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HOACHUTEJIBHAS 3AIIMCKA

[IpropuTeTHBIMU LIETAMH O0yYEHHUSI MaTeMaTHKE B 5—06 Kilaccax sIBISIOTCA:

e IMpPOJOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMATHYECKUX TMOHATHM
(uucno, BeNMYMHA, TeoMeTpuueckas  Qurypa), oOecrnedrBaroIUX
IPEEMCTBEHHOCTh M TNEPCIEKTUBHOCTh MAaTEMAaTHYECKOro 00pa3oBaHUs
oOyyJarommxcs;

e pa3BUTHE UHTEJUIEKTYaJbHBIX | TBOPUYECKUX  CIOCOOHOCTEN
oOydJaromuxcs, MO3HABaTEJIbHOM  AKTUBHOCTH,  MCCIIEIOBATEIbCKUX
YMEHHH, HHTepeca K U3yUYEHUIO MaTeMaTHKU;

e IMOJBEACHHE 00YYAIOIIMXCS HAa JOCTYIHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKHU U OKPYKaroIIero Mupa;

e (QopmupoBanue ¢GYHKIMOHATBHOW  MaTEMAaTHYECKONM  I'PaMOTHOCTH:
YMEHHS pacro3HaBaTh MaTeMaTHUYEeCKUE OOBEKTHI B peabHBIX KU3ZHEHHBIX
CUTyallusiX, TMPUMEHATh OCBOCHHBIE YMEHHUS JIi PEIICHUs MNPaKTHKO-
OpPUEHTUPOBAHHBIX 3aJ]lay, HHTEPIPETUPOBATH MOJIYYEHHBIE PE3YyIbTaThl U
OILICHMBATh UX HAa COOTBETCTBHE MPAKTUUECKON CUTYyaIUH.

OCHOBHbIE JIMHUU COAEpKaHUS Kypca MaTeMaTMKu B 5—6 Kjaccax —
apumeTnyeckass U TeoMEeTpUuYecKas, KOTOphle pPAa3BUBAIOTCS IapajliebHO,
KaXK71asi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
IpYroil, a B TECHOM KOHTaKT€ M B3aMMOJEUCTBUU. Takke B Kypce MaTEeMaTHUKH
IPOUCXOIUT 3HAKOMCTBO C JIEMEHTaMU ajIreOpbl U OMUCATEIbHON CTATUCTHKU.

N3yuenue apudmMernyeckoro marepuaina HAUMHAETCS CO CHUCTeMaTH3allud |
pa3BUTHA 3HAHHWI O HATypaJbHBIX YMCIIAX, MOJIYYEHHBIX HAa YPOBHE HAyaJIbHOTO
oOmrero obpaszoBanus. [Ipu 3TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHHOM TEXHUKH
U  (OpPMUPOBAHUE HOBBIX TEOPETHYECKUX 3HAHHH COYETAeTCsl C pa3BUTHEM
BBIUHUCITUTEIBHOW KYJIBTYPhl, B YACTHOCTU C OOyYE€HHEM MPOCTEHIIUM MpuéMam
INPUKUIKA U OLIEHKU PE3YJIbTATOB BBIYMCIECHUHN. M3ydueHue HaTypalabHBIX YHUCEIN
IIPOJOJKAaeTCsl B 6 Kiacce 3HAKOMCTBOM C HayajlbHBIMH TMOHATHAMH TEOPHUH
JEITMMOCTH.

Havano wu3yueHuss OOBIKHOBEHHBIX M JECATUYHBIX IpPOOEH OTHECEHO K 5
KJIaccy. DTO MEPBBI 3Tall B OCBOEHUH ApOOEH, KOrja MPOUCXOINUT 3HAKOMCTBO C
OCHOBHBIMH HUJI€SIMH, MOHATUAMH TeMbI. [Ipu 3TOM paccMOTpeHHe 0OBIKHOBEHHBIX
npoOeil B TOJIHOM 0O0BEME MPEIIISCTBYET HM3YUYCHHMIO JECATHYHBIX APOOEH, 9TO
L[EJECO00Pa3HO C TOYKM 3PEHMS JIOTMKM W3JI0KEHUS YHUCIOBOM JIMHUM, KOraa
npaBuia JCHCTBHI C JECATUYHBIMH JPOOSIMHM  MOXHO OOOCHOBAaTh YXKe
M3BECTHBIMH QJITOPUTMAMM BBINIOJHEHUS JIEUCTBHI C OOBIKHOBEHHBIMH APOOSIMHU.
3HAKOMCTBO C JI€CATUYHBIMHU APOOSMH PAaCUIMPUT BO3MOKXHOCTU JJIsi IOHUMAHHUS



0Oy4YaromMMHCs MPUKIAJTHOTO IPUMEHEHUSI HOBOW 3alMCH MPU U3YYEHHH IPYTUX
IIPEAMETOB U NPU NMPAKTUYECKOM HCIONb30BaHUU. K 6 Kiaccy OTHECEH BTOpOH
Tal B HU3Y4YEHUM JApoOeil, rjae NPOUCXOAUT COBEPLICHCTBOBAHUE HABBIKOB
CpaBHEHUS W NpeoOpa3oBaHUsl JpoOEH, OCBOECHHWE HOBBIX BBIYUCIUTEIbHBIX
QIrOPUTMOB, OTTAYMBAHUE TEXHUKM BBIYUCICHHM, B TOM 4YHCIE 3HAYCHUU
BBIPAKEHU, COAEPKAIINX U OOBIKHOBEHHbBIE, U JECATUUHbIE APOOH, YCTAHOBICHHUE
CBsI3€l MEXAy HUMHU, pACCMOTpPEHUE MPUEMOB pellieHUs 3a7a4 Ha ipoOu. B Havaie
6 KJ1acca MPOUCXOIUT 3HAKOMCTBO C MOHATHEM MPOLEHTA.

OCOOEHHOCTBI0O M3yU€HHUS TOJOXKUTEIBHBIX W OTPULATEIBHBIX YHCEl
ABJIIETCS TO, YTO OHM TaKXKe€ MOTYT pacCMaTpUBATHCS B HECKOJIBKO 3TanoB. B 6
Kjacce B Havajne uzydeHus: Tembl «llonokurenbHble W OTpULATENIbHBIC YHUCITa
BeIensieTcs moaTema «llenmble uymMcna», B pamMKax KOTOpPOM 3HAKOMCTBO C
OTPULATEIbHBIMM ~ YHCJIAMH W JEHUCTBUSMU C  MOJIOKHUTEIbHBIMU |
OTPULIATEILHBIMA YHUCIAMU MPOUCXOAUT HAa OCHOBE COJIEPKATENBHOTO MOAXO0/A.
OT0 MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYHAIOMIMXCS MPAKTUYECKU
CO BCEMU OCHOBHBIMU MOHSATHUSIMH TE€MBbI, B TOM YHCJIE€ U C MPAaBUJIAMU 3HAKOB MIPH
BBIMIOJTHEHUU apU(METUUECKUX JeHCTBUN. V3yueHue panuoHalbHBIX 4YHCENl Ha
ATOM HE 3aKOHYMTCS, a Oy/IET MPOJIOJKEHO B Kypce anredphl 7 Kiacca.

[Ipu oOydeHHM pEIIeHHI0 TEKCTOBBIX 3aJad B 5—0 Kilaccax HCIMOJIb3YIOTCS
apudmeTnueckue nmpueémsl pereHus. [Ipu orpaboTke BRIUUCTUTEIBHBIX HABBIKOB B
5—6 KJ1accax paccMaTpPUBAIOTCS TEKCTOBBIC 33/1aUd CJIEIYIONIMX BHUJIOB: 3a]]a4M Ha
JIBUKEHUE, HA YacTH, HA TOKYNKH, Ha pabOTy M MPOU3BOAUTENIBHOCTh, Ha
NPOLIEHTHI, HA OTHOLIEHUS U Mpornopuuu. OOyJaroumecs: 3HaAKOMATCS ¢ TpUEMaMu
pemieHust 3ajad  1mepebopoM BO3MOXKHBIX BapHAaHTOB, YydyaTcsi paboTath C
uHdOpMaIKel, mpeIcTaBIeHHON B (hopMe TaOIUI] UIH JUATPAMM.

B  mporpamme yueOHOoro kypca «Marematuka» — MpPeayCMOTPEHO
dbopMupoBaHUE TPOMEAECBTUYECKUX alreOpandeckux mpenacraBieHui. bykBa kak
CUMBOJI HEKOTOPOI'O 4YHUCJIA B 3aBUCUMOCTHM OT MAaTEMaTUYECKOIO KOHTEKCTa
BBOJUTCSl IMOCTENEHHO. DyKBEeHHass CHMBOJIMKA HIMPOKO HCIIOJIB3YETCS MPEXKAE
BCEro JJIs 3alKcH OOUIMX YTBEPXKIACHUM U MpeasiokeHuil, GopMmyi, B YaCTHOCTH
JUTSl BBIYMCIIEHUS] TEOMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTENS» YNCTA.

B mporpamme yuebHOro kypca «Maremartuka MpEACTABICHA HaTJISITHAS
reoMeTpus, HaIpaBJICHHAS HAa  pa3BUTHE o0pa3Horo MBILIIJIEHUS,
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, N300pa3UTEIbHBIX YMEHUNA. DTO Ba)XKHBIN 3TaM
B M3YyYEHHUU T€OMETPHM, KOTOPBIM OCYIIECTBIISIETCS HA HAIVISIAHO-NIPAKTUYECKOM
YPOBHE, ONMUPAETCS Ha HaAIISIHO-00pa3HOE MbIIIIEHUE oOydaromuxcs. bospmas
pOJIb  OTBOAMTCS  NMPAKTUYECKOM  JEATENBHOCTH, OIBITY, OSKCIEPHUMEHTY,
MozenupoBaHuto. O0ydaronmecs 3HAKOMSITCS C TEOMETPUUYECKUMU (purypamu Ha
IUVIOCKOCTH M B MPOCTPAHCTBE, C WX NPOCTEUIIMMHU KOHPUIYpalUsMHU, ydaTcs
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n300pakaTh WX Ha HEJIMHOBAHHOW W KJeT4aTol Oymare, paccMaTpHBAalOT HX
MIPOCTEUILINE CBOMCTBA. B mpolecce u3ydyeHHs HArIIAHON IEOMETPUM 3HAHUA,
MOJIyYCHHbIE OOYyYalOU[MMHUCA HAa YPOBHE HAYaJIbHOTO 0O0IIero o0pa3oBaHus,
CUCTEMATU3UPYIOTCS U PACIIUPSAIOTCA.

CornacHo yuyeOHOMY IUIaHy B 5—6 Kiaccax H3y4yaeTcsi MHTETPUPOBAHHBIM
npeamer «MaTemaTuka», KOTOpBIM BKIIOYAET apU(PMETHUYECKUd Marepuan Hu
HarJIAIHYI0O T€OMETPHUIO, a TakKKe NPOINEJEeBTUYECKUE CBEIACHUS M3 alreopsl,
AJIEMEHTHI JIOTUKH U Ha4aJla OMHACATEIbHON CTaTUCTUKH.

Ha uzyuenue yuebGHoro kypca «Maremaruka» orBoautcs 340 yacoB: B 5
kimacce — 170 gacoB (5 4dacoB B Hemenmo), B 6 kimacce — 170 gacoB (5 4JacoB B
HEJICITIO).



COIAEPKXAHUE OBYYEHUA
5 KITIACC

HatypajbHble 4ncjia 1 HYJIb

Hatypansnoe umucno. Psa narypambnbix uucen. Yucio 0. M3oOpaxenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJAUHATHOU (YUCIOBOM) PSIMOM.

[lo3urmonHass cucrteMa cuuciieHus. Pumckas HyMmepanuss Kak MpUMED
HETO3UITMOHHOM CUCTEMBI CUUCIeHUs. JlecaThuuHasi cucTeMa CUMCICHUS.

CpaBHeHUE HATypaJIbHBIX YHUCEJ, CPaBHEHUE HATYPAIbHBIX YHCEN C HYJIEM.
Cnoco6s1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCET.

CrnoxeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJS MPH CIOXKEHUU. Briuntanue
KaK JelcTBHe, 0OpaTHOE CIOKEHHUIO. Y MHOKEHHE HATypaJIbHBIX YUCEJ, CBOMCTBA
HyJs W ©€IWHWIBI TIpU YMHOXEHHHM. JleleHue Kak JeilcTBue, oOpaTHOE
yMHOeHUI0. KOMITIOHEHTHI AEHCTBUM, CBS3h MEXAy HUMH. [IpoBepka pesynbTaTa
apudMeTHIEeCKOTO JelcTBUA. llepemecTuTenbHOE M COYETATEIILHOE CBOWCTBA
(3aKOHBI) CJIOKEHUSI U YMHOXXECHUS, PACHpPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OykB Jisi 0003HaYEHUsI HEU3BECTHOTO KOMIIOHEHTA U 3aMHCH
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

JlenuTenu W KpaTHbBIE YHWCIA, pa3ioKEHHE Ha MHOoxuTenu. I[IpocTeie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHp C HaTypaJbHbIM MOKa3aTeleM. 3aluCch 4YHUCIa B BHIE CYMMBI
Pa3psIHBIX CIAraeMbiX.

HucioBoe BbIpaxkeHUE. BpIUHCIEHHE 3HAYEHWUW YHMCIOBBIX BBIPAKECHU,
MOPSANOK  BBINIOJHEHUS  JAeucTBUM.  Mcmonmb3oBaHWME  MOpU  BBIYHCICHHAX
NEPEMECTUTENIBHOTO M  COYETATEIbHOI'O0 CBOWMCTB (3aKOHOB) CIIOKEHUS H
YMHOKEHUS, PACIPEAEIUTEIBHOTO CBOMCTBA YMHOXKECHUS.

Apodu

[IpencraBmenne o Jgpobm Kak cmocoOe 3aldCH  YacTH  BEIIMYMHBLL
OObikHOBeHHBIE ApoOu. [lpaBunbHBIE W HempaBuibHbIE apoOu. CMmemaHHas
Ipo0b, TPEACTaBICHUE CMENIAaHHOW JpoOM B BHUIE HEMPABWIBHON ApoOH W
BBIJICIICHUE TICJIOW YaCTH YHCIIa M3 HEelpaBWIbHOW apobu. M3o0paxkenue apoOei
TOYKaMH Ha YUCIOBOM mpsiMoii. OCHOBHOE CBOKCTBO Jipoou. CokpalieHune apooei.
[TpuBenenue npobu Kk HOBOMY 3HaMeHarten0. CpaBHeHUE ApoOei.

CnoxeHue U BIUMTaHUE JpoOeil. YMHOXKEHUE U JIeJieHHe ApoOei, B3auMHO
oOpaTHbIe TpoOu. HaxoxmeHre 4acTu 1eIoro u 1eioro Mo ero YacTH.



Jlecatuunasi 3anuck aApoOei. IlpencraBienue aecsiTUYHON OpoOu B BUIE
OObIKHOBEHHOH. MM300paxkeHne AecATUYHBIX JpoOeld TOYKaMU Ha YHCIOBOM
npsiMoil. CpaBHEHUE AECATUYHBIX IpOOEH.

Apudpmernyeckue JAEUCTBUS € JAECATHUHBIMU JpoOsmu. OKpyrieHue
JECATUYHBIX IPOOEH.

Pemenne TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3amay  apudMeTHyecKUM  crocoOoMm. Pemienue
Jornyeckux 3aaad. Pemienuwe 3amad mnepeOOpoM BceX BO3MOXKHBIX BapHAHTOB.
Hcnonb3oBaHue npu penieHnu 3a7a4 TaOIuI] U CXEM.

Pemenue 3amad, cojep)Kallux 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIWYUHBI:
CKOpPOCTb, Bpe€Ms, pacCTOSIHHE, I1I€Ha, KOJUYECTBO, CTOMMOCTb. EauHUIBI
U3MEpEHUsi: Macchl, 00bEMA, LEHBI, PACCTOSHUSA, BpPEeMEHH, CKOpocTu. CBA3b
MEX1y €AMHUIIAMU U3MEPEHUS KaKI0M BEJIHMUNHBI.

Pemenue oCHOBHBIX 3a7a4 Ha JpoOu.

[IpencraBienne qaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

Harusanas reomerpust

Harnsnuele npencrtaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIyY, yIroJl, JOMaHasi, MHOTOYI'OJIbHUK, OKPYXHOCTb, Kpyr. Yroil. [Ipsmon,
OCTPBIM, TYIIOU U Pa3BEPHYTHINA YTJIbIL.

JInuHa oTpe3ka, METPUUYECKUE €OUHULBI JUIMHBL. [[IuHa JoMaHOi, nepumeTp
MHOTOYroJibHHKa. VI3MepeHne U MocTpoeHUe yrioB ¢ MOMONIIBIO TPAHCIIOPTHUPA.

Harnsansele mnpeacraBieHuss o (uUrypax Ha IUIOCKOCTA: MHOTOYTOJIBHUK,
IpSIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK, O PAaBEHCTBE (UTYP.

N3o0paxenune ¢uryp, B TOM UHclie Ha kietdaroid Oymare. Iloctpoenue
KoH(Urypanuii u3 gacted mpsMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIETYATOM
Oymare. Mcnonb30BaHue CBOMCTB CTOPOH U YTIIOB MPSIMOYTOJIbHHUKA, KBaJIpaTa.

[Inomane nOpsIMOYroJibHUKA W MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3
IpPSIMOYTOJIBHUKOB, B TOM 4Hcie (uUryp, u3o0pak€HHBIX Ha KjeTyaToi Oymare.
EnvHuUIBI N3MEPEHUs UTOIAIH.

Harnsnnbie mpencTaBieHus O MPOCTPAHCTBEHHBIX (GUTYpaX: MPSIMOYTOJIbHBIH
napauienenunen, — Kyo, — MHororpaHHukdh. — M300paxkenue  mpocTermmx
MHOrorpaHHukoB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mopenei
MHOTOTPAaHHUKOB (M3 OyMaru, MpoBOJIOKH, MIIACTUIIMHA U IPYTUX MAaTEPHUAJIOB).

OO0BEM mpsAMOYToJBHOTO Napajuienenunena, kyda. Enunuiel uzmepenus
o0BEMma.

6 KIIACC

HartypaabHble unciaa



ApudmeTndyeckue IEUCTBUS C MHOTO3HAUYHBIMU HATypaJIbHBIMH YHUCJIAMHU.
YucnoBble  BBIpAXKEHUS, MOPSAOK  JIEUCTBUN,  HCIOJB30BAHUE  CKOOOK.
Hcnonb3oBanne TmpyU BBIYUCICHUSAX MEPEMECTUTEIBHOTO M  COYETATEIBHOTO
CBOWCTB CJIOKEHUSI U YMHOXKECHUSI, PACHPEACIUTEIIBHOTO CBOWCTBA YMHOMKCHUS.
OkpyriieHre HaTypaJIbHBIX YHUCEL.

JlenuTenu ¥ KpaTHbIE YKCIIa, HAMOOJBITUN OOIINI ACIUTENIb U HAaUMEHBIIIEe
oOuree kpaTHoe. [lenuMocTh CyMMBbI U MTpou3BeeHus. JleneHne ¢ OCTaTKOM.

[podu

OObIKHOBEHHAs1 JpOoOb, OCHOBHOE CBOMCTBO JApOOH, COKpallleHHE IpoOei.
CpaBHeHue U ynopsijounBanue Apooeil. Pemenue 3a1au Ha HaX0XKAEHUE YaCTH OT
[EeJOro W IEeNOro Mo ero 4yacTu. J[poOHoe 4Yucio Kak pe3yibTaT JeeHUs.
[IpencraBnenue aecaTUUHON IpoOU B BUAE OOBIKHOBEHHON JIPOOU U BO3MOKHOCTh
npeACTaBICHUs OOBIKHOBEHHOM MpoOu B BUE JACCATUYHOM. JlecssTuuHbie 1podu U
MeTpuYecKasl cucteMa Mep. Apudmernyeckue AEHCTBUS U YUCIIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JECATUYHBIMH IPOOSMHU.

OtHomienue. Jlenenwe B JaHHOM OTHOIIEHWH. Macmitab, Tponopius.
[IpumeHeHne nponopiuii Npu pelieHuyr 3a1a4.

[TonsiTue nporieHTa. BeruyucieHue nNpoieHTa OT BEJIMYMHbBI U BEJIMUUHBI IO €€
NPOLEHTY. BbIpaskeHne NMpoOIeHTOB ACCATUYHBIMU JIpoOsMH. Perienue 3amay Ha
IIPOLIEHTHI. BrIpakeHMEe OTHOLIEHUS BEJIMYMH B IIPOLICHTAX.

IHosto)kuTEIBbHBIE U OTPULATEIbHbIEC YHUCIA

[TonoxurenbHble U OTpULAaTENbHBIE yucia. Llenpie yncia. Monyne uwucia,
reoMeTpuyecKass HMHTepIpeTanuss Moayias uucia. M3o0paxeHue wyucen Ha
KoOpAuHAaTHOM  mpsmoi.  YUucrmoBble  mpomMexxkyTku. CpaBHEHHE  YHUCElL.
Apudmernyeckue IeHCTBUS C MOJOKUTEIBHBIMA U OTPULIATEHHBIMU YHCIIAMHU.

[IpsmoyronpHas cucTteMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaTel TOUKM Ha
IUIOCKOCTH, a0cuucca u opauHara. [loctpoenne Touek U GUryp Ha KOOpAUHATHOM
IIJIOCKOCTH.

BykBeHHbIE BbIpaKeHHs

[Ipumenenne OyKB IS 3aMUCH  MATEeMaTHYECKUX  BBIPAKCHUH |
npemnoxxennii. CBONCTBa apu(MEeTHIECKUX NEeUCTBUI. ByKBEeHHBIC BBIPAXKEHUS H
YUCJIOBBIE TMIOJICTAHOBKU. DByKBEHHBIE paBEHCTBA, HAXOXICHHUE HEU3BECTHOTO
KoMIioHeHTa. Dopmyibl, (HOpPMYJBl MEpUMETpa W IUIOMAAU MPSIMOYTOJIbHUKA,
KBajipaTa, o0bEMa nmapaiesenumneaa u Kyoa.

Pelenye TeKCTOBBIX 3a/1a4

Pemenne TekcTOBRIX 3amad  apudmernueckum  crmocobom.  Pemenue
JOTUYECKUX 3aja4. Pelienne 3a1a4y nepedopomM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amau, conepkammx 3aBUCHUMOCTH, CBS3bIBAIOIIUX BEIUYUHBL:
CKOPOCTB, BpeMH, paccTosiHue, LICHA, KOJINYECTBO, CTOUMOCTb,



MIPOU3BOJUTENLHOCTh, BpeMsi, 00BbEM paboThl. EquHUIIBI HU3MEpEeHHUs: MaccChl,
CTOMMOCTH, PAacCTOSIHUSI, BpeMeHH, CcKOpocTH. OCBs3b MeEXIy eIUHULIAMU
MU3MEPEHUS KaXK0W BEJIMUUHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOLIEHHEM, MPONOPLHOHAIBHOCTHIO
BEJIMYMH, MPOIEHTAMHU; PEIIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.

OueHka W TpUKUIKA, OKpyrieHue pesyinbTata. CocTaBiieHHE OYKBEHHBIX
BBIPQKEHUH I10 YCIOBUIO 3aJa4U.

[IpencraBneHne MaHHBIX C TMOMOIIBIO Tabmui u guarpamm. CtonOyaThie
JMarpamMMbl: YT€HUE U TTOCTpOoeHHEe. UTeHrne KPYroBhIX TUarpaMM.

HarusaHas reomerpust

Harnsgueie npencraBieHuss o (¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, Jy4, yroj, JIOMaHas, MHOTOYTOJbHUK, YEThIPEXYTONIBHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anmHOe pacnosio)keHue JByX MOpsIMBIX Ha IUIOCKOCTH, NapasuleibHbIe
npsMble, TIEPIECHIUKYJIApHbIE TpsiMble. V3MepeHue pacCTOsHUN: MEXIYy IBYMsI
TOYKaMH, OT TOYKH J0 MPSIMOU, IJIMHA MapIIpyTa Ha KBaJApPaTHOM CETKeE.

N3Mepenne u TOCTPOCHUE YIVIOB C TMOMOIIBIO TpaHcHopTupa. Buubl
TPEYTrOJbHUKOB: OCTPOYTOJIBHBIH, MPSIMOYTOJTBHBIM, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUI. YeThIpEXYTOoNbHUK, IPUMEPBI
YETBIPEXYTOIBHUKOB. [IpAMOYTroNbHUK, KBaApAT: UCIOIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHaneil. M3oOpaxkeHue reomMeTpuyeckux (GUryp Ha HEIMHOBAHHOM
Oymare C UCIOJIb30BAaHUEM LHUPKYJS, JIMHEWKH, YroJbHHUKA, TPaHCIOPTHUPA.
[TocTpoeHus Ha kiieTdyaTroi Oymare.

[lepumetp MHoOroyronpHuka. [loHsTue TUIOmaAM (QUTYpPHI, EIUHUIIBI
u3Mepenus miomanu. [pubnuxénnoe nuamepenue miomand Guryp, B TOM 4ucie
Ha KBagpaTHOU ceTke. [IpubmmkEHHOEe M3MEepeHne JUIMHBI OKPYKHOCTHU, TUIOIIAIH
Kpyra.

CummMmeTpusi: IeHTpalibHAs!, OCeBas U 3€pKalibHasi CAMMETPUHU.

[TocTpoeHue CUMMETPUYHBIX QUTYD.

Harnsgneie MpeACTaBICHUS 0 POCTPAHCTBEHHBIX burypax:
napajenenunen, Kyd, mpusMma, NHpaMuja, KOHYC, HMIWHApP, Imap u cdepa.
N3006paxkenne mpocTpaHCTBEHHBIX Guryp. [Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB,
murHApa U koHyca. Co3gaHue Mojenel MPOCTPAaHCTBEHHBIX Guryp (u3 Oymarw,
MIPOBOJIOKH, TUIACTHJIMHA U APYTUX MaTEPUAIIOB).

[TonssitTne o00BEMa, eauHUIBI W3MepeHUus o00béMa. OOBEM NTPAMOYTOIHHOTO
napajuienenuneaa, Kyoa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOro Kypca
«MareMaTuka» XapakTepu3yrTCs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K MCHOJb30BAaHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHHE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHUYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXICHUH, YMEHHUIO BUIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHMMAHUEM MAaTEeMaTHMYECKONM HayKu Kak cdepbl UeI0BEeUYeCKOi
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIQJICHUEM SI3IKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUS MHpA, OBIAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATHUA U OTAbIXa, peryspHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JIaCTH COXPAHHOCTU OKpY’KAIOIIEeW Ccpefbl, IUIAaHUPOBAHUS MOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCaJbHbIE YUeOHbIE JeiicTBUSA

ba3oBble JJoruyeckue JaelcTBUSA:

e BBIIBIITh M XapaKTEPHU30BaTh CYIICCTBCHHbBIC MPU3HAKA MATEMaTHUYECKUX
00OBEKTOB, TOHATHH, OTHOIICHUN MEXIYy TOHATHAMH, (HOPMYIHPOBATH
ONpENICJICHUS]  TOHSTUW, YCTAHABJIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIacCH(UKAIIMK, OCHOBAHUSA JIsI OOOOIICHUS W CpPaBHEHHUS, KPHUTCPHH
MPOBOJIMMOTO aHAJIN3a;

e BOCIpPHHUMATh, (OPMYIUPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPJAUTEIbHBIE W OTPHUIIATENIbHBIC, C€IWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;
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BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30bupaTh JOKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKIAEHUU (NIPSAMBIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4eOHOM 3anauyu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIOIIUE MPOTUBOpEUHE, MPOOJIEMY,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, a TAKKE BBIJBHUIATh
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Wi chopMyITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS
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B YCTHBIX U NMUCBMEHHBIX TEKCTaX, IaBaTh ITOACHEHUS IO XOIY PELICHUS
3aJ1a4i, KOMMEHTUPOBATh MOJYYEHHBIU PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JaHayiora, OOHApyXUBAaTh PA3IUYUE U CXOJICTBO TMO3UIIUN, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTalUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboThl, pachnpenensTb BHIBI paboOT, J0roBapuBaThCH,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUSA C JPYTUMH UWICHAMHA KOMAaHJBI,
OIICHUBATh KAaueCTBO CBOEr0 BKJIaJla B OOIIUN MPOJYKT IO KPUTEPHUSM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS

Camoopranuszanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATh CHOCOO pelIeHUs ¢ Y4ETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOUM MH(POPMAITUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3ysbTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPHU PELICHUH 3a1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MTOCTABICHHOW LIEIH U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTHUKEHHUS IIENH,
HAXOJUTh OITUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.
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NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B S5 kjacce OOyYaromMiiCs TMOJYYUT CIECAYIOIINE
MPEIMETHBIE PE3YJIHTATHI:

Yucsia v BHIYUCTICHUS

[lonumMath W  TpaBWIBHO  YHOTPEOJSITh  TEPMUHBI, CBS3aHHBIE C
HaTypaJIbHBIMHU YHCJIaMH, OOBIKHOBEHHBIMU U JIECITUUHBIMU IPOOSIMHU.

CpaBHUBaTh M YNOPAJOYMUBATH HATypaJlibHbIE YHC]IA, CPaBHUBATh B
MPOCTEUIINX CIydasiX OOBIKHOBEHHBIE APOOH, JECATUYHBIC IPOOH.

CoOTHOCUTH,  TOYKY HA  KOOPJAWHATHOM  (YMCIIOBOWM)  mpsIMOM ¢
COOTBETCTBYIOIIUM €{ YMCIIOM M W300pa)kaTh HATypajibHbIE YMClia TOYKAMU Ha
KOOPJIMHATHOM (YMCIIOBOM) IIPSIMOIA.

BreinonusaTe apudMernueckue JIEUCTBUS € HATypadbHBIMHA YHCIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITyYasiX.

BpInoaHATE NpOBEPKY, NPUKUAKY PE3YIbTATa BEIYUCICHUN.

OKpyraaThs HATypajdbHbIC YHCIIA.

Pemenne TekCTOBBIX 3a1a4

Pemate TekcToBbIE 3a7auM apU(PMETUYECKUM CIOCOOOM U C IMOMOIIBIO
OpraHM30BaHHOTO KOHEYHOTO nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, copepxkamuye 3aBUCUMOCTH, CBS3BIBAIOLIME BEIUYUHBI:
CKOpPOCTb, BPEMsI, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKHUE 3alHMCH, CXEMbI, TaOJHIbl, OOO3HAYEHUS MpH
peLICHUH 3a1ay.

[Tonp30BaTbCs OCHOBHBIMM  €IMHMLAMHU HW3MEPEHHs: ILEHbI, MAacChl,
pacCTOsIHUSA, BPEMEHM, CKOPOCTH, BBIPA)XKaThb OJHU EIWHUIBI BEIWYMHBI 4epes
IpyTHeE.

W3BnekaTh, aHANIM3UPOBATH, OLICHUBATh MHGOPMAIMIO, MPEACTABICHHYIO B
Tabiuile, HAa CTOJNOYATON JuarpaMMe, HMHTEPIPETUPOBATH MPE/ICTABICHHBIC
JIaHHbIE, UCITOJIb30BATh JaHHbIC IPU PELLICHUU 3a/1ay.

HarasigHasi reomerpust

[Tonp30BaThCsA r€OMETPUUECKUMHU MOHATUAMU: TOUYKA, NpsiMasi, OTPE30K, JIyY,
yYI'0JI, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTH mpUMEpPbl OOBEKTOB OKPYXKAIOIIEr0 MHUpA, HUMEKOUUX (opMy
M3YYCHHBIX TEOMETPUICCKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTUIO, CBSI3AHHYIO C YIJaMH: BEpPIIMHA, CTOPOHA, C
MHOTOYIOJIbHUKAaMH: YroJjl, BEpIIMHA, CTOPOHA, AWATOHalb, C OKPYKHOCTBIO:
panuyc, [uameTp, LEHTP.

13



N300paxaTh u3yuyeHHbIE TE€OMETpHUUEeCKHE (UTypbl HAa HEIMHOBAHHOW U
KJIETYATON Oymare ¢ MOMOIIBIO ITUPKYIS U TUHEHKH.

Haxonuth niMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KU 3aJaHHOM JIMHBI; CTPOUTH OKPYKHOCTH 3aJIaHHOTO
panguyca.

Hcnonb3oBaTh CBOKMCTBA CTOPOH U YTJIOB MPSAMOYTOJIBHUKA, KBaJapaTa AJisl UX
MOCTPOEHUSI, BBIYMCIICHUS TIONIAU U IEPUMETPA.

Boluncnare mepumerp W IUIONIAAbL KBajpaTa, HPsSMOYrojibHUKa, (GUryp,
COCTaBJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4ucjie (Uryp, m300pakxEHHBIX Ha
KJIeT4aToi Oymare.

[Tonb30BaThC OCHOBHBIMM METPUUECKMMU €AUHUIIAMUA WU3MEPEHUS JJIMHBI,
IJIOIIAAH; BBIPAXKATh OJHU €IMHUIBI BEIMYMHBI YEPE3 JIPYTHE.

Pacno3naBate mapauienenunen, KyO, HCHOJIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHa, peOpo, rpaHb, U3MEPEHUS, HAXOJIUTh W3MEPEHUS IMapajuliesienunesa,
KyOa.

Beruncnare 00bEM KybOa, Mmapasenenurnesa Mo 3aJaHHbIM H3MEPEHUSIM,
M0JIb30BaThCS €UHUIIAMH U3MEPEHUST 00bEMA.

Pemiate HecNOXHBIE 3a7a4yM HAa M3MEPEHHE T'E€OMETPUUECKUX BEIUYMH B
NPaKTUYECKUX CUTYALUsX.

K xoniy oOyuenus B 6 Kiaacce oOydYaromIMiiCsS MOJNYYHUT CIIETYIOIIHNE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

3HaTh U MOHMMAaTh TEPMHHBI, CBA3AHHBIE C PA3JUYHBIMU BHJIAMHU YUCET U
croco0aMu WX 3aluCH, MEePeXOIUuTh (€clid 3TO BO3MOXKHO) OT OJHOW (HOpMBI
3aIliCHy YHCIa K APYTOu.

CpaBHUBATH U YHOPSAIOYUBATH II€JIBIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BeimonHATh, co4eTas yYCTHbIE W NHChbMEHHBIE NPUEMBI, apudMeTHuecKue
JNEUCTBHUSI C HATypaJdbHbIMM M LEJIBIMH 4YHUCJIaMH, OOBIKHOBEHHBIMU U
JECATUIHBIMU JPOOSMHU, TTOJIOKUTEIBHBIMU U OTPUIIATETLHBIMUA YUCTAMH.

BpuncnaTe 3HAYEHHs] YHCIIOBBIX BBIPAXKCHWM, BBINOJHATH IPUKUIKY U
OIICHKY pe3yJbTaTa BBIYUCIICHHUM, BBITIOJHATH MPEOOPa30OBaHUS YHCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETHIECCKUX IEHCTBUA.

COOTHOCUTH TOYKY Ha KOOPJAWHATHOW NPSIMOM C COOTBETCTBYIOLIUM €M
YUCJIOM M HM300pa)xkaTh 4YKCIA TOYKAMH Ha KOOPAMHATHOW MNpAMOM, HaXOIHUTh
MOJIyJIb YUCJIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpAUHATaAMU
3TON TOYKH.
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OprTJIHTB OCJabIC 4YHCJIa U ACCATUYHBIC I[pO6I/I, HaxXoJUuThb HpI/I6J'H/I)KeHI/I$I
YHUCCII.

YucaoBble 1 OyKBEeHHbIC BIPAKEHUS

[Tonumats 1 ynotTpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3AMMCHIO0 CTEIICHU YHCIIa,
HaxOJIUTh KBaJpaT M KyO 4MCIIa, BBIYUCISATH 3HAUYCHUS YHUCIIOBBIX BBIPAXKCHUH,
coAepKallruX CTEICHHU.

[Tonp30BaThCs MpU3HAKAMH JEIMMOCTH, PACKIIAIbIBaTh HATYpPAJIbHBIE YKCIIA
Ha MPOCThIE MHOXKUTEH.

[Tonp3oBaThCst MacITaboM, COCTABIIATh MPOMOPIIUU U OTHOIIICHHUS.

Ncnonw3oBaTh OYKBHI 1711 0003HAYEHUST YUCEN MPHU 3aMMUCH MAaTEMaTHYECKHUX
BBIPKEHUH, COCTABIIATh OYKBEHHBIC BRIPAXKECHUS U (POPMYIIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX  BBIPAXEHUW, OCYIICCTBISAsI  HEOOXOAUMBIE  TMOJCTAHOBKH U
npeoOpa3zoBaHusl.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekCTOBBIX 3a1a4

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4l apUPMETUUECKIUM CITOCOOOM.

Pemiate 3amaum, CBSI3aHHBIE C OTHOIIEHHUEM, MPOMOPLUUOHATBLHOCTHIO
BEJIMYMH, MPOIIEHTAMH, peliaTh TPU OCHOBHBIE 33/1a4d HA APOOU U MPOIICHTHI.

Pemate 3agaum, coaepxkaiiue 3aBUCUMOCTH, CBSI3BIBAIOLIME BEJIWYMHBL:
CKOPOCTb, BpeMs, paccrosiHue, LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJIUTEILHOCTh, BpeMs, OOBEM pabOThl, HCHONB3Ys apupMeTHUUECKHE
NEUCTBHS, OLEHKY, MPUKHUAKY, I0JIb30BAaTbCsl  €OWHUIIAMU  H3MEPEHUs
COOTBETCTBYIOIINX BEJIMYUH.

CoctaBisaTh OYKBEHHBIE BBIPAKEHUS IO YCIJIOBHIO 33/1a4u.

N3Bnekars uwHGOpMAIMIO, TPEACTABICHHYIO B Ta0iuIaX, HAa JHWHCWHOM,
CTONOYATON WM KpPYTroBOM [uarpamMmax, HHTEPIPETHPOBATH MPEICTaBICHHBIC
JIAHHbBIE, UCITOJIB30BATh JIAHHBIE ITPU PELICHUU 3a1a4.

[IpencraBnars HHGOPMAIMIO C MTOMOIIBIO TAOJHII, JIMHEWHON U CTOIOYATOM
Iarpamm.

HarasigHasi reomerpust

[IpuBomUTH TPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIIMUX (GopMy
M3YUYEHHBIX T€OMETPUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, HpHUMEPHI
pPaBHBIX U CHMMETPUIHBIX QUTYP.

N300paxkaTh ¢ TIOMOIIBIO IUPKYJNSA, JUHEHKH, TpPAaHCIOPTHpa Ha
HEJIMHOBAaHHOW M KJIeT4aToM Oymare H3y4YeHHbIE IUIOCKHE TeOMETPUUYECKUE
burypsl 1 KOHDHUTYypaKu, CAMMETPUIHBIC (DUTYPHI.
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[lonb30BaThCs ~ IFEOMETPUYECKMMHU  MOHATUSMH:  PaBEHCTBO  (uryp,
CUMMETpHUs, MCIIOIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CUMMETPUEH: OCh
CUMMETPUH, LICHTP CUMMETPUHU.

Haxonuth BEIMYUHBI YITIOB U3MEPEHUEM C I[OMOIIBIO TPAHCHOPTUDPA,
CTPOUTH YIUIBI 3aJaHHOM BEJIMYUHBI, [10JIb30BATHCS [PU PELICHUU 3a1a4 TPayCHOU
MEpPOH YIJIOB, paCIO3HABATH HA YEPTEKAX OCTPBIN, IPSIMOU, pa3BEPHYTHIN U TYIIOU
YTIIBI.

BpluucnaTe IIMHY JIOMaHOW, IIEPUMETP MHOIOYTOJIBHHMKA, I10Jb30BaThCS
SAMHUIAMHU W3MEPEHUs JUIMHBI, BBIPAXXATb OJHU CAUHUIBI U3MEPEHUS [JIMHBI
4yepes Apyrue.

Haxonuts, ucronb3ys 4epTéKHbIE UHCTPYMEHTHI, PACCTOSIHUSA: MEXKY ABYMs
TOYKaMH, OT TOYKH JI0 NPAMOM, JUIMHY IIyTHU HA KBaJAPaTHOM CETKE.

Boruncnars  maomanas  Quryp, COCTaBIEHHBIX M3 MPSMOYTOJIbHUKOB,
UCIIONIb30BaTh  pa30MEHUWE Ha MNPSIMOYTOJIbHUKH, Ha paBHble  (QUrypsl,
NOCTpaMBaHUE JI0 IMPSAMOYIOJIBHHUKA, II0JIb30BATHCA OCHOBHBIMU €IUHULIAMU
U3MEpPEHMs IUIOIIAJIM, BBIpAXKaTb OJHU €IAWUHHULBI WU3MEPEHMs IUIOLIAIA 4Yepe3
IpyrHe.

Pacrio3HaBaTh Ha MOJAENSAX U U300PAKEHUSIX MUPAMHUAY, KOHYC, LHJIUHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxath Ha KjIeT4aTol Oymare mpsMOYyToJIbHBIN NMapaiienenumnen.

Bbrancnsate 00bEM NpsAMOYTOIbHOIO Napasuiesenunena, Kyoa, nojab30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMA;

Pemrate HecOKHBIE 3a7a4d HA HAXOXXJICHHE TI'€OMETPUYECKUX BEIMYUH B
IIPAKTUYECKUX CUTYaALUAX.
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TEMATHUYECKOE IINIAHUPOBAHUE

5 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
o HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0GpazoBaTEIbHbIE
padoTsbI padoThI pecypesI
1 Harypanenblie uncina. JleicTBus ¢ 43 1 bubnuorexa [JOK
HaTypaJbHBIMU YUCIIAMHU https://m.edsoo.ru/7f4131ce
2 Harnsgnas reomerpus. Jluauum Ha 12 5 bubnuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
3 ObrIkHOBEHHEIE 1po0H 48 1 https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
4 Harnsanas reomerpus. MHOroyroJibHUKH 10 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
S Jlecsmuinrie 1poom 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpust. Tena u purypsr B 9 1 bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
! Tosropere u 0bobmenne 10 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 4
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6 KIIACC

KoumnuecTBo yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ieioB U TeM Kontponbiie | TpakTiueckue (undposbie)
NPorpamMmbIl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
bubmmoreka [IOK
! Harypanbibie uncia 30 ! https://m.edso0.ru/7f414736
2 Harnaanas reomerpus. [Ipsmeie Ha 7 bubnuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bu6moreka [IOK
3 Jlpodu 32 1 1 https://m.edso0.ru/7f414736
bu6moreka [IOK
4 Harnsanas reomerpus. CuMmmeTpust 6 1 https://m. edsoo.ru/7f414736
bu6mmoreka [IOK
S Bripaxenus ¢ Oyksami 6 https://m.edsoo0.ru/7f414736
6 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubmuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
7 [TonoxxutenpHbIE M OTPUIIATEIBHBIC YHCTIA 40 1 https://m.eds0o.ru/7f414736
bu6mmoreka [JOK
8 A 6 1 https://m.edso0.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bubnunoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEHUE, 0000IICHNE, 20 2 bubnnoreka [JOK
cucTeMaTu3alusl https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 6 5
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

5 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Uucna v BIUKCIICHUS
11 [loHumMaTh ¥ NPaBUIBHO  YHNOTPEONSTH TEPMUHBI, CBSI3aHHBIE C
' HaTypaJIbHBIMU YHCIIaMH, OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSIMU
12 CpaBHUBaTh M YHOPSAJOYMBATH HATypallbHblE 4YHCIA, CpaBHUBaTh B
' [IPOCTENIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATHUHBIE IpOOH
CoOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIOBOM) mpsMoOil ¢
1.3 COOTBETCTBYIOIIMM €M YHCIOM M H300pakaTh HaTypalibHble 4HCIa
TOYKaMH Ha KOOPJMHATHOM (YUCIIOBOI) MpsiMOi
14 BbInonHATE apupMeTHyeckue ACHCTBUS C HATypalbHBIMM YHMCIAMH, C
' 0OBIKHOBEHHBIMH JIPOOSIMH B IIPOCTEHIITUX CITydasx
1.5 BBINOIHATE NPOBEPKY, IPUKUJIKY PE3YIbTATA BEIYUCICHUH
1.6 OKpyTIsTh HaTYpaJIbHBIC YUCITA
2 Perienne TEeKCTOBBIX 3a1a4
21 Pemate TekcToBBIE 3a1aud apU(PMETHUYECKHM CIOCOOOM M C MOMOIIBIO
' OpPraHU30BaHHOTO KOHEYHOTO Iepedopa BceX BO3MOKHBIX BAPUAHTOB
25 Pemate 3amauu, coiepikaliue 3aBHCHUMOCTH, CBSI3bIBAIOLIUE BEIUYHHBI:
' CKOPOCTh, BPEMs, paCCTOSIHUE, 11€HA, KOJIMYECTBO, CTOUMOCTh
23 Vcnonb30BaTh KpaTKWEe 3alMCH, CXEMbl, TaONUIbl, 0003HAUYEHUS IpU
' peLIeHUH 3a71a4
[lonb30BaTbCcsl OCHOBHBIMHM ~€AMHHUIIAMHU HM3MEPEHMs: IIEHbI, Macchl,
2.4 pPAcCTOSIHUSA, BPEMEHH, CKOPOCTH, BBIpAXKaTh OJHM €AMHUIIBl BEIUUYHMHBI
yepes Ipyrue
3BnekaTh, aHAIM3UPOBATH, OLIEHUBATh UH(OPMAIIHIO, TTPE/ICTABICHHYIO B
2.5 Tabiuile, Ha CTOJIOUaTON AUarpaMme, MHTEPIPETHPOBATh MIPEICTaBICHHbIE
JTaHHBIE, UCTIOJIb30BaTh JaHHBIE NIPH PEILICHUH 33a1a4
3 Harnsanas reomerpus
3.1 [lonb30BaTbcsl TEOMETPUUECKUMHU MOHATHAMM: TOYKA, MpsiMasi, OTPE3OK,
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J1yd, YT0J1, MHOTOYTI'OJIbHUK, OKPY>KHOCTb, KpYI'

[IpuBoaUTH MpUMEPBI OOBEKTOB OKPYXKAIOIIETO MHUPa, UMEIOIUX (Hopmy

32 U3yYCHHBIX T€OMETPUIECKUX QUTYp
Vcnosib30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPLIMHA CTOPOHA; C
3.3 MHOTOYTOJIbHUKAaMU:  yroj, BEpUIMHA, CTOPOHA, JAMAroHallb, C
OKPY>KHOCTBIO: pajinyc, TUaMeTp, UEHTP
34 M300pakaTh M3ydeHHBIE T€OMETpUYECKHe (PUTYphl Ha HEIMHOBAHHOW M
' KJIET4aTON Oymare ¢ MOMOIIbIO IUPKYJIS U JIMHEUKH
HaxoauTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C TIOMOIIBIO
3.5 JMHENKH, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPYXKHOCTb
3aJJaHHOTO pajuyca
36 Vcnonb30BaTh CBOICTBA CTOPOH U YIJIOB MPSIMOYTOJIBHHMKA, KBajapaTa Jyis
' WX TIOCTPOEHUS, BBIYMCIICHUS TUIOIIAIU U IEpUMeETpa
BbUuciaTh mepuMeTp ¥ IUIOMa[bh KBaJapara, MPsSMOYroJIbHUKA, (QHTYD,
3.7 COCTaBJIEHHBIX U3 MPSMOYTOJBLHUKOB, B TOM 4Hciie (GUTyp, N300pakEHHBIX
Ha KJIeT4yaToi Oymare
25 [los1b30BaTbCsl OCHOBHBIMU METPUUYECKMMHU €AMHULIAMU U3MEPEHUS JJIMHBI,
' IO/ ; BBIPAXaTh OJJHU €JMHUIIbI BEJTMUMHBI Uepe3 Apyrue
Pacnio3HaBaTh mnapajuienenumnesn, KyO, HCIOJBb30BaTh TEPMHUHOJIOTHIO:
3.9 BeplIMHA, pedpo, TIpaHb, MU3MEpPEHHs;  HAXOAUTb  W3MEPEHUs
napajienenunesa, kyoa
3.10 Bbruncnare 00béM KyOa, mapajuiesenunena 1no 3aJaHHbIM H3MEpEHUsM,
' 110JIb30BAThCS €IMHUIIAMU U3MEpeHHs 00bEMa
e Pemiate HeclloKHBbIE 3a/laud Ha M3MEPEHUE NeOMETPUYECKUX BEJIMYMH B

IMPAKTHUYCCKUX CUTYyallUAX
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6 KJIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Uucna v BIUKCIICHUS
3HATh ¥ IOHUMATh TEPMUHBI, CBS3aHHBIC C PA3JIUYHBIMHU BHJIAMHU YHCE H
1.1 Croco0aMM HX 3alUCH, IMEePEXOAHWTH (ECIIH 3TO BO3MOXKHO) OT OJHOU
(hopMBbI 3aIIUCH YKCIa K IpYyron
12 CpaBHUBaTh M yINOPSAOYMBATH 1INl 4YMCIa, OOBIKHOBEHHBIE U
' NecsITUUHbIE POOH, CpaBHUBATh YKCIIa OHOTO U Pa3HbIX 3HAKOB
BEITIOJIHATE, COYeTasl YCTHBIE M IMHCBMEHHBIC MPUEMBI, apu(MeTHIecKue
1.3 NCHCTBUS C HATYpPaJbHBIMH W IEJIBIMH YHCIIaMH, OOBIKHOBCHHBIMH U
NCCSITHIHBIME JIPOOSMHU, TTOJI0KHUTESILHBIMHI W OTPUIATSILHBIMHA YUCITAMA
BBIYHCIIATS 3HAYCHWS YHCIOBBIX BBIPAKEHUH, BBITIOJHATH MPUKUAIKY H
1.4 OIICHKY pe3yJibTaTa BBIUYMCIICHUN, BBINOIHATH MPeoOpa30BaHUS YHUCIOBBIX
BBIPA)KEHUI Ha OCHOBE CBOMCTB apu(PMeTHYECKUX JeHCTBHIM
15 OKpyraTh LeNble Yuclia U JAeCATUYHbIE IPOOH, HAXOAUTH MPUOIMKEHUS
' qrcel
COOTHOCHUTH TOYKY Ha KOOPJWHATHOW MPSAMON C COOTBETCTBYIOIIUM €W
1.6 YUCIIOM W M300pakaTh YHCIa TOYKAMH HAa KOOPAWHATHOW TMPSIMOM,
HaXOAUTb MOIYJIb YHCIIa
17 CooTHOCUTH TOYKY B MPSAMOYIOJBHOM CHUCTEME KOOpPAMHAT C
' KOOpJMHATAMU 3TON TOYKU
18 OKpyrJIATh LeNble YUclia U JAeCATUYHbIE IPOOH, HAXOAUTH MPUOIIMKEHUS
' qucel
2 YucnoBbie U OYKBEHHBIE BHIPAKECHUS
[loHumaTh W ymoTpeONsATh TEPMHHBI, CBSI3aHHBIE C 3aMHUCHIO CTENEHU
2.1 4Kclia, HAXOIUTh KBaJpaT U KyO 4HClia, BBIYUCIATH 3HAYCHUS] YHCIOBBIX
BBIPXKEHUI, COePIKALIUX CTEIICHH
99 [Tonb3oBaThcsl TpPHU3HAKAMHU JEIMMOCTH, PAaCKIaJbIBaTh HaTypalbHbBIE
' 4HClia Ha TPOCThIE MHOXKUTENN
2.3 [Tonb3oBaThcst MacITaboOM, COCTABIATH MPOMOPLIMU M OTHOIIIECHUS
Wcnonb3oBath  OykBBl Ui  OOO3HAUEHUsT 4YMCENd TPU  3alUCH
24 MaTEeMaTHUYECKUX BBIPAKEHUH, COCTaBISATh OYKBEHHBIE BBIPAKEHUS U
(hopMyITbl, HAXOIUTH 3HAYECHUS OYKBEHHBIX BBIPAXKEHUH
2.5 HaxoauTh HeM3BECTHBI KOMIIOHEHT paBEHCTBA
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Pelienne TeKCTOBBIX 337124

3.1

PemaTh MHOTOIIArOBBIE TEKCTOBBIC 3a/1a4H ApU(DMETHIESCKUM CITIOCOOOM

3.2

Pemrate 3aaa4yu, CBSA3AHHBIC C OTHOLICHHUEM, MNPOINOPIHHUOHAIBHOCTHIO
BCJIMYMH, IIPOLOCHTAMM, pClIaTb TPH OCHOBHBLIC 3adadd Ha ZIpO6I/I u

MIPOLIEHTHI

3.3

Pemath 3amaun, cojepikalive 3aBUCHUMOCTH, CBS3bIBAIOIINE BEJIWYMHBIL:
CKOPOCTb, BpE€MS, pacCTOsHUE, LE€HY, KOJUYECTBO, CTOMMOCTD,
[IPOU3BOIUTENBHOCTD, BpeMs, 00BEM pabOThl, CIOJIB3YS apu(pMETHIECKHE
NEeMCTBUS, OLIEHKY, MNPUKUIKY; I0JIb30BAaThCA EIUHUIAMH H3MEpEHUs

COOTBCTCTBYIOIIHUX BCIIMYWH

3.4

CocTaBiaTh 6YKB€HHBIC BBIPAXKCHUS 110 YCIIOBHIO 3aJa4U

3.5

M3Bnekary nH(OpMaIKIO, MPEACTABICHHYIO B TaOnHIax, Ha JIMHEWHOMH,
cToyi0¥aTO WM KPYrOBOW  JUarpammax, MHTEPIPETUPOBATH

MMPCACTABJICHHBIC JaHHBIC, NCIIOJIB30BAaTh JaAHHBIC IPHU PCIICHHUH 3aJa4

3.6

[IpencraBnsate wHOpMAIMIO C TMOMONIBIO TaONWIl, JHUHEWHOW U

CTOJIOUATON JUarpamm

Harnsnnas reomerpus

4.1

[IpuBoIUTE TpHUMEpHl OOBEKTOB OKPYXKAIOUIETO MUPA, UMEIOUNX (hopMy
W3YYEHHBIX T'€OMETPHUYECKHX IUIOCKUX M TPOCTPAHCTBEHHBIX (uryp,

[pUMEPbI paBHBIX U CHMMETPHYHBIX QUTYD

4.2

MN300paxkaTh € TOMOINBIO LUPKYJIS, JMHEMKH, TpaHCIOpTUpa Ha
HEJIMHOBAHHOM U KJIeTYaTol Oymare U3ydeHHbIE IJIOCKHE T€OMETPUUYECKHE

(burypsl 1 KOH(GUTYpaAITUH, CHMMETPUYHBIC (DUTYPBI

4.3

[lonp30BaThCs TCOMCTPUUCCKUMU IOHATHUAMUA: PaBEHCTBO (1)I/Il"yp,
CUMMCTpPHUA, HCIIOJIB30BaTh TCPMHUHOJIOTHIO, CBA3AHHYIO C CHMMGTpHCﬁ:

OCb CUMMCTpPHH, HCHTP CUMMCTPUU

4.4

Haxonuth BeIWYMHBL YIJIOB M3MEPEHUEM C MOMOUIBIO TPAaHCIOPTHPA,
CTPOUTH YIJIbl 33JaHHOUN BEJIMYMHBI, MOJb30BaThCS MPU PELICHUU 3a4ad
rpaJyCHOM MEpPOW YIJIOB, PACIO3HaBaTh HA 4YEPTEkKaX OCTPbINA, NPSAMOM,

Pa3BEPHYTHIN U TYIIOU YIJIbI

4.5

BerauciaaThb JUINHY HOMaHOP’I, NEpUMETP MHOI'OYTI'OJIbHUKA, IOJb30BATbHCA
CANHUIAaMHU U3MCPCHUA INJIUHBI, BbIpAXKATb OAHU CAWHHUIBI U3MCEPCHUA

JUTMHBI Yepe3 Jpyrue

4.6

HaXO,Z[I/ITL, HCIIOJIB3Y I-Ie]:)Té)KHHe HHCTPYMCHTBI, PACCTOSAHUA: MCKAY

JABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, MJIMHY TYTU Ha KBaﬂpaTHOﬁ CCTKC

4.7

BreluncaaTe Iomanab (I)I/Il" Yp, COCTABJICHHBIX W3 HNPAMOYTOJILHHUKOB,

MCIOJb30BaTh pa3OueHHe Ha TNPSMOYTOJbHUKM, Ha paBHblE (UTYpHI,
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JOCTparuBaHUC a0 MpsAMOYTOJIbHHKA, IIOJIB30BaThCA OCHOBHBIMHU
CANHUIIAaMHU HU3MCPCHHA ILIOIIAU, BbIPpAXKATh OAHU CAWHHUIIBI U3MCPCHHA

[JI0LaI1 Yepe3 Ipyrue

Pacnio3HaBaTe Ha MOJIENAX M M300paKEHUSIX MUpPAMHIYy, KOHYC, IIHHID,

4.8 WCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pPeOpo, TrpaHb, OCHOBAHHE,
pa3BEpTKa
4.9 M300pakaTh Ha KJIETYATON Oymare mpsIMOYTOJIbHBIH MapajuieIeITHIIe]]
4.10 Beruucnste  00bEM  TPAMOYroJIBHOTO — Mapajuiefenunena,  Kyoa,
. I10JIb30BATHECA OCHOBHBIMU CIUHULIAMU U3MCPCHUA o0néma
411 Pemratr, HecI0XKHBIE 3aaa4i Ha HAXOXKJACHUC I'COMCTPUUCCKUX BCIMYHH B

IMPAKTUYCCKUX CUTYyallUsaX
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

5 KVIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 HatypasibHble uncia u Hyllb
11 HarypanpHoe wumcno. Psg narypampHbix uncen. Ywueno 0. M3oOpaxkenue
' HaTypaJIbHbIX YKCEJl TOUKAMU Ha KOOPAUHATHOM (UMCI0BON) IPSIMOM
19 [lo3unmonHas cucrema cuucieHus. Pumckas Hymepanus. [lecatnunas cucrema
' CUHCTICHUS
13 CpaBHeHHE HATypaJbHBIX 4YHCEJ, CPAaBHEHUE HATYpaJbHBIX YHCENl C HYJIEM.
' OxpyriieHrne HaTypaJlbHbIX YHCET
CroxxeHue, BBIYMTAHHE, YMHOKEHUE U JICJICHUE HAaTypaJbHbIX ynces. CBOMCTBO
14 HyJIsi TIpU CJOXKEHUHW, CBOMCTBA HyIS UM EIUHHUIBI TPH  YMHOXKECHHH.
' [lepemecTuTeIbHOE U COYETATENbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS U
YMHOKEHUS, PaCIpeIeIUTEeIbHOE CBONCTBO (3aKOH) YMHOKEHHUS
15 Vcnonbs3oBanue OykB i1 0003HA4YEHUs HEU3BECTHOIO KOMIIOHEHTA U 3alluCH
' CBOWCTB apu(PMETUUECKHUX ACHUCTBUI
16 JlenuTenu U KpaTHbIE YUCIIA, Pa3I0KeHUe Ha MHOKUATENM. [IpocThie u cocTaBHBIE
' yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM
17 Crenenp ¢ HaTypaJbHBIM IIOKa3aTeaeM. 3alliCh YKMCIIA B BUAEC CYMMBI Pa3psIHBIX
' CJIaracMbIX
UucioBoe BbIpaXeHUE. BbluncieHne 3HaY€HUN YUCIIOBBIX BBIPAXKCHUM, OPAIOK
18 BBIIIOJIHEHUS JeHCTBUM. Mcronb3oBaHue MPU BBIYUCIICHUSAX NIEPEMECTUTEIBHOTO
' W COYETATeJIbHOTO  CBOMCTB  (3aKOHOB)  CIIO)KEHUSI M YMHOXEHH,
pacpeeIuTENBHOIO CBOMCTBA YMHOKEHUS
2 JlpoOu
[IpencraBnenue o qpodu Kak crocoOe 3anucu 4acTu BeMnYUHbl. OOBIKHOBEHHBIE
npoou. IlpaBunbHble M HempaBwiIbHble Jpobu. CmemanHas — JpoOb,
2.1 [peJCTaBJICHUE CMEIIAHHOW ApoOM B BHUJE HENPaBWIBHOM APOOH M BbIJICIIEHUE
L1€JIOM YacTH YMCiIa U3 HenpaBWIbHON qpoOu. M3o0paxenue 1pobelt ToukaMu Ha
YU CIIOBOM MPAMOU
25 OcHoBHoe cBoiicTBO Apobu. Cokparienue npooeit. [IpuBenenue n1podu Kk HOBOMY
' 3HameHareno. CpaBHeHHE IpooOeit
2.3 CrnoxeHue W BblUMTaHHE JApoOei. YMHOKeHHe U JelieHue ApoOel, B3aHMMHO-
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oOpartable 1podu. Haxox1eHNe YacTH eJoro U IENIOTo MO ero 4acTu

Jlecsituunast 3amuck ApoOeid. I[lpencraBieHue JecITUYHON JOpoOM B BUIC

24 0OBIKHOBEHHOH. M300paskeHHe IEeCATUYHBIX JApoOe TOYKaMH Ha YHCIOBOM
npsimoil. CpaBHEHUE IECATUUHBIX Jpo0Oeit
95 Apudmernueckue NUCTBHS C AeCATUIHBIMU ApoOsiMu. OKPYTIICHNE JECSITHYHBIX
' npooeit
3 Pemenune TeKCTOBBIX 3a71a4
3.1 Perienne TEeKCTOBBIX 3374 apu(PMETHIECKUM CITOCOOOM
3.9 Pemenne normueckux 3amad. PemieHue 3amay mepeObOpoM BCeX BO3MOMKHBIX
' BapuaHTOB. Vcnonb30BaHue Npy PELIEHUH 33/1a4 TaOJIUIl U CXEM
Pemenne 3amay, coiepXkallUuX 3aBUCUMOCTH, CBSI3bIBAIOLUE BEJIMYUHBI:
33 CKOPOCTb, BpE€Ms, pAacCTOSHHUE, II€HY, KOJMYECTBO, CTOMMOCTb. EIUHUIIBI
' M3MepeHusi: Macchl, 00bEMa, ILIEHbI, PAcCTOSHUS, BpPEeMEHHU, CKopocTu. CBs3b
MEXTy SITMHUTIAMH U3MEPCHHSI KaXKJIOW BEITUIHHBI
3.4 Perrenre 0CHOBHBIX 3a/1a4 Ha ApoOH
3.5 [IpencraBieHne JaHHBIX B BUJIE TAOJINII, CTOJIOUATHIX THAarpaMM
4 Harnsgnas reomerpus
Harnsanaeie npeacraBiaeHus o Gpurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3O0K,
4.1 JIyd, YroJi, JIOMaHas, MHOTOYrOJbHHUK, OKPY)KHOCTb, Kpyr. Yrona. Ilpsmoit,
OCTpBIN, TYNIOW U Pa3BEPHYTHIN YTIIIbI
4 JliiiHa oTpe3ka, METpUYECKHE EOUHUIBI JUIMHBL. JlJTMHA JIOMaHOW, MepuMeTp
' MHOTOYTOJIbHUKA. I3MepeHne 1 moCcTpoeHre YIiioB ¢ IOMOIIBIO TPAHCIOPTUPA
43 Harnsnuele mnpencraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
' MPSIMOYTOJIbHUK, KBaJPaT, TPEYroJIbHUK; O paBEHCTBE (QUTYD
WN3o00paxkenue ¢uryp, B TOM uyucie Ha kieryatoi Oymare. [loctpoenue
4.4  |koH(urypauuil U3 yactei mpsAMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOMN W KJIETYaTOU
Oymare. Vcnosib30BaHue CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHHUKA, KBaApaTa
[[nomans  OpsIMOYrolbHUKA W MHOTOYTOJBHHKOB,  COCTaBJICHHBIX U3
45  |mpsAMOYrOJbHHUKOB, B TOM 4ucie (GUryp, N300paXEHHBIX Ha KieTyaTod Oymare.
EquHuUIBI 13MEpeHus Tionaan
Harnsgaeie mpencTaBieHHs O MPOCTPAHCTBEHHBIX (QUTypax: MPSMOYTOJIbHBIN
46 napajuienenunen, — Ky0,  MHOTOrpaHHUKH.  M300pakeHwe  MpPOCTEHIINX

MHOTOIpaHHUKOB. Pa3BEépTku kyba u mnapamnenenunena. Co3gaHue Mojeneit

MHOT'OI'PaHHUKOB (I/I3 6YM8.1"I/I, IMPOBOJIOKH, TUIACTUIIMHA U APYTUX MaTCpI/IaJ'IOB)
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4.7 O0BEM MPAMOYroIBHOTO Napaienenunena, kyoa. Enquauier namMepenus oobéma
6 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 HarypaneHblie uncia
Apudmernueckue ACHCTBUS C MHOTO3HAYHBIMH HATYpPAIBHBIMU  YHCIIAMHU.
11 UucnoBele  BBIpAKEHHS, TOPSIOK  JACHCTBUM, HCIOJIb30BaHHWE  CKOOOK.
' Vcnonb30BaHME TPU BBIYMCIEHUSX [EPEMECTUTENIBHOIO M COYETaTeIbHOIO
CBOMCTB CJIO)KE€HUSI U YMHOKEHUS, paCIpeIeIMTEIbHOTO CBOMCTBAa YMHOKEHHUSI
1.2 OxpyriieHrne HaTypaJlbHbIX YHCEN
13 Jlenutenu W KpaTHBIE YKCIA, HAWOOJBIIWKA OOIMMKM JETUTETh W HAaUMEHBIIIEEe
' oburee kpatHoe. [lenMMOCTh CyMMBI U TPOU3BEIEHUS
14 Jlenenue ¢ ocraTkoM
2 Jlpobu
21 OObIKHOBEHHasi JIpoOb, OCHOBHOE CBOWCTBO JApoOH, COKpalleHue IpoOeil.
' CpaBHEHHE U YIOPSIA0YHNBAaHKE IpoOeit
29 PemreHne 3amad Ha HAXO0XJEHHME 4YAaCTH OT LEJIOr0 M LEJIOro IO €ro 4acTu.
' JlpoOHOE 4KCcIIo Kak pe3ynbTar AeeHus
23 [IpencraBnenue necATMUYHOW JpoOM B BUIAEC OOBIKHOBEHHOW JApOOM W
' BO3MOXHOCTb IPEJCTABICHUS OOBIKHOBEHHOW JpoOU B BUJIE NECATUUHON
24 JlecsiTuunble ApoOU M MeTpUyecKas cucreMa mep. Apudmernyeckue IeHCTBUS U
' YHCIIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSIMU
25 OtHowenue. [lenenne B JaHHOM OTHOHIEHMH. Macmtalb, MPOMOPIHSL.
' [IpuMeHeHre NponopUrid IPU PELLICHUH 3a/1a4
[lonatue npoueHTa. BoluncieHnne npoueHTa OT BEJIWYMHBI U BEJIMYUHBI MO €€
2.6 MPOLIEHTY. BhIpakeHne MpOIEHTOB NECATUYHBIMH Jpobsmu. Pemienue 3amau Ha
[POLIEHTHI. BbIpakeHne OTHOIIEHUS BEJIUYHH B MPOLEHTAX
3 [lonoxuTenbHbIE M OTPULIATENBHBIEC YHCTIA
[lonoxxurenpHple W OTpuULaTeNbHble yucna. Llensie uucna. Mopgyns uwmcia,
3.1 reoMeTpuueckas HMHTepIperanus MoAyns uucia. M3o0paxeHue uyrcen Ha
KOOpAMHATHOM NpsiMoi. HucnoBbie poMexxyTku. CpaBHEHUE YU CEI
3.2 ApudmeTnueckue AeUCTBHS C MOJOKUTETBHBIMU U OTPUIIATETLHBIMU YHCIAMHU
33 [IpsiMoyroipHas cUCTEMa KOOpPAWHAT Ha IJIOCKOCTH. KoopauHaThl TOYKM Ha

iockoctu, abcuucca u  opauHatra. [loctpoenne Touek U Guryp Ha
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KOOPJMHATHOM MJIOCKOCTH

4 byKBEHHBIE BEIDAKEHUS
[IpumeneHne OyKB JJsl 3alMCH MAaTEMaTHUYECKUX BBIPAKECHUH U TPEATIOKCHHM.
4.1 CaoiicTBa apudMeTHuecKuX ACHCTBUIA. ByKBEHHBIC BBIpaXCHHS W YHCIOBBIE
[10ICTAaHOBKU. byKBEHHbIE paBEHCTBA, HAXOXJACHUE HEU3BECTHOTO KOMIIOHEHTA
42 @opmynel, GOpMyNBI TIEpUMETpa W IUIOMIAAM NPSIMOYTOJIBHMKA, KBaJparta,
' o0BEMa mapaurenenuena u Kyoa
) Perienne TEKCTOBBIX 337124
5.1 Perienne TEKCTOBBIX 3a7a4 apu(PMETHIECKUM CITOCOOOM
5 Pemenne normueckux 3amad. Pemenuwe 3amad mepeObOpoM BCeX BO3MOMKHBIX
' BApUAHTOB
Pemenue 3amay, coaepKallUX 3aBUCHUMOCTH, CBSI3bIBAIOIIMX  BEJIMYUHBI:
CKOPOCTB, BpeMms, paccrosiHue, 1eHa, KOJINYECTBO, CTOUMOCTb,
5.3 MPOU3BOIUTEIBLHOCTh, BpeMs, 00BEM paboThl. EMuHUIBI M3MEpEeHHs: MaccChl,
CTOMMOCTH, pacCTOSHUS, BpPEMEHH, CKOpocTH. CBs3b MEXIy €AWHULIAMU
M3MEPEHUS KaKI0M BEJIMYNHBI
54 Pemrenne 3agad, CBSA3aHHBIX C OTHOLIEHUEM, MPONOPLUOHAIBHOCTHIO BEJIUYMH,
' [POLIEHTaMU; pelIeHIe OCHOBHBIX 3a/1a4 Ha JPOOH U MPOLEHTHI
56 Onenka ¥ TpUKUIKA, OKpyrieHue pesynbrara. CocraBiieHne OyKBEHHBIX
' BBIPAKEHUI IO YCIOBUIO 33]1a4H.
56 [IpencraBieHre JOaHHBIX C TNOMOLIBI0 Tabmui u guarpamm. CronOyartbie
' nuarpaMMbl. UTeHHE KPYTOBBIX AMArpaMm
6 Harnsanas reomerpus
6.1 Touka, mnpsMas, OTpPe30K, Jy4, Yroj, JIOMaHas, MHOIOYrOJIbHUK,
' YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT
6.9 B3anMHOe pacrnosiokeHue JIByX MPsIMbIX HA INIOCKOCTH, MapajulesIbHbIE IPsIMBbIE,
' [epIeHIUKYISIPHbIE ITPSIMBbIE
6.3 3MepeHue pacCTOSHUN: MEXIy ABYMs TOYKAMM, OT TOUKH 1O NPSMOM, AJIMHA
' MapuIpyTa Ha KBaJIpaTHOM CETKe
6.4  |M3MepeHue v MOCTPOEHHE YIIIOB C MOMOIIBIO TPAHCIOPTHUPA
65 Buael TpeyrojJbHHUKOB: OCTPOYTOJIBHBIM, NPSIMOYTOJIBHBIM, TYNOYrOJIbHBIM,
' paBHOOEIPEHHBIH, PaBHOCTOPOHHUIH
6.6 UetbpéxyroapHuK. [IpAMOyroiapHUK, KBagpatr: MCIOJIb30BAaHUE CBOMCTB CTOPOH,

YIJIOB, IMArOHAJIEH
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W300pakeHue TEeOMETpHUYECKMX (uryp Ha  HEJIMHOBaHHOW Oymare c

6.7  |ucmoNB30BaHUEM LMPKYJIS, TUHEWKH, YroJbHUKA, TpaHcnopTupa. IlocTtpoenus Ha
KJIeT4aTON Oymare
6.8  |[IlepumeTp MHOTOYrOJHHHUKA
6.9 [lonsiTne momaan (GUTypel, €AMHUIBI U3MEpeHus mmomann. IlpubmmkénHoe
' W3MEepeHue momany Guryp, B TOM YHCJIe Ha KBaJAPATHOM CeTKe
6.10  |[[Ipubmmk€éHHOE U3MEPEHUE [UTMHBI OKPYKHOCTH, TUIOMIAIN Kpyra
611 CummeTpusi: IeHTpalbHas, oceBas W 3epKaibHas. [locTpoeHHe CHMMETPHYHBIX
© |duryp
Harnsiaeie mpencTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: Mapajuiesenure],
Ky0, mpu3Ma, NUpaMHaa, KOHYC, UWIWHIAp, Imap u cdepa. M3o0paxenue
6.12  |mpoctpancTBeHHBIX (huryp. [IpuMepsl pa3BEPTOK MHOTOTPAHHUKOB, IWJIHHAPA H
koHyca. Co3zmaHue Mojenell MpoCTpaHCTBEHHBIX (uryp (13 Oymaru, IpoBOJIOKH,
MUTACTIIIMHA B JPYTUX MaTepHajIoB)
6.13 [lonatue o00bEMa, emuHUIBI H3MepeHus o0béMa. OOBEM MPAMOYTOJBHOTO

Mapajuienenumnesna, Kyoa
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