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MNOACHUTEJBHASA 3AIINCKA

[IpuopuTeTHBIMU 1EIIMHU O0yYEHHSI MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

e TMPOJNODKCHHE (POPMUPOBAHUS OCHOBHBIX MATEMATHUYCCKUX MOHITHI
(unciio, BenWYMHA, TeoMmeTpuueckas (Qurypa), oOecrneunBarommux
MPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTh MAaTeMaTHYEeCKOro 0Opa30BaHMS
00yJaroIImXcs;

e Pa3BUTHE MHTEIJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIUXCH,
MIO3HABATEJIbHOM AKTUBHOCTH, UCCJIEAOBATEIbCKUX YMEHHI, MHTEpeca K
M3YYCHHUIO MAaTEMaTUKH;

e TMOJBEJACHUE O0YUYaAIOIMMUXCS HA JIOCTYITHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPY>KAIOIEeTO MUPa;

e (opmupoBanue GyHKIIMOHATBLHON MAaTEMAaTUUYECKON IPaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaT€MaTHYECKHE OOBEKThI B PEAIbHBIX JKU3HEHHBIX
CUTyallsX, NPUMEHATh OCBOEHHBIE YMEHHS [JIl PELICHHS MPaAKTUKO-
OPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH MOJIYYEHHBIE PE3YIbTAThI U
OIICHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYaAIIUH.

OCHOBHBIE JIMHUH COAEpKaHUS Kypca MaremMaTuku B 5-6 kiaccax —
apuMeTHdyecKas u TeOMETPUIECKasi, KOTOPhIE Pa3BUBAIOTCS MapauIeIbHO, Kaxaas
B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OIHA OT JIPYTOMH,
a B TECHOM KOHTAaKT€ U B3aMMOACHCTBUU. TaKkke B Kypce MaTeMaTUKU TPOUCXOTUT
3HAKOMCTBO C 3JIEMEHTaMU aire0pbl U OMUCATEIbHON CTATUCTHKHU.

N3yyenue apudmMeTnueckoro mMaTepralia HaUMHAETCS CO CUCTEeMaTHU3allUuUd U
pPa3BUTHS 3HAHHWI O HATYPAJIbHBIX YMCIIAX, MOJIYYEHHBIX HA YPOBHE HAYaJIbHOIO
oO1rero o6pazoBanus. [Ipu 3TOM COBEPIIIEHCTBOBAHUE BEIYUCIUTEILHON TEXHUKHU U
dbopMUpOBaHUE HOBBIX TEOPETHUUECKUX 3HAHUM COUYETACTCS C Pa3BUTHEM
BBIYUCIUTEILHON KYJBTYPhI, B YaCTHOCTH C OOyYE€HHEM MPOCTEHIIUM MHpHEMaM
NPUKUIKA U OLIEHKH PE3yJbTAaTOB BBIUMUCICHHI. M3yueHHne HaTypalabHbIX YHCEIN
NpoJoKaeTca B 6 Kilacce 3HAKOMCTBOM C HayalbHBIMU MOHSTUSIMUA TEOPUU
JETUMOCTH.

Hauano wm3ydeHHsi OOBIKHOBEHHBIX M JIECATHUYHBIX JIPOOEH OTHECEHO K 5
KJIaccy. DTO MEPBbIM 3Tall B OCBOCHUM JIpOoOei, KOraa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMU, TIOHATUSAMH TeMbI. [Ipu 3TOM paccMOoTpeHre 0OBIKHOBEHHBIX
npoOelt B MOJTHOM OO0BEME MPEIIIECTBYET M3YYEHUIO JCCATHYHBIX APOOEH, 4TO
1EJIeCO00pa3HO € TOYKM 3PEHUsl JIOTMKW M3JI0KEHUS YHUCIOBOM JIMHUHU, KOTJA
npaBuia JeUCTBUM C IECATUYHBIMU APOOSIMU MOKHO OOOCHOBAThH YK€ U3BECTHBIMU
QITOPUTMAMH BBITIOJTHEHUS IEUCTBUIN C OOBIKHOBEHHBIMU JPOOSMH. 3HAKOMCTBO C
JECATUYHBIMH IPOOSMH PACITUPUT BO3MOXKHOCTH JIJISI TOHUMAHUS 00yJIarOITUMHUCS
MPUKIIAIHOTO MPUMEHEHUSI HOBOU 3aMKUCH NPU U3YYEHUU JPYTUX MPEAMETOB U MPHU
MIPAaKTUYECKOM MCIOJIb30BaHUM. K 6 Knaccy OTHECEH BTOPOMl dTal B M3YYEHUU



Ipo0el, TIe MNPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS U
npeoOpazoBaHusi ApoOei, OCBOGHHWE HOBBIX BBIYMCIUTENBHBIX aJTOPUTMOB,
OTTAYMBAHWE TEXHHKH BBIYHWCIECHUNW, B TOM YHUCIE 3HAYEHUN BBIPAKECHUN,
collepKallluX M OOBIKHOBEHHBIC, W JIECSATHYHBIC JIpOOU, YCTAHOBJIGHHUE CBSI3EH
MEX Iy HUMH, paCCMOTpEHHUE MPUEMOB pellieHHs 3a71a4 Ha Jpoou. B Hauase 6 kiacca
IIPOUCXOJNUT 3HAKOMCTBO C MIOHSTUEM IPOLEHTA.

Oco0eHHOCTBIO H3yUEHUS MOJIOKUTEIBHBIX U OTPUIIATENILHBIX YUCEIT IBIIACTCS
TO, YTO OHHM TaKXe€ MOTYT paccMaTpUBaThbCs B HECKOJBKO 3TanoB. B 6 kiacce B
Hayaje u3ydeHus TeMbl «l1onoKuTeNbHbIE U OTPULIATENBHBIE YHCIIa» BBIAECISAETCS
noareMa «llenpie uncia», B paMKax KOTOPOH 3HAKOMCTBO C OTPUUATEIbHBIMU
YUCIIAMUA W JECUCTBUSIMHA C MOJIOKUTEIBHBIMA W OTPUIATEIBHBIMUA YHUCIAMHU
IIPOUCXOJUT HA OCHOBE COJIEPHKATEIBHOIO MOIX0AA. JTO MO3BOJSAET HA TOCTYITHOM
YpPOBHE TIO3HAKOMHUTH OOYYaIOIIMXCA TMPAKTUYECKH CO BCEMH OCHOBHBIMU
MOHATUSIMU TEMBI, B TOM YHCJIE€ M C NpaBWJIaMH 3HAKOB IPU BBHIIIOJIHEHUU
apupmMeTnyecKkux AelcTBuil. l3ydeHHne palnuMoHANbHBIX YHCEI Ha 3TOM HE
3aKOHYUTCSA, a OyIEeT MPOJOJKEHO B Kypce alire0phl 7 Kiacca.

[Ipn oOydeHHM pELIEHHIO TEKCTOBBIX 3aJad B 5—6 Kiaccax HMCHOJIb3YIOTCS
apudmeTndyeckue npuémsl perieHust. [Ipu orpaboTke BEIYUCIUTENHHBIX HABHIKOB B
5—-6 Kiaccax paccMaTpUBarOTCS TEKCTOBBIE 3a/1a4d CICAYIOIIMX BUIOB: 3a7a4d Ha
JBI)KCHUE, HA 4YacTH, Ha IMOKYNKWA, Ha paboTy W MPOU3BOJUTEIHLHOCTb, Ha
MPOLIEHTHI, HA OTHOLIEHHUA U Tipornopiuu. OOydaroumecss 3HaKOMATCS ¢ TpUéMamMu
pelieHuss 3ajad 1mepedopoM BO3MOXKHBIX BapHUAHTOB, ydarcs paboTaTh ¢
uHdopMaIuen, mpeacTaBIeHHON B (hopMe TaOIHI HIIA JUATPAMM.

B  mporpamme yueOHOro kypca «MaremaTuka»  MOpPeIyCMOTPEHO
(dbopMHpoBaHUE MPONEIECBTUUECKUX alreOpandyecKkux MNpeacTaBiieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHMCJa B 3aBUCHUMOCTH OT MATEMaTUYECKOTO KOHTEKCTa
BBOJUTCS TOCTENEHHO. DYKBEHHAsi CHMMBOJIMKA IIUPOKO HCIIOJB3YETCS MPEKIE
BCETO JISI 3aIMCH OOIIUX YTBEPXKICHUM U TIPEAJIOKEHUH, (DOPMYJI, B YACTHOCTH JIJISt
BBIYMCJIEHUS T€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEIISD YNCIIA.

B mporpamme yueOGHOro kypca «Maremaruka» MpeACTaBICHA HarJsaHAs
reOMETpHUS, HalpaBJICHHAs Ha pa3BUTHE o0pa3Horo MBILUICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAXKEHMSI, N300Pa3UTEIHHBIX YMEHUNU. ITO Ba)KHBIN dTaIl
B U3YYCHUU T'€OMETPUHU, KOTOPBIM OCYLIECTBIISICTCS HA HATJSIHO-IPAKTUYECKOM
YpOBHE, OMHUpAETCAd Ha HarJsAIHO-00pa3HOEe MbIIUIeHHE oOywaromuxcs. bonbias
poib  OTBOAUTCA  NPAKTHUYECKOM  JIESATENBHOCTH, OIBITY, JKCIIEPUMEHTY,
MozearpoBaHuio. O0yyaronirecs: 3HaKOMATCS C T€OMETPUUYECKUMHU (purypamu Ha
IJIOCKOCTH W B TMPOCTPAHCTBE, C WX MPOCTCUIMMU KOHQPUTYpAIUSIMU, YIaTCs
u300paxkaTb MX HAa HEJIMHOBAHHOM M KIeT4aTtoil Oymare, paccMaTpHBAIOT HX
MPOCTEUIIINE CBOWCTBA. B mpouiecce uM3ydyeHHWs HArjaJHOW TE€OMETPUU 3HAHU,



MOJlyYeHHBIE OOYYaIOIIMMHUCA Ha YPOBHE Ha4yaJbHOTO OOIIEro o0pa3oBaHus,
CHUCTEMAaTHU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo yuyeOHOMY IIaHy B 5—6 Kjaccax H3y4yaeTcss MHTErPUPOBAHHBIN
npeaMer «MaTemaThkay, KOTOpBIM BKIIOYAeT apu(METHYECKUN MaTrepuan u
HaIJSAHYI0 TE€OMETPUI0, a TaKXKe IPOIEAEBTUUECKHE CBEACHUS U3 anreOpsl,
9JIEMEHTHI JIOTUKY U Hadaiaa OMUCATeIbHONW CTATUCTHUKH.

Ha u3yuenune yudeOHOro kypca «Maremarukay otBoautca 340 yacoB: B 5
kiacce — 170 gyacoB (5 yacoB B Hefienio), B 6 kjacce — 170 gyacoB (5 4acoB B HEJIEIIIO).



COAEPXAHUE OBYUEHUA
5 KUIACC

Pelrenue TeKCTOBBIX 32,124
Mamemamuueckuii 361K

MareMaTrnyeckne BBIpaKECHHS. 3aMKCh, YTCHUE W COCTABJICHUE BBIPAKCHHM.
3HadeHne BhIpaXeHUs. UHCIOBOE BhIpaKeHUE. BBIYMCIICHNE 3HAYCHUI YHCITIOBBIX
BBIPXCHUI; TTOPSIOK BBITIONHEHUS IeHCTBUI. Vcronp30BaHne MPU BEIYUCIICHHSIX
MIEPEeMECTUTEIBHOTO M COYETATeNLHOTO CBOMCTB (3aKOHOB) CIIOXKCHHS U
YMHOXEHHUS, paCIIPEICIUTEIHHOTO CBOMCTBA YMHOKEHHUSI.

Marematnueckue mojenu. [lepeBoj ycnoBus 3ajaud Ha MaTeMaTUYECKUM
s3BIK. [locmpoenue mooenu 8 8ude K8aOpamuo2o YpasHeHus, NpedCcmasieHHO20
npouszgeoenuem (nponedesmuKka peuieHuss 3a0ay ¢ NOMOWbI0 K8AOPAMHO20
ypasnenus. Ilocmpoenue modenu 6 6ude 08YX YpasHeHUll ¢ O08YMs NepeMeHHbIMU
(nponedesmuxa cucmem ypasneruti). Ilocmpoenue mooenu 6 uoe 08yx ypasHeHuli ¢
08yMsI  nepemeHHbiMUu  (nponedesmuxa — cucmem  ypaeHnenui). Pabotra ¢
MaTeMaTUYECKUMU MOJIeTsIMU. Memoo npob u owubok. Memoo nepebopa. Memoo
8ecos.

Pemenne TekCTOBBIX 3ajad  apupMETHYecKUM crocoOoMm. Pemienue
JOTUYECKUX 3a7ad. PermeHue 3amad mepeOOpoM BCEeX BO3MOMKHBIX BapHUaHTOB.
Hcnonp3oBanue mpu perieHuu 3aa4 TaOIuI] U CXEM.

Ilocmpoenue  obweeo  aneopumma  pewieHus — 3a0a4  MemoooM
MAMeMamuyecKo2o MoOeIupoB8aHuUsl.

Pemenne 3amau, comepikalux 3aBHCHMOCTH, CBS3BIBAIOIINE BEITUYMHBI:
CKOPOCTb, BpEMs, PACCTOSHHE, II€Ha, KOJUYECTBO, CTOMMOCTh. EIUHUIIEI
U3MEPEHUs: MacChl, 00hEMA, 1IEHBI; PACCTOSHUSA, BpEMEHHU, CKOPOCTH. CBSA3b MEXKITY
SAMHUIIAMU U3MEPEHUS KaKI0M BEIMYMHBI.

Pemenre ocHOBHBIX 3a7a4 Ha ipodu (B Teme «/[podm»).

3amaun Ha COBMECTHYIO paboTy (B TeMe «J[poom»).

[IpeacraBnenre JaHHBIX B BHJIE TaOWI[, CTOJOYATBHIX JUArpamMm
(comyTCTBYIOIIICE TTOBTOPEHUE B TEYCHUE BCETO Kypca).

S3p1k M noruka. BeickasbiBaHUS. Beedenue nowsmuii «memay u «pemay.
OO6mue yTBepxkaACHUsL. Beederus euoa ymeepicoeHus, noHsamue KOHmpnpumepd.
Beeoenue 6uoa ymeepoicoenusn, 0okazamenbcmeo UCMUHHOCHU — MemoOoM
nepebopa. YTBepxKieHus o cymectBoBaHuu. CrnocoObl J0Ka3aTenbCTBAa OOIIMX
yTBepKIeHuil. BBenenue oOo3HaueHuid. JJokazamenbcmeo u onposepoicenue
8bICKA3bIBAHUL PA3HO20 6UOA (YacmHublX, 00wux, o cyuecmsosanuu). Ilpoorema
ookazamenbcmea oouje2o ymeepicoeHus Ha OeCKOHEeYHOM MHOMCeCmae.

HartypajibHble 4ucja W HYJdb (COMYTCTBYIOIIEE MOBTOPEHHE O TEMBI
«JIpobuy, cuctremaTuzaiys B Hadayie TeMbl «poou»).



HartypaneHoe uucno. Pan HarypanbHbix uucen. Yucno 0. M3o0paxenue
HATYpaJbHBIX YUCEJ TOYKAMU HA KOOPJIUHATHOMN MPSIMOH.

[lo3unmonHas cuctema cuuciaeHus. Pumckas Hymepanus Kak MpuUMeEp
HEMO3UIIMOHHON CHUCTEMbI CUMCIeHUs. [lecaTuuHas cucteMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCEJl, CPABHEHUE HATYPAJIBHBIX YHCET C HYJIEM.
Crioco6s1 cpaBHeHHsI. OKpyTIeHHE HATypaIbHBIX YHCEIL.

CrnoxxeHre HaTypaJIbHbIX YHCEIT; CBOMCTBO HYJIS P CIOXEHUU. Bpruntanue
KaK JelCTBUE, OOpAaTHOE CIOKEHUIO. Y MHOKEHUE HATYypaJIbHBIX YUCEN; CBOMCTBA
HYJISl U €UHUILIBI TP YMHOKEHUU. [leneHne kak feiictBue, o0paTHOE YMHOKEHUIO.
KoMIloHeHTbl ~ AeicTBUM, CBs3b MexAy Humu. [IpoBepka  pesyiabpTaTa
apumernyeckoro neictBus. IlepemectuTenbHOE M COYETATEIBHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOKEHHS.

Hcnonbs3oBanre OyKB J1s1 0003HAUEHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(hMETUUECKUX JCHUCTBUM.

ﬂe.fmmocm b HAMYPAIbHbBIX HUCEeIl

Henurenu u kpatHbie uncina. [IpocTeie u cocTaBubie yrcia. OcoOblit cTaTyc
enuHUIlBl. Tabmuibl TMPOCTBIX uucen W pemero JpatoceHa. beckoHedyHOCTH
MHOKECTBa TMPOCTHIX yuceld. JlenuMocTs npousBenaeHus. J[enMMocTbh CyMMBI U
pazHocTH. PaznoxkeHue Ha mpocThie MHOXUTENU. Hanbosnpimii o0t 1eauTeb.
Haumensbliiiee oOliee KpaTHOE JIBYX M HECKOJbKUX 4uced. Pa3iauyHbie crocoObl
HaXO0XJICHUSI HauOOJIBIIIETO OOIIEro METUTENsI U HAMMEHBIIEro 00IIero KpaTHOTO.
CBsi3b MEXTy HAaUOOJIBIIIUM OOIIUM JICJIUTENIEM, HAUMEHBIITUM OOIIMM KPAaTHBIM U
MPOU3BEACHUEM JIBYX uKcell. B3auMHO mpocThie unca.

Crenenb C HaTypaJbHBIM IIOKa3aTelieM. ZMcnoav3osanue cmenexu npu
naxoodicoenuu HOJ[ u HOK uucen ¢ nomowwio pasnoxceHus 4ucia Ha npocmole
MHOJfcumenu. 3amuch 4YUCAa B BUJAE CYMMBI pa3psgHbIX  CllaraeMbix.
JlonoHUTENbHBIE CBOMCTBA YMHOXEHHUS U JIeJICHUs. /[oKazamenbcmeo npusHaKa
oenumocmu npoussedeHus. Jlokazamenibcmeo NPUSHAKA OeIUMOCMU CYMMbl U
pasnocmu. J[okazamenbcmeo c8otUCmE YMHOMCEHUSL U OeleHUSL.

[Tpuznaku nenumoctu Ha 10, va 100, va 1000 u T. 1.,, HA 2, 5, 10, 3, 9, 25, 8,

125. Jlenenune ¢ octaTtkoM. Hcnonav3o8anue 3HAKA PABHOCUILHOCMU 68 3aNUCU
npuzHakos. Jlokazamenbcmeo Npu3HaKos 0eiumMocmu.

HucnoBoe BbIpakeHUE. BBIUMCICHUE 3HAYEHUM YUCIIOBBIX BBIPAKECHUM;
MOPSAIOK  BBINIOJHEHUS  JIeucTBUM.  Mcmonb30oBaHWE  NOPU  BBIYHUCICHUAX
MEPEMECTUTENLHOTO M  COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUSI, PACIPEICTUTEIbHOITO CBOMCTBA YMHOXEHUS. (COMYTCTBYIOIIEE
MOBTOPEHUE B TEUCHHE BCETO Kypca).



PaBHOCMIBHOCTE mpemiokeHun. Hcnonvzosanue 3Haka < Npu  3anNUcCU
pasHocunvHulx  npeonoxceruu. Onpenenenus. [locmpoenue  onpedeneHull.
OcHosHble noHsAMUS.

Jlpoou
HatypanbeHble yncina (cuctemMaTu3anvs 3HaHUM ).

[IpencraBnenne o Apobu Kak CcHocobe 3amucH YacTH BEIUYUHBL
OObikHOBeHHBIE Apodu. [IpaBuibHbIe U HeMpaBUIbHBIE Apodu. CMeranHast Ipoob;
MPE/ICTABICHUE CMEIIAHHOW JIpoOU B BHJI€ HEMPABHILHOW IpOOM U BBIJIETICHUE
1[EJI0M YacTH YHClia U3 HEMpaBWIbHOU Mpodu. M300paskeHue npodeit ToukamMu Ha
YUCIIOBOU MPSIMOM.

OcHoBHOe cBoiicTBO Jpodu. Cokpamienne apooOei. [IpuBenenue apodbu K

HOBOMY 3HameHaTemo. CpaBHeHue npoOel. Cpaguenue Opobeii ¢ NOMOWbIO
«NepekpeécmHo20 npasuiay. « Xumpwle» npuémol.

CrnoxxeHue ¥ BbIUUTaHUE IpoOei. YMHOKEHHE U IeJIeHUuE Opo0eii; B3auMHO-
oOpatHbie ApoOu. Haxoowcoenue 3uauenusi OpoOHO20 BbIPANCEHUS C NOMOUbIO
nepexooa Kk HamypaubHulmM duciam. HaxoxaeHne 4acTH 1eJoro W LEJIoTo MO €ro
yacti. HaxokieHue dYacTu, KOTOPYHO OJIHO YHCIO COCTaBIsieT OT JIPYroro.
CocraBHbIC 3a71a41 Ha JPOOH.

Hecamuunvie opoou
Jlecatuunas 3anuch aApooOei. IlpeacrtaBieHue AecSITUYHOM poOU B BUE

oObIKHOBEeHHOM. M300pakeHne NeCATUYHBIX JpoOel ToukaMu Ha YHCIOBOU
npsiMoil. CpaBHEHUE AECATUUHBIX IPOOEH.

ApudmeTrueckne ACUCTBHUS C JCCATUYHBIMU JApoOsSMH. Bvigoo npasuia
CHIOJCEHUSL U BLIYUMAHUS 0eCAMUUHBIX OpOoOell, UCNONb3Y NPABUNLO CLONCEHUS U
BLIYUMAHUS  CMEUaHHbIX Opobeu. Bvlgoo npasuna ymHodceHuss u OeleHus
Odecamuunvix opooeti na 10, 100, 1000, ucnonv3ys npasuio YMHONCEHUs U OelleHUs]
00ObIKHOBEHHOU OpoOU Ha HamypaivbHoe uucio. Bwieoo npasuna ymuodiceHus
0ecamuyHbIX Opoobell, UCNONb3YS NPABUNO YMHONCEHUS. CMEUAaHHbIX Opoobeti. Bblaoo
npasuia OeneHust 0ecAmuyHblx Opoobell Ha HaMmypaibHoe YUCLO, UCNONb3YSL NPABUTIO
OelleHust CMewaHHol 0pobu Ha HamypaivbHoe Hucio. Bwvieoo npasuna oOenenus
decamuunbix Opobell, UCNOIL3YS OCHOBHOe CB8olicmeo Opodou. OKpyrieHue
JECATUIHBIX TPOOCH.

Harasanas reomerpust

C aTuM MaTepuanaoM yyaiiuecs: paboTaloT Ha MPOTSHKEHUHM BCEro Kypca — OH
MOKET OBITh COJIEP)KAHUEM M3y4aeMOW TEMBbI, a TaKXKe MpeIaraeTcst Ha ypoke Jist
JTara nOBTOPEHHUS.



Harnsoaeie mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TO4YKa, MpsiMas,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

JInuHa oTpe3ka, METPUUYECKUE €IMHULIBI IJIMHBL. [[TMHA TOMaHOH, TIEpUMETP
MHOI'OYrOJIbHUKA. MI3MepeHne u moCTpOECHHE YITIOB C TOMOIIBIO TPAHCIIOPTUPA.

Harnsgueie mpeactaBieHus O (GUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK;
IPSIMOYTOJIBHUK, KBAAPAT; TPEYTOJIbHUK, O PAaBEHCTBE QUTYD.

N3o0pakenne ¢uryp, B ToM uucie Ha kierdatour Oymare. [loctpoenue
KOH(pUrypanuii u3 yacte mpsiMoi, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare. Mcnonp30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBAparTa.

[Inomane MpPAMOYrOJIBHMKA W MHOIOYTOJIBHUKOB, COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4HCJE€ (UTYp, U300paKEHHBIX HA KJIETYATOM Oymare.
EnuHnne! n3mepenus mionaim.

Harnsiaaele npeacTaBieHus 0 IPOCTPAHCTBEHHBIX PUTypax: NPSIMOYTOIbHBIH
napajenenunen, — Ky0, — MHOTOTpaHHUKH. N300paxkenre  mpoCTEHIINX
MHOrorpaHHukoB. Pa3Béprku kyOa u mnapamienenunena. Co3gaHue Mopenei
MHOTOTPaHHUKOB (M3 OyMaru, mMpoBOJIOKH, IUIACTUIIMHA U JIP.).

OO0BEM NPSAMOYTOJILHOTO Mapajienenuneaa, Kyoa. EnuHunel uzMepeHus
o0BEMa.

6 KJIACC

YucJa 1 1edicTBUA C HUMH
HarypaabHblie yuciia
Apudmernueckue NEUCTBUS ¢ MHOTO3HAYHBIMH HATypPaJbHBIMH YHCIIAMH.

UucnoBble  BBIPOKEHUS, TOPSAOK  JEMCTBUM,  HCIOJB30BAHHE  CKOOOK.
Hcnonp30BaHKe MPU BEIYUCICHUSX TIEPEMECTUTEIBLHOTO H COUETATEIbHOIO CBOMCTB
CJIO’KE€HUS U1 YMHOKEHHUS, PaCIIPEACIUTENBHOTO CBOMCTBA YMHOXEHUSI. OKpyTJieHuE
HATypaJbHbIX YUCEIL.

JlenuTenu U KpaTHbIE YUCTIa; HAMOOJBIIWKM OOIIMMA IEIUTENIh U HaUMEHbIIIEe
oO1iiee kpaTHoe. JlemMMOCTh CYMMBI U POU3BeIeHUsI. J[eJleHre ¢ OCTaTKOM.

[To3ummonHkie cUCTEMBI cuuciieHus. JlBondHas cucteMa cuucieHus. llepeBon
JECATUYHOM 3aITUCH YHUCEIT B IBOMYHYIO U 0OpaTHO.

J{poon
OObIKHOBEHHAs1 JAP0Ob, OCHOBHOE CBOMCTBO OO, COKpaIlleHHue APOOECH.

CpaBHeHue U ynopsiiounBaHue Jipooeil. Pemenne 3aqa4 Ha HAX0XKJEHUE YacCTH OT
[EJ0T0 W IIeJoro mo ero vactu. JIpoOHOe YHCIO Kak pe3yibTaT ACJICHUS.
[IpencraBienue AecATUYHON TpoOu B BUAE OOBIKHOBEHHOMW JIPOOH U BO3MOXKHOCTD
MpeCTaBIeHUs] OOBIKHOBEHHOM JIpoOM B BUE JeCATUYHOU. [lecaTnunbie qpodu u



METpHUYECKasi CUCTEMa Mep. ApupMeTHIECKHE TEHCTBHSI U YUCIIOBBIC BRIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSMHU.

CoBMecTHBIC ACUCTBHS C OOBIKHOBCHHBIMH M JECATHYHBIMH JIPOOSMHU.
Ilepexoo k namypanvuvim yuciam. Hcnonvszoanue ceolicme apugmemuyeckux
Oeticmeuti. Ilpeobpazosanue yucnoswvix OpooHbIX vipadxceHull. Bwvlsoo ghopmynv
cpeoHeti ckopocmu uepes cpedHee apupmemuueckoe. Cpennee apuGMeTHIecKoe.

OtHomienue. JleneHne B JaHHOM OTHOIIEHMHM. Macmitad, Tpomnopius.
OcHOBHOE CBOMCTBO mpornopuuu. HaxoxaeHrne HEM3BECTHOTO YJieHa MPOMOPLUH.
CpoiicTBa 1 mpeodpazoBanue nponopiuit. Cnocobs npeobpazosanus nponoOpYUil.
3aBUCUMOCTH MexAy BenuuuHamu. IIpsimas u oOGpaTHas NpOMOPIHOHAIBHOCTB.
Aneopumm onpedenenus 61U0a 3a8UCUMOCHIU.

['paduixu mpsimoit 1 0OpaTHOM POMOPIIMOHATEHOCTH.

[IponopuunonansHoe naeneHue. CrodcHoe NponoOpyuUoHaabHoOe OeeHue.
[IpuMeHneHue nponopLnii PU PELICHNUH 3a1a4.

ITonsATHE NpoLieHTa. BIunciIeHHE IPONEHTA OT BEJIMYMHBI U BEJIMYUHEI 110 €€
IPOLEHTY. BbIpaxkeHHe MpPOLEHTOB ACCATUYHBIMH ApoOsiMu. Pemienue 3amay Ha
IIPOLIEHTHI. BhIpakeHNnEe OTHOIIEHUS BEJIMYMH B IIpoLieHTaX. [IpocToi mponeHTHBIN
poct. [locmpoenue ¢opmyavt npocmozo npoyeumuoco pocma. CIOXKHBINA
NPOLEHTHBIA pOCT. [locmpoenue Gopmynvl CIOHCHO20 NPOYEHMHO2O0 pPOCHA.
Pewenue 3a0au na npoyenmel, ucnonv3ys popmyny npoyenma.

IoJsi0kUTeIBHBIE U OTPHIIATEIbHBIE YHCIA

[TonoxwuTenbHbIC ¥ OTPHUIIATENILHBIC Yucia. Llebie U paroHaIbHBIC YHCIIA.
CoBnajicHHE TIOHSATUH «HATYPAbHOE YHCIIO» U «ITOJIOKHTEIHHOE IICJIOC YHCIION.
Moynb paroHaIBbHOTO YHCIIa, TeOMETPUIECKass MHTEPIPETAIs MOMYISl YUCIIA.
l'eomempuueckuti cmvici onpedenenusi mooyis. Aneebpauueckoe onpeoenenue
mooyna. KoopnunatHas npsimasi. M3o0paskeHue 4uces Ha KOOPAUHATHOM MPSMOA.
HucioBble NPOMEKYTKH.

CpaBHEHHE palMOHAIBHBIX YHCEN. ApHpMETHYECKHE JEHCTBUSA C
MOJIOKUTEIBHBIMA M OTPUIIATEIIBHBIMU  YUCIIAMH. AJjeebpaudeckas Cymma.
Onpeodenenue eblvumanusi, UCNOIbL3Ys aneedopaudeckylo cymmy. Bwvieoo npasuna
VMHOJICEHUsL YUCeN C PA3HbIMU 3HaAKamu. Buleod npaeuna Oenenusi, ucnoivsys
onpedenerue derumocmu. Bbl8o0 npasuna packpvimusi cKoOOK, UCNONb3YS NPABUILA
npubasnieHuss CyMmsbl K YUCIAY U BbIYUMAHUS CYMMbl U3 yucia. Hcnonvzosanue
pacnpeoeiumenbHo20 C8OUCMBA NPU opMyIuposKe npasuia packpblmusi CKOOoK ¢
YUCTOBLIM MHOJICUMETIEM.

[IpsiMmoyrosibHasi cucTeMa KOOpAMHAT Ha MIocKocTU. KoopanHaTel TOUKM Ha
I0CKOCTH, abcuucca U opauHara. [locrtpoenue Touek U GUryp Ha KOOpJAUHATHOM
1ockocTh. ClOKEeHNE U BBIYUTAHUE YMCET U IBUKEHUS 10 KOOPAUHATHOU MPSIMOM.

O cucmemax cuucneHus.



MareMaTH4eCKHUil A3bIK

A3bik u nozuka

lonsmue ompuyanus. Ilpomusopeuue. Ompuyanue oo6UUX 8bICKA3LIBAHUIL.
Ompuyanue svickazviganuti o cyujecmgosanuu. Cnocobwvl 8ublpaxceHus ompuyarus
00WUX 8bICKA3LIBAHUL U BICKA3BIBAHULL O CYUECMBOBAHUU 8 eCIECMBEHHOM S3bIKe.
[lepemennas. Boipaskenust ¢ nepeMeHHbIMU. [Ipeoxkenust ¢ nepeMeHHbIMU.
llepemennas u keanmopwi. Ompuyanue ymeepowcoeHutl ¢ keanmopamu. llonsmue
Jocuyeckozo cineoosanus. Ompuyanue credosanus. Qbpamuoe ymeepaicoeHue.
Cnedosanue u pasnocunviocmo. Credoganue u C80UCMEa Npeomenos.

ByxBeHHbIE BhIpasKeHUs

[Ipumenenne OykB I 3alMCH  MaTeMaTHYECKUX BBIPAKCHUN U
npemyioxkennii. CBoiicTBa apudmeTndeckux aercTBuil. PackpbiTue CKOOOK.
Koaddunment. [lonoOHbIe caaracmele.

BbykBeHHBbIC BbIpa)KEHUSI U YUCIIOBBIC MOJCTAHOBKU. ByKBEeHHbIE PAaBEHCTBA,
HaX0>JICHUE HEM3BECTHOTO KOMIIOHEHTA. YPAaBHEHHE KAK MPEIJI0KEHUE C OJTHOU
WJIM HECKOJIbKMMHU NepeMeHHbIMU. KopeHb ypaBHeHUSI. MHOKECTBO KOPHEM.

OcCHOBHBIE METOJIbI PEIICHUS] YPaBHEHUUN: Memod npob u ouudoK, memoo
nepebopa, pasHoOCUIbHbLE NPEoOPA308AHUSL.

Pemenne ypaBHeHuitl. Pemienue 3a1a4 METOI0M YpaBHEHHUM.

KoopaunatHast minockocTh. @YHKYUOHANbHAS 3A8UCUMOCTNb GETUUUH.

®opmyinibl; GopMyIibl IEpUMETpPa W TUIONMIAAN MPSIMOYTOJIbHUKA, KBaJparTa,
o0bEMa napajuienenurena u Kyoa.

Penienne TeKCTOBBIX 32124
Pemenne TekcTOBBIX 3a7a4 apu(PMETHUUYECCKUM CIIOCOOOM M C TIOMOIIBIO

ypaBHeHMS. Pewenue nocuueckux 3aoau. PemeHue 3amad mepebOpoM Bcex
BO3MOXKHBIX BAPHAHTOB, MeMo0oM Npood U OUUOOK U MEMOOOM BeCO8.

Pemenne 3amad, comepkalmyx 3aBUCHUMOCTH, CBS3bIBAIOIIUX BEJIWYHMHBI:
CKOpOCTb, BpeMms, paccTosIHUE; IIcHA, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOJIUTEIIBHOCTh, BpeMs, O0BEM paboThl. EIUHMIBI W3MEpPEHMS: MAaCChI,
CTOMMOCTH; PACCTOSIHUSI, BPEMEHU, CKOPOCTU. CBSA3b MEXKTY EIUHUIIAMU U3MEPECHUS
KaK10M BEJIMYUHEI.

Pemenne 3amay, CBSI3aHHBIX C OTHOIICHUEM, MNPONOPIHUOHATBHOCTHIO
BEJIMYMH, ITPOIIEHTAMH; PEIICHIE OCHOBHBIX 3a/1a4 Ha IPOOH M MPOIICHTHI.

OueHka v NPUKUAKA, OKPYTIICHUE pe3yibTaTa.

CocrapieHue OyKBEHHBIX BBIPAYKEHUM 110 YCIOBUIO 3aa4H.

[IpencraBienne AaHHBIX C TOMOIIbIO Tabmui u auarpamm. CronOuarbie
JIMarpaMMbl: YTEHHUE U NTOCTPOEHHE. UTeHUE KPYTrOBBIX JUArpaMM.

Harasgnas reomerpust



N3 wucropum reomerpuu. Harnsgueie mnpencraBieHuss o (¢urypax Ha
IUIOCKOCTU: TOYKa, MpsiMasi, OTPE30K, Jyd, Yyroj, JomaHasi, MHOTOYTOJIbHUK,
YeThIPEXYTOJBHUK, TPEYTOIBHUK, OKPYKHOCTh, Kpyr. Heonpenensembie OHSATHS.
IIpasuna nocredoeamenvHozo 66edeHus OnpedeneHUli 2e0MempUuUlecKux gueyp.

B3anMHOEe pacnoyio)KeHHe ABYX IMpPSMBIX Ha IUIOCKOCTH, IapajulelibHbIE
npsiMble, MEPIEHAUKYISIpPHBIE MpsiMble. M3MepeHue pacCTOSHMIA: MEXIy ABYMs
TOYKaMU, OT TOUKH JI0 IPSIMOM; IJTMHA MaplIpyTa Ha KBAJAPATHON CETKE.

N3mepeHre M NMOCTPOEHUE YIJOB € IMOMOIIbI TpaHcnoptupa. CBolicTBa
reomerpudeckux ¢uryp. Kraccuguxkayus ¢ueyp no ceovicmeam. Bupapl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIbHBIH, TYHOYTOJIbHBII;
paBHOOEPEHHBIH, PaBHOCTOPOHHMUIA. YeThIpEXyroabHHUK, IpUMEpPHI
YETBIPEXYTOJbHUKOB. [IpsIMOYTroIbHUK, KBapaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
VIJIOB, AWaroHanien. [lowsamus 6nucannou U  ONUCAHHOU  OKPYHCHOCHIU.
3ameuamenvnvle mouku 6 mpeyeoavhuke.  [IpaBHIIbHbIE MHOTOYTOJBHUKH.
N300paxkeHne reoMeTpuyeckux (Uryp Ha  HEJIMHOBaHHOW Oymare ¢
UCIIOJIb30BaHUEM LIUPKYJIS, JIMHEWKH, YroJbHUKA, TpaHcnopTupa. Iloctpoenus Ha
KJeTdaroit 6ymare. OcHogHbie 3a0auu Ha NOCMpOeHUe.

[lepumerp MHoroyronbHuka. lloHdaTne momanyn QUrypsl; €IUHUIIBI
u3Mepenus miomaau. [Tpudbnmxénnoe nsmepenne miomaaun Guryp, B ToM YUCie Ha
KBaapaTtHOl ceTke. [IpuOmmx€HHOE W3MEpEeHUE IJIMHBI OKPY>KHOCTHU, IJIOIIAIN
Kpyra.

Kpacora u cummerpusi. CuMMeTpusi: LEHTpalibHasl, OceBasi M 3epKaJibHas
cummeTtpuu. [loctpoenue cummerpuunbix ¢uryp. [IpeodpazoBanue MI0CKOCTH.

Harnsgasie IpeJICTaBICHUS 0 IPOCTPaHCTBEHHBIX ¢durypax:
HOHAMUe MHO202PAHHUKOG - napanieienuned, Kyo, npusma, nupamuod, noHsmue
mejl 8paujenus - KOHyc, YuIuHOp, wap u cgpepa. M3oopasicenue npocmpancmeeHubix
Gueyp. Ilepsuunoe npedcmasneHue o0 ce4yeHUsX NPOCMPAHCIMEEHHBIX Queyp,
HOCMpOEHUe CceyeHUuli MHO202paHHuKos. llpumepovl pazeépmox MHO202PAHHUKOS,
yununopa u konyca. Co3naHue Mojeneil mpocTpaHCTBEHHbIX (uryp (u3 Oymarw,
POBOJIOKH, TUTACTUIIMHA U J1p.). [IpaBUiibHbIE MHOTOTPAaHHUKH.

[Tonsitue 06béMa; enuHUIBI U3MepeHus 00béMa. OOBEM MPSAMOYTOJIBHOTO
napajuienenunena, Kyoa, mapa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«MaremaTnka» XapakTepu3yrTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MpOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHONIEHMEM K  JIOCTWKEHHSIM  POCCUUCKHUX
MaTeMaTUKOB U POCCHUICKOW MAaTeMaTHYECKOW IIKOJbI, K HCIOJIb30BAaHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peau3allii ero
mpaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HayKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MAaTEMATUYECKON HAIPABIEHHOCTH, OCO3HAHHUEM BAXXHOCTH MaTEMaTUYE€CKOIO
oOpa3oBaHUsI Ha TPOTSHKEHUHM BCEHM JKU3HU MJIs yCHEIIHOW TpPO¢heCcCHOHATBHON
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K OMOIMOHAJTBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUH, PaCCYXKICHHN, YMEHUIO BUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTAllMEd B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAYYHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOmecTBa, MOHMMAaHUEM MATEMaTUYECKOW HAayKH Kak CQepbl YeIOBEUYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LMBHWIA3ALINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKA U MAaT€MaTUYECKOW KYJIbTYpOM KakK CpPEICTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro oOpaza KM3HM  (3I0pOBOE  IUTaHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha TPUMEHEHHE MaTEMAaTUUECKUX 3HAHHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCIIECCTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanus K U3MEHAIIMMCS YCJOBHSAM COLUMAJHLHOW M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEM, TIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUSL, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeicTBUA:

e BBUBJISITh U XapaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHUNW MEXIy MOHSATHSIMHU, (DOPMYyITHUPOBATH
ONPEAEIECHUS]  TOHITUW, yCTAHABIMBATHh  CYIIECTBEHHBIA  IPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA3OBBHIBATH  CYXKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BONPOCHI KaK MCCIEIOBATEIILCKUNA WHCTPYMEHT IO3HAHMS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HMHMOPMALIUU 1O KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKACHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LEJSIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO TOUYKY 3pPEHUS



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABISTH CBOU CYXKICHHUS C CYKICHUSIMU JIPYTUX Y4aCTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITENHHO BBIOMPaTh (OpMAT BBHICTYIUICHHS C YUETOM 3aa4
NPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;

MOHMMATh U UCIOJIL30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUIYaTbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

MPUHUMATh LEJIb COBMECTHOM AEATEIbHOCTH, IUIAHHUPOBATH OPTaHU3ALIHNIO
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITIOIHATH CBOIO YaCTh PabOTHI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JAPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOATEJIBHO COCTABJIATH IIJIAH, aJITOPUTM PELICHMs 3a1ayd (WIM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS pPECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBHI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJibTaTa JAEITEILHOCTH MOCTABICHHON LIEJIU U
YCIIOBUSIM, OOBSACHITh NMPUYUHBI JOCTHIKCHHUS WJIM HEAOCTIKECHHS LEJH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOydenuss B 5 kJjacce oOydYarolMiicsi MOJIYYUT CIIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:
Yucsia v BbIYMCIEHUS

Apudmetruka

1. HarypaJjbHble ynciaa
Yuawmunicsa nayuumes:

— NOHUMAaTh M TMPABUJIBHO YHOTPEOISATh TEPMHUHBI, CBSI3AHHBIE C
HaTypaJbHBIMHU YHUCIIAMU;

- CPAaBHUBATh U yNOPAAOYMBATH HATYPAJIBHBIC YHCIIA;

- COOTHOCUTh TOYKY Ha KOOPAMHATHOM (YUCIIOBOM) HpsSIMON C
COOTBETCTBYIOIIUM €M YHUCIOM M H300pakaTb HATypajbHbIE YKCIIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBO) IPSIMOI;

— BBINIOJIHATh apU(PMETHUECKHUE IEUCTBUS C HATYPAIbHBIMU YUCIIAMU;

- BBIIIOJIHATH IIPOBEPKY, IPUKUJIKY PE3YJIbTaTa BEIUNCICHUM;

- OKPYIVIATHh HATYPaJIbHBIC YUCIIA;

- UCIIOJIB30BaTh  JIEIMMOCTb HATYPAJIBHBIX 4YHUCEN JUIsl PELICHUS
IIPaKTUYECKHX 33]1a4;

- HaXOJUTh JACJIIUTENIN U KPaTHbIE HATyPAJIbHBIX YUCEN,;

— MIPUMEHSITH NpU3Haku Aenumocty Ha 10, Ha 100, va 1000 u 1. 1., HA 2
nHaS,Ha3 uHA9, Ha 4 una25 na 8umna l25 nus pelieHUs] TPAKTUYECKUX 3a/1a4;

- MPUMEHSITH ONPEICIICHHS TIPOCTOT0 U COCTABHOI'O YKCIIA ISl PEILICHUS
MPAKTUYECKUX 3a]a4;

— MPUMEHSITH TAOJIMIIBI POCTHIX YHCEIT;

- MPUMEHSITh ONPE/ICJICHUE CTENIEHN YUCJIa JJI1 HAXO0XKIEHUS CTeTICHEH;

- HaXOJUTh 3HAYCHUE YHUCJIOBOTO BBIPAXKEHUSI, COJIEPIKAIIETO CTEIECHU
JHCeT;

- PacCKJIaJbIBaTh YUCJIA HAa MPOCThIE MHOKHUTEIIH;

- 3alMChIBATh YMCJIO B BU/JIC MPOU3BEACHHUS CBOMX MPOCTHIX JACTUTEIICH;

— HAaXOOUTh HAWMOOJBIIUKA OOIIMKA IEIUTENh W HaUMEHbIee oOI1ee
KpaTHOE JIBYX M HECKOJIBKUX YUCET PA3HbIMU CNOCOOAMU,;

- HCIIOJIB30BaTh  B3aMMOCBSI3b  HAMOOJBIIErO  OOIIEr0  AEIIHUTENIS,
HaWMEHBIIIEr0 O0IIEero KpaTHOTO M MPOM3BEACHUS YUCEN JIJIS PEIICHUS MPAKTHISCKUX
3aja4;

- UCIIOJB30BaTh  TOHATHE  «B3aUMHO  MPOCTHIE  YHCHa»  JJIs
paunonanuzanuu HaxoxaeHus HOJl 1 HOK B3auMHO pOCTHIX YKCEN.

2. Ipo6u

Yltamuﬁwz HAy4umcs.




- MOHUMATh ¥ TPABUILHO YIOTPEOIATh TEPMUHBI, CBSI3aHHBIC C
OOBIKHOBEHHBIMU U JICCATUIHBIMU JPOOSIMU;

— CPaBHHUBATD B IIPOCTEUIIIHMX CITy9asx OOBIKHOBEHHBIC IPOOH, JCCATUIHBIC
poou;

— CpaBHUBATh APOOU pasHbiMU CNOCOOAMU,;

— COOTHOCUTh TOYKY Ha KOOPAMHATHOM (YUCIIOBOM) HIPSIMOM C
COOTBETCTBYIOILIUM €1 YUCIIOM U U300paKkaTh IpOOHU U AECATHUYHBIE IPOOHU TOUKAMU Ha
KOOPAMHATHOM (YMCIIOBOM) MIPSIMOM.

— BBITMIOJHATH aprU(PMETHUECKUE NEUCTBUS C OOBIKHOBEHHBIMU JIPOOSMU B
IPOCTEHINX Clyyasx, ¢ AECATUYHBIMU APOOIMH;

- BBIMIOJIHATh COBMECTHBIE BBIYUCIIEHHUS C OOBIKHOBEHHBIMH U
JNECATUYHBIMU JIPOOSIMH;

— MPUMEHSTH AJITOPUTMBI IIEPEBOA HEMTPABUILHOM JPOOHU B CMELIAHHYIO
IpoOb U CMENIaHHOW JIPpOOU B HEMPABUIIbHYIO APOOb;

- IPUMEHATh OCHOBHOE CBOMCTBO JpoOeil [Uisl COKpalleHus JpooOeit
Pa3HbIMU crIocO0aMU U MPUBEACHUE JPoOeil K 00111eMy 3HaMEHATEIO;

- pemaTh 3aJa4u Ha ApoOU U HPOLICHTHI;

— NEepPEeBOIUTh OOBIKHOBEHHBIE IpOOU B JIECATUYHBIE IpoOU U 0OpaTHO;
NPUMEHATh KPUTEPUU BO3MOKHOCTH MEPEBOAA OOBIKHOBEHHOUN APOOH B IECATUYHYIO
1poOB;

- BBIIIOJIHATH IIPOBEPKY, IPUKUJIKY PE3YJIbTaTa BEIUNCICHUM;

- OKpYTJISATh I€CATUYHBIE APOOU;

— BBITIOIHATh ~ MPUOJIMAKEHUE JECATHUYHBIX JApoOed ¢  3agaHHOM
TOYHOCTHIO;

— MEepPEeBOIUTh OOBIKHOBEHHBIE JPOOM B KOHEUHYIO WU OECKOHEeUHYHO
oecsamuyHyo Opoosb;

— BbINONHAMb NPUOUINCEHUSL DECKOHEYHOU 0eCAMUYHOU OpooU,

— OKpYyensimb beCKOHeuHble 0ecsamuyHvle Opoou.

Paooma c mexcmoesvimu 3a0auamu

Yuawutica nayyumcs:

- peliaTh TeKCTOBbIE 337aun apu(PMETUYECKUM CIIOCOOOM U ¢ TOMOUIBIO
OpPraHM30BaHHOI'O KOHEYHOTr0 nepedopa BCeX BOZMOKHBIX BAPUAHTOB;

- U3BJIEKATD, aHaJM3UPOBATh, OLICHUBATH uH(popManuio,
NPEACTAaBICHHYI0O B Ta0nuile, Ha CTOJIOYaTOW JauarpamMme, HWHTEPHPETUPOBATH
IIPEJCTABJICHHBIC JAaHHBIE, WCIOJb30BAaTh JAHHBIE NPHU PEUICHUU 3a1ad, CTPOUTH
MOJIEJIH, UCIIOJIb30BaTh KPaTKUE 3aHCH, CXEMBbI, TAOIUIIbI, 0003HAUCHUS ITPH PEIICHUN
3a/1a4, IJJAHUPOBATh U PEANIM30BBIBATH PELIEHMUS], MMOACHATh X0 PEIIEHUS, IPOBOINUTD
MOUCK Pa3HBIX CIOCOOOB PEIIEHUsI, COOTHOCUTD MOJyUYEHHBIH PE3yNbTaT C yCIOBUEM
3ajlauu, OLIEHUBATh €ro MPaBIoNoA00He, pemaTh 3a4a4u ¢ BOIPOCAMU;




- IMOJIB30BATbCA OCHOBHBIMU CIHMHUIAMHW H3MCPCHUA: ILICHBI, MACCHI,
pacCcTosAHnA, BPpEMCHH, CKOPOCTH; BbIpA’KaTh OAHU CAWHHUIIBI BEJIMYNHBI UCPC3 NPYTHC,

— pemaTh COCTaBHbIE 3aJaud B 2—5 JEHWCTBUM C HATypaJIbHBIMH,
IpOOHBIMH W CMENIAHHBIMA YHCJIaMA Ha CMBICT apuPMETUYECKUX JIeHCTBHM,
Pa3HOCTHOE M KpaTHOE CpaBHEHHE, paBHOMEpPHBIC Ipoliecchl (Buaa a = bc), To ectsh
pemarh 3aJa4M, COJCp)Kalllhue 3aBUCHUMOCTH, CBSI3bIBAIOIIUE BEJIUYHUHBI: CKOPOCTb,
BpeMsl, paCCTOSIHUE; 1IeHa, KOJIMYeCTBO, CTOUMOCTD;

— pelaTh TP THUMA 3a7a4 Ha JPOOU: HaX0KJICHUE YaCTH OT YHCIIa, YhCia
10 €T0 YaCTH U APOOH, KOTOPYIO OJHO YHCIIO COCTABJISAET OT APYTOro;

— pemmaTh 3amadyu Ha OJHOBPEMEHHOE PAaBHOMEPHOE JBMIKCHHE IBYX
00BEKTOB (HABCTpEUy APYT IPYTY, B MPOTHUBOIOJIOKHBIX HAIIPABICHUAX, BIOTOHKY, C
OTCTAaBaHHUEM ): OTIPECIICHIE CKOPOCTH COMKEHUS U CKOPOCTH yIAJICHHUS, PACCTOSIHUS
MEXTy JIBIKYITUMHUCS 00BEKTaMU B 3aJaHHBIII MOMEHT BPEMEHH, BPEMEHHU JI0 BCTPEUH;

— pelmarh 3aa4d BCEX M3YYCHHBIX THUIOB ¢ OYKBEHHBIMH JIAaHHBIMH H
Ha00OPOT, COCTABJISATh TEKCTOBBIE 33/1aUd K 3aJIaHHBIM OYKBEHHBIM BBIPAKEHUSIM;

— CaMOCTOSITEJIbHO COCTaBJISATh COOCTBEHHBIC 3aJ]aUl M3Y4aeMbIX THIIOB
10 3aJaHHOW MAaTeMAaTHYECKOW MOJCIH — YHUCIOBOMY W OYKBEHHOMY BBIPAKEHHIO,
cxeMme, TaOJIHIIE;

— NpU pENICHUH 3a7ad BBHITIOJHATh BCE apU(METHUUECKHE IEHCTBUS C
M3yYCHHBIMH BEJTUIMHAMH.

— CAMOCMOAMENLHO CIMPOUMb U UCNOTb308AMb ANCOPUMMbL U3YUAEMbIX
cy4aes peuleHus meKcmogulx 3a0au,

— pewams 3a0ayu  0OWUMU Memooamu: Npod U OwubOK, Memoo
nepebopa,

— AHATUZUPOBATNL, MOOETUPOBAMb U Peuamb meKcmoswvle 3a0adu 6 6—8
Oeticmsull Ha 8ce U3y4eHHble OCUCBUSL C YUCTAMU,

= pewams  3a0auu  HA  BbIYUCIEHUE NIOWA0U  NPAMOY20JbHO2O
mpey20bHUKa u niowjadel Gueyp, COCmagieHHvix U3 NPAmMoy20ibHUKO8, K8AOpaAmos u
NPAMOY20NbHBIX MPEY2ONbHUKOB,

— pewams  HecmaHOapmuvle  3a0ayu N0 U3VYAEMbIM — MeMAM,
UCNONB308aMb OISl peUleHUs MEeKCMOBbIX 3a0ay ePAPUKU OBUNCEHUSL.

I'eomempuueckue uzypol u eenruuunbl

Yuawutica nayuumcs.

— M10JIb30BATHCS FTEOMETPUYECKUMU NOHATUSAMU: TOUKA, TPsIMasi, OTPE30K,
Jy4, YroJl, MHOTOyTOJIbHUK, OKPY’KHOCTb, KPYT.

— OPUBOJUTH NPHUMEPHl OOBEKTOB OKPYKAIOIIETO MHPA, HMEIOIIHUX
(opMy U3yUEHHBIX T€OMETPUUECKUX (UTYD.

- UCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIVIAMM: BeEpIIMHA
CTOPOHA; C MHOTOYTOJIbHUKAMU: YT'OJI, BEpLIMHA, CTOPOHA, INAarOHalb; C OKPYKHOCTBIO:
paguyc, THameTp, LEHTP.




- n300paxkaTh U3yUYEHHbIE TeOMETpUUYECKUE (PUTYpPhI HA HETMHOBAHHOM U
KJIETYaTO Oymare ¢ MOMOIIBIO IUPKYJIS U JINHEHKH;

— HEMOCPEICTBEHHO CPABHUBATH YTJIbI METOJOM HATOKCHHUS;

— HEMOCPEICTBEHHO CPABHUBATH YTJIbI METOJOM HAJIOKCHHUS,;

— U3MEPSATH BEIMYUHY YTJIOB Pa3IMUYHBIMA MEPKaMU;

— U3MEPSATH BETMUUHY YTIIOB C TIOMOIIBIO TPAHCIIOPTUPA U BEIPAKATH €€
B Ipajycax;

— HaXOAUTh CYMMY U Pa3HOCTb YIJIOB;

— CTPOUTH YTOJI 3aIaHHOW BETMYMHBI C IOMOIIBIO0 TPAHCIIOPTHPA;

— pacrno3HaBaTh Pa3BEPHYTHIM yroJl, CMEKHbIE U BEPTUKAJIbHBIE YIJIb,
[EHTPAJIbHBIA YTOJ U yroJl, BIMCAHHBIN B OKPYKHOCTh, HCCIIEIOBATh UX MPOCTEHIINE
CBOMCTBA C IOMOIIBIO U3MEPEHU;

— HaXOAWTh JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C
NOMOUIbIO JIMHEWKH, CTPOUTHh OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTb
3aJJaHHOTO pajinyca;

— UCIIOJIb30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIbHHUKA, KBajJpaTa
JUISL UX TIOCTPOEHUS, BBIYMCIICHUS TUIOIIAIU U IEPUMETPA.

— BBIUUCIIATH IEPUMETP U TUIOMIAIb KBapaTa, MpsIMOYTOJIbHHKA, (QUryp,
COCTaBJICHHBIX M3 KBaJPaTOB, MPSAMOYTOJbHUKOB, IPSIMOYTOJIHBIX TPEYTOJIHHUKOB, B
TOM unciie GUryp, n300pakEHHBIX HA KJIETYaTOW Oymare;

— pacno3HaBaTh MPSIMOYTOJbHBIM TPEYTOJIBHUK, €r0 YIJIbl, CTOPOHBI
(kaTeTbl W TUIOTEHY3y), HAaXOAUTh €ro IUIOlaJb, OMNHUPAsICh Ha CBSI3b C
MPSAMOYTOJIbHUKOM;

— MOJIb30BATHCS OCHOBHBIMU METPUUYECKHUMHU E€IWHUIAMH HU3MEPEHUS
JUTAHBI, TUTOIIA/IN; BBIPAXaTh OJTHA €AUHUILIbI BEJIUUMHBI YEpE3 APYTHUE;

— pacrno3HaBaTh Mapajiesenumnes, Ky0, UCIoIb30BaTh TEPMUHOJIOTHIO:
BEpIIINHA, peOpO TpaHb, U3MEPEHUS, HAXOAUTHh H3MEPEHUS Tapaljiesienuiena, Kyoa;

— BBIYHCIIATH 00BEM KyOa, mapajuiesienuiiesia o 3a[aHHbIM H3MEPEHUSIM,
MOJIb30BaThCs SIMHULIAMU U3MEPEHUS 00bhEMA;

— pelIaTh HECIOXKHbBIC 3aa4i Ha U3MEPEHUE T€OMETPUUECKUX BEITUYUH
B PAKTUYECKUX CUTYaALIHSX.

— CAMOCMOAMENbHO YCMAHABIUBAMb CNOCOObI CPABHEHUSI Y2l08, UX
usMeperus U NOCMPOEHUs. C NOMOWBIO MPAHCHOPMUPA,

— npU UCCIEO08AHUU CBOLICNE 2eOMEeMPUiecKux @ueyp ¢ noMowbo
NPAKMUYECKUX USMEPEHUU U NPeOMEemHbIX Mooenel Gopmyauposams cobCmeeHHble
2unome3svl (CEOUCMBO CMEJNHCHLIX U BEPMUKAILHLIX Y208, CBOUCHBO CYMMbl V2lo8
MpeyeoNbHUKA, Yemblpexy20NbHUKd, NAMUY2ONbHUKA, CEOUCMBO YEHMPANIbHbIX U
BNUCAHHBIX Y208 U OP.),

— oenams 861800 O MOM, YMO BbIAGNEHHbIE CEOUCMBA KOHKPEMHbIX ucyp
Helb3sl pacnpoCmpaHums Ha 8ce 2eomempuyeckue @Queypvl 0aHHO20 MUNd, Maxk Kax
HeB8O3MOICHO USMEPUMb KANCOVIO U3 HUX.



Beauuunwvt u 3a6ucumocmu Meofc0y HUmu

Yuawuiicsa nayyumcs:

— UCTIOJIb30BaTh COOTHOIICHHSI MEXKAY U3YYCHHBIMH €IMHUIIAMH JIJTHHBI,
TUTOMIAI, 00hEMa, MAaCChl, BDEMECHH B BHIYHUCIICHUSX;

— peoOpa3oBhIBATh, CPABHUBATH, CKJIAILIBATh U BEIYUTATH OJTHOPOJIHEIC
BCJIMYMHBI, yMHOXATh M JICJIUTh BEJIMYMHBI HA HATYPaIbHOE YUCIIO;

- M0JIb30BAThCS €MHMUIIAMU IJIOIAIM U 00beMa; IpeoOpa3oBbIBATh HX,
CPaBHHBAThH U BBITIOJIHITH apU(METHICCKHE TECHCTBUS C HUMU;

— YUTAaTh U B MPOCTEHUINNX CIIydasx CTPOUTh KPYroBbIC, JTUHECHHBIE U
CTOJI0YaThIC TUATPAMMEI;

— YUTATh U CTPOUTH IPaQUKHU ABMKCHUS, ONPEACIIATE 10 HUM;

— BpEMs BBIXOJa M NMPHUOBITUS O0BEKTAa; HAINPABJIICHUE €TI0 JIBUKCHHS,
MECTO U BpEMs BCTPEYH C IPYTUMH O0BEKTaMH; BPEMsl, MECTO, TIPOJIOKUTEIHBHOCTh U
KOJIMYECTBO OCTAHOBOK;

— NPUIyMBIBaTh 10 TpaduKaMm JBIWKEHHUS pacCKa3bl O COOBITHSAX,
OTpakKeHHEM KOTOPBIX MOTJIA OBl OBITH pacCMaTpHUBaeMbIe TPapUKU ABUKCHUS,

— UCIIOJIb30BaTh 3aBUCUMOCTH MEXKJIy KOMIIOHCHTAMH M Pe3yJbTaTaMH
apu(PMEeTHYSCKUX JCHCTBHUM I OLICHKH CYMMBI, pa3HOCTH, IPOU3BEACHUS U YaCTHOTO.

— CAMOCMOSIMENLHO CMPOUMb  WKAY C 3A0AHHOU YEHOU OeleHUs,
KOOPOUHAMHBIL 1YY, CHMpPOUmv  Qopmyny  paccmosuus — medxcoy  mouKamu
KOOPOUHAMHO20 NyYd, QOPMYLY 3a8UCUMOCTU KOOPOUHAMbL OBUNCYWEUC MOYKU OM
8pemenU OBUNCEHUSL U OD.,

— Habnodams ¢ NOMOWbI0 MabAUuy, YUCIO08020 JYYd 3ABUCUMOCTIU
MedHcOy nepemMeHHbIMU eTUUUHAMU, BbIPANCAMNb UX 8 HECONCHBIX CAYUASAX C NOMOWBIO
Gdopmyn;

— ucnov306ams 0Jisl peuieHus: 3a0a4 opmyavl paccmosnus d mexrcoy
08YM3sL PABHOMEPHO OBUNCYUWUMUC 0ObeKmamu 8 Momenm epemenu U Onst 0sudicenus
nHascmpeuy opye opyey (d = So— (V1 + Vo) = t), 6 npomueononoxcuvix nanpasienusix (d
=5g+ (V1 + Vo) - t), 60ocouky (d = So— (V1 — V) - t), c omecmasanuem (d = Sp + (V1 — V)

1);

— KOOUPOBAMb C NOMOWbIO KOOPOUHAM MOYeK Pueypvl KOOPOUHAMHO20
yena, camocmosmenbHo cOCMAgIeHHble U3 TOMAHbIX TUHUL,

— onpeoensims no 2paguKy 08UNHCEHUS CKOPOCIU 0OBLEKMO8,

— CAMOCMOSIMENLHO COCMABIAMb SPAPUKU OBUINCEHUSL U NPUOYMbIBAMb
1O HUM PACCKA3bL.

Anzebpauueckue npedcmagienus

Yuawuiica nayyumcs:

— YUTaTh, 3allUCHIBaTh, COCTaBISITh M MPeoOPa3OBBIBATH II€NIblEe U
JIPOOHBIE BBIPAKEHUS;

— 3aMuchiBaTh B OYKBEHHOM BHJIE MEPEMECTUTEIBHOE, COUYETATEIbHOE
CBOWCTBA M CBOWCTBA CIIO)KEHUSI W YMHOXXEHUS, pPacHpeleUTeNbHOE CBOMCTBO




YMHOKEHHSI OTHOCUTEIILHO CJIOKEHUS M BBIYUTAHUS, YACTHBIC CiTydau JercTBuii ¢ 0 u
1, ucronb30BaTh BCE ATU CBOMCTBA IS YIPOILIEHUS BHIYUCIICHHI;

— pacnpocTpaHsTh U3yUYECHHbIE CBOMCTBA apu(PMETHUECKUX AEUCTBUI Ha
MHOKECTBO JIpo0ei;

— pemiath  MOpPOCThIE U COCTaBHbIE  ypaBHEHHUS CO  BCEMU
apu(PMETUICCKUMH  JCHCTBUSAMH, KOMMEHTHPOBATh XOJ  pEIICHUS, Ha3bIBas
KOMITIOHCHTBI JCHCTBUH;

— WCITOJIb30BAaTh OCHOBHBIC TIPHEMBI PEIICHUS YPAaBHCHHIA:

— npeodpa3oBaHusl, METOJI TPOO U OMOOK, METO TIepedopa;

— 3aMKUChIBaTh PEIICHNE YPABHEHUH C TOMOIIBIO 3HaKa PABHOCUIILHOCTHU
(=),

— YUTaTh W 3alUCHIBaTh C IOMOIIBIO 3HAKOB >, <, >, < CTpOTueE,
HECTPOTHE, IBOMHbBIC HEPABEHCTBA;

— pemath  MpOCTEWIlIME HEPAaBEHCTBA HAa  MHOXECTBE  IIEJIBIX
HEOTPUIIATETHLHBIX YHCENT C TIOMOIIBI0 YHCIOBOTO JIyda M MBICIICHHO 3aIllMChIBATh
MHOKECTBA X PEIICHUH, HCTIOTL3YS

— TEOPETUKO-MHOKECTBEHHYIO CHMBOJIUKY.

— HAa OCHOB8e 0OUWUX CBOUCME APUPMEeMUUeCKUX 0elUCmeull 8 HeCILOHCHbIX
CYYAsX:

1) onpeoensims  MHONCECMBO KOPHEU HeCmMAaHOapmHbIX —YPAGHEeHUl
(ypasnenuii ¢ 00noul nepemennou suda X(X + a) = b, oono ypaemenue c¢ oeyms
nepemMeHHbIMU, 084 YPABHEHUS C 08YMSL NEPEMEHHbIMU),

2) ynpowams OYK6eHHble 8blPANCEHU,

— UCNONB308aMb  OYKBEHHYI0 — CUMBOIUKY Ol 0000weHus  u
cucmemMamu3ayuu 3HAHUN Y4auuxcsl.

Mamemamuueckuii A3bIK U 3J1eMEeHMbl 102UKU

Yuawutica nayyumcs:

— pacrno3HaBaTh,  4YdUTaThb W [PUMEHSITh  HOBBIE  CHMBOJIbBI
MaTEeMaTUYEeCKOro sA3blKa: 00O3HAaYeHUEe A0, ApoOu, mpoieHta (3Hak %), 3amuch
CTPOTMX, HECTPOTMX, IBOWHBIX HEPABEHCTB C MOMOIIbIO 3HAKOB >, <, >, <, 3HaK
NpPUOJIMKEHHOTO PaBEHCTBA, 0003HAYEHUE KOOPJMHAT HAa MPAMOW M Ha IJIOCKOCTH,
KpPYToBBbI€, CTOJI0UYAThIC U IMHEHHBIC AUArPaMMBbl, TpadUKN ABUKCHUS;

— ONMpENENsITh B MPOCTEUIIMX CIydyasX HUCTUHHOCTb W JIOKHOCTb
BBICKA3bIBaHUI;

— CTPOUTH MPOCTEUIINE BBICKA3bIBAHUS C MTOMOIIBIO JJOTHYECKHX CBI30K
U CJIIOB «KaKIbIIN»

— CHaUJETCS», «BCETAA», KMHOTIA», «U/UIIN;

— 00OCHOBBIBaTb CBOM CY)KJI€HHUS, MCIIOJIb3Yys M3YYEHHbIE B 5 Kiacce
IpaBUJia ¥ CBOWCTBA, J€TaTh JIOTUYECKUE BBIBOIBL;

— CTPOUTH YTBEPIKACHHUSI, UCTIONB3Ys 3HAK PAaBHOCHIILHOCTH (&);

— IPOBOANUTH HECJIOXKHBIE JIOTMUECKHUE PACCYKIEHUS, HCHOIb3Ys
JIOTUYECKUE ONEPALIMU U JIOTUYECKHE CBSI3KU;




— OTIPEIEISITh PABHOCUIILHOCTh YTBEPIKICHUM;

— OTIPENIETSATH CYIICCTBCHHBIE MPU3HAKH ONIPEICIICHHUS;

— CTPOUTH JJOTHICCKUE TICTTOYKH.

— 000CHOBbIBAMb UCTUHHOCb UNU JIOHCHOCMb 8bICKA3bIBAHUS 00Ue20
8UOA U BLICKA3BIBGAHUS O CYULECTNBOBAHUU,

— 3anuUcvLl8ams OnpeoeneHus Ha MamemMamuieckom s3biKe;

— cmpoums onpeoeietust N0 PUCYHKAM,

— UCNOIb3068aMb ONpedenenuss Ol peuleHUs: PA3TUYHBIX 3A0AHULL

— peuams 1o2uyecKue 3a0ayu ¢ UCNOIb308aHUeM paduieckux mooenell,
mabauy, epaghos, ouazpamm Jinepa—Benna;

— cmpoums U 0C8AUBAMb NpUEMbl PeuleHUss 3a0ay  JI02UHeCK020
xXapakmepa 6 cCOOmeemcmeauu ¢ npocpammou 5 kuacca.

Paboma c ungpopmayueit u ananuz 0aHHbvIX

Yuawuiica nayuumcs:

— MCITIOJIB30BATh JUIsl aHAJIM3A [TPEICTABICHHS M CUCTEMATU3ALMH JAHHBIX
TaOJIMIbl, KPYroBble, JIMHEHHBIE M CTOJIOYAThIE qUAarpamMmbl, TrpapUKd JIBUKEHUS;
CpPaBHMUBATh C UX MOMOIIbIO 3HAYEHMs BEJIMYUH, MHTEPIPETUPOBATh JaHHbIEC TAaOIuUL,
JTUarpaMm U rpauKoB;

- paboTaTh C TEKCTOM: BBIACNATh YAaCTH Y4€OHOTO TEKCTa — BBOIHYIO
YacTh, INIABHYIO MBICIIb M BaXKHbIE 3aMEUYaHUs, IPUMEPHI, WILTIOCTPUPYIOIINE TTIaBHYIO
MBICJIb, U BaKHBIE 3aMEUYaHusl, TPOBEPATHh IOHUMAHUE TEKCTA,

— BBINIOJIHATh MPOEKTHBbIE PAOOTHl MO 3aJAHHOW WIIM CaMOCTOSTEIBHO
BBIOpPAHHOM TEME, COCTABIIATH IJIaH OMCKA HH(OpMALUY;

- OTOMpaTh HUCTOUYHUKU HHPOpMAIMM (CIIPAaBOYHUKHU, SHIUKIIONEIUH,
KOHTpOJIMpyeMoe IpocTpancTBO HTepHEeTa U Jp.), BHIOMPATh CIIOCOOBI MPEACTaBICHUS
uHdopmaIuy;

— BBITNOJIHATH TBOpUeckue padoTsl o Temam: «llepenava nupopmaruu c
MOMOILBIO KOOpAUHAT, «I'paduKu IBIKEHUS;

K xoHmy oOydeHuss B 6 kJjacce OOydYaromMiiCs TMOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3yIbTaThI:

YucJia 1 BLIYUCJICHUSA

Yuawuiica nayyumes:

— 3HATh U IOHUMATh TEPMUHBI, CBA3aHHBIE C PA3JIMYHBIMHA BUAAMH YHCEI
U Croco0aMH UX 3alKCH, IEPEXOAUTH (€CIIU 3TO BO3MOXKHO) OT OAHOU (OPMBI 3aITUCU
yuca K Ipyrou;

— CpPaBHUBAaTh W YINOPSAOYMBATH I€Jble YHCIA, OOBIKHOBEHHBIE H
JECATUYHBIC TPOOH, CPAaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB;




- BBIITIOJIHATD, coycraid YCTHBIC n IIMCBMCHHBIC HpI/IéMBI,
apI/Iq)MCTI/I‘ICCKI/IC I[GﬁCTBHSI C HATYPAJIBbHBIMU U LCJIBIMH YUCJIIAMHU, OOBIKHOBEHHBIMH H
ACCATUNYHBIMHA I[pO6$IMI/I, IMOJIOKUTCIIbHBIMH U OTPHULATCIIbHBIMUA YU CJIAMU,

— BBIYHCIISITh 3HAYCHUS YUCIIOBBIX BBIPAKEHUH, BBIMIOJHATh IPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

— BBINIOJIHATh TPeoOpa3oBaHUs YHCIOBBIX BBIPAKEHHA Ha OCHOBE
CBOMCTB apu(METHUUECKUX JICHCTBUM;

— ONpENENATh TAKTHKY BBIYMCICHUNA B 3aBUCHUMOCTH OT KOHKPETHBIX
OOCTOATENBCTB, HO TaK, YTOOBI pelIeHHE OBLIO MO BO3MOXXHOCTH 0o0Jiee MPOCTHIM H
yA0OHBIM;

— HAXOJWUTh OTHOIIIEHWE BEJIUYMH U YHUCET;

— YUTATh U 3aIIUCHIBATH OTHOIIEHUS Pa3HBIMH CIIOCO0AMU;

= HaXOJWUTh IPOLIEHTHOE OTHOIIECHUE;

- JIOKa3bIBaTh HICTUHHOCTH MTPOIIOPIUH;

— 3aMUChIBATh M YUTATh MPOMOPIMH PA3HBIMU CIIOCOOAMU, MCTOJIb3Ys
MaTEMATUYECKY0 TEPMHUHOJIOTHIO;

— HAXOJIUTh CpeIHee apu(PMETUUECKOE YMCEN U BEJINYMH;

- ONPEAEHATh MNPUHAICKHOCTh YHUCEII MHOXXECTBAM HATypAIbHBIX,
LEJIBIX, PAlMOHAIBHBIX YHUCEN;

- M300pakaTh yuciaa Ha KOOPAUHATHOU MPSIMOM;

— IIPUMEHATh TE€OMETPUUYECKUM CMBICIT MOJIYJS YHUCIa U1 PELICHUs
YPaBHEHHUS U HEPABEHCTBA,

— COOTHOCUTH TOUKY Ha KOOPJUHATHOU MPSIMOM C COOTBETCTBYIOLIUM €1
YUCJIOM M M300pakaTh YKClia TOYKAMHU Ha KOOPJAMHATHOUW MpsIMOM, HAXOJIUTh MOJYJIb
YUCIIa;

— COOTHOCUTh TOYKH B TNPSIMOYIOJIbBHOM CHUCTEME KOOPAMHAT C
KOOpJMHATAMH 3TOUN TOYUKH;

- pacro3HaBaTh YHCJIOBYHK) TNPSAMYIO, Ha3blBaTh €€ CYUIECTBEHHBIC
MIPU3HAKU, OINPENEIATh MECTO YMCIIA HA YUCIIOBOW NIPSMOM, CPABHUBATh, CKJIA/IbIBATH U
BBIUMTATH YMCJIA C TIOMOIIBIO YHUCIOBOM MPSIMOM;

- Ha3bIBaThb  CYIIECTBEHHbIC TPU3HAKKM  KOOPJAMHATHOW  IIPSIMOMU,
ONpENENIATh KOOPAWHATHI  MPUHAIJICKANMX €A TOYEeK C  PaluOHAIbHBIMHU
KOOpJIMHATaMU, CTPOUTh U MCIOJIB30BaTh ISl PEIICHUS 3a1ad (POpMyITy pacCTOSHUS
MEXIY €€ TOUKaMU;

— pacno3HaBaTh KOOPAUHATHYIO IJIOCKOCTh, HA3bIBATH €€ CYIIECTBEHHBIE
MIPU3HAKU, OIIPEIECIISITH KOOPAUHATHI TOUEK KOOPAUHATHOM TNIOCKOCTH U CTPOUTH TOUKHU
10 UX KOOPJAUHATAM;

- OKpYIJISITh  IEJIble 4YWClia U JIECATUYHBIE JApOOH, HaxXOJHUTh
NPUOIMKEHUS YUCeT.

- NpUMeHAms pdas3ludHsvle 8ApUAHmMbl peulerHusl npumepoes, ynpouianio
npeo6pa306aﬂuﬂ, UCKAMb ONMUMAIbHbLE CNOCOObL peulerHuA CONUHHBIXY npumepoe,



- NPUMEHANTb NOHAMUA NPOCMO2O U CIIOIHCHO2O NPOYEHNTHO20 pocmda ons
peuterus 3a0a4 IKOHOMUYECKO2O0 xapakmepa,

— nepesooums 0ecAmuyYHyl0 3anucb Yucel 8 OBOUUHYIO CUCTEMY U
obpamuo.

YucaoBble U 6yKBeHHI>Ie BBIPA’KCHUS

Vyawuics nayuumcs:

- UCIIOJI30BaTh OYKBBI JJI1  OOO3HAYEHHs] 4YWCEN TIPH  3aIUCH
MaTeMaTHYECKUX BBIPAKCHUH, COCTABIATh M YUTaTh OYKBEHHBIC BBIPAKCHUS W
dbopMyIIbl, HAXOUTh 3HaUYCHHUSI OYKBEHHBIX BBIPAKEHUN, OCYIIECTBIISAS HEOOXOIUMbBIC
MOJCTAaHOBKHU M MPpeoOpa3oBaHusl (PacKpbIBaTh CKOOKH, OTIPEAEiaTh KOI(POUITUEHTHI B
OYKBEHHBIX BBIPAKEHHUSX, IPUBOIUTH MMOJOOHBIC cllaraeMble 1 T.1.);

- HaXOJUTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA;

— UCIIOJIb30BaTh TOHSATHE «PEIIUTh YPAaBHEHHs» TPHU HUX pEUICHUU;
CTPOUTH HOBBIE CIIOCOOBI PEIICHUS YPaBHEHUI;

— pemaTrh ypaBHEHUS CO BCEMHU apU(PMETUYECKUMU JICHUCTBUSMU
Pa3HBIMU CTIOCO0AMU: PABHOCUIIBHBIMU MTPEOOPAZ0BAHUSIMU, MEMOOOM NPOO U OUUOOK,
Memooom nepebopa,

- pelarb MNpOCTEMIINE HEPABEHCTBA HA MHOXECTBE PAlMOHAIBHBIX
Yycell ¢ NMOMOIIBK) YHUCIOBOM IIPSAMOM M 3alMChIBATh MHOXECTBA MX PELICHUU,
MCIOJIb3Ysl TEOPETUKO-MHOKECTBEHHYIO CHMBOJIUKY;

- IIOHMMAaTh U yrIOTpe6J'I$ITI> TCPMHUHBI, CBA3dHHBIC C 3allMChIO CTCIICHH
Juciia, HAXOAWUTh KBaJApaT U Ky'6 qucia, BbIYUCIIATh 3HAYCHUA YHCIOBBIX BBIpa)I(CHI/IfI,
CoACPKaUX CTCIICHU,

— IMOJIb30BATHCA IMPU3HAKAMHU ACIUMMOCTH, paCKIAAbIBATL HATYPAJIbHLIC
qKcCila Ha IIPOCTBIC MHOXKUTCIIN,

— TMI0JTb30BAThCS MAcIITabOM, COCTABIISITh IPOIIOPIIMH U OTHOIICHHS;

— IPUMEHATh OCHOBHOE CBOHCTBO MPOMOPIUU IS  HAXOXKICHHS
HEU3BECTHOTO YJCHA MPOIOPIIUU; TPEOOPa30BHIBATE MPOIIOPIIHH.

— HA 0CHOBe 0OUWUX CBOUCME APUPMEMUUECKUX OeUCMBUL 8 HECTONCHBIX
CAYYasX:

— onpeoensimb MHOMCECMB0 KOPHel HeCMAHOAPTMHBIX YPABHEHULL,

— ynpowamu 6yK@eHHble 8blPANCEHUS,

— UCNONIL308aMb  OVKBEHHYI)  CUMBOIUKY  Oas  0000weHuss  u
CUCMeMamu3ayuy 3HAHUU YYauuxcsi,

— pewams  npocmenuiue  YpaeHeHuss ¢ MOOYIeM,  UCNOTb3Ys
KOOPOUHAMHYIO NPAMYIO U ONpedeieHue MOOYIs,

— pewams npocmetiuiue HEPAGEHCMBA U O0BOUHblE HEPAGEHCMBA C
MOOYIeM ¢ NOMOWBIO KOOPOUHAMHOU NPSAMOIL.

PemieHne TekcTOBBIX 33124



Vyawuics nayuumcs:

- CaMOCTOSITeJIbHO  aHAJIM3UPOBATh  3aJayd, CTPOUTh  MOJIETH,
IJIAHUPOBATh U PEAIM30BBIBATh PEIICHHUS, MOSICHATD X0/ PEIIeHHUs, TPOBOAUTEH TTOUCK
pPa3HBIX CIIOCOOOB PEIICHUS, COOTHOCUTD MOJYYCHHBIN pe3ysIbTaT ¢ yCIOBUEM 3aJ1auH,
OIICHUBATH €T0 IpaBIoNogo0ue, peniaTh 3aa491 ¢ BOIPOCAMU;

- permarh MHOTOIIArOBBIE TEKCTOBBIE 3aMadydl  apu(PMETHICCKUM
CIIOCOOOM;

- pelarh 3a7a4y, CBA3aHHBIC C OTHOLIEHUEM, IPOIOPLHUOHAIBHOCTHIO
BEJINYVH, ITPOLICHTAMH;

- penaTh TpU OCHOBHBIE 33/1a4d Ha APOOH U MPOLICHTHI;

- WCIIOJIB30BaTh ITOCTPOCHHBIE AJITOPUTMBI COBMECTHBIX JEHCTBHM C
OOBIKHOBEHHBIMH U ACCATUYHBIMU IPOOSIMU IIPU PELICHNH 3a/1a4 Ha APOOU U MTPOLIEHTHI;

- pelaTh 3a1auu, CoAEpKaIIUE 3aBUCUMOCTH, CBSA3bIBAIOIINE BEIUYNHBI:
CKOPOCTb, BpEMs, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD; IIPOU3BOAUTEIBLHOCTD,
BpeMs, 00bEMa pabOThI, UCIONB3Ys ApU(PMETHUECKUE NEHCTBUSA, OLICHKY, TPUKUIKY;
II0JIb30BAThCA €AMHULIAMU U3MEPEHUS COOTBETCTBYIOIUX BEIUYUH;

— peniaTh 3a/1ayu Ha JIBUJKEHUE 110 PEeKe: HaXOIUTh CKOPOCTH 10 TEYEHUIO
pPEKH, CKOPOCTh MPOTUB TEUEHUS, COOCTBEHHYIO CKOPOCTh U CKOPOCTb TEUEHHUS I10
CKOPOCTH I10 TEYEHUIO U CKOPOCTU MTPOTUB TEUEHUS;

— CTPOUTh MOJEIH OJHOBPEMEHHOTO PAaBHOMEPHOIO  JBUKCHMS
O00BEKTOB Ha KOOPJUHATHOM JIy4E;

— YUTaTh M CTPOUTH TpadUKH NBWKCHHS, OMPEACIATH 10 HUM: BPEMs
BBIXO/Ia U IPUOBITHS 00HEKTA; HAMPABIICHUE €T0 JIBIXKEHUSI; MECTO M BPEMSI BCTPEUH C
JIPYTUMU 00BEKTaAMH; BPEMSI, MECTO, TTPOIOJKUTEITLHOCTh M KOJIMYECTBO OCTAHOBOK;

— OpPUAYMBIBaTh MO TrpaduKamM JIBWKCHHS pPaccKa3bl O COOBITHSAX,
OTpaXE€HUEM KOTOPBIX MOTJIA ObI OBITh paccMaTpuBaeMble TpaUKu TBUKCHUS;

— pacmo3HaBaTh ~ MPSAMYIO M OOpaTHYI0  TPOMOPIIMOHATBHBIC
3aBHCHMOCTH,

— 3aJ1aBaTh 3aBUCUMOCTH C TIOMOLIBIO0 PopMyI1, TabJIUIL, TPaPUKOB;

— HAaXOJUTh MO TpaduKy MpsIMONW U OOPATHOW MPOMOPIIMOHATIEHOCTH
KOd(DPUIMEHT MPOTOPIIMOHATBFHOCTH;

— pacnio3HaBaTh (YHKIIMOHAJIBHYIO 3aBUCHMOCTh CpEIM JIaHHBIX
PA3JIMYHBIX 3aBUCUMOCTEW;

— pemIaTh 3aa4u CO CPEAHUM apUPMETHUESCKUM YHCEI U BEINYNH,

— WCITOJIH30BATh TIOHATHE «MACIIITA0» ISl pEIIeHUs 3a/1ay;

— COCTaBJISATh OYKBEHHBIE BHIPAXKEHHUS 10 YCIOBHUIO 3a/1a4H;

— pemaTh 3aja4i METOJ0M YPaBHEHUI;

— CaMOCTOSATEIILHO COCTaBIISATh COOCTBEHHBIC 3a/1a4l M3YYaeMbIX THIIOB
10 3aJaHHOW MaTeMaTHYEeCKOW MOJCIIM — YHUCIOBOMY W OYKBEHHOMY BBIPAXKEHUIO,
cxeMme, TaOJIMIIE;



- W3BJICKATh HHPOPMAIIHIO, TIPEACTABICHHYIO B TAOJIWIIAaX, HA JIMHCWHOM,
CTO0JIOUATOM MJIM KPYTOBOM JUarpaMMax, HHTEPIPETUPOBATh MPEICTaBICHHBIC IaHHBIC,
MCIOJIb30BaTh JAHHBIC IPU PEIICHUM 33]1a4;

- NPEACTaBIATh HMHGOPMAIMIO C TOMOIINBIO TaOIMIl, JIMHEHHON U
CTOJIOUATOM AMArpaMm.

— CAMOCMOSIMENLHO CIMPOUMb U UCNOIL308AMb ANOPUMMbL U3YUAEMbIX
cyyaes peueHust meKCmogvlx 3a0ay;

— AHATUZUPOBATNL, MOOCTUPOBAMb U PEULAMb MEKCMOosble 3a0adu;

— pewams 3a0a4u Ha 8blYUCTEeHUEe NIOWadel PAa3HbIX 2e0MempUYecKUx
Queyp;

— peuiamsb HeCMaHOapmHbvle 3a0a4u No U3y4aemMblm memam;

— UCNONB308AMb OJIS1 PeUleHUs MEeKCMOBbIX 3a0ay epaAPUKU OBUNCEHUSL,

— CAMOCMOAMENLHO CMPOUMb WIKALY € 3A0AHHOU YEeHOU OeleHUs,
KOOPOUHAMHYIO  NPAMYIO, CHMPOUMb  (QOPMYLY PACCMOAHUL MeHCOy MOUKAMU
KOOPOUHAMHOU NPAMOLUL,

— Haoba100amsv ¢ NOMOWBIO MAOIUY 3A8UCUMOCTIU MENHCOY NEPEMEHHBIMU
BETUHUHAMU, BBIPANCAMb UX 8 HECTIONCHBIX CAYUASX C NOMOWBIO YOPMYI;

— onpedensimv no Qopmyie a = bc euo zasucumocmu (npsmas uiu
00pamuas NPONOPYUOHAIbHOCIb),

— ucnonvzoseams OJisi pewieHus: 3a0ay opmyiavl paccmosnusi d mexrcoy
08YMsL PABHOMEPHO OBUNCYUUMUC 00beKmamu 8 Momenm epemenu t 0ns 0sudicenus
Hascmpeuy opye opyey (d =So— (V1 + Vo) = 1), 6 npomusononodicnvlx nanpaenenusx (d
=5g+ (V1 + V) - t), 60oconky (d = So— (V1 — V) - t), c omecmasanuem (d = Sp + (V1 — Vy)
-1).

Harasinnas reomerpust

Yuawuiica nayuumes.:

— NPUBOAUTH TPHUMEPHl OOBEKTOB OKPYKAIOIIETO MHpPa, HMEIOLIUX
(bopMy M3yUYEHHBIX TEOMETPUUYECKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYD;

— u300paxaTb C TMOMOUIbIO LMPKYJSA, JUHEHKH, TpaHCIOpPTHpa Ha
HEJIMHOBAHHOW M KJIeTYaTON Oymare u3y4yeHHbIE MIIOCKUE reoOMeTpruuecKre (GUrypsl U
KOH(UTypaluu, CHMMETPUYHBIE PUTYPBI;

— MOJIb30BAaThCs TEOMETPUUECKUMU TIOHSATUSIMU: PABEHCTBO Uryp,
CUMMETpHS; MCIOJb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYKD C CHUMMETPHUEN: OCh
CUMMETPHUH, LIEHTP CUMMETPHUH;

— nmpeoOpa3oBbIBaTh (PUTYpPHI C MOMOIIBIO PA3HBIX BUIOB CHMMETPHH:
OTHOCHUTEIIBHO TIPAMOM, IIOBOPOTHOM, IEPEHOCHOMU;

— HaxOJUTh BEJINYMHBI YTJIOB U3MEPEHHUEM C MTOMOUIBIO TPAHCIOPTHPA,
CTPOUTH YIJbl 33/IaHHOW BEJIWYMWHBI, NOJB30BATHCS MPU PELIECHUH 3aJay IpaayCHOU
MEPOM YIJIOB; PAaClO3HABATh HA YEPTEKaX OCTPbIA, MPAMOM, PA3BEPHYTHIA U TYIIOU



YIJIbI, CMEXXHBIE WU BEPTUKAIBHBIE YIJIbI, NEHTPAJIbHBIM YroJ W YroJ, BIMCAHHBIN B
OKPY’KHOCTb, HCCJIEIOBATh UX MPOCTEUIIINE CBOMCTBA C MOMOUIBIO H3MEPEHHUIL;

— BBIYUCIIATh  JUIMHY  JIOMAHOW, TEPUMETP  MHOTOYTOJIbHHUKA,
MOJIb30BAaThCS €AMHULIAMH W3MEPEHUS UIMHBI, BbIpaXXaTh OJHU €AUHULBI U3MEPEHUS
JUTUHBI 4epe3 IPYTHE;

— HAXOJWTh, UCMOJIb3Ysl YEPTEIKHBIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKIY
JIBYMSI TOYKaMH, OT TOYKH JI0 MPSIMOM, JUIMHY ITyTH HA KBAJPATHOU CETKE;

— BBIYUCIISITh TUIOMIAAL (PUTYp, COCTAaBICHHBIX W3 MPSMOYTOJbHHUKOB,
HCII0JIb30BaTh pa30MeHre Ha MPSAMOYTOJILHUKH, Ha paBHbIE (PUTYpBI, JOCTPAUBAHUE J10
IPSAMOYTOJIbHUKA; II0JIb30BATHCA OCHOBHBIMU €IMHULIAMU W3MEPEHUS IUIOLIAIM;
BBIPAXKATh OJHU €IUHULIBI U3MEPEHUS TUIOLAAN Yepe3 APYrue;

— pacro3HaBaTh Ha MOJIECISAX W HM300paXEHUSAX MUPAMUIY, KOHYC,
UWJIMHIP, WCIOJIb30BaTh TEPMHUHOJIOTHIO: BeEpIlMHA, pedpo, TIpaHb, OCHOBAHME,
pa3BEPTKA;

- n300paxkaTh Ha KJIETYaTOM OyMare mpsiIMOYTOJIbHBIN Mapasieenune/;

— BBIUHCIIATh O0BEM MPSIMOYTOJBHOTO TapajUiesnenunena, Kyoa,
M0JIb30BATHCS OCHOBHBIMU €TMHUIIAMU U3MEPEHUS 00BEMA;

= BBIPQXKATh OJHU €IMHUIIBI U3MEPEHUs 00bEMa uepes ApyTue;

— pelIaTh HECI0XKHBIE 3a/1a4/ HA HAXOXKIECHUE TEOMETPUUECKUX BETUUNH
B IPAKTUYECKUX CUTYaALHSIX;

— MPOBOJANTL  HMCCJICAOBAHUE TCOMETPUYECKUX (UTYp C  IEIbI0
BBISIBJICHUS UX CBOMCTB;

— MIPOBOJIUTH MPOCTEUIIINE JIOTUYECKHUE paccyXaeHus TSt
JI0OKa3aTeIbCTBA CBOMCTB r€OMETPUUECKUX (PUTYP.

— CMpoums  NpAasuibHble MHO20Y20NbHUKU C HNOMOWbBIO YUDPKYIAL U
JUHEUKU,

— npU UCCAe008AHUU CBOLICME NPABUILHBIX MHO202DAHHUKOS8 C NOMOUbIO
NPAKMUYECKUX USMEPEeHUU U NpeOMemHbIX Mooelel BopmyIuposams coOCMEeHHbIe
2unomeswl,

— Cmpoums  pasiudyHble  OPHAMEHMblL C  NOMOWbBIO  PA3IUYHBIX
npeobpazosanuil;

— oenamu 861800 0 MOM, YMO BbIAGIIEHHbIE CBOUCMBA KOHKPEMHbBIX (hucyp
U meJl Hellb3s PACNPOCMPAHUMb HA 8Ce 2eomempuieckue (hueypvl 0aHHO20 MUNa;

— €030a8amob MOOeaU MHO202PAHHUKOB.

Mamemamuueckuil A3bIK U I71EMEHMBL JI02UKU

Yyawuica nayuumes:

— Cmpoums OMPUYAHUST BbICKA3LIGAHUU PA3HO20 BUOA: O00WUX, O
cyuecmeoeaHuu,

— UCNONIb306AMb  MAMEMAMUYECKYI0  CUMBOJUK)Y NpU  NOCMPOEHUU
ymeepoicoeruli u ux ompuyanus: V, 3, =, &, 7,

- UCnolb3o6amnvb pdasHble cnocoowl 6bIPAINCEHUA OMPUUAHUA 061/141/{)6
BbICKA3bIBAHULL U 8bICKA3LIBAHUU O cyuecmeosaHuu 6 ecnecnieenHHomM A3vlKe,



— onpeodensimb 8 NPOCMEUWUX CAYYASX UCIMUHHOCMb U JIOHCHOCHIb
OMpUYAHULL 8bICKA3bIBAHUL PA3HO20 BUOA;

— 00OCHOBBIBaTh CBOM CYXKJICHHS, WCIIOJIB3Ys HM3y4YeHHBIC B 6 Kiacce
IIPaBHJIa ¥ CBOWCTBA, JIeJIaTh JIOTHICCKUE BBIBOIBL;

— IPOBOJNUTH HECIOXHBIC JIOTHUECKHE PACCYKICHHUS, HCIOIb3Ys
JIOTUYECKHE OTIEPAIlNU U JIOTHYCCKUE CBS3KH;

— nepesoounv NPeooNCeHUs ¢ NepeMeHHbIMU 8 UCTUHHbLE UTU JIOHCHbLE
VIMBEPIHCOCHUSL PASHLIMU CHOCOOAMU. 3A0AHUEM 3HAYEHUL NEePEMEHHBIX, C NOMOULbIO
Keanmopos (cyuecmeosanust 3, oownocmu V),

— YUMams  BbICKA3LIBAHUSA, COoOepHcauue KEAHMOPbL U 3ANUCLIBAMb
BbICKA3BbIBAHUSL, UCNONIb3YSL KEAHMOPLL, CMPOUMb OMPUYAHUSL YMBEPHCOEHUL C
K8AHMOPAMUL.

— NOYHUMb NPEOCMABIeHUE O JIOSUYECKOM CeO08AHUU U JIOSULECKOM
gvlgooe;

— CMpoums OMpPUYAHUS CLeO0BAHU,

— CMpoums  PABHOCUTIbHblE — YMBEpIcOeHUuss U O0OKA3bleaAmb
UCTMUHHOCMb/TIOHCHOCMb CLe00B8AHUS U PABHOCUTILHOCb 08YX YIMBEEPHCOCHUIL,

— peuiams 1o2uyecKue 3a0ayl ¢ UCNOAb308aAHUEM epahuuecKkux mooenell,
mabauy, epaghos, ouazpamm Jirepa—Benna;

— Cmpoums U 0C8aUBAMb NpUeMbl peueHUs 3a0ad 102UYecK020
xapaxmepa 6 COOmeemcmasu ¢ npocpammotit 6 kiacca.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIIACC
KosauvecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3ieioB 1 (uu¢posbie)
n/n TeM MPOrpPaMMbl Bcero Kourpoabubie  Ipakruyeckue oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
1 MaTteMaTU4eCKUi SI3bIK 30 1 1 bubmoteka [IOK
https://m.edsoo.ru/7f4131ce
5 JlenmuMocTh 41 5 bu6muoreka [JOK
HATYpaJbHBIX YHCE https://m.edsoo.ru/7f4131ce
3 Hpobu 57 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f4131ce
4 Hecaruunbie 1podu 33 5 bu6moreka IJOK
https://m.edsoo.ru/7f4131ce
5 [ToBTOpEHUE 9 1 bubmmoreka [{IOK
https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB 170 9 1

I10 [TIPOI'PAMME



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

6 KJIACC

KoJsmm4yecTBo yacos JJIeKTPOHHBIE
Ne HaumenoBanue pa3ieioB u (uu¢posbie)
Konrtposbnbie IIpakTuuyeckue
n/n TeM MPOrPaMMbl Bceero o0pa3oBaTeJIbHbIE
padoThI padoThbI
pecypchl
bubmoteka IIOK
L AA3bI u noriia 15 L https://m.edsoo.ru/7f414736
bu6mmoreka IJOK
2 A 7 4
pugmetiia > https://m.edsoo.ru/7f414736
bu6mmoreka IJOK
3 PanytoRaTkELIC THCMa >8 3 https://m.edsoo.ru/7f414736
bubmoteka IIOK
4 Feomerpis 32 1 https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
5 IT 8 1
OBTOPEEHE https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB 170 3 5

I10 [TIPOI'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

5 KIIACC
Kosmn4yecTBo yacos
Ne i/ Tema ypoka Beero Konrpoasnsie | IlpakTuyeckue
padoThI padoThI
I'maBa 1. MaremaTuyecKkuii si3bIK 30 1 1
1-2 3anuch, YTEHUE U COCTABIICHUE BhIPAXKEHUN 2
3-5 3HaueHHE BBIPAKECHUI 3
6-10 | [IepeBox ycinoBus 3a1auu Ha MAaTEMATHICCKUHN S3BIK 5
11-12 | PaGora ¢ MaTeMaTUYECKUMHA MOJEIISIMA 2
13-14 | Meton npo6 u ommooK 2
15 Merton nepedopa 1
16-17 | Metox BecoB 2
18 3amaun AJ11 CaMOIIPOBEPKHU 1
19 Kounrpoabnasi pa6ora Ne 1 1 1
20 Bricka3biBaHuUs 1
21 OO6mrue yTBepKaeHuUs 1
22-23 | Xots Ol oquH 2
24 O moka3zaTeabCTBE 00X YTBEPIKIACHUI 1
25-27 | Bregenue o0o3HaueHUH 3
28 3agauu 1711 CaMOINPOBEPKHU 1
29 IIpakTuyeckas padora N 1 1 1
30 Peseps 1




I'naBa 2. JIeamMOCTh HATYPAJIbHBIX YHCEJ

I
H

31-32 Jenutenu u KpaTHbIE 2
33-35 [IpocThie U cocTaBHBIC YnCTIa 3
36-38 JenumocTh mpou3BeACHUS 3
39-41 JenuMocTh CYMMBI 1 pa3HOCTH 3
42 Peseps 1
43-45 | [Ipusnaku nenumoctu Ha 10, HA 2, Ha 5 3
46-48 | [Ipu3Haku genmuMocTy Ha 3 v Ha 9 3
49 3amauu 411 CaMOIIPOBEPKHU 1
50 Kounrpoabnasi pa6ora N 3 1
51-52 | PaznoxeHue 4rces Ha TPOCThIE MHOKUTEN 2
53-55 | HanGonpuuii o0IHii JeIUTEND 3
56-58 | Haumenniiee o01iee kpaTHOE 3
59-61 | Creneub uuncia 3
62-63 | JlomoJgHUTEIbHBIC CBOMCTBA YMHOKEHUS U JICTICHUS 2
64 3ajauu JJ1s CaMOIIPOBEPKHU 1
65 KonTpoJssnasi padora MNe 4 1
66 PaBHOCHIIEHOCTB TIPEITIOKECHHIMA 1
67-71 | OnpenencHue 5
I'nasa 3. [Ipoou o7

72-75 | HarypanbHble unciia u Apoou 4
76 Peseps 1
77-81 | OcHOBHOE CBOMCTBO ApOOH 5
82-84 | CpaBHenue apooeit 3




85 3ajauu JJ1 CaMOIIPOBEPKHU 1
86 Konrpoabnasi pa6ora Ne 5 1
87-90 | CnoxeHue 1 BbIUUTAHUE IPOOEi 4
91-94 | CrnoxeHUWE ¥ BRIYUTAHNWE CMEITAHHBIX YHCEIT 4
95-101 | YMHOkeHHEe npobeid. YMHOKCHHE CMEIIaHHBIX YCeT 5
102-107 | Jlenenue npobeit 6
108-110 | IIpumepsl BBIYUCICHUN ¢ TpOOSIMU 3
111-115 | 3agauu Ha 1poduU 3)
116-119 | CocTaBHbIC 337291 Ha JPOOH 4
120 3ajauu 711 CaMOIIPOBEPKHU 1
121 Kounrpoabnasi pa6ora N 6 1
122-125 | 3agaum Ha COBMECTHYIO padboTy 4
126-128 | Pesepn 3
I'naBa 4. [lecaTu4HbIE 1POOH 33
129-130 | Hoas 3amuch uucia 2
131-132 | JlecaTuuHbIC U OOBIKHOBEHHBIC IPOOH 2
133-135 | [Ipubmmkénnsie paBeHcTBa. OKpYyTICHUE YUCEI 3
136-138 | CpaBHeHHE qECATHYHBIX Apobei 3
139 3ajauu JJ1s CaMOIIPOBEPKHU 1
140 Konrpoabnas padora Ne 7 1
141-145 | CnoxxeHue U BBIYMTAHUE JECATUYHBIX ApoOei 5
146-148 | YMHOXEHHME U JCJICHUE JeCATUUHbBIX apobeit Ha 10, 100, 3
1000 u T.1.
149-153 | YMHOXEHHE JECATUIHBIX APOOEi 3)
154-158 | Jlenenue AeCATUYHBIX IpoOei 3)




159 YMHOXEHHE U ACJICHHUE IeCITUIHBIX apooeit Ha 0,1; 0,01; 1
0,001 u T.1.
160 3ajauu JJ1 CaMOIIPOBEPKHU 1
161 KonTpoasnasi padora Ne 8 1 1
IToBTOpEHME 9 1
162-167 | 3amauu Ha MOBTOPEHUE 6
168 HUrorosasi kKoHTpobLHas padora/BIIP 1 1
169-170 | UtoroBbie ypokH 2
6 KIIACC
Yucao yacos
Ne i/ Tema ypoka Beero Konrpoabsnsie | IIpakruyeckue
padoThI padoThI
I'nasa 1. SI3bIK M JTOTHKA 15 1
1-2 [ToHsiTHE OTpHULIAHUS 2
3-4 OTtpurnianue 00X BBICKa3bIBAHUMA 2
3) OTpunianre BBICKa3bIBAHUN O CYIIECTBOBAHUH 1
6-7 [lepemenHas. BolpaxkeHusi ¢ mepeMeHHbIMU 2
8-9 [IpennoxxeHus ¢ mnepeMEeHHBIMU 2
10-11 [lepemeHHasi 1 KBAaHTOPBI 2
12-13 OTpunanue yTBEpKICHUIN C KBAHTOPAMHU 2
14 3agauu 171 CaMOTIPOBEPKHU 1
15 Ilpakmuueckasn paooma Ne 1 2 1




I'naBa 2. Apudmernka

57

16-20 CoBMecTHBIE  JEUCTBHSI C  OOBIKHOBEHHBIMU U 5
JECATHYHBIMH JPOOSIMH
21-23 | 3agauu Ha IBMXKEHUE 1O PEKe 3
24-26 | Cpennee apuhMeTHIECKOE 3
27 3ajauu JJ1 CaMOIIPOBEPKHU 1
28 Konmponvuaa paooma Nel 1
29-30 | [TonsTHe O MpOIICHTE 2
31-37 | 3agauu Ha MPOIICHTHI 7
38 3agauu 111 CaMOIIPOBEPKHU 1
39 Konmponvuaa paooma Ne 2 1
40-42 Peseps 2
43-44 | IIpocToit POIIEHTHBII POCT 2
45-46 | CHOXHBIN TIPOIEHTHBIA POCT 2
47-48 [ToHATHE OTHOLIECHUS 2
49-50 Macmtad 2
51-53 | IlonsTue nponopiuu. OCHOBHOE CBOMCTBO IPOMOPITUU 3
54-56 | CpoiicTBa 1 mpeoOpa3oBaHKEe MPOMOPIUI 3
57 3agauu 111 CaMOINIPOBEPKHU 1
58 Koumponwvuas paboma Ne 3 1
59 3aBUCUMOCTB MEXIY BETUUMHAMU 1
60-61 | [Ipsimast u 0OpaTHas NPONOPIUOHAIBHOCTh 2
62-64 ['paduixu npsimoii 1 00paTHON MPONOPLIUOHATBHOCTH 3
65-67 | Pemenue 3aau ¢ MOMOIIBIO IPOTIOPITUI 3
68-70 [TpornoprinoHaIbHOE JEJICHUE 3




70 3ajauu JJ1 CaMOIIPOBEPKHU 1
72 Koumpononas paboma Ne 4 1
I'naBa 3. PanmoHabHbIE YHc/Ia 53
73-74 [lonoxxurenbHbIE U OTPULIATEIIBHBIEC YUCTIA 1
75-77 [IpOTHBOIONOKHBIE YUCIIA U MOLYJIb 1
78 Peseps 1
79-81 CpaBHeHUE pallMOHAJIBHBIX YHCEI 3
82-86 | CioxeHue paliMoHaIbHBIX YHCEIT 5
87 3amaun 411 CaMOIIPOBEPKHU 1
88 Konmponvuaa paboma Ne 5 1
89-92 BrrunTanue parmoHaIbHBIX YACE 4
93-95 | YMHOXeHUE palMOHATBHBIX YUCE 3
96-98 | [lencHue palliOHATBHBIX YHCEIT 3
99 Kakwue uncia Mpl 3HaeM, M 4YTO MBI O HUX 3HA€M UJIU HE 1
3HaeM
100 O cucremax cuuciaeHus ™ 1
101 3amaun A1 CaMOIIPOBEPKHU 1
102 Konmponvunaa paboma Ne 6 1
103-105 | PackpsiTre ckoOOK 3
106 Koaddurment 1
107-108 | IlpuBeneHue mogo0HBIX ClaaracMbIX 2
109 [lonATHE YypaBHEHUS 1
110-112 | Pemenue ypaBHEHUN 3
113-117 | Pemenue 3aa4 METOJIOM ypaBHEHUS S)
118-120 | KoopaunaTHas IIOCKOCTh 3




121-122 | I'padmky 3aBUCUMOCTEH BETUYNH 2
123 3ajauu JJ1 CaMOIIPOBEPKHU 1
124 Konmponvuaa paboma Ne 7 1
125 [TousiTe TOrMUECcKOro CiaeI0BaHUA 1
126 OTtpuranue cieoBaHUS 1

127-128 | OOpatHble yTBEPKACHUS 1
129 CnenoBaHue M paBHOCUJIBHOCTD 2
130 CrnenoBaHMe ¥ CBOMCTBA MPEIMETOB 1

I'naBa 4. I'eomerpus 35

131-132 | PucyHku u onpeJenaeHus: TeOMETPUUECKUX MOHATUN 2

133-134 | CpolicTBa reoMeTpUUeCKUX puryp 2

135-140 | 3amauym Ha MOCTPOCHHE. 3aMedaTeIbHBIC TOUYKH B

TPEYTOJIbHUKE

141-142 | I'eomeTpuyecKue Tela U UX U300pakeHUs 2

143-144 | MHOTOTpaHHUKH 2

145-146 | Tena BpameHus 2

147-149 | 3mepenus BenuuuH. J[TuHa, TUTOIAAb, 00BEM 3

150-152 | Mepa yrna. U3mepenue yrios. Tpancrmoptup 3
153 3ajauu JJ1s CaMOIIPOBEPKHU 1
154 Ilpakmuueckasn paooma Ne 2 1

155-156 | Kpacora u cummeTtpus 1

157-159 | IIpeoOpa3zoBaHue MIOCKOCTU 3

160-161 | IlpaBuibHBIE MHOTOYTOJIBHUKH 2
162 [IpaBuiIbHBIE MHOTOTPAHHUKH 1




IToBTOpEHME 8
163-166 | IloBTOpeHue 1
167-168 | Umozosasa konmponvnas paboma/BIIP 2
169-170 | Kak mbI paccyxknaem. JlokazaTenbcTBa B anredpe u 2

T€OMETPUHU




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

5 KJIACC
Kox .
IIpoBepsieMble NpeIMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara
1 Ywucira ¥ BEIYUCICHUS
[lonuMate W TPaBWIBHO YHNOTPEOSATH TEPMHUHBI, CBA3aHHBIC C
1.1 HATypaJIbHBIMM  YHCIIaMH, OOBIKHOBEHHBIMU M JECATUYHBIMU
JIPOOSIMU
12 CpaBHUBaTh U YHNOPSAOYMBATH HATypajbHbIC YKCIA, CPAaBHUBATH B
' MPOCTEHIINX CITydasix OOBIKHOBEHHBIC IPOOH, IECATUIHBIE IPOOH
COOTHOCUTh TOYKY Ha KOOPJIWHATHOW (YHUCIOBOM) TIPSIMOM C
1.3 COOTBETCTBYIOIIUM € 4YMCIOM M HM300paskaTh HATypajbHBIC YHCIA
TOYKaMU Ha KOOPJAMHATHON (YHCIIOBOM) MIPSIMOI
14 BrinonHATh apudmMeTndecKkre ASHCTBUS ¢ HATypaIbHBIMHU YHCIIAMU,
' ¢ OOBIKHOBEHHBIMU JIPOOSMHU B IPOCTEHININX CITydasx
15 BeImomHATE TPOBEPKY, IPUKUAKY pe3yabTaTa BEIYHCICHUN
1.6 OKpyriaTh HaTypaJlbHbIE YUCIA
2 Pemienne TeKCTOBBIX 3a1a4
Pemates TekcTOBBIE 3amauu  apuUPMETHUECKHM CIIOCOOOM U ¢
2.1 MOMOIIHI0 OPTaHM30BAHHOTO KOHEYHOT'O Mepedopa BceX BO3MOKHBIX
BapUAHTOB
Pemates 3amaum, coaepikamue 3aBHUCHMOCTH, CBS3BIBAIOIINE
2.2 BEIIMYUHBI: CKOPOCTh, BpEMs, pPAaCCTOSHHE, LI€Ha, KOJIMYECTBO,
CTOUMOCTD
23 Hcnonb30BaTh KpaTKUE 3aITUCH, CXEMBI, TaOIUIIbI, 0003HAYEHUS MTPH
' pelIeHn  3a1a4
[Tonb30BaThCs OCHOBHBIMU €IUHUIIAMH W3MEPEHHsI: IICHBI, MACCHI,
2.4 paccTosiHUSI, BPEMEHH, CKOPOCTH, BBIpaXaTh OJHH CIMHHIIBI
BEIIMYUHBI Uepe3 Jpyrue




2.5

3.1

W3Bnekats, aHAJIM3UPOBATh, OLIEHUBATh UH(pOpMaLHIO,
IpeACTaBICHHYI0O B Talnuie, Ha CcToj04aTOM  Jauarpamme,
MHTEPIPETUPOBATH NPEACTaBICHHbIE JaHHbIE, UCIIO0JIb30BaTh JaHHbIE

IIPU PELICHUH 3a/1a4
Harmsannas reomerpust

ITons30oBaThCs rCOMCTPUYCCKUMHU T[OHATHAMU: TOYKA, IIpsAMasd,

OTPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT

3.2

3.3

3.4

3.5

3.6

[TpuBoauTh NpUMeEpbl OOBEKTOB OKPYXKAIOLIETO MHUpa, HUMEIOLIHX

(dbopMy U3yUEHHBIX T€OMETPHUECKUX (HUTYD

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSA3AaHHYIO C YIVIAMHU: BEpIIMHA
CTOpPOHA; C MHOIOYIOJIbHMKaMHU: yroJjl, BepIIMHA, CTOpPOHA,
JINaroHaJib; C OKPYKHOCTBIO: painycC, AMAMETP, LEHTP

N300paxaTh u3ydeHHbIE TeOMeTpruUecKue (PUrypsl Ha HEIMHOBAaHHON
U KJIETYATOW OyMare ¢ MOMOIIBIO ITUPKYJIS ¥ TUHEHKN

HaxonuTe mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C
MIOMOLIBIO JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW IJIMHBI; CTPOUTH
OKPYKHOCTb 3aJJaHHOI0 pajnyca

Hcnonp30BaTh CBOMCTBA CTOPOH U YIII0B IPSMOYTOJBHUKA, KBaJpaTa

AJI UX TOCTPOCHUS, BBIYUCIICHUS TUIOIIAAN U IICPUMETPaA

3.7

Beluncnare nepumeTp M IUIOLAAbL KBaApara, IPsMOYTOJIbHHKA,
¢buryp, cocraBie€HHBIX U3 MPSIMOYIOJbHUKOB, B TOM uucie (uryp,

n300pakE€HHBIX Ha KJIeT4aTol Oymare

3.8

3.9

ITonp30BaTbCsi OCHOBHBIMM METPUYECKMMM E€IMHULIAMU H3MEPECHUS
JUTMHBI, TUTONIAH; BBIPAXKaTh OJIHU €IMHUIIbI BETUYHUHBI UEPE3 APYTUE
Pacnio3naBath napannenenurnes, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO:
BepiinMHa, pedpo, TpaHb, U3MEPEHUs; HAXOIUTh H3MEPEHUS

napanjenenunena, kyoa

3.10

3.11

Boruucnare 00bEM Ky63., napajjiejacnuieaa 1o  3aJdHHbIM

HU3MCEPCHUAM, IT0JIB30BATHCA CAMHUIIAMH U3MCPCHUA 00BEMa

PemraTes HecnoXHBIC 3aaa4u Ha UBMEPECHUEC TCOMETPHUICCKUX BEJIMUUH

B IPAaKTUYCCKUX CUTyallUAX

6 KIIACC




Koxa

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUSN OCHOBHOM

NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJbTara
1 Yucna u BBIYUCIEHUS
3HaTh M MOHUMAaThb TEPMHHBI, CBSI3aHHBIE C PA3JIUYHBIMU BHUJIaMU
11 YHCEJ U CIOCO0aMU UX 3alUCH, IEPEXOUTD (€CIIH 3TO BO3MOXKHO) OT
OJIHOU (DOPMBI 3aITUCH YHCIIA K IPYTOH
12 CpaBHMBaTh W YHOPSAOYMBATH IIeNbIe YHCIA, OOBIKHOBEHHBIE H
' JECSTUYHbIE TPOOH, CpaBHUBATH YKCIIA OJJHOTO U Pa3HBIX 3HAKOB
BremonHsaTe, codyeras  yCTHbIE M NHCbMEHHBIE  NPUEMBL,
13 apuMeTHyecKrue ACUCTBUS C HATYPATbHBIMH U IEJIBIMH YUCIIAMU,
' OOBIKHOBEHHBIMU M JI€CATUYHBIMU JIPOOSMH, MOJOKHUTEIbHBIMU U
OTPULIATEJILHBIMU YUCIIAMU
BbruncnsaTe 3HaY€HMs YUCIOBBIX BBIPAKEHUH, BBIMOIHATH IPUKHUJIKY
14 U OLEHKY pe3yJbTaTa BBIYHUCICHHM, BBINOIHATH IpPEeoOpa3oBaHUs
' YHCIOBBIX BBIPAXEHHII Ha OCHOBE CBOMCTB apuMeTHYECKUX
NEeUCTBUHI
L5 OxkpyrfisiTh L€Jble YWCIa W JAECATUYHbIE JpoOH, HaXOIUTh
' NpUOIMKEHUS M CeT
CoOOTHOCUTH TOUKY Ha KOOPJAWHATHON MPSAMOM C COOTBETCTBYIOLIUM
1.6 eil yncioM 1 n300paxarh Yrcia TOYKaMU Ha KOOPAMHATHOM MPSAMOI,
HaXOJUTh MOAYJb YUCIIA
17 COoOTHOCUTH TOYKY B MPSMOYIOJBHOM CHCTEME KOOpJIWHAT C
' KOOpAMHATAMH 3TON TOUKH
18 OkpyrisaTh 1efible  4Yuciaa M JAeCATUYHBbIE JIpoOM, HaXOAUTh
' NpUOJIMKEHUS YnCelT
2 Yucnosble 1 OyKBEHHBIE BHIPAKEHUS
[Tonumath 1 ynorpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3alMChIO CTENICHU
2.1 qucaa, HAXOAUTh KBaJgpaT W KyO 4YHCIA, BBIUUCIATH 3HAYCHMS
YHCJIOBBIX BBIPAXKEHUH, COJEPKAIINX CTENIEHH
99 ITonp30BaThCs MpU3HAKAMH JEIMMOCTH, PACKJIaAblBaTh HATYpaIbHbIE
' 4KCJIa Ha IPOCThIE MHOXKHUTEIN
2.3 [Tonp30oBaTbess MacITabOM, COCTABIIATH MPOMIOPIIUN U OTHOLICHHS
Hcnonb3oBate OYyKBBI Jjs1 OOO3HAYEHHs 4YHCET TpPU 3aMUCH
2.4 MaTeMaTHYECKUX BBIPAXKEHUH, COCTABIISTh OYKBEHHBIEC BBRIPAKECHUS U
(bopMyIibl, HAXOIUTh 3HAUECHUS OYKBEHHBIX BBIPAXKEHUN
2.5 Haxonutb HEM3BECTHBIN KOMIIOHEHT PABEHCTBA




3.1

3.2

Pemenne TeKCTOBBIX 3a/1a4

Pemate MHOromaroBble TEKCTOBBIE 3a/auyd  apu(PMETHUYECCKUM
crocooom

Pemars 3agaum, CBSI3aHHBIE C OTHOLLIEHUEM, MPOIIOPLIHUOHAIBHOCTHIO
BEJIMYUH, MPOLIEHTaMH, PEIIaTh TP OCHOBHBIC 33Jla4M Ha JAPOOH U

IMPOLCHTHL

3.3

Pemare 3agaum, copepXKallue 3aBUCUMOCTH,  CBA3BIBAIOILKE
BEIIMYUHBI: CKOPOCTb, BpEMs, pAaCCTOSAHUE, LECHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTh, BpeMs, 00bEM paboThl, HCHIOIb3Ys
apu@meTnyecKkue JeHCTBUS, OLEHKY, IPUKUAKY; II0Jb30BaThCS

CAMHUIaMH U3MEPCHUA COOTBETCTBYIOIINX BCIIMYUH

3.4

3.5

CocTaBisTh OyKBEHHBIC BBIPAXKCHHUS 110 YCIIOBHIO 3391
W3Bnekarh nHMOpMAIIHIO, TPEICTABICHHYIO B TaOHIIAX, HA TMHCHHOM,
cTomOuaTod WM  KPYroBOM JuarpamMmax, HWHTEPIPETUPOBATH

MpCACTaBJICHHBIC TaHHbIC, KCII0JIb30BATh JAHHBIC IIPU PCIICHHUU 3aaa4

3.6

[TpencraBisiTh WHPOPMAIUIO C IOMOIILIO TAONHII, JTUHEHHOW W

cTo109aToi quarpaMm

Harnsanas TreoMCETpHs

4.1

4.2

4.3

[TpuBoauTE NpUMEpPbl OOBEKTOB OKPYKAIOLIETO MHpa, UMEIOLINX
(opMy H3YUYEHHBIX F€OMETPUUECKUX ITUIOCKMX U MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX U CHMMETPUYHBIX (QUTYp

N300pakaTh ¢ TMOMOIIBIO IMPKYJS, JTUHEWKH, TPAHCIOPTUpA Ha
HEJIMHOBAHHOW W  KjeT4arod Oymare U3ydeHHbIE IUIOCKHE
reoMerpuueckue GUrypsl 1 KOHQUrypauuu, CHMMETpPUUHbIE (GUTYPBI
[Tonb30BaThcs TEOMETPUUECKUMU MOHATHSIMH: PAaBEHCTBO (QUIYD,
CUMMETpHUS;  HCIOJIb30BaTh  TEPMUHOJIOTHIO,  CBA3aHHYIO  C

CHMMeTpHCﬁI OCb CUMMCTPHHU, HCHTP CUMMCTPHUU

4.4

4.5

HaxonuTth BETWYMHBI yTI10B U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YIUIBI 3aJaHHOM BEJIMYMHBI, I0JIb30BATHCSA IIPU PELICHUU
3a/1a4 IrpaJlyCHOM MEpOM YIJIOB, paCllO3HABATh HA YEPTEKAX OCTPBIH,
MIPSAMOM, pa3BEPHYTHIN U TYIION YIJIbI

Beluucnate JUIMHY — JIOMaHOM, TEPUMETP  MHOTOYTOJIBHUKA,
IIOJIB30BATHCSA C€IWHULAMH HW3MEPEHUS [UIMHBI, BBIpaXaTb OJHU

€AVHULBI U3MEPEHUS JUIMHBI Yepe3 Ipyrue

4.6

Haxomutb, ucnonbp3ysi 4epTEXHbIE HWHCTPYMEHTHI, PACCTOSHUS:
MEXIYy JIBYMS TOYKAMH, OT TOYKH JO MPSMOW, IJIMHY ITyTH Ha

KBaJPaTHOMU CETKE




Breraucnars IJ101maab (1)I/II‘yp, COCTAaBJICHHBIX H3 MPAMOYTOJIbHUKOB,

UCTIOJIb30BaTh pa30oueHue Ha MPSIMOYTOJIBHUKH, HA paBHbBIE (DUTYPBI,

4.7 JOCTpauBaHUE [0 MPsAMOYroJbHHMKA, I10JIb30BaTbC OCHOBHBIMHU
CIMHUIIAMUA UW3MEPEHUs IUIOLAAM, BbIpaXKaTb OJHU EAMHUIBI
M3MEpEHUS TUIOIIAN Yepe3 Apyrue
Pacnio3HaBaTh Ha MoOzENSIX M HM300paXKEHUAX NHUPAMUIY, KOHYC,

4.8 IWIMHAP, HCIOJIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBAHME, pa3BEPTKA

49 N306paxarsb Ha KJIETYaTOU Oymare IIPSIMOYTOJIBHBIN

' napasesenurnes|

410 Bbraucnate 00bEM  IPSAMOYTOJNIBHOTO —Tapajuiesienunena, Kyoa,

' H0JIb30BAaThCsl OCHOBHBIMM €AMHUIIAMH U3MEPEHUs 00bEMa

411 Pemartr HecnoXHBIC 3aa4u Ha HaXO0KXACHUC TICOMCTPHYCCKUX

BCJIMYHMH B IIPAKTUYCCKUX CUTYyaAllUAX




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 HarypanbHble uncia u Hylb
11 HatypansHoe uucno. Psx Harypanbnbix uucen. Ywucno 0. M3oOpaxkenue
' HaTypaJbHbIX YHCEJ TOYKAMHU Ha KOOPJIMHATHOM (UMCIIOBOM) MpsiMOn
12 [To3unmonHas cucrema cuMciaeHus. Pumckas Hymepauus. JlecsaTuunas
' CUCTEMA CUHUCIICHUS
13 CpaBHeHUE HaTypaJbHBIX YHUCEJ, CPABHEHUE HATYPAJIbHBIX YHUCEN C HYIEM.
' OxpyrieHne HaTypalbHbIX YUCEI
CnoxeHue, BBIUMTAHME, YMHOXKEHHME U JEJICHUE HaTypaIbHbIX YHCEIL.
14 CBOICTBO HYJISI IPU CIIOKEHUM, CBOMCTBA HYJIS M €MHULIBI IIPH YMHOKEHUU.
' [lepemecTuTenbHOE M COYETATENbHOE CBOICTBA (3aKOHBI) CIOXKEHUS U
YMHOEHUS, PacpeIeUTEIbHOE CBOMCTBO (3aKOH) YMHOXEHUS
e Hcnonb3oBanue OykB A 0003HAUEHUS HEM3BECTHOTO KOMIIOHEHTa H
' 3aMMcH CBOMCTB apu(MeTHYECKUX JeHCTBUI
Jlenutenu M KpaTHbIE YHCla, pa3jlokeHHe Ha MHoxutTenu. [Ipocteie u
1.6 cocraBHble uucina. [IpusHaku genmmoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 Crenenb C HaTypalbHBIM IOKa3aTelieM. 3aluCh YHCIa B BUJE CYMMBI
' pa3psAHBIX CIaraeMblxX
YucioBoe BbIpakeHHE. BpIUMCIIEHHE 3HAY€HUN YUCIIOBBIX BBIPAXKCHMI,
18 NOPSOK BBIMOJIHEHMS JelcTBUN. Mcnonp30BaHME NPU  BBIYUCIECHUSAX
' MEPEMECTUTEIBHOIO U COYETATEJbHOIO CBOMCTB (3aKOHOB) CIIOXKEHHS U
YMHOX€EHUS, paCIPEAEIUTEILHOTO CBOMCTBA YMHOKEHHUS
2 Hpobu
[IpencraBnenrie o ApobW Kak CIOCOOE 3aMMCH YacTH  BEIUYUHBL
OOwikHOBEHHBIE ApoOu. [IpaBunbHBIC 1 HEMpaBWIIbHBIC IpoOu. CMmentanHas
2.1 IpoOb, MpeACTaBICHUE CMEIIaHHOW APOOU B BHJE HENMPABUIBHON Ipodu u
BBIICJICHHE I1IEJIOW YacTH 4YMCia W3 HEMpaBWIbHOW npobu. M3o0pakeHue
npoOeit TouKaMy Ha YUCIOBOM MPsSMON




OcHoBHOe cBoicTBO ApoOu. Cokpamienue apooOeit. [lpuBeaenue apodu x

22 HOBOMY 3HameHareno. CpaBHeHHE IpoOeit
23 CrnoxeHue 1 BEIYUTaHUE IpoOeii. YMHOXKEHHE U AeTIeHHne IpoOeii, B3aUMHO-
' oOpartnble 1poOu. HaxoxkaeHne yacTH 1eJIoro U EeNoro o ero 4actTu
Hecsatuunas 3anuchk npoOeit. IlpencraBienune necATUYHON ApoOU B BHUC
2.4 OOBIKHOBEHHOH. M300paskeHne NecATHYHBIX JIpoOeil TOUKaMu Ha YMCIIOBOM
npsimMoid. CpaBHEHHUE JIECATUIHBIX IPOOCH
T ApudmeTrnueckue AEMCTBUS € JAECATUYHBIMU JpoOsiMu. OKpyriieHue
' JECATHUYHBIX Tpo0Oeii
3 Pemenue TeKCTOBBIX 3a/1a4
3.1 Pemrenne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CITOCOOOM
3. Pemenue noruueckux 3anad. Pemenue 3amay nepebopom BceX BO3ZMOKHBIX
' BapuaHTOB. lcrionp30BaHue MpU PEIICHUH 3124 TaOIHI] U CXEM
Pemenune 3amay, comepkamux 3aBUCHUMOCTH, CBSI3BIBAIONINE BEIUYHHBL:
33 CKOPOCTb, BpEMsI, PacCTOSHUE, I[EHY, KOJIUYECTBO, CTOMMOCTh. EIMHMIIBI
' U3MEpEHUS: MacChl, 00bEMa, 1IEHBI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBS3b
MEXy eIMHUIIAMU U3MEPEHUSI KaKI0W BETUYHHbI
3.4 Pemenne ocCHOBHBIX 3a/1a4 Ha IPOOH
3.5 [IpencraBienue JaHHBIX B BHIE TaOIUII, CTOIOYATHIX JUArpaMM
4 Harnsanas reomerpust
Harnspaeie mpepcraBiieHuss o ¢Qurypax Ha IUIOCKOCTH: TO4YKa, TpsiMas,
4.1 OTpE30K, JIy4, yroj, JOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YTOIL.
ITpstmoi, OCTpBIiA, TYIION U Pa3BEPHYTHIN YIIIbI
JliHa oTpe3ka, METPUICSCKUE eTUHUIIGI JUTHHBL. J[JTHHA TOMaHOH, TIepuMeTp
4.2 MHOTOYTOJIbHUKA. V3MepeHne W TOCTpOEHHE YIIIOB C  IMOMOIIBIO
TpaHCIIOPTHPA
13 Harnsaaele mpencraBieHuss o (Urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
' MPSIMOYTOJILHUK, KBAAPaT, TPEYTOJIBHUK; O PAaBEHCTBE (PUTYD
N3o6paxkenue ¢uryp, B ToM uucie Ha kierdatoid Oymare. [loctpoeHue
14 KOH(HUrypanmuii 13 dYacTed mnpsMOi, OKPY)KHOCTH Ha HEIMHOBAHHOW M

kieTdaroir  Oymare. lcmonp3oBaHWE CBOWCTB CTOPOH H  YIJIOB

NpsIMOYTOJIbHUKA, KBaJipaTa




[Tnomanps mnpsAMOYroJbHUKAa M MHOTOYTOJIBHUKOB, COCTABJIEHHBIX W3
4.5 OpSMOYTOJIbHUKOB, B TOM 4HucClie (UTYyp, M300paXEHHBIX Ha KJIETYATOM
Oymare. EqunuIbl n3MepeHus miomanu
Harmnsiuele IpeCTaBICHUs 0 IPOCTPAHCTBEHHBIX ¢burypax:
NpSMOYTOJIBHBIM Tapajiesienunes, Kyo0, MHOrorpaHHukH. V3o0pakeHue
4.6 IPOCTEHIIMX MHOIOrpaHHMKOB. Pa3BépTku kyba u mnapauienenunena.
Co3znanue Mojieneil MHOTOTPaHHUKOB (U3 OyMaru, MpoBOJIOKH, TUIACTHIINHA
U JIpYTUX MaTepuaoB)
47 OO0BEM mpsAMOYroJpHOro mnapamenenunena, Kyoa. EnuHunpsl usmepeHus
' 00bEMa
6 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 HarypanbHble yncna
Apudmernueckne IeHCTBHS C MHOT'O3HAYHBIMHM HATYPaJbHBIMH YHCIAMHU.
UucnoBble BBIPAKEHUS, TOPSAOK JEUCTBUN, HCHOJIB30BaHUE CKOOOK.
11 Vcnonb30BaHue MpU BBIYUCICHUSAX MEPEMECTUTEIBHOTO U COYETATEIBHOTO
CBOMCTB CIIOXKEHMSI U YMHOXEHHS, paclpeAeuTe]IbHOIO CBOMCTBA
YMHOXKEHUS
1.2 OxpyrieHne HaTypaJlbHbIX YUCEIl
13 JlenuTenu v KpaTHbIE YKCIiIa, HAMOOIBIIUI OO JeTUTEIh U HauMEHbIIIee
' oOuiee kpatHoe. JleTMMOCTh CyMMBI U IPOU3BEIEHUS
14 Jlenenue ¢ ocTraTkoM
2 Hpobu
91 OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpaIleHue IpoOei.
' CpaBHEHHE U YIIOPSIIOYUBAHNE TpoOei
95 Pemenue 3amay Ha HaxOXKAEHHE YaCTU OT LIEJIOrO U LEJNOro MO €ro 4acTH.
' JlpoOHOE 4nCII0 KaK pe3ynbTaT JeIeHUs
23 [IpencraBnenune pecATUUHOM ApoOM B BHAE OOBIKHOBEHHOW ApoOM U
' BO3MOXHOCTb NPE/ICTABIICHUS] OOBIKHOBEHHOM JpOo0OU B BUJIE 1E€CATUUHON
Jlecatuunple IpoOM M MeTpuyeckas cucremMa Mep. Apudmerndeckue
2.4 JeMCTBUSL M YHCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH M JECATUYHBIMU
JIpOOSIMHU




OTHo1ieHHE. HGHCHI/Ie B JAaHHOM OTHOLICHHH. MacmTa6, IIpoInopuus-.

2 [IprumeneHre nponopurii Npy PEeLICHUH 3a/1a4
[TonsiTue npoueHTa. Beryucienue npoueHTa oT BEJIMYUHBI U BEIMYUHBI 110
2.6 e mpoueHTy. BblpaxeHue MpOIEeHTOB JeCITUYHBIMU Ipo0simu. Perienue
3a/1a4 Ha [IPOLIEHTHI. BhIpaXkeHne OTHOLLEHUS BEIUYUH B IPOLIEHTAX
3 [TonoxurenpHble U OTPULIATEIbHBIE YKCIIA
[TonoxurenpHele U oTpuLaTenbHble yncia. Llensie uncna. Moaynps yucina,
3.1 reoMeTpuuecKas MHTeprpeTanus MoAyis uucia. M3o0pakeHue uucen Ha
KOOpJAUHATHOU TIpsiMoil. UncnoBbie mpoMexxyTku. CpaBHEHUE YHCEI
3.9 Apudmerndeckne ICWCTBUS C TOJIOKUTEIBHBIMA W OTPHUIATEIBHBIMA
' YUCIAMU
[IpsimoyrosbHas cucreMa KOOpAMHAT Ha MIIOCKOCTU. KOOpAMHATHI TOUKH Ha
3.3 IUIOCKOCTH, abciucca u opauHara. l[loctpoeHme Touek u Quryp Ha
KOOPAMHATHOM IIOCKOCTH
4 BykBeHHbIE BhIpaXKEHUS
[Ipumenenne OykB I 3alMCH  MAaT€MaTHYECKUX BBIPAKEHUH U
41 npemioxkenuit.  CoiicTBa  apudmernueckux AelcTBU. BykBeHHbIE
' BBIPQXKEHUS U YUCIIOBbIE [T0/ICTAHOBKU. ByKBEeHHbIE paBEHCTBA, HAX0XK/ICHNE
HEU3BECTHOIO KOMIIOHEHTA
42 ®opmynsl, GopMyssl IEpUMETpa U TUIOHIAAN MPSMOYTOIbHHIKA, KBaapara,
' 00bEMa mapanienenumena u Kkyoa
) Pemienne TekCTOBBIX 3a/1a4
5.1 Penrenune TekcTOBBIX 3a/1a4 apu(PMETHUECKUM CITIOCOOOM
5 Pemenune nornyeckux 3agad. Pemenue 3agay nepebopoM BceX BO3MOXKHBIX
' BapHaHTOB
Pemenne 3amau, copepxalivx 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJTUYHMHBIL:
CKOpPOCTb, BpEMsI, pAacCTOSHHE, L€HA, KOJMYECTBO, CTOMMOCTD,
5.3 MIPOU3BOIUTENIBHOCTD, BpeMsl, 00bEM paboThl. EqUHUIBI H13MEpEHUs: MacChl,
CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBsI3b MEXIy €IMHULIAMU
MU3MEPEHUS KaXI0W BEJIMYUHBI
£ 4 Pemenne 3agad, CBSI3aHHBIX C OTHOUIEHUEM, HPONOPIHUOHAIBHOCTBIO
' BEJIMYMH, IPOLICHTAMH; PEILICHHE OCHOBHBIX 33Ja4 Ha JPOOU U MPOLIEHTHI
55 OneHka W NpUKUAKA, OKpyriaeHue pesyibrara. CocraBieHHe OYKBEHHBIX

BBIPAXXEHHI 110 YCIOBUIO 33/1a4H.




[IpencraBnenre MaHHBIX C MOMOIIBIO Tabmuil u AuarpamMm. CronOuyaTeie

>0 auarpammbl. YTeHHE KpyroBbIX JUarpamm
6 Harnsanas reomerpus
6.1 Touka, mpsiMas, OTpE30K, JIyd, yroj, JOMaHas, MHOIOYI'OJbHUK,
' YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYXHOCTb, KPYT'
6.2 B3auMHoe pacnonoxeHue AByX NpPSAMBIX Ha IUIOCKOCTH, MapajuleibHble
' psiMblE, IEPIEHANKYIISIPHBIE IIPSIMbIE
6.3 H3mepenue pacCTOSIHUM: MEXIY ABYMs TOYKAMH, OT TOYKH [0 IPSAMOM,
' JUIMHA MapIIpyTa Ha KBaJpaTHOH ceTke
6.4 W3mepenue 1 ocTpoeHUe yIioB C IOMOIIBIO TPAHCIIOPTHPA
6.5 Buasl TpeyroiabHUKOB: OCTPOYTOJIBHBIN, MPSAMOYTOJIbHBIM, TYIIOYTOJIbHBIMH,
' paBHOOEIPEHHBIN, pABHOCTOPOHHUIM
65 YetplpéxyroabHUK. [IpAMOYroabHHUK, KBaJpaT: HCHOJIb30BAHHUE CBOWCTB
' CTOPOH, YIJIOB, IMarOHAJICH
N306paxkenue reomeTpuyeckux ¢GUIyp Ha HEJIMHOBAHHOW Oymare c¢
6.7 UCTOJIb30BAaHUEM  IIUPKYJsA, JIMHEWKH, YroJbHHMKA, TPaHCIOPTHUpA.
[TocTpoenust Ha kieT4aroil Oymare
6.8 [lepumeTp MHOTOYTOJTBHHUKA
[Tonsatne  mmomanu  GUIyphl, E€AMHUIBI  U3MEPEHUs  IUIOIIAJH.
6.9 [Ipubnuxénnoe u3MepeHre mwiomaau Guryp, B TOM 4ucie Ha KBaJpaTHOU
CETKe
6.10 [TpubnmxEHHOE N3MEpEHUE JUTMHBI OKPY)KHOCTH, TUIOLIAN Kpyra
611 Cummerpus: LeHTpalbHas, oceBas M 3epkanpHasd. IloctpoeHue
' CUMMETPUYHBIX PUTYP
Harnsgnsie Ipe/ICTaBICHUS 0 MPOCTPAHCTBEHHBIX ¢burypax:
napaujienenunen, Ky, mpusma, nupaMmuia, KOHyc, HWIMHAP, ap U cdepa.
6.12 N3o00paxenne  mpocTpaHCTBEeHHBIX  Quryp. Ilpumepsl  pa3Béprok
' MHOTOTPaHHMKOB,  IWIMHApa W KoHyca. Co3maHue — mojenen
MPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, IpoBOJIOKH, IJIACTHIIMHA U JPYTUX
MaTepUaioB)
6.13 [onarue o0bEMa, eauHUIBI U3MepeHUus 00bEMa. OOBEM MPSAMOYTOIBEHOTO

napajuiesenumnesaa, Kyoa




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






