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HOACHUTEJIbBHAA 3AIINCKA

OBHIASA XAPAKTEPUCTHUKA YYEBHOT O ITIPEIMETA

Pabouass mporpamMMa mo mareMmaruke Uit oOydarommxcs 5-9  kimaccoB pa3paboTaHa Ha
ocHoBe DenepalibHOTO TOCYIAapCTBEHHOIO 00pa30BaTENBHOTO CTaHIapTa OCHOBHOTO OOLIEro
oOpa3oBanusi ¢ Yy4éTOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, MPEIBABISEMBIX K
MaTeMaTH4YeCKOMY 00pa30BaHUIO, U TPAJULUI POCCUICKOro 00pa30BaHusl, KOTOpbIe 00ECIEUNBAIOT
OBJaJICHUE KIIOYEBbIMU KOMIIETEHUUSMH, COCTABJSIIOLIMMHM OCHOBY JUISl  HEMPEPHIBHOTO
o0pa3oBaHUsI U CAMOPA3BUTHS, a TAKKE IEIOCTHOCTh OOLIEKYJIbTYpHOIO, JHMYHOCTHOTO U
MO3HABATENHHOTO pa3BUTHA OOywaromuxcs. B pabodeill mporpamme ydTeHbl WACH W TIOJOKCHUS
Konuenmuu pa3Butus Marematudeckoro oOpaszoBanus B Poccuiickoit ®deneparmu. B smoxy
mppoBoil TpaHcopmalu Bcex cdep YETOBEYECKOW JEATENbHOCTH HEBO3MOYKHO —CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0Oe3 0a30BOM MaTeMaTHYECKOW MOJITOTOBKH. YK€ B
IIKOJIE MaT€MaTHKa CIYXHUT ONOPHBIM IPEAMETOM Ul M3Y4YEeHHsS CMEXKHBIX IHUCIMIUIMH, a MOCIe
IIKOJIBl peajibHOM HEOOXOAMMOCTBIO CTaHOBUTCS HENpEphIBHOE 00pa3oBaHue, 4YTO TpedyeT
TIOJTHOIIEHHOM 6a30B0ii 00111€00pa30BaTEIHLHOM MOATOTOBKH, B TOM YHCJIE€ U MAaTEMAaTUYECKOM.

D10 0O0YyCNOBJIEHO TEM, 4YTO B HalIM JHU pacTéT 4YHUCIO NpoQeccui, CBA3aHHBIX C
HETOCPE/ICTBEHHBIM TIPUMEHEHHEM MaTeMaTUKH: U B cdepe SKOHOMHUKH, M B Ou3Hece, U B
TEXHOJIOTHYECKHX O00JacTsIX, M Jake B TyMaHUTapHbIX cdepax. Takum oOpazoMm, Kpyr
IIKOJIFHUKOB, JIJISl KOTOPBIX MAaTEeMaTHKa MOYKET CTaTh 3HAYMMBIM MPEIMETOM, PACIITHPSIETCS.

[IpakTryeckasi MoJ€3HOCTh MaTeMaTUKH OOYCIIOBJIEHA TeM, YTO €€ MPEeIMETOM SBISIOTCA
(yHIaMeHTaJIbHbIE CTPYKTYphl HAIIET0 MHUpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJINYECTBEHHBIE
OTHOILEHHSI OT MPOCTEHNIINX, YCBAUBAEMbIX B HETIOCPEACTBEHHOM OIIBITE, 10 JIOCTATOYHO CIIOKHBIX,
HEOOXOIUMBIX UIS pPa3BUTHS HAYUHBIX U MPUKIAJHBIX HAed. be3 KOHKpETHbIX MaTeMaTH4ecKHX
3HAHUM 3aTPyAHEHO MOHMMAaHUE MPHUHIUIIOB YCTPOMCTBA U MCIOIb30BaHUS COBPEMEHHOM TEXHUKU,
BOCTIPUATHE M WHTEPHpETalHs pPazHOOOpa3HOW COIMAIBHON, SKOHOMHYECKOW, MOIUTHYECKON
unpopmaimu, ManodGhexTUBHA MOBCEAHEBHAS MpaKTUYecKast AesTenbHOCTh. KaxaoMy yenoBeky B
CBOEH JKM3HM TPHUXOAUTCA BBINOJHATH PACYETHI U COCTABIATH AJITOPUTMBI, HAXOIUTH U
MPUMEHATh (OPMYNbl, BJIaJeTh NPAKTUUYECKUMH NpPUEMAMU TEOMETPUUYECKUX W3MEPEHUH U
MOCTPOCHU, YUTaTh UH(POPMAIIMIO, MIPEACTABICHHYIO B BHJE TaOJUIl JUarpaMM U rpaduKoB, KUTb B
YCIIOBUSIX HEONPEAEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4aiHbIX COOBITH.

OIHOBpeMEHHO C paciiupeHueM cdep MpUMEHEHHsS MaTeMaTUKH B COBPEMEHHOM OOIIeCTBE BCE
0osiee Ba)KHBIM CTAaHOBUTCSI MaTEeMaTUUYECKUH CTHJIb MBIIUICHUS, MPOSBISIONIMICS B ONpeneEHHbIX
YMCTBEHHBIX HaBbIKaX. B mpoliecce u3yyeHus MaTeMaTuKy B apceHal NPUEMOB U METOJIOB MBILIIICHUS
YeJI0BeKa €CTECTBEHHBIM 00pa3oM BKIIIOUAIOTCS MHIYKIMS U JIeTyKIus, 0000IIeHre 1 KOHKpeTH3alus,
aHANM3 W CHUHTE3, KiaccupUKanusi M cUcTeMaru3anus, adctparupoBaHue U aHanorus. OObEKThI
MaTeMaTUYECKUX YMO3AaKIIOUEHHH, PaBuiia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKHX
MOCTPOEHUH, CHOCOOCTBYIOT BBIPaOOTKE YMeHHs (OPMYIUpOBaTh, OOOCHOBBIBATH W JIOKA3bIBATh
CY)KAEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUUECKOE MbIIUICHHE. Beayias poib NpruHaaIeXuT MaTeMaTuKe
U B (DOPMUPOBAHUU ANTOPUTMHUYECKON KOMIIOHEHTHI MBIILICHHS ¥ BOCIMTAHUM YMEHUM JEHCTBOBATH
M0 33/IaHHBIM AITOPUTMaM, COBEPIIEHCTBOBATH M3BECTHbIE M KOHCTPYHpOBATh HOBBIE. B mpomecce
pelieHus 3a1a4 — OCHOBOM y4eOHOH NIeITeTbHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BHBAIOTCS TaKKe
TBOpYECKas U MPUKIIAIHAS CTOPOHBI MBIILICHUS.

OOydeHne MaTeMaTHKe Ta€T BO3MOXKHOCTh Pa3BUBATh y 00YYAIONINXCS TOYHYIO, PAIIMOHATBHYIO U
UHDOPMATUBHYIO peYb, yYMEHHE OTOMpaTh Haubonee TMOJXOASAIINE S3BIKOBBIE, CHMBOIUYECKUE,
rpaduuecKue CpeACTBa ISl BRIPOKESHUS CYXKICHUM M HATJISAHOTO UX MPEICTABICHHS.

Heo0OxoauMbpiM KOMIOHEHTOM OOIIel KyJIbTyphl B COBPEMEHHOM TOIKOBAHUU SIBISIETCS OOIIee
3HAKOMCTBO C METOJaMH TIO3HAHWS JEHCTBUTEIBHOCTH, MPEJICTABICHHE O IpeAMeTe U METojax
MaTeMaTUKH, UX OTJIMYUHA OT METOJIOB IPYTUX €CTECTBEHHBIX M 'YMaHUTAPHBIX HAayK, 00 0COOEHHOCTIX
OpUMEHEHUS] MaTeMaTHKUA JJs pelleHHs HAayYHbIX © TMPUKIAJHBIX 3a1a4. Takum  o0Opasom,
MaTeMaTH4ecKoe 00pa30BaHie BHOCHUT CBOM BKJIaj B (pOpMUPOBaHME OOIIEH KyIbTYphI YeTOBEKA.



N3ydeHne MaTeMaTHKU TaKkkKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YETIOBEKA, TIOHUMAHUIO
KpacoThl M W3SIIECTBA MAaTeMAaTHYECKUX PACCYXKICHHH, BOCHPHUATUIO T'€OMETPHUECKUX (opMm,
YCBOCHUIO UJIEV CUMMETPUH.

HEJHU U3YYEHUA YYEBHOI'O KYPCA

[IpuoputeTHbIME LIENAMU 00yUEHHS] MaTEMAaTHUKE B 5—9 Kiaccax sIBISIFOTCS:

e (GOpMHPOBAHHE IEHTPATHHBIX MATEMATHYCCKUX MOHATHHA (YHCIIO, BEJIMYMHA,
reoMeTpudeckas Qurypa, IMepeMeHHas, BEPOSTHOCTh, (YHKIHS), OOCCIICUNBAIOIINX
MIPEEMCTBCHHOCTD ¥ ITEPCIICKTHBHOCTh MAaTEMATHYECKOTO 00pa30BaHMsI 00YJarOIINXCS;

e  MojJBeJACHHWE OOYJAIOMIMXCS Ha JOCTYITHOM JUIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MAaTEMaTUKH W OKPYKAIOIIEro MUpa, MOHUMAaHUE MAaTEMaTUKH KaK YacTH
00111eHi KyTbTYphI UETIOBEUECTBA;

® Dpa3BUTHE HHTEJUIEKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEM 0O0ydaromuxcs,
MO3HABATEIFHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUW, KPUTUYHOCTH MBIIIJICHUS,
WHTEpeca K U3y4eHUIO0 MaTeMaTHKU;

e (dopmupoBanue (QyHKIHOHATLHONW MaTEMaTUYECKOW TPAMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSIBICHHUS MaTEMaTUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKM3HEHHBIX CHUTYyallUsIX M TPU HU3YYCHUH JPYruX y4eOHBIX TPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (QOpMymupoBaTh WX Ha S3BIKE
MaTeMaTHKA W CO3/1aBaTh MaTeMaTHYECKHE MOJCIH, TMPUMEHATh OCBOCHHBIN
MaTeMaTHYEeCKUN  ammapar JUisli  pelIeHUs PAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH M OIEHUBAThH MOJTYIECHHBIC PE3yIbTaThI.

OCHOBHBIE JIMHUM COJACp)KaHUS Kypca MaremaTuku B S5—9 kmaccax: «Ywucma wu
BBIYUCIICHU», «ANTeOpa» («Anredpandeckue BBIPAXKEHUS», «YPABHCHHUS M HEPABEHCTBAY),
«Dynkmuny, «leomerpus» («I'eomerpuueckue GUTypel W HUX CBOMCTBa», «l3mepenue
reOMETPUYECKUX BEIMYUHY), «BeposTHOCTh W cTaTHCTUKa». JlaHHbIE JMHUM Pa3BUBAIOTCS
napajuieNibHO, KaK/1asi B COOTBETCTBUU C COOCTBEHHOMU JIOTMKOM, OJIHAKO HE HE3aBUCHUMO OJIHA OT
JIpYroi, a B TECHOM KOHTaKTe W B3auMOJACUCTBUH. Kpome 3Toro, ux oObEIUHSIET JOTHYECKast
COCTaBIIAIONIAs, TPAIUIIMOHHO MPUCYIIAasi MaTeMaTUKE U MPOHU3BIBAIOIIAs BCE MaTEMaTHUYECKUE
Kypchl u cojepxartenbHble JuHUUA. CopmynupoBanHoe B DenepalibHOM TOCYAapCTBEHHOM
o0pa3oBaTeIbHOM CTaHJApTE OCHOBHOrO oO0mero oOpa3oBaHus TpeOOBaHUE «yMETh
OTepUpOBaTh TMOHATUSIMU: OIpPEIEICHHE, aKChuoMa, TEeOpeMa, J0Ka3aTelbCTBO; YMEHHE
pacrno3HaBaTh UCTHHHBIC U JIOXKHBIE BBICKA3bIBaHUS, MPHUBOJUTH IMPUMEPHl U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS W OTPHUIIAHMS BBICKA3bIBAaHUI» OTHOCHUTCS KO BCEM Kypcam, a
(dbopMupoBaHHE JOTHYECKUX YMEHUH pachpelensieTcss Mo BCEM rojaM OOy4YeHHs Ha ypOBHE
OCHOBHOTO 00111eT0 0Opa30BaHMs.

Copepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pE3yJlbTaTaM OCBOCHUS
PaGoueit mporpammel, pacnpefenéHHBIM 10 TolaM OOYy4YeHHUs, CTPYKTYpPUPOBAHO TaKUM
o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIMIIUAIBHBIM BOIIpOcaM oOydaromuecs oOpaliainch
HEOJIHOKPATHO, YTOOBI OBJIaJICHUE MATEMATUYECKUMU MOHITUSAMH U HaBBIKAMU OCYIIECTBISIOCH
MOCJIEIOBATEIbHO U TOCTYNAaTeNbHO, C COONIOIGHHEM MPHUHIIMIA MPEEeMCTBEHHOCTH, a HOBBIE
3HaHMS BKIIOYAIUCh B OOIIYI0 CHCTEMY MaTeMaTH4YeCKHX IMpEeACTaBIEHUUM OOy4aronmxcs,
pacmupsisi u yriuyO0msis e€, o00pasysi MpOYHbIE MHOKECTBEHHbBIE CBSI3H.

OcHOBHBIE JIMHUM COJEpKaHUS Kypca MaTeMaTMKu B S5—6 Kkjaccax —
apudmeTrnyeckass M TEOMETPUYECKas, KOTOpbIE pa3BUBAIOTCA TMapasieIbHO, Kaxkaas B
COOTBETCTBUU C COOCTBEHHOU JIOTMKOW, OJJHAKO, HE HE3aBUCHMO OJIHA OT JPYroil, a B TECHOM
KOHTaKTe M B3auMOJeicTBUH. Takxke B Kypce MPOUCXOAUT 3HAKOMCTBO C DJIEMEHTAMH alnreOpbl
Y OTIUCATEbHOU CTAaTUCTUKHU.

N3ydenne apupMeTHueckoro maTepuaia HaYMHAETCS CO CHUCTEMAaTH3allMd W Pa3BUTHUS
3HAHMM O HATypalbHBIX YHCIAaX, TMOJYYEHHBIX B HadanbHOW mikone. Ilpu sTom
COBEPIIICHCTBOBAHNE BBIYMCIUTENBHON TEXHUKM W (OPMHPOBAHHE HOBBIX TEOPETUUECKUX
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3HaHUH COYETAETCS C PA3BUTHUEM BBIUYMCIUTENBHON KyJIbTYPbI, B YaCTHOCTH C OOydeHHEM
MIPOCTEUIINM NMPUEMAM IPUKUAKU U OLEHKH PE3yJIbTaTOB BBIUYUCIICHUN. M3ydeHne HaTypabHbIX
qucell IPOA0JDKAeTCs B 6 Kilacce 3HAKOMCTBOM € HauyalbHBIMU NOHSTUSIMUA TEOPUU JETUMOCTH.

Jlpyroii KpymHbIA OJIOK B COAEpKaHUU apu(METHYeCKOH JMHUU — 3TO Apobu. Hauano
M3y4YeHHs] OOBIKHOBEHHBIX W JIECATHYHBIX JpoOel OTHECEHO K 5 Kiaccy. DTO NEpBbIA dTam B
OCBOEHHUU JIpo0el, Korja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJCSIMH, HMOHSTUSIMH TEMBI.
[Ipu aTOoM paccMoTpeHne OOBIKHOBEHHBIX APOOEH B MOJHOM O00bEME MPEAIIECTBYET U3YUEHHUIO
JECSITUYHBIX APOOEH, YTO 11€JeCO00pa3HO C TOUKU 3PEHUs JOTUKU HU3JI0KEHUS YUCIOBOM JTUHUH,
KOTJla TpaBuja JEHCTBHHA C JNECATUYHBIMH JPOOSMHU MOXHO OOOCHOBATH YK€ H3BECTHBIMHU
QITOPUTMAMHU  BBIMOJIHEHUSI JEHCTBUH C OOBIKHOBEHHBIMHM JpOOSMU. 3HAKOMCTBO C
JNECSITUYHBIMM ~ JpOOSMU  PacIIMPUT  BO3MOXHOCTU Ui TOHUMaHUS  OOy4arolIMMMCS
MPUKIAJIHOTO TPUMEHEHUs] HOBOM 3alMCH MpH HW3YYEHUH JAPYTruX MpPeIMETOB M IpHU
MPaKTUYECKOM HcCIoyb3oBaHuu. K 6 kiaccy oTHECEH BTOpOMl STam B M3Y4YeHHH JpoOei, rie
MIPOUCXOJUT COBEPIICHCTBOBAHNWE HABBIKOB CPAaBHEHHUs M IpeoOpa3oBaHUs JpoOel, 0CBOEHUE
HOBBIX BBIYMCIUTENBHBIX AJTOPUTMOB, OTTAaUMBAaHWE TEXHUKU BBIYUCIEHUN, B TOM 4YHCIIE
3HAYEHUH BBIPAXKEHUH, COJEpkAIIMX U OOBIKHOBEHHBIE, M JIECATHYHbIE JIPOOH, YCTAHOBIIECHUE
CBsI3€M MeXay HUMH, pacCMOTpEHHE MPUEMOB pelIeHus 3a4ad Ha apoOu. B Hagane 6 kmacca
MIPOMCXOUT 3HAKOMCTBO C MOHSATUEM MPOIIEHTA.

Oco0eHHOCThIO N3YYEHUs TOJIOKUTENIBHBIX U OTPUIATENIbHBIX YUCE SIBIISIETCA TO, YTO OHU
TaK)kK€ MOTYT paccMaTpUBaThCsl B HECKOJBbKO ATanoB. B 6 kiacce B Hayane M3y4yeHUS TEMBI
«[lonoxuTenbHple U OTpUIATENbHBIE YKCIIay» BblAeNseTcs noja tema «Llenbie uncna», B pamkax
KOTOpPOIl 3HAKOMCTBO C OTPHUIATEIbHBIMU YHCIAMU M JEHCTBUSMHU C MOJOXKHUTEIbHBIMH U
OTPHLIATEIILHBIMU YUCIAMH IIPOMCXOJUT Ha OCHOBE COJEPKATEIBHOIO MOAX0a. DTO MO3BOJISAET
Ha JIOCTYITHOM YpPOBHE ITO3HAKOMHUTh YYAILIUXCS IPAKTUYECKH CO BCEMH OCHOBHBIMU MOHATUSAMU
TE€MBbl, B TOM YHUCJIE€ U C IPAaBUJIAMM 3HAKOB IIPU BBINOJHEHUU apU(PMETHUECKUX IEHCTBUIL.
N3yueHne panyoHaNbHBIX YHMCEI Ha 3TOM HE 3aKOHYMTCA, a OyleT NpOJOJIKEHO B Kypce
anreOpbl 7 Kjacca, 4TO CTAHET CJIEIYIOLIUM MPOXOJOM BCEX NMPUHLUIHUAIBHBIX BOIIPOCOB, TEM
CaMbIM pa3JielieHue TPYAHOCTEH O0OJerdaer BOCHPHUATHE MaTepuala, a paclpelelieHHe BO
BPEMEHHU CHOCOOCTBYET IPOYHOCTH IPUOOPETAEMBIX HAaBBIKOB.

IIpu oOyueHMM pelIeHUI0 TEKCTOBBIX 3aJady B S5—6 Kiaccax UCHOJIb3YIOTCS
apupmeTnueckue MNpUEMBl pelieHHus. TeKCTOBble 3aJayM, pellaeMble IpU  OTpabOTKe
BBIUMCIIUTENIBHBIX HAaBBIKOB B 5—6 KiaccaxX, paccMaTpUBArOTCs 3alauyd CIEIYIOUIMX BHUJIOB:
3aJjauy Ha JBM)KEHHUE, HAa YacTH, HA MOKYIIKH, Ha pabOTy U MPOU3BOIUTEIBHOCTh, HA MIPOLIEHTHI,
Ha OTHOIIEHUs U nponopuuu. Kpo- me Toro, oOyuaromuecs: 3HAaKOMATCS ¢ MpUEMaMU peLIeHUs
3aJa4 1epebopoM BO3ZMOKHBIX BApUAHTOB, ydaTcs padoTaTh ¢ HH(pOpMaIUe, peicTaBIeHHON B
dhopme TabIUIl UK TUarpamMM.

B  PabGoueii  mporpamme  HpeaycCMOTpPEHO  (OPMHPOBAHUE  MPOIEAEBTUYECKUX
anreOpandyeckux IpescTaBleHU. bykBa kak CHMMBOJ HEKOTOPOro 4Hcia B 3aBUCUMOCTH OT
MaTeMaTH4YeCKOr0 KOHTEKCTAa BBOJAUTCS IIOCTENEHHO. DbByKBeHHass CHMBOJIMKA LIMPOKO
UCTOJb3yeTCs MPEXIE BCEro JUIsl 3amMcu OOIMIMX YTBEPXKAECHUH M NpennoxkeHui, ¢popmyl, B
YaCTHOCTH JUISl BBIYMCIIEHUSI TEOMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENSD YHCIA.

B kypce «Marematukn» 5—6 KIaccoB IpeACTaBleHA HarjsiHas T[eoOMETpus,
HamnpaBjeHHas Ha pa3BUTHE OOPa3HOrO MBIIUICHUS, NPOCTPAHCTBEHHOTO BOOOpa)KeHHU,
n300pasUTENbHBIX yYMEHMH. OTO BaXHBIH d3Tal B H3YYEHHUM T'€OMETPUH, KOTOPBIH
OCYIIECTBISICTCS Ha HAIVIAJHO-IPAKTUYECKOM YPOBHE, OINMpPAETCsl Ha HarjsIHO-o0pa3Hoe
MBIIIUIEHHE oOyyaromuxcsa. bousbiias ponb OTBOAWUTCS NPAKTHUECKOW AEATENbHOCTH, OMBITY,
SKCIEPUMEHTY, MojenupoBanuio. OOyJaronuecss 3HAKOMATCS C T€OMETPUYECKUMHU (UTypamu
Ha TUIOCKOCTH M B TIPOCTPAHCTBE, C UX NMPOCTEHIINMH KOH(DUTYpALIUSMH, ydaTcst U300paxarb UX
Ha HEeTMHOBAaHHOM M KieT4aToi Oymare, paccMaTpuBarOT UX MpoCTeinne cBoiicTBa. B mpomecce
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W3Y4YEHHUs HarJIsiJHOM I€OMETpPUM 3HAHMS, NOJy4eHHbIE OOy4JalOUIMMUCS B HAYaJIbHOM ILKOJE,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

B cTpykType mporpammsl yueOHOTO Kypca «Asredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHMMAIOT COJIEPKATEIbHO-METONUECKNE TUHUU: «HKcia U BBIYUCIEHU»; «Anredpandeckue
BBIpQXKECHUS»; «YpaBHEHUS U HepaBeHCTBay; «DyHkuum». Kaxnas U3 3THX COAEpKATEIBHO-
METOIUYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YyYEHHUS! Kypca, €CTECTBEHHBIM
o0pa3oM MeperuieTasich ¥ B3aUMOJCHCTBYS C IPYTUMH €ro JIMHUSAMH. B Xone m3ydeHus Kypca
00y4aromuMCcs PUXOAUTCS JIOTHIECKU PACCYKIATh, HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B cBSI3M ¢ 3TUM 1ienecoo0pa3Ho BKIIIOYUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI JIOI'MKH,
MIPOHMU3BIBAIOIINE BCE OCHOBHBIE Pa3esibl MaTEMAaTHIECKOTO 00pa30BaHUs M CIIOCOOCTBYIOIINE
OBJIAJIEHUIO 00Y4YaIOIIMMHUCS OCHOB YHUBEPCAJILHOTO MaTeMaTHUeCKOro s3blka. Takum oOpas3om,
MOXHO YTBEpXJIaTh, YTO COJEPKATEIBHOW M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Anredpay
SIBJISIETCS €r0 MHTErPUPOBAHHBIN XapaKTep.

Copepxanue nuHUM «Yucna U BEIUUCICHUSD CIIY>)KUT OCHOBOM JUIsl TAIbHEUILEro N3y4eHust
MaTeMaTHK{, CIOCOOCTBYET pa3BUTUIO Yy OOy4aroUuXcs JIOTUYECKOTO  MBIIIJICHUS,
(hOopMHUPOBAHHUIO YMEHHMSI MOJIb30BAThCS AITOPUTMAMH, a TAK)Ke MPUOOPETECHUIO NMPAKTUYECKUX
HaBbIKOB, HEOOXOJMMBIX JJIsi TIOBCEIHEBHOM >XKM3HU. Pa3BUTHE MOHATUS O YMCIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAlUMOHAIBHBIMM W HMPPALMOHAIBHBIMM YHCIaMH, (opMHpOBaHUEM
MPEJICTABICHUN O JEHCTBUTEIBHOM YHCIIE. 3aBEPIIEHNE OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K
cTapiieMy 3BeHy 0011ero oopa3oBaHHsl.

Conepxkanue JBYX anreOpaMvecKux JHHUH — «AJreOpandeckue BBIPAXKEHUS» U
«YpaBHEHHSI W HEpPaBEHCTBa»  CcHocoOCcTByeT  (GOPMHUPOBAHUIO Yy  OOydYarOIMMXCA
MaTeMaTHYeCKOro anmapara, HEOOXOJWMOTO /ISl peHIeHHs] 3a/Jad MAaTeMaTUKHU, CMEXKHBIX
MPEAMETOB M TPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. B OCHOBHOW IKoJie y4eOHBIH MaTepual
IPYNIHUPYETCS BOKPYT PpAalMOHANBHBIX BbIpaXKeHUH. AJjredpa JAEeMOHCTPUpPYET 3HAa4YCHHE
MAaTEMAaTHKU KakK s3bIKa JUIS MOCTPOEHUS MAaTEeMATHMYECKMX MOJIEJEH, OMUCAHUs IMPOLECCOB U
SBJICHUN peasibHOTO Mupa. B 3amaun oOydenus anreOpe BXOIAT Takke JalbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINIJICHHUS, HEOOXOAMMOIro, B YacTHOCTH, JUIsI OCBOCGHHUS Kypca
nH(OpPMATUKKU, U OBJIAJCHUE HaBBIKAMHU JAEOYKTUBHBIX paccyxaeHuil. I[IpeoOpazoBanue
CUMBOJIBHBIX (OpPM BHOCUT CBOHl crnenuduyeckuid BKIaJ B pa3BUTHE BOOOpaKEHHS,
CIOCOOHOCTEH K MAaTeMaTHYECKOMY TBOPYECTBY.

Copnepxanue QyHKIMOHATBHO-TpadUUYECKOM TMHUYU HAIleJICHO Ha MOJIyYeHUE IKOJIbHUKAMHU
3HaHMN O QYHKIMIX KaK BaKHEHIIeH MaTeMaTHu4ecKol MOJIEH Ui ONMCAHUSI U UCCIIEIOBAHUS
pa3zHooOpa3HbIX MPOIECCOB M SBJICHUN B mpupoje u oOlmiectBe. M3ydeHuwe 3Toro marepuana
CHOCOOCTBYET Pa3BUTHIO Y OOYYAIOUIUXCS YMEHHs HUCIIOJIb30BATh Pa3jMYHbIC BBIPA3UTEIIbHBIC
CpeICTBa SI3bIKa MaTEeMAaTHKH — CIIOBECHbIC, CUMBOJUYECKHE, IpaduyecKkue, BHOCUT BKIIAJ B
(dbopMupoBaHKE MPEACTABICHUIA O POJIM MATEMATHKH B Pa3BUTHU LIMBUIN3AIUU U KYIbTYPHI.

VYueOuslii kype «['eomerpus» usydaerca B 7-9 kiaccax U BKIJIIOUAET CIEAYIONINE OCHOBHBIE
pasznensl  conmepxkanus: «l'eomerpuyeckue GUTYpel W UX CBOicTBa», «l3mepeHue
F€OMETPUUECKHX BEIIMUMHY», a Takke «JlekapTOBbl KOOpAMHATHI HAa IUIOCKOCTH», «BekTops»,
«IBmxenus mnockoctu» u «lIpeobpazoBanus momobus». Cremys HpeacTaBICHHON paboueit
nporpaMMe, HadWHasg C CEeIbMOTO Kjacca Ha YpOKax TIeOMETpUU OOy4aromIuiicss y4uTcs
MPOBOJIUTH JI0KA3aTEIbHBIE PACCYKJEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIIOUEHHUs], JT0OKA3bIBATh
WCTUHHBIE YTBEPXKICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYXKIEHUS «OT
MPOTUBHOTO», OTIWYATh CBONCTBA OT NPHU3HAKOB, (POPMYIHPOBATH OOPATHBIE YTBEPIKICHHUS.
VY4eHUK, OBIAAEBIINN HMCKYCCTBOM pacCyXkaaTh, OyAeT NPHUMEHSTh €ro U B OKpYXKaromieu
xu3HU. KpaitHe BaxKHO MOJUEPKUBATH CBSI3U T€OMETPUHU C IPYTUMU MIPEAMETaMU, MOTUBUPOBATh
WCIOJIb30BAaTh  OMpEAETCHUS TeOMETPUYeCKHX (Uryp ¢ TOHATHH, JEeMOHCTPHPOBATH
MIPUMEHEHHE TIOJTyYeHHBIX YMEHUH B (DU3HUKE U TEXHUKE.
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B 7—9 xiaccax usyuaercs Kypc «BeposTHOCTb U CTaTUCTUKa», B KOTOPBII BXOJAT pa3zeiibl:
«IIpeacraBnenne JaHHBIX U OINUCATENIbHAs CTAaTUCTUKa»; «BeposaTHOCTh»; «OJeMEHTHI
KoMOMHATOpHKN»; «BBenenue B Teopuio rpadosy». Coxepxkanue nuHuu «llpeacraBnenue
JAHHBIX U OTHMCATENIbHAS CTATUCTHKA CIY)KUT OCHOBOM JUIsl (JOPMHUPOBAHUS HABBIKOB pabOThI C
uHpOpManKel: OT YTEHUS W MHTEpIpeTauud WHPOPMAINH, NPEACTAaBICHHONW B Tabnuiax, Ha
auarpamMmax M rpagukax a0 cOopa, HNpEICTaBICHUS W aHAIU3a JAHHBIX C HCIOJIb30BaHUEM
CTaTUCTHUYECKHX XapaKTePUCTUK CPETHHX M paccenBaHus. PaboTas ¢ maHHBIMHU, O0Oydarouiuecs
y4arcsi CYUTHIBATh U MHTEPIPETUPOBATH JAHHBIC, BBIIBUTaTh, API'YMEHTUPOBATh U KPUTHUKOBATh
MPOCTEHIINE THIIOTE3bl, Pa3MBIIUIATH HaJ (PAKTOPaMH, BBI3BIBAIOIIMMH W3MEHYHBOCTh, M
OLICHUBATH UX BJIMSHUE HA PACCMATPHUBACMBbIE BEJIMYUHBI U ITPOLIECCHI.

HNHTYyNTHBHOE NIPEACTABICHUE O CIIy4alHON M3MEHUYMBOCTH, UCCIIET0BAHUE 3aKOHOMEPHOCTEN
U TEHJCHUMHA CTAHOBUTCS MOTHBHPYIOIIEH OCHOBOM JUISi U3YYEHHUS TEOPUU BEPOATHOCTEM.
bospmoe 3na4eHue 31€Ch UMEIOT MPAKTUYECKUE 3aJaHUs], B YACTHOCTH OIIBITHI C KJIACCUYECKUMHU
BEPOSATHOCTHBIMM MOJIEIISIMU.

[ToHsiTHE BEPOSITHOCTH BBOAMTCS KaK Mepa MpaBaomnonodus ciydailHoro coObitus. [lpu
M3Y4YEHUH Kypca oOOydarouiyecsi 3HAKOMSTCS C NPOCTEMIIMMU METOJaMU  BBIYMCICHUS
BEPOSATHOCTEMN B CIydalHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU MCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, TO3BOJISIOUIMMH CTaBUTh W peliarh Oojiee ClOKHbIE 3ajgauu. B
KypC BXOJIT HaYaJbHbIE IMPEACTABICHUS O CIy4allHBIX BEJIMYMHAX W HMX YHUCIOBBIX
XapaKTEPUCTUKAX.

Taxxke B paMKax 3TOro Kypca OCYILIECTBISETCS] 3HaKOMCTBO OOYYAIOIINXCS ¢ MHOKECTBAMU U
OCHOBHBIMM OIl€palMsIMHM HaJl MHOXECTBAMH, PACCMATPHUBAIOTCS INPUMEPHl NPUMEHEHUS IS
peleHust 3agad, a TaKKe MCIIOJIb30BaHUS B JAPYIMX MaTeMaTH4YeCKHX Kypcax M y4eOHbIX
peaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

VY4eOHBINM JIaH HAa W3YYCHHE MaTeMaTHKH B S5-0 Kiaccax OTBOJUT 5 Y4YEOHBIX YacoB B
Heqento, Bcero 170 yueOHBIX 4acoB; Ha M3ydeHHUE areOpsl B 7—9 Kimaccax OTBOAUT 3 y4eOHBIX
yaca B HEJCIIO B TEYCHHE KaXKJIOTO roja oOydyeHus, Bcero 3a TpH rojga oOyuenus — 306
y4eOHBIX YacoB; Ha M3YYCHHE T'€OMETpUMU Ha 0a30BOM YpoBHE 2 y4eOHBIX 4Yaca B HENEIIO B
TeUeHHEe KakJoro roja obydeHwus, Bcero — 204 dvaca; Ha mM3ydeHue Kypca «BeposTHOCTh u
CTaTUCTUKA», OTBOAMUT | y4eOHBIN Yac B HEJEIIO B TEUYCHUE KAKIOTO roga oOydenus, Bcero 102
y4eOHBIX Yaca.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHMUSA

OcBoenue yueOHOro mnpeaMera «MaremaTHkay JOJDKHO oOecrneuuBaTh JOCTHXKEHHE Ha
YPOBHE OCHOBHOIO 0OLIero o0pa3oBaHMs CIHEAYIOUIMX JIMYHOCTHBIX, METANpPEeIMETHbIX U
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3yAbTaTbl OCBOEHMS IporpaMMmbl ydeOHOro mnpenmera «MaremaTuka»
XapaKTEePU3yIOTCSL:

IlaTpuoTnyeckoe BOCOUTAHUE:

IIPOSIBIIEGHUEM HMHTEpEca K MPOLUIOMY U HACTOSIIEMY POCCUNCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIEHHEM K JOCTWXEHHUSIM POCCHUHCKHX MaTEMaTUKOB M POCCHUMCKOW MaTeMaTH4eCKOU
IIKOJIBI, K UCIIOJIb30BAHHIO ITHX JTOCTHKEHUH B IPyTUX HAyKax U MPUKIAJAHBIX cepax.

I'paxaaHckoe U 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:




TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpaXJaHWHA M pean3allil ero Ipas,
MPEJICTAaBJICHAEM O MAaTEeMaTHYEeCKHX OCHOBaX (YHKIIMOHHPOBAHHS Pa3IUYHBIX CTPYKTYD,
SIBJICHUM, TMPOLEAYp TPakJaHCKOTO oOimecTBa (BBIOOPHI, OMPOCHl U TP.); TOTOBHOCTBIO K
OOCY)KJICHUIO TUYECKUX TPOOJIEM, CBS3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM TOCTIKEHUI
HayKH, 0CO3HAHUEM BOKHOCTH MOPAITLHO-3TUYCCKUX IPUHIIUIIOB B ACITEILHOCTH YYEHOTO.

TpynoBoe BOCIIUTAHUE:

YCTAaHOBKOW Ha AaKTHBHOE YYacTHE B PEHICHHH NPAKTHYCCKUX 3a/Ja4 MaTeMaTHYeCKOU
HaIPaBJIICHHOCTH, 0CO3HAHUEM BOKHOCTH MAaTEMAaTHYECKOTO 00pa30BaHUs HA NMPOTSHKCHUH BCEH
KU3HU JIJIS YCTICITHON MPOQeCCHOHATBHOMN JESTSIILHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHUN;
OCO3HAHHBIM BBIOOPDOM M TIOCTPOCHHEM WHAMBUAYAILHONH Tpaekropuu oOpa3oBaHUS W
YKU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX HMHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH.

DCTETUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K O3MOITMOHAILHOMY U 3CTETHYCCKOMY BOCIPHUSATHIO MaTeMaTHYSCKUX
00BEKTOB, 3aja4, PEIICHHUH, PACCYKICHUI; YMEHUIO BHJIETh MAaTEMATHYECKUE 3aKOHOMEPHOCTH
B HCKYCCTBE.

L{eHHOCTH HAyYHOTO TIO3HAHHUS:

OpHCHTAIICH B JIEATEIHPHOCTH HAa COBPEMCHHYIO CHCTEMY HAYYHBIX IpEJCTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS YeEJIOBEKa, TNPUPOJBI M OOIIeCTBa, MOHUMaHHEM
MaTeMaTHYeCKOW HayKW Kak c(ephl YeloBEYeCKOW MAeATebHOCTH, JTAlloB €€ pa3BUTHUS U
3HAYUMOCTH JUISI PA3BUTHUS TUBHIIN3AIINH; OBJIAJICHUEM SI3BIKOM MAaTEMATHKH U MaTEMaTHUECKOM
KYJIBTYpOH Kak CpEJICTBOM IIO3HAHWUS MHPA; OBJAJCHHEM NPOCTEHIIMMUA HaBBIKAMHU
HCCIIEI0BATENIbCKON JAESITENbHOCTH.

®duznyeckoe BocnuTaHue, (OpMHUpOBaHUE KYIbTYPbl 3J0POBbSl M 3MOIMOHAILHOIO
0JIaromoJIy4Hs:

TOTOBHOCTBIO MPUMEHATH MaTeMaTH4YeCKHe 3HAaHUS B MHTEpecax CBOErO 3J0POBbs, BEACHMUS
310poBOro o0Opa3a KU3HU (3I0pPOBOE MUTAHHUE, COATAHCHPOBAHHBIA PEXUM 3aHATHH W OT/ABIXA,
perynspHas (pu3nueckas aKTUBHOCTb); C(hOPMHPOBAHHOCTHIO HaBbIKa peduieKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYroro 4eaoBekKa.

DKOJIOTUYECKOE BOCUTAHUE:

OpUEHTaIlel Ha NpUMEHEHHE MaTeMaTHYeCKUX 3HaHUW JUIs peuieHusl 3ajad B oO0nactu
COXPAaHHOCTH OKpY)KaoIllel cpeabl, IUIAHUPOBAHMSI TMOCTYNKOB W OLEHKH HX BO3MOKHBIX
MOCJIEICTBUI ISl OKPYXKAIOIIeH cpelibl; 0OCO3HAaHUEM TJI00aIbHOTO XapakTepa SKOJIOTHYEeCKHX
npo0sieM U myTei uX peueHusl.

JIMYHOCTHBIE Pe3ylbTaThl, 00ECHEUNBAIOIINE AMANTAMI0 00YJaIOMIerocss K U3MEHSIONIMMCS
YCIIOBUSIM COLIMATbHOW U MPUPOTHON CPEJIbI:

TOTOBHOCTBIO K JCHCTBHSIM B YCJIOBHSX HEONPEAENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUUECKYIO AEATEeIbHOCTb, B TOM UUCIIE YMEHHE YUYUTHCA Y IPYTUX
JoJIel, mpuoOpeTaTh B COBMECTHOW JIEATEIILHOCTH HOBbIE 3HAHUS, HABBIKU U KOMIIETCHIIMH W3
OTIBITA IPYTHX;

HE0OXOIMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHcle (QOpPMYIHpPOBATH UIEH,
MOHATHS, TUIIOTE3bl 00 00BEKTaxX M SBIEHUSX, B TOM YHCIIE PaHee HE M3BECTHBIX, OCO3HABAThH
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MITAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMBbIC pPEUICHUS W JIEHCTBUS,
(hopMyITUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATHI



MertanpeaMeTHble pe3yabTaThl OCBOSHHS MPOTPaMMBbl YUeOHOTO mpeamera «MaTemaTtuka»
XapaKTEpU3yIOTCSl  OBJAJACHHUEM  YHUBEPCAJIbHBIMU  II03HABAaTEIbHBIMU  JIEHCTBUSIMH,
YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU JEHCTBUSIMH U YHUBEPCAJIbHBIMU PETYISITUBHBIMHU
JNEUCTBUAMM.

1) VYHuBepcaibHbIC IMO3HABATEIbHBIC ICHCTBUS OOecneunBarOT (GopMUpoBaHHE 0a30BBIX
KOTHUTHUBHBIX IPOLIECCOB O0ydaromuxcsi (OCBOEHHE METOJOB MO3HAHUS OKPYKAIOILEr0 MHUPA;
MPUMEHEHHE JIOTHYECKHX, UCCIIE0BATENLCKUX OTIepaluid, YMEHHI padoTaTh ¢ HHPOpManuei).

ba3oBble JIOTHYECKUE NCUCTBUA:

o BBIABJIATL W XAPAKTCPHU30BATH CYHICCTBCHHBIC IIPU3HAKHM MATCMATHYCCKUX O6”I)€KTOB,
MOHATUH, OTHOUICHUH MEXIy MOHATUAMHU; (HOPMYIUPOBATH OIPEICIICHUS TIOHSTHIA;
YCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK KJIACCHU(PUKAIMKM, OCHOBaHUS NJsi 00OOIIEeHUs U
CpaBHEHU:A, KPUTEPUH IIPOBOIUMOI0 aHAIIA3a;

e  BOCIpPUHUMATH, (OPMYIUPOBaTh U MNPeoOpa3oBBIBATH CYXKACHUSA: YTBEpIAUTEIbHbIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/I€; YCIIOBHEIC;

o BBIABJIATE MAaTEMAaTUYCCKHUEC 3aKOHOMCPHOCTHU, B3aMMOCBSA3U W IIPOTUBOPCHUUS B @aKTaX,
JaHHBbIX, Ha6J'IIOJIQHI/I$IX N YTBCPXKIACHUAX; Mp€aiaratb KpUTCPUU [OJid BbIABJICHUSA
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

° ACIaTb BBIBOABI C HMCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKIIIOYCHNH, YMO3AKITIOUSHUI TI0 aHAJIOTUH;

e pa30uparh J0Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPKIEHUH (MpsSMbIE U OT MPOTUBHOIO),
IpOBOAWUTE CaMOCTOATCIIBHO HECIIOXKHBIC O0KaA3aTCIbCTBA MATCMATHUYCCKUX CbaKTOB,
BBICTPAaWBaTh apryMEHTAIUIO, MPUBOAWTH MPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXK/ICHNUS,

e  BBIOMPATH crIOCOO pemnieHus yd4eOHOM 3a/1au (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpaTh HanOoJIee MOAXOAAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble MCClIeI0BATENBCKHE ICHCTBHUSL:

®  HCNOJB30BaTh BOIMPOCHI KAaK HCCIENI0BATENbCKUII MHCTPYMEHT MO3HaHUS; GOpMYyIUpPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUYUE, MPOOIEMYy, CAMOCTOSITENIbHO YCTaHABIMBATh
HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3HUIINIO, MHEHUE;

® [POBOJUTH IO CaMOCTOSITCILHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIH 3KCIICPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTCH MAaTEMaTHYECKOTO OOBEKTa,
3aBUCHMOCTEH 00BEKTOB MEX Iy COOOI;

®  CaMOCTOATEIBHO (GOPMYIUPOBATH 0OOOIIECHHUS W BBIBOJBI 10 PE3yJbTaTaM HPOBEAEHHOTO
HAOJIO/ICHUS, HCCIICJIOBAHUS, OLEHHBATh JIOCTOBEPHOCTh TIOJYYEHHBIX PE3yJIbTATOB,
BBIBOJIOB H 000OIIIEHHIA;

® [IPOTrHO3MPOBATH BO3MOXKHOC Pa3BHTHE IIPOIECCa, a TAK)KE BBIJIBHIaTh MPEINOI0XKCHHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6oTta ¢ nHpopManmeii:

®  BBIABIATH HEJOCTATOUYHOCTh M M30BITOYHOCTh MH(OPMAIUH, NAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

e BbIOMpaTh, AaHAJIM3HPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATh HH(POPMALHUIO
pa3IUYHBIX BUJOB U (GOPM MPEICTABICHHUS;

e BbIOUpaTh (GopMy mpeacTaBieHUs WHGPOPMALMKM U WIUTIOCTPUPOBATH pEIIaeMble 3a/1auu
cXeMaMH, AuarpaMMamu, HHOHM rpadukoit 1 ux KOMOMHAIUAMY;

® OIICHMBaTh HAJI&KHOCTh HHGOpPMAIMM IO KPUTEPUSM, NPEAJIOKEHHBIM YUHUTEIEM WIN
c(OpPMYINPOBAHHBIM CAMOCTOSTENBHO.



2) VYHuBepcalbHbIC KOMMYHHKATUBHBIC JICUCTBHS OO0CCHEUMBAIOT CHOPMHUPOBAHHOCTD

COLIMAJIbHBIX HABBIKOB 00YYaIOLIUXCSL.

Oouienue:

® BOCHpUHMMATh U (OPMYIHPOBATh CYXKJCHHUS B COOTBETCTBUU C YCIOBUSMHU U UEISIMHU
OOLIEHUS; ICHO, TOYHO, FPAMOTHO BBIPAKATh CBOIO TOUYKY 3pEHUS B YCTHBIX U MUCbMEHHBIX
TEKCTaX, /1aBaTh IOSICHEHHUS IO XOAY pELIEHUs 3a/Jaud, KOMMEHTHPOBATh MOJIYYECHHbIN
pe3yabTarT;

e B X0/a€ OOCYXIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, MpPOOIEMBI,
pelaeMoi 3ajauM, BBICKA3bIBaTh WJIEW, HALEJICHHbIE HAa IOUCK PELIEHUS; CONOCTABJIATH
CBOM CYXIECHMSI C CY)KICHHUSMHU JIPYTMX YYaCTHHUKOB JHajiora, oOHapyXUBaTh pa3jivyuue U
CXOJICTBO MO3UIMI; B KOPPEKTHOU (hopMe (hopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKECHMUS,;

® [IPEACTaBIATh pE3YyIbTAThl PEUICHUS 3aJayd, OSKCIEPUMEHTa, HCCIIEOBAHUS, IPOEKTa;
CaMOCTOSITEJIbHO BbIOMpATh (Qopmar BBICTYIUIEHUS C Y4YETOM 3ajad MpPE3eHTAlud MU
0COOEHHOCTEHN ayAUTOPHH.

CoTpyTHHYECTBO:

® [OHMMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAaHIHOW M WMHAMBUIYaIbHOM pabOThI MpHU
pelieHny y4eOHbIX MaTeMaTUYeCKUX 3aj/lad; MPUHUMATh Ledb COBMECTHOM JIESTEIbHOCTH,
IUIAaHUPOBaTh ~ OPraHU3allMI0  COBMECTHOW  paboThl, pacmpenensTb BHABI  pabdor,
JIOTOBApUBATHCS, OOCYKIaTh MPOIECC U Pe3yabTaT paboThl; 00001IaTh MHEHHUS HECKOJIBKUX
JTIOEN

®  yyacTBOBAaTh B IpyMIOBLIX (opmax paboThl (0OCyXIeHus, 0OMEH MHEHHUSIMHU, MO3TOBBIE
HITYpPMBl M Jp.); BBIIOJHATH CBOK 4acTb pabOThl U KOOPIMHUPOBATH CBOM ICHUCTBUS C
JIPYrUMH WIEHaMH KOMaHJbl, OLIEHMBAaTh KaueCTBO CBOErO BKJIaJa B OOIIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYACTHUKAMH B3aMMOJIEHCTBUS.

3) VYHuBepcaJbHBIE PETrYJISATUBHBIC NEHUCTBHS 00ECHEUMBAIOT (HOPMHPOBAHHE CMBICIOBBIX

YCTAHOBOK U )KM3HEHHBIX HAaBBIKOB JJUYHOCTH.

Camoopranusanus:
® CaMOCTOSITEJIbHO COCTABIIATH ILJIaH, aJITOPUTM peLIeHMs 3a7ayd (WIKM ero 4acTh), BBIOMPATh
crnoco0 pemeHus ¢ y4€TOM HUMEIOIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpManuu.
CaMOKOHTPOJIb:

e BJaJETh CIOCO0AMHU CaMOINPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTaTra peHIeHUs
MaTeMaTH4eCKOH 3aauu;

® TpPEIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh IPU pELICHUH 3a7add, BHOCHUTH
KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATEILCTB, HAWJIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;

® OILIGHUBATh COOTBETCTBHUE pe3yNbTaTa NESATEIbHOCTU IOCTABICHHOW WENU U YCIOBHSIM,
OOBSACHATh MPUYHUHBI JOCTHKCHHSI WM HEIOCTIKEHUS LIeJH, HaXOJUTh OIMMOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

IJIAHUPYEMBIE MPEJIMETHBIE PE3YJBTATHI OCBOEHUS NPUMEPHOM
PABOYEN MMPOIT'PAMMBI KYPCA (ITO TOJIAM OBYUYEHUS)

OcBoeHnue yue6HOro Kypca «Marematuka» B 5—~6 Kiiaccax M yueOHOro Kypca «Anredpa» Ha
YPOBHE OCHOBHOTO 00I1Iero o0Opa3oBaHUs JIOJDKHO 00ecneuuBaTh JNOCTHIKEHHE CIIEAYIOIINX
MPEIMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB:

5 kjace
Yuciaa v BLIYUCICHUSA



L4 ITorumats u MMpaBUJIBHO YHOTpe6HHTB TCPMHHBI, CBA3aHHLIC C HATYpaJbHBIMU YHCJIAMHU,
OOBIKHOBEHHBIMH U JACCATUYHBIMHA IIp06$IMI/I.

J CpaBHUBaTh U YIOPSA0UYMBATH HATYpaJIbHbIE YUCIIA, CPABHUBATDH B IIPOCTEHMIINX CIIydasx
OOBIKHOBEHHBIE IpOOH, AECATHUHBIEC APOOH.

. CoOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOM) HpPSIMOM C COOTBETCTBYIOILUM €M
YHCIIOM U M300pakaTh HATypaJbHBIC YHACIIA TOYKaMHU Ha KOOPAWHATHOU (UHMCIIOBOI) TPSMOH.

J BemonsaTe apupmMeTHuecKie IeCcTBUS C HaTypaIbHBIMUA YHCIAMH, C OOBIKHOBEHHBIMU
IpoOsSMHU B IPOCTEHITUX CITydasiX.

J BbInoMHATE IPOBEPKY, IPUKUAKY PE3YIbTaTa BHIYMCICHUH.

. OxpyrnaTh HaTypajlbHbIE YHCTIA.

Pemenue TeKCTOBBIX 3a1a4

e Pemarh TEKCTOBBIC 33Jaud apU(METUUECKUM CIIOCOOOM M C MOMOIIBI0 OPTaHW30BaAHHOTO
KOHEYHOTO Tepedopa BCeX BO3MOXKHBIX BAPUAHTOB.

e Pemarh 3amaun, COJAEpPKAIINE 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIUYHHBI: CKOPOCTh, BpEMS,
paccTosiHuE; 1IeHa, KOJTMYECTBO, CTOUMOCTb.

e lcnonb3oBaTh KpaTKHUE 3aMUCH, CXEMBI, TAOTUIIBI, 0003HAYCHHS TIPU PEIIICHUH 3a/1a4.

e [losp30BaThCS OCHOBHBIMH €IWHHUIIAMH W3MEPEHHS: II€HBI, MAaCChl; PACCTOSHUS, BPEMEHH,
CKOPOCTH; BBIPAXKaTh OJTHH €UHUIIBI BEJTMUHHBI Yepe3 ApyTrue.

e ll3BrnekaTh, aHaTM3UPOBATH, OIEHWBATH HH(POPMAIIUIO, MPEICTABICHHYIO B TaOJMIle, HA
cTOJIOYATOW JUarpamMme, HHTEPIPETUPOBATh MPEACTaBICHHBIC JaHHBIE, WCIOJIb30BaTh
JAHHBIE MPU PEIICHUH 3a]a4.

Harasignasi reomerpus

e Jlosp30BaThCid TIE€OMETPUYECKMMHU MOHATUSMM: TOYKA, NpsMas, OTPE30K, Jyd, YroJ,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KPYT.

e [lpuBoauTh mHpUMEpbl OOBEKTOB OKPYXKAIOIIETO0 MHpa, HUMEIUX (HOpMYy H3y4EHHBIX
TeOMETPUUECKHUX (QUTYP.

e licnonb30oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYK0 C  YIJIaMHM: BEpIIMHA CTOPOHA; C
MHOTIOYTOJIbHUKaMHU: YroJl, BEpLIMHA, CTOPOHA, JAMATOHANb, C OKPYKHOCTBIO: PaJHYC,
JUaMeTp, LEHTP.

e U3oOpaxkaTh U3yyeHHbIE TeOMETpUUECKHe (UTYpHl HA HEIMHOBAHHOW U KieTyaTol Oymare
C IOMOILBIO LIUPKYJIS U JIMHEHKH.

e HaxomuTe UIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C MOMOIIBI JIMHEHKH,
CTPOUTH OTPE3KH 3aJaHHOU JIJIMHBI, CTPOUTH OKPYKHOCTh 33JJaHHOTO pajnyca.

e licnonb3oBaTh CBOKCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaJpara JUisl UX IMOCTPOECHMUS,
BBIYMCJIEHUS TUIOLIAAN U IEPUMETPA.

e Brluncnare nepuMeTp U IUIOIMIAAL KBaJpara, MPSIMOYrOJbHUKA, (PUTYp, COCTABICHHBIX U3
MPSIMOYTOJIbHUKOB, B TOM Uuciie Guryp, n3o0pak€HHBIX Ha KJIeT4aTol Oymare.

e [lonb30BaTbCd OCHOBHBIMM METPUUYECKUMHU EAUHULAMU HW3MEPEHUs JUIMHBI, IUIOLIAIN;
BBIpaXKaTh OJIHU €IUHUIIbI BEJIMUYUHBI YEPE3 IPYyTHUE.

e PacnosHaBare mapamnenenunen, Ky0, HCHOJIB30BaTh TEPMHUHOJOTHIO: BEpIIHMHA, pPedpo
IpaHb, U3MEPEHHUsI; HAXOIUTh U3MEPEHHUsI MapaieNenumnesaa, Kyoa.

¢ Bruncnare 06béM Kyba, Mmapanienenuena Mo 3aJaHHBIM H3MEpPEHHUSM, IOJIb30BaThCS
eIMHUIIAMU U3MEpEHUs 00bEMA.

e PemaTh HECJIOXHbIE 33/1aud HA M3MEPEHHUE T€OMETPUYECKUX BEIMYMH B MPAKTHUECKUX
CUTYaLHSIX.

6 kaacc
Yucsia u BBIYUCTECHUS
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e 3HaTh U NMOHUMATh TEPMHHBI, CBSI3AHHbBIC C PA3JIMYHBIMH BUIAMU YUCEN U CIIOCOOAMM HMX
3aInCH, IEPEXOAUTH (€CIIH ITO BO3MOXKHO) OT OJIHOM (DOPMBI 3aITUCH YHCIIA K JPYTOM.

e CpaBHHBaTh M YNOPAAOYHMBATH IIEJbIE YHCIA, OOBIKHOBEHHBIE W JECATUYHBIC IpoOH,
CpPaBHMBATh YMCJIa OJTHOTO U Pa3HbIX 3HAKOB.

e BpmonHATE, couyeTas YCTHbIE M TNHCHMEHHBbIE NpUEMBI, apudMeTHdecKkue ACHUCTBUS C
HaTypaJbHBIMU M LEJIbIMU 4YMCIAMHU, OOBIKHOBEHHBIMM U JECSITUYHBIMH JpOOSIMHU,
MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

e BrlunciaTh 3HaYEHUS YKCIIOBBIX BBIPAKEHUH, BBIIOJHATh NIPUKUAKY M OLIEHKY pe3yibTara
BBIYMCIICHUI; BBINOJIHATE IPE0Opa3OBaHUs YMCIOBBIX BBIPAXKEHMH Ha OCHOBE CBOWCTB
apumMeTHIeCKUX ICHCTBUH.

e COOTHOCHUTHh TOYKY Ha KOOpDIAMHATHOM MpPSIMOH C COOTBETCTBYIOLIMM €W YHUCIOM H
n300paxkaTh YKciIa TOYKaMHU Ha KOOPJMHATHOMN MpsAMOi, HAXOUTh MOIYJb YHCIA.

e  COOTHOCUTH TOYKH B IPSIMOYTOJIBHOIN CHCTEME KOOPAMHAT ¢ KOOPAMHATAMHU ATON TOUYKH.

e  OKpyrasTh 1elble YUCia U JeCITUYHBIE JPOOU, HAXOAUTh MPUOIMKEHUS YUCEIL.

YucinoBble 1 0yKBeHHbIE BbIPAKEHHS

e [loHumaTh U ynoTpeOasTh TEPMUHBI, CBSI3aHHBIE C 3alKCHhI0 CTENEHU YHCIA, HaXOAWUTh
KBaJIpaT U KyO YUCIIa, BBIYUCISATH 3HAUCHHS YUCIIOBBIX BBIPAXKEHHM, COIEpIKAIUX CTETIEHH.

e [lonp3oBaThCs MpHU3HAKaMU JEIUMOCTH, PacKIaJblBaTh HAaTypalbHbIE YHCIIa HA MPOCTHIE
MHOKHUTEJIH.

e [lonp3oBaThCs MacITaboM, COCTABIAThH MPOTOPIMK U OTHOIIIECHUS.

e Hcnonb3oBarh OyKBbI Al 0003HAUEHUS YMCEN MPH 3allMCU MAaTEMaTHYECKUX BBIPAXKEHUI,
COCTaBIIAITh OYKBEHHbIE BBIpAKEHUS U (DOPMyINbI, HAXOOUTh 3HA4YeHHs OYKBEHHBIX
BBIPAKEHUH, OCYLIECTBIISISI HEOOXOAUMBIE MOJCTAHOBKH U IPe0Opa3oBaHusl.

e HaxoauTe HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

PemieHue TeKCTOBBIX 32124

e Pemrate MHOTOIIIArOBbIE TEKCTOBBIE 3374l apU(PMETHIECKIM CIIOCOOOM.

e Pemate 3agauM, CBA3aHHbIE C OTHOLIEHUEM, MPONOPUUMOHAIBHOCTBIO  BEJIMYHMH,
MPOLIEHTAaMU; pelaTh TP OCHOBHBIE 33]]aud Ha IPOOU U MPOLICHTHI.

e Pemare 3amauu, coaepkaliue 3aBUCHUMOCTH, CBA3BIBAIOLIME BEJIWYUHBI: CKOPOCTh, BpEMS,
paccTosiHue, 11eHa, KOJMYEeCTBO, CTOMMOCTh; MPOU3BOAUTEIBHOCTD, BpeMs, 00bEMa padoOThI,
UCIOJIb3YS apu(MeTHyecKue IeHCTBUS, OLICHKY, MPHUKUAKY; IMOJIb30BAThCS EAMHHUIIAMU
M3MEPEHUS] COOTBETCTBYIOLIUX BEIMYHH.

e (CocTaBiarh OYKBEHHBIE BBIPAKECHHUSI 10 YCIOBUIO 3a/1a4H.

e lI3BnekaTh MHQOpMAIINIO, [IPEACTABICHHYIO B TaOiuIaX, Ha JTUHEHHOW, CTONOYATON WK
KpYrOBOM JuarpaMmax, HWHTEPIPETUPOBATh MPEACTABICHHbIE JaHHBIE; HCIIOIb30BaTh
JAaHHBIE MPU PEIICHUH 3a]a4.

e [IpencraBnars uHPOPMALIHIO C TOMOIIBIO TAOIUIL, TMHEHHOMN U CTOJIOUATOI AUarpaMm.

Harasignas reomerpus

e [IpuBoIUTH MpHUMEPbl OOBEKTOB OKPYKAIOLIETO MHUPA, HMEIOUMX (GOpMYy H3yYEHHBIX
IreOMETPUYECKUX IUIOCKUX M  MPOCTPAHCTBEHHBIX (UIYyp, TMpUMEpPhl pPaBHBIX U
CUMMETPHUYHBIX (QUTYD.

e lI300paxaTb ¢ TOMOLIbIO IUPKYJsS, JUHEHKH, TpPaHCHOPTHpAa Ha HEJIWHOBAHHOW U
KJeTyaToil Oymare H3ydeHHbIE IUIOCKHE TeOMeTpHuecKkue (Urypsl ¥ KOH(Urypanuw,
CUMMETPHUYHBIE (PUTYPBHI.

e [lonb30BaThCsi  TEOMETPHUUECKUMM  TOHATHSMU:  PaBEHCTBO  (UTYp, CHUMMETpPHS;
HCIIOJIb30BAaTh TEPMHUHOJIOTHIO, CBA3aHHYH0 C CHMMETpPUEH: OChb CHUMMETpPUH, LEHTP
CUMMETPHH.
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Haxonuth BeNWYMHBI YIJIOB H3MEPEHUEM C IIOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIbl
3aJJaHHOM BEJMYMHBI, I0JIb30BAThCS INPU pPEIIEHUU 3aJad TIpagyCHOM Mepod yIjoB;
pacro3HaBaTh Ha 4epTekKax OCTPbIN, IIPSIMON, pa3BEPHYTHIM U TYIION YIJIBL.

BbluncnaTe UIMHY JOMaHOM, NEpPUMETP MHOTOYIOJBHUKA, I10JIb30BaThCsl €AMHHULIAMU
M3MEpEHUs JJIMHBI, BEIpaXaTh OJHU €IUHULIBI U3MEPEHUS JJIMHBI Yepe3 JpyTHUe.

Haxoauts, ucnoib3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEX/y ABYMS TOUKAMHU, OT
TOYKH JI0 NPSIMOM, JJIMHY ITyTH Ha KBaJpPAaTHOU CETKE.

Boruncnate 1iomaap  GuUryp, COCTaBIEHHBIX M3 IPSIMOYTOJIBHUKOB, HCIIOJIb30BaTh
pa3bueHue Ha MPSMOYTOJIbHHUKH, HA PaBHBIE (PUTYpBI, TOCTpaWBaHUE /IO MPSMOYTOJILHUKA;
[10JIb30BAaThCsl OCHOBHBIMM E€AMHMIIAMM W3MEPEHMsI IUIOLIA/JW; BbIpa)XkaTb OJHM E€AMHMIIBI
M3MEPEHUS TUIOLIAAN Yepe3 Apyrue.

Pacrio3HaBaTth Ha MOJENAX U M300paKEHUSX MUPaMHIy, KOHYC, IUWIMHJpP, UCIOJIb30BATh
TEPMHHOJIOTHIO: BEpILINHA, pedpo, IpaHb, OCHOBAaHHE, pa3BEPTKA.

N3obpaxaTs Ha KIeTYaTON OyMare mpsMOYTOJIbHBIN MapajuieIenune/.

Boruncnsate 00b€M NMPSAMOYTOJIBHOIO Mapaiienenunena, Kyba, mojb30BaThCsi OCHOBHBIMU
€IMHULIAaMU H3MepeHUs 00bEMa; BBIpaXKaTh OJHHU €IMHUIBI HM3MEpeHHs o0béMma uepes
TIpyTHeE.

Pemath Heclio)kHbIE 3a7jaud Ha HAXO0XJACHHE T€OMETPUYECKHX BEIMYMH B MPAKTHUYECKUX

CUTYaIUSIX.

7 kaacce

Yucsia 1 BBIYUCTCHHUSA
BoinonHATh, coderas yYCTHbIE W TNHCbMEHHbIE NpUEMBI, apudmMeTrnyeckue ACUCTBHUS C
palOHAIbHBIMH YHUCIAMHU.
Haxonuth 3HaueHUs YUCIOBBIX BBIPAKEHUN; NMPUMEHATH pPa3HO- oOpa3Hble CHOCOOBI U
MpUEMBI BBIYMCIICHUS 3HAYEHHM APOOHBIX BBIPAXKEHUH, coJepXalluX OOBIKHOBEHHbIE U
JECSITUYHBIC IPOOH.

[lepexoauth OT oAaHON (HOPMBI 3aIUCH YUCeN K Apyroi (mpeoOpa3oBbIBaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yIOPAAOYNUBATH PALIMOHATIBHBIE YUCIA.

OKpyrisTh 4yncia.

BbINONHATE NPUKHUIKY U OLEHKY PE3YJIbTaTa BBIYMCICHUW, OLEHKY 3HAYEHUW YUCIOBBIX
BBIPAXKCHUM.

BbInoaHATE AEMCTBUA CO CTENEHSIMU C HATYypaJIbHBIMU MOKA3aTEIsAMH.

[IpuMeHsTh NpU3HAKU JEITUMOCTH, PA3JIOKEHHE HA MHOKUTEIN HATYPAIbHBIX YHCEI.

Pematp mpakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOLIEHUWEM BEJIMYMH,

MIPONOPLUUOHATBHOCTBIO BEJIUYMH, MMPOLEHTAMU; UHTEPIPETUPOBATh PE3YJIbTATHl PEIICHUS

3aJa4 ¢ yu€TOM OTpaHNYEHUH, CBSA3aHHBIX CO CBOMCTBAMM paccCMaTpUBAEMbIX OOBEKTOB.
AuredpanyecKkue BbIPaKeHH

Hcnonb3oBath anreOpanyeckyro TEPMUHOJIOTHUIO M CUMBOJIMKY, IIPUMEHSTH €€ B Ipolecce

OCBOEHMS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHUHN MPU 3aJaHHBIX 3HAUEHUSX MEPEMEHHBIX.
BoimonHaTe mpeoOpa3oBaHus 1EJOr0 BBIPAKEHUS B MHOTOWIEH MPHBEIECHHEM IMOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATE YMHOKEHHME OJHOYIEHA HAa MHOIOWIEH M MHOIOWIEHa Ha MHOTOWIEH,
MPUMEHSTH POPMYIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.



13

OcymecTBIATh Pa3nokKEHUE MHOTOYIEHOB Ha MHOMKHUTEIM C IIOMOIIbIO BBIHECEHMS 3a
CKOOKM  OOINEero MHOXHUTEINS, TPYINIUPOBKH CIAraeMblX, MpUMEHEHUS  (QOopMyn
COKpPAIIEHHOIO YMHOKEHHUS.
[IpumensTe npeoOpa3oBaHUS MHOTOWIEHOB [UIs pEIICHHs pa3IUYHBIX 3a7ad U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKU.
Hcnonb3oBaTh CBOMCTBA CTENEHEW C HAaTypajlbHBIMU MOKa3aTeIsIMU NIl IPeoOpa3oBaHUs
BBIPAXKCHUM.

YpaBHeHUs U HEPABEHCTBA
Pemate nuHeliHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, MPHUMEHSAS NpaBWa IMepexona OT
HCXOJIHOTO YpPaBHEHMs K PaBHOCHIBHOMY eMy. [IpoBepsTh, ABISAETCA JIM YUCIO KOpPHEM
YPaBHEHUS.
[IpumensTh rpaguueckre MeTo bl IPH PEIICHUN JIMHEWHBIX YPaBHEHUHN U UX CHCTEM.
[ToxpOupath mpuMepsl Map YUCell, SBJISIOMIMXCS pPEeUICHHEM JTMHEHHOrO ypaBHEHUS C JBYMsI
MIEPEMEHHBIMHU.
Crpoutrb B KOOPAMHATHOM IUIOCKOCTH TIpaduK JHMHEHMHOTO YpaBHEHHUS C JIBYMs
MIEPEMEHHBIMU; MOJIb3YACh IPaQUKOM, IPUBOIUTH MPUMEPHI PELICHUS YPAaBHEHHUS.
Pemarh cucreMbl OBYX JIMHEHHBIX YypaBHEHUH C ABYMsI NEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.
CocraBiATh M pemaTh JUHEHHOE YPABHEHHWE WM CHUCTEMY JIMHEWHBIX YpPaBHEHUH IIO
YCIIOBHIO 33Jla4M, HHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aJa4d IOJIy4ECHHBIN
pe3ynbTar.
Koopaunats! u rpadpuxu. PyHKuuu
N3obpaxaTh Ha KOOPAWHATHOW TMPSMOW  TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, WHTEpBaJIbl, 3a- IHUCHIBATh YHCIIOBBIE MPOMEXYTKH Ha
anreOpanveckoM s3bIKe.
OTMeuaTp B KOOPJAMHATHOM IUIOCKOCTM TOYKHM II0 3aJaHHBIM KOOpPJIMHATaM; CTPOUTH
rpaduku TuHeHHbIX QyHKIui. CTpouTh rpadK GYHKINH y = X .
OnuceiBaTh ¢ MOMOIIBIO (QYHKIUN U3BECTHBIE 3aBUCUMOCTU MEXIY BEIMUMHAMU: CKOPOCTH,
BpeMsi, PAcCTOSTHHE; 1I€HA, KOJIMYECTBO, CTOMMOCTD; MPOU3BOJAUTEIBHOCT, BpeMsl, 00bEM
paboTHI.
Haxonuts 3HaueHue GyHKIMH 110 3HAYSHHIO €€ apryMeHTa.
[Tonumarp rpaduueckuii cnoco® mpeacTaBieHUs W aHanu3a UH(pOpMalMu; U3BIEKATh U
HMHTEPIPETUPOBATH HHGOPMAIINIO U3 TpaUKOB peaabHbIX MPOIECCOB U 3aBUCUMOCTEH.
I'eomeTpusn
PacrioznaBath u3yueHHBIE TeOMETpHYECKHe (UTYpBl, OMpeAeNsiTh UX B3aUMHOE
pacroiokeHue, n300paxarb reoMeTprUuecKrue (Uryphl; BBIMOIHATh YEPTEKU MO YCIOBHUIO
3a1auu. M3MepsATh JuMHEHHbIE U YII0BbIE BEIMYMHBI. Pemars 3a1a4unu Ha BBIYMCICHUE JJIMH
OTPE3KOB U BEJIMYHH YIJIOB.
Jlenatb rpyOyl0 OIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEalbHOM KU3HH,
pa3MepoB MPHUPOJHBIX OO0BEKTOB. Pa3nuuare pasmepel 3TUX OOBEKTOB MO TMOPAIKY
BEJINYMHBI.
CrpouTh 4epTeKH K F€OMETPUUECKUM 3a/1adaM.
[lonb3oBaThcsl NpU3HAKAMM PAaBEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BAaTh IPU3HAKU H
CBOICTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEILICHUH 33]1ay.
IIpoBOAUTB JIOTUUECKUE PACCYKIECHHUS C UCIIOJIb30BAHUEM T€OMETPUYECKUX TEOPEM.



[lonp30BaTbCcsi NIPU3HAKAMU PABEHCTBA IPSIMOYTOJBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ IPSAMOYIOJIBHOIO TPEYroJbHUKA, B pELICHUU
reOMETPUUYECKHX 3a/1a4.

OmnpenensTe MapajuIeIbHOCTh MPSAMBIX C IOMOUIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HHUMHU
cexymas. OnpenensaTh NapajulebHOCTh MPSIMBIX C IOMOIIBIO PAaBEHCTBA PACCTOSIHUNA OT
TOYEK OJIHOM MPSAMOU 10 TOUEK APYrod MPSIMOM.

Pemats 3a1aun Ha kieTyaTtoi Oymare.

[IpoBONTH BBIYMCICHUS W HAXOIUTh YHCIOBbIE M OYKBEHHBIC 3HAYEHHUS YIJOB B
F€OMETPUYECKUX 337a4aX C MCHOJIb30BAHMEM CYMMBI YIVIOB TPEYrOJIBHUKOB U
MHOTOYTOJILHUKOB, CBOICTB YIJI0B, 00pa30BaHHBIX MPU MEPECEUCHUH JIBYX MapalIeIbHBIX
NPSIMBIX CEKyIIel. Pemare mpakTuyecKkue 3a1a4n Ha HaX0K/JICHUE YIJIOB.

Brnagerh nmoHsATHEM reOMETPUUYECKOTO MECTa TOUEK. YMETh ONPEENATh OUCCEKTPUCY YIiia U
CEPEIMHHBIN NTEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.
@OopMyIMpOBATH ONPEACICHUsS] OKPY)KHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPYXKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. Y METh MPUMEHSTh 3TH CBOKMCTBA ITPU PEIICHUH 3a/a4.
Biagers nmoHsATHEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
uentp. Ilomp3oBathess ¢aktamMu O TOM, YTO OHCCEKTPHUCHI YIJIOB TPEYroJbHHUKA
MIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE MEPIEHIUKYISPBl K CTOPOHAM
TPEYroJIbHUKA IIEPECEKAOTCS B OJHOU TOYKE.

Brmagete noHsATMEM  KacaTenpHOM K  OKPYXXHOCTH, IIOJB30BAaThCS TEOPEMOU O
MEPIEHIUKYIISIPHOCTH KacaTeJIbHOM U pasnyca, IPOBEIEHHOIO K TOUKE KACAHMUSL.
[lonp30BaTbcsi MPOCTEUIIMMH  TE€OMETPUYECKMMH  HEPABEHCTBAMH, I[OHHMATh  UX
MPAKTUYECKUI CMBICIT.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS € MMOMOILBIO [IUPKYIS U JTUHEHKH.

BeposiITHOCTBL M CTATHCTHKA
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Uurate uHbOpManUIO, MPEACTAaBICHHYIO B TaOnuIlaXx, Ha AMarpaMMmax; HpPeICTaBISTh
JTAaHHBIC B BUJIC TaOJIHI], CTPOUTH JUArPaMMBbl (CTOJIOUKOBBIEC (CTOJIOUATHIC) U KPYTOBBIE) T10
MaccuBaM 3HAYCHHI.

OnuceiBaTh ¥ MHTEPHPETUPOBATH peEalbHbIC YHCIOBbIE MJAaHHBIC, IPEICTaBICHHbIC B
Tabnuuax, Ha AuarpaMmax, rpapukax.

Hcnonb3oBarh [Uis OMNMCAHUA JAHHBIX CTATUCTHUECKHE XapaKTEPUCTUKHU: CpeaHee
apudmernyeckoe, MeraHa, HanOOJbIlIee U HANMEHbIIIee 3HAYCHUS, Pa3Max.

Nmetrs mpencraBieHue o cilydyailHOM HW3MEHYMBOCTH Ha MpUMepax IeH, (pu3mdeckux
BEITUYMH, AHTPOIMIOMETPUUYECKUX JAHHBIX; HMETh MPEACTABIEHUE O CTATUCTHYECKOU
YCTOMYUBOCTH.

8 kiacce
Yuciaa 1 BLIYUCIECHUSA

Hcnonb30BaTh HayvalbHbIE IPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN UL
CpaBHEHMsI, OKPYTJICHUS U BBIYUCICHUH; N300pakaTh NEHCTBUTENbHBIE YKMCIa TOYKAMH Ha
KOOPAMHATHOU MIPSAMOIA.

[IpuMeHsATH MOHATHE apU(PMETHUECKOTO KBAJIPaTHOTO KOPHS; HAXOAUTh KBaJpaTHbIE KOPHH,
UCHOJb3Yysl MPU HEOOXOAMMOCTH KaJbKYJISATODP; BBINOJHATH MPEeoOpa3oBaHUs BbIPAaXKECHUH,
COJIepIKallluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3ys CBOWCTBA KOPHEH.

Hcnonp3oBath 3amucu OONBUIMX M MaJIBIX YUCENl C MOMOINBIO JECATUYHBIX JpobOelt u
creneneit yucna 10.
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Auredpanyeckue BbIpaKeHHs

[IpuMeHsATH TMOHATHE CTENEHH C IEJIbIM I0Ka3aTelieM, BBINOIHATh MPeoOpa3oBaHUs
BBIPAXKEHUH, COJIEPKAILUX CTEIICHH C LIEJIBIM II0KA3aTEeIIEM.

BbINOJIHATE  TOXKIECTBEHHBIE INpeoOpa3oBaHUs pALMOHAJIbHBIX BBIPAKEHUH HA OCHOBE
MPaBHJI ICHCTBHUI Ha/l MHOTOUWICHAMH U alTeOpandecKuMH JIPOOSIMH.

PacknanpiBaTe KBagpaTHBIA TPEXWIEH HA MHOKUATEIIH.

[IpumensaTs peoOpa3oBaHus BBIPAKEHUN ISl PELLIEHUS Pa3IMyYHbIX 3a/1a4 U3 MaTeMAaTUKH,
CMEXHBIX ITPEAMETOB, U3 PEAILHON IIPAKTUKH.

ypaBHeHl/lﬂ U HEPABCHCTBA

Pemrate nuHeliHbIe, KBaApaTHbIE YPAaBHEHUS W PAllMOHAIBHBIC YPAaBHEHMsI, CBOJSIIMECS K
HHM, CUCTEMBI JIByX YPAaBHEHUH C ABYMsI IEPEMEHHBIMM.

[IpoBOoaMTH MpOCTENIINE UCCIEIOBAHNS YPABHEHUM M CUCTEM YpPAaBHEHHUM, B TOM YHCIE C
MpUMEHEHHEeM TpauyecKuX IMpeAcTaBiIeHUI (ycTaHaBIMBaTh, UMEET JM YpaBHEHUE WIIU
CUCTEMa YpaBHEHUH pellIeHus], €CJIU UMEET, TO CKOJIbKO, U TIp.).

IlepexoauTe OT cCiOBECHOM (POPMYIMPOBKM 3agaud K e€ aireOpandeckod MOJEIH C
IIOMOIIIBI0 COCTABJICHHUSI YPAaBHEHHUS WJIM CHUCTEMbl YPaBHEHUM, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4M TOJy4E€HHBIN PE3YJIbTaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPABHEHMS, OLIEHKH; pellaTh JIMHEHWHBIE
HEpaBEHCTBAa C OJHOW MEPEeMEHHOM M UX CHUCTEMBI; J1aBaTh I'paUyEcKyl0 HILTIOCTPALUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[TorrMaTh ¥ KCTIONB30BATh (PYHKIIMOHATIHHBIC MMOHATHUS M S3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HAYCHHM); OMPEACTATh 3HA4YCHHE (PYHKIIMU IO 3HAYEHUIO apryMEHTa; OIpEAeisiTh
cBoMcTBa PyHKIMH TI0 €€ rpaduKy.

Ctponth rpadHKH 3IEMEHTAPHBIX (BYHKIHUH BUAA Y = X , Y = X5, ¥ = VX, Y = X ; OITHCHIBATh
CBOMCTBA YHCJIOBOM (PYHKIMH 110 €€ rpaduKy.

I'eomerpust

Pacrio3HaBaTth OCHOBHBIC BBl YETHIPEXYTOJIHHUKOB, WX 3JIEMEHTHI, MOJb30BATHCS HUX
CBOMCTBAMH IIPH PEIICHHU TE€OMETPHUYECKHX 3a/1a4.

[TpuMeHsTH CBOMCTBA TOUKHM TIEPECCUCHHS MEMaH TPEYroJbHHUKA (IIEHTPA MAcC) B PEIICHUH
3ajay.

Bnanetp moHsTHEM CpelHEH JTUHUU TPEYTOJIbHUKA W TpaIelH, MPUMEHITh UX CBOHCTBA
IpU PEUICHHH TeoMeTpudeckux 3anad. [loip3oBaThesi Teopemor daineca u TeopeMoit o
MPONOPIIMOHAILHBIX OTPE3KaX, MPUMEHSTh UX JUI PEHICHHUS MPAKTUICCKUX 3a]1a4.
[TpuMeHsATh MPU3HAKH [10I00UST TPEYTOJIBHUKOB B PEIICHUU T'€OMETPUYCCKHX 3a/1a4.
[Tonk3oBatbes Teopemoit [Tudaropa ams penieHns reOMETPUIECKUX U MPAKTHYECKUX 3a]1ad.
CTpouTh MaTEeMAaTHYECKYH) MOJICNb B IPAKTHUECKHX 3aJa4ax, CaMOCTOSTEJBHO JejaTh
4epTEX M HAXOTUTh COOTBETCTBYIOIINE ITTHHBI.

Bnagerp moOHATHMSMU CHHYCa, KOCHHYCAa W TaHTE€HCA OCTPOTO Yria MpPSMOYTOJBHOTO
TpeyrojabHuka. [1071p30BaThCsl TUMU MOHATUSMU JJIS1 PEIICHUS MPAKTUYECKUX 3a/1a4.
Boruncnate  (pa3iuuHBIMH - cIOcO0aMM) — IJIOHIAAb  TPEYroJIbHMKa W IUIOHIAAd
MHOTOYTOJIbHBIX (QUryp (MONB3ysch, TA€ HEOOXOAMMO, KalbKylasTopoMm). llpumMeHsTH
MOJTy4€HHBIC YMEHHSI B MPAKTUYECKUX 3aa9ax.

Bnagerp MNOHATHSAMU BOHCAHHOTO U IIEHTPAJIBHOTO YIJIa, HCIONB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, Yriaax MEXAy XOopAaMu (CeKyIIMMH) U yrie MEXIy KacaTelbHOW W
XOP/AOH MpHU pPelIeHUU FreOMETPUIECKHX 3a1ay.



Biagetes NMOHATHEM OIMCAaHHOTO YETHIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA OIMCAaHHOTO
YETBIPEXYIOJIBHUKA IIPU PELLECHUH 3a/1a4.

IIpuMeHATH NMOJy4EHHBbIE 3HAHUSA HA IIPAKTUKE — CTPOUTH MATEMATHYECKUE MOJEIM IS
3a/1a4 peaNbHOM KXU3HU U IPOBOJUTH COOTBETCTBYIOIIME BBIYUCIICHUS C IPUMEHEHHEM
o100t ¥ TPUTOHOMETPHH (TIOJIB3YSICh, I/I€ HEOOXO MO, KAIBKYISITOPOM).

BCPOHTHOCTB H CTATHCTHKA
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W3BnekaTh 1 mpeoOpa3oBbIBaTh HH()OPMAIIHIO, TPECTABICHHYIO B BUIE TAOIHII, AUarpamm,
rpaduKOB; MPEACTABIIATE NaHHBIE B BUJIE TaOJIUI], AMArpaMM, rpaduKoB.

OnwuceIBaTh JaHHBIE ¢ TIOMOIIBIO CTATUCTHYECKUX MOKA3aTeNe: cpeHuX 3HAYeHUH U Mep
pacceuBaHus (pa3Max, TUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHHE).

HaxomuTh 9acTOTHI YHCIIOBBIX 3HAYCHUI U YaCTOTHI COOBITHI, B TOM YHCJIE 110 Pe3yJIbTaTaM
M3MEpEeHUH 1 HaOJII0ICHUH.

HaxonuTh BEpOSTHOCTH CIyYalHBIX COOBITHI B OIBITaX, 3HAas BEPOSTHOCTH DIIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIC B OIBITaX C PABHOBO3MOKHBIMH JICMEHTAPHBIMU COOBITHSIMH.
Hcnonw3oBath rpaduveckue MOJENU: AEPEBO CIYyYalHOTO SKCIIEPUMEHTa, JHarpaMMBbI
Diinepa, 4ncIoBas npsmasl.

OnepupoBaTh MOHATHSAMHU: MHOXECTBO, TIOJMHOXKECTBO, BBITIOJNHATL OTICPAIlUN  HAJl
MHO)KECTBaMHU: OOBEJAWHEHHE, TIepeceUcHre, JOMOJHEHNE; TMEePEeUYHCIISITh DIEMEHTHI
MHO’KECTB; PUMEHSTh CBOHCTBA MHOXECTB.

Hcnonp3oBath Tpaduyeckoe MPeICTaBICHHE MHOXKECTB M CBA3eH MEXKIYy HUMH JUIS
OTIMCAHUs TPOIECCOB U SIBICHUN, B TOM YHCIIe MPU PEHIeHUH 3a7ad U3 APYTUX y4eOHBIX
MPEeIMETOB U KYyPCOB.

9 kJjacc
Yuciaa 1 BLIYUCTICHUA

CpaBHUBaTh U YIOPSAIOUMBATH PAllMOHANIbHBIE U UPPAIlMOHATIbHBIEC YHCTIA.

BoinonuaTe apudmeTnueckue OEHCTBUS C pallMOHAIBHBIMHM YHCIAMH, COYeTas YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BEIYUCICHUS C UPPALUOHAIBHBIMHU YHCITAMH.

HaxonuTh 3HaueHus cTeneHeil ¢ LeNbIMU MOKa3aTeNsIMU U KOPHEH; BBIUUCIISITh 3HAUCHUS
YHCIIOBBIX BBIPAXKECHUIHA.

Oxpyriarh JAeWCTBUTEIbHBIE YHWCIA, BBIMOJHATH MPUKHUIKY peE3yJibTaTa BBIYMCICHUH,
OIICHKY YHCJIOBBIX BBIPXKEHU.

YpaBHeHus 1 HEPABEHCTBA

Pemars nuneiHbie 1 KBaApAaTHBIC YPABHCHUS, YPABHCHUA, CBOIAIIUCCA K HUM, HpOCTCﬁIHHG
I[pO6HO-paLII/IOHaJ'II>HI>IC YpaBHCHUH.

Pemars cuctemsl ABYX JIMHEHHBIX ypaBHeHHfI C ABYM: MNEPEMCHHBIMU U CHUCTCMbBI IBYX
ypaBHeHHfI, B KOTOPLIX OJHO YPABHCHUC HEC ABJISICTCA JIMHEWHBIM.

Pemate TekcTOBBIE 3amauu anre6panquKI/IM CIIOCOOOM ¢ INOMOIIbXO COCTaBJICHUA
YpaBHCHHA UJIU CUCTEMEI IBYX ypaBHeHI/Iﬁ C ABYM: INIEPCMEHHBIMH.

HpOBO,Z[I/ITB HpOCTCfIH.IHC HUCCICI0BaHUA ypaBHeHI/Iﬁ n CUCTCEM ypaBHeHHfI, B TOM 4YHCIIC C
NPpUMCHCHUEM Fpaq)I/I‘{eCKI/IX HpeI[CTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTB, HUMECT JIM YpABHCHUC UJIIU
cucreMma ypaBHeHI/Iﬁ peumeHus, €Cjin UMECT, TO CKOJIBKO, U Hp)

Pemate nuHeliHBIC HCpPAaBCHCTBA, KBAaJApPAaTHBIC HCEPABCHCTBA, I/I306pa)KaTB peUICHUuC
HCpPAaBCHCTB Ha YHUCIOBOM HpHMOﬁ, 3alMCbIBATh PCIICHUEC C ITIOMOIIBIO CUMBOJIOB.

Pemate cucteMsl IMHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOUAIOIIUC KBAAPATHOC
HCEPAaBCHCTBO, 1/1306pa>1<aTb peuICHUC CHUCTCMbI HCPABCHCTB Ha YHCJI0BOM HpﬂMOﬁ,
3alIMCBbIBATh PCHICHUC C IOMOIIEKO CUMBOJIOB.

Hcnons30BaTh HEPAaBCHCTBA IIPpHU PCHICHHUU PA3JIMYHBIX 3a/1a4.



DyHKUUHA

Pacnio3naBate (yHKIIMH M3Y4EHHBIX BHIOB. [I0Ka3pIBaTh CXEMATHUECKH PACIIOJIOKEHHE Ha
< o k
KOOPIMHATHOH TIocKocTH rpadukoB Gynkimii Buga: y =kx, y=kx +b, y ==,y = ax? + bx

X

+c y=x%Yy=+X,y=X B 3aBUCHMOCTH OT 3HAUeHHI KOI()(PHUIMEHTOB; ONMHUCHIBATH
CBOMCTBA (PYHKITHIA.

Crtpouth W HM300pakaTh CXEMaTHYECKH TpaduKH KBaJPATUYHBIX (YHKIWH, OMHCHIBATH
CBOMCTBA KBaAPAaTHYHBIX (DYHKIHN MO UX TpapHrKaMm.

Pacnio3naBate kBafpatnuHyo GyHKIUIO 110 (opMyrie, MPUBOAUT IPUMEPHI KBaAPATHUHBIX
(GyHKIUH U3 peabHOM KU3HH, (GU3UKH, TE€OMETPHUH.

Apupmernyeckas U reoMeTpruyecKas Nporpeccuu

PacnioznaBath apuMeTHdecKyro M Ie€OMETPUUYECKYI0 MPOrpecCcur IMpHU pasHbIX crocodax
3aJaHHUs.

BbINONHATE BBIUKCIEHHUS C MCIOJIb30BaHUEM (QOpMYI N-ro wieHa apudMeTudecko u
F€OMETPUYECKON MPOrPECCUM, CYMMBI ITEPBBIX N YJIECHOB.

N300paxkaTh 4eHbl NOCIEA0BATEIBLHOCTH TOUKAMHU Ha KOOPIMHATHON MJIOCKOCTH.

Pemats 3amaun, cBSA3aHHbBIE C YHCIOBBIMU MOCIEIOBATENLHOCTSAMHU, B TOM YHCIIE 33a4U U3
peaybHOM KU3HHM (C UCTIOIb30BaHUEM KAJIbKYIISTOPA, HUPPOBBIX TEXHOJIOTHH).

I'eomeTpus
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3HaTh TPUTOHOMETPUYECKHE PYHKIIMU OCTPBIX YIJIOB, HAXOIUTH C UX MOMOIIBIO pa3INYHbIe
AJIEMEHTHI MPSIMOYTOJLHOTO TPEYroJIbHUKA («pEelIeHHe MPSIMOYTOJIbHBIX TPEYrOJIbHUKOBY).
Haxoautsb (¢ moMonipio KalnbKyasTOpa) AIUHBI U YTIIbI 17151 HETaOIUYHBIX 3HAUCHUH.
[Tonb3oBatbest GpopMynaMu MPUBEIACHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUTS HAXO0XICHUSI COOTHOILIEHUH MEXTy TPUTOHOMETPHUYECKUMH BETMYHMHAMHU.
Hcnonb30BaTh TeOpeMbl CUHYCOB M KOCHHYCOB Ul HAaXOKICHHUS PA3JIUYHBIX JIEMEHTOB
TPeYrojbHUKa («pelIeHne TPEeyroJIbHUKOBY), MPUMEHITh UX IMPU PEIICHUN T€OMETPHUUECKUX
3a/ad.

Bnagers moustusMu mnpeoOpa3oBaHUs MOJOOUS, COOTBETCTBEHHBIX 3JE€MEHTOB MOJI0OHBIX
¢uryp. Ilonb3oBarbcs CBOMCTBaAMHM MOAOOMS MPOU3BOJBHBIX (QUIYp, YMETh BBIYUCISTH
JUIMHBI M HaXOAWTh yIibl y NonoOHbiX ¢uryp. IlpumensaTts cBoiicTBa mnoaoOusi B
MPAKTUYECKUX 3a/JadaX. YMETh MPUBOJUTH MPUMEPHI MOAOOHBIX (GUTYp B OKpYXKAIOLIEM
MHUpE.

[Tonb3oBaTbcst TeOpeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O MPOM3BEICHHUH OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTelbHOM.

[Tonb3oBaThcsi BEKTOpamMH, MOHUMAThb WX TEOMETPUYECKHM U (U3HYECKUNl CMBICI,
MPUMEHATh UX B PEUICHUH T€OMETPUUYECKUX U (Pu3nueckux 3aaad. [IpumMeHsTh ckaiaspHoe
MIPOU3BECHNUE BEKTOPOB LI HaX0X/ICHHUS JUIMH U YTJIOB.

[lonb3oBaTbcsi METONOM KOOpAWMHAT HA IUIOCKOCTH, IPUMEHSTh €ro B PEIICHUN
TFE€OMETPUYECKUX U NTPAKTUYECKUX 3aad.

Bnagers MOHATHSAMHM NPAaBUIBHOTO MHOTOYIOJIBHUKA, IJIMHBI OKPYXHOCTH, JJIMHBI Tyr'd
OKPY)KHOCTH WM paJIMaHHON MEphl yIyla, YMETh BBIYMCIIATH IUIOIIAJAb Kpyra U €ro 4acre.
[IpuMEHATH NOTYYEHHBIE YMEHUS B IPAKTUUECKUX 3a7adax.

Haxomuth ocu (MM LEHTPBI) CUMMETPUH (GUIyp, MPUMEHSATH JIBUKEHUS IUIOCKOCTU B
MIPOCTENIIINX CIIydasix.

[IpuMeHATh MOTyYEHHBbIE 3HAHMUS HA MPAKTUKE — CTPOUTh MATEMATHUUYECKUE MOJENH IS
3a/1a4 pealbHOM JKU3HM MU INPOBOJUTH COOTBETCTBYIOLIME BBIYHMCIEHHUS C IPUMEHEHUEM
10/100Us1 ¥ TPUTOHOMETPUUYECKUX (PYHKIUH (MTOJB3YySCh, TJIe HEOOX0UMO, KaJIbKYISATOPOM).



BeposATHOCTB U CTATHCTHKA

e 1I3Biekarh U MpeoOpPa3oBBIBATH HH(OPMAIINIO, TIPEJICTABICHHYIO B PA3JIMYHBIX HCTOUYHUKAX
B Buje TaOnuu, auarpamm, rpadukKoB; MPEACTAaBIATh JaHHbIE B BHJE TAaOIUI], AHArpamM,
rpauKoB.

e Pemarh 3aJaud OpPraHHW30BAHHBIM IE€peOOPOM BAPUAHTOB, a TAKXKE C HMCIOJIb30BAaHUEM
KOMOWHATOPHBIX IPABUIJI U METOJIOB.

e lcronp30BaTh ONHCATENBHBIE XAPAKTEPUCTUKHU [JII MACCHBOB YMCIIOBBIX JAHHBIX, B TOM
YHUCJIE CPEHUE 3HAYCHUS U MEPBI pacCEUBaHUs.

e HaxoauTh 4acTOThI 3HAUEHUH M YACTOTHI COOBITUS, B TOM YHCIIE HOJB3YSCh pe3ylbTaTaMu
MPOBEACHHBIX U3MEPEHUI U HAOIIOACHUH.

e HaxoauTh BEpOSATHOCTHU CIY4YalHBIX COOBITUI B U3YUEHHBIX OIBITAX, B TOM YHUCJIE B OIbITaX
C PaBHOBO3MOYKHBIMHM 3JIEMEHTapHBIMH COOBITUSMHU, B CEPUSIX HCIBITAHUM /10 IMEpPBOTO
ycrexa, B CepHsIX UCIbITaHuN bepHyin.

e lImeTh npencTaBieHUE O CIyYalHON BETUYMHE U O PACTIPEACIICHUN BEPOATHOCTEM.

e limers mpezacraBiieHne O 3aKOHE OOJIBIIMX YHMCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
ClIydaifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOJE U OOIIECTBE.

COIEP KXAHHUE YYEBHOI'O KYPCA "MATEMATHUKA"

S kuaace

HarypajibHble yncia u Hyab(434aca)

Harypansnoe uncno. Psa nHatypanpabix uncen. Yucno 0. M300pakeHre HaTypaabHBIX YHCET
TOYKaMH Ha KOOPJAMHATHOU (YHCIIOBO) MPSIMOM.

[To3unnonnas cucrema cuMcieHus. Pumckas Hymepaius Kak NOpUMEP HEMO3UIIMOHHOMN
CUCTEMBI CUMCIIEHHUs. [lecAiTuYHas CUCTEMA CUUCIICHHUS.

CpaBHeHHE HATypaJbHBIX 4YHCENl, CpPaBHEHHE HATYpaJdbHBIX uucen ¢ HylnéM. CnocoObl
cpaBHeHUA. OKpYIJIEHHE HATYPAJIbHBIX YHCEI.

CrnoxeHue HaTypaJbHBIX YHCEIl; CBOMCTBO HYJS IPU CIOKEHUU. BrlunTaHue Kak JEHCTBHE,
oOpaTHOE CIIO)KEHHMIO. YMHO)KEHHE HATypallbHBIX 4YHCEJ; CBOICTBA HYNSA W EAUHMIBI IPU
yMHOXeHUU. JleneHne Kak AelcTBHe, oOpaTHOE YMHOKEHHIO. KOMIIOHEHTBI JEeWCTBUM, CBS3b
Mexay HumH. llpoBepka pesynbrara apudmerndeckoro neiictBus. llepemectutensHoe u
coueTaTelIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS M YMHOXEHHS, paclpeleUTeIbHOe CBONCTBO
(3aKOH) YMHOKCHHSI.

Hcnonb3oBanue OykB ansi 0003HAUEHUSI HEM3BECTHOIO KOMIIOHEHTa M 3alUCH CBOMCTB
apudmeTnyecKkux IeicTBUil.

Jlenutenu v KpaTHbIE YMCIIa, Pa3JI0KEHUE HAa MHOXUTENW. IIpocTele M cocTaBHbIE yuCa.
[Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHb ¢ HaTYpaJIbHBIM [IOKA3aTEIEM. 3allUCh YUCIIA B BUAE CYMMBbI Pa3psIHbIX CIaraeMblX.

UucnoBoe BblpaXeHUE. BplunciieHHe 3HAUY€HMM UYWCIOBBIX  BBIPAXKEHUH; TMOPSIOK
BBIIIOTHEHUST  JelicTBUi.  Vcmonp30BaHWE TPU  BBIUKUCICHUAX [EPEMECTUTENIBHOTO U
COUETATEeNILHOTO CBOMCTB (3aKOHOB) CIOKEHHSI U YMHOXEHHsI, PaclpeaeIUTeIbHOTO CBOWCTBA
YMHOKEHHUSI.

Apoou(864acos)

[IpencraBienre o OpoOM Kak crmocoOe 3amucH 4acTu BenuduHbL. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHBIE U HENMpaBUIbHBIE TpoOu. CMemaHHas Ipo0k; MPeICTaBICHHE CMEIIaHHOW ApoOu B
BHJIE HEMPaBWJILHOW ApoOM W BBIACTICHHE IIENI0M YacTH 4YHcla W3 HEMpaBWIBHON apoOwu.
N3o0paxxenue apoOeil ToukamMM Ha YUCIOBOW mpsiMod. OCHOBHOE CBOMCTBO JIpOOH.
Coxpamienue apo6eii. IlpuBenenue npobu k HoBomy 3HaMeHarteno. CpaBHeHUE IpoOeid.
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Crnoxenne W BblYMTaHHE ApoOeil. YMHOXKeHHME W JeneHue ApoOeil; B3aMMHO-0OpaTHBIC
apo6u. HaxoxkieHne 4yacTy 1eioro U 1eJIoro 1o ero 4acTH.

Hecstuunast 3anuck npoOeit. [IpencraBienue naecaTHyHONW ApoOU B BHUAE OOBIKHOBCHHOM.
N300paxkenue necATHYHBIX OpoOel TOuKaMHu Ha 4YHCIOBOH mpsmMoll. CpaBHEHHE NECATHYHBIX
IPOOCH.

ApupmeTrnueckue IeHCTBHUA ¢ ASCATHUHBIMU Apo0siMu. OKpyTIeHHEe AeCATHUHBIX TIPOOCH.

Pemenue TekCTOBBIX 33124

Pemenne TekcToBBIX 3amauy apu@MeETHUECKUM crocoboMm. PeleHue noruueckux 3azad.
Pemenue 3anau nepebopoM Bcex BO3MOXKHBIX BapuaHTOB. VcIoyib30BaHNE NPU PELICHUH 3a]1a4
TaOJIHI] U CXEM.

Pemenue 3anad, cojepkammx 3aBUCUMOCTH, CBS3BIBAIOIIME BEIMYMHBI: CKOPOCTb, BpEMS,
paccTosiHUE; 11€Ha, KOJIMYECTBO, CTOMMOCTh. EMWHHIBI M3MEpEeHHs: Macchl, 00bEMa, IIEHBI;
paccTosiHUs, BpEMEHU, CKOPOCTH. CBSA3b MEXAY €AMHULIAMU U3MEPEHUS KaKI0W BEJTMUHHBI.

Pemienne ocHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBnenue faHHBIX B BUE TaOJIULI, CTOJIOYATHIX JUarpamm.

Harasanas reomerpusi(31 yac)

Harnsanuele npeacraBinenus o gurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jy4, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YToia. IIpsmMoii, ocTpblid, Tynmol U pa3BEPHYTHIN
YTJIBL.

JnuHa  oTpe3ka, METpPUYECKHE €OWHMIBI JUIMHBL.  J[nTMHAa  JoMaHO#W, mepumerp
MHOTOYTOJIbHUKA. I3MepeHne 1 mocTpoeHre YIiioB ¢ IOMOIIBIO TPAaHCIIOPTHPA.

Harnanueie npencraBneHus o Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; MPSAMOYTOJIbHUK,
KBaJIpaT; TPEYroJbHUK, O paBEHCTBE QUryp.

N3obpaxenue ¢uryp, B ToM yucie Ha kierdatod Oymare. [loctpoenne koHdurypanmii u3
yacTeil MpsSIMO, OKPY>)KHOCTH Ha HEJIMHOBAaHHOM U KiieTyaToil Oymare. Mcnosib30BaHue CBOMCTB
CTOPOH U YIJIOB NPSMOYTOJIbHUKA, KBAaIpaTa.

[Inomanp NpsAMOYroJIbHUKa M MHOTOYI'OJIBHUKOB, COCTaBJICHHBIX U3 IPSMOYTrOJIbHUKOB, B
TOM uucie Quryp, n3o0pak€HHBIX Ha KiieT4aToi Oymare. EquHUIIBI ©3MEpeHus MII0IaIu.

Harnaguele  mpeicraBieHuss O MIPOCTPAHCTBEHHBIX — (GUrypax:  MPSMOYTOJIbHBIN
napajuienenunesn, Ky0, MHOTrorpaHHukd. HM3o0paxkeHue MNpOCTEUIINX MHOTOTPAHHUKOB.
Pa3Béptku kyba u mnapamienenunena. Co3gaHue Mojeieil MHOTOIpaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TUIACTUIIMHA U AP.).

O06BEM MPAMOYTOJIBHOTO Mapauienenuneaa, kyoa. Equnuie: nusmepenust oobEma.

IMoBTopenue (10 yacoB)

6 kaacc

Harypaabnbie ynciaa(30 yacon)

Apugpmernueckue AEUCTBUS € MHOTO3HAYHBIMU HATypalbHbIMM 4YHCIaMU. YucCiOBbIE
BBIpQXKEHHUS, TOPSIOK AEHCTBUI, MCHOIb30BaHUE CKOOOK. Mcmoib3oBaHHWE NMpPU BBIYUCIEHHUSX
MIEPEMECTUTENIHHOTO U COYETATENIbHOIO CBOMCTB CIOXKEHHUS U YMHOXKEHHUS, PACHIPEICIUTEILHOTO
cBoiicTBa yMHOXkeHUs. OKpyTriieHne HaTypaJlbHbIX YUCE].

JlenuTenu M KpaTHble YUCIa; HauOOJIBIINK OO IeUTeNlb U HaUMEHblIIee 0011ee KpaTHoe.
JlenMMOoCTh CyMMBI U ITpOM3BeeHNUs. [lenieHue ¢ ocTaTkoM.

Apoobu(32uaca)

OObIKHOBEHHast JpoOb, OCHOBHOE CBOWCTBO JpoOH, cokpaiieHue apodeid. CpaBHeHHE H
yrnopsaounuBaHue apooeil. Pemienne 3a1a4 Ha HaX0XAEHUE YAaCTH OT LEJIOTO U IIEJIOro MO €ro
yacTd. J[poOHOe uncino Kak pe3ynabTar aeneHus. [IperncraBieHue necsTUYHOW OpoOu B BHJE
OOBIKHOBEHHOM JpOoOM M BO3MOXXHOCTb TPEJICTAaBICHHUs OOBIKHOBEHHOH JpoOM B BHIE
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necATUIHOM. [lecsTuyunHble IpOOH M MeTpUuecKas cuctemMa mep. ApumeTrndeckue IeHcTBUS U
YHCIIOBbIE BEIPAXEHHS C OOBIKHOBEHHBIMHU U IECSITUYHBIMH JPOOSIMHU.

OtHomienue. /JleneHne B JaHHOM OTHOmIeHWH. Macmrad, npomopuus. [Ipumenenue
IIPONOPLUI IIPU PELLIEHNH 3a/1a4.

[lonatne npoueHTa. BpruncieHne mpoueHTa OT BEJIWYMHBI M BEJIMYMHBI 110 €€ IPOLECHTY.
BoipakeHue mpoLEeHTOB JAECATUYHBIMU ApoOsMu. PemieHue 3aaay Ha NpoOLEHTHL. BblipakeHue
OTHOILEHHUS BEJINYUH B IIPOLICHTAX.

IoJsioxkuTEeIbHBIC U OTPHLIATEIbHBIE YK caa(40 yacoB)

[TonoxxurenpHple U OoTpULATENbHbIEC Yncaa. Llensle yncna. Moayns 4yucia, reoMeTpudecKkas
UHTEpHpeTanus MoAyns yucia. M3o0paxeHue ducen Ha KOOpAMHATHOW mHpsMoil. Umuciosbie
npomexytku. CpaBHeHHEe uuceld. ApudmeTudeckue ACUCTBUS C  TMOJOXHUTEIbHBIMH U
OTPHULIATEIILHBIMU YHCIIAMH.

[IpssMoyronpHas cucreMa KOOPAMHAT Ha IUIOCKOCTU. KOoOpaMHATBI TOYKM Ha IUIOCKOCTH,
abcuucca u opauHara. Iloctpoenue Touek v GpUryp Ha KOOpIMHATHON MJIIOCKOCTH.

BykBeHHbIe BbIpakeHus(6 yacos)

[Ipumenenue OykB Ajsi 3alMCH MaTeMaTHMYECKUX BbIpaKE€HUN W mpeanokeHuid. CBoiicTBa
apudmernyeckux AeWcTBUNA. BykBeHHbIE BBIpaKEHHS M YHCIOBBIE MOJCTAHOBKU. BykBeHHbIE
pPaBEHCTBA, HAXOXJIEHHWE HEU3BECTHOTO KOMIOHEHTa. Dopmynbl; (Gopmyssl MepuMmMeTpa u
IUIOLIA/IM MPSAMOYTOJIbHHUKA, KBajpaTa, 00bEMa napasuienenumnena u Kyoa.

Pemenne TeKCTOBBIX 3a1a4(8 cocmage écex paxoesnos)

Pemenne TekcToBBIX 3amady apupMETHUECKUM crocoboM. PemieHue normdeckux 3aaad.
Pemenne 3aga4 nepeGopoM BCexX BO3MOXKHBIX BAPUAHTOB.

Pemenne 3amad, copepKaliMxX 3aBUCHUMOCTH, CBA3BIBAIOIIMX BEJIWYMHBI: CKOPOCTb, BpeMd,
paccTosiHMe; II€Ha, KOJIMYECTBO, CTOMMOCTB; IPOM3BOJUTEIBHOCTb, BpeMs, 00BEM palbOTHI.
EnvHunBl M3MEpEHUs: Macchl, CTOUMOCTH; PACCTOSHHSA, BPEMEHH, CKOPOCTH. CBA3b MeXny
€IMHNALIAMU U3MEPEHUS KaKI0M BEIIMYHMHBI.

Pemenue 3ana4, CBA3aHHBIX C OTHOLIEHUEM, IIPONIOPLUMOHATIBHOCTHIO BEJIMYHH, IIPOLICHTAMU;
peleHre OCHOBHBIX 33Ja4 Ha JpOOU U MIPOLIEHTHI.

OneHka W NpUKUAKA, OKpyrieHue pesyabTara. CocraBieHHE OyKBEHHBIX BBIPaXKEHUI IO
YCIIOBHUIO 3a/1a4H.

[IpencraBnenue JaHHBIX ¢ MOMOLIbIO Ta0aML U quarpamM. CrosibyaTblie JUarpaMMbl: YTEHUE
U nocTpoeHue. UteHne KpyroBbix AMarpamm.

Harasinnasi reomerpusi(294acoB)

Harnsanele npenctaBiieHust o GUrypax Ha IUIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, Jyd, yrol,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOe pacnosiokeHHe JByX TpsAMBIX Ha IUIOCKOCTH, MapajlIeNIbHBIE MPSMBIE,
NEPIECHIUKYIIApHBIE MpsiMble. V3MepeHue paccTOsIHUI: MEXIy ABYMs TOYKAaMH, OT TOYKH JIO
IIPSIMOM; JUIMHA MaplIpyTa Ha KBaJPaTHOU CETKE.

N3mepeHne M IOCTPOECHHE YIVIOB C IIOMOIIBIO TPaHCIOPTUPA. BuIbl TpeyroabHUKOB:
OCTPOYIOJIbHBIM, MpPSIMOYIOJbHBIM, TYHNOYrOJBHBIM; pPaBHOOEAPEHHBINH, PABHOCTOPOHHHM.
YeTbIpEXYroJbHUK, IPUMEPBI YETHIPEXYTOIBHUKOB. IIpsIMOYroJIbHUK, KBapaT: UCIOJIB30BAHNE
CBOMCTB CTOpOH, YIJIOB, nuaroHaineil. M3o0paxeHne reomeTpudyeckux GUryp Ha HeIMHOBAHHOMN
Oymare ¢ HCHOJIb30BaHMEM LUPKYIs, JIMHEHKH, YroibHUKaA, TpaHcrmoprtupa. IlocTpoeHus Ha
KJIeT4aToit Oymare.

[lepumeTp MHOroyronpHuka. IloHsATHE TIOMAAN (UTYPHI; €AMHULBI W3MEPEHUS IUIOIIAMIH.
[TpubnmxénHoe wu3MepeHue IoOmWEAAM ¢GUryp, B TOM 4HCIe Ha KBaJIpaTHOM ceTke.
[TpubnmxE€HHOE U3MEpPEHNE AITHMHBI OKPYKHOCTH, IIOLIAU Kpyra.

CuMMeTpus: LIEHTpallbHasl, OCeBasi U 3€pKaJibHAsl CAMMETPUHU.
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[TocTpoenne cMMMETPHYHBIX HUTYP.

Harnsaneie npeactaBieHus o MPOCTPAHCTBEHHBIX (pUTypax: mapajuiesenures], Kyo, nmpusma,
nupaMuaa, KOHyC, HIWIMHAD, map u cdepa. M3o00paxkenue npoctpancTBeHHBIX (uryp. [Tpumepst
pa3BEPTOK MHOTOTPAHHUKOB, IWIMHApa W KoHyca. Co3laHue MoJeNiel NMPOCTPAaHCTBEHHBIX
¢uryp (u3 Oymaru, IpoOBOJIOKH, TUIACTUIIMHA U JIP. ).

[Tonsitre 00BEMa; eMMHUIBI U3MEpEeHHS 00bEMa. OOBEM MPSAMOYTOJIEHOTO TIApaJUICIICITUIIC/IA,
KyOa.

IMoBTOpenue(20 yacon)

7 KJacc

Auredpa

Yucaa u BpiuucjaeHus. PanmonaabHble ynucaa(25yacon)

Jpo6u 0ObIKHOBEHHBIE U JECSITUYHBIE, IEPeX0] OT OAHON (OpPMBI 3alucH Jpodeil K Apyroil.
[ToHsiTHE pallMOHANBHOTO YHUCIA, 3alHCh, CPABHEHUE, YIOPSIA0YMBAHUE PALMOHAJIBHBIX YHCEI.
Apudmernueckue JIEHCTBUS C palMOHAIbHBIMU 4HcIaMH. PelieHue 3amad M3 peaabHOU
MPaKTUKHU Ha YaCTH, HA JPOOH.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeJeM: ONpeIesIeHHe, MpeoOpa3oBaHHUE BHIPAKEHUN Ha
OCHOBE OTpefieNieHus], 3anich 0onbIuX yucesn. [IponeHTsl, 3anuch NPOLEHTOB B BUJIE APOOU U
npobu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 337jaul Ha TMPOILIEHTHI, pElIeHHEe 3a/1a4d U3 peaibHOU
MIPaKTHKH.

[IpumeHeHne MPU3HAKOB JAETUMOCTH, PA3JI0KEHNE HA MHOKHUTENN HATYPaJIbHBIX YHUCEN.

PeanbHble 3aBUCUMOCTH, B TOM 4HCIIE IPpsiMas U 0OpaTHas IPONOPLHUOHATIBHOCTH.

Anredpanyeckue BbipaxkeHusi(27 yacoB)

[lepemenHbIe, YHMCIOBOE 3HAYEHHE BBIPAKECHHUS C MEepeMeHHOW. JlomycThmbie 3HaYEHUS
nepeMeHHbIX. IIpencraBieHue 3aBUCHMOCTHM  MEXKIY BEIMYMHAMU B BHJIE (OPMYIIBI.
Beruucnenus no gpopmynam. [IpeobpazoBanne OyKBEHHBIX BbIPRXKEHUI, TOXKAESCTBEHHO paBHbIE
BBIPAXKEHHUs, IIPaBUjIa MPeoOpa30BaHKsl CyMM M IPOU3BEAEHUI, NpaBUila pacKpblTUs CKOOOK U
IIPUBEICHUS MOJIOOHBIX Cl1araeMbIX.

CBoliCcTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

Opnownensl U MHorouwieHsl. Crenenb MHoOrousneHa. CII0KEHHE, BBIYMTAHUE, YMHOXKCHHE
MHOTOWIEHOB. DOpPMyIbl COKpAIIEHHOIO YMHOKEHUS: KBaJpaT CyMMbl M KBaapaT Pa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3inokeHrne MHOTOWIEHOB HA MHOKUTEIH.

YpaBuenusi(20 yacoB)

VYpaBHeHHe, KOpEHb YpaBHEHMs, IpaBHUja MPeoOpa3oBaHUs YpaBHEHUS, PaBHOCUIIBHOCTb
YPaBHEHUM.

JIuHeliHOe ypaBHEHHUE C OTHOM IIEPEMEHHOM, YUCIIO KOPHEN JTMHEHHOIO YPAaBHEHUS, PEILICHUE
JIUHENHBIX ypaBHeHHH. COCTaBJIEHHE ypaBHEHMI IO YCIOBMIO 3aJayd. PemeHue TEeKCTOBBIX
3a/1a4 ¢ IOMOIIBIO yPaBHEHUH.

JIuHeliHOe ypaBHEHHE C JABYMS NEepeMEHHbIMH U ero rpadpuk. Cucrema JIBYX JIMHEHHBIX
ypaBHEHUH C JABYMS NepeMeHHbIMH. PenieHue cucreM ypaBHEHHMH CHOCOOOM TMOJCTaHOBKH.
IIpumeps! perieHns TEKCTOBBIX 3a7a4d ¢ IOMOIIBIO CHCTEM YPaBHEHUM.

Koopaunatel n rpaguxku. @ynkuun(24 yaca)

Koopaunara Touku Ha npsMoii. YuciioBele IPOMEXYTKH. PaccTosiHue Mexy 1ByMs TOUKaMH
KOOPAMHATHOU IIPSMOIA.

[IpsimoyronbHast cucrema koopauHar, ocu Ox u Oy. AOcmucca M opAMHaTa TOYKM Ha
KOOpAMHATHOM TuiockocTH. [IpumMeps! rpadukoB, 3agaHHbIX ¢Gopmyitamu. UTeHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkumuu. I'padux dynkuun. CsolicTBa (QyHKUHMI.
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Jluneiinas ¢ynkuws, e€ rpaduk. I'paduk ¢pynkuum y = x. ['paduueckoe perieHrne JTHHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.
IoBTOpeHue(6 4yacos)

I'eomerpus

IIpocreiimme reomerpuuyeckue purypsl. Usmepenue reoMeTpu4ecKuX BeJHYHH

(14 yacoB)

HavanesHple mnoHATHA reomerpuu. Touka, mpsMas, OTPE30K, Jyd. Yroia. Buasl yrios.
Beprukanbuele u  cMexHble yrael. buccekrpuca yria.  JlomaHas, MHOIOYrOJIbHHK.
[TapannenbHOCTb U NEPIEHIUKYIAPHOCTD MPSIMBIX.

Cummerpuunble purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuu. [Ipumepsl cumMmerpun B
OKPYXKAIOIEM MHDE.

OcCHOBHBIE IOCTPOEHUS C IIOMOIBIO LIUPKYJIS U JINHEHKH.

Tpeyronbuuk(22 yaca)

Tpeyronbauk. BricoTa, Meauana, buccekTpuca, X CBOMCTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUHN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa M TpU3HAKU paBHOOEOPEHHOTO TpeyroibHHUKa. llpu3Haku  paBeHCTBa
TPEYrOJIbHUKOB.

[IpssMOyronpHelii  TpeyroJbHUK. CBOMCTBO MeAWaHbl NPSIMOYIOJIBHOTO TpPEYrOJbHUKA,
MpOBEACHHOM K runoreHy3e. [Ipu3Haku paBeHCTBA IPSAMOYIOJIBHBIX TpPEYTOJBHHUKOB.
[IpssMOYTOIBHBIN TPEYroabHUK ¢ yriaom B 30 .

HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O [UIMHE JIOMAaHOW,
Teopema 0 OOJIbIlIEM YIiie U 00JblIei CTOpOHE TpeyronbHUKA. [leprneHIuKyIsp 1 HaKJIOHHAS.

I'eometpuueckoe MecTo To4ek. buccekTpuca yria u cepeIMHHbIN NEPHEHIUKYISP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

IMapaneabHbie npsaiMbie. CymMMa yrJjioB Tpeyrojbuuka(14 yacon)

CBolicTBa M IPU3HAKU NApAJUIEIbHBIX NpsMbIX. CyMMa yriioB TpeyroibHUKa. BHelHue yris
TPEYrOJIbHUKA.

OxpyxHOCTbh M KPYT. 'eomeTpudeckue nocrpoenust (14uacon)

OKpyXHOCTb U KpYT, XOpZa U JUaMETP, UX CBOMCTBA. B3anMHOE pacronokeHue OKpy:KHOCTH
n npsamou. KacarenpHas M cekymas K OKPYKHOCTH. OKpYKHOCTb, BIIMCaHHas B YroJl.
BrnincanHas u onrcaHHas OKPYKHOCTH TPEYrOJIbHUKA

IoBTOpenue(4 yaca)

BeposiTHOCTH U CTATHCTHKA

IIpencraBienne 1aHHbIX (7 4acoB)

[IpencraBieHue JaHHBIX B BUE TAaOMUI, Auarpamm, rpadukoB. 3amnoiHeHne TaONull, YTEHUE
U TIOCTPOCHHE JuarpamMMm (CTOJOMKOBBIX (CTONOYATBIX) W KPYroBbIX). UTeHue rpaduxos
peanbHBIX TMpoleccoB. M3BiedeHne MHPOpPMALUMU U3 JUarpaMM M TaOJMll, UCHOJIb30BaHUE U
WHTEPIpETAIHS TaHHBIX.

OnucareabHasi CTATHCTHKA(8 YacoB)

OmnwucarenbHas CTaTHCTUKA: CpefiHee apupMeTHdyecKoe, MeIuaHa, pa3Max, HauOoJjbllee U
HauMeEHbIIIee 3HaUeHUsI Ha0opa YMCIOBBIX TaHHBIX. [[puMepsl ciyyaitHOW U3MEHUNBOCTH.

Beenenne B Teopuio rpagos(4 yaca)

I'pad, Bepmmna, pedpo. Crenenb BepmnHbl. Yucno pédep U cymMMmapHasi CTEeHb BEpIIMH.
[IpencraBnenue o cBszHoctu rpada. Llenn n nukisl. Ilytu B rpadax. O6xon rpada (3itnepos
nyTh). [IpencraBnenue 06 opueHTUpoBaHHOM rpade. Pemenne 3a1a4 ¢ moMoIso rpagos.

BeposiTHOCTB H YacTOTa CIy4ailHOro coobITUsI(4 Yaca)
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CriydaiiHplii SKcriepuMEHT (OMBIT) M ciiydaiiHoe coObiTHe. BepositHocte u wactora. Poib
MaJIOBEPOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B mpHpojie U B obOmiectBe. MoHeTa u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEN.

IHoBTOpeHue( 5 yacon)

8 kiacc

Auredpa

Yucaa u BeruucjaeHus (22 yaca)

KBampataelii kopeHb u3 umcia. [loHsTHEe 00 wHWppanmuoHATBHOM 4Hcie. JlecsaTuaHbie
MPUOIVKCHHST UPPAIMOHATLHBIX unces. CBOWCTBAa apu(PMETHUSCKUX KBAJAPATHBIX KOPHEH M HX
MPUMEHEHHE K TMPeoOpa30BAHMIO YHCIIOBBIX BBIPAKEHUW M BBIUYMCICHUSM. JleMCTBUTEIBbHBIC
YucIa.

Crernens c 1eNIbIM TIOKa3areneM u €€ cBoiicTBa. CTaHaapTHAs 3alUCh YUCIIA.

Auaredpanyeckue BbipakeHus(15 yacon)

KBagpatublii TpEXwieH; pa3lioKeHrne KBaJAPaTHOTO TPEXWICHA HA MHOKUTEIH.

AnreOpandeckas apoOb. OcHOBHOE CBOWCTBO anreOpamdeckoit apoou. CroxeHwue,
BBIYHTAHUE, YMHOXKEHUE, JIEJICHUE alreOpandeckux aApooOeit. PammoHaibHbIe BRIpAKEHUS U UX
npeoOpa3oBaHHUe.

YpaBHenusi u HepaBeHcTBa(40 yacos)

KBanpatHoe ypaBHeHue, (opmyna KopHeW KBajapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUWid, CBOASIIMXCA K JWHEWHBIM H KBaapaTHBIM. [Ipocreiimme npoOHO-
palrOHaIbHbIE YPABHEHUS.

I'padmueckas uHTEpmperanusi ypaBHEHHl ¢ ABYMS NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpaBHEHUN C AByMs TepeMeHHbIMU. [IpuMepbl peleHuss CUCTeM HEIMHEHWHBIX YpPaBHEHUN C
JBYMSI IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

UucnoBsle HepaBeHCTBA W UX cBoiictBa. HepaBeHCTBO ¢ O0OJHON INEPEMEHHOU.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEWHBIE HEpaBEHCTBA C OJHOW mnepemMeHHOW. Cucrembl
JIMHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

®yukuun(14 yacos)

[Tonstne Qynkuuu. OO6IacTh ompeneNneHUuss U MHOXKECTBO 3HaueHUU (yHkIuH. CrocoObl
3aaHusl QyHKITUH.

I'paduk pynkuuu. Urenue cBoiicTB GyHkuu no e€ rpaduky. [Ipumeps! rpagukoB GhyHKINIA,
OTPAKAIOIIUX PEATbHBIE TPOLIECCHI.

OYHKIMK, OMHCHIBAIOUINE MPSAMYI0O U OOpaTHYIO MPOMOPIHOHATIbHBIE 3aBUCUMOCTH, HX
rpapuky. OyHkIMu y = X%, Y= X3,y = Vx, y = x . ['paduueckoe pemnienrue ypaBHeHU U cUCTEM

YPaBHEHUI.

IHoBTOpEeHue(6 4yacos)

I'eomerpus

Yerpipéxyroabuukn(12 yacon)

[Tapannenorpamm, €ro mnpuU3HAKM U CBoOWcTBAa. YacTHblE ciaydaw napauieIorpaMMOB
(MpsAIMOYTOJILHUK, POMO, KBaJipar), UX MPU3HAKU U cBoMcTBa. Tpaneuus, paBHOOOKas Tparmewus,
e€ CBOMCTBA U ITpu3HaKu. [IpaMoyronapHas Tpanenus.

Meton ynBoenus menuansl. LleHTpanpHas cuMMeTpusl.

Teopema daJjieca 1 TeopeMa 0 NPONOPUHOHAIBLHBIX 0TPe3Kax(15 yacos)

CpenHue TMHUM TPEYrOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.
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[TogoOue TpeyroabHUKOB, KOIPduIHeHT mnoaodus. Ilpu3Haku mNomOOUS TPEYroJbLHUKOB.
[Tpumenenne mogo0ust IPH PEIICHUH MTPAKTHYESCKUX 3a/1a4.

IInomans. Haxoxaenue niiomaau TpeyroJbHUKOB 1 MHOTOYT0JIbHBIX (puryp. Ilnomann
noa00HbIX puryp (14 yacon)

CpoiicTBa miomaneil reomerpudeckux ¢uryp. @opMmynsl Ui TUIOMAAW TPEYTOJIbHUKA,
napajuiesorpamma, pom0a u tpanenuu. OTHOIIEHUE TII0MAeH M0100HBIX QUryp.

Boruncnenue miomaaeil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema IIndaropa u Hauaaa Tpuronomerpuu (10 yacon)

Teopema ITudaropa. [Ipumenenne Teopems [Tudaropa npu penieHnn NpakTUIECKUX 3a1a4.

CuHyc, KOCHHYC, TaHI'€HC OCTpPOrO YyIjla MpsSMOYrOJbHOTO TpeyrojbHuKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckue Gpyakuuu yrios B 30, 45 u 60 .

Yroa B okpy:kHocTH. BrincaHHble U onmMcaHHble YeThbIpexyrojbHuku. KacarenbHble k
okpyxkHoctH (13 yacoB)

BrnucanHbple M IEHTpaJbHBIE YIUIBI, YIOJl MEXIY KacaTeJbHOM M XOPAOW. YTIbl MEXIy
XOpJAaMH M CeKyllMMU. BrucaHHble M ONHUCaHHBIE YETHIPEXYrOJbHUKU. B3aumHoe
pacrmoniokeHrne AByX oKpyxkHocted. Kacanme okpyxHocteit. OOmme kacaTteabHbIE K JABYM
OKPY>KHOCTSIM.

IMoBTOpenue (4 yaca)

BeposiTHOCTBL M CTATHCTHKA

OnucarejnbHas craTucTuka. PaccenBanue 1aHHbIX(4 yaca)

N3mepenue paccenBaHus JAaHHBIX. Jlucnepcrus M CTaHAAPTHOE OTKIOHEHHE YHCIIOBBIX
HabopoB. [luarpamma paccerBaHuUsI.

MHuo:kecTBO (4 yaca)

MHOX€eCTBO, 3JEMEHT MHOXECTBA, NOJAMHOXECTBO. Omnepauuu HaJ MHOXKECTBAMH:
oObeauHEeHUEe, TepecedyeHue, gonoigHeHue. CBoiicTBa omepauuii Haj MHOXKECTBAMU:
MIEPEMECTUTEIBHOE, COYETATENIbHOE, paclpeAesuTeNbHoe, BKIoYeHus. lcnoisib3oBaHue
rpaduyecKkoro MpeJCcTaBlIeHUss MHOXKECTB JIJIsl ONMCAHUS PealbHBIX MPOIECCOB U SIBICHUMU, MpPU
peuieHuu 3a1ay.

BeposiTHOCTB ci1y4yailHOT0 coObITHSI(6 YacoB)

DneMeHTapHbIe COOBITHS ClydalHOTO ombITa. CiydaiiHble COOBITHS. BeposSTHOCTH COOBITHIA.
OnpITHI ¢ PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSIMU. CitydaiiHbIi BBIOOp. CBSA3H MEKIY
MaJIOBEPOSTHBIMU M MPAKTUYECKHU JOCTOBEPHBIMU COOBITUSIMU B MIPHPOJIE, OOIIECTBE U HAYKe.

BBenenue B Teopuio rpagos (4 yaca)

JepeBo. CBoilCTBa J€pEBbEB: €AMHCTBEHHOCTh ITYTH, CYIIECTBOBAHME BUCSYEW BEPUIMHBL,
CBS3b MEXKJy UYMCIOM BepmuH U uucioMm pédep. IlpaBmno ymHoxkenus. Pemenue 3amau c
MTOMOIIIBIO TpadoB.

Cayuaiinbie coObITHS (8 YacoB)

[IpotuBomnomnosxHeie coObITHS. Jnarpamma Ditnepa. OObeAUHEHNE U TIEpeceYeHre COOBITHH.
HecosmecTHble coObiTHs. Dopmyra cliokeHHs BEpOSTHOCTEH. Y cloBHas BEpOsTHOCTD. [IpaBuiio
ymHOKeHusl. HezaBucumbie coObitus. [IpencraBnenne skcrepiMeHTa B BUE JAepeBa. Pernenne
3a/1ay Ha HaXOXKJIEHHWE BEPOSITHOCTEN C MOMOUIBIO JIEPEeBa CIY4ailHOTO SKCIIEpUMEHTA, AUArpaMm
Olinepa.

IHoBTOpenue(8 yacos)

[IpencraBnenne qaHHBIX B BUAE TaONIUII, AUarpamMm, rpagKoB.
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9 ki1acc

Auaredpa

Yucaa u Bpiuuciaenus. JleiictBureabHble unciaa(9 yacon)

PanmonaneHble 4Ymcna, UppalUoOHAIbHBIC YUCIIA, KOHEYHBbIE U OCCKOHEYHBIE ACCATUYHBIC
npoOu. MHOXKECTBO JCHCTBUTENBHBIX YHCEN, ICHCTBUTEIBHBIC 4YHCIIa KaK OCCKOHCYHbBIC
necsTUYHBIE  IpoOu. B3auMHO  OJHO3HAaUYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JEMCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSAMOIL.

CpaBHeHHUE JICHCTBUTEIBHBIX YHCET, apu(PMETHYCCKHE JCUCTBHUS C JICWCTBUTCIHHBIMU
YUCIIAMH.

N3mepenust, npulOauxeHus, OLCHKA

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, AIUTEIBHOCTD NPOLIECCOB B OKPYKAIOIIEM MUPE.

[IpuOmmkE€HHOE 3HA4YEHHE BEJIWYMHBI, TOYHOCTb MNpUOMMKeHUs. OKpyrieHHe YHucell.
[Ipuknaka v OLleHKa pe3yabTaTOB BEIYMCIICHUI.

YpaBHeHUs] M HEPABEHCTBA

YpaBHeHus ¢ oaHoii nepemeHHoii(14 yacon)

JIuneliHoe ypaBHeHHe. Penienre ypaBHEHUH, CBOIIMXCS K JINHENHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHMI, CBOIAIIMXCS K KBaJApaTHbBIM. bHKBajgpaTHOe
ypaBHeHue. [IpuMepsbl pelieHuss ypaBHEHH TPEThEHd M YETBEPTOM CTENEHEW Pa3JIoKEHHEM Ha
MHOYHUTEJIH.

Pemenne npoOHO-panMOHAIBHBIX ypaBHEHHH. PelieHre TeKCTOBBIX 3ajad ajareOpandecKuM
METOJIOM.

Cucrembl ypaBHenuii(14 yacos)

VYpaBHeHHE ¢ NByMs TEpEMEHHBIMH M ero Tpaduk. PermeHue cucreM NBYX JHWHEHHBIX
YpPaBHEHUN C JIByMsl NEpEMEHHBIMU. PellleHHe cucTteM JBYX ypaBHEHUH, OJAHO W3 KOTOPBIX
JMHEWHOE, a IPyroe — BTOPOU creneHu. [ paduueckas WHTEpIPETAIUS CUCTEMBI YPaBHEHHH C
JBYMSI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3aj1a4 anredpandeckium crocoooMm.

HepaBencrBa(16 yacoB)

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Peurenne JNMHEWHBIX HEPABEHCTB C OJHOM IlepeMEHHOH. PemieHue cucreM JIMHEHWHBIX
HEpaBeHCTB ¢ OJHOW mnepeMmeHHoi. KBanmparneie HepaBeHcTBa. ['paduueckas uHTEepmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

Oynxkuun(16 yacon)

KBampatnunas Qynkuus, e€ rpadux u cBoiictBa. [lapabona, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Ch CAMMETPUU TapadoJIbL.

I'paduku pynkumit: y=kx, y=kx+b, y= E , y=x3, y=VX, y=x ¥ ux cBoiicTBa.

YucaosBble nmociaeaoBareabHocTH(15 yacoB)

Omnpenenenre U cnocoObl 3aJaHKs YUCIOBBIX MOCTIEI0BATENBHOCTEM

[londaTe 4YKMCIIOBOM MOCNEAOBATENBHOCTU. 3aJaHuE€ MOCIEAOBATEIBHOCTH PEKYPPEHTHOM
¢bopmynoit 1 popmysoit n-ro uaeHa.

Apudmernueckas u reomeTpuueckas nporpeccud. opMynsl n-ro uieHa apupMeTuyeckoi u
F€OMETPUUECKOU MPOTPECCUI, CYMMBI IEPBBIX N YJICHOB.

N3o00paxkenne uineHOB apu(pMETHYECKOW M TEOMETPUUYECKON Mporpeccuié TOYKaMu Ha
KOOPAMHATHOM MJIOCKOCTH. JINHEWHBIN U SKCTTOHEHIIUATBHBIN pocT. CHI0KHBIE MPOLEHTHI.

IHoBTOpenue (18 yacos)

I'eomerpus

Tpuronomerpus. Teopembl KOCHHYCOB H CMHYCOB. Pemienne TpeyroiibHnkoB (16 yacos)
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Cunyc, kocunyc, Tanredc yrios ot 0 1o 180. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenue tpeyronbHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PelieHre npakTuueckux
3aJ]1a4 C UCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpa3oBanue noxodusi. Merpuyeckue COOTHOIIEHHs B OKPY:kHOCTH (10 yacoB)

[IpeobpazoBanwne mompoous. [1o1001Me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpoU3BENEHUU OTPE3KOB XOPJ, TEOPEMbI O MPOU3BEAECHUU OTPE3KOB CEKYIIMX,
TeOpeMa O KBaJpaTe KacaTeJIbHOM.

BekTopsi (12 yacoB)

Bexrtop, umHa (MOAylb) BEKTOpa, COHANpaBICHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu Haj
BeKTOpamu. PaznokeHue BekTopa 1o JByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MpOU3BeIeHNE BEKTOPOB, IPUMEHEHHE JUIsl HAXOKI€HUS JJIMH U YTJIOB.

JexapTOBbI KOOPAUHATHI HA MJIOCKOCTH (9 YacoB)

JlexkapToBbI KOOPJIMHATHI Ha MJIOCKOCTH. YpaBHEHUS MPSIMON U OKPYKHOCTH B KOOpJIMHATAX,
nepeceyeHre OKpyKHOCTEe! U IpsIMbIX. MeTo 1 KOOpIMHAT U €ro MPUMEHEHHE.

I[IpaBu/jibHbIE MHOTOYTOJIbHUKHU. /[JIMHA OKPY:KHOCTH M IUIOIIAAbL Kpyra. Berumcienue
nJomanei (8 uacon)

[IpaBunbHBIE MHOTOYTOJBHUKU. J[JIMHA OKpY:KHOCTH. ['pagycHas W paauaHHass mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Imomans kpyra, ceKkTopa, CerMeHTa.

JIBHaxeHUsI MJIOCKOCTH (6 YacoB)

JIBuKEeHHs MJIOCKOCTH U BHYTPEHHHE CUMMETpPUH (QUIyp (3JeMEHTapHbIe MpeACcTaBICHUs).
[TapannensHbii neperoc. [ToBopoT.

IToBTOpenue (7 yacos)

BeposiTHOCTB M CTATHCTHKA

I'eomeTpuueckasi BeposiTHOCTD (4 yaca)
I'eomerpuueckas BepossTHOCT. Cily4aiiHbIi BEIOOp TOUKH U3 (PUTYPHI Ha MJIOCKOCTH, U3 OTpe3Ka
U U3 1YTU OKPY>KHOCTH.

HUcnbiTanus bepuyJu (6 yacoB)
UcneiTanue. Ycnex m Heynada. Cepusi McnbITaHUM 10 1miepBoro ycrexa. Cepusi MCHBbITAHUN
Bbepnynnmu. BepositHocTH coObITHI B cepun UcTibITaHui bepHyrm.

Cayyaiinas Beqan4unHa (6 4acoB)
CnydaiiHass BeJIMYMHA M pacOpeleieHue BEpOoSTHOCTEW. MaremaTudyeckoe OXHAAaHHE U
mucnepcusi. [IpuMepsl MaTeMaTHYECKOTO OKMJIaHUSI KaK TEOPETUYECKOIO CPEJHEro 3HA4EeHUS
BEJIMYMHBI. MaTeMaTuyecKkoe OKUJaHue U AUCIEPCHs] CIy4YalHON BEIMYHMHBI «UUCIIO YCIIEXOB B
cepuu UcnblTaHui bepHymum».

[TonsiTue o 3akoHe OonpIIMX unced. M3mepeHue BEpOSTHOCTEH ¢ MOMOIIBIO YacToT. Ponb u
3HaYeHHUE 3aKOHa OOJIBIINX YHCEeT B MPUPOJIE U OOIIECTBE.
IToBTOpenue (10 yacos)
[IpencraBienne AaHHBIX B BUAE TaONMUIl, auUarpam™m, rpadUKoOB, HHTEpHpETAlus TaHHBIX.
Urenue u mocTpoeHue Tabiuil, quarpamm, rpaukoB MO peaqbHbIM JTaHHBIM.

IlepecranoBku u akropuan. Couetanuss u uuciao coderanuid. TpeyrompHuk [lackans.
Pemenue 3aau ¢ ucmoyib30BaHUEM KOMOMHATOPUKH.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(ITO TOJAAM OBYYEHMU)
5 kaacce (170 yacoB)
HasBanue pasjieJa OcHoBHOe coaep:kanne | OCHOBHbIE BH/IbI JAeATeJIbHOCTH
(TeMbl) Kypca (4McJI0 o0yuaroumxcs
4acoB)
HafypaanHe IUCIA. | JlecsTruHass cucTtemal YuTars, 3aIMCHIBATE, CpaBHHBATH
HeticTeus C| cuncnenus. HaTypajabHbIE YHCIIa; IPeIarath 1 00CyKIaTh

HaTypaJbHBIMU YK CJIaMU

(43 u)

Psan HATypaJbHbIX
yucen.  HarypanbHbiil
pAaL. Yucno 0.

HarypaneHble uncna Ha
KOOPJAMHATHOW TPSIMOM.
CpaBHeHHE, OKpYTJeHUE

HATypaJIbHBIX YHCEIL.
Apudmernueckne
NEUCTBUS C
HaTypaJIbHBIMU
YHCIaMH. CBoiicTBa
HYJIS TPH CIOKCHUH U
YMHOXEHHH,  CBOWMCTBA
€IMHHLIBI npu
YMHOKCHUH.
[lepemecTutenbHoe |
coueTaTeabHOE
CBOMCTBA CJIOKEHUS U
YMHO>KEHUS,
pacnpeneuTeIbHOe

CBOMCTBO YMHOXKCHHA.

Jlenutenu W KpaTHbIE
YuCIIa, pasyioxeHue
Yyuclia Ha MHOXUTEIIH.
[enenme ¢  ocTaTkoM.
[Ipocteie u cocTaBHBIE
YHcla. IIpu3naku
JenuMocTtd Ha 2, 5, 10,
3, 9.

CreneHnb
HaTypaJbHbIM
nokasareneM. YucioBbie
BBIPOKEHUS;  MOPSJOK

CIOCOOBI YIOPSIIOUMBAHUS YUCEIT.

N3o0paxath KOOPJAMHATHYIO PSIMYIO,
OTMEYaTh YHCJIa TOYKAMH Ha KOOPIUHATHOM
TPSIMOH, HAXOIUTh KOOPIUHATHI TOUKH.
UccnenoBath CBOMCTBAa HATYypaJIbHOTO psija,
yucen 0 u 1 Opu CIIOKEHUH U YMHOKEHUU.
Hcnonb3oBath MIPaBUIIO OKpYTJICHUS
HATypaJIbHBIX YHCEL

BeimonHsaTe  apudmMeTndeckue JIEHCTBUS  C
HATypaJIbHBIMU YMCJIAMH, BBIYUCISTH 3HAUCHUS
YHUCIIOBBIX BBIP@OXEHUNH €O ckoOkamu U 0e3
CKOOOK.

3anuchIBaTh MPOU3BEICHUE B BHJIE CTEICHH,
YUTATh CTENEHHU, UCIOJIB30BATh TEPMHUHOIOTHIO
(ocHOBaHuUe, M0Ka3areb), BBIYUCTISTh
3HAYEHUS CTEIICHEM.

BBINOMHATE NPUKUIKY W OLIEHKY 3HAYCHUU
YHCIOBBIX  BBIPAXKEHHM,  mpemiaratb U
MPUMEHSITh MPUEMBI IPOBEPKHU BBIUMCICHUH.
Hcnonb3oBath npu BBIYHCIICHUSX
MEPEMECTUTENBHOE U COYETATEIbHOE CBOMCTBA
CIIOKEHUSI M YMHOXEHHsI, pachpelenuTebHOe
CBOIICTBO  yMHOXeHHS;  (HOpPMyITUpOBaTH |
MPUMEHSATH npaBuia npeoOpazoBaHus
YUCJIOBBIX BBIPAXEHHH HAa OCHOBE CBOICTB
apupMeTHIECKHX NeHCTBUIA.

HccnenoBaTh  4MCIIOBBIE  3aKOHOMEPHOCTH,
BBIIBUTaTh W OOOCHOBBIBATH  THIIOTE3HI,
dbopMynupoBath 00OOIIEHUS U BBIBOJBI IO
pe3yibTaTaM  TPOBEAEHHOTO  HCCIIEIO0BAHUS.
@opMynHpoBaTh ONpEAENEHUs JCIUTENs U
KpaTHOTO, Ha3blBaTh JIEJIUTENIM M KpaTHBIC
YlClla; Pacrno3HaBaTh IPOCTHIE U COCTABHbIE
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JICHCTBHUH.

Pemenne TEKCTOBBIX
3a11a4 Ha BCE
apupmeTnIecKue

JIEHCTBHUSA, HA IBIDKCHUE
Y TTOKYTIKH

qucna; GopMyJIUpOBaTh U MPUMEHSTH MPU3HAKH
nenmumoctd Ha 2, 3, 5, 9, 10; mpumeHsTh
QITOPUTM  PA3NIOKEHHUs] YHCIa Ha TMPOCThIE
MHOJKHUTENH; HAXOJIUTh OCTAaTKU OT JEJICHUSI U
HEIOJIHOC YaCTHOEC.

PacriosnaBate  WCTHHHBIE U
BBICKA3bIBaHUS O HATypaJbHBIX
MPUBOAUTH TPUMEPHl W KOHTP- MPHUMEPHI,
CTPOWTHh  BBICKAa3bIBAaHUS M OTPUIIAHUS
BBICKA3bIBAHW O CBOMCTBAX HATypaJbHBIX
JHCEe.

Koncrpyuposarb MaTeMaTUYECKHUE
MPEVIOKEHUS C TOMOIIBIO CBSI30K  «H»,
KU, KCCHU. .., TO...».

Pemath TekcToBBIE 3amaunM apuHMETUIECKUM
CTMOCOO0M, MCTIOB30BaTh 3aBUCUMOCTH MEXTY
BEIMYMHAMHU (CKOPOCTb, BpEMs, PACCTOSHHE;
[ICHA, KOJIMYECTBO, CTOMMOCTh U  Jp.):
aHAJM3UPOBATh M OCMBICIUBATH TEKCT 33J1a4H,
nepeopMyaupoOBaTh  YCJIOBHE,  HM3BJIEKATh
HEOOXO0UMBIE JIaHHEbIE, yCTaHABJIMBATh
3aBUCHUMOCTH MEXJy BEJIWYUHAMH, CTPOUTH
JIOTUYECKYIO LIEMOYKY PaCCyKICHUH.
MogaenupoBaTh XOJ pEUIEHUs 3aJayud ¢
MTOMOIIIBIO PUCYHKA, CXEMBI, TAOTHIIBI.

JIOKHBIC
YHUCTIax,

[TpuBOIUTS, pa3buparts, OIICHUBATh
pa3jiyHble  pELIeHUs, 3aluCu  peHIeHUN
TEKCTOBBIX 3a]au.

Kputnuecku OLICHUBATH MOJTyYEHHbIN
pe3ynabTaT,  OCYLIECTBISATb  CaMOKOHTPOIIb,

IPOBEPsAsA OTBET HAa COOTBECTCTBHE YCIOBUIO,
HaxoauThb OIIHOKHU.

Pemarp 3aJa4yn C IIOMOIIBIO nepe6opa BCCX
BO3MOJKHBIX BAPUAHTOB.

3HAKOMUTBCSI C  HCTOPUEH  pa3BUTHS
apuMETHKN
Harnsinast  reometpust. | Touxka, npsmas, PacnozHaBate Ha yepTrexax, pUCYHKax,
JInnuu Ha TUIOCKOCTH OTPE30K, JIyd. |ONHKCBHIBATh, MCIOJB3YysI TEPMHUHOJIOTUIO, U
(12 9) Jlomanas. M3mepeHue |u3o0pakarhb c TTOMOIIIBIO YEPTEKHBIX
JIJIMHBI OTpE3Ka, |MHCTPYMEHTOB: TOYKY, NPSIMYIO, OTPE30K, JyY,
METPUYECKHE EOUHHIBI |YroJl, JOMaHYyI, OKPYKHOCTb.
U3MEpEHUs JUTUHBI. Pacrnio3naBars, NPUBOIUTH MIPUMEPBI
OKpyKHOCTb U KPYT. 00BEKTOB peaIbHOTO MHpa, UMEIIMHX (popmy

[IpakTtuueckass pabora
«IToctpoenue y3opa u3
OKPYKHOCTEN».

VYrou. [Ipsmoi,
OCTpBIM, TymoW U
Pa3BEPHYTBIM  YIJIBL.
N3mepenue yrios.

[Ipaktuueckass  pabora

U3yYEHHBIX (UTyp, OLICHHBATh UX JIMHEHHbIE
pa3sMepBl.

Hcrnonb30BaTh JTMHENHKY M TPAHCTIOPTUP KaK
WHCTPYMEHTBI AJIS IOCTPOEHUS U U3MEPEHHUS:
U3MEPSTh JUIMHY OTpe3Ka, BEIUUHUHY YIJIa;
CTPOUTB OTPE30K 33 JAHHOMU JUTUHBI, YrOJ,
3a71aHHOM BEJIMYMHBI; OTKJIA/IBIBAT LIUPKYJIEM
PaBHBIE OTPE3KH, CTPOUTH OKPYKHOCTb
3aJjaHHOTO pajnuyca. M300paxkats KOHPUTYpaIu
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«IIocTpoenue yrios»

TeOMETPUYECKHX (QUTYp U3 OTPE3KOB,
OKPY>KHOCTEM, UX YaCTEe Ha HEJIMNHOBAaHHOMU U
KJIeT4aToi Oymare; npeajgararb, OIMChIBaTh U
00CyX/1aTh CIIOCOOBI, AITOPUTMBI TIOCTPOCHUS.

PacnioznaBatp u n300paXkaTh Ha
HEJIMHOBAHHOM M KJeT4aTroil Oymare mnpsmoii,
OCTpBIH, TYIIOH, pa3BEPHYTHIN YIIIBL;
CPaBHUBATh YIJIb.

BbluncnsaTh ATMHBI OTPE3KOB, JOMaHbIX.

[Tonumarh M HCIOJIB30BATh IPU PELICHUU
3371a4  3aBUCUMOCTHM  MEXJY  €IUHULAMHU
METPUYECKON CHCTEMBI MEp; 3HAKOMHUTBCS C HE
METPUYECKUMHU CHUCTEMaMH MeEp; BbIpaxarb
JUIMHY B pa3IUYHbIX €IMHUIAX H3MEPEHHUS.
UccnenoBath  ¢Gurypsl M KOHQUI'YpallUH,
MCIIOJIB3YSI IM(PPOBBIE PECYPCHI

OOBIKHOBEHHEIE
npobu
(48 u)

Jpo6s. IIpaBunbsHbIE U
HETIpaBWIbHBIE JIPOOH.
OCHOBHOE  CBOWCTBO
Jpo0wH. CpaBHeHue
TpoOeii.

Crnoxenne u
BBIYNTAHUE
OOBIKHOBEHHBIX
npobeii. CwmemaHHas
npoOb. YMHOXEHHE U
JIeTICHUE
OOBIKHOBEHHBIX
npoOeit; B3aUMHO-
oOpatHbIe 1pooOH.

Pemienne TEKCTOBBIX
3a/7a4,  COJEpIKaIIux
po0wH. OCHOBHEIE
3aJa4M Ha IPOOH.
[Ipumenenne OykB s
3aIIUCH
MaTeMaTHYECKUX

BBIPAKECHU I u

NPETIOKEHU I

MonenupoBaTh B TrpaduyecKoid, MpeaMeTHOM
dbopme, ¢ MOMOINIBIO KOMIBIOTEpA TOHATHS U

CBOMCTBA, CBS3aHHBIE €  OOBLIKHOBEHHOU
JPOOBIO.

Yurathb u 3aIUCHIBATh, CpaBHUBATH
OOBIKHOBEHHbBIE npoou, IpeaJiaraTh,
000CHOBBIBATH u  0o0CyXIaTh CIOCOOBI

YHOPSIIOYMBAHUS IPOOEH.

N3o0pakaTh OOBIKHOBEHHBIE APOOM TOYKAMH
Ha KOOpPJIMHATHOM MpSAMOM; HCMHOJIb30BATH
KOOPJAMHATHYI0 TPSIMYK Ul  CPaBHEHUS
Tpo0ei.

dopMynHupoBaTh, 3alUCHIBATh C I[OMOUIBIO
OyKB OCHOBHOE CBOHCTBO OOBIKHOBEHHOM
JIpo0OH; UCIIOIB30BATh OCHOBHOE CBOMCTBO JApOoOU
JUISL COKpalleHus po0eii u mpuBeAeHUs Apodu K
HOBOMY 3HaMEHATEJIO.

[IpenctaBisiTh CMelIaHHYIO JpoOb B BHJE
HEIPaBUIIbHON U BBIAEIATH LEIYI0 YacTh YHCIia
U3 HENPaBUILHOU IpOOH.

BeimonusaTe  apudmeTHUeckue JIEHCTBUS  C
OOBIKHOBEHHBIMHU JPOOSIMU; TIPUMEHATH CBOICTBA
apudmMeTHIecKux JIEHCTBUIM JUTSL
panMoHaNM3alUH BBIYMCICHUI.

BBINOMHATE TPUKUIKY U OLEHKY pe3yJibTara
BBIUMCIIEHUI; mpegiaratb U NPUMEHATH
PUEMBI IPOBEPKU BBIYUCIICHUN.

[IpoBOaUTH HCCIENOBAaHUSI CBOWMCTB JIpo0eid,
ONUPASICh Ha YUCIIOBBIE HKCIEPUMEHTHI (B TOM
YHCIie C TOMOIIBI0 KOMITBIOTEPA).

Pacno3naBatb WCTHUHHBIE u JIO’)KHBIE
BBICKA3bIBaHUS O JPOOSX, MPUBOJAUTH MTPUMEPHI
U KOHTPOPHUMEPHI, CTPOUTH BBICKA3bIBAHUS WU
OTPHIIAHUS BBICKA3bIBAHUIA.

Pemats TCKCTOBEIC 3a1a4u, COZICPIKAINC
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IIpO6HbI€ JAaHHBIC, W 3aJa4yyd Ha HaX0XJICHUC
JacTu 1OCJIoro 1 nejaoro 1mo €ro 4aCTtu, BhIABIIATH
HX CXOACTBA U pa3Invus.

MopgenupoBarb X0J4 ~ pEUICHHS 3aJa4d  C
MOMOIIBIO PUCYHKA, CXEMBI, TAOJTHUIIBL.
[IpuBoauTH, pazduparh, OLICHUBATH PA3IUYHBIC
pELIEeHUS, 3aIUCH PELIEHUI TEKCTOBBIX 33/1a4.
Kputnuecku OlICHUBATh MOJTYYEHHBII
pe3yJbTar, OCYILECTBIIATh CaMOKOHTpOJIb,
NpoBEPAsS OTBET HA COOTBETCTBHUE YCIOBHIO,

HAXOIUTh OIINOKH.

3HAKOMUTbHCS c ucTopuen pa3BUTHA
apupMeTuKu
Harnsnnas — reoMeTpHs. | MuoroyrossHUKH. OnuceiBaTh,  HCIOJIB3YSl  TEPMHUHOJIOTHIO,
Muoroyromnbuuku (10 ) YeTpIpEXYyroyIbHUK, n300paxarb c IIOMOIIBID  YEPTEKHBIX
IPSIMOYTOJIbHUK, MHCTPYMEHTOB U OT PYKH, MOJEIUPOBATH U3
KBaJpar. OymMaru MHOTOYTOJIbHUKH.
TpakThueckas  paboTa [IpyBomuTh TpHUMEpPHl OOBEKTOB  PEATHLHOTO
«IToctpoenue MHpa, HMeEIUX (OpMy MHOTOYrOJIbHHKA,
TPSAMOYTOIBHIKA dTPAMOYTrOJIbHUKA, — KBAJpaTa,  TPEYroJbHHUKA,
3a7aHHBIME  CTOpOHamy OIEHMBATE X JVHEHHbBIE pa3Mepbl. BeIauciaTs:
Ha HelIHHOBAHHOMIEPUMETD  TPEYTOJIbHUKA,  MPAMOYIOJIbHUKA,
Gymare». MHOTOYTOJIPHUKA; ILIOIIAAb IPSIMOYTOJIbHHKA,
KBaJpara.
TpeyroibHUK.
N3o0paxath OCTpPOYTOJIbHBIE,
[Imomane u nepumMerp
IIPSIMOYTOJIBHBIE u TYIOYTOJIBHBIE
OpsIMO-  YTOJbHUKA U
TPEYTOJIbHUKU.
MHOTOYTOJIbHUKOB,
COCTABICHHBIX u3| CTpOUTh Ha HEIWHOBAHHONW M KJIETYATOU
TIPSIMOYTOJIBHHKOB, Oymare KBaapatT U NIPAMOYTOJIbHUK C 3aJJAaHHBIMU
€ IMHULIBI U3MEPEHUS JUJINHaAM#A CTOPOH. HCCHCI{OB&TB CBOMCTBaA
miomand.  Ilepumerp | TPAMOYTrOJIbHHKA, KBazpara IIyTEM
MHOTOYTOJIbHUKA OKCIICpHUMCHTA, Ha6HIOI[eHI/Iﬂ, U3MECPCHHUA,
MOJIEIINPOBAHUS, CpPaBHMBATb CBOMCTBa

KBajipaTa u npsMoyroJyibHuka. KoHCTpyupoBarh
MaTeMaTUYeCKue TPEUIOKEHUS C TOMOIIIbIO
CBSI30K «HEKOTOPBIN», «TH000i». Paco3HaBarth

UCTUHHBIE M  JIO)KHBIE BBICKAa3bIBAHUA O
MHOTOYTOJIbHUKAX, MPHUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI.

HccnenoBaTh 3aBHCHUMOCTh IO

KBaJpara OT JAJIUHBI €r0 CTOPOHBI.

Hcnonp30BaTh CBOMCTBA KBAJPATHOM CETKHU
JUISt MIOCTPOEHUS buryp; pa3buBathb
NpSIMOYTOJIBHUK Ha KBaJpaThl, TPEYrOJbHUKU;
COCTaBIATH  (uUrypsl W3  KBagpatoB U
MPSIMOYTOJIbHUKOB U HAaxOJWUTh HX IUIOLIA[b,
pa3ouBaTh (UTYpHl Ha MPSIMOYIOJIBHUKH U
KBaJpaThl U HAXOJAUTh UX IJIOLIAb.

BripaxaTe BeIMUMHY IJIOIIAANA B PA3IUYHBIX
€MHULIAX U3MEpPEHUsT METPUYECKOW CUCTEMBI
Mep, NOHMMaThb M HCHOJIb30BaTh 3aBHCHMOCTH
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MCKAY MCTPHUYCCKUMU CAUHHULIAMU U3MCPCHUS
TUTOILAIH.

3HAKOMUTbCS C TNpUMEpamMH IPUMEHEHMS
IOl W TEepUMeTpa B MPAKTUYCCKUX
cutyanusax. Pemars 3amaum M3 peasbHOU
JKU3HHU, IIpeajiaratb H O6CY)KIIaTI) pas3jinuHbIC
crocoObl peleHus 3a1a4

JlecsaTuanbie ApoOu
(38 )

Jecstuunas 3aMuch
pooeii. CpaBHeHue
JECATUYHBIX ApOOEH.

JeiicTBus c
JIECATHIHBIMU
npoosimu.  OKpyrieHue
JECSITUYHBIX JPOOEii.
Pemenne TEKCTOBBIX
3aja4, coJieprKalux
JpoOwH. OcHoOBHBIE
3aa4M Ha Ipoou

[IpencraBisiTh AECATHYHYIO IpoOb B BHUIC
OObIKHOBEHHOW,  4YWTaTh W  3aIUCHIBATh,
CpaBHUBATh JECATHYHBIC IPOOHM, TpesIarars,
000CHOBBIBaTH M 00CYXJaTh  CHOCOOBI
YIOPSAA0OYUBAHUS AECATUYHBIX IpOOeii.

N3006paxaTh AecaTUYHbIE IpOOM TOUKAMU Ha
KOOPJAMHATHOU ITPSIMOM.

BbisBIIATE CXOACTBA M pa3iuuusl IpPaBUI
apudMeTUYECKUX JCUCTBUN C HaTypaJbHBIMU
YHUCIIaMU U JIECATUYHBIMU APOOSMHU, OOBSICHSTD
ux.

Bemonusate  apudmernyeckue JAeHCTBUA €
JECSITUYHBIMH IPOOSMU; BBITIOJIHATH MPUKUAKY
U OLICHKY pe3y/bTaTa BEIYMCICHUI.

[IpumensaTH CBOMCTBA apumMeTnyecKux
JNEWCTBUN 7151 pallMOHAJIU3AIMHA BHIYUCICHUH.
[TpyuMeHATh NMPaBUIIO OKPYIJICHMS NECATUYHBIX
npoGeii. IIpoBoauTh WCCIEIOBaHUS CBOWCTB
JNECATUYHBIX ApoOeH, OmMpasch Ha YHCIOBBIE
9KCIEPUMEHTHI (B TOM YHUCIE C IOMOUIBIO

KOMHBI-OTepa), BbIJIBUT'aTh TUITIOTE3bI n
MMPpUBOJUTDL UX 000CHOBAHHSL.
Pacno3naBarth HCTHUHHBIC n JIOJKHBIC

BBICKA3bIBAHUS O JPOOSX, MPUBOJUTH MPUMEPHI
U KOHTPHPHMEPHI, CTPOUTH BBICKA3bIBAHUS H
OTpPHIIAHKS BBICKA3bIBAHHI.

Pematp  TeKCTOBBIE — 3ajauM,  COJAEpIKaIIUe
IpoOHBIC JaHHBIC, W HA HAXOXICHUE YaCTH
LIEJIOTO M IIE€JIONO II0 €ro YacTH; BBIABIATH HX
CXOJICTBA U pa3Inyusl.

MopenupoBaTh  XOJ  PCIICHHs 3aJadyud ¢
MOMOIIBI0  PUCYHKA,  CXEMbI,  TaOJIUIIBI.
[IpuBoUTH, pa3dupaTh, OLICHUBATH pPa3IHMUYHBIC
pelIeHu s, 3aMiCH PEelIeHUH TEKCTOBBIX 3aj1au.
OmnepupoBaTh IPOOHBIMH YUCIAMH B PEATbHBIX
KU3HEHHBIX CUTYaIlUsX.

Kputnuecku OIICHHBATh MOJTy4YEHHBIN
pe3ynbTar, OCYILIECTBIISAT CaMOKOHTPOJIb,
NpoBepsii OTBET Ha COOTBETCTBHE YCIIOBHIO,
HaXOJQUTh OIITHUOKH.
3HAaKOMUTHCS c
apu(MeTHKu

ucTopuen pa3BUTHA

Harnmsaanasa

Tena u  Qurypsl

reOMETpPHSI.

B

MHoOrorpaHHuKH.
N3ob6paxenue

Pacno3naBate Ha YCpTeiKax, PpHCYHKaAX, B
OKpYyXKarouem MUpC HpHMOYFOJlBHBIﬁ
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npoctpancTse (9 u)

MHOFOFpaHHI/IKOB .
Monenu
HPOCTPAHCTBEHHBIX TEI.

[IpssMOyroabpHBII
napajuienenunen, Kyo.
Pa3Béprkn  kyda u
napaJuiesenuresa.

[IpakTnueckass paboTa
«Pa3BépTka KyOay.
O06BéM

PSIMOYT OJTBHOTO
napasuiesenurnesa

KyOa,

napajuleenumner, KYO, MHOTOT'PaHHUKH,
OTIMCHIBATD, UCTOJB3ys  TEPMHUHOJIOTHIO,
OIICHUBATh JIMHEWHBIC Pa3MEPHI.

[TpuBOAUTE TIpUMEPHI OOBEKTOB PEATBHOTO
MHUpa, HMEImUX (GopMy  MHOTOTPaHHHKA,
HpsIMOYTOJILHOTO TMapajlieenuIesa, Kyoa.

N3o0paxaTs KyO Ha KieT4aToi Oymare.

UccnenoBath CBOMCTBa KyoOa,
IPSMOYTOJIBHOTO napasuiesenunena,
MHOTOTPaHHHUKOB, HCIIOJIb3YSI MOJCIIH.

PacrioznaBate 1 n300paxaTh pa3BEPTKU Kyda
U mapaienenunena. MoaenupoBatb Kyo u
napajuiesenunes] u“3 OymMaru U MPOUYUX
MaTepuasos, O0OBSACHATH croco6
MOAEIUPOBAHUS.

HaxomuTe w3MepeHusl, BBIYUCIATH TUIOMIAb
MOBEPXHOCTU; 00BEM Kyba, MPSIMOYroJILHOTO
napajuleJienunena; MccieaoBaTh 3aBUCHUMOCTh
00béMa Kyba OT JAJIUHBI €ro pedpa, BbIIBUIaTh
1 000CHOBBIBATh THIIOTE3Y.

HaOxnronate ¥ TPOBOAWTH AHAJOTHUA MEXITY
MOHATUSIMH TUIONIAAN ¥ 00bEMa, MepuMerpa |
IUIOLIAAN HIOBEPXHOCTH. Pacnio3naBath
UCTUHHBIE U  JIO)KHBIE BBICKAa3bIBAaHUS O
MHOTOTPaHHMKAaX, [HPUBOJUTh  INPUMEPHl U
KOHTPIIPUMEPBI, CTPOUTb BBICKAa3blBaHUS U
OTPUILIAHUS BBICKA3bIBAHUI.

Pemiate 3agaun U3 peasibHOM KU3HU

[ToBTOpEHUE
06006menue (10 1)

[ToBrOpenue
HNOHATHA U METOJIOB
Kypca 5 KJacca,
0000111eHNE 3HAHUNA

OCHOBHBIX

BrraucsTs SHaA4YCHUA
CoZCpKalIuXx HaTypaJbHBIC
OOBIKHOBEHHBIE u JACCATHYHBIC
BBIIIOJIHATH HpeO6pa3OBaHI/I5[ YHUCCII.

BBIPAKEHUH,
quca,
npobwu,

BeiOuparh  cnoco0  cpaBHEHHUsS  YHCEN,
BBIYHCIICHUH, MIPUMEHSTh CBOMCTBA
apu(pMeTHUIECKHIX NEeUCTBUHI IUTA

panroHaIu3al BBIUMCIICHUH. OCYH_IGCTBJ'IHTB
CAMOKOHTPOJIb  BBIIIOJHACMBIX JIeUCTBUM U
CaMOIIPOBEPKY pe3yiibTaTa BBIUKMCIICHUM.

Pemarp 3amaunm W3  peanbHOM  KU3HH,
NPUMEHSATh MaTeMaTUYeCKUEe 3HaHUA IS
pemieHus  3agad = M3 OPYTUX  Y4eOHBIX
MIPEAMETOB.

Pemarp 3amaum  pasHeIMH  cllocoOamu,
CpaBHHMBATh  CHOCOOBI  pEIIEHUs  3aaayu,

BBIOMPATH PalIOHAIBHBINA CIOCO0

6 kaacc (170 yacoB)

HarypanbHbie yncia
(30 )

Apudpmernueckue
JNEUCTBUSA c
MHOT'O3HaYHbIMH
HaTypaJbHBIMH
yuciaamMud.  YucIoBbIe
BBIPQKEHUS, TMOPAIOK

BomonsaTe  apudmMernueckue AEHCTBUS  C
MHOTO3HAYHBIMH ~ HaTYpaJIbHBIMH  YHCIAMH,
HAXOJUTh 3HAUEHHs YUCIIOBBIX BBIPAKEHUH CO
ckoOkaMu U 0e3 CKOOOK; BBIUMCIATH 3HAUEHHS
BBIPQKEHUH, COAEPIKAIMX CTEIIEHU. BBINONHATD
OPUKUIKY M ONEHKY 3HAa4eHHH YMCIOBBIX
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JICUCTBUH,
HCIIOJIb30BaHKHE CKOOOK.
Oxpyrienue
HATypaJIbHBIX YHCETI.
Jenurenn u KpaTHbIE
qucia; HauOOJILIINI
o0  AeauTeab H
HauMECHBIIICE obOmiee
KpaTHOE.

Paznosxenne uncna Ha
MPOCThIE  MHOXKUTEIH.
Jenumocts CcymMMBI U
MIPOU3BEICHUS.
Jlenenue ¢ oCTaTKOM.

Pemmrenne TEKCTOBEIX
3a1a4

BBIDAKCHUH, NPUMEHATb IPUEMBI  NIPOBEPKU
pesynbraTta. Mcnosib30BaTh IPU BBIYMCICHUAX
IIEPEMECTUTENBHOE M COYETATEIIbHOE CBOMCTBA
CIIOKEHHMS M YMHOXCHHUS, PACIPECIIUTEIIBHOE

CBOMCTBO YMHOXEHHUS OTHOCHUTEJILHO
CIIOKEHHS, CBOMCTBA apumMeTnIecKux
JEUCTBUM.

UccnenoBath  4MCIIOBBIE  3aKOHOMEPHOCTH,
MIPOBOJUTH YUCJIOBBIE AKCHEPUMEHTHI,

BBIJIBUTaTh U 00OOCHOBBIBATH THITOTE3EI.
DopMynHpoOBaTh OMPEICICHUS JEIUTEN |
KpaTHOTO, HAuOONbIIET0 OOIIEro IeTUTeNs Hu
HAUMEHBIIETO O0IIero KpaTHOro, MPOCTOTO U
COCTaBHOT'O YMCEJ; UCIIOJIb30BaTh dTH IMOHSTHUS
P PEILICHUH 3a/1a4.

[IpumenaTsb AITOPUTMBI BBIYMCIIEHUS
HauOOJILIIETO oO1ero JIEJIUTEIIS u
HAaWMEHBIIIETO OOIIEro KpaTHOTO JBYX YHCEI,
AITOPUTM PA3JIOKEHUS YHCIa Ha MPOCTHIC
MHOYKUATEIH.

UccnenoBate ycinoBus aenumMoctd Ha 4 u 6.
UccnenoBath, 00CyX)1aTh, (GOPMYIHPOBATH U
000CHOBBIBAaTh BBIBOJI O UETHOCTH CYMMBI,
MPOM3BEACHUSA: JABYX UYETHBIX YHCEN, JBYX
HEUYETHBIX YHCHEe, YETHOTO U HEUETHOTO YHCE]I.
UccnenoBath CBOWCTBA NEIUMOCTH CYMMbI U
MIPOU3BEICHUS YNCEI.

[IpuBomUTH, TIpUMEpPHI YHCET C 3aJaHHBIMU
CBOMCTBaMU, pacrno3HaBaTh BEpHBIE u
HEBEpPHBIE YTBEPXKJICHHUSI O CBOMCTBAX 4YHCE,
ONPOBEpPraTh  HEBEPHBIC  YTBEPXKACHHS c
MTOMOIIIbIO0 KOHTPIPUMEPOB.
Koncrpyuposathb
MPEVIOKEHUST € TTOMOIIBIO
KUY, «ECHH. .., TO...».
Pemare TEKCTOBBIE 3aJa4yd, BKJIFOYAFOIIHE
IMOHATHUS JIEJINMOCTH, apu(pMETHUUECKIM
crmocoboM,  HMCIIOJIB30BaTh  Iepedop  Bcex
BO3MOJKHBIX BapHAHTOB.

MopenupoBaTh XOJ  pEIICHUS 3aJa4yd  C
MOMOIIBIO PUCYHKA, CXEMbI, TAOIHUIIBL.
[IpuBoUTH, Pa3dUpPaTh, OLICHUBATh PA3INYHBIC
pEIICHUS, 3alMCH PEIICHU TEKCTOBBIX 3ajad.
Kputnuecku OIICHUBATH MOJTy4E€HHbIN
pe3ynpTaT, HaXOAWUTh OIIMOKH, OCYIIECTBIATH
CaMOKOHTPOJIb, MIpOBEPSIst OTBET Ha
COOTBETCTBUE YCIOBUIO

MaTEMaTHYCCKHEC
CBJA30K «H»,

Harnsignas reomerpusi.
[IpsiMble Ha IIOCKOCTH
(7 9)

[IepnienqukynsapHbie
IpsIMBIE.
[TapamensHbie
IpsIMBIE.

PaccrosHue MCKIAY
JABYMSA TOYKaMH, OT
TOYKH OO HpﬂMOﬁ, JJIMHa

Pacno3naBate  Ha
ciay4yau  B3aUMHOIO
IIPSIMBIX.

N300paxkaTh €  TMOMOIIBIO  YEPTEKHBIX
WHCTPYMEHTOB Ha HEIMHOBAHHOM M KIIETYAaTOM
Oymare JBe TIepeceKkarolluecs NpsMble, JIBE
[apAJUICIIbHBIE  NPSMBIE, CTPOUTH IPAMYIO,

yepTekax, pHCYHKax
pacIoNioOKEHUsT  IBYX
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IIyTH HAa KBAJPaTHOU
CETKeE.

[IpuMepsl IpsIMBIX B
IIPOCTPAHCTBE

NEPHEHANKYSAPHYIO JaHHOM.
IIpuBoguTe mHpUMEPHI IAPALICIBHOCTH U

[EPIEHANKYIAPHOCTH MIPSIMBIX B
IIPOCTPAHCTBE.

Pacmo3naBsath B MHOT'OYT'OJIbHUKAX
NEPNCHAUKYIAPHBIC U IMapalJICJIbHBIC CTOPOHBI.
N306paxaTh MHOTOYT OJIbHUKU C
napaaijiCJIbHbIMU, NEPNCHAUKYJIAPHBIMUA
CTOPOHAMH.

Haxomute  paccrosHme  Mexay — JIByMs

TOYKaMH, OT TOYKH 10 MpPSIMOH, JAJIMHY IyTH Ha
KBAQJ[paTHOW CETKE, B TOM YHCIE HCIONb3Ys
11 (pOBbHIE PECYPCHI

Hpobwu (32 1)

OObIKHOBEHHAs! APOOb, Hcnonb3oBate  jecaTHyHble  poOU  IpuU
OCHOBHOE CBOMCTBO npeoOpa3oBaHUM  BEJIIMYMH B  METPUUECKOU
po0u, cokpalieHue CUCTEME MeEp.
npoGeii. CpaBHeHUE U Breimonusate  apudmernueckue IEHCTBUS €
YIIOPAIOUMBAHIE OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSMHU.
Tpo0ei. Brrancnars 3HAYCHHUS BBIpaXKECHHUH,
Jlecsmanpre qpoou u | COACPHAIIIX OOBIKHOBEHHbBIE U JIeCATHYHbIE
METPHYECKAs CHCTEMA JIpoOH, BBIMOJHATH MPeoOpa3oBaHUS 21p96e1/1,
Mep. AprbMerraeckue BBIOMpaATh  CI0OCO0, MPUMEHSTb  CBOHCTBA
NeHCTRHA ¢ apupMeTHIECKUX JieiCTHi TSt
paloHaTn3aH BbIYMCIECHUI.
OOBIKHOBEHHBIMU U
CocTaBisTh OTHOIIEHHS U IPOTIOPIHY,
JECSITUUHBIMU
ML HAXO/UTb OTHOILICHHUE BEJIUYUH, ICTUTh
Apo BEJIMYMHY B JaHHOM OTHOLIeHuu. HaxonuTe
OtHowrenue. [leneHne B | skcnepuMeHTalbHBIM TTYTEM OTHOIIEHHE
AaHHOM OTHOIICHHHM. JUTAHBI OKPY>KHOCTH K €€ TUaMETpy.
Macura6, nponopuusi. WHTeprnperupoBaTh Macmtad Kak OTHOILCHHE
TIOHSATHE MPOLIEHTA. BEJIMYUH, HAXOJWUTh MacmTad IJaHa, KapThl U
Bhruucsienue npotienTa | BPIMHCIAT PACCTOSHNS, HCTIOIB3Ys Macirao.
OT BEIMYMHEL H OOBACHATD, YTO TAKOE MPOIICHT, YIIOTPEOISIThH
BEJTMUIHEL TI0 68 000pOTBI  pe4Yd CO  CIIOBOM  «IIPOLIEHT).
HPOIIEHTY. BeipaxkaTte mpoueHTsl B Jpo0sx U JApoOu B
NpPOLEHTAX, OTHOLICHHE [JBYX BEJIMYMH B
Perrenne TeKCTOBBIX MPOLIEHTAX.
3azia4, coiepKarunx BBIUHCIASTE MPOLEHT OT YKC/Ia M YUCIIO O €r0
ApoOY 1 HPOLICHTBL. nponeHty. OKpyriasTh ApoOW U TMPOLEHTHI,
IIpakTnueckas pabora HaXOJIUTh MPUOIKCHHS YUCEIT.
«OTHOIIEHHE JUTUHBI Pemarp 3amaum  Ha YacTH, TPOLIECHTHI,
OKPY>KHOCTH K €€ MPOMOPLMHY, HA HAXOXIEHHE ApoOu (IpoLEeHTa)
TaMETPy» OT BENMYMHBI W BEJIMYMHBI 1O €& Jpodu
(mpotuieHty), apoOu  (TMpoIeHTa), KOTOPBIiA
COCTaBNIsET OJHA BEIWYMHA OT  JPYTOil
[IpuBomuTH, pa3Ouparh, OLIEHUBATH PA3IUYHBIC
pELIeHNs, 3allUCU PEIICHUH TEKCTOBBIX 3a/a4.
W3Bnekatp wuHpopMmanuio u3 TabIMIl U
auarpamMM, — MHTEPIPEeTUpOBaTh  TaOIWYHBIE
JTAHHBIE, ONPENETAT HanOoJIbIIIee u
HAUMEHBIIIEE U3 MIPEJICTABICHHBIX JTAaHHBIX
Harnsnnas  reomerpus. | Ocesas CHMMCTPHA. | Pacrio3HaBaTh Ha YepPTEkKaxX U M300PAKEHUSIX,
Cummerpus (6 1) LenTpanbHast n300pakaTb OT PYKH, CTPOUTH C TOMOUIBIO
CHMMCTPHA. UHCTPYMEHTOB GUrypy (OTpe30K, JIOMaHYIo,
[TocTpoenue TPEYTOJbHUK, NPSIMOYTOJbHUK, OKPYXHOCTB),
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CUMMETPHYHBIX (UTYD.
[Ipaktuyeckas pabota
«OceBasi CHMMETPHSI.
Cummerpus B
IPOCTPAHCTBE

CUMMETPUYHYIO JAHHOU OTHOCHUTEIILHO
IIPSAMOM, TOUYKH.
Haxonuts IIPUMEPBI CUMMETpUU B

OKpyXaroiieM mupe. MoienupoBats U3 Oymaru
nBe (UIYphl, CHUMMETPUYHBIC OTHOCHTEIHHO
npsMO#;  KOHCTPYMPOBaTh TIE€OMETPUYECKUE
KOH(UTYPAIHH, UCTIONB3YS CBOMCTBO CHMMETPHH,
B TOM YHCJIE C IOMOMIBIO U(POBBIX PECYPCOB.
HccnenoBaTh CBOWCTBA W3Y4YEHHBIX (QHUTYD,
CBSI3aHHBIE  C  CHMMETpPHEH,  HCIOJb3YyA
IKCTIEPUMEHT, HAOJIIOICHUE, MO/ICIIMPOBAHUE.

O060CHOBBIBaTh, OIPOBEPraTb C MOMOIIBIO
KOHTPIPUMEPOB YTBEPXKICHHS O CHMMETPHH

¢uryp

Beipaxkenuss ¢ OykBamu

(61)

[Ipumenenue OykB amus
3aIucu
MaTeMaTH4YeCKUX
BBIPAXEHUHN U
MPEIIOKEHN.
bykBeHHbIE BBIpaXKEHUS
1 YHCIIOBBIE
MTOJICTAaHOBKH.
bykBeHHBIE paBEHCTBA,
Hax0XJCHUE
HEU3BECTHOTO
KoMIioHeHTa. DopMyibl

Hcnonb3oBath OYKBBI A1 0003HAYEHUS YHCEN,
OpU 3alUCH MaTeMaTU4YEeCKUX YTBEPKACHUH,

COCTABJIATH 6YKBGHHI>IG BBIpa)KeHI/Iﬂ 110
YCIIOBHIO 33J1a4H.
HUccnenosats HECIOKHEIE YHCJIIOBLIE

3aKOHOMEPHOCTH, HCIOJIb30BaTh OYKBBI IS UX
3aIKCH.

BbruncnsaTe unciaoBoe 3HaYeHHE OYKBEHHOIO
BBIPAKEHUS TIPU 3aJaHHBIX 3HAUEHUAX OYKB.
3anuchiBaTh (GOPMYNIBI: MEpUMETpa M IUIOIIATY

PSIMOYTOJIbHHKA, KBaJIpara; JUIMHH
OKPY)KHOCTH, IUIOIIAAU KPYra; BBIIOJHST]
BBIYMCIICHUS 110 3TUM (hopmyIiam.

CocraBisaTh (hopMyIbL, BBIpAXKAIOLINE
3aBHUCHUMOCTH MEXIy BEIUYMHAMU: CKOPOCTb,
BpeMs,  paccTosHHME;  II€Ha,  KOJHUYECTBO,

CTOMMOCTD; MPOU3BOJUTEILHOCTh, BpEMsI, 00bEM
paboOTHI; BBIMOJIHATH BBIUYMCIACHUS 10 3THUM
dbopmyam.

Haxomuts HEU3BECTHBIN
apuMETHIECKOTO JICHCTBHS

KOMIIOHCH']

Harnmsagnasa

TEOMETPHUSL.
Durypsl

Ha riockoctH (14 1)

YUeTbIpE€XYyTrobHUK,
IpUMEpPBI
YETBIPEXYTOJIbHUKOB.
IIpsiMOyronbHHUK,
KBa/Ipar: CBONCTBa
CTOPOH, yIJIOB,
nuaroHaiei.
H3mepenune YIII0B.
Buael TpeyrosibHUKOB.
ITepumerp
MHOT'OYT'OJIbHHKA.
IImomans (burypsr.

dopmynel IepuMeTpa U

TUTOILAIH psIMO-
YTOJIbHUKA.
[Tpubnmxénnoe
U3MEpEeHue  IUIOIaI’
buryp.

N3o00pakaTh Ha HETMHOBAHHOW M KJIETYATOM
Oymare ¢ UCIOJIb30BAaHMEM  YEPTEKHBIX
WHCTPYMEHTOB YEeThIPEXYTOJIbBHUKU c
3a/laHHBIMU CBOMCTBAaMHU: C IapajuIeIbHBIMU,
NEePHEHANKYJIAPHBIMU, PaBHBIMU CTOPOHAMHU,
OpsIMBIMU  yTJIaMH U JAp., PaBHOOEIpPEHHBIN
TpeyronpHuk. Ilpennmarate u  00CyXIaTh
CIOCOOBI, AITOPUTMBI TOCTPOCHHUSL.

HccnenoBate, UCNONB3YysSd  OKCIEPUMEHT,
HAOMIOJICHNe,  MOJENUpPOBaHUE,  CBOICTBa
NpsMOYTONIbHUKA, KBajpara, pa30MBaTh Ha
TpeyroabHuKU. OOOCHOBBIBAThH, ONPOBEPraTh
C MOMOIIBIO KOHTPIIPUMEPOB YTBEPKIAECHUS O
MPSMOYTOJIBHUKE, KBaJapare, paclio3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKIACHUS.

N3mepsaTe U CTpOUTH  C
TPAHCIIOPTHPA  YIJIBI, B  TOM
MHOTOYT'OJIbHUKE, CpaBHUBATH
pacro3HaBaTb  OCTpbIE, IMpPSAMBIE,

HOMOIIBIO
quciae B
YIJIBI,
TYIIBIE,
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[Ipaktuyeckas pabota
«IInomans kpyra»

pa3BEPHYTHIE YIJIBL Pacno3naBars,
n300paxarb OCTPOYTOJIbHBIH,
IIPSAMOYT OJIbHBIM, TYIOYT' OJIbHBIM,
paBHOOEIPEHHBII, PaBHOCTOPOHHUI
TPEYTOJIbHUKU.

Bobluncnate  mepuMerp  MHOIOYTOJIbHUKA,
IUIOIIAJb MHOTOYTOJIbHUKA —pa30MeHWeM Ha
NpPSMOYTOJIBHUKH, ~ HAa  paBHBle  (uUTypsI,

HUCIIOJIB30BATh MCTpI/I‘IeCKI/Ie (10505070085 I/I3MepeHI/I$[
JJINHBI U TIJIOIIIAIN.

Hcnonp3oBath nOpUONMKEHHOE U3MEpPEHUE
JUIMH W IUIOIIaJed Ha KieTd4aroi Oymare,
npuOIMKEHHOE H3MEpEHUE JUIAHBI
OKPY)KHOCTH, TUTOTIAN KpyTa

TlomoxurenpHbIe u
OTpHUIIATEIIbHbBIC
qucia

(40 q)

Ienwie qucia.
Monyns qucia,
reoMeTpuydecKas
WHTEPIPETAIHS
Monyns.  YUumcnossle
MIPOMEKYTKH.
IlonmoxxuTenpHBIE H
OTpPHIIATEIIbHBIC YHCIIA.
CpaBHeHue
MOJIOKUTEITBHBIX u
OTPHIIATEIILHBIX
quCel.
Apudmerndeckue
eUCTBUA C
MOJIOKUTEIBHBIMU 1
OTPHIIATEILHBIMU
YUCJTaMHU.
Pemenue
3a1a4

TEKCTOBBIX

[IpuBoaMTH TMpUMEPHI HCIOIB30BAHUS B
peaqbHOM  JKM3HU  TOJIOKUTEIBHBIX |
OTPHIIATEIILHBIX YHCETT.

N3o00paxkaTh 1enbie yucia, MoJI0KUTEIIbHBIC
W OTpHUIIATENIbHBIE 4YHCJa TOYKaMHd Ha
YUCJIOBOM NPSMOM, MCIOJIb30BATH YHCIOBYIO
MPSIMYIO JJISI CPAaBHEHHS YHCEIL.

[IpumensaTh IIpaBuIIa
YIOPSIOYMBATh IIEJIbIe  YHCIIA;
MO/TyJIb YHCJIA.

®opMynupoBaTh TpaBWIa BBIYUCICHUS C
MMOJIOKUTCITbHBEIMHU u OTpHUIIATEIbHBIMU
YHCJIaMH, HaXOOUTh 3HAYCHHS YHCIIOBBIX
BBIDQOKEHUM,  COAEpXKAIMX  JIEUCTBUS  C
MMOJIOKUTEITbHBEIMHU u OTpHUIIATEIbHBIMU
YHCJIAMHU.

[Ipumensars CBOIMCTBaA CITOKCHHUS H
YMHOKEHUSI JUIsI TpeoOpa3oBaHUs CYMM H
MIPOU3BEICHUI

CpaBHEHUH,
HaXOJINUThb

[IpencraBneHue JaHHBIX

(64)

Llenble yucna. Monaynb
4yyca, reoMeTpuuecKas
HMHTEpIpeTaIus
MOYJISI. YwucioBslie
MPOMEXKYTKHU.
ITomosxuTenpHbIC "
OTpHUIIATEIIbHBIC YHCIIA.
CpaBHEHHME  TIOJIOXKH-
TEJIbHBIX H
OTPHLIATENIbHBIX YHUCEl.
Apudpmernueckue
JIeNCTBUSA c
MOJIOKUTCILHBIMHU H
OTPHLIATENbHBIMU
YHCIIAMU.
Pemienne
3aj1a4
[IpssmoyronpHas
CHUCTEMa KOOPJAMHAT Ha

TCKCTOBBIX

OOBACHATD M WUIIOCTPUPOBATH MOHSITHE
NPsIMOYTOJIBHOM ~ CHCTEMBI KOOpJAMHAT Ha
IUIOCKOCTH, HCIOJb30BaTh TEPMHHOJOTHIO;
CTPOUTh Ha KOOPAUHATHOW TUIOCKOCTH TOYKU
U Qurypsl 1O 33JaHHBIM  KOOpAWHATAM,
HAXO/UTh KOOPJIMHATHI TOYCK.

Yuratk cTon04yaThie U KPYrOBbIE TUArPaMMBI;

UHTEPIPETUPOBATH JTAaHHbIE; CTPOUTH
CTOJIOUAThIEC JHATPAMMBIL.
Hcnonb3oBath uH(pOpMaIIHIO,

MPEJICTAaBICHHYI0 B Tabnulax, Ha JAudarpaMMax
JUIA PpEeUIeHUs TEKCTOBBIX 3a7ady M 3ajad U3
peanbHON KU3HU
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TIJIOCKOCTH.
Koopaunarsel TOUKM Ha
INIOCKOCTH, abcuucca u

OpJIMHATA.
Cronbuateie u
KpPYrOBbI€ TUATPAMMBI.
[Ipaktuyeckas pabota
«IIoctpoenue

auarpamMmmy».  Pemenne
TEKCTOBBIX 3aJad, Co-
JeprKaInx JTaHHBIC,
MIPE/ICTaBJICHHBIC B

TabnMuIax #M Ha [IHa-
rpaMMax

Harnsimnas reomerpus. [IpsimoyronbHbIN Pacno3naBarb Ha uyepTexkax, pPHUCYHKAX,
durypet napajuieJienumne1, KyO,| ONUCBIBATE THpaMUAy, IPHU3MY, MHIUHJD,
B IPOCTPAHCTBE pu3Ma, nupaMuja, KOHyc, Iap, Hu300pakaTb HX OT pyKH,
(9 v) KOHYC, LIJTHHAD, Map u|MOJETUpOBaTh 13 Oymard, IUIaCTHIIMHA,
chepa. N3obpaxenune| TPOBOJIOKU W 1. [IpuBoauTh NpPUMEPHI
IPOCTPAaHCTBEHHBIX 00BEKTOB OKPYKAIOIIETO MHpPa, HMEIOIINX
duryp. Tpumepsi| POPMBI HA3BAHHBIX TEIL.
PasBEPTOK Hcnonp30BaTh TEPMHUHOJIOTHIO:  BEPIIUHA,
MHOTOIPaHHHKOB, pedpo, rpaHb, OCHOBAHNE, BBICOTA, PAJHyC W
[THAIPA ¥ KOHYCA. IameTp, pa3BEpTKa.
N3yuars, UCIIOJIB3YS HKCIEPUMEHT,
[lpakTuieckas  paboTa|ya6ionenme, M3MepeHne, MOJICTHPOBAHNE, B
«Cospanne  MORCNCH| 1o\ ypene  KOMmBIOTEpHOE, M OMHCHIBATE
IIPOCTPaHCTBCHHBIX CBOMCTBA HA3BaHHBIX TEJ, BBIABIATH CXOJCTBA
buryp». _|W pasnmums: MeKIy NUPAMHUION M MPH3MOIA;
Ionsrne 00BEMA; | vesk- 1y LUMMHAPOM, KOHYCOM H LIAPOM.
CIMHHIIBI U3MCPCHUS |  Pacrno3HaBaTh pa3BEPTKU MapauIesICUIea,
00BEMa. OObéM|kyba,  NpU3MBI,  OHPAMHIbI,  KOHYCA,
HPSIMOYT'OJILHOTO HWIMH]IPA; KOHCTPYUPOBATh JaHHBIC Tella U3
napaujiesenuIeaa, paBBépTOK, co3gaBaTb UX MOJICIIN. COSI[aBaTB
Ky6a, GopMyIIs! 06bEMa | MOACIH POCTPAHCTBEHHBIX (GHryp (13 Oymarw,
IIPOBOJIOKHU, TUIACTUIIMHA U JP.)
W3mepsaTs Ha MOJENAX: JUIMHBI pédep
MHOTOTPaHHHUKOB, TUAMETP I1apa.
BreiBoauth bopmymy o0BEma
MPSIMOYTOJIBHOTO Mapalijiesienunesia.
Brerauciste 1o bopmynam: 00BEM
OpsIMOYTOJIBHOTO — Hapajuienenunena,  Kyoa;
UCMOJIBb30BATh EAUHUIBI U3MEpEeHUs 00bEMa;
BBIUHUCTISATE OOBEMBI TEN, COCTaBJICHHBIX U3
KyOOB, MapaijieNenune/oB; pemarb 3adadu ¢
peaslbHbI- MU JJAHHBIMU
[ToBTOpEHME, [ToBTOpEeHnE OCHOBHBIX| BHIUMCHATH 3HAYEHUS BBIPAXKEHHH, COIEPIKAIINX
00o0meHme, MOHSTHIA HaTypaJibHbIe, II€NIble, TMOJIOKUTEIbHBIE U
CUCTeMAaTH3aIIH ¥ METOJIOB KypCOB 5 M 6|OTpUIlaTeNIbHBIE YHUCNA, OOBIKHOBEHHBIE U
(20 9) KJIaCCOB, JIECATUYHBIE Ipoow, BBITIOJIHATh
00001eHNE u|mpeoOpa3oBaHUsi  YHCEl U BBIPAKCHUIA.
CUCTeMaTH3aIHs Bri6upats croco0 CpPaBHEHHsI  YHCEll,
3HAHUM BBIYMCIICHUH, MIPUMEHATH CBOICTBA
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apuQMEeTHIECKUX TCHUCTBUM ISt
pauMoOHATM3aU1KH BBIYUCICHUN.

Pemwrare  3amaum M3 pearbHOM  JKM3HU,
OPUMEHSATh MAaTEeMaTH4eCKue 3HAHUS Ul
pemeHus 3a1a4 U3 JPYrux MpeaMeToB.
Pemate  3amaum  pasHeIMH  crocobamu,
CpaBHHMBaTh, BBIOMpPATh CIOCOOBI PELICHUS
3a/1a4u.
OcCymecTBIATh CaMOKOHTPOJIb BBITIOJIHAEMBIX
JIEUCTBUMI W CaMOIIPOBEPKY  pe3yJibTrara
BBIYMCIICHU I
7 knacc (204 yaca)
Aureopa (102 yaca)
Yucna u [onstue CucremaTu3zupoBaTh 1 00oramarh 3HaHUs 00
BBIYMCIICHHSL. PAlMOHAIBHOTO  YKClia.| OOBIKHOBEHHBIX M JICCATUYHBIX JPOOSX.
PanonasnbHbie yncina | Apudmernyeckue CpaBHUBaTh U  YNOPAJOYMBATH  APOOH,
(25 q) NeHCTBUS c| mpeoOpa3oBbIBass ~ TpH  HEOOXOJAMMOCTH
panroHaIbHBIMHU JeCSITUUHbIE ApoOU B  OOBIKHOBEHHBIE,
upcnamu.  CpaBHeHHe,| OOBIKHOBEHHBIE B JIECATHYHBIE, B YAaCTHOCTH B
YHOPSI0YNBAHUE 0ECKOHEYHYIO JIECSITUYHYIO APOOB.
panoOHAIIBHBIX YHCEIL. HpI/IMeHHTB pa3Hoo6pa3HLIe CIOCOOBI M
CremneHb ¢| TMpuEMBI BBIYMCIIEHUS 3HAYEHWUH IPOOHBIX
HATYpaJbHBIM BBIPKCHUH, COEpKAIINX OOBIKHOBEHHBIC U
OKA3aTENIEM. NeCATUYHbIE  JpoOM:  3aMEHATh  IpH
Pemrenrie  ocHOBHBEIX| HEOOXOAUMOCTH JECATHUHYIO Ipo0b
3a1ay Ha npo6ur, | OOBIKHOBEHHOH 1 OOBIKHOBEHHYIO IECSTHIHOM,

MPOLEHTHl U3 PEeaTbHOMU
MIPaKTHKH.

[Ipr3HaKku AeNMMOCTH,
pasnoKeHus Ha
MHOKHUTEIN
HaTypaJbHBIX YUCE.

Peanburie
3aBucUMOCTH. [Ipsimas u
oOparHass TPOIOPIIHO-
HaAJILHOCTH

NPUBOJNTH BBIpaXKEeHHE K (opme, Hambosee
yI0OHOM ISl BBIYMCIICHUM, Pe0Opa30BhIBATH
IpOOHBIE BBHIPAKCHHS HAa YMHOXEHHE H
JIeJICHUE JIECATUYHBIX JpoOeH K AEHCTBUSM C
IEJIBIMH YUCITaMHU.

[lpuBoMTE  YHCIOBBIE W OYKBEHHBIC
OpUMEPBl  CTENIEHW € HaTypaJlbHBIM
nokaszaresieM, OOBSCHSS 3HAYCHUSI OCHOBAHHMS
CTETICHM W TOKa3aTess CTEeNeHH, HaXOIUTh

3HaueHHs crencHel Buaa a"(a — moboe
palMoHAIbHOE YHCI0, N — HaTypalbHOE
YHCIIO).

[ToHuMaTh CMBICT 3alUCH OOJIBIINX YHUCET C
MOMOIIIBIO JIECATUYHBIX JpoOel U CTEIeHEeH

gucia 10, mpuUMEHSATh WX B  PEAbHBIX
CUTYAIIHSIX. [TpumeHsTH MPU3HAKH
JNENMMOCTH, Ppa3lioKeHUs Ha MHOXHUTEIU

HATYpaIbHBIX YHCEIL.
Pemrate 3amaum  Ha 4acTH, TPOIICHTHI,
NOpOTIOPIIMK,  HA  HAXOXKJICHHE  Jpodu
(TpoIeHTa) OT BEJIWYMHBI M BEIMYMHBI TIO €€
opobu  (mpoleHty), aApodbu  (ImpoleHTa),
KOTOPBI  COCTABIISICT OJHA BEJMYMHA OT
apyroii. IlpuBoauth, pa3duparh, OIICHUBATH
pa3Iin4HbIC PEIICHUs, 3allUCH  PCIICHHI
TEKCTOBBIX 33/1au.

Pacno3naBate M OOBSCHATH, ONUPAACh HA
OTIPEJICIICHUs, TPSIMO MPOTOPIHOHAILHBIE H
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00paTHO MPONOPLUOHAIBHBIE 3aBUCUMOCTH
MEXJy BEIHMYMHAMHM; INPHUBOJIUTH HpPUMEPHI
3THX 3aBUCUMOCTEH U3 pEeaJbHOr0 MHUpA, W3
JIPYrUX y4eOHBIX MPEIMETOB.

Pemate npakTHKO-OPHEHTUPOBAHHBIE 3a/1a4d
Ha JpoOM, TNPOLEHTHI, HPAMYI0 M O0OpaTHYIO
NPONOPLUUOHATBHOCTH, POIIOPLIUU

AnreOpandeckue bykBennbie OBnazers anredpanvyeckol TEPMUHOJIOTHEN
BBIPAKEHUS BBIpaKCHUSI. U CHMBOJIMKOM, IPUMEHATH €€ B Ipoliecce
(27 q) [lepemeHHbIE. OCBOEHUS yueOHOT0 MaTepHaa.
JlomyctuMble 3Hadenus| Haxomurs 3HAYCHUS OYKBCHHBIX
IIEpPEMEHHEIX. BBIPOKEHUHN TPU 33J]aHHBIX 3HAYCHUAX OYKB;
DOopMYIIBL. BBITIOJTHSTH BBIUUCTIEHUS TI0 (hOpMYJIaM.
[IpeoOpa3oBanue BrimonnaTe npeoOpazoBaHus LIEJIOTO
OyKBEHHBIX BBIPAKCHUN, | BRIDAXKEHUSI B MHOTOWIEH IPHUBEICHHEM
packpbiTue CKOOOK ¥ |MOJOOHBIX CJIaraéMblX, PacKpbITHEM CKOOOK.
MpUBEJIEHNE TOJOOHBIX | BBINONHATE  yMHOKEHHE  OJHOWIECHAa Ha
CJIaraeMbIX. MHOTOYJIEH W MHOTOWIEHAa Ha MHOTOWIEH,
CBoiicTBa cTermeHu c|MPUMEHATh (GOpMYJIBl KBajapara CyMMBI U
HATYpaIbHBIM KBaJlpaTa pa3HOCTH.
HOKA3ATEIIEM. OcyniecTBIsATh pa3IokKeHHEe MHOTOYICHOB Ha
MHOTOUICHEL MHOXXHTEITM TyTéM BBIHECEHUSI 3a CKOOKH
Cli0KeHHe, BETHTAHNE, 001Iero MHOXUTENs, MPUMEHEHUs (boPMym,I
YMHOIKEHHE pPa3HOCTHU KBaJpaToB, (OPMYN COKpAIIEHHOTO
YMHO>KEHUSI.
MHOTOICHOB. [TpumensTh npeoOpa3zoBaHHE MHOTOYJICHOB
DopmybI JUISL PETlIeHNs Pa3INdHbIX 33/1a4 U3 MATEMATHKHY,
COKPAIICHHOTO CMEKHBIX TIPEIMETOB, U3 PEATLHON ITPAKTUKH.
YMHOKCHHA. 3HAKOMHUTLCS € MCTOPUEH  Pa3sBUTHUS
Paznoxenue MATEMATHKH
MHOTOYJICHOB Ha
MHO>KHUTEJH
YpaBHeHus VYpaBHeHue, mpaBHiia Pemate nuHENiHOE ypaBHEHUE C OJHOUI
u HepaBeHeTBa (20 ) npeoOpazoBaHMs MIEPEMEHHOM, MPUMEHss IpaBWiIa IMEepexoja
ypaBHEHUS, OT MCXOJIHOTO YpaBHEHUS K PAaBHOCUILHOMY
PaBHOCHIIBHOCTH cMy Ooutee IIpocToro  Buza. HpOBepHTB,
ypaBHEHHIA. SBIIIETCS JIM KOHKPETHOE YHCIO KOPHEM

JIuneiiHoe ypaBHEHHE
C OJIHOM NEPEMEHHOH,
pelieHne  JTMHEWHBIX
ypaBHeHud. Pemienue
3a1a4  C  IOMOIIBIO
YpaBHEHUM.

JIuneliHOEe ypaBHEHUE C
JABYMS IIEPEMEHHBIMU U
ero rpaduk. Cucrema

IBYX JIMHEHHBIX
YpaBHEHUH C JIByMs
IIEPEMEHHBIMU.

Pemenue CUCTEM
ypaBHEHUH  crocoboM
MOJCTAaHOBKH u

CII0COOOM CIIOKEHUS

YpaBHEHHUS.

[ToxOupate nmpumepsl map 4uced,
SBIIAIONINXCS PEIICHUEM JIMHEHHOTO
ypaBHEHUs C ABYMS iepeMeHHbIMU. CTpOUTh
B KOOPJIMHATHOM IJIOCKOCTH rpaduk
JMHEWHOTO YpaBHEHUS C JBYMsI
MIEPEMEHHBIMHU; MOJIB3YsACh Ipadukom,
MPUBOIUTH MPUMEPHI PEIICHUS YPAaBHEHHUS.

Haxonute pemieHne cuctemsl JByX
JUHEHHBIX YpPaBHEHUH C IBYMS TIEpEMEHHBIMH.

CocraBisaTh © pemiatb ypaBHEHHE WM
CUCTEMY YypaBHEHHMH 10 YCIOBHUIO 3a/1auH,
UHTEPIPETUPOBATH B COOTBETCTBUU c
KOHTEKCTOM 3aJa4d MMOJTYYEHHBIN pe3yiabTaT

KoopmHatel

KOOpI{I/IHaTa TOYKH Ha

N300pakaTh Ha KOOPAMHATHOH MpPsIMOM
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rpaduku. OyHKIIU
(24 )

IPSIMOM. UYucnossle
IIPOMEKYTKHU. Pac-
CTOSIHME MEXKIY IBYMS
TOYKaMH KOOPAMHATHOU
IPSIMOM.

[IpssmoyronpHas
cUCTEMa  KOOpAMHAT
Ha IUIOCKOCTH.
[Tpumepsl  TpadukoB,
3aJaHHBIX  (hopMmyIia-
mu. Urenue rpapukoB
peanbHBIX
3aBUCUMOCTEN.
[TonsaTne (GyHKIMH.
I'pacdux (GyHKIHH.
CaoiicTBa GyHKIMIH.
Jluneitnast ~ QyHKUUS.
[Toctpoenne rpaduka
JUHEHMHONH  (QYHKUHUU.

I'paduk pynkuuy = x

TOYKH, COOTBETCTBYIOLIUE 3aJIaHHBIM
KOOpAMHATAM, JIY4d, OTpPE3KH, HWHTEPBAJIbL;
3aMMCHIBATh UX HA AITeOparmuecKoM sI3bIKE.

Otmeuarh B KOOPAMHATHOW IUIOCKOCTH
TOYKH TI0 33JaHHBIM KOOpJMHATaM; CTPOUTH
rpaduKu HECJIOKHBIX 3aBUCUMOCTEH,
3alaHHBIX (QopMyiIamMu, B TOM 4HCIE C
MIOMOIIIBIO ITU(PPOBBIX Ta00PATOPHIA.
[lpumensTh,  W3y4aTh  NPEHMYILECTBA,
UHTEPIPETHPOBaTh rpadudeckuii  crnocod
IPE/ICTABICHNS W aHAIM3a Pa3sHOOOpa3HOM
YKU3HEHHOU nH(popManuu.

OcBauBarh MnoHsATHE (YHKIMH, OBJIAJAECBATh
(yHKIMOHAIBLHOW TEPMHUHOIOTHEH.
Pacnio3HaBaTh JIMHEHHYIO QYHKIHIO Y =
kx + b, omnuceBarh €€ cBolicTBAa B
3aBHCHMOCTH OT 3Ha4€HUM K03(PULMEHTOB

kub.

Crpoutb rpaduxu
byHKIMUY = X .
Hcnonb3oBath 1UQPPOBbIE peCypChl  JUIs
MOCTPOEHUS TpaUKOB GYHKIMNA U U3YUECHUS
UX CBOMCTB.

[IpuBoauTH IIPUMEPHI JIMHENHBIX
3aBHCHUMOCTEH B DPEAIBHBIX IpOILECCax U
SABJICHUAX

TUHEHHON (QyHKIUH,

[ToBTOpEHUE u

00600meHue (6 9)

[loBTOpEHHE OCHOBHBIX
HOHATUH U  METOIOB
Kypca 7 KJacca,

0000111eHNE 3HAHUNA

Br16uparh, MpUMEHSTh OIICHUBATH CIIOCOOBI

CpaBHEHHUS quced, BBIUHCIICHUI,

npeoOpa3oBaHUl  BBIPAKCHUH,  pEIICHUS

YpaBHEHUH.

OcCymiecTBIATh CAMOKOHTPOJIb BBIMOIHIEMbIX
JOEHCTBUII M CcaMOIIPOBEpPKY  pe3yibTaTa
BBIYMCIICHHH, TPeoOpa3oBaHUi, TOCTPOCHUH.

I'eomeTpusi (68 yacon)

[Ipocreitmue
F€OMETPUUECKHE
¢burypst

U UX CBOMCTBA.
H3mepenue
F€OMETPUUECKUX
BEJIMYMH

(14 q)
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[IpocTeiimme
TreOMETPUYECKHUEC
00BEKTHI: TOYKH,
npsiMble, JIydd U
yIJIbl, MHOTOYT'OJIHUK,
JIOMaHasl.

CMeKXHBIC U
BEPTHUKAIbHbBIC YTJIbI.
Pabora ¢ mpocreiimumu
yepTexKaMH.
N3mepenue TMHENHBIX
U YIJIOBBIX BEJTUYMH,
BBIYMCIIEHHE OTPE3KOB
Y YIJIOB.

[lepumerp u momaas
buryp, CoCTaBICHHBIX
U3 NPSIMOYTOJILHUKOB

DopMyIHpPOBaTH OCHOBHBIC TOHATHUS U
OTpe/IeIeHuSI.

Pacnio3naBate u3ydeHHbIE TEOMETPHUUECKUE
burypsl, omnpeaensiTe HMX B3aUMHOE
pacIoyoKeHUE, BBITIOIHATH YEPTEK MO
YCIOBUIO 33a4u.

[TpoBOIUTH MpOCTENIITNE TOCTPOCHHUS C
MOMOIIBIO LIUPKYIS U JTUHEUKH.

W3MepsTh JIMHENHHBIE U YIJIOBbIE BEJIWYHMHBI
TreOMETPUUYECKUX U MPAKTHUECKUX 0OBEKTOB.

OnpenensaTh «Ha TJa3» pa3Mepbl pealbHbIX
00BEKTOB, MMPOBOJIUTH I'PYOYIO OLIEHKY MX
pa3MepoB.

Pemate 3a/1aun Ha BHIYMCIICHUE JUTUH
OTPE3KOB U BEJINYMH YIJIOB.

PemaTh 3a1aun Ha B3aMMHOE PACIIOIOKEHHUE
TEOMETPUUECKUX (UTYD.

[TpoBoUTH KIAacCU(UKALIUIO YIJIOB,
BBIYHCIIITh JINHEHHBIE U YTJIOBBIE BEJIMYMHBI,




MMPOBOAUTH HCO6XOIII/IMLI€ J0Ka3aTCIbHbIC

paccyKIeHUsL.

3HAKOMHUTbCSI C  WUCTOpUEH  pa3BUTUSA
reOMETPUHU

Tpeyrombruku (22 ) Ilonsatne o paBHbIX| Pacno3naBaTh mapbl paBHBIX TPEYrOJbHUKOB
TPEYrOJbHUKAX M| Ha TOTOBBIX uyeprexax (C yKa3aHHEM

HIepPBUYHbIE IIPU3HAKOB).
IPECTABICHUS O PaBHBIX | BrIBOAUTHL CJIEJICTBUS (paBeHCTB
(KOHTpYIHTHBIX) COOTBETCTBYIOIIMX AJIEMEHTOB) M3 PABEHCTB

¢urypax. Tpu nmpusHaka
paBeHCTBa
TPEYTrOJIbHUKOB.
[Ipu3nakn  paBeHcCTBa
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBoiicTBO MeIUaHbI
MPSIMOYTOJIbHOTO
TPEYroJbHHKA.
PaBHOGenpeHHbBIE u
PaBHOCTOPOHHUE
TPEYTrOJIbHUKH.
[Ipu3nakn u cBolicTBa
paBHOOEPEHHOTO
TpeYroJbHUKA.

[IpoTtuB GombIIcH
CTOPOHBI TPEYroJbHUKA
JISKUT OOJBIIHKA YTOJI.
[TpocTeiimme
HEpaBEHCTBA B
TeOMETPUHU.
HepapenctBo
TPEeYroJbHUKA.
HepaBeHcTBO JIOMaHOM.
[IpsamMoyronbHbIN
TPEYTOJbHUK C YTJIOM B
30 .IlepBbie MOHATHSA O
JI0Ka3aTeNbCTBAX B

TPEYrOJIbHUKOB.

DopMynHpoBaThH OIIpEeaEIICHUS:
OCTPOYTOJIbHOTO, TYIOYT'OJIHOTO,
IPSIMOYT'OJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB;
OMCCEKTPUCHI, BBICOTHI, MeaHbl
TPEYTrOJIbHUKA; CepEeTMHHOTO
NEepIeHIuKyIsipa  OTpe3Ka;  IepuMeTpa
TPEYroJIbHUKA.

®opMyIUpoBaTh CBOWCTBA W MPU3HAKU
paBHOOEPEHHOTO TPEYrOJIBHUKA.

CrpouTe uepTexH, pemarb 3aJadd ¢
MOMOIUIBIO HaXO0XKJIEHUs PaBHBIX
TPEYTOJIbHUKOB.

[TpumenaTs NPU3HAKU paBeHCTBa

NPSIMOYTOJIBHBIX TPEYrOJIbHUKOB B 33/[auax.
Hcnonb3oBath 1udpoBbIE pecypchl  AJs
MCCJIEIOBaHMS CBOWCTB U3Y4aeMBbIX (QUTYD.
3HAKOMUTBHCSI C UICTOPUEN pa3BUTHS
reOMEeTpUHU

Ir€OMETPUU

[TapayiensHble npsivblie, | [lapamienbueie PopMynMpoBaTh  IMOHATHE  IAPAJUIEIbHBIX

CymmMma YIIIOB| NPSIMBIC, MX CBOMCTBA,| mpsMBIX, HAXOUTh IIPAKTHYECKUE TPUMEPHI.

TpeyrosbHuka (14 1) s MOCTYNAT| 3yyaTh CBOWCTBA YIIOB, 00pPa30BaHHBIX PHU
Exma. Hakpect| nepeceuenun napaelbHbIX MPSIMBIX
JIeKamue, CEKYILEH. IIpoBouTh JI0Ka3aTebCTBa
COOTBCTCTBCHHBIC H| mapalljIeIbHOCTH [OBYX IPSIMBIX C IIOMOIIBIO
OTHOCTOPOHHHUC  YIJIBI| yrjoB, 0OPa30BAHHBIX MPU MEPECEUECHUH 3TUX
(oOpasoBaHHBIE IPU| QpsAMBIX TpeTheH NpsAMOH. BerumciasaTe cymmy
HEPECCUCHNN YIJIOB TPEYrOJIbHUKA U MHOT'O- YIOJIbHUKA.

MapajuIebHBIX TPSIMBIX
CeKyIIeH).

Haxoaute 4uncioBeie u 6YKBCHHLIC 3HA4YCHUA

yIJIOB B TIEOMETPUYECKHMX  3ajadax C
HpuzHax UCIIOJIB30BAHUEM TEOPEM O CYyMME YIJIOB
1apa/UICIbHOCTH TPEYroJIbHUKAa U MHOTO- YTOJIbHUKA.

HPSIMBIX qepes
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PaBEHCTBO pacCTOSHUM | 3HAKOMUTBCS  C  HMCTOpPUEH  pa3BUTUSA
OT TOYEK OJHOM INPSIMOM | T€OMETPUH
JI0 BTOPOM IIPSMOM.
Cymma YIJIOB
TpEyroJjbHUKa
MHOT'OYTOJIbHUKA.
Buemnne YIJIBI
TPEYyroJIbHUKA
OKpyXHOCTb U OKpyXHOCTb, XOPJIbI DopMyaupoBaTH ONpEEIICHNUS
KpYT. U JUaMeTphl, HX | OKPYKHOCTH, XOp/bl, JuameTpa u
I'eomerpuueckue coiictBa. KacatenbHast | kacaTenbHOM K OKpYXHOCTU. M3ywarh wux
MTOCTPOECHUS K OKPY’KHOCTH. | CBOMCTBa, NPHU3HAKH, CTPOUTH UYEPTEKH.
(14 q) OKpy>XHOCTb, HccnenoBath, B TOM 4YHCIE HCIOJB3YS
BIIMCAaHHAasi B yroi. | nudposbie pecypcehl: OKPYXHOCTb,
Ilonsatne o I'MT, | BnucaHHyl0O B yroi;, IEHTP OKpPY’KHOCTH,
IpUMEHEHNE B | BIMCAaHHOM B YIOJI; paBEHCTBO OTPE3KOB
3amavyax. buccekTpuca | KacaTelbHBIX.
u CepeMHHBIN Ucnonb3oBarh METOJ I'MT TS
NEPHEHIUKYIIAp KaK | J0Ka3aTelibcTBA TEOPEM O IepeceueHuu
reoMeTpHYECcKUe OMCCEKTpUC  YIJIOB  TPEYrojbHUKA |
MecTa TOYeK. CEpPEeIMHHBIX MEPIEHIUKYISIPOB K CTOPOHAM
OKpyXHOCTB, TPEYroJIbHUKA c IIOMOILIBIO I'MT.
ONMCaHHas okosio | OBnageBaTh MOHATHSAMHU  BIMCAHHOM U
TPEYroJIbHUKA. OIMHUCAHHOM OKPYXHOCTEM  TpEyroJibHUKa,
Bnucannas B | HAXOIUTh LIEHTPBI 3TUX OKPY>KHOCTEH.
TPEYrOJIbHUK Pemate OCHOBHBIE 3a/lauyMl Ha MOCTPOCHHUE:
OKPYXHOCTb. yIjla, paBHOIO JITaHHOMY; CEPEIMHHOIO
IIpocTeiimue 3a1auu Ha| mepreHIUKY/sIpa JaHHOTO OTPE3Ka; MPSIMOW,
HOCTPOECHUE NPOXOJAIIE 4Yepe3 JaHHYK TOYKYy H
NepHEHIUKYISIPHON JTAHHOM pSIMOM;
OHMCCEKTPUCHI JAaHHOTO yria; TPEYroJbHUKOB
10 PA3JIMYHBIM JIEMEHTaM.
3HAKOMUTBCSI €  HCTOPUEH  Pa3BUTHUS
reOMETPUHN
[ToBTOpEHuUeE, [ToBTOpEeHue Pewmate 3a/1a4u Ha MIOBTOPEHHUE,
000011eH1E 000011IEeHNE WLTIOCTPUPYIOIIHE CBS3U MEXIy
3HAHUU OCHOBHBIX  MOHATUH| pPa3IMYHBIMH YaCTSIMHU Kypca
(4 9) U METOJOB Kypca

7 Kiacca

BepositHocTh M cTatucTHKA (34 yaca)

IIpencrasiieHne naHHBIX
(7 @)

[IpencraBnenue
JaHHBIX B TaOIHIAX.
[IpakTrnueckue
BBIUMCIICHUS 1o
TaOJIMYHBIM JAHHBIM.
3Bnedenue u
MHTEpIpeTanus

TaONMMYHBIX JTaHHBIX.
[IpakTuueckast pabota
«Tabmuumn.
I'padpuueckoe

OcBauBathb criocoObl PECTaBICHUS
CTaTUCTUYECKUX JAHHBIX U YHUCIOBBIX
MacCHBOB C ITOMOIIIbIO TaOIUI] U AUATPAMM C
UCIIOJIb30BAHNUEM AKTYaJIbHbIX U BAKHBIX
JTAHHBIX (JleMorpaduyeckue JaHHbIE,
IIPOU3BOJICTBO ITPOMBIIIIIIEHHOW U
CENbCKOXO3AMCTBEHHOM MTPONYKLIUH,
0O0I1eCTBEHHBIE U IPUPO/IHBIC SBICHUS).

N3yuaTb MeTobI pabOThI C TAOIIMYHBIMH U
rpau4ecKUMU MPeACTaBICHUSMH JTAaHHBIX C
MOMOIIIBIO ITU(POBBIX PECYPCOB B XOJIE
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Mpe/ICTaBJICHUE JaHHBIX
B BUJE  KPYrOBBIX,
CTOJIOMKOBBIX
(cTronbuaThIX)
auarpaMM. YrteHue wu
MOCTPOCHHE AHarpamM.
[Ipumepsr

IPaKTUYECKUX paboT

aeMorpaguueckux
JUArpamMM.
[IpakTuueckast paboTa
«/ImarpammbD»y
OrnucarenbHas Yucnossie HaOopbl.| OcBaWBaTh MOHATHUS: YUCIOBOK HAOOP, Mepa
CTaTUCTHKA Cpennee LEHTpaJIbHOU TEHJEHIINH (Mepa LIEHTpa), B TOM
(8 v) apupmeTnIecKoe. qrcie cpenHee apupMeTHIecKoe, MearaHa.
Menuana qucsioBoro | OmnuchIBaTh CTATUCTUYECKHE JAHHBIE C
Habopa. YCTONYMBOCTH | IOMOIIIBIO CPEAHETO apUPMETUUECKOTO U
Me/IMaHBI. Meauansl. Pemats 3aiaun.
[IpakTuueckass pabota| HM3yuaTh cBOMCTBa CpelHUX, B TOM YHCIIE C
«CpenHue 3HaueHus». | OMOIIbIO IU(POBBIX PECYPCOB, B X0
Hau6omnbiiee U |[pakTH4ecKux pabot. OcBauBaTh MOHATHSL:
HauMeHbllIee HaunOoJIbIlIee U HauMeEHbIIIee 3HAYSHHS
3HaYEHHs] YHMCIOBOIO |YHCIOBOTO MAacCHBa, Pa3Max.
HaOopa. Pa3zmax Pemarts 3agaun Ha BEIOOP CrIoco0a OMMCaHUs
JTAHHBIX B COOTBETCTBUM C MPUPOJIOHN TaHHBIX U
LEJISIMH UCCIIEIOBAHMSI
Cnyvaiinas Cnyvaiinas OcBauBaTh MOHATHUS: YaCTOTA 3HAUYECHUII B
WU3MEHYUBOCTb U3MEHYHUBOCTb MacCUBE IaHHBIX, IPYINIIUPOBKA JAHHBIX,
(6 9) (mpumepsl). YacroTa |rucrorpamma.

3HAQUCHUH B MaCCHBE

CTpOI/ITB H AaHAJIM3UPOBATHb THCTOI'PAMMEBI,

JIAHHBIX. oA0UPATh MOJXO AN Iar TPYIIUPOBKH.
['pynmupoBka. OcBauBatb rpaduyeckue npeacTaBIcHus
l'ucrorpammel. pa3HbIX BUJOB CIy4allHOW M3MEHYUBOCTHU, B
[TpakTrueckas paboTa |TOM YMCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB, B
«Cny4aitnas XO0I€ IPAKTHYECKON PabOTHI
WU3MEHYHUBOCTD)
BBenenue B Teopuio I'pad, BEpIIIMHA, OcBauBatp nousitus: rpad, BepimHa rpada,
rpados pedpo. pebpo rpada, creneHs (BaJIEHTHOCTh BEPIIUHBI),
(4 9) [IpencraBieHue LENb U [IAKII.
3a/1la4d C TOMOIIBIO OcBauBath NOHATUS: IIYTh B Ipade, ditnepon
rpada. Crenenp |myTh, 00X01 rpada, opueHTUPOBAHHBIN Tpad.
(BaJIEHTHOCTH) Perath 3a1aun Ha MOMCK CYMMBI CTeNeHel
BEPILUHBI. Uucno |BepmuH rpada, Ha mouck o0xoma rpada, Ha

pédep W cymMmapHas
CTETICHb BEpILHH.
Hens n nuki. Ilyrs B

rpade.
IIpencrasnenue 0
CBSI3HOCTHU rpada.
O6x01 rpaga
(aiinepos MyTh).
[IpencraBnenne 00
OPHEHTHPOBAHHBIX

MOMCK MyTeH B OPUEHTUPOBAHHBIX rpadax.
OcBauBaTh cIOCOOBI MPEJICTABIECHUS 33/1a4 U3
Kypca anredpbl, TeOMETPUU, TEOPUU
BEPOSITHOCTEN, PYTUX NMPEAMETOB C OMOULIBIO
rpaoB (KapThl, CXEMBI, SIEKTPUIECKHUE LEIH,
(yHKIIMOHAIBHBIE COOTBETCTBUS ) Ha IpUMepax
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rpagax

BeposTHOCTB M yacToTa

CIIy9aifHOTO COOBITHS
(4 4)

CnydailHbI ONBIT U
ClydailHOe COOBITHE.
BeposarHocTs u
4acToTa COOBITHSL.
Ponp manoBeposTHBIX
u PAKTHUYECKU
JIOCTOBEPHBIX
coOBITHI B IpUpOJIE U
B oOuiectBe. MoHnera
U urpajbHasi KOCTb B
Teopuun
BEPOSITHOCTEN.
[IpakTuueckast pabora
«YacTroTa BBIITAACHUSA

OcBauBath MOHATHSL: CIIy4allHBIA ONBIT U
CllydaiiHO€ COOBITHE, MAJIOBEPOSITHOE U
NPAaKTUYECKU JOCTOBEPHOE COOBITHE.

N3y4aTh 3HAYUMOCTb MaJIOBEPOSITHBIX
COOBITHI B TPUPOJIE U OOIIECTBE HA BAKHBIX
npuMepax (aBapuu, HECYACTHBIE CIydau,
3alIUTa IePCOHANTBHON HHPOPMAINUH, TTepeaada
JTAHHBIX).

N3y4ath posib KIaCCUYECKUX BEPOSITHOCTHBIX
Moenel (MOHeTa, UrpajbHasi KOCTh) B TEOPHHU
BEpPOSITHOCTEN.

Hab6mronate 1 n3y4ath 4acToTy COOBITHIT B
MPOCTBIX SKCIIEPUMEHTAX, B TOM YHUCIIE C
MTOMOIIIBIO IU(POBBIX PECYPCOB, B X0J1€

opJyiay MPAKTHYECKON PabOTHI

[loBTOpEHuUE, [Ipencrasnenue [ToBTOPATH M3y4EHHOE W BHICTPANBATH

0000111eH1e, KOHTPOIb | TAaHHBIX. CHUCTEMY 3HaHUH.

(5 9) OnucarenpHas Pemate 3a1aun Ha IpeicTaBICHNUE U
CTaTHCTHKA. OTIMCaHUe JAaHHBIX C IOMOIIBHIO U3YUCHHBIX
BeposatHocTh xapaktepucTuk. O0cyXaaTh MPUMEPHI

CITy4aifHOTO COOBITHS

CIIy4allHbIX COOBITUH, MAJIOBEPOSTHBIX 1
IPAKTHYECKH JOCTOBEPHBIX CIy4aiHbIX
COOBITUH, UX POJIH B IPUPOJIE U KU3HU
YyeJI0BeKa

8 kiacc (204 yaca)

Auareopa (102 yaca)

Yyciaa U BBEIYUCIICHUS.

KBanparubie kopHU
(15 9)

KBagpaTHbIii KOpEHb U3
yucna. [lonstue 06
HUPPALMOHATIEHOM
yucie. JlecaTnaabie
MPUOJIKEHUS
HPPALMOHATILHBIX
YHUCEel.
JleficTBUTENIbHBIC
yucia. CpaBHEeHHE
JIEHCTBUTEIILHBIX
YHUCEl.
Apudmerndeckuit
KBaJIpaTHBIA KOPEHb.
YpaBHeHue BUIA X% =a.
CoiicTBa
apudmMeTnIecKux
KBaJIPaTHBIX KOpHEH.
[IpeoOpazoBanue
YHCIIOBBIX BBIPAKEHUH,
CoJIepIKaIuX
KBaJIpaTHBIE KOPHU

DopMyaMpoBaTh ONpEesIEHNE KBaIPaTHOTO

KOPH:A n3 quciia, apI/I(bMeTI/ILICCKOFO
KBaJApaTHOI'O KOpPHA.
HpI/IMCHﬂTb onepanuro U3BJICUYCHUA

KBAJPAaTHOTO KOPHS M3 YMCIIA, WCIIOJIB3Ys MPU
HEOOXOAMMOCTH KaIbKYISATOP.

OueHuBaTh KBaJApaTHbIE KOPHU IIEJIBIMH
YHCJIAMH U ICCATUYHBIMU JPOOSMH.

CpaBHUBaTh U yHOPSIOYUBATh
paluoOHAIBHBIE M HUpPpalHOHATBHBIE YHCIA,
3alMCaHHbIE C TOMOIIBIO KBAJPaTHBIX KOPHEH.

HccrenoBath ypaBHEHHE X° = @, HAXOJAUTh
TOYHBIE ¥ NMPUOJIM>KEHHBIE KOPHU TIpU & >
0.

HccnenoBathb CBOMCTBa KBaJIPaTHBIX
KOpHEH, MPOBOJI YMCIIOBBIE SKCHEPUMEHTHI C
HCIIOJIb30BaHUEM KaJIbKYJIATOpa (KOMIIBIOTEPA).

Jloka3blBaTh  CBOMCTBA  apH(pMeTHUECKUX
KBaJPAaTHBIX KOpHEW; MNPUMEHATh HX Ui
npeoOpa30BaHuUs BEIPAKECHU.

BoimonsaTe npeoOpa3zoBaHMs  BBIpAXKEHUH,
coJiepXalluX KBaJpaTHble KOpHU. BrIpaxarhb
NepEeMEHHbIE U3  TEeOMETPUYECKHX U
duznueckux Gopmyi.
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Bpruucnarte 3HAYECHUS BBIpaXKCHUH,
COZEpKAIUX KBAJpPATHBIE KOPHU, UCIOJb3Ys
IpY HEOOXOAUMOCTH KaJIbKYJIATOP.

Hcnosp30BaT B XOA€ pELIEHUSA 3anad
IEMEHTApHbIC NPEJCTABIICHUS, CBS3aHHBIC C
npUOIKEHHBIMYA 3HAYEHUSIMU BEJTMYMH.

3HAKOMHUTbCA €  HMCTOpPHEH  pa3BUTHSA
MaTeMaTUKU

Yucia U BEIYKUCIEHUS.
CrereHn
C IeJIBIM ITIOKa3aTeIeM

(7 )

CremneHs C 1ebIM
MOKA3aTeJICM.
CranpgapTHas 3ammch
qHCIIA.

Pa3mepsr 00bEKTOB
OKPYKAaIOIIEro Mupa
(oT 27meMeHTapHBIX
YaCTHII JIO
KOCMHYECKUX
0OBEKTOB),
JUTUTENIEHOCTh
MPOIIECCOB B
OKPY)KAOIIEeM MHpE.
CBolicTBa CTENEHH C
LEJIBIM TIOKa3aTeseM

DopMynHpoBaTh OTIPENICTICHUE CTETICHH C
LICJIBIM ITOKA3aTEeIIEM.

[IpeacTaBisiTh 3a1TUCh OOJBITUX U MAJTBIX
Yucell B CTaHIapTHOM Buje. CpaBHUBATH
YHClIa ¥ BEIWYNHEI, 3alIMCaHHbIE C
ucronb3oBanneM cremenu 10.

Hcnonp30BaTh 3amich 4yncen B
CTaH/IAPTHOM BHJIC TS BRIPOKCHUS Pa3MEpOB
00BEKTOB, JUTUTEITLHOCTH MPOIIECCOB B
OKPYKaIOIIeM MHpE.

dopMyIHpOBaThH, 3aMUCHIBATh B
CHMBOJIMYECKOHN (HOpMe W WILTFOCTPUPOBATH
pUMepaMu CBOWCTBA CTEIICHU C IIEJTBIM
MOKa3aTeyeM.

[IpumeHsTh CBOMCTBa CTEIEHU TS
npeoOpa3oBaHUs BBIPAKEHUH, COICPKAIIUX
CTENECHU C IEJIBIM IToKa3aTelieM. BhInoJHATE
JIEUCTBHSI C 4YHCIaMH, 3alUdCaHHLIMU B
CTaHAApTHOM BHje (YMHOXXEHHE, JCJICHUE,
BO3BEJICHUE B CTEIICHB )

AnreOpandeckue
BBIPAKECHHUSL.
KBanpaThsiii TpéxuneH
(CRY)

KBagpaTHbiii TpExusieH.
Paznoxenue
KBaJIPaTHOTO TPEXUIeHa
Ha MHOXUTEIN

Pacnio3naBaTh KBaJpaTHBIN TPEXUJICH,
yCTaHaBIMBATh BOBMOYKHOCTh €0 Pasiio’KEeHUs
HA MHOXUTEIIH.

PacknanpiBaTh Ha MHOXHUTENN KBaJpaTHBIN
TpEXusieH c HEOTPHUIIATEIIbHBIM
JTUCKPUMHHAHTOM

AnreOpandeckue
BBIPKCHHSI.

AnrebOpandeckas qpoOb
(15 9)

Anrebpandeckas
npo0b.  JlomycTumbie
3HAYCHUS

HIEPEMEHHBIX,
BXOJISIINX B
anreOpanyeckue
BbIpakeHUsA. OCHOBHOE
CBOMCTBO
asnreOpanyeckon
npoou. CoxkparieHue
Ipobeii.

CrnoxeHue, BBIYMTAHHE,
YMHOXXEHUE M JelIeHHe
anreOpandeckux
Ipooeii.
[IpeobpazoBanue
BBIPAKCHUH,
COZIepKaIHX

3anuceiBaTh anreOpanyeckue BbIPaKEHUSL.
Haxoutek o0nacTh onpeneneHus
paLMOHATIBHOTO BhIpayKeHUsl. BBINOIHATH
YHCJIOBbIE MOJACTAaHOBKH U BBIYUCIIATh
3Ha4YeHue JApoOH, B TOM YHUCIIE C TOMOIIIbIO
KanbKynaropa. @opMyarpoBaTb OCHOBHOE
CBOICTBO anredpanyeckoi ApodH u
OPUMEHSTH €ro s IpeoOpa3zoBaHus ApoOeii.
BbInoHATE fAEHCTBUS ¢ adredpanyecKuMH
npo6samu. [IpumensaTs npeoOpa3oBaHus
BBIpKEHUH JUIs pelieHus 3aja4d. BeipaxkaTh
nepeMeHHble U3 Gpopmyln (PU3NUECKHX,
TeOMETPUUYECKHUX, OMUCHIBAIONIUX OBITOBBIE
CHUTYaI1H)
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anreOpandeckue 1poou

YpaBHeHUs
U HEPaBEHCTBA.
KBagparHsie ypaBHEeHUs

(15 u)

KBagpartHoe
ypaBHenue. HemnosHoe
KBaJIpaTHOE
ypaBHeHue. Popmyiia
KOpHEH KBaJpaTHOIO

ypaBHeHus. Teopema
Buera.

Pemienve ypaBHeHui,
CBOJSIIUXCS K
KBaJIPATHBIM.
[Ipocreiiue npoGHO-
palyoHalbHbIE
YpaBHEHUSL.

Pemienne TEKCTOBBIX

Pacnio3naBare KBaJgpaTHbIC YPABHEHUS.

3anuceiBaTh (HOpMyITy KOpHEH KBaIpaTHOTO
YpaBHEHUS; pellaTh KBaJpaTHbIC ypPaBHEHUS
— TIOJIHBIE U HETIOJIHBIE.

[IpoBoauTh MpOCTEHIINE  UCCICTOBAHUS
KBaJPaTHBIX YPABHEHUM.
Pemware  ypaBHeHHMs1,  cBOZAIIMECT K

KBaJIpaTHBIM, C IIOMOIIBIO IIPe0Opa3oBaHuil 1
3aMEHOM MEPEMEHHOM.

Habntonate ¥ aHaNIM3MpPOBATH CBSI3b MEXKY
KOpPHSMH U KO3(pQUIIMEHTaMU KBaJIpaTHOTO
YpaBHEHUS.

dopmynuposars Teopemy Buera, a Taxxke
00paTHYIO TEOpeEMY, IPUMEHSTh 3TH TEOPEMBbI

3a7a4 ¢ [OMOIIBIO
KBATPATHBIX JUTS petieHus 3aaa4. Pemiats TekcToBBIE
ypaBHeHHii 3a/1auM anreOpandecKuM CrocoOoM:
MIEPEXOUTH OT CIIOBECHOH (hOPMYTUPOBKHI
YCIIOBHUS 33J1a4M K alnreOpandecKkoi MoJenn
MyTEM COCTABJICHUSI YPaBHEHHSI; PEIIaTh
COCTaBIIEHHOE YPaBHEHHE; MHTEPIPETUPOBATH
pe3ysbTar.
3HAKOMHTHCS C UCTOPUEH pa3BUTHsI aareOpbl
YpaBHeHus JIuneiinoe Pacnio3HaBaTh JTUHEWHBIE YPABHEHUS C IBYMSI
Y HEPABEHCTBA. YpaBHEHUE C JBYMA | iepeMEHHBIMHU.
Cucrembl ypaBHCHHMA IICPEMEHHBIMH, 20 Crpouth Tpadyiku TUHEHHBIX YpaBHEHUM, B
rpaduk, pUMEPHI

(13 1)

pElIeHUs] YpaBHEHUU B
LEJIbIX YHCIIAX.
Pewenne CUCTEM
JIBYX JIMHEHHBIX
YpaBHEHUH C JAByMsA
[IEPEMEHHBIMMU.
[Ipumepsl  pereHus
CHCTEM  HEJIMHEWHBIX
YpaBHEHUA C JBYMs
NIEPEMEHHBIMHU.
I'paduueckas
MHTEpIpeTaLns
YpaBHEHHUS C JBYMs
HepEeMEHHBIMU U
CHCTEM YPaBHCHUH C
JBYMS IEPEMEHHBIMH.

Pemenre TEKCTOBBIX
3aJa4 ¢  I[OMOIIBIO
CUCTEM YpaBHEHMI

TOM YHCJIE UCTIONB3YS MU(PPOBBIE PECYPCHI.
Paznuyathb napajjiebHbIC u
MepPECEKAOIIUECS MPSMBIE TI0 UX YPaBHECHHUSIM.
PemraTe CHCTEMBI JIBYX JIMHEHHBIX
ypaBHEHUH c JIBYMSI NepeMEHHbIMU
IOJICTAHOBKOM U CJIOKEHHEM.
Pemate mpocreiimme cUCTeMbl, B KOTOPBIX
OJIHO W3 YpaBHEHUH HE SBIIACTCS JIMHCUHBIM.
[TpuBouTh TrpaduuecKyr0 HHTEPHPETAIUIO
pellleHrs YpaBHEHHS C JIByMs MEPEMEHHBIMU U
CHCTEM YpaBHEHUH C IBYMsI IIEPEMEHHBIMH.

Periate TEKCTOBBIE 3a1a4u
anreOpanvecKuM Crocooom

YpaBHeHUs
1 HEPaBEHCTBA.
Hepagencrna (12 u)

YucnoBwle
HEpPAaBEHCTBA U MX
CBOIiCTBa.

HepasencTBo ¢ oquon
NIEPEMEHHOM.
JIuneiinpie

dopMynupoBaTh  CBOMCTBA  YHCIIOBBIX
HEpaBEHCTB,  WUIIOCTPUpOBaTh  UX  Ha
KOOPAWHATHOM psSIMOA, JIOKa3bIBaTh
areOpanvyecky.

HpI/IMeHHTL CBOIiCTBa HCPABCHCTB B XO/I€
peuicHUA 3a1a4.
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HEpPABEHCTBA C OJHOM
MEPEMEHHOM W HX
PpELLEHHE. Cucrembl
JIMHEWHBIX HEPABEHCTB C
OJTHOM IIEPEMEHHON U X
pelIeHue.

NzoOpaxkenue
pellieHuss  JIMTHEHHOTO
HEpaBEHCTBA U  UX
CUCTEM HA YHUCJIOBOM
psIMOI

PemaTe nuHeliHbIE HEPABEHCTBA C OJTHOM
NEepEeMEHHOM, N300pakaTh pelieHne
HEPaBEHCTBA HA YUCIIOBOU IPSAMOM.

Pematp cuctemMbl IMHENHBIX HEPABEHCTB,
M300pakaTh pelIeHne CUCTEMbI HEPABEHCTB
Ha YMCJIOBOM IIPSAMOM

OyHKIHN. [onarue Qynxummy. Hcnonb3oBath (GYHKITMOHATHHYIO
OcHOBHEBIE Ob6nactb TEPMUHOJIOTHIO ¥ CHMBOJIHKY.
TIOHATHA OIpPECACTICHUS 1 Brmancnare, 3HadeHus @yHKHI/Iﬁ, 3aJIaHHBIX
(5 ) MHOXXECTBO 3HAYCHAN | hopmymamu(mipu HE00X0IMMOCTH
¢yukun. CriocoOwI WCIIOJB30BaTh  KaIBKYJIATOP);  COCTaBJISATH
3a1aHus QYHKIMNA. Tabnuupl 3HadeHu QyHxouu. CTpouTh 1O
I'padux dynxmmn. ToukaMm rpapuku  QyHkiui. OnuceIBaTh
CaoiicTBa CBOMCTBA  (YHKIMM  Ha  OCHOBe €
pyHkmu, nx rpaMUECKOro MpeICTaBIeHHS.
0TOOpaXkeHne Ha Hcnonb3oBath (GYHKIIMOHATBHYIO
rpaduke TEPMUHOJIOTHIO ¥ CHMBOJIHKY.
Hccnenosath HpUMEpPBI rpadukos,
OTpaKaloIMX peabHbIC MPOILECCHl U SIBICHUS.
[IpuBoaMTH MpPHUMEPHI TIPOLIECCOB U SBJICHUH C
3aJaHHBEIMHA CBOMCTBaMH.
Hcnonb3oBath KOMIIbIOTEpPHbBIE
OporpaMMbl  JUIsl  MOCTpPOEHUs TpaduKkoB
GYHKIIUN U MU3YUCHUS UX CBOWICTB
DyHKIMY. Yrenne u Haxoauts ¢ nomomnibio rpaduka QyHKIUU
UpcIoBEIe OCTpOCHKE TpadUKOB | 3HAYEHUE OJJHOM U3 PACCMATPUBAEMBIX
(b yHKIHH dyHkumit. [IpuMeppl | BETHUHH 110 3HAYCHHUIO JPYroi.
© 1) rpagukoB  (YHKIHIA, B Hecn0XHBIX cilydasix BhIpaXkarhb

OTpaXKaIOLIUX
peasbHbIE MPOLIECCHI.
DOyHKIMU
OIMCHIBAIOIIME
npsAMyt0 ¥ 00paTHYIO
IPONOPLHUOHATILHBIE
3aBHCHUMOCTH, ux
rpaduku. ['unepodoa.
I'paduk bysxum y =
X°. OyHKIMU Y = X2,
y =, y=1x,
y = X ; rpaduueckoe
pelICHUEe YpaBHEHUMU
U CUCTEM YpaBHEHHH

(bopMynoi 3aBUCUMOCTb MEX/y BEIMYMHAMU.

OnucelBaTh XapakTep U3MEHEHUS OJIHOU
BEJIMYMHBI B 3aBUCUMOCTU OT MU3MEHEHUS
apyroi. PacriozHaBaTh BUJIbI U3y4aeMBbIX
¢yskumii. [Toka3piBaTh cxemMaTnuecku
TI0JIO)KEHHUE HA KOOPJUHATHOW TUIOCKOCTH
rpadukoB QyHKIHUI BUIA: y = X2, y= X5, y= VX,
y=X.

Hcnonb30Bath GyHKIMOHAIBHO-TpaduyecKue
NPEJICTABIEHNS ULl PEILEHUS] U UCCIIEOBAHUS
YPaBHEHHH U CUCTEM YPABHEHHUH.

[IpumensaTs udpoBbie pecypesl 1Is
HOCTPOEHHs rPahUKOB (HYHKIIMIHA

[loBTOpEHUE N
o6o0mienue (6 1)

[ToBTOpenue
OCHOBHBIX TIOHATUH U
METO/I0B KypcoB 7 u 8
KJIacCoB, 0000IIEeHNE
3HAaHUM

BBI6I/IpaTB, MMPUMCHATH, OLICHUBATDH CIIOCOOBI

CpaBHEHUs quCell, BBIYHCIICHUH,
npeoOpa3oBaHuit BBIPAKECHUH, pelIeHUS
YpaBHEHUM.

OcyniecTBIsTH CaMOKOHTPOJIb
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BBINIOJIHSIEMBIX JEHUCTBUA U CaMOIIPOBEPKY

pe3yabpTaTa BBIYMCIEHUH, [peoOpa3oBaHU,
IIOCTPOCHUN.
Pemwars 3amaum M3 peasbHOM  KU3HHU,

OPUMEHSTh MaTeMaTUYeCKUue 3HaHUSA UL

pelieHus 3a/1a4 U3 APYrux MpeIMeToB.
PemaTth TekcTOBBIE 33124, CPAaBHUBATD,

BbIOMpATh CIOCOOBI PEIICHUS 3aa4n

I'eomeTpus (68 yacoB)

YerbIpEXyroIbHUKN
(12 9)

[Tapamnenorpamm,
€ro  TpH3HAKH |
CBOMCTBA. YacTHble
ciydau
napasuieJIorpaMMoB
(IpSMOYTOJIbHUK,
pom0, KBajpar), HX
MpU3HAKA W CBOMCTBA.
Tpaneuust. PaBHOOOKAs
" MPSIMOYT OJIbHAs
Tparneuuu.

VYiBoeHne MeauaHEbL.
LlenTpanbHas
CUMMETpUs

N300paxaTh M HAXOAUTb Ha YepTexax
quI)IpéxyFOJ'II)HI/IKI/I PasHbIX BHAOB HU HUX
DJICMCHTHI.

dopMynupoBaTh OIIPEICIICHUS:
napajiesorpaMma, IpsMOYTOJIbHHKA, pomoOa,

KBaJlpaTa, Tpameluuy, paBHOOOKOW Tpamenuw,
NpsAMOYTOJbHOM — Tpaneuuu. JlOKa3plBaThb W
WCIIOJIb30BATh MPU PELICHUU 3a/1a4 MPU3HAKU U
CBOMCTBA: MapajulelorpaMma, NpsSMOYTOJIbHHKA,
pomOa, KBagpaTta, Tpameuud, paBHOOOKOI
Tpaneuuu, NpsIMOYroJIbHON Tpareryy.
[IpumeHsTh METOA  yABOCHHS

TPEYroJIbHUKA.

Hcnonb3oBate 1U(POBBIE  PECypChI
UCCIIIOBAHMS CBOMCTB M3ydaeMbIX QUTYP.
3HAKOMUTBCSI  C  HCTOpUEH  Pa3BUTHUS
TEOMETPUU

MeIuaHbI

TSt

Teopema @aneca u
TeopeMa 0
MIPOMOPIIUOHATBHBIX
OTpe3Kax,
o100HbBIE

TPEYTrOJIbHUKA
(15 q)

Teopema ®aneca u

Teopema 0
MIPOTIOPITMOHATBHBIX
OTpEe3Kax.

Cpennsis JIMHUA
TPEYroJIbHUKA.

Tpaneuus, e€ cpeansis
JINHUS.

[IponopuroHanbHbIE
OTPE3KH, TMOCTPOCHUE
4eTBEPTOrO
MPONOPIIMOHATIBLHOTO
OTpe3Ka.

CBoiicTBa LIEHTpa
Macc B TPEYT'OJIbHHKE.

[Tomo0OHbBIC
TPEYrOJbHUKH. Tpu
NpHU3HAKA mo100ust
TPEYrOJIbHUKOB.
IIpakTrueckoe
MIPUMEHEHUE

[TpoBOIUTH MOCTPOCHHUS C TOMOILBIO LUPKYJIS
Y JIMHEWKHU ¢ UCII0JIb30BaHuE TeopeMbl Dasneca u

TEOpPEMbl O TMPOMOPIHOHATBHBIX OTPE3KaXx,
CTPOUTH  YETBEPTHIM  MPOMOPLUUOHAIBHBIN
OTPE30K.

[IpoBoauTh  J10Ka3aTeNbCTBO  TOTO,  YTO

MCUaHbl TPCYroJbHHUKA MEPECCKATCA B OHHOﬁ
TOYKC, M HaXOJUTh CBA3b C LEHTPOM MaAcC,
HaxXoAWuTb OTHOHICHHUC, B KOTOPOM MCJIUAHBI
JIeTIATCS TOYKOM NX IICPCCCUCHU .

Haxoauts HO,Z[O6HLI€ TPCYIrOJIbHUKH  Ha
I'OTOBBIX qepTeiKax C YKa3aHHUCM
COOTBCTCTBYIOIIUX IIPU3HAKOB HO,I[O6I/I$I.

Pemars 3a7aun Ha HOI[O6HBI€ TPEYrOJIbHUKHA C

MIOMOLIBI0  CaMOCTOATENIBHOTO  MOCTPOEHHUS
yepTexen " HaXO0XJIEHUs HOJJOOHBIX
TPEYTOJIbHUKOB.

ITpoBoauTH JI0Ka3aTeNnbCTBa c

HCIIOJIb30BAHUECM IIPHU3HAKOB 1010 ousi.

Jloka3plBaTh ~ TpM  TpU3HAKa  [M0A00uUS
TPEYTOJIbHUKOB.

[IpuMeHSATH  TOJIydeHHblE  3HAHUS  TPU
pPEIIEHNN TE€OMETPUYECKUX M IPaKTUYECKHX
3az1a4.

3HAKOMHUTBCA €  UCTOpUEH  pa3BUTHSL
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rEOMETPUHN

[Inomans. HaxoxneHnue
IJIOLIAACH TPEYTOJbHUKOB
u MHOTOYT'OJIBHBIX
buryp. [Tnomaau
o1I00HBIX uUryp

(14 9)

TTonsarue 00 oOwmen
TEOPHUH TUIOIIAIHN.

Dopmyibl U1t
IO N
TPEYroJIbHUKA,
napajiejgorpamma.
OTHolIeHue
IUIOIIAICH
TPEYroJIbHUKOB c
O0IMM  OCHOBaHHEM
WK oOIIell BEICOTOM.
Brraucnenue
IUIOIIAEl  CJIOXKHBIX
buryp yepes
pa3OueHue Ha 4acTu u
JIOCTPOCHHE.

[Tnomamn ¢uryp Ha
KJIeT4aTon Oymare.
ITmomamm 10m00HBIX

¢uryp.  Bsruncnenue
mwromaned. 3amadn  C
MPaKTHIECKUM
COJICP)KAHHEM.
Penrenne 3amau ¢
ITOMOIIBIO MeTona
BCITOMOTaTCIILHOM
IO

OBnazneBaTh NEPBUYHBIMHU IPEJICTaBICHUSIMU
00 oOmel Teopuum miomam  (Mepsl),
(opMynupoBaTh CBOWCTBA IJIOIIA/IH, BBISICHATD
WX HarJISIAHBIA CMBICI.

BriBouth bopmyIbl 10N
napajuiejiorpaMma, TPEeYrojabHHKa, Tpaneluu
u3  (GopMyiBl IUIOIAAM MPSIMOYTOJbHHUKA
(xBazmpara). BeBomuTh (OpMYINBI TUTOIIAIH
BBIIIYKJIOTO YeTbIPEXYrOJIbHUKA qyepes
JMaroHaliu M yrojl Mexjay HumMu. Haxoautsb
wiomaad  ¢uryp,  M300paKEHHBIX  Ha
KJIeT4aToil Oymare, MCIOJb30BaTh pazOueHHe
Ha YacTHU U JIOCTPOEHHUE.

Pa3bupars  mpumepsl  UCHOJIb30BaHMS
BCIIOMOTATEJIbHOM TUIOMIAAN JUIsl PELICHUS
reOMETPUYECKUX 3aa4.

Haxomute tutomaan momo0HBIX — uryp.
Boruncnsath IO AU pa3IUYHbIX
MHOTOYTOJIbHBIX (QUTYP.

Pemarp 3amaum Ha miomaap ¢ NPaKTHYECKUM
coJiep’KaHueM

Teopema Iludaropa u
Havaia

Teopema Iludaropa,
€€ JI0Ka3aTeJIbCTBO H

Jloka3biBaTh
HCII0JIb30BaTh

[Tudaropa,
NPaKTUYECKUAX

TEOpeEMy
eé B

TPUTOHOMETPUU IPUMEHECHHE. BBIYHCICHUSAX. DOPMYITUPOBATE ONpENCICHHS

(10 q) OOparHas TeOpeMa | TPUTOHOMETPUYECKUX (QYHKIIMHA OCTPOTO yria,
[Mudaropa. HPOBEPSTH NX KOPPEKTHOCTB.

Onpenenenne BriBoauTh TPUTOHOMETPUYECKHUE

TPUTOHOMETPUYECKHUX COOTHOUICHUS B PSMOYTOJIEHOM
GyHKIMI OCTPOTO | TPEYrOJIbHUKE.
yria, HccnenoBath COOTHOUIICHUS MEXITY
TPUTOHOMETPHYECKHUE CTOPOHAMH B IPSMOYTOJIBHBIX
COOTHOIIICHUS B | TpeyrojbHUKax c yriamu B 45° u 45°; 30° u
IPSIMOYTOJIbHOM 60°.
TPEYroJIbHUKE. Hcnonb3oBate (QOpMyabl MpHUBEICHHUS U
OcHoBHOE OCHOBHOE TPHUIOHOMETPHYECKOE TOXKAECTBO
TPUTOHOMETPUYECKOE | A  HAaXOKAEHUS  COOTHOIIGHHH — MEXIy
TOKIECTBO. TPUTOHOMETPUUECKUMH (DYHKIMAMH PA3THIHBIX
CoOTHOIIEHHUST MEXJy | OCTpPBIX YIJIOB.
CTOpPOHaMHU B | IIpumeHATH MOTyUYEHHBIE 3HAHUSA U YMEHHUS [IPH
IPSMOYTOJIbHBIX pEIIeHNN MPAKTUYECKUX 3a/1ad.
TPEyroJibHUKax c 3HAKOMUTBCS C HICTOPUEH Pa3BUTHS T€OMETPUH
yriaamu B 45 u 45 ; 30
u 60

VYrasl B OKpYXHOCTH.| Brnucanuble u| dopMmynaupoBaTh OCHOBHBIE OIpeeICHHUS,

Broucannnsie u

HCHTPAJIbHLIC YTI'JIbI,

CBSI3aHHbIE C YIJaMH B Kpyre (BOMCAHHBIN
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OIIMCAHHBIC
YETBIPEXYTrOJIbHUKU.
KacarenpHnie
OKPY>KHOCTH.

Kacanue oxpyxHoCTEH
(13 9)

yroa MEKIY
KacaTeJIbHOW U XOPJOM.
Vsl MEXIY
XOpJaMHu U CEKYLIUMHM.
Bnucanneie 151
OIIMCAaHHbIE
YETBIPEXYTOJIbHUKHY, HX
IIPU3HAKK U CBOMCTBA.
[Ipumenenue ITUX
CBONICTB IIPH DPEILIECHUH
reOMETPUYECKHUX 3a/1ad.
B3aumnoe

yroJi, UEHTPaJIbHBIN yIoJl).

HaxoauTb BHIMCaHHBIE YIUIBI, ONUPAIOLIMECS Ha
OZIHY JYyry, BBIUHCIISITH YIVIBI C IOMOUIbIO
TEOPEMbl O BIIMCAHHBIX YIJaX, TEOPEMBbI O
BIIUCAaHHOM YETBIPEXYIOJIbHUKE, TEOPEMBI O
LEHTPAJILHOM YTJIE.

HccenenoBath, B TOM YHCIE C IOMOLIBIO
nu(poBBIX  PECYPCOB, BIICAHHBIE u
OIHUCAHHBIE  YETBIPEXYTrOJbHUKH, BBIBOJAUTH

MX CBOMCTBA U IIPU3HAKU.
Hcronp30BaThk 3TH CBOMCTBA U NMPU3HAKU IIPU
pELIeHNH 3a]1a4

pacroJIoKEeHNe
OKPY>KHOCTEH.
Kacanue okpyxHocren
[ToBTOpEHNME, [ToBTOpEeHUE Pemrars 3a1a4u Ha IIOBTOPEHHUE,
00o01ieHne OCHOBHBIX MOHSTHI U WJUTIOCTPUPYIOITNE CBA3U MEXIY PA3TUIHBIMH
3HAHHUN METOJIOB KypcoB 7 ® 8| dacTsamu Kypca
(4 ) KJIaCCOB, 00o0mmenue
3HAHUU
BepositHocTh M cTatucTHKA (34 yaca)
[ToBTOpEenue kypca 7 [IpencraBnenue [ToBTOpSATP W3Y4EHHOE W  BBICTpaUBaTh
Kjacca JNAHHBIX. Onuca- |cucremy 3HaHUU.
(4 ) TeIbHAs CTaTUCTUKA. | Pemate 3agaum  Ha [peACTaBICHUE U
Cnyvaiinas OINHCAHUE AAHHBIX C TMOMOIIBID H3YYEHHBIX
U3MEHYHUBOCTb. XapaKTEPUCTHK. Pemrate 3a/1auu Ha
Cpennue YHCIIOBOTO |IPEICTABICHUE TPYNIHMPOBAHHBIX JAHHBIX W
Habopa. OIUCAHUE CIIYYaltHON N3MEHYMBOCTH.
Cnyuaiinple coObiTusl. |PemaTte 3asaun Ha oOmpeAeneHHEe YacTOThI
BepositHocTH U |CIOy4alHbIX COOBITHI, OOCYXJEHHE NPUMEPOB
YacCTOTBHI. CIIydyallHBIX  COOBITHIl, MAaJOBEpOSITHBIX U
Knaccuueckne Mojenu |pakTHYECKU JIOCTOBEPHBIX CIIy4alHbIX
TEOPUU BEPOSATHOCTEH: |COOBITUH, HX POJU B MPUPOAEC U IKU3HU
MOHETa W WrpajbHas |4eJoBeKa
KOCTb
OmnucarenbHas OTKIIOHEHUS. OcBauBaTh HOHSTHS: JUcrepcus u
CTaTUCTHKA. Jlucniepcusi 4MCIIOBOTO |CTaHJIAPTHOE OTKIOHEHUE, UCIIOJIb30BAaTh 3TU
PaccenBanue naHHBIX | yaGopa. CraHEapTHOE |XapPAKTEPUCTUKH [UIsl ONMCAHUS PACCCHBAHMA
(4 9) OTKJIOHEHUE JTAHHBIX.
YUCJIOBOTO Habopa. | BeaBurate rumore3sl 00 OTCYTCTBUU WU
Juarpammsl HaJU4MH CBSI3U 10 JUarpaMMaM pacCEUBaHMSL.
pacceuBaHUs Crpoutrb  aMarpaMMbl  pPAacCEMBAHUA  IIO
MMEIOLIMUMCS TaHHBIM, B TOM YHUCJIE€ C MOMOIIBIO
KOMITbIOTEpA
MHoxecTtBa (4 9) MHoxecTBO, OcBauBaTh TOHATHA: MHOXECTBO, DJIEMEHT
IO IMHOKECTBO. MHOKECTBA, MOJIMHOKECTBO.
Onepanuu HaJ |BeimonHATH omepanuu  HaJg MHOXKECTBaMU:
MHOKECTBAMH: oObeMHEHNHE, TIepecedeHue, JIOTIOJHEHHE.
o0BbeIMHEeHHE, Hcnonb30Bare CBOMCTBA: NEPEMECTUTENBHOE,
[IepeCeUCHNUE, COYETATEIBHOE, pacrpenenuTenbHoe,
nononHenue. CBoiicTBa |BKIOYeHHs.  Vcmonb3oBath — rpaduueckoe
oneparuii HAJl |TIPEACTABJICHNE MHOXECTB IPU  OINUCAHUU
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MHOKCCTBaMMU:

PCAIBHBIX ITPOLECCOB U HBHCHHﬁ, Ipu pClICHUU

IEPEMECTUTEIBLHOE, 3a[a4 U3 APYrux y4eOHBIX IPEIMETOB U KypCOB

COYETATENBHOE,

pacIpeeauTeNnbHOE,

BKJIFOUEHMSL.

I'padmueckoe

Hpe/ICTaBIICHNE

MHO>KECTB
BepositHocTs DnemMeHTapHble OcBauBatrh NOHATHUSA: dJIEMEHTApPHOE COOBITHE,
CIIy4aitHOTO coobiTusa. CnyuailiHble |CllydailHO€ COOBITHE KakK COBOKYIHOCTh
COOBITHS COOBITHSI. 0JaroNpHUSATCTBYIOIINX AIIEMEHTAPHBIX
(6 1) bnaronpusTcTByonme |COObITHIA, PaBHOBO3MOXHBIE JIIEMEHTAPHBIE

JJIEMEHTapHbIE COOBITHSL.

cooObiTust. BepositHocTH
coopiThii.  OmBITBI €

PemaTe 3amaun Ha BBIUUCIIEHUE BEPOSTHOCTEN
COOBITUI 1O BEPOATHOCTSM DJIEMEHTAPHBIX

PaBHOBO3MOKHBIMU COOBITHI CITy4aifHOTO OTIBITA.
3JIEMEHTapHBIMU Pematp 3a71aun Ha BBIYMCIIEHNE BEPOSTHOCTEN
COOBITHSIMH. COOBITMH B OIBITAX C PABHOBO3MOKHBIMU
CiyyaiiHblii BEIOOD. 3NIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCIE C
[IpakTuueckas MOMOIIBI0 KOMIIbIOTEpA.
pabora «OmnbiTel ¢ |IIpoBoaUTH u M3y4aTh OTIBITHI c
PaBHOBO3MO>KHBIMH PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHAMHU
3JIEMEHTAPHBIMU (c uCTIONMB30BAaHWEM MOHET, UTPajbHBIX KOCTEH,
COOBITHUSIMIY IpYyruX MOJENe) B XOJE MNPAKTHUECKOU
paboTHI
Beenenne B Teopuro| Jlepeso. CpoiictBa |OcBanBaTh MHOHATHSA: JAEpeBO Kak rpad 0Oe3
rpacos JiepeBa: UKJa, BHCsSYas BeplIMHA (JUCT), BETBb
(4 ) €MHCTBEHHOCTh IIyTH, |JI€pEBa, IIyTh B JEPEBE, IUAMETP JEpEBa.
CYyILIECTBOBaHUE WN3yyaTh CBOICTBa JepeBa: CYIIECTBOBAaHUE
BHUCSYEH BEPUIUHBI, |BUCSI- Y€l BEpILIMHBI, €IMHCTBEHHOCTb IIyTH
CBSI3b MEXKAY YHUCIOM |MEXKIy JBYMs BEpLIMHAMH, CBS3b MEXKIY
BEpPIIMH U  YHUCIIOM [YUCJIOM BepuIMH U uucioMm pédep. Pemars
pédep. [IpaBuio |3agaunM Ha MOUCK U MEPEUYHCIICHHE IIyTeH B
YMHOKEHUS JIepeBe, OIpPENCIICHHE 4YUCiIa BEpPUIMH WU
p€6ep B nepeBe, 00XoJ OMHAPHOTO JepeBa, B
TOM 4uCJI€ C TPUMEHEHHEM [paBUiia
YMHOKEHUS
Cry4aiinbie [IpoTuBOMONIOKHOE OcBauBaTh MOHSATUS: B3aUMHO
COObITHS coObiTHe. Jlparpamma |IpOTHBOIIOIOXKHBIE COOBITHSI, OTEpAIlUU HaJ
(8 w) DOiinepa. O0benuHEHUE |COOBITUAMU, OOBEIMHEHHE U IMepeceycHHe

u nepeceueHne
COOBITHH.
HecoBmecTHbie
coObitus.  dopmyna
CIIOKCHUS
BEPOSATHOCTEM.
[IpaBuso  ymHOXeHHs
BEPOSTHOCTEH.
VYcinoBHas BEpOATHOCTb.
HezaBucumeie
COOBITHSL.
IIpencrasiienne

coObITHH, nuarpamMMa Oinepa (Ditnepa—
Benna), coBMecTHblE M  HECOBMECTHBIE
COOBITHSL.

N3yuathb TEOpEMBI 0 BEPOSATHOCTH
oObeMHeHUs JBYX COObITHH  (hopmMysbl
CJIOKEHUS BEPOSITHOCTEH).

Pemate 3amaum, B TOM 4YHCIE TEKCTOBBIC
3aJaud  Ha  ONpEJEJICHHE  BEpOsSTHOCTEH
oObeMHEeHUs M TepecedyeHust CoObITHil ¢
IOMOLIBI0  YHCJIOBOM NPSAMOW, JHarpamm
DOiinepa, GopMyIbI CI0KEHHUS BEPOSITHOCTEH.
OcBauBaTh TOHATHS: TPABUJIO YMHOXEHHUS
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CIIy4aliHOTO
SKCIICpUMCHTAa B BHUJC
JepeBa

BEPOSITHOCTEM, YCIIOBHAsi ~ BEPOSTHOCTB,
HE3aBUCHMBbIE COOBITHS IEPEBO CIIy4ailHOTO
OIIBITA.

N3yyats CBONCTBA
HE3aBHCHUMBIX COOBITUH.
Pemrare  3amaum  Ha  omnpeneineHue WU
HCII0JIb30BAHNE HE3aBUCUMBIX COOBITHUH.
Pemare 3amaum Ha IMOMCK BEPOSITHOCTEW, B
TOM 4YHCJE YCIOBHBIX, C MWCIOJIB30BAaHUEM
JIEpeBa CIIy4alHOTO OMbITA

(onpenenenus)

IToBTOpEHweE, [IpencraBnenue [IoBTOpPATP  M3Yy4EHHOE W  BBICTPaUBATH
0000mIeHHE, JIAaHHBIX. CHCTEMY 3HAHMIA.
KOHTPOJIb OmnucarenbHas Pemate 3amaum  Ha  mOpeAcCTaBICHHE U
(4 =) CTaTHUCTHKA. I'padrl. |omucanne AaHHBIX C TMOMOIIBIO H3YUYEHHBIX
BepositHOCTB XapaKTEPUCTHK. Pemate 3a7a4u c
CIIy4aliHOrO COOBITHS. |IPUMEHEHUEM IpadoB.
DIIeMEHTHI Pemrates 3agaun Ha HaXOXKJIEHUE BEPOSTHOCTH
KOMOMHATOPUKH CIy4allHOTO COOBITUSI 1O  BEPOSTHOCTSIM
AJIEMEHTApPHBIX COOBITHH, B TOM YHCIIE B
OIbITax c PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMH COOBITHSIMHU.
Pemars 3a7a4u1 Ha HAaXOXJECHUE
BEPOSITHOCTEN OObEAMHEHHS U MEpPeceueHus
COOBITHI, B TOM 4YHCJIE€ HE3aBHCUMBIX, C
UCIIOJIb30BaHUEM IpauuecKux MpeacTaBIeHUu
U JIepeBa CIIy4alHOTO OTbITA.
Pemats 3a/1a41 Ha MIEPEUYHCIICHHUE
KOMOWHaNmii (Yuciia TepecTaHOBOK, YHCTIa
COueTaHUil), Ha HAXOXKAECHHE BEPOSTHOCTEH
COOBITHI C TpUMEHEHHEM KOMOWHATOPUKH, B
TOM YHCJIE C WCIOIb30BAHUEM TPEYrOJIbHUKA
ITackans
9 kaacc (204 yaca)
Aareopa (102 yaca)
Yucna v Beruncnenus. | PanvonaneHble  4yucia,| Pa3BuBarh IpeaCTaBIeHUS O YHUCIAX: OT
JleficTBUTENbHBIE UpPALMOHATILHBIC YWCIA,| MHOXKECTBA  HATYpPaJbHBIX  4YHMCEI 10
gucna (9 u) KOHEYHbIE 1| MHOXECTBA JCHCTBUTEIbHBIX YUCEIL.
OeckoHeUHbIe O3HaKOMUTBHCS C BO3MOYKHOCTBIO
ACCATHYHBIC apobu. MPEJCTABIICHUS IEHCTBUTEIBHOIO YHCia KaKk
Muo:xecTBO OECKOHEYHOU JIECATUYHOMN poow,
JICUCTBUTEIILHBIX YHCEN,| NPUMEHSTh  JIECATHYHBIE  HPHOIMKEHUS
JEHCTBUTENbHBIE palMOHANBHBIX U UPPALMOHATBHBIX YHCEIL.
yhcia Kak OeckoHeuHele| HM3o6pakarh JENCTBUTEIbHBIE yucia
JeCATUYHbIE ApoOH.| TOYKAMH KOOPIMHATHOM MPSIMOH.
B3aumHO  0HO3HA4YHOE

COOTBCTCTBUC MCIKIY

MHOKECTBOM
JIEVCTBUTENBHBIX

4ucel W MHOXKECTBOM
TOYEK  KOOPJMHATHOM
MIPSAMOM.

38.HI/ICBIB8.TL, CpaBHHUBATb U YHOPAAOYUBATH
JIENCTBUTEIIbHBIC YHCIIA.

BoImonHsTs, coueTast YCTHBIE u
NUCbMEHHBIE TMPHEMBI  apu(MeTHUECKHUe
NeWCTBUSL € PALMOHAJIBHBIMM  YHUCIIAMU;

HaXOJUTh 3HAYEHMS CTEIEHEH ¢ IeIbIMU
IHoKa3aTeIs MU n KOpHeﬁ; BBIYHUCIIATH
3HAYCHU S YHCIOBBIX BLIpa)KeHHfI.
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CpaBHeHue [lonyuuTs NpeACTaBICHHE O 3HAYUMOCTH
JCUCTBUTEIIbHBIX YHCEN,| ACHCTBUTEIBHBIX YHCEJI B IPAKTUYECKOU
apupmMeTHIecKue JIeSATEIIbHOCTH YEJIOBEKA.
HCP:ICTBHH ¥ AHaJm3HpOBaTL U Jejlarb BBIBOJBI O
ACUCTBUTCIbHBIMA TOYHOCTHU HpI/I6JII/I)KeHI/I$I JNEUCTBUTEIHLHOT'O
qUC/IaMu. yucia Ipy pelICHUHU 3a/1a4d.
HpPI6JIPDKéHH06 OprrJIﬂTb JIEUCTBUTEILHBIC qyucJa,
3Ha4YEHHE BEJIMYUHBL, | BBIOJIHATH IPUKUAIKY pe3yabTaTra
TOYHOCTb IIPUOIMKEHHUS. | BBIYUCIICHUHN, OICHKY 3HAYCHUN YHCIIOBBIX
Oxkpyrienue qncen.| BBIPAKCHHUI.
[Mpukuaka w  oueHka| 3HAKOMUTBCS C  HCTOPUEH  pa3BUTHS
pe3yabTaTOB MaTeMAaTHKH
BBIYUCIICHUI
VYpaBHeHus Jluneiinoe ypaBHeHue. |OcBauBaTh,  3allOMUHaTh U IPUMEHATH
U HEpPaBEHCTBA. Pemenne ypaBHenui, rpaduyeckre MEeToIbl MPU PEIIeHUH YpaBHEHUH,
VYpaBHeHus CBOJALIMXCA K HEPABEHCTB M UX CUCTEM.
C OJHOU JIMHEWHBIM. Pacnio3naBath 1enbie U ApoOHbIE ypaBHEHMUS.
IIEPEMEHHON KBanparnoe Pemate nuHEHBIE W KBaJApaTHBIE YPaBHEHUS,
(14 q) ypaBHeHue. PemieHne | ypaBHEHHMs, CBOJAAIIMECS K HUM, IPOCTEHUIINE
YpaBHEHUH, JPOOHO-pallMOHATIbHBIE YPABHEHHUS.
CBOJUIIIUXCS K [Ipemyarate BO3MOXHBIE CHOCOOBI PpEIICHHS
KBaJPaTHBIM. TEKCTOBBIX 3ajlad, OOCyKIaTb HMX M peularhb
bukBanparHeie TEKCTOBBIE 3a7]aYM Pa3HBIMHU CIIOCOOAMH.
YpaBHEHUS. 3HAKOMUTBCS € WCTOpUEH  pa3BUTHSA
[Tpumepsl pemeHnss | MaTeMaTHKH
YpaBHEHUU TPEThEN U
4eTBEPTOUN CTENEHEHN
pa3IoKeHUuEM Ha
MHOKUTEIIH.
Pemenue napoGHO-
paLMOHAIBHBIX
YpaBHEHUH.
Pemenue TekcTOBBIX
3a71a4 anreOpanyeckum
METOJJOM
YpaBHeHus Jluneitnoe ypaBHenue c| OcBauBaThb U NPUMEHATh INPUEMBI PELICHUS
¥ HEPABCHCTBA. JByMSl TICPEMCHHBIMH ¥ | CHUCTEMBI JBYX JIMHEHHBIX YypaBHEHHH C
CHCTEMEI ypaBHEHHIA €ero rpaQux. JIBYMSL  TICPEMEHHBIMU U CHCTEMBI  JIBYX
(14 ) CrcTeMa naByx| YPABHEHHH, B KOTOPBIX OJIHO YpaBHEHHE He
NIMHEHHBIX ypaBHeHHil ¢| ABIACTCA JMHEHHBIM.
JIByMs ICPEMEHHBIMU U Hcnonb3oBath (I)YHI(LII/IOHaJ'IBHO-
eé pemenme. Pemenne rpaguyeckue IIPEICTABIICHUS At
CHCTEM JIBYX YpABHEHHIl, ESIICHTZILM U HCCIENOBaHUS YPaBHCHUN W
OJTHO u3 KOTOPBIX :
nMHElHOe, a Apyroe — | AHATM3MPOBATH TEKCTHI 3aj]ad, pellaTh HX
BTOPOIi CTETCHH. anre6paHIEeCKHM CHoco0OM: MepPeXoUTh OT
Tpaduacckas CII0BECHOM (I)OpMyJ'II/IPOBKI/I YCIOBHs 3a/124H
HHTepIpCTAIA K  anreOpanyeckoin MO,Z[GJII/IV. IIyTEM
. COCTaBJICHUSI CUCTEMBbl YPAaBHEHUH; pellaTh
CHCTEMBI  yPABHCHUH C|  cocTaBICHHYIO CUCTEMY YPaBHEHUH;
AByMdA  TICPEMEHHBIMU. |  yHTEeprIpeTUpPOBAaTh PE3YIbTAT.
Pemerme TCKCTOBRIX | 3yakomuThess ¢ mcTOpHeil  pa3BuTHs
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33724 anreOpanueckuM | MaTEMAaTUKU
crocooom
YpaBHeHus YwucaoBkie Yurats, 3alHChIBATH, MOHUMATh,
1 HEpaBEHCTBA. HEpPaBEHCTBA M MX | MHTEPIPETUPOBATH HEPaBEHCTBA,
Hepasencrna (16 u) CBOMCTBA. JIMHEWHBIE | MCIIONB30BaTh CHUMBOJMKY W TEPMUHOJIOTHIO.
HEpaBeHCTBa C OJAHOW | BbimomHATe  mpeoOpa3oBaHMs — HEPABEHCTB,
NEePEMEHHON W MX | WCIOJb30BaTh JUIs IPeoOpa3oBaHUsl CBOICTBA
pelieHue. YHUCIIOBBIX ~ HEPABEHCTB. Pacrio3znaBatp
Cucrembl  JMHEHHBIX | JIMHEHHBIE M KBAJpaTHbIE HEPaBEHCTBA.

HEpaBEHCTB C OJHOMN
NEPEMEHHON W HX
peleHue.

Pemate nuHEHbIE HEPABEHCTBA, CUCTEMBI
JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIIOYAIOIUX KBAJ[paTHOE HEPABEHCTBO, U

Ksanpatasie pemiatb  WX; OOCYXJaTh  TOJIydeHHBIC
HEPAaBCHCTBA W WX | PEIICHHS.
pemeHue. N300paxaTh pelieHue HEpPaBeHCTBA U
I'padmueckas CHUCTEMBI HEPAaBEHCTB HAa YUCIIOBOW MPSMOH,
WHTEPIIPETAITIS 3alAChIBATh ~ PEIICHHEe C  TIOMOIIBIO
HEPABCHCTB M CHCTEM| CHMBOJIOB.
HEpPaBEHCTB C JABYMs| Pemnrath KBaJpaTHbIC HEPABEHCTBA, HMCIOJbB3YS
TIepeMEHHBIMU rpadudeckre npeacTaBICHNUS.
OcBanBaTh W TPHUMEHSTH HEPABEHCTBA IPHU
pELICHUH PAa3JIMYHBIX 33/a4, B TOM YHCIC
PaKTUKO-OPHEHTHPOBAHHBIX
Oynxmmu (16 ) KBanpaTuunas Pacrio3naBate BUIBI H3ydaeMbIX (DYHKITUI;
byHKIHS, eé WLTIOCTPUPOBATH CXEMaTUYECKH,
rpaduk W CBOWMCTBA. | OOBSICHSTH pacIioyioKeHne Ha
[Tapabomna, KOOPJAMHATHOU TIJIOCKOCTH rpaguKoB
KOOPJIHMHATHl BepHIMHBI | (GyHKIWMi Buga: Y = KX, Yy = kx + b, vy
11apaloJIbl och | _ K — a2 — a3
p ’ =%, y=ad y=ad
CUMMETPHH X
napaboJIbl. = _
Yy= W¥X, ¥ = X B B3aBUCUMOCTH OT
CreneHHble (QYHKIUH M
3HAYCHHI KOA((PUIIMEHTOB; OIUCHIBATh MX
c HATYpaIbHBIMH .
CBONCTBA.
rmokasarejisiMa 2 u 3,
Pacrnio3HaBaTh KBaJpaTU4HYIO (YHKIHIO 10
ux rpaduku u
CBONCTEA dopmyne. [IpuBOIUTE TPUMEPHI KBAPATHIHBIX
' . 3aBHCHMOCTEH M3 pealbHOW JKHU3HU, (DU3HKH,
I'paduku GyHKIIUHN:
y = kx,y = kx + b TEOMETPHH. BrISBISITE u 000011aTh
x, " | ocobeHHOCTH rpaduka KBaJIPaTUYHOM
y=2 ¥ =ax, byukuun y = ax2 + bx + c.
y = ax®, y =vVXx, Crpoutb ®  u300pakaTb CXEMaTHYECKH
y = x rpaduKy KBaJpaTHYHBIX (DYHKIIHIA, 33JaHHBIX
dopmynamu Buga y = ax?, y = ax® + q, y = a(x
+p)2, y=ax? + bx +c.
AHanu3upoBaTh W TNPUMEHSITH  CBOICTBA
M3YYEHHBIX (YHKIHMH Ui UX TOCTPOCHHUS, B
TOM YHCJIe C TOMONIBIO IM(PPOBBIX PECYpCOB
Uucnossie [TonsitTne uwMcrIOBOM OcBauBath ¥ TPHUMEHSITh UHICKCHBIC
MOCJIEIOBATEILHOCTH MOCIIEZI0BATEIbHOCTH. 0003HaYCHMUSI, CTPOUTH pedeBbie
(15 9) 3anmanue BBICKA3bIBAHUS c UCTIOJIb30BaHUEM
MOCIIEZIOBATEILHOCTH TEPMHUHOJIOTHH, CBSI3AHHOM C  TMOHSTHEM
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PEKYPPEHTHOU

bopmynoit u
bopmynoit n-ro
YJICHA.
Apudmernueckas u
reoMeTpudecKas
IPOTPECCHN.

@opmyibl N-ro 4ieHa
apudmeTnyeckol  u
reOMETPUUYECKON
MPOTPECCUM, CYMMBI
MEePBBIX N YJICHOB.

N3obpaxenne 4ieHOB
apupMeTHIEeCKOi u
F€OMETPUYECKON
MPOTPECCUl  TOYKAMU
Ha KOOPAVNHATHOU
IIJIOCKOCTH.

JIuneinbIit u
SKCITOHEHITMATBHBIA
pocr. CroxHblie
TIPOIICHTHI

0CJIE0BATENbHOCTH.
AnanmusupoBats  ¢Gopmylny N-To  4ieHa
MOCTICIOBATEIBHOCTH WM PEKYPPEHTHYIO
Gopmyy u BBIYHCIIATD YJICHBI
MIOCTIEIOBATEIBHOCTEH, 3aJaHHBIX  OTHMH
dbopmynamu.

YcranaBiuBath 3aKOHOMEPHOCTb B
MOCTPOCHUH  TTOCIIEOBATEIBLHOCTH,  €CIIN

BBIIIMCAHBbI [1I€PBbIE HECKOJILKO €€ UJICHOB.
PacnioznaBatp apru(METHIECKYIO u
F€OMETPUYECKYIO0 MPOTPECCUU TPHU Pa3HBIX
croco0ax 3agaHusl.

Pemath 3amaun ¢ ucnosib3oBaHueM (Gopmyi
n-ro 4jieHa apupMeTHIeCcKon U
reOMETPUYECKOM MPOrpecCuid, CYMMBI ITEPBBIX
N YIEHOB.

N300paxaTh 4i€Hbl IOCIEI0BATEILHOCTH
TOYKAaMH Ha KOOPAMHATHOM MJIOCKOCTH.
PaccmaTtpuBarh mnpuMepbl MpOLECCOB U

SABJICHUI u3 peanbHOMI JKU3HU,
WITIOCTPUPYIOLHE W3MEHEHHE B
apudmeTnyeckoi IIPOTPECCHH, B
reOMEeTPUYECKON MpOrpeccuu; H300pakaTh
COOTBETCTBYIOIIHE 3aBHCHUMOCTH
rpaduYeCKy.

Pemrate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU
MOCTICIOBATEIBHOCTSIMU, B TOM YHUCIIC 3a0a49H
U3 peabHOW JKU3HU C WCIOJIb30BaHUEM
MUQPPOBBIX ~ TEXHOJOTHHA  (AJIEKTPOHHBIX
TabnuI, TpadUIecKoro KaJIbKYIsATOpa W
T.IL.).

Pemrate 3amaum Ha CIIOKHBIE TPOIICHTHI, B
TOM YHCIIC 33/1a4H U3 PEaIbHOW MPAKTHKH (C
UCTIOJIb30BaHUEM KaIIBbKYIISITOPA).

3HAaKOMUTbCS €  UCTOpPUEH  pa3BUTHSA
MaTEMaTHUKU
IloBTOpEHME, Yucma w BeruucieHus| OnepupoBaTh MOHATHUSAMMU: MHO>ECTBO,
00o0wIenuE, (3anmce, CpaBHEHME, | TIOAMHOXECTBO, OIICpAlMX HaJl MHOYKCCTBAMM,
cucTemMaTru3anus JIEUCTBUS c| Wcmonbp30BaTh rpaduueckoe MpeacTaBlIeHUE
3HAHUN ,Z[Gf/iCTBI/ITGJ‘IBHBIMI/I MHO>XKECTB JJIA OIIUCaHUus PCaJIbHBIX
(18 u) YUCIIAMH, ypcaoBas| MPOLIECCOB U SBJICHUM, NPU PELICHUU 33134 U3
npsimMasi; IIPOLIEHTEHI, Apyrux y‘le6HLIX npeaAMETOB.
OTHOLICHMU, AKTyanu3upoBaTh TEPMHUHOJIOT IO u
IPOIIOPIHH, OCHOBHBIE JICUCTBHUSI, CBSI3aHHBIE C YHCIIAMU:
OKpYyTJICHHE, HaTypajJlbHOE YHCIIO, IIPOCTOC M COCTAaBHOE
npuOIMKEeHNe, OLEHKA;| YWClia, JICTMMOCTh HATYPalbHBIX YHCEI,
pelieHue TEKCTOBBIX | IPU3HAKHU JCIUMOCTH, LICJIOC YHUCIO, MOOYb

3a1au apuGMeTHUICCKUM
criocobom)

yricia, OOBIKHOBEHHAsI U JeCATUYHAs APoOH,
CTaHJAPTHBIA BUA YHCIa, apuMeTHUECKUid
KBaJPaTHbIA KOpPEHb. BBINOIHATE JEHCTBUS,
CpPaBHHUBATh u yIOPSA04YNBATh YyHucaa,
NPEJCTABIISATh YUCIA HA KOOPAMHATHOM MPSIMOM,
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OKpYIUIATb YMCJIA, BBIIIOJIHATL TIPUKUIAKY U
OLICHKY PE€3yJIbTaTa BbIYHACIICHUIA.

Pemath TekcToBBIE 3amaun apuUhMETHUECKHM
ciocobom. Pemars mpakTHueckue 3ajxadu,
coJepKallMe  INPOLEHTHl,  JOJM,  4YacTH,
BBIPAXKAIONIAE 3aBHCHMOCTH: CKOPOCTh
BpEeMsI — PACCTOSIHHE, IIeHa — KOJIUIECTBO —
CTOUMOCTb, 00BEM pabOTBI — Bpems —
IPOU3BOUTEILHOCTD TPY/Ia.

Pa30Ouparb peanbHble KU3HEHHBIE CHUTYallUH,
(opMynMpoBaTh UX Ha SI3bIKE MAaTEMaTHKH,
HAXOJWTh PEIICHNE, IPUMEHSISI MATEMATHIECKUI
anrnapar, HHTEpPIPETUPOBATh PE3YJILTAT

AnreOpanveckue OrneprpoBaTh MOHSITHSIMU: CTETICHB C IIEJIBIM
BBIPAKCHUS nokasaresiem, apuMeTnyecKkuil KBaapaTHbINA
(mpeoOpazoBanue KOpeHb, MHOTO- 4JEH, anreOpandeckas
anredpanvyeckux Jpo0Ob, TOXKJIECTBO.
BBIPAXKEHHI, Brimmomaare OCHOBHEIE JNIEUCTBUS:
AOITyCTUMBIC BBITIOJTHATH ~ pacu€Tel 1o dopmyiam,
3HAYCHHS) npeoOpa3oBHIBATH LEIbIE, ApoOHO-
paIiOHAbHBIC BBIPAKEHUS W BBIPAKCHUS C
KOPHSIMH,  pEaJM30BBIBATH  pa3JI0KECHUE
MHOTOWIEHAa HAa MHOKUTEIH, B TOM YHUCIIE C
HCII0JIb30BAHUEM bopmyn pa3HOCTH
KBaJIpaTOB M KBaJpaTra CyMMBI U Pa3HOCTH;
HAXOJWTh JOTTYCTUMBIE 3HAYEHUS
MEPEMEHHBIX 7S JIPOOHO-paIlMOHATBHBIX
BBIpQKEHUI, KOpHEH. MouenupoBarh C
MOMOUILI0 (OPMYNT peajbHbIE MPOLECCHl U
SIBJICHUS
DOyHKIMHA OnepupoBaTh NOHATUAMU: YHKIINS, TpaduK
(moctpoenwue, byHKIIMKA, HYId QYHKOHH, TPOMEKYTKH
CBOMCTBA H3YYEHHBIX |3HAKOMOCTOSIHCTBA, POMEKYTKH
GyHKIUH; BO3pacTaHus, YObIBaHHWS, HauOOJbIIEE W
rpaduyeckoe HauMeHbIIee 3HaYeHUS (PYHKIIUHU.
pelleHre ypaBHEHUH | AHalIM3UpOBaTh, CpPaBHUBATh, OOCYXJaTh

U UX CHCTEM)

CBO¥CTBA (DYHKIIUH, CTPOUTH UX TPadUKH.
OnepupoBaTh HOHSITUSIMHU: npsiMast
POTNIOPIIHOHAILHOCTb, oOparHas
HPOTIOPIMOHAIIBHOCTD, JIMHEHHAs (QYHKIUS,
KBaJpaTH4YHas byHKIHS, napaboa,
rurnepoona.

Hcnonb3oBate rpaduku A OMpeeNeHUs

CBOﬁCTB, nponeccoB u 3aBHCHMOCTCﬁ, JJIs
peuecHud 3aaa4 H3 Apyrux y‘Ie6HBIX
npeamMcToB 151 peanLHoﬁ KHN3HHU,
MOJCINPOBATH C ITOMOIIIBIO Fpa(l)I/IKOB

pEalIbHBIE MPOLIECCHI U SBJICHUSL.
Bripaxatb ¢popmynaMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMHU

I'eomeTpus (68 yacoB)

Tpuronomerpus.

TeOpeMLI KOCHHYCOB U

CHHYCOB.

Omnpenenenue
TPUTOHOMETPUUYECKUX
¢yHKIMIT  yriaoB  oT

DopMynupoBaTh
TPUTOHOMETPUYECKUX
IIPSIMBIX YIJIOB.

GYHKOHA — TYIBIX

onpenenaeHus

n
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Peurenne 0 mo 180. BoBoauTe  TEOpeMy KOCHMHYCOB U TEOpEMY
TPEYroJIbHUKOB Kocunyc u  cuHyc|cHHYCOB(C painyCOM OITMCAHHOM OKPY>KHOCTH).
(16 q) IPSAMOT0 U TYHIOTrO yria.|Pemars TpeyroJbHUKH.

TeopemMa  KOCHHYCOB.|PemaTe MNpakTUUECKUE 3aJayd, CBOIALIMECH K

(O6006mEnHas) TeopeMa | HaX0KICHUIO Pa3IUYHBIX AJIEMEHTOB

CHHYCOB (C paanycoM | TpeyrojbHHUKa

OINKCAaHHOMN

OKPY’KHOCTH).

Haxoxnenue JUTAH

CTOPOH U BEJIMYUH

YTJIOB TPEYTOJIHHUKOB.

dopmysia  IOMIAIA

TPEYroJibHUKa  Yepe3

JIB€ CTOPOHBI U Yroj

MEXKTY HUMU.

dopmyna TJI01IAIU

YETBIPEXYTOJIbHUKA

4yepe3 ero JuaroHaav u

YTOJ MEXTy HUMH.

[IpakTnueckoe

MIPUMECHCHHE

JIOKA3aHHBIX TEOPEM
[IpeobpazoBanue [TonsiTre o |OcBauBarb TIOHSATHE npeoOpa3zoBaHUs
oxo0us. npeoOpa3oBaHUH moxoous.
Mertpuueckue O100Ms. HUccnenosats OTHOILICHUE JIMHENHBIX
COOTHOIIIEHUS CooTBETCTBEHHBIE JJIEMEHTOB  (QUryp Tmpu mpeoOpa3oBaHUU
B OKPYXHOCTH JJIEMEHTHl  MOJOOHBIX |moAoOus. HaxoauTs mnpumepsl moaoOus B
(10 9) ¢buryp. OKpYKaIoIIeH IEHCTBUTEILHOCTH.

Teopema 0o |BbBoaUT,  MeTpUYECKHME  COOTHOLICHUS

HpPOU3BEICHUH MEXAYy OTpe3KaMH XOpH, CEeKyIuX H

OTpPE3KOB XOpJ, |KacaTeabHBIX C HUCIOJIb30BAHHEM BIMCAHHBIX

Teopema 0 |YrJoB M MOJOOHBIX TPEYrojbHUKOB. Pemiath

HpPOU3BEJICHUH reoOMeTpUYecKHe 3a7adyd U 3aJaud U3

OTPE3KOB  CEKyUIMX, |pEaJlbHOW  JKU3HM C  HCIOJIb30BAaHHEM

TeopeMa O KBajapaTe |MOJO0OHBIX TPEYrOJIbHUKOB

KACaTEIbHOM.

[Ipumenenue B

pelieHun

TeOMETPUYECKHUX 32124
Bexropsr (12 4) Omnpenenenue Hcrnonb30BaTh BEKTOpPHl Kak —HAIpaBICHHbBIE

BCKTOPOB, CJIOKCHUC
" Pa3sHOCTb BCKTOPOB,
YMHOKCHUC BCKTOpPaA
Ha 49ucCJIo.

OTPe3KH,  HCCIEeN0OBaTh  T'€OMETPUUYECKUN
(mepememenne) W Qusmyeckuit  (cuia)
CMBICITBI BEKTOPOB.

3HaTh OMNpeAeNeHUs CYMMbl H Pa3HOCTHU

Ddu3nYecKuit U | BCKTOPOB, YMHOXCHUSA BCKTOpa Ha 4YHCIIO,
I‘COMCTpI/I‘IeCKI/Iﬁ HCCICI0BATh l"eOMeTpI/I‘ICCKI/Iﬁ H (I)H?»PI‘IGCKPIﬁ
CMBICJI BEKTOPOB. CMBICJIBI OTHUX onepauﬂﬁ.

Paznoxenue Pemars TCOMECTPUUICCKUC 3agadyun C
BCKTOpPa 10 ABYM | UCIIOJIb30OBAHUEM BCKTOPOB.

HCKOJUIMHCAPHBIM PacknaasiBaTh BCKTOP 8 (0) ABYM
BCKTOpaM. HCKOJUIMHCAPHBIM BCKTOPAM.
KOOp,I[I/IHaTLI BCKTOpA. Hcnonws3oBaTh CKaJIPHOC IIPONU3BCIACHUC
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CkansipHoe

BCKTOPOB, BBIBOAWUTL €0 OCHOBHBLIC CBOICTBA.

MIPOU3BEJICHUE Bpruucnsate cymMMmy, pa3HOCTh U CKAISIPHOE
BEKTOPOB, €ro |MpOU3BEICHHUE BEKTOPOB B KOOpAMHATAX.
IPUMEHEHHE st |IIpuMeHsTh  cKadsipHOE TPOU3BEACHUE  JUIs
HAXOXJIEHUS JJTMH W |HaXOXJEHUS JITMH U YTJIOB
YTJIOB.
Pemenne 3amau ¢
MTOMOIIIbIO BEKTOPOB.
[Ipumenenue
BEKTOPOB JUTSt
perieHus 3a1a4
KUHEMaTUKU u
MEXaHUKU
JlexapToBbI JexapToBbI OcBauBatb TIOHATHE MIPSIMOYTOJIBHOM
KOOPJAMHATHI Ha | KOOPJMHATHI TOUYEK HA |CHCTEMBbI KOOPJAUHAT, JEKAPTOBBIX KOOPAMHAT
IIJIOCKOCTH MJIOCKOCTH. TOYKHU.
(99) VpaBHeHne npsAMON. |BbIBOIUTH ypaBHEHHE MPAMOW M OKPYKHOCTH.
VrimoBon Boiaenste monHBIN KBagpaT MJIsi HAXOKJICHUS
Ko purmeHt, LIEHTpa M paauyca OKPYKHOCTH IO €€
TaHTEHC yria |ypaBHEHHIO.
HaKJIOHa, Pemare 3amaunm Ha HAXOXKICHUE TOYEK
napajuiesibHble U |TepeceueHusi TPSIMBIX M OKPYXKHOCTEH C
NEPHEHANKYJIIPHbIE MIOMOIIBI0 METOJa KoopauHar. Vcnoss3oBarhk
npsIMBIE. CBOMCTBa YIJIOBOTO KO3 uUIlMeHTa MpSIMOn
VYpaBHeHue IpU pelIeHUH 3a4ad, s OINpeAesICHUs
OKPYKHOCTH. PacoJIOKEHUS TPSIMOH.
Haxoxnenue [IpuMeHsTh  KOOpAMHATBI TPH  PEHICHUU
KOOpJIMHAT TOYEK |IFEOMETPUYECKHX W IMPAKTUYECKUX 3a4ad, s
nepeceveHust MIOCTPOEHHUS MaTeMaTHYECKHUX Mozenen
OKPYXHOCTH U |pealbHbIX 33734 («METOJ1 KOOPIUHATY).
MPSMO. Meton |Iloap3oBaTbes VIS MOCTPOCHUS u
KOOpAUHAT Opyu | MCCIeI0BaHUN IIUPPOBBIMU PECYPCAMHU.
peuieHun 3HAKOMUTBCS C UCTOPUEN pa3BUTHS T€OMETPUU
reOMETPUYECKUX
3a/1a4.
Hcnons3zoBanue
MeToJa KOOpJIMHAT B
MIPaKTUYECKUX
3a1a4ax
[IpaBunbHbIE [IpaBuiibHBIE DopMynHpoBaTh OINPEACIICHHE IPABUIbHBIX
MHOT'OYTOJIbHUKH. MHOTOYTOJIbHUKH, MHOTOYTOJIbHUKOB, HAXOJIUTh UX AJIEMEHTBHI.
JInvHa OKpYXKHOCTH BBIYHCIICHHE ux |Ilonp3oBarbes MOHSTUEM JUTMHBI
Y TUIONIA/Ib KpyTa. sneMeHToB. Yucno /7 |OKPYXKHOCTH, BBEACHHBIM C  IOMOIIBIO
Boruncnenune JUIMHa ~ OKPYKHOCTH. |IPaBUJIBHBIX MHOTOYTOJIBHUKOB, OIpPEAEAThH
rJIomaaen Jnuna Oyru |4yucio [/, JiuHy Oyrd ¥ pajuaHHyl0 Mepy
(8 1) OKPY’KHOCTH. yria.

Pannannas mepa yria.
[Tnomans kpyra u ero
9NIEMEHTOB (CEKTOpa U
CETrMEHTA).
Brruncnenune

Iouagen duryp,

[IpoBoauTh nIEpPEXO] OT pPAJAMAHHOW MEPBI
yIJja K IpayCHON 1 Ha00O0pOT.

Onpenensrs mIomaas Kpyra.

BoBogute  Qopmynel (B rpagycHoOW
pazvaHHON Mepe) Ul JUIMH Jyr, Iulouiaaen
CEKTOPOB U CETMEHTOB.
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BKJIFOYAIOIIUX
3NIEMEHTHI Kpyra

Boeraucnsate mnomany Guryp, BKITFOYAFOIIAX
AJIIEMEHTBI OKPY>KHOCTH (Kpyra).

Haxomute muomanu B 3agayax peaibHOM
KU3HU

JIBM>KEHUS TIOCKOCTH

(6 )

[Tonsitue o nBUXEHUH
IIJIOCKOCTH.
[TapannenbHbii
IIEPEHOC, IIOBOPOT H
cummerpus. Ocu
LEHTPbl CHMMETPHUHU.
[Ipocreiimue
MIPUMEHEHHS B
pelieHnu 3a1a4

Pa3bupars  mpumepsl, HWUIIOCTPUPYIOLIUE
IIOHATUSA  JIBWJKEHHs, LIEHTPOB U  OCEH
CUMMETPHUH.

DopMynHupoBaTh OIIpeaeICHUs

MapajuIeIbHOTO MEPEHOCA, TIOBOPOTA U OCEBOM
CUMMETPHH. BBIBOOUTH MX CBOMCTBA, HAXOAUTh
HENOABMXHBLIE TOYKU.

Haxomute 1LEeHTpEI W OCHM  CHUMMETPHUU
POCTEHIINX PUryp.
[IpuMeHATh  mapajuleNIbHBIA ~ [IEPEHOC U

CUMMETPUIO TIPU PEHIEHUH TeOMETPUYECKHUX
3az1a4 (pa30uparb MpuUMeEpHI).

Hcnonws3oBath JUTSt MTOCTPOCHHUS u
HcCie0BaHuM IUGPOBBIE PECYPCHI

[ToBTOpEHNME, [ToBTOpEHUE OnepupoBaTh MOHATUSAMHU: (UTypa, TOUKa,
00o0u1eHue, OCHOBHBIX MOHSTHH H |mpsmas, yroJi, MHOTOYTOJIbHUK,
cUCTeMaTH3aIus METOZIOB KypcoB 7—9|paBHOOEIPECHHBIH u PaBHOCTOPOHHUIM
3HaHUHU KJIaccoB, 0000IIEHHE U |TPEYroJbHHUKH, IPSIMOYTOJIbHBIN TPEYTrOJIbHUK,
(7 9) CUCTEeMaTH3aIus MeIuaHa, OuccekTpuca u BBICOTA
sHanuil. [Ipocreiimme | TpeyroapHuKa,  Mapauieiorpamm,  pomo,
reoMeTpudeckue  (hu- | IpSIMOYTONBHHUK, KBaJIparT, Tparnernus;
Typpl U HX CBOWCTBA.|OKPY)KHOCTb, KacaTeJlbHasi; paBEHCTBO U
N3mepenue nogooue duryp, TPEYroJbHUKOB;
F€OMETPUYECKUX NapajuleIbHOCTh W TEePHIEHIUKYISIPHOCTh
BEJIMYMH. HPSIMBIX, YTOJI MEXKIY HPSIMBIMU, CUMMETPHS
TpeyronbHUKH. OTHOCHUTEJIbHO TOYKM M MPsIMOM; JJUHA,
[TapannensHble U |paccTosiHMe, BeJIMYMHA yIWa, IUIOLIAMb,
HEePIEeHIUKYISPHbIE HepUMETP.
npsiMbIE. Hcnonb3oBath (opMynbl: mepumMeTpa U
OKpYyXHOCTb M KpPYT'. |IJIOLIAAH MHOTOYT OJIbHUKOB, JUTAHBI
I'eomerpuueckue OKPY)KHOCTH M IUIOIIAaH Kpyra, o0béMma
MOCTPOCHUA. YTIIBI B |MPSMOYTOJILHOTO Mapaiesienune/ia.
OKPY>KHOCTH. OnepupoBaTh MOHATUAMU: TPSAMOYTOJIbHAS
Bnucannbie U |cHucTeMa KOOpPJMHAT, BEKTOP; MCIIOJIL30BATh
OTIMICAaHHbIE 9TH TOHSTHUS ISl MPEICTABIICHHUS NAaHHBIX U
OKPY>KHOCTH pelieHust 3a7ad, B TOM 4YHCIE U3 JpPYrux
MHOTOYT'OJIbHUKOB. y4eOHbIX mpenmeroB. PemaTs 3amaun  Ha
[Ipsamas U |[IOBTOPEHHUE OCHOBHBIX MIOHATUH,
OKPY>KHOCTb. WIIIOCTPALMIO CBA3EM MEXIY pa3IuuHbIMU
YeTpIpEXyroJbHUKY. qacTsIMU  Kypca. BbwiOupate wMeron Ui
Bnucannsie U |peleHus 3a/1a4H.
OIMCaHHbIE Pemare 3agaun 13 NOBCETHEBHOM KU3HU
YEThIPEXYTOJIbHUKU.
Teopema Iludaropa
u Havasa
TPUTOHOMETPHH.
Pemenne o0mmux
TPEYTOJIbHUKOB.
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[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[IpeoOpazoBanus
MJIOCKOCTH.
Jewxkenus. [lomoOue.
Cummertpusi.
[Lomanp.
Brruncnenue
mwiomaaen. Ihromanu
1OTIOOHBIX QUTYD.

JlexapToBbI
KOOPAWHATHI Ha
IIJIOCKOCTH.

BexTopsl Ha
IIJIOCKOCTH

BepositTHocTh u cratucTuka(34 yaca)

[ToBTOpenue kypca 8
KJacca
(4 )

[IpencraBnenue
nagaeIxX. OnucareabHas
cratuctuka. Onepanuu
Haxg COOBITHSIMH.
HezaBucumocts
coObBITHI

[IoBTOpATP  M3y4EHHOE U
CHCTEMY 3HAHMIA.
Pemarr 3amaum
OTIMCaHUE JAHHBIX.
Pemats 3a/1a9n Ha HaxO0XJICHHUE
BEpPOSITHOCTEH OOBEIUHEHHS | TIepeceUeHUs
COOBITHI, B TOM 4YHCJIE€ HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM IpapUUecKUX MpeAcTaBIeHUN
U JIepeBa CIIy4alHOTO OTbITA.

Pemate 3a/1a41 Ha MEPEUYHCIICHHUE
KOMOWHamii (Yuciia TepecTaHOBOK, YHCTIa
COYCTAaHMI), Ha HAXOXJICHHUE BEPOATHOCTEH
COOBITHI C TpUMEHEHHEM KOMOWHATOPUKH, B
TOM YHCJIE C WCIOIb30BAHUEM TPEYrOJIbHUKA
[Tackans

Pemarp, npumeHsisi KOMOMHATOPUKY, 3a/1a4yd
Ha BBIUMCIICHUE BEPOATHOCTEMN, B TOM YHCIIE C
MOMOUIBIO JJEKTPOHHBIX TaOIUIl B XOJe
MPAKTHYECKON pabOThI

BBICTpanBaTh

Ha MMpeaACTaBJICHUC n

FeOMeTpI/I‘IeCKaSI

BEPOSITHOCTh
(4 9)

['eomerpuyeckas
BEPOSATHOCTb.
Cry4aliHblii BBIOOD
TOYKH U3 (GUTypbl Ha
IUIOCKOCTH, U3 OTpE3Ka,

OcBaunBathb IIOHATHC FCOMeTqu6CKOﬁ
BCPOATHOCTH. Pemarp 3amaun Ha HAXO0XKJICHHUE
BepOHTHOCTCﬁ B OIIbITax, IIPCIACTABHUMBIX KaK
BBI60p TOYCK HU3 MHOT'OYIr'OJIbHUKA, Kpyra,
OTpE3Ka WM AYIr"d OKPYKHOCTH, YHCIOBOTO

U3 IYTH OKPY’KHOCTH | TIPOMEKYTKA
Wcneitanus beprymm Hcneitanne. VYcnex OcBauBatb HOHATHSA: UCIIBITAHUE,
(6 9) u Heynada. Cepus |s1eMeHTapHOe COOBITHE B UCHBITAHUU (yCIex
VICTIBITAHU I 70 |M Heyjada), Cepusl HUCIBITAHWN, HACTYIUIEHHE
IIEPBOTO ycrexa. |IepBOro ycrexa (HeyJdauH), cepHst UCTIBITaHUMN
Hcnbitanus bepuymn.
bepnymnu. Pemats 3a1a4n Ha HaXO0XJICHHE
BepostHocTn BEPOSITHOCTEH COOBITUII B CEPUM HCIBITAHHMA
COOBITUH B CepuUM |0 TEpBOrO Yycmexa, B TOM YHCIE C
UCIIBITAaHUI IPUMEHEHHEM bopmyIibl CYMMBI
bepnymnu. reOMETPUUECKON IPOTPECCUM.
[IpakTnueckas PemaTtsp 3aaun Ha HAXOKJEHNE BEPOSITHOCTEN
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pabora
«Hcnprtanus
bepuymnmw»

5JIEMEHTApHBIX COOBITHH B CEpUU HCIBITAHUIL
bepHyum, Ha HaxoXXJIEHHE BEpPOATHOCTU
OIPEACIEHHOIO 4YHClIAa YCIIEXOB B  CEPHUU
ucneltanuii  bepHyum.  M3ydate B Xxoze
[IPAKTUYECKOH paboThl, B TOM 4YHCIE C
IIOMOILIbIO LIU(POBBIX PECYPCOB, CBOWCTBA
BEPOSITHOCTH B CEPUM HCIIBITAaHUN bepHyiun

CrnyuaiiHas BeJIMYMHA

(61)

CrnydaifHast BeJlUYMHA
u pacnpezeneHue
BEPOSTHOCTEM.
MaremaTnueckoe
0KHMJIaHUE U TUCTIEPCUS
CIy4alHOW BEJIIMYMHBI.

[Tpumepsr
MaTeMaTU4eCcKOro

0 KHTaHUS Kak
TEOPETUYECKOTO
CpEIHETO 3HAYECHUS
BEJIMYMHBI.

IlonstTve o  3akoHe
00IBIITNX yuCell.
N3mepenne
BEPOSITHOCTEN c
MTOMOIIIBIO 4acToT.
[Tpumenenue 3aKOHa

OOJIBIINX YKCENT

OcBouTh NOHSATHS: CllydyaliHash BEJIUYMHA,
3HAYCHUE CIy4ailiHOM BEJINYNHBI,
pacnpeneneHre BeposSTHOCTEM.

N3yuaTh 1 00CyXIaTh MPUMEPHI JTUCKPETHBIX
U HENpPEpBIBHBIX CIY4allHBIX BEJIWYUH (POCT,
BEC YEJIOBEKA, YNCIEHHOCTh HACEJICHUs, IPyrue
M3MEHYMBbIE BEJIWYMHBI, PacCMaTpPUBABILUECS
B KypC€ CTaTUCTHKH), MOAEIBbHBIX CIIy4ailHBIX
BEIMYUH,  CBSI3aHHBIX  CO  CIIy4ailHBIMHU
onbITaMu  (OpocaHUWEe MOHETBI, WIPaJbHOI
KOCTH, CO CITy4ailHbIM BHIOOPOM H T. II.).

OcBauBathb IIOHSITUS: MaTeMaTHYECKOE
O)XKHIaH1E CITy4alHOM BEJIMUNHBI Kak
TEOPETHYECKOE Cpe/IHEE 3HAUCHHE, TUCIEPCHUS

CIIy4yallHOM BEJIMYMHBI KaK aHaJOr JUCIEPCHH
YHUCIIOBOTO Habopa.

Pemarp 3a71auu Ha BBIUHCIICHUE
MaTeMaTUYEeCKOTO OXMIAHUS W JAUCHEPCUU
JMCKPETHOM  CIIy4alHOW  BEJIMYMHBI IO
3aJJaHHOMY paclpeesieHni0, B TOM 4YHCIE
3a]a4, CBS3aHHBIX CO CTPaxOBaHUEM H
JOTEpEsSIMHU.

3HAKOMUTBCS C MAaTEMATUYECKUM OXKHJIaHHEM
U JUCIepCUeil HEKOTOPBIX pachpeiesieHUl, B
TOM YHCII€ PpaCIpeleIeHUs CIy4alHOM
BEIMYUHBl  «UUCIO  YCIEXOB» B  CEpUU
ucnbiTanuii  bepnymm.  M3ydarb  yactoty
COOBITUSI B  TOBTOPSIOMIMXCS  CIIy4alHBIX
OTIBITAX KaK CIyYalHYIO BEJIMYHHY.
3HAKOMUTBCS C 3aKOHOM OOIBIIMX Yucen (B
dopme bepuymnu): mpu OoJbLIIOM YHCIE
OMBITOB 4YacToTa CcOOBITHUS OJM3Ka K €ro
BEPOSATHOCTH.

Pemrare 3amaun Ha u3MepeHue BEPOSTHOCTEN ¢
MOMOIIbI0 4acToT. OOCyXIaTh pOJIb 3aKOHA
0OJBIIMX YKCel B OOOCHOBAaHWU YacCTOTHOTO
METO/1a U3MEPEHUS BEPOSITHOCTEN.

OOcyxgaTh 3aKOH OONBIIMX YHCEN Kak
MPOSIBJICHUE CTAaTUCTUYECKOW YCTOWYMBOCTH B
M3MEHYUBBIX SIBICHUSX, POJIb 3aKOHA OOJBIINX
qrices B IPUPO/IE U B )KU3HU YeJI0OBEKa

O06o01eHue,
(10 9)

KOHTPOJIb

IIpencrasienne
maHHBIX. OnucarenbHas
CTaTUCTHKA.

IloBTOpsATE  W3ydEHHOE W
CUCTEMY 3HAHUMU.
Perare 3aaun Ha IPEACTABICHUE U ONIMCAHUE

BbICTpanBaTh
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BepositHOCTB
CIIy4allHOTO  COOBITHSIL.
DJIeMEHTBI
KOMOWHATOPHKH.
Crnyualinbpie BEJIMYMHBI U
pacrpeneneHus

JTAHHBIX.

Pewary 3amaum Ha HaxXOXKIEHUE BEPOATHOCTEU
cOOBITHI, B TOM 4HCI€ B OIbITaX C
PAaBHOBO3MOKHBIMHU AJIEMEHTaPHBIMU
COOBITHSIMH, BEPOATHOCTEH OOBEOUHEHUS U
nepeceueHus: COOBITUH, BEIYUCIISATH BEPOSTHOCTH
B OIBITaX C CEPUSIMU CITyYaWHbBIX HUCIbITAHUN
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