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HOACHUTEJBHASA 3AIIMCKA

[IpuopuTeTHBIMU HEIIMHU 00yUEHUS MaTeMaTUKE B 5—6 Kilaccax sIBIISIOTCS:

e TMpOAODKEHHE (OPMHUPOBAHUSA OCHOBHBIX MAaTEeMaTHYECKUX TMOHITHIM
(unciio, BenWYWHA, TeoMeTpuYeckas Qurypa), o0OeCIeUMBaIOIINX
MIPEEMCTBEHHOCTh W TEPCIEKTHBHOCTh MAaTEMaTHYECKOTO O0pa3oBaHUs
00yJaroIIIxcs;

e pa3BUTHE  HUHTEJUIGKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEMH
oOy4Jarommxcs, MO3HABATEIbHOM  AKTMBHOCTH,  HCCIIEOBATEIBCKUX
YMEHUH, HHTEpeca K N3yUYEeHUI0 MAaTeMaTHKY;

e TIOABEACHUE OOYUYAIOIMNUXCS Ha JOCTYITHOM JISI HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATHKH U OKPYXKAIOIMIET0 MHUPA;

e (opmupoBanue QyHKIIMOHATHEHON MaTEMAaTUYECKOH TPAMOTHOCTH: YMEHHUSI
pacro3HaBaTh MAaT€MAaTHUYECKHE OOBEKThI B peajJbHBIX KU3HEHHBIX
CUTyallWsIX, TMPUMEHSITh OCBOCHHBIC YMEHHS ISl PEIICHHS MPaKTHKO-
OpHEHTHUPOBAHHBIX 3aJ]1a4y, HHTEPIIPETUPOBATH MOJYYCHHBIC PE3yJIbTATH U
OIICHMBATh UX Ha COOTBETCTBUE MPAKTUUECKON CUTYaIIUU.

OCHOBHBIE JIMHUU COJIEp)KaHUS Kypca MaTeMaThuKM B 5—6 Kiaccax —
apudMeTnyecKas u reoMeTpuuecKas, KOTOpble pa3BUBAIOTCS MapaiIeNIbHO, KaXaast
B COOTBETCTBHUHU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OTAPYTOM,
a B TSCHOM KOHTAKTE ¥ B3aMMOJICHCTBHH. Takke B Kypce MaTeMAaTHKHU TTPOUCXOIHUT
3HAKOMCTBO C 3JIEMEHTaMH ajJreOphl U OMMMCATEIILHON CTAaTUCTHKHY.

N3yuyenue apudmeTrnueckoro Marepuaia HauUMHAETCS CO CHCTEMaTh3alluu U
Pa3BUTHS 3HAHWM O HATypaJbHBIX YHWCJaX, MOJYYCHHBIX HA YPOBHE HayajabHOTO
oOmero oopazoBanus. [Ipyu 3TOM COBEPIIIEHCTBOBAHUE BHIYUCIUTEILHON TEXHUKH
1 GOpPMHPOBAHWE HOBBIX TEOPETUYECKUX 3HAHWHA COYETACTCS C PA3BUTHEM
BBIYHCIIUTEILHON KYJIbTYPhI, B YACTHOCTH C OOYYECHHEM IPOCTEUIUM MpUEMaM
MPUKUJIKA ¥ OICHKW PE3yIbTaTOB BBIYKMCICHUN. V3ydueHHWe HATypaJbHBIX YHCEI
MpOJIOJDKAaeTCs B 6 Kilacce 3HAKOMCTBOM C HAYalbHBIMU TOHSTHUSMU TEOPHH
JIEITUMOCTH.

Hauano wu3ydeHus: OOBIKHOBEHHBIX W JECATUYHBIX IpoOei OTHECEHO K 5
KJIacCy. DTO TEpPBBIN 3Tal B OCBOCHHH JIPoOeH, KOT/Ia MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU UJCSIMU, MIOHATUSIMH TeMbI. [Ipy 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
IpoOelt B MOJIHOM O0BEME MPEIIECTBYET U3YYCHHUIO JCCSITHUHBIX IpOoOeH, 4To
IIEJIECO00Pa3HO C TOYKH 3PEHUS JIOTUKH W3JIOKEHHUS YWCIOBOW JIMHUH, KOTJa
npaBuIa ACHCTBUMN C JECATUIHBIMH APOOSIMU MOYKHO 00OOCHOBATh YK€ U3BECTHBIMH
IrOpUTMaMH BBITIOJIHEHUSI IEUCTBUI ¢ OOBIKHOBEHHBIMH JAPOOSIMU. 3HAKOMCTBO C
JECATUIHBIMH IPOOSMH PACIIUPUT BO3MOKHOCTH JIJISI MOHUMAHUS 00y4YaIOIIUMHUCS
MPUKIIQAHOTO TPUMEHEHHU ST HOBOM 3aIMCH TP U3YUEHUH IPYTUX TPEIMETOB U TIPH
IpaKTUYECKOM Hucrnoiib3oBaHuu. K 6 kiaccy oTHecEH BTOpou



9Tan B HU3Y4YEHUU JpoOeH, Tlie MPOUCXOAUT COBEPUICHCTBOBAHWE HABBIKOB
CpaBHEHHUS U TpeoOpa3oBaHUs JpoOEi, OCBOECHHWE HOBBIX BBIYUCIUTEIHHBIX
QIrOPUTMOB, OTTAYMBAHWE TEXHUKH BBIYHMCICHUWA, B TOM 4YHCIE 3HAYECHUU
BBIPKEHUH, COIepKAIIUX U OOBIKHOBEHHBIC, U ICCATUYHBIC JPOOH, yCTAHOBJICHHE
CBSA3EH MEXAy HUMH, PACCMOTPEHHE MPUEMOB pEIICHMs 3a7a4 Ha 1poOu. B Hauane
6 KJ1acca IpOUCXOAUT 3HAKOMCTBO € MOHATHEM IIPOLICHTA.

Oc00EHHOCTBIO U3YUEHUS MTOJOKUTEIBHBIX U OTPUIIATEIBHBIX YUCEN SIBISETCSA
TO, YTO OHHU TaKX€ MOTYT paccMaTpUBATbCs B HECKOJBKO 3TanoB. B 6 kiacce B
Havaje u3ydeHus Tembl «l10m0KuTenbHble U OTPULATEIBHBIE YUCIIA» BBIIEISACTCS
noareMa «lLlenmpie ymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIIbHBIMU
yucjaaMd W JACUCTBHSIMU C TIOJIOKUTEIbHBIMA M OTPULATEIBHBIMH YHCIAMH
IIPOUCXOINUT HA OCHOBE COJIEPKATEIIBHOIO MOAX0AA. JTO MO3BOJIET HA TOCTYITHOM
YPOBHE TIO3HAKOMHUTHh OOYyYalOUIUXCS TMPAKTUYECKH CO BCEMU OCHOBHBIMU
MOHATUSMUA TEMBI, B TOM YHCII€ M C NPABWIAMH 3HAKOB MPU BBITOJIHEHUH
apupMeTndecKux JAeicTBUU. M3ydeHue paluoOHaNbHBIX 4YHCET Ha 3TOM HE
3aKOHYMTCS, a OyIeT MPOJOJIKEHO B Kypce anredpsl 7 Kiacca.

[Tpu oOyuyeHMM pelIeHHIO TEKCTOBBIX 33Jau B 5—6 KilaccaX MCIONb3YHOTCS
apudmernyeckue npuémsl pemeHus. [lpu oTpaboTke BHIYMCINUTENBHBIX HABBIKOB B
5—6 Kjnaccax paccMaTpHBAIOTCA TEKCTOBBIE 3aJa4M CIEAYIOIIHUX BUIOB: 33a4M Ha
JBUYKEHUE, HAa YACTH, HA MMOKYIIKH, Ha pa0OTy U MPOU3BOIUTEIBLHOCTD, HA TPOLICHTHI,
Ha OTHOILIEHHUs U nponopiuu. O0yyaromuyecs 3HaKOMSTCS ¢ MPUEMaMU PEIICHUS
3aay mepebopoM BO3MOXKHBIX BApHAHTOB, y4yaTcs paboTaTh ¢ uWHOOpMaIueH,
IpeICTaBICHHON B (hopMe TaOIHI] UK JUArPaMM.

B  nmporpamme  ywyebHOoro kypca «Maremarukay — NpegyCMOTPEHO
(opMHpOBaHUE MPONENECBTUUECKUX allreOpanyecKkux MpeacTtaBieHuil. bykBa kak
CMMBOJI HEKOTOPOI'O 4YHCIA B 3aBUCUMOCTM OT MAaTE€MAaTH4YECKOrO0 KOHTEKCTa
BBOJIUTCS IIOCTENEHHO. BDyKBEHHash CUMBOJIMKA IIUPOKO MCIOJIB3YETCSA IPEXKIE
BCEro JUIs 3alUCH OOIINX YTBEPKIACHUM U TpensIokKeHu, GopMyIl, B YACTHOCTH JJIsI
BBIYMCJIEHUS TEOMETPUYECKUX BEJIMYHH, B KAYECTBE «3aMECTUTEIISD YUCTIA.

B mporpamme yueOHOro kypca «MaTemaTuka» NpeCTaBlICHAa HarJsaHas
reoMeTpus, HaIlpaBJICHHAs Ha  pa3BUTHE o0pa3Horo MBIIUICHUS,
MPOCTPAHCTBEHHOTO BOOOpaKeHHUS, M300pa3UTENIbHBIX YMEHUN. DTO Ba)KHBIN HTar
B M3YyYEHHUH T€OMETPHH, KOTOPBIM OCYIIECTBIISIETCS HAa HArISAHO-IPAKTHYECKOM
YpOBHE, OMHUPAETCA Ha HArJIAIHO-00pa3HOE MbIIUIEHHE O0ydaromuxcs. bonbiias
pOJIb  OTBOOUTCA  INPAKTUYECKOM  JESATEIBbHOCTH, OIBITY, OSKCIEPUMEHTY,
MozenupoBaHuio. O0yyaroniecs: 3HaKOMATCA C T€OMETPUYECKUMHU (PUrypaMmu Ha
IJIOCKOCTH U B NPOCTPAHCTBE, C UX MNPOCTEUIIMMHU KOH(QUTYpalUsIMH, ydaTcs
n300paxaTh MX Ha HEITMHOBAHHOM M KieTyaTol Oymare, paccMaTpUBaIOT HUX
MPOCTEUIIINE CBOMCTBA. B mporuecce n3ydyeHust HarJisiIHOW Tr€OMETPUM 3HAHUS,



MOJIyYeHHBIE OOYyYaIOMUMHKCS Ha YPOBHE HAYaJIbHOTO 00Iero oOpa3oBaHWUS,
CHCTEMAaTH3UPYIOTCS U PACIIUPSIIOTCA.

CornacHo yueOHOMYy MIlaHy B 5—0 Kiaccax H3y4aeTcs WHTEIPUPOBAHHBIM
npeamer «MareMaTtrukay, KOTOPbIA BKIKOYAET apU(PMETUUYECKUH Marepuanl H
HAIJSITHYI0O TEOMETPHIO, a TaKXKe IPOINEIeBTUYECKUE CBEACHUS W3 alreOpsl,
AIIEMEHTHI JIOTUKU M Havaja OMHUCATeIbHOW CTATUCTHKH.

Ha u3yuenme yuyeOHoro kypca «Martemaruka» otBogutcs 340 yacoB: B 5
kiacce — 170 gacoB (5 yacoB B Hezelno), B 6 kinacce — 170 gacoB (5 4acoB B HEALIIO).

Anrebpa sBIseTCd OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO 00mIero oOpa3oBaHuUs: OHa
obecreynBaeT M3y4YE€HUE IPYTrUX AUCLUUIUIMH, KaK €CTECTBEHHO-HAyYyHOrO, TaK M I'yMaHUTapHOIO
LUKJIOB, €€ OCBOEHME HEOOXOAMMO Jii HPOJODKEHHS OOpa3oBaHUS M B IOBCEAHEBHOW IKHU3HHU.
PazButue y 00yqaronmxcs HayqyHbIX MPEACTaBICHUN O IPOUCXOXKIEHUH U CYIIIHOCTH aaredpandecKux
abcTpakuuii, cnoco0e OTpakeHHs] MAaTEeMaTHYECKOW HAyKOW SIBICHUH W MPOIECCOB B HPUPOAE H
o0111eCTBE, POJIM MATEMaTHYECKOT0 MO/IEIMPOBAHNUS B HAYYHOM [TO3HAHUH U B TPAKTHKE CIIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HAayYHOI'O0 MHUPOBO33PCHHUA U KAaUCCTB MBIIIJICHUS, HGO6XOZII/IMI>IX JJIA agalTalyu B
COBpeMEHHOM LU (poBoM oO11ecTBe. M3ydeHne anredpsl o0ecrieunBaeT pa3BUTHE YMEHUS HaOIr0/1aTh,
CpaBHHMBATb, HAXOJUTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTH  MBIIUJICHUA, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JAEWUCTBUS U BBIBOJBI, (OPMYIHPOBATH YTBEPIKICHHUS.
OcBoenne Kypca anreOpbl 00ecreYrBaeT Pa3BUTHE JIOTHYECKOTO MBIIIICHUS OOYYaIOUIMXCS: OHH
UCHOJb3YIOT JIeAYKTUBHBIE M HWHAYKTHBHBIE DACCYXAEHHUSA, O000OLIeHHE M KOHKPETHU3alHIo,
abctparupoBanue W aHamoruro. OOyueHue anredbpe MpeanosaraeT 3HAYUTEIBHBIA 00BEM
CaMOCTOSITENIbHON  JIEITENbHOCTH OOYYalOIIMXCs, IO3TOMY CaMOCTOSITENIbHOE pEeLIeHHe 3ajad
SABJIICTCA peanmauneﬁ ACATCIIBHOCTHOI'O MPpUHIUIIA 06y‘I€HI/I$[.

B crpykType mporpamMmbl yueOHOTO Kypca «Anredpa» I OCHOBHOTO OOIIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMMAIOT COJEpP>KaTEIbHO-METOAUYECKHe JHUHUU: «Yucna ¥ BBIYUCICHUSY,
«AIredpanuecKkre BBIPAKECHHS», «YpaBHEHUS W HepaBeHCTBa», «DyHkium». Kaxmgas u3 »THX
COJIEPKaTEIbHO-METOANYECKUX JIMHUM pa3BUBAeTCs Ha MPOTSHKEHUH TPEX JNET M3yueHHUs Kypca,
B3aUMOJICICTBYS C JAPYTMMH €ro JUHMSIMH. B Xone u3ydeHHs yuyeOHOro Kypca 0O0ydaroImuMcs
MPUXOAUTCS JIOTHUECKHU PacCyXkJaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3u ¢
3TUM B TMPOrpaMMy Yy4uyeOHOTro Kypca «AJreOpa» BKIIOUYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
MIPEJICTABJICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOoro 0Opa3oBaHus U CIOCOOCTBYIOIIHE
OBJIQJICHUIO O0YYarOIIMMUCS OCHOB YHHBEPCAIFHOIO MaTeMaTHYeCKOTo si3bika. ComepikaTeabHON H
CTPYKTYpPHOU OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHUH «YUHUCla ¥ BBIYUCICHUS» CIYXKUT OCHOBOW JJisi JajbHEHIIIEro MU3ydeHus
MaTEeMaTHKH, CIIOCOOCTBYET PA3BUTHUIO y OOYUYAIOIIUXCS JIOTHUECKOTO MBIIUIEHUS, (HOPMUPOBAHHIO
YMCHUA ITOJIB30BATHECA aJITOPUTMAaMH, a TAKXKE HpI/IO6peTeHI/IIO MMPaKTUYCCKUX HABBIKOB, HeO6XO)II/IMI)IX
JUTS. TIOBCETHEBHOM *KU3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHHUS
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMH YHCIaMH, (OpMHpPOBAaHHEM MPEACTABICHUN O
JEHUCTBUTENFHOM YHUCIE. 3aBEPIICHHE OCBOCHUS YHCIOBOW JTUHUH OTHECEHO K CpeIHEMY O0IleMy
00pa3oBaHMUIO.

Coneprxanne IByX alnreOpanvdecKux JUHUN — «AJTreOpandecKre BRIPAKESHUSI» U «Y PaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYET (HOPMUPOBAHHIO Yy OOyYaromUXcs MaTeMaTH4ecKoro armapara,
HEOOXOMMOTO JJIsl pelIeHUs 3a1ad MAaTeMaTHUKH, CMEXHBIX IPEIMETOB W  IPAKTHKO-
OpPHEHTUPOBAaHHBIX 3a1ady. Ha ypoBHe oOCHOBHOro oOmero oOpa3oBaHusl y4eOHBIM MaTepuan
TPYNIHUPYETCS BOKPYT PALMOHAIBHBIX BEIpaKCHUH. Anredpa IeMOHCTPUPYET 3HaYeHNUEe MaTeMaTHKH
KaK SI3bIKa JUIsl TIOCTPOCHUSI MaTeMAaTHYECKUX MOJIENEH, OMMCAHUs MPOLIECCOB U SBJICHUH PeanbHOTO



mupa. B 3amaunm oOydeHuss anreOpe BXOIAT TakKe JalbHEHIIee pa3BUTHE aJTOPUTMHYECKOTO
MBILUIEHUS,, HEOOXOIUMOIo, B YaCTHOCTH, s OCBOGHMS Kypca HMH(DOpPMATHKH, M OBJaJEHHUE
HaBBIKAMU JIEyKTUBHBIX paccyxkieHuid. IIpeoOpa3oBanue CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHMs], CIIOCOOHOCTENH K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue GyHKIIHOHATbHO-TPpadHUSCKON JTMHUHU HAIIEJICHO Ha TOIydeHHE 00yUYaroIUMHUCs
3HAHUN O (QYHKIHSIX KaK Ba)KHEHIIECH MareMaTH4eCKOW MOJCNIU Ui ONMHCAHHS M HCCIICIOBAHUS
pa3HOOOPa3HBIX MPOIIECCOB U SBICHUH B IpHUpoie U obmiecTBe. M3yueHne MaTepuaia cCiocoOCTByeT
Pa3BUTHIO Y OOYYAIOIIMXCS YMCHHsS HCIIOJIb30BaTh PAa3JIMYHbIC BBIPA3UTEIbHBIC CPEICTBA SI3bIKA
MaTEMAaTUKHU — CJIOBCCHBIC, CHMBOJIMYCCKUC, Fpa(bI/IqCCKI/Ie, BHOCUT BKJIaZ B (bOpMI/IpOBaHI/Ie
MPEICTABICHUI O POJIM MATEMATHKU B PA3BUTUU LIMBUIIU3AIMN U KYJIbTYPBI.

CormacHo ydyeOHOMY IUIaHy B 7—9 Kiaccax u3ydaeTcsl y4yeOHBIM Kypc «Anredpay, KOTOPBIU
BKJTFOYAET CIICYIONINE OCHOBHBIC pa3/ielibl cofepxaHus: «Unucaa u BRIYUCICHU», «ANreOpandecKue
BBIPOXKECHUS», «Y PABHEHUSI U HEPABEHCTBA», «DYHKIIMN.

Ha usyuenue yue6HOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 vaca (3 yaca
B HeJeno), B 8 kimacce — 102 vaca (3 gaca B Henento), B 9 kiacce — 102 gaca (3 yaca B HEZIeI0).

I'eomeTpus Kak OIMH M3 OCHOBHBIX pPa3JE€lIOB IIKOJbHOM MAaT€MaTHUKH, UMEIOUIMI CBOEH LEIbIO
o0ecneunTh U3y4eHHUE CBOMCTB U pa3MepOB (PUTYp, UX OTHOLIEHUH U B3aUMHOE PACIIOIOKEHHUE, OITMPACTCS Ha
JIOTMYECKYI0, JO0Ka3aTeNlbHYI0 JUHHIO. L[eHHOCTh M3ydyeHus TeoOMETpUHM Ha YpPOBHE OCHOBHOTO OOLIEro
o0Opa3oBaHMs 3aKJIHOYAEeTCd B TOM, 4YTO OOYYAIOLIUICS YYUTCSI MPOBOJAUTH JI0KA3aTEIbHBIE PACCYKICHUS,
CTPOMUTH JIOTMUECKHE YMO3aKIKOYECHHUsS, TOKA3bIBaTh MCTHUHHBIE YTBEPXKACHHUS M CTPOUTH KOHTPIPHUMEPBI K
JIO’)KHBIM, TIPOBOJAUTH PACCYKIEHUS «OT MPOTUBHOTO», OTJIMYATh CBOWCTBA OT IPHU3HAKOB, (POPMYIHpOBATH
o0OpaTHbIE YTBEPKICHUS.

Bropoii 1enbro u3ydeHus: FTeOMETPUHN SBJISIETCS UCIOIb30BAaHUE €€ KaK MHCTPYMEHTA IIPU PELICHUH KaK
MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 3aJlad, BCTPEUAIOLIUXCS B pealbHOM ku3HU. OOydarouuiics: 10KeH
HAY4YMThCS ONPEAEIUTh F€OMETPUUECKYI0 (DUTYpy, OMUCATh CJIOBaMHU JAHHBIM 4epTEX WU PUCYHOK, HAUTH
IUIOIIA/b 3€MEJIBHOIO Y4acTKa, PACCYUTaTh HEOOXOAUMYIO JIMHY ONTOBOJIOKOHHOIO Ka0els Uik TpeOyemble
pa3mepsl rapaxa i aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIMTEIbHAS JMHUSA B U3YyYCHUU
reoMerpuu. [Ipu peniennn 3aad npakTUYECKOT0 XapakTepa 00ydaromuicss yYuTcsl CTPOUTh MaTeMaTHYECKUE
MOJIENN PEATIbHBIX KU3HEHHBIX CUTYyalluii, IPOBOAUTH BBIYUCIICHUS U OLIEHUBATh aJ€KBaTHOCTD ITOJIyYEHHOTO
pesyJbTarta.

Kpaiine Ba)kHO MOTYEPKUBATH CBSI3U T€OMETPUU C JIPYTUMH YYEOHBIMHU MpeIMETaMH, MOTHUBHUPOBATh
HCIIOJIb30BAaTh OIPE/IeTIeHHs FTEOMETPUUECKUX (PUTYp U MOHATUH, IEMOHCTPUPOBATH MPUMEHEHHE TTOTYyYEHHBIX
yYMEHUI B QU3MKE U TEXHUKE. ITU CBS3HM Hanboliee IpKO BUAHBI B TeMaX «Bektopsl», « TpuronomeTpuyeckue
cooTHoIIeHus», «Meton koopauHat» U «Teopema ITudaropar.

VYuyeOubiii kypc «l'eoMeTpus» BKIIOYAeT CIEAYIOLIME OCHOBHBIE pas3felibl  COACpKaHUS:
«'eomerpuueckue GuUrypsl M HX CBOHcTBa», «l3MepeHne TreoMeTpHUYecKuX BeIUYHHY», «JlekapToBbI
KOOpJUHATHI Ha IIIOCKOCTNY, «BekTopbl», «/|Brxkenus miockoctny, «IIpeodbpasoBanus moao0us».

Ha uszyuenmne yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacoB (2 vaca B
HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Helleno), B 9 kinacce — 68 yacoB (2 yaca B HEZACIIO).



COIEP KXAHUE OBYYEHUA
5 KUIIACC

HarypaJjbHble 4ncjia v HYJIb

Hatypanbnoe uucino. Psa nHarypansHbix uucen. Yucno 0. Mzobpaxenue
HATYypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOMN (YMUCIOBOM) IPSIMOIA.

[lo3unmonHass cucteMa cuucieHus. PuMmckas Hymepanusi Kak OpuMep
HETO3UI[MOHHON CUCTEMBI CUUCIIEHUA. [lecaTHdHas cucteMa CUUCIICHHUS.

CpaBHEHUE HATypaJbHBIX YUCEJ, CPABHEHUE HATYPAIBHBIX YHUCEN C HYJIEM.
Cnioco0b! cpaBHeHUs. OKpYTI€HUE HATYPAIbHBIX YHACET.

CnoxeHre HaTypaJbHBIX YUCEN, CBOMCTBO HYJISl IPHU CIIOXKEHWUU. BbhlunTanue
KaK JeicTBUE, 0OpaTHOE CIOKEHHUIO. Y MHOKEHHME HATYPaJIbHBIX YHCEN, CBOMCTBA
HYJISL ¥ €IUHUIIBI IPU YMHOXKEHHH. JlelieHne Kak JeicTBre, 00paTHOE YMHOKEHHUIO.
KomnonenTsl  nelicTBuii, CBA3b MeEXIy HuUMHU. IIpoBepka pesynbprara
apudmeTndeckoro aeictBus. IlepeMecTuTeIbHOE W COYETATEILHOE CBOMCTBA
(3aKOHBI) CJOXKEHUSI M YMHOXEHHsI, paclpeleIuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3zoBanue OykB Jj1si 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alUCH
CBOMCTB apr(METUIECKUX JTCUCTBUM.

Jenutenu U KpaTHbIE 4YHCIa, pa3liokKeHHWEe Ha MHoxuTenu. [lpocTeie u
coctaBHbIe uncia. [Ipusnaku aenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeJdeM. 3aluCh 4YHUCIA B BHUAE CYMMBI
Pa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpakeHHE. BpIUKCIIEHME 3HAYEHUM YHCIIOBBIX BBIPAKEHUM,
MOPAIOK  BBIMOJIHEHUA ~ ACUCTBUW.  Vcronb3oBaHWME MpU  BBIYMCICHUSX
MEePEMECTUTEILHOTO W COYETaTEJIbHOTO CBOWMCTB (3aKOHOB) CIIOXKEHUSI W
YMHOKEHUS, PACIIPEACTUTEILHOTO CBOMCTBA YMHOXKEHUS.

Jpodu

[IpencraBienre o0 JOpoOM Kak CIOCOOE 3amMCH  YacTH  BEJIIMYMHBL.
OO6bikHOBEHHBIE ApoOU. [IpaBuibHBIE U HEMpaBUIbHBIE ApoOu. CMmenanHas Apoob,
npeACTaBIeHUE CMEIIAHHOW JAPOOM B BHUJEC HENPABUIHLHOM IpoOU U BBIICIICHUE
IIEeJIOM YacTH YUCJIa W3 HempaBuibHOUW npobu. N3o0pakeHue npobeit Toukamu Ha
quca0Boi psaMoi. OcHoBHOE cBoiCTBO apodu. Cokparienue apodeit. [IpuBenerune
IpoOu K HOBoMY 3HaMeHaTento. CpaBHeHHE JpoOeii.

CrnoxxeHne W BhIUMTaHUE IpoOed. YMHOXKEHHE W JIeJieHne apo0el, B3auMHO
obpatHble 1podu. HaxoxaeHue 4acTu 1eoro U 1eI0ro Mo €ro 4acTH.

Hecarnunas 3anuch apobeit. IlpencraBieHue aecITUYHOM IpoOU B BHUJIE
0OBIKHOBEHHOM. V300pakeHne JeCITUUHBIX Ipo0eii ToOukaMy Ha YHCIOBOUIIPSIMOM.
CpaBHEHHE JECATUYHBIX APOOCH.



ApudpmeTnueckue JOEUCTBUS C JECATUYHBIMU ApooOsimu. OKpyrieHue
JECATUYHBIX TPOOEH.

Pemenue TeKCTOBBIX 3a/1a4

Pemienue TekcTOBBIX 3amay  apudmerndeckuM —crocodbom. Pemienue
JOorhYecKux 3ajad. Pemenue 3amad mnepeOOpoM BCEX BO3MOXKHBIX BapUAHTOB.
Hcnonbs3oBaHre MPpHU pELIEHUH 3a1a4 TaOJIUI] U CXEM.

Pemienne 3amau, copepKamMx 3aBUCHMOCTH, CBS3bIBAIOIINE BEJIWYUHBIL:
CKOpPOCTb, BpE€Ms, pPacCTOSHUE, II€Ha, KOJIWYECTBO, CTOMMOCTh. EIWHMIIBI
U3MEpEHHUS: MacChl, 00bEMA, IIEHBI, PACCTOSTHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXKIY
€IUHULIAMHA U3MEPEHUS KaXKI0W BEJIMYHHBI.

Pemennie 0ocCHOBHBIX 3a7ia4 Ha IpOOH.

[TpencraBieHue JaHHBIX B BUJIE TAOJMII, CTOIOYATHIX AUArPAMM.

Harasignas reomerpust

Harnsinaele npencraBieHus O (Qurypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTpE30K, JIy4, yToJ, JOMaHasi, MHOTOYTOJIBHUK, OKPYKHOCTb, Kpyr. Yrou. [Ipsmoi,
OCTPBIN, TYIIOW U pa3BEPHYTHIN YTJIbI.

JlnmnHa oTpe3ka, METPUYECKNE €IMHULBI JUIMHBL. /[uHa 1oMaHOM, mEpUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne U moCTpOEHUE YIJIOB € MOMOLIBIO TPAHCTIOPTHPA.

Harnsinaele npenctaBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
OpSIMOYTOJIBHUK, KBaJIpaT, TPEYrOJIbHUK, O PABEHCTBE (pUryp.

N3o6paxkenne ¢uryp, B ToM uucie Ha kierdaroil Oymare. [loctpoenue
KOH(Urypanuii u3 yacteil mpsiMoil, OKpY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare. Mcnosib30BaHME CBOMCTB CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes nOPSAMOYroJBHMKA W  MHOTOYTOJIBHMKOB, COCTABJIICHHBIX U3
IPsIMOYTOJILHUKOB, B TOM 4YHcCle (QUTyp, n300paxE€HHBIX Ha KJIETYaTOM Oymare.
EauHuie! n3mepenus IIoaIu.

HarnsinHele mpeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN
rapasJielIeIuIe]n, KYyO, MHOTOTPaHHUKHU. N3obpaxxenue MPOCTEUIINX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. CosnaHue Mojenen
MHOTOTPaHHHUKOB (K3 OyMaru, MpoBOJIOKH, IIACTUIINHA U JPYTUX MaTEpUAIOB).

O0BEM TPSAMOYTOJBLHOIO Mapajuiesenunena, Kyoa. EnuHuiel u3MepeHus
00BbéMa.

6 KJIACC

HarypajabHblie yucia

Apudmernueckue AEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMH YHUCJIAMHU.
UuciioBble  BBIPOKEHUS, TOPSAOK  JCHCTBUH,  HWCIOJIB30BAaHUE  CKOOOK.
Hcnonp30BaHne IpyU BBIYMCIEHUAX IEPEMECTUTEIIBHOIO U COYETATEIBHOIO CBOMCTB
CJIOYKEHUS U YMHOXEHUS, PaCIIPEIeTUTENBHOTO CBOMCTBA YMHOXEHMSI. OKpyTiieHnE
HATypaJIbHBIX YHCEIL.



Jlenurenu m KpaTHbIE YUCIA, HAMOOJBIINM OOIIUI EIUTENh U HAaUMEHbIIIEEe
oO1ee kpaTHoe. JlenMMocTh CyMMBI U Ipou3BeieHus. JleieHre ¢ OCTaTKOM.

Jpoon

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOWMCTBO JpOOM, COKpaIleHHEe ApoOei.
CpaBHeHue U ynopsjounBanue apooei. Pemienre 3aa4 Ha HaX0XK/JIEHUE YaCTH OT
LEJOoro M UEJIoro Mo ero 4actu. J[poOHOoe 4HCIIO Kak pe3ynbTaT JeleHHS.
[IpencraBnenue AeCITUIHON IpOOH B BUE OOBIKHOBEHHOW IPOOU W BO3MOYKHOCTD
Ipe/ICTaBlIeHUs OOBIKHOBEHHOU APOOM B BHJIE ACCATUYHOU. JlecsaTruunble ApooH U
MeTpuueckasi cucteMa Mep. ApudmeTndeckue ASHCTBUS U YUCIIOBBIE BhIPAKEHUSA
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU.

OtHomienue. [leneHue B JaHHOM OTHOIIEHUH. Macmtab, Hponopius.
[IprMmenenne nponopunid py PEMIEHUH 3a/1a4.

IlonaTHe npoueHTa. BolunciieHre IpOLEHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
OpOLEHTY. BbIpa’keHne MpOIEHTOB JAECATHUUHBIMH JpoOsMu. Permenue 3amay Ha
IIPOLEHTHI. BpIpakeHNE OTHOLIEHUS BEJINYMH B IPOLICHTAX.

HonoxuTeabHbIE M OTPULIATEIbHbIC YHCJIA

[TonoxuTenbHble U OTpULATENbHbIE yncaa. Llensle yncna. Moayne yucna,
reOMETpUYECKas MWHTepnperauds Moayis uyucia. HM3o0paxeHne uwucen Ha
KOOpAMHATHOM  mpsAMou. YucnoBble  mpomexyTkn. CpaBHEHHME — YHUCEI.
ApudmeTrrueckue AUCTBUS € MOJOKUTEIbHBIMU M OTPULIATEIbHBIMU YUCTIaAMHU.

IIpssMoyrosibHas cucremMa KOOpAMHAT Ha INIOCKOCTH. KoopauHaTel TOYKH Ha
MJIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek u (puryp Ha KOOpAUHATHON
IJIOCKOCTH.

BykBeHHbIE BbIpa:KeHUsI

[Tpumenenue OyKB /Jis 3aMIMCH MAaTEMAaTHUYECKUX BBIPAKEHUN U TIPE/JIOKEHUN.
CpoiicTBa apudmeTnueckux JeuWcTBU. ByKBEHHbIE BBIpaXEHUS W YHUCIOBBIE
MTOJCTAaHOBKU. DyKBEHHBIC PABEHCTBA, HAXO0XKICHUE HEWU3BECTHOI'O KOMIIOHEHTA.
®opmysl, GOpMyIIbI IEpUMETPA U TUIOMIAU MPSMOYTOJIbHUKA, KBajpaTa, 00bEMa
napajuiesenumneaa u Kyoa.

Penienne TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3amad  apudmeTumdeckuM crocobom. Pemrenue
Joruyeckux 3ajaay. Pemenne 3aaau nepeOOpoM BceX BOZMOXKHBIX BAPUAHTOB.

Pewienne 3agad, coaepKallMxX 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIWYWHBIL:
CKOpOCTb, BpeMsH, paccrosiHue, LICHA, KOJIMYECTBO, CTOMMOCTD,
MIPOU3BOJUTENILHOCTb, BpeMs, O0BEM paboThl. EAMHMIBI H3MEpeHHs: Macchl,
CTOMMOCTH, PACCTOSIHUS, BDEMEHU, CKOPOCTU. CBSI3b MEXIY EAUHULIAMU U3MEPEHHUS
KQKJI0M BEJIMYMHBI.

Pewmiennie 3amad, CBSI3aHHBIX C OTHOLIEHHEM, HPONOPLUHUOHAIBHOCTHIO
BEJIMYMH, POIICHTAMU; PEIIEHNE OCHOBHBIX 3a7a4 Ha IPOOH U MPOLIEHTHI.



OneHka U MNPUKHUIKA, OKpyrieHue pesyibTrara. CocTaBieHHE OYKBEHHBIX
BBIPAKEHUH T10 YCJIOBUIO 3a7a4H.

[IpencraBieHne AaHHBIX C TMOMOIIBbIO Ta6mui U nuarpamMm. CronOuaTbie
IUarpaMMbl: YTEHUE U MIOCTPOCHHE. UTeHHE KPYTOBBIX IHArpamM.

Harnsanas reomerpust

Harnsigaele mpexacraBneHuss o ¢Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIy4, yToJ, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anMmHOe pacnonokeHue ABYX MPAMBIX Ha IUIOCKOCTH, MapajuielibHbIE
npsIMbIE, TEPIEHAUKYJSIPHBIE TpsMble. M3MepeHue pacCTOSHUN: MEXAY IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHA MapUIpyTa Ha KBaJIPaTHOM CETKeE.

W3mepeHre M TIOCTPOEHUE YIIOB C IOMOIIBI TpaHcHnopTupa. Bunel
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIMN,
paBHOOEPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTOJIBHUK, IPUMEPHI
YEeTBIPEXYTOJBHUKOB. [IpAMOYTOIBHUK, KBAJAPAT: UCIOJIB30BAHUE CBOMCTB CTOPOH,
yIio0B, auaroHaned. M3oOpaxkeHue reoMeTpuyeckux (QUryp Ha HEJIMHOBAHHOMN
Oymare C MCHOJIb30BAaHUEM UUPKYJId, JUHEHKH, YTrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumerp MHoroyronapHuka. IloHsTne momanu GUrypsl, €IUHHIIBI
u3Mepenus miowmaau. [Ipubmrkénnoe u3mMepenue miomagn GuUryp, B TOM 4ucie
Ha KBajJpaTHOU ceTke. [Ipubnmk€HHOe n3MepeHue JUIMHBI OKPY>KHOCTH, TJIOIA/IN
Kpyra.

CumMmeTpus: LHeHTpalbHasi, OCEBas U 3€pKajibHasi CAMMETPHH.

[TocTpoeHre CUMMETPUYHBIX (UTYP.

HarnsigHble npeacTaBaeHus 0 MPOCTPAHCTBEHHBIX (PUTypax:napajuiesenunes,
Ky0, mpusMa, nupamuia, KOHYC, UWIUHAp, map u cdepa. M3o00paxeHue
MPOCTPAHCTBEHHBIX (puryp. IIpumepsl pa3BEPTOK MHOIOTPAaHHUKOB, UUJIUHAPA U
koHyca. Co3anue Mozenell MpoCTPaHCTBEHHBIX QUryp (M3 OyMmaru, mpoBOJIOKH,
IJIACTWIIMHA U APYTUX MAaTE€pUAJIOB).

[Tonsitue oOBEMa, enuHMIBI U3MepeHUs 00béMa. OO0BEM MPAMOYTOIHHOTO
napajuienenurnena, kyoa.

7 KJIACC Moayab «Aaredpa»
Yuciia 1 BLIYUCIEHUSA

Jlpobu OOBIKHOBEHHBIE U JAECATUYHBIE, IEPEXO0]l OT OJHOM (OopMBbI 3anucH Apodel K APYyroil.
[loHsTHE paLMOHAIBHOIO 4YHCIA, 3allMCh, CPAaBHEHHUE, YIOPAJOYMBAHHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue IeHCTBUS ¢ pallMOHAIBHBIMY YnciaMu. Penenue 3aaayd u3 peanbHON NPAKTUKU Ha
4acTu, Ha IpOOH.

CreneHb ¢ HATYpaJbHBIM IMOKa3aTelIeM: OmpeelieHne, Mpeodpa3oBaHUE BBIPAKCHUN Ha OCHOBE
oTIpeieNIeHus], 3aMUCh OONBIIUX YKcel. [IpOIeHThI, 3anich MPOIICHTOB B BUJIE APOOU U IpOOH B BUEC
NMPOLEHTOB. TpH OCHOBHBIE 337]a4M HA MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MTPAKTUKH.



HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH, PA3JIOKCHUC HAa MHOXKUTCIIN HATYPAJIbHBIX YUCCII.
Peannabie 3aBUCUMOCTH, B TOM YUCJIC IpsAMas 1 06paTHa51 MpOnopuruOHaJIbHOCTH.
AsredOpanyeckue BbIpasKeHMsI

[lepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUA C IEPEMEHHOW. JlomycThMmble 3HAYEHUS
nepeMeHHbIX. [IpeacTaBnenne 3aBUCUMOCTH MEX/y BeTMUMHAMH B BUe (Gpopmyiibl. Berancienus mo
dbopmynam. [IpeobpazoBanrie OyKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO PaBHbIE BHIPAKEHUS, ITPaBUIIA
npeoOpa3oBaHusi CyMM M TPOW3BEACHUH, NMpPaBUIa PACKPHITHS CKOOOK W TNPHUBENEHUS MOJ00HBIX
CJIaraeMblIX.

CBolicTBa CTEIICHH C HaTypaJIbHbIM ITOKAa3aTCJICM.

OI[HO‘IJIGHI)I U MHOTrouwieHbl. CTeleHb MHOTOYJICHA. CJIO)KGHI/IG, BbIYUTAHUC, YMHOXCHUC
MHOI'O4JICHOB. CDOpMy.TIbI COKpaH_[éHHOFO YMHOXKCHUA: KBAAPAT CYMMBbI U KBaJIpaT pa3HOCTH. CDOpMy.]'Ia
Pa3sHOCTU KBAaApPaTOB. Paznoxenne MHOTOYJICHOB HA MHOKHUTEIIHN.

YPaBHeHI/Iﬂ N HEPABCHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUs, MpaBWiIa IMPEeoOpa3oBaHUsI YPAaBHEHUS, PaBHOCHUIBHOCTh
YpPaBHEHUU.

JIuneliHOEe ypaBHEHHE C OQHOW IEPEMEHHOM, YMCIO KOPHEHN JINHEWHOIO YPABHEHUS, PEIICHHE
JUHENHBIX ypaBHeHUH. COCTaBIEHNE YypPAaBHEHUH 10 YCJIOBHUIO 33Ja4uM. PelleHne TEKCTOBBIX 3a1a4 ¢
MMOMOIIBIO YPABHEHHU.

JluneiiHoe ypaBHEHHE C JABYMsI NepeMeHHbIMH M ero rpaguk. Cuctema JBYX JIMHEHHBIX
yYpaBHEHUH C JBYyMsI IEpeMEHHbIMU. Perienne cucreM ypaBHEHUI criocoOoM nojctaHoBku. [Ipumepsl
peLIeHUs TEKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPAaBHEHUM.

DOyHKUNH

Koopaunarta Toukn Ha npsimoi. YuciioBele IpOMEXYTKH. PaccrosiHue Mexay IByMs TOUKaMHU
KOOPJIMHATHON IIPSIMOIA.

[IpsimoyronpHass cucremMa koopawHat, ocm OX m Oy. AlOcumcca W OpAWHATa TOYKH Ha
KOoOpAWHATHOH 1tockocTh. [Tpumeps! rpadukos, 3aganHbIx hopmynamu. UteHne rpadMKoB peabHBIX
3apucumocteil. [lonstue ¢pynkuuu. I'padux ¢pynkumun. CpoiictBa pyHkuuil. Jluneitnas ynxuus, eé
rpaduk. ['paduk Gynkuu y = [x|. ['padudeckoe penienne TMHEHHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX
YPaBHEHHUHU.

7 KJIACC Mogayas «I'eomeTpus»
HavanpHble mnoHsATHS reoMeTpuu. Touka, mpsMas, OTpPE30K, Jyd. Yrosu. Buusl yrios.
Beprukanbable 1 cMexHbIe yribl. buccektpuca yria. JlIomanas, MHoroyroiasHuk. [lapamiensHoCTs 1

NEPIEHAUKYISPHOCTD MPSIMBIX.

Cummerpuunslie ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cummerpuu. [Ipumepsl cumMmeTpuu B
OKpPY’KarollleM MUpE.

OCHOBHBIE NOCTPOEHMS C MOMOIIBIO LUPKYJIS U JnHEHkH. TpeyronpHuk. BricoTta, mennana,
OuMCCceKTpuca, MX CBOMCTBA.



PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.
CBolicTBa ¥ IPU3HAKKU paBHOOEAPEHHOr0 TpeyrojabHuKa. Ilpu3Haku paBeHCTBa TPEYTrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapalieNbHbIX MpsMbIX. CymMMa yriioB TpeyrojbHUKA. BHeurHue yribl
TPEYroJIbHUKA.

[IpssmoyronbHblii  TpeyrosbHUK. CBOMCTBO  MEAMaHbl NPSMOYIOJBHOTO  TPEYroJbHUKA,
poBeAEHHOM K runorenyse. [Ipu3Haku paBeHCTBa IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsiMoyronpHbIi

TPEYTroJbHUK C yriiom B 30°.

HepaBeHcTBa B reoMeTpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOW, TeOpeMa
0 OoJiplIeM yriie U OOJIbLIEN CTOPOHE TPEYrojabHUKA. lleprieHuKyIsp U HaKJIOHHAsL.

['eomerpuueckoe mecto Touek. buccekrpuca yria u cepeIlMHHBIN MEPICHIUKYISAP K OTPE3KYy Kak
reOMETPUUYECKUE MECTA TOUEK.

OKpyKHOCTb M KpYyTI, XOpZla U JuaMeTp, UX CBOWMCTBA. B3aMMHOE pacrnojoKeHue OKPYKHOCTH U
npsimoid. KacarenpHast u cekymas K OKpyKHOCTH. OKpYKHOCTb, BIIMCaHHas B yroj. Brucannas u
OIMCaHHAasl OKPY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC Moayanb «AJreopa»

Yuciia 1 BbIYUCICHUA

KBanpatuslit kopenb u3 uncia. [lonsatue o0 nppannoHaabHOM yncie. JlecsaTuuHble MpuOINKEHUS
uppalnMoHanbHbIX uucen. CBoiicTBa apudMeTHUecKUX KBaJpaTHBIX KOpHEH M HMX HpPUMEHEHHEe K
peoOpa30BaHUIO YHCIOBBIX BBIPAKECHUN U BBIYMCICHUSAM. [{eficTBUTENbHBIE YHCIIA.

Crenens ¢ nensIM MokasareneM u e€ cBolictsa. CTaHaapTHas 3allich YHUCTIa.

AuaredpanyecKkue BbIPaKeHHA

KBagpartHslil TpEXUiIEH, pa3iIoKeHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpandeckas 1poos. OCHOBHOE CBONCTBO anreOpandeckoit qpoou. CrioxeHue, BEIYUTAHHE,
YMHOXEHHeE, JielieHne anredpandeckux Apooeii. ParimonansHbie BEIpaKEHUS U HX IPeoOpazoBaHue.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHenue, popmyna KopHel kBajapaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMH, CBOISIIMXCS K JHMHEWHBIM M KBajapaTHbIM. [IpocTeiimme IpoOHO-pallMOHaNIbHbIE
YPaBHEHUS.

I'padmueckas uHTEprnperanusi ypaBHEHUH C JABYMS IMEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YpaBHEHUHN C ABYMs IEpeMEHHBbIMU. [IpuMepsl penieHuss CUCTEM HEIMHEHHBIX YPAaBHEHUHN C JABYMs
IIEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3374 anreOpandeckKuM CIIoCOOOM.
UucnoBble HEpABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OfHON mepeMEHHOM. PaBHOCHIBHOCTB

HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJIHOM nepeMeHHOW. CHUCTEMbI IMHEMHBIX HEPABEHCTB C OJHOM
[IEPEMEHHOM.



DyHKUMH

[Tonstue pynkmuu. O0GIaCTh ONPEACICHUS U MHOXKECTBO 3HaUeHUH (yHKIIMU. CriocoObl 3a1aHus
GbyHKIMIH.

I'padpux pynxnum. Urenue cBoicTB ¢yHKIMH 1o e€ rpaduky. [Ipumeps! rpadukoB GyHKIuiA,
OTPaXKAIOIINX PeaTbHbIE MPOLECCHI.

DyHKIMH, ONUCHIBAIOIINE IPSIMYIO U 00PATHYIO MPOIOPILHOHAIBHBIC 3aBUCHMOCTH, UX TPA(UKH.
OyHKIMA Y = X2, Y = X3, ¥ = VX, y=|X|. [paduueckoe peurenre ypaBHEH il i CHCTEM ypaBHCHHIL.

8 KJIACC Moayasb «I'eomeTpusi»
UYereipéxyronbHuku. IlapamnenorpamMM, ero mnpu3Haku U cBoWcTBa. YacTHble ciaydau
napajuieJorpaMMoB  (IPSIMOYTOJIBHUK, pOMO, KBaApar), WX TMPU3HAKK M CBOWCTBa. Tpamnenus,

paBHOOOKas Tparenus, e€ CBONCTBa U npu3Haku. [IpsMoyronbHas Tpamnenus.

Meron ynBoenus Menuanbl. llenTpanbHas cummerpusa. Teopema @Paneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEeYroibHUKA U Tpanenuu. L{enTp macc TpeyroyibHuKa.

[Tomobue TpeyronbHUKOB, Ko3(pduuuent mnomgodus. IIpusHaku nmOAOOUS TPEYrOIHLHUKOB.
[TpumeneHne mo100usI MPH PEIICHUH MTPAKTUICCKHUX 3a7ad.

CpoiicTBa 1uiomiazei reoMmerpuueckux ¢uryp. Dopmynsl Uid  IUIOMAAM  TPEYroJibHUKA,
napasenorpaMma, pom6a u tpamnenuu. OTHOIIEHHE III0IaAei Mo100HBIX GUryp.

Brruncnenue miomiazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aTo Oymare.
Teopema [Iudaropa. Ilpumenenue reopemsl [udaropa npu pemeHnn npakTUUECKUX 3aad.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO YIjga NPSMOYTOJIbHOTO TpeyroapHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BrnucanHuble ¥ EHTpaIbHBIE YIUIBI, YTOJI MEXIY KACATEIbHON U XOPAOH. YTIIBI MEXKIY XOpAaMH U
CEeKylIMMHU. BrnucaHHple M onuUCaHHBIE YETHIPEXYIOJbHUKU. B3auMmHOEe pacrnonoxeHue ABYX
okpykHoctelt. Kacanue okpykHocten. O0mIme KacaTenbHbIE K IByM OKPYKHOCTSIM.

9 KJIACC Moayab «AJaredopa»

Yucsia v BbIYUCICHUSA

ParmonanbHble yuciia, UppalMoHaIbHbIE YHCIa, KOHEUHbIE U OECKOHEUHBbIE JECATUYHBIE IPOOH.
MHOK€ecTBO JIeHCTBUTENBHBIX YUCEI, AEUCTBUTEIbHBIEC YHCa KaK O€CKOHEUHbIE IeCATUYHbBIE APOOH.
B3aumMHO 0/1HO3HAYHOE COOTBETCTBHE MEXAY MHOKECTBOM JEHCTBUTENIBHBIX YMCENI M KOOPIWHATHON
MIPSAMOM.

CpaBHEHHE IEUCTBUTEIBHBIX YHCEI, apU(PMETHIECKUE JEHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIUTEILHOCTH IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnmxEHHOE 3HaYEHNE BETMUMHBI, TOYHOCTh NMpUOImkeHus. Okpyraenue uncen. [pukuaka u
OLICHKA PE3yJIbTaTOB BBIYUCIICHUN.



YpaBHeHNS U HEPABEHCTBA

JInneiinoe ypaBHeHHUe. PelieHne ypaBHEHUH, CBOASIIMUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJAIIMXCSA K KBaJpaTHBIM. bukBajgpatHOe
ypaBHeHue. IlpuMmepsl pelleHus ypaBHEHMM TPETbE M 4YETBEPTOM CTENEHEW pas3JIoKEHUEM Ha

MHOXHUTCIIN.

Pemenne ,Z[pO6HO'paHI/IOHaJ'IBHBIX ypaBHeHHI;'I. Penrenne TEKCTOBBIX 3aaa4 aﬂFe6paI/I‘IeCKI/IM
METOJ0M.

VYpaBHeHHe ¢ ABYMS IIEPEMEHHBIMHU U ero rpaduk. Pemenue cucteM AByX JIMHEHHBIX ypaBHEHUH
C AByMs IIEPEMEHHBIMU. PellleHre CUCTEM JABYX YPaBHEHUM, OJHO M3 KOTOPBIX JIMHEHHOE, a APYroe —
BTOpO# crenenu. ['padguaeckas HHTEPIPETALHS CUCTEMbI YPAaBHEHUH C ABYMS TIEPEMEHHBIMH.

Pemrenne TekCTOBBIX 33714 alreOpandecKuM CIIOCOOOM.

YucnoBbie HEPAaBEHCTBA U UX CBOICTBA.

Pemenune nuHENHBIX HEPABEHCTB C OJIHOM MTEpEMEHHOM. PellieHrne cuctemM JUHEHHBIX HEPABEHCTB
¢ omHOM nepeMeHHol. KBajpaTHbeie HepaBeHCTBA. [ paduueckas HHTEpIIpETaIus HEPABEHCTB M CUCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMU.

DOYyHKIUH

Ksagparnunas ynkius, e€ rpaduk u coictsa. [lapabona, koopArHATHI BEPIIMHBI TapadOJIbI,
0Cb CHUMMETpPHH Mapaboibl.

Ipadukn dyskmmit: y = kx, y =kx + b, y=k/x, y=x3, y =\x, y = |x| , # ux cBoiicTsa.
Yuc10BbIe MOCIEI0BATEIHLHOCTH H IIPOTPECCHHU

[loHsATHEe YMCIOBOM TMOCIENOBATENBHOCTU. 3aJaHUE IMOCIEI0BATEILHOCTH PEKYPPEHTHOM
dhopmymoit u popMyIoi N-ro useHa.

Apudmernueckas U reoMerpuueckas nporpeccud. @opmyisl N-ro yjaeHa apupMeTHYecKon U
T€OMETPUYECKOU ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o00paxkeHne uneHOB apuPMETHUECKOM U TEeOMETPHUECKON Mporpeccuii TOYKaMH Ha
KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCOHEHIIHAIBHBIN poCT. CII0KHBIE TPOLEHTHI.

9 KJIACC Moayasb «I"'eomeTpusi»

Cunyc, xocuHyc, tanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO.
DopMysbl IPUBENEHUS.

Pemenue TpeyronbHuKOB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB. PellieHre IpakTHUeCKUX 3a1a4
C MCIIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodust. [1omo6re cOOTBETCTBEHHBIX JIEMEHTOB.



TeopeMa O NPOU3BCACHNUN OTPE3KOB XOPJ, TCOPEMEI O IPOU3BCACHNU OTPC3KOB CCKYUINUX, TCOPCMA
O KBaJ[paTe KacaTeJIbHOM.

BekTop, muHa (MOysib) BEKTOpa, COHAIIPABJICHHBIE BEKTOPHI, TPOTUBOIOIOKHO HAMpPaBICHHbIC
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpallMi HaJa BeKkTopamu. PasmoskeHue
BEKTOpa IO JIByM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatsl BekTopa. CKalsipHOE IPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHUE JJIs1 HAXO0XJACHUS UIUH U YTIIOB.

JlexkapToBbl KOOpPAMHATHI Ha IUIOCKOCTU. YPABHEHUS MPSMOM M OKPY>KHOCTH B KOOpJMHATaX,
MepeceyeHre OKPYKHOCTEH U NMPAMBbIX. MeTO1 KOOpJIMHAT U €ro MPUMEHEHHE.

[IpaBuibHbIE MHOrOYroJibHUKM. JlnmHa oOkpyxkHOCTU. ['pamycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JITUH AYT OKpyxHocTell. [nomans kpyra, ceKTopa, CerMeHTa.

JIBUKeHHsI TIJIOCKOCTH M BHYTPEHHUE CHMMETpuu GUryp (dIeMeHTapHbIe MPEICTABICHHUS).
[TapannensHbiii niepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3VYJBbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHMS MPOrpaMMbl y4yeOHOTO Kypca
«MareMaTnka» XapakTepHU3yIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHUE:

IIPOSIBICHUEM HMHTEpeca K MNPOLUIOMY M HACTOAIIEMY POCCHMCKON
MaTE€MAaTHUKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSM POCCUICKUXMAaTEMATUKOB
U POCCHUICKOM MaTEeMaTH4YECKOM IIKOJbI, K MCHOJIb30BAHUIO ITUX JOCTH)KCHHI B
JIPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpasKAaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN Tpa)kAaHUHA U peaInu3alydu €ro
MpaB, NPEICTABICHUEM O MAaTEMAaTHUYECKHX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, NPOLEAYp TPakJIaHCKOro oOIiecTBa (Harpumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJIEHUIO STHUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B ACSITEIBHOCTU YUEHOTO;

3) Tpy10BO€ BOCITUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PEIICHUH MPaKTUYECKUX 3a]ad
MaTEMaTUYECKOM HalpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsI HAa TPOTSHKEHUM BCEH KU3HU JUIS YCHENTHOW MpodecCHoHaIbHON
NESATEIbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHJIMBUIyaIbHOU TPAEKTOPUU 00pa30BAHMS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY UM  3CTETHYECKOMY BOCHPUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYX IACHUH, YMEHHUIO BHIETbH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

OpUEHTalUMEl B JIEATEIIbBHOCTH HA COBPEMEHHYKD CHUCTEMY HAy4YHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlecTBa, TMOHMMAaHMEM MAaTeMaTHYeCKOM HayKh Kak c@epbl YeIoBe4eCKOM
NEeSATEIbHOCTH, ATANOB €€ pa3BUTUA U 3HAYMMOCTH Uil pPa3BUTHUS LUBUIIM3ALINH,
OBJIQJICHUEM SI3IKOM MaT€MaTUKH U MATEMaTUYECKOW KYJIbTypOWl KaK CPelICTBOM
MO3HAHHUS MHpaA, OBJIAJCHHEM MPOCTEHIIMMH HABbIKAMHU HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTanue, GopMUpOBaHHE KYJLTYPbl 310pPOBbS U
IMOLMOHAJBHOIO 0J1Ar OOy YHs:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKUE 3HAHUS B HHTEPECax CBOETO
3I0pOBbs, BENEHUS  370poBOoro oOpa3a JKM3HM  (340pPOBOE  IHTAHUE,
cOamaHCUPOBAHHBIA PEXKUM 3aHATUH U OTIbIXa, peryisipHas ¢uznyeckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediiekcru, MpU3HAaHHUEM CBOETO MpaBa
Ha OMIMOKY M TaKOro e MpaBa JAPyroro 4yeioBeKa;

7) 3K0JI0THYECKOE BOCTIUTAHUE:

OpUEHTALMEN HA IPUMEHEHUE MAaTEMaTUUECKUX 3HAHUU Ui peuieHus 3a1a4
B 00JIaCTH COXPAHHOCTH OKpPYKarOIIe! cpebl, IJIaHUPOBAHUS IOCTYIIKOB U OLEHKU
MX BO3MOYKHBIX MOCIEACTBUH JUIsl OKPY’KAIOIIEH CPeJibl, OCOZHAHUEM TJI00AIIBHOTO
XapaKTepa SKOJOTMYECKUX MPOOIEM U IMyTEH UX pELICHUS;

8) amanTanusi K M3MEHSIOIMMCS YCJIOBHSIM COLMHATbHOW M NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JE€HCTBUSM B YCIOBHSIX HEOIPEACIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEW KOMITETEHTHOCTH YE€pe3 MPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCS Y IPYTHX JIOJEH, NpuoOpeTaTh B COBMECTHOM J€SITEIbHOCTUHOBBIE
3HAHMS, HABBIKM M KOMIIETEHIIMU U3 ONBITA JPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAaHUI, B TOM 4HCIE
(bopMynMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIMUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallHIO0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOMIMI KOHTpPMEp, KOPPEKTHUPOBATH
MPUHUMAEMBbIE pelIeHUs U JeHCTBUS, (OPMYIUPOBaTh U OLICHUBATH PHUCKU H
MOCJIENICTBUSL, POPMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE JIeliCTBUS

ba3oBble jornueckue AecTBUs:

e BBIABISITH M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MATEMATHYCCKUX
O0OBEKTOB, TOHATHHA, OTHOIICHHH MEXAYy IOHATHAMH, (OPMYIUPOBATH
OTpENCICHUS  TIOHSATHH, YCTAHABIMBAaTh  CYIICCTBEHHBIM  MpPHU3HAK
Kiaccu(uKanyu, OCHOBAaHUS Il OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (GOPMYIHPOBATH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, €JUHUYHBIC, YaCTHBIE W oOOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MATEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3H U
NpOTUBOpEYHsl B (aKkTaxX, JJaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX,
npeyiaraTe KPUTEPUH U1 BRISIBIICHUS] 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;
JIeNaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, ICHYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOYCHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa30upaTh OKa3aTebCTBA MAaTEMATHUECKUX YTBEPKICHUHN (MPSMBIE B OT
MIPOTUBHOTO), TPOBOJIUTH CAMOCTOSTEIbHO HECIIOXKHBIC T0Ka3aTeIbCTBA
MaTeMaTHUeCKUX (aKTOB, BBICTPAMBATh AaPTYMEHTAIMIO, TPUBOJHUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHIS;
BBIOMpaTh CIOCOO pelieHus yd4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEUICHUS, BHIOMpaTh HauOoJiee MOAXOAAIIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBrle ucciienoBarejbcKkue 1eCTBUA.

WCITOJIP30BaTh BOMPOCH KaK WCCIICIOBATEIHCKUNA WHCTPYMEHT ITO3HAHUS,
dbopMyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpPEYHE, MpodIeMy,
CaMOCTOATENILHO yCTaHABJIMBAaTH HMCKOMOE U JaHHOe, (HOpMUpPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIINIO0, MHCHHE,

NPOBOJAUTH TIO0 CAMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECIOXHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEN
MaTeMaTHYECKOr0 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXK Ty COOOM;
CaMOCTOATENHEHO (POpMYIUPOBATH 00OOIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
NPOBEAEHHOTO HAOMIOJCHUs, HWCCIICIOBAHMS, OLIEHWBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHI;

MIPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE TIPOIECCa, a TaKKe BBIJIBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH HEIOCTATOYHOCTh W HW30BITOYHOCTH HWHGOPMAIMH, ITaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

BBIOWpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH M WHTEPIPETUPOBATH
UHGOPMAIIHIO PA3TMYHBIX BUAOB U (OPM MPEACTABICHUS;

BBIOMpaTh (GOpMYy TpencTaBieHus WHGOOPMAIMU U WUIIOCTPUPOBATH
peliaemMble  3aJladyd  CXe€MaMH, JaMarpaMmamMu, HHOW Trpadukol U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAA&KHOCTh HMHPOPMAIUU 1O KPUTEPHUSM, MPEAJIOKECHHBIM
yauTeNIeM UiIu CHOPMYITMPOBAHHBIM CAMOCTOSITEIILHO.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:

BOCIIpUHUMATDL U q)OpMy.TII/IpOBaTB CyXKACHHA B COOTBETCTBUHN C YCIOBUAMU
" OeJIisiMu 06IHGHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpAKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHS MO XOJy pPELIEHUs
3a/1a4uv, KOMMEHTHUPOBATh MOJyUYEHHBIN Pe3yJIbTaT;

B X0JI¢ O0CYX/IEHHs 3a/1aBaTh BOIPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JieMbl, pelraeMoil 3aJaun, BbICKa3bIBaTh MJIEU, HAIlCIEHHbIE HA TTOMCK
pelieHus1, CONOCTABISATH CBOU CYKACHHS C CYXKACHUSIMU IPYTUX YYACTHUKOB
nuainora, OOHapyKMBaTh pa3JIMuU€ M CXOJCTBO IMO3UIIMKA, B KOPPEKTHOM
dbopme GopmMynupoBaTh pa3HOTIACHUS, CBOM BO3PAKEHMUS;

NPENCTABIIATh PE3YJIBTATHI PELICHUS 33a41, YKCIIEPUMEHTA, UCCIEIOBaHUS,
POEKTa, CAMOCTOSATENBHO BHIOMPATh OpPMAT BHICTYIUICHHUAC YUYETOM 3a7au
MPE3EHTAllUU U OCOOEHHOCTEN ayIuTOpUU;

MMOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIyalbHON
paboThI MpU pelICHNN YYEOHBIX MaTEMaTUYECKUX 3a/1a4;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, MIAHUPOBATH OPTaHHU3ALUIO
COBMECTHOM paboOThl, pacOpeneysTh BHAbI padOT, JOTrOBapUBATHCA,
oOCyKIaTh IpPOLECC U Pe3yiabTaT padoThl, 0000IIaTh MHEHHUS HECKOJIBKHUX
JIIOJICH;

y4acTBOBaTh B TIpPynnoBbIX (opmax paboTel (0OcyxkaeHHs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U IPYTUE), BBIIOJIHATH CBOIO YaCTh PaOOTHI
U KOODJIWHHUPOBATH CBOM JCHCTBUS C JAPYTMMH YICHAMU KOMAaH/IBI,
OLICHMBAaTh KAaueCTBO CBOETO BKJa/Ja B OOIIMN MPOAYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusamnus:

CaMOCTOATEJIBHO COCTABJIAThH IUJIAH, aJITOPUTM PELICHHs 3a1ayd (WM €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS] C YYETOM HMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTUPOBATH
BapUAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJIICKT:

BJIAJETh CITIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3yibTara
pelIeHUsI MaTEMaTUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUM 3a/1a4H,
BHOCHTh KOPPEKTHBBHI B JCATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITCIBLCTB,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JAESITEIbHOCTH MOCTABICHHON LN U
YCJIOBUSIM, OOBSCHSTh NMPUYMHBI JOCTHUXKEHUS WM HEJOCTHKEHUS IIEeNH,
HaxOJHUTh OIIMOKY, TaBaTh OLICHKY IPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyueHus B S5 KJjacce OOy4arOmUHCA TOTYYUT CICAYIOIINAC
IpPEeIMETHBIE PE3YJIbTAThI:

Yucjia 1 BbIYMCTIEHUS

[ToHnMaTh ¥ TPaBUIIBLHO YIIOTPEOIIATh TEPMUHBI, CBI3aHHBIE C HATYPAJIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSIMH.

CpaBHHMBaTh M YNOPSAOYMBATH HATypajbHbIE 4YHUCIA, CPABHUBATH B
MPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, TECATHUHBIE TPOOH.

CoOTHOCHUTh TOYKYy HA  KOOPAMHATHOM  (YMCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIMM €M YHUCIOM M H300pa)kaTh HATypalbHbIC YMCJIA TOYKAMHU Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOIA.

BelnonHATh  apu@MeTudyecKkue JEHCTBUS C HATypaJIbHBIMU YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSMHU B IPOCTEUILINX CIIydasiX.

BhITIONHATE NPOBEPKY, MPUKUAKY pPE3yIbTaTa BEIYMCICHUN.

OKpyTasTh HATYypaJbHBIE YHCTIA.

Pemenue TeKCTOBBIX 3a/1a4

PemaTe TeKkcTOBBIE 3a1auyu apu(PMETHUECKHMM CIIOCOOOM M € MOMOUIBIO
OpraHM30BaHHOI'O0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, copepKalmue 3aBHCHUMOCTH, CBSA3BIBAIOIIME BEIUYHHBIL:
CKOPOCTb, BpEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKHUE 3aIIUCH, CXEMBbI, TAOJIHUIIbI, 0003HAYEHUS TPHU PELLICHUH
3azay.

[lonb30BaTbCd OCHOBHBIMM  €IMHHULIAMH  W3MEpPEHHUS: LEHbI, MAaccChl,
pacCTOsIHUSI, BPEMEHH, CKOPOCTH, BBIPAKaTh OJHHU E€IUHULBI BEJIMYUHBI Yepe3
TpyTHeE.

W3BnekaTh, aHAIU3UPOBATH, OIICHUBATH MH(POPMAIIHMIO, MPEJACTABICHHYIO B
TabJulile, Ha CTOJIOYATON TMarpaMMe, MHTEPIPETUPOBATH ITPEACTABICHHbBIE TAHHBIE,
MCIIOJIb30BaTh JaHHbIE TPU PELICHUU 3a]1a4.

Harasimnas reomerpust

[Tonb30BaTHCSA TEOMETPUICCKUMU TTOHATUSAMU: TOUKA, MIpsMasi, OTPE30K, JIyd,
yroJi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTH TpUMEPHl OOBEKTOB OKPYKAIOLIETO MHUpa, MUMEIMHX (opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C yIJlaMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMHU: yTOJI, BEpIIMHA, CTOPOHA, JAWAroHajb, C OKPYXHOCTBIO:
paauyc, TuamMeTp, LeHTp.

N300paxath W3y4yeHHbIE TIe€OMETpUYEecKHe (UTYypbl HA HEIMHOBAHHOW U
KJIeTYaToOl OyMare ¢ MOMOUILIO0 LIUPKYJIS U JIMHEUKH.



HaxonuTh JJIMHBI OTPE3KOB HENMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOILBIO
JUHEWKU, CTPOUTh OTPE3KU 3alaHHOW JJIMHBI; CTPOUTH OKPY>KHOCThH 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa IJis UX
NOCTPOCHHU S, BBIYUCIICHUS TJIOIIAIA U IEPUMETPA.

Beraucisate mepuMeTp W IUIONMIAAb KBaapara, MPSMOYTOJbHHUKA, (HTryp,
COCTaBJICHHBIX M3 MPSIMOYTOJbHUKOB, B TOM uucjie (QUryp, u300paxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTbCA OCHOBHBIMU METPUYECKUMH E€IWHHUIIAMU H3MEPEHHS [IJIMHBI,
IJIOIA/IN; BBIPAXKATh OJJHU €IWHHUILIBI BEJIMUYUHBI YEPE3 APYTHE.

Pacnio3naBaTe mapajuienenumnen, KyO, HCIOJIb30BATh TEPMHUHOJIOTHIO:
BEpUIMHA, pedpo, IpaHb, W3MEPEHMS, HAXOAUTh W3MEPEHHs Mapajliejenunesa,
KyOa.

Borunciate 00b€M kyOa, mapavierenunena Mo 3aJaHHbIM H3MEPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HecnokHbIE 3aJa4M HA HM3MEPEHHE T'€OMETPUYECKHX BEJIMYHMH B
MPAKTUYECKUX CUTYaALIUSIX.

K xoniy oOyueHus B 6 KJjacce 0Oy4arolmuics TMOJYYUT CICAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucsaa v BIYUCICHUSA

3HaTh YU MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3UYHBIMU BUIAMHU YUCEI U
croco0aMu X 3aIMCH, IEPEXOIUTh (€CIIM 3TO BO3MOXKHO) OT OAHOU (hOPMBI 3aMucu
YHUCIia K APYTOMu.

CpaBHUBaTh W YHOPSAIOYMBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BrImonHATh, co4yeTass yCTHbIE W TUCBMEHHbBIE TPHUEMBI, apudMETUUYECKUE
NENUCTBUS C HATYPAJIbHBIMU U 1IEJIBIMA YUCIaMU, OOBIKHOBEHHBIMU U JIECATUUHBIMU
TPOOSIMU, TIOJIOKUTETBLHBIMU U OTPUIIATEILHBIMU YUCIaAMHU.

Boiuncnars 3HaueHUs! YUCITOBBIX BBIPAKEHUN, BBITIOJIHITh IPUKUAKY U OLICHKY
pe3ynbTaTa BBIUUCICHUMN, BBITIOJHITH TPEOOPA30BAHUS YMCIIOBBIX BBHIPAKECHUNA HA
OCHOBE CBOMCTB apu(PMETHUECKUX JCHCTBUN.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW NPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M H300paXaTh YHUCJIa TOYKAMU HAa KOOPJMHATHOM MNPSMOM, HAXOIMTh
MOJIyJIb YHCIIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHON CHCTEME KOOPAMHAT C KOOpAMHATaAMU
ATOW TOYKH.

OkpyrasTh LENble Yuciia U JECATUYHBbIE IPOOU, HAXOAUTh MPUOIMKEHHUS
quced.

YucsoBbie 1 OyKBEHHbIEC BbIPAKECHUS



[Tonnmate U ynoTpeOasITh TEPMHUHBI, CBS3aHHBIE C 3alMChIO CTEIIEHU YHCIIA,
HaXOAMUTh KBaJpaT U KyO uucia, BBIUUCIATH 3HAYEHUS UYUCIOBBIX BBIPAXKECHUI,
COZIepKallMUX CTEIICHU.

[Tosnp30BaThCA NPHU3HAKAMM JEIMMOCTH, PACKJIAIbIBaTh HaTypalbHbIE YHCIIA
Ha IPOCTHIE MHOKHUTEIH.

[Tonp30BaThCs MacIITabOM, COCTABISTH MPOTIOPIIMHA U OTHOIIICHUSI.

Hcnonp3oBath OyKBHI Jisi 0003HAYEHHS YHCEN MPH 3allUCU MaTeMaTUYECKUX
BBIPA)KEHHI, COCTABIISATh OYKBEHHbBIEC BHIPAXKEHUS U (DOPMYJIbI, HAXOAUTH 3HAYEHUS
OYKBEHHBIX  BBIDAKEHUH, OCYHIECTBIIsAA HEOOXOAUMBbIE  TIOJCTAHOBKH U
npeoOpazoBaHusl.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

PemieHne TeKCTOBBIX 33124

Pemars MHOTrOI11aroBbI€ TEKCTOBBIE 33148 apU(PMETHUECKUM CIIOCOOOM.

PemaTe 3a1a4u, CBSI3aHHBIE C OTHOLIEHUEM, TPONOPIIUOHAIBHOCTHIO BETUYHH,
IPOLEHTaMH, PellaTh TPU OCHOBHBIE 33JJa4l Ha APOOU U MPOLIEHTHI.

Pemate 3amaum, coiepskalmue 3aBHCHUMOCTH, CBS3BIBAIOIIME BEIUYHMHBIL:
CKOPOCTb, BpeMs, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIIBHOCTh, BpeMs, O00BbEM paldOThl, HCMOIB3YS apU(PMETHUECKHUE
NEUCTBUSA, OLICHKY, IPUKUAKY, IIOJb30BaTbCA  €IMHULAMH  H3MEPECHHMS
COOTBETCTBYIOIIMNX BEJINYHUH.

CocTaBnsiTh OYKBEHHBIE BBIPAXKEHUS MO YCIOBHIO 3a/1a4u.

N3Bnekats wHOpMaALHMIO, TPEACTABICHHYIO B TaOlWIax, Ha JUHEWHOM,
CTOJOYaTOW MM KpPYroBOM JAuMarpaMMax, HHTEPIPETUPOBATH IPEACTABIICHHBIC
JaHHBIE, UCIIOJIH30BATh JaHHbIE TPU PELICHUU 3a/a4.

[IpeacraBnsaTe UH(GOPMALIMIO C TTOMONIBIO TaOIUILI, JIMHEWHON U CTOJI0YATOM
JTUarpaMM.

Harasignas reomerpust

[IpuBoaUTH MpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUPA, MMEIIUX (Hopmy
M3YYECHHBIX T€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (DUTYp, MpPHUMEpPHI
pPaBHBIX M1 CHMMETPUYHBIX (pUryp.

MN300paxkaTb ¢ TOMOLIBIO  UUPKYJS, JUHEHKH, TpaHCHOpTUpa Ha
HEJIMHOBAHHOMW U KJIeTYaTol Oymare u3y4eHHbI€ INIOCKHE T€OMETpUYECKUe PUTyphl
U KOH(QUTYpaluy, CHAMMETPUYHbIE (DUTYPBI.

[Tonb30BaThCs reOMETPUUECKUMHU MOHATUSIMU: PABEHCTBO (UTYDP, CHMMETPHS,
HCIIOJIB30BaTh TEPMHUHOJIOTHIO, CB3AHHYIO C CHMMETPUENU: OCbCUMMETPUH, LIEHTP
CUMMETPHH.

HaxoauTh BENMYMHBI yTII0B U3MEPEHUEM C ITIOMOILBK TPAHCIOPTHUPA, CTPOUTH
YTJIbl 3aJaHHOW BEJIMYMHBI, ITOJIB30BATHCS IIPU PELICHUU 3324 IPajyCHON



MEpOM YIJIOB, PacClO3HABATh HA YEPTEXKaX OCTPBIM, MPSMOU, Pa3BEPHYTHIM U
TYIIOUYTJIBI.

Brruncnars 1vHYy JIOMaHOW, IIEPUMETP MHOTOYTOJIBHUKA, OJIb30BATHCS
€IUHULIAMHU U3MEPEHUs JUIMHBI, BBIPAXKaTh OJTHU €JUHULIBI U3MEPEHUS JJINHbI
4yepes Apyrue.

HaxonuTth, UCHONIb3ysl YEPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXIY
JIBYMATOYKAaMU, OT TOYKH JI0 IIPSIMOM, JUIMHY IIyTH Ha KBaJAPAaTHOMN CETKE.

Boruncnsate miom@aab ¢GUryp, COCTaBICHHBIX U3 MPSAMOYTOJBHUKOB,
WCIIONIb30BaTh pa30MeHne Ha NPSIMOYTOJbHUKH, Ha paBHbIE  (QUTYPHI,
JNOCTPAauBAHKUE [0 NPSAMOYTOJIbHUKA, IOJIB30BATHCS OCHOBHBIMHM €IMHULIAMH
U3MEPEHUs IUIOIIAAN, BBIPAXKATH OJHU E€IAMHUIBI U3MEPEHUs IUIOIIAAN Yepes
IpyTHe.

Pacnio3naBaTh Ha MOJIENSAX U U300pAKEHUSAX MTUPAMHUJTY, KOHYC, HUIUHAP,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxaTh Ha KIeTyaTol Oymare npsiMOyroJibHbIN NapasuleIenuIe.

Boruucnate 00bEM  IPSAMOYIOJIBHOTO  Mapajienenunena, Kyoa,
MOJIb30BAThCS OCHOBHBIMH €IMHULIAMH U3MEPEHUSI 00BEMA;

Pemrate HecnokHbBIE 3a/1a4M HA HAXO0KICHUE TEOMETPUUYECKUX BEJIUYUH B
[IPAKTUYECKUX CUTyaLUsX.

K xoH1y oOyuenus B 7 kjacce 00y4yarouiuiicsi MOJy4uT CIAEAYIOLIUE MPEJAMETHbIE PE3YyIbTaThl IO
MOJyJTIO «Anredpay:

Yucaa 1 BEIYMCJIEHUA

BbinonHATe, coueTas yCTHble M NHCbMEHHbIE NPUEMBI, apu(pMETHUYECKHE NEHUCTBUS C
palMOHaIbHBIMU YHCIAMU.

HaxoauTe 3Ha4€HUS YUCIOBBIX BBIpa}I(eHI/II\/’I, IIPpUMCHATH pa3HOO6p83HLIe CITIOCOOBI U HpI/IéMH
BBIYHCIICHHS 3HAUYCHUM ,Z[pO6HBIX BLIpa)KeHPIfI, COJACpKaAIINX OOBIKHOBEHHBIE U ACCATUYHBIC I[pOGI/I.

Ilepexoautb OT OAHOHN (OPMBI 3aMUCH YUCEN K JIpYyroil (mpeodpa3oBbIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECSITHUHYIO IPOOB).

CpaBHMBATH M YIOPSIOYMBATh pallMOHAIbHBIE YN CIIA.

OKpyrasTh ymcia.

BBINTONMHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYHCICHUN, OLEHKY 3HAYEHUM YHCIOBBIX
BBIPAKCHUM. BBINOIHATE JENCTBUS CO CTENEHSIMHU C HATyPaJIbHBIMU IIOKA3aTEIIAMMU.

HpI/IMGHHTL MMPpU3HAKH OACIIUMOCTH, PA3JIOKCHUC HA MHOKHUTCIIN HATYPAJIbHBIX YHUCCIL.
Pemarn IMPAKTUKO-OPUCHTHPOBAHHBIC 3ala4d, CBA3aHHBIC C OTHOIICHHUEM BCJIIMYUH,

IIPONOPLIMOHAIBHOCTBIO BEJIMUMH, POLIEHTaMHU, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 33134 C
y4€TOM OIpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX OOBEKTOB.



Auredpanyeckue BbIpasKeHUs

Hcnonp3oBaTh anredpanyecKyto TEPMHHOJIOTHUIO U CUMBOJIHUKY, IPUMEHATH €€ B Ipolecce
OCBOEHHI yueOHOI0 MaTepuana.

HaXOI[I/ITB 3Ha4YCHUA 6yKBeHHbIX Bblpa)KeHI/If/'I IIpU 3aJaHHBIX 3HAYCHUAX IICPCMCHHBIX.

BeimonHATe mpeoOpa3oBaHus 1IEJ0r0 BBIPAKEHHUS B MHOTOWICH HPUBEICHHUEM IOIO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOYJIEHa HA MHOTOWIEH, IPUMEHSTh
(dbopMyIibl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3oKEHHE MHOTOWIEHOB HA MHOXKUTEININ C ITOMOIIBIO BEIHECEHHS 32 CKOOKH
00IIEero MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKCHHS.

[IpumensTh npeobpa3oBaHusl MHOTOWIEHOB JUIsl PELICHUS Pa3IMUHBIX 3a/lad U3 MaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHOMN IIPAKTUKH.

Hcnonb30BaTh CBOICTBa cTeNeHEHl C HaTypalbHBIMU MOKAa3aTENsIMH Ui MPEoOpa3oBaHUS
BBIPAYKECHHUIA.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHENWHbIE ypaBHEHUS C OJHOW IEPEMEHHOW, INPUMEHSS IpaBwiIa Iepexofa oOT
HCXOJHOTO YPaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABII€TCS JIM YUCIIO KOPHEM ypaBHEHUS.

[IpumensTh rpaduueckre METOIbI IPHU PEIICHUN JTMHEWHBIX YPABHEHUHN U UX CHCTEM.

HO,Z[6I/IpaTI> IMPUMCPELIL Iap YHUCCII, ABJIOIINUXCA PCIICHHUEM JINHEMHOT O YpaBHCHHA C ABYM:A
NEPEMECHHBIMHU.

Crpouth B KOOPAMHATHOMN IUIOCKOCTH TpauK JIMHEHHOTO ypaBHEHUS C JIByMs [€PEMEHHBIMU,
M0JIb3YACh I'pauKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPAaBHEHUS.

Pemath cucteMbl IBYX JTMHEMHBIX YpaBHEHUH C IBYMSI IEPEMEHHBIMH, B TOM YHCJIe TpadUUYeCKH.

CocTaBiATh U pemaTh JUHEWHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX YPABHEHUH IO YCIOBHUIO
3a/1a4d, UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJIy4EHHBIN pe3yibTar.

DyHKUMH

N3o0pakaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPJAHHATaM,
Ty4YH, OTPE3KU, HHTEPBAJIbI, 3aMTUCHIBATH YHCIOBBIC TPOMEKYTKH Ha ANTeOpandeckoM sI3bIKE.

OTMeyaTh B KOOPJIMHATHOM IUIOCKOCTHM TOYKHM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH TpauKH
nuHeHbIX QyHKIMA. CTpouTh rpaduk GyHKINH y = [X|.

OnuceIBaTh ¢ MOMOIIBIO (PYHKINN U3BECTHBIE 3aBUCUMOCTH MEXK/y BEIMUYUHAMU: CKOPOCTh, BpeMs,
paccrosinue, 1eHa, KOJIUYeCTBO, CTOMMOCTb, TPOU3BOIUTEILHOCTD, BpeMsi, 00bEM paboThlI.

Haxomuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.



[Monumare rpaduyeckuit cmoco0 TmMpeACTaBleHUS H aHanmM3a WH(OpMAIMK, W3BJICKaTh U
UHTEPIPETUPOBATH HHPOPMALIHIO 13 TPadUKOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenusi B 7 kjiacce 00y4yaronfiicsi MOJy4uT CIAEAYIOLIUE MIPEIMETHbIE PE3yIbTaThl 110
Moaymo «I'eomeTpusi»:

PacrioznaBate M3y4deHHBIE reoMeTpUuecKre (UTypbl, OMPEIeNiaTh UX B3aUMHOE DPACIIOJIOKEHUE,
M300paxkaTh Fr€OMETPUYECKHE (DUTYPBI, BBIMOTHITH YSPTEXKH 110 YCIOBUIO 3a/1a4u. I3MepsTh JIMHEHHBIC U
YIJIOBBIE BEJIMUMHBIL. PenaTth 3ajauu Ha BBIYMCIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyI0 OLIEHKY JTMHEHHBIX U YTJIOBBIX BEJTUYMH MPEIMETOB B PEasbHOM KHU3HU, Pa3MEpOB
PUPOJHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 00BEKTOB MO MOPSAKY BEJINYHHBI.

CTpouth 4epTeKU K FT€OMETPUUECKUM 3a/ladaM.

[Tonp30BaTbCcs IpPU3HAKaMU PABEHCTBA TPEYrOJBHUKOB, HCIIONb30BAaTh IMPU3HAKM M CBOMCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB IPU PELIEHUH 3a]1a4.

HpOBOI{I/ITI) JIOTUYCCKUEC PACCYKACHUS C UCIIOJIB30BAHUEM I'COMETPUUCCKUX TCOPEM.

[Tonp30BaTbCsl NMpU3HAKAMM PABEHCTBA IPSAMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBOWCTBOM MEIHMAHBI,
MIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1ad.

OmnpenenaTs napajielbHOCTh MPSIMBIX C IOMOIIBIO YIVIOB, KOTOpBIE 00pa3yeT ¢ HUMHU CEKyIas.
Omnpenensars napauiebHOCTh MPSIMBIX C MMOMOILIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSIMOM 10
TOYEK JPYroH MPSMOM.

Pemate 3amaun Ha kieTyaTon Oymare.

[IpoBOIUTH BBIUUCIEHHS U HAXOAUTh YMCIOBbIE M OYKBEHHbIE 3HAUYCHHS YIJIOB B T€OMETPUUYECKUX
3a/layax C UCIOJIB30BAHUEM CYMMBI YIJIOB TPEYTrOJIBHUKOB W MHOTOYI'OJIbBHMKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPH MEPECEUECHUH ABYX MapauIeIbHbIX MPSIMbIX ceKyllei. Pemare nmpakTuyeckue 3aaauu
Ha HaXO0XKJICHUE YIJIOB.

Brnagers moHSATHEM TeOMETPUUYECKOr0 MeCTa TOYeK. YMETh OINpPEAeNiaTh OMCCEKTPUCY yria H
CepeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK.

@opMyIMpOBaTh OINpPEAETICHUS OKPY)KHOCTHM W Kpyra, XOpAbl M JHaMeTpa OKPYKHOCTH,
I10JIB30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSATH 9TH CBOWCTBA IIPU PEILIEHUH 3aau.

Biagers MOHATHEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETb HAXOOUTh €€ LEHTP.
[Tonb30Batbes (hakTamMu O TOM, UTO OMCCEKTPHCHI YITIOB TPEYTOJIbHUKA MTEPECEKAOTCS B OIHOM TOUYKE, U O

TOM, YTO CCPCANHHBIC IICPIICHAUKYJIAPBI K CTOPOHAM TPECYTOJIbHUKA MEPCCCKAOTCA B OJIHOI TOUKE.

Bragets noHsTHeM kKacaTenbHON K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O MEPHEHIUKYISIPHOCTH
KacaTelbHOU U pajguyca, IpOBEAEHHOIO K TOUKE KacaHus.

[Tonb30BaTbcs MPOCTEUIIMMH T€OMETPUUYECKHUMH HEPAaBEHCTBAMH, MOHHWMATh UX MNPAKTUYECKUI
CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUYECKHUE MIOCTPOCHUS C MTOMOIIBIO HUPKYJIIS U JIMHEHKH.



K xonny oOyuenus B 8 kiiacce o0y4yaromuics MOMYyYUT CIEAYIOIINE MPEAMETHBIE PE3yIbTaThl MO
MOJYIIO «Anredpay:

Yuciia 1 BBIYUCIEHUSA

Hcmonp30BaTh HavYalIbHBIC NpeACTAaBJICHUA O MHOKCCTBC ,Hef/'ICTBI/ITeJIBHBIX YuCcei Ji1 CpaBHCHUA,
OKPYTJICHHUSA U BBIHHCHCHHﬁ, I/1306pa}KaTb HeﬁCTBHTeHBHBIe quciia TOYKaMH Ha KOOpI[HHEITHOfI prIMOfI.

[IpuMeHsaTh NOHATHE apU(METHUYECKOro KBAJAPaTHOTO KOPHSA, HAXOAWUTh KBaJpaTHbIE KOPHH,
UCTOJB3Ysl IPU HEOOXOAMMOCTH KaJbKYJSATOP, BHIIOIHATH MPeoOpa3oBaHusl BHIPAXKEHUI, COleprKaIInuX

KBaJIpaTHbIE KOPHHU, UCTIOJIb3Ys CBOWCTBA KOPHEH.

Hcroap30BaTh 3aMcy OOJIBIITNX M MAJIBIX YHCEI C IIOMOIIBIO JCCATHYHBIX I[pO6CI>i 1 CTEIICHEH Ynca
10.

AnredOpanyeckue BbIpaKeHUs

HpI/IMeHHTB IOHATHUC CTCIICHH C LCJIBIM IIOKa3aTCJICM, BBIIIOJIHATH Hp606p330BaHI/I$I BBIpa)KeHI/II‘/‘I,
CoACpIKAIMX CTCIICHU C LCJIbIM ITOKA3aTCIICM.

BEIMONHATE TOKIECTBEHHBIE IMPEOOpa30BaHUs PANMOHAIBHBIX BBIPAKEHHH HAa OCHOBE IPABHII
NeWCTBUI HaJl MHOTOWICHAMH U aJre0pandecKuMu APOOsSMHU.

PacknanpiBaTe KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumensaTh npeoOpa3oBaHMs BBIPAKEHUM IS pELICHUs pa3IMyYHbIX 337ad M3 MAaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON IIPAKTUKH.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemrats J'II/IHCfIHI:IG, KBAaApPaTHBIC YPABHCHUA W PAllMOHAJIBHBIC YPAaBHCHHU A, CBOAAIIUCCA K HUM,
CHUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPCMCHHBIMU.

[IpoBoguTh mHpOCTEHIINE WCCIEAOBAHUS YPAaBHEHUN M CHCTEM YpaBHEHUH, B TOM YHCIE C
IpUMEHEHHEeM TIpadUuecKux IMpeaAcTaBlIeHui (ycTaHaBIMBAaTh, UMEET JM YpaBHEHHE WU cCHCTeMa
YpaBHEHUI pellIeHus1, €ClIi UMEET, TO CKOJIbKO, U ITpoYee).

[lepexoauTh OT clOBECHOW (GOPMYIUPOBKH 3alaud K e€ anreOpandecKkoil MOAETH C TTOMOIIBIO
COCTaBJICHHS] YPaBHEHHUS WJIH CHCTEMbl YpaBHEHUH, UHTEPIPETHUPOBATH B COOTBETCTBHUH C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.

[IpuMeHSITh CBOWCTBA YHCIOBBIX HEPABCHCTB JUIS CpPaBHEHWS, OICHKH, peEIIaTh JIMHEHHBIC
HEPaBEHCTBA C OJHOW MEPEeMEHHOW M MX CHUCTEMBI, JaBaTh Ipa)MuecKyr0 HILUTIOCTPAINI0 MHOXKECTBA
pelIeHHiT HepaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[loHnMarh W WCIMOJIB30BaTh (YHKIMOHATHHBIC TMOHSATHUS U S3bIK (TEPMHUHBI, CUMBOJINYECCKHE
0003HauCHMUSI ), OTIPEACIISITH 3HAaUCHHE (DYHKIIMH 110 3HAUCHHUIO apTyMEHTa, OTPEIEsATh CBOMCTBA (DYHKITUH
o e€ rpaduky.

Crpoutb rpaduku IeMEHTapHBIX (QYHKIUH BUIA:

y = k/X, y = X2, y = X3,y = |x|, y = VX, OIHCBIBATH CBOKCTBA YHCIOBON DYHKIMH 10 68 rpaduKy.
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Pacno3HaBath OCHOBHBIC BUbI quBIpéXYFOJ'IBHI/IKOB, HUX 3JICMCHTHI, IIOJIB30BAaThCA HUX CBOMCTBaMH
IIpr pCHICHUN I'COMETPUUCCKHUX 3a1ay.

[IpuMeHsTh CBOMCTBA TOYKU NIEPECEUCHUS METUAH TPEYroJibHUKA (LIEHTPa Macc) B PELICHUH 3a/ay.

Bnagers nossTHEeM CpeIHEH JIMHUM TPEYTOJIbHMKA M Tpaleluu, NMPUMEHATh UX CBOMCTBA IIpU
peuieHuu reoMerpudeckux 3anad. [loap3oBarbes Teopemoit daneca u TeOpeMOM O MPONOPLIHOHATIBHBIX
OTpe3Kax, MPUMEHSATD UX Ul PEIICHUS IPAKTUYECKUX 3a]ad.

HpI/IMeHHTB IIPpHU3HAKH HOI[O6I/I$I TPECYIrOJIbHUKOB B PCIICHUHN I'COMCTPHUYCCKUX 3a71a4.

[lonb3oBatbes Teopemoil Iludaropa nns pemieHuss reoMETpUYECKUX M IPAKTHUYECKUX 3ajad.
CrpouTh MaTreMaTHYECKyl0 MOZEIb B INPAKTUYECKUX 337adax, CAMOCTOATEIBHO Je€jJaThb 4YEpTEX H
HaxOJUTh COOTBETCTBYIOIIME JJIMHBI.

Braners noHaTusiMu cuHyca, KOCHHYCa U TAHTE€HCA OCTPOTO YIJia MPSIMOYT'OJIbHOTO TPEYTrOJIbHUKA.
[Tonb30BaTbCs STUMU MOHSATUSMU JJIS1 PELICHUS MPAKTUYECKUX 3a/1a4.

Breraucnars (paBJ'II/I‘lHBIMI/I CHOC06aMI/I) ionrazib TpCyroJibHUuKa U 1jIomaan MHOI'OYTIOJIbHBIX (1)I/Il"yp
(HOHBSyHCB, rac H606XO,Z[I/IMO, KaJ'IBKy.]'IHTOPOM). HpI/IMCHHTB MOJIYUYCHHBIC YMCHHA B HNPAKTHYCCKUX
3agadax.

Bnagers MOHATUSMU BIMCAHHOTO M LIEHTPAJbHOIO YIJIA, MCIOJB30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexXJIy XOpAaMu (CeKyIIMMH) M YIile MEXIy KacaTelbHOM M XOpIOH NIpU peleHud

reoOMCTPHUICCKUX 3aaa4.

Biagete nNOHATMEM ONHMCAHHOTO YETBIPEXYTOJIBHUKA, MPUMEHATH CBOMCTBA OIMCAHHOIO
YETBIPEXYTOJIbHUKA ITPU PELICHUU 33]1a4.

HpI/IMeHHTB MOJIYYCHHBIC 3HAHUS Ha HNPAKTUKEC — CTPOUTH MATCMATUUYCCKHUC MOACINU IJId 3aJad

peambHOM JKM3HU U TPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHHUS C TNPUMEHEHHEM Mojo0us u
TPUTOHOMETPHH (I10JIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

K xonH1y oOyuenus B 9 kjiacce 00y4yaronifiicsi MOJy4uT CIAEAYIOLIUE MTPEJAMETHbIE PE3YyIbTaThl O
MOAYIIO «Anredpay:

Yuciia 1 BLIYUCJICHUSA
CpaBHHBATh U yIOPSAJ0YNBATH PAIMOHATBHBIE U UPPATHIOHATILHBIC YHCIIA.

Bommonuate apudmernyeckue AEWCTBUS C palMOHAJIbHBIMU 4YHMCIAMH, COYeTas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITTOJHATH BHIUMCIICHUSI C UPPALIMOHATIBHBIMU YHCIIAMHU.

HaxonuTe 3Ha4€HUS CTENEHEN C LEJIbIMH TOKA3aTENAMH U KOPHEH, BBIYUCIIATD 3HAYECHUS YACIOBBIX
BBIPAKCHUM.



OKpyryisTh JI€HCTBUTENIbHBIE YHNCIA, BBIIOJIHATh NPUKHUIKY pe3yjbTaTa BBIYMCIEHUH, OLEHKY
YHCJIOBBIX BBIPA)KCHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHEHHBIE M KBaJpaTHbBIC YPAaBHEHUS, YPaBHEHHs, CBOIALIMECS K HHUM, IPOCTEHIINE
IpOOHO-paLlMOHAIbHBIE YPABHEHHUS.

Pematp cucteMbl IBYX JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUI,
B KOTOPBIX OJIHO YPABHEHHE HE SIBJISICTCS JIMHEHHBIM.

Pemrate TE€KCTOBEIC 3aga4un aHFe6paI/I‘-I€CKI/IM CII0COOOM ¢ MMOMOIIBIO COCTABJICHHA YPABHCHHA HUJIN
CHUCTCMBI IBYX ypaBHCHI/Iﬁ C ABYM: IICPCMCHHBIMMU.

[IpoBOoaNTE MpOCTEUIIME HCCIENOBAHUS YPAaBHEHHM M CHUCTEM YPaBHEHMM, B TOM 4YHUCIE C
IIpUMEHEHHEM TIpadUuecKuX IMpeAcTaBlIeHUl (ycTaHaBIMBATh, MMEET JM YpaBHEHUE WU cCHCTEMa

YpaBHEHU pEILIeHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Pemrate nuHeliHbIe HEpaBEHCTBA, KBAIPaTHbIE HEPABEHCTBA, M300paXkaTh pelIeHUEe HEPAaBEHCTB Ha
YHCIIOBOM MPSIMOM, 3alKMCBIBATh PEIIEHUE ¢ HOMOILBIO CUMBOJIOB.

Pemars cuctembl JIHHEHHBIX HCPAaBCHCTB, CHUCTCMbl HCPABCHCTB, BKIIIOYAIOIHWC KBaJApPaTHOC
HCPABCHCTBO, I/I306pa)KaTL PCUHICHUC CUCTCMbI HCPABCHCTB HA YHUCII0BOM HpHMOfI, 3aIlIMCbIBATh PCHICHHUC C
IIOMOIIBIO CHMBOJIOB.

Hcmonn3oBaTh HCPAaBCHCTBA ITPpH PCIICHUHU PA3JIMYHBIX 3a1a4.

DOyHKIUHT

PacriosHaBath (GYHKIMM WM3Y4EHHBIX BUIOB. I[IOKa3bIBaTh CXEMATHYECKH pACIONOKEHHE Ha
KOOPAMHATHOU IIJIOCKOCTH rpadukoB byHKIUR
suna:y = K, y = kx + b,y =k/x,y=ax2 + bx + ¢,y =x3, y = Vx, y = |X|, B 3aBucumoctu ot
3HAYEHHI KOd(PDUIMEHTOB, ONUCHIBATH CBOWCTBA (DYHKIIHIA.

Ctpoutb U nM300pakaTh CXEMaTHUECKU IpauKH KBaApPaTUUYHBIX (DYHKIMH, OMMCHIBATH CBOMCTBA
KBaJIpaTUYHbIX (QYHKIUH MO UX rpaduxam.

Pacnio3znaBate KBagpaTuuyHyro (yHKUHIO MO (Qopmyse, MNPUBOIUTH MPUMEPHI KBAaIPATUYHBIX
GyHKUIMN U3 pealbHOM KU3HH, PU3UKU, TEOMETPHUH.

YuciaosBbie NOCTEA0BATEIBLHOCTH U NPOrPecCHu
Pacnio3znaBath apudmeTryecKyro 1 reOMETPHUUECKYIO TPOrPECCUU IPU Pa3HBIX coco0ax 3adaHus.

BbINONMHATE BBIYMCIIEHHS C HCNONb30BaHHEM (OpMyNl nN-ro wWieHa apudmernyecko u
TrE€OMETPUUECKOI MPOTrPECCUM, CyMMBI IIEPBBIX N UJIEHOB.

N300pakaTh 4IeHBI MOCIEI0BATEIHHOCTH TOYKAMH Ha KOOPIMHATHOM IIOCKOCTH.

Pemarp 3amauym, CBA3aHHBIE C YHMCIOBBIMU IIOCIENOBAaTENBHOCTSAMH, B TOM 4YHCIE 3aJadd U3
peanbHOM JKHU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, IIU(PPOBBIX TEXHOIOTHIA).
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3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJOB, HAaXOAUTh C HX IOMOIIBI0 PA3INYHBIC
3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pelIeHHe IPSIMOYTOJIbHBIX TPEYroJbHUKOBY). Haxonuts (¢
MTOMOIIBIO KAJBKYIIATOPA) JTUHBI U YIIIBI 111 HETAOIMYHBIX 3HAYCHHIA.

ITonp30BaThCA CI)OpMyJIaMI/I MNPpUBCACHUA W OCHOBHBIM TPUTOHOMCTPUUCCKHUM TOXKACCTBOM IJId
HaXO0XJICHUA COOTHOIICHUM MCKAY TPUTOHOMETPUYCCKUMU BCINYHNHAMU.

Hcnonp30BaTe TEOpeMbl CHHYCOB M KOCHHYCOB JUISl HaXOXIEHUS PAa3IM4YHBIX JJIEMEHTOB
TPEYTroJIbHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATh UX IPU PELIEHUH F€OMETPUUECKUX 3ajau.

Brnanets monsTHSIME TTpeoOpa3oBaHusi OJO0MS, COOTBETCTBEHHBIX JIEMEHTOB MOAOOHBIX (QUTYD.
[Tonmp30BaTbest cBOMCTBAMU 1OIOOMST IPOU3BOIBHBIX (UTYP, YMETh BBIYUCIIATH JJTUHBI U HAXOAUTH YTIIbI
y noaoOHbIX ¢uryp. IIpumeHsTs cBOHCTBa 1MoaoOMs B NPAKTUYECKUX 3adayax. YMeTb NPUBOJIUTH
MIPUMEPHI MTO0OHBIX (GUTYP B OKPYKAFOIIEM MHPE.

ITons30BaThCA TCOpCMAaMHU O IMPOU3BCACHUN OTPC3KOB XOpA, O HPOU3BCACHUN OTPE3KOB CCKYIIHX, O
KBagpare KacaTeJIbHOM.

ITonb3oBaThes BCKTOpaMHu, IIOHUMATb UX FeOMCTpH‘ICCKHﬁ u (bPISI/I‘ICCKI/Iﬁ CMBICJI, IPUMCHATDb UX B
pelICHUN I'COMCTPUYUCCKUX U (1)I/I3I/III€CKI/IX 3aJa4. HpI/IMeHSITB CKaJIIpHOC IMPOU3BCACHUEC BCKTOPOB IJIA
HaxXOXJACHUA JJIMH U YIJIOB.

ITons30BaThCA METOJIOM KOOPAHWHAT HA IJIOCKOCTH, IPUMCHATDL €0 B PpCIICHUN I'COMETPUICCKUX U
MMPAKTUYCCKUX 3a/1aY.

Brnagerp mnNOHATHSMM TPAaBWIBHOTO MHOIOYIOJIbHUMKA, [JJIMHBI OKPYXKHOCTH, [JIMHBI JYyI'd
OKPY>KHOCTH M PaJUaHHOW MEpbI yIiia, YMETh BBIYMCIATH IUIOMIAJAb Kpyra U ero 4dacreil. IIpuMeHsTs
MOJyYEHHBIE YMEHUS B IPAKTUUYECKUX 3a7adax.

HaxoauTe ocu (MM IEHTPbI) CHMMETPHH (PUTYp, TPUMEHSATH ABHXKEHHS MIJIOCKOCTH B MPOCTEHUIINX
ClIy4dasx.

[IpuMeHATh TONyYEeHHBbIE 3HAHUS HA MPAKTUKE — CTPOMTHh MaTeMaTH4YecKHe MOIENTH IS 3ajad
peaJibHOM JKHM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C NPUMEHEHHEM TMOJ00us H
TPUTOHOMETPUYECKHUX (PYHKIUH (ITOJB3YsICh, TJI€ HEOOXOUMO, KAJIbKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIIACC
KosaunuyecrBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jaesioB M TeM nupposbIe
Ne n/m P Konrpoabnbie | IlpakTHyeckue (uubp )
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 Harypanbnsle uncna. JleiicTBus ¢ 43 1 bubnuorexa LIOK
HATypaJbHBIMU YHUCIIAMHU https://m.edsoo.ru/7f4131ce
9 Harnsannas reomerpus. Jluauu Ha 12 2 bubnnorexa HOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bub6mnoreka [IOK
3 ObuikHoBeHHBIC 1POOH 48 L https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 Harnsgnas reomerpus. MHOTOyroiabHUKN 10 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
1
> flecaitiitbie Apobu 38 https://m.edsoo.ru/7f4131ce
5 Harnsinnas reometpust. Tena u purypst B 9 1 bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
! losTopenne u 0do0merme 10 L https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170 4 4
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6 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpoBbie
Ne n/m P Konrpoasusie | IIpakruyeckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
! Harypanbusie wrcna 30 1 https://m.edsoo0.ru/7f414736
9 Harnsannas reomerpus. [Ipsmele Ha 7 bubnunoreka [JOK
IIJIOCKOCTH https://m.edso0.ru/7f414736
bubmuoreka [JOK
3 Jlpodu 32 1 1 https://m.edso0.ru/7f414736
bubmuoreka [JOK
4 Harnsanas reomerpus. Cummerpust 6 1 https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
> Berpaxeri ¢ Oyxami 0 https://m.edso0.ru/7f414736
5 Harmsianas reometpust. @urypel Ha 14 1 1 bubnunoreka [JOK
IIJIOCKOCTH https://m.edso0.ru/7f414736
bu6mmoreka [JOK
7 IlosoxUTENBHBIE M OTPULIATENIBHBIE YU CIIA 40 1 https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
8 HpecraBierne JaHHEX 6 L https://m.edso00.ru/7f414736
9 Harnsannas reomerpus. @urypsel B 9 1 bubmuorexa [JOK
MPOCTPAHCTBE https://m.edso00.ru/7f414736
[ToBTOpenue, o600mICHNHE, bu6mmoreka [JOK
10 20 1
cucTeMaTH3aIus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 5 5

7 KIIACC MOAYJIb «AJI'EBPA»
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Ne n/n HaumeHnoBaHue pa3fenoB v TeM IPOrpaMMBbI

Bcero
1 Yucna v BeiuKciieHUs. PanimonanbHbie 25
yucna

2 Anrebpanyeckue BhIpaXKeHUs 27
3 VYpaBHeHMs U HEpaBEHCTBA 20
4 Koopaunats! u rpaduku. OyHKIIMN 24
5 [ToBTOpeHue u 0600IICHNE 6
OBIIEE KOJIMYECTBO YACOB I10 102
[MPOTPAMME
7 KIIACC MOAYJb «I'EOMETPUS»

No HaumeHoBaHue pa3aenoB v TeM IPOrpaMMBbI

/1

1 [Ipocreiimme reomerpuueckre GUrypsl U X CBOICTBA.

W3mepeHne reoMeTpuyecKix BEIMYUH
2 TpeyronbHUKN

3 [TapannenpHble psAMBbIE, CyMMa YIJIOB TPEYTOJIbHUKA
4 OKpy>KHOCTP U KpyT. [ eoMeTpruecKkre moCTpOCHHUS
5 [ToBTOpEeHmE, 0000IICHNE 3HAHHMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KommuectBo yacos

KontposbHbIe [IpakTrueckue 00pa30BaTeIbHBIC PECYPCHI
paboThI paboTbI
1 4 bubmuoreka [JOK
https://m.edsoo.ru/7f415b90
1 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90
1 3 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
1 4 bubmuoreka [JOK
https://m.edsoo0.ru/7f415b90
1 bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90
5 15
KonunuecTBo uacoB DnexTpoHHbIe (IIUPPOBLIE)
Bcero  KontposnbHbIe [TpakTueckue 00pa3oBaTe/IbHBIC PECYPCHI
paboThI paboThI
14 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
22 1 4 bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e
14 1 2 bu6mmorexa [IOK
https://m.edsoo.ru/7f415e2e
14 1 2 bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e
4 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
68 4 10

DnekTpoHHbIE (IUPPOBHIE)
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8 KITACC MOAVYJIb «AJI'EBPA»

Ne  HaumeHoBaHue€ pa3/ieiioB U TEM IPOTPaMMBbI KonmuectBo wacos DnexTpoHHbIe (IUPPOBEIE)
n/m Bcero  KoHTposbHbIe IMpakTuveckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
1 Uwucna u Beruucinenus. KBagpaTasie KOpHU 15 2 bubnunoreka [JOK
https://m.edsoo.ru/7f417af8
2 Uucna u Beruncienus. CTENeHb ¢ 1ebIM 7 bu6mmoreka [IOK
IoKasarejieM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHus. KBaapaTHbIit 5 1 bubnnoreka [JOK
TpEXWICH https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BeipaxkeHus. Anredpandeckas 15 1 2 bubnuorexa [JOK
apoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 1 2 bu6nuorexa [IOK
ypaBHEHHSI https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 2 bubnuotexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 0 bu6nuorexa [IOK
https://m.edsoo.ru/7f417af8
8 @yHknnn. OCHOBHBIE IOHATHUS 5 bubnnorexa [JOK
https://m.edsoo.ru/7f417af8
9 Oynkiun. Yucnossle GyHKIUN 9 1 bubmuorexa [IOK
https://m.edsoo.ru/7f417af8
10  TloBropenme u 0600IICHHE 6 1 bu6morexa [IOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 9
[MPOTPAMME

8 KNTACC MOAYJIb «I'EOMETPUS»
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Ne HaumeHnoBanue pa3aenoB v TeM IPOrpaMMbI

1  YerblpéxyroabHuKu

2  Teopema @arneca 1 TeopeMa O MPOMOPLHOHAIBHBIX OTPE3Kax,

I10/100HbBIE TPEYTOJILHUKU

3 Inomans. HaxoxneHue miomanei TpeyroJbHIUKOB U
MHOTOYyroipHbIX Guryp. [Tnomanu nonodHsx duryp

4 Teopema [ludaropa n Hauana TPUrOHOMETPUH

5  VYrusl B OKpy>KHOCTU. BriicanHbie U ONMCaHHBIC

YCTBIPCX YT OJIbHUKH. KacaTtensHbie K OKPYXKHOCTH. Kacanue

OKPY>KHOCTEH
6  IloBropenue, 0000IICHHE 3HAHUIN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9 KITACC MO VYJIb «AJI'EBPA»

Ne HanmenoBaHne pa3aenos ¥ TeM MPOTrpaMMBbl
n/m
1 Yucna u BeruncneHus. JlefcTBUTENbHBIE YU CIIA
2 YpaBHEHHUs ¥ HEPABEHCTBA. Y pAaBHEHUS C OJJHON
MepEMEHHON
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI YPaBHEHHUN
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHncrBa

5 OyHKIIH

Bcero

14

14

16

16

KommuectBo yacos

Bcero Kourtponsubie — IlpakTuyeckue

paboThI paboThI
12 1 bubnunoreka LIOK
https://m.edsoo.ru/7f417e18
15 1 2 but6mmoreka [IOK
https://m.edsoo.ru/7f417e18
14 1 2 bubmnoreka IIOK
https://m.edsoo.ru/7f417e18
10 1 bubnuorexa [JOK
https://m.edsoo.ru/7f417e18
13 1 3 bubmnoreka IIOK
https://m.edsoo.ru/7f417e18
4 1 bu6anoreka LIOK
https://m.edsoo.ru/7f417e18
68 6 7

KomnyectBo yacos

KonrponbHsie [MpakTugeckue
paboThI paboThI
1 3
1 3
1 4
1 4

DnekTpoHHbIE (IUPPOBHIE)
o0pazoBaTenbHBIE PECYPChI

OnextpoHHbIe (TU(POBHIE)
00pazoBaTeIbHBIC PECYpPCHI

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6nuoreka [IOK
https://m.edsoo0.ru/7f419d08
but6mmoreka [IOK
https://m.edso0.ru/7f419d08

bubmuorexa [JOK
https://m.edsoo0.ru/7f419d08

but6mmoreka [IOK
https://m.edso0.ru/7f419d08
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Ne HaumeHoBaHMe pa3enoB U TEM MPOTrpaMMbl KonuuecTBo yacos OnextpoHHbIE (L(POBEHIE)

n/m Beero  KourtponbHsie [pakTnyeckue 00pasoBaTeIbHEIC PECYPCEI
paboThI paboTHI
6 YuCaoBbIE TTOCHEI0BATENLHOCTA 15 1 4 bubnuorexa [JOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 006001IEHNE, CHCTEeMAaTH3allusl 3SHAHUN 18 1 2 bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 20

9 KITACC MOAYJb «I'EOMETPUS»

Ne HanmeHnoBaHue pa3enoB v TEM MPOTPaMMBbI KommuecTBo yacoB DnekTpoHHbIe (ITUPPOBBIC) 00pa30BATEIHHE
n/m Bcero  KouTponbHbie IpakTHyeckue pecypesl
paboThI paboThI
1 Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. PerieHue 16 1 2 Bbu6mmoteka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/7f41al2c
2 TIpeoOpazoBanue mopo0us. MeTpudeckue COOTHOLICHUS B 10 1 1 bubmuoreka [IOK
OKPY>KHOCTH https://m.edsoo.ru/7f41lal2c
3 Bekrtopsl 12 1 1 bu6moteka [JOK
https://m.edsoo.ru/7f41lal2c
4 JlekapTOBBbI KOOPAMHATHI Ha IJIOCKOCTH 9 1 bu6mmoteka [JOK
https://m.edsoo.ru/7f41lal2c
5  TlpaBuibHbIE MHOTOYTOJBHHUKH. JTMHA OKPYXHOCTH M TUIONIA]H 8 1 bu6mmoteka [JOK
Kpyra. Beruucnenue miomaneit https://m.edsoo.ru/7f41al2c
6  JIBMmKCHMS IIOCKOCTH 6 bubmuoreka [{OK
https://m.edsoo.ru/7f41al2c
7 TloBTopenue, 000OIICHHUE, CHCTEMATH3AIHAS 3HAHHHA 7 2 but6mmorekxa [IOK

https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 5

YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
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* Matematuka: 5-i kiacc: 6a30BbIi ypOBEHb: YUeOHHK: B 2 yacTax, 5 knacc/ Bunenkun H. 5., XKoxos B.U., Uecnokos A.C. u apyrue,
Axunonepnoe oomectBo «M3narensctBo «lIpocBemenue»

* Matematuka: 6-if kiacc: 6a30BbIi ypOBEHb: YUeOHHK: B 2 yacTax, 6 knacc/ Bunenkun H.S1., XKoxos B.U., YecnokoB A.C. u npyrue,
Axuunonepnoe oomectBo «M3narensctBo «lIpocBemenue»

* Maremaruka. Anre0pa: 7-if kitacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kiaacc/ MakaperueB FO.H., Munatok H.I'., Hemikos K.W. u apyrue; nox pen.
TemsikoBckoro C.A., AkunonepHoe oo6miectBo «M3marensctBo «lIpocBemienne»

* Marematuka. ['eomerpusi: 7-9-¢ kiracchl: 0a30BbIi ypOBEHB: yueOHHK, 7-9 kiaccel/ AtanacsH JI.C., Byry3os B.®., Kagomues C.b. u npyrue,

AxkunonepHoe obmectBo «M3narenscto «llpocsemienue»

METOANYECKHUE MATEPHUAJIBI J1JIA YUYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



		2024-09-05T09:44:47+0300
	00 c2 a6 f8 84 ab 5a ac bc
	Кочеткова Е.А.




