HUST YMCIIOBBIX BBIPAKECHUM, COJAECPKAIIUX pAllMOHAIBHBIE YHUCIIAa U
CTETICHU C HaTypaJIbHBIM MOKa3aTeJeM; MPUMEHSITh Pa3HO0Opa3HbIe CIOCOOBI U MPUEMBI
BBIUHCJICHUSI, COCTaBJSITh W OLIEHUBATh YMUCJIOBBIE BBIPAXKEHUS TMpPU PEIICHUHA
MPAKTUYECKUX 3a7a4 U 337a4 U3 JIPYyTruX y4eOHBIX MPEIMETOB.

— OxpyriasaTh 4yncia ¢ 3aJJaHHOM TOYHOCTBIO, @ TAKXKE MO CMBICITY MPAKTUYECKOU
CUTyalliW; BBINOJIHATh MNPUKHUJIKY W OLEHKY pe3yJibTaTa BBIYUCICHHUM, OLCHKY
3HAYCHUM YHWCJIOBBIX BBIPAXKECHUU, B TOM YHCIE IMPU PEUICHUHU IPAKTUUYECCKUX
3aj1a4.



— Pemrate TekcTOBBIE 3agayd  apuPMETHYECKHMM CHOCOOOM; HCIOJIb30BaTh
TaOJUIIBI, CXE€MbI, YEPTEXKH, JIPyIrue CpeJCcTBa NPEJCTABICHUS AaHHBIX MIPU
peuieHuu 3aaad4d.

— Pemars TNpPaKTUKO-OPUEHTUPOBAHHBIC 3aJlaud, CBA3aHHBIE C OTHOLICHUEM
BEJIMYMH, MOPOINOPIMOHAIBHOCTBIO  BEJIWYMH, MPOLEHTAMU; WHTEPHPETUPOBATH
pe3yabTaThl pElICHUsl 3a7ad C y4E€TOM OTrpPaHUYECHUM, CBSA3aHHBIX CO CBOWCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

JleaumocTb

— Jloka3plBaTh M OPUMEHSTH MPU PEUICHUU 3aJad MPU3HAKU JCIUMOCTH HaA 2,
4, 8,5, 3,6,9, 10, 11, npusHaku AEIUMOCTU CYMMBbI U ITPOU3BEJICHUS 1ICJIBIX
qHCel.

— PacknanpiBaTh Ha MHOXXUTEJIM HATypajbHBIC YHCIIA.

— CB0OOAHO oOmepupoBaTh TMOHATHAMH: UYETHOE UYHCIO, HEUYETHOE YHCIIO,
B3aMMHO ITPOCTHIEC YHCJIA.

— Haxonute nHaubGombpmuii oOIIMM JEeIUTEIh W HauMMEHbIIee OO0Ilee KpaTHOE
YHUCeJl ¥ UCIOJIb30BaTh UX MPU PEIICHUHU 3a7a4, IPUMEHATh alroputM EBkinaa.

— OmnepupoBaTh MNOHITHEM OCTaTka IO MOJYJIO, IIPUMEHSITH CBOMCTBa
CpaBHEHHUU II0 MOIYJIO.

ajredpanveckue BbIPAKeHHS
BeipakeHusi ¢ nepeMeHHBIMH
— Hcnonp3oBaTh alredpandyecKkyro TEpPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€

B IPOIIECCE OCBOCHUSI YUEOHOro Marepualia.

— HaxoauTh 3HaueHUs OyKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX 3HAYECHUSX
MNePEMEHHBIX.

— Hcnosb30BaTh MOHSTHE TOXECTBA, BHITIOJHATH TOXJIECTBEHHBIC MPEOOpa3oBaHUs
BBIpA)KCHUH, NOKA3bIBAaTh TOXJIECTBA.

MHoro4jieHbl
— BrinmonaaTe ipeoOGpa3oBaHus 1IEJIOTO BBIPAXKEHUS B MHOTOYJIEH MPUBEICHUEM

MOJOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

— BpImonHATh AefcTBUS (CIIOKEHUE, BRIYUTAHUE, YMHOXKEHHUE) C OJTHOWICHAMH U
C MHOTO4WICHAMH, NMPHUMEHSATH (POPMYJIbI COKpamEHHOTO YMHOXXEHUS (KBaapaT M
KyO CyMMBbI, KBaJpar U KyO pasHOCTH, Pa3HOCTh KBaJpaToOB, CyMMa U Pa3HOCTH
KyOOB), B TOM UHCJI€ JJI YTPOIIEHUS BBIYUCICHUM.

— OcCymecTBISTh Pa30KEHUE MHOTOWICHOB HAa MHOMXHUTEIH C MOMOIIBIO
BBIHECEHUsI 32 CKOOKHM OOIIEro MHOXUTEISI, TPYNIUPOBKUA CJaraeMbIX, TPUMECHSS
(hopMyJIbl COKpAIIEHHOTO YMHOEHHUS.

— IlpumMensaTsr mpeoOpa3oBaHNUSI MHOTOUJICHOB JJIs PEIICHUS PA3IUYHbBIX 3a71a4 U3
MaTEMaTHUKH, CMEKHBIX MPEIMETOB, U3 PCaTbHON MPaKTHUKH.

— Hcnonp3oBaTh CBOWCTBA CTEIEHEH C HATypaJdbHBIMH TIOKa3aTeIISIMUA  JIJIs
npeoOopa3oBaHUsT BBIPAKEHUI.

YPaBHeHHSl H CHCTeMbl YPABHEeHHIi

— Pemare sMHENHBIE ypaBHEHUsI C OJHOM NEPEMEHHOW, NPUMEHss IpaBUia
Iepexoga OT UCXOAHOI'0 YPaBHEHUS K paBHOCUIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIX YMCJIO KOPHEM YpPaBHEHMUSI.

— IlopgOupats npuMepbl Iap 4YMCEN, SBJSIIOUIMXCS PEIIEHUEeM JHUHEHHOro



YpaBHEHUsI C JByMs NEPEMEHHBIMU.

— Crpouth B KOOPAMHATHON IJIOCKOCTH IrpauK JIMHEHHOTO ypaBHEHHUS C JABYMsI
MIEPpEMEHHBIMH;  MOJB3YSACh TpaUKOM, TMPUBOJAWUTH MPUMEPHI  PELUICHUS
YpaBHEHUS.

— PemaTh cucTeMbl ABYX JIMHEHHBIX YPAaBHEHHUH C IBYMSI IEPEMEHHBIMHU, B TOM
yuciie rpa¢uuecKu.

— CocraBisATh M peniaTb JUHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpPaBHEHUM MO YCJIOBHUIO 3aJ1a4d, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJla4Ml TMOJIy4YEHHBIN pe3yJibTar.

(GyHkun
Koopaunarel u rpaguku

— H3o6paxarh Ha KOOpAWHATHON NPSIMOUM TOYKH, COOTBETCTBYIOIIME 3aJIlaHHBIM
KOOpJAWHATaM, JIy4Yd, OTPE3KH, HHTEPBAJIbI; 3alIUCHIBATh YMCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoM SI3bIKE.

— OTMmeyars B KOOPAMHATHOU IMIIOCKOCTH TOUYKH I10 3aJaHHBIM KOOPAHHATaM.
DOYyHKIUU

— Ctpouth rpaduky JUHEHUHBIX QYHKIIUHA.

— OnuceiBaTh € NOMOIIBIO (PYHKIMM HU3BECTHBIE 3aBHCHMOCTH  MEXIY
BEJIMYMHAMU: CKOpPOCTBb, BpPEMs, PACCTOSHUE; I1I€HA, KOJMYECTBO, CTOMMOCTB;
MPOU3BOJUTEIILHOCTb, BpEMs, 00BbEM PaOOTHI.

— Haxonute 3HaueHue (yHKUHMU IO 3HAYECHUIO €€ apTyMEHTa.

— Ilonumare rpaduyeckuii cnocod® TPEeACTaBICHUS W aHaju3a WH(pOpPMALUHU;
M3BJIEKATh U UHTEPIPETUPOBATH UH(POPMAIUIO U3 IPa(UKOB pEaATbHBIX IPOLECCOB
A 3aBUCHUMOCTEM.

— Hcnonp3oBath cBoWcTBa QYHKIUN JUIsi aHaiu3a TrpadUuKOB peadbHBIX
3aBUCUMOCTEN (HYJIM (YHKIUH, NOPOMEKYTKH 3HAKOIMOCTOSIHCTBA (PYyHKIUH,
MPOMEXKYTKM BO3pacTaHUsi U yObIBaHUS (PYHKIMH, HAWOOJIbIIEE W HAWMEHbIIIEEe
3HaUYCHUS (QYHKIUN).

— Hcnonb3oBath rpauku Ajs UCCIEIOBAHUSI MPOLIECCOB M 3aBUCUMOCTEH; NpHU
pelIeHNH 3a/1a4 U3 APYrux yuyeOHbIX NPEAMETOB U peajibHOM >KU3HU.

8 Kkaace

YHCIa U BBIYUCICHUS
HNppanuonaiabHbie ynciaa
— Ilonnmare W WCHOJB30BATH IPEACTABICHUA O PACUIMPEHUM YHCIOBBIX

MHO>KECTB.

— CB0OOIHO oOmepupoBaTh MOHITUSIMU: KBAJAPATHBIM KOPEHb, apu(PMETHUECKUMN
KBaJApaTHbIA KOPEHb, UPPALMOHAIBHOE YHCJIO; HAXOAUTh, OLICHUBATh KBaJpPAaTHBIC
KOPHH, UCIIOJIB3YS MPHU HEOOXOAMMOCTU KaJIbKYJIATOP; BBINOJHITH NpeoOpa3oBaHUs
BBIPAXKEHUM, COAEPKALIUX KBAaApaTHbIE KOPHU, UCIIOJb3YsI CBOMCTBA KOPHEM.

— HMcnonp30BaTh Ha4dallbHBIE MPEJACTABICHUS O MHOXECTBE IEHCTBUTEIIBHBIX
YHCeJl ISl CPaBHEHUS, OKPYTJIEHUSI U BBIYMCICHUN; M300pakaTh JIEWCTBUTEIIbHbBIC
YHMCJIa TOYKAMU Ha KOOPJAMHATHOU OPSIMOM.

— Hcnonp30Bath 3anucy OOJIBLINX U MJIbIX YHCEJ C MOMOIIBIO IECATUYHBIX IpOoOei



U CTCIEHEeW umcia 10, 3alMMCbIBATL W OKPYIIEATH YHCIIOBBIC 3HAYCHUA PCAJIbHBIX
BCJIMYHUH C UCIIOJIb30BAHHUCM PA3HBIX CUCTCM I/ISMepeHI/Iﬁ.

JleaumocTb

— CB0OOHO OmEepUpPOBaATh MOHATUEM OCTAaTKa MO MOJIYJIIO; MIPUMEHSITH CBONCTBA
CpaBHEHHU MO MOJYJIIO; HAXOAUTh OCTAaTKH CYMMBbI W HPOU3BEJICHUS MO JaHHOMY
MOJTYJIIO.

asnredpanyeckue BbIPaKeHUS
JIpoOHO-paliuOHAIbHbIE BhIPAsKEHUsI
— HaxoguTh 1omycTUMBbIE 3HAY€HHUS MNEPEMEHHBIX B JIpOOHOPAIIMOHAIBHBIX

BBIPAXKEHUSIX.

— IIpuMeHsSTh OCHOBHOE CBOWCTBO palfiOHAIbHON IPOOH.

— BpINONHATE NpUBEACHUE alredpandyeckux ApoOeil k oO0memMy 3HaMeHaTelro,
CJIOKEHHUE, YMHOKEHHE, JEJICHUE allreOpanyecKkux ApoOeii.

— BBITIONHATE TOXK/IECTBEHHBIE TIPEOOPA30BAHUS PAIIMOHATIFHBIX BBIPAXXECHUH.

— IlpuMensaTr npeoOpa3oBaHUsl BBIPAXKECHUM ISl PELICHUs] pa3jIMYHBIX 3ajad U3
MaTeMaTUKH, CMEXHBIX MPEJIMETOB, U3 pEaJIbHON MHPaKTUKU.

Crenenu
— IlpumeHsiTh TOHSITUE CTENEHUM C I[EJIbIM  I[OKa3aTeJieM, BBIIOJHSITH

HpCO6p330BaHI/IH BBIpEDKGHHﬁ, CoACPpKaIUuX CTCIICHHU CICJIBIM IIOKA3aTCJICM.

HNppannoHajibHbIe BbIPAKEHUS

— HaxoauTe nonycTUMBIE 3HAYEHUSI NEPEMEHHBIX B BBIPAXKECHUAX, COIECPIKAINX
apuMeTUYECKrE KBaJIpaTHbIE KOPHHU.

— BpImonHATE npeoOpa3oBaHUs HUPPALUMOHAIBHBIX BBIPAKEHUH, HCIIOJIB3YS
CBOMCTBa KOpPHEMH.

YpaBHEHHS] U HepPaBeHCTBA

— Pemars kBagpaTHbIE YpaBHEHUS.

— Pemarp n1poOHO-paliMoHanbHbl€ YpaBHEHUS.

— Pemare JMHEWHBIE YypaBHEHHUS C OapaMeTpaMH, HECIOXHbIE CUCTEMBI
JIMHEWHBIX YPaBHEHUM C ImapaMeTpamu.

— IIpoBOoauTH HCCHEnOBaHUS YPAaBHEHUM U CUCTEM YPABHEHUW, B TOM YMCIIE C
MPUMEHEHUEM IpadrUecKux NpeacTaBieHui (ycTaHaBIUBaTh, UMEET JIM YpaBHEHUE
WJIM CHUCTEeMa YPaBHEHUIN PEIICHUs, €CJIM UMEET, TO CKOJBKO, U Tp.).

— Ilepexomute OT cioBecHOW GOPMYIUPOBKU 3ajlauv K €€ anreOpamydecKoi
MOJIEJIM C TIOMOIIBKO COCTAaBJIEHWS YPABHEHUsI WJIH CHCTEMbl YypPaBHEHUM,
WHTEPOPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4YM MOJIyYEHHBIN pe3yJibTar.

— IIpumeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIs CPABHEHHUS, OLIEHKH; PELIATh
JIMHEWHBIC HEPABEHCTBA C OJTHON MEPEMEHHOW M UX CUCTEMBI; JIaBaTh rpaduuecKyto
WJUTIOCTPALMIO MHOKECTBA PELIEHUM HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

(pyHKUHH

— IlonumMaTh M HUCHONB30BaTh (YHKIMOHAJIbHBIE TMOHSITUS M SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYEHUsI); ONpEeNesaATh 3HaueHHE (PYHKUHMU 110 3HAYEHUIO
apryMeHTa; OnpeessaTh CBOMCTBAa QyHKIMU 10 €€ rpaduky.

Crpouth rpabuku GpyHknuii y=x2, y=x3,y = x¥, y = |x| onucsBars



CBOMCTBAa YHMCIOBOW (QyHKUMH 1O €€ rpaduky. _
9 kaace

YUCJa U BBIYUCJICHUSA

— CBO6OI[HO OIICpHUpPOBATH IIOHATHUIMHU. KOPCHb n-u CTCIICHH, CTCIICHBb C
pamnoOHaJIbHBIM IIOKa3aTCJICM, HAXOIUTDb KOPCHb n-u CTCIICHHU, CTCIICHb C
palnOHAJIBHBIM I10Ka3aTCJICM, HUCIIOJIBb3Yysl IIPpH HCO6XOI[I/IMOCTI/I KaJIbKYJISATODP,
IIPUMCHSTD CBOMCTBA KOPpH: n-u CTCIICHU, CTCIICHU C pPamnoOHaJIbHBIM
ITIOKa3aTcJICM.

— Hcnonp30BaTh MOHATHE MHOXKECTBA I[CﬁCTBI/ITGJ'IBHBIX quCCII IIpU pCIICHUU 3a1a4,
IIpOBCACHHUU paCCY}KI[eHI/Iﬁ 1 J0Ka3aTCJILCTB.

— CpaBHI/IBaTB nu yYnopsaa011MBaThb I[GIZCTBI/ITCJ]LHBIG quciia, OKPYTJIATH
,HGIZCTBHTGJ'IBHI)IC qncCiia, BBIIIOJIHATL IIPUKHUAKY PC3yJibTaTa BBI‘II/ICJIGHI/If/'I, OLCHKY
YU CJIIOBBIX BBIpa)KeHI/IfI.

MHoro4ieHbl

— CB00OIHO OmNEpUpPOBATH MOHSITUEM KBAAPATHOTO TPEXWIEHA; HAXOAUTh KOPHU
KBAaJpaTHOI0 TPEXUJICHA.
— PackiianeiBaTh KBaApaTHBIA TPEXYIICH HA JIMHEWHBIC MHOYXKUTEIIH.

YpaBHEHHS] U HepPaBeHCTBA

— PemiaTth nuHEHHBIE U KBaApPaTHbLIC YPABHCHUA, YPABHCHH:A, CBOJAINNCCA K HUM,

JIPOOHO-pallMOHAIbHbIE YPAaBHEHUSI.
— PemaTte HeclioXKHBIE KBaJIpaTHBIC YPAaBHEHUS C TTapaMeTPOM.

— Pemrare JsmMHENHBIE HEpPAaBEHCTBA, KBAaJpPAaTHbIE HEPABEHCTBA; HWCIOJIB30BAaTh
METOJI MHTEpPBAJIOB; HM300pakaThb pEIIEHWE HEPABEHCTB Ha YHCIOBOW HPSIMOM,
3alUChIBATh PEIIEHHUE C MOMOIIBIO CUMBOJIOB.

— Pemrate cucremMsl OBYX JIMHEHMHBIX YPaBHEHUW C ABYMs INEPEMEHHBIMU U
CUCTEMBI IByX YPABHEHMM, B KOTOPBIX OJJTHO YPABHEHUE HE SABJISACTCS JINHEUHBIM.

— Penrate HECI0)KHBIE CUCTEMBI HEJIMHEWHBIX YPAaBHEHUN C ITapaAaMETPOM.

— IlpuMeHsTh METOIBI PAaBHOCHJIBHBIX MPEOOpa30BaHUM, 3aMEHBI TEPEMEHHOI,
rpauyecKkoro MeToJa Npu peluieHuy ypaBHeHUN 3-if U 4-1 CTeneHei.

— Pemrate crcremMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; H300pakaTh pEIICEHUE CUCTEMbl HEPABEHCTB Ha
YHUCJIOBOM NPSIMOM, 3aIUCHIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

— Pemrate ypaBHEHHMs1, HEpaBEHCTBA M MX CHUCTEMBbI, B TOM 4YHCJIE C
OTPAaHUYECHUSIMH, HAIIPUMEP, B LEJIbIX YHUCJIIAX.

— IIpoBOoauTh HCCHEenOBaHUS YPAaBHEHWM U CUCTEM YPABHEHUW, B TOM YMCIIE C
MpUMEHEHUEM IrpadruuecKkux NpeAcTaBiIeHUN (yCTaHaBIUBATh, UMEET JIM ypaBHEHUE
WJIA CUCTEMa YPABHCHUU PEIICHHS, €CIM UMEET, TO CKOJIbKO, W Tp.).

— Pemratp TekcTOBBIE 3aJauM  ajJreOpanyeckuM CcnocoboM C  TMOMOIIBIO
COCTaBJICHUSI YPAaBHEHUM, HEPABEHCTB, UX CHUCTEM.

— Hcrnonp3oBaTth ypaBHEHMs, HEPABEHCTBA M HMX CHUCTEMBI JUISI COCTAaBJICHUS
MareMaTU4YeCKOM MOJIEJIM pEaJbHOM CUTyalldd WM NOPUKIAJHOW  3a/1a4u;
VHTEPIPETUPOBATH NOJYUYEHHBIE PE3yJbTaTblB 3aJaHHOM KOHTEKCTE.

(pyHKU UM



— CBOOOIHO OMNEpPUPOBATH MOHATUSIMHU: 3aBUCHUMOCTH, (QYHKIMS, Trpaduk
byHKIMM, TOpsMas OPONOPIUOHAIBHOCTH, JMHEHHas (QyHKIUs, oOpaTHas
MPOTNOPIMOHAIILHOCTB, Mapadosa, runepooiia, KycCodyHo-3adaHHast (QyHKIIHSI.

— HccnenoBatrs dyHKIMIO 1O €€ rpaduky, ycTaHaBIWBaTh CBOMCTBa (YHKIIUM:
007acCTh OIpEJeNCHUs, MHO>XECTBO 3HAUYCHUU, HYIW (QYHKUUU, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHUs M yObIBaHUs, YETHOCTH/HEUETHOCTD,
HauOoJIbIIIee U HAUMEHbBIIIEe 3HAYEHHS, aCUMIITOTHI.

— Pacmo3HaBaTh KBaapaTUYHYIO (PYHKIHUIO 1O (opmysie, TPUBOIUTH HPHUMEPHI
KBaJ[PaTUYHBIX (PYHKIUN U3 peabHOU KU3HU, PU3UKH, TEOMETPHUU.

— OmnpenensaTh NoJioKeHUE rpaduka KBaApaTUYHOW (YHKIHUB 3aBUCUMOCTHU OT
e€ ko PuIImeHToB.

— Crpouts  rpauk  KBaapaTUYHOW  (YHKIIMH, ONUCHIBAaTb  CBOWMCTBA
KBaJpaTUYHON (yHKIUU 10 €€ rpaduky.

— Hcnonp3oBaTh CBOMCTBA KBAJIpaTUYHON (PYHKLIMH JUISI pELICHUs 3a1ad.

— Ha npumepe kBagpatudHoit ¢GyHKIUM cTpouTth rpaduk ¢pynkiuu y = af (kx + b)
+ C ¢ momormpo npeodpazoBanuii rpadpuka Gyskmun Yy = f(X).

— WMmoctpupoBath ¢ MOMOIIBIO TpaduKa peaabHyI0 3aBUCHMOCTh WJIHU TIPOIECC
M0 UX XapaKTEPUCTHUKAM.

apu(MeTHYECKAsE M TeOMETPHUECKAs MPOTPeccHu

— CBO6OIIHO OIICPHUPOBATH INOHATHAMU: ITOCIICIOBATCIBbHOCTD, apI/I(bMCTI/I‘IGCKaH u
IrcoOMCTPpHUUICCKasA IIPOrpcCCUuu.

— 3ajgaBaTh  MOCJIEAOBATEIBHOCTA  Pa3HbIMM  CHOCOOAaMHU:  ONHUCATEIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJIBI N-TO YJICHA, PEKYPPEHTHBIM.
— BBINOMHATH BBIYUCIICHUS C HCHOJIb30BAaHUEM dbopMysT N-ro diieHa

apu(pMeTHUYECKON U TEOMETPUUECKON NPOrpecCuii, CyMMbI TEPBBIX N YJIEHOB.

— M300paxkaTp  ujieHbl  MOCJIEAOBATEIBHOCTM TOYKAMM Ha  KOOPAWHATHOM
IJIOCKOCTH.

— Pemarp 3amaum, CBA3aHHBIE C YHCJIOBBIMHU IIOCJIEOBATEIbHOCTSIMH, B TOM
Yyycie 3aJlayd U3 peajibHOM KU3HM (C HUCIIOJIb30BaHHWEM KaJIbKyJIATOpa, LUMPOBBIX
TEXHOJIOTHUH).

— Pacno3HaBaTh W OpUBOAWUTH HOPUMEPHI  KOHEYHBIX HM  OECKOHEUYHBIX
MOCJIEIOBATEIBHOCTEM, OrpPaHUYCHHBIX IOCJIEI0OBATENBHOCTEN, MOHOTOHHO
BO3pacTaronux (yObIBAIOIIMX) MOCIEA0BATEIbHOCTEH.

— HMMeTp mpencTaBlieHME O CXOAMMOCTH MOCJIEN0BATEIIBHOCTH, YMETh HaXOHUTh
CyMMY OECKOHEYHO yOBIBaIOIIEH NreOMETPUUECKON MPOTrPECCUM.

[IpuMensiTb  MeTOA ~ MaTeMaTHYEeCKOW  MHAYKIMM OpU  PEUIeHWHU  3ajad.



Pabouas nmporpamma y4eOHOro Kypca
«reoMeTpHsi» Ha YrJjay0JéHHOM ypoBHe. /-9 Kilacchl

[lenun u3zyuenuss yuebGHOTO Kypca

['eoMeTpus Kak OJMH W3 OCHOBHBIX pa3/JeioB IIKOJbHOW MAaTEMaTUKH,
MMEIONIMIA CBOEH 11eJIbI0 00ECIeYnuTh H3Yy4YeHHUE CBOWCTBU pa3zMepoB Guryp,
WX OTHOIICHUW M B3aMMHOE PACHOJIOXKEHUE, ONMUPACTCS Ha JIOTUYECKYIO,
JI0Ka3aTeNbHYI0 JUHHIO. [[eHHOCTh U3yUueHUs TEOMETPUU B OCHOBHOM IITKOJIE
3aKJIFOYAETCS B TOM, YTO OOYYaIOUIMMCS CMOXKET HAy4YUTbCS MPOBOJUTH
JIOKa3aTeabHbIE PACCyXJE€HUsl, CTPOUTh JIOTUYECKHE YMO3aKIIOUYCHUS,
JIOKa3bIBaTh UCTUHHBIC YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JOKHBIM,
MIPOBOJIUTH PACCYKACHUSA OT NPOTHUBHOTO, OTJIWYATh CBOMCTBA OT MPU3HAKOB,
dbopmynupoBaTh oOpaTHbie yTBepxKaeHUs1. Oco0oe 3HaueHUE JoKa3zaTelibHas
JIUHUSA UMEET JJIs1 YTITyOJEHHOTO U3yUYEHUsI MaTEMaTHKH.

BaxxHo, 4YTOOBI yYEHHWK, OBJIQJEBIIMN HMCKYCCTBOM paccyKaaTb, MOT
MPUMEHATh €r0 M B OKpYyXawolled >XU3HU. M B 3TOM COCTOHUT BaXHOE
BOCIIUTATEIbHOE 3HAUCHUE M3YUYEHUS TE€OMETPHUM, IMPUCYILIEEC HMEHHO
OTE€UYECTBEHHOW MaTeMaTHUUE€CKOH IIKOJIE.

Btopoii nenbio u3ydeHusi TeOMETPUH SIBIISIETCS HAYUUTBHCSI MCIIOJb30BaTh
e€ B KaueCTBE MHCTPYMEHTA MPU PEHICHUU KaK MaTeMaTU4YECKUX, TaK U
MNPAaKTUYECKUX 3a4ady, BCTPEUAIOIIUXCA B pPEATbHOW KU3HU. YUEHUK
JIOJIKEH HAy4YUThCS OIPENIETIUTh TEeOMETPUUECKYI0 (urypy, omnucarhb
CJIOBaMHM 4YEpTEX WU PUCYHOK, HANTH IUIOMIAAb 3€MEJIbHOTO Y4YacTKa,
paccuuTaTh HEOOXOJAMMYIO JJWHY ONTOBOJIOKOHHOTO KaOens WiId
TpeOyeMble pa3Mepbl Tapaxa Jjs aBTOMOOWJIS. DTOMY COOTBETCTBYET
BTOpasi, BHIYUCIUTEIbHASA JIUHUS B HM3YUYEHUU TE€OMETPUM B MIKOJIE, HE
MEHee BakHas, ueM mnepBasi. CnocoOCTBOBaTH 3TOMY MOTYT 3aJaud
MPAKTUUECKOTO XapakTepa, MPU PACCMOTPEHUHM KOTOPBIX MOXXHO 0OydaTh
JIETE CTPOUTh MAaTEMaTUYE€CKUE MOJEIH peajbHbIX XU3HEHHBIX CUTYyaIlui,
MPOBOJUTh BBIUMCIIEHUS M  OLIEHUBATh aJICKBATHOCTh  ITOJYYEHHOTO
pesyabrara. KpalilHE BaXHO NOAYEPKHUBATH CBS3HM T'E€OMETPUM C JPYTUMH
npeaMeTaMyd, MOTHUBUPOBATh HMCHOJb30BaTh OIPEACICHUS TE€OMETPUUYECKHUX
buryp m NMOHATUN, JEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMCHUU B
(dbuszuke U TeXHUKe. IDTU CBSI3U HauboJiee SIPKO BUAHBI B TeMax «BekTopb»,
«TpuroHoMerpuueckue cOOTHowEHus», «Meron koopauHat» u «Teopema
[Tudaropar.

OcoOeHHOCTh Kypca YIiyOJ€HHOTO M3Yy4YEHHsT TE€OMETPUM COCTOMT HE B
TOM, 4YTO J00aBisieTcss OOJBIIOSC KOJIWYSCTBO HOBBIX TEM, a B TOM, YTO
ydaluecss He MPOCTO 3HAKOMSATCA C ONPEACTIEHHBIMU MOHITUSIMU, & YBEPEHHO
oBiageBaroT uMHU. CyIIeCTBYIOIIUE TEMbI MpOorpaMmbl 0a30BOrO Kypca
reoOMeTpUM H3ydaroTcsi Ha Oosiee TiIyOOKOM YypOBHE, a  ydaliuecs
MpuoOpeTarOT  yMEHHUs, TOMOTAIOINE WM YBEPEHHO MPHUMEHSITH CBOU
3HAHUSI HE TOJILKO B MaTeMaTHUKe, HO U B CMEXHBIX MpeIMeTax, Mpexke
Bcero ¢wm3mke © wHQOpPMATHKE, a TaKXKE MOJB30BATHCS TOTYYCHHBIMU



SHAHUAMMA IIPHU PCHICHUHU MMPAKTHYICCKUX 3a/1a4.

MECTO y4eOHOro Kypca B y4eOHOM ILIaHE

CormacHo yuyeObHOMy IUIaHy, B /—9 Kjaccax H3y4aercs YriiyOJIEHHBIN
yueOHbIll Kypc «I'eoMeTpusi», KOTOPBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIE
pasnensl conepxanusi: «Hauana reomerpuny,

«Tpeyroapuukm», «OKpYy>KHOCTb», «UeTwIpExyroasHukn», «llogoduey,
«2OmeMeHTbl  TpuUroHomerpumw», «llmomanm», a Takxke «Meroxn
KoopauHaT», «Bekropsl», «IIpeoOpa3zoBaHusl MIOCKOCTU».

B yuyeOHOM mJtaHe Ha H3ydy€HHME Kypca I'€OMETpPUM Ha YriyOJEHHOM
YPOBHE OTBOAUTCS HE MEHee 3 ydeOHBIX 4acOB B HEJECNIO B TEUYCHUE
KaXkJgoro roga oOyudeHwsi. Bcero 3a 3 roma oOydenuss — He MeHee 306
4acoB.

cojepKaHue yueOHOTro Kypca (1o rogaMm oOy4deHus)

7 KJace

Havana reomerpun

HNcTopust BOZHUKHOBEHUsI U Pa3BUTUSA reoMeTpuu. HadanbHble NOHATUA
reomerpud. Touka, npsimas, OTpe3okK, iayd. llonarune o0 akcuome,
TEeopeMe, NO0Ka3aTelbCTBE, ONpeneiaeHUuNn. B3anMHOe pacnoio)KeHne ToOYeK
Ha npsasMou. MI3MepeHue NJIMHbl OTPE3Ka, PaCCTOSSHUE MEXKIAY TOUYKaAMMU.
[Tonynnockocte u yros. Buaesl yrno. HM3MepeHne BEIWYMH YTJIOB.
Beprukanbeable 1 cMexHble yribl. [lapamienbHble 1 EPHEHIUKYISIPHBIE
npsimbie. PaccrosstHue ot Touku no npssMou. buccekrpuca yrina.

Jlomanasi. Buabl J0OMaHBIX. JlmvHa JOMaHOM. MHOroyrojabHHUKH.
Ilepumerp ™MHOTOyroJibHUKa. I[IOHATHE O BBIMYKIBIX W HEBBINYKIIBIX
MHOTOYTOJIbHUKAX.

IlepBuuHble TpeACTaBICHUS O pPaBEHCTBE (GuUTyp, HUX PaCIIOJI0KECHUH,
CUMMETPHUH.
[Tpocrenmme noctpoeHust. MTHCTpyMEHTHI 1J1s1 U3MEPEHUUN U TOCTPOECHUU.

TpeyrojasHuKu

Buael TpeyrojJbsHUKOB: OCTPOYTOJIbHBIE, IIPSAMOYTOJbHbBIE, TYIIOYTI'OJIBHBIC,
paBHOOEApPEHHBIE, PABHOCTOPOHHHE. MeauaHa, OMCCEKTpUca M BBICOTA
TPEYTOJIbHUKA.

PaBenctBo TpeyronbHuUkoB. IlepBbii W BTOpPON NpPU3HAKU pPaBEHCTBA
TPEYroJdbHUKOB. PaBHOOEIpEHHBIE TPEYroJbHUKM W WX CBOMCTBA.
[Tpu3zHak paBHOOEAPEHHOrO TpEyroJbHUKA. TpeTuil mpu3HaK paBeHCTBA
TPEYTOJIbHUKOB.

CooTHOUIEHUsI MEX1y CTOPOHAMHU M yIrJlaMU TpeyrojbHuKa. HepaBeHCTBO
TpeyrojbHUKa. HepaBeHCTBO O IMHE JIOMAaHOM.

Cummerpuunble (urypbl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETpPHUM.
[Ipumepsl CUMMETPHUM B OKPYXKAKOLIEM MHpE.



[TapanienbHble MpsiMble. CyMMa YIJI0B MHOTOYTOJbHUKA

[TapannenbHOCTh NPAMBIX, HCTOPUYECKHE CBEAEHUs O nocTynare EBkianaa
U o ponau JIoOa4eBCKOrO B OTKPBITUM HEEBKJIMIOBON TI€OMETPHUM.
CpolicTBa ¥ MOpU3HAKKM HapauiedbHbIX IpsMbIX. Cymma  yrjioB
TpeyroabHuka. BHeninue yriel TpeyroiabHuka. CymMMa BHYTPEHHHUX YIJIOB
MHOTI'OYTOJIbHUKA U CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOYI'OJIbHHUKA.

IIpsiMoyro/ibHbIE TPEYT0JIbHUKH

IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTrOJBbHUKOB. llepnenaukyisip
1 HakiaoHHasg. CBOWCTBO MeEJIHaHbl NPSIMOYTOJBHOTO TPEYroJdbHUKA,
MPOBEAEHHON K TMIIOTEHYy3€. [IpsAMOYroibHBINM TPEYTrOJbHUK C YIJIOM B

300.

OKpYKHOCTH

IToHsAITHST OKPYXKHOCTH U Kpyra. DJIEMEHThl OKPY>XHOCTH M Kpyra: LEHTp,
paauyc, IauaMeTp, XopJa, KX CBOWCTBA. B3aummMHOE pacnojoKXeHue
OKpYXHOCTH U IpsaMou. KacarenpHasgs # cekymas K OKPYXHOCTH.
OKpy>KHOCTb, BIIMCaHHasI B yroJ. lIpocrenmmue nmocTpoeHuss ¢ NOMOIIBIO
LUPKYJISI U JUHEHKHU.

FGOMeTpH‘ICCKI/Ie MECTa TOYCK

ITonATHE O TEOMETPUYECKOM MeCTe TOYEK. IIpuMepbl reOMETPUYECKUX MECT
TOYEK Ha MJIOCKOCTU. bHccekTpuca yrina W CEepeAVHHBIA NEPIEHAUKYJIISIP K
OTpPE3Ky KakK TIeOMETpUYEeCKHMe Mecra TodeK. OmnuncaHHas OKpPY>KHOCTh
TPEYTOJIbHUKA, €€ LIEHTP. MeToq reOMETPUIECKUX MECT TOYEK NPU PELICHUU
reOMETPUUYECKUX 3a]1ad.

IImocTpoennsi ¢ MOMOIIBI0 HUPKYJISA M JHHEHKH

Hcropuueckue ceenenusi. OO0CHOBAHUS MPOCTEUIINX NOCTPOEHUM, dTanbl
3aJladd Ha NOCTPOECHUsI, PEIIEHHE 3aJad Ha IIOCTPOCHHUE LUPKYJIEM U
JIMHEUKOMU.

8 Kiaace

YeTbIpéxyroJbHUKH

[TapannenorpamMm, €ro mpU3HAKU W CBOMCTBA. [IpsSMOYTOIBHUK, POMO,
KBaJIpaT, WX MNOpPHU3HAKU U CBoiicTBa. Tpamenus. PaBHOOeapeHnHas
Tpaneuusi, €€ cBoiicTBa U npuzHaku. [IpsimoyronsHas Tpaneuus. CpeaHsis
JIMHUS TpaIeuuu.

Cpennsis  nuHUSL  TpEyrojbHUKa. MeTroa  yJIBOE€HHUS  MEJUaHBbI
TpeyroJibHHKa. TeopemMa O nmepecedyeHn MeauaH TPEyrOJbHUKA.
Teopema ®Parneca, TeopeMa O NPONOPLHUOHAIBHBIX OTpe3Kax. Teopema
BapunboHa 111 NPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.
[leaTpanbHO-CUMMETPUYHBIEC (DUTYPHI.

Iloxo0Oue



[TogoOue TpeyrosbHUKOB, KO3 duuueHt mnomodbus. Ilpuznakum nomoOus
TpeyroibHUKOB. [IpuMeHeHne moao0us nmpu penieHn reOMeTPUUECKUX |
MPaKTUYECKUX 3ajad.

Ilnomann

I[Tonsitne o twromagu. CBoMcTBa IUIOMIAACH TE€OMETPHYECKHUX (DUTYP.
[Tpocreiimue dhopMyibl IS TUIOMAAA TPEYTroJdbHUKA, MapajienorpaMmma,
poM6a u Tpanenuu. [lnomaau nogoOHbIX Guryp. OTHOIIEHHE MJIOMAASH
TPEYTrOJIbHUKOB.

Teopema Iludaropa

Teopema Iludaropa. Ilpumenenue teopembl I[Iudaropa npu pemeHun
MPAKTUYECKUX 3ajad.

JJIeMeHTbI TPUTOHOMETPHH
CuHyC, KOCHHYC, TaHI'€HC W KOTAHI€HC OCTpPOro Yyrija MpsIMOYTOJIbHOTO

TpeyroibHuka. Tpuronomerpuueckue ¢yHkuuu yrioB B 300, 450 u 600,
[IponopiimoHaIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl n ‘IeTblpéxyFOJII)HI/IKI/I, CBA3AHHLIC C OKPY/KHOCTBIO

BnoucaHHble U LEHTPaAJIbHBIE YIIbL, YTOJ MEXAY KAacaTEJIbHOU U XOPIOMH.
VYriael Mexay XopJamMH W CEKyluuMu. BnucaHHble W ONHUCAHHBIC
OKPYKHOCTH TPEYrOJbHUKA U YETBIPEXYTrOoJabHUKHU. CBOWCTBA U NMPU3HAKHA
BIIMCAHHOTO  4YETBHIPEXYrojbHUKA. B3amMHOE pacnojio)kKeHue JABYX
okpyxHocTter. Kacanue oxpykHocteil. OOmme KacaTelbHble K JIBYM
OKPYKHOCTSIM.

9 kaace

Pewenue TpeyroibHuKoB

Cunyc, kocuHyc, TaHrenc yramoB ot 00 gmo 1800. OcnHoBHOE
TpUroHoOMeTpuuyeckoe ToxaecrBo. Dopmynsl npuseneHus. Pemienue
TPEYTOJILHUKOB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemienne
MPAKTUYECKUX 33J1a4 C HCHOJB30BAHUEM TEOPEMBI KOCHUHYCOB U TEOPEMBI
CHHYCOB. Pelienue 3agady reoMeTpuYE€CKOW OITHKH.

Tpuronomerpuueckue  ¢GopMyabl Ui IUIOMAAA  TPEYTrOJIbHUKA,
napajpienorpamma, pombOa, Ttpanenun. Popmyrna I['epona. dDopmyna
IUIONIAAA BBIMYKJIOTO YETHIPEXYTOJILHUKA.

Iloxo0ue TpeyrobHUKOB

Xopasl u mnonoOHBIE TPEYTrOJBHUKHM B OKPYXKHOCTH. Teopema o
MPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O MOPOU3BEIAECHUH OTPE3KOB
CEKyIllUX, TeopeMa O KBaJapare KacaTreJabHOW. lIpuMeHeHue npu penieHuu
reomMeTpuyeckux 3agad. leopembl YeBbl u Menenas. Ilonstue o
TOMOTETHH.



Merton xoopaunar

VYpaBHeHHue nNpsMoil Ha TUIOCKOCTH. YTJIOBOW KO(PPUIIMEHT U CBOOOIHBIN
YJIEH, 150:¢ r€OMETPUYECKUI CMBICII. [TapannenbHOCTH 151
MEePIEHAUKYJIIPHOCTD NPSIMBIX (Uepe3 yriioBod ko3 duiimeHr).
YpaBHeHue OKpYyKXHOCTH. HaxoxaeHue mnepecedeHnil OKpPYKHOCTEHW W
IpsIMbIX B KoopanHarax. PDopmysa pacCTOSSHUA OT TOYKH 10 MPSMOU.
Inomans rnapa’juiesiorpaMma B KOOpAVHATAX, MoHATHE 00
OPUEHTUPOBAHHOM muomaau. IIpuMenenne meroga KOOpAMHAT B NPAKTHUKO-
OPUEHTUPOBAHHBIX N'€OMETPUUYECKUX 3aJayax.

BexTopbl

BekTopsl Ha miockocTu. CloKE€HHE UM BBIUMTAHUE BEKTOPOB — IIpaBUIIa
TpEyrojibHUKa W MapajuiejiorpaMMa. YMHOXKEHHE BEKTOpa Ha YHCIO.
Koopauuater BekTopa. CHOXKE€HHE W BBIYUTAHHE BEKTOPOB, YMHOXXCHHE
BEKTOpa Ha YHUCJIO B KoopauHaTax. l[IpuMeHeHHe BEKTOPOB B (u3HKe,
LIEHTP Macc.

[Tonsatue o Oa3zuce (Ha TJIOCKOCTH). Pa3znokeHHsi BEKTOpOB Mo 0Oasucy.
CxayisipHO€ MPOU3BEJICHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIPAKECHUE
B JICKAPTOBBIX KOOpAWHATAX. J[MCTPUOYTUBHOCTD CKAJSIPHOTO MPOU3BEICHUS.
CxaisipHoe TpoU3BEJIEHWE U mnpoenupoBanue. [IpuMeHeHHe CKaJIspHOTO
MPOU3BEJICHUSI  BEKTOPOB I HAXOXJCHUA JUJIMH W yIrioB. Pemienue
TeOMETPHUUCCKHUX 3a7a4 C TIOMOIIBIO CKASIPHOTO IMPOU3BEICHUS.

JITMHa OKPY/KHOCTH W IJIOIAAb KpPyra

[IpaBusibHBIE MHOTOYTOJIbHUKHM. JlnnHa oOkpykHOCTHU. I'panycHas wu
paavaHHass Mepa yrIJja, BBIUYUCICHHUE JUIMH AYyTr OKpykHocTeu. Ilmomans
Kpyra, cekropa, cerMeHrta. Mcropudeckue cBeaeHuUsi 00 HU3MEpEeHUU
JUIMHBI OKPYKHOCTHU W TUIOLIAAN Kpyra.

JIBHKEHHUS] TIJIOCKOCTH

LlenTpansnas  cummerpus.  LleHTpanbHO-CUMMETpUUYHBIE  (DUTYPBHI.
IToBopor. OceBas cummerpusa. PUrypbl, CHMMETPUYHBIE OTHOCHUTEIBHO
HEKOoTOpou ocu. [laparmnenbsHbIN TIEpEHOC.

ITonsitue nBwkeHuss U ero cpBoicTtBa. PaBenctBo ¢uryp. IlposiBaenus
CUMMETPUHU B NOPUPOAE, IKHUBOIMHWCH, CKYJBOTYpPE, AapXUTEKTYypE.
KoMmmo3unuu aBuwkeHud (mpocrteiimie npumepsl). I[IpuMmenenue B
FeOMETPUUYECKUX 3aJadax.

Iliianupyemble npeaMeTHbIE pe3y/JbTAThl 0CBOCHHS PUMEPHOI padouei
nporpaMmsbl (1m0 rogaM o0y4eHust)

OcBoenue yueOHOro Kypca «l'eomerpusi» Ha yriyOnéHHOM YypoBHE B /-9
KJIaccax JIOJDKHO OOecCleunBaTh JIOCTHXKEHUE CIIEAYIONIUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB.

7 KJIace



Pacno3dnaBaTth H3ydeHHBIE T€OMETPUUECKHUE (PUTYpPHI, OMPEACNSATh HX
B3aMMHOE pAaCIIOJIOKEHHE, Hu300pakaTh TeOMEeTpUUecKkue (GUrypsl;
BBIMOJIHATh YEPTEXKU II0 YCIOBHIO 3anadu. M3mepsTh JUHEHHBIE U
yIJIOBbIE BEJIWYMHBI. Pemare 3a7aun Ha BBIYMCICHHUE JUUIMH OTPE3KOB U
BEJINYMH YTJIOB.

Jle1aTh NMPUKHUIAKY U OIECHKY JMHEHHBIX U YIJIOBBIX BEJIWYUH MPEIMETOB B
peabHOM KU3HH, Pa3MEPOB MPUPOJHBIX 0OBEKTOB. PaznuuaTe pasMepsl 3TUX

OOBEKTOB IIO MMOpAAKY BCIIMYHUHBI.
CTpOI/ITb HdCPTCIKU K TCOMCTPHUYCCKHM 3a1da4daM.

ITosb30BaTbCsl TpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BAThH
MPU3HAKK M CBOMCTBAa PaBHOOEIPEHHBIX TPEYTOJbHUKOB TMPHU PEUICHUU
3ajad.

IIpoBOAMTE JIOTUYECKUE PACCYXKACHUA C UCIIOJIb30BAHUEM I'€OMETPUYECKUX
TEOPEM.

ITonb30BaThCA IPU3HAKAMU PABEHCTBA NPSAMOYIOJBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEIWAHBI, TMPOBEAEHHOW K THUINOTEHY3€ IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIICHUN T€OMETPUIECKNX 3aaad.

Onpenensite NapayiieIbHOCTh MPSMBIX C IOMOLIBKO YTIJIOB, KOTOpPBIE
oOpazyeT ¢ HUMHU cekymas. OnpenensaTs NapauieIbHOCTh MPSIMBIX C
IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW NPSAMOU 10 TOUEK IPYTrou
MIPSIMOMA.

Pemarhb 3ajaun Ha KieTyaTod Oymare.

IIpoBoaAMTH BBIYMCJEHHMSI U HAXOJUTh YMUCIIOBbIE U OYKBEHHbIC 3HAUYCHUS
YIJIOB B TE€OMETPUUECKMX 3aJadyax C MCIOJIb30BAHUEM CYMMBI YTIJIOB
TPEYyroJbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB yIJ0B, 00pa30BaHHBIX MpHU
IIEpECEUEHNM JIByX MapajuIeIbHBIX TMPAMBIX  Ccekymel. Pemars
MPAKTUYECKUE 3aJ1auM Ha HAXOXKIECHUE YTJIOB.

Baagerr monsituem reomerpuueckoro mecra touek (I'MT). Omnpenenstsb
OMCCEKTpUCY yIJla W CEepEeAUHHBIA TMEePHEeHIUKYJSIp K OTpPe3Ky Kak
reomMerpuyeckue Mecra Touek. Iloms3oBarbcs moHsATHEM [MT 1pm
JIOKA3aTeIbCTBE FTEOMETPUUECKUX YTBEPKIACHUM U IIPU PELICHUM 3a1a4.
DopMyJIHPOBATH OIPENCIIEHUS] OKPYKHOCTH U KPyTa, XOpAbl U AUAMETPa
OKPY’XHOCTH, YBEPEHHO BJIQJIETh UX CBOMCTBAMHU. YMETh JOKa3blBaTh M
NPUMEHATh 3TH CBOMCTBA IIPU PELICHUHU 33a1aY.

Biagers, mMOHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHUKA OKPY)KHOCTH, YMETH
HaxoauTh €€ ueHTp. Jloka3piBaTh U HMCHOJIL30BaTh (PaKThl O TOM, YTO
OMCCEKTPHUCHI YIJOB TPEYroJIbHHMKA MEpPEeCceKaloTcss B OJHOM TOYKE, U O
TOM, YTO CEpPEAWHHBIE TNEPHEHAUKYISIPbl K CTOPOHAM TpPEYrOJbHUKA
MIEPECEKAIOTCA B OJJHOM TOYKE.

Biagers NOHATHEM KacaTeIbHOU K OKPYKHOCTH, IOJIb30BATHCSI TEOPEMOU O
MEPIECHANKYJSIPHOCTA KAacaTeJIbHOM W paauyca, NPOBEIAEHHOTO K TOYKE
KacaHus. Jloka3plBaThb PaBEHCTBO OTPE3KOB KacCaTEIbHBIX K OKPYXXHOCTH,
IIPOBEAEHHBIX M3 OJHOM TOYKH, W IPUMEHATH 3TO B PELICHUHU
reOMETPUYECKUX 3a]1a4.

Jloka3biBaTh W NPUMEHATH MPOCTEHIINE TE€OMETPUYECKHE HEPABEHCTBA,



IIOHMMATh HUX HpaKTI/I‘-IeCKI/Iﬁ CMBICH.HPOBOI[I/IT]) OCHOBHBIC TCOMCTPHUICCKHC
IMOCTPOCHHUA C ITIOMOIIBIO TUPKYJISL U JIMHCHKH.

8 Ki1ace

Pacno3naBaTh OCHOBHBIE BHJBl YETHIPEXYTOJIBHUKOB, WX DJJIEMEHTHI,
MMOJIb30BAThCSI WX CBOWCTBAMHU TIPH PEIICHUHW TEOMETPUYCCKUX 3ajad.
Paznuuate Tipu3HakKu W CBOMCTBa TMapajuiesorpamma, pomba U
NPSIMOYTOJIBHUKA, JIOKA3bIBaTh UX U YBEPEHHO MPUMEHSATH IIPU PEUICHUU
reOMETPUUCCKUX 3ajad.

HUcnoab3oBaTh CBOWCTBA TOYKM MEPECEUYEHUS] MEJIUaH TPEYroJibHUKa
(1leHTpa Macc) B pelICHUH 3a1ay.

Baagers moHsiTHEM Cpe/lHEH JIMHUM TPEYTOJIbHUKA U Tparnelyuu, IpUMEHSTh
UX CBOWCTBa TIPU PEIICHHUHW TeOMETpUIeCKUX 3amad. lMcmoar30BaTh
Teopemy dajeca U TeOpeMy O MPOMOPIHUOHATBHBIX OTPE3KaX, MPUMEHSTH
UX JJIs peImIeHUsT MPaKTHISCKUX 3aj1ad.

Pacno3znaBaTh IEHTpaIbHO-CUMMETPUYHBIE (UTYPHl U HCHOIB30BATh HX
CBOMCTBA MPU PEIICHUM 3aJa4.

Baaners, NMOHATHSMH T1000MsS TPEYyTrOJIbLHUKOB, KoddduimeHTa momodus,
COOTBETCTBEHHBIX  JJIEMEHTOB  MOJOOHBIX  TPEyroidbHUKOB.  KMeTh
MpEeJICTaBJICHUE O MpeoOpa3oBaHUU MOAOOMS U O TMOJOOHBIX (UTYpaxX.
[Tomp30BaThCA MpPU3HAKAMU  TOAOOMS  TPEYTrOJBHUKOB IIPU PEIICHUU
reoMeTpuueckux  3agad. JlokasplBaTh W NPUMEHSITh  OTHOIICHUS
MPOTMOPIIMOHAIBHOCTH B TMPSIMOYTOJIBHBIX TPEYTOJbHUKAX. [IpUMEHSTH
1nojjooue B MpaKTUYECKUX 3ajavyax.

BbiBOAUTH W MCHOJBb30BaTh TNpocTedmmme (GopMyJsIbl ISl TUIOIIAIU
TPEyroJbHUKA, MapajuiejorpaMmMa, poMOa ¢ Tpareluu. BBYauciasaTh
(paznuuabiMH  crioco0amMu) IMJIOMIAJL TPEYroJIbHUKA ¢ IMJIOMIAIU
MHOTOYTOJILHBIX (PUTYyp (TOJIB3YSICh, TJ€ HEOOXOAMMO, KaJILKYJISITOPOM).
3HaTh OTHOLIEHHUE IUIOLIaJled TOAOOHBIX (GUIYyp ¥ TPUMEHATH MOpU
peutenuu 3agad. [IpuMeHATH NOJTy4YEHHBIE YMEHHUS B MNPAKTUYECKHUX
3aj1avax.

Hoab3oBaTrbest Teopemoid Iludaropa miist pemieHus: reOMETPUYECKUX H
MpakTHYECKUX 3anad. CTpPOUTh MAaTEMAaTHYCCKYH) MOJICNb B MPAKTHICCKHUX
3a7a4ax, CaMOCTOSATEIBHO JIeaTh YepTEX M HAXOJIUTh COOTBETCTBYIOIIHE
JUTAHBI.

Baaners mMOHATHMEM BIIMCAHHOTO M IICHTPAJIBHOTO YTIJIa, yrila MEXIY
KAacaTeJIbHOW W XOpPAOM, ONHWCAHHOW W BIIMCAHHOMW OKPY>XHOCTH
TPEYTroJbHUKA W YETHIPEXYTOJIbHHUKA, TMPUMEHSITh WX CBOWCTBA MpHU
pelieHnn 3ajay.

IIpuMeHATH TTOTyYSHHBIC 3HAHUSI HA MPAKTUKE — CTPOUTHh MAaTEMaTHYECKHE
MOJICJIM JJIsI 3aJad  pPEalbHOM JKU3HU M TIPOBOJUTH COOTBETCTBYIOIIHE
BBIUKCJICHUS C TPUMEHCHHUEM TOJ00US W TPUTOHOMETpHH (IOJIB3YSICh, TJIE
HEO00XOIUMO, KaJIbKYJISITOPOM).

9 kaace



3HaTh TPUTOHOMETpHUUYECKHE (PYHKIIMU OCTPHIX YIJIIOB, YMETh HAXOJIUTh C UX
MOMOIIIBIO PA3JIMYHBIE IJEMEHTHI PSIMOYTOJILHOTO TPEYTOJbHUKA («pellIeHNE
MPSMOYTOJIBHBIX TPEYTrOJILHUKOBY»). HaxoauTh (C MOMOIIBIO KadbKYyJISTOPA)
JUTAHBI U YTJIBI 11 HETaOJMUYHBIX 3HAUYCHUM.

Hoab3oBaTbest popMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM ISl HAXOXKJCHUS COOTHOIICHUH MEXTYy TPUTOHOMETPUUCCKUMHU
BEJIMYNHAMH.

Jloka3pIBaTh TEOpPEMYy CHHYCOB U TEOpPEMY KOCHHYCOB, MPHUMEHSTHh WX
JUIST HaXOXKIACHWS PA3JIMYHBIX DJIEMEHTOB TPEYrOJIbHUKA («pEIIeHue
TPEYTOJIBHUKOBY»), TPH PEIICHUU TEeOMETPUUECKUX 3anad. [IpuMeHsaTh
MMOJTyYCHHBIC 3HAHUS MIPH PEIICHUN MMPAKTUYSCKUX 3aj1ad.

IIpuMeHATH TPUTOHOMETPUIO B 3aJadaX Ha HAXOXKICHUE IUIOIIAIIH,
BBIBOJWUTh U BJIAJIETh TPUTOHOMETPUUCCKHUMH (HOPMYJIaMH JJIs TIIOIIAIH
TPEYroJdbHUKA,  mapajjejiorpaMma, pomOa,  Tpamnelmud, BBIBOJUTH |
npumeHsaTh ¢opmyny I'epoHa u ¢dopmyiny WIS IUIOMIAAW  BBITYKJIOTO
YeThIPEXYTOJIbHUKA.

Nmers mnpeacraBjieHHe O TOMOTETHH, TIPUMEHSITh B MPAKTHUYECKUX
CUTYyaITHsIX.

HUcnoab3oBatb Teopembl YeBsl u MeHenas mnpu pelieHUd  3ajad.
HUcnoab3oBaTh TEOpEMbl O BIIMCAHHBIX yIWaX, yriax MEXIy XOpJaaMH
(CekymmuMu) W yriae MeXAy KacaTelbHOM ¢ XOpPJOW TIpU PEIICHUU
reoMeTpuueckux  3amad. Jloka3piBaTh W NPUMEHSATH  TEOPEMBI O
MMPOU3BEACHUN OTPE3KOB XOpJ, O NPOU3BEJACHHH OTPE3KOB CEKYIIUX, O
KBaJIpaTe KacaTeJIbHOMU.

Baagers, MOHSATHEM KOOPAWMHAT HAa IUIOCKOCTH, pabOTaTh C ypaBHEHHEM
NpSIMON Ha TUJIOCKOCTHU. BiajeTh MOHATUSMHU YIJII0BOTrO Kod(dduUIMeHTa U
CBOOOJIHOTO YJIEHA, TOHUMATh UX T€OMETPUYECKUN CMBICT U CBA3b YIIIOBOTO
K03 PUIIMEeHTa ¢ BO3pACTaHUEM M yObIBaHUEM JIMHEWHOW (PyHKIUH. YMETh
peliaTe METOJOM KOOPJWHAT 3aJadyd, CBS3aHHBIE C TMAPALICIBHOCTHIO U
MEePIEHINKYJISIPHOCTHIO TIPAMBIX, TIE€PECEUCHUEM TIPSIMBIX, HaXO0XKICHUEM
TOYCK MEPECCUCHUS.

BbIBOAMTHL U BIIaJIETh yPaBHCHUEM OKPYXKHOCTHU. MCIOIb30BaTh METO/I
KOOpJAWHAT JUIST HaXOXKJACHUS TEPECEUCHUN OKPYKXHOCTEH € TIPSIMBIX.
Bmaners ¢opmynamMu pacCTOSSHHS OT TOYKH JO NPSIMOU, IUIONIAIN
nmapajjiesorpaMmMa B KOOpPJIMHATaX, UMETh MOHSATHE 00 OPUESHTHUPOBAHHOM
mromanu. [lonp30BaThesi METOOM KOOPAMHAT HA TUIOCKOCTH, MPUMEHSTH
€ro MpH PEIICHUU TEOMETPUUECKUX M MPAKTHUYECKUX 3anad. [IpumeHsTh
METOJT KOOpJAMHAT B TMPAKTUKOOPUSHTHUPOBAHHBIX TE€OMETPUUYECKUX
3a/1avax.

Baaaers noHsATHEM BEKTOpPA. YMETh CKJIAAbIBAaTh U BBIYMTATh BEKTOPHI,
YMHO>XAaThb Ha  4YHWUCJIO, BJAAETh IIpaBUJIAMHU  TPEYrOJbHUKA U
napaiesaorpaMmma. Braners MIPaKTUYECKUMU WHTEPIIPETALUIMUA
BEKTOPOB. YBEPEHHO MNOJIb30BAaTbCA KOOpAMHATAMHU BEKTOpa. Bnanersb
CJIO’KEHHMEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOpa Ha YUCJIO B
KOOpJAMHATAaXx.



HNmeTts nipencTtaBienne o 6a3uce (Ha IOCKOCTH). PackiaasiBaTh BEKTOPHI 1O
O0azucy. PacknanpiBaTh BEKTOpPbl CHJI C TIOMOIIBIO MPOCIHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLIECHUH. [IpUMEHATh NOJIy4YEHHBIE 3HAHUS B
npocTtermmnx (GU3NYECKUX 3ajadax.

Baaners MNOHSITHEM CKaJSIPHOTO MPOM3BEJCHUS BEKTOPOB, MOHUMAThH €TO
F€OMETPUYECKUN CMBICII M YBEPEHHO MOJb30BAaThCS €ro BBIPAXKECHUEM B
JIEKapTOBbIX  KOOpAMHATax. 3HaThb  JAUCTPUOYTUBHOCTb  CKaJISIPHOIO
MPOU3BEAECHUSI U €ro CBA3b C MNpPOEUUpPOBaHUEM. lIpUMEHATH ckansipHOE
MIPOU3BEJACHUE BEKTOPOB IS HAXOXJIE€HUs JIMH W yrioB. Pemiarte
FEOMETPUYECKUE 3aJaud C T[OMOLIBKD  CKAJISPHOIO  IMPOU3BEICHUA.
Hcnonp30BaTh CKaJApHOE MNPOU3BEIECHHUE BEKTOPOB B ajlreOpandyeckux H
dbu3nyecKrx 3agayax.

Baagers  TOHATUSIMHM  OPaBUJIBHOTO MHOT'OYTOJILHUKA, JUTAHBI
OKPY’XHOCTH, JUJIMHBI AYTW OKPYXKHOCTM W paguaHHOW MeEphl yria,
BBIUMCIISITh IUIOMIAAb Kpyra M ero vacrtei. IloHumars cMBICI YuCIa.
[IpuMeHsITh MOJIydYEHHBICE YMEHUSI NPU PEUICHUU MPAKTUYECKUX 3ajad.
3HaTh HUCTOPUYECKHUE CBEJCHHUS 00 WU3MEPEHUHU JJIMHBI OKPYXXHOCTH U
IUIOMIaAd Kpyra.

Nmerb mnpeacraBieHHE O TMPeoOpa3oBaHUM IUIOCKOCTH, O JABUKCHUSIX.
Haxonuth ocu, eHTpbl CUMMETPUU QUTYp, LIEHTPHI MOBOPOTA, HAXOJIUTH
KOMIIO3UIIUM MOPOCTEUIINX npeoOpa3oBaHuil. I[IpuMeHATH JIBHKEHUS
IUIOCKOCTH HPU PEIIEHUU T€OMETPUUECKUX 3a7ad.

IIpuMeHATH MOJIyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTE€MAaTHUUYECKHUE
MOJIENIM JJIs 3aJad pealbHOM JKU3HU M TPOBOJAUTH COOTBETCTBYIOLIUE
BBIUKCJICHUSI C TIPUMEHEHHEM TMOJI00UST W TPUTOHOMETPUYECKUX (DYHKITUM
(TTOIB3ySICh, TA€ HEOOXOAUMO, KATbKYJISITOPOM).






