PABOYASA ITPOT'PAMMA

yueOHoro npeamera «MareMaTuKa

JUTsl o0yJarommxcs 5-6 KiaccoB



COJAEP/KAHUE OBYYEHUA
5 KUIACC

HartypaJjbHble 4yucia 4 HYJIb

HarypanbHoe uuncio. Psn Harypanbnbix uucen. Yucio 0. M300pakeHne HaTypadbHBIX YHCEI
TOYKaMHU Ha KOOPJUHATHOM (YUCIIOBOI) MPSMOM.

[lo3unmoHHas cucrteMa cuucieHusd. PuMckas HyMmepauus Kak HpUMEp HEMO3UIIMOHHOU
CUCTEMBI cuucieHus. [lecsaTuuHas cuctemMa CUMCIICHUS.

CpaBHeHHE HaTypalbHBIX YHCENl, CpaBHEHUE HaTypalbHbIX uHucel ¢ HylIéM. CrocoObl
cpaBHeHUs. OKpyTJI€HHE HAaTypalbHbIX YUCEIL.

CroxeHue HaTypalbHBIX YHMCEN, CBOMCTBO HYJIA MPHU CIOKEHHH. BrlunTaHue kak AeicTBue,
o0paTHOE CIOKEHUIO0. YMHO)KEHHE HATypajbHBIX YHCEJ, CBONCTBA HYJs M E€OUHMIBI IIpU
YMHOXXCHHH. JleneHue Kkak aecTBue, oOpaTHOE€ YMHOKEHHIO. KOMITOHEHTHI NEWCTBHM, CBS3b
Mexxay HuMmH. IlpoBepka pesymbraTa apudmernueckoro neictBus. llepemectutensHoe U
coueTaTeNIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHUS W YMHOXEHHs, paclpeesuTeIbHOe CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnonp3oBanue OYyKB 111 00OO3HAUYEHUS HEU3BECTHOTO KOMIIOHEHTAa M 3alHCH CBOWCTB
apupMETUIECKUX JEeHCTBUM.

Jenutenu u KpaTHbIE 4yucia, pa3ioKEHUE HAa MHOXKUTEIU. IIpocTeie M cocTaBHBIE 4YMCA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenne ¢ ocTaTKOM.

Crenensb ¢ HaTYpaJIbHBIM MOKA3aTeNeM. 3alliCh YUCIA B BUAE CYMMBbI Pa3psiAHBIX ClaraeMblX.

UucnoBoe BbIpaKECHHE. DBbluncieHHWE 3HAYEHUM YMCIOBBIX  BBIPDAKEHMM, IOPSAOK
BBIIIOJIHEHMS AeUCTBUM. MIcnioyib30BaHMeE MTPU BBIYMCIICHUSX IEPEMECTUTEIBHOTO U COUYETATEIbHOTO
CBOICTB (3aKOHOB) CJIO’KEHUS U YMHOXKEHHUS, PACTIPEACTUTEILHOTO CBOMCTBA YMHOKEHHS.

JApoou

[TpencraBinenne o apoOM Kak croco0e 3amuch 4acTd BedWIWHBL. OOBIKHOBEHHBIE IPOOH.
[TpaBuiibHBIE U HempaBuibHbIe ApoOu. CMmemanHas aApoOb, MpeACcTaBleHne CMEUIaHHOW ApoOu B
BUJIE HENpPaBWJIBHON JpoOM M BbIIEICHHE €O 4YacTH Yucila W3 HENpaBUIBLHOW JapoOwu.
N300paxkenue 1pobei ToukaMu Ha 4MUCIOBOM mpsimoi. OCHOBHOE CBOMCTBO Japodu. CokpaleHue
npobeit. [TpuBenenue Apodu Kk HOBOMY 3HamMeHaTet0. CpaBHEHHE IPOOE.

CrnoxeHue M BBIUMTAHHE JpoOei. YMHOXeHHe M JeneHue ApoOel, B3auMHO OOpaTHbIE
npobu. HaxoxaeHne 4yacTy 1enoro U Heyoro 1o ero YacTH.

Hecatuunas 3anuch Apodeii. [IpeacraBnenue AecATUYHON OpoOH B BUAE OOBIKHOBEHHOM.
N300paxeHne OECATUUHBIX ApoOei TOUuKaMM Ha 4KCIOBOM NpsAMoi. CpaBHEHHE AECSITUYHBIX
Ipobeii.

Apudmernueckue IeHCTBUS C JECATUUHBIMU Ipo0siMu. OKpyriieHue NeCATUYHBIX Ipo0eit.

Pelnenue TeKCTOBBIX 3a1a4

Pemenune TekcTOBBIX 3a7ad apudMeTHYeCKUM crocoboM. PemieHue joruueckux 3anad.
Pemenue 3amau nmepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. VCHonb30BaHUE MPHU PELICHUHU 33734
TaOJIUI ¥ CXEM.

Pemenune 3anau, copepkamux 3aBUCHUMOCTH, CBSI3bIBAIOLIME BEIMUYUHBL: CKOPOCTb, BPEMH,
paccTosiHue, IIeHa, KOJMWYEeCTBO, CTOMMOCTh. EJMHMIIBI M3MepeHHs: Macchl, 00bEMa, IEHBI,
paccTosiHusA, BPEMEHHU, CKOPOCTH. CBS3b MEXy €IMHULIAMU U3MEPEHNS KaKIOW BEJIMYHHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHre naHHBIX B BUJIE TAOIUIL, CTOIOYATHIX HATPAMM.

Harnsanas reomerpust

Harnsanele npencraBieHust o Gurypax Ha IJIOCKOCTH: TOYKa, IMpsMasi, OTPE3OK, JIyd, yrod,
JOMaHasi, MHOTOYI'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. IIpsMo#, oCTpslid, Tymol M pa3BEPHYTHIN
YTJIBL.

JnuHa  oTpe3ka, MeETpHUYECKHE E€OUHMIBI JIuHBL  JliMHA  JIOMaHOW, NEepUMETp
MHOTIOYrojbHUKa. MI3MepeHne n nocTpoeHre yriioB ¢ IOMOIIbIO TPAHCIIOPTHPA.

Harnsignele npeacraBieHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJbHHUK, NMPSMOYTOJbHUK,
KBaJpaT, TPEYTOJILHUK, O paBEHCTBE (QUTYD.



N300paxkenune ¢uryp, B ToM 4ucie Ha kierdaroil Oymare. [loctpoenue xondurypanuii u3
yacTell MpsIMOM, OKPYKHOCTH Ha HEIMHOBAaHHOW M KieTdaTrod Oymare. Vcmosnbp3oBaHHWE CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHHMKA, KBaJpaTa.

[Inomane NpsAMOYroJbHUKA U MHOTOYIOJBHUKOB, COCTABJICHHBIX W3 IPSIMOYTOJBHHKOB, B
TOM 4Hcie Guryp, n300paKEHHBIX Ha KileT4aTol Oymare. EAMHUITBI M3MEpEHUs IUIOMIaIH.

Harmsinuele  npeicraBieHMs O MPOCTPAHCTBEHHBIX — (Urypax:  HPSMOYTOJIbHBIN
napaienenunes, Kyo, MHOrorpaHHUKH. M300paskeHre mpoCTeHIMX MHOTOTPaHHUKOB. Pa3BEpTKU
kyOa u mnapamnenenunena. Co3gaHue Mojenedl MHOTOTPaHHUKOB (M3 OyMaru, INpPOBOJIOKH,
IUTACTUJIMHA U APYTUX MATEpUAIOB).

O0BEM npsAMOYToJIbHOIO Napajenenunena, kyoa. Equauiel namMepenus oobéma.

6 KUIIACC

HartypajbHble yncia

Apudmerndeckne AEHCTBUS C MHOIO3HAUYHBIMU HATypaJbHbBIMM uuciaMu. YuciIoBble
BBIPKEHUS, TMOPSAJIOK NEHCTBUHN, MCIONB30BaHWE CKOOOK. Mcmonb3oBaHWE NpPU BBIYMCICHHSIX
IEPEMECTUTENILHOTO U COYETATEIIbHOTO CBOMCTB CIIOXKEHHUS U YMHOXKEHUS, paclpeaeIuTeIbHOIO
cBoiicTBa yMHOeHUs. OKpyIJIeHUuE HaTypajJbHBIX YHUCEN.

JlenuTenu M KpaTHbIe YKcia, HAUOOJIBIINM OOLIUI 1enuTeNnb U HauMeHblee o0lee KpaTHoe.
JlenuMocTh CyMMBI U IpOU3BeIeHus. JeJIeHre ¢ OCTaTKOM.

JApoou

OObIKHOBEHHAsi /1po0b, OCHOBHOE CBOMCTBO ApoOu, cokpaiieHue japoOeil. CpaBHeHue u
ynopsounBanue Jpobei. Penienne 3amady Ha HaxOXJIEHME YacTH OT LEJIOT0 M LEJIOro IO €ro
yactu. JpoOHoe umcno kak pe3ynbrar aeneHus. [IpencraBieHue ACCATUYHOW IpoOU B BHIE
OOBIKHOBEHHOM JJpOOU U BO3MOKHOCTh IIPEJCTABICHUS OOBIKHOBEHHOM 1pOOH B BUJIE 1E€CATHUHOM.
Hecatuunpie npoOu W MeTpuyeckas cuctema Mep. ApudMeTHyecKhe IEHCTBUS W UYHCIOBBIC
BBIPa)KEHUS ¢ OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSMHU.

OtHowenue. JleneHue B JaHHOM OTHOIIEHMU. Macmral, mnponopuus. I[Ipumenenue
HPONOPLUUI NP pELIeHUH 3a1au.

[TonsiTue mpoueHta. BeruncineHne mporeHTa OT BEIUMYMHBI M BEIMYUHBI 1O €€ MPOLEHTY.
BeipaxxeHue MpoOLEHTOB JeCATUYHBIMH JpoOsMu. Perienue 3amau Ha MpOLEHTH. BrlpakeHue
OTHOIIEHUSI BEIMYMH B MTPOLIEHTAX.

ITosioxkuTEIBHBbIC M OTPHIATEIbHBIC YHCJIA

[TonoxxurenbHble U OTpULaTeNbHbIE uncna. Lensie yncna. Moayne ymcna, reomeTpuyeckas
UHTEpHpeTanus MOAyas uyucia. M3o0paxeHue dyMcen Ha KOOpAMHATHOW mpsiMoi. Yucnoble
npoMexyTku. CpaBHeHue uuncen. Apudmernyeckue JEHCTBUS € TMOJOKHUTEIBHBIMH U
OTPULATEIBHBIMH YUCIIAMHU.

[TpsimoyronbHasi cucteMa KOOPAMHAT Ha IUIOCKOCTH. KOoopauHAaThl TOYKM Ha IUIOCKOCTH,
abcuucca u opauHarta. [loctpoeHne Touek u GUryp Ha KOOpAMHATHOMN MIIOCKOCTH.

BykBeHHbIe BbIpakeHUs

[TpumeHenne OykB JJsl 3allUCH MaTeMaTUYeCKMX BbIpa)KeHUH U mpeoxeHuil. CoiicTBa
apumeTnyeckux AercTBuil. BykBeHHBIE BBIPa)KEHHS M UHUCIOBBIE IOJICTAHOBKU. ByKBEHHbIE
pPaBEHCTBA, HAXOXKJICHHE HEN3BECTHOIO KOMITOHEHTa. DOpMyIibl, GOPMYIIBI IEpUMETpa U TUIOLIAAN
NpsIMOYTOJIbHHKA, KBajipaTa, 00bEMa napasuienenunena 1 Kyoa.

Pelenue TeKCTOBBIX 33124

Pemenne TekCTOBBIX 3adau apupMeTHUYeCKHMM crocoboMm. Perienue Jornyeckux 3ajad.
Pemrenue 3a1a4 nepe6bopoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenne 3amau, colepkaliux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEIMYUHBL: CKOPOCTb, BpEM,
paccTosiHUe, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, HPOM3BOJIUTENBHOCTb, BpeMs, 00BEM palOTHI.
EnuHunbl u3MepeHus: Macchl, CTOMMOCTH, PACCTOSHMS, BpeMEHH, CKOopocTU. CBsi3b Mexay
€AVHMIIAMU N3MEPEHUS KaXK101 BEINYNHBI.

Pemenue 3ama4, CBI3aHHBIX C OTHOUIEHHEM, NMPONOPIMOHATBHOCTHIO BEIMYHH, MPOIIEHTAMU;
pelleHre OCHOBHBIX 33/1a4u Ha JpoOu U MPOLEHTHI.

OneHka W NpHKHUAKA, OKpyrieHue pesynbrata. CocraBieHHe OyKBEHHBIX BBIPAKEHHM IO
YCIIOBUIO 3aJ1a4H.



[IpencraBiaeHne JaHHBIX ¢ TOMOIIbIO TabauI U guarpamm. CtoaOyarbie TuarpaMMbl: YTCHHUE
Y IOCTpoeHue. UTeHne KpyroBbIX Harpamm.

Harasinnas reomerpus

Harnsanele npencraBieHuss o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yroJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3auMHOe pacnosiokeHue JByX MpsMBIX Ha IUIOCKOCTH, MapajulelibHbIE IpsIMBIE,
NEPIEeHIUKYIIApHbIE NpsMble. M3MepeHue paccTOsHUM: MEXIy ABYMS TOYKaMH, OT TOYKH 10
NPsIMOM, IJIMHA MaplIpyTa Ha KBaJPATHON CETKE.

W3mepeHne M MOCTPOCHHME YIJIOB C IIOMOUIbIO TpaHCHIOpTHpa. Buibl TpeyroibHUKOB:
OCTPOYTOJIbHBIM,  TPSIMOYTOJIbHBIN,  TYNOYIOJIbHBIA, pPaBHOOCAPECHHBIA, PaBHOCTOPOHHHIA.
YeThIpEXYroIbHUK, IPUMEPHI YETBIPEXYTOJIBHUKOB. [IpsAMOYroiapHUK, KBaapar: HMCIOJb30BaHUE
CBOICTB CTOpOH, yIjoB, AuaroHaineil. M3o0paxeHue reomerpuueckux (Gpuryp Ha HEITMHOBAHHOMN
Oymare ¢ HCHOJb30BAaHUEM LMPKYJA, JIMHEWKH, YrojibHHUKa, TpaHcroptupa. IloctpoeHus Ha
KJIeT4aTou Oymare.

[Tepumerp mHOTOyroNbHUKA. [loHATHE IOMmAMM (HUTYpPBI, €AMHUIBI U3MEPEHUS ILUIOLIA]IH.
[Tpubmmk€HHOE U3MepeHue Iomaau GUryp, B TOM 4ucie Ha KBaJapaTHo cerke. [Ipubmmkénnoe
U3MEpEHHE JUTMHBI OKPY>KHOCTH, IIJIOLIAIN Kpyra.

CummeTpusi: HEeHTpalibHAsL, OCEBas U 3epKajbHasi CHMMETPUHU.

[TocTpoeHre CUMMETPUYHBIX UTYP.

Harnsigaele npeacTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: mapajuiefenune, Kyo, mpusma,
nupamMuia, KOHyC, HWIHHAP, map u cdepa. M3o0paxkenne nmpocTpaHCTBEHHBIX ¢uryp. [Ipumepsr
pa3BEPTOK MHOTOIPAHHUKOB, IWIMHIpA U KoHyca. Co3/laHue Mojenel MpoCTPaHCTBEHHBIX GUTYP
(13 Oymaru, TpOBOJIOKH, TUTACTHIIMHA U JPYTUX MATEPUATIOB).

[Tonstue o0bEMa, eauHUIBI U3MepeHUs 00béMa. OOBEM MPSAMOYTONBHOIO Mapajiesenumesa,
KyOa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS IpOrpaMMbl y4deOHOro Kkypca «MaremaTtuka»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBIIEHUEM UHTEpEca K MPOIIJIOMY M HACTOSALIEMY POCCUHCKON MaTEMaTHKH, LIEHHOCTHBIM
OTHOILEHHEM K JIOCTHKEHHUAM POCCUHCKHUX MAaTEeMaTHUKOB U POCCUHCKOM MaTeMaTHYECKOM LIKOJIBI,
K UCTIOJIb30BAaHUIO 3TUX JOCTIKEHUH B IPYTrUX HayKax U MPUKIAJHBIX cdepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaXKJIaHWHA M pealu3aldil ero Impas,
IPEJCTAaBICHUEM O MAaTEMAaTUUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD, SIBICHUH,
IpoIeyp TPaKAAHCKOTO O0IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIICHUIO
9THUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JAOCTHKEHUH HayKH, OCO3HAaHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIILHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PELICHUM MPAKTUYECKUX 3a7ad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHYeCKOro oOpa3oBaHMs Ha NMPOTSIKEHUU BCEH
KU3HHU JJIS1 YCHEIHOW NMPO(eCcCHOHAIBHONW JEATETbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HaHHBIM BBHIOOPOM M MOCTPOCHUEM MHIUBUAYAJIbHON TPACKTOPUU 00pa30BAHUS M KU3HEHHBIX
IUTAaHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M ACTETHMYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 3a]ay, PelCHUH, pacCyKIeHUH, YMEHUIO BUIETh MaTEeMaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMSA

OpUEHTAaIlel B JEATEJIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4yHbIX IpeICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHs 4YeJIOBEKa, NPUPOABI M OOILIeCTBa, MOHUMaHHEM
MaTeMaTUYeCKON HayKu Kak c@epbl 4YelOBEYECKOW JAESITEeIbHOCTH, O3TamoB €€ pa3BUTHUS U
3HAaYMMOCTH JUI PAa3BUTUS LMBHIM3AIMM, OBJIAJEHUEM S3BIKOM MAaTEMAaTUKH M MaTeMaTHYeCKOU
KyJIbTYpOH Kak CpEJICTBOM IIO3HAaHUS MHpa, OBJIAJCHUEM MPOCTEHIIMMH  HaBbIKAMU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

6) ¢pusuyeckoe Bocnutanue, GopMHpPOBaAHHMeE KYJbTYPbI 310POBbSl M IMOLMOHAJIBLHOIO
Os1aromostyqust:

TOTOBHOCTHIO MPHUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbsS, BEACHUS
310pOBOTO 00pa3a >XU3HHU (340pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
perymnsipHasi gu3nyeckass aKTHMBHOCTBH), C()OPMHUPOBAHHOCTHbIO HaBbIKa pe(JIeKCUH, MpU3HAHHEM
CBOETO IpaBa Ha OIIMOKY M TaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) IKOJI0rMYecKoe BOCIIUTAHUE:

OpHEHTallMell Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU s pelieHus 3ahad B 00JIacTH
COXPaHHOCTH OKpY’Kalollel Cpeapl, IJIaHUPOBaHHUS TOCTYIIKOB M OIEHKH HX BO3MOMKHBIX
MOCJEACTBUM Il OKpYXaromleil cpeapl, OCO3HAHHWEM TII00ATbHOTO XapakTepa 3KOJIOIMYECKHX
npo0JieM U myTel X pelieHus;

8) ajanTanus K M3MEHAOIUMCS YCIOBUIM COLMATBHOM M PUPOIHOIi cpeabl:

TOTOBHOCTBIO K JIEWCTBHUSAM B YCIIOBUSIX HEOIPEIEIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPaKTHUECKYIO JEATeIbHOCTh, B TOM YHCIE YMEHHE YUYHUTBHCS y JIPYTHUX
Jrofiel, mpuodpeTaTb B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHMS, HAaBBIKM M KOMIIETEHIIMH W3
OTIBITA JAPYTHX;

HEO0OXOUMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM 4yHcie (HOpMyIHpOBaTh HAEH,
MOHATHUS, THUMOTE3bl 00 OOBEKTAaX M SBJICHUSAX, B TOM YHCIIE PaHEE HEU3BECTHBIX, OCO3HABaTh
ne(QUIUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAIIHIO

KaK BBI30B, TpEOYIOUIMI KOHTpMEp, KOPPEKTHUPOBaTh NPUHUMAEMble pEHIeHHs U JEeUCTBUA,
(bopMyIHpOBaThH M OLICHUBATH PUCKHU M MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBIABJIATE W XapPAKTCPU30BATh CYHMICCTBCHHBLIC IIPU3HAKHW MATCMATHYCCKUX O6’beKTOB,
NOHATHH, OTHOIIECHHH MEXIy NOHATUAMH, (HOPMYIHPOBATH ONpEACICHUS MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN NMPHU3HAK KIACCU(PHUKALMKU, OCHOBAHUA A 00O0OLIEHUS U
CpPaBHEHUs1, KPUTEPUU IIPOBOJMMOIO aHAJIU3A;

BOCIIPUHUMATh, (OpPMYyJIUpOBaTh M IPeoOpa3oBbIBATh CYXICHMS: YTBEPAMTEIbHbIE U
OTpHLIATENIbHBIE, €ITUHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE,

BBIABJIATE MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U W IPOTHUBOPCUHUA B (baKTaX,
JAHHBIX, HAOJIONCHMAX M YTBEPXKICHUAX, Mpe/UlaraTb KPUTEPUU JJs  BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JIeJIaTh BBIBOJBI C MKCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JNEAYKTUBHBIX WM HHIYKTHBHBIX
YMO3aKJIFOYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa30buparh J10Ka3aTeiabCTBAa MATEMAaTUUYECKUX YTBEP)KICHHUH (MpsMblE U OT IPOTHUBHOIO),
IPOBOJIUTH CaMOCTOSITEIbHO HECIIOXKHBIE JIOKAa3aTeIhCTBA MAaTEMaTHUECKUX (DaKTOB,
BBICTPAaWBaTh apryMEHTALMIO, IPUBOJIUTH NPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PacCyX/ICHUS;

BBIOMpATh CIIOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHHUS,
BbIOMpAaTh HanOoJIee NOAXOAAIIMM ¢ Y4ETOM CaMOCTOSATENBHO BbIIETICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbcKue AeiCTBHUA.

UCIIOJIB30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAaHUs, (OPMYITHPOBATH
BONPOCH, (UKCHUPYIOLIME MPOTHBOpPEYHE, MPOOIEeMy, CaMOCTOSITENBHO YCTaHABIMBAThH
HCKOMOE U JaHHO€, (OPMHUPOBATh TUIIOTE3Y, ApTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHHUE;
MPOBOAWTH MO CaMOCTOSITENBHO COCTaBJICHHOMY IIJIaHY HECIOXKHBIA JKCIEPUMEHT,
HEOOJIBIIIOE HCCIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COO0ii;

CaMOCTOSTENbHO (HOPMYIHPOBATH 0O0OIIEHHS M BHIBOJBI MO Pe3ylbTaTaM MPOBEIEHHOTO
HAOJIIO/ICHUS, WCCIICIOBaHMS, OIICHUBATH JIOCTOBEPHOCTHh TOJNYYEHHBIX pE3YJIbTATOB,
BBIBOJIOB M 00OOIIEHNI;

IMPOTrHO3UPOBATH BO3MOKHOC PAa3BUTUC IMPOLECCA, a TAKKC BbIABUTaTh NPCAINOIOXKCHUA O
€T0 pa3BUTUH B HOBBIX YCJIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIMU, JAAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1auu;

BBIOMpATh, AaHAJIU3UPOBATh, CUCTEMATH3UPOBAaTb M HMHTEPIPETUPOBATH HHGPOPMALUIO
pa3INYHBIX BUAOB U (POPM IPECTABICHHUS;

BbIOMpaTh (GopMy MpencTaBiIeHUs HHPOpPMAIMM U WUIUIIOCTPUPOBATH pElIaeMble 3aJaud
CXeMaMH, AMarpaMMaMH, HHOM rpadukoi U MX KOMOMHALMSIMH;

OLIGHUBATh HAAEKHOCTh WH(GOpPMAIMU IO KPUTEPUSM, MPEIJIOKEHHBIM YYUTEIeM WU
c(OpMyYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIIPUHUMATh U (OPMYITUPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBUSMU U UEISIMH
oO11eHwusl, ICHO, TOYHO, TPAMOTHO BBIPAJKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUChMEHHBIX
TEKCTax, AaBaTb IMOJACHCHHA IIO XOAY PCIICHHA 3aJadyd, KOMMCHTHUPOBATH HOHy‘ICHHBIﬁ
pe3yInbTarT;

B XOJI¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
peLHaCMOI\/'I 3aa4yy, BBICKA3bIBATh HWJACH, HALCIICHHBIC Ha IMOUCK PCIICHUSA, COMOCTABJIATH
CBOM CYXXACHHUS C CYXICHHUSMH JIPYTUX YYaCTHUKOB JTHAJIOTA, OOHAPYKUBATh Pa3In4Ke U



CXOJCTBO TIO3WIMHA, B KOPPEKTHOH (dopme QopMyTupoBaTh pa3HOTIACHUS, CBOHU
BO3PaKEHUS,

® MPEACTaBIATh PE3YNbTAThl PEIICHUS 3a7aud, JKCIEPUMEHTA, HCCICIOBaHUS, MPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ YYETOM 3a7ad MPE3CHTAUH |
0COOEHHOCTEH ayIUTOPHH;

® T[OHUMATh W KCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHUIYAJIBLHON pabOTHI MPHU
pEIICHNH YY4eOHBIX MaTEMAaTHUYCCKUX 3a]1a4;

® T[PUHUMATHh LEJIh COBMECTHOW MAEATEIHbHOCTH, TUIAHUPOBATH OPTaHU3AIMIO COBMECTHOU
paboThI, pacmpenensTh BHIbI padoOT, JOTOBApUBATHCS, OOCYXKIATh MPOIECC U Pe3yJabTaT
paboThI, 00001IaTH MHEHUS HECKOJIBKUX JIFOJICH;

® yYacTBOBaTh B IPymmoBbIX (popmax paboTel (0OCYXIeHUs, OOMEH MHEHHSIMH, MO3TOBBIE
HITYPMBI B JPYTHE), BBIIIOJHATH CBOIO YacTh pa0OThl U KOOPAHMHHUPOBATH CBOU JICHCTBUS C
JPYTUMHU YICHaMH KOMAaHJIbI, OIIGHUBATh KA4€CTBO CBOEro BKJIaJia B OOMIMNA MPOIYKT IO
KpUTEpUsM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3amnus:
® CaMOCTOSTEIbHO COCTABJISITH IUIAH, aJITOPUTM pELICHUs 3a7auu (WM €ro 4acTb), BHIOUpPATh
croco0 pemeHus ¢ Y4ETOM HUMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAILIUH.
CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJIEKT:
e BJaJeTh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS IpolLiecca U pe3ysibTaTa pPeLIeHus
MaTeMaTHYeCKON 3ajjauu;
® [PEABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH pPELICHUM 3aJa4dd, BHOCHUTH
KOPPCKTHUBBI B ACATCIIBHOCTL HAa OCHOBC HOBBIX O6CTO$IT€.HI)CTB, HaﬁHCHHBIX OIHI/I6OK,
BBISIBJICHHBIX TPYIHOCTEH;
® OLCHHUBATbL COOTBCTCTBHUC PpE3yJibTaTa ACATCIbHOCTHU MMOCTaBJIICHHOM oeimm u YyCIOBHAM,
OOBICHSATH OPHUYUHBI JOCTHXXCHUA WM HCIOCTHIKCHHA LCIIN, HAXOAUTbH OHII/I6Ky, JaBaThb
OLIEHKY ITPHOOPETEHHOMY OIBITY.

MNPEAMETHBIE PE3YJIBTATHBI

K konmy oOydeHuss B S5 KkJjacce O0Oy4aroOmMICS TMOJYyYUT CIEAYIONIME TIPEIMETHbBIS
pe3ynbTaThl:

Yuca 4 BbIYHCIEHUSA

[TonnmaTh ¥ TPaBUIBHO YHOTPEOISATH TEPMHUHBI, CBSI3aHHBIE C HATYPalbHBIMH YHCIIAMU,
OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU.

CpaBHMBaTh M YNOPAIOUYMBATH HATypalbHbIE YKCIIA, CPABHUBATh B MPOCTEUIIUX CIydasx
OOBIKHOBEHHBIE IPOOH, AECSITHIHBIC POOH.

COOTHOCUTH TOUKY Ha KOOPAMHATHOMN (YUCIOBOI) MPSIMOI C COOTBETCTBYIOIIUM €i YUCIIOM U
n300paxkaTh HaTypaJbHbIE YKCIa TOUKaMH Ha KOOPJUHATHOMN (YMCIIOBOI) MPSIMOH.

Boimonusate apupmMerndeckue ACHCTBHS C HATypalbHBIMH YHCIAMH, C OOBIKHOBEHHBIMH
JIpOOSIMH B TIPOCTEHTITUX CITydasX.

BrInoaHATE TPOBEPKY, MPUKUIKY PE3YJIbTaTa BRIUUCICHUH.

OKpyTIATh HaTYpaJIbHBIC YUCIIA.

Pelnenue TeKCTOBBIX 33124

Pemate TekcTOBBIC 3amauu apu(OMETHUECKHUM CIIOCOOOM W C MOMOIIBIO OPTaHM30BAHHOTO
KOHEYHOT0 Tiepedopa BCeX BOZMOKHBIX BAPUAHTOB.

Pemate 3amaum, cojaepikaiiie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3aIIUCH, CXEMbI, TaOJIUIIbI, 0003HAUYEHHUS IIPU PEILICHUH 3a7ay.

[Tonb30BaTbCcsi OCHOBHBIMHM €IWHULIAMH HU3MEPEHUS: II€HBbI, MACChl, PACCTOSHHS, BPEMEHH,
CKOPOCTH, BbIPa)KaTh OJJHU €IUHUIIbI BETUYHHBI Uepe3 ApYyTHUE.



W3Briekarh, aHAIM3UPOBATh, OICHUBATh WH(OPMAIHIO, MPEICTABICHHYIO B TaOmuIlEe, Ha
CTONOUYaTON AMAarpaMMe, HHTEPIPETUPOBAThH MPEACTABICHHBIE JaHHbIE, UCTIOIb30BaTh JaHHbIE MIPU
pELIEHNUH 3a]1a4.

Harasinnast reomerpust

[Tonp30BaTbCsi TEOMETPUYECKMMHU IOHATUSAMM: TOYKA, IMpsMas, OTPE30K, Jyd, YIoJl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOIUTE TPUMEPHI OOBEKTOB OKPYKAIOIIETO0 MHUPA, HMCIOMMX (OpMYy H3YU4EHHBIX
FeOMETPUUECKUX QUryp.

Hcnonp30BaTh  TEPMUHOJIOTHIO, CBA3AHHYH C  yIJIaMU:  BEpPIIMHA, CTOPOHA, C
MHOT'OYTOJIbHUKAMH: YIoJl, BEPIIMHA, CTOPOHA, IHAaroHallb, C OKPYXHOCTBIO: PaJANyC, AHAMETP,
LEHTP.

N300paxaTh u3ydeHHbIe TeoMeTprudecKkue (pUurypsl Ha HEJIMHOBAHHOM M KJIeT4aToi Oymare
MIOMOILIBIO UUPKYJIS U JIUHEUKH.

Haxonuth 1uHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C IIOMOIIBIO JIMHEUKH, CTPOUTH
OTPE3KU 3aJaHHOM JJIMHBL, CTPOUTHh OKPYKHOCTh 3aJJaHHOTO paJnyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBajJpaTa sl UX HNOCTPOEHUS,
BBIYMCJICHHUS TUIOIIA/IA U IEPUMETPA.

BbruucnsaTe nepuMerp W IUIOMAAb KBajgpara, MPsMOYTOJbHHKA, (UTYpP, COCTaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM YHCIIe QUTYP, N300pKEHHBIX HA KJIETYATON Oymare.

[lonb30BaTbCcsl OCHOBHBIMM METPUUYECKUMHU €AMHUIIAMU W3MEpPEHUs JUIMHBL, IUIOLIAIN;
BBIPAXaTh OJHU €IMHUIbI BETUYMHBI YEPE3 APYTrHUeE.

Pacno3naBate mnapamienenunen, KyO, HCHOJIb30BaTh TEPMHUHOJOTHIO: BEpIIMHA, pPedpo,
rpaHb, U3MEPCHMUS, HAXOUTh H3MEPCHUS NapajuIelienumea, Kyoa.

Bobruncnsate 00b€M KyOa, mapaienenurena Mo 3aJaHHBIM H3MEPEHHSM, MOJIb30BaThCs
eIMHUIIAMU U3MEPEHUS 00BEMA.

PemaTte HecnoXHbIE 33Ja4M Ha M3MEPEHUE T'€OMETPUUYECKUX BEIUYMH B IPAKTUUYECKUX
CUTYyalHsIX.

K koniy oOyuenus B 6 KJjacce oOydaromuiics TOMYYUT CIEAYIOUIME IpPEeIMETHBIC
pe3yJIbTaThI:

Yucsia v BbIYUCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBS3aHHBIC C PA3IMYHBIMU BHUJAMU YHCET U CIOCOOAMU MX
3aMucH, IEPEXOIUTH (€CIH 3TO BO3MOXKHO) OT OJHOM (JOPMBI 3aMHUCH YHCTIA K APYTOM.

CpaBHHMBaTh M YIOPSAJOYMBATH I1IE€TbIE€ YKCIA, OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH,
CPaBHMBATH YKCJIA OJJHOI'O U PA3HBIX 3HAKOB.

BreinonHsaTe, codeTas yCTHBIE W TNHChbMEHHBIE NPUEMBI, apuPMETUYECKHE ICUCTBUS C
HAaTypaJIbHBIMH W [ENbIMH  4YHUCIaMH, OOBIKHOBEHHBIMU H  JACCATUYHBIMU  JAPOOSMHU,
MOJIOKUTENBHBIMU U OTPULATEIbHBIMHA YACIIAMM.

BplunciiaATh 3HaYEHHS YMCIIOBBIX BBIPAXKEHUM, BBIIIOJHATH IMPUKUAKY U OLIEHKY pe3yJibTaTra
BBIYHCIICHUM, BBIMIOJHATh TPEOOPA30BAaHUSI YHCIOBBIX BBIPAKEHHH Ha OCHOBE CBOWCTB
apu(MeTHYECKUX AeUCTBUI.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOIIMM €W YHCIOM U
M300paxkaTh YUCIIa TOYKAMU Ha KOOPAMHATHOM MPSMOiA, HAXOJUTh MOAYJIh YUCIIA.

COOTHOCHTB TOYKH B MPSIMOYTOJIbHOM CUCTEME KOOPAUHAT ¢ KOOPAUHATAMH 3TOM TOUKH.

OKpyTJITH LEeTbIe YKHCTia U IeCATUIHBIE IPOOH, HAXOIUTh IPUOTMKEHUS YHCE.

YucJioBble U OyKBeHHbIE BbIPAKEHUS

[Tonnmats ¥ ynoTpeOisiTh TEPMHHBI, CBS3aHHBIE C 3AMUCHI0 CTENEHU YHUCIA, HAXOJIUTh
KBaJpaT 1 KyO 4Hcia, BEIUUCIIATH 3HAUEHUS YUCIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTEECHU.

[Tonb30BaTbcs NMpU3HAKAMU JIETMMOCTH, PacKJIaJblBaTh HATypalbHbIE 4YKCIa HA MPOCTHIE
MHOXHTEIH.

[Tonb30BaThCs MacITaboOM, COCTABIATH IPONOPIIUU U OTHOLICHHUS.

Hcnonb3oBaTe OyKBBI A1 0003HAYEHUs] YMCEN NPU 3aIHCH MaTeMaTHYECKUX BbIpaKEHU,
COCTaBJIATh OyKBEHHBIE BBIPRKEHUS U (OPMYIbI, HAXOAUTh 3HAYEHUS OYKBEHHBIX BBIPAKCHMH,
OCYILECTBIISSE HEOOXOIMMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMS.

HaxonuTs HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.
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Pemars MHOTOIIar0OBBIE TEKCTOBBIE 3a7]a4l apU(PMETUYECKUM CIIOCOOOM.

Pemats 3anaum, cBA3aHHBIE C OTHOIIEHUEM, MPONOPLIMOHATIBHOCTHIO BEIMUYUH, IIPOLIEHTAMU,
peliaTh TpU OCHOBHBIE 33/1a4l Ha JPOOU U MPOLIEHTHI.

Pewars 3amauym, copepskamue 3aBUCHUMOCTH, CBA3BIBAIOIME BEIMYMHBI: CKOPOCTb, BpeM,
paccTosiHue, IIeHa, KOJIHYECTBO, CTOMMOCTh, IPOU3BOJIUTEIBHOCTb, BpeMs, O00BEM pPadoOTHI,
UCTIONB3Ysl apu(pMEeTUYECKHE JeHCTBUS, OIICHKY, IPUKUIKY, MTOJIb30BAaThCA €AMHUIIAMH U3MEPEHUS
COOTBETCTBYIOIIMX BEJINYHUH.

CocTtaBnsaTh OyKBEHHBIE BHIPRKEHUS 110 YCIIOBHIO 33/1a4H.

W3Bnekaty mHbOpMaIKIO, NPEICTABICHHYIO B Ta0IMIaX, Ha JIMHEHHOW, CTOiI04YaTOW WiIn
KpyroBOW Juarpammax, UHTEpPIpPETUPOBATh IIPE/ICTABICHHbBIE JAHHBIE, HCIIOIb30BaTh JaHHbIE NPU
pelIeHny 3a1a4.

[IpencraBisaTe HHGOPMALHMIO C TOMOIIBIO TAOIHUI, TUHEWHONU U CTOJIOUATON AUarpamMM.

Harasinnasi reomerpust

[IpuBoAUTE TpHUMEPHl OOBEKTOB OKPYKAIOIIETO MHpa, HMEOUMX (GOpMy H3yUYEHHBIX
FEOMETPUUECKUX IUIOCKMX M IMPOCTPAHCTBEHHBIX (UTYp, HMPUMEPHl PaBHBIX U CHUMMETPHUYHBIX
duryp.

H300paxath ¢ MOMOIIBIO UPKYJIA, TUHEHKH, TPAHCIIOPTHPA HA HETMHOBAHHOMN U KJIETYaTON
Oymare M3y4eHHbIE IUIOCKUE TeOMeTprudecKkrne GUTrypsl U KOH(PUTYpanuy, CAMMETPUYHBIE (DUTYPHI.

[Tonb30BaTbCs TEOMETPUUECKUMU MOHATHAME: PaBEHCTBO (UTYpP, CHMMETPHS, UCII0JIb30BATh
TEPMHHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIEHTP CUMMETPUH.

Haxonuth BeIMYMHBI YIJIOB HM3MEPEHHUEM C IOMOILBI TPaHCHIOPTHUPA, CTPOUTH YIJIbI
3a/IaHHON BEJIMYMHBI, ITOJIB30BAaThCs IPH PEIICHUH 3aJad I'PagyCHOW MEPOM YIJIOB, pacllO3HABATh
Ha 4epTexax OCTPBIM, MPAMOM, pa3BEPHYTHIN U TYNOU YTJIbI.

BbluncnaTe JUIMHY JIOMaHO#, NEpUMETpP MHOIOYTOJIbHMKA, II0Jb30BaThCS EAMHHUIIAMU
W3MEPEHHUS IJIMHBI, BbIpaXKaTh OJTHU €IUHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHUE.

Haxonuth, ncnonb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXIY IBYMs TOUYKaMH, OT
TOYKH J0 MPSIMOH, JIMHY MYTU HA KBaJPAaTHOM CETKE.

Boruncnsate miomane GuUryp, COCTaBI€HHBIX U3 MPSMOYTOJIbHUKOB, UCIIOIb30BaTh pa30ueHHe
Ha TMPSMOYTOJBHUKH, Ha paBHble (UTYPHI, TOCTpAaUBaHUE [0 MPSIMOYTOJbHHUKA, IMOJIB30BAThCA
OCHOBHBIMM €JMHMIIAMU HM3MEPEHHUs IUIOIIAAU, BbIpakaTb OJHU €IWHUIBI U3MEPEHHUs IUIOIIAIU
4yepes Apyrue.

PacriozHaBath Ha MOJENAX M HM300paKEHUSAX NUPAMHUAY, KOHYC, LUJIMHAP, HCIOIb30BaTh
TEPMUHOJIOTHIO: BEpIlINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakath Ha KJIeT4aTON Oymare mpsiMOYToJIbHBIN Tapayieenumnes.

Bbruucnate 00bEM MPSIMOYTONBHOTO MapajuleNenunesa, Kyda, MOoJIb30BaThCS OCHOBHBIMH
eIMHUIIAMU U3MEPEHUS 00BEMA;

Pemarps HecnoXHBIE 3aaud Ha HAXO0XKICHUE T€OMETPUYECKHMX BEIUYMH B IMPAKTUYECKUX
CUTYaLUsX.



TEMATHYECKOE IINTAHUPOBAHHUE
S KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pa30BATEIBHBIE
padoThbI padoTbI pecypes
1 Harypanbsubie uncna. JleiictBus ¢ 43 1 bub6nmoreka [IOK
HATypaJbHBIMU YUCIIAMH https://m.edsoo.ru/7f4131ce
2 Harnsannas reomerpus. Jlunuu Ha 12 5 Bu6mumoteka [JOK
INIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OObIKHOBEHHbIE POOH 48 . https://m.edsoo.ru/7f4131ce
bubnuoreka [IOK
4 Harnsignas reometrpusi. MHOTOYTrOJIBHUKH 10 1 hitps://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
> Jlecamuampie ApoGH 38 . https://m.edsoo.ru/7f4131ce
6 Harnsgnas reomerpusi. Tena u gpurypsi B 9 1 bubnnorexa [JOK
POCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
! [osTopenne n 06obmenne 10 2 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 5 4
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6 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATEILHBIC
padoTbI padoThbI pecypeb
bubnunorexa LIOK
. HarypaibHie tncna 30 . https://m.edso0.ru/7f414736
2 Harnsignas reomerpus. [psimbie Ha 7 bubmuorexa [{OK
IJIOCKOCTH https://m.edsoo.ru/7f414736
bu6nmoreka [IOK
3 Jlpoou 32 . . https://m.edsoo.ru/7f414736
bubnunoreka LIOK
4 Harnsannas reomerpusi. Cummerpust 6 1 https://m.edsoo.ru/7f414736
bubmuoreka [{OK
> Beipaxenns ¢ Oyksamu 6 https://m.edsoo.ru/7f414736
6 Harnsaanas reomerpus. @urypsl Ha 14 1 1 Bu6mmoteka [IOK
IJIOCKOCTH https://m.edso0.ru/7f414736
bubnuoreka [{OK
7 [TonoxxuTenpHbIE U OTPULIATENBHBIEC YUCIIA 40 1 hitps://m.eds00.ru/7f414736
bu6mmoteka IIOK
8 lpenicrannenne anHbX 6 . https://m.edsoo.ru/7f414736
9 Harnsanas reomerpusi. @urypsl B 9 1 bubmmnoreka HOK
IPOCTPAaHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, 06001IEHNE, 20 5 bubnmorexa LIOK
cUCTEeMaTH3aIHs https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 6 5
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ITPOBEPJEMBIE TPEBOBAHUAA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOU ITPOI'PAMMBI

5 KJIACC
Kox .
pOBepsIEMOro IIpoBepsiembie Npe1MeTHbIe Pe3y.IbTaThl 0CBOEHHs OCHOBHOI
pesyabTaTa 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
1 Ywucnia v BEIYUCICHUS
11 [lonumMatp ¥ MOPaBWIBHO YHOTPEOJSATH TEPMHUHBI, CBSI3aHHBIE C
HaTypaJIbHBIMU YUCJIAMH, OOBIKHOBEHHBIMH M ICCATHYHBIMHU APOOSIMU
19 CpaBHHMBaTh W YIOPSJIOYMBATH HATypajbHbIC 4YHCIA, CpPaBHUBATh B
MPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, IECATHIHBIE TPOOH
COOTHOCHTh TOYKY Ha KOOPJAMHATHOW (YMCIIOBOM) TPSIMOM C
1.3 COOTBETCTBYIOIIMM €M YHUCIOM W U300pakaTh HaATypajbHbIE 4YHUCIa
TOYKaMHU Ha KOOPJIMHATHOM (YHCIIOBOM) MPSIMOMA
14 BoinmonusaTe apudmernueckue ASHCTBHS C HATYpadbHBIMU YUCIIAMHU, C
OOBIKHOBEHHBIMH JAPOOSMHU B IPOCTEHIINX CITydasx
15 BBITIOTHATE IPOBEPKY, TPUKUAKY PE3yIbTaTa BIYUCICHUN
1.6 OKpyTJaTh HaTypaJIbHbIC YUCIIA
2 Pemienne TekCTOBBIX 3a1a4
21 Pemarp TekcTOBBIC 3a7auu apHPMETHUECKUM CIIOCOOOM M C MOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCeX BO3ZMOKHBIX BAPUAHTOB
29 Pemate 3amaum, comepikaiirie 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIMYUHBIL:
CKOPOCTb, BpEeMsI, PaCCTOSIHUE, IIEHA, KOJIMYECTBO, CTOUMOCTh
23 Hcronp30BaTh KpaTKWE 3alMCH, CXEMbI, TaOJMIBI, 0003HAYEHUS IpHU
pelieHnu 3a1a4
[Tonp30BaTbCsl OCHOBHBIMU €IUHUIIAMH WM3MEPEHUS: I1I€HBI, MAacChl,
2.4 paccTosiHus, BPEMEHH, CKOPOCTH, BhIpaXKaTh OJHH €IWHUIIBI BETUYHHBI
yepes Apyrue
N3Bnekarp, aHAIM3UPOBATH, OLICHUBATh WH(OpPMAIUIO, MPECTABICHHYIO
2.5 B Tabmume, Ha  cToiO4arol  amarpamMMe, — MHTEPHPETHPOBATH
MpeACTaBICHHBIC JaHHBIE, UCTIOIB30BATh IAHHbBIE TIPH PEIICHUU 33124
3 Harnsimnas reomerpust
31 [Tonb30BaThcs TEOMETPUUECKUMHU TMOHATHSMH: TOYKA, MpsMas, OTPE30K,
JIy4, YTrOJI, MHOTOYTOJBHUK, OKPY>KHOCTb, KPYT
39 [TpuBOUTE TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MUpPa, UMEIOIMUX (HopMy
M3YYEHHBIX TEOMETPUUECKUX QUTYp
Hcnonb30BaTh TEPMUHOIOTHIO, CBSI3aHHYIO C YIIaMH: BEPIIMHA CTOPOHA;
3.3 C MHOTOYrOJIbHMKaMH: VYTOJ, BEpIIMHA, CTOPOHA, JHAroHajb; C
OKPY>KHOCTBIO: paJinyC, TUAMETP, IEHTP
34 N306paxaTs u3ydeHHBIE TeoMeTpudeckiue (purypbl Ha HEIMHOBAHHOW U
KJIETYaTON Oymare ¢ moMOIIbI0 IUPKYIIS U JIMHEHKN
Haxomuth [MHBI OTPE3KOB  HEMOCPEJICTBEHHBIM HW3MEPEHHUEM C
3.5 MOMOIIBI0 JTUHEHKH, CTPOUTh OTPE3KH 3aJaHHOW [IMHBI; CTPOUTH
OKPY>KHOCTB 33JJaHHOTO pajnyca
36 Hcnonb30BaTh CBONCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJpaTa Jiisl
WX TIOCTPOEHUS, BEIYUCIICHHUS TIONIAIA U TIEPUMETPA
Brruucnsate nepuMeTp W IIIOMIAAb KBajpaTa, MpsIMOYTOJbHUKA, (UTYP,
3.7 COCTaBICHHBIX W3 MPSIMOYTOJIBHHKOB, B TOM u4ucie ¢uryp,

n300pakEHHBIX Ha KJIETYaTON Oymare




Ilonp30BaThCcsd OCHOBHBIMH MCTPUYCCKMMH CIWHUIIAMHU HU3MCEPCHUA

38 JUIMHBI, TIJIOLA/IN; BBIPAYKATh OJJTHU €IMHUIIbI BEIMYUHBI UEpE3 APYyrue
Pacnio3naBate mapasienenumnen, KyO, HCHOIb30BaTh TEPMHHOJIOTHIO:
3.9 BeplIMHa, peOdpo, TpaHb, HU3MEPCHHs; HAXOAUTh  W3MEpPEHUS
napajiesienunesa, Kyoa
310 Boraucnare 00béM Ky0Oa, mapajuienenuneaa Mo 3aJaHHbIM H3MEPEHHSM,
110JIb30BaThCs €IMHUIIAMH U3MEPEHUs 00bEMa
311 Pemate HecnoxHble 337a4ll HA W3MEPEHUE N€OMETPUYECKUX BEIUYMH B
MIPaKTUYECKUX CUTYALUsAX
6 KUIIACC
Koxn .
A —— IIpoBepsiemble Npe1MeTHbIE Pe3y.IbTATh 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 Yucna u BBIYMCICHUS
3HaTh U NOHUMATh TEPMUHBI, CBA3aHHBIEC C PA3IMYHBIMU BUJIaMHU YHUCEN U
11 criocobaMu WX 3aluCH, MEPEXOIUTh (€CIU 3TO BO3MOXKHO) OT OJHOMN
(dbopMbI 3anMCH YKCIIa K JPYron
19 CpaBHMBAaTh M yNOPSAJOYMBATH II€JIbI€ YUCIA, OOBIKHOBEHHBIE U
JIeCATUYHbIE JPOoOU, CPaBHUBATD YHCIIA OJHOTO U PA3HBIX 3HAKOB
BbInonHATe, codyeras yCTHbIE M MHUCbMEHHbIE MPUEMBI, apudmMeTHuecKue
1.3 NEHCTBUS C HATypaJbHBIMU M LEJIBIMU YHUCIAMU, OOBIKHOBEHHBIMH U
JEeCATUYHBIMU APOOSMHU, MOJIOKUTEIbHBIMU U OTPULIATEIIbHBIMU YHCIIAMHU
BbIunciaTe 3HaYeHHs UYUCIIOBBIX BBIPAKEHHM, BBIIOJHATH NMPUKUIKY U
1.4 OLIGHKY pe3yJibTaTa BBIYMCICHNUN, BBIIOIHATH peoOpa3oBaHUs YHCIOBBIX
BBIpQ)XKEHUI Ha OCHOBE CBOMCTB apu(MeTHUECKUX AeHCTBUI
15 OKpyrasaTh LeNble Yuciaa U JIeCATUYHBIE TPOOU, HAXOAUTh MPUOIMKEHUS
quce
CoOTHOCUTH TOYKY Ha KOOPJAMHATHOW MpPSIMOW C COOTBETCTBYIOLIUM €M
1.6 YuCIOM M Hu300pakaTh 4YMcClIa TOYKAMH Ha KOOPJMHATHOW MPSMOH,
HaXOJIUTh MOJYJb YHCIIA
17 CooTHOCHUTD TOUKy B NpSIMOYTOJIbHOH ~ CHUCTEME KOOpJAMHAT ¢
KOOpJAMHATaAMH 3TOW TOYKH
18 OxpyryisTh Leible Yncia U AeCATUYHbIE ApO0U, HAXOUTh MPUOINKEHUS
qHcel
2 YucroBble U OyKBEHHBIE BHIPAKECHUS
[lonuMaTh M yHnoTpeONsATh TEPMHUHBI, CBS3aHHBIE C 3alUCBIO CTENEHU
2.1 yuclia, HAXOAUTh KBaJpaT U KyO 4YucClia, BEIYUCISTh 3HAUEHUS YHCIOBBIX
BBIPAKEHUI, COAEPIKALLUX CTEIIEHU
29 [Tonp30BaTbes MpU3HAKAMU JETUMOCTH, PACKIaAbIBaTh HaTypajbHbIE
YKclia Ha MPOCThIE MHOXKUTENN
2.3 [Tomp30BaThbest MacmTaboM, COCTABIISATH MPOTIOPIIMU H OTHOIICHUS
Ucnonws3oBarh OykBBI i1 OOO3HAYEHUs YWUCEN TPU  3aIUCH
2.4 MaTeMaTHYeCKUX BBIPAKEHHUM, COCTaBIATh OyKBEHHBbIE BBIPRXKEHUS U
(hopMyIibl, HAXOIUTh 3HAUECHUSI OYKBEHHBIX BBIPAKEHUN
2.5 HaxoauTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Pemenne TekcTOBBIX 3a0a4
3.1 Perrate MHOTOIIAroBbIe TEKCTOBBIC 33]]a4l apU(METUYECKIM CIIOCOO0OM
3.2 Pemarp 3amaum, CBsI3aHHBIE C OTHOILEHUEM, IPONOPLHOHAIBHOCTHIO




BEJIMYMH, MPOLIEHTAMH, peulaTb TPU OCHOBHBIE 3aJaud Ha JpoOH U
MPOLICHTHI

3.3

3.4

3.5

Pemarp 3amaun, copepkaliue 3aBUCHUMOCTH, CBSI3bIBAIOLIME BEITUYMHBIL:
CKOpPOCTb, Bpe€Ms, pACCTOSHHME, LEHY, KOJIMUYECTBO, CTOUMOCT,
IIPOU3BOIUTEIIBHOCTbD, BpeMms, 00BEM paboTsI, UCIIOJIB3YS
apudmernyeckue  JCHCTBUS, OLEHKY, HNPUKUAKY; IOJIb30BATHCS
€AMHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX BETUUHH

CocTaBiiTh 6yKBeHHLIe BbIPAXKCHU 110 YCJIOBUIO 3a/1a4n

W3pnekate uH(pOpMAIHIO, TPEACTABICHHYIO B TaONUIAX, HA JIMHEHHOM,
cTon04aTon WIH KpyroBou arpaMmax, MHTEPIIPETUPOBATH
[IPE/ICTaBJICHHBIE JaHHbIE, UCIIOJIb30BATh JIaHHBIE IIPU PELLIEHUH 3a/1a4

3.6

4.1

4.2

4.3

4.4

4.5

4.6

[IpencraisaTh HMHGOPMALKIO C TOMOIIBIO TAONHI, JIMHEHHOH WU
CTOJIOYATON JHarpaMm

Harnsnaas reomerpus

[IpuBoauTh pUMEpPHl 0OBEKTOB OKPYXKAIOIIET0 MUPa, UMEIOLINX (popmy
U3YYEHHBIX TI'€OMETPUYECKUX IUIOCKUX U IPOCTPAHCTBEHHBIX (QUIYP,
IIPUMEPBI PaBHBIX U CHMMETPUYHBIX QUTYD

N300paxaTh ¢ TOMOIIBIO IHUPKYINs, JUHEWKH, TPAHCIOPTHpA Ha
HEJIMHOBAaHHOM M Kjeryaroil  Oymare  M3y4eHHbIE  IIJIOCKHE
reoMeTpuueckue Gurypsl 1 KOHQUTYpAIH, CAMMETPUYHBIE (PUTYPBHI

[lonmp30BaTbcsi TEOMETPUYECKUMHU  TOHATHUSMH: PAaBEHCTBO  (UTYP,
CUMMETpPUS; HUCIIOJIB30BATh TEPMHUHOJIOTHUIO, CBA3AHHYIO C CHUMMETPHEH:
OCb CUMMETPHH, LICHTP CUMMETPUU

Haxoauth BenWYMHBI YIJIIOB M3MEPEHHEM C IOMOIIbIO TPAHCIOPTHUPA,
CTPOUTH YIJIbl 33JaHHOM BEJIMYMHBI, [10JI30BAThCA IPU PELICHUM 3a]ad
rpajlyCHOM MEpOo#l YIJIOB, Paclo3HaBaTh Ha YepTEkKaxX OCTPbIU, MPSIMOM,
Pa3BEPHYTHIN U TYIION YTJIbI

BbruncnsaTe JUIMHY JIOMaHOM, MEPUMETP MHOTOYIOJIbHUKA, MOJIb30BATHCS
€AMHULAMU W3MEPEHMS JJIMHBI, BBIPAXKaTh OAHU €AMHUIIBI U3MEPEHUS
JUIMHBI Yepe3 Apyrue

Haxomuth, ucnone3ys 4epTéXHBIE MHCTPYMEHTBI, PACCTOSHUSA: MEXKIY
JABYMs TOUKaMH, OT TOYKH JO MPSMOM, JUIMHY IIYTH HAa KBAJAPATHOU CETKE

4.7

Bbruucnare miomane ¢GUryp, COCTaBIEHHBIX M3 IPSIMOYTOJIbHHUKOB,
HCIOJIb30BaTh pa30ueHHe Ha NPSIMOYTOJbHUKH, Ha paBHblE (QUIYpBHI,
JNOCTpauBaHUE O  IPSAMOYIOJIbHHMKA, I10Jb30BaTbCSl  OCHOBHBIMU
€MHUIIAMU U3MEpPEHUS TUIOIIA M, BhIpaKaTh OJHU €AMHMIIBI U3MEPEHHUS
IJIOLIA/IA Yepe3 ApyTue

4.8

Pacrnio3HaBaTh Ha MOAETAX U N300pAKEHUSIX MUPAMUY, KOHYC, HIUIUH/P,
UCIOJb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, IpaHb, OCHOBAHME,
pa3BEépTKa

4.9
4.10

N3o0paxaTs Ha KJIeTYaTON OymMare mpsiMOYTOJIbHBIN TTapajuIeIeTUIIe]]

Bbuucnare 00bEM  IpSIMOYrOJBHOTO  Napajienenunena,  Kyoa,
M0JIb30BaThCsl OCHOBHBIMH €MHULIAMH U3MEPEHHUs: 00bEMa

411

Pemrate HecloXHEIE 3ala4i Ha HaXO0XJICHUC ITCOMCTPUYCCKUX BCIIMYNH B
IMPAKTUYCCKUX CUTYyallUAX




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

5 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 HarypanbHble unciia u HyJb
11 Harypanbnoe uucno. Psa Harypanbubix uymcen. Ywcno 0. M3oOpaxkenue
HaTypaJIbHBIX YHCET TOYKAaMHU Ha KOOPJUHATHOM (YMCIOBOI) MPSMOM
12 [To3uunonHas cucrema cuncieHus. Pumckas Hymepauus. JlecsaTuuHas cucrema
CUMCIICHUS
13 CpaBHEeHHE HaTypalbHBIX YHCEJl, CPAaBHEHUE HATYpPaJIbHBIX YHMCEN C HYJIEM.
OkpyrieHrne HaTypaJIbHbIX YHUCEI
Crnoxxenue, BBIUNTAaHUE, YMHOKEHUE U JEJICHUE HAaTypalbHbIX 4Hces. CBONCTBO
14 HyJAsl TpU CIIOKEHHM, CBOMCTBa HyJId M €AMHUIBl IPU  YMHOXKEHHH.
[lepemecTuTensHOE W coYeTaTeNbHOE CBOWCTBA (3aKOHBI) CIOXKEHHUA U
YMHOXKEHUS, PACIIPEETUTENbHOE CBOMCTBO (3aKOH) YMHOXKEHUS
15 Hcnonb3oBanue OykB i1l 0003HAUEHUsI HEM3BECTHOIO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(METUUECKHUX JIEHCTBUIA
16 Jlenutrenn U KpaTHbIE 4YHUCHIA, pa3jioKeHUE Ha MHOxuUTenu. IIpocTeie u
cocraBHble yucia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM
17 Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM. 3aluch YKCIa B BHJIE CYMMBI
pa3psAIHbIX CllaraeMbIX
UYucnosoe BeIpakeHNE. Bpruncienne 3Ha4eHUI YMCI0BBIX BEIPAKECHUM, OPSAIOK
18 BBIIIOJIHEHUS 1eCTBUM. cnoyib30BaHNE IPU BBIUMCIECHUSAX IEPEMECTUTEIBHOTO
U COYETaTeNbHOI'O  CBOMCTB  (3aKOHOB)  CIIO)KEHHS M YMHOJXKEHUS,
pacpeesInTENbHOIO CBOMCTBA YMHOKEHUS
2 HpoGu
[IpencraBnenne o JpoOu  Kak croco0e  3alUCH  4YacTH  BEJIWYMHBIL.
OObikHOBeHHbIE ApoOu. IlpaBuibHbBIE M HeNpaBuibHbIE Jpobu. CmelaHHas
2.1 ApoOb, MpPEACTaBICHHE CMEIIaHHOW JpoOM B BUAE HENPaBWIBHOW IpoOu U
BBIJICJICHHE TI€JION YaCTH YKCIIa U3 HEMpaBUIbHOU Apoou. M3o06pakenue npodeit
TOYKaMU Ha YUCIIOBOU MPSMOU
29 OcHoBHoe cBoiicTBo Apoou. Cokpamienune apobeit. [lpuBenenue apodu
HOBOMY 3HameHatento. CpaBHeHHE JIpobeit
23 CrnoxxeHue W BblUMTAaHUE JpoOeil. YMHOXKEHHE U JeleHue apoOel, B3auMHO-
oOpatHble 1pobu. HaxoxkeHne 4acTH LeNoro M LEJIOoro Mo €ro 4acTH
Hecstuunass 3anmch japooOeit. [lpencraBneHue aeciTMYHOM JpoOuM B BHIE
2.4 OOBIKHOBEHHOM. M300paxkeHne AeCATHYHBIX JApoOei TOouyKaMu Ha YHCIOBOM
npssmMoii. CpaBHEHHE AECATHUHBIX IpoOeit
25 Apudmernueckue JACUCTBUS €  JECATUYHBIMH  ApoOsimu.  OKpyTiieHHe
JeCATUYHBIX ApoOeit
3 Pemenne TekCTOBBIX 3a7a4
3.1 Perienue TeKCTOBBIX 331au apu(METUYECKHM CIIOCOOOM
32 Pemenue nornyeckux 3agad. Pemienue 3amau mepebOpoM BceX BO3MOXKHBIX
BapuaHTOB. Mcnionp30BaHue Npu peieHn  3a/1a4 TaOJIHIl U CXEM
Pemenune 3amau, coaep)alMx 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
33 CKOpOCTb, BpEMs, pacCTOSHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb. EIMHUIIBI
U3MEpeHus: Macchl, 00bEMa, LIEHbI, PAacCCTOSHUSA, BPeMEHH, CKOpocTH. CBA3b
MEXy €IMHULIAMU U3MEPEHMSI KaXKI0M BETNYMHbI
34 Pemenre ocHOBHBIX 3a/1a4u Ha ApoOH
35 [IpencraBneHne faHHBIX B BUJE TaOJIHUII, CTOJIOYATHIX AHArpaMM
4 Harmsigaas reometpust




Harnsinueie npencraBnenust o ¢urypax Ha IJIOCKOCTH: TOUKa, MpsiMasi, OTPE3OK,

4.1 JIy4, YroJi, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXXKHOCTb, Kpyr. Yroi. IIpsMoii, ocTpsli,
TYNOU U pa3BEPHYTHIN YTJIbI
492 JlnuHa oTpe3ka, METpUYECKHE €AUHULbI JUIMHBL. JIMHA JOMaHOW, NMEepUMETP
MHOrOYyrojpHuKa. Mi3MepeHue 1 mocTpoeHre yriioB ¢ IOMOIIbIO TPAHCIOPTHPA
43 Harnsinaeie mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHHK,
MPSIMOYTOJIbHUK, KBaJpaT, TPEYTOJIbHUK; O paBEHCTBE QUTYD
N3obpaxenue ¢uryp, B TOM uucie Ha Kietdaroil Oymare. Iloctpoenue
4.4 KOH(HUrypanuii U3 yactei mpsAMoi, OKpy>KHOCTH Ha HEJTMHOBAHHOHN M KJIETYATOU
Oymare. Mcnonb30BaHre CBOMCTB CTOPOH U YIJIOB NMPSIMOYTOJIbHUKA, KBapaTa
[Inomans  OpsIMOYrojJibHMKAa W MHOTOYIOJBHUKOB,  COCTABJIEHHBIX W3
4.5 MPSIMOYTOJIBHUKOB, B TOM 4Hncie GUTryp, H300paKEHHBIX HA KJIeT4aToW Oymare.
Enunuibl usmepenus miomanu
Harnsinaeie mpeacTaBieHUss O MPOCTPAHCTBEHHBIX (HUrypax: MPSMOYTOJIbHBINA
16 napajuienenunen, ky0, MHOTOrpaHHUKd.  M3o00pakeHue  MpOCTEHIINX
MHOrorpaHHukoB. Pa3BépTku kyba u napamuienenunena. CosnaHue Mojesei
MHOTOTPaHHUKOB (13 Oymaru, MpoBOJIOKH, MIIACTHIIMHA U IPYTUX MaTEpPUAJIOB)
4.7 O06BEM PSIMOYTOJIBHOTO Napajuieenunena, Kyoa. Enunuiel namepenus oobéma
6 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 HarypanbHble uncia
Apudmernueckue IeHCTBHS € MHOTO3HAUYHBIMM HATypaJbHBIMH YHCIIAMHU.
11 UYucnoBele  BBIpAXEHMS, TMOPAJOK JAEUCTBHIM, HCHOJIB30BAaHHE CKOOOK.
Hcnonb3oBaHne 0pHU BBIUKCICHUSX HNEPEMECTUTENBHOIO M COYETATENbHOIO
CBOMCTB CJIOKEHUS M1 YMHOKEHUS, PaCIIPEIEIUTEIbHOIO CBONCTBA YMHOKEHHUS
1.2 OxpyriieHHe HaTypaJIbHBIX YUCEI
13 Jlenutenu M KpaTHble 4yuclia, HAaMOOJBIIMKA OOLIMI AenuTeNnb M HauMeHbIlee
oOuiee kpaTHoe. JleTuMOCTh CyMMBI U IPOU3BEICHUS
14 Jlenenue ¢ octaTkom
2 HpoOu
21 OObIkHOBEHHasi JIpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHHE IpOoOei.
CpaBHEHHE U YIIOPSIIOYMBAaHUE IpOOeit
29 Pemenne 3amay Ha HaxOXJAEHHWE YacTU OT LEJOrO M ILEJIOro MO €ro YacTH.
JIpoOHOE YMCII0 KaK pe3ysbTaT JIeIeHUs
23 [IpencraBnenue naecsATUUHOW JApoOM B BUAEC OOBIKHOBEHHOM JIpobu U
BO3MO>XHOCTh IPEJCTaBIE€HNs OOBIKHOBEHHOU ApoOU B BUJIE IECATUYHON
24 JlecsitTuunble IpoOM M MeTpuueckasl cucreMa Mep. Apudmernyeckue aelcTBUS
Y YHCIJIOBBIE BBIPAYKEHHSI C OOBIKHOBEHHBIMH U JAECATHUHBIMU JAPOOSIMH
25 OtHomenue. JleneHue B JaHHOM OTHOIIEHMHM. MacmTal, HPOMOpIHs.
[IpuMeHeHne nponopuuii NpU peIEHUH 3a]1a4
[Tonstne npoueHTa. BelunciaeHne npoueHTa OT BEIMUYMHBI U BEIUYMHBI 110 €€
2.6 MPOLIEHTY. BrIpaxkeHrne npoLeHTOB AeCITUUYHBIMU Apo0OsMu. Pemenue 3am1ay Ha
IIPOLIEHTHL. BhIpaXkeHre OTHOLIEHUS BEJINYUH B IIPOLIEHTAX
3 [TosoxuTENBHBIE U OTPULIATEIbHBIC UHCTIA
[TonoxurenpHble U OTpULATENbHbIE yucaa. Llenple yucna. Moayns yucna,
3.1 reoOMeTpUYEeCcKass HWHTEpHpeTanus Moayis uyucia. M3o0pakeHwe dYucen Ha
KOOpAMHATHOM npsAMoi. UncnoBsle npoMexxyTKH. CpaBHEHUE UUCE
3.2 Apudmernueckre ASHCTBHS C TOJI0KHUTEIBHBIMUA U OTPULIATEITLHBIMHU YHCIIAMH
33 [IpssmoyronbHasi cuctemMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaTel TOYKM Ha

IJIOCKOCTH, abcumcca w  opauHata. l[loctpoeHme Touek u  ¢uryp Ha




KOOPJMHATHOM INIOCKOCTH

4 BykBeHHBIE BBIPAXKEHMUSI
[Ipumenenne OyKB Jisi 3aITMCH MAaTEMATHYECKUX BBIPAKEHUN U MPEIIOKEHUH.
4.1 CpoiictBa apupmeTnueckux AeicTBuil. BykBeHHBIE BBIPOKEHUS M YHCIIOBBIC
II0JICTAHOBKU. ByKBEHHBIE PaBEHCTBA, HAX0XK/IEHHE HEM3BECTHOIO KOMIIOHEHTA
42 ®opmyinel, GopMynbl HepUMeTpa M IUIOLWAAM IPsMOYrojbHHKA, KBajpaTa,
00BEMa mapaienenumeaa u Kyoa
5 Pemienue TekcToBBIX 3a/1a4
5.1 Pemenre TekcTOBBIX 33714 apu(PMETHIESCKUM CIIOCOOOM
59 Pemenne nornyeckux 3agau. Pemenue 3agay nepeboOpoM BCEX BO3MOKHBIX
BapUaHTOB
Pemenne 3amad, conxepKaliMX 3aBHCUMOCTH, CBSI3bIBAIOIIUX BEJIWYHHBIL:
CKOpOCTb,  BpEMs,  DPAaCCTOSHUE,  1I€HA,  KOJUYECTBO,  CTOUMOCTD,
5.3 MIPOU3BOIUTENILHOCT, BpeMsi, 00bEM paboThl. ENWHMIBI M3MEpEeHHs: MaccChl,
CTOMMOCTH, pPAcCTOSHUS, BpPEMEHH, CKOpocTU. CBs3b MEXIy eAMHULAMU
M3MEPEHUs KaXKI0W BETTMYMHBI
54 Pemenune 3ama4, CBSI3aHHBIX C OTHOIIEHHEM, IPOTIOPIUOHATIHHOCTHIO BETUYHMH,
IPOLIEHTAMU; pellIeHNe OCHOBHBIX 3a/1a4 Ha IpOOU U MPOLIEHTHI
55 Onenka W PUKHKA, OKPYIICHHE pe3yibTata. CocraBiieHue OYKBEHHBIX
BBIPQ)KEHUH 110 YCIIOBUIO 33/1a4H.
56 [IpencraBnenue JaHHBIX € MoMoulbio Tabmuu W guarpamm. CronOuatble
auarpaMmbl. UYTeHHE KpyTrOBBIX TUArpaMM
6 Harnsinnas reomerpust
6.1 Tqua,“ npsimMasi,  OTpe30K, JIyd, Yroj, JIOMaHas, MHOI'OYTOJbHUK,
YeThIPEXYTOJIBbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3anMHoe pacrionoskeHne IByX NPpsAMBIX Ha IUIOCKOCTH, MapalleJbHbIe MPsMbIE,
MePIIEeHIUKYIISIPHBIE TTPSIMbIE
6.3 N3mepenune paCCTOﬂHnﬁ:vMemny JNBYMsI TOYKaMH, OT TOYKH JO MPSAMOM, JJIMHA
MapuipyTa Ha KBaJIpaTHOU CeTKe
6.4 W3mepenue 1 nocTpoeHue yrioB ¢ OMOUIbIO TPAHCIOPTUPA
65 Bunbl TpeyroapHHKOB: OCTPOYIOJIBHBIM, NPSIMOYIOJBHBIN, TYHNOYTOJIBHBIM,
paBHOOEIPEHHBIN, pABHOCTOPOHHUI
6.6 quBIpéxyFOJIBHI/IIi. [IpsiMOYyTrOoNbHUK, KBaJpaT: UCIIOJIb30BaHHE CBOMCTB CTOPOH,
YTJIOB, JUaroHajien
N300paxenne reoMerpuueckux (GUryp Ha HEJIMHOBaHHOW Oymare ¢
6.7 UCTOJIb30BAaHUEM LIUPKYJIS, JTUHEHKH, YroJIbHUKa, TpaHcropTupa. [loctpoenus
Ha KJIeT4yaTou Oymare
6.8 [lepumeTp MHOTOYTOJTPHHKA
6.9 [Tonarue momann GuUrypsl, eUHULBI U3MepeHus romanu. [Ipubmkénnoe
M3MepeHue IIIoIaau GUryp, B TOM 4HCiie Ha KBaJAPaTHOU ceTKe
6.10 [TpubnmxEHHOE N3MEpEHNE IITMHBI OKPY)KHOCTH, TUTOIIAINA KPyTa
6.11 CummeTpusi: IIeHTpajIbHas, OceBas M 3epKajbHas. [locTpoeHne CHMMETPHYHBIX
duryp
Harnsinaele npeacTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: Mapajuleienumnes,
Ky0, Tpu3Ma, NupaMuja, KOHYC, HWIWHIp, Imap u cdepa. H3obOpaxeHue
6.12 POCTpaHCTBEHHBIX puryp. [Ipumeps! pa3BEPTOK MHOTOTPAaHHUKOB, LIMIIMHAPA U
konyca. Co3ianue Mojiesieil mpoCTPaHCTBEHHBIX GUTYp (M3 Oymaru, MpOBOJIOKH,
IUTACTHIIMHA U APYTHX MaTepHajIoB)
6.13 [Tonatue o6vEma, enuHUIBl H3MepeHHs 00bEMa. OOBEM NPSIMOYTOIBHOTO

napajuiesenumnesna, kyoa




