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MNOACHUTEJIBHASA 3AIIMCKA

[TpropuTeTHBEIMY LIETAIMU 00yUEHUSI MaTeMaTHKE B 5—6 Kilaccax sSIBISIOTCS:

e TPOJOKCHHE (HOPMHUPOBAHUS OCHOBHBIX MATEMATHYCCKUX TOHSATHH
(uncnmo, BenWYMHA, TeoMeTpuyeckas (Gurypa), oOeCreUNBAIOIINX
MPEEMCTBEHHOCTh W TEPCHEKTUBHOCTh MAaTEMaTHYECKOTO O0Opa3OBaHUS
00yUarIIMXCS;

e pa3BUTHE  UHTCIUICKTYyadbHBIX W  TBOPUYECKHX  CIIOCOOHOCTEH
oOydJarmuxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIHCKUX
YMEHUH, HHTEpECca K N3yUCHUIO MAaTEMATHKH;

e TOJABEJCHUE O0YUYAIOIUXCS HA JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY)KAIOIIETO MUPA;

e (¢dopmupoBaHue (QYHKIMOHATHHOH  MaTEeMAaTHYECKOH  TPaAMOTHOCTH:
YMEHUS Pacro3HaBaTh MATEMaTHIECKHUE OOBEKTHI B PEaTbHBIX KU3HEHHBIX
CUTYaIUsAX, TPUMEHSATh OCBOCHHBIC YMEHHUS JUIS PEIICHUS MPAKTHKO-
OPUEHTHUPOBAHHBIX 3a/1ad, HHTEPIPETUPOBATH MOJYUYCHHBIC PE3YJIbTATH U
OIICHUBATh WX HAa COOTBETCTBUE MPAKTHUECKON CUTYyaIHH.

OCHOBHBIE JTMHUHM COJCpP)KaHHUS Kypca MaTeMaTMKH B 5—6 Kilaccax —
apuMeTHYeCKass W TEeOMETPUYECKas, KOTOPhIE pPa3BHBAIOTCA TMapalICNIbHO,
KaXXJ1as B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
Jpyroi, a B TECHOM KOHTaKTe€ W B3aWMOJACWUCTBHU. Takke B Kypce MaTeMaTHUKU
MIPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMH anreOpbl U OMUCATEIbHON CTaTUCTHKH.

W3ydenne apupMeTHIecKoro MaTepuana HaunHAETCS CO CHCTEMAaTH3allud U
pa3BUTHS 3HAHWU O HATypPaIbHBIX UYUCIIAX, MOJTYYCHHBIX HAa ypOBHE HAYajJbHOTO
obmero obpazoBanus. [Ipu 3TOM COBEpIIIEHCTBOBAHKE BBIYMCIUTEIHPHON TEXHUKA
U (QopMHpOBaHWE HOBBIX TEOPETHUYECKUX 3HAHWHA COYETACTCS C pa3BUTHEM
BBIYMCIUTEIFHOW KYJIbTYphl, B YaCTHOCTU C OOYYCHHEM MPOCTEUIINM TpuéMam
NPHUKUJIKA ¥ OICHKH PE3yJIbTaTOB BBIYHMCICHHUH. V3yueHWe HaTypallbHBIX YHCEI
MPOJI0JDKAETCA B 6 KiIacce 3HAKOMCTBOM C HA4daJbHBIMHU TIOHSITHSMU TEOPUU
JIETUMOCTH.

Hauano wm3yueHusi OOBIKHOBEHHBIX U JIECATUYHBIX ApPOOEH OTHECEHO K 5
KJIaccy. DTO MEPBBIA dTalm B OCBOSHUU JIPOoOEH, KOrja MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMH HJCSIMH, IOHATHSIMH TeMbl. [Ipu 3TOM paccMOTpeHrne OOBIKHOBEHHBIX
IpoOelt B MOJTHOM O0BEME MPEIIIECTBYET WM3YUCHUIO ACCATHYHBIX IAPOOEH, 4TO
eJIeCO00Pa3HO C TOYKH 3PEHHS JIOTUKW H3JI0KCHHSI YHCIOBOW JIMHWHW, KOT/a
npaBWia JCHCTBUM C JECATUYHBIMH JPOOSIMM  MOXKHO OOOCHOBAaTh yKe
W3BECTHBIMH QJITOPUTMAMH BBITIOJTHEHHS JEUCTBUN ¢ OOBIKHOBEHHBIMH JPOOSMHU.
3HAKOMCTBO C JICCATUYHBIMHU JPOOSIMH PACITUPUT BO3MOXKHOCTH ISl TIOHUMAHUS
00yJaronuMMuUCs TPUKJIATHOTO MPUMEHEHUS HOBOU 3amMCH NIPH U3YUYEHUU APYTHX
NPEIMETOB M MPHU MPAKTHUECKOM HCTONb30BaHUU. K 6 Kitaccy oTHeCEH BTOpOi



3Tam B HW3YYEHHH Jpo0e€il, I/1€ MPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHHMS U TpeoOpa3oBaHus ApoOel, OCBOEHHUE HOBBIX BBIYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCICHUH, B TOM YHUCJIE 3HAYEHUH
BBIPAXEHUI, COIEpKAIUX U OOBIKHOBEHHBIE, U IECATUYHBIE APOOU, YCTAHOBJIEHHE
CBsI3€M MEXKIy HUMHU, paCCMOTpPEHUE IPUEMOB PELLICHUS 3aJa4d Ha Apoou. B Hauane
6 KJ1acca MPOMCXOAUT 3HAKOMCTBO € OHSTHUEM IPOLIEHTA.

OCOOEHHOCTBIO HW3YYEHHSI TMOJIOKHUTEIBHBIX M OTPULIATENIbHBIX YHCEI
ABJIAETCS. TO, YTO OHM TAK)KE€ MOTYT pacCMaTpUBATHCS B HECKOJBKO 3TanoB. B 6
KJlacce B Hadaje u3ydeHus TeMbl «lloyoKUTeNbHbIE W OTPHULIATENIBHBIE YUCIIa»
BpIACIIeTCs mnonareMa «llensle wucna», B paMKax KOTOPOM 3HAaKOMCTBO C
OTPULIATEIIbHBIMU ~ YUCIAMM W JIEUCTBHSIMHU  C  TOJOXHUTEIBHBIMU U
OTPULIATEIbHBIMU YHCJIAMH MPOUCXOJUT HA OCHOBE COAEPKATEIBHOIO MOJIXO0JA.
OTO0 MO3BOJISIET HA AOCTYITHOM YPOBHE MTO3HAKOMUThH O00YYarOIMXCsl NPAKTUUECKU
CO BCEMM OCHOBHBIMH IIOHATHSMU TEMBI, B TOM YUCJIE U C IIPaBUJIaMH 3HAKOB IPU
BBIMIOJTHEHUH apu(METHUECKUX NeHCTBUIl. M3yueHue palnuoHaNbHBIX YHUCEN Ha
ATOM HE 3aKOHYHTCSI, a OyIeT MPOIOJDKEHO B Kypce anreOphl 7 Kiacca.

[Tpn oOyueHHM pELIEHHUIO TEKCTOBBIX 337ad B 5—6 Kiaccax MCHOJIb3YIOTCS
apumernyeckue npuémsl perieHus. [Ipu oTpaboTKe BEIYUCIUTENBHBIX HABBIKOB B
5—6 KJaccax paccMaTpUBArOTCS TEKCTOBBIE 3aJa4y CIEAYIOIMX BUAOB: 3aJa4d Ha
JIBUKEHHE, HA YacTH, Ha TMOKYINKH, Ha paboTy M MPOU3BOAUTENHHOCTH, Ha
IPOLIEHTHI, HA OTHOLIEHUS U Iponopiuu. O0yyaromuecs 3HaKOMSTCS ¢ IPUEMaMHU
pelieHus 3aaad  1mepeObopoM BO3MOXKHBIX BapHaHTOB, YyyaTcsi palboTarh C
uH(popMaluen, peACcTaBIeHHON B (hopMe TabJINL WIN JUarpamm.

B  mporpamme yuebHoro kypca «MaremaTuka»  NpeayCMOTPEHO
(dbopMupoBaHUE MPONEACBTUUECKUX alreOpandeckux mpenacraBieHuil. bykBa kak
CMMBOJI HEKOTOPOrO YHCiIa B 3aBUCUMOCTH OT MaTE€MaTHYECKOTO KOHTEKCTa
BBOJUTCSI TOCTENEHHO. DyKBEHHas CHUMBOJIMKA MIMPOKO HCIOJIB3YETCS IPEXIE
BCEro JJIs 3alKicH OOIIMX YTBEP)KIEHUHN U MpEeIOKEHUH, pOopMys, B YaCTHOCTU
JUISl BBIYMCIIEHUSI TEOMETPUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B mporpamme yuebHoro kypca «MarTemaThkay MOpeICTaBICHA HarsaHAas
rE€OMETpHS, HallpaBJICHHAs HAa  pa3BUTHE o0pa3Horo MBIIIEHUS,
IPOCTPAHCTBEHHOTO BOOOpa)KEHUs, N300PA3UTENBHBIX YMEHUN. DTO BayKHBIN ATaIl
B M3YyYECHHUHU T€OMETPUM, KOTOPBIM OCYLIECTBISETCA HAa HATJSAAHO-IIPAKTHUYECKOM
YPOBHE, OMMPAETCS Ha HarJIAIHO-00pa3HOE MBILUIEHHE OOywaromuxcs. bosnbias
pOJIb  OTBOAUTCS  MPAKTHUYECKOW  JI€ATEIBbHOCTH, OMNbITY, 3KCIEPUMEHTY,
MoJIeMpoBaHuto. O0yyaronecs: 3HaKOMATCS C T€OMETPUYECKUMHU (UrypaMu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C MX IMPOCTEHIIMMH KOHPUIYpALUIMH, ydaTcs
u300pakaTb WX HAa HEJIMHOBAHHOM M KIJeT4aTol Oymare, paccMaTpUBarOT HX
IPOCTENIINE CBOMCTBA. B mporecce M3ydeHHsl HaArIsHOM TE€OMETPUM 3HAHUS,



MOJIYYCHHBIC OOYYaIOMMMHUCS HAa YPOBHE HAYAJIBHOTO O0OIIEero oOpa3oBaHUf,
CUCTEMATU3HUPYIOTCS U PACIIMPSIOTCS.

CornacHo yuyeOHOMYy miiaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUpPOBAHHBIN
npeamer «MareMarukay, KOTOpbIA BKJIIOYAeT apuMeTHUYecKud Marepuan u
HarJIIHYI0O T€OMETPHUIO, a TakKe IMPOIEIEBTUYECKUE CBEICHUSI U3 aireOphl,
AJIEMEHTBI JJOTUKH U Hayajla ONUCATEIbHOM CTATUCTUKH.

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



COJEPKXAHME OBYUYEHUA
S KUIACC

HarypajbHble 4ncia v HYJIb

HarypanpHoe umcno. Psa Hatypanmbhbix uyucen. Yucimo 0. M3obpaxkenwue
HATypaJbHBIX YUCET TOYKAMU HAa KOOPJIUHATHOM (YUCIIOBOM) MPSMOH.

[lo3unmonHas cucrteMa cuucieHus. Pumckas HyMmepanuss Kak HpHUMED
HEIMO3UIMOHHON CUCTEMBI cUuCIeHus. [lecsaTuuHasl cucremMa CUlCIICHHUS.

CpaBHeHUE HATypaJibHBIX YUCEJ, CPABHEHUE HATYPAIbHBIX UUCEN C HYJIEM.
Crnioco0bl cpaBHeHUs1. OKpyTIeHUE HATYPaTbHbBIX YUCEN.

CnoxeHne HaTypaJIbHBIX YMCEN, CBOMCTBO HYJISI IPU CIIOXKEHUU. BblunTanue
KaK JeiCTBUE, 0OpAaTHOE CIIOKEHUIO. Y MHOKEHUE HATYpalIbHbIX YHCEJ, CBOMCTBA
HyJId W €IWHWIBI Tpu yMHOXKeHuu. JlemeHuwe Kak JeicTBue, oOpaTHOE
YMHOXEHUIO. KOMIIOHEHTBI IEWCTBHM, CBI3b MEXAy HUMU. [IpoBepka pesynbraTa
apumernyeckoro geiictusa. IlepeMectuTenbHOe M CoOuYeTaTENbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUsSI, pacIlpeieIuTeIbHOe CBONCTBO (3aKOH)
YMHOXEHHUS.

Hcnonp3oBanue OyKB 711 0003HAUYCHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aITUCH
CBOMCTB apu(METHUYECKUX JEHCTBHIA.

Jenutenn W KpaTHbIE YKCIA, Pa3joKeHUWEe Ha MHOxutend. lIpocTteie u
cocraBHble uncia. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ oCTaTKOM.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM. 3aluCh 4YUCIA B BHUAE CYMMBI
pa3psIHBIX CIaraeMbiXx.

UucnoBoe BbIpOKEHUE. BbIUMCIEHHWE 3HAYEHUN YHUCIOBBIX BBIPAXKEHUN,
NOPSIAOK  BBIMIOJHEHUA  JelcTBUU.  Mcmonb3oBaHWE  MpPU  BBIYMCICHHUSX
MEPEMECTUTENILHOTO M  COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIOXEHUS U
YMHOXEHUS, paCpPeICTUTEILHOIO CBOMCTBA YMHOKEHUS.

Apodn

[IpeacraBnenre o JApoOM Kak crnoco0e 3amucu YacTh  BEJTUYHUHBI.
OObikHOBeHHBIE ApoOu. I[lpaBuibHble W HempaBwibHbe JpoOu. CmeniaHHas
Ipo0b, TpencTaBleHWe CMENIaHHOW NapoOM B BHJAE HENPABWILHON ApoOW U
BBIICJICHHUE TIEJIOM YacTH YMClia W3 HEeMpaBWIbHOW npobu. M3o00paxenue npobeit
TOYKaMH Ha YKCII0BOM mpsiMoit. OCHOBHOE CBOMCTBO ApoOu. CokpalieHue apooeii.
[TpuBenenue npodbu Kk HoBoMy 3HameHaTeno. CpaBHEeHUE JpoOeit.

CrnoxxeHue W BbIUMTaHUE JpoOel. YMHOXKEHHUE U AelieHue IpoOei, B3auMHO
obpatHbie pobdu. HaxoxkaeHue 9acTu eaoro u 1esioro Mo ero YacTHy.

Hecsatuunas 3anuck npoOeii. [lpencraBnenue necaTmdHON OpoOM B BHIE
0ObIKHOBEHHOU. M300paskeHure [ecATUYHBIX Jpo0ed TOYKaMH Ha YHUCIOBOU
npsimoil. CpaBHEHUE AECITUUHBIX IPOOEH.



Apudmernueckne JEHCTBUS C JACCATHYHBIMH JApoOsimu. OKpyrieHue
JECSTHUHBIX APOOEH.

Pemenne TeKCTOBBIX 33124

Pemenne TeKCTOBBIX 3aj1ay  apudmeTnueckuMm crocoboM. Perenue
JIOTUYECKUX 3ajad. PemieHue 3agauy nepeOOpoM BceX BO3MOXKHBIX BapHAHTOB.
Hcnonp30BaHue mpu pelieHny 3a1a4d TabIuI] U CXEM.

Pemenne 3amay, copep:KamMx 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIWYUHBIL:
CKOpPOCTb, BpEMs, pPacCTOSIHUE, II€Ha, KOJIMYECTBO, CTOMMOCTb. EIWHHUIIBI
U3MEpPEHUs: Macchl, 00bEMa, LIEHbI, PACCTOSIHUS, BpPEMEHH, CKOpocTd. CBs3b
MEXKy €AMHULIAMHU U3MEPEHUS KAKIOW BEIIMYHHBI.

Pemennie ocCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienne NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsnnele npenacraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, Mpsimas,
OTPE30K, JIy4, YIroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YroJL. IIpsamoi,
OCTPBIN, TYNIOM ¥ pa3BEPHYTHIN YTJIBI.

JInuHa oTpe3ka, METpUUYECKHUE €AWHULIBI [UIUHBL. [[JIMHA JTOMaHOHU, IEPUMETP
MHOIOYTroJIbHUKA. MI3MepeHne U OCTPOECHHE YIJIOB C IOMOILBIO TPAHCIIOPTUPA.

Harnsnnele npeacTtaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHHK,
MPSIMOYTOJIEHUK, KBaJIpaT, TPEYTOJIBHUK, O PABEHCTBE (PUTYD.

N3o6paxkenne ¢uryp, B TomM uucie Ha kierdatoi Oymare. Iloctpoenue
KOH(UTypaluii U3 yacTed mpsMOM, OKPY>KHOCTU Ha HEJIMHOBAHHOW W KJIETYATOU
Oymare. Mcrnosib30BaHUE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBAaIpaTa.

[Inomans NOPAMOYTrOJbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3
MPSMOYTOJILHUKOB, B TOM YHCJIE€ (UTYp, N300paKEHHBIX Ha KJIET4aTOHW Oymare.
Enununbl u3mepeHus mioniaim.

Harnsinaele nmpeacTaBiieHns O MPOCTPAHCTBEHHBIX (UTYpax: MPsIMOYTOJIbHBIN
napajenenunen,  ky0o, — MHororpaHHuku.  M3o00paxkeHue — mpocTermmmx
MHOrorpaHHukoB. Pa3BépTku kyOa u mnapamienenunena. CozmaHue Mojenen
MHOTOTPaHHHUKOB (13 OyMaru, IpOBOJIOKH, TUNIACTAIIMHA U IPYTUX MaTEPHUAIIOB).

OO0BEM TPSAMOYTOJNIBHOTO Tapajuienenunena, kyoa. EnuHuiel usmepeHus
00BbéMa.

6 KJIIACC

HartypajabHblie unciaa

Apudmernueckre ACHCTBUS C MHOTO3HAYHBIMU HATYpPaJIbHBIMU YHCIAMHU.
UucnoBble  BBIpOKEHMS, TOPSAOK  JCHCTBUH,  HMCIOJIb30BAaHUE  CKOOOK.
Hcnonp3oBaHne TMpU BBIYKCICHUSAX NEPEMECTUTEIIBHOTO M COYETATEIBHOIO
CBOMCTB CIJIOKEHHUS U YMHOXCHHS, PACHPEACITUTEIIBHOTO CBOMCTBA YMHOXEHHUS.
OxkpyriieHuE HaTypaJIbHBIX YUCET.



Jlenutenu u KpaTHBIE YKCiIa, HAMOONBIIMA OOIIHMIA IETUTENIh U HAUMEHbIIIEEe
oOmree kpatHoe. [lemuMOCTh CyMMBI U TIPOU3BEIeHUS. J{eJeHre ¢ 0CTaTKOM.

Apodn

OObIKHOBEHHAsl JPOOb, OCHOBHOE CBOWMCTBO JpOOH, COKpalleHue apooeil.
CpaBHeHue U ynopsaounBaHue apooei. Pemenre 3aa4 Ha HaXO0XK/JIEHUE YacTU OT
[EJOr0 M IENOro mo ero 4vactu. JpoOHoe uMcio Kak pe3yabTaT JeNICHUS.
[Ipencrasnenune AeCATUIHON IpoOU B BUJE OOBIKHOBEHHOW POOU W BO3MOYKHOCTD
IpeCTaBlIeHNUs] OOBIKHOBEHHOM Opo0u B BUAE AecATUYHOU. JlecsaTuunble ApooH u
MeTpHuuecKasi cucteMa Mep. ApudmeTndeckue ASHCTBUS U YHCIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

Otnomenne. JleneHue B JaHHOM OTHOIIGHHMU. Macmtad, MTpONOpLHS.
[IprmeHnenre nponopuui Npyu peeHny 3a1ay.

[lonatue npoueHTa. BeluncieHrne NpoueHTa OT BEJTUYMHBI U BEJIMUUHBI 110 €€
MPOLIEHTY. BhIpaxkeHre MpOLEHTOB JIECATUYHBIMH ApoOsimu. Pemienue 3amayd Ha
NPOIIEHTHI. BhIpaxkeHne OTHOIICHUS BEJIMYUH B MPOLEHTAX.

IHonoxuTeNbHBbIE U OTPUIIATEIbHBIE YHCIA

[TonoxurenbHplE U OTpULATENbHBIE yncia. Llenpie uncna. Moayne 4ucna,
reoMeTpuyecKas MHTeprnperanus Moayis uyucna. M3o0paxenue uyucen Ha
KOOpAMHATHOM  mpsAMoW. UYUuciaoBele  npoMexyTku. CpaBHEHHE  YHCElL.
ApudmeTrnueckue JEMCTBUS C MOJIOKUTEIbHBIMU U OTPUIATEIbHBIMU YU CIIAMHU.

[TpsiMoyroJibHasl cucTeMa KOOPAMHAT Ha IJI0CKOoCcTH. KoopauHaThl TOUKM Ha
10cKoCcTH, abcuucca u opauHara. [loctpoenue Touek u Gpuryp Ha KOOpAUHATHOU
IIJIOCKOCTH.

bBykBeHHBbIC BbIpaKEeHUS

[lpumenenne OyKB Uil 3alUCH  MAaTEMaTHYECKUX  BBIPAKEHUU U
npenioxeHuii. CBoiicTBa apudmernueckux AecTBuil. bykBeHHbIE BBIpaKEHUS U
YUCJIOBBIE TOJCTAaHOBKHA. DYyKBEHHBIE PABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO
KOMITIOHEHTa. DopMyibl, (HOpMyJbl MEpPUMETpa U IUIOMIAAA TMPAMOYTOIBHUKA,
KBaJipaTa, 00bEMa mapaienenumnena 1 Kyoa.

Pemenne TeKCTOBBIX 33124

Pemenune TekcTOBBIX 3amad  apupMeTHUEeCKUM crocobom. Pemenue
JOTMYEeCKUX 3a1a4. Pemienne 3aaau nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amad, coaepiamiyMx 3aBUCUMOCTH, CBS3bIBAIOIINX BEIUYHMHBI:
CKOPOCTb, BpeMH, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTENBHOCTb, BpeMs, 00bEM paboThl. EAMHUIBI HM3MEpeHHus: Macchl,
CTOMMOCTH, PACCTOSIHHS, BPEMEHHM, CKOpPOCTH. CBsA3p MEXKAY €IUHHUIAMU
U3MEPEHUS KaXKIOW BETUUUHBI.

Pewmrenne 3amad, CBSI3aHHBIX C OTHOUIEHWEM, MPOMOPLHUOHATBHOCTHIO
BEJIMYMH, POIIEHTAMHU; PEIlIeHNEe OCHOBHBIX 3aa4 Ha IPOOH U MPOILICHTHI.



OneHka M TpUKUAKA, OKpyriieHue pesynbrara. CocTaBieHuE OyKBEHHBIX
BBIPAXEHNH I10 YCJIOBHIO 3aJa4H.

[IpencraBienre AaHHBIX C MOMOIIBI0 Tabmul W auarpamMm. CrtonmOuaTeie
JMarpaMMBbl: YTEHHUE U MOCTPOEHUE. UTEHUE KPYTOBBIX JUArpamMM.

Harasignas reomerpus

Harnsagueie npenctaBneHus o ¢urypax Ha IUIOCKOCTH: TO4YKa, MpsiMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTIOJIbHUK, YETBIPEXYTOJNIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anMmHOE pacnosioKeHue [BYX NpPSAMBIX Ha IUIOCKOCTH, IapajulesibHbIE
npsIMblE, TMEPIECHANKYIJSIpPHbIE OpsMble. M3MepeHue pacCTOsHH: MEXIy ABYMs
TOYKaMHM, OT TOYKH 0 IPSIMOM, JUIMHA MapuIpyTa Ha KBaJPaTHOMU CETKE.

M3mepeHne M NOCTpOEHHE YIIOB C IIOMOIIBIO TpaHcmoprupa. Bumel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, NPSMOYTOJIbHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIN, PaBHOCTOPOHHHUM. YeThIpEXYTOJbHUK, IIPUMEPHI
YETBIPEXYTOJBHUKOB. [IpIMOYronpHUK, KBagpaT: HCIOJb30BAHUE CBOKCTB CTOPOH,
yriaoB, auaronaneil. M3oOpaxeHne reoMeTpuyecKux (pUryp Ha HEIMHOBAHHOU
Oymare ¢ HCIIOJIb30BAHUEM LUPKYJS, JHMHEWKH, YTOJbHHMKA, TPAHCHIOPTHPA.
[TocTpoeHus Ha kieTyaTon Oymare.

[lepumerp MHoroyroiapHuka. I[loHsiTue miomanun QuUrypsl, eIUHULIBL
u3MepeHus riomanu. [pubmkénnoe u3mepenue mwiomanu Guryp, B TOM YUCIE
Ha KkBaapaTHOU ceTke. [IpnbnmxéHHOe U3MepeHrne AMUHBI OKPYKHOCTH, TIIOLIaAN
Kpyra.

CummMmeTpusi: LIeHTpaJlbHasi, OCEBast U 3€pKAJIbHASI CHMMETPHH.

[TocTpoenne cuMMETPUYHBIX QUTYP.

Harnsnueie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
napajuienenunen, ky0, mpu3sMma, NUpaMuia, KOHYC, LMIMHAp, wap u cdepa.
N3o06paxkenne nmpoctpaHCTBEHHbIX Guryp. [IpumMepsl pa3BEpTOK MHOTOTPaHHUKOB,
nuiIMHApa U koHyca. Co3qaHue Mozeseld MpOoCTPaHCTBEHHBIX (puryp (u3 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPUAIIOB).

[Tonsitue o00BEMaA, emuHUIGI W3MepeHUus: 00béma. OO0BEM NTPAMOYTOJIBHOTO
napasuienenunesna, Kyoa.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS IporpaMmbl y4yeOHOro Kypca
«MaremaTnkay XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IPOSIBICHHEM MHTEpeca K IPOUNUIOMY M  HACTOSALIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHXKCHHUSAM  POCCUHCKHX
MaTEMAaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BAHUIO 3THUX
JOCTHMKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHMHA U peaTu3alliu ero
opaB, IMPEACTAaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKJaHCKOro oOiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX NTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Y4YacTHE€ B PCEIICHUH IPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsl HA MPOTSKEHUH BCEW KHU3HU MJS YCHEHIHONW Mpo¢ecCHOHATIbHON
NESATENIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BbIOOpPOM H
IOCTPOECHUEM MHIUBUAYAIbHON TPAEKTOPUHM OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELIEHUM, PacCyX AEHHUH, YMEHHIO BUAETH
MaTEMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpHUEHTAallME B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
IPEJCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKH Kak c@epbl 4YelloBEYeCKOU
JEATEIbHOCTH, JTANoOB €€ Pa3sBUTHA W 3HAYUMOCTHU JUIsl PAa3BUTUSA LIMBHIIM3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MAaTEMAaTHYE€CKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnmuTaHuMe, (POpMHpPOBaAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATOMOTy YU :

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKHE 3HAHMS B HHTEPECAX CBOEIO
3I0pOBbsl, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
COQIaHCUPOBAHHBIM PEKMUM 3aHATUH M OTHAbIXA, peryisipHas (¢usnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediexcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JAPYroro YeJI0BeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

OpHEHTAllMEe HAa IPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM JUIS pelleHus 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXKAIOLIEH cpeabl, MJIAaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IIOCJIEICTBUM JUISl OKPYXKAIOLIEHW Cpeabl, OCO3HAHUEM
rJ100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MTyTeH UX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJIOBHAM COLMATBHOM M NPUPOIHOM
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW JESTENbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
dbopMyIupoBaTh UIEH, TOHITHS, TUTIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIe pelIeHUusT U AeUCTBUs, (GOPMYyIHpPOBATh M OICHUBATh PHUCKU U
HOCEeACTBHSL, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue A1eiicTBUA:

e BBUBJISATh U XapPaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMATHYECKUX
00BEKTOB, TOHSATHI, OTHOIICHWH MEXIYy TMOHATUSIMH, (OPMYIHPOBATH
ONpENCTICHUs]  MOHSATHUM, YCTAHABJIMBAaTh  CYIIECTBEHHBIM  MPU3HAK
KiaccupuKau, OCHOBAaHUS [Jisi OOOOIIEHUS W CPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO aHAJIN3A;

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



BBISIBIIAITH ~ MaTEeMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopeurs B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA;
JieNiaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHUBHBIX W
WHAYKTUBHBIX YMO3AKITIOUCHHUA, yMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (MPSMBIE B OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSTEILHO HECIOXHBIC O0KA3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus: ydeOHoOM 3anauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpaTh HaWOOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBaTe/IbCKHeE 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATENLCKUH MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpolIemy,
CaMOCTOSITEJIEHO ~yCTAHABJIMBATh KCKOMOE U JIaHHOE, (HOpMHUPOBATH
THIIOTE3Y, ApTYMEHTUPOBAThH CBOIO MO3HIINIO, MHCHUE;

OPOBOJUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAaHY HECJIOXHBIH
HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIEIOBAHNE 10 YCTAHOBICHUIO 0COOEHHOCTEH
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMoOCTOSITENIbHO (hopMyIHpoBaTh 0OOOIIEHHS M BBIBOJABI 10 PE3yJIbTaTaM
IPOBEAEHHOTO HAONIONEHUS, HCCIEIOBaHUS, OIICHWBATh JOCTOBEPHOCTh
MOJTY4YEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IpoLlecca, a TaKKe BBIABUIaTh
IPEIIIOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Padora ¢ nndopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH HH(MOpPMAIMM, JaHHBIX,
HEOOXOIUMBIX JUISl PeILICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,

BbIOUpaTh (GOpMy TMpencTaBiICHHUs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaemMble 3aJauyd CXEMaMH, JAdarpaMMaMmM, WHOW rpadukodl M uX
KOMOHWHAIUSIMU,

OLICHMBATh HAJEKHOCTh HMHMOPMAIMHM IO KPUTEPHUSAM, MPEI0KEHHBIM
YUUTENIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHUA:

BOCIIpUHUMATL U (I)OpMy.TII/IpOBaTB CYyXKACHUA B COOTBCTCTBUU C YCIOBUAMHU
H OeiIAMHn 06HICHI/ISI, ACHO, TOYHO, I'PaMOTHO BbIPAXKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPELICHUS
3a7a4l, KOMMEHTHUPOBATh MOJYyYEHHBINA Pe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0JieMbl, pelraeMoil 3a7auu, BhICKa3bIBaTh MJICH, HAICIIEHHBIC Ha MOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSIMH JPYTUX
YYaCTHUKOB JAMAaNora, OOHApyKHWBAaTh pa3iHuMe U CXOJCTBO IMO3UIIHN, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS;
NPEICTaBIsATh  PE3yJdbTaThl  pEIICHHUS  3ajaud, IKCIIEPUMEHTA,
WCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIIBHO BEIOMpATh (pOpMAT BBICTYIICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIIMN U OCOOCHHOCTEH ayIUTOPHH,

MOHMMATh M UCIOJI30BaTh MPEUMYIIECTBA KOMaHTHOW M MHANBUAYATbHON
paboThI IpU PENICHUH YICOHBIX MATEMATUICCKUX 3a71a4;

NPUHUMATH 11€]h COBMECTHOW NEATEIHHOCTH, IUIAHUPOBATH OPTaHHU3AIUI0
COBMECTHOH pabOThI, pacmpeaensiTh BUIbI padOT, JOrOBApUBATHCA,
0o0CcyXmaTh TpoIecc U pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIbKUX
JIIOJIEH;

y4yacTBOBaTh B TPYNMNOBBIX Qopmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U JIPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOODAWHHPOBATh CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJIbI,
OILICHMBATh KauyeCTBO CBOETO BKJIaJa B OOLIMH NPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYAaCTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbBIE YHHBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranuzanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIAH, aJrOPUTM pPELICHHs 3a1add (WiId €ro
4acTb), BBIOMpATh CIOCOO pelIeHHs C Y4ETOM HMEIOLIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHpOBaTb M KOPPEKTUPOBATH
BapHaHThI PEHICHUH ¢ Y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTpOJIL, IMOIUOHAJIbHBbIN NHTE/JIEKT:

BJIAJETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpoLEcca U PE3YJIbTATA
peLIEeHUs] MaTEMAaTUYECKOM 3a/1auu;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYThH P PELICHUU 3a/1a4H,
BHOCHTb KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA NESATEIBHOCTH MOCTABICHHON LETU U
YCIIOBUSIM, OOBSCHATH MPUUYUHBI JTOCTHXKCHHUS WIM HEIOCTHKEHUS e,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEJMETHBIE PE3YJIBTATDBI



K xoHiy oOyueHus B 5 KJjacce OOyYArOMIMICS TOJYYHUT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

[lonumMaTe W  NOPaBWIBHO  yHOTPEOJATH  TEPMHUHBI, CBSI3aHHBIE C
HATypaJbHBIMHU YHCIAMU, OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMH.

CpaBHuUBaTh U yHOPSAOYMBATHL HaTypalibHble 4YHUCJIa, CpPAaBHUBATH B
MPOCTEUIINX CITydasiX OOBIKHOBEHHBIC TPOOH, TECSITHUHBIE IPOOH.

CoOoTHOCUTh  TOYKY HA  KOOPAMHATHOM  (YMCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIMM €l YUCIOM M M300pa)kaTh HATypalbHbIE YMCIAa TOYKAMHU Ha
KOOPJAMHATHOM (YMCIIOBOM) MPSMOM.

BreimonasaTe  apudmeTndyeckue IEHCTBUS C HATypPAJIbHBIMHA YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSMHU B MPOCTEHIINX CITyUasiX.

BBINOTHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BEIYUCICHUM.

OKpyIJISITh HATypaJIbHBIE YHUCIIA.

Pemenne TekCTOBBIX 33124

Pemate TekcTOBBIE 3amauu apudMETHUECKHUM CIIOCOOOM W C TOMOIIBIO
OpPraHU30BAHHOTO KOHEYHOTO Tiepedopa BCEX BO3MOKHBIX BApUAHTOB.

Peware 3amaum, conepiKalide 3aBUCHUMOCTH, CBS3BIBAIOIIME BEIUYUHBIL:
CKOpOCTb, BPEMSI, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKWE 3aliCH, CXEMbI, TaOJuIbl, OOO3HAYCHUS MPHU
pelieHny 3aaad.

[lonp30BaTbCd OCHOBHBIMU €AWHULIAMM HU3MEPEHHUS: LIEHbI, MAaccChl,
paccTosAHMs, BPEMEHU, CKOPOCTH, BBIPAXKATh OJHU EAWHULBI BEJIUYUHBI 4epes
Ipyrue.

W3BnekaTh, aHAIM3UPOBATH, OICHUBATH MH(MOPMAIIHMIO, MPEJCTaBICHHYIO B
Tabnuie, Ha CTOJIOYATOW JauarpaMme, HWHTEPHPETUPOBATH MPEIACTaBICHHBIC
JAHHBIE, UCIIOJb30BaTh JaHHBIE IPU PEILICHUU 33/1a4.

Harasanas reomerpus

[Tonb30BaThCsA TEOMETPUUECKUMU MOHITUSMU: TOUYKA, psAMasi, OTPE30K, JIyY,
yTOJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoANTH TPUMEPHI OOBEKTOB OKPYKAIOMIETO MHpA, UMEIOMUX GopMy
U3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIAMH: BEPIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIIWHA, CTOPOHA, AUAroHallb, C OKPY>KHOCTHIO:
paauyc, TuameTp, LEHTP.

N300paxkatb W3y4deHHBbIE T'eOMeTpuyeckue (Urypbl Ha HEIMHOBAHHOW U
KJIeTYaToOl Oymare ¢ mOMOILBIO [IUPKYJIS U JTUHEHKH.



HaxonuTe AnMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C MOMOUIBIO
JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBAJpaTa i UX
MIOCTPOEHMS, BBIYMCIIEHUS IUIOLIAAN U IEPUMETPA.

Beraucnsate mepumeTp W IUIOMIANb KBajpara, MPSMOYrOoJbHUKA, (Uryp,
COCTaBJICHHBIX W3 TMPSMOYTOJIHHUKOB, B TOM 4YHClIEe (QUTYp, H300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTbCd OCHOBHBIMHU METPUYECKMMH EIUHHUIIAMU U3MEPEHUS [UJIMHBI,
IJIOIIA/IN; BBIPAXKATH OJIHA €IMHUIBI BEITUYMHBI Uepe3 APyTHE.

Paco3naBate mapamnenenwnen, KyO, HCIOIL30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, pedpo, TpaHb, W3MEPEHHs, HAXOJIUTh M3MEPEHUS NapaJljieenureaa,
KyoOa.

Boruncnsate 00b€M KyOa, mapajienenunena Mo 3aJlaHHbIM HU3MEPEHUSIM,
MOJI30BAThLCS €AMHUIIAMHU U3MEPEHUS 00bEMA.

Pemiats HecnokHbI€ 3aJa4yd HAa HM3MEPEHHE T€OMETPUYECKUX BEJIUYUH B
MPAKTUYECKUX CUTYalUSIX.

K koniy oOyueHus B 6 Kkiacce OOydYarOMIMICS MOJYYHUT CIEAYIOIINE
PEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

3HaTh U NMOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUJAMU YUCEN U
crocobamMu WX 3alucy, NEepeXoJuTh (€Cau 3TO BO3MOXKHO) OT OJHON (OpMbI
3alMCH YUCTa K IPYTrou.

CpaBHUBaTh U yHOPSJIOYMBATH 1I€JIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
Ipo0u, CpaBHUBATH YHCJIA OJHOTO M PA3HBIX 3HAKOB.

BrimonHsaTh, coueTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apU(PMETUUECKUC
JNEUCTBUS C HATypaJIbHBIMH M LEJAbIMH YHMCIIaMHU, OOBIKHOBEHHBIMU U
JNECATUYHBIMU IPOOSIMHU, MOJTOKUTEIBHBIMA U OTPUIIATEIbHBIMU YU CIIAMH.

BoiuncnaTh 3HaYEHUST YMCIOBBIX BBIPAXKEHHM, BBIMONHATh MNPUKUIKY U
OIICHKY pe3yJIbTaTa BBIUMCICHUH, BBITIOJHATh NPEOOPA30BAHUS UYHCIOBBIX
BBIPQXEHHUI Ha OCHOBE CBOMCTB apu(METHIECKUX ACHCTBUIA.

COOTHOCUTh TOYKY Ha KOOPJAWMHATHOW MPAMON C COOTBETCTBYIOUIUM €U
YUCJIOM M H300pakaThb YHUCJIa TOYKAMU HAa KOOPJAWHATHOM MpPSMOM, HAaXOIUTh
MOJYJIb YHCJIA.

COOTHOCUTH TOYKH B MPSIMOYTOJBHOW CHUCTEME KOOPAMHAT ¢ KOOPAUHATAMHU
OTOM TOYKH.

OkpyrasTh LENble Yuciia U JECATUYHBIE JPOOU, HAXOJUTh MPUOIMIKEHUS
quced.

YucsioBbIe U OyKBEHHbIE BHIPAKEHUS



[TornmaTe ¥ ynmoTpedaaTh TEPMUHBI, CBSI3aHHBIE C 3alMCHIO CTETICHU YHCIIA,
HAaXOJUTh KBaJpaT W KyO YWCIA, BBIYUCISTH 3HAYCHUS UYMCIOBBIX BBIPAKEHUH,
COJIepXKaIiX CTEICHH.

[Tonb3oBaThCs MpU3HAKAMH JEIMMOCTH, PACKIIaJbIBaTh HATYpaJIbHbIEC YKCIIA
Ha IIPOCThIE MHOKUTEIIH.

[Top30BaTHCA MacmITaAOOM, COCTABISATH IPOIIOPIIMH U OTHOIIICHHUS.

Hcnonp30BaTh OYKBBI AJ1s1 0003HAUCHUS YHCEN TIPH 3aIMHCH MAaTEMaTUYECKHUX
BBIPKEHUI, COCTABIISATh OYKBEHHbBIE BhIpAXKEHUS U (DOPMYJIbI, HAXOAUTH 3HAYEHUS
OYKBEHHBIX  BBIPDOKEHHM, OCYIIECTBIsAS HEOOXOAUMBbIE  MOJCTAHOBKU U
npeoOpa3oBaHuUsI.

HaxonnTe Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemmeHne TekCTOBBIX 33124

PemiaTe MHOTOIIArOBbIE TEKCTOBBIE 3a7a4l apU(PMETUUECKUM CIIOCOOOM.

Pemate 3amaud, CBsI3aHHbIE C OTHOILIEHHUEM, MPONOPLUHUOHATBHOCTHIO
BEJTUYMH, MPOIICHTAMU, PEIIaTh TPH OCHOBHBIC 337]a91 HAa JPOOHU M MPOIEHTHI.

Pemates 3amaum, cojepkamme 3aBHCHUMOCTH, CBS3BIBAIONINE BEITUYHHBL:
CKOPOCTb, BpeMH, paccTosiHue, 1eHa, KOJIMYECTBO, CTOMMOCTb,
POU3BOJAUTENILHOCTh, BpeMs, O00bEM pabOoThl, HUCHONB3YS apupMETUYECKUE
NEUCTBUS,  OIEHKY, MPUKHUAKY, TOJIb30BaThCA  E€AUHUIAMU  M3MEpPEHUs
COOTBETCTBYIOIINX BEJINYHNH.

CocTaBnsiTh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1a4H.

W3Bnekats uHGOpMALINIO, MPEACTABICHHYI0 B TaOJWIaX, Ha JIMHEWHOM,
CTOJIOYATOW WJIM KPYrOBOM JMarpaMmax, HWHTEPHPETUPOBATH MPEJCTaBICHHbIC
JTAaHHBIE, UCTIOJIb30BATh JAHHBIE MPU PEIICHUH 3a/1a4.

[IpencraBnsaTe uHGOPMAITUIO C TIOMOIIBIO TAOIUIl, TUHEHHOW M CTOIOUYATON
JUarpaMm.

Harasignas reomerpus

[IpuBoAUTH MpPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIOLUX (opMy
W3YYCHHBIX TEOMETPHUYECKHX TUIOCKMX M TPOCTPAHCTBEHHBIX (GUTYp, MPUMEPHI
pPaBHBIX U CHMMETPUYIHBIX (QUTYP.

N300paxkath ¢ TIOMOIIBIO IUPKYJSI, JMHEHKH, TpPAaHCIOPTHpA Ha
HEJIMHOBAaHHOM M KJIETYaTOM Oymare H3ydeHHbIE IIJIOCKUE T'€OMETPUYECKUE
burypsl 1 KOHPUTYpAIIMH, CAMMETPUYHBIE (PUTYDHI.

[Tonbp30BaThCS  TEOMETPUYECKUMH  TIOHATHSIMH:  PAaBEHCTBO  QUTyp,
CUMMETpPHS, HWCIOJIB30BaTh TEPMUHOJIOTHIO, CBS3aHHYID C CHUMMETPHEH: OCh
CUMMETPUH, LIECHTP CUMMETPUHU.

HaxonuTh BeNUYMHBI YIJIIOB M3MEPEHHEM C TMOMOUIBI0 TPAHCIOPTUPA,
CTPOUTD YTJIbI 33JJaHHOM BEIMYMUHBI, TI0JIb30BATHCS IPU PELICHUU 3a]1a4 TPayCHOU



MEpOH yTIIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIM, IPAMOU, PA3BEPHYTHIN U TYIIOU
YTJIBIL.

BpraucnATe 1MHY JIOMaHOW, NEPUMETP MHOIOYIOJIBHMKA, IOJIb30BATHCS
CAVHUIAMU HM3MEPEHUS JUIMHBI, BBIPAKATh OJHHU EAVHMUIBI WU3MEPEHHUS JJIMHBI
qyepes ApyTue.

Haxomutk, ncnosnp3yst 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUSA: MEXAY IBYMS
TOYKaMH, OT TOYKH 0 NPSIMOM, JUIMHY ITyTH HAa KBaIPaTHOM CETKE.

Boruncnate  miomanbs  Guryp, COCTaBIEHHBIX M3  MPSIMOYTOJbHHUKOB,
UCIOJB30BaTh  pa3OMEeHHE Ha NPSIMOYrOJbHUKHM, Ha paBHbIEe (UTYPBHI,
JNOCTPAaWBAaHWE 1O IPSAMOYIOJIbHHMKA, I10Jb30BAThCSI OCHOBHBIMM E€IUHULIAMHU
U3MEPEHUs IUIOLAAM, BBIPAXaTh OJHUA EIMHHULIBI W3MEPEHUS IUIOLANU 4Yepes
Ipyrue.

PacriozHaBaTh Ha MOJENSX M M300paXEHUSX NUPaMUIY, KOHYC, LUIMHIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOPO, TpaHb, OCHOBAHHE, PA3BEPTKA.

N300paxaTh Ha KJIeT4aTO Oymare NpsMOYTOJIbHBIN Mapaienenumnes.

Boruncnsate 00bEM NpsSMOYTOIBHOTO MapajieNenumnesa, Kyoa, moiab30BaTbCs
OCHOBHBIMH €TUHUIIAMH U3MEPEHUs 00bEMA;

PemaTte HecnoOXHBIE 3a7aud HAa HAXOXKJIECHHUE I'€OMETPUYECKUX BEIUYHMH B
IIPAKTUYECKUX CUTYaLMSIX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KJIIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3e/ioB U TeM uu¢poBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (1ubp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| HarypanbsHbie uncna. JleiictBus ¢ 43 1 bubmnorexa [JOK
HaTypaJbHBIMU YHCIIAMU https://m.edsoo.ru/7f4131ce
) Harnsinnas reomerpus. JInnuu Ha 12 ) Bbu6mmoreka [IOK
TIOCKOCTH https://m.edsoo.ru/7f4131ce
Bbu6mmnoreka [IOK
3 OOPIKHOBEHHEIE IPOOH 48 ! https://m.edsoo.ru/7f4131ce
Bbu6mmoreka [IOK
4 Harnsigaast reomerpusi. MHOTOYroJIbHUKH 10 1 hitps://m.cdsoo.ru/7f413 1 ce
bu6mmoreka [IOK
> JlecaTurirbIe Apodu 38 ! https://m.edsoo.ru/7f4131ce
6 Harnsgnas reomerpus. Tena u purypsi B 9 1 bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
Bbu6mmoreka [IOK
/ Mostopenne i 060bmenne 10 2 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 5 4




6 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3jie/ioB U TeM ungpoBbie
Ne n/m P Kourpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! HarypanbHeie ancia 30 ! https://m.edsoo.ru/7f414736
) Harnsannas reometpus. [Ipsimbie Ha 7 bubnnorexka HOK
ILIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
3 0 32 1 1
Jpobu https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
4 H . 1
AIIAAHAs TeOMeTpHs. CHMMCTPHS 6 https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
5 B 0 6
PIPWREHITL € DYKBaMH https://m.edsoo.ru/7f414736
6 Harnsannas reomerpust. @urypsl Ha 14 1 1 bubnnorexa HOK
TLUIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
7 [TonoxxuTenpHbIE U OTPUIIATEIbHBIC YUCTIA 40 1 hitps://m.cdsoo.rw/ 7414736
bu6mmoreka [IOK
8 HpepicTaBcHe AAHHEX 6 ! https:/m.edsoo.ru/7£414736
9 Harnsannas reometpusi. @urypsl B 9 1 bubmuorexa [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEeHmE, 0600IIECHNE, 20 ) Bbu6mmoreka [IOK
CHUCTeMaTHU3aIus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 6 5







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHON TIPOI'PAMMBI

5 KIIACC
Kon .
IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
1 Yucnia 1 BBIYUCICHUS
. [lornmath W TPAaBUIBHO YIOTPEOISITh TEPMHUHBI, CBS3aHHBIE C
' HATypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU
1 CpaBHuBaTh M YNOPAJOUYMBATH HATypajbHbBIE UHWCIA, CPAaBHUBATH B
' MPOCTEUIINX CIy4asiX OOBIKHOBEHHBIE IPOOH, IeCATUUHBIE IPOOH
COOTHOCUTh TOYKY HAa KOOPIWHATHOW (YHCIIOBOM) TPSIMON C
1.3 COOTBETCTBYIOIIUM €M 4YHUCIOM M H300pa)xkaTb HaTypaJibHble 4YHCIIa
TOYKAMH Ha KOOPJUHATHOM (YUCIIOBOI) MPsIMOU
L4 BreimonuaTe apudmeTnyeckue AeUCTBUS ¢ HATYPAILHBIMHU YHCIAMH, C
' OOBIKHOBEHHBIMH JIPOOSIMH B MPOCTEHIITNX CITydasx
1.5 BbINONHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BBIYUCICHUN
1.6 OKpyrisaTh HaTypaJibHbIE YUCIIA
2 Pemenue TekcToBbIX 3a1a4
)1 Pematp TekcTOBBIE 3aauK ApUPMETHIECKIM CIIOCOOOM U C TTIOMOIIIBHIO
' OpPraHM30BAHHOTI'O KOHEYHOTO Mepedopa Bcex BO3MOKHBIX BapHAHTOB
Pemarp  3amaum, cojaepkalue — 3aBUCMMOCTH,  CBS3BIBAIOILHE
2.2 BEJIIMYMHBI: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO,
CTOUMOCTD
)3 Hcnonb30BaTh KpaTKue 3aMUCH, CXEMbl, TaOIHIIbI, 0003HAYEHUS MpU
' pelieHnu 3a1a4
[Tonb30BaTbcsi OCHOBHBIMU €IUHUIIAMH H3MEPEHHs: IEHBbI, MacChl,
2.4 paccTosiHUs, BPEMEHHU, CKOPOCTH, BBIPAXKaTh OJHU €IUHULIBI BETUYNHBI
qyepes apyrue
5 s W3Bnekars, aHaAJIM3UPOBATb, OLICHUBATh uHpOpMaIHIO,
' NpeACTaBlIeHHyl0O B  Tabnuue, Ha  CTONOYaTOM  JAMarpamme,




HHTCPHOPECTUPOBATh MPEACTABICHHBIC NAHHBIC, MCIIOJIB30BATh JAHHLIC

IIpU PELICHUHU 3a1a4

Harnsgaas reomerpus

3.1

Ilonp30BaThCA rCOMCTPUYCCKUMU  TTOHATUAMU: TOYKa, npsamasd,

OTPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBomuTe mnpuMepbl OOBEKTOB OKPYXAIOMIETO MHpPa, HMEIOIINX

(bopMy U3yUEHHBIX T€OMETPHUECKUX (HUTYD

33

Hcnonbs30BaTh TEPMUHOJIOTHIO, CBSA3aHHYIO C YIJIAMHU: BepIIWHA
CTOPOHA; C MHOTOYTOJIbHUKAaMU: YToJ, BEpIIMHA, CTOPOHA, IUarOHab;

C OKPY)KHOCTBIO: paJinycC, JUaMETP, LIEHTP

3.4

N300paxaTh u3ydyeHHble TeoMeTpuyeckue (GUrypsl Ha HETMHOBAHHOMN

U KJIETYaTOi Oymare ¢ MoMOUIbIO IUPKYJIS U TMHEHKH

3.5

Haxomnutb nAnuHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C
MOMOIIbIO JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHON JUIMHBI, CTPOUTH

OKPY>KHOCTb 33JJaHHOT'O pajauyca

3.6

Hcnons30BaTh CBOMCTBA CTOPOH U YIVIOB NPAMOYTOJIbHUKA, KBaapara

AJIA UX IMTOCTPOCHUS, BRIYMCIICHUSA TIOIIaAN U IICPUMETPaA

3.7

Boruncnsate nepuMeTp M IIomaas KBaapara, npsiMoyrojibHUKa, Quryp,
COCTAaBIICHHBIX M3 MPSAMOYIOJIBHUKOB, B TOM 4uclie ¢uryp,

M300pakKEHHBIX Ha KJIETYaTON Oymare

3.8

Ilons30BaThCs OCHOBHBIMHU MCTPUYCCKMMH CAUHULAMH H3MEPCHUA

JJIMHBI, TUIOMIAAW,; BbIPpAXKaTh OAHU CAUHUIBI BEJIMYUHBI YCPE3 APYTUC

3.9

Pacnio3znaBate mapasienenunesn, Ky0, UCHOIb30BaTh TEPMHHOJIOTHIO:
BeplIMHa, pebpo, TpaHb, M3MEPEHHUs; HAXOAUTh HM3MEpPEHHS

napajuienenumesna, kyoa

3.10

Beruucnare 00béM  kybOa, mapawienenurena 1Mo 3aJlaHHBIM

HU3MCPCHUAM, ITOJIB30BATLCA CAMHUIIAMU U3MCPCHUA 00BEMa

3.11

Pemiate HecI0XKHBIE 3aZla4yi Ha U3MCPCHUC T'COMCTPUUCCKHUX BCINYNH

B IPAaKTHYECKUX CUTYyaAlUAX

6 KUIIACC

Kon
NMpoBepPsIeMOro

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs




pe3yjabTara

1

Yucia ¥ BEIYUCIIEHUSA

1.1

3HaTL U NOHUMAThH TCPMUHBI, CBA3aHHBIC C PA3JIMYHBIMH BUIAMU
YuCeN U Croco0aMM UX 3aIlUCH, IEPEXOIUTH (€CIU ATO BO3MOXKHO) OT

OJTHOM (hOPMBI 3aITMCH YHCTIA K IPYTOH

1.2

CpaBHI/IBaTB U ymnopsaaoduBaTb MLCJIBIE 4YHCIIA, OOBLIKHOBEHHBIE U

JCCATUYHBIC ,I[pO6I/I, CpaBHUBATh YKUCJIa OJHOI'O X pa3HBIX 3HAKOB

1.3

BBIHOJ'IHHTB, coycras YCTHBIC n IIMUCBbMCHHBIC HpI/IéMbI,
apI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBHH C HaTypaJbHBIMHW H MLCJIIBIMU YUCIIAMH,
OOLIKHOBEHHBEIMH U JACCATUYHBIMU l[pO6$IMI/I, IIOJIOXUTCIBHBIMHU H

OTpULATCIIBPHBIMU YHCJIaMU

1.4

BbIuncnsTh 3HaAUEHUS YUCIOBBIX BBIPAXKEHHH, BBIIONTHSITH MPUKUIIKY U
OLIGHKY pe3ylbTaTa BBIYUCICHUN, BBINOJHATH MpeoOpa3zoBaHUs
YHUCIIOBBIX BBIPAXEHHI HAa OCHOBE CBOWCTB apHU(pMETHUECKHX

NENUCTBUN

1.5

OprFJISITI: OeabI€ 4Yucjla W ACCATHYHBIC I[pOGI/I, HaxXoauThb

NPUOIMKEHUS YHCEI

1.6

CooTHOCUTH TOUKY Ha KOOPJMHATHON IPSIMOM C COOTBETCTBYIOLUM €I
YHCIOM M M300paXkaTh YMClIa TOYKAMH Ha KOOPAMHATHOM MPSIMOIA,

HaxXoJuTb MOAYJIb YUCJIa

1.7

CooTHOCUTH TOYKY B MpPSAMOYIOJbHOM CHUCTEME KOOPAMHAT C

KOOpJMHATAMU 3TON TOYKHU

1.8

OKpyriaTh 1eible 4YHClia W JIeCATHUYHBIE ApOOW, HAXOIUTh

MPUOIMKEHUST YHUCeTT

UYucnoBble U OyKBEHHbIE BhIPAKEHUS

2.1

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

YHUCJIOBBIX BBIpa)KeHI/II\/'I, COACPpIKAINX CTCIICHU

2.2

ITonw30BaThCA IMpU3HaKaMu ACIMMOCTH, pacKIaAblBaTbh HATYpPaJIbHBIC

qyucia Ha IMPOCTbIC MHOXUTCIIN

23

ITonw30BaThCA MaCH_ITa6OM, COCTaBJIATH MPOIOPIHHH U OTHOIICHUA

24

Hcnonb3oBath OykBbl [Uisi OOO3HAu€HUsT 4HMCENT TMpPU  3alUCh
MaTEMATHYECKUX BBIPAKCHHM, COCTABISATh OYKBEHHBIE BBIPQKCHUS U

(bOpMyITbI, HAXOUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHUIM

2.5

Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA

Pemrenne TeEKCTOBBIX 3a7a4




3.1

Pemate MHOTOIIaroBbIC TCKCTOBBIC 3agadun apH(i)MeTH‘{eCKI/IM

CII0CO00OM

3.2

Pemrats 3ala4yi, CBA3AaHHBLIC C OTHOIICHUEM, HNPOINOPHHUOHAIBHOCTHIO
BCJIMYMH, NPOLCHTAMHU, PCIIaTb TPU OCHOBHBLIC 3ada4d Ha I[pOGI/I u

MIPOLIEHTHI

3.3

Pemars 3amaum, copepkamue — 3aBUCUMOCTH,  CBA3BIBAIOIIUE
BEJIMYMHBL: CKOPOCTb, BPEMs, PpAacCTOSHHME, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM palbOThI, MCIONIb3Ys
apupMeTHyeCKre JeMCTBUSA, OIEHKY, MPHUKUAKY; TO0JIb30BATHCS

CANHUIaMH U3MCPEHUSA COOTBETCTBYIOIIUX BEJINYNH

3.4

CocTaBniTh 6yKBeHHBIe BBIPpAXKCHUA 11O YCJIOBHUIO 3a/la4n

3.5

W3BnekaTh HHPOpMAIIMIO, MTPEACTABICHHYIO B TaOIUIAX, HA JIMHEHHOMH,
cronbyarod  WIM  KPYroBOM  Juarpammax,  HHTEpIPETHPOBAThH

IpEACTAaBICHHBIC JaHHBIC, NCITOJIB30BATh JAHHBIC P PCUHICHUHN 3a1a4

3.6

[IpeacraBnsaTe wHOpMaIMIO C TMOMOIIBIO TaONHI], JUHEWHOH U

CTOJIOYATON JUarpaMm

Harnsnnas reomerpus

4.1

[IpuBomuTe mnpuMepbl OOBEKTOB OKPYXAIOMIETO MHpPa, HMEIOIINX
(GbopMy H3YYEHHBIX T'€OMETPUYECKUX IJIOCKMX U MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX U CHMMETPUYHBIX (QUTYD

4.2

N3o0paxkaTh ¢ TOMOIIBIO IUPKYJsS, JIMHEHKH, TpPaHCIOPTUpA Ha
HEIMHOBAaHHOM W KjieT4aroi  Oymare W3y4eHHBbIE  IUIOCKHE

reoMeTpruecKue GUrypsl 1 KOH(GUTypauu, CHMMETPUYHBIE (PUTYPBI

43

[Tonp30BaTbcs TEOMETPUUYECKUMHU IOHATUSIMH: DPaBEHCTBO (uryp,
CUMMETpHS;  HUCIOJIB30BaTh  TEPMHUHOJIOTHIO,  CBA3aHHYIO  C

CUMMETpHUEH: 0Cb CHMMETPHUH, IEHTP CUMMETPUU

4.4

HaxonuTs BENMYMHBI YIIIOB U3MEPEHUEM C IOMOILBIO TPAHCIOPTHUPA,
CTPOMTH YIVIBl 3aJaHHOM BEJIMYMHBI, I0Jb30BaThCS IPH PEIIECHUU
3a/a4 rpajlyCHOM MEpOM YIJIOB, PaclO3HAaBAaTh HA YepTEkKax OCTPBIH,

IIPSIMOM, pa3BEPHYTHIN U TYIIOHN YIJIbI

4.5

Beluucnate  QIMHY  JIOMaHOM, — IIEpUMETP  MHOTOYTIOJIBHMKA,
[IOJI30BAaTbCA E€OUHULIAMU U3MEpPEHHUs J[UIMHBI, BbIpaXkaTb OJHU

€IMHUIBI U3MEPEHUS JUIUHBI Yepe3 Ipyrue

4.6

Haxoauts, ucnomnp3yst yepTéxHbIe HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY
IBYMsI TOYKaMH, OT TOYKHM JIO0 MPSMOM, UIMHY IyTH Ha KBaJpaTHON

CCTKC

4.7

Boruncnsate miomaabs QUryp, COCTaBIEHHBIX W3 MPSIMOYTOJbHUKOB,




UCIIOJIb30BaTh pa30MeHre Ha MPSMOYTOJbHUKH, HA PaBHBIE (DUTYPHI,
JNOCTpAaMBaHUE 10 MPSAMOYTOJIbHUKA, I[0Jb30BATHCSI OCHOBHBIMHU
€MHUIIAMU U3MEPEHUs IUIOIIAJH, BbIpAXaTh OJHU €AWUHUILIBI

M3MEpEeHUs TUIOIIAIN Yepes Apyrue

PacrioznaBate Ha MOAENSAX M H300paXKEHHUSIX MNUPAMUIY, KOHYC,

4.8 IWIIMHIP, HCIIOIb30BaTh TEPMHUHOJIOTHIO: BepIIMHA, pedpo, TpaHb,
OCHOBaHHE, pa3BEPTKa
4.9 N300pakaTh Ha KJIeT4aToil Oymare mpsMOyTroJiIbHBIN Mapauieenumnesn
4.10 Bbruncnasate  00b€M  IpAMOYTOJBHOTO — TapajuleNenunesna, Kyoa,
' MOJIb30BaThCsl OCHOBHBIMH €JMHULIAMH U3MEPEeHUs 00bEMa
411 Pematp HecnOXHBIE 3a7aud  HAa HAXOXJICHHE T'E€OMETPHYECKHX

BCJIMYHH B IPAKTUYICCKHUX CUTYyallUAX




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

5 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 HarypanbHbie uncna u HyIb
{1 HarypansHoe uucno. Pan nHarypanpnbeix uuncen. Yucno 0. M3obOpakenue
' HaTypaJbHBIX YHACET TOUKAaMH Ha KOOPJAUHATHOM (YUCIIOBOM) IPAMOI
- [To3unmonnas cucrema cuucieHusa. Pumckas nHymepamnusa. [lecaruunas
' CUCTEMa CUUCIICHUS
13 CpaBHeHHE HaTypaJbHBIX YHCEN, CPAaBHEHHE HATYPAJIbHBIX YHMCEN C HYJIEM.
' OxpyrieHne HaTypaJIbHbIX YHCEl
Crnoxenue, BBIYUTaHUE, YMHOKEHUE U JIEJIEHUE HaTypaibHbIX unces. CBONCTBO
14 HyJsl TpU CIOXKEHWH, CBOMCTBA HYJIS W E€AUHULIBI TpPU YMHOXKEHUHU.
' [lepemecTuTenbHOE W coYeTaTeNlbHOE CBOWCTBA (3aKOHBI) CIIOXKEHHA U
YMHOEHUS, pacipeeTUTeNIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS
s Hcnons3oBanue OykB uisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA M 3aMTUCU
' CBOMCTB apu(METUUECKHUX JIEHCTBHUIA
Jlenutenn M KpaTHbIE YHCIA, pa3lioKeHUE Ha MHOxuTenu. lIpocteie u
1.6 coctaBHble yucna. Ilpuznaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
L7 Crenenb C HaTypaJbHBIM [IOKa3aTeJleM. 3alKucCh YHUCIAa B BHAE CYMMBbI
' pa3psAIHBIX CllaraeMbIX
UucnoBoe BbIpakeHHE. BbluucIeHHEe 3HAYEHUH YHCIOBBIX BBIPAXKEHUI,
18 MOPSAAOK BBINOJMHEHUS] JACUCTBUU. VCHob30BaHME TMPU  BBIYMCIEHUAX
' MEePEMECTUTENBHOTO U COYETaTeIbHOIO CBOMCTB (3aKOHOB) CIOXKEHUS U
YMHOXEHHUS, pacTpeeIUTEIbHOTO CBOMCTBA YMHOXKEHUS
2 Hpobu
[IpencraBnerrie o napoOM Kak crmoco0e 3amuCh  YacTH  BEIUYUHBL
OObikHOBeHHBIE NIpobu. [IpaBunbpHBIE W HenpaBUWIbHBIE ApoOu. CMerniaHHas
2.1 AapoOb, MpeACTaBICHUE CMEIIAHHOW JpoOu B BUAE HEMPABWIBHOW Ipodu U

BBIZICJICHHE 1I€JI0OM YacTH YHCla M3 HEempaBWIbHOW npobu. M3obpakenue

apo0eit ToukaMu Ha YKCIOBOM MpsiMOi




OcHoBHoe cBoiicTBO npobu. Coxpamienue apobOei. [lpuBenenue npodbu k

22 HOBOMY 3HaMeHaTelnto. CpaBHEeHHUE IpoOeit
53 CrnoxeHue U BbIYUTaHUE JIpoOel. YMHOKEHHE U JiesieHue qpo0ei, B3auMHO-
' oOpartHble 1podu. HaxoxxaeHne yacTH 1eJoro U Ueloro mo ero 4acTu
Hecsatuunas 3amuch ApooOei. [lpencraBieHne OecATUYHON IpoOM B BUC
24 00BbIKHOBEHHOH. M300paxkeHne AECATHMYHBIX ApPOOEl TOUYKaMH Ha YHCIOBOM
npsivoid. CpaBHEHUE TECATUIHBIX IPOOei
5 Apudmerndeckue JEUCTBUS C JCCATHYHBIMH JpoOsmu. OKpyriieHHe
' JECSITHYHBIX Apo0eii
3 Perrenue TekCTOBBIX 3a/1a4
3.1 Pemenre TekcTOBBIX 337124 apu(PMETHIECKUM CITOCOOOM
32 Pemenne normueckux 3agad. Pemenue 3amgau mepebOpoM BceX BO3MOMKHBIX
' BapuaHTOB. Mcrionp30BaHue NpU pPelIeHUH 3a1a4 TaOIHI] U CXeM
Pemenue 3amau, coaepikamMx 3aBUCHUMOCTH, CBS3bIBAIOIIME BEITUUYUHBI:
13 CKOPOCTb, BpPEMsl, pacCTOSHHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb. EXMHMIIBI
' U3MEpEHUs: MacChl, 00bEMa, LEHBI, PACCTOSHUS, BPEMEHHU, CKOpOCTH. CBS3b
MEXIy €IMHALIAMH U3MEPEHUS KaKI0M BETUYHHBI
34 Pemenre oCHOBHBIX 3a/1a4u Ha ApoOH
3.5 [IpencraBnenue TaHHBIX B BUJIE TAOJINII, CTOJIOYATHIX AHATPaMM
4 Harnsgaas reomerpus
Harnsnaeie npencrasienus o Gpurypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K,
4.1 JIyd, yroJj, JIoMaHasi, MHOTOYrOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. Ilpsmoii,
OCTpBIH, TYIIOW U pa3BEPHYTHIN yIJIbI
JInuHa oTpe3ka, METpUYECKHUE €NMHULBI JUIMHBL. J[JInHA JTOMaHOM, IEpUMETP
4.2 MHOTOYTOJbHHUKA. M3MepeHue U TMOCTPOEHHE YIVIOB C  MOMOIIbBIO
TpaHCIIOPTHPA
43 Harnsoaele mpencraBieHus o ¢GUrypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
' MPSIMOYTOJIbHUK, KBaJpaT, TPEYrOJbHUK; O paBEHCTBE (QUTYD
N3obpaxenue ¢uryp, B ToM uucie Ha kierdatod Oymare. IloctpoeHue
44 KOHUrypanuii M3 vacTedl MpsMOH, OKPY)KHOCTH Ha HEJIMHOBAaHHOM U
' KkieryaTo  Oymare. lcmonb3oBaHMe  CBOWMCTB  CTOPOH W YIJIOB
MPSIMOYTOJIbHUKA, KBaApaTa
45 [Inomane npsAMOYroabHMKAa W  MHOTOYTOJBHHUKOB, COCTABJIICHHBIX U3

NpSMOYTOJIBHUKOB, B TOM u4uclie (uryp, u300pakEHHBIX Ha KJIET4aToi




Oymare. ETMHUITBI H3MEPEHUS TUTOITATN

Harnsigaelie npeacTaBieHus: 0 MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOIbHBIN

napajienenunesn, KyO, MHOTOrpaHHHMKH. M300pakeHue mpOCTEHIINX

4.6 MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapasutenenunena. Co3gaHue Mojeien
MHOTOTpaHHUKOB (M3 Oymaru, TMPOBOJOKH, TUIACTHIMHA U JPYTUX
MaTepHaoB)

e OO0BEM npPSIMOYTOJILHOTO TMapasuienenunena, kyba. EnuHuiel uzMepeHus

' o0béMa
6 KIIACC
Kon IIpoBepsiemMblii 3JIeMEHT CO/IepP/KAHUA
1 HarypanbHble yncia
ApudmeTnieckre ACUCTBHS C MHOTO3HAYHBIMU HATYPaTbHBIMH YHCIIAMH.
UucnoBble BBIpAXKEHUS, TMOPSAOK JEHCTBHUM, WCIOJb30BaHUE CKOOOK.

1.1 Hcnonb3oBanre Mpu BBIYUCICHUSX MEPEMECTUTEIBHOTO U COUYETATEIBHOTO
CBOMCTB CIIOXKEHUS M YMHOXEHHMs, pPACHpPENeIUTeIbHOTO CBOWCTBA
YMHOXKEHHS

1.2 OxpyriieHne HaTypaJIbHBIX YUCEI

13 JlenuTenu U KpaTHBIC YKCa, HAUOONBIINI OOIIUI AETUTENb U HauMEHbIIIEe

' oOmiee kpaTHoe. JleTuMOCTh CyMMBbI U TIPOU3BEICHUS
1.4 Henenue ¢ octaTkom
2 Jpobu
51 OObIkHOBEHHAsT ApoOb, OCHOBHOE CBOWCTBO JpOOH, COKpalleHHE IpoOe.
' CpaBHEHHE U YIIOPSIOYMBAaHUE TpoOei
59 Pemrenne 3amay Ha HaXOXJAEHHE YAaCTU OT LEJIOTO M LIEJIOT0 IO €ro 4acTu.
' JIlpoOHOE YHCII0 KaK pe3ysbTaT JeJIeHUs
53 [IpencraBnenue AecATUYHON JpoOM B BHJE OOBIKHOBEHHOM 1pobu u
' BO3MOXXHOCTh MPEJCTaBIeHUs OOBIKHOBEHHON ApOoOU B BUJIE NECATUUHON
Hlecsituunple Apodbu U MeTpuyeckas cucreMa wmep. Apudmernyeckue

2.4 JNCHCTBUSL M YHCIOBBIE BBIPAXEHUS C OOBIKHOBEHHBIMH W JECSITHUYHBIMU
TpOoOsSMHU

5 s OtHomenue. JleneHne B JaHHOM OTHOIIEHWH. MacmTad, Hpomopuus.

[Ipumenenue nponopuuii Mpyu peleHny 3a1a4y




2.6

ITonsTre nponeHTa. Beryncienue npoueHTa OT BEJIMYUHBI U BEJIMYHHBI 110 €€
MPOIEHTY. BbIpaxkeHne MpoueHTOB JeCATUYHBIMH Apo0sMu. Pemenne 3agau

Ha MPOUCHTHI. BBIpa)KeHI/IC OTHOIICHUA BEJIMYHH B ITPOILCHTAX

IlonoxurenbHBIC U OTPpHULATCIBHBIC YHUCIIa

3.1

[TonoxxutensHble M OTpULAaTENbHBIE yuciaa. Llenble uncima. Moayne yucina,
reoMeTpUUecKass MHTepHpeTanus MOAyis 4yucia. M3o00paxkeHWe dmcen Ha

KOOpPIAMHATHOW mpsiMoii. HnciioBble MPOMEKYTKU. CpaBHEHHE YHCE

3.2

ApudmeTrnueckue JIEUCTBUS C TOJOXKHUTEIbHBIMH M OTPHUIATEIbHBIMU

qucjiaMu

33

IIpsimoyronbHasi cucreMa KOOpJAuHAT Ha IUIocKocTH. KoopauHaTel TOUKM Ha
IJIOCKOCTH, abciucca u opauHara. [loctpoenwe Toduek u ¢Guryp Ha

KOOPAMHATHOW INIOCKOCTH

BbykBeHHbIE BBIpaXKEHUS

4.1

IIpumenenne OykB JUIsl  3allMCHM  MaTeMaTHYECKUX  BBIpAXXEHUH U
npeuiokeHuil.  CBoiicTBa  apuMeTHUecKUX  JeHCTBHA.  BykBeHHBIE
BBIPQKEHUS M YHCJIOBBIE MOJCTAHOBKU. byKBEHHBIE PABEHCTBA, HAXOXKACHHUE

HCHU3BCCTHOI'O KOMIIOHCHTA

4.2

®opmynel, GOpMYNIBI MEpUMETpa U IUIOMAAM MPSMOYTOJIbHUKA, KBaJapara,

o0BéMa mapaienenuneaa u kyoa

Perrenne TEKCTOBBIX 3a1a4

5.1

Pemenne TekCTOBBIX 3a/1a4 apu(PMETHIECKUM CITOCOOOM

5.2

Pemenue normueckux 3anad. Pemenue 3amau nepeOOpoM BCeX BO3MOXKHBIX

BapHaHTOB

53

Pemenne 3amad, copepkKamlux 3aBHCHUMOCTH, CBSI3BIBAIOLINX BEJIMYUHBI:
CKOpPOCTb,  BpeMs,  pacCTOsIHUE, I1I€Ha,  KOJIMYECTBO,  CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpeMs, 00bEM paboThl. ENUHUIEI H3MEepeHus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBS3b MEXAY €IUHULIAMU

HU3MEPCHUA K&)K,I[Of/i BCJIIMYHHBI

54

Pemenne 3aga4, CBA3aHHBIX C OTHOHICHHUEM, IIPOMOPUHHOHAIBHOCTBIO

BCJIMYHMH, IPOUCHTAMHU,; PCHICHNC OCHOBHBIX 3a1a4 Ha ,Z[pO6I/I " MMPOLCHTLL

5.5

OneHka W TNpHUKHUAKA, OKpyriieHHe pesyibrata. CocTaBieHHe OYKBEHHBIX

BBIPQXEHUII 10 YCIOBUIO 3aJa4U.

5.6

[IpencraBnenne MaHHBIX C MOMOIIBIO Tabmum u auarpamm. Crtonduarbie

auarpaMMsl. UTeHHE KpYroBBIX AUMarpaMMm




Harnsnnas reomerpus

Touka, mpsmas, OTpPe30K, Jyd, Yyroj, JOMaHasi, MHOTOYTOJbHHUK,

ol YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT
6.2 B3aumHoe pacnosiokeHue ABYX TMpPSMBIX Ha IUIOCKOCTH, MapajliebHbIe
' npsiMble, EPIIEHANKYISPHbIE IPSIMbIE
3 N3MepeHne paccTOsHUN: MEXKIYy ABYMS TOYKAMH, OT TOYKHA 1O MPSIMOM,
' JUIMHA MaplIpyTa Ha KBaJpaTHOU CeTKe
6.4 W3mepenue 1 NoCTpOEHHUE YIJI0B C IOMOLIBIO TPAHCIIOPTHPA
6.5 Buasl TpeyrojbHUKOB: OCTPOYTOJbHBIM, MPSIMOYTOJIbHBIN, TYMOYTOJbHBIM,
' paBHOOEIPEHHBIN, pABHOCTOPOHHUH
6.6 UYerslpéxyroabHuk. [IpsAMOyronpHuK, KBaapaTr: HCIOJB30BAaHUE CBOWCTB
' CTOpPOH, YIJIOB, THarOHaJIeH
N3o0paxkenne reoMeTpudyeckux (Uryp Ha HEITWHOBAHHONM Oymare ¢
6.7 WCIONBb30BAHUEM  LUPKYJA,  JIMHEWKW,  YrojibHMKA,  TPaHCHOPTHUpA.
[TocTpoenus Ha KieTyaToi Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
6.9 [TonsiTre momany GUrypsl, eAMHUALIBI U3MepeHus miomaau. [pubmmkénnoe
' M3MepeHue miomanu Guryp, B ToM 4rcie Ha KBaJpaTHOM CeTKe
6.10 [TpubmmkE€HHOE N3MEPEHHE ITTMHBI OKPY)KHOCTH, TIIOMIAIN Kpyra
611 CummMmertpusi:  UeHTpaJibHasi, oceBas W  3epkanbHas. [locTtpoenue
' CUMMETPUYHBIX (UTyp
Harnsausie MpeACTaBICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunesa, Ky0, npusma, nupamuaa, KOHyC, HIUIUHAP, map u cdepa.
610 W300paxkeHne  mpocTpaHCTBeHHbIX  Quryp.  Ilpumepsl  pa3BEpTox
’ MHOTOTPAHHUKOB, 1005810503 01 (o] U KOHYCA. Co3nanue MoJeen
MPOCTPAHCTBEHHBIX (uryp (w3 Oymaru, MpOBOJOKH, MJIACTHIMHA U JPYTUX
MaTepHaoB)
613 [Tonsitue 00bEMa, emuHUIIBI U3MepeHUs] 00bEMa. OOBEM MPSAMOYTOIBLHOTO

napajenenunesna, Kyoa
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