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HOACHUTEJIBHAS 3AIIMCKA

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

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

e pa3BUTHE UHTEJUIEKTYaJbHBIX | TBOPUYECKUX  CIOCOOHOCTEN
oOydJaromuxcs, [O3HABaTeJIbHOW  aKTUBHOCTH,  HCCIEAOBATEIBCKUX
YMEHHH, HHTepeca K U3yUYEeHUIO MaTeMaTHKU;

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

e (QopmupoBanue ¢GYHKIMOHATBHOW  MaTEMAaTHYECKONM  I'PaMOTHOCTH:
YMEHHS Pacro3HaBaTh MATEMATUYECKHE OOBEKTHI B PEAIbHBIX )KHU3HEHHBIX
CUTYyallUsiX, NMPUMEHATh OCBOCHHBIE YMEHHUS MJId PELICHUs MPaKTHKO-
OpPUEHTUPOBAHHBIX 3aJ]lay, HHTEPIPETUPOBATH MOJIYYEHHBIE PE3YyIbTaThl U
OILICHMBATh UX HAa COOTBETCTBHE MPAKTUUECKON CUTYyaIUH.

OCHOBHBIE JMHUU COAEpKaHUS Kypca MaTreMaTMKu B 5—6 kjaccax —
apumeTHueckass M TeOMEeTpHuYecKas, KOTOpbIE pa3BUBAIOTCA MapauIeNIbHO,
KaXK71asi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
IpYroil, a B TECHOM KOHTaKT€ M B3aMMOJEUCTBUU. Takke B Kypce MaTEeMaTHUKH
IIPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U ONMKUCATENbHON CTATUCTUKHY.

N3yuenue apudmMernyeckoro marepuaina HAUMHAETCS CO CHUCTeMaTH3allud |
pa3BUTHA 3HAHHWI O HATypaJbHBIX YMCIIAX, MOJIYYEHHBIX HAa YPOBHE HAyaJIbHOTO
oOmrero obpaszoBanus. [Ipu 3TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHHOM TEXHUKH
U (QOpMUPOBAHME HOBBIX TEOPETHMUYECKMX 3HAHMM COYETAETCS C pa3BUTHEM
BBIUHUCITUTEIBHOW KYJIBTYPhl, B YACTHOCTU C OOyYE€HHEM MPOCTEHIIUM MpuéMam
INPUKUIKA U OLIEHKU PE3YJIbTATOB BBIYMCIECHUHN. M3ydueHue HaTypalabHBIX YHUCEIN
IpoJoJKaeTcss B 6 Kiacce 3HAKOMCTBOM C HayalbHBIMU IOHATUSMH TEOPHUH
JEITMMOCTH.

Havano wu3yueHus OOBIKHOBEHHBIX W JIECATHUYHBIX NIpo0Oei 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 MOJHOM O0BEME MPEAIISCTBYET H3YUCHUIO JIECATHYHBIX JIPOOEH, 4To
LIEJIECO00Pa3HO € TOYKM 3PEHUS JIOTMKM M3JI0KE€HUs 4YHMCIOBOM JIMHUM, KOrJa
npaBuia JCHCTBHI C JECATUYHBIMH JPOOSIMHM  MOXHO OOOCHOBAaTh YXKe
M3BECTHBIMH QJITOPUTMAMM BBINIOJHEHUS JIEUCTBHI C OOBIKHOBEHHBIMH APOOSIMHU.
3HAKOMCTBO C JI€CATHUYHBIMHM JPOOSMHU PaCHIMPUT BO3MOXKHOCTHU JIJIsl TOHUMAaHHUS
0Oy4YaromMMHCS MPUKIAJHOTO IPUMEHEHUSI HOBOW 3aIMCH MPU U3YYEHHH IPYTUX



IIPEAMETOB U NPU NMPAKTUYECKOM HCIONb30BaHUU. K 6 Kiaccy OTHECEH BTOpOH
Tal B HU3YYEHUM JApoOeil, TrJe NPOUCXOAUT COBEPLICHCTBOBAHUWE HABBIKOB
CpaBHEHMs M TIpeoOpa3oBaHusl ApoOeil, OCBOEHHWE HOBBIX BBIYMCIUTEIbHBIX
QIrOPUTMOB, OTTAYMBAHUE TEXHUKM BBIYUCICHHM, B TOM 4YHCIIE€ 3HAaYCHUU
BBIPAKEHUM, COAEPKAIINX U OOBIKHOBEHHbBIE, U JECATUUHbIE APOOH, YCTAHOBICHHUE
CBsI3€l MEXAy HUMHU, pACCMOTpPEHUE MPUEMOB PEeIlIeHUs 3a7a4 Ha TpoOu. B Hauane
6 KJ1acca MPOUCXOIUT 3HAKOMCTBO C MOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO HM3YyUYEHHUS TMOJOXKUTEIBHBIX W OTPULATEIBHBIX YHCEI
ABJIIETCS TO, YTO OHM TaKXK€ MOTYT pacCMaTpUBATHCS B HECKOJIBKO 3TanoB. B 6
Kjacce B Havaine u3ydeHus Tembl «llonoxkurenpHble W OTpHULATENIbHBIE YHCIIA»
BeIensieTcs moaTema «llenmble uyMcna», B pamMKax KOTOpPOM 3HAKOMCTBO C
OTPULATEIbHBIMM ~ YHCJIAMHU U JEUCTBUSMU C  TOJIOKHUTEIbHBIMU |
OTPULATEIBHBIMA YHUCIAMU MPOMCXOAUT HAa OCHOBE COJIEPKATEIBHOTO MOAXO0/A.
OTO0 MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYHAIOMIMXCS MPAKTUYECKH
CO BCEMU OCHOBHBIMU MOHSATHUAMH TEMBbI, B TOM YHCJI€ U C IPABUJIAMH 3HAKOB TPH
BBIMIOJTHEHUU apU(METUUYECKUX JeHCTBUN. V3yueHue panumoHaNbHBIX 4YHCENl Ha
ATOM HE 3aKOHYMTCS, a Oy/IET MPOJIOJIKEHO B Kypce anredpsl 7 Kiacca.

[Ipu oOydeHHM pEILICHHI0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIHOJIb3YIOTCS
apudmeTndeckue npuémsl pereHus. [Ipu orpaboTke BEIYUCIUTEIHHBIX HABHIKOB B
5—6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIC 33/1aud CIEIYIONIMX BHUJIOB: 33a]]a4M Ha
JIBUMKEHUE, HA YacTH, HA TOKYNKH, Ha pabOTy M MPOU3BOAUTENIBHOCTh, Ha
IPOLIEHTHI, HA OTHOLIEHUS U Mponopiuu. OOydaronyecs: 3HaKOMSITCS ¢ TPUEMaMHU
pemieHuss 3ajad  nepedopoM BO3MOMKHBIX BapHaHTOB, y4yaTcsi paboTaTth C
uHdOpMaIKel, mpeIcTaBIeHHON B (hopMe TaOIUI] WIH JUATPAMM.

B  mporpamme yueOHOoro kypca «Marematuka» — MpPEeayCMOTPEHO
dbopMupoBaHUE TPOIEAEBTUYECKUX alIreOpanveckux MpeacTaBieHuil. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCIa B 3aBUCHUMOCTH OT MAaTEMaTUYECKOTO0 KOHTEKCTa
BBOJUTCS IMOCTENEHHO. DyKBEeHHass CHMBOJIMKA HIMPOKO HCIIOJIB3YETCS IMPEXKAE
BCEro JJIs 3alKicH OOUIMX YTBEPXKIACHUM U MpeasiokeHuil, GopMmyi, B YaCTHOCTH
JUTSI BBIYUCJICHHS] TEOMETPHUECKUX BEIMYNH, B KAUECTBE «3aMECTUTEISI» YUCIA.

B mporpamme yuebHOro kypca «Maremartuka» MpEACTABICHA HaIJISIHAS
reoMeTpus, HaIpaBJICHHAS HAa  Ppa3BUTHE o0pa3Horo MBIIILJIEHUS,
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, N300pa3UTEIbHBIX YMEHHNA. DTO Ba)XKHBIN 3TaM
B M3YyYEHHUU T€OMETPHH, KOTOPBIM OCYILECTBIISIETCS HA HAIJISIIHO-NIPAKTUYECKOM
YPOBHE, ONMPAETCS Ha HAIISIHO-00pa3HOE MbIIIIeHUE oOydaromuxcs. bospmas
pOJIb  OTBOAMTCS  NPAKTUYECKOM  JEATENBHOCTH, OIBITY, OSKCIEPHUMEHTY,
MopaenupoBaHuio. OOydaronirecs: 3HaAKOMSATCS C TEOMETPUYECKUMH (UTypaMu Ha
IUVIOCKOCTH M B MPOCTPAHCTBE, C HUX MPOCTEUIIMMU KOH(PUIYpaLMSIMH, y4daTcs
n300pakaTh WX Ha HEIWHOBAHHOW W KJIETYATOW Oymare, pacCMaTpHBAIOT HUX



MIPOCTEUILINE CBOMCTBA. B mpolecce u3ydyeHHs HArIAHON IEOMETPUM 3HAHUA,
MOJIyYCHHbIE OOYYalOU[MMHUCA Ha YPOBHE HAYaJbHOTO 001Iero oOpa3zoBaHus,
CUCTEMATU3UPYIOTCS U PACIIUPSAIOTCA.

CornacHo yyeOHOMY IJIaHy B 5—6 Kiaccax HM3y4yaeTcsi MHTErPUPOBAHHBIM
npeamer «MaTemaTuka», KOTOpBIM BKIIOYAET apU(PMETHUYECKUd Marepuan Hu
HarJIAIHYI0O T€OMETPHUIO, a TakKKe NPOINEJeBTUYECKUE CBEIACHUS M3 alreopsl,
AJIEMEHTHI JIOTUKH U Ha4aJla ONUCATEIbHOW CTATUCTUKH.

Ha u3yudenue yuebGHoro kypca «Martemarukay otrBogutcsi 340 yacoB: B 5
kimacce — 170 gacoB (5 4dacoB B Hemenmo), B 6 kinacce — 170 gacoB (5 4JacoB B
HEJICITIO).



COIAEPKXAHUE OBYYEHUA
5 KITIACC

HatypajbHble 4ncjia 1 HYJIb

Hatypansnoe uwncno. Psa narypamenbix uucen. Yuciao 0. M3oOpaxenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJAUHATHOU (YUCIOBOM) PSIMOM.

[lozurnmonnass cucrtemMa cuuclieHus. Pumckas Hymepanus Kak MpUMeEp
HETO3UITMOHHOM CUCTEMBI CUUCIeHUs. JlecaThuuHasi cucTeMa CUMCICHUS.

CpaBHeHHE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYPAJIbHBIX YUCET C HYJEM.
Cnoco6s1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCET.

CrnoxeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJS MPH CIOXKEHUU. Brruutanue
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
apudMeTHIecKoro JneicTBusa. llepemecTuTenbHOE M coueTaTelIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUSI U YMHOXXECHUS, PACHpPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OyKB /st 0003HaYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alUCH
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

JlenuTenu W KpaTHBIE YHWCIA, pa3iokKeHWe Ha MHoxuTenu. I[IpocTeie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

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

HucioBoe BbIpaxkeHUE. BpIUHCIEHHE 3HAYEHWUW YHMCIOBBIX BBIPAKECHU,
NOPSAOK  BBIIOJHEHHMS  JAeWcTBUM.  Mcmonb3oBaHMEe  OpU  BBIYKCICHUSX
NEPEMECTUTENIBHOTO M  COYETATEIbHOI'O0 CBOWMCTB (3aKOHOB) CIIOKEHUS H
YMHOKEHUS, PACIPEAEIUTEIBHOTO CBOMCTBA YMHOXKECHUS.

podu

[IpencraBmenne o Jgpobm Kak cmocoOe 3aldCH  YacTH  BEIIMYMHBLL
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE W HempaBWibHBIE ApoOu. CmemraHHas
Ipo0b, TPEACTaBICHUE CMENIAaHHOW JpoOM B BHUIE HEMPABWIBHON ApoOH W
BBIJICIICHUE TICJIOW YacTH YHCJIa M3 HEMpaBHIBHOW apodu. M3o0pakeHue apoobei
TOYKaMH Ha YUCIOBOM mpsiMoii. OCHOBHOE CBOKCTBO Jipoou. CokpalieHune apooei.
[IpuBenenue n1pobu Kk HOBOMY 3HaMeHarteln. CpaBHEHUE APOOEH.

CnoxeHue U BIUMTaHUE JpoOeil. YMHOXKEHUE U JIeJieHHe ApoOei, B3auMHO
oOpatHbIe 1pobu. HaxoxaeHre 4acTu 1eoro U meoro Mo ero YacTH.

Jlecatuunasi 3anuck aApooOei. IlpencraBienue aecsiTUYHON OpoOu B BUJE
0oObIKHOBEHHOM. M300paxeHue [ECATUYHBIX JpoOei TOYKaMu Ha YHUCIOBOM
npsiMmoid. CpaBHEHHUE JIECITUYHBIX APOOEH.



Apudpmernyeckue JAEUCTBUS € JAECATHUHBIMU JpoOsimu. OKpyrieHue
JECATUYHBIX IPOOEH.

Penienne TekCTOBBIX 33124

Pemenune TekcTOBBIX 3amay  apudmeTnyeckuMm  crnocoboM. Pemenue
Jornyeckux 3aaad. Pemienuwe 3agad mepeOOpoM BCEX BO3MOMKHBIX BAapUAHTOB.
Hcnonb3oBanue npu penieHuy 3aad TaOIuI U CXEM.

Pemenne 3amay, coaepKallMX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYWHBI:
CKOPOCTb, BpEMsl, pPACCTOSIHUE, LE€HA, KOJHMYECTBO, CTOMMOCTb. EIMHUIIBI
U3MEpEHUsi: Macchl, 00bEMA, IEHBI, PACCTOSHUSA, BPEMEHH, CKOpocTH. CBs3b
MEXIY €IMHUIAMU U3MEPEHUS KaXKJ0N BEIUYNHBI.

Pemenue ocHOBHBIX 3a1a4 Ha JpoOH.

[IpencraBiieHne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

HarusaHas reomerpust

Harnsnsele npencrtaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIyY, yIoJl, JOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. Yr0i. [Ipsamon,
OCTpBIH, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUUYECKUE €IUHULBI JUIMHBL. [[1uHa J0oMaHOM, epuMerp
MHOTOYroJjibHHKa. MI3MepeHne U nocTpoeHue yrioB ¢ MOMOUIbIO TPAHCIIOPTUPA.

Harnsnsele mnpeacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IpsIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK, O PAaBEHCTBE (hUTYP.

N3o6paxxenune ¢uryp, B ToM uyucie Ha kierdarod Oymare. Iloctpoenue
KoH(pUTrypanui u3 yacted mpsiMoil, OKPY>KHOCTH Ha HEJITWHOBAHHOW W KJIETYATOM
Oymare. VMcnonb30BaHue CBOWCTB CTOPOH U YTJIOB MPSAMOYTOJIbHUKA, KBaJApaTa.

[Inomans nOpsIMOYroJbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3
IPSAMOYTOJILHUKOB, B TOM 4YHcie (Quryp, m300pak€HHBIX Ha KieTdatod Oymare.
Enuuunel uamMepeHus miomaim.

Harnsnseie mpencTaBieHus O MPOCTPAHCTBEHHBIX QUTYpaX: MPSIMOYTOJIbHBIHI
rapajuienenunen, KyO, MHOTOTPaHHUKHU. N3o06pakenue MIPOCTEUIINX
MHOrorpaHHuKoB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mopenei
MHOT'OTPAaHHUKOB (M3 OyMaru, MpOBOJIOKH, TUIACTHIIMHA U APYTUX MAaTEPUATIOB).

OO0BEéM mnpsMOYroJbHOrO Napasuienenunena, kyda. EnunHuiel uzmepenus
o0BEMma.

6 KIIACC

HarypaabHble yuciaa

ApudmeTnyeckue NEUCTBUS ¢ MHOTO3HAYHBIMH HATypPaTbHBIMU YHCIIAMH.
UucnoBble  BbIpAKEHUS, MOPSAJOK  JCHCTBUM, HCHOJIb30BAaHHE  CKOOOK.
Hcnonb3oBanne 1pyU  BBIYUCICHUSAX MEPEMECTUTEIBHOTO M COYETATEIBHOIO
CBOWCTB CJIOKEHHSI U YMHOXKECHUS, PAaCHPEACIUTEIBHOIO CBOMCTBA YMHOMXCHMUS.
OKpyriaeHne HaTypajabHbIX YUCEIL.



JleauTenu v KpaTHbIE YKCIIa, HAMOOJBIINNA OOIIUN JAEIUTENh U HAUMEHbIIIEE
oOwree kpaTHoe. [{enumMocTb CyMMBI U Tpou3BeieHUA. [leneHne ¢ ocTaTKoM.

Apodu

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO ApOOH, COKpallleHHe IpoOeil.
CpaBHeHue U ynopsijounBanue Apoodeil. Pemenue 3a1a4 Ha HAX0XKAEHUE YaCTH OT
LEJI0ro M UEJOoro Mo ero yactd. J[poOHoe 4Yucio Kak pe3yibTaT JeJeHUs.
[IpencraBnenue aecaTUUHON IpoOU B BUAE OOBIKHOBEHHON IPOOU U BO3MOKHOCTh
MpeCTaBlIeHNUs OOBIKHOBEHHOW APOOM B BHUIE AECATUYHOMU. JlecsTuuHble 1podu U
MeTpuYecKasl cucteMa Mep. Apudmernyeckue AEHCTBUS U YUCIIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JE€CATUYHBIMU JIPOOSIMH.

OtHouienue. Jlenenwe B JaHHOM OTHOIIEHWH. Macmitad, Tponopius.
[IpumeneHue mponopuuii Mpu penieHuu 3aaay.

[TonsiTue npoiieHTa. BeruuciaeHnue nporeHTa oT BETMYUHBI U BEJIMUUHBI 110 €€
MPOIICHTY. BhIpakeHHE MPOIEHTOB JACCATUYHBIMHU JpoOsimu. PemeHue 3agad Ha
IPOIICHTHI. BhIpa’keHre OTHOIICHUS BEJTUYUH B MPOIEHTAX.

IosoxkuTENbHBIE U OTPULIATEIBHBIE YHCJIA

[lonoxuTenbHble U OTpUIlaTeNbHbIe ynciaa. Llensle yucna. Moaynp uuciha,
reoMeTpuyecKass HMHTepIpeTanuss Moayias uucia. M3oOpaxeHue wyucen Ha
KOOpAMHATHOW  mpsiMod.  YwucioBble  mpoMexyTku. CpaBHEHHUE  4uCel.
Apudmernyeckue IeHCTBUA C MOJOKUTEIBHBIMA U OTPULIATEHHBIMU YHCIIAMHU.

[IpssMoyTOJIbHASI cUCTEMA KOOPJIMHAT Ha IJIOCKOCTU. KoopAaumHaThl TOUKM Ha
IUIOCKOCTH, a0cuucca u opauHara. [loctpoenue Touek U GUryp Ha KOOpAMHATHON
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Ipumenenue OykB JJig  3alUCH  MATEMAaTHYECKUX  BBIPAKCHUH U
npennoxxenuii. CBoiicTBa apupMeTHUECKUX NeUCTBU. byKBeHHbIC BBIPAXKEHUS U
YUCJIOBBIE TOJACTAHOBKU. DByKBEHHBIE pPaBEHCTBA, HAXOXIECHUE HEU3BECTHOTO
KoMIioHeHTa. Dopmynbl, (HOpMyJbl MEpUMETpa W IUIOMAAU MPSIMOYTOJbHUKA,
KBajipaTa, o0bEMa nmapaiesenuneaa u Kyoa.

Pelenue TeKCTOBBIX 327124

Pemenue TekcTOBBIX 3amad  apudMeThyeckuM crocoOom. Pemienwue
Joruyeckux 3anad. Pemenue 3amad nepebopoM Bcex BO3ZMOKHBIX BAPHAHTOB.

Pewiennie 3amaud, cojaepKallluX 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIIMYUHBI:
CKOpPOCTBb, BpeMmH, paccTosiHue, LIEHa, KOJMYECTBO, CTOUMOCTb,
MPOU3BOIUTEILHOCTh, BpeMs, O0BEM paboThl. EguHUIBI W3MEpeHHs: MAaccChl,
CTOMMOCTH, PAacCTOSIHUSA, BpEeMEHHU, CKOpocTh. CBsI3b MEXKAYy eIUHUIAMHU
MU3MEPEHUS KaXK101 BEJIMUUHBI.

Pemiennie 3amady, CBSI3aHHBIX C OTHOIIEHUEM, MPOMNOPLIHMOHAIBHOCTHIO
BEJIMYMH, MPOIEHTAMHU; PEILIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.



Onenka W TPHUKUAKA, OKpYIJIeHHe pe3ynbrara. CocTaBieHHE OYKBEHHBIX
BBIP@)XEHUH I10 YCIOBUIO 3aa4U.

[IpencraBieHne NaHHBIX C MOMOIIBIO TaOmuIlT W muarpamm. CronOdyaTteie
TUarpaMMBbl: YTCHHE U MTOCTpoeHHe. UTeHne KPYTOBBIX HAarpamMM.

HarusaHnas reomerpus

Harnsmable mpencrtaBieHuss o (Urypax Ha TUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YIrojl, JOMaHas, MHOTOYTOJIbHUK, YEThIPEXYTOJIBHHUK, TPEYTOJIBHHUK,
OKPYXHOCTb, KPYT.

B3aumHoe pacrionokeHue ABYX MPSAMBIX Ha IIOCKOCTH, IapajlieIbHbIC
npsIMbIC, TEPICHAUKYISIPHBIC TpsMble. M3MepeHHEe pacCTOSHUN: MEXKIY JIBYMS
TOYKAMH, OT TOYKH JIO TIPSIMOM, JUTMHA MapIIpyTa Ha KBaJIpaTHOU CETKeE.

H3mepeHrne W TOCTpPOSHHE VYIVIOB C IIOMOIIBIO TpaHCHOpPTUpA. Busl
TPEYTrOJbHUKOB: OCTPOYTOJILHBIH, MPSIMOYTOJIBHBIH, TYTNOYTOJIbHBIH,
paBHOOECIPEHHBIH, PaBHOCTOPOHHHMIA. YeThIpEXyTONbHUK, IPUMEPBI
YEeTHIPEXYTOIBHUKOB. [IpSIMOYTOIBHUK, KBaIpaT: UCIIOJIb30BAHUE CBOWCTB CTOPOH,
yIJ0B, auaroHajeii. M3oOpaxkeHHe reoMeTpuyecKuX (GUTYyp Ha HEJIMHOBAHHOM
OymMare C UCIIOJIb30BaHUEM IHUPKYJSA, JIMHCHKH, YroJIbHWKA, TPaHCIOPTHUPA.
[TocTpoeHus Ha KiieT4aTol Oymare.

[lepumerp MHOroyrompHuka. IloHsTHE T1UIOMAAN (UTYPBI, €IUHUIIBI
u3MepeHus miommaau. [IpubnmxkéaHoe n3MepeHue miomaau Guryp, B TOM YHCIIE
Ha KBajpaTHOU ceTke. [IpubnmxéHHoe u3MepeHue JIMHBI OKPY>KHOCTH, TIIOIIAIH
Kpyra.

CummMmeTpusi: IEHTpaJibHAs!, OCeBast M 3epKaJIbHAsI CHMMETPHH.

[TocTpoeHrE CUMMETPUYHBIX (UTYP.

Harnsgasie MpeACTaBICHUS 0 IPOCTPAHCTBEHHBIX burypax:
napajieNienuren, KyO, mpu3Ma, IUpaMuja, KOHYC, MWJIMHAp, Imap u cdepa.
N3o0paxenue mpocTpaHcTBEHHBIX puryp. [IpuMeps! pazBépTOK MHOTOTPAHHUKOB,
munHapa u koHyca. Co3gaHue Mojeneld MpOoCTPaHCTBEHHBIX ¢Guryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUIINHA U APYTUX MATEPHAIIOB).

[TonsitTne o00BEMa, eauHUIBI H3MepeHus o00béMa. OOBEM NTPAMOYTOIHHOTO
napajienenunena, Kyoa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«MareMaTuka» XapakTepu3yrTCs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM HMHTEpPECAa K NPOLUIOMY W  HACTOSIIEMY POCCHUHCKOM
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH rpakJIaHUHA U PEaU3alluu €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTHYECKUM NPHUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTALlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIQJICHUEM SI3IKOM MaT€MaTHUKU M MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
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 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTr0 K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TIOCJIEACTBUI MJii OKPY>KaoIIeW Cpelbl, OCO3HAHUEM
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 AESTENBHOCTh, B TOM YHCIIE
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
bopMynupoBaTh UJIEH, TIOHATHSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHS, (OPMYyIHUpPOBaTH W OICHUBATH PUCKU H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISBISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKHX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATh  CYMIECTBCHHBIH  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOPMYIHPOBATH M  MPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEpUTEIbHBIE W OTPHUIATEbHBIC, CIWMHWYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPECUMIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTpaMBaTh aAPryMEHTALMI0, TPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSTEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
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 (POpMyIIHpOBaTH 000OIIEHNS U BBIBOJBI MO PE3yJibTaTaM
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

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

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBICHHS HWH(pOpMAMM ¥ HWUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJECHHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

e B X0J€ 00CYX/I€HHs 3a7aBaTh BOMPOCHI M0 CYLIECTBY 00CYXKIA€MOU TEMBI,
po0JIeMBbl, peraeMoi 3ajaun, BbICKa3bIBaTh UAEH, HAIICJICHHbIE HA MOMUCK
pElIeHMs, COIMOCTAaBIsATh CBOM CYXACHUS C CYXKICHUSIMU JPYrUX
YYaCTHUKOB JHaJiora, OOHApPYKMUBAaTh PA3NMYME U CXOJCTBO MO3UIUH, B
KOppEKTHOU (hopme hOopMyIHpOBaTh PA3HOIIACHS, CBOU BO3PAKEHHUS;

e TMPEACTABIATH  PE3YJIbTATHI pelieHus 3a/auu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUsA, IPOEKTA, CAMOCTOSATEIHHO BEIOUPATh (pOopMaT BBICTYIUICHUS
¢ y4€TOM 3ajlau NMPEe3eHTALUU U OCOOEHHOCTEH ayJIuTOpUH;

e T[IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M WHIUBUyaIbHOU
paboThl MpHU pelIeHnH Y4eOHbIX MAaTEMAaTUUECKHUX 3a/1a4;

e TMPUHUMAThH LEJIb COBMECTHOM JAESITENbHOCTH, MJIAHUPOBATH OPraHU3aIUIo
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBATHCH,
o0CyXJ1aTh MPOIIECC U Pe3ynbTaT padOThl, 0000IATh MHEHUS HECKOJIBKUX
JIIO/IEH;

e yHaCTBOBATh B TPyHHoBBIX (¢Gopmax padboTel (0OCyXkaeHus, oOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTUE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOpPAMHHUPOBATb CBOM JEHCTBUSL C JAPYTMMHU WIE€HAaMU KOMaHJBbI,
OLIEHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHSM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PeryisiTuBHBIC YHUBepcaibHbIe yYeOHbIE 1eHCTBUSA

Camoopranuszanus:

e CAMOCTOSITENIBHO COCTAaBJSATH IUIAH, AJITOPUTM PELIEHUS 3aJadd (WIH €ro
4acTh), BBIOMPATH CMOCOO pelIeHUsI ¢ y4€TOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOUM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U Pe3ysbTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

e INPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IIPY PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBHI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJbTAaTa ACATEIBHOCTH IMOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JTOCTHXKEHHS WM HEJOCTHKEHHUS LN,
HAXOJUTh OITUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B S5 kjacce OOyYaromMiiCS TMOJIYYUT CIECAYIOIINE
MpeAMETHBIE PE3YJIbTATHI:

Yucaa v BbIYMCICHUS

[lonumMath W  TpaBWIBHO  YHOTPEOJSITh  TEPMUHBI, CBA3aHHBIE C
HaTypaJIbHBIMHU YHCJIaMU, OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMH.

CpaBHUBaTh U YHOPSAJOYMBATH HATypalibHbIE YHCIIa, CpaBHHUBATh B
MPOCTEUIINX clydassX OOBIKHOBEHHbIE JPOOH, IECATUYHBIE IPOOH.

CoOTHOCUTH,  TOYKY HA  KOODJAWHATHOM  (YMCIIOBOM)  mOpsIMOM ¢
COOTBETCTBYIOIIUM €{ YMCIIOM M W300pa)kaTh HATypaJibHbIC YKCJIA TOUYKAMHU Ha
KOOPJIMHATHOM (YHUCIIOBOM) IIPSIMOIA.

Boeinonusate apudMernueckue JIEUCTBUS € HATypajdbHBIMU YHUCIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MMPOCTEUIITUX CITyYasiX.

BrInonHsATh MpoBepKyY, NPUKUAKY PE3yJIbTaTa BHIYUCICHUH.

OKpyTJISITh HATypaJIbHBIC YUCIIA.

Pemenne TeKCTOBBIX 3a1a4

Pemate TekcToBBIC 3ajauM apuPMETHYECKUM CIOCOOOM U C IOMOIIBIO
OpraHW30BaHHOT'O0 KOHEYHOTO TIepedopa BCEX BO3MOKHBIX BApHAHTOB.

Pemate 3agaum, comepxkariue 3aBUCUMOCTH, CBSI3BIBAIONINE BEJIWYMHBI:
CKOPOCTb, BpEMS, pACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3alUCH, CXEMbI, TaOJHIbl, OOO3HAYEHUs MpH
peuieHny 3aaad.

[lonp30BaTbCs OCHOBHBIMM  €IMHUIAMHM HW3MEPEHHUA: LEHbI, Macchl,
pacCTOsIHUS, BPEMEHHU, CKOPOCTH, BBIpa)XaTh OJHHU E€IMHMIIBI BEJIMYHUHBI YEpe3
IpyrHe.

W3BnekaTh, aHANIM3UPOBATh, OLICHUBATh MHGOPMAIIMIO, MPEACTABICHHYIO B
Tabiuile, Ha CTOJNOYATOM JuarpaMMe, HMHTEPIPETUPOBATH MPE/ICTABICHHBIC
JAHHBIE, UCIIOJIB30BATh IAHHBIC MPU PEUICHUHU 3aaY.

HarasigHasi reomerpust

[Tonb30BaThCs TEOMETPUUECKUMHU MOHATHSAMHU: TOUKA, MIPsIMasi, OTPE30K, Ty,
YTOJ1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoAUTH TPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIIMUX (GopMy
M3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C YTJIAMH: BEPILIKHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJ, BEpIIMHA, CTOPOHA, JUAroHallb, C OKPYXHOCTHIO:
paauyc, nuameTp, LEeHTP.

N300pakath u3ydeHHBICE TeOMeTpuUiecKkue (GUTYphl Ha HEITUHOBAHHON W
KJIETYATON Oymare ¢ MOMOILBIO IIUPKYJIS U TUHEHKH.



Haxonuth nuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KU 3aJaHHOM JIMHBI; CTPOUTH OKPYKHOCTH 3aJIaHHOTO
panuyca.

Hcnonb3oBaTh CBOKWCTBA CTOPOH M YIJIOB MPAMOYTOJBHUKA, KBaJpaTa sl UX
MOCTPOEHUSI, BBIYMCIICHUS TIONIAU U IEPUMETPA.

Boluncnare mepumerp W IUIONIAAL KBajpaTa, NPsSMOYrojibHUKa, (Uryp,
COCTaBJICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM 4ucjie (Uryp, m300pakxEHHBIX Ha
KJIeTYaTOM Oymare.

[Tonb30BaThCd OCHOBHBIMU METPUUECKUMHU €AUHUIIAMU WU3MEPEHUS JJIMHBI,
IJIONIAAH; BBIPAXKATh OJHU €IMHUIBI BEIMYMHBI YEPE3 JIPYTHE.

Pacno3naBath mapaienenunen, KyO, HCHOJb30BaThb TEPMUHOJIOTHIO:
BepIInMHa, peOpo, rpaHb, U3MEPEHUS, HAXOJIUTh W3MEPEHUS Mapajulesienunesa,
KyOa.

Beruncnare 00bEM KyOa, mapainienenuresa Mo 3aJaHHbIM H3MEPEHUSIM,
M0JIb30BaThCS €UHUIIAMH U3MEPEHUST 00bEMA.

Pemiate HecNOXHBIE 3a7a4yd HAa M3MEPEHHE T'E€OMETPUUECKUX BEIUYHMH B
MPAKTUYECKUX CUTYaALUSX.

K koHmy oOyuenuss B 6 kJjacce OOYyYalOMMICS TMOJIYyYUT CICAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

3HaTh U MOHMMAaTh TEPMHHBI, CBA3AHHBIE C PA3JUYHBIMU BHJIAMHU YUCET U
crnocobaMu WX 3alkCH, MEePexXoJuTh (eclid 3TO BO3MOXKHO) OT OJHOU (HOpMBI
3aIUCH YUCiIa K JPYroi.

CpaBHUBATHh U YHOPSAIOYUBATH IIEJIBIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimoniHaTh, codyeTas yCTHbIE M NHCbMEHHBbIE NPUEMBI, apudMeTHueckue
JIEUCTBUSL C HATypajJbHBIMHM W IEIBIMU YHUCIAMH, OOBIKHOBEHHBIMU W
JECATUIHBIMU JPOOSMU, TTOJIOKUTEIBHBIMU U OTPUIIATEIIHHBIMUA YUCTAMH.

BpuncnaTe 3HAYEHHs] YHWCIIOBBIX BBIPAXKEHHM, BBIIOJHATH MPUKUIKY U
OIICHKY pe3yJbTaTa BBIYUCIICHHUM, BBITIOJHATH MPEOOPa30OBaHUS YHCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETHIECKUX EHCTBUA.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM M HM300pa)kaTh 4YKCIIAa TOYKAMH Ha KOOPAMHATHOW MNpSAMOW, HAXOAUTHb
MOJIyJIb YUCJIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpAUHATAMU
3TON TOYKH.

OkpyrasTh LENble Ynciia W JECATUYHBIC NPOoOH, HAXOIWUTh MPUOIMKEHUS
YUCElL.

YucaoBbie 1 0yKBEeHHbIC BbIPAKEHUS



[Tonumats 1 ynotTpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3aMMChIO0 CTETICHU YHCIA,
HaXOJIUTh KBaJpaT U KyO 4MCIia, BBIYUCISATH 3HAUYECHUS YHMCIIOBBIX BBIPAXXKCHUH,
coAepKalIUX CTEIICHHU.

[Tonp30BaThCs MpU3HAKAMU JEIUMOCTH, PAacKIaJblBaTh HATYpajbHbIE 4YKCIia
Ha MPOCThIE MHOXKHUTEIIH.

[Tonbp3oBaThCcss MacITaboOM, COCTABIIATh MPOMOPIIUU U OTHOIIICHHUS.

Ncnonw3oBaTh OYKBBI 1711 0003HAYEHUST YUCEN MPHU 3aMUCH MATEMaTUYECKHUX
BBIpaKEHUM, COCTABIIThH OYKBEHHBIC BhIpAXKEHUSI U ()OPMYJIbI, HAXOIUTh 3HAUYCHUS
OYKBEHHBIX  BBIPAXEHUW, OCYIICCTBJISISI  HEOOXOJAMMBIE  TOJACTAHOBKU MU
npeoOpa3zoBaHusl.

HaxonuTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTRA.

Pemenne TekCTOBBIX 3a/1a4

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U ApUPMETUUECKUM CITOCOOOM.

Pemiate 3amaun, CBs3aHHBIE C OTHOIICHHWEM, MPOMOPIHOHATIBHOCTHIO
BEJIMYMH, MIPOIICHTAMU, PEIIaTh TPY OCHOBHBIC 3a]]a4u HA JPOOU U MPOIICHTHI.

Pematy 3amaum, comepkariue 3aBUCUMOCTU, CBSI3BIBAIOIINE BEIMYHMHBI:
CKOpOCTb, BpeMsH, paccTosiHue, 1ICHA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOAUTEILHOCTh, BpeMsi, 00BEM pabOThl, HCHOJB3Ys apuPMETHUCCKUEC
NEUCTBHS,  OLIEHKY, MPUKHIKY, TI0JIb30BAaTbCsl  €OUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CoctaBisaTh OYKBEHHBIE BBIPAKEHUS 10 YCIOBHUIO 3a/1a4H.

W3Bnekaty uHGOpMaNMIO, MNPEACTaBICHHYIO B TaOiuIax, Ha JWHEWHOM,
CTONOYATON WM KPYTroBOM JuarpamMmax, HHTEPIPETHPOBATH MPECTaBICHHBIC
JAHHBIE, UCIIOJIB30BATh IAHHBIC MPU PEUICHUHU 3aaY.

[IpencraBnare nHGOPMALMIO ¢ TTOMOIIBIO TAOJUII, JIUHEHHOW M CTOIO0YATOM
Iarpamm.

Harnsignas reomerpust

[IpuBoAUTh TPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpA, UMEIMUX (GopMy
M3YYCHHBIX T€OMETPUUYECKUX IUIOCKUX W TPOCTPAHCTBEHHBIX (DHUTYp, TpPUMEpPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkath ¢ TIOMOUIBIO IUPKYJNA, JUHEHKH, TpPAaHCIOPTHpa Ha
HEJIMHOBAHHOW M KJIETYAaTOM OyMare W3y4YeHHBIE IUIOCKHE TE€OMETPUUYECKHE
burypsl 1 KOHDHUTYypaIi, CAMMETPUIHBIC (DUTYPHI.

[Tonp30BaThCS ~ TEOMETPUYECKUMH  TOHATUSAMH:  PaBEHCTBO  (QUTYp,
CUMMETpHUSI, HCIOJb30BaTh TEPMHUHOJOTHIO, CBA3AHHYIO C CHUMMETPHUEH: OCb
CUMMETPHUH, LICHTP CUMMETPUHU.

HaxonuTh BeNMYMHBI YIJIOB M3MEPEHHEM C TIOMOILBIO TPAHCIOPTHUPA,
CTPOUTH YIJIbl 33JJAaHHON BEJIMUUHBI, [10Jb30BAThHCS MPU PELICHUH 337]a4 TPayCHOM



MEpPOH YIJIOB, paCIO3HABATh HA YEPTEKAaX OCTPBIU, IPSIMOM, pa3BEPHYTHIA U TYIIOH
YTIIBL.

BbraucnsaTe qMHY J1OMaHOW, TEpUMETP MHOTOYTOJIBHHKA, IOJIb30BAaThCS
eIMHULIAMU WM3MEpPEHUsl NJUHBI, BBIPAXKATh OJHHM EJAMHULBI W3MEPEHHs JIUHBI
qyepes Japyrue.

Haxoautb, ncnonb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKTY TBYMS
TOYKaMH, OT TOYKHU J0 MPSIMOH, ATUHY TyTH HA KBaJPaTHOH CETKe.

Bbraucnsate  1omans  Guryp, COCTaBICHHBIX W3 MPSIMOYTOJbHUKOB,
UCTIONB30BaTh pa3OuWeHue Ha  TPSAMOYTOJbHUKH, Ha  paBHBIE  (QUTYDHI,
JIOCTpaWBaHHWE JI0 TMPSMOYTOJbHHKA, IOJb30BATHCS OCHOBHBIMU €IWHUIIAMH
U3MEpPEeHHS TUIOMIAAH, BBIPAKATh OJHU EAMHUIIBI M3MEPEHHUs IUJIOMAJAN Yepes3
ApyrHe.

Pacno3HaBaTh Ha MOZENAX W W300paKCHUSX MHUPAMUAY, KOHYC, IWIMHID,
UCTIOJIh30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxathk Ha KJIeT4aTON Oymare mpsMOYTOJIbHBIN TTapajuIeIeIUIIe .

Beraucnsate 006EM MPAMOYTOIBHOTO Tapaluiesienumnena, Kyda, moab30BaThCs
OCHOBHBIMU €MHHIIAMU U3MEPEHUS 00BhEMA;

Pemate HecnokHBIE 3a7aud Ha HAXOXKJIECHUE TEOMETPUYCCKHX BEIMYUH B
NPaKTUYECKUX CUTYAIIHSX.



TEMATHUYECKOE IINIAHUPOBAHUE

KonuvecTBo 4acoB Cnncoxk UTOroBbIX MJIAHMPYEMbIX Cnoco0
DJIeKTPOHHBbIE pe3yJbTaTOBC yKa3aHHEM 3TANOB HX OLIEHKH
HaumeHoBanue
(undpoBbie) ¢dopmupoBanus HMTOrOBBIX
Ne n/m pa3/esIoB U TeM KonTtpoabnbl IIpakTHyeckne
Bcero o0pa3oBaTeJbHbIC IUVIAHUpYe
NMPOrpamMMbl € padoThI padoTsl
pecypcsl MBIX
pe3yJabTat
OB
YuTrats, 3aIiChIBaTh, CPAaBHUBATH Konrpons
HaTypajbHbIe YHCa; peiaraTh U Hast
00CYK1aTh CIOCOOBI YIIOPSI0YMBAHUS pabora
yucen. M300paxarh KOOpAMHATHYIO
MpsAMYH0, OTMEYATh YUCJIa TOUYKaMU Ha
KOOPJIMHATHOW MPSMOM, HAXOJIUTh
KOOpAMHATHI TOUKH. MccnenoBaTs cBOWCTBA
HaTypajbHOTO psiza, uncen 0 u 1 mpu
CIIO)KEHIH U yMHOXeHHH. Vcronp30BaTh
MIPaBUJIO OKPYTJICHHUS HATYPAIbHBIX YHCEI.
BeimonssaTh apupmernueckue AeicTBUs ¢
HaTypaJIbHBIMH YHCIAMH, BEIYUCIISTD
Hatypansabie uncna. bubnuoreka [TOK M ’ .
. 3HAYCHUS YHCIIOBBIX BBIPAXKEHUH CO
HetictBus ¢ 43 1 https://m.edsoo.ru/7f41

HaTypaJIbHbBIMU YHCIIaMH

3lce

CKOOKaMH 1 0e3 CKOOOK. 3aIiChIBaTh
MPOU3BE/ICHHE B BUJIE CTCIICHHU, YUTATh
CTEIEHH, UCTIOIb30BaTh TEPMHUHOIOTHIO
(ocHOBaHME, ITOKA3ATENh ), BEIYUCIIATH
3HAYEHUS CTETEHEW. BBIOIHATE NPUKUIKY
Y OLIEHKY 3HAYEHHUI YUCIIOBBIX BBIPAXKEHUIA,
IpeIaraTh ¥ MPUMEHSITh IPUEMBI IPOBEPKU
BbIUMCIEHU. crnonb30Bath mpu
BBIUHCIICHUSX MIEPEMECTHTENBHOE 1
COYETaTeNIbHOE CBOWCTBA CIIOKEHUS U
YMHOXEHUSI, PacCIpeIeNUTEIbHOE CBOHCTBO
YMHOXEHUS; (POpMYITMpOBATh U IPUMEHSTH
TpaBUiIa MPeoOpa30BaHMS YUCIOBBIX
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BBIPa)KCHUI1 Ha OCHOBE CBOMCTB
apudmernueckux aerctuii. McciemoBars
YHCIIOBBIE 3aKOHOMEPHOCTH, BBIJIBUTATh U
00O0CHOBBIBAaTh TUIIOTE3HI, (HOPMYIHPOBATH
00001IeHNsI 1 BHIBOIBI 110 Pe3yJabTaTaM
MPOBEAEHHOT0 UCCIIEIOBAHNSI.
dopmynupoBaTh ONpeneNeHns eUTENs 1
KpaTHOT0, Ha3bIBaTh JICIUTENN M KpaTHbIE
YHCIIa; Paclio3HaBaTh MPOCTHIE U COCTABHBIC
qucia; GopMyIIMpoBaTh U NPUMEHSTh
MpU3HAKU JeTuMOCTH Ha 2, 3, 5, 9, 10;
MPUMEHSTH AJITOPUTM Pa3JIOKEHHUs YKciIa Ha
MPOCThIE MHOKUTEIIH; HAXOAUTh OCTATKH OT
JITICHUS] M HETIOJIHOE YacCTHOE.
PacriozHaBaTh MCTHHHBIE U JIOXKHBIE
BBICKa3bIBaHHS O HATYPAJbHBIX YHCIAX,
MPUBOAUTH IPUMEPBI M KOHTPIPUMEPSI,
CTPOUTD BBICKa3bIBaHUs U OTPULIAHUS
BBICKAa3bIBAHUM O CBOMCTBAX HATYypaIbHBIX
yucen. KoHCTpynpoBaTh MaTeMaTH4IECKHE
MPEUIOKEHHUS C IOMOIIBIO CBS30K «1,
WY, KECIH. .., TO...». PelaTe TekcToBbIe
3a/1auu apu(hMETHIECKUM CIIOCOO0M,
UCIIOIb30BaTh 3aBUCHMOCTH MEXAY
BEJINYMHAMU (CKOPOCTh, BPEMS, PACCTOSIHUE;
1IeHa, KOJTMYECTBO, CTOUMOCTD U JIp.):
AQHAIM3UPOBATh U OCMBICIHBATH TEKCT
3a/a4y, nepeopMyIupoBaTh YCIOBHE,
W3BJIEKAaTh HEOOXOMMBIE JaHHbIE,
yCTaHaBIMBATh 3aBUCHMOCTH MEXIY
BEJINYNHAMH, CTPOUTD JIOTHUYECKYIO LIETIOUKY
paccyxaeHuid. MoaenupoBaTh X0/ peLIEHHS
3a/1auy C TIOMOIIBIO PUCYHKA, CXEMBI,
Tabmuel. [IpuBoauTs, pa3oupaTs,
OLICHMBATh PA3IUYHbIE PEIICHNS, 3aITUCH
pemIeHuii TeKCTOBBIX 3a1ad. Kpurnueckn




OLIEHUBATh MOTY4YEHHBIN PE3yNbTaT,
OCYILECTBIISITh CAMOKOHTPOJIb, IPOBEPSS
OTBET Ha COOTBETCTBHE YCIIOBUIO, HAXOJUTh
ommOKy. Pemare 3a1a4n ¢ MOMOIIBIO
nepedopa BCeX BO3MOXKHBIX BapUAHTOB.
3HAKOMHTBCS C UCTOPHUEH pa3BUTHUS
apuGMeTHKH

Harnsannas reomerpusi.
JIMHUY Ha TIOCKOCTH

12

bubnnoreka [JOK
https://m.edsoo.ru/7f41

3lce

PacrniozHaBaTh Ha yepTexax, pUCYHKax,
OIUCBIBATh, UCIONb3Yys TEPMUHOJIOTHIO, U
n300pakaTh C IOMOLIBIO YEPTEKHBIX
UHCTPYMEHTOB: TOUKY, IPSIMYIO0, OTPE3OK,
JIyd, yroi, JIOMaHyl, OKPYKHOCTb.
Pacnio3naBaTh, IpUBOAUTEL IPUMEPHI
00BEKTOB pealbHOTO MHpa, UMEIOIINX
(hopMy n3ydeHHBIX (PUTYp, OLIEHUBATH UX
JUHENHbIE pa3Mepsbl. Mcnonb30BaTh
JIMHEHKY U TPAHCIOPTHP KaK UHCTPYMEHTBI
JUISL TIOCTPOEHUSI U U3MEPEHUS: U3MEPSITh
JUIMHY OTpEe3Ka, BEJINUUHY yIJIa; CTPOUTH
OTPE30K 3aIaHHON JUIMHBIL, YTOJI, 3aJaHHON
BEJINYMHBI; OTKJIabIBATh LIUPKYJIEM paBHbIC
OTpPE3KHU, CTPOUTH OKPYXHOCTb 331aHHOTO
pamuyca. M300paxxaTb KOHQHUTYpaLH
TreOMETPHUYECKUX (HUTYP U3 OTPE3KOB,
OKPYHOCTEH, UX 4acTell Ha HETMHOBAHHOMN
U KJIeT4aToi Oymare; npezasaraTh,
OIMMCHIBATH M 00CYX/IATh CIIOCOOBI,
aNrOpUTMBI TTocTpoeHusl. Pacrio3HaBaTh u
n300pakaTh Ha HEJTMHOBAHHOW U KJIETYATOM
Oymare TpsIMOH, OCTPBIH, TYIIOH,
Pa3BEPHYTHIN YIJIbl; CPABHUBATD YIJIBL.
BBIUHCHSTE UTMHBI OTPE3KOB, JIOMAHBIX.
[loHUMaTh ¥ UCTIONB30BaTh MPH PELICHAN
3a/1a4 3aBUCUMOCTH MEKAY €ANHHUIIAMHA
METPHIECKON CHCTEMBI Mep; 3HAKOMHUTHCS C
HEMETPHUYECKUMH CHCTEMaMH Mep;

[IpaxTuye
cKue
paboTsI
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BBIpaKaTh JUTMHY B Pa3JINUHBIX SIUHUIIAX
n3mepenus. VcenenoBats GUrypsl n
KOH(UTypaLuy, UCTIONb3Ys HU(PPOBHIE
pecypcel

OOBIKHOBEHHBIE APOOU

48

bubnuoreka [JOK
https://m.edsoo.ru/7f41

3lce

MopenupoBats B rpaduaecKoi,
MpeaMETHON (opMe, C TIOMOIIIBIO
KOMITBIOTEPA TTOHATHS U CBOWCTBA,
CBSI3aHHBIC C OOBIKHOBCHHOH JIPOOBIO.
YuTaTh ¥ 3aITUCHIBATh, CPABHUBATH
OOBIKHOBEHHBIC JIPOOH, MpejyIarath,
00OCHOBBIBATh U 00CYXXKIATh CIIOCOOBI
yrnopsiiourBanus apooeii. M3o00paxath
OOBIKHOBEHHBIE IPOOW TOUKaMH Ha
KOOPJMHATHOM TPSMO#i; UCIIONH30BaTh
KOOp}II/IHaTHyTO pr{MyTO 1A CpaBHEHUA
npobeii. DopMyaUpoBaTh, 3aNIMCHIBATH C
MIOMOIIHI0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOM JIpOOU; MCII0JIb30BATh
OCHOBHOE CBOMCTBO JIp0oOH IJIs1 COKPAIICHHUS
Jpo0eii ¥ mpuBeNneHus Ipodu K HOBOMY
3HaMeHaTenro. [IpecTaBIsaTh CMEeIaHHYIO
JIpo0b B BUJIE HEMPABIILHOW U BBIIEISTH
LEMYIO YacTh YHCIa U3 HepaBUIbHON
JipoOu. BeIMONHATE apudpmMeTHyeckue
JIECTBUS C OOBIKHOBEHHBIMH JPOOSMHU;
MPUMEHSTH CBOMCTBa apr(METHIECKHX
JIEUCTBUH 7151 pallMOHATIM3 AN
BBIYMCIICHUN. BBINOTHATE IPUKUIKY U
OLIEHKY pe3yibTaTa BEIUHCICHUI,
MpeasIaraTe 1 MPUMEHSITH IPUEMBI TIPOBEPKU
BbIuMcaeHuil. [IpoBoauTh HccnenoBaHus
CBOWCTB IpO0OEH, ONMPasCh HA YHCIOBBIC
SKCIEPUMEHTHI (B TOM YHCIIE C TOMOIIHIO
KoMITbIoTepa). Pacrio3sHaBaTh NCTHHHEIE U
JIOKHBIE BRICKa3BIBAHMUS O APOOSIX,
TIPUBOIIUTH TIPHIMEPHI 1 KOHTPIIPUMEPHI,

Kontpomnsa
ast pabota
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CTPOWTH BBICKA3BIBAHUS U OTPUIAHUS
BEICKa3bIBaHU. PemiaTh TEKCTOBEIC 3a/1aUH,
cozieprKaliie ApoOHbIe TaHHBIE, U 331241 Ha
HaX0XKJICHNE YaCTH 1eJI0T0 U IIEeJI0ro MO ero
YaCTH; BBISIBIIATH X CXOJICTBA M PA3JIHYMS.
MopnenupoBath X0J] peleHus 3a/1a4u C
TIOMOIIBIO PUCYHKA, CXEMBI, TAOJIUIIHI.
[IpuBOIUTH, pa3dupaTh, OLICHUBATH
pa3IMYHbIC PEIICHHS, 3aITUCH PEIICHUI
TEKCTOBBIX 3a7au. KpuTuyecku oleHUBaTh
MOJYYCHHBINA PE3YIIbTAT, OCYIIECTBIATh
CaMOKOHTPOJIb, TIPOBEPsIs OTBET Ha
COOTBETCTBHE YCIIOBHIO, HAXOJIUTh OLINOKH.
3HAaKOMHTHCS C UCTOPHEH pa3BUTHUS
apu(MeTHKH

Harnsannas reomerpusi.
MHOroyrojasHUKU

10

bubnuoreka [TOK
https://m.edsoo.ru/7f41

3lce

OHI/ICI)IBaTI), HCIIOJIBb3Yysl TEPMUHOJIOTUIO,
n300pakaTh C MOMOLIBIO YEPTEKHBIX
UHCTPYMEHTOB U OT PYKH, MOJEIUPOBATh U3
Oymaru MHOrOyroibHUKH. IIpuBOANTE
MpUMeEpbI 00BEKTOB PEATILHOIO MUPA,
UMeIonMX (opMy MHOTOYTOJIBHHKA,
IPsIMOYTOJIbHYKA, KBapaTa, TPEYrolbHUKa,
OLICHMBATbh WX JINHEHHbIE Pa3MEpBI.
BbIuncisTh: IepuUMeETp TpeyroabHUKa,
IPSIMOYT OJIbHUKA, MHOTOYT OJIbHHUKA;
IUIOMIAIb IPSIMOYTOJIbHUKA, KBaJpaTa.
N306paxxaTs OCTPOYTOIBHEIE,
MPSIMOYTOJIBHBIE U TYIIOYT OJIbHbIC
TpeyronbHUKH. CTPOUTH Ha HETMHOBAHHOM
U KJIeT9aTol Oymare KBaapaT U
MPSMOYTOJIHUK € 33JaHHBIMH JUTMHAMHA
cTopoH. MccnenoBaTh CBOMCTBa
MPSMOYTOJIbHUKA, KBAApaTa MyTEM
9KCIIEPUMEHTa, HaOMIOCHUS, U3MEPEHHS,
MOJZIETTMPOBAHNS; CPABHUBATH CBOWCTBA
KBaj[paTa 1 MpsIMOYTOJIbHUKA.

IIpakTuuec
Kasi pabota
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KonctpynpoBaTs MaTemMaTHyeckue
MPEIJIOAKEHHS C IOMOIIBIO CBA30K
«HEKOTOPBIi», «T000i». PacriosHaBaTh
WCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS O
MHOTOYTOJIbHUKAX, TIPUBOIUT TIPUMEPHI U
KOHTpHpumepsl. McciaenoBats 3aBUCMMOCTh
IUTOIIAAN KBaJpaTa OT JUIMHBI €r0 CTOPOHBI.
Hcnonp30BaTh CBOMCTBA KBaIpaTHOM CeTKU
JUIs TIoCTpoeHus (uryp; pazousarb
NPSIMOYTOJILHUK Ha KBaJlpaThl,
TPEYyroJIbHUKH; COCTABIIATh (PUTYPBI 13
KBaJ[paToB U MPSIMOYTOJILHUKOB ¥ HAXOJUTh
UX TUIOIIaAb, pa30ouBaTh GUrypsl Ha
NPSMOYTOJILHUKH Y KBaJIPaThl U HAXOIUTh
UX IIomaab. BelpaxkaTs BeTUUUHY
IUTOMIA/I B PA3IMUHBIX SIUHUIIAX
U3MEPEHUS] METPUUECKOI CHCTEMBI Mep,
MOHUMATh U MCIHOJIb30BATh 3aBUCUMOCTH
MEKAY METPUUYECKUMU €AMHULIAMU
W3MEPEHUs IUIOLIA 1. 3HAKOMHUTHCS C
MpUMEpaMHy IPUMEHEHHUS IIIOMAIN 1
HepUMeTpa B MIPAaKTHUECKUX CUTYaIHsAX.
PewaTe 3agaun U3 peasbHON XKU3HU,
IpeIarath 1 00CyX1aTh pa3InuHbIC
CIOCOOBI perIeHus 3a1a4

Hecaruansie 1podu

38

bubnuoreka [TOK
https://m.edsoo.ru/7f41

3lce

[IpencraBisaTe gecATHUHYIO OpoOb B BUAE
OOBIKHOBCHHOM, UNTATh M 3aIIMCHIBATD,
CPaBHUBATh IECATUIHBIC APOOH,
mpeaiarate, 00OCHOBBIBATh M 00CY)KIATh
CIIOCOOBI YITOPSAOYHBAHUS TECITHIHBIX
npobeit. M300pakaTs IecSTHIHbBIC qpo0H
TOYKAMH Ha KOOPAUHATHOMN IPAMOIL.
BEISBIATE CXONICTBA M PA3TUIXS TIPABIIT
apu(MeTHIECKIX TeHCTBHIA C
HATYpaJIbHBIMH YHCIAMH U TECITHIHBIMA
Ipo0sMU, OOBSACHATH UX. BBHITOTHATE

Kontpomisu
ast pabora
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apudMeTHIeCKre TEHCTBUS C JCCATUIHBIMHA
JPOOSMU; BBIITOTHATH TIPUKUAKY U OIICHKY
pe3ynbTarta BhluuciaeHui. [IpuMensTs
CBOWCTBa apU(METUICCKUX NCHCTBUH IS
palnuoHanu3aluu Beraucienuil. [lpumeHsTh
MIPABHJIO OKPYTJICHHS JECATUYHBIX IPOOCH.
[IpoBoauTk Hcce0BaHMUS CBOWCTB
JICCATUYHBIX APOOCH, OMTUPAsCh Ha
YHUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE C
MOMOIIHIO0 KOMITEIOTEPA), BHIJIBUTATh
THITOTE3bI M TIPUBOUTH X 000CHOBAHUSI.
Pacrio3HaBaTh UCTUHHBIE U JIOKHBIE
BBICKa3bIBaHU O IPOOSX, MPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKa3bIBaHHUS U OTPUILIAHUS
BBICKa3bIBaHWH. PelaTh TEKCTOBBIE 3a/1a4H,
cojieprKaiiie ApoOHbIE TaHHBIE, U Ha
HaXOXKICHHE YaCTH LEJIOT0 U IIeTI0T0 110 ero
YaCTH; BBIBIISTH UX CXOJCTBA U PA3INUHAL.
MozenupoBaTh X0 PELICHUS 3aauH C
MOMOILBIO PUCYHKA, CXEMBbI, TAOJIUIIBI.
[IpuBonuTh, pazdbupartp, OLEHUBATH
pa3IIYHbIe pelIeH s, 3aIICH PEIIeHUi
TEKCTOBBIX 3a/1a4. OnepupoBaTh JPOOHBIMHU
YHUCIIAMH B PeabHbBIX )KU3HEHHBIX
curyarusax. Kputnuecku onieHUBaTh
MOTYYEHHBIA PE3YIbTaT, OCYIIECTBISTH
CaMOKOHTPOIIb, TIPOBEPSIS OTBET Ha
COOTBETCTBHE YCIOBHIO, HAXOIHUTH OIIHOKH.
3HAKOMUTHCS C UCTOPHEH pa3BUTHS
apudMeTuKn

Harnsannas reomerpusi.
Tena u puryps! B
MIPOCTPAHCTBE

bubnnoreka [TOK
https://m.edsoo.ru/7f41

3lce

Pacrio3naBaTh Ha YepTexax, pUCyHKax, B
OKPY’KaIOIIEM MHpPE TPSMOYT OJIbHBIN
Tapauiesnenumnes, Kyd, MHOTOrpaHHHKH,
OIUCBIBATH, UCHONB3Ysl TEPMHHOJIOTHUIO,

[IpakTuuec
Kas pabora
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OIIEHUBATh JIMHEHHbBIE pa3mepbl. [IpuBoaUTH
MPUMEPBI 00BEKTOB PEATBHOI0 MUDA,
UMeroIuX (hOpMy MHOTOTPpaHHHUKA,
MPSAMOYTOJILHOTO Mapasieienuresa, Kyoa.
N300pakaTh KyO Ha KJIETUATON Oymare.
HccnenoBathk cBOWCTBA Ky0a,
MPSAMOYTOJIHOTO Mapaiieseuneaa,
MHOTOIPaHHUKOB, UCIIONb3YSI MOJIEITH.
Pacrio3HaBaTh 1 M300paxath pa3BEPTKU
KyOa 1 mapasutenenurneaa. MoaeaupoBaTh
Ky0 ¥ mapasutenenume,] u3 OyMard u mpounx
MaTepHalioB, OOBSICHATD CIIOCO0
MOJCIIUPOBAHUA. HaXO}II/ITb HN3MEPECHUA,
BBIUKCIIATH IJIOIIA b IIOBEPXHOCTH; 00BEM
Ky0a, MPSIMOYTOJIBHOTO MapaslIeeTHUIIe/a;
UCCIe0BaTh 3aBUCUMOCTh 00bEMa Kyba oT
JUIMHBI ero pedpa, BbIIBUraTh U
o0ocHOBBIBaTh runoTe3y. Habmoaats u
MPOBOJIUTH aHAJIOTUH MEXKAY MOHITUIMHU
Ionaau u o0béMa, nepuMerpa 1 Iiomaiu
MOBEPXHOCTH. Pacrio3HaBaTh UCTHHHbBIE U
JIOKHBIE BBICKA3bIBAHUSI O MHOTOTPAaHHUKAX,
MPUBOAUTH MIPUMEPHI M KOHTPIPUMEPBI,
CTPOUTD BBICKA3bIBAHHS U OTPUIIAHUS
BBICKa3bIBaHUM. Pemiate 3amaun u3
peanbHOM KU3HHU.

[ToBTOpEHUE U
00001IEHE

10

bubnuoreka [TOK
https://m.edsoo.ru/7f41

3lce

BoruncnaTe 3Hau€HUs BBIPpaXKEHUH,
COJIepKAIINX HATypabHBIC YHCIIA,
OOBIKHOBEHHBIE U AECATHIHBIC IPOOH,
BEITIONTHSATH ITPeoOpa30oBaHuUs YHCET.
Bribupats ciocob cpaBHEHUS YMCe,
BBIYMCIIEHU, TPUMEHSTH CBOICTBA
apudMeTHIecKux TeHCTBUN IS
paIoHAaI3aIMN BEIYUCTICHAH.
OCymecTBISATh CAMOKOHTPOIIb
BEITIONTHSAEMBIX JICHCTBUI U CAMOIPOBEPKY

KonTponbu
ast pabora
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pe3yiibTaTa BeIYMCIeHUH. Pemats 3amaun u3
pearbHON KU3HH, TIPUMEHSTh
MaTeMaTUYeCKHe 3HAHUS JUIsl PeIeHUs
3a/1a4 U3 APYruX y4eOHBIX MTPEAMETOB.
PemaTe 3aa4un pa3HBIMU CIIOCO0aMH,
CpaBHHBATh - CIIOCOOBI PELICHUs 3a]1a4H,
BBIOMpATh pallMOHAIBHBIA CII0CO0

OBIIEE KOJIMYECTBO YACOB
10 ITPOTPAMME
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6 KIIACC

Konu4yecTBo 4acoB Crnncoxk UTOroBbIX MJIAHMPYEMbIX Cmnoco0
DJIeKTPOHHBbIE
HaumenoBanue pe3yJbTaTOBC yKa3aHHEM 3TANOB HX OLICHKH
Ne (uudposbie)
pa3aesioB 1 TeM KO]—ITp()J'[},H HpaKanecx (l)OpMI/IpOBaHI/ISI HUTOrOBbIX
n/n Bcero o0pa3oBaTejibHbIE
NpOrpaMMel bIe PaboThI He padoThbl IVIAHUPYEMBI
pecypcsl
X
pe3yJbTaToB
BeimonssaTh apupmernueckue aeicTBus Kontponbnas
C MHOTO3HaYHBIMHU HaTypaJbHBIMU pabora
YHCIaMM, HAXOJUTh 3HAYEHHUS YUCIIOBBIX
BBIPAXCHUH cO CKOOKaMU U 63 CKOOOK;
BBIYUCIISITh 3HAYCHUA Bblpa)KeHHﬁ,
COZIepKaluX CTeTeHHU. BpInonHATh
TMPUKUIKY U OLEHKY 3HAYEHUH YUCIIOBBIX
BBIPAKEHUH, IPUMEHSATH IIPUEMBI
MIPOBEPKH pe3ynbTaTa. Vcrnons3oBaTh
MIPY BBIYUCIICHUSAX MTEPEMECTUTEIIBHOE U
COYETaTEeNIbHOE CBOMCTBA CIOKEHUS
YMHOJXEHUSI, pacrpeenuTeIbHoe
CBOWCTBO YMHOXKCHHS OTHOCHUTEIEHO
Bbubnuoreka [IOK CIIOXEHUSI, CBOMCTBA apU(PMETHICCKUX
Harypanbhbie uncna 30 1

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

nencTBuil. MccnenoBaTh YHCIOBBIE
3aKOHOMEPHOCTH, IIPOBOIUTH YUCIIOBEIE
SKCIIEpUMEHTHI, BEIIBUTaTh U
000CHOBBIBATH THITOTE3HL.
DopMyIHPOBATh ONPEACICHUS TETHTEIIS
M KPaTHOTO, HANOOJIBIIIETO O0IIEro
JICJUTEIIS ¥ HAUMEHBIIIETO 00IIero
KpPaTHOTO, TIPOCTOT'0 ¥ COCTABHOTO
YHCET, HCIIONIH30BATh 3TH TOHATHS IPH
pemernn 3a1a4. [[puMeHsITh anropuTMBI
BBIYMCIIEHHS HaNOOJIBIErO OOIIETO
JIEJUTEIIS ¥ HAUMEHBIIIETO 00IIEero
KpPaTHOTO JIBYX YUCEJ, aJITOPUTM
pa3noKEeHUs Yuciia Ha TIPOCTHIC
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MHOXXUTENH. VccienoBars yciaoBus
nemuMocTH Ha 4 u 6. McciemoBats,
00cyxnath, (HOpMYIHPOBATH U
00OCHOBBIBAaTh BBIBOJ] O YETHOCTH
CYMMBI, TPOU3BEACHHS: ABYX YETHBIX
YHCel, IBYX HEUETHBIX YHCIIE, YETHOTO U
HeuérHoro yncen. MccnenoBars
CBOICTBA JIETUMOCTH CyMMBI 1
npou3sBeneHus uncen. [IpuBoanTs
MPUMEPHI YHCell C 33 JaHHBIMH
CBOICTBaMH, pacliO3HaBaTh BEPHBIE U
HEBEPHBIE YTBEPKACHHS O CBONCTBAX
YHCeJ, OIPOBEPTaTh HEBEPHBIC
YTBEPXKJICHUS C TIOMOILBIO
KOHTprpuMepoB. KoHcTpynpoBath
MaTeMaTH4eCKHe TIPEUIOKEHNUS C
HOMOLUIBIO CBSA30K «I, KHIIN», ECIH. . .,
TO...». PemaTe TekcToBBIE 32124,
BKJIIOYAIOIIHE TIOHATHS IEITUMOCTH,
apu(pMETHUECKUM CIIOCOOOM,
HCIIOJIB30BaTh epebop BCeX BOSMOKHBIX
BapUaHTOB. MoOIENIUpOBaTh XOA
PEIIeHHS 3aJa4H C TIOMOILBIO PUCYHKA,
cxeMsl, Tabnupl. [IpuBoaunTs,
pa30bupaTh, OLIEHUBATE PA3IMYHBIC
pEIIeHNS, 3aIIUCH PELIeHHI TeKCTOBBIX
3aga4. Kpuriueckn oleHUBaTh
TIONTy4EHHBIN pe3ybTaT, HAXOINUTD
OIIMOKH, OCYILECTBIATH CAMOKOHTPOJIb,
NPOBEPSIA OTBET HA COOTBETCTBHE
YCIIOBUIO

Harnsannas reomerpusi.
[IpsiMble Ha MIOCKOCTH

bubnnoreka [TOK
https://m.edsoo.ru/7f414736

PacriozHaBaTh Ha YepTexax, pUCyHKax
CITydad B3aUMHOT'O PaCIIONIOKEHHST IBYX
pAMEIX. M300pakaTh ¢ MOMOIIHIO
4epTEKHBIX HHCTPYMEHTOB Ha
HETMHOBAaHHOM U KIIET4aTol Oymare 1aBe
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TIepECeKArOIIUECS TIPSIMEIC, TTBE
MapaJuIebHBIC PSMBIC, CTPOUTh
MPSMYO, TIEPIICHTUKYISAPHYIO TaHHOH.
[TpuBOIUTH MIPUMEPHI TAPAIICTLHOCTH U
MIEPIICHIUKYISIPHOCTH TIPSAMBIX B
npocTtpancTBe. Pacno3HaBath B
MHOTOYT'OJIbHUKAX TIEPIICHANKYIISIPHBIC 1
napajuiebHbIe CTOPOHBI. V300paxkaTh
MHOTOYTOJIbHHUKH C TIApaJJICITbHBIMH,
MEPIICHIUKYISIPHBIMA CTOPOHAMHU.
HaxomuTh paccTOsIHUE MEXKIY IBYMS
TOYKAMHU, OT TOYKH JIO MPSIMOM, JITUHY
MYTH Ha KBaJIPaTHOM CETKE, B TOM YHCIIE
UCTIONB3Ys U(PPOBBIE PECYPCHI

Hpobu

32

bubnuoreka [TOK
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CpaBHUBATh ¥ yHOPAI04MBATh APOOH,
BBIOMPATH CIIOCOO CpaBHEHHMSI IPOOEH.
IIpencraBisaTe gecATHUHBIE APOOH B
BHZIe OOBIKHOBEHHBIX ApoOeH 1
OOBIKHOBEHHBIC B BHJIE JIECSATUUHBIX,
HCTIOJIb30BaTh SKBUBAJICHTHBIE
MPEACTaBICHUS APOOHBIX YHCEI TIPU UX
CpaBHEHHH, IIPU BBIYHCICHUSIX.
Hcronb30BaTh JEeCSTUYHBIE IPOOU TPH
npeoOpa3oBaHUU BEJIMYHH B
METPHUUYECKON cucTeMe Mep. BEINONHAT
apupMeTuuecKue IeHCTBHS C
OOBIKHOBEHHBIMH U IECITHIHBIMHU
Ipo0sMu. Berauciars 3HaueHus
BBIPAXKEHUH, COAEPKALLIUX
OOBIKHOBEHHBIE U AECATHYHBIC IPOOH,
BEITIONTHSATH ITPeoOpa3oBaHus APOOEH,
BEIOMPATH CIIOCO0, IPUMEHATH CBOHCTBA
apuMeTHIecKuX TeHCTBUN IS
paIFoHAaI3aIMH BEIYUCTICHA.
CocCTaBsATh OTHOMICHUS U TIPOITOPIIHH,
HaXOAWUTH OTHOLICHHE BETUYNH, ACTUTH

KontponbHas
pabora

[IpakTuuecka
s paboTa
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BEJIMYMHY B TAHHOM OTHOIIICHWH.
Haxonuth 3KcriepruMEeHTaTbHBIM TYTEM
OTHOIIICHUE JTHHBI OKPY)KHOCTH K €€
muamerpy. MHTepnpeTHpoBaTs MacimTad
KaK OTHOIIICHHE BEJIMYHH, HAXOIUTh
MacTad riaHa, KapThl H BEIYUCIIATh
PaCCTOSIHUS, HCIIOB3Ys MacITao.
OOBSCHSTH, YTO TAKOE MPOIICHT,
YIOTPeOISATh 000POTHI PEUHU CO CIIOBOM
«TPOIEHT». BhIpaxaTh MPOIEHTH B
Jpo0sX U APOOH B MPOICHTAX,
OTHOIIICHUE JIBYX BEJIMYHH B MPOIICHTAX.
Beauciaste IMPONIEHT OT YKCjia U YUCJIO
1o ero npoueHty. OKpyrisTh Ipodu u
IMPONEHTHI, HAXOANUTH HpI/IGHI/I)KeHI/IH
yycen. PemaTe 3a1aun Ha 4acTH,
MIPOLICHTHI, IIPOIIOPIINH, Ha HAXOXKICHHE
Jipo0Ou (TPOLIEHTA) OT BEIUYHHBI U
BEJIMYHHEI 110 €€ Ipobu (TIPOLIEHTY),
JipoOu (TPOLIEHTA), KOTOPBIN COCTABIISET
OllHa Benu4uHa ot Apyroil. [IpuBonuts,
pa3bupaTh, OLICHUBATE Pa3INYHbIC
pelIeHNs, 3alUCH PEIIEHUH TEeKCTOBBIX
3anau. V3enekats nndopmanuro u3
TaOJIMI] M AUArPaMM, UHTEPIIPETUPOBATh
TaOJIMYHbIC TAaHHBIE, ONPEIENSITh
HauOOoJbIIIee M HAMMEHBIIIEE U3
MIPEACTABICHHBIX TaHHBIX

Harnsannas reomerpusi.
Cummerpust

bubnnoreka [TOK
https://m.edsoo.ru/7f414736

PacnioznaBathk Ha yepTexkax u
n300paKeHUSX, N300pakaTh OT PYKH,
CTPOUTH C MTOMOIIBI0O HHCTPYMEHTOB
¢durypy (0oTpe3ok, JoMaHyIo,
TPEyroJIbHUK, MPSMOYTOJIbHHK,
OKPYKHOCTb), CHMMETPHUYHYIO TaHHON
OTHOCHTEIIFHO TPSIMOH, TOUKH.
Haxonute npumMepsr cHMMETpHN B

[IpakTuuecka
s pabora
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OKpyKaromieM Mupe. MozennpoBats 13
Oymaru 1Be GUTypbl, CAMMETPUIHBIC
OTHOCHTEIILHO TIPSIMOIA; KOHCTPYHUPOBAThH
TeOMETPUYECKHE KOHPUTYPaIH,
UCIIOJIb3Ys CBOMCTBO CHMMETPHH, B TOM
YHCIIe C IOMOIIBIO IIM(POBBIX PECYPCOB.
HccnenoBatk CBOMCTBA N3ydEHHBIX
(uryp, cBsI3aHHBIE C CHMMETpPHUEH,
UCIIONB3Ys SKCIIEPUMEHT, HAaOII0/ICHHE,
MojenupoBanre. OOOCHOBHIBATH,
OIPOBEPraTh C MOMOIIBIO
KOHTPIPUMEPOB YTBEPKACHHS O
CUMMETpHHU GUTYD

Beipaxkenust ¢ OykBamu

bubnuoreka [TOK
https://m.edsoo.ru/7f414736

Hcnionb3oBaTh OYKBBI st 0003HAYECHUS
YHCCII, P 3alMMCU MaTEMATHUCCKUX
YTBEpPXKIICHNH, COCTABIIATh OyKBEHHbIE
BBIPa)KEHUSI 110 YCIIOBUIO 3a1a4H.
HccenenoBath HECITOXKHBIE YHCIIOBBIC
3aKOHOMEPHOCTH, UCIIONB30BaTh OYKBEI
JUIS MIX 3anucu. Berunensars uncnosoe
3Ha4yeHHe OYKBEHHOTO BBIPA)KEHUS TIPU
3a/IaHHBIX 3HAYCHUSIX OYKB. 3aliCHIBATh
(hopMyITBL: TIEpUMETpa U IUIOIAAN
MPSIMOYTOJIbHUKA, KBaApaTa; JIIUHBI
OKPY’KHOCTH, TUIOIIAN KPYyra;
BBINOJTHATD BBIUKMCIIEHHS 110 3TUM
thopmymnam. CocTaBisTh (HOPMYIIBL,
BBIPaKArOIIHE 3aBUCUMOCTH MEXIY
BEJINYNHAMU: CKOPOCTb, BpPEMs,
paccTosiHne; 11eHa, KOIUIeCTBO,
CTOMMOCTb; TPOU3BOTUTEIBHOCTD,
BpeMsi, 006EM PaOOTHI; BHIITOTHSTH
BBIUHCIICHHS TI0 3THM (OpMyIaM.
Haxoauts HeM3BECTHBIM KOMIIOHEHT
apudMeTHIecKoro AeHCTBHS
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Harnsannas reomerpusi.
@urypsl Ha IJIOCKOCTH

14

bubnuoreka [JOK
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N3zo0paxaTs Ha HETMHOBAaHHOW U
KJIETYATOH Oymare ¢ HCTIOJIb30BaHUEM
YepTEKHBIX HHCTPYMEHTOB
YeTBIPEXYTOJILHUKY C 33aHHBIMH
CBOICTBaMHU: C MapajuIebHBIMHU,
MePIEeHINKYISIPHBIMU, paBHBIMU
CTOpOHAMH, TIPSIMBIMU YTJIAMH U JIp.,
paBHOOEPEHHBIN TPEYTOJIbHUK.
[pennarate U 00CYXIaTh CIIOCOOBI,
aNropuTMBI ocTpoenusi. Mcenenoars,
UCIIONB3Ys SKCIIEPHMEHT, HaOII0/IeHHE,
MOJIETMPOBaHHUE, CBOMCTBA
NpsSIMOYTOJIbHUKA, KBaJIpaTa, pa30ouBaTh
Ha TpeyroibHUKU. OOOCHOBBIBATS,
OIPOBEPraTh C MOMOLIBIO
KOHTPIPUMEPOB YTBEPKACHHS O
HpsIMOYTOJIbHUKE, KBaJparte,
pacro3HaBaTb BEpHbBIC U HEBEPHBIC
yTBepxJIeHUs. VI3MepsTh U CTPOUTH C
MOMOILBIO TPAHCIIOPTHPA YIJIBI, B TOM
YHCIIe B MHOTOYTOJIbHUKE, CPABHUBATh
YTJIBL; PACHO3HABATh OCTPBIE, IPSIMBIC,
TyIbIE, pa3BEPHYTHIC YIIIbI.
PacnioznaBats, m3o0paxxaTh

OCTPOYT OJIbHBIN, IPSMOYTOJIBHBIH,
TYIIOYT OJIbHBIN, PaBHOOEIPEHHBIH,
PaBHOCTOPOHHHUH TPEYTOJIbHUKH.
Bbrumciste mepuMeTp MHOTOYTOIbHHUKA,
IUTOIIA]Jb MHOTOYT OJIbHUKA pa30HeHreM
Ha NPSAMOYTOJIbHUKH, Ha PaBHBIC
(urypsl, NCTIONB30BATh METPHUECKUE
€IMHMIIBI I3MEPEHUS JTHHBI U TTOIIA M.
Hcnonp3oBath mpruOIImKEHHOE
W3MEpeHNe UTHH U TUTONIa e Ha
KJIeT4aToi Oymare, mpuOImKEHHOE
M3MEpEeHNEe TTUHBI OKPYKHOCTH,

Kontponbnas
pabora

IIpakTHyecka
s paboTa
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IUIOIAI Kpyra

TlonoxxurenbpHbIE U
OTPHIIATEIILHBIC YHCIIA

40

bubnroreka [JOK
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IIpuBOIUTE IPUMEPHI UCTIOTB30BAHUS B
peaNbHOM KU3HU MOJIOKUTENbHBIX U
OTpHIIATENBHBIX Yucen. M300paxaTh
LIEJIbIE YKCIIa, TTOJIOKUTEIIbHBIC U
OTpHIlaTelbHbIE YUCIIa TOYKaMU Ha
YHUCIIOBOM MPSMOIA, HUCIIONB30BaTh
YHUCIIOBYIO MPSIMYIO JIJIsl CPaBHEHUS
yucen. [I[puMeHsTs paBuiia CpaBHEHUS,
YHOPSA0OYMBATH 1IENIbI€ YUCIA; HAXOIUTh
MoIynb uncia. PopMynupoBaTh
MpaBUJIa BEIYUCICHUS C
MOJIOKUTEIHHBIMU Y OTPHUIIATEIHHBIMU
YUCJIaMH, HAXOIUTh 3HAYCHUS YHUCIOBBIX
BBIPKEHUH, COepPIKAIINX IEHCTBUS C
MOJIOKUTEIHHBIMU U OTPUIIATEIHHBIMU
yuciaaMu. [IpuMeHsTs cBOMCTBA
CIIOKEHUSI U YMHOXCHHUS JUIS
npeoOpa3oBaHus CYMM U IPOU3BEICHHI

Konrtponbnas
pabora

IIpencraBnenue
JAHHBIX

bubnuoreka [TOK
https://m.edsoo.ru/7f414736

OOBACHATH ¥ WIUTIOCTPUPOBATH ITOHATHE
HPSIMOYTOJILHOM CUCTEMBI KOOPJIUHAT Ha
IUIOCKOCTH, HCIIONb30BaTh
TEpPMHUHOJIOTHIO; CTPOUTH Ha
KOOPAMHATHON TJIOCKOCTH TOUKHU U
(Gurypsl 1o 3aaHHBIM KOOpJIMHATAM,
HaXOJWUTh KOOPJMHATHI ToYeK. YuTaTh
cTonOYaTheie ¥ KPYroBble AUarpaMMbl;
MHTEPIPETUPOBATh NAHHBIC; CTPOUTH
cronbuartele nuarpammel. Mcronb3oBats
nH(popManuio, MPeACTaBICHHYIO B
TabnuIax, Ha JUarpaMMax Ut pereHns
TEKCTOBBIX 3a/1a4 M 3a71a4 U3 peabHON
KU3HA

[IpakTuuecka
s paboTa

Harnsannas reomerpusi.
@urypsl B

bubnnoreka [TOK
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Pacrio3naBaTh Ha yepTexKax, pUCyHKax,
OITMCHIBAThH MIUPAMULY, IPU3MY,

[IpakTuuecka
st pabora
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IIPOCTPAHCTBE

IWJIMHAP, KOHYC, Iap, n300paxaTth UX
OT PYKH, MOJICITUPOBATH U3 Oymarw,
TUIACTWIINHA, TIPOBOJIOKH U JIp.
[TpuBoanTH IPUMEPHI OOBEKTOB
OKpY’KaIOIIEro MUpa, IMEIOLIHUX (popMbI
Ha3BaHHBIX Tel. Vcmonbp30BaTh
TEpPMHHOJIOTHIO: BEPILIHA, peOpo, TPaHb,
OCHOBaHHe, BBICOTA, PAJUYC U JUAMETD,
pa3BépTka. M3yuars, ncnonb3ys
OKCTIEPUMEHT, HaOII0IeHIEe, H3MEPEHHE,
MOJIEIIUPOBAHHUE, B TOM YHCIIE
KOMITBIOTEPHOE, H OIIChIBATh CBOWCTBA
Ha3BaHHBIX TCJI, BBIABJIATH CXOACTBA U
pasInyus: MEKIY IMpaMUION U
MIPU3MOIL; MEeXIY HUIHHAPOM, KOHYCOM
u mapoM. PacriosnaBate pa3BépTkU
napaJulenenumesa, Kyoa, npu3msl,
MMpaMUIbl, KOHYCa, IHMHAPA;
KOHCTPYUPOBATH JIaHHBIEC TEJla U3
pa3BEPTOK, CO3aBATH UX MOJCIH.
Co3naBaTh MOJIENIU IPOCTPAHCTBEHHBIX
¢uryp (13 Oymaru, mpoBOJIOKH,
IUIacTWINHA U 1p.) M3mepsTs Ha
MOJIENSIX: UTUHBI pEOGep
MHOTOI'paHHUKOB, AUaMETp IIapa.
BeiBonuth hopmyny oobéEmMa
MPSIMOYTOJIFHOTO Napaiyieseunea.
Boraucnsars o popmynaM: 006EM
MPSIMOYTOJIFHOTO NTapaiieseuneaa,
Ky0a; HCTIONB30BaTh €ANHHIIBI
n3MepeHus 00bEMa; BEIYUCISATH 00bEMBI
Tel, COCTaBIEHHBIX U3 KyOOB,
MapaJuIeNenuIeIoB; PeniaTh 3aJa9H ¢
peabHBIMHU JTAaHHBIMHU

10

IToBTOpEHUE,
000011cHHE,

20

bubnnoreka [TOK
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Breruncnare 3Hau€HUs BBIPAXKEHUH,
COJZIEpKalluX HAaTypalbHbIE, LIETbIE,

KonTponbhas
pabora
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CUCTEMaTu3alusa

MOJIOXKUTENBHBIE U OTpULIATENbHbBIE
YucIa, OOBIKHOBEHHBIE M JICCATHUHbIE
JIpOoOH, BBITIONHATH MPEOOPA30BAHMUS
Yrceln U BhIpakeHni. Beioupats criocoo
CpPaBHEHMS YHUCEIl, BHIYUCICHUH,
MPUMEHSTH CBOWCTBA apU(PMETUICCKUX
JIEHCTBU 7151 palluOHATU3AINN
BBIUMCIIEHHH. Pemate 3amaun u3
peanbHOM KU3HH, IPUMEHSTh
MaTeMaTH4eCKHUe 3HAHUS JTsl PEIIeHHs
3aj1a4 U3 APYyrux npeaMeros. Pemats
3a/1a4¥l Pa3HBIMH CIIOCO0aMH,
CpaBHHBATh, BEIOMPATH CLIOCOOBI
pemerns 3anaun. OcyIiecTBIsITh
CaMOKOHTPOJIb BBITMOJIHSIEMBIX JIEHCTBUI
U CaMOINPOBEPKY pe3ysbTaTa
BBIUYMCIICHU I

OBUIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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