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MNOACHUTEJBHASA 3AIINCKA

[IpuopuTeTHBIMU 1EIIMU O0yYEHHSI MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

e TMpPOJODKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHSTUH
(unciio, BenWYMHA, TeoMeTpuueckas (Qurypa), oOecrneunBaromux
MPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTh MaTeMaTHYEeCKOro 0Opa3OBaHMS
00yJaroImxcs;

e pa3BUTHUE WHTEJJIEKTYaJIbHbIX M TBOPYECKUX  CIOCOOHOCTEH
oOy4JarommMxcs, IMO3HaBaTEJIbHOM  aKTUBHOCTH, HCCIEAO0BATEIIbCKUX
YMEHHUI, HHTEpECca K U3yUYCHHIO MATEMaTUKH;

e TMOABEACHUE O0YYAIOIIMUXCS HA JTOCTYIMHOM JUIsl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPYKAIOILIETO MUPA;

e (opmupoBanne (yHKIMOHAIBHOM  MaTEMaTUYECKOM  TPAMOTHOCTH:
YMEHUS pPaclo3HaBaTh MaTeMaTHUYECKUE OOBEKTHI B peabHBIX KU3HEHHBIX
CUTyallusX, NPUMEHATh OCBOEHHBIE YMEHHS [JIl PELICHHS MPaAKTUKO-
OPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH MOJIYYECHHBIE PE3YIbTAThI U
OIICHUBATh UX Ha COOTBETCTBUE MPAKTUUYECKON CUTYaIIUHU.

OcCHOBHbIE JMHUM COAEpKaHUS Kypca MaremMaTuku B 5—6 kiaccax —
apuMeTHdyecKkas ¢ TeOMETpPHYEcKas, KOTOpbIe pa3BUBAIOTCA MapalijIeNIbHO,
KaXXJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIPYroM, a B TECHOM KOHTaKT€ M B3aUMOACHCTBHM. Takxke B Kypce MaTEMaTHKH
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMU ajareOpbl U OMUCATEIbHON CTaTUCTUKH.

N3yuyenue apudmMeTnueckoro mMaTepralia HAUMHAETCS CO CUCTEMaTH3alUuUd |
pPa3BUTHS 3HAHHWI O HATYPAJIbHBIX YMCIIAX, MOJIYYEHHBIX HA YPOBHE HAYAJIBHOTO
oOmrero oOpazoBanus. [Ipu 3TOM COBEpIIIEHCTBOBAHNE BHIUYMCIUTEILHON TEXHUKHU
U (OpMHUPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUM COYETAETCS C Pa3BUTHEM
BBIYUCIUTEILHON KYJBTYPhI, B YaCTHOCTH C OOyYE€HHEM MPOCTEHIIUM MHpUEMaM
NPUKUIKA U OLIEHKH PE3yJbTaTOB BbIUMCICHHUN. M3yueHHe HaTypaJbHBIX UYHCE
NpoJoKaeTca B 6 Kilacce 3HAKOMCTBOM C HayaJlbHBIMU MOHSTUSIMA TEOPUU
JETUMOCTH.

Hauano wm3ydeHHsi OOBIKHOBEHHBIX M JIECATHUYHBIX JIPOOEH OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Talm B OCBOEHUM JpOo0eil, KOraa MpOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMHU WJICSIMU, TIOHATUAMH TeMBI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
npoOelt B MOJHOM O0BEME MPEAIIECTBYET WM3YYCHUIO JCCITHYHBIX APOOEH, 4TO
1EJIeCO00pa3HO € TOYKU 3PEHUsl JIOTMKW M3JI0KEHUS YHUCIOBOM JIMHUHU, KOTIA
npaBuia JCUCTBUH € JIECATHUYHBIMU JpOOSIMA MOXKHO OOOCHOBATh YyXKe
W3BECTHBIMH QJITOPUTMAMH BBITIOJIHCHUS JACUCTBUN ¢ OOBIKHOBEHHBIMH JIPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMHU JPOOSMHU PACHTUPUT BO3ZMOXXHOCTH JJISI TIOHUMAHUS



00y4aIOIUMUCS MPUKIIAJTHOTO MPUMEHEHHUSI HOBOM 3alycH NIPU U3YYECHUU JAPYTUX
IPEIMETOB U MPU MPAKTUYECKOM HCIoib3oBaHuu. K 6 Kiaccy OTHECEH BTOpOM
3Tall B HU3YYCHHHM JpoOeil, Te MPOUCXOAUT COBEPIICHCTBOBAHHE HABHIKOB
CpaBHEHHs U TpeoOpa3oBaHusl JApoOeH, OCBOEHHE HOBBIX BBIUMCIMTEIbHBIX
QITOPUTMOB, OTTAYMBAaHUE TEXHUKM BBIYMCICHUM, B TOM YMHCIIE 3HAYCHUU
BBIPXEHUM, COIepPKAIUX U OOBIKHOBEHHBIC, U IECATUYHBIE JPOOH, YCTAHOBJICHHE
CBSI3€M MEXAy HUMH, pACCMOTPEHHE MPUEMOB pEeIIeHU 3a/1a4 Ha Ipoou. B Hauane
6 KJ1acca MpOUCXOAUT 3HAKOMCTBO C TIOHSITHEM IPOLIEHTA.

OCOOEHHOCTBIO H3YYEHHsI IMOJIOKUTEIBHBIX W OTPULATENIBHBIX YHCEN
ABJIIETCSI TO, YTO OHM TAK)KE€ MOTYT PacCMaTpUBaThCs B HECKOJBKO 3TanoB. B 6
Kjlacce B Hauaje u3ydyeHus Tembl «llojokuTenbHble U OTPULATEIbHBIE YHCIIA»
BbIIeNIsIeTCa moAaTeMa «llemple umcna», B pamMKax KOTOPOM 3HAKOMCTBO C
OTpULATEIBHBIMM  YMCIAMH M JCUCTBUAMH C  IOJIOXKUTEIBHBIMA U
OTPULIATEIBHBIMU YHCIAMH MPOUCXOJUT HA OCHOBE COJEPKATEIBHOIO IOJIXO0JA.
OT0 MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYHAIOIINXCS MPAKTHYECKU
CO BCEMU OCHOBHBIMHU MOHATHUSMHU TEMBI, B TOM YHCJIE€ U C PABUJIAMU 3HAKOB IIPH
BBINIOJIHEHUH apu(PMEeTHUEeCKUX AelcTBUMl. M3ydyeHue palnroHadbHBIX 4YMCEN Ha
ATOM He 3aKOHYMTCS, a Oy/eT MPOAOKEHO B Kypce ajredpsl 7 Kiacca.

[Tpu oOy4yeHHM pelIeHHIO TEKCTOBBIX 3a/Jay B 5—0 KilaccaxX HCIOJIb3YIOTCS
apupmeTnyeckue npuémsl pemieHust. [Ipu orpaboTKe BEIYUCIUTENBHBIX HABBIKOB B
5—6 KJaccax paccMaTpUBAIOTCS TEKCTOBBIE 3aJaud CIEAYIOIIMX BUAOB: 33Ja4d Ha
JBUKEHHE, Ha YacTH, Ha IOKYIKH, Ha paboTy M MPOU3BOJUTEILHOCTb, Ha
IPOLEHTHI, HA OTHOIIEHUS U nponopiuu. OOyyaromuecs: 3HaKOMSITCs ¢ TpuéMamMu
pelieHuss 3ajay nepebopoM BO3MOXKHBIX BapuUaHTOB, Yydarcs paboTaTth cC
uH(popmaluen, NpeacTaBIeHHON B (hopMe TaOIUIL] WIIA JUATPAMM.

B mporpamme yueOHoro Kkypca «MaremaTuka»  NIpeIyCMOTPEHO
dbopMupoBaHHE MPOMNEACBTUUECKUX alreOpandeckux mpenacraBieHuil. bykBa kax
CUMBOJI HEKOTOPOIO 4YHCia B 3aBHCHMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa
BBOJIUTCSI MOCTENEHHO. ByKBeHHas CHMBOJIMKA IIMPOKO HCHOJB3YETCA MPEkKIe
BCErO JUIsl 3alKMCH OOIIMX YTBEPKACHUM U MpeioxkeHud, GopMyll, B HACTHOCTH
JUTSl BBIYMCTIEHUSI TEOMETPUUYECKUX BEJIUYMH, B KAUECTBE «3aMECTUTEISH YUCIA.

B nporpamme ydeOHoro kypca «MartemaTtuka» NpeACTaBleHA HarjsaHas
reOMeTpus, HallpaBJICHHAs Ha  pa3BUTHE o0pa3Horo MBIIIEHUS,
IPOCTPAHCTBEHHOT'O BOOOPaXKEHMSI, N300PA3UTENBHBIX YMEHUNA. DTO Ba)KHBIN 3Tan
B M3YyYECHHH T€OMETPHM, KOTOPBIM OCYIIECTBIISIETCS HA HAIJISIHO-IIPAKTUYECKOM
YpOBHE, OMHMPAETCS Ha HATJIAIHO-00pa3HOE MBIIUICHHE O0ydaromuxcs. bobmias
pOJIb  OTBOAMTCS  NPAKTUYECKOM  JEATEIbHOCTH, OIBITY, SKCIEPHUMEHTY,
MozearpoBanuto. O0yyaronirecs: 3HaKOMATCS C T€OMETpUYECKUMHU (purypamu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C MX IMPOCTEHIIMMHM KOHPUIYypALMSIMH, ydaTcs



u300pakaTb MX HAa HEJIMHOBAHHOM M KIeT4aTtoil Oymare, paccMaTpHBAIOT HX
IIPOCTENIINE CBOWCTBA. B mponecce u3ydeHWs HarJsIIHOW T€OMETPUM 3HAHMA,
MOJlydYeHHBIE OOYYaIOIIMMUCA Ha YPOBHE Ha4yaJbHOTO OOIIEro o0pa3oBaHuA,
CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yuyeOHOMYy IJIaHy B 5—6 KilaccaXx M3y4daeTcss MHTETPUPOBAHHBIN
npeaMer «MaTemaTHKa», KOTOpBIM BKIIOYaeT apuMeTudecKkuil maTtepuan u
HATJISAHYI0O TEOMETPUIO, a TaKXKe IMPOIEAeBTHUECKUE CBEACHUS U3 anreOpsl,
AJIEMEHTBI JIOTUKH U HayaJla ONMCATENbHOW CTaTUCTUKH.

Ha wn3ydenue yuebHoro kypca «Maremaruka» otBoautcsi 340 yacoB: B 5
kiacce — 170 gacoB (5 wacoB B Hepeno), B 6 kimacce — 170 yacoB (5 yacoB B
HEJICITIO).

COJEPXAHUE OBYUEHUA

S KVIACC

HarypajbHble 4ncia ¥ HYJIb

Hatypansnoe uucno. Psg nHarypanbnbix uucen. Yucno 0. MzoOpaxeHue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJUHATHOU (YMUCIIOBOM) TIPSIMOIA.

[lo3unmonHass cucrteMa cuMcieHus. Pumckas HyMmepanuss Kak HpHUMED
HEIO3ULMOHHOM CUCTEMBI CUUCIIeHUs. [JecaTuuHas cucreMa CUUCIICHMUS.

CpaBHEeHUE HATypaJbHBIX YUCEJ, CPABHEHUE HATYPAJIbHBIX YUCET C HYJEM.
Crnioco6b1 cpaBHeHUs1. OKpyTieHNE HATypaIbHBIX YUCEIL.

CroeHne HaTypaJIbHBIX YKMCEN, CBOWCTBO HYJS MPH CI0KEHUU. Bpruntanue
KaK JeiicTBUE, 0OpaTHOE CIOKEHHIO. Y MHOKEHHE HAaTypaJIbHbIX YMCENl, CBOMCTBA
HyJId W €IUHWIBI TpU yMHOXKEHWHW. JlemeHume kak jeicTBue, oOpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI IeMCTBUM, CBA3b MEXAy HUMU. [IpoBepka pesynbprara
apumernyeckoro naeiictusa. IlepeMecTuTenbHOe M CcouyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXEHUS M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKECHUS.

Hcnonp3oBanue OykB aiisi 0003HAYCHHsI HEU3BECTHOIO KOMIIOHEHTA U 3aIlUCH
CBOMCTB apu(METUUECKUX JTCUCTBUH.

JlenuTenn W KpaTHbIE YHCIA, PA3JOKEHUE Ha MHOXUTenu. l[Ipocteie u
coctaBHble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

CreneHb ¢ HaTypaJbHBIM TOKa3aTelIeM. 3aluCh 4YUCIa B BUJIE CYMMBbI
pa3psAIHBIX CIaraeMblX.

YucnoBoe Bplpak€HHE. BpIlUMCIEHHME 3HAYEHWM YHCIIOBBIX BBIPAXKECHUM,
MOPSIAOK  BBIMIOJHEHUs  JeWCTBUU.  Mcmonp30BaHME  MPU  BBIYMCIIEHUAX
NEPEMECTUTENBHOTO W COYETATEIBHOTO CBOWCTB (3aKOHOB) CJIOXEHUS U
YMHOEHHSI, paCIPEIEIUTEIBHOIO CBOMCTBA YMHOXKEHHSI.

Jpoon



[IpencraBiaenne o Jpobu Kak crmoco0e 3amuch  YacTh — BEJIHYMHBL
OObikHOBEHHBIE ApoOH. IIpaBuibHBIE W HempaBuibHbIE ApoOH. CMelraHHas
npoOb, TpencTaBICHHE CMENIAaHHOW JApoOM B BHUAE HEMPABHIBHON 1IpoOH U
BbIJIEJICHUE 1I€JION YacTU 4Yucia U3 HENpaBWIbHOU Jpobu. M3o00paxenue npobeit
TOYKAMM Ha YUCJIOBOM npsiMoil. OCHOBHOE CBOWCTBO ApoOu. CokpalieHue ApooeH.
[IpuBenenue aApodu Kk HOBoMY 3HaMeHaTeno. CpaBHEHUE TPOOEi.

CrnoxxeHue U BbIYUTaHHE IpoOeil. YMHOXeHUE U AelieHue aApoOei, B3auMHO
oOpatHble pobu. HaxoxxaeHune yacT Leaoro U LENoro Mo ero 4acTu.

Hecarnunas 3anuch apoOeit. IlpeacraBieHue AecATUYHON IpoOM B BHJIEC
OOBIKHOBEHHOH. M300pa’keHue JecATUYHBIX JpoOed TOYKaMHU Ha YHUCIOBOM
npsimMoil. CpaBHEHUE AECATUYHBIX TPOOEH.

Apudmernueckue ACHUCTBUA C JACCATHUHBIMU JIpoOsamu. OKkpyrieHue
JECATUYHBIX APOOEH.

PemieHne TeKCTOBBIX 33124

Pemenue TEeKCTOBBIX 3agad  apu(METHUECKMM crnocoboM. Pemenue
JOTUYECKUX 3anad. Pemenue 3agad nepeOOpoOM BCEX BO3MOXKHBIX BapUaHTOB.
Hcnonb3oBaHue NpHU pelIeHUH 3a7a4 Ta0IUI] U CXEM.

Pemenue 3agad, conep)kamux 3aBUCUMOCTH, CBSA3BIBAIOLIUE BEJINYUHBI:
CKOPOCTb, BpE€Ms, pPAacCTOSIHHE, [I€Ha, KOJUYECTBO, CTOMMOCTb. EJIHMHHIIBI
U3MEpPEHHUs: Macchl, 00bEMa, LEHbI, PACCTOSHMS, BPEMEHHU, CKOpOCTU. CBA3b
MEXIY €IMHULAMU U3MEPEHUS KaXA0W BEIMYUHBI.

Perienrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[TpencraBieHne JaHHBIX B BUJIE TAOJIUL], CTOJIOUATHIX AUATPAMM.

Harasignas reomerpus

Harnsinuele npenacraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, Npsimas,
OTPE30K, JyY, yTOJl, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnuHa oTpe3ka, METpUUYECKHUE €AUHULIBI JUTMHBL. [[MHA JIOMaHOH, IEpUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C MOMOILBIO TPAHCIIOPTUPA.

Harnsinaele npeacTtaBieHuss 0 (urypax Ha IUIOCKOCTHA: MHOTOYTOJIbHHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxkenne ¢uryp, B ToM uucie Ha kierdatoi Oymare. [loctpoenwue
KOH(pUTypanuii U3 4acTel mpsiMOM, OKPYKHOCTH Ha HEJTMHOBAHHOW U KJIETYATON
Oymare. Mcrnosnb30BaHrE CBOMCTB CTOPOH U YTJIOB MIPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomanes nDpPSIMOYroJbHHKA M  MHOTOYIOJBHHUKOB, COCTaBIEHHBIX U3
IpSIMOYTOJIBHUKOB, B TOM 4YHclie (uryp, n3o0pak€HHbIX Ha KIET4aToil Oymare.
EnauHUIBI M3MEpEeHHs IUTOIIA/IH.

Harnsigabie mpenctaBieHus O MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOJIbHBIN
napajuienenunesn, — Kyo,  MHOrorpaHHukd.  M3oOpaxeHue — mpocTenmmx



MHOTOTpaHHUKOB. Pa3BépTkm kyOa u mnapamnenenunena. Co3mgaHue Mojenei

MHOTOTPAHHHUKOB (13 OyMaru, mMpoOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHAIIOB).
O0BEM TPSAMOYTOJBLHOIO TMapajuienenunena, kyoa. EnuHuibl uzmepeHus

o0BbéMma.

6 KJIACC

HartypajabHblie unciaa

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATYpPaJIbHBIMU YHUCIIAMHU.
UucnoBble  BBIpOKEHUS, TMOPSAOK  JEUCTBUIM,  HCHOJIB30BAHHE  CKOOOK.
Hcnonb30oBaHrWe MOpH BBIYUCICHUSAX MEPEMECTUTEIRHOIO M COYETATEIbHOTO
CBOMCTB CIIOKEHUS W YMHOXKEHHS, pacCpe/IeIUTeIbHOIO CBOMCTBA YMHOXKECHHUSI.
OxkpyriieHue HaTypaJIbHBIX YUCET.

Jlenutenu u KpaTHbIC YuCia, HAUOOJBIIUNA OOIIUNA JEIUTENh U HAaUMEHBIIIee
oOwree kpaTHoe. JlenMMocTh CyMMBI U POU3BEACHHUS. [[eeHne ¢ 0CTaTKOM.

Apodu

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JApOOM, COKpallleHHE IpOoOeH.
CpaBHeHUe U yrnopsiiourBaHue ApooOeil. Pemenue 3a1au Ha HaXOXKACHUE YaCTH OT
[EJOr0 W IeJoro Mo ero 4vactu. [[poOHoe 4Yuciao Kak pe3yibTaT JeJCHUs.
[IpencraBiienue AecATUUHON IpOOU B BUE OOBIKHOBEHHOU APOOU M BO3MOXKHOCTh
MIPEICTABICHUS] OOBIKHOBEHHOW APOOM B BHUIE ACCATUUHOU. JlecaTnuunbie 1podu u
MeTpHUYecKasi cucteMa Mep. ApudmeTndeckue ASUCTBUS U YUCIOBBIC BBIPAXKCHUS
C OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

OtHomienue. [leneHne B JaHHOM OTHOIIEHWH. Macmrald, TpomopIus.
[IprMeHeHne MponopUHi PYU PELIEHNHN 3a1a4.

[Tonsarue mpoiieHTa. BelunciaeHre npoleHTa OT BEITMYMHBI U BEJIMUUHBI 110 €€
MPOLICHTY. BhIpakeHHne MpOIEHTOB JECATUYHBIMU ApoOsiMu. PerneHue 3amay Ha
MPOIIEHTHI. BeIpakeHre OTHOIICHHS BEJIMYMH B MPOLIEHTAX.

IHon0oxkuTENBHBIE M OTPUIIATEIbHBIE YHCIA

[TonoxxurenbHble U OoTpUUATENbHbIE yncaa. Llenpie uncma. Monyne yucia,
reoMeTpuyecKkas MHTeprpeTanus Moayis uucia. M3o0paxeHue uyucena Ha
KOOpAMHATHOM  mpsiMod.  YwucinoBele  OpoMexyTku. CpaBHEHHE  UHCElL.
Apudmernueckue TeUCTBUS C MOJIOKUTESTLHBIMU M OTPHUIATEIIBHBIMUA YUCIIAMH.

[IpsimoyroJibHas cucTeMa KOOpJAMHAT Ha TIocKocTU. KoopauHaTel TOUKM Ha
IJI0CKOCTH, abcuucca u opaunHara. [loctpoenue Touek u Guryp Ha KOOpJAMHATHON
MJIOCKOCTH.

BykBeHHbIe BbIpaKeHUsI

[Ipumenenue OykB g 3alUCH  MATEMAaTUYECKUX  BBIPAXKEHUU U
npeioxkennii. CBoiicTBa apuMETHUYECKUX JIEUCTBUN. ByKBEHHBIE BBIpAKEHUS U
YUCJIOBBIE TMOJICTAHOBKHA. DYKBEHHBIE PABEHCTBA, HAXO0XKICHUE HEU3BECTHOIO



komrnoHeHta. ®opmysbl, (OpMyNIbl TEepUMeTpa M IUIOMAAN TMPSMOYTOJbHUKA,
KBaJipaTa, 00bEMa mapaienenumneaa u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amau  apudmernyeckuM crnocoOom. Pemienue
JOTMYECKUX 3a7a4. Perenne 3agau nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amad, conxepamux 3aBAUCHMOCTH, CBSI3BIBAIOIIUX BEJIIMYMHBL:
CKOPOCTB, BpeMs, paccTosiHue, 1LICHA, KOJINYECTBO, CTOMMOCTB,
IPOU3BOAUTENBHOCTh, BpeMs, 00bEM paOoThl. ENMHUIBI H3MEpeHUus: Macchl,
CTOMMOCTH, PAacCTOSHMsI, BPEMEHHM, CKOpOCTH. OCBs3pb MEXIy C€IUHHUIIAMU
U3MEPEHUs KaXI0U BEIIMYUHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOLIEHWEM, MPOINOPIUOHATIBHOCTHIO
BEJIMYMH, POIIEHTAMU; PEIIEHHE OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLIEHTHI.

OneHka M TpUKUAKA, OKpyrjieHue pesynbrara. CocraBiieHUE OyKBEHHBIX
BBIPAKEHUH 110 YCJIIOBUIO 3aJa4H.

[IpencraBneHre JaHHBIX C MOMOIIbIO Ta0muu W guarpamm. Cronduateie
JIarpaMMBbl: YTEHUE U MTOCTPOEHUE. UTEHNE KPYTOBBIX JUATPAMM.

Harasinnas reomerpust

Harnsgnele npencraBieHuss o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOe pacnosioKeHue IBYX NPSAMBIX Ha IUJIOCKOCTH, ITapajulesibHbIE
IpsAMbIE, TNEPIECHINUKYJISIPHBIE NpsMble. M3mMepeHue pacCTOsSHMNI: MEXLy ABYyMS
TOYKaMH, OT TOYKH J0 MPSIMOU, JJIMHA MapIIpyTa HA KBAIPATHOU CETKE.

MN3mepeHne W NOCTPOEHHE YIIOB C IIOMOIIBIO TpaHcmoprupa. Bumel
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PAaBHOCTOPOHHUM. YeThIpEXYTOIBHUK, IIPUMEPBI
YEeThIPEXYTOJBHUKOB. [IpsIMOYronpHUK, KBagpaT: UCIOJIb30BAaHUE CBOMCTB CTOPOH,
yIJ0B, auaroHanei. M3o0pakeHne reoMeTpudeckux (Quryp Ha HEITMHOBAHHOU
OymMare ¢ WCHOJb30BAHUEM LIMPKYJS, JHUHEHKH, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp MHoroyroibHuka. IloHsTue momanu ¢GuUrypel, €IUHULBI
u3MepeHus miomaau. [IpubnmxénHoe n3Mepenue miomagyd Guryp, B TOM 4ucie
Ha KBaapaTHOU ceTke. [IpubmmkEéHHOe 3MepeHne TMHBI OKPY>KHOCTH, TUIOIIA U
Kpyra.

CumMmMmeTpus: eHTpasbHas, OCeBasi U 3€pKajbHas CHMMETPUU.

[TocTpoenne cuMMETPUIHBIX QUTYP.

Harnsnueie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
napajuienenunen, kKy0, mpusma, OUpaMuia, KOHYC, UMJIMHIp, IIap u cdepa.
N300paxeHne npocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOIOIPaHHUKOB,



nmunHApa U koHyca. Co3maHue Mojeliel MPOCTPaHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUJIMHA U IPYTUX MATEPHAITIOB).

[Tonsitne o00BEMA, eauHUILI H3MEpeHUs: o00béMa. OO0BEM NPSIMOYTOIBLHOTO
napasuiesienurnena, Kyoa.

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSI TIPOI'PAMMBI
YUYEBHOT'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBUHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS MpOrpaMmbl y4yeOHOro Kypca
«MaremaTnkay XapakTepu3yroTCs:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHCKOU
MAaTeMaTUK{, L[EHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHUSIM  POCCUMCKHUX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO O0S3aHHOCTEN IrpaklaHWHA U peai3aluu €ro
opaB, MpPEICTaBICHUEM O MAaTeMaTH4YeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJICHHUH, IpOLEaAyp I'pa)xJaaHCKOro olIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C IPAKTUYECKHUM IPUMEHEHUEM JTOCTMIKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIIEHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsI Ha TMPOTSHKEHUM BCEM JKU3HU I YCHEMIHOW MpodeccHoHanbHON
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
IpEJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI U€lIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIBHOCTH, JTAIlOB €€ PAa3BUTUS M 3HAYMMOCTH JUIA PAa3BUTHS LUBWIA3ALNH,



OBJIQJICHUEM SI3bIKOM MATEMAaTUKH U MATEMAaTHYECKOW KYJIbTYPOU KAK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOM
JICATEIILHOCTH;

6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY 1 TaKOTO e IIpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]1a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLCHKH WX BO3MOXHBIX MOCJEICTBUM U1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
100aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U TyTEeH UX PElICHHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLUMAJILHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS y JPYTUX JOJIeH, MproOpeTaTb B COBMECTHOW JEATEIIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (DOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIMpOBaTh WEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JCMUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOUUHA KOHTPMEDP, KOPPEKTUPOBATH
MpUHUMAEMbIe PEIIeHUS W JACHCTBUSA, (OPMYIHpPOBATH M OIEHWBATh PUCKUA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

e BBUBJSITh U XAPAKTEPU30BaTh CYILIECTBCHHBIE NMPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWH MEXIy NOHATHUSIMHU, (opMyIupoBaTh
ONpEAeCHUs]  TOHSITUWA, YCTAHABIMBATHL  CYIIECTBEHHBIH  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;



BOCIIpUHUMATh,  (QopMyIupoBaTh ®  MPEoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;

BBISBJISITh ~ MAaTEMAaTHYCCKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3M |
NPOTUBOpEYHs B (aKTaxX, [aHHBIX, HAOMIONEHUSX U YTBEPKIACHHSX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIL30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUA, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

pa30buparh J0Ka3aTeIbCTBA MaTEMaTHYECKUX YTBEP)KICHUHN (NIpsIMBbIE W OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIIOXKHBIE J0Ka3aTeIhCTBa
MaTeMaTH4eCcKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEUICHUs, BBHIOMpaTh HauOoJiee TMOAXOMAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJI30BaTh BOTPOCHI KaK HMCCIICIOBATEIIBCKUN WHCTPYMEHT ITO3HAHUSA,
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIOIIME NPOTUBOpPEUHE, MPoOIeMYy,
CaMOCTOATENIbHO YCTAaHaBIIMBaTh KMCKOMOE€ M JIaHHOE, (HPOPMUPOBATH
TUTIOTE3y, apTYMEHTHPOBATH CBOIO MTO3UIINI0, MHCHHCE;

MPOBOJUTh TO CaMOCTOSATEIHLHO COCTABJICHHOMY TUIAaHY HECIIOXHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;
CaMOCTOATENHEHO (POpMYyIHUPOBaTH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJIAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMH, JAHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3a]a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS;

BbIOMpaTh (GOpMy MpeACTaBiICHUS HMHPOPMALUU U UIUTFOCTPUPOBATH
pellaeMbple 3aJaud CXeMaMu, JAuarpaMMaMM, HMHON TpaduKod U HX
KOMOMHAIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(DOpPMALMHM 1O KPUTEPHUSIM, MPEAI0KEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATh U (POPMYITUPOBATH CYXKICHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LEJISIMHA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHUS MO XOAY pPELICHHS
3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B XOJIe 0OCYKJIEHUSI 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajauun, BbICKa3bIBaTh HJIEH, HAIlCJICHHbIE HA MOMCK
pellIeHusl, COMOCTaBISATh CBOU CYXKICHHS C CYXACHUAMH JPYTUX
YYaCTHUKOB AHAJIOra, OOHApYKUBaTh pa3jiM4ve U CXOJCTBO IMO3UIIMMA, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OpEJICTaBIsATh  pPE3YyJbTaTbl  PEIICHUs 3aJauu, HKCIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATEIBLHO BEIOMPATh ()OPMAT BBICTYILICHUS
C YYETOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

NOHMMATh U UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboTHI IIPU PEIICHNN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

NPUHUMATh LEIb COBMECTHOUN AESITENbHOCTH, IJIAHUPOBATH OPTraHU3ALUIO
COBMECTHOM paboOThl, pacnpenensarb BHAbI pabOT, J0roBapuUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (0OCyxkaeHusi, OoOMEH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHUE), BHIMOJIHITH CBOIO YacTh PabOTHI
U KOODAMHHPOBATH CBOM JIEHCTBUS C JAPYTMMH WICHAMH KOMAaHJPbI,
OLIEHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOATEJIBHO COCTABJIAThH IJIAH, AITOPUTM pPELICHHs 3aJadyu (WIH €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ YYETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJbHbIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPH PELICHUH 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JESTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K koHny oOyueHuss B S5 kiacce OOy4aroIIMKCA IOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

[lonumMaTp W NOPaBWIBHO  yHOTPEOJATH  TEPMHUHBI, CBSI3aHHBIE C
HaTypaJIbHBIMH YHCIIaAMH, OOBIKHOBEHHBIMU U IECATUYHBIMU JAPOOSMHU.

CpaBHHBaTh UM YIOPSJAOYMBATH HATypaJbHBICE YHCIA, CpPAaBHUBAaTb B
IPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOU, JECITUUHBIE JPOOH.

CoOTHOCHUTh  TOYKY HA  KOOPAMHATHOM  (YMCIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIUM €l YHMCIOM M H300pa)kaTh HATypaJIbHbIE YUCJIAa TOYKAMH Ha
KOOPANHATHOM (YHCIIOBOM) MIPSMOM.

Bemonuate apudMernueckue JEHCTBUS C HATypajJbHBIMU 4YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILIUX CITydasX.

BhINONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYMCICHUN.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

PemieHne TeKCTOBBIX 33124

Pemarp TekcTOBBIE 3amayM apUPMETHUECKUM CIIOCOOOM U C IOMOIIBIO
OpPraHM30BaHHOI'O KOHEYHOT0 nepedopa BCEX BOZMOMKHBIX BAPUAHTOB.

Pemate 3amaum, copepkauye 3aBUCHUMOCTH, CBS3BIBAIOUIME BEJIMYMHBIL:
CKOPOCTb, BPEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUe 3alMCH, CXEMbl, TaOMuIbl, O0O3HAUY€HUs Npu
pELIeHUH 3a4ad.

[lonb30BaTbCA OCHOBHBIMU  €IMHULIAMH  M3MEPEHUs: II€Hbl, MaccChl,
pacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIpaXaThb OJHU €IWHMIIBI BEIMYMUHBI 4Yepe3
JIpyrue.

W3Bnekatb, aHAIM3UPOBaTh, OLIEHWBATh MH(POPMAIUIO, MPEACTABICHHYIO B
Tabnuile, Ha CTOJIOYaTOW JuMarpaMme, HWHTEPHPETUPOBATH MPEACTaBICHHbIC
JTaHHBIE, UCTIOIB30BATh JaHHBIE MPU PEILICHUU 3a/1a4.

Harasagnas reomerpus

[Top30BaTHCA TEOMETPUUECKUMHU NOHATUAMU: TOUYKA, IPsIMasi, OTPE30K, JIyY,
yIoJ1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaUTH TpUMEPHl OOBEKTOB OKPYXKAIOLIETO0 MHpa, HUMEKUUX (Qopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YIOJI, BEpIIMHA, CTOPOHA, AWAroHajib, C OKPYXHOCTBIO:
paauyc, AMameTp, UEHTP.

N300paxaTh H3y4EHHbIE TI'€OMETpPUUYECKHE (QUIypbl Ha HEJIMHOBAHHOU U
KJIETYaTON Oymare ¢ MOMOILBIO HUPKYJIS U JINHEHKH.



Haxomute MIHHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIBIO
JVMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTH 33aJaHHOTO
paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIBHUKA, KBaJIpaTa IJid UX
MIOCTPOEHUS, BBIYUCIIEHUS IUIONIAAN U IEPUMETPA.

Beraucisate mepuMerp W IUIOMAAL KBajapaTa, NPSIMOYTOJbHUKA, (UTYD,
COCTABJICHHBIX W3 MPSMOYTOJILHHKOB, B TOM 4HCIe (UTYp, M300paKEHHBIX Ha
KJIeTyaTon Oymare.

[Tonp30BaTbCA OCHOBHBIMU METPUYECKUMH EOUHUILIAMU U3MEPEHHUS JJINHBI,
IJIOIA; BBIPAXXaTh OJHU €IMHULIBI BEJIMYMHBI Yepe3 APYTHUe.

Pacno3naBath mapamienenunes, KyO, HCHOJb30BaTh TEPMHHOJIOTHIO:
BEpIIIMHA, PeOpo, TrpaHb, U3MEPEHUsS, HAXOIUTh WM3MEPEHUs MapalljiesenuIena,
KyOa.

Boruuciate 00b€M KyOa, mapajuienenurnena Mo 3aJlaHHBIM HM3MEPEHUSIM,
MOJIb30BaThCS EIMHULIAMU U3MEPEHUST 00BEMA.

Pemate HECHOXHBIE 3a7jadyd HA W3MEPEHHE T'E€OMETPUYECKHX BEIWYHUH B
MPAKTUYECKUX CUTYAITUSAX.

K xoHmy oOydeHus B 6 kJjacce OOyYarOIMICS TIOJYyYUT CIICIYIOIIHNE
IIPEIMETHBIE PE3YIIbTATHI:

Yuci1a 1 BBIYUCTIEHUSA

3HaTh U MOHUMATh TEPMUHBI, CBA3AHHBIC C PA3JTUYHBIMU BHIAAMHU YHUCET U
croco0aMu HMX 3alyCH, MEPEeXOJUTh (€Cid 3TO BO3MOXKHO) OT OJHON (OopMBI
3aIlMCH YHCJIa K APYTOu.

CpaBHUBaTh W YHOPSAIOYMBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
JpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BreinonHsaTh, coueras YCTHbIE U NMHUChbMEHHbIC MPUEMBI, apu]meTnyeckue
JNEUCTBUS C HATypaIbHBIMA H TEJIBIMH YHCJIaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMH JIPOOSMH, TTOJIOKUTEITHHBIMUA U OTPUIIATSITHHBIMU YU CIIAMHU.

BpuncnsTh 3HAYEHUS YUCIIOBBIX BBIPAXKCHUM, BBINOIHATH MPUKUIKY U
OIICHKY pe3yJibTaTa BBIUYMCICHUM, BBIMOJHATh MPeoOpa3OBaHUs YHMCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSIMOMl C COOTBETCTBYIOLIUM €U
YUCJIOM M H300pakaTh YHWCJIa TOYKAMHU HAa KOOPJIWHATHOM MPSMOM, HAXOIUTh
MOJIyJIb YUCTIA.

COOTHOCUTH TOYKH B IPSIMOYTOJIBHOM CHUCTEME KOOPAHMHAT C KOOPAMHATAMHU
3TOM TOYKH.

OxpyrasTh IeNble Yuciia U JECATUYHBIC IPOOU, HAXOIUTh MPUOIMKCHUS
YHUCEII.

YucsoBbie 1 OyKBeHHbIE BHIPAKEHUSA



[TornmaTe ¥ ymoTpeOaTh TEPMUHBI, CBSI3aHHBIE C 3alMCHI0 CTETICHU YHCIIA,
HaXOJWTh KBaJApaT W KyO YMCIIA, BBIYUCIATH 3HAYEHUS YHMCIIOBBIX BBIPAXKCHUH,
COJIEp KalllUX CTEIICHH.

[Tonp30BaThCA MpPU3HAKAMM JICIMMOCTH, PACKJIaJAbIBaTh HATYpPAJIbHBIE YHCIIA
Ha MPOCTHIE MHOKHUTEIIH.

[Tonp30BaThCa MacITAOOM, COCTABIISITH IPOTIOPIUU U OTHOIICHUS.

Hcnonb3oBaTh OYKBHI JiJ11 0003HAYEHUST YKCEN MPHU 3alUCH MAaTEMaTUYECKUX
BBIpaKEHUM, COCTABIISITh OYKBEHHBIE BhIpaXKEHUS U (DOPMYJIbI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX  BBIPQKEHHUM, OCYIISCTBIIAS  HEOOXOAUMBIE  IOJCTAHOBKH U
npeo0pa3zoBaHus.

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelenune TeKCTOBBIX 327124

Pemats MHOTOIIArOBBIE TEKCTOBBIC 3a4a4K apU(PMETUUECCKHUM CIIOCOOOM.

Pemate 3amaum, CBSI3aHHBIE C OTHOIIEHHEM, MPONOPIMOHATBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU, PEIIaTh TPU OCHOBHBIE 33/1a4d HA IPOOU U MPOIIECHTHI.

Pemiate 3amaum, cojeprKaiiyue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYHMHBI:
CKOPOCTb, BpeMs, paccTosiHue, IICHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOJUTEIILHOCTh, BpeMs, O00bEM pabOThl, HUCIONB3Yys apupMETHIECKUE
JNIEUCTBUS,  OLICHKY, IPUKUIKY, TIOJb30BaThbCS  CAMHUIIAMU  HU3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYMH.

CocTtaBisaTh OYKBEHHBIC BBIPAKECHUS IO YCIIOBUIO 3a/1aUH.

M3Bnekats wHOOpPMALMIO, TPEACTABICHHYIO B Ta0iuIlaX, Ha JMHEHWHOM,
CTOJIOUATON WJIM KPYroBOM JWarpamMmax, HHTEPIPETHPOBATH IIPEACTaBICHHBIC
JTaHHBIE, UCIIOJIb30BaTh JJaHHBIC MPU PEIICHUH 3a/1a4.

[IpeacraBnsaTe HHGOPMALIMIO C TIOMOIIBIO TAOIUILI, JIMHEWHON U CTOI0YATOM
JarpamM.

Harasimnas reomerpust

[TpuBoauTh TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpPA, HUMEIOIUX (opMy
M3YYEHHBIX T€OMETPUUYECKUX IIJIOCKUX M TMPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUryp.

MN3o0paxkaTb ¢ TIOMONIBIO  LMPKYJS, JUHEWKH, TpaHCIOPTHpAa Ha
HEJIMHOBAaHHOM H KJIETYAaTOW Oymare W3y4YeHHBIE IUIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHQUTYpAITUH, CAMMETPUYHBIE (QUTYPHI.

[lonp30BaThCs  TE€OMETPUUECKUMU  TOHSATHUSMH:  PaBEHCTBO  (uryp,
CUMMETpPHSI, MCIOJb30BaTh TEPMHUHOJOTUIO, CBSA3AHHYIO C CHMMETPHUEH: OCh
CUMMETPUH, LICHTP CUMMETPUHU.

HaxoauTh BeNMYMHBI YIJIOB H3MEPEHHUEM C TMOMOIIBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 33JJAHHON BEJIMYMHBI, I10JIH30BATHCS MPU PEIICHUH 3a]1a4 TPalyCHON



MEpOH YTJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIM, IPSIMOM, Pa3BEPHYTHIN U TYIION
YTJIBI.

BbluucnsaTh JUIMHY JIOMaHOH, MEPUMETP MHOIOYTOJBHUKA, MOJb30BATHCS
€AUHULAMU HM3MEPEHHUS [UIMHBI, BBIPAXKaThb OJHU EIAWUHULBI U3MEPEHHS IJIUHBI
4yepes3 Apyrue.

Haxonute, ncronb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKY IBYMS
TOYKaMU, OT TOUKH JI0 IPSIMOM, UTMHY ITyTH Ha KBAJIPATHOU CETKE.

Boruncnates  miomaas  GUryp, COCTaBIEHHBIX M3 MPSMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa30MeHHWe Ha TMPSMOYTrOJbHUKHA, Ha paBHble  (QUTYpHI,
JOCTPAaWBaHUE [0 IPSAMOYTOJIbHMKA, I10Jb30BAThCSI OCHOBHBIMM €IMHULIAMU
U3MEpPEHUs IUIOMIAIM, BbIpAXaThb OJIHM E€IWHULBI M3MEPEHUs IUIOIIAIU Yepe3
JpyTHe.

Pacno3HaBaTh Ha MOJENSIX U M300paXEHUAX NUPaAMHUAY, KOHYC, LIMJIMHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOM OyMare MpsIMOYTOJbHBIN Mapasieaenunes.

Boruucnsats 00bEM IpsIMOYTOJIBHOTO Napajlesienunena, Kyoa, nojib30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

PemaTe HecHOXKHBIE 3aJaud HA HAXOXKJIECHHWE I€OMETPUYECKHUX BEIUYHMH B
IPaKTUYECKUX CUTYALHSIX.



TEMATHYECKOE IINTAHUPOBAHHUE
S KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Harypanbnblie uncna. JleiicTBus ¢ 43 1 bubnuoreka [{OK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpus. JIunuu Ha 12 9 bubnunoreka LIOK
MIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OOkIkHOBeHHBIC ApOOH 48 . https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 Harnsignas reomerpusi. MHOTOYrOJIbHUKH 10 1 https://m.edsoo.ru/7fA131ce
bubnmorexa LIOK
> JlecaTurirbIe Apodn 38 . https://m.edsoo.ru/7f4131ce
6 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
! HosTopenne n 0dodmerHe 10 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoubusie IlpakTuueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bub6numoreka [IOK
! Harypanbusie wncna 30 ! https://m.edso0.ru/7f414736
5 Harnsgnas reomerpus. [Ipsimbie Ha 7 bubnnorexa [JOK
IJIOCKOCTH https://m.edso0.ru/7f414736
bubnuoreka [{OK
3 Jlpoou 32 . ! https://m.edso0.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpus. Cummerpust 6 1 https://m.edsoo.ru/7f414736
bubnmorexa LIOK
> Beipasenns ¢ Oykeamu 6 https://m.edsoo.ru/7f414736
5 Harnsanas reomerpusi. @urypsi Ha 14 1 1 bubnmorexa LIOK
TJIOCKOCTH https://m.edso0.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTenbHbIe U OTPULIATENIBHBIE YK CIIA 40 1 https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
8 TlpeAcTaBieRte AanHEX 6 ! https://m.edso0.ru/7f414736
Harnsannas reomerpusi. @urypsl B bubmuoreka [IOK
9 9 1
MPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpenue, 06001ICHNE, 20 5 bubmunoreka [JOK
cucTeMaTu3amus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 6 5



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

5 KUIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHONM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Yucna v BIYUCICHUS
11 [lonumath W NPaBUIBHO YNOTPEOSTH TEPMHHBI, CBSI3aHHBIE C
' HaTypaJbHBIMH YMCIaMH, OOBIKHOBEHHBIMH U JAE€CATUUHBIMU APOOSIMHU
12 CpaBHMBaTh U YNOPSJIOYMBATh HATypalbHbIE YHUCIIA, CPAaBHUBATh B
' MIPOCTEHIINX CIIydasix OOBIKHOBEHHBIE IPOOH, IECATUUHbIE TPOOH
CooTHOCUTH TOYKY Ha KOOPJIMHATHOW (YMCIOBOM) TpAMON C
1.3 COOTBETCTBYIOLIMM € 4YuciIoM M U300pakaThb HaTypasbHblE YHCIa
TOYKAMH Ha KOOPAMHATHOM (YMCIIOBOI) IpsIMOM
14 BoinonusATe apudmernueckue AEUCTBUS ¢ HATYpaJIbHBIMHU YHCIAMHU, C
' OOBIKHOBEHHBIMH JIPOOSIMU B MPOCTEHININX CITydasx
1.5 BbInonHATE TPOBEPKY, TPUKUAKY Pe3yJbTaTa BHIYUCICHUN
1.6 OxpyrisTh HaTypaibHbIC YHCIIA
2 Permrenune TexCTOBBIX 3a1a4
”1 Pematp TexcToBble 3aaun apu(PMETHIECKHM CIIOCOOOM U C TOMOIIIbIO
' OpPTraHU30BaHHOTO KOHEYHOTO Mepedopa BceX BO3MOMKHBIX BAPHAHTOB
Pemarp  3amaum, copep)kaluMe  3aBUCUMOCTH,  CBS3BIBAIOLIUE
2.2 BEJIMYUHBI: CKOPOCTh, BpEMsI, PACCTOSHHE, II€Ha, KOJIHYECTBO,
CTOUMOCTD
23 Hcnonb30BaTh KpaTKue 3alKCH, CXEMbl, TaOIHIbl, 0003HAYSHUS MpU
' pelIeHny 3a1a4
Ilonp30BaTbcs OCHOBHBIMU E€IUHUIIAMM HM3MEPEHHMsS: IIEHBI, MAacchl,
2.4 paccTosiHUSA, BPEMEHH, CKOPOCTH, BBIPA’KaTh OJHU €IMHUIIbI BEINYUHBI
yepes apyrue
. W3Bnekars, aHAJIN3UPOBATb, OLICHHBATh uH(pOpMaLHUIO,

MpEeACTaBICHHYI0 B Ta0nuIle, Ha  CTOJOYATOM  JMarpamme,




HUHTCPHIPECTUPOBATh MPEACTABICHHBIC JAaHHBIC, MCIIOJIb30BATH NAaHHBIC

IIpU pELICHUH 3a]a4

3 Harnsinnas reomerpus
31 [Tonp30BaTbCcsi TIEOMETPUYCCKUMH  TMOHATUSIMU: TOYKA, IpsiMasi,
' OTpPE30K, JTy4, YT0J, MHOTOYTOJIbHUK, OKPY>KHOCTbB, KPYT
3.2 [TpuBoauTE TpUMEPH OOBEKTOB OKPYKAIOIIETO MHPA, HMEIOIINX
' (bOpMy U3YYEHHBIX TEOMETPUYECKUX DUTYD
Hcnonp30BaTh TEPMHHOJOTHIO, CBSI3aHHYIO C YIJIaMHU: BepIIMHA
3.3 CTOPOHA; C MHOTOYTOJIbHUKAMU: yroJ, BEPIIHHA, CTOPOHA, UArOHANb;
C OKPY)KHOCTBIO: PaJlyC, THaMETp, LICHTP
34 N300paxaTh M3y4eHHbIE reoMeTpHYeckre QUrypbl Ha HEIWHOBAHHOM
' U KJICTYATOH Oymare ¢ MOMOIIBIO IIUPKYJIS ¥ JTMHEHKH
Haxomuth UIMHBI OTPE3KOB HEMOCPEJICTBEHHBIM H3MEPCHUEM C
3.5 TIOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KH 3aJaHHOW JIMHBI, CTPOUTH
OKPYKHOCTb 3aJIaHHOTO Pajiyca
36 Hcnons30BaTh CBOMCTBAa CTOPOH U YIJIOB NPSMOYTOJbHUKA, KBaIpaTa
' IUTSL MX TTOCTPOCHUS, BEIYUCIICHUS IUIOINAAN U IepUMETpa
Bbruncisite nepuMeTp U III0Mmaab KBaapara, mpsiMOYyTroJIbHHUKA, QUryp,
3.7 COCTaBJICHHBIX U3 MPSIMOYrOJbHUKOB, B TOM 4HCIe QHUryp,
n300pakE€HHBIX HA KJIeT4aTON Oymare
38 [Tonp30BaThCsl OCHOBHBIMH METPHYECKHMH EIMHHIIAMH H3MEPEHHUS
' JUTUHBI, TUTOIIA T, BEIPAXKaTh OJTHH €IMHHIIBI BEIMYMHBI Uepe3 Ipyrue
PacrioznaBate mapasienenuiies, Ky0, UCIONb30BaTh TEPMHHOJIOTHIO:
3.9 BEpIIMHA, pedpo, TpaHb, W3MEPEHUS; HAXOAWTh H3MEPEHUS
napaJuiesnenunesa, Kyoa
310 Berumcaste  00béM  KyOa, mapajulenenumena 1o - 3aJaHHBIM
' H3MEPEHHUSIM, MOJIb30BAThCS SIUHUIIAMH U3MEPEHHUS 00BEMA
311 Pemiath HecnoXHbIC 33724l HA U3MEPEHHE TE€OMETPUUCCKUX BEITHUUH
' B TIPAKTHYECKHUX CUTYalUsIX
6 KJIACC

Kon
NpoBepPsSIEMOro

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus




pe3yJabTara

1 Uucna 1 BBIYUCIICHUS
3HaTh W TMOHUMATh TEPMUHBI, CBS3aHHBIC C PA3IUYHBIMUA BHIAMHU
1.1 YUCeNl U CIOoco0aMM MX 3aIlUCH, IEPEXOAUTH (€CI 3TO BO3MOXKHO) OT
OJTHOM (DOPMBI 3aITMCH YHCIIA K IPYTOM
19 CpaBHuBaTh M YHOPSAOYMBATH LIE€Jble 4HCIA, OOBIKHOBEHHBIE U
' JeCSITUUHbIE TPOOH, CPAaBHUBATH YKCIIa OJHOTO U Pa3HbIX 3HAKOB
BoimonusATe, coyeras  yCTHbIE M IHUCBbMEHHBIE  MPHUEMBI,
13 apudmeTnueckue IEHCTBUS C HATYPATBHBIMH M IEJIBIMU YHCIIAMH,
' OOBIKHOBCHHBIMU M JIECATHYHBIMH JPOOSMH, MOJIOKHTCITBHBIMA U
OTpUIIATENILHBIMH YUCIIaAMU
BbIaucnsaTh 3HaAYCHUS YUCIIOBBIX BBIPAKCHUH, BBITOIHSITH MPUKHUIIKY U
14 OLICHKY pe3ylbTaTa BBIYUCICHUN, BBIMOJIHATH MpeoOpa3oBaHUs
' YHUCIIOBBIX BBIPAXEHHH HAa OCHOBE CBOWCTB apHU(pMETHUYECKHX
JIEUCTBUI
L5 OKpyriaTh 1elble 4YKClia U JIeCATUYHBIE JApOOH, HaXOIAUTh
' MPUOIHKEHNS YU Cel
CoOTHOCUTH TOUKY Ha KOOPAMHATHON MPSIMOI C COOTBETCTBYIOLIUM €M
1.6 YUCJIOM M HM300pa)kaTh 4YHCJIa TOYKAMU HAa KOOPAMHATHOM MPSMOH,
HaXOJUTh MOIYJb YUCIIA
17 COOTHOCHTH TOYKY B TNPSIMOYTOJBHOW CHCTEME KOOpAMHAT C
' KOOpJIUHATAMH STOU TOUKH
18 OxpyrnsaTh 1efble 4YHMclIa ¢ JeCATHYHbIE JpoOH, HaxOIUTh
' MPUOTHKEHUS YUCel
2 UrcnoBbie U OYKBEHHBIE BHIPAKEHUS
[Tonumatp U ynmoTpeOisIiTh TEPMHUHBI, CBS3aHHBIE C 3aMHCHIO CTENIEHU
2.1 4yclia, HAaXOAWTh KBaApaT W KyO 4YHWCIA, BBIYUCIATH 3HAYCHHS
YHCIIOBBIX BBIPAKCHHM, COJICPIKAIINX CTCTICHH
99 [Tonb3oBaTbes MpU3HAKAMU JESTUMOCTH, PACKIAIbIBATh HATypaIbHbBIE
' YHCIa Ha MPOCTHIC MHOXHUTEITH
2.3 [Tonb3oBaTbcs MacITabOM, COCTABIISATH TPOMOPIIUU M OTHOIIIEHUS
Ucnonb3oBath OykBBl Uisi OOO3HAYEHUS YHCEN TMPU  3aMUCH
24 MAaTeMaTUYeCKUX BBIPAKEHUHN, COCTABIATh OYKBEHHBIC BBIPOKCHHS
(hopMyIibl, HAXOUTH 3HAUECHUS OYKBEHHBIX BBIPAXKEHUN
2.5 Haxoauth HEM3BECTHBIN KOMITOHEHT PaBEHCTBA
3 Pemenne TekCTOBBIX 33124




3.1

Pemrate MHOTOIIaroBbIC TCKCTOBBIC 3aJa4u apI/I(I)MeTI/I‘-IeCKI/IM

CII0CO00OM

3.2

Pemrate 3ala4yM, CBA3AHHBIC C OTHOIICHHUEM, HMPOINOPIHHOHAIBHOCTHIO
BCJIMYMH, NPOLUCHTAMH, PClIaTb TPpU OCHOBHBLIC 3aJa4Md Ha I[pOGI/I u

IIPOLCHTEBI

3.3

Pemars  3amaum, coxpepKalue  3aBUCUMOCTH,  CBS3BIBAIOIUE
BEJIMYUHBL: CKOPOCTb, BpE€Ms, pACCTOSHHME, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOM3BOIUTEIBHOCTh, BpeMs, 00bEM pabOThI, UCIIONb3YS
apupMeTHUECKUEe JEHCTBUSA, OIEHKY, TMPHUKUAKY; II0JIH30BATHCS

CANHUIaMU NU3MCPCHUSA COOTBECTCTBYHOIINX BCIIMYNH

3.4

CocCTaBiiATh 6YKB€HHI>I€ BBIPpAXXCHUA 110 YCJIIOBHIO 3aa4un

3.5

3.6

W3pnekath WHGOPMALIUIO, PEICTABICHHYIO B TaOJIUIIAX, HA JIMHCHHOM,
CTONO4YaTod WM  KPYrOBOWM  JMarpaMMax,  HMHTEPIPETHPOBATH
MIpE/ICTaBICHHBIE JaHHbBIE, UCIIOJIb30BATh IaHHBIE IIPU PELLIEHUH 3a/1a4

[IpencraBiasTe HHPOPMALMIO C TOMOIIBIO TaOMUI, JTUHEHHOW U

CTOJIOYATON JUarpaMm

Harnsgnasr COMCTpUA

4.1

4.2

HpI/IBOI[I/ITB IMIPpUMEPDBI 00BEKTOB OKpYyXKaromero Mupa, HUMCHIINX
(I)OpMy HU3YYCHHBIX TCOMCTPHUYCCKUX INNIOCKUX W IPOCTPAHCTBCHHBIX

¢buryp, mpuMepbl paBHbIX U CUMMETPUYHBIX (PUTYp
N300pakaTh € MOMOIIBIO IMPKYJS, JIMHEHKH, TpaHCIOpPTUpa Ha
HEJIMHOBAaHHOM M KieTyaTod  Oymare  M3y4eHHblE  IUIOCKHE

reoMeTpuyeckre GUrypsl 1 KOHQUTrypauuu, CAMMETPUYHbIE PUTYPbI

4.3

[lonb30BaTbcs TEOMETPUUYECKMMH MOHSITUSIMH: DPAaBEHCTBO (uryp,
CUMMETpHS;  HUCIOJI30BaTh  TEPMHUHOJOTHIO,  CBA3AHHYKD  C

CHMMCTpHCﬁZ OChb CUMMCTpPHH, HCHTP CUMMCTPHUU

4.4

Haxoautb BeAMYMHBI YIIIOB U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YIJbl 3aJaHHOM BEJIMYMHBI, MOJb30BATHCS MPH PEIICHUH
3a7a4 rpajyCHOM MEpOW YIJIOB, Pacro3HaBaTh HA YEPTEXKAX OCTPHIH,

MPSIMOM, pa3BEPHYTHIN U TYIION YTJIbI

4.5

Breraucnars JJINHY HOMaHOP'I, nEpuMETP MHOI'OYroJIbHHUKa,
IMOJIB30BAaTbCA CAMHUIAMHU MW3MCPCHUA IJIMHBI, BBIpAXaTb OJAHH

€AVHULbI U3MEPEHUS JUINHBI Yepes3 Ipyrue

4.6

Haxonuts, uCnosb3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JABYMSI TOYKaMH, OT TOYKM IO MHPsMOM, JMIMHY IIyTH HAa KBAaJApaTHOU

CCTKC

4.7

Breraucnars IJ1omaab (I)I/Iryp, COCTAaBJICHHBIX U3 NPAMOYT'OJIbHUKOB,




4.8

4.9

4.10

411

UCIOJIb30BaTh pa30ueHHe Ha MPSIMOYTOJIbHUKH, Ha paBHBIC (UTYPHI,
JOCTpauBaHHE 10 TNPSIMOYTOJIbHUKA, TOJb30BAThCS OCHOBHBIMHU
CIMHULAMH HW3MEpPEeHUS IUIOMIAAM, BBIPAXATh OJHU  €AWHUIIBI

M3MEpeHUs TUIOIIAIN Yepe3 Apyrue

Pacno3naBare Ha MOACIAX H I/I306pa)KGHI/I${X nmupamMmuay, KOHYC,
HUIWHAP, HCIIOJB30BaTh TEPMHHOJIOIHMIO: BCPIIMHA, pe6po, I'paHb,

OCHOBAaHHE, pa3BEPTKa
N300paxaTh Ha KJIETYATON Oymare mpsiMOYTOJIbHBIN MapajuieIeIuIe]]

Berunciaars  00bEM MMpsAMOYT'OJIbHOTO  IapaJlJICJICTIMIICAA, KYGa,

ITOJIb30BATbCA OCHOBHBIMH CIMHUIIAMU U3MCPCHUSA 00BéMa

Pemarr, HecnoXHBIE 3aJaud  Ha HaxO0XICHUE TCOMCTPUYICCKUX

BCJIMYHMH B IPAKTUYCCKHUX CUTYyallUAX

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

5 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHUS
1 HatypanbHble uncna u Hynb
11 HarypanbHoe umncno. Pan HatypanpHbix umcen. Yucino 0. M3o0paxenue
' HaTypaJbHBIX YMCET TOYKaMHU Ha KOOPIAWHATHOM (UHCIIOBOM) MpsMoi
19 IlozunmonHas cucrema cuuciaeHus. Pumckas Hymepauud. JlecstuuHas
' CUCTEMa CUHMCIICHUS
13 CpaBHeHHE HATypaJbHBIX YHCEN, CPABHEHHE HATYPAJIbHBIX YHCENl C HYIEM.
' OxpyriieHne HaTypaJIbHBIX YUCEN
CrnoxeHue, BBIUNTAaHNE, YMHO)KEHUE U JETICHNE HaTypallbHbIX urcen. CBOMCTBO
14 HyJsl TpU CIIOKEHHM, CBOWCTBA HYJIS U €IUWHUIBI TPU YMHOXKEHHH.
' [lepemecTuTenbHOE W COYETATENILHOE CBOMCTBA (3aKOHBI) CIOXKEHHS U
YMHOXKEHUS, paclpeeTUTeIbHOE CBOMCTBO (3aKOH) YMHOKEHUS
15 Hcnonp3oBanue OykB /Ui 0003HaUEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3allHCH
- CBOMCTB apu(METUIECKHX JACHCTBHIA
Jlenutenun M KpaTHbIE YHUCIA, pa3jioKeHHWE Ha MHOxHUTenu. I[Ipocteie u
1.6 coctaBHble uymcna. I[lpuznaku nemumoctu Ha 2, 5, 10, 3, 9. Jenenue c
OCTaTKOM
1.7 CreneHb C HaTypajJbHBIM IOKa3aTeleM. 3aluch 4YHCIa B BUAE CYMMBI




paspAaHbIX Cllara€MbIX

UucnoBoe BblpakeHHE. BblUMCIEHHE 3HAYEHUH YHUCIOBBIX BbIPAKEHUM,

MOPSAJOK BBINOJHEHUs JAcicTBUM. Mcmosib30BaHWE IIPU  BBIYMCIICHUSAX

18 MEPEMECTUTEIBHOTO M COYETAaTEJbHOIO CBOMCTB (3aKOHOB) CJIOXKEHUS H
YMHOKEHUS, PaclipeIeInTEIbHOTO CBOMCTBA YMHOKEHHS
2 Hpobu
[IpencraBinerre o JOpoOM Kak crmoco0e 3amuCH  YacTH  BEIUYHHEI.
OO6bikHOBeHHbIE Apodu. [IpaBunbHbIe U HempaBWIbHbIE Opoou. CMelaHHas
2.1 Ipo0b, MPEICTAaBICHUE CMEIIAaHHOW ApOOHM B BHJIEC HENPABHILHOW JPOOH |
BBIICTICHUE 1EJI0M YacTH 4YHWClia W3 HENpaBWIbHOW JpoOu. M3o0pakeHue
npobeil ToukaMH Ha YMCIIOBOW MPsIMOH
25 OcHoBHOe cBoiicTBO npobu. Cokpamenue apobeit. [IpuBenaenue npodu K
' HOBOMY 3HameHartento. CpaBHeHUE 1pooeit
o3 CrnoxeHue U BRIYUTAHUE poOel. YMHOKEHHE U JesieHre ApoOeii, B3auMHO-
' oOpartHble 1podu. HaxoxaeHne yacTu 1eoro 1 HeNoro Mo ero 4actu
Hecstuunas 3anuck apoOeil. IlpencraBieHue necATHYHON ApoOM B BHIE
2.4 0OBbIKHOBEHHOM. M300pa)keHne NecSATUYHBIX JpoOel TOUKaMH Ha 4YHCIOBOM
npssmoit. CpaBHEHHE AECATUUHBIX IpoOeit
)t Apudmernueckue AEUCTBUS C JAECATHUYHBIMU  JIpodsMu. OKpyriieHue
' JECATUYHBIX Ipo0eit
3 Pernrenne TeKCTOBBIX 3a1a4
3.1 Pemrenre TekCTOBBIX 3374 apu(PMETHIECKUM CITIOCOOOM
39 Pemenue noruueckux 3anay. Pemenue 3amau nmepeOopoM BceX BO3MOMKHBIX
' BapHaHTOB. Vcronp30BaHue MPH peICHUH 331a49 TaOIHIl M CXeM
Pemrenne 3amad, comeprkamux 3aBUCHMOCTH, CBSI3BIBAIONINE BEINYHHBI:
33 CKOpPOCTb, BpEMsl, PacCTOSIHHUE, ILIEeHY, KOJIUYECTBO, CTOMMOCTb. EMHUIIBI
' M3MEPEHUs: Macchl, 00bEMa, IIEHBI, PACCTOSIHUS, BPEMEHH, CKOpOCTH. CBs3b
MEXIY eIMHULIAMU U3MEPEHHSI KaKI0W BETHIHHBI
3.4 Pemenrie oCHOBHBIX 3a/1a4 Ha JpoOH
3.5 [IpencraBieHre qJaHHBIX B BUIE TAOIUIl, CTOIOYATHIX TUATPAMM
4 Harnsgaas reomerpus
Harnsinneie npencrasienus o Gpurypax Ha IUIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K,
4.1 Jy4d, Yroji, JOMaHas, MHOIOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yrou. IIpsmon,

OCTpBIi, TYHOU U Pa3BEPHYTHIN YIIIbI




,HJ'II/IHa OTpE3KaA, MCTPHUUYCCKHUEC CAUHHUIIbI IJIWHBI. I[J'II/IHa HOMaHOﬁ, NNEPUMETP

4.2 MHOIOyrojbHuKa. M3mepeHue U IOCTPOEHHME YIVIOB C  IIOMOILBIO
TpaHCIopTHUpa

43 Harnsguele npencraBienus o ¢urypax Ha IUIOCKOCTU: MHOTOYTOJbHUK,

' NPSIMOYTOJIBHUK, KBaJpaT, TPEYTOJbHUK; O PABEHCTBE (pUryp
N3o0paxenue ¢uryp, B TOM umciae Ha kietdatoir Oymare. Iloctpoenwme

44 KOH(pUTYpalii W3 YacTe MNpsSMOH, OKPY)KHOCTH Ha HEIMHOBAaHHOM U

' kineryaTto  Oymare. lcmonb3oBaHME  CBOMCTB  CTOPOH M YIJIOB
MPSIMOYTOJIbHHKA, KBaJpaTa
[Inomanps mnpsSAMOYrojibHUKa W MHOTOYTOJIBHHKOB, COCTaBJICHHBIX U3

4.5 NPSIMOYTOJIBHUKOB, B TOM 4YHcle (UTYyp, H300paXEHHBIX Ha KJIETYATOU
Oymare. Equnuiibl usmepenus miomanu
Harnsgaeie npeactapneHus: 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBII
napajuienenumnen, Ky0, MHOrorpaHHuku. HM3oOpaxeHue mpocTeHmmx

4.6 MHOTOTpaHHHUKOB. Pa3BépTku kyba u mapamienenunena. Co3naHue Monaenen
MHOTOTPaHHUKOB (M3 Oymaru, TPOBOJOKH, TIUIACTHJIMHA H  JAPYTUX
MaTepUasoB)

47 O0BEM TPSIMOYTONIBHOTO Tapajuienenunena, kyoda. EauHunsr usmepeHus

' o0béMa

6 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 HarypanbHble uncia
Apudmernieckre ACHCTBHS C MHOTO3HAYHBIMU HATYpaJbHBIMU YHCIAMH.
UucnoBble BBIpAXKEHUS, TMOPSAOK JEHCTBUM, WCIOIB30BAaHUE CKOOOK.

1.1 Hcnonp30BaHne NMpU BBIYUCICHUSAX MEPEMECTUTEIBHOIO M COYETATEIBHOIO
CBOMCTB CIIO)KEHHS M YMHOXKEHHUS, paclpelesuTeIbHOr0 CBOWCTBA
YMHOKEHHUS

1.2 OxpyriieHne HaTypaJIbHBIX YUCEI

13 JlenuTenu U KpaTHBIC YHCIIa, HAUOONBINHA OOIIUI JAETUTENh U HAaNMEHbIIEe

' oOmiee kpaTHoe. JlemTuMOCTh CyMMbI U TIPOU3BEICHUS

14 JleneHue ¢ ocTaTKoM

2 Hpobu




OObIKHOBEHHAss ApOOb, OCHOBHOE CBOMCTBO JIpOoOM, COKpaIlleHHE ApOOCi.

21 CpaBHeHuE U ynopsA04MBaHue Ipooeit
25 Pemenue 3amad Ha HaXOXKJIEHUE YACTH OT LIEJIOrO M LIEJOro IO €ro YacTH.
' JlpoOHOE 4KCII0 KaK pe3ysbTaT IeJIeHUs
23 IIpencraBnenue AecATUYHOM JpoOM B BHUJE OOBIKHOBEHHOH Jpobu u
' BO3MOKHOCTH IPE/ICTaBICHUS] OOBIKHOBEHHOU APOOH B BHJIE NIECATHYHON
JlecaTuuHble JApoOM W MeTpuyeckas cucreMa Mep. ApupmeTnyeckue
2.4 JEUCTBUS M YHUCIIOBBIE BBIPAKEHHUS C OOBIKHOBEHHBIMH M JI€CATHUYHBIMHU
IpOoOsSMHU
25 OtHowenue. /[lenenne B JaHHOM OTHouIeHWH. Macmitad, npomnopuus.
' [IpumeneHnne mponopuuii Ipy PeIICHUH 3a1a4
[TonsiTue npouenTta. Borurcnenue nponeHTa OT BEIUYHUHbBI U BEIMUUHBI 110 €€
2.6 IPOLIEHTY. BelpakeHue npoueHToB AecATUYHBIMU ApoOsmu. Penenue 3amaq
Ha IPOLEHTHI. Bripa)keHne OTHOIIEHUSI BETMYHUH B ITPOLIEHTaX
3 [TonoxxurenbHblE U OTPULIATEIbHBIC YHCIIA
[TonoxurenbHble U oTpunareiabHble yucia. Llensie yncna. Monyne uucna,
3.1 reoMeTpuuecKas MHTepHpeTanus Moayis uucia. M3oOpaxkeHue uucen Ha
KOOpAMHATHOM npsAMoil. UncnoBsle mpoMexxyTku. CpaBHEHUE YnCe
3.9 Apudpmernueckue JEHUCTBUS C TOJOXKHUTEIbHBIMM M OTpPHUIATEIbHBIMU
' quclIaMu
[IpsimoyronbHasi cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOUKK Ha
3.3 IIOCKOCTH, alcmucca W opamHarta. llocTpoeHne TO4YeKk W GQUryp Ha
KOOPJAMHATHOM TIOCKOCTH
4 BykBeHHbIE BBIpaXKEHUS
[Ipumenenne OykB Il 3a0UCH  MaTeMaTUYECKUX  BBIpaXEHUH U
11 npeuiokeHuil.  CpoiicTBa  apudmeruueckux  JedcTBuil.  BykBeHHbIE
' BBIPQKEHUS M YMCJIOBBIE MOJCTAHOBKHU. ByKBeHHbIE paBeHCTBA, HAXOXKICHUE
HEU3BECTHOTO KOMIIOHEHTA
43 ®opmynel, GOpMYNBl MEpUMETpa U IUIOMAAN NPSMOYTOJbHUKA, KBaJpara,
' o0béMa mapaienenumena u kyoa
5 Pemrenne TekCTOBBIX 3a1a4
51 Pemrenue TekCTOBBIX 3a71a4 apu(PMETHIECKUM CITOCOOOM
£ Pemenue normueckux 3amad. Pemenue 3amay mepeGOpoOM BCEX BO3MOKHBIX

BapHaHTOB




Pemenne 3a1a4, CoOACpKalluxX 3aBHCHUMOCTH, CBA3BIBAIOIIUX BCIWMYHHBI:

CKOpPOCTBD, BpEMm1, paccTrosaHuc, OcHa, KOJIMYCCTBO, CTOMMOCTB,

5.3 IIPOU3BOIUTENILHOCTD, BpeMsl, 00bEM paboThl. ENMUHMIIBI U3MEPEHUsI: MacChl,
CTOMMOCTH, pAacCTOSIHUS, BPEMEHH, CKOpocTH. CBA3b MEXIy €IWHULAMU
U3MEPEHUs KaXJ10M BETMUMHbI
5 4 Pemenne 3azmay, CBS3aHHBIX C OTHOLIEHHWEM, IPOHNOPLHMOHAIBHOCTHIO
' BEJIMYMH, IPOIICHTAMH; PEILICHHE OCHOBHBIX 33]a4 Ha JPOOU U MPOLEHTHI

56 OneHka W TMPUKUIKA, OKpyrieHue pe3ynabTata. CocTaBieHHE OYKBEHHBIX
' BBIPQ)XEHUH 110 YCIIOBUIO 33/1a4H.

£ 6 IIpencraBneHue naHHBIX C MOMOIIBIO TaOnuu M auarpamm. CronbuaTsle
' nuarpammbl. YTeHHe KpyTroBbIX AUarpamMmm
6 Harnsinnas reomerpust

6.1 Touka, mnpsmas, OTpe30K, Jyd4, Yroji, JIOMaHas, MHOIOYTOJbHUK,
' YeThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KpYT

. B3aumHoe pacnonoxeHue IBYyX MpsIMbIX Ha IIJIOCKOCTH, MapajlieibHble
' IpsIMble, IEPIEHANKYIISIPHBIE IPSIMbIE

6.3 W3mepenue paccTOsSHUM: MEXAY IBYMS TOYKaMH, OT TOUKH JI0 IPSMOH,
' JUIMHA MaplIpyTa Ha KBaJpaTHOU ceTKe

6.4 W3mepenue 1 nocTpoeHue yrioB ¢ IOMOUIbIO TPAHCIIOPTUPA

65 Bunsl TpeyroapHUKOB: OCTPOYTOJBHBIM, NPSAMOYTOJIBHBIA, TYIOYTOJIbHBIM,
' paBHOOEIPEHHBIN, PABHOCTOPOHHUI

6.6 YerbipéxyronpbHuk. I[IpAMOYyroapbHUK, KBaJpaT: HWCIOJIB30BAHUE CBOWCTB
' CTOPOH, YIJIOB, AMAaroHaJIeN

N300pakeHne TreoMeTpuuecKux (Uryp Ha HEIMHOBAHHOM Oymare c

6.7 UCIOJIb30BAHUEM  LUPKYJS,  JIMHEWKH,  YrOJbHHKA,  TPaHCHOPTHUPA.
ITocTpoenust Ha KieT4aToit Gymare

6.8 IlepumeTp MHOTOYTOJIBHHUKA

6.9 [Tonsatue nomanu GUrypsl, eqMHULBI U3MepeHus riomaay. [Ipubmkénnoe

' M3MepeHue IIomaan Guryp, B TOM 4Hcie Ha KBaJpaTHOU CeTKe

6.10 [TpubmmkEHHOE N3MEPEHNE TMHBI OKPY>KHOCTH, TUTOMIAIN Kpyra

611 CumMerpus:  LeHTpajbpHasi, oceBas U  3epkanbHas. IloctpoeHue

' CUMMETPUYHBIX QUTYP

6.12 Harnsnneie IIPEJCTAaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢burypax:

napajuiefienunena, Kyo, mpusMa, nmupamuaa, KOHYC, IWIHHIp, Map U cdepa.




6.13

N3o00paxenne  mpoctpaHcTBeHHbIX  ¢uryp.  Ilpumepst  pa3Béprok
MHOTOTPaHHUKOB,  ILWIMHJIpa W  KOHYca. Coznanue  Mozeneit
MIPOCTPAHCTBEHHBIX (uryp (u3 Oymaru, IpOBOJIOKH, IUIACTUIIMHA U JPYTUX

MaTEepUajIoB)

[TonstTre 00BEMa, enUHUIBI U3MepeHus: 00béMa. OO0BEM MPSAMOYTOIHHOTO

napajuienenumnena, kyoa




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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