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MaremaTuka 5-6 kiaacc
IMMOACHUTEJBHAS 3AININCKA

[TpuoputeTHBIMH LIETSIMU O0yUYEHHUS MaTeMaTHUKE B 5—6 Kiaccax sIBISIFOTCS:
e IPOJIOJDKEHUE (POPMUPOBAHUSI OCHOBHBIX MAaTEMAaTHUECKUX MOHATUH (YUCIIO,

BEJINYMHA, reoMeTpu4ecKas ¢burypa), 00ecreynBaroIIMX
IPEEMCTBEHHOCTh U TEPCIEKTUBHOCTh MAaTEMaTUYECKOro OOpa30BaHUs
oOyyJarommxcs;

e Pa3BUTUE MHTEJUIEKTYaJIbHBIX U TBOPUECKHX CIOCOOHOCTEH O0YyYaroluxcs,
MO3HABATEJIbHOM AaKTUBHOCTH, HMCCIIEIOBAaTEIbCKUX YMEHHI, MHTEpeca K
U3YYEHUIO MaTEMATHKH;

e IOJIBEJICHNE OOYYAIOIIMXCSI HA JOCTYITHOM /I HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYKAIOLIEro MHUPA;

 popmMupoBaHuE (PYHKIIMOHATBHON MATEMAaTHUYECKON IpaMOTHOCTU: YMEHHUS
pacro3HaBaTh MaTeMaTHUYEeCKHME OOBEKTHI B peaJbHBIX KU3HEHHBIX
CUTYyallUsIX, MPUMEHSTh OCBOEHHBIE YMEHMS JUIsl PEIICHHS MPaKTUKO-
OpPUEHTHUPOBAHHBIX 3aJ]1a4, HHTEPIPETUPOBATH MOJYUYECHHbBIE PE3YJIbTATHI U
OLICHMBATh UX HAa COOTBETCTBUE IPAKTUYECKON CUTYaLIHH.

OcHOBHBIE JIMHUU COJEpKAHUS Kypca MaTeMaTMKd B 5—6 Kiaccax —
apudmerrnyeckass M TE€OMETpPUUYECKas, KOTOPbIE pa3BUBAIOTCS IapaljIesIbHO,
Ka)KJ1asl B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHMO OJHA OT
JIPYroM, a B TECHOM KOHTAaKT€ M B3aUMOJEHCTBUHM. Takke B Kypce MaTeMaTUKH
IPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMHU ajIreOpbl U ONMKUCATEIbHON CTATUCTUKH.

N3yuenue apudmMeTnyeckoro mMarepuaia HauMHAETCS CO CUCTEMAaTHU3alllH U
pPa3BUTHS 3HAHHW O HATYPaJbHBIX YKCIAX, MOJIYYECHHBIX HAa YPOBHE HA4YaJbHOIO
oOmiero oopazoBanus. [Ipyu 3TOM COBEPILIEHCTBOBAHUE BHIYUCIUTEILHON TEXHUKU
1 (OpMHpPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUU COUYETAETCAd C Pa3BUTHUEM
BBIYHUCIIUTENLHON KYJIbTYpPhI, B YACTHOCTH C OOYYEHHMEM MPOCTEHIIUM MpuEMaM
NPUKUAKA U OLIEHKH PE3yJbTAaTOB BBIUUCICHHU. M3yueHHe HaTypaJibHbIX YHCEI
npojoJKaeTcs B 6 Kiacce 3HAKOMCTBOM C HAuyaJbHBIMH TOHSTHSIMHU TEOPUU
JETUMOCTH.

Hauano wu3ydeHuss OOBIKHOBEHHBIX U JCCATUYHBIX IpOOEH OTHECEHO K 5
KJIaccy. DTO MEPBBIM 3Tanm B OCBOEGHUH JApo0eH, Korja MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMH, TIOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX
JnpoOeil B MOJTHOM 00BEME MPEAIIECTBYET M3YUYCHHUIO JTECATHUYHBIX IPOOEH, uTo
1EJeCO00pa3HO € TOYKHU 3pPEHHUS JIOTUKHU HW3JI0KEHHS YMCIOBOM JMHHUM, KOTAa
npaBuia JEUCTBUM C JIECATUYHBIMU JAPOOSIMH MOXKHO OOOCHOBAaThH  yXKe
W3BECTHBIMH QJITOPUTMAMH BBITIOJIHEHUS ACHCTBUN ¢ OOBIKHOBEHHBIMHU JPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMHU APOOSIMH PACUIMPUT BO3MOXKHOCTHU ISl TOHUMaHUS
OOy4arOIIMMUCS TPUKIAJIHOTO MPUMEHEHUST HOBOM 3allMCU NIPU U3YUYEHUU APYTHUX
NPEIMETOB U MPHU NPAKTUYECKOM HcHoJib3oBaHuU. K 6 Kkiaccy oTHec€H BTOpou



3Tall B H3Y4YEHMM JpoOei, IAe MPOUCXOJUT COBEPIICHCTBOBAHUE HAaBBIKOB
CpaBHEHUsI U TmpeoOpa3oBaHUsA JpoO€l, OCBOEHHE HOBBIX BBIYHCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHWUE TEXHUKHA BBIYMCICHUM, B TOM 4YHCIE 3HAYCHHU
BBIPKEHHI, COACPKANIUX U OOBIKHOBEHHBIE, U JIECATUYHBIE TPOOU, YCTAHOBIICHNE
CBSI3€M MEXIy HUMH, paCCMOTpEHHUE NMPUEMOB pelIeHMs 33/1a4 Ha ApoOu. B Havane
6 KJ1acca MPOUCXOANT 3HAKOMCTBO C IIOHATHEM IIPOLICHTA.

OCOOEHHOCTBPIO M3YYEHHS] TOJIOKUTENIBHBIX M OTPULATEIbHBIX YHCEIN
ABJIIETCS. TO, YTO OHM TAK)KE€ MOTYT pacCMaTpUBATHCS B HECKOJBKO 3TanoB. B 6
KJIacCce B Haudalie u3ydeHus Tembl «llonoKuTenbHbIE M OTPULIATENIBHBIE YUCIIA»
BbIIIeseTCa noarema «llemplie uyucna», B paMKax KOTOPOM 3HAKOMCTBO C
OTpULATEIBHBIMM  YHCIAMU W JCUCTBUAMHM C  IIOJOKUTEIBHBIMHU  H
OTPULIATEJIBHBIMU YUCIAMUA IPOUCXOIAUT HA OCHOBE COAEPIKATEIIBHOIO IOAXOJA.
OTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YYarOIIMXCs MPAKTHUECKU
CO BCEMU OCHOBHBIMM IOHATUSAMH TEMBI, B TOM YHUCJIE U C MPABUJIAMU 3HAKOB MPH
BBINIOJIHEHUH apuMeTHdecKkux AeicTBui. M3yueHue panuoHalbHBIX YHUCENT Ha
ATOM HE 3aKOHUYUTCS, a OyJIeT IPOAOIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oO0yueHMM pelIeHHIO0 TEKCTOBBIX 33Jad B 5—6 Kiaccax HMCIONb3YHOTCS
apumernyeckue npuémsl pemeHus. [lpu oTpaboTke BHIYMCINTENbHBIX HABBIKOB B
5—6 Kiaccax paccMaTpUBAIOTCS TEKCTOBBIE 3aJa4d CIEAYIOIIMX BUAOB: 337a4d Ha
JIBWKEHUE, HA YacTH, Ha IMOKYNKH, Ha padOTy M NPOU3BOJUTEIBHOCTb, Ha
IPOLIEHTHI, HA OTHOILIEHUA U TIponopiuu. O0yyaromuecs 3HaKOMSTCS ¢ IPUEMaMU
pelieHuss 3ajad  nepedopoM BO3MOXKHBIX BapHaHTOB, Yy4aTcsi paboTaTh C
uHdopMaIuen, peacTaBIeHHON B (hopMe TaOJINILl UITK TUArpamMM.

B  nporpamme ywyebHOro kypca «MaremMaTtuka» ~— HOpeAyCMOTPEHO
(dbopMHpoBaHUE MPONEAECBTUUECKUX allreOpanyeckux MpeacraBieHuil. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCIa B 3aBUCUMOCTM OT MAaTEMATHYECKOIO0 KOHTEKCTA
BBOJIUTCS IIOCTENIEHHO. DyKBEHHas CHUMBOJIMKA IIUPOKO MCIOJIB3YETCSA IPEXKIE
BCEro JJIsl 3alKCH OOIIMX YTBEPXKIEHUHN W MpeasiokeHui, (popmys, B 4aCTHOCTHU
JUISl BBIYMCIIEHUS TEOMETPUYECKUX BEIUMYHH, B KAUECTBE «3aMECTUTEISD» YHUCIIA.

B mporpamme yueOHOro kypca «MaTemaTuka» NpenCTaBICHA HarJsiIHAs
reOMETpPHUS, HaIlpaBJICHHAs Ha  pa3BUTHE o0pa3Horo MBIIUICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEeHHUsI, M300Pa3UTENbHBIX YMEHUN. DTO BaXKHBIN 3TaIl
B M3YYCHUHU T'€OMETPHUM, KOTOPBIA OCYLIECTBIIIETCS HAa HAIJISAAHO-IPAKTUYECKOM
YpOBHE, OMUPAETCS Ha HaISIIHO-00pa3HOEe MbIIIeHUEe oOydarommxcs. bombiias
pOib  OTBOAWTCS  MPAKTUYECKOW  AEATEIBbHOCTH, OMNbBITY, OJKCIIEPUMEHTY,
MozenrpoBaHuio. OOyJaronumecss 3HaKOMSTCSI ¢ T€OMETPUUECKUMHU (PUTrypamMu Ha
IUIOCKOCTH ¥ B TNPOCTPAHCTBE, C UX MPOCTEUIIUMHU KOHQUTYpaALMSIMH, ydaTcs
n300pakaTb MX Ha HEJIMHOBAHHON M KieTyaTod Oymare, paccMaTpuBalOT HUX
IIpOCTENIINE CBOMCTBA. B mporecce n3yuyeHus: HaryIsiiHOM T€OMETPUN 3HAHWS,



MOJIyYeHHbIE OOYyYalolMMUCS Ha YPOBHE HAYaJbHOTO 0O0IIero oOpa3oBaHuUs,
CUCTEMATU3HUPYIOTCS U PACIIUPSIOTCS.

CornacHo yueOHOMY IUIaHy B 9—6 Kilaccax M3ydaeTcsi MHTErpUPOBAHHBIN
npeaMmer «MareMaTrkay, KOTOPBIA BKJIIOYACT apu(PMETHYECKUH Marepuan Hu
HATJSAHYI0O TEOMETPUIO, a TakXKe MPOIMENEeBTUUYECKUE CBEICHUS W3 aireophl,
AJIEMEHTHI JJOTUKH U HayaJla OUCATENbHONW CTATUCTUKH.

Ha u3ydenne yueOHOro kypca «Maremaruka» otBoautcs 340 yacoB: B 5
kiacce — 170 gacoB (5 wacoB B Henmenwo), B 6 kiacce — 170 yacoB (5 yacoB B
HEJISTIIO).



COJEPKXAHUE OBYUYEHUA
5 KUIACC

HarypaJjbHble 4ncjia v HYJIb

Hatypanbnoe uucno. Psg nHarypampHbix uucen. Yuciao 0. M3oOpaxenue
HATypaJbHBIX YUCEJ TOUKAMU Ha KOOPJUHATHOM (YUCIOBOM) IIPSIMOM.

[To3unmonHas cucremMa cyucieHus. PuMckas Hymepanus Kak MpUMep
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHU. [lecaTHUHas cucTeMa CUUCIICHHUS.

CpaBHEHUE HATypaJIbHBIX YUCEJ, CPABHEHUE HATYPAIBHBIX YHCEN C HYJIEM.
Crnioco6s1 cpaBHeHHst. OKpYTIIEHHE HATYpPaIbHBIX YHCET.

CroxeHne HaTypalbHBbIX YUCEN, CBOMCTBO HYJIS IIPU CIOKEHHH. Brruntanue
KaK JeiicTBUE, 0OpaTHOE CIIOKEHHUIO. Y MHOXKEHHE HATYpaJIbHBIX YKCEJ, CBOHCTBA
HyJlId W CAUHUIBI Npu YMHOXKeHUHW. JleneHue Kak jeiicTBue, oOpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI IEWCTBHM, CBSI3b MEXy HUMH. [IpoBepka pesynbraTa
apudmeTndeckoro aeiictus. IlepeMecTuTeNbHOE W COUYETaTENbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS UM YMHOXXEHHS, pacHpe/leTUTeIbHOEe CBONCTBO (3aKOH)
YMHOXEHHUS.

Hcnonb3oBanne OykB /711 0003HAUCHUS HEU3BECTHOTO KOMIIOHEHTA U 3aIiCH
CBOMCTB apu(PMETUUECKUX JACHCTBUIM.

JlenuTenn M KpaTHbIE 4YHCIIA, pa3lioKeHHWEe Ha MHOXuTenu. [lpocTteie u
coctaBHble uncnia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

CreneHb ¢ HarypaJdbHbIM IIOKa3aTeleM. 3aluCh 4YHCIAa B BHUAE CYMMBI
Pa3psIHBIX ClaraeMbiX.

UucnoBoe BBIpAKEHUE. BBIYMCIEHNME 3HAYEHUM YHUCIOBBIX BBIPAKECHHM,
MOPSAIOK  BBIMOJIHEHUA ~ AcHUCTBUM.  Vcronb3oBaHWME MpU  BBIYMCICHUAX
MEPEMECTUTENBHOTO M  COYETATEJIbHOTO CBOWCTB (3aKOHOB) CIIOXKEHUS H
YMHOXEHUSI, PaCpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

Apodu

[IpencraBierre o JApoOM Kak CImocoO€ 3almuCHd  YacTH  BEJIMYHMHBI.
OObikHOBEHHBIE ApoOu. [lpaBunbHbIE W HenmpaBwibHbIE ApoOu. CMeliaHHas
Ipo0b, TpENCTaBlIeHWE CMEIIAaHHOW apoOM B BHUJAEC HEMPABWILHOW ApOoOH W
BBIJICJICHUE IIEJI0M YacTH 4YHClIa M3 HEeMpaBUILHOH npoou. M3o0pakenue apobeit
TOYKaMH Ha YKCII0BOM npsiMoii. OCHOBHOE CBOMCTBO apodu. CokpalieHue apooei.
[IpuBenenue aApodu Kk HOBOMY 3HameHartelno. CpaBHEHUE ApOoOeH.

CrnoxeHve W BbIYUTaHUE IpoOeil. YMHOXKEHUE U JIeJIeHHe ApoOeH, B3auMHO
oOpaTHbie 1pobu. HaxoxaeHne yacty 1eI0ro U Ueaoro o ero 4YacTu.

Hecstuunas 3amuck npoOeii. IlpencraBnenue necsITHYHON NpoOU B BHUJC
OOBIKHOBEHHOH. IM300pa’keHre HecATUYHBIX ApoOel TOYKaMM Ha YHCIOBOU
npsiMoil. CpaBHEHUE IE€CSITUUHBIX IpOOEH.



Apudmernueckre ACHUCTBUS C JACCATHUYHBIMUA JpoOsimu. OKpyrieHue
JECATUYHBIX APOOEH.

Pemenue TeKCcTOBBIX 3a/1a4

Pemenne TEKCTOBBIX 3amady  apuMeTHYecKuM crocoOom. Pemienue
JIOTUYECKHUX 3ajad. PemeHue 3amad mnepeOOpoM BCEX BO3MOYKHBIX BAPUAHTOB.
Hcnonb3oBaHue mpy pelieHuu 3a7a4 TaOJUI] U CXEM.

Pemienne 3amay, comepKamMx 3aBUCHMOCTH, CBSI3bIBAIOIINE BEJIWYUHBIL:
CKOpPOCTb, BpEMsl, pacCTOSIHUE, II€Ha, KOJUYECTBO, CTOMMOCTb. EIMHUIBI
U3MEpEHHs: Macchl, 00BEMa, IICHBI, PACCTOSHHS, BPEMEHH, CKOpOCTH. CBs3b
MEXIYy €AUHUIAMU U3MEPEHUS KaXX10M BETUYHHBI.

Pemenne 0OCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBnenne JaHHBIX B BUJIE€ TAOJIHII, CTOJIOYATHIX HATrPaMM.

Harasignas reomerpust

Harnsanuele mnpencraBieHus O (urypax Ha IUIOCKOCTH: TOYKa, MpsAMas,
OTPE30K, Jy4, yTOJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yrou. [Ipsmon,
OCTPBIH, TYIIOU U pa3BEPHYTHIN YIJIBL.

JUIMHA OTpe3Ka, METPUYECKUE €IUHMIIBI JUIMHBI. J[JIMHA JIOMaHOH, IEpUMETp
MHOTOYTOJIbHUKA. VI3MEpEeHNEe U TOCTPOEHUE YIJIOB € IOMOILBIO TPAHCIIOPTHUPA.

Harnsanele npencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
NPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUIYD.

N3obOpaxkenne ¢uryp, B TOM uuciae Ha kieryatoi Oymare. I[loctpoenue
KOH(pUTypanuii U3 4acteil mpsiMOM, OKPYXKHOCTH Ha HEJMHOBAHHON W KJIETYATON
Oymare. Mcrnionp30BaHue CBOWCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBajApaTa.

[Inomans mOPAMOYroJIbHUKA W  MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4HCJEe (QUTYyp, N300paKEHHBIX HA KJIET4aTOM Oymare.
EnvHuIe namMepeHust miomaim.

Harnsiaaple ipeacTaBieHus: 0 MPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOIbHBIN
napajienenunen, — Kyo, — MHororpaHHukd.  M3o00pakeHue  MpOCTEHIMX
MHOTOrpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. CosnaHue Mojene
MHOTOTPaHHUKOB (U3 Oymaru, NpoBOJIOKHU, IJIACTUIIMHA U JPYTUX MaTEPUAJIOB).

OOBEM NpPAMOYTOJILHOTO TMapajenenumnena, Kyoa. EIuHUIB u3MepeHus
o0BEMma.

6 KJIACC

HarypajabHblie yucia

Apudmernueckre IEHCTBUA C MHOTO3HAYHBIMU HATypajdbHBIMH YHUCIIAMH.
YucioBble  BBIpaKEHHUSA, TMOPSAOK  JCHCTBUH,  HMCHOJB30BAaHUE  CKOOOK.
Hcnonb30BaHWe IIpU  BBIYUCIEHUAX IEPEMECTUTENIIBHOIO M COYETATEIBHOIO
CBOWCTB CJIOKEHHSI M YMHOXEHHs, PACHPENCIUTEIIBHOTO CBOMCTBA YMHOXKECHUS.
OxpyriaeHue HaTypajabHbIX YUCEN.



Jlenutenu u KpaTHbIE YKClia, HAMOOJIBIINKN OOIIMI JEIUTENb 1 HAUMEHbIIEe
oO1mree kpaTHoe. JlemMMOoCTh CyMMBI U TIpou3BeieHus. JIeeHne ¢ OCTaTKOM.

Jpoon

OOGbIKHOBEeHHasl ApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue ApoOer.
CpaBHeHue U ynopsiiounBaHue Jipooeil. Pemenue 3a1a4 Ha HaX0XKJIEHHE YacTU OT
HEeJ0oro M I1eJoro mo ero 4actu. J[poOHoe 4YHCIIO Kak pe3ynbTar JeieHUs.
[IpencraBnenue necITUYHON IpOOU B BUE OOBIKHOBEHHOW POOU U BO3MOXKHOCTh
npeCcTaBiICHUs OOBIKHOBEHHON JIpOOU B BHJIE JACCATUYHOU. JlecsTUUHbBIE TpoOH U
METpHYECKasi cucreMa Mep. ApupMeTHIECKre JEHCTBUS U YUCIIOBBIE BBHIPAKCHUS
C OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMHU.

OtHomienue. [lenenne B JaHHOM OTHolIeHWU. MacmTab, Tponopius.
[IprMeHeHne TpONOpUUI MIPU PEIICHUH 33/1a4.

[Tonarue npoueHTa. BeluncieHne npoueHTa OT BEJIMYUHBI U BETUYUHBI 1O €&
MPOIIEHTY. BbIpakeHre MpPOLIEHTOB ACCATUYHBIMU JIpoOsimu. Perenue 3agad Ha
MPOIEHTHI. BblpakeHNE OTHOILICHUS BEJIMYMH B MPOLIEHTAX.

IHonoxuTebHBIE H OTPULIATEIbHbIE YHCJIA

[TonoxxutenbHble U oTpuUATeNnbHble uncina. Llenble uncia. Moaynbs yucna,
reoMeTpudecKkas WHTEeprnperanus Moayis uyucia. M3o0pakeHue ducel Ha
KOOpAMHATHOM  mpsMoi. UYUucnoBble  mpomexyTku. CpaBHEHHE  YHUCEI.
Apudmernueckue AeUCTBUSI C MOJOKUTEILHBIMU U OTPUILIATEILHBIMU YUCIaMHU.

[IpssmoyrosibHast cucTeMa KOOpAWHAT Ha IUIOCKOCTH. Koop/IMHATHI TOYKH Ha
I0cKoCcTH, abcuucca u opauHata. [loctpoenue Toduek u Guryp Ha KOOpAUHATHON
MJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHU S

[Ipumenenne OykB JUIsi 3alUCH  MaTEMaTUYECKUX  BBIPAKECHUM U
npemoxxennii. CBoricTBa apumMeTHIecKuX AeCTBUN. BykBeHHbIE BBHIpOXKEHUS U
YUCJIOBBIE TMOJICTAHOBKUA. DYKBEHHBIE pPABEHCTBA, HAXO0XICHUE HEU3BECTHOIO
KoMrnoHeHTa. Dopmyiibl, (GopMysibl HepuMeTpa U IUIOMIAIUA MPSIMOYTOJIbHUKA,
KBaJpaTa, o0bEMa mapasienenumneaa u Kyoa.

PemieHne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apudmeTHdeckuM —crocodom.  Pemrenue
JOTUYEeCKUX 3ajad. Pemenue 3amay mepeObopoM BCeX BOZMOXKHBIX BApUAHTOB.

Pemienne 3agad, coaepkalUX 3aBUCUMOCTH, CBSA3BIBAIONIMX BEJIWYUHBIL:
CKOPOCTb, BpeMsl, paccTosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOJIUTEIIBHOCTh, BpeMs, OO0BEM paldOThl. EAMHUIEI U3MEpEHUs: MaccChl,
CTOMMOCTH, PACCTOSIHUSI, BPEMEHHM, CKOpOCTH. CBfA3b MEXAY €IMHUIAMU
WU3MEPEHUS KaXKI0W BEJTMUUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOILIEHHEM, MPONOPLHUOHAIBHOCTHIO
BEJTUYMH, MPOIICHTAMH; PEIIEHNE OCHOBHBIX 3aJ]1a4 Ha JPOOU M MPOIIECHTHI.



OneHka W NpUKUAKA, OKpyrieHue pesyaprata. CocTaBieHHE OYKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3aJa4H.

[IpencraBieHne AaHHBIX C MOMOIIBIO Tabmuy u auarpamMm. CronOuateie
JIUarpaMMbl: YTEHUE U MIOCTPOCHKE. UTeHHE KPYTOBBIX HArpaMM.

Harasignas reomerpust

Harnsnaele npencraBiieHus O (urypax Ha IUIOCKOCTH: TOYKa, MpsAMas,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOIOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3auMHOEe pacnonokeHne [BYX MPAMBIX Ha IUIOCKOCTH, NapaljiebHbIE
npsiMble, MEPHEHAUKYISIpHbIE MpsMble. V3MepeHne pacCTOsIHMIL: MexAy IByMs
TOYKaMH, OT TOYKH JI0 IPSAMOU, JJIMHA MaplIpyTa Ha KBaJIpaTHOW CETKeE.

M3mepeHre W TMOCTPOCHHE YIJIOB € TOMOLIBIO TPAaHCIOPTUpPA. Bumael
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIBHBIH, TYHOYTOJIbHBI,
paBHOOEPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTOJIbHUK, IPUMEPHI
YETHIPEXYTOJIbHUKOB. [IpAMOYTOJIbHUK, KBAJPAT: UCIIOJIb30BAHUE CBOWCTB CTOPOH,
yIJ0B, nuaroHaiel. M300pakeHne reoMeTpudecKux (QUryp Ha HEIMHOBAHHOM
Oymare ¢ WCIIOJIb30BAHMEM LMPKYJIA, JIMHEHKH, YrOJbHUKA, TpPAaHCIOPTHpA.
[TocTpoenus Ha kieT4yaToi Oymare.

[lepumerp ™HOroyroiapHuka. IloHsaTne tuomAAM QUIYpBL, €IUHUIIBI
u3Mepenus mionaau. [IpubmmwkéHnoe n3mepenue miomanu GUryp, B TOM 4uciie
Ha KBajapaTHOU ceTke. [IpubnmxEHHOE U3MepeHne IMHBI OKPY>KHOCTH, IUIOIIA TN
KpyTa.

CumMmMmeTpus: LIeHTpasbHas, 0CeBask U 3€pKaJibHasi CHMMETPUH.

[TocTpoenne CUMMETPUYHBIX PUTYD.

Harnsansie MIPEICTABIICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunen, kyO, mpu3Ma, Nupamuaa, KOHyC, IWJIMHAp, wmap U cdepa.
N306paxeHnne npocTpancTBEHHBIX Guryp. [Ipumeps! pa3BEPTOK MHOTOTPaHHUKOB,
nuiInMHApa U koHyca. Co3gaHue Mojenneid NpoCTpaHCTBEHHBIX (puryp (u3 Oymaru,
IIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHAITIOB).

[lonatue oObéMa, eauHUIBI u3MepeHuss o0béMa. OOBEM NPAMOYTOILHOTO
napajienenumneaa, Kyoa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHMsS IPOrpaMMbl Y4eOHOTro Kypca
«MaremaTnka» XapakTepHU3yHTCS:

1) naTpuoTHYecKOe BOCIIUTAHHUE:

OPOSBJICHHEM MHTEpeca K IPOLIOMY UM  HACTOSALIEMY POCCHUHCKOU
MaTE€MaTHKH, LEHHOCTHBIM  OTHOWIEHWEM K JOCTHKEHUSM  POCCHUCKHUX
MAaTeMaTUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO 3THUX
JOCTHXKEHHUM B IPYTUX HAyKaX W NPUKIAJAHBIX cepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIUTAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3aliu ero
opaB, MpPEICTaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0OCY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUN HayKHh, OCO3HAHHUEM BaXHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ICSITEIIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTHYECKUX 3a]a4y
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTE€MAaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEH >KM3HU JUIsl YCHEUIHOW MpodeccuoHanbHOU
JESTEIbBHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM MHAUBUAYAIBHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOe BOCTIMTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY H©  3CTETUYECKOMY  BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PELICHUM, pacCyXIACHHH, YMEHHUIO BUIEThH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMUS:

OpUEHTallMed B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IpEeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJIOBEKa, MPUPOIBI U
oOmiecTBa, MOHMMAHUEM MaTEMaTHYECKOW HAyKH Kak CQepbl YeIOBEYECKOU
NEATEIbHOCTH, 3TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMAaTHYECKOW KyJIbTypOW Kak CpeICTBOM
NMO3HAHUA MHpA, OBJAJECHUEM TMPOCTEHIIMMH HaBbIKAMU HCCIIEI0BATENbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTaHue, GopMHUpPOBaAHHME KYJILTYPbl 3I0POBbS M
IMOIUOHAIBHOTO 0JIAT OOy YHS:

TOTOBHOCTBIO MPUMEHSATh MAaTEMaTUYECKUE 3HAHMS B HHTEPECaX CBOEIrO
3I0pOBbsl, BEAEHMS  340pOBOr0  oOpa3a KU3HH (300pOBOE  MHUTAaHHE,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHH U OTAbIXa, peryisipHas (Qundeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedieKcuu, MNpPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPYyroro 4eJI0BeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:

OpUEHTalMel Ha MPUMEHEHUE MaTEMAaTUUECKUX 3HAHUU JJIs PEIICHUs 3a/1a4
B 00JacTH COXPAaHHOCTH OKPY’KalOIIEW Cpenbl, IJIAHUPOBAHMS IOCTYNKOB U
OLICHKM WX BO3MOXKHBIX TMOCIEACTBUN MJII OKPYXKAIOIIEH Cpelbl, OCO3HAHUEM
r7100aJpHOTO XapakTepa 3KOJOTHYECKUX MPo0JIeM U IMyTeH UX pelieHus;

8) amanTanmusa K M3MEHSIIOIMMCS YCJIOBHSAM COMMAJIBbHOW M NMPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IOBBILIEHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCS Yy APYIHX JIOJEH, NPUOOpEeTaTh B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTUX;

HEOOXOAMMOCThIO B (POPMUPOBAaHMM HOBBIX 3HAHUH, B TOM YHCIIE
(bopMynupoBaTh UJIEU, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOUIMII KOHTpMEpP, KOPPEKTHPOBATH
MpPUHUMAEMbIe pEIIeHUs W JeHCTBUA, (HOPMYIUPOBATh U OICHUBATH PUCKU H

MOCJIeNICTBUSI, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble 1oruyeckue 1eiicTBUA:

e BBUIBIITH M XapaKTE€PU30BaTh CYLIECTBEHHbIE NMPU3HAKA MATEMaTUYECKUX
OOBEKTOB, MOHSATUH, OTHOIIEHUH MEXAY MOHITHUAMH, (QOPMYIHUPOBATH
ONpENENECHUs]  NOHATHH, YCTAaHaBJIMBAaThb  CYIIECTBEHHBI  IPU3HAK
KJaccu(uKaumy, OCHOBaHMS [UIsi OOOOUIEHUS M CpPAaBHEHHUS, KpPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIIpUHUMATh, (popMyIHpoBaTH M  NPeOOPA3OBBIBATH  CYXKIACHHUS:
YTBEPAUTENIbHbIE WM OTpULIATENIbHbIE, €JUHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



e BBUIBIIATH  MAaTE€MaTUYECKHE€  3aKOHOMEPHOCTH,  B3aUMOCBS3H u
npoTuBopeurss B (akTax, MJaHHBIX, HAOMIOJEHUSX W YTBEPKICHUSAX,
npeiaratb KpUTEPUU JJIsI BBISIBICHUS 3aKOHOMEPHOCTEW U TPOTUBOPEUUIA;

e JIeTIaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHUKHU, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa30upaTh J0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKACHUU (MpsMble U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXHBIE T0Ka3aTelIbCTBa
MareMaTU4eckux (akTOB, BbICTpaWBaTh apPryMEHTALUIO, MPUBOJUTH
MPUMEPHI U KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATh CIOCOO pelieHuss y4eOHOM 3ajauyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBIOMpATh HawboJee TMOAXOMANINN ¢ y4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/IbCKie AeHCTBUA:

e HCHOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATEIIbCKAM HWHCTPYMEHT IIO3HAHUS,
(GbopMyIMpOBaTh BOIMPOCHL, (UKCUPYIOIIUE MPOTHBOpPEUYHUE, MpPOOIIEMY,
CaMOCTOATENIbHO yCTaHABJIMBATH HCKOMOE U JaHHOe, (OpMUPOBATh
TUIIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3ULINI0, MHEHHUE;

e IPOBOJUTH IO CaMOCTOSITENBHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;

e CaMOCTOSITENIBHO (pOpMyIHMpOBaTH OOOOIICHUS W BBIBOJABI [0 PE3YJIbTaTaM
MPOBENEHHOTO HAOMIONCHUS, HCCICAOBAHUS, OIEHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IIECHHIA;

e MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IIPOIECCa, a TaKXKE BBIJABUTATh
MPENOJIOAKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

e BBISIBISITH HENOCTAaTOYHOCTh W M30BITOYHOCTH HMH(MOpPMALUM, JaHHBIX,
HEOOXOIMMBIX JJIsl PEILICHUS 3a/1auu;

e BBIOUpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH U HHTEPHPETUPOBATH
uH(OPMAITUIO PA3IUYHBIX BUIOB U (POPM MpeCTaBICHUS;

e BBHIOMpATh (OpMy TIpeACTaBICHUS WHPOPMAIMKM U WUIIOCTPUPOBATH
perraemMbie 3amaddl  CXeMaMH, JuarpaMmamMu, HWHOW TrpaduKoi U UX
KOMOMHAIIMSIMU;

e OIICHMBATh HAIEKHOCTH HH(POPMAIMU TI0 KPUTEPHUAM, MPEITI0KECHHBIM
yauTeseM Uin ChOPMYITMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

e BOCHpPUHUMATH U (HOPMYJIHUPOBATH CYXKJCHHUS B COOTBETCTBUU C YCIOBUSIMHU

U LIEeJIIMHU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3pEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS IO XOIy PELICHUS

3aJ1a4yi, KOMMEHTUPOBATH IMOJTYYEHHBIN pe3yJbTaT;

B X0Ji€ OOCYXXJIeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MON TEMBlI,

npoOJIeMbl, perraeMoi 3aJa4u, BbICKa3bIBaTh UJCH, HAIICJICHHbIE HA TMOUCK

pELICHMs, COIOCTAaBIATh CBOM CYXIEHUA C CYXICHHSIMH JIPYTUX

YYaCTHUKOB JMANora, OOHApyKUBAaTh pa3jMuhe W CXOACTBO MO3MIIHMM, B

KOPPEKTHOH popme popMyIrpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEICTABIISITh PE3YJIbTATHI PEIICHUS 3a1a4M, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
MIPOEKTa, CAMOCTOSITEILHO BHIOMPATh (hOpMAaT BBHICTYIUICHUS C YUETOM 3aa4
NpEe3eHTALUU U 0COOCHHOCTEN ayTMTOPHUH;

e TOHUMATh W WCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW W WHIWBHIYATBHON
paboOThI IPU PEIICHUH YYCOHBIX MATEMATHUECKUX 3a]1a4;

e IMPUHUMATH IIEJIb COBMECTHOW JESATENBHOCTU, TUIAHHUPOBATH OPTaHU3AIMIO
COBMECTHOM pabOThl, pacnpenessiTh BHAbBI padOT, J10rOBapUBATHCH,
o0CyX)aTh MPOLIECC U pe3yabTaT padoThl, 00001aTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e ydacTBOBaTh B TPYyHIoBBIX (opmax paboTsel (oOcykaeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JIPYTHE), BHITIOJHITH CBOIO YacTh PabOTHI
U KOOPJAWHHPOBATH CBOM JCUCTBUS C JPYTUMU YJICHAMU KOMAaHIBI,
OIICHWBATh KAadeCTBO CBOETO BKJIAJa B OOMIMHA TPOAYKT MO KPUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHHBepPcaJbHbIE YueOHbIE 1elCcTBUSA

Camoopranusamnus:

e CAMOCTOSITEJIBHO COCTaBJISTH IUJIAH, aITOPUTM pEUICHUs 3a1adyu (WIH €ro
4acTh), BBIOMpaATh CIIOCOO pPEIICHUS ¢ YYETOM HMMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHUPOBATH
BAapUAHTHI pelIEHUI ¢ y4ETOM HOBOM MH(MOpPMALIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHbI HHTEJLICKT:

e BIIAJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI MpoIiecca U Pe3ysibTara
pelIeHUs] MaTEMaTUYECKOM 3a/1auu;

e MPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPU PEIICHUH 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa AESATEIBHOCTU MOCTABICHHOMN LIEIH U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHKEHUS WU HEJOCTIDKCHUS IICIIH,
HAXOJIUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIbTATBI



K xoHiy oOydeHus B 5 KkJacce OOYyYarOIIUHCA TMOJYYUT CJEAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIIEHUS

[lonumMaTh ¥ TOpaBUWIBHO  YMOTPEOJATH TEPMHHBI, CBSI3aHHBIE  C
HATypaJbHBIMHU YACIIaMU, OOBIKHOBEHHBIMU U IECSITHYHBIMU APOOSIMHU.

CpaBHMBaTh M YNOPSJOYMBATH HATypalibHbIE 4YHUCJIAa, CpaBHUBATH B
MPOCTEUIUX CITydasiX OOBIKHOBEHHbIE JPOOH, IECATUYHBIE IPOOH.

CoOTHOCUTh  TOYKY Ha  KOOpPAMHATHOM  (YMUCIIOBOM)  mpsiMOM ¢
COOTBETCTBYIOIIMM €M YUCIOM U HM300pakaTh HaTypaJbHbIE YUCIA TOYKAMHU Ha
KOOPJAMHATHOM (YMCIIOBOM) MPSMOM.

BoinonaaTe apudmeTnyeckue JEHCTBUA C HATypaJbHBIMU YHUCJIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIIIUX CITydasiX.

BhINIONHATE MPOBEPKY, MPUKUIKY PE3yJIbTaTa BHIYUCICHHM.

OKpyTJIsSITh HATypaJIbHBIEC YKCIA.

Pemenne TeKCTOBBIX 3a/1a4

Pemate TekcTOBBIE 3a/lauyu apuOMETHUECKHUM CIIOCOOOM M C TMOMOIIBIO
OpraHM30BaHHOTO KOHEYHOTO nepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemare 3amaum, cojaepiKalive 3aBHCUMOCTH, CBS3bIBAIOIIUE BEIWYUHBI:
CKOPOCTh, BpEMSI, PaCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Ucnonb3oBaTh KpaTKUE 3allUCH, CXEMbl, TaOJUIbl, OOO3HAYECHUS TIPU
pelLIeHNHN 3a7a4.

[Tonp30BaThCs OCHOBHBIMHU  €QUHUILIAMM  HM3MEPEHHS: I€HbI, MAacCChl,
pacCTosiHUS, BPEMEHHU, CKOPOCTH, BBIPAKaThb OJHU E€AWUHULIBI BEJIUYUHBI 4Yepe3
TpyTHe.

N3BnekaTh, aHaIM3UpOBaTh, OLIEHUBATH WH(OpPMAIINIO, TPEACTABICHHYIO B
Tabnuile, Ha CTOJOYATOW JaMarpamMme, HWHTEPIPETHPOBATH MPEICTABICHHBIC
JIaHHbIE, UCIIOJIb30BATh JaHHBIE MPU PEUICHUHU 3a4aY.

Harasignas reomerpust

[Tonp30BaThCA r€OMETPUUYECKUMU TOHATUAMU: TOUKA, OpsiMasi, OTPE30K, JIyY,
YTOJl, MHOTOYT'OJIbBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh MpUMEpPHI OOBEKTOB OKPYKAIOIIETO MHUPA, MMEKIHX (Hopmy
M3YYEHHBIX TEOMETPUICCKUX UTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YIOJI, BEpIIMHA, CTOPOHA, JWaroHajib, C OKPYXHOCTHIO:
paauyc, nuameTp, [eHTp.

N3o0paxkath H3ydyeHHBIE TeOMETpUYECKHEe (PUTYpbl Ha HEJIMHOBAHHOW U
KJIETYaTON Oymare ¢ TOMOIIBIO0 IIUPKYJIS U JIMHEUKH.



HaxoguTh mJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C IMOMOILIBIO
JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTh 33JJaHHOTO
paaguyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH M YIJIOB NMPSIMOYTOJIBHUKA, KBaApaTa g UX
MTOCTPOCHHS, BBIYMCIICHUS IUIOMIAIA U IEPUMETPA.

Boluucnsate mepumeTp M IUIONIANb KBajJpaTa, NPSMOYTOJbHUKA, QUryp,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4YHUCJE (QUTYp, U300paKEHHBIX Ha
KJIeT4aTou Oymare.

[Tonp30BaThCA OCHOBHBIMHU METPUYECKHUMH EIUHHUIIAMU WU3MEPEHUS JJIUHBL,
TJTOIIAW; BBIPAXKATh OJHU €IMHULIBI BEJIUYUHBI YEPE3 IPYTHE.

Pacno3naBate mapamienenunesn, KyO, UCHOJIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, peOpo, I'paHb, W3MEPEHMs, HAXOJIUTh U3MEPEHHUs Mapajuiejenumnesa,
KyOa.

Beruucnares 00bEM KybOa, mapaisenenurena Mo 3aJaHHBIM H3MEPECHUSIM,
MOJIb30BaThCS €IUHUILIAMU U3MEPEHUS 00BbEMA.

PemaTe HecnoxkHbIE 3a7aud HAa W3MEPEHUE TE€OMETPUUYECKUX BEJIUYUH B
MPAKTUYECKUX CUTYalUsIX.

K xoniy oOyueHus B 6 KJjacce 0Oy4aromuics TMOJIYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BHIYMCICHUS

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIMYHBIMU BUAAMHU YHCEN U
croco0aMu UX 3alucH, NEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OJHON (HOpMBI
3aIMCH YUCia K APYTrou.

CpaBHUBATH W YNOPSIOUYMBATH IIEJIbIE YUCIIA, OOBIKHOBEHHBIC U JIECSITUYHBIC
JIpoOu, CpaBHUBATH YKCIIA OJTHOTO M Pa3HbIX 3HAKOB.

BrinonHsaTh, coyeTass yCTHbIE W TUCHBMEHHBIE TPHUEMBI, apupMETUUYECKUE
JNEUCTBUS C HATYpIbHBIMM M  IEJIBIMH  YHUCJIAMH, OOBIKHOBEHHBIMH W
JNECATUYHBIMU IPOOSIMU, TTOJIOKUTEIIBHBIMUA M OTPUIIATEIIbHBIMU YK CIIAMH.

Beiuncnars 3HaY€HUST YMCIIOBBIX BBIPAKECHHM, BBITIOIHATH MNPUKUIKY U
OIICHKY pe3yJibTaTa BBIUMCICHUN, BBIMIOJHATh MPEOOPA30BaHUS UYHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBHIA.

COOTHOCUTh TOUKY Ha KOOPJMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €I
YUCJIOM M H300pa)kaTh 4YHMCjIa TOYKAMU Ha KOOPJIWHATHOW MPSMON, HAXOJUTh
MOJTyJIb YU CJIA.

COOTHOCUTH TOYKH B MPSIMOYTOJILHOM CHCTEME KOOPAMHAT C KOOPAMHATAMHU
3TOM TOYKH.

OKpyIJIsITh LIEJIble YUClia U JIECATUYHBIC APOOH, HAXOAUTH MPUOTUKEHUS
quced.

YucaoBbie 1 OyKBEHHbIE BbIPAKEHUS



[ToHumaTe U ynoTpedaTh TEPMUHBI, CBSI3aHHbBIE C 3alUChIO CTENIEHU YMCIIa,
HaxXOJUTh KBaJpaT W KyO YMCIa, BBIUMCISATH 3HAYEHWS YHCIIOBBIX BBIPAKCHHM,
COJIEp KalllMX CTEICHH.

[Tonp30BaThCA MpU3HAKAMU JIETMMOCTH, PACKIIAbIBATh HATypaJbHBIC YUCIIA
Ha MPOCThIE MHOKHUTEIIH.

[Tonb30BaThCA MacIITaAOOM, COCTABJIATh MPONOPLUUU U OTHOLICHHUS.

Hcnonp30oBaTh OYKBBI 111 0003HAYCHUS YHCEN TIPH 3aIMCH MAaTEMaTHYECKHUX
BBIPKEHUI, COCTABIISATh OYKBEHHBIC BHIPAXKEHUS U (DOPMYJIbI, HAXOAUTH 3HAYEHUS
OYKBEHHBIX  BBIPQXKCHHM, OCYIIECTBIISISI HEOOXOJIWMBbIC TMOJCTAHOBKU U
npeoOpa3oBaHusI.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemeHne TeKCTOBBIX 33124

Pemiath MHOTOIIAroBbI€ TEKCTOBBIE 3a/1a4l apU(YMETHIECKUM CIIOCOOOM.

Pemate 3agaum, CBsI3aHHBIE C OTHOUIEHHUEM, MPONOPLHOHAIBHOCTHIO
BEJIMYMH, MIPOIIEHTAMHU, PElIaTh TPU OCHOBHBIE 3aJ1a4d Ha JPOOU U MPOIEHTHI.

Pemats 3amauu, cojaepikamiue 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEJIUYUHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOJUTEIILHOCTh, BpeMs, O00bEM paldOThl, HUCHONB3YS apUPMETUUECKHE
JNEUCTBUS,  OICHKY, TMPUKHUAKY, TIOJIb30BAThCA  CIUHUIAMU  H3MEPEHHUS
COOTBETCTBYIOIIMX BEJIMYMH.

CocTaBnsiTh OYKBEHHBIE BBIPAKEHUS IO YCIOBHIO 3a/1a4u.

N3Bnekats uHOpManuio, TPEeACTaBICHHYIO B TabiuilaXx, Ha JIMHEWHOH,
CTOJIOUATON WJIM KPYroBOWM JuarpamMmax, HMHTEPIPETUPOBATH MPEIACTABIICHHbBIC
JIaHHBIE, UCTIOIb30BaTh JaHHBIC MPU PEIICHUU 3a]a4.

[IpencraBisaTh HHGOPMAIUIO C TTOMOIIBIO TAOJHNII, JIMHEHHON U CTOJIOYATOM
JUarpaMM.

Harasignas reomerpust

[IpuBoauTh MpUMEpPHI OOBEKTOB OKPYKAIOIIETO MHUPA, MMEKOIHX (Hopmy
W3YUYCHHBIX TEOMETPHUYECKHX TUIOCKMX M TPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYIHBIX (UTYP.

N3o0paxkath ¢ TMOMOIIBIO  IUPKYJIsS, JIMHEHKH, TpaHCIOpPTHpa Ha
HEJTMHOBAHHOM M KJIET4aTOM Oymare H3y4eHHbIE IUUIOCKHE T'€OMETPUYECKUE
burypsl 1 KOHQUTYpAITIH, CAMMETPUYHBIE (PUTYPHI.

[Tonp30oBaThC ~ TE€OMETPUYECKMMH  TOHSATHSIMH:  PAaBEHCTBO  (UTYD,
CUMMETpHUSI, MCIOJIb30BaTh TEPMHHOJIOTHIO, CBSI3aHHYI0 C CHUMMETPUEH: OCh
CUMMETPUH, LICHTP CUMMETPHHU.

Haxonuth BeNTWYWHBI YIJIOB HM3MEPEHHWEM C TIOMOIILI0 TPAHCIOPTHUPA,
CTPOUTH YTJIbl 33IAHHON BETTUYHHBI, TIOJIb30BATHCS TIPH PEIICHUH 33724 IPayCHOM



MEPOM YIJIOB, PACIIO3HABATH HA YEPTE)KAX OCTPBINA, IPAMOM, PA3BEPHYTHIN U TYION
YTJIBI.

Bpuncnare IuHY JIOMaHOW, MEPUMETP MHOIOYTOJIBHMKA, ITOJIb30BaThCsA
€AUHULIAMU W3MEPEHUS JJIMHBI, BBIPAXKAaThb OJHHM E€OUHULIBI U3MEPEHHUS JJIUHBI
yepes aApyrue.

Haxonntse, ncnoiib3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKAY ABYMS
TOYKaMH, OT TOUYKH JI0 MPSAMOM, JJIMHY IyTH HA KBAIPATHOMN CETKE.

Boluucnate  miomans  QUryp, COCTABICHHBIX U3 IPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa3OMeHHe Ha MOPSIMOYTOJbHUKH, Ha  paBHble  (UTYpHI,
JIOCTpaBaHUE JO NPSMOYTOJIbHUKA, IMOJb30BATHCA OCHOBHBIMHM €IWHULIAMHU
W3MEPEHUS TUIOLIAJM, BBIPAXKATh OJHM E€IWHUIBI H3MEPEHUSA IUIONIAAU Yepe3
JpyTue.

Pacnio3naBaTh Ha MOAENSIX M HU300paKEHUSX MUPAMUIY, KOHYC, HHIUHID,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, TpaHb, OCHOBAHHE, pa3BEPTKA.

N300paxkats Ha KJIeT4aTO Oymare mpsiMOYTOJIbHBIN TapalIeIIeIHIIe]I.

Boruucisate 00bEM MPSIMOYTOJIBHOTO Mapajuieenumnesaa, Kyoa, moib30BaThCs
OCHOBHBIMHU €IMHUIIAMU U3MEPEHUS 00BEMA;

PemaTe HecnoXHBIE 3a7a4M HA HAXOXICHUE TE€OMETPUUYECKUX BEIWYMH B
MPAKTUYECKUX CUTYAITUSAX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KosnvecTBo 4acoB DJIeKTPOHHbIE Buabl nesiTeJIbHOCTH €
Ne HaumenoBanue pa3aesioB u .
Kontpoabnbie | Ilpakruueckue | (uuppoBbIe) yueToM padoyeii
n/n TeM MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTte/ibHbIE NPOorpamMMbl
pecypcbl BOCIIUTAHMS
PaGora c
nH(OPMAaLIMOHHBIMU
TEKCTaMu, HallpaBJICHHAs
Ha OCO3HAHUE
JI00aJIbHOTO XapakTepa
3KOJIOTUYECKUX
Harypanbnbie yncna. bu6nunoreka [IOK po0JIeM; BBITIOJTHEHUE
JelicTBUs ¢ HATypaIbHBIMHU 51 4 0 https://m.edsoo.ru/7f41 | ynpakHEeHUI
YHACIaMUA 3lce HAIPaBJICHHBIX HA

OBJIAZICHUE SA3BIKOM
MaTeMaTHUKU U
MaTeMaTH4eCKOn
KYJIbTYpOH KaK
CPEICTBOM ITO3HAHMS
MHpa

TBopueckue 3aaaHus
HaHpaBJ’IeHHBIC Ha
CITOCOOHOCTBIO K

bubmmoreka [IOK
Harnsimaas reometpust. SMOIMOHATBHOMY U
9 0 2 https://m.edsoo.ru/7f41
JIMHNY Ha IUTOCKOCTH 31ce ACTETHYECKOMY
T BOCIIPUATHIO
MaTeMaTHYECKUX

00BEKTOB



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

OOBIKHOBEHHBIE IPOOH

48

bubmuorexa [JOK
https://m.edsoo.ru/7f41

3lce

['pynmoBbIe MPOEKTHI,
HaIpaBJICHHBIC HA
¢dbopmupoBanue
MPEJCTaBICHUM O
MaTeMaTU4eCKUX
OCHOBax
(bYHKIIMOHUPOBAHUS
Pa3IMYHBIX TPOIICTYP
(BBIOOPOB, OITPOCOB)
IPaXkIaHCKOTO
o01IecTBa;
caMocCTosITeNbHAast paboTa
10 COCTABJICHUIO
MaMsTOK HalpaBJICHHAS,
Ha MPUMCHEHUE
MaTeMaTHYECKUX 3HAHUHT
B MHTEpECax CBOCTO
3JI0POBBS (HANIpUMeEp:
COCTaBIICHHE KapThI
MTATAHUS )

Harnsnnas reomerpus.
MHOroyrojabsHuKu

bu6mmoteka [IOK
https://m.edsoo.ru/7f41
3lce

Pabora B mapax,
HarpaBJIeHHAs Ha
npuoOpeTeHue B
COBMECTHOM
JEeSITeTbHOCTH HOBBIX
3HaHUil, HAaBBIKOB U
KOMIIETEHIMH U3 OIbITa

JPyTHX

Jecartuunblie ApoOu

37

bu6nuoreka [JOK

DBpucTHUeckas oecena,



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

https://m.edsoo.ru/7f41
3lce

HalpaBJieHHAs Ha
OCO3HaHHE
HEOOXOIMMOCTHU
(hopMUPOBaHUS HOBBIX
3HaHUi; BeimonHeHue
KOHTCKCTHBIX 3aJaHUM,
OPHUEHTUPOBAHHBIX HA
MIPUMEHCHHE
MaTeMaTUYeCKUX 3HaAHUHI
3HAHUN 1
MJIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX
BO3MOKHBIX
IMOCJICICTBUI IS
OKpY>KaroIen cpebl

Harnsnnas reomerpus. Tena
U QUTYpBI B IPOCTPAHCTBE

bubmuorexa [JOK
https://m.edsoo.ru/7f41

3lce

Pabora ¢ HarIsaIHOCTBIO,
HaIpaBJICHHAs Ha
CIIOCOOHOCTH
dbopmyTupoBaHUs UACH,
MOHATHH 00 00BEKTaX

[ToBTOpenue n o6o0IIEHNE

bu6nuoreka [IOK
https://m.edsoo.ru/7f41

3lce

OO6cyxnenue
MPOOJIEMHBIX CUTYalUH,
HaNpaBJICHHBIX HA
0CO3HaHME BAXKHOCTHU
MaTeMaTHYeCKOTro
o0Opa3oBaHMsI Ha
MPOTSHKEHUH BCEH JKU3HU
JUISL YCIIEIHOM
po¢eCCHOHATBHON



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

JIeSITEIIbHOCTH;
BBITIOJIHEHHE 3a/IaHHUI B
UrpoBoii popme,
HaIpaBIICHHBIX HA
(dbopMUpOBaHNE HABBIKA
pedaexcun

OBILIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

170




6 KJIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoanuecTBo 4acoB

Bcero
padoThI

KonTposabHbie

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Buan! gesiTeILHOCTH
¢ y4eToMm padoueii
NMporpamMMmblI
BOCIIUTAHUSA

Harypanbnsle uncia

21 2

bubmuorexa [JOK
https://m.edsoo.ru/7f414736

Pemenne 3amauq, ¢
[EIBI0 OBJIAJACHUS
SI3LIKOM MaTEMAaTHKHU
1 MaTeMaTHYeCKOM
KYJIbTYpOH KaK
CPEIICTBOM MTO3HAHMS
MHpa

Harnsagnas TeoOMETpusl.
HpSIMBIe Ha IIJIO0CKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

OO6cyxnenue,
BBICKA3bIBAHUEC
CBOEr0 MHCHMSI,
BbIpabOTKa
JMYHOCTHOTO
OTHOIIECHHUS K
U3y4aeMbIM
SIBJICHUAM, JIUL1aM

HpoOu

57 3

bu6nuoreka [JOK
https://m.edsoo.ru/7f414736

OsBnaneune
MPOCTEUILIUMHU
HaBBIKAMH
HCCIIEIOBATEIbCKOM
JIEATENBHOCTH IIPU

CO31aHnn
«IIaMATHBIX»

KapTouek; pabora B
napax, o3BOJISIOLIAs]



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

puoOpeTaTh HOBbIE
3HaHUS, HABBIKH,
KOMITETCHIINH U3
OTbITa APYTHUX

Harnsannas reomerpust.
Cummerpus

bu6nmoreka [IOK
https://m.edsoo0.ru/7f414736

OIMCaHUE U CO3/1aHue
n300pakeHusl, HOUCK
JeTalei,
HaIlpaBJICHHBIN HA
YMEHUE BHJIETh
MaTeMaTH4eCKue
3aKOHOMEPHOCTH B
UCKYCCTBE

Beipaxkenus ¢ OykBamu

18

bu6mmoreka [IOK
https://m.edsoo.ru/7f414736

Bxirouenue B ypok
WUTPOBBIX MTPOLIEAYP
JUISL IOIIE P KAHMS
MOTHUBALIUH
oOyJarommxcs K
MOJIYYECHUIO 3HAHUU

Harnsinnas reometpust.
@durypsl Ha IIOCKOCTH

bu6nunoreka [JOK
https://m.edsoo.ru/7f414736

[IpumeHeHne Ha
ypoke
HHTCPAKTUBHBIX
¢dopm paboThI:
MHTEJUICKTYaIbHBIX
urp,
CTUMYJIAPYIOIIUE
M03HABATENBHYIO
MOTHUBAIINIO
00yJaroIIXCst

IlonoxutenpHbIE U

42

bubmuorexa [JOK

I'pynmoBas pabora,



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

OTpULATCIIBHBIC YK Cla

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

KOTOpasi y4uT
CTPOUTH OTHOIICHUS
M JICHCTBOBAThH B
KOMaH/IC,
CIIOCOOCTBYET
Pa3BUTHIO
KPUTHYECKOTO
MBIIUICHHUS; pEIlICHUE
TEKCTOBBIX 3aJ1a4,
JIEMOHCTPUPYIOIINX
MIPUMEPBI
OTBETCTBCHHOI'O
rpakIaHCKOTO
MMOBEICHMUS,
MPOSIBIICHUS
JI0OpOCEPICUHOCTH

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX

bubmmoteka [IOK
https://m.edsoo.ru/7f414736

IIpencraBnenue
MaTeMaTHYECKUX
JTAHHBIX PA3TUYHBIX
npouenyp
IpakJTaHCKOT'0
oOuiecTBa (BbIOOPHI,
OIIPOCHI) B BUJIE
TaOJIUI] ¥ TUarpamMm

Harnsnnas reomerpusi.
@urypsl B IpOCTPAHCTBE

bubmuorexa [JOK
https://m.edso0.ru/7f414736

Co3zmanue Mmoaenei
FeOMeTpI/I"IeCKI/IX
¢buryp c 1esbio
peenust
MPAKTUYECKHX 3a7a4



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

MaTEMaTUYECKOU
HaMpaBJICHHOCTU

10 [ToBTOpeHue, 00001ICHNHE,

cucreMarmu3anuia

bu6nmoreka [IOK
https://m.edsoo.ru/7f414736

Cocrasiienne u
perieHue
MaTEMAaTHYECKUX
KpPOCCBOPJIOB C
LICJIBIO
CaMOKOHTPOJIS,
OILICHKH Ie(PUITUTOB
COOCTBEHHBIX 3HAHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

170



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

* MaTemartuka: 5-i kiacc: 6a30BbIi ypOBEHb: YUEOHHK: B 2 4acTAX, 5 Kjacc/
Bunenkun H.A., XKoxos B.U., YecnokoB A.C. u apyrue, AKIIMOHEPHOE
obmectBo «M3aarenbeTBo «IIpocBenienne»

* MaTtemaruka: 6-i kiacc: 6a30BbIi ypOBEHb: YUeOHUK: B 2 yacTsx, 6 kiacc/
Bunenkun H.A., ’Koxos B.1., UecnokoB A.C. u npyrue, AKIIMOHEPHOE

obmectBo «M3aarenbeTBo «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. MaTtemaTuka: 5-6 Kmaccel: 0a30BbIi YPOBEHB: METOAMYECKOE IMOCOOHE K
MpeAMETHON JMHUMU yueOHUKOB 1o maremaruke H.5. Bunenkuna, B.1.
Xoxosa, A.C. YecHokoBa U 1p. — 2-¢ u31., cTep. — Mocksa: [IpocBemnienue,
2023. — 64 c. ISBN 978-5-09-108878-6.

2. DNEeKTPOHHOE M3/laHUE Ha OCHOBE MeuvaTHoro usnanus: [loypounsie
pa3paboTKu Mo MateMartuke. 5 kinacc: nmocodue st yuutens / JLIL. Tlomosa. —
6-¢ nu3a. — Mocksa: BAKO, 2020. -448 c. ISBN 978-5-408-04587-7.

3. AunakTuueckue MaTepuaibl o MareMaTuke K yueonuky H. 5. Bunenkuna
u 1ap. «Marematuka. 5 kiacc. B nByx gactsax» M.A. [Tonos, Mockaa:
DOxk3amen, 2023. — 112 ¢. ISBN 978-5-377-19060-8

4. lupakTuueckre MaTepuansl o Mmatematuke K yueonuky H. 4. Bunenkuna



u ap. «Maremaruka. 6 kinacc. B nByx wactax» M.A. [lonos, Mockaa:

Ok3ameH, 2023. — 128 c. ISBN 978-5-377-18859-9

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. denepanpubiii nopTall. Poccuiickoe oopazoBanue, - https://www.edu.ru

2. Poccuiickas 31eKTpoHHas mkoua, - https://resh.edu.ru

3. bubnmoreka nudpoBoro oopazoBaTeaILHOr0 KOHTEHTA, - https://educont.ru



http://www.edu.ru/
https://educont.ru/

Auredpa 7-9 kiaacc
MOACHUTEJBbHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO [IJIst
MPOJIOJKEHUS 00pa30BaHus U B MOBCEIHEBHOMN KU3HU. Pa3BuTHe y 00yyaromumxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MATEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIeCTBE, PO MaTEeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aalTaliyd B COBPEMEHHOM LU(PPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOW JCHCTBHSI M BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUSI OO0YyYarolMXCs: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PACCyXJEeHUs, 0000IIeHIEe W KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpeAnojiaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH O0YYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B crtpykrype mnporpammbl ydyeOHOro kypca «Anredpa» sl OCHOBHOI'O
o01ero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxgas H3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJCHCTBYS C
JpYyTUMHU €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca oOydarolumcs
MPUXOJIUTCS JIOTHYECKH PACCYXAaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTaBICHHbIE BO BCEX OCHOBHBIX pasieiax
MaTEMaTUYECKOT0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW s
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJITOpUTMaMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TOBCEIHEBHOM



KU3HU. Pa3BuTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs
CBS3aHO C pAlMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM
MPEACTABICHUN O JACHCTBUTEIBHOM 4YHCIIE. 3aBEPUICHWE OCBOCHHSI YHCIIOBOU
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue OByX anreOpandecKux JIMHAN — «AJreOpandecKue BhIPaKEHUSD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y 0OYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIIBHBIX BBIpaXKEHUI. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMATUKH KaK
A3bIKa JUI TIOCTPOCHHSI MAaTEMaTHYECKUX MOJEIEH, OIMCAHMS MPOLECCOB M
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxanue QyHKIMOHANbHO-TpAa(UUECKON JIMHUU HALEJIIEHO Ha MOJIyuYeHUe
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUsS M UCCIIEAOBaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne martepuana crocoOCTBYeT Pa3BUTHIO Y OO0yYaroluxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax u3ydaercss Y4eOHbIA Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna W BBIYUCIEHHUA», «Anredpanyeckue BbIPAXKEHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMmBbl 3ammcu
npobeit k gpyroil. IloHsiTMe palnMOHANBHOrO 4YHCJA, 3alucCh, CpPaBHEHHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMmernyeckue JEHUCTBUS C
palMOHAIBHBIMYA YMCiIaMu. PellieHue 3aad U3 peaibHOW NPaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIMpeielieHne, NpeoOpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENICHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 3a7aul Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

[IpuMeHeHME TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YNCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

Aare0panvyecKue BbIPpAKEHUSA

[lepemeHHBIE, YNCITIOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
MIPOU3BECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBOMICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CrenieHp MHOrowieHa. CiioKeHue, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, NpaBuia NpeoOpa3oBaHUS YypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7ja4uu. PeleHne TeKCTOBBIX 3a/1a4d ¢ TOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadpuk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CHUCTEM ypaBHEHHM.



DOyHKIMHA

Koopaunara Touku Ha npssMoil. YnCIoBbIE TPOMEKYTKU. PaccTosiHne MexIy
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOIA.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHON MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
bynkuuu. CoiicTBa pyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPABHEHWH WM CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucia 1 BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpUOIMKEHUS UppalMOHAIBbHBIX yucen. CBoiicTBa apu(pMEeTUYECKUX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIYUCJIEHUAM. [[€eMICTBUTEIBHBIC YUCIIA.

CrerneHb ¢ LeabIM IOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHbIlii  TpEX4seH, pa3JIoKEHHE KBAJAPATHOIO TPEXWIEHA Ha
MHOKUTEJIH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
ParnmonanpHble BEIpaKEHUS U UX peoOpa3zoBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemenne ypaBHeHHMH, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI MIEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpAaBHEHHW C JABYyMs IIepeMEeHHbIMHU. lIpumepnl pemieHns cucrem
HEJIMHENHBIX YPABHEHU C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OIAHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynknuu. OOnacTb omnpeAeNeHuss U MHOXKECTBO 3HAYCHHH
byukiuu. CiocoOsl 3a1aHus PYHKIIHM.

I'padpux ¢ynkumuu. Yrenue coiicTB ¢yHKkuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPAKAIOIMIUX PEATTbHBIE MPOLECCHI.

OyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYI MPOMNOPLHOHATIBHBIE
3aBHCHMOCTH, HX rpaduki. Oyukuun Y = X2,y = X3, y = VX, y=|x|. [paduueckoe
pelUIEHNE YPABHEHUN U CUCTEM YPABHEHUM.



9 KIIACC

Yuciaa v BIYMCICHUA

ParnmonanpHpie 4Kcna, UppalMOHAIBHBIE YHCIA, KOHEYHBIE U OCCKOHEUHBIC
JecATHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AICHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JIEUCTBUTENBHBIX YHCEI U KOOPAUHATHOUN MPSIMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHCTBUSA C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KaroleM MHUpE.

[TpuOnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASAIMXCS K JUHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJpPaTHBIM.
buksanpartHoe ypaBHeHue. lIpumepsl perieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHune TeKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW INEepeMeHHOU. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MapabOJIbI.

I'padukn dyrxmmit: y = kx, y = kx + b, y = kix, y = x%, y =X, y = |X|, n ux
CBOWCTBA.

Yuci1oBble M0C/T€10BATEILHOCTH H IPOrpeccuu

[TonsiTue 4MCIOBOW MOCIENOBATENBHOCTH. 3aJlaHuE IOCIEeI0BATEIbHOCTH
pPEKyppEeHTHOI (popmyIioit u GopMyIoi N-ro diieHa.

ApudmeTrnueckass U reoMerpuueckas mporpeccuu. @opmynsl N-ro ujieHa



apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJICHOB.

N3o0pakenne uiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAJIBHBIN POCT.
CI10KHBIE NPOLICHTBHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IporpaMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUMCKOU
MAaTeMaTUK{, LEHHOCTHBIM  OTHOUICHUEM K  JOCTWIKEHHUSIM  POCCUMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U peau3aliu ero
opaB, MpPEICTaBICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHHUH, MpOLEAyp I'pa)xJAaHCKOro olIiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYX AEHUIO 3THUECKUX MPOOJIeM, CBI3aHHBIX
C IPAKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IEATEILHOCTH YYEHOIO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEM KM3HM ISl yCNEIHOM MNpodeccruoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPHH 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTaUuell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKA, MPUPOJIBI U



oOliecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl YelloBeueCcKoi
JEeSITEILHOCTH, 3TANlOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl PA3BUTHUSL LIMBUIA3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHKH MU MAaTEeMaTHUYECKOW KYJIbTYpPOM KaK CpelICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMU HCCIEA0BATEIIBCKOM
JICATEIILHOCTH;

6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKa pPehIECKCHH, IPU3HAHHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUUYECKUX 3HAHWUW I PELICHUA 3a]1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLCHKH WX BO3MOXHBIX TOCJEICTBUM [UJISI OKPYKAKOWIIEW CPEIbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCTIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAEMbIE PEIICHUS W JACHCTBUSA, (OPMYIHPOBATH M OIEHWBATH PUCKU U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:
e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpEAECICHUs] TOHATUH, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK



KJaccu(ukanuy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUU
MPOBOJIMMOTI'0 aHAJTN3A;

BOCIIPUHUMATh, (OPMYJIUpOBaTh M  MIPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W oOIIue,
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, MaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemsiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOKHBIE JOKAa3aTEeIbCTBA
MaTeMaTH4ecKnX (aKkTOB, BHICTpaWBaTh APTYMEHTAIMIO, IPHUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIBCKUM MHCTPYMEHT IMO3HAHMSI,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NPoOIemMy,
CaMOCTOSATENILHO YCTaHABIIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
DKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIEAOBAHME  TI0  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJIBI 1O Pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIJIBUTATH
TIPEAIOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora c nundopmanueii:

BBISIBJIAITh HEJOCTATOYHOCTh M H30BITOUHOCTh WH(MOpPMAIUHU, IaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3a]a4H;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHMUS;



BBIOMpATh (OpMy TMpEeACTaBICHUS HWHPOPMAMU W HWILTIOCTPUPOBATH
peliacMbie  3aJadyd CXeMaMH, JuarpaMMaMH, WHON TrpaduKod H HX
KOMOHMHAIIUSIMU,

OIICHWBATh HAAEKHOCTH, WHOOPMAIMU TIO KPUTEPHUSM, IPEITI0KCHHBIM
yauTeseM Win CHOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJIEHHUS B COOTBETCTBUU C
YCJIOBUSIMM U IIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHsSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS 10
XOJly pelieHus 3aa4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3YIIbTaT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
poOJIeMBbI, perIacMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
peIICHUsI, COMOCTABISATh CBOM CYXJCHHUS C CYXACHUSMHU JPYTUX
YYaCTHUKOB JUajora, oOHapyXKUBaTh pa3jiu4yve U CXOACTBO IMO3UIIUH, B
KOPpEeKTHOU GopMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUS  3aJadyd,  DKCIEPUMEHTAa,
UCCJICIOBAHUSI,  TPOEKTa,  CaMOCTOATEIbHO  BBIOMpAaTh  (opmar
BBICTYIUICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPUH;
MOHMMAaTh W HCIHOJB30BAaTh  MPEUMYIIECTBA  KOMAHIHOH U
WHIUBUYyAIbHOW pabOThl TIpU peIIeHUH YYeOHBIX MaTeMaTHYEeCKUX
3ajay;

MPUHUMATH 1€ COBMECTHOM NESITEIBLHOCTH, TUIAHUPOBATh OPTaHU3aLIUI0
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JOroBapuBaThCA,
o0CyX)IaTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYyNMOBBIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHUSIMHM, MO3TOBBIE INTYPMbI H JPYyTH€), BBINOJHATH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMHU YIC€HAMU KOMaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIICHUs 3aJa4yu (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTPOJIA Tpolecca u
pe3ynbTara peneHus MaTeMaTHIeCKOH 3a1a4H;



e TMpPEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEILCTB, HAMIEHHBIX OLIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE pE3yJibTaTa JIESITEIBHOCTH MOCTABICHHOMN IIEJIH
U YCJIOBUSIM, OOBACHSTH IPUUUHBI JOCTHKEHUS WA HE TJOCTUKEHUS 1IEJIH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiicsi MOJYYUT CIIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUSA

BoInonHsATh, codyeTass yCTHbIE W NHChbMEHHBIE NPUEMBI, apuMeTHUEecKue
JEUCTBHUS C PAlUOHAIBHBIMU YHCIIAMMU.

HaxoauTh 3HauYeHUsI YHUCJIOBBIX BBIPAKECHUHN, MPUMEHSITH Pa3zHOOOpa3HbIC
criocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUN, COJACPIKAIINUX
OOBIKHOBEHHBIE U JIECATUYHBIEC IPOOH.

[lepexomuTh OT 0AHON (HOPMBI 3aMMKMCH YUCET K APYyroM (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTU B O€CKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHHBATH M yHOPSIAOUYUBATH PALIMOHAIBHBIE YUCIA.

OKpyIJIsTh yncia.

BpINONHATE TPUKUAKY U OLEHKY pE3yJIbTaTa BBIUUCICHUN, OLIEHKY 3HAYEHUN
YHCJIOBBIX BBIPAXKEHUW. BBIMOTHATH AEHUCTBUA CO CTENEHSIMU C HATypaJlbHBIMU
MTOKA3aTEIISIMH.

[IpumeHSIT,  OpU3HAKK  JEITUMOCTH,  Pa3l0KEHHWE HA  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3aJ1aud, CBA3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMNOPUAOHAIBHOCTHIO BEJIWMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpUBAEMbIX 0ObEKTOB.

AsredpanyecKue BbIPAKEHUSA

Hcnonp30BaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOCHHS y4eOHOro MaTepuarna.

HaxoauTe 3HaueHus OYKBEHHBIX BBIpAXEHUW MPH 3aJaHHBIX 3HAUYCHUSIX
IIEPEMEHHBIX.

BeimonHsATh  TpeoOpa3oBaHUS  IE€JIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEJICHUEM TTOJO0HBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBINONHAT yMHOXKEHHWE OJHOYIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.



OcCyIlIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIH C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMWTENS, TPYNIUPOBKU  CllaraeMbiX,
npuMeHeHus: GOpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMeHsaTh peoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUST Pa3IMYHbIX 33734
13 MaTEMATUKHU, CMEKHBIX TIPEAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypalbHbIMU IIOKa3aTEIsIMHU IS
npeoOpa3oBaHUs BbIpAKEHUH.

YpaBHeHNS U HEPABEHCTBA

Pemars yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IIPaBHIIA
nepexo/ia OT UCXOJHOTO YPAaBHEHHUS K PaBHOCUIILHOMY emy. [IpoBepsTh, sBIsieTCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CHUCTEM.

[logOupaTe nOpuMepsbl TAp YKCEN, SBISIIOMIUXCA PEIICHUEM JIUHEHHOIO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JMHEWHOTO YpaBHEHHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
qucIie rpa@uIecKu.

CocraBisTh W peniaTh JHUHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
YpaBHEHW TI0 YCJIOBUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4i MOJYyUYCHHBIN pe3yJbTar.

DOyHKIUU

N3o00pakaTh Ha KOOPAUMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, UHTEPBAJIbl, 3alIMCHIBATH YHCIOBbIE POMEXYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKU IO 33JJaHHBIM KOOpJWHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOINIBIO (YHKIUNA W3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSIHUE, II€HAa, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue GyHKIIUU 10 3HAUYCHUIO €€ apryMEHTa.

[Tonnmate rpaduyeckuii crocod MPEACTABICHHUS W aHalW3a WHOOpMAaIuH,
W3BJICKATh U UHTEPIIPETUPOBATH HH(GOPMAITUIO U3 TPAPUKOB peaTbHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3YJIbTaThI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbIE MPEJACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX



YuCel JUIsl CPABHEHUSI, OKPYTJICHUSI M BBIYUCIIEHUH, U300pakaTh EWCTBUTENIbHbIE
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTh moHATHE apU(METUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJ[paTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBIOIHATH
npeoOpa3oBaHus BBIPAKCHUN, COJCPXKAIMIUX KBAAPATHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npoOeit u creneneit yucna 10.

AsiredOpanyecKue BbIPpaKeHUs

[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIEIBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOOpPa30BaHUs PAIMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI JICUCTBUN HaJl MHOTOUJIEHAMH U aJireOpandecKuMu JpoOsMH.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIH.

[TpumensTh mpeodpa3oBaHus BRIPAKEHUM IJIs pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATHHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHNEM TpaduuecKkux mpeacTaBlieHuil (yCTaHaBIUBaTh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CJIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anredpandeckoi
MOJEIN C TIOMOIIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpaBHEHUI,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHsATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUIIOCTPALUI0 MHOXKECTBA pEIICHUH HEpaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[loHrMaTh W HUCMOJIB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPEACNITh 3HaUYeHHE (YHKUUU O 3HAYEHUIO
apryMeHTa, ONpeIeNIATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku deMEeHTapHBIX (YHKLINNA BUAA:

y = kix, y =x% y =x% y =[x, y = VX, omuCHIBaTh CBOICTBA UHCIOBON
dbyHkiuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA



CpaBHHBATH M YHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALIUOHAIBHBIE YHCIIA.

Breimonuate apudmeTHdyeckue JSHCTBUS C  pallMOHAJIBHBIMH YHCIIAMH,
coyeTas YCTHbIE M TNHUCbMEHHBIE TPUEMBI, BBINOJHITH BBIYUCICHUSA C
UppalMoHaIbHBIMU YUCIaMHU.

Haxomute 3HaueHHWs CTENEHEW C LENbIMU [OKa3aTelssMU U KOPHEW,
BBIYUCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKCHUH.

OKpyraaTh JE€UCTBUTEIbHBIC YHUCJA, BBINOJHATH IPUKUIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHNS U HEPABEHCTBA

Pemiath JHUHEHBIE W KBaJApaTHbIC YpPaBHEHUS, YPaBHEHHUS, CBOJSIIUECST K
HUM, NIPOCTENIINEe TPOOHO-palliOHAIbLHbIE YPaBHEHHUS.

Pemate cuctembl ABYX JMHEHHBIX YpPAaBHECHHH C ABYMsI NEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS TUHCUHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpaundeckuM CrocoO0OM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHMS UM CUCTEMBI JIBYX YPAaBHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOIUTH MPOCTEUIINE UCCIEAOBAHUS YPABHEHHUI U CUCTEM ypaBHEHUH, B
TOM 4YHCJIE ¢ IPUMECHEHUEM TpapUUIECKUX MpeACTaBIeHUM (yCTaHABJIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

Pemare nuHelHBIC HEpPaBEHCTBA, KBaJIpaTHBIC HEPABEHCTBA, H300paKaTh
pellIeHME HEPABEHCTB Ha YHUCJIOBOW MPSIMOM, 3aMMCHIBATh PEHICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIICHUE C TOMOIILI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3IMYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBath (yHKIIMM W3y4eHHBIX BHJOB. IloKa3pIBaTh CXEMaTHUYCCKH

pacIoyiokeHUue Ha KOOPIMHATHOM TUIOCKOCTH TpadukoB GpyHKIuid Buga: y = KX, y
=kx +b,y=kix, y=ax®+bx+c,y=x%y=1xy = |x|, B 3aBucumoctu ot
3HauYCeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth U HM300pakaTh CXEMATHYECKU TpAaPUKU KBAIPATUUHBIX (DYHKIIHM,
OIMMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKIUH 10 UX TpaduKam.

Pacrio3naBaTh KBaapaTHYHYHO (QYHKIHIO 1O (hopmysie, TPUBOIUTH TTPUMEPHI
KBaJIPAaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, GU3HKHU, TCOMETPHH.

YucsioBble MOCTIEA0BATEIHLHOCTH H MPOTPeCCH U

PacrosnaBaTh apuMETHUYECKYI0 M TEOMETPHUYECKYI0 TIPOTPECCHH TPHU
Pa3HBIX CIIOCO0axX 3aaHMsl.



BBIMONMHATE  BBIYMCICHHWS C  UCHOJb30BaHUEM (opMyn N-ro  4jeHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTrPeCcChii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WICHBI MOCJIEIOBATCILHOCTH TOYKAMH Ha KOOPIWHATHOM
TUTOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH IIOCJICIOBATEIBLHOCTSIMHU, B TOM
qHCIie 3a/1a4d U3 PEATbHOHN JKU3HHU (C MCIMOJb30BaHUEM KaJIbKYyJIATOPA, IIUPPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
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OOBIKHOBEHHBIX M JIECATHYHBIX IPOOSX.
CpaBHMBaTL W  YNOPAA0YMBATL  JIpooH,
peoOpa3oBbIBasi IPU HEOOXOTUMOCTH JECATUIHBIC
apobu B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC B
JNecATUYHbIC, B YaCTHOCTH B  OECKOHEUHYIO
TECATHIHYIO TPOOb.

[IpumensTH pazHooOpa3Hbie CMOCOOLI U MPUEMBI
BBIYMCJIEHHS] 3HAYEHHMIl JAPOOHBIX BbIPAYKEHUH,
coJiep)KaIluX OOBIKHOBEHHBIE U JIECSITUYHbIE IpoOu:
3aMEHSTh MPH HEOOXOAMMOCTH JIECATUYHYIO JIPOOb
OOBIKHOBEHHOW H OOBIKHOBEHHYIO JI€CSITUYHOM,
MPUBOIUTH BBIpAXKEHHE K Qopme, Hauboiee
ymoOHOW JJisi  BBIYMCIICHWH, MpeoOpa3oBHIBATH
IpoOHBIE BBIPRXKEHHs] HA YMHOXCHUE U JEJICHHE
JECATUYHBIX JIpO0OeH K JCHCTBHSIM C IEJIBIMU
YHCIIAMH.

[puBoanTh 4YMCI0BBIE U OYKBeHHbIE MPUMEPHI
CTEIIEHH C HATypaJbHBIM IOKa3aTeleM, OOBSICHSSA
3HAYEHUS OCHOBaHMS CTENEHM M  I[OKa3aTens
CTETeHH, HaXOAUTh 3HAUYEHHUS CTeneHei Buaa a" (a —
ar00oe palmMoHATBHOE 4YHCIO, N — HaTypalbHOE
YHCJIO0).

[MonumaTe cMbica 3anucu  OOJNBLIMX YHCEN C

ITOMOIIBIO JIECSITHYHBIX APOOCi M CTEIeHel uucia



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

10, npUMEeHATD UX B PEATBHBIX CUTYAIIHSX.
IIpuMeHATH PU3HAKA JETHUMOCTH, PA3JIOKEHUS Ha
MHOKHATEJIH HATYPATbHBIX YHCEIL.

PemiaTh 3a1a4u Ha 9acTH, MMPOLIEHTHI, TPOTIOPIIHH,
Ha HaXOXIEHHE IpoOH (IIPOIEHTAa) OT BEIUINHBI H
BeMMYMHB 1O €€ nApoOu (MpOUeHTy), ApoOHu
(TIporteHTa), KOTOPBIA COCTABIISICT OHA BEIMYHHA
OT IpYyroil.

IIpuBoauTh, pazdéuparb, OUEHUBATH PA3IHYHBIC
peuieHus, 3alucy PEeIEHUH TEKCTOBBIX 33]1a4.
Pacno3naBatb M OO0BSCHATH, ONHUPAACH Ha
OTpeAeNeHus, TMpPsAMO  MPOIMOPIUOHATBHBIE U
00paTHO MPONOPIHOHATEHBIE 3aBHCHUMOCTH MEXKIY
BEJIMUMHAMY,  NPUBOAUTHL  TNPUMEPBI  ITHUX
3aBHUCHMOCTEH W3 pEaNbHOTO MHpa, U3 JPYTHX
yUeOHBIX MPEIMETOB.

Pemiath NpakTUKO-OPUEHTHPOBAHHBIC 3aJlayM Ha
OpoOu, TMpONEHTH, TpsAMYyd UM 00paTHYIO
MIPOTTOPITMOHATILHOCTH, TTPOTIOPITHH

Anrebpanueckue
BBIpa)KEHUS

27
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OBaagers anreOpanveckodl TEPMHUHOJIOTHEH U
CHMBOJIMKOH, MPUMEHATH €€ B MPOLIECCE OCBOEHUS
yueOHoro  Marepuaja. HaxoauTh  3HAYCHUS
6yKBeHHHX BLIpa)KeHI/Iﬁ pyu 3aJaHHBIX 3HAYCHUAX
OYKB; BBITIOJIHATh BBIYUCICHUS TI0 (hOpMYIIaMm.
BoInoJHATH peo0pa30BaHus IEIOTO BHIPAKEHUS B
MHOTOWICH NPUBEICHHEM IOJO00HBIX CIIAaraeMbIX,
packpbiTHeM CKOOOK. BBIMOIHATH yMHOXEHUE
OJHOYIEHAa Ha MHOTOWIEH MW MHOTOWIeHa Ha
MHOTOYICH, NPHMEHSTh (GOpPMYIbl  KBajpara
CYMMBI U KBajparTa pa3HOCTH.

Ocyl.lleCTBJIHTb Pa3JI0KCHUEC MHOI'OYJICHOB Ha



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

MHOKHATENH ITyTEM BBIHECEHHS 32 CKOOKH 0O0IIero
MHOXHTENSI, TPUMEHEHHS (OpPMYIBl Pa3HOCTH
KBaapaToB, GOPMyYI COKPAIIEHHOTO YMHOKCHHSI.

IIpumensiTb TpeoOpazoBaHHEe MHOTOWICHOB JUIS

pelIeHusl pa3NUYHBIX 3aJad W3 MaTeMaTHKH,
CMEXXHBIX TIPEIMETOB, M3 PEATbHOM MPAKTHKH.

3HAKOMHTBCH € ncTopneﬁ Pa3BUTUA MAaTEMAaTUKNU

YpaBHeHUs U
HEPaBEHCTBA

20

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90

Pemate  nuHeliHOE  ypaBHEHHME C  OJHOH
MEpEMEHHOM, NMPUMEHAs MNpaBWJa IMEpPeXoaa OT
HCXOJIHOTO YypaBHEHHUS K pPaBHOCUIBHOMY €MY
Oonee mpoctoro Buna. IIpoBepsAThH, SIBIICTCS JIK
KOHKPETHOE YUCIIO KOpHEM YpaBHEHUS.
IHon0dupaTts npumepsl TMap YHUCENT, SBISIOIIUXCS
pelieHueM JUHEHHOTO ypaBHEHHS C  JIBYMS
nepeMeHHBIMH.  CTPOUTH B KOOPAMHATHOMH
IJIOCKOCTH Tpa)uK JIMHEHHOTO ypaBHEHUS C ABYMS
MEPEMEHHBIMH; TOJIL3YSICh IPaQUKOM, MPUBOAUTH
NMPUMePbI PELICHUS YPaBHEHUS.

HaxoauTh penieHme CUCTEMBI JIBYX JIMHEHWHBIX
YpaBHEHUI C IBYMS TEPEMEHHBIMH.

CocTaBjsiTh U peliaTh YPaBHEHUE WU CHCTEMY
ypaBHEHUI I10 YCIIOBHIO 3aJ1a4H,

MHTEPIPETUPOBATE B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y NOJYYEHHBIN pe3yJipTaT

Koopaunats! u
rpaduku. OyHkuuu

24

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90

MN300paxkaTh Ha KOOPAWHATHON NPSMOM TOUKH,

COOTBETCTBYIOIINE 33JJaHHBIM KOOpPAMHATAM, JY4H,
OTpPE3KH, WHTEpBaJbl;  3alHChIBaTh WX  Ha
anreOpanv4eckom A3BIKE. Ortmeuats B
KOOPAMHATHOH NJIOCKOCTH TOYKH IO 33JaHHBIM
KOOpAMHATAM; CTPOMTb TpaduKu HECI0KHBIX
3aBUCHUMOCTEH, 3aJIaHHBIX (POPMYJIaMH, B TOM YHUCIIE
c [TOMOIIBIO UG POBBIX J1a00paTopuii.



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

IpumensTs, U3y4aTh NpeuMyLIecTBa,
HHTEPIPETUPOBATH rpaduIecKuit crroco0
NPEACTAaBICHUS W aHalmM3a  Pa3HOOOpasHOi
KU3HEHHOUW wHpopMannu. (OcBaMBaTh IIOHATHE
¢byHKUINH, OBIIa/ICBATh (byHKIMOHAIBHON
TEPMUHOJIOTHEH.

Pacno3naBarp nuHeiHy0 QyHkiuoo Y = kx + b,
ONMCHIBATL €€ CBOWMCTBA B 3aBUCHUMOCTU OT
3HaueHuit ko3 punneHtos K u b.

Ctpouts rpauku nuHeHHOW GYHKINH, PYHKIAN
y =| x|. Acnonb30oBaTh HudppoBbIe pecypchl I
MOCTpOeHUsI TpadUKOB (QPYHKIUNA W H3YUCHHS WX
CBONCTB.

[IpuBoauTh MpUMEPHI JUHEHHBIX 3aBHCHUMOCTEH B
peabHBIX NPOLECcCax M SIBICHUIX

5 [ToBTOpEHME U
000011eHNe

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90

BpiOupaTb, NpPHMEHATh OLEHHBATH CHOCOOBI
CpaBHEHMS 4YHCEN, BBIYMCICHHMH, NpeoOpa3oBaHuUil
BBIPKECHUM, PEIICHNS YPABHEHUI.

OcylmecTBJIAAITH CAMOKOHTPOJIb  BBIMOJTHSIEMBIX

JiecTBUM 51 CaMOIIPOBEPKY pe3yabpTara
BBIYMCIICHHUH, TIPe00Pa30BaHUH, IIOCTPOCHUN.

Pemats 3agaum U3 peanbHOI KU3HHU, NPUMEHATD
MaTeMaTH4YecKUe 3HAHMSA /ISl PELICHUS 3ajad U3
JIpYTruX NpeaAMETOB.

Pemate TekcTOBblEe 3a/a4M, CPABHMBATbH,
BBIOMPATh CNOCO0LI PEIICHUS 3a1adl

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

102



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

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaunmeHoBaHue .
(uudposbie) Buabl yueOHoI 1eTeJIbHOCTH € y4eTOM
n/n pasieioB U TeM Konrpouabnbie
Bcero o0pa3oBaTe/bHbIE NPOrpaMMbl BOCIIMTAHUA
NPOrpaMMblI padoThI
pecypcsl
1 Yucna ¥ BRIUUCIICHHUS. 15 bubmuorexa [JOK @®opMyIMpoBaTh  ONpeNeJeHHe  KBaJpPaTHOIO

KBanparnbie kopHU

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

KOpHS W3 4HCHa, apru(hMETHIECKOTO KBaJPATHOTO
kopHs. IlpuMeHsiTh  omepanuio  W3BJIEYCHUS
KBaJ[paTHOTO KOpHSA U3 4HCIA, MCHOJb3YHl TpHU
HEOOXOMUMOCTH  KaJdbKyJasaTop. OneHuBaTh
KBaJ[paTHble ~ KOPHM  LEJIBIMH  YHCIAMH |
JECATHIHBIMU APOOSIMHU.

CpaBHUBATh U YNOPS/I0YMBATH PAIlMOHAIBHBIE U
UppaloHalbHbIe YHUCIIA, 3alHCAHHbIE C MOMOIIBIO
KBaJpaTHBIX KOPHEH.

HcenenoBarh ypaBHeHUE X2 = @, HAXOJAUTh TOYHbIE
1 npuOmKEHHBIE KOpHU 1ipH a > 0.

HccaenoBath CBOMCTBA KBaJgpAaTHBIX KOPHEH,
TIPOBOS YHCIIOBBIE AKCIIEPUMEHTHI c
HCITOJIb30BAaHUEM KaJIBKYJISITOpa (KOMITBIOTEPA).
Hoxa3biBaTh cBOlicTBa apu(MeTHIECKIX
KBaJIpaTHBIX ~ KOpHEW; TMPUMEHATb WX  JJIA
npeoOpa3oBaHus BBIPAXKEHUN. BopinoaHaTs
npeo0pa3oBaHus  BBIPAKEHUH,  COJEPIKAIINX
KBaJIpaTHbIE KOPHHU. BpIpaxaTh mepeMeHHble U3
reoMeTpuueckux 1 ¢Qusnvyeckux  hopmyd.
BbruucaaTh 3HAYeHUS BBIPAKEHHUH, COAEPIKAIINX
KBaJpaTHbIC KOpHH, UCTIONB3YS pH
HEOOXOMUMOCTH KaibKynsTop. Hcmogb3oBaTh B
xoJe pemeHus 3a1aq JJIeMEHTapHbIe
MIPEICTaBJICHUS, CBS3aHHBIE C MPHOMIKEHHBIMU
3HAYCHUSIMH BEITUYHH.



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

3HAKOMHUTBCHA C HCTOpHeﬁ Pa3BUTUA MAaTCMAaTUKNU

Yucna ¥ BEIYUCICHUS.
CrerneHn ¢ LEIBIM
[oKazarejieM

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

@opMyJIHPOBATH ONpeiesieHue CTEIEHN C EIbIM
MOoKa3aTeyeM.

IIpeacTaBiasiTh 3aMUCh OONBIINX W MAJIBIX YHCET B
ctangaptHoM Buje. CpaBHMBATH 4YHClIa U
BENIMYMHBI,  3alHCAaHHBIE C  HCIOJb30BaHHUEM
crenean 10. HMcmoas3oBaTh 3amuch 4YHCEI B
CTaHIAPTHOM BHUJE [UIS BBIPAKEHUS pPa3MepOB
00BEKTOB, JTUTEILHOCTU MIPOIIECCOB B
OKPY>KaloIeM MHUpE.

DopMyJIHPOBATH, 3alMChIBATH B
CHUMBOJIMYeCKO ¢opMe U WLIIOCTPUPOBATH
npuMepamMM  CBOICTBAa CTEIEHH C  IENBIM
IOKa3aTeleM.

IIpuMeHsATH cBoiicTBa CTENEHU JUISt
npeoOpa3oBaHus BBIPaKEHHH, COJIEPIKAIINX
CTENIEHH C UENbIM I[oKa3aTeneM. BbIMoaHATH
AeficTBUSl C  4YHCIaMH, 3alyCaHHBIMU B
CTaHIOapTHOM  BHJe  (YMHOXEHHE,  JIeJICHHE,
BO3BEJICHHE B CTEIICHB)

Anrebpanueckue
BBIpKCHUSI.
KBanpaTHslil TpexuiieH

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

Pacno3naBaTh KBagpaTHBIM TPEXUIIEH,
yCTaHaBIUBATh BO3MOXKHOCTB €T0 Pa3JIOKECHUS Ha
MHOHTEJH.

PaCKJlallblBaTL Ha MHOKHUTEJIHU KBa,[[paTHI:IfI
TpéXLIJ'ICH C HCOTPUIATCJIbHBIM JUCKPUMHWHAHTOM

Anrebpanueckue
BBIPKCHUSI.
Anrebpanueckas 1poob

15

bu6nmoreka [JOK
https://m.edsoo.ru/7f417af8

3anuchiBaTH anreOpanyecKue BBIPaKEHHSL.
Haxoauth 0o0nacTe ompeneneHHs panroOHATBHOTO
BBIpaXKCHUS. BBINOJHATH YHCIIOBEBIE II0ACTAaHOBKH
YU BBIYMCJIATH 3HaueHHWE IpoOu, B TOM YHCIE C
MTOMOILBIO KaJIbKYJISTOpA. ®opmyIHpoOBaTH
OCHOBHOE CBOMCTBO anrebpamdeckoil npobu W
NPUMEHAITh €ro A TpeoOpa3oBaHus ApoOei.
BbinoaHATh  elicTBHSI  C  anre0panvecKuMH



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

npoosimu. [IpumeHsITh IpeoOpa3oBaHus BhIPAXKCHUN
JUTSL pellieHusl 3ajad. BeIpa:kaTh mepeMeHHbIE U3
hopmyn (pu3nueckmx, TEOMETPUUECKHUX,
OTIHMCHIBAIOMINX OBITOBBIE CUTYAITHH)

VYpaBHeHus u
HEPaBEHCTBA.
KBanparuble ypaBHEeHUS

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

Pacno3znaBaTh KBaJpaTHbIC YPaBHEHMS.
3anuceiBaTh  (GOpMYJy KOpHEHl KBaJpaTHOTO

ypaBHEHUS; pelIaTh KBaJpaTHbIe YPaBHEHHS —
nosHele U HemosHele. IIpoBoaMTh mNpocTelmmue
HCCJIeI0BAHMSA KBAIPATHBIX YPABHEHUM.

Pemate ypaBHeHus1, CBOAAIIMECS K KBaPaTHBIM, C
MIOMOILBIO peoOpazoBaHMHA u 3aMEHOU
nepeMeHHO. HaGurogaTh 1 aHAJIM3MPOBATH CBS3b
MEXIy KOPHSIMH M KO3 HUIMEHTaMU KBaJPATHOTO
YpaBHEHUS.

®opmyaupoBark TeopeMy Buera, a Taxxke
00paTHYIO TeopeMy, NPUMEHSATh 3TH TEOPEMbI IS
peleHus 3anad.

Pemath TexkcToOBBIe 3aJa4yu  anreOpanyecKuM
Croco0oM: MePEeXOanTh oT CJIOBECHOM
(hOpMYITMPOBKY YCIIOBHSI 3a/la4d K alreOpandecKon
MOJIETM IIyTEM COCTaBICHHMS YpaBHEHUS; pellarh
COCTaBJICHHOE  ypaBHEHHE,  HHTEPIPETUPOBATH
pe3yJnbTar.

3HAKOMHTBHCSI ¢ HCTOPHEH PA3BUTHUS aNreOphl

YpaBHeHUS U
HepaBeHCTBA. CHUCTEMBI
yYpaBHEHUN

13

bu6nmoreka [JOK
https://m.edsoo.ru/7f417af8

Pacno3HaBaTh JHHEHHBIE YypaBHEHHUS C JIBYMS
[IEpEMEHHBIMU.

Crpouthb rpaduky JMHEHHBIX YpaBHEHHH, B TOM
YHCIie HCNOJb3YS HU(POBbIE pecypcehl.
PaznnuaTs napamienbHble U IEepeceKarouirecs
MpsIMBIE TIO UX YPABHEHUSM.

Pemiate cuctembl JBYX JMHEHHBIX YPABHEHUH C

ABYMs IEPEMEHHBIMU MOJICTAHOBKOW M CIIO)KCHHUEM.



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

PemaTh npocreifiime cUCTEMBI, B KOTOPBIX OJTHO U3
YPaBHEHUI HE SIBISIETCS] IMHEUHBIM.

IIpuBoauts rpauyecKyl0 HMHTEPIPETALMIO
peuieHus ypaBHEHHUS C JABYMS TIEPEMEHHBIMHU W
CHUCTEM ypaBHEHUH C JBYMS IEPEMEHHBIMU.

Pemiath TeKCTOBBbIE 3ajayM ajareOpanyeckuM
crmocobom

YpaBHeHus u
HEPaBEHCTBA.
HepasencrBa

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

DopMyIHPOBATH CBOMCTBA YHCIJIOBBIX
HEpPAaBEHCTB, WLTIOCTPUPOBATH HUXx Ha
KOOpJIMHATHOU MPSMOH, JIO0Ka3bIBaTh
anreOpanvecKH.

IIpuMeHsATL CBOMCTBA HEPABEHCTB B  XOJ€
penieHus 3aaad. Pemath TMHETHbIE HEPABEHCTBA C
OTHOW  TEPEeMEHHOW, W300pa)kaTh  pelICHHUE
HEPaBEHCTBA Ha 4YHUCIOBOM Impsmoil. Pemarsb
CHUCTEMBl JIMHEMHBIX HEPAaBEHCTB, M300pakaTh
peuIeHUe CUCTEMBbl HEPABEHCTB HA YUCIOBOMU
psAMOit

@ynkuuu. OCHOBHbBIE
HIOHSTHSA

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

Hcnoab3oBaTh QPyHKIMOHATHHYIO TEPMHUHOJIOTHIO
H CUMBOJINKY.

Boiuucasate 3HavyeHuss  QYHKUWH, 3aJaHHBIX
¢dopmynamu (TIpu HEOOXOAMMOCTH HCIIOJIE30BATh
KaJbKYJIATOP); COCTABJATH TalJMIbl 3HAYeHMUI
GyHKIUH.

Crpours mno Toukam rpaduku  (yHKIUHA.
OnuceiBaTh cBoiicTBa (pyHKOHHM Ha OCHOBE €&
rpaduyeckoro mpenactasneHus. Menoab3oBaTh
(YHKIMOHAIEHYIO TEPMHHOJIOTHIO M CUMBOJIMKY.
HccnenoBats mpumepsl rpaduKoB, OTPaKaroIINX
peasnibHble Tpoueccel u  sBieHusA. IlpuBoguTh
npuMepbl TPOLECCOB W SBICHUH C 3aJaHHBIMU
CBOMCTBAMH.



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

Hcnonp3oBaTh KOMNBIOTEPHBIE MPOTPAMMBI

JUTSL TIOCTpOeHUs TpadrKoB (PyHKINH W H3yUCHHS
WX CBOWCTB

Oynkuuu. Yuciosbie
byHKIUHA

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

Haxoguts ¢ mnomomblo rpapuka QyHKIUN
3HAYEHNE OJHOM M3 pacCMaTPUBAEMBIX BEIMUYUH I10
3HAQUEHHUIO JApyrod. B HECHOXHBIX  ciy4asx
BbIpaxaTb (opmMyJI0ii 3aBHCHUMOCTb  MEXKIY
BEJTMYHHAMHU.

OnuceiBaTh  XapakTep  U3MEHEHHS  OJHOU
BEIIMYHHBI B 3aBUCUMOCTH OT U3MEHEHUS IPYTOM.
Pacno3HaBarh  BHIOB M3y4aeMBIX  (DYHKIIHI.
Iloka3piBaTh CXeMATH4YeCKHM IIOJIOKEHUE Ha
KOOPJIMHATHON TIIIOCKOCTH TpadukoB  (QyHKIHH
BHJA!

y=x% y=x% y=+x, y=|x|

Hcnoan3oBars  QyHKUMOHAJbHO-TpaduvecKue
NpeACTABJEHUs] JUIsI PEIICHUS U HCCIEN0BaHUS
YPABHEHUI U CUCTEM ypaBHEHUI.

IpumensTh HMPPOBLIE pecypebl IS TOCTPOSHUS

rpadukoB HyHKITHIA

10

IToBTOpEHME M
00001IeHne

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

BpiOupaTb, NpPUMEHATh, OLEHHBATH CIOCOOBI
CpaBHEHHS YHMCell, BBIUYUCICHHH, MpeoOpa3oBaHMi
BBIPAXXCHUM, PEIICHNS YPABHEHUI.

OcymecTBJIATE CAMOKOHTPOJIb  BBITOJHAEMBIX
JeHCTBUN u CaMOIIPOBEPKY pe3yabTara
BBIYUCIICHUH, TPe0Opa30oBaHMid, TOCTPOSHHH.
Pemath 3a1a4yu U3 peajbHOM KU3HU, IPUMEHSATH
MaTeMaTU4YEeCKUE 3HaHMS A peUleHHsd 3ajad U3
IPYTHUX MPEAMETOB.

Pemath  TekcTOBBIe  3aJa4M, CpPaBHUBATh,
BBIOMPATH CNOCOOBI PELICHU 3a1a4l



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




9 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaunmeHoBaHue .
(uudposbie) Buabl yueOHoI 1eTeJIbHOCTH € y4eTOM
n/n pasieioB U TeM Konrpouabnbie
Bcero o0pa3oBaTe/bHbIE NPOrpaMMbl BOCIIMTAHUA
NPOrpaMMblI padoThI
pecypcesl
1 Uucna v BEIYUCICHHS. 9 bubmmoreka [IOK Pa3BuBaTh mpeacTraBieHMsi O  YHCIAx:  OT

JlericTBUTEIbHBIE YKCIIa

https://m.edsoo.ru/7f419d08

MHOXECTBAa HATYpaJbHbIX YHUCCI OO0 MHOXCCTBA

JNEHCTBUTENbHBIX  uyuceld. (3HAKOMHTBCH  C
BO3MOJKHOCTBIO TIPEACTAaBICHUS IEHCTBUTEIHBHOTO
ghcia Kak OeCKOHEUHOW JEeCITHYHOW Jpodw,
NPUMEHSATH

JCCATHYHBIC HpI/I6J'II/I)K€HI/I$I

pallMOHANBHBIX U HUPPAIMOHANBHBIX  YHCEIL.
HN300paxkaTh JCHCTBUTENBHBIC YHCIA TOYKAMH
KOOPAHHATHOU NPSMOH.
3anuchiBaTh, CPAaBHMBATH M YHNOPSA0YUBATH
JIECTBUTEIILHBIC YHCIIA.
BbInosiHsATH, coyeTass YCTHbIE W IUCbMEHHBIC

NpUEMBI, apudgmeruyeckne  JaeicTBUS c
pallMOHAJIBHBIMU YUCJIaMU; HAXOAUTb 3HAYCHUA

CTENeHEH C IENBIMU TOKa3aTesIMH U KOPHEH;

BBIYMCJISATD 3HAUCHHUS] YHUCJIOBBIX BBIPAXKECHUI.
Monyyuts mpeacraBjeHHe O  3HAYUMOCTH
JIEVCTBUTEIBLHBIX qucel B MPaKTUYECKOU

JESTEIIBHOCTH 4EJIOBEKa.

AHAJM3UPOBATH W JAeJaTh BBIBOABI O TOYHOCTHU
NpUONVOKEHUsT  ACUCTBUTENBHOTO  4YHCNA  TIPH
pELICHNN 3a/1a4.

OKkpyrasiTb ACUCTBUTENBHBIE YUCIIA, BBINOJHATH
NPUKHIKY pe3yilbTaTa BBIYUCICHUI, OLICHKY
3HAYEHUH YMCIIOBBIX BBIPAXKECHUM.

3HAKOMHUTBCHA C ncTopneﬁ Pa3BUTUA MAaTCMAaTUKN



https://m.edsoo.ru/7f419d08

YpaBHeHus u
HEPABEHCTBA.
YpaBHEHUsI C OJTHOU
MepEMEHHOMN

14

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

OcBanBaTbh, 3aNOMMHATL W  NPUMEHSATH
rpa¢guyecKkue MeTOAbl NPU PELICHUU YPAaBHECHUU,
HEPaBEHCTB U MX CHCTEM.

Pacno3HaBaTh 1enple W JOpOOHBIE ypaBHEHWS.
Pemiate JMHeliHble U KBaJpaTHble YpPaBHEHUS,
ypaBHEHUS, CBOIAIIMECS K HHUM, MPOCTEHIIHe
IPOOHO paIrMOHAIHHBIE YPABHEHUSI.

[peanaratb BO3MOXHBIE CHOCOOBI  pEIICHUS
TEeKCTOBBIX 3a7ad, O0OCykAaTb HMX M pemaTb
TEKCTOBBIE 337]a91 Pa3HBIMH CITIOCOOAMHU.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHA MaTEMAaTUKU

YpaBHeHus u
HepaBeHCTBA. CUCTEMBI
ypaBHEHUI

14

bubmnoreka IIOK
https://m.edsoo.ru/7f419d08

OcBauBaTh M NPUMEHSTh TPUEMBI PEIICHUS
CUCTEMbl [JIByX JIMHEHHBIX YpaBHEHHH C OBYMs
NEpEMEHHBIMU M CHCTEMBI JIByX YpaBHCHHH, B
KOTOPBIX OJIHO YpaBHECHHUE HE SIBIISICTCS JTMHEHHBIM.

Hcnonb3oBath (yHKIIMOHANBHO-TparUecKue
MIPEJCTaBICHUS N7 pelleHUus] W HCCIeA0BaHUs
YPaBHEHUH U CHCTEM.

AHAIM3HPOBATH TeKCThI 3a4a4, pemarb WX
anreOpanyeckuM  CHOCOOOM:  MepexoAuTb  OT
CIIOBECHOM (OpMyJIMpPOBKM yCIOBHS 3aJaudl K
anreOpanvyecko  Moaenu IMyTéM  COCTaBIICHHS
CHUCTEMBl YpaBHEHMH; pemiaTb COCTaBIECHHYIO
CUCTEMY ypaBHEHHUIl; HHTEepPNpPeTHPOBATH
pe3yibTar.

3HAKOMHTBHCS € MCTOPHEll Pa3BUTHSL MATEMATUKU

YpaBHeHUS U
HEpaBEHCTBA.
HepasencrtBa

16

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

Yurars, 3anuCchIBaTh, MOHUMATD,
HHTEPNPETUPOBATL HEPABEHCTBA; HCIIOJIH30BAThH
CHUMBOJIMKY ¥  TEPMUHOJOTHIO.  BBINOJHATH
npeoOpa3oBaHUs HEPABEHCTB, HMCHOJbL30BATH IS
peoOpa3oBaHusl CBOWMCTBA YHMCIOBBIX HEPABEHCTB.



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

Pacno3HaBarth JIMHEHWHEIC Hu KBaJpaTHbIE
HepaBeHCTBa. PemaTrb JWHEWHBIE HEPABEHCTRBA,
CUCTEMBbl  JIMHEWHBIX  HEPABEHCTB,  CHUCTEMBI
HEPABEHCTB, BKJTFOYAIOIITUX KBaJIpaTHOE
HEPaBEHCTBO, W  pelmaTh HUX;  00CYyXKIATh
MOJTyYE€HHBIE PELLICHHUS.

HN300paxkaTh peliecHUe HEPaBEHCTBA M CHUCTEMBI
HEpPAaBEHCTB Ha YHUCJIOBOM MpAMON, 3amMCbIBATH
pELIEHUE C MOMOILBI CUMBOJIOB.

Pemars, kBagpaTHble HEpPaBEHCTBA, HCIOIb3YA
rpaduyeckue mpeacTaBICHNS.

OcBauBaTh W TPUMEHSITb HEpPaBEHCTBa IpHU
pelIeHny pa3luYHbIX 337ady, B TOM 4YHUCIE
MIPAKTUKOOPUEHTHPOBAHHBIX

DyHKIMHU

16

bubnnoreka IIOK
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Pacno3naBarh BHIB  HM3Y4YaeMbIX  (DYHKIIMIA;
WUIIOCTPHPOBATh  CXEMATH4YECKH, OOBSICHATH
pacroyio)keHHe Ha  KOOPIWHATHOW  IUIOCKOCTH
k
_l
X
y=x% y=x%y=+/x y=|x| B3aBucumMocTH OT
3Ha4eHW  K03()(UIMEHTOB; ONMCBHIBATH  UX
CBOICTBA.

PacnoznaBaTh  KBaJpaTHYHYIO (YHKIHIO IO

rpadukoB QpyHkuumit Buma: y = kx, y = kx + b,y =

¢dopmyne. IlpuBOAUTH NpHMePBI KBaJpPaTHYHBIX
3aBUCUMOCTEH W3 pealbHOM JKM3HH, (U3UKH,
reoMeTpud. BuISIBJIATL W 00001maTh 0COOCHHOCTH
rpaduka KBaapaTUIHOM GyHKIMM Y = ax? + bx + c.
Crpouth U M300pazkaTh cxeMaTu4yecKu rpaduku
KBaJ[paTHYHBIX (DYHKIMH, 33aJaHHBIX (QOpMyJIaMH
Bugay = ax?, y=ax?+q,y=a(x + p)? y = ax® + bx
+ C.

AHanu3upoBaThb M  NPUMEHSITh  CBOICTBa

W3YyYEHHBIX (QYHKIOMHA A7 UX TOCTPOCHUs, B TOM
Yrcyie ¢ TOMOMIBIO HU(POBBIX PECYpPCcoB
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YucioBbie
OCJIEN0BATEILHOCTU

15

bu6nuoreka [IOK
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OcBauBaTthb U NPMMEHATH WHJIEKCHBIE
0003HaYCHHUS, CTPOMTH pevyeBble BHICKA3bIBAHUS
C MHCIIOJb30BAaHHEM TEPMHHOJIOTHH, CBSI3aHHOM C
MIOHSTHEM TIOCIIEI0BATEILHOCTH.

AHau3upoBaTh bopmyy n-ro wiIeHa
MOCTIeIOBATEILHOCTH MM PEKYPPEHTHYIO (popMyTy
U BBIYMCIATH WIEHBl IOCIEI0BaTENbHOCTEH,
3aJJaHHBIX 3TUMH (HOPMYITaMHU.

YcranapiauBaTh 3aKOHOMEPHOCTb B IOCTPOCHHUU
MOCJIEI0OBATEIBHOCTH, €CIU BBIIIKACAHBl IEPBBIC
HECKOJIBKO €€ 4JICHOB.

Pacno3naBathb apuMeTnaeckyro "
FEOMETPUYECKYI0  IPOTrpeccud  TMpH  PasHBIX
cnocobax  3amanus.  Pematrb  3amaum C
HCIIONb30BAHUEM hopmyn n-ro YJIeHa
apu(METHIECKON M TeOMETPHYECKOH MPOrPEcCHH,
CYMMBI TTEPBBIX N YIEHOB.

HN3o00paxath YJICHBI MOCJIEIOBATEIBHOCTH
TOYKAMHU Ha KOOPAUHATHOM IIOCKOCTH.
PaccmaTpuBath  nmpuMepbl  NPOIECCOB H
SIBJIGHUN W3 PEajbHOM KU3HM, WIUTIOCTPUPYIOLINE
W3MEHEHHE B apU(PMETHYECKOW TIpPOTpecchuu, B
FEOMETPUYECKOMN MIPOrpeccuy; n300paxkathb
COOTBETCTBYIOIIVE 3aBUCUMOCTH I'paUUECKH.
Pemate 3agaum, CBSI3aHHBIE C  YHCIOBBIMH
[IOCJICZIOBATENBHOCTSIMHA, B TOM YHCIE 3aJadd W3
peasbHOM JKM3HM C HCIHOJB30BaHUEM LU(PPOBBIX
TEXHOJIOTHIA (AJIEKTPOHHBIX TAOIUI, TPadUIecKOro
KaJIbKyJIsiTopa ¥ T.11.). Pemare 3a1aun Ha clI0XHbIE
MIPOLEHTHI, B TOM 4YHUCIIE 33Ja4d W3 pealbHOMN
MIPAKTUKU (C UCIIOB30BAHUEM KaJIbKYIATOPA).

3HAKOMHUTBCHA C HCTOpHeﬁ Pa3BUTHUSA MAaTCMAaTUKN

IToBTOpEHME,

18

but6mmoreka [IOK

OHepI/IPOBaTb NMOHATHAMM: MHOXCCTBO,
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000011IeHNE,
cHCTEMaTH3aIHs
3HAHUMN

https://m.edsoo0.ru/7f419d08

MIOIMHOKECTBO, OINEpPAallMd  HAJ MHO)KECTBAMU;
HCNOIB30BAaTh  Tpaduyeckoe  IpeAcTaBiICHHE
MHOKECTB JJISl ONMCAHMS PEANBHBIX INPOLECCOB H
SIBIICHUH, TIPU PEIICHUH 3aJad U3 APYTHX y4eOHBIX
MIPEIMETOB.

AKTyaJM3UPOBATh TEPMHUHOJIOTHIO U OCHOBHbIE
AeHCTBHS, CBA3aHHBbIC ¢ YHMCJIAMHU: HaTypalbHOE
YHUCIIO, NPOCTOE M COCTABHOE YHUCIIA, ACIMMOCTh
HaTypaJIbHBIX YHCEN, NMPU3HAKK ACITUMOCTH, LEI0e
YHCIO, MOIYJdb  YHWCHIa, OOBIKHOBEHHAas W
JecaTu4Has JpoOW, CTaHAAPTHBIM BHUA YHUCIA,
apuMeTHIecKii KBaIpaTHBIA KOPEHb.
Beimoansars AefcTBHA, CPaBHUBAThH "
YHOPAZ0YMBAThL 4HCIA, NPEACTaBIATh YUCIIA Ha
KOOPJIMHATHOM  MNpsSMOM,  OKpYIIATH  YUCIA;
BBINOJHATL NPUKHAKY M OLEHKY pe3yibTara
BBIYUCIIEHUN.

Pemarth TekcTOBBIE 3aayum apuQMETHUYCCKUM
cnocoboM. Pemars npakTHueckue 3agaum,
coJieprKarime MIPOLIEHTHI, JIOJTH, 4acTH,
BBIP@XKAIOIINE 3aBUCUMOCTH: CKOPOCTb — BpeMs —
paccTosiHUE, IEeHa — KOJIHWYECTBO — CTOMMOCTB,
00B€M  paboThl — BpeMsl — IMPOU3BOAMTEIBHOCTD
Tpyaa. Pa30uparh  peanbHbIE  KU3HEHHBIE
cuTyanud, (opMyJMpoBaTb WX Ha  S3bIKE
MaTeMaTHKH,

HAXOJHMTb pPEIICHUE, NPUMEHSS MaTeMaTHYECKUI
amnmnapar, HHTEPNPeTHPOBATH pe3ysbTaT
ONepUpOBaTh MOHATHAMM: CTEIEHb C LEJIBIM
TOKAa3aTeleM, apupMeTHICCKAN KBaJIpaTHBII
KOpeHb, MHOTOWICH, anredpamdueckas JapoOb,
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TOKAECTBO.

BbInoAHATL OCHOBHBIE J€CTBHS: BHINOJIHATDH
pacué€tel o QopmyinaM, mpeoOpa3oBBIBAaThH ILIETbIE,
IpoOHO palMOHATbHBIEC BHIPAXKEHHUS U BBIPAKEHHUS C
KOPHSIMH, PEaJIN30BBIBATh PA3JIOKEHNE MHOTOUWIECHA
Ha MHOXXUTEIH, B TOM YHCJIE C HCIOJIb30BAHUEM
(hopMyn pa3sHOCTH KBaApaTOB M KBaapaTa CyMMBbI U
pPa3HOCTH; HAXOOUTh  JOMYCTHMBbIE  3HAUYCHHS
MEPEMEHHBIX 1  JpOOHO  PalMOHAIBHBIX
BBIPA)KEHHUN, KOPHEM.

MogeaupoBaTh ¢ HOMOIIBIO (OPMYJT peaabHbIe
nporiecchl U sBieHus. OnepupoBaTh MOHSITHIMU:
byakmusa, rtpapuk GyHKIUE, HyTH (QYHKIWH,
MPOMEKYTKH  3HAKOIOCTOSIHCTBA,  NPOMEXKYTKH
BO3pacTaHus, yOBIBaHUS, HauOobIIee u
HavMeEHbIIlee 3HAYCHUST PYHKIIHH.

AHaIN3HPOBATD, CPaBHUBATD, 00CyKIaTh

CBOMCTBa (DYHKIHH, CTPOUTH UX rpaduKy.

OnepupoBatb MOHSATHSIMH: npsiMast
POTOPIUOHAIEHOCTD, oOpatHast
HPONOPIHOHATBHOCTS, JMHEHHas byHKIuS,

KBajipaTHyHas (QyHKOWsA, Napabona, rumepboa.
Hcnonn3oBarts rpapukm 18 ONpEIETeHUd
CBOWCTB, MPOIECCOB M 3aBUCUMOCTEH, /ISl PeLICHUS
3aj1a4d U3 IPYyTrux y4eOHBIX MPEIMETOB M PEaNbHON
KU3HH; MOIETHPOBATH C TIOMOUIbIO TpaduKoB
peabHBlE TPOIECCHl W SIBJIICHWs. BbIpa:kath
(opmysiaMu 3aBHCUMOCTH MEXIY BeTUUNHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

Mep3znsak A.I'. Anrebpa : 7 kiacc : y4eOHUK JJIs yJaIuxcs
oO1reoOpa3oBarenbHbIX opranu3anuii / A.I'. Mepainsk, B.b. Tlononckui,
M.C. dxup. — M. : Berrana-I'pad, 2019.

Mep3znsak A.I'. AnreOpa : 8 kinace : yueOHHK AJIs yYaIuXcs
obmieoOpasoBarenbHbIX opranu3anuii / A.I'. Mep3msik, B.b. [Tonorckuii,
M.C. Sxup. — M. : Bentana-I'pag, 2019.

Mep3znsak A.I'. AnreOpa : 9 kinace : yueOHHK AJIs yYaIIuXcst
oO1eo0pazoBarenbHbIX opranu3anuii / A.I'. Mepainsk, B.b. Tlononckui,
M.C. Sxup. — M. : Benrana-I'pad, 2019.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.

2.

3.

byuko E.B. : Anre6pa : 7 kiacc : Mmeronuueckoe nocodue / E.B. byiiko,
A.I'. Mepansik, B.b. ITonouckuit, M.C. SAxup. M. : Benrtana- I'pad, 2018
byuko E.B. : Anreopa : 8 kiacc : metoauueckoe nocodue / E.B. byiko,
A.T'. Mepansik, B.b. Tlononckuii, M.C. Sxup. M. : Benrana- ['pad, 2018
byuko E.B. : Anre6pa : 9 kiacc : metonguueckoe nocodue / E.B. Byiko,
A.T". Mepansik, B.b. TTononckuit, M.C. Sxup. M. : Benrtana- ['pad, 2018

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/




I'eomeTpus 7-9 kinacce
MOSICHUTEJBHASA 3AIIUNCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpUr Ha YpPOBHE OCHOBHOTO
o011ero 00pazoBaHus 3aKIIOYAETCS] B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUECKUE YMO3AKIIIOUECHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXIeHus1 «OT TPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUS.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISECTCS HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTUYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MAODKEH HayYUThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMHM JAHHBIA YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIMUTEIbHAS JUHUSA B W3YUYEHUU T€OMETPHUH.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOyYarolUHCsS YYHUTCS CTPOUTh
MaT€MaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJIYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T€OMETPUU C JPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoumeHus», «Meroxn koopaunat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanus mogo00us.

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

HauvanbHble nonsaTus reometpun. Touka, npsimasi, OTPE30K, Jy4d. Yrou. Buaesl
yrioB. BeprukanbHble M cMexHbIE yIUbl. buccekrtpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapaninenpbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPY’KAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojapHUK.
Bricora, Menuana, OUcceKTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTrOJbHHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PABEHCTBA TPEYTOJIBbHUKOB.

CBOICTBA M NIPU3HAKU NApaJUIEIbHBIX MPSAMBIX. CyMMa yIiIOB TPEYTOJIbHUKA.
Bueninue yrisl TpeyroyibHUKA.

[IpssmoyrosibHbIN  TpeyroinbHUK. CBOWCTBO MEAMAHBI MPAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIbHUKOB. [ IpsIMOYTOIBHBIN TPEYTONBHUK C yIJIOM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousbllieM yriie U OOJbllel CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIIAp U HAKIIOHHAS.

['eomeTprueckoe MeCTO TO4YeK. buccekTtpuca yrima W CEpeAUMHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
pacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKPY»KHOCTH.
OKpy>XHOCTb, BIIMCAaHHAs B Yyroi. BnucanHas W onMcaHHas OKPYKHOCTHU
TPEYTOJIbHHUKA.

8 KUIACC

Yerbipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBoucTBa. HacTHble
cllydad MapajuieiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpEMa O IPOIOPLHOHAIIBHBIX OTPE3KaAX.

CpenHue MMHUM TPEyroJIbHUKA U Tparneuuu. LIeHTp macce TpeyroiabHuKa.

[Togobue TpeyrodbHUKOB, Kod(pdunueHt mnoaodus. I[lpuszHaku mnomoOus



TpeyroJibHUKOB. [IpuMeHeHne noao0us npy peleHny NPakTUYeCKUX 3a/1ay.

CpoiicTBa miomajael reomerpuueckux ¢uryp. P@opMynbl A TUIOLMIAAM
TpEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAen
noTI0OHBIX (QUTYD.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penreHUH
MPAKTUYECKUX 3a7a4.

CHHYyC, KOCHHYC, TaHI'€HC OCTpPOTO yrIjla MPsSMOYTOJIBbHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. [pUTOHOMETpHUCCKUE (DYHKITUU
yriioB B 30, 45 u 60°.

BrnincanHble M UEHTpaJbHBIEC YIJIBI, YIOJI MEXJIY KacareabHOW U XOpIOM.
Yrael  Mexay XopAaMM MU CEKyIIMMHU. BrnmcaHHele W ONHMCaHHbBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHne AByX OKpykHocrel. Kacanue
OKkpyx)HOCTel. OOlIMEe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O mo 180°. OcnHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemienue TtpeyrosbHuKoB. TeopemMa KOCHHYCOB M TEOpEMa CHUHYCOB.
Pemienne mnpaxkTUYecKUX 3a7ad4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [logoOue cCOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPATe KacaTEeIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO  HAIPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMM HaJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa. CKalIspHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHNUE U1 HAXOKICHUS JJIMH U YIJIOB.

JlexkapToBbI KOOPIMHATHI HA IMJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpPJIMHATAX, IIEPECEUCHUE OKPYKHOCTEH U NPSIMBIX. METOI KOOPJAWHAT U €r0
IIPUMEHEHHUE.

[IpaBriibHBIE MHOTOYTrOJNBHMKH. JlnmmHa okpyxHOCTH. I'panmycHas w
paguaHHas Mepa yriia, BBIYMCIEHUE JUIMH Oyr OKpyx)Hocted. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (Guryp (3seMeHTapHbie
npeactasienus). [lapannensHbiit nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MpOTrpamMMbl y4eOHOro Kypca
«I"'eoMeTpus» XxapaKTepU3yrOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaTEMATUKOB M POCCHUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHHUM B IPYrMX HayKaxX U NPUKIAAHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3alii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, NPOLEAYp I'pa’kJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 0OCYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NIPAKTUYECKHM IPUMEHEHHEM JIOCTH)KECHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacCTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXXKHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHOM NpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHJMBUIYAIbHOW TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyXJACHHH, YMEHHIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTaUuell B JEATEIbHOCTM HAa COBPEMEHHYID CHUCTEMY Hay4YHBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HayKu Kak cdepbl 4YelOBEYECKON
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH IS Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJIbTYpOH Kak CPEACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnUTaHME, (POPMHMPOBAHHE KYJIbTYPbI 310POBbSl H



IMOLMOHAJIBHOIO 0/1ar0NOIyYHUs:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peEryispHas QunyeckKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ MIpaBa JIpyroro 4YeJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHUEHTAlMEN Ha NIPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUU JUIsl PELICHUS 3a/1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH Cpeapl, IJIAHUPOBAHHS IOCTYIKOB M
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXAIOIIEH Cpenbl, OCO3HAHHEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peleHus;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBUAX HEOINPEACIEHHOCTHU, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHCIE
(bopMyIMpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYAllMIO, BOCHPHUHUMATh
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU M
HOCNEACTBUSL, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble JJornueckue aeicTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEMaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHWS U CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCHPUHUMATH, (OPMYNIHpPOBaTH U  MNPEOOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENIbHbIE W OTpUIATENbHbIC, €IMHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEYMsT B (akTax, JaHHBIX, HAOMIOJEHUSAX U YTBEPKIACHMSIX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEP)KJIECHUHN (IpsMble U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pELICHUs, BBIOMpAaTh HauboJee MOAXOMAUIMM C ydé€ToMm
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHABJIMBaTh HMCKOMOE M JlaHHOe, (OpMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIHI
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKe BBIJIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BBIOWpATh (GOpMy TMpeACTaBICHUS HWHPOPMANMA U HWIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIC 1eHCTBUS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY PELICHMS
3aJ1a4l, KOMMEHTUPOBATh NIOJyUYEHHBIA PE3YJIbTAaT;

B X0JIe 00CYXJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMAJIOra, OOHApPYKMBATh Pa3lIMYUMe U CXOJCTBO MO3ULHN, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAllMU U OCOOCHHOCTEH ayAUTOpUU;

NOHMMATh U UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0Cy>KIaTh MPOILECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHMpPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MNPOAYKT MO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aiauu (MU ero
4acTh), BBIOMpATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3ybTaTa
peIIECHUs] MAaTEMaTUYECKOM 3a1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHUTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHIKCHUS WJIA HEAOCTIKCHUS LEJH,
HaxO0JHUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHmy oOyuenus B 7 KkJjacce OOyYalOIIMICS TIOIYYUT CIICIYIOIINUE
MPEIMETHBIE PE3YIIbTATHI:

PacriosnaBaTh W3ydeHHBIE TEOMETpPHUYECKHE (UTYpBI, OMpPEaeisaTh UX
B3aMMHOE PAacCIlOJIOKCHHE, H300pakaTh reoMeTpuueckue (Urypbl, BBHITTOTHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepsaTe JMHEWHBIE W YIJIOBBIC BEIIMYHUHBL.
PemaTe 3a1a4M Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYWH YIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYWH TPEIMETOB B
peanbHOM JKM3HM, Pa3MepoOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
0OBEKTOB T10 TOPSIIKY BETUUUHBI.

CTpouTh 4epTekKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIIOIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpOBOIUTE JTOTMYECKHUE PACCYKIACHUS C MCIOJIb30BAHUEM TE€OMETPUUECCKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJBHUKOB,
CBOWCTBOM  MEIWAHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUHA T€OMETPUUYECKUX 3a]1a4.

OnpenensaTh nmapamieIbHOCTh IPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pasyer
C HUMHM cekymas. OnpeaensaTh MapayieIbHOCTh NPSMbBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSIMOM O TOYEK IPYTOU MPSAMOM.

Pemiats 3a1auun Ha KileTyaTol Oymare.

[IpoBOANTH BBIYUCICHUS U HAXOJIWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 3aJa4yaX C HCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpHU
MEPECEYEHNH [IBYX MApAJUICIbHBIX MPAMBIX CeKylied. Pemare mnpakThueckue
3a71a4d Ha HAXOKIECHUE YIJIOB.

Brnagers TOHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEeKTPUCY yIJia U CEPEIUHHBIN MEPICHIUKYIISP K OTPE3KY KaK T€OMETPUUECKHE
MeECTa TOYEK.

DopMyJIMPOBATH OMNPEACICHU OKPYKHOCTH M Kpyra, XOpAbl U AUaMeTpa
OKPY>KHOCTH, TT0JIb30BAThCS UX CBOWCTBAMH. Y METh IIPUMEHATH 3TH CBOKWCTBA MPU
pEIICHUN 3a/a4.

Brnagere moHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilonbp3oBaThcsi pakTamMu O TOM, UYTO OHUCCEKTPHUCHI YTJIOB
TPEYTOJIbHUKA TIEPECEKAOTCA B OJHOM TOYKE, MU O TOM, YTO CEPEAVWHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAOTCS B OJTHOM TOYKE.

Brnaaere noHsATHEM KacaTeNbHOW K OKPYKHOCTH, IOJIb30BATHCA TEOPEMOU O



MEPIEHINKYJIIPHOCTH KacaTeJIbHOU U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMHU HEPABEHCTBAMH, TOHUMATH
WX TIPAKTUYECKUN CMBICIL.

[IpoBOIMTH OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHS C TOMOILBIO HUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCs TOJYYHT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PEUIEHUH T€OMETPUUECKUX 3aa4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS MEIUaH TPEeyrojibHUKa (LIEHTpa
Macc) B pEIICHUH 3ajau.

Braneth moHsATHEM CpeAHEN JIMHUM TPEYTrOJbHHUKA W Tpaneluuu, IPUMEHATh
X CBOMCTBA NPHU pPEHICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca U TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PELICHUS
MPAKTUYECKUX 33/1a4.

[TpuMeHsTh NpU3HAKK MOJ00MS TPEYTOJIHLHUKOB B PEIICHUH T€OMETPUUECKUX
3a/1ay.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakThyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTHUYECKHX
3a/1a4ax, CaMOCTOSITENILHO JeNaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYyca U TaHIE€HCA OCTPOro yria
IPSIMOYTOJIBHOTO TpeyroiabHUKa. [10b30BaThCsl STUMU MOHITHIMU JUJISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX  Guryp (MONB3ysCh, TI€ HEOOXOAUMO, KAIbKYJIATOPOM).
[IpUMEHSATH MOTYyYEHHbIE YMEHHS B TPAKTUYECKUX 3a1a4ax.

Brnanets NOHATHSMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIiaxX MEXIy XOpJaMu (CEeKYIIMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA FT€OMETPUUYECKUX 3a/1a4.

Branerh moHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOWCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3aa4.

[IpuMeHATh TOTyYEHHbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYECKHE
MOJIeNIU JIJIS 3a/1a4 PeayibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIYMCICHUS
C TNpPUMEHEHHEM TMOJ00US U TPUTOHOMETPUHU (MOJB3YSICh, TA€ HEOOXOAMMO,
KQJIbKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICIYIOIINE
NPEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMM OCTPBIX YIJOB, HAXOIUTh C UX
MOMOILBIO PAa3JIMYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C HOMOIIBIO KaNbKYJIATOPa) AJIUHBI
Y YIJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJECTBOM JIJI1 HAXOXJICHHSA COOTHOIICHUH MEXAY TPUTOHOMETPHUECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JJIsl HAXO0XKJICHUS Pa3IN4HbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
peIlIeHNU TeOMETPUIECKUX 3a/1a4.

Bnagerp moHsATHSIMH  mpeoOpa3oBaHMS — MOAOOHMS, COOTBETCTBEHHBIX
AJIEeMEHTOB MO00HBIX Guryp. [loap30BaThcs CBOMCTBAMHU MOAOOHS MTPOU3BOIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI W HAXOAWUTh YIJIBI y THOJOOHBIX (uryp.
[TpumeHsTh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7avax. YMEThb MPHUBOJIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCS TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHHUH
OTPE3KOB CEKYIIHX, O KBaJlpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamMH, MOHUMAaTh MX T'€OMETPUUECKUA U (PU3HUECKU
CMBICJ, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsIpHOE IPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

[Tomp30BaThCcs METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSATH €ro B
pEeIIeHNU T€OMETPUUYECKUX U IPAKTUUECKUX 3a/1a4.

Bnagers NMOHATHUSMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUTMHBI IYTH OKPYXHOCTH U PaMaHHOW MEpHl yIila, yMETh BBIUUCIATH IUIONIAIb
Kpyra u ero yacTteid. [[puMeHsTh molydeHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpyuMeHsTh MOJlydYeHHbIE 3HAHMUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYHCIICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmyecTBO 4acoB JIeKTPOHHbIE
Ne HaumenoBanue .
(uu¢posbie) Buabl yueOHoI 1eTeJIbHOCTH € y4eTOM
n/n pasieioB U TeM Konrpouabnbie
Bcero o0pa3oBaTe/bHbIE NPOorpamMMbl BOCIIUTAHUSA
MPOrpamMmbl paGoThI
pecypcbl
1 [Ipocreitmue 14 bu6nuoreka [JOK ®opMmyIMpoBaTH OCHOBHBIE HIOHATHUS u
reoMEeTpUUYECKUe https://m.edsoo.ru/7f415e2e | onpenencHus. PacnosnaBarn U3y4YeHHbIE
(HUrypHI M UX CBOICTBA. reoMeTpuyeckue  (QUTYpHl,  OmpeaeasiTh X
I/I3MepeHHe B3aMMHOC PACIIOJIOKCHUC, BBINOJHATH ‘-ICpTé)K 10
BU qu.
F€OMETPUUYECKUX YCTOBHIO 3a71a .
IIpoBoauTh NpoCTEillINe NOCTPOCHUS C TOMOILIBIO
BEJINYUH .
LUPKYIIS U TNHENKH.
HN3MepsiTh JIMHEWHBIE MW YIJIOBBIE  BEIWMYUHBI
T€OMETPUICCKUX U MPAKTUICCKUX 00BEKTOB.
Omnpeneasitb  «Ha TI7a3» pasMepsbl  PeATbHBIX
O00BEKTOB, MPOBOAMTHL TpPyOylH0 OILEHKYy UX
pa3MepoB.
Pemath 3aa4u Ha BBIYUCIICHUC IJIMH OTPE3KOB U
BCJIMYUH YTJIOB.
Pematn 3aJa4d Ha B3aUMHOC PACIIOJIOXKCHUC
FeOMETPHUYECKUX (QUTYD.
HpOBO}II/ITb KJIaCCI/I(I)I/IKa]_[I/IIO Y1JI0B, BBIYHUCIATH
JIMHEWHBIE WU YIJIOBBIC BCJIWYHHLI, IPOBOAUTDL
H606XO,Z[I/IMBIG JA0Ka3aTCJIbHbIC pACCYKACHUS.
3HAKOMMTBCSH ¢ HCTOPHE pa3BUTHS TEOMETPUHI
2 TpeyroabHUKH 22 1 bu6nuoreka [IOK Pacno3naBath mnaphsl paBHBIX TPEYTOJbHUKOB Ha

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

TOTOBBIX UepTexax (C YyKa3aHHEM [PHU3HAKOB).
BbiBoauTh CIICAICTBUS (paBeHcTB
COOTBETCTBYIOIIMX  JJIEMEHTOB) M3  PaBEHCTB
TPEyroJbHUKOB. DOPMYJIMPOBATH OINpPEICIICHUS:
OCTPOYTOJIBHOTO, TYIOYTOJILHOTO,
MIPSIMOYTOJIBHOTO, paBHOOEAPEHHOTO,



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

PaBHOCTOPOHHETO TPEYTOJBHUKOB; ONCCEKTPHUCHI,
BBICOTBI, MEIHWAHbl TPEYrOJIbHUKA; CEPEAUHHOTO
NepHEeHIUKYIIsIpa OTpE3Ka; nepumeTpa
TpeyroibHHKA.

DopMyIHPOBATH CBOICTBa 51 MIPU3HAKUA
pPaBHOOEIPEHHOTO TPEYTOIHHUKA.

CTpouth dYepTexd, pemiaTb 3aJa4d C MTOMOIIBIO
HaXO0JICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH NpU3HAKKA PABEHCTBA MPSMOYTOJBHBIX
TPEYTOJIbHUKOB B 3aJa4ax.

Hcnoab3oBathb 1 poBbIe pecypcebl IS
HCCJIETOBAHUS CBONCTB H3y4aeMbIX (QUTYD.
3HAKOMUTBHCS € UCTOpHEHd pa3BUTUSI T'€OMETPHUHU.
BriBOaUTH CIEeCTBUS (paBeHCTB
COOTBETCTBYIOIINX  DIIEMEHTOB) W3  PAaBEHCTB
TPEYrObHUKOB. (MPOPMYJIHPOBATH OIpPEEICHUS:
OCTPOYTOJILHOTO, TYIOYTOJIEHOTO,
pPSIMOYTOJILHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB;, OWCCEKTPHUCHI,
BBICOTBI, MEIHMAHbl TPEYrOJbHUKA; CEPEIUHHOTO
NepHEHIUKYIIsIpa OTpE3Ka; nepuMeTpa
TpeyroJbHHKA.

DopMyTHPOBATH CBOMCTBa 51 NIPU3HAKA
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

CTpouts 4epTexy, pemiaTb 3aJa4d C MOMOIIBIO
HAaXO0X/I€HU PaBHBIX TPEYTOJbHUKOB.

IIpuMeHATH NpU3HAKK PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJIBHUKOB B 3aJ]a4ax.

Hcnonb3oBath nUQpoBbIe pecypcsl il
HccIeJ0BAHUS CBOHCTB N3y4aeMbIX (QHUTYD.
3HAKOMMTBCHA C HMCTOpHeil Pa3BUTHS T'E€OMETPHH.




BriBOAUTH CIEACTBUSL (paBeHCTB
COOTBETCTBYIOIINX  DIIEMEHTOB) W3  PAaBEHCTB
TPEYroJIbHUKOB. POpMYJIMPOBATH ONPECICICHUS:
OCTPOYTOJIBHOTO, TYIOYTOJILHOTO,
MPAMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB;, OWUCCEKTPHUCHI,
BBICOTBI, MEIHWAHbl TPEYrOJbHUKA; CEPEAUHHOTO
NepHEeHIUKYIIsIpa OTpE3Ka; nepumeTpa
TPEYTOJIbHUKA.

DopMyIHPOBATH CBOICTBa 51 MIPU3HAKA
paBHOOEIPEHHOTO TPEYTOILHUKA.

CTpouTh 4epTeXKH, peliaTh 3aJa4H C ITOMOIIBIO
HaXO0JICHUS PaBHBIX TPEYTOJbHUKOB.

IIpumeHATh NIPU3HAKKA PABEHCTBA MPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB B 3aJa4ax.

Hcnoab3oBath 1 poBkIe pecypcbl IS
HCCJIETOBAHUS CBONCTB H3y4aeMbIX (UTYD.

3HAKOMMTBHCA ¢ HCTOPHE pa3BUTHS T€OMETPUH

[TapannensHbIe
HpsIMBIE, CYMMa YIJIOB
TPEYroJIbHUKA

14

bubmmoteka [IOK
https://m.edsoo.ru/7f415e2¢e

DopMyIHPOBATH TOHATHE HnapajyIeNbHbIX
IPSIMBIX, HAXOAUTD [IPAKTUYECKHUE IPUMEPBI.
H3yuaTh cBoiicTBa YIJIOB, 0Opa3oBaHHBIX MpH
IIEPECEUCHUH NapAJUIENIBHBIX IPSAMBIX CEKYLICH.
IIpoBoauTL [0Ka3aTeNbCTBA  IAPAIIICIBHOCTH
JBYX TPSMBIX C TMOMOIIBIO YTJIOB, 00pa3oBaHHBIX
IIpY IIEPECEUEHUU ITUX NPSIMBIX TPEThEU MPSAMOIA.
BeI4uCIATL CyMMy YIVIOB TpPEYrOJIbHHKA U
MHOroyrojabHuka.  Haxogurh  4ucClOBBIE U
OyKBEHHbIE 3HA4YCHHA YTJIOB B TE€OMETPHYECKUX
3a/1a4ax C UCIIOJIb30BAHUEM TEOPEM O CyMME YIJIOB
TPEYroJIbHUKA U MHOTOYT'OJIbHHKA. 3HAKOMHUTBLCS €
HCTOpHeil pa3BUTHS T€OMETPUHI



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

4 OKpy’>KHOCTb U KpYT.
I'eomeTpuyeckue
IIOCTPOEHUS

14

bu6nuoreka [IOK
https://m.edsoo.ru/7f415e2e

@DopMyIUPOBATH ONpeAeeHusl. OKPYKHOCTH,
XOpAbl, TUAMETpa M KacaTeIbHOM K OKpY>KHOCTH.
M3yyarp uX CBOiIICTBa, MPU3HAKH, CTPOUTH
YEPTEKH.

HccaenoBars, B TOM 4iCiIe HCNOJIb3YyS HU(PPOBLIE
pecypchl: OKPYXHOCTb, BIUCAaHHYIO B yrOJI, IIEHTP
OKPY’KHOCTH, BIIMCAHHOM B yroJI; PpPaBEHCTBO
OTPE3KOB KacaTeIbHBbIX.

Hcnoan3oBate Meron I'MT nns pokasaTenbcTBa
TEOpEeM O TIepecedeHWH OHCCEeKTPUC  YTIIOB
TPEYTOJIbHUKA U CEPEIUHHBIX MEPHEHIUKYISIPOB K
CTOpPOHaM TpeyroyibHuKa ¢ nomMoupo ' MT.
OBiageBaTh NOHATHUSIMHU BIMCAHHOW U OIUCAHHOU
OKPY>KHOCTEH TpEeyrojlbHUKA, HAXOAUTb IICHTPHI
3TUX OKPY>KHOCTEH.

PemiaTh OCHOBHBIC 3a1a4M HA MOCTPOEHHUE: yTIa,
pPaBHOTO JAaHHOMY; CEPEAMHHOTO MEPIEHANKYIIIpa
JAHHOTO OTpe3Ka; MpsAMOM, MNpoxoisiuiel uepes
JIAaHHYIO TOYKY U

MEPIEHANKYIAPHON JaHHON MPSAMOI; OUCCEKTPHUCHI
JAHHOTO yIJia; TPEYTOJIBHUKOB TIO0 Pa3INIHBIM
3JIeMEHTaM.

3HAKOMMTBHCA ¢ HCTOPHE pa3BUTHS TEOMETPUH

5 [ToBTOpEHwMeE,
000011IeHNE 3HAHU I

but6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

Pemats 3aga4m Ha IIOBTOPEHHE,
WUTIOCTPUPYIOIIUE  CBS3M  MEXKIY Pa3IMUYHbIMU
yacTsMu Kypca Pemath 3agaum Ha TOBTOpPEHHE,
WUTIOCTPUPYIOIIUE  CBS3M  MEXKIY Pa3IMUYHbIMU
4acTsIMU Kypca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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

8 KVIACC

Ne HaumeHoBaHue
n/n pa3aesioB U TeM
NMPOrpamMmbl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

JJIeKTPOHHBbIE
(uu¢posbie)
oOpa3oBaTe/ibHbIE

pecypchl

Buabl y‘leﬁHOﬁ AEATEJIBbHOCTHU C YYETOM
nporpaMmbl BOCIIMTAHUSA

1 YeThIpEXYrOIbHUKH

12

1

bubmnoreka LIOK
https://m.edsoo.ru/7f417e18

HN3o0paxats U yepTexax
YETHIPEXYTOJBHUKHU PA3HBIX BUJOB U UX AJIEMCHTHIL.

HAXOAUTh  Ha
DopmyJIMPOBATH omnpeneJeHus:
NpSAMOYroJbHUKA,  pomoOa,
Tparenuy, Tpanenuy,

napajenorpamma,
KBajJpara, paBHOOOKOM
NPSIMOYTOJIBHON TPAMELIUH.
Joka3pIBaTh M HCHOJB30BATh MNPH PpelIeHUuH
3a/a4 IPU3HAKY U CBOICTBA: IapajuleorpaMMa,
OpsSIMOYTOJIbHHUKA, pomba, KBajpaTra, Tpameluy,
PaBHOOOKOI Tpamnennu, MpsMOYTOJIbHON Tparenu.
IIpumeHaTH MeTox YABOEHUS Me1aHbI
Tpeyroibauka. Mcnonab3oBaTh HU(pPOBBIE PECYPCHI
IUIs1 ICCTIE0OBAaHUS CBOMCTB M3Yy4aeMbIX (hUryp.

3HAKOMUTBCS C MCTOPHEIl Pa3BUTUSA FEOMETPUU

2 | Teopema  daneca
Teopema

HPOMOPLMOHAIBHBIX
OTpe3Kax,

TPEYTrOJbHUKH

[IOAOOHEBIE

15

bubmmoreka [IOK
https://m.edsoo.ru/7f417e18

IIpoBoauTs  MOCTPOECHHMST C  IOMOIIBIO
LUPKYJIS ¥ JIMHEWKHU C UCIIOJIB30BAHUE TEOPEMBI
Qajieca M TEOPEMBI O IPONOPLUHUOHAIBHBIX
OTpE3Kax, CTPOHUTDH YEeTBEPTHIN
IIPONOPLUMOHAIBHBINA OTPE30K.

IIpoBoauTh  O0Ka3aTeJbCTBO TOIO, 4YTO
MEIWaHbl TPEYrOJbHHUKA IIEPECEKAIOTCS B
OJIHOW TOYKE, U HAXOAUTH CBA3b C LICHTPOM
Macc, HaxOAMTh OTHOUIEHHWE, B KOTOPOM
MEJIMaHBbI IEIATCA TOUKOU UX IEPECCUCHHUS.

Haxoauth 1om00HBIE  TPEYroJbHUKM  Ha
TOTOBBIX yeprekax c yKa3aHueM
COOTBETCTBYIOIIMX  MPHU3HAKOB  MOJ0OHUS.

Pemarp 3aga4m Ha 1'[0I[06HLIC TPCYTrOJIbHUKHU C



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

MOMOIIbI0  CAMOCTOSITEJILHOTO ~ TTOCTPOEHUS
yepTexen H HaXOXKJIEHUS MOJOOHBIX
TPEYTOJILHUKOB.

IMpoBoauTh J0KA3aTeJLCTBA C
UCIIOJIb30BaHUEM TPU3HAKOB MOA00US.
Jloka3pIBaTh  TpU  TPU3HAKA  MMOJ00MS
TpeyrosibHUKOB. [IpUMEHATH  TOJy4YEHHBIC
3HaHUS TIPU PEIICHUH TEeOMETPHYECKUX U
MPaKTUYECKUX 3ajad. 3HakoOMHUTBCH C
HCTOPHEI Pa3BUTHSI TEOMETPHH

IInmomans. HaxoxxneHue
ILIOMIAICH

TPEYTOJIbHUKOB u
MHOTOYTOJIBHBIX  (DUTY.
ITnomanmu MOOOHBIX

uryp

14

bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

OBnaneBatb NMepBUYHBIMHI
NnpeAcCTaBJeHuAMH 00  oOmieil  Teopuu
wiomaau (Mepsl), (pOpMyJTUPOBATH CBOWCTBA
IUTOINAAH, BBIACHATH WX HATJISAHBIA CMBICIH.
BuiBoauTsh bopmyIbl TUTOIIIA M
napauienorpaMmMa, TpeyrojlbHHUKa, TPANSIHH U3
bopmyIbl TUTOIIA M PSIMOYTOJIbHUKA
(kBampara).

BeiBoauTh (GopMysbl  IIIONIATU  BBITYKIIOTO
YeTHIPEXYTOJIbHUKA Yepe3 JAWaroHalld W YroJ
Mexny Humu. Haxoaurts momaau ¢uryp,
n300pak€HHBIX ~ HA  KJIeTdyaroil  Oymare,
HCIO0JIB30BATh pa30ueHue (GpUrypsl Ha 4acTu U
JOCTpanuBaHHE. Pa3ouparnb npuMepsbl
UCIIOJIb30BaHUSI  BCIIOMOTATENbHOM  IUIOIIAIH
JUTSL PEIICHUS] TeOMETPUYECKHX 3a/1a4.
HaxoauTtp miomaay mogo0HbIX GUTyp.
Boruucasts TUTOIIAH Pa3INYHBIX
MHOTOYTOJbHBIX ¢uryp. Pemarnb 3amaum Ha
TUTOMIAJIh C TPAKTUIECKUM COJICPKAHUEM

Teopema Iludaropa wu
Havaja TPUTOHOMETPUU

10

bu6mmoteka [IOK
https://m.edsoo.ru/7f417e18

Joxa3biBaTh Teopemy lludaropa, mcmosb3oBaTh
e€ B MPaKTUIECKUX BBIYMCICHUSIX.
@opMyJIMPOBATH oTpefeNeHUs



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

TPUTOHOMETPUYECKUX (QYHKIMA OCTPOro yria,
NpoBepATbL HUX  KOPPEKTHOCTb.  BBIBOAMTH
TPUTOHOMETPUYECKHE COOTHOUIEHHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBare COOTHOLIEHHSI MEXKIY CTOPOHAMHU B
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriamu B 45° u
45°; 30° u 60°.

Hcnoab3oBaTh HopMyIbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO [UI HAXOXKIACHHSA
COOTHOUIEHMA  MEXAYy  TPUTOHOMETPHUYECKUMHU
(YHKIMSME Pa3IMYHBIX OCTPBIX YTIIOB.
IIpumeHATH TOMYYEHHbIE 3HAHHS M YMEHMS MpPH

pelIeHNH NPAaKTHYECKHUX 3a/a4.
3HAKOMUTBCS C HCTOPUEHN Pa3BUTHSI T€OMETPUU

Yrael B OKPYKHOCTH. 13 bu6mmoteka [IOK ®opMyJIMPOBATH OCHOBHBIC OTIpeIeIICHHS,
Briucannbie u https://m.eds00.ru/7f417e18 | ceszanuble ¢ yriaamum B Kpyre (BOMCAHHBIA yro,
ONHUCAaHHBIC HEeHTpalbHbIN yron). HaxonuTh BIHMCaHHBIE YIJIBL,
ICTRIPEXYTOJIbHUKH. OIUPAOIIHECS] Ha OJHY AYTY, BBIYUCISATH YIIIbI C
Kacarenbrpie K TIOMOIILIO TEOPEMBI O BIMCAHHBIX YIJIaX, TEOPEMBI
OKpYKHOCTH. Kacanue O BIIHCAHHOM YETHIPEXYTONLHUKE, TEOPEMBI O
OKpYKHOCTCH LIEHTPAIEHOM YTJIe.
HccaenoBath, B TOM YKCIIe C TOMOIIBIO IIH(POBBIX
pecypcos, BIIMCAaHHbIC H OIHCaHHbIC
YETBIPEXYTOJIbHUKY, BBIBOAMTBL MX CBOWMCTBA U
HPU3HAKH.
HMcnoap30BaTh 3TH CBOWCTBA M TNPU3HAKK IIPU
pelLIeHHH 33/1a4
[ToBTOpeHnue, o6oOIICHHE 4 bubnmoreka [JOK Pemarn 3a1a4u Ha NIOBTOPEHHUE,
3HAHUU https://m.eds00.ru/7f417e18 | WUTIOCTPUPYIOIIUE CBSI3H MEXIY Ppa3InYHBIMH
4acTAMHU Kypca
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue .
(undposbie) Buabl yueOHO# 1eITeJIbHOCTH € Y4€TOM
n/n pa3aesioB U TeM KounTtpoJbHbie
Bcero o0pa3oBare/ibHbIE NPorpaMMbl BOCIIUTAHUS
NMPOrpamMmbl padoThbI
pecypchl
1 | Tpuronomerpus. 16 1 bubmuorexa [JOK ®opmyupoBaTh ornpe/esieHust
TeopeMbl KOCMHYCOB H https://m.edso0.ru/7f41al2c | tpuromomerpryeckux GYHKIMHA TYIBIX W HPSIMBIX
cuHYycoOB. Pemenue YIIOB.
TpEYrOIbHIKOB BbIBOAUTH TEOpEeMy KOCHHYCOB ¥ TEOPEMY CHHYCOB
(c pagrycoM omMCaHHOW OKPY>KHOCTH).
BoeiBoguts  ¢opmysabl I BbIYHCJIEHUSA
oA e c HCII0JIb30BAHUEM TeopeM
TPUTOHOMETPHH (bopmymna IUTOIIA T
TPECYroJibHUKa 4Y€pe3 ABC CTOPOHBI U YIOJl MCKAY
HUMH, (OpMyJia IUIOMIAAM  YeTHIPEXYTOJbHHUKA
Yepe3 €ro AUAroHaIu U yTroJl MEeXAY HUMU).
PemaTth TpeyroibHUKH.
PemaTth MpakTHYeCKue 3ajavd, CBOASIIKECS K
HAXOXK/ICHUIO PA3INYHbBIX AJIEMEHTOB TPEYTrOJIbHUKA
2 | [IpeoGpa3zoBanue 10 1 bubmuorexa [JOK OcBauBaTh NOHATHE NpPeoOpa3oBaHUS IONOOUS.

nonobus. Merpuueckue
COOTHOILIEHUS B
OKPYKHOCTH

https://m.edsoo.ru/7f41al2c

HccaenoBaTs OTHOIICHHE JIMHEWHBIX JIIEMEHTOB
(uryp npu npeoOpa3oBaHUH TOAOOUS.

Haxoauth mnpumepbl momoOusi B OKpyXKarollen
JIEHCTBUTEIIbHOCTH.

BbiBoANTH MeTpUYECKHE COOTHOIICHUS MEXKIy
OTpEe3KaMH XOpJ, CEKYNIMX M KacaTelbHBIX C
WCTIOJIb30BaHNEM BITMCAHHBIX YTJIOB U TOJOOHBIX
TPEyroilbHUKOB. PemaTs reoMeTpuveckue 3aaadu
U 3aJa4d U3 PeajbHOM >KU3HH C HCIOJb30BaHUEM
MOJIOOHBIX TPEYTOJIbHUKOB



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

Bexkropsl

12

bubmnoreka LIOK
https://m.edsoo.ru/7f41al2c

Hcnonb3oBaTh BEKTOpPHl KAk  HalpaBJCHHBIE
OTpE3KH, HCCJIe10BaTh TeOMETPHYECKHUI
(mepememienne) u (U3MIECKUH (CHila) CMBICITBI
BEKTOPOB.

3HaTH ompeiesieHUsl CYMMBI U Pa3HOCTH BEKTOPOB,
YMHOXEHMsSI BEKTOpa Ha YHCIO, HCCIeA0BaTh
TEOMETPUYECKH W (U3MUECKUA CMBICHBI 3THX
omepanuii. Pematb reoMeTpuyecKkue 3ajadyu ¢
WCIIOJIb30BaHNEM BEKTOPOB.

PacknaapiBaTh BEKTOp MO ABYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnons3oBaTn CKaJIsIpHOE MIpOU3BEICHHE
BEKTOPOB, BBIBOJUTH €70 OCHOBHBIE CBOMCTRA.
BerluncaaTe CcyMMy, pa3HOCTb W CKaJspHOE
MPOU3BEIeHNE BEKTOPOB B KOOPAMHATAX.
IIpuMeHsATL  CcKaJApHOE  MPOU3BENEHUE IS
HaXOXJE€HUs MJUH U yrjaoB. Hcmoab3oBarb
BEKTOPHI Kak HanpaBJIeHHbIE OTPE3KH,
HCCJIe0BATh TEOMETPUUYECKUI (TIepeMelleHue) |
(u3nyeckuii (CUita) CMBICITBI BEKTOPOB.

3HaTH ompeiesieHUsl CYMMBI U Pa3HOCTH BEKTOPOB,
YMHOXEHHsI BEKTOpa Ha 4YHCIIO, HCCIeA0BaTh
TeOMETPUYECKU ¥ (PU3UYECKHI CMBICIBI 3TUX
onepauuii. Pemare reoMmerpuyeckue 3amadud ¢
WCIIOJIb30BaHNEM BEKTOPOB.

PackaaapiBaTh BEKTOP IO JABYM HEKOJUTMHEAPHBIM
BEKTOpPaM.

Hcnonn3oBaTh CKaJIsIpHOE MIPOM3BEICHIE
BEKTOPOB, BBIBOJUTH €TO OCHOBHBIE CBOMCTRA.

BoruucasaTo CyMMYy, Pa3sHOCTb U  CKaJIAPHOC



https://m.edsoo.ru/7f41a12c

MPOM3BEIeHIE BEKTOPOB B KOOPAMHATAX.

IIpuMeHATH  CKAIAIPHOE  TMPOW3BENEHUE IS
HaXO0XKICHUS JJIUH U yTIOB

I[eKapTOBBI KOOPpAWHATBI
Ha IIJIOCKOCTH

bubnmmoreka [IOK
https://m.edsoo.ru/7f41al2c

OcBauBaTh NOHSAITHE MPSIMOYIOJBHOH CHCTEMBI
KOOPJAHMHAT, ICKAPTOBBIX KOOPIMHAT TOYKH.
BuIBOIMTH YpaBHEHHE IPSIMOM U OKPYKHOCTH.
BeigensaTh TOJHBIA KBaapaT i HAXOXKICHUS
LIEHTpa U paJnyca OKPYKHOCTH 110 €€ ypaBHEHHIO.
Pemrate 3agauM  Ha  HAXOXKIECHHE  TOYEK
MIePECEUCHHS TIPSMBIX U OKPY>KHOCTEH C TIOMOIIHIO
METO0/1a KOOPAUHAT.

Hcnoan3oBaTh CBOMCTBa YTIIOBOTO
ko3 uIMerTa IpsMOi TIpY pelIeHnd 3aaad, A

OTIpEIeNICHHS PACTIOIOKEHHS TPSIMOH.
IIpuMeHsiTH  KOOpAMHATBI  HPU  PELICHUU

FEOMETPUUYCCKMX U MPAKTHICCKUX 3ajad, s
IMOCTPOCHUA MATCMATHYCCKUX MOI[CHeﬁ PCaJIbHBIX
3a/1a4 («MeTo KOOPAUHATY).

Ioab30BaTHCs IS IOCTPOCHUS U WCCIICTOBAHUN
UQPOBBEIMH PECYypCAMHU.

3HAKOMHUTHCS ¢ UCTOPHEI PA3BUTHS TEOMETPUHU

IIpaBunbHbBIE
MHOT'OYTOJIbHUKH. [[nrHa
OKPY>KHOCTH U IUIOLIAb
Kpyra. Beraucnenue
II0Lane

bu6nuoreka [IOK
https://m.edsoo.ru/7f41al2c

@®opMyIMPOBATh  ONpEJCICHUE  NPABUIBHBIX
MHOTOYT'OJIbHUKOB, HAXOAUTH HX DJICMEHTBHI.
IMosb30BaTbCsl TOHATHEM JUIMHBI  OKPYXKHOCTH,
BBGI[éHHBIM C IIOMOIIIBIO IIPaBUJIBHBIX
MHOTOYTOJIbHUKOB, ONMPEAEIsiTh YHUCIO T, UINHY
JIyTY A paJIMaHHYIO MEpY yTJia.

IIpoBoauThL mMepexoa OT pajMaHHON Mepbl yria K
rpagycHOM U Ha00OPOT.

OnpenensiTe IWIONIAAb Kpyra.

BeiBoauTh ¢opmyasl (B TpagyCHOW M paguaHHON



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

Mepe) MUl JUIMH AyT, IUIOIAaed CEeKTOpOB W
CETMEHTOB.

BoruncasaTe twiomanad  GuUryp, BKIFOYAIOIINX
3IEMEHTHI OKPY>KHOCTH (KpyTa).

HaxoauTsp miomaay B 3aJa4ax peasbHOMN KU3HU

I[BI/I}KCHI/IC IINTIOCKOCTH

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41al2c

Pa3bupatp npuMepsl, WIDTFOCTPUPYIOIINE TOHATHS
JIBIDKCHUS.

@®opMyJIUPOBATh OMNPEIECICHUS NapajuIeIbHOrO
MepeHoca, IOBOPOTa M  OCEBOM  CHUMMETPHH.
BbIBOAMTB UX CBOMCTBA, HAXOJAUTH HCIIOJBIKHEIC
TOYKHU.

HaxoauTe LEHTPBl U OCU CUMMETPHUM NMPOCTEUIINX
¢uryp. IlpumMeHsTL mNapasieNbHBIA MEPEHOC H
CUMMETPHIO IIPH PEIIEHUH T€OMETPUUYECKUX 3a1ad
(pa3Ouparp TpHUMEpPHI). Hcnonab3oBaTh IS
MIOCTPOCHHUS M UCCIIEAOBaHUHN LHU(POBBIE PECYPCHI.

[ToBTOpEHHE,
000011IeHNE,
cucTeMaTtu3anus 3HaHUI

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

OnepupoBats nOHATHUAMM: GUrypa, TOUKa,
npsiMasi, yrojl, MHOTOYTOJIbHUK, paBHOOCIPEHHBIN 1
PaBHOCTOPOHHUH TPEYTOJbHHUKH, HPSMOYTOJIbHBIH
TPEyroJbHHUK, MEINaHa, OHCCEKTpUCa W BHICOTA
TPEyrojbHHKA, napaiesnorpamm, pomO,
MPSIMOYTOJIBHUK, KBaJpaT, Tpanenus; OKpyx HOCTb,
KacaTelbHas; PaBEHCTBO U mojobue ¢uryp,
TPEYTrOJIbHHUKOB; MapajuIeIbHOCTh u
MEPIEHANKYISIPHOCT  MPSAMBIX, Yol  MEXKIy
NPSIMBIMH, CHMMETPHUS OTHOCHUTEIBHO TOYKH U
NpsSMOM; JUJIMHA, PAacCTOSHUE, BEIWYMHA YIJa,
IJI0MIa/1b, TIEPUMETP.

Hcnonb3oBath GopMyJibI: IEPUMETPA U MIIOMIATU
MHOTOYT'OJIbHUKOB,  JUIMHBI ~ OKPYXHOCTH U
IIOIAAU  Kpyra, o00béMa  NPSAMOYrOJIbHOIO
napasuiesenunesa.



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

OnepupoBath  NOHATHSIMU:  IPSMOYTOJIbHAS
CHUCTEMa KOOpAMHAT, BEKTOp; MCHOJb30BaTh 3TH
MOHATHUS VIS MPEICTABICHUS JAaHHBIX U PEIICHUS
3aJa4, B TOM 4HCIE U3 JPYruX Yy4eOHBIX
MIPEIMETOB.

Pemare 3agaum  Ha TIOBTOpPEHHE OCHOBHBIX
MOHSTUH, WJUTFOCTPALIMEO CBsI3ei MEXAY
pasIM4YHBIMU YacTAMH Kypca. Bbpiouparh MeTon
JUISL peIlIeHUs 3a7a4u.

PemiaTh 33124y U3 IOBCEIHEBHON XU3HU

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Mepansax A.I'. T'eomerpus : 7 kiacc : ydeOHUK JJIs1 yHAITUXCS
oO1ieoOpa3oBarenbHbIX opranu3anuii / A.I'. Mepainsk, B.b. ITononckuii, M.C.
SAxup. — M. : Benrana-I'pad, 2019.

2. Mepznsak A.I'. 'eomerpus : 8 kimace : yueOHHK A7 yUaAIIUXCS
obmeoOpasoBarenbHbIX opranu3anuii / A.I'. Mepsmsk, B.b. [Tononckwuii, M.C.
Axup. — M. : Benrana-I'pad, 2019.

3. Mepznsak A.I'. 'eomerpus : 9 knace : yueOHHK AT yUaAIIUXCS
obmeoOpasoBarenbHbIx opranu3anuii / A.I'. Mep3msik, B.b. ITonorckuii, M.C.
SAxup. — M. : Benrana-I'pad, 2019.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. bynko E.B. : 'eometpus : 7 kiacc : meroauueckoe nocodue / E.B. byiko,
A.I'. Mepansk, B.b. ITonouckuit, M.C. SAxup. M. : Benrtana- I'pad, 2018
2. bynko E.B. : 'eometpus : 8 kiacc : meroanueckoe nmocodue / E.B. bytko,
A.l'. Mepsnsik, B.b. Tlononckuii, M.C. Sxup. M. : Benrtana- ['pad, 2018
3. bynko E.B. : 'eometpus : 9 knacc : meroanueckoe nmocodue / E.B. bytko,
A.I'. Mepansk, B.b. ITonouckwuii, M.C. fAxup. M. : Benrtana- I'pad, 2018

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/




BeposiTHOCTB M cTaTHCTHKA 7-9 KJ1acc
HOACHUTEJBHAA 3AIINCKA

B coBpeMeHHOM 1IM(POBOM MHpE BEPOSATHOCTh M CTATUCTHKA IPUOOPETAIOT
BCE OOJIBIIYIO 3HAUMMOCTh, KaK C TOUKH 3pEHUSI IPAKTUUECKUX IPUITIOKEHUH, TaK
U UX pOJIK B 00pa30BaHUU, HEOOXOJUMOM KaKJIOMy 4YesioBeKy. Bo3spacTaer uucio
npodeccuit, mpu OBIAJCHUN KOTOPBIMHU TpeOyeTcs Xopolasi 6a30Basi HOArOTOBKA
B 00JIaCTU BEpPOATHOCTM M CTATUCTUKH, Takas IOATOTOBKAa BaKHA JJIs
IPOAOKEHUs 00pa30BaHMs U JUIsl YCHEIIHOM MpoQecCHOHaNbHON Kapbephl.

Kaxxaplii 4enoBek MOCTOSIHHO NPUHUMAET PELIECHUS] HA OCHOBE MMEIOIUXCS
y Hero JaHHbIX. A JUIsi OOOCHOBAaHHOIO NPUHATUS PEIICHHUS B YCIOBHSX
HEJoCcTaTKa WM H30bITKa WH(pOpPMAMM HEOOXOJAMMO B TOM YHCJIE XOPOIIO
c(OpPMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIIICHHUE.

MMeHHO 1O03TOMYy OCTpO BCTaja HEOOXOAUMOCTh C(HOpMHpPOBATH Yy
oOyyaromuxcss (QYHKIMOHAIbHYI0 TI'PaMOTHOCTh, BKJIIOYAIOUIYI0 B ce0s B
Ka4eCTBE HEOTHEMIIEMOM COCTABIIONIEN YMEHHE BOCIPUHHAMATh U KPUTUYECKHU
aHaNM3upoBaTh MHGOPMAIMIO, TMPEACTABICHHYI0 B pa3IMYHbIX (QopMax,
MOHMMAaTh BEPOSTHOCTHBIM XapakTep MHOTHUX peaJbHBIX MPOIECCOB U
3aBUCUMOCTEM, IPOU3BOJUTH IPOCTEHUIINE BEPOATHOCTHBIE PACUYETHI.

3HAKOMCTBO B yueOHOM Kypce C OCHOBHBIMHU MIPUHLIMIIAMU cOOpa, aHau3a U
IPEACTABICHUS JAHHBIX W3 PA3IMYHBIX Cep >KU3HU 00IIecTBa U rocyAapcTBa
npuoOuiaer oOydaronuxcsi K OOLIECTBEHHBIM HHTepecam. 3ydeHue OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OpraHu3aluu nepedopa M mojcuéra yucia
BapMaHTOB, B TOM 4YHUCJIE€ B NPUKIAIHBIX 3a7ayaXx. 3HAKOMCTBO C OCHOBaMHU
Teopun TpadoB co3MaET MaTeMaTUUYeCKUi GyHAAMEHT il (QOopMUpPOBAHUS
KOMIETEHIINI B 0061acTi nHpopMaTuku u udpoBbIX TexHodoruil. [Ipu nzyuenun
CTaTUCTUKA W BEPOSITHOCTH OOOTAIIAlOTCA MPEACTABICHHUS OOYy4YaroIMXCi O
COBpPEMEHHOW KapTUHE MHpa M METOJaxX €ro HccienoBaHus, (QopMHUpyeTcs
NOHMMAaHHE POJIM CTATUCTUKU KaK UCTOUYHUKA COL[MAJIbHO 3HAUUMOMN MH(pOpMaLUH
Y 3aKJIQJIBIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBIILIJICHUS.

B cooTBeTCTBHM C JaHHBIMH IEISIMH B CTPYKType MPOTpaMMbI y4eOHOTO
Kypca «BeposiTHOCTb ¥ CTAaTUCTUKA» OCHOBHOTO 00111€eT0 00pa30BaHUsI BbIACIICHbI
CIIeIyIOLIUE COAEpKaTeIbHO-MeToau4Yeckue JIuHuu: «lIpencraBneHue NaHHBIX U
onucaresibHas CTaTUCTUKAY, «BeposITHOCTEY, «DJIeMEHTbl KOMOMHATOPUKIY,

«BBeneHue B Teoputo rpadony.

Conmepxxanne smHun  «lIpeacraBieHue  JaHHBIX M ONMcCaTeIbHas
CTaTUCTUKA» CIYXUT OCHOBOM MJii (QOpPMHUPOBAaHUS HAaBBHIKOB pabOTHI C
uHboOpMaIMel: OT YTeHHUs M MHTEpPHpeTalud MHPOpMaluH, NMPEACTaBICHHON B
TabnMiax, Ha AuarpamMmax M rpadukax, A0 cOopa, MpeACTaBICHUS W aHAIM3a
JaHHBIX C HWCIOJB30BAHUEM CTAaTHCTUYECKUX XapPAaKTEPUCTUK CPEIHUX U



pacceuBanus. Pabortas ¢ JgaHHBIMHM, oOOydYarouiuMecss yyaTcsi CUYUTHIBaTh U
UHTEPHPETUPOBATH



JAHHBbIE, BBIIABUIAaThb, apPryMEHTHpPOBaTh W KPHUTHKOBATh IPOCTEUIINE
TUMOTE3bl, Pa3MBIIUIAT, HaJ (AKTOpaMU, BBI3BIBAIOIIMMU HW3MEHYUBOCTb, U
OLICHUBATh UX BIIMSIHHE HA PACCMATPUBAEMBbIE BEJIMYHUHBI U IIPOLECCHI.

NHTyNTHBHOE MPEACTABICHUE O CIyYalWHOW W3MEHYMBOCTHU, HCCIEIOBAHUE
3aKOHOMEPHOCTE MW TEHJCHLIMM CTaHOBUTCA MOTHBUPYIOLIEM OCHOBOM JUIA
U3Y4YCHUS TEOPHUHU BEPOSATHOCTEH. boJsblloe 3HAYEHHE HMMEIOT IPaKTUYECKHE
3aJ1aHHs], B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMHU MOJEIISIMHU.

[loHsiTHE BEPOATHOCTM BBOJAUTCS KaK Mepa MpaBAONOAOOUs CIy4yalHOTO
coOpitusa. [lpu wu3ydeHunm ydeOHOTO Kypca oOydaromuecs 3HAKOMATCA C
IPOCTEUIIMMHU METOIAMH BBIYMCIICHUS BEPOSITHOCTEN B CIIyYalHBIX KCIIEPUMEHTAX
C PaBHOBO3MOJKHBIMH 3JIEMEHTAapHBIMM HCXOJIaMH, BEPOSITHOCTHBIMH 3aKOHAMHU,
NO3BOJISIIOIIMMU CTaBUTh M peuiarh OoJiee CIOXHBIE 3a7aud. B ydeOHbI Kypc
BXOJST HayajbHbIE MPEACTABICHHUS O CIYYalHBIX BEJIMYMHAX U HUX YUCIOBBIX
XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYyYaroUIuXcs ¢
MHO>KECTBAMU M OCHOBHBIMH OIIEpalMsIMU HaJl MHOXKECTBaMH, PacCMAaTPUBAOTCS
MpUMEPbl MPUMEHEHMS IS pelIeHUsl 3a7ad, a TAKXKE HCIOJIb30BaHUS B APYIHX
MaTeMaTUYECKUX Kypcax U yUeOHBIX NMpeaMeETax.

B 7-9 xnaccax uzydaercss ydyeOHbI Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOPBIN BXOIAT pazaensl: «lIpencraBienne JaHHBIX U OMUCATENIbHASI CTATHCTHKA,
«BeposiTHOCTBY, «I7eMEeHThl KOMOMHATOPUKNY, « BBeneHne B Teoputo rpadoBy.

Ha usyuenue yyebHoro xypca «BeposTHOCTh U cTtatucTtukay orBogutcs 102
yaca: B 7 kimacce — 34 yvaca (1 gac B Hememo), B 8 kmacce — 34 gaca (1 yac B
Hegento), B 9 kiacce — 34 yaca (1 yac B Hezeno).



COAEPKAHUE OBYYEHUA

7 KJIACC

[IpencraBnenue JaHHBIX B BUJE TaOJUIl, AHMArpamM, rpadukoB. 3arnoJHEHUE
Ta0JIuIl, YTEHHWE U TMOCTPOEHHUE JHUarpaMMm (CTOJOMKOBBIX (CTOJIOUATHIX) W
KpyroBbIX). UTeHue rpadmkoB peasibHBIX TporieccoB. M3Bneuenne napopMannm us3
TUarpaMM U TaOJIHII, UCTIOIh30BaHNUE U MHTEPIPETANNS TAHHBIX.

OmnwucarenpHasi CTaTHCTHKA: CpeaHee apudMeThyecKkoe, MeauaHa, pa3Mmax,
HaumOoJbIIIeE W HAMMEHbIIEe 3HAaueHUd HaOopa YHUCIOBBIX AaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aifHbIil SKCEpUMEHT (OMbIT) U Ciiy4dailHOe coObiTHe. BeposTHOCTH U
gacToTa. PoTh MaTOBEPOSITHBIX M MPAKTHYECKH TOCTOBEPHBIX COOBITHIA B MPUPO/IS
u B oOmecTBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

['pad, Bepmmna, pedbpo. Crenens BepmmHbl. Yucino pédep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cBszHocTu rpada. llenu u mukisl. [lytu B
rpadax. O0xon rpada (visepoB myTh). lIpeacraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenne 3a1a4d ¢ nomMoipto rpagos.

8 KJIACC

[TpencraBienue qaHHBIX B BUE TAOIUL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, MOAMHOXecTBO. Onepauuu  Hax
MHOKECTBaMU: O0BbEIMHEHHE, TIepeceueHure, nonoaHenue. CBoiCcTBa onepanuii Haj
MHOXXECTBAMHU:  IIEPEMECTUTENBHOE,  COYETATEIbHOE,  PaCIpPEACIIUTEIBHOE,
BKJItoueHus. Mcrnonp3oBaHue rpauueckoro MpeACTaBICHUS MHOXKECTB JUIs
OMMCAaHUs PEATbHBIX MPOLIECCOB U ABJICHUI, TPU PEILICHUH 3a/1a4.

W3mepenne paccemBaHMs JaHHBIX. Jlucrnepcus W CTaHAApPTHOE OTKJIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

OneMeHTapHble COOBITHS  ciaydaiiHoro omnbita. CiydaliHble  COOBITHS.
BepositHoct  coObiTuii.  OmnbITBI € PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
coObrTusiMu. CiyvaitHblid BbIOOp. CBsI3b MEXy MajJOBEPOATHBIMU U MPAKTHUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOILIECTBE U HAYKE.

HepeBo. CBoiicTBa AE€PEBHEB: €AMHCTBEHHOCTD ITYTH, CYIIIECTBOBAHUE BUCSUYEH
BEPIIMHBI, CBSI3b MEXK/Y YHUCIOM BEpHIMH U 4ucioM pébep. [IpaBmiio yMHOXKEHUS.
Pemenue 3anay ¢ momoisio rpados.

[IpotuBomnomnoxkueie coObiTusA. Juarpamma Ditnepa. OObeauHeHuE WU
nepeceuenue  coObiTuil. HecoBmecTHble  coObiTusA. Dopmyrna  CIOXKEHUs
BEPOSITHOCTEW. YCIOBHAs BepoATHOCTh. [IpaBmiio ymHOxeHusa. HeszaBucumelie
coOwiTus. [IpencraBienue skcriepuMenTa B Buje nepeBa. Pemenue 3a1ay Ha



HaXOXKJECHUE BEPOSITHOCTEH C TIOMOIIBIO JiepeBa CIy4aiiHOTO DKCIIEPUMEHTA,
nuarpamm Jitepa.

9 KJIACC

[IpencraBienne AaHHBIX B BHJAE TaOnWil, JOudarpamMM, TpaduKoB,
UHTEpIpeTalus AaHHbIX. YTeHue U mocTpoeHue Taliull, Auarpamm, rpa@ukoB 1o
peabHbIM JJTAHHBIM.

[lepectanoBku u (akropuan. CoueTaHuss W YUCIO COYETAaHUH. TpPEyroJbHUK
[Tackans. Pemenue 3a7a4 ¢ HCIOIB30BaHHEM KOMOMHATOPHKH.

['eomeTrpuueckass BeposATHOCTh. CiaydailHbI BBIOOp TOYKM M3 (UTYpHI Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

Hcnerranue. Ycnex u Heynada. Cepust ucneiTaHuil 10 nepsoro ycnexa. Cepust
ucneiTanuii bepaysum. BepostHOCTH cOOBITHI B cepuu UCTIbITaHUN bepHyn.

CnyualiHasi BEJIMYMHA M PACHPEAECICHHUE BEPOSTHOCTEM. MareMaTuyeckoe
oxkujaHue u gaucnepcuss. Ilpumepbl  MareMaTHYecKoro  OXUAAHUS — Kak
TEOPETUYECKOIO0 CPEJHEro 3HAYEHUS BEJIMYMHBI. MaTeMaTH4eCKOE OKHUIAHUE U
JUCHEPCHUS CIIyYalHOW BEJIIMYMHBl «YHUCIIO YCIIEXOB B CEPUU HCIBITAHUN
bepnymamy.

[lonsiTue o 3akoHe OosblIMX yucen. M3MepeHue BEpOATHOCTEN C MOMOIIbIO
yacToT. Posib 1 3HaUeHHEe 3aKOHA OOJBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOT'PAMMbI YYEBHOTI'O
KYPCA «<BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE OCHOBHOTI'O
OBHLIEI'O OBPA3OBAHHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS POrpaMMbl y4EOHOTO Kypca

«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuOTUYECKOE BOCIUTAHHE:

IIPOSIBICHUEM HMHTEpeca K MPOLUIOMY H  HACTOSIIEMY POCCHUHUCKON
MAaT€MaTUKH, UEHHOCTHbIM  OTHOIIEHHWEM K  JOCTHKEHUSM  POCCUHCKHX
MAaTE€MaTUKOB M POCCHUKWCKOM MaTeMaTHUYECKOW IIKOJIbI, K HCIIOJIb30BAHUIO 3THX
JOCTHKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpaKJaHCKoe U AYyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0SI3aHHOCTEN TpaKIaHHHA M Peaju3aluu €ro
npaB, IMpPEJICTaBICHHUEM O MaTEMaTHMYECKUX OCHOBaX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, ABJICHHM, MNPOUEAYp I'PaKJaHCKOro oOmecTBa (Harpumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K 00CYKICHUIO S TUYECKUX MPOOIIEM, CBSI3aHHBIX C
IIPAKTUYECKUM IPUMEHEHUEM JIOCTMIKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX IIPUHLIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIUTAHUE:

YCTAaHOBKOM HA aKTHUBHOE Yy4yacTHE€ B PEIICHWU TMPAKTHYECKUX 3a7ad
MaTeMaTUYeCKOW HaNpaBJI€HHOCTH, OCO3HAHUEM BaXHOCTH MATEMaTHYE€CKOTro
o0pa3oBaHMsI Ha MPOTSHKEHUU BCEM MKU3HMU HJIA YCNEIIHON MNpodecCHOHAIbHOU
JESTeIbHOCTY U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHAWBUIYAJIbHOM TPaeKTOPUU 0Opa30BaHUs M KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) acTeTU4eCKOe BOCIUTAHHE:

CHOCOOHOCTBIO K  3MOLUMOHAJIBHOMY M  A3CTETHYECKOMY  BOCHPHUSTHIO
MaTeMaTUYecKnuX OOBEKTOB, 3a/ay, PELIEHUH, pacCyKICHHM, YMEHUIO BHJIETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) eHHOCTHU HAyYHOr0 NO3HaAHMS:

OpUEHTalUuel B JEITEIIBHOCTH Ha COBPEMEHHYID CHCTEMY Hay4HbBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOIBI U
oOlecTBa, MOHMMAaHWEM MaTeMaTHYEeCKOM HayKu Kak c@epbl 4YeloBeueCKOou
NEeSATEIBbHOCTH, 3TANOB €€ Pa3BUTHUS W 3HAYMMOCTU I Pa3BUTHSA I[MBUIIM3ALINH,
OBJIAJICHUEM S3BIKOM MAaTeMaTHKW U MaTEMaTHYECKON KyJIbTypoWl Kak CpeICTBOM
MIO3HAaHHUS MHpPA, OBJAJEHUEM MPOCTEHIIMMU HaBBIKAMU HCCIEI0BATEIbCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GOopMHpPOBaAHHE KYJbTYPbl 30POBbS
Y 3MOILMOHAJILHOTO 6J/1aronoJIyyus:

TOTOBHOCTBIKO IIPUMCHATbL MATCMATUYCCKUC 3HAHUSA B HHTCPECAX CBOCTO
3I0pPOBbsI,  BEJCHHUS  3I0POBOTO  0oOpa3a  HU3HK  (3I0pOBOE  THMTaHHE,
cOaJJaHCUPOBAHHBIA PEKUM 3aHATHH W OTHAbIXa, peryisapHas ¢u3nveckas
AKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHHU, PU3HAHKEM CBOETO MpaBa
Ha OMIMOKY U TaKOTO K€ MpaBa JPyroro 4eIoBeKa,;

7) 3K0JIOTU4YEeCKOe BOCIIUTAHUE:

OpHEHTAIMEH Ha MPUMEHECHHE MaTEeMaTHYCCKUX 3HAHUH JIJIS PEIICHUS 3a/1a4 B
00J1aCTH COXPAaHHOCTH OKPYIKAIOIICH CpeIIbl, IJIaHUPOBAHUS MOCTYIIKOB U OICHKH
UX BO3MOXHBIX ITOCJICJICTBUH JIJISI OKPYKAOMIEH CpeJibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa 3KOJOTHICCKHUX POOJIeM U IMyTeH MX peIcHHS,

8) aganTauMa K HU3MEHAWIIUMCA YCJIOBUSM COLUAJIBHOW WM
IPUPOJHOM CpeJbl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHUSIX HEOMPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUYCCKYIO ACSITEIbHOCTh, B TOM YHCIC
YMEHHE YYHUTHCS y APYTUX JIOJACH, MPUOOPETaTh B COBMECTHOH JESATEIBHOCTH
HOBBLIC 3HAHHW, HABBIKW 1 KOMIICTCHIIMU M3 OIIbITA APYTUX;

HEOOXOJAMMOCThIO B (POPMUpPOBAaHMM HOBBIX 3HAaHUH, B TOM YHCIE
GopMyITUPOBATh UICH, TIOHATHS, TUTIOTE3b 00 0OBEKTAX W SIBICHUSAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCHUIUTHI COOCTBCHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IIJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI)  CUTYalldl0, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMA KOHTpMEp, KOPPEKTHPOBATH
MPUHUMAEMBbIE pEIICHUS W JNEUCTBUS, (OPMYIUPOBATh M OILICHUBATh PHUCKU U
MOCJENICTBUSI, POPMUPOBATH OIIBIT.

METAIIPEAMETHDBIE PE3Y/IbTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

ba3oBble Jiornueckue JaeiicTBUA:

e BBUIBIATH M XapaKTE€PU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTUYECKUX
OOBEKTOB, MOHATUH, OTHOIIEHUH MEXAYy NOHATUAMH, (DOPMYIHPOBATH
ONpENENECHUs]  TOHATHM, YCTAaHAaBIMBATh  CYLIECTBEHHBIA  NPHU3HAK
KJaccu(ukanmy, OCHOBaHUA sl OOOOIIEHHMS U CpaBHEHUS, KPUTEPUU
MPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIHUPOBATH U  MPEOOPa3OBBIBATH  CYKICHUS:
yTBEpJAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacTHbIE M OOIIHE,
YCIIOBHBIE;



e BBIABIATH  MaTeMaTHYeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npotuBopeurss B (akTax, MJaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH IS BBISIBJICHUST 3aKOHOMEPHOCTEHW U IPOTUBOPEUNIA;

e JIeNaTh BBIBOJLI C MCIOJH30BAaHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIIOUCHHI 110 aHAJIOTHH;

e pa3dmpaTh JOKA3aTEIHCTBA MATEMAaTHUYCCKUX YTBEP)KICHUU (TIpSIMBIE M OT
IIPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIILHO HECIOXHBIC J0Ka3aTelhCTBA
MaTeMaTH4eCcKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPUBOIHTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHMS;

e BBIOMpATH CIOCOO perieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOoJIee TOAXOMAIMUNA C yIETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBbie Hucciaeg0BaTe/JIbCKUeE AEﬁCTBHH:

e HCIIOH30BaTh BOMPOCH KaK MCCIIEIOBATEIBCKUA WHCTPYMEHT MO3HAHUA,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIKE MPOTUBOpPEUHE, MpodIIeMy,
CaMOCTOATENILHO YCTAaHABJIMBATh HMCKOMOE M JaHHOe, (HOPMUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE,

e TMPOBOJUTH 10 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIICOBAHUE 1T0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

e CaMOCTOSITENIBHO (POpMyNIHpOBaTH OOOOIICHUS W BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO HAOJIONCHUSI, UCCIIEIOBAaHUsI, OIICHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e TPOTHO3UPOBATH BO3MOXKHOE PpAa3BUTHE IMPOIECCa, a TAKXKE BBHIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6oTa c unpopmanuein:

e BBIABIATH HEJOCTATOYHOCTh M H30BITOYHOCTH HMH(OpPMAIMM, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

e BbIOMpaTh, aHAJIM3UPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHUS;

e BbIOMpAaTh (OpMYy TpEACTaBICHUS HMHPOPMALMH ¢ HILTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEeMaMH, JMarpaMmamMu, HWHOM rpaduKod H UX
KOMOMHAIIMSIMHU;

e OIICHMBATh HAAEKHOCTh HHGOPMALMU 1O KPUTEPHUSIM, MPEIIOKEHHBIM
yuuTesneM Uin chopMyITUPOBAHHBIM CAMOCTOSITENBHO.

KOMMYHI/IKaTI/IBHbIe YHHUBEpPCaJ/IbHbIE y‘leﬁHbIe AEﬁCTBHH:

e BOCIIPMHHMATH U (bOpMy.]'IHpOBaTI) CYXKACHUSA B COOTBCTCTBUU C YCIIOBHAMU



" OCIsIMUA 06IH€HI/I$I, SICHO, TOYHO, I'PaAaMOTHO BbIpaXaTb CBOIO TOUKY 3PCHUSA



B YCTHBIX M THCHMEHHBIX TEKCTaX, /JaBaTh TMOSCHEHUS TIO XOIY

perIeHus 3aJa49k, KOMMEHTHPOBATH MOTYYCHHBIA PE3yibTarT;

B X0J1¢ 00CYXKJIEHUs 3a/IaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAeMON TEMBI,
po0JIeMbI, pelraeMoi 3a7auu, BRICKa3bIBaTh MJICH, HAIlCJICHHBIC HA TTOMCK
pEIIeHMs, COIMOCTAaBIATh CBOM CYXICHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB AHWAJIOTa, OOHAPY)XMBATh PA3jMYME€ U CXOJCTBO IMO3WIIHNA, B
KOPpEeKTHOU popMme hopMyTUpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;

e TIPEICTABIIATH PE3YJIbTATHI PEIICHHS 33Ja4H, SKCTICPUMEHTA, UCCIICIOBAHMSI,
MIPOEKTa, CAMOCTOSITENTLHO BHIOMPATh (hOpMaT BHICTYIUICHUS C YUIETOM 3a/1a4
MIPE3EHTAIUN U OCOOEHHOCTEH ayIuTOpHUH;

e TOHUMATh W HCIIOJH30BATH MPEUMYIIECTBA KOMAHIHOW ¥ WHIAUBUAYATHHOM
paboThI U PEIICHUH YYECOHBIX MAaTEMAaTUYECKUX 3a]1aY;

e TPUHUMATH II€Jb COBMECTHOW JESITEIBHOCTH, TUIAHUPOBATH OPraHU3aIUIO
COBMECTHOM pabOThl, pachpenensarb BUIbl pPabOT, JOroBapUBaTHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKHUX
JIIOJICH;

e yYacTBOBaTh B TPyNHoBbIX ¢opmax paboTel (0OCYXKIeHUs, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOOPJAWHHPOBATH CBOM JEUCTBUS C JPYTUMH YJICHAMH KOMAaH/IBI,
OIICHMBATh KAaueCTBO CBOETO BKJaJa B OOIMMUN MPOAYKT IO KPHUTCPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PEFYJIHTI/IBHbIe YHHUBEPpPCaJIbHbIE y‘leﬁﬂble

anencreusa CaMoopraHu3anys:

e CaMOCTOSITEJIbHO COCTABJISITH MJIaH, aJITOPUTM PEUICHUS 3aauM (UJIM €ro
4acTh), BBIOMPATh CIIOCOO pelIeHUs ¢ YU4ETOM UMEIOIINXCA PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, AapryMEHTHpOBaTb M KOPPEKTHPOBATH
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb, SMOL{MOHA/IbHBIN UHTEJ/IJIEKT:

e BIIAJIETh CIIOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJIS TMPOIEcca B pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

e MPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MIPHU PEIICHUU 3a7a4H,
BHOCHTh KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YyJIbTaTa JCATEIBHOCTU MOCTABICHHOM LEIU U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHIKEHUS WJIM HEJOCTHKEHUS IIEIH,
HaXOJHUTh OIUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IbTATHI



K xoHmy oOyueHuss B 7 kJjacce O0OydaroIIMHCA MOIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yurate uHGOpMAIMIO, TPEACTAaBICHHYI0O B TaOiHIaX, Ha JuMarpaMmax,
MpE/CTaBIsATh JaHHble B BHUAE TaONUI, CTPOUTH JAUATrPAMMBI (CTOJIOMKOBBIC
(cTosi0uyaThie) M KPYroBhI€) 10 MAacCHBaM 3HAUYCHUI.

OnucelBaTe W HMHTEPIPETUPOBATH  PEAJIBHBIE  YHUCIIOBBIE  JIaHHBIE,
IpeCTaBICHHbIE B TA0INLIaX, HAa AMarpaMmax, rpapukax.

Hcrnonb30oBaTh ISl ONMHMCAHMS JAHHBIX CTAaTUCTUUYECKUE XapAKTEPUCTHKU:
cpenHee apudmernyeckoe, MeauaHa, HauOoyblliee W HAaUMEHbIIEe 3HAuYCHUS,
pa3max.

MMeTp mnpeAcTaBiIeHHE O CIy4yalHOM HW3MEHUYMBOCTH Ha IIPUMEpPAX IIEH,
(U3HUECKUX BEIUYMH, AHTPOIOMETPHUYECKUX JAHHBIX, UMETh MPEJCTaBICHUE O
CTaTUCTHUYECKON YyCTOUYHUBOCTH.

K koniy oOyuenuss B 8 Kkiacce O0Oy4arONIMICA TOJYYUT CIEAYIOIIUE
IPEIMETHBIE PE3YJIbTAThI:

W3Bnekatb u mnpeoOpa3oBbIBaTh HH(GOPMALIMIO, NPEICTABICHHYIO B BUJE
Tabnull, Auarpamm, rpaMkoB, IPEICTaBIATh JaHHbIE B BUJIE TaOIMI], JUATPaAMM,
rpauKoB.

OnuceiBaTh JaHHBIE C IOMOINBID CTAaTUCTHUYECKUX II0KA3aTENe: CpEeIHUX
3HaYEHUI U Mep paccenBaHus (pa3Max, JTUCIEPCUs U CTAHJAPTHOE OTKIIOHEHUE).

HaxoIuTh 4acTOTHl YUCIOBBIX 3HAYEHUN U YACTOTHI COOBITUI, B TOM YHUCJIE TIO
pe3yJbTaTaM U3MEPEeHUI U HaOIIOACHUH.

HaxonuThe BEpOSTHOCTH CIIy4allHBIX COOBITHII B ONBITaX, 3HAs BEPOATHOCTHU
AJIIEMEHTApHbIX COOBITUH, B TOM 4HCI€ B OIBITaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHUSMHU.

Hcnonb3oBaTh rpapuyecKkue MOJIENH: JEPEBO CIYyYaHOTO SKCIEPUMEHTA,
qyarpamMMbl DWiiepa, YuciaoBas mpsmas.

OnepupoBaTh  MOHATUAMM:  MHOXKECTBO, IOJMHOXECTBO,  BBINOJHATH
omepaluy HajJ MHOXECTBaMHU: OOBEAMHEHUE, IepeceueHue, JOMOIHEHHUE,
NEPEYNCIAT AIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpaduueckoe MpeAcTaBICHHE MHOXKECTB M CBSI3eH MEXIY
HUMU [IJIs1 OMMCAHUS MPOLIECCOB U SIBICHUM, B TOM YHUCJIE NIPU PEIICHUH 33]a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U KypPCOB.

K xonHimy oOydenuss B 9 kJjacce oOydaromuiics MOJIYYUT CIETYIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

N3BnekaTh U mpeoOpa3oBbIBaTh HH(OPMAIIUIO, TPEICTABICHHYIO B PA3JIMYHBIX
UCTOYHUKAX B BHUJE TaOIuUL, quarpaMm, rpaukoB, MPEACTABIATh JaHHbIE B BHUJIE
Ta0JINILL, TUarpaMm, rpauKoB.



Pemarp 3amaun opraHM30BaHHBIM NEPEOOPOM BapHAHTOB, a TaKXKe C
MCIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcronb30BaTh ONUCATENBHBIE XApPAKTEPUCTUKU JUISI MAcCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNE 3HAYCHUS U MEPBI PACCEUBAHMUSI.

HaxoauTs 4acTOThl 3HAYEHHWI M YaCTOTHI COOBITHS, B TOM YHUCIE MOJB3YICh
pe3yJbTaTaMu MTPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUM.

HaxonuThe BEpOSATHOCTH CIIy4ailHbIX COOBITUH B HM3YYEHHBIX OIbITaX, B TOM
YlClie B ONbITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEpUSX
UCIIBITAHUM 10 IIEPBOTO yCIeXa, B CEpUAX UCIBITAaHUN bepHysum.

NMeTs mpencraBieHUE O CIy4auHOM BEJIMYMHE W O PACHPENEIICHUU
BEPOSATHOCTEM.

HNmeTp mnpencTaBieHHE O 3aKOHE OONBIIMX 4YHUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCEN B
pUPOJIC U OOIIECTBE.



TEMATHUYECKOE IIVTAHUPOBAHHUE 7
KJIACC

n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchl

Buasbl fesitesbHOCTH
o0yyaromuxcs ¢
yuyeToM padoueit
NPOrpaMmblI
BOCIIMTAHUS

[IpencraBnenue qaHHBIX

bu6mmoteka [IOK
https://m.edsoo.ru/7f415fdc

Pasrosop,
HaIlpaBJICHHBIN HA
OCBOEHHUE CIIOCO00B
IPEJICTaBICHUS
CTAaTHCTHYECKUX
JTAHHBIX U YUCIIOBBIX
MacCHBOB Ta0JHII U
Jarpamm ¢
UCIIOJIb30BaHUEM
AKTyaJIbHBIX U BAKHBIX
TAHHBIX
(memorpaduyeckue
TaHHbIE, POU3BOICTBO
MPOMBIIIIIEHHOHN U
CEIbCKOXO035MCTBEHHOU
MPOYKLNH,
OOLIECTBEHHBIE U
MIPUPOIHBIE SIBICHUSA).
becena o meronax
paboThI ¢ TAOIUYHBIMHU
U rpaduyeckumMu
PEICTaBICHUSIMH



https://m.edsoo.ru/7f415fdc

JAHHBIX C TIOMOIIBIO
U(PPOBBIX PECYPCOB B
XO0JI€ MMPAKTHYECKUX
pabor.

OmnucarenbHas CTaTHCTHKA

bubmuorexa [JOK
https://m.edsoo.ru/7f415fdc

Hwnamnor,
HaIpaBJICHHBIN HA
OCBOCHHE MOHSITHIA:
YHUCJIOBOM HabOp, Mepa
LEHTPAIbHOU
TeHJIeHIUH (Mepa
IIEHTpa), B TOM YHCIIC
cpenHee
apupMeTHIeCcKoe,
MeIuaHa, HauOoJIbIlIee
1 HaMEHBIIIEE
3HAYCHUS YUCIOBOrO
MacCHBa, pa3Max.
Pemenne 3amag Ha
BBIOOp criocoba
OIMCAaHMS JAHHBIX B
COOTBETCTBUH C
MPUPOJION TaHHBIX U
LEJISIMH UCCICAOBAHMUS.

CHy‘iaﬁHaﬂ N3MCHYNBOCTD

but6mmoreka [IOK
https://m.edsoo.ru/7f415fdc

Pasrosop,
HaIpaBJICHHBIN Ha
OCBOCHHUE MOHATUI:
4acTOTa 3HAYEHUI B
MacCHBE JaHHBIX,
rPYNIUPOBKA TAHHBIX,



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

rUCTOrpaMMa.
[IpakTuyeckas padora
Ha OCBOEHHE
rpadu4ecKux
MIPEACTABICHUI
Pa3HbIX BUJOB
CIIy4aitHOM
U3MEHYMUBOCTHU, B TOM
YHCIIe ¢ TOMOIIBIO

U (POBBIX PECYPCOB.

BBenenue B Teoputo
rpacdoB

bubmmoreka [IOK
https://m.edsoo.ru/7f415fdc

becena, HanpaBieHHast
Ha OCBOCHME IOHATHIA:
rpad, BepinHa rpada,
pebpo rpada, cTeneHb
(BaJI€HTHOCTH
BEPLINHBI), LIETIb U
K. Pemenue 3anau
Ha MOMCK CYMMBbI
CTEINEHEN BEpIINH
rpada, Ha TOUCK
obxoxa rpada, Ha
IIOMCK ITyTEW B
OpPUEHTHPOBAHHBIX
rpagax. Pemenue
3aja4 u3 Kypca
aireOpbl, FreOMETPUH,
TEOPHH BEPOSTHOCTEMH,
JPYTUX MPEIMETOB C
TOMOIIIBIO TpadoB
(KapThl, CXEMBI,



https://m.edsoo.ru/7f415fdc

IIEKTPUYECKHUE TICTIH,
(yHKIIMOHATTLHBIC
COOTBETCTBUSI) Ha
npuMepax.

BeposiTHOCTB 1 yacToTa
CIIY9aifHOTO COOBITHS

bubmuorexa [JOK
https://m.edsoo.ru/7f415fdc

Hwnamnor,
HaIpaBJICHHBIN Ha
OCBOECHME MOHSTHII:
CIIyYalHBIN OMBIT U
cily4aiiHOe COOBITHE,
MaJIOBEPOSTHOE U
MPAKTHYCCKH
JIOCTOBEPHOE COOBITHE.
becena o 3Haunmoctu
MaJIOBEPOSTHBIX
COOBITHI B IPUPOJE U
o01IecTBE Ha BaXHBIX
npuMepax (aBapuu,
HEeCUaCTHBIE CIIydaH,
3aIUTa MePCOHATBLHOM
UHpOopMaluy,
nepeaaya JaHHBIX) ,
KJIACCHYECKUX
BEPOSTHOCTHBIX
Mojenel (MoHeTa,
UTpajibHasi KOCTh).

O06001exHue,
cHUCTEMaTH3alMsl 3HAHUI

bu6nuoreka [IOK
https://m.edsoo.ru/7f415fdc

Hwnanor,
HaIlpaBJICHHBIN Ha
MMOBTOPEHHE
HU3YYEHHOTO U



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

BBICTpaI/IB aHHUC
CHUCTEMEI 3HAHUH.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34




8 KJIACC

Ne
n/n

HaumenoBanue pa3jiesioB
H TeM MPOrpaMmbl

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTnyeckue
padoThI

JIEeKTPOHHbBIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl

Bunnl gesireJJLHOCTH
00y4arouuxcs ¢
yueToM padoueit
NMPOrpamMMbl
BOCIIUTAHHS

IToBTOpeHue kypca 7
KJlacca

bubnnoreka IIOK
https://m.edsoo.ru/7f417tb2

Pasrosop,
HaIpaBJICHHBIA HA
MTOBTOPCHUE
U3YYEHHOTO U
BBICTpPaWBaHUE
CHCTEMEI 3HAHHI.
Pemenne 3amad Ha
OTpeIeTICHUE YacTOThI
CITy4alHBIX COOBITUH,
oOcyxaeHune
IPUMEPOB CIy4alHBIX
COOBITHIA,
MaJIOBEPOSATHBIX U
MPaKTUYECKU
JIOCTOBEPHBIX
CITy4alHBbIX COOBITUH,
WX POJIM B IPUPOJIE U
JKM3HHU YEI0BEKA.

OmnwucarenpHas CTaTUCTHKA.
PaccenBanme maHHBIX

but6mmoreka [IOK
https://m.edsoo.ru/7f417fb2

Hwuanor,
HaIlpaBJICHHBIN Ha
OCBOCHME IOHATHIA:
JUCIIepcus u
CTaHJapTHOE



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

OTKJIOHEHHE,
HCIIOJIb30BAHUE 3THUX
XapaKTEePUCTUK IS
OITMCaHHUs
paccerBaHUs JaHHBIX.
KomnextupHas
JIEeITEIBHOCTD I10
MOCTPOEHUIO
JTuarpaMm
pacceuBaHus 10
HMEIOLIMMCS JaHHBIM,
B TOM YHCJIE C
IIOMOIIILIO
KOMITBIOTEPA.

MuoxectBa

bubmmoreka [IOK
https://m.edsoo.ru/7f417tb2

becena, HanpaBneHHas
Ha OCBOEHUE MOHITHI:
MHOX€ECTBO, JJIEMEHT
MHOX€ECTBA,
TIOJTMHOKECTBO,
BBITTOJIHEHHE
onepauuii Hajq
MHOXECTBaMH.
Pemienue 3anau u3
JIPYTUX y4eOHBIX
NPEIMETOB U KypCOB
Ha UCIOJIb30BAHNE
rpadu4ecKkoro
MIPEICTABIICHHS
MHOJKECTB TIPH
OTHCAaHUU PeaTbHBIX



https://m.edsoo.ru/7f417fb2

IIpoLeCCOB U SIBIICHH.

BeposiTHOCTE CiiydaliHOTO
COOBITHS

bubmuorexa [JOK
https://m.edsoo.ru/7f417fb2

KonnextupHas
NESTEIIbHOCTD TPU
OCBOCHHH TTOHSATHA:
DJIEMEHTapHOE
coObITHE, CilydaiiHOe
COOBITHE KaK
COBOKYITHOCTb
OIIaronpUsATCTBYIOLINX
3JIEMEHTAPHBIX
COOBITHH,
PaBHOBO3MOYKHBIC
JJIEeMEHTapHbBIC
coObITHS. Pemenne
3a/1a4 Ha BBIYHMCIICHUE
BEPOSATHOCTEMN
COOBITHH B OIIBITAX C
PaBHOBO3MOXHBIMU
3JIeMEHTapHBIMU
COOBITHSIMH, B TOM
YUCJIE C IIOMOIIIBIO
KOMIIBIOTEpA.
IIpoBenenue n
W3YYCHUE OIBITOB C
PaBHOBO3MOKHBIMH
AIIeMEHTapHBIMU
COOBITHSIMH (C
HCIIOJIb30BaHHEM
MOHET, UTPAIbHBIX
KOCTEH, IPYruX



https://m.edsoo.ru/7f417fb2

MoJIeIIeH).

Beenenue B Teopuro
rpagoB

bubmuorexa [JOK
https://m.edsoo.ru/7f417fb2

becena, HanpaBneHHas
Ha OCBOCHME MOHATHIA:
nepeBo Kak rpad 6e3
IIUKJIa, BUCSYAs
BepIIMHA (JIUCT),
BETBb JICPEBA, ITYTh B
JiepeBe, TUAMETP
JiepeBa, U3y4eHUE
CBOJICTB JiepeBa:
CYIIIECTBOBaHHE
BUCSIYCH BEPIIHHBI,
€IMHCTBECHHOCTb ITyTH
MEXy TBYMSI
BEPIIMHAMU CBSI3b
MEX]Ty YHCIIOM
BEPIIVH U YUCIOM
pé&6ep. Pemenue 3amau
Ha TOUCK U
NepeyucieHre myren
B JIEpERe,
oTpesieNieHue Yncia
BEpILUH WK pEdep B
nepeBe, 00Xo1
OMHApHOTO JIepeBa, B
TOM YHUCIIE C
IPUMEHEHHUEM
MpaBUJIa YMHOKCHHUS.

CrnyuaitHbie COOBITUS

bu6nuoreka [IOK

Pasrosop,



https://m.edsoo.ru/7f417fb2

https://m.edsoo.ru/7f417fb2

HaIpaBJICHHBIN Ha
OCBOCHHUE MOHATUI:
B3aUMHO
MPOTUBOIIOIOKHBIE
COOBITHS, OTIepaluu
HaJ COOBITHAMM,
00BEIMHEHNE U
nepeceyeHue
COOBITHIA, AUArpaMma
Diinepa (Dinepa-
Benna), coBmecTHbIC
Y HECOBMECTHBIE
coObITus1. Pemenue
3a/1a4, B TOM YUCIIe
TEKCTOBBIX 3aj]a4 Ha
orpezeneHue
BEPOSATHOCTEH
00beTMHEHUS U
MIePECEUCHHS COOBITHI
C IOMOIIBIO YACIOBOMN
psIMOM, IMarpaMm
DOiinepa, hopMyIbl
CJIOKEHUS
BEPOSITHOCTEH.
Pasrosop,
HaIlpaBJICHHBIN Ha
OCBOCHHE MOHSITUI:
MPABUIIO YMHOKEHUS
BEPOSATHOCTEM,
yCIIOBHAsI



https://m.edsoo.ru/7f417fb2

BEPOSITHOCTb,
HE3aBUCHUMBIC
COOBITHS IEPEBO
CIIy4aiiHOTO OIBITA.
Pemenue 3anau Ha
IIOMCK BEPOSITHOCTEM,
B TOM YHCJIE
YCIIOBHBIX, C
HCII0JIb30BAaHUEM
JiepeBa CIIy4ailHOro
OIIbITA.

Juajor,
HaIpaBJICHHBIN Ha

O0001enue, 3 bu6nuoreka [IOK MOBTOPEHUE
cUCTeMaTH3alusl 3HaHUH https://m.edso00.ru/7f417fb2 | w3ydeHHOTO U
BBICTpaWBaHUE
CHCTEMEI 3HAHHI.
OBIIEE KOJIMYECTBO YACOB 34

[10 ITPOT'PAMME
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9 KJIACC

KoanuyecTBO 4acos

Buabl gesiTeJJbHOCTH 00y4aKOIIMXCH € Y4eTOM

DIeKTPOHH N
padoueil mporpaMmmabl
Ne HaumeHoBaHue ble
Kountpoa | Ipakr BOCIIUTAHUS
n/n pa3aeaoB M TeM Bcero (undpoBbI
bHbIE HYEeCKHU
NMPOrpamMMbl e)
padoThI e
oOpa3oBarte
padoThI
JIbHbIE
pecypchl
Pemenue 3a1ay Ha npecTaBIeHUE U OMIMCAHKE
naHHbIX. Pemenue 3a1ay Ha HAXOXKICHUE
BEPOSTHOCTEW O0BETUHEHUS U TIEPECEUCHUS
Tlosropenue kypca COOBITHM, B TOM YMCJIC HE3aBUCHUMEIX, C
8 kiacca bu6mmoreka [JOK o
UCIIOJIb30BaHUEM TpadUUeCKUX MPEICTaBICHUN U
4 https://m.edsoo.ru/7f

41a302

JiepeBa CIy4aifHoOTo onbiTa. Pernienue 3a1a4 Ha
TIePEYHCIICHUE

KOMOUWHAIMI (YMCIia TIepeCTaHOBOK, YHCIIA
COUYETaHH),

Ha HAXO0XKJICHUC



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

BEPOSITHOCTEH COOBITHI ¢ TPUMEHEHUEM
KOMOWHATOPHKH, B TOM YHCJIE C UCIIOJIb30BAHUEM
TPEeYrojbHUKa

[Tackass.

Jlnanor, HanpaBJICHHBIA HA OCBOCHUE TIOHATHM:
KOMOHMHATOPHOE MPaBHJIO YMHOXKEHUS,
yIOpsI0YeHHas Nlapa, Tpoiika 00bEKTOB,
[IEPECTaHOBKA,

(akTopuan 4yucia, coueTaHue, YUCIO0 COUEeTaHUH,
TpeyroybHUK [lackais. Pemenne 3anay Ha
[IEPEYMCIICHHE YIIOPSAIOYECHHBIX IIap, TPOEK,
IIEPEYNCIICHHE NTIEPECTAaHOBOK U

COYETaHUU

bu6mmoreka [{OK

https://m.edsoo.ru/7f
41a302

OneMeHThI 4 1
KOMOHWHATOPUKH



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

JJIEMEHTOB Pa3lIMYHBIX MHOXKECTB. PereHne 3a1a4u
Ha IPUMEHEHHUE YHCiIa COYCTaHUH B

anredpe (CokparnéHHoe YMHOXKEHUE, OMHOM
Hrrorona).

becena, HartpaBiieHHAs: HA OCBOEHUE ITOHATUSA
F€OMETPUYECKON BEPOSTHOCTH.

Pemenne 3amad Ha HaXOXKIECHUE BEPOSTHOCTEN B
OIBITaX,

npeaACTaBUMBIX KakK BI)I60p TOYCK U3
MHOTI'OYI'OJIbHUKA, Kpyra, OTpe3Ka WIN AYT'H
OKPY>KHOCTH, YUCIIOBOTO

I'eomeTpuueckas bubnuotexa [JOK | mnpomexyrka.
BEPOSITHOCTH https://m.edsoo.ru/7f
41a302
Pasrosop, HanmpaBiIeHHEIN Ha
but6mmoreka [IOK P P .
UcnriTanus OCBOCHHUCEC ITOHATHUU.
B https://m.edsoo.ru/7f
EpPHYJUTN

41a302



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

UCIBITAaHKE, JIEMEHTAapHOE COOBITHE B
ucHbITaHuu (YyCIeX U HeyJayda), cCepusi UCIbITaHU,
HAaCTYIUICHHE MEPBOro ycrexa (Heyaauu), cepust
ucnbsiTanui bepnyiu. Pemenne 3anaq Ha
HaXO0XJECHHUE BEPOATHOCTEN 311EMEHTAPHBIX
cOOBITHH B CepUU UCTIBITaHUI bepHyum, Ha
HaXO0XKJICHUE BEPOSITHOCTH

OIIpeAECIEHHOrO YUCIIa YCIIEXOB B CEPUU
ucnbiTanui bepryiu. Pemenue 3anaq Ha
U3MEPEHUE BEPOATHOCTEN C

MIOMOILIBIO YaCTOT.

Crnyuaiinas
BEIMYMHA

bubnuoreka [JOK

https://m.edsoo.ru/7f
41a302

KomnextuBHas JACATCIIBHOCTD,
HallpaBJICHHAA Ha



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

OCBOEHUE TMOHATUHN: CiTy4aiiHas BeTUYHHA,
3HAYEHHUE CIy4allHOM BEJIMYHHBI,

pacmipenenenue BeposiTHocTeil. O0cyxaeHue
IPUMEPOB

JUCKPETHBIX U HEMPEPBIBHBIX CIYYaHBIX BETUUUH
(pocrt, Bec 4eno BeKa, YUCICHHOCTh HACEJICHHS,
JIpYrUe U3MEHUMBbBIC BETUYUHBI,
paccMaTpUBaBIIMECS B KypCce CTATUCTUKH),
MOJICJIbHBIX CITy4ailHbIX BEJTUYUH,

CBSI3aHHBIX CO CIy4YalHBIMU

ombITaMu (OpocaHre MOHETBI, UTPAIbHOM KOCTH, CO
CIIy4allHbIM

BBIOOPOM M T. I1.).




3HAKOMCTBO C 3aKOHOM OOJIbIINX Yncen (B hopme
bepnymn).

Jwnanor, HanpaBJEHHbIA HAa MOBTOPEHUE
M3yYEHHOT'O U BBICTPAUBAaHUE CUCTEMBbI 3HAHUM.
Pemrenue 3a1au Ha HaXOXKIEHUE BEPOSITHOCTEN
COOBITHIA, B TOM YHCIIC B OIBITaX C
PaBHOBO3MOKHBIMH JJIECMEHTAPHBIMU COOBITUSIMH,
BEPOSATHOCTEH OOBEIMHCHHSI U TIEPECCUCHIS
COOBITUH, BEIUUCIIEHNUE BEPOSITHOCTH B

OTIBITAX C CEPUSIMU CITYyYaTHBIX

HCTIBITAaHUH.

bubnuorexa [IOK
1(306135322%’ 10 https://m.edsoo.ru/7f
412302
OBIIEE Y
KOJIMYECTBO
YACOB 10

ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka. BepoaTHOCTh 1 cTaTUCTHKA: 7-9-€ Ki1acchl: 0a30BbIN YPOBEHb:
y4eOHMK: B 2 yacTsx, 7-9 knaccel/ Beiconkuit 1.P., Smenko 1.B.; mox pen.

Amenko U.B., AkumonepHoe o61miectBo «3narenbcTBo «IIpocBemeHuey

METOANYECKHUE MATEPHAJIbI VI YYUTEJIA

1O.H.Tropun, A.A.Makapos, 1.P.Briconkuii, 1.B.fmenko
Teopust BEpOsSTHOCTEH U CTAaTUCTUKA:

Meroaunueckoe mocodue Juist y9uTess — 2-€ u3/l., UCIIPaBICHHOE U

nopabotanroe — M.:MIITHMO: MHUOOQ, 2008. — 56 c.: wi. ISBN 978-5-
94057- 189-6
Bricorkmii U.P. Jlugaktnaeckne MaTepuabl IO TEOPUH BEPOSATHOCTEH. 8-9
kiaccel. - M.: MITHMO, 2018.

Maremartuka. YHUBEpcalbHbIII MHOTOYPOBHEBBIN COOpHUK 3a1a4. 7-9
KJ1acchl. Yueb, mocobue s o0meoOpa3oBar. opranu3anuii, B 3 4. 4. 3.
CraTtuctuka.

BepositHocts. KomOunaropuka. [paktuueckue 3apaun /U.P. Boiconkuid,
N.B. Amenko. - M.: IIpocsenienue, 2020.

Caiir JlabopaTopuu Teopun BeposiTHOCTEH u cratucTuk MIIM110

«B CPOATHOCTD B IIKOJIC».
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