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HOACHUTEJBHASA 3AIIMCKA

[IpuopuTeTHBIMU LIETAMHU 00YUEHUSI MaTEMATUKE B 9—6 Kilaccax sSIBISIOTCA:

e TMpOAODKEHHE (OPMHUPOBAHUSA OCHOBHBIX MAaTeMaTHYECKUX TMOHITHM
(unciio, BeNWYWMHA, TeOMeTpHYecKas (¢urypa), 00OeCTeUHMBAIOIINX
MIPEEMCTBEHHOCTh W TEPCIEKTHBHOCTh MAaTEMaTHYECKOTO 00pa30oBaHUS
0Oy4JaronmXcs;

e pa3BuUTHE MHTEJIEKTYaIbHBIX U TBOPYECKUX CIocoOHOCTEM
oOy4Jaromuxcsi, MO3HABAaTEIbHON  AKTUBHOCTH,  HCCIIEIOBATEIBCKUX
YMEHUH, HHTEpeca K N3yUYCHUIO MAaTEMAaTHKH,

e TIOABEJCHUE OO0YUYAIOIMMUXCS HA JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYIKAIOIIETO MHPA;

o (opmupoBanme (QYHKIMOHATBLHONH  MaTeMaTHYECKOW TIPaMOTHOCTH:
YMEHUS Paclo3HaBaTh MAaTEMAaTHYECKUE OOBEKTHI B PEATbHBIX )KU3HEHHBIX
CUTyallUsiX, TMPUMEHSTh OCBOCHHBIC YMEHHMsS JUIS DPEIICHUS MPAKTUKO-
OpHUEHTHUPOBAHHBIX 3aj]1ad, HHTEPIPETUPOBATH TMOJYyUYCHHBIEC PE3yJIbTAThl U
OIICHWBATh UX Ha COOTBETCTBUE MPAKTUICCKON CUTYAIIHH.

OCHOBHBIE JIMHUU COJEPKAaHHMS Kypca MaTeMaThKM B 5—6 Kiaccax —
apupMeTnyecKkas M TEeOMETpUYecKas, KOTOpbIe pa3BUBAIOTCS MapalieibHO,
Ka)KJ1asi B COOTBETCTBUU C COOCTBEHHOMU JIOTUKOM, OJTHAKO, HE HE3aBUCHMO Of[HA OT
JIpPYTOi, a B TECHOM KOHTaKTE€ U B3aUMOJCUCTBHM. Takke B Kypce MaTeMaTHUKHU
MIPOMCXOHUT 3HAKOMCTBO C DJIEMEHTAMH aJTeOphl U ONTUCATEIPHOW CTaTUCTUKH.

N3yuyenue apudmernueckoro MaTepraia HAUMHAETCS CO CUCTEMATU3AINKU U
Pa3BUTHS 3HAHWI O HATYpaJbHBIX YHUCIIAX, MOJYYCHHBIX Ha YPOBHE HAYAJIBHOTO
oOmero obpaszoBanus. [Ipu 3TOM COBEpIIIEHCTBOBAHNUE BHIYMCIUTEILHON TEXHUKU
1 (OpPMHPOBAHWE HOBBIX TEOPETUYCCKUX 3HAHWW COYETACTCA C pPa3BUTHEM
BBIYHMCIIUTEILHON KYJIbTYPhI, B YACTHOCTH C OOYYCHHEM MPOCTEHIITUM IMpUEMaM
MPUKUAJIKA U OIICHKW PE3yNbTaTOB BBIUMCICHUN. V3ydeHHWe HATypalbHBIX YHCEIT
MPOJIOJDKAeTCS B 6 KiIacce 3HAKOMCTBOM C HAuyaJbHBIMU TOHSTHSMU TEOPHH
JICIIUMOCTH.

Hauano wu3ydeHHs: OOBIKHOBEHHBIX U JIECSITUYHBIX ApOOEH OTHECEHO K 5
KJIaccy. DTO TMEPBBIN 3Tal B OCBOCHHH OO, KOT/Ia MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU UJCSMU, MIOHATUSIMH TeMbI. [Ipr 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
IpoOelt B MOJTHOM O0BEME TPEAIIECTBYET M3YYCHHUIO JCCATHYHBIX IPOOEH, 4TO
IEJIECO00Pa3HO C TOYKHU 3PEHUS JIOTUKUA W3JIOKCHHsI YUCJIOBOW JIMHWH, KOT/Ia
npaBuiIa JACHCTBUH ¢ JECATHYHBIMH JpPOOSMH MOXKHO OOOCHOBAaThH  YXkKe
M3BECTHBIMH QJITOPUTMAMH BBITIOJIHCHUS JACHCTBUH ¢ OOBIKHOBEHHBIMHU JPOOSMH.
3HAKOMCTBO C JIECATHUYHBIMU JPOOSMH PACIIAPUT BO3MOXKHOCTH JJIsl TIOHUMAHUS
0OyJaroIMMUCS TPUKIATHOTO TPUMEHEHUS HOBOM 3aIUCH TIPU M3YUYEHUU JAPYTHX
OpeIMETOB W NpPH MPAKTHUYECKOM HcCnoib3oBaHuu. K 6 kiaccy oTHECEH BTOpOH



Tam B H3Y4YEHHH JpoOel, TAe MPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHHMsS U NpeoOpa3oBaHusi ApoOEl, OCBOEHUE HOBBIX BBIYMCIUTENIBHBIX
QITOPUTMOB, OTTAaUYMBAHWE TEXHUKH BBIYUCIECHHWH, B TOM 4YHUCIE 3HA4YE€HUN
BBIPQXEHUI, COIEPKALUX U OOBIKHOBEHHbBIE, U IECATUYHBIE APOOU, YCTAHOBJICHHE
CBA3EH MEXAY HUMH, pACCMOTPEHHE NMPUEMOB PELICHUS 3a/1a4 Ha ApoOu. B Havane
6 KJ1acca MPOUCXOAMUT 3HAKOMCTBO C MOHSTHEM MPOLEHTA.

OCOOEHHOCTBIO W3YYCHHSI TOJIOKHUTEIBHBIX M OTPULIATEIbHBIX YHUCEI
ABJISIETCSI TO, YTO OHM TaKX€ MOTYT pacCMaTpUBATHCS B HECKOJBKO 3TAmoB. B 6
KJacce B Hauaje u3ydeHus Tembl «llojokuTenbHbIE M OTpPHULATEIBHBIE YHCIIA»
BeIensieTcss noaTrema «llenble uwncna», B paMkKax KOTOpOM 3HAKOMCTBO C
OTpULIATEILHBIMU  YUCIAMM W JIEUCTBHSIMU  C  MOJOXKUTEIbHBIMU U
OTPULIATEIBbHBIMU YHCJIAMH MPOUCXOJUT HA OCHOBE COAEPKATEIBHOIO IMOAXOAA.
DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHTH O00YYaIOIIUXCS MPAKTUYECKU
CO BCEMH OCHOBHBIMHU MOHSTHSMHU TEMBI, B TOM YHUCJIE U C IPABWIAMH 3HAKOB IIPU
BBIMOJIHEHUH apUPMETHUECKUX JeicTBUM. M3yueHue pannoHaTbHBIX YHCENl Ha
ATOM HE 3aKOHYMTCS, a OyIET MPOJIOIKEHO B Kypce airedopsl 7 Kiacca.

[Ipn oOy4yeHMM pElIEHHUIO TEKCTOBBIX 337ad B 5—0 Kiaccax HCHONb3YHOTCS
apupmeTnyeckue npuéMsl pemeHud. [Ipu oTpaboTke BIYMCIUTEIBHBIX HABBIKOB B
5—6 KJjlaccax paccMaTpUBAIOTCS TEKCTOBBIE 33/1a4l CJAEAYIOLIUX BUJOB: 33/1a4d Ha
IBUKCHHE, Ha YacTH, Ha IMOKYNKH, Ha pPadOTy M MNPOU3BOAUTEIBHOCTH, HA
IOPOLEHTHI, HA OTHOIIEHUS U Tponopuuu. OOydaromuecs 3HaKOMSITCS ¢ TpUéMaMu
pemieHuss 3ajad  nepedopoM BO3MOXKHBIX BAapUAHTOB, ydarcsi padoTaTh C
uH(popmanuen, NpeacTaBIeHHON B (opMe TaOIHI] WK JUATPAMM.

B  mporpamme yuebHOro Kypca «Marematuka» — IpPeayCMOTPEHO
(opMupoBaHrEe MPONEASBTUUECKUX alredpandeckux mpenacraBieHuil. byksa kak
CUMBOJ HEKOTOPOrO 4YHCJIa B 3aBUCUMOCTH OT MaT€MaTHYECKOTO KOHTEKCTa
BBOJUTCSl MOCTENEHHO. ByKBEHHas CHUMBOJIMKA IMIMPOKO HCIOJIB3YETCS MPEXIE
BCEro JUIsl 3alKMCH OOIIMX YTBEPXKACHUN U NpPEnsoKeHHuid, (opMys, B YaCTHOCTHU
JUTSI BBIYMCIIEHUS] TEOMETPUYECKUX BEIMYMH, B KAUECTBE «3aMECTUTEIISD) YHCIIA.

B nporpamme yweOHOro kypca «MaTemaTtukay NpeaCTaBiICHA HarjsaHas
reOMEeTpus, HalpaBJICHHAs HAa  pa3BUTHE 0o0pa3Horo MBIILJIEHUS,
POCTPAHCTBEHHOI'0 BOOOpaKeHUsI, M300pa3UTEIIbHBIX YMEHUN. ITO BaXKHBIM dTall
B M3YyYEHHUU T€OMETPHUH, KOTOPBIM OCYIIECTBISETCS Ha HATJISAHO-TIPAKTHUYECKOM
YpOBHE, ONMUPAETCS Ha HAIIAIHO-00pa3HOE MbIIUIEHHE oOydarommxcs. bompiias
pOJIb  OTBOAUTCS  MPAKTHYECKOW  JIEATEIbHOCTH, OMbBITY, 3KCIIEPUMEHTY,
MozenupoBaHuio. O0yyaronecs: 3HaKOMATCA C T€OMETPUYECKUMHU (PUrypaMu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C HUX MPOCTEUIIMMH KOH(MUTypaUUsSIMH, y4aTcs
n300pakaTb WX HAa HEJIMHOBAHHOM M KieT4aTod Oymare, paccMaTpUBalOT HX
IIPOCTENIINE CBOWCTBA. B mpouecce u3ydyeHWsl HaArJBAIHOW T€OMETPUH 3HAHUSA,



MOJIyYeHHBIE OOYYaIOMMMHCS Ha YPOBHE HAYAJIBHOTO 00Iero oOpa3oBaHUS,
CUCTEMATU3HUPYIOTCSA U PACIIHPSIOTCS.

CoryacHo yyeOHOMY IJIaHy B 5—6 Kilaccax HM3y4aeTcsi MHTErPUPOBAHHBIN
npenMer «MaremaTHKa», KOTOPBIM BKIIOYAaeT apuPMETHUECKUd MaTepuain H
HATJIAJIHYI0 T€OMETPHUIO, a TakKe MPOIENEeBTUYECKHE CBEJICHUS U3 aireOphl,
AJIEMEHTHI JIOTUKH U Hayaja OMUCaTeIbHON CTATUCTUKHU.

Ha uzydenne ydeOHOTO Kypca «Maremaruka» otBoautcs 340 ydacoB: B 5
kimacce — 170 gacoB (5 yacoB B Hefenro), B 6 kinacce — 187 ydacoB (5,5 yacoB B
Hezemo) — po6asineHo 0,5 Jaca mjisi ycTpaHeHHUsT 00pa30BaTEIbHBIX ACPHUITUTOB 10
pesyabratram BIIP 5 knacca (apudmermdeckue ACHCTBHS C OOBIKHOBEHHBIMHU
JIpOOSIMHU, OTPUIIATEILHBIMH YHUCTIAMU, PEIICHNUE YPAaBHEHUH).



COILEPKXAHUE OBYYEHUA
S KUIACC

HarypaJjbHble ynciia v HyJIb

HatypaneHoe umcno. Psa nHarypanbHbix uucen. Hucno 0. M3o0paxenue
HaTypaJIbHbIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YACIOBOM) MPSMOIA.

[lo3urmonHass cucrteMa cuucieHus. Pumckas HyMmepanuss Kak HOpuUMEp
HETIO3UIMOHHOM CUCTEMBI CUMCieHus. [lecaTuuHasi cucremMa CUMCIICHHUS.

CpaBHEHUE HATypAJIbHBIX YHCEI, CPABHEHHE HATYPAJIbHBIX YUCEN C HYJIEM.
Cnoco0bl cpaBHeHHS. OKPYTJIEHHE HATYPaJIbHBIX YHCEIL.

CnoxeHre HaTypaJlbHbIX YUCEN, CBOMCTBO HYJISA MPHU CJIOKEHHH. Briuntanue
Kak JIeUCTBUE, OOPATHOE CIIOKEHUIO. Y MHOXKEHUE HATypalibHbIX YHCEJ, CBOMCTBA
HyJIsl W €IWHUIBI TNpu yMHOXeHuUW. JleneHue kak pAelcTBHE, O0OpaTHOE
YMHOkEHNI0. KOMIIOHEHTBI AEHCTBUI, CBSA3b MEXIy HUMU. [IpoBepka pe3ynbrara
apudmernyeckoro nedctBus. llepemecTutrensHOE W COYETATENLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUSI M YMHOXEHHUsS, paclpeleIuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHHUS.

Hcnonb3oBanue OyKB Jisi 0003HAYEHUS HEM3BECTHOI'O KOMIIOHEHTA M 3aMUCH
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

Jenutenu W KpaTHbIE 4YHUCIa, Pa3JIOKEHHWE HAa MHOXUTENH. [IpocTeie u
coctaBHble uncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJbHBIM TOKa3zaTeleM. 3aluch 4YUCIa B BUJIE CYMMBI
Pa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpaxkeHHE. BplUKClIEHWE 3HAYEHUM YHUCIIOBBIX BBIPAXKEHU,
MOPSAOK  BBINIOJHEHUS  JaeucTBuiM.  Mcmonb30oBaHWE  TIPU BBIYMCIIEHUSX
MEePEMECTUTEILHOTO W COYETATeJIbHOTO CBOWCTB (3aKOHOB) CJIOXKEHUS H
YMHOEHUSI, pacTIpeIeTUTEILHOTO CBOMCTBA YMHOXKEHUS.

poon

[IpencraBierre o JOpoOM Kak CIOCOOE 3amMCH  YacTH  BEJIMYHHEL.
OObikHOBeHHBIE ApoOu. [IpaBunbHbIe W HempaBwiIbHBIE Apodu. CMeniaHHas
poOb, TMPEJCTABICHUE CMEIIAHHOW JpoOW B BHJEC HENPaBUIBLHOW JpoOu U
BBIJICJICHUE I1IEJIOM YaCTH YMCJIa U3 HEeNpaBWIbHOU apobdu. M3o0paxenue apodei
TOYKaMH Ha YUCJI0BOH mpsiMoii. OCHOBHOE CBOMCTBO ApoOu. CokpalieHue apooeii.
[IpuBenenue apobu Kk HOBoMY 3HameHaTeno. CpaBHEHUE JpoOei.

CrnoxxeHne W BhIUMTaHUE IpoOed. YMHOXKEHHE W JIeJieHne apo0el, B3auMHO
obpartHple apodu. HaxoxaeHne 4acTy 1eI0T0 U 1IEJI0TO 110 €ro YacTH.

Hecatuunas 3anuch apoOeit. IlpeacraBieHune aecATUUYHOW ApoOHM B BHUE
0ObIKHOBEHHOU. M300pakeHHne MAEeCATUYHBIX JpoOe TOoukaMHW Ha YHUCIOBOU
npsimoii. CpaBHEHHE JECATUUHBIX APOOECH.



Apudpmernueckue JEUCTBUS C JECATHUYHBIMH ApoOsmu. OKpyrieHue
JECATUYHBIX APOOEH.

Pemenue TeKcTOBBIX 32124

Pemienne TekCTOBBIX 3alay  apudmeTHdyeckuM crocobom. Pemrenue
JorhyYecKkux 3anad. Pemenue 3amady mnepeOOpoOM BCEX BO3MOXKHBIX BapUAHTOB.
Hcnonbs3oBaHue MPHU pELIEHUU 3314 TAOJIUI U CXEM.

Pemenue 3agad, colepKalluX 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIUYHMHBL:
CKOpPOCTb, BpEMs, pACCTOSIHUE, II€Ha, KOJMYECTBO, CTOUMOCTb. EAMHUIIBI
U3MEpPEHHUs: Macchl, 00bEMa, IEHbI, PAcCTOSHMs, BpPEMEHH, CKOpocTu. CBs3b
MEXIy €INHULAMHA U3MEPEHHUS KaKI0M BETUYUHBI.

Pemenue oCHOBHBIX 3a/1a4 Ha IpoOwu.

[IpencraBnenre JaHHBIX B BUAE TAOIUL, CTOIOYATHIX AUATPAMM.

Harasinnas reomerpust

Harnsinuele npenacraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, HpsMas,
OTpE30K, JIy4, yToJ, JIOMaHasi, MHOIOyTOJIbHUK, OKPY’KHOCTb, KpyT. Yrod. IIpsmoi,
OCTPBIN, TYIION U pa3BEPHYTHIN YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AUHUIBI JUIMHBL. J[JIMHA JTOMaHOW, EpUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne u moCTpOeHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsinaele npeacTtaBieHuss O (uUrypax Ha IUIOCKOCTH: MHOTOYTOJIbHHK,
OpSIMOYTOJIBHUK, KBaJIpaT, TPEYrOJIbHUK, O PABEHCTBE (pUryp.

N3o6paxxkenne ¢uryp, B ToM uuciae Ha kierdator Oymare. I[loctpoeHue
KOH(Urypanuii u3 yactel mpsiMoil, OKpYKHOCTH Ha HEJIMHOBAHHON U KJIETYATON
Oymare. Mcnosib30BaHUE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBAIpaTa.

[Inomane nOPSMOYroJbHHKA M  MHOTOYI'OJIBHUKOB, COCTaBJIEHHBIX W3
IPSIMOYTOJILHUKOB, B TOM 4YHCJEe (QUTYp, H300paXEHHBIX Ha KJeT4aToud Oymare.
EauHune!l n3mepeHus ioniaim.

HarnsinHele mpeacTaBlieHus O MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIN
rapasuieenuIe, KyO, MHOT'OTPaHHUKHU. N3o0paxenue  MpOCTEHIINX
MHOrOrpaHHUKOB. Pa3BépTku kyOa u mnapamutenenunena. CozgaHue Mojenen
MHOTOTPaHHHUKOB (13 Oymaru, MpOBOJIOKH, IJIACTHIIMHA U IPYTHUX MAaTEPUAJIOB).

O0BEM TPSAMOYTOJBLHOTO TMapajuiesienunena, Kyoa. EmnuHuiel u3MepeHus
o0BEMa.

6 KJIACC

HarypaabHble yncia

Apudmernyeckue AEUCTBUS ¢ MHOTO3HAYHBIMU HATypaJbHBIMH YHUCJIAMHU.
YucioBble  BBIpOKEHUS, TOPSAOK  JCHUCTBUM,  HMCIOJB30BaHHE  CKOOOK.
Hcnonp30BaHne NpU  BBIYMCICHUAX MEPEMECTUTEIIBHOIO M COYETATEIbHOIO
CBOWCTB CJIOKEHUS M YMHOKEHUS, PACHPENEIUTEIBHOTO CBOWCTBA YMHOXKECHUS.
OKpyriieHue HaTypalbHBIX YUCET.



Jlenurenu v KpaTHbIE YKUCTIA, HAMOOIBIINNA OOLINI IeIUTENh U HAaUMEHbIIIee
oO1ee kpaTHoe. [lenrMocTh CyMMBI M POU3BeAeHUs. [{ejeHre ¢ 0CTaTKOM.

Apoou

OObIKHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO ApOOH, COKpalleHHe apooeil.
CpaBHeHue u ynopsjaounBanue apooei. Penienre 3aa4 Ha HaX0XK/IEHUE YaCTU OT
LEJOoro M UEJOoro Mo ero vactu. JpoOHoe 4nciao Kak pe3ysbTaT JeSICHUS.
[IpencraBnenne AECATUIHON IPOOU B BUIE OOBIKHOBEHHOU IPOOU M BO3MOYKHOCTh
Ipe/ICTaBlIeHUs OOBIKHOBEHHOU ApOOM B BUJIE JeCATUYHOU. JlecsTuuHbie ApoOu u
MeTpHuueckasi cucteMa Mep. ApudmeTndeckue ASHCTBUS U YHCIIOBBIE BhIPAKEHUS
C OOBIKHOBEHHBIMH U JECITHUYHBIMH JPOOSMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHMHU. Macmtab, HpomopIus.
[Iprmenenne nponopuuii Npu peIICHAN 3a1a4.

[TonsiTHE poLieHTa. BrIUncaeHue MPOLEHTa OT BEJIMYMHBI U BEJTUYHHBI 110 €€
IOpOLEHTY. BbIpa’keHue NmpoueHTOB JIECATUYHBIMHU ApoOsMu. PemeHue 3agau Ha
MPOLICHTHI. BhIpa’keHre OTHOLLIEHUS BEJIMYUH B IPOLICHTAX.

HonoxuTeabHbIE H OTPULATEIbHbIC YHCIA

[TonoxuTenbHble U OTpULATENbHBIE yncaa. Llensle yncna. Monyns 4ducia,
reOMETpUYECKas MHTepnperauus Moayns uyucia. M3o0paxxkeHue uMcen Ha
KOOpAMHATHOM  mpsAMou. YucnoBble  npomexyTku. CpaBHEHHME  YHCEIN.
ApudmeTrrueckue AeMCTBUS C MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCTIAMH.

[IpsiMoyroJibHasi cucTeEMa KOOPJAMHAT Ha IJIOCKOCTH. KoopauHATBI TOUKM Ha
IJIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u puryp Ha KOOpAUHATHOU
IIJIOCKOCTH.

BykBeHHBIe BhIPaKeHUs!

[Tpumenenne OykB JUId 3aldCH  MaTeMAaTUYECKUX  BBIPAKEHUN U
npemaioxxeHnnil. CpoicTBa aprupMeTndecKux AerHcTBUN. ByKBEeHHbIE BBIpaXXEHUS U
YUCJIOBBIE TOJICTAHOBKH. DYKBEHHBIE pPABEHCTBA, HAXO0XKICHUE HEU3BECTHOIO
komnoHeHnTa. dopmynbsl, GopMylbl HepuMeTpa MU IJIOWEAAM MPAMOYTOJbHUKA,
KBajpara, 00bEMa nmapajiesenuneaa u Kyoa.

Pemrenue TekcToBbIX 32124

Pemenue TekcTOBBIX 3amad  apudmeTrmueckuMm  criocobom. Pemienue
JOTUYECKUX 3a1ay. Pemienue 3a1ad nepedOpoM BCceX BO3MOKHBIX BAPUAHTOB.

Pewienne 3agad, comepiKallMxX 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIUYUHBI:
CKOpOCTb, BpeMs, paccrosiHue, LIEHA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOJUTENILHOCTh, BpeMs, 00bEM paboThl. EAMHUIBI H3MEpeHus: Macchl,
CTOMMOCTH, PACCTOSIHMS, BpPEMEHHM, CKOpPOCTH. CBA3b MEXAY €IMHULAMHU
U3MEPEHUS KaX10M BEITUYHHBI.

Pewienne 3amad, CBSI3aHHBIX C OTHOUIEHHWEM, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTaMU; PEIlIeHHe OCHOBHBIX 3a]1a4 HAa IPOOU U MPOLEHTHI.



OneHka W TPHUKUAKA, OKpyriieHue pesyiabTata. CocTaBieHHe OYyKBEHHBIX
BBIPKEHUI 10 YCIOBHUIO 3a/1a4M.

[IpencraBieHre AaHHBIX C MOMOIIBI0 Tabmul W auarpamMm. CrtonmOuaTsie
JAuarpamMMbl: YT€HHE U TIoCcTpoeHue. UTeHne KpyroBhIX AUarpaMM.

Harasignas reomerpus

Harnsinaele mnpenctaBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasd,
OTPE30K, JydY, Yrojl, JIOMaHasi, MHOTOYTOJIbHHK, YETHIPEXYTOIbHUK, TPEYTOJIbHUK,
OKpPY>KHOCTb, KPYT.

B3aumHoe pacnonokeHue ABYX NpPSMBIX Ha IUIOCKOCTH, NapauleibHbIE
npsiMble, MEPHNEHAUKYJISpHbIE NpsMble. V3MepeHue pacCTOSHUM: MEXIY IABYMs
TOYKaMH, OT TOUKH JI0 TIPSIMOM, JTMHA MapIIpyTa Ha KBaIpaTHON CETKeE.

W3mepenne W TOCTPOCHHE YIJIOB C TMOMOIIBI0 TpaHCHOPTHpa. Buisl
TPEYIrOJIbHUKOB: OCTPOYTOJIBHBIN, MIPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTrONbHUK, IIPUMEPBI
YeThIPEXYTOJbHUKOB. [IpIMOYroiabHUK, KBaipaT: UCIOJIb30BaHUE CBOMCTB CTOPOH,
yrioB, nuaroHaneil. M3o0paxeHne reoMeTpuyeckux (uryp Ha HEIMHOBAHHOU
Oymare ¢ WCIOJNB30BAHUEM LUPKYJsA, JIHHEWKH, YTOJbHHUKA, TPaHCIOPTHUPA.
[TocTpoeHus Ha kileTyaTon Oymare.

[Tlepumerp MHoroyrospHuka. IloHsTue momaan (GUIypsl, €IUHULBI
u3Mepenust miomanay. [IpubnmxénHoe nuaMepeHue miomaan Guryp, B ToM 4ucie
Ha KBagpatHOi ceTke. [IpubnmxéHHOe M3MepeHre NIMHBI OKPY>KHOCTH, TUTOIIA N
Kpyra.

CuMMeTpusi: IIEHTpalibHasA, 0CEeBasl U 3epKalibHAsI CAMMETPHH.

[TocTpoeHne cuMMETPUYHBIX QUTYP.

Harnsansie peCTaBICHUS 0 IPOCTPAHCTBEHHBIX ¢burypax:
napajuienienumnen, kyO, mpu3Ma, MUpaMua, KOHYC, HWIWHAp, map u cdepa.
N3o06paxenne mpocTpaHncTBeHHBIX Quryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHHUKOB,
munHApa U koHyca. Co3gaHue Mojelel MpOCTPaHCTBEHHBIX (uryp (u3 Oymard,
MPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

[Tonsitue o00BEMa, equHUILI u3MepeHus: 00béma. OO0BEM TPSIMOYTOJIBLHOTO
napajuienenurnena, Kyoa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHoCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOTO Kypca
«MaremaTHka» XapaKTepU3yOTC:

1) naTpuoTHYECKOE BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCHUHCKOU
MaT€MaTUKH, LEHHOCTHbIM OTHOLIEHHWEM K  JIOCTHOKEHUSIM  POCCUUCKHX
MAaTEMAaTUKOB M POCCUHCKONW MATEMaTUYECKOM IIKOJbI, K MCHOJB30BAHUIO 3THUX
JOCTH)KEHUM B IPYTUX HAyKaX W MPUKIAAHBIX cepax;

2) rpakAaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN IpaKIaHWHA U peaju3aluu ero
1paB, NPEICTABICHHEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO STUUECKUX MPOOJIEM, CBA3aHHbBIX
C IPaKTUYECKHUM NPHUMEHEHHEM JOCTIKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIbHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacCTHUE€ B PpEIICHUHM NPAKTUYECKUX 3aaad
MaTEMaTU4YECKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTE€MaTUYECKOIrO
oOpa3oBaHMsI HAa TMPOTSHKCHUHM BCEH KU3HU I YCHEIIHOW MpodecCHOHATBHOMN
JESATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM UHJMBUIyAIbHOU TPAEKTOPUHU 00Pa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY U  3CTETHUECKOMY BOCHIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, pPEUICHUH, paCCyX ACHU, YMEHHIO BUJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOT'0 O3HAHMSI:

OpUEHTalUMEl B JIE€ATEIbBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPObI U
oOlecTBa, MOHMMAHMEM MATeMAaTHYECKOW HAyKuM Kak cdepbl yenoBeuecKon
NEeATEIbHOCTH, TANOB €€ pa3BUTUS W 3HAYMMOCTHU JJIA PA3BUTHUS LUBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MAaTEMaTHYECKOW KyJIbTYpPOH KakK CpelCTBOM
MIO3HAHHUS MHpA, OBJIAJECHUEM MPOCTEHIIMMH HAaBBIKAMU HCCIEN0BATEIBCKON
NEATENBHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMUpPOBAHHE KYJILTYPbl 310POBbSI H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HaHMs B MHTEpEcax CBOETO
3I0pOBbS, BEIEHUS  370pOBOrO0  oOpa3a  KU3HM  (310pOBOE  IUTaHMUE,
cOamaHCUPOBAHHBIA PEXKUM 3aHATUH U OTAbIXa, peryisipHas ¢uznyecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOT'O K€ IIpaBa IPyroro 4YeJIOBeKa;

7) IK0JIOTHYECKOE BOCTIUTAHUE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUN Ui pelleHus 3aj1ad
B 00JacTH COXPAaHHOCTH OKpPYXKAaloUIeH cpenapl, IMJIaHUPOBAaHUS IOCTYIIKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUN I OKPYKAIOIIEH Cpeabl, OCO3HAHUEM
IJI00aJIBbHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) apanTanusi K M3MEHSIOIMMCS YCJIOBHSAM COUMAJIBHON M NMPUPOTHOI
Cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCA y IPYIHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JIESATENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUN U3 OIBITA IPYTUX;

HEOOXOJUMOCTBhIO B (OPMHUPOBAHMU HOBBIX 3HAHHW, B TOM YHUCIE
(bopMynMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPHUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH
MIPUHUMAEMbIE pelIeHus U JeHCTBUA, (HOPMYIMPOBATh W OLIEHUBATh PUCKH U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeqbHBIC YHHBEPCAIbHbIC YUeOHbIE NeHCTBUA

ba3oBble 1ornueckue AecTBU:

e BBIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKH MATEMATHUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATUAMH, (POPMYIHPOBATH
OTpeNeCHUsT  TIOHATHH, YCTaHABJIWBAaTh  CYIICCTBEHHBIM  IMPU3HAK
Kiaccuukanuu, OCHOBAaHUS JUIsi OOOOIIEHUS M CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, GOPMYJIMPOBATH U  MPEOOPa3OBBIBATH  CYXKIICHHUS:
YTBEPAWTEIbHBIE W OTpPUIIATEIbHBIC, €IMHUYHBIC, YAaCTHBIE U OOIIHE,
YCIIOBHEIE,



BBISIBIIATH ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
NpoTHUBOpeYHsi B (akTaxX, JaHHBIX, HAONIONCHUSX U YTBEPKICHHSX,
npe/IaraTh KPUTEPUH JIJIS BBISBICHUST 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;
JieNiaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX |
WHIYKTUBHBIX YMO3AKITIOUCHHA, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

pa3OupaTh TOKa3aTeIbCTBA MAaTEMATHUYECCKUX YTBEPKICHUU (TMPSMBIE U OT
MIPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIBHO HECJIOXKHBIC TOKa3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATH APTYMEHTAIMIO, IPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIIOCOO pelmieHuss yd4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HauOoJiee MOAXOMSIIMUNA C Y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabCcKue 1eCTBUSA.

UCIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh BOIPOCH, (UKCUPYIOUIUME MPOTUBOpEUne, mpodiemy,
CaMOCTOSATEIIbHO yCTaHABJIMBATH HMCKOMOE | JaHHOEe, (OPMHPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHCHHE,

IPOBOJUTH IO CaMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBIECHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJibTaTam
MPOBEAEHHOTO HAOMIOJCHUS, HWCCIICIOBAaHMS, OILEHWBATh OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIJIBUTATh
MIPENTOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmei:

BBISIBJIATh HEIOCTATOYHOCTh M M30BITOYHOCTH HMH(GOpPMAILMH, JTaHHBIX,
HEOOXOMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BbIOMpaTh, AaHAJU3UPOBATH, CHUCTEMATHU3HPOBaTh M HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (POPM MpeICTaBICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMU U WUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JMarpaMmamMu, HWHOM rpaduKod Hu HUX
KOMOHHAITUSMU;

OLICHHMBATh HAAEKHOCTh HMH(OPMAIMHM IO KPUTEPHUSIM, MPEUI0KEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIC y4eOHbIe AeiiCTBUS:

BOCIPUHUMATh U (HOPMYIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU
U 1eNIIMU OOIIEHHMS], ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOJy pELIEHUs
3aJ1a4l, KOMMEHTUPOBATh MIOJyUYEHHBIN PE3YJIbTAaT;

e B X0/i€ 00CYXXIEHUS 33J1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIAEMON TEMBI,
poOJIeMBbI, pelIaeMoi 3a7auM, BbICKa3bIBaTh WJIEW, HALIEJICHHBIE HA MOUCK
pELIECHUs], COIOCTABIATh CBOM CYXJIEHUS C CYXICHUSMHU JIpyTUX
YYaCTHUKOB JAMAJIOra, OOHapyXMBaTh pa3iMuue U CXOJCTBO MO3MILMHA, B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;

e TMPEACTABIATH  PE3YyJbTaThl  PEIICHUS 3a]1a4H, JKCIEPUMEHTA,
HCCIJIETOBaHMsI, TIPOEKTA, CAMOCTOSITENIbHO BHIOUpATh (DOpPMAT BBHICTYTIIICHUS
c y4€TOM 3aj]]a4 Ipe3eHTAllMU U OCOOEHHOCTEN ayAUTOPUH;

e IIOHMMAaTh U HUCIIOJIb30BATh NIPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYAIbHOU
paboOTHI NPHU pelIeHUU YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

e IPUHUMATH LI€JIb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPraHU3ALMIO
COBMECTHON paboThl, pacnpenensTh BUIbl padOT, JOroBapUBaTHCA,
oOCyXIaTh IPOLECC U Pe3yabTaT paboThl, 0000UIaTh MHEHHSI HECKOJIBKUX
JIIOIeH;

e yYacTBOBaTh B TIpPYNIOBbIX (opmax paboTel (0OCYXIeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBbI U JPYTHUE), BBIMOJIHATH CBOIO YaCcTh paOOThI
U KOOPIWHHPOBAaTb CBOM JEWUCTBHUS C JPYTMMU WICHAMH KOMAaHIBI,
OLICHHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMH NPOAYKT IO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUS.

PeryisiTuBHBIC YHHBEPCalbHbIEC y4eOHbIE NelCTBUS

Camoopranmsamnus:

e CaMOCTOSITEIBHO COCTaBIIATH TUIAH, JITOPUTM pEIIEHUs 3a7auu (WA €ro
4acTh), BBIOMpATh CMOCOO penieHus ¢ Y4ETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTb M KOPPEKTUPOBATh
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, IMOIIUOHAIbHbIA HHTEJJICKT:

e BJIAJIETh CIIOCOOAMH CaMOTPOBEPKU, CAMOKOHTPOJIS MPOIEcca U pe3yibTaTa
pEILIeHUs MAaTEMATUYECKOM 3a/1a4H;

e TIPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JCATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OMMOOK, BBISIBIIEHHBIX TPYTHOCTEH;

e OIICHMBATh COOTBETCTBUE pPE3yJibTaTa JAESITEILHOCTH MOCTABICHHOMN L€ U
YCJIOBUSIM, OOBSCHITh NMPUUYUHBI JOCTHXKCHUS WM HEIOCTIKCHHS 1IeTH,
HAXOJIUTh OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEJMETHBIE PE3YJIbTATBI



K xonmy oOyueHus B 5 kJjacce OOy4arOmMUNCA TOTYYUT CIEIYIONTUE
IpEeIMETHBIE PE3YJIbTAThI:

Yucia v BIYUCTIEHHUSA

[lonumMaTh W NOpPaBWIBHO  yHOTPEOJIATH  TEPMHUHBI, CBSI3aHHBIE C
HATypaJbHBIMH YHUCIAMU, OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

CpaBHHUBaTh U YHOPSAOYMBATH HaTypalbHbIE YHCJA, CpPAaBHUBaTh B
MPOCTEHIINX CITydasix OOBIKHOBEHHBIE TPOOH, JECITHUHBIE TPOOH.

CooTHOCHUTh TOYKY Ha  KOOpPJAMHATHOM  (YMCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIMM €M YHUCJIOM M U300pa)kaTh HATypaJbHbIC YMCJIa TOYKAMHU Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BoInonHATh  apu@MeTHdecKkue ACHCTBUS C HATypajJbHbIMU YHCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BBINIONHATE NPOBEPKY, NPUKUAKY PE3YyJIbTaTa BHIYUCICHUM.

OKpyrasTh HATypaJbHbIC YKCTIA.

Pemenue TeKCcTOBBIX 332124

PemaTte TekcTOBBIE 3a7auM apU(PMETUYECKHM CIOCOOOM H C TOMOIIbIO
OpPraHM30BaHHOI'O0 KOHEYHOT'0 nepedopa BCeX BOZMOKHBIX BAPUAHTOB.

Pemate 3amaum, copeprkauide 3aBUCHUMOCTH, CBS3BIBAIOUIUE BEJIMYMHBIL:
CKOPOCTb, BpEMsI, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUe 3alMCH, CXEMbl, TaOauIbl, OOO3HAUYEHHUs NpU
pelIeHnu 3a1ay.

[lonb30BaTbCd OCHOBHBIMM  €IWHULIAMHU HM3MEPEHUs: II€Hbl, MAacChl,
pacCTOSIHUSI, BPEMEHH, CKOPOCTH, BBIPaXKaTh OJIHM EJAMHMIIBI BEJIUYHMHBI 4Yepes3
IpyTHE.

W3BnekaTh, aHAIU3UPOBATH, OICHUBATH HMH(POPMAIIHMIO, MPEJACTaBICHHYIO B
TabnMile, Ha CTOJOYATOM JMarpamMme, HWHTEPIPETUPOBATh MPEACTABICHHbBIE
JAHHBIE, UCIIOJIB30BATh JAHHBIC MIPU PELLICHUH 3a]1a4.

Harasinnas reomerpust

[Tonb30BaTHCA TEOMETPUUECKUMH MOHATUSAMU: TOYKa, MpsiMast, OTPE30K, JIyd,
yroJji, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoaUTH TpUMEpPHl OOBEKTOB OKPYXKAIOLIETO MHpa, MMEIIMUX (Gopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcrnonb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C yrjaMu: BEpILIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIIMHA, CTOPOHA, IUArOHallb, C OKPYXHOCTBIO:
paauyc, AMameTp, UEHTP.

N300paxaTh W3y4YE€HHbIE T€OMETpUYECKHE (UTypbl Ha HEITUHOBAHHON U
KJIeTYaTol Oymare ¢ MOMOIIBIO LIUPKYJIS U JIMHEUKH.



HaxoauTe MIMHBI OTPE3KOB HENOCPEACTBEHHBIM M3MEPEHHEM C ITOMOUIBIO
JIMHEWUKHU, CTPOUTH OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTH OKPYXKHOCTH 3aJaHHOIO
paguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB IIPSIMOYTOJIBHUKA, KBaJapaTa Il UX
IIOCTPOEHMS, BBIYUCIICHUA IIJIOIIAAHA U IIEPUMETPA.

Beruncnsate mepuMeTp M IJIOWAAb KBajapara, MNPSIMOYTOJbHUKA, (UTYD,
COCTaBJICHHBIX M3 NPSIMOYTOJBHUKOB, B TOM 4Hcie GUTYp, M300paXEHHBIX Ha
KJIeT4aTo Oymare.

[lonp30BaTbCd OCHOBHBIMU METPUYECKUMM EIUHUIIAMU W3MEPEHMs [JIMHBI,
IUIOIAIN; BBIPAYKATh OJJHU €IMHULIBI BEJIMYUHBI YEpe3 IApYyTHUeE.

Pacno3naBaTe mapamenenumes, KyO, HCIOJb30BaTh TEPMHUHOJOTHIO:
BEpUIMHA, peOpo, IpaHb, U3MEPEHMs, HAXOAUTh H3MEPEHHs Mapajuielenunesna,
KyOa.

Bbruncnsate 00b€M KyOa, mapajuiesienumnena Mo 3aJaHHbIM H3MEpPEHHSIM,
M0JIb30BaThCS €AMHULIAMU U3MEPEHUS 00bEMA.

Pemare HecnoXHBIE 3aJa4yd HAa WM3MEPEHHE T'€OMETPUYECKUX BEIWYMH B
MIPAKTUYECKUX CUTYALHSIX.

K xoHmy oOyueHuss B 6 KJjacce OOYyYalONIMICA TMOJYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia ¥ BIYUCICHUSA

3HaTh WU NOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMA BUJAMH YHUCEN U
cnoco0aMy MX 3alHMCH, NEPEXOAUTH (€CIM 3TO BO3MOXKHO) OT OAHOW (HOPMBI
3aIlACH YUCIA K IPYTroi.

CpaBHUBaTh U yHOPSA0UYUBATH LIE€TbIe YHCIa, OOBIKHOBEHHBIE U JI€CATUYHbBIE
IpoOu, CpaBHUBATH YUCIIA OJTHOTO U PA3HBIX 3HAKOB.

BbInonHATh, coyeTass YCTHbIE WM NUCBMEHHbIE NPHUEMBI, apU(PMETUUYECKUE
JNEUCTBUA C HATypaJIbHBIMM M LEJIbIMH  YHCIIaMH, OOBIKHOBEHHBIMH U
JECTUUHBIMH JPOOSIMH, MOJIOKUTEIbHBIMUA U OTPUIATEIbHBIMU YU CIIAMHU.

BpluncnATh 3HA4YEHUSA YHCIOBBIX BBIPAXEHUW, BBINOJHATH IPUKUAKY H
OLICHKY pe3yJibTaTa BBIYMCICHUHN, BBINOJHATh MPEOOPA30OBAHUS YHUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apU(PMETHUECKUX JIEHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAWMHATHOW MNPSIMOM C COOTBETCTBYIOIIUM €M
YHUCIOM W H300pa)kaTh YHMCJIa TOYKAMU Ha KOOPJIMHATHOW MpsSMOM, HaXOAWUThH
MOJyJIb YHCJIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAHMHAT C KOOpAMHATAMU
3TON TOYKH.

OKpyryiaTh LieTble YHUCJIa U JECATHUYHBIE IPOOH, HAXOAWUTH MPHUOIMKEHUS
YHUCE.

YuciioBble 1 OyKBeHHbIE BbIPAKEHHA



[Tonnmate ¥ ynoTpeOasATh TEPMHUHBI, CBSI3aHHBIE C 3aMKCHIO CTENEHHU YMCIa,
HaXOJUTh KBaJpaT U KyO YHWCIA, BBIYUCISTH 3HAUEHHS UYMCIIOBBIX BBIPAXKEHUMH,
COJIEPIKAILNUX CTEIICHH.

[Tonp30BaThCA MPU3HAKAMM JIETMMOCTH, PACKIAbIBATh HATypaJbHbIE YHCIIA
Ha MIPOCTHIE MHOKHUTEIIH.

[Tonp30BaThCs MacITaboM, COCTABIISTh IPOMOPIIUU U OTHOIIICHHUS.

Hcnonb3oBaTh OyKBBI AJ11 0003HAUEHUS YHCEN IIPH 3aMHCH MAaTEMAaTHYECKHUX
BBIPKEHUH, COCTaBIATh OyKBEHHBIE BBIPAXKEHUA U (DOPMYIIbI, HAXOAUTH 3HAUCHUS
OYKBEHHBIX  BBIpD@KECHHH, OCYILECTBIAS HEOOXOJUMBbIE  TOJCTAHOBKU U
npeoOpa3oBaHuUs.

Haxoauts HeM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TeKCcTOBBIX 32124

Pemars MHOTO1IarOBbIE TEKCTOBBIE 33]]a4l apU(PMETUYECKUM CTIOCOOOM.

Pemate 3amaud, CBsI3aHHBIE C OTHOIIEHHEM, MPONOPLHOHAIBLHOCTHIO
BEJIMYUH, IPOLICHTaMH, pelIaTh TP OCHOBHBIE 33]a4ui Ha APOOU U MPOLIEHTHI.

Pemarte 3amaum, copepKalmue 3aBHUCHUMOCTH, CBSA3BIBAIOIIME BEIUYMHBL:
CKOPOCTb, BpeMs, paccTosiHue, 1LIEHa, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIBHOCTh, BpeMsA, O00BbEM pabOThl, HCHONB3YS apUPMETUUYECKUE
NEUCTBUSA, OLIEHKY, MPUKHUIKY, TOJIb30BaThCAd  E€AMHULIAMU  U3MEpPEHUs
COOTBETCTBYIOIIMNX BEJINYHUH.

CocTaBnaTb OyKBEHHbIE BHIPAKEHUS 110 YCIOBHIO 33Ia4H.

W3Bnekats uHbOpMaLMIO, MNPEACTABICHHYIO B TalJullax, Ha JUHEHHOM,
CTOJOYaTOW WM KPYroBOW Juarpammax, HHTEPHPETHUPOBATH MpPEICTaBICHHbIC
JAHHBIE, UCITOJIB30BATh JAHHBIE IIPU PEILICHUH 33/1a4.

[IpeacraBnsaTe UH(GOPMAIUIO C TOMOIIBIO TAOIUI, JJUHEHHOW U CTOJIOUATOM
auarpamm.

Harasinnas reomerpust

[IpuBoaNTH MpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHPA, HUMEKIUX (HOopMy
M3YYEHHBIX T€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300paxkath ¢ TIOMOIIBIO IUPKYJsI, JMHEHKH, TpPaHCIOPTHUpAa Ha
HEJIMHOBAaHHOM M KJeT4aTo Oymare MH3y4deHHbIE IUJIOCKHE T'€OMETPHUYECKHe
Gurypsl 1 KOHQUTYpaIMU, CAMMETPUYHBIE PUTYPBHI.

[Tonb30oBaTbCd  TEOMETPUUECKHMMH  TOHSTHSIMU:  PaBEHCTBO  (uryp,
CUMMETpPHS, HCIOJb30BATh TEPMHUHOJIOTHIO, CBSI3AHHYIO C CHUMMETPHER: OCh
CUMMETPHH, LICHTP CUMMETPUHU.

HaxonuTh BENMYMHBI YIJIOB M3MEPEHHEM C TOMOUIBI0 TPAHCIOPTHUPA,
CTPOUTH YIJIbl 3aJaHHOM BEJIMYMHBI, I0JIb30BATHCS MPH PELICHUN 3a7a4 IpayCHOM



MEpOH YTIJIOB, PAaCIIO3HABATh HA YEPTEKAX OCTPBIM, IPAMOU, Pa3BEPHYTHIM U TYIOU
YTJIBL.

Beuucnare JMHY JIOMaHOM, NHEPUMETP MHOTOYTOJBHHKA, I10JIb30BATHCA
€IUHULIAMU W3MEPEHHMs [UIMHBI, BBIPAKATH OJHU E€AWUHULBI WU3MEPEHMS JUIMHBI
4yepes ApyTHe.

Haxonute, ncnonb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY ABYMS
TOYKaMH, OT TOYKH J10 IPSIMOM, JUIMHY IIyTH HA KBaJpaTHOU CETKE.

Beruncnsate  1iomans  (GUryp, COCTaBICHHBIX M3 IPSIMOYTOJIbHUKOB,
UCIIONIb30BaTh  pa30MeHHe Ha NPSIMOYTOJbHUKHM, Ha paBHbIE  (QUTYDHI,
JNOCTPAauBAHWE JO NPSIMOYIOJIbHHKA, II0JIb30BAaThCS OCHOBHBIMHM E€IUHULAMU
U3MEPEHUs IUIOLAAN, BbIpAXKaTbh OJHU EIMHMIBI M3MEPEHUS IUIOLIAAU 4Yepes
IpyTHe.

Pacrio3HaBaTh Ha MOAENAX M M300paXXKEHHUSIX NUPaMHUAY, KOHYC, LIMIIMHID,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA, PeOPO, TpaHb, OCHOBAHUE, PA3BEPTKA.

N300paxaTh Ha Ki1eT4aToM Oymare npsMOYTOJIbHBIN Mapauieienumne.

Boruucnsate 00bEM IpsIMOYTOJIBHOTO Mapauieienunea, Kyoa, monb30BaTbes
OCHOBHBIMHU €IUHULIAMU U3MEPEHUS 00BEMA;

Pemate HECHOXKHBIE 3a7a4M HAa HAXOXKJICHUE T€OMETPUYECKHUX BEJIINYMH B
[IPAKTUYECKUX CUTyaLUsX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIIACC
KoanuecrBo yacos DJIeKTPOHHbIE
HaumMeHoBaHue pa3/1eJioB U TeM uugpoBbie
Ne i/ P Kontpoabnbie | IIpakTHuyeckue (tucpp )
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIC
padoTsbI padoThI
pecypchl
1 Harypanbnbie uncina. JleiicTBus ¢ 43 1 bubmuorexa [JOK
HaTypaJbHbIMU YUCIAMH https://m.edsoo.ru/7f4131ce
9 Harnsanas reomerpus. JInauu Ha 12 5 bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoteka [IOK
3 OfeikHOBeRHBIC APOOH 48 L https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 Harnsgnas reomerpus. MHOTOyrojisHUKN 10 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
5 38 1
flecaminiibie ApobH https://m.edsoo.ru/7f4131ce
5 Harnsnas reomerpus. Tena u purypsl B 9 1 bubnuoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
! TosTopere  0bobmerHe 10 2 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 5 4



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

6 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HanMeHoBaHMe pa3/ae/ioB U TeM uudpoBbie
Ne n/n P Konrpoannbie | IlpakTuyeckue (mupp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! BorHCaCHIA 1 MOCTPOCHHS. 20 . https://m.edsoo.ru/7f414736
bubmuorexa [JOK
2 i 5
JlelicTBUA CO CMEIIAHHBIMU YU CIIAMU 65 https://m.edsoo.ru/7f414736
bu6mmoteka [IOK
. 1 2
3 OTHOUICHHS 1 NIPOOpLIAH o https://m.edsoo.ru/7f414736
. bubmuorexa [JOK
4 . 39 3
JLSHCTBIS ¢ PALIHOHATBHEIMI HHCTAMIL https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
P .
> CHICHHE YPABHEHHH 16 2 https://m.edsoo.ru/7f414736
bu6mmorexa [IOK
K
6 COPANHATELHA HIOCKOCTH 1 ! ! https://m.edso0.ru/7f414736
7 [ToBTOpenue, 06061ICHNHE, 17 1 bu6mmoreka [IOK
cucTeMaTHu3alusg https://m.edso0.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 187 15 1



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

IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

5 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBEPSIeMOro .
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJabTara
1 Uucna 1 BEIYUCIICHHS
11 [loHnMaTh W NPaBWIBHO YNOTPEOJATH TEPMUHBL, CBS3aHHbBIE C
' HaTypaJIbHbIMH YMCJIaMU, OOBIKHOBEHHBIMU U IECATUYHBIMU JPOOSIMU
12 CpaBHMBaTh W YNOPAJOYMBATH HATypajbHbIE YHCIIA, CPaBHUBATh B
' MPOCTEHIINX CclTydasix OObIKHOBEHHBIE APOOHU, NECATUYHBIE IPOOU
CooTHOCUTh TOYKY Ha KOOPJAMHATHOW (YMCIIOBOM) mpsAMOM ¢
13 COOTBETCTBYIOLIMM €H YUCIIOM M HM300pa)kaTh HaTypajibHbIE YHCIIA
TOYKaMH Ha KOOPJAMHATHOM (YMCIIOBOI) IpsIMOI
14 BemonuaTe apudmMerndeckue OeiCTBUS ¢ HATYpaJbHBIMHU YUCIIaMU, C
. OOBIKHOBEHHBIMHU APOOSIMHU B IPOCTEUIINX CIydasx
15 BbInonHATE IpOBEPKY, MPUKUJIKY PE3YJIbTaTa BHIYUCICHUN
1.6 OKpyrisTh HaTypalbHbIE YNCIIA
2 Pemenne TekcTOBBIX 3a/1a4
”1 Pemate TekcToOBBIE 337Ul apU(PMETUYECKHM CITIOCOOOM U C TOMOLIBIO
' OpPraHM30BaHHOI'O KOHEYHOT0 Iepedopa BCeX BO3MOKHBIX BApHAHTOB
Pemate  3ajmaum,  conepikalmiyMe — 3aBHCHUMOCTH,  CBSI3bIBAIOILME
2.2 BEIMYMHBI. CKOPOCTb, BPEMs, PpAacCTOSHHE, II€HA, KOJHMYECTBO,
CTOUMOCTh
53 Hcnonb30BaTh KpaTKUE 3aMUCH, CXEMbl, TaOJIHIbI, 0003HAYEHUS TPH
' pelIeHny 3a1a4
ITonp30BaTbCcs OCHOBHBIMM €IMHULAMU HW3MEPEHMS: ILIEHBI, MAaCCHI,
24 paccTosiHUS, BPEMEHH, CKOPOCTH, BBIPA’KaTh OJIHU €IMHUIIbI BETMUNHBI
yepes JApyrue
”E W3Bnekars, aHaJIM3UPOBAaTh, OLICHUBAaTh UH(POPMAIIHIO,

NpeACTaBICHHYI0O B  Tabnmie, Ha  CTOJOYATOW  JIUarpamme,




HHTCPIPETUPOBATE IMPCACTABICHHBIC NJAHHBIC, HWCIIOJIb30BATh JAHHLIC

IIpU pCUICHUH 3ada4

3 Harmsinnas reomerpust
31 [Tonp30BaTbcsl TEOMETPUYECKHMMHU — MOHATHSAMH: TOYKA, IIpsiMas,
' OTPE30K, JIy4, YT0Jl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT
32 [IpuBoaNUTH TpUMEpPHl OOBEKTOB OKPY)KAIOLIETO MHpA, HMEIOIINX
' (opMy U3yUEHHBIX T€OMETPUIECKHUX (PHUTYD
Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIaMH: BEpIIMHA
3.3 CTOPOHA; C MHOTOYT'OJIFHUKAaMU: YTOJl, BEPIIMHA, CTOPOHA, INArOHab;
C OKPY>KHOCTBIO: PaJIHyC, IUAMETP, LIEHTP
34 N300pakaTh M3y4EeHHBIE T€OMETpHUECKUE (GUTYpPHI Ha HETMHOBAHHOU
' U KJISTYaTOH Oymare ¢ HOMOUIBIO IUPKYJIS U JINHEHKH
HaxomuTh UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C
3.5 MOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KH 3aAaHHOW JUIMHBI, CTPOUTH
OKPYXXHOCTB 33JIaHHOTO pajinyca
36 Hcronp30BaTh CBOWCTBA CTOPOH M YTJIOB MPSIMOYTOJIbHHKA, KBajpara
' JUTSL MIX TIOCTPOCHUSI, BBIYUCIICHUS TUIOIIAIN U TIEPUMETpPa
BbIuucnaTe mepuMeTp  IIIoIa s KBaapara, mpsiMoyroibHIKa, QUryp,
3.7 COCTaBJIEHHBIX U3 NPSIMOYIOJIBHUKOB, B TOM uucie (Quryp,
n300pakEHHBIX Ha KJIeTyaToil Oymare
38 [Tonp30BaTbcss OCHOBHBIMH METPHUECKMMH €IMHUIIAMU W3MEpPEHHUs
' JUIMHBI, TIJIOLIA]IU; BBIPAXKaTh OJTHU €JMHUILIbI BETMYUHBI Uepe3 Apyrue
Pacnio3naBath mapasuienenumes, KyO, MCIOJIb30BaTh TEPMUHOJIOTHUIO:
3.9 BeplIMHA, peOpo, TpaHb, M3MEPEHHs; HAXOAUTh H3MEpPEHHUs
napajuienenunena, kyoa
310 Beruncnsate 00béM  kyOa, mapamienenunena 10 3aJaHHBIM
' U3MEPEHUsIM, IOJIb30BAThCS €IUHUIIAMU U3MEPEHUs 00bEMa
311 Pemrate HecoKHBIE 33jauM HA N3MEPEHHE TEOMETPUIECKUX BEITUYNH
' B MIPAKTHYECKUX CUTYaIUsIX
6 KJIACC

Kon
NMpoBEPsAIEMOro

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus




pe3yJbTara

1 Yucia ¥ BEIYUCIIEHUS
3HaTh W TOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3TUYHBIMH BHJIAMH
11 YHCeN U CIIocO0aMU UX 3aIliCH, IEPEXOUTh (€CITH 3TO BO3MOXKHO) OT
OJTHOU (hOPMBI 3aITUCH YHCIIA K APYTOi
12 CpaBHUBaTh W YIOPSJAOYMBATH LEJIbIE YHCIA, OOBIKHOBCHHBIE U
' JIECATUYHBIC TPOOH, CPAaBHUBATH YKCIIA OJHOTO M Pa3HBIX 3HAKOB
BoimonHsaTe,  coueras  YCTHbIE M TNUCBMEHHBIE  NPUEMBI,
13 apudMeTUYECKHe JICHCTBUS C HATYPAIbHBIMA M IEJIBIMH YHCJIAMH,
' OOBIKHOBEHHBIMM W JICCATHYHBIMU APOOSMHU, IOJOKUTCILHBIMU H
OTPULIATEIILHBIMU YHUCTIAMHU
BbraucnsaTh 3HaUY€HUS YUCIOBBIX BBIPAXKEHUH, BBIONHATD PUKUIKY U
14 OIICHKY pe3yJbTaTa BBIYUCICHUN, BBINOJIHATh MPeoOpa3OBaAHUS
' YHCIIOBBIX BBIPQKCHHM Ha OCHOBE CBOWCTB apUPMETHICCKHX
NEUCTBUI
15 OkpyrisaTh 1[eJble  4Yucia U JIECATHYHBIE JpoOW, HAXOIUTh
' MPUOJIMKEHUS YHCEIT
COOTHOCUTH TOUKY Ha KOOPAMHATHOU MPSIMOM C COOTBETCTBYIOLIUM €M1
16 YHCIOM U U300pakaTh YHclia TOYKAMU HAa KOOPIMHATHOW MPSMOii,
HaxOJIUTh MOJYJb YUCIIA
17 COOTHOCUTh TOYKY B TIPSIMOYTOJIBHOM CHCTEME KOOPIWHAT C
' KOOPAWHATAMH 3TOU TOUKH
18 OxpyrnaTh Lenble 4YWCla ¢ JECITUYHBIE JIpoOU, HAXOAWUTh
' TPUOIIMKEHHS THCENT
2 YucnoBble 1 OyKBEHHBIC BBIPAKEHUS
[TonumMate ¥ ynoTpedysTh TEPMUHBI, CBA3aHHBIE C 3aMHUCHIO CTETICHU
2.1 qrclia, HAaXOIWUTh KBaJApaT M KyO 4YHWCIA, BBIYHCIATH 3HAYCHHS
YUCJIOBBIX BBIPAKEHUN, COIEPKAIINX CTETICHH
99 [Tonb3oBaTbcsl MpU3HAKAMU JIETMMOCTH, PACKIIAbIBaTh HATypaJbHbIC
' YHCJIa HAa TPOCThIE MHOKUTENH
2.3 [Tonb30BaThcs MacITaAOOM, COCTABIISTH MPOTIOPIIMU U OTHOIICHUS
Ucnonme3oBare OykBbI [UIsi  OOO3HAYEHHWS] 4YHUCENT TPH  3alHCH
24 MaTEeMaTUYECKUX BBIPAKECHHM, COCTABIATh OYKBEHHBIC BBIPAKCHHUS U
(bopMyIIBI, HAXOIUTh 3HAYEHUS OYKBEHHBIX BBIPAKCHUN
25 Haxonutb Hen3BECTHBII KOMIIOHEHT PaBEHCTBA
3 Pemienye TeKCTOBBIX 3a1a4




3.1

Pemarts MHOI'omaroBbI€ TEKCTOBBIC 3aJa4u apI/I(l)MeTI/I‘ICCKI/IM

CI10cooom

3.2

PemraTs 3aaa4yu, CBA3AHHBIC C OTHOMICHUEM, IIPOIMOPUHHMOHAIBHOCTBIO
BCJIIMYHMH, IMPOLCHTAMH, pC€IIaTh TpHW OCHOBHBLIC 3aJadu Ha ,Z[pO6I/I n

IIPOLIEHTBI

3.3

Pemare  3amaym, coxepiKalue — 3aBUCUMOCTH,  CBS3BIBAIOILIUE
BEIIMYUHBI: CKOPOCTb, BpEMsdA, pacCTOsHUE, LIEHY, KOJIHUYECTBO,
CTOMMOCTb, IIPOU3BOIUTENBHOCT, BpeMs, 00bEM pabOoThI, UCIONIb3YS
apu(MeTHUeCKue JCWCTBUS, OLEHKY, NPUKUIKY; TIOJb30BaThCS

CANMHUIaMU U3MCPCHUA COOTBECTCTBYIOIINX BCIIMYHNH

3.4

CocTaBIiaTh 6YKB6HHI>IG BBIPAXXCHUA 110 YCIIOBUIO 3a/1a4U

3.5

W3Bnekats nHbOpMaIuio, MpeCTaBICHHYIO B TA0INIIAX, HA IMHEHHOM,
cTon04yaroil  WiaM  KPYroBOM  JuarpaMmax, HMHTEpPIPETHPOBAThH

MNpEaACTaBJICHHLIC JaHHBIC, UCITI0JIb30BATh JAHHBIC IPXU PCHICHUHN 3aaa4

3.6

[IpeacrapnsaTe WHGOPMAMIO C TOMOIIBIO TaONHI], JUHECHHON W

CTOJI0YATOM JUarpaMm

Harnsanas reomMeTpus

41

[TpuBoauTh HpUMEPH OOBEKTOB OKPYXKAIOIIETO MHUPA, HUMEIOLINX
(GbopMy HM3yYEHHBIX T'€OMETPUYECKHX IJIOCKUX U MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX U CHMMETPUYHBIX (UTYD

4.2

N300pakaTh ¢ MOMOIIBIO IMPKYJSA, JUHEHKH, TPaHCHOpPTHpa Ha
HETMHOBAaHHOW W KJIeTyaTol  Oymare  HM3y4yeHHBbIE  IIJIOCKHE

reomMeTpuueckue (pUrypbl 1 KOHQUIypaluu, CHMMETPUYHBIE (PUTYDBI

4.3

[Tonp30BaTbcs TeOMETPUYECKMMU MOHSITUSIMHM: PaBEHCTBO  (uryp,
CUMMETpPHsI;  HUCIHOJB30BaTh  TEPMHUHOJIOTHIO, CBSI3aHHYI0  C

CUMMETpHUEN: OCh CUMMETPHUH, LIEHTP CHMMETPHUH

4.4

Haxonuth BeIMYMHBI YTJIOB U3MEPEHUEM C MOMOIIBIO TPAaHCIOPTHUPA,
CTPOUTH YIJIbI SaHaHHOﬁ BCJIIMYMHBI, IIOJIB30BATHCA IIpU PCIICHUN
3a7a4 TPaJlyCHOM MEpOil YIJIoB, paclo3HaBaTh Ha YEPTEkKaxX OCTPHIi,

IIPSAMOM, pa3BEPHYTHIM U TYIIOU YIIbI

4.5

BreramciaTs JUIMHY  JIOMaHOWM, TIepUMETP MHOT'OYTOJIbHUKA,
MOJIb30BaThCAd  €IMHUIIAMH WU3MEPEHUS] UIMHBI, BBIPAXKATH OJIHU

CAVMHUIBI UBMCPCHUA NJIMHBI UYCPEC3 APYTrUc

4.6

Haxonuts, HCTIONB3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JBYMsI TOYKaMH, OT TOYKHU J0O IPSIMOM, JUIMHY IYyTH HAa KBaJApPaTHOU

CCTKC

4.7

Bbrancnsate miomans (Uryp, COCTaBICHHBIX M3 MPSIMOYTOJIBHUKOB,




UCIOJIb30BaTh pa30HeHre Ha MPSMOYTOJIbHUKH, Ha paBHbIE (UTYPHI,
JIOCTpauBaHUE JI0 NPSIMOYTOJbHUKA, TIOJb30BATHCSI OCHOBHBIMU
CAMHUIIAMU W3MEPEHMsS IUIOLIAAM, BBIPAXaTh OJHU  EIUHUIIBI

M3MEpEHUS IUTOMIAAHN Yepe3 Ipyrue

Pacnio3naBath Ha MOJENSIX U U300pPAKEHHUSIX MUPAMUIY, KOHYC,

4.8 IWIMHAP, UCIOIb30BAaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo, TpaHb,
OCHOBaHHE, pa3BEPTKA
4.9 N300paxath Ha KJIeTYaTON Oymare mpsiMOYTOJIbHBIN MapajuIesIeIUIIe]]
410 Bbraucnare  00bEM  MPSAMOYTOJILHOTO — Tapajvlelienuresna, Kyoa,
' M0JIb30BAThCSl OCHOBHBIMHU €IMHUIIAMU H3MEPEHHsI 00bEMa
411 Pemath HecnoXHBIE 3alaud  HAa HAXOXKICHUE TI'E€OMETPHUYCCKHX

BCJIMYHMH B I[TPAKTHUYCCKUX CUTYyaALIUAX




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

5 KUIACC
Kon IIpoBepsiemMblii 3/1eMEHT cOAePKAHUSA
1 HarypasibHble yncia 1 Hyllb
11 HatypansHoe umcno. Psx martypanpabix umcen. Yucmo 0. M3o0paxenue
' HaTypaJIbHbIX YHCEJ TOUKaMH Ha KOOPAMHATHOM (UMCI0BOM) PSAMOM
12 [To3unmonHas cucrema cumciaeHus. Pumckas Hymepanusa. [lecatuunas
' CUCTEMA CUUCIICHUS
13 CpaBHeHuE HaTypalbHBIX YUCEN, CPABHEHUE HATYpPAJbHBIX YUCEN C HYJIEM.
' OxpyrieHne HaTypajlbHbIX YUCEI
CrnoxeHue, BblYUTaHUE, YMHOKEHHE U JeJICHHE HaTypallbHbIX uncell. CBONCTBO
14 HyJIsl TpU CIIOKEHUM, CBOICTBa HYyJIS M €AMHUIBl [PU YMHOXXEHUHU.
' [lepemecTuTeNlbHOE U COUYETATENILHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHUS, paclpeeTUTeIbHOE CBOUCTBO (3aKOH) YMHOXKCHHUS
L5 Hcnonb3oBanue OykB a5 0003HAYEHHS HEM3BECTHOTO KOMITIOHEHTA U 3aIlUCH
. CBOWCTB apH(PMETHUECKUX NEHCTBUNA
Jenurenun W KpaTHbIE 4YMCla, pa3loXeHUe Ha MHOxuTenu. [Ipocteie n
1.6 cocraBHble umcina. [lpw3nakm menumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 Crenenp C HaTypaJbHBIM IIOKa3aTeleM. 3aluCh YUCIA B BUAE CYMMBI
' pa3psIHbIX ClIaraéMbIX
YucinoBoe BbIpakeHHE. BplunciaeHHWE 3HAYEHHWNM YHCIOBBIX BBIPAKECHMUI,
18 NOPSOK BBINONHEHUA JeicTBUil. Vcrosnb3oBaHME TMIPU  BBIYMCIIEHUSAX
' MEPEMECTUTEIBHOIO M COYETaTEeIbHOTO CBOMCTB (3aKOHOB) CJIOXEHUS H
YMHOXEHHUS, paclpeAeIuTENbHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBnerne o npoOu Kak crmocoOe 3amuch  YacTH  BEITUYUHBI.
OObIkHOBEHHBIE 1poOH. [IpaBuiibHBIE M HEempaBWiIbHBIE ApooH. CMelaHHas
2.1 Ipo0Ob, MpeAcTaBIeHUE CMEIIaHHOW IpoOH B BUAE HENpPaBWJIBHON ApoOU U

BBIJICTICHHUE IIEJION YacTH 4YWciIa U3 HENpaBWIbHOW Jpodu. M3o0pakeHue

npoOeit TouKaMu Ha YUCIOBOW IPAMOM




OcHoBHOe cBo#cTBO apobu. Cokpamenue npoOeit. [IpuBenenue npodu K

22 HOBOMY 3HaMeHaTtelo. CpaBHEHUE qpooOeit
23 CrnoxeHue 1 BeIYUTaHUE Jpo0Oei. YMHOXKEHUE U JIeleHne 1poOei, B3auMHO-
' obpatHbie npobu. HaxokeHrne 4acTH mesioro 1 Ieoro Mo ero 4acTu
Hecsatuunas 3anuchk apoOei. IlpencraBieHue NecATUYHOW IpoOU B BHJIE
24 00bIKHOBEHHOM. M300pakeHUE AECITHYHBIX APOOCH TOYKaMHM Ha YHUCIOBOM
npsimoii. CpaBHEHHE JIECATUYHBIX ApoOei
’t Apudmerndeckue JACHCTBHS C JACCATHUHBIMUA JapoOsimu.  OKpyrieHue
' JECATUYHBIX Opo0eit
3 Perniennie TEKCTOBBIX 3a71a4
3.1 Pemienne TekcToBBIX 3a7a4 apu(METUUECKUM CIIOCOOOM
22 Pemenue norumdeckux 3amad. Pemenue 3amau mepeObOpoM BceX BO3MOXKHBIX
' BapuaHTOB. lcnonb3oBanue npu perieHuu 3a1a4 TabJIUIl U CXEM
Pemenne 3amau, coaepkamux 3aBUCHMOCTH, CBS3BIBAIONINE BEITMYHHBI:
23 CKOPOCTb, BpEMs, DPAacCTOSHUE, ILIEHY, KOJIHMYECTBO, CTOMMOCTh. EmaMHHUIIBI
' MU3MEPEHHs: MacChl, 00BEMA, IIEHBI, PACCTOSIHUS, BpEMEHH, CKOpocTh. CBs3h
MEXIYy €AMHUIIAMU U3MEPEHUSI KaXKI0W BEJTMUYUHBI
34 Pemienne ocHOBHBIX 3a/1a4 Ha IPOOH
35 [IpencraBieHue JaHHBIX B BUJE TaOJHII, CTOIOYATHIX IUATPaMM
4 Harnsannas reomerpust
Harnsaueie npencrasienus o purypax Ha MiIOCKOCTH: TOUKA, IIpsiMasi, OTPE30K,
4.1 Jqy4, yroiy, JOMaHas, MHOTOYI'OJIbHUK, OKPYXHOCTb, Kpyr. Yroi. Ilpsmoi,
OCTPBIN, TYIION U pa3BEPHYTHIN YIIbI
JnuHa oTpeska, METpUUECKHUE eIUHUIIBI JUTUHBL. J[JTMHA TOMaHOMi, TEpUMETP
4.2 MHOTOYrojbHUKa. M3MepeHMe W TMOCTPOEHHE YIJIOB C  MOMOUIBIO
TpaHCIIOPTHUPA
43 Harmsinaele mpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHHK,
' MPSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIBHUK; O PaBEHCTBE (pUryp
N3o6paxkenue ¢uryp, B ToM uucie Ha kierdatoi Oymare. I[loctpoenwme
a4 KOHpUrypauuid M3 dYacTel NpsMOH, OKPYKHOCTM Ha HEIMHOBAaHHOW U
' kieryaTo  Oymare. Vcmonmb3oBaHWE  CBOWCTB  CTOPOH W YIJIOB
MPSIMOYTOJIbHHUKA, KBaJ[paTa
45 [Inomaas NOpAMOYrobHUKA W  MHOTOYTOJBHUKOB, COCTaBJIEHHBIX U3

NPsIMOYTOJIBHUKOB, B TOM 4YHclie (QUryp, H300pak€HHBIX Ha KIET4aToOH




Oymare. EquHUITBI H3MEPEHHMS TUIOIIA TN

Harnsgnelie npeactaBiaeHus: 0 MPOCTPAHCTBEHHBIX (DUTypax: MPSIMOYTOIbHBIH

napajjienenunen, Ky0, MHOTOTpaHHUKH. M300pakeHHe MpOCTEHIINX

4.6 MHOTOTrpaHHHUKOB. Pa3BépTku kyOa u mapasuienenunena. Cosznanue mojenei
MHOTOTPAaHHUKOB (M3 OyMarw, TIPOBOJIOKM, IUIACTUIMHA U  JPYTUX
MaTepHasoB)

A7 O0bEéM mpsSAMOYroJLHOTO Mapaienenunena, Kyda. EnuHunbel u3aMepeHus

' 00béMa
6 KJIACC
Kon IIpoBepsieMblii 371eMeHT COAePKAHMS
1 HarypanpHble uncna
ApudmeTndeckne JCUCTBUS C MHOTO3HAYHBIMU HATYypPAIbHBIMH YHCIIAMHU.
UucnoBble BBIpOKEHUS, MOPSAIOK JEWCTBUN, HCHOJIB30BaHUE CKOOOK.

11 Hcnonp30BaHne NMpu BBHIYUCICHUSIX MEPEMECTUTEIBHOTO U COYETAaTEIbHOIO
CBOMCTB CIIO)KEHUSI W YMHOXEHHUA, paCIpeAesIUTeIbHOIO  CBOWCTBA
YMHOKEHUS

1.2 OxkpyrieHre HaTypaJbHbBIX YUCET

13 JlenuTenu U KpaTHbIE YUCNa, HAHOONBIIUN OOIIMIA JeNUTeNb U HaNMEHBIIIee

' ob1iee kpaTHoe. J[enuMocTh CyMMBI M TPOU3BECHHUS
14 Jlenenue ¢ octaTkoM
2 Hpobu
21 OObIKHOBEHHAs! J1po0b, OCHOBHOE CBOMCTBO JpOOM, COKpalleHHe ApOoOeH.
' CpaBHeHUE U yIIOpsI0UMBaHKE APOOEH
99 Pemenue 3amau Ha HaxOXXJIEHHE YAaCTH OT LEJIOT0 M LEJIOro MO €ro YacTH.
' JlpoOHOe yucIio Kak pe3yabTaT JeIeHUs
23 [IpencraBnenne necATUYHONH ApoOU B BHJAE OOBIKHOBEHHOW IpoOH W
' BO3MOXXHOCTb MPEACTABIECHUSI OOBIKHOBEHHOM IPOOH B BUJIE IECATHYHON
Jlecatuunple OpoOM W MeTpHuecKass cucrtema wmep. ApudmeTnueckue

2.4 JEUCTBUST W YHCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH M JIECATHYHBIMU
TpoOsIMHU

25 OtHomenue. JleneHue B JaHHOM OTHOLICHMH. Macmrtad, HpOMOPIHsL.

[Ipumenenue nponopuuii Npy pelieHur 3a1ad




IlousTue IIpOLCHTA. Brranciaenue IpOUCHTA OT BEJIMUYWHBI U BEJIMYUHEI 110 eé

2.6 IIPOLIEHTY. BhIpakeHue nNpoLeHToB AeCATUUHBIMU Apo0smu. Pemienue 3anau
Ha MPOLEHTHI. BoIpaxkeHne OTHOLIEHH BEIMYHMH B IPOLIEHTaX
3 [TonoxutenbHbIE U OTPULIATEIbHBIE YHCIIA
[TonoxutensHble U oTpULaTeNbHbIe uncia. Llensie yncna. Moaynp ducna,
3.1 reoMeTpuuecKasl MHTeprpeTanus Monyis uducna. M3o0paxeHue uucen Ha
KOOpJAMHATHOH NpsiMoil. Yucnoble mpoMexyTku. CpaBHEHUE YUCEN
32 Apudmerndyeckue JCUCTBHA C TOJOXKUTEIBHBIMA W OTPHLATEIbHBIMU
' YHUCITaMHU
[IpsimoyronibHas cucTeMa KOOpJUHAT Ha IIocKocTU. KoopauHaTel TOUKU Ha
3.3 IUIOCKOCTH, aOcumcca u opaumHara. lloctpoenwe Touek W ¢uryp Ha
KOOPAMHATHOH IIOCKOCTH
4 BykBeHHBIE BBIpOKECHUS
[Ipumenenne OykB Ui  3allUCH  MATEMaTHYECKMX  BBIPAKEHUH U
11 npenioxenuii.  CBoiicTBa  apudmernueckux  AeiicTBuil. bykBeHHBIE
' BBIPQ)KCHUSI M YHCIIOBBIC MOJICTAHOBKU. ByKBEeHHBIE paBEHCTBA, HAXOXKICHHUE
HEM3BECTHOTO KOMITOHEHTA
42 ®opmynel, GopMysibl epuMeTpa U IUIOIIAAM HPSIMOYTOJIbHUKA, KBajpaTa,
' 00bEMa napajuienenunesa u Kkyoa
5 Penrenre TeKCTOBBIX 3a1a4
5.1 Perienune TeKCTOBBIX 33124 apU(PMETHIECKUM CIIOCOOOM
£ Pemenue norumdeckux 3amad. Pemenue 3amau mepeOopoM BCeX BO3MOMXKHBIX
' BapUaHTOB
Pemenue 3amau, copepikKalMX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEIUYHHBIL:
CKOpOCTh,  BpeMs,  pacCTOSHWE, I[I€Ha, KOJWYECTBO, CTOUMOCTH,
5.3 MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThl. ENMUHUIIBI H3MEepEeHHsl: MacCHhl,
CTOMMOCTH, PACCTOSHUS, BPEMEHH, CKOpPOCTH. CBs3pb MEXIy €IMHHIIAMH
M3MEPEHUs KaKJ0U BETMUMHbI
c4 Pemenne 3ajmauy, CBSI3aHHBIX C OTHOIIEHHMEM, MPONOPLHOHATBHOCTHIO
' BEJIMYMH, IPOLIEHTAMH; PELIEHHE OCHOBHBIX 33/1a4 Ha JIpOOU U MPOLEHTHI
- OneHka M TpPUKUIKA, OKpyrieHue pesynbrata. CocraBieHHe OyKBEHHBIX
' BBIP)XEHUI! 110 YCIIOBUIO 33/1a4H.
56 [IpencraBnenue NaHHBIX C MOMOILIBIO TaOmuI U auarpamm. CronOvarbie

auarpaMMsl. YTeHHe KpyTroBbIX JHarpaMM




Harnsannas reomerpust

Touka, mpsMas, OTPE30K, Jy4, Yroj, JIOMaHas, MHOTOYIOJbHUK,

ol YeThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3aumHoe pacrnosiokeHHe IBYX NPAMBIX Ha IUIOCKOCTH, NapajljielibHbIe
' IpsIMbIE, IEPIECHAUKYIISIPHBIE MIPSIMbIE
6.3 W3mepenue paccrosiHUil: Mexay ABYMsl TOYKAMH, OT TOYKH JO MPSMOH,
' JUIMHA MaplIpyTa Ha KBaJIpaTHOMN CETKe
6.4 W3mepenue u nocTpoeHHe yriloB ¢ OMOILBIO TPAHCIIOPTHPA
65 Buaesl TpeyroiabHHMKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIBHBIN, TYIOYTOJIbHBIM,
' paBHOOEPEHHBIN, PABHOCTOPOHHUI
66 UYersipéxyronpHuK. [IpsMOyronbHUK, KBajpaT: HCHOJIB30BAHHWE CBOWCTB
' CTOPOH, YIJIOB, TUaroHase
N300paxxenne reomeTpuueckux (GUIryp Ha HEJIMHOBaHHOW Oymare c
6.7 UCTOJb30BAHUEM  LUPKYJs,  JIMHEHKW,  YrOJbHUKA,  TPAHCIOPTHUPA.
[Toctpoenus Ha kieTyaToi Oymare
6.8 [TepumeTp MHOTOYTOJIbHHUKA
69 [TonsTre nuomaau GUrypsl, €QUHULBI H3MepeHus miomanu. [IpubmmkénHoe
' M3MepeHue MIomaau Guryp, B TOM YUCIiIe Ha KBAaJAPaTHOM ceTke
6.10 [TpubnmxEHHOE N3MEpEeHNe UTMHBI OKPY>KHOCTH, TUIOIIAIN Kpyra
6.11 Cummerpusi:  LeHTpanbHas, oceBas U  3epkanbHas.  [loctpoeHue
' CUMMETPUYHBIX (pUryp
Harnsgaele IIPEICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajuiefnenunes, Kyo, npusMa, nupamuaa, KOHyC, HWIMHIp, Map U cdepa.
6.19 W300paxkxeHne  mpocTpaHCTBeHHbIX  ¢uryp.  Ilpumepsl  pa3BEpTok
' MHOTOTPAHHUKOB, HWIMHAPA Hu KOHYcA. Co3nanune MoJielIenl
MPOCTPAHCTBEHHBIX (uryp (M3 Oymaru, MpOBOJIOKH, IUIACTHINHA U JIPYTUX
MaTepHaJIoB)
6.13 [Tonstne 00béMa, enuHUIEI W3MEpeHUs 00BEMA. OOBEM MPSIMOYTOILHOTO

napajuiesenumnesna, Kyoa
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