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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo maremaruke st oOyqaronuxcst 5—9 kiaccoB paspadorana Ha ocHoBe PI'OC
000, DenepanpHOIi paboueli mporpaMMbl OCHOBHOTO 00111ero o0pazoBanus «MATEMATHUKA»

(6a30BBIi ypoBeHB) (1 5—9 KiaccoB oOpa3oBaTeIbHBIX Opranu3aiuii). B mporpamme mo
MaTeMaTHKe YYTEHbl UAEH U NosiokeHus KoHuenuuu pa3BUTHS MaTeMaTH4YECKOro 0Opa3oBaHUs B
Poccuiickoit @enepanuu.

IIpeamMeToM MaTeMaTHKM SBISIOTCS (yHAAMEHTAIbHBIE CTPYKTYPHl HAIIEro MUpa —
MIPOCTPAHCTBEHHBIE (OPMBI M KOJUYECTBEHHbIC OTHOIICHHUS (OT MPOCTEHMINNX, YCBAaMBAaeMbIX B
HETMOCPEJCTBEHHOM OIIBITE, IO JOCTaTOYHO CIIOKHBIX, HEOOXOMUMBIX JUISl Pa3BUTHA HAYYHBIX H
IIPUKJIAIHBIX Hjel). MaTemMatnyeckue 3HaHUsI 00eCIIeYUBAOT TIOHUMAHKUE IPUHIUIIOB YCTPONWCTBA
U WCHOJb30BAHUS COBPEMEHHONW TEXHUKH, BOCIPUATUE M HHTEPIPETALMIO COLHUAIIBHOM,
HSKOHOMHYECKOM, TOJIUTUYECKOM WH(POpPMALKU, Ial0T BO3MOXHOCTH BBIMOJHATH PacuéTsl H
COCTaBJIAITh AITOPUTMBI, HAXOAUTh U MPUMEHATH (POPMYIbI, BIaJETh MPAKTHUECKUMU MPHUEMAMU
T€OMETPUUYECKUX HM3MEPEHUNW U TMOCTPOEHHH, 4YUTaTh WHGOpPMAIMIO0, TPEICTABICHHYIO B BHJE
Tabyull, AUarpaMM U rpadUKoB, )KUTh B YCIOBUAX HEONPEAETEHHOCTH U TTIOHUMATh BEPOSTHOCTHBIH
XapakTep CIydyalHbIX COOBITUH.

N3ydyenne marematuku (HopMUPYET Y OOYYArOMIMXCS MATeMaTUYECKUIl CTHJIb MBIIUICHHUS,
MPOSBIISAIONIMICS B OMNpEIeNEHHBIX YMCTBEHHBIX HaBblkax. (OOydarommecs OCBaMBAaIOT TaKHe
NpUEMBI U METOJBI MBIIIJICHUS, KAK UHAYKIUS U JeAyKLUs, 0000IIeHNe U KOHKPETHU3allUsl, aHATIU3
W CUHTe3, KiaccuuKamuss M CHCTeMaru3anus, adcTparupoBaHue U aHaMOrusi. OOBEKTHI
MaTEeMaTHYECKUX YMO3aKJIOYEHHUH, MpaBuia HUX KOHCTPYMPOBAHHS pPAaCKPbIBAIOT MEXaHU3M
JIOTHYECKUX IMOCTPOEHHI, CIOCOOCTBYIOT BBIpaOOTKEe yMeHHUs (HOpMyIHpoBaTh, 0OOCHOBBIBATH H
JIOKa3bIBaTh CY)KJIEHUS, TEM CaMbIM pa3BMBAIOT JIOTMYECKOE MblllIeHHe. M3yueHne mareMaTHKu
oOecnieunBaeT (OPMUPOBAHUE ANTOPUTMUYECKOW KOMIOHEHTHI MBIIIJICHUS] U BOCIIUTAHUE YMEHUMN
JIeICTBOBATH 110 33JJaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh N3BECTHBIE U KOHCTPYHPOBATH HOBBIE.
B mpomecce pemieHus 3amad — OCHOBOM y4yeOHOW JEATENbHOCTH Ha YpOKaX MaTeMaTUKU —
Pa3BUBAIOTCS TBOPUYECKAS U MPUKIIA/IHASL CTOPOHBI MBIILJICHUS.

OOyuenne wmaremMaTuke JaéT BO3MOXHOCTb pa3BUBaTh Yy OOYyYamomUXCi TOYHYIO,
palnMoHaNbHYI0 U HH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJjiee MOAXOJAIINE S3BIKOBBIE,
CUMBOJIMYECKHE, TIpaduyeckue CcpejicTBa s BBIPAKEHUS CYXKACHHH U HarJsAHOTO MX
IIPEICTaBICHHUS.

[Ipy m3yyeHHMM MaTeMaTHKU OCYIIECTBIseTCs oO0Illee 3HAKOMCTBO C METOJaMHU ITO3HAHUS
NEeHCTBUTENBHOCTH, NPEJACTABICHUAMU O TpEeAMETe U MeTOoJaX MaTeMaTHKH, MX OTIMYHUU OT
METOJIOB JIPYTUX €CTECTBEHHBIX U TYMaHUTApHBIX HayK, OO0 OCOOEHHOCTSIX NPUMEHEHUs
MaTEeMaTHKU JJIsl peLICHHs] HAYYHbIX U MPUKIIATHBIX 3a7au.

Iesan u 3a1a4u M3y4yeHUs Y4eOHOr0 NMpeIMeTa «<MaTeMaTUKA) :

[IpuoputeTHbIME LIETAMU O0yUEHUsI MaTeMaTUKe B 5—9 Kilaccax sSBISIOTCA:

(dhopMHpOBaHNE EHTPATbHBIX MATEMAaTUYECKUX MOHIATHH (UMCII0, BEJIMUKHA, T€OMETpUYecKas
¢burypa, mnepeMeHHas, BEpOSITHOCTh, (yHKIUsA), oOecrneynBarOUX M[PEEeMCTBEHHOCTh U
MEePCIIEKTUBHOCTh MAaTEMaTHYECKOr0 00pa30BaHUs O0y4arouuxcs; MOJABEAeHHE O00yJaroumxcs Ha
JOCTYIIHOM JJI1 HUX YPOBHE K OCO3HAaHUIO B3aMMOCBA3M MATEMaTUKHU U OKPYKAIOIIEro MUpA,
MMOHMMAaHUE MaTEMaTHUKU KaK 4acTH OO0Iel KyJIbTyphl YEIOBEUYECTBA; Pa3BUTHE HHTEIUICKTYATbHBIX
U TBOPYECKHUX CHOCOOHOCTEH O0ydYaromuxcs, MO3HABATENIbHON aKTHBHOCTH, HCCIIEAOBATEIBCKUX
YMEHUH, KPUTUYHOCTUM MBIIUICHHUS, WHTepeca K M3YyYCHHMI0O MaTeMaTuku; (popMupoBaHue
(GYHKIMOHATBPHOM ~MaTeMaTHYeCKOW TpaMOTHOCTH:  yMEHUs pacro3HaBaTb IIPOSIBJICHUS
MaTeMaTHYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B pealIbHBIX KU3HEHHBIX CHUTYalUsAX U



IPU W3YYEHUH JPYTUX YUEOHBIX IMPEIMETOB, MPOSBICHHS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
(dbopMyIMpOBaTh MX Ha S3bIKE MAaTEeMaTHUKU M CO3JaBaTh MaTeMaTHYECKHUE MOJENH, MPUMEHSThH
OCBOEHHBIM MaTeMaTU4YeCKUM ammapar i pelIeHus [PaKTUKO-OPUEHTHUPOBAHHBIX 3azad,
UHTEPIPETUPOBATH U OLICHUBATh I1OJIY4EHHBIE PE3YJIbTATHI.

OcHOBHbIE JTMHUM COJIEpP)KaHUS MporpaMMbl MO MareMmatuke B 5-9 kmaccax: «Yucna u
BBIUHCIICHUSY, «Anredpa» («Anredpanueckue BBIPAXKECHUS», «YPAaBHEHHUS UM HEPABEHCTBAY),
«Dynkmuny, «l'eomerpus» («['eomerpuueckue Qurypsl M HX CBOHCTBa», «l3MmepeHue
TreOMETPUUYECKUX BEIUYUH»), «BeposTHOoCTh U craTtucTuKa». JlaHHBIE JIMHUU Pa3BUBAIOTCSA
napajuiesibHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OHAKO HE HE3aBHUCHMO OJIHA OT
Jpyroi, a B TECHOM KOHTaKT€ U B3aUMO/ICHCTBUU.

Copep:xkaHue TMporpaMMbl IO MaTeMaTHKE, pachpelen€éHHOe TOo rogaM o0ydyeHwus,
CTPYKTYpPUPOBAaHO TakUM 0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIPOCAM
oOyyaromuecs: oOpaliaiich HEOJHOKPATHO, YTOOBI OBJIAJICHUE MATEMaTHYECKUMH TOHATHIMU U
HABBIKAMU OCYIIECTBISUIOCH TIOCIEAOBATENIFHO W TIOCTYIATEIbHO, C COOJIOJICHHEM MPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHMUS BKIIOYAIMCh B OOIIYI0O CHCTEMY MAaT€MaTHYECKUX
MPEACTABICHUN OOYyYarOIINXCsl, paciiupsiss U yrayosss e€, oOpasys NpPOYHbIE MHOMXKECTBEHHBIE
CBSI3H.

B coorBerctBun ¢ ®I'OC OO0 maremartuka siBIsSeTCs 0053aTeIbHBIM YUYEOHBIM MPEIMETOM
Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. B 5-9 kiaccax maremaTtuka TpagullMOHHO W3Yy4aeTCs
B paMKax CIEIyIIIUX Y4eOHBbIX KypcoB: B 5—6 kiaccax — Kypca «MaremaTuka», B 7-9 kiaccax —
KypcoB «AunreOpa» (BKIIOYasi 3JIEMEHTHI CTATHCTUKUA M TEOPUHU BEPOSTHOCTEH) U «I eoMeTpusi».
[IporpaMMoii 1Mo MareMaTHKe BBOAMUTCA CAMOCTOSTENbHBIM yueOHBIH Kypc «BeposTHOCTH u
CTaTHCTUKAY.

[TpuopuTeTHBIMU LIENIAIMU 00YYEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBJISIOTCA:

IpoAOIDKEeHHE (POPMUPOBAHUS OCHOBHBIX MAaTeMaTHUECKUX TOHATHHA (YMCII0, BEJIMYMHA,
reomeTpuueckas  ¢urypa), 00eclneyMBalOIUX  IMPEEeMCTBEHHOCTb M  MEPCHEKTHBHOCTb
MaTeMaTHYeCcKOro o0pa3oBaHUs OOYy4aroIMXCs; Pa3sBUTHE HWHTEIUIEKTYyaJbHBIX W TBOPUYECKUX
criocoOHOCTe o0yd4aroluxcs, I03HAaBaTEIbHOM aKTUBHOCTH, HCCIIEAOBATEIbCKUX YMEHU,
MHTEpeca K U3yYEHUI0 MaTeMaTUKH; M0JIBeIeHNEe 00yJaroInXCsl Ha IOCTYITHOM Il HUX YPOBHE K
OCO3HaHUIO

B3alMOCBS3M MaTEeMaTHUKUM W OKpYyXKaroulero Mupa; (opMupoBaHue (YHKIHMOHATbHON
MaTeMaTHYeCKONM TI'pPaMOTHOCTH: YMEHHMsI paclo3HaBaTh MaTEeMaTHUECKHE OOBEKThl B pealbHBIX
KU3HEHHBIX  CUTyalMAX, HPHUMEHATb OCBOEHHBbIE YMEHHMS Ul  pELIEHUS  IPaKTHKO-
OpUEHTHPOBAHHBIX 3a/lady, MHTEPIPETUPOBATh IOJYyYEHHBbIE pEe3yNbTaThl W OLEHUBAaTh WX Ha
COOTBETCTBHUE NMPAKTUYECKON CUTYALIUH.

OcHOBHbBIE JIMHUU COJEpX aHHUS Kypca MaTeMaTHKU B 5—6 kiaccax — apudMeTHdeckas u
reoMeTpHUEecKasi, KOTOpbIE Pa3BUBAIOTCS MapajlieNIbHO, KaXJasih B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJJHAKO, HE HE3aBHCHMO OJHA OT APYIrOd, a B TECHOM KOHTAaKTE€ U B3aUMOJCHCTBUH.
Taxxke B Kypce MaTeMaTUKU MPOMCXOJUT 3HAKOMCTBO C 3JIEMEHTaMM anreOpbl M OMHCATEIbHOM
CTaTUCTUKH.

N3yuenne apupMeTHUEeCKOro MaTepraia HauMHAeTCsl CO CUCTEMATU3aluU U Pa3BUTHS 3HAHUH
0 HaTypaJbHBIX YHUCIaX, MOJYYEHHBIX Ha YpPOBHE HadaJbHOro obmero odpaszoBanus. [Ipu stom
COBEPILIEHCTBOBAHHE BBHIYMCIUTEIBHON TEXHUKU U (OPMUPOBAHHE HOBBIX TEOPETHUYECKHX 3HAHHUM
COYETaeTCs C Pa3BUTHEM BBIUMCIUTEIBLHOM KYJIbTYphl, B YaCTHOCTU C OOy4YE€HHEM MIpPOCTEHIINM
npuéMaM NOPHUKUAKH U OLEHKH pPe3yJbTaTOB BbIUMCICHHM. 3ydeHue HaTypajgbHBIX YHCEIN
MpoJoJiKaeTcs B 6 Ki1acce 3HaKOMCTBOM C HaYallbHBIMU MOHSATUSIMU TEOPUH I€TUMOCTH.

Hauano n3ydennsi 0OBIKHOBEHHBIX U JIECATHYHBIX JAPOOEH OTHECEHO K 5 Kilaccy. DTO MepBHIH

3Tanm B OCBOCHHH JpoOEH, KOorja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH, TOHSTHSIMH
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tembl. Ilpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOel B TOJHOM 00BEME IpenniecTByeT
M3YUYEHHIO IECATHYHBIX IPOOEH, UTO 1eIeco00pa3Ho ¢ TOUKHU 3PEHUS JIOTUKU U3JI0KEHUS YHCITOBOU
JIMHWUH, KOT/Ia TIPAaBMJIa JICHCTBHUM C ECATUYHBIMHU IPOOSIMU MOXHO OOOCHOBATh YK€ M3BECTHBIMH
QITOPUTMAMH BBITIOJIHEHUS I€HCTBUN € OOBIKHOBEHHBIMU JAPOOSMH. 3HAKOMCTBO C JIE€CATHYHBIMU
Ipo0sSMU PACHIMPUT BO3MOXKHOCTU JUIS TMOHMMAaHUS OOYYArOIIMMUCS MPHUKIATHOTO MPUMEHEHHS
HOBOHM 3allUCH IPU M3YYEHUH APYrHX IMPEIMETOB U NPU IPAKTUYECKOM Hcroib3oBaHuu. K 6
KJIacCy OTHECEH BTOPOM 3Tall B U3y4EHUU JIPOOEH, I/ie MPOUCXOAUT COBEPIICHCTBOBAHNE HABBIKOB
CpaBHEHMsI U THpeoOpa3oBaHUs JpoOel, OCBOEHHE HOBBIX BBIYHUCIUTENBHBIX aJIrOPUTMOB,
OTTauUMBaHUE TEXHUKM BBIUMCICHUI, B TOM 4YHUCIIE 3HAUYEHUN BBIPAKEHWH, COIEpKALIUX U
OOBIKHOBEHHbIC, U JIECSATUYHBIE IPOOU, YCTAHOBIIEHHE CBs3€H MEXAYy HUMH, PacCMOTpPEHHE
npuEMOB pellleHus 3a7ad Ha JApoOu. B Hauasne 6 kiacca MpOMCXOJUT 3HAKOMCTBO C HOHSATHEM
IIPOLIEHTA.

OCOOECHHOCTBIO M3YYEHUS MOJOKUTEIBHBIX M OTPUIATEIBHBIX YUCEN SBISETCS TO, YTO OHH
TaK)Ke MOTYT pPacCMaTpuBaTbCcs B HECKOJBKO JSTamoB. B 6 kiacce B Hayane M3y4EHHS] TEMBI
«[lomoxxuTenpHBIE M OTpULIATENFHBIC YKCIa» BhIAENsAeTCS moarema «llempie ymcna», B pamkax
KOTOPOH 3HAaKOMCTBO C OTPHIIATEIbHBIMHA YHUCIAMH M JCHCTBUSIMH  C TIOJOXXUTEIbHBIMH H
OTPHIIATEIIEHBIMU YHCJIAMH TIPOUCXOANUT HA OCHOBE COAEPIKATEILHOTO MOAX0/1a. DTO MO3BOJISET HA
JOCTYITHOM YpPOBHE MO3HAKOMHUTH OOYYarOIIUXCsl MPAKTHYECKH CO BCEMH OCHOBHBIMU MOHSATHUSIMH
TEMBbI, B TOM YHCI€ M C TpPaBWIAMH 3HAKOB TMPHU BBINIOJIHEHUN apU(PMETHYECKHX ICHCTBUI.
W3yuenue palioHaJIbHBIX YHCENl HA 3TOM HE 3aKOHYMTCS, a OyJIeT MPOJI0JKEHO B Kypce anreopsl 7
KJiacca.

[Ipu oOyyeHHH pELIEHUIO TEKCTOBBIX 3a/la4 B 5—6 Kilaccax HUCIHOJb3YIOTCS apupMeTHYecKue
npuémsl pemenus. [Ipu oTpaboTke BBIYMCIUTENBHBIX HaBBIKOB B 5—6 Kilaccax paccMaTpUBarOTCs
TEKCTOBbIE 3aJ]auyl CJIEeIYIOIIUX BUOB: 3371a4l Ha JBM)KEHUE, HA YaCTH, HA MOKYIKU, Ha paboTy U
IIPOU3BOIUTENILHOCTh, Ha MPOLEHTHI, HA OTHOLIEHUS U mpornopiuu. OOydarolrecs 3HAKOMATCS C
npuéMamMH pelleHus 3a/1a4 nepebopoM BO3MOXKHBIX BapUaHTOB, yyaTcs paboTaTh ¢ HHpOpMaLuei,
MIPEACTABICHHOM B (popMe TAOJIHI] WM JUATPAMM.

B mporpamme ywyebHoro kypca «MaremaTukay IpenycMOTpeHO (opMupoBaHUE
MIPOTIEIEBTUUECKUX alreOpandecKux IpecTaBieHni. bykBa kKak CHMBOJ HEKOTOPOTO YHCJA B
3aBHCUMOCTH OT MaTeMaTHYEeCKOTO KOHTEKCTa BBOJWTCS TOCTENIEHHO. ByKBEeHHass CHMBOJIMKA
IIMPOKO MCIOIB3YETCs TPEXKIE BCETo IS 3aIMCH OOIIMX YTBEPKICHUN W MPEIIOKEHUH, HopMyIT,
B YaCTHOCTH ISl BEIYUCIICHHS TEOMETPUIECKHUX BEITMYMH, B KAUECTBE «3aMECTHUTEIS YHCIIA.

B mnporpamme yueOHOTO Kypca «MaremaTHKa» TpeICTaBlieHa HArjsiiHAs TeOMETpHs,
HamnpaBjiIeHHAs Ha pa3BUTHE OOpa3HOrO0 MBIIUIEHHs, MPOCTPAHCTBEHHOTO BOOOpa)keHUs,
M300pa3UTEIbHBIX YMEHUI. JTO BaXKHBIM 3Tal B U3yYEHUU T'€OMETPHUU, KOTOPBIH OCYIIECTBISAETCS
Ha HarJSIHO-TIPAKTMYECKOM  YpOBHE, OMUpaeTCs Ha Harjs/IHO-00pa3HOE  MBbIIUICHHE
oOyyaromuxcs. bosblnas poiab OTBOIUTCA MPAKTUYECKOH JEATEIBHOCTH, ONBITY, SKCIIEPHUMEHTY,
MojienupoBanuio. Obydaromyecs 3HAaKOMATCS ¢ TEOMETPUYECKUMHU (pUrypamMu Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, C UX MPOCTEHIINMHU KOHPUTypallusIMH, ydaTcs U300paxaTb UX Ha HEIMHOBAHHOW U
KJIeT4yaTol Oymare, paccMaTpUBAIOT MX MpocTeiliue cBoiicTBa. B mpouecce u3ydeHus HarisiHON
Te€OMETPHUH 3HAHUS, MOJYYCHHBIE O00YJaroIMMUCS HAa YPOBHE HAdalbHOTO 00IIEro odpa3oBaHW,
CHCTEMATH3UPYIOTCS i PACIITUPSIOTCSI.

CornacHo yueOHOMY MaHy B 5—6 Kjaccax H3y4yaeTcs HHTETPUPOBAHHBIA MpeIMeT
«MateMaTuka», KOTOPbI BKJIIOYAaeT apU(PMETUUYECKMH MaTepuall W HarjsJHyI0 TeOMETpHIO, a
TaKXe IMPOINENEBTUYECKHE CBEICHMUS M3 anreOpbl, 3JI€MEHTbl JOTMKH M Hayajla ONUCaTeIbHON
CTaTUCTHUKH.

Anrebpa sSBIsSETCS OAHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMS:



OHa o0ecreynBaeT HW3y4eHHE JPYTUX JAUCHUIUIMH, KaK €CTECTBEHHO-HAyyHOTrOo, TaK H
TYMaHUTAapHOTO LUKJIOB, €€ OCBOCHHE HEOOXOIMMO sl TMPOJODKEHHS OOpa3oBaHUS U B
MOBCEHEBHOM *U3HH. Pa3BuTHe y 00yJaromuxcs HAyuYHBIX MPEICTABICHUH O MPOUCXOKICHUU U
CYITHOCTH aire0pandeckux abCcTpakiui, Cocode OTpaKeHUsI MAaTEMAaTHUECKON HAyKOW SIBIICHUN U
MIPOIIECCOB B MPHUPOJE M OOIIECTBE, POJIM MAaTEMAaTHUYECKOTO MOJAEIHPOBAHNS B HAYYHOM TIO3HAHUH
U B MPaAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KaueCTB MBIILICHMUS,
HEOOXOIUMBIX  JUIS aJalTaldd B COBPEeMEHHOM LH(poBoM oOmecTBe. M3yuenue anreOpsl
o0OecnieunBaeT pa3BUTHE yYMEHHUs HAOIIOAaTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU ACHCTBHS U
BBIBOJIBI, (hopMynupoBaTh yTBepxkaeHUs. OcBoeHHE Kypca anreOpbl OOecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYaroIIUXCS: OHU HCHOJB3YIOT JEAYKTUBHbIE U WHAYKTHBHBIE
paccyxzieHusi, 0000IIeHne U KOHKPETHU3aInio, abcTparupoBanue u aHajoruto. O0ydeHue anredpe
MpearoiaraeT 3HAYUTENbHBIH 00BEM CaMOCTOSATENLHOW AEATENBHOCTH OOYYArOIIUXCS, MO3TOMY
CaMOCTOSITEJIbHOE PEIICHUE 3a/1a4 SBJISETCS peaiu3anueil 1e1TeIbHOCTHOTO IPUHIIMIIA 00y4EHUS.

B ctpykrype nmporpammel yueOHOTO Kypca «Anredpa» Ui OCHOBHOTO 00IIero o0pa3oBaHUs
OCHOBHOE MECTO 3aHMMAIOT COJEpPXKATEIbHO-METOANYECKHE JIMHUU: «YHucna U BBIYUCIECHUSAY,
«AnreOpanuecKrue BbIPAKEHUSA», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxnmasg uz »tux
COJIEpKaTEIbHO-METOAMYECKUX JIMHUN pa3BUBAETCS Ha MPOTSLKEHUU TPEX JIET U3Y4YEeHMs Kypca,
B3aMMOJICHCTBYSl C APYTUMH €r0 JHHHUAMH. B Xoxe m3ydeHus ydeOHOro Kypca OOydarommmcs
MIPUXOAUTCS JOTHYECKH PacCyXAaTh, UCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK. B CBS3M C
3TUM B TMporpaMMy ydeOHOro Kypca «AmnreOpa» BKIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
MIPEJICTAaBJICHHBIE BO BCEX OCHOBHBIX pa3jieliax MaTeMaTH4ecKoro o0pa3oBaHus U CIIOCOOCTBYIOIIHE
OBJIAJICHUIO 00YYaIOIIMMUCS OCHOB YHHBEPCAIHLHOTO MaTeMaTH4YeCKOro s3bika. Coliep:kaTenbHON 1
CTPYKTYpPHOM OCOOCHHOCTBIO Yy4eOHOro Kypca «AureOpa» SBISETCS €ro HHTErpPUPOBaHHBIN
Xapakrep.

Copepxanue nuHUM «Yucna U BBIYUCIEHUS) CIIY)KUT OCHOBOM Ul JAJIBHEHUIIETO U3y4YEHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y 00YYAIOIIMXCS JIOTHYECKOTO MBILUIEHUS, (JOPMUPOBAHUIO
YMEHHS T0JIb30BaThCsl aNTOPUTMaMHM, a TakKKe NPUOOPETEHUIO0 MPAKTUYECKUX HAaBBIKOB,
HEOOXOJMMBIX Ui IOBCEIHEBHOM KHU3HU. Pa3zBuThe MOHATHUS O 4YMCIE HAa YPOBHE OCHOBHOIO
oOmiero 00pa3oBaHUSl  CBSI3aHO C PpalMOHAIbHBIMU U HppalMOHANIBHBIMU  YHUCIIaMH,
(hopMUpOBaHHEM TMPEACTABICHUN O JCHUCTBUTEIHLHOM 4YHUCIE. 3aBEPIICHHE OCBOCHHS UYMCIIOBOU
JIMHUW OTHECEHO K CpeaHeMy 00IIeMy 00pa30BaHUIO.

Copep:xanue IByX ajqreOpandeckux JUHUN — «AnreOpanueckre BbIpaKEHUs» U «Y paBHEHUS
U HEPaBEHCTBa» CIOCOOCTBYET (POPMHPOBAHHIO Yy OOYyYArOIIMXCS MaTeMaTH4YecKOro ammnaparta,
HEOOXOAMMOro JUIs peIleHHs 33Jady MaTeMaTHKH, CMEXKHBIX TIPEeIMETOB U MPAKTHUKO-
OpPMEHTUPOBAaHHBIX 3a7a4y. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHMs Y4eOHBIH MaTepual
TpYNIUPYETCs BOKPYT pPAalMOHAIBHBIX BBIpaKEHHH. AureOpa JEMOHCTPHpPYET 3HaAueHHE
MaTEeMaTUKU KakK SI3bIKa JUIs IOCTPOEHHS MaTEeMAaTUYECKUX MOJEJIEH, ONMCAaHUS IPOLIECCOB M
SABJICHUH peanbHOro Mupa. B 3amaum oOyueHust anreOpe BXOAAT TakKe JalbHEHIIee pa3BUTHE
ITOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOTO, B YaCTHOCTH, Ul OCBOEHUS Kypca MH(OPMATUKH,
U OBJIaJIEHHE HaBBIKAMHM JEIyKTHUBHBIX paccyxjeHuil. IlpeoOpazoBaHue CHMBOJBHBIX (HOpM
CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHUSI, CTOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Copepxanve  (QyHKIMOHANBbHO-TpaQUUECKOM  JIMHUM  HALlEJIEHO  HA  TOJy4YeHHe
00yJaronMMHUCs 3HAHUN O (QYHKIUAX KaK BaXKHEHUIIICH MaTeMaTHUYeCKOW MOJENN JIJIsl OTMMCAHUS U
UCCIIEIOBaHUs Pa3HOOOpA3HBIX MPOIIECCOB U SIBICHUNW B mpupojae U oOmiectBe. M3yueHue
MaTepuaiga CrIocOOCTBYET pa3BUTHIO Yy OOYYalOIIMXCS YMEHHUS HCIOJIb30BaTh pa3jiMyHbIe
BBIpA3UTENIbHBIE CPE/ICTBA S3bIKA MaTeMaTHKH — CJOBECHBbIC, CHMBOJHUYECKHE, Tpaduveckue,



BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MPEICTABICHUNA O POJIM MAaTEMaTHKU B Pa3BUTHUH LIMBUIM3ALUU U
KYJBTYpBI.

Cornacho yueOHOMY IjiaHy B 7-9 kiaccax m3ydaeTcs Y4eOHbIH Kypc «Airedpay, KOTOPBIHA
BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3lieibl  coaepkaHus: «Yucna UM BBIYMCIICHUSY,
«AnreOpanuecKkye BbIpaXeHUs», «YPaBHEHUS U HEPABEHCTBaY, «DyHKIIUN.

I'eomerpus Kak OAMH M3 OCHOBHBIX DPa3[elOB IIKOJBHONM MaTE€MaTHUKH, MUMEIOLIUN CBOEH
LeJbl0 O0eCleynTh H3y4eHHE CBOMCTB W pa3MepoB (QUIyp, UX OTHOLIEHWH M B3aUMHOE
PacIoJIOKEHUE, ONUpAacTCd Ha JIOTUYECKYIO, JIOKa3aTeiabHYI0 JIMHUIO. lleHHOCTh H3ydeHMs
reOMETPHM Ha YPOBHE OCHOBHOI'O O0IIEro oOpa30BaHUs 3aKJIOYAETCS B TOM, UYTO O0ydYaroLuiics
YUHATCA TIPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUSA, CTPOUTH JIOTMYECKHE YMO3AKIIOYCHMS,
JIOKa3bplBaTb HWCTHUHHBIC YTBEPKICHUS W CTPOUTH KOHTPIPHUMEPBI K JIOKHBIM, IIPOBOAMTH
pacCcyKIeHHUs «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBA OT IPU3HAKOB, (hOPMYIMPOBATH OOpaTHHIE
YTBEPKACHMUS.

BTtopoii 1eHHOCTBIO H3Y4YeHMsI TEOMETPUH SIBJISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA Ipu
pelIeHNH KaK MaTeMaTU4YeCKUX, TaK U MPAaKTUYECKUX 3a/1ay, BCTPEUAIOIIUXCS B pealbHON KHU3HU.
OOyuaromuiics JOJKEH HAYYUTbCA ONPEIEIUTh IE€OMETPUUECKY (Urypy, ONHMCaTh CIOBAMHU
JaHHBIA YepTEX WIM PUCYHOK, HAMTU IUIOIIAJb 3€MEJIbHOI0 y4YacTKa, pacCUUTaTb HEOOXOIUMYIO
JUIMHY OITOBOJOKOHHOTO Kabemnsi win TpeOyeMble pa3Mephbl rapaxa sl aBTOMOOWIS. DTOMY
COOTBETCTBYET BTOpas, BBIYMCIIMTENbHAs JUHHUS B M3yuyeHUU reomerpuu. [lpu pemenun 3anau
MIPaKTUYECKOI0 XapakTepa OOy4YaroLIUMHCS YYUTCS CTPOUTh MAaTEMaTHUYECKHE MOJEIN PealIbHbIX
KU3HEHHBIX CHUTYyallii, NPOBOAUTH BBIYMCIEHUS M OLEHUBaThb AaJEKBaTHOCTb IOJYYEHHOIO
pe3yJibTara.

KpaiiHe BakHO NOAYEPKUBATH CBSI3U TEOMETPUU C JPYTUMH YUEOHBIMM IIpEeIMETaMH,
MOTHBHPOBATh UCIIOJIb30BaTh OINPEIEIIEHUS] TEOMETPUUECKUX (PUTYp U MOHATHH, TEMOHCTPHUPOBATH
IIPUMEHEHHE MOJYYEHHBIX YMEHUH B (pr3KKe U TeXHUKe. DT CBA3M Haubosee sipko BUIHBI B TEMax
«Bekropel», «TpUroHOMETpUYECKHE COOTHOLIEHUsA», «Merox koopamHat» u  «Teopema
[Tudaropanr.

VYuebnsiii kypc «l'eomeTpus» BKIIOUAET CIEAYIONIME OCHOBHBIE pa3Jeibl COJEPIKAHUS:
«['eomerpuueckue @urypsl U UX CcBOMCTBay, «l3MepeHne TeoMETpUYECKUX BEIHUUHY,
«JlekapToBbl ~ KOOpAMHATBl Ha  IUIOCKOCTH»,  «BekTopbl»,  «J/IBM)KEHHS  INIOCKOCTHY,
«[IpeoOpazoBanus mogOOHS».

B coBpeMeHHOM LH(POBOM MHUpE BEPOATHOCTh M CTAaTUCTHKA MPUOOPETAOT BCE OONBIIYIO
3HAYUMOCTb, KaK C TOYKH 3PEHMsI MPAKTUYECKUX IMPHIIOKEHUH, TaK U UX POJIU B OOpa3oBaHMH,
HeoOXOIMMOM KaXk/oMy uenoBeky. Bospacrtaer uucino mpodeccuii, mnpu OBIaJ€HUU KOTOPHIMH
TpebyeTcs xopolas 6a30Bas MOJrOTOBKA B 00JaCTH BEPOSITHOCTU M CTaTHUCTUKH, TaKasi OJrOTOBKA
Ba)KHA JJIs1 IPOJIOJKEHUSI 00pa30BaHMs U IS YCIIEIHOM NMpo(ecCHOHaNbHOM Kaphephl.

Kaxaplii 4enoBeK NOCTOSTHHO MPUHMMAET PEIIEHUS HA OCHOBE MMEIOIUXCS Y HETO JaHHBIX.
A 1151 000CHOBAaHHOTO HPUHATHS PELICHHUsS B YCJIOBUSAX HEJOCTaTKa WM U30bITKAa MH(OpMaIuu
HEOO0XO0AMMO B TOM YHCIE XOpPOIIO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE U CTaTUCTHYECKOE
MBIIIEHHE.

VIMeHHO 1O03TOMY OCTpPO BCTaja HEOOXOAUMOCTh c(OpMHUPOBATH Yy OOyHYaIOLIMXCS
(GYHKIMOHATIBHYIO TPaMOTHOCTD, BKIIIOYAOIIYIO B c€0s B KaUeCTBE HEOTHEMIIEMON COCTaBJISIOIIEH
YMEHHE BOCHPUHHMATh M KPUTHUECKH aHAIU3UpPOBaTh HWH(GOPMALMIO, TPEACTABIECHHYIO B
pa3nuuHbIX (popMax, MOHMMATh BEPOSTHOCTHBIM XapakTep MHOTMX pEalbHBIX IPOLECCOB U
3aBUCHUMOCTEM, MPOU3BOIUTD IIPOCTEUIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM NPHUHIMIIAMH cOOpa, aHAIN3a U MIPEICTABICHUS
JAHHBIX W3 Pa3IW4YHBIX cdep KU3HU OOIIECTBA M TOCYIapCTBa MPHOOMAET OOyYarOIIMXCS K
00IIeCTBEHHBIM HMHTepecaM. M3yueHne ocHOB KOMOMHATOPUKM Pa3BUBAECT HABBIKM OpraHU3aluu
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nepebopa ¥ MoACY€Ta YMClia BapHaHTOB, B TOM YHMCIIE B NPUKJIAIHBIX 337adaX. 3HAKOMCTBO C
OCHOBaMH Teopuu TpadoB co31aéT MaremMaTudeckuii (QyHmamMeHtT ans  (GOPMHPOBAHUS
KOMIIETEHIIMH B 00iacTH MH(OPMATHKH U IUPPOBBIX TeXHONOTUH. [Ipy M3ydeHUN CTaTUCTUKU U
BEPOSITHOCTH O00OTAIIAIOTCs TPEACTABICHUS OOYYaIOIMXCS O COBPEMEHHOH KapTHHE MHpa H
METOAAaX €ro HCCIeNOBaHusA, (OPMHUPYETCS IMOHMMAHHE pPOJIM CTATUCTHKH KaK HCTOYHHKA
COLMAJIBHO 3HaYMMOM HH(pOpPMALMK U 3aKJIaJbIBAIOTCS] OCHOBBI BEPOSATHOCTHOTO MBILICHHS.

B cooTrBercTBUM C JaHHBIMH LEISAMH B CTPYKType MporpaMMbl y4eOHOro Kypca
«BepoATHOCTP W CTaTHCTUKA» OCHOBHOIO 00IIero oOpa3oBaHUS BBIIEJIEHBl CIEAYIOIINE
coJiepKaTesbHO-MeToanueckue nuHun: «lIpeacraBienue NaHHBIX M ONUCATENIbHAs CTATUCTHKAY,
«BeposaTHOCTBY», «DIeMEeHTbl KOMOMHATOPUKKY», «BBeneHne B Teoputo rpadosy.

Copepxanue ymHun «lIpencraBieHne JOaHHBIX W ONUCATENbHAs CTATUCTHKA» CIYKUT
OCHOBOHM Ul (pOPMHMPOBAHUS HABBIKOB pabOThl ¢ MH(pOpMAIMEN: OT YTEHUS U HHTEepIpeTanuu
uHbopMalMy, MpeICTaBICHHOM B Tabiuiax, Ha JuarpaMMax M rpadukax, 1o cOopa,
IIPE/ICTAaBICHMS M aHAJIN3A JaHHBIX C UCIOJIb30BAHUEM CTATUCTUYECKUX XAPAKTEPUCTUK CPEAHUX U
paccenBanus. PaGoTas ¢ maHHBIMH, OOydaromuecss ydaTcsl CUMTBIBATh M HHTEPIPETHPOBATH
JTaHHbIE, BBIJIBUraTh, ApIYMEHTUPOBATh U KPUTUKOBATh IMPOCTEMILINE TMIOTE3bl, Pa3MbIIUIATh HaJ
(dakTopamMu, BBI3BIBAIOIIMMH HM3MEHYMBOCTb, M OICHMBATh HMX BIIMSHHE HA paccMaTpUBacMbIe
BEJIMYUHBI U NTPOLIECCHI.

NHTynTneHOE [IPEACTaBIICHUE 0 CIly4alHOMN U3MEHYUBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHJEHLUH CTAHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM Ui W3Y4YEHUs TEOpUU
BEpPOATHOCTEW. bonblioe 3HaYeHHE HMEIOT NPAKTUYECKHUE 3aJaHus, B YaCTHOCTU OIBITHI C
KJIACCUYECKMMHU BEPOSITHOCTHBIMUA MOJIEIISIMHU.

[loHATHE BEpOSATHOCTH BBOJUTCS KaKk Mepa NpaBAonofoOus ciydaiiHoro coObitus. [lpu
U3y4eHUH Y4eOHOro Kypca oOydaroluecs 3HaAKOMATCS € MPOCTEHIIMMHU METOJaMHU BBIYMCICHHS
BEPOATHOCTEW B CIy4alHBIX JKCIIEPUMEHTAX C PAaBHOBO3MOKHBIMM JJIEMEHTapHBIMH HCXOJaMH,
BEPOSTHOCTHBIMM 3aKOHaMM, TO3BOJISIIOIMMH CTaBUTh M pemaTh Oojee CloKHbIe 3aaadn. B
y4eOHBIM KypcC BXOJAT HadalbHblEe NPEICTABICHHUS O CIyYallHBIX BEJIMUMHAX M MX UYHUCIIOBBIX
XapaKTepUCTHKAX.

B pamkax y4eOHOro Kypca OCYyIIECTBIISETCS 3HAKOMCTBO OOYYarOIMIUXCsl € MHOXECTBAMU U
OCHOBHBIMM OIEpalusMU HaJl MHOYKECTBAaMH, pacCMAaTPUBAIOTCA NpPUMEpbl NPUMEHEHUs s
pelieHns 3ajady, a TakKe HCIHOJb30BaHUA B JIPYIMX MaTeMaTHUYeCKUX Kypcax U Y4eOHBIX
IperMeTax.

B 7-9 xnaccax u3yuaercst yueOHbIl Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBIA BXOJISAT
pasgensl: «lIpencraBieHne NaHHBIX U ONMUCATEIbHAs CTaTUCTHKA», «BeposTHOCTBY, «DIEMEHTHI
KOMOMHATOpUKH», «BBeseHne B Teopuio rpagoBy.

MecTo y4eOHOTro npeaMera B y4eOHOM IVIaHe IIKOJIbI:

OO1iee 4ncI0 4acoB, PeKOMEHOBAHHBIX JUISl U3YyYeHHs] MaTeMaTUKU (06a30BbIN YPOBEHb) Ha
YpOBHE OCHOBHOTO 00111eT0 0Opa3zoBanus, — 952 gaca: B 5 kimacce — 170 gacoB (5 4acoB B HEZIEIIO),
B 6 xitacce — 170 gacos (5 yacoB B Heneno), B 7 kiacce — 204 yaca (6 yacoB B HeJen0), B 8§ Kiacce
— 204 gaca (6 yacoB B Hefen0), B 9 kimacce — 204 gaca (6 4acoB B HEZEIIO).

OO1mee YrcIo0 9acoB, pEKOMEHAOBAHHBIX JUISI H3y4eHHUsT ydeOHOTro Kypca «Anreopa», — 306
yacoB: B 7 kiacce — 102 gaca (3 waca B Heneno), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 ygaca (3 yaca B Henenio).

OO6miee yncI0 YacoB, PEKOMEHIOBAaHHBIX U1 U3Y4YeHHs yueOHoTo Kypca «I eometpusin, — 204
yaca: B 7 kiacce — 68 vacoB (2 vaca B Hezen0), B 8 kimacce — 68 dacoB (2 yaca B Heneno), B 9
Ki1acce — 68 yacoB (2 4aca B HEZIETIIO).



OO01ee 4KcIO 4acoB, PEKOMEHIOBAHHBIX AJIsI M3YYCHUS Y4eOHOro Kypca «BeposiTHOCTh U
craTuctuka», — 102 yaca: B 7 kiacce — 34 yaca (1 gac B Hepeno), B 8 kiacce — 34 yaca (1 yac B
Heneno), B 9 kinacce — 34 yaca (1 gyac B Heneto).



Conep:xxanue y4e0OHOI0 npeaMera
MaremaTuka

5 KJIACC

HarypajibHble 4nc/ia 4 HyJ1b
Hatypanbnoe uucno. Pan Harypansabix yncen. Yucno 0. M300pakeHne HaTypaibHBIX YUCEN

TOYKAaMHU Ha KOOPJIMHATHOM (YKMCIIOBOM) MPSMOH.
[To3unmonnas cucrema cuuciaeHus. PuMmckas Hymepalnus Kak NpuUMEp HEMO3UIMOHHOU
cUCTeMBbI cuncienus. JlecsTuunas cucreMa CUuCIeHUsI.

CpaBHEeHHE HATypajbHBIX YHCEN, CPaBHEHHME HATypaJbHBIX uucen ¢ HynéM. CrocoObl
cpaBHeHUs. OKpyIJeHHE HaTypalbHbIX YUCEIL.

CrnosxeHue HaTypajbHBIX YHMCEJ, CBOMCTBO HYJISI IIPU CIOXKCHUM. BbluMTaHne Kak IEHCTBUE,
0o0paTHOE CJIOKEHUIO0. YMHOXECHHE HATYpaJbHBIX YHCEN, CBOWCTBA HYJIS W EAHHULBI TIPH
yMHOXKeHuu. [lenenue kak jeiicTBue, oOpaTHOE YMHOKE€HHIO. KOMIIOHEHTBHI JEHCTBHM, CBS3b
Mexay HumH. llpoBepka pesymbraTa apudmeruueckoro neiictBus. llepemectutenbHoe H
COUYETATEJIbHOE CBOICTBA (3aKOHbBI) CJIOKEHUS M YMHOXEHHS, PpacCHpeleIUTEIbHOE CBOMCTBO
(3aKOH) YMHOKEHHUS.

Hcnonp3oBanne OykB aisi 00O3HAYEHHS HEM3BECTHOTO KOMITOHEHTA M 3allUCH CBOMCTB
apuMeTHIecKuX EeHCTBUH.

Jlenutenn W KpaTHBIE YMCIIA, PA3JI0KEHHE HAa MHOXKUTENH. IIpocTeie M cOCTaBHBIE 4YHCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue c octaTkoM.

CreneHb ¢ HaTypalbHBIM MTOKA3aTeNEM. 3allUCh YKMCIIA B BUAE CYMMbI Pa3psIHbIX CIaraeMbiX.

UucnoBoe BbIpaXeHHE. DBblunciaeHMEe 3HAUEHUH UYUCIOBBIX  BBIPAXECHWM, IOPAIOK
BBITIOJIHEHUS IeHCTBUN. VcIonb30BaHUE NPU BBIUMCIIEHUAX EPEMECTUTENIBHOTO U COYETATEIBHOTO
CBOMCTB (3aKOHOB) CIIO’KE€HUS U YMHOXKEHUS, PACTIPEIECTUTEILHOTO CBOWCTBA YMHOKEHHSI.

JApoon
[IpencraBienne o ApoOU Kak CrocoOe 3amucu 4acTH BedM4uHbI. OOBIKHOBEHHBIE APOOH.

[IpaBunbHBIE U HempaBuWibHBIE ApoOu. CMmemianHas IpoOb, MpeiCcTaBiIeHHe CMEIIaHHON IpoOu B
BUJIE HEMPaBWIBHONW JApOoOM M BBIAENEHUE IEJI0M YacTH YWCIa M3 HEMpaBWIBHON JpoOwu.
N300pakenune npobeil ToukaMu Ha 4MCIOBOM mpsimoil. OcHOBHOE cBOMcTBO Apobu. CokpaleHue
npobeit. [IpuBenenue npodbu Kk HoBOMY 3HameHaTeno. CpaBHEHHE IPOOEii.

CrnosxeHue u BblUMTaHUE ApoOell. YMHOXKEHHUE U JAeneHue ApoOeit, B3auMHOOOpaTHbIEC IPOOH.
HaxosxieHne yacTu 1enoro u 1eaoro mo ero 4yacTu.

Hecstuunas 3anuchk apooOeit. [IpencraBienne necITHYHONW ApoOW B BHJIE OOBIKHOBEHHOM.
N300paxkeHne MOECATUYHBIX ApoOeil TOYKaMHU Ha YHUCIOBOM mpsiMmoil. CpaBHEHUE IECATUYHBIX
TIpoOeii.

Apudmerndeckre IeHCTBUS C NECATUIHBIMU Ipo0siMu. OKpyTiieHHE AeCATUYHBIX TIPOOeit.

Pelenue TekcTOBBIX 33124

Pemenne TekcTOBBIX 3amau apudmeruyeckuM crmocoOoM. PerieHue IOTHYECKUX 3ajad.
Pemenne 3amau nmepeGopoM Bcex BO3MOXHBIX BapuaHTOB. Vcrmonb3oBaHue mpu pelIeHUH 3aaad
TaOJIHI] ¥ CXEM.

Pemrenne 3amau, copepanux 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEIUYMHBL CKOPOCTb, BpEM,
paccrosiHue, IieHa, KOJIMYEeCTBO, CTOMMOCTh. EJMHUIBI HM3MEPEHHUs: Macchl, 00bEMa, IIEHBI,
paccTosiHus, BpEMEHHU, CKOPOCTU. CBS3b MEXTY €AMHUIIAMU U3MEPEHUS KaKI0W BETUUNHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH.
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[IpencrarneHne TaHHBIX B BUJE TAOJIHUII, CTOJIOUATHIX JHATPAMM.

Harasanasi reomerpus

Harnsgaeie npeacraBinenust o ¢Gurypax Ha IJIOCKOCTH: TOYKa, MpsMasi, OTPE3OK, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY)KHOCTb, Kpyr. Yroi. IIpsMoi, ocTpsiii, Tynmoi M pa3BEPHYTHIN
YTJIBIL.

JlnuHa  oTpe3Ka, METPUYECKHE €IMHMIBl JUIMHBL. J[IuHAa  JOMaHOW, mepumMerp
MHOI'OYTOJIbHUKA. I3MepeHne u NoCTpOeHUE YIiioB C IOMOIIbIO TPAHCIOPTHPA.

Harnsoueie npencrtaBienus o gurypax Ha IUIOCKOCTH: MHOTOYTOJbHHUK, MPSIMOYTOJbHUK,
KBaJIpaT, TPEYrOJIbHHUK, O PABEHCTBE (QUTYP.

N3o6paxenue ¢uryp, B TOM uuciie Ha kierdaroil Oymare. Iloctpoenne xkoHdurypauuii us
qacTeil npsiMoi, OKPYKHOCTH Ha HEJIMHOBAaHHOM U KJeTyaToil Oymare.

Hcnonbs3oBanue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaAparTa.

[Inomanp NpsMOYrojabHMUKAa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX W3 IPSIMOYTOJbHUKOB, B
TOM yncie Guryp, n300pakE€HHBIX Ha KieT4aTol Oymare. EAMHUIIBI n3MEpEeHUs TUIOMa IH.

Harnsimaeie  mpenacTtaBieHWst O HPOCTPAHCTBEHHBIX — (UTypax:  MPSIMOYTOJIBHBIN
napajuienenunes, Kyo, MHororpaHHuku. M3o0paxkeHue npocTedux MHOTOrpaHHUKOB. Pa3BEpTku
KyOoa u mnapamnenenunena. Co3naHue Mojejied MHOIOIPaHHUKOB (M3 Oymaru, IPOBOJIOKH,
IUTACTHIIMHA U APYyrux marepuanoB). O0BEM MPsIMOYTOJIBHOTO Mapauienenunesa, Kyda. Eauanisn
u3MepeHus oobéMa.

6 KJIACC

HarypanbHble ynciia

Apudmernueckue AEWCTBUS € MHOTO3HAYHBIMM HATypaJlbHBIMU 4HCIaMH. YHCIOBbIE
BBIPQ)KEHUS, MOPAIOK JeHCTBUH, HCMOJIb30BaHHE CKOOOK. lcrosib30BaHME MpHU BBIUYMCIEHUAX
[IEPEMECTUTEIIBHOTO U COYETATEIBHOIO CBOMCTB CJIOKEHUS U YMHOXEHUs, PaCIpeIeIUTEIbHOTO
cBoiicTBa yMHOXkeHUsS. OKpyTiieHHuEe HaTypaIbHbIX YHCEN.

Jlenutenu v KpaTHbIE YUCIIa, HAMOOIBIIHNI OOIINK IeTUTENh U HAUMEHbIIIee o0Iee KpaTHOE.
JlenuMocTh CyMMBI M IPOU3BeACHUS. J[eJIeHHe ¢ OCTaTKOM.

JApoon

OObIKHOBEHHasT JpoOb, OCHOBHOE CBOMCTBO JpoOH, cokpaiieHue apodei. CpaBHEHHE U
ynopsaounBanue apoOeil. Perenne 3as1ad Ha HaXxOXKIEHHWE YacTH OT LEJIOT0 M LEJNOro Mo €ro
gactu. J[poOHoe wymcino kak pe3ynabTar neneHus. IlpencraBienue aecsITUYHONM OpoOM B BUIE
OOBIKHOBEHHOH APOOH M BO3MOXHOCTH MPEACTaBICHUSI OOBIKHOBEHHON P00 B BHUJIE AECATUUHOM.
JlecsitTuunbple pobu M MeTpuueckas cuctema mep. Apudmernyeckue ACHCTBHS U YHUCIOBBIE
BBIPQXKEHUSI ¢ OOBIKHOBEHHBIMHU U IECATUYHBIMU APOOSIMHU.

OtHomenune. JleneHue B JAaHHOM oOTHoweHuH. MacmTad, nponopuus. IIpumenenue
MIPONOPLMI IPU PEILICHUH 3a]1a4.

[lonsaTre mponeHTa. BeruucneHue NmpoueHTa OT BEIUYMHBI M BEIWYUHBI N0 €€ IPOLICHTY.
BrlpakeHue NpoLeHTOB AECATUYHBIMU ApoOsMu. PemieHue 3agay  Ha NpPOLEHTHL. BelpakeHue
OTHOILLEHUS BEJINYUH B IIPOLICHTAX.

IHonoxuTEIbLHBIE M OTPULATEIbHbIC YHCJIA

ITonoxurenpHble U OTpULIATENbHBIE Yucia. [lenble yncna. Monyns 4uciia, reomeTpudeckas
MHTEepOpeTanus MOAyNs uyucha. M3o00paxkeHue dYucen Ha KOOPAMHATHOW mpsiMoil. YUmcioBble
npomMexxyTkd. CpaBHeHue uucen. ApudmeTuyeckue AeHCTBUS C IIOJIOKUTEIBbHBIMU H
OTPULATEIIBHBIMY YU CIIAMH.
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[IpssmoyronbHasi cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopanmHAaThl TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOM MJIOCKOCTH.

BykBeHHbIe BbIpasKeHU I

[Ipumenenne OyKB ISl 3allUCH MATEMATHYECKUX BBIpAKEHUU W TpeioxeHui. CBolcTBa
apudmernyeckux aecTBUi. BykBeHHbIE BBIpaXEHHUS W YHCIOBBIE IOACTAHOBKHU. BykBeHHBIE
paBEHCTBA, HAXOX/IEHUE HEU3BECTHOr0 KOMIOHEHTa. DopMyibl, GOPMYIIbI IEPUMETPA U TIOIIATN
NpsIMOYTOJIbHUKA, KBaJ[paTa, 00bEMa Napaienenunena u Kyoa.

Pemenne TekcToBBIX 32124
Pemenne TEKCTOBBIX 3aad apu(PMETHUYECKUM crocoboMm. PemieHue nmormueckux 3amad.

Pemenue 3aau nepebOpoM BCexX BO3MOXKHBIX BapUAHTOB.

Pemenne 3anay, coxepKamyx 3aBUCUMOCTH, CBSA3BIBAIOLIUX BEJIMYUHBL: CKOPOCTb, BpeM,
paccTosiHHME, 1I€HAa, KOJIWYECTBO, CTOMMOCTBH, IPOU3BOAMTEIBHOCTh, BpeMs, OO0BEM paboTHI.
EauHunbl u3MepeHus: Macchl, CTOMMOCTH, PAacCTOSHHUS, BpeMEHH, CKOpocTu. CBs3b MEXITy
€AMHULAMU U3MEPEHUS KaXA0W BEJINYUHBI.

Pemenne 3amay, CBS3aHHBIX C OTHOLIEHWEM, ITPONOPLUMOHAIBHOCTBIO BEJIMYUH, IIPOLEHTAMU;
pelleHre OCHOBHBIX 3aJ1a4 Ha JpOoOU U MPOLIEHTBHI.

OneHka W NpHUKUAKA, OKpyrieHue pesyibTrara. CocTaBiieHME OYKBEHHBIX BBIPAKEHHH IO
YCIIOBUIO 33J1a4H.

[IpencraBneHue JaHHBIX ¢ TOMOIIBIO Ta0nUL U quarpamM. CtonOyarble 1uarpaMMbl: YTEHUE
U nnoctpoeHue. YTeHne KpyroBuIx AUarpaMM.

Harnsinaasi reomerpus

Harnsnele npenctaBieHust o purypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K, JIyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPY’KHOCTD, KPYT.

B3auMHOe pacnonokeHue JABYX NPSAMBIX Ha IUIOCKOCTH, MapaulelIbHbIE IIPSMBIE,
NEPIEHIUKYISApHBIE NpsAMble. M3MepeHne pacCTOsHMI: MEXAy ABYMS TOYKAMHM, OT TOYKH 10
IIPSIMOM, JIJIMHA MapIIpyTa Ha KBaJIpaTHOM CETKe.

N3mepenne M NOCTpOEHHE YIJIOB € IOMOIIBIO TPAHCIOPTHpPA. BHABI TPEyroiabHUKOB:
OCTPOYTOJIbHBIM,  MIPSIMOYTOJIbHBIM, TYHNOYTONbHBIA, pPaBHOOEAPEHHBIH, PaBHOCTOPOHHUIA.
YeThIpEXYroJbHHUK, NPUMEPHl YETBIPEXYTOJIBHUKOB. IIpsAMOYroybHMK, KBaJapaT: HMCIOJb30BaHUE
CBOMCTB CTOPOH, yIJOB, nuaroHanei. M3o0pakeHue reomeTpuyeckux (GUryp Ha HEITMHOBaAHHOM
Oymare C HCIOJb30BAaHUEM LUPKYJs, JUHEHKU, YrojabHUKa, TpaHcrnopTtupa. [locTpoenus Ha
KJIeT4aToi Oymare.

[lepumerp mHOroyronpHuka. [loHaTne miomanu (Urypsl, €AMHUILBI U3MEPEHHUS IJIOMIAAN.
[TpubnmxénHoe u3MepeHue miomany Guryp, B TOM 4Hcie Ha KBajapaTHOH ceTke. [Tpubnmxénnoe
U3MEPEHUE JIMHBI OKPYKHOCTH, IIJIOIIAIU Kpyra.

CuMMeTpus: LIEHTpalIbHAsA, OCEBAas U 3€pKajbHasi CUMMETPHUH.

[TocTpoeHne CUMMETPUYHBIX QUTYD.

Harnsimaeie mpencTaBieHust O MPOCTPAHCTBEHHBIX (UTypax: Mapajienenune], Ky0, mpusma,
nMpaMuia, KOHyC, IIMHAD, map u cdepa. M3o0pakenue npoctpaHCTBeHHBIX (uryp. [Ipumepsr
pa3BEPTOK MHOTOTPAHHUKOB, IWIMHAPA U KoHyca. Co3maHue Mojeneil mpoCTpaHCTBEHHBIX (UTYP
(3 Oymaru, mpoBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHAIIOB).

[TonsTre 00bEMa, eqUHUIIB U3MepeHus: 00bEMa. OOBEM MPSIMOYTOILHOTO MapauieNenumesa,
KyoOa.
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Auredpa 7 KJIACC

Yucia v BBIYUCTCHUA

JlpoOu 0OBIKHOBEHHBIE U JIECATHYHBIE, IEPEX0]] OT OJHON (hopMbI 3anmucu Apodei K Ipyroil.
[loHsTHE palMOHAIBHOIO 4YMCIA, 3alUCh, CPABHEHME, YHOPSAOYMBAHUE DPALMOHAIBHBIX YHCEIN.
ApudmeTrnueckue IeMCTBUS ¢ pallMOHAIbHBIMU unciaamu. Pemenue 3aiay u3 peaabHOU MPAKTHKU
Ha 4acTH, Ha JPOOH.

Crenenb C HaTypalbHBIM IIOKa3aTelieM: oIpejesieHue, mnpeoOpa3oBaHHE BBIPAKEHUN Ha
OCHOBE OIpefieNieHus], 3anuch O0ONbIIMX uuces. [IpoleHThl, 3amich MPOLIEHTOB B BHIE APOOU U
npobu B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha MPOIEHTHI, PElICHHE 3aJad U3 pealbHOM
MPaKTUKHU.

[IpuMeHeHne NpU3HAKOB ACIIUMOCTH, PA3I0KEHNE HA MHOKUTENIN HAaTYPAJIbHBIX YNCET.

PeasibHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIUOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHMsI

[lepeMeHHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUA C IepeMeHHOH. [lomycTumble 3HaYeHUs
nepeMmeHHbIX. [IpencraBneHne 3aBUCHMOCTH MEXKIy BeIWYMHAMH B BuAe GopMyibl. Beruucienus
no ¢opmynam. IIpeobpazoBanue OYKBEHHBIX BBIPAKEHUMN, TOXKIECTBEHHO DPABHBIC BBIPAKCHMS,
MpaBwia NMpeoOpa3oBaHus CyMM U MPOM3BEICHUI, MpaBUiIa PACKPBITHS CKOOOK WM IMPHUBEACHUS
MOAOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

Opnowienbl U MHorowieHbl. CteneHb MHorowieHa. Cillo)KeHHE, BbIUMTAHUE, YMHOKEHHE
MHOroujieHoB. POpMyJibl COKpAIIEHHOIO YMHOXEHMs: KBaJApaT CyMMbl U KBaJpaT pPa3HOCTH.
dopmyJiia pa3HOCTH KBaJapaToB. Pa3inokeHne MHOTOWICHOB Ha MHOMHUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHHUs, MpaBuia NpeoOpa3oBaHUs YpaBHEHMs, PaBHOCHIBLHOCTH
YPAaBHEHUM.

JInneliHOEe ypaBHEHME C OJTHOM NIEPEMEHHOM, YHCIO KOPHEH JJMHEHHOTO YPaBHEHUS, PEIICHHE
JIUHENHBIX ypaBHeHUH. COoCTaBlIeHNE ypaBHEHUH TI0 YCIOBUIO 3aaui. Perenne TeKCTOBBIX 3a7a4 ¢
IIOMOILBIO YPABHEHUIA.

JIuHeltHOe ypaBHEHHE C JABYMs INepeMeHHbIMH M ero rpaguk. Cucrema ABYX JIMHEHHBIX
ypaBHEHMH C JBYMsl INepeMeHHbIMU. PeleHue cucreM ypaBHEHHIl cmocoOOM IOJCTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a1a4 C IOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUHT

Koopannara Toukn Ha npssmoi. YuciioBble TpOMeXyTKU. PaccTosiHne Mexly AByMsl TOUKaMHU
KOOPIMHATHOW MIPSIMOIA.

[IpsimoyronpHas cucrema koopauwHat, ocu OX m Oy. AOcmucca W opAWHATa TOYKH Ha
KOOpAUHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX (opmyrnamu. UrteHue rpadukoB
peanbHbIX 3aBucuMocTel. [lonstue ynxiuu. ['paduk ¢pynkuuu. CpoiictBa ¢yHkimii. JInneitnas
byukiys, eé rpaduk. ['paduk dyukiun y = |x|. ['paduueckoe penieHne TUHEHHBIX YpaBHEHHN H
CUCTEM JIMHENHBIX YPaBHEHUM.

8 KUIACC

Yuciia ¥ BbIYUCICHUA

KBangpatubiii xopeHb u3 uymcna. [lonsatme o0 wuppaunoHambHOM uucie. JlecaTudnble
NpUOIMKEHUS UPPALMOHAIBHBIX YHcen. CBoWcTBa apu(METHYECKMX KBaJpaTHBIX KOPHEH M UX
pUMEHEHHE K IPeoOpa30BaHUI0 YMCIOBBIX BHIPAKEHUN U BHIYHUCICHUSM.

JleicTBUTENbHBIC YHCIIA.
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CreneHb c 1eNbIM MoKaszaTeneM U €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCIa.

Auredpanyeckue BbIpasKeHUs
KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanyeckas apoOb. OcCHOBHOE CBOWCTBO anreOpamueckoi apobu. CrokeHue,
BBIUUTAHUE, YMHOXXEHHE, JelieHHne anredpanyeckux apoOeill. PanumoHanmbHble BBIPOKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KopHeH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUWH, CBOASMIMXCS K JMHEHHBIM | KBajgpaTHBIM. [Ipocteitmme apoOHO-
paLOHAIbHBIC YPABHEHUS.

I'paduueckas WHTEpHpeTAlMsi YpaBHEHUH C JABYMsI NMEPEMEHHBIMH W CHUCTEM JIMHEHHBIX
YPaBHEHUH C ABYMs IIEpEMEHHBIMU. [IprMephl penieHuss CUCTEM HEJIMHEHHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33724 anreOpandeckum crocooom.

YUucnoBble HeEpaBeHCTBA M MX CBOMCTBAa. HepaBeHCTBO ¢  OZHOM IIEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIuHeiiHbIE HEpaBEeHCTBA C 0JIHOM nepeMeHHOM. CUCTeMbI JTMHEHHBIX
HEPABEHCTB C OAHOW IIEPEMEHHOM.

DyHKIUH

[Tonstue Qynkuuu. OO6MACTh OMpeneseHus U MHOXECTBO 3HadeHH (yHKIuH. CrocoOsl
3amanus QyHKIHUI.

I'paduk pynkuuu. Urenue cBoiictB Gpynkuuu o e€ rpaduky. [Ipumeps! rpadukoB QyHKIMIA,
OTPaXKAIOIIUX pearabHbIE MPOIECCHI.

OyHKIMKA, ONMUCHIBAIOIINE TPSAMYIO W OOpAaTHYIO MPOMOPIIMOHAIBHBIE 3aBHCUMOCTH, WX

2 J .
rpaduku. Oynakqun y — X5V X,y =Vx, y =|x|. I'pacduueckoe pelieHre ypaBHEHUH U CHCTEM
YPAaBHEHUM.

9 KJIACC

Yuciia ¥ BbIYHCICHUA

PanmonanbHbele 4Kcia, MppalMOHANbHBIE UYUCIA, KOHEYHbIE M OECKOHEUHbIE EeCATUYHBIC
apoOu. MHOXKECTBO JAEHCTBUTENbHBIX YHUCEN, JACHCTBUTEIbHBIE YHCIAa Kak OECKOHEYHbIe
JecATUYHbIe IpoOu. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JACHCTBUTEIbHBIX
4yucesl U KOOPAMHATHOU MPSMOM.

CpaBHeHHE JIEWCTBUTENBHBIX YHCEN, apu]MeTHUecKue IeHCTBUS C JIeHCTBUTEIbHBIMU
YUCJIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTh IPOLIECCOB B OKPY)KAIOIIEM MUPE.

[TpuOnmx€HHOE 3HAYEHHE BEIUYMHBI, TOYHOCTh MpHOMKeHusa. OKpyTrieHHe 4YHcell.
IIpukuaka 1 OLleHKa pe3yJIbTaTOB BEIYMCICHHMN.

YpaBHeHHs U HEPABEHCTBA

JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOISIIIUXCSA K JINHEWHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHI, CBOASAIIMXCS K KBaJApaTHBIM. bukBaapatHoe
ypaBHeHue. [IpuMmepsl penieHuss ypaBHEHUM TPETbEH W YETBEPTOW CTENECHEW pa3JIoKEHUEM Ha
MHOKHTEIH.

Pemenue npoOHO-panlMOHATIBHBIX ypaBHEHUH. PerieHne TEKCTOBBIX 3a/1ad aireOpanyecKuM
METOJIOM.
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VYpaBHeHHE C JBYMsI IMEpEeMEHHBIMH U ero rpaduk. PemeHue cucteM IBYX JIMHEHHBIX
YpaBHEHUN C JAByMsl IIepeMEHHbIMHU. PeleHue cucTeM IBYyX YpaBHEHMM, OJHO M3 KOTOPBIX
JUHEWHOe, a JApyroe — BTOpOHM cremeHu. ['paduueckas MHTEpHIpETALUsi CUCTEMbl YPAaBHEHHMH C
JBYMsI IEPEMEHHBIMU.

Pemmenne TeKCTOBBIX 33729 alnreOpandecKum Crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHEHMHBIX HEPABEHCTB C OJHOM NEepeMEHHOW. PelleHne cucTeM JMHENMHBIX
HEpaBEeHCTB C OJHOM mepeMeHHOH. KBaapaTHble HepaBeHcTBa. I'paduueckas uHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOYyHKIUH
KBampatnunass ¢ynkmms, e€ rpaduk u cBoictBa. I[lapabGona, KOOpIWHATHI BEPUIUHBI
napaboJibl, 0Ch CHMMETPHUH MapadOIIbL.
¥
y=4x,y=hx+b y==y=x3y=+Vx y=|x| "

I'paduku QyHKIHIA: x’

UX CBOMCTBA.

YucJioBbIe MOCJIEA0BATETLHOCTH H POTPEeCCUH

[ToHsiTHE 4YMCIOBOW TMOCIENOBATEIBLHOCTU. 3a/laHue TIOCIEN0BATEIbHOCTU PEKYPPEHTHON
dbopmyoii u popmynoi N-ro uieHa.

Apudmerndeckas u reomerprueckas nporpeccuu. @opMyiiel N-To YjieHa apuPMETHISCKON U
TEOMETPHYUECKOM MTPOTPECCUi, CYMMBI ITEPBBIX N YJICHOB.

N300pakeHre 4WICHOB apu(dMETHUECKOW M TEOMETPUYECKON NpOrpeccuii TOYKamMu  Ha
KOOPJIMHATHOH TUIOCKOCTU. JIMHEHWHBIHN U SKCITOHEHIIUATIbHBIA POCT. CII0KHbBIE POICHTHI.

I'eomerpus

7 KJIACC

HauvanbHbie TOHATHSA reoMCTpHHu. Tqua, npsiMas, OTpE30K, JIy4. Yroi. BI/II[LI YTJIOB.
BepTI/IKaJ'IBHLIC " CMCIKHBIC YIJIbL. BI/ICCGKTpI/Ica yria. .HOMaHaSI, MHOT'OYT'OJIbHUK. HapaJ'IJ'ICJ'ILHOCTb
Y TIEPHEHIUKYIISIPHOCTD IIPSIMBIX.

Cummerpuunsle ¢purypsl. OCHOBHBIE CBOICTBa oceBoi cuMmMeTpuu. [IpuMepsl cuMMeTpun B
OKpPY’KaroIlleM MUpE.

OCHOBHBIE TIOCTPOEHUS C MOMOIUBIO LIUPKYJIS U JUHENKU. TpeyronpHuk. BeicoTa, Mmeauana,
OuccekTpuca, UX CBOICTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CpoiicTBa W TOpHU3HaKW paBHOOEApPEHHOro TpeyrojdpHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CaolicTBa ¥ IpU3HAKU NapajuIeIbHBIX NpsiMbIX. CyMMa yriioB TpeyrojbHUKA. BHENIHUE yriibl
TPEYTOJIbHUKA.

[IpssmoyronbHblil  TpeyroiabHUK. (CBONCTBO MeIMaHbl MPSIMOYIOJBHOTO TPEYroJIbHUKA,
IIPOBEIEHHOW K TunoTeHy3e. IlpusHaku paBeHCTBAa INPSMOYTOJBHBIX  TPEYTOJIBHHUKOB.
[IpssMoyronbHBIN TPEYroJIbHUK € yriioM B 30°.

HepaBeHcTBa B reoMeTpuun: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEM yTiie U OoJblIeii CTOpoHE TpeyrojdbHuKa. [leprnenaukynsap 1 HakJIOHHas.

I'eomeTpuueckoe MecTo Touek. bruccekTpuca yria u cepeIMHHBIN NMEPIEHAUKYIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.
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OKpy’KHOCTb U KpYT, XOp/ia U JUaMeTp, UX CBOMCTBA. B3auMHOe pacnosiokeHne oKpy>KHOCTH
u npsmoi. KacarenbHast 1 cekymasi K okpyx’HocTu. OKpyXHOCTb, BIIMCaHHAs B yroil. Bnucannas u
OINMCaHHasl OKPY>KHOCTHU TPEYToJIbHUKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mnpu3Hakd U CBoiicTBa. YacTHble ciydau
napajuieorpaMMoB (IIPSIMOYTOJIBHUK, poMO, KBajpar), UX NpPU3HAKK M CBOMCTBa. Tpameuus,
paBHOOOKas Tparenus, e€ CBONCTBa U Mpu3Haku. [IpsiMoyronbHas Tpamneuus.

Merton ynsoenuss Menuanwl. lleHTpanbHas cummerpusi. Teopema dasieca u TeopemMa o
MIPOIOPLIMOHANIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEYTroibHUKA U Tpanenuu. L{eHTp Macc TpeyroibHuKa.

[TogobOue TpeyrosbHUKOB, KodhduimeHt momodus. I[lpusHaku mogoOus TPEyroJbHUKOB.
[Ipumenenue mogo6ust MpH pelIeHUN MPAKTUUYECKUX 3a7ay.

CpoiicTBa mIom@aael reomerpuueckux ¢uryp. @opmynsl A1 IUJIOUIAAW TPEYroJbHUKA,
napajuienorpamma, pomoOa u tpanenuu. OTHOIIEHUE IO e MOA0OHBIX QUTYP.

Brruncnenue miuomazaei TpeyroibHIKOB M1 MHOTOYTOJIbHUKOB Ha KJIETYaTOi Oymare.

Teopema [Tudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHnn NpaKTHYECKUX 3a1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YyIjla MpsSMOYIOJbHOIO TpeyrojpbHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAeCTBO. TpuroHomerpudeckue GyHkinu yriioB B 30°, 45° u 60°.

BrnucanHbple M LEHTPANBHBIE YIJIBI, YIOJ MEXKIY KacaTeJIbHOW W XOPIOH. YTJBI MEXAY
XOpAaMU U CEKYIIMMH. BriycaHHble U ONMCaHHbIE YEThIPEXYTONbHUKU. B3auMHOe pacronoxeHue
IBYyX okpyxHocTell. Kacanue okpyxHocteit. OOuie kacaTeabHble K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@opMyIIbI TPUBEACHUS.

Pemenne TpeyroapHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB. PelieHne mpakTHIecKuX
3aJa4 C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[TpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 TpOM3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa o KBaJlpare KacaTeabHOMH.

Bekrop, anuHa (MOIydb) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO
HanpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpalUM HAaj
BeKTOpamHu. PaznoxeHne BeKTOpa Mo JByM HEKOJUIMHEAPHBIM BEKTOPaM.

Koopaunatsl BekTopa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE ISl HaXO0XKJICHHS
JUIUH U YTJIOB.

JlekapTOBbI KOOPAUHATHI HA MJIOCKOCTU. Y paBHEHUS MPSAMON U OKPY)KHOCTH B KOOpJHMHATAX,
nepeceueHne OKpy>KHOCTE! U MpsAMBbIX. MeTo/1 KOOpJIMHAT U €ro MPUMEHEHHE.

[IpaBubHBIE MHOTOYTONBHUKU. JITMHA OKpY)XHOCTU. I'pagycHast M paauaHHas Mepa yria,
BBIUUCIIEHHUE JUIUH AYT OKpykHOcTel. [Tnomanp kpyra, cekropa, cerMeHTa.

JIBIDKEHHSI MJIOCKOCTH M BHYTPEHHHME CUMMETpUU (GUTYp (SJIeMEHTapHbIE MPEACTaBICHUs).
[TapamnensHblil iepenoc. I1oBopor.
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BeposSITHOCTB M CTATHCTUKA

7 KJIACC

[IpencraBnenue NaHHBIX B BUJE TaOnMIl, quarpaMM, rpadukoB. 3aroHEHUE TaOIUI], YTeHHE
U TIOCTPOCHHUE AHarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYTOBBIX). UTeHne rpa)ukoB peambHbIX
npoueccoB. M3Bneuenne nHpopManuy U3 AUarpaMM U TabIUI, UCIONIb30BAHUE U WHTEPIIPETALUS
JTAHHBIX.

OnucarenpHasi CTaTUCTUKA: cpelnHee apudmernyeckoe, MeAuaHa, pa3Max, HauOoJbllee U
HauMeHbIIee 3HaYeHUsI Habopa YMCIIOBBIX TaHHBIX. [IpuMepsl cilydaiiHON H3MEHYUBOCTH.

CrnydaifHbI DKCIIEpUMEHT (OIBIT) M ciaydaiiHoe coObiTHe. BepostHOCTh M wactota. Ponb
MaJIOBEPOATHBIX U IMPAKTUYECKH IOCTOBEPHBIX COOBITUH B MpHpoAe M B oOmiecTBe. MoHeTta u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmna, pebpo. Ctenenp BepuinHbl. Yucio pé€dep U cyMMapHasi CTENEHb BEpIIUH.
[IpencraBnenne o ceszHoctu Tpada. llemu m muxel. [Tytn B rpadax. O6xox rpada (3itnepos
nyTh). [IpencraBnenne o6 opueHTHpOBaHHOM rpade. Pemenne 3agay ¢ moMomisio rpados.

8 KVIACC

[IpencraBnenne JaHHBIX B BUJE TAOJIUI, TUarpaMM, rpadukos.

MHOX€eCTBO, 3JEMEHT MHOXECTBa, NOJMHOXecTBO. Omepauuu HaJ MHOXKECTBAMU:
oObenUHEeHNE, TiepecedeHue, jgomnoiHenune. CBoiicTBa  omepanuii  HaJg  MHOXXECTBAMHU:
NEPEMECTUTENIBHOE,  COYETATENbHOE,  paclpeAeiauTeIbHOe,  BKItodeHus.  Mcmnonb3oBanue
rpaduyecKoro MpeaCTaBICHUs MHOXECTB JJIi ONUCAHUS PEajbHBIX IPOLECCOB U SIBICHUMU, MpPH
pelIeHnN 3a1au.

W3mepenue paccenmBaHus AaHHbIX. Jlucnepcuss M CTaHIApPTHOE OTKIOHEHHME YHCIIOBBIX
HabopoB. /luarpamMma paccenBaHusl.

DnemeHTapHble COOBITUA CitydaiiHoro omnbiTa. CiaydaiiHble coObITUS. BeposTHOCTH COOBITHI.
OneITBl ¢ PaBHOBO3MOYKHBIMU 3JIeMEHTapHbIMH COOBITUAMU. CiydaiiHblil BbIOOp. CBS3b MEXAy
MaJIOBEPOSITHBIMU U MPAKTUYECKHU JTIOCTOBEPHBIMU COOBITUSIMH B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa NIE€pPEBBEB: €IMHCTBEHHOCTh IyTH, CYIIECTBOBAHWE BHUCSYEH BEPIIUHBI,
CBSI3b MEX/y UHCJIOM BEpUIMH U 4ncioM péodep. [IpaBuno ymHoxxeHus. Pemenue 3a1a4 ¢ HOMOIIBIO
rpados.

[TpotuBomnonoxHusie codbiTud. Jnarpamma Diinepa. O0beMHEHNE U TIepeceyeHre COOBITHH.
HecoBmecTHble coObiTusi. DopMmyra ClI0KEHUs BEPOSTHOCTEH. YCIOBHAas BepoATHOCTh. [IpaBuio
ymHOkeHUs. HesaBucumble coObiTus. IlpeacraBieHue skcrepuMeHTa B BUJIE jAepeBa. PemieHue
3a/la4 Ha HAaXOXJCHHE BEPOSATHOCTEM C MOMOUIBbIO JepeBa CIYy4alHOrO HKCIEPUMEHTa, AUarpaMm
Ditnepa.

9 KJIACC
[IpencraBnenue naHHBIX B BUAE TAONHMIL, TUarpaMM, rpaukoB, WHTEpHpeTalus JaHHBIX.
UreHue u nocTpoeHue Tadiuil, JuarpamMmm, rpadukoB 1Mo peaibHbIM JaHHbBIM.

[TepectanoBkn u (akropuan. CouetaHus u 4YHMCIO coderaHuit. TpeyronpHuk Ilackais.
Pemenue 3ana4 ¢ nucnosib30BaHEM KOMOMHATOPUKH.

['eomerpuueckass BeposTHOCTh. CiydailHBIA BBIOOP TOUYKH W3 (UTYphl Ha IUIOCKOCTH, U3
OTpe3Ka U U3 Iyrd OKPY>KHOCTH.
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Wcneitanne. Yenex u Heynaua. Cepus ucnbITaHU 10 nepBoro ycnexa. Cepust UCHBITaHUN
Bbepnymnu. BepositHOoCcTH cOObITHI B cepuy ncnbITaHUN bepHymm.

CrnyuailHas BeIMYMHA M pacCIpeleleHHE BEPOATHOCTEH. MaTemMaTHuecKoe OKHIAaHUE H
qucnepcus. IIpumepsl MaTeMaTHyecKoro OXUIAHUS KaK TEOPETUYECKOIO CPENHEro 3HA4CHMs
BEJIIMYUHBI. MareMaTndeckoe OXUAAHUE U JUCIEPCHUs CIy4alHOW BEJIIMYMHBI «UYUCIIO YCIEXOB B
CepUM UCIBITAaHUN bepHyum».

ITonsaTue o 3akoHe 60ONBIIMX Yncell. MI3MepeHre BEpOsSsTHOCTEN ¢ IOMOILIBIO YacTOT.

Poinp 1 3HaYeHHne 3aK0HA OOJIBIINX YHCENT B npupoac n O6H.[€CTB€.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

W3yuenne mareMaTHKH Ha YpPOBHE OCHOBHOI'O OOILIEro oOpa3oBaHMs HAmpaBleHO  Ha
JOCTIDKEHHE O0YYalOUIMMHCS JTMYHOCTHBIX, METANpPEJAMETHBIX M NMPEIMETHBIX 00pa3oBaTeIbHBIX
Pe3yabTaTOB OCBOEHUS Y4eOHOIO IIpeaMeETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yJIbTAThI OCBOCHHUS IPOrPAMMbI MO MaTEMaTHUKE XapakTepU3yrTcs: 1)
NaTPUOTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM MHTEPECA K MPOLIJIOMY U HACTOSUIEMY POCCUKMCKON MaTEMATHKHU, LIEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHXKCHUSIM POCCUUCKUX MAaT€MAaTUKOB U POCCHMCKOM MAaTeMaTUYECKOM LIKOJIBI,
K MCTIOJIb30BAaHMIO ATUX JTOCTHKCHUH B APYTHX HAyKax M MPHUKIAJIHBIX cepax;

2) rpasIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakaHNHA U PealTU3allii €T0 TPaB,

MPEJICTABIICHHEM O MaTeMaTHYCCKUX OCHOBAaX ()YHKIIMOHUPOBAHHS PA3IHYHBIX CTPYKTYP,
SIBJICHUH, TIPOLEAYp TPaKIAHCKOTO oOmecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKICHUIO JTUYCCKUX TPOOJIeM, CBS3aHHBIX C MPAKTUYCCKUM IMPUMCHCHHEM JIOCTH)KCHUN
HAYKH, OCO3HAHHEM BA)KHOCTH MOPAIbHO-ITHUCCKHX TMPHUHIMIIOB B JAEATCIBLHOCTH Y4EHOrO; 3)
TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTHBHOE Yy4YacTHE€ B PEIICHUH MPAKTHYECKUX 3a7ad MaTeMaTU4eCKOu
HaIpaBJIEHHOCTH, OCO3HAHMWEM BAXHOCTH MATEMaTHYECKOro OOpa30BaHMsI Ha MPOTSIKEHUU BCEH
KU3HH JUISI YCTICITHON MPO(ECCHOHANIBHONU AESITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BHIOOPOM M MOCTPOCHUEM WHIWBUIYAIBHOW TPACKTOPUM OOPA30BAHUS U KU3ZHEHHBIX
IUIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH; 4) IcTeTHUYecKoe
BOCIIMTAHME:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBHOMY U O3CTETUYECKOMY BOCHPUATHIO MaTeMaTHYECKUX
O00BEKTOB, 3a7a4, PEIICHU, pacCyKICHHUI, YMEHUIO BUACTh MAaTeMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE; D) HEeHHOCTH HAYYHOI0 MO3HAHMS:

OpI/IeHTaHI/Ieﬁ B JCATCIbHOCTH Ha COBPEMCHHYKO CHUCTEMY HAYYHBIX Hpe,[[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX Ppa3BUTUA UYCIIOBCKaA, IIPUPOABI U O6H_ICCTB8., IIOHMMAaHHEM
MaTeMaTH4eCKOMH HAayKH KakK C(l)epLI YeJIOBEUYECKOMN ACATCIIBHOCTHU, J3TaIlOB eé pPa3BUTHA U
SHAYUMOCTHU IJId pa3BUTHA HHUBUWIHW3AllUH, OBJIAACHUCM SA3BIKOM MATCMATUKU H MaTeMaTH4eCKOM
Ky.]'[BTypOﬁ KakKk CpCaACTBOM IIO3HAHUA MHpa, OBJIaICHHUEM HpOCTCﬁI.HHMH HaBBIKaAMH
HCCIIeT0BATEIbCKOM JCATCIIbHOCTH,

6) ¢pusnyeckoe BocnuTaHHMe, (popMUpPOBaHHE KYJbTYPbl  310POBbA u
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

TOTOBHOCTHIO TIPUMEHSATh MAaTeMaTHYECKHUE 3HAHUS B MHTEpPECaX CBOETO 370POBbs, BEIACHUS
3I0pOBOTO 00pa3za >XKW3HHU (3I0pOBOE MHUTaHWE, COATAaHCHPOBAHHBIM PEXHUM 3aHATUNA M OTIBIXA,
perynspHas (usuveckas aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBBbIKa pediekcuu, MpU3HAHUEM
CBOETO IMpaBa Ha OMIMOKY M TaKOTO ke MpaBa APYroro 4eaoBeKa;

7) JKOJIOTHYECKOE BOCIIUTAaHHUE:
OpHEHTAlMe Ha NIPUMEHEHNE MAaTEMATUYECKUX 3HAaHUM [UIsl pEIICHU 3a1a4
B 00JaCTH COXPAaHHOCTH OKpY’KAaloIIeWd Cpenbl, MUIAHUPOBAHHS TOCTYIKOB M OLIEHKH HX
BO3MOKHBIX TOCJEICTBUHM Ui OKpYXarollei Ccpeabl, OCO3HAHMEM TJI00aJbHOrO XapakTepa

19



HKOJIOTHYECKUX MPOoOJIeM W MyTel WX pelicHus; 8) aganTamus K H3MEHSIIOIIUMCS YCJIOBHSIM
COLMAJILHOM U NMPUPOJHOM CPeAbl: TOTOBHOCTBIO K JIEWCTBUSM B YCIIOBUSIX HEOIPEIEIEHHOCTH,
MOBBINICHUIO YPOBHHA CBOEH KOMIIETEHTHOCTH qgcpe3 MPAKTUYCCKYIO ACATCIIBHOCTb, B TOM YHCJIC
YMEHHE YUYUTBCS Yy JAPYTUX IIOJEH, MpHOOpeTaTh B COBMECTHOW JEATETLHOCTH HOBBIC 3HAHWS,
HaBBIKM M KOMIIETEHLIUH U3 OIBITA JAPYIHX; HEOOXOJMMOCTHIO B (POPMUPOBAHUN HOBBIX 3HAHUH, B
TOM uucie GopMyIrpoBaTh

UJeH, TOHATHUSA, TUNOTE3bl 00 O0BEKTaX U SBJICHUSAX, B TOM 4YHCIIE paHEe HE W3BECTHBIX,
OCO3HaBaTh JAC(PUIMTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, IUIaHUPOBATh CBOE PAa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO

CUTYaIMIO0 KaK BbI30B, TPEOYIONIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIEC PELICHUS U
neicTBus, GopMyIHpoBaTh U OLEHUBATh PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAIIPEIJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUS MPOrpaMMBbl IO MaTEMaTHKE Ha yPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromierocs 0yayT copMUpOBaHbl METANIPEIMETHBIE PE3yIbTATHI,
XapaKTepU3YIOIIUECs OBIAJCHUEM YHUBEPCAIbHBIMU [103HABATEIbHBIMU JCHCTBUSIMH,
YHUBEPCAJIbHBIMM ~ KOMMYHHMKATUBHBIMU JEMCTBUSAMHU U YHHUBEPCAIbHBIMU
PETyISTHBHBIMH EHCTBUSMHU.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YueOHbIe NeiicTBUs ba3oBble
JIOTHYeCcKHe JeliCcTBUA:

BBISIBISITh W XapaKTEPU30BaTh CYNIECTBEHHBIC MPHU3HAKH MAaTeMaTHYECKHMX OOBEKTOB,
MOHATHUH, OTHOIIEHUH MEXAY NOHATUAMH, (HOPMYITUPOBATh ONpEAEIeHNs MOHATUH, YCTaHABIMBATh
CYIIECTBEHHBIN NMpHU3HAK KJIACCH(PUKAIMK, OCHOBAHUS Ui O0OOILEHHS U CpaBHEHMS, KPUTEPUU
MPOBOJIMMOIO  aHajM3a; BOCIPUHUMATH, (OPMYTUpOBaTH U MPEOOpPa30OBBIBATH CYXKICHMS:
yTBEpIUTENbHBIE

U OTpULATENIbHbIC, €AMHUYHbIE, YaCTHbIC U OOIIME, YCIOBHBIE;, BBIBIATH MaTeMaTHYECKHe
3aKOHOMEPHOCTH, B3aUMOCBSI3M M NpPOTHBOpeuYHMss B (akTax, JaHHBIX, HAOMIONEHUSAX H
YTBEP)KICHUSX, MpeiaraTb KPUTEPUH Ul BBISBICHUS 3aKOHOMEPHOCTEH M HPOTHBOPEUMIA;
JieNIaTh BBIBOJIbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHYKTUBHBIX

YMO3aKIIOYEHNH,  YMO3AKIIOUEHMH 1O  aHAJIOrMM;  pa3Ouparb  J0OKa3aTelbCTBA
MaTeMaTHYECKUX YTBEPXKJICHHUH (TIpsMbIe U

OT MPOTHUBHOTO), MPOBOJAUTH CAMOCTOSITENILHO HECTIOXKHBIE JIOKA3aTeIbCTBA MaTEeMaTHUYECKUX
(akToB, BBICTpaMBaTh ApryMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE pacCyXJIeHHs; BEIOMpaTh crocol pemieHust yueOHoM 3a1a4u (CpaBHUBATh HECKOJIBKO
BapUaHTOB

pemieHusi, BBIOMpaTh HamOoJjee MOAXOIAMMUN ¢ YUETOM CaMOCTOSITENILHO BBIICICHHBIX

kputepueB). bazoBble ucciie10BaTeIbCKUeE IeiiCTBUS:

WCTIOJH30BaTh BOIPOCHI KaK HMCCIENOBATEIbCKHI WHCTPYMEHT MO3HAHUSA, (pOpMyIupoBaTh
BOTIPOCHI, (PHUKCHPYIONIHE MPOTUBOpEUNE, MPoOIeMy, CaMOCTOSTEIbHO YCTaHABINBATH UCKOMOE H
naHHoe, (OPMHUPOBATh TUIIOTE3Y, APTyMEHTHUPOBATh CBOIO IO3UIMIO, MHEHHE; NPOBOJUTH IO
CaMOCTOSITENTHO COCTaBJIICHHOMY IIJIaHY HECJIOXKHBIM SKCIIEPUMEHT,

HEOOJIBIIIOE HCCIIEIOBAaHUE IO YCTAHOBICHHIO OCOOEHHOCTEH MaTreMaTHYecKoro OOBeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKAY COOOM; CaMOCTOSATENLHO (POPMYIUPOBATH OOOOIEHHS M BBHIBOJIBI
o pe3yibTaTaM MPOBEAEHHOTO HAONIOJCHUS, MCCICIOBaHUSA, OLEHUBATh JOCTOBEPHOCTD
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MOJyYCHHBIX pPE3y/lIbTaTOB, BHIBOJOB M OOOOILICHMI; IMPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE
IIpolLecca, a TAKKE BBIIBUTaTh

MIPEIIIOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yClIOBUsX. PaGoTa

¢ HHpopmanmei:

BBIABJIATH HEAOCTATOYHOCTH u H30BITOYHOCTD I/IH(l)OpMaI_II/II/I, JaHHBIX,
H€O6XOI[I/IMBIX JJId pCUICHUA 3aa4u, BBI6I/IpaTB, AHaJIM3UPOBATh,
CUCTCMATU3UPOBATL U HHTCPIPECTUPOBATH

nH(OPMALIHIO Pa3IMYHBIX BUAOB U (OPM MpeACTaBleHUs; BEIOUpaTh (popMy mpeacTaBieHuUs
nH(OPMAaLIUY U WILTIOCTPUPOBATH pPEIllaeMble

3aJaud CXEMaMH, JuarpaMMaMHd, HWHOW TpapuKo U HX KOMOWMHAIUSIMH, OIICHUBAThH
HaAEKHOCTh HH(POPMAIIMU TIO KPUTEPHSIM, TPEATIOKECHHBIM YUUTEIEM

nimn C(i)OpMYJ'II/IpOBaHHBIM CaMOCTOSATCIIBHO.

KoMMyHuKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

BOCIIPUHUMATh W (OPMYJIHPOBATH CYXKIEHUS B COOTBETCTBHUH C YCJIOBHSMH U IEISAMH
OOmICHMSI, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W MUCHhMEHHBIX
TEKCTaxX, aBaTh MOSCHEHHS TI0 X0y PEIICHUS 3a7a4i, KOMMEHTHUPOBAThH MMOJTYyYEHHBIN Pe3ybTaT; B
Xo0Jle OO0CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl, MpoOIeMbl, perraemMoin
3a/lauM, BBICKA3bIBaTh WJEU, HAIICJICHHbIC HA IMOWCK PEIICHHUs, COMOCTaBJIATh CBOM CYXKICHHS C
CYXACHHUSIMH JAPYTUX YYaCTHHKOB JMAalora, OOHApYXHBaTh pa3ldyhe M CXOACTBO MO3UIUH, B
KOppeKkTHO# opme hopMynupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS; MPEICTABIATH PE3yIbTaThl
pelleHus 3a/ladyd, SKCIePHUMEHTa, UCCIIEOBAHMS, MPOEKTa, CaMOCTOSTENbHO BBIOMpATh (hopmar
BBICTYIUIGHHSI C YYETOM 3ajad TMpe3eHTalMu U OCOOEHHOCTEW ayauTOpUH; IOHUMATh U
WCIOJIb30BaTh MPEUMYILIECTBA KOMaHAHON ¥ MHIUBUIYaTIbHOU pabOThI

IpU pelIeHHH Yy4eOHBIX MaTeMaTHYeCKHX 3aj]ady; OPUHMMATh 1€Jlb COBMECTHOM
NeSTeNIbHOCTH, IJIAHUPOBaTh OPraHMU3AIMI0 COBMECTHOM paboThl, pacmpelenisaTh BUAbl paloT,
JIOTOBapUBaThCA, 00CYKIaTh MPOIIECC U Pe3yibTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B IPYNIOBBIX (hopMax paboThl (00CYXkAeHUS,, 0OOMEH MHEHHUSMHU, MO3TOBbIE IITYPMbI U
JpyTHUE), BHIIOIHATH CBOIO YacTh paObOThl M KOOPAMHUPOBATH CBOM JACUCTBUS C APYTUMH UiICHAMHU
KOMaHJIpl, OLIEHMBaTh KayecTBO CBOEro BKJaJa B OOLIMM MPOAYKT 1O KPUTEPHSM,
c(OpMyYIHPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasituBHble yHUBepcaJIbHbIE y4eOHbIe AeiicTBUsA CaMOoOpraHu3anus:

CaMOCTOSITENIbHO COCTaBJISAThH IIaH, aITOPUTM pelIeHUs 3a7aud (WIM €ro 4acTh), BBIOMPAThH
crnoco0 pemieHuss ¢ y4€TOM HMMEIOLUXCA PECypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIBb:

BIIQJIETh CIOCOOAMHU CaMOTPOBEPKH, CAMOKOHTPOJSI TpoIecca M pe3yibTara peHIeHUs
MaTeMaTUYECKON 3aJadyu; MNPEABUIACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a/layd, BHOCHUTh KOPPEKTHBBI B JIEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTENHCTB, HAMIEHHBIX
OmMOOK, BBIABICHHBIX TPYAHOCTEH; OIICHUBATh COOTBETCTBHE peE3yNIbTaTa JCSATEIbHOCTH
MOCTaBJICHHON IENIN U

YCIIOBUSIM, OOBSICHATH IPUYUHBI JOCTHIKEHUS WIIA HEJOCTHKECHHS 11e]Td, HAXOAUTh OIIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.
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MHNPEJIMETHBIE PE3YJBTATHBI
[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTo Kypca K KOHILy oOydyeHus B 5
kJjacce: YUncsia v BbIYMCIeHUS

[loHnMaTh M NpPaBUIBHO YHNOTPEONIATH TEPMHUHBI, CBSI3aHHBIC C HATYpaJbHBIMH UHCIIAMHU,
OOBIKHOBEHHBIMH U JIECATUUHBIMU IPOOSIMH.

CpaBHUBaTh M YyNOPSIOYMBATh HATypaJbHBIE YMCIIA, CPAaBHUBATh B INPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIE IPOOHU, IECATHYHBIC IPOOH.

CoOTHOCUTH TOUKY Ha KOOPJMHATHOM (YMCIIOBOM) MPSMOIl C COOTBETCTBYIOLIUM €M YUCIIOM U
M300pakaTh HATYpaIbHBIC YHCIIA TOYKAMHU Ha KOOPIUHATHOMN (YHUCIIOBOM) MPSMOIA.

BeimonuATe apudpmernyeckue ACHCTBUS C HATypalbHBIMM YMCIAMH, C OOBIKHOBEHHBIMU
IpoOsMU B IPOCTEHIINX CIIydasX.

BBINOIHATE IPOBEPKY, IPUKUAKY PE3YJIbTaTa BBIYUCICHUN.

OxpyrisiTh HaTypaibHbIC YHUCTIA.

Penrenune TeKCcTOBLIX 3224

Pemate TekcTOBbIE 3a7a4M apu(PMETHUECKUM CIIOCOOOM U C MOMOUIbIO OPraHU30BaHHOTO
KOHEYHOro nepedopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemarp 3amaum, conmeprkaliue 3aBUCUMOCTH, CBSI3bIBAIOLINE BEJIUYMHBI: CKOPOCTb, BpEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3alIMCH, CXEMBI, TaOIUIbI, 0003HAYEHUSI IPH PELIEHUH 3a/1a4.

[Tosib30BaTbcsl OCHOBHBIMM E€IMHHUIIAMHM H3MEPEHUS: LIEHbI, MAcChl, PaCcCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIPAYKaTh OJJHU €IMHUIbI BETUUYHUHBI YEPE3 JIPYTrHE.

W3Bnekarb, aHanM3upoOBaTh, OLIEHHWBATh WH(OpPMAlMIO, MPEACTAaBICHHYIO B Tabiauue, Ha
CTOJ0YaTON IMarpaMMe, HHTEPIPETUPOBATh MPEICTAaBICHHbIE JaHHBIE, CIIOJIb30BATh JJaHHBIE MPU
pelIeHnn 3a1au.

Har.lmzmaﬂ reomMeTpust
ITons30BaThCA rCOMCTPUYCCKUMHU TOHATHAMH: TOYKaA, IpsAMasd, OTPE30K, Jy4d, Yrol,

MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTe mnpuUMepsl OOBEKTOB OKPYXKAIOUIETO MHpa, HUMEIMUX (GOpMYy H3YUYEHHBIX
reoMeTpHUecKuX Guryp.

Hcnonp30BaTh TEPMHMHOJIOTHMIO, CBSI3aHHYKO C  YIVIAMU: BEpIIMHA CTOpPOHA, c
MHOTOYI'OJIbHUKAMHU: YTrOJl, BEpUIMHA, CTOPOHA, JUAroHajlb, C OKPYXHOCTBIO: paanyc, AHAMETD,
LEHTD.

N300paxaTh n3ydeHHbIE reoMeTpruecKkre GUrypbl Ha HEJIMHOBAHHOM U KJIeT4aTol Oymare ¢
MTOMOMUIBIO HUPKYJIIS U TUHEHKH.

HaxoauTs AMHBEI OTPE3KOB HENMOCPEACTBEHHBIM U3MEPEHUEM C TIOMOIIBIO JTMHEUKH, CTPOUTH
OTPE3KH 3alaHHOM UIMHBI; CTPOUTH OKPYXHOCTb 33JJaHHOTO pajnyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBajpara JUIsl UX MOCTPOECHHUS,
BBIYHCIICHUS IUIOIIAN U IEPUMETpa.

Bbruucniare nmepuMeTp M IIIOUIAa]b KBajapara, NpSIMOYTOJbHUKA, (DUTYP, COCTABICHHBIX W3
NPSIMOYTOJIbHUKOB, B TOM 4Hciie (pUryp, n300pak€HHBIX Ha KJIeT4aTo Oymare.

Ilonp30BaTbcsl OCHOBHBIMM METPHUYECKMMM E€IUHUIAMM WM3MEPEHUs JJIUHBL, IUIOLIA[N;
BBIPA)XaTh OJJHU €AMHUIIbI BEJIMYUHBI Uepe3 ApYyTrHe.

Pacnio3HaBath napannenenumnes, Ky0, UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpILINHA, peOpO IpaHb,
M3MEpPEHUs, HaXOAUTh U3MEPEHHs Napajuleenunenaa, Kyoa.
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Boruucnare 00béM KyOa, mapajuienienuena Mo 3aJaHHBIM HM3MEPEHHSAM, I10JIb30BaThCS
eIMHUIIAMU U3MEPEHUs 00bEMa.

Pemrate Heca0XXHBIS 3ala4yi Ha HU3MCPCHHUC TCOMCTPHUYCCKUX BCIWMYHUH B HNPAKTHYCCKUX
CUTyalusx.

[IpenmeTHbie pe3ysbTaThl OCBOCHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHIy OOy4deHus B 6
kJacce. Yncia v BbIYHCICHUSA

3HaTh ¥ TMOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3NIUYHBIMH BHJIAMH YUCEN M CIIOCOOAMHU HX
3aIUCH, IEPEXOAUTH (€CIIH ATO BO3MOKHO) OT OIHON (POPMBI 3aITUCH YHCIA K JPYTOM.

CpaBHMBaTh W yNOPAJOYMBATH LIEJble 4YHUCIA, OOBIKHOBEHHBIE U JECATUYHBIE JApOOH,
CPaBHMBATh YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BbimonHATe, coderass yCTHbIE W MUCHMEHHBIE MPHUEMBI, apu(MeTHuecKkue ACUCTBUS  C
HAaTYpaJdbHBIMH W  I[EJIBIMH  YHCIaMH, OOBIKHOBEHHBIMH M  JICCATHYHBIMH  JPOOSMH,
II0JIOKUTEIIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

BbruncnsaTh 3HaUYE€HUS YMCIOBBIX BBIPAKEHUM, BBIIOJHATH NMPUKHUIKY U OLIEHKY pe3yibTara
BBIUMCIICHUH, BBINOJHATh NPeoOpa3oBaHUs YHUCIOBBIX BbIPAKEHUHN Ha OCHOBE CBONCTB
apu(pMeTHYECKUX ACUCTBUM.

CoOTHOCUTb TOYKY Ha KOOPIMHATHOW IPSIMOM C COOTBETCTBYIOIIMM €M YHUCIOM U
n300pakaTh YyUclia TOYKAMU Ha KOOPAMHATHON MPSAMON, HAXOJUTh MOTYJIb YUCIIA.

CoOTHOCHUTH TOUKH B NPSMOYTOJIbHON CUCTEME KOOPJIMHAT C KOOPIAUHATAMH 3TOM TOUKH.

OKpyTasTh LENble YUCIa U IeCATHYHBIE TPOOH, HAXOIUTh NpUOIMKEeHUs yncen. UunciaoBbie
U OyKBeHHbIE BbIPAKEHUS

IlonnMmate u yrIOTpe6J'I$ITB TCPMHHBI, CBA3AHHBLIC C 3allUCBIO CTCIICHU 4YHCJIa, HAXOIAUTb
KBaapaTr u Ky'6 YucCia, BBIYUCIIATh 3HAYCHHUA YU CIIOBBIX BBIan(eHHﬁ, COACpIKAIUX CTCIICHU.

ITonp30BaThCA MMpU3HaKaMu ACIUMOCTH, PACKIIAAbIBATb HATYPAJIbHBIC YHUCJIAd Ha IIPOCTHIC
MHOXHUTCIIN.

ITonp30BaThCA MaCH_ITa6OM, COCTAaBJIATH MPOMOPLHUN U OTHOIICHU.

Hcnons3oBaTh 6YKBBI I 0003HAYCHHS YHUCET IpH 3alUCu MATCMATHYCCKUX BBIpa)I(eHHﬁ,
COCTaBJIATH 6yKBeHHBIe BBIPpAKCHUA U Q)OpMyHBI, HaxXoauThb 3HAYCHHA 6YKBCHHBIX BBIpa)I(eHHﬁ,
OCYHICCTBJIAA H6‘06XO):[I/IM]':>IC MMOJACTAaHOBKH H Hp606pa3OBaHI/I${. HaxoauTe HeM3BEeCTHBIN KOMIIOHEHT
PaBCHCTBA.

Pemenue TekcTOBBIX 32124

Pemate MHOTOIIIAarOBBIE TEKCTOBBIE 33/1a4M ApUPMETHIECKUM CITOCOOOM.

Pemarp 3amaum, cBSI3aHHBIC ¢ OTHOIICHHEM, TIPOIIOPITMOHATILHOCTRIO BEJTUYHH, TPOIICHTAMH,
pelIaTh TP OCHOBHEIC 3a/1a4M HA JJPOOH U TIPOIICHTHI.

Pemarp 3amaum, cojepikaniue 3aBUCHMOCTH, CBS3BIBAIONINE BEIUYHHBI: CKOPOCTH, BpEeMs,
paccrosiHue, IeHa, KOJWYEeCTBO, CTOMMOCTH, IPOM3BOIUTEIBLHOCTh, BpeMs, 00BEMa paboTHI,
WCIIOJB3Ys apu(MeTHISCKUe NEHCTBUSA, OIEHKY, IPUKUAKY, TIOJIB30BAThCS CIMHUIIAMU H3MEPEHUS
COOTBETCTBYIOIINX BEIIUYHH.

CocTaBnatb OyKBEHHBIC BBIPAXKEHHUS 110 YCIOBHIO 33]a4H.

W3Bnekary uH(OpMaLNIO, TPEICTABICHHYIO B TaOMUIaX, Ha JTUHEHHOW, CTONOYATON WK
KpYroBOM TuarpaMmax, UHTEPIPETUPOBATH MPEICTABICHHBIC TaHHBIC, UCIOb30BaTh JaHHBIC TIPH
pEIIeHNH 3a/ad.

[IpencraBiasaTh HHPOPMAIUIO C ITOMOIIBIO TAOJIHUII, IMHEHHOUN U CTOIOYATON TUarpamm.
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HarusaHast reomerpus

[IpuBOoIUTE TpUMEPHl OOBEKTOB OKPYXKAIOMIETO MHpA, HUMEIMUX (GOopMy H3yUdEHHBIX
TEOMETPUUYECKUX IJIOCKHX W TPOCTPAHCTBEHHBIX (HUTYp, MPUMEPHI PABHBIX U CHMMETPUYHBIX
¢buryp.

N300pakaTh ¢ MOMOIIBIO IIUPKYJIS, TMHEHKH, TPAHCIOPTHPA HA HEJTMHOBAHHOM U KIJIETYATON
Oymare M3y4eHHbIE TUIOCKHE TeOMETPUIECKUE (PUTYPHI B KOH(DUTYypaIlui, CHMMETPHYHBIC (PUTYPBI.

[Tonp30BaThCs TEOMETPUYECKUMHU TOHSATHIMU: PAaBEHCTBO (PUTYp, CHUMMETPHS, UCIIOIb30BaTh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CAMMETPHUEN: OCh CUMMETPHUH, LICHTP CUMMETPHUH.

Haxonuth BenWYMHBI YIVIOB U3MEPEHHEM C IOMOUIBIO TPAHCIOPTHUPA, CTPOUTH YIJIBI
3a/IaHHOW BEJIMYMHBI, NI0JIb30BAThCS IPU PEUICHUM 3a/1ad IPaJyCHOM MEpOW YIJIOB, pacliO3HABAaTh
Ha YepTexkax OCTPbIA, MPSIMOM, pa3BEPHYTHIN U TYIIOH YIJIbI.

Bbluucnate AnuMHY J0MaHOM, NEPUMETP MHOTOYTOJBHUKA, II0JIb30BaThCA E€AMHULAMU
WU3MEPEHMS JJIMHBI, BbIPAXaTh OJIHU €IMHULIBI U3MEPEHUS JUIMHBI YePE3 APyTHE.

Haxonutb, ncnonb3ys 4epTExXHbIE UHCTPYMEHTBI, PACCTOSAHUS: MEXAY ABYMS TOUKAMH, OT
TOYKHU J0 MPSAMOM, JJIMHY IIyTHU HA KBAJPATHOW CETKE.

Boruncnsate mwiomane Guryp, COCTaBICHHBIX U3 MPSAMOYTOJIBHUKOB, HCIOIB30BaTh pa30oreHne
Ha TNPSAMOYTOJBHUKH, Ha paBHbIC (UTYPHI, OCTpaWBaHUWE [0 MPSMOYTOJbHHKA, MOJIb30BAThCA
OCHOBHBIMHM €IMHULAMU H3MEpPEHUs IUIOLIaJH, BbIPAKaTh OJHU E€AMHMIBI U3MEPEHHUs IUIOLIAIN
yepes ApyTue.

PacnioznaBaTh Ha MOJENsSIX M M300paXKEHUAX NUPaMUIy, KOHYC, LMJIMHJpP, HUCIIOJIb30BATh
TEPMHUHOJIOTHIO: BEPILINHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIETYATON OymMare mpsMOYTOJIbHBIA MapajuieIeIUIIe].

Bbruncnsate 00bEM MPSAMOYIONBHOIO Mapajiesenunena, Kyda, Moib30BaTbCsi OCHOBHBIMU
eAMHUIIAMU U3MEPEHHS 00BEMA;

Pemarp Heclo)kHbIE 3aaud Ha HAXO0XK/IEHHWE I€OMETPUUYECKHUX BEIMYMH B MPaKTHYECKUX
CUTYaIHsX.

AJITEBPA:

[IpeameTHBIE pe3ynbTaThl OCBOCHHUSI MPOTPaMMBbl YU€OHOTO Kypca K KOHIy OOy4eHHus B 7
KJacce.
Yucia 1 BLIYUCJIECHUSA

BbImonHsITh, coueTas YCTHBIE W THCHbMEHHBIC TNPHEMBI, apHU(pMETHYSCKHE JCHCTBUS C
panroHaTFHBIMHU YUCIIAMH.

HaxoauThs 3HaYeHUS YHCITOBBIX BBIPAKEHHH, MPUMEHSITh Pa3HOOOPa3HbIC CIIOCOOBI U MTPHEMBI
BBIUUCIICHUS 3HAUSHHI APOOHBIX BRIPAKCHUH, COIEPIKAIINX OOBIKHOBEHHBIC U IECATHYHBIC IPOOH.

[lepexoautb OT OJHOW (OPMBI 3amMMCH YHCEN K Jpyroi (mpeoOpa3oBBIBATH AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECSITHYHYIO IPOOB).

CpaBHUBATH ¥ yIOPSIOYUBATH PAI[HOHATBHBIC YUCTIA.

OKpyriaTh yncna.

BBIMOMHSITE TPUKUIKY W OLEHKY pe3yJbTaTa BBIYUCICHUMN, OIICHKY 3HAYEHHH YHCIOBBIX
BBIpa)XKeHUH. BBITIONHATE IEHCTBUS CO CTENICHSIMHU C HaTypaJTbHBIMU ITOKa3aTEISIMU.

[TpuMeHsTh MPU3HAKY IETUMOCTH, PA3JIOKEHNUE Ha MHOKHTEIIH HATYPaITbHBIX YHCEIL.

PemaTh npakTHKO-OpHEHTUPOBAHHBIC 33/1a4H, CBS3aHHBIC C OTHOIICHHEM BEIHYHH,
IPONOPIIMOHATIEHOCTHIO BEJINYHH, MPOILIGHTAMHU, WHTEPIPETUPOBATh  PE3YJIHTATHI
pelIeHus 3a1a4 ¢ y4éTOM OrpaHHYCHUH, CBI3aHHBIX CO CBOWCTBAMH PacCMaTpPHBAEMbIX 00OBEKTOB.
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Auredpanyeckue BbIpasKeHUs

Hcnonb30BaTh anreOpanyeckyro TEPMUHOJIOTHIO M CUMBOJMKY, IPUMEHATh €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaia.

HaXOI[I/ITB 3Ha4YCHUA 6yKBeHHBIX Bblpa)KeHI/If/'I IIpU 3aJaHHBIX 3HAYCHUAX IICPCMCHHBIX.

BbImonHATeE mpeoOpa3oBaHus LIEIOr0 BBIPAKEHHS B MHOTOWIEH IMPHBEICHHEM MOJ00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BremonHATE YMHOXCHUC OJHOYJICHA HA MHOT'OYJICH U MHOT'OYJICHA HA MHOTOYWICH, IPUMCHATH
(dbopMyIIBI KBaJipaTa CyMMBI U KBaJjpaTa pa3HOCTH.

Ocy1mecTBIATh Pa310’KeHNE MHOTOWIEHOB HA MHOXKUTEIIN C ITIOMOIIbIO BEIHECEHUS 32 CKOOKH
00111er0 MHOXKUTEIS, TPYIIIUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (HOpMYIT COKpPAIIEHHOTO YMHOXKEHHUS.

[TpumeHsaTH MPEoOpa30BaHMsI MHOTOWICHOB JIJIsl PEIICHUS PA3IUYHBIX 337[ad M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU TOKa3aTeNsIMHM U1 [PeoOpa3oBaHUS
BBIpKCHUI. YpaBHEHUS] H HEPABEHCTBA

Pemate nuHElHbIE ypaBHEHHS C OJHOW IMEPEMEHHOM, NPUMEHsS IpaBWiIa Iepexona OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. 1IpoBepATh, ABIISIETCS JIM YUCIO KOPHEM YPaBHEHUS.

[TpumMensTH rpaduyeckre METObI P PEILICHUH JTUHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonOupath npumepsl nap 4Kces, SBJSIOIIMXCS PELICHUEM JIMHEHHOTO YpaBHEHUS C JBYMS
IIEPEMEHHBIMHU.

Crpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHUS C JIBYMs
NEPEMEHHBIMH, OJIb3YACh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctembl IBYX JIMHEHWHBIX YPAaBHEHMM C JBYMsI II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBnaTh W pemiath JIMHEHHOE YypaBHEHHWE WM CHCTEMY JIMHEWHBIX ypaBHEHUH 110
YCJIOBUIO 3aJla4d, HHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4¥ IOJyYEHHBIN
pe3yibTar.

DOyHKIUH

N300pakaTh Ha KOOPIAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33JJaHHBIM KOOpAUHATAM,
Jy4H, OTPE3KH, UHTEPBaJIbI, 3alIMChIBATH YNCIOBBIE IPOMEXYTKH Ha areOpanyeckoM si3bIKe.

OTMmeuaTh B KOOPAMHATHOW MJIOCKOCTH TOYKH I10 33JJaHHBIM KOOPJMHATaM, CTPOUTh rpapuKu
nuHeHbIX QyHKuui. CtpouTs rpaduk GyHKINU Y = |X|.

OnuceiBaTh ¢ TOMOIIbIO PYHKIIMI N3BECTHBIE 3aBUCUMOCTH MEX/1y BEJIMUMHAMMU:

CKOpPOCTb, BpeMsl, pacCTOSIHHE, 1[eHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOIUTEIBHOCTh, BpPEMS,
00BEM paboTHI.

HaxonuTs 3HaueHune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[TonumaTh Tpaduueckuii crnoco0 MpeaCTaBICHHUS M aHajdu3a WHPOpPMALUU, U3BJIEKaTh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPaQUKOB peaTbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.

[IpenmeTHble pe3ysbTaThl OCBOEGHHUS MPOTrpaMMbl y4eOHOTro Kypca K KOHIy oOyueHHs B 8
KJ1acce:

Yuciia 1 BLIYUCICHUA

Hcnonb30BaTh HAayalbHBIC NPEICTABICHHS O MHOXECTBE [EHCTBUTENBHBIX YHCEN IS
CPaBHEHMsI, OKPYIJICHMS M BBIYMCIECHUH, H300pa)xkaTb JEHCTBUTENbHBIE 4YMCIa TOYKAMU Ha
KOOPAMHATHOU IIPSIMOA.
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[TpumMeHsATH MOHATHE apU(METHUECKOTO KBaJIpaTHOTO KOPHS, HAXOIUTh KBaJIpaTHBIE KOPHH,
UCTOJNB3ys TMPH HEOOXOAMMOCTH KaJbKYJSATOP, BBIIOJIHATh NPEOOpa3OBaHMs BBIPAKEHHIH,
CoJlepKaIIMX KBAJAPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Vcnonp30BaTh 3amucH OOJBIIMX M MANbIX YHCEN C MOMOINBIO JECATUYHBIX Ipober u
creneHei yucaa 10. Anredpandeckue BbIpasKeHUs!

[IpuMeHATh TOHATHE CTENEHHW C IeNbIM II0Ka3aTelieM, BBIMOJHATE MPEOOpPa3OBaAHUSA
BBIPAKECHUM, COAEPIKALLUX CTEIIEHU C LIEJIBIM IT0KA3aTEIIEM.

BBIMONMHATE TOXIECTBEHHBIE IMPEOOpPA30BaHMS PAIMOHAIBHBIX BBIPOXEHUH  HAa OCHOBE
MpaBUJI ICHCTBUI HAJl MHOTOWJICHAMH M aJreOpandecKuMu IpOOsIMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEH.

[TpuMensaTh NpeoOpazoBaHUs BBIPAKEHUH JUIsl pelieHHs pa3IMyHbIX 33a4 M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHelHbIE, KBagpaTHbIE YPAaBHEHUS W PAUMOHAIBHBIE YPAaBHEHUS, CBOISAIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUU C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTENIINE UCCIENOBAHMS YPAaBHEHUN W CHUCTEM YPaBHEHHUW, B TOM YHCIE C
MpUMEHEHHEM rpaduuecKkux MpelCcTaBiIeHd (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE WM CUCTEMa
yYpaBHEHUU PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U TIpouee).

[TepexomuTh OT clOBeCHOH (OpPMYIHpPOBKM 3agadu K e€ anreOpamyecKkol Moaeinu ¢
MMOMOIIBIO COCTABJICHUSI YPABHEHUS UJIM CUCTEMBI YPABHEHHU I, HHTEPIPETUPOBAT B COOTBETCTBUHU
C KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIA PE3yNbTar.

[IpuMeHsATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB MJIsI CPAaBHEHUA, OLICHKH, pellaTh JIMHEHHbIC
HEpPaBeHCTBA C OJHOM TMEPEeMEHHONM M WX CHUCTEMBI, JaBaTh TpadUUECKyI0 HIUTFOCTPAIIUIO
MHO’KECTBA PELIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[ToHnMath ¥ UCHONB30BaTh (PYHKIIMOHAIBHBIE MOHITHS U A3BIK (TEPMUHBI, CHMBOJIHYECKHE
0003HaYeHHUsI), ONpPEAETATh 3HAaUeHHE (DYHKIMU MO 3HAYEHHUIO apryMEHTa, OIMpelnessTh CBOWCTBA

¢yskuu no e€ rpaguky. Ctpouts rpaduku 3JeMeHTapHBIX QYHKIUHN BUA:

# 2 3
Y x’ Y Y 24 \/_' y | I, OINHUCHIBATH CBOMCTBA YMCIIOBOI

byHKIUHA
o e€ rpaduky.

[IpeameTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHIy oOydeHus B 9
KJacce.
Yuciia 1 BLIYUCICHUA

CpaBHUBaTh U YIOPSAIOYNBAThH PAlIMOHAILHBIE U UPPAIIMOHATILHBIC YHCIIA.

BrimonaaTe apudMeTnyeckue NEUCTBUS C PAIlMOHATBHBIMU YHCIIAMH, COYETas yCTHBIC U
MMUCbMEHHBIC PUEMBI, BHITIOTHATH BEIYUCICHUS C UPPATMOHATIEHBIMU YHCIIAMH.

Haxomuth 3HaueHus cTeneHed ¢ IEeNbIMU TOKA3aTeNsIMU M KOpPHEW, BBIYUCIIATH 3HAYCHUS
YUCJIOBBIX BBIPAKEHUH.

OKpyrIsTh AEUCTBUTEIBHBIC YUCIIA, BHIIOIHATD MPUKUJIKY PE3YJIbTaTa BHIUUCICHHH, OLIEHKY
YHCIIOBBIX BBIPAKECHUH.
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YpaBHeHNS U HEPABEHCTBA

Pemrate nMHENHBIE U KBAApPATHBIC YPABHEHMs, YPABHEHUs, CBOIALIMECS K HUM, IIPOCTEUIINE
IpoOHO-pallMOHATIBHBIC YPABHEHHUS.

Pemate cucreMbl ABYX JMHEHHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JIMHEUHBIM.

Pematp TekCTOBBIE 3a/1a4 AIreOpandecKuM CIIOCOOOM € IMOMOILBIO COCTABIEHUS YPaBHEHUS
WJI CUCTEMBI IBYX YPABHEHMM C IBYMs IIEPEMEHHBIMU.

[IpoBOANTH IPOCTEHIINE UCCIENOBAHMS YPAaBHEHUM W CUCTEM YPaBHEHHU, B TOM YHCIE C
IIPUMEHEHHEM I'padUuecKuX MpeACTaBIeHUI (ycTaHaBIMBATh, UMEET JIM yPaBHEHHE WM CUCTEMA
YpaBHEHHH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemate nMHeHHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb pellIECHUE
HEPABEHCTB HA YMCJIOBOW IIPSIMOM, 3alIUCBHIBATH PEIIECHUE C IIOMOILBIO CHMBOJIOB.

Pemarp cucTembl JIMHEHHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKJIIOYAIOLIUE KBaJpaTHOE
HEpaBEHCTBO, M300pa)kaTb PpEIIEHUE CHCTEMbl HEPABEHCTB HAa YHCIOBOM MNpPSMOM, 3alUCHIBATh
pELIEeHNE C TOMOIIBIO CUMBOJIOB.

Hcnonbp30BaTh HEPABEHCTBA TP PELICHUH Pa3IMYHBIX 3a7ad.

DOyHKIUH
Pacnio3naBate (pyHKIMH WU3YYEHHBIX  BUJOB. ITokaspIBaTh CXeMaTHYECKH

PacIoJIokKEHUE HA KOOPIMHATHON IIOCKOCTH rpaduKkoB GyHKumi Buga: YV = #x,
*

y=4x+b y=-,y=ax’+bx+c, y=x> y=+x y= Il
OT 3Ha4yeHuil K03(UIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth M H300paXkaTh CXEMaTHYECKU TIpaduKU KBaJpaTUUHBIX (YHKIMH, ONHUCHIBATh
CBOMCTBA KBaIpaTUUHBIX (PYHKLIUN IO UX rpapuKam.

Pacnio3znaBath kBajpaTHUHYI0 (QYHKLHIO MO QopMyse, IPUBOIUTh IPUMEPHI KBAJAPaTUUHBIX
GyHKIUHN U3 peanbHON KU3HU, PU3UKU, TEOMETPHUU.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

Pacrio3HaBaTh apu(METHUYECKYI0O U T'€OMETPHUYECKYIO0 MPOTPEecCHMH MPH Pas3HbIX crocolax
3aJlaHusl.

BrInoHATE BBIUMCIEHUS C HCHOJIb30BaHMEM (GOpMyYaT N-ro uieHa apuQMeTH4YecKorl wu
Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh 4ieHbl OCIEI0BATENBHOCTH TOYKAMH HA KOOPIMHATHON IIOCKOCTH.

Pemarp 3amaun, cBA3aHHBIE C YHCIOBBIMU IMOCIIEIOBATENLHOCTSIMU, B TOM YHUCIIE 33/1a4d U3

peaybHOM JKU3HHU (C UCTOIB30BAaHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHUI).

I'EOMTPUA:

[IpenmeTHble pe3ysbTaThl OCBOEGHHUS MPOTrpaMMbl y4eOHOTro Kypca K KOHIy oOy4deHus B 7
KJ1acce:

Pacnio3HaBate M3y4eHHbIE TeOMETPHUUECKUE (PUTYPBI, ONPEAETIATh UX B3aHMHOE
pacrioyio’keHue, n300pakaTb reOMeTpUIecKre (PUryphl, BBITOTHATH YEPTEKU T10 YCIOBHIO 3a/1aUH.
W3MepsATh TMHENWHBIE U YIJIOBBIE BEIMYMHBL. PemiaTs 3a1a4i Ha BBIYMCIIEHUE JJINH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenatp TpyOyrO OILIEHKY JUHEHWHBIX W YIJIOBBIX BEIIMYMH TMPEIMETOB B PEATbHOW >KU3HU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mepbl 3TUX 0OBEKTOB IO MOPSAIKY BETUYHHBI.

CTpouTh 4epTekKHU K FTEOMETPUUECKHUM 3a7a4aM.

[Tonp30BaTbCs MpU3HAKAMU PAaBEHCTBA TPEYTOJBbHUKOB, UCIOJIb30BaTh MPU3HAKU U CBOKCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB MPHU PELICHUH 33]1a4.
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[IpoBOAUTH JTIOTHMUECKHUE PACCYKICHHS C UCTIOJIb30BAHIUEM T'€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcs MpU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEIHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSMOYTOJbHOTO TPEYrOoJIbHHKA, B pEUIeHUH
F€OMETPUUYECKHX 3a/1a4.

OnpenensTh NapalieIbHOCTh MPSMBIX C IMOMOIIBIO YTJIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTe NapajuieIbHOCTh MPSMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM MPSIMOM JI0 TOYEK APYTrou mpsiMOH.

Pemate 3amaum Ha kieTyaroi Oymare.

[IpoBOMUTh BBIYUCICHUS ¥ HAXOAWTh YHCJIOBbIE W OYKBEHHBIC 3HAYCHHS YIJIOB B
FEOMETPUYECKHUX 3a/1auyaxX C MCIOJb30BaHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yTJI0B, 00pa30BaHHBIX MMPU MEPECCUCHUH JBYX MapaUIebHBIX NMPSIMBIX ceKymlei. Permmars
MPAaKTUYECKHUE 3a/1a4H HAa HAXOKJICHUE YTJIOB.

Brnagers moHSITHEM T€OMETPUYECKOTO MECTa TOYCK. YMETh ONPEIeNsITh OMCCEKTPUCY yIiia U
CEepPEAUHHBIN MEPIEHANKYISAP K OTPE3KY KAK FTEOMETPUUYECKUE MECTA TOYEK.

@opMyJIUPOBATH OMNPEACIICHUS OKPYKHOCTH M Kpyra, XOpJbl M JAUAaMETpa OKPYKHOCTH,
MOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3TH CBOMCTBA IPU PEUICHUH 3a7a4.

Bragers moHsiTUEM ONMCAHHOM OKOJO TPEYrOJIbHUKA OKPYXHOCTH, YMETh HAaXOJUTh €€
nentp. [loms3oBarbes (hakTamMu O TOM, 4TO OMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA MEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, 4YTO CEPEAUMHHBIC NEPIECHIUKYISIPbl K CTOPOHAM TPEYTrOJbHUKA
MEepPECEeKalOTCsl B OJJHOM TOUKE.

Biagere noHsATMEM KacaTenbHOM K  OKPYKHOCTH, IIOJIb30BAaTbCsl  TEOPEMOM 0
MEPIEHANKYISIPHOCTH KacaTeIbHOW U paJinyca, MPOBEIAEHHOIO K TOYKE KaCaHUSI.

[Tonp30BaTbcsi  NPOCTEMIIMMHM  TF€OMETPUYECKMMHM  HEPAaBEHCTBAMM, MOHUMATh  HX
MPAKTUYECKUN CMBICII.

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUYCCKUEC IMTOCTPOCHUS C ITIOMOIIBIO MUPKYIIA U JIMHCHKH.

IIpenmeTHble pe3ysbTaThl OCBOEHHUS MPOTrpaMMbl y4eOHOro Kypca K KOHIy oOyueHHs B 8
KJ1acce:

Pacnio3HaBaTe OCHOBHBIE BHJIBI YETBIPEXYTOJBHMKOB, WX JJEMEHTHI, I0Jb30BATHCS HX
CBOMCTBAaMH IIpU PEIICHUH I'€OMETPUUECKHUX 3a]ad.

[IpuMeHsTH CBOMCTBA TOUKHU MEpeceueHs] MeAraH TPEyroJibHUKa (LIEHTpa Macc) B pelIeHUuU
3a1a4.

Biiagets noHATHEM CpeIHEN JIMHUU TPEYTrOJIbHUKA U TPAIleLIUK, IPUMEHTh UX CBOMCTBA IIPU
peuieHuu reomerpuueckux 3anxad. Ilomb3oBatbes Teopemon  dareca U TEeopeMou o
MIPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUS IPAKTUYECKUX 3a]1a4.

[TpuMeHATH MPU3HAKH [TOJOOUS TPEYTOJIBHUKOB B PEIIEHUN T€OMETPUYECKUX 3a/1aU.

[Tonp3oBatbest Teopemoit [Iudaropa mis pemeHrs reoOMEeTpUUECKUX U MPAKTUYECKHUX 3ajad.
CTpouTh MaTeMaTH4ECKYI0 MOJIENb B MPAKTUUYECKUX 33]a4ax, CAMOCTOSTENIBHO JENaTh YEpPTEX U
HaxOJUTh COOTBETCTBYIOLIUE JJIMHBI.

Biagers mnoHATHAMM CHHYCa, KOCHHYCAa M TaHI€HCAa OCTPOro yIjia MpsMOYIOJIBHOIO
TPEYroJIbHUKA. [10J1630BaTHCS STUMU MTOHATUSAMH JUIS PELIECHUS IPAKTUYECKUX 3a4a4.

Bbruucnate (pa3nu4HbIMU CIIOCOOAMH) TUIOIIAL TPEYTOJIbHUKA U IIJIOMIAJH MHOTOYTOJIbHBIX
¢uryp (monmp3ysich, riae HEOOXOIUMO, KalbKynaTopom). [IpuMeHSTh MOJTydeHHbIE yMEHHS B
MIPAaKTUYECKUX 3a/1a4ax.
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Bnagerp NOHATUMSAMH BIHCAHHOTO M ILIEHTPAJIBHOIO YIVIA, HCIOJB30BATh TEOPEMBI O
BIIMCAaHHBIX yriax, yriax MEeXIy XopJaaMu (CEKYyIIMMH) U yIiie MeXAy KacaTeJIbHOW M XOpIoi npu
peLICHUU TEOMETPUYECKUX 3a1ad.

Biagers NOHATHEM ONMCAaHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSATh CBOMCTBA OIMCAHHOIO
YETBIPEXYTOJILHUKA IIPU PELICHUU 3a]1a4.

IIpuMEHATH MOJTyYEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTHh MaTEMAaTHYECKUE MOJEIH IS 3a/1a4
peanbHON KM3HM M INPOBOJUTH COOTBETCTBYIOLME BBIYUCICHUS C IPUMEHEHHEM I0100us U
TPUTOHOMETPUH (TIONIB3YSACH, I/1€ HEOOXOIUMO, KAJIBKYIIATOPOM).

[IpenMeTHbIe pe3yNbTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTo Kypca K KOHIy oOydyeHus B 9
KJj1acce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUH OCTPBIX YIJIOB, HAXOJHUTH C UX MOMOIIBIO PAa3JINYHbIC
AJIEMEHTHl IPSIMOYTOJIBHOIO TPEYroJIbHUKA («PEIICHHE NPSAMOYTOJbHBIX TPEYTrOJIbHUKOBY).
HaxoauTs (¢ HOMOLIBIO KAJIBKYJIATOPA) JUIMHBL U YIJIbl 111 HETAOJIMYHBIX 3HAUYCHUH.

[Tonp3oBatbes (opMynaamMM HPUBEJCHHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM
JUISL HAXOXKICHHUS COOTHOILIEHUIN MEXly TPUTOHOMETPUYECKMMH BEJIMYMHAMH.

Hcnonp30BaTh TEOpEMBl CHHYCOB M KOCHMHYCOB JUI HaxXOXKICHMS Pa3IMYHBIX JJIEMEHTOB
TPEYroJIbHUKA («peIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX IPH PEILIEHUH F€OMETPHUECKUX 3aj1au.

Brnaners moHsaTusMu mnpeoOpazoBaHMs OJO00US, COOTBETCTBEHHBIX 3JIEMEHTOB IOJOOHBIX
¢uryp. Ilosnb30BaThcs CBOMCTBaMU 1M0A00MS MPOU3BOJIBHBIX (DUIYp, YMETh BBIUUCIATH JJIMHBI U
HaXOAUTh YIIbl Yy NoJoOHbIX ¢uryp. Ilpumensrs cBoiicTBa 1momoOus B MPAaKTUYECKHX 3aayax.
YMeTh NpUBOAUTH IPUMEPHI IT0J00HBIX PUTYp B OKPYKAIOILIEM MUDE.

[Tonb30BaTbcs TeopeMaMu O NPOM3BEICHUHM OTPE3KOB XOpZ, O IMPOU3BEAECHUU OTPE3KOB
CEKYILIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcsl BEKTOpaMU, IOHUMATh UX T€OMETPUUECKUN U U3NUECKUN CMBICI, TPUMEHSTh
UX B PEIIEHUU TE€OMETPHUECKHX M (uznueckux 3agad. [IpuMeHATH CKalsipHOE NPOM3BEIECHUE
BEKTOPOB JUIsl HAXOKJCHUSI JUTHH U YTJIOB.

[Tonb30BaTbcs METOAOM KOOPAMHAT HA IIJIOCKOCTH, HPUMEHATh €ro B pEIICHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.

Bnagerp MOHATHSMHM NPaBUWJIBHOIO MHOTOYTOJBHHUKA, JJIUHBI OKPYKHOCTH, JUIMHBI JYTH
OKPY)KHOCTH M paJdaHHOM Mepbl yIJa, yMETh BBIUMCIATH IUJIOLIAAb Kpyra M €ro 4Yacrem.
[IpuMeHsTh MOoTy4YeHHbIE YMEHUS B IPAKTUUECKUX 33/1a4ax.

Haxomute ocu (WM LEHTpbI) CUMMETpUU (GUTYp, NPUMEHSATh ABWKEHUS IUIOCKOCTU B
MIPOCTEUIINX CITydasX.

[IpuMeHsTH MOoNTy4YeHHbIE 3HAHUS Ha MTPAKTUKE — CTPOUTHh MaTeMaTHUeCKUe MOJIEH [T 3a7a4
peaibHOM KH3HU U IPOBOAMTH COOTBETCTBYIOLIUE BBIUMCICHHUS C NPUMEHEHUEM MO0J00Us U
TPUTOHOMETPUYECKHUX (QYHKIIHH (ITOJIb3YACH, T HEOOXOAUMO, KAIbKYISITOPOM).

BEPOATHOCTDB U CTATUCTUKA
[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTo Kypca K KOHIy oOydyeHus B 7
KJ1acce:

YuraTh nHPOpPMAIINIO, IPEACTABICHHYIO B TAOIUIIaX, HA AUarpaMMax, MPeICTaBIsATh JaHHbIC
B BUJI€ TaOJIHII, CTPOUTH TUArpaMMbl (CTOIOMKOBBIE (CTOIOYATHIE) M KPYTOBBIE) [0 MACCHBAM
3HA4YCHU.
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OnucelBaTh M HMHTEPIPETUPOBATH pEAIbHBIE YKCIOBBIE [AHHBIE, IPEACTABICHHBIE B
TaOJMIIax, HA IMarpaMMax, rpapukax.

Hcnons3oBarh [ ONMCaHUS JAHHBIX CTaTUCTUYECKUE XApPaKTEPUCTUKU: CpelaHee
apupmeTHyecKoe, MeJuaHa, HauboJblllee U HaUMEHbLIee 3HaYeHus, pa3Max.

Hmerp mpenctaBieHHEe O CIy4aiHOM HM3MEHYMBOCTH Ha MpHUMeEpax LeH, (U3UUECKUX
BEJINYUH, aHTPOIIOMETPUUECKUX JTaHHBIX, UMETh IIPEJICTABICHUE O CTATUCTUYECKOW YCTOMUNBOCTH.

[IpenmeTHbie pe3ysbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHIy oOy4deHus B 8
KJacce:

M3BnekaTs 1 mpeoOpa3oBeIBaTh HHPOPMAIHIO, TIPEICTABICHHYIO B BUJE TAOIHII, TUarpaMm,
rpaduKOB, MIPEACTABIATH JaHHBIE B BUJE TaOIUII, JHarpaMm, rpa)ukoB.

OnwuchIBaTh JaHHBIC C TIOMOIIBIO CTATHCTUYCCKHUX IMOKA3aTelNe: CPeIHUX 3HAYCHHHA M Mep
pacceuBaHusl (pa3Max, JUCIIEPCUsS U CTAaHJAaPTHOE OTKIIOHCHUE).

HaxoauTh 9acTOTHI YMCIIOBBIX 3HAYCHHUI M 9aCTOTHI COOBITUH, B TOM YHUCIIE TIO Pe3yIbTaTaM
M3MEpEHUI 1 HaOJIFOICHUH.

HaxomuTh BEpOSATHOCTH CITy9allHBIX COOBITHH B OIBITAaX, 3HAS BEPOSTHOCTU SJIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMH 3JICMCHTAPHBIMU COOBITHSIMH.

Hcnonb3oBare Tpaduveckue MOJCIU: ACPEBO CIYYalHOTO SKCIEPUMEHTa, JUarpaMMbI
Diinepa, ynucioBas mpsmasi.

OnepupoBarh TMOHATHSAMHU: MHOXECTBO, ITOJMHOXKECTBO, BBINOJHATh ONEpAMd  HaJ
MHOXKECTBaMHU: OOBCIMHCHUE, IEPECEYCHUE, OTMOJIHEHHE, IEePEUUCIIATh DJIEMEHThHI MHOMKECTB,
MIPUMECHSITh CBOHCTBA MHOXECTB.

Hcnonb3oBath Tpaduyeckoe MPEICTaBICHUE MHOXECTB M CBS3€H MEXKIy HUMH  JIS
OIIMCAHUS TTPOIIECCOB W SIBIICHUH, B TOM YHCIIC TIPH PEIICHUH 3aJ1ad U3 IPYTHX YUISOHBIX MPEIMETOB
1 KYpPCOB.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTo Kypca K KOHIy oOydeHus B 9
KJj1acce:

N3Bnekars u mpeoOpa3oBeIBaTh HHPOPMAIIHIO, TPECTABIEHHYIO B PA3IMYHBIX UCTOUHHUKAX B
BUJie TabIMIL, AUarpamMm, rpauKoB, MPEICTABIATh JaHHBIE B BUJIE TaOJIUL], JUarpaMm, rpauKoB.

Pemate 3amaun OpraHM30BaHHBIM IEpPeOOPOM BApPHAHTOB, a TAKXKE C HCIOJIb30BAaHUEM
KOMOWHATOPHBIX MPaBUII U METOJIOB.

Hcnonp30BaTh onMcareiabHble XApaKTEPUCTUKHU JUIsI MAaCCHBOB YMCIIOBBIX JIaHHBIX, B TOM
4HCJIE CPEHUE 3HAUECHUS U MEPHI paCCEUBAHUS.

HaxoauTh 4acTOThl 3HaY€HU M YacTOTHI COOBITHS, B TOM YHCJE MOJIb3YACh Pe3ylbTaTaMu
MPOBEACHHBIX U3MEPEHUN U HAOJIFOICHUH.

HaxoauTh BepOATHOCTH CITy4ailHBIX COOBITHH B M3YUEHHBIX OIBITAX, B TOM YHCJIE B OINBITAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHSIX UCIBITAHUN JI0 MEPBOrO ycrexa, B
cepusixX UCnbITaHuN bepHyIu.

HNmeTts nipeacTaBiieHUE 0 CIIy4alHOW BEJIMYMHE U O PACTIPEICIICHUN BEPOATHOCTE.

Hmetb mpeacTaBieHHE O 3aKOHE OOJNBIIMX YHCEN KaK O MPOSIBICHUHM 3aKOHOMEPHOCTU B
Clly4yailHOM M3MEHYUBOCTH U O POJIM 3aKOHA OOJBIINX YKCET B MPUPOJE U OOILECTBE.
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TemaTnyeckoe MIIAHUPOBAHUE ¢ YKA3aHMEM KOJHYECTBA aKaIeMHUYeCKUX
YacoB HA OCBOCHHE KAXK/A0il TeMbl y4e0HOI0 MpeAMeTa

MaremaTuka
S kaace
Ne | Tema\paznmea Koa-Bo Koa-Bo Koa-Bo Y4eOHO-MeTONMYECKHE
n/n 4acos, KOHTPOJILHBIX | MPAKTHYECKUX | MATepPUAJIbl, B TOM 4HCJIe
OTBOJUMBIX | padoT pador 3JIEKTPOHHbIE
HA
O0CBOEHME
TeMBbI
1. | HarypanbHbie 43 5 bubmmoreka [TOK
gucia. [leficTBus https://m.edsoo.ru/7f4131ce
C HAaTypaJbHBIMH VYun.py https://uchi.ru
qyHucJiiaMu
2. | Harnsgmas 12 1 2 bubmuorexa LIOK
TECOMETPHSL. https://m.edsoo.ru/7f4131ce
Jluanm Ha VYuu.py https://uchi.ru
TUTOCKOCTH
3. | OOBIKHOBEHHEIE 48 5 bubmunorexa [IOK
npobu https://m.edsoo.ru/7f4131ce
4. | HarmsgHas 10 1 1 Bbubnmoreka IJOK
TEOMETPHSIL. https://m.edsoo.ru/7f4131ce
MHuoroyronbHuK VYuau.py https://uchi.ru
u
5. | Hecsatuunsie 38 2 butmmoreka [IOK
IpooH https://m.edsoo.ru/7f4131ce
6. | Harmsanuas 9 1
reometpus. Tena
1 GUTYpHI
B IIPOCTPAHCTBE
7. | IloBTOpeHue u 10 1 bubmmnoreka [HOK
0000uIeHNe https://m.edsoo.ru/7f4131ce
VYuu.py https://uchi.ru
8. | OBULIEE 170 15 4
KOJIMYECTB
O YACOBIIO
IMPOTPAMME
6 xnacc
Ne | Tema\pa3znen Koxa-Bo Koxa-Bo Koa-Bo YueOHO-MeTOIUYECKHE
n/n 4acoB, KOHTPOJIBHBIX | MPAKTHYECKUX | MATEPHAJIbI, B TOM YHCJIE
OTBOAMMBIX | padoT pa6ort 3J1eKTPOHHbIE
HA
OCBOEHHE
TeMBbI
1. | HarypanbHbie 30 2 bubmuoteka ITOK
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https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/
https://m.edsoo.ru/7f4131ce
https://uchi.ru/

YHUclia https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
Yuu.py https://uchi.ru
2. Harnsgnas 7 bubmmorexa [JOK
TCOMETPHSL. https://m.edsoo.ru/7f4131ce
[Ipsimble Ha POII
IUIOCKOCTH https://resh.edu.ru
3. Hpobu 32 bubmmorexa [JOK
https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
4, 6 Bbubnmoreka IJOK
Harnsanas https://m.edsoo.ru/7f4131ce
reoMeTpus. POII
CummeTpus https://resh.edu.ru
Yuu.py https:/uchi.ru
5. | Bepaxenus ¢ 6 bubamoreka [HOK
OykBaMu https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
6. Harnanuas 14 Bubnmnorexa [JOK
reOMETpHSL. https://m.edsoo.ru/7f4131ce
@urypsl Ha PoII
MIIOCKOCTH https://resh.edu.ru
7. TlomoxxuTeanHEBIC 40 butmmoreka [IOK
u https://m.edsoo.ru/7f4131ce
OTpULIATEIbHbBIE POII
qucia https://resh.edu.ru
8. IIpencraBnenue 6 butmmoreka [JOK
JTaHHBIX https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
9. Harnanuas 9 butmmoreka [JOK
TEOMETpHSL. https://m.edsoo.ru/7f4131ce
Durypsi B PoOLI
HPOCTPAHCTBE https://resh.edu.ru
butmmoreka [IOK
https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
10. | [NoBrOpeHwue, 20 bubmmnoreka [JOK
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https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/

000011IEHME, https://m.edsoo.ru/7f4131ce
CHCTEMaTHU3allus POII
https://resh.edu.ru
11. | OBLIEE 170 | 17 5
KOJIMUYECTBO
YACOBIIO
MNPOI'PAMME
Auredpa
7 ki1acc
Ne | Tema\paznen Koa-Bo Koa-Bo Koa-Bo Y4eOHO-MeTONMYECKHE
n/n 4acoB, KOHTPOJIBHBIX | MPAKTHYECKUX | MATepHAJIbl, B TOM YHCIIe
OTBOIUMBIX | padoT pador 3JIEKTPOHHbIE
Ha
OCBOEHHUE
TeMBbI
1. Yucna u 25 2 Bbubnmnoreka IJOK
BBIYHCIICHHSL. https://m.edsoo.ru/7f4131ce
PanmonanbHbie POIII
qucna https://resh.edu.ru
2. | AnreOpanueckue 27 2 Bu6mmoreka [IOK
BBIPaXXCHHUS https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
3. | YpaBHeHus u 20 1 bub6imoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
4. Koopaunats! u 24 1 Bbubnmnorexa [JOK
rpaduku. https://m.edsoo.ru/7f4131ce
DyHKIUU PoII
https://resh.edu.ru
5. | lloBTOpenue u 6 1 Bbu6imoreka [IOK
06o0menue https://m.edsoo.ru/7f4131ce
PoII
https://resh.edu.ru
6. OBLIEE 102 7 0
KOJUYECTBO
YACOBIIO
MNPOI'PAMME
8 kirace
Ne | Tema\pazaen Koua-Bo Koua-Bo Koua-Bo Y4ebOHO-MeTOAUYECKHE
n/m 4acoB, KOHTPOJIBHBIX | MPAKTHYECKUX | MATEPHUAJIbI, B TOM YHCJIE
OTBOJUMBIX | padoT pa6ot 3J1eKTPOHHbIE
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Ha

OCBOEHHE
TeMbl

Yucna u 15 bub6mmoreka [JOK
BBIYKCIIEHUSL. https://m.edsoo.ru/7f4131ce
Ksanparnsie POII
KOPHHU https://resh.edu.ru

VYuu.py https://uchi.ru
Uucna u 7 butmuoreka [IOK
BBIYHCIICHHUS. https://m.edsoo.ru/7f4131ce
CremneHs C 1eTbIM POII
oKa3aTeNneM https://resh.edu.ru
Anrebpandeckue 5 bubamnoreka [HOK
BBIPAKCHHSI. https://m.edsoo.ru/7f4131ce
KBanparHblit POII

. https://resh.edu.ru

TPexICH VYuu.py https://uchi.ru
AnrebOpandeckue 15 Bbubanoreka [IOK
BBIPQKEHUSL. https://m.edsoo.ru/7f4131ce
AnreGpandeckas POl
1poGb https://resh.edu.ru

VYuau.py https://uchi.ru
VYpaBHeHus u 15 bub6imoreka [IOK
HEepaBEHCTBA. https://m.edsoo.ru/7f4131ce
KBanparusie PoLI
ypaBHEHHS https://resh.edu.ru
YpaBHeHus u 13 bubnuotexa [JOK
HEpaBEHCTBA. https://m.edsoo.ru/7f4131ce
Cucremsl POII
ypaBHEHUIA https://resh.edu.ru

VYuau.py https://uchi.ru
YpaBHeHUS U 12 bubmmorexa [[OK
HEPaBEHCTBA. https://m.edsoo.ru/7f4131ce
Hepasenctaa PoOLI

https://resh.edu.ru

VYuau.py https://uchi.ru
DYHKINH. 5 Bbu6imoreka [IOK
OcHoOBHBIE https://m.edsoo.ru/7f4131ce
TIOHATHS PoII

https://resh.edu.ru

VYuu.py https://uchi.ru
OyHKIHH. 9 bubmmnorexa [JOK
Yucnossie https://m.edsoo.ru/7f4131ce
¢dbyHKIMHN POIII

https://resh.edu.ru
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Vun.py https://uchi.ru

10. |ITloBTopenue u 6 1 bubnmnoreka [JOK
06o0mmenue https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
VYuu.py https://uchi.ru
11. |OBLIEE 102 10 0
KOJMYECTBO
YACOBIIO
MNPOI'PAMME
9 kJ1acc
Ne | Tema\pazmen Koua-Bo Koua-Bo Koua-Bo Y4eOHO-MeTOAUYECKHE
n/ 4acoB, KOHTPOJILHBIX NPaKTUYEeCKH | MaTepHalbl, B  TOM
1| OTBOAUMBIX | padoT X pabot 4YucJie JJIeKTPOHHbIE
Ha OCBOEHHE
TeMBbI
1. | Yucnawm 9 1 Bu6nuoreka IJOK
BEIYHCIIEHHSL. https://m.edsoo.ru/7f4131
JlercTBUTEIbHBI ce
€ uncia PoII
https://resh.edu.ru
VYuau.py https://uchi.ru
2. YpaBHeHuUs u 14 2 Bu6nuoreka IJOK
HEPaBEHCTBA. https://m.edsoo.ru/7f4131
YpaBHeHUs ¢ ce
OJIHOM POII
IepeMeHHO https://resh.edu.ru
3. | YpaBHeHus 1 14 1 Bbubmuorexa LIOK
HEepPaBEHCTBA. https://m.edso0.ru/7f4131
Cucremsbl ce
ypaBHEHUI POII
https://resh.edu.ru
VYuu.py https://uchi.ru
4, YpaBHeHuUs u 16 1 Bu6mmoreka IJOK
HEepaBEHCTBA. https://m.edso0.ru/7f4131
Hepasenctia ce
POUI
https://resh.edu.ru
VYuu.py https://uchi.ru
5. | OyHKIIUN 16 2 Bubmoreka [JOK
https://m.edso0.ru/7f4131
ce
POII
https://resh.edu.ru
6. | YucmoBsie 15 1 Bubnmoreka [IOK
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HoCIe0BaTeIbH https://m.edsoo.ru/7f4131
ocTH ce
POII
https://resh.edu.ru
VYuu.py https://uchi.ru
7. | IloBTOpenue, 18 1 Bubnmnoreka [IOK
00001Ienue, https://m.edsoo.ru/7f4131
CUCTEeMaTH3alus ce
3HaHUI POII
https://resh.edu.ru
Vuu.py https://uchi.ru
8. | OBILIEE 102 9 0
KOJIMYECTB
O YACOB IIO
MNPOI'PAMME
I'eomerpus
7 kiace
Ne | Tema\pazaen Koa-Bo Koua-Bo Koua-Bo Y4ebHo-MeTONMYECKHE
n/n 4acos, KOHTPOJIbLHBIX NPaKTHYEeCKH | MAaTCPHAJIBI, B TOM
OTBOAMMBIX | paGoT X pador IUCIE ITEKTPOHHbBIE
HAa OCBOCHHE
TeMbl
1. | IIpocreitmue 14 bubanoreka [HOK
reOMETPUUCCKUE https://m.edso00.ru/7f413
¢urypsl u ux 1lce
CBOMCTBA. POLI
Vsmepenue https://resh.edu.ru _
VYuu.py https://uchi.ru
TEOMETPUYECKUX
BEJIMYHMH
2. 22 1 butmmoreka [IOK
https://m.edsoo.ru/7f413
TpeyrojabHUKH 1ce
PoII
https://resh.edu.ru
3. | lapannensHble 14 1 Bbu6mmoreka [IOK
npsiMbIe, https://m.edso0.ru/7f413
CyMMa yTJIOB lce
TPEYroJIbHUKA PoOLI
https://resh.edu.ru
VYuu.py https://uchi.ru
4. | OkpyX)HOCTb U 14 1 butmmoreka [IOK

KpYT.
T'eomerpuuecku
e

https://m.edsoo.ru/7f413
1ce

oI
https://resh.edu.ru
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MOCTPOCHUS Vun.py https://uchi.ru
5. | IloBTopenwue, 4 1 bubnmoreka [HOK
0000mIeHNe https://m.edso00.ru/7f413
3HaHUH 1ce
PoOLI
https://resh.edu.ru
6. | OBIIEE 68 4 0
KOJIMYECTB
O YACOBIIO
MNPOI'PAMME
8 knacc
Ne | Tema\pa3znen Koa-Bo Koa-Bo Koa-Bo Y4eOHO-MeTOAMYECKHE
n/ 4acoB, KOHTPOJIbHBI | MPAKTHYECKH | MaTepUaJbl, B TOM YHUCJIe
n OTBOAUMBI | X padoT X pador 3JICKTPOHHbIE
X Ha
OCBO€EHHeE
TeMbI
1. | YeThIpEXyroibHUKH 12 1 Bu6mmoreka [IOK
https://m.edsoo.ru/7f4131c
e
POII
https://resh.edu.ru
VYuu.py https://uchi.ru
2. | Teopema Qarneca u 15 1 bub6immoreka [IOK
TeopeMa o https://m.edsoo.ru/7f4131c
MPOTIOPITUOHATBHBIX e
OTpe3Kax, MoA00HbIe f)gm
TPEyroJIbHUKH https://resh.edu.ru
3. ITnomans. 14 1 butmuorexa LIOK
Haxoxnenue https://m.edsoo.ru/7f4131c
I ONEN R e
TPEYTOIBbHUKOB U PoII
MHOTOYTOJBHBIX https://resh.edu.ru
uryp. Yuu.py https://uchi.ru
[Inomaan nogoOGHBIX
¢uryp
4, Teopema [Tudaropa 10 1 bubmuoreka [IOK
u https://m.edsoo.ru/7f4131c
Hayvasa e
TPUTOHOMETPHUH PoII
https://resh.edu.ru
Yuu.py https://uchi.ru
5. VYTIIE B 13 1 bubmmoreka [JOK
OKPY>KHOCTH. https://m.edsoo.ru/7f4131c
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Bnucannsie n
OITMCaHHbBIE
YETHIPEXYTOJbHUKHI
. Kacarempnabie K

e

POIII
https://resh.edu.ru

OKPYXHOCTH.
Kacanue
OKPY>KHOCTEH
6. | IloBropenwue, 4 1
00001IeHIe 3HAHNH
7. | OBIIEE 68 6
KOJMYECTBO
YACOBIIO
INPOI'PAMME
9 kanacc
Ne | Tema\pazgea Koa-Bo Koa-Bo KoJa-Bo YueOHO-MeTOAUYECKHE
n/n 4acoB, KOHTPOJIBHBIX | MPAKTHYECKUX | MATEPHAJIbI, B TOM YHCIIE
OTBOAUMBIX | padoT pador 3JIEKTPOHHbIE
Ha
OCBO€EHHeE
TeMbI
1. | Tpuronometpwusi. 16 1 Bubmuorexa LJOK
Teopembl KOCHHYCOB https://m.edsoo.ru/7f4131c
U CUHYCOB. [
Pemenue POl
TPEYrOTBHHKOB https://resh.edu.ru _
Yuu.py https://uchi.ru
2. | [IpeobpaszoBanue 10 1 Bubnunoreka [IOK
o100wsI. https://m.edsoo.ru/7f4131c
Mertpuueckue e
COOTHOILICHUS POIII
B OKPYKHOCTH https://resh.edu.ru
3. BexTtopst 12 1 bubnuoreka [IOK
https://m.edsoo.ru/7f4131c
€
POUI
https://resh.edu.ru
Yun.py https://uchi.ru
4. | JlexapToBHI 9 1 Bbubmoreka [JOK
KOOpJMHAThl Ha https://m.edsoo.ru/7f4131c
MJIOCKOCTH [
POUI
https://resh.edu.ru
Yun.py https://uchi.ru
5. | [IpaBunbHbIC 8 1 Bubnuroreka [IOK
MHOTOYTOJIbHHUKH. https://m.edsoo.ru/7f4131c

38



https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://resh.edu.ru/
https://uchi.ru/
https://m.edsoo.ru/7f4131ce

JlniHa OKpyKHOCTH
Y TUTOIAb KpyTa.

e
POIII

BrrauciieHue https://resh.edu.ru
rIonaaein
6. JBmxenus 6 bubnuoreka [JOK
TUIOCKOCTH https://m.edsoo.ru/7f4131c
e
PO
https://resh.edu.ru
VYuu.py https://uchi.ru
7. 7 1 bu6mmoreka IJOK
https://m.edsoo.ru/7f4131c
IloBTOpEHME,
00001Eenme, &
CHUCTEeMaTHU3alMs POIN
" https://resh.edu.ru
St VYuau.py https://uchi.ru
8. OBIIEE 68 6 0
KOJIUYECTBO
YACOBIIO
INPOT'PAMME
BeposiTHOCTB M CTATHCTHKA.
7 kaacc
Ne Tema\pazaen Koxa-Bo Koxa-Bo Koa-Bo Y4eOHOo-MeTOAMYCCKHE
n/n 4acoB, KOHTPOJIBHBIX | MPAKTHYECKUX | MATEPHUAJIbl, B TOM YHCJIE
OTBOAMMBIX | paboT padort 3JIEKTPOHHbIE
Ha
OCBOEHHE
TeMblI
1. [IpencraBnenne 7 2 Bbubmuorexa LIOK
JTAaHHBIX https://m.edsoo.ru/7f4131c
e
POII
https://resh.edu.ru
VYuu.py https://uchi.ru
2. OrnmcarenpHas 8 1 bubmuoreka IIOK
CTaTUCTHKA https://m.edsoo.ru/7f4131c
€
POII
https://resh.edu.ru
3. CrnyyaiiHas 6 1 Bbubmuorexa LIOK
HU3MEHYMBOCTh https://m.edsoo.ru/7f4131c

e

POIII
https://resh.edu.ru

VYuau.py https://uchi.ru
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4. Beenenue B TEOpHIO 4 Bubnunoreka [IOK
rpados https://m.edsoo.ru/7f4131c
e
POII
https://resh.edu.ru
Vuu.py https://uchi.ru
5. BeposTHOCTD 1 4 1 bubmmoreka [JOK
4acToTa https://m.edsoo.ru/7f4131c
CIly4aiftHOTO €
COOBITHS POIII
https://resh.edu.ru
6. O6o0061mmenue, 5 2 bubmuoteka LIOK
CHCTEMaTH3aITUS https://m.edsoo.ru/7f4131c
3HAHWUHI e
POII
https://resh.edu.ru
Yuu.py https://uchi.ru
7. OBIIEE 34 2 5
KOJHUYECTBO
YACOBIIO
INPOT'PAMME
8 kaacc
Ne | Tema\paznaen Koa-Bo Koa-Bo Koa-Bo Y4eOHO-MeTOAMYECKHE
n/n 4acoB, KOHTPOJIBHBIX | MPAKTHYECKUX | MATEPHUAJIbI, B TOM YHCIIE
OTBOAUMBIX | padoT pador 3JICKTPOHHbIE
Ha
OCBOEHHE
TeMBbI
1. | IloBropenue Kypca 4 bubanoreka [HOK
7 kmacca https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
VYuu.py https://uchi.ru
2. | OnucarenpHas 4 bu6nmoreka IJOK
CTATUCTHKA. https://m.edsoo.ru/7f4131ce
PacceuBanue qaHHBIX POIII
https://resh.edu.ru
3. | MHoxecTBa 4 bubmuoreka [IOK
https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
VYuu.py https://uchi.ru
4. | BeposTHOCTh 6 1 butmmoreka [IOK

https://m.edsoo.ru/7f4131ce
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CITy4afHOTO COOBITHS

POII
https://resh.edu.ru

VYuu.py https://uchi.ru

5. | Beenenwne B Teopuro 4 bubmoreka [{OK
rpados https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
6. | CayuaiiHbie COOBITHS 8 bu6mmoreka [TOK
https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
VYuu.py https://uchi.ru
7. | O6oOmieHue, 4 1
CHCTEeMaTH3aIHs
3HAHUH
8. | OBIIIEE 34 1 1
KOJMYECTBO
YACOBIIO
INPOT'PAMME
9 kJ1acc
Ne | Tema\paznen Koxa-Bo Koxa-Bo Kox-Bo Y4eOHO-MeTONMYECKHE
n/m 4acoB, KOHTPOJIBHBIX | MPAKTHYECKUX | MATEPHUAJIbl, B TOM YHCJIE
OTBOAMMBIX | paboT padort 3JIEKTPOHHbIE
HA
OCBOEHHE
TeMBbI
1. | IloBropenue Kypca 4 bubanoreka [HOK
8 kacca https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
VYuau.py https://uchi.ru
2. | DaeMeHTHI 4 1 butmmoreka [IOK
KOMOHMHATOPUKH https://m.edsoo.ru/7f4131ce
PoII
https://resh.edu.ru
3. | I'eomerpuueckas 4 butmmoreka [IOK
BEPOSITHOCTh https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
VYuu.py https://uchi.ru
4. | McnelTanus 6 1 butmmoreka [IOK
Bepnymnu https://m.edsoo.ru/7f4131ce

POIII
https://resh.edu.ru
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Vun.py https://uchi.ru

CrnyuaiiHast BeTUYMHA 6 Bu6mmoreka [IOK
https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
O06o061IeHue, 10 bubaunoreka [JOK
KOHTPOJIb https://m.edsoo.ru/7f4131ce
POII
https://resh.edu.ru
Yun.py https://uchi.ru
OBIIEE 34
KOJIMYECTBO
YACOB IIO
IMPOI'PAMME
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MaTtepuajibHO-TeXHHYECKOe o0ecneueHne y1eOHOro mpeaMera

=

KomneroTep
2. MynbTUMeIuanpoeKTop

3. DkpaH (Ha IITAaTHBE MU HABECHO)

Oobs13aTebHbIE yUeOHbIEe MATEPHUAJIbI IJISl YYeHHKA:

1. Maremaruka: 5-i kimacc: 0a30BBI YpOBEHb: Y4eOHHMK: B 2 dYacTax, 5 Kiacc/
Bunenkun H.4., XKoxos B.U., YecnokoB A.C. u apyrue, AknuoHepHoe oomiectBo «M31arenbcTBo
«IIpocsemeHue»

2. Maremaruka: 6-if kimacc: 0a30BbIi YpOBEHb: Y4eOHHMK: B 2 dacTsax, 6 kimacc/
Buenkun H.4L., )Koxos B.1., UecnokoB A.C. u apyrue, AkimoHepHoe o61mectBo «M31aTenbcTBo
«IIpocsemienune»

3. Marematuka. AnreOpa: 7-ii kijacc: 0a30BBIM ypOBEHb: y4eOHUK, 7 Kiacc/

Makapsrue FO.H., Munmrok H.I'., HemxoB K.M. u npyrue; nox pen. Temskockoro C.A.,
Axunonepnoe o6mectBo «M3natenserBo «IIpocBenienue

4. Matemaruka. Anrebpa: 8- kjacc: 06a30BbIH  ypoBeHb: Y4yeOHHMK, 8 Kiacc/
Makaperue FO.H., Munmiok H.I'., HemxoB K.M. u npyrue; mox pen. TemskoBckoro C.A.,
AxunonepHoe o6mectBo «M3narenbcrBo «IIpocsenienue»

5. Maremaruka. Anrebpa: 9-ii kmacc: 0a30BBI  YpOBEHb: y4eOHHMK, 9 Kimacc/
Makaperue FO.H., Munmiok H.I'., HemxoB K.M. u npyrue; mox pen. TemsikoBckoro C.A.,
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

6. Maremaruka. ['eomerpusi: 7-9-e¢ kiaccel: 0a30BBIi YpOBEHB: yUEOHHK, 7-9 Kitacchl/
Atanacss JI.C., Byry3zos B.®., Kagomues C.b. u npyrue, Akiuoneprnoe odimiectBo «3narenscTBo
«[IpocBemienue»

7. Matematuka. BepositHocTh U cratucTtHka: 7-9-e Kiacchl: 0a30BBI  YpOBEHB:
yuyeOHHUK: B 2 dacTsax, 7-9 kmaccel/ Bwiconkuit W.P., Smenko W.B.; mox pen. Amenko U.B.,
AxunonepHoe o6mectBo «M3natenbetBo «IIpocBemnienue
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