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HOACHUTEJBHASA 3AIINCKA

AnantupoBaHHas paloudas mporpamMma IO TpPEeIMETy paccyhTaHa Ha
oOydaronuxcsi ¢ 3aJepKkoi mncuxudeckoro passutusa (311P), Haxopsmmxcs Ha
COBMECTHOM OOyUYEHHHU B Kj1acce.

[Ipu otbope comepxaHusi marepuana, METoJ0B U (opMm pabOThl Ha ypoOKe
YUUTBHIBAIOTCS CIIEIYIOUIME OCOOEHHOCTH MO3HaBaTenbHOU cepsnl aereit ¢ OB3:

1) HemocraTtouHas mo3HaBaTelbHas aKTUBHOCTb, KOTOpas B COYETAaHUU C
OBICTpOH

YTOMJISIEMOCTBIO ¥ HCTOIIIAEMOCTBIO MOKET CEPhE3HO TOPMO3UTH UX 0O0yUEHHE
U pa3BUTHE. DbBBICTpO HAcTynawllee yTOMIIEHHWE MPUBOJUT K  TOTEPE
paboTOCIIOCOOHOCTH, BCIEACTBUE YETO Y O0YUaIOINUXCS BOSHUKAIOT 3aTPYIHCHHUS B
YCBOEHUHU y4E€OHOI0 MaTepHalia: OHU HE YJAEp>KMBAIOT B MaMSTH YCJIOBHS 3aJayH,
MPOAMKTOBAaHHOE MPEIOKEHHE, 3a0BIBAIOT CJIOBA; JOMYCKAIOT MHOTOYMCIICHHBIC
OIMUOKK B THUCBMEHHBIX paboTax; HEPEAKO BMECTO PEIICHUS 3a7adyd IMPOCTO
MEXaHUYECKH MaHUITYJIHUPYIOT U(paMu; OKa3bIBAIOTCS HECIIOCOOHBIMU OIEHUTH
pe3ynbTaThl CBOMX JEHCTBUM; WX TPEACTaBICHHUS OO0 OKPYXAIOUIEM MHUpE
HEJOCTATOYHO IIUPOKH.

2) VY gereil ¢ 3a1epKKOM ICUXUYECKOTO PA3BUTHS BBISIBJICHBI 3aTPYTHEHUSI IPH
BBIIIOJIHEHUH 3aJJaHWM, CBSI3aHHBIX CO 3pPUTENbHBIM BOCHPHUITHEM MaTepHuaa.
HaGnrogarorcs HenocTaTku aHaiM3a MpPU BBITIOJHEHUHM 33JaHUM B YCJIOBHSIX
NOBBIIIEHHON CKOPOCTH BOCIIPUATHS MaTepuaa.

3) Hetu ¢ 3I1P He MOryT COCPEAOTOUUTHLCS HA 3aJ]JaHUH, HE YMEIOT TOAYUHSTh
CBOU JICMCTBHUS MPaBHUIIaM, COAECPKAIIUM HECKOJIBKO YCIOBUN. Y MHOTHUX M3 HHUX
npeo0IagatoT UrpoBble MOTHBBL. OTMeEUYaeTcs, YTO MHOTAA TaKUE JETH aKTUBHO
paboTaroT B KJIacce M BBITIONHSIOT 3aJ]aHHsl BMECTE€ CO BCEMHU OOYYaIOUTUMUCS, HO
CKOpO YCTarOT, HAUMHAIOT OTBJIEKATbCS, IEPECTAIOT BOCIPUHUMATh Y4eOHBIN
MaTepual, B pe3yJIbTaTe Yero B 3HAHUAX 00pa3yroTcs 3HAUNTEIbHbIE TPOOEIIBI.

[Ipu peanmzanuu yueOHOM nporpaMMbl 001U 00BbEM COAEpKaHUS O0yUEHHUS
no npeamery pgered ¢ 3IIP coxpaHsieTrcs, HO HMEET KOPPEKUIUOHHYIO
HaIIPaBJIEHHOCTh U MPEIyCMaTPUBAET OPraHU3aLUI0 WHAUBUIAYAJIbHON ITOMOIIIU.
JUist JOCTHXKEHUS TOJIOKHUTENIBHOIO pe3ysibTata B o0yuenun pereid c 3IIP
UCIIONIB3YIOTCS  CJEAYIOIIME MPUEMBI, CpPEACTBA UM METOIbl  OOy4YeHHS,
COOTBETCTBYIOIIME OCOOEHHOCTSM Pa3BUTHS AETEH M UMEIOLINE KOPPEKLIHUOHHYIO
HaIIPaBJIEHHOCTD:

1) Or6op conmepkaHusi OOy4YeHHMs, a TaKXe IMPEANOYTUTEIBHBIX BHJIOB
NEATEIBHOCTH NPOBOJAUTCS € YYETOM ONTHUMH3ALMM YCIOBUM IS pealu3aluu
MOTEHIIMAJIBHBIX BO3MOYKHOCTEH JETEW C 3aJE€PKKOU NMCHUXUYECKOro pa3Butuid. B
npoliiecc 00y4YeHusl BKIIOYAOTCS 3a/1aHUs HA Pa3BUTHE BOCIPUSITHS,



AHAM3UPYIOMIETO HAOMIOACHUS, MBICIUTEIBHBIX oOlepanuid (aHanu3a u
CUHTE3a, TPYNIIUPOBKHU U KJIACCU(PUKAIIMU, CUCTEMATU3ALINH ), ACUCTBUN U YMEHHIA.

2) CucreMatnueckoe BBISIBICHHE MPOOETOB B 3HAHUSX W WX BOCIIOJTHCHHE
(oOBsicHEeHHE 3aHOBO Y4YeOHOro MarepHuala, HCIOJIb30BAHHME JIOMOJHUTEIbHBIX
yOpaXHEHUN U 3a1aHUH );

3) UYacTto HCHOJB3YIOTCS HArJSJHbIE JUIAKTUYECKHE T[OCOO0Us U
pa3Ho00Opa3Hble KAPTOUKU, TOMOTAIOIIUEe PEOCHKY COCPEIOTOUNTHCS HA OCHOBHOM
MaTepualie ypoka U OCBOOOXKIAIOIIME €ro OT paboThl, HE UMEIOIIEH MPSIMOIo
OTHONIEHUS K HW3y4aeMOW TeMe; MPUMEHSIOTCS YETKHE CXEMBl W TaOJHIIBI,
NpUOIMDKEHHBIE K JKW3HU, PEATMCTHYCCKHE WJUTIOCTPALUHA, PaliOHAIBHO
onpenensieTcss 00beM MPUMEHEHUS HATJISIIHBIX CPEJICTB.

4) YtoOb1 n36exaTh OBICTPOrO YTOMIJICHHUS, TUITMYHOTO AJIsi O0yYaroUuInuxcs ¢
3aIEPKKON TCUXUYECKOTO PA3BUTHS, MCHOJIB3YETCS NEPEKIIOUEHUE YUYEHUKOB C
OJIHOTO BHUa JesTeabHOCTH Ha Jpyroil. B oOyuenun nereit ¢ 3IIP uzberaercs
Meperpy>KeHHOCTh, KOTOPasi CHMKAET Ka4eCTBO BOCIIPUSITUS MaTepuasa U IpUBOJIUT
K OBICTPOMY YTOMJICHHIO ¥ MOIIMOHATTFHOMY TTPECHIMIECHUTO MKOJILHUKOB.

5) Pa3BuTui0O TO3HABATEIbHOM AaKTUBHOCTU YyYalIUXCs, MPOSBICHUIO
3aMHTEPECOBAHHOCTH B MPUOOPETEHUU 3HAHUM CHOCOOCTBYIOT JUJAKTHYECKUE
UTPBI U UTPOBBIC IPHUEMEI.

6) IIpu ycTHOM ompoce BOMPOCHI CTABATCA YE€TKO, KPATKO, UTOOBI IETH MOTJIA
OCO3HAaTh UX, BAyMaThCs B COJIEpKAHUE, Ta€TCs BpeMs Ha 00 yMbIBaHUE.

7)  YuuthiBaeTcs  ATamHOCTh  (opMUpOBaHUS  CHOCOOOB  yueOHOM
JEATEIbHOCTU: CHauaja JIeTe yuaT OpUeHTUPOBATHCS B 33/IaHUH, 3aTEM BBITIOJIHATh
y4eOHBbIE JEUCTBUSA IO HArISJHOMY OO0pasily B COOTBETCTBUU C TOYHBIMH
YKa3aHHUSIMHA ~ B3pOCJIOrO, 3aTeéM — MO CJIOBECHOW HWHCTPYKIIMU TIpU €€
MOCJIEI0BATEILHOM H3JI0KEHUU.

8) Jnst obGneryeHust TpyAHBIX 3aIaHUI UCTIONIB3YIOTCS CTICIIUATbHBIC METOIBI U
MPUEMBI: HATJIAIHOCTh (KapTUHHBIC IUIAHBI), OMOPHBIE, O0OOIIAOIINE CXEMBI,
«IPOrpaMMUPOBAHHBIC KAPTOUKWY», TpaPUUECKre MOICIIH, KAPTOUKU-TTIOMOIIIHUIIHI,
KOTOPBIE COCTABJISIIOTCS B COOTBETCTBUH C XapaKTEPOM 3aTPyAHEHUHN MPU YCBOCHUH
y4eOHOTO Marepuana, aJIrOpuTMbl, TPHUEMbl TMPEANHCAHUS C YKa3aHHUEM
MOCJICIOBATEILHOCTH  ONEpaIrfii, HEOOXOAWUMBIX IS  pEHIeHWs  3ajady;
JOTIOJTHUTENbHBIE HABOJSIIME BOMPOCHI; O0pa3lbl pelIeHUs 3ajay; MO3TarHas
MpOBEpKa 3a7a4, NPUMEPOB, ynpaxxkHeHu. CioBecHbIe METOAbI OOyUeHHUs (pacckas,
Oecena, 00BsICHEHUE U JIP.) JOJKHBI COUETATHCS C HATJIAIHBIMU U MPAKTUICCKUMU
METO/IaMH.

9) 115 KOHTPOJIA U OLIEHKHU HCcHoJib3ytoTcs uHble KMIMBI, pe3ynbrarsl Tpyaa
pebeHKa He OIICHUBAIOTCS B CPABHEHUU C IPYTUMHU YHAIIIUMHUCS.



10) B pabote ¢ nereMmu ¢ 3IIP ucnonb3yercs 0coOblil me1arorn4eckuii TakT —
HEOOXOAMMO 3aMedaTh W MOOIIPATh MaJICHIIME YCIIEXU JeTeil, pa3BUBAaTh B HUX
BEpPY B COOCTBEHHBIE CHJIBI U BO3MOYKHOCTH, MOJAEPKHUBATH IOJOKHUTEIbHBINA
SMOLIMOHAJIbHBIA HACTPOMU.

[IpuopureTHbIMH LeNsIME 00yUYECHHUSI MAaTEMaTUKE B 5—6 Kilaccax SIBJISIOTCS:

* IpoIoJDKeHUE (POPMHUPOBAHUS OCHOBHBIX MaTEMAaTUYECKUX MOHSATHIA (YUCIIO,
BEJIMYMHA, TeOMeTpuyecKas purypa), odecreunBarommx NpeeMCTBEHHOCTD 1
NEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO 00Pa30BaHUs 00YUaIOIIUXCS;

* Pa3BUTHE MHTEIUICKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 0Oydarommxcs,
MO3HABATEJIbHOW AKTUBHOCTH, HWCCIIEIOBATENbCKUX YMEHHUH, HMHTepeca K
U3yYEHUIO MAaTEMAaTHKH,

* IOJIBE/ICHHE OOYYAIOUIMXCSI Ha JAOCTYITHOM JJISi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKH U OKPYKAIOIIETO MUPA;

- hopmupoBaHue (HYHKIIMOHAIBHOW MAaTEMAaTUYECKOW TPAMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTeMaTHYECKHEe OOBEKTBI B  PEajbHBIX JKU3HEHHBIX
CUTyallWsiX,  NPUMEHSATh  OCBOCHHBIE  YMEHHS  JJIS  PEIIeHHS
NPAaKTUKOOPUCHTUPOBAHHBIX  33/1a4, HMHTEPIPETHPOBATH  IMOJIYyYCHHBIE
pE3YJbTaThl U OLICHUBATH UX HA COOTBETCTBUE MPAKTUYECKON CUTYalUH.

OcCHOBHBIE JIMHUM COJIEPXKAHUS Kypca MaTeMaTMKu B 5—-6 kimaccax —
apupMeTnyecKas U reOMeTpUUYECKasi, KOTOPbIE Pa3BUBAIOTCS MAPAJUICIBbHO, Kaxaast
B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT JIPYTOH,
a B TECHOM KOHTAaKT€ U B3auMojeicTBUU. Takxke B Kypce MaTeEMaTUKU MPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMU ajIreOpbl U OMUCATENbHONU CTATUCTUKH.

Nzyuenne apudmernyeckoro mMaTepuaga HAYMHACTCA CO CHUCTEMAaTU3alluu U
pPa3BUTHS 3HAHWI O HATYypPAJIbHBIX YHUCJAX, MOJYYEHHBIX HAa YPOBHE HAYaJIbHOTO
oO1ero oopa3zoBanus. [Ipu 3ToM cOBEpIIIECHCTBOBAHNE BHIUUCIUTEIHHOM TEXHUKU U
dbopMHpOBaHHE HOBBIX TEOPETHUYECKHX 3HAHUW COUYETAeTCs] C Pa3BUTHEM
BBIYHUCIUTENILHON KyJIbTYpbl, B YACTHOCTH C OOyY€HHEM MPOCTEHIINM MNpuéMam
OPUKHUIKA U OLEHKH DPE3YJbTATOB BBIUMCICHUI. V3ydeHHE HaTypaldbHBIX YHCEN
OpoJoKaeTcss B 6 Kilacce 3HAKOMCTBOM C HAayajJbHBIMU MOHSTUSMH TEOPHUH
JEITUMOCTH.

Hayano u3ydenusi OOBIKHOBEHHBIX M JECATUYHBIX JIpoOeld OTHECEHO K 5
KJIacCy. DTO TMEPBbIil 3Tan B OCBOCHUHU APOOEH, KOTJa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMH UACSIMH, IOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX
IpoOeit B MOJMHOM OOBEME MPENIIECTBYET M3YUYEHHUIO ACCATUYHBIX POOeH, uTo
1IEJ1eCO00pa3HO € TOYKHU 3pPEHHUS JIOTUKUA HW3JI0KEHHS YUCIOBOW JIMHHUH, KOTAa
MpaBuJiia IEUCTBUI C JECATUYHBIMH JPOOSIMHU MOKHO 0OOCHOBATH YK€ N3BECTHBIMU



ITOPUTMAMU BBITIOJTHEHUS AEUCTBHM ¢ OOBIKHOBEHHBIMU APOOSIMHU. 3HAKOMCTBO C
JECTUUHBIMH JPOOSIMHU paCIIMPUT BO3MOKHOCTH JUIsl IOHUMaHUS 00yYarOIIMMUCS
IIPUKJIAJHOrO PUMEHEHHs] HOBOM 3allMCH IPU U3yYEHNUHU IPYTUX MPEIMETOB U IIPU
MPAaKTUYECKOM HMCHOJb30BaHUM. K 6 Kilaccy OTHECEH BTOPOM 3Tal B U3YYEHHUH
ApoOeil, THe MPOUCXOAUT COBEPIICHCTBOBAHHUE HABBIKOB CpPaBHEHHUS |
npeoOpa3oBaHus JIpo0eil, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX AJITOPUTMOB,
OTTAYMBAHME TEXHUKM BBIUYMCICHUM, B TOM YMCJIE 3HAYCHUN BBIPAKCHUM,
COJIEpKaINX M OOBIKHOBEHHBIC, M JECATHUYHBIC JPOOH, YCTAHOBJICHHE CBS3CH
MEX1y HUMH, PACCMOTPEHUE MPUEMOB pELIeHHs 3a1a4 Ha Ipoou. B Havaile 6 kitacca
IIPOMCXOJUT 3HAKOMCTBO C TIOHSATHEM IPOLEHTA.

OCc00EHHOCTBIO NU3YYEHUS MMOJOKUTEIBHBIX U OTPULATEIbHBIX YACE SIBIISIETCS
TO, YTO OHHU TAKXE MOI'YyT pacCMaTpHUBaThCS B HECKOJIBKO JTanoB. B 6 kiacce B
Haqayle u3ydeHus: TeMbl «I10oXKUTENBHBIE U OTPULIATEIBHBIE YNCIIa» BBIICISIETCS
noareMa «Llempie ymcna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUILATEIbHBIMHU
YUCIAMH W JEUCTBUAMHM C IIOJOXKUTEIbHBIMH M OTPHULIATEIBHBIMU YHUCIAMU
IIPOUCXOIUT HA OCHOBE COJEPKATEINBHOIO MOAX0a. ITO MO3BOJISET HA JOCTYIIHOM
YPOBHE MO3HAKOMHUTHh OOYyYarOIIUXCsl MPAKTUYECKH CO BCEMU OCHOBHBIMU
MOHATUSMUA TEMBI, B TOM YHCIE€ W C NpaBWIaMd 3HAKOB IPHU BBITOJIHEHHUH
apudmernueckux nedcTBUi. l3yueHue palnMOHANBHBIX YHCE Ha 3TOM HE
3aKOHYMTCS, a OYJET MPOJOJIKEHO B Kypce ainreopsl 7 Kiacca.

[Ipn 00y4yeHUHM pEMICHHIO0 TEKCTOBBIX 3a/1ad B 5—6 Kiaccax HMCIHOJIb3YIOTCS
apudmernyeckue npuémsl pemeHus. [lpu oTpaboTke BRIYUCIUTEIBHBIX HABBIKOB B
5—-6 Kyaccax paccMaTpUBArOTCS TEKCTOBBIE 3aJa4d CIEAYIOINX BUIOB: 337a4M Ha
JBUKEHHE, HAa YAaCTH, Ha IOKYIIKU, HAa pa0OTY U IPOU3BOAUTEIBHOCTD, HA IIPOLIEHTHI,
Ha OTHOUICHMS M mpornopiuu. OOyJaromumecs 3HaKOMSTCS ¢ MPUEMaMH PELICHHS
3aja4 1epebopoM BO3MOXKHBIX BapUAHTOB, ydarcs padoTarh ¢ HH(OpMAaLMEH,
IPEICTaBICHHON B popMe TaOIMI MU TUATPaAMM.

B  nporpamme yueOHOro kypca «MaremaTuka» — IOpPEeLyCMOTPEHO
(GopMHpOBaHUE MPOINEAEBTUUECKUX alreOpandeckux INpeacraBieHuil. bykBa kak
CUMBOJI HEKOTOpPOTO YHCJIAa B 3aBUCUMOCTM OT MAaTE€MaTUYECKOIO0 KOHTEKCTa
BBOJIMTCSI NOCTENEHHO. DyKBEHHas CHMMBOJIMKA IIMPOKO HCIIOIB3YETCS MPEKIE
BCETO JIJIS1 3alKCH OOIINX YTBEPKIACHUH U MPEAJIOKEHUN, POpMyJI, B YaCTHOCTH JIJIst
BBIYKCIICHNS T€OMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTENIA» YNCIIA.

B mporpamme yuebHOro kypca «MaremaTuka» MpeACTaBlI€HA HarjsaHAas
reoMeTpus, HaIpaBJICHHAs HAa  pa3BUTHE o0pa3Horo MBIIUICHUS,
IPOCTPAHCTBEHHOI0 BOOOpa)KEHHUs, N300PA3UTENIbHBIX YMEHUN. DTO Ba)KHBIH 3Tal
B M3YYEHHHM TI'€OMETPHUM, KOTOPBIM OCYIIECTBISAETCS HA HAIJIAIHO-IPAKTUYECKOM
YPOBHE, OIUPAETCS Ha HAIVIIIHO-00pa3sHOE MbIIUIEHHE oOywaromuxcs. bosbmas



pOJIb  OTBOJAUTCS  NPAKTHUYECKOW  ACSITENbHOCTH, OMBITY, OSKCIIEPUMEHTY,
Mo ienrpoBaHuio. O0yJaronirecs: 3HaKOMSITCS C TEOMETPHUUSCKUMH (UTYpaMH Ha
TUIOCKOCTH ¥ B TPOCTPAHCTBE, C MX MPOCTEUITUMHU KOHQUTYpAIUSIMH, YdaTcs
n300paxaTh MX Ha HEIMHOBAaHHOM W KJeTyaToW Oymare, paccMaTpUBaIOT HX
IIPOCTENIINE CBOMCTBA. B mpolecce W3ydeHHs HArJIsgHOM TI€OMETpUU 3HAHMS,
NOJTlydYeHHbIC OOYYalOIMMHUCA Ha YypOBHE HadajJbHOro o0mero obpa3oBaHUS,
CUCTEMATHU3UPYIOTCS M PACIIUPSIOTCS.

CornacHo ydeOHOMY IuUTaHy B 5—6 Kiaccax HM3ydaeTcsi MHTETPHUPOBAHHBIN
npeaMeT «MaTeMaTHKa», KOTOPHIM BKJIIOYACT apU(PMETHUCCKH Marephal |
HATJTISIAHYIO TEOMETPUI0, a Tak)Ke MPOIEIEBTUUCCKUE CBEICHUS W3 aireOphl,
AJIEMEHTHI JIOTUKU U Hayvaja OMUcaTeIbHOM CTaTUCTHKHU.

Ha msydenue yueOHOro Kypca «Matemarukay» otBoautcs 340 wacoB: B 5
kiacce — 170 gacoB (5 yacoB B Henelno), B 6 kiacce — 170 gacoB (5 4acoB B HEJIEIIO).
Anrebpa ABISIETCSI OJJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO 0Opa30BaHUS:
OHa o0ecreunBaeT U3ydeHHE APYTUX AUCIUILIINH, KaK €CTECTBEHHO-HAYYHOTO, TaK
U TYMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO I MPOIODKCHUS
oOpa3oBaHHs M B TIOBCEIHEBHOH >ku3HH. Pa3BuThe y 0oOydarommxcs HaydHBIX
NPEJICTaBICHUM O MPOUCXOXKICHUM M CYIIHOCTH airedpandyeckux aOCcTpakiui,
croco0e OTpaKeHHsI MaTEMaTUYECKON HAYKOW SIBJIEHUH U MPOLECCOB B MIPUPOJIE U
o0IIecTBe, PO MaTeMaTHYECKOTO MOJCTUPOBAaHWS B HAYYHOM IMO3HAHUM WU B
MPAKTHUKE CMOCOOCTBYET (OPMUPOBAHMIO HAYYHOTO MHPOBO33PCHHSI M KAveCTB
MBIIIICHHS], HEOOXOAUMBIX JUIsl afanTallid B COBPEMEHHOM LIU(PPOBOM OOLIECTBE.
N3yuenue anreOpbl oOecrieyrBaeT pa3BUTHE YMEHHUs HaOIi0[aTh, CPaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBILIUICHUS, CIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBaTh CBOW JICWCTBUSA U BBIBOJBI, (OPMYIHUPOBATH
yrBepxaeHus. OCBoeHHE Kypca anreOpbpl o0ecrednBaeT Pa3BUTHE JIOTHYECKOTO
MBIIIJICHUS] OOYYalOUIUXCA: OHU HCHOJBb3YIOT JACAYKTUBHBIE M HHIYKTHUBHBIC
paccyxneHus, o0OOIIeHre W KOHKPETU3AIHI0, a0CTparupoBaHHWE W AHAJIOTHIO.
OOydenne anreOpe TMpeanoiaracT 3HAYUTEIBHBIH OOBEM CaMOCTOSTEIHHON
AESTEIIEHOCTH 00YYaIOIINXCs, TOATOMY CAaMOCTOSITEIbHOE PEIICHUE 3a1a4 SIBISICTCS
peanuzanueii esTeIbHOCTHOTO IPUHIINIIA O0yUCHUSI.

B cTpykType nporpammsl yueOHOTO Kypca «Aredpay At OCHOBHOTO OOLIETO
o0Opa30oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEpPKaTeIbHO-METOANUYECKHE JIUHUU:
«Unucna W BBIUMCICHHS», «ANTeOpanuecKkue BBIPAKEHUSN», «YPaBHEHUS U
HepaBeHCTBay, «DyHkiuuy. Kaxmas w3 3TUX copepKaTenbHO-METOINYECKUX
JMHUM pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYSI C
ApyTMMH €ro JMHUAMH. B Xoje wu3ydeHuss ydyeOHOro Kypca OO0ydaromuMcs
MPUXOJUTCS JIOTUYECKH PACCY’KJaTh, MCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH
s3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI



HEKOTOPbIE OCHOBBI JIOTMKH, IPEICTAaBIECHHBIE BO BCEX OCHOBHBIX pa3leiax
MaTeMaTU4YeCKOro 00pa3oBaHusl U CIIOCOOCTBYIONIME OBIAJACHUIO 00YYaIOIUMUCS
OCHOB YHHUBEPCAJILHOT'O MATEMATHUECKOTO si3bIKka. Co/iepKaTeIbHON U CTPYKTYPHOU
O0COOEHHOCTBIO Y4YeOHOro Kypca «AmreOpa» SBISETCS €ro HMHTErpPUPOBAHHBIN
XapaKkTep.

Conepxxanne muHUM «Yuciaa M BBIYUCIEHUS» CIY>)KUT OCHOBOM  JJIs
JanbHENIIero U3y4yeHusi MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYHAIOIIMXCS
JIOTUYECKOTO MBIILIEHUS, POPMUPOBAHUIO YMEHUS MOJIB30BATHCS alTOPUTMAMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TTOBCETHEBHOM
KU3HU. Pa3BUTHE NMOHATHA O 4YKCJEe HA YpPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHMs
CBSA3aHO C PAIMOHAILHBIMU W HWPPANHOHATBHBIMU YHUCIAMH, (HOPMUPOBAHUEM
MPEJICTABICHUH O ICHCTBUTEIIBHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YMCIIOBOM JINHUU
OTHECEHO K cpeHeMy 0011eMy 00pa30BaHUIO.

Copep:xanue IByX anredpandeckux JUHUN — «AnreOpandeckue BHIPaKEHUS
1 «YpaBHEHHS] WU HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCS
MaTeMaTUYeCKOro ammnapara, HeOoOXOAUMOTro JUIsl PElIeHUs 3a7ad MaTEeMaTUKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOIO
oOmero o0pa3oBaHusl y4eOHbI MaTepual IPYHIUPYETCs BOKPYT pallMOHAIbHBIX
BBIpOKEeHM. AnreOpa JEMOHCTPUPYET 3HAUCHHE MATEMAaTUKH KakK S3bIKa JJis
IIOCTPOEHUSI MaTeMaTUYECKUX MOJEJEH, ONUCAaHUs IPOLECCOB U  SBJICHHU
peanbHOro Mupa. B 3anaun oOyuenus anreOpe BXOAAT TakKe lajJbHEeNIIee pa3BUTHE
AITOPUTMHYECKOTO MBILUIEHUS, HEOOXOJIMMOT0, B YACTHOCTH, /ISl OCBOCHHUSI Kypca
uHDOpMATUKU, ¥  OBJAQJCHHE HABBIKAMH  JCAYKTHBHBIX  PaCCYXKICHHM.
[IpeoOpazoBanne CHUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKECHHS,
CIIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPUECTBY.

Conepxxanue GyHKIHOHATBHO-TPAPUUYECKON TMHUU HALIEJIEHO Ha MOIYYEHUe
oOy4JaronMMuUCs 3HaHUW O (PYHKIMSAX Kak Ba)KHEHIIEH MaTeMaTH4ecKou MOJAenu
JUI OTIMCAHUs U UCCIIeI0BAaHUS pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUI B IPUPOJIE U
oOuiecte. M3yuenue Marepuaina cnocoOCTBYET pa3BUTHIO y O0yUaIOIUXCsl yMEHUS
UCIIOJIb30BaTh PpAa3JIMYHbIE BbIPA3UTEIbHBIE CPEACTBA fA3bIKA MAaTEeMaTUKUA —
CJIIOBECHbIEC, CHUMBOJMYECKHE, TIpaduueckue, BHOCUT BKJIAJ B (POpPMHUpPOBAHUE
MIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kjaccax u3ydaercs Yy4yeOHBIH Kypc
«Anre0Opa», KOTOpBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pazJieibl COJEpIKaHUS:
«Uucna u  BBIUMCICHUS», «AJreOpandyecKue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIUMN.

Ha usyuenue yue6Horo kypca «Anredpay» orsoautcs 306 yacoB: B 7 kjiacce —
102 gaca (3 yaca B Hezento), B 8 kinacce — 102 gaca (3 yaca B Heneno), B 9 kiacce
— 102 4gaca (3 yaca B HEJIEINIO).



['eomeTpuss Kak OAMH W3 OCHOBHBIX pAa3/ENIOB IIKOJBHOW MaTEMaTUKH,
MMEIOIINIA CBOEW LIEbI0 00ECHeuYnTh M3yYeHHUE CBOMCTB U pa3MepoB (uUryp, ux
OTHOLIEHUW MW B3aUMHOE PAacCHOJIOKEHHE, OINUPACTCs Ha  JIOTUYECKYIO,
JIOKa3aTEJIbHYIO JIMHUIO. [[EHHOCTh M3y4YeHUsI T€OMETPUM Ha YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUNCA YUUTCS TMPOBOAUTH
JOKA3aTEeJIbHbIE PACCYKICHHUS, CTPOUTD JIOTHYECKUE YMO3AKIIOUEHUS, JOKA3bIBATh
HWCTUHHBIC YTBEPXKJICHUS W CTPOUTHh KOHTPHPHUMEPHI K JIOKHBIM, MPOBOJUTH
pacCy X IeHus «OT TMPOTUBHOIO», OTJIMYAThb CBOWCTBA OT  IPHU3HAKOB,
bopMyIUpOBaTh OOPATHBIC YTBEPKICHUS.

Bropoil Lenpt0 H3ydyeHHs TE€OMETPHUM SBIISIETCS MCIOJB30BaHME €€ Kak
MHCTPYMEHTA TPU PELICHUH KaK MaTEMAaTHYEeCKHUX, TaK M MPAKTUYECKUX 3ajad,
BCTpPEYAIOIIMXCS B peadbHOM ku3HU. OOydarouuics AOKEH HayYUThCs
ONPENEINTh T€OMETPUUECKYIO (DUTypy, ONMHMCATH CIOBAMHU JAHHBIA YEpTEX WIIU
PUCYHOK, HAWTH TIJIOMIA]h 3€MEIBHOTO y4acTKa, PACCUUTATh HEOOXOIUMYIO JITTUHY
ONTOBOJIOKOHHOTO KaOemst wiu Tpedyemble pa3Mmepbl rapaxka Juisi aBTOMOOWIIS.
OTOMYy COOTBETCTBYET BTOpAsl, BHIYUCIHUTENbHAS JIMHUSA B U3YyYEHUU T€OMETPUHU.
[Ipu peluieHun 3a7ad MPaKTUYECKOIO XapakTepa OO0y4YaroIIMICs YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJENM peajbHBbIX JKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYMCIICHUS U OLICHUBATH aJICKBATHOCTh MOJYYEHHOTO PE3YJIbTaTA.

KpaiiHe BaxHO TOMYEPKMBATH CBA3UM TEOMETPUM C JPYTUMHU YICOHBIMU
npeAMeTaMi, MOTUBUPOBATH UCIOJIb30BATh ONPEECICHHS] T€OMETPUUECKUX (PUryp
U TOHATHM, JNEMOHCTPUPOBATH MPUMEHEHHE TMOJYYECHHBIX YMEHUH B (QU3UKE U
TEXHUKE. OTH CBA3W HauOoyiee SpKO BUIHBI B Temax «Bekropbi»,
«Tpuronomerpuueckue CcooTHOIIEHUs», «Merton koopauHat» u «Teopema
[Tudaropar.

VYueoOnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3eibl
conepxkanusi: «l'eomerpuueckue Qurypsl M HUX CBoilcTBa», «l3Mepenue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOPAWMHATBHI HA IUIOCKOCTH»,
«Bektopsy, «/IBmwkenus miuockocTuy, «lIpeodpazoBanus mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefien0), B 8 kiacce — 68 yacoB (2 yaca B HeJieq0), B 9 kinacce
— 68 yacoB (2 yaca B HEJIETIIO).



COILEP KXAHUE OBYYEHUA
S KUIACC

HarypaJjbHble 4ncia 1 HyJIb

HarypaneHoe uucio. Psng HaTypanpHbiX yucen. Yucno 0. M300paxeHue
HATypaJIbHBIX YUCE TOYKAMH Ha KOOPJIUHATHOM (YHCIIOBOM) MPSMOM.

[To3unmonHasg cucremMa cyuciaeHusd. PumMckasg Hymepanus Kak MOpUMED
HEIMO3ULIMOHHON CUCTEMBI CUMCIEHUS. JlecaTHuHas cucTeMa CUUCICHUS.

CpaBHEHHE HATypaJbHBIX YHCENI, CPABHEHUE HATYPAIbHBIX YUCEN C HYJIEM.
Crioco6s1 cpaBHeHMsI. OKpyTIeHHE HATypaIbHBIX YUCEL.

CroxeHne HaTypaldbHbIX YMCEI, CBOMCTBO HYJISI MPH CIIOKEHUU. Brluntanue
Kak JeiicTBue, 00paTHOE CIIOKEHUIO. Y MHOKEHHE HaTypaldbHBIX YUCEN, CBOWCTBA
HYJISl ¥ €IUHUIBI IPU YMHOXKEHHUH. JleneHue Kak aercTBrue, 00paTHOe YMHOKEHHIO.
KomrionenTsl  pevictBuid, CBA3b MexAy HuMHU. [IpoBepka  pesynbrara
apudmeTndyeckoro nenctBus. llepemecTuTelbHOE U COYETATENBHOE CBOMCTBA
(3aKOHBI) CJOXKEHUSI M YMHOXEHMS, paclpeliesIUTeIbHOE CBOWCTBO (3aKOH)
YMHOKECHHUS.

Hcnonb3oBanue OyKB AJis1 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3aITUCH
CBOMCTB apu(METUUECKUX JTCHUCTBUH.

JlenuTenn W KpaTHbIE 4YHUCiA, pa3JIokeHHEe Ha MHoxuTenu. lIpocteie u
coctaBHble uncna. [Ipuznaku nenmumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ octaTkoMm.

CreneHb € HaTypaJbHBIM IIOKa3aTeleM. 3amuCh 4YHUCIa B BHJAE CYMMBI
pa3psAIHBIX CIaraeMblX.

UucnoBoe BbIpaKEHUE. BbIUMCIEHHE 3HAYEHWHM YHCIIOBBIX BBIPAXKCHUM,
MOPAJIOK  BBINOJIHEHUS ~ AeWCTBUW.  lcmosib30oBaHMe  OpU  BBIYKMCIEHUAX
NEPEMECTUTEIIBHOTO W COYETATEIBbHOTO CBOMCTB (3aKOHOB) CIIOXKEHHUS H
YMHOEHUS, PACIIPEAEIUTEILHOIO CBOMCTBA YMHOXKEHUS.

J{poon

[IpeacraBinenre o JpoOu Kak cHocoOe 3alucu YacTd  BEJTUYHUHBI
OO6bIkHOBEHHBIE ApoOu. [IpaBuiIbHBIC U HEMPABUIILHBIE ApoOu. CMmelianHas 1poob,
MpE/CTaBICHUE CMEIIAaHHOW ApoOM B BUJAE HENPABUIBHOW IPOOM U BbIACICHUE
LEJION YacTu YHClia U3 HeMpaBWIbHON aApoOu. M3o00paxenue npobeit Toukamu Ha
quca0BOM npsimoii. OcHOBHOE CBOMCTBO ApoOu. Cokpaienue apodeit. [Ipuenenue
Ipobu K HoBOMY 3HameHaTento. CpaBHeHUe qpoOeit.

CrnoxeHre ¥ BbIYMTAaHHE JApoOei. YMHOXKEHUE U JieJieHue Ipo0ei, B3auMHO
oOpaTHbie Ipodu. HaxoxaeHue 4acTu 1eaoro u 1ejioro Mo ero YacTu.



Hecstnunas 3anuck npo6eit. IlpencraBienne aecATUYHOW ApoOM B BHUIE
00bIKHOBEHHOM. M300paskeHrE EeCATUUHBIX JPO0ei TOUKaMy Ha YMCJIIOBOU MPSIMOIA.
CpaBHeHHE IECATUYHBIX ApOOEH.

Apudmernueckne JEHCTBUS C JEeCATUYHBIMH JpoOsmu. OxpyrieHue
JECATUYHBIX APOOEH.

Penienne TeKcTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apudMETHYECKHM crmocoboM. Pemenue
Joruyeckux 3anad. Peimrenue 3amay mepeboOpoM BceX BO3MOMKHBIX BapHUAHTOB.
Hcrnionb3oBaHue MU pelIeHUH 3a/1a4 TaOJUIL U CXEM.

Pewienne 3amau, colepkamumx 3aBUCUMOCTH, CBSA3bIBAIOIINE BEIUYUHBI:
CKOpPOCTb, BpEMs, pPacCCTOSIHHUE, II€HA, KOJUYECTBO, CTOMMOCTb. EIVHUIIBI
M3MEPEHUS: MacChl, 00bEMA, 1IEHbI, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXKTY
€MHUIAMU U3MEPEHHS KaXK0M BEIIMUYNHBI.

Pemenre 0oCHOBHBIX 3a71a4 Ha IPOOH.

[IpeacraBieHue naHHBIX B BUAE TaOJIUI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harmsimaele mpencraBineHuss o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YIroJl, JOMaHas, MHOTOYTOJIbHHUK, OKPY>KHOCTb, KpyT. Yro:. [Ipsmoi,
OCTPBIN, TYNION U PA3BEPHYTHIN YTIJIbI.

JInuHa oTpe3ka, METPUYECKHUE €NMHULbI JUIMHBL. [[M1MHA J0MaHOM, mepUMeETp
MHOT'OYyroJibHUKAa. MI3MepeHre U NOCTPOEHUE YIJIOB C MOMOILBIO TPAHCIIOPTUPA.

Harnsinuele npencraBineHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHHK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0pakenne ¢uryp, B TOM 4Yucie Ha kierdaton Oymare. Iloctpoenue
KOH(UTrypanuii U3 yacte mpsMOd, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIETYATOM
Oymare. Mcnosnib30BaHuE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomanae mNpPSAMOYrOJBHUKA UM MHOTOYTOJIBHUKOB, COCTAaBJIECHHBIX U3
IPsIMOYTOJILHUKOB, B TOM 4ucie (Guryp, M300pakEHHbIX Ha KieTyaTou Oymare.
EnnHuner usmepeHus miomaau.

Harnsiaaele npeacTaBieHus: 0 IPOCTPAHCTBEHHBIX (QUTYpaX: MPsIMOYTOJIbHBIN
napaienenunen, — kKy0,  MHOTOTPaHHUKH. N300paxkeHne  mpocCTEUIInX
MHOTOTpaHHUKOB. Pa3BépTkn kyba m mapamienenumnena. Co3manue Mojenei
MHOTOTPAHHHUKOB (M3 OyMaru, mIpOBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPUAIIOB).

O0BEM MPAMOYTOIBHOTO Mapajuienenunena, kKyoa. EguHuier usmepeHus
o0BEMma.
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HartypaabHble yncia

Apudmernueckne MEHCTBHS ¢ MHOTO3HAYHBIMU HATYPAIbHBIMA YHCIIAMHU.
YucioBble  BBIPOKEHMS, TMOPSIOK  JCHCTBUM,  HUCIIOJNB30BAHUE  CKOOOK.
Hcnonp30BaHre IPHU BBIYUCIEHUSIX IEPEMECTUTEIIBHOTO U COUETATEIIBHOTO CBOMCTB
CJIOKEHHUSI 1 YMHOKEHUS, PACIIPEACIUTEIBHOTO CBOMCTBA YMHOKEHHS.
OkpyriieHue HaTypaibHBIX YUCET.

Jlenutenu u KpaTHbIE YnCiia, HAUOOBITNI OONTUI AEUTENTh U HAUMEHBIIIEEe
oO1ee kpaTHoe. [[enumMocTh CyMMBI M IPOU3BEACHUS. JlefieHne ¢ 0CTaTKOM.

J{poon

OObIKHOBEHHasE ApOOb, OCHOBHOE CBOMCTBO JApOOH, COKpallleHHE IpoOeil.
CpaBHeHMe U ynopsourBaHue IpoOei. Pemienne 3a1ay Ha HaX0XKACHUE YacTH OT
[[EJIOTO M IEJOT0 MO ero d4actu. J[poOHoe 4YHCiIo Kak pe3ynbTaT JejcHUs.
[IpencraBnenne AeCATUIHON IPoOU B BUJIE OOBIKHOBEHHOUM APOOM U BO3MOKHOCTh
Npe/CcTaBlIeHUs] OOBIKHOBEHHOM Ipo0u B BUIE JecATUYHOM. [lecsaTuunbie 1podu u
MeTpHuuecKasi cuctema Mep. ApudMeTnueckre I1eUCTBUS U YUCIOBBIE BHIPAKEHUS C
OOBIKHOBEHHBIMU U JACCATUIHBIMU JPOOSIMHU.

OtHomienue. JleneHue B JaHHOM OTHOIIEHMHM. Macmitab, TPONOpPIHs.
[IprMeHeHre MpONOpLUH NpH PEIICHUH 3a1a4.

[Tonarue npoueHTa. BeiunciieHre MpoeHTa OT BEIUYUHBI M BEJIMYUHBI 110 €€
IPOLEHTY. BbIpakeHre NpPOLEHTOB NECATUYHBIMHU ApoOsimu. Pelienue 3amgau Ha
MPOLCHTHI. BbIpaxkeHne OTHOIEHHS BEJIMYKH B IMPOLICHTAX.

IHonoxuTenbHbIE U OTPULATEIbHbIE YHCIA

[TonoxxutenbHple W OTpULATENbHBIE yKucna. Llenpie yncna. Moayns yucna,
reOMETpUYEeCKass WHTEpHIpeTanus MOmyis uyucia. M3o0pakeHwe dwcen Ha
KOOpIAMHATHOM  mpsiMoil.  UYwucinoBble  mpoMexxkyTkd. CpaBHEHHE  YHCED.
Apudmernueckre 1eUCTBUS C MOJTOKUTEIBHBIMU U OTPUIIATEIIbHBIMU YUCIIAMH.

[IpsiMoyToOsibHAsE cucTemMa KOOPAMHAT Ha IUIOCKOCTU. KoopAauHaTel TOUKM Ha
IJI0CKOCTH, abcuucca u opAauHaTa. [loctpoeHue Touek U GUryp Ha KOOpJAWHATHOM
MJIOCKOCTH.

BykBeHHbIE BHIPaKEeHUSA

[IpumeneHure OyKB ISl 3aMCH MATEMAaTUYECKUX BBIPAXKEHUHN U TIPEJITIOKEHU.
CgoiicTBa apupMeTUUeCKUX JACHCTBHI. ByKBEHHBIC BBIPAKECHHUS W YHCIOBBIC
MOJICTAHOBKU. DyKBEHHBIE pPABEHCTBA, HAXO0XJACHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmybl, GopMyIIbI IEpUMETpa U TUIOIIAIA IPSIMOYTOJIFHUKA, KBapaTa, 00béMa
napajjienenuneaa u Kyoa.

Penienne TeKCcTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apudMETHYECKHM crmocoboM. Pemenue
JIOTUYECKUX 3ajJ1ay. Pemienue 3aaa4 nepebopom BceX BO3MOXKHBIX BAPUAHTOB.



Pemenne 3amad, copepxkammpx 3aBUCUMOCTH, CBSI3BIBAIOLIMX BEJIMYHUHBI:
CKOPOCTb, BpeMs, paccTosIHUE, IIeHa, KOJIMYECTBO, CTOMMOCTD,
POU3BOJIUTEIILHOCTh, BpeMs, O0BEM paldoThl. EAMHUIIEI W3MEpeHHus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpEMEHU, CKOpOCTU. CBSI3b MEKYy EIMHHUIIAMU U3MEPEHHUS
Ka)K10l BEJIMYUHBI.

Pemenue 3amay, CBSI3aHHBIX C OTHOLLIEHUEM, IPOTOPLIMOHATIBHOCTHIO BEJIMUMH,
MPOIICHTAMH; PEIIEHNUE OCHOBHBIX 3371a4 Ha IPOOH M TPOICHTHI.

OneHka W TPUKHUIKA, OKpyryieHue pesynbTaTa. CocTaBieHHe OyKBEHHBIX
BBIPAXEHUH I10 YCIOBHIO 3aJa4H.

[IpencraBienre MaHHBIX C TMOMOIIBIO Tabmui U guarpamMm. Crtoj0yaThie
JarpaMMbl: YTEHHE U NTOCTPOEHHE. UTEHUE KPYTOBBIX JUArPaMM.

Harasanas reomerpus

Harnsnueie mpeacrtaBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, Mpsmas,
OTPE30K, JIy4, YroJ, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHHUK,
OKPYX HOCTb, KPYT.

B3auMHOe pacrnonokeHue ABYX MPSIMBIX Ha TIJIOCKOCTH, MapaJlielIbHbIC
NpsAMBbIE, MEPIEHAUKYISIPHBIE MpsMmble. M3MepeHrne pacCTOSHUN: MEXIy IBYMS
TOYKaMH, OT TOYKH J0 NPSIMOU, JIJTMHA MapUIPyTa Ha KBAJPATHOMN CETKE.

N3mepeHne u mocTpoeHre yriioB ¢ MOMOIIBIO TpaHCHOpTHPA. Busl
TPEYTOJBHUKOB: OCTPOYT'OJIbHBIM, IPSAMOYIOJIbHBIM, TYNOYTOJbHBIN,
paBHOOEIPEHHBIH, PAaBHOCTOPOHHUU. UeThIPEXYTOJIBHUK, [IPUMEPHI
YEeTBIPEXYTOJbHUKOB. [IpAMOYTOIbHUK, KBAAPAT: UCIIOIb30BAHNUE CBOMCTB CTOPOH,
yIJ0B, nuaroHanei. U3o0paxeHune reomeTpuueckux (puryp Ha HeTMHOBAHHOM
Oymare ¢ UCIOJIb30BaHUEM ITUPKYJIS, TUHEHKHU, YTOJbHUKA, TPAHCIIOPTHUPA.
[TocTpoeHus Ha KileTyaToi Oymare.

[lepumerp wmHoroyrosbHuka. Ilonstue mnomanu GUrypel, €IUHULIBI
u3Mepenus miomaau. [pubmmkéanoe n3mepenue miomaai Guryp, B TOM 4ucie Ha
kBajgpaTHOM ceTke. [IpubnmkéHHoe H3MEpEeHHe JUIMHBI OKPY)KHOCTH, TIOIIAIH
KpyTa.

CummeTpus: LIeHTpajibHasA, OCeBas U 3€pKajibHAsi CHMMETPUU.

[TocTpoeHre CUMMETPUYHBIX QUTYD.

Harnsiaable npeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX (PUTypax: mapasuiesenue],
KyO, mnpu3Ma, NOUpaMHuaa, KOHYyC, LwiauHAp, map u cdepa. M3o0paxeHue
MPOCTPAHCTBEHHBIX (uryp. I[Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, LIMIUHAPA U
konyca. Co3gaHue Mojeseil MpoCTPaHCTBEHHbIX (uryp (u3 Oymaru, mpoBOJIOKH,
IUTACTUIIMHA U APYTHX MaT€pPUAIOB).

[Tousate o0bEMa, eauHULBI u3MepeHuss o00bEéMa. OOBEM NPSAMOYTOIBLHOIO
napajuienenumnena, Kyoa.



7 KIIACC

Yuciaa 1 BIYUCTCHUA

Jpobu OOBIKHOBEHHBIE M JIECSTHUYHBIC, MEPEXoi OT OJHOM (HOpMBI 3amucu
npobeit k apyrou. IloHATHe palMOHAIBLHOTO 4YHCHIA, 3allliCh, CpPaBHEHHE,
YOOPSAOYMBAHUE  pAallMOHAIBHBIX  YHcel. ApupMeTHUecKHe JACUCTBUS C
palMOHAIIBHBIMH 4HMCiamMu. Pemenue 3a1a4 U3 peaabHOM NMPAKTUKU HA 4YacTH, Ha
poOu.

Crenenb ¢ HaTypaJbHBIM TOKa3aTelieM: OIpeleieHne, MnpeoOpa3zoBaHUe
BBIPAKEHUI HA OCHOBE OIpeAeNieHus, 3auch Oonblux uncen. [IpoueHTsl, 3anuch
MPOLIEHTOB B BUJAE ApOOH U IpoOH B BUAE MPOLEHTOB. Tpu OCHOBHBIC 3a/layil HA
MTPOLEHTHI, PELICHHE 3a]1a4 U3 PEaIbHOM MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JIETMMOCTH, PA3JIOKEHWE HAa  MHOXKUTEIU
HAaTypaJbHbIX YHCEIL.

PeanbHble  3aBuCMMOCTH, B TOM  4YHClIe TmpsMas ©  oOpaTHas
MIPONOPLIMOHAIIBHOCTH.

Anredpanyeckue BbIpaKeHUSA

IlepemeHHbBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHHUS C IIEpeMEHHOU. /lonmycTumele
3Ha4YeHus NnepemMeHHbIX. lIpeacraBnenrne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
dbopmynbl. Beraucnenus mo ¢popmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKECHUIH,
TOKIECTBEHHO paBHbIC BBIPAXKEHUS, IMpaBuja NpeoOpa3oBaHUS CYMM H
MIPOU3BEICHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEICHUS MOJOOHBIX CIaracéMbiX.

CBoJicTBa CTENEHM C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpHounensl 1 MHOrousieHbl. Crenenb MHorounaeHa. CinokeHHe, BBIYMTaHUE,
YMHOXE€HHE MHOTOWIEHOB. DOpPMyJIbI COKPALIEHHOIO YMHOXKEHUA: KBAIpaT CyMMBI
Y KBaApat pasHocTu. PopMyiia pa3HOCTH KBaIpaToB. Pa3iokeHne MHOTOYICHOB HA
MHOKHUTEJIH.

YpaBHeHMs M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, NpaBuia NpeoOpa3oBaHUS YypaBHEHUS,
PABHOCHJIBHOCTb YPABHEHU.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YPaBHEHMS, pEUIEHNE JINHENHBIX YpaBHEHNN. COCTaBIEHUE YPABHEHHH 10 YCIOBUIO
3a7ayu. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHUM.

JluneiiHOe ypaBHEHHE C ABYMsI NIEpeMEHHbIMU U ero rpaguk. Cucrema AByx
JVHEWHBIX YPAaBHEHMM C JBYMs NEPEMEHHBIMHU. PenieHue cHCTEM ypaBHEHHM
Coco0OM MoACTaHOBKU. [IprMephl perieHnst TEKCTOBBIX 33]1a4 ¢ MOMOLIBI0 CUCTEM
YpPaBHECHUM.

DOyHKUNHA



Koopaunara Touku Ha npsaMon. Uuciaoseie mpoMexyTKkH. PaccTosaue Mexny
IBYMS TOYKAMU KOOPAUHATHOU MIPSAMOM.

[IpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPAMHATHOW miockocTu. [Ipumepsl rpagukoB, 3aaHHbIX GOpMyIaMu.
Yrenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. ['padux pynkimm.
CpoiictBa pynkumii. Jluneitnas ¢ynkuus, e€ rpaduk. I'padux Qynkumuu y = [x|.
['paduueckoe penieHne JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPABHEHHM.

8 KUIIACC

Yucaa v BIYUCICHUSA

KBagpatuerit kopenb u3 umcia. [loHarne o0 uppanvoHAIHLHOM YHCIIE.
Hecsatuunbie TpuOIMKEHUsT UppalMOHaNIbHbIX yncen. CBoicTBa apudmeTHuecKux
KBaJPAaTHBIX KOPHEH M UX MPUMEHEHHE K MPe0Opa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYMCJIEHUSIM. JIeHCTBUTEIIbHBIE YUCIIA.

CreneHb ¢ LeIpIM MOKa3aTesaeM U e€ cBoiicTBa. CTaHAapTHAsA 3alUCh YHCIIA.

AJire0panvecKue BbIPaKeHUs!

KBagpaTHbIil TpEXUsEH, pa3ioKEeHHE KBAIPATHOIO TPEXWICHA HA MHOKUTEIIH.

Anrebpandeckas Jpodb. OCHOBHOE CBOWCTBO ajureOpandeckod Apoowu.
CnoxxeHre, BBIYMTAaHUE, YMHOXCHHE, JCJICHHE anreOpandeckux JpoOeH.
PanronanbsHbie BRIpaXKEHUS U UX MPE0Opa3OBaHHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (hopmyiia KOpHEH KBapaTHOTo ypaBHeHuUsA. Teopema
Buera. Pemenue ypaBHEHUH, CBOIAIIMXCSA K JIMHEWHBIM W KBAJAPATHBIM.
[Tpocreiimume qpoOHO-pallMOHATBHBIE YPaBHEHUS.

['padrueckas nHTEpIpETAMsl YPABHEHHI C ABYMS IEPEMEHHBIMU U CHUCTEM
JIMHENHBIX ypaBHEHUW C JBYMs IIepeMeHHbIMU. llpumepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a/1a4 ajaredpanyeckum crocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHOM MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBeHCTB. JIMHEHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTeMbl IMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DyHKUNHA

[Tonsitue ¢pynkimu. O6IaCTh ONPECTICHNS U MHOYKECTBO 3HaUCHUN (QYHKIIUU.
CriocoObl 3a1anus QPyHKITUH.

I'padpux dynkuuu. Yrenue cpoiicTB PpyHkimu no e€ rpadpuky. [Ipumepsi
rpa@ukoB (QYHKIHM, OTPAKAIOIIUX PEAbHBIE TPOLIECCHI.

@DYHKIMK, OINHUCHIBAIOIIAE TIPAMYI0O M OOpaTHYIO MPOMOPIIMOHAIBHBIE
3aBHCHMOCTH, UX rpadukn. Oyakimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIlICHUE YPaBHEHU U CUCTEM YPABHECHUM.



9 KUIIACC

Yuciaa 1 BIYUCTCHUA

PannonanbHble yucia, UPpALMOHATIBHBIE YUCIIa, KOHEUHbIE U OECKOHEUYHbBIE
AecsITUUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIC YUCIIA
KaKk OeCKOHEeuHble JecsATHYHble ApoOu. B3zanMHO 0AHO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JIEUCTBUTEIIBHBIX YMCEII U KOOPJIUHATHOM TIPSIMOU.

CpaBHeHHME JIEMCTBUTENBHBIX 4YHCeN, apU(METUYECKHe JEeUCTBUS C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA, UIUTEIHHOCTH IPOLECCOB B
OKPY’KAIOILIEM MUDE.

[Tpubnnx€HHOE 3HAYEHUE BEIMYMUHBI, TOYHOCTh NpUOIMKeHus. OKpyriieHue
yucen. [ Ipuknaka u orieHKa pe3yJIbTaTOB BEIYUCIECHUN.

YpaBHeHHs U HEPABEHCTBA

JIuneiinoe ypaBHeHue. Pemienne ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. PelnieHne ypaBHEHH, CBOAAIIMXCSA K KBAJIPATHBIM.
buksanpatHoe ypaBHeHue. IIpumepsl pelieHUss ypaBHEHUN TPETbEH U YETBEPTOMU
CTETICHEHN PA3JI0KEHUEM HAa MHOXKUTEIIH.

Pemenue npoOHO-palOHANBHBIX YpaBHEHMH. PerieHue TEKCTOBBIX 3aaad
anredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSI NEpEMEHHBIMH M ero rpaduk. Pemenue cuctem AByx
JIMHENHBIX YPABHEHUU C ABYMsI IEPEMEHHBIMU. PellieHue cucTteM AByX YpaBHEHUH,
OJIHO W3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpoi creneHu. [paduyeckas
MHTEPIIPETALNs] CUCTEMBl YPABHEHHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4 aaredpanyeckum crocoooM.

HucnoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJAHOW MepeMEHHOM. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOU. KBajgpaTHble HepaBEeHCTBA.
['padmyeckas uHTEepHpeTanys HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JABYMS
IIEPEMEHHBIMM.

DOyHKIUU

KBagparuunas ¢ynkuus, €€ rpadpuxk u cBoiictBa. [lapabona, KoopAHHATHI
BEPIINHBI TapaboJIbl, 0Ch CAMMETPHH MapadoJIbI.

I'padukn byskumit: y = kx, y =kx + b, y = k/x, y = x3, y=Vx, y = |x| 1 ux
CBONCTBA.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeCcCUm

[IoHsATHE YMCIIOBOM MOCIEAOBATEIIBHOCTU. 3aJaHUE IOCIEH0BATEIbHOCTH
peKyppeHTHO# dhopmyIioii u popmysoit n-ro wieHa.



Apudmerndeckass u reoMmerpuyeckas mporpeccuu. OopMynbl #-TO YIICHA
apu(METHIECKON U TEOMETPUIECKON MPOTPECCH, CYMMBI MIEPBBIX 71 YJICHOB.

N3obpaxkenne ujaeHOB apu(METHYECKOW U TEOMETPUUECKON Mporpeccuit
TOYKaMU Ha KOOPJAWHATHOW IUJIOCKOCTU. JIMHEMHBIM M AKCIIOHEHIMAJIBHBIA POCT.
Cno>xHbI€ TPOLICHTHI.

7 KIIACC

Hauanpnble nonsTus reomerpun. Touka, npsiMasi, OTpe30K, JIyd. Yo Buabl
yriioB. BeprukanbHele u cMmexHbBlE yIUIBL. buccekrpuca yrma. Jlomanas,
MHOTOYToJIbHUK. [[apaiisieIbHOCTh U MEPIIEHINKYISIPHOCTD NPSIMBIX.

Cummetpuunsbie purypbsl. OCHOBHBIE CBOMCTBa 0ce€BOM cuMmeTpuu. [Iprumepst
CUMMETPHUU B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOULIBIO LMPKYJIS U JIMHEUKU. TpeyroyibHHK.
BricoTa, Meinana, OuccekTpuca, uX CBOMCTBA.

PaBHOOEnpeHHBIE W  PaBHOCTOPOHHWH  TpeyroyibHUKUM. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa 1 MpU3HAKK PaBHOOEAPEHHOTO TpeyroyibHUKa. [Ipru3Haku paBeHcTBa
TPEYTOJILHUKOB.

CBOICTBA M NTPU3HAKK NApPAJUIEIBbHBIX MPsAMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
BHeninue yriel TpeyroiabHUKa.

[IpssMoyrosibHbI  TpeyroabHUK. (CBOWCTBO MEAMAHbl MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, IPOBEAEHHON K TMIIOTEHY3¢e. [[pu3Haku paBeHCTBa IPAMOYTOJIBHBIX
TPEYTrOJIbHUKOB. [IpsAMOYTOJIbHBIN TPEYTOJIBHUK C yTIIoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM YIyie U OOJIbLIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe MecTO TOUYeK. buccekTpuca yriia ©  CEepeIVHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK FTEOMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOpAa M JHAMETP, HX CBOMCTBA. B3anmmuHoe
PacMoJIOKEHUE OKPY>KHOCTH M mpsiMor. KacarenbHas M Cekylias K OKpPY>KHOCTH.
OKpy>XHOCTb, BIHCAaHHAas B yroji. BrnucaHHas M ONUCaHHAas OKPYXHOCTU
TPEyTOJIbHUKA.

8 KIIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBorcTBa. YacTHble
cllydad HapajuiesiorpaMmoB (IPSIMOYTOJIBHUK, poMO, KBajpar), UX MNPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamemnusi, €€ CBOWCTBA H MPU3HAKU.
IIpssmoyrosibHas Tpanenus.

Meron ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaX.



CpenHue JIMHUYU TPEYroiabHUKa U Tpaneuuu. LIeHTp macc TpeyrojabHUKa.

[Tomobue TpeyroJbHUKOB, Ko3(pduimeHT nomoous. IlpuzHaku mnogoous
TpEYroJbHUKOB. [IpriMeHeHne no100us npy pelIeHUH MPAKTUYECKUX 3a1a4.

CpoiicTBa mmomaaeil reoMmerpudeckux @uryp. Dopmysbl Uil IUIOIMIAIN
TPEYroJIbHHKA, Tapajienorpamma, pomOa u Tpanenuu. OTHOIICHHWE TUIONIAJCH
noI00HBIX (uryp.

Brruuciienue iomanen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. I[Ipumenenne teopembr Iludaropa npum pernieHUU
MPAKTUYECKUX 3a/1au.

CuHyC, KOCHHYC, TaHT€HC OCTpPOr0O yIJIa MPSIMOYTOJBHOIO TPEYroJbHUKA.
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO. TpPUTOHOMETPUYECKUE (PYHKIIUU
yriioB B 30, 45 u 60°.

BrnirncanHble ¥ HEHTPAIBHBIE YTJIbI, YTOJ MEXKAY KacaTEIbHOU U XOPAOU. YTJIbI
MEXKJly XOpJaMH M CEKYyIIMMH. BNHCaHHbIE W ONUCAHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxkeHue AByX okpyxkHocte. Kacanuwe oxpykHocteit. OOmiue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TaHrenc ymioB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI MPUBEIAECHUS.

Pemienue TpeyroyiibHUKOB. TeopeMa KOCUHYCOB M TeopeMa CUHYCOB. Perienue
MPAKTUYECKUX 33/1a4 C UCTIOJIB30BaHUEM TE€OPEMbl KOCUHYCOB M TEOPEMbI CHHYCOB.

[IpeobpazoBanme nomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mNOpPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TIPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeJIbHO.

Bektop, aiumHa  (MOOynb) ~ BEKTOpA,  COHANPABICHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpalMd HaJd BeKTopamu. Pa3nokeHue BeKTopa IO JIBYM
HEKOJUITMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKalIpHOE MNpPOU3BEIICHHE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJMHATHI HA TIJIOCKOCTU. Y PaBHEHUS MIPSIMON U OKPYKHOCTH B
KOOpJAMHATAX, MEePECeUCHUEe OKPYKHOCTEH MU TpsSIMbIX. MeTojJ KOOpJAUHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpYy)HOCTHU. ['pagycHas U paguanHas
Mepa yria, BBIYMCICHHE JJIMH Jyr OKpyxHoctel. I[lmomane kpyra, cekropa,
CErMeHTa.

JIBW>KEeHUs TUIOCKOCTH M BHYTPEHHUE CUMMETpuu (Guryp (djaeMeHTapHbIe
npencrasiienus). [lapamnensHblii nepenoc. [1oBopoT.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <cMATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMuHOCTHBIE pe3yJbTaTbl OCBOCHUSA MIpOrpaMMbl Y4eOHOTO Kypca
«MaremaTuka» XapaKTepUu3yrTCs:

1) naTpuoTHYeCcKOe BOCIIMTAHME:

NpPOSIBJICHUEM HHTEpeca K TMPOLULIOMY M  HACTOSIIEMY POCCHMCKOU
MaT€MaTUKH, [I€EHHOCTHbIM  OTHOIIEHHMEM K  JOCTHIKEHHUSIM  POCCUHCKHX
MAaTEMATUKOB U POCCUMCKOM MAaTEMAaTHYE€CKOW IIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTIKEHUN B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH TpaKAaHWHA M PeaTU3allly ero
NpaB, TMPEACTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKUIMOHHUPOBAHUS
pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPakJaHCKOTO 00IiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUYECKUX MPOOIJIeM, CBSI3aHHBIX
C TMPaKTUYECKUM TNPUMEHEHHEM JOCTIKEHHH HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPaJIbHO-ITUYECKUX MPUHLIUIIOB B JEATENBHOCTH YYEHOTO; 3) TpyldoBOe
BOCIIUTAHME:

YCTAHOBKOM HAa aKTMBHOE YYacTHME€ B PEUICHUM IPAKTHUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBiI€HHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHYE€CKOro
oOpa3oBaHMs HAa MPOTSKEHUH BCEW KXU3HU IS yCNEUHOW MpodeccHoHaTbHOM
JESTEIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
IOCTPOEHUEM MHAUBUAYAIBHON TPAEKTOPUHM 00PAa30BAHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3CTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K OMOIMOHAIIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, PELICHUM, pacCyKICHHUM, YMEHHUIO BUIEThH
MaTEMAaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LHEHHOCTH HAYYHOI'0 MO3HAHMSA:

OpUEHTallMed B JEIATEIIBHOCTH Ha COBPEMEHHYID CHCTEMY Hay4HbBIX
IPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOIBI U
oOuiecTBa, TMOHMMAaHUEM MAaTEMaTU4YECKOW HAayKM Kak c¢epbl UelIOBEUYECKOM
NEeSATEIbHOCTH, 3TAaNoOB €€ Pa3BUTHUS M 3HAYMMOCTH ISl PAa3BUTHSA LIMBUIM3ALUHU,
OBJIAJICHUEM SI3BIKOM MATEMAaTHUKW MU MAaTEMaTUYECKON KyJIbTYpPOil KaK CpPEACTBOM



II03HaHUs MMpPA, OBJIAJECHUEM IMPOCTEUIIMMH HABBIKAMU HCCIEN0BATENBCKON
NEATENbHOCTH;
6) (puznyeckoe BocnuTanue, GopMHUpoOBaHHE KYJIbTYPbI
310POBbS U IMOLMOHAJIBHOIO 0JIATOIOJIYYHS

TOTOBHOCTBIO IPHUMEHATH MATEMAaTUYECKUE 3HAHUS B HHTEpPECAX CBOETO
3I0pOBbS, BEAEHUSA  370poBoro oOpa3a JKM3HM  (3J0pOBOE  TMHTAHUE,
cOATaHCUPOBAHHBIA PEKUM 3aHATUH M OTAbIXA, peEryjspHas (Qusndeckas
aKTUBHOCTB ), C(DOPMHUPOBAHHOCTBIO HaBbIKa pe(IIEKCUHU, IPU3HAHUEM CBOETO IIpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa APyroro 4YeIoBeKa;

7) IKOJIOrHYECKOe BOCIIUTAHHE:

OpHEHTalel Ha NIPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUM ISl PEIICHUS 3aa4 B
00JIaCTH COXPAHHOCTH OKPY’KaOIIEH cpeibl, IUIAHUPOBAHUS MTOCTYIKOB U OLIEHKH
UX BO3MOJKHBIX MOCJEICTBUH IS OKPY>KAIOIIEH CpPe/ibl, 0CO3HAHUEM TI00ATBHOTO
XapakTepa 3KOJOTHYECKUX POoOJIeM U MyTeH X peLeHUS;

8) aJanranus K U3MEHALMMCH YCI0BHAM COLMATBLHON U

NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JEUCTBUSAM B YCIOBHSX HEONPEACIEHHOCTH, IOBBILIECHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO IEATEIBbHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCA y IPYIMX JIOAEH, IpUOOpeTaTh B COBMECTHOM [€ATEIbHOCTH
HOBBIE 3HaHWS, HABBIKM M KOMIIETCHLIUH W3 ONbITa JPYrUX; HEOOXOJIMMOCTBIO B
dbopMUpOBaHUN HOBBIX 3HAHHUI, B TOM 4ucie (HOPMYIUPOBATh WUIECH, MOHSATHS,
TUNOTe3bl 00 0OBEKTAX U ABJICHUSAX, B TOM YHCJIE PAHEE HEU3BECTHBIX, OCO3HABATh
Ae(PUIUTEl COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE; CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYyal[MI0, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KakK BbI3OB, TpPEOYIOUIUH KOHTPMEp, KOPPEKTHPOBAThH
IPUHMMAaeMble pPElIeHUus U AeUCTBUs, (OPMYJIHpPOBaTh M OLEHUBATh PUCKU U
HOCIEACTBUSL, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBble Jiornueckue JaeiicTBUA:

* BBIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHATHM, OTHOUIEHUH MEXKAY TMOHATHUAMU, (POPMYIUPOBATH
ONpEeAECTCHUs]  TOHSITUW, YCTaHABJIMBATH  CYLIECTBEHHBIM  IPU3HAK
Kinaccuukanuu, OCHOBaHUS JUIsi OOOOIIEHWS W CpPaBHCHHS, KPUTEPHU
MIPOBOJIMMOTO AHAIN3A;



BOCIIPUHUMATh,  (popMymupoBaTh U  TPeOOPa3OBBIBATH  CYKICHHUS:
yTBEpAUTEIbHbIE W OTPULIATENIbHBIE, €IWHUYHBIEC, YacTHBIE U OOINIHE,
YCIIOBHBIE;

BBISIBIIATh MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3H U TPOTUBOPEUHS
B (hakTax, JAHHBIX, HAOIIOJCHUAX U YTBEPKACHUSAX, NIpeIaraTh KPUTEPUH
TS BBISIBIICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JieNiaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX W
WHIYKTUBHBIX YMO3AKIIOYCHUN, yMO3aKIIIOUEHUH TI0 aHAIOTHH;

pazOupaTh JOKa3aTeIhCTBA MATEMATHUYECKUX YTBEPKIACHHUU (TMPSMbBIE U OT
IPOTHUBHOTO), TPOBOJUTH CAMOCTOSITEIPHO HECIOXKHBIC JI0Ka3aTelhCTBA
MaTeMaTHu4ecKknx (HakKkToB, BBICTPAWBATh apryMEHTAITHIO,
NPUBOJUTH TIPUMEPHl W KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBCHHBIC
pacCyXICHUS;

BBIOMpaTh CHOCO0 pelieHus: ydyeOHOM 3agauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHMs, BBHIOMpATh HamOoJiee TMOAXOASAIIMN C  y4ETOM
CaMOCTOSITEIILHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBare/LCKHe JeiCTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENbCKUM HHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIME MPOTHBOpEUHE, MpoliIeMy,
CaMOCTOSITEJIbHO ~ yCTAHaBIMBaTh MCKOMOE W JIaHHOE, (OpPMUPOBATH
TUIIOTE3Y, ApTYMEHTHUPOBAThH CBOIO MO3ULINIO0, MHEHUE;

OPOBOAUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IIJIaHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE UCCIIEJOBAHHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTEMaTUYECKOT0 00BEKTA, 3aBUCUMOCTEN O0BEKTOB MEKIY CO00ii;
CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHUSI U BBIBOJABI IO peE3yJibTaTaM
POBEAEHHOIO HAONIOIEHUs, HCCIIEIOBAaHUS, OLIEHWBATHh JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IIpOLECCa, a TAKKE BbIABUIATh
MPEIOJIOKEHNS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISIBJISITH  HEJAOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAlMM, JAHHBIX,
HEOOXOUMBIX JJISl peLICHUS 3a1a4u;

BbIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(POPMALIMIO PA3IMYHBIX BUAOB U (POPM IIPEICTABICHMS;

BbIOMpaTh (opMy TMpeAcTaBieHUS HHPOPMAMU U HWUIIOCTPUPOBATH
pelaeMble 3aayd  CXE€MaMH, [IuarpaMMaMiu, HHOW Trpapukoil U ux
KOMOHMHAIHSIMU,



OLICHUBATh HAAEKHOCTh HH(POPMALMU MO KPUTEPHUSIM, MPEITIOKECHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHUSA:

BOCIIPUHUMATH ¥ (JOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHIMU U
eJISIMHA OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PCHUS

B YCTHBIX M TMHCHBMEHHBIX TEKCTaX, JaBaTh TMOSICHEHHS MO XOIy PEeUICHUs
3aJ1auyu, KOMMEHTHPOBATh TIOJYUYCHHBIN PE3yJIbTaT;

B X0/ OOCYXXJICHHSI 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBHI,
poO0JIeMBbI, pelaeMoi 3a7a4r, BbICKAa3bIBATh WJIEH, HAIICJICHHBIC HA TIOUCK
pEIICHNs, COTTOCTABIIATh CBOM CY)KIIEHUS C CY)KICHUSMHU APYTUX YIaCTHUKOB
auanora, oOHapy)KMBaTh pa3jMuMe W CXOJCTBO TO3WIIMHA, B KOPPEKTHOMU
dbopme popMyITHpOBaTH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEJCTABISATh Pe3yIbTaThl PEIICHUS 3aa9H, SKCIIEPUMEHTA, UCCIIET0BaHus,
MPOEKTA, CAMOCTOSITEILHO BBIOMPATh (POpMAT BBICTYIUICHHS C YIETOM 3a/1a4
MIPE3CHTAINNA U OCOOEHHOCTEH ayUTOPHUH;

MOHUMATh W UCIOJB30BaTh MPEUMYIIECTBa KOMAaHTHOW U WHIAWNBUAYATbHON
pabOTHI IpH PEIICHUH YICOHBIX MATEMAaTHICCKUX 3a71aY;

NPUHAMATH II€JIb COBMECTHOH MEeSATEIBHOCTH, TIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOW pabOThl, pacHpenesTh BHUIBI paldOT, OTOBAPUBATHCH,
o0CyXIaTh MPOIECC U Pe3yJbTaT PaboThl, 0000IIaTh MHEHHS HECKOJBKUX
JIIOJICH;

y4acTBOBATh B TPYNIIOBBIX (hopMax paboThl (00CYKIeHUS, 0OMEH MHCHUSIMH,
MO3TOBBIC IITYPMbl W JPYTHE), BBIMOJIHATH CBOK YacTh pabOTBl U
KOOPAMHHUPOBATH CBOM JCHCTBHS C IPYTUMH WICHAMH KOMAaHIbI, OIEHUBATH
KauecTBO CBOETO BKJaJa B OOMMH MPOAYKT TIO  KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOICHUCTBUSI.

PerynsiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCTBHUSA

Camoopranusanus:

CaMOCTOSTENIbHO COCTaBJIATH IIJIaH, AJITOPUTM DPELICHMs 3adadyd (WU €ro
4acTh), BBHIOMpATh CHOCOO pELICHUS € Y4ETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U  KOPPEKTUPOBAThH
BapUaHTHI PEHICHUN ¢ YYETOM HOBOM MH(OPMAIIUH.

CaMOKOHTpOJ'II), SMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJCTh crocodoaMu CaMOIIPOBECPKHU, CAMOKOHTPOJIA IIponecCa U pe3yjbTaTra
peuICHNUA MaTeMaTHUYECKOM 3aJadu,



 MPEABUAETH TPYIHOCTH, KOTOPbIE MOI'YT BOZHUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

+ OLIEHMBATh COOTBETCTBHUE PE3YyJIbTaTa JEATEIbHOCTH MOCTABICHHOW LIENH U
YCIIOBUSIM, OOBSCHATh MPUYMHBI JOCTUXKEHUS WM HEIOCTHXKEHMS LIeNH,
HaXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K xonny oOydenuss B 5 kJacce OOy4YarONIMICS TMOJYYHUT CIEIYIOLIUE
MpEeAMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCTCHUS

[lorumate w MPaBUJILHO YIOTPEOISTH TEPMUHBI, CBS3aHHBIC C
HaTypaJbHBIMU YHCIIAMU, OOBIKHOBEHHBIMU U JECATUYHBIMU IPOOSIMH.

CpaBHHMBaTh W yNOPSAAOYMBATH HATypalbHBIE YHCIA, CpPaBHUBATh B
MNPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, TECATHUHBIE TPOOH.

CoOTHOCUTh  TOYKY HAa  KOOpDAMHATHOW  (YMCIIOBOWM)  TpsIMOM  C
COOTBETCTBYIOIIMM €H YUCIOM M W300pakaTh HATypaJbHBIC YHMCIIAa TOYKAMU Ha
KOOPAMHATHOM (YUCIIOBOM) TIPSMOM.

BreimonasaTe  apudMeTndeckue IEUCTBHS C HATypaldbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMHU JPOOSMHU B MMPOCTEHUINNX CITydasiX.

BrIMoTHITE TPOBEPKY, MPUKUAKY PE3yIbTaTa BEIYHCICHU.

OKpyrasTh HATypaJbHbIE YUCTIA.

Penienne TeKCcTOBBIX 33124

Pemate TeKCTOBbIE 3alaud apuPMETHUYECKUM CHOCOOOM U C IOMOIIbIO
OpraHM30BAHHOTO KOHEYHOTO Nepedopa BCeX BO3MOKHBIX BApUAHTOB.

Pemarp 3amaum, copepkamiue 3aBUCHMOCTH, CBS3BIBAIOIIUE BEIUYUHBL:
CKOPOCTb, BpEMs, PACCTOSIHHE, 1I€HA, KOJIMYECTBO, CTOMMOCTb.

Hcrnonb30BaTh KpaTKUe 3alKMCH, CXEMBbI, TA0IHIIbI, 0003HAYEHUS MPU PELICHUN
3azay.

[lonb30BaThC  OCHOBHBIMU  €IMHMIIAMH  WU3MEPEHMs: II€Hbl, MAaccChl,
pPacCTOsIHUSI, BPEMEHH, CKOPOCTH, BBIPaKaTh OJHHM E€IUHUIIbI BEJIUYMHBI Yepe3
IpyTHE.

W3Bnekath, aHAIU3UPOBaTh, OLEHMWBATH MH(POPMALIUIO, MPEJACTABICHHYIO B
Tabnuile, Ha CTOJI0YATOM AMarpaMmme, MHTEPIPETUPOBATh MPECTaBICHHBIE JaHHbIE,
MCIIOJIb30BAaTh JIAHHbIC NPU PEUICHUH 3a/1a4.



Harasignas reomerpus

[Tonmp30BaThCS T€OMETPUUECKMMU MOHATUSIMU: TOYKA, NpsiMasi, OTPE30K, JIyY,
yT0JI, MHOTOYTOJIbHUK, OKPYHOCTb, KPYT.

[IpuBoanTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX GopMy
W3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonbs30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIJIaMH: BEPIIMHA, CTOPOHA, C
MHOTOYT'OJIbHUKAMH: YTOJI, BEpIINHA, CTOPOHA, JHAroHaldb, C OKPY>XHOCTBIO:
panuyc, 1uameTp, LEeHTP.

N300pakaTh HM3ydeHHBIE TEOMETPHYECKHUE (PUTYpPhI HAa HEIMHOBAHHOW U
KJIETYaTON Oymare ¢ MOMOIIbIO IUPKYJIS U TUHECUKH.

Haxonute AnuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIBIO
JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW MJIMHBI; CTPOUTH OKPY>KHOCThH 3aJaHHOIO
paauyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH U YIJIOB MPSAMOYTOJbHHUKA, KBAIpaTa JIJsl UX
MOCTPOEHMU S, BBIYMCIICHUS TUIOLIAIN U TIEpUMETpA.

Beraucnsate mepuMmeTp W IUIONIAAbR KBajapaTa, NPSIMOYTOJbHUKA, (UTYP,
COCTAaBJICHHBIX W3 TPSMOYTOJLHUKOB, B TOM 4YHCie (Uryp, M300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tonmp30BaThCS OCHOBHBIMH METPUYECKUMH €IUHULIAMUA W3MEPEHUS JIUHBI,
IJIOIIAU; BBIpaXXaTh OJHU €IMHUILIbI BEJIMYMHBI Yepe3 APYTrHe.

Pacmo3naBate mapamienenuren, KyO, WCIONb30BaTh TEPMUHOJIOTHIO:
BepIHa, peOpo, rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHHUS MapajuIesieuIe 1a, Kyoa.

Beruucnare 00bEM KkyOa, mapajuiesienunena I0 3aJaHHbIM HU3MEPEHUSIM,
MOJIb30BAaThCS €IMHUIIAMU U3MEPEHUS 00BEMA.

PemaTte HecnmoXkHbIE 3alaud HAa M3MEPEHUE TE€OMETPUYECKHX BEJIMYHMH B
MPAKTUYECKUX CUTYalUsIX.

K xonny oOydenuss B 6 kJjacce OOy4YarOMIMICS TMOJYYHUT CIEIYIOLIUE
peIMETHbIE PE3YJIbTAThI:

Yuciia 1 BBIYHCJICHUSA

3HaTh W MOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3IMYHBIMM BUJAMHU YHUCET U
croco6amMu uX 3aluCcH, IEPEXOIUTh (€CIIM ATO BO3MOXKHO) OT OJTHOU (DOPMBI 3aIUCH
4yyciia K APYromu.

CpaBHMBaTh U YNOPSAOYUBATH LIE€bI€ YMCIa, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BbInonHsaTh, coueTass yCTHbIE U NHUCbMEHHBIE TNPUEMBI, apuPMETHUECKUE
JEUCTBUA C HATYPAJIbHBIMU U 1EJIBIMU YUCIIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU
TPOOSMU, TIOJIOKUTEIILHBIMUA U OTPUIIATEITLHBIMHU YHCIIAMHU.



BpranciiaTs 3Ha4€HUS YUCIIOBBIX BBIPAKEHUH, BBITTOIHATh NPUKUAKY U OLICHKY
pe3ynbTaTa BIYMCIEHUMN, BBITOJHIATH IPEOOpa30BaHUs YHUCIOBBIX BBIpAXKEHUI Ha
OCHOBE CBOMCTB apuU(METHUECCKUX JIEHCTBHIA.

COOTHOCHTh TOYKY Ha KOOPJIWHATHOM MpPSMOM C COOTBETCTBYIOIIUM €i
YUCJIOM M H300paXaTh YHUCIa TOYKAMU HAa KOOPIWHATHOM MPSMOW, HAXOAMTH
MOZYJIb YHCIIA.

COOTHOCUTH TOYKHM B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU
3TOM TOYKH.

OKpyryiiTh LeNble YMCia M JIECATUYHbIE APOOM, HAXOAUTh NPUOTMKEHUS
quced.

YuciioBble 1 0yKBEHHbIE BHIPAKEHUSA

[loHumate U ynorpeOyisiTh TEPMHUHbBI, CBI3aHHBIE C 3aMMChIO CTENIEHU YMCIIA,
HaxOJIUTh KBaJApaT U KyO 4YMCIA, BBIYUCIATH 3HAUYECHMS] UYMCIIOBBIX BBIPAYKEHUH,
COZIEpPIKAINX CTEIICHH.

[Tonp30BaThCs MpU3HAKAMU ACIMMOCTH, PAaCKIaJblBaTh HAaTypaJbHBIE YUCIA
Ha MTPOCThIE MHOKHUTEIH.

[Tonp30BaThCS MacIITAOOM, COCTABIISTH IPOTIOPIIMH W OTHOIIICHMSI.

Hcnonp30oBaTh OYKBBI JUIsi 0003HAYCHHS YUCET MPHU 3aMMMCHA MATEMATHICCKUX
BBIPAKECHHM, COCTABIIATH OYKBEHHBIC BRIPAXKEHUS U (POPMYJIbI, HAXOIUTh 3HAUCHUS
OYKBEHHBIX  BBIpQXEHHUH, OCYIIECTBIISSI HEOOXOIMMBIE  TOJICTAHOBKH U
npeoOpa3oBaHusl.

Haxonnte Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienne TeKCcTOBBIX 33124

PemaTe MHOTOIIArOBBIE TEKCTOBBIE 3a7]a4H ApU(DMETHIESCKIM CIIOCOOOM.

Pemrars 3agaun, CBSI3aHHBIE C OTHOLIEHUEM, TPONOPLUHOHAIBHOCTHIO BEJTUYMH,
MPOIICHTAMH, PEIIaTh TPU OCHOBHBIC 33/1a4X HA APOOU ¥ MPOIICHTHI.

Pemars 3amaum, copepkaluve 3aBUCMMOCTH, CBSI3BIBAIOIINE BEIUYUHBI:
CKOpOCTb, BpeMs, paccTosiHue, LICHA, KOJINYECTBO, CTOMMOCTb,
MPOU3BOAUTEIIBHOCTh, BpeMs, O00BEM pPaOOTHI, HCMOIB3YS apuDMETHUIECCKHUE
NEUCTBUS, OLEHKY, TMPUKUAKY, I[IOJb30BaThCAd  CAMHULIAMH  M3MEPECHUS
COOTBETCTBYIOIINX BEITUYHH.

CocraBnsaTh OyKBEHHBIE BBIPAKECHUS 110 YCIOBUIO 3a/1a4H.

W3Bnekats wHOOpMAIMIO, TPEACTABICHHYIO B TaOiMIax, Ha JIMHEWHOMH,
CTOJIOYATOW WJIM KPYrOBOW JuarpaMmax, WHTEPIPETHPOBATH TMPEICTABICHHBIC
JAHHBIE, UCIIOJIb30BaTh JAHHBIE IPYU PELICHUH 3a]1a4.

[IpencraBnsaTe nHGOPMALIMIO C TIOMOIIBIO TAaOIUI, TMHEHHON M CTOIOUYATON
JIarpaMm.



Harasignas reomerpus

[IpuBoauTh mpuUMepsl OOBEKTOB OKPYKAIOIIETO MHpA, UMEIOIUX (QopMmy
M3YYEHHBIX T€OMETPUYECKUX IUIOCKUX M IPOCTPAHCTBEHHBIX (PUIYp, MPUMEPHI
pPaBHBIX M1 CHMMETPUYHBIX (pUTyp.

N300paxaTh ¢ NOMOIIBIO LUPKYJs, JIMHEHKH, TpaHCHOpPTHpa Ha
HEJIMHOBAHHOMW U KJIeT4aToM Oymare u3y4eHHbIE III0OCKHE T€OMETPUUYECKUE (PUTYPBI
¥ KOHQUTYpaLUU, CAMMETPUYHbBIE (GUTYPBI.

[Tosib30BaThCsA rEOMETPUUECKUMU OHATUSMHU: PABEHCTBO (PUTYDP, CUMMETPHS,
UCII0JI30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCb CUMMETPHUH, LIEHTP
CUMMETPHHU.

HaxoauTs BEIMYMHBI YTII0B H3MEPEHUEM C ITIOMOILBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBI 3a1aHHOM BEJIMYMHBI, ITOJIb30BAThCS MPU PEIIEHUM 3aJad I'PAgyCHOUM MEpOu
YIJIOB, PACIIO3HABATh HA YEPTE)KAX OCTPBIN, IPSAMOU, Pa3BEPHYTHIN U TYIION YTJIBI.

BbIUuCHATh IIMHY JOMaHOW, NEPUMETP MHOTOYTOJbHUKA, I10JIb30BAThCS
€AMHULAMU U3MEPEHUS JUTMHBI, BBIPAXKATh OJHHU €UHULIBI U3MEPEHUS IJIMHBI YEPE3
Ipyrue.

Haxonutb, HCIOB3YS YEPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEKY ABYMS
TOYKaMH, OT TOYKH J0 MPSMOM, IJIMHY ITyTH Ha KBaJIpaTHOU CETKE.

Boruncnsate  miomanbk  QUryp, COCTAaBIEHHBIX H3  IPSIMOYTOJIBHUKOB,
MCIIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJbHUKH, HA paBHbIE (PUTYPBI, TOCTPAaUBAHUE
710 NIPSIMOYTOJIBHUKA, ITOJIb30BATHCS OCHOBHBIMM €IMHHUIIAMU U3MEPEHUS IIJI0IIAH,
BBIPAKATh OJHU €IMHUILIBI U3MEPEHHUS ILIOIAIN Yepe3 ApyTHhe.

Pacro3naBaTh Ha MoOJENSX U HM300pPAKEHUSAX MUPAMHIY, KOHYC, IMIIUHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOPO, IpaHb, OCHOBAHUE, PAa3BEPTKA.

N3o0paxkats Ha KIeTYaTOM OyMare npsMOyroJibHbIN MapaiieenuIe].

Boruncnsate 00bEM IpsIMOYTOJIBHOTO TapajuieNenunena, Kyoa, moiab30BaThCs
OCHOBHBIMH €JUHHUIIAMH U3MEpPEHUsi 00bEMa;

Pemate HecnokHbBIE 3alayd Ha HAXOXKICHUE T'€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYALUSX.

K xonmy oOyuenumss B 7 KJjacce OOYYaIONMUNCA TOTYYUT CICAYIONINC
MPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BbIYUCIEHUSA

BrimonHsITh, co4yeTass yCTHBIE W TUCHBMEHHBIE TPHUEMBI, apUPMETUUECKUE
JEUCTBUS C pallMOHAIbHBIMU YUCIIaAMU.

HaxoauTh 3HaueHUs] YUCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3zHOOOpa3HbIC
CrocoObl ¥ MPHUEMBI BBIUUCICHUS 3HAYEHUM JPOOHBIX BBIPAKECHUM, COAEp KaIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH.



[lepexoautb OoT onHON (POPMBI 3amucU Yuced K Jpyroi (mpeoOpa3oBHIBATH
JECSATUUHYIO AP0Ob B OOBIKHOBEHHYI0, 0OBIKHOBEHHYO B IECITUYHYIO, B YaCTHOCTH
B OECKOHEYHYIO JICCATUYHYIO IPOOB).

CpaBHMBATh U YIOPSA0YUBATH PAIMOHAJIBHBIC YHCIIA.

OKpyTasTh YKCIIa.

BpINOMHATE NPUKUAKY U OLIEHKY PE3YyJIbTaTa BEIYMCICHUN, OLICHKY 3HAaYEHUN
YUCJIOBBIX BBIPAKCHHUW. BBINOIHATE AEHUCTBHS CO CTENEHSMH C HATypaJlbHBIMH
IIOKa3aTeIIAMH.

IIprMeHATh NPU3HAKU IEIIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATyPAIbHBIX
qucell.

Pemare npakTUKO-OpHEHTUPOBAHHBIE 33Ja4d, CBSA3aHHBIE C OTHOILLUECHUEM
BEJIMYMH, MPONOPLUOHATBHOCTBIO BEJIWYUH, NPOLIEHTAMH, HHTEPIPETUPOBATH
pEe3ynbTaThl pEMICHUS 3aJa4 ¢ YYETOM OTPAHUYCHHUH, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTprUBaeMbIX OOBEKTOB.

AJiredpanyecKkue BbIPpAKEHUS

Hcnonb3oBath anredOpandyeckyro TEpMUHOIOTHIO U CUMBOJIMKY, IPUMEHATH €€
B [IPOLIECCE OCBOEHHUS Y4eOHOIr0o MaTrepuania.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPQKEHUN MpPU 3aJaHHBIX 3HAUYECHUAX
IIEPEMEHHBIX.

BoinmonHsaTe npeoOpa3zoBaHus 1LEJI0r0 BhIPAXKEHUS B MHOTOUJIEH MPUBEJCHUEM
MOJ00HBIX ClaraeMblX, PACKPBITUEM CKOOOK.

BpINOMHATE yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH KW MHOIOYIEHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBaJipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OCyIIEeCTBIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOMXKHUTEIM C ITOMOIIBIO
BBIHECEHHUSI 32 CKOOKH 001LEro MHOXKHTEIS, TPYNITUPOBKH CIaraéMbIX, IPUMEHEHHUS
dhopMyJ1 COKpAIIEHHOTO YMHOYKEHUS.

[IpumeHsATh npeoOpa3oBaHUs MHOTOUYJIEHOB JJI PELIEHUs] pa3IMYHBIX 3a7ad
Y3 MAaTEMATUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEM C HATypaJlbHBIMU MOKA3aTEISIMUA IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHHS U HEPaBeHCTBA

Pewlare JMHENHBIE ypaBHEHHsI C OJHOW IEPEMEHHOM, NPUMEHSAS NpaBUia
[Iepexo/1a OT UCXOJHOTO YPaBHEHUs K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisgercs
JIM YUCJI0 KOPHEM YpPaBHEHUS.

[IpumensTh rpaduyeckre METOIbl IPU PEIICHUH JIMHEHUHBIX YPaBHEHUN U HX
CUCTEM.

[TonGupate mnpuMepsl Map 4YHUCEN, SBISIIOIIMXCA PELICHUEM JIMHEHHOTO
YPaBHEHUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAUHATHOM MJIOCKOCTH rpaK TMHEHHOTO YPaBHEHHUS C JBYMS
MEePEMEHHBIMU, MOJIB3YSCh TPAPUKOM, IPUBOJIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pewrars cuctemsbl ABYyX JTMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU, B TOM
qucye rpaguyecKi.

CoctaBisaTh W pemaTh JHMHEHHOE YPAaBHEHUE WIM CUCTEMY JIMHEHWHBIX
YPABHEHHM MO YCIIOBUIO 33]1a4l, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4¥ [IOJyYEHHBIN pE3yJIbTaT.

DyHKUNHA

N300pakaTh Ha KOOPAMHATHOW MPSMON TOYKHU, COOTBETCTBYIOIINE 33 TaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3AMIUCHIBATH YUCIOBBIE TPOMEKYTKH HA
anre0pandecKoMm s3bIKe.

OtMmeyaTh B KOOPAMHATHOM TJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATAM,
CTpouTh rpaduku TMHENHHBIX GyHKIMA. CTpouTh rpadux GyHKUUU Y = [X|.

OnuceiBaTh C TMOMOINIBI0 (YHKIMA W3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHHE, LI€HA, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOJIUTEIILHOCTD, BpEMsI, 00bEM PabOTHI.

HaxoauTe 3HaueHue QyHKIMU 110 3HAUCHUIO €€ apryMeHTa.

[Tonumats rpadudeckuid croco® MpeACTaBlICHUs] U aHaIu3a WHQOpMaIuy,
U3BJICKATh U MHTEPIPETUPOBATH MH(DOpMaIuio 3 rpadMKOB peaIbHBIX MIPOIIECCOB
Y 3aBUCHUMOCTEM.

K xoHiy oOydenuss B 8 kJiacce OOyYaromIMIiCS TMOJYYHUT CIEAYIOIIUE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCICHUSA

Hcnonb30BaTh HadalbHBIE MPEICTABICHUS O MHOMXECTBE JCHCTBUTEIIBHBIX
YUCEN JUIsl CPABHEHMSI, OKPYTIICHUS U BBIYUCICHUN, N300paXKaTh JCHUCTBUTEIHHBIC
YyCJIa TOYKaMU Ha KOOPAWHATHOU MPSMO.

[IpuMeHsATs TOHSATHE apU(PMETUYECKOrO0 KBaJIPAaTHOIO KOPHS, HaXOAUTh
KBaJIpaTHbIE KOPHH, WCIOJIB3YS TPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOJIHSATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEPXKAIIMX KBAJpAaTHbIE KOPHU, HCHOIb3YS
CBOCTBA KOPHEMN.

Ncnonb3oBaTh 3anucu OONBIINX M MajlbIX YUCET C MOMOIIBIO IECITUYHBIX
npoOeii u creneneit yucia 10.

Anredpanyeckue BbIpaKeHUSA

[IpuMeHSATh TOHSTUE CTENEHM C UEJIbIM [OKa3aTelieM, BBIIOJHATh
npeoOpa30BaHus BbIPAXKEHUH, COAEPKAIMX CTENIEHH C LIETBIM MOKa3aTesIeM.

BrINonHATH TOXKIECTBEHHBIE MPe0Opa30BaHus PallMOHATBHBIX BRIPAKEHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOUJIEHAMH U alreOpandecKuMu ApoOsMu.

PacknanpiBaTh KBaJpaTHBINA TPEXWICH HA MHOKUTEIIH.



[IpuMeHnATh NpeoOdpa30BaHus BbIPAXKEHUHN ISl PELLICHHS] Pa3IMYHbIX 33734 U3
MAaTeMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON IPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewars 5MHEHBIE, KBAJIpPATHBIE YPABHEHUS W PALMOHAIBHBIE YpPaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUI C ABYMS IEPEMEHHBIMH.

IIpoBOAUTE MPOCTENIINE UCCIIEN0BAHUS YPABHEHUN U CUCTEM YPABHEHHM, B
TOM YHCIIE C IPUMEHEHUEM TpauuecKux MpeACcTaBiIeHUI (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBKO, W
npouee).

[TepexoauTh OT ciiOBeCHOW (HOPMYITUPOBKU 3aJaud K €€ anredpanmdecKon
MOJEJIA C IIOMOIIBIO COCTABJIICHHS YPAaBHEHHsS WM CHUCTEMBl YpPaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]]a4M MOJYyYEHHBIN pe3ybTarT.

[IpuMeHATh CBOMCTBA UUCITOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLIEHKH, PEIlIaTh
JTUHEHHbIE HEPABEHCTBA C OJTHOM MIEPEMEHHON U UX CUCTEMBI, JaBaTh TpauuecKyro
WJUTFOCTPALIMIO MHOKECTBA PELIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[loHuMaTh U HUCMOIB30BATh (PYHKIMOHAIbHBIE MOHATUSA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYEHMs), OMPENEIATh 3HAUCHHE (DPYHKIIMU IO 3HAYEHUIO
apryMeHTa, ONPeeNITh CBOMCTBA (PYHKIIUU 10 €€ rpaduKy.

Ctpouts rpadvku dJIeMEHTapHBIX (QYHKIIMA BUIA:

y=k/x, y=x2, y=x3,y=|x|, y = VX, OIIHCHIBATH CBOMCTBA YHCIOBOH PYHKIIHH
1o e€ rpaduky.

K xoniy oOyueHuss B 9 KJjacce OOy4aromuiCs TMOJTYYUT CICAYIONINC
IIPEAMETHBIE PE3YJIBTATHI:

Yuciaa v BBIYUCICHUA

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIC YUCJIA.

BrimonusaTe apudmMeTHueckue 1eMCTBUS C pallMOHaIbHBIMU YHUCIAMH, COYETAs
YCTHBIE U NMHCHbMEHHbIC MPUEMBI, BBHIMOJHITh BBIYUCIEHUS C UPPALMOHATBHBIMU
YU CJIaMHU.

HaxonuTtb 3HaueHus CTeNeHe ¢ 1eJIbIMU MOKa3aTeNsIMU U KOPHEH, BEIUUCISATD
3HAUEHHUS YUCIIOBBIX BBIPAKEHUH.

OKpyIJisiTh  I€MCTBUTEIBHBIC YHCIA, BBINOJHITh MPUKUAKY pe3yJibTara
BBIUHCIICHU, OLICHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS M HEPABEHCTBA

Pewiats nuHelHbIE M KBaIpaTHBIE YPAaBHEHU S, YPABHEHUS, CBOISIIIIMECS K HUM,
npocTelime ApoOHO-palMOHAIbHbIE YPABHEHHUS.

Pemare cucrtemsl NByX JIMHEMHBIX YPaBHEHUU C ABYMs NEPEMEHHBIMH M
CUCTEMBI JIByX YPAaBHEHHI, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JIMHEHHBIM.



Pemate TekcTOBBIE 3amauu  anreOpanyecKM CIOCOOOM C  MOMOIIBIO
COCTABJICHHS YPABHEHUS WM CUCTEMBI JIBYX YPABHEHHU C IBYMS TIEPEMEHHBIMM.

[IpoBOIUTH MPOCTEUIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHECHUU, B
TOM YHCIIE C IPUMEHEHUEM TIpauuecKux MpeAcTaBiIeHU (yCTaHaBIMBATh, UMEET
Y ypaBHEHUE WJIM CHCTEMA YPAaBHEHUU pEIICHUS, €CIH HUMEET, TO CKOJbKO, U
mpouee).

Pemate nuHelHBIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pakaTh
pELICHNE HEPABEHCTB HA YMCJIOBOM MPSMOMW, 3alMCHIBATH PELIEHUE C MOMOILBIO
CHUMBOJIOB.

Pemiatb  cuCTEMBl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIIME KBAJAPATHOE HEPABEHCTBO, M300pakaTh pPEIICHUE CUCTEMBI
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIUCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA MPU PEIISHUH PA3JIMYHBIX 33]1a4.

DOyHKIUU

PacriosnaBate (yHKIMM u3y4eHHBIX BHIOB. [loKa3pIBaTh CXEeMaTHYECKU

pacnoJiokKeHUue Ha KOOPAUHATHOM TIOCKOCTH TpapukoB GyHKIUN BUaa: y = kx, y =
kx +b,y=k/x,y=ax2 +bx + ¢,y =x3, y=1x, y = |x|, B 3aBUCHMOCTH OT 3HAYCHHiI
K03 (HUIIUEHTOB, OMMUCHIBATh CBOMCTBA (DYHKIIUHA.

Crpouth W n300paxaTh CXeMaTUYECKU rpaduKu KBaApPATUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUIHBIX (PYHKITUN IO MX TpaduKam.

Pacno3naBaTh kBagpatuuHyo (QyHKIHIO 110 (popMmylie, MPUBOAUTEH MTPUMEPHI
KBaJPAaTUYHBIX (DYHKIMHN U3 peaTbHOM KU3HU, (DU3UKU, TECOMETPHUH.

YucaoBble NOC/I€10BATEILHOCTH ¥ IPOTIPECCUH

Pacnio3naBaTh apuMeTHUECKYI0 U T€OMETPUUECKYIO POTPECCUU MPU PA3HBIX
crioco0ax 3a7aHusl.

BBITIONHATE  BBIYUCICHHUS C  HMCIOJb30BaHUEM (QOpMyJT N-ro YieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCH, CYMMBI MIEPBBIX N YWICHOB.

N300pakaTh 4jeHbl MOCJIEN0BATEILHOCTH TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3agaum, CBSI3aHHBIE C YMCIOBBIMH IOCJIENOBATEIIBHOCTAMHU, B TOM
YHUCJIC 3a/1a4d U3 PEATbHON KU3HU (C MCTIOJIB30BAHUEM KAJIBKYJIATOPA, MU(PPOBHIX
TEXHOJIOTUH).

K xoHiy oOydenuss B 7 kJjiacce OOYYaIONIIMICA TMOJYYHUT CICAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacro3naBaTh W3y4deHHBIE TE€OMETpUYECKHE (UTYPBI, ONPENeNsiTh WX
B3aMMHOE PaCIOJIOKEHUE, H300paxkaTh TeOMETpPHUYECKUEe (UTYPHI, BBITIOJHSATH
YEPTEXKU IO YCIOBHUIO 3a11aul. I3MepsATh JIMHEMHBIE U YTIIOBBIE BETUYHUHBI. PemaTh
3a7]a4M HA BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.



Jlenate TpyOyl0 OILIEHKY JMHEHHBIX W YIJIOBBIX BEJIUYUH MPEIMETOB B
peajbHOM KU3HHM, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl ITUX
00BEKTOB IO TOPSIIKY BETUYUHBI.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30oBaThCs NOpU3HAKAMUA PABEHCTBA TPEYTOJIBHUKOB, HCHOJIb30BaTh
MIPU3HAKU ¥ CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOANTE JTOTMYECKUE PACCYKICHUSA C MCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

ITonmp30BaThCAd NpU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJBHUKOB,
CBOMCTBOM MEAUAHBIL, MIPOBEIEHHON K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEUICHUY T€OMETPUYECKHUX 3a]1a4.

OnpenensaTh mapayieaIbHOCTh MPSMbBIX C TOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
¢ HUMH cekyias. Onpenenars napauieibHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3aaun Ha KieT4aToi Oymare.

[1poBOAUTE BBEIYUCICHUS U HAXOAUTh YUCIIOBBIEC U OYKBEHHBIC 3HAUCHUS YTJIOB
B F'€OMETPUUYECKUX 3a7a4ax C HUCIOJIb30BAHUEM CYMMbI YIJIOB TPEYTOJIbLHHKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa3OBaHHBIX NPU TEPECEUECHUU JBYX
MapajuleIbHbIX NPSAMBIX CEKyIIeW. Pemars nmpakTH4ecKue 3a/1a4i Ha HaXOXKJICHUE
YIJIOB.

Bnamers NmoHATHEM TE€OMETPUYECKOTO MECTA TOYEK. YMETh OMNPENECIIAThH
OMCCEKTPUCY yIJia U CEPEIMHHBIA MEPIEHIUKYIISP K OTPE3KY KaK TEOMETPUUYECKUE
MecCTa TOYEK.

DopMyJIMPOBATH ONPEACTCHUS OKPYKHOCTH W Kpyra, XOpIbl WU JHaMeTpa
OKPY>KHOCTH, IMOJIb30BAThCA UX CBOMCTBAMH. Y METh IPUMEHSTh 3TH CBOMCTBA IIPU
pellIeHnN 3a7a4.

Brnagete moHSATHEM ONMHUCAHHOW OKOJIO TPEYTOJIbHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonap3oBaThes akTaMu O TOM, YTO OHMCCEKTPHCHI YIJIOB
TPEYTrOJIbHUKA TEPECEKAOTCd B OJHOM TOYKE, MU O TOM, YTO CEpPEIAUHHBIE
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Bianers noHsATHEM KacaTENbHOM K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOM O
MEPIEHAUKYIISIPHOCTH KAaCATEIbHOM U Painyca, MPOBEAEHHOTO K TOUKE KACAHUSI.

[Tosnb30BaThCs MPOCTEUIIMMHU F€OMETPUUECKUMHU HEPABEHCTBAMU, ITOHUMATH
HX MPaKTUYECCKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOIIBIO TUPKYJIST U
JIMHEUKH.

K xoHmy oOydenuss B 8 kJiacce OOYYarOIIMICS TOJYYHUT CICAYIOIIUE
MPEAMETHBIE PE3YJIbTATHI:



Pacrno3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, HMX 3JEMEHTHI,
IIOJIB30BAThCS UX CBOMCTBAMU IIPU PELICHUU T€OMETPUYECKUX 3a4ad.

[IpuMeHsTh CBOICTBA TOYKHM IEPECEUEHUS] MEIMAH TPEYrojbHUKaA (LIEHTpa
Macc) B PEIICHUH 3a/]au.

BiianeTs noHsATHEM CpeHEN JIMHUY TPEYTOJIbHUKA U TPANEIUH, TPUMEHATD UX
CBOMCTBa MPHU PELICHNH TeoMeTpruueckux 3anad. [lonp3oBarbes Teopemoint Paeca
U TEOpEMON O NPOMOPLHMOHAIBHBIX OTpPE3Kax, MPUMEHATh HX I pPEIICHUS
IIPaKTUYECKUX 3a/]a4.

[TpuMeHsTh NpU3HAKK 0I00US TPEYTOJbHUKOB B PELICHUH T€OMETPUYECKUX
3a/ay.

[Tonmp3oBaThess Teopemoit [ludaropa s pemieHUss TEOMETPUUYECKHX U
npakTUyeckux 3agad. CTpoUTh MaTeMAaTUYECKYIO MOJIEIIb B MPAKTUYECKUX 3a/1a4uax,
CaMOCTOSTENbHO JIeJIaTh YePTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagete DNOHATMSMH CHHYyCa, KOCHMHYyCa M TaHIE€HCAa OCTPOro yria
IPSMOYTOJIBHOTO TpeyrojbHUKa. [101b30BaThCA 3TUMHU MOHATUSAMHU JJI PELICHUS
MPaKTUYECKUX 3a]1a4.

Boeruncnars (pa3nauuHbIMUA crioco0amu) IJIOIIaAb TPEYTroJbHUKA U TUIOMIATU
MHOTOYTOJBHBIX  GUryp (MOJb3ysCh, TJ€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHSATh Oy4eHHbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrnageTte NOHATHSAMU BIHCAHHOIO W LEHTPAIBHOTO YIUIA, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaxX, yriax MeXAy XOpAaMH (CEKyLIMMU) U YIiie MEXIY
KacaTeJIbHOM U XOPAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

Brnagers MOHATHEM ONMMCAHHOIO YETBIPEXYTOJIBHMKA, IPUMEHATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIbHUKA ITPU PEILICHNN 3a/1a4.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIU 7S 3a/1a4 peajbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NPUMEHEHUEM IMOAOOMS MU TPUTOHOMETPUHM (TOJB3YSACh, TI€ HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHmy oOydeHus B 9 kJiacce OOYYAIOIIMICSA TOJYYHT CICAYIOIIUE
MPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMU OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHl MNPAMOYTOJIBHOTO TPEYTrOJbHUKA («pEIIeHUE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMONIBIO KaJIbKyJIATOPA) AJIUHBI
Y YIJIBI 17151 HETaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaTbesa GpopMysiaMH MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUJII HAaXOXJCHHS COOTHOLIEHUH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.



Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIS HAXOXKCHUS PA3IMYHBIX
AJIEMEHTOB TPEYTrOJbHUKA («pEIIeHHE TPEYTrOJbHUKOB»), NPUMEHSITh HUX TIpU
pELIeHUH T€OMETPUUECKUX 3a/1au.

BnageTts nonstusMu npeodpazoBaHusi 000U, COOTBETCTBEHHBIX 3JIEMEHTOB
noo6ubIX (uryp. Iloap3oBaThCsi CBOMCTBaMU MOJ0OMSI MPOU3BOJIBHBIX (UTYD,
YMETh BBIYUCISITh JJIMHBI U HAXOIUTh YIIbI y MOM00HBIX (uryp. [IpuMeHsaTsh
CBOMCTBAa TOJOOMS B TMPAKTHYCCKUX 3ajJadaX. YMETh NPHBOJHUTH IPUMEPHI
MOJA00HBIX (PUTYDP B OKPY’KAIOIIEM MHPE.

[Tonb30BaThCa TEOPEMaMU O MPOU3BEACHUU OTPE3KOB XOP, O MPOU3BEIACHUU
OTPE3KOB CEKYIIHX, O KBaJipaTe KacaTeIbHOM!.

[Tonp30BaThCA BEKTOpaMH, MOHUMATh HUX TEOMETPHUYECKUN W (DU3NYECKUN
CMBICII, TIPUMEHSATh HMX B PEIICHUH TECOMETPHUSCKMX M (PU3HUECKHX 3ajad.
[TpuMeHsITh cKaIpHOE TPOM3BEICHNE BEKTOPOB AJIsI HAX0XKICHHUS JUIMH U YTIIOB.

[Tonp30BaTHCA METOIOM KOOPAMHAT HA IJIOCKOCTH, TPUMEHSTh €T0 B PEIICHUN
r€OMETPUUYECKUX U MPAKTUIECKUX 3a/1a4.

BrnageTs TMOHATHSAMU MPaBHIIBHOTO MHOTOYTOJBHUKA, JIMHBI OKPY>KHOCTH,
JUTMHBI TYyTH OKPY)KHOCTH W PaJIMaHHON MEphl yIila, YMETh BBIUUCIATH IUIOIIAIb
KpyTra u ero yacteil. [I[puMeHsITh OJTydeHHBIE YMEHHS B IPAKTUYCCKUX 3a1a9ax.

Haxonuth ocu (MM LEHTPHI) CUMMETPUU (PUTYP, NPUMEHATH IBUIKEHUS
MJIOCKOCTH B MPOCTEHIINX CITyYasx.

[IpuMeHATh MONyYCHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MaTEMaTHUYCCKUE
MOJIETIH JJIS1 33/1a4 PeabHOM JKU3HHU M TIPOBOJAUTH COOTBETCTBYIOIINE BHIUMCICHHUS
C TpPUMEHEHUEM TOJ00US U TPUTOHOMETPUYECKHX (YHKIHM (MOJIB3YsICh, TIIE
HEO0O0XO0IUMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE S5 KJIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
HanmeHoBaHMe pa3ie/ioB U TeM (Hpposrie)
Ne ni/m o0pa3oBaTe/IbHbIC
MPOorpamMMbI Konrtpoasbnbie | IlpakTnyeckue
Bcero pecypcbl
padoThI padoThI
Harypanbubie uncna. JlefictBus ¢ bubnuoteka [JOK
1 HATypaJIbHBIMU YHCIIAMU 43 1 https://m.edsoo.ru/7f4131ce
Harnsannas reometpust. Jlunun Ha but6mmoreka [IOK
2 IJIOCKOCTH 12 2 https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
3 OOBIKHOBEHHBbIE 1PO6H 48 1 https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
4 Harnsnaas reomerpusi. MHOrOyrojibHUKN 10 1 https://m.edsoo.ru/7f413 1ce
but6mmoreka [IOK
5 Hecsruatbie 1podu 38 1 https://m.edsoo.ru/7f4131ce
Harmsinaas reomerpust. Tena u purypst B bubnuoteka [JOK
6 IIPOCTPAHCTBE 9 1 https://m.edsoo.ru/7f4131ce
bubmunoreka LIOK
7 Tlosropenne n obodmenme 10 1 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4 4

6 KIIACC

Ne i/

KoaunuyecTBO 4acoB
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HaumeHoBaHue pa3/iejioB U TeM JJIeKTPOHHbIE
NPOrpaMMbI Beero Koutpoasbnbie | IlpakTunyeckue | (uupposbie)
padoTsI padoTsI o0pa3oBaTte/ibHbIE
pecypcsbl
but6mmoreka [IOK
HarypanbHbic uncna 30 I https://m.edsoo.ru/7f414736
Harnsnnas reomerpus. [Ipsimbie Ha bubnuotexa [JOK
II0CKOCTH 7 https://m.edsoo.ru/7f414736
but6mmoreka [JOK
Jpobn 32 1 1 https://m.edsoo.rw/7f414736
but6mmoreka [JOK
Harnsannas reomerpusi. Cummerpust 6 1 https://m.edsoo.ru/7f414736
but6mmoreka [JOK
Bripaxxenns ¢ Gyksamu 6 https://m.edsoo.nw/7f414736
Harmsnnas reomerpus. @urypsl Ha Bu6muotexa [JOK
IUIOCKOCTH 14 1 1 https://m.edsoo.ru/7f414736
bubmunoreka LIOK
[TonoxxuTenbHbIE U OTPUIIATEIbHBIC YHCTIA 40 1 https:/m.edsoo.ru/7f414736
bubmunoreka LIOK
Ipencrapienne JaHHBIX 6 I https://m.edsoo.ru/7£414736
Harnsannas reomerpusi. @urypst B 9 . Bu6muotexa [JOK

IIPOCTPAHCTBE

https://m.edsoo.ru/7f414736
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[ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3 AL bu6mmoreka [IOK
10 20 1 https://m.edsoo.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 5
7 KJIACC Auareopa
N HaumeHnoBanue Koanuecrno yacos DIeKTPOHHBIE
o/ "~ pasieioB M TeM B KoHTpoabHbIe Ipakruuyeckue (UHppPoBLIE)
nporpamMMel cero padoTsI padoThbI o0pa3oBaTe/bHbIE PeCypPChl
Yucna u
{ 55 { bubnuoreka HOK
PPIHHCICHIA https://m.edsoo.ru/7f415b90
ParmmonanbHbie ynciaa
) Anrebpanyeckue 7 1 bubnmoreka HOK
BBIPAKECHHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHMs u 20 1 bubnmnoreka HOK
HepaBeHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunater wu 24 1 Bubnuoreka 1HOK
rpaduky. OyHKIUH https://m.edsoo.ru/7f415b90
5 [ToBTOopenne u 6 1 bubnuoreka [HOK
0600IIEHNE https://m.edsoo.ru/7f415b90
OBIIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

- HaumeHoBaHMe KouaunyecTBOo 4acoB DJIeKTPOHHbIE
i "~ pasieNoB M TeM B KoHTpoibHbIe INpakrnueckne (uuppoBbIe)
nporpamMMel cero padoThI padoThI o0pa3zoBaTe/IbHbIE PeCypPChI
Yuca u

. s bubnuoreka LHOK
BRIHHCIICHHA. https://m.edsoo.ru/7f417af8
KBanpatubie KopHH

5 ncra c " . bubnuoreka LHOK
BPIHCIICHI. LTCHCHD € https://m.edsoo.ru/71417af8
1IEJIBIM TIOKa3aTeIeM

. AnrebOpanueckue . 1 Bubimorexa 1IOK
BRIpKCHIL. - https://m.edsoo.ru/7f417af8
KBanpathblii TpéxuieH

) Anrebpanyeckue s 1 BubImoTeKa 1LIOK

xK .

BRIpWKCHIA https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poob

5 YpapHennus " s . bubmnoreka HOK
HepaBeHcTEa. https://m.edsoo.ru/7f417af8
KBanpaTtHbie ypaBHEHUS

‘ yPaBHeHém " 3 bubmnorexa HOK
HepaBeHCTuBa' HCTEMBT https://m.edsoo.ru/7{417af8
ypaBHEHHIA

. YpaBHEHHS " . . Bbubnuoreka LHOK
HEpABCHCTRA. https://m.edsoo.ru/71417af8
Hepapencrtpa

5 DyHKIHHL. s bubnuoteka [HOK

OCHOBHEIE ITOHATHA

https://m.edsoo.ru/7{417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

DyHKIHH.

bubnmoreka HOK

) Yucnossle (pyHKIUH ) https://m.edsoo.ru/7f417af8

10 [loBTOpeHne u 6 bubnuoreka [HOK

06001IEHHE https://m.edsoo.ru/7{417af8
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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9 KJIACC

No HaumenoBanue Koanvecrso yacos DIEKTPOHHBIE
o/ © pa3geqioB M TeM Beero KoHTpoJibHbIE INpakTuyeckne  (UHdpoBbIe)
NporpamMmal padoThI padoTbl o0pa3oBaTe/bHbIE PeCypPChl
Yucna u
BBIYUCIICHHUS. bubnuoteka HOK
! JleliCTBUTEIBHBIE ? https://m.edsoo.ru/7f419d08
qrciaa
YpaBHeHUs u
) HEPABEHCTBA. 14 1 bubnuoreka L[IOK
VpaBHEHUS C OIHOM https://m.edsoo.ru/7f419d08
IEPEMEHHOI
YpaBHeHus u Bubmnoreka IHOK
: HEPABEHET A Crcrems 1 : https://m.edsoo.ru/7f419d08
YpaBHEHUHU
YpaBHeHus u Bubnnoreka LHOK
: S oPABEHETEA. 6 : https://m.edso0.ru/7f419d08
HepasencrBa
bubmmoreka IHOK
> Gy t6 : https://m.edsoo.ru/7f419d08
Yucnosbie bubnuoteka IHOK
¢ I0CJIEI0BATEIILHOCTH . : https://m.edsoo.ru/7f419d08
[ToBTOpEHUE,
7 0000meHue, 18 i bubnuoreka LHOK
CHCTEMAaTH3aLUs https://m.edsoo.ru/7f419d08

3HAHUHI
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OBILEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

YACOB I10 ITPOT'PAMME 102 6 0
7 KIIACC I'eomeTpust
N HaumeHnoBanue Koanuecrno yacos DIeKTPOHHBIE
"~ pa3lenoB M TeM B KoHTpo/bHbIe INpakTuyeckne (UHdpoBbIe)
nporpamMMel cero padoThI padoTbl o0pa3oBaTe/bHbIE PeCypPChl
[Ipocreiimue

reOMETPUIECKHE

1 (burypsl ¥ UX CBOHCTBA. 14 bubnmoreka [HOK
Usmepenue https://m.edsoo.ru/71415¢2¢
reOMETPUIECKUX
BEITHYHH

5 T 99 { bubnmmoreka HOK

PEYTOIBHIIH https://m.edsoo.ru/7f415¢e2e

3 Hapannensubie 14 { bubnuoreka HOK
HIPAMIBIE, CYMMA YITIOB https://m.edsoo.ru/7f415e2e
TPEYTrOJbHUKA

4 ?prmHOCTB " 14 { bubnuoreka HOK
KPYT. % COMETPHHACCIHE https://m.edsoo.ru/7f415e2e
HOCTPOCHUS

5 [ToBTOpCHME, 4 ! bubnuoreka LHOK
00600MIEHNE 3HAHMIT https://m.edsoo.ru/7f415¢e2e

OBIIEE KOJIMYECTBO 63 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

N HaumenoBanue Koanvecrso yacos DIeKTPOHHBIE
w/n pasjeson " TeM Bceer KoHTpOobHBI IlpakTuyeckn  (uM¢poBbIe)
NporpamMmal ¢ padoThI e padoThl o0pa3oBaTe/bHbIE PeCypPChl
) bubnuoreka HOK
1 HeThIpEXyronbHiK 12 1 https://m.edsoo.ru/7f417el
' 8
Teopema daneca u
Teopema o bubanoreka IHOK
2 TIPOTIOPIHOHATBHBIX 15 1 https://m.edsoo.ru/71417¢l
OTpe3Kax, MOTOOHBIE 8
TPEYroJIbHUKU -
IImomrane.
Haxoxnenue momanen Bu6moTexa LIOK
3 TPEYTOABIMEOR 1 14 1 https://m.edsoo.ru/7f417¢el
MHOTOYTOJBHBIX  (QUTYD.
[Tnomann IMOIOOHBIX 8
¢uryp
Teopema bubnmmoreka IHOK
4 [Mudaropa u  Hayana 10 1 https://m.edsoo.ru/71417¢l
TPUTOHOMETPHUH 8
Vsl B
OKpYXXHOCTH. BrimcanHsie bubnmnoreka LHOK
5 u ONMCAHHbIE 13 1 https://m.edsoo.ru/7f417el
YCTHIPEX YT OJIbHUKH. 8
KacarenbHbie K -
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okpyxxHoctu.  Kacanue

OKPYKXHOCTEH
bubnuoreka HOK
6 Hosrop eHHei 4 https://m.edsoo.ru/71417¢el
00001IeHne 3HAHNI g
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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9 KIIACC

e HanmeHoBaHue KosmvecrBo yacos DJIEKTPOHHbBIE
w/n " pa3eloB M TeM Bceer KoHTpOoJbHBI Ipakruyeckn = (UuppoBbIe)
nporpamMMmel e padoThI e padoThbl o0pa3oBaTe/bHbIE PECypPChl
Tpuronomerpus bubmmoreka IHOK
1 - TeopeMst kocitHycos 16 1 https://m.edsoo.ru/7f41a12
u cuHycoB. PemieHue
TPEYTrOJIbHUKOB Y
[IpeoGpazoBanu
e o100us. bubnuoreka HOK
2 MeTpuueckue 10 1 https://m.edsoo.ru/7f41al12
COOTHOIICHHS B C
OKPY>KHOCTH B
bubnuoreka HOK
3 BekTops! 12 1 https://m.edsoo.ru/7f41a12
Y
JlekapToBBI bubnunoreka 1HOK
4 KOOPIMHATHI Ha 9 1 https://m.edsoo.ru/7f41a12
TUIOCKOCTH c
IIpaBunbHbBIE
MHOTOYTOJIbHHKH. Bubmiorexa ITOK
5 Jloia OkpysHoCTH i 8 https://m.edsoo.ru/7f41a12
UIOMIA b Kpyra.
Beruucnenue £
Ionaaei
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bubnuoreka HOK
6 JBIOKCHHS 6 https://m.edsoo.ru/7f41al2
IIJIOCKOCTHU
C
S0t IlosTOpenme, bubnmmoreka IHOK
7 000bImEHAC, 7 https://m.edsoo.ru/7f41al2
cucreMaru3anus
3HaHUU Y
OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME
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YYEBHO-METOJJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IJIS1 YYHEHUKA

» MaTtemaruka (B 2 actsx), 5 kinacc/ Bunenkun H. 4., XKoxos B.U., YecHokoB
A.C., Anexcarnpona JI.A., lIBapudypn C.U., AknronepHoe o0IIecTBO
«M3parenscTBO «IIpocBenienne»

» Maremaruka (B 2 yactsx), 6 kinacc/ Bunenkun H. 4., XKoxos B.U., UecHokoB
A.C., Anexcarnpona JI.A., IIBapudypn C.U., AknronepHoe 00IIeCTBO

«3narensctBo «lIpocBemienue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
VYuebuuku 5, 6 kimaccel (B AByX dacTsax). ABropsl: Bunenkun H. 4., XKoxos B.1.,

Yecnoxkor A.C., lIBapuoypn C.U.

- PaGouue tetpanu 5, 6 knaccel (B AByX 4yactax). ABrop Pygnunkas B.H.

- KonTposbHbie paboThl 5, 6 ki1accel. ABTopsl: XKoxoB B.U., Kpaiinesa JI.b.
- MaTteMatuueckue TUKTaHTHI 5, 6 kinaccel. ABTOphI: JKoxos B.U.

- Marematuueckue TpeHaxkepbl S5, 6 kiaccel. ABtophl: JKoxoB B.M. -

MCTOI[H‘ICCKOC rmocoone AL YUUTCIIA. O6y‘{€HI/I€ MaTeMaTHKe B 5-6 Kjlacccax.

Astop Koxos B.I.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH



HUHTEPHET
5 KJacc

"/ Vue6noe nnTEpaKTHBHOE MOcOOUe K yuebuuky H. 5. Bunenkuna, B. 1.
Koxosa, A.C

Yecnokona, C. U. llIBapudypaa «Maremaruka 5 kiacc; http://school-
dollection.edu.ru — KomIeKknus 06pa3oBaTENbHBIX PECYPCOB;
IhternetUrok.ru - BUIEO ypOKH; www.math-on-line.com-
saHuMarenbHas MaTematuka; http://www.logpres.narod.ru — npumepsl
HH(POPMAIIHOHHBIX TEXHOJIOTHIA; http://www.allmath.ru - Bcs
MATEMaTHKA, http://mathem.h1.ru — maremaTuka on-line;
http://www.exponenta.ru - 00pa3oBaTeJIbHbI MATEMAaTHUCCKUI CalT;

[ «Bnexrponnas 6u6mmoTexa2000 no matemaTtuke», CD-ROM;

1) O6pazoBatensras Komrekims «MaTeMaTHKa 5-6 KIIacCh»;
www.mathvaz.ru/index.php - JIocbe y4uTeIss MATEMATHKH.

6 Knacc.

l«Maremaruka 5-6 knacc». CD-ROM;  coBpeMeHHbII
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