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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA "MATEMATHKA"

Pabouas nporpamMmMa no maremaTuke pazpadoraHa Ha ocHOoBe DesiepaibHOI0 rocy1apcTBEHHOIO
00pa3oBaTENBFHOTO CTAHAPTa OCHOBHOTO OOIIET0 00pa30BaHMs ¢ yYETOM M COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, IPEIBABIAEMBIX K MATEMAaTUYECKOMY 00pa30BaHUIO, H TPAJUIMNA POCCUHCKOTO 00pa3oBaHus,
KOTOpbIE 00€CIEUNBAIOT OBJIA/IEHHE KIIFOUEBBIMU KOMIETEHLUSAMH, COCTaBIIAIOLMMHI OCHOBY AJIS
HENpepbIBHOIO 00pa30BaHMsI U CAMOPA3BUTHS, a TAKXKE LIEIOCTHOCTh OOIEKYJIbTYPHOI 0, IMYHOCTHOTO U
MO3HABATEIBHOTO pa3BUTHs oOyuaromuxcs. B paboueil mporpamme yuTeHbl HIeH U NoJ0xeHuss KoHuenmm
pa3BUTHs MaTeMaTH4eCcKoro oopa3zoBanus B Poccuiickoii @eneparun. B snmoxy nudposoii Tpanchopmariin
BceX c(ep 4eI0BEYECKOH AeATEIbHOCTH HEBO3ZMOKHO CTaTh 00pPa30BaHHBIM COBPEMEHHBIM YEI0BEKOM 0e3
0a30B0Oi1 MaTEMaTHYECKOH MOATOTOBKH. YK€ B IIIKOJIE MAaTEMAaTHKa CIYXKHUT OTMIOPHBIM IPEAMETOM IS
U3YYEHHUS CMEXHBIX JUCLUUIUIMH, a IOCJE IIKOJIbI pealbHONH HEOOXOUMOCTBIO CTAHOBUTCS HENTPEPHIBHOE
o0pa3oBaHue, 4TO TpeOyeT MOITHOLEHHOM 6a30Bol 0011e00pa3oBaTeIbHON MOATOTOBKY, B TOM YHCIIE U
MaTeMaTH4eCcKOi. ITo 00yCIOBIEHO TEM, UTO B HAILIM JIHU PACTET YMUCIIO Npodeccuil, CBA3aHHBIX C
HETOCPEICTBEHHBIM IPUMEHEHUEM MAaTEMAaTHKH: U B cpepe SKOHOMUKH, U B OU3HECE, U B TEXHOJIOTHYECKHIX
o0acTsX, ¥ Jake B TyMaHUTapHBIX chepax. Takum oOpa3zom, Kpyr MIKOJBHUKOB, IJIsi KOTOPHIX MaTeMaTHKa
MOJKET CTaTh 3HAYUMBIM IIPEAMETOM, PACILIUPAETCS.

[IpakTuyeckas Moxe3HOCTh MaTEMATUKU O0YCIIOBJIEHA TEM, YTO €€ MPEAMETOM SBISIOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI HAIIEr0 MUPa: MPOCTPAHCTBEHHbIE (POPMBI M KOJIMYECTBEHHBIE OTHOIIEHUS OT
IPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIBITE, /IO JOCTATOYHO CI0XKHBIX, HEOOXOAMMBIX JIJIs
pa3BUTHS HAyYHBIX U NPUKIAAHBIX Uell. be3 KOHKpeTHbIX MaTeMaTUUECKUX 3HaHUI 3aTPYAHEHO [IOHUMaHUE
IIPUHLIMIIOB YCTPOKCTBA U UCIOJIb30BaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U MHTEPIPETALUS
pa3Ho00pa3HOi colManbHON, SKOHOMUYECKOH, MOTUTHYECKOH HHPOpMaLuu, ManodpekTuBHa
[IOBCE/IHEBHA MTPaKTUUeCKas 1eATeNbHOCTh. Kax1oMy 4esioBeKy B CBOEH KU3HU IPUXOIUTCS BBIIOIHSTD
PacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIbI, BIAJIETh MPAKTUYECKUMU pUEMaMu
reOMETPUUECKUX U3MEPEHUH U MOCTPOSHHUM, YNTaTh HHPOPMALIHIO, TIPEACTaBIECHHYIO B BUE TaOIMIL,
JMarpaMM M rpauKoB, XKHUTh B YCIOBUSAX HEONPEIENEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OnHOBpEMEHHO ¢ pacuIpeHreM chep NpUMEHEeHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCé Ooiee
BaYKHBIM CTAHOBHUTCS MaTEMaTUUYECKUM CTUIJIb MBIIIJICHUS, POSIBISIFOIIMNICS B ONPEEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce n3yuenus MaTeMaTUKHU B apceHall IPUEMOB U METOJI0B MBIIIIJIEHHS YEI0BEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKIMS U AeIYKILUs, 0000I1EeHIEe U KOHKPeTH3alHs, aHAJIN3 1
CHHTE3, KJ1accu(uKalus U cuctemMarusaius, abctparupoBanue 1 aHajaorus. O0beKThl MaTEMaTHUECKUX
YMO3aKIIYeHUH, IPaBUiIa UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMUYECKHUX TIOCTPOEHUH,
CIIOCOOCTBYIOT BBIPA0OTKE YMEHUS (OPMYIHPOBaTh, 0OOCHOBBIBATH M IOKA3bIBATh CYXKJCHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHUYECKOE MBILIUIEHUE. Beayiias poib NpuHAUIeKUT MaTeMaTHKE U B (GOPMUPOBAHUN
QITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS] M BOCHIUTAHUHM YMEHHH JIeHCTBOBATH 10 33JaHHBIM aJlFOPUTMaM,
COBEpPILICHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mpoliecce pemeHus 3a1a4 — OCHOBOU y4eOHOM
JEATEIBHOCTH Ha ypoKaxX MaTEMaTHUKU — Pa3BUBAIOTCS TAKXKE TBOPUECKAs U IIPUKIIAIHASL CTOPOHBI
MBIIICHHUS.

OOyuenue MaTeMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh Y 00YUYAIOIIMXCS TOUHYIO, PALIMOHATIBHYIO U
MH(OPMATHUBHYIO peyb, YMEHUE OTOMPATh HanboJee MOIXOISAINE SI3bIKOBbIE, CHMBOJIMUYECKHE, TpaduyecKue

Cp€acTBa i BIPpAKCHUA CY)KHCHI/II\/'I " HarJIiiAHOr0 X MpCacTaBJICHUA.



Heo0xoauMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00I11ee 3HaKOMCTBO
C METOJIaMH MMO3HAHUS AEUCTBUTEIBHOCTH, IPEACTABICHUE O MIPEAMETE U METOJaX MATEMATUKH, UX OTINYUI
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUS MAaTEMaTUKH TS
pelLIeHHs HayYHBIX U MPUKIaIHBIX 3a1a4. Takum o0pa3oM, MaTeMaTudeckoe 00pa3oBaHNe BHOCUT CBOM
BKJIaJ B pOopMUpPOBaHUE OOIICH KYIbTYphl YETIOBEKA.

N3ydyenne MaTeMaTHKU TaKkKe CIIOCOOCTBYET AICTETUUECKOMY BOCIIUTAHUIO YEI0BEKA, TIOHUMAaHHUIO KPAcOThI
1 U3AIIECTBAa MATEMaTHYECKUX PACCYKJIEHUH, BOCTIPUSATHIO T€OMETPUUYECKUX (POPM, YCBOCHHUIO UJIEU
CUMMETpPUHU.

LEAV N3YHEHWA YHEBHOT O KYPCA

[TpuopuTeTHBIMU LIEJIAMU O0YYEHUsI MaTeMaTHKe B 5—6 Kiaccax sBJSIOTCS:

- IPOAOIDKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTHUECKUX MOHATUHN (YUCII0, BEIMYMHA, TEOMETPUIECKast
¢burypa), o0ecreynBarOIKX MPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MATEMAaTHIECKOT0 00pa3oBaHus
oOyJaronmxcs;

-pa3BUTHE UHTEIJICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00Y4aroInXcsl, I03HABATEIbHOW aKTUBHOCTH,
HCCIIEI0BAaTEIbCKUX YMEHUHN, HHTepeca K U3yUEeHUI0 MaTEMaTHUKH;

-TIoBeIeHre 00yJaroMMXCsl Ha TIOCTYITHOM JUISI HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3M MAaTEMAaTHKH U
OKpY’KaroIllero M1pa;

- popMupoBaHUE PYHKIIMOHATBHON MAaTeMAaTHIECKON IPaMOTHOCTH: YMEHHS Paclio3HABATh MATEMaTHYECKHE
OOBEKTHI B pealIbHBIX KU3HEHHBIX CUTYaLUsAX, IPUMEHSITh OCBOCHHBIE YMEHHMS JUIs PELICHUs IPAKTUKO-
OPMEHTUPOBAHHBIX 3aj]ay, UHTEPIIPETUPOBATD [10JyUEHHbIE PE3YIbTaThl U OLEHUBATh UX HA COOTBETCTBUE
IIPAKTUYECKONU CUTYalUH.

OcHOBHbIE JINHUU COJIEPKaHUs Kypca MaTeMaTHKU B 5—O6 Kjaccax — apudmMeTnyeckas 1 reoMeTpuieckas,
KOTOpBIE Pa3BUBAIOTCS MapalljIeNIbHO, KaXK/1asi B COOTBETCTBUH ¢ COOCTBEHHOI IOTUKOM, OJHAKO, HE
HE3aBUCUMO OJIHA OT JIPYTOid, @ B TECHOM KOHTAKT€ U B3aUMOAECHUCTBUU. Takxke B Kypce IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTAMH aJIreOpbl M ONMHUCATEIbHON CTATUCTUKH.

N3yuenune apupmMeTnyeckoro Mareprana HaYMHACTCS CO CUCTEMATU3aIliy U Pa3BUTUS 3HAHUH O
HaTypaJbHBIX YKCIIaX, MOJYYEHHBIX B HAUYaIbHOU miKoJe. [Ipu 5ToM CoBepIIeHCTBOBAaHUE BBHIUUCIUTEIHHOM
TEXHHUKHU ¥ (OPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3 HAHUH COYETAETCS C Pa3BUTHEM BBIYHCIUTEIBHON
KYJIbTYpPbI, B YaCTHOCTH C O0y4EHHEM MPOCTEUIITNM NMPUEMaM MPUKUIKUA U OLIEHKH PE3YIbTaTOB
BBIYHMCIICHHH. V3ydeHne HaTypalbHBIX YUCEI TIPOJOJIKAETCS B 6 Klacce 3HAaKOMCTBOM C HauaJbHBIMHU
MOHSATUSAMH TEOPHUH JISTUMOCTH.

Jpyroii KpymHbIi OJI0K B COAEp>)KaHUM apu(PMETHUECKOM TUHUU — 3TO Apoodu. Hauano nzyuenus
OOBIKHOBEHHBIX M JIECATHUYHBIX JIpo0Oei OTHECEHO K 5 KJ1accy. ITO MepBbIN ATAll B OCBOCHUU JAPO0Oeii, koraa
MIPOUCXOUT 3HAKOMCTBO C OCHOBHBIMU UAESIMH, MOHATHSIMH TeMbl. [Ipr 5ToM paccMoTpeHre 0OBIKHOBEHHBIX
npobeii B MOJIHOM 00bEME MPeIIecTBYET H3YUEHHUIO JECITHUHBIX APOOei, 4To 11e1eco00pa3Ho C TOUKH
3peHUsI JIOTUKHU U3JI0KECHHS YUCIIOBOM JIMHUM, KOT/Ia MPaBHJia JEHCTBUM C JECATUYHBIMH IPOOSIMU MOKHO
000CHOBATH YK€ U3BECTHBIMH aJITOPUTMaMH BBITIOJTHEHHSI IEHCTBUIN C OOBIKHOBEHHBIMH JIPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMU JAPOOSIMHU PACITUPUT BO3ZMOKHOCTH VISl TOHUMAHUS 00yYarOIIMHUCS
MIPUKJIATHOTO IPUMEHEHUST HOBOM 3aITMCH TIPH U3YUYCHHUH JIPYTUX MPEIMETOB U MPU MPAKTUIECKOM
ucnosnbp3oBaHuu. K 6 kiaccy oTHeCEH BTOPOI 3Tan B M3yuyeHUH Apo0ei, rie IpoOUCXOauT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS M MPEoOpa3oBaHmsl IpoOeii, 0CBOCHHE HOBBIX BBIUYUCIUTEIHHBIX
QITOPUTMOB, OTTAYMBAaHNE TEXHUKH BHIYUCIICHUH, B TOM YHCJIC 3HAUCHUH BBIPAKEHUN, COIEPKAIINX U
OOBIKHOBEHHBIC, U JACCITHYHBIC APOOH, YCTAHOBICHUE CBS3EH MEX Ty HUMHU, PACCMOTPEHUE TPUEMOB

peuICHud 3a1a4 Ha I[p06I/I. B nauane 6 knacca MMPOUCXOIUT 3HAKOMCTBO C ITOHATHUEM ITPOLICHTA.



OCOOEHHOCTBIO N3YyUEHMS ITOJIOKUTENBHBIX U OTPULIATENLHBIX YUCEN SIBJISETCS TO, YTO OHHM TAaKXKE MOTYT
paccMaTpuBaThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hadane nu3ydeHus temsl «llonoxurensHelie n
OTpHULIATEIILHBIEC YHCIIa» BblaeseTcs noarema «L{ensle yncnay, B paMkax KOTOPOX 3HAKOMCTBO C
OTpULATEIbHBIMH YHUC JIAMU U IEHCTBUSAMU C MOJOXKHUTEIBHBIMU U OTPULATENBHBIMY YUCIAMU TPOUCXOJUT
Ha OCHOBE COIEPkKATEIBHOTO MOAX0AA. DTO MO3BOJISAET HA JOCTYIIHOM YPOBHE IIO3HAKOMHUTD y4aIlUXCS
IIPAKTUYECKU CO BCEMHU OCHOBHBIMU IIOHATUSAMHU TEMBI, B TOM YHUCJIE U C ITPAaBUJIaMU 3HAKOB IIPU BBIIIOJIHEHUU
apupMeTHIecKuX AecTBUI. M3yueHne painoHaIbHBIX YHCET HA 3TOM HE 3aKOHYHTCS, a OyJeT IPOJI0IKEHO
B Kypce anredpsl 7 Kjlacca, 4To CTaHeT CIEAYIOUIMM IPOX0A0M BCEX NPUHLUIHNAIBHBIX BOIPOCOB, TEM
CaMbIM pa3zieJIeHHe TpyIHOCTel oberyaer BOCIpUsITHE MaTepyaa, a paclpeieieHue BO BpeMEH!
CIIOCOOCTBYET MPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

ITpu oOyueHHUH peLIeHNI0 TEKCTOBBIX 3a/1a4 B 5S—6 Kjaccax UCHOJb3YIOTCS apu(MeTHUECKUE TPUEMBI
pemeHust. TeKCTOBbIE 3a/1a4M, pelraeMble Ipu 0TpabOTKE BEIYMCIUTENLHBIX HABBIKOB B 5—6 Kiaccax,
paccMaTpUBAIOTCS 3a/1a4H CIEAYIONINX BUAOB: 3a/la4ud Ha IBUKCHUE, HA YaCTH, Ha MMOKYIIKH, Ha padoTy U
IIPOU3BOIUTENILHOCTD, HA MPOLIEHTHI, Ha OTHOLLIEHU U nponopuuu. Kpome Toro, odydaromiyecs 3HaKOMATCA
C MpuEéMaMu peleHus 3a/1a4 1epedopoM BO3MOXKHBIX BapUAHTOB, y4aTcsl paboTaTh ¢ MH(popMauei,
MIPEJICTAaBICHHON B (hOpMe TaOIUI MIIN JHATPAMM.

B IIpumepHoii paGoueil mporpamme rnperycMoTpeHo GopMUpPOBAHUE MPONEAEBTUYECKHUX allreOpanyecKux
IIpEACTABICHUM. bykBa Kak CHMBOJI HEKOTOPOI'O YMCJIa B 3aBUCMMOCTH OT MaTEMaTUYECKOr0 KOHTEKCTa
BBOJIUTCSI IOCTENEHHO. byKBEHHasi CUMBOJIMKA IIIMPOKO UCIIOJIB3YETCS IIPEXKAE BCErO Ul 3alMCH 00LIUX
YTBEP)KICHUN U MpeIoKeHuH, popMyJ1, B HaCTHOCTH J1JIs1 BBIYUCIICHUS TEOMETPUUECKUX BEIUYUH, B
Ka4eCTBE «3aMECTUTEIIS» YUCIIA.

B kypce «Marematuku» 5—6 KiaccoB NpeJCTaBlIeHa HarjsAHas F€OMETPHs, HallpaBJIeHHAasl Ha pa3BUTHE
00pa3HOT0 MBILUIEHUS, IPOCTPAHCTBEHHOI'O BOOOpa)KeHUsI, M300pa3UTEIbHBIX YMEHUNH. DTO BaXKHbII 3Tal B
U3YYEHUH TE€OMETPUH, KOTOPBIM OCYIIECTBISETCS Ha HarjasAHO-IIPAKTUYECKOM YpOBHE, OIUpAeTcs Ha
Harjas1H0-o0pa3Hoe MbllUIeHue oOydaromuxcs. boiblnas posib OTBOIMTCS HPAKTUYECKOH NEsTEIbHOCTH,
OIBITY, 3KCIIEPUMEHTY, MOJenupoBaHuio. OOydaroliyecs 3HaAKOMATCS C eOMETPUYECKUMHU (UrypaMu Ha
IUIOCKOCTH W B TPOCTPAHCTBE, C HMX MPOCTCHIIMMH KOHQUTYpAIMsIMH, YydaTcs H300paxarb WX Ha
HEJIMHOBAHHOW M KjeT4aToi Oymare, paccMaTpHBarOT MX IpocTeiine cBoiicTBa. B mporecce uzydeHus
HarJIsiTHOW T€OMETPUU 3HAHMSI, MOTYUEHHbIE 00YYaIOIIMMHUCA B HAYaJIbHOM IIKOJIE, CUCTEMATU3UPYIOTCSA U
PaCIIUPSIOTCA.

MECTO YYEBHOI'O KYPCA B YYEGEHOM ITJIAHE

CornacHo y4yeOHOMY MIaHy B 5—6 Kjaccax H3ydaeTcs HMHTETpUpOBaHHBIM mnpeamer «Martemarukay,
KOTOPBIH BKIIFOYAET apu(PMETHUYECKH MaTepHajl W HarJsAHYI0 T€OMETPHUIO, a TaKKe IMPOIEJIeBTUYECKHE
CBEJIEHUS U3 alareOpsl, SIEMEHTHI JJOTMKH U Hayasla ONucaTeIbHON CTaTUCTUKH.

VY4eOHbIif 1aH HAa 3y4YeHHE MaTeMaTHKU B 5—6 KjlaccaX OTBOJIUT HE MEeHee 5 y4eOHBIX 4acoB B HEJIEIIO B
TE€UEHHUE KAKJIOTO ToJ1a 00ydeHus, Bcero He MeHee 340 yueOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA (I1O TOJAM OBYYEHMUA) 5 knace

HarypanbHsle yncia u Hylb

Hatypanbnoe uuncno. Psa Hatypanbubix uncen. Uucno 0. M3o0pakeHue HaTypaibHBIX YMCENT TOYKAMU Ha
KOOPJIUHATHOM (YMCIIOBOI) MPSMOIA.

ITo3unmoHHas cucrema cuuciaeHus. Pumckas Hymepanus Kak IpuMep HEIO3UIMOHHON CUCTEMBI CUUCIICHUS.
JlecaTnyHas cucTeMa CUMCIICHMUS.
CpaBHeHHE HaTypaJIbHBIX YHCEN, CPABHEHHE HATYpaJIbHBIX yKcel ¢ HylnéM. CriocoObl cpaBHEHUS.
OxpyrieHne HaTypaJlbHbIX yucell. CI0KEHNE HaTypalbHbIX YMCEI; CBOMCTBO HYJIS IIPH CIOKEHUHU.
BrrunTanue kak gelicTBue, 00paTHOE CIIOKEHUIO. Y MHOXKEHHNE HATYypaIbHBIX YHCEN; CBOMCTBA HYIIS U

€IMHULIbI TP YMHOXKEHUU. J[efeHne Kak aelicTBrue, o00paTHoe yMHOKeHUI0. KOMIOHEHTHI 1eHCTBUI, CBSI3b



Mexay HUMH. [IpoBepka pesynbraTta apudmerndeckoro neiictus. [lepemecTuTenbHOE U cOUETATEIHHOE
CBOICTBA (3aKOHBI) CJIIOKEHUS U YMHOKEHHUSI, pACIIPEACIIUTEIILHOE CBONCTBO (3aKOH) YMHOXKEHUS.

Hcnonb3oBanue OykB it 0003HAUYEHHUsI HEU3BECTHOTO KOMITOHEHTA U 3aIFCH CBOWCTB apHU(METHUIECCKHIX
TIEUCTBUM.

Jlenutenu U KpaTHbIE YHUCIA, pa3liokeHHMe Ha MHOxwuTend. [Ipoctele W coctaBHble umcia. [IpuszHaku
JenumocTu Ha 2, 5, 10, 3, 9. JleneHune ¢ OCTaTKOM.

Crenenb ¢ HaTYpaJIbHBIM MOKa3aTeIeM. 3alKCh YUCIa B BUAE CYMMBI Pa3psiIHbIX CIaraeMbix.

UucnoBoe BblpaxkeHHe. BbruucieHrne 3Ha4€HU YMCIOBBIX BBIPAKEHUMN; MOPSAIOK BBIITOJIHEHUS JACHUCTBUIM.
Hcnonbs3oBanue npu BHIYUCICHUSIX MEPEMECTUTEIHHOIO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHHS U
YMHOXXEHHUS, paclpeeIUTEIIbBHOTO CBOMCTBA YMHOXKEHUSI.

Hpobu

[IpencraBienne o qpobu Kak crocoOe 3amnucu 4acTu BeluduHbl. OObIKHOBEHHBIE NpoOu. [IpaBunbHbie U
HenpaBWIbHEIE Apobu. CMemanHas ApoOb; IPEICTaBICHNE CMEIIAaHHON poOH B BHJIE HEMPABHIBHON JpooH
U BBIJICJIEHUE LI€JIOW YacTH YHClia U3 HeMpaBWIbHON Apobdu. M3o0pakenue apodeil ToukaMu Ha 4UCIOBON
npsimoii. OcHOBHOE cBOMCTBO npoOu. Cokpamienue apobeid. [IpuBeneHue nqpodu K HOBOMY 3HAMEHATEITIO.
CpaBuenue npo0eit.

Crno)xeHue U BEIYUTAHKE Apo0ei. Y MHOKEHHUE U IeJIieHue Npo0eii; B3auMHO-o0paTHbIe Apoou. Haxoxnenue
YaCTH 1I€JIOTO U LIEJIOTO 10 €ro YacTH.

Hecstuunas 3anuch apodeil. [Ipencrasnenue necaTHYHON poOM B Bue OOBIKHOBEHHOM. M300paskeHue
JECSITUUHBIX Ap0oOel TOUKaMy Ha YUCI0BOM NpsiMoii. CpaBHEHHE JECSITUUHBIX APOOEH.

Apubmerndeckre IeHCTBUS C NECATUIHBIME Ipo0siMu. OKpyriieHue NeCATUYHBIX IpOOeii.

Pemenne TekcToOBBIX 3a1a4

Pemenne TekcToBBIX 3amau apudmernueckuM criocodoM. PemeHue nmormueckux 3agad. Pemenue 3amad
nepedopoM BCeX BOSMOXKHBIX BapUaHTOB. Vcronp30BaHNe TPU PEIICHUH 3a/1a4 TaOJIHUI] U CXEM.

Pemenne 3amad, coxepikKalux 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJINYMHBI: CKOPOCTh, BPEMS, PACCTOSHUE,;
[IeHa, KOJHMYECTBO, CTOMMOCTh. ETWHHMIBI M3MEpeHHs: Macchl, 00b&Ma, IICHBI, PACCTOSHUS, BPEMEHH,
cKOpocTH. CBS3b MEXAY €INHNLIAMU U3MEPEHMSI KAKJOU BETUUYHHBI.

Pemenune ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBiaenue faHHBIX B BUJE TAOIUL], CTOIOYATHIX AUArPaMM.

Harnsnuaas reomerpust

Harnsinaele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yroj, JoMaHas,
MHOT'OYTOJIBHUK, OKPY>KHOCTb, KpyT. YT0iI. IIpsiMO#1, OCTpBINA, TynOi U pa3BEPHYTHIN YIJIBL.

JlnvHa oTpeska, METpUYECKUE €AUHUIBI JUIMHBL. [JI1MHa JIOMaHOH, IEPUMETP MHOIOyrojabHuKa. M3Mepenue
Y IIOCTPOEHNUE YIJIOB C IIOMOLIBIO TPAHCIIOPTHPA.

Harnsinuele mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHMK; HPSIMOYTOJIBHUK, KBaJpart;
TPEYTrOJIbHUK, O PAaBEHCTBE PUTYP.

N3o6paxkenue Guryp, B ToM uuciie Ha kierdatoi 6ymare. [loctpoenne koHburyparuii u3 yacreit mpsmoii,
OKpY>KHOCTM Ha HEJIMHOBaHHON M KietdyaTtod Oymare. lcmonb3oBaHME CBOICTB CTOPOH U YIJIOB
MIPSIMOYTOJIBHUKA, KBaApaTa.

[Tnomans NpSMOYToJIbHUKA U MHOTOYTOJIbBHUKOB, COCTaBJIEHHBIX U3 IIPSIMOYTOJIbHUKOB, B TOM 4ucIIe GUryp,
n300paxXEHHBIX HA KIIeT4aToi Oymare. EMuHUIBI H3MepeHus TII0IIAIH.

Harnsinaele mpezicTaBieHHs O MPOCTPAHCTBEHHBIX (UIypax: MNpsSMOYTOJIbHBIA Napaijienenunesn, Kyo,
MHOTOTpaHHUKHU. M300pakeHue MNpocTeHIINX MHOIOrpaHHMKOB. Pa3BépTku Kyba M mMapauienenumnesna.
Co3znmanne Mojieneil MHOTOTpaHHUKOB (U3 Oymaru, mpoBOJIOKH, TUIACTUIINHA | JIP.).

OO0BEM MPsIMOYTOIBHOTO Mapauienenumneaa, kyoa. Equauier uamepenus oobéma.

6 Kiacc
HarypanbHble uncia
Apudmernueckue AeMCTBHUS ¢ MHOTO3HaYHBIMU HaTYpaJbHBIMH YUCIIaMU. YHCIIOBbIE BBIpasKEHHUs, TOPSAIOK

H@ﬁCTBI/If/i, HCIIOJIb30BaHMe CKOOOK. Vcrmonp30Banue IIPH BEIYUCIICHUAX IICPEMECTUTCIBHOI'O U

COUYETATEILHOTO CBOMCTB CIIOKEHHS U YMHOXKCHUS, paClIpCaACIUTCIIBHOTO CBOMCTBA YMHOKCHHUA.



OxkpyriieHre HaTypaJbHBIX Yncen. JlenmuTenu U KpaTHbIe YUCia; HAauOOIBIINI 00N JeTUTeIb U
HauMeHblIee oluiee kpaTtHoe. [lenuMocTh CyMMBbI U Tpou3BeieHus. JlejeHne ¢ 0cTaTKOM.

Lpobu
OObIKHOBEHHAs IpOOb, OCHOBHOE CBOICTBO JIpoOH, coKpaieHue qpodeii. CpaBHEHHE U YIOPSIIOUMBaHUE
npoOeii. Perienne 3a1a4 Ha HAXOXKACHUE YACTH OT IIEJIOTO U IIETIOr0 MO ero yacTu. J[poOHoe Yyrcio Kak
pe3ynbrat aeneHus. [Ipeacrapnenue necATHUHON ApoOU B BUE OOBIKHOBEHHOM IPOOH U BOZMOKHOCTh
npeJicTaBiIeHHs] OOBIKHOBEHHOM IpoOH B BUIE AecITUUHON. [lecsiTuunbie Jpodu U MeTpruecKas cuctema
Mep. ApudmMeTndecKkre AeCcTBUS M YUCIOBBIC BRIPAXKECHUS C OOBIKHOBEHHBIMU U JIECITHYHBIMU JIPOOSIMH.
Otnomenue. [lenenue B qaHHOM oTHOIIEHHH. Macmtad, mponopuus. [I[puMeHeHne nponopuuii mpu
pelLIeHnH 3aja4.
[TonsiTre npouenTa. Beruucienre nponeHTa OT BEIMYMHBI U BEJIMYUHBI 110 €€ IPOLEHTY. Bripaxenue
MIPOIICHTOB JICCATUYHBIMH Ipo0sMu. Pemenne 3a1ay Ha IpoIeHThl. BeipakeHue OTHOIICHUS BETUYMH B

IIPOLIEHTAX.

[TonoxcumeneHsbie U ompuyamesnbHsle Yucaa
[TonoxxurenpHble U OTpHULIATEIbHBIC uncia. Llenpie uncna. Moaynb yucia, reoMeTpuyecKas HHTEpIpeTaIus
Moayins yucina. M3o0paxeHnue yrcen Ha KOOPIAMHATHON MpsiMON. YUCIIOBBIE TPOMEKYTKH.
CpaBuenue uucen. ApudgmeTnyeckre AeUCTBUS C TOIOKUTEIbHBIMU M OTPULIATEIbHBIMU YHCIAMH.
[IpsimoyronbHas cucTeMa KOOpIMHAT Ha TIockocTH. KoopArHATHI TOUKH Ha MIIOCKOCTH, abciucca u
opauHara. [loctpoenue Touek u GUryp Ha KOOPAUHATHOM INIOCKOCTH.

byKeeHHbIe 8bIpaXHEeHUA
[Tpumenenue OyKB IS 3aMIMCH MaTeMaTUYECKUX BBIpXKEHUH U npeanokeHuil. CBoilcTBa apupMeTHIECKIX
neiicTBuil. BykBeHHbIC BBIPOKEHHSI U YHCIIOBBIC TIOJICTAHOBKU. ByKBEHHBIC paBEHCTBA, HAX 0KICHHE
HEU3BECTHOTO KOMIOHEHTa. DOpMyITbI; GOPMYIIBI TIEPUMETPA U ILIOMIAIH MPSIMOYTOIbHIKA, KBApaTa,
o0BEMa mapaenenumneaa u Kyoa.

PeweHue meKcmosabix 30004
Pemenne TekcTOBBIX 3324 apuMeTHUeCKUM criocoooM. Perienne noruueckux 3aad. Pemenue 3agau
repedopoM BCeX BO3MOKHBIX BAPUAHTOB.
Pemenue 3anay, copeprkamnux 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJTMYHUHBI: CKOPOCTh, BPEMsl, pacCTOSIHUE; IIeHA,
KOJMYECTBO, CTOMMOCTh; IPOU3BOJUTENHLHOCTD, BpeMsl, 00bEM paboThl. EMUHUIEI H3MEpEHUS: MacChl,
CTOMMOCTH; PACCTOSHUS, BPEMEHHU, CKOPOCTH.

CBs13b MEXly €IMHULIAMHU U3MEPEHUS KaXKI0W BEJTMUMHBI.

Pemenne 3anad, CBSI3aHHBIX C OTHOIIEHWEM, IPONOPLUOHAIBHOCTHIO BEIUYMH, NMPOLIEHTAMH; PEIICHUE
OCHOBHBIX 3aj[a4y Ha APOOU U MPOLEHTHI.

OneHka u NpuKHJIKa, OKPYTJIEHUE pe3yibTara.

CocraBneHne OyKBEHHBIX BBIPQXKEHUH 110 YCIOBHIO 3a/1a4H.

[IpencraBieHne JaHHBIX C TOMOIIbIO Ta0IUL ¥ AuarpaMM. CTonOuaTele 1MarpaMMbl: YTEHHE U TIOCTPOCHHUE.
UYreHune KpyroBbIX AUAarpamMM.

Harnsannas reomerpus

Harnsinaele mpencraBieHust o (urypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd, Yroi, JoMaHas,
MHOT'OYTOJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3auMHOe pacrnosiokeHue IBYX NPSIMBIX Ha IUIOCKOCTH, IMApaJUICNIbHBIE IPSAMBIE, NEPHCHAUKYIISPHbIC
npsMble. M3MepeHue pacCTOSHHN: MEXIy IBYMs TOYKAaMH, OT TOYKM JO HPSAMOM; JJIMHA Mapuipyra Ha
KBaJPAaTHOM CETKE.

N3mepenne U mOCTpOEHUE YIVIOB C IIOMOLIbIO TPAHCIOPTUPA. BUIBI TPEyroJIbLHUKOB: OCTPOYIOJIbHBIM,
MPSIMOYTOJIbHBIN, TYHNOYTOJbHBINA; paBHOOEAPEHHBIH, pPaBHOCTOPOHHHUH. YeThIpEXYroabHUK, MpPUMEPHI
YETBIPEXYTOJILHUKOB. [IpAMOYroJIbHUK, KBaApaT: MCIOJIb30BAHUE CBOMCTB CTOPOH, YIVIOB, JHArOHAJICH.



N300pakeHne reoMeTpuuecKkux (Guryp Ha HEITMHOBAaHHOW Oymare ¢ MCHOJb30BAHUEM LMPKYJS, JTUHEUKH,
yTroJbHUKa, TpaHcroptupa. [loctpoenus Ha kieryaToit Oymare.

[Tepumerp MHOTOYTrONBHMKA. [ToHATHE MITOIAaaN GUTYPBI; eIMHUIIBI H3MepeHus Tuiommaau. [Tpubnmxénnoe
U3MepeHue Iuioman (Guryp, B TOM YHUCIIe Ha KBajapaTHOH cerke. IIpuOmmkéHHOe HM3MepeHHEe JUIMHBI
OKPY’KHOCTH, IUIOLIaJAH Kpyra.

CumMmMeTpus: LIEeHTpaJIbHAsA, OCEBAsl U 3€pKajbHAsi CUMMETPUHU.
ITocTpoeHne cUMMETPUUYHBIX (PUTYD.

Harnsinaele mpeacTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: Mmapajuiesienunes, Kyo, mpu3Ma, Mupamua,
KOHYC, INUIMHAp, Imap u cdepa. M3o00paxkeHune mnpocTpaHCTBeHHBIX ¢(uryp. Ilpumepsr pazBEPTOK
MHOI'OIPDaHHHMKOB, IMIMHApPa W KoHyca. Co3naHue Mojenell NpOCTpaHCTBEHHbIX ¢uryp (u3 Oymaru,
IIPOBOJIOKH, IUTACTUIIMHA U Ap.).

ITonsatue 06béma; equHMLIBI H3MepeHus 00bEMa. O0BEM MPSIMOYTOIBHOIO Mapajuleenuneaa, Kyoa.

IJNTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHU A
PABOYEN ITPOI'PAMMEBI KYPCA (ITO TOJIAM OBYUEHIU )

OcBoenne yqe6Hor0 Kypca «Maremaruka» B 5—6 kiaccax OCHOBHOM IIKOJIBI JOJIDKHO obecreynBaTh
AOCTHXKCHUC CIICAYIOIUX NPCIMCETHBIX O6p3,30BaTeHLHBIX PE3YyJIbTATOB:

5 KJace

Uucna v BBIYUCIICHUS

- [JoHuMaTh ¥ MPaBUIBHO YyIOTPEOIATh TEPMUHBI, CBSI3aHHbBIC C HATYPAJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMHU
U AECATUYHBIMU JPOOSIMHU.

- CpaBHMBATh M yNOPAJA0YMBATH HATypaJIbHbIE YHCIIA, CPABHUBATH B MPOCTEHIINX CllyyasX OOBIKHOBEHHBIE

npodu, necaTuaHbie qpodu. 6 COOTHOCHTH TOYKY Ha KOOPAMHATHOH (YMCIIOBO ) TIPSMOIA C COOTBETCTBYIOIIIUM

eil ynucnoM u u300paxkaTh HaTypalbHbIe YKMCIa TOYKaMU Ha KOOPAWHATHOH (4HMCI0BOM) IPSAMOH.

- BomonnsaTe apudmerndyeckue NEHCTBUS C HATYPaJIbHBIMH YWCIAMH, C OOBIKHOBEHHBIMH JAPOOSMH B
MIPOCTEUIINX CITydasix.

- BBINOIHATE NPOBEPKY, IPUKUIKY PE3YyIbTaTa BHIYMCICHUH.

- OkpyrisTh HaTypaibHble uncia. Perenne TeKCToBbIX 3a/1a4

- Pemate TekctoBbie 3amauM apuPMETHUYECKUM CIOCOOOM M C TIOMOIIBIO OPraHU30BAHHOTO KOHEYHOTO
nepedopa BCceX BO3MOXKHBIX BapHUAHTOB.

- Pemrath 3a1auu, coziepkaiye 3aBUCUMOCTH, CBA3bIBAOIINE BEJIMYUHBI: CKOPOCTb, BPEMS, pACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTb.

- cnionb30Bath KpaTKue 3aMuCH, CXEMBbI, TAOIUIbI, 0003HAYCHUSI IPH PEIIICHUH 33]1a4.

- [lonp30BaTbCsl OCHOBHBIMHM E€IWHHIIAMUA M3MEPEHUS: LEHBI, MACChl; PAaCCTOSHUSA, BPEMEHH, CKOPOCTH;
BBIPAXKaTh OJIHUA €IMHULbI BEJIUYUHBI YEPE3 APYTHUE.

- W3BnekaTh, aHANM3UPOBATh, OLICHMBATh HMH(POPMAIIUIO, MPEACTABICHHYIO B TabjuWIle, Ha CTOJIOYATOM
JarpaMMe, MHTEPIPETUPOBATh NPEACTABICHHBIE JTAHHBIE, UCIIOIB30BaTh JAaHHBIE NPU PEIICHUMU 3a]ad.
Harnsnuaas reomerpus

- [Tos1b30BaTHCS FTEOMETPUYECKUMH MMOHATUAMM: TOUKA, IPSAMasi, OTPE30K, JIy4, YTOJl, MHOTOYTOJIbHUK,

OKPY>KHOCTB, KPYT.
- [IpuBoINTH IpUMEPHI OOBEKTOB OKPYKAIOIIEr0 MUPA, UMEIOUINX (POPMY U3YUEHHBIX T€OMETPUUECKUX

dburyp.
Hcnonb30BaTh TEPMUHOIOTHIO, CBA3aHHYIO C YIJIaMU: BEPIIMHA CTOPOHA; C MHOTOYTOJBHUKAMHU: YTOJ,
BEpIINHA, CTOPOHA, TUAarOHalIb; C OKPYKHOCTBIO: panycC, TUAMETP, LIEHTP.

- M300paxars n3ydyeHHbIE reoMeTpuueckre (PUrypbl Ha HETMHOBAHHOW M KJIeT4aTON Oymare ¢ IMOMOIUIbIO
LUPKYIISA U TUHEHKH.

- HaxoauTe 1IMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C TIOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KH
3aJJaHHOH JUIMHBL; CTPOUTH OKPY>KHOCTh 3a/IaHHOTO pajyca.

- Mcnonp30BaTh CBOMCTBAa CTOPOH M YIJIOB MPSIMOYTOJBHHUKA, KBAJApaTa Uil UX MOCTPOCHUS, BBIYMCICHHS
TUTOINAH U TIEpUMETpA.

-  BpuucnaTe TmepuMeTp ® IUIOMAAb KBaapaTa, MPSMOYToilbHUKA, (QUTYp, COCTaBICHHBIX W3
IPSIMOYTOJIbHUKOB, B TOM 4Hcie (GUryp, n300pak€HHBIX Ha KJIeT4aToi Oymare.



- Tlonp30BaThCS OCHOBHBIMH METPUYECKHUMH CIMHUIIAMU W3MEPEHUS UIMHBI, TUIOMAAN; BBIPAXKATH OIHH
€IMHUIIBI BEIMYUHBI Yepe3 IpyTHe.

- Pacnio3HaBaTh nmapaienenumnesa, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, peOpO TpaHb, U3MEPEHUS;
HAXOJIUTh H3MEPEHHS Mapajliesienuena, Kyoa.

- Berumcnare 00béM Ky0Oa, mapajenenuresa Mo 3aJaHHbIM H3MEPEHHUSM, IOJb30BAaThCSA CAMHHUIIAMU
U3MEpEeHHs 00BEMA.

- Pemrate Hec10XKHBIE 3a/1a4M HA U3MEPEHHUE TEOMETPUUYECKIX BEJIMYMH B IPAKTUYCCKUAX CUTYAITHSIX.

6 Kiacc
Yucna v BBIYUCIICHUS
- 3HaThb M TOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3TUYHBIMU BHJAMHM YHCEN W crnocobaMu HMX 3allucH,
NEePeXOAUTh (€CIH ITO BO3MOXKHO) OT OJHOM (hOPMBI 3aIIUCH YKCIIa K IPYTOi.
- CpaBHUBATh U YIOPSAJIOUMBATDH LIEJIbIE YKMCIIA, OOBIKHOBEHHBIE U JECSITUYHBIE JpOOU, CPaBHUBATh UYMCIIA
OJTHOTO M Ppa3HbIX 3HAKOB. 6 BBINOIHATH, coyeTas yCTHblE M NHUCBMEHHbIE NPHEMBI, apu(MeTHUYECKue
NeHCTBUSL C HATypaIbHBIMH M LEJIBIMH YWCJIAMH, OOBIKHOBEHHBIMH W JECATUYHBIMH JIPOOSIMH,
IIOJIOKUTENBHBIMYA U OTPULIATEIILHBIMU YU CIIAMH.
- BbluMciaTh 3HaYCHMSI YUCIIOBBIX BBIPAKCHWM, BBINOIHATh IPUKUIKY U OLICHKY PE3yJIbTaTa BBIYUCIICHUN;
BBINOJIHATH MPEOOPa30BaHMSI YHCIOBBIX BEIPRXKEHUI Ha OCHOBE CBOWCTB apU(METUYECKHX JICHCTBHIA.
- COOTHOCHUTh TOYKY Ha KOOPAMHATHOM NPSMON C COOTBETCTBYIOIIUM €M YMCIOM M HM300pakaTh 4UCIIA
TOYKaMH Ha KOOPJAMHATHOU IIPSAMOM, HAXOJUTh MOJYJIb YHCIIA.
CoOTHOCUTB TOUKH B IPSMOYIOJIbHOM CUCTEME KOOPAMHAT C KOOPANHATAMH 3TOM TOUKH.
- OKpyTATh LIeble YUCIa U IECATUYHbIE APOOU, HAXOAUTh NPUOIMKEHNS YU CET.

UYucnoBbie 1 OyKBEHHBIE BHIPAKEHUS
- [lonnmaTts 1 ynoTpeosaTh TEPMHUHBI, CBI3aHHBIE C 3aMMUChIO CTETICHH YK CIIa, HAXOAUTH KBAAPAT U KyO yucia,
BBIYMCIIATH 3HAUCHUS YUCIIOBBIX BBIPAKEHUH, COACPKAIIMX CTCIICHH.
- [Tosib30BaTHCS NMpU3HAKAMU JETMMOCTH, PACKJIAAbIBATh HATYPAJIbHbBIE YUCIIA HA TPOCTHIE MHOKHUTEIIH.
- Ilonb3oBaThCcsi MacmTaboOM, COCTaBISATH MPONOPLUUM W OTHomieHus. 6 lcmonb3oBaTh OYKBBI IS
0003HauYeHMsT YHCENl MPU 3aMUCH MATEeMATHYECKUX BBIPAKEHUM, COCTABISATH OYKBEHHBIC BBIPAKEHUS H
dbopMyIbl, HAXOAUTH 3HAUEHUS OYKBEHHBIX BBIPAXKCHHM, OCYIIECTBISIA HEOOXOAUMBIC MOJCTAHOBKU H
npeoOpa3oBaHus.
- HaxonuTh HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pemenne TekcToBBIX 3a71a4

- Pemate MHOTOIIIarOBBIE TEKCTOBBIC 3314l apU(HMETUUECKIM CIIOCOOOM.

- Pewrats 3amauu, CBA3aHHBIE C OTHOLIEHUEM, ITPOIIOPLIUOHAIBHOCTBIO BEJIMYUH, IIPOLEHTAMHU; pelIaTh TpU
OCHOBHBIE 3a/1a4M Ha APOOU U IPOLEHTHI.

- Pemats 3a1aun, copepaxaniye 3aBUCMMOCTH, CBSA3BIBAIOIINE BETMYMHBL: CKOPOCTb, BPEMsI, PACCTOSIHUE, 1ICHA,
KOJINYECTBO, CTOMMOCTb; IMPOU3BOAMUTENBHOCTb, BpeMs, 00bEMa palbOoThI, HCIONB3Ys apupMeTHYECKue
JNEUCTBHUs, OLEHKY, IPUKUKY; IIOJIb30BAThCS EAUHULIAMHA U3MEPEHUS COOTBETCTBYIOIIMX BEJINYHUH.

- CocTaBnsaTh OyKBEHHbIE BEIPRKEHUS 110 YCIOBUIO 33/1a4H.

- U3Bnekare wHdOpMaIuio, MpeACTaBICHHYI0 B TaOJMIaX, Ha JUHEWHOM, CTOJIOYATOM WM KPYroBOMH
JUarpaMMax, UHTEPIPETUPOBATh MIPEACTABICHHBIE JaHHBIC; UCIIOJIb30BaTh JaHHbIE IIPU PELICHUH 3a1a4.

- IlpencraBnsate uMHGOPMALUIO C MOMOLIBIO TaONMI, JIMHEHHOW M cToinOuaToil auarpamm. Harmsanas
reoMeTpus

- IIpuBoauTh mpuMepsl OOBEKTOB OKPYXKAIOIIET0 MHpa, UMEIOMUX (OpMy H3yUEHHBIX I'€OMETPHYECKUX
IUTOCKUX U MIPOCTPAHCTBEHHBIX (UTYpP, IPUMEPBI PABHBIX U CHMMETPHUYHBIX (UTYD.

- N300paxarh ¢ MOMOIIBIO IUPKYJIS, JUHEWKH, TPAHCIOPTHpa HAa HEJIMHOBAHHON W KieTyaToi Oymare
U3yYEHHbIE IJIOCKHE TeOMeTpHUecKre (GUrypsl 1 KOHQUTypaIi, CAMMETPUYHBIE (PUTYPBHI.

[lonmp30BaTbcsl  r€OMETPUUYECKMMHU  TMOHATUSIMH:  PaBEHCTBO  (UTYp, CHMMETpHS;  HCIOJb30BaTh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCh CAMMETPHUH, LICHTP CUMMETPHUH.

- HaxouTe BENMYHHBI YTIIOB H3MEPEHUEM C MIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbl 3aJaHHON BEJTMYUHBI,
II0JIB30BAThCA IIPU PELICHUH 3a7a4 IPaJyCHON MEpOU YIJIOB; pacllO3HABATh HA YEPTEkKaX OCTPBIN, IPIMOH,
Pa3BEPHYTHIN U TYNOM YIJIBL.



- Brruucnare JIIMHY JIOMaHOI\/'I, NEpUMETP MHOT'OYT'OJIbHHKA, MTOJIB30BATHCA CIUHULIAMU U3MCPCHUSA JIMHBI,
BBIpaXaTh OJHU €IMHUIBI U3MEPEHUS IJTUHBI Yepe3 ApyTue.

- Haxomuts, ucnons3ys 4epTéKHbIE MHCTPYMEHTBI, PACCTOSHHUSA: MEXKIY IBYMs TOYKaMH, OT TOYKH [0
MPSAMOM, IJIMHY MyTH HA KBAJPaTHOM CETKE.

- Bbmuucnares miomanbs (GUryp, COCTaBIEHHBIX M3 TPSMOYTOJbHHKOB, HCIOJb30BaTh pa3OMeHHE Ha
MPSIMOYTOJIbHUKY, Ha paBHble (UTYpbI, HOCTpAauBaHUE JIO MPSMOYTOJIbHHUKA; IMOJIb30BATHCS OCHOBHBIMU
€IMHULIAMU U3MEPEHHUS IJIOIIAAN; BBIPAXKaTh OJITHU €IMHULIBI U3MEPEHUs TUIOIIAIU Yepe3 ApyTrue.

- Pacno3naBarth Ha MOACIAX U I/I306pa)KCHI/I$IX nupamMuay, KOHyC, UIIUHAP, UCIIOJIBb30BATh TCPMHUHOJIOTHUIO!
BepIlIKHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

- M300pakaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBIIN Mapauieienumne.

- Boruncnate 00bEM NpSIMOYToJILHOTO Mapajieienunena, Kyda, Mojab30BaThCsi OCHOBHBIMHM €IMHUIIAMU
u3MepeHus: 00bEMa; BBIpaXKaTh OJIHU €IMHUIIBI H3MEpeHHus 00bEMa yepes Ipyrue.

- PemiaTth HecnoKHbIE 3a/1a4K Ha HAX0X/ICHUE T€OMETPUYECKUX BETMYMH B MPAKTUYECKUX CUTYAIUSX.



TEMATHYECKOE IINTIAHUPOBAHHUE

TIOHATHUSA NIPU PELIEHUH 3a/1au.;

[TpuMeHSTH aIrOpUTMBI BEIYUCICHNS HAUOONBIIEro OOMIEro JeIUTENs U HAUMEHBIIETO
0011ero KpaTHOTO ABYX YHCEN, AITOPUTM Pa3I0KEHHS YHCIIa Ha IIPOCThIE MHOXKUTEINH.
HccnenoBats ycnoBHs 1EIMMOCTH Ha 4 1 6. ;

Hccnenosats, 00CyxaaTh, pOpMyIHpOBATH 1 0OOCHOBBIBATH BBIBOJ] O YETHOCTH CYMMBI,
MIPOM3BEIEHHUS: IBYX YETHBIX YHCET, ABYX HEUETHBIX YUCIIE, YETHOTO U HEYETHOTO YHCEIL;
HccnenoBats cBOWCTBA IETMMOCTH CYMMBI M IPOU3BEICHUS YKCEIL.;

ITpuBOAUTH MPUMEPHI YKCEN C 3aJaHHBIMU CBOMCTBAMH, PACIIO3HABATh BEPHBIC U HEBEPHbIE
YTBEPXKJICHUS O CBOMCTBAX YHUCEI, ONPOBEPTaTh HEBEPHBIE YTBEPHKICHUS C TIOMOLIBIO
KOHTPIIPUMEPOB.;

KoHncTpynpoBaTh MaTeMaTH4ECKUE IPEATOKEHHS C IIOMOIIBIO CBSI30K «I», CUIIH», «ECIH. ..,
TO...».;

Pemath TeKCTOBBIE 3a/1a4M, BKITIOYAIOIIVE TOHSTHS ISTMMOCTH, apU(QMETHIECKUM
€nocoOoM, UCIIOTB30BATh MEepedop BCeX BOZMOXKHBIX BAPHAHTOB.;

MopenupoBaTh X0 pELICHUS 3a1a4H C TIOMOIIBIO PHCYHKA, CXEMBI, TaOJIHUIIBL ;

ITpuBoaMTH, pa30UpaTh, OLIEHUBATH PA3IHIHBIC PELICHHS, 3aIIICH PEIICHHI TEKCTOBBIX
3ama4.; KpUTHUeCKH OIleHHBaTh OTYIeHHBIH pe3yIbTaT, HAXOAUTH OIIHOKHU, OCYIIECTBIATH
CaMOKOHTPOIIb, IPOBEPSISl OTBET HA COOTBETCTBUE YCIOBHIO;

BeimonsaTte apumMeTnueckue NeHCTBHS ¢ MHOTO3HAYHBIMU HaTYpaJbHBIMU YHCIAMH,
HAaXOJHUTh 3HAYEHUS YUCIOBBIX BRIPAXKEHUI CO CKOOKaMU U 6e3 CKOOOK; BBIYUCIIATH
3HAYCHHS BHIPAXKEHUH, COACPIKAIINX CTEICHH. ;

BhInonHATS NPUKUIKY U OLICHKY 3HAUYSHHH YHCIIOBBIX BEIPQKCHUH, IPHUMEHSATH IPHEMBI
IIPOBEPKH PE3YIbTATA. ;

Hcnonp30BaTh IpH BEYHUCICHHSAX IEPEMECTUTEILHOE U COYETATEILHOE CBOICTBA CIIOKEHHUS
U yMHOXKEHMS, PACHIPEICIUTELHOE CBOICTBO YMHOXKEHHUSI OTHOCUTEBHO CIIOXKEHHS,
cBoOifcTBa apu(MeTHIECKUX JeHCTBHIA.;

Ne HaumenoBaHue pa3iesoB U TeM KoanyectBo yacos Hata Buabl nesATeIbHOCTH Bunsl, DJIeKTPOHHBIE
n/m | mporpaMmsI H3YYeHMs hopmpbl (uudposbie)
KOHTPOJIsA o0pa3oBaTe/bHbIE
peero KOHTPOJIbHBIE | IPAKTHYECKHE pecypee!
padoThI padoTsI
Paznen 1. HatypanbHble yncia. JleiicTBUS ¢ HATYpaabHBIMH
YHCIAMH
1.1. | Apudmerndeckue aeiicTBus ¢ 5 HccnenoBath 4HCIOBBIC 3aKOHOMEPHOCTH, IPOBOIUTH YUCIOBEIE DKCIICPUMEHTHI, ITucsmenHbIH
MHOTI03HAUHBIMH HAaTypalbHbIMHU BBIIBUTaTh U 00OCHOBHIBAT THIIOTE3HL.; KOHTPOJIB;
YHCIIAMH. Hccnenosars, 06cysx1ath, HOpMYIIIpPOBaTh H 0OOCHOBBIBATH BBIBOJL O YETHOCTH CYMMBI,
MIPOU3BEACHUS: IByX UETHBIX UUCE, IBYX HEUETHBIX YUCIIE, YETHOTO U HEYETHOTO YUCEIL.;
KoHcTpynpoBaTh MaTeMaTHUECKUE TPEIOKEHHS C IIOMOIIBIO CBSI30K «H», CUIIH», «ECIH. . .,
TO...».;
IIpuBonuts, pa3bupaTh, OLEHUBATH PA3INYHbIE PEILCHHS, 3aIIUCH PEIIEHUH TeKCTOBBIX
3a/1a4.; BeImonHATs apudMeTnyeckue AeHCTBUS C MHOTO3HAYHBIMH HATypaJIbHBIMU
YHCJIaMH, HAXOAUTh 3HAYEHHS YHCIIOBBIX BBIPaXKEHHH CO CKOOKaMu U 6e3 CKOOOK;
BBIYUCIIATH 3HAUCHHUS BHIPAXKEHUH, COfepIKalIiX CTEHIEHH. ;
1.2. | YncnoBble BEIPaKEHUs], ITOPSITOK 4 HccnenoBarh 4NCIOBBIE 3aKOHOMEPHOCTH, IIPOBOIUTH YUCIIOBBIE SKCIIEPHMEHTHI, YcrHsrit
JIeUCTBHH, HCIIOIb30BaHUE CKOOOK. BBIZIBUTaTh U 00OOCHOBBIBATh THIIOTE3HL.; OIIpoC;
DopMyIUpPOBATH ONPEAEICHUS ISITUTENS U KPATHOTO, HAUOOJIBILIETO OOIIEro JEIUTEN U ITucbMeHHbIi
HAUMEHBIIETO OOLIEro KpaTHOTO, IPOCTOrO H COCTABHOTO YHCEN; HCIONIB30BaTh 3TH KOHTPOJIB;




1.3. | OxpyrieHue HATYpaNbHEIX THCEN. DopMyIHpOBaTh ONpeIeTeHNs JeMUTeNs X KPaTHOTO, HAHOOJIBIIEro OOLIEro ASITHTENs H IlncemeHHbI
HAMMEHBIIIEro OGIIEro KPATHOTO, IPOCTOrO H COCTABHOIO YHCEI; HCIOJIB30BATh 3TH MoHsTHs | KOHTPOIR;
P PeIIeHHH 3a/1a4.;
IIpuMeHATH aNrOpUTMBI BEIMUCIEHHS! HANOOJIBIIET0 OOIIEro ASMUTENs H HAHMEHBIIIErO
00111ero KpaTHOTO JIBYX YHCEII, AITOPHTM PA3JIOKECHUS YUCIIa HA HPOCThIC MHOXKUTEIIN. ;
HccnenoBatk ycinoBust JeIMMOCTH Ha 4 1 6. ;

1.4. | JlenuTenu u KpaTHBIC YUCTIA; DopMyInpoBaTh ONpeIeIeHNs JeMUTeNs X KPaTHOTO, HAHOOJIBIIEro OOLIEro AeIHTeNs ’ VYcrHsrit
HanOOBIINIA OOIIMIT NeUTeNnb 1 HAaUMEHBILIETO OOIIEro KPaTHOrO, IIPOCTOrO U COCTABHOTO YHCEI; HCIIOJIb30BATh 3TH HMOHATHA | OIPOC;
HauMeHblee o0lee KpaTHOe P PeIIeHHH 3a/1a4.; ITucsmenHbIH

ITpuMeHATH aNrOpUTMBI BEIMUCIEHHS! HANOOJIBIIET0 OOIIEro AeMUTeNs H HAHMEHBIIIEro KOHTPOJIB;
0011Iero KpaTHOTO JIBYX YHCEII, AITOPHTM PA3JIOKECHUS YUCIIa HA HPOCThIC MHOXKUTEIIN. ;
HccnenoBatk ycnoBust 1eaMMOCT Ha 4 1 6. ;

1.5. | PaznoxxeHue yucia Ha pocThie HccnenoBatk CBOMCTBA ACIMMOCTH CYMMBI U IIPOU3BEACHHUS YUCEL.; YcrHbii

MHOKHTEIH. ITpuBOIUTE IPUMEPHI YHCET C 3aJlaHHBIMH CBOHCTBAMH, PACIIO3HABATH BEPHBIC U HEBEPHEIE oIIpoc;
YTBEPIKIECHHS O CBOICTBAX YHCEN, ONPOBEPraTh HEBEPHbIE YTBEPHKICHHS C IIOMOIIBIO ITucemeHHbIH
KOHTPIIPUMEPOB.; KOHTPOJIB;
KonctpyupoBaTh MaTeMaTH4eCKUE IPEATOKEHHS C TIOMOILBIO CBA30K (I, «UIIH», «ECHU. . .,
TO...».}
Perath TEKCTOBBIC 3a/1a4H, BKIIFOYAIOIIHE TOHATHS ICIMMOCTH, apH()METHICCKIM
croco0oM, MCIOJIB30BaTh NEPeOOp BCEX BOSMOXKHBIX BAPUAHTOB.;
MopnennpoBaTh X0 PELICHNUS 3a/1a9X ¢ IIOMOIIBIO PHCYHKA, CXEMBI, TAOJIHUIIBL.;
[puBoauth, pa3dupaTh, OLEHUBATH PA3IMYHbIC PEIICHHS, 3aIIUCU PEIICHUH TeKCTOBBIX
3a1ad.;

1.6. | JemuMocTb CyMMBI U IPOM3BEACHHS. HWccnenoBaTh cBOMCTBA IETMMOCTH CYMMBI U IPOM3BEACHUS YUCEIL.; VcTHBIH

IIpuBOIUTE IPUMEPHI YHCEN C 3alaHHBIMH CBOHCTBAMH, PACIIO3HABATH BEPHEIC U HEBEPHEIE ompoc;
YTBEpKIEHH O CBOICTBAX UHCEN, OIPOBEPraTh HEBEPHbIE YTBEPHKICHHS C TIOMOIBIO ITucemeHHbIH
KOHTPIIPUMEPOB. ; KOHTPOJIB;

KoHcTpynpoBaTh MaTeMaTHIECKHE IPETOKEHHS C TIOMOIIBIO CBS30K I, HIIH», «ECIH. . .,
TO...».;

Pemnrats TeKCTOBBIE 3aJa4H1, BKIIIOUAIOIINE IOHITHS ISIUMOCTH, apH(QMETHIeCKUM
CI0c0o00M, UCIIONIB30BATh epedop BceX BO3MOXKHEIX BAPHAHTOB.;

MonennpoBaTh X0/ pELIeHNUs 3a1a9H ¢ IIOMOIIBIO PHCYHKA, CXEMBI, TAOJIHUIIBL.;

IpuBoauTs, pa3dupaTh, OLEHUBATH PA3IMYHBIC PEIICHHS, 3aIIUCH PEIICHUH TeKCTOBBIX
3a1a4.; KpuTHyecky oreHnBaTh MOIYYSHHbIH pe3ylbTaT, HAXOAUTh OIIMOKH, OCYIIECTBIISTE
CaMOKOHTPOJIb, TPOBEPsISI OTBET HAa COOTBETCTBUE YCIOBHIO;

Brmonuate apupMeTuuecKie JeHCTBHS ¢ MHOTO3HAYHBIMU HATYpaIbHBIMHI YUCTAMU,
HaXOJUTh 3HAYECHHS YNCIIOBBIX BBIPOKEHHH CO CKOOKaMH M 6e3 CKOOOK; BEIYUCIIAT
3HAYCHUS BEIPAKCHUM, COJIEpIKAINX CTEICHH. ;

BrInonaHATe NPUKUAKY U OLIEHKY 3HAYEHHUH YHCIOBBIX BBIPAXKECHUHN, MIPUMEHATH TPUEMBI
TIPOBEPKH PE3yIIbTaTa. ;




1.7. | Jlenenue ¢ OCTaTKOM. 3 ITpuBoUTH, pa3bupaTh, OLCHUBATH PA3IIMYHbIC PELICHNS, 3aITHCH PEIICHNH TEKCTOBBIX YcrHsit
3amad.; KpuTHaecku oneHuBaTh NOMYYCHHBINH Pe3ynbTaT, HAXOAUTH OIIMOKH, OCYIIECTBISITE | OIPOC;
CaMOKOHTPOJIb, IPOBEPsI OTBET HAa COOTBETCTBUE YCIOBUIO; ITucpMeHHbIH
BsInonHsaTh apudMeTHYecKue IeHCTBHSA ¢ MHOTO3HAYHBIMU HATYPAJIbHBIMU YHCIIAMH, KOHTPOJIB;
HaXOJUTh 3HAYEHHUS YHUCIIOBBIX BBIPaXKEHHH O ckoOKaMH U 6e3 CKOOOK; BBIYUCIIATE
3HAUYCHHS BEIPAKCHUM, COIEPIKAIIUX CTEIeHHN. ;
BhINONHATE IPUKUIKY U OLEHKY 3HAUEHHH YHMCIIOBBIX BBIPAKEHHH, IPUMEHATH HPUEMBI
IIPOBEPKH pe3yIbTarTa. ;

1.8. | Pemenue TeKcTOBBIX 33124 4 Pemrats TEKCTOBBIC 3a/]a4H, BKJIIOYAIONINE TOHITHS ISIUMOCTH, apH(QMETHIECKUM VYcrHsrit
€10co00OM, UCIIONIB30BATh epedop BceX BO3MOXKHEIX BAPHAHTOB.; o1poc;
MoJenpoBath X0/ PEIICHNUs 3a1a41 C OMOIBIO PUCYHKA, CXEMbI, TaOJIMIIBL. ; ITucpMeHHbIH
IpuBoauTh, pa3dupaTh, OLEHUBATH PA3IMYHbIC PEIICHHS, 3AIIUCH PEIICHUH TeKCTOBBIX KOHTPOJIB;
3a7a4.;
Hroro o pazneny 30
Paznen 2. Harnsaanas reomerpust. IIpsiMbie Ha IUI0CKOCTH
2.1. | IlepneHauKyIsIpHBIC IPSIMBIE. 2 YcrTHbi
PacnozHaBaTh Ha uepTekax, pUCYHKaAX CIIydaH B3aHMMHOTO PACHOJIOXKEHUsS ABYX MPAMBIX.; onpoc;
M300paxaTh C HOMOILBIO YEPTEKHBIX MHCTPYMEHTOB Ha HEJIMHOBAHHOW M KJIETYaTON I Ry——
Oymare 1Be IepeceKaroluecs IpsiMble, IBe apajuieNbHbIe MPSIMbIE, CTPOUTH PSIMYIO, KOHTPOIH;
MEepIeHANKYIAPHYIO JaHHO.
[puBoauUTH IPUMEpHI NAPaIEIbHOCTH U NEePIEHJUKYIIPHOCTH IPSIMBIX B IIPOCTPAHCTBE. ;
PacriozHaBaTh B MHOTOYTOJIEHHAKAX MEPIICHANKYISIPHBIE U NTapajUIeNIbHbIE CTOPOHHL. ;
V300pakaTh MHOTOYTOJIEHHKH C apaJUICIbHBIMU, TIEPHIEHIUKYISPHBIMA CTOPOHAMI.
Haxonuts paccTosHHE MeXIy ABYMs TOUKaMH, OT TOUKH 0 MPSMOMH, IIMHY IIyTH Ha
KBaJIPaTHOH CeTKe, B TOM YHCIIe HCIIOIb3Ys I (POBEIE PeCypCEL;

2.2. | IapamienbHble IpsiIMBIC. 1 PacnozHaBaTh Ha uepTexkax, PUCYHKaX CIIydaH B3aUMHOTO PACHONIOKEHHS IBYX MPSAMBIX.; YeTHblit
300paxkaTs ¢ MOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB Ha HETMHOBAHHOM M KJIETYaTON OIIpoC;
Oymare aBe IepeceKaromuecs IpsiMble, JBe apasuienbHble MpsiMble, CTPOUTH IPSIMYIO, IucpmeHHbIH
MePIeHANKYISPHYIO JaHHOM. ; KOHTPOJIB;
[IpuBOIUTE IPUMEPHI MAPAIUIETFHOCTH H IIEPIICHIUKYIIPHOCTH IPSIMBIX B IPOCTPAHCTBE. ;
PacriozHaBaTh B MHOTOYTObHHAKAX NEPIECHANKYIISPHbIE U MapajlIebHbIe CTOPOHBL. ;
300paxaTh MHOTOYTOJIEHUKH C apaJUIeIbHBIMH, TIEPHIECHIUKYIIPHBIMA CTOPOHAMH.
Haxonuts paccTosHHE MEXIy ABYMs TOUKaMH, OT TOUKH 0 IPSMOH, IIHHY IIyTH Ha
KBaJIpaTHOH CeTKe, B TOM 4HCIIe HCIIOIb3Ys HU(POBEIE PeCypChI;

2.3. | PaccrosiHue Mexay AByMsI TOUKaMH, OT | 2 Pacro3HaBath Ha YepTeKax, PUCYHKaX CJIydad B3aHMHOTO PACHOJIOKEHHS IBYX MPSMBIX.; VYerHbrit
TOYKH JI0 IPSIMOH, ATMHA ITyTH HA M300paxkaTh ¢ MOMOMIBIO YEPTEKHBIX HHCTPYMEHTOB Ha HEIIMHOBAHHOI M KIIeTYATON OIIpoC;
KBaJIpaTHOM CeTKe. Oymare aBe IepeceKaromuecs IpsiMble, Be apajuienbHble IPsIMbIE, CTPOUTH IPSIMYIO, IucbMeHHBbII

MEPICHANKYIPHYIO JaHHOI. ; KOHTPOJIB;

ITpuBoaUTH IPUMEPHI NAPAIIEIBHOCTH U NEPIEHIUKYIAPHOCTH NPSMBIX B IPOCTPAHCTBE. ;
PacnozHaBaTh B MHOTOYTOPHHKAX MEPICHANKYISIPHbIC U NTApaJIIeIbHbIE CTOPOHBL. ;
HW300paxaTh MHOTOYTOJIBHHUKH C NapaJuleIbHBIMH, NEPICHIUKYISIPHBIMH CTOPOHAMH. ;
Haxonuts paccTossHHE MEXIY ABYMs TOUKaMH, OT TOUYKH JI0 NIPSIMOM, IJIMHY ITyTH Ha
KBaJIpaTHOH CeTKe, B TOM YHCIIe HCIIOIb3Ys MU(POBEIE PeCypCEL;




2.4.

ITprmepbI IPAMBIX B IPOCTPAHCTBE

Pacnio3naBate Ha YEPTEkKaX, pPUCYHKAX CIIydad B3aUMHOI'O PACIIONIOKCHUA ABYX NPSIMBIX.;

YcTHbli

M300paxaTh C MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB Ha HEJTMHOBAaHHOW M KJIETYaTOU 0Ipoc;
Oymare JBe epeceKarolInecst psiMbie, BE MapajuieibHbIe MPsMbIE, CTPOUTH MPSMYIO, TTucbMeHHbIi
MEPHEHANKYISAPHYIO JaHHOM. ; KOHTPOJIB;
TIpuBOAKTH MPUMEPHI MAPAJUIETBHOCTH U MEPIICHANKYIIIPHOCTH NPSMBIX B IIPOCTPAHCTBE. ;
PacrniosHaBaTh B MHOIOYroJIbHUKaxX MEPIEHANKYIISPHbIE U HapajljIebHble CTOPOHBI. ;
M300paxaTb MHOTOYTOJILHUKY C MapajlIebHBIMHU, IEPICHANKYIISIPHBIMUA CTOPOHAMH.
Haxoauth paccTosiHue MEXIY IBYMs TOYKaMH, OT TOYKH J0 MPSMO¥L, JUIMHY ITyTH HA
KBaJIPATHO# CETKE, B TOM YHCIIC HCIOJb3Ys LI(POBBIE PeCypChI;

Hroro no pazpeny

Paznen 3. Apo6u

3.1. | OGbikHOBEHHas APOOb, OCHOBHOE CpaBHUBATh U YIIOPSJOYNBATE JPOOH, BEIOHPATh CLIOCOO CpaBHEHHS JpOOeii; Yerabrii

CBOMCTBO JIpo0H, COKpalleHHe ApoOeii. IpeacTaBisTh JeCATHYHBIC IPOOH B BUIC OOBIKHOBEHHBIX IpO0Ci 1 OOBIKHOBEHHBIC B BUJIE OIpoc;

JIECSTHYHBIX, UCTIOIb30BATh SKBUBAJICHTHBIC ITPEACTABIICHHS APOOHBIX YUCEIN TIPH UX Kontponbras
CPaBHEHUH, [IPH BBIYUCIICHUSAX, pabora;

Hcnonp30BaTh AeCATUYHBIE APOOU MPHU NPE0OPA30BAHUU BEIMUYUH B METPHUYECKON CUCTEME
Mep;

Bemmonussate apupmeTnieckue IeHCTBHS ¢ OOBIKHOBEHHBIMHU U IECSTHYHBIMA JIPOOSIMH;
Beraucisith 3Ha4CHUST BBIPXKCHHUI, COJEPIKAIINX OOBIKHOBEHHBIC U JIECATHYHBIEC IPOOH,
BBINOJIHATH NPeo0pa3oBaHus ApoOeii, BHIOUpaTh Crioco0, IPUMEHSTh CBOMCTBA
apupMeTHIECKHX JISHCTBHI [T paliOHAIN3aIMH BBIYHCIICHNUIH;

CocCTaBNATh OTHOIIECHHUS M MPONOPIMH, HAXOAUTh OTHOLICHHE BEINYKH, JCIUTh BETHYNHY B
JTAaHHOM OTHOIICHHN. HaxoauTh 3KCrepuMEeHTAIbHBIM TyTEM OTHOILICHUE TIMHBI
OKPYKHOCTH K €€ IaMeTpy;

HnTepripetrpoBath MaciuTab Kak OTHOIIEHHE BEIUYHH, HAXOAUTh MacIITab MiiaHa, KapTel 1
BBIUHCIIATh PACCTOSHUSI, UCIIOJB3YsI MacIITao,

OOBSICHATD, YTO TAKOE MPOLEHT, YIOTPEOIATH 000POTHI PEYU CO CIIOBOM KIIPOLIEHTY;
BeipaxaTs HpoLEHTHI B Jpo0siX 1 JPOOH B MPOLIEHTAX, OTHOIIIEHUE JBYX BEJIMYUH B
HPOLEHTAX; BBIYNCIIATH MPOLEHT OT YHCJIA U YHCIIO 10 €0 HPOLCHTY;

OKpyYIJIATE IPOOH U MPOLEHTHI, HAXOAUTH NPHOJIMKEHHS YHCEI;

PemiaTh 3a1a4u Ha YacTH, MPOLIEHTBI, TPOTIOPIIMH, Ha HAXOXKACHHE IpoOH (IIPOLIEHTa) OT
BEJIMYMHBI U BEIMYUHBI 10 €€ IpoOu (IIPOIIEHTY), ApoOH (TIPOLIEHTa), KOTOPBIH COCTABISET
OJIHa BEJIMYMHA OT JIPYTOH;

IpuBoauTh, pa3bupath, OLEHNBATH PA3IMYHbIC PELICHHS, 3aIIICH PEIICHNH TeKCTOBBIX
3aja4; M3Baexars nHGOpMAIHIO U3 TaOJIMI] M IMarpaMM, HHTEPIIPETHPOBATh TaOJINIHbIE
JTaHHBIE, OIPE/IEIATH HaNOOIbIIee i HAUMEHBIIIEE U3 IPEICTABICHHBIX JaHHBIX;




3.2.

CpaBHEHHUE U yHOPSIOYUBAHNE IPOOCH.

CpaBHHBATb U yHOPSI0YNBATH APOOHU, BEIOUPATH CIIOCOO CpaBHEHHs APobeii;
I[IpencraBisaTh AecATHIHBIE APOOU B BUJIEC OOBIKHOBEHHBIX JIPOOEii U OOBIKHOBEHHBIC B BUJIE
JIECATUYHBIX, HCIIOIB30BaTh SKBUBAJICHTHBIC IIPEJICTABICHUS APOOHBIX YHCEI IIPH UX
CpaBHEHUH, IIPH BEIYHUCIICHHSX;

Hcrnons30BaTh AeCATHYHBIE IpOOU P MPeoOpa30BaHUH BEIUIUH B METPHIECKON CHCTEMe
MeEp;

BemonuaTh apudmMeTHiecKue eiicTBUS ¢ OOBIKHOBEHHBIMU U TECITHIHBIMU IPOOSMHU;
BBrucaaTh 3HAaUCHUS BRIPAXKEHHUH, COAEPIKAIUX OOBIKHOBEHHBIE U AECATHYHEIE IPOOH,
BBINOJTHATD NPe0Opa3oBanus ApooOeii, BEIOUPATh CII0C00, MPUMEHSTH CBOHCTBA
apu(MeTHIeCKuX IeHCTBHI /I palHOHATN3AUNH BHIYHCIICHHT;

CoCTaBIIATH OTHOIIECHHS U MPOIOPIUH, HAXOJUTh OTHOLICHUE BEIUYNH, AEIUTh BETHINHY B
JTAHHOM OTHOIIeHHU. HaXoauTh SKCIiepuMEeHTaIbHBIM ITyTEM OTHOLICHUE JATUHEI
OKPY>KHOCTH K €€ 1uamMeTpy;

HWurepnpernpoBaTh MaciuTad Kak OTHOLICHHE BEJIMYHMH, HAXOIUTh MAacIITa0 IU1aHa, KapThl U
BBIYUCIIATH PACCTOSHHUS, HCIIOIb3Ys MacIlTad;

OOBSACHATE, 4TO TAKOE NIPOLEHT, YIIOTPEOISTH 000POTHI PEUH CO CIIOBOM IIPOLICHTY;
BeipaxkaTs MpOIEHTH B APOOSIX ¥ APOOH B POLEHTAX, OTHOIICHHE JBYX BEIMIHNH B
IPOIEHTaX; BEIYUCIIATE MPOLEHT OT YMCIIa U YHCIIO 110 €T0 IPOILEHTY;

OKpyJIsTh APOOU U MPOLIEHTbI, HAXOAUTh IPUOIMKEHHS YUCEIT;

Pemats 3aiaun Ha 9acTH, IPOLIEHTEI, IPOIOPIUH, Ha HAXOXKIEHHE APOoOH (IpOLeHTa) OT
BEJIMYMHBI U BEIMYUHBI 10 €€ 1poOu (IIPOLEHTY), Apodu (IPOLIEHTa), KOTOPBIH COCTABISAET
OJIHA BEJIMYMHA OT JIPYTOH;

ITpuBoaHTH, pa30upaTh, OLEHUBATH PA3IIHIHBIC PEIICHHS, 3alIICH PEIICHHI TEKCTOBBIX
3ajay4; M3BiekaTh HHGOPMALMIO U3 TaOIML U AMarpaMM, HHTEPIPETUPOBATH TAOINYHbIC
JTaHHbIE, ONPENENSATh HanOoJIbIIee H HaNMEHBIIIee U3 PEICTaBICHHBIX JaHHBIX;

YcrHsit
ompoc;
IIpakTnueckas
pabora;

3.3.

JlecsTnuHble IpOOHM M METpHYECKast
cucTeMa Mep.

Hcnons3oBath AecATHIHBIE APOOU IIPU MPeoOpa30BaHUH BEIUYUH B METPHIECKOH cucTeMe
Mep;

BemonHaTh apuMeTnuecKie JeHCTBHS ¢ OOBIKHOBEHHBIMHU U ECSTHIHBIMU JPOOSMU;
BEIMucATh 3HAYCHNUS BBIPOXKEHHH, COIEPIKAIIX OOBIKHOBEHHEIE U IECSATHIHBIE IPOOH,
BBINOJHATH PeoOpa3oBaHust ApoOeit, BHIOUpATh Crioco0, MPUMEHATh CBOHCTBA
apUPMETHIECKHUX ISUCTBHI TSl PAIIHOHATH3AIMH BEIYHCIICHH;

CoCTaBIATH OTHOIIEHUS W NIPONOPINH, HAXOIUTh OTHOLICHHE BEJINYHH, JIETUTh BEJIMUUHY B
JaHHOM OTHOIIeHHH. HaXoauTh SKcIiepuMeHTaIbHBIM ITyTEM OTHOLICHUE JATUHBI
OKPY>KHOCTH K €€ IuaMeTpy;

WHrepnpernpoBath MacuTab Kak OTHOLICHUE BEJIMYNH, HAXOJUTh MacIITad MuiaHa, KapThl X
BEIYUCIIATH PACCTOSHHMS, MICIIONB3Ys MaclTao;

OOBACHATB, YTO TAKOE MPOLIEHT, YIMOTPEOIATH 00OPOTHI PEUH CO CIIOBOM «IIPOLIEHTY;
BeIpakaTh IPOLEHTHI B APOOSX M APOOH B IPOLIEHTAX, OTHOIIECHHE JIBYX BEJIMYNH B
MIPOLEHTAX; BEMUCTATE MPOLEHT OT YHCIIA U YHCIIO 110 €T0 IPOIEHTY;

OKpyrIsTh APOOU M NPOLEHTHI, HAXOIUTh MPHOIIKESHUS YHCET,

Penrats 3aia4un Ha 9acTH, MPOLCHTHI, IPOIIOPIUH, Ha HAXOXKCHHE APOOH (POLeHTa) OT
BEJIMYMHBI U BEJIMYMHBI 10 €€ ApoOu (IPOLEHTY), IpoOH (IIPOIEHTa), KOTOPBIA COCTAaBIISIET
OJ/IHa BEJIMYMHA OT JPYTOi;

IpuBoauTH, pa3bupaTh, OLEHUBATE PA3JIMYHBIC PEIICHHS, 3AIIUCH PEIICHHUH TeKCTOBBIX
3anay; VI3Bnekats nHGOpMALKIO U3 TAOIMI] U TUarpaMM, HHTEPIPETUPOBATH TAOIMYHbIC
JaHHBIE, OIPEAEIATH HAanOOMIbIIee ¥ HAaHMEHbIIee U3 IPEICTABICHHBIX TaHHBIX;

VcTHBIH
or1poc;
TIucbmeHHbIi
KOHTPOJIb;




3.4.

ApudmeTnueckue AeHCTBUS C
OOBIKHOBEHHBIMHU U JACCATHYHBIMH
JIpOOSIMH.

CpaBHMBATb U yHOPSIOYUBATE JPOOH, BEIONPATE CIIOCOO CpaBHEHUs IpoOei;
IpencraBisaTh AecATUYHBIC JPOOH B BUJIC OOBIKHOBEHHBIX IpO0Oei U OOBIKHOBEHHBIC B BUJIE
JECSTHYHBIX, UCIIOJI30BATh SKBUBAIEHTHBIE IPEICTABIIEHUs APOOHBIX UHCEN IIPH X
CPaBHEHUH, IPH BHIYHUCIICHHSX;

Vcnons30BaTh AeCATHIHBIE APOOU IIPU MPE0OPa30BAHUH BEIMINH B METPHIECKOH CHCTEME
MEp;

BrmonHaTs apupMeTuuecKie JeHCTBHS ¢ OOBIKHOBEHHBIMU U JECSTHIHBIMU JPO0OSMY;
BerucnaTh 3HaUCHUS BBIPAXKEHHH, COEPIKAIIIX OOBIKHOBEHHBIC U IECATHIHBIE IPOOH,
BBINOJHATH NIPeoOpa3oBaHus ApoOeit, BHIOUpATh Crioco0, NPUMEHATh CBOHCTBA
apupMETHICCKHUX ASUCTBHI ISl pAlMOHATM3AIMH BHIYHCIICHH;

CoCTaBIIATh OTHOIIECHHS U MIPOHOPINH, HAXOIUTh OTHOLICHHE BEINYHUH, JEIUThH BEIMUNHY B
JAHHOM OTHOIIEeHHH. HaXomuTh SKCIIepUMEeHTAIBHBIM ITyTEM OTHOIICHUE JUTHHBI
OKPY>KHOCTH K €€ 1UaMeTpy;

HurepnperupoBaTh MacTad Kak OTHOLIEHHUE BEJIMYUH, HAXOJUTh MacIITa0 IIaHa, KapThl U
BEIYUCIIATH PACCTOSHHUS, MICIIONIb3Ys MacIiTao;

OOBACHATB, YTO TAKOE NPOLEHT, YIIOTPEOISITE 000POTHI PEUH CO CIIOBOM «IIPOLICHTY;
BeIpakaTh IPOLEHTHI B APOOSX M APOOH B IPOLEHTAX, OTHOIIECHHE JBYX BEIMYNH B
IIPOLIEHTaX; BEMUCIATE IPOLEHT OT YHCIIA U YHCIIO 110 €T0 MPOLEHTY;

OKpyrisTh APpOOU U NPOLEHTbI, HAXOIUTh IPUOIMKEHUS YHUCEIT;

Penrats 3aiaun Ha 9acTH, POLEHTHI, IPOIIOPIUH, Ha HaXOXKAEHUE ApOoOH (IIPOLIEHTa) OT
BEJIMYMHBI U BEJIMYMHBI 110 €€ ApoOu (IPOLEHTY), 1poOH (IIPOLIEHTa), KOTOPBIH COCTAaBIISET
OJlHa BEJIMUMHA OT APYTOH;

IpuBouTh, pa3dupaTh, OLIEHUBATH PA3JIMYHbIC PEIICHHS, 3aIIUCH PEIICHUH TeKCTOBBIX
3ajay; M3Bnekars nHGOpMAaLHIO U3 TabIHI] U AXArpaMM, HHTEPIPETHPOBATh TaOIMYHbIC
JTaHHBIE, OIPEAEIITh HanOoJIbIee 1 HaUMEHbIIee U3 IPEICTABICHHbBIX TaHHBIX;

YcTHbIi
0Ipoc;
TTucemeHHbIH
KOHTPOJIb;

3.5.

OTHoIIeHNE.

CpaBHUBATH U YIOPSIOYMBATE IPOOH, BEIOHPATh CIIOCO0 CpaBHEHUS Ipooeii;
IIpencTaBnsTh necaTHYHBIE NPOOH B BUE OOBIKHOBEHHBIX po0el 1 OOBIKHOBEHHBIE B BUJIE
JECSTHYHBIX, HCTIOJIB30BATh SKBUBAICHTHBIC IPEICTABICHUS APOOHBIX YHCEI P X
CPaBHEHUH, IPH BHIYHUCIICHUSX;

Hcnons3oBath AecATHIHBIE APOOU IIPU MPeoOpa30BaHUH BEIMUUH B METPHIECKOH cucTeMe
Mep;

BrmonHaTh apuMeTnuecKie JeHCTBHS ¢ OOBIKHOBEHHBIMHU U IECSTHIHBIMU JPOOSMU;
BrraucnaTh 3HaUeHUsI BBIPAXKEHUH, COIep KAIHX OOIKHOBEHHBIE U JECSTHIHBIE APOOH,
BBINOJHATH MPeoOpa3oBaHust ApoOeit, BHIOUpATh Crioco0, MPUMEHATh CBOHCTBA
apUPMETHIECKHX ISUCTBHUHN JUIs pallMOHAM3AIMH BEIYHCIICHHH;

CoCTaBIIATh OTHOIIECHHS U MPONOPINH, HAXOIUTh OTHOLICHNE BEJINYHH, JICITUTh BEJIMYUHY B
JAaHHOM OTHOIIEHHH. HaXo#uTh SKCIIepUMEeHTaTbHBIM ITyTEM OTHOLICHUE JATUHBI
OKPY>KHOCTH K €€ IuaMeTpy;

WHrepnpernpoBath MacuTad Kak OTHOLICHUE BEJIWYNH, HAXOJUTH MAcIITad MuiaHa, KapThl U
BEIYUCIIATH PACCTOSHMS, MICIIONB3Ys MaclTao;

OOBACHATD, YTO TAKOE MPOLICHT, YIMOTPEOIATH 00OPOTHI PEUH CO CIOBOM «IIPOLIEHTY;
BeIpakaTh IPOLEHTHI B APOOSX M APOOH B IPOLICHTAX, OTHOIIECHHE JIBYX BEJIHYNH B
MIPOLEHTAX; BEMUCTATE IPOLEHT OT YHCIIA U YHCIIO 110 €T0 IPOIEHTY;

OKpyrIsTh APOOU M NPOLEHTHI, HAXOIUTh MPHOIIKESHUS YHCET,

PewaTp 3a1auu Ha YacTH, IPOLICHTHI, IPOMOPIIUY, Ha HAXOXKACHUE IPoOH (TIPOIIEHTa) OT
BEJIMYMHBI ¥ BEIIMIUHEI 110 €€ Jpodu (IIPOLEeHTY), ApoOH (IPOIeHTa), KOTOPBIH COCTAaBIIsET
OJIHA BEJIMYMHA OT JPYTOif;

ITpuBoUTH, pa3bHupaTh, OLCHUBATH PA3IIMYHbIC PELICHHS, 3aITHCH PEIICHNH TEKCTOBBIX
3aja4; M3Bnekars nHGOpMALHIO U3 TaOIHI] U AMArpaMM, HHTEPIIPETHPOBATh TaOIMYHbIC
JaHHBIE, OIPEAEIATH HAanOOMIbIIee ¥ HAaHMEHbIIEe U3 IPEICTABICHHbBIX TaHHBIX;

VcTHBIH
or1poc;
TIucbmeHHbIi
KOHTPOJIb;




3.6. | [eneHne B JaHHOM OTHOILICHHH. OOBACHATB, 4TO TAKOE MPOLICHT, YHOTPEOIATE 0O0OPOTHI PEUH CO CIOBOM IPOLICHT; VYeTHbli
BslIpaxaTh HPOLEHTHI B APOOSX U JPOOH B NMPOLEHTAX, OTHOLICHUE JIBYX BEIHYNH B ompoc;
HPOLIEHTAX; BBIMUCIIATH MPOLEHT OT YKCIIa U YUCIIO 110 €T HPOLEHTY; ITucpMeHHbIH
OKpyTIATh APOOH M IPOLCHTHI, HAXOJUTh IPHOIMKSHUS YHCel; KOHTPOJIB;
Perath 3a1auu Ha YacTH, IPOLIEHTHI, IPONOPLIUH, Ha HAXOXIEHUE podH (TIPOLIEHTa) OT
BEJIMYHMHBI U BEIIMYUHEI 110 €€ Jpodu (IIpOLEeHTY), ApoOH (IpoIeHTa), KOTOPBIH COCTABIIsET
OJIHA BEJIMYMHA OT APYTOi;
ITpuBoUTH, pa3bupaTh, OLCHUBATH PA3IMYHbIC PELICHNS, 3alIHCH PEILCHNH TEKCTOBBIX
3amad; V3BrnexkaTs HHGOPMANUIO U3 TAOJIHI U JHarpaMM, HHTePIPETHPOBATh TaOIMYHbIC
JIaHHbIE, ONpPEJIENATh HaHOOJIbIIee 1 HAMMEHBIIIEE U3 IIPECTABICHHbIX JaHHBIX;

3.7. | Macmra0, nponoprus. OOBACHATB, YTO TAKOE MPOLEHT, YIIOTPEOISIT 000POTHI PEUH CO CIIOBOM «IIPOLICHTY; YcTHbli
BsIpaxaTh HPOLEHTHI B APo0SX U JPOOHU B NPOLIEHTAX, OTHOLIECHUE JBYX BEIMYUH B orpoc;
HPOLICHTAX; BBIMUCIIATH IPOLEHT OT YKCIIa U YUCIIO 110 €T0 MPOLCHTY; ITucpmeHHbIH
OKpyTITh APOOH M IPOLEHTHI, HAXOJUTh IPHOIMKSHUS Y Cel; KOHTPOJIB;
Pewate 3a1auu Ha YacTH, MPOLIEHTHI, IPOMIOPLIUH, Ha HAXOXKIECHUE podH (TIPOLIEHTa) OT
BEJIMYHMHBI ¥ BEJIMYUHEI 110 €€ Ipodu (IIpOLeHTY), ApoOH (TIporieHTa), KOTOPBIH COCTABIsET
OJIHA BEJIMYHMHA OT JAPYTOi;
IpuBonuts, pa3dupats, OLEHUBATH PA3IMYHbIE PEIIECHHS, 3aIIUCU PEIICHUN TeKCTOBBIX
3amad; V3BiekaTs HHGOPMAUIO U3 TAOJIHI U THarpaMM, HHTEPIPETHPOBATh TaOJIIHbIE
JaHHbIE, OIPENEITh HAauOOJIbIlee U HaHMEHbIIEE U3 IPEICTaBICHHbBIX TaHHBIX;

3.8. | Ilomsitie mpoueHTa. OOBACHATD, YTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI PEUU CO CIIOBOM «IIPOLIEHTY; YcrHbii
BeIpakaTh IPOIEHTSHI B APOOSX M APOOH B IPOLIEHTAX, OTHOIIEHHE JIBYX BEIMIHH B oIIpoc;
MPOLEHTaX; BEMUCIATE IPOLEHT OT YHCIIA U YHCIIO 110 €T0 MPOIEHTY; ITucemeHHbIH
OKpyrJIsTh APOOU M NPOLEHTBI, HAXOIUTh MPHOIMKESHUS YHUCET; KOHTPOJIb;
Pemnrats 3ajaun Ha 9acTH, MPOLEHTHI, IPOIIOPINH, Ha HaXOXKAEHUE ApoOH (IIPOLIEHTa) OT
BEJIMYMHBI U BEJIMYMHBI 110 €€ ApoOu (IPOLEHTY), IpoOH (IIPOIEHTa), KOTOPBIH COCTaBIISET
OJ/IHa BEJINYMHA OT JPYTOH;
IpuBoauTH, pa3buparts, OLEHUBATE PA3JIMYHbIC PEIICHHS, 3IIUCH PEIICHHUH TeKCTOBBIX
3ajay; M3Bnexars nHGOpMALHIO U3 TaOIHI] U AMAarpaMM, HHTEPIPETHPOBATh TaOIMYHbIC
JTaHHEIE, OIPEAEIIITh HanOoIbIllee 1 HaNMEHbIIee 13 PECTaBICHHBIX JaHHBIX;

3.9. | Bbluncienue npoueHTa OT BEIUYHUHBI 1 OOBACHATD, YTO TAKOE MPOLEHT, YIIOTPEOISITH 000POTHI PEUH CO CIIOBOM «IIPOLEHTY; YeTHblit

BEJIMYHHEI 110 €€ TIPOLICHTY. BeIpakaTh IPOLIEHTHI B APOOSX M APOOH B IPOLIEHTAX, OTHOIIECHHE JBYX BEIHMIHH B oIIpoc;

MPOLEHTAX; BEMUCIATE IPOLEHT OT YHCIIA M YHCIIO 110 €T0 MPOLECHTY; ITuceMeHHbIH
OKpyrIsTh APOOU M POLEHTHI, HAXOIUTh MPHOIIKESHUS YHCET, KOHTPOJTb;

Penrats 3a1a4un Ha 9acTH, MPOLCHTHI, IPOIIOPIINH, Ha HAXOXKACHUE ApOoOH (IIPOLIEHTa) OT
BEJIMYMHBI U BEJIMYMHBI 10 €€ ApoOu (IPOLEHTY), IpoOH (IIPOIEHTa), KOTOPBIH COCTaBIISET
OJ/IHA BEJIMYMHA OT JPYTOi;

IpuBoauTH, pa3bupaTh, OLEHUBATE PA3JIMYHBIC PEIICHHS, 3AIIUCH PEIICHHUH TeKCTOBBIX
3anay; V3Bnekats nHMOpMALKIO U3 TAOIUI] U TUarpaMM, MHTEPIPETUPOBATH TAOTHYHbIE
JIaHHEIE, OIPEACIISITh HanOoJIbIIee 1 HAUMEHbIIIee U3 NPECTaBICHHBIX JTaHHBIX;




3.10.

PeleHne TeKCTOBBIX 33/1a4, CO
Jiep Kalux ApoOU U TIPOLICHTHI.

BsIpaxaTh HPOLEHTHI B APOOSX U JPOOH B NPOLEHTAX, OTHOLICHUE JIBYX BEIHYNH B
MIPOLEHTaX; BEMUCIATE IPOLEHT OT YHCIIA U YHCIIO 110 €T0 MPOLEHTY;

OKpyTJIATh JPOOH M NMPOLIEHTHI, HAXOIUTh MPUOIMKESHUS YHCEIT;

Pemnrats 3a1a4un Ha 9acTH, IPOIEHTHI, IPOIIOPIIH, Ha HAXOXKAEHUE APOOH (IIPOLIEHTa) OT
BEJIMYMHBI U BEIIMYUHEI 110 €€ Jpodu (IIpOLeHTY), ApoOH (IpoIeHTa), KOTOPBIH COCTABIIsET
OJlHa BEJIMUMHA OT APYIOM;

IpuBoauTh, pa3dupaTth, OLEHUBATH PA3IMYHbIC PEIICHHS, 3aIIUCH PEIICHUH TeKCTOBBIX
3aja4; M3Bnekars nHGOpMALHIO U3 TaOIHI] U AUArpaMM, HHTEPIIPETUPOBATh TaOJIMYHbIC
JJaHHBIE, OIPEAEIATh HanOoJIbIlee ¥ HaHMEHbIIee U3 IPEICTABICHHbBIX TaHHBIX;

YcTHbli
0Ipoc;
TTucemeHHbIH
KOHTPOJIb;

3.11.

I[TpaktHueckas padora «OTHOLIEHHE
JUIMHBI OKPY’KHOCTHU K €€ THaMETpy»

CpaBHUBATH U YIOPSI0YUBATE IpOOU, BEIOHPATH CIIOCO0 CpaBHEHUS Ipobeii;
IpencraBasTh AecATHYHEBIE JPOOH B BU/Ie OOBIKHOBEHHBIX AP0oOeil 1 OOBIKHOBEHHEIE B BHIIE
JECSTHYHBIX, HCTIOJIB30BAaTh YKBUBAICHTHBIE IPECTABICHUS APOOHBIX YHCEI IPH HX
CpaBHEHUH, TIPU BHIYUCIICHUSX;

Hcnonb30BaTh AECATHYHBIE APOOU MPHU NIPEOOPA30BAHNH BEIMYMH B METPUYECKON CUCTEME
Mep;

Beimonusate apuMeTHuecKie qeHCTBHS ¢ OOBIKHOBEHHBIMHU U IECSTHIHBIMU JPOOSMHU;
BrryuciaTh 3HaUeHUs! BBIPaXKEHUH, COIEPIKAIUX OObIKHOBEHHBIE U IECATHYHBIE IPOOH,
BEITIOJIHATH IIPeoOpa3oBanHus ApoOeii, BEIOHpATh cloco0, IPUMEHSTH CBOHCTBA
apupMETHIECKHX ISHCTBHUHI UL pallOHAIM3AIUH BEIYHCIICHHH];

CoCTaB/IATh OTHOIICHHUS H MPOIMOPLMH, HAXOAUTh OTHOLLIEHUE BEJINYHH, JICIUTh BEJINUUHY B
JIAHHOM OTHOIICHUH. HaxoauTh SKCIIEPUMEHTAIBHBIM ITyTEM OTHOLICHHE JJIUHBI
OKPYXHOCTH K €€ IuaMeTpy;

HHTepnpernpoBath MacmTab Kak OTHOLICHHE BEIWYNH, HAXOJUTh MAcIITad IIaHa, KapThl 1
BBIYHCIIATD PACCTOSHMUS, HCHOIbB3Ys MacIiTal;

OOBACHATD, YTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI PEYH CO CIIOBOM «IIPOLICHTY;
BsIpaxaTh HPOLEHTHI B APO0SIX U JPOOH B MPOLIEHTAX, OTHOLICHUE JBYX BEIHYUH B
MPOIEHTAX; BBIYUCIIATH MPOLEHT OT YKCIIa U YUCIIO 110 €T0 MPOLCHTY;

OKpyTISITh APOOH M IPOLEHTHI, HAXOJUTh IPHOIMKSHNS ¥ Cel;

PemaTh 3a1auu Ha YacTH, MPOLIEHTHI, IPOMOPIIMH, Ha HAXOXKACHHUE IPoOH (TIPOLIEHTa) OT
BEJIMYHMHBI U BEJIMINHEI 110 €€ Jpodu (IPOLEeHTY), ApoOH (TpOLeHTa), KOTOPBIH COCTABISIET
OJTHA BEJIMYHMHA OT APYTOi;

IpuBozuTh, pa3bupath, OLEHUBATH PA3IMYHbIC PELICHHUS, 3alIHCH PEIICHNH TeKCTOBBIX
3ajay; M3Bnekars nHQOpMAIIIO N3 TaOIHI] U AMAaTpaMM, HHTEPIIPETHPOBATh TaOIMIHbIE
JIaHHbIE, OTPE/IENATh HAHOOIbIIIee 1 HAMMEHBIIIEE U3 MIPE/ICTABICHHbIX TaHHBIX;

YcTHBIIT
or1poc;
TIucbMeHHBIT
KOHTPOJIb;

Hroro no pasneny:
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Pa3nen 4. Harnsinnas reomerpusi. Cummerpust

4.1.

OceBast CHMMETpHSI.

PacrozHaBath Ha yepTeKax M H300paKEHUX, H300pakaTh OT PyKU, CTPOUTH C ITIOMOIIBIO
HHCTPYMEHTOB (QHTYpY (OTPE30K, JOMaHYI0, TPEYrOJIbHUK, IPIMOYTOIBHUK, OKPYXKHOCTB ),
CHMMETPHYHYIO JaHHON OTHOCHTENBHO MPSIMOM, TOUKH.;

Haxonuts npaMephl CHMMETPHH B OKPYXKAIOIIEM MHUDE.;

MonenupoaTs u3 Oymaru ase (GUrypsl, CHMMETPUYHbEIE OTHOCUTEIBHO IIPSMOH.
KoHcTpynpoBaTh reoMeTpuieckie KOHQHUIypaliy, HCIONb3ysl CBOHCTBO CHMMETPHUH, B TOM
YHCIIe C TOMOIIBIO IIN(POBBIX PECYPCOB.;

HccenenoBaTh CBOMCTBA H3YUESHHBIX (DUTYp, CBA3AHHBIE C CHMMETPHEH, HCTIONB3YS
9KCIIEPUMEHT, HaOJII0/ICHHE, MOJIETUPOBAHHE. |

VcTHbII
or1poc;
IIucpmennbIit
KOHTPOJIb;




OO6OCHOBBIBATB, OIPOBEPraTh C MOMOI[BIO KOHTPIIPUMEPOB YTBEPXKACHHSA O CHMMETPHI
uryp;

4.2. | LlenTpanbHas CHMMETPHSL. Haxonuts nprMephl CHMMETPHH B OKPYXKAFOIIEM MHUDE.; VYcrHsrit
MopnenupoBaTs U3 Oymard e GUrypsl, CAMMETPUYHbIE OTHOCUTEIIHHO MIPSIMON. | 0Ipoc;
KoHcTpynpoBaTh reoMeTprdecKie KOHGUIypalny, HCIONb3ysk CBOMCTBO CHMMETpUH, B ToM | IIuchMenHbIi
YHCJIE C HOMOIIBIO LIU(POBBIX PECYPCOB.; KOHTPOJIB;
HccnenoBath CBOMCTBA U3YYCHHBIX (DUTYD, CBA3AHHBIE C CHMMETPHEH, HCIONB3YsI
9KCIIEPHMEHT, HaOIF0JeHHE, MOICITUPOBAHNE. ;
OOOCHOBEIBATH, OIPOBEPTaTh C IIOMOIIBIO KOHTPIPHMEPOB YTBEPIKICHHUS O CHMMETPHU
uryp;
4.3. | IlocTpoeHne cMMMETPHIHBIX (QHUTYp. MopnenupoBaTs u3 Oymaru 1se GUrypsl, CHMMETPUYHBIE OTHOCUTEIILHO IIPSIMOI. YcrHsrit
KoncTpynpoBath reoMeTpuieckre KOHQUTypanuy, HCIIONb3YsI CBOHCTBO CHMMETPHH, B TOM | OIPOC;
YHCIIe ¢ IOMOIIBIO IU(POBBIX PECYPCOB.; ITucbMeHHbIi
HccnenoBath CBOMCTBA M3YUCHHBIX (DUTYD, CBA3AHHBIC C CHMMETPHEH, HCIIONB3Ys KOHTPOJIB;
9KCIIEPUMEHT, HabIII0IcHNE, MOJEIUPOBAHHE. |
OOOCHOBEIBATH, OIPOBEPTaTh C IIOMOIIBIO KOHTPIPHMEPOB YTBEPIKACHHUSI O CHMMETPHU
duryp;
4.4. | Ipaktuyeckas padora «OceBas KomncTpynpoBath reoMeTpuieckre KOHQUTYpaliu, HCTIONB3YsI CBOMCTBO CHMMETPHH, B TOM | Y CTHBII
CHUMMETPHS. YHCIIE C HOMOIIBIO [IU(POBBIX PECYPCOB.; oIIpoc;
VccenenoBath CBOMCTBA H3YUEHHBIX (DHUTYp, CB3aHHBIE C CAMMETPHEH, HCTIONB3YSI ITucemeHHbIH
9KCIIEPHMEHT, HaOIFO/IeHNe, MO/ISTIMPOBAHNE. ; KOHTPOJIB;
OOO0CHOBBIBATH, OIIPOBEPTaTh C IIOMOIbIO KOHTPIPUMEPOB YTBEPIKACHHUS O CHMMETPHU
¢uryp;
4.5. | CummeTpHs B IPOCTPAHCTBE HccnenoBath CBOMCTBA H3YUCHHBIX (DUTYP, CBA3AHHBIE C CHMMETPHEH, HCTIONB3YsI VYcTHbIH
9KCIEPHMEHT, HaOIIOIeHHe, MO/ISTIMPOBAHNE. ; ompoc;
OOOCHOBEIBaTH, OIPOBEPTaTh C IIOMOIIBIO KOHTPIPUMEPOB YTBEPIKIACHHUSI O CHMMETPHU ITuceMeHHbIH
¢uryp; KOHTPOJTb;
Hroro no pazneny:
Pa3zzen 5. Boipa:kenust ¢ 6ykBamu
5.1. | [IpumeneHue OyKB st 3aMIHCH Hcnonb3oBaTh OyKBBI U151 0003HAUCHUS YHCEN, IPH 3aMHCH MAaTEMAaTHYECKUX YTBEPXKICHUH, | YCTHBIN
MaTeMaTHYECKHX BBIPaKEHUH U COCTaBILATh OYKBEHHBIC BRIPAXKEHNUS [0 YCIOBHIO 3aJa9N.; orpoc;
MPETIOKCHHIA. HccnenoBath HECIIOKHBIC YHCIOBBIC 3aKOHOMEPHOCTH, HCTIONIb30BaTh OYKBBI JUIS HX IuceMeHHBbIi
3aIHCH.; KOHTPOJIB;

Brruncnste uncioBoe 3HaYCHHE 6yKBeHHOF0 BBIPAXKCHUS IPU 3aJaHHBIX 3HAYCHUAX 6yKB.;




5.2. | bykBeHHbIC BBIPaKEHHUS U YNUCIIOBBIC HccnenoBath HECIIOKHBIC YHCIIOBBIC 3aKOHOMEPHOCTH, HCIIONIb30BaTh OYKBBI JUIS HX YcrHsit
MO/ICTAHOBKU. 3aIMCH. ompoc;
BErMucaTh 4ncI0Boe 3HaUCHHE OYKBEHHOTO BBIPaXKEHHS IIPH 3aJAHHBIX 3HAUCHUSIX OyKB.; ITucpMeHHbIH
KOHTPOJIB;
53. | bykBeHHBIE paBEHCTBA, HAXOXKICHUE Berancnare uncnoBoe 3HaueHHe OyKBEHHOTO BHIPAXKEHHS MPH 331aHHBIX 3HAYEHHAX OYKB.; VYeTHbrit
HEU3BECTHOI'0 KOMIIOHEHTA. 3amuceBaTh HOPMyYIIBI: TIEPHMETPA U TIOMAIH IPAMOYTONBHHIKA, KBAAPaTa; IITHHBI o1poc;
OKPYKHOCTH, TUIOIIAJN KPYTa; BBINOJHATH BBIYUCICHHUS 110 3THM (HOPMYIIaM.; ITucpMeHHbIH
CoctaBiaTh (HOPMYIIbI, BEIPAXKAIOIINE 3aBUCUMOCTH MEXTy BEIMYUHAMH: CKOPOCTb, BPEMsl, | KOHTpOJIb;
paccTosHHUE; IEHa, KOIMIECTBO, CTOMMOCTB; IPOU3BOIUTEIBHOCTD, BpEMs, 00BEM paboThI;
BBITIOJIHATG BRIYHCIICHHS 110 3THM (hopMynam.;
Haxonuth HEU3BECTHBIH KOMIIOHEHT apiU(pMETHIECKOro qeHCTBH;
5.4. | ®opmyis 3anuceBaTh HOPMYIIBI: TIEPUMETPA U TIOMA/IH IPAMOYTOJIBHHKA, KBAPATa; JITHHBI VYerHbrit
OKPYKHOCTH, TUIOIIAZN KPYTa; BBIOIHATh BBIYUCIICHHS 10 3THM (HOPMYIIaM.; orpoc;
CocraBiisiTh (JOPMYIIbI, BHIPKAIOLIME 3aBUCUMOCTH MEXK/Y BEIMUMHAMU: CKOPOCTh, BpeMs, | [lucbMeHHbIi
PaccTOsSHHUE; 1IeHa, KOJIUYECTBO, CTOMMOCTh; IPOM3BOIUTENILHOCTD, BpeMs, 00BbEM padoThI; KOHTPOJIB;
BBITIOJTHATD BEIYUCIICHHS IO 3THM (OpMyJIaM. ;
HaxonuTth HEM3BECTHEII KOMIOHEHT apH(METHIECKOTO JCHCTBHS;
Hroro no pazneny:
Pa3znen 6. Harusiinasi reomerpusi. @urypsl Ha IJ10CKOCTH
6.1. | YeThIpEXyronbHUK, IPHMEPbI M300paxaTh Ha HENMHOBAHHOM U KJIETYATOI Oymare ¢ MCIIOIb30BaHUEM YEPTEKHBIX VYcTHbIi
YeTBIPEXYTOTEHUKOB. MHCTPYMEHTOB YETHIPEXYTOIBHNKH C 33laHHBIMU CBOHCTBAMH: C TTapaJLIEIbHBIMH, ompoc;
MepHEHNKYISPHBIMH, PABHBIMH CTOPOHAMMH, TIPMBIMH YTJIAMH | JIP., PaBHOOCIPEHHBII IMucemenHbIi
TPEYTONbHUK. ; KOHTPOJIB;
Ipennarath 1 00CYXIaTh CIOCOOBI, AITOPUTMBI IO CTPOCHHSI. ;
6.2. | IlpsiMmoyronpHMK, KBajIpaT: CBOMCTBA W300paxarh Ha HETMHOBAHHOW M KJIETYaTOH Oymare ¢ MCIOIb30BAHNEM YEPTEKHBIX Ycrubiit
CTOPOH, YIJIOB, IHAaroHaeH. HMHCTPYMEHTOB YeTHIPEXYTOIbHHUKH C 33JaHHBIMU CBOMCTBAMU: C MAPAJIICIbHBIMY, o1poc;
MePIeHANKYISIPHBIME, PABHBIMH CTOPOHAMH, IIPSIMBIMH YTJIAMH U JIP., PABHOOEAPEHHBII IucsMeHHbII
TPEyTOJIBHUK. | KOHTPOJIB;
IMpennarate 1 06CY)1aTh CIOCOOBI, ATOPUTMBI 110 CTPOCHHS. ;
HccenenoBath, HCIOB3Ys YKCIIEPUMEHT, HAOIIOEHNE, MOICINPOBAHIE, CBOUCTBA
HPSAMOYTOJIEHHKA, KBaJPaTa, pa3ouBaTh Ha TPEYrOJIbHUKH. ;
OOO0CHOBBIBATH, OIPOBEPTaTh C TIOMOIIBIO KOHTPIPHMEPOB YTBEPIKACHUS O
TPSIMOYTOJIEHHKE, KBaJPaTe, PacliO3HAaBaTh BEPHBIC M HEBEPHBIE YTBEPIKICHHMSL.;
6.3. | M3mepenue yrios. W3MepATh 1 CTPOUTH C TIOMOIIIBIO TPAHCIIOPTHPA YIIIBI, B TOM YHCIIE B MHOTOYTOJIBHUKE, Yernbrit
CPaBHHUBATb YTJIBI; PACIIO3HABATH OCTPEIE, IPSIMBIE, TyIbIe, Pa3BEPHYTHIE YIIIBL.; ompoc;
ITnceMenHbIi

KOHTPOJIb;




6.4. | Bumsl TpeyrobHUKOB. 2 Pacno3naBats, H1300pa)xaTb OCTPOYTOJIbHbIH, PSMOYTOJIbHBIH, TYIOYTOIBHBINI, YcerHblit
PaBHOOEIPEHHBIH, PABHO CTOPOHHHMIT TPEYTOJIBHUKH. ; 0Ipoc;
ITucbMeHHbIH
KOHTPOJIb;
6.5. | Ilepumerp MHOTOYTOJIBHUKA. 1 BErMucsTh nepuMeTp MHOTOYTOJIBHHKA, INIONab MHOTOYTOJbHHIKA pa3OueHHeM Ha VYerasrit
HPSIMOYTOJIbHUKH, HAa PaBHbIC (PUIYPbI, HCHIOIB30BATh METPHUECKHE SMHULIBI U3MEPEHUS oIpoc;
JUTAHBI U TUIOIIAJIN. ; ITucbMeHHBII
KOHTPOJIb;
6.6. | Ilmomans Gurypsl. 1 BhrucnsTh nepuMeTp MHOTOYTOJIBHHKA, INIONalb MHOTOYTOJbHHIKA pa3OueHHeM Ha VYerHsrit
HPSIMOYTOJIbHUKH, HAa PaBHbIC (PUIYPbI, HCHIOIB30BATh METPHUECKHE SMHULIBI U3MEPEHUS oIpoc;
JUTAHBI U TUIOIIAJIN. ; ITucbMeHHBII
KOHTPOJIB;
6.7. | ©opMyIsl IeprEMeTpa U IUIOIa K 2 BBIMucisTh NepUMeTp MHOTOYTOJIBHIKA, INIOMalb MHOTOYTOJbHHUKA pa3OueHHeM Ha Yerusiit
IIPSIMOYTOJIbHUKA. NIPSIMOYTOJIBHUKH, Ha PaBHBIE (PUTYPEI, HCTIONB30BaTh METPHUIECKHE €IMHUIBI H3MEPSHUSI orpoc;
JUTMHBI U TUTOIAIH. | TInceMeHHbIH
Hcnons3oBaTs NpHOMKEHHOE H3MEPEHKE IUIMH U ILUIOINAIel Ha KiIeT4aTol Gymare, KOHTpOJIb;
MpUONIKEHHOE U3MEPEHHUE JUTHHBI OKPY>KHOCTH, IUIOIAa1 KPYTa;
6.8. | IIpubmmkéHHOE M3MepeHHe TUIOIaIH 1 Vcrions3oBaTh NpHOMMKEHHOE M3MEPEHHE UIMH U IUIOIIa el Ha KileTdaToll Oymare, YcTHblit
¢uryp. MpUONIKEHHOE U3MEPEHHUE JUTHHBI OKPY>KHOCTH, IUIOIA 1 KPYTa; oIIpoc;
ITucsmenHbIi
KOHTPOJIB;
6.9. | IlpakTnueckas pabora «Ilmomans 2 PacriozHaBaTh, 1300pakaTh OCTPOYTOJIBHEIH, MPSMOYTOIBHBIN, TYHOYTOJTBHEIH, Ycrubiit
KpyTra» PpaBHOOEIPEHHBIN, PABHO CTOPOHHUH TPEYTOJILHUKHL. ; orpoc;
BrraucnaTe nepuMeTp MHOTOYTOJIbHHKA, IUIONAIb MHOTOYTOJIbHHIKA pa3OueHreM Ha IMucpMenHsbIit
MPSIMOYTOJIBHUKH, Ha PaBHBIE (PUTYPEI, HCTIONB30BaTh METPHYECKHE SIMHUIBI H3MEPSHUSI KOHTPOJIB;
JUTHHBI 1 TUTOIIA/IH. ;
Hcnonb3oBaTh NpUOIMKEHHOE N3MEPEHHE JIUIMH U IUIOIIAIeH Ha KieTyaToi Oymare,
MPUOIIDKEHHOE H3MEPEHNe JUTMHBI OKPY>KHOCTH, IUIOIIAH KPYTa;
Hroro no pasneny: 14
Pa3nen 7.I1os10xkuTe/ibHbIE H OTPHLATEIbHbIC YHCIA
7.1. | Llenbie uncna. 5 IIpuBoauTe mpHUMEpHl HUCMONB30BAHMSA B  PEAJTbHOW JKH3HM  TONOXKUTEIBHBIX M | YCTHBIH
OTPHULIATENIBHBIX YHCEIL.; oIpoc;
M300paxats Lesble YHCiia, MOTOKUTEIBHBIC U OTPULATENbHBIEC YHCIa TOYKaMH Ha ITucsMeHHbIH
YHCIIOBO IPSIMOIf, HCTIONB30BATh YHCIOBYIO IPSIMYIO AT CPAaBHEHHUS YHCEIL; KOHTPOJIB;
7.2. | Monyib 4ncia, rTeoMeTpuyecKas 5 HW300paxath LieJIble YNCIIa, TTONOKHUTEIbHBIC M OTPHIATENIbHBIC YHCIA TOYKAMH Ha YUCIOBOH | YCTHBIH
HUHTEPIPeTanus MOTYJI. IIPSIMOM, HCIOIB30BATh YHCIIOBYIO IPSMYIO [JIsI CPABHEHHS YHCEIL; o1poc;
ITpuMeHsTS MpaBuiIa CpaBHEHHS, YIOPSI0YUBATE IIEJIbIC YUCIIA; HAXOAUTh MOIY/Ib YUCTA. ; IucsmenHbIi

KOHTPOJIb;




7.3. | YucinoBble NPOMEXYTKH. 5 IIpuMeHsTh NpaBuiIa CPaBHEHUS, YIIOPSAI0UUBATH LIEIbIE YHCIIA; HAXOAUTh MOAYJIb YHCIIA. YcTHbli
0Ipoc;
TTucemeHHbIH
KOHTPOJIb;
7.4. | IlonoxuTenbHBIC U OTPULIATEIbHBIE 6 DopMynUpoOBaTh MPaBUIIA BEIYUCIICHHUS C TOJIOXKUTEIBHBIMHA U OTPULIATEIILHBIMU YHCIIAMH, VerHblit
qucia. HaXO/IUTh 3HAUEHHUS YMCIIOBBIX BBIPAKEHHMH, COJIEPIKALUX JEHCTBUS C ITOJOXKUTEIbHBIMU 1 onpoc;
OTPHLATENILHBIMU YHCIIAMH. ; TTucemeHHbIH
KOHTPOJIb;
7.5. | CpaBHEHHUE TOIOKUTETBHBIX U 6 M300pakaTh 1eNbIe YUCIa, MOJOKUTEIbHBIE U OTPUIIATENILHBIC YUCIIa TOYKAMH Ha YUCIOBOM | Y CTHBIN
OTPULIATEINILHBIX YHUCEIL. MPSIMOM, UCTIOJIB30BATh YHCIIOBYO MPSMYIO JIsl CPAaBHEHUS YHCEIL.; 0IpoC;
IIpumeHsaTh npaBuiIa CPaBHEHUS, YIOPSAI0UUBATH LIEIIbIE YHCIIA; HAXOAUTh MOAYJIb YHUCIIA.; TTucemeHHbIH
KOHTPOJIb;
7.6. | Apudmernueckue nelcTBUs ¢ 6 TIpuMeHATh NpaBuiIa CPABHEHUSI, YIIOPSIOYUBATH LIEIIbIC YHUCIIA; HAXOAUTh MOAYJIb YHCIIA. VerHblit
MOJIOKUTEIIBHBIMU M OTPULIATEIbHBIMU DopMynupoBaTh MpaBUiia BEIYUCIICHUS € TOJIOXKUTEIBHBIMUA ¥ OTPULIATEIILHBIMU YHCIIAMH, onpoc;
YUCIIAMH. HaXOJUTh 3HAYCHUS YHCIIOBBIX BBIPAKEHHH, COAEPIKAIINX JEHCTBUS C TIOJIOKUTEIHHBIMHI U TTuceMeHHBIH
OTPHLATENILHBIMU YHCIIAMH. ; KOHTPOJIb;
7.7. | PeuieHue TEKCTOBBIX 3a1a4 7 DopMyIHpPOBATH MTPABUIIA BEIYHUCIICHHUS C TTOJIOKUTEIbHBIMHA U OTPULIATEIILHBIMU YHCIIAMH, VerHblit
HAXOJIUTh 3HAUYCHHUS YMCIIOBBIX BBIPAKCHHI, COJICPIKAIMX JCHCTBUS C TTOJOXKUTEILHBIMA 1 0Ipoc;
OTPHULATENILHBIMU YUCIIAMH. ; TTuceMeHHbIH
TIpumeHsTh CBOMCTBA CIIOKEHHS M YMHOXKEHUS JUIS TPeoOpa30BaHus CyMM U KOHTPOJIB;
TIPOU3BEICHUIA. ;
HWroro no pazaeny: 40
Pazpen 8. [IpencraBiienne JaHHBIX
8.1. | IlpsimoyronbHas cucteMa KoopauHat Ha | 1 OOBSACHATD ¥ WIUTIOCTPUPOBATH MOHATHE MPSIMOYTOJILHOM CHCTEMBI KOOPAMHAT Ha YcTHBIH
MJIOCKOCTH. IUIOCKOCTH, HCTIOJIB30BaTh TEPMUHOJIOTUIO; CTPOUTH Ha KOOPJHHATHON IUIOCKOCTH TOYKH H 0Ipoc;
(GUrypbl o 3alaHHBIM KOOPJIMHATAM, HAXOJUTh KOOPIHHATHI TOUEK; TTuceMeHHBIIH
KOHTPOJIb;
8.2. | KoopauHaThl TOUKH Ha IIOCKOCTH, 1 OOBSACHATH ¥ WIUTIOCTPUPOBATH MOHATHE MPSIMOYTOJILHOM CHCTEMBI KOOPAMHAT Ha VcrHblit
abcnucca U OpJUHATA. IUIOCKOCTH, HCTIOJIB30BaTh TEPMUHOJIOTUIO; CTPOUTH Ha KOOPJHHATHON IUNIOCKOCTH TOYKH H 0Ipoc;
(GUrypbl o 3alaHHBIM KOOPJMHATAM, HAXOIUTh KOOPIUHATHI TOUEK; TTuceMeHHBIIH
KOHTPOJIb;
8.3. | Cronb4aThie U KPYTrOBBIE THATPAMMEBIL. 1 Yutath cTONOYATHIE U KPYTOBBIE AUATPAMMBbI; MHTEPIPETUPOBATD JaHHBIC; CTPOUTH VerHblit
cTOoN0YaThIC IHArPaMMBL; 0Ipoc;
TIucbMeHHBIH
KOHTPOJIb;
8.4. | IlpaxTuueckas padora «IloctpoeHue 1 Hcnonp3oBaTh HHOOPMAIIMIO, IPEICTABICHHYIO B TA0IMIAX, HA AUArpaMMax Uil PEIICHUs. N —
JiuarpaMm. TEKCTOBBIX 3aJ1a4 U 3aJ1ay U3 peasbHON JKU3HHU; ompoc;
5
TTuceMeHHbIH

KOHTPOJIB;




8.5. | Pemrenne TeKCTOBBIX 3314, CO Hcnone3oBath HHOOPMALHIO, TIPEACTABICHHYIO B Ta0JIMIAX, HA AHArpaMMaXx sl PELICHHUs YcrHbli
JieprKalluX JJaHHBIE, IPE/ICTaB JIEHHbIE B TEKCTOBBIX 3a/1a4 U 3a/1a4 U3 peabHO )KU3HY; orpoc;
TabJMIaX U Ha IMarpaMMax TIucbMeHHBIH

KOHTPOJIB;

HWroro no pasneny:

Pa3znen. 9. Harasanast reomerpusi. @urypbl B IpoCTpaHCTBe

9.1. | IIpsMOyroIbHBIH Napauenenunes, Kyo, PacriozHaBaTh Ha YepTexKax, PUCYHKaX, OIUCHIBATH MUPAMHLY, IPU3MY, LIIIUH/P, KOHYC, VYcrHsrit
IIpU3Ma, MUPaMHJA, KOHYC, IMITHHID, mrap, ©300pakaTh UX OT PYKH, MOASIHPOBATh U3 OyMaru, IIIACTUIINHA, IPOBOJIOKHU U Ip. ; oI1poc;
map u chepa. IIpuBoauTH NPUMEPHI 0OBEKTOB OKPYXKAIOIIEr0 MUPa, UMEIOLIKUX (POPMBI HA3BAHHBIX TEIL.; ITucsMenHbIi

KOHTPOJIB;

9.2. | U3o0paskeHne mpOCTPaHCTBEHHBIX [puBOaKUTH TPUMEPHI OOBEKTOB OKPYKAIOLIEr0 MUPA, IMEIOIIHX (HOPMbI HA3BAHHBIX TEIL.; YcrHbli

¢uryp. Vcrions30BaTh TEPMHHOJIOTUIO: BEPLINHA, peOpO, IPaHb, OCHOBAHHE, BHICOTA, PATUYC 1 oIIpoc;
Juamerp, pa3BEpTKa.; ITucsMenHbIi
KOHTPOJIB;

9.3. | [Ipumepst pa3BEPTOK MHOTOTPAHHUKOB, Hcnonb30BaTh TEPMUHOIIOTUIO: BEPLIMHA, peOpO, TpaHb, OCHOBAHKE, BBICOTA, PAILYC U YcrHbii

IIJIMHPA ¥ KOHYca. IHaMeTp, pa3BEPTKa.; oIIpoc;
TTucsMenHbIi
KOHTPOJIB;

9.4. | Ilpaktnueckas pabora «Co3nanune HW3y4dats, HCHIONB3Ys KCIEPUMEHT, HAaOIOIeHHE, H3MEepEeHHe, MOJECIUPOBAHNUE, B TOM YUCIe | YCTHBIH

Moyienelt MpOCTPaHCTBEHHBIX (UTyp». KOMIIBIOTEPHOE, U ONUCHIBATH CBOMCTBA HA3BAHHBIX TEJ, BBIABIATH CXOACTBA U PA3IIHUMS: oIIpoc;
MEXIy MTUPaMUION H IPU3MON; MEXY IIHINHIPOM, KOHYCOM H IIAapOM.; ITucemeHHbIH
; KOHTPOJIB;
Co3zaBaTh MOJIENH TIPOCTPAHCTBEHHBIX (GHUTYp (M3 OyMary, MpoBOJIOKH, TNIACTUIIMHA 1 JIP.);

9.5. | [ousTre 00BEMA; CAUHUIIBI H3MEPEHHUS W3mepsTh Ha MOJIENSIX: JUIMHBI pEOEP MHOTOTPAaHHHUKOB, AUAMETp LIapa.; VYcTHbIH
obBEMa. BeBoauTs GopMyiry 06bEMa IPSIMOYTOIBHOTO MapajlIeNenunesa. ; oIIpoc;

TTuceMenHbIi
KOHTPOJIB;

9.6. | OGBEM MPSAMOYTOIBHOTO W3mepsTh Ha MOJENSIX: JUTMHBI pEOEp MHOTOTPaHHHUKOB, AUAMETp LIapa.; Yerublit
napajlenenumnesna, kyoa, Gopmyist BeiBoauTh GopMyiry 00bEMa IPSIMOYTOIBHOTO MapajlIeNenumnesa. ; ompoc;
00bEMa Bsraucisite o popmynaM: 00bEM IPsSMOYTONBHOTO Mapauienenunesa, kyoa; ncrnonp3osars | [IncbMeHHBIH

€/IMHUIIBI HI3MEPEHHUs 00bEMa; BBIYHUCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KYOOB, KOHTPOJIB;

HapajieNnenuIesoB; PeiaTh 3aJaul ¢ PeaabHbIMH JaHHBIMH;
BriBoauTh (hopMmyiy 00bEMaA MPSIMOYTOIBHOTO NMapasIelenuesa. ;

Berauciste o gpopmynaM: 00bEM pAMOYTOIBHOTO Tapaiesenumena, Kyoa; uCrob30BaTh
€IMHUIIBI M3MEPEHNUsT 00bEMa; BEIYHUCIIATE 00BEMBI TEll, COCTABIICHHBIX U3 KyOOB,
HapajeNnenuIesoB; PelaTh 3aJaul ¢ PealbHbIMH JaHHBIMH;

Hroro no pazaeny:

Pa3zpnen 10. IloBTopenue, 06001menue, cucTeMaTH3aLUs




10.1. | [ToBTOpEHHE OCHOBHBIX MOHATHH U
METOJIOB KypcoB 5 U 6

KJIacCOB 0000IIEHHE, CHCTeMaTH3aLHs
3HAHUH

20

BrryuciATh 3HaueHus! BhIpaXKeHUH, coliep KallliX HaTypajbHbIE, LENble, TIOJ0KHUTENbHbIE U
OTpHULATENIbHBIC YUCTIa, OOBIKHOBEHHBIE U IECSTHYHBIE APOOH, BBIIOIHATE IPEe00pa30OBaHus
YHCEJl U BHIPAKECHUIA.;

BbIOupaTh criocod cpaBHEHHS YHCell, BBIYMCICHUH, IPUMEHSTh CBOICTBA apU(pMETHUECKHX
JIeCcTBUH JUT palliOHAIN3AIUH BEIYUCICHUN. ;

Pemnrats 3aaun U3 peabHON KU3HU, IPHMEHITh MATEMATHIECKHE 3HAHUS I PeIIeHHS
3a71a4 U3 IPYTruX MPeMETOB;

Penratp 3ama4u pa3sHbIMHU CIIOCOOAMH, CPABHUBATH, BEIOUPATh CIIOCOOBI PELICHNUS 3a/1a4H. ;
Ocy1iecTBIIATh CAMOKOHTPOJIb BBINOTHIEMBIX AEHCTBUN H CaMOIPOBEPKY Pe3yiIbTaTa
BBIYUCIICHU;

YcTHbli
01poc;
TTucemeHHbIH
KOHTPOJIb;

HWroro no pasneny:

20

OBUIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

170




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Hopodees I'.B., lllapeirun U.®., CyBoposa C.b. u gpyrue, Maremarrka, AKIIHOHEPHOE OOIIECTBO
"UznarensctBo "[IpocBemnienue";
Beenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
YYEBHOE OBOPYJOBAHMUE

OBOPYJIOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN
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