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HHOACHUTEJBbHAA 3AIINCKA

[TpropuTeTHBIMU LIETIAMU O0yUEHUsI MaTEMATUKE B O Kilaccax sIBISIOTCA:

IPOJOJDKEHUE (OPMUPOBAHUS OCHOBHBIX MaTeMaTHMYECKMX MOHATUH (4MCIO, BEIMYMHA,
reoMeTpuueckass  ¢urypa), 0OeCHeyMBAIOMIUX IPEEMCTBEHHOCTh W  NEPCHEKTHBHOCTD
MaTeMaTHYeCKOro o0pa3oBaHus 00yJaromuXxcs;

pa3sBUTHE WHTEIUIEKTyaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOy4aromuxcs, MO3HABATEIbHOU
AKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHUHN, HHTEpECca K N3yUEHUI0 MaTeMaTHKH;

NOJBE/ICHNE OOYYaIOUIMXCsl HA JOCTYITHOM /Ui HHUX YPOBHE K OCO3HAaHHUIO B3aHMMOCBSI3U
MaTEeMaTHKHU U OKPY>KAOLIEro MUpa;

¢dopmupoBanue (HYHKIMOHAIBHOW MaTEeMaTH4YEeCKOH TPaMOTHOCTH: YMEHHs pacro3HaBaTh
MaTeMaTHYeCKue 0O0BEKTHI B pEaIbHBIX )KU3HEHHBIX CUTYyallUsAX, IPUMEHATh OCBOCHHBIC YMEHUS
JUISL peLIEHUS] IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATD I1OTYUYEHHbIE PE3YJIbTaThI
U OLICHMBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYaALMH.

OcHOBHBIE JTUHUM COJEpKaHUS Kypca MaTeMaTHKH B 6 Kiaccax — apu(MeTrudeckas |
reoMeTpUYEecKasi, KOTOpPbIE Pa3BUBAIOTCS MApalIeNbHO, KaX/1as B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOH, OJTHAKO, HE HE3aBUCHMO OJIHAa OT JPYroi, a B TECHOM KOHTaKT€ U B3aUMOJEHUCTBUU.
Taxoke B Kypce MaTeMaTHKH [IPOMCXOJUT 3HAKOMCTBO C 3J€MEHTaMM aJreOpbl U ONucaTeIbHON
CTaTHCTUKH.

N3yuenune apu@MeTHyeckoro marepuaga HaYMHAETCS CO CUCTEMAaTH3alMM U Pa3BUTHS
3HaHMUN O HAaTypaJbHbBIX YHCIIAX, IOJYUYEHHBIX Ha YPOBHE HayalbHOIO 0o011ero oopazosanus. [lpu
3TOM COBEpPILICHCTBOBAHHME BBIYMCIUTEIbHON TEXHUKH U (POPMHUPOBAHNE HOBBIX TEOPETHUYECKUX
3HAaHUH COYETAETCS C PA3BUTHUEM BBIYHMCIMTEIBHON KyJIbTYyphl, B YaCTHOCTH C OOydYeHHEM
OpocTeHIMM IpuéMaM NMPUKUAKHU U OLIEHKU Pe3yJIbTaTOB BblUMCIEHUH. M3yueHue HaTypalbHbIX
yyCcell IPOoAO0KaeTesl B 6 Kilacce 3HaKOMCTBOM C HaYaJIbHBIMU ITOHATHSAMHU TEOPUU JIEIIUMOCTH.

K 6 xmaccy oOTHecéH BTOpOHM 3Talm B HU3yYeHHM JpoOed, TIJae MIpOMCXOIUT
COBEpLICHCTBOBAHUE HABBIKOB CpaBHEHUS U MpeoOpa3oBaHUs JpoOed, OCBOEHHE HOBBIX
BBIYUCIIUTENbHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHUH, B TOM 4YHCIE 3HAYECHUH
BBIPA)KEHUH, CO/IEpPIKAIINX U OOBIKHOBEHHBIE, M ICCATHYHBIC IPOOH, YCTAHOBIICHHE CBSI3EH MEKIY
HUMH, pacCMOTpEHHE NpUEMOB pelIeHus 3ajad Ha ApoOu. B Hauame 6 kiacca MpOMCXOIUT
3HAKOMCTBO C ITOHSATHEM IIPOLICHTA.

Oco0eHHOCThIO U3yUEHUS TIOJIOKUTENIBHBIX U OTPUIATENbHBIX YHCEN SIBJISIETCS TO, YTO OHU
TaK)K€ MOTYT PAacCMaTpUBaThCS B HECKOJBKO ITamnoB. B 6 kiacce B Hadane M3y4EHHs] TEMBbI
«ITonoxuTenbHble U OTPULIATENbHBIE YMCIa» BblaenseTcs noarema «llenbie uncna», B pamkax
KOTOPOM 3HAKOMCTBO C OTPHULIATEIbHBIMHU YHUCIAMM M JEHUCTBUAMHM C IOJIO)KUTEIBHBIMU U
OTPHLIATENIBHBIMU YUCIIAMH IIPOMCXOJUT HA OCHOBE COZAEP’KATENILHOIO MOAX01a. JTO MO3BOJIAET
Ha JIOCTYITHOM YpPOBHE IO3HAKOMHUTh OOYYalOIIMXCS NPAaKTUYECKH CO BCEMH OCHOBHBIMHU
MNOHATUSIMM TEMbI, B TOM YHCJIE U C MpaBWIaM{ 3HAKOB IPH BBINOJIHEHUU apUPMETHUECKUX
neiictBuil. I3yueHne panroHaaIbHbIX YUCEI HA 3TOM HE 3aKOHYMTCS, a Oy1eT MPOJOIIKEHO B Kypce
anredpsl 7 Kiacca.

[Tpyu oOydeHuM pelIeHnI0 TeKCTOBBIX 3a/lau B 6 KJIacCe HMCIOJIb3YIOTCS apu(pMeTHYecKue
npuémbl perieHus. [Ipu oTpaOoTke BBIYMCIUTENBHBIX HAaBBIKOB B 6 Kjlacce paccMaTpUBAIOTCS
TEKCTOBBIE 33J]auy CJEeIyIOIIUX BUJIOB: 3a7a4y Ha IBUKEHUE, HA YaCTH, Ha MIOKYIKH, Ha padoTy U
MIPOU3BOIUTENILHOCTb, HA MPOLIEHTHI, Ha OTHOIICHUS U nponopiuu. O0yyaronirecs 3HaKOMSITCS €
npuéMamMM pelieHus 3a7ad  [epedopoM BO3MOXKHBIX BAapHaHTOB, ywaTcsd paboTath C
uH(popMalrel, mpeAcTaBIeHHON B (popMe TaOJIUL WM JUarpamm.

B nporpamme yueOHoro kypca «MaTemMaTHKay IperycMOTpeHO (hopMupoBaHHe
MPOMNEASBTUUECKUX anreOpanyeckux IpeacTaBieHuil. bykBa kak CMMBOJ HEKOTOPOTO YHUCIa B
3aBUCUMOCTH OT MaTe€MaTH4E€CKOI0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas CHMBOJIMKA
HIMPOKO HCIIOJIb3YETCSl TMpeXkJe BCEro Ui 3amucH OOLIUX YTBEPKACHUW M MPEAJIOKEHUH,
(dbopMyI1, B YACTHOCTHU JJISl BBIYMCICHHUS T€OMETPUUYECKUX BEJUYMH, B KAUECTBE «3aMECTHUTEIISD»
qucia.



B mporpamme yueOHoro kypca «MaremaTHKay NpeACTaBICHA HArlsIHash TeOMETpHS,
HarpaBJeHHAasT Ha pa3BUTHE OOpPa3HOTO MBIIIICHUS, HPOCTPAHCTBEHHOTO BOOOpaKEHUS,
n300pa3UTEIbHBIX YMEHHNA. DTO BaXKHBIH ATAIl B U3yYEHUU FEOMETPUH, KOTOPBINA OCYIIECTBISIETCS
Ha HarJsHO-TIPAaKTHMYECKOM YPOBHE, OIUPACTCs Ha  HArJSAHO-O0pa3HOE  MBIIIJICHHUE
oOyuaromuxcs. bonbmas posib OTBOAUTCS MPAKTUYECKON JAEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY,
MozearpoBaHuo. OOyyaromuecs 3HaKOMATCS ¢ TEOMETPUIECKUMHE (pUTypaMH Ha TUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEHIIMMHI KOH(UTYPALUIMH, y4aTcsi U300paxkaTh X HA HETMHOBAHHON
U KieTdaToil Oymare, paccMaTpHBalOT HX IpocTeiimme cBoiicTBa. B mpomecce u3ydeHHs
HArJSIIHOM TeOMETPHUM 3HAHMS, MOJTy4YEeHHbIE OOYyYaIOUIMMHCA Ha ypOBHE HAYaIbHOTO OOIIETro
00pa3oBaHus, CHCTEMATU3UPYIOTCS M PACIIUPSIOTCA.

Cornacno yuebHOMYy TMaHy B 6 Kijacce U3ydaeTcs HMHTETPUPOBAHHBIN MpeaMer
«Maremarukay, KOTOPbI BKJIIOYAaeT apu(METHUYECKUI MaTepual U HarisIHyI0 TEOMETPHIO, a
TaKXKe MPOMNEIEBTUUYECKNE CBEICHHUS M3 aireOpbl, SJIEMEHTHI JIOTUKA M Hadaja ONHUCaTeNbHOU
CTaTHCTHUKHU.

Ha u3yuenne yuebHoro kypca «MaremaTtuka» oTBoAUTCS B 6 kiacce — 170 gacoB (5 gacos
B HEJIEIIO).

COJAEP)KAHUE OBYYEHUA

HarypanbHble ynciia

Apudmernueckne AeHCTBUS C MHOTO3HAYHBIMM HATypalbHBIMM 4uCIaMH. YMCIOBbIE
BBIPQXECHUSI, MOPSAOK JIEHCTBUM, UCHOJIb30BaHUE CKOOOK. Vcrosib30BaHME MPU BBIUMCICHUSIX
IIEPEMECTUTENIBHOTO U COYETATEIbHOIO CBOMCTB CIOKEHUS U YMHOMKEHUS, PACIIPEAEIUTEIIEHOTO
cBoiicTBa yMHOKeHUs. OKpyIJIeHHE HAaTypaJIbHbIX YHCEI.

Jlenutenu W KpaTHble 4ucia, HauOOJBIIMK OOLIMI JenuTens W HauMeHbllee ooliee
KpatHoe. J[eTMMOCTh CyMMBI U IIpOU3BeIeHNUs. [IelIeHne ¢ OCTaTKOM.

Apoou

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO ApodOu, cokpaieHue apodei. CpaBHEeHHE U
ynopsiiouuBanue pooeid. Pernenue 3agau Ha HaXOKAECHHWE YacTH OT LIEJIOr0 U LEJNOro Mo €ro
gactu. J[poOHOE 4MCIO Kak pe3ynbTaT jaeieHus. llpeacraBieHue AECATUYHON IpoOH B BUjE
OOBIKHOBEHHOM JpoOM ¥ BO3MOXKHOCTb IPEJCTaBICHUs OOBIKHOBEHHOH Jpobu B BHIE
necaTuyHol. JlecsTuunble 1poOu M MeTpuyeckas cucremMa mep. Apudmernyeckue IeicTBUs U
YHCJIOBBIE BBIPAYKEHUS C OOBIKHOBEHHBIMH U JIECSITUUHBIMU JIPOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHMM. Macmrtad, nponopuus. [IpumeneHue
IIPONIOPLMI IIPU PELICHUH 33]1a4.

[TonsiTve npoueHTa. BeruncieHne NpoueHTa OT BEIUYMHBI U BEIMUYUHBI 110 €€ MPOLICHTY.
BolpaskeHue mpoLEeHTOB AECATUYHBIMU JpoOsimu. PemieHue 3agad Ha NpoleHTHl. BripakeHnue
OTHOILIECHHUS BEJIMYMH B ITPOLIEHTAX.

IHos0:kuTENBHBIE M OTPULATEIbHBIEC YHCJIA

[Tono>xurenpHbIE U OTpULIATENBHBIE yncia. [lenple yncna. Moaynb yuciia, FeOMETpHUIeCcKast
MHTEpIIpeTanus Moayist yucia. M3o0pakeHue uducen Ha KOOPAMHATHON mpsiMoil. YucioBbie
npomexxyTku. CpaBHeHHe uucen. ApudmeTrueckue ASUCTBUS C  MOJOKUTEIbHBIMU U
OTPHLIATEIIHBIMU YK CIIAMH.

[TpsimoyronbHasi cucTeMa KOOpAMHAT Ha IJIIOCKOCTH. KoopauHAThl TOUKM Ha IIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek U pUryp Ha KOOpAUHATHOM MIOCKOCTH.

BykBeHHbIe BbIpakeHHs

[Tpumenenue OyKB /71 3aIIUCH MAaT€MaTHYECKUX BbIpaXE€HUH U npennoxkeHuil. CBoiicTBa
apupMeTHuecKux JIeHcTBUNA. BykBeHHBIE BBIPQXKEHHS M UYUCIIOBBIC IMOJICTAHOBKU. ByKkBEeHHBIE
paBEHCTBa, HAXOXKJIEHHUE HEW3BECTHOTO KOMIOHeHTa. Dopmyibl, (GopMmynsl MepuMmeTrpa u
IUIOINAAM MPSIMOYTOJIbHUKA, KBaj[paTa, 00bEMa apaienenunena 1 Kyoa.

Pemenue TekCTOBBIX 32124

Pemenne TekcTOBBIX 33hay apudmMeTHdeckuM crocobom. Perienue jgoruyeckux 3ajaad.
Pemenune 3aa4y nepe6opoM Bcex BO3MOKHBIX BAPUAHTOB.
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Pemenue 3anay, copepikamux 3aBUCUMOCTH, CBS3BIBAIOIINX BEJIWYHHBI: CKOPOCTb, BpeMs,
paccTosiHMe, IIE€HA, KOJIMYECTBO, CTOMMOCTBH, INPOU3BOJIUTEIBHOCTh, BpeMs, O0BEM pabOTHI
EnuHunpsl u3MepeHusi: Macchl, CTOMMOCTH, PAacCTOSIHHS, BPEMEHH, CKOpocTH. CBS3b MEXKIY
eIMHULIAMH U3MEPEHHS KaXKI0H BETMYHHBL.

Pemenne 3amav, CBS3aHHBIX C  OTHOIICHHWEM, MPONOPLHUOHAIBHOCTHIO  BEJIHYHH,
IPOLIEHTaMH; PELICHUEe OCHOBHBIX 3a]a4 Ha IPOOU U MPOICHTHI.

Onenka ¥ NpUKUAKA, OKpyrieHHe pe3ynbrara. CocraBieHne OYKBEHHBIX BBIPRKEHUH 1O
YCJIOBHIO 3a]1auH.

[IpencraBienrne AaHHBIX C TMOMOLIbI0 Tabmui U auarpamm. Cronbyarbeie AMArpaMMBbL:
YTEHHE U IMOCTpOeHUE. YTeHHe KPYTOBBIX AHarpaMM.

Harasiinasi reomerpust

Harnsaneie npeacraBienus o Gurypax Ha IUIOCKOCTH: TOYKa, IpsiMast, OTPE30K, Iy, yrodl,
JIOMaHast, MHOTOyTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOIBHHUK, OKPY>KHOCTB, KPYT.

B3aumHoe pacmonoxkeHne JABYX MpPSMBIX Ha IUIOCKOCTH, TapajuielbHbIe TPsMBIE,
NEepIEHINKYIJIAPHBIE TpsiMble. M3MepeHne pacCcTOSIHUNA: MEXIY ABYMs TOYKAaMH, OT TOYKH [0
IpsSIMOH, JUTMHA MapIIpyTa Ha KBaJApaTHOU CETKe.

M3mepenne M TOCTPOCHHE YIJIOB C TOMOIIBIO TPAHCHOPTHpA. BUABI TPEyroJbHHUKOB:
OCTPOYTOJIBHBIM, TPSMOYTOJNBHBIA, TYNOYTOJbHBIH, paBHOOEAPEHHBINH, PABHOCTOPOHHUH.
YeThIpEXyroabHUK, PUMEPBI YETHIPEXYTOIBHUKOB. [IpsSMOYTONBHUK, KBaJpaT: MCIIOIb30BaHIE
CBOWMCTB CTOpOH, yIJIOB, AuaroHaield. Mzo0paxeHnue reoMeTpruueckux (GUryp Ha HEIMHOBAHHOM
Oymare C WCIOJIb30BaHHEM LUPKYJsS, JHUHEWKH, YroJbHHKA, TpaHcmoptupa. [loctpoeHust Ha
KJIeT4aToi Oymare.

[Tepumerp MHOTOYrONMBHUKA. [lOHATHE MO IU GUTYPHI, €AMHUALIBI U3MEPEHUS TLTOMIATH.
[TpubmmkénHoe M3MepeHHe IIomaan GUryp, B TOM 4uciie Ha KBaapaTHou ceTke. [Ipubnmkénnoe
U3MEpEHUE JUTMHBI OKPY>KHOCTH, TIOLIAIN KPyTa.

CummeTpus: LIeHTpajibHasi, OCeBas U 3epKaJibHasi CHUMMETPUH.

[TocTpoerne cuMMETpUYHBIX (UTYD.

Harnsgaele mpencraBieHHss O NPOCTPAHCTBEHHBIX (UTypax: mNapajuleienurnes, Kyo,
npu3Ma, THpaMuIa, KOHyC, IMIMHADP, map u cdepa. M3o0pakeHue nmpocTpaHCTBEHHBIX (UTYD.
[Tpumepbl  pa3BEPTOK MHOTOTPAHHUMKOB, LWIMHApa U KoHyca. Co3jmanue Mojenen
IPOCTPaHCTBEHHBIX (pUryp (13 Oymaru, MpoBOJIOKH, IUTACTUIINHA U APYTUX MATEPHAJIOB).
[Tonstne 00BEMa, eqMHUIBI M3MepeHHs 00bEMa. OOBEM MPAMOYTOIBHOTO TMapajuIeenuIe/a,
KyOa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «<MATEMATUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS NporpaMMmbl ydeOHoOro kypca «Martemarukay
XapaKTepU3yIOTCH:

1) naTpuoTHYECKOE BOCTIMTAHME:

IPOSIBIIEHUEM HMHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUHCKONM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTH)KCHHMSM POCCHUMCKHX MAaT€MAaTHMKOB W POCCHUHCKON
MaTEMaTUYECKOH IIKOJIBI, K UCIIOJIB30BAHUIO 3TUX JTOCTHKEHUH B APYTUX HayKaX M IMPHUKIAJHBIX
chepax;

2) rpa:KAaHCKoe U TyXOBHO-HPABCTBEHHOE BOCTIHTAHHE:

TOTOBHOCTHIO K BBIIOJHEHUIO OO0S3aHHOCTEW TpakJaHWHA M peaju3alud ero Ipas,
IpPEJCTAaBICHHEM O MaTeMaTUYeCKMX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJIEHUH, TPOLIETyp TPakJIaHCKOro olmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX MpPOoOJeM, CBS3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHHEM Ba)KHOCTU MOPAIbHO-3THUECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) Tpy/iI0BO€ BOCIMTAHME:



YCTaHOBKOW Ha aKTMBHOE YYacTHE B PELICHUM IPAKTUYECKUX 3a7a4 MaTEMATHYECKOU
HAIPaBIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCel
YKU3HU JJIsL YCIICITHON MPOPECCHOHANTBHON IEATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPACKTOPHUH OOpa30BaHUA U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M J3CTETHYECKOMY BOCIPHUSTHUIO MaTEMaTUYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUHN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

OpUEHTALIMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YelOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHHUEM
MaTEeMAaTHYECKON HayKH Kak c(epbl UYeIOBEYECKOW MeATEIbHOCTH, JTAlOB €€ pPa3BUTUS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHN, OBIIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTYpO Kak CpEICTBOM IIO3HAHHUS MHpPA, OBJIAJCHHEM IPOCTEUIIMMH HABBIKAMH
MCCJIEI0BATENbCKON IEATEIbHOCTH;

6) ¢pusnyeckoe BocnuTaHue, POPMHPOBAHNE KYJILTYPbI 3I0POBbS M IMOLIMOHAIBHOIO
O0J1aronmoJTyymsi:

TOTOBHOCTBIO TPUMEHSTh MATEMATUYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbs, BEACHHUS
3I0pOBOTO 00pasa >KU3HH (3A0POBOE MUTAHME, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perymsipHas (pu3uveckas akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HABBIKA PE(IICKCUU, TIPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ TMpaBa JPYroro 4eJoBeKa;

7) IKOJIOTHYECKOE BOCTIMTAHME:

OpUEHTallel Ha MPUMEHEHHWE MATeMaTUYeCKUX 3HAHWM ISl pelleHus 3aaad B 00JacTH
COXPAHHOCTH OKpY>KalolEed Cpepl, IJIAHUPOBAHUS IOCTYNKOB M OUEHKUM HMX BO3MOMXHBIX
MOCIEACTBUM ISl OKPY>KAIOLIEH cpebl, 0CO3HAHUEM TII00aIBbHOTO XapakTepa SKOJIOTHYECKHX
npoOJIeM U yTeH UX PEIICHHUS;

8) aganTanus K U3MEHSIOIMMMCS YCJIOBHSIM COIMAJILHOM M IPHPOIHOI Cpebl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JAEATEIIBHOCTh, B TOM UYHCIIE YMEHUE YUUTHCS Y JAPYTUX
JI0JIel, mpuoOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA JIPYTHUX;

HEO0OXOUMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcle (HOpMYyIUpPOBATh HJIEH,
MOHSITHUS, TUIOTE3bl 00 OOBEKTAX W SIBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCHPUHUMAThH CTPECCOBYIO CUTYAIIHIO
KaK BbBI30B, TPeOYIOIIMI KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIe PEIICHHs W JIeHCTBUS,
dbopMyTUPOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBUSA, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHbIC YHHBEPCAJIbHbIC YUeOHbIe AeliCTBUS

ba3oBble Jlornueckue 1eMCTBHA:

BBISBIISATH M XapaKTEPH30BATh CYILIECTBEHHBIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIIEHUHA MEXJy MOHATHAMH, (OPMYJIHpPOBATh ONPEJCICHNUsS TOHATUH, YCTaHABIIMBATH
CYLIECTBEHHBIN NMPU3HAK KIACCU(PUKAILIMHU, OCHOBAHUS JJIs1 000OLICHUS U CPaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OpPMYyIHpOBaTh U MPEOOpPa3OBBIBATH CYKICHHS: YTBEPAUTENbHBIE U
OTpHULATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEYHs B (paKkTax, JaHHBIX,
HAOJIIOJIEHUSAX U YTBEPXKIACHUSX, MpeAsiaraTb KPUTEPUU JUIsl BBISIBJICHHSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;



JienaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUeHU N, YMO3AKITIOUECHHI 110 aHAJIOTHH;

pa3duparh J10Ka3aTeabCTBA MATEMAaTHMUECKUX YTBEPKACHUM (MpsAMble UM OT IPOTHUBHOIO),
IIPOBOJUTH CAMOCTOSITEIBHO HECIIOKHBIE JJ0KA3aTEIbCTBA MATEMAaTHUECKUX (PAaKTOB, BEICTPAUBATh
apryMEHTalWI0, TNPUBOJUTH NPUMEPbl W KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyKaeHus;

BBIOMpATh CIOCO0 pemieHus: yuyeOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB PEIICHHMS,
BbIOMpATh HaNOOJIEEe MOAXOAALINH ¢ YYETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).
Ba3oBble uccienoBarebckme 1eiCTBHUS:

UCIIOJIb30BaTh BOINPOCHl KaK MCCIENOBAaTEIbCKUNH HHCTPYMEHT IO3HAHUA, (OPMYIHPOBATH
BOTIPOCHI, PUKCUPYIOIIUE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIBHO YCTaHABINBATH HCKOMOE U
JaHHOE, (POPMUPOBATH MMIIOTE3Y, APIYMEHTUPOBATh CBOKO MO3ULIUI0, MHEHHE;

IIPOBOAMTH M0 CAaMOCTOSITEIbHO COCTABIEHHOMY IUIAHY HECJIOXKHBINA 3KCIIEPUMEHT, HEOOJIbIIOE
UCCIICIOBAaHUE II0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro oOBbEeKTa, 3aBUCHUMOCTEN
00BEKTOB MEX]y COOO0M;

CaMoCTOATeNbHO (OpMyJIUpoBaTh OOOOIIEHMS M BBIBOABI [0 pe3yJbTaTaM IMPOBEIEHHOIO
HaOJII0JIEHUs], UCCIIEI0BAaHUS, OLIECHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE IPOIECCa, a TAK)KE BbIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISBJIATh HEJOCTATOYHOCTh U H30BITOYHOCTh MH(MOPMAIMM, ITAHHBIX, HEOOXOJUMBIX JJIs
pelIeHus 3a/1a4H;

BbIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(DOPMALIUIO PA3IUUYHBIX
BUOB U (POPM IIPEICTABICHHUS;

BbIOMpATh GOpMyY MpecTaBiIeHUs HH(OPMAIMK U WLTIOCTPUPOBATh peIlIaeMble 3a/1aul CXeMaMH,
IrarpaMMaMe, HHOU TpaduKoi M UX KOMOMHALIUSIMH,

OLICHUBATh HAAEKHOCTh MH(OpPMAUM 10 KPUTEPUSM, MPEAJOKEHHbIM YUUTENIeM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuUKaTHBHBIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHAMHU U LIEISIMU OOLICHHUS,
SCHO, TOYHO, TPAMOTHO BBbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 110 XOJly PELICHHUs 3a/1a4yl, KOMMEHTHUPOBATh NIOJyUYEHHBIH PE3yJIbTaT;

B X0/1€ 0OCY’KJICHHS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYk/1aeMOil TeMBbI, IPOOJIEMBI, periaeMoin
3a/1a4M, BBICKA3bIBATh MJEH, HALIEJEHHBIE HA MOUCK PELICHMS], CONIOCTABIATh CBOM CYXJIEHHUS C
CYKICHUSIMU JIPYTMX YYaCTHHKOB JlMajnora, oOHapyXUBaTh paziIM4Me€ U CXOJCTBO MO3ULIUH, B
KOPPeKTHOH (popme hopMyIHpoBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJCTaBIATh Pe3ybTaThl pPELIEHUS 3aJauM, OKCIEPUMEHTA, MCCIEA0BaHUsA, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBHICTYIUIEHUS € YUETOM 3ajay NMPE3eHTALUU U OCOOCHHOCTEN
ayJIMTOpUH;

MOHUMATb 1 HCII0JIb30BaTh MPEUMYIIECTBAa KOMaHIHOW U MHUBH Ty aJIbHON PabOThI IPH PELIEHUN
y4eOHBIX MaTEMAaTUYECKUX 3a/1a4;

OPUHUMATD 1eJIb COBMECTHOM JeSATEIbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHONW PabOTHI,
pacnpenensatb BHUIbI paboT, JOrOBapUBaThCS, OOCYKIaThb MPOIECC M pe3yibTaT padOThI,
0000111aTh MHEHUS HECKOIBKUX JIOIEN;

y4acTBOBATh B IPyNIOBBIX (hopmax paboThl (00CYyKIeHUS, 0OMEH MHEHUSIMH, MO3TOBbIE IITYPMbI
U JIpyTHe), BBINOJHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOM JECHUCTBHS C JIPYTHMMHU
YiIeHaMU KOMaH/]Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUAM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:



CaMOCTOSITENIbHO COCTAaBJISATh IUIAH, aJTOPUTM peIIeHHs 3a1aud (MM ero 4acTh), BHIOMpPATh
crnoco0 pemeHuss ¢ Yy4E€TOM MMEIOLIMXCS PECYypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yu€TOM HOBOM MH(pOPMAILIHH.
CaMOKOHTPOJIb, YJMOLHOHAJIBLHBIN HHTELICKT:

BJIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3yibTara peHIeHUs
MaTeMaTHYECKOH 3a7auu;

IPEIBUIETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IIPH PELLIEHUU 33/1a4H, BHOCUTb KOPPEKTUBbI
B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAHIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLIEHUBATbh COOTBETCTBUE PE3yibTaTa JAesITeIbHOCTH IIOCTABICHHOMN LIEJIN U YCIOBUSAM, OOBSICHATh
IPUYMHBl JOCTMKEHMSI WM HEJOCTUKEHMS LEIH, HaXOAUTh OIIMOKY, JaBaTh OLEHKY
IpUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIbTATBI

K xonmy oOyueHus B 6 KJjacce oOy4aroUMiics TMOIYYUT CIEAYIOIIUE MPEIMETHBIC
pe3yJbTaThI:

Yuciia ¥ BbIYHMCICHHSA

3HaTh ¥ NMOHUMATh TEPMUHBI, CBA3aHHBIE C Pa3IMYHBIMU BHJIAMHU YHUCEN M CIIOCOOAMHU MX
3aMMcH, NEPEeXOIUTh (€CIH 3TO BO3MOXHO) OT OJIHOM (POPMBI 3aIlKCH YKcia K IPYTou.

CpaBHMBaTh M YHNOPSJIOYMBATH LEJIbIE YMUCIA, OOBIKHOBEHHbBIE U JIECATUYHBIE JPOOH,
CpaBHMBATh YUCJIA OJTHOTO U PA3HbIX 3HAKOB.

BbinonuaATe, coueras yCTHbIE W NUCbMEHHblE NPUEMBI, apudMeTHueckue IelcTBus ¢
HaTYpaJIbHBIMU U LEJIbIMM  YHUCJIaMH, OOBIKHOBEHHBIMM U JIECATUYHBIMU  JIpOOSMH,
HOJIOKUTEIBHBIMU U OTPULIATENILHBIMU YU CIIAMHU.

BbruncnaTh 3Hau€HUS YMCIOBBIX BBIPAXKEHUM, BBIIOIHATH IPUKHUJIKY U OLIEHKY pe3yJibTaTra
BBIYUCIICHUM, BBINOJHATH NPeoOpa30BaHUS YHMCIOBBIX BBIPDAKEHMH HAa OCHOBE CBOWCTB
apu(pMeTUUECKUX JEHCTBUM.

CoOTHOCUTH TOYKY Ha KOOPIMHATHOW NPAMOM C COOTBETCTBYIOUIMM €U YHUCIOM U
n300paxkaTh YMCIIa TOUKAMU HAa KOOPAMHATHOM NMPSAMOM, HaXOJUTh MOIYJIb YHCIA.

CoOOTHOCUTB TOUKH B MPSMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPIANHATAMH 3TOM TOUKH.

OKpyrJsTh LEJble YUCIa U JIECATUYHbIE JPOOU, HAXOAUTh MPUOIMKEHUS YUCell.

YucioBble 1 OyKBeHHbIE BbIPAKEHHSA

[ToHumaTh ¥ ynotpeOsaTh TEPMUHBI, CBSI3aHHBIE C 3alMChIO CTENEHU YKCIa, HaXOAUTh
KBaJlpaT U KyO 4ucIia, BBIUNCIIATH 3HAUEHUS YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAIINX CTETIEHHU.

[Tosp30BaTbCs MpU3HAKAMM JEIMMOCTH, PAaCKJIaIbIBaTh HATyPaJbHbIE YHCIA HA IPOCTHIE
MHOKUTEH.

[Tonp3oBaTbest MacITaboOM, COCTABIIATh MPOTIOPLUUN U OTHOILICHHS.

Hcnonp3oBath OyKBbI /Uil 0003HAUYEHHUS YHCEN IIPU 3aIIUCH MAaTEMaTHYECKUX BBIPAKEHUH,
COCTaBJIATh OYKBEHHBIE BBIpKEHUS U (DOPMYJIbl, HAXOIUTH 3HAYCHUS OYKBEHHBIX BBIPAKEHHIA,
OCYIIECTBIIsIs1 HEOOXOJUMBIE MTO/ICTAHOBKU U IpeoOpa3oBaHUsl.

HaxonuTbs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekcTOBBIX 32124

Pemate MHOTOIIArOBBIE TEKCTOBBIE 337a4l APU(PMETHUECKUM CIIOCOOOM.

Pemarp 3agaum, CBs3aHHBIE C OTHOIICHHEM, MPOMOPLUOHAIBLHOCTbIO  BEJIHYHH,
NPOIEHTAaMH, PelaTh TPU OCHOBHBIE 3a/1a4X Ha JPOOU U MPOLIEHTHI.

Pemarp 3amaun, cogepxalire 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTh, BpeMs,
paccTosiHue, II€HA, KOJHMYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTH, BpeMs, O00BEM pPabOTHI,
UCIIONB3Ysl apu(MeTH4ecKre JeMCTBUS, OLIEHKY, TPUKUIKY, IOJb30BaThCid €AMHULIAMU
M3MEpPEHUS COOTBETCTBYIOIIUX BEJUUMH.

CocTaBnsTh OyKBEHHBIE BBIPAKEHHS 110 YCIOBHIO 3a]auu.
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W3Briekats wHQOpMAIIIIO, TPEICTABICHHYIO B Ta0NHIAX, HA JUHEWHOH, CTONOYATON WM
KpyTrOBOM IMarpammax, THTEpIPEeTUPOBATh IPEACTABICHHBIE TAHHBIE, HCIIOIb30BATH JAHHBIC IIPH
pelIeHuu 3aj1ay.

[TpencraBisTh MHPOPMALIHMIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUATrPaMM.

Harasanas reomerpust

[TpuBoauTh TpUMeEphl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIOIMUX (OpMYy H3YUECHHBIX
TEOMETPHUYECKUX TUIOCKUX WM MPOCTPAHCTBEHHBIX (DHUTYp, IPUMEPHI PaBHBIX M CHMMETPUYHBIX
uryp.

N300paxarb € TMOMONIBIO IUPKYJISL, JIMHEHKH, TPAHCIOPTHpPAa HA HEIMHOBAHHOM U
KJeT4aToil Oymare u3ydeHHBbIE IUIOCKHE TreoMeTpuueckue GUrypsl U KOH(PUIYpaluu,
CUMMETPUYHBIC (QUTYPBHIL.

[Tonb30BaTbCcs  TEOMETPUYECKUMH  TMOHSATHSIMH:  PaBEHCTBO  (GUIYp, CHUMMETpPHS,
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CHMMETPHUE: OCh CUMMETPUH, LICHTP CUMMETPHUH.

HaxonuTh BeNWYMHBI YIVIOB W3MEPEHHEM C IOMONIBIO TPAHCHOPTHPA, CTPOUTH YIJIb
3aIaHHON BEJIMYUHBI, [TOJIb30BATHCA IIPU PELLICHUN 3a/1a4 I'PaJyCHONM MEPOU yIJIOB, pacliO3HaBaTh
Ha YepTexax OCTPbIN, MPAMOU, pa3BEPHYTHIA U TYIIOH YTJIbL.

Beruucnsate anuHy JTOMaHOM, TEPUMETP MHOTOYTOJIbHUKA, TMOJB30BAThCS €IWHUILIAMU
WU3MEPEHHUS IJIMHBI, BbIpAXKaTh OJIHU €IUHULIBI U3MEPEHUS JUIMHBI YEPE3 APYyTHE.

Haxoautsb, ncnosnb3yst 4epTEKHBIE HHCTPYMEHTHI, PACCTOSIHUS: MEXIY IBYMsI TOUKaMH, OT
TOYKH JI0 MPSMOM, JJIMHY MYTHU HA KBAJAPATHON CETKE.

Beramcnare miomans (GUTyp, COCTABICHHBIX W3 MPSIMOYTOJIBHHKOB, WCIIOJIb30BaTh
pa3OueHre Ha NPSMOYTOJbHUKH, HAa paBHbIE (PUTYpBI, JOCTpavBaHHE OO NPSIMOYTOJIbHUKA,
MOJIb30BAaThCS OCHOBHBIMHM €IMHUIIAMH HW3MEPEHHS IUIONIAJM, BBIPAXKATh OJHU ECAMHUIIBI
W3MEpPEHUS TUIOUIAN Yepe3 Apyrue.

Pacnio3naBate Ha MOJENSIX M M300pKECHUSAX MUPAMUAY, KOHYC, IIWIMHJP, UCIIOIH30BaATh
TEPMHHOJIOTHIO: BEpIIMHA, peOpo, IpaHb, OCHOBAaHHUE, pa3BEPTKA.

N3o00paxars Ha KJIeT4aTol Oymare mpsiMOYTOJIbHBIN Mapajuieenumne].

Boruncnsate 00bEM MPSIMOYTONIBHOTO Mapajienenumesa, Kyda, mojlb30BaThCsl OCHOBHBIMU
eIMHUIIAMU U3MEPEHUST 00BEMA;

PemaTe HecliokKHBIE 33/1a4M Ha HAXOXIACHUE F€OMETPUUECKUX BEIUYMH B MPAKTUUYECKUX
CUTyalusiX.

TEMATHYECKOE INTAHUPOBAHMUE

No | HaumenoBanue pa3nenoB u TeM |  KonudecTBo yacoB | DiekTpoHHbIE (LIUGPOBHIES)
n/m POTPaMMBI Beero| Kowtpo | [pakTu o0pa3oBaTeNbHbIE PECYPChI
JBHBIE | YECKUE
paboThI | pabOTHI
1 Hatypanbsble uncna 30 1 bub6nuorexa [IOK
https://m.edso0.ru/7f414736
2 Harnsnnas reomerpus. [psmeie | 7 bubnuorexa [JOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f414736
3 Hpobwu 32 1 1 |bubmmoteka [{IOK
https://m.edsoo.ru/7f414736
4 Harnsanas reomerpust. 6 1 bubmuoreka [JOK
Cummetpust https://m.edsoo.ru/7f414736
5 Bripaxenus ¢ OykBamu 6 bubmuorexa [JOK
https://m.edsoo.ru/7f414736
6 Harnsinnas reomerpust. @urypst | 14 1 1 |BbuGmuotexa LJOK
Ha TIOCKOCTH 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

No | HaumenoBanue pa3aenoB u TeM |  KonmdecTBo yacoB | DiekTpoHHBIE (UG POBHIC)
n/m MIPOrpamMMBbl Beero| Kourtpo | [TpakTu o0pa3oBaTenbHbIE PECYPCHI
JBHBIC | YECKUE
paboThI | paboTHI
7 [TonoxkuTeabHbBIC U 40 1 bu6mmoreka [JOK
OTpHUIATEIILHBIC YK CIIA https://m.edsoo.ru/7f414736
8 [IpencraBneHue JaHHBIX 6 1 bu6mmoreka [JOK
https://m.edsoo0.ru/7f414736
9 Harnsinnas reomerpus. @urypst | 9 1 |bubmmotexa LJOK
B [IPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHME, 0600MIIEHNE, 20 2 bu6mmoreka [JOK
CHCTEMATH3ALIS https://m.edsoo0.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I1O | 170 6 5
[MTPOIT'PAMME

IMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

IIpOB:;(;lHeMOI‘O IIpoBepsiembie NpeMeTHbIE Pe3y.IbTATLI 0CBOCHHH OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHuA
pe3yJabTara

1 Yucna v BBIYUCIICHUS
3HaTh M TIOHUMATh TEPMHHBI, CBS3aHHBIC C PA3TUYHBIMH BUIAMH YHCEI

1.1 U CrocobaMu UX 3alKCH, TEPEXOJAUTh (€CIIM 3TO BO3MOXKHO) OT OJHOMU
(bopMBI 3aIKCH YHCIa K APYTon

19 CpaBHUBaTh M  yHOpSAOYMBATH  LI€Jble  4Yucla, OOBIKHOBEHHBIC

' U JIECSITHYHBIE IPOOH, CPAaBHUBATH YKCIIA OJHOTO W PA3HBIX 3HAKOB
BrIMONHATE, coueTas yCTHBIE M MUCHbMEHHBIE MPHEMBI, aprH(METHIECKHE

13 NEHCTBUS C HATypadbHBIMU W UENBIMH YHCIAMH, OOBIKHOBEHHBIMU
U JICCATUYHBIMH JIPOOSIMH, TIOJIOKUTEIBHBIMH ¥ OTPHIIATEIbHBIMA
qrCcIaMU
BbruuciaTh 3HAaYEHWsT YHCIOBBIX BBIPAKEHHH, BBIMIONHATH TPUKUAIKY

14 U OLIEHKY pe3yibTaTa BBIYMCIEHHH, BBINOJIHATH IpeoOpa3oBaHUs
YHCJIOBBIX BBIPA)KEHHI Ha OCHOBE CBOMCTB apu(METHUECKHUX AEHCTBUI

15 OKpyrJisTh Leble YHCIa U JAeCATHUHBIE APOOH, HAXOAUTh MPUOIHKEHUS
qrce
CoOOTHOCUTh TOYKY Ha KOOPAUHATHOW TIPSIMOHM C COOTBETCTBYIOLIMM

1.6 el yncioM M u300pakaTh yHMcla TOYKAMHU Ha KOOPIUHATHOM MPSMOI,
HAXOJIMTh MOJIYJIb YHCIIA

17 CooTHOCUTH TOUKY B OpSAMOYTOJIBHOM ~ CHUCTeME  KOOpJIMHAT
C KOOPJMHATAMH 3TOW TOYKHU

18 OKpyrJIsTh LeIble YHCiIa U JAeCATHYHBIE ApOoOU, HAXOAUTh MPUOIMKEHUS
HCe

2 YucioBble M OYKBEHHBIE BRIPAKCHUS
[TonumaTh W ynoTpeONATH TEPMUHBI, CBSI3aHHBIE C 3AMHMCHIO CTENEHH

2.1 Yrciia, HAXOJUTh KBAJpaT M KyO YHCIa, BRIYMCIATH 3HAYCHUS UYUCIIOBBIX
BBIpA)KEHUI, COIEpKAINX CTETIEHU



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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IIpOBEI:;(;II::MOFO IIpoBepsiembie NpeMeTHbIE Pe3yIbTATbI 0CBOCHHs! OCHOBHOM
00pa30oBaTeIbLHOM NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTarta
29 [Tosp30BaTbes NpHU3HAKAMHU  JI€IMMOCTH, pacKiIaAblBaTh HATypajbHBIC
qcJla Ha IPOCThIE MHOKUTEIN
2.3 ITosib30BaThCs MacITabOM, COCTABIISTh IPONOPIUU U OTHOLIEHUS
Hcnonb3oBate  OykBbl A 00O3HAueHWs] 4YUCENl IPU  3allHCU
2.4 MaTeMaTHYECKUX BBIPAKCHUH, COCTABIATH OYKBEHHBIC BBIPKEHUS
U pOpMyJIbl, HAXOANUTh 3HauU€HHsI OYKBEHHbIX BbIPAKEHHH
2.5 Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Pemenne TekcTOBBIX 3a0a4
3.1 Pemate MHOTOIIAaroBble TEKCTOBBIE 337aUl ApU(PMETHYECKHM CIOCOO0M
Pemarts 3amaum, cBsI3aHHBIE C OTHOILIEHUEM, MPONOPLUOHAIBLHOCTBHIO
3.2 BEJIMYMH, IIPOLEHTaMH, pellaTh TPU OCHOBHBIE 3aJauyd Ha JApoOu
Y IPOLIEHTHI
Pemats 3amaum, copepikaiiue 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIUYUHBI:
CKOPOCTb, BpeMs$, pAaCCTOSHUE, LIEHY, KOJIMYECTBO, CTOMMOCTD, IIPOM3BOAN-
3.3 TEJIBHOCTD, BpeMsi, 00BEM PabOTHI, HCTIONB3YS apU(PMETHIECKHAE TCHCTBHS,
OLICHKY, HPHUKUAKY; II0JIb30BaTbCsl €IMHULAMH HM3MEPEHHUsS COOTBET-
CTBYIOIIMX BEJIUYUH
3.4 CocTaBysITh OYKBEHHbIE BBIPA)KEHUS 110 YCIIOBHIO 331241
W3pnekare wH(OpMAIWIO, TPEACTABICHHYIO B TAaONWIAX, HA JIMHEHHOM,
3.5 crosiouaroi W KpPYTOBOM auarpammax, MUHTEPIPETUPOBATh
IIPEICTABJICHHBIE IaHHbIE, UCII0JIb30BaTh JAHHBIE IPU PEILICHUU 33134
36 [IpencraBiasite  MHPOPMALMIO C  HOMOIIBIO  Tabiul, JMHEHHOU
' ¥ CTOJIOUATON AMarpamMm
4 Harnsanas reomerpust
[TpuBoANTE HpUMEPHI O0BEKTOB OKPYXKAIOIEro MUpPA, UMEIOIUX (HopMy
4.1 U3YYEHHBIX TE€OMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (QUIYp,
IPUMEPbI PaBHBIX U CUMMETPUYHBIX QUTYD
N300paxaTb €  MOMOIIBIO  IHUPKYJIsS, JIMHEHKH, TpPaHCHOPTHpA
4.2 Ha HEJIMHOBAaHHOM MW  KjeT4aroil Oymare M3y4yeHHble IIJIOCKHE
reoMeTpuueckue GUrypsl 1 KOHGUTrypau, CHMMETPUYHbIE GUTYPBI
[Tonb30BaTbcs Tr€OMETPUYECKMMM  TOHSATUSIMU:  PaBEHCTBO  QUTIYD,
4.3 CUMMETpUS; UCIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYK0 C CUMMETpHUEH:
0Cbh CUMMETPHH, IEHTP CUMMETPUHU
HaxoguTh BEIWMYMHBI YITIOB HM3MEPEHHEM C IOMOIIBIO TPAHCIOPTHPA,
44 CTPOUTE YIUIbl 33313HH0171 BEJMUHUHBI, NONB30BATECS NPU PELICHHN 3384
IpaJyCHON MEpOHl YIJIOB, paclO3HaBaThb Ha YEPTEKaxX OCTPBIM, MPSAMOIA,
pa3BEPHYTHIN U TYIION YTJIbI
BbruncnsaTe IMHY JIOMaHOM, MEPUMETP MHOTIOYTOJIBHHMKA, MOJIB30BATHCS
4.5 €AMHUIIAMUA WM3MEPEHHUs JJIMHBI, BBIpAXKaThb OJIHU EIUHUIIBI U3MEpPEHUs
JUIMHBI Yepe3 Ipyrue
46 Haxonuts, ucnonbp3ys uyepTéxHbIC _MHCTPYMEHTBI, PacCTOAHMA: MEXIY
JIBYMsI TOUKaMU, OT TOYKH JI0 IPSIMOM, ITTMHY NYTH HA KBaJPAaTHOH CEeTKe
Boruncnare miomanas QGUryp, COCTaBIEHHBIX W3 MPSIMOYTOJIBHUKOB,
UCIIONIb30BaTh pa3OMeHue Ha NPSIMOYTOJIbHUKH, Ha paBHbIE (QUTYPHI,
4.7 JOCTpauBaHUE 10  MNPSMOYIOJbHUKA,  IOJIb30BATbCSl  OCHOBHBIMH

eMHUIIAMUA M3MEPEHUs TUTOIIAAM, BEIPAKATh OJHU €AWMHUIBI U3MEPEHUS
TJIOLAU Yepe3 JIpyrue
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HpOBEI:;(;II::MOFO IIpoBepsiembie NpeMeTHbIE Pe3yIbTATbI 0CBOCHHs! OCHOBHOM
00pa30oBaTeIbLHOM NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTarta

Pacnio3znaBaTh Ha MOJENSIX U U300paKEHUSIX MUPAMUIY, KOHYC, HUIHHID,

4.8 UCITOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo, TIpaHb, OCHOBAHHE,
pa3BEPTKA

4.9 M300pakath Ha KJIeTYaTON Oymare mpsiMOYTOJIbHBIN MapajuIeIeIUIIe]]

4.10 Boruncnare 00bEM  MPAMOYToJBHOTO — MapajuleNenumena,  Kyoa,
M10JIb30BATHCSl OCHOBHBIMH €IMHUIIAMU H3MEpEeHUs 00bEMa

411 Pemats HeciiokHblE 33aud Ha HAXO0XKJEHUE I'€OMETPUYECKHUX BEIUYMH
B IPAKTHUYECKUX CUTYalUsAX

ITPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 HatypanbHble yncia
Apudmerndeckne AEWCTBUS C MHOTO3HAYHBIMH HATYypPAJIbHBIMH YHUCIIAMH.
YucnoBble BBIpRXEHUsS, MOPAJOK JEHCTBUHM, HCHOJIb30BAHUE CKOOOK.
11 Hcnonp30BaHue MpU BBIUMCICHUSIX NIEPEMECTUTEIBHOIO U COYETATEIHHOIO
CBOWCTB CIIOKEHMSI W YMHOMEHMs, paclpeaesIuTeNIbHOro CBOMCTBA
YMHOKEHUS
1.2 OKpyIJIeHHEe HaTypaJIbHbIX YHCEl
13 Jlenutenu v KpaTHbIE YMCiIa, HAauOOIbIINNA OOLIMHA eTUTeNb U HauMEHbIIIee
ob1iee KkpatHoe. JIeIMMOoCTh CyMMBI M IPOU3BEICHHSI
14 Jlenenue ¢ octaTkoM
2 Jpobu
21 OObIKHOBEHHAs1 IpOOb, OCHOBHOE CBOWCTBO JIPOOH, COKpAIEHHE IPOOCH.
CpaBHEHHUE U YIIOPsIOUYMBAHUE APOOEit
99 Pemenue 3agau Ha HaXOX/IEHHWE YAaCTH OT LIEJOr0 U LIEJOro MO €ro YacTH.
JIpoOHOE YKCII0 KaK Pe3ysbTaT JIeIEeHUs
23 [IpencraBnenne necaTUYHONM ApoOM B BUAE OOBIKHOBEHHOW Jpodu u
BO3MOKHOCTb IPEJCTaBIECHUs OOBIKHOBEHHOU Ap0oOU B BUJIE NECATUUHON
JlecaTuuHble ApOOM M MeTpHuUecKas cucteMa Mep. Apudmernyeckue
2.4 NEHCTBUSL U YHCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U JECSTHUYHBIMU
IpoOsIMH
25 Otnomenue. JlenmeHue B JaHHOM OTHOIIEHWH. Macmtab, TpOMOpPIHS.
[IpuMeHeHne MponopLUuii IPY PEIICHUH 3a1a4
ITonsTre npoueHTa. BeranciaeHue npoueHTa OT BETUYHUHBI U BEJIMUUHBI 110 €€
2.6 MPOIEHTY. BhIpaxkeHne NpoLeHTOB JeCITUYHBIMU po0sMu. Pemenue 3anau
Ha IPOLEHTHI. Brlpa)keHne OTHOIIEHUsI BEIMYUH B TPOLIEHTaX
3 [TosiokHUTETbHBIE U OTPHUIIATEIbHBIE YHCIIA
[TonoxxurensHble M oTpULaTENbHbIe unciaa. Llensie yncna. Monynp uncna,
3.1 reoMeTpuyecKas MHTepHperanuss Moayis uucia. M3o0paxkeHue ducen Ha
KOOpJAMHATHOM NpsAMoi. UncioBble NpoMeXyTKH. CpaBHEHUE UNCEI
39 Apudmernueckue IEHCTBUS C TIOJOKUTENBHBIMU M OTPHUIATEIbHBIMU
qHCIaMU
[IpssmoyronbHasi cucTeMa KOOpAMHAT Ha IIOCKocTU. KoopauHaTs! TOUkH Ha
3.3 TUTIOCKOCTH, abcuucca W opawHarta. llocTtpoerwe Todek M ¢Guryp Ha
KOOPJAMHATHON TJIOCKOCTH
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Kon IIpoBepsieMblIii 3JIEMEHT COJEePKAHUA
4 ByKBEHHbBIE BBIPAKEHMUSI
IIpumenenne OyKB s 3alMCH  MAaTeMAaTHYECKUX  BBIPAKEHUH U
41 npeioxkenuii.  CoiictBa  apudmernyeckux —JedcTBHil. BykBeHHBbIE
BBIP)KEHUS M YUCIIOBBIE TOACTaHOBKH. byKBeHHBIE paBEHCTBA, HAXOKACHUE
HEU3BECTHOI'O KOMIIOHEHTA
42 ®opmyiibl, GopMysbl EPUMETPA U IUIOMIAAN HMPSIMOYIOJIbHUKA, KBaApaTa,
00bEMa napauienenuneaa u Kyoa
o) PenieHue TeKCTOBBIX 3a1a4
5.1 Pemenne TekCTOBBIX 337124 apuPMETHIECKUM CITOCOOOM
59 Pemenune noruueckux 3amad. Pemenune 3amad nepebopoM BCeX BO3MOXKHBIX
BapUaHTOB
Pemenue 3amau, colepkaliux 3aBUCUMOCTH, CBS3bIBAIOLIUX BEJIUYUHBI:
CKOpOCTb,  BpeMsl, pPAacCTOsHUE, I1I€Ha, KOJUYECTBO, CTOMMOCTb,
5.3 MIPOU3BOIUTEILHOCTD, BpeMsi, 00bEM paObOoThl. ENWHUIIBI M3MEPEHUS: MaCcCHI,
CTOMMOCTH, PAacCTOSHUSA, BpPEeMEHH, CKOpocTU. CBsA3b MEX1y eIUHHIIAMU
Y3MEpEHUs KaX101 BEJIMYNHbI
54 Pemenue 3amad, CBA3aHHBIX C OTHOLIEHHWEM, MPONOPLHOHATBHOCTHIO
BEJIMYMH, IPOLICHTAMH; pellICHHE OCHOBHBIX 33]a4 Ha IPOOU U MPOLIEHTHI
55 Onenka W NPUKMKA, OKPYIVICHHE pE3yIbTara. CocraBienne OyKBEHHBIX
BBIPQ)KEHUH 110 YCIOBHUIO 33/1a4H.
56 [IpencraBieHure JaHHBIX C MOMOIIBIO Tadmul U jauarpamm. CronOuatsie
auarpaMmbl. UTeHHe KpyroBbIX JUarpaMm
6 Harmsiinast reometpus
6.1 Tqua," npsiMasi, OTpPE30K, JIy4, Yroj, JIOMaHas, MHOIOYTOJIbHUK,
YeThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPY’KHOCTh, KPYT
6.2 B3aumHoe pacnosnoxeHue [ByX MNpSMBIX Ha IUIOCKOCTH, IapaljielibHbIe
1psiMble, NEePIEHANKYIISIPHbIE PSIMbIE
6.3 N3mepenue paccTosHMIA: MEKY ABYMA TOHKAMH, OT TOUKH /0 pSIMOH,
JUIMHA MaplIpyTa Ha KBaApaTHOW CETKE
6.4 V3MepeHue 1 NOCTPOEHKE YIII0B ¢ MOMOUIBIO TPAHCIIOPTUPA
65 Buasl TpeyronbHUKOB: OCTPOYIOJIBHBIM, IPSMOYTOJIBHBIN, TYIOYIOJIbHBIH,
paBHOOEIPEHHBIN, PABHOCTOPOHHUI
6.6 YeTbIpEXYToNbHUK. HpﬂM?erHBHHK, KBaJIpaT: MCIOJIb30BAaHUE CBOWCTB
CTOPOH, YIJIOB, AMAaroHajaen
N300pakeHne reomMeTpuueckux GUryp Ha HEIMHOBaHHOW Oymare ¢
6.7 UCIOJIb30BAaHUEM  IUPKYJsS, JUHEMKH, yroJbHHMKA, TpaHCIOPTHpA.
ITocTpoeHust Ha Ki1eT4aToil Gymare
6.8 IlepuMeTp MHOTOYTOJIBHUKA
6.9 [TonsaTtue miomaau Gurypsl, eTUHULB U3MepeHus miomanu. [pubnmxénnoe
Y3MepeHue IIomaan Guryp, B TOM 4ucie Ha KBaApaTHOW CETKe
6.10 [TpubamxEHHOE U3MEPEHNE JJIMHBI OKPY>KHOCTH, TJIOIIAIN Kpyra
6.11 CummMmerpus:  LeHTpaibHas, oceBas M  3epkanpHasd. [locTpoenue
CUMMETPUYHBIX QUryp
Harnsgusle IIPEJICTaBICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
6.12 napajuienenunes, Kyo, npusma, nupammuaa, KOHyc, IWIMHAD, map u chepa.

N300paxkenne  mpocTpaHCTBeHHBIX  (uryp.  Ilpumepsl  pa3BépTok
MHOIOIPDAaHHHMKOB,  InuIMHApa M KoHyca.  Co3gaHue  mopene
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Kon IIpoBepsieMblIii 3JIEMEHT COJEePKAHUA
IIPOCTPAHCTBEHHBIX (GUryp (U3 Oymaru, NpoOBOJIOKH, IUIACTUIMHA U APYTUX
MaTEpUaJIOB)

6.13 ITonatue o6béma, eauHuLbl U3MepeHus 00béMa. OOBEM MPSIMOYTOJIBHOIO

napajuiesienunena, Kyoa




