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Егор Беседин


IHosicHuTeAbHAA 3aNMCKA
O0mas xapakrepucTuka yue0Horo npeamera «MaremaTtuka» Ha yriy0JeHHOM ypoBHe. 7-9
KJIACCHI

Pabouas mporpamma o MmaTeMaTHKe yriyOIE€HHOTO ypOBHS Uil o0ydaromuxcs 7—9 kiaccoB
pazpaborana Ha ocHOBe DeiepaaIbHOro rocy1apCTBEHHOT0 00pa30BaTeIbHOTO CTaH1apTa OCHOBHOTO
obmiero oOpa3oBaHusi ¢ Y4€TOM M COBPEMEHHBIX MMPOBBIX TpPeOOBAHUH, NPEABABISAEMBIX K
MaTeMaTH4YeCKOMY 00pa30BaHUIO, U TPAJUIIMNA POCCHIICKOTO 00pa30BaHMs, KOTOPbIE 00€CIIEUnBAIOT
OBJIAJICHUE KIIIOYEBBIMH KOMIICTCHLUSMH, COCTaBJSIIOIIMMH OCHOBY Ui  HENPEPHIBHOTO
00pa3oBaHMs U CAaMOPA3BUTHSA, a TAKXKE IIEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABA-
TEJNIBHOTO pa3BUTHs oOydaromuxcs. B pabodeit mporpaMMe ydTeHsl njeu u nonoxenus Konuenmmu
pa3BUTHI MaTeMaTH4YecKoro oopaszoBanus B Poccuiickoii deneparui.

B snoxy ungpoBoii Tpanchopmanuu Becex chep 4eI0BeYECKON eATeNbHOCTH HEBO3MOXKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30B0if MaTeMaTHYeCKON MOATOTOBKU. YIKe B
IIKOJIE MaTeMaTHKa CIIY>KUT OMOPHBIM MPEIMETOM Il U3YUYEHHUS CMEKHBIX AUCLUIUIAH, a TOCHe
IIKOJIbl peaJIbHOM HEOOXOIMMOCTBIO CTAHOBHUTCSI HEIIPEPhIBHOE 00pa30BaHuE, YTO TPeOyeT MOJIHO-
[IeHHOW 0a30Boii 001Ie00pa30BaTENBLHON MOATOTOBKH, B TOM YHCIE M MaTeMaTHYeCKOW. ITO
00yCJIOBJICHO TeM, YTO B HAIIM JHU PACTET YMCIO MPOPECCHUid, CBA3aHHBIX C HEMOCPEACTBEHHBIM
IPUMEHEHUEM MaTeMaTHKH: U B cepe SIKOHOMUKH, U B OM3HECE, M B TEXHOJIIOTUUYECKUX 00JIacTaX, U
naxke B ryMaHuTapHbIX cepax. Takum oOpa3om, Kpyr IIKOJIBHUKOB, JUISI KOTOPBIX MaTeMaTHKa
MOJKET CTaTh B Oy IyIIeM 3HAUUMBIM IIPEIMETOM HE TOJIBKO C TOUKH 3pEHHUsI €€ MPUMEHEHHS B KHU3HH,
HO U B Ipo(hecCHOHANBHOM NesITeIbHOCTH, PACIIUPSIETCS.

[IpakTnueckass MoOJIE3HOCTh MaTeMaTUKU OOYCIIOBJIEHA TEM, UYTO €€ MPEIMETOM SIBIISIFOTCS
(dyHIaMEHTaIbHBIE CTPYKTYpPbhl HAIllEro MHUpa: MPOCTPAaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIC
OTHOLIEHUS OT IIPOCTEUIINX, YCBAMBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 10 JOCTaTOYHO CIIOKHBIX,
HEOOXOIUMBIX JUISI Pa3BUTHs HAy4YHBIX U NPUKIAAHBIX HIeH. be3 KOHKpPETHBIX MaTeMaTHYeCKHX
3HAHUH 3aTPyJAHEHO IOHUMAHUE IIPUHILIMIIOB YCTPOMCTBA U UCIIOIb30BAHNS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W WHTEPIpETAlUsl Pa3sHOOOpa3HOW COIMAIBHON, SKOHOMHYECKOH, MOJIUTHYCCKOM
uHpopManuu, MaaodpPeKTUBHA TOBCETHEBHAS MPAKTUYECKAs AeITEIbHOCTh. KaXXI0My UelIOBEKy B
CBOEH JKU3HU NPUXOJUTCS BBIIOIHATh PACYETHI U COCTABIIATH AJITOPUTMBI, HAXOAUTh U IPUMEHATH
(bopMyIIbl, BIa€Th MPAKTUIECKUMHU MPUEMAMU T€OMETPUYECKIX U3MEPEHHUH U TTOCTPOCHUH, YUTATh
uHpOpPMAaLIMIO, TPEACTABICHHYIO B BHJE TaONIUI, aUarpaMM U TIpadUKOB, XKUTh B YCIOBHSIX
HEOIPEeaeIEHHOCTH ¥ IOHUMATh BEPOSTHOCTHBIN XapakTep CIIydaifHbIX COOBITHH.

OnHOBpEMEHHO ¢ pacuIpeHreM chep IPUMEHEHUsI MaTeMAaTUKU B COBPEMEHHOM OO0IIIecTBE
BcE 0oJiee BaXKHBIM CTAHOBUTCSA MaTeMaTHUECKUI CTHITb MBIIUICHUS, TPOSBIISIIOIIUIICS B ONIpe/ieNieH-
HBIX YMCTBEHHBIX HaBbIKax. B mporecce M3y4yeHHs MaTeMaTHKH B apceHasl MPUEMOB M METOJIOB
MBILIUICHUS YeJIOBeKa €CTECTBEHHBIM 00pa3oM BKIIIOUYAIOTCS MHAYKLUS U AeTyKIHs, 0000IIeHue 1
KOHKPETH3allisi, aHali3 M CHHTE3, KJIAacCU(pHUKAIMig M CUCTeMaTH3alus, aOCTparupoBaHuEe U
a"anorust. OObEKTH MaTEMaTHUECKUX YMO3AKIIOUEHHH, TPaBUiIa UX KOHCTPYHUPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTMYECKHX IOCTPOEHHH, CHOCOOCTBYIOT BBIpa0OTKE yMEHHUs (HOPMYyITUpPOBATh,
00OCHOBBIBATh M JJOKA3bIBAaTh CYXKJICHHs, TEM CAMBIM Pa3BUBAIOT JIOTHYECKOE MBIIIIeHHE. Beaymas
POJIb MPUHAUIEKUT MaTEMATUKE U B (POPMUPOBAHUH aJTOPUTMHUECKON KOMIOHEHTHI MBIIUICHUS U
BOCIIUTAaHUH YMEHHI IeHICTBOBATH MO 3alaHHBIM aJITOPUTMaM, COBEPILIEHCTBOBATH U3BECTHBHIE U KOH-
CTpyHpOBaTh HOBBIEC. B mporiecce pemnieHus 3a1a4 — OCHOBHOW YUeOHOH JIEeATEIHPHOCTH Ha YpPOKax
MaTeMaTUKU — Pa3BUBAIOTCS TAKXKe TBOpUYECKas U MPUKJIIaIHAS CTOPOHBI MBIIUICHUSI.

OOyuenune maTeMaTuke JaéT BO3MOXKHOCTb pa3BUBaTh y OOy4YalOMIMXCS TOYHYIO,



panMoHaIbHYI0 U MH()OPMATHBHYIO peub, YMEHHE OTOMpaTh Haubojee MOAXOJIINE S3bIKOBBIC,
CUMBOJIMYECKHE, Tpaduyeckre cpeacTBa [UId BBIPAKEHHUS CYXIEGHHH ¥ HArsIHOTO MX
[IPEACTABIICHMUS.

Heo0xoauMbIiM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHHUU SIBISIETCS
o0Iee 3HAKOMCTBO C METOJaMHU MO3HAHUS JCHCTBUTENBHOCTH, INPEICTaBICHUE O MpeaMere U
METOAaxX MaTeMaTHKH, UX OTIMYUI OT METOJOB JAPYTUX €CTECTBEHHBIX U T'YMAaHUTApHBIX HAyK, 00
0COOEHHOCTSIX NMPUMEHEHUS] MaTeMaTHKHU IS pelleHHUs Hay4YHbIX M TMPHKIAIHBIX 3a1ad. Takum
o0pa3om, MareMaTHYecKoe 00pa3oBaHME BHOCHT CBOM BKJIaJ B (hOpMUpPOBaHHE OOILIECH KyJIbTYpHI
YeJI0BEKa.

W3yueHne MareMaTUKU TakKe CIOCOOCTBYET ACTETHYECKOMY BOCIHUTAHHIO YEIIOBEKa,
MMOHUMAHHWIO KPACOTHI U U3AIICCTBA MATCMATUYCCKUX paCCY)KIICHHﬁ, BOCIIPUATUIO TCOMCTPHUICCKUX
(bopM, YCBOCHHIO HJICH CUMMETPHH.

B cootBerctBun ¢ Konuenmuei pa3Butusi MaremaTudeckoro odpazoBanus B Poccuiickoit
@enepany MaTeMaTudeckoe o0pa3oBaHHE JOJDKHO pellaTh, B YACTHOCTH, 3a7ayd OOeCTedeHUs
CTpPaHbl BBITYCKHUKAMH, MAaTEMaTU4eCKas IOATOTOBKAa KOTOPBIX IOCTATOYHA IS IIPOJAOJIKEHUS
0o0pa3oBaHMs B PA3IMYHBIX HANPABICHUAX, BKIIOYAs MaTeMaTHUECKUE HCCIelOoBaHMsA, padoTy B
cepe MHPOPMALMOHHBIX TEXHOJOTHH, MPENoJaBaHHEe MAaTEeMAaTUKU U JAp., C OJHOM CTOPOHBI, U
IPUMEHEHHE MAaTEeMAaTUKU B IPYTHX HayKax, B MHKEHEPHO-TEXHOJOTHUECKOW U COIMATIbHOM cdepe
c Jnpyroil croponsl. Jlns oOecriedeHus JOCTHIKEHHS COOTBETCTBYIOIIEH OSTHUM 3ajJadyaMm
MaTEeMaTHYECKOM MOJArOTOBKU O0YYaIOIIUXCs, /Uil YAOBICTBOPEHHUS UX 3aIPOCOB U BO3MOKHOCTEH
npeJHa3HaueHa MporpamMma yriIyOJaEHHOTO H3ydeHus: MareMaTtuku. lIporpamMma yrimyOnéHHOTO
YPOBHS AT BO3MOYKHOCTh PACHIMPHUTh W YIIIYyOUTh KPYT M3Y4aeMbIX BOINPOCOB, CO3AaTh Oosee
IIEJIOCTHOE MPEICTABICHUE O CUCTEME MaTeMaTHUECKUX 3HaHU, c(hopMUpOBaTh OojIee yCTOMUUBBIE
U OCO3HAHHBIE YMEHHS.

ean u 0coO0eHHOCTH Yy4eOHOT0 MpeAMeTa «KMAaTEeMAaTHKA» HA YrJIyOJleHHOM yYpOBHe. 7-9
KJIACChI

[IpuopuTeTHBIMU LIENIIMU 00YYEHHUSI MaTeMaTHKE B 7—9 Kilaccax sIBISIOTCS:

e (opMupoBaHHME IICHTPAJBHBIX MAaTEMaTHYECKUX TMOHATHHA  (YUCIO, BEJIUYMHA,
reoMeTpuueckas (Qurypa, INepeMeHHas, BEpPOATHOCTh, (YHKIHSA), 00ECHeunBaIOIINX
PEEMCTBEHHOCTD U NMEPCIIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHus 00YUaIOIIUXCS;

® [IOABEACHUE YyYallMXCsS Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHUKHd W OKPY’XKAIOIIEro MHpa, NOHMMAaHME MAaTeMaTHKH KaK 4YacTH oOuiei
KYJIbTYpPbI UEJIOBEUECTBA;

® Da3BUTHE WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH yualluxcs, M03HaBaTeIbHON
AKTUBHOCTH, HCCIEAOBATECIILCKUX YMEHHUM, KPUTUYHOCTH MBIIUICHUs, HHTEpeca K
U3YUYEHUIO MATEMAaTHKH;

e (dopmupoBaHue  (YHKIMOHAJIBHOW  MaTEMaTHYECKOM  TIpaMOTHOCTU:  YMEHUS
pacro3HaBaTh MPOSBICHUS MaTEMAaTUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CUTYAIMSIX M MPH W3YYEHUU JIPYTHX YUEOHBIX MPEIMETOB, MPO-
SIBJICHUS 3aBHCUMOCTEH U 3aKOHOMEPHOCTEH, (JOPMYIHPOBATh UX HA S3bIKE MAaTEMaTHKH
Y C03/1aBaThb MaTEMAaTUYECKUE MOJIEIIN, IPUMEHATh OCBOCHHBIM MATEMAaTUYECKUMN armapar
JUISL pelIeHUs] IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, MHTEPIPETUPOBAThL U OLEHUBATH
[IOJIyYEHHBIE PE3YJIbTaThI.



OcHOBHBIE JTMHUM COJEPKAHUS Kypca MaTeMaTuku B 7-9 kiaccax: «Hucna u BBIYUCIEHUA»,
«Anredpa» («AnredpanuecKue BHIPAKEHHU», « Y paBHEHHS U HEPABEHCTBAY), « DyHKImm», «I'eome-
Tpus («I'eomerpudeckre (QUIYypbl U HUX CBOWCTBay, «VI3MepeHHEe TeOMETPUYECKHX BEIHUUHY),
«BeposTHOCTB U cTaTUCTUKA». JJaHHBIE TMHUM Pa3BUBAIOTCS MApAJUIENbHO, KaX/1as B COOTBETCTBUU
C COOCTBEHHOH MPUPOJOW W TPAJAMIUSIMH, OJHAKO HE HE3aBHCHMO OJHA OT JPYroi, a B TECHOM
KOHTaKTe U B3aumozeicTBuu. Kpome »3Toro, mx oOBEAMHSET JIOTHUECKAs COCTABISIOLIAL,
TpaJMLIMOHHO TMpUCyLass MaTeMaTHMKE M IPOHU3bIBAIOLIas BCE MaTEMaTHYECKHE KYypChl H
cogepxkarenbHple  nuHMM.  CdopmynupoBanHoe B DepepalbHOM  roCyIapCTBEHHOM
o0pa3oBaTeNbHOM  CTaHAapTe TpeOOBaHHWE «YMEThb CBOOOJHO OMNEPUPOBATH  MOHATUAMU:
OTpeJIeNIeHUe, aKCUOMa, TEOpPEeMa, J0Ka3aTelbCTBO, PAaBHOCHIBHBIE (DOPMYITUPOBKU yTBEPKICHUH,
00paTHOE W MPOTHBOIOJIOKHOE YTBEP)KICHHS, YMEHHE NPUBOJUTH NMPUMEPHI U KOHTPIPUMEPHI;
YMEHHUE BBIBOJIUTH (DOPMYIIBI U IPOBOAUTH JI0KA3aTENBCTBA, B TOM YUCIIE METOJIOM OT IPOTUBHOTO U
METOZIOM MaTeMaTUYEeCKOH MHAYKLUU» OTHOCUTCS KO BCEM KypcaM, a (OpMHUPOBAaHUE JTOTMUYECKUX
YMEHUH pacnpeessieTcs: o BCeM rojam 00yueHHsl.

Conepxanne 00pa30BaHHUS, COOTBETCTBYIOIIEE NPEAMETHBIM pE3yJlIbTaTaM OCBOCHUS
[TpumepHoii paboueii mporpaMmbl, pacpeAeaEHHBIM 0 rojjaM 00y4eHusl, CTPYKTYPHPOBAHO TaKUM
o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIMIHAILHBIM BOMpOcaM OOydaromuecs oOpamainch
HEOJJHOKPATHO, YTOOBI OBIIAJICHUE MAaTEMaTHMYECKUMM IMOHATUSAMHU M HaBBIKAMH OCYIIECTBISIOCH
MOCTIeIOBATEIBHO U IMOCTYNATENbHO, C COOIIOICHUEM NPUHIINIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYIO0 CHUCTEMY MaTEMaTWYECKHX IPEICTaBICHUH OOydaromMXCs, pacHIupss U
yriry6msisi e€, 00pasysi MpoYHbIE MHO)KECTBEHHBIE CBS3H.

Temaruueckoe MmIaHUPOBaHUE YUEOHBIX KypCOB U PEKOMEHIyeMOe paclpeieieHue
y4eOHOT0 BpEMEHH ISl U3yUEHHsI OT/IEIbHBIX TeM, MPEATIOKEHHbIE B HACTOSIIIEH TporpaMMe, Hala0
paccMaTpuBaTh Kak MPUMEPHbIE OPHEHTUPHI B TOMOIIb COCTABUTENIO aBTOPCKOI paboueit
IIPOTpaMMBbI U TIPEXK/IE BCEro yuuTelto. ABTOp paboueil mporpaMmbl BIpaBe YBEIHUUTD WIH
YMEHBUINTD NPEIOKEHHOE YNCIIO YUeOHBIX YacOB Ha TEMY, YTOOBI YIIIyOUThCS B TEMATHKY, OoJiee
3aWHTEPECOBABIIYIO YUYCHUKOB, HJIM HAIIPABUTh YCUIIMA Ha MPEOO0JICHUE 3aTPy THCHUH.
KonndecTBo npoBepoOYHbIX pabOT (TEeMaTUYECKH U UTOTOBBI KOHTPOJIb KAYeCTBA YCBOCHUS
y4eOHOT0 MaTepuaia) U uX TUM (CaMOCTOSATEIIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECTHI) OCTAIOTCS HA
ycMOTpeHue yuutens. Takke yuuTenb BIpaBe yBETUUNUTh UM YMEHBIIUTD YHCIO YYEOHBIX YacoB,
OTBEAEHHBIX B POrpaMMe Ha 0000IIeHUe, TOBTOPEHUE, CUCTEMATH3AIMIO 3HAHUH 00y4atouxcsl.
EnMHCTBEHHBIM, HO IPUHIUITUAIBHO BaKHBIM KPUTEPHEM SBIISIETCS TOCTHKEHHUE PE3yJIbTaTOB
o0y4yeHHUs1, YKa3aHHBIX B HACTOALICH ITporpamMmme.



IInanupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 MpeAMeTa «MaTeMaTHKA» Ha
YIJ1y0JIeCHHOM ypOBHe. 7 — 9 Ki1acchl

OcBoenue yuebHOro mpeamera «MaremaTuka» IOJDKHO OOecledyrBaTh TOCTHIKEHHE Ha
YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs CIEAYIOMUX JMYHOCTHBIX, METalpeJIMETHBIX U
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JInuyHOCTHBIE pe3yJIbTaThl

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IpOrpamMMmbl yuyeOHOro mnpenmera «MaremaTHKa»
XapaKTEePU3yIOTCA:

IlarpuoTrHyeckoe BoCIUTaAHUE:

IIPOSIBIICHUEM MHTEpECa K IIPOLUUIOMY U HACTOSIIEMY POCCUMCKOM MaTEMATUKH, LICHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUAM POCCUHCKUX MATEMATUKOB U POCCUNCKOM MaTEeMAaTUYECKOU IIKOJIBI, K
MCTIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HAyKax M MPUKIAJAHBIX cepax.

I'paknaHcKoe U JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKIaHMHA M pEealnu3aludd ero Ipas,
NPEJCTaBICHUEM O MaTEMATUYECKUX OCHOBAX (DYHKUMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHHH,
IpoIelyp TPa)KAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI M IIp.); TOTOBHOCTBIO K OOCYKICHHUIO
ATHYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JAOCTIKEHHUI HAyKH, OCO3HAHUEM
BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO.

TpyaoBoe BocnuTanue:

YCTAaHOBKOM Ha AaKTMBHOEC Y4YaCTHUE B PELICHUU IPAKTUYECKUX 3alad MaTeMaTHYECKOU
HaNpaBJICHHOCTH, OCO3HAHMEM BaYKHOCTH MaTEMaTHUECKOro OOpa3oBaHMs Ha MPOTSHKEHUU BCEH
KHU3HHM JUIsL YCHEIIHOW NMPO(EeCCHOHAIBHONW NESATETbHOCTH M PAa3BUTHEM HEOOXOJUMBIX YMEHMA;
OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM MHIUBUAYATLHOU TPACKTOPUU O0pa30BaHMS U KU3HEHHBIX
TUTAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIUTAHUE:

CHOCOOHOCTBIO K HMOIMOHAIBHOMY U 3CTETUYECKOMY BOCHPUATHIO MaTEeMAaTUYECKUX
00BEKTOB, 33j]a4, PELICHUN, PACcCyKJICHUN; YMEHHUIO BUJIETh MAaTEeMaTHUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE.

HeHHOCTI/I HAYIHOI'O MO3HAHUSA:

OpHEHTAIe B JEATENPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX NpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSl 4YEJIOBEKa, NPUPOABI M OOLIECTBa, IOHUMaHHEM
MaTeMaTHYECKOM HayKH Kak chpepbl 4eT0BEUECKON eI TeIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUUMOCTHU
JUISL Pa3BUTHs LUBWIN3ALUU; OBJIAJICHUEM SI3bIKOM MATEMAaTUKHA U MaTEMaTUYECKON KyJIbTYPOU Kak
CPEICTBOM II03HAHUS MUPA; OBJIAICHUEM HAaBbIKAMU UCCIIEN0BATEIBCKOU EATEIbHOCTH.

®usnyeckoe BOCIHMTAHHE, (POPMHUPOBAHUE KYJIbTYPbl 310POBbSI M 3MOLMOHAJIBLHOIO
Os1aromosty4us:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTHUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs, BEACHUS
3I0POBOTO 00pa3a KU3HM (370pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETY-
nsipHas pU3MUecKas akTUBHOCTh); C(hOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, PU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'o JKE MpaBa JIPyroro yejoBeKa.

IKOJOrn4YecKoe BOCIUTAHUE:



OpHUEHTAIe Ha NMPUMEHEHHWE MAaTeMAaTUYEeCKUX 3HAaHUHM Ui pelieHus 3ajgad B 001acTH
COXPAaHHOCTH OKPYJKaIOIIEH Cpeapl, IUIAHUPOBAHUSA IIOCTYIIKOB M OLIGHKM HX BO3MOYKHBIX
MOCTICICTBUM JJIi OKpYXKAroIlel Cpelbl; OCO3HAHMEM TIJI00AJbHOTO XapakTepa 3KOJOIMYECKHX
npobIeM U myTei UX perieHus..

JInuyHOCTHBIE pe3yJbTaThl, oO0OeclneYHBAKOIINE AaJaNTAIHMI0 O00ydYalollerocsi K
U3MEHAIINMCS YCI0BHSAM COIMAJBHOM M MPUPOAHON CpPeabl:

T'OTOBHOCTBIHO K ,[[eI>'ICTBI/ISIM B YCJIIOBUAX HQOHpe,Z[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTH 4YCPC3 MPAKTHYCCKYIO ACATCIIBHOCTb, B TOM YHUCJIIC YMCHUC YUUTHCA Yy APYIruUX
Hmﬂeﬁ, HpI/IO6peTaTB B COBMECTHOM ACATCIIbHOCTH HOBBIC 3HAHHM A, HABbIKKM 1 KOMIICTCHIIMHN U3 OIIbITa

APYTUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHUU HOBBIX 3HAHHWHA, (OPMYIUPOBATH WJEH, TMOHSTHS,
TUMOTE3bI 00 00BEKTaX U SIBICHUSAX, B TOM YHCIIE PaHEE HE M3BECTHBIX, OCO3HABATH Ne(DUIIUTHI COO-
CTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE Pa3BUTHCE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TpeOYyIOIUH KOHTPMEp, KOPPEKTUPOBATh IMPHUHUMAEMBIC PEIICHUS M JEHCTBHA,
(bopMyIHpPOBATH M OLIEHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OMBIT.

MertanpeamMeTHble pe3yabTaThl

MertarnpeIMeTHbIE pe3yJIbTaThl OCBOSHHS MPOTrpaMMBbl y4eOHOro mpeamera «MaremaTuka»
XapaKTEePU3yIOTCs OBIAJACHUEM:

1) VHugepcanvhvimu no3nasamenbHbIMu Oelicmeusmu, 00ecneuusarnuumu Gopmuposanie
OA306bIX KOZHUMUBHBIX Npoyeccos obyuarowuxcs (0cgoeHue Memoo08 NOHAHUS OKPYICAIOUE20
MUpa; NpuMeHeHue JI02UYEeCKUX, UCCIe008aAmeNbCKUX Onepayutl, yMmeHuil pabomamv ¢
ungopmayuei).

Ba3oBble JJornueckue aeicTBud:

® BBUIBIISITh M XapaKTepU30BaTh CYLIECTBEHHBbIC NMPU3HAKKM MAaTEMAaTHUYECKHX OOBEKTOB,
MOHSATHH, OTHOLICHUH MEXAY IOHATUAMHU; (OPMYIHPOBATH OMNpEACICHHUS MOHATHIA;
yCTaHaBJIMBATh CYUIECTBEHHBIN NMPU3HAK KJIACCH(UKALIMU, OCHOBAHUS JJIsi 0000IIEHUS U
CpPaBHEHUs1, KPUTEPUU IIPOBOJIUMOI0 aHAJIN3A;

® BOCIPUHHMMATH, (POPMYyIHUPOBaTH U MPeOOPa3OBHIBATh CYKICHUS: YTBEPAUTEILHBIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0ILUE; YCIOBHBIC;

® BBIIBJISATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUNs B (PaKTax,
JAHHBIX, HAONIONEHMSIX M YTBEPXKACHUSX; Mpepiararb KPUTEPHUH Ul BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUYUH;

e JienaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, NEIYKTHUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHU M, YMO3AKIIOUEHUHN 110 aHAJIOTHH;

e pa3duparh JOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUHN (TIPSAMBIE U OT MIPOTUBHOTO),
IPOBOJIUTH CAMOCTOSATEIBHO JIOKA3aTeNbCTBA MAaTEeMAaTUYECKUX (PAKTOB, BBICTPAUBAThH
apryMEHTalHUI0, [PUBOJUTH IPUMEPbl U  KOHTPIPUMEPBI, IMPUMEHATb METOJ
MaTeMaTHYeCKON MHAYKIUH; 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BHIOMpaTh CHIOCOO pemeHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BbIOMpaTh Hanbojee MOAXOAALINA ¢ YYETOM CaMOCTOSTENbHO BBIACICHHBIX
KPUTEPHUEB).



Ba3oBble ncciiegoBaTeILCKHeE JelCTBUA:

UCTIONB30BaTh  BONPOCHl  KaK  HMCCIENOBATEIbCKUM  WHCTPYMEHT  IO3HAHMS,
(dopMyIHpOBaTH BONPOCHI, (PUKCUPYIOIINE MTPOTHBOPEUYHE, MPOOIEMY, CAMOCTOSTEIEHO
yCTaHaBJIMBATh HCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO T10-
3ULIMI0, MHEHUE;

MPOBOJMTH TI0 CAMOCTOSATEIHHO COCTAaBICHHOMY TUIaHY AKCIIEPUMEHT, UCCIIEIOBAHUE T10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENIEHO (POPMYITHPOBATH 00OOIIEHHUS U BBIBOAKI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIO/IEHUs, MCCIIEIOBAHUS, SKCIIEPUMEHTA, OLEHUBATH JOCTOBEPHOCTH IOJIyUYEHHBIX
pe3yIbTaToOB, BEIBOJIOB U 0000IECHUIT;

MMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHUC IIPOLCCCA, 4 TAKIKC BBIABUT'ATH ITPCATIOJIOKCHUA O
€TI0 pa3BUTHUHN B HOBBIX YCJIOBHUAX.

Padorta ¢ unopmanuei

2)

BBISIBJISITH HEJIOCTATOYHOCTH M U30BITOYHOCTh WH(POPMAIIUH, TaHHBIX, HEOOXOAMUMBIX IS
pELICHUS 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

BBIOMpAaTh (opMy IpeAcTaBiIeHUS WHPOPMAIMK U WLIIOCTPUPOBATH pellaeMble 3a/1a4u
cXeMaMH, JrarpaMMamMu, HHOU rpaduKoil 1 nX KOMOMHAIUSIMH;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMM 1O  KPUTEPUSAM, MPEAJOKECHHBIM WM
c(OpMYIHPOBAHHBIM CAMOCTOSTENIHHO.

Yuusepcanonvivu — KOMMYHUKAMUGHBIMU  OeUCMBUAMU, obecneuusarOUUMu

Cd)OpMupOGCIHHOCI’nb COYUAJIBHBIX HABBIKOG 06yltai0u;ux0}1.

Oo0menue:

BOCIIPHHUMATh U (POPMYyIUpPOBATH CYXJEHUS B COOTBETCTBHM C YCJIOBHUSMHU U LEISIMH
oOIIeHus; SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHMS B YCTHBIX H
IIUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS 110 XOJy PELICHMs 3aJayd, KOMMEHTUPOBAThH
[IOJIyYCHHBIU pe3ysIbTarT;

B X0/1€ 00CY>KICHHUs 3a7aBaTh BOIPOCHI 10 CYIIECTBY 00CYKJaeMOil TeMbl, IPOOIEeMBbI,
pemaemMoi 3a/1a4M, BHICKA3bIBaTh MJIEH, HAIIEJICHHbIE HA MOUCK PEIICHHUS; CONIOCTABIISATh
CBOMU CYXJIEHUS C CYKJICHHSIMU IPYTHX YYaCTHUKOB JHAJIOra, OOHAPYKUBATh PA3Iuune U
CXOJICTBO TIO3MLMI; B KOppekTHOH ¢(opme QopmynupoBaTh pasHOrIacus, CBOH
BO3PAXKCHHUS;

MNPCACTABJIAThL PC3YyJIbTAThl PCHIICHUA 3aJa4u, DKCIICPUMCHTA, UCCICAOBAaHUA, MPOCKTA,
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBICTYIUIGHHS C Y4ETOM 33734 MpPE3CHTAlMU H
0COOEHHOCTEH ay TUTOPHH.

CotpyaHnuecTBo

NOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAWBUIYAIbHON pabOTHI MIpH
peleHnH y4eOHbIX MaTeMaTHYeCKUX 3a1a4; IPUHUMATh 11eJTb COBMECTHOM AEATEIbHOCTH,
IUIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThHI, paclpenesiaTh BUABI padoT,



JIOTOBAapHUBAThCS, OOCYXKIaTh MPOLECC M pe3yiapTar paldoThl; 0000maTh MHEHUS
HECKOJILKHX JIIOJICH;

® y4YacTBOBAaTh B IPYMIOBBIX (popmax paboTsl (0OcyxaeHus, 0OMEH MHEHHUI, «MO3TOBBIE
IITYPMBI» U MHBIE); BBIIOJIHATH CBOIO YaCTh PA0OTHI M KOOPJAMHUPOBATH CBOU JICHCTBHUS C
JIPYTUMH YiEHAMH KOMaH/Ibl; OLICHUBATh Ka4eCTBO Pe3ysbTaTa M KayeCTBO CBOETO BKJIa1a
B OOLIMIA pe3ybTaT 10 KPUTEPUSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aMMOICHCTBHSL.

3) Vuusepcanvuvivu pezynamueHvimu Oelicmeusmu, odecnequsarouumu Gopmuposanue
CMbBICIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCIU.

Camoopranmn3anus

® BbIIBJIATH Hp06HeMBI AJid pCHICHHA B JKU3HCHHBIX U y‘-I€6HI>IX CUTYyalUsIX;
OpUEHTUPOBATLCSA B PA3IUYHBIX MOAXOJaX HPHUHATHUA pELIEHUN (MHIUBUAYAIbHOE,
IpyINIoBoe);

® CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH, AJITOPUTM peEIIeHUs 3aJaud (WIM €ro 4YacTh),
BBIOMpPATh CHOCOO pelmeHHs ¢ Y4ETOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUNU C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb

® BJAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3ysbTaTa pelieHus
MaTeMaTHYeCKOM 3aaun, CAMOMOTHBALIUU U PeQIICKCUH;

® [PEABUACTH TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTH IIpU PEIICHUM 3a]a4d, BHOCUTHb
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUWBATh COOTBETCTBUE pE3yjbTaTa JCSTEIbHOCTH IMOCTABICHHON LENU U YCIOBUSM,
OOBSICHATH MIPUYUHBI JOCTHKEHUS WM HEAOCTHXKEHHS 1IeTTH, HAXOUTh OMIMOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

3MOHHOHaHbHBIifI HHTCJIJICKT

® BBHIpAXaTh SMOIMU TPU M3YYCHUH MATEMATUYECKHX OOBEKTOB W (PaKTOB, J1aBaTh
HMOLMOHAJIBHYIO OLIEHKY PELICHUS 3a1a4u.

IIpenmeTHbIe pe3yJIbTaThI

[IpenmetHbie pesynbraThl ocBoeHUs I[IpumepHoil pabodeil mporpaMmbl MO MaTeMaTHKE
yrIIyONnEHHOTO YPOBHS MPEACTABICHBI MO0 rojjaM 0O0ydeHUs B CIEeIYIOIUX pa3jeiax MpOorpaMMBbl B
paMKax OTAEIBHBIX KypcoB mnsi 7-9 kimaccoB: «Anredpa», «l'eomerpus», «BeposaTtHocTh H
CTaTUCTUKA.

Pa3BuTtne mormueckux HpeILCTaBJ'IeHI/Iﬁ 1 HAaBBIKOB JIOTHYCCKOI'O MBIIJICHUA 06yqa}oumxcs1
OCYHICCTBJIACTCA B paMKaxX BCCX HA3BAHHBIX KYPCOB Ha IMPOTSIKCHUHU BCCX JICT OGy‘-ICHI/ISI.
HpennonaraeTc;I, YTO BBITYCKHUK OCHOBHOM IITKOJIBI CMOYKET CTPOUTH BBICKA3bIBAHUA U OTPULAHUA
BBICK&?;BIB&HPIﬁ, pacno3HaBaTb MCTHUHHLBIC MW JIOKHBIC BbICKA3bIBAHUWS, IMMPUBOJUTHL MNPUMCEPHBI U
KOHTPHOPUMCEPBI, BBIINOJHATL ONCpalid HaAJA BbICKA3bIBAHHUAMHU, CTPOUTH BbICKA3bIBAHUA U
pacCyxICHUs Ha OCHOBC JIOTMYCCKHUX IMMPAaBUJI, PCIIATh JIOTUYCCKHUC 3a/la4i, HAYYHUTCS NMPHUMCHATH
MECTOA MaTeMaTUYECKOM UHAYKIOWH, OBJIAACCT MNOHATUAMH: OIPCACICHHUEC, aKCHUOMa, TCOpEMa,
A0Ka3aTCJIbCTBO — W HAYYHUTCS UCIIOJIB30BATh UX IMMPU BBIITOJIHCHUN y‘-ICGHBIX u BHey‘-IGGHBIX 3aaa4.
HpI/I 3TOM BBCIACHUEC OCHOBHBIX JIOI'MYCCKHUX MOHATHH M OCBOCHHWE OCHOBHBIX CBS3aHHBLIX C HHUMU



BUJIOB JICSTEIILHOCTH OTHECEHO K Kypcy «BeposSTHOCTh M CTAaTHCTHUKA» M TaK K€ PaCIpenesIeHO TI0
rojgam o0y4YeHwusl.

B pamkax Bcex TpEX KypCOB OCYLIECTBISeTCS (OPMHPOBAHHUE YMEHHUS BbIOMPATH
MOAXOAAIIMM METO JUIsl PELIEHUs 3a/1a4H, BBIABIIATH IPUMEPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE M OOIIECTBEHHON KU3HH, paclo3HABATh NMPOSBICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE,
IIPUMEHATh MATEMaTUYECKUE 3HAHUS U OIIBIT MATEMAaTUYECKOMN AEATEIbHOCTU B CUTYalUsIX pEaIbHON
xm3HU. OOydaronyecs 3HAKOMSATCS M y4YaTCsl OMKCHIBATh OT/CNIbHBIC BBIJAIOIIMECS Hay4yHBIE
pe3yabTaThl, TMOJYYEHHBIE B XOAE pa3BUTUS apUPMETUKH, anreOpbl, TEOMETPUH, TEOPHH
BEPOSITHOCTEM, CTaTUCTUKH, NPUBOAUTH IPUMEPHI MAaTEMAaTUYECKUX OTKPBITUH U MX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPUU HAYKH.

Auaredpa 7-9 knacc (yriry0/1eHHbIH YPOBEHb)
Henn u3ydyeHus yueOHOro Kypca

Anrebpa sBIseTCSs OJHMM M3 OINOPHBIX KYpPCOB OCHOBHOM INIKOJBI: OHAa OOecleYHBaeT
M3yYeHHUe JPYIHX IUCHUIUIMH KaK €CTeCTBEHHO-HAyYHOrO, TaK M T'yMaHHUTapHOTO LIUKJIOB, €&
OCBOCHHME HEOOXOIMMO ISl MPOJODKEHUST 00pa30BaHUS M IMOJIE3HO JJIsl MOBCEIHEBHOM JKHM3HM.
PazButne y oOywaromuxcs Hay4yHBIX MPEACTABICHUA O TPOUCXOXKICHUM U  CYIIHOCTH
anreOpandyecknx abCTpakLui, criocobe OTpakeHUsI MaTeMaTHYECKOW HAYKOH SIBJICHUI U MPOIIECCOB
B IIPUPO/IE U O0IIECTBE, POJIM MATEMATUIECKOT'O MOJICIIMPOBAHUS B HAYYHOM ITO3HAHUU U B IPAKTUKE
COCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTalud B COBpEeMEHHOM Lu(ppoBoM oOmiectBe. M3ydeHue anreOpbpl eCTECTBEHHBIM 00pa3oM
obecrieynBaeT pa3BUTHE yYMEHHUS HAOIIOAAaTh, CPAaBHMUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHHSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JICHCTBHS,
BBIBOJIBI, (hopMynupoBaTh yTBepkAeHHsA. OcBoeHHE Kypca anreOpbl 00ecneumBaeT pa3BUTHE



JIOTHYECKOTO MBIIUICHUsT OOy4YaloNIMXCsl: OHU HCHOJNB3YIOT JeIyKTHBHbIE M HHIYKTHBHBIC
paccyxaeHus, o000IIeHne U KOHKPETU3aluio, abcTparupoBanue u aHanoruto. O0yuyenue anreOpe
NperoiaraeT 3HAYUTENbHBIM 00BEM CaMOCTOSTEIBHON NEATENbHOCTH O0YYaIOUUXCs, TMO3TOMY
CaMOCTOSITENIFHOE PELICHUE 33124 YUALTUMHCS €CTECTBEHHBIM 00pa30oM SBIISICTCS peaau3alue aes-
TEJIbHOCTHOTO MIPUHITUIA O0yUCHHUS.

B crpykrype mporpaMmel ydueOHOro Kypca «Aniredpa» yriayOonéHHOro usydeHus B 7-9
KJJaccax OCHOBHOE MECTO 3aHHMAIOT COJEp)KaTeNbHO-MEeToAuYeckre JuHuM: «Yucna u
BBIUUCIICHUS; «ANreOpandecKue BhIpaKCHUsD; « Y paBHEHUS M HepaBeHCTBay; « DyHkuun». Kaxnas
U3 3TUX COAEP)KATEIbHO-METOJMUECKUX JIMHUM Pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET U3YUYCHUS
Kypca, €eCTeCTBEHHBIM 00pa3oM MeperieTasch U B3aUMOACHCTBYS ¢ IPYTUMU €ro JuHUsAMH. B xone
M3y4YeHUs] Kypca OOydaroUIMMcs MPUXOJUTCS JOTMYECKH pacCykIaTh, UCIOJIb30BATH TEOPETUKO-
MHOYECTBEHHBIH SI3bIK. B CBSA3M € 3TUM 11€71ec000pa3HO BKIIOYHUTH B IPOrpaMMy HEKOTOPbIE OCHOBBI
JIOTHKH, TPOHHU3BIBAIOIINE BCE OCHOBHBIEC Pa3JieNibl MaTEMAaTHYECKOI0 00pa30BaHUs U CIIOCOOCTBY-
IOIIME OBJIAJICHUIO OOYYaIOUIMMHUCA OCHOB YHHUBEPCAIBHOTO MAaTEMaTHYECKOro s3bIKa. Takum
0o0pa3oM, MOXXHO YTBEpXKIaTh, YTO COAEPIKATEIBHOM W CTPYKTYpPHOM OCOOEHHOCTBIO Kypca
«Anrebpay SBISETCS €ro UHTETPUPOBAHHBINA XapakTep.

COI[ep)KaHI/IC muHun «Yucia 1 BEIUMCIICHUSI CIIYKUT OCHOBOM JIJIsL HaﬂbHeﬁHleFO HU3YUCHUA
MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y O0YYAIOIIUXCS JIOTHYECKOTO MBILIUICHUS, (POPMHUPOBAHUIO
YMCHUS 1OJB30BATHCA  AJITOPUTMAMH, A TaAKIKEC HpI/IO6peTeHI/IIO MPAKTUYCCKUX HABLIKOB,
HCOGXOI[I/IMLIX JJIA HOBCGHHGBHOﬁ JKU3HU. Pa3BuTHE MOHSITHS O YMCJIE€ B OCHOBHOM IIIKOJIE CBSI3aHO C
pallMOHATBHBIMU W HUPPALMOHAIBHBIMU  YHUCIaMH, (OPMHPOBAHHUEM  IPEJCTABICHUH O
,Z[Cf/'ICTBHTGHBHOM YHUCIIC. 3aBepmeHHe OCBOCHHS YHMCIIOBOW JTUHHUH OTHECEHO K CTapuieMy 3BCHY
o01iero oOpazoBaHusL.

Conepxanue JByX anreOpauyecKuxX JHMHUH — «AdreOpanyecKkue BBIPDAKCHHUS» U
«YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYHYAOLIMXCS MAaTEMAaTUYECKOTO
anmapara, HeoOX0AUMOT0 JJIsl PelIeHHs 3a7ad MaTeMaTUKU, CMEXXHBIX MPEIMETOB M OKpY Karomien
peanbHOCTH. B OCHOBHO# mIKOJe y4eOHBIH MaTepuall TPYNIHUPYETCsl BOKPYT palMOHAIBHBIX
BbIpa)XeHUH. AnreOpa JIEeMOHCTPUpPYET 3HAu€HHE MAaTeMaTHKH Kak s3bIKa JUIsl TOCTPOCHUS
MaTeMaTHYECKUX MOJENeH, ONMMCaHus MPOLIECCOB U SBJICHUN peabHOro Mupa. B 3amaun oOydenus
anreOpe BXOAAT TAaKKe JNalbHEHIIee pa3BUTHE ANTOPUTMUYECKOIO MBIIUICHUS, HEOOXOAUMOTO0, B
YaCTHOCTH, Ui OCBOCHHMA Kypca HH()OPMAaTHKH, W OBJAJEHHE HABBIKAMHU JETyKTHBHBIX
paccyxaenuii. [IpeoOpa3oBanue CHMBOIBHBIX (HOPM BHOCUT CBOM CIIeIIU(HUECKUl BKIIa/l B pa3BUTHE
BOOOpaXEeHUs, CIIOCOOHOCTEN K MAaTeMaTHYECKOMY TBOPUYECTBY.

Copepxanne GpyHKIIMOHATBHO-TpAPUIECKON JIMHUN HAIEIICHO Ha MOJYYCHHUE IITKOJIbHUKAMHU
3HaHUN O (PYHKIMSIX KaK BaKHEUIIEH MaTeMaTH4eCKOW MOJENH JJIsi ONMUCAaHUS U MCCIEIOBAHUS
pa3HOOOpPa3HBIX MPOLIECCOB U SIBICHWN B MpUpoAe W oOmectBe. M3yueHWe 3TOro marepuana
CIOCOOCTBYET Pa3BUTHIO Y OOYUAIONIUXCS YMEHHSI HCIIOJIB30BATh PA3IMUHbIC BRIPA3UTEIbHBIC CPEI-
CTBa sI3bIKA MATEMAaTUKH — CJIOBECHOTO, CHMBOJUYECKOrO, rpaduueckoro, BHOCHUT BKIAJ B
(hopMUpOBaHKE TIPEICTABICHHUIA O POJIM MATEMATHKHU B Pa3BUTHH LIUBUIU3AIUN U KYJIbTYPHI.

YrayOnéuuslii Kypc anreOpbl XapakTepU3yeTCss HE TOJNBKO H3y4YE€HHEM HEKOTOPOro
JOTIOJTHUTEIBHOTO TEOPETUUECKOTO allapara v CBSI3aHHbIX C HUM METOOB pelieHus 3a1a4. Anredpa
SBIISICTCS SI3BIKOM JUIS OTIMCAHMSI 00BEKTOB M 3aKOHOMEPHOCTEH, CITY>)KUT OCHOBOW MaTeMaTHYECKOTO
MojienupoBanus. [Ipu 3ToM camu 00 BEKTH MATEMATUYECKUX YMO3AKITIOUEHUH 1 IPUHSTHIE B alre0pe
npaBUjla WX KOHCTPYHUPOBAHHMS CIHOCOOCTBYIOT (OPMHUPOBAHUIO YMEHHH OOOCHOBBIBATH U
JIOKa3bIBaTh CYXJIEHUs, pa3BUBAIOT MaTEMAaTUYECKYIO0 UHTYUIIUIO, KPATKO U HATJISAHO PACKPBIBAIOT



MCXAaHHU3M JIOI'MYCCKUX HOCTpOGHHfI " ydaTt uX IMPpUMCHCHUIO. Tem camMbIM anrera 3aHUMAacT OJHO
H3 BEAyHIUX MECT B q)OpMI/IpOBaHI/II/I HAay4YHO-TCOPCTUYCCKOI'O MBITIIJICHU 06yqafonmx05{.

Mecto yuyeOHOro Kypca B y4eOHOM ILIaHe

Cornacno yuebHOMY IJIaHy B 7-9 Kiaccax u3y4aercsi yueOHbIH Kypc «Anredpa», KOTOPBIi
BKJIIOYAET CICAYIOUIME OCHOBHBIE pasfenbl  cojxepkaHus: «YHYucma ¥ BBIYMCICHUSY,
«AnredpanyuecKue BEIPAKEHHU», «Y paBHEHHUS U HEPABEHCTBAY, « DYHKIIUN.

B yuebHOM miane Ha u3yuyeHue anreOpsl B 7-9 kinaccax Ha yriryOJaEHHOM ypOBHE OTBOAMTCS
HE MeHee 3 y4yeOHBIX YacoB B HEJAETIO B TEUCHHE Ka)JIOro rojga oOydeHHus, BCEro 3a TpU Toja
o0yuenns — 306 yueOHBIX 4acoB.

Conep:xanue yueOHOro Kypca (mo rogam o0y4eHus)
7 xkyacc
Yucsia v BEIYMCIEHUAS
Payuonanvusvie yucna

Panmonanbueie uncna. CpaBHEHHE, YHOPSIOYMBAHHE M apu(METHYECKUE ACUCTBUS C
paluoOHaIbHBIMY YncIaMu. YucaoBas npsimasi, MOAYJIb YHUCIIA.

Crenenb C HaTypajbHBIM IIOKa3zaTellieM M €€ CBOMCTBA. 3amuch 4YKCIa B JECITHUYHOM
MO3ULMOHHON CUCTEME CUUCIICHHUS.

Pemienne TEeKCTOBBIX 3a7ay apupMETHYECKHM criocoboMm. Pemenue 3amad w3 peanbHOU
NPAaKTUKU Ha YacTH, Ha APOOH, HA MPOLIEHTHI, IPUMEHEHHE OTHOIICHHUI U MPOIIOPIIUI MPH PELICHUN
3aJay; pelIeHre 3a/1a4 Ha JABIKEHHE, paOdoTy, TOKYIIKH, HAJIOTH.

Henumocmo
JlenmumocTs 1enbix yncelsl. CBOMCTBA ASIUMOCTH.

[IpocTeie u cocraBHbIe uncna. YéTHbie U HeuéTHBIe uncha. [Ipuznaku nenumoctu Ha 2, 4, 8§,
5,3,6,9, 10, 11. [IpuzHaku 1eIMMOCTH CYMMBbI U MPOU3BEICHUSI 1IEJIBIX YUCEI MTPU PEILICHUN 3a7a4
C IPAKTUYECKUM COACPIKAHUEM.

HaubGonpmmii oOmuii JgenuTenh W HaWMMEHbIEe OOINee KpaTHOEe ABYX ducel. B3zauMHo
npocTeie yncna. AnroputM EBxmpa.

Jlenenue ¢ octaTkoM. ApupMETHIECKHUE OTIEpaIliU HaJl OCTATKAMH.
Auaredpanyeckue BbIpasKeHHUs
Buipasicenun ¢ nepemennvimu

BelpaxkxeHne ¢ nepeMeHHBIMU. 3HAu€HUE BbIpaKE€HUs ¢ nepeMeHHbIMU. [IpencraBnenue
3aBHCUMOCTH MEX/y BETMUMHAMH B BUE (HOPMYJIBL.

ToxnectBo.  ToxnaecTBeHHble — TpeoOpa3oBaHUs  anreOpauyecKMX  BBIPAXKECHHUU.
Jloka3aTenbCTBO TOXKIECTB.

Mnozounennt
Onnounensl. OHOWIEH cTaHgapTHOTO BUAa. CTEeneHb OHOUWICHA.

MHuorounensl. MHOTro4JIeH CTaHJAapTHOTO BH/A. Crenenb MHOTOYJICHA. CJIO)KGHI/IG,
BBIUUTAHUC, YMHOKCHHC W JACJIICHUC MHOTI'OYICHOB. HpeOGPaSOBaHI/Ie OCJIOTO BBIPAKCHHUA B
MHOI'OYJICH. KOpHI/I MHOT'O4YJICHA.



@opMysbl COKpPAlIEHHOIO YMHOXKCHUSA: KBaApaT CyMMBbl M KBaApaT pPa3HOCTU JBYX
BBIpQXXEHUH, Ky0 CyMMBI M KyO pasHOCTH JBYX BBIPaKEHHM, Pa3HOCTb KBaJIPATOB JIBYX BBIPAKECHHH,
MIPOM3BEACHNE PA3HOCTU M CYMMBI IBYX BBIPaKEHHM, CyMMa U Pa3HOCTh KyOOB JBYX BBIPaKCHUH.

Pasioxenue MHOroujieHa Ha MHOKUATEIU. BriHEceHrEe 00LLEro MHOXKUTENS 3a CKOOKHU. MeTtox
TPYIITUPOBKH.

YpaBHeHHUd U CHCTeMbI YPABHEHU I
Ypasnuenusn

VYpaBHenue c¢ ogHoi nepemeHHoW. Kopenb ypaBHeHus. CBOICTBa ypaBHEHUH C OJIHOM
IepeMeHHON. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHHME KaK MaTe€MaTH4YecKas MOJEIb peaabHOU
CUTyalUH.

JIuneliHoe ypaBHEHHUE C OAHOU IEpEMEHHOU. UK CII0 KOpHEN TUHEHHOT0 ypaBHeHus. Pemienne
TEKCTOBBIX 3a/1a4 C IIOMOILBIO JIMHEMHBIX ypaBHEHUH. JIMHEWHOE ypaBHEHHE, COAEpIKallee 3HAK
MOZYJIA.

Cucmemul ypaguenuil

VYpaBHeHue ¢ 1ByMsl TepeMeHHbIMU. ['paduk TUHEHHOTO ypaBHEHHUS C IBYMS IEPEMEHHBIMH.
CucTeMbl TMHEHHBIX YpaBHEHHH C IBYMs NepeMEeHHbIMU. | padudeckuii MeTo pelieHns CUCTEMBI
JIMHEHHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMH. PelieHue cUCcTeM JIMHEMHBIX YPaBHEHUU C ABYMS
[IEPEMEHHBIMU METOIOM IIOICTAHOBKU U METOJOM ci0XkeHUs. CucTema IByX JUHENHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMU KaK MOJIENIb PEAJIbHON CU TyallHuH.

DOyHKUUH
Koopounamut u cpaguxu

Koopaunara Touky Ha psMoii. YncaoBble TPOMEXYTKH. PaccTosiHue MeXy IByMs TOUKaMHU
KOOPJAMHATHOU IIPSIMOM.

[IpsimoyronpHas cucteMa KoopauHaT. AbOcuucca M OpAMHATa TOYKM Ha KOOPIMHATHOU
wiockoctu. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadUKOB pearbHBIX
3aBHCUMOCTEMN.

Dyukyuu

QOyHKIMOHAIBHBIE 3aBUCUMOCTH MeX1y BennuuHamu. [lonstne (ynkiun. OyHKIMS Kak
MaTeMaTH4eckass MOJeib peanbHoro mpouecca. OOmacTh ompeneneHuss W 00JacTh 3HAYCHUN
¢ynkuuu. CriocoObl 3amanust ¢yHkuuu. I'padpuk ynkmun. [loHATHS MakcuMMyMmMa M MHHHUMYMa,
BO3pacTaHMs U yOBIBaHUS HA PUMEPAX PealbHBIX 3aBUCUMOCTEH.

Jluneitnas ¢pyHkuus, e€ cBoiicta. I'paduk nmuneitnoit pynkuuu. ['padux pyHkmmu y = | x |.
KycouHno-3a1anubie GyHKINU.

8 kaacce
Yuciia 1 BLIYUCIECHASA
Hppayuonanvuvie uucna

KBanparusie kopHu. ApudMmeTHyecKuii KBaJpaTHBI KOpPeHb W ero cpoicTBa. [loHsTue
UppaluoHaIbHOr0 umucna. JledcTBua ¢ uppaluoHaidbHbIMU uyMciaamu. CBoicTBa JEHCTBHM ¢
UppalMOHAIBHBIMU yKciiaMu. CpaBHEHHE HPPALMOHAIBHBIX YHCET.

Yucnoevle muodicecmea



HpGIICTaBJIeHI/ISI O paClIMPCHUAX YUCIIOBBIX MHOKCCTB. MHoxecTBa HaTypaJIbHbIX, LCJIbIX,
pallnOHAJIbHBIX, IIGfICTBPITeJIBHBIX YUCCII. CpaBHeHI/Ie yucen. YnuciaoBwie IIPOMCIKYTKH.

Henumocmo

JeiictBus ¢ ocratkamu. OctaTku creneHel. [IpuMeHeHne ocTaTKoB K pEIIEHNUI0 YpaBHEHUIN
B LIEJIBIX YUCJIAX U TEKCTOBBIX 3a7ad4.

H3mepenus, npudnusxicenus, OueHKu

Pa3zMepsl 00BEKTOB OKPYXKAIOIIETO MUPA, AIUTEIBHOCTD MPOLECCOB B OKPYIKAIOIIEM MHUPE.
CrangapTHBIN BUJT YHCTIA.

Auaredpanyeckue BbIpasKeHHUs
Jpoono-payuonanvusie evipasxcenus

Anrebpanueckas poOb. JlomycTUMbIe 3HAYCHHS MEPEMEHHBIX B APOOHO-PALMOHATBHBIX
BbIpakeHus1X. OCHOBHOE CBOMCTBO anreOpanyeckoil qpodu. CrnokeHue, BHlYUTaHHE, YMHOXKECHUE U
neneHue anredbpanyeckux aApooeil. Beinenenue nenoit yactu anredpanyeckoi Apoou.

ParmonanbHbie BeIpakeHus. ToaecTBEHHBIE TPEOOPa30BaHMsI PALlMOHAIBHBIX BHIPAKECHUH.
Hppayuonanvhoie evipasrxcenusn

JlonmycTumble 3HAUYEHUS TEPEMEHHBIX B BBIPAKCHUAX, COJEpXKAIIUX apH(pMeTHUYecKue
KBaJpaTHbIC KOPHH. TOXkIeCTBEHHBIE TPe0Opa30BaHuUs BBIPAKEHUN, COACPIKAIINX apH(PMETHIECKHE
KBa/IpaTHbIE KOPHH.

Cmenenu

CreneHb ¢ 1eNbIM MTOKa3aTeneM u e€ cBoiicTBa. [IpeoOpazoBaHue BhIpaKEHUH, COACPIKAIINX
CTEIICHH.

YpaBHeHUs U HEPABEHCTBA
Ypasnuenusn

KBanpatHoe ypaBHeHue. ®opmyna KopHeEH KBaapaTHOro ypaBHeHMs. KonnuecTBo
JEUCTBUTEIIBHBIX KOPHEM KBaJApaTHOro ypaBHeHHsA. Teopema Buera. YpaBHeHuUs, CBOJAHMMBIE K
JMHENHBIM ypaBHEHUSAM WIH K KBaJpaTHbIM ypaBHEHUsAM. KBajpaTHOe ypaBHEHHUE C ITapaMETPOM.
PemreHne TeKCTOBBIX 337124 C IIOMOLIBIO KBAJAPATHBIX YPAaBHEHUM.

JlpoOHo-panmoHanbHble ypaBHeHUs. Pemenne npoOHO-paliioHalbHBIX ypaBHeHHN. Pemenne
TEKCTOBBIX 3a/1a4 C MOMOILBIO JIPOOHO-pAIllMOHAIBHBIX ypaBHeHUU. ['paduueckas nHTepHpeTaus
YPaBHEHUH C IBYMsI [IEPEMECHHBIMH.

Hepasencmea
Uucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepeMenHoi. CTporue u HecTporue HepaBeHCTBa. CI0KEHUE U YMHOKEHUE
YHCJIOBBIX HEpaBeHCTB. OlleHNBaHNE 3HaUEHUs BbIpaxeHusl. [loka3aTebCTBO HEPABEHCTB.

IloHaTHe O pelleHMM HEPABEHCTBA C OJHOW IMEPEMEHHOW. MHOXKECTBO pELICHUN
HepaBeHCTBA. PaBHOCWIIbHBIE HEPABEHCTBA.

JIuneliHOE HEPABEHCTBO C OJHOM IMEPEMEHHOW M MHOXKECTBA €ro pelleHuil. PemieHue
JIMHENHBIX HEPABEHCTB C OAHON nepeMeHHOW. CUCTEMBI M COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C
OJIHOM NEpEMEHHOW. PemieHne TEKCTOBBIX 3aady C IMOMOULIBIO JIMHEHWHBIX HEPABEHCTB C OJHOU



[IEPEMEHHOM.
DyHryuu

OO6nactp ompeneneHuss ¥ MHOXKECTBO 3HaueHH ¢yHkuunu. CriocoObl 3amaHus (YHKIHH.
I'padux ¢pynkunu. Urenue cBoiCTB QpyHKIUH 110 e€ rpaduky. [Ipumeps! rpadukoB GpyHKIMi, oTpa-
KAIOIIUX PeabHbBIC MPOLECCHI.

Jluneiinast Qynkuusi. OyHKIMH, ONUCHIBAIOLINE MPSIMYIO U OOPAaTHYIO MPOMOPIIMOHAIBHBIC
3aBUCHMOCTH, MX rpaduku. ®ynkumn y = ax?, y=x>+b,y=x>,y=|x |,y =vx,y= S U UX CBOWCTBA.
KycouHno-3a1anubie GyHKINN.

9 kaacce

Yuciia 1 BIYUCICHUA

Hppayuonanvuvie uucna

Kopens n-ii crenenu u ero cBoiictBa. CTeNeHb ¢ palliOHAIBHBIM IOKA3aTENEM U €€ CBOMCTBA.

Auaredpanyeckue BbIpasKeHHUs

Hppayuonanvusie svipasrcenus

ToxnecTBeHHbIE MpPeoOpa3oBaHUsl BBIPAKEHHUH, COJAEpKAIUX KOPEHb #1-H CTENeHH.
ToxnecTBeHHbIE NpeoOpa3oBaHMsl BBIPAKEHUH, COAEPXKAIIMX CTENEeHb C  palMoOHAIbHBIM
[I0Ka3aTeNIEeM.

MHoOro4./1eHbI

KBampatnsiii TpéxuneH. KopHu kBagpaTHoro TtpéxuieHa. PasnojkeHune KBaJpaTHOTO
TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHHUsS M HEPABEHCTBA
Ypasnuenusn

bukBanparueie  ypaBHeHus.  [IpuMepsl  IpUMEHEHUN  METOJOB  PAaBHOCHUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBI IEPEMEHHOMN, TpapUUECKOro METo/Ia MPH PEIIeHUH yYpaBHEHUH 3-1 u 4-i
CTEIICHEN.

Pemenne npoOGHO-paIOHAIBHBIX YPABHEHU.

Pewenne cucrem ypaBHEHM C AByMs IEPEMEHHBIMU. PeleHue NpOCTEUIIMX CHCTEM
HEJIMHEHHBIX ypaBHEHMH C JBYMsS TNEpeMEHHBIMU. ['paduyeckuii MeTO] peIIeHUs CHCTEMBI
HEJMHEWHBIX YpaBHEHUM C ABYMsI lepeMeHHbIMU. CUCTEMa IBYX HEJIMHEWHBIX YPABHEHHUH C ABYMs
[IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaLUH.

Hepasencmea
Yucnossle HepaBeHCTBA. PellleHne TMHENHBIX HEPAaBEHCTB. J{0Ka3aTenbCTBO HEPABEHCTB.

KBanpaTHble HepaBeHCTBa C OJHOW IepeMEHHOW. PemieHue KBaJpaTHBIX HEPABEHCTB
rpadMuecKuM METOJOM W METOJO0M MHTEpBajOB. MeTOJ HMHTEPBAJOB Uil PaLMOHAIBHBIX
HepaBeHCTB. [IpocTeiiine HepaBeHCTBa C IapaMETPOM.

Penienne TeKCTOBBIX 3ala4 ¢ IOMOIIBIO HCPABCHCTB, CUCTCM HCPABCHCTB.

HepasencrBo ¢ nByMs nepeMeHHbIMHU. PelieHne HEpaBeHCTBAa C JBYMs IIEPEMEHHBIMM.
CucTeMbl HEPaBEHCTB C ABYMs IIepeMEeHHbIMHU. [ 'paduueckuii MEeTo pereH st CUCTEM HepaBEHCTB C
JBYMsI IIEPEMEHHBIMU.



DOyHKUUH

Oynkuusa. CoiicTBa QyHKUMI: HYTH (QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIHH,
MIPOMEXYTKH BO3pacTaHusi U yObIBaHUS (DYHKIMH, YETHBIC U HEUETHBIC (DYHKIMM, HAauOOIbIIEE U
HaMMEHbIIIee 3HAYCHUS (PYHKIINU.

Kanparuunas ¢pynkuus u e€ cBoiicta. Mcmonb30Banue CBOMCTB KBAapaTHUHONW (QYHKIUU
s pemeHust 3amad. [loctpoenue rpaduka kBagpatuunoi ¢yHkiuu. Ilonoxenue rpaduka kBa-
ApaTH4HON (YyHKIMHU B 3aBUCUMOCTH OT €€ Koo duuuentos. ['paduxu pyHkumii y = ax?, y = a(x —
m)? u y = a(x — m)* + n. [loctpoenue rpadukoB GYHKIHUH C TOMOLILIO MPEOOPa3OBAHUIA.

JpoOHo-nmuneitHas pynkus. MccnenoBanue (yHKIHA.
OyHKIUS y = X" ¢ HATypaJIbHBIM [TOKa3aTeneM 7 1 e€ rpaduxk.
YucnoBble MOCTEI0BATEIBLHOCTH M IPOrPeccHH

[Tonsarue yucnoBoit mocieaoBaTebHOCTH. KOHEUHbIe M OECKOHEUHBIE MTOCTIEeI0BATEIBHOCTH.
OrpaHuueHHas MOcaeA0BaTeIbHOCTh. MOHOTOHHO BoO3pacTtaromias (yObIBaroias) mociieJ0BaTelb-
HOCTh. CIIOCOOBI 3aJaHUSI TIOCTIEAOBATEIHHOCTHU: OMTUCATENBHBIN, TAOTHYHBIH, C TOMOIIBIO (OPMYITBI
n-TO 4JICHa, PEKYPPEHTHBIM.

Apudmernueckass u reomerpuyeckast nporpeccuu. CBoiicTBa 4ieHOB apu(MeTHUECKOH U
reoMeTpuueckoil mporpeccuit. Popmysbl #-TO WieHa apU(PMETHYEeCKOH U TeoMeTpUYeCKOn
nporpeccuii. QOpMyIbl CyMMBbI IEPBBIX 77 YWICHOB apu(METHUECKONU U TEOMETPUYECKON MPOTPECCHIA.
3amaun Ha MPOLEHTHI, OAHKOBCKUE BKJIA/Ibl, KPETUTHI.

[IpencraBneHne O CXOIMMOCTH IOCIEIOBATEIBLHOCTH, O CYMMHPOBAHHU OECKOHEYHO
yOBIBaIOIIECH FreOMETPUIECKOI TPOrPECCHH.

Meron matemaTudeckoi MHAyKIUH. [IpocTeinme npuMepsl.

IInanupyemMble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHHA padoueii mporpaMmel (1o rogam
00yueHus )

OcBoenue ydeOHOTo Kypca «Anredpa» Ha yriay0JdéHHOM YPOBHe OCHOBHOI'O OOIIEro
0o0pa3oBaHMs JOJDKHO O0OecreuuBaTh JOCTHKEHHE CIEIYIOIUX IPEeIMETHBIX 00pa3oBaTeIbHbIX
pE3yJIbTATOB.

7 kj1acc
Yuciia 1 BLIYUCICHASA
Payuonanvusie uucna

— IlepexoauTs OT 01HOW (POPMBI 3aIUCH YUCEN K APYroi (mpeoOpazoBbIBATH IECATHYHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO IECATHYHYIO
IpoOBb).

— Hcnonp30BaTh MOHSATHS MHOXKECTBaA HATYypaJIbHBIX YHUCCJI, MHOXCCTBA LCJIbIX YHUCCII,
MHOKCCTBA PAlIMOHAJIbHBIX YUCCJI ITPU pCHICHUH 3a/1a4, TPOBCACHNUN paccyxc,ueHHﬁ U JOKa3aTCJIbCTB.

— IlonuMaTh ¥ OOBSICHITH CMBICTT HOSHL[HOHHOf/'I 3aIMUCHU HATYpPAJIbHOTO YHUCJIA.
— CpaBHI/IBaTL " ynopsaa0ounBaTh pallMOHAJIbHBIC YK CJIA.

— BBINOAHATH, coYeTasi YCTHBIE W MUCHMEHHBIC MPUEMBI, apu(PMETUIECKUE ICHCTBUS C
palMOHAIIBHBIMY YHCJIAMH, UCIIOJIb30BaTh CBOKMCTBA YMCEIN U IPAaBWIA AEUCTBUM, MPUEMBI paLO-
HaJbHBIX BEIYUCIICHUH.



— BBRINOAHATE I[eﬁCTBHSI CO CTCIICHSAMMU C HATYPAJIbHBIMU IMOKA3aTCIISIMU.

— Haxoaute 3Ha4eHUS YUCIOBBIX BBIPAKECHUM, COACPKALIMX PALMOHAIBHBIC YHUCIA U
CTETIEHM C HaTypaJbHBIM IIOKa3aTejeM; NPUMEHATh pa3HooOpa3Hble CHocoObl M TPUEMBI
BBIYHUCIICHNS; COCTABIIATH U OLIEHUBATH YHUCIIOBBIE BBIPAKEHUS IIPU PELLICHUU IIPAKTUYECKUX 3a1a4 U
3a7a4 U3 IPYruX y4eOHBIX MPEIMETOB.

— OKpyIJIATh YKCiIa C 33JaHHON TOYHOCTBIO, @ TAK/KE MO0 CMBICITY IIPAaKTHUECKON CUTyaluy;
BBIIIOJIHATH IPUKHUJIKY U OLIEHKY pe3yJIbTaTa BIYUCICHUHN, OLICHKY 3HAYCHUI YUCIIOBBIX BBIPAXKECHUM,
B TOM YHCJIE [IPU PELICHUH ITPAKTUYECKUX 3a/1a4.

— Pemath TekCTOBBIC 3a/1a4n apUPMETHUESCKUM CIIOCOOOM; UCTIOIB30BATh TAOIHIIBI, CXEMBI,
YepTeXkH, IPYTHE CPEICTBA MIPEICTABICHHS JAaHHBIX MPU PEIICHUH 3a/1a4.

— Pemars npakTUKO-OpPUEHTHPOBAHHBIE 337a4M, CBS3aHHBIC C OTHOLICHUEM BEIUYMH,
[IPONOPLUUOHAIBHOCTBIO BEJIUMYMH, IIPOLCHTAMU; UHTEPIPETUPOBATE PE3YJIbTAThl PEIICHUS 3aad C
yu€TOM OrpaHHUYEHHM, CBA3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMBIX OOBEKTOB.

Henumocmo

— Jloka3pIBaTh ¥ MPUMEHSTH MPU PEIICHUHU 3a/1a4 IPU3HAKH JeIUMOCTH Ha 2, 4, 8, 5,3, 6, 9,
10, 11, mpu3HaKku JEIMMOCTH CyMMBI U IIPOU3BEIECHUS 1IEJIbIX YHCET.

— PaCKJ'IaI[BIBaTI: Ha MHOKUTCJIN HATYPAJIbHBIC YUCJIA.

— CB000OHO OMIEpPUPOBATH TOHATUSMU: YETHOE YUCIIO, HEYETHOE YHUCIIO, B3aUMHO IPOCTHIE
qyuca.

— Haxonute Haumbonbmui OOUIMI JETUTENh W HAaUMEHbIIEee OOIee KpaTHOE 4YHCeNl U
MCIIOJIb30BaTh UX MPH PEIICHUHU 33]1a4, IPUMEHSTh anroput™ EBkimuma.

— OmnepupoBarh MOHATUEM OCTAaTKa [0 MOJYJIO, NPUMEHATH CBOMCTBA CPABHEHMH I10
MOJYJIIO.

Auaredpanyeckue BbIpasKeHHUs
Buipasicenus c nepemennvimu

— Hcnonb30BaTh anredpanyecKyro TepPMUHOIOTHIO U CUMBOIIUKY, IPUMEHSTh €€ B IpoLiecce
OCBOCHHMSA y4yeOHOr0 MaTepuaia.

— HaXOILI/ITB 3Ha4YCHUA 6yKBeHHI>IX BBIpa)KCHI/Iﬁ IIpU 3aJaHHbIX 3HAYCHUAX IICPCMCHHBIX.

— Hcmons30BaTh MOHSTHE TOXIACCTBA, BBIIIOJHATH TOXIACCTBCHHBIC Hp606pa30BaHI/ISI
BBIpa)KeHI/II\/'I, JOKa3bIBaATh TOXIACCTBA.

MHoOro4./1eHbI

— BrImonHsTh IpeoOpa3zoBaHusl LEJIOT0 BHIPAKEHHSI B MHOTOWICH MPUBEICHUEM ITOI00HBIX
CJIaraeMbIX, PaCKPhITHEM CKOOOK.

— BpimonnsaTe neWcTBUs (CI0KEHHE, BBIUUTAHHME, YMHOXKEHHE) C OJHOWICHAMH U C
MHOTOYJICHAMH, IPUMEHSITH OPMYITBI COKPAIIEHHOTO YMHOKEHUS (KBaapaT U KyO CyMMBI, KBapar
1 Ky0 pa3HOCTH, Pa3HOCTh KBaJpaToB, CyMMa W Pa3HOCTh KyOOB), B TOM YHCIIE JJISl YIPOIICHUS
BBIUMCIICHUH.

— OcCymecTBIATh Pa3loKEHHE MHOTOYJICHOB HAa MHOMKUTENM C MOMOIIBIO BBIHECEHHS 32
CKOOKM OOILIEro MHOXHTENs, TPYNIHPOBKH CJIaraeMblX, MpUMEHss (OpMyIbI COKpaI&HHOTrO
YMHOXKEHHUSI.



— llpumensats npeoOpa3oBaHUs MHOTOWIEHOB JJISi PEIICHUS pPa3IMYHbIX 33734 U3
MAaTE€MAaTHUKHU, CMEXKHBIX IIPEIMETOB, U3 PEAILHON IIPAKTUKH.

— Hcnonp30BaTh CBOWMCTBA CTENIEHEH ¢ HATYPaJIbHBIMH ITOKA3aTeNSIMU sl TPEOOpa3OBaHUS
BBIPaKCHUM.

YpaBHeHHUs H CHCTeMbl YPABHEHUH

— Pemate IMHENHbIE ypaBHEHUs C OJHOM IIEPEMEHHOM, NIPUMEHss IIpaBuia nepexona OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMy. IIpoBepATs, ABIISIETCS JIM YUCI0 KOPHEM YPABHEHUS.

— IToxOupath mpUMepbI ap YUCE, SIBISAIONUXCS PEIICHHEM IMHEHHOTO YPaBHEHUS C IBYMS
[IEPEMEHHBIMU.

— Crpouth B KOOPIMHATHOM IUIOCKOCTH TpapuK JIHMHEWHOTO YpaBHEHUS C JBYMS
MIEPEMEHHBIMH; MOJIB3YSCh IPaUKOM, TPUBOAUTE IIPUMEPHI PELICHUS YPAaBHEHHUS.

— Pemarp cuctembl AByX JTUHEWHBIX ypaBHEHHMH C JBYMs MEPEMEHHBIMH, B TOM YHCIE
rpaduyuecKu.

— CocTaBiATh U pelarh JUHENHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YPaBHEHHUH 110
YCIJIOBMIO 3a/1a4d, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa41 I10JyYECHHbIN pe3ysIbTar.

DOyHKUUH
Koopounamut u cpaguxu

— H3o0paxkarh Ha KOOPAMHATHON TPSIMOW TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATAM, JIYYH, OTPE3KU, HHTEPBAJIbI; 3aITUCHIBATH YHCIIOBBIC IPOMEKYTKH HA AITreOpandeckoM
SI3BIKE.

— OTMeuaTh B KOOPAWHATHOH MJIOCKOCTH TOYKH I10 3alaHHBIM KOOPIUHATAM.
Dyukyuu
— Crpouts rpauKu JIMHEHHBIX QYHKINH.

— OrnuceiBaTh ¢ TOMOLIBI0 (DYHKIMHA M3BECTHBIE 3aBHCHMOCTH MEXIY BEITMUYMHAMM:
CKOpOCTB, BpPEMSI, pAaCCTOSTHHE; LI€Ha, KOJIMYECTBO, CTOMMOCTD; ITPOU3BOIUTEIILHOCTD, BPEMs, 00bEM
paboThI.

— HaxonuTh 3HaueHue (yHKIIMK 1O 3HAYEHUIO e€ apryMeHTa.

— ITonnmats rpaduueckuil cocod MpencTaBiIeHUs U aHalu3a UHQOpPMaIUK; U3BJIEKATh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEaTHHBIX MPOIIECCOB U 3aBUCUMOCTEH.

— Hcnonp30BaTh CBOMCTBA (YHKUMH 115 aHAIIN3a IPa(UKOB peabHbIX 3aBUCUMOCTEHN (HyIIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIIMH, MPOMEXKYTKH BO3pACTaHUs M yOBIBaHUS
¢byHKUMH, HanOOIbIIIee ¥ HAMMEHbBIIIee 3HAaYCHUS (PYHKIIUH).

— Hcnonp3oBark TpaduKy TSI UCCIEOBAHUS TPOLIECCOB U 3aBUCUMOCTEH; MPH peIICHUH
3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB U peaslbHON KHU3HH.

8 kiacc

Yuciaa 1 BLIYHCTIEHUS

Hppayuonanvuvie uucna

— [loHMMaTh ¥ UCIIOJIB30BATh MPEICTABIEHUS O PACIIMPEHUH YUCIOBBIX MHOXKECTB.

— CB00OTHO ONIepUpPOBATH MOHATHIMHU: KBAAPATHBIN KOPEHb, apU(PMETUICCKHI KBaIPATHBIH



KOpPEHb, UPPALMOHATIBLHOE YHCII0; HAXOAUTh, OLIEHUBATh KBAIpaTHbIE KOPHH, UCIIOIB3YsI IPU HEOO0XO-
JTMMOCTH KaJIbKYJISATOP; BBIIOJIHITH MPE0Opa30BaHMsI BEIPAXKEHUH, COAEPIKAIINX KBaIpaTHbIE KOPHH,
HCIIONIb3Ysl CBOMCTBA KOPHEHN.

— Hcnonb30BaTh HAaydaJgbHBIC IIPEACTABICHUS O MHOXKECTBE ICHCTBUTEIBHBIX YHCEN VIS
CpaBHEHMSI, OKPYTJICHHS M BBIYMCICHUN; N300pakaTh ACHCTBUTEIbHBIC YHCIa TOUKAMU Ha KOOPAH-
HaTHOM IPSIMOM.

— HWcnonp30BaTh 3amucH OONBIINX M MAaJIBIX YHCEN C IIOMOIIIBIXO ACCATHUYHBIX ILpOGGﬁ u
CTCIICHEH Ymciia 10, 3allUCbIBATL W OKPYIJIATH YHCIOBBIC 3HAYCHHUSA PCAJIbHBIX BCIUYHUH C
HCIOJIb30BAHUECM PA3HBIX CUCTCM HBMGPGHHﬁ.

Henumocmo

— CB0001HO OTIEpPUPOBATH MOHIATHEM OCTATKA 110 MOJTYJIIO; IPUMEHSTh CBOMCTBA CPaBHEHHMA
10 MOJIYJIKO; HAXOUTh OCTATKA CYMMBI U IIPOU3BEACHUS 110 JAHHOMY MOJYJIIO.

Auaredpanyeckue BbIpasKeHHUs

/Jlpoono-payuonanshoie gviparcenus

— HaxonuTh omycTuMble 3Ha4eHUsI IEPEMEHHBIX B IPOOHO-PAIIIOHAIBHBIX BHIPAKCHUSX.
— [IpuMeHSITH OCHOBHOE CBOMCTBO PallMOHAIBHOMN IPOOH.

— BrImonsATe npuBeaeHne anredpandeckux apodeil Kk oduieMy 3HaMEeHATelo, CIIOKEHHE,
YMHOXXEHUE, JIeNICHHE anreOpanyeckux Apooeii.

— BBINONHATE TOXIECTBEHHBIE TPE0OPa30BAHNUS PALIMOHAIBHBIX BBIPAKCHHA.

— IlpumensaTs mnpeoOpa3oBaHMsl BBIPAKEHUH U pEIICHUS pa3MYHBIX 33734 U3
MAaTE€MAaTHUKHU, CMEXKHBIX IIPEIMETOB, U3 PEAILHON IIPAKTUKH.

Cmenenu

— HpI/IMCHHTB IIOHATUC CTCIICHHU C LCJIbIM IIOKA3aTCJIEM, BBIIIOJIHATH Hp606p330BaHI/I5{
Bblpa)KeHI/II\/'I, COACpKaMX CTCIICHU C LCJIBIM ITOKA3aTCIICM.

I/Ippauuonaﬂbnble 6blpasricenus

— Haxoauth pomycTuMble 3HAa4€HHMsI NEPEMEHHBIX B BBIPAXKEHUAX, COAEpKAIIUX
apupMeTHYECKIe KBaIpaTHbIE KOPHHU.

— BrmonsaaTte npeoOpa3oBaHus HPPALMOHATIBHBIX BBIPAKEHUH, HCHOJIB3Ys CBOMCTBa
KOpHEH.

YpaBHeHHUs M HEPABEHCTBA
— Pemars kBajgpaTHbIC ypaBHEHUS.
— Pemate 1po6GHO-paniioHaIbHBIE YPaBHEHHUSI.

— Pemare nMHENWHBIE ypaBHEHUs C IIapaMeTpaMH, HECJIOXKHBIC CHUCTEMBbI JIMHEWHBIX
YPaBHEHUH C IIapaMeTPaMH.

— IIpoBoauTh MCCIIeIOBaHNS YPAaBHEHUN U CHCTEM YPaBHEHHIA, B TOM YHCIIE C TIPUMEHEHUEM
rpadUueCcKuX IpeCTaBICHNN (yCTaHABIIMBATh, UMEET JIM YPaBHEHUE WIIH CHCTEMa YPaBHEHHIA perie-
HUS, €CJIU UMEET, TO CKOJIBKO, U TIp.).

— IlepexoauTs OT ClOBECHOH (OPMYIHMPOBKM 3ahaudl K €& anredpanyeckoil MoJenu ¢
IIOMOILIBIO COCTABJICHUS YPAaBHEHHUsI UM CUCTEMBI YPAaBHEHUI, HHTEPIPETUPOBATH B COOTBETCTBUU C



KOHTEKCTOM 3aJ1a4¥ IT0OJIy4YEHHBIN pe3yJIbTar.

— IIpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB IS CPABHEHMS, OLICHKH; PEIIATh JTUHEHHBIC
HEPaBEHCTBA C OJJHOM NMEPEeMEHHON U UX CUCTEMBbI; 1aBaTh rpa)uuecKyIo HIUTIOCTPALINI0 MHOXKECTBA
peLICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUH

— [lonuMate ¥ HCIONB30BaTh (PYHKIMOHAIbHBIE TMOHATHS W S3bIK  (TEPMMHBI,
CUMBOJIMYECKHE O00O03HAUCHHsI); OINpPEeNATh 3HaueHHEe (YHKIMM IO 3HAUYCHUIO apryMEHTa;
OIIpEIeNIATh CBOWCTBA (PYHKIIUH 110 €€ TpaduKy.

— Crtponts rpaduky QyrKImi y = ax?, y=x2+ b, y=x>, y=|x|,y=Vx,y= s 1 OIUCHIBATH
CBOWCTBA YUCIOBOM PyHKIMH 10 €€ TpaduKy.

9 kiacc

Yucsa v BbIYUCTCHUSA

— CB000OHO OmepupoBaTh MOHATUSIMHU: KOPEHb #-H CTENEHM, CTENEHb C PAlMOHAIbHBIM
[I0Ka3aTeJIeM; HAXOAUTh KOPEHb 71-i CTEIIEHU, CTEIIEHb C PALMOHAIBHBIM I10KA3aTelleM, UCIIOJIb3YsI
IpU HEOOXOJMMOCTH KaJIbKYJISITOp; NPUMEHATH CBOHCTBA KOpHS #-H CTENEHM, CTENEHU C
palMOHAIBHBIM [1I0KA3aTEIEM.

— Hcnonb30BaTh MOHATHE MHOMKECTBA ACHUCTBUTEIBHBIX YHCEI IIPU DPELICHUM 3a]ad,
IIPOBEACHUH PACCYXKIACHUHN U 10KA3aTEIIbCTB.

— CpaBHMBaTh U yHOPSAAOYUBATH JECHCTBUTENbHBIE YMCIA, OKPYIJISATH JIEHCTBUTEIIBHBIE
YHCJIA, BBITOIHATE IPUKUIKY PE3YJIBTATA BBIYUCICHUH, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

MHoOro4/ieHsbl

— CBOOOZHO OIEpUPOBATh TOHSATHEM KBAJIpAaTHOrO TPEXWICHA; HAXOIUTh KOPHH
KBaJPAaTHOI'O TPEXUJICHA.

— PacknanpiBaTh KBaIpaTHBIA TPEXUWIEH HA TUHEUHBIE MHOKHUTENH.
YpaBHeHUS M HEPaBEHCTBA

— PemaTth nuHelHbIC W KBaJpaTHBIC YpaBHEHUs, YPaBHEHUs, CBOAAIINECS K HUM, TPOOHO-
paLMOHAIbHBIC YPABHEHUS.

— Pemats HeclI0KHBIE KBaIpaTHBIC YPABHEHUS C IaPAMETPOM.

— PewaTte nuHENHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; HCIIOJIb30BaTh METOJ
MHTEPBAJIOB; M300pakaTh PELICHHE HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3allUCBHIBATh PELICHHUE C
IIOMOUIBIO CUMBOJIOB.

— Pemats cucTemsbl IBYX JIMHEWHBIX YPAaBHEHHUU C JBYMS IIEPEMEHHBIMU U CUCTEMBI BYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

— PemaTh HECIIOKHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUN C TaPaAMETPOM.

— IlpuMeHATP MeTOAbl PaBHOCWJIBHBIX IpPeoOpa3oBaHM, 3aMEHbl IEPEMEHHOM,
rpauuecKoro MeToa Mpy peleH!H ypaBHeHUH 3-i 1 4-i cTeneHei.

— Pemarp cucrembpl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOUYAIOLIUE
KBaJpaTHOE HEPABEHCTBO; HM300pa)kaTb pEIIEHHE CHCTEMbl HEPABEHCTB HA YHCIOBOH MPSMOI,
3aMHCHIBaTh PELIEHUE C TIOMOIIbIO CUMBOJIOB.



— Pemath YpaBHCHUS, HCPABCHCTBA U HUX CUCTCMbI, B TOM YHCJIIC C OrpaHUYCHUSAMMU,
HaImpuMmep, B HCJIbIX YHUCIaX.

— IIpoBoaMTH MCCIIEIOBAHMS YPABHEHUH U CHCTEM YPaBHEHHIA, B TOM YHCIIE C TPUMEHEHUEM
rpadUuecKuX IpeCTaBICHNN (yCTaHABIIMBATh, UMEET JIM YPaBHEHUE WIIH CHCTEMa YPaBHEHHIA perie-
HUS, €CJIU UMEET, TO CKOJIBKO, U TIp.).

— Pemarp TekcToBBIE 3a7auM anreOpaMyecKUM CIIOCOOOM C IMOMOIIBIO COCTABICHHS
YPaBHEHUH, HEPABEHCTB, UX CUCTEM.

— HMcnonb30BaTh ypaBHEHHUs, HEPABEHCTBA U X CUCTEMBI JUUISl COCTaBICHUS MATEMaTUYECKOM
MOZEJIM PEAIBHOM CUTYALMK WU NIPUKIIAIHOM 3a1a4l; UHTEPIPETUPOBATH I1OJIyYECHHbIE PE3YJIbTAThI
B 33JIJaHHOM KOHTEKCTE.

DyHKUUH

— CB0OOHO OTEepHPOBATh MOHATUSAMU: 3aBUCUMOCTbD, (PyHKIMS, rpaduk QyHKIUH, IpsiMast
MPONOPIMOHATLHOCTb, JIMHEHHAs: PyHKIUS, 00paTHAast IPOIOPLUOHATIBHOCTD, Tapadoia, Tunepooa,
KyCOYHO-3a/1aHHast (DyHKITHSL.

— HccnenoBath QyHKIMIO Mo e€ rpaduky, yCTaHABIMBATh CBOWCTBA (PyHKIMil: 0OiacTb
OTIpENICJICHUsI, MHOXKECTBO 3HAUEHUH, HyIu (QYHKUUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXYTKH BO3pacTaHWs W YObIBaHHs, YETHOCTH/HEUETHOCTb, HaMOOJbIIEE M HaMMEHBIIIEEe
3HAYEHUs, ACUMITOTHI.

— Pacno3naBare kBagpatuyHylo (yHKOHIO TIO (opMmynie, TPUBOIUTH MPUMEPHI
KBaJPAaTUYHBIX QYHKLIUH U3 peaqbHON )KU3HU, (PU3UKH, TEOMETPHUH.

— Omnpenensate NOJOKEHUE Tpaduka KBAAPaTUYHONW (YHKIMH B 3aBUCUMOCTH OT e€
KO3 PHUIIUEHTOB.

— Ctpoutb rpaduk KBaApaTHIHOMN (HyHKIMH, ONUCHIBATH CBOMCTBA KBAAPATUIHON (DYyHKITHH
o e€ rpaduky.

— HMcnonp30BaTh CBOWCTBA KBaAPATUYHON (PYHKUIUH JUIS PEILICHHS 3aad.

— Ha npumepe kBagpatuuHoil pyHKIUM cTpouTh rpadux Gynkuuu y = af (kx + b) + c ¢
MOMOIIBIO TIpeoOpa3oBanuii rpaduka GpyHkmu y = f(x).

— WamoctpupoBaTh ¢ MOMOIIBIO rpaduka peasbHyI0 3aBHCUMOCTh WM IPOIECC MO UX
XapaKTEPUCTUKAM.

ApudmMernyeckas 1 reoMeTpHYeCKas IPOrpeccuu

— CB0OOOJHO oOmepupoBaTh MOHATUSMH: IIOCJIEIOBATEILHOCTh, apupMeTHyeckass Hu
TE€OMETPUYECKAs IIPOIPECCHH.

— 3agaBarh MOCJIEOBATEIILHOCTH Pa3HBIMU CHOCOOAMU: OMHMCATENBHBIM, TAOIUYHBIM, C
MOMOIIBIO (POPMYJIBI /1-TO WICHA, PEKYPPEHTHBIM.

— BBINONHATE BBIYUCICHHUS C HCIOJIb30BaHUEM (OPMYJT #-TO 4WieHa apuPMETHYECKOH H
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

— M300pakaTh 4IE€HBI OCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM TIIOCKOCTH.

— Pemars 3amaun, cBsA3aHHBIE C YUCIOBBIMU IIOCJIEIOBATEIBLHOCTMHY, B TOM YHCIIE 3a1a4l
U3 peasbHOM KU3HU (C MCIIOIB30BAaHUEM KaIbKYJISATOPA, HU(PPOBHIX TEXHOJIOTHIA).

— Pacmo3naBars u MPUBOAUTH IMTPUMCPLI KOHCUHBIX U OECKOHEUHBIX HOCHGI[OB&TCJIBHOCTGP'I,



OTPaHUYECHHBIX
OCJIEIOBATEILHOCTEN.

MOCJIEI0BAaTEIbHOCTEH,

MOHOTOHHO

BO3pacTAIOIINX

(yOBIBaromImXx)

— HmMmeTh OpeACTAaBJICHUC O CXOAUMOCTH HOCICAOBATCIBHOCTH, YMCTh HAXOAUTH CyMMY

0eCcKOHEeUHO yOBIBAIOIIEH reOMETPUUECKOI MPOrPECCHH.

— [IpuMeHATh METOI MATEMATUYECKOM MHIYKIMU IIPU PELIEHUHN 3a0a4

TemaTn4yeckoe NIaHNpoBaHue y4eOHOro Kypca (1o rogaM o0y4eHust)

7 kaacc (102 4)
DJIEeKTPOHHBIE
Ha3zBanue pa3aena OcHoOBHBbIE BU/bI
OcHoBHOE (uudgposrbie)
(Tembl) (UM CII0 JeATeJIbHOCTH
coJep:KaHue o0pa3oBaTe/bHbIE
4acoB) o0yyarommxcst
pecypcesbl
Yucaau PaunonansHbIe CucremaTu3upoBath u 1. MaTtemaruka.
BBIYHCJICHUS yucna. CpaBHEHUE, oboramats 3HaHUs 00 Anrebpa, 7 knacc,
PaunonanbHble yIOPsAI0YMBAHUE U OOBIKHOBEHHBIX U OI'AOY AIIO
yHciaa apupmMeTHuecKue JECATUYHBIX APOOsX. «Axanemus
nopropenue) (8 EUCTBHUS C MuHnpocseneHus
( P )( a CpaBHUBaTh U pocseie
q) palMOHAIBHBIMU Poccun»
yIOpPSI0YUBaTh JpodHu,

yuciiamy. YucioBas
npsiMasi, MOZyJib
qycla.

[IpoueHnTsl, 3an1UCh
MPOLICHTOB B BUJIE
IpoOu U IpodH B
BUJIE TIPOLICHTOB.
Tpu ocHOBHBIE
3a/1auu Ha
MPOLEHTHI. Pemenue
TEKCTOBBIX 3aJ1a4
apu(pMETHIECKUM
CIIOCOOOM.

Pemenue 3anau u3
peaabHON MPAKTUKH
Ha YacTH, IpooH,
MPOLEHTHI,
MIPUMEHEHUE
OTHOIIICHUN U
IIPONIOPLUH IIPH
peLICHUH 3a/1a4.
PeanbHbie
3aBUCHUMOCTHU;
pelIeHKE 3a/1a4 Ha
NBUXKEHME, padoTy,
MOKYIIKH, HAJIOTH

npeoOpa3oBbIBas NMpU
HE0O0X0IMMOCTH
JecSITUYHbIE Ipodu B
OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B
JeCSITHYHBIC, B YACTHOCTH, B
0ECKOHEUHYIO JICCATUYHYIO
npoOsb. [IpuMeHsTh
pa3zHooOpa3HbIe CIIOCOOHI U
npUEMBI BBIYUCICHHS
3HAYEHUH TPOOHBIX
BBIPAYKEHHI, COJIEPKALLUX
OOBIKHOBEHHBIE U
JeCSATUYHbIE Jpoou:
3aMEHSTh MPH
HE00X0IMMOCTH
JECATUYHYIO IpO0h
OOBIKHOBEHHOU U
OOBIKHOBEHHYO
JECATHYHOM, TPUBOIUTH
BEIpaKEHUE K opMe,
Hauboee ya100HOH aist
BBIYHCIICHUI,
peoOpa3oBLIBAThH APOOHBIC
BBIPKEHUS HA YMHOKEHUE
U JIeTICHUE NeCATUIHBIX

2. lomamaue
3a/1aHusl.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3a/1aHusl.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocsemeHue»

Ipo0Oeii K TeHCTBUSM C




O CJIbIMHU YHCJIaMU.

PemraTte 3agaun Ha 4acTy,
IIPOLIEHTHI, IPONIOPLUH, Ha
Hax0XJAeHHUE Apoou
(mporeHTa) OT BEJIUYUHBI U
BEJIMYUHBI 110 €€ ApooH
(mporienty), npobu (mpo-
LIEHTa), KOTOPBIA COCTABIISAET
OJIHA BEJINYMHA OT IPYroMu.
[IpuBoauTh, pazoupaTs,
OLIEHMBATh Pa3JIMYHbIE
pelIeHus, 3alUCH peIeHUI
TEKCTOBBIX 3aj1au.

DyHKIUH:
Koopaunartel u
rpaguxu.
@Oynknum (12 v)

Koopaunara touku
Ha [IPSIMOM.
Hucnoseie

MIPOMEXKYTKH.
Paccrosinne mexny
JBYMSI TOUKaMU
KOOPJMHATHOU
IIPSIMOM.

IIpssMmoyronbHas
cucTeMa KOOpHMHAT.
Abcuucca u
OpAMHATa TOYKU Ha
KOOPJAMHATHOU
TUIOCKOCTH.
[Tpumeps! rpadukos,
3aJJaHHbIX
dbopmymamu. UreHue
rpauKOB pearbHbIX
3aBUCUMOCTEH.

OyHKIHOHATIBHBIE
3aBUCUMOCTH MEXIY
BEJIMYMHAMU.
[TonsTue QpyHKIUN.
DyHKIMSA KaK
MaTeMaTH4ecKas
MO/JIEJIb PEATBHOTO
nporecca. O6mactb
OTIpeIeNIeHUs 1
o0acTb 3HaUE€HUI
byskun. CiocoObt
3agaHus (QyHKIHMH.
I'paduk pysakumun

Hcrionb30BaTh TaOIHIEI,

CXEMBI, YUEPTEKH, IPYTHUe

CpEeICTBA MPECTABICHUS

JAHHBIX MPU PEIICHUH 3a-
Ia4u.

Pacno3naBath ¥ OOBSICHSTS,
ONMUPAsICh HA OINPEACIICHHUS,
MPsIMO MPOMOPLIMOHATILHBIE
1 00paTHO Tpo-
MOPLIMOHATIbHBIE
3aBUCUMOCTHU MEXIY
BEJIMYMHAMU; IPUBOJUTH
MIPUMEPBI ITUX
3aBUCUMOCTEN U3 PEATIBHOTO
MUpa, U3 JPYTUX YI4EOHBIX
MPEAMETOB.

Pemate mpakTuko-
OpPUEHTUPOBAHHBIE 33/1a4H,
Ha NpUMEHeHHe apo0ei,
IIPOLICHTOB, IPSIMOHN U
oOpatHoit
MIPONOPLUOHAIBHOCTEH,
IIPOIIOPLUI

N3o06paxaTs Ha
KOOPJIMHATHOMU IIPSIMOM
TOYKH, COOTBETCTBYIOIIINE
3aJaHHbIM KOOpAMHATAM,
Jy4H, OTPE3KU, UHTEPBAJIbL;
3aMMChIBAaTh UX HA
anreOpanyecKoM s3bIKE.
OtmeuaTs B KOOpAUHATHON
IJIOCKOCTH TOYKH 110

1. Maremaruka.
Anrebpa, 7 kiacce,
OI'AOY JIIO
«AxamemMus
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHUs.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3a/1aHUs.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocserienue»




3aJJaHHBIM KOOpAMHATAM;
CTPOUTH TPaPUKH HECIOXK-
HBIX 3aBUCHUMOCTEH,
3aJaHHbIX (POpMyJIaMH, B
TOM YHCJIE C TIOMOIIBIO
UPPOBBIX Ta0OPATOPHIA.

IIpuMeHATH, U3y4yaTh
MIPEUMYIIECTBA, HHTEPIIPE-
TUPOBATh IrpaduuecKuit
Croco0 MpeAcTaBIeHUs U
aHanIM3a pa3HooOpa3zHon
KU3HEHHOM NH(pOpMAIHH.
OcBauBatb NOHATHE
(GyHKIMH, OBJIa/IeBaTh
(GyHKIMOHATBLHON
TEPMUHOJIOTHEH.

Haxoauts obnacts
oTpesieNieHus] U 00J1aCTh
3Ha4eHUH PYHKLIUH.

Hcnonp3oBath pa3inyHble
crocoObl 3aaHus GYHKINH.
Hcnons3oBats cBOMCTBA
GbyHKIUH 1715 aHaTM3a
rpauKOB peabHBIX
3aBUCUMOCTEN (HyJIH
(bYHKINHU, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA
(bYHKINHU, TPOMEXKYTKH
BO3pacTaHus U yObIBaHUS
¢byHKuMM, HauboIbIIee U
HaMMEHbIIIee 3HAYCHUS

GYHKITIH)

Auaredpanyeckue
BBIPaKeHUSI:
Beipakenus ¢
nepeMeHHbIMH (6

)

BeIpaxenue ¢
MepeMEHHbIMU. 3Ha-
YEHHE BBIPAIKEHUS C

IIEPEMEHHBIMH.

[IpencraBnenue
3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUJIE

¢dopmybl. Bei-
YHUCJIEHUS 10
bopmynam

OBnageTs anredpandeckoi
TEPMUHOJIOTUEN U
CHUMBOJIMKOU, IPUMEHSATH €€
B IIPOLIECCE OCBOCHMUS
y4eOHOT0o Marepuania.

Haxonute 3HaueHus
BBIPAXKEHUI C IEPEMEHHBIMU
[IpY 3aJJaHHBIX 3HAYECHUSIX
[IEPEMEHHBIX; BBITIOJIHATh
BBIUMCIICHHS 110 popMyJiam,
JIOITyCTUMBbIE 3HAYEHUS
MIEPEMEHHBIX

1. MaTemaruka.
Anrebpa, 7 knacc,
Or'AOY AIIO
«Axanemus
MuHnpocseneHus
Poccuny»

2. JlomarnrHue
3a/laHusl.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII

pecype»
Jomartaue




3a/laHusl.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocseenue»

YpaBHeHus u
CHCTEeMBI
YPaBHEHMI1:
JIuneiinbie
ypaBHeHus (8 1)

YpaBHeHuUE ¢ OJHOU
nepemeHHoil. Kopenn
YPaBHEHHSI.
CoiicTBa ypas-
HEHUU C OJTHOU
rnepeMeHHou. PaBHo-
CHWJIBHOCTh
YPaBHEHHUHU.
YpaBHeHUE Kak
MaTeMaTHYeCcKast
MOZEJIb peaabHON
CUTYallUN.

JIuneiinoe
YpaBHEHUE C OAHOMN
nepeMeHHou. Yucio
KOpHEH JIMHEHHOr O

ypaBHeHus. Pemenue
TEKCTOBBIX 3aJ1a4 C
MTOMOUIBIO JINHEHHBIX
YPaBHEHHUHU.
JIuneiinoe
ypaBHEHHUE,
coJiepaKallee 3HaK
MOJYJISt

Pewats nuHeliHOE
yYpaBHEHUE C OJHOU
[IEPEMEHHOM, IPUMEHSS
IIpaBWJIa EPEX0/1a OT
UCXOJHOI0 YpPaBHEHHUS K
PaBHOCUJIILHOMY €My OoJiee
rpocroro Buaa. [Iposepsrs,
ABJIETCS JIU KOHKPETHOE
YHCIJIO KOPHEM YpaBHEHHUS.

OmnpenensTb Ynuciio KOpHEn
JIMHEHHOT O ypaBHEHUS.
Pewrats nuHenHoOE
yYpaBHEHUE, COJepKallee
3HaK MOAYJIS.

CocraBnsTh 1 pemaTh
YpaBHEHHUE 10 YCIIOBUIO 3a-
Jla4ul, UHTEPIIPETUPOBATD B
COOTBETCTBUU C KOHTEKCTOM

3a/1a4u MOy YCHHBIN

pe3yJsbTar

1. Maremaruxka.
Anrebpa, 7 knacc,
OI'AOY JIIO
«AxamemMus
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHUsl.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomamnue
3a/1aHUs.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbcTBO
«IIpocserenue»

Yucaa v BbIYNC-
Jenusi: CTeneHn C
HATYPAJIbHBIM
nmokasareJsieM (5 4)

CreneHs ¢
HATypaJbHbIM
nmokazaTejieM U eé
CBoOIicTBA. 3aIHCh
Yuciia B JeCATUIHOM
MO3UITMOHHOM
CHUCTEME CUHUCICHUS

[TpuBOIUTE YHCIOBEIE U
OyKBEHHBIE TIPUMEPHI CTe-
MIEHU C HATypaTbHBIM
IoKa3arejieM, OOBbSICHSS 3Ha-
YEHUSI OCHOBAHUS CTETICHH U
1oKa3arteJsi CTETeHH!,
HAXOJWTh 3HAUCHUS
creneHe Buna a”' (a —
m000€ paluoHaIbLHOE YKCIIO,
1 — HaTypaJbHOE YHCIIO).

I[ToHuMaTs CMBICI 3aIUCH
OOJIBILINX YUCEN C TTOMOILIBIO

1. Maremaruka.
Anrebpa, 7 kinacc,
OI'AOY JIIO
«AxamemMus
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHusl.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI

pecype»




JECATUYHBIX Ipo0eii n
crencHer ynciua 10,
NPUMEHSTH UX B PEaJIbHBIX
CUTYyalHsAX

JlomamHue
3a/1aHUS.
OcHoBHOE o0111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocseienue

Auaredpanyeckue
BBIPa/KeHUSI:
MHuorouiensi (16

)

OIHOYICHEI.
OnHouwieH
CTaH/IapTHOTO BUJA.

CreneHp OMHOWICHA.

MHOro4JICHHI.
MHorouJjieH
CTaHJapTHOTO BHUJIA.
CrerncHb
MHOT'OYJICHA.
CnoxeHue,
BBIYMTAHHC,
YMHOXXEHHE U JIeTie-
HHC MHOTOYJICHOB.
[TpeoOpaszoBanue
LIEJIOTO BBIPAKEHUS
B MHOrouieH. Kopau
MHOT'OYJICHA.

ToxnecTso.
ToxiecTBEHHbIE
npeoOpa3oBaHus
anreOpandecKux

BBIPAKCHUI.
Jloka3aTenbCTBO

TOXJIECTB

OBnaneTs anredpandeckoiu
TEPMUHOJIOTUEN U
CUMBOJIUKOU, IPUMEHSATD €€
B IIPOLIECCE OCBOCHMUS
y4eOHOT0o MaTepuania.

[IpuBOAUTE OAHOUJIEH U
MHOTOWIEH K CTAaHIAPTHOMY
BH]LY.

Ornpenensth CTeneHn
OJHOYJICHA ¥ MHOTOYJICHA.
BoINonHATE yMHOKEHHE
OJHOYJICHA HA MHOTOYJICH.
BrImomHATE cliokeHue,
BBIYUTAHUE, YMHOKEHUE U
JIEJICHHE MHOTOYJICHOB.

Haxonute kopHU
MHOI'O4ICHA.

DopMyIMpOBATH
OIIPEEIIEHUE TOXKIECTBEHHO
PABHBIX BBIPAKEHUI.

Hcnonb3oBaTh ImpaBuja AJjist
J0Ka3aTcJIbCTBaA TOXICCTB.

Brinoauars
TOKIECTBEHHEIE
npeoOpa3oBaHus

IIEJIOTO BBIPAXKCHUS B
MHOTOYJICH MPUBEICHHEM
IMOJOOHBIX ClIaracMBbIX,
PacKpbITHEM CKOOOK.

OcCy1LIecTBIATh pa3IoKeHue
MHOTOYJICHOB Ha
MHOKUTENH ITyTeM
BBIHECEHUS 32 CKOOKH
00111eT0 MHOKUTEIIS,

1. MaTemaruka.
Anrebpa, 7 knacce,
Or'AOY AIIO
«Axanemust
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHUs.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3a/1aHUS.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbcTBO
«IIpocserienue»




METOOM I'PYIIIHPOBKH.

[IpumensTs npeoOpa3oBaHue
MHOTOYJIEHOB ISl pEIICHUS
pa3IMYHBIX 33]a4 U3
MaTEMaTHKH, CMEKHBIX
IIPEAMETOB, U3 PEAILHON
MIPaKTUKU.

3HaAKOMUTBLCS C UCTOPUEH
Pa3BUTHUS MAaTEMATUKHU

Auredpanyeckue
BbIPaKeHHS:
Dopmy.ibl
COKPAILLIEHHOT 0
yMHOxkeHus (11 u)

DopMysl
COKpAILEHHOTO
YMHOXEHUS: KBaJpaT
CYMMBI M KBaJpar
Pa3HOCTH JBYX
BBIPaXXKCHUH, KBaIpaT
CYMMBI HECKOJIBKMX
BBIpaXKEHUH, KyO
CYMMBI U KyO
Pa3HOCTH JBYX BbI-
paXXeHui, pa3sHOCTb
KBaJIpaToOB JBYX
BBIPAKCHMUI,
IIPOU3BEICHUE
Pa3HOCTH U CyMMBI
JBYX BBIpaXXCHUH,
CyMMa U pa3HOCTh
KyOOB JIBYX
BBIPAKCHUM.
Pasnoxenue
MHOTrOYJIEHA Ha
MHOKUTEIH.
Brinecenue o0miero
MHOXKHTEJIS 32
ckoOku. Meron
IpyHIUPOBKU

OBnazieTh anredpandecKkoi
TEPMHUHOJIOTUEN U
CUMBOJIMKOH, IIPUMEHSTH €€
B IIPOIIECCE OCBOCHHUS
y4e0HOro MaTepuaia.
BBINONHATE TOXK/IECTBEHHBIE
npeoOpa3oBaHus 1EIOr0
BBIPA)XEHUSI B MHOTOUJICH
NPUBEACHUEM TOT00HBIX
CJIaraeMbIX, paCKpbITHEM
CKOOOK, C UCIIOJIb30BaHUEM
bopMyI COKpaIEHHOTO
yMHOXKeHUs. OCyIECTBIATh
pasiokeHHue MHOTOUYJICHOB
Ha MHOXKUTEIIH ITyTEM
BBIHECEHHS 32 CKOOKH
00IIIer0 MHOKHUTEIIS,
METOZIOM TPYIITHPOBKH,
npuMeHeHUs HOopMyJIbI
COKpaIIEHHOIO YMHOXECHUS.

[TpumensTh peodpazoBanue
MHOTOYJICHOB JUIsl PELICHHUS
pa3NUYHbIX 33j7a4 U3
MaTEeMaTHKH, CMEXHbIX
IIPEAMETOB, U3 PEAIBHOU
NPaKTUKU.

3HAKOMUTBLCS C UCTOPUEH
pa3BUTHUSI MATEMATUKHU

1. Maremaruka.
Anrebpa, 7 knacce,
®I'AOY 11O
«Axanemus
MuHnpocBeLeHNs
Poccuny»

2. lomamaue
3aJIaHUS.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3aJ]aHUSL.
OcHoBHOE 0011I€EE
oOpa3oBaHmUe.
Anrebpay, 7-9
knacc. AO
«H3maTensCcTBO
«IIpocserienue»

Yucaa u
BbIYHMCJICHUS:
JeanmocTsb (8 4)

JleTuMOCTh IIENIhIX
yucen. CBoiicTBa
JIEITUMOCTH.
IIpocTeie n
COCTaBHBIC YHCIIA.
YETHBIC U HEUETHEIC

yucna. [Ipusnaku

[IpuMeHATH CBOMCTBA
JEITUMOCTH.

[IpuBOoaUTE IPUMEPHI U
pacIo3HaBaTh IIPOCTHIEC U
COCTaBHBIC YHCJIIA, YETHBIC U
HEYETHBIE YUCIIa.

1. Maremaruka.
Anrebpa, 7 kinacc,
®I'AOY 11O
«Axanemus
MuHnpocBeLEeHNs
Poccuny»

I[OKEBBIBB.TB " NPpUMCHSTH




JIeINMOCTH Ha 2, 4,
8,5,3,6,9,10, 11.
[IpusHaku genumo-
CTH CYMMBI U
MIPOU3BEICHUS
LEJIbIX YUCEI MPU
pelieHuu 3a1a4.
Haubonpimmit
001K NeTUTeNb U
HauMeHbIIee odIee
KpaTHOE JABYX YHUCEII.
B3anMHo nipocTeie
yucia. AJIroputmM
EBxnupa. Jlenenue c
OCTaTKOM.
CpaBHEHHUS 1IENIBIX
YHCEJ 110 MOAYJIIO
HATypaJIbHOT'O YUCJIa

MIPU3HAKYU JCIMMOCTHU Ha 2,
4,8,5,3,6,9,10, 11,
MPU3HAKHU JETUMOCTH

CYMMBI ¥ IPOU3BEACHUS
1enbIx yucen. Haxoautsb
HanOOJIBIITNAI OO
JIENUTETh ¥ HAUMEHBIIIee
o0111ee KpaTHOE JABYX YHCEI.

Pemrate mpakTuko-
OpPUEHTUPOBAHHBIC 3a/1a4H,
UCTIONb3Ysl HAaHOOIBIINI
OOIIMI NeNUTENh, HAMMEHb-
iee o0Iiee KpaTHoe ABYX
YHCe.

Pacno3naBaTth B3auMHO
npocteie yncia. [Ipumenars
anroputm EBkiuna.

DopMyIMpOBATH
OIIpEeEIeHUs JEIUMOCTH
HAlEJI0, YUCEIl, CPABHUMBIX
10 JaHHOMY MOJYJIIO.

BrInmonHaTe neineHue ¢
OCTaTKOM

2. lomamaue
3a/1aHUS.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3a/1aHUsl.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocseenue»

DyHKIUH:
JIuneiinasn
¢ynxnus (12 4)

JInnennas
bynkuus, eé
CBOMCTBA.

I'padux nmuHeHOM
¢bynkuuu. I'papuk
byHkuuu y = [X|.
Kycouno-3anannbie
GbyHKIIUN

Pacno3zHaBath nuHEHYIO
byskImio y = kx + b,
OIIMCHIBAaTh €€ CBOMCTBA B
3aBUCHUMOCTH OT 3HAUYCHUI
ko3¢ dunmeHTos k u b.

Crpouts rpaduku TMHEHHOM
bysakun, QyHkouu y = [x|,
KYCOYHO-33/IaHHOM
GyHKIMH.

Hcnonb3oBate udpoBbIe
pecypcehl 1JIs IOCTPOCHUS
rpaduKoB QYHKUIUH 1
U3Y4YEHUs] UX CBOMCTB.
[IpuBoauTE IPUMEPHI
JIMHEUHBIX 3aBUCUMOCTEH B
peanbpHBIX IIpoleccax u
SIBJIICHUAX

1. MaTemaruka.
Anrebpa, 7 kinacc,
Or'AOY AIIO
«Axkanemust
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHUSl.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomamxue
3a/1aHUSl.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
Anrebpay, 7-9
kiacc. AO
«3narenbcTBO
«IIpocserienue




YpaBHeHus u
CHCTEeMBI
YPaBHEHMI1:
Cucrembl
JIMHEMHBIX
ypaBHeHuii (10 1)

YpaBHeHUE € IByMs
[IEPEMEHHBIMHU.
I'padux nuHeHOTO
YPaBHEHHUS C ABYMs
[IEPEMEHHBIMHU.
Cuctembl TUHEHHBIX
YPAaBHEHUH C IBYMs
[IEPEMEHHBIMHU.
I'paduueckuii meToq
peLICHUS CUCTEMBI
JIMHEVUHBIX
YPaBHEHUH C IBYMsI
[IEPEMEHHBIMHU.
Pemenne cucrem
JIMHEVUHBIX
YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU
METOJIOM IOACTAHOB-
KM U METOJIOM
cnoxenus. Cucrema
JIBYX JTUHEHUHBIX
YPAaBHEHUH C IBYMs
NEPEMEHHBIMU KaK
MOZEJIb peaabHON
CUTyaluu

CrpouTh B KOOpAMHATHOMN
TUIOCKOCTH Tpaduk Ju-
HEHHOTO YpaBHEHUS C ABYMS
NEePEMEHHBIMH; MOJIB3YSChH
rpaduKoM, IPUBOIUTH
IPUMEPHI pEIICHUS
ypaBHEHHUS.

Haxonuts pemenue
CUCTEMBI JIBYX JIMHEUHBIX
YPAaBHEHUU C ABYMs
[IEPEMEHHBIMU.

CocraBnTth 1 pemaTh
CUCTEMY ABYX JIMHEHHBIX
YPAaBHEHUH 110 YCIIOBUIO

3aJ]a4M, UHTEPIIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM
3a/1a4u MOy YCHHBIN
pe3yabTrar

1. MaTemaruka.
Anrebpa, 7 kiacce,
Or'AOY AIIO
«Axkanemust
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHUsl.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomamnue
3a/1aHUs.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocserienue

IloBTOpPEHUE H
0000menue (6 1)

IToBTOpEeHME
OCHOBHBIX TTOHSTHI
Y METOJIOB Kypca 7
Kj1acca, 0000IIeHne

3HAaHUH

Br1bupath, npuMeHsTh
OLIEHUBATh CIIOCOOBI CPaB-
HEHMSI YK CEJl, BBIYMCICHUH,
TOKIECTBEHHBIX MPE00-
pa3oBaHui anredpanvecKux
BBIPAKCHUM, pELICHUS
YPaBHEHUH U CUCTEM
ypaBHEHHH, 3aaHus QyHK-
LW, aHAJIN3a U IIOCTPOEHUS
UX TrpauKOB.

Hcnonn3oBarh
(GyHKIIMOHATIBLHO-
rpaduueckue
NPEICTABICHUS TS
pelIeHus 3a1a4.

OcyiecTBIsTh
CaMOKOHTPOJIb
BBIIIOJIHSIEMBIX JCUCTBUHI U
CaMOIIPOBEPKY pe3yJibTaTa
BBIYHCJICHUI,

1. MaTemaruka.
Anrebpa, 7 knacc,
Or'AOY AIIO
«Axkanemust
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHUs.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII
pecype»
Jlomamnue
3a/1aHUs.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbcTBO
«IIpocserienue»




npeoOpa3oBaHuii,
IIOCTPOEHUM.

Pemate 3a1auu u3 peanbHOU
JKU3HU, IPUMEHSATD
MaTEeMaTUYeCKUE 3HAHUS I
peleHus 3a1a4 u3 Apyrux
IIPEAMETOB.

Pemarts TekcTOBBIC 3a0aUH,
CpaBHUBATbh, BEIOUPATH
CIIOCOOBI pelIeHMs 32191

8 kiacc (102 v)

DJIEeKTPOHHBIE
Ha3Banmne OcHoBHBIE BHIbI
OcHoBHOE (uudgposrbie)
paszaena (Tembl) AeITeJIbHOCTH
coJep:kaHue o0pa3oBaTe/bHbIE
(UM CJI0 YaCcoB) o0yyarmmxcs
pecypcesl
YpaBHeHuUs U UYucnossie @opMynMpOBaTH CBOWCTBA 1. MaTtemaruka.
HEPABEHCTBA: HEPAaBEHCTBA. YHCIJIOBBIX HEPABEHCTB, Axnrebpa, 8 kiacc,
HepasenctBa (14 | CBoiicTBa YMCIIOBBIX WJUIFOCTPUPOBATH UX HA OI'AOY AIIO
q) HEPaBEHCTB. KOOPJAHMHATHOM IIPSIMOiA, «Axanemus
Jloka3aTesnbCcTBO JIOKa3bIBaTh ajdredpandecku. | MUHIPOCBEIICHHS
HEPaBEHCTB. Poccuny»

Hepasencrtso ¢
[IEPEMEHHOM.
Crporue u HecTporue
HEPaBEHCTBA.
Cnoxenue u
YMHOKECHHE
YHCJIOBBIX
HEPaBEHCTB.
OuenuBanue
3HAYEHUs
BeIpakeHUs. [lonaTHe
0 peleHun
HEPABEHCTBA C OJTHOU
[IEPEMEHHOM.
MHoxkecTBO pe-
LICHUN HEPaBEHCTBA.
PaBHOCWIBHBIE
HEPaBEHCTBA.
HepaseHctBo-
CJIEICTBHE.
Yucnossie

OueHuBaTh 3HAYCHU
BBIPAKECHMUSI, UCTIOJB3YS HE-
paBEHCTBA.

IIpuMeHATH CBOMCTBA
HEPABEHCTB B XOJI€ PEILLIEHUs
3a/1a4.

Onpenenarbs paBHOCUIIbHBIC
HepaBeHcTBa. [IpuBoauTH
IIPUMEPBI PELICHUI
HepaBeHCTB. Pemate
JIMHENHbIC HEPABEHCTBA C
OJIHOM IIEPEMEHHON,
CUCTEMBI JINHENHBIX
HEpaBEHCTB, U300paXkaTh
pELIEeHHE HA YUCIOBOM
MPSIMOM, I0Ka3bIBaTh HE-
paBEHCTBA.

Pemarts TeKCTOBBIC 3a4aUH C
MMOMOIIIBIO TMHEHHBIX
HEPABEHCTB C OJJHOM

IIEPEMEHHOM.

2. lomamaue
3a/1aHUS.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomamxue
3a/1aHUsl.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
Anrebpay, 7-9
kiacc. AO
«3narenbcTBO
«IIpocserienue»




MIPOMEXKYTKH.
JIuneitnoe
HEPABEHCTBO C OJJHOM
IIEPEMEHHON U
MHOECTBO €T0
pewenuii. Pemenne
JIMHEWHBIX
HEPABEHCTB C OJITHOU
[IEPEMEHHOM.
CucTeMbl TUHEHHBIX
HEPABEHCTB C OJTHOU
[IEPEMEHHOM.
Pemenue TekcTOBBIX
3a/1a4 ¢ IOMOIIbIO
JIMTHEWHBIX
HEPABEHCTB C OJITHOU
[IEPEMEHHOMN

HccenenoBars JIMHEWHOE
HEPaBEHCTBO C OJHOM Iepe-
MEHHOH C IIapaMeTPOM.

3HaAKOMUTBLCS C UCTOPHEH
pa3BUTHSA aareopbl

Yucna u
BBIUMCIICHHUS
KBanparubiit
KopeHb (13 )

KBagparusie kopHHU.
Apudmernueckuit
KBaJPaTHBIN KOPEHb
U €ro CBOMCTBA.
ITonsiTue
UPPALMOHATIEHOTO
yucia. JlefictBus ¢
HppALMOHATIbHBIMU
yuciaamu. CBolicTBa
JIeNcTBUI C
HUppALMOHATIbHBIMU
yuciaamu. CpaBHEHHE
MPPALMOHATIBHBIX
yrcesl. MHOXECTBO
JIEUCTBUTEIIHLHBIX
YHCe]L.
[IpencraBnenus o
pacUIMpEeHUSIX YUC-
JIOBBIX MHOXKECTB.

Jlomyctumsle
3HAYCHUS
NIEPEMEHHBIX B
BBIPAKCHUSX,
coJiepKalux apud-
METHYECKHE
KBaJ[paTHbIC KOPHHU.
ToxecTBeHHbIE
npeoOpa3oBaHus

®opMynMpoOBaThH
OIIpe/IeNIEHUE KBAJPAaTHOTO
KOpPHSI U3 YUCIIa,
apu(METHYECKOTO
KBaJIpaTHOTI'O KOPHSI.

IIpuMeHATH onepanuto
W3BIICUYEHUS KBAIPATHOTO
KOpHS U3 YUCIIA, UCTIONB3YS
pH HEOOXOIUMOCTH
KaJIbKYJISTOP.

OueHuBaTh KBaJIpaTHBIC
KOpHU LEIbIMH YHCTIAMU U
JECATUYHBIMH IPOOSMHU.

CpaBHuBaTh 1
yHOPSA0YUBATh
palyoHaIbHbIE U
MpPpaLMOHAJIbHBIE YHCIIA,
3alMCaHHbIE C TOMOIIbIO
KBaJPaTHBIX KOPHEH.

BelInonssaTe onepanuu ¢
UPPALMOHAIILHBIMU YKC-
JIAMHU.

Hccrenosars ypaBHEHHUE X2

= @, HAXOJIUTh TOYHBIC U
npuOIMKEHHBIC 3HAYCHUS
KOpHel npu a > 0.

Hccnenosath cBOMCTBA

1. MaTemaruka.
Anre0pa, 8 kacc,
Or'AOY AIIO
«Axanemust
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHUS.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII
pecype»
JlomamHue
3a/1aHUs.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbcTBO
«IIpocserienue

BBIPAKCHU,




COoJIepIKALITIX
apudmMeTHuecKkue
KBaJ[paTHbIC KOPHH

KBaJPAaTHBIX KOPHEH, IIPO-
BOJISI UUCIIOBBIE
9KCIIEPUMEHTHI C
HCII0JIb30BaHNEM
KaJIbKYJISITOpa
(koMIIBIOTEPA).

Jloka3pIBaTh CBOMCTBA
apu(pMeTHYECKUX KBapaT-
HBIX KOpPHEH; IPUMEHATh UX
JUIsl IpeoOpa30OBaHUS
BBIPAKCHUM.

BreimonaaTs
npeoOpa3oBaHUs
BBIPAXKEHHUI, COJIEPHKALIUX
KBaJpaTHbIE KOPHHU.
BeIpaxaTs nnepeMeHHbIC U3
bopmyt.
BrI4ucaaTs 3HaUCHUS
BBIPAXKEHHUI, COJIEPHKALIUX
KBaJpaTHbIEC KOPHH,
UCIIOJNIB3YS TIPU
HEOOXO0IMMOCTH
KaJIbKYJISITOP.

Hcnonp3o0BaTh B X0J1€
peLIeHUS 3a/1a4 dJIEMEHTap-
HBIE ITPEJCTABIICHUS,
CBSI3aHHBIE C MPUOTMKEHHBI-

MU 3HAYCHHUAMU BCINYHH.

3HaAKOMUTBLCS C UCTOPHUEH

Pa3BUTHA MAaTCMATHUKU

YpaBHeHus U
HEPABEHCTBA:
KBagparusie
ypaBHeHus (14 41)

KBanpaTtHoe
ypaBHeHue. opmyiia
KOpHEH KBaJpPaTHOIO

YPaBHEHU.

Konnuectso
JIEUCTBUTEIbHBIX
KOpHEH KBaJApaTHOIO
ypaBHeHus. Teopema
Buera.

YpaBHeHus,
CBOJIUMEIE K
JIMHENHBIM

YPAaBHEHUSIM HIIU K

KBaApaTHbBIM

Pacnio3naBathk ypaBHEHUS C
OJIHOM IIEPEMEHHON,
KBaJIpaTHbIE YPaBHEHUS.

Onpenendrsb
PaBHOCUJIbHBIC YPABHEHHS.

IIpuMeHATH CBOMCTBA
YPaBHEHUH C OJTHOM Iepe-
MEHHOM.

3anuceiBaTh GOPMYITY
KOpPHEH KBAJpaTHOTO ypaB-
HEHUS; pelaTh KBaJpaTHbIE
YpaBHEHHUS — IOJIHBIE U
HETIOJIHBIE.

1. Maremaruka.
Anre0pa, 8 kacc,
®I'AOY 11O
«Axanemus
MuHnpocBeLEeHHS
Poccuny»

2. lomamaue
3a/1aHusl.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomamxue
3a/1aHusl.




YPAaBHEHUSIM.
KBanpatHoe
ypaBHEHUE C
apaMeTpPOM.

Pewenne
KBaJIpaTHBIX
YPaBHEHHH €

napameTpamu.

Pewenne
KBaJIpaTHBIX

ypaBHEHUH, coepxKa-
LIUX 3HAK MOAYJIS.

YpaBHEHHE Kak
MareMaThdecKas Mo-
JIeNIb peajbHOU
cutyanuu. Pemenue
TEKCTOBBIX 3aJ1a4 C
IIOMOILIBIO KBa-
JpaTHBIX YPaBHEHUI

Ornpenenarb KOJIUYECTBO
JIEHCTBUTEIIBHBIX KOPHEU
KBa/IpaTHOI'O ypaBHEHUS.

Habmonate u
aHaTM3UPOBATh CBA3b
MEXy KOPHSIMH U
k03 punmenramu
KBaJ[paTHOT'O YPaBHEHUSI.
@opMyIMpOBATH TEOPEMY
Buera, a Takxe oOpaTHyIO
TEOpeMy, IPUMEHSTh 3TH
TEOPEMBI JUISl PeILICHHS
3a1ad.

[IpoBoauTs npocreume
HCCIIE0BaHUs KBaJIPaTHBIX
YPaBHEHHHU.

PemmaTtb TEKCTOBBIE 3aa4H.

3HaAKOMUTBLCA C UCTOPUEH
Pa3BUTHUSI MATEMATUKHU

OcHoBHOE 0011I€EE
oOpa3oBaHmUe.
Anrebpay, 7-9
knacc. AO
«H3parenspcTBO
«IIpocseienue

Anrebpanueckue
BBIPAKCHUSI:
JHpobHo-
panyoHaIbHbIE
BbIpaxkeHus (12 4)

PanmmonansHabie
BbIpakeHus. Toxne-
CTBEHHbIE
npeoOpa3oBaHus
paloHaIbHBIX
BBIPAKCHUM.

Anrebpanueckas
npoOb. JlomycTumble
3HAYCHHUS
TIepEeMEHHBIX B
IpoOHO-pa-
[IMOHAJIBHBIX
BBIPKCHHUSX.

OcHOBHOE CBOICTBO
anreOpanyeckon
npobu. CrnoxeHue,
BBIYHTAHHE, YM-
HOKEHHE U JIeJICHNE
anreOpanyecKux
npobeii. BozBenenue
anreOpanyeckon
IpoOu B CTENEHb

3anuceIBaTh
anreOpanyeckue
BbIpaxeHus1. Haxonuts
JOTTYCTUMbIC 3HAYCHHUS
NIEPEMEHHBIX B IPOOHO-
paIoHaIbHBIX
BBIPAKCHHUSIX.

BbINONIHATE YKCIIOBBIE
MOJICTAHOBKHU M BBIYUCIISTD
3Ha4YeHue JpoOH, B TOM
YHCIIe ¢ TOMOIIBIO KaJIbKY-
JSTOpA.

DopMyIMpPOBATH OCHOBHOE
CBOWCTBO anrebpanyeckon
ApoOu ¥ IPUMEHSTH €r0 IS
npeoOpa3oBaHus IPOOEii.

BrimmonssaTs TOXICCTBCHHBIC
npeoOpa3oBaHus pa-
OHUOHAJIBbHBIX BLIpa)KeHHﬁ.

BreimosHaTe neicTBUs ©
anreOpandecKuMU APOOSMH.
IIpumeHaTH
npeoOpa3oBaHUs
BBIPAKCHUM IS PEILICHUS

1. Maremaruxka.
Anre0pa, 8 kiacc,
®I'AOY 11O
«Axanemus
MuHnpocBeLEeHNs
Poccuny»

2. lomamaue
3aJIaHUS.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomamnue
3aJIaHUS.
OcHoBHOE 0011I€EEe
oOpa3oBaHmUe.
Anrebpay, 7-9
knacc. AO
«M3maTensCcTBO
«IIpocserienue»




BeIpaxaTs nepeMeHHbIE U3

3ajad.

dbopmy (puznyecKux,

CBOAIIIMXCA K

METO/I 3aMEHBI IEPEMEHHOI.

F€OMETPUUYECKHX,
OIHUCHIBAIOLINX OBITOBBIC
CUTYallUN)

YpaBHeHus u HpolGHo- Pacnio3naBath 1poOHO- 1. Maremaruxka.
HEpaBEHCTBA: paloHalIbHbIE panoHanbHBIe ypaBHeHUs. | AnreOpa, 8 kiacc,

JHpobHo- ypaBHeHus1. Pemenue Pemats npoGHO- Or'AOY AIIO

pauroHaIbHBIC JIpOOHO- palroHaIbHBIE YPABHEHUS, «AxamemMus
ypaBHeHus (12 ) pPalMOHAIBHBIX CBOJSIINECS K JIMHEHHBIM MuHnpocBeLEeHNs
YPaBHEHUH, UJIU K KBAJIPaTHBIM YpaB- Poccun»

HCHHUAM, UCIIOJIB30BAaTh

2. lomamaue

I'padux GyHKIHN.
UreHue CBOUCTB
byHKIMY 10 €€ rpa-
¢uxy. [pumepsr
rpaduKoB QpyHKIH,
OTpaKAIOIINX
peanbHbIe TPOLIECCHI.
DyHKIUH,
OIMCHIBAIOLIHE
npsAMyIo 1 00paTHyIo
MPONOPLHUOHATILHBIE

OTIpeNIeICHUsI 1 MHOKECTBO
3HAYECHUH QYHKIUH.

Bbruucnare 3naueHust
(byHKIMH, 3a1aHHBIX (opMy-
Jamu (TIpy HEOOXOAMMOCTH
UCTIOJIb30BATh KAJIbKY-
JSTOP); COCTABIISTh
TaOIUIIBI 3HAUCHUH
¢ynkuuu. OnuceiBaTh
CBOWCTBA (PyHKITUH HA

JINHEVHBIM UJIU K
3a/1aHusl.
KBaJIpaTHBIM Pemate TekcTOBBIC 33/1a4H
Maremaruxka.
YPaBHEHHUSM. anreOpanyecKuM CrocoOoMm: .
. ONEeKTPOHHBIN
Pemenune npo6Ho- MIEPEXOIUTH OT CIOBECHOM .
00pa3oBaTeNbHBIHI
AIMOHAIBHBIX OPMYJIMPOBKH YCIIOBHS
patHoH: opmymuposku y g pecype»
YpaBHEHHI METOAOM 3aJauu K anredpandeckoi
. B JlomamHue
3aMEHbI IEPEMEHHOM. | MOJENH IMyTEM COCTaBICHUS
3a/1aHusl.
Pernienue TeKCTOBBIX YpaBHEHHS;, pelaTh
OcHoBHOE 00111ee
3a]1a4 ¢ IOMOUIbIO COCTaBJIEHHOE YpaBHEHUE;
. 5 m M ’ oOpa3oBaHmHe.
00HO- MHTEPIPETHPOBATD
P PHPETHP Anrebpay, 7-9
AIMOHAIBHBIX e3yJIbTar.
pall B pesy kiacc. AO
ABHCHM.
M Hcnonp3oBath «3paTenscTBO
I'padpuueckas
rpadu4ecKyro «IIpocBemienue»
MHTEpIpeTaLus .
3 UHTEPIPETALNIO YPAaBHEHUN
YpaBHEHUH C IBYyMS
C IByMsI IEPEMEHHBIMHU
NepPEMEHHBIMH
Oynkuuu (12 ) Ob6uactb Hcnonp3oBath 1. Maremaruka.
OnpezesieHus U (GYHKIMOHATIBHYIO Amnrebpa, 8 kiacc,
MHOXECTBO 3HaYCHUN TEPMUHOJIOTUIO U OI'AOY AIIO
¢yskuuu. CnocoOs CUMBOJIUKY. «Axanemus
3a7aHus PyHKIUH. MuHnpocBeLeHNs
A bynxn Haxoauts obiacts p m
Poccun»

2. lomamaue
3a/laHusl.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3a/1aHusl.
OcHoBHOE 00111ee
oOpa3oBaHmUe.




3aBUCUMOCTH, UX
rpaduku. OyHKIMU )
=ax,y=x*+b,y=
3., _
x,y—lxl,y—\&,y

k o
= — U UX cBOMCTBA*
X

OCHOBe €€ rpadpuuecKoro
IMPCACTaBJICHHA.

Haxonuts ¢ moMomispro
rpaduka GyHKINN 3HAUCHUE
OJIHOM U3 pacCMaTpUBAEMBbIX

BEJIMYUH I10 3HAUYEHUIO

JIPYTOW.

HccenenosaTts npuMepsl
rpaduKoOB, OTPAKAIOIIHX
peanbHbIe MPOLECCH U
sBienus. [IpuBoaute npu-
MEPBHI ITPOLECCOB U SIBJICHUI
C 3aJIJaHHBIMU CBOMCTBAMM.

Bripaxats ¢popmymoi
3aBHCHUMOCTB MEKIY BEJIU-
YHHAMU.

OnuceiBaTh Xapakrep
U3MEHEHUS OJHOU
BEJIMYMHBI B 3aBUCUMOCTH
OT U3MEHEHUs IPYTrOM.

Pacno3HaBaTh BUABI
U3y4aeMbIX (QyHKITHHA.

Crpouts rpaduku y = ax?,
y=x2+b,y=x3,y= |x ],y
=Vx,y= S Hcnonb3oBars

(GyHKIIMOHATILHO-
rpadudeckue
IIPEJICTaBICHUS ISl
pELIeHNs U UCCIIEJOBAHMS
YPAaBHEHUU U CUCTEM
YPaBHEHHHU.

[TpumensaTh nudpoBbie
pecypchl Ui TOCTPOCHHS
rpadUKOB U UCCIICIOBAHUS
CBOWCTB (pyHKLUH

Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocserienue»

Anrebpanueckue
BBIPAKCHUSI:
Crenenu (11 u)

CreneHp ¢ 1EIBIM
oKasarejieM U eé
CBOIMCTBA.

CranpapTHbIil BUA
yucna. Pazmepsr
00BEKTOB
OKpPY’KaloIIero Mupa,
JUIMTEIILHOCTD

®opMynMpoOBaThH
OIIpEeZICIIEHUE CTEIIECHHU C
LIEJIbIM [TI0KA3aTeNeM.

DopMyIHpOBATH,
3aMHChIBaTh B
CHUMBOJIMYECKON opme U
WTIOCTPUPOBATh
IIpUMepamMu CBOMCTBA

1. MaTemaruka.
Anre0pa, 8 kmacc,
Or'AOY AIIO
«Axkagemust
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHusl.




MIPOIIECCOB B
OKPYXKAaroIeM MHUPE

CTCIICHU C LICJIBIM
IIOKa3aTCJICM.

IIpuMeHATH CBOMICTBA
CTETIeHH U1 IIpeodpa3oBa-
HUs BBIPAXKCHUH,
COZIEpKALIUX CTEIICHHU C
LIEJIbIM [TI0KA3aTeNeM.

BrImomHaTe qeicTBus ¢
YHUCJIAMU, 3alIMCAaHHBIMH B
CTaHJapTHOM BH/JIE
(YyMHO>KEHUE, JeIeHHe,
BO3BEJCHUE B CTEIIEHB).

ITonyuats peacraBieHue o
3HAYUMOCTHU JECHUCTBU-
TEJIbHBIX YUCEN B
[IPaKTUYECKOU
JEeSATEIbHOCTH YEJIOBEKA.

AHaNM3UpOBaTH U JIEaTh
BBIBOJIBI O TOYHOCTHU
NpUOTVHKEHUS
UPPAIMOHATILHOTO YUCIIA
[IPH PEIIeHUH 3a7ad.

OxpyrisiThb
UppalnroHaIbHbIE YUCIIa,
BBITOJIHATH IPUKUIKY
pe3yabTaTa BRIYHCICHUH,
OLIEHKY 3HAYCHHI YHCIOBBIX

Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Homaraue
3a/laHusl.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocseenue»

BBIPAKCHUI
Uucna n Jlenenue ¢ OCTaTKOM. ®opMynMpoOBaThH 1. MaTtemaruka.
BBIYMCIICHUS: CpaBHeHUS LENBIX OIpeeIeHUs JEIUMOCTH AnreGpa, 8 kiacce,

Henumocts (6 1)

YHCeIT IO MOJTYJTIO
HATYpaJIbHOTO YHUCIIA.
CaolicTBa cpaBHEHUN
o Moynto. OcTaTku
CYMMBI U TIPOM3BE-
JICHUS TI0 JJAHHOMY
MOJYJIIO

HAILIEJIO, YUCETl, CPAaBHUMBIX
110 JAHHOMY MOJYJIIO.

BrIinoaHaTh neneHue ¢
OCTaTKOM.

JloKka3bIBaTh U IPUMEHSATH
CBOMCTBA CPaBHEHUH 110
MOJYJIIO.

HaxoauTh ocTaTKu CyMMBI U
MIPOU3BEJICHUS 110 JAHHOMY
MOJTYJIIO

OI'AOY JIIO
«Axanemus
MuHnpocseneHus
Poccuny»

2. Jlomarnraue
3a/laHusl.
Marematuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jomaraue
3a/laHusl.
OcHoBHOE o0111ee
oOpa3oBaHmHe.




Anrebpay, 7-9
kiacc. AO
«M3paTenscTBO
«IIpocserenue»

IToBTOpEeHue 1
00o0meHue (8 u)

IToBTOpeHHnE
OCHOBHBIX MMOHSITHI U
METOJIOB KypCOB 7 U
8 ximaccos, 0000-
IIEHUEe 3HAHUH

Br16upaTh, NpuMEHATh
OLIEHUBATH CIIOCOOBI
CPaBHEHMSI YUCEIL,
BBIYHCIICHUH,
TOKJIECTBEHHBIX
npeoOpa3oBaHui
BBIPAKCHUM, pELICHUS
YPAaBHEHUH U CUCTEM
YPaBHEHUU, HEPABEHCTB,
HOCTPOCHUS TPapUKOB.

Ocy1iecTBIsITh
CaMOKOHTPOJIb
BBINOJIHSIEMBIX JICUCTBUN U
CaMOIIPOBEPKY pe3yJibTaTa

1. Maremaruka.
Axnrebpa, 8 kiacc,
OI'AOY AIIO
«Axanemus
MuHnpocseneHus
Poccun»

2. Jlomarnraue
3a/laHusl.
Marematuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Homaraue
3a/laHusl.

BBIYHCJICHUH, OcHoBHOE 0011I€EEe
npeoOpazoBaHui, oOpa3oBaHmUe.
MOCTPOCHHH. Anrebpay, 7-9
. kiacc. AO
Pemate 3aauun u3 peanbHOU
«3narenbCcTBO
JKU3HU, TIPUMEHSTh
«IIpocseenue»
MaTeMaTHYeCKUe 3HAHUS
JUIsl pelIeHUs 3a/1a4 U3
JIPYTHX TIPEIMETOB.
Pemarts TekcTOBBIC 3a7aUH,
CpaBHMBATh, BHIOMPATh
CHIOCOOBI pelIeHs 3a/1a4H.
Hcnonb3oBars
(GyHKIIMOHATILHO-
rpaduueckue
MIPEJICTABICHUS TSI
pelieHus 3a1a4y
9 kanacc (102 4)
DJIEeKTPOHHBIE
Ha3Banue
OcHoBHOE OcHoBHBIC BHIbI (uudgposrbie)
pa3aesa (TemMbl)
cojiepKaHue AeATeJIbHOCTH 00y4alomuxcsi | o0pa3oBaTe/ibHbIe
(4ucy10 9acoB)

pecypcbl




®ynkuun (20
4)

Oynkuus. CBoiicTBa
GyHKIMI: HyH
bynxumm,
IPOMEKYTKH
3HAKOIO- CTOSIHCTBA
bynxumm,
IPOMEKYTKH
BO3paCTaHMs U
yObIBaHUs (QYHKIINH,
YETHBIE U HEUETHBIC
GbyHKIIUY, Hau-
Ooubliee U
HaMMEHbIIIEe
3Ha4YeHUs (PYHKIINU.

[Toctpoenue
rpaduKoB QpyHKIHII ¢
TIOMOIIBIO
npeoOpa3oBaHuil.

KBagparublit
TpéxwieH. Kopuu
KBaJIpaTHOI'O
TpEXUJIICHA.
Pasnoxenue
KBaJIpaTHOI'O
TpEXUJICHA HA JINHEH-
HbIE MHOXKHUTEJIH.

KBagparuunas
¢byHKIMA U €€ CBOMA-
ctBa. [Tapabomna,
KOOPJIMHATHI Bep-
IIMHBI TapadOoJIbI, OCh
CUMMETPHUHU
napaboJIbl.
[Moctpoenue rpadpuka
KBaJpaTUYHOMU
GbyHKIMH.
[Tonoxenue rpaduxa
KBaJpaTUYHOMU
byHKIIUHU B
3aBUCHMOCTH OT €€
KO3 PHUIIHEHTOB.
Hcnons3zoBanue
CBOMCTB KBaJpaTH4-
HOW pyHKIMHU IS
peleHHs 3a/1a4.
Crenennbie (yHKIIMN

OnuceIBaTh HOHATHE
«pyHKIUA.

[IpuMeHATH CBOMCTBA
byHKUMN: HyIH QYHKIHH,
POMEKYTKH
3HAKOIIOCTOSIHCTBA (DYHKITUH,
IPOMEKYTKH BO3PACTaHUS U
yObIBaHus GYHKINU, YETHBIE U
Heu€THBIE (PYHKIUH,
HanOoJIbIIIee U HAUMEHbIIICE
3HA4YeHUs PYHKLUH.

PacnioznaBath KBaagpaTHbIM
TPEXWIECH, YCTAHABIIUBATh
BO3MOYHOCTb €r0 pa3ioKeHUs
Ha MHOKHUTEJH, PACKIIAAbIBATh
Ha JIMHEWUHBIE MHOKUTEIN
KBaJPATHBINA TPEXUJIEH C
HEOTPHULIATENBHBIM JUC-
KPUMUHAHTOM.

Pacnio3naBath KBaJgpaTUUHYIO
byHKIHMIO TI0 hopmyIie.
IIpuBOAUTH IPUMEPHI
KBaJJPAaTUYHBIX 3aBUCUMOCTEN
U3 peallbHOM KU3HH, (DU3HKH,
reoMeTpun. BeISBIATE U
000011aTh 0COOEHHOCTH
rpaduka KBaJApaTUIHON
Gynkuuu y = ax? + bx + c.
OmnpenensTb KOOPAUHATHI
BEPIIMHBI TapaldoIbl, OCh
CUMMETpPHHU TTapadoIbI.

Ctpoutb rpapuxu
KBaJIpATHYHBIX (QYHKITUH,
3aJlaHHBIX GOpMyTIaMHU BUA Y
=ax’,y=ax’ +q y=x+b)’
+cy=ax’+bx+ec.
BrinosiHsTE IOCTpOEHUE
rpaduKoB QpyHKIUI ¢
MOMOIIIBIO TTpeoOpa3oBaHuit
Buna: fix) — flx) + a; f(x) —
Jtx +a); fix =) kf(x), fix) —
J(x).
Pacno3znaBath creneHHbIE

(GyHKLINU ¢ HATYpaTbHBIMU
[I0Ka3aTeJIsIMU, CTPOUTh

1. Maremaruxka.
Anrebpa, 9 knacc,
OI'AOY JIIO
«AxamemMus
MuHnpocseneHus
Poccuny»

2. lomamaue
3aJaHUA.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomamnue
3aJaHHS.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocseenue»




C HaTypaJbHBIMU
MOKa3aTesIMH, UX
rpaduKu 1 CBOMCTBA.

I'paduku pynkuuit: y
=3x, y =Kkl

rpauKu CTENIEHHBIX (QYyHKIMHA
C mokasarensiMu 2 u 3.

Hcnonb3oBath cBOMCTBA
rpaduKOB CTENEHHBIX
GYyHKIUI ¢ HATypaTbHBIMU
MOKA3aTEeISIMU TPU PEIICHUH
3amad.

Crpouts rpaduku GyHKIUR Yy
= Vx, y = IxI. Amanusuposath
U IIPUMEHSATH CBONCTBA
M3yYEHHBIX (DYHKIUHA U1 UX
MIOCTPOCHHUS, B TOM YHUCIIE C
MTOMOIIIBIO ITU(PPOBHIX
pecypcoB

YpaBHeHus u

HEepaBeHCTBA:

KBanpartnsble

HepaBeHCTBA
(12 v)

[TonsiTHe 0 pemeHun
HEpPABEHCTBA C OJTHOU
IIEPEMEHHOM.
MHoOXkecTBO
peLIeHuit
HEPaBEHCTBA.

KBanpatHsie
HEPABEHCTBA C OJTHOU
IIEPEMEHHOM.
Pewrenne HepaBeHCTB
rpadpu4ecKuM
METOZOM U METOJOM
MHTEPBAJIOB.
HepaseHncrsa,
coJlepaKalIIie 3HAK
MOZYJIS.

CucremMbl HEpaBEHCTB
C OJTHOM IIEPEMEHHOM.
Pemenne TeKCTOBBIX
3a/1a4 C IOMOUIbIO
HEPABEHCTB, CUCTEM
HEPABEHCTB.

Hepasenctso ¢
JIBYMs
IIEPEMEHHBIMH.
Pemenue
HEPABEHCTBA C ABYMS
IIEPEMEHHBIMH.
I'padpuueckuit meTo
pELIEHUs] CUCTEM

YuraTh, 3alIHCHIBAT,
[MOHUMAaTh, UHTEPIIPETUPOBATH
HEpPABEHCTBA; UCIIOJIb30BaTh
CHUMBOJIMKY U TEPMUHOJIOTHIO.

Brimonsate npeoOpa3oBaHus
HCPABCHCTB, UCIIOJIB30BaTh AJId
npeoOpa3oBaHus CBOMCTBA
YHUCJIOBBIX HCPABCHCTB.

Pacno3naBaTh KBagpaTHbIE
HEPaBEHCTBA C OJHOU
IIEPEMEHHOM.

Pemrats kBagpatHoe
HEpPaBEHCTBO IpapUUECKUM
METOZOM M METOJIOM
MHTEPBAJIOB.

Pemares xBagpaTHbie
HEpPaBEHCTBA, UCTIONIb3YS Tpa-
(uueckue npeacTaBICHuUs.

Pemats HepaBeHCTBa,
COZIepIKAIIME 3HAK MOYJIS.
N300paxkaTh pereHue
HEpPABEHCTBA C OJTHOU
MIEPEMEHHOMN U CUCTEMBI
HEPaBEHCTB HA KOOPAVHATHOU
IIPSIMOM, 3aIIUCHIBATh PEILICHUE
C IIOMOILBIO CUMBOJIOB.

OcBauBath U IPUMEHSATH
HEPaBEHCTBA IIPU PELICHUN
pa3JIMYHBIX 3a/1a4, B TOM YHCIIE

1. Maremaruka.
Anrebpa, 9 kmacce,
OI'AOY JIIO
«AxamemMus
MuHnpocseneHus
Poccuny»

2. lomamaue
3aJaHUA.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3aJaHHS.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocseenue»




HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.
CucreMbl HEpaBEHCTB
C IByMs
IIEpEMEHHBIMU

IIPaKTUKOOPUEHTUPOBAHHBIX.

Pacmno3naBats HCPAaBCHCTBO C
ABYMs TICPECMCHHBIMU.

[TpumensTh rpaduyeckuii
METOJ PeIICHHSI CUCTEM
HEPaBEHCTB C ABYMs
HepPEMEHHBIMH

YpaBHeHus u
HepaBeHCTBA:
YpaBHeHus,
HEPaBeHCTBA U
HX CHCTEMBbI
(20 9)

bukBagpaTtHbie
YpaBHEHUS.
ITpumepsl
IIPUMEHEHUN
METO/I0B
PaBHOCHUJIBHBIX
npeoOpa3oBaHuii,
3aMEHBI IEPEMEHHOM,
rpaduueckoro
METO/1a IIPY PELIEHUN
ypaBHEeHMH 3-ii u 4-i

CTEIICHEN.

Pemenne npo6HO-
paloHaIbHBIX
ypaBHEHUU U
HEPABEHCTB.

Pemrenue cucrem
YPAaBHEHUU C ABYMs
[IEPEMEHHBIMU.
Pemenue
MIPOCTEUIINX CUCTEM
HEJIMHENHBIX
YPAaBHEHUU C ABYMs
[IEPEMEHHBIMHU.
I'paduueckuii meTo
peLIeHUs. CUCTEMBI
HEJIMHENHBIX
YPAaBHEHUU C ABYMs
[IEPEMEHHBIMU.
Cucrema 1Byx
HEJIMHENHBIX
YPAaBHEHUU C ABYMs
IIEPEMEHHBIMU KaK
MOJIENb PEATBHOM
cutyanuu. Cucrema
HEJIMHENHBIX

Pemats OukBanpaTHbIe

ypaBHeHus. [IpumMeHaTs

METO/bI PABHOCUIJIBHBIX

npeoOpa3oBaHuil, 3aMEHBI
HepEeMEHHOI, TpaduuecKoro
METOIa MPH PELICHUN
ypaBHeHui 3-ii u 4-i
CTEIEHEH.

Pemats npoGHO-
palMOHAIbHBIC YPABHEHUS U
HEPABEHCTBA.

Pacrnio3znaBsats nuHENHbBIE
YpPaBHEHUS C IBYMS
[IEPEMEHHBIMU.

Crpouts rpaduku ypaBHEHUH,
B TOM YHCJIE UCTIONIB3YS
U POBBIE PECYPCHI.

Pemate npocreiimue cucrembl
JIBYX HEJIMHEWHBIX YPAaBHCHUU
C ABYMs IIEPEMEHHBIMU.

[TpuBOAUTE TPaPHUUECKYIO
MHTEPIIPETALMIO PELICHUS
YPaBHEHHUS C ABYMs
MIEPEMEHHBIMU U CUCTEM
YPaBHEHUU C ABYMs
[IEPEMEHHBIMHU.

Pemrate TeKCTOBBIC 3a1aUn
anreOpandecKuM CrIocoOOM.

HccenenoBaTth cucTeMbl
HEJIMHEHHBIX YPABHEHUN C
IapaMeTPOM.

Pewats npocreimme
HEPaBEHCTBA C IBYMs Ilepe-
MEHHBIMHU U UX CUCTEMBI

YPaBHEHHUU C

1. Maremaruka.
Anrebpa, 9 knace,
®I'AOY 11O
«Axanemus
MuHnpocBeLEeHNs
Poccuny»

2. lomamaue
3a7aHus.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomamnue
3a7aHus.
OcHoBHOE 0011I€EEe
oOpa3oBaHmHe.
Anrebpay, 7-9
knacc. AO
«M3maTensCcTBO
«IIpocserienue




IIapaMeTPOM.

IIpocreiimue
HEPaBEHCTBA C IByMs
IIEPEMEHHBIMU U UX
CUCTEMBI

Yucaosbie
nocJjenoBa-
TeJIbHOCTH H
nporpeccumn (20

4)

IloHsTHE YKCIOBOM
IIOCIICJOBATCIILHOCTH.
Koneunsic u
OCCKOHEUHBIE
IOCJICJOBATECIILHOCTH.
OrpanunueHHas
IIOCIICJOBATEIILHOCTb.
MOHOTOHHO
BO3pacTaromas
(yOwIBarommas) mocie-
JIOBaTEILHOCTb.
CnocoOsbl 3a1anus
IIOCJICJOBATCIILHOCTH:
OIMMCATEIbHBIN,
TaOJIUYHBIHN, C
MOMOIIBIO (hOPMYJTBI
S-T0 4JICHAa,
PEKYPPEHTHBIN.

Apudmernueckas u
reoMeTpuyuecKas
IIPOrPECCUH.
CBoiicTBa 4JICHOB
apudmeTnyecKoit u
reOMETPUUECKOU
MIPOTPECCUM.
@opMyIIbI N-I0 YJIeHA
apudmeTnyecKoit u
reOMETPUYECKOU
MIPOTPECCUM.
Dopmynvt cymmol
nepevixX N YleHo8
apugmemuueckoui u
2eoMempuiecKot
npoepeccuil. 3aaadu
Ha MPOLIEHTHI,
0OaHKOBCKHE BKJIAJbI
U KPEIHTHI.

IIpencraBnenue o
CXOJIMMOCTH I10-
CJIEI0BATEIILHOCTH, O

OcBauBath U NIPUMEHSATH
MHIEKCHBIE 0003HAYEHUS,
CTPOUTH pEUYEBBIE
BBICKA3bIBAHUS C
HCII0JIb30BaHNUEM
TEPMUHOJIOTMH, CBA3aHHOU C
MIOHSITHEM IOCIIe-
JIOBAaTEJIbHOCTH .

Ornpenenars BUAbI
MOCJIEI0BAaTEIbHOCTEH:
OrpaHUYEHHAs
IIOCJIC0BATEILHOCTD,
MOHOTOHHO BO3pacTaroias
(yObIBarotmas)
[MOCJIC0BATEILHOCTD.

AHanu3upoBath GOpPMYITy SI-TO
YJIeHa MOCIIEeI0BaTEIbHOCTH
WIN PEKYPPEHTHYIO (popMyIry
Y BBIYHCIISTH YWICHBI
IIOCJIEIOBATEILHOCTEH,
3aJJaHHBIX 3TUMHU (POPMYJIaMHu.

YcranaBauBaTh
3aKOHOMEPHOCTH B
MIOCTPOECHUU
IMOCJIEIOBATEILHOCTH, SCIIN
BBINTMCAHBI MIEPBbIE HECKOJIBKO
€€ 4JICHOB.

Pacno3naBatb
apu(pMETHYECKYIO U
TEOMETPUUYECKYIO IIPOIPECCUU
IPU Pa3HbIX crocobax
3aganus. PemnraTe 3agadu ¢
UCTOJIb30BaHUEM (pOpMyYIT II-T'O
YjieHa apUPMETUIECKON 1
F€OMETPUYECKON ITPOrPECCUl,
CYMMBI IIEPBBIX 71 YJICHOB.

N306paxaTh 4neHbl
MOCIIE0BATEIHHOCTH TOYKAMU
Ha KOOPAMHATHOM MIIOCKOCTH.

1. MaTemaruka.
Anrebpa, 9 knacc,
Or'AOY AIIO
«Axanemust
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/laHusl.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3a/1aHusl.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocserienue»




CYMMHUPOBaHHU
0ECKOHEUHO
yObIBaro1ei

reOMETPUUECKOU
pOTpecCuu.

Merton
MaTeMaTHUYECKOM
WHIYKIUH.
IIpocreiimue
pUMEPDI

PaccmarpuBaTh npumepsl
IIPOLIECCOB U SIBJICHUI U3
pEAIbHOM JKU3HH,
WUTIOCTPUPYIOLINE U3MEHEHHE
B apu(pMeTHYECKON
IIPOrpeccuu, B reOMETPU-
YECKOM IIPOrPECCUH;
U300paxarh
COOTBETCTBYIOIIINE
3aBHCHUMOCTH IpaUUecKH.

Pemath 3a1auu Ha MIPOLICHTHI,
0OaHKOBCKHE BKJIAJbI U
KpEAUTOBAHUE.

[IpencraBnsTh 6ecKOHEUHBIE
HepuoIuIecKue IpooH B BUJE
OOBIKHOBEHHBIX.

3HAKOMUTHCS C MOHATUEM

CXOAMMOCTH TOCJE10Ba-
TEJIbHOCTHU, HAXOAUTh CYMMY

0ecKoHEeuHO yOBIBaIOIICH
T€OMETPUYECKOU MTPOTrPECCUM.

IIpuMeHATs MEeTO
MaTeMaTHYECKON UHIyKIUH.
3HaKOMUTBHCS C UCTOPHEH
pa3BUTHSI MAaTEMATUKU

Auaredpanye-

CKHe BbIpaxe-

Hus: CteneHnb
¢ pa-

IMHOHAJIbHBIM

noxkasarteJjiemM
(10 )

Kopensb n-if crenenu.
CaoiicTBa KOpHA n-i
creneHu. CTEIeHb ¢
paroHaTbHBIM
okasaTelieM U e€
CBOICTBA.

ToxnecTBeHHbIE
npeoOpa3oBaHus BbI-
paxeHuH,
coJiepXkKalinux KOpeHb
II-i CTETIEHHU.
ToxnecTBEeHHBIE
npeoOpazoBaHus
BBIPAKCHUIA,
COZEPIKAILMX CTETIEHD
C pallMOHATLHBIM
noKasaTeyieM

DopMyIUpPOBATH ONIPEACIICHUS
KOPHSI N-i CTETNIEHU U CTEIEHU
C palMOHAJIBHBIM
nokasaresnem. [IpumensaTs
OIIEPALIMIO U3BJICYEHUS KOPHS
-1 CTENEHU, UCIIOJIb3Ysl IIPH
HEOOXOIMMOCTH KaJIbKYJIATOP.

BoraucaaTs 3HaUeHUE CTETICHU
C palMOHAJIbHBIM
IIOKa3aTcCJIEM.

OnenuBaTh 3HaYEHUE KOPHSI N-
M CTENEeHH, 3HaUEHHUE CTCIICHU
C pallMOHAJIBHBIM MOKa3aTeleM
[EJTLIMA YHCTIAMH 1
JECATUYHBIMH IPOOSMHU.

CpaBHUBATh U YIIOPSAI04YMBATH
paluOHAJIbHBIE U
UPPALMOHAJILHBIC YHCIIA,
3aIIMCaHHBIC C IIOMOIIBIO

1. Maremaruxka.
Anrebpa, 9 kiace,
OI'AOY JIIO
«AxamemMus
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHusl.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII
pecype»
JlomamHue
3a/1aHusl.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO




KOpHS -1 CTEIICHU, CTETICHH C
paLMOHAIBHBIM [TI0KA3aTEIIEM.

BBIMOTHATE TOKIECTBEHHBIC
npeoOpa3oBaHus BIPAKECHHUS,
COJZIepKAILIETO KOPEHb N-U
CTETICHHU, CTETICHb C
palMOHABHBIM [TOKA3aTeNIeM.

3HAKOMUTBHCS C UCTOPHUEH

Pa3BUTHA MAaTCMATUKU

«3naTenscTBO
«IIpocserienue

IHoBTOpEHMeE,
0000IIEHNe,
cucTeMaTusa-
nMA 3HAHMIE!
(20 v)

Yucia ¥ BEIYUCIIEHUS

(3amuch, cpaBHEHHUE,
JIEHUCTBHS C
JIEUCTBUTEIILHBEIMHU
YHCIIaMHU, YUCIIOBas
npsiMast; MPOLEHTHI,
OTHOIIICHUS,
MIPOTIOPIIUU; OKPY-
IJICHHC,
npubIInKeHue,
OLIEHKA)

OnepupoBaTh NOHITHEM
YK CJI0OBOTO MHO>KECTBA.
AKTyaau3upoBaTh
TEPMHUHOJIOTHIO U1 OCHOBHbBIE
JIEUCTBUS, CBSI3aHHBIC C
YUCJIaMU: HATypaJbHOE YUCIIO,
IIPOCTOE U COCTABHOE YHUCIIO,
JETMMOCTh HaTypalbHBIX
YyuCell, MPU3HAKU JCIUMOCTH,
L[€J10€ YHUCII0, MOyJIb YHUCIIA,
OOBIKHOBEHHAS U JICCATUYHAS
IpoOb, CTAaHAAPTHBINA BU]T
qucia, apuGMeTHIecKuit
KBaJPaTHBIN KOPECHb.

BrimonaaTe neicTeys,
CpPaBHMBAThH U YIIOPSAIOYMBATH
4yucia, IpeACTaBIATh YKCIIA Ha

KOOPAMHATHOU IIPSIMOH,
OKPYIJISITh YUCJIA; BBINOJIHATh
MPUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCIICHUMN.

Pemate nmpaktuueckue 3anauu,
COZEpKAIIUE TPOLIEHTHI, 10JIH,
YacTH, BhIPAXaIoIue
3aBUCUMOCTHU: CKOPOCTh —
BpEMS — PaCCTOSHUE, [IEHA —
KOJIMYECTBO — CTOUMOCTb,
00bEM pabOTHI — BpeMs —
MIPOU3BOJAUTENBHOCTD TPy Q.

Paz0upath peasnbHbie
KU3HEHHBIC CUTYalnu, Gop-
MYJIIPOBATh UX HA S3BIKE
MaTeMaTHKH, HAXOJIUTh
peleHue, mpuMeHsst

MaTeMaTU4YECKU anmnapar,

1. Maremaruka.
Anrebpa, 9 kmacce,
®I'AOY 11O
«Axanemus
MuHnpocBeLeHNs
Poccuny»

2. lomamaue
3aJIaHUS.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3aJ]aHUSL.
OcHoBHOE 0011I€EE
oOpa3oBaHmUe.
Anrebpay, 7-9
knacc. AO
«H3maTensCcTBO
«IIpocserienue»




HMHTEPIPETUPOBATH PE3YJIbTAT

TekcToBbIe 3a1aun
(peleHne TeKCTOBBIX
3amau

Pemrate TEKCTOBBIC 3a1aUn
apu(pMETHYECKUM CIIOCOO0M;

1. Maremaruxka.
Anrebpa, 9 knacc,

M3BJIEKATh HEOOXOIMMBIC ®I'AOY 11O
apudmeTnyecKkuM u JTaHHBIE, PECTaBICHHBIC B «AxamemMus
anreOpandeckum BepOasbHOM, TpaduueckoM U | MuHNpOCBELICHUS
crocobamu) TaOJIMYIHOM BHJIC. Poccuny
Pemrate TekCcTOBBIC 3a0aUU C 2. lomamiaue
ITOMOIIILIO BBEICHUS 3aJIaHUSL.
MEPEMEHHBIX, COCTaBIISATh MaremaTuka.
ypaBHEHUsI, HEPABEHCTBA, DNIEKTPOHHBIN
CHUCTEMBI YPaBHEHUN U 00pa3oBaTeNbHBIHI
HEPaBEHCTB MO YCIOBUIO pecype»
3aJ1aun Jlomarnraue
3aJIaHUS.
OcHoBHOE 0011ICE
oOpa3oBaHmHe.
Anrebpay, 7-9
kimacc. AO
«H3maTensCcTBO
«IIpocserienue»
AnreOpanueckue OnepupoBaTh NOHATUSIMU: 1. Maremaruxka.
BBIpaKeHUS (TIpeoo- CTETEHb C IEJIBIM T10- Anrebpa, 9 kmace,
pa3oBaHue KazaTeneM, apuMeTHIeCKuit ®I'AOY 11O
anredpanvdecKux KBaJpaTHBIA KOPEHb, «AxamemMus
BBIPAKCHU, MHOTOWJIeH, anredpanyeckasi | MUHIPOCBEUICHUS
JIOTTyCTUMBbIE IpOoOb, TOXKIECTBO. Poccumy
3HAYCHUS ) BEITIOIHSITE OCHOBHEIC

JICMCTBUS: BBIIIOJIHATH PACUeTh
o hopmynam,
npeoOpa3oBbIBATh IIEIIbIC,
IpOOHO-palliOHAILHBIC
BBIPAKEHUS M BBIPAKCHUS C
KOPHSIMH, PEaTN30BHIBATh
pa3iioKeHne MHOTOUICHa Ha
MHOXHTEJIH, B TOM YHUCIIE C

UCTIOJIb30BaHuEM (popMyII
Pa3HOCTH KBa/IPaToB, CyMMBI U
pasHOCTH KyOOB, KBajapaTa
CYMMBI U pa3HOCTH, Ky0a cyM-
MBI ¥ Pa3HOCTHU; HAXOTUTh

JIOITyCTUMBIE 3HAUCHUS
MIEpPEMEHHBIX 1JIs1 IPOOHO-
palMOHAILHBIX BBIPAXKCHUH,

KOpHEH.

2. Jlomarnraue
3aJIaHUS.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jomaraue
3aJIaHUSL.
OcHoBHOE 0011I€EE
oOpa3oBaHmUe.
Anrebpay, 7-9
knacc. AO
«M3maTenscTBO
«IIpocserienue




MoaenupoBarh ¢ HOMOILBIO
(hopMyI1 peasibHbIE MPOIIECCHI U
SIBJICHUS

OyHKIUU
(moctpoenue,
CBOMCTBA U3yYEHHBIX
INZEINIVIH
rpaguueckoe
pelieHue ypaBHEeHU N
Y UX CHCTEM)

OmnepupoBaTh MOHATUSIMHU:
byHKIMSA, rpa@uK GyHKIUH,
HYJH (PYHKIIH, TPOMEKYTKH

3HAKOIIO- CTOSIHCTBA,

MIPOMEKYTKH BO3pacTaHUs,

MIPOMEKYTKH yObIBaHUS,
HauOOoJIbIlIEE U HAMMEHbIIIEE
3HA4YeHUs PYHKLUH.

AHanu3upoBaTtb, CPAaBHUBATb,
00CyKJaTh CBOWCTBA
(GYyHKUIUH, CTPOUTH UX

rpaduKu.

OmnepupoBaTh MOHATUSIMHU:
npsiMasi IPOMOPLHUOHATIBHOCTD,
oOparHas
MPONOPIMOHATBHOCTB,
AuHeNHas pyHKIus,
KBaJIpaTHuHasi QyHKIHS,
napabosna, runepooa.

Hcnonp3oBatk rpapuky 1uis
ONpEICIICHUSI CBOWCTB,
MPOLECCOB U 3aBUCUMOCTEM,
JUIS peUIeHus 3a7a4 U3 IPyTrux
y4eOHBIX IPEAMETOB U
peanbHON KHU3HU,
MOJICIUPOBATH C TOMOILBIO
rpauKOB peasbHbIe MPOLIECCH
U SIBJIICHUS

Bripaxats dpopmynamu
3aBUCUMOCTH MEX/1y BEIH-
YMHAMH, MOJICIUPOBAThH
peabHbIE MPOLIECCHI.

1. Maremaruxka.
Anrebpa, 9 kiace,
OI'AOY JIIO
«Axanemus
MuHnpocseneHus
Poccuny»

2. JlomarnrHue
3a/1aHUS.
Marematuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Homaraue
3a/1aHUs.
OcHoBHOE o0111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocserienue

I'eomerpus 7-9 kaacc (yriay0JieHHbIN YPOBEHB)

Ilenn yyedHOroO Kypca




I'eomeTpusi Kak OJMH U3 OCHOBHBIX PAa3/CiIOB IIKOJBHONM MAaT€MAaTHKH, MUMEIOIIUM CBOEH
LEeNbI0  O0ECIeYUTh HU3yueHHE CBOWCTB M pa3MepoB (UTyp, HMX OTHOUIEHHH M B3aWMHOE
PacCIIOJIOKEHUE, ONUPAETCS Ha JIOTMYECKYIO, JO0KA3aTelIbHYH0 JIMHMIO. «MareMaTuky yXKe 3aTeM
Y4UThb HAJO, 4YTO OHA yM B IOPSNOK IPUBOJAUTY», — IUCAJI BEIMKUN PYCCKUU y4E€HBIM Muxaumn
BacuibeBud JIoMOHOCOB. LIeHHOCTE U3y4eHMsI TEOMETPUHA B OCHOBHOM IIKOJIE 3aKJII0YAETCS B TOM,
4TO OOy4YaloUIMiics CMOXET HAay4YMThCS TPOBOAMTH JIOKA3aTENIbHBIE PACCYXICHUS, CTPOHTH
JIOTUYECKUE YMO3AKJIFOYECHUS, JTOKA3bIBATh UCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIIPUMEPHI K
JIO)KHBIM, IIPOBOJMUTHL PACCYXKACHUS OT IIPOTUBHOIO, OTIMYAaThb CBOMCTBA OT IPU3HAKOB,
¢dopmynmrpoBath oOpaTHble yTBepxkaeHus. Ocoboe 3Ha4YeHHE JOKa3zaTeNlbHas JTUHHUS HUMEeT s
yrIIyONnEHHOTO U3YUYeHUsI MAaTEeMaTHKH.

BMmecte ¢ Tem He ciemyeT 3a0biBaTh cioBa (hpaHiry3ckoro marematuka JKana /Ipenonse,
MPEOCTEPEraBIIero YYUTeasl OT W3IHUIIHETro (opmanu3Ma, 0COOEHHO B OTHOIIEHWH OCHOBAHUN
reomeTpun: «4TO Kacaercs AEIMKATHOM MPOOJIEMBbl BBEACHUS «aKCHOM», TO MHE Ka)KeTCsl, YTO Ha
MEPBBIX MOpax HYXHO BOOOIIe M30erath MPOU3HOCUTH caMo 3TO cioBo. C JIpyroii ke CTOPOHBI, HE
ClIeyeT YIIyCKaThb HU OJHON BO3MOXKHOCTH JaBaTh IIPUMEpPHI JIOTHYECKUX 3aKIIOUEHUH, KOTOPbIE
Ky/a B OOJbILEH Mepe, YeM Ues aKCHOM, SIBJISIFOTCS UCTUHHBIMU U €TMHCTBEHHBIMU JIBUTATEISIMU
MaTEeMaTHYECKOT0 MBIIIUIEHU». BaskHO, 4TOOBI yUSHHK, OBJIAIEBIINI UCKYCCTBOM PACCYKAATh, MOT
IIPUMEHSTh €r0 U B OKpY)KAlOIIEH KU3HU. [ B 3TOM COCTOMT Ba)KHOE BOCIUTATEIBHOE 3HAYECHHE
U3Yy4EHUsI TEOMETPHHU, TPUCYLIIEE UMEHHO OTEYECTBEHHON MaTEMaTHYECKOU LIKOJIE.

Bropoil 1enpl0 U3y4eHUs I€OMETPUM SBIIIETCS HAy4YUTBCS MCIOJIb30BaThb €€ B Ka4eCTBE
MHCTPYMEHTA IIPU PEIICHUM KaK MaTeMAaTUYECKUX, TaK U MMPAKTHUYECKUX 3a/1ad, BCTPEUAIOIIUXCS B
peanbHON JKM3HU. YUEHUK JIOJDKEH HAYYUTHCS ONPEAEIUTh T'€OMETPUYECKYI0 (Urypy, OIucarb
CIIOBaMH 4epTEX WIM PUCYHOK, HAMTU TUIOMIAAb 3eMEIbHOTO Y4acTKa, PAaCCUUTATh HEOOXOAUMYIO
JUITMHY ONTOBOJIOKOHHOTO Kabemnst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOWIA. DTOMY
COOTBETCTBYET BTOPasi, BBIYUCIUTENIbHAS JIMHUS B U3YYEHUU T€OMETPUU B LLIKOJIE, HE MEHEE BaJKHAs,
yeM nepBasi. CnocoOCTBOBATh ITOMY MOTYT 337laudl PAKTUYECKOTO XapaKkTepa, Ipu pacCMOTPEHUU
KOTOPBIX MOKHO 00ydYaTh JeTel CTPOMTh MaTEeMaTUYECKHE MOJEIHM pPEaJbHBIX KU3HEHHBIX
CUTYyaluH, IPOBOJAUTH BBHIYHUCIIEHHS U OLIEHUBATh aJIEKBATHOCTh MOJIy4eHHOTO pesynbrara. Kpaiine
BA)KHO NOMYEPKUBATH CBA3U I'€OMETPUU C APYTMMHU IPEeIMETaMH, MOTHUBUPOBATH MCIIOJIb30BATh
OTIpEJICJICHUs] T€OMETPHUUECKUX (PUTYp U TOHSATHH, ITEMOHCTPUPOBATH NMPUMEHEHHE MOJTYUYCHHBIX
yYMEHUH B (U3UKE U TEXHUKE. DT CBSI3U Hanbosee ApKo BUIAHBI B TeMax «Bekropsn», « Tpuronome-
TpUYECKHE COOTHOMICHU», «MeTo koopauHat u « Teopema ITudaropay.

Oco0eHHOCTh Kypca yriayOIEHHOTO U3YUSHHSI TEOMETPUU COCTOUT HE B TOM, UTO JOOABIISICTCS
00JIbIII0E KOJTMUYECTBO HOBBIX TE€M, & B TOM, YTO yYaIllUeCs HE MMPOCTO 3HAKOMSITCS C ONpeIeIEHHBIMU
MOHATUSIMH, a YBEPEHHO OBJIaAeBa0T WUMHU. CyIIecTBYIOIINE TEMBI IPOrpaMMbl 0a30BOro Kypca
reOMETPUH HU3y4YaloTcsi Ha Oosee TIyOOKOM YypOBHE, a Yydallhecs NpuoOpeTaroT yMEHHs,
MIOMOTAIOIINE UM YBEPEHHO NMPUMEHATH CBOM 3HAHUS HE TOJIKO B MaTeMaTHKE, HO U B CMEXHBIX
npeaMeTax, Mpeske Bcero pu3uke u nHhopMaTHUKe, a TAKXKe MOJIb30BATHCS MOTYyYCHHBIMH 3HAHUSAMU
IIPU PEUICHUU PAKTUYECKUX 3a]1aU.

MecTto yueOHOr0o Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IIaHy, B 7-9 Kiaccax u3ydaeTcs YriayOn€HHBIH y4eOHBIH Kypc
«l'eomerpus», KOTOpPBIM BKIIOYAET CICAYIOIIME OCHOBHBIE pasnensl coaepxkaHusa: «Hagama
reomeTpumn», «Tpe yronbHukmn», «OKpyKHOCTBY, «UeThIpéXyronpHukn», «[lomodue», «IneMeHTsI
Tpuronometrpun», «llmomaan», a takxke «Merox koopauHatT», «Bektops», «IIpeobpazoBanus
IIJIOCKOCTH.



B y4yeOHOM mulaHe Ha M3ydeHHE Kypca FeOMETpUH Ha YIiayOJIEHHOM ypoBHE OTBOAMTCS 4
yueOHBIX Yaca B HEJENI0 B TEUCHHE Kaxa0ro rojxa odyuyenus. Beero 3a 3 roga oOyuenus — 408
9acoB.

Conep:xanue yueOHOro Kypca (mo roagaM o0y4eHus)
7 kiacce
Hayana reomerpun

HCTOpI/IH BO3HHUKHOBCHUS U pa3BUTHA I'COMCTPUU. HauganpHble TOHSITHS reoMeTpHru. TO‘IKa,
npsimMasi, OTpC30K, JIy4. [TousTue 00 AKCUOMC, TCOPEMCE, NOKA3aTCIILCTBEC, OIIPCACICHNUU.

B3auMHoOe pacrionoxeHue To4eK Ha IpsMoil. Mi3aMepeHue JIMHBI 0TPE3Ka, pACCTOSHUE MEXIY
TOYKaMH.

ITonmymnockocte ¥ yros. Buasl yrinos. M3mepeHue BenuuuH yrioB. BeprukaibHble U
CMexHbIe yribl. [lapamensHele U epreHIUKYISpHBIE IpsiMble. PaccTosiHUE OT TOYKM [0 IPSIMOM.
buccekrpuca yria.

Jlomanas. Buael  nomanbix. JlnuHa < momaHoi.  MuoroyrosnbHuku.  Ilepumertp
MHOTOYTOJIbHUKA. [IOHATHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[TepBUYHbIE IPEICTABICHHUS O PaBEHCTBE (QUTYD, UX PACHIOTI0KEHUN, CHMMETPHUH.
IIpocreiimne nocrtpoeHus. MHCTpyMEHTBI 711 U3MEPEHUN U ITOCTPOEHUMN.
TpeyroabHukn

Buzpsl TpeyroiabHUKOB: OCTPOYTOJIbHbIE, IPSIMOYTOJIbHBIE, TYIIOYTOJIbHbIC, pABHOOEIPEHHBIE,
paBHOCTOpOHHHE. Meauana, OUCCeKTpuca U BICOTA TPEYTOJIbHHKA.

PaBeHcTBO TpeyronpHuUKoB. IlepBblli M BTOpPON IPU3HAKKM PABEHCTBA TPEYTOJIbLHUKOB.
PaBHOOe1peHHbIE TPEYTOIBHUKH U MX cBOMcTBA. [Ipu3Hak paBHOOEApEHHOTO TpeyroabHuUKa. TpeTuit
IIPU3HAK PABEHCTBA TPEYTOJIbHUKOB.

CooTHo1IEHH MEXAYy CTOPOHAMM U YyIJIaMM TpeyrojbHuKa. HepaBeHCTBO TpeyrosibHHKA.
HepaseHcTBO 0 1yIMHE TOMAaHOM.

Cummerpuunbie purypsl. OCHOBHBIE CBOICTBa 0ceBOil cummeTpun. [IpuMepsl cuMMeTpuun B
OKPY’KaIoIlleM MUpE.

IMapannenbHbie npsiMble. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapamienbHOCTh HPSMBIX, MCTOPUYECKUE CBEACHUSA O IocTyjgare EBkiauaa u o poau
JloGaueBCKOro B OTKPBHITUM HEEBKIMIOBOM reomeTpuu. CBOWCTBA W MPU3HAKH MapalIeIbHBIX
npsimbix. CyMMa yriaoB TpeyrojbHuKa. BHeniHue yriel TpeyroiapHuka. CymMmma BHYTPEHHHUX YIJIOB
MHOI'OYT'OJIbHUKA U CYMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA.

IIpsiMmoyroJibHbIE TPEYTOJIbHUKH

IIpu3Hakyu paBEHCTBA NPSAMOYIOJBHBIX TPEYTrOJIbHUKOB. [IepreHIUKYIsIp U HAKJIOHHAS.
CBOICTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K runorenyse. [IpsamoyronsHblit
TPEYroJbHUK C yIiIoM B 30°.

OKpyKHOCTH

IToHATHSI OKPYKHOCTH U Kpyra. DJIEMEHTbl OKPYKHOCTH M Kpyra: LIEHTp, paanyc, AUaMeTp,
X0pAa, UX CBOMCTBa. B3auMmHOe pacnonokeHue oKpyHocTU U npsMoil. KacarenbHas u cexymas K
OKpykHOCTH. OKpY>KHOCTb, BIIMCaHHAas B yroi. IIpocTeiiiine nocTpoeHus: ¢ NOMOILBIO LUPKYJIA U



JINHEUKU.
I'eomeTpuuyeckmne MecTa TOUEK

[TonsiTue O reoMeTpu4eckoM MecTe ToueK. [IpuMepbl reoMeTpUYecKMX MECT TOUYEK Ha
IUIOCKOCTH. buccekTpuca yria u cepeiIMHHBIN NEpIEHANKYJIISAP K OTPE3Ky KaK FEOMETPUUECKHE MECTa
Touek. OnMcaHHasl OKPYKHOCTb TPEYTOJbHUKA, €€ HEHTP. MeTo] FeOMETPUUECKUX MECT TOUEK IIPU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

ITocTpoennsi ¢ MOMOIIbIO HUPKYJISI M JINHEHKH

Hctopuueckue cpeneHus. OOOCHOBaHHMS NPOCTEHIINX MOCTPOCHMUM, ATambl 3ajadyd Ha
[IOCTPOEHHUs, PELICHHUE 3a7a4 Ha IOCTPOCHHUE LIUPKYJIEM U JIMHEUKOM.

8 kiace
YeTbIpEéXyroJbHUKH

[TapannenorpaMm, ero Npu3HaKu U cBOMCTBA. [IpSAMOyronbsHUK, poMO, KBaapaT, MX MPU3HAKU
u cpoiictBa. Tpaneuus. PaBHoOenpenHas Tpamenusi, e€ CBONCTBa M Mpu3Haku. lIpsMoyronbHas
Tpaneuus. CpeaHsis IMHUS Tpaneuuu.

Cpenssisi nMHHS TpeyrosibHHKA. MeToa yIBOEHMsI MEAMaHbl TpeyrosbHHMKa. Teopema o
[IepeCeYCHUU MEANAaH TPEYTrOJIbHUKA.

Teopema @aneca, TeopeMa O NPONOPLMOHAIBHBIX OTpe3Kax. Teopema BapuHboHa s
IIPOU3BOJILHOT'O YETHIPEXYTOJIbHUKA.

LleHTpabHO-CUMMETPHYHBIC (PUTYPHI.
Ilonoome

[Tonobue TpeyronbHUKOB, KOdPduiueHt momxodus. [IpusHaku mogo0usi TPEyroJIbHHUKOB.
[TpumeneHne mogo0ust NP PEIICHUH TEOMETPHUSCKUX M MPAKTUISCKUX 3a]1a4.

Ilnomann

[Tonsitue o mnomaau. CBoiicTBa miomaaeit reomerpudeckux uryp. Ipocreiimme Gpopmybt
JUIS TIIOUIAId TPEYTOJIbHUKA, NapajuiesiorpaMMa, pom6a u Tpanenuu. [lnomanm mogo0HbIX Guryp.
OTHolIEHNE M0 TPEYrOJIbHUKOB.

Teopema Ilugaropa
Teopema [Iudaropa. [Ipumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a1a4.
DJIeMeHTbl TPUTOHOMETPHH

CuHyC, KOCHHYC, TAaH['€HC M KOTAHI'€HC OCTPOro YIJIa IPSMOYI'OJBHOTO TPEyrOJIbHUKA.
Tpuronomerpuueckue ¢ynkmun yriaoB B 30°, 45° u 60°. IIponopuuoHanbHBIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl u ‘leTpréXyFOJ'ILHI/IKI/I, CBfI3AHHBIEC C OKPYKHOCTHIO

BrnucanHble M LIEHTpaJIbHBIE YIVIBI, YIOJI MEXKIY KacaTeIbHOM M XOPAOH. YTIBI MEXIY
XOpJaMU U CEKyLIMMU. BricaHHbIe M OIIMCAaHHBIE OKPYKHOCTH TPEYTOJIbBHUKA U YETHIPEXYTOJIbHUKHY.
CBolicTBa M TMpPU3HAKM BIMCAHHOI'O YETBIPEXYroJibHUKA. B3auMmHOe pacnosjokeHue aByx
okpyxHocteil. Kacanue okpyxnocreil. O0mmue KacaTeiabHbIe K IBYM OKPY>KHOCTSIM.

9 kjaacce

Pemenue TpeyrojibHUKOB



Cunyc, kocunyc, TanreHc yrios oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
@opMyisl IpuBeeHus. Pemenne tpeyroasHUKoB. TeopeMa KOCUHYCOB U TeOpemMa CUHYCOB. Peme-
HUE NPAKTHUUYECKUX 3aJad C UCIOJIb30BAHUEM TEOPEMBI KOCMHYCOB U TEOPEMBI CUHYCOB. Pemnienue
3aJ1a4 reOMETPUYECKON ONTUKH.

Tpuronomerpudeckue GopMyIbl U IUIOMAAN TPEYroidbHUKA, MapajuiejorpamMmma, pomoa,
Tpaneuuu. @opmyna ['epona. @opmyia IIOMaAU BEITYKIOIO YETBIPEXYTOJIbHUKA.

ITono0ue TpeyronbHUKOB

Xopabl ¥ MOAOOHBIE TPEYTOJIBHUKHA B OKPYKHOCTH. TeopeMa O NpOU3BEICHHH OTPE3KOB
XOpZ, TEOpeMbl O IPOU3BEICHUU OTPE3KOB CEKYIIHUX, TEOpeMa O KBaJapaTe KacaTelbHOMH.
[IpuMeHeHne mpu peleHuu reomMeTpudeckux 3agad. Teopembl Uessl u Menenas. Ilonsatue o
TOMOTETHUH.

MeToa KoopaAuHAT

VYpaBHeHHEe NPSMOM Ha IUJIOCKOCTH. YTJOBOH KOX(PQPHUIMEHT M CBOOOJHBIA WIIEH, HX
reoMeTpuueckuii cmpicia. llapannenbHOCTh W MEPHEeHAMKYJSIPHOCTh MPSAMBIX (Yepe3 YIJIOBOU
KO3 PHULIHEHT).

YpaBHeHHE OKpYy:KHOCTH. HaxoskaeHue nepecedeHHii OKpYKHOCTEH U IPSIMBIX B
koopauHarax. dopMmyna paccTOSHHS OT TOUKM 10 npsMou. I[liomanes nmapauienorpamma B
KOOp/MHATaX, MOHATHE 00 OPUEHTUPOBAHHOHM IuIOmanu. [IpuMeHeHHe MeToaa KOOpAMHAT B
[IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aadax.

BekTops!

Bexktops! Ha muiockocTH. Cl0XEHHE M BBIYMTAHHWE BEKTOPOB — IIPaBUJIAa TPEYIOJIbHUKA U
napajuiesiorpaMma. ¥ MHOKE€HUE BeKTopa Ha uncio. Koopannatel Bektopa. Clio)keHHEe U BBIYUTaHHE
BEKTOPOB, YMHOKEHHE BEKTOpA Ha YUCIIO B KOOpAMHATax. [I[puMeHeHne BEKTOPOB B (PU3HKE, LIEHTP
Macc.

[Tonsitne o Oasuce (HAa MIOCKOCTH). Pa3noxkeHUss BeKTOpoB Mo 06azucy. CraispHOe
MIPOU3BEJICHUE BEKTOPOB, T'€OMETPUUYECKUN CMBICT W BBIPAXKEHUE B JIEKapPTOBBIX KOOpJMHATAX.
JIMcTpuOyTUBHOCTh CKAIIPHOTO TMpousBeacHus. CKalIpHOE MPOU3BEACHUE U TMPOCIHPOBAHUE.
[IpuMeHeHne CKalIsIPHOrO MPOU3BEACHUS BEKTOPOB JUIsl HAXOXACHUS JUIMH M YrioB. Pemienue
F€OMETPUUYECKHX 3a/1a4 C TIOMOIIbBIO CKAJSIPHOTO MPOU3BEACHHUS.

JITMHA OKPYKHOCTH M IJIOIIAJAb KPyra

IIpaBunbHbIE MHOTOYrOJdbHUKH. JUIMHA OKpY>KHOCTH. I'panycHas u panuaHHas Mepa yria,
BBIYMCIICHUE JUIMH AYT OKpyKHOCTeH. Inomans kpyra, cexropa, cermenTa. Mcropuueckue cBe1eHUs
00 U3MepEeHNH JJTMHBI OKPY>KHOCTH M TUIOIIAIHN KpyTa.

JABHKeHHUS MII0CKOCTH

LlentpanpHas cummerpus. LleHTpanbHO-cuMMeTpuuHble ¢urypel. IloBopor. OceBas
cumMeTpusi. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapaensHslii nepeHoc.

[TonsiTHe NBMKEHUS U ero cBoicTBa. PaBeHCcTBO uryp. [IposiBieHuss cuMMeTpun B IpUpPOJIE,
KUBOIIMCH, CKYJBIType, apxurekrype. Komnosunuu asumxeHuil (npocreiimume npumepsl). Ipu-
MEHEHHUE B FTEOMETPUUECKHX 3a]a4ax.



I[InanupyemMble peAMeTHBIE Pe3yJIbTATHI 0OCBOEHHS padoueii mporpaMmel (10 rogam
o0yueHust)

OcBoenue yue6HOrO Kypca «I'eomeTpusi» Ha yriayOn€HHOM ypoBHE B 7-9 Kilaccax JOJIKHO
obecreunBaTh JOCTHXKEHHE CIEIYIOUINX IPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.

7 KJ1acc

Pacno3HaBaTh U3yueHHBIE TeOMETpUYECKHE (UTYpBI, OINPEHENATh HMX B3aUMHOE
pacroio’keHue, n300pakaTb reOMETpUIECKre (GUTyphI; BBIITOIHATH YEPTEXKU O YCIOBUIO 3a7a4H.
N3mepsaTe nUHEHHBIE W YIVIOBBIE BEIWYUHBL. Pemars 3amauu Ha BBIYUCIEHUE JUIMH OTPE3KOB U
BEJINYUH YTJIOB.

JlejaTh NPUKUAKY U OLEHKY JIMHEWHBIX U YITIOBBIX BEJIMUUH IIPEIMETOB B PEaJIbHOMN KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pasmMepsl ’TUX 0OBEKTOB 10 MOPSIKY BETHYUHBI.

CTpOI/ITb YCPTCIKU K TCOMCTPUICCKUM 3aJadaM.

ITosnb30BaThCsl TNpU3HAKAMM PABEHCTBA TPEYIOJbHUKOB, HCIOJIB30BaTh IPU3HAKU H
CBOWCTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4.

HpOBOI{I/ITL JIOTUYCCKHUE PACCYIKACHHNA C UCIIOJIB30BAHUCM I'COMETPUUCCKUX TCOPCM.

Ilonb30BaThCsl NpHU3HAKAMM PABEHCTBA IPSAMOYIOJIBHBIX TPEYTOJBHUKOB, CBONCTBOM
MEJUaHbl, IPOBEACHHOW K THUIOTEHY3€ IPSAMOYIOJIbHOTO TPEYrOJIbHUKA, B  PEIICHUU
F€OMETPUYECKUX 3a/1a4.

OnpeaensiTb MapauIeTbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pa3zyeT ¢ HUMHU
cexymas. Onpenensars NapamuieIbHOCTh MPSMBIX C MOMOLIBIO PAaBEHCTBA PACCTOSIHMM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroM IPSIMOM.

Pemathb 3a7a4n Ha KJIeT4yaTOl OyMmare.

IIpoBoauTh BBIYMCIEHUS M HAXOAWUTh YHUCIOBBIE M OyKBEHHBIC 3HAUCHHUS YTIJIOB B
F€OMETPUYECKUX 3a7a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYI'OJIbHUKOB,
CBOWCTB YIJIOB, 00Opa30BaHHBIX MPU MEPECEUCHUN ABYX MapajUICIbHBIX MPSAMBIX ceKyileil. Pemars
IIPAaKTUYECKUE 3a7a4y Ha HAXOKICHHUE YTIJIOB.

Baaners nonsiTuem reomerpudeckoro mecra Touek (I'MT). Onpenensats OUcceKTpHCy yria
U CEpPEIMHHBIN NEPIEHANKYIISAP K OTPE3KY KaK reoMeTpuueckrue Mecra Touek. [lonp3oBaThCs MOHS-
tueM ['MT npu 1oka3aTesbCTBE T€OMETPUYECKUX YTBEPKIACHUN U IIPU PELICHUU 3a/1a4.

®opMyJIHPOBATH OIPEIEICHHSI OKPY>KHOCTH M Kpyra, XOpJbpl M JHaMeTpa OKPY>KHOCTH,
YBEPEHHO BIJIAJIETh UX CBOMCTBAMM. YMETh JI0OKA3bIBAaTh M NMPUMEHATH 3TU CBOICTBA NPU PELICHUU
3ajad.

Baagers MOHATHEM ONMCAaHHOW OKOJIO TPEYTOJIBHMKA OKPYKHOCTH, YMETh HAXOAUThb €&
HeHTp. JloKka3pIBaTh U HCHOIB30BATH (DAKTHI O TOM, YTO OMCCEKTPHCHI YTIJIOB TPEYTOJIbHHUKA IIepeceKa-
I0TCSL B OJTHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC NEPHEHAUKYJISPbI K CTOPOHAM TPEYrOJbHUKA
[IEPECEKAIOTCS B OJTHOU TOUKE.

Biaagerr MNOHATHEM KacaTeJbHOM K  OKPYXKHOCTH, IIOJb30BaThbCsl TEOPEMOM O
NEPIEHAUKYIISIPHOCTA KacaTeIbHOM M paauyca, IPOBEAEHHOIO K TOUYKe KacaHus. [loka3bIBaTh
PaBEHCTBO OTPE3KOB KACATEIIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJHOU TOYKH, U IIPUMEHSTH 3TO
B PELICHUU T€OMETPUYECKUX 3a/1a4.

I[OK&SLIBZITL H NMPUMEHATH HpOCTGfIIHHG reoOMCTPpHUYCCKUC HCPABCHCTBA, INMOHUMAThL HX



[IPAKTUYECKUM CMBICIL.
IIpoBOAMTBL OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS € TOMOILBIO LIUPKYJIS U TUHEHKH.
8 kaace

Pacno3sHaBarb OCHOBHBIE BHJbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTBI, IOJIb30BaThCS HX
CBOWMCTBAMHM I@pU PELIEHUH TEOMETPUUYECKUX 3adad. Pa3znuyaTe 0OpU3HAKM ©  CBOWCTBA
napajuiesiorpaMmma, pomoa u mpsiMOyTroJIbHUKA, TOKa3bIBaTh X M YBEPEHHO MPUMEHSITH IIPH PEIICHUH
reOMETPUYECKHUX 3a]1ay.

Hcnonb3oBaTh CBOMCTBA TOYKM IEPECEUEHUSI MEIUAH TPEyrojibHHKA (LEHTpa Macc) B
pellIeHnn 3a1au.

Baagers MoOHATHEM CpeIHEH JIMHUU TPEYTOJIbHUKA U TPAIlCLIMM, IIPUMEHITh UX CBOMCTBA
IIpU pELIEHUH TreoMeTpudyeckux 3anad. HMcnosb3oBate Teopemy Daseca U TeopeMy O
[IPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATH UX Ul PELICHUS ITPAKTUYECKUX 3a/1ad.

Pacno3HaBaTh IEHTPAIbHO-CUMMETPUYHBIE (PUTYpPBI M HCIOIB30BaTh MX CBOWCTBA IPHU
pelieHuu 3aaay.

BuiaeTs NOHATHAMM 11000US TPEYTOJIBHUKOB, K03 (hUIeHTa TOJ00H, COOTBETCTBEHHBIX
3JIEMEHTOB MOJOOHBIX TPEYroJIbHUKOB. VIMeTh mpeicTaBiIeHHe O MpeoOpazoBaHUM MOJ00Us U O
nono0HbIX (urypax. Ilonmp3oBaTbess mNpU3HAKaMH MOJOO0US TPEYTOJIBHUKOB TIPH  PELICHUU
reOMEeTpUUECKUX 3a4ad. Jloka3plBaTh W MNPHUMEHSATh OTHOLICHHUS TPOMOPIHOHAIBHOCTH B
NPSAMOYTOJBHBIX TPEyrojdbHHUKaxX. [[pUMEeHATs Mog00Ke B IPAaKTHYECKUX 3a/1auax.

BbIBOAMTL MW MCHOJB30BaTh IpocTeimre (opMyabl A IUIOLIATU TPEYTroJIbHUKA,
napajienorpaMma, pomOa u  Tpamneuud. BpruciaTh (pazaMuHBIME - CIIOCO0AMM)  IUIONIA/Ib
TPEYTOJIbHUKA U TUIOIIAAM MHOTOYTOJIBHBIX (GUTYD (MOJB3YSICh, I'/Ie HEOOXO0AUMO, KATbKYISATOPOM).
3HaTh OTHOUICHHE TUIONIa/eH MOAOOHBIX (UTYp M NMPUMEHSATh NMPHU peIleHUH 3anad. [IpumeHsTsh
IIOJIyYEHHBIE YMEHHUs B IIPAKTUYECKUX 3aJadax.

IMoab3oBaThes Teopemoit [Iugaropa 1ist pereHns reoMeTpUYeCKUX U MPAKTHYECKUX 3aj1ay.
CTpouTh MaTEMaTUYECKYIO MOZEIb B IPAKTUYECKUX 3a]]a4ax, CAMOCTOSTENBHO JIENaTh YEPTEXK U Ha-
XOJIUTH COOTBETCTBYIOLIUE JJIMHBI.

Baaaers NOHATHEM BIMCAaHHOTO U LICHTPAJIBHOI'O YIUIA, yIjla MEKy KacaTeJIbHOU U XOPAOH,
ONMCAHHOW W BIIMCAHHON OKPYKHOCTH TPEYI'OJIbHUKA U YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOU-
CTBA IIPYU PEILLECHUH 3a/1a4.

IIpuMeHATh NOJy4CHHBIC 3HAHUS HA IIPAKTUKE — CTPOUTh MAaTEMAaTHYECKUE MOJACIN IS
3aJ1a4 peaybHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHHUS C MIPUMEHEHHEM MOJ00US U
TPUTOHOMETPHH (TIONB3YSACH, I/Ie HEOOX0IUMO, KAIbKYISTOPOM).

9 kjaacce

3HATh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, YMETh HAXOJUTh C MX IOMOIIBIO
pa3iiyHble  DJIIEMEHThl  MNPSIMOYTOJBHOTO  TPEYTrojbHUKA  («pemieHue  MPSIMOYTOJbHBIX
TPEYTOJbHUKOBY»). HaxomuTh (¢ MOMOMIBIO KAJIBKYJISTOpA) UIMHBI W YTIIBI JUISI HETAaOIUYHBIX
3HAUCHUI.

IMoab3oBaThes GOpMyTaMu NPUBEACHUS U OCHOBHBIM TPHUTOHOMETPHUYECKUM TOXKIECTBOM
JUISL HAXO0XKACHUS COOTHOILIEHUM MEXKy TPUTOHOMETPUYECKUMU BEIUYMHAMMU.

Jloka3bIBATh TEOPEMY CHUHYCOB M TEOPEMY KOCHUHYCOB, IPUMEHATH UX IS HAXOXKICHUS
Pa3IMYHBIX 2JIEMEHTOB TPEYTOJIBHUKA («PELIEHUE TPEYTOIbHUKOBY ), IPU PELIEHUH T€OMETPUIECKUX



3aJa4. HpI/IMeHHTB MOJIYUCHHBIC 3HAHUS IIPU PCILICHUU IMMPAKTUYCCKUX 3a1a4.

IIpuMeHATH TPUTOHOMETPUIO B 3a7a4axX Ha HAXOXKICHME IUIOLIAAU, BBIBOJUTH U BIIAJIETh
TPUTOHOMETPUUYECKUMH (OpPMYyJIaMu Ui IUJIOLIATU TPEyrojbHHUKa, IMapajuiejorpamMmma, pomoa,
Tpamenuuy, BBIBOJAUTH U NPUMEHATH (Gopmyny ['epoHa u Qopmyny Ui IIIOLMIAAX BBITYKIOTO
YETBIPEXYTOJIbHUKA.

HNmersb npeacraBiieHue 0 TOMOTETUH, IPUMEHSATH B IPAKTUYECKUX CUTYaLUAX.
Hcnoas3oBark TeopeMbl UeBbl 1 MeHenas pu pelieHny 3a1ad.

Hcnoab3oBaTh TEOpEMbI O BIIUCAHHBIX YIUIAX, YIJIaX MEXIY XOpJaMu (CEKyIIMMH) U yTiie
MEK/1y KacaTeJIbHOM U XOpJ0M IPHU PELICHUU T€OMETPUUECKHX 3a1a4. /[[oka3pIBaTh U NPUMEHATH TeE-
OpeMBI O TPOM3BEACHUU OTPE3KOB XOPA, O IPOU3BEACHUU OTPE3KOB CEKYIIMX, O KBaJpare
KacaTeJIbLHOM.

Baaners MOHATHEM KOOpPAMHAT HA IUIOCKOCTH, PabOTaTh C ypaBHEHHEM IMPsIMOM Ha
IUIOCKOCTU. BrnageTh mMoHATHAMHU yTiaoBoro ko3ddguuumeHta u cBOOOAHOrO 4jeHa, MOHUMATh HX
reOMETPUUECKUI CMBICT U CBS3b YIIIOBOT0 K03(puiineHTa ¢ Bo3pacTaHueM U yObIBaHUEM JTHHEHHON
¢yHKIMH. YMETh pemaTh METOJOM KOOpAMHAT 3a/adyM, CBSI3aHHBIE C MApauIeIbHOCTBIO U
MEPIEHIUKYIISAPHOCTBIO IPSMBIX, IIEPECEUCHUEM NIPSMBIX, HAX0KICHUEM TOYEK IIEPECECYCHUS.

BeiBoAUTHL U BlaneTh ypaBHEHHEM OKpYKHOCTU. Mcronb3oBaTe METOA KOOPAMHAT IS
HAXOXKJCHUS NIepeceueHuil OKpyKHOCTE! U MpsIMbIX. BiianeTs hopmynamu paccTOSIHUSL OT TOUKH 10
NOpsAMOH, TUIOIIAAM TMapajyieliorpaMMa B KOOpIMHATaX, MMETh MOHATHE 00 OpPMEHTHPOBAHHOU
momany. Ilomp30BaTbCs METOAOM KOOPAMHAT HA IJIOCKOCTH, INPUMEHATH €r0 IPHU PEIICHUU
FEOMETPUYECKUX M IPAKTUYECKUX 3anad. IIpuMeHsATr MeToj KOOpPAMHAT B IIPAKTHKO-
OPHUEHTUPOBAHHBIX FTEOMETPUUYECKUX 3a1a4ax.

Baagers noHsATHEM BEKTOpPA. YMETh CKJIAIBIBATH U BBIYUTATh BEKTOPBI, YMHOXKATh HAa YUCIIO,
BJIAJICTh MPAaBWJIAMM TPEYTOJIbHUKA U Napajuiejaorpamma. Braners mpakTHueCKMMU HHTEpIIpEeTalu-
SAMH BEKTOpPOB. YBEpPEHHO IIOJIb30BaTbCA KOOpAMHATAMU BEKTOpa. Biamers cioxeHueM U
BBIYUTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOPA HA YUCJIO B KOOPJAUHATAX.

HNmetb npezncraBieHue o Oaszuce (Ha IIIOCKOCTH). PackimaapiBaTh BEKTOpHI MO 0Oas3ucy.
PackiagpiBaTh BEKTOPBI CHJI C MTOMOIIBIO IPOCLUPOBAHNUS U TPUTOHOMETPUUECKUX COOTHOLIEHHIA.
[TpuMeHATH MoTyYeHHbIE 3HAHUS B TPOCTEHINNX (DPU3NYECKHX 3a/1a4ax.

BuianeTs MOHATHEM CKAJSIPHOTO MPOU3BEJCHHS BEKTOPOB, MIOHUMATh €0 T€OMETPHUECKUI
CMBICI U YBEPEHHO IIOJb30BAThCS €ro BBIPAKEHHEM B JEKAPTOBBIX KOOpIMHATaX. 3HATh
IUCTPUOYTUBHOCTh CKAISPHOTO MPOM3BEACHUS U €ro CBs3b C IMpoeHupoBaHHEM. lIpumeHsTh
CKaJIIPHOE IPOU3BEJCHUE BEKTOPOB JUIsI HAXOXKICHUS JUIMH M YIIIOB. Pemare reomerpuyeckue
3aJ]auy C MMOMOIIBIO CKAJSIPHOTO MPOU3BEACHNUs. VICTI0NB30BaTh CKATSIPHOE MTPOU3BEICHNE BEKTOPOB
B ayireOpanyecknx M (pU3nIECKuX 3ajayax.

Baagers NOHATHAMHU NPAaBWIBHOIO MHOIOYIOJBHUKA, JUIMHBI OKPYXKHOCTH, JUIMHBI JYTU
OKPY’KHOCTH Y PaJMaHHOW MEpBI yIJjla, BBIYUCIATH IJIOIIAb Kpyra U ero yacteil. Ilonumars cMbICI
gucia. [I[puMeHsTh noayueHHbIE YMEHUS IPU PELIEHUH MPAKTUYECKUX 3aJa4. 3HaTh UCTOPHUUECKHE
CBe/IeHUs 00 M3MEPEHUH JJIMHbBI OKPYKHOCTH U TUIOIIAIN KPyTa.

HNmeTh mpencrtaBieHue O NpeoOpa3oBaHUU IIOCKOCTH, O JBMKEHUsAX. Haxomuts ocw,
HEHTPHl CUMMETPUH  (UTYyp, LEHTPbl TOBOPOTA, HAXOAUTH KOMIIO3HMIMHU  IMPOCTEHIINX
npeoOpazoBanuil. [I[puMeHATh IBUKEHUS TUIOCKOCTH MPH PEILICHUH T€OMETPHUUECKUX 3a/au.



IIpuMeHATH [10IyYEHHBIE 3HaHUS HA IIPAKTUKE — CTPOUTHh MATEMATUYECKUE MOJEIIU IS
3a]1a4 peanbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C IPUMEHEHUEM 0100 1
TPUTOHOMETPUUYECKUX (DYHKIUH (TIOJIB3YSCh, T/Ie HEOOXOIUMO, KAJIbKYJIATOPOM).

TemaTu4yeckoe NUIaHNPOBaHUE Y4eOHOI0 Kypca (1o rogaM o0y4eHust)

7 kaacc (136 1)
DJIEeKTPOHHBIE
Ha3Banmne OcHoBHbBIC BUIbI
OcHoBHOE (uu¢possbie)
pa3aeJa (TemMbl) JNeATeJIbHOCTH
cojepKaHue o0pa3oBaTe/bHbIE
(4ucy10 4acoB) 00y4yarImnXxcs
pecypcsl
Havana Hcropus 3HAKOMUTBHCA C UCTOPHUEN 1. MaTtemaruka.
reoMeTpHH. BO3HUKHOBEHHUS U pa3sBUTHS T€OMETPHUH, I'eomerpus, 7
IIpocreiimmue pa3BUTHUS TEOMETPUU. | MPUMEHEHUEM reoMeTpuu B | kiacc, PI'AOY
reoMeTpu4yecKue peanbHON KU3HU. IO «Akanemus
Hauanbnable noHsTHA
UTYPHI U UX DopmynMpoBaTh OCHOBHbIE | MUHIIPOCBEILICHUS
¢ y[v) reomeTpuu. Touxka, PMYyJHp P m
CBOIiCTBA. MIOHSITHSL, OTIPEEIICHUS U Poccum»
npsimasi, OTpPE30K, JTyY.
HN3mepenue AKCUOMBI.
ITonsiTne 06 akcuoMe,
reoMeTpru4ecKux

BeJnumH (32 4)

TeopeMe, J10Ka-
3aTeIIbCTBE,
OIIpE/IECIICHUM,
CBOMCTBE, IIPU3HAKE.

B3aumnoe

Ha IIPSMOM.

N3mepenne miimHbI
OTpe3Ka, pacCTOSHUE
MEX/1y TOUKaMHU.

[TonynockocTs u
yroi. Buaer yrios.
N3mepenne BennurH

YTIIOB.

Beprukanbusie u

CMCIKHBIC YTJIbI.

[TapamiensHble U
MEPIEHIUKYIISIPHBIC
IIpsIMBIE.

buccexrpuca yria.

Jlomanasa. Buabr

JIoMaHbIxX. JlnuHa

PACIIOJIOKCHUEC TOUCK

Pacnio3naBaTh n3y4eHHBIE
reoMeTpudeckue (GUrypsl,
OIPEEIATh UX B3aUMHOE
PacCIIOJIOKEHUE, BBIIOJIHATD
4epTEXK M0 YCIOBUIO
3amauun. M3mepAars

JIMHEHHBIC U YIJIOBBIE
BEJINYUHBI T€OMETPUUECKUX

U TIPaKTHYECKUX O0BEKTOB.

OrnpenensTs «Ha Iias
pa3Mepsl peabHbIX 00BEK-
TOB, POBOJUTH TPYOYIO
OIICHKY WX Pa3MEepOB.
Pemrate 3agaun Ha
BBIYHCIICHUE JITHH

OTPC3KOB U BCJINYHH YTJIOB.

Pemrate 3agaun Ha
B3aMMHOE PACIIOJIOKECHHE
reoMeTpHUecKux Guryp.

[IpoBOaUTH
KJ1accu(hUKaIUIO YTIIOB,
BBIYUCIISATH TUHEHHBIE U

YIJIOBBIC BCIIMYHWHBI,

JIOMAHO}A. IPOBOAUTH HEOOXOJUMBIE

MHOrOyrojabHUKH. J0Ka3aTEIbHbIC
[Tepumerp pacCyXICHHUs.

MHOTOYTO/IbHHKA. Bbrauciare nepumeTpsl

2. JlomarnrHue
3a7aHus.
MaremaTuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII
pecype»
Homaraue
3a7aHus.
OcHoBHOE 0011ICE
oOpa3oBaHmUe.
I'eomerpus», 7-9

kimacc. AO
«M31aTenbCTBO
«IIpocserienue»




ITonsatue o BBIITYKJIBIX
W HCBBIITYKJIBIX MHOTI'O-

YTOJIbHUKAax.

WNHcTtpymeHTs! s
U3MEPEHUH U T10-

MpOCTEUIINX QUTYP,
JJoMaHbIX. Pazanyarn
BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOYTOJIbHUKH, PABHbIE

burypsi.

CTPOCHHUHU IIpoBoauTs mpocreiiimmue
IIOCTPOEHUS U U3MEPEHUS C
MIOMOILBIO UHCTPYMEHTOB
TpeyrojibHuKH Menuana, Pacnio3znaBatp mapsl 1. Maremaruka.
(22 9) OucceKkTpuca 1 BbICOTa

TPEYTOJIbHUKA.

PaBencTBO
TPEYTOJIBHUKOB.
IIepBblit 1 BTOpOU
MIPU3HAKN PABEHCTBA
TPEYTOJIBHUKOB.
PaBHOOEIpeHHBIE
TPEYrOJbHUKU U UX
ceoncTia. [IpusHax
paBHOOEPEHHOTO
TPEYTOJIbHUKA.
Tpertuit npusHak
paBeHCTBaA Tpey-
TOJIBHUKOB.

Durypsl ¢ 0CeBOI
cumMerpuen. [pu-
MEpPbI CUMMETPUU B

OKpY’arolleM MUpe

PaBHBIX TPEYTOJLHUKOB Ha
TOTOBBIX YepTeKax U HA
KJeTyaToi Oymare (c yka-
3aHHUEM IIPU3HAKOB).

Ornpenenars mapbl paBHBIX
TPEYTrOJIbHUKOB B reOMe-
TPUYECKHUX KOHPUTYPAIHSIX
(c ykazaHueM MPU3HAKOB).

BreiBoauTh criecTBuUs
(paBeHCTB
COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTBA
TPEYTrOJIbHUKOB.

Hcnonbs30BaTh NpU3HAKU
PaBEHCTBA TPEYTOJIbHUKOB
B PELICHUU
F€OMETPUUYECKHUX 3a/1a4.

DopMyIMpOBATH
orpeeneHus: OuCCeKTPUCHI,
BBICOTBI, MEIUaHbI
TPEYrOJbHUKA;
CEPEIMHHOTO MEPIEH-
JUKYJIsIpa OTPE3Ka;
nepuMeTpa TpEyroJbHUKA,
OCH CUMMETPUHU (PUTYPHI.

PacrniozHaBath GUrypsi ¢
OCEBOM CUMMETPHEH.
Paznuuate nousaTus
CBOMCTBA U IIPU3HAKA,
¢dbopmynrpoBath
COOTBETCTBYIOILINE
JIOTUYECKHUE YTBEPKACHUS.

Jloka3bIBaTh U IPUMEHSTh
CBOMCTBA U IIPU3HAKHU

paBHOOEPEHHOTO

I'eomerpus, 7
knacc, DI'AOY
JITO «Axkanemus
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHusl.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomamnue
3a/1aHusl.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
I'eomerpus», 7-9
kiacc. AO
«3narenbcTBO
«IIpocserenue»




TPEyTroJIbHUKA B PEILIEHUU
reOMETPUYECKUX 3a]1a4.

Crpouts yepTexHu, pemaTh
3a/1a4M € IOMOUIbIO Ha-
XOXAECHUS PaBHBIX
TPEYTrOJIbHUKOB.

Hcnonb3oBate 1udpoBbie
pecypcehl i NOCTPOECHUN 1
HCCIIE0BaHUs CBOMCTB
n3ydaembIx puryp u
KOH(HTyparmii

IMapanienn-
HocTh. Cymma
yIJI0B MHOI'0-

yroiabHuka (18 1)

[TapamiensHOCTD
npsimbix. CBoMCcTBa 1
MIPU3HAKU
napajuIeIbHbIX
npsimbix. CymMma
YIJIOB TPEYTOJIbHUKA.
Bremnue yrist
TpeyronbHuka. Cymma
BHYTPEHHUX YTJIOB
MHOT'OYT'OJIbHUKA U
BHEUIHUX YTJIOB
BBIIYKJIOTO MHOI'O-
yTOJIbHUKA

@opMyIMpOBATH ITIOHATHE
NapaJuICIbHBIX MPSMBIX,
HAaXOJHUTh NIPAKTUYECKUE

IIPUMEPBL.

3HAKOMUTBHCS C UCTOPHUEH
pa3BUTHUS TEOMETPHH,
MSTBIM [TOCTYJIATOM
EBknupaa, 3HaueHnem padbor
JloGaueBckoro.

N3yuats cBOKCTBA YIJIOB,
00pa30BaHHBIX IIPU HIepe-
CEYEHUHU NapaJUIeIbHBIX
IIPSAMBIX CEKYILEH.

[IpoBoauTh nOKa3aTeNnbCTBA
MapajieIbHOCTU JBYX
IIPSIMBIX € ITOMOILBIO YTJIOB,
00pa3oBaHHbBIX IPU
[IEPECECYCHUH ITUX IIPSAMBIX
TpEeThEer IIPSIMOM.
Paznuyate cBoiicTBa 1
MPU3HAKH NapajlIeNIbHBIX
MPSAMBIX, IPUMEHSTh UX
IIPU PELLIEHUN T€OMETPHU-
YECKUX 3aj]ad.

Beruucnsate cymmy yriioB
TPEYrOJIbHUKA, CYMMY
BHYTPEHHUX YIJIOB
MHOI'OYT'OJIbHUKA U
BHEIIIHUX YIJIOB BBIITYKJIOI'O
MHOI'OYT'OJIbHUKA.

Haxonute unciossie u
OyKBEHHBIC 3HAYCHHSI YTIIOB
B F€OMETPHUUYECKHUX 3a7a4ax




C MCIIOJIb30BAaHUEM TEOPEM
0 CyMM€ YIJIOB
TPEYTrOJIbHUKA U MHOT'O-

YTOJIbHUKA.

IIpuMeHATH NOIy4YEHHbIE

3HAHUS IIPYU PELICHUU

Ilepnenukymnsap u

reOMETPUUYECKUX 3a/1a4
IIpsimoyroJbublie | IIpu3Haku paBeHCTBa Jloka3bIBaTh NPU3HAKU 1. MaTtemaruka.
TPEYroJbHUKH IIPSAMOYTOJIBHBIX pPaBEHCTBA MPSAMOYTOJIbHBIX I'eomerpus, 7
(10 9) TPEYTOJIBHUKOB.

TPEYTrOJIbHUKOB. kiacc, PI'AOY

IO «Akanemus
Ornpenenars mapbl paBHBIX
MuHnpocseneHus
HaKJIOHHAS. NPsIMOYTOJIBHBIX TPEY-
o Poccuny»
. rOJIbHUKOB Ha KJIETYATOU
CBOICTBO MeIHAHbI
Oymare u B reoMeTpHuue- 2. lomamaue
MPSIMOYTOJILHOTO
TPEYrOJIbHUKA,

CKUX KOH(UTypausix (c

3aJaHUS.
. yKa3aHHEM MPU3HAKOB). Marematuka.
MIPOBEAEHHON K THUIIO- 8
S Mcnonb30BaTh MpU3HAKU DEeKTPOHHBIH
paBeHCTBa MPSMOYTOJIBHBIX | 00pa3oBaTeIbHBIN
TIpsmoyrobHbId TPEYTrOJIbHHUKOB, pecype»
TPCYTONBHUK € YTIIOM | yepapeHCTBO O HAKIOHHOM Jlomarinue
[}
B 30 U TIEPICHINKYJIISIpE B 3aJaHHS.
pemeHny reomerpuueckux | OcHOBHOe oO1ee
3aad. oOpa3oBaHmHe.
. I'eomerpus», 7-9
Jloka3pIBaTh CBOMCTBO
kiacc. AO
MeIMaHbl IPSMOYTOJILHOTO
«3paTensCcTBO
TPEYTOJIbHUKA,
N «IIpocseenue»
pOBEeIEHHON K

TUIIOTEHY3€E, U CO-
OTBETCTBYIOLIUI IIPU3HAK;
CBOMCTBA U IIPU3HAKHU
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA C YTJIOM B
30°. I[TpumeHATH
IIOJIyYEHHBIE 3HAHUS IIPU
pPELICHUU T€OMETPUIECKUX

3aJad.

Pemrate 3amaun Ha
IIPUMEHEHUE CBOWCTB
IIPSIMOYTOJIBHOTO

TPEYTOJIbHUKA.

Hcnonp3oBaTh TMMOJIYUYCHHBIC

3a/1a4y IIPYU peLICHUU

MPAKTUYCCKUX 3aaa4




I'eomerpuueckne | COOTHOLIEHMS MEKIY BeiBoauTh mpocreiinue 1. MaTtemaruka.
HepaBeHcTBa (8 CTOPOHAaMU U YIVIAMHU | T€OMETPUUYECKNE HEPABEH- I'eomerpus, 7
q) TPEYTOJIbHUKA. CTBa, IOHUMAThb UX kiacc, PI'AOY
MIPAKTUYECKUX CMBICIL. I10 «Axanemus
Hepasencrso p A A
MuHnpocseneHus
TPEYroJbHUKA. Hcnonp30Bath JOKa3aHHbIE
reOMETPUUYECKHE HEPA Pocenm»
HepasenctBo 0 ninHe P P
. BEHCTBA, CHAMMETPHIO B 2. lomaiHue
JIOMAHOM.
pelIeHnn 3a1a4 3a/1aHusl.
HepaseHnctBo Mexny MaTeMAaTHKA.
NEPIEHUKYIIIPOM U DeKTPOHHbIH
HAKJIOHHOU. 00pa3zoBaTeNbHBbII
Paccrosnue ot pecype»
TOYKH JI0 IPSAMOU Homarrane
3a/1aHusl.
OcHoBHOE 00111E€e
oOpa3oBaHmUe.
I'eomerpus», 7-9
kiacc. AO
«3paTensCcTBO
«IIpocseenue»
OKpyXHOCTb. OKpy’>KHOCTb, XOP/ZIbI U DopMyIUpOBATH 1. MaTtemaruka.
I'eomeTpnuyeckue JAaMETPBL, UX OIIPEAEIICHUSA: OKPYKHOCTH, I'eomerpus, 7

MeCTa TO4eK.
ITocTpoenus ¢
NOMOIIBIO
HUPKYJIS U
JUHeHKH (22 4)

cBoiicTBa. B3aumHoe
pacroioxKeHue
OKPY>KHOCTHU U
npsimoit. KacarenbHas
U CeKylIas K
OKPY>KHOCTH.

OKpy’KHOCTb,
BIIMCAHHAs B YToJl.
ITonsTue o
r€OMETPUYECKOM
MECTE TOYEK.
ITpumepsr
reOMETPUUECKUX MECT
TOYEK Ha IUVIOCKOCTH.

Onucannas
OKPY’KHOCTb
TPEYrOJIbHUKA, €€
LIEHTP.

MeTton
F€OMETPUYECKUX MECT
TOYEK MPU PELICHUU
r€OMETPUYECKUX

XOpAbl, IUaMETpa U
KacaTeJIbHOM K
OKpyx)HOCTU. M3ydars ux
CBOWCTBA, ITPU3HAKH,
IIOCTPOCHUE YEPTEIKEH.

HccnegoBaTh, B TOM YHCIE
UCTIONB3YS IIUPPOBBIE
pecypehl: OKPYKHOCTb,
BIIMCAHHYIO B yTOJI; LEHTP
OKPYKHOCTH, BIIMICAHHOU B
YI0JI; PAaBEHCTBO OTPE3KOB
KacaTeJIbHbIX.

OsBnazneBaTh IIOHIATUEM
ONMCAHHOW OKPYKHOCTH
TPEYTOJIbHUKA.

DopMyIMpOBATH JTAIIbI
3a/1a4 Ha IOCTPOCHUE
(moctpoenue,
JI0Ka3aTeNbCTBO,
UCCJIEIOBAHNE), IPOBOIUTH
3aJ]a4M Ha IIOCTPOEHHUE,
OCYIIECTBIISATh OCHOBHBIE

knacc, DI'AOY
JITO «Axkanemus
MuHnpocBeLEeHHS
Poccuny»

2. lomamaue
3a/1aHUsl.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIII
pecype»
Jlomamnue
3a/1aHUs.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
I'eomerpus», 7-9
kiacc. AO
«3narenbcTBO
«IIpocserienue»




3aga4y. O0OCHOBaHUS
IIPOCTEUIINX IIOCTPOE-
HUM, dTAIBI 3aJ1aUM Ha
MOCTPOEHUS, PELLICHHE
3a7a4 Ha IOCTPOCHUE
LUPKYJIEM U JINHEUKOU

MIOCTPOEHUS LINPKYJIEM U
JIUHEHKON. 3HAKOMHTLCS C
UCTOPUEH pa3BUTHUS
F€OMETPUH, KIIACCUUECKUMU
3a/layaMu O OCTPOCHUU

IloBTOpEHUE,
o0o0menune
3HaHM# (24 4)

IToBTOpEHME U
000011IeHrE OCHOBHBIX
MOHSITHN U METOJIOB
Kypca 7 Kkiiacca

Pematn 3agaun,
WJUTIOCTPUPYIOILME CBSA3U
MEKly pa3InYHbIMU
TeMaMu Kypca

1. Maremaruxka.
I'eomerpus, 7
knacc, DI'AOY
JITO «Axkanemus
MuHnpocseneHus
Poccuny»

2. Jlomarnraue
3a/1aHUs.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Homaraue
3a/1aHUsl.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
I'eomerpus», 7-9
kiacc. AO
«3narenbCcTBO
«IIpocseenue»

8 kiacce (136 1)

Ha3Banmue
pa3aeJia (TemMbl)
(4HCJI0 YacoB)

OcHOBHOE
coJepiKaHue

OCHOBHBIE BHBI
JeATeJbHOCTH
o0yyarmmxcs

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypcebl

Yerbipéx-
YroJbLHUKH (26 1)

[TapamienorpamMm, ero
IIPU3HAKU U CBOMCTBA.

[IpssMOyTONBHUK,
poMmO, KBagpar, uX
IIPU3HAKU U CBOMCTBA.
Cpenusis JUHUS
TpeyronbHuka.  Ipa-
TIELHs.
PaBHoOepenHas

Tparenus, €€ CBOMCTBa
n npusHaku. IIpsamoy-
rojbHas Tparenus.

Cpenusis JUHUS

N300paxaTh 1 HAXOIUTHh Ha
yepTrexax YETBIPEX-

YTOJIbHUKH PA3HBIX BUIAOB U

ux AJIEMEHTHI.
®opMyIMpOBaTH
OTIpeIeICHUS
napajuiesnorpamma,
NpsMOYTOJIbHHUKA,  poMmoa,
KBaJ[para, TparenuH,
paBHOOOKOI Tpaneuuu,

MPSMOYTOJIBHOM Tparernuu.
Jloka3pIBaTh u
KCIOJIb30BaTh MPH PELICHUU

1. Maremaruxka.
I'eomerpus, 8
knacc, DI'AOY
HI1O «Axanemust
MuHnpocsenieHus
Poccuny»

2. lomamaue
3a/laHusl.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIH

pecype»




TpaIeuuu.
®daneca.

Teopema
Teopema o
IIPONOPLUUOHAIBHBIX
orpe3kax. LlenTp macc
TpeyronbHuka.  LleH-
TpaJIbHO-
CUMMETPUYHBIE

burypsl

3a7a4 MPU3HAKU U CBOKCTBA
napajuiesiorpaMmma, mpsmMoy-
roJbHUKA, poM0Oa, KBaJpara,
Tpaneuuy, pPaBHOOOKO#
Tpamnenuu, MPSIMOYTOJIbHOM

TpameLuu.

Jloka3pIBaTh u
KCIOJIb30BaTh MPH PELICHUU
3agau Teopembl Paneca u 0
MPONOPLIMOHATBHBIX
OTpEe3Kax.

®opMynMpOBaTH u
JOKa3bIBaTh CBOMCTBA TOYKH
[IEPECCUCHUS MeauaH
TPEYroJbHUKA;  IOJIy4aThb
MIPEACTABICHUS O METOAE
Macc, O CBSI3U C (PU3MKOM.
®opMynMpOBaTH

OIpEJIEJICHUE U JOKa3bIBaTh
CBOMCTBA LIEHTPAJILHO-

CUMMETPUYHBIX (QUTYD.

Pemmatb 3aJ1a49u c
HUCIIOJIL30BAaHUEM CBOICTB U
MPU3HAKOB

napaiesiorpaMma.

IIpoBonuTh JIEIICHHE
OTpe3Ka Ha paBHbBIC YacCTU C
[IOMOIUBID  LUPKYJId U

JIMHEUKH.

Hcnonb3oBate  1udpoBbIe
pecypehl UIsl UCCIIEOBAHUS
CBOWCTB M3y4aeMbIX (uryp

U KoH(pUTypauui

JlomamHue
3aJ1aHusl.
OcHoBHOE 00111ee
oOpa3oBaHmue.
I'eomerpus», 7-9
knacc. AO
«3narenbCcTBO
«IIpocsemeHue»

Monooue (24 4)

[TonoOue
TPEYTOJIbHUKOB,
KO3 PHUIUEHT
nopobus.  IlpusnHaku
no00us
TPEyrOJIbHUKOB.
[Tpumenenue nomoodus
npu peuIeHuH
NPAaKTHYECKUX  3ajad.
Bsenenue MOHSITHS

npeoOpa3oBaHus

Haxonuts noJ00HbIC
TPEYroJbHUKH Ha TOTOBBIX
yepTexax, yKa3bIBaTh
COOTBETCTBYIOIIHE
MIPU3HAKH no00usl.
Onpenensrsb napbl
MOJJOOHBIX TPEYTOJILHUKOB B
reOMETPHUUECKUX

KOH(UTyparusx.

Pemiate 3aJ1aun Ha

NM0J00HBIE TPEYTOJBHUKU C

1. Maremaruxka.
I'eomerpus, 8
knacc, DI'AOY
HI1O «Axanemust
MuHnpocsenieHus
Poccuny»

2. lomamaue
3aJJaHMUS.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII




nonodus W IOHOOHBIX
¢uryp

ITOMOIIBIO
CaMOCTOSTEIILHOTO
IIOCTPOCHUsI YEPTEKEU U
HaXO0XKICHUS MOJ00HBIX

TPEYTOJIbHUKOB, C yKa3aHH-
€M MPU3HAKOB MOI00MS.

[IpoBoauTh nOKa3aTENbCTBA
c UCIIOJIb30BAaHUEM
MIPU3HAKOB TOJ00MS.

IIpuMeHATH ~ IOJIyYECHHBIE
3HaHUS IIPU PELICHHUU Ieo-
METPUYECKUX u

MPAaKTUYCCKUX 3a/iay.

3HAKOMUTHCS C TOHITUSMH
npeoOpa3oBaHus MOI00Us U
noJ00HBIX uUryp

pecype»
Jlomamnue

3a/1aHMUsl.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
I'eomerpus», 7-9
knacc. AO
«3narenbCcTBO
«IIpocsemeHue»

Ilnomans (24 4) | Ilonsarue wiomaau. | @opmynuposats cBoiicTBa | 1. Maremaruka.
CpoiicTBa  TUIOLIAJEH | MJIOMIAAM, BBUICHATH uX | ['eomerpus, 8
F€OMETPUYECKUX HaIJISIAHBINA CMBICIL. knacc, PI'AOY

uryp. Ilpocreimue I10 «Axanemust
puryp p BreiBonuth (bopmybl A A
OpMYJIBI s MuHnpocBelieHus
bopmy A ioumaau p m
ILJI0IIAAU Poccun»
napajuiesnorpamma,
TPEYIrOJbHUKA,
TpEeyrojbHUKa, Tpaneuuu u3 | 2. lomamnue
napajuiesnorpamma,
bopmybI IJIOLIA/IN | 3aJaHusl.
pomOa ¥ Tpamnenuw.
IPSIMOYTOJIbHUKA Maremaruxka.
[Tnoman  MOAOOHBIX .
(xBagpara). ONEKTPOHHBIN
buryp .
00pa3oBaTeNbHBIHI
Haxonute mtomanu ¢uryp,
) ecype»
n300pakEHHBIX na | PCYP
N JlomamHue
KJIETYaTOM Oymare,
3aJ1aHusl.
UCTIOJIb30BaTh pa3OueHne Ha
OcHoBHOE 00111E€e
4acTH U JOCTPOCHHUE.
oOpa3oBaHmHe.
Haxonuts IIOIIAH | T"eometpus», 7-9
noI00HBIX (uryp. xnace. AO
Broruncnsats mwromay | «M31arenscTeo
pasIuuHBIX MHOroyrossHbx | «IIpocBemieHue»
dburyp.
Pemrate 3amaun Ha Uiomanb
C IPAKTUYECKUM co-
JepKaHUEM

Teopema Teopema  Iludaropa. | 3Hakomutbess ¢ uctopueit | 1. Maremaruka.

IMudgaropa U | [IpumeHenune teopemsl | TEOpEMBI [Mudaropa. | 'eometpus, 8
[Tudaropa npu | Jloka3biBaTh TeopeMy | kinacc, PI'TAOY

peleHnn

HI1O «Axanemust




Hayaja  TPUro-

HOMeTpuH (24 1)

MPAaKTUYCCKUX 3aJiay.

[IponopuuonaibHbIe
OTPE3KH B nps-
MOYTOJIBHOM

TPEYTOJIbHUKE.

Cunyc, KOCHHYC,
TaHI'CHC MW KOTAHI'CHC
0CTPOro yria
IIPSIMOYTOJIBHOI'O

TPEYTOJIbHUKA.

Tpuronomerpuueckue
¢ysukuuu yriaos B 30°,
45° n 60°.

[Tudaropa.

JloKa3pIBaTh COOTHOIICHMS

MEXKIY IIPONIOPLUOHAIIb-
HBIMU OTpe3KaMHU B
IIPSAMOYTOJIBHOM

TPCYTOJIbHUKC U MPUMCHATH

ux npu peLIeHun

reoOMCTPpHUYCCKUX 3aaa4.

Pemate 3aJ1aun Ha

pUMEHEHHE TEOPEMBbI
[Tudaropa, B ToM yucie c
MIPAKTUYECKUM
cojepkanueM. OrnpenensiTh
OCHOBHbIE
TPUTOHOMETPHUYECKUE PYHK-
UM yriaa C  T[OMOUIBIO
NPSMOYTOJBHOTO TPEYToJib-
HUKA, COCTaBJATH TaOIHIly
3HAYCHUU TPUTrOHOME-
TpuyecKuX (QyHKUUH s

OCHOBHBIX YTJIOB.

[IpuMeHATH ~ IOJIyYECHHBIE
3HaHUS M YMEHMS IIpHU
peneHun IIPAKTUYECKUX
3a/1ay.

3HAKOMUTBCS C UCTOpUEH
Pa3BUTHUSL TPUTOHOMETPUU

MuHnpocBemeHus
Poccuny

2. lomamaue
3aJJaHMUS.
Maremaruka.
ONEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3aJJaHMUA.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
I'eomerpus», 7-9
knacc. AO
«3narenbCcTBO
«IIpocsemeHue»

Yrael M 4erThl-
PEXyrobHUKH,

CBSI3aHHbIE c
OKPY:KHOCTBIO (24

)

Brmcannbie u
LEHTPAJIbHBIE YIJIBL,
yrod MEKY

KacaTeJIbHOU U XOPJIOH.
VYrusl MEXIy XopaaMu
u CEKYLIUMU.
Bnucanueie u
ONMCAHHBIE YETBIPEX-
yroiabHuku. CBoiicTBa
u MIPU3HAKU
BIIMCAHHOTO
YETBIPEXYTOJIbHUKA.
B3anmuoe
pacmojo)KeHue  JIByX
OKPY’KHOCTEHN.
Kacanue OKPY’KHO-
OO6mue

KacCaTCJIbHBIC K JIBYM

CTEN.

DopmyJIHMPOBaTh OCHOBHBIE
ONPEACIICHUS, CBSI3aHHBIE C
yIilaMu B Kpyre (BIHCaHHBIN
yTOJ1, LIEHTPAIbHBIN yrod).

Haxonute BnimcanHbI€ yIuIbl,
OHY
BBIYUCIIATh YTIJIbI C

OMUPAIOIIHNECS

AYTY,
ITOMOILIBIO

Ha

TEOpEMBl O
BIIMCAHHBIX YyTJIaX, TCOPEMbI

0 BIIMCAaHHOM
YETBIPEXYTOJILHUKE,
TEOPEMBl O LEHTPAIbHOM

yrie. HMccienosars, B TOM
qucie c IIOMOUIBIO
U POBBIX pecypcos,
BIIUCAHHBIE U OIMCAHHbIE
YETBIPEXYTOJIbHUKH,

1. MaTemaruka.
I'eomerpus, 8
knacc, DI'AOY
HI1O «Axanemust
MuHnpocBemeHust
Poccuny

2. lomamaue
3aJJaHMUS.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3aJJaHMUS.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
I'eomerpus», 7-9




OKPY>KHOCTSIM

BBIBOJUTh HUX CBOHCTBA H
npusHaku.  Mcenonbs3oBath
9T CBOMCTBA M IPU3HAKU

IIpU PELICHUH 3a/1a4

knacc. AO
«M3paTensCcTBO
«IIpocsemenue»

IMoBTOpEHUE,
00001eHnE
3Hanmi (14 4)

[ToBTOpEHNE OCHOBHBIX
MOHSITUM W METOJ0B
KypcoB 7 U 8§ KJIaccoB,
00001IeHEe 3HAHMIA

Pemiate 3a7a4u,
WUTIOCTPUPYIOIIUE  CBS3U
MEKY pa3IMYHBIMU

TeMaMH Kypca

1. MaTemaruka.
I'eomertpus, 8
knacc, DI'AOY
HI1O «Axanemust
MuHnpocBemeHus
Poccuny

2. lomamaue
3a/1aHMUsl.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype»
JlomamHue
3a/1aHusl.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
I'eomerpus», 7-9
knacc. AO
«3narenbCcTBO
«IIpocsemeHue»

9 kaacc (136 1)

Ha3Baumue
pasnena (TemMbl)
(4HCJ10 4acoB)

OcHOBHOE
cojepiKaHue

OcCHOBHBIE BH/IbI
JeATEJIbHOCTH
o0yuyarmmxcs

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Pemenne
TPEYroJIbHUKOB
(26 9)

Cunyc,
TaHreHc yrios ot 0 1o
180°.
TPUTOHOMETPHUYECKOE

KOCHHYC,

OcHoBHOE

TOXAECTBO. DOpMYyIIBI
MMPUBCACHUS.

Pewenne
TPEYTOJbHUKOB.
TeopeMa KOCHHYCOB U
TE€OpeMa CUHYCOB.

Pemenue
MPAKTUYECKUX 3a7ad C

DopMyIMpOBATH
onpeleacHus
TPUTOHOMETPUYECKUX
(GYHKIMH TYIBIX M MPSIMBIX
YTJIOB.

CocTaBisTh Ta0IUILy
3HAYECHU TPUTOHOMETpHUYE-
byHKIUH
OCHOBHBIX yrioB or 0 1o
180°.

COOTHOIICHUA

CKHUX TUTSE

BriBoauts
MEKY

TPUTOHOMETPUYECKUMHU

1. Maremaruka.
I'eomertpus, 9
knacc, DI'AOY
HI1O «Axanemust
MuHnpocBemeHust
Poccuny

2. lomamaue
3a/laHusl.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII

pecype»




HUCIIOJIB30BaHHUEM
TCOPCMbI KOCUHYCOB U
TCOPCMbI CHHYCOB.

Tpuronomerpuueckue
bopmybl TUTSE
IJIOLAU
TPEYroJIbHUKA,
napajuiesorpaMmma.
®opmyna I'epona.
dopmyna JI0Ia 11
BBIITYKJIOTO
YETBIPEXYTOJIbHUKA

GbyHKIUSIMU.

BriBoaute MPOCTEUIIINE

bopMysBl TIpUBENEHHUS U3

reOMETPUIECKUX
COOOpaXKCHHIA.

BriBoguTh TEOpEMY
KOCHHYCOB M  TEOpeMy
CUHYCOB  (C  paauycoMm

OIMCAaHHOM OKPY’KHOCTH).

Pemarn 3a7a4u o
F€OMETPHUHU C UCTIOJIb30BAHUE
TeopeM KOCHUHYCOB u
CHUHYCOB, HaXOJIWUTh PaaNyC

ONMCAHHOW OKPYKHOCTH.

Pemats [PaKTUYECKUE

3aJa4yu, CBOAAINHMCCA K Ha-

XOXK/ICHUIO pa3IMYHbIX
JJIEMEHTOB  TPEYrOJIbHUKA
BriBouts
TPUTOHOMETPUYECKHUE
dopmMyabl  AnsS  TUIOLIAAX
TPEYroJIbHUKA,
napajuiesnorpamma,
¢dopmyny ['epona, dpopmymy
ioumaau BBIITYKJIOTO
YETBIPEXYTOJIbHUKA.
Pemats 3a7a4u c
HCIIOJIb30BaHUEM
U3Y4YEHHBIX  TEOpeM U
COOTHOIIECHUM.

Pemats [PaKTUYECKUE
3a/laud  Ha  HAaxOXK/EHUe

IUIOIIAN C TPUMEHEHUEM
JTaHHBIX GOPMYIT

JlomamHue
3aJ1aHusl.
OcHoBHOE 00111ee
oOpa3oBaHmue.
I'eomerpus», 7-9
knacc. AO
«3narenbCcTBO
«IIpocsemeHue»

Ilomoome
TPeyrojibHUKOB
(18 u)

Xopabpl M TOAOOHBIE
TPEYrOJIbHUKU B
OKpyKHOCTH. Teopema
0 IIPOU3BECHUN
XOpA,
TEOPEMBI 0

OTpPE3KOB

MIPOU3BEICHUN
OTPE3KOB CEKYIIHX,
TeopemMa O KBajpare

KacaTeJbHOM.

Jloka3plBaTb  TEOPEMBI O
IIPOU3BEICHUH
xopz,

[IPOU3BEICHUH

OTPE3KOB
TEOpPEMBbI 0
OTPE3KOB
CEeKYIIHUX,
KBaJIpaTe

TEopeMy 0
KacaTelIbHOM,
TeopeMbl UeBbl 1 MeHenast.

HccnenosaTh, B TOM YHCIE C

U (POBBIX
H3y4aeMble

ITOMOIIBIO

pecypcos,

1. MaTemaruka.
I'eomertpus, 9
knacc, DI'AOY
HI1O «Axanemust
MuHnpocBemeHus
Poccuny

2. lomamaue
3aJJaHMUS.
Maremaruka.
ONEKTPOHHBIN




IIpumeHeHue npu

pereHnun reoMe-

TPUYICCKHUX 3a/1a4.

Teopembr YeBsl U
Menenasg. Ilousgrue o

T'OMOTCTHUHU

KOH(HUTypaIHH.

IIpumeHaTH JlaHHBIE
TEOPEMBI IIPU PELICHUU I'e0-

MCTPHUYCCKUX 3a1a4.

3HAKOMUTHECSI C OHATUEM O
TOMOTETHH, c ero
MIPUMEHEHUEM, B TOM YHCIIE

B NPAKTUYCCKUX CUTYyallUAX

o0pa3oBaTeNbHBIHI
pecype»
Jlomamnue
3aJlaHusl.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
I'eomerpus», 7-9
knacc. AO
«3narenbCcTBO
«IIpocsemenue»

Meton
koopauHar (16 1)

YpaBHeHHE NPAMON HA
IJIOCKOCTH.  YTJIOBOU
KO3QPHUIIHEHT u
CBOOOIHBIN YJICH, HX
TE€OMETPUYECKUN
CMBICIL.
[TapamiensHOCTD u
NEPIEHAUKYIISIPHOCTD
(uepes
K02(-

IPSIMBIX
YTII0BOM
(buIMeHT).

YpaBHeHue
OKPY’KHOCTH.
Haxoxnenune
MepeceucHu i
OKPY’KHOCTEHN
MPSIMBIX B
KOOpAMHATAX.
®opMyna paccTosTHUSA
OT TOYKM [0 MPSAMOU.
[Tmomans
napajuieiorpamMmma B
KOOPAMHATAX, IOHATHE
00 OpUEHTHPOBAHHOU
IJIOLAIH.

[Ipumenenune Merona
KOOpAMHAT B
IIPaKTUYECKHU-
OPUEHTUPOBAHHBIX
F€OMETPUYECKUX
3a1auax

OcBauBarthb IIOHATHE
MPSIMOYTOJIBHOW ~ CHCTEMBI
KOOpPJIMHAT, JIEKAPTOBBIX
KOOPJIMHAT TOYKHU.

BriBoguTh ypaBHEHUS
IpsAIMOM B KOOpAUHATax,

YpaBHEHUE OKPYKHOCTH.

BreigenaTe monHbIl KBagpar
JUIsL HAXOXKJICHMS LICHTpa U
paguyca OKPY>KHOCTH IIO €€
YPaBHEHHUIO. Haxonuts
TOYKU IIEPECEYCHUs MPSAMBIX
51 OKpY>KHOCTEN B
IIPSIMOYTOJIBHOM ~ CUCTEME
KoopauHar. Pemars 3agaumn
Ha HaxOXKJICHUE pacCTOSHUSA

OT TOYKH J0 NPSMOM.

(opmyaty
IUIOIIAAX MapaieorpaMmma

BriBouts

B KOOpJIMHATAX,
3HAKOMUTBCA C IOHATUEM
OPUEHTUPOBAHHOMN
IJIOLIAIH.

IIpumeHsaTH METOJ

KOOpAUHAT B HNPAKTHYCCKU-

OPUEHTUPOBAHHBIX
F€OMETPUUYECKUX  3ajJlayax,
UCCIEAOBaTh  MPUIOKEHUS
MeToa KOOpJAUHAT B
BBIUMCIIMTEILHOM
MaTeMaTHKe n
uHpOpMaTHKE.

Hcnons3oBath  1iu(poBBIE

1. MaTremaruka.
I'eomertpus, 9
knacc, DI'AOY
HI1O «Axanemust
MuHnpocBemeHus
Poccuny

2. lomamaue
3aJJaHMUS.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3aJJaHMUS.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
I'eomerpus», 7-9
knacc. AO
«3narenbcTBO
«IIpocsemenue»




pecypcehl i TOCTPOEHUS U
HUCCIIEJOBAHUI.

3HAKOMUTBCS C UCTOpHUEH

pa3BUTHSA reOMETPHH,
HUCTOpUEH MEeTOoJa
KOOpJAUHAT
BexTopsI (24 4) Bexkropsl Ha | Beogute  BekTOophl  Kak | 1. MaremaTuka.
mwiockoctd. CloXkeHue | HallpaBJIEHHbIE otpesku, | ['eomerpus, 9
Y BBIYUTaHHE BEKTOPOB | UCCIIEI0BATh knacc, PI'AOY
— IIpaBUjIa | TEOMETPUYECKUN JAIIO «Akanemus
TpEyroJIbHUKA u | (mepemerieHue) u | MuHnpocsenieHus
napajuiesorpaMmma. ¢usnueckuii (cuna) cMpicasl | Poccun»
YMHOXEHHE BEKTOpPA | BEKTOPOB.

Ha yncio. KoopaunaTsel
BekTopa. CrokeHue u
BBIYUTAHUE BEKTOPOB,

YMHOKEHHE  BEKTOpa
Ha YHUCIIO B
KOOpAMHATAX.
IIpumeHeHue

BEKTOPOB B (H3HKe,
LIEHTP Macc.

[TonsTue o 6asuce (Ha
TJIOCKOCTH).
Paznoxxenus BeKTOpOB
no Gasucy. CkansipHoe
IIPOU3BEICHNE
BEKTOPOB,
TE€OMETPUYECKUN
CMBICTT U BBIPAKCHHE B
JIeKapTOBBIX
KOOpJMHATaX.

JucTpuOyTUBHOCTH
CKaJIIPHOTO npo-

HU3BCACHUSI.

CkansipHoe
IIPOU3BEICHNE u
IIPOELIUPOBAHHUE.

IIpumeHeHue
CKJIIPHOTO
[IPOU3BEICHNUS
BEKTOPOB JUTS
HaxOXJEHUA JUIMH W

YTJIOB.

3HaTh OIMPCACIICHUSA CYMMBbI
u pa3sHoCTu BCKTOPOB,
YMHOKCHUA BCKTOpPa Ha

YHCI0, HCCIeNoBaTh TIeo-
METPUYECKUN U (PU3MUECKUi

CMBICJI ATUX OIEPALUH.

Pemars TeOMETPUUECKHUE

3aga4u C HCIIOJb30BaHHUEM

BEKTOPOB.
Wccnenosatb CBSI3b
BEKTOPOB  C  IOHATUSAMH

PaBHOJACUCTBYIOIIEN CUI U
paBHOBECHSI CUJI, TPUMEHSTh
BEKTOPbl K IIPOCTEHIIUM
3aJja4aM MEXaHUKU n

CTaTHUKH.

PackmanpiBate BekTOp 1O
JBYM
BEKTOpaM,

HCKOJUIMHCAPHBIM
pacKiagblBaThb
BCKTOPbI CHJI C TOMOIIBIO

MIPOCLIMPOBAHUS u
TPUTOHOMETPUUECKUX
COOTHOIICHUM.

Ornpenenarsb CKAJISIPHOE
MIPOU3BEICHUE BEKTOPOB
r€OMETPUUYECKHI u B
KOOpJMHATAX, JIOKa3bIBaTh
PaBHOCUIILHOCTh
ONpeacIICHU I u
TUCTPUOYTUBHOCTD

CKaJIApHOT'O MPOU3BCACHU.

2. lomamaue
3aJJaHMUA.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomamnue
3aJJaHMUA.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
I'eomerpus», 7-9
knacc. AO
«3narenbcTBO
«IIpocsemenue»




Pemenue
reOMETPUYECKUX 3a/1a4
c IIOMOIIBIO
CKQJISIPHOTO
MIPOU3BECHHUS

Beruucnare CyMMY,

Pa3sHOCTb n CKaJIApHOC
MMPOU3BCACHUC BCKTOPOB B

KOOpJMHATaX.

IIpumeHaTH CKAJIIPHOE
IIPOU3BEICHUE Ui HAXO0X-

ACHUS IJIMH U YTIJIOB.

Hccnenosath CBSI3b
CKQJISIPHOT'O IPOU3BEICHUS U
OPTOrOHAJIBHOIO

MPOELUHUPOBAHUS, IPUMEHATH

B 3aJgadax.

Pemars TeOMETPUUECKHUE
3a7a44 C TIOMOLIBIO CKa-

JISIPHOTO IIPOU3BENICHUS.

Pemiate 3aJ1a4uu Ha
IPaKTHUECKOE MPUMEHEHHE
CKAJIIPHOTO IPUIIOKEHUS B
busuke (BBIYKCIICHUE

paboThI B MEXaHHKE)

Jlnuna

OKPY:KHOCTH H

mjaomaab
(18 1)

Kpyra

IIpaBunbHbBIE
MHOI'OYTI'OJIbHUKH, BBI-
YUCJICHUE ux

31eMeHTOB. Yncio Ir u

JUIMHA  OKPYKHOCTH.
JnHa IyTH
OKPYKHOCTH.

Pannannas mepa yria.
[Inomane kpyra u ero
JJIEMEHTOB (CEKTOpa U

CEerMeHTa).
Brruncienue
NIEPUMETPOB u
iomanen ¢buryp,
BKJTFOYAIOIIUX

3JIEMEHTBI Kpyra

®opMynMpoOBaTH
ONpEJEICHUE IPABUIbHBIX
MHOT'OYT'OJIbHUKOB,

HaxoAuThb UX DJICMCHTHI.

ITonp30BaThCs MOHSATHEM
JUTUHBI OKPYHOCTH,
BBEJIEHHBIM C  TIOMOIIBIO
MPAaBWIbHBIX  MHOI'OYTOJIb-

HUKOB, OIIPEIEIIATh YUCIIO JI,
JUIMHY AYTM ¥ paJuaHHYIO
Mepy yrIiia.

[IpoBomuts  mepexox  OT
paguaHHOM Mephl yriaa K

rpajyCHON 1 HA00OPOT.

Ornpenendarb IUIOIIA b
Kpyra.

BeiBomute  popmyner (B
rpagyCHOM W paJuaHHON
Mepe) I JUIMH - JIYT,
IUIOIIAZIEH  CEKTOPOB Hu
CEIrMEHTOB. Breraucnars

IUIOIIAAN CIIOXKHBIX (uryp,

BKJIFOYAarOIIUX SJICMCHTHI

1. Maremaruxka.
I'eomerpus, 9
knacc, DI'AOY
HI1O «Axanemust
MuHnpocsenieHus
Poccuny»

2. lomamaue
3aJJaHMUS.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3aJJaHMUA.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
I'eomerpus», 7-9
knacc. AO
«3narenbCcTBO
«IIpocsemeHue»




OKPY>KHOCTH (KpyTa).

Haxonuts JI01a 11
pa3nu4YHbIX QUTYP B 33a4ax

peanbHON KU3HU

JABukeHust
miockocTu (16 4)

[entpanbHas
CUMMETPHUS.
[lentpanbHO-
CUMMETPUYHbIE
¢burypsi. [ToBopor.
OceBass  cuMMeTpHsL.
durypsl, CUM-
METPUUHBIE
OTHOCHUTEIIBHO

HEKOTOPOHU OCH.

[TapamnenbHbIi
IIEPEHOC.

Ilonartue nBUMKEHUSA
U €ro CBOMCTBA.

PaBenctBo duryp.

IIposiBnenus
CUMMETPUHU B NPUPOJIE,
YKUBOTIUCH,
CKYJIBITYpE,
apXUTEKTYpeE.
Komnozurun
NBWKEHUU  (MpocTeit-
LI1€ IPUMEPHI).

Paz6upatsb IIPUMEPBHI,
WJUTIOCTPUPYIOIINE TTOHSATHS
JIBH)KEHUS, LIEHTPOB U OCEM

CUMMETpPUHU.

®opMyIMpOBaTH
ONpeACIICHUS JIBUKEHUS
IJIOCKOCTH, MapaJuleIbHOTO
MepeHoca, MIOBOPOTA,
LEHTPAJIBHOM H  OCEBOM
cuMmeTpuu. Jloka3pIBaTh UX
CBOMCTBA, HaXOJIUTh
HEMOJIBUKHBIE TOYKH, OCH

CUMMETpPUHU.

Haxomute wenTpel u ocu
CUMMETpUH

dburyp.

MIPOCTENIINX

[IpuMeHATH mapaiesIbHbIN
IIEPEHOC U CUMMETPUIO IIpU
pEeLICHUN TIeOMETPUYECKUX
3a/1ay.

u¢poBsIe
pecypcehl Uil IOCTPOSHUN U

Hcnons3oBaTh

HCCIIEIOBAHUI
peoOpa3oBaHUll MIIOCKOCTH

1. Maremaruxka.
I'eomerpus, 9
knacc, DI'AOY
HI1O «Axanemust
MuHnpocsenieHus
Poccuny»

2. lomamaue
3aJJaHMUS.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype»
JlomamHue
3aJJaHMUA.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
I'eomerpus», 7-9
knacc. AO
«3narenbCcTBO
«IIpocsemeHue»

IIpumeHeHue B .
TCOMETPHUCCKIX  3a- Y KOMIIO3ULIMM JBUKEHUH.
magax 3HAKOMUTHCS C
IIPOSIBJIEHUSIMU  CUMMETPUU
B IIpUpOJE, >KUBOIIUCH,
CKYJIBIITYPE, apXUTEKTYpe
IloBTOpEHUE, IToBTOpeHune CBobonHO onepuposath | 1. MaTemaruka.
o0o0menue, OCHOBHBIX TOHATHH M | HOHATUSAMH: PUrypa, Touka, | 'eomerpus, 9
CHCTEeMATHU3alMUsA | METOJOB KypcoB 7-9 | mpsimasi, yrod, | knacc, DI'AOY
3HaHui (18 4) KJIacCOB, 0000IIEHNE U | MHOTOYTOJILHUK, paBHOOe- | [AT1O «Axkanemus
cucTemMaTusanus JIPECHHBIN u | MuHnpocsenieHus
3HAHUN PaBHOCTOPOHHUN Poccun»
TPEYrOJbHUKH, npsi-

MOYTOJIbHBIA TPEYTOJIbHUK,
MeauaHa, Ouccekrpuca U

BBICOTA TPEYrOJIbHUKA,

2. lomamaue
3aJJaHMUS.
Maremaruka.
ONEKTPOHHBIN




napasiesorpamMmM, pomo,
MPSIMOYTOJIBHHUK, — KBaJpar,
Tparnenus; OKPY’KHOCTB,
KacaTelbHas; pPaBEHCTBO H
nonobue  ¢uryp,  Tpe-
YTOJIbHUKOB;
napasiebHOCTh u
NEPIEHANKYISIPHOCTD
OpSAMBIX,  yroll — MEXIy
MPSIMBIMH, CUMMETpUs
OTHOCUTEIIBHO  TOYKH U
IIPSIMOM; UIMHA, PACCTOSIHUE,
BEeIMYMHA YIJIa, TUIOIIA[b,
nepumetp.  Mcnonb3oBars
dbopMyIIBI:  TIepUMeTpa |
TUTOIIA M
MHOTOYTOJIbHUKOB,  JUTMHBI
OKPY)KHOCTH U  TUIOIIAAX

Kpyra, 00BEMa
IPSIMOYTOJIBHOTO
napaJuiesenurea.
CBobonHO OIIePUPOBATH

MOHATUSAMU: NIPAMOYTOJIbHAS
cucTeMa KOOpAUHAT, BEKTOP;
UCIIOJIB30BaTh JTU IOHATUSA
JUISL TIPEJICTABICHUS] JaHHBIX
U pEIIeHMs 3a1a4, B TOM
quclie U3 JPYruX y4eOHBIX

MPEIMETOB.

Pemrate 3aJ1aun Ha
[MIOBTOPEHHE OCHOBHBIX
MOHSTHH, WUTFOCTPALTUIO

CBA3EH MEXIY pa3IMYHbIMU
JacTsMU Kypca. BwiOmpartsb
METOJI AJIsl PELLEHUS 3aauu.

[IpuMeHsITh  MONTyYCHHBIE
3HaHHSA B CMEXHBIX 00-
JIACTAX, B MPAKTUKO-
OpPUEHTUPOBAHHBIX 3a7a9ax

o0pa3oBaTeNbHBIHI
pecype»
Jlomamnue
3aJlaHusl.
OcHoBHOE 00111ee
oOpa3oBaHmHe.
I'eomerpus», 7-9
knacc. AO
«3narenbCcTBO
«IIpocsemenue»




BepositHOoCTh M cTaTHCTHKA 7-9 KiIace (Yri1y0JIeHHbIH YPOBEHb)
Henn u3ydyeHus: yaeOHOro Kypca

B coBpemenHOM 1M(POBOM MHpE BEPOSATHOCTh M CTATHUCTUKA MPUOOpETaroT BCE OOIBIIYIO
3HAYMMOCTb KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPHUIOKEHHUH, TaK U UX pOJIU B 00pa30BaHUM, He-
00X0/IMMOM KaXJOMy ueloBeKy. Bospacraer umcno mnpodeccuil, mpu OBIaJEHUH KOTOPBIMU
TpeOyercs xopomas 6a30Basi MOATOTOBKA B 00JIACTH BEPOATHOCTH M CTATHCTUKH, TaKas MMOJTOTOBKA
BaXKHA JJIs1 TIPOJIOJKEHUST 00pa30BaHMs U IS YCIEITHON Mpo(ecCHOHaNbHOM Kapbephl.

Kaxip1ii yeoBeK MOCTOSIHHO MPUHUMAET PELICHUsI HA OCHOBE MMEIOLIUXCS Y HETO JJaHHBIX.
Jlnsi 000CHOBAaHHOTO NMPHUHSTHS PELICHHUS B YCIOBHUSIX HEJOCTAaTKa WM M30BITKAa MHpOpMALUU He-
00X0/IMMO B TOM YHUCIIE XOPOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE MBIIIICHHE.
VIMeHHO 1103TOMY BO3HHUKIJIA HEOOXOJUMOCTH (POPMHUPOBATH Y 00y4daroIuxcs (QyHKIIMOHAIBHYIO Ipa-
MOTHOCTH, BKJIIOYAIOIIYI0 B ce0f yMEHHE BOCIPHHMMATh W KPUTUYECKH aHAJIU3UPOBATH
nHpOpPMaLIMIO, TPEACTABICHHYI0 B Pa3IHYHBIX (OpMax, MOHHUMATh BEPOSTHOCTHBIM XapakTep
MHOTHX pEaJbHbIX MPOIECCOB M 3aBUCHMOCTEH, MPOM3BOIUTH IPOCTEHIINE BEPOSATHOCTHBIC
pPacyEThl.

3HaKOMCTBO C OCHOBHBIMM HpPUHIMIAMU cOOpa, aHaiM3a M MPEJCTABICHHUS TaHHBIX M3
pa3NUYHBIX cdep KU3HU 0OIIecTBa M TOCyJapcTBa MPHOOMIAeT 00yJaromuxcs K OOIEeCTBEHHBIM
uHTepecaM. M3ydyeHue OCHOB KOMOMHATOPWKM pa3BUBACT HABBIKM OpraHu3aluM mepedopa u
nojicuéra 4yncia BApMaHTOB, B TOM YHUCIIE B IPUKJIAJHBIX 337a4aX. 3HAKOMCTBO C OCHOBAMHU TEOPUHU
rpadoB co3naét MaTemMartudyeckuid (yHIamMeHT s (GOpMHUPOBAaHUS KOMIIETEHIMH B 00JacTu
MHPOPMATUKU U IIUPPOBBIX TEXHOIOTHA. [ToMHMO 3TOT0, IPU U3YYEHUN CTATUCTUKU U BEPOSITHOCTH
o0oram@aioTcsi TMPeICTaBICHUs] YYalIUXCsl O COBPEMEHHOW KapTHHE MHpa W METOJaX €ro
uccieoBanus, (OpMHUPYETCsl TOHUMAHUE POJIM CTATHUCTUKU KaK MCTOYHHUKA COIMAJIBHO 3HAUMMOU
MH(POPMALIUU U 3aKJIAJBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIIJICHHUS.

B coOTBeTCTBMM ¢ [aHHBIMH IEISIMH B CTPYKTYpe MPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTUKA» OCHOBHOMW MIKOJBI HA YIITYOJIIEHHOM YPOBHE BBIIEICHBI CIICIYIOIINE
coaepxkarenbHoMeToauueckue auHuu: «lIpencraBneHne NaHHBIX U ONKMCATENbHAs CTATUCTHUKAY;
«BeposiTHOCTEY»; «INeMEeHTh KOMOMHATOpUKW»; «BBemenue B Teopuro rpadoB», «MHOKECTBAY,
«Jlorukay.

Conepxxanne nuHuM «lIpencraBneHne NaHHBIX M ONUCATEIbHAs CTATHCTUKA» CITYKUT
OCHOBOHM Ui (POPMHPOBAHUSI HABBIKOB PAa0OTHI ¢ MH(OpPMALUEH: OT YTECHHS M WHTEpHpEeTaluu
uHpOpMalLny, PEeICTaBICHHON B Ta0IMIIaX, HA [MarpaMMax U rpadukax 10 coopa, mpeacTaBiIeHUs
Y aHaJM3a JJAHHBIX C UCHOJIb30BAHUEM CTATUCTHUYECKUX XAPAKTEPUCTHK CPEIHHUX U PACCEHBAHMA.
Pabotast ¢ naHHBIMH, 00yYarOIIMECs y4aTCsl CYMTHIBATh M HHTEPIPETUPOBATH JaHHBIC, BBIABUTaTh,
apryMEHTHPOBATh U KPUTUKOBATh MMPOCTEHIIINE THIIOTE3b], PAa3MBIIIATh HaJl (PakTOpamMu, BBI3bIBAIO-
IIMMHU U3MEHYUBOCTD, U OLICHUBATh UX BIUSHHE HA pACCMATPUBAEMBbIEC BEJIMYMHBI U IIPOIIECCHI.

WHTynTHBHOE  TPEACTaBICHHE O  CIy4allHOM  M3MEHYMBOCTH,  MCCIECJOBaHUE
3aKOHOMEPHOCTE M TEHJEHLUMUHW CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM [UIl U3YyYECHHs] TEOPUU
BEpOATHOCTEHN. boibloe 3HAYEHUE 31€Ch UMEIOT NMPAKTHUYECKUE 3aJaHusl, B YACTHOCTU OIBITHI C
KJIACCUYECKUMU BEPOSATHOCTHBIMU MOJCIISIMH.



[ToHsiTHE BEpOSATHOCTH BBOAMTCS Kak Mepa IMpaBIONoaodus ciydailHoro coObitus. Ilpu
M3yYEHHUH Kypca 00ydaronuecs 3HaKOMSTCS C MPOCTEHITMMH METOAaMHU BBIYHCIICHUS BEPOSITHOCTEH
B CJIy4alHBIX DKCIEPUMEHTAX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU UCXOJAaMHU, BEPOSITHOCTHBIMU
3aKOHaMH, MMO3BOJISIOUIMMHU CTaBUTh M peliaTh 0oJiee CIIOKHBIE 3a/1aui. B Kypc BXOIST HayallbHbIE
IIPEACTABIICHUS O CIIyYalHbIX BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

Taxoke B paMKax 3TOro Kypca OCyUIeCTBISETCS 3HAKOMCTBO 00YYaOIIUXCsl C MHOKECTBAMHU
¥ OCHOBHBIMHU OTI€pALIMSMU HAJ MHOXKECTBAMH, PACCMATPUBAIOTCS ITPUMEPHI IPUMEHEHUS rpadoB U
3JIEMEHTOB TEOPUM MHOXKECTB JUIsl PELICHHUS 33/1a4, & TAKXKE MCIIOJIb30BaHMSI B IPYTHX
MaTeMaTHYECKUX Kypcax U yuyeOHBIX MpeaMeTax.

MecTto yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yueGHOMY ImiiaHy B 7—9 kiaccax u3y4aercs yueOHbIM Kypc «BepostHoCTh U
CTaTHCTHKA», B KOTOPBIN BXOJAT paznensl: «lIpeacraBienne N1aHHbBIX U ONKCATENbHAS CTATUCTHKAY,
«BepoarHocTe», «neMeHTsl KOMOUHATOPUKI», «BBenenue B Teoputo rpadosy, «MHOXKECTBaY U
«Jlorukay.

B yuebHOM miaHe Ha M3y4YeHHME AAHHOTO Kypca OTBOAMTCS | yueOHBIM yac B HEAETIO B
TEUYEHHUE KaKJO0ro rojia o0yueHus, BCero 3a Tpu roga o0yueHust — 102 yueOHBIX yaca.

Conep:xanue yueOHOro Kypca (mo roagaM o0y4eHus)
7 kiacce

[IpencraBnenre OaHHBIX B BUJAE TaONUI], AWarpamMM. 3aroJHEHUE TaOlWll, YTEHUE |
MIOCTPOCHHE CTOJIOMKOBBIX (CTOJNIOUATBHIX) M KPYTOBBIX Auarpamm. UTeHue rpadukoB peansbHbIX
nporeccoB. M3Bneuenne nHGpOpMaUK U3 IuarpaMM U TaOJMII, MCIIOJIB30BAaHUE W MHTEPIpETALUs
JAHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpelHee apu(PMETHUYecKoe, MeHaHa, pa3Max, HauOoibllee U
HauMEHbIIIEE 3HAYEHMs], KBapTUIHM, CPEJIHEE FapMOHUYECKOE, CPEIHEE TApMOHMYECKOE YHCIIOBBIX
JTAHHBIX.

[Ipumepsl ciaydallHOM WM3MEHUYMBOCTA IIPM M3MEPEHUSAX, B MACCOBOM IIPOU3BOCTBE;
TEHJCHIMM W CllydyailHble KojeOaHMs, TpyNIHUPOBKAa JaHHBIX, MPEACTaBICHUE CIy4YaiiHOU
U3MEHYMBOCTH C IIOMOIIBIO JUArPaMM; YaCTOThI 3HAYECHUM; CTATUCTUYECKAsI yCTOUYUBOCTb.

I'pad, BepmmHa, pedpo. Crenens BepiuHbl. Yucno pédep U cyMMapHasi CTENeHb BEpIIKH.
[Tonstue o cBa3HbIX rpadax. [Tytu B rpadax. Llenn u muknsr. O6xoxa rpada (sitnepos nyTs). [lonstue
00 opueHTHpoBaHHOM rpade. Pemenne 3a1ayu ¢ moMoIpto rpagos.

YTBepkIeHus: M BbICKaszbiBaHUsA. OTpULlaHUE YTBEPXKACHHUS, YCIOBHBIE YTBEP)KICHMUS,
oOpaTHbIE ¥ PAaBHOCWIBbHBIC YTBEPXKIEHUS; HEOOXOTUMBIC M JIOCTATOYHBIC YCJIOBUS, CBOMCTBA U
npu3HaKku. I IpOTUBOIIONOXKHBIE YTBEPKIACHUS, JOKA3aTEIbCTBA OT IIPOTUBHOIO.

CnyualiHplli 3KCHEpPUMEHT (OIBIT) M Ciyd4ailHoe coOblTHe. BeposTHOocTh M yacToTa
ClydaifHOro coOBITH. POJIb MaIOBEpOSITHBIX M MPAKTHYECKH JIOCTOBEPHBIX COOBITUI B IPUPOJE U B
o01ecTne.

8 kiaace

MHO)keCcTBO U MOAMHOKECTBO. [Iprmepsl MHOXKECTB B OKpykaromem mupe. [lepeceuenue u
o0beIuHEeHne MHOKECTB. J{narpammel Diinepa. UucioBsie MHOKECTBa. [IpuMepbl MHOKECTB U3 Kyp-
coB anreOpbl U reomeTpuu. Ilepeuncienne 31€eMEHTOB MHOXKECTB € IMOMOIIbIO OPraHU30BAaHHOTO
nepebopa u npaBuiia yMHOKeHHsI. POpMyIia BKIFOUCHUA-UCKITIOYCHHUS.



DneMeHTapHbIe COOBITHS. BeposSsTHOCTH citydaifHbIX COOBITHI. ONBITHI C PABHOBO3MOKHBIMHU
3JIEMEHTApPHBIMH cOObITHsAMU. CityyaiiHbIi BEIOOD.

W3mepenne paccemBaHMs YHUCIOBOrO MaccuBa. Jlucmepcuss M CTaHAAPTHOE OTKIIOHEHUE
qHcI0BOro Habopa. CBOMCTBA AMCIIEPCUU U CTAaHAAPTHOTO OTKJIOHEHHUs. [lMarpaMMbl paccerBaHUs
JBYX HaOJlt0JaeMbIX BelMW4HH. JInHEeHas CBA3b HA TUarpaMMe pacCeHBaHMUS.

Hepeso. [epeBo cimydaitHoro skcnepuMmeHTa. CBONCTBA JAEPEBBHEB: €IUHCTBEHHOCTh MYTH,
CBSI3b MEXJY YHCIIOM BepIIMH U uucioMm pédep. Ilonarue o muockux rpadax. Pemenue 3amay c
IIOMOILBIO IEPEBLEB.

Jloruueckue coro3bl «My» u «MJINy». CBsi3b MEXKy TOTHUECKUMHU COI03aMHU U ONepaliusiMy HaJl
MHOXkecTBaMU. Vcronp30BaHNne TOTHYECKUX COI030B B ajreope.

CrnyyvaiiHple COOBITHSI KaK MHOXECTBAa JJIEMEHTApHbIX CoObITHH. IIpoTHBOMOIOXKHBIE
coObITHs. Oneparuu Haa coObITUsIMU. DOpMYIIa CI0KEHUS! BEPOSITHOCTEH.

IIpaBuo0 yMHOXKEHHUS BEPOSATHOCTEH. Y CIIOBHAs BEPOATHOCTL. lIpencraBiieHue ciydaliHOro
SKCIIEpUMEHTa B BHUJIE iepeBa. HezaBucumMblie coOBITHS.

9 kjaacce

KomOunatopHoe npaBuiio ymHokeHus. IlepecranoBku u ¢akropuan. Yucio codetanuii u
TpeyroapHuk Ilackang. CBoiictBa uymcen coderaHuid. bunom HelooToHa. Pemenue 3amau c
MCTIOJIb30BAHUEM KOMOMHATOPHUKH.

['eomerpuueckas BeposSTHOCTb. Ciy4yailHbI BBIOOpP TOUKH M3 (UTyphl HA IUIOCKOCTH, U3
OTpe3Ka, U3 IyTU OKPY’KHOCTH.

Hcneitanus. Yenex u Heynada. Cepust UCHBITaHUU 110 nepBoro ycnexa. Cepust MCTIBITAaHUN
Bepuymnu. BepositHoctu coObiTuii B cepun ucnbitanuii bepaynmu. CiryuaitHblii BEIOOp U3 KOHEUHOTO
MHOXECTBA.

CrnyualiHas BeJMYMHA U pacupelielieHHe BeposTHocTel. [Ipumepsl ciydallHBIX BEJIMYMH.
Baknsle pacpeeneHuss — 4UCIIO NONBITOK B CEPUU UCIIBITAHUN 10 IIEPBOIO yCIeXxa ¥ YUCIIO yCIe-
XOB B CepuH UcnbITaHuii bepHyn (reomerprueckoe 1 OMHOMHUAIBHOE PACIIPEACIICHHS).

MaremaTuyecKkoe 0KUJAHUE CIy4alHON BEMUYUHbI. DUZNYECKUN CMBICIT MATEMATUYECKOTO
oxuaanud. [IpuMepbl HCIONIB30BAHUS MATEMATHYECKOrO OXuIaHus. [lucrepcuss U cTaHIapTHOE
OTKJIOHEHHME cly4aiiHOW BenuuuHbl. CBOWCTBA MaTEMaTHYECKOTO OXHAAHUS U JAUCHEPCHH.
MaremaTruecKkoe OKHIaHUE U JUCIIEPCHS U3YUYEHHBIX PaCIPEAEICHUN.

Hepaencto YeOrimeBa. 3akoH O0nbIIMX yucen. MaTreMaTHUeCKue OCHOBAHHS U3MEPEHUS
BepOsATHOCTEH. Ponb M 3HaYeHne 3aKOHA OOJBIIUX YHMCEN B HAayKe, B MPUPOJAE U OOILECTBE, B TOM
YHCIIe B COLIMOJIOTHYECKUX 00CIEIOBAHUAX U B U3MEPEHHUSIX.

IInanupyemble pe3yJbTaTbl 0OCBOCHHS padoyeil MporpaMmsbl Kypca

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCTh M CTaTUCTHKa» HA yIIIyOJIEHHOM
ypoBHE B 7—9 Kiaccax XapakTepU3YIOTCs CIEAYIOUMMH YMEHUSAMHU.

7 KJ1acc

e Uwurare mHQOpMAIHIO, TIPEACTABICHHYIO B TaOIWIAX, HA gUarpammax; MpeJCTaBIAThH
JaHHBIC B BHJIE TAOJIHII, CTPOUTH CTOJOMKOBBIE (CTOIOYATHIC) M KPYTOBBIC AUATPAMMBI 110
MacCHUBaM 3HAYECHUU.

e OnuceiBaTh " HHTCPHNPCTUPOBATL PCAJIbHBIC YHUCIIOBBIC JAHHBIC, IMPCACTABJIICHHBIC B



TabIMIIax, HA IMarpamMMax, rpadukax.

e lcrnosnb3oBaTh Ui ONMCAHUS [JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CpeaHee
apupMeTHuecKoe, MeIuaHa, HauOoJbIllee 1 HAUMEHbIIIee 3HAUCHUs, pa3Max, KBapTUIIH.

e lIMmerh npeacraBiaeHue O JOTHYECKUX YTBEPKIACHUAX U BBICKA3bIBAHUAX, YMETh CTPOUTH
OTpHILIaHus, POPMYJIMPOBAThH YCIOBHBIC YTBEPIKICHUS MIPU PELLICHUU 33]a4, B TOM YHCIE
U3 JPyruxX y4eOHBIX KYpPCOB, UMETh MPEJICTABICHHE O TEOPEMax-CBOMCTBAX U TeopeMax-
NpPU3HAKaX, 0 HEOOXOIUMBIX U JIOCTATOYHBIX YCJOBHUSAX, O METOJE JI0Ka3aTeNbCTBA OT
IIPOTUBHOTIO.

e limers mnpencraBiaeHue O CiIy4YalHOM W3MEHYMBOCTM Ha IIPUMEPAX pe3yJbTaTOB
U3MEpEHUll, 1eH, (U3MUECKUX BEIMYUH, AHTPONOMETPUYECKUX JIAHHBIX; HMETh
IIPEICTABJICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

e Hcnonp3oBaTh JUIA OIIMCaHMA JaHHBIX YaCTOThI 3Ha‘{eHHI>'I, rpynmnuvpoBaTh OaHHBIC,
CTPOUTDH T'HCTOTrPpaMMBbI I'PYIIIIUPOBAHHBIX JaHHBIX.

e lcnonb3oBath rpadsl Ui pelIeHus 3aJad, UMETh MPEACTaBICHHE O TEPMHHAX TEOPUHU
rpa¢oB: BepuuHa, pedpo, 1emb, LUK, MyTh B Tpade, UMETh MpeacTaBieHrue 00 0o6xoae
rpada 1 00 OpHEHTUPOBAHHBIX Tpadax.

8 kiaace

. OnepupoBaTh MOHATHUSAMU MHOXECTBA, MOAMHO)KECTBA; BBIIOJIHATH ONEPALIUN HAJ
MHOXECTBaMU: 00bEeIMHEHNE, TIEPECCUCHHE; TEPEUUCIIATh JIEMEHTBI MHOYKECTB C MCIIOJIB30BaHUEM
OpPraHU30BaHHOTO Mepedopa 1 KOMOMHATOPHOTO MPAaBUIIa YMHOKEHUSI.

o HaxonuTh BEpOSITHOCTH CIIyd4allHBIX COOBITMH B CIIy4allHBIX ONBITaX, 3Has
BEPOSTHOCTH DJIEMEHTAapHBIX COOBITUH, B TOM UHCIIE B OINBITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMH COOBITHUSMU, UMETh MOHITHE O CIIy4aifHOM BBIOOpE.

o OnuceiBaTh JaHHBIE C IOMOILBIO CPEAHUX 3HAYEHUM U MEp paccEeuBaHus (IUCHEPCHS
U CTaHJAPTHOE OTKJIOHEHHE). Y METh CTPOUTH U MHTEPIPETUPOBATH IUArPAaMMBbl PACCENBAHUS, UMETh
NPEJCTABICHHUE O CBSA3U MEXy HaOII01aeMbIMU BEJIMYMHAMHU.

o Hwmetp mpencTaBiieHHe O JiepeBe, O BepIIMHAX M pEOpax JIepeBa, MCIOIb30BAHUHU
JIEPEBBEB MPH PELICHUH 33/1a4 B TEOPUU BEPOSATHOCTEH, B IPYTHX YUEOHBIX MAaTEMaTHYECKUX Kypcax
¥ 33/1a4 U3 JPYTUX yUYEOHBIX PEAMETOB.

o OnepupoBaTh MOHATHEM COOBITHS KaK MHOXECTBA JJIEMEHTAPHBIX COOBITUH
CIIy4alfHOTO OTIbITA, BBIMOJIHATH OINEPALMN HAJ COOBITHSMM, MCIOJIb30BAaTh NPU PELICHUU 3a]ad
JrarpaMMbl Diiiepa, YMCIOBYIO MPSAMYI0, IPUMEHATH (GOPMYITY CI0KEHUS BEPOSITHOCTEH.

° [Tonmp30BaThCsl MPABUIOM YMHOXKEHHUS BEPOSTHOCTCH, HCIIOJB30BaTh ACPEBO JIJIS
MPEJCTABICHHS CIIy4alfHOTO OMbITa MPH pelieHuu 3aaad. OnepupoBaTh MOHATHEM HE3aBUCHMOCTHU
COOBITUH.

9 kjaacce

o [Tonp30BaTbcss  KOMOMHATOPHBIM — TPABWJIOM  YMHOXEHHS, HAXOAWUTh  YHCIO
[IEPECTAaHOBOK, YMCIIO COUYETAHMM, I10Ib30BATHCS TPEyrojabHUKOM [lackamns mpu pelieHuu 3anad, B
TOM YHCJIE Ha BBIYMCICHUE BEPOSTHOCTEH COOBITHIA.

o Hcnons30BaTh IMOHATHE TI'€OMETPUYECKONW BEPOSTHOCTH, HAXOAWUTH BEPOATHOCTHU
COOBITHI B ONBITaX, CBS3aHHBIX CO CIy4YailHBIM BBIOOPOM TOYEK M3 IUIOCKON (UTYpHI, OTpe3Ka,



JUIMHBI OKPY’KHOCTH.

o HaxonuTh BEpOSTHOCTH COOBITMII B ONBITAaX, CBS3aHHBIX C WCHBITAHUAMU [0
JNOCTHKEHMS IIEPBOTO yCIIeXa, B CEPUIX UCIbITaHUN bepHyun.

. VmeTsb npeacTaBiIeHue O CIIydYaiHbIX BEJIMYMHAX M OTI03HABATH CITyYailHbIC BEJTMYMHbI
B SIBJICHUSX OKPY’KaIOILEro MUpPa, ONIEPUPOBATH MOHATUEM «pacIpeesIEHUE BEPOATHOCTEW». Y METh
CTPOMUTH PaCIpPEEIICHNs BEPOSITHOCTEN 3HAUEHUH CIIy4alHbIX BEJIMYMH B U3YUYEHHBIX OINbITaX.

° Haxonute mateMarnueckoe OXUIAAHUE U JUCIEPCUI0 CIyYalHOW BEJIIMYHMHBI I10
pacnpeneseHuI0, TPUMEHSTh YUCIOBBIE XaPAKTEPUCTUKN U3YyUYEHHBIX PACIIPEICICHUN PHU PEIICHUU
3aJ1a4.

o NMets npeacraBiaeHue 0 3aKOHE CIIyYalHbIX YUCEN KaK O IPOSBICHUU
3aKOHOMEPHOCTH B CITy4ailHOM M3MEHYMBOCTH, IOHUMATh MaTeMaTUIECKOe 000CHOBaHUE OJIN30CTH
YaCTOThI U BEPOATHOCTHU coObITHs. IMeTE OpeACTAaBJICHUC O POJIM 3aKOHA OOJIBIINX YHCET B
NPUPOJIEC U OOILECTBE.

TemaTn4yeckoe uIaHNpPoBaHue y4eOHOro Kypca (1o rogaM o0y4eHust)

7 kaacc (34 4)
DJIEeKTPOHHBIE
Ha3Banue OcHOBHBIE BHIbI
OcHoBHOE (uudgposrbie)
pasneina (TemMbl) NeATeJIbHOCTH
coaepxaHue o0pa3oBaTe/bHbIE
(UMCJI0 YacoB) 00y4arIuxcs
pecypcsl
Ipencrasiaenne | [IpencraBienue OcBauBath crocoObl | Maremaruka.
JAHHBIX (4 1) JAHHBIX B BHJIE€ Ta- | IPEJICTABIEHUA CTaTUCTUYE- | BeposTHOCTH Hu
OIUII, TUarpaMM. CKMX JIaHHBIX W YHCJOBBIX | CTATUCTHKA, 7
MacCHBOB c IMOMOIIIBIO | KJIacc, OI'AOY

3amoyiHeHne  TAOJIHIL,

tabimu  wu  guarpamm ¢ | ATIO  «Axanemus
YTEHUE U TOCTPOCHUE

UCIIOJIb30BAaHUEM  aKTyallb- | MHUHIIPOCBEIICHUS
CTOIOUKOBBIX

HBIX H BaXHBIX JaHHBIX | Poccum»
(cTonbuaThIX) u

(memorpaduvecke JTaHHEIC,
KpPYTOBBIX JHATPAMM.

MIPOU3BOACTBO  MPOIYKIIHH,

Hrenue IPaQUKOB | oGecTBeHHbIE H IPUPOHDIE
PENbHBIX MPOLECCOB. | gnpeyg)
N3Bneuenue

W3yudaTh MeToabl paboThl ¢
uHpopManuu u3

TabMUUHBIMU U rpadu-
auarpaMMm M TaOIuI,

YCCKMMHU TPCACTABJICHUAMU

UCTIOJIb30BaHUE u
TaHHBIX c IIOMOIIbIO
MHTEpIpeTalus
U(POBBIX PECYPCOB B XOJ€
TAHHBIX. ungp pecyp A
MPAaKTUYECKUX paboT
[IpakTrueckas
pabora
OnucareabHast OnwucarenpHas OcBauBatb nonsaTus: | Maremaruka.
cTaTUCTHKA (8 4) | craTHCTUKA: CcpeqHee | YMclIoBOl MaccuB (Habop), | BeposrHocTs u

apu(pMeTHIECKOE, Mepa ILEHTpa, B TOM 4HCJE | CTATUCTHUKA, 7




MeHMaHa, pa3max, | cpeaHee  apudmernueckoe, | ktace, DOrAOY
HauOoJIbIIEE U | MeauaHa, yacrora 3HaueHus | IO «Axagemus
HauMEHbIIIEE 3Ha- MuHnpocseieHus
OnucelBaTh CTaTUCTUYECKHE
YeHMS, KBApTHUIIH, Poccuny
JTaHHBIC C IIOMOIIbIO
cpeaHee rapMmo-
cpenHero apudMeTH4ecKoro
HUYECKOE, cpenHee
u Meauanbl. Pemats 3agaun.
rapMOHHYECKOE
YHCIIOBBIX JAHHBIX. N3yuaTe CBOWCTBA CpeqHUX,
B TOM 4YHUCJIE C IIOMOIIbIO
[IpakTrueckas
U(POBBIX PECYPCOB, B X0/
pabora
MPAaKTUYECKUX padoT.
OcBauBatb MOHATHS:
HauOoJpIlIee U HAaHMMEHBIIIEEe
3HAYEHUS YHCIIOBOTO
MaccHBa, pa3Max, KBapTHIIb.
Pemarp 3amaun Ha BBIOOP
crioco0a ONUCaHUsI MAaCCHBOB
B COOTBETCTBUH C IPUPOAOHU
TaHHBIX u LEJISIMU
HCCIIEI0OBaHMs, B TOM UHUCIIE B
XOZI€ IPAKTUYECKON pabOThI
Cayuaiinas [Ipumeps! ciywaitHoi | OnuceIBaTh JTaHHBIE ¢ | Maremaruka.
U3MEHYUBOCTb (5 | I3BMEHUMBOCTH  TIpU | IOMOUIBIO IrpynnupoBkH, | BepostHOCTh u
q) U3MEpEHUSIX, B | CTPOUTH TUCTOIPaMMBI, | CTaTUCTHKA, 7
MacCcOBOM IIPO- | BBIIABUIATH IIpoCTeNIIne | Kiace, OI'AOY
W3BOJICTBE; TCHACHIIMU | THIIOTE3bI. HIIO  «Axagemus
u CIIy4alHbIE MuHnpocsenieHus
y OcBauBatb rpaduueckue p IH
KOJIEOaHMUS; Poccuny»
IIPEICTaBICHUS pa3HbIX
IPYNIIUPOBKA JTAHHBIX, -
BUJIOB ClIy4aiiHO!
IIpE/ICTaBICHHE
o U3MEHUYUBOCTH, B TOM 4YHCIIE
CIly4aiiHOI U3MEH-
C MoMOUIbI0  HU(POBBIX
YUBOCTU C IIOMOIIIBIO
pECYPCOB, B XOJ€ IpaKTH4e-
IMarpaMM; — 4acTOTHI .
. CKOI paboThI
3HAYEHUN;
CTaTUCTUYECKAs
YCTONYUBOCTb.
IIpakTueckas
pabora
Beenenne B | I'pad, BepumnHa, | OcBauBaTh MNOHATUA: Tpad, | MaTemaTuka.
Teopuw rpagos | pebpo. Crenenb Bep- | BepminHbl U péOpa rpada, | Beposarnocts u
(4 4) mmHbl. Yucno pédep u | cTeneHs, myTh B rpade, Ienu | CTAaTUCTHKA, 7
CyMMapHasi ~ CTeNeHb | ¥ LHUKIBl, MOyTh B rpade, | Kiacc, OI'AOY
BEPIIUH. wiockuit  rpad, cBsasweni | AIIO  «Akagemus
rpag, OPHUEHTUPOBAHHBIN | MUHIIpOCBELICHUS

Ilonatne o0 CBS3HBIX




rpagax. Ilytu B | rpad. Poccumn»
rpagax. Pemate 3amaun Ha IIOMCK
Henu u nukiel. OOX0X | CyMMBl CTENEHEH BEPIIUH
rpada (sitiepoB myTh). | rpada, Ha TOUCK 00Xoxaa
Monsre o6 rpada, Ha TOWUCK MyTeH B
OPHCHTUPOBAHHOM rpagax.
rpade. Pemenue 3anau | Mcnonb3oBate rpadel  mpu
C MOMOIIIBIO IpadoB pelIeHNH 3a/1a4 U3 anreOpsl,
reOMETPUH, TEOpUn
BEpPOSITHOCTEM, JIpyTrux
IIPEIMETOB
Jloruka (3 1) YTBepxkacHus u | M3ydars Buasl yTBep:KAeHUNM | MaTemaTuka.
BbICKa3biBaHusA.  Ot- | u BeIcKa3biBaHuil. OcBauBaTh | BeposTHOCTH u
puLiaHue CTOCOOBI IIOCTPOEHHUS | CTaTUCTHKA, 7
YTBEPKICHUS, YCIIOBHBIX YTBEpXKACHUH, | Kiacc, OI'AOY
YCJIOBHBIE yT- | JOKAa3aTeJbHBIX HIIO  «Axagemus
BEPI)KICHUS, OOpaTHBIC | PacCyXACHUM, ¢dop- | MunnpocsemieHus
u PaBHOCUJIBHBIE | MYJIMPOBKHU TeopeM, | Poccun»
YTBEPKACHUS, BBIPAKAIOLIUX CBOMCTBA U
HE00XOIUMBIE U | IPU3HAKH, METO/IbI
JOCTaTOYHBIE MaTeMaTHYECKUX
yCIIOBUS, CBOMICTBA M | JOKa3aTEJIbCTB
MIPU3HAKH.
IIpoTuBOMIOIOXKHBIE
YTBEPKACHUS,
JI0Ka3aTeNIbCTBA oT
IIPOTUBHOTO
BepositHOCTH CiyualiHblii OcBauBatb nonsaTus: | Maremaruka.
4acToTa 9KCIIEPUMEHT (OIIBIT) U | CIy4aliHbI ONBIT U ciy- | BeposTHOCTh u
CJIy4aifHOr 0 cilydaifHoe coObITHE. | YaifHOe COOBITHE, | CTATUCTHKA, 7
coobITHS (5 4) B MaJIOBEPOSATHOE U | KJacc, OIr'rAoy
€pOsITHOCTD u
yacToTa  CITyuaiHOro npaktudecku  gocrosepHoe | IO «Axanemus
O S— coObITHE. MuHNpocBeneHus
N3yuats 3HAYUMOCTh Pocenmy

Ponp ManmoBeposTHBIX
u MPAKTUYECKH
JOCTOBEPHBIX
COOBITHI B mpHUpone U
B o0IIeCTBe.

IIpakTueckas
pabora

MaJIOBEPOSITHBIX COOBITUH B
mpupoae © oO0ImecTBe Ha
BAXHBIX IIpUMepax (aBapuu,
HECUACTHbIE CIIy4yaH, 3alluTa
NEpCOHATBHON MH(POpMaLUH,
neperaya JaHHBIX).

N3y4ath posb KIIACCHYECKUX
BEPOSATHOCTHBIX MozelIeu

(MOHeTa, UrpajibHasl KOCTb) B




TEOPUU BEPOATHOCTEH.

Habmogate u  u3yyaThb
Y4acTOTy COOBITHI B MPOCTHIX

OKCIICPUMCHTAX, B TOM YHCJIC

C MoMOIbI0  HU(POBBIX
pecypcoB
O0o0menne, IIpencraBnenue [loBTOpsAT, WM3yueHHOE U | Maremaruka.
KOHTPOJIB (5 1) naHHbIX. Onucatenb- | BBICTpauBaTh cucreMy | BeposiTHOCTB 51
Hasl CTATUCTHKA. 3HAHUIA. CTAaTUCTHKA, 7
KJ1acc OI'AOY
BepositHOCTB Pemrate 3a71aun Ha ’
o HIIO  «Axagemus
CIIy4aifHOTO COOBITHS. | MPEACTABICHUE M OMHCAHUE
MuHnpocsenieHus
MHOKECTBA 4 | AAHHBIX c IIOMOIIbIO
U3YYEHHBIX XapaKTEPUCTHK Pocenmy
MMOJMHOKECTBA. M p p ’
npeJcTaBiIeHue HH(pOpMaIU
DIEeMEHTBl  TEOpHH | . TOMOIIIBIO rpadoB.
rpagos OGCyx)1ath IPUMEPBI
CIIy4alHBIX COOBITHH,
MaJIOBEPOSITHBIX "
IIPAKTUYECKH  JIOCTOBEPHBIX
CIlydyallHBIX ~ COOBITHH, HX
poiu B NPUPOAE U KU3HU
4eJIoBeKa
8 k1acc (34 )
DJIEeKTPOHHBIE
Ha3Banmne OcHoBHBIC BHIbI
OcHoBHOE (uudgposrbie)
pazaena (Tembl) AeATeJIbHOCTH
coJep:KaHue o0pa3oBaTe/bHbIE
(UMCJI0 YacoB) o0yuyarmmxcs
pecypcesbl
IloBTOpPEHME IIpencrasieHue IToBrOopsiTh HM3yueHHOe U | Maremaruka.
Kypca 7 kiacca (3 | JaHHBIX B BUJI€ TaOJHIl | BEICTPAUBATh cuctemy | BepostHocTh u
4) U arpaMm. 3HAHUU. CTaTUCTHUKA, 8
o KJjacc, OI'AOY
nycaTesbHas Pemars 3a/1a4u Ha
HIIO  «Axagemus
CTaTHCTHKA. IIPEJICTABICHUE U OINHCAHUE
MuHnpocsenieHus
Corvaaiinas JAHHBIX C HIOMOIIBIO
y Poccun»
U3YYEHHBIX XapaKTEPUCTHK.
U3MEHUYUBOCTb.

CnyuaiiHbie COOBITHSL.

BepositHOCTH 51
4acTOTBHI.
DneMEHTHI TEOPUHU

MHOECTB. DJIEMEHTEI
Teopuu rpados

Pemiate 3aJ1auu Ha
MpECTaBICHUE

rPYNIUPOBAHHBIX JAHHBIX U
OIIMCaHue CIIy4alHON
W3MEHYHBOCTH.

Pemiate 3aJ1a4uu Ha
OnpeAcIcHue YacTOTHI




CITy4alHBIX COOBITHIA,
o0cyxieHue IpUMEpPOB
CITy4alHBIX COOBITHIA,
3a/1a4n Ha OTHCaHUe

MHOYECTB U IpEJICTaBICHUE
uHpopManuu B BUaE rpados

MHuo:xecTBa (4 4) | MHOXECTBO u | OcBauBaTh noHsTus: | Maremaruka.
MOAMHOXKeCTBO. [Ipu- | MHOXECTBO, MOAMHOXKECTBO, | BepoaTHOCTB u
Mepbl MHOXECTB B | BKJIIOUEHHE, IIEPECEUEHHUE U | CTATHCTHKA, 8
OKpYyXarolieM Mupe. | OObeJMHEHHEe  MHOXECTB, | KJacc, Or'Aoy
[Tepeceuenue U | YUCIIOBLIE mHOxkecTBa, | AI1O  «Axamemus
00bEeTMHEHNE YKCIIOBBIE TPOMEKYTKH. MuHnpocBelieHus
MHOJKECTB. Poccuny»
. Pemate 3agaun ¢ moMouipro
Huarpammsl  Oitnepa.
dbopmy BKJIIOYECHUSI-
HucnoBble MHOXKECTBA.
UCKITIOUEHUS
IIpumMepsl  MHOXKECTB
u3 anreOpbl u
TEOMETPHH.
IIepeuncienue
AJIEMEHTOB MHOKECTB C
MIOMOUIBIO
OpPraHU30BAHHOTO
nepebopa W MpaBuia
ymHOxeHus. Dopmyiia
BKJIFOUEHUS-
UCKITIOUEHUS
BepositHOCTH DnemMeHTapHbIe OcBauBatb nonsaTus: | Maremaruka.
CIYYAHHOI 0 coObITHs.  BeposiTHO- | aemeHTapHOE coObITHE, | BeposTHOCTB u
coObITHA (4 1) CTH CIly4aiiHBIX | CIy4aiilHO€ COOBITHE KaK | CTaTHCTHKA, 8
COOBITHIA. COBOKYNMHOCTb  Omarompu- | kimace,  DPIAOY
aTcTByromux sneMmentapubix | IO «Axkagemus
OnbITHI c y UIH p il hi¢
COOBITHI, paBHOBO3MOKHBIE | MHHITPOCBEIIEHUS
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIE COOBITHS. Poccumn»
3JIEMEHTapHBIMU
COOBITHSIMH. Pemars 3a/1a4u Ha

Cayyaiinslii BEIOOP.

IIpakTnueckas
pabora

BBIUMCIICHUE BEPOATHOCTEMN
COOBITHI 110 BEPOSITHOCTAM
3JIEMEHTapHBIX COOBITHI

CJIy4aiiHOTO OIBITA.

Pemrate 3aJ1aun Ha
BBIUHCIICHUE BEPOATHOCTEMN
COOBITMA B  OIBITaX C
PAaBHOBO3MO>KHBIMU
3J€MEHTapHBIMU
COOBITHSIMH, B TOM YHCIIE C

IIOMOIIBIO KOMIIBIOTCPA.




IIpoBoxute ¥ H3y4aThb
ONBITEl C PABHOBO3MOXKHBI-
MU 3JIEMEHTapPHBIMU
COOBITHSIMH, B TOM YHCIE C
HCIIOJIb30BaHUEM MOHET,

UTPAJIBHBIX KOCTEU U APYIUX

MoZeIIen B Xoze
MPAaKTUYECKON pabOTHI
OnucareabHast N3mepenue OcBauBatb nonsaTus: | Maremaruka.
CTATHCTHKA. paccenBaHMs aucrepcuss M CTaHaapTHoe | BepoaTHoCTb u
PaccenBanne YKMCJIOBOTO  MacCHBa. | OTKJIOHEHHUE, HCIO0Jb30BaTh | CTATHUCTHKA, 8
JaHHBIX (5 4) Jucnepcus U | OTU XapaKTEepUCTUKHU I | KJacc, OI'AOY
CTaHJIapTHOE OHUCaHUsI pacceuBanus | IO «Axanemus
OTKJIOHEHHE JAHHbIX. MuHnpocseieHus
YHCIIOBOTO Habopa. Poccumn»
5 BeigBurarte rumoressl 00
CaoiicTBa qucnepcuu u
OTCYTCTBHM WU HAJIWYUU
CTaH/IapTHOI'O
CBA3M IO  JAMarpamMmam
OTKJIOHEHMS.
paccenBaHUsl.
JnarpamMmbl
Crpouts JUarpaMMbl
paccenBaHMs JIByX Ha-
paccerBaHMsl 110 UMEIOIINM-
OIIFO/TAaEMBIX BEIUYHH.
5 Csl JaHHBIM, B TOM 4YHCIIE C
JluHeitHasg CBsA3b  HA
MIOMOUIBIO IU(PPOBBIX
TuarpaMMe
pecypcoB
paccenBaHUsl.
[TpakTuyeckas padora
BBenenue B | [epego. Hepeso | OcBauBath NMoHATHS: IepeBO | MaTemaruka.
TeOpuw rpadoB | CIy4yailiHOrO 9KC- | Kak rpad Oe3 1ukia, Bucsvasi | BeposTHOCTh 51
By nepumenTta. CBolcTBa | BepiminHa  (JIMCT), BETBb | CTAaTUCTHKA, 8
JIEPEBBEB: JepeBa, IyTb B JIEpEBE, | KJacc, OI'AOY
€IUHCTBEHHOCTD IIyTH, | IUAMETp JepeBa. JAIIO  «Axkanemus
CBSI3b MEXIY YHCIOM . . | MunnpocsenieHus
N3yuaTte cBolicTBa aepesa:
BEPIUMH W  YHUCIOM . | Poccum»
5 CYLIECTBOBAaHME  BUCSYEH
péoep. Ilomsatme o
BEPIIMHBI, E€IUHCTBEHHOCTh
IJIOCKHUX rpagax.
yTH MEXKITY JIBYMSI
Pemenne 3amau ¢
BEpIIMHAMHU, CBS3b MEXIY
IIOMOUIBIO JEPEBHEB
YKUCJIOM BEPLIMH U YHUCIOM
pEodep.
Pemarte 3amaum Ha MOUCK U
[IEpEUYUCIICHHEe  IyTed B
JIEpeBe, ONpEEIICHNE YKcia
BepILIUH Win pédep B Aepese,
CBOWCTBA IJIOCKUX I'padoB
Jloruka (2 4) Jlornueckue  coro3el | M3yuars METO/IbI u | Maremaruka.
«M» n «MJIN». CBsa3b | cTpyKTypy MaTeMaTHUeCKUX | BepodTHOCTb u




MCXKAY JIOTUYCCKUMU

YTBEPKICHHM, COAEPHKALIUX

CTaTHUCTHKA, 8

COr03aMu U | JIOTUYECKHE COIO3HI. | KJIacc, OI'AOY
onepauusmMu Haz | OcBauBath wucroiab3oBanue | 10 «Axagemus
MHOKE€CTBAMH. JIOTUYECKUX COI030B  TpH | MUHIPOCBEIIEHUS
Hcnons3oBanue rnocrpoeHun  cucreM U | Poccum»
JIOTUYECKUX COK30B B | COBOKYIIHOCTEH YypaBHEHUI
anredpe u HEPABEHCTBO oT
MIPOTUBHOTO
Onepanun  Hax | Cnyvaitaeie  coObiTus | OcBauBaTh noHATHs: | Maremaruka.
CIAyYaHHbIMH Kak MHOKECTBA | B3aUMHO IMPOTUBOMOJIOKHBIE | BeposaTHOCTD u
COOBITHSIMH. 3JIEMEHTaPHBIX COOBITHS, OIEpaluu Haj | CTATUCTHKA, 8
Crnoxenne COOBITHIA. COOBITHSIMHU, OOBEIUHEHUE U | KJIACC, OI'AOY
BeposiTHOcTell (3 TepeceucHre cOOBITHI IO «Axanemus
P ( IIpoTuBOMIOIOXKHBIE p | A A
q) COBMECTHbIE U HECOBMECT- | MUHIIPOCBEIICHUS
cobbiTHs.  Omnepanuu
HBIC COOBITHS. Poccuny
HaJI COOBITHSIMH.
@®opmyna  cioxenus | M3ydars TEOPEMBI 0
BEpPOSITHOCTEHN BEPOSITHOCTH OOBETUHEHUS
IBYX cOOBITHH (popmyJibl
CIIO)KEHMSI  BEPOSTHOCTEN).
PemraTe 3ama4u, B TOM 4HCIe
TEKCTOBBIC, HA BBIYHCIICHUE
BEPOSTHOCTEH OO0BETUHEHUS
U TmepeceueHuss COOBITUH C
TIOMOIIBIO YHCJIOBOU
IIPSIMOM, AMarpaMm Diliiepa
YciaoBHas [IpaBuno ymuoxenusi | OcBauBaTh noHsTUs: | Maremaruka.
BEPOSITHOCTD, BEpPOSITHOCTEH. MpaBUJI0O YMHOXKEHHUsI Bepo- | BeposTHocTh u
MHOKeHH e SITHOCTEHN JIOBHAsI | CTaTHCTHKA
y YcnoBHas octTeH, yeno ¢ ¢ ’ A08
BEPOSITHOCTEMH BEPOATHOCTh, HE3aBUCUMBIE | KJIACC OI'AOY
P ’ BEPOSITHOCTE. p ’ ’
He3aBHCHMBbIE COOBITHS, nepeso | AIIO  «Axagemust
COOBITHS Tpencrasnenne CITy4aifHOTO OTIBITA. MuHmpocBeneHus
CIIy4yallHOTO JKCIepHU- Poccrm
(5 v) Pemrats 3aa4K Ha
MEHTa B BUJIE JIEpEBa. .
ompeneleHue M CBOMCTBa
Hesapucumbie HE3aBUCHUMBIX COOBITHIA.
coOBITHS
Pemate 3agaun Ha TMOMCK
BEPOATHOCTEN C  MCIOJIb-
30BaHUEM JiepeBa
CJIy4aiiHOT O OmbITa
O0o0menne, PaccenBanue nannbix B | [loBTOpsATE M3ydyeHHOoe u | MaTemaruka.
KOHTPOJIb (5 1) YUCJIOBBIX MAacCHBaXx. | BBICTPAUBATh cucreMy | BeposiTHOCTB u
Ornepanuu HaJ MHOXE- | 3HAHUH. CTaTUCTHUKA, 8
CTBaMU U COOBITHSIMH. KJjacc, OI'AOY
Pemrate 3aJ1aun Ha
HIIO  «Axagemus

BepositHoCTh

MpEACTAaBJICHHUC W OIMMCAHUC

MuHnpocsenieHus




CIIy9aifHOTO COOBITHS. | JTaHHBIX c noMoupto | Poccumn»
Cnoxenue U | U3YUYCHHBIX XapaKTEPUCTHUK.
YMHOKEHHE BEPOSITHO-
B Pemars 3aa4U c
CTEH.
pUMeHEeHHEeM TpadoB.
JepeBbss U IIIOCKHE
Pemrate 3aJ1aun Ha
rpadbl
HaxO0XJIEHUE BEPOATHOCTHU
CIlyyaifHOro  coObITHA TIO
BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHIA.
Pemrate 3aJ1aun Ha
HAaXOXJEHUE BEPOATHOCTEMN
o0BeTMHEHUS u
nepeceyeHus: CoOBITHH, B
TOM YHCJIE€ HE3aBUCHUMBIX, C
HCII0JIb30BaHUEM
rpaduyecKux
MPECTaBICHUI
9 kaacc (34 v)
DJIEeKTPOHHBIE
Ha3zBanme OcHOBHBIE BU/IbI
OcHoBHOE (uudgposrbie)
pasnena (TemMbl) AeSiTeIbHOCTH
coJep:KaHue o0pa3oBaTe/bHbIE
(4McJI0 YacoB) o0yuyanmmxcs
pecypcesbl
IloBTOpPEHME IIpencrasieHue IToBrOpsaTe M3ydeHHOE U | MaremaTuka.
kypca 8 kiacca (3 | nanHbIX. Onucatenb- | BBICTpauBaTh cucreMy | BeposiTHOCTB 51
q) Hasi CTaTUCTHKA. 3HAHWM. CTaTUCTHKA, 9
KJ1acc Or'Aoy
Onepanuu Haj | Pemats 3a/1a4u Ha ’
HIIO  «Axagemus
COOBITUSIMHU. MpEACTABICHUE U ONMUCAHUE
MuHnpocsenieHus
HeszaBucumocts flAHHBIX.
Poccun»
COOBITHH. Pemiats 3a7auu Ha
HAaXO0XJEHUE BEPOATHOCTEMN
JepeBps U IUIOCKHE 6 A p
00beIMHEHUS u
rpag . )
nepeceyeHus: CoOBITUH, B
TOM YHCJI€ HE3aBUCHUMBIX C
HCII0JIb30BaHUEM
rpadu4ecKux
IIPEACTABICHUM U JiepeBa
CJIy4aiiHOTO OmbITa
DJIeMeHTBbI Komb6unaropHoe OcBauBath noHATHs: | Maremaruka.
KOMOMHATOPUKH | IPAaBUJI0O YMHOXKEHHUS. | KOMOMHATOpHOE  TIpaBmiIo | BeposTHOCTH u
(6 4) [TepecranoBku U | YMHOXKCHMUS, CTaTUCTHUKA, 9
¢baxTopuai. Uucno | ynopsaoyeHHas napa, | Kjacc, OI'AOY




couyeTaHuU U | TpoMKa o0bekToB, | IO «Axagemus
TpeyronbHuk Ilackans. | mepectaHoBKa, ¢akTopHaid | MUHIPOCBEIICHUS
CBolicTBa Yucell | Yhcia, CcodeTaHue 4uciao | Poccum»
COYETaHUM. buHOM | coueraHuii,  TPEYrOJbHUK
HeroToHa. ITackans.
Pemrenne 3agmau ¢ | Pemars 3aa4U Ha
HCII0JIb30BaHNUEM nepevyrciIeHne KOMOMHaui,
KOMOWHATOPUKH KOJIMYECTBA 3JIEMEHTAPHBIX
COOBITHH, HaXOXKIECHUE
BEPOSTHOCTEH COOBITUI C
IIPUMEHEHUEM KOMOUWHa-
TOPUKH, B TOM YHCIE C
UCIIOJIb30BAaHUEM TPEYTOJIb-
Huka [Tackas.
Pemiate 3aJ1auu Ha
IIPUMEHEHNE qucia
coyetaHuii B anredpe
(cokpam€éHHOE YMHOKEHHUE,
ounoM HrroToHa)
I'eomeTrpuueckas | I'eomerpuueckas OcBauBatb noHstue | Maremaruka.
BEPOSITHOCTL (3 | BEPOSATHOCTD. Cany- | reoMeTpuuecKoit BeposiTHOCTB 51
q) YaiiHbI BHIOOP TOYKH | BEPOSTHOCTH. Pemrats | crarucruka, 9
u3 burypsl Ha | 3aJ]ayd  HAa  HaxO0XKJIEHUE | KJacc, OrrAoy
MIIOCKOCTH, u3 | BeposTHocTed B ombiTax, | A0  «Axanemus
OTpe3Ka, U3  JAYIH | OPeJCTaBUMBIX Kak BBIOOp | MUHIIpOCBEIICHNUS
OKpPYKHOCTH Touek w3 ¢urypel Ha | Poccum»
IJIOCKOCTH
(MHOTrOyTO/NbHMKA, KpyTa),
U3 OTpe3ka WIM  JYyTu
OKpPY>KHOCTH, U3 YHCIIOBOTO
IIPOMEXKYTKA.
HcnbiTanus Wcneirannsa. Yenex u | OcBauBath nonsaTus: | Maremaruka.
Bepnyann (6 1) Heyza4a. Cepus | ucnbiTanue, 3JaeMeHTapHoe | BeposTHoCTh 51
UCIIBITAaHUI 70 | COOBITHE B HCHBITAaHUM | CTATUCTHKA, 9
[IEpBOrO ycrexa. (ycmex u Heypaaua), cepus | Kiacc, OrrAoy
Cepus - ucnbiTanui, Hactymienue | AIIO  «Axagemus
BepHy. Bepo- IIEPBOIO ycIiexa (Heyﬂaqn)v, MuHnpocsenieHus
srHOCTH  cobnrmii B | CEPHA ucneitanuil | Poccun»
cepuu UCIIBITAaHUN beprym.
bepuymwn. Pemats 3a71a4u Ha

Cryuvaiinelii BeIOOp U3
KOHEYHOT'O0 MHOXECTBa

HAaXOXJEHUE BEPOATHOCTEMN
COOBITHI B

A0

cepuu
HCTIBITAHUI TIEPBOTO

ycrexa.




Pemrate 3aJ1aun Ha
HAaXOXJEHUE BEPOATHOCTEMN
COOBITHI B cepun
ucneiTanui  bepnymu, B
TOM 4HCIE C

U(PPOBBIX PECYPCOB

IIOMOIIIBIO

Cayuaiinas Cnyuaiinas BenuuuHa | OcBanBath nonsaTus: | Maremaruka.
BeJIu4nHA (3 4) u pacrpenesieHue | cirydaiHas BelIM4YMHA, | BeposaTHOCTD 51
BEPOSITHOCTEM. 3HAYCHUE CIIy4allHOM | CTATUCTHUKA, 9
. BEIMYMHBI, pacnpezeneHue | kaacc, DPIAOY
[Ipumepsl  ciryyalHBIX :
BEPOATHOCTEM. HIIO  «Axagemus
BEJINYMH. Baxxusle
MuHnpocBeneHus
pacnpeneneHus — | M3yuatp, B TOM umcie ¢
Poccun»
YUCJIO  MOMBITOK B | IIOMOIIBIO IU(PPOBBIX
Cepuu MCIBITAaHUHM 10 | pecypcoB, U  00CYXIaTbh
IIEPBOrO0  yclexa U | IPUMEPHl AMCKPETHBIX U
YKCJIO YCIIEXOB B CEPUU | HENIPEPBIBHBIX  CIyYalHBIX
ucnelTaHuil bepHysuM | BETM4MH (B TOM YHUCIIE POCT
(reomeTpuueckoe U|Hu BEC YeJI0BEKa,
OMHOMMATIBHOE YUCIEHHOCTh  HaceJleHus,
pacnpeneneHus) CTOUMOCTb ~ TOBapoB M
yCIIyT), CIIy4alHbIX
BEJIMYMUH,  CBSA3aHHBIX C
U3YYEHHBIMU  CIIy4alHBIMU
OIIBITAMU
YuciioBbIe Maremarnueckoe OcBauBatb nonsaTus: | Maremaruka.
XapaKTepUCTUKHU | OKUJAHUE CIy4alHOM | MaTeMaTU4eCKoe OKHJaHue | BepodaTHOCTh u
CIAYYaHHBIX BEJIMYMHBL. CIIy4aliHOM BEJIMYMHBI, | CTATUCTHKA, 9
BeJIMYHH (6 1) @u3nuecKkul  CMBICI | JUCHIEPCUsl U CTAaHJIAPTHOE | KJacc, OI'AOY
MaTEeMaTHUICCKOI'0 OTKJIOHEHHE ciayuaitnont | IO «Axanemus
OKUJAHMSL. BEJIMYMHBI. MuHnpocBelieHus
Poccun»
ITpumepsr Pemats 3a7a4u Ha
HCIIOJIb30BaHUs BBIUHCIICHHE
MaTeMaTH4ECKOI0 MaTeMaTH4ECKOI0
OKUJAHMSL. OXKUJAHUSIT M JAHUCIEPCUM
JUCKPETHOMN CIIy4alHON
Jucnepcus 51
BEJIMYMUHBI 110 33JaHHOMY
CTaHJIapTHOE OTKJIOHE-
. . | paCIPENEICHUI0, B  TOM
HUe Clly4aiiHOI
quclie 3a4a4, CBSI3aHHBIX CO
BEJIMYMHBI.
CTPaxOBAHUEM U JIOTEPESIMHU.
CaoiicTBa
3HAKOMUTHCSA c
MaTeMaTH4ECKOI0
MaTeMaTH4YECKUM
OKUJAHUS u .
OKUJAHUEM M JAMCIIEpCUEN
JUCIIEPCUH. 5
HEKOTOPBIX paclpeesIeHui
Maremarnueckoe PBIX pactipei ’

OXUJaHHue n

B TOM YHUCJIC paCpCACICHUA




AUCTICPCUSA U3YUYCHHBIX

CIIyYaiiHOM BEJIMYMHBI «HHC-

pacnpeneneHui JO yCHEXOB» B  CEpUHU
ucneITanui bepryim
3akon Ooubmux | HepaBeHcTso N3ydaTh yacToTy coObITHS B | MaTemaTuka.
yuce (3 4) YeOnImiena. 3aKOH | MOBTOPSAIOIINXCS ciny- | BepostHOCTB 51
OOJIBIINX YHCEIL. YJaiHbIX OIIbITax KaK | CTAaTUCTHUKA, 9
CIIy4allHy10 BEJIMYUHY. KJ1ace OI'AOY
Maremaruueckue y y Y ’
HIIO  «Axagemus
OCHOBaHUSl U3MEPEHUs | 3HAKOMUTHCSA 3aKOHOM
. MuHnpocsenieHus
BEPOSITHOCTEM. OoNbIIMX YHCET Kak Mare-
Poccun»
MaTU4YECKHUM  BBIPAKEHUE
Ponp wu  3HaueHue .
CTaTUCTUYECKOM  yCTOMUU-
3aKOHa OOJIBIINX YHCET y
BOCTM YacTOT M CPEAHHX
B HayKe, B MPUPOJE U B pel
3HAYEHUI.
00IIIECTBE, B TOM YHCIIE
B couuosornyeckux | Pemats 3a1a4u Ha
OOCIIEZIOBaHUSIX W B | U3MEPEHUE BEPOSTHOCTEH C
U3MEpPEHUSX IIOMOUIBIO YaCTOT.
OO6cyxnarb pojb 3aKOHA
OompmMx ywcea B 000-
CHOBAaHMHU 4acTOTHOTO
METOJIa U3MEPEHUsI BEPOST-
HOCTEH, B IpUpPOJE U B
ob1ecTBe
BepostHoCTH IToBrOpsaTe M3ydeHHOE U | MaremaTuka.
CIly4aliHBIX COOBITUH. | BBICTPAaWBATh cucreMy | BeposiTHOCTB u
3HaHUM. CTaTUCTUKA 9
OneMEHThI ?
KJjacc, OI'AOY
KOMOWHATOPHKH. Pemars 3a1a4u Ha
. | AI1IO «Axagemus
Cepus venbrranmyi | FAXOKICHHE  BEPOSTHOCTEH
p MuHIpocBenIeHUs
Bepuvium. Covaaiinpe | B CSPHAX  HE3aBUCHMBIX
PHYUIH. LTy . Poccun»
UCHBITAaHUM, B TOM 4YHCIE C
BEJIMYHUHBI u 6
MIOMOULIbI0 KOMOHMHATOPHBIX
pacnpeeseHusl. t P p
akToB U Qopmyia. Pemars
Yucnossle ¢ (bopmy
3aJaul  Ha  OIpejesieHue
XapaKTePUCTUKU HU pea
. CBOICTB acnpeaeseHni
CIIy4alHbIX BEJIMYMH. pactipel ’
HaXO0XJACHUE

3aKkoH 0ONBIINUX YUCE]

MaTEeMaTHUYCCKUX OKUIaHUUI
U JUCHEPCUNA U3YYEHHBIX
pacrpenciIeHui.

OO6cyxnarb pojb 3aKOHA
OOJIBIINX YHCENl B HAayKe, B

NPUPOJIC U B OOIECTBE




Y4eO6HO MeToaMUYeCcKOe oOecnieueHHe 00pa30BaTeJIbHOI0 Mpouecca
O0s3aTesIbHbIE MAaTepPHAJIBI 1JIs1 YYCHHKA

1. Marematuka. AnreOpa: 7 kiacc: yriayoneHHbIH ypoBeHb: yueonuk/ 0. H. Makapsrues,
H. I'. Munarok, K. WM. Hemkos u npyrue; nox pen. C. A. TenskoBckoro. — AO «M3narenscTBo
«IIpocsemeHue»

2. Marematuka. Anrebpa: 8 kiacc: yriayOneHHblid ypoBeHb: yueOnuk/ FO. H. Makaprbiues,
H. I'. Munmrok, K. U. Hemkos u npyrue; nox pen. C. A. Tenskockoro. — AO «M3narenscTBo
«IIpocsemenue»

3. Maremaruka. Anre0pa: 9 knacc: yriayOneHHbId ypoBeHb: yueonux/ 0. H. Makapsrues,
H. I'. Munmrok, K. U. Hemkos u npyrue; nox pen. C. A. Tenskockoro. — AO «M3narenscTBo
«IIpocsemeHue»

4. Marematuka. ['eomerpust: 7-9e xnaccol: yueOnuk/ JI. C. Aranacss, B. @. byrysos, C. b.
Kanomues u npyrue. — AO «M3natensctBo «IIpocBemenue»

5. Maremaruka. BeposSsTHOCTb U cratuctuka: 7 — 9e xnaccel: yueOHuk B 2 yactsax/ U. P.
Bricoukuii, U. B. AAmenko; nox pea. U. B. Amenko. — AO «3narensctBo «IIpocBemienue»

IIndpossie odpasoBatenbHbie pecypesl U pecypesl cetu MHTEPHET

1. Matemaruka. Anredpa, 7 kinacc, DI'AOY JI10 «Akagemust MunmnpocBenieHus: Poccum
2. Maremaruka. Anrebpa, 8 kimace, DI'AOY JI10 «Axkagemust MunmnpocsemieHus: Poccun
3. Maremaruka. Anre6pa, 9 kinacc, ®I'AOY JI10 «Akagemuss MunmnpocsenieHus: Poccun

4. Marematuka. BepositTHocTh U cTatucTuka, 7 kinacc, ®I'AOY IO «Axkanemus
MuHnpocsenienus Poccun»

5. Maremaruka. BepositHOCTb U cTtaTtuctuka, 8 kiacc, ®I'AOY 10O «Akanemus
MuHnpocseuienus Poccun»

6. Maremartuka. BepositHOoCTb U cTtaTtuctuka, 9 kinacc, ®I'AOY 10 «Akanemus
MuHnpocseuienus Poccun»

7. Maremaruka. ['eomerpus, 7 kinace, DI'AOY 1O «Axkagemust MUHIIpOCBELLIEHUS
Poccun»

8. Maremaruka. I'eometpus, 8 kiacc, DI'AOY JI10 «Akanemuss MuHIPOCBELICHUS
Poccun»

9. Maremaruxka. ['eomerpus, 9 kinace, PI'AOY JAI1O «Axagemust MUHIIpOCBELLIEHUS
Poccun»

10. Jomamnue 3a1anus. MaTemaTuka. DJIeKTPOHHBIN 00pa3oBaTeIbHbII pecypey
Homamraue 3amanus. OcHOBHOE oOmiee obpazoBanue. Anredpay, 7-9 knacc. AO «M3gaTenbcTBo
«IIpocsemeHue»

11. lomamnaue 3ananus. MatemaTuka. DIeKTPOHHBIA 00pa30BaTeNbHBIA PECYPCH
Homarnue 3ananus. OcHoBHOe oO1iee oOpazoBanue. I'eomerpusy», 7-9 kiacc. AO «M3patenscTBO
«IIpocsemeHue»

O¢puunanbHbie calThI



1. OpunmansubIil caiitT MunncTepcTBa 00pasoBanus U Hayku Poccuiickoii @enepanun -
http://www.mon.gov.ru;

2. ®enepanbublii moptan "Poccuiickoe obpasoBanue" - http://www.edu.ru;

3. http://fipi.ru «DenepanbHbI HHCTUTYT NEIArOrMYECKUX U3MEPEHUID)

Indpossie o0pazoBaTenbHbIe pecypebl ceTn MHTepHET

1.Mudpopmannonnas cucrema "EnnHoe okHO 10ocTyna K 00pa3oBaTenbHBIM pecypcam” -
http://window.edu.ru;

2. Enunas xomtekmus nudpoBeIx 00pa3oBaTenbHBIX pecypcoB -http://school-
collection.edu.ru;

3. ®enepanbHblii HEHTP UH(DOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcos -http://fcior.edu.ru.

4. DIIeKTPOHHBIN apXUB HAYYHO — MOMYJISPHBIX KYpPHAJIOB
http://library.controlchaostech.com/bel/

5. Croucok CaﬁTOB, PCKOMCHAOBAHHBIX IJIg UCITOJIBb30BAHUSA 06y‘-IaIOH_[I/IMI/IC5I n
npenoaaBaTeJIs MU AJid JOCTYIIa K BBICOKOKAQUCCTBCHHBIM 20P

http://www.mon.gov.ru/ - MuauctepcTBo oOpa3oBanus u Hayku Poccuiickoit @enepanuu
http://www.uznai-prezidenta.ru/ - [lerckuii caiit Ilpesnnenra Poccuiickoit deneparyn
http://www.ege.edu.ru/ - [Topran uadopmanronHoit moanepxxkku EI'D
http://www.eidos.ru/olymp/ - Bcepoccuiickue quCTaHIIMOHHBIE 3BPUCTUYECKHE OTUMITHAIBI
http://www.rusolymp.ru Bcepoccuiickast onummnuana mKkoJIbHUKOB

http://www.en.edu.ru - EctecTBeHHOHaY4YHBII 00pa30BaTeIbHbIN MOpTA

http://ege.edu.ru- [Topran nuadopmarmonHol noaepKku ENnHOTO rocy1apcTBEHHOTO
IK3aMeHa

http://www.school.edu.ru - Poccuiickuii 061eo0pa3oBaTenbHbIN MOpTAT
http://vschool.km.ru - BupryansHas mxona Kupmina u Medoaus
www.school-collection.ru - Enqunas komnexius nndpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
http://www.edu.ru - @enepanbhblit mopran «Poccuiickoe oOpazoBaHue»

http://school-collection.edu.ru/collection/matematika/ — MaTepuanbl 1o MaTeMaTUKe B
Enunoii komekuu mugpoBbIX 00pa3oBaTeIbHBIX PECypCOB

http://www.uztest.ru — EI'D (OI'D) mo MaremaTHKke: MOJATOTOBKA K TECTUPOBAHUIO

http://www.maht-on-line.com — 3aHnMarenpHast MaTeMaTHKA — IIKOJIbHUKAM (OJIMMITHAIBI,
UTPBI, KOHKYPCBHI IO MaTEMaTHKE)

http://www.mathkang.ru — MexayHapoIHbIif MaTeMaTHYECKI KOHKYpC «KeHrypy»

http://http://ege2011.mioo.ru — MOCKOBCKUI HHCTUTYT OTKPBITOrO 00pa30oBaHUs, CHCTEMA
Cratl'pan



