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|. IlosicHuTeEIBHAS 3aNIMCKA

PabGouas mporpamma mo ydyeOHOMY mpeamery «MaremaTuka» 0a30BOro ypOBHS IS
obyuaromuxcs 10 —12 xmaccoB pa3paboraHa Ha ocHoBe DemepaqbHOrO0 TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa CPEIHEr0 OOIIero o0pa3oBaHUsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABABIIEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHHUIO, M TPATUIHMNA POCCHICKOTrO
obpa3zoBanus. Peanmzanus mnporpammsl oOecredMBaeT OBJAJCHHE KJIHOYEBBIMH KOMIIETEHIMSMH,
COCTABIIIOUIMMHM ~ OCHOBY JUIS CaMOpPa3BUTHUS M  HEMPEPHIBHOIO 00pa3oBaHMsA, LEIOCTHOCTD
OOIIEKYJIBTYPHOI'O, IMYHOCTHOT'O U II03HABATENILHOTO PA3BUTUA JIMYHOCTH O0yUaIOIIHUXCSL.

B paboueit mporpamMme yuTeHBl HJieW U MOJIOKEHUS «KOHLENuu pa3BUTHS MaTEMaTHYECKOIO
obpa3oBanus B Poccuiickoit @enepanun». B cooTBeTcTBUM ¢ Ha3BaHMEM KOHLEMIMH, MAaTEMaTHUECKOE
oOpa3oBaHMe JOJDKHO, B YAaCTHOCTH, TPEAOCTABIATh KAXKAOMY OOy4aromeMycs BO3MOXHOCTb
JOCTHKEHHUSI YPOBHS MaTeMaTHUECKUX 3HAHUN, HEOOXOIUMOIO [yl JaJbHEHIIeH yCHEeIIHOW >KU3HU B
obmectBe. VIMEHHO Ha pemieHHe 3TOM 3aJa4ydl HaleleHa MpUMepHas pabodasi mporpamMMa 0a30BOTO
YPOBHSI.

[TpuoputeTHbIMH TENIIMH O0y4eHusi maremaTuke B 10—12 kmaccax Ha 0a30BOM YpOBHE
SBIISIIOTCSL:

- (hopMupOBaHHE IIEHTPATBHBIX MAaTEMAaTUYECKUX MOHITHH (YMCIIO, BEIMYMHA, TeOMETpUIecKas Gpurypa,
IEpEMEHHAsA, BEPOATHOCTh, (YHKIMS), 0O0ECHEeUUBAIOIIUX IPEEMCTBEHHOCTh M HEPCHEKTUBHOCTD
MaTeMaTHIECKOro 00pa3oBaHus 00yJarOIINXCS;

- OJBE/IEHUE OOYUaIOIIMXCS HA JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aHMMOCBSI3U MAaTEeMaTUKH U
OKpY’KaIoIIero MUpa, MOHMMaHUE MAaTEMATUKN KaK YaCTH OOIIEH KyJIbTyphl YETIOBEUECTBA;

- pa3BUTHE MHTEIJICKTYAIbHBIX M TBOPUYECKUX CIOCOOHOCTEH O0OydarolMXcsi, I03HaBaTEIbHOM
aKTUBHOCTH, HCCJIEJIOBATEIIbCKAX yMEHHH, KPUTHYHOCTH MBIIUICHHUS, HHTEpeca K H3YYCHHUIO
MaTEeMaTHKH,

- ¢opmupoBanue (YHKIMOHATHHOH MATEeMaTHYECKOM TPAMOTHOCTH: YMEHHUS  pacIO3HABaTh
MaTeMaTHYeCKUE AacleKThl B peallbHbIX JKM3HEHHBIX CUTYyallUAX W NpPU HU3YYEHUH APYTUX Y4eOHBIX
MPEMETOB, TIPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (POpMyTUpOBaTh UX HA SI3BIKE MAaTEMATHKH
U CcO3[aBaTh MaTeMaTHYECKUE MOJEIH, IPUMEHATh OCBOSHHBII MaTeMaTHUeCKU ammapar AJs pelieHus
MPAaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIPETHPOBATH M OIICHUBATH IOJYYEHHBIE PE3YJIbTATHI.

VYuebHblit Kypc «AusreOpa ¥ Hadana MaTeMaTHMYeCKOro aHaliMu3a» sBISETCS OJHUM M3 Hauboiee
3HaYMMBIX B TMPOrpaMMe CTapIield MIKOJBI, TOCKOJIbKY, C OJIHOW CTOpPOHBI, OH O00eCre4YnBaeT
MHCTPYMEHTAJIbHYIO 0a3y A M3y4eHHs BCEX E€CTECTBEHHO-HAYYHBIX KypCOB, a C APYrol CTOPOHBI,
dbopmupyeT JTIoTHYecKoe U aOCTPaKTHOE MBIIIICHHE YJaluXcs Ha yPOBHE, HEOOXOIMMOM JUISI OCBOCHHS
KypcoB MH(GOpPMaTHUKH, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax naHHoro yyeOHOro kypca
y4amimecs: OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (OpMYIHUPYET CBOU
JOCTHIKEHHs B MaTeMaTH4eckoi popme.

VY4eOHbIli Kypc anreOpsl W HadaJl MaTeMaTHYeCKOTO aHaju3a 3aKiIaJblBaeT OCHOBY IS
YCIIEIIHOTO OBJIQJICHUSI 3aKOHaMHU (PU3MKHM, XUMHH, OWOJIOTHMHM, TMOHMMAHUS OCHOBHBIX TEHJIEHIUH
HSKOHOMHKHM ¥ OOIIECTBEHHOW J>XU3HH, ITO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCIOJb30BAaTh MX B TOBCEIHEBHOH >Xu3HU. B Toxe Bpems
OBNIaJIcHUEe AOCTPAKTHBIMH M JIOTHYECKH CTPOTMMH MAaTEeMAaTWYCCKHUMH KOHCTPYKIIUSIMH pPa3BHUBACT
YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTUHHOCTb YTBEPXKJIEHHUS, HCIIOIb30BATh
000011IeHNe U KOHKPETH3aI1Io, a0CTparupoBaHUe U aHaJIOrHI0, GOPMUPYET KPeaTUBHOE M KPUTHUYECKOE
MbllUIeHHe. B Xo/1e n3yueHus anreOpsl 1 Hayaja MaTeMaTHYeCKOro aHAJIM3a B CTaplIel MIKOJE yJaluecs
MOJTyYarOT HOBBIM OMBIT PEUICHUS MPUKIIAIHBIX 33]a4, CAMOCTOSITEIIBHOTO MOCTPOSHHSI MAaTEMaTHIECKUX
MoOJIeJIel peaJIbHBIX CUTyallud M WHTEpIpeTalMy MOJYYEHHBIX PELICHUH, 3HAKOMATCS C HpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TpUPOJE, HAyKe H B HCKYCCTBE, C BBIJAOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSMHU U UX aBTOPAMH.

VY4eOHbIi Kypc 00siafaeT 3HAUNTEIFHBIM BOCIIUTATEILHBIM TIOTEHIINAIOM, KOTOPBIH peaan3yeTcs
KaKk 4epe3 ydeOHbBI MaTepuall, CrocoOCTBYIOIUN (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHMS, TaK U
yepe3 cnenuduky y4eOHOW JeATEeTbHOCTH, TPEOYIImEeH CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MIPOJIOIDKUTEIHLHON KOHIICHTPAIlMY BHUMAHUS M OTBETCTBEHHOCTH 3a MOJyYCHHBIH pe3yibTar.

B ocHoBe wMmeroauku oO0ydeHus aireOpe M HayajgaM MaTeMaTUYeCKOro aHalu3a JIEKUT
JesITeTbHOCTHBIN MPUHIUI 00ydeHusI.

BaxxHOCTh y4eOHOTO Kypca I€OMETPUM Ha YPOBHE CPEIHEro O0Iero oopasoBaHusi 00YyCIOBICHA
MPAKTUYECKOH 3HAYUMOCTBIO METANpEeJMETHBIX W TPEAMETHBIX pEe3yabTaTOB OOYYEHHUs T€OMETPUU B



HaNpaBICHUU  JIMYHOCTHOTO  pa3BUTHS  oOydarommxcs,  ¢GopMupoBaHus  (YHKIHOHAIHHOM
MaTeMaTHYECKOW TPaMOTHOCTH, M3YYCHHUsS APYrHMX y4eOHBIX AUCHUIUTMH. PazBuThe y oOydarommxcs
NPaBUWIBHBIX MPEACTABICHUH O CYIIHOCTH M MPOMCXOXICHUU TI'eOMETPHYECKUX a0CTpaKIIHi,
COOTHOIIICHUH PEATbHOTO W HJCaTbHOTO, XapaKTepe OTPaXKCHUsS MaTeMaTUYeCKON HAyKOW SIBICHUH |
MPOIIECCOB pEalbHOTO MHpa, MECTE TIEOMETPUHM B CHCTEME HAayK M POJIM MaTeMaTHYeCKOTro
MOJICJIMPOBaHUsI B HAaydyHOM II03HAHMM W B TIPAKTUKE CHOCOOCTBYeT (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHUSI OOy4alOMIMXCsI, a TaKXKE KAadeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJalTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsieTCs OJHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CpeJHEro oOIIero oopa3oBaHMUs,
TaK Kak 00eCIeYyrBaeT BO3MOXKHOCTh M3YYEHUS KaK JUCIUILTMH €CTECTBCHHO-HAYYHOW HAIIPABICHHOCTH,
TaK U TYMaHUTapHOM.

Jlorumueckoe MbIIICHHE, (opMUpyeMOe MpH W3YyYeHHH OOYYArOIIUMUCS TMOHATUHHBIX OCHOB
TE€OMETPHH U MOCTPOSHHUHU IIETIOUKH JIOTHYECKUX YTBEPKIACHUN B XOJ€ PEIICHUS] TEOMETPUUECKUX 3ajad,
YMEHHUE BBIJIBUTaTh W ONPOBEPraTh THIIOTE3bI HEMOCPEACTBEHHO HCIIONB3YIOTCS TPU PEIICHUH 33134
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (pU3HKH.

YMeHHE OpUEHTHPOBATHCS B TPOCTPAHCTBE HWIPACT CYIICCTBEHHYIO POJb BO BCEX OOJACTIX
JESATEeIbHOCTH YenoBeka. OprueHTalus YeJIOBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOANMOE YCIOBHE
€ro COIUAIILHOTO OBbITHsA, (hopMa OTPAKEHHsI OKPYKAIOIICTO0 MHUpPA, YCJIOBHE YCICIIHOTO MMO3HAHHS |
aKTUBHOTO TMpeoOpa3oBaHus JCHCTBUTENbHOCTH. OmepupoBaHWE MPOCTPAHCTBEHHBIMH OOpa3amu
00bEIUHSCT pa3Hble BUbI YICOHOW W TPYIOBOH ACATEIBHOCTH, SBJSICTCS OJHUM M3 MPO(ECCHOHAIBHO
Ba)XHBIX KayecTB, MOITOMY aKTyallbHa 337a4a (OPMHUPOBAaHUS y OOYUYAIOMIMXCSI MPOCTPAHCTBEHHOTO
MBIIUICHUS KaK Pa3HOBUIHOCTU OOpPA3HOTO MBIILICHHS — CYIIECTBEHHOTO KOMITOHEHTA B TMOATOTOBKE K
NPaKTHYECKOHN JISSITETbHOCTH [0 MHOTUM HAIPaBIICHUSIM.

[lens ocBOeHuUsi mporpammbl yueOHOro Kypca «l'eoMeTpusi» Ha 0a30BOM ypOBHE OOy4YCHHS —
001eo0pa3oBarebHOe U OOIICKYIbTYPHOE PAa3BUTHE OOYJarOMIMXCs depe3 00ecreueHne BO3MOXKHOCTU
NPUOOPETEHUS M UCIIOJIH30BAHUS CUCTEMATHYECKIX T€OMETPHUSCKUX 3HAHUH U JCUCTBUH, CrieIMpUIHBIX
reOMETPHH, BO3MOXXHOCTH YCIIEITHOTO TPOJIOJKEHUST 00pa30BaHUs 110 CIICIUATLHOCTSIM, HE CBSI3aHHBIM C
NPUKJIaJHBIM UCIIOJIb30BaHUEM T€OMETPHH.

[IporpamMa mo reoMeTpuu Ha 0a30BOM YPOBHE IpeIHA3HAYEHA ISl OOYJaroIUXCs CpeaHen
IIKOJIBI, HE WCIBITHIBABIINX 3HAYMTENBHBIX 3aTPYAHEHHI HAa ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS.
Takum o6pazom, obydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIHE MaTeMaTHYECKUE YMEHHUSI,
CBsI3aHHBIE CO CHeUU(UKOI reoMeTpun U HEOOXOAMMBbIE JUIS KU3HU B COBpeMeHHOM oOrectBe. Kpome
3TOTO0, OHU MMEIOT BO3MOXKHOCTh M3yYHTh T€OMETPHUIO Oosiee TITyOOKO, ecli B JajlbHEUIIEM BO3HUKHET
HEOOXOJMMOCTh B TEOMETPUYECKUX 3HAHUAX B MPO(ECCHOHAIBEHON IEATETbHOCTH.

JlocTrokeHue [enu OCBOSHHSI MPOrpaMMBbl 00ECTIEYMBAETCSI PEIICHHEM COOTBETCTBYIOUIMX 3ajad.
[TpuopureTHbIMH 3agadaMu OcBoeHHs Kypca «['eomerpum» Ha Ga3zoBom ypoBHe B 10—12 kiaccax
SIBIISTIOTCSL:

- (popMuUpOBaHUE TPEACTABICHHUS O T'€OMETPUU KaK YaCTH MUPOBOM KYIBTYPbI M OCO3HaHHE €&
B3aMMOCBSI3H C OKPYKAIOIIMM MHPOM;

- (opMHpOBaHHE TPEICTABICHUS O MHOTOTPAaHHUMKAaX W TeJlaxX BPalICHUS KaK O BaKHEUIINX
MaTeMaTHYECKUX MOJIEISIX, TO3BOJISIONINX OMUCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPYKAIOIIETO MUPA;

- (dopmupoBaHHE yMEHHUsS paclo3HaBaTh Ha YEpPTeXKax, MOJENAX M B pPEATbHOM MHpE
MHOTOTPAHHHUKH U TeJa BPaIlleHHS;

- OBJIaJICHWE METOJAaMH PEIICHUs 3a/ad Ha MOCTPOSHHS Ha M300paXEHHSX MPOCTPAHCTBEHHBIX
uryp;

- (opMHpOBaHHE YMEHHUS OIEPHPOBATh OCHOBHBIMH IOHATHUSMH O MHOTOTPAaHHHMKaX W Telax
BPAIICHUS U X OCHOBHBIMH CBOHCTBaMH;

- OBJIJICHUE AJITOPUTMAaMHU PEUICHUS] OCHOBHBIX TUIIOB 3371a4; ()OPMUPOBAHUE YMEHUS IPOBOAUTH
HECJIOKHBIE JIOKA3aTeNbHBIE PACCY)KIEHHsI B XOJ€ pEIICHHS CTEPEOMETPHUYECKHX 3amad M 3agad C
NPaKTHYECKUM COZICPIKaHUEM;

- pa3BHTHE WHTEIUICKTYAJIbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydYaromIuXcsi, MO3HABATEILHOM
AKTHBHOCTH, UCCIICJIOBATEIbCKAX YMEHHI, KPUTHYHOCTU MBIIUICHHS;

- ¢dopmupoBaHue (YHKIMOHATBHOH T'PAMOTHOCTH, pEIIEBAHTHOH T'€OMETPUH: YMCHHE
pacro3HaBaTh MPOSIBICHHUS T'€OMETPUYECKHX TOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KU3HCHHBIX CHUTYallUsAX W MPH H3YYCHUU APYTHMX YUEOHBIX MPEIMETOB, MPOSBICHHUS 3aBHCUMOCTEH H
3aKOHOMEPHOCTEH, (OPMYyIHPOBAaTh WX HA S3bIKE TEOMETPHH U CO3JIaBaTh I€OMETPHYECKHUE MOJIEIH,



IIPUMEHATh OCBOCHHBIM I€OMETPUUYECKHUM ammapar Uil pelieHus IPaKTUKO-OPUEHTUPOBAHHBIX 3a/ad,
MHTEPIPETUPOBATh U OLICHUBATH ITOJIy4CHHBIC PE3YJIBTATHI.

OTnu4uTeNbHOM OCOOCHHOCTBIO TPOTPaMMBI SIBISICTCS BKIIOYEHHE B KypC CTEPEOMETPUU B
Hayajle ero M3y4eHus 3ajiay, peliaeMblX Ha YPOBHE MHTYMTUBHOIO MO3HAHUS, U ONPeAEIEHHBIM 00pa3oM
OpraHu3oBaHHas paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBILUICHNS, CTUMYJHUPYET IPOTEKaHHME HMHTYUTHUBHBIX IIPOLIECCOB, MOTHUBHUPYET K JallbHEHLIEMY
U3YYEHHUIO NIPEAMETA.

[Tpeanourenue oTAAETCS HAMIIAIHO-KOHCTPYKTUBHOMY METOJly 0OY4€HUs, TO €CTh TEOPETUUYECKHE
3HaHUS HMMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb IIPEIAMETHO-IIPAKTHUYECKOW aAesaTesbHOCTU. PasBurhe
IIPOCTPAHCTBEHHBIX IPEJICTABICHUNH y OOydYarolIMXCsi B Kypce CTEpEOMETPUM IPOBOJUTCA 3a CUET
pelieHuss 3aJad  Ha CO3JaHMe IPOCTPAHCTBEHHBIX 00pa3soB M 3agad Ha  OINEpUPOBAHUE
IIPOCTpaHCTBEHHbIMU oOpa3amu. CozgaHue oOpa3a NpPOBOJUTCA C ONOPOM HA HArsAHOCTh, a
OlepUpOBaHUE 00pa30M — B YCJIOBHUAX OTBJICYCHHS OT HATJSHOCTH, MBICICHHOTO H3MEHEHHUS €ro
UCXOJHOTO COEPIKAHUS.

YueOHblit Kypc «BeposTHOCT M CTaTHUCTHKa» 0a30BOrO YPOBHS SIBIISICTCSI MPOJOJDKEHUEM H
pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca 0a30BOro ypoBHs OCHOBHOH mikonbl. Kypc mpenHazHaueH
it (GopMUpOBaHHS Y OOYYarOIIMXCS CTATHCTUYECKOH KyJabTYpPhl M TIOHUMAaHUS POJH TEOPHH
BEPOSATHOCTEH KaK MaTeMaTH4YeCKOr0 HWHCTPYMEHTa Ul M3YyYeHHs CIy4alHbIX COOBITHH, BEJIMYHMH U
nporeccoB. [lpu wu3ydeHum Kypca oOoramaroTcs IPEACTaBICHHS OOYyYarolMXCs O MeTojax
MCCIIeIOBaHMSI U3MEHUMBOIO MHpA, Pa3BUBAETCS MIOHMMAaHUE 3HAYUMOCTU U OOLIHOCTH MaTeMaTHYECKUX
METOJOB IT03HAHUS KAK HEOTHEMJIEMOM 4aCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O0 MUPOBO33PEHUS.

CopnepxaHue Kypca HalpaBiICHO HA 3aKpEIUICHWE 3HAHUH, MOJIyYEHHBIX IIPU HM3Y4EHHH Kypca
OCHOBHOM IIKOJIbI M HA Pa3BUTHUE IIPEACTABICHUN O CIIy4alHBIX BEJIMUYMHAX U B3aUMOCBS3SIX MEKIy HUMHU
Ha Ba)XXHBIX IIPUMEPAX, CIOKETHI KOTOPBIX ITOYEPIHYTHI U3 OKPYXKAIOLIET0 MUpA.

1. O6mas xapakTepucTuKa y4e0HOro nmpeamera

MaremaTka — ONOPHBIN HpeaMeT A W3Y4YEHMsI CMEKHBIX TUCLUIUIMH, 4TO JejaeT 0a30BYIO
MaTeMaTHYECKYIO MOAMOTOBKY HEOOXOIUMOH.

[TpakTHyeckass TOJE3HOCTb MAaTEMATHKU OOYCIIOBJIEHA HAJWYMEM IPOCTPAHCTBEHHBIX (opMm,
KOJINYECTBEHHBIX OTHOILIEHHWH, 3KOHOMUYECKHX PacyeToB; HEOOXOIUMOCThIO MaTEMAaTUYECKUX 3HAHUH B
MOHMMAaHUM TPUHLUIIOB YCTPOMCTBA M HCIIOJIb30BAHMUSI COBPEMEHHOM TEXHUKH, BOCIPUATHS U
MHTEpHpeTalys pa3HoOOpa3HOW COIMATbHONW, SKOHOMHYECKOM MH(pOpPMALUHU; MPAKTHYECKUX NPHEMOB
reOMEeTPUYECKUX W3MEpPEHUN W MOCTPOEHHM, YTeHus HH(OpMaluu, NMpeAcTaBIeHHOW B BHUJE TaOJHIL,
JrarpaMm M rpauKoB.

[IpuMeHeHre MaTeMaTH4eCKOro CTWJISL MBILIUICHHS, MPOSBIAIOIIEIOCS B  OINpeneiIEHHbIX
YMCTBEHHBIX HaBBIKAaX, MNpUEMAaX M METOJaX MBbIIIJIEHUs YeloBeKa, mporeccax oO0O0OIIeHUs |
KOHKpEeTH3alluy, aHaJIu3a U CUHTE3a, KJIacCU(PUKAIMU U CUCTEMaTU3allui, adCTparupoBaHus U aHAJIOTUN
Kak ()OpMHPOBAHUU AITOPUTMUYECKON KOMIIOHEHTBI MBIIIJICHUS] U BOCIUTAHUU YMEHUI AeHCTBOBATH 110
3aJlaHHBIM AJITOPUTMaM, TO3BOJISIOLIEH COBEPIIEHCTBOBAaTh HM3BECTHBIE W KOHCTPYMPOBATh HOBBIE.
OOBeKThl MaTeMaTHUECKUX YMO3AKJIIOUEHHUH, MpaBuUja WX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIpaOOTKE yMEHUU (OpMyIupoBaTh, OOOCHOBBIBATH H
JOKa3bIBaTh CY)KJIEHUS, TEM CAMbIM Pa3BUBAIOT JIOTHYECKOE MBIILIJICHHE.

OOy4eHne MaTeMaTHKe KaK BO3MOKHOCTb Pa3BUTHS y OOy4yarolUUXcs TOYHOM, pallMOHAIbHON U
UHPOPMATUBHOM peuyd, yMEHHs OTOMpaTh Hamboyee TMOAXOMALIME S3BIKOBBIE, CHMBOJIUYECKUE,
rpaduyeckue cpeacTBa s BRIPAXKECHUS CY>KJIEHUH U HATJISITHOTO X MPE/ICTaBICHHUS.

OO1iee 3HAKOMCTBO € METOJaMM TO3HAHHs JIEHCTBUTENBHOCTH, MPEACTABICHUE O IMpeaMeTe U
METOJIe MaTeMaTUKH, €ro OTJINYUS OT METO/IOB €CTECTBEHHBIX M T'YMaHUTApHBIX HayK, 00 0COOEHHOCTSIX
NPUMEHEHHUs MaTeMaTUKHU JJIS PeIIeHUs] HaAyYHBIX U MPHUKIAJHBIX 33]a4 KaK HEOOXOIUMBIH KOMIIOHEHT
o0u1ei KyiabTyphl.

W3yueHnne maTeMaTHKH CHOCOOCTBYET SCTETHYECKOMY BOCHUTAHUIO YEJIOBEKa, MOHUMAaHMIO
KpacoThbl U U3SIIECTBA MATEMAaTUYECKUX PACCYKIECHUN, BOCIIPUSATHIO T€OMETPUUYECKUX (POPM, YCBOEHUIO
UJEU CUMMETPHH.

OCHOBHBIE JTUHUM COJAEpKaHUs Kypca MaremMaTuku B 10—12 kimaccax: «Hucia u BBIUUCICHUS Y,
«Anrebpay («Anredpandeckue BeIpaKeHUSN», «YpaBHEHUS U HEpaBEHCTBa»), «Hayana mareMaTHueckoro
aHanuza», «l'eomerpusi» («I'eomerpuueckue GUTYpsl U UX CBOMCTBay», «l3MepeHHE TeOMETPHUYECKUX
BEIMYMH»), «BeposATHOCTb M cTaTUCTUKa». [laHHBIE JIMHUM pa3BUBAIOTCS NapajuIeIbHO, KaxKias B



COOTBETCTBHH C COOCTBEHHOM JIOTHKOMW, OTHAKO HE HE3aBUCUMO OJHA OT JPYTrOH, a B TECHOM KOHTAKTE U
B3auMozeiictBuu. Kpome 3toro, ux o0beIUHSET JIOTHYECKas COCTABIAIOLIAs, TPAAULIMOHHO MpPUCYLIAs
MaTeMaTHUKE U IPOHM3BIBAIOIIAS BCE MATEMaTUYECKUE KypChl U COAEp)KATEIbHBIE JIMHUMU.
CdopmynupoBanHoe B denepalbHOM rocyAapCTBEHHOM 00pa30BaTEIbHOM CTAHAAPTE CPEIHEro OOILIEero
oOpa3zoBaHus TpeOOBAaHUE «BJIAJCHHE METOAAMHU JOKA3aTENbCTB, AITOPUTMAMHU PELICHUS 3aja4d; yMEHHUE
(GbopMynHMpOBaTh OIpPENENeHHs,, aKCUOMbl U TEOpPEMbl, IMPUMEHATh WX, NPOBOIUTH JOKa3aTeIbHbIE
paccyKIeHHus B XOJ€ peIICHUS 3a7au» OTHOCHTCA KO BCeM KypcaM, a (OPMHPOBAHUE JIOTUYECKHUX
YMEHUH pacrnpesessercs o BceM rojaM o0y4eHus: Ha ypoBHE CpeAHEro o01iero oopa3oBaHusl.

B ctpykrype yuebHOro kypca «Anredpa u Hayajga MaTeMaTHYECKOTO aHAIM3a» MOKHO BBIJCITUTH
CIIEAYIOIINE COAEPIKATEIbHO-METOANYECKUEe JTUHUU: «Hucna u BbuucieHus», «OyHkuun u rpaduxm»,
«YpaBHEHUs U HepaBeHCTBa», «Haudana mMaremarnueckoro ananusa», «MHOxecTBa M Joruka». Bce
OCHOBHBIE COJIEPKATEJIbHO-METOANYECKHE JIMHUU M3Y4aloTCsd Ha MPOTSDKEHUHM JBYX JIeT OOydeHHUs B
CTaplIel WIKOJIE, ECTECTBEHHO JOIOJHSAA APYr APYra U IOCTEIEHHO HACBILAACh HOBBIMU TEMaMU M
pazfenaMu. MOXHO ¢ yBEPEHHOCTBIO CKa3aTh, YTO JaHHBIA KypC SIBISETCS MHTETPATUBHBIM, IIOCKOJIBKY
o0beauHseT B cebe CoJepKaHUe HECKOJBKMX MaTeMaTWYeCKHX NUCIMIUIMH: anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUi aHalu3, Teopus MHOXkecTB U 1p. [lo Mepe Toro, kak oOydaroliuecs OBJaJeBalOT BCE
Oosee MIMPOKMM MAaTEeMAaTHYECKHM allapaTroM, Yy HHUX [OCIEA0BaTeIbHO (opMupyercs w
COBEPLICHCTBYETCSI YMEHUE CTPOUTh MaTEMAaTHUECKYIO0 MOJEIIb PEaIbHOM CUTyalluH, IPUMEHATDH 3HAHHUS,
MIOJIy4YeHHBIE B Kypce «AnreOpa ¥ Hadajga MaTEMaTHUYECKOI'O aHAIM3a», JUISl PELIEHUS CaMOCTOSTEIbHO
c(popMyIHpPOBaHHONW MaTeMaTHYECKON 3a7auul, a 3aTeM HMHTEPIPETUPOBATH IOJIYYEHHBIA PE3ysbTaT.

CopepxaTenpHO-MeToAMYecKast JTUHHUS «Yucla W BBIYUCICHHS» 3aBepmaeT (opMupoBaHHE
HaBBIKOB HCIOJIb30BAaHUS JIEHCTBUTEIbHBIX YHCEN, KOTOPOE ObUIO HAYaTO B OCHOBHOM 1IKoie. B crapueit
mKoje ocoboe BHUMaHWE yrensercss (OPMUPOBAHHIO MPOYHBIX BBIYUCIUTEIBHBIX  HAaBBIKOB,
BKJIIOYAIOIMX B ce0sl MCIIOJIb30BAaHUE DPA3JIMYHBIX (OPM 3alUCH JEHCTBUTENILHOTO 4YMCIA, YMEHHE
palMOHAJIbHO BBINOJIHATH JCHCTBUS C HUMHU, J€laTh NPUKUAKY, OLEHUBATh pe3yinbTar. OOydaromuecs
MOJTy4arOT HaBBIKU MPUOIM>KEHHBIX BBIUMCIICHUH, BBIOJHEHUs ACUCTBUI C yMCIaMM, 3alIMCAHHBIMU B
CTaHJapTHOHW (pOopMe, UCTIOIb30BaHM MaTEMATHIECKUX KOHCTAHT, OLCHUBAHUS YMCIIOBBIX BHIPAKCHHH.

Jluaus «YpaBHEHHS M HEPaBEHCTBa» pealn3yeTcsl Ha MPOTSHKEHUU BCEro OOydeHHUs B crapuiei
LIKOJIE, MIOCKOJBKY B KAXKJIOM pa3zelie MporpaMMbl IMPEIyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3a4ad.
OOyuaronyecss  OBJAJEBAIOT  pa3IMYHBIMH ~ METOJAaMM  DPEUIeHHs  IIeNbIX,  PalUOHANIbHBIX,
UppaLMOHATIbHBIX, 0KA3aTEIbHBIX, JJOTapU(PMHUUECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUH, HEPABEHCTB
u ux cucrem. IlomydyeHHble yMEHHUS HWCHOJB3YIOTCS MpPHU MCCIEIOBAHUM (YHKIMHA C TOMOIIBIO
MIPOM3BOJIHOM, PEIIEHWH NPUKIAJHBIX 3a7ad W 3aJad Ha HaXO0XJACHHWE HaumOOJbIIMX M HAMMEHBIINX
3HaueHu (yHKkuMU. JlaHHaAs cojepikaTenbHas JHMHUS BKIIOYaeT B ce0s Takxke (pOpMHUpPOBaHUE YMEHHI
BBINIOJHATE PACUYETHl MO (QopMmyiaMm, NpeoOpa3oBaHUS LENbIX, PAlMOHAIbHBIX, HPPALUOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAKCHUM, a TaKkKe BBIPAKEHUH, COJIEp)KAIUX CTENEeHH U JIorapu(MBbl.
bnarogaps  u3ydeHuro — anreOpamdeckoro  marepuajia  MPOUCXOIUT  JalibHEHIIee  pa3BUTHE
AJITOPUTMUYECKOTO M aOCTPAKTHOI'O MBIIUIEHUS OO0ydaromuxcs, (GOpMUPYIOTCS HaBBIKH JEIYKTUBHBIX
paccyX1eHul, paboThl C CUMBOJIBHBIMU (DOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BUJIE PaBEHCTB W HepaBeHCTB. AureOpa mnpeniaraer 3¢Q(eKTUBHbIE WHCTPYMEHTBHI JUISL peEIIeHUs
MIPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIVISIAHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK sI3bIKa
HayKH.

CopepxarenbHo-MeToanyeckas JTUHUA «DyHKINUU U TpapuKu» TECHO MeperieTaeTcs ¢ APyruMu
JUHUAMH Kypca, MOCKOJBKY B KaKOM-TO CMBICJIE 3alaéT MOCJIEI0BaTEIbHOCTh HW3Y4YEHMsI MaTepHala.
W3ydyeHue cTeneHHOM, MOKa3aTeNbHOM, JOrapupMUYecKod U TPUTOHOMETPUYECKUX (QYHKIHUH, HX
CBOWCTB M rpaMKOB, UCIONb30BaHUE (PYHKIUI s pelieHus 3a4a4d U3 APYrux y4yeOHBIX MpPEAMETOB U
peanbHOM JKHW3HU TECHO CBA3aHO KaK C MAaT€MaTHYECKMM AHAJIN30M, TaK U C PEIICHHEM YPABHEHUU U
HepaBeHCTB. [Ipu 3TOoM OosbIIoe BHUMaHUE yresisercss (OpMHPOBAHUIO YMEHUS BBIpaXaTh (popMynamu
3aBHUCHUMOCTH MEX]y pa3IUYHBIMU BEIMUYMHAMH, MCCIEA0BaTh MOJIyY€HHbIE (DYHKLIHH, CTPOUTH HX
rpaduku. Marepuan S5TOH coJepXkKaTelbHON IUHUM HalelleH Ha pa3BUTHE YMEHHUH U HAaBBIKOB,
MO3BOJISIIOIIMX BBIPa)KaTh 3aBUCUMOCTH MEXIY BEIMUYMHAMHU B pa3iMuHON (opme: aHAIUTUYECKOM,
rpaduueckoil n crnoBecHO. Ero m3ydeHue crnocoOCTBYET pPa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS,
CIIOCOOHOCTH K 0000IICHUIO U KOHKPETHU3AIUH, HCTIOJIB30BAaHUIO aHAJIOTHH.

CopnepxarenpHass nuHUS «Hauana wmaTemMaTnyeckoro aHanaus3a» IO3BOJSET CYLIECTBEHHO
paclIMpuTh Kpyr Kak MaTEeMAaTH4eCKMX, TaK M MPHUKIAAHBIX 3a7ad, JOCTYNHBIX OOydaromumcs, y
KOTOPBIX TOSIBISETCS BO3MOXKHOCTH HCCIENOBaThb M CTPOUTH Tpaduku (PYyHKIHHA, ONpenensiTb HX



HauOOJIbIINE U HAUMEHbIIINE 3HAYEHUS, BBIYUCIATH IUIOMaau Gpuryp u o0bEMBI TeJ, HAXOIUTh CKOPOCTH
U YCKOPEHHMs IpoueccoB. JlaHHas coneprKaTeiabHasi JINHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHHUS
MaTEMaTHUECKUX MOJEJEH peajbHBbIX CUTYyallMi, HaXOXACHUS HAWIYy4IlIEero pelleHHs] B NMPHUKIAIHBIX, B
TOM YHUCIIE COLMAIBHO-DKOHOMMYECKHX, 3aladaX. 3HAKOMCTBO C OCHOBAMM MaTE€MaTHMYECKOIO aHaJIN3a
CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (HOPMAIBHO-JIOTHUECKOTO W KPEaTUBHOTO  MBIIUICHUS,
(GOopMHpPOBAHHIO YMEHMH pacro3HaBaTh IIPOSIBIEHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHUKE MU
uckyccrBe. OOydaromyecs Y3HAIOT O BBLIAIOLIUXCS pe3yabTaTax, MOIYYEHHBIX B XOJ€ pa3BUTHS
MaTEMaTUKHU KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeTOAMYECKass JUHUS «MHOXKECTBA M JIOTUKa» B OCHOBHOM IIOCBSILIEHA
JJIEMEHTaM TEOPUU MHOXKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHUS ITPOHU3BIBAIOT BECh KypC
IIKOJIbHOM MaTeMaTUKU U MpeaJiaraloT HauOosee YHHUBEPCAIbHBIN S3bIK, OOBbEINHSAIOIUN BCE pa3ieibl
MaTEMaTHKU U €€ MIPWIOKEHNN, OHY CBSI3bIBAIOT Pa3Hble MATEMAaTUYECKUE NUCLUIIIMHBI B €IUHOE LIEIIOE.
[ToaToMy BaXHO JaTh BO3MOYKHOCTH OOY4YarOIIEMYCsl IMOHMMAaTh TEOPETHUKO-MHOMXECTBEHHBIN SA3BIK
COBPEMEHHOM MaTEeMaTHKHU U MCIIOIb30BaTh €r0 Ul BBIPAKEHUS CBOMX MBICIICH.

B yuebHOM Kypce «Anrebpa u Hayaia MaTEMaTHUECKOTO aHAIM3a» MPUCYTCTBYIOT TAaKXKEe OCHOBBI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUSA, KOTOpPbIE MPU3BaHbI C(POPMUPOBATH HABBIKM IOCTPOEHUS MOJENei
peaJIbHbIX CUTYyallui, UCCIEIOBAaHUS 3TUX MOJEJIEH C IMOMOIIBIO anmnapara aareOpbl 1 MaTeMaTH4eCKOro
aHaJIM3a U MHTEPIPETALMM TIOJYyYEHHBIX PE3yabTaToB. Takue 3aJaHus BIUIETCHBI B KXKABIA U3 pa3leiioB
IIPOrpaMMBbl, ITIOCKOJIBKY BECh MaTepuai Kypca IHUPOKO HUCIOIb3YETCS Ul pEelIeHUs IPUKIAJHbIX 3a/1a4.
IIpu pemieHuun peanbHBIX MPAKTHYECKUX 3a7ay OOydaroluecs pa3BUBAIOT HaOJIIOAATEIbHOCTh, YMEHUE
HaXOJWTh  3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  MCIOJNB30BaTh  AHAJIOTHIO, 0000maTre
KOHKPETU3UPOBaTh NpoliemMy. [lesTenbHocTh 0 GOpMUPOBAHUIO HABBIKOB PELICHUS NMPUKIAIHBIX 3a/1a4
OpraHMU3yeTCs B IPOLECCE U3YUEHMsI BCEX TEM Kypca «Anredpa u Hadyajga MaTeMaTUUYECKOIO aHaIN3a».

OcHoBHbIE cozepkaTeabHble TUHUM Kypca «l'eomerpun» B 10—12 knaccax: «MHOrOrpaHHUKNY,
«IIpsAMble M IUIOCKOCTH B IpocTpaHcTBe», «Tema BpameHus», «BekTopsl M KOOpAWHATHI B
pocTpancTse». @OpMUpPOBaHUE JIOTUUECKUX YMEHHMH paclpeleseTcs He TOJNBKO IO COAEP KATEIbHBIM
JIUHUSAM, HO U 10 ToJilaM 00y4YeHUsl Ha yPOBHE CPEAHET0 00IIero 0opa3oBaHusl.

Conepxanne  o0Opa3oBaHMs ~ CTPYKTYPUPOBAaHO  TakMM  oOpa3oMm, 4TOOBl  OBJaJIeHHUE
T€OMETPUYECKHMH TOHATHAMU M HABBIKAMU OCYHIECTBISJIOCH IIOCIEAO0BATENIBHO M IOCTYIATEIbHO, C
COOJIFOJICHHEM NPUHIMIA HPEeEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCh B OOIIYIO0 CHCTEMY
F€OMETPUYECKUX MPEJCTaBICHUN OoO0yJarommxcs, pacmupsiss U yriayomsist e€, o0pa3ys MpouHbIe
MHO’KECTBEHHBIE CBA3H.

B cooTBercTBUM € yKa3aHHBIMHM LEJISIMH B CTPYKType ydeOHOro Kypca «BepodTHocTh H
CTaTUCTHKa» CPEIHEN LIKOJbl Ha 0a30BOM YpPOBHE BBIJIEJIEHBI CIEAYIOIINE OCHOBHBIE COJEpKATEIbHbIE
muHuK: «CiyyaiiHble COOBITHS U BEPOSITHOCTHY, «CllydaiiHble BETUYMHBI U 3aKOH OOJIBIINX YHCEI.

BaxkHyto yacTh Kypca 3aHUMaeT U3y4eHUE F€OMETPUIECKOro 1 OMHOMHUAILHOTO paclpeaesieHui 1
3HAKOMCTBO C MX HENPEPBIBHBIMUA aHAJIOTAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM PACIPEACICHUSIMMU.

Conepxanne muHuUM «CiydaiiHble COOBITMS UM BEPOATHOCTH»  CIY’)KUT OCHOBOWM /ISt
(dhopMHUpPOBaHMS TPENCTABICHUN O pACHpPENeICHUN BEPOSITHOCTEM MEXIy 3HAYEHUSIMH CIY9alHBIX
BEIMYMH, a TaKKe 3Ta JHMHUA HeoO0XoauMma Kak 0a3a JUid W3Yy4eHHUs 3aKoHa OOJbIIMX YHCET —
(GbyHIaMEHTaJIbHOTO 3aKOHa, JEHCTBYIOLIEro B MPUPOJE U OOIIECTBE M HMMEIOIIEr0 MaTeMaTHYECKYIO
dopmanuzaruio. Cam 3aK0H OOJBIINX YKCEN MPEJIaraeTcsi B 03HAKOMUTENbHOU (hopMe C MUHUMAJIbHBIM
MCIOJIb30BaHUEM MaTeMaTUYEeCKOro Gopmainsma.

Tembl, CBA3aHHBIE C HENPEPHIBHBIMM CIIy4alHBIMH BEIMYMHAMH, aKIEHTUPYIOT BHUMaHUE
oOyyaroluxcsi Ha OMUCAaHUM M M3YyYEHUH CIIy4alHBIX SBJIEHUH C MOMOIIBIO HEMPEpBIBHBIX (DYHKIMH.
OCHOBHOE BHHMMAaHHME YJIEISAETCS II0KAa3aT€IbHOMY M HOPMAJIbHOMY paclpeiesieHUusIM, INpU 3TOM
IpeJoiaraeTcs 03HaKOMUTENIbHOE U3yUeHUE MaTepralia 6e3 10Ka3aTeabCTB IPUMEHIEMbIX (PaKTOB.

I11. Onucanue MecTa yueOHOro npeaMera B y4eOHOM IJIaHE
B cootBerctBun ¢ ®I'OC COO maTtemaruka SBISETCS 00sS3aTeIbHBIM MPEIMETOM Ha JaHHOM
ypoBHe oOpa3oBanus. [IporpamMmMoii mo MaTemMaTHKe MpEayCMaTPUBACTCS U3YYCHHE YIEOHOTO MpeaMera
«MartemaTiKa» B paMKax TpEX YUeOHBIX KypCOB: «AnreOpa W Hayala MaTeMaTHYEeCKOTO aHaIn3ay,
«I"eometpusi», «BepoATHOCTh U cTaTUCTUKAY). POPMUPOBAHUE JJOTHUECKUX YMEHUN OCYILIECTBISICTCS Ha
MPOTSHKEHUHM BCEX JIET OOydYeHUs Ha YPOBHE CpPETHEro OoOIIero oOpa3oBaHUs, a AJIEMEHTHI JIOTUKU
BKJIIOUYAIOTCS B COJIEpP)KaHME BCEX HAa3BaHHBIX BBIIIE YUEOHBIX KYpCOB.



B yue6HOoM muiane KOV YP «PIIOM» B 2023-2024 yueOHOM roay Ha U3y4eHHE y4eOHOTO Kypca
«Anrebpa ¥ Hayaja MaTeMaTHYeCKOoro aHaim3a» B 10 Kiiacce Mo OYHO-3a0YHOM W 3a04HOM (popmam
o0y4yeHus otBoauTca 1 yac B Hexpento, 34 yaca B roa. Ha u3yuenne yueGHoOro kypca «I'eomerpusi» mo
OYHO-3a049HOU (popme oOydeHuss orBomutcs 1 vac B Hemenmto, 34 daca B roja, Mo 3a04Hoi Qopme
obyuyenus — 0,5 yaca B Hezlemnmo, 17 4yacoB B rojl, paccuyuTaHHBIX Ha 34 Tembl. Ha u3yuenue yueOHOTO
Kypca «BepoATHOCTb M CTAaTUCTHKA» 110 OYHO-3a0YHOM U 3a04HOI opmam oO0yuyenus orBoautcs 0,5 yaca
B HeJento, 17 yacoB B roJl, pacCYUTAaHHBIX HA 34 TEMBI.

V. JInuHOCTHBIE, MeTanpeMeTHbIE U NIPeAMeTHbIe Pe3yJIbTAThI

B pe3ynbraTe u3yueHus MaTeMaTUKHU Ha yPOBHE CpeAHEro oo1iero oopazoBaHus y o0ydaromerocs
OyayT chopMUpPOBaAHBI CIEAYIOIINE INYHOCTHBIE PE3YIIbTATHI:

1) rpaskIaHCKOTO BOCITMUTAHHMS:

c(OPMHPOBAHHOCTh TPAKAAHCKON MO3UIMU O0YYaIOIIErocss Kak aKTUBHOIO W OTBETCTBEHHOTO
YJieHa POCCHUHCKOro OOIeCTBa, MPEJICTaBICHUE O MAaTeMaTHYECKMX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, HPOIENyp TPaXTaHCKOro obmiecTBa (BBIOOPHI, OMPOCHI U JPYroe),
YMEHHE B3aWMOJICHCTBOBATh C COIHUAIBHBIMH HHCTUTYTAMH B COOTBETCTBHHM C HUX (QYHKIUSIMHU U
Ha3HAYCHUEM,;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUHCKON TIpa)XAAHCKOW HJIEHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCUHWCKOW MAaTeMaTHKH, LEHHOCTHOE OTHOIICHHE K JOCTIXKEHHUSM POCCHICKHX
MAaTeMaTUKOB M POCCUMCKON MaTEMAaTHUYECKOM IIKOJIbI, WCIOJb30BAHUE ATHX IJOCTHKEHUW B JAPYIHX
HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMHKHY;

3) yXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAaHHE JyXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapojaa, cHOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HaHMsI, STUYECKOrO IMOBEACHUS, CBA3AHHOIO C IMPAKTUYECKUM NPUMEHEHHEM JOCTHUXKEHUN HAyKH U
JeSTeNbHOCThIO YIEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIero;

4) 5CTETUYECKOTO BOCITUTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas 3CTETUKY MaTEMaTHMUECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajay, pelIEHUH, pacCyKA€HUH, BOCIPUUMYHMBOCTh K MaTEMaTHUYECKUM aCIEKTaM pa3Iu4HbIX
BHJIOB UCKYCCTBA;

5) ¢pu3uuecKoro BOCIUTAHUS:

c(OPMHPOBAHHOCTh YMEHHs IMPHUMEHSATh MaTeMaTHYeCKHe 3HaHMA B HMHTEpecax 3/J0pOBOrO U
Oe3omacHOro obOpasza KU3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/I0pOBbIO (30pOBOE MHUTAaHHE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATUA M OTIbIXa, pEryispHas (u3MuecKas aKTHUBHOCTB), (hHU3HUECKOE
COBEpIICHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTHIO;

6) TpyZIOBOrO BOCITUTAHHUS:

FOTOBHOCTb K TpYyHy, OCO3HAaHHE IIEHHOCTH TPYyJO0JtOOUs, MHTEpEC K pa3IudHbIM cdepam
npoeCCUOHATLHON JIeSITEIbHOCTH, CBA3aHHBIM C MaTeMaTHUKOM U e€ NPUIIOKEHUSMH, yMEHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied npodeccud U peain30BBIBATH COOCTBEHHBIC >KHU3HEHHBIE
IUTaHBl, TOTOBHOCTh M CIIOCOOHOCTH K MaTreMaTHMYecKoMy OOpa3oBaHMIO M €aMOOOpa30BaHUIO Ha
MPOTSHKEHUH BCEW JKU3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B pELIEHUM MPAKTUYECKUX 3ajad
MaTeMaTHYECKON HalpaBICHHOCTH;

7) 9KOJIOTMYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh FKOJIIOTUYECKOH KYJIbTYpPbI, TOHUMAHUE BIUSAHUS COLUAIBHO-9KOHOMUYECKHUX
MIPOLIECCOB HA COCTOSIHME NPUPOJHOM U COIMAIbHON Cpeibl, OCO3HAHHWE TJI00alIbHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIeM, OpUEHTAllMsl Ha MPUMEHEHHEe MaTeMaTH4YeCKUX 3HAHWN JJIs pelIeHus 3a7ay B
o0acT OKpy»Karolel cpeipbl, MIaHUPOBAHUE MOCTYIKOB U OLIEHKH X BO3MOXKHBIX MOCIEICTBUN IS
OKpY>KaIOILEN Cpebl;

8) LIeHHOCTH HAYYHOTO MO3HAHHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKM U OOLIECTBEHHOW NPAKTHKHU, MOHUMaHHE MaTEeMaTHYeCKOM HayKd Kak c@epbl 4YelIoBEeYECKOU
JESTEIbHOCTH, JTAloB €€ pa3BUTHUsS M 3HAYMMOCTH ISl Pa3BUTHUS LMBUWIM3ALMH, OBJIAJCHUE SA3BIKOM
MaTEeMaTHKU ¥ MaTeMaTHYeCKON KyJIbTypOH Kak CpeICTBOM MO3HAHUS MHpA, FTOTOBHOCTH OCYIIECTBIISAThH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCTh UHANBUAYAIBHO U B TPYIIIE.

B pesynbpTaTe n3ydeHus MaTeEMaTHKH Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus Y 00yJaronierocs
Oynyr chopMupoBaHbl TIO3HABATENIbHBIE YHUBEpCAIbHbIC Y4eOHBIC JEHCTBHS, KOMMYHHKATHBHBIC



VHHUBEpCaJbHbIC Y4eOHBIE NEHCTBUS, PETYIATUBHBIC YHHBEpCaIbHbIC y4eOHBIC NEHCTBHUS, COBMECTHAs
NeSITeNbHOCTbD.

VY oOyuatomerocss 6yayT chopMHUpPOBaHBI CIEAYIOIINE 0a30BbIe JTOTMYECKHE NEHCTBUS KaK 4acTh
MO3HABATENbHBIX YHUBEPCATbHBIX YUEOHBIX AEHCTBUIA:

BBISIBJISITH M XapPaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATUYECKUX OOBEKTOB, MOHSTHH,
OTHOIICHUN MEXIy HOHATUAMHU, (HOPMYIUPOBATH OINPENEICHHs MOHATUHN, YCTaHABINBATh CYIIIECTBEHHbBIN
MPU3HAK KJIacCH(PUKALIMU, OCHOBAHUS Uil 000OIIEHUS U CPAaBHEHUS, KDUTEPHH ITPOBOIMMOTO aHATIN3a,;

BOCIIPUHUMATh, (OPMYIHUPOBaTh U  MPEOOPa3OBBIBATH  CYKICHUS: yTBEpAUTENbHbIE U
OTpHILIATENIbHBIC, €MUHIUYHBIC, YACTHBIC U 00IINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOpeuHsi B (aKkTax, JTaHHBIX,
HAOJMIOACHUAX M YTBEPXKICHHSX, NpeAjaraTb KPUTEPUHM  JUIS BBIIBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;

JeNaTh BBIBOJBI C WCIOJIB30BAHWEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAaMOCTOATENBHO JIOKA3aTeNbCTBA MATEeMAaTHUYECKUX YTBEPXKACHUH (NpsIMbIE U OT
MIPOTUBHOT0), BBICTpaNBaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIC CYXKICHHSI M BHIBOJIBI;

BbIOUpaTh crmoco0 pemieHus y4eOHOUM 3amauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB PpEIICHHUS,
BBIOMpPATh HanOOJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHUEB).

VY oOyuatomerocst 0yayT chopmupoBaHsl cienyrome 0a30Bble HCCIeA0BATEIbCKUE TEHCTBUS KaK
9acTh [MO3HABATEIHHBIX YHUBEPCATBHBIX YICOHBIX JCHCTBHIA:

UCIIONIb30BaTh BOMNPOCHI KaK HCCIENOBAaTENIbCKUM HMHCTPYMEHT MO3HAHUS, (OpMyIupoBaTh
BOTIPOCHI, (pUKCHUPYIOIIHE MPOTHBOPEUUE, MPOOIIeMy, yCTaHABIMBATh HCKOMOE U JaHHOE, (pOpMUPOBATH
TUIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIINI0, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIPHO CIUIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIICAOBAHUE I10 YCTAaHOBJICHHUIO
O0COOCHHOCTEH MaTeMaTHUYeCKOro OOBEKTa, SBJICHHUS, IPOILIECCa, BBIIBICHHUIO 3aBHUCHUMOCTEH MeEXIy
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENILHO  (POPMYIHPOBATH OOOOIIEHUS ¥ BBIBOABI IO peE3yjibTaTaM MPOBEAEHHOTO
HAOJIOZCHNs, WCCIIEIOBAHUS, OLIEHUBATh J[OCTOBEPHOCTHh TIIONYYEHHBIX pE3yJIbTATOB, BBHIBOJIOB H
0000I1IeHHI];

MPOTHO3UPOBATH BO3MOXKHOE pPa3BHTHE IMPOIECCa, a TAKXKE BBIIBUTATH IPEIIOJIOKEHHS O €ro
pPa3BUTHUU B HOBBIX YCIOBHUSX.

Y oOyuaromerocst OyayT chopmupoBaHbl yMeHUs pabotath ¢ uHOpMalnuend Kak dYacTh
MO3HABATENbHBIX YHUBEPCATbHBIX YUEOHBIX JCHCTBUIA:

BBISBJIAITh JIeUIUTEI WHDOpPMAIMK, TaHHBIX, HEOOXOMWMBIX JUISI OTBETAa HAa BOMPOC W JUIA
pellIeHus 3a/1auH;

BEIOMpaTh MH()OPMAIIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATH
Y UHTEPIPETUPOBATh HH(OOPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeaCcTaBICHUS;

CTPYKTYpPHUPOBaTh HH(OPMAIMIO, TPEACTABIATh €€ B Pa3NUYHBIX (opMax, HILTFOCTPHPOBATH
rpadpuyuecky;

OIIEHUBATh HAAEKHOCTH HHOOPMAIIHH MO0 CAMOCTOSATENEHO C(HOPMYTHMPOBAHHBIM KPUTEPHUSIM.

VY oOyugarommerocst OyayT coOpMUpOBaHb yMEHHsI OOIIEHHsS] KaK YacTh KOMMYHHKATHBHBIX
YHUBEpPCAJIbHBIX YUEOHBIX JEHCTBHIA:

BOCTIPUHUMATH U (DOPMYIIUPOBATH CYKACHHS B COOTBETCTBUH C YCIOBUSAMH H IEISIMHU OOIICHHS,
SICHO, TOYHO, TPaMOTHO BBIP@XaTh CBOIO TOYKY 3PCHUS B YCTHBIX M NMHUCHBMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHHMSI 110 XO/1y PElIeHHs 3a/1a4i, KOMMEHTHPOBATh MOJIYUEHHBIH Pe3yNbTaT;

B X0JIe 00CYKJICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAa€MOI TeMBI, TPOOIEMBI, perraeMon
3a/laud, BBICKA3bIBaTh WJCH, HAICJICHHbIE HA IOUCK PEIIEHUS, COMOCTABIATh CBOU CYXICHHS C
CYKIEHUSIMH JPYTUX YYaCTHHKOB JHajiora, OOHapyXWBaTh paszIHuMe ¥ CXOJCTBO TIO3HMIMH, B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,

NPEICTaBIATh  PE3yAbTAThl  pEIIeHUs 3aJadyd, »OKCIIEPUMEHTa, WCCIEJIOBaHMs, IPOEKTa,
CaMOCTOSITENIHO BBIOMpPATh (opMaT BBICTYIUICHHS € YYETOM 3a/ad IPEe3eHTAlud U O0COOEHHOCTEH
ayJTUTOPHUH.

VY obyuaromerocss OyayT copMHUpPOBAaHBI YMEHHUS CaMOOPTaHU3allMU KaK YacTh PETYISITHBHBIX
YHUBEPCAIbHBIX YU€OHBIX JICUCTBHIA:



COCTABJIATH IUIAH, aJITOPUTM PEIICHHs 3a/1a4i, BBIOMPATh CIIOCO0 peIIeHust ¢ y4ETOM UMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH BapUAHThl PELICHUN C
yu€TOM HOBOH MH(OpPMAIIHH.

VY oOyuaromerocst OynyT c(opMuUpOBaHBl yYMEHHUS CAMOKOHTPOJSI KaK YacTb PEryJISATUBHBIX
YHUBEpPCAJIbHBIX Y4EOHBIX JEHCTBUIA:

BJIAJI€Th HAaBBIKAMU I103HABaTEIbHON peQUIeKCHH KaK OCO3HAaHUS COBEpIIAEMBbIX NEHCTBUH U
MBICIMTENBHBIX MPOIECCOB, HMX pPe3ylIbTaTOB, BIAAETh CHOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJIIS
npolecca 1 pe3ysbTara pelleHusl MaTeMaTHYecKol 3a1auH;

NpPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTH NP PEIICHUH 33/1a4H, BHOCUTh KOPPEKTHUBbI
B JICATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBIBIEHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEJIU U YCIOBHUIM, OOBACHATh MPUYMHBI JOCTHIKEHUS WIH
HEIOCTHKCHUS PE3YNIbTAaTOB JACATEIbHOCTH, HAXOIUTH OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

VY obyuatouierocs 6yayT copMHUpOBaHbl YMEHUSI COBMECTHOM JE€SITEIBHOCTH:

NOHUMATh U UCTIOJIH30BATH NPEUMYIIECTBA KOMAaHIHON ¥ MHIUBHUYaJIbHON PaOOTHI MIPU PEIICHUN
y4eOHBIX 3aJay, IPUHUMATh L[€JIb COBMECTHOW JESATEIbHOCTH, MJIAHUPOBATH OPraHU3ALUI0 COBMECTHOM
paboThl, pacmpenensTh BUABI PadOT, IOTOBAapHUBATHCH, OOCYXKIATh NHPOIECC W pe3yabTaT padoThl,
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBAaTh B IPYNIOBBIX (popmax paboTel (00Cy)aeHUsI, 0OMEH MHEHH, «MO3TOBBIE IITYPMBI»
U MHbIE), BBIIOJIHATH CBOIO 4acTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBUSA C IPYTMMHU 4JICHAMHU
KOMAaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJIA/Ja B OOLIMIA MPOAYKT MO KPUTEPHSIM, CHOPMYIHPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUS.

[IpenmerHbie pe3ynbTaThl MO OTACIBHBIM TeMaM y4deOHOro Kypca «Ainredpa u Hadaia
MaTemaTtuueckoro ananusa». K konimy o0yuenus B 10 -12 knaccax oOyyaroniuiicss Hay4uTCs:

Yucjia ¥ BBIYUCIEHHA:

OIIEpUPOBATH NOHATHAMMU: PALIMOHAIBHOE U JIEMCTBUTEILHOE YUCIIO0, OOBIKHOBEHHAS U JIECATUYHAS
IpOOb, TPOLICHTHI;

BBINOJIHATH apUPMETHYECKHE ONIEPALUH C PALIMOHATIBHBIMH U ACHCTBUTEIBHBIMH YHCIAMU;

BBITIOJIHATH TPUOTMKEHHBIE BBIYUCIICHHS, UCTIOB3Ys MPaBHiIa OKPYTJICHUS, JENaTh MPUKUIKY H
OLIEHKY pe3yJIbTaTa BIYMCICHUH;

OTIepHPOBATh TOHATHSAMH: CTETEHb C IIEeJBIM TI0Ka3aTeleM, CTaHAapTHas (opMma 3amucu
JeUCTBUTENLHOIO YHCIA, KOPEHb HATYpaJbHOM CTENEHH, UCIOJIb30BaTh MOAXOAALIYI0 (OpMYy 3alucH
JEeWCTBUTENFHBIX YMCEN IS PEIICHNUS TPAKTUIECKHUX 3a/1a4 U TIPEACTaBICHNUS TaHHBIX;

OIIEepUPOBATH MOHATUSAMH: CUHYC, KOCUHYC U TaHT'€HC IPOMU3BOJIBHOIO YIJIa, UCIOJIb30BaTh 3aHUCh
IIPOM3BOJILHOTO YTIJjia yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHHS H HEPABEHCTBA:

OTIEPHPOBATH TOHITHUSMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, II€J0€, pPAalMOHAIBHOE,
UppalnoHalIbHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUUECKOE YPABHEHHUE;

BBITIOJIHATH TMPEOOPa30BaHMsI TPUTOHOMETPHUYECKUX BBIPAKCHUN M peIIaTh TPUTOHOMETPHUECKUE
ypaBHEHHS;

BBITIOJTHATH TIPe0Opa30BaHUs IIEIBIX, PAIMOHAIBHBIX ¥ MPPAMOHATIBHBIX BBIPKEHUH W pemaTh
OCHOBHBIE TUIIBI IIEJIBIX, PALIMOHATIBHBIX U UPPALUOHAIBHBIX YPABHEHUI U HEPABEHCTB;

NPUMEHATh YpaBHEHHS W HEPABEHCTBA IS PEIICHUS MaTeMAaTHYeCKMX 3alad W 3a7ad u3
pa3nuYHbIX 001acTel HAYKH U peaIbHOM KU3HH;

MOJIEIIUPOBATh pealbHbIE CHTYallMd Ha S3BIKE alreOpbl, COCTABISTH BBIPAKECHUS, YpaBHEHUS,
HEPaBEHCTBA [0 YCIIOBHUIO 33JayH, UCCIEAOBAaTh MOCTPOCHHBIE MOJIENM C HCIOJIB30BAaHUEM allmapara
anreopsl.

DyHKIUHA U TPaQUKH:

OTIEpUPOBATh TOHATHAMU: (QYHKIHA, CMOCOOBI 3amaHus (YHKIMH, O0JACTh OMPENCICHUS H
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QYHKIIUH, B3aUMHO 00paTHbIE (PYHKIINY;

OTIEPHPOBATh TOHATHSIMH: YETHOCTH M HEYETHOCTh (PYHKIUH, HYIH (DYHKIHH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA,

UCIOJIb30BaTh rpauky (GyHKIMH AJIS peIIeHUs] ypaBHEHUI;

CTPOUTH U YNTATh rpauKu JTUHEHHON (PYHKINHU, KBAIPATUIHON (PYHKIIMHU, CTEIICHHON (QYHKITHH C
LIEJIBIM [TOKa3aTeleM;



UCIIONIb30BaTh Tpaduku PYHKIMNA ISl KCCIEAOBAaHUS MPOLECCOB M 3aBUCUMOCTEH TIPH pPEIICHUU
3a/1a4 U3 JPYruX YYeOHBIX MPEIMETOB U PEaIbHON KM3HU, BBIPAKATh (DOpMyJIaMHU 3aBUCHMOCTH MEXKTY
BEJIMYHMHAMM.

Hauyana MaTeMaTH4eCKOI0 aHAJIHU3a:

OTEpUPOBATh TOHATHUSMHU: I[OCIEAOBATEIBHOCTh, apudMeTHdecKas U TreoMeTpuyecKas
MPOTrPECCUH;

OTEpUPOBATh TMOHSATUSMHU: OECKOHEYHO YyOBIBaloOlash T'e€OMETpUYecKas IMPOrpeccus, cymma
OCCKOHEYHO YOBIBAIOIICH T€OMETPUIECKON MPOTPECCHH;

3a/1aBaTh MOCIEA0BATEIIFHOCTH PA3IMIHBIMU CIIOCO0aMU;

HCIIOJIb30BaTh CBOMCTBA MOCJIEAOBATEIBHOCTEH M MPOTPECCHUM MJIA PEIICHMS pealbHbIX 3a/1ad
MPUKIAJHOTO XapakTepa.

MHo:xecTBa H JIOTHKA:

ONEPUPOBATH MOHIATUAMU: MHOXKECTBO, ONIEPALlUH HaJl MHOKECTBAMM;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapaT Mg ONHCAHMUS peaJbHBIX IPOLECCOB U
SIBIICHUH, TIPU PEUICHUH 3a/1a4 U3 IPYTrUX YIeOHBIX MPEIMETOB;

OINEPUPOBATH MOHIATUAMHU: ONPEICIICHUE, TEOpEMa, CICICTBUE, T0KA3aTEIbCTBO.

Yucaa ¥ BLIYUCTIEHUS

ONEpUPOBaTh MOHATUSAMHU: HATYPAJIbHOE, LEJIO€ YMCIIO, HCIOJIb30BaTh IPU3HAKU JIETUMOCTH
LIEJIBIX YHCEJI, PA3JIOKEHHUE YHCIIA HA IPOCThIE MHOKHUTENH JIJI PEIICHUS 3a]1ay4;

OINEPUPOBATH MOHATUEM: CTEIIEHb C PAlIMOHAIIBHBIM MTOKa3aTeIeM;

OTIEpUPOBATH IOHATHSIMH: JIorapu(M YuCIIa, TeCATUIHBIC U HATYpaIbHBIC JIOTaprU(OMEIL.

YpaBHeHHs] M HEPABEHCTBA:

MPUMEHATh CBOMCTBA CTENEHU JUIsI MPEeoOpa3oBaHUsl BBIPAKCHUH, OMEPUPOBATH TOHATUIMH:
[I0KA3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIbI IOKA3aTENbHBIX YPaBHEHUU U
HEpPABEHCTB;

BBITIOJIHSITh MPE0Opa30BaHUs BBIPAKCHUM, COJAEpKAIIMX JorapudMbl, ONEPUPOBATh IMOHATHIMH:
norapuMUYECKOe ypaBHCHUE U HEPABEHCTBO, PEIIATh OCHOBHBIC THITHI JIOTAPU(PMUICCKUX YPABHCHHUH U
HEPABEHCTB;

HaXOJUTh PEUICHUS IPOCTEUIIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIIEPUPOBATH MOHATUSAMU: CUCTEMA JINHENHBIX YPABHEHUH U €€ PEIIeHUE, UCIIOJIb30BaTh CUCTEMY
JIMHEMHBIX YPAaBHEHUH ISl PEIICHUS MPAKTUYECKUX 3a]1a4;

HAaXOJUTh PELICHUS IPOCTEUIINX CUCTEM M COBOKYIHOCTEH palMOHAIBHBIX YpPaBHEHUU U
HEpPABEHCTB;

MOJICTIUPOBATh peajbHble CUTYAllMUd Ha SI3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS, YpPaBHEHHS,
HEpPABEHCTBA M CUCTEMBI IO YCIOBHIO 3aJa4M, MCCJIEIOBATh MOCTPOEHHBIE MOJEIH C MCHOJIb30BAHUEM
amnmapara anreOpsl.

DyHKIUUHA U TPaPUKH:

OTIEpUPOBATh TMOHITUSAMU: TEpHOANYecKass (PYHKIMS, MPOMEKYTKM MOHOTOHHOCTH (YHKIIHH,
TOYKH HKCTpeMyma (GYHKIMHM, HauOoJiblliee W HauMEHbIee 3HaueHUs (YHKIUH Ha MPOMEXKYTKE,
MCIOJIb30BaTh UX IS UCCIIeIOBaHUS (YHKITUH, 3aIaHHOM rpaduKoMm;

OTIEPUPOBATH MOHATUSAMU: TPAPUKH MMOKA3ATEIHHOU, JTOrapU(PMUUECKON MU TPUTOHOMETPHUUECKUX
byHKIUH, n300paxarh UX Ha KOOPJAMHATHOM IMJIOCKOCTH W MCIIONB30BATh /ISl PEIICHUs] ypaBHEHUU U
HEpPABEHCTB;

M300paxaTh Ha KOOPJAMHATHOW TIIOCKOCTU TpaMKU JTMHEWHBIX YPAaBHEHUW W HCIOIH30BATh MX
JUISL PEIIEHUS CUCTEMBI JIMHEWHBIX YPaBHEHHUI;

UCTIONB30BaTh Tpaduku (YHKIUN A7 MCCIEAOBAHUS IMPOLECCOB M 3aBUCHMOCTEH W3 JPYTUX
Y4€OHBIX TUCIUIUIAH.

Hayana MaTeMaTH4eCKOI0 aHAJINA3A:

OTIEpUPOBATh TOHATUSAMH: HENpepbIiBHAS (YHKIUSA, Tpou3BOAHAS (YHKIMH, HCIOIb30BaTh
TreOMEeTPUUYECKUN U GUBNIECKUIN CMBICI IPOU3BOIHOM JIJIs pelleHHs 3a/1a4;

HAaXOJIUTh TPOW3BOJHBIC JJIEMEHTAPHBIX (QYHKIWW, BBIYUCIATH MPOU3BOJHBIE CYMMBEI,
MIPOU3BEICHHUS, YACTHOTO (PYHKIIHIA;

WCITOJIH30BaTh MPOU3BOJHYIO ISl MCCIEAOBaHUS (PYHKIIMM Ha MOHOTOHHOCTh U JKCTPEMYMBI,
MPUMEHSITh PE3yIbTaThl UCCIEOBAHUS K TIOCTPOSHUIO IpaUKOB;

WCIOJb30BaTh MPOU3BOAHYIO Ul HAXOXKACHUS HAWJIY4IEr0 PEUICHHS B MPUKIAAHBIX, B TOM
YHCJIE COIHATbHO-PKOHOMHUYECKHUX, 3aJa4ax;



ONEpUpOBATh TMOHATHSAMM: TIepBoOOpasHass M WHTErpajg, IOHMMaTh TEOMETPUYECKHA U
(bu3nyecKuil CMbICT UHTETpaa;

HAXOJUTh TEPBOOOpa3HbIE JIIEMEHTAPHBIX (YHKIMH, BBIUUCISATH HHTETpal 1o (dopMmyle
Hrerorona—JleiiOnumna;

pematb TPUKIAJHBIE 33Ja4d, B TOM YHCJIE COLUAIBHO-SKOHOMHYECKOTO ¥ (DU3UYECKOTO
Xapakrepa, CpeIcTBaMU MaTEMaTHYECKOT0 aHalln3a.

[IpenmerHbie pe3yabTaThl MO OTIACIBHBIM TeMaM YydeOHoro kypca «l'eomerpusin. K koHiy
oOyuenus B 10-12 kiraccax oOyJaroniuiics HayquTCs:

OTIEPHPOBATH MOHATHAMHU: TOUKA, MIPSIMast, TNIOCKOCTD;

MPUMEHSTh aKCUOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4;

OTIEPHPOBATH MOHATHAMHU: NAPAIIICIIEHOCTD M MEPIIEHAUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH;

KJIaCCU(UIIUPOBATh B3aUMHOE PACIIOJI0KEHHUE MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

OTIepPHPOBATH NOHATHAMHM: JBYTPAaHHBIN YroJ, TPaHH JIBYTPAHHOTO yIiia, peOpo IBYrpaHHOTO yria,
JUHEHHBIN yroJl IBYTPaHHOTO YIJia, palyCHasi Mepa JBYIPaHHOTO YIJia;

OTIEpUPOBATH MOHITUSIMH: MHOTOTPAHHUK, BBIMTYKIIBI U HEBBIMYKIIbIiI MHOTOTPAaHHUK, DJIEMEHTBI
MHOTOTpaHHUKA, MPABUIIbLHBIH MHOTOTPAHHHUK;

pacro3HaBaTh OCHOBHBIC BHJIbl MHOTOTPAHHUKOB (ITUpaMUia, TPU3Ma, MPSIMOYTOJIbHBIN
napajuienenumnesn, Kyo);

KJIaccu(UIUMpoOBaTh MHOTOTPAaHHHMKH, BBIOMpAasi OCHOBAaHUS U KiacCH(UKAIWU (BBITYKJIbIE U
HEBBIMYKIIbIE MHOTOTPAHHUKH, TMpPAaBUJIbHBIE MHOTOTPAHHUKH, MpsMblE UM HAKJIOHHBIC TPU3MBI,
napajulesenune/ibl);

OTIepUPOBATH MOHATUSIMHU: CEKYIIasl MJIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB;

OOBSICHATH TPUHIIMITBI TOCTPOSHUS CEYEHUH, UCIIOIB3Ys METOJ CIIE/IOB;

CTPOUTH CEYEHHUS] MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJIHAThH (BBIHOCHBIE) MJIOCKUE YEPTEKHU
U3 PUCYHKOB IIPOCTBIX 00BEMHBIX (PUTYp: BH] CBEpXY, COOKY, CHU3Y;

pemiaTh 3aJayd Ha HaxXOXJACHHE T€OMETPHUYECKHMX BEJIMYMH MO Oo0pa3llaM WM alropuTMam,
MPUMEHSST U3BECTHBIC aHAIMTHYECKUE METOIBI MPH PEHICHWH CTaHIAPTHBIX MAaTeMaTHUECKUX 3a/1ad Ha
BBIUHCIICHHE PACCTOSIHUN MEXIY ABYMS TOYKAMH, OT TOYKHU JI0 MPSIMOM, OT TOYKHU JO TUIOCKOCTH, MEKIY
CKPEUIMBAOIIUMHUCS MTPSIMBIMH;

pelaTh 3aJaud Ha HaxXOXJACHHE TeOMETPHUECKHMX BEJIMYMH MO Oo0pa3llaM WM alropuTMam,
MIPUMEHSST W3BECTHBIC aHATMTHYECKHUE METOIBI MPH PEIICHUH CTaHJAPTHBIX MaTeMaTHYeCKHUX 3a7ad Ha
BBIUUCIIEHHE YIJIOB MEXJy CKPEUIMBAIOIIUMUCS HPSIMBIMU, MEXIY HPSIMOM M IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB;

BBIUKCIATH OOBEMBI W IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHpPaAMUAA) C
npUMeHeHHeM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY IUIOMIAIIMHU TIOBEPXHOCTEH, 00BEMaMu
0JIOOHBIX MHOTOTPaHHHUKOB;

OTIEPHPOBATH TOHITHUAMHU: CUMMETPHS B NPOCTPAHCTBE, IEHTP, OCh M IJIOCKOCTh CHMMETPHH,
LIEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYPBI;

U3BJICKaTh, NPEO0OPa30BBIBATE W WHTEPIPETUPOBATh HWHPOPMALKMIO O TPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKAX M PUCYHKAX;

NPUMEHSTHh T€OMETpHUECKUe (DAaKTHI I PEHICHUS] CTEPEOMETPHUECKUX 33/1a4, TIPEIIOIararoIInX
HECKOJIbKO II1aroB PEIIeHHs, €CIIN YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOHM (Gopme;

NPUMEHSTHh MPOCTEUIIHE TPOTPaMMHBIE CPEJICTBA M AIIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI
IIPU PEUICHUU CTEPEOMETPHUUECKUX 3a1au;

NPUBOJIUTH TIPUMEPHl MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJE W KU3HHU, PacliO3HABATh
MPOSIBJIICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE;

NPUMEHSTH TTOTyYeHHBIC 3HAHUS Ha MPAKTHKE: aHATU3UPOBAThH PEabHBIE CUTYallud U TPUMEHSTh
U3yYeHHBIE TOHSATHS B IPOLECCE MOUCKAa PEUIeHHs MaTeMaTH4ecKd CHOPMYIHPOBAHHOW MPOOIEMBI,
MOJIETIMPOBaTh pealbHbIE CHUTyallMM Ha S3bIKE T'€OMETPUHU, MCCIEN0BaTh IOCTPOECHHBIE MOJEIH C
UCMOJIb30BAHUEM TE€OMETPUYECKHX MOHATHUH M TeopeM, ammapaTta anreOpbl, pemaTh MNpaKTHYECKue
3aJ1auu, CBSA3aHHBIC C HaX0XIEHHEM T€OMETPHUECKUX BEITHUMH.

ONEpUPOBATH TMOHATUAMHU: LMJIMHIPUYECKAs IIOBEPXHOCTh, OOpa3ylouIfe IHJINHAPHYECKON
MOBEPXHOCTH, LWIMHJpP, KOHUYECKash MOBEPXHOCTb, 0Opa3ylollle KOHHUYECKOH MOBEPXHOCTH, KOHYC,
cepuyeckas mOBEepXHOCTS;

pacrmo3HaBarth Tela BpamieHus (IWInHAp, KOHYyC, cdepa u map);

OOBSICHATH CIIOCOOBI TIOJTYYEHUS TEJ BpaIllCHUS;



KJIaccu(UIIUPOBATh B3aUMHOE PACIOJIOKEHNUE CPephl U TIIOCKOCTH;

OINEpUPOBATH MOHATUAMM: LIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA, IIapOBOM
CJIOM, OCHOBaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CJI0s, IIAPOBOI CEKTOP;

BBIUUCIIATE OOBEMBI M IUJIOLIAJM TOBEPXHOCTEW TEJI BpPALICHUS, TEOMETPUYECKHX Tel C
pUMEHEHHEM (HOPMYIT;

ONEpUPOBATh MOHATUSAMU: MHOTIOIPaHHMK, BIMCAaHHBIH B c(epy M ONUCAHHBII OKOJO Cdephl,
cdepa, BicaHHAs B MHOTOT'PAaHHHK MJIH TEJIO BPAIICHUS;

BBIYUCIIATh COOTHOLICHUS MEXY TUIOINAASIMU IOBEPXHOCTEN 1 00bEMAaMU IOJJOOHBIX TEII;

n300pakaTh U3ydaeMbie GUTYPHI OT PYKU M C IPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) INIOCKME YEPTEIKU U3 PUCYHKOB MPOCTHIX 0OOBEMHBIX (UTyp: BUJ CBEPXY,
cOOKy, CHU3Y, CTPOUTH CEYEHUS TEJl BpaIllCHUS;

U3BJICKaTh, WHTEPIPETUPOBATh M MpeoOpa3oBbIBaTh HHGOPMALMIO O IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO HAa YePTEkKaX M PUCYHKAX;

OIIEpPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIOJHATh JEMCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHMSI BEKTOPOB M YMHOXEHHS BEKTOpa Ha
YHCII0, OOBACHATH, KAKUMU CBOWCTBAMM OHM 00J1aJJat0T;

IPUMEHSTDH [TPaBUJIO HapajlieeNnIe/a;

OIIEpUPOBATh MOHATUAMM: JIEKApPTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, Yrojl MEXIy BEKTOpaMH, CKaJsipHOE IPOU3BEIACHUE
BEKTOPOB, KOJJIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPBI;

HaXOJUTb CYMMY BEKTOPOB W IPOM3BEICHHE BEKTOpPA Ha YHCIO, Yrojl MEXIy BEKTOpamH,
CKaJIIpHOE MPOU3BEIEHHUE, PACKIIA(bIBATh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOPAM;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHUCTEME KOOp/MHAT;

HOPUMEHATh T€OMETpHUECcKUe (DAaKThI Ui PELICHUs] CTePEOMETPUUYECKUX 33/1a4, MPEoIararoiux
HECKOJIbKO IIaroB PemIeHHs, €CIIN YCIOBHUS IPUMEHEHUS 3a/1aHbl B SIBHOU (opme;

pelaTh NpoCcTeilIe reOMeTpUUECKUE 3a/1a4ul Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO METO/1a;

pelaTh 3a/1a4y Ha JOKa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUH U HaX0X/IEHUE TEOMETPUUECKUX
BEIMYMH MO 00pa3liaM WIM aaropuTMaM, MPUMEHsSS MU3BECTHBIE METO/bl NMPHU PEUICHUH CTaHIapTHBIX
MaTeMaTHYeCKUX 3aj1ay;

IIPUMEHATH IPOCTEHIINE NPOrPaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1aY;

IPUBOJIUTH NPUMEPH MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B NPUPOJE M KU3HHU, PACIIO3HABATH
MPOSIBJIEHUE 3aKOHOB F'€OMETPHUH B HCKYCCTBE;

NPUMEHSTH MOTy4YEeHHbIE 3HAaHUs Ha MPaKTHKE: aHAJTM3UPOBATh pPealIbHble CUTYAIlUH U IPUMEHSTh
M3Y4YECHHbIE TOHATUS B Ipoliecce MOMCKAa PEUIeHHs] MaTeMaTU4eckd CHOpPMYJIMPOBAHHON NPOOJIEMBI,
MOJIETIMPOBaTh pEalbHbIE CHUTyallUM Ha S3bIKE T€OMETPUH, MCCIEN0BAaTh IIOCTPOEHHBIE MOZEIU C
HCIOJIb30BAHUEM T'€OMETPUUECKUX MOHSITUA M TEopeM, ammapara aiareOpbl, pemarb MpPaKTUYECKUe
3a]1a4M, CBA3aHHbBIE C HAXOXJACHUEM I'€OMETPUUYECKUX BEJINYMH.

[IpenMeTHbIE pe3yabTaThl IO OTAEIBHBIM TEMaM Y4eOHOro Kypca «BeposITHOCTh M CTaTUCTHKA.
K kony o6yuenus B 10-12 knaccax oOydaronuiicss Hay4uTCs:

YUTATh U CTPOUTH TAOJIULIBI U TUATPAMMBIL;

ONEepUpOBATh TOHATHAMM: CpelHee apu(MeTHdyecKoe, MeAuaHa, HauOoJjbllee, HaUMEHbIIee
3HaYeHHE, pa3Max MacCHUBa YHCIOBBIX JTaHHBIX;

ONEepUpOBATh MOHATUSAMH: CIy4YalHBIM OSKCIepUMEHT (OMBIT) U  CiydailHoe coObITHE,
AJIEeMEHTapHOE COOBITHE (3JIEMEHTAPHBIN UCXO/) CIy4ailHOTO OIbITa, HAXOJUTh BEPOSITHOCTH B OIBITAX C
PaBHOBO3MOXKHBIMH CIyYalHBIMM COOBITUSIMH, HAaXOAUTh M CPaBHHMBATh BEPOSTHOCTH COOBITUH B
M3YYEHHBIX CIy4YaiHbIX SKCIIEpUMEHTAX;

HaXOJUTh U POPMYIUPOBATH COOBITHS: TIepeceyeHre u 00beIMHeHNEe JAHHBIX COOBITHI, COOBITHE,
MIPOTUBOIMOJIOKHOE JaHHOMY COOBITHIO, MOJIb30BAaThCs TuarpaMmamu Oiinepa U (GopMyJIoi CII0XKEHUS
BEPOATHOCTEN IIPH PELICHNUH 33/1a4;

ONEpUpPOBaTh TOHATUSMHU: YCJIOBHas BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS, HaXOAUTh
BEPOATHOCTH C TOMOLIBIO IIPABUJIa YMHOKEHHUS, C IIOMOILBIO JIEpEeBa CIy4aliHOTO OIBITA;

IPUMEHATh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS NP PEIICHUH 3a]1a4;

OIEpUPOBATh MOHATUSAMH: HCIIBITAHWE, HE3aBUCUMBIE MCIBITAHUS, CEPHUsl UCIBITAHUM, yCIIEX U
HeyJaya, HaXOJUTh BEPOSTHOCTH COOBITUH B CEpUM HE3aBHUCHMBIX HCIBITAHUH 10 NEPBOrO yclexa,
HaXO/IUTh BEPOSITHOCTU COOBITHI B CepUM UCIbITaHUM bepHym;



OIEpPUPOBATh IOHATUSAMU: CllydaiiHas BEJIMYMHA, PACIpPEIECICHUE BEPOSATHOCTEH, AuarpaMma
pacrpeneneHus.

CPaBHUBATh BEPOSATHOCTH 3HAYCHUH CIIy4allHOW BEJIWYMHBI 110 PACHPEACIICHUI0 HIIU C IIOMOIIbIO
JuarpaMM;

OIEPUPOBATH MOHATHEM MAaTEMaTUYECKOIO OKUJAHUSA, IPUBOJUTH IIPUMEPBI, KaK IPUMEHSETCS
MaTEMaTHUYECKOE 0)KMJAHUE CIy4alHON BEJIIMYMHBI HAXOIUTh MATEMAaTHYECKOE OXKHMIAHUE 110 JTaHHOMY
pacnpeeIIeHuIO;

UMETb IPEJCTABICHNUE O 3aKOHE OOJIBbIINX YHUCET;

MMETH NIPEICTaBICHUE O HOPMAIBHOM PaCIIPENCICHUH.

V. CoaepsxkaHue y4ueOHOI0 npeaMmera

Aure0pa ¥ Ha4aJIa MATEMAaTHYECKOI0 aHAJIN3a

Yuciia ¥ BbIYHMCICHHSA

Panyonanenple umncina. OOBIKHOBEHHBIE W JECSTUYHbIE JApOOH, IPOLIEHThl, OECKOHEYHBIE
nepuoandeckue aApodu. ApupMETHYECKHe ONepaldyd C pPalUOHAIBHBIMH YHCIAMHU, MPeoOpa3oBaHUS
YHUCIOBBIX BblpakeHuil. [IpuMeHeHue apoOel M NPOLEHTOB JUIsl pEIlEHUs NPUKIATHBIX 3a1ad U3
Pa3IMYHBIX OTPACiEll 3HAHUW U PEajbHOW KU3HU.

JeiicTBuTenpHble yncia. PalmoHanbHble M MppalMOHaNbHbIe yncia. ApudmMeTuyeckre onepanun
C AeMCTBUTENbHBIMU unciaaMy. [IpubnnxEHHbIe BHIYMCIECHUS, IPABUIIA OKPYIJICHUS, IPUKU/IKA U OLIEHKA
pe3yJibTaTa BBIYUCIICHUN.

Crenenr ¢ uensiM mokazareneM. CranmapTHas QopMa 3amucd  JEeHCTBUTEIBHOTO YHCHA.
Vcnonb3oBaHue noaxoasieit Gopmbl 3anKucu AeHCTBUTEIbHBIX YMCEN Ul PEIICHUs TPAKTUYECKHUX 3a7a4
U IIPEJCTaBJICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. [leiicTBUs C apu(PMETHYECKUMHU KOPHSAMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCUHYC, AapKKOCHHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUs M HEpABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpaskeHUI. OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIBI.

VYpaBHeHuUe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAIlMOHANIBHBIX YPaBHEHHUI U HEPAaBEHCTB.

Pemenne nppanimoOHaIbHBIX YPaBHEHNUN U HEPaBEHCTB.

Penienne TpUroHOMETPUUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUH UM HEPABEHCTB K pEIIEHUI0O MaTeMaTHMYeCKHUX 3ajad U 3ajad u3
pa3nuYHbIX 001acTe HAYKH U pealbHOM KHU3HH.

DyHKIUHN U TpaGUKH

OyHK1Ms, criocoObl 3ananust pyHkiun. ['papux GyHkuu. BzanmMuo oOpatHblie GyHKINU.

Ob6nacte ompezneneHuss U MHOXKECTBO 3HaueHMH QyHkuuu. Hymu ¢ysxnuun. IlpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKITUH.

CrenenHast pyHKIIUS ¢ HATYpaJbHBIM U IIEJIBIM MTOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoicTBa U
rpaduK KOpHS N-Oi CTENEHH.

TpuronomeTrpuyeckasi OKpPYKHOCTb, OINpEAENeHUE TPUTOHOMETPHUUECKUX (PYHKIMHA YHCIOBOTO

apryMeHTa.

Hauyana maTeMaTH4eCKOro aHAJIN3a

[TocnenoBarenbHOCTH, CoCco0BI 3aJlaHus MIOCJIE0BATENBHOCTEN. MoHoTOHHBIE
M0CJIEI0BATENBHOCTH.

Apudmernueckass U reomMeTpuueckas mporpeccuu. beckoHeyHO yObIBarolas reoMeTpuyecKas
nporpeccusi. Cymma OeckoHeYHO yObIBarouieil reomerpudeckoid mnporpeccuu. Dopmysia CIOXKHBIX
IIPOLEHTOB. VcII0/Ib30BaHNE IPOIPECCUU IS PELIEHMSI pEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, omnepauuy Haj MHOkecTBamH. [luarpammel Oiinepa—Benna.  [lpumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapara U1 ONHCAaHUs PEAJIbHBIX IPOLIECCOB W SIBICHUM, IIPU PELICHUH
3a7a4d U3 IPYrux y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, T0KA3aTEIbCTBO.

Yuciia 1 BLIYUCICHUA



Harypanbnsle u nensle yncna. [I[pu3Haku 1e1MMOCTH LETBIX YACEN.

CreneHb ¢ pallMoOHaIBHBIM TTOKa3atesieM. CBOWCTBA CTEIIECHHU.

Jlorapudm uncna. JlecaTHuHbIe U HATypaJIbHBIC JIOTapH(PMBI.

YpaBHeHUs1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BEIpAKEHUHN, COACPIKAIINX JIOTAPU(MBI.

[IpeoOpa3zoBaHue BbIpaKEeHH, COEPIKALIUX CTENEHH C PallHOHATIbHBIM ITOKa3aTeJIeM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucTembl TUHEHHBIX ypaBHEHUU. Pemenue npukiajHblX 3aa4d C MOMOUIBI0 CUCTEMbI JTMHEHHBIX
YpPaBHEHUU.

CucTembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMmeHeHrEe ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTUYECKUX 3a/ay U 3a4a4 U3
pa3IMyYHbIX 00JacTel HAyKH U peasibHOM JKU3HHU.

DOyHKUUH U rPpadpuKu

Oyuknus. [lepuognueckue ¢yHkiuu. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbI U
MUHUMYMBI pyHKIMK. Hanbonbee 1 HanMeHblee 3HaueHHe (PYHKIIMH Ha TPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPaUKU.

[TokazarenpHas u norapudpmMuveckas GyHKIIUU, KX CBOHCTBA U Tpa(UKH.

Hcnonk3oBanue rpadukoB GYHKIUN AJS peICHUs] YPaBHEHUHM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (yHKIWN IS MCCIIEOBAHUS TPOLECCOB M 3aBUCHMOCTEH, KOTOpHIC
BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEATbHON KU3HU.

Hauyana mareMaTH4ecKkoro aHajimsa

HenpepriBabie GpyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.

[TpousBonnas GyHkiuu. ['eomerprueckuii 1 GU3NIECKUN CMBICIT TIPOU3BOTHOM.

[TpousBoaubie sneMeHTapHbIX (QyHKUUNA. DOpMynbl HaXOXKIEHUS TMPOU3BOAHONW CYMMBI,
IIPOM3BE/IECHUS U YaCTHOTO (PYHKLINH.

[TpuMeHeHHe NPOU3BOAHON K HCCIEOBAaHUIO (QYHKIUH HAa MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenne HauboIb111ero 1 HaMMEHbIIEro 3Ha4eH!s PYHKIIUK Ha OTPE3Ke.

[TpuMeHeHne TPOU3BOAHOM AJI HAXOKIEHHS HAaWIyYlIEro PELIEHUs B IPUKJIAAHBIX 3aa4ax, AJIs
ompeielIeHUs] CKOPOCTH TpoIiecca, 3aaHHOT0 GOPMYIION WK TPaPUKOM.

[TepBooOpaznas. Tabmauia nepBooOpas3HbIX.

WNHuterpasn, ero reoMeTpuyeckuii U (U3MUECKHil CMBIC]I. BbrumciieHne wHTErpaiga mno Qgopmyie
Herorona—IJleitOnumna.

I'eomerpus

IIpsiMBbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTh, MpocTpaHcTBO. llonsTue 06
aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHoe pacrnosokeHue NpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECcs, MapajljielibHbe U
CKpeluuBaomuecs npsmsie. [lapamiensHOCTh NPAMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: NMapaljie/IbHbIE
IpsiMbI€ B IPOCTPAHCTBE; MAPAILIEIbHOCTh TPEX MPSAMBIX; MapAIIIEIbHOCTD NPSIMOI U IIIOCKOCTU. YTJIBI €
COHAITPAaBJIICHHBIMM CTOPOHAaMU; YTOJI MEKIY NMpsIMBIMHM B IIpocTpaHcTBe. IlapamienbHOCTh MmIockocTe:
napajuleNibHble IUJIOCKOCTH; CBOMCTBA MNapauIeNbHBIX IUI0ockocTed. IlpocTeiiue mpocTpaHCTBEHHBIE
(burypsl Ha MIOCKOCTH: TETPadIp, KyO, mapajuiesenure]; IoCTPOSHUE CEUSHUH.

[leprieHAUKYISAPHOCTh TMPSMOM M TJIOCKOCTU: MEPIEHIUKYISpPHBIE MpsIMble B TNPOCTPAHCTBE,
IIpsIMBbIE NapaJIJIENIbHBIE U MEPNEHIUKYISAPHBIE K MJIOCKOCTH, IPU3HAK MEPIEHANKYIAPHOCTH MPSIMON U
IUIOCKOCTH, TeOpeMa O MPSMOM NEepNeHIUKYISIPHOW MIIOCKOCTU. YTIIBI B MPOCTPAHCTBE: Yrojl MEXAY
NpsIMONM U IJIOCKOCTBIO; JBYTPaHHBIA yroJl, JIMHEWHBIA yroa AByrpaHHoro yria. [lepnennukymsap u
HAKJIOHHBIE: PAcCTOSHUE OT TOYKM JO IJIOCKOCTH, PAcCTOSHUE OT MPSIMOM 0 IJIOCKOCTH, MPOEKIIMS
¢urypel Ha MIOCKOCTb. [leprneHAMKYISIpHOCTh IUIOCKOCTEH: NpPU3HAK MEPHEeHAUKYISIPHOCTH JABYX
mrockocteil. Teopema o TpEX MepreHIuKYIIsipax.

MHoOrorpaHHuKHu

[loHsiTHE MHOTOIpAaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPAHHHUKA, BBINYKJIBIE W HEBBIIYKIIbIC
MHOTOTpaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yroapHas npu3Ma; IpaHd ¥ OCHOBAHUS IIPU3MBL;
npsiMasi M HakJIOHHas MpU3Mbl; OOKOBas M TOJNHAs MOBEpPXHOCTh mpu3Mbl. [lapamnenenunen,
IIPSIMOYTOJIBHBIN Tapajulelienune] W ero cpoiicrBa. [lupamupa: N-yronpHas mnupaMuja, TpaHU H



OCHOBaHHUE MMHPaMHJIbL; OOKOBAs U MOJTHAS TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U yCeUEHHAS MUPaMUA.
OneMeHTHI IpU3Mbl U TUpaMubl. [IpaBUIIbHBIE MHOTOIPaHHUKH: ITIOHATHE NPABUIBHOTO MHOTOI'PAaHHUKA;
IIpaBWIbHAs NpU3Ma W NpaBWIbHAs NUpaMMIA; MpaBWIbHAsg TPEYrojibHas NUpaMua M NPaBUIIbHBIN
TeTpa’rap; KyO. IlpencraBneHue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’ap, AOACKA’dap U HKOCAdIP.
Ceuenus npu3Mbl U IUPAMUIBI.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOM, INIOCKOCTH. DJIEMEHTBI
CUMMETpUH B IUpaMUJax, Napauieienuneax, paBuIbHbIX MHOTOIPAaHHUKAX.

Bbluucnenue 351eMEHTOB MHOIOIpaHHMKOB: pEOpa, auaroHanu, yriel. Ilnomans OGokoBoit
MOBEPXHOCTU W TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI, IUIOLIA]lb OCHOBAHMUN, TeopeMa O OOKOBOIi
IOBEPXHOCTU HpsAMOM mnpu3Mmbl. [lnomans OOKOBONH MNOBEPXHOCTH M IOBEPXHOCTU IPAaBUIIBHOMN
MUPaMHJIBI, TeOpeMa O IUIOMIAau yceu€HHOW mnupamunbl. I[lonstue o0 00BEMe. OO0BEM TUPAMUIBL,
IIPU3MBI.

[Tono6uble Tena B mpoctpancTBe. COOTHOIIEHHS MEXAY IUIOMIAASIMH TOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

Tesia BpaleHus

[lwinHapuyeckass  HOBEPXHOCTb,  OOpa3ylollMe  LWIMHAPUYECKOM  IOBEPXHOCTH,  OCh
WINHAPUYECKOW MoBepxHOCTH. L{MamHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 00pasyromas U OCb;
IUI0IAab OOKOBOH U MOJIHOM MOBEPXHOCTH.

Konnueckast moBepxXHOCTh, 00pa3yloe KOHNIECKOH MOBEPXHOCTH, OCh U BEpPIINHA KOHHYECKOU
noBepxHocTu. KoHyc: ocHOBaHMe M BeplinMHa, oOpasyrolias M OChb; IUIOLaJb OOKOBOW M MOJHOMH
MIOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroliMe U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTD.

Chepa u 1map: meHtp, paauyc, IUaMETp; IUIOIAAb IOBEpPXHOCTH cdepsl. B3aumuoe
pacrioniokeHue cepbl U IUIOCKOCTH; KacaTelbHask INIOCKOCTh K cdepe; miomaas chepsl.

N300pakeHue Tes BpalleHHus Ha MI0CKOCTU. Pa3BEpTka MIMHAPa U KOHYCA.

KomOuHanuu Ten BpallleHus U MHOTOIPaHHUKOB. MHOIOrpaHHUK, ONHCAaHHBIA OKOJIO c(hephl;
cdepa, BIMcaHHAs B MHOI'OI'PaHHMK, WJIM TEJIO BPAILICHHSL.

[Tonsitue 06 o6béMe. OcHOBHBIE CcBOMcTBa 00BEMOB Ten. Teopema 06 00bEME MPSAMOYTOIBLHOTO
napajiesienunesa u cieacTeus u3 He€. O0bEM nuanHapa, konyca. O0BEM mapa U miomaab chepsl.

[Tonob6ubie Tena B mpoctpancTBe. COOTHOLIEHHSI MEX]y IUIOMIAJIMU MTOBEPXHOCTEH, 00bEMaMu
MOJIOOHBIX Te.

Ceuenust nuiIMHIpa (MapajuiebHO M NEPIEHANKYISPHO OCH), CeYeHMs] KOHyca (TapaieiabHoe
OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILUHY), CEUECHNUS 1apa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHME M BBIUMTAHUE BEKTOPOB. YMHOXCHHE
BEKTOpa Ha 4Hcio. PasnoxkeHue BekTopa MO TpEM HEKOMIUIAHAPHBIM  BekTopaMm. [IpaBumio
napauienenunena. Pemenue 3anad, CBA3aHHBIX C NPUMEHEHHEM IpaBUI ACHCTBUM C BEKTOPAMH.
[IpssMoyronbHas cucremMa KOOpAuMHAT B IpocTtpaHcTBe. Koopauuatel Bektopa. IIpocreimmne 3amaun B
KOOpAMHATax. YToJI MeXAy BeKTopaMu. CKalsipHOE POU3BEIEHUE BEKTOPOB. BrIuncCiieHNE yIII0B MEXKAY
MPSIMBIMU U TUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN METO/I ITPH PEIICHUN T€OMETPUYECKUX 3a/1ay.

BeposATHOCTD ¥ CTATHCTHKA

[IpencraBieHne gJaHHBIX € MOMOIIBIO Tabaul u auarpamm. CpeaHee apumeTnyeckoe, MeauaHa,
HauOoJplllee ¥ HaWMEHbIee 3HAYEHUs, pa3Max, JIUCIEPCHs M CTAaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX
HabopOB.

CrnyyaiiHble SKCIIEpPUMEHTHI (OIBITHI) U CIy4ailHble COOBITHS. DIIEMEHTapHbIE COOBITHS (UCXOIBI).
BepositHOCTB cityuaiiHOro coObITUS. BIM30CTh 4acTOThI U BEpPOATHOCTU cOObITHH. CiydyaliHbIe OMBITHI C
PaBHOBO3MOXHBIMH ~ DJIEMEHTapHbIMU  COOBITUSMHU.  BeposiTHocTH  cOOBITUH B ONBITax €
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMHU.

Omnepanu  Hajag COOBITHUSIMH: TepeceueHue, OOBbEeIUHEHHE, MPOTHUBOMOIOXKHbBIE COOBITHS.
Juarpammsl Diiniepa. opmyiia CI0KeHHs BEPOATHOCTEN.

VYcnoBHas BEPOATHOCTb. YMHOXKEHHME BEpPOSATHOCTEH. JlepeBO ClydallHOrO JKCIIEPUMEHTA.
dopmyia moaHOM BeposaTHOCTH. HezaBucumeblie COOBITHS.

KomOunatopHoe mnpaBuino yMmHOXeHus. IlepecranoBku u Qaxropuan. Uuciao coyeTaHui.
Tpeyronsuuk Ilackans. ®opmymna 6unoma HeroToHa.

bunapHbIil caydaiiHbIi ONBIT (MCHIBITaHKE), ycnex U Heynada. HesaBucumble ucnsitanus. Cepust
HE3aBUCUMBIX MCIIBITAHUN 10 TiepBOro ycnexa. Cepus HE3aBUCUMBIX UCTIbITAHUN bepHyim.




Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTed. J{narpamma pacnpeznenenus. llpumepst
pacripesielieHu, B TOM 4HCiIe, TeOMETPUUECKOe U OMHOMHUAIIBHOE.

UuciioBble XapaKTEPUCTUKU CIy4alHBIX BEIWYMH: MATEMAaTHUYECKOE OKHMIAHHUE, NUCIEPCUS U
CTaHJapTHOE OTKJIOHEHuE. [IpuMepsl NpUMEHEHNT MATEMAaTHYECKOTO OKUJaHMs, B TOM YHUCIIE B 3a/1a4ax
U3 TIOBCEIHEBHOW KM3HH. MaTeMaTHUecKoe OXHUIaHWe OWHApHOW  CIIydailHOW  BEIMYUHBI.
MatemaTHuecKkoe OKUIAHUE CYMMBbI CIIy4alHBIX BEJIMYMH. MaTreMaTudecKoe 0XHIaHUE U JUCHEPCUs
reOMETPHUECKOT0 M OMHOMHUAIBHOTO paclpeleeHUH.

3akoH OOJIBLIMX YHMCENl M €ro pojib B Hayke, Ipupoae u obmecrtBe. BriOopouHslii MeTon
UCCIICIOBAHUM.

[Tpumepel HENPEPBIBHBIX ClydalHbIX BeIU4MH. [IoHATHE O IUNIOTHOCTH pacrpenencHus. 3aJadu,
NPUBOJAIIME K HOPMalbHOMY pacnpenencHuto. lloHsatne 0 HOPM@JIBHOM — paclpenesicHUU.



VI. TemaTu4eckoe NjiaHUPOBaHUE
AJredpa u Ha4aJia MATEMATHYECKOI0 aHAJIN3a
(o4uHO-3204HAasi ¥ 3204Hasi GopMbI 00yUeHMs1)

Ne Tema BocnurarenbHblii HesiTeIbHOCTH 00y4aKOIIUXCS ITonsaTust Jdomamnee
ypoka NMOTEHIHAJ YPOKa 3a/1aHue
Paznen 1 MHoxkecTBAa PAIMOHAJBHBIX M IeCTBUTENbLHBIX YHces. PaliuoHaIbHbIE YyPAaBHEHUS M HepaBeHCTBA (7 4acoB)

1. [ToBTOpenue. MexayHaponublii | Mcnoiap30BaTh TEOPETUKO-MHOKECTBEHHBIH MHokecTBO, onepanuy Haj https://resh.edu.
MuoxecTBo. Oniepanuu Haj JIEHb amnmapar JijIs ONUCAHMS X0J[a PEIICHUS MHOXeCTBaMU. JluarpaMmel ru/subject/lesso
MHOECTBaMHU. pactpocTpaHeHUsI | MaTeMAaTHYECKHX 3aJ1ad, a TAaK)Ke PealbHBIX Ditnepa—Benna n/612/

rPaMOTHOCTH MPOLIECCOB U SBJICHUIA, IPH PEIICHUH 33124 [oBTOPUTH
U3 IPYrUX y4eOHbBIX MPEIMETOB. OIpe/ieeHHs
MOHSTUI
2. PanpioHanbsHbIe ynca. OnepupoBaTh MOHITHUIMH: PAIIMOHATBHOEC Parnmonaneubie yncna. O0bikHOBeHHBIe | hitps://resh.edu.
YKCI10, OOBIKHOBEHHAS IPOOb, IECATHYHASL U JICCATUYHBIC TPOOU, TIPOIICHTHI, ru/subject/lesso
JIpO0Ob, MTPOICHTHI. OCCKOHEYHBIE TIEPUOTUICCKUE APOOH. n/7234/conspect
BremonHATh apudMeTnyecKie oneparum ¢ ApudmeTnyecKue onepariu ¢ 1248860/
palMOHATBHBIMH YHUCIIAMH. panMOHATBLHBIMHU YHCIIAMH, Pemuts 3anauy
peoOpa30BaHMUs YHCIOBBIX BHIPOKCHUI. | U3 TETPAIH 1O
[Ipumenenune npoOeit u MPOIEHTOB AT | TeMe
peleHus PUKIATHBIX 33139 U3
Pa3JIMYHBIX OTpaciei 3HAaHUH U
peaIbHOM KU3HH.
3. JleWiCTBUTENBHBIC YHCIIA OnepupoBath MOHITUAMH: PAIIMOHATBHOES JeiicteutenbHbie uncna. Paimonansasie | https://resh.edu.
YHCII0, IEHCTBUTEIBHOE YHCIIO, U MppaIoHaIbHbIE YKCIIa. ru/subject/lesso
O0OBIKHOBEHHAS! IPO0Ob, IECATUYHAS IPOOD, ApudmeTrueckre ornepanium ¢ n/4730/start/149
MPOIICHTHI. JICHCTBUTEIIHLHBIMU YHCIIAMH. 073/
BrInonHATh apupMeTHYECKHE OTIEPaIiH C [TpubnmkEHHBIC BRIYMCIICHNS, TIPaBuia | PemuTh 3a1auy
PalMOHATIBHBIMU U JICHCTBUTEIHHBIMU OKPYTJICHUSI, IPUKH/IKA U OIIEHKA U3 TETpau Mo
YHCTIAMU; IPUOTDKEHHBIC BEIYUCIICHHS, pe3ybTaTa BEIUMCICHUH. TeMe
UCIIOJIb3YS MTPaBUIIa OKPYTIICHUSL.
Jlenath MPUKHUJIKY U OIIEHKY pe3yiibTara
BBIYMCIICHUM.
4. BxoyiHast KOHTpOJIbHAs paboTa KOHTpOJIMpOBaTh M OLICHUBATH CBOKO PadOTYy.
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AHaimn3 KOHTPOJIbHOU paboTHI.
ToxnecTBa U TOXKAECTBEHHBIE
npeoOpa3oBaHus. YpaBHEHHE,
KOpeHb ypaBHeHHs. HepaBeHCTBO,
peleHre HepaBeHCTRa.

AHanm3UpoBaTh U UCIIPABIATH TOMYLICHHBIC
HepodeTsl. OneprupoBaTh MOHATHIMH:
TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO; LIEJI0E
Y paloHaIbHOE YPaBHEHUE, HEPABEHCTRBO.
BrimonHATE MpeoOpa3oBaHus IENbIX U
paIOHANBHBIX BBRIPAKESHUH.

ToxmecTBa U TOKIACCTBCHHBIC
npeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHus1. HepaBeHCTBO, pelieHne
HEepaBeHCTBAa. MeTO/ MHTEPBAJIOB.

https://resh.ed
u.ru/subject/le
sson/7268/mai
n/248305/
Pemuts
ypaBHeHI/Iﬂ nu
HepaBeHCTBa us3

TeTpaan

6. Pemenne niensIx u 1poOHO- Pemate 0OCHOBHBIE THIIBI IIETBIX Pemrenwne 1iensIx u 1poOHO- Pemuth
panMoOHAaIbHBIX YPaBHECHUH UppaLrOHAIbHBIX YPAaBHEHUN M HEPABEHCTB. | PALIMOHANBHBIX YPAaBHEHUI YpaBHEHHUS U3

[TpuMeHsTh paliOHAIEHBIC YPABHEHHUS U TeTpaan
HEpaBEHCTBA /sl PEILICHUSI MATEMaTHIEeCKUX

3a1a4 ¥ 3aJa4 U3 pa3lIudHbIX 00jacTeil HayKu

Y peaJbHOMN KU3HU

7. Pemmenue ienbix u 1poOHO- Pemats oCHOBHBIEC THUIIBI HEIBIX Pemenue nienbix u ApoOHO- Pemuts

pauroHaIbHBIX HEPABEHCTB UppaLrOHANbHBIX YPAaBHEHUN U HEPABEHCTB. | PALMOHANBHBIX YPAaBHEHUH U YpaBHEHUS U
[TpuMeHsTh paloHaIbHbIC YPABHEHUS U HEPaBEHCTB HEpPaBEHCTBA U3
HEpaBEHCTBA /sl PEILICHNSI MATEMAaTHIEeCKUX TeTpaan
3a7a4 v 3a7a4y U3 Pa3IMuHbIX 001acTeil HayKu
U peaJIbHOM KU3HU
Paspesn 2 ®dynknun u rpaguku. CTeneHsb ¢ HeabIM MOKa3aTeneM (4 yaca)

8. Oynkuusa. CriocoOb! 3a1aHus MexayHapoaubelii | OnepupoBaTh MOHITHAME: (QYHKIIHS, OyHK1yst, ciocoOb! 3a1anus GyHKuuu. | m. 1, Ne 4, 6,7
(GyHKIUH. JIeHb MHUpa. CIocoObI 3a1aHus QYHKIIMH, B3aUMHO B3aumuo obparueie ¢pyHkimn. ['paduk (1-3).

oOpaTHble PyHKIINH. (hyHKIHH.

9. I'padux pyaxmuu. Obnacts OnepupoBath NOHATHUAME: (DYHKIHS, Ob6nacTth onpenesaeHus: © MHOXXECTBO m.1, Ne§
OTIPEJICIICHIS] 1 MHOXECTBO CIIocoObI 3a1aHus (YHKIIMH, B3aUMHO 3HaueHui Gpynkiuu. Hynu dyHkimm., (puc.4),9 (1, 3,
3HaueHui QyHKuu. Hymn obOpatHble PyHKINH, 00JIACTh onpeseneHus 1 | [I[poMexyTKu 3HAKOIIOCTOSHCTBA. 4), 10
¢ynkuun. [pomexyTku MHOECTBO 3HaUeHUH (PyHKUUH, rpaduK UérHble 1 Heu€THBIE QYHKLUH.
3HAKOIMOCTOSHCTBA. (GyHKIUM; Y4ETHOCTh ¥ HEUETHOCTD (PYHKITUH,

HyJH (QYHKINH, TPOMEKYTKH
3HAKOIIOCTOSTHCTBA.
10. CTeneHsn ¢ 1eIbIM ITOKAa3aTeNIEM. BremonHATh peoOpa3oBaHus CTENEHEH ¢ CreleHs ¢ LEeNbIM ITIOKa3aTeIEM. m. 5, Ne71

OCIIBIM ITIOKA3aTCJIIEM.
Hcnons3oBath CTaHAAPTHYIO q)OpMy 3altucu
HCﬁCTBHTCJ’IBHOFO qucia.

CrannaprHas popma 3aricu
JNeHCTBUTEIBHOTO YHCIIA.
HUcnonb3oBanue noaxosimeii popmsl
3aITUCH JICHCTBUTENBHBIX YHCEN JUIs
pelleHus PaKTUYECKUX 3a/1a4 U
MIPECTABJICHUS JaHHBIX.
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11.

CrenenHast QyHKIHUSA C
HATypaJbHBIM H [EIIBIM
HOKa3aTeseM.

DopMyaUpPOBaTh U WILTHOCTPUPOBATH
rpadudecky CBOWCTBA CTENIEHHON ()yHKIIHH.
BripaxkaTth popmynaMu 3aBUCUMOCTH MEXTY
BEJIMYMHAMM.

Hcnons3oBaTh nupoBEIe pecypesl s
MOCTPOCHUS TPAPUKOB (PYHKIINU U U3YICHUS
WX CBOWCTB

CrenenHast pyHKIIUS C HATYpaJIbHBIM U
eJIeIM mmokasareneM. E€ cBoiicTBa 1

rpadux

Ypoxk 18.
CTeneHHas
!]!YHKLII/UI.
JIPOOHO-
JAMHEWHas
[l!YHK! Ui -

Anrebpa u
Hayasia

MaTEMAaTHYECKO
ro anagmsa - 10
KJlacce -
Poccwuiickas
DJEKTPOHHAS
IIKOJIa
(resh.edu.ru)

m. 5, Ne76, 77
(2), 78

crenenu. Mppauuon

aJIbHbIE YPABHEHMS M HepaBeHCTBa (8 yacoB)

Paznen 3 Apudmerunyeckuii KOpeHb N—oii

12. | Apudmerndecknii KOpeHb
HaTypaJbHOU CTETICHH.

13. | Pemenue 3agau no teme
«ApudpmeTnuecknii KOpeHb
HaTypaJbHOU CTETICHI»

14. | HdeiicTBusl ¢ apUPMETUICCKUMH
KOPHSIMH N—OM CTENECHH.

15. | Pemenne nppannoHaIbHBIX
YpaBHEHUH

16. | [lomyromoBast KOHTpPOJIbHAS

pabora

Becena «Mup B
nudpax». Boernas
TeMaTrKa
MAaTEMATUYCCKUX
3ajay.

DopMynIupoBaTh, 3aUCHIBATH B

Apudmernueckuii KOpeHb HATyPaITbHOM

https://resh.edu.

CUMBOJIMYECKON (hopMe U UILTFOCTPHPOBATH CTETICHH. ru/subject/lesso
npUMepaMH CBOHCTBA apu(hMETHUESCKOTO n/5498/start/272
KOPHSI HATYPaJIbHOW CTETICHH 542/
.6, Ne 93 (1, 4,
6),
DopMynMpOBaTh, 3aIIUCHIBATh B Apudmernyeckuii KOpeHb HaTypanbHOU | 1.6, Ne 93 (2, 5,
CHUMBOJIMYECKOH (hopMe U WILTIOCTPUPOBATD CTETICHH. 7),
nprMepaMH CBOMCTBa apu(hMETHIECKOTrO
KOpHSI HaTypaJibHOW CTENIEHU
DopMynMpOBaTh, 3aIIUCHIBATh B JeiicTBust ¢ apupMEeTHICCKUMH I1.6,94 (1, 3,
CHUMBOJINYECKOH (hopMe U WILTIOCTPUPOBATD KOPHSIMH N—OM CTENEHH. 6).

IIpYMepaMH CBOMCTBA KOPHsI N-0H CTENEHM.

BremonHsaTs peobpazoBaHus
VMPPALMOHAIBHBIX BbIPAXKEHUI.

Pemats oCHOBHBIE TUIIBI MPPALIMOHAIBHBIX
ypaBHeHUH. [IpuMeHAT 15 pereHus
Pa3IMYHbIX 3a]1a4 UPPALIMOHAJIbHbIE
YpaBHEHUS 1 HEPABEHCTBA.

Pewienne nppannoHanbHbIX YpaBHEHUMN

. 6, Ne98 (2,3)

KOHTpOJ'IHpOBaTB 1 OICHHBATb CBOIO pa60Ty
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17.

AHaimn3 KOHTPOJIbHOU paboTHI.
HppaunonanbHple HEpaBEeHCTBA

AHanu3upoBaTh U UCTIPABIATH JOMYILIEHHBIE
HEZ0YeThl. BhImonHATh IpeoOpa3zoBaHus
MppallMOHAIBHBIX BBIPAKEHUH.

Pemats ocHOBHBIE TUIIBI HPPALMOHATBHBIX
HepaBeHCTB. [ [puMeHsITh TS peneHus
Pa3IMYHBIX 3324 HPPAHOHATEHBIC
YpaBHEHUS 1 HEPABEHCTBA.

Pemenue HUppalMOHAJIbHBIX HEPABCHCTB.

IL6, Ne101(4,5)

18. Pemenue npparmoHanbHbIX BreImonHsaTh IpeoOpa3oBaHus Pemenue nppanuonanbHeix HepaBeHCTB. | [1.6, Ne101(3,6)
HEPaBEHCTB. UPPaLOHANBHBIX BBIPAXKEHHUH.
Pemrate OCHOBHBIE THUIIBI HPPALIIOHATIBHBIX
HepaBeHCTB. [IpUMeHSTh 1UIsl penIeHus
PasInYHBIX 3a/1a4 UPPALUOHAIBHBIC
YpaBHEHHS 1 HEPABEHCTBA.
19. | CpoiicTBa 1 rpaduk KOpHS N-Oi Crtpouts, unTath rpaduk KOpHS N-0if CaoiicTBa 1 rpaduK KOpHs N-0i n.7, Ne 104, 105
CTETEHH crerenu. Mcrmons30Bath 1U(POBBIE PECYPChl | CTEMEHH (8, 10)
JUTSI TIOCTPOCHUS TpapuKOB PYHKIUN U
W3Y4YEHUS X CBOMCTB
Pasnesn 4 @opmyasl TpuronomMerpun. Tpuronomerpudeckue ypapuenus (11 yacos)
20. | CuHYyC M KOCHHYC YHCIIOBOTO MecsiaHuK OnepupoBaTh MOHITHAMU: CHHYC, KOCHHYC CuHYyC, KOCHHYC U TAHT€HC YKCIIOBOTO https://resh.edu.
aprymMeHra. MaTeMaTHKH U NPOU3BOJIBHOTO YIJIa. aprymMeHra. ru/subject/lesso
uH)OpPMATHKH n/6019/start/199
181/
m.14,
Ne212(7,8)
21. | TaHreHc YKCIOBOTO apryMEHTA. OnepupoBaTh MOHITUSMH: CUHYC, KOCHHYC M | TaHreHC ¥ KOTaHT'€HC YUCIOBOTO https://resh.edu.
TaHTeHC MPOU3BOJIBHOTO yIJIa. apryMeHra. ru/subject/lesso
n/4735/start/199
274/
I1.15 Ne233 (4),
234 (2,4), 239
22. | ApKCHHYC, apKKOCHHYC U OnepupoBath MOHITUSMH: CUHYC, KOCHHYC U | APKCHHYC, apKKOCHHYC M apKTaHTEHC

apKTaHI'€HC YUCIOBOTO
apryMeHra.

TaHTE€HC IPOU3BOJILHOTO yria. OnepupoBarthb
MOHATUSAMU APKCUHYC, apKKOCUHYC U
ApPKTAHT'€HC YKCIOBOr0 apryMEHTA.

YHCIIOBOTO apTyMEHTAa.

I1 16, Ne 254 (2,
4), Ne 256
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23 | Tpuronomerpuueckas DopMyTUpOBaTh OMPEACICHUsI CHHYCa U TpuroHomerpuieckast OKpy>KHOCTb, https://resh.edu.
OKPY>KHOCTb, OTIpE/ICTICHHE KOCHHYCa MPOU3BOJIBHOTO yriia. OnpenensaTe | OmpeaeieHre TPUrOHOMETPHYCCKUX ru/subject/lesso
TPUTOHOMETPUYECKUX (PYHKLIUI KOOpPJMHATHYIO YETBEPTh, B KOTOPOI (yHKUIUH YUCTIOBOTO apryMeHTa. n/6322/start/114
YHCIOBOTO apTyMEHTA. HaXOJUThCA Yroi moBopota. OnpenaensiTh 653/

3HAKH CHHYCA U KOCHHYCA ITPOU3BOIBHBIX n.14,

YTJIOB ITOBOPOTA. 3aMOIHATH TAOIUIIBI No212(7,8),
3HAYEHUN CUHYCA U KOCHHYCa HEKOTOPBIX Ne213 (3, 4)
yrioB. CpaBHUBAThH TAOJMYHBIC 3HAUCHUS

CHHYCa M KOCHHYCA YTJIOB.

24. | OCHOBHBIC TPUTOHOMETPHUYCCKHE Hcronb30BaTh 3aMuch MPOU3BOIBHOTO yIiia OCHOBHBIE TPUTOHOMETPUUECKHUE https://resh.edu.

(dbopMyIbl yepe3 0OpaTHbIC TPUTOHOMETPUIECKUE tToxaectBa. PopmMyIbl qBOIHOTO yria, | ru/subject/lesso
GbyHKIUH. BRIMOMHATE TpeoOpa3oBaHus MOJIOBUHHOTO yTiia n/4734/start/199
TPUTOHOMETPHUYECKUX BBIPAKECHHH. 305/
.21, mpuMepsl
2u 3, No324 (4,
6, 8), m. 24,
npumep 1, Ne
368 (2, 6)

25. | Pemenue 3ama4 o Teme Hrpa no Hcnonb30BaTh 3a11ich MPOU3BOJIBHOIO yria ®opMysbl CYMMBI apryMEHTOB, CyMMBbI | .22, Ne335 (2,
«OCHOBHBIE TPUTOHOMETPHUYECKHE | MaTeMaTHKe «JleHp | uepe3 oOpaTHBIE TPUTOHOMETPUIECKHE (dhyHKIHHA, TIpoM3BeneHUS (QYHKITUI 4,6, 8, 10, 12,
(hopMyJIBDY TOYHOCTH!» ¢yHKIMH. BBITOIHATE TpeoOpa3oBaHus 14), m.23, Ne

TPUTOHOMETPUYECKHX BBIPAXKEHUH. 355(1,0)

26. | IIpeobpasoBanue BeimonuaTs npeoOpazoBaHus OCHOBHBIE TPUTOHOMETPHUUECKHUE https://resh.edu.
TPUTOHOMETPHUYECKUX TPUTOHOMETPHUYECKUX BBIPAKECHHH. ToxaectBa. Popmyibl qBOIHOTO yria, | ru/subject/lesso
BBIPAKCHUM. MIOJIOBUHHOTO yriia. @OpMYyJIbl CyMMBI n/4324/start/199

apryMEeHTOB, CYMMBbI (pyHKIIHH, 618/
npousBeneHus QyHKIuH m. 25, Ne 385
(6, 10, 12)
27. Perirenue TPUTOHOMETPHUECKIX Pemats OCHOBHBIE THIIBI VYpaBHenue COSX = @, Sinx =a, tgx =a, | https://resh.edu.
ypaBHEHUH TPUTOHOMETPUYCCKUX YPABHEHUH ctgx =a ru/subject/lesso
n/6320/start/200
020/
m.16,
Ne258(2,4,5)
28. | Pemenue 3amad o Teme Pemars 0CHOBHBIE THIIBI VYpaBHeHue COSX = &, Sinx =a, tgx =a, | n.16, mpumepst

«Pemrenne TPUTOHOMETPUUCCKUX
YpPaBHEHUII»

TPUTOHOMETPUYECKUX YPaBHEHHUI

ctgx = a

1u2, No247,
248, Ne253 (2,
4, 6)
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29. Pemrenue 3agad no teme Pemrats OCHOBHEBIE THIIBI VYpaBHeHue COSX = @, SinX =a, tgx = a,
«PemeHne TPUTOHOMETPUIECKIIX TPUTOHOMETPUIECKIX YPaBHEHHIA. ctgx=a
ypaBHeHui». KoHTpoabHas KoHTpoampoBaTh U OLIEHUBATh CBOIO paboTy
pabota o Teme «DopMyIbI
TPUTOHOMETPHHU.
TpuronomeTpuieckre
ypaBHEHUS»
Pasznen 5 IloBTopenne, 06001eHUe, cUCTeMAaTH3aNMs 3HaHuii (5 yacoB)
30. | AHaju3 KOHTPOJIbHON pabOTHL. Hrpa «Boennoe [IpuMeHATs, OCHOBHBIE TIOHSTHS Kypca PanmonansHBIC 1 HppallHOHATBHBIC I1.6, Ne101(4,5)
PanmonanbHble U 9X0 B anreOphl ¥ Hadal MaTeMaTHYECKOTO aHAIN3a | YpaBHEHHUS M HEPaBEHCTBA
HppalioHaIbHbIE YPABHEHUS U MaTeMaTHYECKUX JUTSL pellieHus 3a7a4 U3 peanbHOM KU3HU U
HEPAaBEHCTBA 3amagax»» JIPYTHX IIKONBHBIX AUCIUATUTHH
31. | Oysknun u rpaduKu [IpuMeHATs, OCHOBHBIE TIOHSTHS Kypca OyHKIHU U rpauKu I1. 3, Ne49,
anreOpbl 1 HAYall MATEMAaTHIECKOTO aHaJH3a Ne50
JUTSL pellieHus 3a7a4 U3 peanbHOM KU3HU U
JIPYTHX IIKONBHBIX AUCIUTUTHH
32. DopMyJIbl TPUTOHOMETPUH. [IpuMeHsTh OCHOBHBIE IOHATUS Kypca DopMyIbl TPUTOHOMETPHUH. 1. 25, Ne 393
TpuronomeTpruyecKrue ypaBHEHHUS anreOphl ¥ Haual MaTEeMaTUYECKOTO aHAIM3a | TPUrOHOMETPUYECKUE YPaBHEHUS (a), 396 (a)
JUTSL pellieHus 3a7a4 U3 peanbHOM KU3HU U
JIPYTHX IIKOJNBHBIX AUCIUTUTHH
33. | UroroBas koHTpOJIbHAS paboTa KoHTponmpoBats 1 OlleHHBaTh CBOIO PadOTy.
34. | AHanu3 KOHTPOJIBHOM PabOTHI AHanu3upoBaTh U UCTIPABIIATH JOMYIIEHHBIE
HEeJ0YeThl
TemaTnuyeckoe MIIAHNPOBaHUE
I'eomerpus
(ouHO-3204Has ¥ 3204Hasi GopMBbI 00yUCHHUSI)
Ne Tema BocnurareabHbIH JesiTeIbHOCTH 00yYAKOIIUXCH HHonsaTust Jdomamnee
YPOKa MOTEHIIHAJT YPOKa 3ajxanmne

Pa3znen 1 Benenue B crepeomerpuio (8 yacos)




[NoBTOperne. OCHOBHBIC MOHATHS | MEXIyHAPOIHBIA | AKTyalM3UpOBaTh ()aKThl U METOIBI OCHOBHBIC MTOHSTHUS CTEPEOMETPHH: Ypok 3. BBenieHue
CTepEeOMETPHH JICHb TUTAHUMETPHH, PEIEBAHTHBIEC TEME. TOYKa, IPAMasi, TUIOCKOCTb, B CTEPEOMETPHIO -
pacmpoctpanenust | IloxyuyaTs mpencTaBieHus o npoctpancTBo. [IpaBuna uzobpaxenus | ['eomerpus - 10
TPaMOTHOCTH MPOCTPAHCTBEHHBIX (QUTYpaxX, pa30UpaTh Ha PUCYHKaX: U300pakeHUs KJIAcC -
MPOCTeHIINe MpaBUiIa N300paKEHUS ITHX IJIOCKOCTEH, MapaiyieIbHbIX MPSIMbIX Poccuiickas
¢uryp. M300pakats IpsMyIo U MIIOCKOCTh (0oTpe3KoB), CepeTMHBI OTPE3Ka. DIIEKTPOHHAS
Ha PUCYHKE. [TonsTus: nepecekaromuecs LIKOJIa
IUIOCKOCTH, TIepecekatonmecs npsimast | (resh.edu.ru)
U TUIOCKOCTb. IToBTOpPUTH
OCHOBHBIC TTOHSITHS
CTEPEOMETPUH
AKCHOMBI CTEpPEOMETPHH 3HAKOMHUTHCS C aKCHOMATHIECKUM AKCHOMBI O B3aIMHOM PacCHOJIOKEHNH | BBIyduUTh aKCHOMBI
MTOCTPOCHUEM CTEPEOMETPUH, C AKCHOMAMH | TOYEK, IIPSAMBIX U TUIOCKOCTEH B
CTEpPEOMETPUH U CICJACTBUSIMU U3 HUX. MIPOCTPAHCTBE; OMPEICICHNE TTPeAMETA
NnnrocTpupoBaTh aKCHOMBI PUCYHKAMU U CTEpPEOMETPHH; OCHOBHEIE
MIpUMepaMy U3 OKPYXKarolield 00CTaHOBKH MIPOCTPAaHCTBEHHBIE (PUTYPHI.
CnencTBus U3 aKCUOM 3HAKOMUTBCA C AKCHOMATUYECKUM 3HAKOMUTBCA C AKCHOMaTUYECKUM Breryuuts
CTEPEOMETPHUH MMOCTPOEHUEM CTEPEOMETPHH, C AKCHOMaMU | TIOCTPOCHUEM CTEPEOMETPHH, C CJEICTBUS U3
CTEPEOMETPHUH U CIECTBUSAMHU U3 HUX. AKCHOMaMH CTEPEOMETPHH U aKCHOM
NnmoctpupoBaTh akCHOMBI pUCYHKAMH U CIIEJICTBUSIMH U3 HUX.
MpUMepaMH U3 OKpYyKarolieid 00CTaHOBKU Teopema o CyIIeCTBOBaHUH ITIOCKOCTH,
MIPOXOIAIIEH Yepe3 TaHHYIO IPSIMYIO U
JAHHYIO TOYKY, C JJ0Ka3aTelIbCTBOM,
TEOpeEMa O INIOCKOCTH, POXOASIIEH
yepe3 JABE MEPEeCeKaroNIUeCs MPsSMbIe C
JIOKa3aTeIILCTBOM.
Bxonnas koHTpOIBHAS paboTa KonTponmpoBats 1 O1leHHBATh CBOIO
paboty. CTaBUTH LIEJH HA CIICAYIONIUH 3TaIl
00yueHus
AHanu3 KOHTPOJIHHON pabOTHI. MexnyHaponusiii | PemaTs 3amaun Ha IpUMEHEHHE aKCUOM AKCHOMBI O B3aIMHOM pacrlojiokeHnu | Pemmts 3amavy u3
Pemienue 3anay Ha npuMeHeHUe | I€Hb MHUpa CTEepeOMETPUU TOYEK, OPAMBIX U IJIOCKOCTEH B TETpaau 1o TeEME

AKCHOM CTEPEOMETPUH

N3o0pakeHre MHOTOTPaHHUKOB

HauanbsHbie cBeieHUs 0 KyOe U
MUpamMuse.

IIPOCTPAHCTBE.

Pacno3HaBaTh MHOrOrpaHHUKH

MHororpaHHUKH, U300paKEHHE
MHOTOTPaHHHUKOB Ha PUCYHKax, Ha
MIPOEKIIMOHHBIX YePTEKaAX.

[IpounTats m. 2.1,
3anaya 4

Pacno3naBaTh MHOrOrpaHHUKHY, TUPAMULY,
KyO, Ha3bIBaTh UX DJICMEHTHI.

[enats pucyHOK Ky0a, TUpaMUbI,
HaxXoaUuTh OIINOKH B HEBCPHBIX

N300 pKCHUSX.

Hauansabie cBeneHus o kybde u
MIMPaMHU/IE, UX PA3BEPTKU U MOJICTH

[IpounTats m. 2.1,
3a1a4a 5
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CeueHus MHOT'OIrpaHHUKOB.

3HAKOMUTBLCS C CEUYCHUSIMH, C METOJIOM
CJICIOB; HCIIOB30BATh IS TOCTPOCHUS
CEUYECHUS METO/I CIIEIOB, KPAaTKO 3aMUCHIBATh
[Iary MOCTPOCHUS CEUCHHUS.

Pacmo3naBaTe BUJI ceUeHHS M OTHOIIICHMIA, B
KOTOPBIX CeYeHHe AenuT pedpa Ky0a,
HaXOJIMTh ILIOIIAIb CCUCHUS.
Hcnonp30BaTh.

Ceuenust MHOTOTpaHHUKOB. CeueHuUs
MEeTOJI cIe710B. Buypl ceueHus.
[Mono6ue nmpu pemeHny 3a1a4 Ha
MMOCTPOEHUE CEYEHU

[ToBTOPHTH 11.2.2,
3amaJa 6 (B)

2 IIpsiMble M IJIOCKOCTH B pocTpaHcTBe. [lapaiiebHocTh NPSIMBIX | IJ10cKocTel (12 yacoB)

Pazpnen
9. B3aumHOE pacmoioKeHue
MPSMBIX B TPOCTPAHCTRBE.
[MapannensHbIe MPsSIMbIC B
MPOCTPAHCTBE.
10. [TapamienbHOCTB TPEX NPAMBIX.

becena «Mup B
mudpax». Boennas
TeMaTHKa
MaTeMaTHYeCKUX
3ajad.

AKTyanu3upoBaTh (PaKThl U METObI
TUTAaHUMETPUH, PEIeBaHTHBIE TEME,
MIPOBOJUTH aHAJIOTHH.

[lepeuncnars BO3MOKHBIE CIIOCOOBI
pacmoIoKeHHs ABYX MPSAMBIX B
MPOCTPAHCTBE, WUTIOCTPUPOBATH UX HA
npumepax.

[JaBate omnpezneneHre CKpeIBaIOIINXCS
NPSAMBIX, GOPMYITHPOBATH ITPU3HAK
CKPELIMBAIOLINXCS MPSIMBIX ¥ IPUMEHSTh
€ro MpH pPeLICHUH 3a1a4.

B3aumMHoe pacniosniosxeHue NpsMbIX B
IPOCTPAHCTBE: MIEpeCceKaAroIIecs,
napaienbHble U CKPEIIHBAIOIINECs
npsiMble. [loHsTHS TapannenbHbIX
IIPSIMBIX, OTPE3KOB, JIy4el B
IIPOCTPAHCTBE; TEOPEMA O
napasienbHbIX IpaMeIx. [lonsTue
CKPELIMBAIOLINXCS MIPSIMBIX, IPU3HAK
CKpEIMBAIOLINXCS MPAMBIX, TEOpEMA O
CKPELIMBAIOLINXCS IPSIMBIX

Ypok 5. B3aumHoe

pacriojioKCHUEC
IIpsAMBIX B
INPOCTPAHCTBC -

'eomeTtpus - 10
KJIACC -

Poccwuiickas
DJIEKTPOHHAS
LIKOJIa
(resh.edu.ru)
IIpouurats 1. 1.2,
3aga4u 2, 4

Ilepeuucnars BO3MOKHBIE CLIOCOOBI
B3aUMHOTO PACIIONIOXKEHUS IPSIMON U
IJIOCKOCTH B MIPOCTPAHCTBE, IPUBOIUTH
COOTBETCTBYIOIIHE IPUMEPBI U3 PEANBHON
>ku3HU. [laBath onpeneneHue
NapajvieIbHOCTU MPSIMOM U MIIOCKOCTH.
DopMyIMpPOBATh IIPU3HAK N1APAJUIEIBHOCTH
MPSAMOU U IIOCKOCTH, YTBEPKJIECHUE O
MPsIMOi epeceyeHus! IBYX MIOCKOCTEMH,
MIPOXOJSIINX YEPE3 NapAIIIENIbHBIE IPSIMBIE.
Pemars 3agaum 1mo teme

Jlemma o IMEPECCUCHUH ITIIOCKOCTH
napayieJIbHbIMUA IIPAMBIMHU, TCOPEMY O
TPpEX MapalJICJIbHBIX IMPAMBIX

m. 1.2, 3agaum 6
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[epeuucnars BO3MOKHBIC CLIOCOOBI
B3aUMHOTO PACIIONOXKEHUS IPSIMOU U
IJIOCKOCTH B MMPOCTPAHCTBE, IPUBOIUTH
COOTBETCTBYIOIINE MPUMEPHI U3 PEATbHON
’ku3HU. JlaBath onpeneneHme
MapajuIeNbHOCTH MPSIMOM U MIIOCKOCTH.
DopMyIHpOBaTH MPU3HAK MAPATIICTFHOCTH
MPSIMOM U MJIOCKOCTH, YTBEPKJICHHUE O
MPsIMOI epeceyeHusl IByX IIOCKOCTEMH,
MIPOXO/ISIIIIKUX Yepe3 MapajiesibHbIE IPSIMBIC.
Pemars 3agaum 1mo teme

Bo3moskHbIe ciydan B3aUMHOTO
PacTIONIOXKEHWSI IPSIMON M TIIOCKOCTH B
MPOCTPAHCTBE, OHITHE
MapauieIbHOCTH MPSMOM U IIOCKOCTH,
MIPU3HAK MapaJLIETbHOCTH IPSIMOM 1
IDIOCKOCTH € J0Ka3aTeIhCTBOM

Ypok 4.
[apauIeIbHOCTh

NPSMBIX, IPSIMON U
IUIOCKOCTH -
Teomerpus - 10
KJacc -
Poccuwiickas

QJICKTPOHHAaA
HoIKOJia

(resh.edu.ru)

m. 1.2, 3amaum 7

3HaTh NOHATHSI COHAIIPABJICHHBIX JTyYeH,
yIi1a MeXIY ePeCEeKaAIOUMUCS IPSIMBIMH,
yria MeKAy CKpeIMBalOIIMMHUCS TPSIMBIMH,
TeopeMy 00 yIilax ¢ COHAIPaBICHHBIMU
CTOPOHAMU C JIOKa3aTEeJIbCTBOM. Y METh
peraThb 3a1a4M 1o TeMe

ITonsATHS coHaNpaBlICHHBIX JTy4eH,
yIi1a MeXAY MePEeCeKaAIOUMHUCS
NPSAMBIMH, YIJ1a MEXKIY
CKPELIMBAIOLIIMUCS MPSIMBIMH,
TeopeMy 00 yriiax ¢ COHaNpaBICHHbIMH
CTOPOHAMH C JOKA3aTEIbCTBOM.

n. 1.3, 3agaunm 2, 4

11. | [NapannensHOCTH MPAMOM U
IUIOCKOCTH

12. | Yrasl ¢ coHanpaBIeHHBIMU
CTOpOHAMU. YTOJI MEXIY
NPSMBIMU B IPOCTPAHCTBE

13. | [NapannensHbIE MIOCKOCTH

14. CBoiicTBa nmapaienbHbIX

MIOCKOCTEM.

OOBSCHSTH CITy4yan B3aUMHOTO
PacIoOI0KEHH INIOCKOCTEN.

JlaBaTh onpeneneHue napauieaIbHbIX
IIJIOCKOCTEW; PUBOAMTH IIPUMEPBI U3
peanbHOM XKU3HH U OKPYXKaroLen
00CTaHOBKH, WIUTIOCTPUPYIOIINE
MapauIeIbHOCTh MITOCKOCTEM.
Hcnonp30BaTh NPU3HAK NAPaJLIENBHOCTH
JIByX ITUIOCKOCTEMN, CBOMCTBA NMapalIeIbHbIX
IUIOCKOCTEH MPH PEIICHUH 3a1a4 Ha
IIOCTPOEHHUE.

BapuaHTbl B3aUMHOT0 pacroioKeHus
JIBYX TIJIOCKOCTEM, IOHATHE
napajieIbHbIX TUIOCKOCTEH, MPU3HAK
MapajuleNIbHOCTH JIBYX IJIOCKOCTEN

Ypox 6.
HapaJlJICJIbHOCTh

IUIOCKOCTEM -
T'eomeTtpus - 10
KJlacce -
Poccwiickas
DJIEKTPOHHAS
IIKOJIa

(resh.edu.ru)

m. 1.2, 3agaya 8

IToHsTHE NapaienbHbIX TUIOCKOCTEMH,
TIPU3HAK TapaUICTLHOCTH IBYX
IJIOCKOCTEH, CBOMCTBA MapalIeIbHbIX
IJTIOCKOCTEH, TeOpeMy O MapalieIbHbIX
IUIOCKOCTSIX

m. 1.2, 3amaun 10
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15. | Terpasgp. Pacnio3sHaBaTh TeTpasAp U €ro AIEMEHTHI. [Tonstusa Tetpasnpa, ero rpaHei, Ypok 7. TeTpasp u
Pemate 3amaun no Teme. pebep, BepIIKH, OOKOBBIX I'paHel U napajieJaenumnes -
OCHOBaHUS 'eomerpus - 10
KJ1acc -
Poccuiickast
DJICKTPOHHAs!
LIKOJIa
(resh.edu.ru)
IIpounTath
16. | IlomyromoBast KOHTpPOJIBHAS KoHTponupoBaTh 1 OLIEHUBATH CBOIO
pabota pabory.
17. | AHamm3 KOHTPOJIBHOH paboTEHI. HUrpa o Pacrio3HaBaTh Te€Tpas’aAp M €ro AIEMEHTHI. [onsTus TeTpasapa, ero rpaHei, I1. 2.5, Ne9
Terpasnp. Pewenue 3anay. MareMatuke «Jlenb | PemaTe 3agaun no teme. pebep, BepIiH, OOKOBBIX TpaHEH U
TOYHOCTH!» OCHOBaHUs
18. | Ky®6. [Tapannenenunen. Ypok 7. Tetpassp u
napajieenumne -
I'eometpus - 10
KJ1acc -
Poccuwiickas
DJICKTPOHHAS
IIKO0JIa
(resh.edu.ru)
I1.2.6, Ne2, 3
19. | Ky®. Ilapannenenunen. Pemenue 3HaTh: MOHATHA NapaLICIENUIEeaa, ET0 [lonsaTua nmapamienenunena, ero I1.2.6, Ne7, 8
3aa4 rpaHeit, pedep, BEpIIMH, TUaroHaJIeH, rpanei, pedep, BepIlHH, JUaroHaie,
OOKOBBIX I'paHell U OCHOBaHMIA; CBOMCTBA OOKOBBIX I'paHeil U OCHOBAHHMIA,
napaiesenuIesia ¢ JoKa3aTebCTBaMU CBOMCTBA MapaiesenuIesa ¢
YMeTh: pemarth 3a7auu 1Mo Teme JI0Ka3aTeNbCTBAMHU
20. | Iloctpoenue ceueHnit CTpouTh CceueHus NPU3MbI Ha TOTOBBIX [TonsTHE cexyiel MI0CKOCTH, ITocTpouts

yeprekax. Pemars npakTuueckue 3a1auu Ha
MOCTPOCHUE CEUCHUH MHOTOTPAHHUKA.
HMcnonp30BaTh NpU3HAK MapauIeIbHOCTH
JBYX TIOCKOCTEH, CBOMCTBA MapalIeIbHBIX
TUIOCKOCTEH TIPH PEIICHHUH 33/1a4 Ha
HIOCTPOCHHE.

npaBujia NOCTPOCHUA CEUCHUU

CCUCHHE MPU3MBI B
TeTpaan

Pasnes 3 IlepnieHIMKYJISIPHOCTD NPSAMBIX U IUIOCKOCTeH (9 yacoB)
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21. | IlepneHauKyIsipHBIE TIPSMBIE B
IIPOCTPAHCTBE.

22. | [lapannensHbIE IPSMBIE,
NEePIEHIUKYISIPHBIC K
IUIOCKOCTH.

23. | [Ipu3HaK nepreHUKyISIPHOCTH
HIPSAMOM U INIOCKOCTH

24. | Tlpu3HaK nepreHTUKYISIPHOCTH
MpsIMOM U MIOCKOCTH. Perenne
3ag1a4

25. | Teopema o npsimoit

HCpHeHHHKy.]'IﬂpHOﬁ IIIIOCKOCTH

Mecsiunux
MaTEeMaTHKH U
MHQOPMATHKH

AKTyanu3upoBaTh (PaKkThl U METOIbI
IUTAHUMETPUH, PESICBAaHTHBIE TEME,
MPOBOAUTH aHaJIoruu. OOBACHITH, KaKOU
YTOJI HAa3bIBAETCSI YTIIOM MEXTY
NEPECEKAIOLINMHUCS NPSIMBIMH,
CKPELIMBAIOLIMMUCS NPSIMBIMU B

[TousATHS EPHEHAUKYIISIPHBIX TPSIMBIX
B ITPOCTPAHCTBE, MPSMON U TTIOCKOCTH;
JeMMa O TIePIEHANKYIIPHOCTH JIBYX
MapajieIbHBIX IPSIMBIX K TPEThEH
MpAMOMH

Ypok 8.
NEPHSHANKYJISIPHO
CTb NPAMOW U
IJIOCKOCTH -

Teomerpus - 10
KJ1acc -

npocTtpaHcTse. [JaBaTh onpeneneHue Poccuiickas
MEPIEeHIUKYIISAPHBIX MPSIMBIX U IPAMOii, JJIEKTPOHHAS
MEPNEHINKYIISIPHON K IIIOCKOCTH. IIKO0JIa
(resh.edu.ru)
[IpounTats n.1.4
3HaTh TEOPEMBI, B KOTOPBIX ITonsTus nepneHAuKyIApHbIX OpsiMbix | I1.1.4, No2

YCTaHABIMUBAETCS CBA3b MEXKIY
MapajuieTbHOCTBIO MPSIMBIX U UX
MEePIEHANKYIIPHOCTHIO K TIIOCKOCTH, C
JTIOKA3aTeNIbCTBAMHU. Y METh pelIaTh 3a1a9u
10 TEME.

B IIPOCTPAHCTBE, MPSIMON U IIIOCKOCTH;
JeMMa O MepIeHIUKYJIIPHOCTH JIBYX
napajuIelIbHBIX MPSIMBIX K TpEeThel
MIPSIMOM; TEOPEMBI, B KOTOPBIX
yCTaHABIHMBAETCA CBA3b MEXKIY
NapauIeIbHOCTBIO TPSAMBIX U UX
MIEPIEHIUKYISIPHOCTBIO K IUNIOCKOCTH, C
JIOKa3aTeNIbCTBAMU

3HaTh TEOPEMY, BRIPAKAIOIIYIO TPU3HAK
MEPIEeHIUKYJISIPHOCTH HPSIMOU U MIIOCKOCTH,
€ JO0Ka3aTeIbCTBOM.

YMeTh pemaTth 3a/1a4u 10 TEME

Teopema, BeIpaXkarolyto Mpru3HaK
NEPIEHAUKYJIIPHOCTH NIPSIMOM U
IJIOCKOCTH, C JIOKa3aTeIbCTBOM.

Ypok 9. npusHak
MEPIECHINKYIISIPDHO
CTHU NPSIMOU U
IUIOCKOCTH -

T'eomeTtpus - 10
KJ1acce -

Poccuiickas
DIIEKTPOHHAS
IIKO0JIa
(resh.edu.ru)
I1.1.4, Ne4

3HaTh: TEOPEMY, BEIPAKAFOIIIYIO TTPU3HAK Teopema, BbIpaXkarolyto Mpru3HaK I1.1.4, Ne5

MEPHEHAUKYISAPHOCTH MPSAMOM U IIIOCKOCTH, | MEPIEHIUKYISIPHOCTU MPSIMON U

C I0Ka3aTeIbCTBOM. IJIOCKOCTH, € I0Ka3aTEIbCTBOM.

YMeTh peniaTh 3a/1a4u 1o TeEME

3HATh TEOPEMBI O TNIOCKOCTH Teopembl 0 TUIOCKOCTH I1.1.4, Ne8

MEPIEHANKYIIPHON MPSAMON U MPAMON
MEPIEeHINKYISPHON TITIOCKOCTH
YMeTh peniaTh 3a/1a4u 1o TeEMeE

MEPIEHIUKYIIPHON NPsMON U IPAMOI
MIEPIeHIUKYISIPHOHN TTOCKOCTH
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26. | IlepneHAMKYISAPHOCTD NPSMOU U 3HaTh TEOPEMY, BBIPAKAIOLIYIO ITPU3HAK Teopema, BbIpakarolas MpU3HaK Ypoxk 11.
IJIOCKOCTH MEPNEHIUKYIIIPHOCTH NMPSIMON M MIIOCKOCTH, | MEPIEHANKYISIPHOCTH IPAMOM U HNEPOEHAUKYJIISIPHO
TEOPEMBI O INIOCKOCTH MEPIEHAUKYIIIPHON | IJIOCKOCTH, TEOPEMBI O IIJIOCKOCTU CTb IIJIOCKOCTEH -
MIPSIMOM U MIPSIMOM TIEPIIEHAUKYIISIPHON MepIeHANKYISIPHON IpssMoi 1 ipaMoit | ['eomeTpus - 10
IUIOCKOCTH MIEPIEHIUKYIIIPHON TITOCKOCTH KJIacc -
YMeTh peniaTh 3a/1a4u 1o TeMe Poccuiickas
DJIEKTPOHHAsI
11KO0JIa
(resh.edu.ru)
I1.1.4, Nel2
27. PaccrosiHue ot Touku 10 Hrpa «B mupe 3HaTh MOHATHE TEePIEHANKYISIPA, ITonsTHe nepnenauKyJspa, Ypok 10.
IJIOCKOCTH (huHAHCOBY. MIPOBEJEHHOTO M3 TOYKH K INIOCKOCTH, H MIPOBEJEHHOTO U3 TOYKH K TUNIOCKOCTH, | NEPHEHIUKYIIAP U
OCHOBaHUS NEPIEHANKYIISIpa, HAKIOHHOM, 1 OCHOBaHMsI IEPIEHIUKYJIIIPA, HaKJIOHHBIE -
MPOBEJICHHONW U3 TOYKH K IIOCKOCTH, U HaKJIOHHOM, MPOBEIEHHOW M3 TOYKH K 'eomeTtpus - 10
OCHOBaHMs HAKJIOHHOM, POEKLIUU IUIOCKOCTH, ¥ OCHOBAHUS HAaKJIOHHOM, KJIacC -
HAKJIOHHOM Ha IIOCKOCTB, PACCTOSHUE OT MIPOEKIIUY HAKIOHHON Ha MJIOCKOCTb, Poccuiickas
IPSIMOM 10 TNIOCKOCTH, CBSI3b MEKIY paccTosiHue OT MPSIMOM 10 INIOCKOCTH, | IEKTPOHHAs
HAaKJIOHHOM, €€ IIPOEKIUEN U CBSI3b MEX/1y HAKJIOHHOH, €€ LIKOJIa
MEPNEHIUKYIISIPOM. MIPOEKIHEN U MEPIEHIUKYIIIPOM. (resh.edu.ru)
YMeTh pemarh 3aa4u o TeMe Pewnts 3anauy u3
TETPaay 110 TEME
28. | PaccrositHME OT TOYKH 10 3HaTh MOHATHE TEPIIEHANKYIISIPA, ITonsiTe nepnenauKyJspa, Pewmnts 3anauy u3

IUIOCKOCTH. Pemenue 3aaad.

MIPOBEJICHHOIO U3 TOUYKH K IJIOCKOCTH, U
OCHOBaHUS TEPIICHINKYISIPA, HAKIIOHHOM,
MIPOBEICHHON U3 TOYKH K TUIOCKOCTH, U
OCHOBaHUs HAKJIOHHOH, IPOEKLIUU
HAaKJIIOHHOM Ha IJIOCKOCTh, PACCTOSIHUE OT
MIPSIMOM 1O TIOCKOCTH, CBSI3b MEKITY
HAaKJIOHHOM, €€ MpOoeKIueil u
NEPHEHAUKYIIIPOM.

YMeTh peniaTh 3a/1a4u 10 TeEMe

MPOBEACHHOIO U3 TOUYKH K IIJIOCKOCTH,
Y OCHOBaHMSI NIEPIIEHUKYJISAPA,
HaKJIOHHOM, MPOBEJICHHON M3 TOYKH K
IJIOCKOCTH, U OCHOBAHMSI HAKJIIOHHOM,
MPOEKIUU HAKJIOHHON Ha IIOCKOCT,
paccTosiHue OT MPSIMOM 10 TNIOCKOCTH,
CBSI3b MEX1y HAKJIOHHOH, €e
NPOCKUUEN U EPIICHIUKYIISIPOM.

TETpaau IO TEMC
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29.

[epreHIUKYIIPHOCTh MPSMBIX U
miockocTeit. Pemenue 3amay.
KontponbHas pabota o Teme
«IlepneHIUKYIIPHOCTD TPSIMBIX
M TIJIOCKOCTEHY

3HaTh MOHATHUS NEPIEHANKYISIPHBIX
IPSIMBIX B TPOCTPAHCTBE, MPSIMON U
IJIOCKOCTH; JIEMMY O HEPIEHANKYISIPHOCTH
JIByX HapajIelbHbIX MPSIMBIX K TPEThel
MIPSIMOM; TEOPEMBI, B KOTOPBIX
YCTaHABIIMBACTCS CBA3b MEXKAY
MapajuIeIbHOCTBIO IPAMBIX U X
MEPIEeHIUKYIAPHOCTHIO K TNIOCKOCTH, C
JIOKa3aTeNbCTBAMU; TEOPEMY,
BBIpaXKaroIlylo MpHU3HaK
MEPIICHAUKYIIIPHOCTU HpﬂMOﬁ " IJIOCKOCTH,
TEOPEMBI O MIIOCKOCTH NMEPNEHIUKYIIIPHON
OPsIMOM U MPSAMOU NEePIEeHIUKYISIPHON
IIJIOCKOCTH,; IOHATHUEC NCPICHAUKYJIAPA,
MIPOBEJEHHOTO M3 TOYKH K INIOCKOCTH, H
OCHOBAaHUS MEPIEHINKYIIApa, HAKIIOHHOM,
MIPOBEJICHHOM U3 TOUKH K IJIOCKOCTH, U
OCHOBaHMs HAKJIOHHOM, POEKLIUU
HAKJIOHHOM Ha IIOCKOCTB, PACCTOSHUE OT
IIPSIMOM 10 TNIOCKOCTH, CBSI3b MEKIY
HAaKJIOHHOM, €€ IPOEKIUEN U
MEPIEHIUKYIIIPOM

[TousATHS EPHEHAUKYIISIPHBIX TPSIMBIX
B IIPOCTPAHCTBE, MPSIMOU U IJIOCKOCTH;
JIEMMY O MEPIEHAUKYISIPHOCTH ABYX
MapajieIbHBIX IPSIMBIX K TPEThEH
NPsIMOI; TEOPEMBI, B KOTOPBIX
YCTaHaBJIUBAETCS CBA3b MEXIY
MapajyIeTbHOCTBIO MPSIMBIX U UX
MIEPIEeHIUKYIIPHOCTBIO K INIOCKOCTH, C
JI0Ka3aTejbCTBAMU; TEOPEMY,
BBIPAXKAIOIIYIO TPU3HAK
NEPIEHANKYIIIPHOCTH MPSIMOH U
IJIOCKOCTH, TEOPEMBI O IIIOCKOCTHU
NEePHIEHANKYISIPHON OpSIMON U IPSIMOU
MEPIECHIUKYISIPHON MIIOCKOCTH;
MOHSTUE NEPIECHANUKYJISIPa,
MPOBEACHHOIO U3 TOUKH K IJIOCKOCTH,
¥ OCHOBaHMSA MEPIEHANKYIIPA,
HaKJIOHHOM, MPOBEIEHHOW M3 TOYKH K
IJIOCKOCTH, U OCHOBAHMSI HAKJIIOHHO,
MPOEKIINN HAKJIOHHOM Ha IJIOCKOCTb,
paccTosiHue OT MPSIMOM 10 TNIOCKOCTH,
CBSI3b MEX1y HAKJIOHHOH, €€
NPOEKIUEN U NEPIEHIUKYISIPOM

Pemuts 3ampauy u3
TETpaau 1o TEME

Pa3nen

4 IloBTOpenue (5 4acoB)

30. | AHanM3 KOHTPOJIBHOU PabOTHI.
AKCHOMBI CTEPEOMETPHHU U
cieactBus U3 HuX. CeueHus
MHOTOT'PaHHUKOB

31. | [IpsiMbIe U TIIOCKOCTH B

npoctpanctse. IlapaniensHocTs
HPSAMBIX U IJIOCKOCTEN

Urpa «BoeHHoe
9X0 B
MaTEMaTHYECKUX
3aJa4ax»

Hcnionb3oBaTh 1oj00He TPU pellieHUHN 3a/1a4
Ha MIOCTPOCHHE CEYCHUH.

WnnrocTpupoBaTh aKCHOMBI PUCYHKAMU
pUMepaMH U3 OKPYKarolei 00CTaHOBKH

CeueHnst MHOTOTPaHHHUKOB.

[TonsTHE 00 aKCHOMAaTHYECKOM
IIOCTPOCHNUHU CTEPEOMETPUH: aKCHOMBI
CTEepEOMETPHH U CIIEACTBUS U3 HUX

Pemuts 3amauy u3
TETpaaU 1O TEME

Hcnonb3oBaTh Npu peLICHUN 3a1a4 Ha
MOCTPOEHUE CEUEHUN MTOHATHE
MapasieibHOCTH, IPU3HAKU U CBOKCTBA
MapaJuIeNbHbIX MPAMBIX Ha IJIOCKOCTH

[NapamiensHOCTH NPSAMBIX H
IJIOCKOCTEH B MTPOCTPAHCTBE:
nmapaJijiCJIbHBIC ITPSAMBIC B
MPOCTPAHCTBE; MaPAIIENbHOCTD TPEX
MPSAMBIX; TAPAILIEIBHOCTD MPSIMOU U
IJTOCKOCTH. YTJIBI C COHAIIPABICHHBIMHA
CTOPOHAMHU; YTOJI MEXAY MPSIMBIMU B
MPOCTPAHCTBE.

ITapanneabHOCTh MIIOCKOCTEMN:
napaJuieJbHbIe TNIOCKOCTH; CBOWCTBA
NapajieIbHBIX IIOCKOCTEH.

Pemmts 3anauy u3
TETPaH 1Mo TEMe




32.

[lepnieHAUKYISIPHOCTD TPSIMBIX U
IIOCKOCTEMN

IlepnenauKyIApHOCTD NPSIMON U
IUIOCKOCTH: MIEPIIEHANKYJIISIPHBIE NIPSIMBIE B
MIPOCTPAHCTBE, NMPsIMBbIE TapalJIeIbHbIE U
MIEPIEHUKYJIPHBIE K INTIOCKOCTH, TPU3HAK
MEPIEHINKYIIIPHOCTH MPSIMOM U IIIIOCKOCTH,
TeopeMa O IPSIMOU MEPIEHAUKYIIIPHOU
IIJIOCKOCTH

[lepnienuKyIsp U HAKIOHHBIE: PACCTOSIHHE
OT TOYKH JO INIOCKOCTH, PACCTOSHUE OT
IPSIMOM 10 TUIOCKOCTH.

Hcnonb3o0BaTh pu pelieHun 3aad Ha
[IOCTPOEHUE CEUECHUI TeopeMy
[Mudaropa, cBOKCTBa MPAMOYTOIBHBIX
TPEyroJbHUKOB

Pemuts 3ampauy u3
TETpaau 1o TEME

33. | UroroBas koHTposbHas paboTa KonTponupoBaTs 1 O1leHUBATh CBOIO
pabory.
34. | AHanu3 KOHTPOJIBHOU pabOTHI AHanm3upoBaTh U UCTIPABIIATH JOMYIICHHBIC
HEeJ0YeThl
TemMaTnuyeckoe MIIAHKPOBaHUE
BeposiTHOCTB U CTATHCTHKA
(ouHO-3204Has M 3204Hasi GopMbl 00yUeHUsI)

Ne Tema BocnurareabHbIl JesiTeIbHOCTH 00y4YaKOIIUXCS IMonsaTus JdomamHee
YpoKa MOTEHIIHAT yPOKa 3ajaHue
Paznen 1 IlpeacraBienne TaHHBIX U ONMKMCATEILHASI CTATUCTUKA (8 TeM)

1. ITosTopenue. IIpencrasienue MexayHapoaueiii | M3BnekaTs nHGOpPMAIUIO U3 TaOIHIIL, CraTrcTHUYECKUE JaHHBIE B TaOIHIIAX, https://www.ya
JTAHHBIX C TIOMOIIIBIO TaOIIHUI] JIEHb WCTOJIB30BaTh TaOJIHIIBI JJIs IPEICTABICHHS BBIYUCIICHHS B TAOJIUIIAaX, TAOIHIIBI C klass.ru
pacnpocTpaHeHHs | CTaTUCTHUYECKUX MaHHbIX. Haxomaute pe3yibTaTaMy MOACYETOB, TAOIHIIBI C 3arnonHnuTh
TPaMOTHOCTH OIHCATENBHBIE XapaKTEPUCTUKH JaHHBIX. pe3yIbTaTaMH BBIYHACICHAN TabIHIILy
BoraBurate, KpUTUKOBATh TUIIOTE3BI O
XapakTepe CIy4alHON U3MEHUYMBOCTH U
omnpenensomux e€ pakropax
2. [IpencraBnenne naHHBIX C WzBnekarbs HHPOPMALMIO U3 AUATPAMM, CronbuKoBas, KpyroBas quarpamma. https://www.ya
MTOMOIIbIO TUArPaMM. KCIIOJIb30BaTh THArPAMMBbI JJIs Juarpamma paccenBaHus klass.ru/
MIPEICTaBJICHUS CTATUCTUYECKHUX TaHHBIX. BrImonHUTH
Haxoaute onmcarenbHbIe XapaKTEPUCTHKH 3a/laHue U3
JAHHBIX. BBIIBUTaTh, KPUTHUKOBATH THITOTE3BI TeTpaau
0 XapakTepe CIy4aiHON N3MEHUYNBOCTU U
omnpenesomux e€ paxkropax
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Bxoanas koHTponbHas pabora.

KonTtponuposaTs 1 oLieHHBaTh CBOIO paboTy.
CraBuTh IIETTH HA CIEMYIOIINH 3Tal 00yYeHHS

4, AHau3 KOHTPOJIBHOH paboTEHI. AHaNMM3UPOBATh U UCTIPABIITH JOIMYIIEHHBIS
HEZ0YETHI
5. Cpennee apudmernaeckoe u Mexnynaponusnii | HaxonuTs cpennee apudMeTnaeckoe u Cpennee apudmeTHIecKoe, MeIuaHa BrimoaauTh
Meana. JIeHb MHpA. MeINaHy. 3a/laHue U3
TeTpajgn
6. HauGonpiiee u HauMeHbIee Haxonauth HanGonplliee 1 HANMCHbIIIEE Hawubomnbinee n HauMeHbiiee 3Hauenus. | https://www.ya
3HaueHus. Pazmax. 3HaueHus. Pazmax Pa3max. klass.ru/
7. Hucnepcus, crangapTHOE Haxonute nucnepcuio, cTaHgapTHOE Haxonute nucnepcuro, cTaHAapTHOE Brimoaauts
OTKJIOHCHHE YHCIIOBBIX HAOOPOB OTKJIOHEHHE YUCIIOBBIX HA0OPOB OTKJIOHEHHE YHCIIOBBIX HAOOpPOB 3aJaHue U3
TeTpaau
8. [Ipencrasnenue NaHHBIX U W3Bnekath nHGOpMAIIMIO U3 TaOJIHIl U [IpencraBnenue qJaHHBIX C TOMOIIBIO BrimoaauTh
OTIMCATENbHAS CTATUCTHKA. JIUarpamm, UCTIOIh30BaTh TaOIHUIIBI 1 Tabmmn u quarpamm. CpenHee 3a/1aHue U3
Pemenwne 3anau. JUarpaMMBbl TS PEICTaBICHUS apudmMeTnyecKoe, MeInaHa, TeTpajn
CTaTHCTUYECKHX JaHHBIX. Haxoautp HauOoJbIlIee U HANMEHbIIIEe 3HAYSHHUS,
OITHCATENbHBIE XapaKTePUCTUKH JaHHBIX. pasMax, JUCTIePCHs, CTAaHIapPTHOE
BriaBurates, KpUTUKOBATEH TUIIOTE3HI O OTKJIOHEHHE YHCIIOBBIX HAOOpPOB
XapakTepe Ciy4ailHOM U3BMEHYMBOCTHU U
onpeaensonux eé hakropax
Paznen 2 CayuaiiHble ONBITHI M CJ1y4aiiHbIe COOBLITHS, ONBITHI C PABHOBO3M0KHBIMH 3J1eMEHTAPHBIMH HcXoAamMu (5 TeM)
9. CrnyyaifHble 3KCTIEpUMEHTHI becena «Mup B Briensts Ha npuMepax ciydaiinbie coObiTis | CrydaiiHble SKCIIEPUMEHTHI (OIBITHI) H https://www.ya
(OTIBITHI) U CITydaiiHBIE COOBITHSL. nudpax». BoeHHas | B OMUCAHHOM CITy4aifHOM OITBITE. CITy4aifHbIe COOBITHSL. Klass.ru/
TEeMaTHKa DopMyIHpPOBaTh YCIOBHS MPOBEIECHUS
MaTeMaTHYECKUX CIIy4aifHOTO OTIBITA.
10. DneMeHTapHbIE COOBITHS 3a/1a4. 3HaTh ompeeNeHHe HIEMEHTAPHOTO DneMeHTapHbIe COOBITHS (MCXOMBI). [Ipounrars
(Mcxompl). coObITuA. Perate 3amaun. KOHCIEKT I10
W3y4YEeHHOU
TeMe
11. BeposiTHOCTS CitydaiftHOTO 3HaTh omnpezeNieHue BEPOSTHOCTH BeposiTHOCTP ciTy9aifHOTO COOBITHS BrinonHuth
COOBITHS CIIy4aifHOTO COOBITHS 3ajJlaHuE U3

TEeTpaau




12. BepositHOCTH COOBITHH B OMBITaxX Haxonuts BeposiTHOCTH COOBITHH B OMBITax ¢ | BeposTHOCTH COOBITHI B OMBITAX C [IpounTats
C PaBHOBO3MOXXHBIMHU PaBHOBO3MOYXHBIMHU HCXOaMH. PaBHOBO3MO>KHBIMH 3JI€MEHTaPHBIMH KOHCIIEKT T10
3JIEMEHTapHBIMH COOBITHAMU MonenupoBath OMBITH C PABHOBO3MOXKHBIMH | COOBITHSIMH M3Y9EeHHOU

3JIEeMEHTapHBIMH UCXOJAAMH B XO/I€ TeMe
MIPaKTHIECKON PabOTHI

13. [IpaxTrueckas padora Brigensats Ha mpuMepax cirydaiiabeie coObiTrusa | CirydaifHbIe SKCIIEPUMEHTHI (OIBITHI) M | BBIMOTHHUTH
«Crny4aiiHble OMBITHI U CITy4aiiHbIe B ONMCAHHOM CJTyYaifHOM OTIBITE. cirydaifHble COOBITHS. DIeMEHTapHbIC 3aJaHue U3
COOBITHS, OTIBITHI C DopMyTUPOBATH YCIOBHSI TPOBEACHUS coObITHs (Mcxobl). BepostHocTh TeTpaan
PaBHOBO3MO>KHBIMU CIIy4aifHOTO OTIBITA. ciyuaitHoro coOwitus. BepositHocTn
AIIEMEHTAPHBIMU UCXOAaMMU» HaxonuTb BeposITHOCTH COOBITHH B OMBITaX C | COOBITHI B OIBITAaxX C

PaBHOBO3MOYXHBIMHU HCXOIaMH. PaBHOBO3MO>KHBIMH 3JI€MEHTAPHBIMH
MonenupoBath OMBITH C PABHOBO3MOYKHBIMH | COOBITHSIMI.

AJIEeMEHTapHBIMH UCXOAAMH B XOI€

MIPaKTHIECKOH paboThl

Paznen 3 Onepaunu Hag coOBITUMMU, CJI0:KeHUE BeposiTHOCTel (8 Tem)

14. [IpoTHBOMONOXKHBIE COOBITHSI. HUrpa no N300pakaTb COOTHOLIEHHUS U CBS3U MEKIY [TpoTHBOMONOXKHBIE COOBITHSI. https://www.ya
JHuarpammel Diinepa. MaTteMaTHke «JleHb | cOOBITHSAME C TIOMONIBIO AHarpamm Jiiepa Juarpammel Ditnepa. klass.ru/

TOYHOCTH!» IIpouutaTh
KOHCIIEKT T10
U3Y4YEHHOU
TeMe
15. OO0benHeHEe COOBITHI Hcnons3oBaTe Auarpammel Jitnepa u O0beHEHNE COOBITHI BrimoHuTs
CJIOBECHOE OTIMCaHUE COOBITHI ISt 3a/laHue u3
(hopMyITMpOBKH 1 N300paKEHUS TeTpau
00bEeTUHEHUS
16. [MonyromoBast KOHTpOIBbHAS KonTtponupoBaTh 1 olleHHBATh CBOIO paboTy.
pabora. CraBHTh 1IeTN Ha CIIETYIOIIHIA Tan 00ydeHHs
17. AHaM3 KOHTPOJIBHON paOOTHI. AHamU3UpPOBATh U UCIPABIATH JOMYIICHHBIC
HEJIOYETHI

18. [lepeceuenne coObITHI Hcnonp3oBaTh nuarpammsl Diiepa u Ilepeceuenne coObITHIT BrinonHuth
CJIOBECHOE OITMCAaHUE COOBITHH ISt 3aJaHue U3
(hopMynHPOBKY M N300paKeHUs TIEpeCceUeHUs TeTpaan

19. Omnepauynu Hag COOBITUSIMH. Hcnonp3oBaTh quarpamMmel Diiepa u Onepanuu HaJ COOBITUAMMU: https://www.ya
Pemenue 3anau CJIOBECHOE OITMCAHUE COOBITHH 1St nepeceueHne, 00beIMHEHNnE COOBITHH, klass.ru/

(hOpMyYIHPOBKY U N300paKeHUs MPOTHUBOIOJIOKHBIE COOBITHSI. BrimonHuTs
00bEAMHEHUS U ITEPECCUCHUST COOBITHH. Jwnarpammel Diinepa. 3a/IaHNE U3

TEeTpaau



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

20. dopmyna cIoKeHUs Pemrate 3amaun ¢ ucnonb3oBanueM Gopmynsl | DopMyiia CIOKEHUS BEPOSATHOCTEH BrImonHuTh
BEPOATHOCTEM CJIO’KEHUST BEpOSATHOCTEH 3ajJlaHue U3
TeTpanu
21, DopMyIa CI0KEHUS Pemats 3amaun ¢ ucronp3oBanrueM Gopmyisl | DopMyiia CIOKEHUS BEPOSTHOCTEH IIpounTath
BepoATHOCTEN. Pemenue 3amay. CJIO’KEHUSI BEpOSTHOCTEH KOHCIIEKT T10
U3Y4YEHHOU
TeMe
Pasnes 4 YciioBHasi BepOSTHOCTB, IepeBO CJYYAlHOTO ONBITA, (hOpMYJIa OJIHOM BEepPOATHOCTH M HE3ABHCUMOCTH cOOBITHI (7 Tem)
22. VYcnoBHas BEpOATHOCTb. MecsiuHUK O 3HaTh ONpeAeICHUe YCIOBHOM BEPOSITHOCTH | Y CIIOBHASI BEPOSITHOCTb. [IpounTats
MaTeMaTHKE U KOHCIIEKT T10
UHQOpMaTHKE W3y4YEeHHOU
TeMe
23. HezaBucumebie coObITHS. Onpenenars He3aBUCUMOCThH COOBITHA T10 HezaBucnumebie coObITHA. Y MHOKEHHE [Ipounrarts
YMHOXKEHUE BEPOATHOCTEMN (hopMyIte 1 10 OpraHU3aIuy CIyYaitHOTO BEPOSITHOCTEN KOHCIIEKT I10
OIbITa U3Y4YEHHOU
TeMe
24, HezaBucumeie coObITHS. Onpenenars He3aBUCUMOCTH COOBITHIA T10 HezaBucumebie coObITHA. Y MHOKEHHE BrimomHUTH
YMHOKEHUE BEPOSTHOCTEH. (hopMyIie ¥ 1o OpraHu3aliy CIyYaiHOTO BEpOATHOCTEN 3aJaHue U3
Pemenue 3anau. OnbITa TEeTpaau
25. JlepeBo ciny4aiiHOTO Pemrate 3a1aun Ha HAXOXKIEHUE JlepeBo ciry4aifHOTO SKCIIEPUMEHTA. https://www.ya
9KCTIEpPUMEHTA. BEPOSITHOCTEH COOBITHH, B TOM YHCIIe klass.ru/
YCJIOBHBIX C IOMOIIBIO IepeBa CIy4aifHOro [IpounTars
OTIBITA. KOHCIIEKT I10
U3Y4YEHHOU
TeMe
26. HepeBo ciayyaliHOro Pemiate 3aaun Ha HaXOXKIEHUE JepeBo cimydallHOTO SKCIIEPUMEHTA. BrinonHuth
JKcTiepuMeHTa. Pemienne 3amad. BEPOSITHOCTEH COOBITH, B TOM YHCIIE 3aaHue U3
YCIIOBHBIX C TIOMOIIBIO JIepeBa CIIy4aitHOTrO TeTpaan
OIIbITA.
217. dopmyIia MOJHOH BEPOSTHOCTH. 1 anpenst — Permate 3a/1a41 Ha HAXOXKJICHUE dopmyria MoJHOM BEPOSITHOCTH. https://www.ya
MexIyHapOIHbIH | BEPOATHOCTEH COOBITHIA, B TOM YHCIIe klass.ru/
JICHb MaTeMaTHKH. | YCJIOBHBIX C IOMOILBIO IepeBa CIy4aiiHOTO [IpounTars
OTIBITA. KOHCIIEKT T10
U3Y4YEHHOU

TEMC



https://www.yaklass.ru/
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https://www.yaklass.ru/
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28.

KonTponbHas padora «Y cinoBHas
BEPOSITHOCTD, IEPEBO CITYYaitHOTO
OTbITa, (hopMyIia TOTHON
BEPOSITHOCTU ¥ HE3aBUCHMOCTh
COOBITHI

Pemiate 3aaun Ha HaXOXIEHUE
BEPOSITHOCTEH COOBITHH, B TOM YHICITC
YCIIOBHBIX C IIOMOIIBIO IEPEBa CIYIaHOTO
OTIBITA.

®opMmyna NOJIHOU BEPOSITHOCTH.

Pa3nen

5 O600menue U cucTeMaTU3anusA 3HAHUI (6 TeM)

29. IIpencraBienue JaHHBIX U Hrpa «Boennoe M3Bnekats nHOOPMAITHIO U3 TAOJIHIT 1 [Ipencrapienue JaHHBIX C TOMOIIIBIO IIpounTath
ONHCaTENbHAs CTATUCTUKA 3X0 B Jarpamm, UCTIOJIb30BaTh TAOIUIBI 1 Tabmun u quarpamm. CpenHee KOHCIEKT I10
MaTeMaTHYECKUX JyarpamMsl 11 IPeACTaBICHUS apudMeTHYecKoe, MeIMana, W3y4YEeHHOU
3agadax» CTaTHUCTUYECKHX JaHHBIX. HaunOoJbllice 1 HANMEHbIIIEE 3HAUCHHS, | TeMe
Haxoauts onucarenbHble XapaKTePUCTUKH pasMax, JUCTepcHsl, CTAaHJapTHOE
JAHHBIX. OTKJIOHEHHE YHCIIOBBIX HAOOpPOB
30. Ciy4daliHbIE OIBITHI U CIIyYailHble Brigensats Ha mpuMepax cirydaiiHbie coObiTus | CrydaitHple skciepuMeHTH! (onbIThl) 1 | [IpounTtaTth
COOBITHSL, OIIBITHI C B ONMCAHHOM CJIyYailHOM OIIBITE. cirydaiiHble COOBITHS. DIeMEHTapHBIE KOHCIIEKT I10
PaBHOBO3MOKHBIMHU @opMyIHpPOBaTh YCIOBUS MPOBEIECHUS coObITHs (Mcx0pl). BepositHOoCTh M3y4eHHOI
3JI€MEHTaPHBIMU UCXOAaMHU CIIy4ailHOTO OIbITA. CITy4aifHOTO coObITHs. BeposTHocTn TeMe
Haxonaute BepoaTHOCTH COOBITHH B OMIBITAX C | COOBITHI B OIBITaX C
PaBHOBO3MOHBIMHU HCXOaMH. PaBHOBO3MOKHBIMH 3JI€MEHTapHBIMH
COOBITHSIMHU.
31. Oneparuu HaJl COOBITUSIMH, Hcnonp3oBaTh nuarpammsl Ditepa u Onepanmy HaJi COOBITUSMU: Beimonnuth
CJIO’KEHHE BEPOSITHOCTEH CJIOBECHOE OITMCAaHUE COOBITHH 1St nepeceyeHre, 00beJMHEHNE COOBITHIA, 3aaHue U3
(hopMyTMPOBKH 1 H300paKCHHS MPOTHUBOIIOJIOKHBIE COOBITHSI. TEeTpaau
00bETUHEHUS U TIepeceYeHHUs] COOBITHH. Jluarpammsl Ditnepa. Dopmyia
Pemats 3amaun c I/ICHOJ‘I\I’BOBaHI/IeM (110 V7211 G E—— BepOATHOCTEH
CJIOJKEHHSI BEPOSITHOCTEH
32. VYcioBHas BEpOSITHOCTE, JEPEBO Pemrats 3a1aun Ha HAXOXKAECHUE YcnoBHas BEpOATHOCTh. Y MHOKEHHE BoimonHuTs
CIIy4aifHOTO OmbITa, PopMyma BEPOATHOCTEH COOBITHIA, B TOM YHCIIE BeposiTHOCTEH. JlepeBo ciydaiHOTro 3a/laHue U3
ITOJTHOU BEPOATHOCTHU U YCIOBHBIX C ITIOMOIIBIO A€pEBaA CIIYyHYaruHOT'O JKCIIEPUMEHTA. q)opMy_]]a [HOJIHOU TeTpagu
HE3aBHCHUMOCTH COOBITHE OIBITA. BepoATHOCTU. He3aBucuMble cOOBITHSA
OmnpenensiTe HE3aBUCUMOCTD COOBITHH 110
(hopMmyIie 1 IO OpraHU3aIuy CIyYaHOTO
OTIBITa
33. Hrorosast KOHTpOJIbHAS paboTa KoHTpomupoBaTh u OI1eHUBATH CBOIO PaboTYy.
CraBuTh IENH HA CIEIYIOIMINH 3Tal 00yYeHHS
34. AHanu3 KOHTPOIBHOHN paboTHI AHaNMM3UPOBATh U UCTIPABIIATH JOMYIIEHHBIE

HCA0YCTHI




VIl. Onucanne yueOHO-MeTOAMYECKOT0 M MATePHATBHO-TEXHUYECKOI0
o0ecrneyeHus1 00Pa30BaTEJILHOIO MPOLECCa

HopMaTnBHO-IpaBoBbIe HCTOYHUKH COCTABJICHHS padoyeil NPOrpaMmbI:
1. denepanbHBIA TOCYJAPCTBEHHBIM OOpa30BAaTENbHBIM CTaHAAPT CPEAHEro OO0IIero oOpa3oBaHMS,
YTBEPKIACHHBIN TprKkazoM MunucrepcTsa rpocseiienus: Poccuiickoit @enepanuu ot 12.08.2022 No 732;
2. ®enepanbHas oOpa3zoBarelibHasl IPOrpaMMa CpeJHEro ooero oOpa3oBaHus, YTBEP)KICHHAs IPUKAa30M
MunucrepcrBa npocsenieus Poccuiickoit @enepauun ot 18 mas 2023r. Ne 371 (3aperucrpupoBaHHas
MunucteperBoM roctur Poccuiickoit @enepanuu 12 uroms 2023r. Ne 74228);
3. @epepanbHbli MEpevyeHb YYEOHHWKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) K HCIIOJIB30BAHUIO B
00111e00pa30BaTEILHOM IIPOLIECCE B 00pa30BaTENIbHBIX YUPESKICHUSAX, PEATM3YIOIIUX 00pa3oBaTe/IbHbIE
nporpaMmbl  00mIero 00pa30BaHUS M HWMEIOLIMX TOCYJApCTBEHHYIO aKKPEIHWTAIMI0, C  YY4eTOM
YTBEPKACHHOTO NprKazoM MunHucTepcTrBa npoceiienus: Poccuiickoit @eneparu ot 20 mas 2020 r. Ne
254 na 2022 — 2023 yueOHblii TO;
4. ®epepanbHass paboyas mporpamma mo wmaremaruke (st 10 — 11 kmaccoB 00pazoBaTeNbHBIX
opranuszanuii), M., 2023 r.
YyeOHasi U cIpaBoOYHAS JIMTEpPaTypa:
5. Matemaruka: anreOpa ¥ Hauyana aHaiausa, reomerpus. I'eomerpus. bazoBblil yposenb. 10-11 kitaccer:
yueOnuk/ U.®. llapeirun. M.: Ipoda, 2016
6. Mypasun [''K., MypaBuna O.B. Martemaruka: anrebpa ¥ Havajga MaTeMaTHYECKOTO AaHaJH3a,
reomeTpus. Anredpa U Hadaja MaremMarudeckoro aHanusa. ba3oBelii ypoBens 10 kiacc. YuebHuk. M.:
Hpoda, 2016;
7. Mypasun I'K., MypaBuna O.B. Matemaruka: anrebpa M Hayajga MaTeMaTHYECKOro aHaju3a,
reomeTpus. Anredpa U Havajda MaTeMaTudeckoro aHanmsa. bazomeii ypoBenb 11 xmacc. YueOnuk. M.:
Hpoda, 2018;
8. Anrebpa u Havarma Martemarmueckoro anamm3a. COopHuk paboumx mporpamm. 10—I11 kmacchr :
yueb. mocobue st oOmeoOpazoBaT. opraHu3anuii: 0a3oBbli u yrmy0ia. ypoBuu / [cocT. T. A.
BypmuctpoBa]. — 2-¢ m3a., mepepad. — M.: [IpocBemenue, 2018.
9. I'eometpusi, Metoauueckoe nocodue, 10 knace, k yueOnuky I'eomerpus 10-11 xnacce, Ilapsirun U.O.,
[Mapeirun JA.U1., 2014.
10. I'eomerpust, Metoandeckoe mocobue, 11 kmacc, k yueObHuky ['eomerpus 10-11 kmace, Hlapeirun
N.®., Mapsirun [.1., 2014.
11. Mypasun I' K., MypaBuna O.B. MaremaTtuka: anreOpa ¥ Hayaja MaTeMaTH4YeCKOrO aHaju3a,
reoMeTpus. Anredpa U Hadajga MareMaTudeckoro aHanusa. 10 kiacc. ba3oBblil ypoBeHb: METOIUYECKOE
nocobue k yue6Huky. — M.: [lpoda, 2013. 256 c.
DJIEeKTPOHHBbIE HCTOYHUKH /ISl MCNI0JIb30BaHUs B y4eOHOM mpouecce:
12. Maremaruka: anrebpa M HayaJla MaTeMaTH4YeCKOrO aHaiW3a, reoMeTpus. Anrebpa W Hadana
MaTemaTruueckoro ananusa. ba3oBwiii ypoBeHb. 10—11 kiaccel. Meronnueckoe mocobue u pabouas
nmporpamMmma
Hcrounuk: https://rosuchebnik.ru/material/matematika-algebra-i-nachala-matematicheskogo-analiza-
geometriya-algebra-i-nachala-matematicheskogo-analiza-bazovyy-uroven-10-11-klassy-metodicheskoe-
posobie/
13. Anrebpa u Hayasa MaTeMaTH4eCKOro aHainu3a. ba3osblil ypoBens. 10 kimacc. Meroauueckoe nmocodue
Hcrounnk: https://rosuchebnik.ru/material/matematika-algebra-i-nachala-matematicheskogo-analiza-
geometriya-algebra-i-nachala-matematicheskogo-analiza-bazovyy-uroven-10-klass-metodicheskoe-
posobie/
14. depepanbHBIA HHCTUTYT MEAarorndeckux n3Meperni: http://www.fipi.ru
15. Poccuiickas snekTpoHHas mikosa https://resh.edu.ru
16. https://www.yaklass.ru/



https://rosuchebnik.ru/material/matematika-algebra-i-nachala-matematicheskogo-analiza-geometriya-algebra-i-nachala-matematicheskogo-analiza-bazovyy-uroven-10-11-klassy-metodicheskoe-posobie/
https://rosuchebnik.ru/material/matematika-algebra-i-nachala-matematicheskogo-analiza-geometriya-algebra-i-nachala-matematicheskogo-analiza-bazovyy-uroven-10-11-klassy-metodicheskoe-posobie/
https://rosuchebnik.ru/material/matematika-algebra-i-nachala-matematicheskogo-analiza-geometriya-algebra-i-nachala-matematicheskogo-analiza-bazovyy-uroven-10-11-klassy-metodicheskoe-posobie/
https://rosuchebnik.ru/material/matematika-algebra-i-nachala-matematicheskogo-analiza-geometriya-algebra-i-nachala-matematicheskogo-analiza-bazovyy-uroven-10-klass-metodicheskoe-posobie/
https://rosuchebnik.ru/material/matematika-algebra-i-nachala-matematicheskogo-analiza-geometriya-algebra-i-nachala-matematicheskogo-analiza-bazovyy-uroven-10-klass-metodicheskoe-posobie/
https://rosuchebnik.ru/material/matematika-algebra-i-nachala-matematicheskogo-analiza-geometriya-algebra-i-nachala-matematicheskogo-analiza-bazovyy-uroven-10-klass-metodicheskoe-posobie/
http://www.fipi.ru/
https://resh.edu.ru/

VIIl. Ilnanupyemble pe3yJibTaThl H3yUeHHsI Y4eOHOT0 mMpeaMeTa

B pesynbraTe mn3ydeHus ydeOHOro mpeamera «MaremaTHKa» Ha YpPOBHE CpPEJHEro OOIIEero
o0pa3oBaHMs 00YJArOIIHIICS HAYIUTCS:

Yucia ¥ BLIYMCIICHUA:

OTIEpPHPOBATH NOHATHAMHU: PALIMOHATIBHOE U JIEMCTBUTEILHOE YHUCIIO0, OOBIKHOBEHHAS M JIECATUYHAS
IpOOB, IPOLICHTHI;

BBITOJIHATH ApUPMETHIECKHUE ONEPALUH C PALIMOHATBHBIMH U ICHCTBUTEIBHBIMH YHCIAMU;

BBINOJIHATh NPUOIMKEHHBIE BBIUUCICHHS, UCIIOb3Ys MpaBUia OKPYIJICHU, JeNaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BEIYMCIICHU;

ONEpUPOBATh IOHATHAMM: CTENEHb C LEJIbIM II0Ka3aTeleM, CTaHAapTHas (opma 3amnucu
JCWCTBUTENFHOTO YHUCIA, KOPEHb HATYPalIbHOM CTENEHH, MCIOJIb30BaTh MOIAXOMAIIYI0 (opMy 3amucu
JeUCTBUTENBHBIX YUCEN I PELICHUs TPAKTUYECKUX 33134 U IPEJCTaBICHUS JAHHBIX;

OIIEpUPOBATH MOHATUIMH: CUHYC, KOCUHYC U TAaHT'€HC IIPOU3BOJIBLHOIO YIJIa, UCIOJIb30BaTh 3aIUCh
IIPOM3BOJILHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMH.

YpaBHeHus1 U HepaBeHCTBA:

ONEpUPOBATh IOHATUSAMHU: TOXAECTBO, YpaBHEHUE, HEPABEHCTBO, II€J0€, pPaLUOHAIbHOE,
UppaLMOHAIILHOE YpaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHHUE;

BBINOJIHATH NMPE00pa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAXKEHUI U pelaTb TPUTOHOMETPUUYECKHE
YpaBHEHUS,

BBINOJIHATH IPe00pa30BaHuUs LEIbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH M peliaTh
OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHATILHBIX YPABHEHUM U HEPABEHCTB;

IOPUMEHATh YpaBHEHMsS M HEpPaBEHCTBA JUIsl pEIIEeHHs MaTeMaTH4eCKUX 3ajad U 3ajad u3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH;

MOJICJIUPOBaTh peajibHble CUTYallUH Ha fA3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA 110 YCIOBHUIO 3aJlayM, UCCJIENI0BaTh IMOCTPOECHHBIE MOJENIM C HCIIOJIb30BAHMEM allapara
anreopsl.

DyHKIUUHA U TPaQUKH:

ONEepUPOBATH MOHATUAMH: (YHKLUSA, CIOCOOBI 3aJaHMs (QYHKIUH, 00JacTb ONpeAeTeHUs U
MHO’KECTBO 3HAaUeHUN QyHKIUH, rpapuK QYHKIUH, B3aUMHO 0OpaTHbIE (PYHKIIUH;

ONEepUPOBATh MOHATHSAMU: YETHOCTH M HEYETHOCTh (DYHKIUHM, HYIM (DYHKIHHM, TPOMEXYTKU
3HAKOTIOCTOSIHCTBA;

UCIOJIb30BaTh rpaduku GyHKIMN AJIS pelIeHus] ypaBHEHU;

CTPOUTH M YNTATh TpaduKy JTUHEHHON (QYHKIIMH, KBAAPATUYHON (DYHKLIMHU, CTETIEHHON QYHKIINH C
LIEJIBIM TI0Ka3aTeNIeM;

UCIOJIb30BaTh Ipaku QYHKIMNA JUIsI MCCIEA0BaHUs MPOLIECCOB M 3aBUCUMOCTEN MPH pEIICHUU
3ajau U3 JIPYTUX y4eOHbIX NPEAMETOB U pealbHOM KM3HM, BhIpaXKaTh (POpMYJIaMHU 3aBUCUMOCTH MEXTY
BEJIMYMHAMHU.

Hauyana maTeMaTH4eCKOro aHaJIM3a:

ONepupoOBaTh MOHATHUSMHU: I[OCIEIOBATEIBHOCTh, apudmMeTnyeckas U TeoMeTpuyecKas
IIPOrPECCUH;

ONepUpPOBaTh MOHATUSAMHU: OECKOHEUHO YyObIBarolass IeoMeTpuueckas HporpeccHs, CyMma
0eCcKOHEeYHO yOBIBAIOIIEH FreOMETPUIECKOM MTpOrpeccuu;

3aJ1aBaTh MOCJIEI0BATEIbHOCTH PAa3IMYHBIMU CIOCO0aMU;

MCIIOJIb30BaTh CBOMCTBA IOCJIEOBATEIBHOCTEH M NMPOTPECCUM Ul PEIIECHUs PEATBHBIX 3ajad
MPUKJIAHOTO XapakTepa.

MHuoxecTBa M JIOTHKA:

OIIepUpPOBATh MOHATUSIMU: MHOKECTBO, ONIEPallMi HaJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar AJisi OINUCAaHUS PEAJbHBIX IIPOLECCOB H
SIBIIGHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;

OIIEpUPOBATh NOHATUAMHU: ONPEEIIEHUE, TEOPEMA, CIIEJCTBUE, JOKA3aTENbCTBO.

Yucia ¥ BLIYMCIICHUA:

ONEpUPOBATh MOHATHAMM: HATYpaJlbHOE, LIEJ0€ YHUCIIO, HCIOJb30BaTh INPHU3HAKU JEIUMOCTH
LIEJIBIX YMCEeJI, PA3JI0KEHNE YUCIIa Ha IPOCTHIE MHOXKUTEIH /7S pEIIeHUS 3a/1a4;

OIEpUPOBATH NOHATUEM: CTENEHD C PAllMOHAIBHBIM MIOKA3aTENIEM;

ONEpUPOBATH MOHATHAMU: JIOTapU(PM dHcia, AECATUYHbIE U HATYypaJIbHbIE JIOTapU(PMBI.



YpaBHeHUS H HEPABEHCTBA:

IPUMEHATh CBOMCTBAa CTENEHU JUIsl NMPeoOpa3OBaHUs BBIPAXKEHUM, ONEPUPOBATH IOHATHAMM:
[I0OKA3aTEIbHOC YPAaBHEHUE M HEPABEHCTBO, PEIIaTh OCHOBHBIC THUIIBI ITOKA3aTECNIbHBIX YPaBHEHHU U
HEPABEHCTB;

BBITOJIHAT MPE0OpPa30BaHUsl BBIPAKEHHIA, COAEPIKAIIMX JIOTrapu(pMbl, ONEPUPOBATH MOHATUSIMHU:
Jorapu(pMHUECKOe YpaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIbI JIOTapU(PMUYECKUX YPABHEHUH U
HEPAaBEHCTB;

HaXOJWUTh PEIICHUS IPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIEPUPOBATH MOHATUAMU: CUCTEMA JIUHEHHBIX YPABHEHUHN U €€ PEIICHUE, UCIIOJIb30BAaTh CUCTEMY
JUHEHHBIX YPAaBHEHUH Ul PEIICHUS IPAKTUYECKUX 3a1ay;

HaxOJWUTh pELIEHUs IPOCTEUIIMX CHCTEM M COBOKYIIHOCTEH pAalMOHAIbHBIX YPABHEHUU H
HEPABEHCTB;

MOJICIIMPOBATh pealibHble CUTYallud Ha S3bIKE alreOpbl, COCTABIATH BBIPAKECHUS, YpaBHEHUS,
HEPABEHCTBA U CHCTEMBI 10 YCJIOBHIO 3a/la4M, MCCIIENOBAaTh IMOCTPOCHHBIE MOJENIH C HMCIIOIb30BAaHUEM
ammapara anreOpsbl.

DOyHKUUM U rpadpuku:

OTIEPHPOBATH TOHATHSIMHU: TEPUOTUYECKast (YHKIHUS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIUH,
TOUKHM 3KCTpeMyMma (QYHKIMH, HauOosiblllee M HaMMEHbIIee 3HaueHHs (YHKIMH Ha HPOMEXKYTKE,
MCTOJIB30BATh MX JJISl UCCIIE0BAaHUS (QYHKIINH, 3aJaHHOHN rpadukom;

OIEpPUPOBAThH MOHATUAMU: TpapUKH MOKa3aTEIbHOMN, JOrapu(pMUUECKOH U TPUTOHOMETPHUUECKUX
¢byHKIMH, n300pakaTh UX Ha KOOPAMHATHOW IJIOCKOCTH U WCIOJB30BATh JUISA PEHICHUS YPAaBHEHHH H
HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHON TUIOCKOCTH TPa(UKHU JIMHEHHBIX YPAaBHEHHHA W HCIOJIB30BATH WX
JUISL PELLIEHUS] CUCTEMBI JINHEWHBIX YpaBHEHUM;

UCIOJIb30BaTh Tpaduku (YHKUUN A HCCIEAOBAaHUS IPOLECCOB M 3aBHUCUMOCTEM W3 JIPYrux
Y4EOHBIX JAUCIUILIIH.

Hayana maremMaTH4yecKkoro aHajmsa:

ONEepUpOBATh TOHATHSMU: HeNpepblBHAs (QYHKUMSA, NPOM3BOAHAs (DYHKIMM, MCIIOIB30BaTh
reoMeTpUUYECKU U GU3NYECKUI CMBICI TPOU3BOIHOM /IS pelIeH s 3a/1a4;

HaXOJUTh MPOM3BOJHBIC JJIEMEHTApHBIX (YHKUMN, BBIYUCIATH HPOU3BOJIHBIE CYMMBI,
MIPOU3BE/ICHNUS, YACTHOTO (PYHKIINIA;

UCIOJIb30BaTh MPOM3BOJIHYIO Ui UCCIIEAOBAaHUS (YHKLIMU HA MOHOTOHHOCTb M 3KCTPEMYMBI,
MIPUMEHSTH PE3YJbTaThl UCCIEIOBAHUS K IOCTPOEHUIO I'pa(rKOB;

MCIIOJIb30BaTh MPOU3BOJIHYIO U HAXOKIEHUS HAWIYYIIEro PEIICHUs B NPHUKIAAHBIX, B TOM
YHUCJIE COLMATIbHO-3KOHOMHYECKHX, 3a/1a4aX;

ONEepUpOBATh MOHATUSAMM: [epBoOOpa3sHass M HWHTErpajg, IOHUMAaTh TIE€OMETPHUECKUI WU
(bu3nyecKuil CMbICI UHTETpaa;

HaXOJUTh NEPBOOOpA3HbIE 3JIEMEHTApHBIX (YHKIMHA, BBIUUCIATH HUHTErpal 1o Qopmyie
Hrerorona—JleiiOnumna;

pemiaTb NPUKIAJHBIE 337a4d, B TOM YHCJIE COLUAIBHO-SKOHOMHYECKOTO M (PU3UYECKOTrO
XapakTepa, CpeACTBAMUA MaTEMATHYECKOTO AaHAJINA3A.

OIIEpUPOBATh NOHATUAMHU: TOUKA, IPSIMast, JIOCKOCTH;

IIPUMEHATH aKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX IIPHU PEUIEHUU T€OMETPUUECKUX 3a/1a4;

OIEPUPOBATH MOHATUAMHU: [1APAUIEIBHOCTD U NEPIEHAUKYIIIPHOCTD IPSIMBIX U INIOCKOCTEH;

KJIaCCU(UIIMPOBATh B3aUMHOE PACIOI0KEHUE MPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

OTIEepUPOBATH MOHATUAMM: BYTPAaHHBIN Yroj, TpaHH JIBYTPAHHOTO yIiia, pedpo IBYTpaHHOTO yria,
JIMHEWHBIN yroJl JBYTPAHHOIO yIila, TpaJyCcHast Mepa IBYIPAHHOIO YIJIa;

OIEpUPOBATh MOHITUSAMH: MHOTOI'PAHHUK, BBIMYKJIBIM M HEBBITYKIIBIII MHOTOTPAHHHUK, 3JIEMEHTHI
MHOT'OTPaHHUKA, TPaBUJIbHBII MHOTOTPAaHHUK;

pacro3HaBaTb OCHOBHBIE BHIbl MHOTOIPDAaHHUKOB (IMpaMuja, MpU3Ma, MPSIMOYTOJIBHBIN
napajuiesienumne, Kyo);

KJIaccu(UIMpoBaTh MHOTOIPAaHHMKH, BBIOMpAasi OCHOBAaHUS U KiIacCU(UKAUWU (BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPDAHHHMKM, IPAaBUJIbHBIE MHOTOTPAHHUKH, NpPSMbIE W HAKJIOHHBIE IPU3MBI,
napajuieJenumnebl);

OIIEpUPOBATH MOHATHAMHU: CEKYIas MJIOCKOCTh, CECUEHUE MHOIOTPAHHUKOB;

OOBSICHATH MPUHIIMIIBI TOCTPOSHUS CEYEHUH, UCIIOB3Ys METOJ CIIE/IOB;



CTPOUTBH CEYCHHS] MHOTOIPAaHHMKOB METOJOM CJIE/IOB, BBIIOJHATEH (BBIHOCHBIEC) TUIOCKHE YEPTEKHU
13 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y;

pemath 3aJaud Ha HAaXO0XJEHHE T€OMETPUYECKHUX BEIMYMH 1O o0pa3laM WM alropuTMam,
IPUMEHSS U3BECTHBIC AHAIUTHYECKUE METObI MIPU PEIICHUN CTAaHJAPTHBIX MAaTEeMaTUYECKHX 3a7ay Ha
BBIUUCIICHUE PACCTOSHUM MEXIy ABYMSI TOUKaMH, OT TOYKHU JIO MPSIMOM, OT TOYKHU JI0 IIIOCKOCTH, MEXKILY
CKPELIMBAIOILUMHUCS MPSIMBIMH;

pemiath 3aJaud Ha HAXO0XJIEHHE T€OMETPUYECKHMX BEIMYMH 1O o0pa3laM WM alrOpuTMam,
IIPUMEHSST U3BECTHBIC AHAJIMTHUECKUE METOJbl IIPU PELICHUU CTaHJApTHBIX MaTeMaTHYECKUX 3a/1ad Ha
BBIUUCIICHUE YTJIOB MEXKIY CKPEUIMBAIOIIUMUCS HPSAMBIMU, MEXKIY HPSIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYI'PAaHHBIX YIJIOB;

BBIYUCIIATE OOBEMBI W IJIOMIAAM MOBEPXHOCTEH MHOTOIPAaHHHKOB (MpH3Ma, NHpaMHIa) C
IpUMEHEHHEM (OPMYJ, BBIYUCIATH COOTHOLICHUS MEXIYy IUIOIAIsIMHM IOBEPXHOCTEH, 0O0bEMaMu
M0JI0OOHBIX MHOTOTPAHHHUKOB;

OIIEpUPOBATH MOHATHUAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTb CHUMMETPUH,
LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI;

U3BJIEKaTh, NPeoOpa3oBbIBATE U MHTEPIPETUPOBATh HMH(GOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YePTekKaX M PUCYHKAX;

HOPUMEHATh T€OMETpHUECcKUe (DAaKThI Ui PEHICHUs] CTePEOMETPUUYECKUX 33a/1a4, IPEoIararoiux
HECKOJIbKO IIaroB PEIICHHs, €CIIN YCIOBHUS IPUMEHEHUS 3a/1aHbl B SIBHOU (Qopme;

OPUMEHATh MPOCTEUIINE MPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI
IIPU PELICHUN CTEPEOMETPUUECKHX 33]1aY;

IPUBOAUTE MPUMEPbl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJAE M >KHU3HHU, paclio3HaBaTb
IIPOSIBJIEHUE 3aKOHOB '€OMETPHUH B UCKYCCTBE;

IPUMEHSATH MOJyYEeHHbIC 3HaHUS Ha MPAKTUKE: aHAIM3UPOBATh PeallbHble CUTYAllUH U IPUMEHSTh
U3Y4YECHHbIE TOHATUS B IpOLIECCE NMOMCKA PELICHHs] MaTeMaTU4ecKd CHOpPMYJIMPOBAHHON NIPOOJIEMBI,
MOJICJINPOBaTh peajbHbIE CUTYallMM Ha $3bIKE TE€OMETPUH, HCCIIEAOBaTh IOCTPOEHHBIE MOJEIU C
UCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATHUM M TEOopeM, ammapara aiareopbl, peumarb IpaKTHYECKHe
3aJ]auu, CBA3aHHbIE C HAaXO0XJIEHHUEM '€OMETPHUECKUX BETHYHH.

ONEepUpPOBaTh TMOHATHUAMU: LWIMHIPUYECKAs IOBEPXHOCTh, OOpa3yrolue UIHUIUHAPUIECKON
MOBEPXHOCTH, IMJIUHIP, KOHUYECKash MOBEPXHOCTh, OOpa3yIOUIMe KOHHYECKOH MOBEPXHOCTH, KOHYC,
chepudeckas MOBEpXHOCTb;

pacrio3HaBaTh Tella BpalleHus (LUIMHIP, KOHYC, cdepa U 1ap);

OO0BSACHATH CLIOCOOBI MOJTYYEHUSI TEJ BpaLCHHUS;

KJIaccu(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

ONepUpPOBATh MOHATUSIMU: IIAPOBOII CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTAa CEIMEHTA, I1apOBOU
CJIOH, OCHOBAaHHKE IIaPOBOTO CJIOS], BHICOTA LIIAPOBOT'O CIIOS, IIAPOBOM CEKTOP;

BBIUNCIATH OOBEMBI M IUIOIIAJU TIOBEPXHOCTEH Ten BpallleHUs, TeOMETPUYECKHX Tel ¢
pUMEHEHUEM (OpMYIT;

OTIePHPOBATH TOHSATHSIMHU: MHOTOTPAaHHHK, BIUCAHHBIA B cepy M ONMHMCAaHHBIA OKOJIO c(ephl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIH TEJIO BPAIIEHUS;

BBIYUCIISITH COOTHOIICHHS MEXTY TUTOIIAISIMHA TOBEPXHOCTEH M 00BEMaMHU TIOJJOOHBIX TEIT;

n300pakaTh U3ydaeMble GUTYpHI OT PYKU U ¢ IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITMIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUJ CBEPXY,
cOOKY, CHU3Y, CTPOUTH CEUEHUs TEJl BpallleHUs;

W3BJIICKaTh, WHTEPIPETHPOBATH M MPEeoOpa3oBhIBaTh WH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPeACTABICHHYIO Ha YepTeKaX M PUCYHKaX;

OTIEPHPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITOJIHATh JCUCTBUS CIIOKEHHsSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAaMH OHU 00J1aJ1al0T;

IPUMEHSTH MIPABUIIO NapaljieNienuIe/a;

OTIEPHPOBATH TOHATUSIMH: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIH BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJd MEXIY BEKTOpaMH, CKaJIIPHOE NPOM3BEICHUE
BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI;

HaXOJUTh CyMMYy BEKTOPOB M NPOM3BEIECHHE BEKTOpa Ha YMCJIO, Yrojd MEXAy BEKTOpaMH,
CKaJIIpPHOE MPOU3BENIEHHE, PACKIIAIbIBATE BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOW CHCTEME KOOPAMHAT;



NPUMEHATHh T€OMETpHUECKUe (PAKThI I PEHICHUS] CTEPEOMETPUUECKUX 33/1a4, PEIoIararoInx
HECKOJIbKO LI1aroB PELCHMs], €CJIU YCIOBUS IPUMEHEHUS 3a/laHbl B SIBHOH (popme;

pelars NpoCTEHIINE T€OMETPUYECKUE 3a1a4l Ha IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1A;

pelaTh 3aa4M Ha JOKA3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUHM U HaX0XKICHUE T€OMETPUYECKUX
BEJIMYMH M0 0o0paslaM WM alropuTMaMm, INPUMEHSsS H3BECTHBIE METOAbI IPU PELIEHUH CTaHAApPTHBIX
MaTEeMaTHUYECKHX 3ajay;

IIPUMEHSATH IIPOCTEUIINE IIPOrPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHUCTEMBI
IIPY PELICHUN CTEPEOMETPUYECKHX 3a/a4;

IIPUBOAUTH IPUMEPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U JKU3HHU, PACIIO3HABaTh
IIPOSIBJICHUE 3aKOHOB I€OMETPHUH B HCKYCCTBE;

IPUMEHSTDH MOJIYYEHHbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYAllUU U IIPUMEHSATh
U3yYEHHbIE MOHATHS B IPOLECCE NMOUCKA PELIEHHs MaTeMaTH4eCKdu CHOPMYIHPOBAHHOW IMPOOIEMBI,
MOJCIIMPOBAaTh DPEAIbHBIC CUTYyallMM Ha S3bIKE TIE€OMETPHUM, HCCIEAOBAThb IIOCTPOCHHBIE MOJCIH C
UCIOJIb30BAHUEM TIE€OMETPUYECKMX IOHATUI M TeopeM, ammnapaTa aiareOphl, pelarbh MpaKTHYECKUe
3a/1a4y, CBA3aHHBIE C HAXO0KJICHUEM I€OMETPUUYECKUX BEJINYUH.

YUTaTh U CTPOUTH TAOJIMIIBI U TUATPaAMMBI,

ONEpPHPOBATh TOHATHSAMH: CpelHee apupMEeTHYecKoe, MeInaHa, HauOOoJbIIee, HaWMEHbIIEE
3HAYEHHUE, pa3Max MACCUBA YHUCIOBBIX JaHHBIX;

ONEpPHPOBATH TMOHATUSMH: CIyYalHBIA OSKCIIEpUMEHT (OMBIT) W  CiIydailHOe COOBITHE,
3JIEMEHTApHOE COOBITHE (3J€MEHTApHBIA UCXOM) CIYy4aHOrO OIBITA, HAXOIUTh BEPOSITHOCTU B OIBITAX C
PaBHOBO3MOKHBIMU CIIy4yallHBIMU COOBITHSIMH, HAaXOJUTh U CpPaBHUBAaTb BEPOSITHOCTU COOBITUH B
U3YYEHHBIX CIy4YalHbIX dKCIIEPUMEHTAX;

HaXOJUTh U (OPMYIUPOBATH COOBITHS: IIEpECEUCHUE U 0ObETUHEHHUE TaHHBIX COOBITUH, COOBITHE,
IIPOTUBOIOJIOXKHOE JAHHOMY COOBITHIO, IOJIB30BAaThCs AuarpamMmaMmu Oiinepa U (OpMyNIoH CII0KEHUs
BEPOSITHOCTEN MPU PELICHUH 3a7a4;

ONEpUPOBATH TOHATUSAMH: YCJIOBHAs BEPOSATHOCTb, HE3aBUCHUMbIE COOBITHS, HAaXOIHUThb
BEPOSITHOCTH C IIOMOLIBIO ITPaBUJIa YMHOXKEHUS, C IOMOIIBIO JIEPEBA CIy4allHOIO OIBITA;

OPUMEHATh KOMOMHATOPHOE MTPABUIIO YMHOKEHUS MPHU PEIICHUH 3a/1a4;

ONEpUpPOBATh MOHATUSMHU: HCIIBITAHWE, HE3aBUCUMBIC HCIBITAHUS, CEpPHUsl UCIBITAHUH, yCIeX U
HeyJaya, HaXOJUThb BEPOSATHOCTH COOBITUH B CEpUM HE3aBHCHUMBIX MCIIBITAHUM 10 MEpBOro ycmexa,
HaXOJUTh BEPOSITHOCTU COOBITUI B cepuu UcTbITaHUN bepHyiy;

OIEpUPOBATh IOHATUAMU: Cily4aiiHas BEJIMYMHA, DPACIpPEACIICHUE BEPOSITHOCTEH, AMarpaMma
pacnpeneeHus.

CPaBHMBATh BEPOATHOCTH 3HAYEHUH CIy4ailHON BEJIMYMHBI IO PACHPENEICHUIO WM C IOMOIIBIO
JarpaMM;

OIEpUPOBAThH MOHATHEM MAaTEMATUYECKOTO OKHUIAHUS, IPUBOAUTH IMPUMEPBI, KaK MPUMEHSETCS
MaTE€MaTHYeCKOe OKHJAHWE CIIy4ailHOW BEJIWYMHBI HAXOJIWUTh MAaTEMaTUYECKOE OXKHUIAHUE 10 JAHHOMY
pacpeneneHuro;

UMETh IIPEJCTABICHUE O 3aKOHE OOJIBIINX YHCE;

UMETBH INIPEICTaBICHUE O HOPMAIBHOM PaCIIPENCIICHUH.

Kputepun oneHuBanns no MmareMaTuke Ha 6a30BOM ypOBHe 00pa30BaHUA

Pexomenmpanuu mo orieHKe 3HaAaHUH, YMEHU U HaBBIKOB O0YUYaIOIIUXCS 110 MAaTEMATHKE:

Onupasich Ha 9TH PEKOMEHIALNU, YIUTEIh OIEHUBACT 3HAHUS, YMEHUS M HABBIKU O0yYarOIINXCs
C YYETOM MX WHJIUBUIYaTbHBIX OCOOCHHOCTEH.

1.Conepxanue u 00beM MaTepuana, MOAJEKAIIErO TPOBEpPKE, OMpenenseTcs padodeit
nporpammoit  (ompezaeneHbl «TpeOoBaHUSAMH K YCBOCHHIO Y4eOHOTO TpeAMeTa OOydJaromuxcs» B
HacTosIIei pabodeit mporpamme 1Mo Mmaremaruke). [Ipu npoBepke ycBoeHHUs MaTepualia HYKHO BBISBISATh
TIOJTHOTY, IPOYHOCTHh YCBOCHHMS YUAITUMHUCS TEOPUU U YMEHHUS IPUMEHSTH €€ Ha MPAKTUKE B 3HAKOMBIX U
HE3HAKOMBIX CUTYyaIUsX.

2.0cHOBHBIMU (pOpMaMH MPOBEPKU 3HAHUN U YMEHHI 0oOy4arouuxcs 1Mo MaTeMaTHKE SBISIOTCS
MMChMEHHAs! KOHTPOJIbHASI pa00Ta U YCTHBIN OMPOC.

3.Cpenu MOrpemnrHoCTeN BBIACIAIOTCS OMMOKK W HeoueThl. [lorpenHocTh cuuTaercss OoumoKowu,
€CIM OHA CBUJAETEIIbCTBYET O TOM, YTO YYEHHK HE OBJAJe]l OCHOBHBIMM 3HAHUSIMU, YMEHHSIMH,
yKa3aHHbIMU B Tmporpamme. K Hegoderam OTHOCATCS TOTPEIIHOCTH, CBUJIETEJIbCTBYIOIIUE O
HEJOCTATOYHO TOJTHOM WJIM HEIOCTAaTOYHO MPOYHOM YCBOCHHUM OCHOBHBIX 3HAHUN M YMEHHH WK 00



OTCYTCTBHUU 3H8.HPII>1, KOTOPBIC B MPOrpaMMe HC CUUTAKOTCSA OCHOBHBIMH. HC,Z[O‘-IeTaMI/I TAKXEC CUUTAKOTCA:
MOTPEITHOCTH, KOTOpPhIE HE TPHUBEIM K HCKAKCHUIO CMBICIA TMOJYYCHHOTO YYCHHKOM 3afaHUs WU
croco0a ero BBIMOTHEHHSI: HEAKKypaTHas 3alUCh, HEOPEIKHOE BHITIOTHEHUE YePTEKa.

4.3anmaHus Uil YCTHOTO W TMCHBMEHHOTO OMpoca OOYYAIOIIMXCS COCTOST M3 TEOPETUUYCCKUX
BonpocoB ® 3amad. OTBET Ha TEOPETHYECKHUU BOMPOC CUUTACTCS OE3yNMpeuHbIM, €CIH IO CBOEMY
COJICPKaHUIO MTOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COJIEPKUT BCE HEOOXOAMMBIC TEOpEeTUUECKHE (aKThI U
O6OCHOBaHHbIe BBIBOZbI, a4 €ro HM3JIOKCHHUEC W IMMCBMCHHAA 3allMCb MATCMATHYCCKU TI'PAMOTHBI U
OTJIMYAIOTCS MMOCIIEA0BATEILHOCTHIO U aKKYPATHOCTHIO.

Pemenne 3amaun cumtaercss Oe3ynpeyHbIM, €CIHM MPAaBWIBHO BBIOpAH CIIOCOO PEIICHHS, CaMo
pEeIIeHUE COMPOBOXKIACTCS HEOOXOAUMBIMUA OOBSICHEHUSIMU, BEPHO, BBITIOJIHCHBI HY)KHBIC BBIYUCIICHHUS H
peoOpa3oBaHus, IOTyYeH BEPHBIN OTBET, MOCIEIOBATEILHO M aKKyPaTHO 3alHCaHO PEIICHHUE.

5.0meHKa oTBeTa OOYYAIONMIMXCS TPH YCTHOM W TIMCBMEHHOM OIPOCE IPOU3BOJIUTCS IIO
nATHOAUIBHOM CHCTEME.

6.YuuTeab MOXKET IMOBBICUTh OTMETKY 3a OPUTHMHAJIBHBIA OTBET HA BONPOC WM OPUTHHAIBHOE
pelIeHre 3a/1a4r, KOTOPhIE CBUACTEILCTBYIOT O BBICOKOM MaTEeMAaTUYECKOM Pa3BUTHH O00ydaroMIerocs, 3a
pelieHue 6ojee CI0KHOM 3a1a4u WK OTBET Ha 0oJiee CIOKHBIN BOIIPOC, MPEII0OKEHHBIE 00yUaroeMycs
JOITOJIHUTECIBHO ITOCJIC BBIIIOJIHCHUA UM 3aJ1aHUA.

1. Ouenka nucbMeHHbIX KOHMPOIbHBIX PAOOM 00YUAIOWUXCA NO MaAmeMamuKe.

OTBET OLIEHUBAETCS OLIEHKOM «5), €CIH:

— paboTa BBITIOJIHEHA ITOJTHOCTHIO;

— B JIOTMYECKUX PACCYKICHHIX U 000OCHOBAHUU PELICHHS HET IPOOENIOB U OMIMO0K;

— B PCIICHHMM HET MaTEeMaTUYeCKHX OIMMOOK (BO3MOXXHA OJHA HETOYHOCTh, OMHCKA, KOTOpas He
SIBJISIETCSL CJICICTBUEM HE3HAHUs WJIM HEIOHWMAaHMs Y4eOHOro Marepuana).

Onenka «4» CTaBUTCS B CIEAYIOIIUX CIydasK:

— paboTa BBINIOJIHEHA IIOJIHOCTHIO, HO OOOCHOBaHHWS IIaroB pPEIICHHUS HEIOCTATOYHBI (eCiH
YMEHHE OOOCHOBBIBATH PACCYXKIEHHUS HE SBISUIOCH CIICIHATLHBIM OOBEKTOM MTPOBEPKH );

— JOmylIeHbl OJlHAa OmMOKa WM eCTh JIBa — TpPU HEAOYETa B BBIKJIAJKAX, PUCYHKAX, yepTexax
win rpadukax (ecnu 3T BUABI pabOT HE SBISUIMCH CIEIUATBHBIM OOBEKTOM MPOBEPKH).

Ornenka «3» CTaBUTCS, C€CIIH:

— JgomyiieHo Oofnee OHONW OmMOKKM WM Ooliee NBYX — TpeX HEIOYEeTOB B BBIKJIAJKAX, YepTekax
win rpadukax, HO oOywarommiics o0maaaeT o0s3aTeTbHBIMU YMEHHUSIMH T10 TIPOBEPSIEMOI TeMe.

OrneHka «2» CTaBUTCS, C€CIIH:

— JIONYIIEHBI CYIECTBEHHBIEC OIIMOKH, MMOKa3aBIlie, YTO 00yJaromuiics He 0bnagaeT 00s3aTenbHbIMU
YMEHUSIMH 110 IaHHOM TeMe B TIOJTHOU Mepe.

KontponbHbie paboThl 10 areOpe W HadajaM aHaju3a COCTaBIICHBI U3 3aJaHUN TPEX YPOBHEM.
[lepBBIii ypOBEHb CONEPKHUT TPOCTHIE 3a/laHUs, B KOTOPHIX YYEHUKH JOJDKHBI BHIOpaTh OJIMH U3
BApUMAHTOB OTBeTa. BhIMoIHEHWE 3aaHMUil TIEPBOTO YPOBHS COOTBETCTBYET OIEHKE <«3» WU  «4»,
BTOPOTO YpPOBHSI COOTBETCTBYET OlLEHKEe «4» umm «5», a TpeThero — oleHke «5». Bmpouewm,
TpeOOBaHUS MOKHO U CHU3UTH B 3aBUCUMOCTH OT KJIacca.

Y4yutenb, MOXET MOBBICUTh OTMETKY 32 OpPUTHHANBHBIM OTBET Ha BOMPOC WM OPUTHHAIBHOE
perieHue 3a1auu, KOTOPhIe CBUIETEILCTBYIOT O BHICOKOM MaTEMAaTHYECKOM Pa3BUTHU 00YJarOMIErocs; 3a
pelieHre 6ojee CI0KHOM 3a/1a4 WIIM OTBET Ha 0oJiee CIOKHBIN BOMIPOC, MPEIOKEHHBIE 00ydaromeMycst
JOITOJIHUTECIBHO ITOCJIC BBITIOJTHECHUA UM KaKI/IX-J'II/I6O Apyrux BajlaHHfI.

2.0uyenka ycmHulx omeenos 00yuaouuxca no mamemanmuxe
OTtBeT onieHMBaETCA OLUEHKOU «5», €CIIN YUEHUK:

— TIONHO PAacKpbUI COJIepKaHHWE MaTepuana B oObeMe, MpeayCMOTpEeHHOM pabouell mporpaMMoi u
yueOHuKoM (ompeneneHbl «TpeOoBaHUSAMHU K YCBOGHHIO y4eOHOro mpeaMmera OOydaroluxcs» B
HacTosIIel paboueil mporpamme 1o MaTeMaTHKe);

—  U3JOXKWJI Marepuall TPAaMOTHBIM SI3BIKOM, TOYHO HCIIOJB3Ysl MATEeMaTUYECKYI0 TEPMUHOIIOTHUIO U
CUMBOJIMKY, B OIPEACIICHHOW JIOTHYECKOM MOCIIe0BATENbHOCTH;

— TIPaBUJIBLHO BBITIOJHWJ PUCYHKH, YEPTEKH, TpauKU, COMyTCTBYIOIINE OTBETY;

— IIOKa3aJl yYMEHHME WUIIOCTPUPOBATb TEOPUI0 KOHKPETHBIMM IIPUMEPAMH, NPHUMEHSATH €€ B HOBOU
CUTYyalllU IMPU BBIITOJHCHUHU ITPAKTHUYCCKOI'O 3a1aHUs,

—  TPOJIEMOHCTPUPOBAI 3HAHHC TEOpHUH paHee M3y4YEHHBIX COMYTCTBYIOIIHUX TEM,
c(hOPMHUPOBAHHOCTh U YCTOWYMBOCTH MCIOJB3yEeMBIX IMPU OTBETE YMEHHH M HABBIKOB,;

— OTBCYAJI CaMOCTOATCIIBHO, 663 HaBOOAIIUX BOIIPOCOB YUUTCIIA,



BO3MOJXHBI OAHa — JABC HCTOYHOCTHU IIpPpU OCBCHICHHUC BTOPOCTCICHHLIX BOIPOCOB WU B
BBIKJIAIKAaX, KOTOPBIC YUYCHHUK JICTKO HCIpPABUJI MOCJC 3aMCHAHUSA YUUTCIIA.

OTBeT OLICHUBAETCS OIEHKOU «4», €CIIi YJIOBJIETBOPSET B OCHOBHOM TPEOOBAHHSAM Ha OIICHKY «5», HO
HpI/I 3TOM UMEECT OAUH N3 HEAOCTATKOB:

B U3JIOKCHUHW JIOMYIICHBI HEOOJbIINE MPOOENbl, HE HMCKa3WBIIEE MaTeMaTHYECKOE COJACpKAHHE
OTBETA;

JOIYIIEHbI OJUH — JIBa HEIO4YeTa MPH OCBEIICHUH OCHOBHOT'O COJICP)KAaHUS OTBETA, WCIIPABJICHHBIC
MOCJIC 3aMEYaHHS YIUTEIIS;

I[OHYH_IGHBI OIJ_II/I6Ka NI 60Hee ABYX HCI0UYCTOB HpI/I OCBCUICHUU BTOpOCTCHCHHbIX BOHpOCOB
WIA B BBIKJIAJIKaX, JIETKO KCIPABJICHHBIC IOCIIC 3aMEUaHUs YUUTEIS.

OI_[eHKa «3» cTaBUTCA B cIeayromux ciy4daiax:

HETOJHO PAcKpBITO COJACpXKAaHWE Marepuajia (CoIep)KaHHe H3JI0KEHO (parMeHTapHO, HE BCerja
MOCJIeIOBATENbHO), HO TOKa3aHO O0Ilee MOHMMaHUE BONpPOCa U MPOAEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHBIE AJIS1 YCBOCHHUS IPOrpaMMHOro marepuaina (omnpenenensl « TpeOoBaHUAMU K YCBOCHHUIO
y4eOHOTo npenMeTa 00ydJaronmxcs» B HaCToAIIeH paboueil mporpamme 1o MaTeMaTHKe);

UMENUCh  3aTPyJHEHMs  WJIM  JIONYIIEHbl  OIMOKM B  ONpENEeNEHUH  MaTeMaTH4ecKOil
TEPMUHOJIOTHH, 4YepTeXkaX, BBIKJIAAKaX, HCIPABICHHbIC I10CJIE HECKOJIbKUX HABOJSIIUX BOIPOCOB
YUUTEIS;

YUEHMK HE CIPaBWJICS C IPUMEHEHHEM TEOPUH B HOBOM CUTYallMM NPH BBITOJHEHUU NPAKTHYECKOTO
3aJJaHMs, HO BBIITOJIHWII 33/1aHUs 00513aTEIbHOIO YPOBHS CJIOKHOCTHU IO JAHHOW TEME;

IpU  JIOCTATOYHOM  3HAaHUM  TEOPETUYECKOrO0  MaTepuaia  BbIABJIEHA  HEIOCTATOYHAs
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHH U HABBIKOB.

OHGHKa «2» CTaBUTCA B CJICAYIOMUX CIIyYdasax:

HC PACKPBITO OCHOBHOC COACPIKAHUC y‘IC6HOFO Marepuraia,

O6H8.py>KeHO HCE3HAHUC YUCHUKOM OoJIbIIEH HIK HanOoJIee BaXKHOM YacTH yqe6Hor0 MaTtcpHraia,
AONYIICHBI OIIMOKH B OIIpCACIICHUA HOHHTHﬁ, IIpu  HUCIIOJIb30BAaHHUH MaTeMaTHUYEeCKOM
TCPMHUHOJIOTHH, B PUCYHKAX, YCPTCIKAX WU I‘pa(bI/IKaX, B BBIKJIaZIKaX, KOTOPbLIC HC HCIIPABJICHLI
IMOCJIC HECKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA.

KoHTpo/ibHO-U3MepHTe/IbHbIe MaTePHAJIbI
Aure0pa m Ha4YaJIa MATEMAaTHY€CKOI0 aHAJIN3a

Ypoxk Ne 4. BxonHasi KOHTpo/IbHAsA padoTa
| yposenw. B 3ananusx 1-5 ykaxxute OyKBy BEpHOTO OTBETA.

X+3

<0

1. Pemnte HepaBencTBo O—2X
A. x<-3 b.x>2,5 B.-3<x<2,5 I'. x<-3, x>2,5

2. Pa3ji0knTe HA MHOXKMTEIH KBAIPATHBIN Tpex4/ieH 3¢ —2¢—15
A. (x+5)(x-3)  B. (x-5)(x+3) B. (x+3)(x+5) I (x-5)(x—3)

A.

e X9
3. Ynpoctue Bripakenne 3 I
X+3 _x+3 -X+3 X—3
2 b. 2X B. 2X r. 2x

4. Pemuure cuctemMy ypaBHeHM I y=10

A. (2;5); B.(-2;-5); B.(2;5 u(-2,5;-4); TI.(-2;-5)u(2,5:4).



g ==X

5. Ykaxure rpaguk QpyHKIH

___,___.u:;rbgﬁ S
;
C TN
“y
. g :

A b B r

Il yposens
6. Ouennre 3HaYeHHe BbIpaxkeHus 2—3x, ecau 41x[16.
7. lana apudmerndeckass mporpeccusi —3,5; —2; ... . Haiigiure HOMep 4YjieHa ITOW NMPOTrPeccHH,

paBHoro 59,5.

8. Jlokaxxure, 4TO 3{‘{%94 m

Il yposenw

N 32——4(—5_

9. HaiiguTe o0s1acTh onpeaeaeHust GyHKIUU —=
OTBeTBI K KOHTPOJIbHOI padoTe:

S ———
1I' 2.6 3.b 4.T'5. B 6.-16<2-3x<-10 7. 43 8. I[Ipeobpa3zyem MpaByro 4acTh paBEHCTBA: V17 —12v2

[
. _ 2 | =2
3 12V2 4 (292) (B2 52

Ypox Nel6. [osayronoBasi KOHTpoJibLHasi paboTa
! yposens. YKaGKHTE HOMED OTBETA, KOTOPLII BBl CUYHTAETE BEPHBIM.

5

0,5 =05 73
1. Brramcaure 112 2 |?
758" §°
a)42; 6)21; 8)10; n) 1.

ki

2. ¥npocTuTe BRIpOKEHHE [u*

3 P
o .

e, ey
]

13 o

a)a®:6)a; B)a; 1) a.
1

3. ¥npocTuTe BRIpaKeHHe I;:{_ —2h5,

1-3/b +¥b’

1 | f z

1 1ol 1Y [y
a) 1-2b7:6) 1-2b° —b*; n}[l—h“J _— []+hf‘ -



4. VKaKUTE MPOMEKYTOK, KOTOPOMY NPHHALIEKHT KOPeHE ypaBHeHns 2 —4x+x* =x +1.
a)[1:2]; 6)[0:1]; B) (=1 0); 1) (<25 —1).

f af g !
5. OnpenenuTe 4eTHOCTL (PYHKIHH v = 4 — x~ (x' —.rs_}.
) ueTHas; O) HeUeTHAA; B) HH YETHAA, HH HEUETHAa.

Il yposenn

6. Ynpoctute Bripakenne Y 256a'h*c"” |, ecim a<0 ne =0,
7. Onpenenure 3HaK pasHOCTH a7 - 1;'2'{5 .

8. Pemnre HepapeHCTRO S5Vx—d4x=1.

[T yposenn

-u"?c-? c?=1 1

Q. HaiiouTe ¢, ecli H3RECTHO, YTO + =—.
c—1  1+4fc 28
OTBeTBI K KOHTPOJIbHOI padoTe:
1. B. 2. B. 3. B. 4. B. 5. B. 6. —4ab?c3. 7.4/7 - J24/3 >0.8.x >4.9.¢c=49.

Ypoxk Ne29. KonrpoubHas padora nmo teme «®@opmysbl TPpUrOHOMeTpuHM. TpHroHomerpuveckKue
YPABHEHHSD
1 yposenw

: 3
1) Haiitu 3nauenne Beipakennsi: 1) SIN150°, 2) COS%[, 3) tg Tﬂ

. 5 T
2) Beruucaurs SN &, CO0S2c , ecoim COS = E n O<a< E .

3) Pemiuts ypaBHenue: 1) J2cosx—1= 0, 2)3tg2x+ J3=0.

2 ypoeeHb
sin(c — )+ sin Scosa
tga '

4) YnpocTuTth BbipaKeHHe

5) Petunth ypaBHeHHe:
1) 3cosx —cos’ x=0,
2) 6sin® x —sinx =1,

Ypox Ne 33. UToroBasi KOHTpoJibHasi padoTa
| yposenw. B 3ananusax 1-5 ykaxxute OyKBy BEpHOTO OTBETA.

1
1. Beruneaure 1315 —I17.
A48 B.82 B. 308 I.342

GO __

2. Pemnte HepaBencTBo <L

A 52998 | (99O (=@ (69-E+=9

7 X9
3. Yupocrure Bpipazkenune ¥ X y=f).
7/ 4 2 7[oa -
A XX g XX B.x r.x'
1 /
0| 1 x

N
y=g (x)“




4. Ha pucynke uzoopaxkenbl rpapuxkn pyukuuii y=f(X) m y=g(X), 3ax1aHHbIX Ha npomMexyTKe [—3;9].

YKaxKuTe Te 3HAUEHH X, IS KOTOPBIX BbINMoJHsieTcss HepaBeHeTBo f(X)1g(X).

VI6:9] pr2e  rpsizvl8d

sin 50°-cos 5°—sin 5°-cos 50°

A.[-1;6] B.[-3;-1]

5. HaiiguTe 3HaYeHHe BbIPAKEHUS

2 cos?15°-1
A V3 NG V3
A= b —;B. —; I =
2 2 3 V2
(sin a+cos a)?
6. Ynpocrure BhIpaKeHHe ————————
1+sin2a
1+cos2a 1 .
A. 1l L — . ——: I'. 1+ sin2a
1+sin2a 1+sin2a

7. HaiiinTe HaMMeHbINMIi TOJI0KHTEIbHBII KOpeHb ypaBHenus: 2sin’x — 3sinx +1 =0

AL B.EZ, B.Z T.
3 6 2

NE

)

Il yposens

8. U3o00pa3ure rpaguk kakoi-HHOYAb HeNPepbIBHOM (PYHKINH, 3HAS, YTO:

a) 00J1aCTh ee onmpejesieHusI eCTh MPoMexKyTok [—4;4];

0) ee 3HAYEHHA COCTABJISIIOT MPOMEXKYTOK [-3;5];

B) OHA YObIBaeT Ha mMpoMexyTKax [—4;—1] u [2; 4], Bo3pacTaeT Ha npomexyTKe [-1;2];
r) ee HyJIu: —2 U 2.

E >Xhy3=
9. Pemiute cucreMy ypaBHeHHUil > 3

. 1
10. Ckoy1bK0 KOPHeli UMeeT YpaBHEHHE: (Sm

Il yposenw
2 a

11.Haijinure Bce 3HaYeHHMs MapaMerpa a, NPH KOTOPbIX YpPaBHEHHE x x
e/IMHCTBEHHBbIH KOpPEHb.
OTBeThbI K KOHTPOJIbHOIT padote: 1. A2.b 3.B 4.6 5.B6.A 7.b 9.(0,5;1,5) 10.4

KoHTpo/ibHO-U3MepHTe/IbHbICe MaTePHAJIbI
I'eomerpus

Ypok Ne 4. Bxognasi KOHTpoJIbHAsA padoTa
OnuH U3 CMEXHBIX YIIIOB PaBEH 105_0. Haiitu npyroi yroim.
B tpeyrombuuke ABC F4 =42°, <B =89 Haitru <C.
Haiitn momaap npsMOYyroJIbHOTO TPEYTrOJIbHUKA, €CIIU €r0 KaTeThl paBHbI 20 cm U 15 cm.
Haiitn nuaronanps nmpsMOyroJIbHMKa CO CTOPOHAMH 6 cm U 8 cm.
OxuH U3 yrios mapaienorpamma paes 105°. HaifTi ocTaibHbIE YIIbL.
B npsmoyronasHoM TpeyronbHuke ABC ¢ npsiMbeIM yrioM B kateT 4B paBeH § cu, a
nporuBosiexaiuii yroia C paBeH 30°. Haiitn runotenysy AC.

7. B tpeyronbauke ABC AB =7 om, BC =100m,a <B = 45°. Haittn AC.
OTBeThI K KOHTPOJIBHOII padore: 1) 75; 2) 49; 3) 150; 4) 10; 5) 75; 6) 16; 7) 149-70~2.

o0 hswn

Ypox Nel16 IToryronosasi KOHTpoJILHast padoTa

—

HMeeT



1. B tpeyronsauke ABC usBectbl < BAC = 40°, < BCA = 25°. BCKM — tpaneuus ¢ OCHOBaHUSIMH
BC u KM, ne nexamas B tuiockoctu Tpeyroibanka ABC. Kakumu sBisirorcest psimbie AB 1 KM?
YeMy paBeH yroi Mexay HUMU?

2. Jlana tpeyronbHas nupamuna ABCD. Ha AD B3sta Touka K Tak, uto AK = 3KD, nHa AC — Ttouka M

Tak, yto 2AM = 3MC. Yepe3 K u M npoBejieHa IIIOCKOCTh, MapajuieabHast AB 1 nepecexaromas
npssmbie BD u BC B Toukax P u Q coorBercrBenno. Hatigure: 1) MQ:AB; 2)KP :AB; 3)KP : MQ.
3. B npoctpancTBe 0OTMeUeHbI YeThIpe TOYKU. CKOIBKO MOXKET OBITh Pa3IMYHBIX MIIOCKOCTEH,
coJiepKalux He MeHee Tpex u3 aTux Touek? (Ilepeuncnure Bce BO3MOXKHOCTH).
OTBeTbI K KOHTPOJILHOM padoTe:

MQ
AR

3. Opua, UeTeIDE MJIH OeCROHEYHO MHOTO.

KP

2 KP 5
=352 4B 3 3o "8

1. Ckpemugsatomuecs, 65°. 2. 1) = %;

Ypox Ne 29 KonrpoabHasi pabora no teme «IllepneHauKyJIspHOCTH NPSIMBIX U IVIOCKOCTEN»
1.Yepes Touky O nepeceueHus AMaroHaigeil KBajapara, CTOpOHa KOTOPOI'o paBHa 2cM, IPOBEIEHA IIpsiMast
OM, nepneHuKyIsipHas K IJI0CKOCTH KBajpara. Haiiiure paccTosHue oT Touku M 710 BepIIUH
KkBajpata, ecau OM = 3cm.

2.01pe3ok AE nepreHanKyIspeH K INIOCKOCTH paBHOCTOpoHHero TpeyroyibHuka ABC. CTopoHb!
TpeyronbHuKka 6¢cMm, AE = 3cm. Haiinurte paccrosinue ot koHuoB orpe3ka AE no npsmoii BC.
3.Inaronaine ky6a paBHa 6 cM. HaiinuTe: a) peOpo kyOa; 0) KOCUHYC yIila MeXay AUaroHajiblo Kyda u
IIJIOCKOCTBIO OJHOW U3 €r0 rpaHei.

OTBeTHI K KOHTPOIbHOI padore: 1) VIlcem; 2) 3\3cem ; 6em; 3) a) 2v/3 cv;  6) g

Ypox Ne 33 UtoroBasi KOHTpPoJIbHas1 padoTa

1. ITnockocTsb o mpoxoaut yepe3 ocHoBanue AD Tpanenuun ABCD. M u N — cepeuHbl O0KOBBIX CTOPOH
tpaneuun. A) Jfokaxwure, uro MN II a. b) Haitnute AD, ecnmu BC =4 cm, MN = 6 cMm.

2. JIBe MI0CKOCTH MapauieTbHbl Mexay coooii. M3 Touku M, He nexaleilt Hu B OTHOM U3 3TUX
IJIOCKOCTEH, HU MEX]Ty IIIOCKOCTSMHU, IPOBEECHBI IBE MPSAMBIE, IEPECEKAIOIINE ITH MJIOCKOCTH
COOTBETCTBEHHO B ToUKax A; u A, By u B,. M3BectHo, uto MA; =4 cMm, B1B> =9 cm, A1A, = MB;.
Hatigure MA, u MB,.

3. JlnrHa KaTeTa mpsSMOYTOJIBHOTO paBHOOEIPEHHOTO TPEYroibHIKa paBHa 4 cM. [limockocTs a,
poXodiIas yepe3 KaTeT, 00pa3yeT ¢ MIIOCKOCThIO TPEYTOJIbHUKA Yo, BETMYMHA KOTOporo pasHa 30°.
Haiigure 1uiMHy NpOEKIMY TMIIOTEHY3bI HA TUIOCKOCTH Q.

OTBeThbI K KOHTPOILHOIi padote: 1)6) 8 cv; 2) MA,= 10 cm, MB; = 15 cm; 3) 27

KoHTpoJibHO-U3MepHuTe/IbHbIe MaTepUAJIbI
BeposiTHOCTB M CTATHCTHKA
Ypox Ne 3. Bxognast KOHTpOJIbHasA padoTa
1. PelTMHroBO€ areHTCTBO MPOBOJIWIJIO OHpOC cpenu mokymartenei «Kakol KHMKHBIM MarasuH Bam
6ombie HpaBuTca?» CTonOuKoBas AuarpaMMa Moka3blBaeT peHTHHTY CEMH Mara3uHoB (B Oaiax) 1o
pesyabTatam ompoca. [lo auarpamme ompenenure: a) Kako Mara3vH MOJXYy4ds HauOOJbIIEe YHUCIO
TOJIOCOB TIO PE3yJbTaTaM orpoca; 0) CKOJIbKO Mara3uHoB Habpaso 6osee 60 6amioB?



B B Ir T E H

2. B Tabmuue ykazaHO KOJMYECTBO MPOJAHHOW MHHEPAIbHOH BOABI (B THIC.

OyTBUIOK) B BECCHHHUE M JICTHUE MECSAIIBI 32 JBa Toja (M0 JaHHBIM KOMIIaHUH- Mapr

MpOU3BOANTENSA). a) Berumcnure cpenHee apudmMeTrHdeckoe TaHHBIX 3a BCE
JeTHUe Mecslpl. 0) Beuuciure cpenHee apuMeTHdyeckoe JaHHBIX 3a BCe

BEeCEHHUE Mecslbl. B) JlaliTe BO3MOXHOE OOBSICHCHHE TOMY, YTO HAaWJIEHHBIC | HMioms
MIOKA3aTeNH OTIMYAOTCS APYT OT APYyTa. ABryct
3. B ropone mimanupyeTcs IOCTPOUTH METPOIOJIUTEH, B KOTOpPOM TpH JmHUH — HOkHas, 3amagHas
KonbneBas. XynoXKHUKY MOPYy4E€HO HAapHCOBATh CXeMy OyIyIIEro METPONMOJIUTEHA, MPUYEM KaxKIas
JIMHUS JTOJIKHA UMETh CBOW IBET. XyJI0)KHUK HUCIIOJIb3YeT TPHU LIBETA: KPACHBIA, CHHUN U 3€JICHBIN. a)
CKOJIBKO CYIIECTBYET BO3MOXHBIX BApHMAHTOB paciipeiesieHus 1petoB? 0) [lepeunciaure Bce BapuaHThI
C MIOMOILIBIO TaOJIHIIBI.
OTBeThI K KOHTPOJIbHOI padoTe: 1) a) B, 0) 4; 2) a) 120, 6) 107; 3) a) 6, 6)

IOxknasa | 3anaanas | Koabuesas
KpPaCHBIN | CHHHUMU 3CJICHBIN
KPAaCHBIN | 3€JIEHBI | CHHUU
CUHUU KpPaCHBIN | 3€JICHBIN
CUHUU 3€JIEHBIA | KPAaCHBIN
3CJICHBIN | KPACHBIM | CUHHU
3€JICHBIM | CHHHMU KpaCHBIN

2007 | 2008
100 | 105
Ampens | 104 | 111
Maii 112 |110
Uione | 119 | 126
120 | 125
110 | 120

u

Ypok Nel3 Ilpaktuueckasi padora «Ciy4yaliHble ONBITHI H
ciay4aiiHble COOBITHS, ONBITHI C PABHOBO3MOKHBIMH 3J1eMEHTAPHBIMHM MCX0JAMU»
3agaua 1. B ypHe nHaxonutcs 15 6enbix, 5 kpacHbIx ¥ 10 uépubix mapoB. Hayran ussnekaercs 1 map,
HaWTH BEPOSTHOCTH TOTO, UTO OH OYZeT: a) 6enbIM, 0) KpaCHBIM, B) UEPHBIM.
3aoaua 2. B xopoOke jnexaT 8 3eJeHbIX, 7 CHHUX U 15 KpacHbIX KapaHjauiei. Beranciantb BeposSTHOCTD
TOT0, UTO B3SATHIM HayTra/ KapaHjall OyaeT, CHHUM WUJIH 3€JICHbBIM.
3aoaua 3. B onHol KOpoOKe HaxoAauTcs 4 OeNbIX U § YepHBIX IIapoB, a B APYroil — 3 OenbIX U 9 YepHBIX.
W3 kax10i1 KOPOOKH BBIHYJIHM 1O MIapy. BEIYUCIUTH BEPOSATHOCTH TOTO, YTO 00a I1apa OKaXyTCs OENIbIMU.

Ypok Ne 16 ITosyronoBasi KOHTpOJIbHasi padoTa.
1. B TaGmnuiie mpuBeAeH BO3pACT COTPYAHUKOB OJTHOTO U3 OTETIOB!

Damunus Bo3spacrt
1. bammaukux 42
2. Tl'anomes 24
3. KabmykoB 30
4. Canoros 24
5. TanoukuH 40

Haiigure pazmax, Moy, MequaHy U cpefHee apupMeTHIeCKOe 3TOTo psijia.



2. Ha sx3amene 24 oOuneroB, Cepreil He Bblyuna 4 u3 Hux. Haiinure BEpOSTHOCTH TOTO, YTO €My
nonazaércs BblydeHHbIN OUIIeT.

3. UrpanpHyto KocTh OpocatoT 1Bax/bl. Haiiiure BEpOsITHOCTH TOTO, YTO CyMMa BBIIIABIIUX OYKOB PaBHA
7.

4. B nbpKHBIX TOoHKax ydacTByroT 11 cnoprcmenoB u3 Poccum, 6 cnoprcmenoB u3z Hopserum u 3
cnoprcmena u3 IIBenuu. Ilopsnok, B KOTOPOM CIOPTCMEHBI CTapTYIOT, OIpENeNseTcs >XpeOuem.
HaiinuTte BepoATHOCTB TOTO, YTO MEPBBIM OY/ET CTapTOBATh CIIOPTCMEH U3 Poccum.

OTBeThI K KOHTPOJILHOM padore: 1) Pazmax 8, mona 24, meanana 30,cpennee apudm. 32; 2) p = 5/6; 3)
p=1/6; 4) p=0,55.

Ypox Ne 28 KonTpoJibHasi padoTa «YcJI0BHasi BEPOSITHOCTD, IepeBO CIy4ailHOr0 onbiTa, opmyna
MOJIHOM BEPOSITHOCTH U HE3ABUCUMOCTDH COOBITHIN»

1. B ypue HaxoznsTca 3 Genbix mapa ¥ 2 4epHbIX. M3 ypHBI BBIHUMAETCS OJHH IIAp, a 3aTeM BTOPOM.
CoObiTue B — nossineHue 0enoro mapa npu nepBoM BeiHMMaHuU. CoObiTHEe A — nosiBiIeHHe Oesoro mapa
IIPY BTOPOM BBIHUMAHHUH.

2. B ypHue 3 Genbix u 3 yepHbIX 1mapa. M3 ypHbI 1BaX (bl BBIHUMAIOT 110 OJJHOMY LIapy, HE BO3BpaIlas ux
obpatHo. HaliTi BEpOSITHOCTD MOSIBICHUS OEJIOTO Iapa Mpy BTOPOM HCIbITaHuH (coObiTue B), ecnu mpu
MIEPBOM UCIBITAHUH OBLI1 M3BJICUCH YEPHBIN map (CoObITHE A).

3. B tpamBaiinom mapke umerorcs 15 tpamBaeB mapmpyta Nel u 10 TpamBaeB mapmpyra Ne2. Kakosa
BEPOATHOCTH TOT'O, YTO BTOPBIM 110 CUETY Ha JIMHUIO BBIIAET TpaMBai Mapuipyra Nel?

OTBeTbI K KOHTPOJILHOIT padote: 1) 3/4; 2) 3/5; 3) 0,6.

Ypox Ne 33 Utorosasi KOHTpoJIbHAsA padora.
1. B tabnuue naHo 4yucio TpouieiidycHbIX MapmpyToB B 10 kpynHeiimux ropogax Poccun

1 | Mocksa 82
2 | Cankr-IlerepOypr 41
3 | Hmwxunit HoBropon 23
4 | YensOunHCck 22
5 | Vopa 21
6 | HoBocubupck 19
7 | ExarepunOypr 18
8 | Camapa 17
9 | Omck 12
10 | Kazanp 12

a) Haiinure cpennee apudpmernyeckoe nanHoro Habopa. 0) Hailinure mennany nansoro Habopa. B) Kakoe
U3 HaWJEHHBIX CPEeIHUX JIydlle XapaKTepU3yeT YHUCIECHHOCTb TPOJIIEHOYCHBIX MapUIPyTOB KpPYIHOTO
poccuiickoro roposa? Kparko o60cHyiiTe cBoe MHEHHE.

2. Ha cronOukoBoii nuarpaMMe moka3aHO MpoOU3BOACTBO mieHuibl B Poccun ¢ 1995 mo 2001 rox
(MmH.TOHH). [To MTUMarpamMme onpenenuTe

MpouszsoacTeo nweHnybl B Poccun

50
45 — —
40 —
35 — —

25 4 -
20 4+ -
15 1 -
10 -

1995 1996 1997 1998 1999 2000 2001

a) B KaKOM TOJy MPOU3BOJICTBO MIEHUIBI ObT0 MeHbie 30 muH. 1.7 06) Kakue Tpu roga m3 JaHHBIX B
Tabnuie ObUTM HaWMMEHEe YpOKaWHBIMH? B) B KAaKOM TOJy HAOJIOJAIIOCh MMaJCHUE IPOU3BOACTBA



nieHnnbl B Poccnn 1o CpaBHEHUIO C TMPEABIAYIIUM TOAOM? T) ONpeAeNuTe MPUMEPHBIN MPHPOCT
npou3BoIcTBa mieHuIlbl B Poccuu B 1999 roay no cpaBaenuto ¢ 1998 rogom. Jlaiite mpuOInu3uTeIbHBINA
OTBET B MJTH. T.

3. lns mpoBeneHus SK3aMeHa 0 MaTeMaTHKe B 9 Kiracce ciaydailHbIM 00pa3oM BBIOMpAeTcst oHa u3 92
dK3aMEeHAIMOHHBIX padoT. [lepen sx3ameHom Bacs pemmn Bce paboThI ¢ IEPBOM O ABAALATH TPETHIO. a)
KaxkoBa BeposiTHOCTB, uTO OyneT BeiOpana padora Ne 33? 6) KakoBa BEepOsSTHOCTH TOTO, YTO Ha dK3aMEHE
Oyznert BeiOpaHa pabora, KoTopyro Bacs pemmn nepes sk3aMmeHoM?

4. B TOproBoM LEHTpE JIBa OJJMHAKOBBIX aBTOMATa MpoJaroT Kode. BeposTHOCTH TOro, 4TO K KOHILY JHS B
aBTOMaTe 3akoH4MTCs Kode, paBHa 0,3. BeposTHoCTh TOrO, 4T0 KOo(he 3aKOHUUTCS B 00OMX aBTOMATax,
pasna 0,12. Halinute BEpOSTHOCTH TOTO, YTO K KOHITY JHSA KO(e OCTaHETCsI B 000MX aBTOMATax.

OTBeTHl K KOHTPOJILHOI padote: 1) a) 26,7; 6) 20; B) Meauana, MOCKOJIbKY YUCIIO MapIIPYTOB B
Mockse u IlerepOypre cuiibHO OTIMYaeTcs OT mpouunx. 2) a) 1998; 6) 1995, 1998 u 1999; B) 1998; r) 4
MIIH.T. 3) a) Bcex ucxooB 1/92 ; 6) 1/4 wiu 0,25 . 4) 0,52.



