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Pabouas mnporpamma mo yueObHOMYy mpeamery "Matemaruka" (0a30BbIii ypOBEHB)
(mpenMetHas obnacTh "MaTtemaTnka U nHpopMaTuka') (agee COOTBETCTBEHHO - MMpOTrpaMMa 1o
MaTeMaTHKEe, MaTeéMaThKa) BKIIOYAeT MOSICHUTEIBHYIO 3allHMCKy, COAep)KaHue OOydeHHs,
IUTAHUPYEMBIC PE3yIbTaThl OCBOSHHSI TPOTPAMMBI TI0 MaTEMaTHKE.

IlosicHUTEIBLHASA 3aNIMCKA.

[Iporpamma mo matemaTuke A1 oOydaromuxcs 5-9 kinaccop pazpadorana Ha ocHoBe PI'OC
00O. B mnporpamme 1mo MaTeéMaTUKE Y4YTEHbl HMJAE€U W TOJOXKEHUS KOHUEHIUH DPa3BUTHS
MaTeMaThdeckoro oopasoBanus B Poccuiickoit deneparumn.

[IpenmeroM MaTeMaTUKU SBISIOTCS (pyHIAMEHTaJIbHBIE CTPYKTYpHl HAmlero Mupa -
MIPOCTPAHCTBEHHBIE ()OPMBI U KOJIMYECTBEHHbIE OTHOLICHUS (OT MPOCTEHMINUX, YCBaUBAEMbIX B
HETOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXKHBIX, HEOOXOIMMBIX JJIsl Pa3BUTHs HAYYHBIX U
OPUKIAIHBIX wujaed). MaTtemaruueckue 3HaHUS OO0ECHeunMBalOT MOHMMAHHWE MPUHIUIIOB
YCTPOMCTBA U UCIOJB30BAaHUS COBPEMEHHOW TEXHHUKH, BOCHPHUITHE U HHTEPIPETALUIO
COLIMAJILHOM, YKOHOMUYECKOU, MOJUTHYECKONH HH(POpMAIMH, JAIOT BO3MOXHOCTH BBIMOJIHSTH
pacu€Thl U COCTABIIATH AITOPUTMBI, HAXOJUTh U MIPUMEHSATH (POPMYIIBI, BIAAETh MPAKTHYECKIMHU
npuéMaMy reOMETPHUECKUX U3MEPEHHH U MOCTPOCHHM, YUTaTh UHPOPMALIUIO, IPECTABICHHYIO
B BHJE TaOJUI], AMarpaMM U TrpadUKOB, KHUTh B YCIOBHAX HEONPENEIEHHOCTH U TOHHMATh
BEPOATHOCTHBIN XapakTep CIyYaHbIX COOBITHI.

N3yuenne mareMaTHKd (GpopMUpYeT y 00ydJaroIMUXCsi MAaTEMAaTHUYECKUH CTHIIb MBIIIICHHS,
MPOSIBIISIONIUICS B ONpPENeIEHHBIX YMCTBEHHBIX HaBblkax. OOyuwaroniyecs OCBaMBalOT TaKue
IpUEMBI U METO/IbI MBILIUICHUS], KAK UHYKIUS U JEeAYKLUs, 0000111eHNE U KOHKPETU3alus, aHaJIN3
U CHUHTE3, KiaccHu(UKanus W cucTtemartuzanus, abcrparupoBanue U aHanorus. OOBEKTHI
MaTeMaTUYECKUX YMO3aKIIYEHUH, IMpaBUila MX KOHCTPYHMPOBAHUS PACKPHIBAIOT MEXAHU3M
JIOTUYECKHUX MOCTPOEHHH, CIIOCOOCTBYIOT BbIpaOOTKe yMeHUs: POpMyIHUpOBaTh, 000OCHOBBIBAThH U
JIOKa3bIBaTh CYXKICHM, TEM CaMbIM Pa3BUBAIOT JOITMUYECKOE MbIILJIEHUE. V3yueHne MaTeMaTUKU
obOecrieunBaeT (GPOPMHUPOBAHUE AITOPUTMUYECKOW KOMIIOHEHTHI MBIIUIEHUS M BOCIHUTAaHUE
YMEHMM JIeCTBOBaTh [0 3aJaHHBIM QJITOPUTMaM, COBEPILIEHCTBOBAaTh HM3BECTHBIE U
KOHCTPYUpOBaTh HOBble. B mporecce pemieHus 3aaad - OCHOBOW Yy4eOHOM IesTeIbHOCTH Ha
YpOKax MaTeMaTUKHU - pa3BUBAIOTCS TBOpYECKas U MPUKIIAAHAS CTOPOHBI MBILIUICHHUS.

OOyuenue mareMaTHke Ja€T BO3MOXKHOCTb pa3BHBAaTh Yy OOY4YalOUIMXCS TOYHYIO,
palMOHANIbHYI0 U MHGOPMATUBHYIO pedb, YMEHHE OTOMpPATh Hanbosiee NOIXOAAIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpaUuecKue CpelcTBa JUId BBIPRKEHUS CYXICHHMH W HarJIAJHOIO MX
IIpEJICTaBICHMUS.

[Tpy nM3ydeHUM MaTeMaTHKH OCYLIECTBISETCS 00Ilee 3HAKOMCTBO C METOJaMM IO3HAHMS
JEHCTBUTENBHOCTH, MPEACTABICHUSIMU O TMpEAMETe M METOJaX MaTeMaTHKH, UX OTIMYUU OT
METO/IOB JPYTUX €CTECTBEHHBIX M T'yMaHHMTApHBIX HayK, 00 OCOOEHHOCTSAX NPUMEHEHUS
MaTeMaTHUKH JJIsl peLICHUs] HAYYHbIX U MPUKIIAIHBIX 3a7au.

[TpropuTeTHBIMU LENIAMU O0Y4YEHUsI MaTeMaTHKe B 5-9 kinaccax sBISAIOTCS: (hopMupoBaHHe
LHEHTPaJbHBIX MAaTE€MaTHYECKUX TOHATUN (YUCIIO, BEJIMYMHA, TreoMeTpuueckas ¢urypa,
HepeMeHHasi, BEPOSTHOCTb, (PYHKIIH), 00eCeYnBaIOIIUX IPEEMCTBEHHOCTh U MEPCIIEKTHBHOCTh
MaTeMaTHU4eCcKOro o0pa3oBaHMs 00yUarOIINXCS;

NOoJBe/IeHNE OOYYaIOUIMXCS Ha JIOCTYIIHOM JUI HUX YPOBHE K OCO3HAaHHUIO B3aMMOCBSI3U
MaTeMaTUKHd M OKPYXKaIoLEero MUpa, MOHMMaHHE MaTeMaTHKH KaK 4acTH OOIed KyJIbTypbl
4eJI0BEYECTBA;

pa3BUTHE  HMHTEIUIEKTyaJbHBIX M  TBOPYECKMX  CIOCOOHOCTEHl  oOydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUHM, KpUTUYHOCTH MBIIUICHUS, HHTEpeca
K U3Y4YEHHUIO MAaTEMaTHKU;

¢dopmupoBaHre (QyHKIMOHAIHLHON MaTeMaTHYECKOW IPaMOTHOCTH: YMEHHUS PaclO3HABATh
MPOSIBIICHUS] MaTEMaTHYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B PEabHBIX KU3HEHHBIX
CUTyallUssX M TPU HU3YYEHUHM JPYTUX Y4eOHBIX NPEIMETOB, IMPOSBICHHUS 3aBHUCUMOCTEH U



3aKOHOMEPHOCTEH, (HOpMYIMPOBATH UX Ha SI3bIKE MAaTEMAaTUKU U CO37aBaTh MaTeMaTHYECKUE
MOJIeJIM, TPHUMEHSITh OCBOCHHBII MaTeMaTHYeCKHil ammapar [Uis pelieHuss MpPaKTHKO-
OpUEHTUPOBAHHBIX 3aja4, MHTEPIIPETUPOBATh U OLICHUBATH [1OJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHUU COJICP’KaHUSI IPOrpaMMbl MO MaTeMaTuke B 5-9 kinaccax: "Uwucna u
Beruucnenus'", "Anreopa" ("AnreOpanueckue BbelpakeHHs'", "YpaBHeHHS M HepaBeHCTBA"),
"Oyakuun", "T'eomerpus" ("I'eomerpuueckue ¢urypel u  ux cBoiicTBa", "HN3mepeHue
reoMeTrpuueckux BenuduH"), "BeposTHocTh M craTucTUKA'. JlaHHBIE JIMHHUK pa3BUBAIOTCS
napajuieJIbHO, KaK/J1asi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OJIHAKO HE HE3aBUCUMO OJHA OT
JIPYroi, a B TECHOM KOHTaKT€ W B3aUMOJECHCTBUH.

CogepxaHue mporpaMmbl IO MaTeMaTHKE, paclpeneiaéHHOe M0 ToiaMm oO0ydyeHus,
CTPYKTYPUPOBAHO TaKUM 00Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIHUIHAILHBIM BOIPOCAM
oOyuaromuecs: 00panianuch HEOAHOKPATHO, YTOOBI OBIIJICHUE MAaTEMAaTUYECKUMU MOHATHIMH U
HaBbIKAMHU OCYILECTBISIIOCH IOCJIEOBATEIbHO U MOCTYINATENbHO, ¢ COOMIOJEHUEM IPUHLUIIA
IIPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIIOYAIUCh B OOILIYI0 CHCTEMY MaTeMaTHYeCKUX
NpeCTaBICHUN OOYUYaIOIIMXCs, paciupss U yrayouss e€, oOpasysl MPOYHbIE MHOXKECTBEHHBIE
CBSI3H.

B cooterctBUM ¢ ®I'OC OO0 MmaTemartuka sBIsSeTCS 00s13aTENIbHBIM YU€OHBIM IPEIMETOM
Ha YpOBHE OCHOBHOTO 00111ero 06pazoBanus. B 5-9 kinaccax MareMaTuka TpaauIIOHHO U3Yy4aeTCs
B paMKax CIEIYIOIIUX y4eOHBIX KypcoB: B 5-6 kiaccax - kypca "MaremaTtuka', B 7-9 kiaccax -
KypcoB "Aunrebpa" (BKJIIOYas 3JE€MEHTHI CTATHUCTUKH M Teopuu BeposiTHocTel) u "['eomerpus".
[IporpaMMoil 0 MareMaTHUKE BBOJMUTCS CaMOCTOSITEJIbHBIN yueOHbI Kypc "BepostHocTs u
CcTaTUCTUKA".

Oo11ee unciio YacoB, PEKOMEH/IOBAaHHBIX ISl U3y4eHH MaTeMaTHKH (0a30BbIi YpOBEHb) Ha
YpOBHE OCHOBHOT0 00111eT0 00pazoBanus, - 986 yaca: B 5 kiacce - 170 yacoB (5 4yacoB B HeZleNi0),
B 6 kitacce - 170 yacos (5 yacoB B Hezento), B 7 kiacce - 238 yaca (7 yacoB B HEJIEN0), B 8 Kilacce
- 204 gaca (6 yacoB B Hefiel0), B 9 kiacce - 204 yaca (6 4acoB B HEJCIIO).

IMosichuTenbHas 3anucka (MaTeMaTHKa 5-6 kiacce)

[TpropuTeTHBIMHU LIENAMU 00YYEHUSI MaTeMaTHKe B 5-6 Kilaccax sIBISIOTCA:

MpoJIoJDKeHHe (OPMHUPOBAHUSI OCHOBHBIX MaT€MAaTUYECKUX MOHSTHH (YHUCTO, BEIMYMHA,
reomMeTpuyeckas  ¢urypa), oOecCHeyMBalOIIUX IPEEMCTBEHHOCTbh U  IEPCHEKTUBHOCTb
MaTeMaTHUYeCKOro o0pa3oBaHMs 00yUaromINXCs;

pa3sBUTHE  MHTEUIEKTyalbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  OOydarouuxcs,
MMO3HaBaTEIILHOM AKTUBHOCTH, UCCIICAOBATCIBbCKUX YMCHHﬁ, HHTCPECAa K UBYUCHUTIO MATEMATUKHU,

HOJBE/IeHUE OOYUYaIONIMXCSl HA JIOCTYITHOM JUI HUX YPOBHE K OCO3HAHHUIO B3aHMMOCBSI3U
MaTeMaTHKH B OKPYKAIOIIETO MUPA;

¢dopmupoBaHne (QyHKIIMOHAIBLHON MaTeMaTHYeCKOW IPaMOTHOCTH: YMEHUS PacloO3HaBaTh
MaTeMaTH4YeCKHue OOBHLEKTHI B PCATTBHBIX JXU3HCHHBIX CUTYyallUAX, IPUMCHATbL OCBOCHHBIC YMCHUS
JUIS peleHHs MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, MHTEPIIPETUPOBATh MOJTy4YE€HHbIE PE3YIbTATHI
" OIICHUBATh UX HAa COOTBETCTBUC HpaKTquCKOﬁ CUTyalluu.

OCHOBHBIE JIMHUM COJEP’KaHMs Kypca MaTeMaTHKH B 5-6 kimaccax - apudmerndeckas u
reoMeTpUUecKasi, KOTOpbIe Pa3BUBAIOTCS MapaUIeIbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTMKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT JIPYToil, a B TECHOM KOHTaKT€ M B3aMMOJEHCTBUHU.
Taxxe B Kypce MaTeMaTHKHA MTPOUCXOJAUT 3HAKOMCTBO C AJIEMEHTAMU alreOphl U ONMHUCATEIbHON
CTaTUCTHKH.

W3yueHne apudMeTH4IecKoro marepuaja HadMHAETCS CO CHCTEMAaTH3allMd W Pa3BUTHUS
3HAaHUH 0 HATypaJIbHBIX YHCIIaX, IOJyYSeHHBIX Ha YPOBHE HauaJIbHOTo 0011ero oopazoBanus. [Ipu
9TOM COBEPIICHCTBOBAHUEC BBEIYHCIINTEIbHON TEXHUKU U (bOpMI/IpOBaHI/Ie HOBBIX TCOPCTHUCCKHUX
3HaHUH COYETAETCS C PA3BUTHUEM BBIYHUCIUTENBHOM KYyJIbTYphl, B YaCTHOCTH C OOy4YEHHEM
MPOCTEUIINM NMPUEMAM NMPUKUAKN U OLEHKH Pe3yJIbTaTOB BBIYMCICHUN. 3ydyeHne HaTypabHbIX
qHCceN MPOAOIDKAeTcs B 6 Kilacce 3HaKOMCTBOM € HAYAJIbHBIMU OHSATHSIMH TEOPHH JI€TUMOCTH.



Hauvano u3yyeHus OOBIKHOBEHHBIX M JIECATHYHBIX IpoOeil OTHECeHO K S5 Kiaccy. JTo
NEpBbIM 3Talm B OCBOEGHUHU ApoOEH, Korga MpPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMH HIESIMH,
HnoHATUSAMH TeMbl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX JIpo0eil B IMOJHOM 0O0BEME
IPEIIECTBYET M3YyYEHUIO NECSITUYHBIX IpOOed, 4TO 11e1ecO00pa3HO ¢ TOUKU 3pEHMsI JIOTMKU
U3JI0KEHUsI YUCIIOBOM JIMHUM, KOTJa TpaBWiIa JIEHCTBUN C JOECATUYHBIMH JAPOOSMH MOXHO
000OCHOBaTh YK€ M3BECTHBIMU aJITOPUTMAMM BBIIOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMU
Ipo0sMu. 3HAKOMCTBO C JECATUYHBIMH JIPOOSMHU PACIIMPUT BO3MOXKHOCTH JJISi TIOHUMAaHUS
00y4aroIyUMuUCs MPUKIIAJAHOTO MPUMEHEHHs HOBOM 3allMCH NPU U3YYE€HUU JPYTUX IPEAMETOB U
IPY MPAKTHYECKOM HCIONB30BaHuU. K 6 KitacCcy OTHECEH BTOpOI 3Tanm B U3y4eHUHU IpoOei, rae
IPOMCXOJUT COBEPLICHCTBOBAHNWE HAaBBIKOB CPAaBHEHMs M INpeoOpa3zoBaHUs JpoOei, OCBOEHHE
HOBBIX BBIYHUCIHUTENBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHUCICHHUH, B TOM YHCIE
3HAYEHUH BBIPAKEHUH, COAEPKAIIUX U OOBIKHOBEHHBIE, U JIECATUUYHBIC JIPOOM, yCTAaHOBJIECHUE
CBSI3eH MEXIy HUMH, PaCCMOTpEHHE MpUEMOB pelIeHHs 3ahady Ha apobu. B navane 6 xmacca
IIPOUCXOIUT 3HAKOMCTBO C IIOHATUEM MPOLICHTA.

Oco0eHHOCTBIO U3yUYEHUS TIOJIOKUTENIBHBIX U OTPULATEIbHBIX YUCEN SIBJISIETCS TO, YTO OHU
TaK)K€ MOTYT PAacCMaTpuBaTbCsl B HECKOJIBKO ATaNoB. B 6 kiacce B Hayale M3y4CHMs] TEMBbI
"ITonoxkurenpHble M OTpULIATENbHBIE yncia" Bblaenserca noarema "llensie yucna", B pamkax
KOTOPOM 3HAKOMCTBO C OTPHULIATEIbHBIMU YHUCIAMM M JCHCTBUAMHM C IOJIO)KUTEIBHBIMU H
OTPULATENIbHBIMU YHCIIAMU [IPOUCXOJUT HA OCHOBE COJEPKATEIBHOIO MOAX0/a. DTO MO3BOJISET
Ha JIOCTYIHOM YpPOBHE IIO3HAKOMHUTbH OOYyYaroIIMXCsl NPAaKTUYECKH CO BCEMH OCHOBHBIMHU
NOHATUSAMH TE€MBI, B TOM YHCJI€ ¥ C TPABWIAMHU 3HAKOB IPU BBHIMOJHEHUH apUPMETHIECKHX
neiictBuil. 3ydyeHnue palioHalIbHBIX yrces OyIeT MPOJ0KEHO B Kypce ainredpsl 7 Kiacca.

[Tpu 00y4yeHnn pemeHnIo TEKCTOBBIX 3a1a4 B 5-6 KJlaccax UCHOJBb3YIOTCS apu(METHIECKHE
npuémsl peenus. [Ipu oTpaboTke BIYMCIUTEIbHBIX HAaBBIKOB B 5-6 Kilaccax paccMaTpUBaIOTCA
TEKCTOBBIE 33J1a4M CJIEIYIOIIMX BUAOB: 3a/1a4M Ha IBU)KEHUE, HAa YaCTH, Ha IIOKYIIKH, HA padoTy U
IPOU3BOIUTENBHOCTD, HA MPOLIEHTHI, HA OTHOLIEHUS U pornopuuu. O0ydaronuecst 3HaKOMSITCS C
npuéMamMu  pemieHds 3a7ad  1epedOpoM BO3MOXKHBIX BApUAHTOB, ydarcsi padoTath C
uHopManuel, MpecTaBIeHHON B popMe TaOIMLl MIIK AUarpamM.

B mporpamme yueOHOro kypca "Maremaruka" mpemaycMoTpeHo (opmupoBaHue
IPONEeIeBTHUECKUX anredpandyeckux mpejcTaBieHuid. bykBa kak CHMBOJ HEKOTOPOIO 4Hcia B
3aBUCHUMOCTH OT MaTe€MaTH4YE€CKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas CHMBOJIMKA
IIMPOKO HCIOJIB3YETCs MPEXIEe BCEro Uil 3amucH OOIIMX YTBEPXKACHUH M NPEAsIOKEHHH,
dbopMys, B YaCTHOCTHU JIJISi BBIYUCIICHUSI T€OMETPUUECKUX BEIUYHMH, B KadyecTBe '"3amecTturesns"
qucia.

B nporpamme yuebHoro kypca "Matemaruka" mnpejacTaBieHa HarjsaHas TE€OMETpus,
HalpaBlIeHHass Ha pa3BUTHE O0Opa3HOrO MBIIIICHHUS, NPOCTPAHCTBEHHOIO BOOOPAXKEHMS,
M300pa3uTEIbHBIX YMEHUNH. DTO BaXKHBIN ATall B U3YYEHUH T€OMETPUHN, KOTOPBII OCYIIECTBISAETCS
Ha HarsIIHO-TIPAKTUYECKOM  YpOBHE, ONMpAaeTcs Ha HarIAJHO-00pa3HOe  MBIIICHHUE
oOyuaromuxcsi. bonbias poiab OTBOAUTCS MPAKTUYECKOU AEATEIbHOCTH, ONbITY, SKCIIEPUMEHTY,
MoaenupoBaHuio. O0yyaromuecs: 3HaKOMITCS ¢ TEOMETPUUECKUMH (UTypaMH Ha IJIOCKOCTH U B
IPOCTPAHCTBE, C UX NMPOCTEHIIMMH KOH(PUTypalusiMu, ydaTcs u300pakaTh UX Ha HETMHOBAHHOMN
U KJeTyaTtoil Oymare, paccMaTpMBalOT MX HpocTeliine cBoiicTBa. B mporecce uzydeHus
HarJsHOW T€OMETPUHU 3HAHUS, MOJYYEeHHbIE 00Yy4aloIMMHUCA Ha YPOBHE HA4aJbHOTO OOIIEro
00pa30BaHus, CUCTEMAaTU3UPYIOTCS U PACIIUPSIIOTCA.

CornacHo ydeOHOMY IUIaHy B 5-6 Kiaccax HM3y4yaeTcsl MHTETPUPOBAHHBIA TPEIMET
"MaremaTHka'", KOTOPBIA BKJIIIOYAeT apU(PMETHUECKH MaTephal M HarJsJAHyI0 T€OMETpHIo, a
TaK)Ke MPOMNEJIEBTUYECKUE CBEACHUS U3 alnreOpbl, 3JEMEHTHI JIOTUKU M Hayajla ONHCaTeNbHON
CTaTHCTHUKH.

OO6miee yuciIo 9acoB, sl U3ydyeHus MareMatuku, - 340 gacos: B 5 kimacce - 170 gacos (5
4acoB B He/Iel0), B 6 kiacce - 170 yacoB (5 yacoB B HEJEIIO).

I[osicHuTebHAsA 3anMcKa (MaTeMaTHKa 7-9 Kjacc)
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[Tporpamma mo MaTeMmaTuke yriIyOJIEHHOTO YPOBHS A oOydaromuxcs 7-9 Kiaccos
paspaborana Ha ocHoBe PI'OC OOO. B nmporpaMmmMe 1mo MaTeMaTuKe yYTSHBI UJEU U TTOJIOKEHUS
KOHIIETIINH Pa3BUTUS MaTeMaTHUECKOro oOpa3oBanus B Poccuiickoit denepanuu.

[IpenmeroM MaTeMaTUKU SBIAIOTCS (DyHIAMEHTaJIbHBbIE CTPYKTYphl HAlllero Mupa -
IPOCTPaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIIEHHS (OT MPOCTEUIINX, YCBAaUBAEMBIX B
HEMOCPEACTBEHHOM OIIBITE, 1O AOCTATOYHO CJIOXKHBIX, HEOOXOAMMBIX JJIsl Pa3sBUTHsI HAyYHBIX U
OPUKIAAHBIX wuaei). MaremaTnueckue 3HaHUS OO0ECHEeYMBAIOT IMOHMMAHUE MPUHIUIIOB
YCTPOMCTBA M HCIOJB30BAHUS COBPEMEHHOW TEXHHMKHM, BOCIPHUATHE M HMHTEPIPETALUIO
COLMAIbHOM, KOHOMHUYECKOH, MOJUTHYECKOW HH(POPMAILUHU, TAI0T BO3MOXHOCTH BBIMOIHATH
pacy€Thl M COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (POPMYJIbL, BJIaIeTh IPAKTUYECKUMU
npuéMamMy reOMETPUUECKUX U3MEPEHHI U IOCTPOCHUH, YNTaTh WH(POPMAIIHIO, TPECTABICHHYIO
B BHJE TaOiul, AMarpaMM U rpauKoB, XHUTb B YCIOBHUAX HEONPENENEHHOCTH U IOHUMATh
BEPOSTHOCTHBIN XapakTep CIydyailHbIX COOBITHIA.

N3yuenune mareMaTHKu (GopMupyeT y oOydyaromuxcsi MaTeMaTHYEeCKUHA CTUIIb MBILIUICHUS,
NPOSIBIIAIONINICS B ONpPENeNEHHBIX YMCTBEHHBIX HaBblkax. OOyuarommecs OCBAaMBAIOT TaKue
IpUEMBI U METO/IbI MBIIUIEHUS, KaK MHIYKLUA U JeAYKIHsL, 00001eHIe U KOHKPETU3allks, aHaIU3
U CHHTE3, KiaccH(UKalUs M CHCTeMaTu3anus, a0crparupoBaHue u aHAIOTHS. OOBEKTHI
MaTEMAaTHUYECKUX YMO3AKIIYEHHUH, IpaBWIa MX KOHCTPYUPOBAaHUS PACKPBIBAIOT MEXAHHU3M
JIOTHYECKUX MMOCTPOEHHH, CITIOCOOCTBYIOT BBIPA0OTKE YMEHUs (hOpMyTUpOBaTh, 0OOCHOBBIBATH U
JIOKa3bIBaTh CYXKICHMS, TEM CaMbIM Pa3BUBAIOT JOIMYECKOE MBIIIIEHHUE. 3yueHne MaTemaTuKu
oOecrieunBaeT (HOPMUPOBAHHE AITOPUTMHUYECKOW KOMIIOHEHTHI MBIIUICHUS W BOCIUTAHUE
YMEHMM JI€MCTBOBAThb IO 3aJaHHBIM aQJITOPUTMaM, COBEPILICHCTBOBAaTb H3BECTHBIE U
KOHCTpYHpOBaTh HOBBIE. B mpolecce pemieHus 3afad - OCHOBOM y4yeOHON NeATENbHOCTH Ha
YPOKax MaT€MaTUKHU - Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAIHAS CTOPOHBI MBILLUICHHUS.

OOydenune wmaremMaTuke JaéT BO3MOXKHOCTH pa3BHBATh Yy OOYYaIOLIMXCS TOUYHYIO,
paLMOHATIBHYIO U MH(GOPMATUBHYIO peub, YMEHUE OTOMpaTh Hanbojee MOAXOAALINE S3bIKOBhIC,
CHUMBOJIMUYECKHE, TpapuuecKue CpencTBa JUIS BBIPAKEHUS CYXKIECHHH W HAIIAIHOTO UX
IIPEJICTaBICHMS.

[Tpu M3yuyeHun MaTeMaTHKU OCYLIECTBIIETCS 00Illee 3HAKOMCTBO C METOAAMM IO3HAHUS
JNENCTBUTENBHOCTH, MPEACTABIECHUSAMU O NPEAMETE M METOJaX MAaTEMATHKH, UX OTIMYUU OT
METOJIOB JAPYTUX €CTECTBEHHbIX M TyMAaHUTApHBIX HAayK, 00 OCOOEHHOCTSIX TNPUMEHEHUS
MaTEMaTHUKH JJIsl PELIEHNs] HAYYHbBIX U NIPUKJIAJHBIX 3a7ad.

Marematuueckoe obpazoBanue B Poccuiickoit deneparuu J0MKHO peniaTh, B YaCTHOCTH
3aJaun  o0OecreyeHHs CTpaHbl BBINYCKHUKAMH, MaTeMaThyeckas IOATOTOBKAa KOTOPBIX
JOCTaTOYHA JJId MPOJOJDKEHUs OOpa3oBaHMsl B Ppa3JIMYHBIX HaNpaBiIEHUSX, BKIIOYas
MaTeMaTHYeCKUe UCCIIe0BaHMs, paboTy B chepe HHPOPMALIMOHHBIX TEXHOJIOTH, TpenoaaBaHue
MaTeMaTUKH, C OJHOW CTOPOHBI, U MPUMEHEHHE MaTEeMaTHKU B JIPYIMX HayKaX, B MHXKEHEPHO-
TEXHOJIOTHYECKOM M coluanbHOM cdepe ¢ Apyroi cTopoHbl. s oOecrnedeHus TOCTUKEHHS
COOTBETCTBYIOILIEH OSTUM 3aJayaM MaTeMaTU4YeCKOM TMOJTrOTOBKM OOydaroluxcs, s
YJIOBJIETBOPEHMSI MX 3allpOCOB M BO3MOXKHOCTEW MperHa3HaueHa HporpaMmMa yriyoJEéHHOro
u3ydyeHus MareMaTHku. [Iporpamma nmo mMaremaTuke yriyOJI€HHOTO YPOBHS Ja&T BO3MOKHOCTb
pacUIMpUTh U YIIIYOUTh KPYT U3y4aeMbIX BOIIPOCOB, CO3/1aTh O0Jiee IET0CTHOE NPEACTAaBICHUE O
CUCTEME MaTeMaTH4eCKHX 3HaHUH, CPOpMUPOBAThH O0JIee yCTONUMBBIE U OCO3HAHHBIE YMEHUS.

[TpropuTeTHBIMU LIENIAMU O0YUEHUSI MaTeMaTHKe B 7-9 Kiaccax sABISIOTCS: (hopMupoBaHHe
HEHTPaJbHBIX MaTeMaTHYEeCKMX TOHATUH (YUCIIO, BEJIMYMHA, TeoMeTpudeckas urypa,
HepeMeHHas1, BEPOSTHOCTb, (PYHKIIH), 00eCIIeYBAIOIIUX TPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh
MaTeMaTHUYeCKOro o0pa3oBaHMs 00yUarOIINXCS;

NOJBe/IeHNE OOYYaIOUIMXCS Ha JIOCTYIIHOM JUI HUX YPOBHE K OCO3HAaHHUIO B3aMMOCBSI3U
MaTeMaTUKHd M OKPYXKaIoLEero MUpa, MOHMMAaHHE MaTeMaTHKH KakK 4acTH oOIed KyJIbTypbl
4eJI0BEYECTBA;



pa3sBUTHE  HMHTEUICKTYyalbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  0Oydarommxcs,
MO03HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATENIbCKUX YMEHUM, KPUTUYHOCTH MBIIIIEHUS, HHTepeca
K U3Y4YEHHUIO MATEMAaTUKH;

dbopMupoBaHrue (pyHKIHOHAIBHON MaTeMaTUYeCKOW IpaMOTHOCTU: YMEHHUS Paclo3HaBaTh
IIPOSIBJIEHUS. MaTEMaTUUECKUX OHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B PEATIbHBIX KU3HEHHBIX
CUTyallUsiX W TpPH HU3YUYEHUU JPYTUX YUEeOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH WU
3aKOHOMEPHOCTEH, (HOpMYIHPOBATh UX Ha SI3bIKE MAaTEMAaTUKH M CO37aBaTh MaTeMaTHYECKUE
MOJIeJIM, MPHUMEHSITh OCBOCHHBII MaTeMaTHYeCKHil ammapar [uid pelieHust MpPaKTHKO-
OpPUEHTUPOBAHHBIX 3aJa4, UHTEPIIPETUPOBATH U OLIEHUBATDH MIOJyUYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHUU COJICP’KaHUSI IPOrpaMMbl MO MaTtemaTuke B 7-9 kiaccax: "Uwucna u
Beruucnenus", "Anreopa" ("AnreOpanueckue BbelpakeHHs'", "YpaBHeHHS M HepaBeHCTBA"),
"Oyakuun", "T'eomerpus ("I'eomerpumueckue ¢urypsl u  ux cBomcrtBa", "3mepeHue
reoMerpuueckux BenuuuH"), "BeposTHocTh M cratucTuka'. [laHHBIE JIMHUM pa3BUBAIOTCS
napajuiesIbHO, KaKJasi B COOTBETCTBUM C COOCTBEHHOW MPHUPOJION M TpajAuLIUSIMH, OJHAKO HE
HE3aBHCUMO OJIHA OT JIPYTOM, & B TECHOM KOHTAKTE U B3aUMOJICCTBHH.

CogepxaHue mporpaMmbl IO MaTeMaTHKE, pachpelnel€HHOe M0 TrojaM oO0y4YeHws,
CTPYKTYpPUPOBAHO TakUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHLHUIIHAIBHBIM BOIPOCAM
oOyuaroruecs: 00panianuch HEOAHOKPATHO, YTOOBI OBNIAJICHUE MATEMAaTUYECKUMU MTOHATHIMH U
HaBbIKAMHU OCYIIIECTBIISJIOCH IOCJIE0BATEIbHO M MOCTYNATEIbHO, ¢ COOJIIOJEHUEM MpPUHLUIIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIOYAIUCh B OOIIYI0 CHCTEMY MaTeMaTHYEeCKHX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriryossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

B cootBerctBuu ¢ ®I'OC OOO MmaremaTHKa SIBISETCS 00s13aTENbHBIM NPEIMETOM Ha
YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHHs M HU3ydaeTcss Ha YriayOJI€HHOM YpOBHE B paMKax
CIIEAYIONHNX Y4eOHBIX KypcoB: "Anredpa", "I'eomerpus”, "BeposSTHOCTh U cTaTucTHKA".

OO61ee unMcno yacoB, JUIsl U3yYEHUs] MaTeMaTuky, - 816 dacoB: B 7 kiacce - 238 vaca (7
4acoB B HeNEN0), B 8§ kiracce - 204 gaca (6 gacoB B Heneno), B 9 kimacce - 204 vaca (6 yacoB B
HEJIEIIO).

HosicauTeabHas 3anucka (aaredopa 7-9 kiace)

Anrebpa sBIseTCSs OAHMM M3 ONOPHBIX KYpCOB OCHOBHOTO 0OIIero oOpa3oBaHUs: OHA
oOecrieunBaeT U3yuyeHUe IPYrux AUCLUUILIINH, KaK €CTECTBEHHOHAYYHOT0, TAK U TYMaHUTApHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl MPOJIOJIKEHUsI 00pa3oBaHMsl U B MOBCEIHEBHON JKHU3HH.
Pa3Butne y oOyuaromuxcsi HayyHBIX [PEACTAaBICHUN O MPOUCXOKAECHUU U CYHIIHOCTH
anreOpandeckux abcTpakiuii, crmocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBICHHA U
IPOLIECCOB B NpPHUPOJE U OOIIECTBE, POIM MATEMATUYECKOTO MOJIEIUPOBAHUS B HAyYHOM
NO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MHPOBO33PEHHUS U KAaueCTB
MBILUIEHHSI, HEOOXOAUMBIX JUIsl aJanTallid B COBPEMEHHOM IM¢poBoM oOuiectBe. M3yueHue
anreOpbl o0ecrieuynBaeT pa3BUTHE YMEHHsI HA0II0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHHS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JENCTBUS U BBIBOJIBI, OpMYyIUpPOBaTh yTBepkAeHU. OCBOGHUE Kypca anredpbl oOecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUIEHUS] OOydYaroluXcs: OHM HCHOJb3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHHUs, 0000IIEHNE W KOHKPETU3aLUIo, abCTparupoBaHWE U AHAJIOTHUIO.
OOyueHnue anrebpe mpeanosiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOW JESITEIBHOCTH
o0yyaroImuxcsi, IMO3TOMY CaMOCTOSITEIbHOE pEIIeHHWe 3a7ad  SBJISIeTCS  peanu3anueit
JeSTeIbHOCTHOTO MPUHIINIIA 00yUEHUSI.

B cTpykType nporpammsl yuebHoro Kypca "Anredpa a5 OCHOBHOTO 0011ero 00pa3oBaHus
OCHOBHO€ MECTO 3aHHUMAIOT COJEpPKATEIbHO-METOINYeCcKne TUHUM: "Hucna u BbIYUCICHHS",
"AnreOpanyeckue BbIpakeHHs", "YpaBHeHUs U HepaBeHcTBa", "®yHkuumu". Kaxnas u3z stux
COJIepKaTeNbHO-METOAMUECKHUX JIMHUNA Pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3y4eHUs Kypca,
B3aMMOJICHCTBYS C JPYTMMH €ro JUHUAMHU. B Xxone m3yueHust yueOHOro Kypca o0y4aromuMcs



HPUXOIUTCS JIOTHYECKU PAacCyKAaTh, UCIOIb30BATh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B cBs3n
C ATUM B TIporpamMmy ydeOHOro Kypca "AnreOpa" BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
IIPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYecKoro oOpa3oBaHUs U
CIIOCOOCTBYIOIIUE OBJIAJICHUIO 00YYAIOIIMMHCS OCHOB YHUBEPCAIbHOIO MATEMAaTUYECKOTO S3bIKA.
CopmepxaTenbHON M CTPYKTYpPHOH OCOOCHHOCTBIO y4deOHOTro Kypca "Aurebpa" sBIsSeTCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copnepxanue nuHuM "HYucna u BIYMCIEHUA" CIyKUT OCHOBOW I JAJIbHEHIIETO N3Y4YEHHUSI
MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Yy OOy4YalolIUXCs  JIOTUYECKOTO  MBIIUICHUS,
(OpMHPOBAHUIO YMEHHS TOJB30BATHCS ANTOPUTMAMHU, a TAKXKE NMPHUOOPETEHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX Ji TMOBCEIHEBHOW >KM3HU. PazBUTHE MOHATUS O YHCIIE HA YPOBHE
OCHOBHOTO 001Iero 00pa3oBaHUsl CBS3aHO C PALMOHAIBHBIMU U MPPALMOHATIBHBIMH YHCIAMH,
dbopMupoOBaHHEM MpPEACTABICHUN O JEHCTBUTEIHLHOM 4YMCIIE. 3aBEpIICHHE OCBOSHUS YMCIOBOMN
JIMHUU OTHECEHO K CpeHeMY o01IeMy 00pa30BaHHUIo.

ConeprkaHue ABYX areOpandecKuX JIMHUM - "' Anredpandeckue BeipakeHus" 1 ""Y paBHEHUS
U HEpaBeHCTBA" CIIOCOOCTBYET (POPMHUPOBAHMIO y OOYYAIOMIMXCSI MAaTEMaTHYECKOro ammapara,
HEOOXOIUMOro JUIsl pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX IMPEeIMETOB U IMPaKTHKO-
OpPUEHTHPOBAaHHBIX 3agad. Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHMs y4eOHBIH MaTepHai
TPYNIUPYETCST BOKPYT pPAlMOHANBHBIX BbIpaKeHUH. AnreOpa EeMOHCTpUPYET 3HAUYCHUE
MaTeMaTUKU KakK s3bIKa JJI [OCTPOEHMS] MaTeMAaTUYECKUX MOJENIEH, ONMMCAaHUS INPOLIECCOB U
SBIICHUH peallbHOTO Mupa. B 3amaun oOydeHus anredpe BXOAAT TaKkKe JajbHeilliee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIIEHHUS,, HEOOXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
uH(OpPMATUKHU, W OBJIAJCHUE HaBbIKAMH JIEAYKTUBHBIX paccyxkaeHuil. I[IpeoOpa3oBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUs, CIOCOOHOCTEH K MaTEMAaTHYECKOMY
TBOPYECTBY.

Conmepxanne  (QyHKIMOHAIBHO-TpaQUYECKON  JUHUM  HAIEICHO Ha  IOJyYeHHE
00y4aromuMucs 3HaHUH 0 GYHKIHAX KaK BaKHEUIIIeH MaTeMaTHUeCKON MOJIENU AJIs OTIMCAHUS U
UCCJIEIOBaHMsI Pa3HOOOpPAa3HBIX MPOLIECCOB U SBIEHMM B Ipupoae u obmectBe. M3yuenue
MaTepuana CrocoOCTBYeT PAa3BUTHIO Yy OOYy4YalOIIUXCS YMEHHUS HCIIOJNb30BaTh pPa3UYHbIE
BBIPA3UTENbHBIE CPEACTBA S3bIKA MATEMAaTHUKU - CIIOBECHBIC, CHMBOJHMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (GOPMUpPOBaHME MPEACTABICHUHN O POJIM MaTEMAaTUKU B Pa3BUTUH LIUBIWIIN3ALUH U
KYJIBTYPBI.

CornacHo yueOHOMY MIaHy B 7-9 kilaccax m3ydaetcst yueOHbIN Kype "AnreGpa", KoTopbli
BKJIFOYACT CIEAYIOIIME OCHOBHBIE pa3Aenbl cojepkanus: "Uucima ©  BBIYUCICHHS',
"AnreOpanyeckue BolpaxkeHus", "YpaBHeHus 1 HepaBeHCTBA", "OyHKIUN".

OO0miee unciio 4acoB, Jisi U3yueHus yuyeoHoro kypca "Anredpa”, - 340 yacos: B 7 kiiacce -
136 gaca (4 yaca B Henento), B 8 kiacce - 102 vaca (3 gaca B Heneno), B 9 kimacce - 102 gaca (3
yaca B HEJIEINIO).

IHosicauTeabHas 3anucka (reomerpus 7-9 kiacc)

I'eomeTpusi Kak OJUH M3 OCHOBHBIX Pa3/E€JIOB LIKOJIBHOM MAaTE€MaTHKH, UMEIOIIMI CBOEH
LEeNbI0 00ECleYnTh H3yueHHEe CBOWCTB W pa3MepoB (GUIYp, WX OTHOLICHMH M B3aUMHOE
PACIIONIOKEHUE, OIMPACTCS Ha JIOTMYECKYIO, NOKAa3aTeNbHYK JIMHUIO. [[eHHOCTh u3ydeHus
reOMEeTPUH Ha YpOBHE OCHOBHOT'O O0IEro 00pa30BaHMs 3aKII0YAETCs B TOM, UTO 0Oydarouuiics
YYHUTCSI TPOBOAUTH JIOKA3ATEJIbHBIE PACCYXKIEHUS, CTPOUTH JIOTMYECKHE YMO3aKIIOUEHHS,
JIOKa3bIBaThb HMCTHUHHBIE YTBEPXKACHUSA U CTPOUTH KOHTPIPUMEPBHI K JIOKHBIM, IIPOBOJIUTH
paccyxeHus "OT IPOTUBHOIO", OTJIMYATh CBOMCTBA OT NMPU3HAKOB, (HOPMYIHpPOBATh OOpaTHBIE
YTBEPKICHHUS.

[{enpro U3ydeHHsI TEOMETPUH SBISETCSA UCIIOIb30BAHNE €€ KaK MHCTPYMEHTA IIPHU PELICHUHN
KaK MaTeMaTHYEeCKHUX, TaK M IPAKTHUYECKUX 3aJay, BCTPEYAIOIIUXCA B PEAIBHON KU3HH.
OOyyaromuiicst JOKEH HAYYUThCS ONPEAENsATh T€OMETPUUECKYI0 (QUTYpPY, ONUCHIBATH CIOBAMU
4epTEX UM PUCYHOK, HAWTH IJIOUIA/(b 3€MEIbHOIO Y4acTKa, pacCUYUTAaTh HEOOXOIUMYIO JUTHHY



ONTOBOJIOKOHHOTO Kalens miu Tpedyemble pa3Mmepsl rapaxka Juist aBromoouns. [Ipu pemenun
3aJa4 MPAaKTHYECKOro XapakTepa OOydYalolIUHCS YYUTCS CTPOUTh MaTeMaTH4YeCKHEe MOJENU
peabHBIX )KM3HEHHBIX CUTYAIlUi, IPOBOJAUTH BHIYMCIICHUS U OLICHUBATH MOJYUCHHBINA PE3yJIbTar.

BaxxHo moquépKrBath CBSI3U FEOMETPUH C IPYTUMH y4EeOHBIMU ITPEeIMETaMU, MOTUBUPOBATh
MCIIOJIb30BATh ONPEICTICHHUS T€OMETPUICCKUX (UTYD U TIOHATUHN, IEMOHCTPUPOBATH IPUMEHEHHE
MOJTYYCHHBIX YMEHUM B (U3HUKE U TEXHUKE. DTH CBSA3M HauboJIee IPKO BUIHBI B TeMax ""BekTopsr”,
"Tpuronomerpuueckue cooTHomenus", "Merton koopauHat" u "Teopema [Tudaropa".

Yueonsiii kypc "I'eomeTpus" BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eibl COJEPIKAHUS:
"T'eomeTpuueckue ¢urypsl U ux cBoiicTBa", "V3MepeHHe TeOMETPHUYECKHX BeIUYHH'",
"IlekapTOoBbl ~ KOOpAMHATBI Ha  miIockoctu", "Bektopel", "JIBWKEeHMS  IJIOCKOCTH",
"TIpeoOpazoBanus mogodus".

OO0ree yncio 4acoB, I U3y4eHus yueOHoro Kypea "['eomerpus', - 204 gaca: B 7 kjacce -
68 yacoB (2 Jaca B Hefeno), B 8 kiacce - 68 yacos (2 yaca B Hezenio), B 9 kitacce - 68 yacos (2
yaca B HEJIEIIO).

IMosicHUuTeIbHASA 3aNIMCKA (BEPOSITHOCTH M CTATUCTHKA)

B coBpemeHHOM 1IU(GPOBOM MUPE BEPOSATHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAUYUMOCTb, KaK C TOUKHU 3PEHMsI MPAKTUUECKUX MPUIOKEHHUM, TaK U UX POJU B 00pa3oBaHUH,
HE00X0IMMOM KaxkaoMy yenoBeky. Bospacraer uucino npodeccuii, npu oBiIageHUH KOTOPHIMU
TpeOyercs xopomas 0a3oBas IMOATNOTOBKa B 00JacTH BEPOSITHOCTHM U CTaTUCTUKH, Takas
HNOJArOTOBKA BaXKHA JUISI MPOAOJDKEHHMsT OOpa3oBaHUS W Ul YCIEUIHOM IpodeccHOHalIbHON
Kapbephbl.

Kaxaplii uenoBek MOCTOSHHO IPUHUMAET PELICHHS HA OCHOBE UMEIOLIUXCS Yy HETO JaHHBIX.
A st 000CHOBAaHHOTO MPHUHATHUS PEIICHHS B YCIOBUSAX HEIOCTAaTKa WM M30BITKA WH(POpMAIUU
HEOO0X0MMO B TOM 4YHCIE XOpOLIO CHOPMHPOBAHHOE BEPOSTHOCTHOE U CTATUCTHUYECKOE
MBILLUICHHUE.

VIMEeHHO MO3TOMY OCTpO BcCTala HEOOXOAUMOCTh C(OPMHUPOBaTH Yy OOydaromuxcs
(YHKIIMOHAJIbHYIO TI'PAMOTHOCTb, BKJIIOYAIONIYI0 B ce€0S B KayecTBE HEOTbEMJIEMOM
COCTaBJIAIOLICH yMEHHEe BOCHPUHUMAThb M KPUTHYECKH aHAIM3UPOBaTh HWH(OpMAIHUIO,
MPEJICTABICHHYIO B PA3JINYHBIX (OpMax, IOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTUX peallbHbIX
IIPOLIECCOB U 3aBUCUMOCTEM, TPOU3BOIUTD MPOCTEUIINE BEPOSTHOCTHBIE PACUETHI.

3HAaKOMCTBO B Yy4e€OHOM Kypce€ C OCHOBHBIMM TpUHIUNAMH cOopa, aHaiu3a H
NpEeCTaBICHNUs JaHHBIX M3 Pa3MYHbIX cdep >XKU3HU OOIeCTBa M TOCYAapcTBa IMPHOOIIAeT
oOydaromuxcsi K OOIIEeCTBEHHBIM HHTepecaM. lI3yueHue OCHOB KOMOWHATOPUKU DPa3BUBAET
HaBBIKM OpraHM3aluU Tepebopa M MOJCU€Ta YuClia BapUAHTOB, B TOM YHCJIE B HPUKIAIHBIX
3a/la4yax. 3HaKOMCTBO C OCHOBaMHU TEOpPHH rpadoB co3qaéT MaTeMaTHUeCKUil (QyHIaMEHT Juis
dopMHpoBaHUS KOMIIETCHIMH B oOsiacTh WHGOpMATUKM U LU(POBbIX TexHoJorui. Ilpm
U3YYEHUU CTaTHUCTUKM W BEPOATHOCTH OOOramaroTcsi MNpeACTaBlIeHUs OOydyarolumxcs o
COBPEMEHHOM KapTHHE MHUpa U METOJax ero MccieloBaHMs, (opMUpyeTCs MOHMMAHUE pPOJIU
CTaTMCTUKHM KaK MCTOYHHMKA COLMAIbHO 3HAUYMMOM HHQOpPMAIMM M 3aKJIaJbIBAlOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

B coorBercTBMM € JaHHBIMM LEISIMH B CTPYKType€ HpOorpaMMbl y4eOHOro Kypca
"BeposiTHOCTP M CTaTUCTHKA" OCHOBHOTO OOIIEro o00pa3oBaHMs BBIJICIEHBI CIEAYIOLINE
coaepkarenbHO-MeToandYeckre TuHum: "[IpencraBienrne JaHHBIX U OMUCATEIbHAs CTATUCTUKA',
"BepositHOCTB", "DnemMenTsl KoMOuHaTopuku'", "Benenue B Teopuio rpados'.

Conepxxanne nuHuM "lIpencraBiieHHME JaHHBIX W ONUCATENIbHAST CTATHCTHKA" CIY)KUT
OCHOBOH 11 (hOPMUPOBAHMS HABBIKOB pabOTHl ¢ MH(pOpPMAaLMEl: OT YTEHUS U WHTEepIpeTaluu
uH(popmaluu, TMpeAcTaBICHHOW B TabmuIlax, Ha auarpaMmax u rpadukax, 10 cOopa,
IIPEJICTaBJICHNS] U aHAJIN3a JJAHHBIX C MCIIOJIb30BAaHUEM CTAaTUCTHUECKHUX XaPaKTEPUCTUK CPETHUX
u paccenBaHus. PaGotast ¢ maHHbIMH, oOydaroluecsi ydarcsl CUYMTHIBaTh M WHTEPIPETUPOBATH
JlaHHBIE, BBIJBUTATh, ApIYMEHTUPOBATh U KpPUTUKOBATH IPOCTENIIINE TUIIOTE3bI, Pa3MBIIUIATH HAJl



(akTOpamMu, BBI3BIBAIOLNIMMH M3MEHYMBOCTb, U OIICHMBATh MX BIHUSHHE Ha paccMaTpUBacMbIe
BEJIMYMHBI U ITPOLIECCHI.

WHTYyUTMBHOE  IIpEACTaBICHUE O  CIy4alWHOW  M3MEHUYMBOCTH,  MCCIIEJOBaHUE
3aKOHOMEPHOCTEH M TEHJIEHLMH CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOHM JUIsl M3y4EHUS TEOPUHU
BEpOATHOCTEN. boibllioe 3HAaYeHHE UMEIOT IMPAKTUYECKUE 3a/laHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJEIISIMHU.

[ToHsiTHE BEpOATHOCTH BBOJUTCS KaK Mepa IMpPaBIONoaoOus ciydaitHoro coOwitusi. [Ipu
U3y4eHHH y4eOHOro Kypca oOydaromuecs: 3HaKOMATCS ¢ MPOCTEUITMMH METOIaMU BBIUUCIICHUS
BEPOATHOCTEN B CIIydallHbIX IKCIEPUMEHTaX C PaBHOBO3MOKHBIMH JIEMEHTApPHBIMU UCXOJIaMH,
BEPOSITHOCTHBIMM 3aKOHAMH, MO3BOJSIOIIMMHU CTaBUTh M pellaTh Oosee cloXxHble 3afaud. B
y4eOHBI KypC BXOJAST HayallbHbIE NPEACTABICHUS O CIy4YallHbIX BEJIMYMHAX U UX YHUCIIOBBIX
XapaKTepUCTHKAX.

B pamkax yueOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO O0YYaOIINXCSl C MHOXKECTBAMH U
OCHOBHBIMH OIl€pallsIMA HaJl MHOXECTBAMH, PACCMATPUBAIOTCS MPUMEPbl NPUMEHEHUs s
pemieHns 3ajad, a TaKKe HCIOJIIb30BaHUS B JAPYrMX MaTeMaTHUECKHUX Kypcax M y4eOHBIX
npeaMerax.

B 7-9 xnaccax nzydaercst yaeOHbIN Kypc "BeposTHOCT M CTaTHCTUKA", B KOTOPBINA BXOMST
pazaensl: "llpencraBienre NaHHBIX U omMcaTeldbHas cTaTucTuka', "BeposTHOCTh", "DieMeHThI
komOuHaTopuku'", "BBenenune B Teoputo rpados".

OO1ee yncino yacoB, Ui U3ydeHHst yueOHoro kypca "BeposTHOCTb U cratuctuka, - 102
yaca: B 7 kiacce - 34 gaca (1 gac B Heneno), B 8 kinacce - 34 gaca (1 gac B Henento), B 9 kiacce -
34 gaca (1 gac B HezemIO).

1.1. COAEPXXAHUE YUEBHOI'O IIPEJJMETA «MATEMATHUKA»

5 KITACC

HatypaJsibHble uncna u Hyjib

HatypansHoe uucno. Psx Harypanbpabix uncen. Ymceno 0. M3o00pakeHue HaTypaabHBIX
qrceNl TOYKaMU Ha KOOPJIWHATHOW (YHCIOBOM) MPSMOIA.

Ilo3nnnoHHas cucreMa cuucieHus. PuMckas HyMmepanus Kak IPUMEP HENO3ULIMOHHOU
CUCTEMBI CUHCIIeHUs. [lecaiTuYHas cucTeMa CYUCIICHHUS.

CpaBHeHHE HaTypaJIbHbIX YHCEN, CpaBHEHHE HATypajbHBIX uucenl ¢ HyJIéM. CrnocoOsl
cpaBHeHUs. OKpyTJIeHHE HAaTypaJIbHbBIX YUCEIL.

CrnosxeHue HaTypaibHBIX YHCEI; CBOWCTBO HYJIS IIPU CIIOKEHUU. BpiunTaHue kak aeiicTue,
0o0paTHOE CIIOKEHUIO. YMHOXXKEHHME HaTypalbHbIX YHCEN; CBOMCTBA HYJS W €IUHUIBI NpH
YMHOXEHUH. JleneHune kak JeilcTBue, oOpaTHOe yMHOKeHHI0. KOMIIOHEHTHI AeMCTBUM, CBS3b
mexxny Humu. [IpoBepka pesynbTata apupmernueckoro neiictBus. IlepemectutensHoe u
coueTaTebHOE CBOWCTBA (3aKOHBI) CIOXEHHUS M YMHOMKEHHUS, PaclpeleIUTeIbHOE CBOWCTBO
(3aKOH) YMHOXEHHSI.

Hcnonb3oBanue OykB i 0003HAUEHUS HEM3BECTHOTO KOMIIOHEHTA U 3allUCHU CBOMCTB
apu(MeTHIECKUX AeHCTBUI.

Jenutenn u KpaTHbIE 4UCIIA, Pa30KEHHE HA MHOXKUTENU. IIpocTeie U cocTaBHBIE YHUCa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocTaTKOM.

CreneHp C HaTypalbHBIM [OKa3aTejaeM. 3alMCh YHCIA B BHUJAE CYMMBI DPa3psaHbIX
Cl1araeMbIx.

UucioBoe BbIpak€HHE. BpIUKMCIIEHHE 3HAYEHWM YHUCIOBBIX BBIPAXKEHUN; MOPSIOK
BBIIIOJIHEHMS  JedcTBUM. Mcnonp3oBaHME IIPU  BBIUMCIEHUAX  IIEPEMECTUTEIIBHOIO U
COYETATEJIbHOTO CBOWCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacHpeIeUTeIbHOr0 CBOMCTBA
YMHOKCHUSL.

Hpobu



[IpencraBiaenue o npobu Kak criocoOe 3amucy 4acTu BeMUYUHBI. OOBIKHOBEHHBIE POOH.
[IpaBuiibHBIE M HeMpaBUIbHBIE IpoOH. CMenIanHas Ipo0b; MpeacTaBIeHIe CMEIIaHHOM 1po0u B
BUJIC HEMPABWIBHOW JpOOM W BBIICICHHWE IIEJIOM YacTH 4YHCIa W3 HENMPaBHIBHON apoOu.
N3o0pakenue npodeit ToukaMu Ha YUCIOBOM MpsiMoii. OCHOBHOE CBOMCTBO JipobOu. CokpaiieHue
npob6eii. [IpuBenenue Apodbu k HOBOMY 3HaMeHaTe0. CpaBHEHHE APOOCH.

CrnoxeHue W BbIUMTAHHE APOOCH. YMHOXEHUE U JeNICHHE ApoOei; B3auMHO-00paTHBIE
npo6u. HaxoxaeHne 9acTu 1Eeoro U IeJIoro 1Mo €ro YacTH.

Hecsatnunas 3anuck ApooOeit. [IpencraBienne necaTHIHON ApOOU B BHJIE OOBIKHOBEHHOM.
N300pakeHre OECATUYHBIX IpoOel TOYKaMu Ha 4YUCIIOBOW mpsMoil. CpaBHEHHE JECATUYHBIX
JIpOOeH.

Apubdmerndeckue IeHCTBUS C TECATUIHBIME Ipo0siMu. OKpyTiieHHe NeCATUIHBIX TIPOOEH.

Pemenne TekcToBBIX 3a7a4

Pemenune TekcToBbIX 3amad apudmernyeckuMm crmocoOom. PermieHue normdeckmx 3ajad.
Pemenune 3amau nepebopom Bcex BO3MOKHBIX BapHaHTOB. Vcmonb3oBaHUe NP PEIICHUU 3a7ad
Ta0JINL U CXEM.

Pemenune 3anay, cogepkamux 3aBUCUMOCTH, CBA3BIBAIOLIME BEIMUYMHBIL: CKOPOCTh, BPEMH,
paccrosiHue; I€Ha, KOJMYECTBO, CTOMMOCTh. EJMHHIIBI M3MEpeHus: Macchl, 00bEMa, IICHBI,
paccTOsIHUS, BpEMEHU, CKOPOCTU. CBA3b MEXY €AMHUIIAMU U3MEPEHUSI KQXK/10M BETUYNHBI.

Penienne ocHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienne JaHHBIX B BUIE TAOIUII, CTONIOYATHIX JUATPAMM.

Harnsanas reomerpus

Harnsigasie npencrasienus o Gpurypax Ha IJIOCKOCTH: TOYKa, IpAMas, OTPE3OK, Iy, Yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YTo0i. IIpsMoii, ocTpslid, Tyno U pa3BEPHYTHIN
YTJIBL.

JnuHa oOTpe3ka, METPUYECKHE €IWHULBI JUIMHBL. J[TuHAa JIOMaHOH, TEepUMETp
MHOTOyToJbHUKa. MI3MepeHue U NoCTpOeHUE YIJIOB C IOMOIIbIO TPAaHCIOPTHUPA.

Harnsansie npeacraBieHuss o Gurypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK; TIPSIMOYTOJIbHUK,
KBaJIpaT; TPEYroJbHUK, O PaBEHCTBE PUTyp.

N300paxkenne Guryp, B TOM 4uciie Ha Kietyatoil Oymare. [loctpoenne koHpurypammii u3
yacTel MpsMOii, OKPY>KHOCTH Ha HETMHOBAaHHOM U KjeTyaToil Oymare. Mcmnonbp3oBaHue CBOMCTB
CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBApaTa.

[1nomaae NpsMOYroJIbHUKAa U MHOTOYTOJIbHUKOB, COCTaBJI€HHBIX U3 MPSMOYTOJIbHUKOB, B
TOM yHclie GUryp, n300pakEHHBIX Ha KJeT4aTon Oymare. EAMHUIIBI M3MEPEHUS TUTOMIAIH.

Harnsigaele  mpenctaBieHMss O  HPOCTPAHCTBEHHBIX — GUTypax:  MPSIMOYTOIBHBIH
napajuienenunes, Kky0, MHororpaHHuku. HM3o0pakeHHe MPOCTEHIIMX MHOTOTPAHHUKOB.
Pa3éptku kyba u mapamienenunena. Co3gaHue Mojeiel MHOTOTpAaHHUKOB (M3 Oymard,
MPOBOJIOKH, TUTACTHJIMHA U IPYTUX MaTEPUAIIOB).

O0BEM MPAMOYTONIBHOTO Tapasuienenunena, kyoa. EnuHuier nsmepeHus: oobéma.

6 KIIACC

HatypanbHblie yncna

ApudmeTndeckne JCUCTBUS C MHOTO3HAYHBIMH HATypPAIbHBIMH YHCIaMHU. YWCIOBBIE
BBIpQXEHHS, TIOPSAOK JEHCTBUM, UCHOIB30BaHUE CKOOOK. Vcmonb30BaHWE MPH BBIYUCICHUSX
MEPEMECTUTEIILHOTO M COYETATEIILHOTO CBOMCTB CIOKEHHUS U YMHOXKEHUS, PaCIpeAeTUTEIILHOTO
cBoiicTBa ymMHOKeHUs1. OKpyTIIeHHE HATYPaTbHBIX YHUCE.

Jenutenn W KpaTHbIE YHWCIa; HAMOOJBIIMN OOMIMI NETUTENh W HaWMEHbIIee oOIee
KpaTHoe. J[eTMMOCTbh CyMMBI U IpOU3BeieHus. [lenenne ¢ ocTaTkoM.

Hpobu

OOBIKHOBEHHAs1 poOb, OCHOBHOE CBOWMCTBO ApodOu, cokpaimieHue apobei. CpaBHeHHE H
yrnopsiiourBaHue apoOei. Pemienne 3agauy Ha HaxXOKJI€HUE YacTHU OT LEJIOr0 M IIEJIOTO MO €ro
gactu. [IpobHOe ymcino kKak pe3ynbTar aeneHus. lIpencraBieHue OECATHYHON IpoOu B BUIE
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OOBIKHOBEHHOM JpoOM ¥ BO3MOXKHOCTb TIpEJCTaBICHUs OOBIKHOBEHHOH JpoOu B BHUIE
necaTuyHoM. JlecsTuaHble IpoOW M MeTpuueckas cucreMa mep. ApudmeTndeckue NeUCTBHS U
YHCIIOBBIC BEIPAXKEHUS ¢ OOBIKHOBEHHBIMU H JICCATUYHBIMH JPOOSMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHMM. Macmrad, nponopuus. IIpumenenue
IIPONOPLUI IIPU PELICHUU 3a]1a4.

[TonsiTve npoueHTa. Beuucienne NpoueHTa OT BEJIUYHMHBI U BEJIMYUHBI 110 €€ MPOLICHTY.
BolpakeHue mpoLEeHTOB AECATUYHBIMU Ipo0siMu. PemieHue 3amau Ha NpouEHTHl. BrlpakeHue
OTHOLICHHS BEJIMYMH B ITPOLIEHTAX.

ITonoxuTenpHbIe U OTPULIATEIIBHBIC YUCIIA

[TosoxurenpHbIE U OTpULATENBHBIE yncia. [lensle uncna. Monyis yncia, reoMeTpudecKas
UHTEpHpeTanus MOAyns uucia. M3o0paxeHne uyucesl Ha KOOPIMHATHOM mpsMoil. Uuciosble
npomexxyTtku. CpaBHeHMe uucen. ApudmMeTHueckue AEUCTBUS C  IOJOKUTEIbHBIMU U
OTPULIATEIIHBIMU YK CIIAMH.

[IpsimoyronbHas cucTemMa KOOpAMHAT Ha IJIOCKOCTH. KOOpAuHATBI TOYKM Ha IJIOCKOCTH,
abcrucca u opauHara. [loctpoenune Touek u GUryp Ha KOOPAUHATHOM MJIOCKOCTH.

byKBEHHBIE BBIpAKEHUS

[TpumeHneHnue OyKB JUIsl 3alIMCH MAaTEMaTUYECKUX BbIpaK€HUI U npeanoxxeHuil. CBoiicTBa
apupMeTHuecKuX JAeHCTBUNA. ByKkBeHHBbIE BBIpaXKEHHsS M UYUCIIOBBIE IMOJCTAHOBKU. ByKkBeHHBIE
paBeHCTBA, HAXOXKJACHHWE HEHM3BECTHOTO KOMITOHEHTa. DopMmynbl; (GOpMyNbl TepUMeTpa H
IUIOINAAM MIPSIMOYTOJIbHUKA, KBajjpaTa, 00bEMa Napaenenunesa u Kyoa.

Pemenne TekCTOBBIX 3a/1a4

Pemenue TekcToBBIX 3a31a4 apudmernueckuMm criocodbom. Perienue jgoruuyeckux 3ajaad.
Pemenue 3a1au nepe6OpoM Bcex BOSMOMXKHBIX BApUAHTOB.

Pemenue 3ana4, cogepKaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIIMYMHBI: CKOPOCTb, BpEMS,
paccTosiHue, 1eHa, KOJMYECTBO, CTOMMOCTb, MPOU3BOAMTEIBHOCTh, BpeMs, O00BEM pabOTHI.
EnvHMLBI M3MEpeHHus: Macchl, CTOMMOCTH, PAacCTOSHUSA, BPEMEHH, CKOpOCTH. CBA3b Mexny
€AMHMIIAMU U3MEPEHUS KaX 101 BEJINYNHBI.

Pemenune 3amad, CBA3aHHBIX C OTHOLUIEHUEM, IPONOPLHAOHAIBHOCTBIO  BEJIMYUH,
NPOIICHTAMH; pEIIEHIEe OCHOBHBIX 3a/1a4 Ha IPOOU U TIPOLICHTHI.

OrneHka ¥ NpUKUAKA, OKpyrieHue pe3yiabTarta. CocTaBieHne OYKBEHHBIX BBIPRKEHHUH 1O
YCIIOBUIO 33aJ1a4H.

[IpencraBieHrne AaHHBIX C MOMOUIb0 TaOmui U jauarpamm. CrosGuaTble AMarpamMMbl:
YTEHUE U NIOCTpOoeHUE. YTEeHNEe KPYroBbIX IUarpamm.

Harnsignas reomerpus

Harnsanuelie npeacraBineHus o purypax Ha MiIOCKOCTU: TOUKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3anMmHOe pacnonokeHue JByX TMpsAMBIX Ha IUIOCKOCTH, HapajUlesIbHbIE IIPSMBIE,
NEPIEHIUKYIIApHBIE MpsiMble. M3MepeHue paccTOsIHUM: MEXIy IBYMS TOYKaMH, OT TOYKU IO
IIPSIMOM, JITIMHA MaplIpyTa Ha KBaJpaTHOU CETKeE.

W3mepeHre U MOCTPOCHHUE YINIOB C IOMOILBK TPAHCIOPTHPA. BUAbl TPEYroJbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYHOYTOJNbHBIA, pPAaBHOOENPEHHBIH, PABHOCTOPOHHUU.
YeTbIpEXYroabHUK, IPUMEPBI YETBIPEXYTOIbHUKOB. IIpsIMOYroIbHUK, KBapaT: UCIOJIB30BAHNE
CBOICTB CTOpOH, yIJIOB, AMaroHaneil. M3o0paxeHne reoMeTpuueckux Uryp Ha HEJIMHOBAHHOMN
Oymare C HCIIOJIb30BAaHHEM LUPKYIS, JUHEHKH, YroJlbHUKA, TpaHcmoptupa. Iloctpoenus Ha
KJIeT4yaTou Oymare.

[Tepumerp MHOTOYyronpHUKA. [ToHATHE MuTOMIaM GUTYPHI, €AMHULIBI U3MEPEHHUS TIIOIIA M.
[Tpubmmk€HHOE N3MepeHue rionaay GUryp, B ToM 4uciie Ha KBaapatHoil ceTke. [Ipubnmxénnoe
W3MEpPEHUE JUIMHBI OKPY>KHOCTH, IIJIOLIAIN KpyTa.

CummeTpus: HEeHTpAJIbHASL, OCEBas U 3epKajlbHasi CHMMETPHUHU.

[TocTpoeHne cUMMETPUYHBIX PUTYD.

Harnsignele mnpeacTaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: Mapajienenunes, Kyo,
npu3Ma, TUpamMuia, KOHyC, IUIUHAP, map U chepa. M3o0paskeHre NMpoCTpaHCTBEHHBIX (UTYP.
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ITpumeppl  pa3BEPTOK MHOTOTPAaHHMKOB, LWIMHApa M KoHyca. Co3ganue Mopenei
MIPOCTPAHCTBEHHBIX QUTYp (M3 OyMaru, MpOBOJIOKH, TIACTHIIMHA U IPYTHUX MAaTEPUAJIOB).

[Tonsitne  o0bEMa, eauHHMIBI  W3MepeHus o0béma. OOBEM  MPSAMOYrOJILHOTO
napajuienenumnena, kyoa.

1.2. COAEPXXAHUE YUEBHOI'O KYPCA «AJITEBPA»

7 KIIACC

Yucna v BBIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U IECTUYHBIE, TIEPEXOJT OT OJTHOW (POPMBI 3aITUCH APOOEH K IPyTOi.
[TonsiTHE pPaLMOHAIIBHOTO YMCJIA, 3allMCh, CPABHEHUE, YIOPSAAOYMBAHUE PALMOHAIBHBIX YHMCEIL.
Apudmernueckue qeicTBUS ¢ pallMOHATBHBIMU YKicIaMy. Perienne 3a1a4 u3 peaabHON MPaKTUKA
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypalbHBIM I10Ka3aTEJIEM: ONPEICIIEHUE, IPEoOpa3oBaHNE BHIPAKEHUI Ha
OCHOBE OIpe/EIeHHUs, 3aiCh 00bIINX yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
npoOu B BUJE MPOIEHTOB. TpU OCHOBHBIE 337aud HAa MPOICHTHI, PEIICHHUE 3a/1a4 M3 PEeaTbHOM
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHHE HA MHOXKHUTENIHN HATYPAIBHBIX YHACEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NpsiMasi U 00OpaTHasi MPOIOPLHOHAIBHOCTH.

AnredpanuecKue BEIPAKCHHS

ITlepeMeHHBIE, YMCIOBOE 3HAYEHHME BBIPAXKCHMS C MEPEMEHHOW. J[OmyCTUMBbIE 3HAYECHMS
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEX/Ty BEIMIMHAMU B B (hopMyibl. Berancienus
no ¢gopmynam. IIpeo6pa3oBanue OyKBEHHbBIX BBIPAKEHUH, TOXKAECTBEHHO PABHBIE BBIPAXKEHMUS,
npaBuiia npeoOpa3oBaHMsi CyMM M IIPOM3BEIECHUH, IIpaBWila PACKPBITUSA CKOOOK U NPUBEACHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEJIEM.

OpnowieHnbl 1 MHOrouiaeHsl. CteneHb MHorowieHa. Cll0)KeHHE, BBIYMTAHUE, YMHOXKCHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
@dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHEHHS 1 HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBUiIa MpeoOpa3oBaHUs YpaBHEHMs, PaBHOCUIBHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOHM, YHUCIO KOPHEH JIMHEWHOIO YpaBHEHHS,
pelieHne JHUHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH IO YCIOBHUIO 3ajaud. PemieHue
TEKCTOBBIX 3aJa4 C TIOMOIIbIO YPaBHEHUI.

JluneitHOe ypaBHEHME C JBYMs NEPEMEHHbIMU M ero rpaguk. Cucrema ABYX JUHEHHBIX
ypaBHEHMH ¢ JBYMs NepeMeHHbIMH. PeleHue cucreM ypaBHEHHMH CHOCOOOM IOJICTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPAaBHEHM.

DyHKIMHU

Koopanaara Toukm Ha mnpsmoil. UMCIIOBBIE NPOMEXYTKH. PaccrosiHue Mexnay AByms
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpstmoyronbHast cucrema koopauHat, ocu Ox u Oy. AOcuucca ¥ OpAMHATa TOYKM Ha
KoopaAnHATHOM miockocTH. [Ipumeps! rpadukoB, 3agaHHbIX (opmynamu. Urenue rpaduxon
peanbHbIX 3aBUcuMocTe. [lonstue pynkiun. I'paduk ¢pynkuu. CoiictBa pyHkiuil. JInnernas
dynkms, e€ rpaguk. ['paduk dynkuum y = |X|. ['padudeckoe pemeHne TMHEHHBIX YpaBHEHUH 1
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KIIACC

Yucia ¥ BEIYHCIIEHUS
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KBanpatHsiii kopenp u3 umcna. lloHstTe 00 wuppanuoHanbHOM uwucie. [lecaTudnble
NpUOJIMKEHNST UPPALMOHANIBHBIX Yncesl. CBoMCTBA apu(pMETUYECKUX KBaJPATHBIX KOPHEH U MX
IPUMEHEHHE K IMpeoOpa3oBaHUIO YMCIOBBIX BBIPQXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
YHCIIa.

CrerneHs ¢ 1ebIM [10Ka3aTeIeM U ee cBoiicTBa. CTaHJapTHas 3alych YKCIa.

Anrebpanueckue BbIpaXKEeHUs

KBaaparHbIil TPEXUWIECH; pa3JIOKEHUE KBAJAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanueckas JpoOb. OCHOBHOE CBOHCTBO anreOpamueckoir  nmpodu. CiioxeHwue,
BBIUYUTAHNE, YMHOXKEHHUE, JielieHne anreOpandyeckux aApoOeil. ParmonanbHbpie BBIpOKEHUS U UX
npeoOpa3oBaHueE.

YpaBHEHHMs U HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opmyna KopHeH KBajapaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHWH, CBOISIIMXCA K JIMHEHMHBIM M KBaapaTtHbM. [Ipocreiimme apobHO-
paloHaIbHbIC YPAaBHEHUS.

['paduueckass MHTEpHIpEeTALUs yPAaBHEHUN C JIBYMS NMEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YPaBHEHHUH € IByMs IEpEMEHHBIMU. [ [prMepsl peleHns CHCTEM HENMHEWHBIX YPABHEHHUH C IBYMS
NIEPEMEHHBIMH.

Pemienue TekCTOBBIX 3ajay anredpandeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA M UX CBoWcTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOI.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHElHbIE HepaBEeHCTBA € OJIHOM IepeMeHHOH. CHCTEMBbI
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DyHKIMU

[Tonstue ¢pynkunu. O6nacTe ompeaeseHnus U MHOXKECTBO 3HaYeHHH (pyHKIuu. CrocoOs!
3a1aHus QYHKIIHM.

I'padux ¢ynkuuu. Urenwe cpoiictB ¢yHkumu mo e€ rpaduky. [Ipumepst rpaduxos
(GYyHKLUH, OTpaKaIOLINX pealibHbIEe POLIECCHI.

@YHKIMY, ONUCHIBAIOIINE MPSAMYI0 U OOpAaTHYIO NMPONOPLMOHANbHBIE 3aBUCUMOCTH, UX
rpapukn. OyHKIMH Y = X%, Y = x°, y=\X, y=|X|. [paduueckoe peureHue ypaBHEHHH W CHCTEM
YpaBHEHUM.

9 KJIACC

Ywucna n BEIYUCICHUS

PanmonaneHbie 4ncna, UppalMoHaIbHbIC YKCIa, KOHEUYHbIE U OECKOHEYHBIE JECATHYHBIC
npoOu. MHOXKECTBO JEHCTBUTENBHBIX 4YHCEN, JICUCTBUTENIbHBIC YHCIIa KaKk OECKOHEYHbIS
JEeCATHYHBIE ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXTY MHOKECTBOM JIEHCTBUTEIBHBIX
yyceln U KOOPAUHATHOM MPSMOU.

CpaBHeHUE [EHCTBUTENBHBIX YHCEN, apuMeThuyecKkue NEHUCTBUS C JEHCTBUTEIbHBIMU
YHCIIAMHU.

Pa3mepsl 00bEKTOB OKPYXKAIOIIETO MUPA, JUTUTETLHOCT MIPOIIECCOB B OKPYKAIOIIEM MHpE.

[TpuOmmk€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTb NpuOImkeHus. OKpyrjieHue Yucen.
IIpukuaka v oLieHKa pe3yJIbTaTOB BBIYMCICHUM.

YpaBHEHHS 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOISAILNUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHuMe. PenieHne ypaBHEHUH, CBOIAIINXCS K KBaAPAaTHBIM. bUKBagpaTHoe
ypaBHeHuE. [IpuMepsnl pelieHuss ypaBHEHUM TPETbE U YETBEPTOM CTENEHEUW pa3OKEHUEM Ha
MHOKHTEIIH.

Pemenue qpoOHO-paliioOHANBLHBIX YpaBHEHHH. PerieHrne TeKCTOBBIX 3a/1a4 alnreOpanieckum
METOJIOM.

VYpaBHeHHe ¢ IByMsl MepeMeHHbIMU U ero rpaduk. Pernenue cucrem ABYX ITHHEHHBIX
YpaBHEHUM C JBYMSl MEPEMEHHbIMU. PernieHune cucTteM OByX YpaBHEHHUH, OJTHO M3 KOTOPBIX
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JUHEWHOe, a Apyroe — BTOPOH creneHH. I'paduueckas HHTEpIPETAIMs CUCTEMbI YpaBHEHHUH €
JBYMsI IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJHOW IEpeMEHHOW. PelleHune cucreM JIMHEMHBIX
HEpaBeHCTB ¢ OJHOW mnepeMeHHOH. KBanparHble HepaBeHCTBa. ['padmueckas mHTEpHpeTaunus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.

DyHKIUU

KBanparnunast ¢ynkmus, e€ rpaduk um cBoiictBa. [lapabona, KOOpAWHATHI BEPITUHBI
napaboIIbl, 0Cb CAMMETPHH 11apadoIIbl.

I'paduku Gyskmmit: y = kx, y = kx + b, y=k/x. Y=Vx, y=x*. y = |X| n ux cBoiicTaa.

YucnoBble OCIEN0BATEIIBHOCTH U IPOTPECCUN

[ToHsiTE YMCIIOBOM IOCIEAOBATEIBHOCTU. 3aJaHHUE IOCIIEC0BATEILHOCTU PEKYPPEHTHOM
dbopmyroi u popMyIoi N-To YiIeHa.

Apudmernueckas 1 reoMmeTpruuecKas nporpeccu. @opmyIbl N-ro wieHa apu(pMeTHIecKoi
Y T€OMETPUYECKOU MTPOrPECCUil, CYMMBI IIEPBBIX N YICHOB.

N300pakeHre 4YICHOB apU(PMETUYECKOH W TEOMETPUYECKOH MpOrpeccHid TOYKaMH Ha
KOOPJAMHATHOM IIOCKOCTH. JINHENHBIN U SKCIIOHEHIUAIBbHBINA POCT. CII0KHBIE IPOLIEHTHI.

1.3. COAEPXXAHUE YUEBHOI'O KYPCA «'EOMETPUS»

7 KIIACC

HauvanpHele monsTus reoMmerpuu. Touka, mpsmMas, OTpe3OK, Jyd. Yrosn. Buasl yrios.
BeprukansHple UM CMexXHBIE yribl. buccektpuca yria. JlomaHas, MHOTIOYTOJIbHUK.
[TapamienpHOCTD U NEPNEHIUKYIIPHOCTD IPSIMBIX.

Cummerpuunsie purypsl. OCHOBHBIE CBOHCTBa OCeBOW cumMmeTpuH. [IpuMepsl cuMMeTpun
B OKPY’KaIOIllEM MUDE.

OcHOBHBIE IOCTPOEHUS € TIOMOIIbIO LUPKYJIS U IMHENKuU. TpeyronbHuk. BoicoTa, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyroyibHUKH. HepaBeHCTBO TpeyrojapbHUKA.

CpoiicTBa W TNpU3HAKM PaBHOOEAPEHHOTO TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpU3HAKKU NapauledbHBIX NpAMbIX. CymMMa yrioB TpeyrojpHUKA. BHeniHue
YTJIbI TPEYTOJIbHUKA.

[TpsitmoyronbHbIl TpeyroapHUK. CBONCTBO MEAMAHBI INPSMOYTOJIBHOIO TPEYrOJIbHUKA,
NPOBEAEHHOW K runoreHyse. [Ipu3sHaku paBeHCTBA IIPSAMOYTOJIBHBIX — TPEYTOJBHHUKOB.
ITpstMOyTONBHBIN TPEYTOJIBHUK € yrioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPaBEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopeMa o 0oJIbIIeM yrie U 60bIIeH CTOpoHe TpeyronbHUKA. [lepneHuKysp 1 HaKJIIOHHAS.

I'eomerpuyeckoe MecTo TOYeK. buccekTpuca yria W CEpeIuMHHBIN NEPIEHIUKYISAP K
OTPE3KY KaK N€OMETPUUECKUE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XOpJa M JuUaMeTp, HUX CBoiicTBa. BzauMHoe pacnonoxeHue
OKpYXHOCTH U npsimoii. KacarenbHas u cexyas K OKpyKHOCTH. OKpy>KHOCTb, BIUCaHHasI B yTOJI.
Bnycannas u onvicaHHasi OKPYXHOCTH TPEYTOJIbHUKA.

8 KIIACC
YerslpéxyronpHuku. [lapamnmenorpamm, e€ro npus3Haku M CBOMCTBA. YacTHble ciydan

napajiesorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX MPU3HAKU U CBoMcTBa. Tpamerws,
paBHOOOKas Tparenus, e€ cBoiicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.
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Meron yasoenuss menuassl. LlenTpanbHas cummerpus. Teopema daneca u teopema o
IIPONOPLUUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrojabHUKA U Tpanenuu. LleHTp Macc TpeyrosibHUKa.

[TonoGue TpeyroibHHKOB, KodhduimeHT nomodus. [IpusHaku mogodusi TpeyroabHUKOB.
[TpumeHeHne NOA00HS IPU PELICHUN PAKTUIECKUX 3a/1a4.

CpoiicTBa momaneii reomerpuueckux guryp. @opMmyisl A IUIOMAAM TPEYrolbHUKA,
napajuienorpamma, pom6Oa u tpanenun. OTHOIIEHUE IUIOMAACH MOA00HBIX QUTryp.

Beruucnenue miomazei TpeyroJbHIUKOB U MHOIOYTI'OJIbHUKOB Ha KJleT4aTol Oymare.

Teopema [ugaropa. [Ipumenenne reopemsl [Iudaropa npu pemeHnn npaKTHYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHI€HC OCTpPOro yIJla IpPsIMOYIOJIBHOTO TpeyrojbHHUKAa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXIECTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrircanHble M LIEHTpPaJIbHBIE YIUIBI, YIOJl MEXAY KacaTelbHOW M XOPAOW. YTIIBI MEXKIY
XOpJlaMH U CeKyIMMHU. BriicaHHbIe ¥ ONMCaHHbBIE YETHIPEXYTOIbHUKY. B3auMHOE pacrionoxxeHnue
IBYyX oKkpyxHocTel. Kacanue okpyxkHocTeil. O01ye kacaTesbHble K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, xocunyc, TanreHc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB U TeopeMa CUHYcoB. Pemenue
IIPAKTUYECKMX 3a/1a4 C UCIOJb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue noxodus. Ilogobre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 MPOU3BENECHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIECHUHA OTPE3KOB CEKYIIMX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

BexTtop, amuHa (MOIyNib) BEKTOpa, COHAIpPABJIEHHBIE BEKTOPBI, MPOTHUBOIMOIOKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALMH HAJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa 10 IBYM HEKOJUIMHEApHBIM BeKTopaMm. KoopaunaTel BEKTOpA.
CxkassipHOE ITPOU3BENECHNE BEKTOPOB, IIPUMEHEHUE NIl HAX0XKI€HUS AJIUH U YTJIOB.

JlexapToBbl KOOpIMHATHI Ha IUIOCKOCTH. YPaBHEHHMS IPAMOM M OKPYXKHOCTH B
KOOPJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN U NPSMBIX. MeTox KOOPAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[MuHa oKpy:kHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTeH. [Inomanps kpyra, cektopa, cerMeHTa.

JIBUKEeHMsI TUIOCKOCTU U BHYTPEHHHUE CUMMETpUH (PUryp (371eMEeHTapHbIe NPECTABICHNU).
[TapaiensHslil nepenoc. I11oBopor.

1.4. COAEPXXAHUME YUYEBHOI'O KYPCA «BEPOSATHOCTD U CTATUCTUKA»
7 KIIACC

[IpencraBieHue JaHHBIX B BHUJAE TaONMI, JuarpaMM, rpadukoB. 3amojHEHHE TaOull,
YTEHHE U MOCTPOEHUE quarpamm (CTOJIOUKOBBIX (CTOI0UYATBIX) U KPYroBbiX). UTeHne rpapukoB
peanbHbIX IMpolieccoB. V3pnedeHne MHPOpPMALUU U3 JUarpaMM M TaOJHI, UCIOJIb30BaHHUE U
MHTEpIIpeTaltsl JaHHBIX.

OmnwucarenpHasi CTATUCTHKA: CpellHee apuMeTHyeckoe, MeuaHa, pa3Max, Hauboblee U
HauMeHbIlIee 3HaYeHHs] Ha0opa YHUCIIOBBIX TaHHBIX. [IpuMepsl ciiydaiiHON H3MEHUYUBOCTH.

Crny4aiiHbIi SKCIIEpUMEHT (OMBIT) U ciaydaiiHoe coObiTue. BepositHocTh u yactoTa. Posb
MaJIOBEPOATHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHII B mpupoje u B obuiectBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmmHbl. Yncio pédep u cyMMapHasi CTENIEHb BEPIIUH.
[IpencraBienue o cesa3HocTH rpada. Llenu u nukisl. [lytu B rpadax. O6xoxn rpada (Ditnepon
nyTh). [Ipencrasnenue o0 opueHTHpoBaHHOM rpade. Perenne 3anau ¢ momonibo rpagos.
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8 KIIACC

[IpencraBienue naHHBIX B BuAe TaOnwi, auarpamm, rpadgukoB. MHOXECTBO, 3JIEMEHT
MHO’KECTBa, MOAMHOXecTBO. Omepanuu HaJa MHOXECTBaMHU: OOBEAMHEHHE, IepeceueHue,
nononHeHue. CBolicTBa omnepauuii Haj, MHOXKECTBAMH: IE€PEMECTUTEIBHOE, COUETATENIbHOE,
pacnpenenuTenbHoe, BKIYeHUs. cronp30Banue rpaguueckoro mpecTaBiIeHsl MHOXKECTB IS
OINMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 331a4.

W3mepenune pacceuBaHusi NaHHBIX. Jlucmepcuss ¥ CTaHJApPTHOE OTKJIIOHEHHE YHCIOBBIX
HaOopoB. JluarpaMma paccenBaHHUs.

DJIleMeHTapHbIe COOBITUSA Ciy4daiiHoro omnbiTa. CirydaifHele coObITHS. BepostHocTn
coObITH. OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMU COObITHsIMU. Ciry4aiiHblii BEIOOp. CBs3b
MEX1y MaJOBEPOATHBIMU M MPAKTHUUECKU TOCTOBEPHBIMU COOBITUSIMHU B IpHUpOJE, OOLIECTBE U
HayKe.

HepeBo. CBoiicTBa 1epeBbEB: €IMHCTBEHHOCTh MYTH, CYIIECTBOBAHNE BUCSYEH BEPIIMHBI,
CBA3b MEXJy YMUCIOM BepIMH U uuciaoM pédep. [lpaBuno ymHoxeHus. Pemienue 3amau c
MOMOIIBIO TpadoB.

[IpotuBononoxusie coObiTHs. Juarpamma Oiinepa. OObeauHEHHE W TIEPECEUCHUE
coObITuii. HecoBmecTHbIe coObITHS. DOpMyIia CII0KEHUS BEPOATHOCTEH. Y CIIOBHAS BEPOSTHOCTb.
[TpaBuiio ymHoxxenus. HesaBucumsle coObiTus. IlpencraBienue sxcnepyuMeHTa B BUJIE J€pEBa.
Pemmennie 3aau Ha HaX0XJIEHHUE BEPOSITHOCTEH € MOMOIIBIO JAepeBa CIy4yaifHOTO YKCIEPUMEHTA,
nuarpamm Jusepa.

9 KJIACC

[IpencraBieHne JaHHBIX B BUJE TaOJUI, AWArpamMm, rpaMKOB, HHTEPIIPETAIHS JTaHHBIX.
YreHue U NOCTpOEHUE TaOIUL, TUarpaMM, rpauKoB MO peasbHbIM JaHHBIM.

[TepecranoBku u (akropuan. Couetanuss W ymciao coderanuwid. TpeyrompHuk Ilackans.
Pemienue 3a1au ¢ ucnonb30BaHMEM KOMOUHATOPUKH.

['eomeTpuueckas BepossTHOCTh. CiydaliHbIM BHIOOp TOYKM M3 (UIYyphl Ha IJIOCKOCTH, U3
OTpEe3Ka U U3 IyTH OKPYKHOCTH.

Wcneitanue. Yenex u Heynava. Cepust UCIIBITAaHUN 10 iepBoro ycrexa. Cepus UCTIBITAaHUM
bepuynu. BepositHocTH coObITHI B cepuM ucnblTaHUN bepHyu.

CrnyualiHas BeMMYMHA W paclpelesieHne BeposiTHocTed. MaremaThueckoe OXXHJaHue U
puctiepcus. IIpuMepsl MaTeMaTU4eCKOro OKMAAHMS KaK TEOPETUYECKOrO0 CPEJHEro 3HA4eHUs
BEJIMYMHBL. MaTeMaTnuecKoe 0)KMIaHNE U TUCIIEPCUS CIIy4alHOM BEITMYHUHBI

«UHCIIO YCIIEXOB B CEPUM UCIBITAHUN bepHyum».

[TonsiTue o 3akoHe OonpIIMX yKcen. MI3mepeHne BeposSTHOCTEN ¢ MOMOIIIBIO YacToT. Poib 1
3Ha4YeHHE 3aKOHA OOJIBIINX YHCEI B IPUPOJE U OOLIECTBE.

2. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMEBI YYEBHOI'O
[NPEAMETA «MATEMATUKA»

JIMYHOCTHDBIE pe3yJdbTaThbl

JlugHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mpemmera «MaTeMaTukay
XapaKTEPU3YIOTCS:

[TarpuoTnyeckoe BoCIUTaHUE:

MPOSIBIICHUEM HMHTEpeca K TMPOUUIOMY M HACTOSAILIEMY POCCUHCKOM MaTEMaTHKH,
[IECHHOCTHBIM OTHOIIEHWEM K JOCTHKEHUSIM POCCUMCKHX MATEMAaTUKOB W POCCHICKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO dTUX JOCTUKEHHUHN B IPYTUX HayKax U MPUKIAIHBIX
chepax.

I'paxknanckoe U TyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:
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TOTOBHOCTBIO K BBITIONHEHUIO OOS3aHHOCTEM TpakIaHWHA W peau3allid ero Ipas,
NPEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIETyp TPaXkIaHCKOTO 001IecTBa (BEIOOPHI, ONIPOCHI U TI.);

TOTOBHOCTBIO K OOCYXKICHHIO OJTUYECKHUX MpOOJieM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHHI HAyKH, OCO3HAHHEM BKHOCTH MOPAThHO-ITUYECKUX MPHHIIUIIOB B
NESTEIIbHOCTH YYE€HOTO.

TpynoBoe BociMTaHue:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEUICHUM IMPAKTUYECKUX 33a7a4 MaTeMaTU4ecKOil
HANPABIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTUYECKOT0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HU JIJIs1 YCHEIIHON NMPo(ecCUOHANBHOMN IeATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUM;
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIWBUAYAIBHONW TpaeKTOpHH O0Opa3oBaHUS U
YKU3HEHHBIX ITUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

DCTETUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTUYECKUX
00BEKTOB, 3a/1a4, PEUICHUIA, PACCYKICHUI; YMEHUIO BUJIETh MATEMAaTHICCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

[leHHOCTH HAYYHOTO MMO3HAHUS:

OpUEHTAIlel B JESATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS 4YEIIOBEKa, MPHPOABI W OOINECTBA, TNOHUMAaHUEM
MaTeMaTHUYeCKON HayKu Kak c(epbl YelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISl PA3BUTHUS IMBUIIN3AIINH; OBJIAJICHUEM SI3IKOM MAaTEMaTHKU U MaTeMaTHYCeCKON
KyJIbTYpOH Kak CpEICTBOM I[IO3HAHUS MHpA; OBIAJCHHEM MPOCTEHIIMMHU HaBbIKAMU
HCCIICIOBATEIILCKOM JICITeITLHOCTH.

Oduznyeckoe BOCIUTaHHE, (HOPMUPOBAHHME KYJIBTYPHl 30POBbS M 3MOIMOHAIHLHOTO
OJsiaromnosyuus:

TOTOBHOCTBHIO MPUMEHAITH MaTEMaTHUECKHE 3HAHUS B MHTEPECcax CBOETO 370POBbs, BEJICHHS
3I0pOBOTO 00pa3a *)U3HU (370pOBOE MUTAHUE, COATAHCHPOBAHHBIA PEKHUM 3aHSATHH M OTIbIXA,
perynsapHas (u3nuecKkas aKTUBHOCTD); c(hOPMHPOBAHHOCTHIO HaBbIKA pe(IeKCUU, TPU3HAHUEM
CBOCTO MMpaBa Ha OMIMOKY U TAKOTO K€ TIPaBa JPyroro 4eIoBeKa.

DKOJIOTUYECKOe BOCTIUTAHUE:

OpHEHTAIeH Ha NMPUMEHEHHWE MATeMAaTWYCCKUX 3HAHWM JUIS PEIIeHUs 3a7]ad B 00JIACTH
COXPAHHOCTH OKpPYKAIOIIeH cpeipl, IMIAHHUPOBAHUS MOCTYINKOB M OLEHKH HX BO3MOYHBIX
MOCIICACTBHIA TSI OKPYXKAIOIIEH CpeNbl; OCO3HAHUEM TII00ATBHOTO XapaKTepa IKOJIOTHUSCKUX
mpo0JieM U MyTel X pereHusl.

JlugHOCTHBIE ~ pe3ynbTaThl,  OOECIEYMBAIOIIAE  aJaNTaluil  OOydaromerocss K
M3MEHSIOIINMCS YCTIOBHSM COIUANBHON M IPUPOTHON CPEIIbI:

TOTOBHOCTBIO K JCHCTBHUSM B YCIIOBUSX HEOMPEICIEHHOCTH, TMOBHIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITeNbHOCTh, B TOM UHCIIE YMEHUE YUUTHCS Y APYTUX
JIOJICH, MPUOOPETaTh B COBMECTHOM JIEATEIIFHOCTH HOBBIC 3HAHWS, HABBIKU M KOMIICTCHIINN U3
OTIBITA IPYTHX;

HEOOXOIUMOCTHIO B ()OPMHUPOBAHUH HOBBIX 3HAHWI, B TOM 4YHCJIEe (OPMYIUPOBATH HJIEH,
MOHSTHSL, TUIOTE3bI 00 00BEKTaxX W SBICHUSX, B TOM YHCIIE paHee HEH3BECTHBIX, OCO3HABATh
NeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATE CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOIIHMIA KOHTPMEpP, KOPPEKTUPOBATH NPUHUMAEMbIC PEIICHHUS W JCHCTBUS,
(GbopMyITHUpPOBATh U OLICHUBATH PUCKU U MOCIEICTBUS, JOPMUPOBATH OTIBIT.

MertanpeamMeTHble pe3yJabTaThl
MertarnpeMeTHbIE pe3yIbTaThl OCBOSHUS MPOrpaMMbl yueOHOTo npeaMera «MaTemMaTuka

XapaKTepU3ylTCs  OBJAJCHMEM  [O3HaBaTelbHbIMU YVY]J|  (YHUBepcajgbHble  yueOHbIE
JEWCTBUAMH), KOMMYHUKATUBHBIMU Y Y[ 1 perynsatuBabivu Y'Y /1.
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[To3naBarenbubie Y'Y/ obecneunBatoT hopmMupoBaHre 0a30BbIX KOTHUTHBHBIX IPOLIECCOB
oOyuaromuxcst (OCBOEHHUE METOAOB MO3HAHMSI OKPYXKAIOIIEro MUPA; MPUMEHEHUE JIOTMYECKUX,
MCCJICIOBATEILCKUX OIEpaIlii, yMeHUU paboTaTh ¢ HHPOpMAIUei).

ba3oBeie 1oruyeckue 1eUcTBU -

BBISABIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMAaTUYECKHX OOBEKTOB,
HOHATUH, OTHOIIEHUH MEXy IOHATUSIMH;

dopMynHupoOBaTh OIpENeNeHUs] TOHSATHIA; YCTAHABJIMBAaTh CYIIECTBECHHBIH MPU3HAK
KJIaccu(puKaluu, OCHOBaHMsI JUls1 000O0IIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOIMMOIO aHAIN3a,;

BOCIIPHHUMATh, (OPMYJIHPOBATh M MPEOoOPa3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00ILUE;

YCIIOBHBIE; BBISBIIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM U IIPOTUBOPEUUS B
(axTax, 1aHHBIX, HAOIIOEHUSIX U YTBEPKICHUIX;

npeiaraTb KpUTEPUU /IS BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JieNaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHBHBIX M HHAYKTHBHBIX
YMO3aKJIIO4YEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUH (MpsIMbIE U OT MPOTHBHOIO),
IIPOBOAMTH CAMOCTOSTEIBHO HECTIOKHBIE I0Ka3aTEIbCTBA MATEMAaTUYECKUX (DAKTOB, BHICTPAUBATh
apryMeHTaluI0, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEDHI,

00OCHOBBIBAaTh COOCTBEHHBIE PACCYKIIEHUS; BBIOMPATh CIIOCOO pemeHnus y4eOHoH 3amaun
(cpaBHMBATh HECKOJIBKO BapUaHTOB pEIEHMs, BbIOMpaTh Hambosee MOIXOIAIUN ¢ yd4EToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBele uccnenoBarenbckue qeMcTBus -

MCII0JIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;

(dbopMynHupoBaTh BONPOCHI, (PUKCUPYIOIIME HPOTUBOpEUHE, NPOOIEMYy, CaMOCTOSTEIbHO
yCTaHaBJIMBATh KICKOMOE U IaHHOE, (OPMUPOBATH TUTIOTE3Y,

apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAMTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJJaHY HECJOXKHBIM 3KCIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAaHOBJEHHIO OCOOEHHOCTEH MaTreMaTHYecKoro oOObeKTa,
3aBUCHUMOCTEH 0OBEKTOB MEXIY COOOI;

CaMOCTOSITENIbHO (hOpMYyJIMPOBaTh 00O0OIIEHHS M BBIBOJBI MO pe3yJbTaTaM HMPOBEIEHHOTO
HaOJII0/IEHUs, UCCIIEeI0BaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
000011eHNH; MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TakkKe BBbIJBUTaTh
MPEJIOJIOKEHNS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabota ¢ uadopmarnuei -

BBISIBJISITH HEJAOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAILMH, JTaHHBIX, HEOOXOIUMBIX IS
peILlIeHus 3a]a4H;

BbIOMpaTh, aHaJIM3UPOBaTh, CHCTEMATU3UPOBATh W HHTEPHIPETUPOBATH HH(OPMALIHIO
pa3INYHBIX BUAOB U (POPM NpPEICTABICHHUS;

BbIOMpaTh (hopMy MpeacTaBieHUuss MHPOpPMALMM U WIUIIOCTPUPOBATH pEIIaeMble 3aJauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HaAEXKHOCTh MHQOPMAIMHM O KPUTEPHUSAM, MPEJIOKEHHBIM YUUTEIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KommynukatuBHble VY] obecnieunBaioT c(OpMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB
o0yJaromuxcs.

OO61enue —

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKAECHUS B COOTBETCTBUHU C YCIOBUSIMH U LEISIMU
0OIICHUS,

SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIK TOUYKY 3PEHMSI B YCTHBIX U NMMCbMEHHBIX TEKCTaX,
JaBaTh MOSICHEHMSI TI0 XOJly PELICHHS 3a/ladl, KOMMEHTHPOBATh MOJYyYeHHBINH Pe3yJbTaT; B X0/
o0CyX/IeHUsl 3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXJaeMOW TeMbl, NMPOOJIEMBI, pelaeMoit
3aJ]a4uM, BbICKA3bIBaTh UJI€U, HalleJIEHHbIE HA MIOWCK PEILECHUs;
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COIIOCTABJIAITh CBOU CYXKICHHUS C CYXKIECHUSIMH APYTHX YYaCTHHUKOB AUAJIOra, 0OHApYyKHUBATh
pa3inyre ¥ CXOJICTBO MO3UIINN;

B KOPPEKTHOH popme popMynupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIISTh PE3YJIbTAThl PEIICHUS 3a/Ja4l, SKCIIEPUMEHTA, UCCIIEA0BaHNUs, IPOEKTa;

CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3a7ady Mpe3eHTAUud U
O0COOCHHOCTEHN ayAUTOPHH.

CoBMecTHas 1€ATEIbHOCTD -

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U MHIUBUIYATbHONH pabOThHI MpH
peleHny y4eOHbIX MaTeMaTHYECKUX 3a71ay;

IMPUHUMATH LI€Jb COBMECTHOH AESITENbHOCTH, IUIAHUPOBATh OPraHU3allUI0 COBMECTHOM
paboThI, pacpeessaTh BUIBI padoT, 10OrOBapUBaThCs, 00CYKIATh IMIPOLIECC U Pe3yJbTaT padoThI,

00001aTh MHEHHSI HECKOJBbKUX JIIOJIEH; y4yacTBOBAaTh B TIPYIIOBBIX (GopMax padOThI
(o6cyxxenus, 0OMeH MHEHUSIMU, MO3TOBBIE IITYPMBI U JIP.);

BBITNOJHATH CBOIO 4acTh pabOThl U KOOPAUHUPOBATH CBOM JCUCTBUA C JIPYTUMHU UJICHAMU
KOMAaH/IbI;

OLICHMBATh KAY€CTBO CBOETO BKJIaa B OOLIUI IPOAYKT IO KPUTEPUSIM, CPOPMYITHUPOBAHHBIM
y4aCTHUKAaMU B3aMMOJEHCTBHUSL.

Perynstusabie YV /[ obecrieunBatoT GOpMUPOBAHKE CMBICTIOBBIX YCTAHOBOK U KHU3HEHHBIX
HaBBIKOB JINYHOCTH.

Camoopranuzarus -

CaMOCTOSITENIFHO COCTABJIATH IUJIaH, AITOPUTM PEUICHHUS 33a1auu (MM €ro 4acTh), BEIOUPATh
crocod pemieHuss C Y4€TOM HMEIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C yU€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTpOJIB -

BJIAJIETh CIIOCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJS Mpollecca W pe3yibTara PeleHHsS
MaTeMaTHYeCKOH 3aauu;

NpPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPH PEIICHUH 3a/1a4d, BHOCHTH
KOPPEKTUBBl B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE pE3yJIbTaTa JESITEIbHOCTH IOCTABICHHOM €I U YCIOBHSM,
OOBSICHATH MIPUYUHBI JOCTHIKEHHS FITH HEJTOCTHIKECHUS LIEJIH, HAXOAUTh OIIHOKY, 1aBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY.

OMONIMOHATBHBIN HHTEIIIEKT -

pa3BUBaTh CIIOCOOHOCTH YIPABIATH COOCTBEHHBIMH SMOLMSIMHM U SMOLUSAMH JIPYTUX:
BBISIBJISITh M aHATM3UPOBATH IPUIUHBI YMOIIHN;

MOHMMaTh MOTHBBI U HAMEPEHHUs JPYroro 4esioBeKa, aHAIM3HPYsS PEUeBYIO CHUTYALUIO;
peryaupoBaTh CrIoco0 BBIPAYKEHUS COOCTBEHHBIX YMOITUH.

[TpunsiTHe ceds u Apyrux -

OCO3HAHHO OTHOCHUTBHCS K JPYTOMY YEJIOBEKY U €70 MHEHMIO;

IPU3HABaTh CBOE U YY)KOE MPaBO Ha OINOKY;

NPUHUMATH Ce0sl U JPYTUX HE OCYyXkaasi;

MPOSIBIISATH OTKPBITOCTH;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

IIpenmeTHbIe pe3y/ibTaThbl 10 MAaTEMATHKE
5 kaace
Yucia U BEIYHCIIEHUS

ITonumats u IIpaBHUJIbHO yHOTpe6JI}ITB TCPMHUHBI, CBA3AHHBIC C HATYPAJIbHBIMU YUCJIaMU,
OOBIKHOBEHHBIMH U JACCATHYHBIMHA I[pO6$[MI/I.
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CpaBHUBaATh U yNOpPsIOYMBATh HATypalbHBIE YHMCIIA, CPABHUBATH B MPOCTEHLINX CIydasxX
OOBIKHOBEHHBIE IPOOH, ACCITHIHBIC APOOH.

CoOTHOCUTH TOUKY Ha KOOPJMHATHOM (YMCIIOBOM) MPSAMOM C COOTBETCTBYIOIINUM €i1 YUCIIOM
U U300paxkaTh HaTypaJlbHbIC YHMCIa TOUKaMU Ha KOOPAWHATHOM (4MCI0BOM) IPAMOH.

Bremonsare apupmeTnyeckue AeMCTBUS C HATYpPaJbHBIMH UYUCIIAMH, ¢ OOBIKHOBEHHBIMH
IpoOsMHU B POCTEHIINX CITydasiX.

BbInonHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BHIYMCICHUH.

OKpyrisTh HaTypajlbHbIE YHCIIA.

Peuienne TeKCTOBBIX 3a/1a4

Pemate TekcToBBIE 33124 apU(YMETHUECKUM CIIOCOOOM U C MOMOUIbIO OPraHU30BaHHOTO
KOHEYHOT0 Tiepedopa BceX BO3MOXKHBIX BapUaHTOB.

Pemate 3amaun, coaepxaliye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTb, BpEMs,
paccTosiHuE; 1IeHa, KOJIMYECTBO, CTOUMOCTD.

Mcnonb30BaTh KpaTKye 3alKMCH, CXEMbl, TaOIUIbl, 0003HAYEHUS PU PEIICHUH 3a]1a4.

[Tosib30BaThCs OCHOBHBIMM €IMHHUIIAMHM U3MEPEHUS: LIEHBl, MAacChl; PACCTOSIHUS, BPEMEHHU,
CKOpPOCTH; BbIpa’KaTh OJIHU €IMHUIIbI BEJIMUYNHBI Yepe3 JIpyTHUe.

W3BnekaTh, aHAIM3UPOBATh, OLEHUBATH MH(POPMALMIO, TPEACTABICHHYI0 B Ta0nuIe, Ha
cToI04aToi AuarpaMme, MHTEPIPETHPOBATH MPEACTaBICHHbIC JTaHHbIC, UCIOJIb30BATh JIaHHBIE
IIPU pEIIEHUH 3ajay.

Harmnsiinas reometpust

[Tonb30BaTbcs TEOMETPUYECKMMM TMOHATUSMU: TOYKa, IpsMas, OTPE30K, JIy4, Yrod,
MHOI'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoMTE TpUMEpPBI OOBEKTOB OKPYXKAIOMIETO MHUpA, MMEIOUMX (OpMY H3yYSHHBIX
reoMeTpu4ecKux (uryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C  yIJlaMM: BEpIIMHA, CTOPOHA; C
MHOI'OYTOJIbHUKAMHU: YroJl, BEpIINHA, CTOPOHA, IMAaroHallb; ¢ OKPYXHOCTBIO: PajlycC, JUAMETD,
LEHTP.

N300pakaTh U3y4eHHbIE TeOMETpHUECKUE (PUTyphl HA HETMHOBAHHOM M KJleT4yaToi Oymare
C TIOMOILIBIO LIUPKYJIS U JTUHEUKH.

HaxoouTte NIuHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHHEM C IOMOIIBIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOTO pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPSIMOYTOJIbHUKA, KBaJpaTa JUIsl UX MOCTPOEHUS,
BBIUMCJICHMS TUIOIAAN U IEPUMETpA.

BbruucnaTe nepuMeTp M IUIONIAAb KBaJgpaTa, MPpsMOYTrOlIbHUKA, (UTYP, COCTABICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4yHclie QUryp, n300pakEHHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaTbCcs OCHOBHBIMM METPUYECKMMH E€AMHMIIAMHM W3MEPEHMS JUIMHBI, ILIOLIAIMN;
BbIpaXaTh OJHU €IUHUIIbI BEJIMUMHBI YEPE3 IpYyTrHe.

PacnozHaBaTh mapasuienenumesn, KyO, MCIOJNB30BaThb TEPMUHOJOTHIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHMsI, HAXOAUTh U3MEPEHU NapajuieNenunena, Kyoa.

Bbruucnate 00b€M KyOa, mapajuienenunesna Mo 3aJaHHBIM H3MEPEHUsIM, MOJb30BaThCs
eIMHUIIAMU U3MEPEHUS 00BEMA.

Pemars Hecllo)KHBIE 3aJaud HAa U3MEPEHHME I€OMETPUYECKUX BEJIWYUH B NPAKTUYECKUX
CUTYaLUsX.

6 ki1acc

Ywncita ¥ BEIIUCICHUS

3HaTh U MMOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3IMYHBIMHU BHJIAMHU YHCET M CIIOCO0aMU UX
3aMuCH, MEPEXOIUTh (€CITH 3TO BO3MOXKHO) OT OJHOM (hOPMBI 3aMMCH YHCIIa K IPYTOM.

CpaBHUBaTh U YIOPSAIOYMBATH IIENIbIE YUCIIA, OOBIKHOBEHHBIE M JIECATHYHBIE JIPOOH,
CpPaBHMBATh YKCJIA OJTHOTO U PA3HBIX 3HAKOB.
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BbImonHATh, coueTass ycTHbIE M NMHCbMEHHBIE NPUEMBI, apuU(PMETHUYECKUE IEHCTBHUSA C
HaTypalbHBIMM M LEIbIMH YHUCJIAMH, OOBIKHOBEHHBIMH M JECATUYHBIMU  JIPOOSIMH,
M0JIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.

BbruncnsaTe 3HaYCHMS YUCIOBBIX BBIPAKEHUH, BBINOIHATD IPUKUIKY U OLICHKY pEe3yJIbTaTa
BBIUMCJIEHUM; BBIIOJIHATh IpeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHUH Ha OCHOBE CBOMCTB
apu(pMETUUECKHUX JICHCTBUM.

COOTHOCUTh TOUKY Ha KOOPJIMHATHOM MPSAMON C COOTBETCTBYIOIMM €l YHUCIOM H
n300pakaTh yMcia TOYKAMU Ha KOOPAMHATHOM NPSAMOMN, HAXOJUTh MOYJIb YUCIIA.

CoOOTHOCUTH TOUKH B IPSAMOYIOJIbHON CUCTEME KOOPAMHAT C KOOPANHATAMH 3TOM TOUKH.

OKpyrisTh Liesble Yyhcia U JeCATUYHbIE JPOoOU, HAXOAUTh IPUOIMKEHUS YUCell.

UucnoBble U OyKBEHHBIC BBIPAKCHHUS

[ToHumaTh U ynoTpeOJsATh TEPMHUHBI, CBSI3aHHBIC C 3alMCBIO CTENEHU YMCIa, HAXOAUTh
KBaJpaT M KyO 4Hcia, BEIYUCIATH 3HAUCHHS YMCIOBBIX BEIPAXKEHUH, COJIEPKAIIUX CTETICHH.

ITosp30BaTbCs MpU3HAKAMM JEIMMOCTH, PAaCKIIaAblBaTh HATYpajbHBIC YMCJIA HA IPOCTHIC
MHOKUTEH.

[Tonp3oBaTbess MacITabOM, COCTABIIATh MPONIOPLUUHU U OTHOILICHHMSL.

Hcnonp3oBath OyKBbI AJ11 0003HAUEHUSI YUCEN IIPU 3alIMCU MAaTEMaTHUYECKUX BbIpaKEHUH,
COCTaBJIATh OYKBEHHbIE BBIpKEHHS U (POPMYJIbl, HAXOIUTh 3HAYEHUs OYKBEHHBIX BBIPAXKCHUH,
OCYIIECTBIISISl HEOOXOIMMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMS.

HaxoauTts HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekCTOBBIX 3a/1a4

Pemate MHOTOIIArOBBIE TEKCTOBBIE 337a4l APU(PMETUUECKUM CIIOCOOOM.

Pemate 3amaun, cCBA3aHHBIE C OTHOLIEHMEM, IPONOPLUOHAIBHOCTbIO  BEJIMYHH,
IPOLIEHTaMU, pelaTh TPU OCHOBHBIE 3a/1a4M Ha JPOOU U MPOLIEHTHI.

Pemats 3agaun, coneprkaiiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJITUUYHMHBI: CKOPOCTb, BPEMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTb, NPOU3BOIAUTENBHOCTh, BpeMs, 00b&éMa pabOTHI,
UCTIONB3Ysl  apu(MeTHYecKne JeWCTBUS, OLEHKY, TNPUKUAKY, MOJIb30BAThCA CIUHHUIIAMHU
MU3MEPEHUS COOTBETCTBYIOIUX BEJINYMH.

CocTtaBnsaTh OyKBEHHBIE BHIPQKEHUS 110 YCIIOBHIO 33/1a4H.

N3Bnekath MH(pOpMaIuio, MpeACTaBIeHHYI0 B Ta0NuIaX, HA JMHEHHOH, cTon0uaTol win
KpYroBOMW inarpaMMax, HHTEpIPETUPOBATh PEACTAaBIEHHBIE JaHHBIE, HCIIOJIb30BATh IAHHBIE PU
pelIeHny 3a1ay.

[IpeacraBnsTs HHGOPMAITHIO C TIOMOIIBIO TAOJIUII, IMHEHHON U CTOJIOYATOM TUarpaMm.

Harnsignas reomerpus

[TpuBoauTh HpUMeEpbl OOBEKTOB OKPYXKAIOIIETO0 MHpa, UMEILUX (OpMYy H3YUEHHBIX
TreOMETPUYECKUX IMJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PaBHBIX U CUMMETPUYHBIX
dburyp.

N300pakaTb C TMOMOULIbIO IUPKYJS, JIMHEHKH, TPAHCIOPTUPAa HA HEJIMHOBAHHOW U
KJIeT4aTol Oymare u3ydeHHble IUIOCKME TeoMeTpuueckue GUrypsl U KOHQUrypauuwu,
CUMMETPUYHBIE (PUTYPBHI.

[Tonb30BaTbCcs  T€OMETPUYECKUMH  IMOHSATHSMH:  PaBEHCTBO  (QUIYp, CHMMETpHS,
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPHUEN: OCh CUMMETPUH, LIEHTP CUMMETPUH.

HaxonuTte BenWYMHBI YIJIOB M3MEPEHHEM C TIOMOIIbIO TPAHCHOPTHPA, CTPOUTH YIJIbI
3a/1aHHOM BEJIMYMHBI, [10JI30BAThCS MIPH PELICHNN 3a7a4 I'PpaAyCHOM MEpOH yIJOB, paclio3HaBaTh
Ha 4epTekax OCTPBIN, MPSIMOM, pa3BEPHYTHIN U TYIOW YTJIbI.

BoluncnaTe UIMHY JOMaHOH, NEPUMETP MHOIOYTOJBHHMKA, IOJIb30BATHCSA €IMHULAMHU
M3MEPEHUS IJIMHBI, BBIPAXKAaTh OJHU €AMHUIIBI U3MEPEHHUS UIMHBI Uepe3 ApyTHe.

Haxoauts, ucnionb3yst 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEKIY ABYMS TOUKAMH, OT
TOYKH JI0 MPSIMOM, JUTMHY IYyTH Ha KBaJPAaTHOM CETKE.

Bbuncnare miomans  (uUryp, COCTaBICHHBIX U3 IPSMOYTOJbHHKOB, HCIIOJIb30BaTh
pa30OueHre Ha NPSMOYTOJbHUKH, Ha paBHbIE (DUTypHI, JOCTpaWBaHHUE /0 MNPSMOYTOJIbHUKA,
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II0JIb30BAThCS OCHOBHBIMU €IMHHLIAMU M3MEPEHUs IUIOIIAAY, BBIPAXKAThb OIHU E€AWHMIIBI
M3MEPEHUS IUIOIAAH Yepe3 IpYyrue.

Pacnio3naBate Ha MOJENAX U M300paKEHUSIX MUPAMUAY, KOHYC, IHIJIMH/AP, HCIOJIB30BaTh
TEPMUHOJIOTHIO: BEpIlIMHA, peOpo, 'paHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KJIETYaTOW Oymare mpsMOYTOJIbHBINA Mapaieenue.

Bbruucnate 00bEM MPsIMOYTOJIBHOTO Napaiesienunesia, Kyoa, mojb30BaTbCsl OCHOBHBIMU
€IMHUIIAMU U3MEPEHUST 00BEMA;

Pemare Heclio)KHBIE 3a1aud HAa HAXOXJACHHE N€OMETPUYECKHUX BEIMYMH B NPAKTUYECKUX
CUTYyalusX.

IIpenmeTrHble pe3yJbTaThl 10 ajredpe

7 kJ1acc
Yucna 1 BEIUUCIEHUSA
. BrimonHATh, coueTass yCTHbIE W NMUCHMEHHBIC NMPHUEMBI, apu(METUUECKHE JEHCTBHS C
palMOHATIBHBIMU YUCIAMU.
. Haxonuth 3HaY€HWs YHCIOBBIX BBIPAKCHHUH; MPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI M

npuéMbl BBIYUCIICHHS 3HAYCHWH MAPOOHBIX BBIPAKECHUH, COACPKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.
. [lepexonuth OT 01HOHN QOPMBI 3alKcu YKcen K Apyroi (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTHM B OECKOHEUYHYIO
JECATUYHYIO APOOB).

. CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

. OxpyrisTh yucIa.

. BBINOMHATE NPUKKUIKY U OLICHKY PE3yJbTaTa BBIYMCICHUH, OLICHKY 3HaYEHUI YMCIIOBBIX
BBIPAKCHU.

. BbINONHATE AEUCTBUS CO CTENEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISAMHU.

. [IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0KEHHE HA MHOKUTEIIN HATypaJIbHbIX YHCEIL.

. Pemarp mnpakTUKO-OPHUEHTHPOBAHHBIE 3a/la4yM, CBS3AHHBIE C OTHOLUIEHUEM BEIUYHH,

MMPONMOPHUOHATIBHOCTBIO BCIIMYWH, MMPOLUCHTAMU,; HHTCPIIPETUPOBATE PC3YJIbTAThl PCIICHUA 3a1a4
C y‘léTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMHU paccMaTpruBaACMbIX 00BCKTOB.

Anrebpanueckue BhIpaXKEHUS

. Hcnonp3oBath anredpanveckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

. HaxoauTh 3HaueHns OyKBEHHBIX BBIPQXKEHUH MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

. BeInonHATe MpeoOpa3oBaHus LENOro BBIPAXKEHNUs B MHOTOUIEH MPUBEICHUEM MOI00HBIX
CJIaraeéMbIX, paCKpbhITUEM CKOOOK.

. BbINONMHATE YMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOYWIEHAa Ha MHOIOYIIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMBI U KBaJpaTa pa3HOCTH.

. OcCyIecTBIATh pa3loKEHNE MHOTOYJIECHOB HAa MHOXHTENIN C MOMOUIbIO BBHIHECEHHS 3a
CKOOKHM OOLIero MHOYKUTENS, TPYNIHUPOBKU CIaraéMblX, IpUMEHEHUs (POpMyN COKpaII€HHOTO
YMHOKEHHS.

. [IpumensTh mpeoOpa3oBaHHs MHOTOUYJIEHOB I pEUIeHHs pa3jMyHbIX 3a7ad u3
MaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 pPEaIbHON IPAKTUKH.

. Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HaTypalbHBIMU MTOKA3aTESIMU 1711 IPeoOpazoBaHus
BBIPAKCHU.

ypaBHCHI/IH 1 HCPABCHCTBA
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. Pemrate nuHElHBIE ypaBHEHUS C OJHOM INEPEMEHHOMW, IMPUMEHSA MpaBWIa Iepexona OT
HCXOJHOIO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsATs, sBiIA€TCA 1M YHUCIO KOPHEM

YpaBHEHUS.
. [TpumensTh rpaduyeckre METOIbI TP PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

. [TonOupats npuMepsl ap YUCEd, SABIAIOUXCS PELIEHUEM JIMHEHHOTO YPAaBHEHUS C IBYMS
IIEPEMEHHBIMH.

. CTpouTh B KOOPIMHATHOW TIIJIOCKOCTH TpaduK JIHUHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU; M0JIB3YSICh IPa)MKOM, IPUBOAUTE IIPUMEPHI PELIEHNS YPaBHEHHUS.

. Pemate cuctembl JBYX JIMHEHHBIX YPaBHEHMH C IBYMS IIEPEMEHHBIMHM, B TOM YHUCIIE
rpaguvecKy.

. CocTaBiaTh U peliaTh JUHEHHOE YpaBHEHHME WJIM CUCTEMY JIMHEHHBIX ypaBHEHUH 110

YCIIOBHIO 3aJla4yd, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJla4d TOJYYCHHBIN
pe3yJibTar.

DyHKIMHU

. N3o0pakaTh Ha KOOPJAWHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATAM, JYy4Yd, OTPE3KH, HHTEPBaJbl; 3allMChIBaTh YHUCIOBBIE IPOMEXKYTKH Ha
anreOpanvyeckoM S3bIKe.

. OtmedaTh B KOOPJIMHATHOW IIJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATAM; CTPOUTH
rpaduxu nuHenRHbIx pyHkiuit. Ctpouts rpadux pynkuun y =1x L.
. OnuceiBaTh ¢ MOMONIBIO (YHKIUHA W3BECTHBIC 3aBUCUMOCTH MEXKIY BEIHYMHAMHU:

CKOPOCTh, BpPEMsi, PACCTOSHHE; I[CHA, KOJIUYECTBO, CTOMMOCTH; IPOU3BOAUTEIBHOCTD, BPEMs,
00BEM pabOTHI.

. HaxoauTpb 3Ha4YeHHe GYHKIUH [0 3HAYCHHIO ¢€ apryMEHTA.

. [Tonnmarpk rpadudeckuii crocod NMPEICTaBICHUS W aHaIn3a WHPOPMAIIUHU; U3BIICKATh U
UHTEPIPETUPOBATH HH(POPMALIUIO U3 TPADUKOB PEaIbHBIX IPOILECCOB H 3aBHCUMOCTEH.

8 kiaacce

Yucna 1 BEIYUCICHUS

. Hcnonws3oBaTh HayaibHBIC MPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN ISt
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYMCICHUHN; H300pakaTh ACUCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

. [IpumeHsITh MOHATHE apUPMETUUECKOTO KBAAPATHOTO KOPHS; HAaXOOUTh KBaJpaTHBIC
KOPHH, UCTIOJIb3YS MPU HEOOXOAMMOCTH KAJIBKYJIATOP; BBITIOIHATH MPE0OpPa30BaAHUS BhIPAKEHUNH,
coJiepXalinuxX KBaJpaTHble KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHE.

. Hcnonw3oBarh 3amucu OONBIIMX M MaJbIX YUCENT C MOMOIIBIO JECATUYHBIX ApoOei u
crernener yucina 10.

Anrebpanueckue BhIpaXKEHUS

. [IpuMeHsTh TOHATHE CTENEHW C LEJIbIM IOKa3aTeleM, BBIMOJIHATH MPEoOpa30OBaHUS
BBIPAKECHUM, COAECPIKALUX CTEIICHH C LIEJIBIM II0OKa3aTeIIEM.

. BbINONMHATE TOXAECTBEHHBbIE MPEOOPa30BaHUs pallMOHAIbHBIX BBIPAKEHUN HA OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOUJICHAMH M alreOpanyecKuMu JpoOsMu.

. PacknanpiBate KBagpaTHBINA TPEXUIEH HA MHOKUATEIH.

. [IpumeHnsaTh mnpeoOpa3oBaHUsl BBIPAXKEHUN JUISI pPELICHHs Ppa3IMyYHBIX 3a1ad M3

MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.
YpaBHEHHS 1 HEPABEHCTBA

. Pemrate sinHelHbIE, KBaJAPAaTHBIE YPABHEHUS U PALIMOHAIILHBIC YPABHEHUS, CBOASAIIMECS K
HUM, CUCTEMBI IByX YPAaBHEHHUH C IByMs IEPEMEHHBIMH.
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. [IpoBOoaNTH IpPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
IPUMEHEHHEM IrpaUUecKUX MpeicTaBIeHUH (YCTaHABINBATh, UIMEET JIM YPAaBHEHHUE WIIM CUCTEMA
YpaBHEHUI PELICHUS, €CITH UMEET, TO CKOJIBKO, U TIPOYee).

. Ilepexoauts OT cioBecHOM (OPMYIMPOBKM 3ajaud K e€ anreOpanyeckod MoJenu ¢
IIOMOIBIO  COCTaBJICHUs YPAaBHEHUS MM CHUCTEMBl ypPaBHEHMI, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aa4y II0JyYEHHBIN PE3YJIbTaT.

. IIpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB Uil CPABHEHMSI, OLICHKH; PEIIATh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEpeMEHHOM M MX CHCTEMBbl; JaBaTh TIpadUUEcKyl0 HIUIIOCTPALIUIO
MHO€ECTBA PELICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DyHKIMHU

. IlonumaTh ¥ ucCHONB30BaTh (YHKIMOHAIbHBIE IOHATUS U A3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs); ONPEACATh 3HAUeHHWE (QYHKUIMHU IO 3HAYCHHIO apryMEHTa,;
OIpesieNATh CBOWCTBA (PYHKLUH 110 €€ TrpaduKy.

. CtpouTb rpaduKn dMeMeHTapHEIX GyHKIH Buaa y =x , y=k/x , y =x3,y =Vx,y = KxI;
OIKCBIBATH CBOMCTBA YUCIIOBON (YHKLIUU 1O €€ rpaduKy.

9 kjaacc

Yucia 1 BBIYUCIICHUS

. CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE U HPPALMOHAIILHBIE YHCIIA.

. BeinonuaTe apudmernyeckue IeiCTBUS C pallMOHANIBHBIMU YHCIIaMH, COYETasl YCTHbIE U
IIACbMEHHBIE TPUEMBI, BBIITOIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.

. HaxonuTs 3HaYeHMsI CTENIEHEN ¢ LEIbIMU [TOKA3aTeIsIMU U KOPHEH; BBIYUCIIATh 3HAYCHUS
YHCJIOBBIX BBIPAKEHUM.

. OKpyrJiATh NEHCTBUTEIBHBIE YHUCIIA, BBIIOJIHATH NPUKUAKY pPE3yjbTaTa BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPAXKCHUM.

YpaBHEHHUs U HEPABEHCTBA

. Pemarp snuHENHBIE W KBaJpaTHBIE YPAaBHEHUS, YPABHEHMs, CBOISIIMECS K HHM,
npocTeiiye ApoOHO-pallMOHAIbHBIE YPAaBHEHUS.

. Pemarp cucreMsl IByX JTUHEHHBIX YPAaBHEHMU C JBYMsI IEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJIAETCS JTUHEHHBIM.

. Pemate TekcTOBBIE 3ajaud  anreOpanvyeckuM CHOCOOOM C TIOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMS IIEPEMEHHBIMU.

. IIpoBoaUTH MPOCTEUILINE UCCIIEOBAHNS YPABHEHUM U CUCTEM YPABHEHMI, B TOM YHCIIE C
IpUMEHEHHEM TpaduUecKUX IpeCTaBIeHNN (YCTaHABINBATh, UMEET JIN ypaBHEHUE WU CUCTEMA
YPaBHEHMI peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

. Pemate nuHeliHBIE HEpPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA; HM300pa)kaTh peIIeHUE
HEpaBEHCTB HA YUCJIOBOM MPSIMOM, 3alMChIBATh PEIICHUE C TOMOIIBI0 CUMBOJIOB.
. Pemate cuctemMpl JMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIFOYAIOIINE

KBaApaTHOC HEPABCHCTBO, I/I306pa)KaTL pemieHuC CUCTCMbI HECPABCHCTB Ha YHCI0BOM HpHMOﬁ,
3aIMCbIBATh PCIICHUEC C MIOMOIIBI0O CUMBOJIOB.

. Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH PA3IMYHBIX 3a7a4.
DyHKIMHU
. Pacro3naBate QyHKIIMM M3y4eHHBIX BHJIOB. [l0Ka3bIBaTh CXEMAaTHUECKH PACIIOIOKCHHUE

Ha KOOPJIMHATHOMH IutockocTy rpadukoB pyHkumit Buaa: y =kx, y=kx+b, y=k/x, y=ax*+bx
+ C, Y = X* B 3aBUCUMOCTH OT 3HaY€HUI K03(PPHUIMEHTOB; ONUCHIBATh CBOWCTBA (D YHKIIUH.

. Ctpoutb u n300paXkaTb CXeMaTHUECKH Tpa(UKH KBaJpaTUYHBIX (YHKIMH, OMUCHIBATH
CBOICTBa KBaJipaTUUHBIX (PYHKUIUN MO UX rpauKam.
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. Pacnio3HaBaTh  KBaJpaTW4HYl0 (QYHKUIMIO 1O QopMmyne, MNPUBOIUTH PUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHOMN KU3HHU, (PU3UKHU, FEOMETPHH.

YucnoBeie IMOCJICA0OBATCIIBPHOCTHU U IMTPOTPECCHU

. Pacrnio3naBath apu(pMeTHUECKYIO U TEOMETPUUECKYIO ITPOrPECCUH TP PA3HBIX CIIOCO0ax
3a/1aHHUs.

. BBINONHATE BBIUMCIIEHUS C HMCIOJIB30BaHUEM (OpPMYN N-ro 4ieHa apu(MeTHUecKo u
F€OMETPUUYECKON MTPOTrPECCUil, CYMMBbI IIEPBBIX N YJICHOB.

. N300pakaTh 4iIeHBI MOCIEI0BATEIHPHOCTA TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

. Pewrate 3anauu, cBsi3aHHBIE C YHCIOBBIMH MOCIEAOBATEIBHOCTAMM, B TOM YHCIIE 33]1a41

U3 PEaTbHOM KU3HU (C HCIOIB30BAaHHEM KaIbKYISATOPa, IU(PPOBBIX TEXHOIOTHIA).
IIpeameTHbIE pe3yJbTAThI 10 T€OMETPHUU
7 kJ1acc

. Pacnio3HaBaTh WM3ydeHHBIE TeOMETpUYECKHe (QUTYpBl, ONPEACTSITh HUX B3aUMHOE
pacrioyio’keHue, n300paxaTb FeOMETpUUYECKHE (PUTYPBI; BBIIOIHATH YEPTEIKH MO YCIOBHIO 33/1a4H.
W3mepsaTs NMHENHBIE W YIVIOBBIE BEIWYMHBL. Pemars 3a1aun Ha BBIYKCICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

. [IpoBoauTh rpyOyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B pealbHOMN
KHU3HH, pa3MepoB MPUPOAHBIX OOBEKTOB. Pa3nnmyare pasmepbl 3TUX OOBEKTOB MO MOPAAKY
BEJINYUHBI.

® CTpOI/ITL YCPTCIKU K TCOMCTPUICCKHM 3aJladaM.

M Ilons30BaThCA IMPpU3HaKaMH PaBCHCTBA TPCYIrOJbHUKOB, HCIIOJIb30BATh IIPU3HAKU H
CBOMCTBA paBHO6CI[pCHHbIX TPEYIrOJIbHUKOB ITPHU pCHICHUHN 3a/1a4.

® HpOBOI[I/ITI) JIOTUYCCKUEC paCCYKACHUSA C UCITIO0JIBb30BAHUEM I'COMCTPUUCCKUX TCOPEM.

® ITonp3oBaThCs MMpU3HAKaMH pPAaBCHCTBA IPAMOYTOJIBHBIX TPCYIrOJIbHUKOB, CBOMCTBOM

MEIUaHbl, IPOBEAEHHOW K THIIOTEHY3€ MPSAMOYIOJIbHOIO TPEYTrOJIbHUKA, B PpELICHUU
T€OMETPUYECKHX 3a/a4.

. Onpenensth napajiieIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JAPYTrOoM IpsIMOi.

. Pemate 3a1aun Ha kieT4aToi Oymare.

. [IpoBOANTH BBIUMCIEHHUS M HAXOAUTh YHUCIOBbIE W OyKBEHHbIE 3HAYEHMsI YIJIOB B
FeOMETPUUYECKHX 3a/1ayaX ¢ UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYT OJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX NPU EPECEUEHHUH ABYX NapaUIeIbHbIX NPSAMBIX ceKyliel. Pemath
MIPaKTUYECKUE 3a7]a4l Ha HaXO0KICHUE YIIIOB.

. Brnanets NOHATHEM T€OMETPUUECKOTO MECTA TOYEK. Y METh OIPEAEIATh OUCCEKTPUCY YIila
U CEPEIMHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOYEK.

. @opMyIHMpOBaTh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U AMAMETPa OKPYKHOCTH,
MIOJIB30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILICHUH 3a1a4.

. BiageTe nmoHATHEM ONMMCAaHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh HAXOIHUTh €€
neHtp. [lonp3oBarbes GpakTamMu 0 TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYrOJIbHUKA NIepeceKkaroTcs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYISAPBl K CTOPOHAM TpPEYroJbHHKA
[IEPECEKAIOTCS B OJHOU TOUKE.

. Brmagete mnoHsATMEM KacaTenmpbHOM K OKPYKHOCTH, IIOJIB30BaTbCA TEOPEMOM O
NEPIEHANKYJIAPHOCTH KacaTeIbHON U pajauyca, IPOBEIEHHOIO K TOYKE KaCaHUs.

® ITonmp30BaThCs HpOCTGﬁHIHMPI TCOMETPUYCCKUMHU  HEPABCHCTBAMHU, IIOHHMMATb HX
MIPaKTUYECKUM CMBICIL.

° HpOBO}II/ITI) OCHOBHBIC TCOMETPHYCCKUEC ITOCTPOCHUS C ITIOMOIIBIO MUPKYIIA U JIMHENKH.
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8 kiaacce

. PacriozHaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, MX 3JE€MEHTHI, MOJIb30BAThCS HX
CBOMCTBAMH IPU PEIICHUH T€OMETPUYECKUX 3a/1a4.

. [IpumeHsTh CBONCTBA TOYKM IIEPECEUEHHUS] MEIHMaH TPEYrosbHMKA (LIEHTpa Macc) B
pelIeHnH 3a/1a4.

. Bnanets noHsATHEM CcpelHEN JIMHUU TPEYTOJIbHUKA U TPalelUU, IPUMEHITh UX CBOWCTBA
IpU pElIeHUH reomerpudeckux 3anad. llomp3oBaThess Teopemonn danmeca U TeopemMol O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIEHUS MPAKTUYECKUX 3a/1a4.

. [IpuMeHsTh PU3HAKU [TO100US TPEYTOJIBHIUKOB B PEHICHUH F€OMETPHUUECKUX 3a7ay.

. [Tonp3oBatbess Teopemoit [ludaropa anst pemieHuss TE€OMETPUUYECKUX M MPAKTHYECKUX
3ana4. CTpOUTh MATEMAaTHYECKYH0 MOJIE€Nb B MPAKTHUYECKUX 3a/1a4yaxX, CAMOCTOSTEIbHO JIE€JaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIHE JUIUHBI.

. Bnagers moHATHAMU CHHYCa, KOCMHYCAa M TaHI€HCa OCTPOrO yria MNpSMOYTOJIbHOTO
TpeyroyibHUKA. [101630BaThCS STUMHU MOHATUSAMH JIJISI PEIICHUS] PAKTUYECKUX 3aad.
. Boruncnsate  (pa3nuyHBIMH - clloco0amM)  IUIOIIA[L  TPEYroJbHMKAa U IUIOHIAJIU

MHOTOYTOJBHBIX ~(QUryp (MOJB3YysACh, TJ€ HEOOXOAUMO, KalbKyIsiTopoMm). [lpumeHsTh
MOJTy4YE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

. Brnagers moHATHMAMHM BOHCAaHHOTO M IIEHTPAJIBHOTO yIja, MCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX yIiaX, yriax MeXIy XopJaMu (CEeKYIIMMU) U YIIIe MEXy KacaTelIbHON U XOpA0U PU
pelIeHUN TEOMETPUUYECKUX 3a]1a4.

. Bnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHATh CBOWCTBA OIMCAHHOIO
YETBIPEXYTOJIBHUKA ITPU PELLICHNUH 3a/1a4.
. IIpuMeHATH NOJIy4eHHBIEC 3HAHUS HA IPAKTUKE — CTPOUTH MATEMATUYECKUE MOJEIH UL

3a/1a4 peajbHOM KU3HHU U MPOBOJAUTH COOTBETCTBYIOIIME BHIYMCIICHUS C IPUMEHEHHEM TT0100Us
U TPUTOHOMETPUH (TIOB3YSICh, T/Ie HEOOXOUMO, KATbKYIATOPOM).

9 kjaacc

. 3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOAWTh C HMX MOMOIIBIO
pa3IUYHbIE  AJIEMEHThl  NPSIMOYTOJBHOTO  TPEYroJbHHKA  («pEHIeHHE MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaXxoauTh (¢ MOMOIIBI0 KaNbKYJISATOpa) NJIMHBI U YTl ISl HETaOIHMYHBIX
3HAYEHUH.

® ITons30BaThCA CI)OpMyJ'IaMI/I MNpUBCACHUA 1 OCHOBHBIM TPUT'OHOMCTPHYCCKUM TOKIACCTBOM
JJI HAaXOXKJICHU A COOTHOIICHUM MCKAY TPUTOHOMETPUYCCKUMHA BCIMYNHAMU.
M Hcnons3oBaTh TCOPEMbI CUHYCOB U KOCUHYCOB JIA HAXOXACHUS PA3JIMYHBIX 3JIECMCHTOB

TPEeYrojbHUKa («pEelIeHUuEe TPEYroJbHUKOB»), NIPUMEHATh UX IPU PEUIEHUH T€OMETPHUYECKHX
3az1ad.

. Brnanets noHsTHsMH peoOpa3oBaHusl M0A00MSI, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. ITonp3zoBarbest cBOMCTBaMU 11010011 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATD JUTMHBI U
HaXOJUTh YIJbl Y MoJ00HBIX ¢uryp. [IpumMeHsTs cBoicTBa MOAOOMS B MPAaKTHUECKUX 3a/ladax.
YMeTb NpUBOAUTE MPUMEPHI HOJOOHBIX (DUTYP B OKPYIKAIOIIEM MUpE.

. [Tons30BaTbCst TEOpEMaMHu O IIPOU3BEIECHUN OTPE3KOB XOp[, O IPOU3BEIECHUH OTPE3KOB
CEKYLIUX, O KBaJpaTe KacaTeIbHOM.
. [Tonb30BaTbcs BEKTOpaMH, MOHMMATh UX TEOMETPUYECKHH M (QU3NYECKUI CMBICI,

MNPpUMCHATh HUX B PCHICHUU TCOMCTPUYCCKUX U (I)I/I3I/I‘{eCKI/IX 3aaaq. HpI/IMeHHTL CKaJIIpHOC
MMPOU3BCACHUEC BEKTOPOB I HAXOXACHHUA JJIMH U YTIJIOB.

® Ilonp30BaThCsd METOIOM KOOpAUWHAT Ha IUIOCKOCTH, NPHUMCHATH C€ro B PCIICHUU
TCOMETPHUICCKUX U IPAKTHYCCKUX 3a/1a4.
® Bnagers nonsaTusamMu MIpaBUIILHOTO MHOT'OYI'OJIbHUKA, NJIMHBI OKPYXXHOCTH, OJIMHBI OYT'U

OKPY’KHOCTH M paJUaHHOM Mepbl YIUIa, YMETh BBIUMCIATH IUIOMIAAL Kpyra M €ro 4acTem.
IIpuMeEHATH NOIy4YEHHBIE YMEHHUS B IIPAKTUYECKUX 3a7a4ax.
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. HaxoauTe ocu (WM LEHTPBI) CUMMETPUHU (GUTYp, PUMEHATH JABMXKEHUS IJIOCKOCTH B
MPOCTEUIINX CIyYdasiX.

. [TpuMeHsATh MOTy4YEeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHUYECKUE MOJIEIHU IS
3a/1a4 peabHOM )KU3HU U MPOBOJUTH COOTBETCTBYIOINE BHIYHCICHHUS C IPUMEHEHUEM ITOI00HS
U TPUTOHOMETPHYECKUX (DYHKIUH (TIONIB3YSChH, I'/Ie HEOOXOIUMO, KaIbKYIATOPOM).

IIpakTHYeckne pe3yJbTATHI 10 BEPOSITHOCTH U CTATHCTHKE
7 kJ1acc

. Uwurare wHGOpPMAIUIO, TPEACTABICHHYIO B TaONWIAX, HA AWAarpamMmax; HpeICTaBISThH
JIAaHHBIE B BHJIE TAOJUIl, CTPOUThH IHUAarpamMMmbl (CTOJOMKOBBIE (CTOJIOYATBIE) M KPYTOBBIC) IO
MacCUBaM 3HAYECHUM.

. OnuceiBaTh W HHTEPIPETUPOBATH pPEaJbHBIE YHCIOBBIC JAHHBIC, IPEICTAaBICHHBIC B
Ta0JIMIax, Ha AUarpaMMax, rpaukax.

. Hcnonb3oBaTh A1 ONUCAHUS JIAaHHBIX CTATUCTHUYECKHE XapaKTEPUCTUKH: CpelHee
apudMeTHIecKoe, MeIruana, HanOoJbIllee U HANMEHBIIee 3HAYCHUS, pa3Max

. Hwmets mpencraBieHre O CIydyalHOM M3MEHYMBOCTH Ha MpUMEpax IeH, (PU3nYecKux
BCJIMYMH, AaHTPONIOMETPHYECKUX JAHHBIX, HWMETh MPEICTABICHHE O CTATUCTUYCCKON
YCTOMYUBOCTH.

8 kuacce
. W3Bnekarb u mpeoOpa3oBbIBaTh HMH(OpPMAIHMIO, TPEICTABICHHYIO B BHJIE TaOJHIL,
IyarpaMmm, rpauKoB; MPEACTaBIATh JaHHBIEC B BUIE TaONHII, AUarpamMm, TpauKoB.
. OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTeNe: CPeTHUX 3HAYCHHUH U Mep
paccenBaHus (pa3Max, TUCTICPCHUS U CTAHJIAPTHOE OTKIIOHCHHUE).
. HaxomuTh 4YacTOTHI 4YMCIOBBIX 3HAYEHWH U YaCTOTHI COOBITUH, B TOM 4YHUCIE IO
pe3ysibTaTaM U3MEPEeHH U HAOIIOICHUH.
. HaxomuTh BEpOSTHOCTHM CIy4alHBIX COOBITHI B OIBITaxX, 3Has BEPOSTHOCTH

SJIEMCHTAPHBIX COOBITHH, B TOM YHCJIE B OMNBITaX C PABHOBO3MOXXHBIMH 3J€MEHTapHBIMU
COOBITUAMH.

. Hcnonb3oBare rpadguueckue MOAENTU: JEPEBO CIY4alHOIrO SKCIIEpUMEHTA, JUarpaMMbl
Dlinepa, 4nciaoBas npsmasl.
. OnepupoBaTh NOHATUSIMU: MHOKECTBO, IMOJMHOXKECTBO; BBINOJIHATH OINEpaAlUd HaJ

MHOXECTBaMU: 00bEAMHEHUE, NepeceueHre, J0NOIHEHUE; MEePEUUCIATh IEMEHThl MHOXKECTB;
IIPUMEHATH CBOWCTBA MHOKECTB.

. Hcnonb3oBare rpaduyeckoe MpeaCTaBICHHE MHOXECTB U CBS3€M MeXIy HUMH Ui
ONMCAaHUS TPOLECCOB U SIBICHWN, B TOM 4YHCIIE€ MPH PELIEHUU 3aJad U3 JIPYTUX Y4eOHBIX
IIPEAMETOB U KypCOB.

9 kjaacc

. W3Bnekatb u mpeoOpa3oBbIBaTh WHGOPMAIIMIO, TPEJICTABICHHYI0 B  Pa3IMYHBIX
WCTOYHHMKAX B BHJE TaOJHIl, AWarpaMm, rpaduKoB; MPEICTaBIATH JaHHBIE B BHUJIEC TaOJMII,
quarpamm, rpadukos.

. Pemate 3amaun opraHM30BaHHBIM TEPeOOPOM BAPUAHTOB, & TAKXKE C HMCIOJIB30BAaHHEM
KOMOHMHATOPHBIX MPABUII U METOJIOB.

. Hcnonp30Barh onucaTenbHble XapaKTEPUCTUKHU 111 MAaCCUBOB YMCIIOBBIX JAHHBIX, B TOM
YUCJIE CPEAHUE 3HAUEHUS U MEPBI PACCEUBAHUS.

. Haxoauth 4acTOTHI 3HaYE€HUN U 9aCTOTHI COOBITHS, B TOM YHUCIIE MOJIB3YSICh PE3yJIbTaTaMH1
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUIA.
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. HaxoauTh BEpOSATHOCTH CIIy4allHBIX COOBITUH B HM3y4YEHHBIX ONBITAX, B TOM YHUCIE B
OMBITaX C PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMHU COOBITUAMH, B CEPUSIX UCIBITAHUNA IO MEPBOTO
ycnexa, B CepysaxX UCIbITaHUuN bepHyim.

. HmeTs nipeacTaBiieHue O CIy4aiiHON BEIMYUHE U O PACHPENEICHUH BEPOSITHOCTEH.

. Nwmetp npezacTaBiieHne O 3aKOHE OOJIBIIMX YHMCEN KaK O MPOSIBIEHUU 3aKOHOMEPHOCTHU B
CJlydyaifHOM M3MEHUYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YUCEN B IPUPOJIE U OOIIECTBE.

3.1. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «MATEMATHKA

5 KJIACC
Ne Tembl Kou-Bo | JiekTponHble (HU(ppoBbIe)
n/n yacoB | o0pa3oBaTejbHbIEe pecypchl
1 Harypanbnpie uncna. JleicTBus ¢ 43 bu6nmoreka [IOK
HaTypaJbHBIMU YHCIIAMH https://m.edsoo.ru/7f4131ce
2 Harnsannas reomerpus. Jlunuu Ha 12 bubnmnorexka HOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
3 OOBIKHOBEHHBIE IPOOH 48 bubnuorexa [HOK
https://m.edsoo.ru/7f4131ce
4 Harnsnnast reometpusi. MHOrOyrojibHUKU 10 bu6nuoreka [IOK
https://m.edsoo.ru/7f4131ce
5 JlecsiTuunbie qpoow 38 bubnuorexa [JOK
https://m.edsoo.ru/7f4131ce
6 Harmsinnas reomerpust. Tena u purypsr B 9 bubnnorexka HOK
[IPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
7 [ToBTOpEeHME U 06001IIeHNE 10 bubnmnoreka [JOK
https://m.edsoo.ru/7f4131ce
OBULIEE KOJIMYECTBO YACOB 170
6 KJIIACC
Ne Tembl Kon-Bo [JuexTponnble (uu¢poBbIie)
n/n 4acoB [(00pa3oBaTe/ibHbIC PeCypChl
1 HatypasbHble uncna. 30 bubnuoreka [JOK
https://m.edso0.ru/7f414736
2 Harnsagnas reomerpus. Ipsivble Ha 7 bubmuoreka [JOK
IUIOCKOCTH https://m.edsoo0.ru/7f414736
3 Hpobu 32 bubmmoreka [JOK
https://m.edsoo.ru/7f414736
4 Harnsgnas reomerpusi. Cummerpus 6 bubnunorexa [JOK
https://m.edsoo.ru/7f414736
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) Bripaxkenus ¢ OykBamu 6 bubnmoreka [JOK
https://m.edso00.ru/7f414736
6 Harnsannas reomerpusi. @urypsl Ha 14 bubmmoreka [IOK
IIJIOCKOCTH https://m.edso00.ru/7f414736
7 [TonoxuTenbHBIE U OTPHUIIATEIIbHBIC YK CIIA 40 bu6nmoreka [IOK
https://m.edso00.ru/7f414736
8 [IpencraBienue 1aHHBIX 6 bubnmoreka [JOK
https://m.edso00.ru/7f414736
9 Harnsgnas reomerpusi. @urypsl B 9 bubmmorexa [IOK
[IPOCTPAHCTBE https://m.edso0o.ru/7f414736
10 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 20 bu6nmoreka [IOK
https://m.edso00.ru/7f414736
OBHIEE KOJIMYECTBO YACOB 170

3.2. TEMATUYECKOE ITNTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA

7 KIIACC
Ne Tembl Koxa-Bo | Dnektponnsie (Hudposbie)
n/n yacoB | o0pa3oBaTe/IbHbIE pecypchl
1 Yuciia 1 BelurcieHus. PanmonansHele 29 bu6mmoreka [JOK
qpcia. https://m.edso0.ru/7f415b90
2 Anrebpanueckue BhIpaXKeHHU . 34 bu6nuorexa [IOK
https://m.edso0.ru/7f415b90
3 'YpaBHEHMS 1 HEPABEHCTBA 28 bubnuotexa [JOK
https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. @yHKIUN. 34 bubnuoteka [JOK
https://m.edsoo.ru/7f415b90
5 [ToBTOpenue u o6oOIIEeHHE. 11 bu6nuorexa [IOK
https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB 136
8 KJIACC
Ne Tembl KoJu-Bo | DuiekTponnbie (1u(poBbIe)
n/n 4yacoB | o0pa3oBaTe/IbHbIE pecypchl
1 UYucna u Berurcnenus. KBagpaTtHele KOpHU 15 bubmuorexa [IOK
https://m.edsoo.ru/7f417af8
2 Yucna u BeraucieHus. CTEIeHb ¢ LEeIbIM 7 bu6nmoreka [JOK

IIOKa3aTejIeM

https://m.edsoo.ru/7f417af8
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3 Anrebpanueckue BoipaxkeHus. KBagpaTHbIit S) bubnuorexa [IOK
TpPEXWICH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaKEHUSI. 15 bubmmoreka [JOK
Anrebpanueckast 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBagparHbie 15 bubmuorexka [JOK
ypaBHEHHS https://m.edsoo.ru/7f417af8
6 YpaBHeHus 1 HepaBeHCTBa. CUCTEMBI 13 bubnmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f417af8
7 YpaBueHus u HepaBeHcTBa. HepaBeHnctBa 12 bubnmoreka [JOK
https://m.edsoo.ru/7f417af8
8 Oynkiyu. OCHOBHBIE TTOHITHS 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yucnosble PyHKIMU 9 bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
10  |[loBTrOpeHme u 060OIIEHNE 6 bubmmorexa [IOK
https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB 102
9 KJIIACC
Ne Tembl Kou-Bo | DnekTponnbie (1ugpoBbie)
n/n YyacoB | oO0pa3oBaTe/ibHbIE pecypchl
1 Uwucna u Beraucienus. JlelicTBUTENbHbBIC 9 bubnuotexa [JOK
qucia https://m.edsoo0.ru/7f419d08
2 YpaBHEHHsI U HEPABEHCTBA. Y PABHEHHS C 14 bubnnorexa [JOK
OJTHOM MepeMeHHOMN https://m.edsoo.ru/7f419d08
3 YpaBHEHMs U HepaBeHCTBA. CHCTEMBI 14 bub6nuorexa [IOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
4 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 16 bub6nuorexa [IOK
https://m.edsoo.ru/7f419d08
) OyHKIMH 16 bubnnorexa [JOK
https://m.edsoo0.ru/7f419d08
6 UuclioBbIC TTOCIEIOBATCIBHOCTH 15 bu6nmoreka [JOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHUE, 06001IeHNE, CUCTEeMaTH3aIUs 18 bu6nmoreka [JOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102

3.3. TEMATHUYECKOE ITNTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUA
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7 KIIACC

Ne Tembl KoJu-Bo | DiekTponnbie (mudposbie)
n/n 4acoB | o0pa3oBaTesibHbIE pecypchl
1 [Ipocreiimme reomeTpudeckue GUTypsI 14 bubmuorexa [JOK
U UX CBOlicTBa. M3mepenue https://m.edsoo.ru/7f415e2e
TrE€OMETPUYECKUX BEJIMYMH.
2 TpeyronsHUKH 22 bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e
3 [TapamienpHble IpsIMBbIE, CYMMa YIJIOB 14 bu6mmoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 bubnnorexka HOK
MTOCTPOCHHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEHME, 0000IIICHNE 3HAHMIA. 4 bu6nuoreka [IOK
https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB 68
8 KIIACC
Ne Tembl Koxa-Bo | DnexkrponHbie (undposbie)
n/n 4yacoB | o0pa3oBaTesIbHbIE PeCypChl
1 UYeTbIpE€XyroabHUKH 12 bubnuoreka [JOK
https://m.edsoo.ru/7f417e18
2 Teopema ®aneca u Teopema o 15 bubnmnoreka [JOK
MIPOIOPIIMOHAIILHBIX OTPE3Kax, https://m.edsoo.ru/7f417e18
MOI00HbBIE TPEYTONbHUKH
3 [Imomans. Haxoxxnenue miomaaeit 14 bu6nuoreka [IOK
TPEyroJIbHUKOB U MHOTOYTOJIBHBIX (PUTYD. https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX GUryp
4 Teopema [Tudaropa u Hauana 10 bubmuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
5 Vbl B OKpyKHOCTU. Brincanusie u bubnuoreka [JOK
OITUCAHHBIC YEThIPEX YT OJIbHUKH. 13 https://m.edsoo.ru/7f417e18
Kacarenbnble k okpyxHOcTH. Kacanue
OKPY>KHOCTEH
6 [ToBTOpeHme, 06001IeHNE 3HAHUI 4 bu6nuoreka [IOK
https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 68
9 KJIACC
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Ne Tembl Kous-Bo | DuexkTponHblie (1uppoBbIe)
n/n yacoB | o0pa3oBaTejbHbIE PECYPChI
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 bubmuorexka [JOK
CUHYCOB. Perienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeobOpaszoBanue mogoous. 10 bubmuoreka [IOK
MeTtpudeckre COOTHOLICHHS B https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
3 BekTopsl 12 bubnmoreka [JOK
https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 bubnmoreka [JOK
https://m.edsoo.ru/7f41al2c
5 [IpaBunbHbIE MHOTOYTOJIBHUKHU. J[mnHA 8 bubmuorexa [JOK
OKPY>KHOCTH M IUIOIIA/Ih KPyTa. https://m.edsoo.ru/7f41al2c
Brruucienune riomnianen
6 JIBM>KEHHUS TIJIOCKOCTH 6 bubmmoreka [JOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 0000MIICHNE, 7 bu6mmoreka [JOK
cHCTeMaTH3aIus 3HAHU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB 68

3.4. TEMATUYECKOE IINTAHNPOBAHUE YYEBHOI'O KYPCA «BEPOSATHOCTbD 1

CTATUCTUKA
7 KJIIACC
Ne TeMbl Koa-Bo | Duaexkrponnbie (HudpoBbIe)
n/n yacoB | oOpa3zoBaTe/ibHBIE PeCypChl
1 [IpencraBnenue naHHBIX 7 bubnnorexa [JOK
https://m.edsoo.ru/7f415fdc
2 OmnmcaTenpbHas CTAaTUCTHKA 8 bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc
3 CrnyuaitHast ©U3MEHYUBOCTD 6 bub6nuorexa [IOK
https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo rpagos 4 bubmuorexa [IOK
https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M 4acToTa CIIy4aitHOro 4 bubnnoreka [JOK
COOBITHUS https://m.edsoo.ru/7f415fdc
6 O06o0meHre, cucTeMaTr3aIus 3HaHAH 5 bubmuoreka [JOK
https://m.edsoo.ru/7f415fdc
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OBILIEE KOJIMYECTBO YACOB 34

8 KIIACC
Ne Tembl Kos-Bo | DuexTponnbie (undpoBbie)
n/n yacoB | oOpa3oBaTe/ibHBIE PeCypChl
1 [ToBTOpEeHME Kypca 7 Kinacca 4 bubmuoreka [JOK
https://m.edsoo.ru/7f417fb2
2 OmnucarenpHas cTaTucTuka. PaccenBanme 4 bubmuoreka [JOK
JaHHBIX https://m.edsoo.ru/7f417fb2
3 MHOXeCTBO 4 bubnmoreka [JOK
https://m.edsoo.ru/7f417fb2
4 BeposTHOCTh cirydyaifHOTO COOBITHUS 6 bubnuoreka [IOK
https://m.edsoo.ru/7f417fb2
5 Beenenue B Teoputo rpadoB 4 bubnuorexa [JOK
https://m.edsoo.ru/7f417fb2
6 Crny4daiiabie cOOBITHS 8 bubnuotexa [JOK
https://m.edsoo.ru/7f417fb2
7 O00011enne, cucTeMaTH3alis 3SHAHUH 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2
OBLIEE KOJIMYECTBO YACOB 34
9 KJIACC
Ne Tembl Kon-Bo | Duexkrponnbie (undposbie)
n/n 4yacoB | o0pa3oBaTeJIbHBIC PeCypChl
1 IToBTOpeHue Kypca 8 kinacca 4 bub6nuorexa [IOK
https://m.edsoo.ru/7f41a302
2 OneMeHThl KOMOMHATOPUKU 4 bub6nuorexa [IOK
https://m.edsoo.ru/7f41a302
3 ['eomeTpuyeckas BEpOATHOCTh 4 bubnuoteka [JOK
https://m.edsoo.ru/7f41a302
4 Ucneitanus bepuynn 6 bubnnoreka [JOK
https://m.edsoo.ru/7f41a302
5 CrnyuaiiHas BelMyMHa 6 bubnuorexa [IOK
https://m.edsoo.ru/7f41a302
6 O0600611eH1e, KOHTPOJIb 10 bubnmoreka [JOK
https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB 34
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