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y4eOHoro kypca «MareMaTuka»

JU1s1 oOyuarommxcs 5-6 KiiaccoB



MNOACHUTEJIBHASA 3AIIMCKA

[IpropuTeTHBIMU HEIIMHU 00yUYeHUsS MaTeMaTUKE B 5—6 Kiaccax SBIISIFOTCS:

e TMPOJOKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHSATUHN
(uucno, BenuuMHA, TeoMeTpuyeckas (urypa), 00ECHeUMBAIOLIUX
MPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MAaTEMaTHYECKOro 0Opa3oBaHUs
oOyyarommxcs;

e pa3BUTHE WHTEIJIEKTY AJIbHBIX U TBOPYECKUX CrocoOHOCTeM
oOyyJaronuxcsi, MO3HABaTEJIbHOM  AKTHUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUM, HHTEPECA K U3YUECHHIO MaTEMATUKH;

e IOJIBEJIEHUE 00YyYarOIIMXCs Ha JOCTYITHOM Uil HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOIIETO MUPA;

e (QopmupoBanue  (QyHKIHMOHATBHOM  MaTEMaTUYECKOM  TI'PAMOTHOCTH:
YMEHUS pacro3HaBaTh MaTeMaTHUYECKUE OOBEKTHI B pEaJIbHBIX KU3HEHHBIX
CUTYyallMsIX, NMPUMEHSTh OCBOCHHBIE YMEHHs AJI1 PEIIEHUs NPaKTHKO-
OpPUEHTHUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH MMOJIYUYEHHBIE PE3YyJIbTaThl U
OLICHMBATh UX HA COOTBETCTBUE IIPAKTUYECKON CUTYALMH.

OCHOBHBIE JIMHUH COAEpKaHUS Kypca MaTreMaTUKH B 5—-6 Kkiaccax —
apumeTnyeckass M TeOMEeTpUYecKas, KOTOpbIE pa3BHBAIOTCA MapalIeNIbHO,
KaXK7ast B COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OJHAKO, HE HE3aBUCHUMO OJ[HA OT
JIpyTrOi, a B TECHOM KOHTAaKT€ M B3aUMOJCHUCTBHM. TakKe B Kypce MATEMaTUKH
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMHU ajareOpbl U OMUCATENbHOW CTATUCTUKH.

N3yuyenue apupMeTnueckoro mMaTepraia HaUMHAETCS CO CUCTEMAaTU3ALMKU U
Pa3BUTHUS 3HAHUM O HATYpPaJbHBIX YHUCIAX, MOJYYEHHBIX HAa YPOBHE HAYaJIbHOTO
oOirero odpazoBanus. [Ipyu 3TOM COBEpIIEHCTBOBAHUE BHIUUCIUTEIBHOW TEXHUKU
U (popMHUpOBAaHUE HOBBIX TEOPETUYECKUMX 3HAHUU COYETAETCA C pa3BUTUEM
BBIYHMCIIUTEIBLHON KYJIbTYpbI, B YACTHOCTU C OOyYEHHEM MIPOCTEUIIUM IMpuéMam
NPUKUIKA U OLIEHKH PE3YJIbTAaTOB BBIUMCICHHI. M3yueHHe HaTypalbHBIX UYHCEIl
npojoiKaeTcs B 6 Kiacce 3HAKOMCTBOM C HayaldbHBIMHU TOHSTHSIMU TEOpPUU
JEIUMOCTH.

Hayano u3ydeHuss OOBIKHOBEHHBIX U JIECATUYHBIX JpoOel OTHECEHO K 5
KJ1accy. DTO MEPBbIM 3Tal B OCBOCHHUM JIpOOEH, KOr/a MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU UJESIMU, MOHATUAMH TeMbI. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
npoOeil B MOJIHOM 00BbEME MPENIIECTBYET U3YUYCHUIO AECATUYHBIX IpOOeid, 4TO
1EeJIeCO00pa3HO C TOYKM 3pPEHUS JIOTMKM H3JI0KE€HHS YHMCIIOBOM JIMHUHU, KOTJa
npaBwia JCHCTBUM C JECATUYHBIMU JIpOOSIMM  MOXKHO OOOCHOBATh YK€
W3BECTHBIMHM QJITOPUTMAMH BBITIOJIHEHUS JEUCTBUN ¢ OOBIKHOBEHHBIMHU JPOOSMHU.
3HAKOMCTBO C JI€CATUYHBIMHU IPOOSMH PACIIMPUT BO3ZMOKHOCTH JUIsl TOHUMAHUS
O0Oy4YaroIIMMUCS MPUKIAJTHOIO TPUMEHEHUSI HOBOWM 3alUCHU MPU U3YUYEHUU APYTHX
IIPEAMETOB U MPHU NPAKTUYECKOM HCIonb30BaHuu. K 6 kinaccy OTHECEH BTOpOM



3Tam B W3YYEHHH JpOOei, TIe NPOUCXOAWT COBEPIICHCTBOBAHHE HABHIKOB
CpaBHEHHsI U TmpeoOpa3oBaHUsl ApoOed, OCBOCHHE HOBBIX BBIUYHCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAaHUE TEXHUKU BBIYUCICHUH, B TOM YHCJIE 3HAYCHUN
BBIPAKEHUI, COACPKAIIMX U OOBIKHOBEHHBIE, U JECATUYHBIEC TPOOH, YCTAHOBICHUE
CBsI3eH MEXIy HUMH, pACCMOTPEHHE MPUEMOB pEIIeHN 3a/1a4 Ha IpoOu. B Haudase
6 KJ1acca MPOMCXOIUT 3HAKOMCTBO C MOHITHEM IPOLICHTA.

OCOOEHHOCTBIO HW3YYECHHsI TMOJIOKHUTEIBHBIX M OTPULIATEIBHBIX YHUCEI
SIBIISIETCSL TO, YTO OHU TaK)K€ MOTYT paccMaTpUBATbCA B HECKOJBKO 3TamoB. B 6
Kjlacce B Hauajie u3yudeHus Tembl «llooXuTenbHble U OTPUIIATEIbHBIC YHCIIa»
BbiiengeTcss noaremMa «llenble wucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTPUIIATETTbHBIMA ~ YUCIaMU W JEHCTBUSIMH C  TIOJIOKUTEIbHBIMH U
OTPHUILATETIbHBIMU YHUCJIAMU MPOUCXOJUT HA OCHOBE COJIEP)KATEIBHOIO IMOAXOJIA.
OTO0 MO3BOJISIET HA JIOCTYIIHOM YPOBHE MO3HAKOMUTH OOYYAIOIIUXCS MPAKTUYECKH
CO BCEMHU OCHOBHBIMU MOHATHUSIMU TE€MBI, B TOM YHCJIE€ U C MPABUJIAMU 3HAKOB IIPH
BBIMIOJTHEHNH apU(METHUECKUX JeHCTBUIl. M3yueHue pannoHAIbHBIX YHCENl Ha
HTOM HE 3aKOHYMTCS, a OyJIeT MPOAOJIKEHO B Kypce alreOpsl 7 Kiacca.

[Tpu oOyueHHM penIeHHI0 TEKCTOBBIX 33Jad B 5—6 KiaccaxX HCIOJIb3YIOTCS
apudmeTndeckue npuémsl perieHus. [Ipu orpaboTke BEIUUCTUTENBHBIX HABBIKOB B
5—-6 kjaccax paccMaTpHUBAIOTCSl TEKCTOBbIE 3a/la4yM CIEAYIOUIMX BUIOB: 33JauM Ha
JBIKEHUE, HA YacTH, Ha TMOKYNKH, Ha paboTy M MNPOU3BOJUTEIBHOCTb, Ha
IPOIEHTHI, HA OTHOIICHHS U Tiponopiu. OOydaromuecs 3HaKOMSITCS ¢ IpuéMaMu
pemieHusi 3amady  nepeOopoM BO3MOXKHBIX BapUaHTOB, YydwaTcs paboTath ¢
uHdopMaIuen, npeacTaBIeHHON B hopMe TaOIHI] WK JUATPAMM.

B mporpamme yueOHoro kypca «Maremaruka» — MpeayCMOTPEHO
dbopMupoBaHUEe TPOMEACBTHUECKUX alreOpandeckux NpeacTaBieHuid. bykBa kak
CUMBOJI HEKOTOPOrO YHCIa B 3aBUCHMOCTHM OT MAaT€MaTHYeCKOro KOHTEKCTa
BBOAMTCS MOCTENEHHO. ByKBEHHass CHUMBOJIMKA IIMPOKO HCIOJIb3YETCS MPEx]e
BCEro JUISl 3alMCH OOIIUX YTBEPKACHUM W MPEIJIoKEeHUU, (GOopMyI, B YaCTHOCTHU
JUTSL BBIYMCIICHUS] TEOMETPUYECKUX BETTUYHH, B KAYECTBE «3aMECTUTEISD YUCIA.

B nporpamme ydeOHoro kypca «MaremaTuka» MpeACTaBlIeHA HarsIIHAs
TeOMeTpHs, HamnpaBlieHHAs HA  pa3BUTHE o0pa3HoTO MBIIUICHHS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUsI, N300pa3UTENbHBIX YMEHUN. DTO Ba)KHBIN 3TaIl
B W3YYCHHHM T€OMETPUH, KOTOPBIA OCYLIECTBIISIETCS Ha HarJIsJHO-NPAKTUYECKOM
YpOBHE, OMHUPAETCA HA HarJsIHO-O00pa3HOEe MbIIUICHHE OOyuaromuxcs. bosnbinas
pOIIb  OTBOJAUTCS  MPAKTUYECKOM  NEATEIbHOCTH, OIBITY, JKCIEPUMEHTY,
MoenupoBaHuio. O0yyaronirecs: 3HaKOMATCSL ¢ TeOMETPUIECKUMH (hUrypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUIypalusMH, ydaTcs
n300pakaTh HUX Ha HEJIMHOBAHHOW M KieTyaToll Oymare, paccMaTpuBalOT HX
IIPOCTENIINE CBOWCTBA. B mponecce u3yyeHWs HarJSIAHOW T€OMETPUM 3HAHUSA,



MOJIyYCHHbIE OOY4YarOUMMHUCS Ha YPOBHE HAuyajlbHOrO OO0IIero oOpa3oBaHus,
CUCTEMATU3UPYIOTCS U PACIIIAPSIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kjaccax W3y4yaeTcsi MHTEIPUPOBAHHBIM
npeamer «MaTeMaTuka», KOTOpPBIM BKIIOYAaeT apu(METHUUECKH wmaTepuan u
HaJISIAHYI0 TEOMETPUIO, a TaKXe IMPOIMEICBTUYECKUE CBEIACHUSA W3 alreOpsbl,
AJIEMEHTHI JIOTUKHU U Hayajia ONHUCcaTeIbHOM CTaTUCTUKH.

Ha uzydenune yueOHOro kypca «Maremaruka» orBoautca 340 yacoB: B 5
kiacce — 170 gacoB (5 4acoB B Henenw), B 6 kimacce — 170 gacoB (5 4dacoB B
HEJIEIII0).



COAEPKXAHME OBYUYEHUSA
5 KIIACC

HarypaJjbHble 4nc/ia 1 HYJIb

Hatypansnoe uwmcno. Psg Hatypambnbix uucen. Ywmcno 0. M3oOpaxenue
HATYpaJbHBIX YUCEJ TOYKAMU HA KOOPJIMHATHOM (YUCIIOBOM) MPSMOH.

[lo3urmonHass cucteMa cuMcieHus. Pumckas HyMmepanusi Kak MpuUMeEp
HETO3UIIMOHHON CHUCTEMBI CUUCIICHUSA. [leCsITUYHAs CHUCTEMA CUUCIICHUS.

CpaBHEHUE HATypaJbHBIX YUCEJ, CPABHEHUE HATYPAIbHBIX YUCEN C HYJIEM.
CrniocoObI cpaBHeHUs. OKpyTIeHHE HATYypaJbHbBIX YUCEIL.

CioxeHue HaTypajJbHBIX YUCEI, CBOMCTBO HYJIS IIPU CJIOKEHUU. Briuntanue
KaK JelcTBUE, 0OpaTHOE CIOKEHUIO. Y MHOXKEHUE HATypaJbHBIX YKCEN, CBOMCTBA
HYJISS W €IWHUIBI TpU YMHOXeEHWW. JlemeHume kak pgeicTBue, o0OpaTHOE
YMHOX€HNI0. KOMIIOHEHTBI AENCTBHM, CBSA3b MEXAy HUMU. [IpoBepka pesynbprara
apudmerudeckoro naeiictBusa. IlepeMecTurenbHOe W CoueTaTeIbHOE CBOWMCTBA
(3aKOHBI) CJIOXKEHUS M YMHOXEHHUS, PACIPEJCIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHUS.

Hcnonw3oBanue OyKB Jyisi 0003HAYEHUsI HEU3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(PMETUICCKUX JICHCTBHIA.

Jenutenn M KpaTHbIE YHCIA, PA3JI0KEHUE HAa MHoxutenu. lIpocteie u
coctaBHble ynchna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHb C HaTypalbHBIM IIOKAa3aTElIEM. 3alKuCh YHWCIA B BHAE CYMMBI
Pa3psIIHBIX CIaracéMbIX.

UucnoBoe BbIpaKEHUE. BpIYMCIEHNWE 3HAYEHUN YHCIOBBIX BBIPAKEHUN,
MOPAJAOK  BBINOJHEHUS  JACUCTBUM.  Vcmosib30BaHME  TIpU  BBIYMCIICHUSX
MEPEMECTUTEIILBHOTO M  COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS U
YMHOXKEHUS, pacCHpeAeIUTEIbHOTO CBOMCTBA YMHOXKEHHS.

Jpodu

[IpencraBmenne o JpoOM Kak crmocoOe 3almuCH  YacTH  BEIWYUHEL.
OObikHOBeHHBIE ApoOu. I[lpaBunbHBIE W HempaBuiibHbIE apobu. CmenraHnHas
JpoOb, TMpeJCTaBJICHUE CMEIIAHHOW JpoOW B BUJIC€ HENPABUILHON JpoOU U
BBIJICJICHUE 1I€JIOM YacCTH 4YMClia U3 HEeNpaBwibHOW apodu. M3o0paxenue apodei
TOYKAMH Ha YUCI0BOH mpsiMoii. OCHOBHOE CBOMCTBO ApoOu. CokpalieHue apooeii.
[TpuBenenue npodbu Kk HOBoMY 3HaMeHaTen0. CpaBHEHUE APOOEH.

CnoxeHue U BbIUMTaHUE JpoOei. YMHOXKEHUE U JIeJIeHHe ApoOeH, B3auMHO
oOpatHble Apobu. HaxoxkaeHue 4acTu 1eaoro U 1EeIoro Mo €ro 4YacTu.

Jecstuunas 3anuck npoOeit. [lpemcraBneHue necaTudHON apoOW B BHIE
OObIKHOBEHHOH. WM300paxkeHne AecATUYHBIX JpoOel TOoYkaMu Ha YHUCIOBOM
npsimoii. CpaBHEHUE AECITUYHBIX TPOOCH.



Apudmerrueckue JIEUCTBUS C JIECATUUYHBIMU  JpoOsimu.  OKpyTIiieHHE
JECATUIHBIX APOOCH.

Peienune TekcToBbIX 32124

Pemenne TekCTOBBIX 3amad  apudmeTrueckuMm  crocobom. Pemienue
JOTMYecKUX 3adad. PemieHue 3agad mepeOOpoM BCEeX BO3MOXKHBIX BapHAHTOB.
Hcnonp30BaHue Mpy pelIeHU  3a1a4 TaOauIl U CXEeM.

Pemenne 3amad, coaepKalmUX 3aBUCUMOCTH, CBSA3BIBAIOIIME BEIUYMHBI:
CKOpOCTb, BpEMS, pacCTOSIHHE, I1€HA, KOJWYECTBO, CTOUMOCTh. EAWHUIIBI
U3MEpPEHUs: Macchl, 00bEMa, IIEHBI, PACCTOSHUS, BPEMEHHU, CKOpOocTU. CBA3b
MEXKy €AMHULIAMHA U3MEPEHUS KaKI0M BETNYUHBI.

Pemenne oCHOBHBIX 337]a4 Ha JpoOH.

[IpencraBiienne qaHHBIX B BUJIE TAOJIHII, CTOIOYATHIX JUATPAMM.

HarasaHnas reomerpus

Harnsnuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIy4, yIoJl, JIOMaHasi, MHOITOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsamon,
OCTPBIM, TyIIOU U pa3BEPHYTHIN YTJIbI.

JlmrHa oTpe3ka, METPUUECKUE €IMHUIIBI JJIMHBL. [[JInHA JTOMaHOW, IEPUMETP
MHOTrOyroyibHuKa. MI3MepeHne 1 NOCTPOEHUE YIJIOB C MOMOILBIO TPAHCIIOPTUPA.

Harnsnnele mnpeactaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxenue ¢uryp, B TOM uucie Ha kiertdaroi Oymare. Iloctpoenue
KOH(UTYpanuii U3 9acTei MpsIMOM, OKPYKHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare. Mcnionb30BaHie CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomane DPAMOYTOJPHUKA W MHOTOYTOJIBHHUKOB, COCTAaBJICHHBIX U3
IPsIMOYTOJIBHUKOB, B TOM 4YHCIie (QUTYp, U300paKEHHBIX HA KJIET4aTOM Oymare.
EnvHUIBI n13MEpEeHus TUTOIIAIN.

Harnsiaeie mpencTaBiieHns O MPOCTPAHCTBEHHBIX (UTYpax: MPsIMOYTOJIbHBIN
napajenenunen, — kKyo,  MHororpaHHuku. — M3o0paxkenume — mpocTeiimmx
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mnapamienenunena. CozgaHue Mojenen
MHOT'OTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, MIIACTHIMHA U APYTUX MaTEPUAJIOB).

O0BEM TPSAMOYTOJBLHOIO TMapajuiesnenunena, Kyoa. EnuHuiel u3mMepeHus
o0BEMa.

6 KJIIACC

HarypanbHble yucia

Apudmernueckre ICHCTBUS C MHOTO3HAYHBIMU HATYPAIbHBIMH YHCIIAMHU.
UucioBble  BBIpOKEHUS, TMOPSJAOK  JICWCTBUI,  HCIOJIB30BAaHHE  CKOOOK.
Hcnonb3oBaHWEe TIpU  BBIYUCICHUSAX MEPEMECTUTEIBHOTO M COYETATEIBLHOIO
CBOWCTB CJIOKEHHSI M YMHOXEHHUSI, PaCOpeACIUTEIbHOTO CBOWCTBA YMHOMKCHUS.
OxkpyriieHue HaTypaJIbHBIX YUCET.



JlenuTenu U KpaTHbIE YUCiia, HAMOOJBIIUA OOIIUN JACIUTENIh 1 HAUMEHbIIICE
o0Ormiee kpaTHoe. JlennMocTh CyMMBI B IPOU3BeieHUs. [lenenne ¢ ocTaTKoM.

Apodu

OObIKHOBEHHAs1 JIpOOb, OCHOBHOE CBOMCTBO JpPOOH, COKpAIIEHHE IpOOCi.
CpaBHeHue U ynopsiiounBaHue apooeit. Pemenue 3aa4 Ha HaXOXK/IEHUE YacTH OT
LEJ0r0 M IeJoro mo ero vactu. JIpoOHOoe 4YHCiIO Kak pe3yibTar AdeJCHUS.
[IpencraBienue AecATUYHON TpoOU B BUE OOBIKHOBEHHOM APOOU U BO3MOKHOCTD
MpeACTaBICHUS] OOBIKHOBEHHOU IpoOU B BUJE AECATUYHON. [lecsiTuunbie 1podu u
MeTpH4YecKasi cucteMa Mep. ApudmeTrndeckue NeUCTBUS M YHUCIOBBIE BBIPAKECHUS
C OOBIKHOBEHHBIMU U I€CATUYHBIMU APOOSIMHU.

OtHomenue. J[leneHue B JaHHOM OTHOILIEHMH. MacmTad, Tpomopius.
[IpumeHeHune nponopurii NPy PELIEHUH 3a]1a4.

[Tonsatue npoueHTa. BeluncieHrne NpoueHTa OT BETUYUHBI U BEJIMYUHBI 10 €€
NpOLIEHTY. BbIpakeHrne MpOLEHTOB JECATUYHBIMU ApoOsimu. PereHue 3amay Ha
NpoIeHTHI. BeIpakeHne OTHOIICHHS BETUYUH B MPOIEHTAX.

I[onoxuTeNbHBIE M OTPULIATEIbHBIE YHCIA

[TonoxurenbHplE U OTpULATENbHBIE yucia. Llenpie uncna. Moaynp 4ucia,
reoMeTpuyecKas HHTeprpeTanus Moayis uucia. M3o0paxeHue uyucen Ha
KOOpAMHATHON  mpsMoi.  YucnoBele  OpoMexyTku. CpaBHEHHE  YHCElL.
Apudmernueckue TeUCTBUS C MONTOKUTEIBHBIMU U OTPULIATEIbHBIMUA YUCIAMH.

[IpsiMoyroJsibHasi cucTeMa KOOpAMHAT Ha IIockocTu. KoopauHaTel TOUKUA HA
I0cKocTH, abcnmcca U opanHarta. [loctpoenue Todyek u Guryp Ha KOOPAMHATHON
IJIOCKOCTH.

BykBeHHbIE BbIpaKeHUsI

[Ipumenenue OyKkB IS 3alUCH  MAaTEMAaTHUYECKUX  BBIpAXKEHUU U
npemnoxkernii. CBoWCTBa apu(pMETHISCKUX NeHCTBUN. ByKkBeHHbBIE BBIpaXXCHHUS U
YUCJIOBBIE TMOJCTAaHOBKUA. DyKBEHHBIE pPABEHCTBA, HAXOXKJICHHE HEU3BECTHOTO
KoMITOHEHTa. DopMyibl, (HOpPMyJIBI TEpUMETpa U IUIOMIAJNA MPSAMOYTOIbHUKA,
KBajpaTa, 00bEMa mapasienenumneaa u Kyoa.

PemieHne TeKCTOBBIX 33124

Pemiennie  TEKCTOBBIX 3amay  apuMETHYECKUM crocoOoM. Pemenue
Joru4ecKux 3anad. Pemenne 3amad mepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amad, colepxalmux 3aBUCHUMOCTH, CBS3bIBAIOIIUX BEJIUYHHBI:
CKOPOCTb, BpeMs, paccTosiHue, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOJIUTEIILHOCTh, BpeMs, 00BEM paboThl. EnuHMIBI H3MEpEeHHsS: MacChl,
CTOUMOCTH, PAacCTOSIHUS, BpPEMEHH, CKOpocTH. CBsI3b MEXKIYy €IWHUIIAMU
U3MEPEHUS KaXKJA0W BEJTUUUHBI.

Pemienne 3amay, CBSI3aHHBIX C OTHOLIEHUEM, MPOMOPIHUOHATBHOCTHIO
BEJIMYMH, MTPOIIEHTAMHU; PEIICHIUE OCHOBHBIX 3a7a4 Ha APOOU U MPOILICHTHI.



OueHka W TPUKUIKA, OKpyrieHue pesyibTaTa. CocTaBiieHHE OYKBEHHBIX
BBIPAKEHUH 10 YCIOBUIO 3aa4H.

[IpencraBienne aHHBIX C MOMOINIbIO Tabmuil U guarpamm. Cronbuateie
JMarpaMMBbl: YTEHUE U NTOCTPOEHUE. UTEHHE KPYTOBBIX AUATPAMM.

Harasignas reomerpust

Harnsgnele mpeacraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTPE30K, JIy4, yToJl, JIOMaHas, MHOIOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK,
OKPY>KHOCTb, KPYT.

B3anMmHOe pacnosiokKeHue [BYX MpSIMbIX Ha IJIOCKOCTH, IMapajulesibHbIE
npsIMbIE, TEPICHIUKYJSIpPHBbIE NpsMble. M3MepeHue paccTOSHUN: MEXAY ABYyMS
TOYKaMH, OT TOYKH J0 MPSIMOM, JJIMHA MapuIpyTa Ha KBAJIPaTHOU CETKE.

N3Mepenne W NOCTPOEHHE YIVIOB C MOMOLIBIO TpaHCIOpTUpa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIbHBIN, TYIIOyTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IIPUMEPHI
YETBIPEXYTOJBHUKOB. [IpIMOYTroNbHUK, KBAAPAT: UCTIOJIL30BAHUE CBOMCTB CTOPOH,
yraoB, auaronaneil. M3o0paxeHne reoMeTpuyecKkux (uryp Ha HEIMHOBAaHHOU
OymMare ¢ WCIOJB30BAHUEM IMPKYJS, JIUHEHKHU, YTOJbHUKA, TPAHCIOPTHUPA.
[TocTpoeHus Ha KieT4yaTon Oymare.

[lepumerp wMHoOroyronpHuka. [loHsitue tomanun GUrypsl, €IUHUIIBI
u3Mepenus miomanu. [pubmkéHHoe naMepenue miomanu Guryp, B ToM 4ucie
Ha KBaJipaTHOU ceTke. [Ipubnmxénnoe usmepeHue JIMHbl OKPY>KHOCTH, IJIOIIAI1
Kpyra.

CummMmeTpusi: LIeHTpaJibHasi, OCeBas U 3€PKaJbHAsi CHAMMETPHUH.

[TocTpoenne cuMMETpUYHBIX QUTYP.

Harnannsie MPE/ICTABICHUS 0 MPOCTPAHCTBEHHBIX durypax:
napajuienenunen, kKy0, mpusma, OUpaMuia, KOHyC, LUWJIMHIAp, Imap u cdepa.
N306paxkenne npocTpaHCTBEHHBIX Guryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHHUKOB,
nuinHApa U koHyca. Co3gaHue Mojenel MpoCTpaHCTBEHHBIX (uryp (u3 Oymaru,
IIPOBOJIOKH, TUIACTUIIMHA U APYTHX MAaTEPUAIIOB).

[lonatue oOBEMa, eauHUIBI u3MepeHus o0bEéMa. OOBEM NPSIMOYTOJIBLHOIO
napajjenenunena, Kyoa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHHS MPOrpaMMbl  y4eOHOrOo Kypca
«MaremaTrka» XapaKTepU3yIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTEMaTUKOB U POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJTHEHUIO 00S3aHHOCTEN IpakJlaHWHA U peallh3allii ero
npaB, TPEICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUMN, MPOUEAYp TPakIAaHCKOro o0IecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIJIeM, CBA3aHHBIX
C MPAaKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHHMEM Ba)KHOCTHU
MOPaIbHO-3THYECKUX TPUHIUIIOB B ICSITEIbHOCTH YYEHOTO;

3) TpyAoOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE ydYacTHE B PEIICHUH MPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAHUWEM BAXHOCTU MAaTEMAaTHYECKOIO
oOpa30oBaHUs Ha TMPOTSHKEHWHM BCEHM JKU3HU I yCHENHOW TpodeccrHoHambHON
NESTETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOILMOHAIIBHOMY W  3CTETUYECKOMY  BOCHPHUSTHIO
MaTeMaTUYeCKHUX OOBEKTOB, 3ajJiau, PEUICHUW, pacCy>KICHUM, YMEHUIO BHUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaIlMe B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MIPUPOJbI U
oOIIecTBa, MOHMMAaHUEM MATEMaTUYECKOW HAayKH Kak cQepbl UeI0BEYECKOM
JEATeIbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS ITMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MaTeMaTUYECKOU KYJIbTYpOW Kak CPeJICTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM NPOCTEUIIMMHU HaBbIKAMU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0/1aroNoIyYus:

TOTOBHOCTBIO NIPHUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEPECAax CBOETO
3I0pOBbSl, BEJIEHUS  3J0pOBOro  o0pa3a  KU3HM  (3I0pOBOE  IUTAaHME,
cOAIaHCUPOBAHHBIM pEXUM 3aHATHA U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBBbIKa pE(QICKCUU, MPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTr'O K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0rH4YeCcKOe BOCIIUTAHNE:

OpUEHTalell HA NPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUMN Ul pelIeHUs 3a1ad
B 00JacTH COXPAHHOCTH OKpPY’KAIOLIEH cpeabl, IMJIAaHUPOBAHUS IOCTYNKOB W
OLICHKM HMX BO3MOXHBIX IOCIEICTBUM I OKPYXKAIOUIEH Cpeabl, OCO3HAHHEM
rJ100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX peleHus;

8) aganTanusi K M3MEHSAIOMUMCS YCJOBUSM COUMAJIbHOW M NMPUPOIHOM
cpeasl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOINPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y IAPYTHX JIOjeH, MpuoOpeTarb B COBMECTHOW JAESITEIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHW, B TOM YHUCIE
(opMyJIMpOBATh UJIEU, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYHOIIMA KOHTpPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEIIeHUs] U ACHCTBUA, (POPMYIUPOBATH M OLEHUBATh PUCKH U
HOCHeACTBUSL, (POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3zoBbie Jornyeckue 1eucTrBus:

e BBIABIIATh U XapaKTEPH30BaTh CYIICCTBCHHBIC NMPH3HAKM MAaTEMaTHYCCKUX
00BEKTOB, TOHATHA, OTHOIICHWH MEXTYy TIOHATUAMH, (OPMYIUPOBATH
OompeneNeHUs]  TOHSITHH, YCTAaHABIMBATh  CYIIECTBEHHBIH  MpPU3HAK
KJaccudukanuu, OCHOBaHUA i OOOOIIEHHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OPMYJIUPOBATH W  MPEOOPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISIT ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (aKTaxX, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npeajiaraTb KPUTEPUU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTHUBOPEUUH;
JIeNlaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

pa30uparh JOKa3aTebCTBA MaTEMAaTUYECKUX YTBEPKIACHUHN (IIPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CaMOCTOATEIHLHO HECIOXHBIC JOKA3aTeIhCTBA
MaTeMaTU4ecKux (HaKTOB, BBICTPAWBATh APTYMEHTAIWIO, TPHBOJIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3amaduu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HaWOoOJIee TOAXOMAIMNNA C YIETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble ncciienoBarejbcKkye A1eCTBUA.

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUNH WHCTPYMEHT IO3HAaHMS,
(GopMyIUpOBaTh BOIPOCH, (PUKCUPYIOLIME MPOTUBOpEUUE, NpodseMy,
CaMOCTOSATENILHO YCTaHABJIMBATH HMCKOMOE W JaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULIUI0, MHEHHE;

IPOBOJUTH MO CaMOCTOATEIBLHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHHUS W BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIONCHUSI, HWCCIICIOBAaHMSI, OICHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUI;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKe BBIIIBUTaTh
MPEATNOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6oTa ¢ undpopmanmeii:

BBISIBJISITH  HEJJOCTAaTOYHOCTb MU H30BITOYHOCTh HH(GOpPMAallMHU, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLIeHMs 3a/1a4U;

BbIOMpATh, AHAJU3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

BbIOMpaTh (GOpMy MPEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
peliaeMble 3aJlaud CXeMaMH, JuarpaMMaMu, HWHOM Tpadukoid u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMHQMOpPMAIMM IO KPUTEPUSAM, MPEI0KEHHBIM
YUHUTENIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHbIE YHMBeEpPCAJbHbIE YUeOHbIe TeiiCTBUS:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYXJICHHUS] B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS TIO XOJy pPEUICHUS
3a/1a4yu, KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B XOJIe 00CYXJICHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYK/1aeMOW TEMBI,
npoOJIeMbl, pelraeMoil 3a7auu, BICKa3bIBaTh HJICH, HAIlCJIICHHBIC HA TTOMCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHHUS C CYXKICHHUSIMH JIPYTHUX
YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh PA3IMYM€ W CXOJICTBO TO3WIIUN, B
KOppeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTAaBIATh  PE3yNbTaThl  PEIICHUS 3a/auu, HKCIIEPUMEHTA,
UCCJIeIOBAHUSI, TIPOEKTA, CAMOCTOSATEIHLHO BHIOMPATh (hOpPMAT BHICTYILICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAINH U 0COOCHHOCTEHN ay TUTOPHH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW ¥ WHIWBHY ATbHON
pabOTHI IpH PEIICHUHN YUYSOHBIX MATEMATUICCKUX 3a]1aY;

NPUHUMATh 11€Jb COBMECTHOM AESITENbHOCTH, TUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM pabOTHI, pacmpenensiTh BHUIbI padoOT, JIOrOBapUBATHCA,
00CyKJIaTh TPOLIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIO/ICH;

y4acTBOBaTh B TPyHmHoBbBIX (Gopmax paboTel (0OCykaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHUE), BHIOJHATH CBOIO 4acTh paOOTEHI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHS C JPYTUMHU WICHAMH KOMAaHJIbI,
OIICHWBATh KAaueCTBO CBOETO BKJIaJa B OOMMU TPOAYKT MO KPHUTEPHSIM,
chopMyITUPOBAaHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA

CaMoopraanaunﬂ:

CaMOCTOSITETIbHO COCTABJIAThH IJIAH, aJTOPUTM pEIICHUS 3a7adyu (Wiau ero
4acTh), BBIOMpaATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpPCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(GOPMAIIUH.

CﬂMOKOHTpOJ’IL, AMOIMOHAJIbHbIN HHTELJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoLiecca U pe3yJibTaTa
pelLIeHNs] MaTEMaTUIECKOM 3a/1auu;

IIPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPU PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBLCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA JIEATEIBHOCTH MOCTABIECHHON LEIN U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JOCTHXKCHUS WIM HEIOCTHXKEHUS IIeliH,
HaXOJMTh OIIKOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xoHuy oOydenuss B S5 kJjacce oOydYaromMiicsi MOMYYUT CIIECAYIOIIHE
MpEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUA

[lonumaTe W NOPaBWIBHO  yMNOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C
HaTypaJbHBIMU YUCJIaMU, OOBIKHOBEHHBIMU U JIECATUUHBIMU IPOOSMHU.

CpaBHUBaTh U yHOPSIOYMBATH HaTypalibHbIE YKCJA, CpPaBHUBAaTh B
NPOCTEUIINX CITydasiX OOBIKHOBEHHbIE JPOOH, 1€CATHUHBIE TPOOH.

CoOoTHOCUTHh  TOYKY HA  KOOPJMHATHOW  (YMCIOBOWM) TpsIMOM €
COOTBETCTBYIOIIUM €l YHCIOM U H300pa)kaTh HaTypaJbHbIE YUCJIA TOYKAMH Ha
KOOPJAMHATHOM (YUCIIOBOM) TIPSMOM.

Breinmonuate apudMeTHueckue JEUCTBUS C HATypalbHBIMH UHCIAMH, C
OOBIKHOBEHHBIMU JAPOOSMHU B MIPOCTEUIIINX CITydasiX.

BbINOTHATH NPOBEPKY, MPUKUKY PE3YJIbTATA BIUUCICHUI.

OKpyIJIsTh HATypaJIbHBIE YHCIIA.

Pemenne TeKCTOBBIX 33124

PemaTe TeKCTOBBIE 3a7aud apU(PMETUYECKUM CHOCOOOM U C IMOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Mepedopa BCeX BOZMOKHBIX BAPUAHTOB.

Pematy 3amaum, conepxamye 3aBUCHUMOCTH, CBS3bIBAIOIINE BEJIUMYHMHBI:
CKOPOCTb, BPEMS, PACCTOSHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUE 3alKMCH, CXEMbl, TaONHIlbl, OOO3HAYEHUs MpH
pElIeHUH 3a4ay.

[lonp30BaTbCs OCHOBHBIMU  €AMHUIAMH HW3MEPEHUSA: I1IEHbl, Macchl,
paccTosiHMS, BPEMEHU, CKOPOCTH, BBIPAXKATH OJHU E€OUHULIBI BEIUYUHBI 4epes3
Ipyrue.

W3BnekaTh, aHAIW3UPOBATH, OLIEHUBATh MH(POPMALMIO, MPEACTABICHHYIO B
Tabiuie, Ha CTONOYATOW [uarpaMme, HWHTEPIPETUPOBATH MPEACTABICHHBIC
JaHHBIE, UCIIOIb30BaTh JAHHBIE IIPU PEILICHUU 3a]1ay.

Haruasanas reomerpus

[Tonp30BaThCs TEOMETPUUECKUMH MOHITUSIMU: TOYKA, MpsMasi, OTPE30K, JIyY,
yIoJl, MHOTOYT'OJIbBHUK, OKPYKHOCTb, KPYT.

[IpuBoaUTH TpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUpa, UMEHOIUX GopMy
M3YYEHHBIX TEOMETPUICCKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C YIJIAMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YIOJI, BEpIIWHA, CTOPOHA, JAWAroHallb, C OKPYKHOCTBIO:
paauyc, TuaMeTp, UEeHTP.

N300paxath W3y4deHHBIE TeOMETpUYeCKne (GUTYpPhl HAa HEIWMHOBAHHOW W
KJIeTYaToON Oymare ¢ OMOIIBIO [IUPKYJIS U TUHEHKH.



HaxoauTe NIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C IMOMOUIBIO
JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MIPSIMOYTOJBHUKA, KBAJpaTa IJIs UX
ITOCTPOEHMS, BBIYMCIIEHUS TLIOIMAAN U IEPUMETPA.

Boluucnsate nepumerp W IUIONIaAb KBajpaTa, NPsMOYToJibHHKA, (Quryp,
COCTaBJICHHBIX M3 MPSMOYTOJIBHUKOB, B TOM 4Hclie (puryp, n3oOpakEHHbIX Ha
KJIeTYaToOM Oymare.

[Tonp30BaTbCs OCHOBHBIMM METPUUYECKUMHU €AUHULIAMUA WU3MEPEHUS JJIMHBI,
IJIOIIA/IA; BBIPAKATH OJIHA €IMHUIBI BETUYUHBI Uepe3 APyTHE.

Pacnio3naBath mapasienenumnen, KyO, HCIONb30BaTh TEPMHHOJIOTHUIO:
BepIIMHA, peOpo, TpaHb, W3MEPEHHUS, HAXOIUTh HM3MEPEHUS MapajuIeNIeIUIe/a,
KyoOa.

Boruncnsate 00b€M KyOa, mapaiienenunena Mo 3aJaHHbIM HM3MEPEHUSM,
M0JI30BAThCS €AMHUIIAMU U3MEPEHUS 00bEMA.

Pemate HECHOXHBIE 3aa4M HA H3MEPEHHE TE€OMETPUYECKUX BEJIWYMH B
MPAKTUYECKUX CUTYalUsIX.

K xoniy oOyueHus B 6 kjaacce oOydYarouIuiics MOJYYUT CIEIyIOLIUe
IIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBA3AHHBIC C PA3TUYHBIMH BUAAMU YHUCET U
croco0aMu WX 3alHCH, TEPEXOAWTHh (€CIM 3TO BO3MOXHO) OT OAHOU (HOPMBI
3aIlMCH YUCIA K IPYTOH.

CpaBHUBATh U YIOPSIOYMBATH 1I€JIbIE YKCIIa, OOBIKHOBEHHBIE U JI€CATUYHBIE
Ipo0u, CpaBHUBATH YKCIIa OJHOTO U Pa3HbBIX 3HAKOB.

BrImoNtHATh, cOYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apudMeTHuecKue
JNEUCTBUA C HATypaJlbHBIMH M IEJIBIMA  YHUCIAMHU, OOBIKHOBEHHBIMH U
JECATUYHBIMU TPOOSMHU, MOJOKUTEITHHBIMUA U OTPUIIATETLHBIMU YU CIIAMHU.

BpuncisaTe 3HAYEHUS] YWCIOBBIX BBIPAXKCHUM, BBINOIHATH MNPUKUIKY H
OLICHKY pe€3yJibTaTa BBIYUCICHUH, BBIIOJHATh MPEOOpPa3OBaHUS YHUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COoOTHOCUTh TOYKY HA KOOPJMHATHOW NPSIMOM C COOTBETCTBYIOIIMM €M
YHUCIIOM M HW300pakaTh 4YKClIa TOYKAMH HA KOOPAMHATHOW MPSIMOM, HAXOIUTh
MOZYJIb YHCJIA.

COOTHOCUTH TOYKH B IIPSMOYTOJBHOM CHCTEME KOOPAMHAT C KOOpPAMHATAMHU
3TOM TOYKH.

OKpyTJsTh LETbIE YMCTa U JECATUYHBIC IPOOW, HAXOIUTh MPUOIMKECHUS
YHUCEN.

YucaoBble 1 OyKBEeHHbIE BHIPAKEHUSA



[TonumaThs U ynotrpeOasiTh TEPMUHBI, CBSI3AHHBIE C 3aMKUCHIO0 CTETICHU YHCIA,
HAXOJUTh KBaJpaT W KyO YWCJa, BBIYUCISITH 3HAYCHHS YUCIOBBIX BBIPAXKCHUH,
COJIEpIKAIUX CTEIICHH.

[Tonp30BaThCA MPU3HAKAMM JEIUMOCTH, PACKIAJbIBATh HATypalbHbIE YUCIA
Ha MPOCTHIC MHOKUTEIIH.

[Tonp30BaThCA MacITaAOOM, COCTABIATh IPOIIOPLIMU U OTHOILICHHUS.

Wcnons3oBaTh OYKBBI [ 0003HAYEHUST YUCEIT TIPU 3aMUCH MAaTEMaTUYECKUX
BBIPKECHUM, COCTABIISATh OYKBEHHBIC BRIPAXKECHUS U (DOPMYJIIbI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX  BBIPDOKEHHM, OCYIIECTBISAA HEOOXOAMMBIE IOACTAHOBKH U
npeoOpa3zoBaHusl.

HaxoauThs HEM3BEeCTHBI KOMIIOHEHT PAaBEHCTRA.

Penienue TeKcTOBBIX 3a/1a4

PemmaTe MHOTOIIIArOBBIE TEKCTOBBIE 33724l apU(HMETUUECKUM CIIOCOOOM.

Pemlate 3amaun, CBA3aHHBIE C OTHOIIEHUEM, MPOMNOPIUOHATBHOCTHIO
BEJIMYMH, MIPOIIEHTAMHU, PElIaTh TPU OCHOBHBIE 33/1a4d HA IPOOU U MPOLICHTHI.

Pemiath 3amaum, cojepxalyue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYHMHBI:
CKOPOCTb, BpeMs, paccrosiHue, LEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOJAUTEILHOCTh, BpeMsi, O0BEM pabOThI, HCHOJB3Yys apumMeTHYecKue
JNEUCTBUS, OLEHKY, T[PUKUAKY, I[IOJb30BAThCA  E€IMHHUIAMU  W3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CocraBiisiTh OYKBEHHBIE BBIPAKEHUS IO YCIOBUIO 33/1aUH.

W3Bnekats wHGOpMANHIO, MPEACTABICHHYI0 B TaOJWIaX, HA JIMHEWHOMH,
CTONIOYATON WM KpPYroBOW JauMarpamMmax, HHTEPIPETUPOBATH IPE/ICTABICHHbBIE
JAHHBIE, UCIIOIb30BaTh JAHHBIE IIPU PEIICHUH 3a]1a4.

[IpeacraBnarh MHGOPMALMIO C OMOIIBIO TaOMUI, JIMHEWHONW U CTOJIOYATOM
JMarpamm.

HarasaHnas reomerpus

[IpuBoaUTH NpPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIOMUX (GopMy
W3YUYCHHBIX T€OMETPUYECKUX IUUIOCKUX M TMPOCTPAHCTBEHHBIX (UTYpP, HPUMEPHI
pPaBHBIX U CHMMETPUYHBIX QUTYD.

N3o0paxaTtb ¢ TOMONIBIO LUPKYJs, JIMHEWKH, TpaHCIOPTHUpA Ha
HEJIMHOBAHHOM U KJeT4aTod OyMare H3y4YeHHBbIE IUJIOCKUE TE€OMETPUUYECKHUE
burypsl 1 KOHPUTYpAIUU, CAMMETPUYHbIE (GUTYPHI.

[Tonb3oBaThCs ~ TEOMETPUYECKUMM  MOHATUSIMH:  PAaBEHCTBO  (Uryp,
CUMMETpHUSI, HCHOJb30BATh TEPMUHOJOTHUIO, CBA3AHHYIO C CHUMMETPHEH: OCh
CUMMETPUHU, LICHTP CUMMETPHUHU.

HaxoauTe BeNWYMHBI YIJIOB H3MEPEHHEM C TMOMOIIBIO TPAHCIOPTHUPA,
CTPOUTH YTJIbl 33JaHHON BEJIMYMHBI, [10JIb30BaThCA MPU PELICHUH 3a1a4 TpalyCHON



MEpOH YTJIOB, PACIIO3HABATh HA YEPTEXKAX OCTPBIN, IPSIMOM, Pa3BEPHYTHINA U TYIIOU
YIJIBL.

BelunciiATh JUIMHY JIOMaHOHM, INEPUMETP MHOTOYTOJIBHUKA, I10Jb30BATHCS
€AMHULIAMU W3MEPEHHUs UJIMHBI, BBIPAXKATh OJHU E€AWMHULIBI U3MEPEHUS JJINHBI
yepes IpyTrHue.

HaxonuTe, ncnonb3ys 4epTEKHbIE HHCTPYMEHTHI, PACCTOSHUS: MEXITY JBYMS
TOYKaMHU, OT TOYKH JI0 IPSIMOM, JUTMHY ITyTH Ha KBAJIPaTHOU CETKE.

Bbruucnsate mwiomans (uryp, COCTaBICHHBIX M3 HPSIMOYTOJBHUKOB,
UCIIONb30BaTh  pa3OMeHHe Ha NPSIMOYTOJbHUKHM, Ha paBHblE (UTYPH,
JOCTPAaUBaHHUE JI0 NPSIMOYTOJbHUKA, TMOJb30BAaThCSI OCHOBHBIMM €IMHUIAMU
U3MEpPEHUs IUIOIIAM, BbIpAXaThb OJIHA E€IUHULBI W3MEpPEHHUs IUIOIIAId Yepe3
Jpyrue.

Pacno3HaBaTh Ha MOJENSIX M U300paKEHUSIX NMHUPAMUAY, KOHYC, LWJIMHID,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxath Ha Ki1eT4aTou OyMare MpsIMOYTOJIbHBIN Mapasjieenumne].

Boranciare 00bEM IpsIMOYTOJIBHOTO Napaljiesienunena, Kyoa, mojib30BaTbCs
OCHOBHBIMU €MHUIIAMU U3MEPEHUS 00bEMA;

Pemiath HECHOXHbBIE 3a7aul Ha HAXO0XKJICHUE T€OMETPUUYECKHMX BEIWYMH B
IPAKTUYECKUX CUTYALMSIX.



TEMATHUYECKOE IINTAHUPOBAHUE
5 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ae/ioB U TeM uu¢poBbIe
Ne n/m P Kontpoanubie IIpakTuueckue (mudpp )
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Hatypanbnble uncna. Jleiictus ¢ 43 1 bubnumorexa [IOK
HaTypaJbHBIMH YHUCIIAMU https://m.edsoo.ru/7f4131ce
Harnsannas reomerpus. JIunun Ha 12 9 bubnnorexa [IOK
IJIOCKOCTHU https://m.edsoo.ru/7f4131ce
bu6mmorekxa [JOK
06 0 4 1
RIKHOBCHTHRLE IpobH 8 https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
H .M 1 1
ariyisaiHas reoMeTpysi. MHOroyrojabHUKH 0 https://m.edsoo.ru/7f4131ce
bu6nmorexa [JOK
0 38 1
Alecaturrie Apobn https://m.edsoo.ru/7f4131ce
Harnsanas reomerpust. Tena u purypsl B 9 1 bubnmnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nmoreka [JOK
I1 600 10 2
OBTOpEHHE # 000bIIetHE https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 4


https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

KoanugecTBo yacoB DJ1eKTPOHHbBIE
HauMeHoBaHue pa3aesioB H TeM nudpoBbie
Ne n/m P Konrpoabunie IIpakTuueckue (1udpp )
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
bu6mmorexa [JOK
! HatypanbHeie uncia 30 ! https://m.eds00.ru/7f414736
5 Harnsanas reomerpust. [psimbie Ha 5 Bbu6mmorexa [JOK
IUIOCKOCTH https://m.eds00.ru/7f414736
Bbu6mmorexa [JOK
3 Jlpobu 32 ! ! https://m.eds00.ru/7f414736
bub6mnoreka IIOK
4 Harnsanas reomerpusi. CumMmmerpus 6 1 https://m.edsoo.ru/7f414736
bubmnoreka [IOK
> Bripasxcermst ¢ Oyxsamu 6 https://m.edsoo0.ru/7f414736
5 Harnsannas reometpusi. @urypsl Ha 14 1 1 bubnuorexa [JOK
IIOCKOCTH https://m.edsoo.ru/7f414736
bubmnoreka IIOK
7 IT 4 1
OJIOKUTEJIBHBIE U OTPULIATEIIbHBIE YHCIIA 0 https://m.eds00.ru/7f414736
bubnnoreka [HOK
8 TlpencTanenne HanKbX 6 ! https://m.edsoo.ru/7f414736
9 Harnsannas reometpusi. @urypsel B 9 1 bubmuorexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/7f414736
10 [ToBTOpenue, 060061IeHNE, 20 9 bu6mmorexa [JOK
CHCTEMAaTH3aIN https://m.edsoo.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170 6 5


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










IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJbHOM NPOI'PAMMBI

5 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTaTa
1 Yucna u BIYUCICHUS
11 [loHnmMaTh W MpPaBUIBHO YHOTPEOJATH TEPMMHBI, CBSI3aHHBIE C
' HaTYpaJbHBIMH YHCIaMH, OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMHU
12 CpaBHHMBaTh W YINOPSIOYMBATh HATYypAIbHBIC YHUCIA, CPAaBHUBATh B
' IPOCTEHIINX CcIydasiX OObIKHOBEHHbIE JPOOHU, 1eCATUUHBIE IPOOH
CoOTHOCHTh TOYKY Ha KOOPJAWHATHOW (YHMCIIOBOM) TIPSIMON C
1.3 COOTBETCTBYIOLIIUM € YMCIOM M H300pa)kaTb HaTypasbHbIE YHCIa
TOYKaMH Ha KOOPAMHATHOM (YUCIIOBOI) MpsiMOi
14 BeimonsaATe apupmeTnyeckre AEWCTBUS C HATYPAJIbHBIMU YUCIAMH, C
' OOBIKHOBEHHBIMH JIPOOSMHU B MIPOCTEHIINX CIIydasx
1.5 BhINonHATE IPOBEPKY, MPUKHUIKY pe3yIbTaTa BEIYUCICHHUH
1.6 OxpyriATh HaTypaibHbIE YHCIA
2 Pemrenue TekCTOBBIX 3a1a4
21 Pemiates TekcTOBBIE 331a4l apU(YMETHUECKUM CIIOCOOOM U C TIOMOIIBIO
' OpPTaHU30BAaHHOTO KOHEYHOTO Mepedopa BceX BO3ZMOKHBIX BAPHAHTOB
Pemrate  3amaum, coxaepkamue — 3aBHCHMOCTH,  CBSI3BIBAIOIINE
2.2 BEJIMYMHBI: CKOpPOCTb, BpPEMs, pACCTOSHHUE, LI€HA, KOJUYECTBO,
CTOUMOCTh
93 Vcnonb30BaTh KpaTKue 3alMCH, CXEMbl, TaOaulbl, 0003HAYEHUS NpU
' peleHny 3a1a4
ITonp30BaThcss OCHOBHBIMH €IMHHUIIAMU H3MEPEHUS: IIEHBI, MAacCChl,
2.4 paccTosiHUsA, BpEMEHH, CKOPOCTH, BBIPAXKATh OJHU €IMHUIIBI BEIMYUHBI
qyepes Ipyrue
”5 W3Bnekatsp, aHaJM3UPOBATh, OLIEHUBATh uHpOpMaIIHIO,

NpeACTaBICHHYI0O B  Tabnumue, Ha  CTONOYaTOM  JAMarpamme,



3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

6 KJIACC

Kox

MPOBEPSIEMOr0

HHTCPIIPECTUPOBATL MNPCACTABICHHBIC JAaHHBIC, MCIIOJbB30BATH HAHHLIC

IIPY PEIICHUN 3a]a4

Harnsaanas reomerpus

Ilosnp30BaTbCc  TEOMETPUYECKUMHM  TMOHATHSAMHU: TOYKa, IpsAMad,
OTpE30K, JIy4, YTOJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYI'

[IpuBoauTE TpUMEPHI OOBEKTOB OKPY)KAIOLIETO MHpa, HMMEIOLINX

(hopMy U3yUEHHBIX T€OMETPUUECKUX (QUTYD

Hcnons30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C yIJaMU: BepLIMHA
CTOPOHA; C MHOTOYTOJIbHUKAMMU: YIOJ, BEpIIMHA, CTOPOHA, JUAarOHAlIb;
C OKPY>XHOCTBIO: pafuycC, JUaMETP, LIEHTP

N300paxaTh M3ydyeHHblEe TeoMeTpuieckiue (GUrypsl Ha HEJIMHOBAHHOMN

U KJIeT4aTou 6yMare C IIOMOLIBIO NHUPKYIIA U JIMHEUKHU

HaxomuTte [IMHBI OTPE3KOB HENOCPEACTBEHHBIM W3MEPEHHEM C
[IOMOILBIO JIMHEHKHU, CTPOUTh OTPE3KHM 3aJaHHOM JJIMHBI; CTPOUTH

OKPY’KHOCTB 3aJIaHHOT'O paJnuyca

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPAMOYIOJIbHUKA, KBaJApaTa

AJIg UX MTOCTPOCHU A, BBIYUCIICHUA TIJIOIIAaAU U IICPpUMETPa

Bbruucnare nepuMeTp M mionia s KBajapara, npsiMoyrojibHUKa, Guryp,
COCTaBJIECHHBIX U3 TNPAMOYrOJbHUKOB, B TOM uucie ¢uryp,
n300paxEHHBIX HA KJIeT4aToi Oymare

ITonp30BaTbCcs OCHOBHBIMM METPUYECKUMHU E€IUHHUIIAMHM H3MEpPEHUS
JUIMHBI, JIOLIA]IU; BBIPA’KaTh OJIHU €IMHHIIBI BEJIMUNHBI YePE3 Ipyrue
Pacnio3HaBaTe napannenenune], Ky0, MCIOJIb30BaTh TEPMHHOJIOTHUIO:
BEpIIMHA, pedpo, TpaHb, W3MEPEHHs; HAXOIUThb H3MEPEHUs
napajuienenunena, Kkyoa

Bbruncnare  00béM  KyOa, mapajulenenunena IO 3aJaHHBIM

HU3MCPCHUAM, ITOJIB30BATLCA CAUHUIIAMU U3MCPCHU A 00BéMa

Pemarts HecaoXXHBIE 3aJauM Ha N3MCPCHUC T'COMCTPUICCKUX BCINYNH

B NIPAKTUYCCKHUX CUTyallUuAX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus



pe3yabrarta
1

11

1.2

1.3

1.4

1.5

1.6

Ywucna v BEIYUCICHUS

3HaTh U TOHUMATh TEPMHUHBI, CBS3aHHBIE C PA3TUYHBIMU BUIAMU
YHUCEN U CIOCO0aMU WX 3aIUCH, TIEPEXOAUTH (€CIM 3TO BO3MOXKHO) OT

0JIHOHM (hOPMBI 3aMKCH YKCTIA K JPYTOM

CpaBHI/IBaTB H ynopsaaoduBaTb LOEJIbIC YHCIIA, OOBIKHOBEHHBIE H

JACCATUYHBIC )IpO6I/I, CpaBHHBAThb YHCJIa OJJHOT'O U pa3HbIX 3HAKOB

BBIHOJ'IH?ITI), coucras YCTHBIC n IIMCBbMCHHBIC HpI/IéMBI,
apI/I(I)MCTI/I‘-ICCKI/Ie I[€I>'ICTBI/I$I C HaTypaJbHbBIMU H M[CJIBIMU YUCIIAMU,
OOLIKHOBEHHBIMH H JACCATUYHBIMU I[pOGSIMI/I, IOJIOKUTCIIbHBIMHU H

OTPULATCIIbHBIMU YU CJIAMHA

BbIunciaTe 3Ha4€HMs YUCIIOBBIX BBIPAKEHUM, BBIIIOIHAT IPUKUIKY U
OLEHKY pe3yjibTaTa BBIYMCICHUN, BBIIOJIHATE IpeoOpa3oBaHUs
YHUCIOBBIX BBIPAKEHUH HA OCHOBE CBOWCTB apuU(METHUECKUX
NENCTBAN

OxpyrnisTh Ledble Yuciaa M JEeCSITHUYHBIE JpoOH, HAXOAUTh
NpUOJIMKEHUS YnCell

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOM MPSMOI C COOTBETCTBYIOLIUM €M
YHUCIOM M H300pakaTh YMClIa TOYKAMM HA KOOPJMHATHOW MHPSMOI,

HaxoAuTb MOAYJIb YHUCJIa

1.7

CoOTHOCUTH TOYKY B HpﬂMOYFOHBHOf/'I CUCTCMC KOOpAUHAT C

KOOpPJIMHATAMH 3TOW TOUKH

1.8

OprFHHTB OcjabIC 4YuClda MW ACCATUYHBIC ,Z[pO6I/I, HaxoauThb

MPUOJIMKEHUS YHCeT

YucnaoBeie U 6y1(BeHHBIe BBIPAKCHUA

2.1

2.2

2.3

2.4

2.5

ITonumates u YHOTpe6HSITI: TCPMUHBI, CBA3AHHLIC C 3alIMCBIO CTCIICHU
qucia, HaxXOAWTb KBaJapaT H KY6 qHucjia, BBIYUCIIATHP 3HAYUYCHUSA

YHCJIOBBIX BBIpﬁ)K@HHfI, CoAacpKaIuX CTCIICHU

ITons30BaThCA IMpU3HAKaMH ACIMMOCTH, pacCKiIalblBaTb HaTypaJIbHBIC

qucia Ha IMPOCTBIC MHOXHUTCIIN
ITons30BaThCA MaCH_ITa6OM, COCTABJIATH ITPOIMOPLHUH U OTHOLICHUSA

Hcnonws3oBaTh 6YKBBI JIs 0003HAYEHHUSI YMCET IIpu  3aIlnicCu
MaAaTEMAaTUYCCKUX BBIpa)I(eHHI;’I, COCTaBJIATH 6YKB6HHI>IC BBIPAXCHUA U

(hopMyIIbI, HAXOUTH 3HAYCHUST OYKBEHHBIX BBIPAKCHUIN
HaxonuTe HEM3BECTHBI KOMIIOHEHT PAaBEHCTBA

Perrenune TeKCTOBEIX 3a1a4




3.1

3.2

3.3

3.4

3.5

3.6

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Pemrats MHOromaroBbI€ TCKCTOBBIC 3aga4un apI/I(bMeTI/I'-IeCKI/IM

cnocoooM

Pemate 3agaum, cBsi3aHHBIE C OTHOLIEHUEM, MPONOPLUHUOHAIBHOCTHIO
BEJIMYMH, MPOLEHTAMHU, pellaThb TPU OCHOBHBIE 33Ja4d Ha ApoOu U
IIPOLICHTHI

Pemate  3amaum, coaepxamue — 3aBUCUMOCTH,  CBS3BIBAIOLIUE
BEJIMYUHBI: CKOpPOCTb, BpEMs, pacCTOSHUE, LEHY, KOJIMYECTBO,
CTOUMOCTb, IIPOU3BOJUTENBHOCTb, BpeMsi, 00BEM pabOThl, HUCIOIb3Ys
apupMeTHYeCcCKre JEeMCTBUS, OLCHKY, MPHUKUAKY; IOJIb30BaThCS

€IMHULAMU U3MEPEHHS COOTBETCTBYIOLIUX BEIUYHH
CoctaBisTh OYKBEHHBIEC BRIPRKEHUS 110 YCIOBHIO 33/1a4H

W3Bnekats nHPOpPMALIUIO, IPESICTABICHHYIO B Ta0IUIaX, HA JIMHEHHOM,
cron0yatod  WJIM  KPYroBOM  JIuarpamMmax, HHTEpIpPETHPOBATh

MMpEACTABIICHHBIC JAHHBIC, NCIIOJIb30BAaTh JAHHBIC IIPH PCIICHUHA 3ada4

[IpenacraBnsaTe wHGOpPMAIUMIO C TOMOIIBIO TaONHIl, JUHEHHOU U

CTOJIOYATON AUArpaMM
Harnsiaaas reomerpust

[TpuBoaUTE TpUMEPHl OOBEKTOB OKPY)KAIOLIETO MHpa, HMEIOLINX
(GopMy H3Y4YEHHBIX I'€OMETPHUECKUX IUIOCKMX M IMPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHBIX U CHMMETPHYHBIX QUTYP

N300paxaTh ¢ TMOMOIIBIO IUPKYJS, JTUHEMKH, TpaHCIOPTUpa Ha
HEJIMHOBAaHHOM W  KJeT4yaro Oymare U3y4YeHHBIE  IIJIOCKHE

reomMeTpuueckue GUrypsl 1 KOHQUTypaul, CAMMETPUYHBIE (PUTYPBI

Ilonb30BaTbcs TeOMETPUUYECKMMH MOHSTHUSAMU: PaBEHCTBO (uryp,
CUMMETpHS;  HMCIOJIB30BaTh  TEPMUHOJIOTHIO,  CBA3AHHYIO  C

CHMMeTpHCﬁI O0Chb CUMMCTpPHUH, HCHTP CUMMETPHUU

HaxoauTs BENMUYUHBI YITIOB U3MEPEHUEM C IOMOILIBIO TPAHCIOPTHPA,
CTPOUTH YIJIbl 3aJaHHOM BEJIIMYMHBI, IOJIb30BAaThCA IPU PEIICHUH
3a7a4 rpaJyCHOM MEpOW YIJIOB, paclio3HaBaTh HA YEPTEkKaX OCTPHIH,
IIPSAMOM, pa3BEPHYTHIN U TYIION YIJIbI

Beuucnate  nanmHY  JOMaHOM,  MEpUMETP  MHOTOYTOJIBHHKA,
[I0JIb30BAaThC €IMHULAMU HW3MEpPEHUs [UIMHBI, BBIpaXKaTb OJHU

CAWHUIBI UBMCPCHUS AJIUHBI YCPE3 APYTrHe

Haxonuts, ucnosb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY
IBYMsI TOYKaMH, OT TOYKH JO NPSIMOW, UIMHY IIyTH Ha KBaJIpaTHON

CECTKC

Beraucnars miomanb (I)I/Il"yp, COCTaBJICHHBIX U3 IMPAMOYTI'OJIBHUKOB,



UCTOJIb30BaTh pa30MEHHe Ha MPSMOYTOJILHUKU, Ha paBHBIE (UTYPHI,

JIOCTpavBaHHE [0 NPSMOYTOJbHUKA, IIOJIb30BATHCS OCHOBHBIMH

eIMHUIAMH WM3MEpPEeHUS IUIOMAAM, BBIPAXaTh OJHH  €IWHHIIBI

M3MEpEeHNS IUIOMAAN Yepe3 Apyrue

Pacnio3HaBaTh Ha MOJAENSAX M HU300pAKEHHUSIX MNHUPAMUIY, KOHYC,
4.8 LUWIMHJIpP, WCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIWHA, peOpo, IpaHb,

OCHOBAaHUE, pa3BEPTKa

4.9 N3o0paxkaTs Ha KJIeT4aTON Oymare mpsiMOYTOJIbHBIN TTapauieIeTuIe]]

410 Boruncnsate  00BEM  IpSIMOYTOJILHOTO — Napajulienenunena, Kyoda,
. MOJIb30BAaTHC OCHOBHBIMU CIUHHUIIAMU U3MCPCHUS O6’béMa

411 Pematrr HecmoXHBIE 3aga4u  Ha HaxXO0XACHHUC TCOMETPUUCCKHX

BCJIMYHH B MIPAKTUYCCKUX CUTYyAlLIUAX



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

5 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 HarypanbHble yncna u Hylb
11 Harypanbnoe uymcno. Psn nHarypambabix umcen. Ywmcmo 0. M3o0paxenue
' HaTypaJIbHBIX YMCEJl TOUKaMU Ha KOOPAMHATHOU (UMCI0BON) pAMOK
19 [To3uumonHass cucrtema cuumcieHusa. Pumckas Hymepamus. [lecatuunas
' CUCTEMA CUUCIICHHS
13 CpaBHEHME HATypaJbHBIX YHCEJl, CPABHEHNWE HATYypPAJIbHBIX YUCET C HYJIEM.
' OxkpyriieHre HaTypaJIbHbIX YHCET
CrnoxxeHue, BBIYUTaHUE, YMHOXKEHHUE U JIEJIEHUE HATypaibHbIX yuces. CBONCTBO
14 HyJIl TpU CIOKEHHUU, CBOMCTBA HYJISI M €IUHULBI MpPU YMHOXKEHHH.
' [lepemecTuTennbHOE UM COYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHUS W
YMHOXKEHUS, PaCIpeeTUTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHHS
15 Hcnonp3oBanne OyKB /Uit 0003HAUEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alUCH
' CBOWCTB apU(PMETUYECKUX JIeHCTBUN
Jenurenu W KpaTHbIE 4HWCIa, Pa3ioKEHWE Ha MHoXuTenu. IIpocteie u
1.6 coctaBHble ymcia. [lpusznakum nemumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 CreneHb € HaTypalbHbIM IIOKa3aTeldeM. 3alKCh YWCIA B BHJIE CYMMBI
' pa3psIHBIX CaraeMbIxX
UucioBoe BbIpakeHHE. BpluncieHue 3HAYEHMHM YHUCIIOBBIX BBIPAXKCHU,
18 MOPSIIOK  BBIMIOJIHEHUs JielicTBUil. Vcnonb3oBaHue TIpU  BBIYMCICHMSIX
' MEPEMECTUTENIBHOIO M COYETaTeIbHOIO CBOMCTB (3aKOHOB) CIIOKEHUS H
YMHOXEHHUS, pacTpeIeIUTEIbHOIO CBOMCTBA YMHOXKEHUS
2 Hpobu
[IpencraBnenne o napobu Kak crmocobe 3amMcd YacTH  BEITUYHHBL.
OObIkHOBeHHBIE NTpoOu. [IpaBmiibHBIE W HETpaBWIbHBIE qpodu. CMenraHHas
2.1 JIpo0b, TIPEACTABICHUE CMEIIAaHHOW NpoOM B BUIE HEMPABUIBLHOW JpOoOH H

BBIJICTICHUE I[EJIOM YacTH 4YHClia W3 HENpaBWIbHOW Jpobu. M3o0pakeHue

JIpoOel TouKaMHu Ha YHCIIOBOM TIPSIMOi




2.2

2.3

OcHoBHOe cBoiicTBO npobu. Coxpamenue apodeii. [IpuBeneHune apobdu k
HOBOMY 3HameHateto. CpaBHEHHE IpoOeit
CrnoxeHre W BBIYUTAHUE JAPOOEH. YMHOXKEHUE U JIeTieHne ApoOeii, B3auMHO-

oOpatHble 1pobu. HaxoxxaeHune yacTu 1eaoro 1 IeJIoro Mo ero 4acTu

2.4

2.5

3.1

3.2

3.3

3.4
3.5

Hecstuunas 3ammch napobeit. [lpencraBneHue MecsITHIHOW JpoOU B BUJIC
OOBIKHOBEHHOU. M300paxkeHHe MECATUYHBIX IpoOeH TOYKaMW Ha YHUCIOBOM

npsimoit. CpaBHEHHE AECATUYHBIX IpoOeit

Apubmerndeckne AEUCTBUA C JECATHUHBIMH Apobsmu. OKpyriieHue

JIECATUYHBIX Ipo0eit
Penrenue TekcTOBEIX 3a/1a4
Pemenne TekcTOBBIX 3a7a4 apu(PMETUUECKUM CITIOCOOOM

Pemenue normueckux 3amay. Pemenue 3amad mepeOopoM BceX BO3MOMKHBIX

BapHaHTOB. lcrnionp30BaHue npu penieHuy 3a1a4 TaJIuIl U CXeM

Pemienne 3amaud, copepkammx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYUHBI:
CKOPOCTb, BpEMsl, pacCTOSIHUE, IIEHY, KOJHMYECTBO, CTOMMOCTh. EIUHMIIBI
M3MEPEHHS: MacChl, 00bEMa, IICHBI, PACCTOSHUSA, BpEeMEHH, CKOpocTU. CBS3b

MEXKY EAUHUALIAMU U3MEPEHHUS KayKJI0M BEJIMYHHBI
Pemmenre 0CHOBHBIX 3a/1a4 Ha ApooH
[IpencraBieHre qJaHHBIX B BUE TAOIUI, CTONIOYATHIX JUArpaMM

Harmsnnas reomerpus

4.1

4.2

4.3

HarnsiaHele npenctaBieHus o purypax Ha IIOCKOCTH: TOUKA, MpsAMasi, OTPE3OK,
Jy4, Yroji, JOMaHasi, MHOTIOYIOJIbHUK, OKPYKHOCTb, Kpyr. Yrous. Ilpsmorn,
OCTpbIH, TYNION U Pa3BEPHYTHINA yIIIbI

JnnHa oTpeska, METpUYECKHE €OUHUIIBI JUIMHBL. [IMHA JTOMaHOW, IEpUMETP
MHOIOyrojipHuka. M3mepeHue M IIOCTPOCHME YIVIOB C  IIOMOILBIO
TpaHCcIopTHpa

Harnsnnaele npencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOIOYI'OJBbHHK,

NPSMOYTOJIBHUK, KBaJpaT, TPEYTOJIbHUK; O PaBEHCTBE (pUTyp

4.4

4.5

N3obpaxxenue ¢uryp, B ToM 4yuciae Ha kierdatod Oymare. IToctpoenue
KOHQUTrypalMii U3 YacTed MNpsAMOM, OKPY)KHOCTH Ha HEJIMHOBAHHOW H
kinetyaroi  Oymare. Mcnonp3oBaHuME ~ CBOMCTB  CTOPOH UM YIJIOB

NpsAMOYI'OJIbHHUKA, KBaJpaTa

IIn omanab HOpAMOYIrOJbHHMKAa ©W  MHOI'OYIOJIBHHMKOB, COCTaBJICHHBIX U3

NpSMOYTOJIBHUKOB, B TOM 4Hcle (uryp, u300paxEHHBIX Ha KJIETYATOU



4.6

4.7

6 KJIACC

Kon

11

1.2

1.3

1.4

2.1

2.2

2.3

2.4

6yMare. E[[I/IHI/II_[BI HU3MCPCHUS TUIOAAN

Harnsinnaele npencTaBieHus O MPOCTPAHCTBEHHBIX (PUTYypax: MPSIMOYTOJIbHBIN
napajuienenunes, Ky0, MHororpaHHuUkH. M3o0pakeHue MpOCTEHIINX
MHOrOrpaHHMKOB. Pa3BépTku kyba u napamuienenunena. CoznaHue Mojenei
MHOTOTPaHHUKOB (M3 Oymaru, MpPOBOJOKH, TIUIACTHIIMHA W JAPYTUX

MaTepHuaioB)

OO0BEM MPSIMOYTOJBHOTO Mapajuleienunena, kKyba. EIuHHIBI H3MepeHus

00BEMa

IIpoBepsieMblii 3J1EMEHT COACPKAHUSA

HatypanbHble uncna

Apudmernueckue AEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMH YHCIAMHU.
UucnoBble BbIpaKEHUS, TMOPSAOK JEWCTBUM, UCHOJIB30BaHUE CKOOOK.
Hcnonbs3oBaHue NpU BBIYUCIICHUAX NEPEMECTUTEIBHOIO U COYETATEIBHOIO
CBOMCTB  CJIOKEHUS M YMHOXCHMS, pPaCHpEIeIUTEIbHOTO  CBOWCTBA

YMHOXEHUS
OxpyriieHre HaTypaJIbHbIX YHCEel

Jenutenu u KpaTHbIE YKCIIa, HAUOOJIBIIUNA OO IETUTEh U HAUMEHBIIIEEe

oOmiee KpatHoe. JeTMMOCTh CyMMBI U IPOU3BEICHHS

JleneHue ¢ ocTaTKOM

Hpobu

OObIkHOBEHHas1 IpoOb, OCHOBHOE CBOWMCTBO OpOOH, COKpalleHHue ApoOeit.
CpaBHeHHE U yHOpsA0YMBaHUE IpoOeit

Pemrenne 3amau Ha HaXOXIEHHWE YACTH OT I[E€JOTO U I[E€JIOT0 I10 €r0 YacTH.
JpoOHOoe uncio Kak pe3yibTar AeJIeHus

[IpenacraBnenue AecATHYHOM ApoOM B BHUAC OOBIKHOBEHHOW JapoOM U
BO3MOXXHOCTbH MPECTABICHUSI OOBIKHOBEHHOM P00 B BUJE IECATUIHON
Jecatuunbie OpoOM U MeTpUYecKas cucTeMa Mep. ApudmeTHueckue

}leﬁCTBI/Ifl N YHCJIOBBIC BBIPAXKCHUA C OOBIKHOBEHHBIMU U JACCATUYHBIMU

JIpoOsIMU

2.5

OtHomenne. JleneHne B JaHHOM OTHOUIeHWH. Macmral, MTpOHOpIHs.

[Ipumenenue nponopuuii Mpy pelIeHUH 3a1a4



ITonsTHe IIPpOLCHTA. Brraucnenne MMpoOHCHTAa OT BCJIMYUHBI U BCJIIMYMUHBI 110 eé

2.6 MPOIICHTY. BhIpakeHHe MPOIEHTOB JAECATUYHBIMH IpoOsiMu. Permenue 3amaq
Ha MPOLEHTHI. BrlpakeHne OTHOIIEHNS BEJIMYMH B IPOLEHTAX
3 [TonoxxurenbHbIE M OTPULIATENbHBIE YHCTA
[TonoxxurenbHble U OTpULaTeNnbHble yucaa. Llensie yncna. Monynp uucna,
3.1 reOMETpUYECKass WHTEpHpeTanuss MOAyJs uucia. M3o0pakeHue ducen Ha
KOOpAMHATHOH npsAMoil. UncnoBsle mpoMexyTkH. CpaBHEHUE YnCEN
3.9 Apudmerndeckue ACUCTBUS C TOJIOKUTEIBHBIMU M OTPULATEIbHBIMU
' quciIaMu
[TpsiMoyronbHas cucTeMa KOOpAMHAT Ha IJI0CKOCTU. KoopauHaTel TOUKM Ha
3.3 IUIOCKOCTH, alciucca W opauHata. llocTpoeHue To4yek W ¢uUryp Ha
KOOPAWHATHOW INIOCKOCTH
4 bykBeHHBIEC BbIpaKEHUS
[Ipumenenne OykB JUIs  3alMCH  MaTeMaTHYECKUX  BBIPOKEHHH |
41 npeiokeHnif.  CpoiictBa  apudmernueckux — JeiictBuid.  BykBeHHbIe
' BBIPAYKEHUS] M YMCIIOBbIE MOJCTAHOBKU. ByKBEeHHbIE paBEHCTBA, HAX0XK/ICHUE
HEU3BECTHOTO KOMIIOHEHTA
42 ®opmyibel, GopMynbl NepuMeTpa U IUIOLAAN NPSIMOYroJbHHKA, KBajpaTa,
' 00BbEMa napaienenunena u Kyoa
5) Pemenne TekcToBBIX 3aaa4
5.1 Pemenne TekCTOBBIX 33724 apuPMETHUECKUM CIIOCOOOM
55 Pemenune nornyeckux 3anad. Pemenue 3agay nepeboOpoM BCeX BO3MOKHBIX
' BapHaHTOB
Pemenue 3amady, coaepiKalluX 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOpOCTb,  BpeMs,  pacCTOsiHME, I1I€Ha, KOJMYECTBO,  CTOUMOCTD,
5.3 MIPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM paboThl. EnuHUIIBI N3MEpEeHHsI: MacCCHhI,
CTOMMOCTH, PAacCTOSIHUS, BPEMEHM, CKOpocTH. CBsA3b MEXIy €IMHULAMU
M3MEPEHUS KaX1011 BEJIMYUHBI
5 4 Pemenne 3anmay, CBSI3aHHBIX C OTHOILIEHHEM, IPONOPLHUOHAIBHOCTHIO
' BEJIMYMH, IPOLIEHTAMU; PELLICHHE OCHOBHBIX 3aJa4 Ha JPpOOU U MPOLEHTHI
5 & OneHka W MpUKHIKA, OKpyrieHue pesynbrata. CocraBieHHe OyKBEHHBIX
' BBIPA)KCHUI 110 YCIIOBHIO 3aJa4H.
56 [IpencraBnenne NaHHBIX C MOMOINBIO Tabmuu u auarpamm. Cronbuartbie

quarpamMmbl. YTeHHE KPYTrOBbIX JUarpaMmm




Harmsnnas reomerpus

Tqua, npsamasd, OTPC30K, Jayd, yroiu, JJOMaHas, MHOT'OYT'OJIbHUK,

ol YEeTBIPEXYTOJILHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.9 B3aumHOe pacnonoxeHue IByX MpsMBIX Ha IIOCKOCTH, NapajuleibHbIE
' IpsIMbIE, IEPIIEHAUKYJIISIPHBIE MPSMBbIE
6.3 W3mepenne paccTOSHUI: MEXAY JBYMs TOYKaMH, OT TOYKH N0 MpPSIMOH,
' JUTMHA MaplIpyTa Ha KBaJpaTHOU ceTke
6.4 N3mepenne u MoCTPOCHKE YIJIOB € ITOMOIIBIO TPAHCIIOPTUPA
65 Bunsl TpeyroiabHUKOB: OCTPOYIOJIBHBIM, NPSMOYTOJIbHBIM, TYIOYTOJIbHBIM,
' paBHOOEIPEHHBIN, pABHOCTOPOHHHIMA
6.6 YerbipéxyronpHuk. IIpAMOyronpHuK, KBaApaT: HCIOJB30BAHUE CBOWCTB
' CTOPOH, YIJIOB, AUArOHAJIECH
N300pakeHre TEOMETpHYECKHMX (UIryp Ha HEIMHOBAHHOW Oymare c
6.7 UCIIOJIB30BAHUEM  LUPKYJSA, JIMHEWKHM,  YIOJbHHMKA,  TPaHCIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
6.9 [TonsTue muomanu GUrypsl, eAMHUALBI U3MepeHus wiomaau. [Ipubmkénnoe
' M3MepeHue MmIomaan Guryp, B TOM 4uciie Ha KBaJApaTHOU CeTKe
6.10 [TpuOnmxE€HHOE U3MEPEHNE AITMHBI OKPY>KHOCTH, TUIOIIAIU Kpyra
6.11 CummMmetpusi:  UEHTpalibHasi, oceBas W 3epkainbHas.  [loctpoenue
' CUMMETPUYHBIX (HUTYp
Harnsgasie IIPEICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢burypax:
napajienenunen, Kyo, npusma, nupamMuaa, KOHyC, MUIUHIp, map u cdepa.
6.12 N300paxkeHne  mpocTpaHCTBeHHbIX  ¢uryp.  [lpumepsl  pa3Béprok
' MHOIOTPaHHUKOB,  IWJIMHApPa M  KOHYca. Co3nanue  Mopenen
IPOCTPAHCTBEHHBIX (puUryp (u3 Oymaru, MpOBOJIOKH, MJIACTUIMHA U JIPYTUX
MaTepuasioB)
6.13 [Tonsitue 00bEMa, enuHUIBI U3MepeHuss 00béMa. OOBEM MPSAMOYTOIHHOTO

napajuienenunena, kyoa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






