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MNOACHUTEJIBHASA 3AIINCKA

[TpropuTeTHBIMY LIETSIMU O0yUEHUST MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

e TPOAOKCHHE (HOPMHUPOBAHUS OCHOBHBIX MATEMATUYECKUX TOHSATHH
(uncnmo, BenWYMHA, TeoMeTpuyeckas (urypa), 0oOeCreUMBAIOIINX
MIPEEMCTBEHHOCTh W TEPCHEKTUBHOCTh MAaTEMaTHYECKOTO O0Opa30BaHUS
00yYaroIIMXCS;

e Dpa3BUTHE  UWHTCIJICKTYyalbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOydJaromuxcsi, IO3HABATEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, HHTEpEca K N3yYCHUIO MAaTEMATHKH;

e TOABEJCHUE O0YUYAIOIMNUXCS HA JOCTYITHOM JUISI HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY)KAIOIIETO0 MUPA;

e (¢dopmupoBaHre (QYHKIMOHATHHOH  MaTEeMAaTHUYECKOH TPAMOTHOCTH:
YMEHHsI paclio3HaBaTh MaTeMAaTHYECKUE OOBEKTHI B peabHBIX JKU3HCHHBIX
CUTYaIUsX, TPUMEHSATh OCBOCHHBIC YMEHHUS JUIS DPEIICHUS IPAKTHKO-
OPUEHTUPOBAHHBIX 3aja4, HHTEPIPETUPOBATH MOJYUICHHBIC PE3YJIbTAThI U
OIICHUBATh WX Ha COOTBETCTBUE MPAKTHUECKON CUTYaIHH.

OCHOBHBIE JMHUHM COJICpP)KaHMS Kypca MaTeMaTMKH B 5—6 Kiaccax —
apuMeTHIYeCKass W TEeOMETPUYECKas, KOTOpPhIE pPa3BHBAIOTCA TMapalICNIbHO,
KaXXJ1asi B COOTBETCTBUM C COOCTBEHHOU JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJTHA OT
Jpyroi, a B TECHOM KOHTaKTe€ W B3aWMOJCWUCTBHU. Takke B Kypce MaTeMaTHUKH
MIPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMH anreOpbl U OMUCATEIbHON CTaTUCTHKHY.

N3ydenne apuMeTHIecKoro Marepuana HaunHAETCS CO CHCTEMAaTH3allud U
pa3BUTHS 3HAHWW O HATypaJbHBIX UYWCIIAX, MOJIYYCHHBIX HA ypOBHE HAYajabHOTO
obmero obpazoBanus. [Ipu 3TOM COBEpIIIEHCTBOBAHUE BHIYMCIUTEIBHON TEXHUKU
U (QopMHpOBaHHE HOBBIX TEOPETHUYECKUX 3HAHWM COYETACTCS C pa3BUTHEM
BBIYUCIIUTEIFHON KYJIbTYphl, B YaCTHOCTH C OOYYCHHEM MPOCTEHUIIUM MpHEMaAM
NPHUKUJIKA ¥ OICHKH PEe3yJIbTaTOB BBIYHMCICHUH. V3yueHWe HaTypalbHBIX YHUCEI
POJI0JDKAeTCs B 6 Kilacce 3HAKOMCTBOM C HayajdbHBIMH TIOHSTHSIMHU TEOPUHU
JETMMOCTH.

Havano wm3ydeHusi OOBIKHOBEHHBIX W JIECATHUYHBIX ApoOEH OTHECEHO K 5
KJIacCy. DTO MEPBBIA dTalm B OCBOSHUU JIpo0eH, KOorja MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMH HCSIMH, IOHATHAMH TeMbl. [Ipu 3TOM paccMOTpeHre OOBIKHOBEHHBIX
IpoOelt B MOJHOM O0OBEME MPEAIIECTBYET M3YUCHUIO ACCATHYHBIX IAPOOEH, 4TO
IeJIeCO00pPa3HO C TOYKH 3PEHHS JIOTUKW H3JI0KCHHsI YHCIOBOW JIMHWHW, KOT/a
npaBWia JEHCTBUH C JECATUYHBIMUA JPOOSIMH MOXKHO OOOCHOBaTh yiKe
W3BECTHBIMH QJITOPUTMAMH BBITIOJTHEHHS JCUCTBUN ¢ OOBIKHOBEHHBIMH JPOOSMHU.
3HAKOMCTBO C JICCATUYHBIMHU APOOSIMH PACHIUPUT BO3MOXHOCTH JUISI TIOHUMAaHUS
00yJarImMUMUCS TPUKIIAIHOTO IPUMEHEHUS HOBOW 3aIllUCH MPU M3YyYSHUH JIPYTHX
NPEIMETOB W MPHU MPAKTHUYECKOM HCTONb30BaHUU. K 6 Kitaccy oTHECEH BTOpOi



3Tam B HU3YYEHHH [Jpo0€il, I/€ MPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHMsSI W TpeoOpa3oBaHus ApoOEl, OCBOEHHUE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIUYMCICHUM, B TOM YHUCJIE 3HAYEHUU
BBIPQXEHUI, COepKAIUX U OOBIKHOBEHHBIE, U IECATUYHBIE APOOU, YCTAHOBJIEHHE
CBsI3€M MEXKIy HUMHU, paCCMOTPEHUE IPUEMOB PELLICHUS 3a]a4 Ha Apoou. B Hauane
6 KJ1acca MPOMCXOAUT 3HAKOMCTBO € OHSATHUEM IPOLIEHTA.

OCOOEHHOCTBIO HW3YYEHHsI TOJOKHUTEIbHBIX M OTPULIATEIbHBIX YHUCEI
ABJIAETCS. TO, YTO OHM TAK)KE€ MOTYT PacCMaTpUBAThCS B HECKOJIBKO 3TaroB. B 6
KJlacce B Hadaje H3ydeHus TeMbl «lIoJI0KUTENbHBIE U OTPHULIATENIBHBIE YUCIIa»
BpIACIIIeTCsT nonareMa «llensle uumcna», B paMKax KOTOPOM 3HAaKOMCTBO C
OTpULIATEJIbHBIMU ~ YUCIAMM W JEUCTBUSIMM €  [OJOXKUTEIbHBIMH U
OTPULIATEIbHBIMU YHUCJIAMH MPOUCXOJUT HA OCHOBE COAEPMKATEIBHOIO MOJIXO0JA.
OTO0 MO3BOJSET HA AOCTYIIHOM YPOBHE MTO3HAKOMUThH O0YYarOIMXCs NPAKTUUECKU
CO BCEMM OCHOBHBIMH IIOHATHSIMHU TEMBI, B TOM YUCJIE U C IIPaBUJIaMU 3HAKOB IPU
BBIMIOJTHEHUH apu(METHUECKUX NeHCTBUIl. 3yueHue pannoHaNbHBIX YHUCEN Ha
ATOM HE 3aKOHYHTCS, a OyIeT MPOIOJDKEHO B Kypce anreOphl 7 Kiacca.

[Tpu oOy4yeHHH pelIeHHI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax HCIOJIb3YIOTCA
apumernyeckue npuémsl perieHus. [Ipu oTpaboTke BBIYUCIUTENBHBIX HABBIKOB B
5—6 KJaccax paccMaTpUBAIOTCS TEKCTOBBIE 3aJa4M CIEAYIOIIMX BUAOB: 3aJa4d Ha
JIBMKEHHE, HA YacTH, Ha IOKYNKH, Ha pabOTy M MPOU3BOJAUTEIHHOCTH, Ha
IPOLEHTHI, HA OTHOLICHHS U Tiponopiuu. OOydaromuecs 3HaKOMSITCS ¢ TpUuéMaMu
pelieHus 3aaad  nepedbopoM BO3MOXKHBIX BapHaHTOB, YydaTcsi palboTarh C
uH(popMaluen, NpeACcTaBIeHHON B (hopMe TaOJINL WM JUarpamm.

B  mporpamme  yuebHOoro kypca «Marematuka» — NOpegyCMOTPEHO
(dbopMupOBaHUE MPOMEACBTHUECKUX alreOpandeckux mpenacraBieHuil. byksa kak
CUMBOJI HEKOTOpPOTO YHCIa B 3aBUCUMOCTH OT MaTEMaTHYECKOTO KOHTEKCTa
BBOJUTCSI TOCTENEHHO. DyKBEHHas CHUMBOJIMKA IIMPOKO HCIIOJIB3YETCS IPEXKIE
BCEro JJIs 3aliCcH OOIIMX YTBEP)KIEHUHN U MpEeIOKEHUH, POpMys, B YaCTHOCTU
JUISl BBIYMCIIEHUSI TEOMETPUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTENSD YUCIA.

B mporpamme yuebHoro kypca «MaTemaTtukay NpeaCTaBiICHa HarjsaHAs
reOMETpHs, HalpaBJeHHAas HAa  pa3BUTHE o0pa3Horo MBIIIEHUS,
IPOCTPAHCTBEHHOTO BOOOpaXKEHHUs1, U300PA3UTENBHBIX YMEHUN. DTO BayKHBIN ATl
B M3YYECHHHU T€OMETPUM, KOTOPBIM OCYLIECTBISETCS HAa HATJSAAHO-IIPAKTHYECKOM
yYpOBHE, ONUPAETCS Ha HAIIAIHO-00pa3HOE MbIIIEHHEe oOydarommxcs. bompras
pOJIb  OTBOAUTCS  MPAKTHUYECKOW  JI€ATEIBbHOCTH, OMNbITY, 3KCIEPUMEHTY,
MOJIeIpoBaHut0. O0yyarouIecs: 3HaKOMSTCS C T€OMETPUUECKUMU (UIrypaMy Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C MX MPOCTEHIIMMH KOHQUIYpALUSIMH, ydaTcs
n300paxkaTb MX Ha HEJIMHOBAHHOM M KIJeT4aTol Oymare, paccMaTpUBarOT MX
IIPOCTENIINE CBOMCTBA. B mporecce uM3ydyeHHsl HarasigHOM TIE€OMETPUM 3HAHWS,



MOJIYYCHHBIC OOYYaIOMMMHCS HAa YPOBHE HAYAJIBHOTO 0O0IIero oOpa3oBaHUS,
CUCTEMATU3UPYIOTCS ¥ PACHIUPSAIOTCA.

CornacHo yuyeOHOMYy miaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npeaMmer «MareMatrkay, KOTOpbIA BKJIIOYAeT apuMeTHdYecKud Marepuan u
HaIIIHYI0O T€OMETPHUIO, a TakKKe IPOIEeBTUUECKUE CBEICHUSI W3 aireOphl,
AJIEMEHTHI JIOTUKU U Hauajaa OMUCaTeIbHOM CTaTUCTHUKHU.

Ha usyuyenme yuebHOro xypca «Matemaruka» otBoautcs 340 dacoB: B 5
kiacce — 170 gacoB (5 wacoB B Henmenw), B 6 kiacce — 170 yacoB (5 4acoB B
HEJIETIO).



COJEPXKXAHUME OBYUYEHUA
S KUIACC

HarypajbHble unciia v HYJIb

HarypanpHoe umcno. Psg Hatypanbnbix umcen. Yucimo 0. M3obOpaxkenwue
HATypaJbHbIX YUCET TOYKAMU HAa KOOPJIMHATHOM (YUCIOBOM) MPSMOH.

[lo3unmonHass cucrteMa cuMcieHus. Pumckas HyMmepanuss Kak HpHUMED
HEMO3UIIMOHHON CHCTEMBI CUUCIICHUSA. [{eCATUUHAs CUCTEMA CUUCIICHUS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHHUE HATYPAJIbHBIX UHCENl C HYJIEM.
Crnoco0bl cpaBHeHus1. OKpyTIeHNEe HATYPaTbHbBIX YUCEN.

CnoxeHne HaTypaJbHBIX YMCEN, CBOMCTBO HYJISI IPU CIIOKEHUU. Brluntanue
KaK JCeHCTBUE, 0OpaTHOE CIIOKCHHIO. Y MHOKCHHE HATYPaJIbHBIX YHCEI, CBOHCTBA
HyJId W C€IWHWIBI TpU yMHOXKEHuUW. JlemeHue Kak JeicTBue, oOpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI IEMCTBHM, CBSI3b MEXIYy HUMU. [IpoBepka pesyinbraTa
apumernyeckoro paeiictusa. I[lepeMecTuTenbHOe M CcouyeTaTeNbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUsI, pacIpeieInuTeIbHOe CBONCTBO (3aKOH)
YMHOXEHHUS.

Hcnonp3oBanue OykB 1711 0003HAYCHUSI HEM3BECTHOTO KOMIIOHEHTA | 3aITUCH
CBOMCTB apu(METHUECKUX JCHCTBUIA.

Jenutenn M KpaTHbIE YKCIA, Pa3joKeHUWEe Ha MHOxuTend. lIpocteie u
cocraBHble uncia. [Ipuznaku aenumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ oCTaTKOM.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM. 3aluCh 4YUCIA B BHUAE CYMMBI
pa3psaHBIX CIAracMbIX.

HucnoBoe BbIpakeHHe. BbIUKCIIEHWE 3HAYEHUM YUCIOBBIX BBIPAXKECHUU,
NOPSIAOK  BBIMIOJMHEHUA  JeWcTBUM.  Mcmonp30BaHWE MpPU  BBIYMCICHUSX
MEPEMECTUTENILHOTO M  COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHUS, PACIPEAECTUTEIBHOTO CBOMCTBA YMHOXKCHHUS.

Apodn

[IpeacraBinenre o JApoOM Kak crnoco0e 3amucu YacTh BEJTUYHUHBI
OObikHOBeHHBIE ApoOu. I[lpaBuibHbIle W HempaBwibHbe JpoOu. CMmemiaHHas
IpoOb, TpencTaBiIeHHE CMENIaHHOW JApoOM B BHUAE HEMPaBWIBHON JpoOu U
BBIICJICHHE TIEJIOM YacTH 4YMClia U3 HeMpaBWIbHOU Mpodu. M3obpaxkenue mpodeit
TOYKaMH Ha YHCII0BOM MpsiMoii. OCHOBHOE CBOMCTBO ApoOu. CokpalieHrue apooeii.
[TpuBenenue apodbu Kk HoBoMy 3HameHaTeno. CpaBHEHUE qpoOeit.

CrnoxxeHue W BhIUMTaHUE JpoOel. YMHOXKEHUE U AelieHue IpoOeid, B3auMHO
obpatHbie podu. HaxoxkaeHue 9acTu eaoro  1esioro Mo ero 4acTy.

Jlecsatnunast 3amuck npoOeii. [lpencraBnenue necaTmdHON ApoOM B BHIE
0OBbIKHOBEHHOU. M300pakeHHe MAECATUYHBIX JApOOEH TOYKAMM Ha YHCIOBOU
npsiMoi. CpaBHEHHE JIECITUIHBIX JTPOOCH.



Apudmernueckne JEHCTBUS C JCCATUYHBIMH JApoOsimu. OKpyrieHue
JECATUYHBIX APOOEH.

PemeHne TeKCTOBBIX 33124

Pemienne TekcTOBBIX 3amad  apudmeTHdyeckuM —crocobom. Perenue
JIOTUYECKUX 3ajad. PemeHue 3agad nepeObOpoM BceX BO3MOXKHBIX BapHaHTOB.
Hcnonp30BaHue Npu pelieHuu 3aa4 TabIuI] U CXEM.

Pemienne 3amay, copepKammx 3aBUCHMOCTH, CBS3bIBAIOIINE BEJIUYUHBIL:
CKOpPOCTb, BpEMs, pPacCTOSIHUE, II€Ha, KOJIUYECTBO, CTOMMOCTh. EIWHHUIIBI
U3MEpPEHUs: Macchl, 00bEMa, LIEHbI, PACCTOSIHUS, BPEMEHH, CKOpocTd. CBs3b
MEXKy €AMHULAMHU U3MEPEHUS KAXKI0W BEJIMYHHBI.

Pemenrie ocCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBnenne MaHHBIX B BUIE TaOIHII, CTOIOYATHIX JHATPAMM.

Harasignas reomerpus

Harnsnnele npenacraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, Mpsimas,
OTPE30K, JIy4, YIroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, Kpyr. YroiL. IIpsamoi,
OCTPBIN, TYNION ¥ Pa3BEPHYTHIN YTJIBI.

JInuHa oTpe3ka, METpUUECKHUE €AUHHULIBI UIUHBL. [[JInHA JTOMaHOH, NIEPUMETP
MHOIOYTroJibHUKa. FI3MepeHne U NOCTPOECHHE YIJIOB C OMOIIBIO TPAHCIIOPTUPA.

Harnsnnele npeacTtaBieHuss o (urypax Ha IUIOCKOCTHA: MHOTOYTOJIbHHK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIBHUK, O PABEHCTBE (PUTYD.

N3o0paxkenne ¢uryp, B ToM uucie Ha kierdatoi Oymare. Iloctpoenue
KOH(UTYpalrii U3 4acTe MpsMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare. Mcniosib30BaHUE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomans NOPAMOYTrOJbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM YHCJEe (UTYp, N300paKEHHBIX HA KJIETYAaTOH Oymare.
EnvHune! n3mMepeHns mionaau.

HarnsinHele npeacTaBiieHus O MPOCTPAHCTBEHHBIX (UTYpax: MPsIMOYTOJIbHBIN
napaenenunen,  kyo,  MHororpaHHuku.  M3o0paxkeHue — mpocTermmmx
MHOrorpaHHukoB. Pa3Béprkum kyOa u mnapamienenunena. CozmaHue wmojenen
MHOTOTPaHHHUKOB (M3 OyMaru, MpOBOJIOKH, TUNIACTUIIMHA U IPYTUX MaTEPHAIIOB).

OO0BEM mpsAMOYroJBHOTO Mapajuienenunena, kyoa. Egununbl n3mepenus
00béMa.

6 KJIIACC

HartypaabHblie unciaa

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATypPaJIbHBIMU YHCIIAMHU.
UucnoBble  BBIpOKEHMS, TMOPSAOK  JCHCTBUH,  HUCIOJIb30BAaHUE  CKOOOK.
Hcnonb30BaHWE TP BBIYMCICHUSAX NEPEMECTUTEIBHOTO M  COYETATEIBHOIO
CBOMCTB CJIOKEHHUS U YMHOXCHHS, PACHPEACIUTEIIBHOTO CBOMCTBA YMHOXEHHUS.
OxkpyriieHuEe HaTypaJbHBIX YUCET.



Jlenutenu u KpaTHbIE YKCIa, HAMOOIBIINKA OOLIUI IEIUTENh U HaUMEHbIIEe
oOuree kpatHoe. [lenMMOCTh CyMMBI U IPOU3BEIeHUS. JleJeHne ¢ 0CTaTKOM.

Apoou

OObIKHOBEHHAs1 JPOOb, OCHOBHOE CBOWMCTBO JpOOH, COKpalleHue apooeil.
CpaBHeHue U ynopsaounBaHue apooeii. Pemenue 3a1a4 Ha HaXOXK/JIEHUE YACTH OT
[EJIOr0 M WENOro mo ero 4vactu. JpoOHoe uYMcino Kak pe3yapTaT JeNCHUS.
[IpencraBnenne AeCSITHIHON IpOOH B BUE OOBIKHOBEHHOW TPOOU U BO3MOXKHOCTD
IpeCTaBICHNs] OOBIKHOBEHHOU Ipo0u B BUAE JAecaTUYHOU. JlecsTuunble ApodH u
MeTpHUYecKasi cucteMa Mep. ApudmeTuieckue ASHCTBUS U YHCIIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

OtHomienue. Jlenenwe B JaHHOM OTHOIIEHWH. Macmral, TpOmopIus.
[IpuMeHnenne mponopLUyi NPy PEIICHUH 3a1a4.

[lonatue npoueHTa. BelunciaeHrne NpoueHTa OT BEJTUYUHBI U BEJIMYUHBI 110 €€
MPOLIEHTY. BbIpaxkeHre MpOLEHTOB JIECATUYHBIMHU ApoOsimu. Pemienue 3amau Ha
MPOIEHTHI. BbIpaxkeHNEe OTHOIIEHUS BEJIMYUH B MPOIIEHTAX.

IHonoxuTeNbHBbIE K OTPUIIATEIbHBIE YHCIA

[TonmoxuTtenbHpleE U OTpULATENbHBIE YKcia. Llenple uncna. Moayne 4dncna,
reoMeTpuyecKas HHTeprnperanus Moayis uyucna. M3o0paxkenue uucen Ha
KOOpAMHATHOM  mpsAMoW. UYUuciaoBele  NpoMexyTku. CpaBHEHHE  YHCEN.
Apudmernueckue NeUCTBUS C MOJIOKUTESTLHBIMU M OTPUIATEIIBHBIMUA YUCTAMH.

[IpsmoyronpHas cucTeMa KOOpJAMHAT HA MIIOCKOCTH. KOOpAMHATHI TOUKH Ha
IJI0CKOCTH, abcuucca u opAauHata. [loctpoenue Touek u Guryp Ha KOOpAUHATHOU
IIJIOCKOCTH.

byKkBeHHbIE BbIPaKeHUS

[Ipumenenne OyKB JuIsi 3almUCH  MATEMAaTUYECKUX  BBIPOKECHUU U
npenioxenuii. CBoiicTBa apudmernyeckux aelcTBUid. bykBeHHbIE BBIpaKEHUS U
YUCJIOBBIE TOJCTAHOBKHA. DYyKBEHHBIE PABEHCTBA, HAXOXKJICHHE HEU3BECTHOIO
KOMITIOHEHTa. PopMyibl, (HOpMyJIbl TMEpUMETpa U IUIOMIAJAU TMPAMOYTOIbHUKA,
KBaJipaTa, 00bEMa mapauienenumnena u Kyoa.

PemeHue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3amay  apupMeTHUEeCKHUM crocobom. Pemenue
JIOTUYEeCKUX 3a1ad. Pemienne 3a1ad nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemienne 3agay, coaepkalmMX 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIUYUHBIL:
CKOpOCTb, BpeMs, paccrosiHue, LICHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOUTEIILHOCTh, BpeMs, 00bEM paboThl. ENWHUIBI W3MEpPEHHS: MacChl,
CTOMMOCTH, PACCTOSIHUS, BpPEMEHHM, CKOpPOCTH. CBsA3bp MEXAY €IUHHUIAMU
U3MEPEHUS KaXKA0W BETUUUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOLIEHHWEM, HPONOPLUHUOHAIBHOCTHIO
BEJTUYMH, MPOIICHTAMU; PEIICHUE OCHOBHBIX 3a/1a4 Ha IPOOU U MIPOIICHTHI.



OneHka M TpUKUAKA, OKpyriieHue pesynbrata. CocTaBieHHE OyKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3aa4H.

[IpencraBienre AaHHBIX C MOMOIIBI0 TaOmul W auarpamMMm. CrtonOuaTeie
JarpaMMBbl: YTEHHUE U MOCTPOEHNE. UTEHUE KPYTOBBIX JUarpamMM.

Harasignas reomerpus

Harnsguele mnpenacrtaBneHus o ¢urypax Ha IDJIOCKOCTH: TO4YKa, MpsiMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbHUK, YETBIPEXYTONIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anmHoe pacnonoxkeHue OByX MNPsAMBIX Ha IUIOCKOCTH, MapaJUIeIbHbIE
npsIMbIE, TMEPIECHANKYIJSIpHbIE OpsMble. M3MepeHue pacCcTOsHH: MEXIYy ABYyMs
TOYKaMHM, OT TOYKH 0 IPSIMOM, JUIMHA MapLIpyTa HAa KBaJPAaTHOU CETKE.

MN3mepeHne W NOCTPOEHHE YIIOB C IIOMOILIBK TpaHCHopThpa. Buabl
TPEYTOJbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYHNOYTOJIbHBIMH,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYrOJIbHUK, IIPUMEPHI
YETBIPEXYTOJILHUKOB. [IpsIMOYronpHUK, KBagpaT: UCIOJb30BAHUE CBOKCTB CTOPOH,
yriaoB, auaronaneil. M3o0paxkeHne reoMeTpuueckux (QUryp Ha HEIMHOBAHHOM
Oymare ¢ WCIIOJIb30BAHUEM LUPKYJs, JHMHEWKH, YTOJbHHMKA, TPAHCHIOPTHpA.
[TocTpoeHus Ha KieT4yaTon Oymare.

[lepumerp MHoroyroiapHuka. IloHsiTue miomanun QUrypsl, eIUHUILIBI
u3MepeHus miomanu. [pubmkénHoe u3mepenue miomanu Guryp, B TOM YUCIE
Ha KBaapaTHOU ceTke. [IpubnmxéHHOe U3MepeHne AMUHbI OKPY>KHOCTH, TIJIOLIaIN
Kpyra.

CummMmeTpusi: LeHTpaJlbHasi, OCEBasl U 3€PKAJIbHASI CHMMETPHH.

[TocTpoenne cUMMETPUYHBIX QUTYD.

Harnsnueie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
napajuienenunen, ky0, mpu3sMa, NUpaMuja, KOHYC, LWJIMHAp, wmap u cdepa.
N3o06pakenne nmpocTpaHCTBEHHbIX ¢uryp. [IpumMepsl pa3BEpTOK MHOTOTPaHHUKOB,
nuiIMHApa U KoHyca. Co3naHue Mozeneld MpOoCTPaHCTBEHHBIX puryp (u3 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPUAIIOB).

[Tonsitue o00BEMA, emuHUIGI H3MepeHUs: 00béMa. OOBEM TPAMOYTOJIBHOTO
napajuienenunesna, Kyoa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHMS MporpaMmbl y4yeOHOro Kypca
«MaremaTnkay XapakTepu3yroTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHHEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U PeaTu3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKJAaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOIEeM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATEIBHOCTH YYEHOIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HAa MPOTSKEHUHM BCEW KU3HU IS YCHEIIHOM Mpo¢ecCHOHaIbHON
JESATEIIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM U
IOCTPOCHUEM MHIAUBUAYAIbHON TPAEKTOPUHU OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTH4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHUHA, YMEHHIO BUJAETH
MaTE€MaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAaLlME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUS LMBWIM3ALMM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KakK CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOYYHs:

TOTOBHOCTBIO MPUMEHSATh MATEMaTUYECKHE 3HAHMS B HHTEPECaX CBOErO
30pOBbs, BEAEHUA  3740poBoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COQIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXa, peryspHas (usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, MpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAaHHE:

OpUEHTALlME HAa NIPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM UL pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpPY’KAIoLIEH cpeapl, IMJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOLIEH Cpelbl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTEeH WX PEIICHHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBUAM COLMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pPE3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, mpuoOpeTaTh B COBMECTHOM IESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMynTupoOBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEIICHUsI U ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:

e BBUBJSITh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHSTHI, OTHOIICHWH MEXIYy TMOHATUSIMH, (OPMYIHPOBATH
ONpENCNICHUs  MOHSATHUM, YCTAHABJIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccupuKalu, OCHOBAaHUS [Jisi OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U W
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH 1 MPOTUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJIb30BAHHUEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHU, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

pa30upaTh OKa3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (TPSIMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIE O0KA3aTeIbCTBA
MaTeMaTHUeCKUX (aKTOB, BBICTPAMBATH aAPTYMEHTAIMIO, MPHUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpaATh HaWOOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eCTBUA:

UCTIONIb30BaTh BOMPOCH KaK HCCIEIOBATEIbCKHA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIIUME MPOTUBOpEUUE, MpoldIemy,
CaMOCTOSITENIbHO YCTaHaBIMBaTh HKCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECJIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEOBAHNE 110 YCTAHOBICHUIO OCOOECHHOCTEH
MaTEMaTU4YECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENTbHO (hOPMYIHPOBATH 000OIIEHHSI U BBIBOJBI MO pe3yJbTaTaM
POBEAEHHOTO HAOMIOJCHUS, WCCIICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3MPOBATh BO3MOXXHOE pa3BUTHE TMpOIecca, a TaKXKe BBIJIBUTATh
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSAX.

Pabora ¢ nnopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30OBITOYHOCTH HH(GOpPMAIMH, JaHHBIX,
HEOOXOIUMBIX JUISI peILICHHs 3a/1a4H;

BbIOMpaTh, aHAJM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPEICTAaBICHHUS,

BbIOUpaTh (GOpMy TpencTaBieHHs HWHPOPMAUU U HIUIIOCTPUPOBATH
peliaemMble 3aJaud  CXEMaMH, JAdarpaMMmaMM, WHOW rpadukodl M uX
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTH HMHQPOPMAIMH IO KPUTEPHUSM, MPEIOKEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1elCTBHUA:

BOCIIpUHUMATDL U q)OpMy.TII/IpOBaTL CYyXKACHUA B COOTBCTCTBUU C YCIOBHUAMU
" neIAMn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO XOAY pPELICHUS
3a7a4i, KOMMEHTHPOBATh MOJYyYEHHBINA PEe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0JIeMBbl, pelraeMoil 3ajaun, BbICKa3bIBaTh MJICH, HAICIEHHBIC Ha MOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JAMANora, OOHApYKUBATh pa3iHyuude U CXOJCTBO IMO3UILIUN, B
KOPPEKTHOH opme popMyaupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
NPEICTaBIsITh  PE3yJAbTaThl  pEIICHUs  3ajaud, IKCTIEPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIEHO BEIOMPATh (hOpMAT BBICTYIICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIMN U 0COOCHHOCTEN ayIUTOPHH,

NOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAMBUAYAIbHON
paboThI pU PENICHUH YICOHBIX MATEMATHICCKUX 3a71aY;

NPUHUMATH 11€]h COBMECTHOU NEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHON pabOTBI, pacmpeaensiTh BUIbI padOT, JOrOBApUBATHCH,
00CcyX1aTh TPoOIecC U pe3yabTaT padboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIO/ICH;

y4yacTBOBaTh B TPYNMNOBBIX ¢opmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U JAPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOODAWHHPOBATH CBOM JIEHCTBUS C JAPYTMMH WICHAMH KOMAaH/IbI,
OILICHHMBATh KAaueCTBO CBOETO BKJaJa B OOMIMH NPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanmus:

CaMOCTOSITEJIBHO COCTABJIAThH IUIAH, aJrOPUTM PELICHUs 3a1add (WId €ro
4acTb), BBIOMpPATh CIOCOO pelIEHUs ¢ Yy4ETOM HMEIOLIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEM, apryMEHTHpPOBaTb M KOPPEKTUPOBATH
BapHAHTHI PEHICHUI ¢ y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/LJIEKT:

BJIaJI€Th CIIOCOOAMM CaMOINPOBEPKHU, CAMOKOHTPOJIS MpoLiecca U pe3yJibTaTa
pelIeHus MaTEMaTUYECKOM 3a1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH P PELICHUH 3a]1a4H,
BHOCHUTbh KOPPEKTUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATb COOTBETCTBUE pe3yibTaTa IEATEIBHOCTU MOCTABICHHOM LENH U
YCIOBUSIM, OOBSCHATh NMPUUYUHBI AOCTH)KEHMS WM HENOCTHIKEHUS LENH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI



K xoHiy oOyueHus B S5 KJjacce OOYYAOMIMICS TOJYYHUT CICTYIOIIHE
peIMEeTHbIEC Pe3yIbTaThI:

Yucaa v BIYMCICHUSA

[lonumMaTh W NOPaBWIBHO  yHOTPEOJATH  TEPMHUHBI, CBSI3aHHBIE C
HATypaJbHBIMU YHCIAMU, OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMH.

CpaBHUBaTh W yHOPSAOYMBATH HATypalbHbIE 4YHCIA, CpaBHUBAaTh B
IPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, JECITHUHBIE TPOOH.

CoOTHOCHUTh  TOYKY Ha  KOOPAMHATHOM  (YMCIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIMM €l YUCJIOM M M300pa)kaTh HATypalbHbIE YMCIA TOYKAMHU Ha
KOOPJAMHATHOM (YMCIIOBOM) MPSMOM.

Boimonusate apudmernyeckue AEWCTBUA C HATypaJbHBIMH YHUCIAMH, C
OOBIKHOBEHHBIMHU APOOSIMHU B MPOCTEHIINX CITyUasx.

BrinonaHsaTh NpoBepKyY, IPUKUIKY pe3yJIbTaTa BHIYMCICHUM.

OKpyrasTh HATYypaJbHbIE YKCTA.

PemeHue TeKCTOBBIX 33124

Pemarp TekcToBBIE 3amauu apUPMETHUECKUM CIOCOOOM U C TMOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Mepedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemate 3anmaum, cojepikaiiue 3aBUCHUMOCTH, CBS3bIBAIOIIME BEIUYHMHBIL:
CKOPOCTb, BpEM$I, PACCTOSIHUE, 11€HA, KOJTUYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUe 3alMCH, CXEMbl, TaOmuIpl, OO0O3HAYEHHUs NpU
pellIeHnu 3ajau.

[Tonb30BaThCS OCHOBHBIMH  €IMHULIAMU HM3MEPEHUs: IIEHbl, MaccChl,
paccTosiHusl, BPEMEHH, CKOPOCTH, BBIpa)KaTh OJIHU E€AMHUIIBI BEIUYUHBI 4Yepe3
Jpyrue.

W3Bnekath, aHaMU3UPOBaTh, OLIEHWBATHh MH(POPMAIUIO, MPEACTABICHHYIO B
Tabnuie, Ha CTOJAOYaTOW JuarpamMme, HHTEPIPETUPOBATh MPEACTABICHHBIC
JTAaHHBIE, UCTIOJIb30BATh JAHHBIE MPU PEIICHUH 3aau.

Harasagnas reomerpus

[Tonp30BaThCs TEOMETPUUECKUMU MOHATUSIMU: TOUKA, MpsiMasi, OTPE30K, JIyd,
yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTE mpUMEPHl OOBEKTOB OKPYXKAIOLIETO MHpA, HUMEIOIUX (PopMy
U3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH: BEpILIMHA, CTOPOHA, C
MHOTOYTOJITbHUKAaMH: YTOJI, BEpIIWHA, CTOPOHA, IUAroHajlb, C OKPYXHOCTHIO:
panuyc, TuaMeTp, LeHTp.

N300pakatb M3y4deHHBbIE T'e€OMETpuYeckue (Urypbl Ha HEIMHOBAHHOW U
KJIeTYaToOl Oymare ¢ mOMOILBIO [IUPKYJIS U JTUHEHKH.



Haxomuth 1mMHBI OTPE3KOB HEMOCPEACTBEHHBIM W3MEPEHHEM C TOMOIIBIO
JMHENKHA, CTPOUTh OTPE3KH 3aJaHHOW JJIUHBI; CTPOUTH OKPYKHOCTHh 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBajpaTa JJIsl UX
MOCTPOEHUSI, BEIYUCIICHUS TUIOIIAIA U IEPUMETPA.

Beruucnsate mepumeTp M IUIONIANb KBajpara, MPSMOYToJbHUKA, (UTyp,
COCTaBJICHHBIX U3 TMPSMOYTOJIHHUKOB, B TOM 4YHCIe (PUTYp, H300paKEHHBIX HA
KJIeT4aTon Oymare.

[Tonb30BaThCS OCHOBHBIMHU METPUYECKUMH €AMHHUIIAMHU W3MEPEHUS JIMHBI,
IJIOIIAN; BBIPAXKATh OJIHU €IMHULIBI BEJIMYUHBI YEpe3 IPYyTHUE.

Paco3naBate mapamnenenwnen, KyO, HCIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHA, pedpo, TpaHb, W3MEPCHHs, HAXOJIUTh M3MEPEHUs NapaJlieenureaa,
KyoOa.

Boiuucasate 00bEM KyOa, mapamienenuneza Mo 3aJaHHBIM H3MEPEHUsIM,
M0JI30BATHCS €AMHUIIAMHU U3MEPEHUS 00bEMA.

Pemate HecnmokHpIE 3alauyu HAa W3MEPEHHUE TEOMETPUUYECKHX BEIUYUH B
MPAKTUIECKUX CUTYAIHSIX.

K koniy oOyueHus B 6 Kiacce OOy4YarONIMICS MOJYYHUT CIETYIOIINE
NpEeIMETHbIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

3HaTh W MOHUMAaTh TEPMHUHBI, CBS3aHHBIC C PA3TMYHBIMU BHJIAMHU YHUCET U
criocobaMu WX 3alucH, NEepeXoJuTh (€Cau 3TO BO3MOXKHO) OT OJHOM (OpMbI
3aMuCH Yuciia K JPYrou.

CpaBHUBaTh U yHOPSIOYMBATH 1IEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE
Ipo0u, CpaBHUBATH YKMCJIA OJHOTO M PA3HBIX 3HAKOB.

BrimonHsaTh, coueTass yCTHBIE W THUCHMEHHBIE TPHUEMBI, apu(PMETUUECKUC
JNEUCTBUS C HATypaJlbHBIMA M LEJABIMM  YHCIIaMHU, OOBIKHOBEHHBIMU U
NECATUYHBIMU JIPOOSMH, MOJTOKUTEIBHBIMU U OTPUIIATEIbHBIMU YUCIIAMH.

BrruucisaTe 3HAYEHHS] YHCIIOBBIX BBIPAKEHUW, BBITIONHITH NPUKUAIKY U
OIICHKY pe3yJIbTaTa BBIUYMCICHUW, BBITIOJHATh NPEOOPA30BAHUS UYHCIOBBIX
BBIPQXEHHUI Ha OCHOBE CBOMCTB apu(METUUECKUX ACHCTBHIA.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSAMONM C COOTBETCTBYIOLIMM €M
YUCJIOM M HM300pakaTh 4YHCJIa TOYKAMU Ha KOOPJWHATHOM MpPSMOM, HAaXOIUTh
MOYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOpAWMHATAMH
ITOM TOYKH.

OkpyrasTh LENble Yuciia U JECATUYHBIE JIPOOU, HAXOJUTh MPUOIMKEHUS
YHCEJl.

YucsioBble U OYyKBEHHbIE BbIPAKEHUS



[TornmaTe ¥ ynmoTpebaaTh TEPMUHBI, CBSI3aHHBIE C 3alMCHIO CTETICHU YHCIIA,
HaXOJUTh KBaJApaT W KyO YMCIA, BBIYMCIATH 3HAYEHUS YHUCIOBBIX BBIPAKCHUM,
COJIepXKaIIiX CTEICHHU.

[Tonb3oBaThCs MpU3HAKAMH JEIMMOCTH, PACKIIAbIBaTh HATYpaJIbHbIE YKCIIa
Ha IPOCThIE MHOKUTEIH.

[Tomp30BaTHCA MacITaAOOM, COCTABIISATH IPOIIOPIIMH U OTHOIIICHHUS.

Hcnonp3oBaTh OYKBBI AJ11 0003HAUCHUS YHCEN TIPH 3aIMCH MAaTEMaTUYECKUX
BBIPKEHUI, COCTABIISATh OYKBEHHbBIE BHIpAXKEHUS U (POPMYJIIbI, HAXOAUTH 3HAYEHUS
OYKBEHHBIX  BBIP@KEHHM, OCYILECTBIAS HEOOXOJUMBbIE  TOJCTAHOBKU U
npeoOpa3oBaHuUs.

HaxonnTe HEeM3BECTHBINM KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 33124

Pemiate MHOTOIIArOBBIE TEKCTOBBIE 33]]a4K ApU(PMETHUECKUM CITIOCOOOM.

Pemate 3agaun, CBSI3aHHBIE C OTHOIICHHEM, IPOMNOPLHOHAIBEHOCTHIO
BEJTUYMH, MPOIICHTAMHU, PEIIaTh TPH OCHOBHBIE 337a49M HAa IPOOHU M TPOIECHTHI.

Pemate 3amaum, cojepkamye 3aBUCHUMOCTH, CBS3BIBAIONINE BEIUYHHBIL:
CKOPOCTb, BpeMS, paccTosiHue, 1eHa, KOJIMYECTBO, CTOMMOCTb,
POU3BOAUTENILHOCTh, BpeMs, O00bEM pabOThl, HUCHONB3YS apUPMETUUYECKUE
NEUCTBUS,  OIEHKY, MPUKHUAKY, TOJIb30BaThCA  E€AUHUIIAMU  M3MEpPEHUs
COOTBETCTBYIOIINX BEJINYHH.

CocTaBnsiTh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1aUH.

W3Bnekats uHGOpMAILINIO, MPEACTAaBICHHYI0 B TaOJMIaX, Ha JIMHEWHOM,
CTOJIOYATOW WJIM KPYrOBOM AuarpaMmax, HWHTEPHPETUPOBATH MPEICTaBICHHBIC
JTAaHHBIE, UCTIOJIb30BATh JAHHBIE MPU PEIICHUH 3aau.

[IpenctaBnsaTh HHOOPMAITUIO C TIOMOIILIO TAOIUI, TUHEHHOW W CTOIOYATON
JUarpaMm.

Harasignas reomerpus

[IpuBoaAUTH MpUMEpPHl OOBEKTOB OKPYXKAIOIIET0 MHpa, UMEIOLUX G(opMy
W3YYCHHBIX TEOMETPUUYECKHX TUIOCKMX WM TPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300paxkath ¢ TIOMOIIBIO IUPKYJsI, JMHEHKH, TpPAaHCIOPTHUpA Ha
HEJIMHOBAaHHOM M KJIETYaTOM Oymare H3y4eHHbIE IIJIOCKUE T'€OMETPUUYECKUE
burypsl 1 KOHPUTYpALIMH, CAMMETPUYHBIE (DUTYDHI.

[Tonp30BaThCA  TEOMETPUYECKUMH  TIOHATHSIMH:  PaBEHCTBO  (QUryp,
CUMMETpPHS, HWCIOJb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYID C CHUMMETPHEH: OCh
CUMMETPUH, [IECHTP CUMMETPUHU.

HaxonuTh BeNWYMHBI YTIJIOB M3MEPEHHEM C TMOMOUIBI0 TPAHCIOPTHUPA,
CTPOUTD YTJIbI 33JJaHHOM BEJIMYMHBI, TI0JIb30BATHCS MIPU PEILICHUH 3a]1a4 TpayCHON



MEpOH yTJIOB, PACIIO3HABATH HA YEPTEXKAX OCTPBIN, IPAMOU, PA3BEPHYTHIN U TYIIOU
yTJIBL.

Boruncnate IIMHY JOMaHOH, NMEPUMETP MHOTOYTOJBHUKA, IOJIb30BAThCS
eIMHUIIAMU HM3MEpEHHs JJIMHBI, BbIpAXXaTh OJHU EIUHHIIBI U3MEPEHUs UIMHBI
yepes Apyrue.

Haxoauth, ucnonb3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKAY ABYMSI
TOYKAMH, OT TOUKH JI0 MPSIMOM, JJIMHY IMyTH HAa KBAJAPATHOU CETKE.

Bbruncnsare  moiomanas  QUryp, COCTaBICHHBIX U3 MPSIMOYTOJBHHUKOB,
UCTONb30BaTh  pa3OMeHHe Ha MPSIMOYTOJbHUKH, Ha paBHbIe  (UTYDHI,
JIOCTpauBaHUE JO MPSIMOYTOJbHHUKA, TIOJb30BATHCS OCHOBHBIMH EAMHULIAMU
U3MEpPEHHs IUIOIIAIM, BBIPAXATh OJHM EIUHHUIBI HM3MEPEHHUs IUIOMIaIu dYepes
JpyTHe.

Pacno3naBath Ha MOAENSX M U300paKEHHUSIX MUPAMHUIY, KOHYC, LMIHHID,
UCIOJIb30BAaTh TEPMHUHOJIOTHIO: BEpIIUHA, peOpOo, IpaHb, OCHOBAaHHUE, Pa3BEPTKA.

N300paxaTh Ha KJIeT4aTOM Oymare nIpsiIMOYTOJIbHBIN Mapaienenumnes.

Boruncnsate 00bEM NpsSMOYTOJIBHOTO Mapaljiesienumnesa, Kyoa, moiab30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEPEHUs 00bEMA;

Pemate HecnoXHbIE 3a/a4M HA HAXOXJAEHUE T€OMETPUYECKHX BEJIMYHUH B
NPAaKTUYECKUX CUTYalHsX.



TEMATHYECKOE IINTAHUPOBAHHUE
5 KUIACC

Kosun4yecTBo 4acos
HaumeHoBaHue pa3/iesioB U TeM daekTpoHHbIE (UU(pPOBHIE)
Ne ni/m KonTtpoabHbie
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 Harypanbenbie uncna. JleiictBus ¢ 55 4 bubnuoteka [JOK
HaTypaJabHBIMU YHCIIAMU https://m.edsoo.ru/7f4131ce
) Harnsannas reomerpust. Jlunuu Ha 2 bu6mmoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
3 06 0 51 3
PIKHOBEHHBIC APOOH https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
4 H .M 9
arJisaiHas reoMeTpusi. MHOTOYTrOJTbHUKH hitps://m.cdsoo.rw/7f4 13 Lce
but6mmoreka [IOK
2
> Jlecatunie 1podn 30 https://m.edsoo.ru/7f4131ce
6 Harmnsianas reomerpust. Tena u purypst B 6 bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
7 IT 600 11 2
OBTOPCHHE H ODODIIEHHE https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 11




6 KJIACC

KoaunuyecTBO yacoB
HaumeHoBaHue pa3/iejioB U TeM daekTpoHHbIe (UU(pPOBHIE)
Ne i/ KonTtpoabHubie
MPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThI
bubmunoreka LIOK
1 H 14 1
ATYPAJIbHRIC qHCA https://m.edsoo.ru/7f414736
) Harnsannas reomerpus. [Ipsmbie Ha 5 bu6nuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
but6mmoreka [IOK
4
3 Jipobn 6 3 https://m.edsoo.ru/7f414736
bubmunorexa LIOK
4 H . 4
ArA/IHAs FCOMETPHS. CHMMETpUS https://m.edsoo.ru/7f414736
bubmunoreka LIOK
B 1 1
> BILKCHHA C OyKBaMH 6 https://m.edsoo.ru/7f414736
6 Harnsanas reomerpusi. @urypsl Ha 17 1 bubmunoreka LIOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
but6mmoreka [IOK
II 2
7 OJIOJKUTEINIbHBIE U OTPULIATEIIbHEIE YU CIIA 35 hitps:/m.cdsoo.rw/7f414736
bubmunoreka LIOK
II
8 PEACTABIICHHE IAHHRIX 3 https://m.edsoo.ru/7f414736
9 Harnsanas reomerpusi. @urypsi B 5 bubmunoreka LIOK
[IPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, 0600IICHNE, CUCTEMAaTU3AIUS 10 2 ngjﬁ?:j;grou}i 414736
OBIIEE KOJIMYECTBO YACOB I10 170 10
IMPOI'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

5 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 0011ero 00pa30BaHus
pe3yjabTara
1 Uucna v BBIYUCIECHUS
. [lornMarh W TPAaBUIBLHO YIOTPEOISITh TEPMHUHBI, CBS3aHHBIE C
' HATypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU
- CpaBHuBaTh M YIOPAJOUYMBATH HATYypaJbHBIE UHWCIA, CPABHUBATH B
' MPOCTEUIINX CIy4asiXx OOBIKHOBEHHBIE IPOOHU, IECATHYHBIC IPOOH
COOTHOCUTh TOYKY HAa KOOPIWHATHOW (YHCIOBOM) TPSIMOH C
1.3 COOTBETCTBYIOIIMM €W YHCIOM WM H300pakaTh HaTypajbHBIE YHCIa
TOYKaMHU Ha KOOPAWHATHOH (YMCIOBOI) IpsAMOii
14 BreimonusaTe apudmeTnyeckue AeUCTBUS ¢ HATYPAIBHBIMHU YHCIAMH, C
' OOBIKHOBEHHBIMH JIPOOSIMH B MIPOCTEHIITNX CITydasx
1.5 BrInosHATE IPOBEPKY, MPUKUIKY PE3YJbTaTa BEIYMCICHUN
1.6 OKpyrisTh HaTypajabHbIC YKCIIa
2 Pemenue TekCTOBBIX 3a/1a4
51 Pemarp TekcTOBBIE 3aauK ApUPMETHIECKIM CIIOCOOOM U C TTIOMOIIBIO
' OpPraHU30BAaHHOTI'O KOHEYHOTO 1epedopa BceX BO3MOKHBIX BApHAHTOB
Pemarp  3amaum, cojaepkalue  3aBUCUMOCTH,  CBS3BIBAIOILNE
2.2 BEJIMYMHBI: CKOPOCTb, BpPEMS, PACCTOSHHUE, LI€HA, KOJUYECTBO,
CTOUMOCTb
)3 Hcnonb30BaTh KpaTKuE 3aMUCH, CXEMbl, TaOIHIIbI, 0003HAYEHUS MpU
. pelieHnu 3a1a4
[Tonb30BaTbCcsi OCHOBHBIMHM E€AMHUIAMU HM3MEPEHUs: II€HBbI, MAaccChl,
24 paccTosiHus, BpEMEHH, CKOPOCTH, BBIPAXKaTh OJHU €IUHUIIbI BETMUUHBI
qyepes apyrue
W3Bnekars, aHaAJIM3UPOBATh, OLICHUBATH uH(pOopMaIuIo,
2.5 MpeICTaBJICHHYI0O B  Tabimuie, Ha  CTOJNOYATOW  Amarpamme,

HHTCPHIPECTUPOBATD MPEACTABIICHHBIC NAHHBIC, MCIIOJIB30BATh JAHHBIC




IIpU PELICHUH 3a1a4

Harnsnnas reomerpust

3.1

ITons30BaThCA rCOMCTPUYCCKUMHU  IMOHATUAMMU. TOYKaA, IIpsaMasd,

OTpPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT

3.2

[TpuBoauTh mTpHUMEPHl OOBEKTOB OKPYKAIOLIETO MHPA, HMEIOIIUX

(hopMy M3yUEHHBIX T€OMETPHUCCKUX PUTYD

3.3

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMHM: BepIIHMHA
CTOPOHA; C MHOTOYTOJIbHUKaMU: YTOJl, BEpLUINHA, CTOPOHA, IHMaroHab;

C OKPY)KHOCTBIO: painyc, JUaMeTp, LICHTP

34

N300paxaTh n3ydyeHHble TeoMeTpuyeckue (GUrypsl Ha HETMHOBAHHOMN

U KJIETYaTOi Oymare ¢ MoMOUIbIO IUPKYJIIS U JTMHEHKH

3.5

HaxomuTe IIMHBI OTPE3KOB HENOCPEACTBEHHBIM W3MEPEHHEM C
[IOMOILBIO JIMHEHKH, CTPOUTH OTPE3KH 3aJaHHOM JUIMHBI, CTPOUTH

OKPY>KHOCTB 33/IaHHOTO pajryca

3.6

Hcnonb30BaTh cBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHHMKA, KBaJaparTa

AJI UX TOCTPOCHU S, BEIYUCIICHUS TUIOIIAIN U IICPUMECTPaA

3.7

Bbruucnate nepuMeTp M miona e KBaapara, npsiMoyrojibHuKa, Guryp,
COCTAaBJIEHHBIX M3 MPAMOYIOJIBHUKOB, B TOM u4ucie (¢uryp,

n300pakE€HHBIX HA KJIETYAaTON Oymare

3.8

ITonp30BaThCsl OCHOBHBIMU MCTPUYICCKMMU CAUHULIAMU H3MCPCHUSA

JUTHHBI, TUTOMIAH; BEIPAXKATh OAHHU CIMHHIIBI BETMYUHBI Yepe3 APYyTrue

3.9

Pacnio3naBate mapasienenunes, Ky0, UCHOIb30BaTh TEPMHHOIOTHIO:
BeplIMHA, pedpo, TpaHb, M3MEPEHHUs; HAXOAUTh HM3MEPEHHA

napajuiesenumesna, kyoa

3.10

Beruncnsate  00bEM  Kyba, mapamienenunena Mo - 3aJaHHBIM

HU3MEPCHHUAM, ITOJIB30BATHCA CAMHUITAMU U3MCPCHUA 00BéMa

3.11

Pemate HecnoxHBIE 3aga4d Ha U3MEPCHUEC T'COMETPUUYCCKUX BEIINYUH

B IPAaKTUYCCKUX CUTYyallUAX

6 KJIACC

Kon

NpOBePsIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAaThl 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUSA




1.1

3HaTL U NOHUMAThH TCPMHUHBI, CBA3AaHHBIC C PA3JIMYHBIMHA BUIAMU
YHUCeN U CIOcO0aMM MX 3aIUCH, IEPEXOIUTH (€CIU ATO BO3MOXKHO) OT

OJTHOM (hOPMBI 3aITMCH YHCTIA K IPYTOH

1.2

CpaBHI/IBaTB U ynopsaaoduBaTb LCJIBIC YHCIIA, OOBLIKHOBEHHBIE U

JACCATHUYHBIC I[pOGI/I, CpaBHUBATH YUCJId OJHOI'O U PA3HBIX 3HAKOB

1.3

BemonHATe,  co4yeras  yCTHBIE M IIHCBMEHHBIE  IIPUEMBI,
apupMeTHUeCKUe ACUCTBUS C HATYpalIbHBIMH M IIEJBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMH JPOOSMHU, MOJOKUTEIbHBIMU U

OTpULATCIIBPHBIMU YHCJIaMU

1.4

BbruncisaTh 3HaYEHUS YMCIOBBIX BBIPAXKCHUH, BBIIIOIHATD IPUKUIKY U
OLIEHKY pe3yjbTaTa BBIYMCICHUH, BBINOJIHATH IpeoOpa3oBaHUsA
YHUCIOBBIX BBIPAKEHUII Ha OCHOBE CBOMCTB apuU(METHUECKUX

NENUCTBUMN

1.5

OprFJI}ITB OoeabI€ 4Yucjila W ACCATHYHBIC I[pOGI/I, HaxXoauThb

NPUOIMKEHUS YHCEIT

1.6

CoOoTHOCUTH TOUKY Ha KOOPJMHATHOM IPSIMOM C COOTBETCTBYIOLUM €1
YHUCIOM M M300pakaTh YMClIa TOYKAMH HA KOOPAUHATHOW MHPSIMOA,

HaxXOJuTb MOAYJIb YKUCJIa

1.7

COOTHOCHUTH TOYKY B TMPSAMOYIOJBHOM CHUCTEME KOOpPIUHAT C

KOOpJMHATAMU 3TON TOYKH

1.8

OKpyriaTh 1eNnble 4YHCJIa W JIeCATHYHBIE ApOOM, HAXOIUTh

MPUOIMKEHUST YUCeT

UYucnoBble U OyKBEHHbIE BHIPAKEHUS

2.1

IloanmMmaTe 1 y1'IOTp€6J'I$ITB TEPMHHBI, CBA3aHHBIC C 3allMChIO CTCIICHU
qucia, HaxXOAWTb KBaapaT H KY6 YHucCja, BBIYUCIIATH 3HAYCHUA

YHUCJIIOBBIX Bblpa)KeHI/II\/'I, COACPpKAIIUX CTCIICHU

2.2

ITons30BaThCA IMpu3HakaMu ACIMMOCTH, paCKIaAblBaTh HATYPaJIbHBIC

qyucia Ha IMPOCThIC MHOXUTCIIN

23

ITons30BaThCA MaCI_HTaGOM, COCTAaBJIATH NPONOPUUU U OTHOILICHUA

24

Hcnonb3oBath OykBbl [Uisi OOO3HAuUEHUsT 4HMCET TMpPU  3alUCU
MaTEMaTHYECKUX BBIPAKCHH, COCTABISATh OYKBCHHBIEC BBIPQKCHUS U

(bOpMyIIbl, HAXOUTH 3HAYCHUS OYKBEHHBIX BBIPAKCHUIA

2.5

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemenue TEKCTOBBIX 3a/1a4

3.1

Pemrate  MHOTOIIAroBBIE  TEKCTOBBIE 3aJadu apI/I(l)MeTI/I‘IeCKI/IM

CII0CO00OM

3.2

Pemarn 3ala4yi, CBA3AaHHBLIC C OTHOLICHUCM, HNPOINOPHHUOHAIBHOCTHIO

BCJIMYMH, NPOLUCHTAMHU, PCIIaTb TPU OCHOBHBIC 3ada4dd Ha I[pOGI/I u




MIPOLEHTHI

3.3

Pemate  3amaum, copepkamme — 3aBUCUMOCTH,  CBS3BIBAIOLIUE
BEJIMYUHBI: CKOPOCTb, BpEMs, pACCTOSHHE, IL€HY, KOJIMYECTBO,
CTOMMOCTb, MPOU3BOJUTENHLHOCTD, BpeMsi, 00BEM pabOThl, UCTIOIB3YS
apudmernueckue ACUCTBHS, OICHKY, MPHUKUIKY; IOIH30BATHCS

CANHUIIaMU U3MCPCHUS COOTBCTCTBYIOIIUX BCJINYNH

3.4

CocTaBniTh 6yKB€HHBIe BBIPpAXXCHUA 11O YCJIOBHIO 3a1a4n

3.5

N3Bnekats nHbopMaIuio, MpeCTaBIeHHYIO B TaOJIMIaX, HA JIMHEHHOM,
cronmbyarod  WIM  KPYroBOM  Juarpammax,  HHTEPIPETHPOBATH

MpEACTAaBICHHBIC JaHHBIC, NCITOJIb30BATh JAHHBIC TP PCUHICHUHN 3a1a4

3.6

[IpencraBnsaTh HWHPOPMAIHMIO C TMOMOIMIBIO TaONMUIl, JIMHEHHOW U

CTOJIOYATON JUarpaMm

Harnsguaas reomerpus

4.1

[TpuBoauTH mTpHUMEPHl OOBEKTOB OKPYKAIOLIETO MHPA, HMEIOIIUX
(GbopMy H3YYEHHBIX T'€OMETPUYECKUX IUIOCKMX U MPOCTPAHCTBEHHBIX

(buryp, npuMepsl paBHbIX U CHMMETPUYHBIX (pUTYp

4.2

N3o0pakaTh ¢ TOMOIIBIO IUPKYJs, JIMHCHKHA, TPAaHCIOPTUpA Ha
HEJIMHOBAaHHOM M  KjieTyaTod Oymare M3Yy4YeHHble  IUIOCKHE

reomMeTpuuecKkue GUrypsl ¥ KOHQUTypauu, CHMMETPHUYHBIE (PUTYPBI

43

[Tonb30BaTbcs TEOMETPUUYECKUMHU MOHSATHSIMH: PAaBEHCTBO (QUIyp,
CUMMETpHS;  HUCIOJIb30BaTh  TEPMHUHOJIOTHUIO,  CBS3aHHYIO  C

CUMMETpPHUEN: OCb CUMMETPUH, LICHTP CUMMETPUHU

4.4

Haxonuts BeIMYMHBI YIJIOB U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTUPA,
CTPOUTH YIJIbl 3a/laHHOM BEJIMYMHBI, TOJIb30BAaThCS MPH PELIECHUN
3a7a4 rpajyCHOM MEpOW YIJIOB, Paclo3HaBaTh HA YEPTEXKAX OCTPBIH,

IIPSIMOH, pa3BEPHYTHIN U TYIOHN YIJIbI

4.5

Bbruncnsate  IMHY ~— JIOMAaHOM,  TNEpUMETP  MHOTOYrOJbHUKA,
MOJIb30BAaThCA €AUHUIIAMUA HW3MEpPEHUsl JUIMHBI, BbIpaXaThb OJHU

€AVHULBI U3MEPEHUS JUIMHBIL Yepe3 Ipyrue

4.6

Haxoauts, ucnomnp3ys 4epTéxHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY
NBYMSI TOUKaMH, OT TOYKHM J0 MPsSMOM, JUIMHY IyTH Ha KBaJApPaTHOMH

CCTKC

4.7

Boruncnsate miom@anbs QUryp, COCTaBIEHHBIX W3 MPSIMOYTOJbHUKOB,
UCIIOJIb30BaTh pa30MeHne Ha MPSMOYTOJbHUKH, HA PaBHbIE (DUTYPHI,
JNOCTpAaMBaHUE JI0 MPSAMOYTOJIbHUKA, IM0Jb30BATbCS OCHOBHBIMHU
€IMHHUIIAMUA W3MEpPEHUs IUIOMIA/IA, BBIpAXaTh OJHU  EAMHUIIBI

M3MEpEeHUs TUIOIIAIN Yepe3 Apyrue

4.8

PacrioznaBath Ha MOAENSAX M H300paXEHUSX NUPAMUIY, KOHYC,




WINHAP, HCIOJIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,

OCHOBaHHE, pa3BEPTKA

4.9

N3o0pakaTs Ha KJIeT4aTOl OyMare mpsiMOYToJIbHBIN MapaieeTuIe]]

4.10

Bbruucnate  00bEM  MPSMOYTOJIBHOTO — Mapajuienenunena, Kyoa,

IMOJIB30BAaTbCA OCHOBHBIMH CIMHULIAMUA U3MCPCHUSA 00BéMa

4.11

Pemate HeCIIOXHEIE 3aa4yi Ha HAXOXKIACHUC TCOMCTPUUCCKHUX

BCJIMYHH B IPAKTHYCCKHUX CUTYyalUAX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

5 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 HarypanbHble unciia u HyJb
. Harypanbnoe uyumcno. Psn nmarypampabix umcen. Ywmcmo 0. M3o0pakenwue
' HaTypaJIbHBIX YUCEJI TOUKAMU HAa KOOPAMHATHOM (YMCIIOBOM) IpsIMON
19 [To3uunonHas cucrema cuucieHusa. Pumckas Hymepauus. [ecaruunas
' CUCTEMA CUUCIICHUS
13 CpaBHEHME HATypalbHBIX YHMCEN, CPABHEHHE HATYPAJIBHBIX YHCEN C HYJIEM.
' OxkpyrieHrue HaTypaJIbHbIX YHCEl
Crnosxenue, BBIYMTaHUE, YMHOKEHUE U JICJIEHUE HATypalbHbIX uncesn. CBONCTBO
14 HyJsl TpU CIOXEHWH, CBOMCTBA HYJIS W E€AVWHHULBI IPU YMHOKEHUHU.
' [lepemecTuTensHOE W COYETaTENbHOE CBOWCTBA (3aKOHBI) CIOXKEHHUS U
YMHOEHUS, pacTpeIeTUTEIILHOE CBOMCTBO (3aKOH) YMHOXKEHUS
Ls Hcnonb3oBanue OykB Juisi 0003HAUYEHUS HEU3BECTHOT'O KOMIIOHEHTA U 3aITUCH
. CBOMCTB apu(METUIECKHUX JCHCTBHIA
Jlenutenn W KpaTHbIE YHCIA, pa3lIoKEHUE Ha MHOxUTend. lIpocteie n
1.6 cocraBHble uyucna. I[lpuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTAaTKOM
L7 Crenenb C HaTypaJbHBIM IIOKa3aTejaeM. 3alKMCh YHUCIA B BHJAE CYMMBI
' Pa3psAIHBIX CllaraeMbIX
UucnoBoe BbIpaKeHHE. BpluncieHue 3HAYEHWM YHCIOBBIX BBIPAXKCHUH,
L8 MOPSIAOK  BBINIOJIHEHUs JeWcTBUM. lcnosib30BaHME TIIpU  BBIYMCIICHUSIX
' MEPEMECTUTEIBLHOTO M COYETAaTEIbHOTO CBOMCTB (3aKOHOB) CJOKEHHUS H
YMHOXEHHUS, paCIIPEEIUTEIIBHOTO CBOMCTBA YMHOXKEHUS
2 JHpobu
[IpenacraBnenne o npobu Kak CrmocoOe 3almydCh  YacTH  BEIWYUHBI.
OObikHOBEHHBIE J1poOu. [IpaBuibHBIE M HempaBHIbHBIE Ipoou. CMmelaHHas
2.1 Ipo0b, TIPEACTABICHHE CMEIIAHHOW IpoOW B BHUAC HEMPABWIHHOW IpoOU U

BBIJICTICHUE I[EJI0M YacTH YHWCIIa W3 HENpaBWIbHOW apobu. M3o0pakeHue

npo0ei TouKaMu Ha YHCIIOBOM TIPSIMOi




OcnoBHoe cBoiicTBO npobu. Cokpamenue npobeii. IlpuBenenue apobOu k

22 HOBOMY 3HamMeHareto. CpaBHEHHE IpoOeit
53 CrnoxeHue W BBIYUTAHUE ApOoOCi. YMHOKEHUE U JeNIeHue apo0ei, B3auMHO-
' oOparHblie 1podu. HaxoxaeHne yacTu 1eIoro U MeNoro Mo ero 4acTu
Hecatuunas 3amuch apobeit. IlpeacraBieHue NOecATUYHON ApoOM B BHIIE
24 OOBIKHOBEHHOU. M300pakeHre NeCATUYHBIX IpoOei TOYKaMW Ha YHCIOBOU
npsimoit. CpaBHEHHE AECATHYHBIX IpoOeit
5 Apudmerndeckne ACUCTBHS C JECATHYHBIMH  ApooOsimu. OKpyriieHue
' JECATUYHBIX Tpo0ei
3 Pemrenue TeKCTOBBIX 3a1a4
3.1 Pemienue TeKCTOBBIX 337124 apu(METHUECKUM CITIOCOOOM
12 Pemenne normdeckux 3amad. Pemenue 3amad mepeOOpoM BceX BO3MOMKHBIX
' BapuaHTOB. Mcrionp30BaHue Mpy peleHuu 3a1a4 TabauIl U CXeM
Pemrenne 3anmau, conepkalmyMx 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEJIUYUHBI:
33 CKOPOCTb, BpPEMsl, pacCTOSIHHUE, LIEHY, KOJIMYECTBO, CTOMMOCTh. EaMHUIIBI
' M3MEpEeHUs: Macchl, 00bEMa, LIEHbI, PACCTOSHUSA, BpeMeHHU, CKOpocTH. CBA3b
MEXy €IMHULIAMH U3MEPEHUS KaKI0H BETUUHHBI
34 Perienne OCHOBHBIX 337124 Ha APOOH
3.5 [IpencraBneHue JaHHBIX B BUJE TaOJIUI], CTOJIOYATHIX AUArPaMM
4 Harnsnnas reomerpust
Harnsinueie npencrasienus o Gurypax Ha IUIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K,
4.1 Jy4, Yroj, JOMaHas, MHOIOYI'OJIbHUK, OKPY:KHOCTb, Kpyr. Yroiu. IIpsmon,
OCTpBIi, TYNOU U Pa3BEPHYTHIN YIIIbI
JlnuHa oTpe3ka, METpUYECKUE €AVHULbI IIUHBL. /[IMHa JTOMaHOMH, mepumMeTp
4.2 MHOIOyrojipbHHKa. M3MepeHne U MOCTPOEHHE YIVIOB C  I[OMOIIBIO
TpaHCIIOPTHpA
n Harnsouele npencraBieHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHHUK,
' MPSIMOYTOJIBHHK, KBaJpaT, TPEYTrOJIbHUK; O PABEHCTBE (UTYD
N3o0paxenue ¢uryp, B ToM umcie Ha kierdaroi Oymare. IloctpoeHue
14 KOHpUTYyparuii W3 4YacTe MpsMOH, OKPYKHOCTHM Ha HEJIMHOBAaHHOW W
' Kimet4aroii  Oymare. lcmonmp3oBaHWE  CBOMCTB  CTOPOH W YIJIOB
MPSIMOYTOJIBHUKA, KBaJpaTa
45 [lnomane npsIMOYroJbHMKA W  MHOTOYTOJBHUKOB, COCTABJIICHHBIX U3

NPSIMOYTOJIBHUKOB, B TOM uHcie (uryp, u300pak€HHBIX Ha KJIETYaToOH




Oymare. EquHUIIBI I3MEPEHUS MO

Harmnsiiaele npencTaBieHus: 0 MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN

napajuienenunesn, Ky0, MHOTOrpaHHUKd. M3o0pakeHue mMpocTeHImx

4.6 MHOrorpaHHukoB. Pa3BépTku kyba m mapamienenunena. Co3manue Mopaemnei
MHOTOTPaHHUKOB (M3 OyMaru, TpPOBOJIOKH, IUIACTHIMHA H  JPYTHX
MaTepHuayoB)

47 OO0BEéM TPSIMOYTOJIBHOTO Tapajienenunena, kKyba. EnuHWIB uzMepeHus

' 00BEMa
6 KJIACC
Kon IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA
1 HarypanbHbie uncna
Apudmernueckue IEUCTBUS ¢ MHOTO3HAYHBIMU HATypaJlbHBIMH YHCJIAMHU.
YucnoBble BBIpRXEHUS, TMOPSIOK JCHCTBHI, HCIIONb30BaHUE CKOOOK.

1.1 Hcnonb3oBaHne mpHu BBIYUCICHHUSAX MEPEMECTUTEIBHOTO M COYETATEIHLHOIO
CBONCTB CIIO)KEHUSI M  YMHOXEHHUsS, pPACIPEEIUTEIHLHOTO CBOMCTBA
YMHOKCHHS

1.2 OKpyrieHre HaTypajJbHbIX YUCET

13 Jlenutenu U KpaTHBIE YKCIIa, HAUOOJIBIIUNA OOIIMIA ETUTEh U HAaMMEHBITIEEe

' obmiee kpaTHoe. JlemTuMOCTh CyMMBI U TIPOU3BEICHUS
1.4 Jlenenue ¢ ocraTkomM
2 Hpobu
51 OObIKHOBEHHAss APOOb, OCHOBHOE CBOMCTBO NpoOM, COKpaIlleHHE ApOOeCi.
' CpaBHeHUE U yHIOpSAOYMBAHUE IpOOeit
59 Pemenne 3agau Ha HaXOXKACHHE YAaCTH OT IIEJIOTO M IICJIOTO IO €r0 YacTH.
' JIpoOGHOE YUMo KaK pe3yabTaT ACIICHHs
)3 [IpeacraBnenne aecATUYHOM ApoOM B BHUAC OOBIKHOBEHHOW npoOu u
' BO3MOYXHOCTb TIPEJICTABIICHUsI OOBIKHOBEHHOU APOOU B BUJIE NECATUIHON
JlecaTuuHble ApoOM W MeTpuyeckas cucremMa wep. Apudmernueckue

2.4 JEUCTBUST M YHCIIOBBIE BBIPAKECHHUS C OOBIKHOBEHHBIMH MW JECATUYHBIMH
IpoOsIMH

55 Otnomenne. Jlemenue B JaHHOM OTHOIIEHWH. MacmTab, TpONOpPIHS.

IIpuMeHeHue ponopLUi IPU PELICHUH 3a1a4




2.6

[Tonsitue nmponenTa. Boruucienue npoueHTa OT BEJIMUKUHbBI U BEJIMUMHBI 10 €€
MPOIICHTY. BhIpakeHHe MPOIEHTOB JECATUYHBIMH JApoOsiMu. Permenue 3amaq

Ha IMPOUCHTHI. BBIpa)KeHI/Ie OTHOIIICHU BCJIMYMH B IIPOLCHTAX

ITomoxxutenbHBIC U OTPHULATCIIBHBIC YU CJIa

3.1

[TonoxurensHble U oTpuLAaTeNbHble yncaa. Llensle uncima. Moayne yucna,
reoOMETpUYEeCKasi WHTEpPIpeTaus Moayias uucia. M3o0pakeHue uymcen Ha

KOOpAMHATHOU NpAMoi. UncinoBble npoMexyTKkH. CpaBHEHUE YnCeN

3.2

Apudmernueckue ACUCTBUS C TOJOXHUTEIBHBIMA W  OTPHLATEIbHBIMU

quciIaMu

3.3

[IpsimoyronbHasi cucteMa KOOpauHaT Ha miiockocTu. KoopauHaTsl TOUKH Ha
IUIOCKOCTH, alcmucca W opauHara. llocTtpoeHume To4Yek W ¢GuUryp Ha

KOOPJMHATHOM IIOCKOCTH

BykBeHHBIE BBIpaKEHUS

4.1

[Ipumenenne OykB 11  3alUCH  MAaTEMaTHYECKUX  BBIpAXEHUH U
npemioxenuid.  CoiictBa  apudmeTHdyeckux  JelcTBuil.  BykBeHHbIE
BBIPAXKCHUA U YUCIIOBBIC IMMOJACTAHOBKHU. ByKBeHHble PaBCHCTBA, HAXOKACHUC

HEHU3BCCTHOI'O KOMIIOHCHTA

4.2

®opmynbl, GopMylbl MEpUMETpa U IUIOMIAIM MNPSIMOYToJbHUKA, KBaJpara,

o0bEMa mapauienenumneaa u Kyoa

Pemenue TEKCTOBBIX 3a/1a4

5.1

Pemienue TeKCTOBBIX 337124 apu(METHUECKUM CITIOCOOOM

52

Pemenne normyeckux 3amad. Pemenue 3amad mepebopoM BCEX BO3MOMKHBIX

BAPUAHTOB

53

Pemenune 3amad, copepXkallux 3aBHCHUMOCTH, CBSI3BIBAIOLIUX BEJIMYUHBI:
CKOpPOCTb,  BpEMs,  pacCTOSIHME, I1[€Ha,  KOJIMYECTBO, CTOMMOCTb,
MPOU3BOIUTEIILHOCTD, BpeMs, 00bEM paboThl. ENUHUIIBI H3MEpeHHs: MacCHl,
CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOpOCTH. CBS3b MEXAY €IUHULIAMU

HU3MCPCHUA Ka)I(,Z[OfI BCJINYHHBI

5.4

Pemenue 3ala4, CBA3aHHBIX C OTHOIICHUCM, MPONOPIHHUOHAIBHOCTHIO

BCJIIMYHH, IPOUOCHTAMU, PCIHICHUC OCHOBHBIX 3aJ1a4 Ha I[pO6I/I " IMMPOLCHTBI

5.5

OneHka M TpUKUIKA, OKpyrieHue pe3ynabrata. CocraBieHHEe OyKBEHHBIX

BBIPAKCHU 110 YCIIOBHIO 331a4H.

5.6

Hpe,Z[CTaBJIeHI/Ie JAaHHBIX C IIOMOIIBIO TaGJ'II/II_I U [auarpamMmm. CronbyaTslie

auarpamMmbl. YTeHre KpyroBbIX Juarpamm




Harnsguaas reomerpus

Touka, mnpsimasg, OTpPE30K, Jyd, YroJ, JIOMaHas, MHOIOYTOJIbHUK,

ol YETBIPEXYTOJIBHUK, TPEYTOIbHUK, OKPYKHOCTbB, KPYT
5 B3aumHOe pacnonoxeHue IByX MpsMBIX Ha IUIOCKOCTH, IapajuleibHbIC
' IpsiMble, IEPIIEHANKYIISPHBIE IPSIMbIE
63 N3mepenne pacCTOSIHUM: MEXAY IBYMs TOYKaMH, OT TOYKH [0 IPSMOH,
' JUIMHA MapIlIpyTa Ha KBaJAPaTHOU CETKe
6.4 N3MepeHne u moCTpOEHHUE YrioB ¢ MOMOIIBIO TPAHCIIOPTHPA
65 Bunasl TpeyroapHUKOB: OCTPOYIOJIBHBIM, NPSAMOYTOJbHBIM, TYIOYIOJBHBIN,
' paBHOOEAPEHHBIN, PABHOCTOPOHHUI
6.6 UYetpipéxyronbHuk. [IpsMOYronpbHUK, KBaApaT: HCHOJIb30BAHUE CBOMCTB
' CTOPOH, YIJIOB, THarOHAJIEH
N300pakeHne TreoMeTpHuecKux (GUryp Ha HEITMHOBaHHOW Oymare cC
6.7 WCMOJIb30BAHUEM  IUPKYJS,  JIMHEWKH,  YroJdbHHUKA,  TPaHCIOPTHUpA.
ITocTpoenust Ha KieT4aToi Gymare
6.8 IlepumeTp MHOTOYTOJIBHUKA
6.9 [Tonsatue momanu GUrypsl, eTUHULIBI U3MepeHust mouanu. [IpubmnkéaHoe
' U3MepeHue miomanu Guryp, B ToM 4ucie Ha KBaJpaTHOM CeTKe
6.10 [TpubnnxEHHOE N3MEPEHNE ITTMHBI OKPYKHOCTH, TUIOIIAAN Kpyra
- CumMerpusi:  LeHTpanbpHasi, oceBas U  3epkanbHas. IloctpoeHue
' CUMMETPUYHBIX (QUTYP
Harmsagasie IIPEICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajenenumnes, Kyo, npusma, nupammuaa, KOHyC, IWIMHAP, map u cepa.
6.10 N3o0paxkenne  mpocTpancTBeHHbIX  Quryp.  [Ipumepsr  pa3BEpTok
' MHOI'OTPAaHHUKOB, LWIMHAPAa W KOHyca. Cozpmanne  Mozeneit
MPOCTPAaHCTBEHHBIX (uryp (u3 Oymaru, MpOBOJIOKH, TUTACTHIIMHA U JIPYTHUX
MaTEepUasIoB)
6.13 [Tonatue o6bEMa, eauHUIBl M3MepeHUst 00bEMa. OOBEM MPSIMOYTOJIHLHOTO

napajuiesenumesna, kyoa




