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IHosicuuTeabHAA 3aNMCKa
O0mas xapakTepucTHKa y4eOHOro npeamera «MareMaTHKa» Ha yriIy0JeHHOM ypoBHe. 7-9
KJIaCcChI

Pabouas nporpamMmMa no maremMaTHke yriayOoJE€HHOIO ypOBHs AJs oO0ydaromuxcs 7—9 kiaccoB
pa3paboraHa Ha ocHOBe DesiepaabHOro rocyJapCTBEHHOI0 00pa30BaTEeIbHOIO CTaH1apTa OCHOBHOTO
obmiero oOpa3oBaHusi € YYETOM U COBPEMEHHBIX MHPOBBIX TpPeOOBaHMH, NPEIBSBIAEMBIX K
MaTeMaTH4eCKOMY 00pa30BaHUI0, U TPAJULMHA POCCUICKOro 00pa3oBaHMsl, KOTOpbIE 00E€CIEUUBAIOT
OBJIAJICHUE KJIIOYEBBIMU KOMIIETCHLUSAMHU, COCTABJISAIOIIMMHM OCHOBY JUIl  HEIPEPBIBHOIO
00pa30BaHMs U CAaMOPA3BUTHSA, a TAKXKE [EIOCTHOCTh OOLIEKYIbTYPHOTO, JIMYHOCTHOTO U MO3HABA-
TEJILHOTO pa3BUTHA oOyuaromuxcs. B paboueil mporpamme yureHsl uaen U nonoxxenus Konnenuun
pa3BUTHS MaTeMaTH4ecKoro oopaszoBanus B Poccuiickoii @eneparum.

B snoxy mudposoii TpaHchopmanuu BceX chep 4erIoBeYeCKON NesITeTbHOCTH HEBO3MOXKHO
cTaTth 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOi MaTEMAaTHYECKOM MOATOTOBKU. YIKe B
IIKOJIC MaTeMaTHKa CIY)KUT OMOPHBIM MPEIMETOM ISl U3YUYEHUS CMEKHBIX JUCIUILINH, a MOCIIe
IIKOJIb PeaJIbHOM HEOOXOIMMOCTBIO CTAHOBHUTCSI HEIIPEPBIBHOE 00pa30BaHUE, YTO TPEOYET MOJIHO-
IIEHHOM 0a30BOi 001Ie00pa30BaTENbHON TOATOTOBKM, B TOM YHCIE M MaTeMaTHYECKOH. ITo
00yCIIOBJICHO T€M, YTO B HAIIM JHU PAcTET YuCiIo npodeccuid, CBI3aHHBIX C HEMOCPEACTBECHHBIM
IMPUMCHCHUCM MAaTCMATUKU: U B c@epe 5KOHOMHKU, U B 6I/I3H€C€, U B TEXHOJOTHYCCKUX O6J'IaCTHX, u
naxke B ryMaHuTapHbIX chepax. Takum oOpa3om, Kpyr IIKOJIBHUKOB, JUISI KOTOPBIX MaTeMaTHKa
MOXKET CTAaTh B 6YIIYHI€M S3HAYMMBIM MMPECAMETOM HE TOJIBKO C TOUYKU 3PCHUA ee IIPUMCHCHUS B )KU3HHU,
HO U B PO(EeCCUOHANBHOM JESITeIbHOCTH, PACIIAPSICTCSI.

[TpakTuyeckas MoJe3HOCTh MaTeMaTHKH OOYyCIOBJIEHA TeM, YTO €€ MPEeIMETOM SBISIOTCS
(GbyHIaMeHTaJIbHbIE CTPYKTYphl HAIIEr0 MHUpPA: HPOCTPAHCTBEHHbIE (DOPMBI M KOJIUYECTBEHHbBIE
OTHOILIEHHS OT IPOCTEHUIINX, YCBAUBAEMbIX B HEIIOCPEICTBEHHOM OIIBITE, 10 AOCTATOYHO CIIOKHBIX,
HEOOXOJIMMBIX JJIsi Pa3BUTHUSl HAYYHBIX M NPUKIAAHBIX HUJeH. be3 KOHKpETHBIX MaTeMaTHYecKUX
3HaHUH 3aTPYIHEHO NIOHUMAaHHE NPUHINAIIOB YCTPOMCTBA U UCIIOIb30BAHNS COBPEMEHHOW TEXHHUKH,
BOCIPUATHE M MHTEpHpeTanuss pa3HooOpa3HOM COLMATbHOM, AKOHOMUYECKOHW, MOJUTHYECKON
nHpopmanuu, Manod3pPeKTUBHA OBCEIHEBHAS IPAKTHUECKas AeSITeNbHOCTh. KaXkgoMy uenoBeky B
CBOEH JKU3HU NPUXOAUTCA BBINOJIHATh PACYETHI U COCTABIATH AITOPUTMBI, HAXOIUTH U IPUMEHATH
(dbopMyIIbl, BIaI€Th MPAKTUUYECKUMHU MIPHUEMAaMU T€OMETPUUECKUX U3MEPEHUN U TOCTPOEHUH, YNTATh
uHpOpMalMIO, TPEACTABICHHYI0O B BHJE TaONuWL, JuarpaMM U TIpadUKOB, KUTh B YCIOBHSX
HEOIPeIeIEHHOCTH U IOHUMAaTh BEPOSTHOCTHBIN XapakTep CIydailHbIX COOBITHH.

OnHOBpeMEHHO ¢ pacHiMpeHueM chep IpUMEHEHUsI MaTeMaTUKH B COBPEMEHHOM O0IIEeCTBE
Bc€ OoJiee BaXKHBIM CTAHOBUTCS] MAaTEMaTUUECKHI CTUIIb MBIIUIEHHUS, TPOSBIISIOLINIICS B ONpeieseH-
HBIX YMCTBEHHBIX HaBbIKax. B mporecce m3ydyeHHs MaTeMaTHKU B apceHall MPUEMOB U METOOB
MBIIIJIEHHS Y€JIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHIAYKIMS U AeNyKIus, 0000IIeHre u
KOHKpETH3allusl, aHalu3 M CHHTE3, KiIaccuuKalus M cUcTeMaTu3alnus, abCcTparupoBaHue Hu
a"asnorust. OOBbEKTH MaTEMaTHUECKUX YMO3AKIIIOUSHUH, TPaBUiIa X KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTMYECKHX IOCTPOEHHH, CHOCOOCTBYIOT BBIpaOOTKE yMEHHS (OPMYyTUpPOBATh,
00OCHOBBIBATh U JIOKA3bIBAaTh CY)KJICHHS, TEM CAMBbIM PAa3BHBAIOT JIOTHUECKOE MbIlIUIeHUE. Benymas
POJIb MPUHAIJIEKUT MaTEMATHKE U B POPMHUPOBAHUH AITOPUTMHUUECKON KOMIOHEHTHI MBILUICHUS 1
BOCIUTaHUM YMEHUH JIeHCTBOBATH 10 3a/IaHHBIM aJITOPUTMaM, COBEPIIIEHCTBOBATH U3BECTHBIE U KOH-
CTpyHpOBaTh HOBbIE. B mpoiiecce penieHust 3aja4 — OCHOBHOW y4eOHOM JesSTEIbHOCTH Ha YpOKax
MaTEeMaTHKU — Pa3BUBAIOTCS TaKKe TBOPUECKAs U MPUKIIAIHAS CTOPOHBI MBIIIIJICHUS.

OOyuenne MaTemMaTHKe Ja€T BO3MOXHOCTh pa3BUBaTh Yy O0OydYalolUuxcs TOYHYIO,



panMoHaNbHYI0 U WH(GOPMATUBHYIO Pe4b, YMEHUE OTOMpaTh HauOojee MOAXOISIIUE S3bIKOBBIC,
CUMBOJIMYECKHE, Tpaduyeckue CcpeacTBa Ui BBIPAKCHHUS CYXICHHM ¥ HaIJSIIHOTO HX
IIPEJICTaBICHHUS.

Heo0xonnMbIM KOMIIOHEHTOM OOIEl KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUU SIBISETCS
olmiee 3HAKOMCTBO C METOJAaMH TMO3HAHMS JEUCTBUTEIBHOCTH, MPEJCTABICHUE O MpeaMeTe U
METOJIaX MAaTeMaTUKU, UX OTIMYHM OT METOAOB JAPYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAyK, 00
OCOOCHHOCTSIX MPUMEHEHHUS MaTeMaTHUKU JJIsl PellleHUs HAyYHbIX M MPUKIATHBIX 3a1ad. Takum
o0Opa3omM, MareMaTnyeckoe oOpa3oBaHHE BHOCHUT CBOW BKJIaA B (hopmupoBaHue OOLIEH KyIbTYpbI
YeJI0BeKa.

M3ydeHne MaTeMaTHKH TaKXe CHOCOOCTBYET ACTETHMYECKOMY BOCIIMTAHHMIO 4YeJOBEKa,
IMIOHUMAHHWIO KPACOTHI U U3AIICCTBA MATEMATUYCCKUX paCC}’)KI[CHI/II\/JI, BOCIIPHUATHUIO TCOMCTPHUYCCKUX
($bopM, YCBOCHHIO HJICH CHUMMETPHH.

B coorBercTBun ¢ KoHuemnuuein pa3BuTHs MaTemMaTHueckoro oOpa3oBaHus B Poccuiickoit
denepanuy MaTeMaTudeckoe oOpa3oBaHHE JOJDKHO pellaTh, B YACTHOCTH, 3aJjauyd OOecredeHus
CTpaHbl BBIIYCKHMKaMH, MaTeMaTH4ecKas MOArOTOBKA KOTOPBIX JOCTATOYHA JJIS MPOAOJIKEHUS
00pa3oBaHMs B PA3JIMYHBIX HANpPABJICHUAX, BKIIOYAas MaTeMaTHMYECKHe HMCCIEeJOBaHUs, paboTy B
chepe MHPOPMALMOHHBIX TEXHOJOIMH, IpernojaBaHUe MAaTeMaTUKU U JAp., C OJHOW CTOPOHBI, U
IIPUMEHEHNE MAaTEMaTUKU B APYTUX HayKaX, B MHKEHEPHO-TEXHOJIOIMUYECKON U COLMalIbHON cdepe
C Jpyroil cropoHbl. Jlns oOecnedeHus JOCTUXKEHUs COOTBETCTBYIOIIEH JTHM 3ajadam
MaTeMaTHYeCKOM MOATOTOBKH 00Y4YarOIUXCs, 1Jis YOBJIETBOPEHUSI UX 3alIPOCOB U BO3MOKHOCTEH
[pe/Ha3HayeHa IMporpamMma yriayOn€HHoro u3ydyeHus MaremaTuku. lIporpamma yrimyOnaéHHOro
YPOBHS JTa€T BO3MOKHOCTh PACIIMPHUTh U YIIIYOUTh KPYI HM3y4aeMbIX BOIIPOCOB, CO3/aTh Ooiiee
LIEJIOCTHOE MPEJICTABICHUE O CUCTEME MaTeMaTHUECKUX 3HaHUi, chopMUpoBaTh Oojiee yCTOWUYMBBIE
U OCO3HaHHBIE YMEHHS.

Ilesin 1 ocoOeHHOCTH Y4eOHOro MpeIMeTa «KMaTeMaTHKA» HA Yri1y0JeHHOM ypoBHe. 7-9
KJIACChI

[TpropuTeTHBIME LIETIIMU O0yUEHUSI MaTeMaTrKe B 7—9 Kiaccax sSBISIOTCSA:

L4 q)OpMI/IpOBaHI/IC HCHTPAJIBbHBIX MAaTEMAaTHYCCKUX MOHSATHH (‘H/ICHO, BCJINYHHA,
TCOMETpHUICCKaA (1)I/Ipra, MepeMCHHas1, BCPOATHOCTD, (I)YHKI_[I/IH), O6€CHC‘-II/IB8.IOH_II/IX
MNPEEMCTBECHHOCTD U NICPCIIEKTUBHOCTE MAaTEMATUUCCKOT' O O6p330BaHI/I$I 06yqafom1/1xca;

e TIOJBEICHHUE YYAIUMXCA HA JOCTYIIHOM Ul HUX YPOBHE K OCO3HAHUIO B3aUMOCBSA3U
MaTeMaTHUKHd W OKPYXAloIIero MHpa, MOHMMaHHE MaTeMaTHKH KaK dYacTh oOuiei
KYJbTYpbI 4EJIOBEYECTBA;

® Pa3BUTHUC UHTCIUICKTYAJIIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEH yqamuxcs, [M03HaBaTEIbHOM
AKTUBHOCTH, HCCICA0BATCIbCKUX YMCHHﬁ, KPUTHUYHOCTH MBINUICHUA, HWHTCPCCA K
HU3YUCHUIO MATCMATUKHU,

e (dopmupoBaHue  (QYHKIMOHAJIBHOW  MaTeMaTHYECKOW  IpaMOTHOCTU:  yYMEHUS
pacrio3HaBaTh MPOSIBICHUS MaTeMAaTHUYECKUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYaLUsAX U MPU U3YYEHHUU APYTHUX y4eOHBIX MPEIMETOB, MpO-
SBJICHUS 3aBUCUMOCTEHN U 3aKOHOMEPHOCTEH, POpMyIHpOBaTh UX Ha SI3bIKE MAaTEMAaTUKH
Y CO3/1aBaTh MaT€MaTUYECKHE MOJIEIIN, IPUMEHSTh OCBOCHHBIM MaTEMaTUYECKNN anmnapar
JUISl pelIeHus] NPAKTUKO-OPUEHTHPOBAHHBIX 3a/a4, WHTEPIPETUPOBATh M OLEHUBATH
MIOJIyYEHHBIE PE3YIIbTaTHI.



OcHOBHBIE JTMHUM COJEPXKaHU Kypca MaTeMaTuku B 7-9 knaccax: «Hucia u BIYMCIECHUN»,
«Anrebpay («Anredpanyeckue BHIPAKCHUS», «Y paBHEHHS U HEPAaBEHCTBA»), «DyHKIMN», «I'eome-
tpus («['eomerpuueckue (UTYpbl U UX CBOHCTBa», «/3MepeHHE T€OMETPHUUECKUX BEIUYMHY),
«BeposiTHOCTD M cTatucTuKay. [laHHBIE TMHUM Pa3BUBAIOTCS MAPAILJIENIBHO, KaXK/1asl B COOTBETCTBUU
¢ COOCTBEHHOH NMpUPOJON M TPaAULUAMHU, OJHAKO HE HE3aBUCUMO OJHA OT JAPYroi, a B TECHOM
KOHTaKTe U B3aumozencTBuu. Kpome »53Toro, mx oOBEAMHSET JOrMYecKas COCTaBJISIOILAs,
TPaJMLIMOHHO IIPUCYIIAasi MaTeMATHKE M IPOHU3bIBAIOLIAs BCE MAaTEMATHYECKUE KYypChl U
cogepkarenbHple  guHMM.  CdopmynupoBanHHoe B DenepallbHOM  rocylapCTBEHHOM
o0pa3oBaTeNbHOM  CTaHaapre TpeOOBaHHWE «yMETb CBOOOJHO ONEPUPOBATH  MOHSATUAMU:
OTpeJieNIeHUe, aKCUOMa, TEOpPEeMa, J0Ka3aTelIbCTBO, PABHOCHIIbHBIE (DOPMYIHMPOBKU YTBEPIKICHHIA,
00paTHOE W MPOTHBOIOJIOKHOE YTBEPXKICHHS, YMEHHE NMPHBOJIUTH NMPUMEPHl U KOHTPIPUMEPHI;
YMEHHUE BBIBOJUTH (DOPMYJIIBI M IPOBOAUTH JI0KA3aTEIBCTBA, B TOM YHCIIE METOJIOM OT IPOTHBHOTO U
METOAOM MaTeMaTUYEeCKOH MHAYKIIUI» OTHOCUTCS KO BCEM Kypcam, a (opMHUpOBaHUE JTOTMYECKHX
YMEHUH pacnpenensercs o BceM rogaM o0yueHHs..

Copepxanue 00pa3oBaHHSA, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOCHHUS
[IpumepHoit pabodeil mporpaMmebl, pacpe1eIEHHBIM 0 ToJjaM 00y4YeHUs], CTPYKTYPHUPOBAHO TAKUM
o0pa3om, 4TOObI KO BCEM OCHOBHBIM, NMPUHIUMHAIBLHBIM BOMpOcaM oOydaroliuecs oOpaliainuch
HEOJIHOKPAaTHO, YTOObI OBJIQJCHUE MAaTEMaTUYECKUMH IOHSATUSMU U HABbIKAMH OCYILECTBISIIOCH
[IOCJIEZI0BATEIBHO U IOCTYNATENbHO, C COOIIOCHUEM IPUHIINIIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYIO CHUCTEMY MaTeMAaTHYECKHX IPEICTaBICHUN OOydYaromuXcCsi, pacmupss U
yroyossist e€, 00pasyst MpOYHbIe MHOKECTBEHHBIE CBSI3H.

TemaTnueckoe MIaHUPOBaHUE YUEOHBIX KYpCOB U PEKOMEHIyeMOe paclpeieleHue
y4eOHOro BpEMEHH JJIsl U3y4EeHHUs OTJENbHBIX TeM, IIPEI0KEHHbIE B HACTOALIEH ITporpaMme, HaJ10
paccMaTpuBaTh KaK MPUMEpPHbIE OPUEHTUPHI B IOMOILb COCTABUTENIO aBTOPCKOM paboueit
IIPOrpaMMBbI U IIPEXk/Ie BCEro yuuTento. ABTop paboueil mporpaMmbl BIpaBe YBEIUUUTH UIIH
YMEHBIIUTH MPEAJIOKEHHOE YUCIIO YIEOHBIX YacOB HAa TEMY, UTOOBI yrIyOUTHCS B TEMATUKY, OoJiee
3aMHTEPECOBABIIYIO YYEHUKOB, I HANPABUTh YCUJIUS Ha MPEOI0JICHUE 3aTPyIHEHUH.
KomnnuecTBo npoBepouHbIX paboT (TeMaTHUYECKUI U UTOTOBBIM KOHTPOJIb KAUeCTBA YCBOCHUS
y4eOHOro MarepHasa) U UX THIl (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE padOThI, TECThI) OCTAIOTCS HA
yCMOTpeHHE yuuTens. Takxke yuuTenb BIpaBe YBEIUUUTh UM YMEHBIIUTh YUCIIO YU€OHBIX YacOB,
OTBEJIEHHBIX B MporpaMMme Ha 0000IIeHUE, TOBTOPEHUE, CUCTEMATH3AIMIO 3HAHUH 00y4aroLIXCsl.
EnvHCTBEHHBIM, HO IPUHIUIIMAIBHO BaXKHBIM KPUTEPUEM SIBIISIETCS JOCTUKEHUE PE3YJIBTATOB
00y4eHHUs], YKa3aHHBIX B HACTOALIEH MporpaMMme.



IInanupyemMble pe3yJbTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa «MaTeMaTHKa» Ha
yriy0JieHHOM ypoBHe. 7 — 9 Kj1acchl

OcBoenne yueOHOTO mpeamera «MaremMaTHKa» ITOJDKHO OOECTeurnBaTh JOCTH)KCHHE Ha
YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs CIEAYIONINX JUYHOCTHBIX, METalpPEIMETHBIX U
MIpeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JInuHoCTHBIE pe3yJIbTaThI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IpOrpamMMmbl y4deOHOro mnpenmera «MaremaTuka
XapaKTEePU3yIOTC:

HanI/IOTI/I‘IeCKOG BOCIIUTAHHEC:

MPOSIBIICHUEM MHTEpECA K MTPOIUIOMY M HACTOSILIEMY POCCHUICKOM MAaTEMATUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JIOCTH>KEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTEMAaTUYECKOM IKOJIbI, K
HCIIOIB30BAHUIO THX JOCTH)KCHHUM B IPYTrUX HayKaxX W MPUKIATHBIX chepax.

Fpamaﬂcxoe N TYXOBHO-HPABCTBC€HHOE BOCIIUTAHHEC:

TOTOBHOCTBIO K BBITIOJIHCHUIO OOS3aHHOCTEH TpakJaHMHA W pEaM3alldd ero Ipas,
MPEJCTABICHUEM O MATEMAaTHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYP, SIBICHUIH,
MPOLEAYp TPAKIAHCKOTO OOImIecTBa (BBIOOPHI, OMPOCHI M TIP.); TOTOBHOCTBIO K OOCYKICHHUIO
ITUYCCKUX HpO6JI€M, CBA3aHHBIX C MPAKTUYCCKUM INPUMCHCHUCM IIOCTI/I)KCHI/Iﬁ HAayYKH, OCO3HAHUCM
BAXHOCTHU MOPAJIbHO-3THYCCKUX ITPUHIUIIOB B JCATCIBbHOCTH y‘IéHOFO.

TpyaoBoe BocnnuTaHue:

YCTAaHOBKOM Ha AaKTMBHOC Y4YaCTUE B PEUICHUU IPAKTUYECKUX 3alad MaTeMaTU4eCKOU
HaIpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHYECKOro oOpa3oBaHMs HA NMPOTSIKEHHUU Bee
KHU3HHU JUUIsl YCHEITHOW MpOo(decCHOHATBHON JEesTeIbHOCTH U pa3BUTHEM HEOOXOIUMBIX YMEHMIA;
OCO3HaHHBIM BBIOOPOM M MOCTPOCHHEM MHIUBUAYaAIbHONW TPAGKTOPUM O0pa30BaHMS U KU3HEHHBIX
IJIAHOB € YYETOM JIMUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN.

IcTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M OSCTETHYECKOMY BOCIPUATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/lay, PEIICHUH, PacCyKJIECHUN; YMEHHUIO BUIETh MAaTEeMAaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

HEHHOCTI/I HAYYHOI'O IMMO3HAHUSA:

OpUEHTAIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI UEJIOBEKa, MPUPOAbI U OO0IIecTBa, MOHUMAaHHEM
MaTeMaTUYeCKO HayKH Kak c(hepbl YeITOBEUECKOM IeITeIbHOCTH, STANIOB € Pa3BUTHS H 3HAYNMOCTH
JUISl pa3BUTHS [IUBAJIM3AIIAN; OBJIAJIEHUEM S3bIKOM MAaT€MaTUKH U MAaTEMAaTUYECKOW KYyJIbTypOul Kak
CpPEACTBOM MMO3HAHMS MUPA; OBIIAJICHUEM HABbIKAMH HCCIIEI0BATEIbCKON AEATETbHOCTH.

du3nyeckoe BOCHUTAHHME, (POPMHUPOBAHHE KYJIBLTYPbI 30POBbSi M 3MOLMOHAJIbLHOIO
0/1aronosy4us:

TOTOBHOCTBHIO ITPUMEHSTh MAaTEMATUUECKUE 3HAHUS B UHTEPECaX CBOETO 3/10pPOBbs, BEICHUS
3JI0pOBOT0 00pa3a KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETY-
JsipHas pU3NYecKas akTUBHOCTH); c(hOPMUPOBAHHOCTHIO HABBIKA pe(IeKCUU, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOT'O K€ MpaBa JPYyroro yesloBeKa.

JKOJIOTrHYeCcKOoe BOCIIUTAHUE:



OpHUCHTAIlMCH Ha TPUMCHCHHE MATEMAaTHYCCKUX 3HAHUH I pelIeHUs 3a1ad B 00JacTu
COXPaHHOCTH OKPY)KAIOIIEH Cpelbl, IUIAHUPOBAHMS IOCTYIIKOB W OIEHKH HMX BO3MOYKHBIX
MOCJICACTBUI ISl OKPYXKAIOLIEH Cpelbl; OCO3HAHUEM TJI00aJIBHOrO XapakTepa AKOJOTHYECKUX
po0JIeM U TyTel X pPelIeHusl.

JIMYHOCTHBIE pe3yJbTaThl, oOOecleYUuBaIONIUEe AJanTalul ol0y4yamomerocss K
U3MEHAIOIMMCS YCI0BUAM COLMAJIBLHOI ¥ NPUPOIHOIN cpebl:

T'OTOBHOCTBIO K ﬂeﬁCTBHHM B YCJIOBHAX HeOHpeI[eJ'IéHHOCTI/I, IMOBBINICHUIO YPOBHA CBOCH
KOMIICTCHTHOCTH 4Y€PE3 IMPAKTHYCCKYIO OCATCIbHOCTH, B TOM YHCJIC YMCHHUC YUUTBHCA Yy APYIrux
J'IIO,I[Gﬁ, HpI/IO6peTaTB B COBMECTHOM JCATCIIBHOCTH HOBBIC 3HAHHN A, HABBIKH 1 KOMIICTCHIIMHU M3 OIIbITAa

JIPYTHX;

HEOOXOUMOCTHIO B (POPMHPOBAHUM HOBBIX 3HAHWUN, (OPMYITUPOBATH HJIEH, TMOHSTHSI,
TUMOTE3bI 00 00BEKTaX U SIBIICHUSX, B TOM YHCIIE PAHEE HE U3BECTHBIX, OCO3HABATH JIS(DUIIUTHI COO-
CTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPHHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTHUPOBATh MNPUHUMAEMbIe pEIIeHHs M JeWUCTBUA,
(GhopMyIHpoBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUSA, POPMUPOBATH OTIBIT.

MertanpeameTHble pe3yJibTAThI

MertarnpenMeTHbIe pe3ylbTaThl OCBOSHHS MPOTPaMMBbl YUeOHOTO mpeamera «MaremaTtukay
XapaKTEPU3YIOTCS OBJIAJACHUEM:

1) Yhueepcanvnvimu nosnasamenbHviMu Oeticmsusimu, obecnedusarouumu opmuposanue
0a306bIX KOZHUMUBHLIX Npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOHAHUL OKPYICAIOUe20
MUpA; NpUMeHeHue JI02UYECKUX, UCCAe008AMeNbCKUX —ONnepayutl, yMeHuil pabomamv ¢
ungopmayuet).

ba3oBble JJornveckue aelcTBUS:

® BBUIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKUM MaTEeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOLIEHUH MEXAYy MOHATUAMHU; (OPMYIUPOBATH OMNpEAETCHHUs MOHATHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALMU, OCHOBAHUS /ISl 0000IEHHS U
CpPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAIIN3a;

® BOCIPHUHUMATD, (I)OpMYJ'II/IpOBaTL nu Hp606pa30BHBaTL CYKACHUA: YTBCPAUTCIIBHBIC U
OTpULATCIIbHBIC, CIMHUYHBIC, YACTHBIC 1 O6H_II/IG; YCJIOBHBIC;

e BBIIBJISATH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOpeUns B (pakrax,
JAHHBIX, HAONIOJNEHMSX M YTBEpXKJIEHUSX; IMpe/ularaTb KPUTEPUHM Ul BBISABICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

® JCJIaTb BBIBOABI C HCIIOJIb30BAHHWEM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HWHIAYKTUBHBIX
YMOSaKHIOquHﬁ, yMO32lKJ'IIO‘ICHPII>i 1O aHAJIOTHUH,

e pa30uparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUHN (IIPSIMbIE U OT IPOTHUBHOTO),
IPOBOJUTH CAMOCTOSATENBHO JI0OKA3aTeNIbCTBA MAaTEMAaTUYECKUX (aKTOB, BBICTPAUBATh
apryMEHTalHI0, I[PUBOAUTHL IIPUMEPbl U  KOHTPIPUMEPBI, MPHUMEHATb METOJ
MaTeMaTHYeCKOW MHAYKIINH; 0O0OCHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

e BBIOMpaTh croco0 penieHUs ydeOHOW 3anayM (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BIOUpaTh Haubosee MOAXOJALIMNA C YyUETOM CaMOCTOSITENIEHO BbIIEIEHHBIX
KpUTEPUEB).



Ba3oBble ncciiegoBaTe/ILCKHeE JeliCTBUA:

UCIIONIb30BAaTh  BONPOCHI  KAaK  HMCCIIENOBATENbCKUA  MHCTPYMEHT  TO3HaHMS,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIHLHO
yCTaHaBIMBATh UCKOMOE U JJaHHOE, POPMUPOBATH TUIIOTE3Y, ApT'yMEHTHPOBATh CBOIO T10-
3UIMI0, MHEHHUE;

MPOBOJUTH TI0 CAMOCTOSTEIBHO COCTABICHHOMY TUIaHY SKCIIEPUMEHT, UCCIICIOBAHHE T10
YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXIy COOO0M;

CaMOCTOSITENILHO (POPMYITHPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HaOJIFO/ICHUS, MCCIICIOBAHNUS, DKCIIEPUMEHTA, OLCHHBATH JOCTOBEPHOCTH IOJYUYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

IMPOrHO3UPOBATh BO3MOKHOC Pa3BUTHUEC IIPOLIECCCA, a TAKKE BBEIABUI'aTh IMTPCAIIOJIOKCHHUA O
€TI0 pa3BUTHUHU B HOBBIX YCJIIOBUAX.

Pabora ¢ nundopmaumeit

2)

BBIABJIATH HCAOCTAaTOYHOCTh U HU30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBbIX, H606X0)II/IMBIX JUIA
PCLICHUA 3a1a9u;

BBHIOMPATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH(OpPMAIHIO
pa3IMYHBIX BUJOB U (DOPM IMpeICTaBICHHUS;

BBIOMpAaTh (OpMy IpeACTaBICHU WHPOPMAIMK U WILTFOCTPHPOBATh pPEIIaeMbIe 3a/1a4H
CXeMaMH, AMarpaMMaMy, HHOU rpaukoi U MX KOMOMHALUSIMU;

OLICHMBATh HAJAE&KHOCTh HMH(POpPMALMU IO KPUTEPUSAM, HPEUIOKEHHBIM MU
c(hOpMYJINPOBAHHBIM CAMOCTOSITENIBHO.

YHueepcanbemu KOMMYHUKAMUBHbIMU ()eﬁcmewmu, 06601161{1/!661}01/(41/!/%1/[

Cd)OpMupO@dHHOCWlb COYUAJIBHBIX HABLIKOG 06)/1!61}01/(41/!)(?0}2.

Oo0menue:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXJECHUS B COOTBETCTBUM C YCIOBUSMHU M LEISIMU
oOLIeHMs; SICHO, TOYHO, T'PaMOTHO BBbIpa)kaThb CBOIO TOYKY 3pEHHUS B YCTHBIX H
MACBMEHHBIX TEKCTaX, JaBaTh IOACHEHUS IO XOAYy pELIEHUs 3a1a4d, KOMMEHTUPOBATh
MIOJIYYEHHBIH pe3yibTaT;

B XOZle 00CYKAEHUs 3a7aBaTh BOIPOCHI M0 CYIIECTBY OOCYKIAEMON TEMBI, IPOOJIEMBI,
pemaeMoi 3a1a4uM, BbICKa3bIBaTh WJIEU, HALICJICHHBIE HA IIOMCK PELIEHMS; COIIOCTaBIATh
CBOM CYXJICHUS C CY)KJICHUSMU APYIHX YUaCTHUKOB AMAJIOTra, OOHAPYKUBATh PA3INUUe U
CXOJICTBO TO3MLUH; B KOppeKTHOW Qopme (opMynIupoBaTh pa3HOIIAcHUs, CBOH
BO3PaKEHUS;

NPEACTABIATE PE3YJbTAThl PCIICHHUA 3aJadd, SKCIICPUMCHTA, HCCICIOBAHHA, IMPOCKTA,
CaMOCTOSTENIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C y4ETOM 3ajad IMpPe3CHTALUH |
0COOEHHOCTEH ayTUTOPHH.

CotpyannuecTBo

MMOHUMATL U UCIIOJIb30BATh NPCUMYILICCTBA KOMaHJHOU U HHHHBHﬂyaﬂBHOﬁ pa6OTBI npu
peHICHUA y‘-IC6HBIX MAaTCMaTUYICCKHUX 3a1a4; MIPUHUMATD LICJIb COBMECTHOI ACATCIIBHOCTH,
IJIaHUPOBATh  OpTraHHU3alHIO COBMECTHOI pa6OTLI, pacnpeaciisitb BUBI pa60T,



JIOTOBAapHUBAThCS, OOCYXKIaTh TPOLECC M pe3yabTaT padoThl; 0000mATh MHEHUS
HECKOJILKHX JIFOJICH;

® y4acTBOBATh B IPYNIOBBIX (opMax pabOTHI (0OCYXIeHHs, OOMEH MHEHUMH, «MO3TOBbBIC
HITYPMBI» U HHBIC); BBIITOJHATH CBOIO YaCTh PA0OTHI M KOOPJMHUPOBATH CBOM JICHCTBUS C
JIPYTHMH YJICHAMH KOMaH/Ibl; OIIEHUBATh KAYECTBO Pe3yJbTaTa U KQueCTBO CBOETO BKJIa(a
B 00IIWI pe3yabTaT O KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvuvivu pezynramusHviMu Oelicmeusimu, 0Oecneyusarowumu Gopmuposanue
CMbBICIIOBBIX YCIMAHOBOK U HCUZHEHHBIX HABIKOG TUUHOCIU.

Camoopranu3anus

® BBIBIATH MNPOOJEMBI JUIsI PEIMICHUS B JKU3HEHHBIX U YYCOHBIX CHUTYallUsX;
OPUEHTUPOBATHCS B PA3MUYHBIX MOIXOJaX NPHUHATHS pPEIIeHUN (MHIUBUAYAITBHOE,
TPYIIIOBOE);

® CaMOCTOSITEIbHO COCTaBJATh IUIAH, aJTOPUTM pELICHHsS 3ajayd (Wi €ro 4acth),
BBIOMpPATh CHOCOO0 pemeHus ¢ Y4ETOM HMEIONINXCS PECYpCOB M COOCTBEHHBIX
BO3MOJKHOCTEHM, apryMEHTUPOBaTh M KOPPEKTHPOBATHh BAPUAHTHI PELICHUU C Yy4ETOM
HOBOH MH(pOpMaIHH.

CaMOKOHTPOJIb

® BJIaJCTh crocobamu CaMOIIPOBEPKH, CAMOKOHTPOJIA HIponecca U pe3ylibTaTa PCIICHUA
MaTeMaTH4YeCKOM 3aJga4yu, CaMOMOTHBAllUHU U pe(b.]'IeKCI/II/I;

® [PEABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHM PEIICHHUH 337a4d, BHOCHUTH
KOPPEKTUBBI B JESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIEHUBATh COOTBETCTBUE pE3yJIbTaTa JIEATEIbHOCTH MOCTABICHHON LIETU U YCIOBHUAM,
OOBSACHATH MPUYMHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh OIIHUOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

IOMOUMOHAJNBLHBLIA HHTEJNJIEKT

® BbIpaXaTb OSOMOLNUU IIPU HU3YYCHHUU MATCMATUUYCCKHX 00BEKTOB U (i)aKTOB, JaBaThb
SMOIHOHAJIBHYIO OLICHKY PCUICHUS 3a1a4Yu.

IIpenmeTHbie pe3yJIbTaThI

[IpenmeTHbie pe3ynbTaThl ocBoeHus [IpumepHoii paboueit mporpamMmbl MO MaTeMaTHKe
yIIIyOJIEHHOTO YPOBHS MIPEJICTABIICHBI TI0 T0JIaM OOYUYEHHMsI B CIEIYIONIUX pa3jesiax MporpamMmbl B
paMKax OTACNBHBIX KypcoB st 7-9 kmaccoB: «Anrebpay», «l'eomerpus», «BeposTHOCT u
CTaTHCTUKAY.

Pa3BuTHe TOTMYECKUX TPENCTABICHUA U HABBIKOB JIOTHYECKOTO MBINIJICHUS 00YJarouXCst
OCYIIECTBIISIETCS. B paMKaxX BCEX HA3BaHHBIX KYpPCOB Ha MPOTSKEHUU BCEX JET OOydeHHs.
[Ipennonaraercs, 4TO BBIYCKHUK OCHOBHOM ILIKOJIBI CMOKET CTPOUTH BBICKA3bIBAHMS U OTPULIAHUS
BBICKA3bIBaHUM, PACNO3HABAaTh WCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUs, NPUBOJIUTH IPUMEPHI U
KOHTPIPUMEDPHI, BBIIOJHATH ONEPAlMA HaJ BbICKa3bIBAHUSAMH, CTPOUTH BBICKA3BIBAHUSA U
pacCyXIeHHsI Ha OCHOBE JIOTMYECKUX IPABUJI, PEIIATh JIOTUUECKUE 3a/1a4yl, HAYUYUTCS NPUMEHSTH
METOJl MaTeMaTU4YeCKOW WHAYKIWH, OBIAJEET NOHATHUIMU: ONpEAEJIeHUEe, aKCHoMma, TEeOopeMa,
JTIOKA3aTeIbCTBO — M HAYYUTCS UCIIOIH30BATh UX MPHU BHITIOJIHCHUH YUYEOHBIX U BHEYUEOHBIX 3a/1a4.
[Ipu »>TOM BBElIEHME OCHOBHBIX JIOTMYECKHUX MOHSATHA M OCBOEHHWE OCHOBHBIX CBSI3aHHBIX C HUMHU



BUJIOB JICATEIILHOCTH OTHECEHO K Kypcy «BeposSiTHOCTh M CTAaTHCTHUKA» M TaK K€ paclpeesieHO 1o
rogaMm oOy4YeHHUS.

B pamkax Bcex TpE€X KypCOB OCYIIECTBISETCS (OPMHPOBAHHUE YMEHHUS BBIOMpPATh
MOAXOIALINI METOA JUIsl pELICHU 3a/1a4M, BBISBIIATH IPUMEPBl MATEMAaTHUECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE U OOILIECTBEHHON KU3HU, PAaclIO3HABaTh MPOSBICHUE 3aKOHOB MaTEMaTUKH B UCKYCCTBE,
IIPUMEHATh MATEMAaTUYECKUE 3HAHUS U OIIBIT MATEMATUYECKOU NE€ATEIbHOCTU B CUTYalUsX PEealIbHON
xu3HU. OOyuaromuecss 3HAKOMATCA M ydyaTcsl ONMCHIBATh OT/EJbHbIE BBIJAIOIIMECS HayuHbIE
pe3yabTaThl, IMOJYYEHHbIE B XOIE Pa3BUTUA aApUPMETUKU, aiaredOpbl, TE€OMETpUH, TEOPHU
BEPOATHOCTEH, CTATUCTUKH, IPHUBOAUTH IPUMEPHl MAaTEMaTHYECKUX OTKPBITUH M HUX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPUH HAYKHU.

Auredpa 7-9 kaacc (yriiy0JeHHbIH YPOBEHb)
Heaun n3yvyenus yueGHOro Kypca

Anrebpa sBIseTCSs OAHMM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHa OOecreyrBaer
U3yueHHe JPYrMX IUCHUIUIMH KaK €CTeCTBEHHO-HAYYHOro, TaK M T'YMAaHHUTapHOTO IMKIIOB, €€
OCBOCHHME HEOOXOIMMO JISi MPOJODKEHHsT 00pa3oBaHMs M TOJE3HO Ul MOBCEAHEBHOM JKHU3HU.
PazButne y oOyd4aromuxcss Hay4dHbIX MPEACTaBICHUM O TPOUCXOXKIEHHUM U  CYIIHOCTH
anreOpandeckux abCTpaklui, criocobe OTpakeHUs] MaTeMaTUYeCKON HayKOM SIBICHHI 1 POIIECCOB
B PUPO/IE U OOIIECTBE, POIH MATEMATUYECKOTO MOIETUPOBAHNS B HAYYHOM IMO3HAHHUU U B TPAKTUKE
Croco0CTBYET OPMUPOBAHUIO HAYIHOTO MUPOBO33PEHHUS M KAYECTB MBIIUICHUS, HEOOXOTUMBIX IS
ajanTalnyuyd B COBPEMEHHOM IM(ppoBOM obiiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pazoM
oOecrieynBaeT pa3BUTHE yYMEHHs HaOJII01aTh, CpaBHUBATh, HAXOJUTHh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILIUICHHSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOU JICHCTBHA,
BBIBOJIbI, (hopMynupoBaTh yTBepkAeHUs. OcBoeHHE Kypca anreOpbl oOecrieuyuBaeT pa3BUTHE



JIOTHYECKOTO MBIIUICHUsI OOy4YaloMMXCs: OHU HCHONB3YIOT JCAYKTUBHbIE M HMHIYKTUBHBIC
paccyxaeHus, o0o0IIeHne U KOHKpEeTU3aluio, abcrparupoBanue u anainoruto. O0ydeHue anredpe
IPEeAINoJaraeT 3HAYUTEIbHBIH O00BEM CaMOCTOSITENBHOW AEATEILHOCTH OOYYaIOMIMUXCS, IO3TOMY
CaMOCTOSTENILHOE PEILICHUE 3aJau YUaIllUMUICS €CTECTBEHHBIM 00pa30M ABIISETCS peaau3anueii aes-
TEJIFHOCTHOTO MPUHIUIA 00y4YeHUSI.

B crpykrype mporpammel yueOHOro Kypca «Aunrebpa» yriyOi€HHOTO u3ydyeHus B 7-9
KJIaccax OCHOBHOE MECTO 3aHMMAlOT COJep)KaTelIbHO-MeToAuYeckue JimHuM: «Yucna u
BBIUHCIICHUSY; «AredpanyecKue BhIpaXeHUs»; « Y paBHeHHsI U HepaBeHCTBay; «DyHkiuny. Kaxnas
U3 3TUX COAEPKATEIbHO-METOJUYECKUX JIMHUM Pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyYEHUs
Kypca, €CTeCTBEHHBIM 00pa30M MEpeIieTasCh U B3aMMOCHCTBYS C JPYTUMH €ro JIMHUsAMH. B xoze
M3yYeHHs] Kypca OOydYaloUIMMCs MPUXOTUTCS JIOTMYECKH pacCyXIaTh, UCIOJIB30BATH TEOPETUKO-
MHOYKECTBEHHBIH SI3bIK. B CBS3M € 3TUM 11€71ec000pa3HO BKIIIOYHUTH B IPOrpPaMMy HEKOTOPbIE OCHOBBI
JIOTHKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ielibl MAaTEMAaTHUYECKOTO 00pa30BaHUs M CIIOCOOCTBY-
IOIME OBJIAJICHUIO OOYYAIOIIMMUCS OCHOB YHHBEPCAJIBHOTO MaTeMaTHYeCKOro f3blKa. Takum
o0pa3oM, MOXXHO YTBEpXkAaTh, YTO COJEP>KATEIbHOW U CTPYKTYpHOM OCOOEHHOCTBIO Kypca
«AnreOpay SBISETCS €r0 UHTETPUPOBAHHBIN XapakTep.

Copepxanne TUHUN «HUCIa ¥ BRIYUCICHUS CIIYKUT OCHOBOM /7Sl JAJIbHEHIIIET0 U3y4eHUs
MaTEMaTHKH, CITIOCOOCTBYET Pa3BUTHIO Y OOYYAFOIIUXCS JIOTHIECKOTO MBIIUICHUS, ()OPMHUPOBAHUIO
YMEHHS TO0Jh30BAThCS AITOPUTMAMH, a TaKKe MPHOOPETEHUI0 TPAKTHYCCKUX HABBIKOB,
HEOOXOIMMBIX IS IOBCEAHEBHON KI3HU. Pa3BUTHE HOHATHS O YUCJIE B OCHOBHOM IIIKOJIE CBS3aHO C
palMoOHATBHBIMA W HPPANMOHAIBHBIMU ~ YUCJIaMH, (OPMUPOBAHHWEM  MPEICTABICHHA O
JEHCTBUTENFHOM 4HKCIe. 3aBepIlieHne OCBOCHMS YMCIOBOM JHHHHM OTHECEHO K CTapIIeMy 3BEHY
o0mero oopa3oBaHusl.

Conepxanue JByX aireOpanyeckux JMHUH — «Ajredpanyeckue BBIPAKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHIO y OOYYaIOIIMXCS MaTeMaTHUYECKOTO
anmnapara, HeoOX0JIMMOr0 Ui PELICHUs 3a/lad MaTeMaTHKH, CMEXHBIX MTPEIMETOB U OKpPYKaroIen
peasibHOCTH. B OCHOBHOH 1IKOJ€ Yy4eOHbBI MaTepuana TPYHIHPYETCs BOKPYT pPAlMOHAIbHBIX
BbIpaXKEHUI. AnreOpa JIEeMOHCTPUPYET 3HAUEHHWE MaTEeMaTHKU KakK s3blka Ui TOCTPOEHHUS
MaTeMaTHYeCKUX MOJENIeH, ONKUCaHus MPOLIECCOB U ABJIIEHUN peaslbHOro Mupa. B 3amaun oOyuenus
anreOpe BXOAAT TAaKKe JalbHEiIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JUI OCBOGHMsS Kypca HMH(DOPMAaTHUKH, W OBJAJEHUE HABBIKAMU JETyKTHBHBIX
paccyxxaenuii. [IpeoOpa3oBanue CMMBOIBHBIX (POPM BHOCUT CBOM crielu(prUecKuil BKIa/l B pa3BUTHE
BOOOpaXeHUs1, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUYECTBY.

Cogepxanne QpyHKIMOHAIBHO-TpapUIEeCKON JTMHUN HAIEICHO Ha MOJIy4YeHHE IIKOJIbHUKAMU
3HaHUN O (PYHKIUAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJENW JUIsl ONMHMCAHHUS W UCCIEIOBAHUS
pa3HoOOOpa3HBIX MPOLIECCOB U SIBICHUH B Mpupoae U oodmiectBe. M3ydeHuwe 3Toro marepuala
CIOCOOCTBYET Pa3BUTHIO Y 00YUAIONINXCS YMEHUS UCIIOJIH30BATh PA3JIMYHBIC BHIPA3UTEIBHBIC CPE/I-
CTBa sI3bIKa MaTEMaTHKH — CJIOBECHOTO, CHUMBOJIMYECKOT0, Tpauieckoro, BHOCHUT BKJIAJ] B
(dhopMupOBaHHE TIPEJICTABICHHUA O POJIM MATEMATUKHU B Pa3BUTHU [TUBUIIM3AIUN U KYIbTYPHI.

YrayOnéHublii Kypc anreOpbl XapakTepuU3yeTcss HE TOJBKO H3Y4Y€HHEM HEeKOTOpPOTro
JIOTIOJTHUTEIBHOTO TEOPETUUECKOTO aniapara v CBI3aHHbIX C HUM METO/I0B pelleHns 3a1a4. Anredpa
SBIISICTCS SI3BIKOM JUISI OTUCAHUS 00BEKTOB M 3aKOHOMEPHOCTEH, CIIY’)KUT OCHOBOM MaTeMaTHYECKOTO
MozenupoBanus. [Ipu 3Tom camu 00BEKThI MATEMATUYECKUX YMO3AKITIOUEHU I U IPUHATHIE B anredpe
MpaBWjla UX KOHCTPYUPOBAaHUS CHOCOOCTBYIOT (DOPMHUPOBAHHMIO YMEHUH OOOCHOBBIBaTH H
JIOKa3bIBaTh CYXKICHMSI, pa3BUBAIOT MaTEMaTUUYECKYI0 MHTYUIMIO, KPAaTKO U HATJISIIHO PacKPBIBAIOT



MEXaHU3M JIOTHUECKUX TOCTPOCHUH U ydaT UX MpUMEHEeHHI0. TeM cambIM anredpa 3aHUMaeT OIHO
13 BEAYIIUX MECT B (POPMUPOBAHUH HAYYHO-TEOPETUUECKOTO MBIIUICHUS 00YJYarOIUXCS.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

CormnacHo yueOHOMY TUTaHy B 7—9 Kiaccax uM3ydaeTcsl ydeOHbIH Kypc «Amredpay, KOTOphIH
BKJIIOUAET  CJIEAYIOIIME OCHOBHbIE  pa3fenbl  coiepxaHus: «Yucia W BBIYUCICHUSY,
«AnreOpanueckre BbIpaXeHUs», «YpaBHEHUS U HEPaBEHCTBAY, «DyHKIIUN.

B y4ueOHOM muiaHe Ha u3ydeHue anreOpsl B 79 kaccax Ha yriryOJ€HHOM YPOBHE OTBOJUTCS
He MeHee 4 y4eOHBIX YacOB B HENENIO B TEYCHHE KAXKJIOro roja oOydueHHs, BCEro 3a TPH rona
o0yuyenns — 408 y4eOHBIX 4acoB.

Conep:xanue yueOHOro Kypca (mo rogam o0ydeHnus)
7 kyaacc
Yuciia v BbIYMCICHUAS
Payuonansusie uucna

PamuonansHeie 4yucna. CpaBHeHI/IC, YHOpAAOYUBAHUC U apI/I(bMCTI/I‘leCKI/Ie JEUCTBUS C
panroOHaJIbHBIMU YU CJIaAMU. Yucnopas npsiMas, MOAYJIb YHCJIa.

Crenenb ¢ HaTypaJdbHBIM TIOKa3zaTreleM U €€ CBOMCTBA. 3alKCh YUCIA B JIECATUYHOMN
MO3ULMOHHON CUCTEME CUUCIICHHUS.

Pemenne TeKCTOBBIX 3amay apupMeTHYeCKHM criocoboMm. Pemienwe 3amau w3 peanbHOU
IIPaKTUKU Ha YacCTH, Ha ApoOHU, Ha MPOLIEHTHI, IPUMEHEHNE OTHOIICHUH U MPOTOPLUMA [TPU peLIeHUH
3aj1a4; pelIeHue 3aa4 Ha IBUKEHHE, paOoTy, TOKYIKH, HAJIOTH.

Henumocmo
JenumocTp menbix yucen. CBOMCTBA 1€TUMOCTH.

[Ipoctbie u cocTaBHbIe yncna. YeTHpIe 1 HEeUE€THBIE yncna. [Ipusnaku genumocTu Ha 2, 4, 8,
5,3,6,9,10, 11. [IpuzHaku JeTMMOCTHA CYMMBI U TTPOU3BEICHUS 1IEITBIX YUCEN MPU PEIICHUU 3a]1a4
C IPAKTUYECKUM COAECPIKAHUEM.

HauGonpmmii oOumumit nenutens ¥ HauMEHbIIee 00IIee KpaTHoe NBYX 4ucesl. B3anmuO
pocThIe ynciia. Anroputm EBkinaa.

Jlenenue ¢ ocTaTkoM. Apu(MeTHYECKHE ONEePALUU HaJl OCTaTKaMH.
Auredpanyeckune BbIPaKeHUS
Buipasicenusn ¢ nepemennvimu

BolpaxkeHue ¢ nepeMeHHBIMU. 3HAUEHUE BBIpAXKEHUS ¢ nepeMeHHbIMU. [IpencraBienue
3aBUCHUMOCTH MEKy BETUUMHAMU B BUJE (POPMYJIBL.

ToxnecTBo. ToxnecTBeHHEBIE npeoOpa3oBaHUs anredpandecKux BBIPAYKECHHUIA.
JlokazaTenbCTBO TOXKJIECTB.

Mnozounenwt
Onnounensl. OMHOWIECH cTaHapTHOTO BUaa. CTeneHb OHOYJICHA.

MHorounensl. MHoOroujaeH CTaHJAApTHOTO BH/A. CrerneHp MHOTOYJICHA. CJIO)KCHI/IG,
BBIUUTAHUC, YMHOKCHHC W JCJIICHUC MHOTOYJICHOB. Hp606pa30BaHI/Ie [CJIOTO BBIPAKCHHUSA B
MHOT'OYJICH. KOpHI/I MHOT'O4YJICHA.



@opMynbl COKpAIIEHHOIO YMHOXKCHHSA: KBaJApaT CyMMbl M KBaJpaT pa3HOCTU JABYX
BBIpQXEHUH, KyO CyMMBI M KyO pa3sHOCTH JBYX BBIPAXKEHHH, Pa3HOCTh KBAJIPATOB IBYX BBIPAKEHHIA,
MIPOU3BEICHNE PA3HOCTU M CyMMBI IBYX BBIPAKEHHM, CyMMa U Pa3HOCTb KyOOB JIBYX BBIPQ)KECHUH.

Paznoxxenne MHOTOUIEHA HA MHOKUTEH. BhIHECEHNE 00IIIEr0 MHOXKUTEIIS 32 CKOOKH. MeToa
TPYIIUPOBKH.

YpaBHeHNsI M CHCTEMbI YPABHEHUI
Ypasnenua

VYpaBHenue c¢ oxHoil nepemeHHo. Kopenb ypaBHeHus. CBoilcTBa ypaBHEHHH C OJHOMU
nepeMeHHol. PaBHOCMIIBHOCTh ypaBHEHMI. YpaBHEHHE KaK MaTeMaTuyeckas MOJeNb pealbHOU
CUTYaIHH.

JInneliHOE ypaBHEHHE C OHOU IIEpEMEHHOM. UK CII0 KOpHEN JTMHEHHOT 0 ypaBHeHus. Pemenne
TEKCTOBBIX 3a/1a4 C MOMOILIBIO JIMHENHBIX ypaBHEHU. JIMHENHOE ypaBHEHHME, COJAEPIKAILIEE 3HAK
MOZYJIS.

Cucmemul ypasnenuil

YPaBHeHI/Ie C ABYMs IICPEMCHHBIMU. Fpa(I)I/IK JIMHEHHOT'O YpaBHCHU: C IBYMs ICPEMCHHBIMU.
CucremMbl TUHESHHBIX ypaBHeHI/Iﬁ C IBYyMs IIEPEMCHHBIMU. Fpa(bnqecxﬂﬁ MCTOJ pCIICHUS CUCTCMbI
JIMHEMHBIX ypaBHCHI/Iﬁ C ABYMs IICPEMCHHBIMU. Pemenue cucremM IUHEHHBIX ypaBHeHI/Iﬁ C AByMs
NMEPEMECHHBIMU MCTOAOM MMOACTAHOBKHU U MCTOAOM CJIIOKCHUS. Cucrema ABYX JIMHECMHBIX ypaBHeHI/Iﬁ
C ABYMs IIEPCMCHHBIMU KaK MOACIIb peaJH)HOI\/JI CH Tyaluu.

DOyHKIUUHA
Koopounamut u cpaguxu

Koopaunara Touku Ha nnpsiMoii. YucioBele npoMexxyTKU. PaccrosiHue Mexny AByMsl TOUKaMU
KOOPAMHATHOU IIPSIMOIA.

[IpsimoyronbHasi cucTeMa KOOpAMHAT. AOcCIucca M OpJAuHATa TOYKM Ha KOOPAWHATHOM
mwiockoctu. [lpumepst rpaduxoB, 3amaHHbIX Qopmynamu. YUTeHwe TrpapuKoB pearbHBIX
3aBUCUMOCTEM.

Dyukyuu

OyHKIIMOHATBHBIE 3aBUCHMOCTH MeXIy BenmuunHamu. [loHstne (yHkimm. OyHKIusS Kak
MareMaTthyeckas MOJENb pealbHoro mporecca. OO6macTh ompeneneHus W 00JIacTh 3HAYCHUM
¢ynkuuu. CrnocoOvl 3amanust GyHkuuu. I'papuk ¢pyHkuuu. IToHATHS MakcuMymMa M MUHUMYMa,
BO3pacTaHMs U yOBIBAaHUS Ha IPUMEpPax peasbHbIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkys, e€ cBoictBa. ['paduk nuneitHoi Gpynkmu. 'paduk GpyHkmum y = | X |.
KycouHo-3aanHble QyHKINU.

8 kmacce
Yuciia 1 BLIYUCICHUSA
Hppayuonanvuwvie uucna

KBanparuble kopHH. ApudMeTHUYECKH KBaapaTHbIM KOpeHb U ero cBoicTtBa. llonsarue
UppaluoHaIbHOro uucna. JlelcTBus ¢ uppauuoHaidbHbIMU 4yuciamu. CBoiicTBa JeilcTBHIl ¢
UppalOHAIBHBIMY unciiaMu. CpaBHEHNE UPPALIMOHAJIBHBIX YHCEIL.

Yucnoevle muoricecmea



HpeI[CTaBJIGHI/IH O paClIMpCHUAX YUCIIOBBIX MHOKCCTB. MHuoxecTBa HAaTypaJIbHbIX, LCJIbIX,
pallnOHAJIbHBIX, ,[[GIZCTBPITGJILHLIX YHUCCII. CpaBHeHI/Ie yucen. YnuciaoBwie IMPOMCIKYTKHU.

Henumocmo

JeiictBus ¢ ocratkamu. OcraTku creneHeil. [[puMeHenne ocTaTkoB K PEIIEHNI0 YpaBHEHUM
B LIEJIBIX YMCIIAX U TEKCTOBBIX 3aa4.

H3mepenus, npubnuscenus, oyeHKu

Pa3mepsl 00bEKTOB OKPYKAIOIIETO MUPA, JITUTEIHHOCTD MPOIECCOB B OKPYXKAIOIIEM MHpE.
CrangapTHBIN BUJT YUCTIA.

Anredpanyeckue BbIPaKeHUs
/Jlpoono-payuonanshbsie gvlparcenus

Anrebpanueckast poOb. JlonmycTHMble 3HAYCHHS MEPEMEHHBIX B JAPOOHO-PALMOHAIBHBIX
BbIpakeHUs1X. OCHOBHOE CBOWMCTBO anreOpanyeckoi npodu. CrioskeHue, BHIYUTaHUE, YMHOKECHHAE U
neneHue anredpandeckux Apooei. Beinenenue nenoit yactu anredpanyeckoi Apoou.

PanmonaneHbie BeipakeHUs. T 1eCTBEHHBIE TPEOOPA30BaAHUS PALIMOHAIBHBIX BHIPAKEHUH.
Hppayuonansusie sviparxcenus

JonycTumble 3HAYEHUS TMEPEMEHHBIX B BBIPAXKECHHSIX, COJAEpXKAIIUX apudmeTnyeckue
KBaJipaTHbIE KOpHU. TOXIeCTBEHHBIE TPE0OPa30BaHMsI BHIPAKEHUH, CoiepKaIuX apupMeTHIECKIe
KBaJpaTHbIC KOPHHU.

Cmenenu

Crenens ¢ LesbIM N0Ka3aTeneM U e€ cBoiicTsa. [IpeoOpazoBaHue BbIpaXKEHUH, COAEPIKALINX
CTETIEHH.

YpaBHeHHUs! M HEPABEHCTBA
Ypasnenua

KBanparHoe ypaBHeHue. @opMylia KOpHEH KBaJapaTHOro ypaBHeHuda. KomnuectBo
JEHCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHEHHUs, CBOAMMBIE K
JUHEIHBIM ypaBHEHUSM WIM K KBaJpaTHbIM ypaBHEHUsIM. KBagpaTHoe ypaBHEHHUE C MTapaMETPOM.
Pemennie TeKCTOBBIX 33J1a4 C TOMOIIBIO KBAJPAaTHBIX YpaBHEHUI.

JpobHO-panioHalibHbIE ypaBHEHUs. Penienne 1poOHo-palioHanbHbIX ypaBHEHUN. Pelenne
TEKCTOBBIX 33/1a4 C MOMOIIBIO JPOOHO-PAllMOHANIBHBIX YpaBHEHMH. ['paduueckas uHTepripeTanus
YPaBHEHUH C IBYMsl [IEPEMEHHBIMH.

Hepasencmea
Yucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

HepaBCHCTBO C HepCMeHHOﬁ. CTpOFI/IC " HCCTPOInuC HCPABCHCTBA. CrnoxxeHue u YMHOXKCHUC
YHUCJIOBBIX HCPABCHCTB. OI.[CHI/IBaHI/IC 3HAYCHUSA BBIPAKCHUS. I[OKaBaTeJIBCTBO HCPAaBCHCTB.

[lonsiTHe O pElIEHHMH HEPaBeHCTBA C OJHOW IEepeMEeHHOHM. MHOXECTBO peleHuin
HEpaBeHCTBA. PaBHOCWIIBHBIE HEPABEHCTBA.

JIuHeitHoe HEepaBEHCTBO C OJHOM NEPEMEHHOM M MHOXKECTBA €ro pemeHuil. Pemenue
JUHENHBIX HEPABEHCTB C OAHOMN nepeMeHHONW. CHUCTeMbI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C
OJIHOM IepeMEeHHOH. PerieHune TEKCTOBBIX 3a4ad ¢ IOMOIIBIO JIMHEWHBIX HEPABEHCTB C OIHOU



IIEPEMEHHOM.
QyHxyuu

OO6nacTp ompeneneHus ¥ MHOXKECTBO 3HaueHWi (QyHKuuu. CriocoObl 3amaHus (yHKIMH.
I'padux ¢pynkuuu. Urenue cBoiictB pyHkiuu mno e€ rpaduxy. [Ipumeps! rpadukos ¢pyHkumii, otpa-
KAIOIINX peaTbHbIEC POLECCHI.

Jlunetinast GyHkius. OyHKIMH, ONMUCHIBAIONINE MPSIMYI0 U O0PATHYIO MPOMOPIHOHAIBHBIC
3aBUCHMOCTH, MX rpaduku. Pynkmun y = ax?, y =x2+b,y=x% y=|x|,y=vx,y= s U UX CBOMCTBA.
Kycouno-3ananubie GyHKIIHU.

9 ki1acc

Yucaa v BEIYHCTEHUS

Hppayuonansusle uucna

Kopens N-ii crenienn u ero cBoiicTBa. CTENeHb ¢ paliMOHAILHBIM ITOKa3aTelIeM U e€ CBOMCTBA.

Anredpanyeckne BbIPaKeHUs

Hppayuonanvhsie sviparrcenus

ToxnecTBeHHbIE MPeoOpa30oBaHUsl BBIPAKEHUH, COJEpXKAIIMX KOpeHb N-H  CTENeHH.
ToxnecTBeHHbIE IPeOOpPa3OBaHMS BBIPAKEHUM, COJAEp)KAIIMX CTENEHb C PALMOHAIbHBIM
IIOKA3aTEeJIEM.

MHuoro4jeHbl

KBanmparubsiit Tpéxunen. Kopuu kBaapaTHoro TtpéxuneHa. PaznmoskeHue KBaJpaTHOTO
TpEXUJIeHA HA JINHEHHBIE MHOKUTEIH.

YpaBHeHHus! M HEpABEHCTBA
Ypasnenua

buxkBanpatHele  ypaBHeHMs.  IIpuMeppl  IPUMEHEHUMH  METOJOB  PaBHOCHIIBHBIX
peoOpa3oBaHUi, 3aMEHbI IEPEMEHHOMN, Ipa)UUECKOro METO/Ia MpU PEIIeHNN ypaBHEeHUN 3-i u 4-ii
CTEIICHEN.

Pemenue npo6GHO-paliiOHaNbHBIX YPaBHEHUH.

Penienue cucrem ypaBHeHI/Iﬁ C IBYM: IICPEMCHHLIMU. Pemenue HpOCTCﬁMHX CUCTEM
HEJIUHEWHBIX ypaBHeHPII’I C JBYMs TICPCMCHHLIMU. Fpa(pnqecxnﬁ MCTOJ PpPCHICHUA CUCTCMbI
HEJIUHEUHBIX ypaBHeHI/Iﬁ C ABYMs IEPECMCHHBIMU. Cucrema ABYX HEIUHEUHBIX ypaBHeHI/Iﬁ C ABYMs
MEpCMCHHBIMU KaK MOJCIIb peaHBHOﬁ CUTYyalluH.

Hepasencmea
UucnoBble HEpaBeHCTBA. PelieHne TMHEeMHbIX HepaBeHCTB. [loka3aTebCTBO HEPABEHCTB.

KBagparHble HepaBeHCTBa C OJHOW INEPEMEHHOW. PemieHne KBaApaTHBIX HEPABEHCTB
rpaguyeckuM METOJOM M METOJOM HHTepBalioB. MeToj HWHTEpBaJOB MJis pallMOHAIbHBIX
HepaBeHCTB. [Ipocreiie HepaBeHCTBA C MapaMETPOM.

Penienne TeKCTOBBIX 3a7a4 ¢ HOMOIILIO HCEPAaBCHCTB, CUCTCM HCPABCHCTB.

HepaBCHCTBO C JIByYMs HNCPCMCHHBIMH. Pemenune HCEpaBCHCTBAa C JABYMA HNCPCMCHHBIMH.
Cucremsnl HEPAaBCHCTB C ABYMsI IICPCMCHHBIMHU. Fpa(bnqecxnﬁ MCETO/] PCIICHUA CUCTEM HCPABCHCTB C
ABYMS TICPCMCHHBIMHU.



DOyHKIUUHA

Oynkius. CoiicTBa QyHKIUI: HYIH (QYHKIMU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA (DYHKIIUH,
MIPOMEXYTKH BO3pacTaHusi U yObIBaHUs (DyHKIMH, YETHBIE M HEYETHBIC (DYHKIMH, HauboblIee U
HaMMEHbIIee 3HAYCHUs PYHKLIUH.

KBaaparnunas ¢ynkmus u e€ cBolictBa. Vcmoap30BaHNe CBOMCTB KBaJpaTUIHOW (DYHKITMH
g pemienus 3anad. [loctpoenne rpaduxa xBagpatnyHod ¢ynkuuu. Ilonoxenue rpaduka kpa-
JpaTHYHOH (YHKIIMH B 3aBUCHMOCTH OT & kod(hdurmenTton. I'paduxn dynkmuii y = ax?, y = a(X —
m)? u y = a(x — m)? + n. Ioctpoenne rpadukoB GYHKIMH ¢ TOMOIIBIO TPE0OPA3OBAHMIA.

HpobHo-nuueitnas ¢ynkius. UccnenoBanue GyHKIIUN.
Oyukmus Y = X" ¢ HaTypaJIbHBIM ITOKa3aTeaeM N u e€ rpaduk.
YucioBble MOCT€10BATEILHOCTH U MPOrPeccuu

[TonsTHE YNCIOBOI MOcenoBaTeIbHOCTH. KOHEUHBIE 1 OECKOHEYHBIE TIOCIIEeI0BATEIIBHOCTH.
OrpaHuueHHas MOCJIeI0BaTeIbHOCTh. MOHOTOHHO Bo3pacTaromias (yObIBaroias) mociie0BaTelb-
HOCTh. CrIOCOOBI 33JaHNS TIOCTIEI0OBATEILHOCTH: OMUCATEIbHBIN, TAOIMYHBINA, C TOMOIIbIO (POPMYITBI
N-TO wieHa, PeKyPPEHTHBIH.

Apudmernueckas 1 reomerpudeckas mnporpeccuu. CBoiicTBa 4jaeHOB apu(pMETHUECKOH U
reomMeTpuueckoil mporpeccuii. @opmyiasl N-ro wieHa apU(PMETHUYECKOH U TeoMeTpUUYECKOn
nporpeccuii. QOpMyIbl CyMMBI TIEPBBIX N WIEHOB apu(METHUECKON B TEOMETPHUECKON IIPOTPECCHIA.
3aauu Ha MPOLIEHTHI, OAHKOBCKUE BKJIAbl, KPEINUTHI.

[IpencraBieHre O CXOJMMOCTH IOCIEAOBATEIbHOCTH, O CYMMHPOBAHMM OECKOHEUHO
yOBIBaIOIIEH TeOMETPHUICCKOM MTPOTPECCHHU.

Meron maremarndeckoi nHaAyKuuu. [Ipocreitmme npumMepsl.

IInanupyemMblie npeaMeTHbIC pe3y/JIbTaTbl 0CBOCHHA pado4eil mporpaMmsl (110 rogam
o0yueHmus)

OcBoenune yueOHOro kypca «Anredbpa» Ha yriay0JéHHOM YPOBHe OCHOBHOIO OOILEro
oOpa3oBaHMs JODKHO oOecreuuBaTh JOCTH)KEHHE CIEAYIOUUX MPEeIMETHBIX 00pa3oBaTelbHbIX
pE3yIbTATOB.

7 kjacc
Yucya 1 BbIYUCTCHUA
Payuonanvnsie yucna

— TlepexoauTs OT 0JHOW (POPMBI 3aMKUCH YUCEI K JAPYroi (MpeoOpa3oBbIBATH JICCATHUHYIO
JIpoOb B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JIECITUUHYIO, B YACTHOCTH, B OECKOHEUHYIO IECATUYHYIO
TpoOb).

— Hcnonp3oBaTh HOHITHS MHOKECTBA HaTypaJIbHbIX YHUCCJI, MHOXKCECTBA MLCJIbIX YHUCCII,
MHOXXECTBa pallMOHAJIbHBIX YU CEII ITPU PEHICHUH 3a/1a4, ITPOBCACHUN paCCY)K)IeHI/Iﬁ 1 10Ka3aTCIbCTB.

— IloHumaTh 1 0OBACHATH CMBICI MMO3UIIMOHHOM 3aMCH HATYyPAJIbHOTO YHCIA.
— CpaBHHBaTh M YIIOPSIOYMBATH PAlMOHAIBHBIEC YUCIIA.

— BpInonHATh, coyeTasi yCTHbIE U MUCbMEHHBbIE MPUEMBI, apudMeTHdYecKue IeHCTBUS C
palMOHAIBHBIMYM YKMCIIAMH, MCIIOJIb30BaTh CBOMCTBA YMCEI U IPAaBUJIA JEUCTBUM, IPUEMBI PALIUO-
HAaJIbHBIX BBIYUCIICHUM.



— BBIMOAHATH HCﬁCTBHﬂ CO CTCIICHSAMMU C HATYPAJIbHBIMHU IMOKA3aTCIISIMU.

— HaxoauTe 3Ha4YeHUS YMCIOBBIX BBIPAXKEHHM, COJIEPKALIMX PALMOHAIBHBIE 4YHUCIA U
CTCTIICHH C HATypaJIbHBIM [IOKa3arejeM; MPUMEHSTh pPa3HOOOpa3HbIE CHOCOOBI W  TPHUEMBI
BBIYMCIICHHS; COCTABIISITh U OLIEHUBATh YMCJIOBBIE BBIPAXKEHUS P PELICHUN NIPAKTUYECKUX 3a/1a4 U
3a/1a4 U3 IPYruxX yueOHBIX MPEIMETOB.

— Oprl"J'IfITB qucia C 3a,I[aHHOfI TOYHOCTBIO, a4 TAKIKC 110 CMBICITY HpaKTquCKOfI CUTyalluu,
BBIIIOJHATE HPUKUJAKY U OCHKY pE3yjibTaTa BBILII/ICJ'IGHI/II\/'I, OLICHKY 3HAQYCHUH YHCIIOBBIX BBIpa)KGHHfI,
B TOM YHUCJIC IIPpU PCIICHUU IMPAKTUYCCKUX 3a1a4.

— PeraTh TeKCTOBBIE 33/1a4l ApUPMETUIECKUM CIIOCOOOM; HCIIO0Ib30BaTh TAOIULIbI, CXEMBI,
YEPTEKHU, APYTUe CPEACTBA IPEACTABICHUS JAHHBIX IIPU PEILECHUN 3a/1a4.

— Pemare npakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIC C OTHOLICHUEM BEIWUYMH,
[IPONOPLUUOHAIBHOCTBIO BEJIUYMH, IIPOLEHTAMU; UHTEPIIPETUPOBATH PE3YJIbTaThl PELICHUS 3a]1a4 C
y4€TOM OIpaHUYEHMM, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Henumocmo

— Jloka3bIBaTh ¥ MPUMEHSTH IPU PEIICHUHN 3aJ1a4 PU3HAKK JeTuMocTr Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3Haku 1€IUMOCTH CYMMBbI U IPOU3BEACHUS LIEIbIX YHCEIL.

— PacknaapiBaTh Ha MHOXKUTEIU HaTypaJIbHbIC YU CJIA.

— CB00OHO OTIEpUPOBATh TOHATUSAMU: YETHOE YUCIIO, HEUETHOE YHCIIO, B3AUMHO IPOCTHIS
YHUCIIA.

— Haxonute HanbGonpmmii oOMN JENUTENIb U HaMMEHbIee o00Iee KpaTHOe 4ucenl U
HCII0JIB30BATh UX IMPU PCHICHUU 3a/iad, IPUMCHATH aJITOPHUTM EBKJII/II[a.

— OmnepupoBarh MOHATHEM OCTaTKa 10 MOJIYJIIO, NPUMEHATh CBOMCTBA CPAaBHEHUM IIO
MOJZYJIIO.

Auredpanyeckune BbIPaKeHUS
Buipasicenusn ¢ nepemennvimu

— Hcnonp3oBath anredpandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSIThH €€ B ITpoLiecce
OCBOEHHUs y4eOHOr0 MaTepuaa.

— HaXOI[I/ITI) 3HA4YCHU 6yKBeHHI)IX BI)Ipa}KeHI/II\/JI IpU 3aJaHHBIX 3HAYCHUAX ITCPEMCHHDBIX.

— MHcnonn3oBaTh MNOHATHE TOXKIACCTBA, BBIIIOJHATE TOXICCTBCHHBIC Hp606pa30BaHI/I$I
BBIan(eHHﬁ, JOKa3bIBATh TOXACCTBA.

MHoro4/eHbl

— BrInoaHsaTh Hp606pa30BaHI/IH [CJIOTO BBIPAKCHUS B MHOTOYJICH TPUBCIACHUCM HO,Z[O6HLIX
cJIaraCMbIX, paCKpbITUCM CKOOOK.

— BemonHaTe geiicTBusi (ClOKEHWE, BBIYUTAHUE, YMHOXXEHHE) C OJHOWICHAMU H C
MHOTOUYJICHAMH, IPUMEHSTH (DOPMYJITBI COKPAIIEHHOTO YMHOKEHHS (KBaapaT U KyO CyMMBI, KBaJipaT
1 KyO pa3HOCTH, Pa3HOCTh KBAJPaTOB, CYMMa M Pa3HOCTh KyOOB), B TOM YHCJE ISl YIPOIIECHUS
BEIUHCIICHUH.

— OcylIecTBIATh Pa3ioKeHNEe MHOTOYWIEHOB Ha MHOXHTENIU C IOMOIIBI0O BHIHECEHUS 3a
CKOOKM OOILIEro MHOXHTENs, TPYNIHPOBKU CJIaraéMblX, MpUMEHss (HOPMYIIbl COKpaIEHHOTIO
YMHOXEHHSL.



— llpumensats npeoOpa3oBaHUs MHOTOWIEHOB IS PEIICHHUS pPa3IMYHbIX 33734 U3
MAaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

— Hcnonb30BaTh CBOWCTBA CTENEHEN € HATYpaJIbHBIMU IIOKAa3aTEISIMU JIJ1sl IpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHNsI M CHCTEMbI YPaBHEHU

— Pemare nuHeiiHble ypaBHEHHUS C OJHOW NMEPEMEHHOM, MPUMEHsS MpaBUiia Mepexona OT
HCXOJHOTO YPaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABIISETCS JIM YUCIIO KOPHEM YpaBHEHUS.

— Iloa6upate npuMepsl nap YnCel, IBISIOIINUXCS PeIIeHUEM JMHEHHOT0 YpaBHEHHUS C ABYMSI
MIEPEMEHHBIMH.

— CrpouTh B KOOPIMHATHOM TUIOCKOCTH TpaduK JHMHEHHOTO YypaBHEHHS C JBYMS
MIEPEMEHHBIMH; MOJIB3YSICHh IPa(UKOM, IPUBOIUTH IPUMEPHI PEIICHHUS YPAaBHEHHS.

— Pemare cuctembl ByX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMU, B TOM 4YHCIIE
rpaduyecku.

— CocraBlIsTh U peuiaTb JIMHEHHOE YpaBHCHUEC WX CUCTCMY JIMHEUHBIX ypaBHCHI/Iﬁ 110
YCJIOBHIO 3a1a4, MTHTCPHIPCTUPOBATH B COOTBCTCTBHUU C KOHTCKCTOM 3a1a41 HOJ'Iy‘ICHHBIﬁ pe3yibTar.

DOyHKIUHA
Koopounamut u cpaguxu

— H3o0paxarh Ha KOOPAMHATHOH TMPSAMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aITUCHIBATH YUHCIOBBIC TPOMEXKYTKH Ha AJIr€0OpaniyecKoM
SI3BIKE.

— OTMeuaTh B KOOPAWHATHOM IIOCKOCTH TOYKH T10 33/IaHHBIM KOOPIUHATAM.
Dyukyuu
— CrtpouTthb rpauku JUHEHHBIX (QYHKIIUH.

— OnuceiBaTh ¢ MOMOMIIBI0 (YHKIMI HM3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYUHAMMU:
CKOpPOCTbh, BPEMsI, PAaCCTOSTHUE; IIeHa, KOJMYECTBO, CTOMMOCTD; IPOU3BOIUTENILHOCTD, BpeMsl, 00BEM
paboTHI.

— HaxonuTh 3HaueHne QyHKIIMU 10 3HAYEHUIO €€ apryMeHTa.

— Tlonumats rpaduueckuii criocod MpeacTaBIeHUs U aHaIu3a UHPOPMAIIUK;, U3BIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

— Hcnonp3oBaTh CBONCTBA PYHKIUI A1 aHAIN3a rpaMKOB PeabHbIX 3aBUCUMOCTEH (HYIH
(GYHKINH, TMPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIMM, NPOMEXKYTKH BO3pacTaHUs W YObIBaHMSA
¢byHKIMK, HAMOOIbIIIEe U HAMMEHBIIIee 3HAaUeHUS (PYHKIUH).

— Hcnonb3oBatk rpaguK TSI UCCIIEOBAHUS TPOLIECCOB U 3aBUCUMOCTEH; NP peIIeHUH
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB U pealbHON JKHU3HU.

8 kimacc

Yucaa 1 BLIYHCTICHUS

Hppayuonanvhuie uucna

— [loHUMaTh M UCTIOB30BATh MPEICTABICHUS O PACIIUPEHUH YHCIOBBIX MHOYECTB.

— CB00OTHO ONIepUPOBATh MOHATHAMMU: KBAIPATHBIM KOPEHb, apU(PMETHUECKUN KBaIpaTHBIN



KOpPCHb, NPpAOHAJIIBHOC YUCJI0; HAXOANUTh, OLICHUBATL KBAAPATHLIC KOPHU, UCITIOJIb3YS ITPU HEe00X0-
JMMOCTH KaJIbKYJIATOP; BHIIOJIHATH MPE0Opa30BaHMsI BEIPAKEHUH, COAEpKAINX KBAApaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEH.

— Hcnonb3oBaTh HayadbHbBIC MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YUCEN MJIS
CpPaBHEHHUS, OKPYTJICHUS U BBIUMCICHH; N300pakaTh IEHCTBUTENbHbBIC YHCIa TOYKAMUA Ha KOOPHU-
HAaTHOM MPsIMOM.

— Hcnonp30BaTh 3amycH OOJIBIINX M MaJIbIX YHCEN C IIOMOIIBIO ACCATHYHBIX z[po6el71 u
CTEIICHEeH 4Ymcia 10, 3allUCbIBaTb MW OKPYIJIATH YHCIOBBIC 3HAYCHHSA PCAJIbHBIX BCIWYHWH C
HCITIOJIb30BAHHUEM PA3HBIX CUCTEM I/I3MepeHI/II71.

Henumocmo

— CB000/1HO ONEPUPOBATH IIOHATUEM OCTATKA I10 MOAYJIIO; IPUMEHATH CBOMCTBA CPAaBHEHU I
110 MOAYJII0; HAXOAUTh OCTATKH CYMMBbI U IIPOM3BEICHUS 110 JAHHOMY MOAYIIIO.

AulredpanyecKkue BbIpasKeHuUs

/lpoono-payuonanvnsie gviparxcenusn

— Haxonuts nomyctuMeble 3HaU€HUSI IEPEMEHHBIX B JPOOHO-PALIMOHAIBHBIX BBIPAXKCHUSIX.
— IIpuMeHATH, OCHOBHOE CBOMCTBO PAIlMOHAIILHON APOOH.

— BpImnonHATE pUBeIcHNE alreOpanveckux Jpooel K o0IeMy 3HaMEHATEII0, CIIOKEHHE,
YMHOXEHHE, JIeJICHUE are0pandeckux Ipooeit.

— BeImoaHsaTh TOXICCTBCHHBIC Hp606p330BaHI/I$I panroHaJIbHbIX Bpr&)KGHHfI.

— [lpumensaTs mnpeoOpa3oBaHMsI BBIPAKEHUN JUIsl pELICHUsS pPA3IMYHBIX 33434 U3
MAaTE€MAaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEaJIbHON MPAKTUKH.

Cmenenu

— HpI/IMeHHTL MHOHATHUC CTCIICHHU C ICJIBIM ITOKAa3aTCJICM, BBLIINIOJIHATDH npe06pasoBaHI/I;1
BBIpa)KeHHfI, COACpKAIUX CTCIICHU C LCJIBIM ITOKA3aTCIICM.

praquHtIﬂbﬂble 6blpasrceHun

— Haxogute nomycTrMble 3HAY€HUs NIEPEMEHHBIX B BBIPAKECHUAX, COACPIKAIIUX
apudmeTnyecKkue KBaJpaTHbIe KOPHHU.

— Brmmonuate npeoOpa3oBaHMsl HppalMOHANIbHBIX BBIPAKEHHMM, HCIOJB3Ys CBOICTBA
KOpHEH.

YpaBHeHHUs! M HEPABEHCTBA
— Pemars kBajpaTHBIE ypaBHEHUS.
— Pemate 1po6GHO-paniMoHabHbIE YPaBHEHHUS.

— Pemate nuHelHbIE ypaBHEHHS C MapaMeTpPaMH, HECJIOXXHBIE CHCTEMBbl JIMHEHHBIX
ypaBHEHUH C MapaMeTpaMu.

— ITpoBoAMTH MCCIIEIOBAHMS YPAaBHEHUH U CHCTEM YPABHEHHI, B TOM YHCIIE C IPUMEHEHUEM
rpadUUeCcKuX MPEICTaBICHNH (YCTaHABIINBATh, UMEET JIM YpaBHEHHUE WIIH CHCTEMa YPaBHEHUH periie-
HUSI, €CJTH UMEET, TO CKOJIBKO, U TIP.).

— IlepexoauTe OT cI0BeCHOM (OPMYJIMPOBKH 3ahaud K €€ anredpandeckoirl Mojenu c
IIOMOUIBIO COCTABJIEHNS YPAaBHEHUSI UJIM CUCTEMBI YPaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUHU C



KOHTEKCTOM 3aJ]a4M I10Jy4YEHHBIN pe3yJIbTar.

— IIpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLICHKH; PEIATh JINHEUHbIE
HEPaBEHCTBA C OJHOM MEPEeMEHHON U X CUCTEMBbI; 1aBaTh rpa)nuecKyro HIUTIOCTPALINI0 MHOXKECTBA
peLICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

— lloHuMare ¥ HCHONB30BaTh (PYHKIMOHAIbHBIE TMOHSATHS M S3bIK  (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAuUEHUs1); OINpeAesaTh 3HadeHHe (QYHKUMHM 10 3HAYEHUIO apryMEeHTa;
OTpeeNsATh CBOMCTBA (pyHKIMHU 1O €€ TpaduKy.

— Crpowurs rpaduku Gpyskmuit y = ax?, y =x2+ b, y=x3, y=|x|,y=+vx,y= s Y OIIMCHIBATh
CBOWCTBA YMCIOBOM (PYHKIIUH 110 €€ TpaduKy.

9 ki1ace

Yuciia ¥ BbIYUCICHUA

— CB060AHO OmnepupoBaTh MOHATUSMHU: KOPEHb N-H CTENEHM, CTENEHb C PALMOHAIbHBIM
II0Ka3aTeJIeM; HaXOUTh KOPEHb N-Il CTENEHH, CTENEHb C PAllMOHAIBHBIM I10Ka3aTeIeM, UCIIOIb3Ys
IpU HEOOXOJMMOCTH KAJIBKYJISATOpP; TNPHUMEHSATh CBOWCTBA KOpHS N-H CTENEeHH, CTENEeHU C
palMOHAIBHBIM [10KA3aTEJIEM.

— Hcnonb3oBaTh MOHATHE MHOMKECTBA JEMCTBUTENBHBIX 4YHMCEN IpPU pEIICHUU 3ajad,
IIPOBEJICHUH PACCYXKACHUM U JOKa3aTEIbCTB.

— CpaBHI/IBaTB U YHopsAa041uBaThb JCUCTBUTEIILHBIC qucia, OKpYIIIATH JECUCTBUTEIILHBIC
4unCJia, BBIIOJHATE IIPUKUAKY PE3YyJIbTATa BBI‘II/ICJIGHI/Iﬁ, OLICHKY YN CJIOBBIX BBIpa)KeHHﬁ.

MHoro4JeHbl

— CB0O0OOAHO oOmEpUpoBaTh MOHATHEM KBAJpPAaTHOTO TPEXWIEHA; HAXOAUTh KOPHHU
KBaJIpaTHOI'O TPEXUJICHA.

— PackitagpIBaTh KBaIpaTHBIN TPEXWICH HA JTMHEHHbBIE MHOKHTEIIN.
YpaBHeHUsI M HEpaABEHCTBA

— Pemarp nuHelHbIE U KBaJlpaTHbIE YPABHEHUSI, ypaBHEHUS, CBOSIINECS K HUM, JPOOHO-
palMOHaIbHBIE YPABHEHUS.

— PemaTth HECI0KHBIS KBaJApAaTHBIC YPABHCHUA C ITApaMCTPOM.

— Pemiate nuHeElHBIC HCEpPAaBCHCTBA, KBAaJ[PpATHBIC HCEPABCHCTBA, MHCIIOJIB30BaTh MCTO/
HUHTCPBAJIOB; H306pa)I(aTB peHICHUC HCPABCHCTB Ha YHCIO0BOM pr[MOfI, 3allUCbIBATh PCHICHUC C
IIOMOIIBKO CUMBOJIOB.

— Pemate cucTemsbl JBYX JIMHEWHBIX YPABHEHUI C ABYMS NEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBIISIETCS JIMHEHHBIM.

— Pemarp Hecll0KHbIE CHCTEMBI HEJTMHENHBIX YPAaBHEHUH C TapaMETPOM.

— IlpumeHATp MeTOABl PaBHOCUJIBHBIX IPEOOpa3OBaHU, 3aMEeHbl IEPEMEHHOM,
rpaduuecKoro MeTojia Mpy peleHny ypaBHeHUH 3-i u 4-i cTeneHei.

— Pemars cucteMbl JIHHEHMHBIX HCPAaBCHCTB, CHUCTEMbI HCPABCHCTB, BKJIKOYAIOIIUC
KBaApaTHOC HCPABCHCTBO, I/I306pa)KaTB peIICHHUC CUCTCMbl HCPABCHCTB Ha YHUCI0BOM HpHMOﬁ,
3allMCBIBATh PCIICHUEC C TOMOIIBIO CUMBOJIOB.



— Pemats YpaBHCHHA, HCPABCHCTBA U HX CHCTCMbI, B TOM HYHCJIC C OTIpaHUYCHUAMMU,
HalmpuMmep, B HCJIbIX YHUCIaX.

— IIpoBOoaMTH HCCIENOBAHUS YPABHEHUI U CUCTEM YPABHEHUI, B TOM YHCJIE C IPUMEHEHUEM
rpaduUecKuX MpeaAcTaBiIeHnH (YyCTaHaBIMBATh, UMEET JIM YpaBHEHHE UJIM CHCTEMa YpaBHEHUH pere-
HUS, €CJIM UMEET, TO CKOJIBKO, U IIp.).

— Pemare TekcToBble 3amauM anreOpanueckuM CrocoOOM C IMOMOIIBIO COCTaBICHUS
ypaBHEHUM, HEPABEHCTB, UX CUCTEM.

— Hcmonp30Barh YpaBHCHMs, HCPABCHCTBA U UX CUCTEMBI J11 COCTABJICHU A MaTeMaTHU4eCKO
MOACIN peanLHoﬁ CUTyalliu UJIn HpI/IKJIa,I[HOﬁ 3aa4yur; HHTCPIPETUPOBATH IMOJTYYCHHBIC PE3YJIBTAThI
B 3aJTaHHOM KOHTCKCTC.

DOyHKUUHA

— CB0OOHO OTIEpHPOBATh MOHATUSIMH: 3aBUCUMOCTb, (DYHKIMS, rpaduk QyHKIMH, psmast
MIPONOPIIMOHATILHOCTB, JIMHEHHAs: (PyHKIHS, 00paTHAast MPOIOPLUHUOHATBHOCTD, Tapadoa, rurepooa,
KyCOUYHO-33/IaHHAsT (PYHKITHSL.

— HccnenoBath pyHKIMI0 Mo €€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (yHKUMHA: 001acTh
OIpe/IeJIeHUsl, MHOYKECTBO 3HAUYE€HUH, HYyIUd (QYHKLUUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
IIPOMEKYTKH BO3pacTaHHUs U YObIBaHMs, UYETHOCTH/HEUETHOCTb, HAMOOJbIIEE W HAUMEHbIEEe
3HAYEHUS!, ACUMIITOTHI.

— Pacno3naBate kBampatuyHyro QYHKOHIO 10 (opmyie, TMPHUBOIUTH IPUMEPHI
KBaJPaTUYHBIX (YHKIUH U3 peabHOMN JKU3HU, (PU3UKH, TEOMETPHH.

— Omnpenensate MoJIOKEHUE rpaduka KBaJpaTUYHOM (QYHKIMM B 3aBUCUMOCTH OT €€
K02 PUIMEHTOB.

— Ctpoutb rpaduk KBapaTHYHOMN (PYHKIIMH, ONHUCHIBATh CBOMCTBA KBaIPATUYHON (DYHKIMH
o e€ rpaduky.

— HMcnonb30BaTh CBOWCTBA KBAIPATUYHON (PYHKIIUM [T pEeLICHH 3a1a4.

— Ha npumepe kBampatuuHoi GyHKIME cTpouth rpaduk ¢pynkmuu Yy = af (kx + b) + ¢ ¢
MOMOIIIBIO ITpeoOpa3zoBanuii rpaduka Gpyukiun y = f (x).

— HWnnrocTpupoBarh ¢ MOMOIIBI0 Ipaduka peaJbHYI0 3aBUCMMOCTb HJIM IPOLIECC MO HX
XapaKTepUCTHKAM.

Apupmernyeckas 1 reOMeTpHYECKas MPOrpeccuH

— CBO6OI[HO ONCpHUpPOBATH MOHATUAMU: TTOCICAOBATCIILHOCTD, apI/I(l)MeTI/ILIeCKaSI u
reoMCTpHUICCKas MpoOrpeCcCruu.

— 3agaBarh MOCIEAOBATEIILHOCTH Pa3HBIMH CHOCOOAMH: ONMMCATENbHBIM, TAOJUYHBIM, C
MOMOIIBIO (POPMYJIBI N-TO YIEHA, pEKYPPEHTHBIM.

— BBbINONHATE BBIUKCICHUS C UCIOJIb30BaHHEM (OpMyINl N-TO 4wieHa apupMETHUYEeCKOH U
F€OMETPUYECKON ITPOTrPECCUI, CYMMBI IEPBBIX N YJICHOB.

— I/I306pa)KaTI) YJICHBI MMOCJIECA0BATCIIPHOCTHU TOUYKaAMH Ha KOOpHHHaTHOﬁ TIJIOCKOCTH.

— Pemars 3amaun, cBsi3aHHBIE C YUCIOBBIMH MOCIIEI0BATEIbHOCTAMHU, B TOM YHCIIE 33/1a4U
U3 peajbHOM KU3HU (C HCIIOIB30BAaHUEM KaJIbKYIATOPA, HU(PPOBBIX TEXHOIOTHIA).

— Pacnio3naBath u MNPUBOAUTE MMPUMCPBI KOHCYHLIX U OCCKOHEUHBIX HOCJIG,Z[OB&TCHLHOCTCI\/’I,



OTpPaHUYECHHBIX MOCIEN0BATEIBHOCTEM, MOHOTOHHO BO3PaCTarOIIMNX (yObIBaromux)

OCJIEIOBATEILHOCTEN.

— HwmeTts MMpEACTAaBJICHHUEC O CXOAUMOCTH IIOCICAOBATCIIbHOCTH, YMCTh HAXOJUTH CYMMY
0eCKOHEUHO yOBIBAOIIECH reOMETPUIECKOM MPOrPECCHH.

— HpI/IMeHHTB METOJ MaTeMaTH4eCKOM WHAYKIOWHA IpHU PEIICHUU 3a1a4

TeMaTnuyeckoe MIAHMPOBaHHE Y4eOHOT0 Kypca (1o roxam o0y4eHus)

7 kaace (136 v)
JJIeKTPOHHbIE
Ha3zBanmue pa3jiena OcHOBHBIE BHIbI
OcHoBHOE (uudgposbie)
(Tembl) (UMCII0 JIeITeJIbHOCTH
coJep:KaHue o0pa3oBaTe/ibHbIE
4acos) o0yyaromuxcst
pecypchl
Yucaa n ParmonansHbie CucreMatu3upoBaTh U 1. Maremaruka.
BbIYHCJICHHSI: yucaa. CpaBHeHuUe, oborarare 3HaHUs 00 Aunrebpa, 7 knacc,
PanyonajnHbIe YIOPSAAOYMBAHUE U OOBIKHOBEHHBIX U OI'AOY AIIO
quciaa aprupMeTHYECKHE JECATUYHBIX TPOOSX. «AxanemMus
nosTopenue) (11 CUCTBHUS C MuHnpocBenieHus
( P ) ( A CpaBHUBATH U P m
q) panMOHAIBHBIMU Poccum»

yuciamu. YucioBas
npsiMasi, MOAYJIb
qucIa.

[IponieHTsI, 3an1UCh
MIPOLICHTOB B BUJE
Ipobu u 1podu B
BH/I€ MTPOLICHTOB.
Tpu oCHOBHBIE
3a/1a4u Ha
MPOLEHTHI. Perienne
TEKCTOBBIX 3a]1a4
apudmeTnyecKuM
CIOCOOOM.

Pemenue 3aga4 u3
peanbHOM NPaKTUKU
Ha 4acTH, 1poou,
MIPOTICHTHI,
MIPUMEHEHHE
OTHOIIICHUHN N
MIPONOPLUI IIPU
pelIeHuu 3aj1ay.
Peanbnbie
3aBUCHMOCTH;
pelieHue 3a1a4 Ha
JBUXKEHHE, paldoTy,
MOKYIIKH, HaJIOTH

YIOpSAI0YUBATE APOOH,
npeoOpa3oBbIBas MPU
HE00X0IMMOCTHU
JIECSITUYHBIE IpOOH B
OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B
JIECSTHUYHBIE, B YACTHOCTH, B
OECKOHEUYHYIO TECATHUHYIO
npo0b. [IpumeHnsTh
pa3zHO0Opa3HbIe CIIOCOOBI U
MPUEMBI BEIYUCIICHHUS
3HaYeHUH TPOOHBIX
BBIpAKECHHI, COIePIKaIINX
OOBIKHOBEHHbBIE U
JECATHUYHBIE TPOOH:
3aMEHATH MPU
HE00X0IUMOCTH
JECATUYHYIO 1po0b
OOBIKHOBEHHOU U
OOBIKHOBEHHYIO
JECSITHYHOM, TPUBOIUTH
BBIpaXKeHHe K Gopme,
Haubosee ynoOoHO! ams
BBIYHCIICHHI,
peoOpa3oBHIBAThH APOOHBIE
BBIPOKEHUS HA YMHOKEHUE
U JIeTICHUE TeCATUIHBIX
npoOel K IeUCTBHSIM C

2. lomamaue
3a/1aHusl.
Maremartuka.
DNEeKTPOHHBIN
o0pa3oBaTeNnbHbIiH
pecype»
JlomantHue
3a/1aHus.
OcHoBHOE 0011IEe
oOpa3oBaHHe.
Anrebpay, 7-9
kiacc. AO
«3narenpcTBO
«IIpocBenienue»




nCIbIMHU YU CJIaMU.

Pemarn 3agaun Ha yacTw,
MPOLEHTHI, TPOIIOPLINH, Ha
HaxO0XJIeHHuEe Ipodu
(mporieHTa) OT BEJIMYUHBI U
BEJIMYMHBI 110 €€ TpooH
(mponeHty), apodu (Tpo-
LIEHTAa), KOTOPBIH COCTABIISET
OJIHA BEJINYMHA OT IPYroi.
[IpuBonuTk, pa3dupars,
OLICHUBATh pa3IMYHbIE
peLIeHus, 3alIUCH PEeLICHU I
TEKCTOBBIX 33]1a4.

DOyHKIUH:
Koopaunarts! u
rpadpukmn.
@Oyuknuu (17 u)

Koopaunara Touku
Ha MPSAMOM.
YucnoBbie
MIPOMEXYTKH.
Paccrosinue mexny
JIBYMSI TOUKaMU
KOOPJIMHATHOMN
MPSIMOH.

[IpsamoyronbHas
CUCTEMA KOOpJUHAT.
Abcuucca n
OpJMHaTa TOYKH Ha
KOOPAMHATHOU
MJIOCKOCTH.
[Ipumeps! rpadukos,
3aJJaHHBIX
dopmynamu. Urenue
rpauKOB peabHbIX
3aBUCUMOCTEHN.

@ yHKINOHAIbHBIE
3aBUCHUMOCTH MEXY
BEJTMYUHAMHU.
[Tonsitue GyHKUIMM.
OyHKIUSA KaK
MaTeMaTH4ecKast
MO/JIETb PEATBHOIO
nporecca. O6mactb
OINpeeNeHus U
001acTh 3HaUEHUI
¢byskun. Croco0Obl
3a1aHus QYHKIUH.

I'paduk pynkumn

Hcnoap30BaTh TaOIHIEI,

CXEMBI, YEPTEKHU, APYrUe

CpE/CTBA MPEICTaBICHUS

JAHHBIX MPU PEIICHUH 3a-
Jlaum.

Pacnio3naBath ¥ OOBSICHSTS,
ONMPAsCh HA ONPEICIICHNUS,
IPSIMO MPOIOPLUOHAIIbHBIE
1 00paTHO mpo-
HOPLMOHAJIbHBIE
3aBUCUMOCTH MEX]Y
BEJIMYMHAMU; TIPUBOIUTH
MIPUMEPHI STUX
3aBUCUMOCTEHN U3 PEAIIBHOTO
MUpa, U3 IPYTUX y4eOHbIX
HpEeAMETOB.

Pemartp npaktuko-
OpPUEHTUPOBAHHBIE 33]1a4H,
Ha MpUMeHeHue apo0ei,
MIPOLICHTOB, NPSIMON U
oOpaTtHo
MIPONOPLNOHAIBHOCTEM,
MIPONOPLUIA

N3o6paxaTs HA
KOOPAMHATHOU MPSAMOK
TOYKHU, COOTBETCTBYIOIINE
3aJJaHHBIM KOOpJMHATaM,
Jy4H, OTPE3KU, HHTEPBAJIbL;
3aMuChIBaTh UX Ha
anreOpandecKoM SI3bIKE.
OtMeuaTh B KOOPJIMHATHON
IIJIOCKOCTH TOYKH I10

1. Maremaruka.
Aunrebpa, 7 knacc,
OI'AOY AIIO
«AxameMus
MuHnpocBemeHus
Poccuny

2. lomanaue
3a/laHusl.
Marematuka.
DNEeKTPOHHBIN
o0pa3oBaTenbHBbI
pecype»
Jomamane
3aJIaHusl.
OcHoBHOe o0111€ee
oOpa3oBaHHe.
Anrebpay, 7-9
kiacc. AO
«3narenbpcTBO
«IIpocBenieHne»




3aJJaHHBIM KOOpAWHATAM;
CTPOUTH TPaPUKH HECIOXK-
HbBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (POPMYIIaMH, B
TOM YHUCJIE C TTOMOIIIbIO
U (ppOBBIX JTaOOpATOPUIA.

[IpumensTh, U3y4arb
IpeuMyIlIecTBa, HHTEpIIpe-
TUPOBATh IrpadUuecKuit
Croco0 MpeACTaBICHUS 1
aHaJM3a pa3HOO0Opa3HOM
KU3HEHHOH HH(pOpMAIIHH.
OcBauBath NOHATHE
GbyHKIIUH, OBJIa/IeBaTh
(hyHKIIMOHATILHOM
TEPMHUHOJIOTHUEM.

Haxoauth o6mnacte
oTpesieNieHust U 00J1acTh
3HaYeHUN PYHKIUH.

Hcnons30Bath pa3inyHble
crocoObl 3a1aHus PYHKIIMH.
Mcnonb30BaTh CBOMCTBA
GbyHKUMH 1715 aHaIM3a
rpaMKOB peabHbIX
3aBUCUMOCTEH (HyIH
(yHKIIUU, TIPOMEKYTKHI
3HAaKOMOCTOSTHCTBA
(yHKIIUY, TIPOMEKYTKHU
BO3pacTaHUsl U yObIBaHUS
¢byHKIMH, HanbobIIee U
HalMEHblIIee 3HaYeHUs

bynxin)

Aaredpanueckue
BbIPa’KeHUsI:
Breipakenus ¢

nepeMeHHbIMHU (7

4)

BeIpaxxenue ¢
NepeMEeHHbIMU. 3Ha-
YEHHE BBIPAKEHUS C

MePEMEHHBIMH.
IIpencrasnenue
3aBUCUMOCTH MEXTY
BEJIMYMHAMHU B BUJIE
dopmynbl. Bei-

YHUCJIEHUS 110

dbopmynam

OBnanets anredpanveckon
TEPMHUHOJIOTUEN U
CHUMBOJIMKOW, IIPUMEHSATH ¢
B IIPOLIECCE OCBOCHUS
y4ebHOro MaTepuania.

Haxoauts 3naueHus
BBIPAKEHUM C TEpEMEHHBIMU
MIPU 33JJaHHBIX 3HAUYEHUSIX
MEPEMEHHBIX; BBIMOJIHATh
BBIYHUCIICHHS TI0 (popmysiam,
JIOTTyCTUMBIC 3HAYCHUS
TepeMEHHBIX

1. Maremaruka.
Aunrebpa, 7 xinacc,
OI'rAOY AI1O
«AxameMus
MuHnpOCBeIIeHUS
Poccuny

2. lomamnaue
3a/1aHMUsl.
Maremaruka.
DJIEKTPOHHBIN
00pazoBaTenbHbBIN

pecype»
Jomaiane




3a7aHusl.
OcHoBHOE 0011I€Ee
oOpa3oBaHWe.
Anrebpa», 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenieHne»

YpaBHeHus u
CHCTEeMBbI
YPaBHEeHMIi:
JInneiinbie
ypaBHeHus (10 1)

YpaBHEHUE C OJTHOU
nepemeHHo. Kopenb
YpaBHEHHUSL.
CaolicTBa ypaB-
HEHUU C OJHOU
nepeMeHHou. PapHo-

Pemars nunelinoe
YpaBHEHHUE C OJTHOMU
IIEPEMEHHOM, IPUMEHSS
IpaBuja Nepexoaa oT
HCXOJIHOTO YPaBHEHUS K
paBHOCUIIBHOMY eMy Oosee

1. MaTemaruka.
Anrebpa, 7 kiacc,
OI'AOY AI1O
«AxaneMus
MuHMnpocBenieHus
Poccuny»

CUJIBHOCTH npoctoro Bujaa. IIpoBepsaTs
. p Ala. LIpOBCpAT, 2. loMamraue
ypaBHEHUH. SIBJISIETCSI JIU KOHKPETHOE
3aJaHus.
YpaBHeHUE KaKk YHCJI0 KOPHEM YpaBHEHMUS.
p p yp Maremaruka.
MaTeMaTH4decKas . o
. Ornpenenars Ynuciao KopHen DIIeKTPOHHBII
MOJIEJIb peaabHOMI . o
JUHEHHOTO ypaBHEHHUS. 00pa3oBaTeNbHbIN
CUTYaIlNH. .
Pewats nuHelinoe pecype»
JIlunerinoe YpaBHEHUE, COAEpKaIlee JlomantHue
YpaBHEHUE C OJIHOU 3HaK MOAYJIS. 3aJaHus.
nepeMeHHou. Yucno OcHoBHOE 0011IEE
5 . CocTaBisiTh U pelliaTh
KOpHEH JIMHEHHOTO oOpa3oBaHHe.
ypaBHEHHUE N0 YCJIOBHIO 3a-
ypaBHeHHUs. Pemenue Anrebpay, 7-9
Jlau¥l, THTePIPETUPOBATH B
TEKCTOBBIX 3aJ1a4 C knacc. AO
° COOTBETCTBUH C KOHTEKCTOM
IIOMOIIbBIO JIMHEUHEIX . «M3maTeancTBO
3 3a/1a4 TOJTYYCHHBIN
YpaBHEHUU. «IIpocBenieHne»
B pe3yabTaT
JIuneitnoe
yYpaBHEHUE,
cojiepKariee 3HaKk
MOAYJIs
Yuciaa 1 BbIYUC- CremneHs ¢ [TpuBOAUTE YMCHOBBIE U 1. MaTemaruka.
Jenus: CreneHs ¢ HaTypaJbHbIM OyKBEHHBIE TIPUMEPHI CTe- Aunrebpa, 7 xiacc,

HATYPaJIbHBLIM
nokasareJsieM (6 1)

okazarejieM u e€
CBOMCTBA. 3amNCh
YHCla B ASCATUYHON
MO3UITUOHHOMN
CUCTEME CUUCIICHUS

MIEHU C HATypaJTbHBIM
IOKa3arelieM, OObsICHsS 3Ha-
YEHHSI OCHOBAHUS CTCIICHH H
IoKa3aTelsl CTCICHH,
HaXOJUTh 3HAYCHHUS
creneHey Buaa a” (a —
m000€ palMoOHAIEHOE YHCIIO,
1 — HATYpaJIbHOE YHUCIIO).

IToHMMATE CMBICT 3aITHCH
OOJIBIINX YHUCEII C TTOMOIILIO

OI'rAOY AI1O
«AxameMus
MuHnpocBenieHus
Poccuny

2. lomamnaue
3a/1aHMUsl.
Maremartuka.
DNEeKTPOHHBIN
00pazoBaTenbHbBIN

pecype»




JECATUYHBIX ApoOei u
creneHel ynciua 10,
NPUMEHSTH UX B PEaJIbHBIX
CUTYyalHsAX

Jomarnue
3aJ]aHHSl.
OcHoBHOE 0011I€EEe
o0Opa3oBaHWe.
Aunrebpay, 7-9
knacc. AO
«3maTeanpcTBO
«IIpocsenieHne»

Auaredpanyeckue
BbIPasKeHUsI:
MHuorousiennl (23

)

OIHOYICHEL.
OnHowicH
CTaHJIAPTHOTO BUJIA.
CreneHp OJIHOWICHA.
MHOrou4JieHbl.
MHoroujeH
CTaHJIAPTHOTO BUJIA.
CrencHb
MHOTOYJICHA.
CnosxeHnue,
BBIUMTAHHC,
YMHOXXEHHE U JieTie-
HHE MHOTOYJICHOB.
[IpeobpaszoBanue
1I€JIOTO BBIPAKEHUS
B MHOrowieH. Kopuu
MHOTOYJICHA.

ToxnaecTso.
ToxnecTBeHHbIE
npeoOpa3oBaHus
anredpanvdecKkux

BBIPAKCHU.
Jloka3zaTenbcTBO

TOXJIECTB

Ognagers anredbpanyeckon
TEPMHUHOJIOTUEN U
CHMBOJIUKOMU, TPUMEHSITH €€
B TIPOLIECCE OCBOCHHUS
y4eOHOro MaTepuara.

[IpuBOAUTHL OJTHOYIICH U
MHOTOYJICH K CTaHJapPTHOMY
BU]TY.

Ornpenenars CTeneHn
OJTHOWJIEHA U MHOTOYJICHA.
BrironusaTs YMHOXCHUC
OJTHOYJICHA Ha MHOTOYJICH.
BBINONHATE CllOKEHUE,
BBIYMTAHUE, YMHOKCHUE U
JieJIeHne MHOTOUJICHOB.

Haxonuts kopHH
MHOT'OYJICHA.

dopMynHMpoBaTh
OIIpEAEIEHUE TOXKIECTBEHHO
PaBHBIX BBIPAXKCHUM.

Hcmnons3oBaTh paBujia JJIs1
J0Ka3aTCJIbCTBA TOXKICCTB.

Brinonuars
TOKIECTBEHHEIE
npeoOpazoBaHms

[EJIOTO BHIPAKEHUSI B
MHOT'OYJICH IPUBCACHUEM
MOJOOHBIX CIaraeMbIX,
PacKpbITHEM CKOOOK.

OcCyIecTBIATh pa3IoKeHUe
MHOI'OYJIEHOB Ha
MHOKHUTEJH MTyTeM
BBIHECEHUS 32 CKOOKHU
00I11er0 MHOKHUTETIS,

1. MaTemaruka.
Anrebpa, 7 kiacc,
OI'AOY AI1IO
«AxaneMus
MuHMnpocBenieHus
Poccuny»

2. loMamraue
3a/IaHMS.
MaremaTuka.
DIIeKTPOHHBII
00pa3oBaTeNbHbIN
pecype»
Jlomanaue
3a/IaHHS.
OcHoBHOE o0111ee
oOpa3oBaHHe.
Anrebpay, 7-9
kiacc. AO
«M3maTeancTBO
«[IpocBemenue»




METOAOM I'PYIITAPOBKH.

[TpumensTh npeodbpazoBaHue
MHOTOYJICHOB JJIsl PELICHUS
pa3IMYHbBIX 33]a4 U3
MaTEeMaTHKH, CMEXKHBIX
NPEIMETOB, U3 PEATLHON
HPAKTHKH.

3HAKOMUTBCS C UICTOPUEH
Pa3BUTHUSI MAaTEMATUKHU

Auaredpanyeckue
BbIPasKeHUS:
Dopmy.Jibl
COKPAIIEHHOTO
yMHOxkeHus (14 1)

DopMyiibl
COKPAILIEHHOTO
YMHOXEHHS: KBaIpaT
CYMMBI U KBaJipaT
Pa3HOCTH IBYX
BBIPAXCHUI, KBapaT
CYMMBI HECKOJIBKHUX
BBIpaXEHUH, KyO
CYMMBI U KyO
Pa3HOCTH JBYX BbI-
paXKeHuH, pa3HOCTh
KBaJIpaToOB JBYX
BBIPAKECHU,
IIPOU3BENCHUE
Pa3HOCTHU U CyMMBI
JIBYX BBIpaXCHUH,
CyMMa U pa3HOCTh
KyOOB JIBYX
BBIPA’KCHUIA.
Pasznoxenue
MHOTrOYJIEHA Ha
MHOKUTEIH.
Beinecenue oOrmiero
MHOKUTEJS 32
ckoOku. Meron

TPYIIIUPOBKHU

Ognanets anredOpandeckoin
TEPMHUHOJIOTUEN U
CUMBOJIUKOH, IPUMEHSTH €€
B IIPOIIECCE OCBOCHMUS
yueOHOro MaTepuarna.
BBINOTHATE TOXK/IECTBEHHBIE
peoOpa3oBaHus LEI0r0
BBIPQKCHUS B MHOTOUJICH
IPHUBEICHUEM TI0T00OHBIX
CJTaraeMbIX, PACKPBITHEM
CKOOOK, C HCHOIb30BaHUEM
bopMyI1 COKpAIIEHHOTO
yMHOXkeHHS. OCyIIeCTBIATh
pa3IoKEeHUE MHOTOYWICHOB
HA MHOXHUTEIU MyTEM
BBIHECEHUS 32 CKOOKHU
00II1er0 MHOKHUTEII,
METOJIOM TPYITTUPOBKH,
MIPUMEHEHUST (HOPMYIIbI
COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensTh npeobpazoBaHue
MHOTOYWICHOB JJISl PELLICHUS
pa3IMYHBIX 3a/1a4 U3
MaTE€MaTHKH, CMEKHBIX
MIPEAMETOB, U3 PEATILHON
MIPaKTHKH.

3HAKOMUTBCS C UCTOPHUEN
pa3BUTHUSA MaTEMaTUKHU

1. MaTemaruka.
Anrebpa, 7 kiacc,
OI'AOY AI1IO
«AxaneMus
MuHnpocBenieHus
Poccuny»

2. loMamraue
3a/IaHMS.
MaremaTuka.
DIIeKTPOHHBII
00pa3oBaTeNbHbIN
pecype»
Jlomanaue
3a/IaHHS.
OcHoBHOE o0111ee
oOpa3oBaHHe.
Anrebpay, 7-9
kiacc. AO
«M3maTeancTBO
«[IpocBemenue»

Yucaa u
BbIYHCJICHHS:
Heanmocts (10 u)

JIeTuMOCTh 1IENIbIX
yrcen. CBolcTBa
JIEITUMOCTH.
[Ipocteie n
COCTaBHBIC YHCIIA.
YETHBIC U HEUETHBIC
yucna. [Ipu3naku

[IpuMeHATH CBOMCTBA
JEITUMOCTH.

[IpuBoauTE NIpUMEPHI U
pacmo3HaBaTh MPOCTHIE U
COCTaBHBIC YHCla, YETHBIEC U
HEUYETHBIC YMCIIA.
Jloka3pIiBaTh 1 TPUMEHSTh

1. Maremaruka.
Anrebpa, 7 knacc,
OI'AOY AI1O
«AxameMus
MuHnpocsenieHus

Poccuny




JICIIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11.
[Ipu3naku genumo-
CTH CYMMBI U
MIPOM3BEICHUS
LEJIBIX YUCEI MPHU
pelIeHuH 3a1a4.
HanGonpmmit
OOIIUH ACIUTEIIb U
HanMeHbIIIee ooIee
KpaTHOE JIBYX YHCEIL.
B3auMHO nipocThie
yuciaa. AJropuT™
EBximmpa. Jlenenue c
OCTaTKOM.
CpaBHEHUS TIENBIX
YUCEJT 110 MOAYJIIO
HATypaJIbHOTO YUCIIa

MIPU3HAKYU JCIUMOCTH Ha 2,
4,8,5,3,6,9, 10, 11,
MPU3HAKH JETUMOCTH

CYMMBI U TIPOU3BEICHHUS
nenelx yncen. Haxoauts
HauOOIBIINHN 00U
JeJIUTEIb U HauMEHbIIIee
o011ee KpaTHOE JABYX YHCEI.

Pemate npakTuxo-
OPUEHTUPOBAHHBIC 33]1a4H,
UCIIOJIBb3Ys] HAUOObIINT
OOIIMii AeNUTENh, HAUMEHb-
niee oO1ee KpaTHOe IBYX
qucel.

Pacmio3naBsathk B3auMHO
npocTeie uncia. [[pumeHsTsh
anroput™ EBkimaa.

DopMyIMpoBaThH
ONpEAECIICHUs NEITUMOCTU
HAalEJI0, YUCEJI, CPAaBHUMBIX
10 JTAHHOMY MOJYJIIO.

Brimonnaate genenue ¢
OCTaTKOM

2. lomamiaue
3a7aHusl.
MareMaTuka.
DNEeKTPOHHBIN
o0pasoBaTeNbHBIN
pecype»
Jlomanaue
3aJaHMSL.
OcHoBHOE 0011I€EE
oOpa3oBaHWe.
Anrebpay, 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenieHue»

DOyHKUUH:
JInneiinas
¢pynkuus (16 4)

JInneiinasa

¢byHkus, eé
CBOMCTBA.

I'paduk nuHeitHON
¢bysaxuu. I'padux
bynrim y = [x].
Kycouno-3aianub1e
byHKIIUN

PacniozHaBate nMHENHYIO
bynknuto y = kx + b,
ONKUCHIBATH €€ CBOMCTBA B
3aBUCUMOCTH OT 3HAYECHUU
ko3 dunrenTos K u b.

Ctpoutb rpaduku TMHEHHOM

dynkim, Gynkimu y = [x],
KyCOYHO-3aJIaHHOU

GbyHKIUY.

Hcnonbs3oBatk nugpoBbie
peCypChI 715 MOCTPOEHUS
rpadukoB pyHKINN U
W3yYEHUS UX CBOWCTB.
[IpuBOUTE TPUMEPDI
JIMHEUHBIX 3aBUCUMOCTEN B
peanbHBIX MPOLECCAX U
SIBJICHUSX

1. Maremaruka.
Aunrebpa, 7 xnacc,
OI'rAOY AI1O
«Axanemus
MuHnpocsenieHus
Poccuny

2. Jlomamniaue
3aaHus.
Maremartuka.
DIIEeKTPOHHBII
00pazoBaTenbHbBIN
pecype»
Jomaiane
3a7aHus.
OcHoBHOE 0011IEe
oOpa3oBaHHe.
Anrebpay, 7-9
knacc. AO
«M3maTeancTBO
«IIpocBenieHne»




YpaBHeHus u
CHCTEeMBbI
YPaBHEeHMIi:
Cucrembl
JINHEHHBIX
ypaBHeHwuii (14 4)

VYpaBHeHuUE ¢ AByMs
MepEMEHHBIMHU.
I'padux nmuHeHHOTO
ypaBHEHUS C ABYMS
MePEMEHHBIMHU.
CHCcTeMBl JIMHEHHBIX
YpaBHEHUH C JBYMS
MePEMEHHBIMU.
['paduueckuii meToq
PEIICHUS] CUCTEMBI
JIMHEHHBIX
YPaBHEHUU C ABYMs
MePEMEHHBIMHU.
Pemenue cucrem
JIMHEUHBIX
YpaBHEHUH C ABYMsI
MepeMEHHBIMHU
METOAOM II0JICTAHOB-
KU B METOJIOM
cinoxenus. CucreMa
JIBYX JIMHEWHBIX
YpaBHEHUH C ABYMsI
MepEMEHHBIMU KaK
MOJIEJNIb PEATILHOM
CUTYyalu

CTtpouTh B KOOpAMHATHOMN
TUIOCKOCTH TpaduK Ju-
HEIHOTO YpaBHEHUS C ABYMS
MEPEMEHHBIMHU; TTOJIB3YSICh
rpaduKoOM, IPUBOIUTH
IPUMEPBI peILICHUS
YpaBHEHHMS.

Haxonuts pemenue
CHUCTEMBI JIBYX JIMHEHHBIX
YpPaBHEHUU C IBYMSI
[IEPEMEHHBIMU.

CocraBndrh 1 peuaTh
CUCTEMY JBYX JIMHEWHBIX
YPaBHEHMI MO YCIOBUIO
3ajJlauu, UHTEPIIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NOJTY4CHHBIN
pe3yabTar

1. MaTemaruka.
Anre0Opa, 7 kiacc,
OI'AOY JI1O
«Akagemus
MuHnpocBeneHus

Poccuny

2. loMamraue
3a/IaHMS.
Maremartuka.
DNEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecype»
Jlomanaue
3a/IaHHS.
OcHoBHOE 0011IEE
oOpasoBaHHe.
Anrebpay, 7-9
kiacc. AO
«M3narenbCcTBO
«IIpocBenieHue»

IloBTOpEHUE M
00001eHue (8 1)

[ToBTOpeHune
OCHOBHBIX TTOHITHH
U METOJIOB Kypca 7
Kjacca, 0000IIenue

3HAHUU

Bo16upath, npuMeHsTh
OLIEHUBATh CIIOCOOBI CPaB-
HEHUS YKCe, BBIYUCICHHH,

TOKJECTBEHHBIX MTPE00-
pa3oBaHul anredpandeckux

BBIPAKCHUM, PEILICHUS

YPaBHEHU U CUCTEM
yYpaBHEHUH, 3a71aHUS PYHK-
AW, aHAJIN3a U TOCTPOEHUS

UX rpaQuKoB.

Hcnons3oBaTh
(GyHKIIMOHATHHO-
rpaduueckue
TIPEICTaBICHHUS JIJIS
pelIeHus 3a1ad.

Ocy1iecTBIATH
CaMOKOHTPOJIb
BBIITOJIHSIEMBIX NEUCTBUU U
CaMOIIPOBEPKY pe3ysibTaTa
BBIYHCIICHUH,

1. Maremaruka.
Aunrebpa, 7 xiacc,
OI'rAOY AI1O
«AxameMus
MuHnpocBenieHus
Poccuny

2. Jlomamiaue
3a1aHUs.
MaremaTuka.
DJIEKTPOHHBIN
00pazoBaTenbHbBIN
pecype»
Jomamnue
3a/IaHMS.
OcHoBHOE 0011ICe
oOpa3oBaHHe.
Anrebpay, 7-9
kmacc. AO
«M3maTeancTBO
«IIpocBenieHne»




npeodpa3oBaHui,
IIOCTPOCHHUH.

Pewate 3amaun u3 peanpHOR
JKU3HU, IPUMEHSATH
MaTeMaTUYECKNUE 3HAHUSA IS
pelIeHns 3a1a4 U3 IpYyrux
IIPEIMETOB.

PemaTh TekcTOBBIE 3a1a4H,
CpaBHUBATbh, BEIOUPATH
CHIOCOOBI pelIeHHs 32191

8 kiacc (136 yacos)

JJIeKTPOHHbIE
Ha3Banue OcHOBHBIE BU/IBI
OcHoBHOE (undposBbie)
pasaesa (TemMbl) IeSITeJILHOCTH
cojep:KaHue o0pa3oBaTe/bHbIe
(4YMCJI0 YacoB) o0yuarouuxcst
pecypcsbl
VYpaBHeHus U Yuciossie @opMyIMpOBaTH CBOWCTBA 1. MaTtemaruxka.
HEPaBEHCTBA: HEpaBEHCTBA. YHUCJIOBBIX HEPABEHCTB, Aunrebpa, 8 kiacc,
Hepasencrna (20 CBoiicTBa YHCIIOBBIX WJUTIOCTPUPOBATH UX HA OI'AOY AIIO
q) HEPaBEHCTB. KOOPAMHATHOM MPSMOiA, «AkanemMus
Jloka3aTenbCcTBO JTIOKa3bIBaTh anreOpanyecku. | MUHIIPOCBEUIEHUS
HEPaBEHCTB. Poccuny»

HepageHctBo ¢
IIEPEMEHHOM.
Crporue u HecTporue
HEPaBEHCTBA.
Crnoxenue u
YMHOXKEHUE
YHCIIOBBIX
HEPABEHCTB.
OueHnBaHue
3HAYEHUS
BbIpakeHUs. [loHsaTHE
0 peneHuun
HEpPaBEHCTBA C OJIHOU
IIEPEMEHHOM.
MHoxkecTBO pe-
LIEHUI HEpaBEHCTBA.
PaBHOCHITBHBIE
HEPaBEHCTBA.
HepasencrtBo-
CJIEJICTBHE.
Yucossie

OueHuBaTh 3HaYEHUS
BBIPKEHMUSI, UCTIOB3YS HE-
paBeHCTBA.

IIpuMeHATH cBOMICTBA
HEPaBEHCTB B XOJI€ pEeUICHUS
3a1a4.

Onpenenarb paBHOCUIIbHBIE
HepaBeHcTBa. [IpuBoanTH
MIpUMEPBI PEIICHUI
HepaBeHCTB. Pemate
JIMHEWHBIE HEPABEHCTBA C
OJHOM EPEMEHHO,
CUCTEMBI JIMHEWHBIX
HEpaBEHCTB, N300paxaTh
pelieHue Ha YuCI0BOM
MpsIMOM, JI0Ka3bIBaTh He-
paBEHCTBa.

Pemate TekcToBBIE 3a/1aUn €
IOMOIIBIO JIMHEHWHBIX
HEPABEHCTB C OJTHOM

MIEPEMEHHOM.

2. lomanraue
3a/IaHMS.
MaremaTuka.
DIIEeKTPOHHBII
o0pazoBaTenbHbIN
pecype»
JlomantHue
3a/1aHMS.
OcHoBHOE o0111ee
oOpa3oBaHuUe.
Anrebpay, 7-9
kmacc. AO
«M3maTeancTBO
«[IpocBemienue»




MIPOMEXYTKH.
JIuneitnoe
HEPABEHCTBO C OJHOM
IIEPEMEHHOM U
MHOECTBO €r0
peuenuii. Pemenne
JIMHEHHBIX
HEPaBEHCTB C OJHOU
IIEPEMEHHOM.
CucTteMbl TUHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOM.
Pemenne TekcTOBBIX
3a/1a4 C MOMOUIBIO
JINHEWHBIX
HEPaBEHCTB C OJHOU
IIEPEMEHHOMN

HccnenoBate nuHeHOE
HEPaBEHCTBO C OJIHOU Iepe-
MEHHOM C TapaMeTPOM.

3HAKOMUTBHCS C UCTOPHUEN
pasBUTHSL anredpsl

Yucna u
BBIUNCIICHUS:
KBagparuslii
KopeHb (17 9)

KBagparssle KOpHHU.
Apudpmernueckuii
KBaJpaTHBIA KOPEHb
1 €ro CBOMCTBA.
IlonsTue
HUppPalMOHATIBHOTO
yucaa. JJeicTBus ¢
HWppalOHATIEHBIMHU
gucinamu. CBOMCTBa
JICICTBUH C
WppalUOHATIEHBIMU
yucnamu. CpaBHEHUE
HppaLMOHAIBHBIX
yrcen. MHOXKeCTBO
JIEICTBUTEIIBHBIX
YHCel.
[IpencraBnenus o
paclIMpPEHUSIX YHC-
JIOBBIX MHOYKECTB.

Homyctumsle
3HAYEHUS
IIEPEMEHHBIX B
BBIPAKEHUSX,
coJiepKalux apud-
METHYECKHE
KBaJIpaTHbIE KOPHHU.
ToxxnmecTBeHHBIE
npeoOpa3oBaHus
BBIPAKCHU,

DopMyIIHpOBaATH
OIpeCIIEHNE KBaIPATHOTO
KOpHS U3 4ucIa,
apu(pMeTHIECcKOro
KBaJIpaTHOI'O KOPHS.

[IpumeHsTH onepanuo
W3BJICYCHHSI KBAJPATHOTO
KOPHSI U3 YKCIIa, UCTIONb3Ys
Mpu HEOOXOIUMOCTH
KaJIbKYJIATOD.

OHGHI/IB&TB KBaApPaTHLBIC
KOpHH LECJIbIMU YHUCIIAMU U
JACCATUYHBIMHA ,Z[pO6$[MI/I.

CpaBHuBath u
YIOPSA0YUBATh
palnuoHagbHbIE U
MppalioOHaJIbHbIE YHCIIA,
3aMyuCcaHHbIe C TOMOIIbIO
KBaJPATHBIX KOPHEH.

BrimonaaTe orepanuu €
HppaguoOHaJIbHbIMU YHUC-
JJaMH.

HccnegoBaTh YpaBHCHHC X2

= g, HAXOJUTb TOYHBIE U
MpUOIMKEHHBIC 3HAYCHUS
KopHe# ipu a > 0.

UccnenosaTs cBOMCTBA

1. Maremaruka.
Aunrebpa, 8 kiacc,
OI'AOY AI1O
«AxaneMus
MuHnpocBenieHus
Poccuny»

2. loMamiaue
3a/IaHMS.
MaremaTuka.
DNIEeKTPOHHBII
o0pazoBaTenbHbIN
pecype»
JlomantHue
3a/IaHHMS.
OcHoBHOE 0011Iee
oOpa3oBaHHe.
Anrebpay, 7-9
kimacc. AO
«M3maTeancTBO
«[IpocBemienue»




coJepKaIIuX
apupMeTHIECKue
KBaJ[paTHbIE KOPHU

KBaJPaTHBIX KOPHEM, ITPO-
BOJISL YHCIIOBBIE
HKCIIEPUMEHTHI C
HCTIOJH30BAHUEM
KaJIbKYJIATOpPA
(koMmIIBIOTEPA).

Jloka3pIBaTh CBOMCTBA
apru(pMETHIECKUX KBaApaT-
HBIX KOPHEW; TPUMEHSITh UX

JUTSE TIPe0Opa3OBaHUS

BBIPAKCHU.

BeImoaHsTh
npeoOpa3oBaHMs
BBIPXEHUH, COIepKAIIUX
KBaJIpaTHbIE KOPHHU.
BripaxkaTs nnepeMeHHbIe U3

hopmyL.

Brerunciars 3HaueHus
BBIPAXKEHUI, COJIEPHKALUX
KBaJIpaTHBIC KOPHH,
UCTIONB3YS MPU
HEO0OXOAUMOCTH
KaJbKYJATOD.

Hcronb30Bate B X01€
pelIeHus 3a1a4 dJIEeMEHTap-
HBIE TIPEJICTABIICHHUS],
CBSI3aHHbIE C IPUOINKEHHDI-
MH 3HAYCHUSIMU BEJIUYMH.

3HAKOMUTBHCS C UCTOPHUEN
pa3BUTHUS MAaTEMaTUKU

YpaBHeHud U

HEPABEHCTBA:

KBagparusie
ypaBHeHus (17 1)

KBanpaTtHoe
ypaBHeHue. PopMmyiia
KOpHEHN KBaJPaTHOIO

YPaBHEHHS.

KomnuecTso

JIEVCTBUTEIIBHBIX
KOpHEHN KBaJpaTHOIO
ypaBHeHus. TeopeMa

Buera.

YpaBHeHus,
CBOJUMBIE K
JIMHEUHBIM
YpaBHEHUSM WU K
KBaJPaTHBIM

PacnioznaBate ypaBHEHUS ©
OZIHOM IEPEMEHHOM,
KBaJIpaTHbIEC YPABHEHHS.

Onpenenars
PAaBHOCHUJIBHBIC YPAaBHCHMUS.

[IpumeHnsATH cBOMCTBA
YpaBHEHUH C OJTHOM mepe-
MEHHOM.

3anuceiBaTh GOPMYILY
KOpHEW KBaJIpaTHOTO ypaB-
HEHUS; pelaTh KBaJApaTHbIE
YpaBHEHHUS — IOJIHBIE U
HETOJIHBIE.

1. Maremaruka.
Anrebpa, 8 knacc,
OI'rAOY AI1O
«AxameMus
MuHnpocsenieHus
Poccumn»

2. Jlomanraue
3a/laHusl.
Maremaruka.
ONEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecype»
Jomaiane
3aJJaHMS.




YpaBHEHUSIM.
KBanpaTtHoe
ypaBHEHUE C
rapaMeTpPOM.

Pemienue
KBaJpPATHBIX
YpaBHEHUH C

rnapameTpamu.

Pemenue
KBaJPaTHBIX

YpaBHEHUH, COIEpKaA-

LIUX 3HAK MOJTYJISI.

VYpaBHeHuHEe Kak
MaTeMaTu4yecKast MO-
JIeJIb peanbHOU
cutyauuu. Pemenue
TEKCTOBBIX 33/1a4 C
IIOMOUIBIO KBa-
JpaTHBIX YPaBHEHUU

Onpenensarb KOJIUYECTBO
JEHCTBUTEIILHBIX KOPHEH
KBaJIpaTHOI'O YPaBHEHUSI.

HabGnronats u
aHAJM3UPOBATh CBS3b
MEXy KOPHSIMU H
koa(purmenTamu
KBaJ[paTHOTO YPaBHEHHUSI.
DopMyIMpPOBATH TEOPEMY
Buera, a Takxe oOpaTHyIO
TEOpeMy, IPUMEHSITh OTU
TEOPEMBI JUISL PEIICHUS
3aad.

[IpoBoauTh mpocTeiiime
MCCJIEI0BAHMS KBAIPATHBIX
YpPaBHEHUU.

Perath TEKCTOBBIE 3a/1a4H.

3HAKOMUTBHCS C UCTOPUEH
pa3BUTUS MaTEMaTUKU

OcHoBHOE 0011IEe
oOpa3oBaHmHe.
Anrebpa», 7-9
knacc. AO
«3maTeabpcTBO
«IIpocsenieHue»

Anrebpanueckue
BBIPKCHUSI:
Jpo6Ho-
parroHaIbHbIE
BbIpaxxeHus (17 9)

PanmonanbsHbie
BbIpaxkeHus1. Toxne-
CTBEHHbIE
npeoOpazoBaHus
panroOHaNIbHBIX
BBIPA)KECHUIA.

Anrebpanyeckas
npoob. [lonyctrmblie
3HAa4YCHU
NEPEMEHHBIX B
IpoOHO-pa-
[IHOHAJIbHBIX
BBIPAKCHUSX.

OcHOBHOE CBOMCTBO
anreOpanvecKkoi
npobu. CroxxeHwue,
BbIYUTAHUE, YM-
HOXXCHUE U JICIICHHE
areOpandecKux
npobeii. BozBenenue
anreOpanyeckon
IpoOu B CTENEHb

3anuceiBaTh
anredpanvecKue
BeIpakeHus. Haxoaurte
JOTTYCTUMbIE 3HAYCHHS
MEePEMEHHBIX B JPOOHO-
paIMoHaTBLHBIX
BBIPAKCHHSIX.

BrITIONHATE YMCIOBBIE
MOJICTAHOBKH U BBIYHUCIIATH
3HauYeHHUEe IPOOH, B TOM
YHCJIE C TOMOIIBIO KANIbKY-
asTOpA.

dopmynupoBaTh OCHOBHOE

CBOICTBO anredpandeckoi
JTpOOH ¥ IPUMEHSTH €ro s

npeoOpa3zoBaHus IPOOEi.

BrmomaaTe TOXIACCTBECHHBIC
npeodpa3oBaHus pa-
[IMOHAJIbHBIX BBIPAKECHHIH.

BoInoHATE AeCTBUSA €
anreOpanyeckuMu JApOOsMH.
[IpumeHaTH
npeoOpazoBaHms
BBIPAKEHUH JIJIs1 pelIeHUsI

1. Maremaruka.
Aunrebpa, 8 knacc,
OI'AOY AIIO
«AxameMus
MuHnpocBenieHus
Poccuny

2. lomanraue
3aJIaHusl.
Maremartuka.
ONEKTPOHHBIN
o0pa3oBaTenbHbI
pecype»
JlomantHue
3aJIaHusl.
OcHoBHOE 0011IEe
oOpazoBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenpcTBO
«[IpocBemienue»




3a7ad.

BeIpaxaTh nepeMeHHBIE U3
dbopmyn (puznUecKuX,
reOMETPHUYECKUX,
OMKCHIBAIOIIUX OBITOBBIE
CUTYAIIIH)

YpaBHeHus u
HEPABEHCTBA:
JHpobHo-
palyoHanbHbIE
ypaBHeHus (19 u)

Jpo6Ho-
panoHaIbHbIC
ypaBHeHus. Pemenue

JpOOHO-
panMoHaIbHBIX

ypaBHEHUH,
CBOSIINXCS K

PacnioznaBate 1poGHO-
palMOHAIbHBIE YPABHEHUS.
Pemats npoGHO-
palMoHaIbHbIC YPABHEHUS,
CBOJISIIIIMECS K TUHCHHBIM
WJIM K KBaJIPAaTHBIM ypaB-
HEHHSIM, UCII0JIb30BaTh
METO/I 3aMEHbI IEPEMEHHOIA.

1. Maremaruka.
Anre06pa, 8 kiacc,
OI'AOY AI1O
«AxaneMus
MuHnpocBemeHus
Poccuny

2. loMamraue

I'paduk Qpynkunu.
UreHue cBOMCTB
GbyHKIMH 10 e€ rpa-

¢uxy. [pumepsr
rpaduKoB QYHKIHUH,
OTpaKaIOIINX
peabHBIE TPOIIECCHI.

DyHKIUH,

OTIHCHIBAIOIITNE
pSIMYI0 U 00OpaTHYIO
MPONOPIMOHATIEHBIE

JIMHEWHBIM UJIU K
3a/laHusl.
KBaJIpaTHBIM Pemath TekcTOBbIE 3a1aUU
Marematuka.
YpaBHEHUSIM. anredpanvdeckum crocooom: .
. DNEeKTPOHHBIN
Pemenue npoGHo- MEPEXOUTH OT CIIOBECHOM .
00pa3oBaTeNbHbIN
AIMOHATBHBIX OPMYJIMPOBKH yCIIOBUS
paiHon: (opmysup y g pecypey
YpaBHEHUN METOJOM 3a/1auu K anreOpanyeckon
3 ) Jomaiane
3aMEHbI IEPEMEHHON. | MOJEIH IMyTEM COCTABICHUS
3a/1aHusl.
Pemennie TeKCTOBBIX ypaBHEHUS; pelIaTh
OcHoBHOE 0011IEE
3a[a4 ¢ IOMOIIbIO COCTaBIIEHHOE YpaBHEHUE;
A 5 m yp ’ oOpasoBaHHe.
00HO- HUHTEPIPETUPOBATH
b PHpETHp Aunrebpay, 7-9
AIMOHATILHBIX €3yJbTaT.
pall 5 pesy. kiacc. AO
ABHEHU.
yp Uctonb3oBathb «3maTeancTBO
I'paduueckas
rpaduyecKyro «IIpocsemenune»
HWHTEpIpeTaIus .
3 WHTEPIPETAINIO YPAaBHECHUH
ABHEHHU C IByMs
yp JIBYM C ABYMS IEPEMEHHBIMHU
NepeMEHHbIMU
Oyukuuu (15 a) Ob6nacthb Hcnonb3oBath 1. Maremaruka.
onpeeaeHus u (YHKITMOHATIBHYIO Anre0pa, 8 kiacc,
MHOKECTBO 3HAUYECHUI TEPMHUHOJIOTHIO U OI'AOY AIIO
¢yskuu. CrocoObl CUMBOJIMKY. «AKanemus
3aJJaHUS KIUH. MuHnpocBemeHus
A bymxu Haxoanute 001acTh p m
Poccumn»

oTpezieNieHUs] U MHOXECTBO
3HaYeHUH QYHKINU.

BuIuncisaTh 3HAUCHUS
byHKUIMH, 3a1aHHBIX (HOpMy-
nam#u (TIpH HEOOXOIUMOCTH
WCIOJIb30BaTh KaJbKYy-
JISITOP); COCTABIISITH
TaOJIMIIEI 3HAUCHUI
¢dbyakuun. OnuchBaTh
CBOMCTBa (DYHKIIMHU HA

2. Jlomaraue
3a/laHusl.
Maremaruka.
ONEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecype»
Jomaiane
3aJIaHusl.
OcHoBHOe o0111€ee

oOpa3oBaHHe.




3aBUCHMOCTH, UX
rpapuku. OyHkumu y
=ax, y=x*+hb,y=
Xy=Ixly=vx,y

- k ~ X
= < M MX CBOUCTBA

OCHOBE €€ rpa(puuecKoro
MMpCaACTaBJICHUS.

Haxonuts ¢ noMomisro
rpaduka GyHKIUU 3HAUCHUE
OJIHOM U3 paccMaTpUBAEMBbIX

BEJINYMH 10 3HAYEHUIO

ApYroii.

HccnenoBats npumepbl
rpauKOB, OTPAKAIOIINX
peanbHbIE POLECCH] U
sBiieHus. [IpuBoauTs npu-
MEpBI IPOLIECCOB U ABJIEHUN
C 3aJJaHHBIMU CBOMCTBAMM.

Bripaxats ¢popmymnoii
3aBUCUMOCTDH MEXIY BEIU-
YUHAMU.

OnuceiBaTh Xapakrep
W3MEHEHUS OHOMN
BEJIMYUHBI B 3aBUCUMOCTH
OT U3MEHEHHUS IPYTOM.

Pacnio3HaBath BUIbI
U3y4yaeMbIX (QYHKIHH.

Crpowuts rpaduku y = ax?,
y=x*+b,y=x3y=|x|y
=x,y= S Hcnonb30Bath

(GyHKIIMOHAIBHO-
rpaguyeckue
NpeACTaBICHUS TS
pELIEeHUs U UCCIIEN0BaHUs
YpaBHEHHUH U CUCTEM
YpaBHEHUM.

[TpumensTs nudpossie
pecypchl sl HIOCTPOEHUs
rpauKOB U UCCIEIOBAHUS
CBOUCTB (pyHKIIUI

AnreGpa», 7-9
kimacc. AO
«31aTeIbCTBO
«IIpocBenieHue»

Anrebpanueckue
BBIP)KEHUS:
Crenenu (14 u)

CreneHsn ¢ 1ETBIM
IoKa3aTeJieM U €€
CBOICTBA.

CranmapTHbIN BUJ
yucna. Pazmepsl
00BEKTOB
OKpY’KaroIllero Mupa,
JUINTEIBHOCTh

®opMyIHpOBaThH
OIIPE/CIIEHUE CTENEHHU €
LIEJIBIM [10KA3aTeIIEM.

®opMynHpoOBaTh,
3aMuchIBaTh B
CUMBOJINYECKOH popme u
WJUTIOCTPUPOBATh
IIpUMepaMu CBOWCTBA

1. Maremaruka.
Aunrebpa, 8 kiacc,
OI'AOY AI1O
«AxameMus
MuHnpocsenieHus
Poccuny

2. Jlomarmaue
3a/1aHMUsl.




MPOIIECCOB B
OKpY’KaroIieM MHupe

CTCIICHU C LICJIBIM
IIOKa3aTCJICM.

IIpumeHsATH cBOMCTBA
CTETIeHU ISl TpeoOpa3oBa-
HUS BBIPOXKCHUH,
COJIEpKALIMX CTENEHH C
LeJIBIM [IOKA3aTEeIeM.

BrimmonuaTe neiicTBys ¢
YHUCJIaMH, 3alIMCAaHHBIMA B
CTaHJAPTHOM BH/JIE
(YMHOX€EHUE, JelIeHue,
BO3BE/ICHUE B CTECIICHB ).

[TonyuaTe npencraBiieHue O
3HAYUMOCTHU JEHCTBU-
TEJIbHBIX YUCEI B
MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKA.

AHanu3upoBath U J€aTh
BBIBOJIbI O TOYHOCTHU
IPUOTKEHUS
UpPpaLMOHAIBHOIO YUCIIa
IPU PELICHUH 3a/1a4.

Oxpyriarhb
MppaLMOHAJIbHBIE YHCTIA,
BBINIOJIHATH PUKUJIKY
pe3yJibTaTa BEIYMCIIEHU,
OLIEHKY 3HAYE€HHUI YMCIOBBIX

Maremartuka.
ONEeKTPOHHBIN
o0Opa3oBaTeNbHbII
pecype»
JlomanHaue
3a/laHusl.
OcHoOBHOE 00111E€
oOpasoBaHmUe.
Anrebpay, 7-9
kiacc. AO
«M3narenbCcTBO
«IIpocsenienue»

BBIPAKECHUI
Uucna n Jlenenue ¢ 0CTaTKOM. ®opMyHpoBaTh 1. Maremaruka.
BBIYMCIICHHUS: CpaBHEHUS LIENIBIX OIIpEEIeHUs JENUMOCTH Anrebpa, 8 knacc,

Henumocts (7 u)

qKCesl IO MOZYJIIO
HaTypaJIbHOTO YHCJIa.
CaoiicTBa cpaBHEHUN
1o MoayJro. Ocratku
CYMMBI U IIPOU3Be-
JIEHUS 110 JaHHOMY
MOJYJIIO

HaleJo, 4ucelil, CpaBHUMBbIX
Mo JaHHOMY MOAYIJIHO.

BrinonauaTe genenue ¢
OCTaTKOM.

Jloka3bpIBaTh U MPUMEHSITh
CBOMCTBA CPAaBHEHMI 1O
MOJYJIIO.

HaxomuTh ocTaTku CyMMBI U
MIPOU3BECHUS TI0 JAHHOMY
MOJIYITIO

OI'AOY AITO
«AxameMus
MuHnpocsenieHus
Poccuny

2. Jlomariaue
3a/IaHMS.
Maremaruka.
ONEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecype»
Jomarane
3a/IaHMS.
OcHoBHOe o0111€ee
oOpa3oBaHmUe.




Anrebpay, 7-9
kimacc. AO
«31aTeIbCTBO
«IIpocBenieHue»

[ToBTOpEHME M
0606menue (10 1)

[ToBTOpEHUE
OCHOBHBIX ITOHATHH U
METOJ/IOB KypCOB 7 H
8 kimaccos, 0000-
IICHHUE 3HAHUM

Br16upath, npuMeHsITh
OLICHUBAThH CIIOCOOBI
CpaBHEHUS YHUCel,
BBIYHCIICHHI,
TOXIECTBEHHBIX
npeoOpa3oBaHMiA
BBIPAKECHUM, pEeLICHUS
YPaBHEHUH U CUCTEM
YpaBHEHUI, HEPABEHCTB,
MOCTPOCHUS IPaUKOB.

Ocy1ecTBiATH
CaMOKOHTPOJIb
BBIIIOJIHSIEMBIX JEUCTBHUHI U
CaMOIIPOBEPKY pe3yJibTaTa

1. Maremaruka.
Aunrebpa, 8 kiacc,
OI'AOY AIIO
«AxaneMus
MuHnpocBemeHus
Poccuny

2. lomamaue
3a/1aHMUSl.
Maremaruka.
DNEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecype»
Jomaiane
3a/1aHusl.

BBIYHCIICHHH, OcHoBHOE 0011IEE
npeoOpa3oBaHUid, oOpa3oBaHme.
MOCTPOCHUH. Aunrebpay, 7-9
. kiacc. AO
Pewiate 3anaun u3 peanbHOM
«H3naTenbeTBO
YKU3HU, IPUMEHATD
«IIpocBenienue»
MaTE€MaTUYECKHE 3HAHUS
JUTSL peIlieHus 3a/1a4 U3
JIPYTUX MPEIMETOB.
PemraTte TeKCTOBEIC 3a7a4H,
CpaBHMBATbh, BHIOMPATh
CIocoObI pelIeHus 3a0auu.
Hcnonb3oBath
(G yHKIIMOHATBHO-
rpaguyeckue
MPEeACTaBICHUS JJIs
perieHus 3aaaqy
9 kiacce (136 yacos)
DJIEeKTPOHHBIE
Ha3Baumue
OcHoBHOE OcHoBHBIC BUIbI (uudgposbie)
pa3aeJa (TemMbl)
coepKaHue JAesiTeJIbHOCTH o0y4yarommxcsi | o0pazoBare/ibHbIe
(umcJ10 YacoR)

pecypchl




®ynkuum (25
)

Oyukuus. CBoicTBa
GbyHKUIMA: HYTH
byHKIIH,
MIPOMEKYTKH
3HAKOITIO- CTOSIHCTBA
byHKIHH,
MIPOMEKYTKH
BO3pAacTaHUs U
yObIBaHUs (HyHKLINH,
YETHBIC M HCUETHRIC
byHKIIUY, HaU-
OoJibllIee U
HauMeHbIIIee
3HaueHUS (QYHKIIHH.

[Toctpoenue
rpadukoB QyHKIUN C
MIOMOIUIbIO
peoOpa3oBaHUM.

KBagpaTHblit
TpéxuneH. Kopau
KBaJpaTHOIO
TpE€XUJICHA.
Paznoxenue
KBaJpaTHOI'O
TpEXUJICHA Ha JIMHEW-
HBIE MHOKHTEIIN.

KBagparnunas
(GbyHKIUS U €€ CBOM-
ctBa. [lapabomna,
KOOpJMHATHI BEp-
LIMHBI 1apaboJIbl, OCh
CUMMETpUHN
napaboIbl.
[TocTpoenue rpaduka
KBaJpaTUYHOMN
GyHKIIH.
[Tonoxenune rpaduka
KBaJpaTUYHOMN
GyHKIIUHU B
3aBUCUMOCTH OT €€
KOA(PHUIIMEHTOB.
Hcnons3zoBanue
CBOMCTB KBaJpaTH4-
HOM QyHKIMHU 11
pelieHus 3a1ad.
Crenennble pyHKINN

OnuceIBaTh HOHATHE
«HYHKIHIS.

[IpuMeHATH CBOMCTBA
byHKUMi: Hynu QyHKINH,
IPOMEKYTKH
3HAKOIIOCTOSHCTBA (DyHKIUH,
IPOMEXKYTKH BO3PACTaHUS U
yObIBaHMS QYHKIIUU, YETHBIC U
Heu€THBIE (PYHKIUH,
HauOoJbIIee U HAUMEHbIIIEE
3HA4YeHUs PYHKLIUH.

Pacno3naBatbe KBaJpaTHbBIN
TPEXWIEH, yCTaHABINBAaTh
BO3MOKHOCTb €T'0 Pa3I0kKEHUS
Ha MHOKUTEJIN, PACKIIAbIBATh
HAa JINHEHHBIE MHOKUTEIH
KBaJPATHBIN TPEXUJIEH C
HEOTPUILATEIbHBIM JI1C-
KPUMHUHAHTOM.

Pacnio3naBath KBagpaTHUHYIO
dbyHk1HI0 110 hopmyIie.
[TpuBOIUTE pUMEPHI
KBaJIPATUYHBIX 3aBUCUMOCTEH
U3 peaibHOH KU3HU, PU3NKH,
reomMeTpuu. BeIBIATE U
0000111aTh 0COOEHHOCTH
rpaduka KBaapaTHIHON
dynxmun y = ax? + bx + c.
Omnpenensitb KOOPIUHATHI
BEPILIMHBI 1apaldoJIbl, OCh
CUMMETpPUHU NapadoIbl.

Crpouts rpaduku
KBaJIpAaTUYHBIX (QYHKITHH,
3aJJaHHBIX (POPMYITaMU BUAA Y
=ax’, y=ax’*+0,y=(x +b)?
+c¢y=ax’+bx+ec
BrimosHsTh TOCTpOCHUE
rpaduKoB QYHKIHUIL C
MOMOIIBIO TpeoOpa3oBaHuit
Buza: f(x) — f(x) + a; f(x) —
f(x + a); f(x —) kf(x), f(x) —
f(\x\).
Pacno3naBate creneHHbIe

(YHKIIUH C HaTypalbHBIMU
MOKA3aTeNsIMHU, CTPOUTh

1. MaTemaruka.
Anre0pa, 9 kiacc,
OI'AOY JI1O
«AxaneMus
MuHnpocBeneHus
Poccuny

2. loMamraue
3a/IaHMS.
MaremaTuka.
DNEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecype»
Jlomanaue
3a/IaHHS.
OcHoBHOE 0011IEE
oOpasoBaHHe.
Anrebpay, 7-9
kimacc. AO
«31aTenbCTBO
«IIpocBenieHue»




C HaTypaJbHBIMU
MOKa3aTesIMH, UX
rpaduKu U CBOMCTBA.

I'padpuku Gynkmii: y
=Vx, y=Ix.

rpaduKu CTENIEHHBIX ()YHKIUN
C mokasarensiMu 2 u 3.

Hcmonp30BaTh CBOMCTBA
rpaduKOB CTENIEHHBIX
(hyHKIHI ¢ HATYpaIbHBIMU
MOKa3aTeJIsIMU [IPU PEIICHUU
3ajad.

Crpouts rpaduku GyHKIHHN Y
= Vx, y = IXl. AnanusupoBathb
Y IPUMEHSATH CBOMCTBA
W3YYCHHBIX (DYHKIUH A1 UX
MIOCTPOEHHMSI, B TOM YHUCIIE C
MTOMOIIBIO TU(PPOBBIX

pecypcos

YpaBHeHnus u

HEpPaBeHCTBA:

KBaaparubie

HepaBeHCTBA
(15 9)

[lonsiTue o pemeHun
HEPaBEHCTBA C OAHOU
MePEMEHHOM.
MHO0%ecTBO
peleHuit
HEpPAaBEHCTBA.

KBagparusle
HEpPABEHCTBA C OJIHOU
MePEMEHHOM.
Pemenne HepaBeHCTB
rpapuuecKumM
METOJIOM U METOJIOM
MHTEPBAJIOB.
HepaseHncrsa,
coJieprKallye 3HaK
MOJTYJIS.

CucreMbl HEpaBEHCTB
C OJTHOM IIEPEMEHHOM.
Pemenne TeKCTOBBIX
3a/1a4 C IIOMOLIBIO
HEPaBEHCTB, CUCTEM
HEPABEHCTB.

HepaseHcTBO €
JBYMSI
MIePEMEHHBIMH.
Pewenne
HEPABEHCTBA C ABYMs
IIEPEMEHHBIMH.
I'paduueckuii meTos
pEeIIeHusl CUCTEM

YuraTh, 3aIIMCHIBATD,
MMOHUMATh, UHTEPIPETUPOBATH
HEpaBEHCTBA; HCIOJIb30BaTh
CUMBOJIUKY ¥ TEPMHUHOJIOTHIO.

BrimonsATs ipeoOpa3oBaHust
HEpPaBEHCTB, MCIIOJIb30BATh IS
npeoOpa3oBaHMs CBOMCTBA
YHCIIOBBIX HEPABEHCTB.

PacnioznaBath KBajpaTHbIe
HEpPABEHCTBA C OJTHOU
IIEPEMEHHOM.

Pemars kBagpaTHOe
HEPAaBEHCTBO IpauyeCcKuM
METOAOM U METOAOM
HHTEPBAJIOB.

Pemate kBagpatHbie
HEPaBEHCTBA, UCIIONb3Ys I'pa-
(uyeckre npeacTaBIeHus.

Pemate HepaBeHCTBa,
CoJIepaKaIIME 3HAK MOJYJIS.
N300paxkaTh perieHue
HEpPaBEHCTBA C OJTHOU
MEPEMEHHOMN U CUCTEMBI
HEPABEHCTB HA KOOPAMHATHOMN
IIPSIMOM, 3aITMCHIBATh PEIICHHE
C IIOMOIIBIO CUMBOJIOB.

OcBauBarh 1 MPUMCHATH
HCPAaBCHCTBA ITpH PCHICHHUN
Pa3jIMIHbIX 3a/4a4, B TOM YUCIIC

1. Maremaruka.
Aunrebpa, 9 knacc,
OI'AOY AITIO
«AxaneMus
MuHnpocsenieHus
Poccuny

2. lomamaue
3aJJaHMUS.
Maremaruka.
ONEKTPOHHBIN
o0pa3oBaTeNnbHbIHI
pecypce»
Jomaiane
3aJJaHMS.
OcHoBHOe o0111€ee
oOpa3oBaHHe.
Anrebpay, 7-9
kiacc. AO
«3narenbcTBO
«[IpocBemenue»




HEPAaBEHCTB C JBYMs
IIEPEMEHHBIMH.
CucreMbl HEpaBEHCTB
C IByMs
HEePEMEHHBIMU

[IPAaKTUKOOPUEHTUPOBAHHBIX.

Pacmio3namats HCPaBCHCTBO C
ABYMS ICPEMCHHBIMU.

[TpumensTh rpaduyeckuii
METO/]] PEIICHUS CUCTEM
HEPaBEHCTB C JIByMs
HIepeMEHHBIMU

YpaBHeHus u
HepaBeHCTBA:
YpaBHeHus,
HepaBeHCTBA H
UX CHCTEeMBbI
(254)

bukBanpaTtHbie
YpaBHEHUS.
[Ipumepsr
IIPUMEHEHUN
METOJIOB
PaBHOCUIIBHBIX
npeoOpa3oBaHHM,
3aMEHBI IEPEMEHHOM,
rpadudeckoro
METO/1a IIPU PELICHUN
ypaBHeHui 3-ii u 4-i
CTEIICHEH.

Pemenue npoGHo-
palOHAIbHBIX
YpPaBHEHUU U
HEPABEHCTB.

Pemenue cucrem
YPaBHEHUH C ABYMs
MIEPEMEHHBIMU.
Pemenue
MPOCTEUIIINX CUCTEM
HEJIMHENHBIX
YpaBHEHUH C ABYMsI
IIEPEMEHHBIMU.
I'paduueckuit meToq
pELIEHUS] CUCTEMBI
HEJIMHEHNHBIX
YPaBHEHUN C ABYMs
MePEMEHHBIMU.
Cucrema n1Byx
HEJIMHENHBIX
YpPaBHEHUH C JBYMs
MEPEMEHHBIMU KaK
MOJEJIb peaabHON
curyauuu. Cucrema
HEJIMHEHHBIX
YpaBHEHHUH C

Pemrats OukBagpaTHbIe

ypaBHeHus. [I[pumeHars

METO/1bl PAaBHOCHJIbHBIX

peoOpa3oBaHUiA, 3aMEHBI
nepeMeHHo, rpaduueckoro
METO/Ia MPU PELICHUN
ypaBHeHuU# 3-ii u 4-i
CTEIICHEN.

Pemats qpo6HO-
paroHaIbHBIC YPABHEHUS U
HEPAaBCHCTBA.

PacrioznaBsates nuHelHbBIE
YpPaBHEHUS C ABYMS
MePEMEHHBIMH.

Ctpouts rpadvku ypaBHEHUH,
B TOM YHCJIE UCTIOJIb3YS
U(PPOBBIE PECYPCHI.

Pemate mpocTeiimme cuctemsl
JIBYX HEJIMHEWHBIX YPaBHECHUU
C IByMsI IEPEMEHHBIMH.

[TpuBoIUTE TpaduUECKyIO
MUHTEPIIPETALMIO PELICHUS
YPaBHEHHUS C ABYMs
NIEPEMEHHBIMU U CUCTEM
YPaBHEHHUH C IByMs
MIepEMEHHBIMHU.

Penrate TEKCTOBBIE 3a1aUn
anreOpanvaecKuM CrocoOoM.

UccnenoBaTs cUCTEMEI
HEJIMHENHBIX YPaBHEHUH C
[1apaMeTPOM.

Pewrats npocreiiime
HEPaBEHCTBA C IBYMs Ilepe-
MEHHBIMHU U UX CUCTEMBI

1. MaTemaruka.
Anre0bpa, 9 kiacc,
OI'AOY AI1O
«Akagemus
MuHnpocBeneHus
Poccuny»

2. loMamraue
3a/laHusl.
Marematuka.
DIIeKTPOHHBII
00pa3oBaTeNbHbIN
pecype»
Jomaiane
3a/laHusl.
OcHoBHOE 0011IEE
oOpasoBaHHe.
Anrebpay, 7-9
kiacc. AO
«M3maTeancTBO
«IIpocBenieHne»




IapaMeTPOM.

IIpocreitmme
HEPaBEHCTBA C IBYMs
IIEPEMEHHBIMU U UX
CUCTEMBI

Yucaosble
nocJje0Ba-
TeJIbHOCTH H
nporpeccum (25

)

[lonsTre yncmoBoit
MOCJIEA0BATEIIHHOCTH.
Koneunsie u
OCCKOHEUHBIC
IIOCJICJOBATCIIHHOCTH.
OrpannueHHas
MOCJIEA0BATEIIFHOCTb.
MOHOTOHHO
BO3pacTarolas
(yObIBaromas) mocie-
JIOBaTEIbHOCTb.
CnocoObl 3aaHus
IOCJIEIOBATEIIBHOCTH
OIMMCATEIIbHBIN,
TaOJIMYHBIH, C
MTOMOIIBIO (hOPMYIIBI
sI-TO 4JICHA,
PEKYPPEHTHBIN.

Apudmerndeckas u
reoMeTpHuyYecKas
IIPOrPECCUHU.
CBoiicTBa WICHOB
apupMeTHYECKON U
reOMETPUUYECKON
IIPOrpeECCUi.
®opMy1bl N-TO uIeHa
apudmeTnueckoit u
r€OMETPUYECKON
MPOTPECCUM.
Dopmynvt cymmol
nepevixX n UeHo8
apugmemuyeckou u
2eoMempuiecKkon
npoepeccuil. 3a1aun
Ha MPOLICHTHI,
OaHKOBCKHUE BKJIJIbI
1 KPEIUTHI.

[IpencraBnenue o
CXOJIMMOCTH 10~
CJIEI0BATEIBLHOCTH, O

OcBauBath U NPUMEHATH
UH/IEKCHbIE 0003HAYCHMS],
CTPOUTH pEUEBbIE
BBICKA3bIBAHUS C
HCII0JIb30BaHUEM
TEPMUHOJIOTUH, CBA3aHHOMU C
HOHATHEM IOCIe-
JIOBaTEJILHOCTH .

Omnpenenars BUJBI
II0CJIeIOBATEIBHOCTEH:
OrpaHUYCHHAs
MOCJIEIOBATEIBHOCTb,
MOHOTOHHO BO3PacCTaroIIas
(yObIBato1as)
MOCJIEIOBATEIBHOCTD.

AHanu3upoBath HopMyIly si-TO
YjIeHa IOCISA0BATSIAbHOCTH
WIH PEKYPPEHTHYIO (hOpMYITy
U BBIYHCJIATH YICHBI
IIOCJICIOBATEILHOCTEH,
3aJlaHHBIX 3TUMHU (HOPMYIIaMHU.

YcranaBanBaTh
3aKOHOMEPHOCTH B
MIOCTPOEHUH
IMOCJIEIOBATEILHOCTH, SCITH
BBIIIMCAHBI MIEPBbIE HECKOJIBKO
e€ YJIeHOB.

Pacno3naBats
apuMETUUIECKYIO U
TF€OMETPUYECKYIO IPOTPECCUA
MIPH pa3HbIX criocobax
3ajaHus. Pemate 3agaun ¢
UCMOJIb30BaHUEM (HOPMYIT M-TO
yiieHa apupMeTHIecKoil u
F€OMETPUYECKON IIPOTPECCUH,
CYMMBI IIEPBBIX 71 YJIEHOB.

N3o0paxaTs dieHbI
MOCJIEI0BATEIHHOCTH TOUKAMU
Ha KOOPJMHATHOM IIJIOCKOCTH.

1. Maremaruka.
Aunrebpa, 9 knacc,
OI'AOY AI1O
«Akagemus
MuHnpocsenieHus
Poccuny»

2. loMamraue
3a/laHusl.
Marematuka.
DNEeKTPOHHBIN
o0pa3oBaTenbHbIi
pecype»
Jomarane
3a/1aHusl.
OcHoBHOE 00111ee
oOpasoBaHHe.
Aunrebpay, 7-9
kiacc. AO
«3paTenbeTBO
«IIpocBenieHne»




CYMMMPOBaHUH
0eCKOHEYHO
yOBIBarOIICH

r€OMETPUYECKON
IIPOrPECCHUH.

Meton
MaTeMaTH4YeCKOM
WHIYKIIUH.
[Ipocreitmme
MIPUMEPHI

PaccmarpuBats npumepsl
MPOLIECCOB U SIBJICHUM U3
pEabHOM )KU3HH,
WUTIOCTPUPYIOLINE U3MEHEHHE
B apuPMeTHUECKOI
IIPOrpeCCuu, B TEOMETPU-
YECKOM IIPOrpPeCCHH;
n300pakaTh
COOTBETCTBYIOLIUE
3aBHCUMOCTH IpauyecKH.

Pemate 3a1aun Ha IPOLIEHTHI,
0aHKOBCKHE BKJIAJIbI U
KpEeIUTOBAHUE.

[IpencraBisaTh OECKOHEYHBIC
MEePUOIUYECKHE TPpOoOU B BUJIC
OOBIKHOBEHHBIX.

3HAKOMHUTLCS C HOHSITHEM

CXO/IMMOCTH TIOCIIE0BA-
TCJIIBHOCTH, HAXOANUTb CYMMY

OECKOHEYHO yOBIBaIOMICH
TrE€OMETPHUYUCCKOM MTPOTPECCUH.

[TpumeHnsaTH METO
MaTeMaTHYeCKOW MHAYKIUH.
3HaKOMHTbCS C UCTOPHEH
pa3sBUTHSI MaTEMaTUKU

Aunredopanue-

CKHe BbIpaxke-

nus: Crenenn
¢ pa-

NHOHAJIbHBIM

nmoKasaresjieM
(12 u)

Kopens n-ii crenenu.
CaolicTBa KOpHS N-i1
creneHu. CTeIeHs ¢
palrOHATbHBIM
MokazartejieM U e€
CBOMCTBA.

ToxnecTBeHHbIE
npeoOpa3oBaHUsl BbI-
paxeHuH,
CoJIeprKaliX KOPEeHb
M-I CTETIEHU.
ToxnecTBeHHbIE
npeoOpazoBaHus
BBIPAKCHU,
COJIEPIKAIINX CTETIEHb
C pallMOHAJILHBIM
ITOKa3aTeJeM

DopMyJIUPOBATH ONPEICIICHUS
KOpHSI N-ii CTENIEHU U CTEIEHU
C palMOHAJIbHBIM
nokaszarenem. [Ipumensars
OIEpaLIUIO U3BJICYEHUS KOPHS
-1 CTENEHU, UCITIOb3YS IIPU
HEOOXOMMOCTH KaJbKYISATOP.

BpruncisaTe 3HaueHUE CTENEHU
C palMOHAIIbHBIM
MOKa3aTeNEM.

OuieHuBaTh 3HAYEHUE KOPHA N-
W CTEeNeHH, 3HaYEHHUE CTCIIEHN
C pallMOHAJILHBIM MTOKa3aTelleM
LIEIBIMH YHCIaMH U
JECATUYHBIMH JIPOOSMHU.

CpaBHUBaTh U yIOPSA0UNBATH
paroHaIbHbIE U
UppalMOHATIbHBIE YHCIIA,
3aMMCcaHHbIe C TOMOIIbIO

1. Maremaruka.
Aunrebpa, 9 knacc,
OI'rAOY AI1O
«AxameMus
MuHnpocBenieHus
Poccuny

2. Jlomamniaue
3aJIaHusl.
MaremaTuka.
DNEeKTPOHHBIN
00pazoBaTenbHbBIN
pecype»
Jomamnue
3a/laHusl.
OcHoBHOE o0111ee
oOpa3oBaHHe.
Anrebpay, 7-9
kiacc. AO




KOpHS II-1 CTEIIEHU, CTETICHH C
palOHAIbHBIM I1I0KA3aTEIEM.

BrimmonusaTs TOXKICCTBCHHbBIC
peoOpa3oBaHUs BRIPAKEHUS,
COZIepIKaIlero KopeHb N-i
CTEICHHU, CTETICHb C
palMOHAILHBIM [TOKA3aTEeNIEM.

3HAKOMUTBCS C UICTOPUEH
Pa3BUTHUSI MAaTEMaTUKHU

«H3naTenseTBo
«IIpocsemienue»

IMoBTOpEHUE,
00001IeHHE,
cHCTeMaTH3a-
s 3HAHMIL

(34 4)

Ywucna 1 BEIYUCICHUS
(3anuch, cpaBHEHHUE,
JIEUCTBYS C
JIEHCTBUTEIILHBIMU
YHCJIaMH, YACII0Bas
npsiMasi; MpOLEHTHI,
OTHOIIICHUS,
MIPOTIOPIIU; OKPY-
rJICHUE,
pUOJIKEHUE,
OIICHKA)

OrniepupoBarh NOHITHEM
YHCIIOBOTO MHOKECTBA.
AKTyanm3upoBaTh
TEPMHUHOJIOTHIO H OCHOBHbBIE
JICHCTBUS, CBSI3aHHBIC C
YHCIIAMU: HATYPaJIbHOE YUCIIO,
IPOCTOE U COCTABHOE YHUCIIO,
JEJIMMOCTh HATypaTbHBIX
YHCel, MPU3HAKY JISTTMMOCTH,
1eJI0€ YHCII0, MOAYJIb YHCIa,
OOBIKHOBEHHAS ¥ JICCATUIHAS
IpoOb, CTaHIAPTHBIN BU
qucia, apuMETHICCKUT
KBaJ[paTHBIA KOPEHb.

BreimonaaTe gerctBud,
CpPaBHMBATH U YIOPAI0YMNBATH
4yucia, IpeACTaBIATh YHCIa Ha

KOOPJIMHATHOM IPSIMOIA,
OKpYTJISTh YUCJIA; BBIIOJIHATH
MIPUKUIKY U OLIEHKY
pe3yJibTara BBIYMCIEHUMN.

PemaTh mpakTiueckue 3a/1a4u,
CoZIeprKaIlie MpOLEHTHI, T0JIH,
YaCTH, BHIPKAIOIINE
3aBHCHMOCTH: CKOPOCTh —
BpEMsI — PacCTOsHHE, IEHa —
KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMst —
POHU3BOANUTENHFHOCTD TPY/A.

Pazbupath peanbHbie
KU3HEHHBIEC CUTYalnu, Gop-
MYJIMPOBATh UX HA SI3bIKE
MAaTeMaTUKH, HAaXOJAUTh
pelIeHne, MpUMEHSS
MaTeMaTUYECKU anmnapar,

1. MaTemaruka.
Anre6pa, 9 kiacc,
OI'AOY AI1IO
«AxageMust
MuHnpocBenieHus
Poccuny»

2. loMamraue
3a/IaHMS.
MaremaTuka.
DIIeKTPOHHBII
00pa3oBaTeNbHbIN
pecype»
Jlomanaue
3a/IaHHS.
OcHoBHOE o0111ee
oOpa3oBaHHe.
Anrebpay, 7-9
kiacc. AO
«M3maTeancTBO
«[IpocBemenue»




MHTEPIPETUPOBATH PE3YIbTAT

TekcToBbIe 3a1aun
(peleHre TEeKCTOBBIX

3a1a4

Penrate TeKCTOBBIC 3a1a4n
apumeTnyeckum crnocodom;

1. MaTemaruka.
Anrebpa, 9 kiacc,

A3BJIEKATH HEOOXOAMMBIE OI'AOY AIIO
apu(pMETUYECKUM U JTaHHbIE, MPEJICTABICHHBIC B «Axanemus
anreOpanvdecKum BepOaIbHOM, TpauyeckoM U | MUHIIPOCBEIICHUS
croco0amu) TaOJIMYHOM BUIIE. Poccuny
Pemath TeKCTOBBIC 3a/1a4M C 2. Jlomarnraue
MOMOIIIbIO BBEICHUS 3a/1aHusl.
MePEMEHHBIX, COCTaBJISATh Maremaruka.
ypaBHEHUsI, HEPABEHCTBA, DNEeKTPOHHBIN
CHUCTEMbl YPAaBHEHUU U o0pa3oBaTesbHBIN
HEPaBEHCTB 110 YCIOBUIO pecype»
3a7a41 Jlomaiaue
3a7aHus.
OcHoBHOE 0011IEE
oOpa3oBaHme.
Anrebpay, 7-9
kiacc. AO
«M3narenbcTBO
«IIpocenieHue»
Anrebpanueckue OnepupoBaTh NOHATUSIMU: 1. Maremaruka.
BBIpaKeHHUSI (Tpeoo- CTEIEHb C LEJbIM I10- Aunrebpa, 9 knacc,
pasoBaHue Kazaresem, apupmeTuaecKkuit Or'AOY AI1O
anreOpanvyecKux KBaJIpaTHbI KOPEHb, «AxanemMus
BBIPAKCHU, MHOTOYJIEH, ainredpanyeckass | MUHIPOCBEIIEHUS
JOIyCTHMBIE JIpo0b, TOXKJIECTBO. Poccun»
3HAYEHUS) BbInonaHATE OCHOBHBIE

JIeMCTBUS: BBIMOJIHATH PACUEThI
1o ¢popmyiam,
peoOpa30BbIBATh LIEIIbIE,
JpOoOHO-palOHAIbHBIE
BBIPQ)KEHUS U BEIPKEHUS C
KOPHSIMH, PEaTN30BBIBATH
pa3iioKeHne MHOTOYJICHA Ha
MHOKUTEITH, B TOM YHCIIE C
UCTOJIb30BaHUEM (popMyIT
Pa3HOCTH KBa/IPaToB, CyMMBbI U

pasHOCTH KyOOB, KBajipaTa
CYMMBI U pa3HOCTH, KyOa CyM-
MBI U pa3HOCTH; HAXOTUTh

JIOTTyCTUMbIE 3HAUCHHSI
MIEPEMEHHBIX ISl TPOOHO-
panMoHATBFHBIX BBIPAKCHUH,
KOpHEH.

2. Jlomamiaue
3a/laHusl.
Maremartuka.
ONEKTPOHHBIN
o0pa3oBaTenbHBIHI

pecype»
Jomaiane

3aJIaHusl.
OcHoBHOE 0011Iee
oOpa3oBaHHe.
Anrebpay, 7-9

kiacc. AO
«3narenpcTBO
«IIpocsenieHne»




MoaenupoBarh C NOMOILBIO
(dbopMyI peanbHbIC TPOLIECCHI U
SIBJICHUS

DOyHKIUU
(moctpoenue,
CBOICTBA U3yYEHHBIX
GyHKIHNIT;
rpaduyueckoe
pelIeHUe YpaBHEHUU
1 UX CHCTEM)

OnepupoBarh MOHATHUSIMHU:
dbyHkums, rpaduk GyHKIUH,
HYJTU QYHKIUH, IPOMEKYTKH

3HAKOIIO- CTOSTHCTBA,

IPOMEXYTKH BO3PACTaHHMS,

IIPOMEXYTKH yObIBaHUS,
HauOOJbIIIee U HANMCHBIIIEE
3HA4YeHUs PyHKLIUH.

AHaNM3UpOBaTh, CPABHHUBATH,
00CyX1aTh CBOMCTBA
(GyHKIHN, CTPOUTH UX

rpadukm.

OnepupoBath MOHATUSIMH:
npsiMasi IPOTIOPIUOHATIBHOCTD,
oOpaTHas
PONOPIMOHAIIEHOCTB,
nuHeHHas QyHKIus,
KBaJ[paTU4Hasi QYHKIINS,
napaboJa, rurepooJa.

Wcnonb3oBate rpaduku s
OIIPEIIETICHUS CBOMCTB,
MPOLECCOB M 3aBUCUMOCTEM,
JUISL peLLICHUs 3aa4 U3 IPyTUX
y4eOHBIX IPEIMETOB U
peanbHOU KU3HH;
MOJEIIMPOBATH € IIOMOILBIO
rpaduKOB peasbHble MPOLECCHI
U SIBJICHUS

Beipaxxats ¢popmynamu
3aBHCUMOCTH MEK/y BEJu-
YUHAMM, MOJIETUPOBATh
peaibHbIE MPOIIECCHI.

1. Maremaruka.
Aunrebpa, 9 knacc,
OI'AOY AIIO
«AxaneMust
MuHnpocBemeHus
Poccuny»

2. lomamiaue
3a/laHusl.
Maremartuka.
DNEeKTPOHHBIN
o0pasoBaTeNbHBIN
pecype»
Jlomanaue
3aJlaHusl.
OcHoBHOE o0111Ce
oOpa3oBaHme.
Anrebpay, 7-9
kiacc. AO
«M3paTenbCeTBO
«[IpocBenienne»

I'eomerpus 7-9 kaacce (yriy0JieHHbI YPOBEHb)

ey yueOHOr0 Kypca




I'eomeTpusi Kak OJMH U3 OCHOBHBIX PAa3/C/IOB IIKOJBHOM MaTeMaTHKH, UMEIOLIUN CBOEU
[EeNbl0  00ECeYnTh HU3yYeHHE CBOWCTB M pa3MepoB (UTyp, HMX OTHOUIGHHH M B3aUMHOE
PacCIIOJIOKEHUE, ONUPACTCA Ha JIOTMYECKYIO, JOKA3aTeNIbHYI0 JUHUI0. «MaremaTuky yxe 3arem
YYHUTh HANO, 4YTO OHA YM B IOPAJOK IPUBOIUTY, — IUCAJ BEJIMKUN PYCCKUM yd€HBIM Muxaumin
BacunbseBud JIomoHOCOB. LIeHHOCTD M3y4YeHHsS TEOMETPUM B OCHOBHOM LIKOJIE 3aK/IF0YACTCA B TOM,
4TO O0OydJaroUMiics CMOXET Hay4YHUThCS IPOBOAMUTH JIOKA3aTeNIbHbIE PpACCYXIEHHs, CTPOUTH
JIOTUYECKUE YMO3aKIKYCHHs, JOKA3bIBaTh UCTUHHBIC YTBEP)KIEHUS M CTPOUTH KOHTPIPUMEPHI K
JIO)KHBIM, IIPOBOJUTH PACCY)KIEHUS OT IPOTUBHOIO, OTJIMYATh CBOMCTBA OT IIPU3HAKOB,
¢dopmynupoBate oOpaTHble yTBepxkaeHUs. Ocoboe 3HaueHUe [oKa3aTelabHas JMHUSA MMEET Ul
yIIIyONEHHOTO U3yUYCHUsI MAaTEMaTHKH.

BMmecte ¢ Tem He ciemyer 3a0biBaTh cioBa (paniy3ckoro maremaruka JKana Jpenonne,
MPEJOCTEPEraBIUIero yYUTeIsl OT W3IHUIIHEro (opMmainu3Ma, 0COOEHHO B OTHOIICHWH OCHOBAHUUN
reomeTpun: «4TO KacaeTcsi NeNMKATHOW MPOOJIEMBbl BBEICHHUS «aKCMOM», TO MHE Ka)KeTCsl, 4YTO Ha
MIEPBBIX MOpPax HYKHO BooOIIe n30eratb MPOM3HOCUTH camMo 3TO ciaoBo. C Apyroii xe CTOPOHBI, HE
clieyeT ymycKaThb HU OJHON BO3MOXKHOCTH JaBaTh IMPHUMEPHI JIOTUYECKUX 3aKIIOUYEHUH, KOTOPbIE
KyZAa B Oonbllell Mepe, 4eM UJesl aKCHOM, SBIISIOTCS HCTUHHBIMU M €JMHCTBEHHBIMH JIBUTATEIISIMU
MaTEeMaTHYeCKOT0 MBIIUICHU». BaykHO, YTOOBI y4EHUK, OBIACBIINN UCKYCCTBOM PaCCyKIaTh, MOT
IIPUMEHSTh €r0 U B OKpY’Karolled *U3HU. V1 B 3TOM COCTOUT BaKHOE BOCIIMTATEIbHOE 3HAUEHUE
M3Y4YEHUsI TEOMETPHHU, IIPUCYIIIEE UMEHHO OTEYECTBEHHON MaTeMaTHYeCKOU LIKOJIE.

Bropoii nenpio u3yuyeHUs reOMETpUM SIBISETCS HAyYUThCS HCIIONb30BaTh €€ B KAaueCTBE
MHCTPYMEHTA IIPH PEIICHUH KaK MaTeMaTUYECKHX, TaK M MPAKTUYECKUX 3a]ay, BCTPEUAIOUIUXCS B
peaIbHOM JKM3HU. YUEHUK JOJDKEH HAYYUTHCS OMPENENIUTh T€OMETPUUECKYIO (UTYpY, OMHUCATh
CIIOBaMU 4epTEX WU PUCYHOK, HAWTH TUIOUIA/Ib 36MENIbHOTO y4acTKa, pacCuuTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalens wiu TpedyeMble pa3Mepbl rapaxka s aBTOMOOWIS. DTomy
COOTBETCTBYET BTOpasi, BBIYMCINTENbHAS JIMHHS B U3YyYEHUU T'€OMETPUU B LIIKOJIE, HE MEHEE BAYKHAs,
yem nepBast. CriocoOCTBOBATh 3TOMY MOTYT 33/1a4d NMPAKTUYECKOT0 XapakTepa, IpyU pacCMOTPEHHUH
KOTOpPBIX MOXXHO 0OydaTh JeTell CTpOUTh MAaTeMaTHYECKHE MOJEJIM pEeAlbHbIX JKU3HEHHBIX
CUTYaluH, IPOBOJUTH BBIUNCICHHS U OLIEHUBATh aJIeKBATHOCTH MOJIyU€HHOTO pe3ynbraTta. Kpaiine
BAXHO NOJYEPKHUBATH CBA3M I'€OMETPUM C JPYTMMM IpeIMeTaMH, MOTHBHPOBATh HCIOJIb30BaTh
OTIpeJIeJIEHUs] T€OMETPUUECKUX (PUTyp M TMOHATHH, NTEMOHCTPUPOBATh NMPUMEHEHHE IMOJYyYEHHBIX
yMeHUH B pHU3UKe U TeXHUKE. DTH CBS3HM Haubosee sipko BUAHBI B TeMax «BekTtopbl», «Tpuronome-
TpUYECKHE COOTHOIIEHUs», «Meton koopauHaT» U «Teopema [Tudaropar.

Oco0eHHOCTh Kypca yriIyOIEHHOTO U3YUeHHS TEOMETPUU COCTOUT HE B TOM, UTO JOOABISIETCS
00JIbIIIOE KOTUYECTBO HOBBIX TEM, a B TOM, YTO yJallllecs: He MPOCTO 3HAKOMSTCS C ONPeIeIEHHBIMU
MOHATHSIMK, 2 YBEPCHHO OBIaJieBaloT WMH. CyIECTBYIOIMNUE TEMBI IMPOTPaMMBbl 0a30BOTO Kypca
TEOMETPUU H3y4YaloTCcsl Ha Oojiee TIIYyOOKOM YypOBHE, a ydamuecs TMPHOOPETaroT yMEHHS,
ImoMoraromue UM yBEPCHHO IMPHUMCEHATH CBOU 3HAHUA HE TOJBKO B MAaTCMATHUKE, HO U B CMCKHBIX
npeaMeTax, Mmpexac BCEro (1)I/I3I/IKG )51 I/IHCbOpMaTI/IKe, a TaKKC MMOJIb30BATHCA TOTYUYCHHBIMU 3HAHUAMHA
MIPY PEIICHUN MTPAKTUYECKHX 3a71ad.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

CornacHo ydeOHOMY IUIaHy, B 7-9 Kiaccax u3ydaeTcs YyriayOJ€HHBIH y4eOHBIH Kypc
«['eomeTrpusi», KOTOPBIM BKJIKOYAET CIEAYIOIIME OCHOBHBIE pas3ziensl coiepxkanus: «Hagana
reoMeTpun», «ITpe yronbHUkn», «OKpyKHOCTbY, «HUeTbIpEéxyronpHukn», «Ilomodue», «neMeHTsI
Tpuronometpumn», «llmomanu», a Takke «Meton koopamHaty, «BekTopb», «I[IpeobpazoBanms
IIJIOCKOCTH.



B yueOHOM TUlaHE Ha M3yYEHHE Kypca FeOMETPUHU Ha YIIIyOJEHHOM YPOBHE OTBOJHUTCS 3
yueOHBIX Yaca B HEJENI0 B TEUECHHE KaXAoro rojga odydenus. Beero 3a 3 rona obyuenus — 306
YacoB.

Conep:xanue yueOHOro Kypca (mo rogamM o0y4yeHnus)
7 kaacce
Hayasa reomerpun

HCTOpI/IH BO3HHUKHOBCHUS WU pa3BHUTHUA I'COMCTPUH. HavanpHble TOHATHS reoOMCTpPHH. Tqua,
ImpsmMasi, OTpPE30K, JIy4. ITonsarue 06 AKCHUOME, TCOPEME, NOKA3ATCIIbCTBE, OIIPCACIICHHUN.

Bzanmuoe PAacCIIOIOKCHHUEC TOYCK HA HpHMOﬁ. I/I3MepeHHe JJIMHBI OTPE3Ka, paCCTOAHUC MCKIY
TOYKaMU.

[Tonynnockocts ¥ yros. Bunbl yrios. M3MepeHue BennuyuH yrioB. BepTUKalbHbIE U
CMeXxHbIe yribl. llapainenbHble U EpIeHIUKYIIApHBIE IpsiMble. PaccTosHUE OT TOYKH A0 IPSIMOM.
buccekrpuca yria.

Jlomanas. Buner  nomasbix.  JlnuHa  gomaHoi.  MHoroyronbHuku.  llepumerp
MHOToyrojbHuka. [IoHATHE 0 BBINYKIIBIX U HEBBIIYKJIBIX MHOTOYTOJIBHUKAX.

[TepBrYHbIE PeCTABICHUS O PABEHCTBE (DUTYD, UX PACIOIOKEHUH, CUMMETPUH.
[Tpocreiimue noctpoenus. IHCTpyMEHTHI [Uis U3MEPEHUI U OCTPOCHUH.
TpeyroabHuKH

Buibl TpeyroabHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE, TYIIOYTOJIbHbIE, PABHOOEIPEHHBIE,
paBHOCTOpOHHME. MeauaHa, OUCCEKTpUca U BbICOTA TPEYrOJIbHUKA.

PaBencTBo TpeyronpHuKOB. llepBelii M BTOpOW MNpPHU3HAKH PABEHCTBA TPEYrOJbHUKOB.
PaBHOOe1peHHbIE TPEYTOJIBHUKH U UX cBoiicTBa. [Ipu3Hak paBHOOEApEHHOTO TpeyroabHuKa. Tpetuit
IIPU3HAK PABEHCTBA TPEYTOJILHUKOB.

COOTHOIIIEHHSI MEXYy CTOPOHAMHU W yriaMu TpeyrojibHUKAa. HepaBeHCTBO TpeyroibHUKA.
HepaseHcTBO 0 1yiMHE TOMaHOM.

Cummerpuunbie purypbsl. OCHOBHBIE CBOICTBa 0ceBOil cuMMmeTpuu. [IpumMepsl cummeTpun B
OKpPY’KaroIlleM MHpE.

IMapanueabHbie npsiMbie. CyMMa yIJIOB MHOTOYTOJIbHUKA

[TapamienbHOCTh TNPSMBIX, HUCTOPUYECKHE CBEAECHUA O mocryinare EBknaupa m o ponu
Jlo6aueBCKOro B OTKPBITUM HEEBKJIMJOBOH reomerpuu. CBOHCTBA M NPU3HAKU MapauIEIbHbBIX
npsambix. CyMMa yriioB TpeyrojbHUKa. BHemHue yrisl TpeyronbHuka. CyMMa BHYTPEHHUX YITIOB
MHOT'OYI'OJIbHUKA U CYyMMa BHEIIHMX YIJIOB BBIIIYKJIOIO MHOTOYTOJIbHUKA.

IIpsimoyroJibHbIe TPEYTrOJAbHUKH

[Ipu3Haku paBeHCTBA INPAMOYTOJBHBIX TPEYrOJIbHUKOB. [leplneHIuKynssp M HaKJIOHHAasd.
CBOICTBO MeIMaHbI MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, IPOBEAEHHOM K runoTeny3e. [IpaMoyronbHbIi
TPEYroJbHUK ¢ yriioMm B 30°.

Oxpy:xHOCTH

[ToHSTHST OKPYKHOCTH U Kpyra. DJIeMEeHTbl OKPYKHOCTU M Kpyra: LIEHTp, pajinyc, TUaMeTp,
X0pAa, UX CBOMCTBa. B3anmHOe pacnosioskeHne oKpyKHOCTH U npsiMoi. KacarenbHast u cexkymast K
OKpyXHOCTH. OKpY>KHOCTb, BIMCaHHas B yroi. lIpocreiimne nocTpoeHus ¢ MOMOIIBIO LIUPKYJIS U



JINHEWKH.
I'eomeTpuuyeckne MecTa TOYEK

[lonsitTue o reomerpuueckoM MecTe TodeK. [IpuMepbl reoMEeTpuuecKHuX MECT TOYEK Ha
IJIOCKOCTH. bruccekTpuca yria u cepeIMHHBIN NEPIEHIUKYIISP K OTPE3KY KaK FTeOMETPUUYECKUE MECTa
tTouek. OnucaHHas OKPYKHOCTb TPEYrojbHUKA, €€ eHTp. MeTo ] TeOMETPUUECKUX MECT TOYEK IPH
pElIeHNH TeOMEeTPUYECKUX 3a/1a4.

IHocTpoenusi ¢ MOMOIIbIO HUPKYJISA U JJUHEHKH

HCTOpI/I‘leCKI/IC CBCICHHUA. O06ocHOBaHUSA HpOCTCfII.HHX HOCTpOCHHﬁ, JTallbl 3aJa4du Ha
IIOCTPOCHHU, pCHICHUC 3aaY4 Ha ITIOCTPOCHUEC HUPKYJTIEM U JIMHEHKOM.

8 kiacc
YeTbIpEéXyroJabHUKH

[TapannenorpaMM, ero Nmpu3Haky U CBOKCTBA. [IpssMOyTronsHUK, pOMO, KBaJpaT, UX MPU3HAKA
u cpoiictBa. Tpaneuus. PaBHoOenpenHast Tpamenus, e€ cBOWCTBAa M Ipu3Haku. [IpsiMoyronbHas
Tpaneuus. CpeqHss JIMHUA Tpaleuuu.

CpeI[HHH JIMHUSA TpCYyroJIbHUKA. MeTton YABOCHUA MCEAWAHbI TPCYTIOJIbHUKA. TeopeMa (¢}
NnepeceuCHU MCIMaH TPCYroJIbHUKA.

Teopema @arneca, TeopemMa O HPOMNOPIUOHANBHBIX OTpe3kax. Teopema Bapunbona s
IIPOU3BOJILHOTO YETHIPEXYT OJIbHUKA.

LleHTpabHO-CUMMETPHYHBIC (PUTYPHI.
IMonodoue

[TogoOue TpeyronbHUKOB, Kodhduiment momodus. [IpusHaku momaoOusi TPEyroJbHUKOB.
[IpumeneHnue mMogoous MPH PEIICHUH TEOMETPUUECKUX M MPAKTUIECKUX 3a]1ad.

ITnomann

[TonsTue o miomaau. CeoiicTBa miomaaeit reomerpudeckux guryp. Ipocreiinme popmybl
JUIS TIIOLIAIM TPEYroJIbHUKA, apajienorpaMma, pomoa u tpanenuu. [lnomany mogo0HbIX Guryp.
OTHoIEeHNEe MI0MAAEH TPEYTrOJbHUKOB.

Teopema Iludaropa
Teopema [Iudaropa. Ilpumenenue Teopemsl [ludaropa npu pemeHnn npakTHYECKUX 3a1ad.
DJieMeHTbl TPUTOHOMETPHH

CuHyc, KOCHHYC, TQaHT€HC M KOTAHT'€HC OCTPOrO yIjia MpsIMOYTOJBHOTO TPEYroJIbHUKA.
Tpuronomerpuueckue ¢ynkuun yrinoB B 30° 45° u 60°. IIponopiuoHaibHBIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yriabl u ‘IeTpréxyFOHBHHKI/I, CBABAHHBIEC ¢ OKPYKHOCTBHIO

BnucanHblE M LEHTpaJIbHBIE YIJIBI, YroJl MEXIy KacaTelIbHOM M XOpAOH. YTJIBI MEXIY
XOpAaMHU U CEeKYIIUMU. BrircanHbIe 1 Ol CaHHbIE OKPYKHOCTH TPEYTOJIbHUKA U YETHIPEX YT OJIbHUKH.
CBoiicTBA W TPHU3HAKM BIMCAHHOTO YETBIPEXYrOJbHHUKA. B3anMHOE pacmnojoKeHue ABYX
okpykHoctelt. Kacanue okpykHocten. O0mue kacaTenbHbIE K IByM OKPYKHOCTSIM.

9 kJjacce

Pemenue TpeyroibHMKOB



Cunyc, kocunyc, TanreHc yriioB ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@opMmyisl IpuBeeHus. Pemenne tpeyronsHukoB. Teopema KOCHHYCOB U Teopema CuHycoB. Pere-
HUE NPAKTHUYECKUX 3a7ad C MCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CUHYCOB. Pelienue
3a7a4 r€OMETPUYECKON ONTUKHU.

Tpuronomerpuueckue Gopmysbl i IUIOMIAM TPEYrojibHUKA, MapajuieorpaMma, pomoa,
tpaneuun. @opmyna ['epona. dopmyria maom@aan BHITYKIOrO YeTHIPEXYTOIbHUKA.

Iloxo0ue TpeyroibLHUKOB

Xopabl ¥ MOAOOHBIE TPEYTOJILHUKUA B OKPY)XHOCTU. Teopema O IpOM3BENEHUU OTPE3KOB
XOpZA, TEOpeMBl O IPOU3BEACHHM OTPE3KOB CEKYIIMX, TeOpeMa O KBaApaTe KacaTeJIbHOM.
[IpuMeHeHne npu pemeHun reomeTpudeckux 3agad. Teopemel Uesbl m Menenas. Ilonstue o
TOMOTETHH.

MeToa KOOpPAUHAT

VYpaBHeHUEe TPsAMON Ha IJIOCKOCTU. YTJIOBOH Ko3(DduumeHT u CBOOOAHBIN UJIeH, WX
reomMeTpuueckuil cmbicia. llapamienbHOCTh M NMEPHEHIUKYISIPHOCTh MNPSAMBIX (Yepe3 yriIoBOH
kod(durueHr).

VYpaBHeHue OkpyxkHOCTH. HaxoxaeHue mnepeceyeHuid OKPYKHOCTEW U NpsIMBIX B
KoopauHatax. PopMmyna paccTossHUA OT TOukM 10 mpsmou. [lmomane mnapamienorpamMmma B
KOOpJMHATaX, MOHATHE 00 OpPUEHTUPOBAHHOM IUIomAnu. [IpuMeHeHue MeToga KOOpIWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3aauax.

BekTops!

BCKTOpI)I Ha mIockoctd. CJI0KEHHE U BBEIYUTAHUE BCKTOPOB — IIpaBuJia TPCYroJIbHUKAa U
ImapajjiciorpaMmma. YMHOXKEHUE BCKTOpa HAa YHCJIO. KOOpI[I/IHaTBI BCKTOpa. CnoskeHue ¥ BRIYUTaHHUE
BCKTOPOB, YMHOXXCHUC BCKTOpPA HA YUCIIO B KOOpAUHATAX. HpI/IMeHeHI/Ie BCKTOPOB B CI)I/ISI/IKG, LHCHTP
Macc.

[TonsTe o Oa3uce (Ha miockocTu). Paznoxenuss BekTopoB Mo 0Oaszucy. CkanspHOe
MIPOU3BE/ICHNE BEKTOPOB, I€OMETPUYECKHA CMBICI M BBIPAKCHHUE B JIEKAPTOBBIX KOOPJIMHATAX.
JIMCTpUOYTUBHOCTh CKAIIPHOTO Tpom3BeaeHus. CKalsIpHOE TPOW3BEICHHUE M IMPOCIHPOBAHHE.
[IpuMeHEeHHE CKaSIPHOTO TMPOU3BEACHHUS BEKTOPOB JIJIi HAXOXKJICHUS JUIMH W YyIJIOB. PerneHue
T€OMETPHUYECKUX 33124 C IIOMOIIBIO0 CKAJIIPHOTO MTPOU3BEICHUS.

JITMHA OKPYKHOCTH M IJIOLIA/Ab KPyra

[TpaBuibHBIE MHOTOYrOJIbHUKH. [lnHa okpykHOCTH. I'pajycHas M paaunaHHas mepa yria,
BBIYHCIIEHHE AJIMH YT OKpYyKHOCTeH. [Imomans kpyra, cekropa, cermeHnTa. Mcropuueckne cBe1eHUs
00 U3MepeHHH JJIMHBI OKPYKHOCTH U TUIOIAAN KpyTa.

JBHKEeHHUS MII0CKOCTH

LlentpanpHass cummerpus. llenTpanbHo-cummerpuunbie ¢urypsl. [loBopoTr. OceBas
cumMeTpusi. Urypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapannensHslil mepeHoc.

[TonsiTue ABM>XEeHUS U ero cBoiicTBa. PaBeHcTBO (huryp. [IposiBieHus cummeTpuu B Ipupoe,
KUBOIMMCH, CKYJIBNTYype, apxutekrype. Kommnosunuu nsuxeHuit (mpocteiimue mpumepsi). [pu-
MEHEHHE B FT€OMETPUYECKUX 3aadax.



I[InanupyeMble peAMeTHBIE Pe3YJIbTAThI 0CBOEHHUS padoueil mporpamMmsl (110 rogam
o0yueHust)

OcBoenne yuebHoro kypca «['eomerpusi» Ha yriyOonéHHOM ypoBHE B 7—9 Kilaccax TOJIKHO
obecreunBaTh JOCTIKEHHE CIETYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

7 Kjacc

Pacno3naBaTthb HN3YUYCHHBIC T'COMETPHUUYCCKUE (bl/Il"ypBI, OIMPCACIIAT HX B3aUMHOC
PacCIIoJIOKCHHC, I/I306pa)I(aTB TCOMETPHUICCKUC (bHprBI; BBIIIOJHATh YCPTECKU 110 YCIIOBUIO 3adavu.
I/I3Mep${Tb JINHEHHBIE U YIJIOBBIEC BCIIMYMUHBI. Pemate 3aga4d Ha BBIYHCICHHUC IJIMH OTPE3KOB U
BCJIMYHH YI'JIOB.

JleJaTh NPUKUAKY U OLIEHKY JINHEWHBIX U YIVIOBBIX BEJIMYUH IIPEIMETOB B pEalbHOM KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazmuuaTh pa3Mepsl ’TUX 0OBEKTOB I10 MOPSIKY BETHYUHBI.

CTpouTh UYepTeKU K FTEOMETPUUECKUM 3a]]a4aM.

ITonb30BaThCA IIpu3HaKaMu paBCHCTBA TPCYTOJbHUKOB, HWCIOJbB30BATh IMPHU3HAKU U
CBOMCTBA paBHO6CI[peHHBIX TPCYTr'OJIbHUKOB IIPpU PCIICHUHN 3a1a4.

HpOBOIIPlTL JIOTUYCCKUC PACCYKACHUS C UCIIOJIb30BAHUEM I'COMCTPUICCKUX TCOPEM.

IToab3oBaThCs [NpU3HAKaMH pPAaBCHCTBA IMPSAMOYTOJIBHBIX TpPCYroJIbHHUKOB, CBOMCTBOM
MCAMAHBI, HpOBeHéHHOﬁ K THUHOTCHY3C IMPsAMOYI'OJIbHOTO  TPCYr'oJIbHUKA, B pCIICHUH
reoOMCTPHUICCKUX 3a1aa4.

OnpenensiTh napauieIbHOCTh HPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT C HUMU
cexymas. OnpeaensaTs MapasiebHOCTh NMPSAMBIX C NOMOIIbIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroM MpsIMOM.

Pemars 3a71aun Ha KJeTyaTol Oymare.

HpOBO)_II/ITb BBIYMCJIICHUA W HaXOJUTh 4YHCIOBBIC U 6YKBCHHI>IC 3HAQ4YCHUA YIJIOB B
TCOMCTPHUYCCKUX 3a/ladaX C UCIIOJIb30BAHUCM CYMMbI YIJIOB TPEYT'OJIbBHUKOB U MHOTOYTOJIBHUKOB,
CBOICTB Y1JoB, O6pa3OBaHHBIX Ipu NEpeCCUCHUN JBYX MapaJlJICJIBbHBIX TPAMBIX ceKymeﬁ. Pemrate
MPAKTUYCCKUE 3aJ1a41 HAa HAXOKACHUEC YIJIOB.

Baaners nonsituem reomerpuueckoro mecta Touek (I'MT). Onpenenars OuccekTpucy yria
U CEpeMHHBIN NepIeHANKYISAp K OTPE3Ky Kak TeoMeTpuyeckrue Mecra Touek. [loiap30BaThCs MOHS-
teMm 'MT npu 1oka3aTenbCTBE TEOMETPUUIECKUX YTBEPKACHUN U IIPU PEILICHUH 3a]1a4.

(I)OpMyJ'II/IPOBaTL OIIPCACIICHUA OKPYXHOCTH U Kpyra, XOpAbl U AUAMCTpa OKPYKHOCTH,
YBEPCHHO BJIAZICTh UX CBOMCTBaMM. Y METh JIOKA3bIBaTh U MNPUMCHSATH 3TU CBOMCTBA Ipu peuICHUN
3aaa4.

Biaajers moHsiITHEM ONMCAaHHOM OKOJIO TPEYTrOJIBHHUKA OKPYXHOCTH, YMETh HAXOJIHUTh €€
1eHTp. J{oka3pIBaTh U UCIIOIB30BATh (DAKTHI O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYroJIbHUKA IIepeceKa-
IOTCSI B OJTHOM TOYKE, U O TOM, YTO CEpPEAVHHBIE MEPIEHAMKYJSAPbl K CTOPOHAM TPEYroOJbHHKA
MEePECEKAIOTCS B OJTHOM TOUKE.

Baagers moOHsAATMEM KacaTebHOW K  OKPY)KHOCTH, IIOJIb30BaTbCid TEOPEMOU O
MEePIEHANKYISIPHOCTH KacaTeIbHOM M pajuyca, MPOBEAEHHOIO K TOYKe KacaHus. Jloka3bIBaTh
PABEHCTBO OTPE3KOB KACATEJIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJJHOM TOYKHU, U IIPUMEHSATH 3TO
B PELICHUU T€OMETPUYECKUX 3a/1a4.

I[0K33I>IB3TL H NMPUMEHATD HpOCTGﬁLHHC reOMCTPHUYCCKUC HCPABCHCTBA, IMOHUMATL HX



MIPAKTUYECKUM CMBICIL.
IIpoBOANTE OCHOBHBIE T€OMETPUUECKHE ITIOCTPOEHUS C TOMOIIBIO HUPKYJIS U JIMHEHKU.
8 ki1ace

Pacmo3HaBaThb OCHOBHBEIC BHIBI I-IeTpréX}/I‘OJII:HI/IKOB, nUX J3JICMCHTHBI, II0JIb30BaThbCA HX
CBOMCTBaMH npu peIICHUHU TCOMCTPUYCCKUX 3ajad. Pazanuate IIPpU3HAKKN H CBOMCTBaA
ImapajieiorpaMmma, p0M6a U IPsAMOYT'OJIBHUKA, JOKa3bIBaTh X U YBEPCHHO ITPUMCHSATD ITPU PCHICHUN
IreOMECTPHUYCCKUX 3aaa4.

Hcnonb3oBaTh CBOMCTBA TOYKM IE€peceUEHUs MeIuaH TpeyroibHUKa (LEHTpa Macc) B
pEelIeHnH 3a/1au.

Biaagers moHATHEM CpeIHEH JIMHUM TPEYrOJIbHUKA U TPAIllelUH, IPUMEHATh UX CBOMCTBA
IPU PCIIEHUH TIeOMETpUYEeCKuX 3amad. HMcmone3oBare Teopemy ameca U TeopeMy O
[IPONOPLUOHAIBHBIX OTPE3KaAX, IPUMEHSTh UX JUIsl PELICHUS ITPAKTUYECKUX 3a/1a4.

Pacno3HaBaTh LIEHTpaJIbHO-CUMMETPUYHBIE (UIYpbl U HCIIOJIB30BaTh HUX CBOWCTBA IIpU
pelieHuu 3a1ay.

BuiajieTb NOHATHAMM 10100US TPEYTOJILHUKOB, KO3 (PUIIMEHTa I0JOO0HS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJOOHBIX TPEYrOJIbHUKOB. VIMeTh IpeicTaBiIeHHe O MpeoOpa3oBaHUM MOJ00US U O
noo0HbIX (urypax. Ilonp3oBaTbes mnpu3zHaKamMu MOJO00US TPEYrOJBHUKOB IPH  PELICHUU
reOMeTpUYEeCKnX 3axad. Jlokas3plBaTh W NPUMEHATh OTHOUICHUS NPONOPLHMOHAIBLHOCTH B
MIPSIMOYTOJIBHBIX TPEYrojbHUKax. [[puMeHsaTh mog00Hue B IPaKTUYECKUX 3a/1adax.

BbIBOAMTH W HCHOJIB30BATH MpocTedme (OpMyIJbl IS TUIOIIAIU TPEYroJIbHHKA,
napajiejorpamMmma, pomba © Tpaneuuu. BberauciiaTh (pa3iMYHBIME - CIIOCO0aMM)  TUIONIAIb
TPEYroJbHUKA U IJIOLAAN MHOTOYTOJIBHBIX QUTYp (MONB3YACH, T/Ie HEOOXOIUMO, KAIbKYISITOPOM).
3HaTh OTHOIIEHHE IJIOM[aeH MOJOOHBIX (DUTYp M MPUMEHSTH MPU pelIeHUH 3aaad. [IpumMeHsTh
MOJIyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a]a4ax.

ITonb30BaThCA TeopeMofI HI/IQ)aropa JJI peIICHUA TCOMETPUUCCKUX U MTPAKTUYCCKUX 3a/1aY.
CTpOI/ITB MAaTCMAaTUYCCKYIO MOACIIb B IPAKTUYCCKUX 3a/ladax, CAMOCTOATCIIbHO ACIaTh T-IepTé)K " Ha-
XOJUTb COOTBECTCTBYIOIIUE JTJIMHBI.

Baagers NOHATHEM BIMCAaHHOTO U EHTPAJIBHOIO YIUIA, yIJla MKy KacaTeJIbHON U XOPAOH,
ONMCAaHHOM M BIMCAHHOM OKPYKHOCTH TPEYrOJbHUKA U YETHIPEXYrOJbHUKA, IPUMEHSITh UX CBOW-
CTBa IIPU PELICHUM 3a/1a4.

HpI/IMeHHTL TIOJIYYCHHBIC 3HAHUA HA MPAKTUKC — CTPOUTH MATEMATUYCCKUC MOICIN IJIA
3aaaq peaHLHOﬁ JKU3HHU U IIPOBOJAUTHL COOTBECTCTBYIOIHNE BBIYHUCICHUA C IPUMCHCHUCM HO,[[O6I/I$[ n
TPUTOHOMCTPUU (HOHBBYSICB, e HCOGXOI[I/IMO, KaJ'IBI(y'JBITOpOM).

9 kjaacc

3HaTh TPUTOHOMETpPUYECKHE (YHKIIMH OCTPBIX YIJIOB, YMETh HAXOJUTh C MX ITOMOIIBIO
pa3IMyYHbIe  DJIEMEHTBhl  MPSIMOYTOJIBHOTO  TPEYrojbHHKa  («pelieHue  MpsIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxonuTh (Cc MOMONIbIO KaJbKYJISTOpa) MJWHBI W YIJIBI Ui HETaOIWYHBIX
3HAYEHUMN.

ITonb30BaThCA q)OpMyJ'IaMI/I IMpUBCACHUA U OCHOBHBIM TPUTOHOMCTPHUYCCKUM TOXKIACCTBOM
JUUISI HaX0XKJI€HUS COOTHOIIICHUI MCKAY TPUTOHOMCTPUUICCKUMU BCIIMYUHAMU.

I[0K33I>IBaTL TCOPEMY CHHYCOB U TCOPEMY KOCHHYCOB, NPUMCHATH UX U HAXOXKICHUS
PAa3JIMIHBIX 3JICMCHTOB TPCYT'OJIbHUKA (((pCI_HeHI/IC TpeyFDHBHHKDB»), I[IpU pCIICHUU TCOMCTPHUICCKUX



3anad. [ IpumMeHaTh oy4eHHbIe 3HAaHUS [IPU PELICHUN ITPAKTUYECKUX 3a1a4.

IIpuMeHATH TPUTOHOMETPUIO B 3a7auyax Ha HAXOXKACHME IUIOLIA/IM, BBIBOAUTH U BIAJEThH
TPUTOHOMETPUYECKHUMH (popMyTaMHu A TUIOIIAAM TPEYTrOJNIbHUKA, MapajiesiorpaMMa, pomoa,
Tparelyy, BBIBOJUTh W NPUMEHATh (opmyny I'epoHa u Qopmyny A MIIOMIaau BBITYKIOTO
YETBIPEXYTOJIbHUKA.

HmeTh npeacraBiieHUe 0 TOMOTETHH, IPUMEHSTh B IPAKTUYECKUX CUTYaLIHUSX.
HUcnoab3oBarsb TeopeMbl YeBbl 1 MeHemnas py pelieHnu 3a1ad.

Hcnosb30BaTh TEOPEMBI O BIIMCAHHBIX YIUIAX, YIJIaX MEXAY XOpJaMu (CEKYIIMMU) U YTJIe
MEXK]1y KacaTeJIbHOM U XOPJI0M IPH PEIICHUU TeOMETPUYECKHUX 3a7a4. [[oka3piBaTh U NPUMEHATH Te-
OpeMBbl O TMPOM3BEACHUU OTPE3KOB XOpA, O NPOU3BEACHUM OTPE3KOB CEKYIIHUX, O KBaJpare
KacaTeJIbHOM.

Bianers MOHSATHEM KOOPAMHAT HA IUIOCKOCTH, PabOTaTh C ypaBHEHHEM MPSIMOW Ha
IUTIOCKOCTU. Brianerp mOHATHSIMH YriaoBoro kodddguumeHta u cBOOOAHOTO 4jIeHA, MOHUMATh MX
reOMETPUUECKUI CMBICI U CBSI3b YIJIOBOr0 KO3(puiineHTa ¢ Bo3pacTaHueM U yObIBaHUEM JTMHEHHON
¢byHKkuMU. YMeTh peliaTh METOJOM KOOpAMHAT 3a/auyM, CBSI3aHHBbIE C MApaUIeNbHOCTBIO HU
NEePIEHAUKYJIIPHOCTBIO MPSAMBIX, IEPECCUCHUEM MPSAMBIX, HAXO0XK/IEHUEM TOUEK IIepeCceUeHMs.

BoiBOoAUTL U BlaAETh ypaBHEHUEM OKPYKHOCTU. Mcrmosib30BaTh METON KOOPAMHAT IS
HAXOXKJICHHUS MIEPEeCeUeHN OKPY>KHOCTEH U MpsIMBIX. Biiagets opmynamMu paccTOSHUS OT TOUKH JI0
NpsIMOM, IUIOLIAJM MapajuleJorpaMMa B KOOpJAMHATaX, UMETh IOHATUE 00 OpPHUEHTHPOBAHHOMU
momanu. llosp30BaThCs METONOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro IpU PELICHHUH
F€OMETPUYECKUX M IPAKTUYECKHX 3anad. [IpuMeHATp MeToJ KOOpAHMHAT B  IPAKTHKO-
OPHUEHTUPOBAHHBIX FT€OMETPUYECKUX 3a1adax.

Baagers noHstuem BCKTOpAa. YMeTh CKIaabpIBaTh U BELIYUTATh BCKTOPbI, YMHOXATbh HA YUCJIO,
BJIAZICTDh IIpaBUJIaMH TPCYT'OJIbHUKA U IapalIejiorpaMma. Bnanets MPAKTUYCCKUMHU UHTCPIIPETALIN -
SAMHU  BCKTOPOB. YBepeHHO MMOJIb30BAaThCs KOOPpAHWHATAMH BCKTOpPA. Bnaners crnoxeHueM u
BbIYUTAHUEM BCKTOPOB, YMHOKCHHUEM BCKTOPA HA YHMCJIO B KOOpAWHATAX.

Hmets npencraBinenne o Oasuce (Ha IJIOCKOCTH). PackiagpiBaTh BEKTOPHI MO Oa3wuCy.
PaCKJ'IaI[BIBaTB BCKTOPBI CUJI C TOMOMIBIO MPOCHUPOBAHUA U TPUTOHOMCTPUICCKUX COOTHONIECHUH.
[IpuMeHsTh MOoTy4YeHHbIE 3HAaHUS B IPOCTEUIINX (PU3NUECKUX 3aauax.

Baagers NOHATHEM CKAISPHOIO MPOU3BENEHUS BEKTOPOB, IOHUMATh €r0 F€OMETPUYECKUN
CMBICI M YBEPEHHO IIOJIb30BATHCA €r0 BBIPAKEHUEM B JIEKapTOBBIX KOOpJAMHATAX. 3HATh
TUCTPUOYTUBHOCTh CKAISPHOIO MPOM3BEACHUS U €ro CBs3b C IpoenupoBaHueM. IIpuMeHsTH
CKaJISIPHOE IPOU3BEACHHUE BEKTOPOB ISl HAXOXKACHMS UIMH M YIVIOB. Pemare reomeTpuyeckue
3aJ1a4M ¢ IOMOUIbIO CKaJISIPHOIO IPOu3BeieHus. Vcnonp30BaTh CKaISIpHOE ITPOU3BELEHNE BEKTOPOB
B ajireOpandeckux U (PU3MUECKUX 3a7adax.

Baagers NOHATHAMHM NPAaBWIBHOIO MHOIOYTIOJBHHKA, JUIMHBI OKPYXHOCTH, JUIMHBI JIYTH
OKPY’KHOCTH Y PAJIMAHHOW MEpHI yIJia, BBIYUCIATH IJIOMAb Kpyra 1 ero yacreil. [lonnmars cmbica
yucna. [ [puMeHsaTs noaydeHHbIe yMEHUS PU PELIEHUN NMPAKTUYECKUX 3a/1a4. 3HaTh HCTOPUYECKUE
CBeJleHUs 00 M3MEPEHUH ITTMHBI OKPYKHOCTH U TUIOLIAIN KPYTa.

Hmetnb MMpeACTaBJICHUC O Hp606pa3OBaHI/II/I IIJIOCKOCTH, O ABHMIXCHUAX. Haxoauth OoCH,
HCHTPBI CUMMCTPUU (I)I/Il" Yp, LOCHTPHI IOBOpPOTA, HAXOAHUTHL KOMIIO3HUIIUN HpOCTCﬁH.IHX
npeo6pa30BaH1/H7L HpI/IMCHHTL ABUIKCHUS TNIOCKOCTHU IIPU PCIICHUU I'COMCTPUICCKHUX 3a/1a4.



HpI/IMeHﬂTb IMMOJIYYCHHBIC 3HAHUSA HA MPAKTUKC — CTPOUTH MATCMATUYCCKUC MOJACIIN IJIA

3a]a4 peaybHOM KU3HHU U TMPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHUS C TPUMEHEHUEM TOJ00HS U
TPUTOHOMETPUUYECKUX (PYHKUUH (ITOJB3YSICh, TJI€ HEOOXOIMMO, KATbKYIATOPOM).

TemaTu4eckoe NUIaHNPOBaHUE Y4eOHOro Kypca (1o rogam o0y4eHust)

7 knace (102 v)
JIeKTPOHHBbIE
HasBanmue OcHOBHBIE BHBI
OcHoBHOE (undgposbie)
pa3aena (TemMbl) NeATEJLHOCTH
coJep:KkaHue o0pa3oBaTe/ibHbIE
(4ucJs10 yacoB) o0yyaromuxcst
pecypchl
Hauana Hcropus 3HAKOMUTHCS C UCTOPUEH 1. MaTtemaruxka.
reoMeTpHu. BO3HUKHOBEHUS U pa3sBUTHS T€OMETPUH, I'eomerpus, 7
Ipocreiimme pa3BUTHA TEOMETPUU. | IPUMEHEHUEM I'€OMETPUU B kiacc, DI'AOY
reoMeTpuYecKue peanbHON KU3HU. HITO «Axanemus
HauanbHbie nouaTus
HUTYPBI M UX ®opMynHpoBaTh OCHOBHBIE | MUHIIPOCBEIIEHHS
b YIU) reometrpuu. Touka, PMYJTHp P m
CBOliCcTBA. MOHSATUS, ONPEACICHUS U Poccuny»
npsiMasi, OTPE30K, JIy4.
HN3mepenue AKCHOMBI.
[TonsiTue 06 akcuome,
reoMeTpu4YecKux

BeJIMYMH (28 1)

TeopeMe, T0Ka-
3aTeJIbCTBE,

OIIPENIEIICHUN,

CBOIICTBE, ITPU3HAKE.

B3aumnoe
pacIoIOKEHUE TOUEK
Ha IIPSIMOiA.
N3mepenne mnHbI
OTpE3Ka, PACCTOSTHUE
MEXy TOYKAMU.

[TonynnockocTs u
yroi. Buaer yrios.
W3mepenue BennuuH
YTJIOB.

Beprukanbusie u
CMEXXHBIE YIJIBL.

[TapannensHble 1
MIEPIEHIUKYIAPHBIE
HpsIMBLE.

buccektpuca yria.

Jlomanas. Buabl
JIoMaHbIX. JlmuHa

Pacnio3naBate n3y4eHHbIE
reoMeTpruIecKue GUrypsl,
OTIPENIeNIATh UX B3aUMHOE
pacIioyio’KeHNe, BBIITOIHATh
4epTEX MO YCIOBHIO
3agaqn. M3mepars

JVHENHBIE U YTIIOBbIE
BEJINYMHBI TEOMETPUUECKUX

U IPAKTUYECKUX OOBEKTOB.

OmnpenensTs «Ha rias3»
pa3Mephl pealibHBIX 00BEK-
TOB, IPOBOJIUTH TPYOYIO
OLIEHKY UX pa3MepoB.
Pemate 3a1aun Ha
BBIYHCIICHUE JITTMH
OTPE3KOB U BEJIMYHH YTJIOB.

Pemate 3amaun Ha
B3aMMHOE PACIIOJIOKEHHE
reOMEeTPUUYECKUX PUTYp.

[IpoBouTH
KJIacCU(UKALIUIO YTIIOB,
BBIUNCIISITH JIMHEHHBIE U

YIJIOBBIC BCIIMUHWHEI,

JIOMaHOM. IPOBOAUTH HEOOXOUMBbIE

MHOroyroiabHUKH. JI0Ka3aTeIbHBIE
ITepumerp pacCyXICHHUS.

MHOTOYTOJIbHIKA. Bbruucinsate nepumerpsl

2. loMamraue
3a/IaHMS.
MaremaTuka.
DIIeKTPOHHBII
00pa3oBaTeNbHbIN
pecype»
Jlomanaue
3a/1aHHMS.
OcHoBHOE o0111ee
oOpa3oBaHHe.
I'eomerpusy», 7-9

kiacc. AO
«M3maTeancTBO
«[IpocBemenue»




ITonstue o BBITYKJIBIX
N HCBBIITYKJIBIX MHOT'O-

YTOJIbHUKAX.

WNHcTpymMeHTsI 1u1s
HU3MEpPEHUI U T0-

MPOCTEUIINX QUTYD,
JIoMaHbIX. PazanuaTth
BBIMTYKJIbIE U HEBBITYKJIbIE
MHOT'OYTOJIbHUKH, PaBHbBIC

(dburypsr.

CTPOECHUI [IpoBoauTh mpocreitmme
MOCTPOCHHUS U U3MEPEHHUS C
MOMOIIbI0 HHCTPYMEHTOB
TpeyrojbHukH Menuana, Pacnio3naBats napel 1. MaTtemaruxka.
(19 v) OHCCeKTpuca U BbICOTa

TPEYTrOJIbHUKA.

PaBeHcTBO
TPEYrOJIbHUKOB.
[TepBblii 1 BTOpOU
MIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB.
PaBHOOEIpCHHBIC
TPEYTOJIbHUKU U UX
ceorcTia. [IpusHak
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.
Tpernii npu3HaK
paBeHCTBa Tpey-
TOJIbHUKOB.

@urypsl ¢ 0CEBOI
cumMmerpuen. [pu-
Mepbl CUMMETPHUH B
OKPYKAIOILIEM MUDPE

3aHHUEM MPU3HAKOB).

TPEYTrOJIbHUKOB B I'€OMC-

(c ykazaHueM MpU3HAKOB)

BriBoauTh ciieacTBUA
(paBeHCTB
COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABCHCTBA
TPEYrOJIbHUKOB.

Hcnonp3oBarh NpU3HAKU
pPaBEHCTBA TPEYTOJILHUKOB
B PEIICHUH
r€OMETPUYECKHX 3a/1a4.

dopMynIHMpoBaTh
orpezeneHus: OMCCEKTPUCH,
BBICOTHI, MEIMAHBI
TPEYTOJIbHUKA;
CEPEUHHOIO MEPIIECH-
JUKYJIIpa OTPE3Ka;
NepuUMeTpa TPEyrojbHUKA,
OCH CUMMETPUHU (QUTYPBHI.

Pacnio3znaBath Gurypsl c
OCEBOI CUMMETpPHE.
PaznuuaTh noHsTHSA
CBOWCTBA U MPU3HAKA,
dbopmynupoBaTh
COOTBETCTBYIOIIHE
JIOTMYECKUE YTBEPIKICHHS.

,HOKaSI)IB aTb U IPUMCHATDH

CBOMCTBA U ITPU3HAKU

PaBHBIX TPEYTrOJILHUKOB Ha
TOTOBBIX YEPTEKAX U HA
KJIeT4aToi Oymare (¢ yka-

OmnpenensTh mapsl paBHBIX

TPUUECKUX KOHPUTYpALIUIX

I'eomerpus, 7
knacc, DI'AOY
JIIO «Axanemust
MuHnpocBenieHus
Poccuny»

2. loMamraue
3a/IaHHS.
. Maremartuka.
DIIeKTPOHHBII
00pa3oBaTeNbHbIN
pecype»
Jlomanaue
3a/IaHHS.
OcHoBHOE 0011IEE
oOpa3oBaHHe.
I'eomerpusy, 7-9
kiacc. AO
«M3maTeancTBO
«IIpocBenieHne»

PaBHOOEIPEHHOTO




TPEYroJIbHUKA B PELICHUU
F€OMETPUYECKUX 3a/1ad.

Crpouts uepTexu, pemarb
3aJa4u C IOMOIIBIO Ha-
XOXJIEHUs paBHbBIX
TPEYrOJbHUKOB.

Hcnonp3oBathk nupoBbie
pecypchl Uit TOCTPOCHHUHN
UCCJIEI0BAHNS CBOMCTB
u3ydaembIxX puryp u
KOH(UTypaIuii

Mapasnesn-
HocTh. Cymma
YIJIOB MHOT'O-

yroabuuka (15 v)

[TapannensHOCTH
npsiMbix. CBOICTBA U
MIPU3HAKU
napajuieIbHbIX
npsambix. CymMma
YIJI0B TPEYrOJIbHUKA.
Bnemnue yribl
TpeyroibHuka. Cymma
BHYTPEHHUX YIJIOB
MHOT'OYTOJIbHUKA U
BHEILIHUX YTJIOB
BBIITYKJIOTO MHOTO-
YTOJIbHUKA

dopMyIHpoBaTh MOHATHE

napauieIbHbIX IPSIMBbIX,

HAXOWUTh MPAKTUUYECKHE
IPUMEPBHI.

3HAKOMUTBCA C UCTOPUEH
pa3BUTHUS TCOMETPHH,
MSTBIM [TOCTYJIATOM
EBximmna, 3HaueHuem padbor
JloGaueBckoro.

N3yuaTh cBOICTBA yIIIOB,
00pa30BaHHbBIX MIPH NEpe-
CEYEHNHU NapaJUIeIbHBIX
MPSAMBIX CEKYIIEH.

IIpoBOINTH TOKA3aTENBCTBA
MapajuIeIbHOCTH ABYX
MPSIMBIX € ITOMOILBIO YIJIOB,
00pa30BaHHBIX NPU
NIEPECECUCHUH DTUX IIPSIMBIX
TPEThEN MPSIMOIA.
Pa3nuuate cBolicTBa U
IIPU3HAKU NapajuIeIbHBIX
MPSIMBIX, IPUMEHSATH UX
IIpU PELICHUH T€OMETPH-
YECKHX 3a/1a4.

Brraucnsars cymmy yriioB
TPEYTOJIbHUKA, CYMMY
BHYTPEHHUX YIJIOB
MHOT'OYTOJIbHUKA U
BHEIIHUX YTIJIOB BBIITYKJIOIO
MHOT'OYTOJIbHHKA.

Haxomaute uncinoBwie 1
OyKBEHHBIE 3HAYCHUS YTIIOB
B F€OMETPUUECKUX 3a7adax




0 CyMME€ YIJIOB
TPEyroJIbHUKA U MHOI'O-

YT OJIbHUKA.

[TpuMeHsTh Moy4eHHbIe

3HaHUA IIPpHU pCIICHUU

C UCITOJIB30BAHUCM TCOPCM

Ilepnenaukynsp u
HAKJIOHHAS.

CBOMCTBO MEIMaHBI

MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,

MPOBEAEHHOMN K TUIIO-

TEHY3e€.

IIpssMOyTONBHBIN
TPEYTOJIBHUK C yIJIIOM
B 30°

3

MOJIYYCHHBIC 3HAHUS TIPU

PEIICHUU T€COMCTPUICCKUX

Hcnons3oBaTh TMOJIYYCHHBIC

TPEYTOJIbHUKOB.

OmnpenensiTe mapsl paBHBIX
HPSIMOYTOJIBHBIX TPEy-
TOJBHUKOB Ha KJIETYaTOn
Oymare u B reoMeTpuye-
CKUX KOHpUTypausx (¢
YKa3aHUEM MPU3HAKOB).
Hcnonws3oBark npu3HaKu
paBeHCTBA MPSMOYTOJIEHBIX
TPEYrOJILHUKOB,
HEPABEHCTBO O HAKJIOHHOU
U TIEPIICHINKYIISIPE B
pEIIeHUU TeOMETPUIECKIX

3a1ad4.

JloKa3pIBaTh CBOMCTBO

M€JIMaHbI IPSIMOYTOJIBHOT'O

TUIOTEHY3€, U CO-
OTBETCTBYIOLUI MPU3HAK;
CBOICTBA U IPU3HAKU
IPSIMOYTOJIBHOTO
TPEYroJIbHHUKA C YIJIOM B

30°. [IpumeHsTH

3aad.

Pemats 3a1aun Ha
IIPUMEHEHNE CBOMCTB
IIPSIMOYTOJIBHOT'O

TPEYTrOJIbHUKA.

aJla4y MpU PELICHUH

MPAaKTUYCCKUX 3aaa4d

knacc. AO
«M3maTeancTBO
TPEYTroJILHUKA,
N «IIpocsemenune»
IIPOBEACHHOU K

TFEOMETPHUYECKUX 3a7a4
I[psimoyroabubie | IIpu3Haku paBeHCTBa Jloka3bIBaTh NpU3HAKU 1. MaTtemaruxka.
TpeyroabHuku (7 NPAMOYTOJIBHBIX PaBEHCTBA MPSMOYTOIbHBIX

q) TPEYTrOJIbHUKOB.

I'eomerpus, 7
knacc, DI'AOY
JIIO «Axanemus
MuHnpocBeneHus

Poccun»

2. loMamraue
3aJaHMSL.
Maremartuxa.
DIIeKTPOHHBII
00pa3oBaTeNbHbIN
pecype»
Jomaiane
3aJaHMSL.
OcHoBHOE 0011IEE

oOpasoBaHHe.

I'eomerpus», 7-9




I'eomerpuueckue | COOTHOUIEHHS MEXKIY BeiBoguTh nipocrenimue 1. MaTtemaruxka.
HepaBeHCTBa (5 CTOpPOHAMU U yriaMu r€OMETPUYECKHUE HEPABEH- I'eomerpus, 7
q) TPEYTrOJbHUKA. CTBa, IOHUMATh UX kiacc, PI'AOY
MPAKTUUECKUX CMBICI. 110 «Axkanemus
HepasenctBo p A A
MuHnpocBeneHus
TPEYroJIbHUKA. Hcnonp30BaTh TOKa3aHHbBIE
Poccun»
r€OMETPUUYECKHE Hepa-
HepaBeHcTBo 0 niuHe
. BEHCTBA, CHMMETPHIO B 2. loMamraue
JIOMaHO.
perieHuy 3a1a4 3aJaHMSL.
HepaBeHnctBo Mexy MaTeMaTuKa.
MEePIEHIUKYIISIPOM U DeKTPOHHBI
HAKJIOHHOM. 00pa3oBaTeIbHbIH
Paccrosnue ot pecype»
TOYKH JI0 IPAMOU Homaninue
3aJaHMSL.
OcHoBHOE 0011IEE
oOpasoBaHHe.
I'eomerpus», 7-9
knacc. AO
«M31aTeabeTBO
«IIpocsemenue»
OKpyKHOCTB. OKpyXHOCTb, XOPJIbI U dopMynHpoBaTh 1. Marematuka.
I'eomeTpuueckue JIMaMETPbl, UX ONpeJIEeIeHUs: OKPYKHOCTH, I'eomerpus, 7

MecCTa TOYeK.
IHocTpoenus ¢
MOMOIIBI0
HHUPKYJIA U
JuHeiku (18 4)

cBoiicTBa. B3anmHuoe
pacIoioKeHNe
OKPY>KHOCTH U
npsamont. KacarenpHas
Y CEeKyIas K
OKPYKHOCTH.

OKpy»KHOCTB,
BIIMCAHHAs B yTOJl.
ITonsatue o
reOMETPUYECKOM
MECTE TOYEK.
[Tpumepsr
F€OMETPUUECKUX MECT
TOUYEK Ha IIOCKOCTH.

OnucanHas
OKpY’KHOCTb
TPEYroJIbHUKA, €€
LEHTP.

Meton
FGOMeTpI/I'-IeCKI/IX MECT
TOYEK IIPH PELICHUNA
FGOMeTpI/I'-IeCKI/IX

XOp/bl, TUaMeTpa u
KacaTeJIbHOU K
okpyxHoCcTU. N3ydars ux
CBOICTBA, NTPU3HAKH,
ITIOCTPOEHUE YEPTEIKEH.

WccnenosaTth, B TOM uncie
UCTIONB3YS HU(PPOBLIE
pEeCypChI: OKPYKHOCTD,
BIIMCAHHYIO B YrOJI; LEHTP
OKpPY>KHOCTH, BIIMCAHHOH B
yTOJ1; paBEHCTBO OTPE3KOB
KaCaTCJIbHBIX.

OBiageBaTh NOHITHEM
OINMCAHHOM OKPYKHOCTH
TPEYTrOJIbHUKA.

®opmMynupoBaTh TAIbI
3ajJ1a4y Ha MOCTPOEHHE
(moctpoenue,
JI0Ka3aTelbCTBO,
HCCIJIEIOBaHKE), IPOBOIUTH
3a/1a4M Ha IOCTPOEHHUE,
OCYIIECTBJISITh OCHOBHBIE

knacc, DI'AOY
JIIO «Axagemust
MuHnpocsenieHus
Poccuny

2. lomanraue
3aJJaHMS.
Maremaruka.
ONEKTPOHHBIN
o0pa3oBaTeNnbHbIHI
pecypce»
Jomaiane
3aJJaHMS.
OcHoBHOe o011ee
oOpazoBaHmUe.
I'eomerpus», 7-9
kiacc. AO
«3narenpcTBO
«[IpocBemienue»




3agad. OO0CHOBaHUS
IIPOCTEUIINX IIOCTPOE-
HHH, 3Tallbl 3a4a4Y1 Ha
MMOCTPOCHUSI, pEIICHUE
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JIMHEHKOMN

MOCTPOEHUS LIUPKYJIEM U
JIMHEHUKON. 3HAKOMHUTLCS C
HUCTOPUEH pa3BUTHUSA
r€OMETPHUH, KIIACCUYECKUMU
3a7a4aMu O TTOCTPOCHUH

IoBTOpEHME,
00001IeHNE
3Hanmi (10 1)

[ToBTOpEHME M
000011IeHIEe OCHOBHBIX
MOHSITUN U METO0B
Kypca 7 kiiacca

Pemrats 3amaun,
WJUTIOCTPUPYIOLIUE CBA3U
MEXY Pa3InyHbIMU
TeMaMH Kypca

1. Maremaruka.
I'eomerpus, 7
knacc, DI'AOY
JIIO «Axanemus
MuHnpocBemeHus
Poccuny

2. loMamraue
3a/laHusl.
Marematuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHbIN
pecype»
Jomaiane
3a/1aHusl.
OcHoBHOE 0011IEE
oOpasoBaHHe.
I'eomerpus», 7-9
kiacc. AO
«M3maTeancTBO
«IIpocBenieHne»

8 kaacce (102 v)

Ha3Baumue
pazaeJia (TemMbl)
(4HCI10 YacoB)

OcHoBHOE
coJep:KaHue

OcHOBHBIE BH/bI
IeTeJILHOCTH
o0yuaromuxcst

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Yerbipéx-
YIrOJIbHUKH (22 1)

[TapamrenorpammMm, ero
MIPU3HAKK U CBOMCTBA.

[IpssMOyTONBHUK,
poMO, KBagpaT, uX
MPU3HAKK M CBOWCTBA.
Cpennss JTVHUSA
TpeyronpHuka.  Tpa-
nenus.
PaBHoGenpennas

Tpanenus, €€ CBOMCTBa
n npusHaku. IIpsamoy-
rOJIbHASI Tpanenus.

Cpenusis JINHUSA

N3o0paxath 1 HaAXOAUTH Ha
yeprexax YETBIPEX -

YT'OJIbHUKHW PAa3HbIX BUJ0B U

ux AJIEMEHTHI.
®opMyIHpOBaThH
ONpeeNeHus
napajuiesorpaMmma,
IpSAMOYTOJIbHUKA,  pomoOa,
KBaJipara, Tpaneuuu,
paBHOOOKOI Tpaneunuu,

MIPSIMOYTOJIBHOW ~ TPAIleLHH.
Jloka3pIBaTh u
UCIIOJIB30BATh IIPU PELLIECHUU

1. Maremaruka.
I'eomerpus, 8
knacc, PI'AOY
JITO «Axanemus
MuHnpocBenieHus
Poccuny»

2. lomamnaue
3a/1aHMUsl.
MaremaTtuka.
DNEeKTPOHHBIN
o0Opa3oBaTebHbBIN

pecype»




Tpaleuu.
dasneca.

Teopema
Teopema o
IIPONOPLUOHAIBHBIX
orpe3kax. LlenTp macc
TpeyroiapHuka. llen-
TpajbHO-

CUMMETPUYHBIC
dburypsr

3a/1a4 MPU3HAKU U CBOMCTBA
napajiesiorpaMma, IpsMoy-
rojibHUKa, poMOa, KBajpara,
Tpaneuuy, paBHOOOKOI
Tpaneuuu, MpsMOYroJabHON

Tpalcuuu.

Jloka3bIBaTh u
UCIIOJIb30BATh IIPU PEIICHUU
3aga4 Teopembl Paneca u 0
MIPOMOPIIUOHAIBHBIX
OTpEe3Kax.

DopMyIMpOBaAThH u
JI0Ka3bIBaTh CBOMCTBA TOUKU
nepeceyeHust MeuaH
TPEyrojbHUKa;  IOJIy4YaTh
NpPEJCTaBICHU O METOe
Macc, O CBS3U C (PU3UKOM.
DopMyIMpOBaATH

OIpe/IeNIEHUE U JI0Ka3bIBaTh
CBOIICTBA LEHTPAIBHO-

CUMMETPUYHBIX QUTYD.

Pemars 3a1aun c
HCIIOJIb30BAHUEM CBOMCTB U
MPU3HAKOB

napajjiejgorpamma.

[TIpoBOaUTH JeneHue
OTpE3Ka Ha paBHbBIEC YaCTH C
IIOMOILIBIO LIUPKYJISt 51

JIMHEUKH.

Hcnonb3oBate  1MppoOBbIE
pecypchl Ul UCCIE0BaHUs
CBOMCTB M3y4aeMbIX (uryp
U KOH(puUrypaui

Jomainue
3aJ]aHHSl.
OcHoBHOE 0011I€EEe
oOpa3oBaHWHe.
I'eomerpus», 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocsenieHue»

IMomooue (16 1)

ITomobOue
TPEYrOJILHUKOB,

ko3 duLreHT
nonobusi.  Ilpuznaku
no100us
TPEYTrOJIbHUKOB.
[Ipumenenune mnomoous
npu pereHnu
MPAKTHYECKUX  3aJ1ad.
BBenenue TTOHSITHUS

npeoOpazoBaHms

Haxonutb IIO00HEBIE
TPEYTOJbHUKHA Ha TOTOBBIX
yeprexax,
COOTBETCTBYIOIIINE

MIPU3HAKH no00us.
Omnpenensarb napel
MOI00HBIX TPEYTOJIHHUKOB B

reoOMCTPHUICCKUX

YKa3bIBaTh

KOH(Urypanusx.

Pemmars 3a1a9n Ha

MOJI00HBIE TPEYrOJbHUKU C

1. Maremaruka.
I'eomerpus, 8
knacc, DI'AOY
JITO «Axanemus
MuHnpocBenieHus
Poccuny»

2. lomamnaue
3a/1aHMUsl.
MaremaTtuka.
DNEeKTPOHHBIN
o0Opa3oBaTebHbBIN




noxo0ust M IO0HO0OHBIX
Guryp

ITOMOIIBIO
CaMOCTOSTEIILHOTO
IIOCTPOEHUsI YEPTEKEU U
HaXO0XKICHHUS IO JOOHBIX

TPCYIroJIbHUKOB, C YKa3aHH-
€M IIPpU3HAKOB HO,I[O6I/IH.

[IpoBoauTh JOKA3aTEIHCTBA
c UCIIOJIb30BaHUEM
MPU3HAKOB TIOJO0MS.

IIpuMeHATH  ITOJIy4EHHBIE
3HaHUA IIPU PELICHUU Ieo-
METPUYECKUX u

MPAaKTUYCCKUX 3a1a4.

3HAKOMHUTBCS C TOHATUSIMH
npeoOpa3oBaHus MOIOOHS H
no100HBIX (Uryp

pecype»
Jomainue
3aJ]aHMusl.
OcHoBHOE 0011I€EE
oOpasoBaHmUe.
I'eomerpusy», 7-9
knacc. AO
«3maTeanpcTBO
«IIpocBenieHue

Maomane (16 v) | IlonsaTue romaau. | @opmynupoBarsk cBoiicTBa | 1. MaTemaTuka.
CeoiicTBa  TUIOWIAJEH | IJIOMIAAM, BBUICHATH UX | ['eomerpus, 8
reOMETPUUYECKUX HarJIsHBIA CMBICII. kiacc, PI'AOY

uryp. Ilpocreiimue [10 «Axanemust
puryp p BreiBoauth bopmyIbl A A
OPMYJIBI st MuHnpocBelieHus
(bopuy A Ioaau p m
IO Poccun»
napajuiesniorpamma,
TPEYroJabHUKA,
TpeyrojbHUKa, Tpanenuu u3 | 2. Jlomamaue
napasienorpamma,
bopMyIbI TUIOMIA/IN | 3a/1aHus.
pomba ©  Tpareuuw.
MPSIMOYTOJTBHUKA Maremaruka.
[Mnomanu 1MOMOOHBIX .
(xBagpara). ONeKTPOHHBIN
¢buryp .
o0OpazoBaTebHbBIN
Haxomute muomamm ¢uryp,
N ecype»
N300paXEHHBIX na | PeYP
N JlomantHue
KJIET4aTOM Oymare,
3aJJaHMUA.
UCIOJIb30BaTh pa30ueHNe Ha
OcHoBHOE 00111e€
YacTH U JOCTPOCHUE.
oOpa3oBaHHe.
Haxoauts WIOWRAH | Teoyperprsy, 7-9
OI00HBIX uUryp. xace. AO
BbIUucIaTh wrommau | «M3aarenscTeo
pasmuuHBIX MHOroyronsHex | «IIpocBerienue»
duryp.
Pemarp 3amaun Ha TIIOmMAIhL
c MPAKTUYECKUM co-
JiepKaHueM

Teopema Teopema Iludaropa. | 3uakomutbess ¢ uctopueit | 1. Matemartuka.

IMudgaropa [IpuMeHeHnEe TEOpeMBI | TEOPEMBI [Mucgaropa. | I'eomerpus, 8
[Mudaropa npu | JlokasbiBaTh Teopemy | kiace, PI'AOY

peleHnmn

JIIO «Axamemus




Hayaja  TPHUIo-

HoMeTpuu (18 4)

MPAaKTUYCCKUX 3aJad.

[IponoprronansHbIe
OTPE3KH B npsi-
MOYTOJIBHOM

TPEyroJbHHKE.

Cunyc,
TAHT'€HC U KOTaHTEHC
yria

KOCHHYC,

OCTpOro
IIPSIMOYT'OJIBHOTO
TPEYrOJIbHUKA.

Tpuronomerpuueckue
¢ynkuuu yriaos B 30°,
45°u 60°.

[Tudaropa.

Jloka3pIBaTh COOTHOIIICHUS
MEKY
HBIMU

IIPONOPLIHOHAIIb-
OTpe3KaMHU B
MPSIMOYTOJIBHOM
TPEYroJIbHUKE U MPUMEHSTh
ux npu pelieHuu
reOMEeTpUYECKUX 3aau.

Pemats 3a1a49u Ha

IpUMEHEHHE TEOPEMBI
[Tudaropa, B ToM uucie c
MPAaKTUYECKUM
cojepxanueM. OnpenensTsb
OCHOBHBIE
TPUTOHOMETPUUYECKUE PYHK-
UM yIJla C  [OMOIIBIO
IPSIMOYTOJIBHOTO TPEYTroJib-
HUKA, COCTaBJSTh TaOJIHITY
3HAYECHUU TPUTOHOME-
TpUYECKUX (DYHKIUA s

OCHOBHBIX YTJIOB.

[IpuMmeHsTh  TONXYYEHHbIE
3HaHUA W YMEHHUS T[pHU
peIICHUN MPaAKTHYECKUX
3aj1ad4.

3HAKOMUTbCS C HCTOpUEN
pa3BUTHS TPUTOHOMETPUHU

MuHnpocBemeHust
Poccuny

2. lomamaue
3a/laHusl.
MaremaTtuka.
DJIEKTPOHHBIN
o0pa3oBaTeNbHBIH
pecype»
Jomarnue
3a/laHusl.
OcHoBHOe 00111ee
oOpa3oBaHmHe.
I'eomerpus», 7-9
kiacc. AO
«3narenbcTBO
«[IpocBerenue»

Vrianl M 4eThbl-
PEXYroJIbHUKH,
CBSI3aHHbIE c

OKPY:KHOCTBI0 (20

)

Brmicaunsie 171
LIEHTPAJIbHBIE YIJIBI,
yIod MEXKY

KacaTeJIbHOU U XOPAOH.
Yrael MexIy Xxopaamu
u CEKYLIUMU.
Bnucannsie 51
OINMCAaHHBIE YETBIPEX-
yronpHUKH. CBOMCTBa
u MPU3HAKU
BIIMCAHHOTO
YETBIPEXYTOJIBHUKA.
B3anmuoe
pacnoyioKeHue  ABYyX
OKPY’KHOCTEM.
Kacanue OKPY>KHO-
O6mmue
KacaTellbHble K JBYM

CTEN.

PopMyJIUPOBATH OCHOBHBIE
ONPEEIICHUs, CBS3aHHBIE C
yIjlaMU B Kpyre (BIMCaHHBIH
YTOJI, HEHTPATIbHBINA yro).

Haxonute BriucanHbI€ yIuIbL,
OJIHY
BBIYUCIIATH YTJBI C

OIUPAIOIIIHAECS]

JyTy,
IIOMOIIIBIO

Ha

TEOPEMBbl O
BIIMCAHHBIX YTJiax, TCOPEMbI

0 BIIMCAHHOM
YEThIPEXYTOJIbHUKE,
TEOPEMBl O IIEHTPAIbHOM

yrie. HMccnenosars, B TOM
qyucie c IIOMOIIBIO
i poBbIX pecypcos,
BIIUCAHHBIE U OIHUCAHHBIC
YETBIPEXYTOJIHUKHY,

1. Maremaruka.
I'eomerpus, 8
knacc, DI'AOY
JIIO «Axagemust
MuHnpocBenieHus
Poccuny

2. Jlomarmaue
3aJaHMS.
MaremaTtuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII
pecype»
Jomaiane
3a/laHusl.
OcHoBHOe o011€ee
oOpa3oBaHmUe.
I'eomeTpusy», 7-9




OKPY>KHOCTSIM

BBIBOJUTb HUX CBOMCTBA H
npusHaku.  HMcenonbs3oBath
9T CBOMCTBA M IPU3HAKH

IIPU pELICHNH 3a]1a4

kiace. AO
«H3maTeabcTBO
«IIpocBenieHue

IMoBTOpEHME,
00001IIeHNe
3nanmi (10 v)

[ToBTOpEHNE OCHOBHBIX
MOHATHM W METO/IOB
KypcoB 7 U 8 KJIaccos,
00001IeHue 3HaHN I

Penrate 3aJ1a4u,
WUTFOCTPUPYIOIINE  CBSI3H
MEXIY pa3IUYHBIMHU

TeMaMHu Kypca

1. Maremaruka.
['eomerpus, 8
knacc, PI'AOY
HIIO «Axanemus
MuHnpocBeneHus
Poccuny»

2. lomamaue
3a/laHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype»
Jomaiane
3a/1aHusl.
OcHoBHOe o0111€e€e
oOpa3oBaHwe.
I'eomerpus», 7-9
kiacc. AO
«3narenbcTBO
«IIpocBeuienue»

9 kaacc (102 4)

Ha3Baumue
pazaeJia (TemMbl)
(4HCI10 YacoB)

OcHoBHOE
coJep:KaHue

OcCHOBHBIE BHIbI
JesITeJIbHOCTH
o0yvyarmuxcst

DJIeKTPOHHbIE

(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Pemrenue
TPEYTroJIbHUKOB
(22 )

Cunyc, KOCHHYC,
TaHreHc yriaos ot 0 1o
180°.

TPUTOHOMETPHUECKOE

OcHOBHOE

TOXAECTBO. DOpMyIIbI
IIPUBEJCHUS.

Pemenue
TPEYrOJIbHUKOB.
TeopeMa KOCHHYCOB U
TeopeMa CUHYCOB.

Petenne
MPAKTUYECKUX 3aJad C

DopMynHMpoBaTh
OIIpeeIeHUs
TPUTOHOMETPUYIECKUX
GYHKIUE TYOBIX U HPSIMBIX
YTJIOB.

CocrtaBisThb TabIHILy
3HaYeHUH TPUTOHOMETpHYE-
CKHX byHKUIni TUTST
OCHOBHBIX yrioB or 0 10
180°.

COOTHOIIICHUS

BremBoauts
MEKTY
TPUTOHOMETPUYECKUMHU

1. Maremaruka.
I'eometpus, 9
knacc, DI'AOY
JIT1O «Axanemus
MuHnpocBenieHus
Poccuny»

2. lomamnaue
3a/1aHMUsl.
Maremartuka.
DNEeKTPOHHBIN
o0Opa3oBaTebHbBIN

pecype»




HUCIIOJIB30BaHHEM
TCOPCMbI KOCHMHYCOB U
TCOPCMbI CUHYCOB.

Tpuronomerpuueckue
hopMyIBI TUTS
ionaau
TPEYTrOJIbHHKA,
napajuIesIorpaMma.
dopmyiia I'epona.
Q@opMynia  1momanu
BBIITYKJIOTO
YEeTBIPEXYTOJIbHUKA

GyHKIMAMU.

BeiBOoguTh MIPOCTENILINE

dbopMysBl TIpUBENCHHUS U3

TEOMETPHUYECKUX
COOOpakKeHH.

BeiBouTh TEOpeMy
KOCHHYCOB U  TEOpeMy
CHHYCOB  (C  paamycoM

OMMUCAHHOM OKPYKHOCTH).

Pemarn 3a7a4u o
F€OMETPHUHU C UCTI0JIb30BAHUE
TEOpEM KOCHUHYCOB u
CUHYCOB, HAXOAUTh PaJUyC

OITMCAaHHOM OKPYKHOCTH.

Pemarsn MMPaKTUYICCKUC

3aJadyd, CBOJAIIHMCCA K Ha-

XOXKICHUIO Pa3IUYHbIX
JJIEMEHTOB  TpPEYroJIbHUKA
BriBoauts
TPUTOHOMETPUUECKUE
dopmMynbl  ANA IUIOLIAAU
TPEYTOJIbHUKA,
napajuIeJIorpaMma,
¢dopmyny I'epona, dpopmymny
IO N BBIITYKJIOTO
YETBIPEX YT OJIbHUKA.
Pemrate 3a1aun C
HCIIOJIb30BaHUEM
U3Y4YEHHBIX  TEOpeEM U
COOTHOUICHUH.

Pemars IIPAKTUYECKHE
3aJa4d  Ha  HaXO0XKJIEHUE

IUIOIIAJN C TPUMEHEHHEM
JTaHHBIX GOopMyI

Jomainue
3aJ]aHHSl.
OcHoBHOE 0011I€EEe
oOpa3oBaHWHe.
I'eomerpus», 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocsenieHue»

ITopobue
TPEYrOJIbHUKOB
(12 9)

Xopasl u TOAOOHBIE
TPEYTOJIbHUKA B
okpyxkHOcTU. Teopema
0 MPOU3BEICHUN
OTpPE3KOB X0p1,
TEOPEMBI 0
MPOU3BE/ICHUN

OTPE3KOB CEKYIIIHX,
TeopemMa O KBajapare
KacaTelIbHOM.

Jloka3pIBaTh  TEOpPEMBI O
MPOU3BEICHUHN
Xxopa, TEOPEMBI 0
MIPOU3BEICHU U OTPE3KOB
CEKYILHUX, TEOpeEMY o
KBajpare KacaTelIbHOM,
TeopeMbl UeBbl 1 MeHenas.

OTpPE3KOB

WccnegosaTh, B TOM 9HCIIE C

U (HPOBBIX
n3y4daeMble

TTOMOIITHIO
pecypcos,

1. Maremaruka.
I'eometpus, 9
knacc, PI'AOY
JITO «Axanemus
MuHnpocBenieHus
Poccuny»

2. Jlomarnaue
3a/IaHMS.
Maremartuka.
DNEeKTPOHHBIN




IIpumeHeHue npu

perieHnn reome-

TPUYECKUX 3ajau.

Teopembr YeBsl U
Menemnasa. Ilomarue o

IrOMOTETUHU

KOH(HUTypaIyH.

[IpumeHATH JlaHHBIE
TEOPEMBI IIPU PELICHUU I'e0-

MCTPHUYCCKUX 3a1a4.

3HAKOMHUTELCSI C TIOHITHEM O
T'OMOTCTHU, C
IMPUMCHCHUEM, B TOM YHCIIC
B IPAKTUYCCKHUX CUTYyallUAX

€ro

00pa3oBaTeNbHBIII
pecype»
Jomarnue
3aJ]aHMusl.
OcHoBHOE 00111E€
oOpasoBaHmUe.
I'eomerpusy», 7-9
knacc. AO
«31aTeIbCTBO
«IIpocBenieHue

Merton koopauHAT
(10 49)

YpaBHeHue npsiMmoi Ha
Yrnosoiu
koaurmeHT u
CBOOOIHBIA 4IIeH, HX
reOMEeTPUYECKUI

IIJIOCKOCTH.

CMBICII.
[TapannenpHOCTH u
MePHEHIUKYISIPHOCTD

(uepes
K03 (-

TIPSIMBIX
YIJIOBOU
(ULHEHT).

YpaBHeHue
OKPY’KHOCTH.
Haxoxnenue
MepeCeUCHU
OKPY’KHOCTEH
MIPSIMBIX B
KOOpJMHATAaX.
dopMyna paccTOSIHUS
OT TOYKH JI0 MPSIMOM.
[Tmomans
napajuiegorpamMmma B
KOOpJWHATAX, TOHSATHE
00 OpUEHTHUPOBAHHOM
TIJIOIIAIH.

[MpumeHenne MeToxaa
KOOpJIMHAT B
MPaKTUYCCKH-
OPUCHTHUPOBAHHBIX
reOMETPHUYECKUX
3a/1ayax

OcBausatp IIOHATHE
IPSIMOYTOJIBHOM ~ CHCTEMBI
KOOpJMHAT, JIEKapTOBBIX
KOOpAMHAT TOUKH.

BoeiBonuTh YPaBHEHHUS
IpsIMOM B KOOpAMHATAX,

YpaBHEHUE OKPYKHOCTH.

Bpiaenars monaHbId KBagpaT
JUISL HaXOXKIEHUS LIEHTpa M
paanyca OKpYXHOCTH IO €€
YPaBHEHHUIO. Haxonuts
TOYKH [EPECEUCHUS TTPSIMBIX
51 OKPY>KHOCTEN B
NpSIMOYTOJIBHOW ~ CUCTEME
KoopauHar. Pemars 3agaumn
Ha HAXOXKJICHUE PACCTOSHUS

OT TOYKH J0 MPSIMOM.

BeiBoauTh bopmymy
IUTIOIAAM TapajuiesorpaMmma
B KOOp/IMHATaX,

3HAKOMUTBCA C IOHATUEM
OPHUEHTHUPOBAHHON
IJIOUIA/IH.

[IpumeHnaTH METOJ

KOoOpAuHaT B HNPaKTUYCCKH-

OpPUEHTUPOBAHHBIX
TFEOMETPUUECKUX  3aJ]ayax,
HCCIIEI0BaTh  IPUIIOKEHUS
MeToJ1a KOOpJAUHAT B
BBIUNCIIUTEIbHON

MaTeMaTHKe u
nHdopmaTtuke.

Ucnonb3oBate  1udpoBbie

1. Maremaruka.
['eometpus, 9
knacc, DI'AOY
JI1O «Axagemust
MUuHIIpOCBEICHUS
Poccuny

2. lomamaue
3a/1aHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype»
JlomantHue
3a/1aHus.
OcHoBHOE 0011IEe
oOpa3oBaHHe.
I'eomerpusy», 7-9
kiacc. AO
«3narenbcTBO
«IIpocBeuienue»




pecypcel 1l TOCTPOCHUS U
HUCCIIEJOBaHUM.

3HAKOMUTBCA C HUCTOpHEH

pa3BUTHS reOMETPUH,
UCTOpUEH MeTOo1a
KOOpJMHAT
Bexrops! (20 u) Bekrtopsl Ha | BBoaute  BekTOprl  Kak | 1. MaTemaruka.
wiockocTd. CloXkeHue | HalpaBJeHHbIE otpesku, | ['eomerpus, 9
Y BBIYUTaHHE BEKTOPOB | HUCCIIEN0BATh kiacc, PI'AOY
— [IpaBUja | FEOMETPUYECKUN IO «Axkanemus
TPEyroJbHUKA u | (mepemenieHue) 1 | MuHnpocseneHus
napajuiesiorpaMma. ¢usnueckuii (cuna) cMbicisl | Poccun»
YMHOXXEHHE BEKTOpa | BEKTOPOB.

Ha 4YHucCJIio. KOOpI[I/IHaTH
BCKTOpaA. Crnoxxenue u
BbIYUTAHUEC BCKTOPOB,

YMHOKEHHE  BEKTOpa
Ha YHUCIIO0 B
KOOpJMHATAX.
IIpumenenune

BEKTOPOB B (U3UKE,
LEHTP Macc.

[Tonsitue o Ga3uce (Ha
TIOCKOCTH).
Pa3noxeHns BEKTOPOB
no 6azucy. CkamsipHoe
IPOM3BEICHUE
BEKTOPOB,
r€OMETPUYECKUI
CMBICTT U BBIpQXKCHHE B
JEKapTOBBIX
KOOpJMHATAaX.

JucTpuOyTUBHOCTD
CKaJIIPHOTO npo-

HU3BCACHUS.

CxansipHoe
MIPOU3BECHUE u
MIPOELUPOBAHHUE.

IIpumeHeHue
CKAJIAPHOTO
IIPOU3BEICHUS

JUTS
HaxOXJI€HNs JUIMH W

BEKTOPOB

YTJIOB.

3HaTh OIIPCACIICHUA CYMMBbI
nu Pa3HOCTH
YMHOXCHUA

BEKTOPOB,
BEKTOpa Ha
YHUCII0, HCCIENO0BaTh TI€0-
METPUYECKUH B (PU3NIECKHIA

CMBICJI 9TUX OIIEPALIAM.

Pemars reOMETPUYECKNE
3a/laud C MCIHOJIb30BAaHUEM

BCKTOPOB.

Hccnenosatb
BEKTOPOB €

CBA3b
MOHATUSAMHU
PaBHOJECHCTBYIOIEH CHII H
PaBHOBECHSI CWJI, IPUMEHSATH
BEKTOPBl K IPOCTEUIINM
3a1a4am MEXaHUKH "

CTaTHUKMH.

PacknanniBaTh BCKTOp IIO
ABYM HCKOJUIMHCAPHBIM
BCKTOpaMm, packiiaablBaThb
BCKTOPbBI CHJI C IIOMOIIBLIO

MIPOELIUPOBAHUS "
TPUTOHOMETPUUECKUX
COOTHOUIIEHUH.

Onpenensrsb CKaJIsIpHOE
IIPOU3BEICHUE BEKTOPOB
TFEOMETPUUECKU u B
KOOpJAUHATax, JI0Ka3bIBaTh
PaBHOCHJIBHOCTD
onpeaeIeHu i u
JTUCTPUOYTUBHOCTD

CKaJIApHOTO IMPOU3BEACHUS.

2. loMamraue
3a/laHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jomaiane
3a/1aHusl.
OcHoBHOE 0011IEE
oOpasoBaHHeE.
I'eomerpusy», 7-9
kiacc. AO
«M3maTeancTBO
«IIpocBenieHne»




Pemenue
reOMETPUUYECKUX 3a7a4
c IIOMOIIIBIO
CKaJISIPHOTO
MIPOU3BECHUS

Beruucnars CyMMY,

Pa3sHOCTb u CKaJIIpHOC
MMPOU3BCACHUC BCKTOPOB B

KOopJAuHaTax.

[IpumensThH CKaJIsipHOE
IpOU3BEICHUE MJI1 HaxOXK-
JICHUS IJTUH U YTJIOB.

Hccnenosath CBS3b
CKAJIIPHOTO IIPOU3BEICHUS U
OpPTOrOHAIILHOT'O

MIPOCLIMPOBAHMS, IPUMEHSATh

B 3a1a4ax.

Pemarsn reOMCTPHUUYCCKUC
3agadyyd C IIOMOIIBIO CKa-

JIAPHOI'O ITPOU3BCACHHA.

Pematp 3a7a4u Ha
NPaKTUYECKOe MPUMEHEHHE
CKAJIIPHOTO TPHUJIOKECHUS B
¢busnke (BBIUMCIIEHUE

paboThl B MEXAHUKE)

JnrHa
OKPY>KHOCTH
U0/
(16 u)

u
Kpyra

[IpaBusibHBIE

MHOT'OYTOJIbHUKH, BBI-
YHCJICHUE
3JIEMEHTOB. UMCIIO T U

Hux

JUIMHA  OKPY>KHOCTH.
Jnuna JyTH
OKPYXHOCTH.

Pannannas mepa yria.
[Tnomanp kpyra u ero
HJIEMEHTOB (CeKTopa M

CETMEHTA).
Brruncnenne
MIEPUMETPOB "
IJI0IIAEe N ¢uryp,
BKJTFOYAIOITUX

AJIIEMEHTBI Kpyra

dopmyIUpoOBaTh
ONpeJIEeJICHUE NPABUIBHBIX
MHOT'OYTOJIbHUKOB,
HaXOJUThb UX DJIEMEHTBHI.

TTonmp30BaTwCs TTOHSTHEM
JUTUHBI OKPY>KHOCTH,
BBCAEHHBIM C  IIOMOIIBIO
MPaBUWIBHBIX ~ MHOTOYTOJIb-

HUKOB, ONIPEAEIATH YHUCIIO JI,
JUIMHY JyTU U PaJHaHHYIO
Mepy yria.

[IpoBoauth  mepexox  OT
paguaHHOM Mephl yria K

rpagycHO U Ha00OPOT.

Onpenenstob II0IMa b
Kpyra.
BeiBomute  dopmyner (B

rpagyCHOM W paJuaHHON

Mepe) IS JUIMH  JIYT,
IJIOMaIed  CEeKTOpPOB U
CETMEHTOB. Brruncaars

IJIOLIAAN CIIOKHBIX (QUryp,

BKJIFOYAKOIIUX OJICMCHTBI

1. MaTemaruka.
['eomerpus, 9
knacc, DI'AOY
HITO «Axanemus
MuHnpocsenieHus
Poccuny»

2. lomanraue
3aJJaHMS.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBIH
pecype»
Jomamane
3aJaHMS.
OcHoBHOE o0111ee
oOpazoBaHmue.
I'eomerpus», 7-9
kiacc. AO
«3narenpcTBO
«[IpocBemienue




OKPY>KHOCTH (KpyTa).

Haxonuts IJI0IIA TN
pa3nUYHBIX QUTYp B 3a/1a9ax

peaNbHON KU3HU

JBrxeHus
mockocTH (10 )

[enTpanbHas
CUMMETPUSL.
[lenTpanbHo-
CUMMETpPUYHbBIE
burypsi. [ToBopor.
OceBass  cuMMeTpusl.
durypsl, CUM-
METpUYHBIE
OTHOCHUTEIILHO

HEKOTOPOU OCH.

[TapannenbHblii
MepeHoC.

Tloustue nBUKeHUA
M €r0 CBOMCTBA.

PaBenctBo ¢uryp.

[IposiBienus
CUMMETPUU B IPUPOAE,
JKUBOIIMCH,
CKYJIBIITYDE,
apXUTEKTYpE.
Kommnosunun
JIBUKEHUM  (mIpocTeit-
1€ IPUMEPHI).

IIpumeHeHne B
F€OMETPUYECKUX  3a-
Jadax

Pa3zbupath MIPUMEpHI,
WUTIOCTPUPYIOIINE MOHSITHS
JBUKECHHSI, IEHTPOB U Oceil
CUMMETPHH.

DopMyIMpoOBaThH
ONpeAcIICHUS JIBHOKCHUS
IUIOCKOCTH, MapajuieIbHOrO
nepeHoca,

LIEHTPaJbHOU U
cummeTpuu. JlokaspiBaTh UX

CBOﬁCTBa, HaxXxoauTb

MOBOPOTA,
oceBon

HEIOABUKHBIE TOYKH, OCHU
CUMMETpPUHU.

Haxomute neHTpel u ocu
CUMMETpUH
uryp.

IIpuMeHsATs napanieabHbIN
NEPEHOC U CUMMETPHUIO TIpHU

MPOCTEUIINX

pPEIIEHUH TEeOMETPUUECKHUX
3a/1au.
Ucnonw3zoBate  mudpoBbIe

pecypcehl ISl IOCTPOEHUN U
HCCIIEIOBAHU I
npeoOpa3oBaHMi TIIOCKOCTH
Y KOMITO3ULIMH JIBU>KEHHH.

3HAKOMUTHCS C
NPOSIBJICHUSIMA  CUMMETPHUU
B  IpUpOJE, IKUBOIIUCH,

CKYJIBITYpE, apXUTEKType

1. Maremaruka.
['eometpus, 9
knacc, PI'AOY
HIIO «Axanemus
MuHnpocBeneHus
Poccuny»

2. lomamaue
3a/laHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype»
Jomaiane
3a/laHusl.
OcHoBHOE 0011Iee
oOpa3oBaHwe.
I'eomerpus», 7-9
kiacc. AO
«3narenbcTBO
«[IpocBemenue»

[ToBTOpEHME,
00o00menue,
cUCTEeMaTH3aIus
3Hanui (12 4)

IToBTOpEeHMnE
OCHOBHBIX TIOHATHH H
METOJIOB KypcoB 7-9
KJIaCCOB, 0000IIEHHE U
CHCTEMAaTHU3AIIH
3HAHUU

CBo6o11HO OTepupoBaTh

MOHATUSIMU: (UTYpa, TOUKA,

psimMasi, yToJI,
MHOTOYTOJIHUK, paBHOOe-
JPECHHBIN u
PaBHOCTOPOHHUMU

TPEYTOJIbHUKH, nps-

MOYTOJIbHBIM  TPEYTOJIbHUK,
MeauaHa, OwWccekTpuca U

BBICOTA TPEYTroJIbHUKA,

1. Maremaruka.
I'eometpus, 9
kmacc, DI'AOY
JITO «Axanemus
MuHnpocBenieHus
Poccuny»

2. lomamnaue
3a/IaHMS.
MaremaTtuka.
DNEeKTPOHHBIN




napajiesIorpamMmM, pomo,
MPSIMOYTOJIBHHUK, — KBaJpar,
Tparenus; OKPY>XKHOCTB,
KacarejbHas; PaBeHCTBO U
noaodue duryp, Tpe-
YTOJIbHUKOB;
napauieaIbHOCTh u
HEePIEeHIUKYISIPHOCTD
NpSMBIX,  YTOJI  MEXIY
MPSIMBIMU, CUMMETPUS
OTHOCUTEIILHO  TOYKH W
MPSAMOW; IJINHA, PACCTOSHUE,
BEJIMYMHA YIJIa, IUIOIIA/b,
nepumetrp.  Mcnonb3oBarthb
dbopMynbl:  mepumerpa U
IO
MHOTOYTOJIbHUKOB,  JTMHBI
OKPY)XHOCTH ¥  IUIOIIAIH

Kpyra, 00BéMa
IPSIMOYTOJIBHOTO
napaJuieIenuIeaa.
CB0o00HO OIIepUpPOBATH

HOHATHUSAMMU: MIPSIMOYTOJIbHAS
cucTeMa KOOpJIMHAT, BEKTOD;
UCIIOJIB30BaTh ATH IOHATHS
JUISL TIPE/ICTABICHUS TAHHBIX
U peueHus 3aaad, B TOM
4Huclie U3 JIPYIUX Yy4eOHBIX
MIPEIMETOB.

Pemrate 3aJa4uu Ha
IIOBTOPCHUC OCHOBHBIX
HOHHTHﬁ, HIJUTIOCTpaluoO

CBSI3EM MEXIy pa3IMYHbIMU
yacTaMH Kypca. BpiOupath
METOJI JJIsl PEeLIeHUs 3aJauu.

[IpumenaTh MOJTYYCHHBIC
3HAaHUSI B CMEXKHBIX 00-
JIacTAX, B MPaKTHUKO-
OPUEHTUPOBAHHBIX 3a7a4ax

00pa3oBaTeNbHBIHI
pecype»
Jomarnue
3a/1aHusl.
OcHoBHOE 00111E€
oOpasoBaHmUe.
I'eomerpusy», 7-9
kiacc. AO
«M3narenbCcTBO
«IIpocsenienue»




BepositHOCTB M cTaTucTHKA 7-9 Kiacce (Yriry0JeHHbI YPOBEHb)
esn u3yvyenusi yueOHOro Kypca

B coBpemenHOM 1IM(GPOBOM MHUpPE BEPOSITHOCTh M CTATUCTUKA MPHUOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb KaK C TOYKH 3PEHUS MPAKTUYECKUX MPHIIOKEHUH, TaK U UX POJIU B 00pa3oBaHUU, He-
00XOIUMOM KakJIoMy u4elnoBeKy. Bospacrtaer uucio mnpodeccuid, mpu OBIaJACHUU KOTOPHIMU
TpeOyeTcs xopoinas 6a3oBasi MOJrOTOBKA B 00JIACTH BEPOSTHOCTH M CTATUCTUKHU, TaKask MOITOTOBKA
BaYKHA JIJIS TIPOJIOJDKEHUST 00pa30BaHMsI U JUISl YCTICITHOM MPo(ecCHOHATBHON Kaphephl.

Kax1p1i1 4esI0BEK TOCTOSIHHO IIPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIMXCS Y HETO JaHHBIX.
Jlnst 000CHOBAaHHOTO TPUHSTHS PEIICHHS B YCIOBHSIX HEAOCTATKA WM M30BITKa MHpOpMAUU He-
00X0AMMO B TOM YHCJIE XOPOLIO CHOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUYECKOE MBIIIIJICHUE.
VIMeHHO 1103TOMY BO3HHMKIJIa HEOOXOUMOCTb (POPMHUPOBAThH Y 00ydaroLUXcsl (PyHKIIMOHAJIBHYO Tpa-
MOTHOCTb, BKJIIOYAIOIIYI0 B ce0sf YMEHHME BOCIHPUHUMATb M KPUTUYECKU AaHAIM3HPOBATH
nHGOpMalMIO, NPEJCTABICHHYIO B Ppa3iMuYHBIX (OpMax, MOHMMATh BEPOSTHOCTHBIM Xapakrep
MHOT'MX pEaJbHBIX IIPOLECCOB M 3aBHUCUMOCTEW, IPOU3BOJWUTH IIPOCTEHIINE BEPOSTHOCTHBIC
pacu€Thl.

3HAKOMCTBO C OCHOBHBIMU IPHUHLIMIIAMU cOOpa, aHaiau3a U NPEJCTABICHUS JIaHHBIX W3
pa3NUYHBIX cdep KU3HU 00IIecTBa M TOCyJapcTBa MPHOOMIaeT 00yJaromuXcs K OOMECTBEHHBIM
uHTepecaM. M3yueHne OCHOB KOMOMHATOPUKM pPAa3BUBAeT HABBIKM OpraHu3aluu mepedopa u
MIO/ICYETA YMCIIa BAPUAHTOB, B TOM YHCJIE B IPUKJIAJHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBAMHU TE€OPUHU
rpadoB co3naér MaTeMarudyeckuid (yHIamMeHT uid (OpMUPOBaHHUS KOMIIETEHIMHA B 00JacTu
MHGOPMATUKU U UPPOBBIX TEXHOJIOTHHA. [ToMUMO 3TOTO, MPH U3yYEHUN CTATUCTUKU U BEPOSITHOCTH
oOoramaroTcsi MPEJCTABICHUS Y4YallUXCid O COBPEMEHHOW KapTMHE MHpa M METOoAax ero
uccienoBanus, GopMupyercs NOHUMAaHUE POJIM CTATUCTUKU KaK MCTOYHHKA COLIMAJIBbHO 3HAYUMOMU
MH(OPMALIMY U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B coorBercTBMM ¢ [MaHHBIMH TEISMH B CTPYKTYpe TMpOrpaMMbl Y4eOHOro Kypca
«BeposTHOCTh U CTaTUCTUKa» OCHOBHOM IIKOJBI HA YIIIyOJNIEHHOM YPOBHE BBIJICICHBI CIEAYIONINE
coaepkarenbHoMeToauyeckue auHun: «lIpencraBineHrne NaHHBIX U ONKCATENbHAs CTATUCTUKAY;
«BeposTHOCTE»; «DleMeHThl KOMOUHATOpUKN»; «BBemeHue B Teopuio rpado», «MHOXKeCTBaY,
«Jlorukay.

Conepxxanne nuHuu «llpeacTaBieHue JaHHBIX W ONMUCATENIbHAs CTATUCTUKA» CIIYXKHUT
OCHOBOW 1 (hOPMUPOBAHUST HABBIKOB paOOThI ¢ WHGOpPMAIHMEH: OT YTEHUS] W WHTEPIpETalUN
nH(popManuu, MpeACTaBICHHON B TaOMUIIAX, HA TUarpaMmax u rpadukax 10 coopa, mpeacTaBIeHUs
Y aHaJIM3a JAHHBIX C UCIOJIb30BAHWEM CTATHCTHYECKUX XApaKTEPUCTHK CPETHUX W PACCEHBAHMS.
Pabotast ¢ manHbIMU, 00yJarOIMMECs y4aTcsl CAYUTHIBATh U MHTEPIPETUPOBATH JaHHBIC, BHIJIBUTATH,
apryMEeHTHPOBATh U KPUTUKOBATH MPOCTEHIIINE TUIIOTE3bI, PA3MBIIUIATH HA/ (DAKTOPaMH, BHI3bIBAIO-
LIUMU U3MEHYUBOCTb, U OLIEHUBATH UX BIUSHUE HA pacCCMaTPUBAEMbIE BETUYMHBI U MTPOLIECCHI.

I/IHTYI/ITI/IBHOC MMpEACTaBJICHUC ) cnyqaﬁHoﬁ N3MCHYHNBOCTH, HUCCJIICAOBAHHUC
3aKOHOMCpHOCTCﬁ U TEHACHIUMM CTaHOBHUTCS MOTI/IBI/IPYIOH_[eﬁ OCHOBOM 14 HU3YUCHUA TCOPUU
BCpOHTHOCTefI. bonpmoe 3HaueHME 31€Ch UMCIOT IMPAKTUYCCKUC 3aJlaHHA, B YaCTHOCTU OIIBITBI C
KJIIaCCUYCCKUMU BEPOATHOCTHBIMHU MOJCISAMHU.



[ToHsiTHE BEpOSATHOCTH BBOAMUTCS KaKk Mepa MpaBIoNoaodus ciydaitHoro coObitus. [Ipm
M3YyYEHHUH Kypca 00ydJarolrecs 3HaKOMATCS C IPOCTEHITMMH METOAAMHU BBIYMCIICHUS BEPOSITHOCTEH
B CIIy4aiHBIX DKCIEPUMEHTAX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU UCXOJaMHU, BEPOSTHOCTHBIMU
3aKOHAMH, MO3BOJISIOLUIMMHU CTaBUTh M peniath 0ojiee CIOKHBIC 33auu. B Kypc BXOAAT HaYaIbHbIC
IIPEJICTABJICHMS O CIIyYallHbIX BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHKAX.

Taxke B paMKax 3TOI0 Kypca OCYIIECTBIISACTCA 3HAKOMCTBO 06yqafoumxc>1 C MHO>KECTBaMH
U OCHOBHBIMH OII€pallvsIMK Ha/l MHOXKCCTBAMH, paCCMaTPUBAIOTC ITPUMCEPEI IPUMEHCHU A T‘pa(bOB n
OJIEMCHTOB TCOPHUH MHOXXECTB I PEIICHHUA 3a4a4, 4 TAKXKC HCII0JIb30BaHUA B IPYIrux
MaT€MaTUYCCKUX KypCax U yLIe6HBIX npeamMeTax.

MecTo y4eOHOr0 Kypca B yueOHOM IJIaHe

CornacHo y4yeOHOMY ImaHy B 7—9 kiaccax wm3ydaeTcs yueOHbIH Kypc «BeposSTHOCTh U
CTaTUCTUKA», B KOTOPBIM BXOIAT pas3aeisl: «[IpeacraBienue JaHHbIX U ONUCATENIbHAS CTATUCTUKAY,
«BeposTHOCTEY, «DJIeMeHThI KOMOMHATOPUKHNY, «BBenenne B Teoputo rpadoy», «MHOXKECTBa» U
«Jlorukay.

B y‘le6HOM IJIaHE Ha M3YUYCHUC HNAHHOI'O0 KypCa OTBOAUTCA 1 y‘Ie6HBII71 qaC B HCACIIO B
TCUCHHUEC KaXXA0I'0 rojga 06y‘lCHI/I${, BCCI'O 3a Tpu roza 06y‘leHI/IH — 102 y‘Ie6HHX gaca.

Copepxanue yyeOHOro Kypca (1o rogam o0y4eHus )
7 kiacce

[IpencraBineHue NaHHBIX B BMJIE TaONML, JuarpaMM. 3arlojHEHUE TaOjaul, 4TEHHE WU
MIOCTPOSHHE CTOJIOMKOBBIX (CTOJNIOUATBHIX) M KPYrOBBIX Auarpamm. UTeHuwe TpaduKoB peasbHBIX
nporeccoB. M3Bnedyenne nHpoOpMauy U3 quarpaMm M TaOJIUI, UCIOIb30BaHUE W MHTEPIPETALINS
JTAHHBIX.

OmnucareiabHass CTaTHCTUKA: cpeaHee apH(bMeTqucxoe, MCJ/iMaHa, pasmax, HauOOJIbIIee U
HAaWMMCHLIICC 3HAYUCHUSA, KBAPTUIIU, CPCAHCC TAPMOHHNYCCKOC, CPEAHCC TapMOHUYCCKOC YUCIIOBBIX
JaHHBIX.

[Ipumepsl ciydyalHOM W3MEHUYMBOCTM IIPU H3MEPEHMSIX, B MacCOBOM ITPOM3BOJCTBE;
TEHJCHIMM U CiydailHble Koyie0aHUs; TPYNNHUPOBKA JaHHBIX, MPEACTABICHUE CIy4yalHOU
M3MEHYMBOCTH C IIOMOLIBIO JUArPAMM; YaCTOThI 3HAYEHHM; CTATUCTUYECKAs! yCTONYUBOCTb.

I'pad, Bepmmna, pedbpo. Crenenp BepmnHbl. Yucno pédep u cymmapHasi CTENEeHb BEPIIUH.
[Tonsatue o cBa3HbIX rpadax. [lytu B rpadax. Lenu u muxnsr. O6xox rpada (3iinepos nyts). [lonstue
00 opHeHTHUpOoBaHHOM rpade. Pemenne 3agay ¢ momMoIpto rpagos.

YTBep)KI[CHI/ISI N BBICKA3bIBaHU. OTpI/II_[aHI/Ie YTBCPIKACHUSA, YCIOBHBIC YTBCPIKICHUA,
O6paTHBIC U pPaBHOCWJIBHBIC YTBCPKIACHUS, HCO6XO,Z[I/IMBIC U OOCTAaTOYHBIC YCJIOBU, CBOICTBA U
IIpU3HAKH. HpOTI/IBOHOHO)KHLIC YTBCPIKACHUS, NOKA3ATCIBCTBA OT IIPOTUBHOTIO.

CrnyualiHplii SKcnepuMeHT (OmbIT) M ciy4ailHoe coObiTHe. BeposTHOCTh M YacToTa
CIIy4aiiHOTO COOBITHA. POJIb MajOBEPOSITHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITUI B IPUPOJIE U B
o01ecTBe.

8 kiaace

MHoecTBO U MOAMHOXkeCTBO. [IprMeprsl MHOXKECTB B OKpyskatoueM Mupe. llepeceuenne u
o0beTMHEeHne MHOKECTB. Jlnarpammsl Diinepa. Hucosle MHOKECTBA. [IpuMepbl MHOXKECTB U3 Kyp-
coB anredpsl U reomerpuu. llepeuncienue 31eMEHTOB MHOKECTB € MOMOIIBIO OPTaHU30BAHHOTO
nepebopa u npaBuiia yMHOKeHHsI. POpMyIia BKIFOUEHUSA-UCKIIIOUSHHUS.



DnemeHTapHbIe COOBITHS. BeposTHOCTH citydaitHBIX cOOBITHI. ONBITHI C PABHOBO3MOYKHBIMHU
3JIEMEHTAapHBIMH cOOBITUAMU. CirydaitHbIi BEIOOD.

W3mepenune paccenBaHUs YMCIOBOrO MaccuBa. Jlucmepcus M CTaHAApTHOE OTKJIOHEHHE
4qrca0BOro Habopa. CBOMCTBA AMCIIEPCUU U CTAHAAPTHOTO OTKJIOHEHHWs. [lmarpaMmbl pacCcenBaHUs
JIBYX HaOJI0JjaeMbIX BeJIMYMH. JIMHeHas CBsA3b Ha JUarpaMMe pacCenBaHUs.

Hepeso. JlepeBo ciydaitHoro skcnepumenTa. CBONCTBaA JEPEBbEB: €IMHCTBEHHOCTh MYTH,
CBSI3b MEXKJy YHCIIOM BepHIMH U yucioM pédep. [lonstue o mnockux rpadax. Pemenue 3anau c
MTOMOMUIBIO JI€PEBbHEB.

Jlornueckue coro3bl «M» u «AJIN». CBsI3b MEXKy TOTMYECKUMU COI03aMU U OTIEpallusiIMU HaJl
MHOKeCTBaMU. Vcronp30BaHNE IOTHYECKUX COIO30B B aredpe.

Cnyyvaiinple COOBITHSI KaK MHOXECTBAa JJIEMEHTApHBIX COOBITHH. [IpoTHBOMONOXKHBIC
coObITHs. Onepanuu Haa coObITusIMU. DopMyIIa CI0KEHUS BEPOSITHOCTEH.

[IpaBuno yMHOKEHHUS BEPOATHOCTEH. Y CIIOBHAsI BEPOATHOCTL. [IpencraBinenne ciy4yatHOTO
9KCIIEpUMEHTa B BUJIE iepeBa. He3aBucumMble cOOBITHS.

9 kJjacc

Komb6unaropuoe mpasBuio ymHoxenus. [lepecranoBku u dakropuan. Yuciao coyeTaHuid u
TpeyronbHUK Ilackanma. CpoiictBa uymcen couderanuil. bunom HerooToHa. Pemenune 3amau c
MCIIOJIH30BAHNEM KOMOMHATOPHKH.

['eomerpuueckast BeposITHOCTh. Ciy4aifHbIi BBIOOp TOYKHM W3 (PUTYpHI Ha TUIOCKOCTH, W3
OTpE3Ka, U3 JYI'd OKPYKHOCTH.

Wcnpitanus. Yenex u Heynaya. Cepust ucnblTaHui 10 niepBoro ycrnexa. Cepust uCIIbITaHUN
bepuynnu. BepostHoctu coObITuii B cepun ucnbitanuiit bepaymau. CiyuaiiHblii BBIOOp 13 KOHEUHOT'O
MHOXECTBA.

CnyyvaiiHasi BEeJIMUYMHA W paclpelielieHue BeposiTHOCTeH. [Ipumepsl ciyyailHBIX BEJWYMH.
Baknble pacnipeseneHuss — 4ucIIo MONBITOK B CEPUM UCIIBITAHUN A0 IIEPBOT0 ycIexa U YUCIIO ycIie-
XOB B cepHuH UcTbITaHUN bepHyum (reomeTpruyeckoe 1 OUHOMUATILHOE paclpeiesieHus).

MaremaTrueckoe 0XKUJaHUE CIy4ailHON BEIUYUHbI. DU3NUECKU CMBICT MaTEMATHYECKOTO
oxuaanud. [IpuMepbl HCHOJIB30BaHUSA MAaTEMaTUYECKOro OXuJaHus. [[ucrnepcuss U CcTaHIapTHOE
OTKJIOHCHHE CIydailHOW BenuuuHbl. CBOWCTBA MaTEMAaTHYECKOTO OXHIAAHUS U JUCIEPCHH.
MaremaTuuecKkoe OKUIaHUE U JUCIIEPCHS U3YUYEHHBIX PACIIPEACTICHUN.

HepaBeHCTBO YeOnimeBa. 3aKoH OOIBIINX YKCENl. MaTeMaTHYeCKHe OCHOBAHMS HU3MCPCHUA
BepOHTHOCTeﬁ. Ponb u 3HaueHHe 3aKOHA OONBIINX YHCEN B HAYKEC, B IpUPOAC U 06IJ_IGCTB6, B TOM
YHUCJIC B COIMOJIOTMYCCKUX O6CJ'IC,Z[0B3.HI/IHX " B USMCPCHUAX.

IInanupyemble pe3ybTaThl 0OCBOCHHS pado4eil MporpaMMsbl Kypca

[IpenmeTHBIE pE3ynbTaTBl OCBOCHUS Kypca «BeposaTHOCTh M CTaTUCTHUKA» HA YTIyOJIEHHOM
ypoBHE B 7—9 Kjaccax xapakTepU3yrTCs CIEAYIOIUMHA YMEHUSIMH.

7 kjacce

e Uwurare uHpOpMAIHIO, TPEACTABICHHYIO B TaONHIAX, HA AWarpamMmax; MpeACTaBIsATh
JTAaHHBIE B BUJIE€ TAOJINII, CTPOUTBH CTOJIOMKOBBIE (CTOI0UYATHIC) M KPYTOBBIE TUATPAMMBI T10
MacCUBaM 3HAYEHUH.

e OmnuceiBaTh HHTCPNPETUPOBATL PCAJIbHBIC YHUCIOBBIC HAHHBIC, MNPCIACTABJICHHBIC B



TabIHUIIax, HA IUarpaMMax, rpadukax.

e lcmomp30BaTh IJi1 onrcCaHusa JaHHBIX CTAaTUCTHYCCKHUEC XApaKTCPUCTUKHU: CPEAHEC
apI/I(l)MCTI/I‘ICCKOC, MEHuaHa, HauOoJIbIIIee M HAUMEHbIIICE 3HA4YCHH, pa3sMax, KBAPTUIIU.

e liMeTh npeacTaBieHUE O JTOTUUECKUX YTBEPKACHUSX U BHICKA3bIBAHUSIX, YMETh CTPOUTH
OTpuLIaHUs, GOPMYITUPOBATH YCIOBHBIE YTBEPKICHUS IIPU PEIICHUH 33]a4, B TOM YHCIIEe
U3 IpYruX y4eOHBIX KYpCOB, UMETh MIPEJICTABICHUE O TEOPEMaxX-CBONCTBAX U TEOpEeMax-
IpHU3HaKax, 0 HEOOXOIUMBIX M JOCTATOYHBIX YCJIOBHSIX, O METOJE JOKa3aTeJbCTBA OT
MPOTUBHOTO.

e llmers mnpexncraBieHUE O CIy4alHOM W3MEHYMBOCTH Ha IPUMEpPAX pe3yJIbTaTOB
U3MEpEeHul, LeH, (QU3MUECKUX BEJIMYUH, AHTPOIOMETPUYECKHUX JIaHHBIX; HMETh
IIPEICTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

e lcmonp30BaTh JUIA OIIMCAaHMA JaHHBIX YaCTOThI 3Ha‘l€HHfI, TpyHniuMpoBaTb AOaHHBIC,
CTPOUTH T'MCTOTrPpaMMBbI I'PYIIITHUPOBAHHBIX JaHHbIX.

e lcnonp3oBarh rpadsl Uil pElICHHS 3a/1a4, UMETh MPEJCTABICHUE O TEPMUHAX TCOPHUU
rpadoB: BepuinHa, pedpo, 1enb, UK, IyTh B Tpade, UMETh IpeacTaBieHne 00 ooxonae
rpada u 00 OpUEHTHPOBAHHBIX rpadax.

8 kiacce

° OHepI/IpOBaTB MNOHATHUAMHW MHOXXCCTBA, IMOAMHOXKCCTBA; BBIIIOJHATL OIICpalliyi Hall
MHOXCCTBaAMM: O6T>GI[I/IH6HI/IC, MNEePpECCUCHUC; IICPCUUCIIATD 2JICMCHTBI MHOKCECTB C HCIIOJIb30BAHHEM
OpraHu30BaHHOT'O nepe6opa u KOM6I/IHaTOpHOFO IIpaBuJjia YMHOKCHU.

. HaxomuTe BEpOSTHOCTH CIIyd4allHBIX COOBITHMH B CIIy4allHBIX ONBITaX, 3HAs
BEPOSITHOCTH DJIEMEHTAapHbIX COOBITUH, B TOM UYHCJIE B OINBITaX C PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH COOBITHUSMH, UMETh MOHATHE O CIIy4ailHOM BBIOODE.

. OnuceiBaTh JaHHBIE C TOMOIIBIO CPEAHUX 3HAYCHUM U Mep pacceuBaHUs (UcCHepcHs
U CTaHJIapPTHOE OTKJIOHEHHE). YMETh CTPOUTh U HHTEPIIPETUPOBATh JMarpaMMbl pacCEUBaHUs, UMETh
IIPEJICTABICHHUE O CBA3U MEKYy HaOII01aeMbIMU BETMUUHAMM.

. WNwmetrs mpencraBieHue o JIepeBe, O BepIIMHAaX U pEéOpax nepeBa, MCIOIb30BAaHUU
JIEpEBbEB MIPH PEIICHUH 33/1a4 B TEOPUHU BEPOATHOCTEH, B IPYTHX Y4EOHBIX MAaTEMAaTUUECKUX Kypcax
Y 33724 U3 IPYTUX y4eOHBIX MPEIMETOB.

. OnepupoBaTh TOHSATHEM COOBITHS KaK MHOXKECTBA DJIEMEHTAPHBIX COOBITHI
CIIy4aiflHOTO OTIbITa, BBIMIOJHATH OMNEpalliy Haj COOBITHUSMH, UCIOJB30BaTh MPHU pPEUICHUH 3a7ad
auarpamMmbl JiJiepa, YUCIOBYIO MIPSIMYI0, TPUMEHSITh POPMYITY CIOKESHHS BEPOSTHOCTEH.

° [Tonmp30BaThCs MPABUIOM YMHOKEHHS BEPOSTHOCTEH, HCIIOIB30BaTh JEPEBO IS
Hpe}lCTaBJ’IeHI/IH cnyqaﬁHoro OIIbITa HpI/I peH_IeHI/II/I 3aga4v. OHepI/IpOBaTI) IIOHATHUECM HC3aBUCUMOCTHU
COOBITUH.

9 kjacc

® ITons30BaThCSA KOM6I/IHaT0pHI)IM IIpaBHUJIOM  YMHOXXCHUA, HaXoJuThb  YHUCIIO
MEepeCTaHOBOK, YUCIIO COquaHHﬁ, MMOJIL30BAaThCs TPCYTrOJIbHUKOM ITackans Ipu pClICHUU 3a11a4, B
TOM YHCJIC HA BBIYUCICHUC BCpOHTHOCTGfI COOBITHIA.

o Hcnons30BaTh MOHATHE T'€OMETPUYECKONM BEPOSATHOCTH, HAXOAUTh BEPOSATHOCTH
COOBITUH B ONBITAaX, CBSI3aHHBIX CO CIy4allHBIM BBIOOPOM TOYEK U3 IUIOCKOW (QUIyphl, OTpe3Ka,



JUIMHBI OKPY’KHOCTH.

® HaXO,I[I/ITB BCPOATHOCTHU COOBITHI B OIlbITaX, CBA3aHHBIX C MHCHOBITAHUIMH 10
AOCTHXKCHUSA IICPBOI'0O YCIICXa, B CEPUAX HUCIIBITAHUH BepHynJm.

L4 HmeTh MMpeaACTaBJICHUC O CJIy‘Iaf/'IHLIX BCJIIMYHMHAX M OIIO3HAaBaTh CHy‘IafIHbIC BCJIIMYHHBI
B ABJICHUAX OKPYKarOIICro MUpa, OICpUpOBaATh IOHATHEM «PaCpCACICHUC BGPOHTHOCTCI\/'I». VYmeTs
CTPOUTH pacupCaCICHUA BCPOﬂTHOCTeﬁ 3HAUYCHHI CHy‘I&ﬁHHX BCJIIMYMH B U3YUCHHBIX OIIbITax.

° Haxonute maTemMarnyeckoe OXUIAAHUE WU JUCHEPCHUIO CIY4alHOW BEJIUYHUHBI IO
pacrnpeieNIeHUI0, TPUMEHSTh YUCIOBbIE XapaKTePUCTUKU U3YUYEHHBIX PACIIPECICHUN MPU PEIICHUN
3a7ad4.

o WMmeTh nipencTaBiieHNE O 3aKOHE CIIy4alHbIX YMCEIl KaK O IPOsIBIECHUN
3aKOHOMEPHOCTH B Clly4yailHOM U3MEHYMBOCTH, IOHUMATh MaTeMaTH4eckoe 000CHOBaHUE OJIM30CTH
YaCTOThI U BEPOSITHOCTU COOBITUS. VIMETh IpesICTaBIeHHE O POJIM 3aKOHA OOJIBIIMX YUCEN B
IpUpOJIEe U OOIIECTBE.

TemaTnyeckoe IIIAHUPOBAHUE Y4eOHOr0 Kypca (1o roagaM ooyueHms )

7 kaacc (34 4)
DJIeKTPOHHbIE
HasBanmue OcHoBHbBIE BH/IbI
OcHoBHOE (undposBbie)
pa3naena (TemMbl) IeSITeJILHOCTH
coJep:KaHue o0pa3oBaTe/ibHbIE
(4MCJI0 YacoB) o0yuarumuxcst
pecypchl
IIpencraBaenne | [IpencraBienue OcBauBaTh criocobObl | MaTemaruka.
AaHHBIX (4 1) JAHHBIX B BHJI€ Ta- | IPEACTABICHUSA CTaTUCTUYe- | BeposTHOCTH 51
OJU1I, TUArpaMM. CKMX JaHHBIX M YHCJIOBBIX | CTAaTUCTHKA, 7
MacCHBOB c MMOMOIIILIO | KJIacc, OI'AOY

3anonHenne  TaOJIHIL,
tabmury w  jguarpamm ¢ | IO «Akagemus
YTEHUE W TIOCTPOEHUE

UCTIONB30BaHUEM  aKTyajb- | MUHIIPOCBEIICHUS
HBIX M BaXHBIX JaHHBIX | Poccum»

(memorpaduveckne JaHHBIE,

CTOJIOMKOBBIX
(cTonGyaThIX) u

KPYT'OBBIX JIHarpamM.
IIPOM3BOJCTBO  MPOIYKIHUH,

Hrenne TPAQUKOB | GiecTpermbIe I IPHPOTHEIE

PCANTbHBIX TPONECCOB. | gppepyg).

N3Bneuenue

W3yuate meTompl paboOTHI C
uH(popMaun u3 ya AL P

TaOIMYHBIMU U Tpadu-
IuarpaMMm W TabmuIl,

YCCKUMHU TPCACTABJICHUAMU

UCIIOJIb30BaHUE "
JTAHHBIX c MIOMOIIBIO
UHTEPIIPETALNS
n(ppPOBBIX PECYPCOB B XOJI€E
JAaHHBIX. mgp pecyp A
MPAKTUYECKUX pPaboT
IIpaxTrueckas
pabota
OnucaresnbHas OrnucarenbHas OcBauBath noHsATua: | MaremaTuka.
CTATHCTHKA (8 4) | cTaTUCTHKA: CcpelHee | yhcioBoil MaccuB (HaOop), | BeposTtHoCTb u

apu@meTuyeckoe, Mepa LEHTpa, B TOM YHCIIE | CTATHUCTHKA, 7




MeaMaHa, pa3max, | cpeanee  apudmeruueckoe, | kmace, DPIAOY
HanOOJIbIIIEe U | MeauaHa, gactoTa 3HaueHus | IO «Axagemus
HauMEHbIIIEEe 3Ha- MuHnpocselieHus
OnucelBaTh CTaTUCTUYECKUE
YeHUs, KBapTUIIH, Poccun»
JTaHHbIE C IIOMOLIBIO
cpenHee rapmo-
cpeaHero apupMeTHYeCcKoro
HUYECKOE, cpenHee
u Menuanbl. Pemarts 3agaun.
rapMOHHMYECKOE
YHCIIOBBIX JAHHBIX. N3y4ars CcBOWCTBAa CpEIHUX,
B TOM 4YHCIE€ C IIOMOILIBIO
[IpakTnueckas
U(POBBIX PECYPCOB, B XOJE
pabora
MIPaKTUYECKUX PaloT.
OcBauBaTh TIOHSATHUS:
HanOoJpllee U HAaUMEHBIIIEEe
3HAYEHUs YK CIIOBOTO
MaccHBa, pa3Max, KBapTUJIb.
Pemate 3amaun Ha BbIOOp
crioco0a ONMCaHUs MaCCHBOB
B COOTBETCTBUM C IPHUPOAOH
JTAHHBIX u LEJSIMU
UCCJIEJIOBAHMSI, B TOM YHCJIE B
XO0/J1€ IPAaKTUYECKOI paboThI
Cayyaitnas ITpumepsl ciydaiiHoi | OnuceiBaTh JlaHHbBIE ¢ | Maremaruka.
U3MEHYUBOCTH (5 | U3MEHUUBOCTH  IIPU | IOMOLIBIO IpyNIupoBKH, | BepostHOCTh u
4) U3MEPEHMSIX, B | CTPOUTH THCTOTPaMMBl, | CTaTUCTHKA, 7
MacCOBOM IIpO- | BBIABUIATH IpocTenlne | Kiacc, OI'AOY
W3BOJICTBE; TEHCHIINN | TUIIOTE3bI. JIIO  «Axanemus
u CIIy4aliHbIe MuHnpocsenieHus
ya OcBauBath rpaduueckue p m
KoneOaHus; Poccuny»
MIpeICTaBICHUS Ppa3HbIX
TIUPOBKA JaHHBIX G
Thyrmup 8 ’ | BUOOB CITy9auHOH
IIPEJICTaBICHNE
- WU3MEHYUBOCTH, B TOM YHUCIIE
CIly4aiiHOI U3MEH-
C MmoMoupbio  IHU(POBBIX
YUBOCTU C IIOMOIIBIO
pECYPCOB, B XOJ€ IPAKTHYE-
JuarpamM; — 4acTOTbI 9
. CKOH paboThI
3HAYEHUH;
CTaTHCTUYECKas
YCTONYUBOCTb.
[TpakTnueckas
pabota
Beenenne B | ['pag, BepunHa, | OcBauBarh mnoHATUS: Tpad, | MaremaTuka.
Teopuro rpados | pebpo. Crenenb Bep- | BepminHbl u péOpa rpada, | BepostHocTh u
(4 v) mmHbl. Yucno pédep u | creneHs, MyTh B Tpade, Lenu | CTaTUCTHKA, 7
CyMMapHasi  CTeNeHb | U IMKJIbl, HyTh B rpade, | Kiacc, OI'AOY
BEpUINH. mwiockuit  rpad, cBssHbid | AIIO  «Axagemus
rpad, OPUEHTHUPOBAHHBIN | MUHIIPOCBEIIEHUS

I[lousatrie O CBSI3HBIX




rpagax. Ilytu B | rpad. Poccun»
rpadax. Pemate 3amaum Ha T1OUCK
Ienu u nukiasl. OOX0 | CyMMBbl  CTEIIEHEH BEpILIUH
rpada (inepoB myTh). | rpadha, Ha TIOMCK o00X01a
TonsTie o6 rpada, Ha MOUCK MyTed B
OPUEHTHPOBAHHOM rpadax.
rpade. Pemenne 3anay | Mcnons3oBate rpadsl  mpu
C TIOMOIIIbIO TpadoB pelIeHnr 3a/1a4d U3 alreOpsl,
reoOMETPUH, TEOPUH
BEPOSTHOCTEM, IpYyrux
MPEIMETOB
Jloruka (3 4) YTBepxaCHUSA u | W3yuaTe BuIbI yTBEp)KAEHUN | MaTtemaruka.
BbICKa3biBaHUsA.  OT- | u Bbicka3biBaHUU. OcBauBaTh | BeposTHOCTh u
puLaHue CHoCOObI MIOCTPOEHHUS | CTATUCTHKA, 7
YTBEPKIACHUA, YCIIOBHBIX YTBEPKIECHUH, | Kiacc, OI'AOY
YCIIOBHBIE yT- | 1OKa3aTeIbHbIX JAIIO  «Axkanemust
BEPIKACHUS, OOpaTHBIE | pacCyKIECHHH, ¢dop- | MunnpocsenieHus
u PaBHOCUJIBHBIE | MYJIUPOBKH TeopeM, | Poccumn»
YTBEPKJICHHUS; BBIPKAIOIIMX CBOMCTBA U
HEO0OXOMMBIC U | IpU3HAKH, METO/IbI
JIOCTaTOYHbIE MaTEeMaTUYECKUX
YCIIOBHS, CBOMCTBA U | IOKa3aTEJIbCTB
MIPU3HAKHU.
[IpoTrBOMNONOXHBIE
YTBEPKJICHHUS,
JI0OKa3aTesIbCTBA oT
MIPOTUBHOTO
BepositHOCTB CnyqaitHbiii OcBauBaTh nousaTus: | Maremaruka.
4acToTa HKCIIEPUMEHT (OIIBIT) U | CIy4allHBII ONBIT W ciy- | BeposTHOCTH u
CJIy4aiHOI 0 CIIy4aifHOe COOBITHE. YanHoe coOBITHE, | CTATHCTHKA, 7
coObITH (5 ) BeposTHOCTS 4 | MAIIOBEPOATHOE U | KJace, Or'AOY
4ACTOTA  CIIYHAMHOTO npaktuuecku goctoepHoe | 10  «Axanemus
COGBITISL coObITHE. MuHIpocBeneHus
N3yuate 3HAYUMOCTh Pocenm»

Ponp ManoBepoATHBIX
u MTPAKTHICCKH
JIOCTOBEPHBIX
cOOBITHIA B TIPUPOJIE U
B 00IIIeCTBE.

IIpaxTnueckas
pabota

MaJIOBEPOSATHBIX COOBITUI B
npupojie M OOIIeCTBE Ha
BRKHBIX TpHUMepax (aBapuu,
HECYaCTHBIE CITydau, 3aluTa
MepcoHANbHON WH(pOpPMAIINH,
nepenaya JaHHBIX).

N3yuaThk ponb KIIaCCHUECKHUX
BEPOATHOCTHBIX MoJeIen

(MoHeTa, urpajgbHas KOCTh) B




TEOPUH BEPOATHOCTEH.

Habmogate u  u3yyarthb
94acTOTy COOBITHI B MPOCTHIX

OKCIICPUMCHTAX, B TOM YHCJIC

C TnoMouibl0  HU(POBBIX
pecypcoB
O0600menne, [IpencraBnenue [ToBTOpsaATh M3ydyeHHOE U | MaTemaruka.
KOHTPOJIb (5 1) JnaHHbIX. OnucaTelnb- | BBICTpauBaTh cucreMy | BepostHOoCcTh u
Hasl CTaTUCTHUKA. 3HAHUMH. CTaTUCTHKA, 7
KJ1acc OI'AOY
BeposTHOCTB Pemats 3a7a4u Ha ’
o HIIO  «Axanemus
CIIy4yallHOTO COOBITHS. | MIPEACTABJICHUE U ONUCAHUE
MuHnpocBeneHus
MHOKECTBA y | QHHBIX c MIOMOILIBIO
Poccumn»
U3YYEHHBIX XapaKTEPUCTHK,
MIOJIMHOKECTBA.
npecTaBlIeHne HHPOPMAIHH
ODIEMEHTBl  TEOPUH | TOMOIIBIO rpadoB.
rpagos OG6CyKnath IpUMEPBI
CITy4alHbIX COOBITHH,
MaJIOBEPOSTHBIX u
MPAKTUYECKH JIOCTOBEPHBIX
CIy4yalHBIX COOBITHI, HUX
pojii B MPUPOJE MU KHU3HU
YyeJloBeKa
8 kuacc (34 4)
DJIeKTPOHHbIE
Ha3zBanmue OcHOBHBIE BU/IbI
OcHoBHOE (uudpossbie)
pa3naesa (Tembl) JIeATeJIbHOCTH
coJep:KaHue o0pa3oBaTejibHbIE
(UM €10 YacoB) o0yvyarmuxcst
pecypchl
IloBTOpPEHME [IpencraBnenue [loBTOpsiTh WM3yueHHOE U | Maremaruka.
Kypca 7 kiaacca (3 | JaHHBIX B BUJIe TaOJIMIl | BEICTPAUBaTh cucreMy | BepostHOCTh u
q) U JTUarpaMM. 3HAHUMH. CTaTUCTHKA, 8
KJ1acc OI'AOY
OmmcaTensHas Pemars 3aja4u Ha ’
IO  «Axanemus
CTaTUCTHUKA. MIPEACTABICHUE W OMUCAHUE
MuHnpocsenieHus
Corvaaiinas JTAHHBIX c MTOMOIIIBIO
" W3YUYEHHBIX XapaKTEePUCTUK Pocenm»
U3MEHUYHMBOCTD. yi p P '

CrnyyaiiHple COOBITHS.

BepositHOCTH u
4aCTOTBHI.
DneMEHTHI TEOpUU

MHOYKECTB. DJIEMEHTEI
Teopuu rpadoB

Pemats 3a7a4u Ha
IIpEACTaBICHUE

IPYIIIUPOBAHHBIX JAHHBIX U
OIIMCaHKE CIIy4yanHOHN
M3MEHYUBOCTH.

Pemrate 3a1aun Ha
onpeJieeHue YacCTOTHI




CITy4alHbIX COOBITHIA,
o0cyxeHue IpPUMEpPOB
CIIy4alHBIX cOOBITHH,
3aauu Ha OINHCaHue

MHOECTB M IPEIICTABICHHIE
uHpopmaiuu B Buze rpados

Mmuo:xectBa (4 4) | MHOXECTBO u | OcBauBath moHsATHs: | MaTemaTuka.
noaMHoxkecTBo. [Ipu- | MHOXKECTBO, TOAMHOXKECTBO, | BeposaTHOCTH Hu
MEphl MHOXECTB B | BKJIIOUCHHE, MEPECCUCHUE U | CTATUCTHUKA, 8
OKpYXKaroIleM Mupe. | 0ObeTUHEHHEe  MHOXECTB, | KJacc, Or'AOY
ITepeceuenue Y | YUCIIOBBIE MHOXkecTBa, | IO  «Axkanemus
o0beMHEeHNE YUCJIOBBIE TPOMEKYTKH. MuHnpocBenieHus
MHOECTB. Poccun»
. Pewate 3agauu ¢ moMomibIo
Huarpammbl ~ Diinepa.
bopmyn BKJIFOUEHUS-
YuciioBble MHOKECTBA.
VCKJIFOUECHHS
[Ipumepsl  MHOXECTB
u3 anreOpbl u
T€OMETPHUU.
Ilepeuncienne
AJIEMEHTOB MHOKECTB C
MIOMOILIBIO
OpraHMU30BaHHOTO
nepebopa u MpaBuia
ymHOxeHus. dopmyia
BKJTFOUCHUS-
WCKITFOUCHHUS
BepositHOoCTB DneMeHTapHbIe OcBauBath noHsATusA: | MaremaTuka.
CJAYYAHHOT O coObiTusi. BeposiTHO- | a1eMeHTapHoe coOwiTHE, | BeposTHOCTB u
coObITHus (4 1) CTH CIIy4aiHBIX | cTyyallHO€ COOBITHE KaK | CTaTUCTHKA, 8
COOBITHI. COBOKYNHOCTb  OJaromnpu- | Kjacc, OI'AOY
ATCTBYIOIMX AeMeHTapHbix | 110 «Axanemus
OnbITHI c yrom P A 1
COOBITHIA, paBHOBO3MOXKHbIE | MUHIPOCBEIIEHNUS
PaBHOBO3MOKHBIMHU
3JIEMEHTapHbIE COOBITHUS. Poccuny»
AJIeMEHTapHBIMU
COOBITHUSIMH. Pemats 3a/1auun Ha

CryualiHblii BEIOOD.

[TpakTnueckas
pabota

BBIUMCIICHHE BEPOATHOCTEH
COOBITUH TI0 BEPOATHOCTSIM
2JIEMEHTaPHBIX COOBITHI

cnyqaﬁHoro OIIbITA.

Pemarp
BBIUMCIICHUE BEPOSATHOCTEMN

3aJa4n Ha
COOBITMM B  ONBITAX C
PaBHOBO3MO>KHBIMHU
3JI€MEHTapPHBIMU
COOBITUSIMH, B TOM YHCIE C

ITOMOIIIBIO KOMIIBIOTCPA.




[IpoBoguts ¥ H3y4aThb
OTBITBI C PaBHOBO3MOKHBI-
MU AJIEMEHTaPHBIMU
COOBITHSIMH, B TOM YHCIIE C
HCIIOJIb30BAaHHEM MOHET,

UTPAIbHBIX KOCTEH U APYTUX

MoJeei B XoJze
MPaKTHYECKON pabOThI
OnucarejsbHas N3smepenne OcBauBaTh nousTus: | Maremaruka.
CTATHCTHKA. paccenBaHUs aucrepcuss U cra”paptHoe | BepostHocTb u
PacceuBanue YKMCJIOBOTO  MAcCHBA. | OTKJIOHEHUE, HCIOJb30BaTh | CTATUCTHKA, 8
JAHHBIX (5 1) Hucnepcus U | 3TH XapaKTEPUCTUKU I | KJace, OI'AOY
CTaHJapTHOE OnMCaHus pacceuBanus | 110  «Axanemus
OTKJIOHEHHE JTAHHBIX. MuHnpocBenieHus
YHICIIOBOTO Habopa. Poccun»
B BoigBurate rumoressl 00
CBoiicTBa qUCHIEpCUU U
OTCYTCTBHUM WJIM HAJIUYUU
CTaH/IapTHOIO
CBA3M IO  JuarpaMmam
OTKJIOHEHHUSI.
paccerBaHusl.
Jwnarpammsl
Crpouts JarpaMMbl
pacceuBaHMs JIByX Ha-
paccerBaHUs 110 UMEIOIINM-
ONI0/ITaeMBIX BEITUYHH.
3 Cs JAHHBIM, B TOM YHCIE C
Jlunelinasg cBA3b Ha
MOMOILIBIO U (POBBIX
JuarpaMmme
pecypcoB
pacceuBaHusl.
[TpakTnueckas padbora
BBenenue B | epeso. HepeBo | OcBauBaTh MOHATHS: IepeBO | Maremaruka.
TeOpuI0 rpagoB | CIy4aliHOTO 9Kc- | Kak rpa¢ 6e3 nukiia, Bucsyasi | BepostHocTb u
By nepumenTta. CBoiicTBa | BepminHa  (JIUCT), BETBb | CTATHCTHKA, 8
JIEPEBLEB: JepeBa, IIyTb B JIepeBe, | Kiacc, OI'AOY
€IMHCTBEHHOCTb IyTH, | JUAMETP JE€peBa. JAIIO  «Axanemus
CBSA3b MEXIY YHCIOM . . | Munnpocsemenus
N3ydars cBolicTBa JepeBa:
BEpUIMH W  YHUCJIOM . | Poccuny»
5 CYLIECTBOBAHME  BUCSYEH
péoep. Ilomsitue o
BEPIINMHBI, €IUHCTBEHHOCTh
TIJIOCKUX rpadax.
yTH MEXITY JBYMSI
Pemenne 3amau ¢
BEpIIMHAMH, CBS3b MEXIY
MTOMOMUIBIO J€PEBHEB
YHUCIIOM BEpPUIMH U YHCIOM
pedep.
Pemiate 3amaun Ha TOUCK U
NIEPEUUCIICHHE  IyTed B
JIEpEBE, ONpEEIICHNE YHcia
BEpIIUH WK pEdEp B AepeRe,
CBOMCTBA MJIOCKUX TpadoB
Jloruka (2 4) Jlormueckne  coro3wl | U3yuars METO/IbI u | Maremaruka.
«M» n «MJIN». Ca3p | cTpyKTypy MaTemMaTHueckux | BepositHocTh U




MCXKAY JIOTUYCCKUMU

YTBEPKICHHUM, COIEPHKALUX

CTaTHUCTHKA, 8

Ccor3amMu U | JIOTHYECKHE COIO3HI. | KJlacc, OI'AOY
onepauusmMu Haj | OcBauBath wucnosnb3zoBanue | IO  «Akagemus
MHOKE€CTBaMHU. JIOTUYECKUX COI030B Mpu | MUHIPOCBEILICHUS
Hcnonp3oBanne nocTpoeHun  cucreM U | Poccuny»
JIOTUYECKHX COIO30B B | COBOKYITHOCTECH ypaBHEHUH
anredpe u HEPaBEHCTBO oT
MPOTUBHOTO
Onepaunun  naa | Cinyyaiiele coObiTHs | OcBauBaTh noHsTHs: | MaremaTuka.
CJAyYalHbIMH Kak MHOXECTBA | B3aMMHO IIPOTUBOIIOJIOKHBIE | BeposiTHOCTD u
COOBITUSIMH. AJIEMEHTapHbBIX COOBITHSI, OIEpaly HaJ | CTATUCTUKA, 8
Cioxenne COOBITHIA. COOBITHSMH, OOBETMHCHUE H | KIIacc, DOI'AOY
BepositHOocTell (3 [IepeceyeHue coOprtu, | AIIO0  «Axamemust
[IpoTrBOMOIOKHBIC
q) COBMECTHBIE M HECOBMECT- | MUHIIPOCBEIICHUS
coObITusA.  Omnepanuu
HEIC COOBITHSL. Poccum»
HaJl COOBITUSAMH.
@®opmyna  cioxenus | M3ydars TEOPEMBI 0
BEPOSITHOCTEH BEPOSITHOCTH OOBEAMHEHUS
IBYX COOBITHH  (popMyITBI
CIIO)KEHUSI  BEPOSTHOCTEN).
PemraTe 3amaun, B TOM 4nCiIe
TEKCTOBBIC, Ha BBIYMCIICHUC
BEPOSITHOCTEH OO0BEAMHCHUS
U TepecedeHuss COOBITHH ¢
ITOMOIIBIO YHUCJIOBOM
MpsIMOM, Auarpamm Diliiepa
YcaoBHas [TpaBuno ymHoxxenust | OcBanBaTh noHsTHs: | MaremaTuka.
BEPOSITHOCTD, BEPOSITHOCTEH. MPaBUIIO YMHOXKEHUSI Bepo- | BeposiTHOCTH u
MHOKeHH SITHOCTEHN CJIOBHAsl | CTAaTUCTHKA 8
YMHOKEHHE YcnoBHas ’ y ’ A
BEPOSITHOCTEH BEPOSATHOCTh, HE3aBHUCUMBIE | KJIACC Or'Aoy
p oc¢ ’ BEPOATHOCTE. p > >
He3aBHCHUMBbIE COOBITHS, nepeso | IO «Axanemus
coObITHSI Ilpencrapnenue CITy4ailHOT'O OIIBITA. MuHnpocBelieHus
CIy4yallHOTO 3KCIEepH- PoOCCHI»
(59 Pemats 3aJ1aun Ha
MEHTa B BUJIE JIEpPEBA. .
ompeNieJieHue MW  CBOMCTBA
Hesapucumbie HE3aBUCUMBIX COOBITHIA.
COOBITHS
Pemars 3amaum Ha TOWCK
BEPOSITHOCTEM C  HUCIOJIb-
30BaHUEM nepeBa
CIIy4allHOTO OTIbITa
O6o0menne, PacceuBanue nannbix B | [loBTOpsTh u3ydeHHOe U | MaTemaTuka.
KOHTPOJIb (5 1) YUCIIOBBIX MAacCUBaXx. | BBICTpAaUBaTh cucreMy | BepostHOCTh 51
Oneparnuu HaJl MHOKE- | 3HAaHUU. CTAaTUCTHKA, 8
CTBAMH U COOBITHSIMH. KJacc, DOI'AOY
Pemars 3aJ1a4uu Ha
JIIO  «Axamemus

BepostHOCTB

IpeaACTaBJICHHUEC U OIMMCAHUC

MI/IHHPOCBGI_L[CHI/I}I




CIIy4aifHOTO COOBITHS. | TAHHBIX c noMoupto | Poccum»
Cnoxenue U | U3YYEHHBIX XapaKTEPUCTHUK.
YMHO>XEHHE BEpPOSITHO-
B Pemars 3aJa4n c
cTei.
puMeHEeHHEeM rpadoB.
JlepeBpss U TUIOCKHE
Pemrate 3a1a4u Ha
rpadsl
HaXOXJIEHUE BEPOATHOCTHU
CIIy4aiflHOTO  COOBITUS IO
BEPOSITHOCTSIM
3JIEMEHTAPHBIX COOBITUI.
Pemars 3aJ1a4n Ha
HAXO0XJEHUE BEPOATHOCTEMN
00BbeTMHCHUS u
nepecedeHus COOBITUH, B
TOM YHCJI€ HE3aBUCUMBIX, C
UCII0JIb30BAaHUEM
rpaguIecKux
MIPECTABICHUI
9 kaacc (34 4)
JJIeKTPOHHBIE
Ha3Banme OcHOBHBIE BU/IBI
OcHoBHOE (undgposBbie)
pasnaena (TemMbl) NeATeJHLHOCTH
coJep:KaHue o0pa3oBaTe/ibHbIE
(4HCI10 YacoB) o0yvyarmuxcst
pecypchl
IToBTOpPEHME IIpencraBnenue [ToBrOopsaTe wu3ydeHHoe u | MartemaTuka.
Kkypca 8 kiacca (3 | nanHbiXx. Onucarenb- | BBICTpauBaTh cucreMy | BepostHOoCcTh u
q) Has CTaTUCTHUKA. 3HAHUMH. CTaTUCTHKA, 9
o KJ1acc, Or'AOY
repanuu Hajx | Pemate 3a7a4u Ha
HAIIO  «Axagemus
COOBITHSIMH. NPEJICTABICHUE U ONUCAHUE
MuHnpocBenieHus
HeszaBucumocts JIAHHBIX.
Poccuny»
COOBITHIA. Pemiate 3aJ1a4u Ha
HaXOXJIEHUE BEPOATHOCTEN
JlepeBbss U TUIOCKHE
00BeIMHEHUS u
rpad y
nepecevyeHus: COOBITHH, B
TOM YHCIIe HE3aBHUCUMBIX C
WCIIOI30BAaHUEM
rpadu4ecKux
MpeACTaBICHUN U JiepeBa
CIIy4allHOTO OTIbITa
DJIeMeHThbI Komb6unaropuoe OcBauBaTh noHsTus: | MaremaTuka.
KOMOMHATOPUKM | IPAaBUJI0O YMHOXKEHHUS. | KOMOMHATOpHOE  mpaBuiio | BeposTtHOCTb u
(6 9) ITepecranoBku U | YMHOXKEHUS, CTaTUCTHKA, 9
bakTopua. Uwucno | ynopsmodeHHast napa, | Kiacc, Or'AOY




coueTaHuU U | TpOWKa o0bekToB, | 1O «Akamemus
TpeyroiabHUK [lackans. | mepectanoBka, (akTopuan | MUHIIPOCBEIICHHS
CaoiicTBa 4yycesl | 4hClia, codeTraHue uwucio | Poccun»
COYETAHMM. buHOM | coueraHui,  TPEYrOJbHUK
HeroToHa. [Tackans.
Pentenne 3amau ¢ | Pemarts 3aga4u Ha
HCII0JIb30BaHUEM nepevyuciienne KoMOuHaIuH,
KOMOMHATOPUKHU KOJIMYECTBA 3JEMEHTapPHBIX
COOBITHI, HaxO0KJIEHHUE
BEpPOSITHOCTE COOBITUH ¢
IIPUMEHEHUEM KOMOUHa-
TOPUKH, B TOM YHCIE C
UCIIOJIb30BAHUEM TPEYIoJib-
Huka [lackamns.
Pewate 3a1auu Ha
pUMEHEHNE yucia
coueTanmii B anredpe
(cokpaiéHHoe yMHOXEHHUE,
6uHom HeroroHa)
I'eomeTpuueckas | ['eomerpuueckas OcBauBathb noHsATHEe | Maremaruka.
BEPOATHOCTH (3 | BEPOATHOCTS. Cny- | reoMeTpudecKoi BepositHOCTB u
q) YaifHbI BBIOOP TOYKHU | BEPOSITHOCTH. Pemarte | cratucruka, 9
u3 ¢burypst Ha | 3aJlauM Ha  HAXOXIEHME | KJacc, OI'AOY
IJIOCKOCTH, u3 | BeposTHocTe B omnbItax, | A0  «Axanemus
OTpe3Ka, W3  JyId | IpeJICTaBUMBIX Kak BbIOOp | MUHIIpOCBEIICHUS
OKPY>KHOCTH Touek w3 ¢urypel Ha | Poccun»
TUIOCKOCTH
(MHOTOYTOJIbHUKA, KpyTa),
U3 OTpe3ka WM JYyT'"
OKPY>KHOCTH, U3 YHUCIOBOIO
IIPOMEKYTKA.
HUcnbiTanus Ucnbrtanus. Yenex u | OcBauBath nouaTus: | Maremaruka.
Bepuyaiau (6 1) Heyzaya. Cepus | ucnplTanue, 3yeMeHTapHoe | BeposTtHoCTb 51
WCIIBITAaHUI 70 | COOBITHE B UCHBITAHUM | CTATUCTHKA, 9
MEepPBOTO ycrexa. (ycmmex w Heymaua), cepus | Kjacc, Or'AOY
Cepus — ncnbiTanui,  Hactymenue | IO «Akapemus
BepHyuIH. Bepo- IIEpBOro ycrexa (Hey;[aqn)v, MuHnpocBenieHus
sTHOCTH  coGormii B | CSPUA ucneiTanuit | Poccun»
cepun UCIIBITAaHUI beprysm.
bepnyiu. Pemats 3a71a4u Ha

CrnyualiHblii BBIOOp U3
KOHEYHOT'0 MHOKECTBa

HAaXO0XJEHUE BEPOATHOCTEH
coOBITHI B
110

cepuu
HCTIBITAHUH TIEPBOTO

ycmexa.




Pemrate 3aJ1a4n Ha
HAXO0XJEHUE BEPOATHOCTEMN
COOBITHIA B cepuu
ucnbiTaHui - bepHymn, B
TOM YHCIE€ C IIOMOIIBIO

U(GPOBBIX PECYPCOB

CayuaiiHast Cnyuaiinas BenuunHa | OcBanBaTth noHsATusA: | MaremaTuka.
BejnunHa (3 4) u pacrpeeneHue | caydaiiHas BEJIMYMHA, | BEposITHOCTH u
BEPOSITHOCTEH. 3HA4YCHUE CIIy4allHOM | CTaTUCTHKA, 9
. BEJIMYUHBI, pacnpezaeneHue | kiacc, DPIAOY
IIpumepsl  cityyaliHBIX N
BEPOATHOCTEM. A0 «Axanemust
BEJIMYHH. Baxxuslie
MuHnpocBeneHus
pacnpezneneHus — | U3yuyarp, B TOM uucie ¢
Poccun»
YKMCJIO  IOMNBITOK B | IIOMOILBIO UPPOBBIX
CepUHU MCIBITAaHUHN [0 | pecypcoB, U  00CYXIaTb
IIEPBOrO  yclieXxa U | IPUMEPHl  JUCKPETHBIX U
YHCJIO YCIIEXOB B CEPUU | HENIPEPBIBHBIX ~ CIIy4alHBIX
ucnplTaHuil bepHymiu | BenmuuuH (B TOM YUCIIE POCT
(reomeTpuueckoe u|u BEC YeJloBeKa,
OMHOMUAJIbHOE YUCIIEHHOCTh  HaceJleHus,
pacnpezeneHus) CTOMUMOCTb ~ TOBapoB WU
yCIyr), CIIy4aiHbIX
BEIMYMH, CBA3aHHBIX C
U3YYEHHBIMH  CIIy4allHbIMH
OIbITAMU
YuciioBbie Maremarnueckoe OcBauBath noHsATusA: | MaremaTtuka.
XapaKTePUCTUKHN | OKUJAHHME CIy4daillHOM | MaTemMaTuuyeckoe okujaaHue | BeposTtHocTb u
CJIy4YaHHbIX BEJINYMHBI. CIIy4anHOM1 BEJINYMHBI, | CTATUCTHKA, 9
BeJIH4HH (6 1) @usznueckuii  CMBICI | IUCIIEPCUs M CTaHIApPTHOE | KJacc, OI'AOY
MaTE€MaTHYECKOTO OTKJIOHEHHE cinyvaitnoit | IO «Axanemus
OKHJaHUS. BEJIMYMHBI. MuHnpocseneHus
Poccumn»
ITpumepsl Pemats 3a7a4u Ha
MCIIOJIb30BaHUs BBIUNCIICHHE
MaTeMaTHUYeCKOIo MaTeMaTH4eCKOIro
OKUJIaHUSL. OXUJAHUSI U JAUCIEPCHU
VCKPETHON CIIy4aiiHOM
Hucniepcust u | AHCKP ya
BEJIMYMHBI M0 33aJaHHOMY

CTaHIapTHOE OTKJIOHE-
HHUE CIIy4anHOM

BCJIMYHHEI.

CBolicTBa
MaTeMaTHYECKOTO
OXHUOaHUA n
JIACTIEPCUU.
MaremaTtuueckoe
0KHJIaHUE "

pacnpeaciiCHUO, B TOM
YHUCJIC 3aJa4, CBA3aHHBLIX CO

CTPaxXOBaHUEM U JIOTCPCAMMU.

3HaKOMHUTECS c
MaTeMaTU4eCKUM

OXKMJAHUEM W JUCIEepCUen
HEKOTOPBIX paCHpeIesICHUH,
B TOM YHCJIE pacipeieIeHus




AUCTICPCHUA U3YUYCHHBIX

CIIy4allHOM BEJIMYUHBI «UUC-

pacrpeneneHui JO YCIEXOB» B  CepuHU
ucnbiTaHui beprynum
3akon Oouabmmx | HepaBeHcTBO N3yuatk yacToTy coObITHA B | MaTemaTuKa.
yuces (3 4) YeOnbI1eBa. 3aKOH | MOBTOPSAIOIIUXCS ciy- | Bepoaraocts U
OOJIBIINX YUCE. JaHBIX onbITax KaK | CTaTUCTHKA, 9
CIIYYaHYIO BEIIMUUHY. KJ1acc OI'AOY
Marematuueckue yHanHy y ’
HIIO  «Axanemus
OCHOBaHUSI M3MEPEHUs | 3HAKOMUTHCS 3aKOHOM
o MunnpocBeneHust
BEPOSITHOCTEH. OOJIBINIMX YHCE] KakK Mare-
Poccuny
MAaTHUYECKUM BBIPKECHHUE
Pore u  3nauenue . _
CTATUCTUYECKON  yCTOMYH-
3aKOHa OOJIBIINX YHCET
BOCTU YacTOT W CPEIHHUX
B HayKe, B MPUPOJIE U B
3HAYCHUH.
00II[eCTBE, B TOM YHCIIE
B COLMOJOrMuYecKux | Pemars 3a1a4u Ha
o0cleIoOBaHUSAX M B | K3MEPEHUE BEPOATHOCTEH C
M3MEPEHUSIX IIOMOIILIO YaCTOT.
OOcyxnate poib 3aKoHA
OospIIMX uyucel B 000-
CHOBaHUU Y4aCTOTHOTO
METO/Ia M3MEPEHUSI BEPOAT-
HOCTEW, B MpPUPOJE U B
oOrrecTBe
Beposaraoctu [ToBTOpsAT, UW3yuyeHHOE U | Maremaruka.
CITy4alHBIX COOBITHIA. BBICTPANBaTh cucremy | BeposiTHOCTB u
3HAHHUH. CTAaTUCTHUKA, 9
JJIEMEHTBI
KJjacc, DOI'AOY
KOMOWHATOPUKH. Pemars 3a1a4n Ha
. | ATIO  «Axamemus
C . | HAXOXJIEHUE BEPOSTHOCTEHN
epust HACIIBITAHUI MHHIPOCBELEHHs
Bepuvium. Crvaaiinpe | B CSPHAX  HE3aBUCHMBIX
pHY. - UIyq o Poccun»
HCIIBITAaHUI, B TOM YHCJIE C
BEJIMYMHEBI u
MOMOIIbI0 KOMOHWHATOPHBIX
pacrnpeneneHus. P
akToB U (popmyn. Pemars
YucnoBbie b bopwmy.
3a/laud  Ha  OIpenelieHue
XapaKTEPUCTUKU B B
o CBOICTB pacrpeiesieHu,
CIIy4yaWHBIX BEJIMYHUH.
HaxO0XXIEHNE

3aK0H OONBIINX YHCE

MaTEeMaTHYECKUX OKHMJIaHUU
U JUCIIEPCUN  W3YYEHHBIX
pacupeneneHui.

OO6cyxnare pojb 3aKOHA
OONBIINX YMCENT B HaykKe, B

MIPUPOJIE U B OOILECTBE

Y4ebHo MeToAHYeCcKOE 0O0ecnieueHue 00pa30BaTeJILHOIO Mpouecca

Oo6s13aTes1bHBbIE MaTEPHAJIBI I YYeHUKA




1. Maremaruka. AnreOpa: 7 kiacc: yriayoJaeHHbIH ypoBeHb: yueouuk/ 0. H. Makapbrues,
H. I'. Munarok, K. M. Hemkos u npyrue; nox pex. C. A. Tenskosckoro. — AO «M3narenscTBo
«IIpocsemeHue»

2. Maremaruka. Anrebpa: 8 kiacc: yriayOsieHHbIi ypoBeHb: yueonux/ FO. H. Makapbrues,
H. I'. Munarwok, K. . HemikoB u apyrue; noa pea. C. A. TensikoBckoro. — AO «M3aaTenbCcTBO
«IIpocsemienne»

3. Maremaruka. AnreOpa: 9 kinacc: yriayoneHHblil ypoBeHb: yueOHuk/ FO. H. Makapebrues,
H. I'. Munarok, K. . HemikoB u apyrue; noa ped. C. A. TensakoBckoro. — AO «M3aaTenbcTBO
«IIpocsemienne»

4. Marematuka. ['eomerpusi: 7-9¢ kiaccer: yueOnuk/ JI. C. Aranacsia, B. @. byryzos, C. b.
Kanomues u npyrue. — AO «M3narensctBo «lIpocBemienuey

5. Maremaruka. BeposTHOCTD 1 cTatuctuka: 7 — 9e xinaccel: yueOHuk B 2 yactsax/ U. P.
Briconkuii, U. B. Amenko; nox pea. U. B. Amenko. — AO «M3narensctBo «IIpocBenienue»

Hudpossbie o0pa3oBaTenbHbie pecypenl U pecypebl cetu UHTEPHET

1. Maremaruka. Anre6pa, 7 kinacc, DI'AOY AI10 «Axanemuss Munnpocsemenus Poccuny
2. Maremaruka. Anreopa, 8 kiacc, ®I'AOY 10 «Akanemuss MunnpocBenieHus Poccumy
3. Maremaruka. Anredpa, 9 kinacc, DI'AOY AI10 «Axanemuss Munnpocsemenus Poccuny»

4. Marematuka. BepositHocTh u cTatuctuka, 7 kinacc, DI'AOY IO «Axkanemus
Munnpocsenienus Poccun»

5. Maremaruka. BeposarHocts u cratuctuka, 8 kiacc, DI'AOY IAI1O «Akanemus
Munnpocsenenus Poccun»

6. Maremaruka. BeposarHocts u cratuctuka, 9 kinacc, DI'AOY IO «Akanemus
Munnpocsenenus Poccun»

7. Maremaruka. I'eometpus, 7 kinace, DI'AOY JI10 «Akanemus MuHIPOCBEIICHUS
Poccun»

8. Marematuka. ['eomerpus, 8 kimacc, DI'AOY AI1O «Axanemuss MuHIpocBeneHus
Poccumn»

9. Maremaruka. ['eometpus, 9 kinacc, PI'AOY 1O «Akanemusi MUHIIPOCBEIIEHUS
Poccuny»

10. lomamnue 3aganus. MatemaTika. DIeKTPOHHBINA 00pa30BaTeNbHBIA pecypey
Homaraue 3ananus. OcHoBHOE oOmiee oOpa3zoBanue. Anredpa», 7-9 kiace. AO «M3natenbecTBo
«IIpocsemieHue»

11. Jomamnue 3aganus. MatemaTika. DIeKTPOHHBIA 00pa30BaTeNbHBIA pecypey
Homamaue 3aganus. OcHOBHOE obO1iee oopazoBanue. ['eomerpusi», 7-9 knacc. AO «M3marenbcTBo
«ITpocsenieHne

OdunuanbHbie cCalThI

1. Odunmanbubiil cailt MunuctepcTBa oOpa3zoBaHus 1 Hayku Poccuiickoit @enepanuu -
http://www.mon.gov.ru;

2. ®enepanbhblii mopran "Poccuiickoe oOpa3oBanue” - http://www.edu.ru;



3. http://fipi.ru «DenepanbHBII HHCTUTYT NEAArOTMYECKUX U3MEPEHUIT»

Iudpossie o0pasoBaTenbHble pecypebl ceTn UHTEepHeT

1.Nudopmanmonnas cucrema "EnuHoe okHO JOCTymma K 00pa3oBaTeIbHBIM pecypcam’ -
http://window.edu.ru;

2. Enunas kosutekius nudpoBeIXx 00pa3oBaTelbHBIX pecypcos -http://school-
collection.edu.ru;

3. deaepanbHbIii HEHTP HHOOPMAIIHOHHO-00pa30BaTeIbLHBIX pecypcos -http://fcior.edu.ru.

4. DJIEKTPOHHBIN apXUB HAYYHO — MOMYJISIPHBIX )KYPHAJIOB
http://library.controlchaostech.com/bel/

5. Coucok caifToB, peKOMEHI0BAaHHBIX ISl HCTIOJIb30BAaHMS 00YUaIOMIUMUCS U
IpenojaBaTesiMu JJis JOCTYIa K BICOKOKauecTBEeHHbIM DOP

http://www.mon.gov.ru/ - MunuctepctBo o0pazoBanus u Hayku Poccuiickoit deneparyn
http://www.uznai-prezidenta.ru/ - {erckwuii caiit IIpe3unenra Poccuiickoit @eneparun
http://www.ege.edu.ru/ - TTopran unbpopmarmoHHo# moaaepkku EI'D
http://www.eidos.ru/olymp/ - Bcepoccuiickue TUCTaHIIMOHHBIE SBPUCTHUECKUE OJIMMITHAIBI
http://www.rusolymp.ru Bcepoccuiickasi onumnuaa mKOJIbHUKOB

http://www.en.edu.ru - EctecTBeHHOHay4YHBII 00pa30BaTEIbHBIN TOPTAI

http://ege.edu.ru- ITopran nadopmannoHHON MOAAEPKKU EqMHOrO rocyiapcTBEHHOTO
IK3aMeHa

http://www.school.edu.ru - Poccuiickuii 001meo06pa3zoBaTebHbIi MOPTaT
http://vschool.km.ru - Buptyanshas mkona Kupumia u Medonust
www.school-collection.ru - Exunas komiekiust ud)poBbIX 00pa30BaTeIbHBIX PECYPCOB
http://www.edu.ru - ®enepanbHsiii moptan «Poccuiickoe 0Opa3oBaHue»

http://school-collection.edu.ru/collection/matematika/ — matepuanbl Mo MaTeMaTHKe B
Enunoit konnmexkuuu mudpoBhIX 00pa3oBaTeIbHBIX PECYPCOB

http://www.uztest.ru — EI'D (OI'D) mo MaTeMaTHKe: OArOTOBKA K TECTHPOBAHHIO

http://www.maht-on-line.com — 3anumarenbHas MaTeMaTHKa — IKOJIbHUKAM (OJIMMITHAIBI,
UTPBI, KOHKYPCHI [0 MATEMATHKE)

http://www.mathkang.ru — mexmyHapoIHbIii MaTeMaTHdecKuii KOHKYpce «KeHrypy»

http://http://ege2011.mi00.ru — MOCKOBCKHI HHCTUTYT OTKPBITOIO 00pa30BaHMUs, CUCTEMA
Cratl'pan



MATEMATHKA (YTJYBJIEHHBIA YPOBEHD)
7-9 kaacc (yriry0JIEéHHbIH YPOBEHb)
HosicuuTenbHad 3aNMCKa

OO0mas xapakrepucTuka yue0Horo npeamera «MaremaTuka» Ha yriry0J1eHHOM
ypoBHe. 7 — 9 KJ1acchl

[TpumepHas pabouas nmporpamma o MaTeMaTuKe yrilyOJ€HHOTO YPOBHSI AJis 00yYaromuxcs
7-9 xrnaccoB paspabotaHa Ha ocHoBe denepanbHOr0 TrOCYJapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJIapTa OCHOBHOT'O 0O0Iero o0pa3oBaHMsI C Y4ETOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
MPEeIbABISEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHUIO, U TPAJAMLMNA POCCUICKOTO 00pa30BaHUA,
KOTOpbIE 00ECHEeUnBAIOT OBJIAJCHHE KIIOUEBBIMU KOMIIETEHIIMSAMHU, COCTABIISIOIIMMU OCHOBY JUIS
HENpEepbIBHOIO 00pa3oBaHMsl W CAMOPA3BUTUS, a TaKXKe IEIOCTHOCTh OOIIEKYJIbTYpPHOTO,
JMYHOCTHOTO U MO3HABATEIBHOI0 Pa3BUTUs oOyuaromuxcs. B paboueil mporpamme y4TeHbl HJIEH U
noyoxkeHust KoHmenuum pa3BuTsi MaTeMaTuieckoro oopaszoBanus B Poccuiickoii @eneparui.

B snoxy nudposoit TpaHchopMauu Bcex cdep 4ea0BeuecKoi eTeNbHOCTH HEBO3ZMOKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi MaTeMaTH4eCKOl MOArOTOBKU. YKe B
IIKOJIE MaTEMATHKa CIYKUT OMOPHBIM MPEAMETOM Ul U3YYEHUS CMEXHBIX JUCLMIUIMH, a MOCcie
IIKOJIbI peaJIbHOM HEOOXOIMMOCTBIO CTAHOBHUTCSI HETIPEphIBHOE 00pa30BaHUE, YTO TPeOyeT MOJIHO-
LIEeHHOI 0a30BOi 0011e00pa3oBaTeIbHON MOATOTOBKM, B TOM YHCIE M MaTeMaTHYeCKOH. DTo
00OyCIIOBJIEHO TE€M, YTO B HAllld JHU PAcTET YMCIO Mpodeccuid, CBSI3aHHBIX C HEMOCPEACTBEHHBIM
IMPUMEHCHUCM MaTEMAaTUKN: U B cq)epe SKOHOMMHKU, U B 6H3H€Ce, U B TCXHOJIOTHYECKHUX o6nacmx, n
Ja)ke B T'yMaHUTapHbIX cepax. Takum oOpazom, Kpyr LIKOJIBHHUKOB, JUISI KOTOPBIX MaTeMaTHKa
MOXKCET CTaTh B 6y)1y1ueM S3HAYMMBIM MMPEAMETOM HE TOJIBKO C TOUYKHU 3PCHUA eé MMPUMCECHCHUS B )KU3HU,



HO U B MPO(PeCCUOHANBHON JeSITeIbHOCTH, PACIIAPSIETCS.

[TpakTuyeckas MoOJIE3HOCTh MaTEeMAaTUKU OOYCJIOBIEHA TEM, 4TO €€ MPEIMETOM SIBISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYphl HALEr0 MHUpA: MPOCTPAHCTBEHHbIE ()OPMBI M KOJINYECTBEHHbBIE
OTHOIIECHHA OT IPOCTEHUIINX, YCBAUBAEMbIX B HEIIOCPEICTBEHHOM OIIBITE, 10 AJOCTaTOYHO CIIOKHBIX,
HEOOXOAMMBIX JUIsl Pa3BUTHs HAyYHBIX W NPUKIAAHBIX HeH. be3 KOHKPETHBIX MaTeMaTHYeCKUX
3HaHUH 3aTPYJHEHO IOHUMAaHHE IIPUHIIAIIOB YCTPOMCTBA U UCIIOJIb30BaHUs COBPEMEHHOM TEXHHUKH,
BOCIPUATHE M MHTEpIpeTanuss pa3HOOOpa3HOM COLMAIBHOM, AKOHOMHUYECKOM, NOJUTHYECKON
nHpopmanuu, ManodpPeKTUBHA MOBCETHEBHAS IPAKTUYECKAs ACATEIbHOCTh. KakToMy UelioBeKy B
CBOEH JKU3HU NPUXOJUTCS BBIIOJIHATH PACYETHI U COCTABIATH AJITOPUTMBI, HAXOAUTh U IIPUMEHSTH
(bopMyibl, BIIaI€Th MPAKTUUYECKUMH IPUEMAaMU T'€OMETPUUYECKUX U3MEPEHUI U TOCTPOEHUH, YUTATh
uHGOpMalLMIO, NPEACTABICHHYI0O B BHJE TaOJML, JuarpaMM U TIpadUKOB, >KUTh B YCIOBHUSX
HEOIPeIeIEHHOCTH U IOHUMAaTh BEPOSATHOCTHBIHN XapakTep cilydyailHbIX COOBITHH.

OnHOBpPEMEHHO € pacHMpeHreM chep MPUMEHEHUS MaTeMaTHKH B COBPEMEHHOM OOIIECTBE
BcE 00Jiee BaXKHBIM CTAHOBUTCS MAaTEMaTUYECKUI CTUIIb MBIIUIEHUS, IPOSIBIISIONIUIICS B ONpeieIIeH-
HBIX YMCTBEHHBIX HaBbIKax. B mponecce u3yd4eHuss MaTeMaTUKU B apCeHal MPUEMOB U METOZOB
MBILIUIEHUS YEJIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOUYAKOTCS MHAYKLUS U AeTyKIHs, 0000IIeHue
KOHKpETH3allUs, aHajlu3 M CHHTEe3, KiIaccuukauus M cucreMaTusanus, abcTparupoBaHue Hu
ananorus. OOBEKTH MAaTEMAaTHIECKUX YMO3AKITIOUSHHH, TPABHIIa MX KOHCTPYHUPOBAHUS PACKPBIBAIOT
MEXaHU3M JIOTHYECKHX IOCTPOEHHM, CIIOCOOCTBYIOT BbIpaOOTKE yMEHHsI (HOPMYJINPOBATSH,
00OCHOBBIBATh M JIOKA3bIBATh CY)KJICHHS, TEM CAMBIM PAa3BHBAIOT JIOTHUECKOE MBIIIUIEHUE. Benymas
POJIb MPUHAUICKUT MaTEMATUKE U B (POPMUPOBAHIH AJTOPUTMHUECKONW KOMIIOHEHTHI MBIIIICHUS U
BOCIIMTAHMM YMEHUH JEICTBOBATS 10 3aIaHHBIM aJITOPUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE U KOH-
CTpyHpOBaTh HOBBIE. B mpolecce perieHus 3a1a4 — OCHOBHOW y4eOHOM IeATEIbHOCTH Ha YPOKax
MAaTE€MaTUKU — Pa3BUBAIOTCS TAKXKE TBOPYECKAs U NPUKIIAIHAS CTOPOHBI MBILLIJICHUS.

OOyuyeHne MaTemMaTHKe Ja€T BO3MOXHOCTh pa3BUBaTh Yy 0OydYaloluXxcs TOYHYIO,
palnMoHaNbHYI0 U WH(GOPMATUBHYIO Peyb, YMEHHE OTOMpaTh HanOojee MOAXOSIIUE S3bIKOBBIE,
CUMBOJIMYECKHE, Tpaduyeckre CcpeacTBa Uil BBIPAKEHHMS CYXJIEHHH W HarisgHOTO UX
IIPE/ICTaBICHHUS.

HeoOxonnMbIM KOMIOHEHTOM OOIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHHUM SIBIISIETCA
of01ee 3HAKOMCTBO C METOJaMHU IO3HaHUS ACUCTBUTEIBHOCTH, IMPEJICTABICHHE O NpeAMeTe U
METOAAaX MAaTeMaTUKH, UX OTIMYUM OT METOJOB APYIMX €CTECTBEHHBIX U 'YyMAaHUTApHBIX HayK, 00
0COOEHHOCTSIX NMPUMEHEHUs] MaTeMaTHKH JJIsi PELIeHHs HayuyHBbIX U MPUKIAJHBIX 3a1ad. Takum
o0pa3zoMm, MaTeMaTHuecKoe 0Opa3oBaHHWE BHOCHUT CBOH BKJIaa B (OpMHpOBaHHE OOIIEH KYyIbTYpHI
YeJI0BEKA.

N3yueHne MaTeMaTWKM TakKe CHOCOOCTBYET HCTETHUECKOMY BOCIUTAHHUIO YEIOBEKa,
ITOHMMAHMIO KPacOThl M U3AILIECTBA MATEMaTUUECKUX PACCYKIECHUH, BOCIIPUATHIO T€OMETPUUECKUX
(bopM, YCBOSHHIO UJIE CUMMETPHH.

B cootrBerctBun ¢ Konuenmueil pazputus maremaruyeckoro oopasoBanusi B Poccuiickoii
denepanuy MaTeMaTHdeckoe oOpa3oBaHHE JOJDKHO pellaTh, B YACTHOCTH, 3aJjaud OOecTedeHus
CTPaHbl BBITYCKHUKAMH, MAaT€MaTH4YeCKas IOArOTOBKAa KOTOPBIX JOCTATOYHA I IIPOJOJIKEHHUS
0o0pa3oBaHMs B PA3IMYHBIX HANpPABJICHUAX, BKIIIOYAas MaTeMaTHYeCKHe MCCIEeJOBaHUs, paboTy B
cepe MHPOPMALMOHHBIX TEXHOJOTHMH, MpEnojaBaHHe MaTeMaTUKU U Jp., C OJHOM CTOPOHBI, U
MIPUMEHEHNE MaTeMaTUKU B APYTUX HayKaxX, B MHKEHEPHO-TEXHOJIOTMUYECKON U COLMaIbHON cdepe
c Jnpyroil cropoHbl. Jlns oOecnedeHHs] JTOCTHXKEHUS COOTBETCTBYIOIIEH JTHM 3ajJadam
MaTeMaTHYeCKON MOATOTOBKH O0Y4YarOIIUXCs, Ui YOBJIETBOPEHUS UX 3alIPOCOB U BO3MOXKHOCTEH
Mpe/Ha3HaueHa MporpamMma YriayOn€HHOro u3ydyeHus MartemaTuku. llporpamma yrimyOnéHHOro



YPOBHS AT BO3MOKHOCTh PACIIMPHUTh U YIIIYOUTh KPYT HM3Yy4aeMbIX BOIIPOCOB, CO3/aTh Ooiiee
LIEJIOCTHOE MPECTABICHHE O CUCTEME MaTeMaTHUECKUX 3HaHU, chOopMUpOBaTh OoJiee YCTOMUMBEIE
1 OCO3HAHHBIC YMEHHS.

ey 1 0COOEHHOCTH Yy4eOHOI0 NMPeAMeTa «KMATEMATHKA» HA YIJIy0JIeHHOM YpOBHe. 7 —
9 kJIaccehbl

[TpropuTeTHEIMHU 1IENIIMU 00Y4EHUSI MaTeMaTHKe B 7—9 Kilaccax sIBJISIOTCS:

e (dopMHpOBaHHWE IICHTPAIBHBIX MATEMATHYECKUX MOHATHA  (YUCIO, BEJIMYUHA,
reoMerpuueckas  ¢urypa, mepeMeHHas, BEpOSATHOCTh,  (yHKUHUA),  0OeCrneYrBAIOIINX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMATHUYECKOr0 00pa3oBaHus 00yYarOIINXCS;

e I[IO[BEJACHUE YYAIUMUXCA HA AOCTYIHOM Ul HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3U
MaTeMaTHUKH W OKPYKAIOLIero MHpa, MOHUMAaHWE MaTeMaTHKHW KaK 4YacTH OOIed KyJIbTyphl
YeJI0BEYECTBA;

® PA3BUTUC MHTCIUICKTYAJIbHBIX U TBOPYCCKUX cIocoOHOCTEH ydamuxcs, IMO03HABATCIILHOM
AKTHUBHOCTH, HCCICAOBATCIBbCKHUX YMGHI/Iﬁ, KPUTHYHOCTH MBIIUICHUA, HWHTEPECAa K HU3YUYCHHIO
MAaTEMAaTUKU,

e (opmupoBaHUe PYHKIMOHAIBHON MaTeMaTHYECKON TPAMOTHOCTH: YMEHUS paclO3HaBaTh
IIPOSIBJICHUSI MaTeMaTHUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peallbHbIX JKU3HEHHbIX
CUTyalUsiX M NpPU HU3YYEHHUU JAPYTrUX Y4eOHBIX IPEIMETOB, NPOSIBICHUS 3aBUCUMOCTEM U
3aKOHOMEPHOCTEH, (POPMYITMPOBATH UX HA SI3BIKE MATEMATUKU U CO3/1aBaTh MaTeMaTHUECKUE MOJIe-
JIY, IPUMEHATh OCBOCHHBIM MAaT€MAaTHYECKUM anmapar Juisl PeLICHHs PAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBAT U OLICHUBATH IIOJIYYCHHBIEC PE3YIIbTATHI.

OcHOBHBIE JTMHUM COJEpXKaHUs Kypca MaTeMaTuku B 7-9 knaccax: «Hucia u BIYUCICHUNY,
«Anre0pa» («Anredpanyeckue BHIPAKEHUN», «Y paBHEHUS U HEPaBEHCTBa»), «DyHKuMn», «I'eome-
Tpust («['eomerpuueckue QUrypbl U HUX CBOMCTBa», «l3MepeHHE TreoMEeTpUYECKUX BEITUYUHY),
«BeposTHOCTB U cTaTucTUKa». [laHHBIE TMHUM Pa3BUBAIOTCS MAPAIIENbHO, KaX/1as B COOTBETCTBUU
C COOCTBEHHOI MpUPOJON M TPaAMLHUAMHU, OJTHAKO HE HE3aBUCUMO OJHA OT JIPYroil, a B TECHOM
KOHTaKTe U B3aumozeWcTBuu. Kpome »53Toro, mx oOBEAMHSET JOrMYecKas COCTaBJSIOIIas,
TPaJIULMOHHO IMIPHUCYIIAass MAaTeMaTUKE M IPOHM3BIBAIOIIAS BCE MAaTEMAaTUYECKUE KYpChl U
cogepkarenbHple  guHMM.  CdopmynupoBanHHoe B DemepalbHOM  roCylapCTBEHHOM
0o0pa3oBaTeNbHOM  CTaHAapTe TpeOOBaHME «yMETb CBOOOJHO ONEPUPOBATH  IOHATHAMU:
OIIpEJICJIEHUE, aKCHOMa, TEOPEMA, J0Ka3aTelIbCTBO, PABHOCHIIbHBIE (DOPMYIMPOBKU YTBEPIKICHUMH,
oOpaTHOE U TMPOTHUBOIIOJIOKHOE YTBEPXKACHUS; YMEHUE MPHUBOJIUTH MPUMEPHI U KOHTPIPUMEDHI;
YMEHHE BBIBOJAUTDH (DOPMYJIBI M TPOBOAUTH JOKA3aTENbCTBA, B TOM YHUCIIE METOJOM OT IIPOTUBHOTO U
METOZ0M MaTeMaTU4eCKON MHAYKIIUI» OTHOCUTCS KO BCEM Kypcam, a (popMHUpOBaHUE JOIMUYECKHX
YMEHUH pacrpenensiercs 1o BceM rojam o0yueHHs..

Copnepxanne 00pa30BaHUS, COOTBETCTBYIOIIEE IPEAMETHBIM pEe3ylbTaTaM OCBOEHUS
[IpumepHoii pabodeil mporpaMmMsbl, pacpe1eIEHHBIM 0 ToJjaM 00y4YeHUs], CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIMIHAILHBIM BOMpocaM oOyyaromuecs oOpaliaiuch
HEOJJTHOKpPATHO, YTOOBI OBJa/IeHUE MaTEMaTHUYECKHMMU IMOHATUSMH M HABBIKAMU OCYILECTBIISIOCH
M0CJIeI0BATENbHO U ITOCTYIATENbHO, C COOIIOICHUEM ITPUHIIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0O CHUCTEMY MaTeMaTHYECKHUX IPEJCTaBICHUH OO0y4aromuxcs, paclmpss U
yriyomsis e€, o0pasysi IPOYHbIE MHOKECTBEHHBIE CBSI3H.

MecTo y4eGHOro npeamMera «<MaTeMaTUKa» HA YIJIy0JIeHHOM YyPOBHe B Y4eOHOM IJIaHe.
7 — 9 kiaaccnl

B cootrBerctBUM ¢ ®DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM



OCHOBHOTO 0011ero o0pa3oBaHMs MaTeMaTHKa SBISETCS OO0S3aTENbHBIM INPEIMETOM Ha JaHHOM
ypOBHE 00pa30BaHMs U U3ydaeTcs Ha yrIIyOJEHHOM YPOBHE B paMKax CJEeAYIOIINX Y4eOHBIX KYypPCOB:
«Anredpa», «I'eomerpust», «BeposITHOCTb U CTATUCTUKAY.

Hacrosimeit nporpaMMoil npegycMaTpuBaeTcsl BblIE€JICHUE B Y4eOHOM IIJJaHE HA M3y4YEeHUeE
MaTeMaTHKU B 7-9 kiaccax 8 yueOHBIX 4acOB B HEAEIIO B TEUEHUE KaXIOT0 rojia 00y4eHHs, BCEro
816 yueOHBIX 4acoB.

Tematnueckoe mIaHUPOBaHKUE YUEOHBIX KypCOB U PEKOMEHIyeMOe pacipeieiieHne yueOHoro
BPEMEHHU JJIs1 U3Y4YEHUS OTJCJIbHBIX TEM, IPEII0KEHHBIE B HACTOSIILEH IporpaMMe, HaJlo paccMaTpu-
BaTh KaK INPUMEPHbIC OPUEHTHUPBI B IMOMOIb COCTABUTENIO AaBTOPCKOHM paboueil mporpamMmsl U
MIPEX/Ie BCErO YUUTEN0. ABTOp pabouell mporpaMMbl BIIpaBe yBEIHMUUTh WIA YMEHBIIUTH HPEIIIO-
KEHHOE YHCIIO y4eOHBIX YaCOB HA TEMY, YTOObI YTIIyOHTbCS B TEMATUKY, 00Jiee 3aMHTEPECOBABIIYIO
YYCHHMKOB, MJIM HAIPAaBUTh YCUIINA HA MPEOJI0JIeHUE 3aTpyaAHeHni. KonndyecTBO mpoBepoUHBIX paboT
(TeMaTu4ecKuil M WTOTOBBIM KOHTPOJb KayecTBa YCBOEHMsI Y4eOHOro Mmarepuana) U HMX THUI
(camocTosITEbHBIE M KOHTPOJIbHBIE PaOOThI, TECThI) OCTAIOTCA HAa yCMOTpeHHe yuuTens. Takke
YUYUTEIb BIIPABE YBEIMUYUTh WM YMEHBIIUTh YUCIO Y4eOHBIX 4acOB, OTBEJEHHBIX B IPOrpaMMe Ha
0000111eHHe, MMOBTOPEHUE, CUCTEMAaTU3alUI0 3HaHWKM oOyuaromuxcs. EAMHCTBEHHBIM, HO IpPHH-
LIUIHNAIBHO BAXKHBIM KPUTEPHEM SIBIISETCS JOCTHXKEHHME pE3yJIbTaTOB OOYyUEHHs, YKAa3aHHBIX B
HACTOSILIEH IporpaMme.



Ilnanupyemblie pe3yJbTaThbl 0CBOEHHS Kypca
OcBoenne yueOHOTO mpeamera «MareMaTHKa» IOKHO OOecTledrnBaTh JOCTH)KCHHE Ha
YPOBHE OCHOBHOTO OOIIEr0 OO0pa3oBaHUs CIEAYIONIMX JUYHOCTHBIX, METalpPEIMETHBIX U
MIPEeIMETHBIX 00Pa30BATEIBHBIX PE3YJIHTATOB.

JInyHoCTHBIE pe3yJIbTaThI

JIndHOCTHBIE pE3yabTaThl OCBOCHUS MpOrpamMmbl ydeOHoro mpeamera «MaTemaTHKa
XapaKTepU3yITCs:

HanI/IOTI/I‘IeCKOG BOCIIUTAHHEC:

MPOSIBIICHUEM MHTEpECca K MPOIUIOMY M HACTOSIIIEMY POCCUMCKOM MaTEMaTUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JIOCTH>KEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTEMAaTHUUYECKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HAyKaX W MPUKIATHBIX cepax.

I'pa:kaanckoe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaXKJaHWHA W pEAIN3alUdd ero mpas,
MIPE/ICTaBJICHHEM O MAaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PAIUYHBIX CTPYKTYP, SIBICHUIA,
MpoLEaYyp TPaKIAHCKOTO o0O0mecTBa (BBIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K OOCYKICHHIO
ATUYECKHX MPOOJIeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM TOCTHKEHUI HAayKH, OCO3HAHHEM
BA)KHOCTU MOPAJIbHO-3TUYECKUX MPUHILIUIIOB B I€ATEIILHOCTH YUEHOTO.

Tpyaosoe BociuTaHue:

YCTAaHOBKOM Ha AKTMBHOE Y4YacTHME B PEUICHUM NIPAKTUYECKHX 3a1a4 MaTEeMaTUYECKOH
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)XHOCTHM MAaTEMaTH4eCKOro oOpa3oBaHMsI Ha IMPOTSKEHUU BCe
KHU3HHU JUUIsI YCHEITHOW MPO(eCCHOHATBHON JESITeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHIA;
OCO3HaHHBIM BBIOOPOM M MOCTPOCHUEM MHIUBUAYAIbHONW TPACKTOPUM OOpa30BaHMS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY W 3CTETHYECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3aJa4, PELICHUH, pacCyKICHHI; YMEHUIO BUJETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

HEHHOCTI/I HAYYHOI'O IMMO3HAHUSA:

OpUEHTAaIle B AESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTUSl 4EJOBEKa, MPUPOAbI M 0OLIecTBa, MOHUMAaHUEM
MaTeMaTHYeCKOM HayKH Kak c(hepbl 4eTI0BEUECKOM AesITeIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH
JUISL pa3BUTHS LUBUIIM3ALUU; OBJIAJICHUEM SI3bIKOM MAaT€MATUKU U MAaTEMaTUYECKON KYJIbTYPOU Kak
CPEICTBOM IIO3HAHUS MUPA; OBJIAICHUEM HAaBBIKAMU UCCIIEI0BATEIbCKON 1EATEIbHOCTH.

du3nyeckoe BOCHUTAHHME, (POPMHUPOBAHHE KYJIbTYPbI 30POBbSi M 3MOLMOHAJIBLHOIO
Os1aromosty4us:

TOTOBHOCTHIO MTPUMEHSITh MaTeMaTUYECKHE 3HAHUS B MHTEpecax CBOETO 3/10pPOBbs, BEICHUS
3JI0pOBOT0 00pa3a )KU3HH (310pOBOE MUTaHKE, COATaHCUPOBAHHBIN PEXKUM 3aHITHH U OT/AbIXA, PETY-
nsipHasi pu3nyeckasi akTUBHOCTD); chOPMHUPOBAHHOCTHIO HaBbIKa pedIieKCUU, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa JPyroro yesioBeKa.

JKOJIOTHYeCcKOe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMAaTUYECKUX 3HAHWW I pelieHus 3aaad B objactu
COXPAHHOCTH OKpYXalollled Cpepl, I[UIAHUPOBAHUS TOCTYNKOB M OLEHKH HX BO3MOYKHBIX
MOCNEACTBUM ISl OKpYXarollel cpelbl; OCO3HAaHHEM IJIOOATBHOTO XapakTepa SKOJOTHYECKHX



pobIeM U MyTeH UX pereHHs.

JIMYHOCTHBIE pe3yJbTaThl, oO0OeclneYuBaONIUEe aJanTalul ol0y4yamomerocss K
U3MEHAIOIMMCS YCJI0BUSAM COLMAJIBLHOM ¥ NPUPOAHOI cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOMPEICICHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMITETCHTHOCTH 4Yepe3 MPAKTHYCCKYIO JCSITCIbHOCTh, B TOM YHCJIC YMCHHE YYUTHCS y JPYrUX
JIOJIeH, IproOpeTaTh B COBMECTHOM JICATCIILHOCTH HOBBIC 3HAHMSI, HABBIKYA M KOMITCTCHITUH U3 OITbITA
JIPYTHX;

HEOOXOUMOCTBIO B (POPMHPOBAHUU HOBBIX 3HAHWUN, (OPMYITUPOBATH HJICH, TOHSTHSI,
TUIOTE3bI 00 00BEKTaX W SIBJIICHUSX, B TOM YHCIIC PaHEE HE U3BECTHBIX, OCO3HABATH AC(PHUIIUTHI COO-
CTBCHHBIX 3HAHUI M KOMIIETCHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOIIUI KOHTPMEP, KOPPEKTHUPOBATh IPHUHHMAEMble pEIIeHUS M JEHCTBHUA,
(bopMyIHpPOBATH M OLICHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

MertanpeameTHble pe3yJibTaThI

MeTaHpeI{MeTHHe PE3yJabTaTbl OCBOCHUA IMPOTrPpaMMBbI yqe6H0ro npeamMceTa «MaremaTuka
XapPaKTCPUZYIOTCA OBJIAACHHUCM:

1) Ynusepcanvruvimu no3nagamenbHvlMu 0eticmseusimu, 00ecneyusarouumu Gopmuposarue
0A306bIX KOCHUMUBHBIX npoyeccos obyuatowuxcs (0céoeHue Memoo08 NO3HAHUL OKPYHCAIOWEe20
MUpa;  NpUMEHeHue  JI0UYeCKUX, UCCIe008AmenbCKUX onepayuil, ymMeHuti pabomams ¢
unpopmayuei).

Ba3oBble Jornyeckue aeicTBus

® BbUIBJITHD U XapaKTCPU30BATb CYIICCTBCHHBIC IIPU3HAKH MATCMATUYCCKUX 06’beKTOB,
HOHHTI/Iﬁ, OTHOIIICHUH MCIKAY NOHATUAMU; (I)OpMy.HI/IpOBaTb OIIPECACIICHUS HOHSITI/II\/’I; YCTaHAaBJIMBATb
CYH_IGCTBCHHHﬁ IMpU3HaAK Knaccn(bmcaunn, OCHOBaHUA OJIA O606H_ICHI/I$I U CpaBHCHUA, KPUTCPHUU
MMPpOBOAMMOT'O AHAJIN34A,

® BOCHpPUHUMATh, (OPMYNIHpPOBaTH U NPEOOPA30BBIBATH CYXKACHHS: YTBEPIUTENbHbIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

® BBHIBJISTH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IMPOTHUBOpEUMs B (pakTax,
JAHHBIX, HAOIIOIEHUSIX M YTBEPXKICHUSX; MpeiaraTb KpUTEPUH s BBIABJICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEYHIA;

e JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX W HHAYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIFOUSHHUH M0 aHaJIOTUH;

e pa3dupaTh J10Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (MPSMbIE U OT IPOTHUBHOIO),
MIPOBOJUTH CaMOCTOSITENIbHO JOKa3aTelbCTBa MaTeMaTUYeCKUX (PaKTOB, BhICTpauBaTh apryMeHTa-
LU0, MPUBOJUTH INPUMEPbl U KOHTPIPUMEPHI, IPUMEHATH METOJ MATEMATHUYECKOW HHAYKIIWUHY;
000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHUS;

L4 BBI6I/IpaTB cIroco0 peaicHuAd yqe6H0171 3aga4un (CpaBHI/IBaTL HCECKOJIbKO BapHUaHTOB
peuicHus, BLI6I/IpaTL HanOosee MOAXOISIIIUN C yLIéTOM CaMOCTOATCIIbHO BBIACIICHHBIX I(pI/ITCpI/ICB).

Ba3oBble ucciiefoBaTe/ILCKHe AelicTBUSA

® JICII0JIB30BATh BONPOCHI KaK MCCIEI0BATENbCKII HHCTPYMEHT MO3HAHUS; (POpMyIHUpOBaTh
BOIMPOCHI, (PUKCHUPYIOLIHE NMPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEILHO YCTaHABIMBATh UCKOMOE U
NaHHOE, OPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHE;

® [IPOBOJUTH IO CaMOCTOATCIIbHO COCTABJIICHHOMY IIJIAHY SKCIIECPUMCHT, MUCCICIOBAHUC I10



YCTaHOBJICHHIO 0COOCHHOCTEH MAaTEMATHYECKOr0 00BEKTa, 3aBUCUMOCTEH OOBEKTOB MEKTY COOOM;

® CaMOCTOSITENILHO (POPMYJIUPOBATH OOOOIICHHSI ¥ BBIBOJBI 10 PE3yJbTaTaM IMPOBEAEHHOTO
HaAOJI0ICHUsI, KCCIICIOBAHUS, SKCIIEPUMEHTA, OIICHUBATH JOCTOBEPHOCTH IMOJIYICHHBIX PE3yIbTATOB,
BBIBOJIOB M O0OOIICHUI;

® [IPOrHO3HUPOBATHE BO3ZMOXKHOC Pa3BUTHC ITPOLECCA, a TAKIKC BbIABUT'aTh ITPEAIIOIOKECHUA O
€TI0 pa3BUTHH B HOBLIX YCJIOBHSIX.

Pabora ¢ unopmanmeit

® BBIIBJIATH HEAOCTATOYHOCTD U HU30BITOYHOCTD I/IH(l)OpMaI_[I/II/I, JaHHBbIX, HGO6XOI[I/IMBIX JIIA
PEIICHUS 3a1a4u;

e BBIOMpaTh, AHAIM3UPOBATH, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HH(OPMALHIO
Pa3IUYHBIX BUAOB U (POPM IPEIACTABICHHUS;

e BpIOMpaTh (HOpMy MpeAcTaBiICHUsT MH(DOPMAIMK M WILTIOCTPUPOBATH pellaeMble 3aJauu
CXeMaMH, AuarpaMMaMu, HHOHU rpaduKoil 1 uX KOMOWHAIHSIMU;

® OLCHUBATb HaJIEKHOCTh I/IH(1)OpMaI_II/II/I 10 KpUTCpPUAM, MMpCAJI0KCHHBIM NI
C(l)OpMy.HI/IpOBaHHBIM CaMOCTOATCIIBHO.

2) Vuueepcanonvivu — KOMMYHUKAGMUGHBIMU — OeUCMBUIMU, obecneyusarouumu
CchoOpMUPOBAHHOCIb COYUATLHBIX HABBIKOE 0OVUAIOUUXCSL.

Oourenune

® BOCIIPUHHUMATL U (1)OpMYJII/IpOBaTI) CY)KACHUA B COOTBCTCTBHUU C YCIIOBUSAMH W LCIISIMU
O6HI€HI/I$[; sSICHO, TOUHO, 'PaMOTHO BbIPpAXaTh CBOIO TOUKY 3PpCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAaX,
AaBaThb MOSACHCHUA 110 XOAY PCIICHUS 3ala4i, KOMMCHTHPOBATDH HOJ'Iy‘IGHHBIﬁ pe3yibTar;

e B X0Jle 00CYXJIEHMsI 337aBaTh BOIPOCH! MO CYIIECTBY 0OCYXIaeMON TeMbl, IPOOIEMBI,
pelmaeMoil 3aJaun, BBICKA3bIBATH MJIEH, HALEJIECHHBIE HA IIOUCK PELIEHMS; CONOCTAaBISTH CBOU
CYXJIEHUS C CYXJEHUSMH JPYTUX YYaCTHHUKOB JHaNora, oOHapyXMBaTh pPa3U4ue M CXOJCTBO
MO3ULUI; B KOPPEKTHOU (hopme (HOopMyIHpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHUS;

® [IPEJCTaBISATh PE3yJbTaThl PELICHUS 3a/Jayd, SKCIIEPUMEHTA, HCCIEAOBAHUS, MPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHUS C YUETOM 3a/ay IMpe3eHTalMu U 0COOEHHOCTEN
ayIUTOPHH.

CoTpyaHu4ecTBo

® [IOHMMATh U MCIIOJIB30BaTh MIPEUMYIIECTBA KOMaHAHON M MHIMBUIYaIbHOW pabOTHI Mpu
peleHny yuyeOHbIX MaTeMaTHYeCKHX 3a/1a4; IPUHUMATD 11€JIb COBMECTHOMH JesITeIbHOCTH, TNIAHUPO-

BaTb OpraHuU3alnuio COBMECTHOM pa6OTH, pacnpeacisitTb BUAbL pa60T, AO0TOBapUBaThCH, OGCY)K,Z[aTL
Iponecc n pe3yibTaTt pa6OTH; 0606I_I_IaTL MHCHUS HCCKOJIbBKUX Jno,ueﬁ;

® Yy4acTBOBaTh B I'PYNIOBBIX (hopMax paboThl (0OCyxkaeHusi, 0OMEH MHEHHH, «MO3TrOBbIE
LITYPMbI» U UHBIE); BBITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPJIMHUPOBATH CBOU JEHCTBUS C IPYTUMHU
YJIeHaMU KOMaH/Ibl; OIIEeHUBAaTh KAueCTBO Pe3yJbTaTa U Ka4eCTBO CBOETO BKJIAJla B OOLIUI pe3ynbTar
0 KpUTEpHsIM, cHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOACHCTBHUS.

3) Vuusepcanouvivu pezynamusnvimu Oelicmeusmu, 00ecneyusarowumu Gopmuposanue
CMBLCTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCTU.

Camoopranusanust

® BBIABIATH MNPOOJEMBI JUISI pELIeHHs B JKU3HEHHBIX UM YUeOHBIX CHTYyalUsX;
OPUEHTUPOBATHCS B PA3IMYHBIX MMOAX0/1aX MPUHATHUS PelIeHUH (MHIUBUAYAIbHOE, TPYIIIOBOE);

® CaMOCTOSITENIbHO COCTaBJISATH IJIaH, JITOPUTM PELeHUs 3a/1a4uu (WM €ro 4acTh), BBIOUPATh



COCO0 pemeHus ¢ y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPO-
BaTh U KOPPEKTHPOBATH BAPUAHTHI pEIICHUH ¢ y4ETOM HOBOW MHPOPMALIUH.

CaMOKOHTPOJIb

® BIAJETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3yibTaTa pelieHus
MaTeMaTHYECKOM 3a/1aui, CAMOMOTHBALIUU U PEQIICKCUH;

® [pEeABUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH PEIICHUH 3a/1aud, BHOCHUTD
KOPPEKTHUBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAWIEHHBIX OIMIHNOOK, BBISBICHHBIX
TPYAHOCTEH;

® OIICHMBATbh COOTBETCTBUE PE3yJbTaTa JCSATEILHOCTU IOCTABJICHHON LETH U YCIOBHSM,
OOBSICHATH IPUYUHBI JOCTHIKCHHS WM HEJTOCTHIKCHUS LIEJTH, HAXOAUTh OIIHOKY, 1aBaTh OLICHKY MPH-
O0OpEeTEHHOMY OIIBITY.

IOMOIMOHAJNLHBLIA HHTEJNJIEKT

® BbIpa’xaTb 5SMOLHUHU IIPpU HU3YYCHHUU MATCMATUYCCKUX 00BEKTOB H (1)aKTOB, JaBaTb
SMOIHOHAJIbHYIO OLUCHKY PCIICHUS 3a1a4U.

Hpe}lMeTHbIe pe3yJjbTaThbl

OcBoenue yuebHOro Kypca «Airedpa» Ha YriayOJ€éHHOM YpPOBHEe OCHOBHOIO OOILEro
00pa3oBaHMs JOJDKHO OOECreuuBaTh JIOCTHIKEHHE CIEIYIOIMX IPEIMETHBIX 00pa3oBaTeIbHbBIX
pe3yIbTaTOB.
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Yucia ¥ BLIYUCICHUSA

Payuonanvuvie yucna

[Tepexoauts OT OAHOM (OPMBI 3amMUCH YUCeN K JIpyroil (mpeoOpa3oBbIBATH JECATUYHYIO
IpoOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITHUHYIO, B YACTHOCTH, B OECKOHEUHYIO IECATUUHYIO
Tpo0Bb).

Hcnonp30BaTh IMOHATHS MHOMKECTBA HATypaJbHBIX YHCEN, MHOYKECTBA LENBIX YHCET,
MHO’KECTBA pallMOHAJIbHBIX YK CEJl IIPU PELIEHUH 3aa4, IPOBEIEHUH PACCYKIEHUHN U JOKA3aTENNbCTB.

[ToHuMaTh U OOBSACHATH CMBICI MTO3UIIMOHHON 3aIIMCH HATYPaJIbHOIO YKCIIa.

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

BeinonHsATe, coderas yCTHble M NHCbMEHHbIE NPUEMBI, apu(METHUECKHe JAEHCTBHS C
palMoOHaIbHBIMU YMCIIAMHU, UCIOJB30BAaTh CBOMCTBA YKMCEN W IIpaBWia JEHUCTBUM, IPUEMBI paLllo-
HaJIbHBIX BBIYMCICHUM.

BbInonHATE AEMCTBUSI CO CTENEHSIMU C HATYpaJIbHBIMU NTOKA3aTEISAMHU.

HaxoauTh 3Ha4eHMsI YMCIOBBIX BBIPAXKEHUMN, CO/lepKAIlUX pPallMOHAIbHbIE YHCIa U CTETIEHU
C HaTypaJIbHbIM IIOKa3aTejeM; MPUMEHSTh pa3HOOOpa3Hble CIOCOObI U MPUEMBI BBIYMCIIEHUS; CO-
CTaBJIATH U OIICHUBATh YHCIIOBBIE BHIPAXKEHUS IIPU PELICHUH IPAKTUUECKUX 3a/1a4 U 33/1a4 U3 JPYTUx
y4EOHBIX TPEIMETOB.

OkpyriaTh 4Kcha ¢ 33JaHHOM TOYHOCTBIO, @ TaK)K€ 10 CMBICIY MPAKTUYECKON CHUTYallUH;
BBITIOJTHATH MPUKUAKY U OLICHKY pe3yJibTaTa BEIYUCICHUH), OIIEHKY 3HAaUEHUI YHCIOBBIX BBIPAXKEHUH,
B TOM YHCJIE€ IPU PEIICHUN MPAKTUYECKUX 3aay.

Pemarb TexcToBble 3afaun apu(pMETHYECKUM CIIOCOOOM; HCIONIb30BaTh TAOIUIIbI, CXEMBI,
YepTeXH, JPyTue CpesiCTBA MPEICTaBICHUS JaHHBIX MPU PELICHUH 33/1a4.

Pemiate IMPAKTUKO-OPUCHTUPOBAHHBIC 3a{da4W, CBA3aHHLIC C OTHOIICHHUECM BCJIIMYUH,



[IPONOPLUOHAIBHOCTBIO BEIUYMH, IIPOLEHTAMU; HHTEPIIPETUPOBATH PE3YJIbTaThl PELICHUS 3a]1a4 C
y4€TOM OrpaHHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Henumocmo

Jloka3biBaTh U MPUMEHSTH PU PEIICHUH 3a/1a4 MPU3HAKU AeIUMOCcTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, npu3HAKY IETMMOCTH CYMMBI M TTPOU3BEICHHUS IEJIBIX YUCEIL.

PaCKJIa[[BIBaTL Ha MHOXXUTCJIM HATYPAJIbHBIC YUCJIA.

CBO6OI[HO OIICPHUPOBATH IMOHATUSAMMU: 4EéTHOE quciio, HEUYETHOEC YUCJIO, B3AUMHO IIPOCTHIC
qucjia.

Haxomute Hamboybmuii OOIMIMI JENWTENh W HaWMEHbIIEEe OOIee KpaTHOe YHceln H
WCIIOJIB30BATh MX MPH PEIICHUH 33]1a4, IPUMEHSTh alrTOpUT™M EBKIHA.

OnepupoBaTh MOHATUEM OCTATKa 10 MOJYJIIO, IPUMEHSTh CBOWCTBA CPABHEHUI 110 MOAYIIIO.
Anredpanyeckue BbIPaKeHUs
Buipasicenus ¢ nepemennvimu

Hcnonp3oBaTh anredOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IIPUMEHATH €€ B Ipoliecce
OCBOEHHSI yueOHOTr0 MaTepuana.

HaxoauTte 3HaueHUs 6YKB€HHLIX BLIpa)KeHI/Iﬁ IIpH 3aIaHHBIX 3HAYCHUAX IICPECMCHHBIX.

Hcmonp30BaTh MOHATHE TOXACCTBA, BBIIIOJIHATE TOXICCTBCHHBIC HpCOGpaBOBaHI/ISI
BBIpa)KeHHﬁ, JOKa3bIBATh TOXIACCTBA.

MHuoro4jeHnl

BreinmonHaTs Hp606pa3OBaHI/IH OCJI0r0 BBIPAXCHHA B MHOI'OYJICH ITPUBCIACHUCM HO,Z[O6HI>IX
CJlara€MbIX, paCKpbITUEM CKOOOK.

BbimonHsaTe JedcTBUS  (CIOKEHWE, BbIYMTAHWE, YMHOXKEHHE) C OJHOWIEHaMH M C
MHOTOYJIEHAMH, TPUMEHSITH OPMYJIIbI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U KyO CyMMBbI, KBaapat
1 Ky0 pa3HOCTH, Pa3HOCTh KBaJpaToB, CyMMa M Pa3HOCTh KyOOB), B TOM 4HCJE Ui YINPOIIEHUS
BBIUMCIICHUH.

OcymiecTBIATh pa3iokKeHHe MHOTOWIEHOB Ha MHOXKHTEH C IOMOIIbIO BEHIHECEHHS 32 CKOOKH
00I11€r0 MHOXKUTEIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHSS POPMYJIbI COKPALIEHHOTO YMHOKEHUS.

HpI/IMGHflTB Hp606p330BaHI/I$I MHOT'OYJICHOB JJIA pCHICHUWA Pa3JIMYHBIX 3a1a4 U3 MAaTCMAaTHUKHU,
CMCKHBIX MTPECIMETOB, U3 peanLHoﬁ IMMPAKTHUKHU.

Hcnonp30BaTh CBOICTBa CTENEHEH C HATYpaJbHBIMU IOKa3aTeNsIMU Ui MPeoOpa3oBaHUs
BBIPaKCHUM.

YpaBHeHHUs U CHCTEMbI YPABHEHUI

Pemate nuHEHHBIE ypaBHEHMsS C OJIHOM NEPEMEHHOW, NMPUMEHSs IpaBuia Iepexona OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. IIpoBepsATh, SIBISETCS JIM YNCI0 KOPHEM YPAaBHEHUS.

[TonOupate puUMeEpHI Map YKCET, SIBISIOMUXCS PEIICHUEM JTMHEWHOTO YPaBHEHUS C JABYMsI
MePEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpapuK JUHEWHOrO0 ypaBHEHHS C JIByMsd
MEPEMEHHBIMHU; MOJIB3YSICh IPa(UKOM, IPUBOAUTH IPUMEPHI PEILICHUS YPAaBHEHHUS.

Pemate cucrembl BYX JIMHEHHBIX YpaBHEHHMH C JByMs IEpEeMEHHBIMH, B TOM YHCIIE
rpaduuecKu.

CocTaBiATh M pelaTh JUHEHHOE YPAaBHEHHE WM CHCTEMY JIMHEHMHBIX YPAaBHEHUN 10
YCIJIOBMIO 331441, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4X MIOJyYE€HHBIN pe3yibTarT.

DOyHKIUHA



Koopounamut u cpaguxu

N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOITUE 33/JaHHBIM KOOPIMHATAM,
Jy4YH, OTPE3KH, HHTEPBAJIbl; 3alIUCHIBATh YMCIOBBIC IPOMEKYTKH Ha aIre0panyecKoM si3bIKe.

OtMmedaTs B KOOPAMHATHOHN TUIOCKOCTH TOYKH IO 33/1aHHBIM KOOPIUHATAM.
Dyukyuu
CtpouTth rpaduiky TUHEHHBIX (DYHKITHI.

OnwuceIBaTh ¢ MOMOINBIO (DYHKIIHI M3BECTHBIE 3aBUCUMOCTH MEX/1Y BEIMYMHAMHU: CKOPOCTH,
BpeMs, PaCCTOSHUE; [I€Ha, KOJIMYECTBO, CTOUMOCTh; IPOU3BOIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnoco® MpPeACTaBICHUS U aHaidu3a HHQPOpMAIMH; HU3BJIEKaTh U
HMHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonb30BaTh CBOKWCTBA (DYHKIMH /I aHAIM3a TPAQHUKOB peabHBIX 3aBUCUMOCTEH (HYIH
(GyHKINH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIMH, TPOMEXKYTKHM BO3pACTaHUS U YOBIBAHHS
GbyHKIMHM, HaUOOIbIIIee U HAUMEHbIIIee 3HAYCHUS PYHKIIUN).

Hcnons30Bath rpauKy JUIS UCCIISOBAHUS TIPOIIECCOB M 3aBUCHMOCTEH; TIPH PEIICHUH 3319
W3 IPYTUX y4eOHBIX MPEAMETOB U PEaIbHOM KU3HHU.

8 kmacc

Yuciaa 1 BbIYMCTIEHUS

Hppayuonanvuwvie uucna

[ToHrMaTh ¥ UCTIOJIB30BATh MPEAICTABICHHUS O PACHIMPEHUH YUCIOBBIX MHOXECTB.

CB0OOHO OTIEPHPOBATH MOHATHAMHU: KBAJIPATHBIA KOPEHb, apU(PMETUUESCKUI KBaAPATHBIHI
KOpPEHb, UPPALMOHAIBHOE YHCIIO0; HAXOANUTh, OLIEHUBATh KBaIpaTHbIE KOPHU, UCII0JIb3YsI IIPU HE00XO-
JMMOCTH KaJIbKYJIATOP; BBIIOIHATH MPE0Opa30BaHMsI BEIPAKEHHH, COAEPIKAIMX KBaJIpaTHBIE KOPHH,
HCIIONB3Ysl CBOMCTBA KOPHEN.

Hcnonb30BaTh HadalbHBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCET JUIS
CpaBHEHMsI, OKPYIJICHUSI M BBIYMCICHMI; N300paxaTh JeHCTBUTENIbHBIE YKCIa TOYKAaMHU Ha KOOPIH-
HaTHOH IPSIMOM.

Hcnonb3oBarhk 3amucu OOJBIIMX M MajbIX YHCEN C TOMOIIBIO JECITHYHBIX JpoOer u
creneHed yucia 10; 3amuchiBaTh W OKPYIJISATh YHCIIOBBIE 3HAYECHHS PEATBHBIX BEIHMYUH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUH.

Henumocmo

CB060,[[HO OIICpHUPOBATH ITOHATHEM OCTATKA 110 MOAYJIIO; IPUMCHSTH CBOMCTBaA CpaBHeHI/Iﬁ o
MOAYJIHO; HAXOAUTH OCTATKU CYMMBI U IIPOU3BCACHUSA 11O JaHHOMY MOAYIIHO.

AuredpanyecKkue BbIpasKeHUs1

/Ipoono-payuonanvnsie gvipasrcenus

Haxoaute nomycTuMble 3Ha4eHUsI IEPEMEHHBIX B IPOOHO-PAIIMOHAIBHBIX BBIPAKECHUSX.
[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATBLHOM APOOH.

BrinonusaTe mpuBeAeHHE anredpandeckux aApoOed K oO0IlieMy 3HaMEHaTelNo, CIOXKEHUE,
YMHOXXEHHE, JIeJICHUE anre0pandeckux Ipooeid.

BrInonHATE TOXKIECTBEHHBIS Hp606pa30BaHI/IH panroOHaJIbHBIX BBIpa)KeHPIfI.

[TpumeHsTh peoOpa3oBaHus BbIpAXKEHUH ISl pellieHus] pa3InYHbIX 3a/1a4 U3 MaTeMaTUKH,
CMEXHBIX ITPEAMETOB, U3 PEATLHON IPAKTUKH.



Cmenenu

HpI/IMeHHTB IIOHATHE CTCIICHU C MNCJIbIM II0Ka3aTCJIEM, BBIIIOJIHATH Hp606p330BaHI/IH
Bpra)KCHHﬁ, COACpKAIMX CTCIICHU C LCJIbIM IIOKA3aTCIIEM.

praquHafleble eblpasrcenus

Haxomute nmonmycTuMmble  3Hau€HUsT IEPEMEHHBIX B BBIPAKEHUSAX, COAEpIKALIUX
apu(pMeTHIECKIe KBaIpaTHBIE KOPHHU.

BrimonusaTe npeodpazoBaHus HppalioHaIbHBIX BbIPAKEHUN, UCTIOJIB3YsI CBOWCTBA KOPHEH.
YpaBHeHus1 MU HepaBeHCTBA

Pemarb kBagpaTHbIC ypaBHEHUS.

Pemarb 1poOGHO-palioHaIbHBIE YPABHEHHUS.

Pewates nuHelHbIE ypaBHEHUS C IapAMETPAMHU, HECIIOKHBIE CUCTEMBbI JIMHENHBIX YPaBHEHUN
C IMapaMeTpaMHu.

[TpoBOIUTH MCCIICOBAHKS YPABHEHHI U CUCTEM ypaBHEHUM, B TOM YHCIIEC C MPUMECHEHUEM
rpadUUeCKUX PEICTaBICHNH (YCTaHABIINBATh, UMEET JIM yPaBHEHUE WIIH CHCTEMa YPaBHCHHI perie-
HUS, €CJTU UMEET, TO CKOJIBKO, U TIp.).

[TepexouTh OT CIIOBECHOM (POPMYTUPOBKH 3a7a4H K €€ alredpandeckoil MOJeNu ¢ TOMOIIBIO
COCTaBJICHHSI YPaBHEHUS WM CHCTEMbl YpaBHEHUW, MHTEPIPETUPOBATH B COOTBETCTBUU C KOH-
TEKCTOM 33141 MMOJTyYEHHBIN pPe3yJIbTar.

HpI/IMeHHTb CBOMCTBa YHMCIIOBBIX HCPABCHCTB IJIs1 CPpAaBHCHHA, OLUCHKH, PCIIATH JINHEHHBIE
HCPABCHCTBA C O,Z[HOI71 HepeMeHHOﬁ U UX CUCTCMBI, JaBaTb rpa(bnquKon HWIUIFOCTPAUIO MHOXKECTBA
peI_HeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKIUHA

[Tonnmath U UCTIONB30BaTh (PYHKIMOHAIBHBIE MMOHITHS U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003Ha4YEHUsI); ONPEIENATh 3HaUeHUE (YHKIMM O 3HAUYEHUIO apryMEHTa; ONpPENeNsTh CBOMCTBA
¢dbyakuun 1o e€ rpaduky.

Crpouts rpaduku Gpyskumii y = ax?, y = x2+ b, y=x3, y=|x|,y=vx,y = S Y OIHCHIBATH
CBOWCTBA YMCIOBOM (YHKLUH 110 €€ IrpaduKy.
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Yucsia v BLIYUCICHUSA

CBO60)IHO OIICPUPOBATE TIOHATUAMU: KOPCHbB N-it CTCIICHU, CTCIICHbL C PpaluOHAJIbHBIM
IMOKa3aTcjIeM; HAaXOAUTbh KOPCHb N-it CTCIICHU, CTCIICHDb C pallMOHAJIbHBIM ITOKAa3aTCJIEM, UCIIOJIb3Y
pu HCO6XOJII/IMOCTI/I KaJIBKYJIATOP, IPUMCHATDH CBOMCTBaA KOpH: n-i CTCIICHU, CTCIICHU C
pallnOHAJIbHBIM ITOKA3aTCJICM.

Hcnonp30BaTh MOHSATHE MHOXKECTBA JCHCTBUTEIBHBIX YHCEN TPH PEIICHUH 3ajaad,
MIPOBEACHUH PACCYKICHUHN U I0Ka3aTEIHCTB.

CpaBHMBATh U yNOPSAA0YNBATH JEHCTBUTEIBHBIE YHCIIA, OKPYIJIATH JEHCTBUTEIbHBIE YUCIIA,
BBIITOJIHATH NPUKUIKY PE3yJbTaTa BBIYMCICHHM, OLIEHKY YMCIIOBBIX BBIPAXKECHUN.

MHoro4/eHbl

CB00OTHO OTIEpUPOBATH MOHATHEM KBaJIpaTHOTO TPEXUJICHA; HAXOAUTh KOPHU KBaJPaTHOIO
TpEXUJICHA.

PacknanpiBaTh KBaApaTHBINA TPEXUJIEH HA IMHEWHBIE MHOKHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA



Pemate nuHeliHbIe W KBaJpaTHBIC ypaBHEHHUs, YpaBHEHMS, CBOIAIIMECS K HUM, APOOHO-
palMOHAIbHBIC YPABHEHUS.

PenraTte HecltoxHEBIE KBaApaTHBIC YpaBHCHHS C IIapaMCTPOM.

Pemate nmHeiiHbIE HCPAaBCHCTBA, KBAaJAPAaTHBIC HCPABCHCTBA, MUCIIOJIB30BaTh MCTO/
HHTCPBAJIOB; I/1306pa)l(aTb pPEIICHUE HEPABCHCTB Ha YHCIIOBOM HpHMOﬁ, 3aIlIMCbIBaTh PCHICHUC C
IIOMOIIBXO CMMBOJIOB.

Pemwate cuctemel AByX JIMHEWHBIX YPaBHEHMH C JIBYMs IIEPEMEHHBIMU U CUCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemmath Hec10XHbIE CUCTEMbI HEJIMHEHHBIX YPaBHEHHH C TapaMeTPOM.

[TpuMeHsTh METO/bl PABHOCHIIBHBIX MPeo0pa3oBaHuii, 3aMEHbI IEPEMEHHOM, rpaduuecKoro
METO/Ia MPU PEUICHUM YpaBHEHUU 3-1 U 4-11 CTENEHEe.

Pemiate cucteMbl TMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOIINE KBAIPATHOE
HEPaBEHCTBO; M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3alKChIBATH
pelIeHre C TOMOIIBbIO CUMBOJIOB.

Pemars YpaBHCHMA, HCPABCHCTBA U UX CUCTCMBI, B TOM YHCJIC C OI'PAHUYCHUAMU, HATIPUMED,
B IICJIBIX YHKCJIaX.

[TpoBOIUTH MCCIICOBAHMS YPABHEHHI U CUCTEM ypaBHEHHM, B TOM YHCIIE C IPUMEHCHUEM
rpadUUeCKUX MPeICTaBICHNH (YyCTaHABIINBATh, UMEET JIM ypaBHEHHUE WIH CHCTEMa YPaBHCHUU perlie-
HUS, €CJTU UMEET, TO CKOJIBKO, U TIp.).

Pematr TEKCTOBBIC 3aaauu anre6panquKHM crocoboM ¢ IIOMOIIIBIO COCTAaBJICHHA
ypaBHeHHﬁ, HCPABCHCTB, UX CUCTCM.

Hcnonb3oBaTh YpaBHCHUA, HCPABCHCTBA U UX CUCTEMBbI IJIsI COCTABJICHUS MaTeMaTU4EeCKOM
MOACIN peaHLHOﬁ CUTYyalluu 1IN HpHKHaﬂHOﬁ 3alavuu; UHTCPIIPECTUPOBATH IMOJITYYCHHBIC PE3YJIbTAThI
B 3aJTaHHOM KOHTCKCTC.

DOyHKIUUHA
CB0OOOJIHO OmEepHpOBaTh MOHATHUAMU: 3aBUCUMOCTb, (DYHKIHMS, rpaduk (QyHKIUHU, TpsMas

MIPOIOPLIMOHANIBHOCTD, JINHENHHas QyHKIMS, 0OpaTHAas PONOPLHUOHAIBHOCTb, Tapaboa, rurepoona,
KYCOYHO-3a/1aHHas () yHKIHS.

HccnenoBath ¢QyHkIMio 1mo e€ rpaduky, yCcTaHaBIUBaTh CBOMcTBa (yHKUUH: 00JacTh
ONpeseNeHusl, MHOXECTBO 3HAUYEHUW, HYId (QYHKIUU, MPOMEXKYTKH 3HAKOMOCTOSIHCTBA,
MIPOMEXYTKH BO3pacTaHusi M YyObIBaHHS, YETHOCTH/HEYETHOCTb, HAMOOJbIIEE U HaMMEHbIIEEe
3HA4YEHMS], ACUMITOTBHI.

Pacrnio3HaBaTh KBagpaTHUHYI0 (GYHKIHUIO 1O (hopMyJsie, MPUBOAUTE IPUMEPHI KBAJPAaTHUHBIX
(GyHKIMN U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPUH.

OnpenensaTh NOJOXKEHUE Tpaduka KBAAPAaTUUHOW (QYHKIUM B 3aBUCUMOCTH OT €&
KO3 PHUIIMEHTOB.

Ctpouts rpaduk KBaapaTuyHON (QYHKIIMH, OTIUCHIBATh CBOMCTBA KBAAPATUIHON (PYHKIIMH 1O
e€ rpaduky.
Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (YHKIIMH [Tl pEIISHUs 3a/1a4.

Ha nmpumepe xBagpatuunoil ¢yHkimu crpouth rpadpuk ¢ynkmum y = af (kx + b) + ¢ ¢
noMouipio npeodpazoBanuii rpaduka pynkun Yy = f (x).

WNnnrocTpupoBaTth ¢ MOMOIIBIO Tpaduka peayibHYI0 3aBUCHUMOCTh HJIM TPOIECC MO HX
XapaKTePUCTHKAM.

Apudmernyeckasi M reoOMeTPpUYECKAsl MPOrPeccun



CB0oOOHO  OmepUpoBaTh  IMOHATHUSMH:  TIOCJIEOBATEILHOCTh, apuMeTHyecKas |
TE€OMETPUYECKAs] IIPOIPECCUH.

3amaBaTh IOCJIEIOBATENBHOCTH Pa3HBIMU CIIOCOOAMH: OMHCATENbHBIM, TaOIMYHBIM, C
MOMOMIBIO (POPMYIIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BBINOMHATE BBIYUCIECHUS C HCHOJIb30BaHUEM (GopMyl N-ro uieHa apudmeTruyeckol u
reOMETPUUYECKOI MPOrpeccHii, CyMMbI MEPBHIX N UJICHOB.

I/I306pa)KaTB YJICHBI ITOCJICA0BATCIIbHOCTH TOYKaMH Ha KOOpI[HHaTHOfI TIJIOCKOCTH.

Pemmars 3amaun, CBS3aHHbBIE C YMCIOBBIMH OCJIEIOBATEILHOCTSIMH, B TOM YMCJE 3a/la4M U3
peasbHOM JKU3HHU (C UCTIOIB30BAHUEM KAIbKYIATOPA, HUPPOBBIX TEXHOJIOTUN).

PacnosnaBars u MPUBOJUTE IMPHUMEPHLI KOHCYHBIX H OECKOHEUHBIX HOCHeﬂOBaTeHBHOCTCﬁ,
OIrpaHU4YC€HHBIX HOCHCHOB&TCHBHOCTeﬁ, MOHOTOHHO BO3pacCTaromux (Y6BIBaIOH_II/IX)
HOCHGHOB&TCHBHOCTCﬁ.

NMetp mipeAcCTaBICHHE O CXOJUMOCTH IOCIEIOBATEIBHOCTH, yYMETh HAXOAUTh CYMMY
0ecKOHEYHO yOBIBAIOIIEH reOMETPUIECKON TPOTPECCHH.

HpI/IMerlTB METO MaTeMaTHUEeCKOMN WHAYKOWHW IIPpHU pCIICHUHA 3a/1a4

OcBoenue yuebHOro Kypca «I['eomerpusi» Ha yriyOon€HHOM ypoBHE B 7-9 Kilaccax JTOJIKHO
obecneynBaTh JOCTHKEHHE CIEIYIOLINX IPEIMETHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB.

7 kjacce

Pacno3sHaBaTh U3yuyeHHbIE TeOMETpUYECKHE (QUIYpbl, ONPENENATh MX B3aUMHOE
pacrioyiokeHue, n300pakaTb reOMEeTpHUUECKUe (PUIypbl; BBIIOIHATH YEPTEKHU 110 YCIOBHIO 3a/1aUH.
N3mepsaTe nuHEHHBIE M YIJOBbIE BEIWYMHBL. Pemars 3amaum Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJINYUH YIJIOB.

I[e.]'laTb NPUKUAKY U OLICHKY JIMHENHBIX U YIJIOBBIX BCJIMYUH MTPCIMETOB B peaanoﬁ JKH3HHU,
PpasMEpoOB NPUPOAHBIX 00bekToB. Pazmnuath Pa3MEPLI 3TUX 00BEKTOB I10 MOPAAKY BECIIMYNHBI.

CTpOI/ITL YCPTECIKU K TCOMCTPUICCKUM 3a/IlavdaM.

Ilonb30BaThCsl TIIPU3HAKaMU pPABEHCTBA TPEYIOJBHHUKOB, HCIIOJIB30BATh NIPU3HAKK U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

HpOBOIlI/ITb JIOTUYCCKUC PACCYKACHUS C UCIIOJIBb30BAHUEM I'COMCTPUICCKUX TCOPEM.

ITonb30BaThCA MNpU3HAKaMH pPAaBCHCTBA MPSAMOYTOJIbHBIX TPCYroJIbHHUKOB, CBOMCTBOM
MCIHMAaHbI, HpOBe)IéHHOI\/'I K THUHIOTCHY3C MPsAMOYI'OJIbHOTO  TPCYroJIbHUKA, B PCIICHHU
TCOMCTPHUYCCKUX 3a1a4.

OnpenensiTh NapauieIbHOCTh HPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE O0pa3yeT C HUMHU
cexkymas. OnpenensaTe NapajuleIbHOCTh NPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroi MpsIMOM.

Pematp 3a7aun Ha KJIeTUaTOM Oymare.

IIpoBoauTh BBIYMCIEHUS M HAXOJWUTh YHUCIOBbIE W OyKBEHHBbIE 3HAYEHHUS YIJIOB B
F€OMETPUUYECKUX 3a7a4ax C UCIOJIb30BAHUEM CYMMBI YIVIOB TPEYIOJbHUKOB U MHOI'OYIOJIBHUKOB,
CBOMCTB yTIJI0B, 00pa30BaHHBIX MPU MEPECEUCHNUHU ABYX MapajlielbHBIX MPSAMBIX cekyiei. PemaTth
MIPAaKTUYECKHUE 3a]]a4H Ha HAXO0XKJICHHUE YTJIOB.

Baaners nonsiTuem reomerpuyeckoro mecra touek (I'MT). Onpenensite OuccekTpucy yria
U CEpEIUHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK reoMeTpudeckue Mmecra To4ek. [lonp3oBarbes nons-
teM 'MT npu 1oka3aTenbCTBE TEOMETPUUIECKUX YTBEPKACHUN 1 IIPU PEILICHUH 3a]1a4.



®opMyJIHPOBATh OINpPEACICHUS OKPY)KHOCTH M Kpyra, XOpJbl M JHaMeTpa OKPYKHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMU. YMETh OKA3bIBaTh U NMPUMEHSITH 3T CBOWCTBA IIPU PELICHUU
3ajau.

Buajgers NMOHATHEM ONMCAHHON OKOJIO TPEYrOJBHUKA OKPYKHOCTH, YMETh HaXOAUTh €€
1eHTp. Jloka3pIBaTh U UCHOIB30BATH (DAKTHI O TOM, YTO OMCCEKTPHCHI YITIOB TPEYrOJIbHHUKA IepeceKa-
IOTCSI B OJTHOM TOYKE, U O TOM, YTO CEpPEAVHHBIC NEPIECHAMKYJAPbI K CTOPOHAM TPEYrOJbHUKA
[IEPECEKAIOTCS B OJTHOM TOUKE.

Bianere NOHATHEM KacaTeIbHOM K  OKPYKHOCTH, IIOJb30BATBCA TEOPEMOH O
NEePIEHAUKYJIIPHOCTH KacaTelbHOM M paauyca, NMPOBEIEHHOIO K TOUKe KacaHus. Jloka3bIBaTh
PaBEHCTBO OTPE3KOB KacaTeIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OAHOU TOUKH, U IPUMEHSTH 3TO
B PEILIEHUU T€OMETPUYECKUX 3a/1ay.

I[OKaI}bIBaTb H NPUHMCEHATDb HpOCTGfII.HH@ rCOMECTPUYCCKUEC HEPABCHCTBA, IMOHUMATh HX
HpaKTI/I‘leCKI/Iﬁ CMBICJI.

IIpoBoAUTH OCHOBHBIE TEOMETPUUCCKUE TIOCTPOCHHUS C IIOMOIIBIO IIUPKYJIS U JIMHEHKH.
8 kiacce

PacnosHaBaTh OCHOBHBIC BHJBI YETBIPEXYIOJIBHHUKOB, HMX DJIEMEHTHI, II0JIb30BAaThCS HX
CBOMCTBAMHM IIpU PCLICHUM TIEOMETPUYECCKHMX 3anad. Pasnuyare IpuU3HAKU U CBOMCTBA
napajuiesiorpaMmma, pom0a 1 npsIMOyrojibHUKA, J0Ka3bIBaTh X U YBEPEHHO IPUMEHSTH IIPU PELIEHUH
r€OMETPUYECKHX 3a/1a4.

Hcnoab30BaTh CBOMCTBA TOYKH nepeceucHuss MeauaH TpCyroJibHUKa (ueHTpa MaCC) B
PCUICHUHU 3a1aY.

Baagerr noHsaTuem cpenHeﬁ JIMHUW TPEYT'OJIbHUKA U TpallCllun, NPUMCHATL UX CBOMCTBa
npu pCeIICHUKU T'COMCTPUUCCKUX 3a/iay. Hcnonb3oBaTh TCOpEMY daneca wu TEOpEMYy O
MPONMOPIHUOHATIBHBIX OTPE3KaX, MIPUMCHATH UX U PCHICHUSA ITPAKTUYCCKUX 3a1a4.

Pacno3HaBaTh 1I€HTpaJIbHO-CUMMETPUYHBIE (UTYphl U HCIIOJIb30BaTh WX CBOWCTBA IpH
pelIeHuy 3a1a4.

BaageTs NOHATHSIMHU 000U TPEYTOIBHUKOB, KO3 PHIHEeHTa 11010011, COOTBETCTBEHHBIX
3JIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. VIMeTh mpencTaBieHHE O MPeoOpa3oBaHUU MOAOOHS U O
nonobHbix ¢urypax. Ilomp3oBaTbes npuU3HaKaMu MOJAOOUST TPEYroJbHUKOB IIPU  PEIICHUU
reOMETpUUYECKNX 3anad. Jlokas3bplBaTb M TMPUMEHATH OTHOLUEHWS MPONOPLHUOHAIBHOCTH B
IPSIMOYTOJIbHBIX TpeyrojabHUKaX. [[pUMeHATh mogo01e B MPAaKTHYECKUX 3a/1auax.

BbiBoaMTHL W HCHOJIB30BATH IpocTeime (opMysbl s IUIOIIAJM TpPEeyroJibHUKa,
napajiejorpamMmma, pomba © Tpamnenuu. BberaucHsaTh (pa3NMUHBIMU - CIIOCO0aMM)  TUIOMIAb
TPEYroJbHUKA U IJIOLAAN MHOTOYTOJIBHBIX QUTYp (IIOJIB3YSACH, I/1€ HEOOXO0IUMO, KAIbKYISITOPOM).
3HaTh OTHOLICHHE IUIOLIa/Iel MOAOOHBIX (UIYp M MPUMEHATH MPH peleHuH 3ajad. [IpuMeHsTh
IIOJIyYEHHbIE YMEHMS B IPAKTUUYECKUX 3a/1a4ax.

IMoan3oBaThest Teopemoit [Iudaropa ams penieHnst reoMeTpUYeCKUX U MPaKTUYECKUX 3a/1ad.
CTpouTh MaTeMaTUYECKYIO MOJIEIb B MPAKTUYECKUX 3ajauax, CAMOCTOSTENbHO JIeJaTh YepTEXK U Ha-
XOJUTh COOTBETCTBYIOLIUE JITMHBI.

Baagers NOHATHEM BIMCAaHHOTO U EHTPAJIBHOIO YIJIA, yIila MKy KacaTeJIbHON U XOPAOH,
ONMMCAaHHOW M BIMCAHHOM OKPYXHOCTH TPEYTIOJbHHUKA M YETHIPEXYTOJIbHUKA, IPUMEHITh UX CBOM-
CTBa IIPU PEILICHNH 3a/1a4.

[IpumeHsTH MOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTHYECKUE MOJAENHU IS
3aJ1a4 peasibHOM JKM3HU U NMPOBOJUTH COOTBETCTBYIOLINE BHIYMCIEHUS C IPUMEHEHUEM MOJ1I00UsI 1
TPUTOHOMETPHH (I10JIb3YACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).



9 kjaacc

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, YMETh HAaXOJWTh C HUX IOMOIIBIO
pa3IMyHBIE  DJIEMEHTBHl  MPSIMOYTOJIBHOTO  TPEYroJIbHUKA  («PEIICHHEe  IPSMOYTOJbHBIX
TPEYroJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJBKYJIATOpPA) UIMHBI W YIJIBl JJIS HETaOJUYHBIX
3HAUCHUMH.

ITonn30BaThCHA (bOpMYJ'IaMI/I IMPUBCACHUA U OCHOBHBIM TPUTOHOMCTPHYCCKHUM TOXKIACCTBOM
JJIs1 HAaXOXKJACHU S COOTHOIICHUMN MCKAY TPUTOHOMETPUYCCKNMU BCIMYNHAMU.

Jloka3bIBATh TEOPEMY CHUHYCOB M TEOPEMY KOCHUHYCOB, NPUMEHSATh UX IS HAXOXKICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIBHUKOBY), IIPU PELIEHUH T€OMETPUUECKUX
3a1a4. [IpuMeHsTh oNMy4YeHHbIE 3HaHUS IPU PELICHUH TPAKTUYECKUX 3a1a4.

IIpuMeHATh TPUIOHOMETPUIO B 337a4ax Ha HAXOXKJIEHUE IUIOLIAAU, BBIBOJUTH U BIIAJIETh
TPUTOHOMETPUYECKHUMH (popMyTaMHu A IUIOIIAAM TPEYTrOJNIbHUKA, MapajiesiorpaMMa, pomoa,
Tpamelyy, BBIBOJUTh W NPHUMEHATh (opmyny ['epoHa u Qopmyny ans MIIOMIaTd BBITYKIOTO
YETBIPEXYTOJIbHUKA.

HNmethb NnpeacraBjJaCeHue 0 TOMOTCTHUH, IIPUMCHATD B IIPAKTUYCCKUX CUTyallUAX.
Hcnoabn3oBarhb TCOPEMbI Yesnl © Menenas IIpyu pCHICHUH 3a1a4.

Hcnosab30BaTh TEOPEMBbI O BIMCAHHBIX YIJIaX, yriaX MEXIY XOpJaMu (CEKYIIMMH) U YIJIe
MEX/1y KacaTelIbHOM U XOPI0il MPH pelIeHUH TeoMEeTprUYecKuX 3a1ad. Jloka3plBaTh U IPUMEHSTH Te-
OpeMbl O TPOM3BEICHUH OTPE3KOB XOpJ, O MPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBajpare
KacaTeJIbHOM.

Bianers TOHSATHEM KOOPAMHAT HA IUIOCKOCTH, PabdOTaTh C ypaBHEHHEM MPSMOW Ha
IUIOCKOCTU. Braners moHATHsIMH yrioBoro ko3ddguuumeHta u cBOOOAHOrO 4jeHa, MOHMMAaTh MX
IeOMETPUUECKUI CMBICI U CBSI3b YIJIOBOr0 KO3(puiineHTa ¢ Bo3pacTaHUEeM U yObIBaHUEM JTMHEHHON
¢byHKIMU. YMeTh peliaTh METOJOM KOOpPAMHAT 3a/auyM, CBSI3aHHBbIE C MApauIeNbHOCTBIO U
MEPIEHIUKYIISAPHOCTBIO MPSMBIX, IIEPECEUECHUEM MIPSAMBIX, HAX0KICHUEM TOYEK IIEPECCYCHUS.

BoiBoAUTL M BIaneTh ypaBHEHUEM OKPYKHOCTU. Mcrmosb3oBaTh METON KOOPAMHAT JUIs
HaXO0XKJICHUS NepeceueHil OKpy>KHOCTeH 1 MpsIMbIX. Biagets opmynamMu paccTOSHUS OT TOUKH JI0
IOpsMOH, IUIOIIAM MapajyieiorpaMMa B KOOPJIMHATaX, MMETh MOHATHE 00 OpPUEHTHPOBAHHOU
mnomany. Ilonb3oBaTbcs METONOM KOOPAMHAT HAa IUIOCKOCTH, NMPUMEHATH €ro IpU PELICHHUH
F€OMETPUYECKUX M NPAKTUYECKHX 3anad. [IpuMeHATp MeToJ KOOpAMHAT B  IPAKTHKO-
OPHUEHTHPOBAHHBIX T€OMETPUUYECKHX 3a/1a4ax.

Baagers noHstuem BCKTOpa. YMeTh CKI1aabpIBaTh U BELIYUTATh BCKTOPbI, YMHOXATb HA YUCJIO,
BJIAZICTDh IIpaBUJIaMH TPCYT'OJIbHUKA U IapalIejiorpaMma. Bnanets MPAKTUYCCKUMHU UHTCPIIPETALIN -
SAMHU  BCKTOPOB. YBepeHHO MMOJIb30BAaThCs KOOPpAHWHATAMH BCKTOpPA. Bnaners crnoxeHueM u
BBIYUTAHUEM BCKTOPOB, YMHOXKCHHUEM BEKTOPA HAa YHMCJIIO B KOOpAWHATAX.

HNmerb mpencraBienue o Oasuce (Ha TUIOCKOCTH). PackiagpiBaTh BEKTOPBI MO Oaswucy.
PacknanpiBath BEKTOPHI CUJI C IOMOIIBIO IPOEUUPOBAHUS U TPUTOHOMETPUUECKUX COOTHOIICHHI.
[TpuMeHsITh MOTy4YeHHBIE 3HAHUS B MPOCTEUITINX (PU3NIECKHX 3aauax.

Baagers NOHATHEM CKAISPHOIO MPOU3BENEHUS BEKTOPOB, IOHUMATh €r0 F€OMETPUYECKUN
CMBICI M YBEPEHHO II0JIb30BATHCA €r0 BBIPAKEHUEM B JIEKapTOBBIX KOOpJAMHATAX. 3HATh
TUCTPUOYTUBHOCTh CKAISIPHOIO MPOM3BEACHUS M €ro CBi3b C IpoerupoBaHueM. [IpuMeHSTH
CKaJSIPHOE IPOU3BEACHUE BEKTOPOB ISl HAXOXKACHMS JUIMH M yIVIOB. Pemate reomeTpuyeckue
3aJ]a4y C MOMOIIBIO CKAJISIPHOIO NPOU3BeeHUs. VICcII0/Ib30BaTh CKASIPHOE IPOU3BEICHNE BEKTOPOB
B ajiredpandeckux U (PU3MUECKUX 3a7adax.

Baagers, mOHATHSAMU NIpaBUJIIBHOTO MHOI'OYI'OJIbHUKA, JJIHWHBI OKPYKHOCTHU, MJIMHBI OYT'U



OKPY’KHOCTH Y PAJIMAHHOW MEpHI yIJla, BBIYUCIIATH IJIOIIAAb Kpyra U ero yacreil. [lonnmars cmbici
yucia. [IpuMeHsTh noayyeHHbIe YMEHUS IPU PELIEHUH MPAKTUYECKUX 3a]a4. 3HATh UCTOPUYECKHE
CBEICHUSI 00 U3MEPEHUU JJIMHBI OKPYKHOCTHU U IUIOIAAN KPYyTa.

HNmers mpencraBieHre O MNpeoOpa3oBaHMM IUIOCKOCTH, O JBWXKeHUsX. Haxomgutb ocw,
LHEHTPBl CUMMETPUH (GUTYp, LEHTPhl TOBOPOTA, HAXOAUTh KOMIIO3UIIMU  MPOCTEHIINX
npeobOpazoBanuil. [[puUMeHsATh IBUKEHHUS TUIOCKOCTH MPH PEILICHUH T€OMETPUUECKUX 3a]1a4.

IIpuMeHSITH OTy4YEeHHBIC 3HAHUS HA IPAKTUKE — CTPOUTH MaTeMaTHYeCKUEe MOJENN AJIs
3a/1a4 peasibHOM JKU3HU U IPOBOAUTH COOTBETCTBYIOIINE BBIUMCICHHSI C TPUMEHEHUEM 0100Us 1
TPUTOHOMETPUUECKUX (QYHKIIHH (IIOJIb3YACH, TJI€ HEOOXOAUMO, KaTbKYJIATOPOM).

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «BeposSTHOCTh M CTaTUCTHKA» Ha YIIIyOJIEHHOM
YpPOBHE B 7—9 Kilaccax XapaKTepHU3yIOTCs CIEAYIOIMUMU YMEHUSIMH.

7 kjacce

Yurate nHOpMaImio, IpeCcTaBIeHHYIO B TA0IHIIAX, HA JUarpaMMax; IpeICTaBIATh JaHHbIE
B BHUJE TaONMUI, CTPOUTH CTOJOMKOBBIE (CTOJIOYATHIE) M KPYroBbIE AMArpaMMbl [0 MacCHBaM
3HAYEHU.

OnuceiBaTh W WHTEPHPETUPOBATH pPEATbHBIC YMCIOBBIC JIaHHBIC, TNPEJICTABICHHBIE B
Tabnuiax, Ha Auarpammax, rpapukax.

Hcmons30BaTh IJid OIMMUCAaHUA JAaHHBIX CTATUCTUYCCKUC XAPAKTCPUCTUKHU: CPCIAHCC
apI/I(bMeTI/I‘-IeCKOG, MEHaHa, HauOOJIbIIee U HANMCHbBIIICE 3HA4YCHU, pasMax, KBapTUJIN.

HMmeTs mpencTaBlieHHE O JIOTMUECKUX YTBEPXKIEHUSX U BBICKA3bIBAHMAX, YMETh CTPOUTh
OTpHIIaHus, POPMYIUPOBATH YCIOBHBIC YTBEPKACHUS MIPH PEIICHUH 3a/]1a4, B TOM YHCIIE U3 IPYTHX
Y4eOHBIX KypCOB, HMETh IPEJCTABIEHHE O TEOpeMax-CBOMCTBAX W TeOopeMax-TpU3HaKax, O
HEOOXOJIMMBIX M JIOCTATOYHBIX YCIOBHSX, O METO/IE€ J0KA3aTEeNbCTBA OT IPOTUBHOTO.

NwmeTts npencrasiaeHue o Ciyd4aiiHOM M3MEHUYMBOCTH HA NIPUMEpPaX Pe3ybTaTOB U3MEPEHUN,
1IeH, (U3UYECKUX BEIWYMH, aHTPOTIOMETPUUYECKHUX JAHHBIX; UMETh TMPEJCTABICHUE O CTaTHUCTH-
YECKOW YCTOMYHUBOCTH.

Hcnonp30BaTh 11 ONKUCAHUS JaHHBIX 9aCTOTHI 3Ha‘{eHI/II>’I, rpynmnupoBaTtb JaHHBIC, CTPOUTH
TUCTOTPAMMEBI I'PYIIITAPOBAHHBIX TAHHBIX.

Hcnonb3oBate Tpadbl Ul pelieHus 3ajad, UMETh NpEeACTaBICHHE O TepMHUHAX TEOPUHU
rpadoB: BepIInHa, pedpo, Lienb, UK, MyTh B Ipade, UMeTh IpeacTaBieHue oo ooxozae rpada u oo
OpPHEHTUPOBAHHBIX I'padax.

8 kiace

OnepupoBaTh TMOHATHSIMU MHOXXECTBA, IOAMHOXKECTBA; BBIMOJHATH ONEpalMd  HaJ
MHOKECTBaMU: 00bETUHEHHE, IEPECEUCHUE; IEPEUUCIIATh JIEMEHTHI MHOKECTB C HCIIOJIb30BaHUEM
OpPraHU30BaHHOIO Nepedopa 1 KOMOMHATOPHOTO MTPaBHIa YMHOKEHHUS.

HaxoauTe BepoATHOCTH CIy4allHBIX COOBITUH B CIIy4alHBIX OIIBITAaX, 3HAs BEPOSTHOCTH
9JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIIBITAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITUSIMH,
MMETh TIOHATHE O CIIy4aiiHOM BbIOOpE.

OnuceIBaTh JaHHBIC C MMOMOIIBIKO CPCIHUX 3HAYCHUH U MCp pacCCCuBaHUs (I[I/ICHepCI/IH u
CTaHAApTHOC OTKJ'IOHCHI/IC). YMmerb CTPOUTH U UHTCPHPCTUPOBATL AUATPAMMBI paCCCUBAHU, UMCTh
MMPEACTABJICHUC O CBA3U MCKAY Ha6J'IIOIIaeMBIMI/I BCIIMYHMHAMMU.

HNmeTts MMpEACTABJICHUC O ACPEBC, O BCPUIMHAX U perax ACPEBaA, UCIIOJB30BAHUHN JICPCBLCB
IIpu PCUICHUHU 3aJia4 B TCOPHUU BepOHTHOCTCﬁ, B ApYTux y‘-IC6HBIX MAaTECMaTUUCCKUX KypcCax U 3a/1av



U3 APYruX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHSA KaK MHOKECTBA 3JEMEHTAPHBIX COOBITUH CIydailHOro
OTIbITa, BBIMOJIHATH OINEPALUU HaJ COOBITHSIMH, HUCIIOJIb30BATh MPU PEIICHUHU 3a]ad JUarpaMMbl
Diinepa, YUCIOBYIO MIPSIMYIO, TPUMEHSTh (POPMYITY CII0KEHHSI BEPOSITHOCTEH.

[Tonb30BaThCs  MPaBUIIOM yYMHOXCHHSI BEPOSATHOCTEH, WCIOJIL30BaTh JCPEBO IS
MIPEJICTABJICHMS CIYYaHOIO OIBITAa MPH pelleHur 3a1ad. OnepupoBaTh MOHATHEM HE3aBUCUMOCTH
COOBITUH.

9 kiaacc

[Tonp3oBaTbcss KOMOMHATOPHBIM IIPABUIOM YMHOXKEHUS, HAXOJUTh YHCIO INE€PECTAaHOBOK,
YUCJIO COYETaHUH, IOJIb30BaThC TPEyrojapHUKOM llackans mpu pemeHuu 3agad, B TOM 4YUCIE Ha
BBIUYHCIICHUE BEPOSITHOCTEN COOBITUI.

Hcnonp30BaTh MOHATHE T€OMETPUUECKON BEPOSTHOCTU, HAXOJAUTh BEPOSATHOCTH COOBITHIA B
OTbITaX, CBA3AHHBIX CO CIY4YailHbIM BBIOOPOM TOYEK M3 IUIOCKON (UTYypbl, OTpe3Ka, JIMHBI
OKPY>KHOCTH.

Haxogutb BCPOATHOCTHU COOBITHH B OIIbITaxX, CBA3AaHHBIX C HUCIIBITAHUAMH JO AJOCTHXKCHUA
NEpBOTO YyCIieXa, B CCPUAX HUCIBITAaHUI BepHy.]'IJ'II/I.

HNmeTts MMpeaACTaBJICHUEC O cnyqaﬁHHx BCJIMYHMHAX W OIIO3HAaBaThb CJIyT-Iaf/'IHI)IC BCJIIMYHUHBI B
SIBJICHUAX OKPYXKAOMICTO MHUpa, OIICPUPOBATH INOHATHEM «PACIIPCACIICHUC BepOHTHOCTCI‘/‘I». YMeTb
CTPOUTDH paCIpCaACIICHUS BCpOHTHOCTeﬁ 3HAUCHUH CHy‘l&ﬁHHX BCJIMYHMH B U3YUCHHBIX OIIbITAX.

Haxonute MaTeMaTnueckoe OXHUAAHUE W JUCIEPCHI0 CIy4YallHOM BEJIWYUHBI 10
pacrnpeeeHHI0, TPUMEHSITh YUCIOBbIE XapaKTEPUCTUKNA U3YYEHHBIX PACIIPEAECICHUN PU PELICHUN
3a7ad.

HMmeTh npeacTaBieHUE O 3aKOHE CIIYYalHbBIX YMCENl KaK O MPOSBICHUH 3aKOHOMEPHOCTHU B
CIIy4aiilHON M3MEHYMBOCTH, MOHUMATh MaTeMaTHUyecKoe 0OOCHOBaHWE OJM30CTHU YacTOThI U BEPO-
ATHOCTHU cOoObITHS. IMeTh npeacTaBieHne o poin 3aKOHA OONIBIINX YHCEN B IPUPOE U OOILECTBE.

Pa3BuTue nOrMuecKux NpeACTaBICHUN M HABBIKOB JIOTMYECKOTO MBIIUIEHUS 00YyYarOIIMXCs
OCYILIECTBISICTCS B pPaMKax BCEX HA3BaHHBIX KYpCOB Ha NPOTSXKEHHMM BCeX JIET OO0ydeHus.
[Ipennonaraercs, 4YTo BBITYCKHUK OCHOBHOM IIKOJIBI CMOXKET CTPOMUTD BBICKA3bIBAHUS U OTPHUIIAHUS
BBICKa3bIBaHUI, paclio3HaBaTh WCTHHHBIE W JIO)KHBIE BBICKA3bIBAHUS, TPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, BBHINOJHATH OINEPAlldii  HaJ BBICKa3bIBAHUSIMH, CTPOWTH BBICKA3BIBAaHUS U
paccyXJIeHHs Ha OCHOBE JIOTMYECKHUX MPABWII, PEIIaTh JIOTHYECKHUE 33Jaud, HAYIUTCS TPUMEHSTh
METOJl MaTeMaTHYeCKOW WHIYKIIWH, OBIIAJCET MOHATHUSMH: OIpeJesieHHe, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO — W HAYYHTCS MCIIOJIb30BaTh MX TPHU BBHIMTOJHEHUH YUCOHBIX U BHEYYCOHBIX 3a/1a4.
IIpu 5TOM BBeIE€HUE OCHOBHBIX JIOTHYECKUX MOHATHH M OCBOCHHE OCHOBHBIX CBSI3aHHBIX C HUMHU
BUJIOB JIEATEIILHOCTH OTHECEHO K Kypcy «BeposiTHOCTb M CTATUCTHKA» U TaK e PacHpeesieHo Mo
rogaMm oOy4eHHUs.

B pamkax Bcex TpéXx KypcoB ocylecTBisieTcss (OpPMUPOBAaHME YMEHHs BBIOMPATH
MOAXOIALINI METOA JUIsl pELIEHU 3a/1a4uM, BBISBIIATH IPUMEPBl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE U OOIIECTBEHHON KU3HH, paclio3HaBaTh MPOSBICHUE 3aKOHOB MaTEMAaTUKH B HCKYCCTBE,
IIPUMEHSTh MAaTEMATUYECKUE 3HAHUS U OIIBIT MAaTEMATUYECKOU I€ATEIbHOCTU B CUTYalUAX PealbHON
xu3HU. OOyuarommecss 3HAKOMATCS M y4yaTcsl ONMCHIBATh OT/ENbHBIE BBIJAIOIIMECS HayuyHbIE
pe3ynbTaThl, MOJy4YeHHblE B XOJA€ pa3BUTUS apu(MeTUKH, anredpbl, T€OMETPUU, TEOPHUH
BEPOATHOCTEH, CTATUCTUKH, NMPUBOIUTH MPUMEPhl MaTEMaTHMUECKHUX OTKPBITUH M HUX aBTOPOB B
OTEYECTBEHHOW W BCEMUPHON UCTOPUH HAYKHU.



Coaepixkanue yueOHOro Kypca «ajaredpa» (1mo rogam o0y4eHust)
7 knace

Yucia ¥ BIYUCIEHUS
PaMMOHaJleble uuciaa

PaHI/IOHaHBHI)Ie qucia. CpaBHeHI/Ie, yYnopsaaoiuBaHue H apI/I(i)MeTI/I‘IeCKI/Ie ,Z[CﬁCTBPIfI C
panroOHaJIbHBIMU YU CJIAMHU. Yucnosas npsamMasdg, MOoAyJib 4ucjia.

Crenenb ¢ HaTypajbHBIM TIOKa3zaTrelieM MU €€ CBOWCTBA. 3alUCh YWCIa B JECATUYHOMN
MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcToBBIX 3amad apudmernyeckuM crocoboMm. Pemenue 3amau U3 peaabHON
MPAKTUKM Ha YacTH, HAa APOOH, HA MPOLIEHTHI, IPUMEHEHHE OTHOIICHHUH U MPOMIOPIUHA MTPH PELICHUH
3aJ1a4; pelIeHne 3a/1a4 Ha ABM)KEHUE, padoTy, OKYIKHU, HAJIOTH.

Henumocmo
JemumocTp nenbix gucena. CBOMCTBA IETUMOCTH.

[Ipoctrie u cocTaBHbIe yncia. YUETHbie 1 HeuéTHBIC yncia. [Ipusnaku genuMocTu Ha 2, 4, 8,
5,3,6,9,10, 11. [IpuzHaku JeIMMOCTHA CYMMBI M TTPOU3BEICHUS LIEIBIX YUCEN MPU PEIICHUU 33]1a4
C IPAKTUYECKUM COJCPKAHUEM.

HauOonpmmii oOmuii aenutenb M HauMeHbllee oOllee KpaTHOe JBYX uducenl. B3anMHO
pocThie ynciia. Anroputm EBkinpa.

Jlenenue ¢ ocTaTkoM. Apu(METHUYECKHUE ONEPALIUU HAJl OCTATKaMH.
Auredpanyeckue BbIpaKeHHUs
Buipasicenusn ¢ nepemennvimu

BBIpa)KeHI/IC C IICPCMCHHbLIMMU. 3HaucHHE BbIPAXXCHHA C IICPCMCHHBIMU. Hpe,HCTaBJ'IeHI/Ie
3aBUCUMOCTHU MCKY BCIIMYMHAMU B BUJIC q)OpMyJ'II)I.

Toxnectso. Tox1ecTBeHHBIE npeodpazoBaHus anredpanvyecKux BBIPAKCHUIA.
JlokazaTenbCTBO TOXKJIECTB.

Mnozounenwt
Opnnounenbl. OHOWIEH cTaHIapTHOrO Buaa. CTeneHb OAHOYJICHA.

MpHuorounensl. MHorounen crangaptHoro Buaa. CreneHp MHorowieHa. CroxeHue,
BbIUMTAHUE, YMHOXXEHHE W JeJleHHe MHoroudjeHoB. [IpeoOpa3oBaHMe 1€JIOr0 BBIPAKEHUS B
MHorouieH. Kopau MHOrowieHa.

@opMynbl COKpAIIEHHOTO YMHOXKEHHS: KBaJApaT CyMMbl M KBaJpaT pa3HOCTU JABYX
BBIpaKEHUH, KyO CYMMBI M KyO pa3HOCTH JIBYX BBIPa)KEHUM, pa3HOCTh KBAJIPATOB JABYX BBIPAXKECHUH,
MIPOM3BEICHNE PA3HOCTU U CYMMBI IBYX BbIpaXXEHUI, CyMMa U pa3HOCTb KYOOB JIBYX BbIpaKE€HUH.

PaznoxxeHne MHOroUIeHa HA MHOXKUTENN. BeIHECEeHHEe 00111eT0 MHOKUTES 32 CKOOKH. MeTo]
TPYIITUPOBKH.

YpaBHeHHUS H CHCTEMbI YPABHEHUI
Ypasnenua

VYpaBHenue c¢ ogHoil nepemeHHoOM. KopeHb ypaBHeHus. CBOHCTBAa ypaBHEHUH € OJHOMN
IIepEMEHHON. PaBHOCMIIBHOCTh ypaBHEHWH. YpaBHEHHE KaK MaTE€MaTH4YeCKas MOJENb pealbHOU
CUTYALINH.

JIuneliHoe ypaBHEHHE C OJHOM NEpPEeMEHHOW. UMCI0 KOpHEH JIMHEHHOIO YpaBHEHWS.
PelreHne TeKCTOBBIX 3a1a4 C IOMOLIBIO JIMHENHBIX YpaBHEHUH. JInHEHOE ypaBHEHKE, COEepKaILIee



3HaK MOMIYJIS.
Cucmemul ypasnenuil

VYpaBHeHue ¢ 1ByMsI IepeMeHHBIMU. ['paduK TMHEHHOTO ypaBHEHHUS C IBYMs IEPEMEHHBIMU.
CucTeMbl TMHEHHBIX YpaBHEHHUN C ABYMS IepeMeHHBIMU. | paduuecknuii MeTO/ peleHus] CUCTEMBI
JIMHEHHBIX YpaBHEHUM C IBYMS MEpeMEHHbIMU. PerieHue cucteM JIMHEHHBIX YpaBHEHUH C ABYMS
IIEPEMEHHBIMU METOJIOM IMOACTAHOBKU U METOJOM cllokeHHs. CucTteMa IByX JIMHEWHBIX YPaBHEHUI
C IByMsI IEPEMEHHBIMH KaK MOJIEJIb PEaIbHOM CH Tyalluu.

DOyHKIUUHA
Koopounamut u cpaguxu

Koopaunara Touku Ha npsimoii. YucioBelie npomMexxyTku. PaccrosiHue Mexay AByMst TOUKaMu
KOOPJMHATHOU MPSIMOMA.

[IpstmoyToONbHAST CHUCTeMa KOOpAMHAT. AOCIMCca M OpJUHATa TOYKM Ha KOOPJWHATHOM
mwiockoctu. Ilpumepsr rpadukoB, 3agaHHBIX ¢GopMmynamu. UreHWe TpadUKOB pPeabHBIX
3aBUCHUMOCTEH.

Dynkyuu

OyHKIMOHATBHBIE 3aBUCUMOCTH Mexay BenuunHamu. [lonstue dyHkiun. OyHKUIUA Kak
MareMaThyeckas MOJENb peanbHOro mnporecca. O0macTh ompeneieHUs W 00JIaCTh 3HAYCHHM

¢bynkuun. CrnocoOwr 3amanust yHkuuu. ['padpuk ¢ynkumun. [ToHATHS MakcuMymMa ¥ MHUHHMYMA,
BO3pacTaHUsl U yObIBaHUS Ha IPUMEPAX peabHbIX 3aBUCUMOCTEH.

Jluneitnas Gyukiwst, e€ cBoicTBa. ['paduk nuneitnoit Gpyuxiwu. I'paduk GyHkmuu y = | X |.
KycouHo-3a1aHHbIe QYHKIINH.
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Yucaa v BLIYHCTEHUS
Hppayuonanvhvie uucna

KBanparusle kopHH. ApupMeTHYECKHI KBaJpaTHbIM KOpeHb U ero cpoicTtBa. llonsarue
UppalMOHAIBHOTO uucna. JlelicTBud ¢ UppauuoHanbHbIMU 4yuciaamu. CBoOWMCTBa JEHCTBHM ¢
UppalOHAIBHBIMY unciiaMu. CpaBHEHNE HPPALIMOHAJIBHBIX YHCEIL.

Yucnoevie MmHOdICECMBA

IIpencraBienus 0 pacIIUPEHUAX YUCIOBBIX MHOXKECTB. MHOXKECTBA HAaTypalIbHBIX, LIEIBIX,
paloHaIbHBIX, NeHCTBUTENbHBIX Ynces. CpaBHeHHE yKcel. UNCIoBbIE TPOMEKYTKH.

Henumocmo

JeiictBus ¢ ocratkamu. OcraTku creneHell. [[puMeHeHne ocTaTkoB K PEeIIEHNI0 YpaBHEHHM
B LIEJIBIX YUCJIaX U TEKCTOBBIX 3a7a4.

H3mepenus, npubnusicenus, OueHKu

Pa3mepbl 00BbEKTOB OKPYKAIOMIETO MUPA, JUIUTEIHLHOCTh MPOIIECCOB B OKPYXKAIOIIEM MHUPE.
CraHgapTHBIN BU]T YKCTA.

AuredpanyecKkue BbIpasKeHUs1
Jpoono-payuonanvusie evipasxcenus

Anrebpanueckast J1poOb. JlomycTuMble 3HA4YeHHs NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BbIpakeHUs1X. OCHOBHOE CBOWCTBO anreOpandeckoit 1poou. CrnoxeHue, BHlUUTaHHEe, YMHOXKEHUE U
neneHue anredpandeckux aApodeil. Beinenenue nenoit yactu anredpanyeckoi Apoou.

PanmonaneHbie BeipaxkeHUs. Tox1eCTBEHHBIE TPEOOPa30BaHUs PAllMOHAIBHBIX BHIPAKEHUH.



I/IppaMMOHtUleble 6blpalCeHuAn

JlonycTumble 3HAYEHUS NMEPEMEHHBIX B BBIPAKEHUSIX, COJEpXKAIIUX apudMeTudecKue
KBaJipaTHbIE KOpHU. ToxkIeCTBEHHBIE TPE0OPa30BaHUsI BHIPAKEHUH, coiepKalluX apupMeTHIeCcKe
KBaJIpaTHbIC KOPHHU.

Cmenenu

CreneHb ¢ 1eNbIM MOKa3aTeneM U e€ cBoiicTBa. [IpeoOpazoBaHme BhIpaXKEHUH, COACPIKAIINX
CTEIICHH.

YpaBHeHUs1 1 HEPABEHCTBA
Ypasenenua

KBagpatHoe ypaBHeHue. dDopMyna KOpHEW KBagpaTHOTrO ypaBHeHus. KoauuecTBo
JICMCTBUTEIIbHBIX KOPHEW KBaJpaTHOrO ypaBHeHHs. Teopema Buera. YpaBHeHUs, CBOJUMBIE K
JIMHEWHBIM ypaBHEHUSAM WM K KBaJpPAaTHBIM ypaBHEHUsAM. KBajpaTHOe ypaBHEHUE C IapaMeTPOM.
Pemrenne TeKCTOBBIX 33]1a4 € IOMOIIBIO KBAJAPATHBIX YPAaBHEHHM.

JlpoOHo-panmonagbHbIe ypaBHeHUs. Penienne 1poOHO-paliioHAIbHBIX ypaBHeHH. Pemenne
TEKCTOBBIX 3a/1a4 C MOMOIIBIO JPOOHO-PAIIMOHANIBHBIX ypaBHEHUHU. |'paduueckas nHTepIpeTays
YPAaBHEHUH C ABYMs [IEPEMEHHBIMH.

Hepasencmea
Yucnosble HepaBeHCTBA. CBOICTBA YHCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoil. Ctporue u Hectporue HepaBeHCTBa. ClI0XKEeHUE U YMHOKEHUE
YHCJIOBBIX HCPABCHCTB. OHCHI/IBaHI/Ie 3HAYCHUA BbIPpAKCHUS. I[OKa?;aTCJII)CTBO HCPAaBCHCTB.

[TonsTe o pelieHMH HEpaBeHCTBA C OJHOW MepeMeHHOH. MHOXECTBO pelIeHUIt
HepaBeHCTBa. PaBHOCHIIbHBIE HEPABEHCTBA.

JluHeliHOE€ HEpPaBEHCTBO C OAHOM IEpPEeMEHHOM M MHOXECTBa ero perieHuil. Perienue
JIMHENHBIX HEPABEHCTB C OAHOM nepeMeHHONW. CUCTEMBI U COBOKYITHOCTH JIMHENHBIX HEPABEHCTB C
OJIHOM TNepeMEHHOW. PelieHne TEKCTOBBIX 3alad C IMOMOIIBIO JMHEHHBIX HEPABEHCTB C OIHOMU
IIEPEMEHHOM.

DOyHKIUU

OO6uacTp ompenenaeHuss 1 MHOXECTBO 3HadeHMH ¢QyHKIuH. CrnocoObl 3anaHus (QYHKIHM.
I'paduk pynkuun. Yrenue cBoiict pyHkuuu no e€ rpaduxy. [Ipumepsl rpagukoB GyHKIHHI, 0Tpa-
JKAIOIINX PEATbHBIE ITPOLIECCHI.

JIuneitnas GpyHkus. OYHKIMH, OMKMCHIBAIOIINE MPSIMYIO W 00PaTHYIO IPOMOPIIHOHAIBHBIE
k .
3aBHCHMOCTH, MX Tpaduky. Pynkmmm y = ax2, y=x2+b,y=x3, y=|x|,y=vx,y= ~ M HX CBOHCTBA.

Kycouno-3ananusie GyHKINU.
9 kjaacc

Yuciia ¥ BbIYUCICHUA

Hppayuonansnvie uucna

Kopens n-ii crenenn u ero cBoricTBa. CTENEeHb ¢ palliOHAIbHBIM ITOKA3aTENIEM U €€ CBOMCTBA.
Auredpanyeckune BbIPaKeHHUs

Hppayuonanvusie eviparcenusn

ToxxaecTBeHHbIE NpeoOpa3oBaHUsl BBIPAXKEHHM, COAepKallUX KOpeHb N-i CcTeneHwu.
ToxnaecTBeHHbIE MPeoOpa3oBaHUs BBIPAXKEHHUH, COJAEp)KallMX CTENEeHb C palMOHAJIbHBIM
ITOKA3aTEeJIEM.



MHoro4eHbl

KBampatueiii TpéxwieH. KopHu KkBagpatHoro tpéxwieHa. Pa3ioxkeHue KBaapaTHOTO
TpEXUJIeHA HA JINHEHHBIE MHOKUTEIH.

YpaBHeHus1 M HepaBEeHCTBA
Ypasenenua

bukBagpatuHeie  ypaBHeHusa. [lpumepbl  mpuMeHEHMIl  METOAOB  PaBHOCHIIBHBIX
npeoOpa3oBaHMii, 3aMEHBI TIEPEMEHHOM, Tpa)MueCcKOro METO/1a MPU PEIICHUH YPaBHCHHH 3-i u 4-i
CTENEHEN.

Pemenne npoOHO-paiMOHAIBHBIX YPaBHEHUH.

Pemwenne cucrem ypaBHEHMI C JABYMsl IE€PEMEHHBIMHM. PerieHue IpoCTEHINNX CUCTEM
HEJIIMHEHHBIX ypaBHEHHUH C JBYMsI IEpeMEHHBIMU. ['paduyeckuii MeTOJ]] peImeHUs CHCTEMBI
HEJIMHEWHBIX YPaBHEHMM C ABYyMs nepeMeHHbIMU. CUCTEMa JIBYX HEJIMHEHHBIX YpaBHEHUM C ABYMs
IIEPEMEHHBIMU KaK MOJIEIb PEAIBHON CUTYALNH.

Hepagencmea
YucnoBble HepaBeHCTBA. PelieHne MTMHENHbIX HepaBeHCTB. JloKka3aTeibcTBO HEPABEHCTB.

KBagparHble HepaBeHCTBAa C OJHOW IIEPEMEHHOW. PerieHue KBaJpaTHBIX HEPaBEHCTB
rpa@uyecKuM METOJOM M METOJOM HHTEpBaJOB. MeTo] HHTEpBAJIOB JJsi PALMOHAIBHBIX
HepaBeHCTB. [Ipocreiime HepaBeHCTBa ¢ TapaAMETPOM.

Pemenne TeKCTOBBIX 3aaa4 C IOMOIIbIO HEPABCHCTB, CUCTEM HCPABCHCTB.

HepaBeHCTBO C IABYMs TCPCMCHHBIMHU. Pemenue HCEpaBCHCTBA C IABYMs NEPCMCHHBIMU.
Cucremsl HEPAaBCHCTB C ABYM: IICPCMCHHBIMHU. Fpa(l)uquKHﬁ MCTO/J PCHICHUA CUCTEM HECPABCHCTB C
ABYMS IICPCMCHHBIMHU.

DOyHKIUHA
Oynkuus. CpoiicTBa QyHKUMNA: HYIH QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA (DYHKLINH,

MIPOMEXYTKH BO3pAacTaHUsl U YObIBaHUS (YHKIIMM, YETHBIE U HEUETHBIE (DYHKLMHU, HAauOObIlIEE U
HauMEHblIIee 3HaYeHUs PYHKLUH.

KBanparuunas ¢pyHkius u e€ coiictsa. VMcnonab3oBanue cBOWCTB KBaJIpaTUUHON (pyHKINU
g pemienus 3anad. [loctpoenne rpaduxa xBagparnyHoi ¢yHkuuu. Ilonoxenue rpaguka ksa-
JpaTUYHON (DYHKIMM B 3aBHCUMOCTH OT e kodhduuuentos. I'paduku dynkmuii y = ax?, y = a(X —
m)? uy = a(x — m)? + n. Ioctpoenue rpaguxos GyHKIHUIA ¢ MTOMOIIBIO TPEOOPa30BAHMIA.

HpoOuo-nuneitnas pynkuus. Mccnenopanue GyHKIIHA.

@ynkiws Y = X" ¢ HATYpalbHBIM MOKa3ateneM N U e€ rpaduk.

YuciioBble MOC/I€10BATEILHOCTH H IPOrpeccuu

[TonsiTHe ynCcIOBO MocnenoBaTeaIbHOCTH. KoHeuHbIe 1 OECKOHEUHBIE TTOCIE0BATEIbHOCTH.
OrpaHnyeHHas MMOCJIeI0BaTeIbHOCTh. MOHOTOHHO BoO3pacTaromias (yObIBaromias) mocie0BaTeb-

HOCTh. CrtocOOBI 3aJaHUsI TIOCTIEI0BATENBHOCTH: ONUCATENbHBIN, TAOIMUYHBINA, C TOMOIIbIO (POPMYIIBI
N-ro wieHa, peKypPEeHTHBIN.

Apudmernueckas U reoMmerpudeckas mnporpeccuu. CBoiicTBa 4jIeHOB apu(pMETHUECKOH U
reoMeTpuueckord mporpeccuii. @opMynsl N-ro0 WieHa apuMETHUYECKOM ¢ TeOMETPHYECKOM
nporpeccuii. QopMyIibl CyMMBI IIEPBBIX N YJICHOB apu(PMETUUECKON U TeOMETPUUECKON MPOTPECCHIA.
3a/iauy Ha MPOLIEHTHI, OAHKOBCKUE BKJIAbl, KPEIUTHI.

[IpencraBieHne O CXOAUMOCTH TOCIEAOBATEIHHOCTH, O CYMMHPOBAHMHM OECKOHEYHO
yOBIBAIOIIEH TEOMETPUICCKON TTPOTPECCHH.



Meron maremaTudeckor MHAYKIUU. [IpocTeiimmue npumepsl.

Conep:kanue y4e0HOro Kypca «reoMeTpus» (1mo rogam o0ydeHus )
7 kaacce

Hauajsia reomerpun

HCTOpI/IH BO3HHUKHOBCHUS WU pa3BHUTHUA I'COMCTPUH. HavanpHble TOHATHS reOMCTpPHH. Tqua,
ImpsmMasi, OTpPE30K, JIy4. ITonsarue 06 AKCHUOME, TCOPEME, NOKA3aTCIIbCTBE, OIIPCACICHNH.

B3aumHoe pacnosioskeHue Touek Ha npsiMoid. Mi3mepenue JUInHbI 0Tpe3Ka, PACCTOSIHUE MEXKY
TOUKAMH.

[Tonymnockocts U yros. Buael yrimoB. M3Mmepenue BenuuuH YrioB. BepTukaibHbie U
CMexHBbI€ yribl. [lapainenbHbie U eprneH UKy pHbIe TpsiMble. PaccTosiHie OT TOYKH JI0 IPSIMOIA.
buccekrpuca yria.

Jlomanas. Buael  nomanbix. JlnuHa — nomaHod.  MuoroyroiabHuku.  [lepumetp
MHOTOYTroJbHUKA. [IoHATHE O BHIMYKIIBIX U HEBBIMYKIBIX MHOTOYTOJIbHUKAX.

[TepBrYHbIE PECTABICHUS O PaBEHCTBE (UTYP, UX PACHOJIOKEHUH, CUMMETPUH.
IIpocreiimume nocrtpoeHus. MHCTpyMEHTBI U1l U3BMEPEHUN U ITIOCTPOCHUM.
TpeyrojibHuKu

Buibl TpeyroabHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE, TYIIOYTOJIbHbIE, PABHOOEIPEHHBIE,
paBHOCTOpOHHME. MeauaHa, OucceKTpuca U BbICOTa TPEYrojdbHHKA.

PaBencTBo TpeyronpHuKOB. llepBelii M BTOPOM NPHU3HAKM PABEHCTBA TPEYIOJbHUKOB.
PaBHOOeipeHHbBIE TPEYTOJIBHUKHY U X cBOMCTBA. [Ipr3Hak paBHOOEIpEHHOTO TpeyrojabHuKa. Tperuit
IIPU3HAK PABEHCTBA TPEYTOJILHUKOB.

CooTHOIIEHHsS MEXAY CTOPOHAMU U yIJIaMU TpeyrojbHuKa. HepaBeHCTBO TpeyrosbHHKA.
HepageHcTBO 0 1imMHE TOMaHOM.

Cummerpuunsle purypbsl. OCHOBHBIE CBOMCTBA 0ceBoi cummeTpuu. [IpruMeps! cuMMeTpuu B
OKPY’KaIOILlEM MUDE.

IMapannenbHbie npsiMmbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapayienbHOCTH HPSIMBIX, MCTOPUYECKHE CBEACHMS O IocTynate EBkiuaa m o poiu
JloGaueBcKOro B OTKPBITUM HEEBKJIMJIOBOM TeomeTpuu. CBOWCTBA M NpPU3HAKU IapaljlesIbHbIX
npsmbix. CyMMa yriioB TpeyrojbHuKa. BHemHue yriasl TpeyroibHuka. CyMMa BHYTPEHHUX YIJIOB
MHOI'OYT'OJIbHUKA U CYMMa BHEIIIHUX YIJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA.

IIpsimoyroJibHBIE TPEYTr0JIbHUKHU

[TpusHakyu paBeHCTBA MNPSMOYTOJBHBIX TPEYTOJBHUKOB. l[lepneHauKkynsp W HakJIOHHas.
CBolicTBO MeiMaHbl NIPSAMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOM K runoTenyse. IIpsmoyrosnbHbIit
TPEYroJbHUK C yrioMm B 30°.

Oxkpy:KkHOCTH

[ToHSTHS OKPYKHOCTH U Kpyra. DJIEMEHTbl OKPYKHOCTH U Kpyra: UEHTp, painycC, JUAMETP,
XO0pJia, UX CBOMCTBA. B3anMHOE pacrosokeHue OKpyKHOCTH U npsiMoi. KacarenbHas u cexymas K
OKpY>XKHOCTH. OKpYXKHOCTb, BIIMCaHHasl B yroJji. [Ipocreiiime nocTpoeHus: ¢ MOMOIIBIO TUPKYJIS U
JIMHEUKH.

FEOMeTpl/l‘leCKHe MeCTa TOYEK

[loHsATHE O TEOMETPUUECKOM MecTe ToueK. [IpuMepbl reoMeTrpuyecKkux MECT TOYEK Ha
IJIOCKOCTH. brccekTpuca yriia u cepeIMHHbIN NEPIEHAUKYJIISAP K OTPE3KY KaK TEOMETPUUECKHUE MECTA
Todek. OnrcanHas OKPY>KHOCTh TPEYTOJIbHHKA, €€ EeHTP. MeTo TeOMETPUIECKUX MECT TOUYEK MpHU



pelIeHNU TEOMETPUUECKUX 3a/1a4.
IHocTpoenusi ¢ MOMOIIbIO HUPKYJIA U JIUHEHKH
Hctopuueckue ceneHus. OOOCHOBaHHMS MPOCTEHIMX TMOCTPOSHUH, OSTambl 3a7add Ha
IIOCTPOEHUSI, PELICHUE 33/1a4 HA TIOCTPOEHUE LIMPKYJIEM U JTUHEUKOM.

8 kiacce

YeThIpEXyroabHUKHA

[TapannenorpaMm, ero npu3Haku U cBoicTBa. [IpsMoyronsHUK, poMO, KBapaT, UX TPU3HAKU
u cpoiictBa. Tpaneuus. PaBHoOenpennas tpamenusi, €€ CBOWCTBa M Mpu3Haku. I[IpsMoyrosbHas
Tpaneuus. CpeaHsis IMHUS Tpaneuuu.

Cpenssiss nMHMSL TpeyrojibHUKAa. MeToja YABOEHMsI MEIMaHbl TpeyrosbHHUKa. Teopema o
[IEpECCYCHUN MEANAaH TPEyroJIbHUKA.

Teopema @arneca, TeopemMa O HPONOPIUOHANBHBIX OTpe3kax. Teopema Bapunbona s
MIPOU3BOJILHOTO YETHIPEXYT OJIbHUKA.

LleHTpalIbHO-CUMMETPHYHBIC (PUTYPHI.
IMonoodoue

[Tonobue TpeyronbHUKOB, K03pduiuent mnomaodus. [IpuzHaku mogoOHs TPEyrolbHUKOB.
[TpumMeHeHre 000U TPH PEIICHUH T€OMETPHUSCKUX U MPAKTHYCCKUX 3a]1au.

ITnomann

[Tonsitre o momaau. CBoiicTBa miomaaei reomerpudeckux uryp. [Ipocreiimme Gopmysst
JUIS TTOLIAI TPEYTOJIbHUKA, apajiesiorpaMMa, poMoa 1 Tpanenun. [lnomany mogo0Hex Guryp.
OTHolIeHHE M0 TPEYTrOJIbHUKOB.

Teopema Iludgaropa
Teopema [Tudaropa. [Ipumenenue Teopemsl [ludaropa npu penieHnn NpakTUIECKUX 3a1a4.
DJjieMeHThl TPUTOHOMETPHU U

CuHyC, KOCHHYC, TaHT€HC M KOTAHI'€HC OCTPOro yIjla MpsIMOYIOJBHOIO TPEYroJIbHHKA.
Tpuronomerpuueckue ¢yuknuu yrinoB B 30° 45° u 60°. IlpomopiuoHanabHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1JIbI B 4eTBIPEXYT0JIbHUKH, CBSAI3AHHBIC C OKPY/KHOCTBIO

BrnmcanHble M LEHTpaJbHBIE YIVIBI, YIOJI MEXKJIY KacaTeIbHOM M XOPAOW. YTIIBI MEXIY
XOpJlaMU U CEeKyIIMMU. BricanHble 1 OIMCAaHHBIE OKPYKHOCTH TPEYTOJIBHUKA U YETBIPEX YTOJIbHUKHU.
CpolicTBa M TPU3HAKM BIMCAaHHOTO YETBIPEXYTOJbHMKA. B3anMMHOE pacmnojokeHue aByx
okpy>kHocTell. Kacanue okpyxHocteit. O01mue kacaTtenbHble K IBYM OKPYKHOCTSIM.

9 kjaacc

Pemenue TpeyroibHMKOB

Cunyc, kocunyc, TanreHc yrios ot 0° 7o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
®opmynel npuBeneHus. Pemenne TpeyroabHUKOB. TeopeMa KOCUHYCOB U TeopeMa CHHYCOB. Pertie-
HUE MPaKTHYECKUX 3aJ]au C UCMOJIb30BaHHEM TEOPEMbl KOCHHYCOB U T€OpPEMbl CHHYCOB. Perienue
3aJ1a4 TeOMETPUUYECKON ONTHKHU.

Tpuronomerpudeckue GopMyIbl Ui IUIOLMIAM TPEYrONbHUKA, MapajuiejorpaMmma, pomoa,
tpanenun. @opmyna ['epona. opmyiia mIOMAAN BEITYKIOTO YETHIPEXYTOIBHUKA.

IHoxo0Oue TpeyroibLHUKOB

XOpIILI u HOI{O6HBIC TPCYIrOJIbHUKHU B OKPYXKXHOCTH. TeopeMa O MPOU3BCACHUHN OTPEC3KOB



XOpZ, TEOpEMbl O IIPOU3BEIECHHUUM OTPE3KOB CEKYyIIHX, TEOpeMa O KBaJapaTe KacaTelbHOU.
[IpuMeHeHHe mpu peleHun reomMeTpuueckux 3agad. Teopemel Uesbl m Menenas. Ilonstue o
TOMOTETHH.

MeToa KOOPAUHAT

YpaBHeHHE TPSIMOM Ha TUIOCKOCTH. YTJOBOW KOA(DQPUIMEHT W CBOOOMHBIA YJIEH, WX
reoMeTpuueckuid cmbicia. [lapamiensHOCTh W MEPHEHAMKYISPHOCTh MPSIMBIX (Yepe3 YIIIOBOM
kod(durueHr).

YpaBHeHHE OKpyXHOCTH. HaxoskaeHue nepecedeHuid OKpPYKHOCTEH U IPSIMBIX B
koopauHartax. dopmyna paccTossHUs OT TOYKM A0 npAMoH. Ilmomans mapamnenorpamma B
KOOp/MHATax, IOHATHE 00 OpHEHTUPOBAaHHON Iuomaau. [IpuMeHeHue Merona KOOpPAMHAT B
IIPaKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3a7a4ax.

BekTops!

Bektopsl Ha miockocTH. ClIOKEHHE M BBIYATAHUE BEKTOPOB — IIPaBMJIA TPEYIOJIbHUKA U
napajuiesiorpaMma. Y MHOKeHUE BeKTopa Ha uucio. Koopannatel Bektopa. CiioskeHue U BBIYMTAHNE
BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCIIO B KoopaAnHaTax. [[puMeHeHne BEeKTOPOB B (PU3UKE, IIEHTP
Macc.

[TonsTe o Oa3uce (Ha miockocTu). Paznoxenuss BekTopoB Mo 0Oaszucy. CkansipHoe
MPOM3BE/ICHUE BEKTOPOB, T€OMETPUYECKUU CMBICT W BBIPAKEHUE B JIEKAPTOBBIX KOOpJMHATAaX.
JIMCTpuOYTUBHOCTD CKAJIIpHOTO Tpou3BeneHus. CKalsIpHOE TPOW3BEICHHUE W IPOCIHPOBAHHE.
[IpuMeHeHne CKaJsIpHOTO MPOU3BEACHUS BEKTOPOB ISl HAXOXKIEHUS [UIMH W yrioB. Pemenue
T€OMETPUUYECKHX 3a/1a4 C TIOMOIIBIO CKAISIPHOTO MPOU3BEICHHUS.

JITMHA OKPYKHOCTH M IJIOIIAb KpPyra

HpaBI/IHLHHe MHOT'OYT'OJIbHHUKH. ZL]'II/IHa OKPYKXHOCTH. Fpaz[yCHaﬂ " paguaHHadg MEpa yriia,
BBIUUCJICHUC JJIMH OYyT Opr}KHOCTeﬁ. IInomane Kpyra, CCKTOpa, CCrMCHTA. I/ICTOPI/I‘-ICCKI/IG CBCACHUA
00 HU3MEPCHHUHU UIMHBI OKPYKHOCTH U IUIOIAAW KpyTa.

JIBHKEeHUS JIOCKOCTH

LentpanpHass cummerpus. lLlenTpanbHo-cummerpuunsie ¢urypsl. I[loBopoT. OceBas
cumMeTpusi. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapanensHslii mepeHoc.

[TonsiTHe nBY>XXEHUS U ero cBoicTBa. PaBeHcTBO huryp. IIposiBienus cuMmeTpuu B Ipupoze,

KHUBOIMMCH, CKYJBNTYype, apxutekrype. Kommnosunuu asumxenuil (mpocteiimue npumepsl). [Tpu-
MEHEHHE B FTEOMETPUYECKUX 3aadax.

Coaep:xanue yueOHOro kypca « BeposiTHOCTb M CTATHCTHKA» (110 rogam 00y4eHHus)
7 knace

[IpencraBieHne OaHHBIX B BUJAE TaONUI], JuarpaMM. 3aroyiHeHue TaOiMll, YTeHUuEe |
MIOCTPOCHHUE CTOJOMKOBBIX (CTONOUATHIX) U KPYroBBIX auarpamM. UteHue rpadukoB peanbHBIX
npouecco. M3Bieuenne nHpopMauu U3 AMarpaMM U TaOJIUL, UCHOIb30BaHUE U UHTEPIIPETALUs
JTAaHHBIX.

OnucatenpHas CTaTUCTHKA: CpefqHee apupMeTHdyeckoe, MeAMaHa, pa3Max, HauOoIbllee U
HAaWMEHbIIIEe 3HAYEHUS], KBAPTUIIH, CPEHEEC TapMOHUYECKOE, CPEHEE TapMOHUYECKOE YHCIOBBIX
JAHHBIX.

HpI/IMepLI CJ'Iy‘IElfIHOfI HU3MCHYHUBOCTU TIpU U3BMCPCHUAX, B MACCOBOM IIPOU3BOJCTBC,
TCHACHIIMK U cnyqaﬁHLIe I(OJ'IC68.HI/I$I; rpyInmnupoBKa JaHHBIX, HOPCACTABICHUC cnyqaﬁHoﬁ
HU3MCHYUBOCTHU C ITOMOIIBIO JUAarpaMm; 4aCTOTEI 3H3‘I€HHI>1; CTaTUCTHYCCKast yCTOfI‘—IHBOCTB.

I'pad, BepmuHa, pedpo. Crenens BepiuHbl. Yucno pédep U cymmapHasi CTElIeHb BEPILHUH.



[Tonsarue o cBsa3HbIX rpadax. [Iytu B rpadax. Lenu u muxmnsr. O6xox rpada (3iinepos nyTs). [lonsaTue
00 opueHTHpoBaHHOM Tpade. Permenue 3agau ¢ moMoIspo rpados.

VYTBepxkAeHUS U BbICKa3zbiBaHUsA. OTpHUIlaHUE YTBEPKIEHUS, YCIOBHBIE YTBEPKICHUS,
oOpaTHbIE ¥ PAaBHOCWIbHBIC YTBEP)KIIEHHUS; HEOOXOJMMBbIE M JIOCTAaTOYHBIC YCJIOBUS, CBOMCTBA U
npu3Haky. [IpoTuBONOI0KHBIE YyTBEPAKIECHNUS, JOKA3ATEIbCTBA OT IPOTUBHOTO.

Cny4aifHbI AKCIEpUMEHT (OMBIT) W Ciy4aiiHoe coObiTHe. BeposTHOCT, W dYacToTa
CIIy4aiiHOTO COOBITHA. POJIb MajOBEPOSITHBIX U MPAKTUYECKH IOCTOBEPHBIX COOBITUI B IPUPOJIE U B
oO1iecTBe.

8 kiacce

MHOX€eCTBO U MOAMHOXKECTBO. [IpruMepbl MHOXKECTB B OKpy»Karoiiem Mupe. [lepeceyenue u
o0beTuHEeHne MHOKECTB. J{narpammel Diinepa. UuciioBsle MHOKECTBA. [[puMepbl MHOKECTB U3 Kyp-
coB anredpsl U reomerpuu. llepedncienue 371€eMEHTOB MHOKECTB € MOMOIIBIO OPTraHU30BAHHOTO
nepebopa u nmpaBuiia yMHOKEHH. DopMyiia BKITFOUESHHUS-UCKITIOYCHUS.

OnemeHTapHble cOOBITUS. BeposaTHOCTH ciydailHbIX cOObITHI. ONBITHI C pABHOBO3MOXHBIMU
AJIEMEHTApPHBIMH cOOBITHsIMU. CiTydaitHBIN BBIOOD.

I/I3MepeHI/IC pacc€uBanusd YHCIOBOIoO MacCCHBA. I[chepcnﬂ H CTaHJAapTHOC OTKJIIOHCHHUC
YHCJIOBOI'O Ha60pa. CsoiicTBa JAUCIICPCHUN U CTAHAAPTHOI'O OTKJIIOHCHUS. [[I/Ial"paMMBI pacCCuBaHUA
ABYX Ha6JIIOIIaeMI>IX BenuuuH. JImHeliHas CBSI3b Ha JuarpaMme paCCCUuBaHUs.

I[epeBo. I[epeBo CHy‘l&ﬁHOFO OKCIICpUMCHTA. CBoiicTBa ACPCBLECB: CAMHCTBCHHOCTD IIYTH,
CBA3b MCXKAY YHCIIOM BCPIIHMH W YUCIIOM pe6ep ITonsaTue o miIoCKux rpa(bax. Pemenue 3amau ¢
IIOMOIIBIO JCPCBLECB.

Jlormueckmue coro3nl «U» n «MJIN». CBsa3b MCIKAY JIOTUYCCKUMH CO03aMU U OTICpalusIMU HAl
MHOXecTBamMu. Mcronp30BaHNe JIOTHUYECKUX COIO30B B anre6pe.

CrnyualiHple CcOOBITHSI KaK MHOXECTBA 3JEMEHTApHBIX coObITUH. [IpoTHBOMOIOXKHBIE
coObITHs. Onepanuu Haja coObITUIMU. DOpMyIIa CI0KEHHUS BEPOSTHOCTEH.

IIpaBuno yMHOKEHUSI BEPOATHOCTEH. Y CIIOBHAsI BEPOATHOCTH. lIpencraBiienne ciaydaiiHOro
JKCIIEpUMEHTA B BUJIE epeBa. HesaBucumbie COOBITHS.

9 kaacc

Komb6unaropaoe npasuiio ymHoxeHus. [lepecranoBku u ¢akropuan. Yucno coyetaHuil u
TpeyronbHUK Ilackans. CpolictBa umcen couderanuil. bunom HeloToHa. Pemenune 3amau c
MCIOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckast BeposiTHOCTh. CiyyailHbIi BHIOOpP TOUYKM M3 (GUTYpHI Ha IJIOCKOCTH, U3
OTpe3Ka, U3 JyI' OKPYKHOCTH.

Hcnpitanus. Yenex u Heynada. Cepust ucnbITaHU 10 niepBoro ycrnexa. Cepust HCIIBITaHUN
bepnymnu. BepositHocTH coObITHI B cepun ucnibiTanuit bepuymnu. CiayyaiiHbiii BBIOOP U3 KOHEYHOTO
MHOECTBA.

CrnyualiHas BeMMYMHA W pacHpelesieHne BeposiTHocTed. [IpuMeps! cilydaliHBIX BEJIWYMH.
Baknble pacnipeseneHuss — 4ucIio MONBITOK B CEPUM UCIIBITAHUN A0 IIEPBOT0 yCIexa U YUCIIOo ycIie-
XOB B cepuH UcTibITaHui bepHysum (reomeTpuyueckoe 1 OUHOMHUATIBHOE paclpeiesieHus).

MareMaTuueckoe 0KHJIaHue CJ'Iy‘-I&fIHOfI BEIUYMHBL. DU3NYECKUN CMBICII MAaTEeMaTUYE€CKOTO
OXXKHOaHW. HpI/IMepBI HUCIIOJB30BaHUA MATCEMATHUYCCKOI'O OXXUJIaHHA. I[I/ICHCpCI/I}I U CTaHAAapTHOC
OTKJIOHCHHC C.IIy‘-I&fIHOfI BenuuuHbl. CBOMCTBA MAaTEeMaTHYECKOI'O OXKWJaHUd ©W JUCIICPCHUHU.
MartemMaTudeckoe OXHIAHUE U JUCTICPCUA N3YYCHHBIX pacnpeﬂeneﬁnﬁ.



HepasenctBo YeOpimeBa. 3akoH 00nbIuX yncesn. MareMaTHUeCKUe OCHOBAHUS M3MEPEHUs
BeposTHOCTEH. Ponb M 3HaYeHHe 3aKoHa OOJBIIMX YHMCEN B HAayKe, B IMPUPOJE U OOILECTBE, B TOM
YHCIIe B COLMOJIIOTHYECKUX 00CIeJOBAHUAX U B U3MEPEHHSIX.



TemaTH4eckoe IVIaHNPOBaHUE Kypca
TemaTH4yeckoe NIaHNPOBaHue y4eOHOro Kypca «ajaredpa» (1o roxam o0y4eHus )

7 kaacce (136 4)
DJIEeKTPOHHbIE
HasBanmue OcHOBHBIE BHBI
OcHoBHOe (uudposbie)
pasnaena (TemMbl) JNeATeJIbHOCTH
cojepiKaHue o0pa3oBaTe/bHbIe
(umcJ1I0 YacoB) 00y4aroumuxcs
pecypcsbl
Yuciaau PannonansHbIe CucremaTu3npoBarthb u 1. MaTtemaruka.
BbIYMCJICHUS: yucia. CpaBHEHUE, obOoraiarh 3HaHUsS 00 Anrebpa, 7 kiacc,
PauunonanbHbIC YIOPSAOYMBAHUE U | OOBIKHOBEHHBIX U Or'AOY AIIO
qucaa apudmeTHuecKue JECATHYHBIX IPOOSIX. «Axanemus
nostTopenue) (11 EHCTBHUS C MuHnpocsenieHus
( P ) ( A CpaBHUBaTh U P m
q) palOHAIBHBIMU Poccuny»

yuciaMu. Yucaopas
npsimas, MO4yJIb
qucJjia.

[IpoueHTsl, 3an1UCH
MPOLEHTOB B BUJIE
IpoOH 1 TpoOH B
BHJIE IIPOLIEHTOB.
Tpu ocHOBHBIE
3a/1a4u Ha
MIPOLICHTBHI.
Pemenue
TEKCTOBBIX 33/1a4
apupMeTHUIYECKUM
CIOCOO0OM.

Pemenue 3anau u3
peanbHOUN NPaKTUKU
Ha YacTH, IpoodH,
MIPOLICHTHI,
MIPUMEHEHUE
OTHOIIICHUU U
MIPONOPLUI TPU
perieHuu 3a1ad.
PeanpHbIe
3aBUCHMOCTH,
pelieHune 3a1a4 Ha
JBIOKEHUE, padory,
MOKYIIKH, HAaJIOTH

YIOPSAOYUBATH IpO0H,
peoOpa3oBbIBas IpH
HEO00OXOaUMOCTH
JECSTUYHBIE TPOOH B
OOBIKHOBECHHEIC,
OOBIKHOBEHHBIC B
JIECSTUYHBIC, B YACTHOCTH,
B OECKOHEUYHYIO
JECATUYHYIO IPOOB.
[IpumeHsTH
pa3zHooOpa3HbIe CIIOCOOHI U
MPUEMBI BEIYUCIICHUS
3HaYeHUH IPOOHBIX
BBIPAKEHMI, COIEPIKALUX
OOBIKHOBEHHBIC U
JIeCSITUUHbIE TPOOH:
3aMEHATH MPU
HE00XO0IMMOCTH
JECATUYHYIO ApO0b
OOBIKHOBEHHOU U
OOBIKHOBEHHYIO
JECATHUIHOM, TPUBOIUTH
BBIpaXKEHHE K hopme,
HauOoJiee ynoOHOM st
BBIYHCIICHUI,
peoOpa3oBHIBAThH APOOHBIE
BBIPKEHHS HA YMHOKEHUE
U JIeTICHUE JIeCATUIHBIX
Ipo0eit K TeHCTBUSAM C
IEJTBIMU YHCITAMH.

Pemarts 3agaun Ha 9acTw,
MPOLEHTHI, TPOTOPIIMH, HA

2. loMamraue
3a/1aHHS.
Maremartuka.
DIIeKTPOHHBII
00pa3oBaTeNbHBIHI
pecype» Jomaiiaue
3ananusi. OCHOBHOE
oOmee oOpa3oBaHHeE.
Aunrebpay, 7-9
kiacc. AO
«M3paTenbeTBO
«IIpocBenieHne»




HaXO0XJICHUE ApooH
(IporIeHTa) OT BEIHYUHBI U
BEJIMYMHBI 110 €€ Tpoou
(mpotieHty), apodu (Tpo-
IIEHTA), KOTOPBIi
COCTaBIISIeT OJ[HA BEJIMYMHA
oT aApyroil. [IpuBoauTsb,
pa3bupark, OLIEHUBATH pa3-
JIMYHBIC PEIICHUS, 3aIUCH
pELICHUI TEKCTOBBIX 3a/1a4.

DyHKIUH:
Koopaunarts! u
rpaguku.
Oynknuu (17 4)

Koopaunara Touku
Ha MPSAMO.
Yucnoselie
MIPOMEKYTKH.
Paccrosnue mexny
JIBYMsI TOUKaMU
KOOPJAMHATHOMN
IIPSAMOM.

IIpssmoyrosbHas
CUCTEMA KOOPJUHAT.
AoOcuucca u
OpAYHaTa TOYKH Ha
KOOPJIMHATHOM
IJIOCKOCTH.
ITpumepsl
rpadukos,
3aJJaHHBIX
dbopMynamu.
Yrenue rpapukoB
pEaJIbHBIX 3aBUCH-
MOCTEH.

OyHKIIMOHAIBHBIE
3aBHCHUMOCTH
MEXTY
BEJIMYNHAMHU.
[Tonsitue GyHKUIMM.
OyHKIUSA KaK
MaTeMaTHYecKas
MO/JIEJIb PEATbHOIO
nporecca. O6mactb
OINpeeNeHus U
001acTh 3HaUEHUI
¢bynkun. CrnocoObl
3a1aHus QYHKIUH.

I'paduk pynkunn

Hcnonp30BaTh TaOJIHIGI,
CXEMBI, YEPTEIKHU, IPYTUe
CpeJ/ICTBa MPEICTABICHUS
JIAHHBIX IPU PEIICHUH 3a-
JIaYu.

PacrniozHaBaTh 1 0OBSICHATS,
ONMPAsCh Ha OIPENEICHMUS,
IPSIMO IIPOIIOPLIMOHAIIbHBIE
1 00paTHO MPo-
MOPLUOHAJIbHbIE
3aBUCUMOCTH MEX]Y
BEJIMYMHAMU; TIPUBOJIUTD
IPUMEPBI 3TUX
3aBUCUMOCTEH U3 peasb-
HOT'O MMpa, U3 IPYrux
y4eOHBIX IPEIMETOB.

Pemate nmpakTuko-
OpPUEHTHPOBAaHHBIE 3a/1a4H,
Ha MpUMEHEHUe Ipobei,
IPOLIEHTOB, PSIMOI 1
oOpaTHOM
IPONOPLHMOHATIBHOCTEH,
IIPONOPLUHI

N3o0paxars Ha
KOOPIWHATHOU MPSIMOi
TOYKH, COOTBETCTBYIOIIIHE
3a/IaHHBIM KOOPJIMHATAM,
Jy4d, OTPE3KU, UHTEPBAJIbL;
3alMChIBaTh UX Ha
areOpanvaeckoM si3bIKE.
OtMeyaTh B KOOPJIMHATHOM
MIJIOCKOCTH TOYKHU T10
3aJIaHHBIM KOOPJIMHATAM;
CTPOUTH TpapuKU HECIIOXK-
HBIX 3aBUCHMOCTEH,

1. MaTemaruka.
Aunrebpa, 7 knacc,
OI'AOY AIIO
«AxageMus
MuHnpocBenieHust
Poccuny

2. lomamaue
3a7aHus.
Maremaruka.
DIIeKTPOHHBII
o0Opa3oBaTebHbBIN
pecypc» JloMarHue
3aganusa. OCHOBHOE
oO1mee oOpa3oBaHHeE.
Anrebpay, 7-9
knacc. AO
«M3maTeancTBO
«IIpocBenieHne»




3aJJaHHbIX (POPMYIIaMH, B
TOM YHCJI€ C TIOMOIIBIO
UPPOBBIX Ta0OPATOPHIA.

IIpumeHsTh, U3y4aTh
MpeuMyIIeCcTBa, HHTEPIIpe-
TUPOBATH IpaduyecKuit
croco0 npeacTaBIeHUs 1
aHasiM3a pa3HooO0pa3HoOU
KU3HEHHOH HH(OpMAIHH.
OcBauBaTh MOHATHE
(GyHKIIUH, OBJIa/IeBATh
(byHKIMOHATBHON
TEPMHUHOJIOTUEH.

Haxoautes o0nacts
omnpeneaeHus 1 00J1acTh
3HaYeHUH QYHKINU.

Hcnons3oBath pa3inyHble
crocoObl 3a7jaHus
¢ynkuuu. Mcnonb30Barh
CBOWCTBA PYHKIUH JUIsI
aHaiu3a rpadukoB
peanbHbIX 3aBUCUMOCTEH
(mynmu pyHKIMH,
IPOMEKYTKU
3HAKOIOCTOSIHCTBA
(GyHKIIUH, TIPOMEKYTKHI
BO3pacTaHus U yObIBaHUs
¢byHKIIMHM, HauboblIee U
HaMMEHbIIIee 3HAYCHUS

bynxin)

Aaredpanyeckue
BBIPA’KCHUS:
Breipakenus c
nepemeHHbiMu (7

4)

Beipaxxenue c
IIEPEMEHHBIMH. 3Ha-
YEHUE BBIPAKEHHUS C
IIEPEMEHHBIMH.

[IpencraBnenue

3aBUCUMOCTH MEXKY
BEJIMYMHAMU B BHJIE

(bopMyIBL. BrI-
YHCIICHUSI o
bopmymnam

Osnazets anredpanyeckoit
TEPMUHOJIOTHEN u
CHUMBOJIMKOW, TPUMEHSATH €€
B TIpolecce
yueOHOro MaTepuara.

OCBOCHHUA

Haxonutb 3HAYECHUS
BBIPAKCHUI c
IIEPEMEHHBIMU npu
3aJIaHHBIX 3HAYCHMSIX
MIEPEMEHHBIX;  BBINOJHITH

BBIYUCIICHUS TI0 (popmMyIiam,
JIOTTYCTHMBbIE 3HAYEHUs

MePEMEHHBIX

1. Maremaruka.
Anrebpa, 7 knacc,
OI'rAOY AI1O
«Axanemus
MuHnpocsenieHus
Poccumny

2. lomamnaue
3a/laHusl.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII
pecype» Jlomariaue
3aganus. OCHOBHOE
oOmee oOpazoBaHume.
Anrebpay, 7-9




kiace. AO
«H3maTeabpcTBO
«IIpocBenieHne

YpaBHeHust "
CHCTEMBI
YPABHEHMUIA:
JIuHeiHbIe
ypaBHenus (10 4)

VYpaBHeHue ¢ ogHOU
MEpPEMEHHOM.
Kopens ypaBHeHus.

ypaB-
OJTHOU

CaoiicTBa
HEHUH C
rnepeMeHHou. PaBHo-
CUJIbHOCTh
YpaBHEHUH.
YpaBHeHue
MareMaTruyeckas

KakK
MOJENb peaibHOU
CUTYalH.

JInneiinoe

YpaBHEHUE C OJHOM
nepemeHHon. Yucno
KOpHEH JIMHEWHOI'O
YPaBHEHHS.

Pemienne TeKCTOBBIX
3aJa4 C IIOMOILBIO

Pemrats JIMHEHHOE
ypaBHEHHUE c OJHOMU
MIepEMEHHOM, TIPUMEHSIS
nmpaBuja  Iepexoja  OT

UCXOJJHOTO ypaBHEHHS K
pPaBHOCHILHOMY eMy Ooliee
npocroro Buzaa. [Iposepsrs,
SIBIISICTCS.  JIM  KOHKPETHOE
YHCJI0 KOPHEM YPaBHEHHSI.

Onpenensiatb 4UCIO KOpPHEH
JIMHEHHOT O YpaBHEHHUSI.
Pemars JIMHEHHOE
yYpaBHEHUE, cojepIKaliee

3HAaK MOJYJIA.

CocraBnaTh W pewiarb
yYpaBHEHHE 110 YCIOBHIO 3a-
Jla4¥, MHTEPIPETHPOBATh B

COOTBCTCTBHH C KOHTCKCTOM

1. Maremaruka.
Aunrebpa, 7 knacc,
OI'AOY AIIO
«AxaneMus
MunnpocBeneHust
Poccuny»

2. Jlomarnraue
3a/laHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecypc» JloMarHue
3ananusi. OCHOBHOE
obmiee obpazoBaHue.
Anrebpay, 7-9
kiacc. AO
«3narenbcTBO
«[IpocBemienue»

. 3a1a4u MOJIyYEHHBIHI
JIMHEMHBIX ypaBHE-
. B pe3yabTar

HUAN. JIuneninoe

YpaBHEHHUE,

colepikallee  3HaK

MOJTYJIS
Yuciaa u Bprumc- | CreneHn c | [lpuBogute uucinoBsie u | 1. Maremaruka.
Jgenusi: CteneHb € | HaTypaJIbHbIM OyKBEeHHBIE TMpUMeEpHl cTe- | Anredpa, 7 Kiacc,

HATYPAJIbHBIM
nokasareJsiem (6 1)

nmokazaTreqneM u eé
CBOMCTBA. 3anuce
quciia B JIECATHYHOMN
MMO3UITMOHHOM
CUCTEME CUMCIIEHUS

IICHHU C HaTypaJbHBIM
IIoKa3aTejieMmM, 00BSCHSS 3HA-
YCHUS OCHOBaAHHUA CTCIICHU U
moKas3areisa CTCIICHU,
HaXoauThb 3HaA4YCHUA

creneHed Bwaa a"' (a —

mroboe panmoHanbHOe
YHCIIO, 7 — HATypaJlbHOE
YHUCJI0).

IlonnMaTes CMBICH 3aIlMCH
OOJIBIIINX YHCEJI C IIOMOIIILIO
NECATUYHBIX  ApoOell U
10,

MNPUMCHATE WX B PCaAIbHBIX

CTENEeHEN qucia

OI'AOY AIIO
«AxameMus
MuHnpocBeneHust
Poccuny

2. loMamraue
3aJIaHusl.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype» Jomariaue
3aganus. OCHOBHOE
oOmee oOpazoBaHume.
Anrebpay, 7-9
kiacc. AO




CUTyalusax

«M3paTenseTBoO
«IIpocsemienue»

Anredpanyeckue
BbIpaKeHHSI:
Mmuoroujennl (23

4)

OIHOYIEHBI.
OnHowieH

CTaHAapTHOT'O BHUAA.

CreneHb
OJIHOYJICHA.
MHOTOYJICHEI.
MHorouseH

CTaHAapTHOI'O BUJA.

CreneHb
MHOT'OYJICHA.
CrnoxxeHue,
BBIYUTAHHE,
YMHOXEHUE U Jeie-
HHE MHOTOYJICHOB.
IIpeoOpa3oBanue
LIEJIOTO BBIPAKEHUS
B MHOTOYJICH.

KOpHI/I MHOI'O4JICHA.

ToxnecTso.
Tox1ecTBEeHHbIE
npeoOpazoBaHus
anreOpanvyecKux
BBIPAKECHU.
JlokazaTenbCTBO
TOXJIECTB

OBnazneTh aredpandecKkon
TEPMHUHOJIOTUEH U
CUMBOJIUKOU, IPUMEHSATH €&
B IIPOLIECCE OCBOCHUS
yueOHOro Marepuaa.

IIpuBOAUTE OTHOWIEH U
MHOT'OWIEH K CTaHAAPTHO-
MY BULY.

OHpeI[eJ'IHTB CTCIICHHU
OJHOYJICHA U MHOI'OYJICHA.
BreinmonasaTe YMHOXCHUC
OJHOYJICHA Ha MHOI'OYJICH.
BreimonasaTs CJIOKCHHC,
BbIYUTAHUC, YMHOXKCHUEC U
JCJIICHHUC MHOT'OYJICHOB.

Haxonuts kopHH
MHOT'OYJICHA.

dopmyIMpoOBaTH
onpeeaeHue
TOXIECTBEHHO PaBHBIX
BBIPAKCHUM.

Hcmons30BaTh npaBujia JJ1sd
J0Ka3aTcJIbCTBA TOXKIACCTB.

BrmomaaTe
TOK€CTBEHHBIE
npeoOpazoBaHus

I[EJIOT0 BBIPAXKEHUS B
MHOTOYJICH MPUBEJCHHEM
MOI0OHBIX CIaraeMbiX,
PaCKpBITHEM CKOOOK.

Ocy1ecTBIATh pa3IokKeHUE
MHOTOYJIEHOB Ha
MHOXUTECIN IIYTEM
BBIHECEHHMSI 32 CKOOKH
00I11eT0 MHOKHTEIS,
METOI0M I'PYIITHPOBKH.

IIpumeHATH
npeoOpa3oBaHue
MHOTOYJICHOB /ISl pEIICHUS
pa3IMYHBIX 33a]a4 U3

1. Maremaruka.
Aunrebpa, 7 xnacc,
OI'AOY AIIO
«AxaneMus
MuHnpocBeneHust
Poccuny»

2. lomamaue
3a/1aHusl.
MaremaTtuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype» JloMarHue
3ananusi. OCHOBHOE
obmiee oOpazoBaHue.
Anrebpay, 7-9
kiacc. AO
«M3narenbCcTBO
«[IpocBemenue»




MaTE€MaTUKH, CMEXKHBIX
IIPEAMETOB, U3 PEAILHOU
IIPaKTUKHU.

3HAKOMUTBHCS C UCTOPHUEH
pa3sBUTHS MaTEMATUKU

Anredpanyeckue
BbIPAKECHHS:
Dopmy.Jibl
COKPALUEHHOTO
yMHOxkeHus (14 4)

DopmyJibl
COKPaIEHHOTO
YMHOKEHUS:
KBaJlpaT CyMMBbI U
KBaJlpaT pa3HOCTH
JIBYX BBIpaXCHUH,
KBaJpaT CyMMbI
HECKOJIbKUX
BBIpAXEHHH, KyO
CYMMBI U KyO
Pa3sHOCTH JIBYX BbI-
pakeHuH, pa3HOCTb
KBaJIpaToB JBYX
BBIPAKECHU,
IIPOU3BE/ICHNE
Pa3sHOCTH U CYMMBI
JIBYX BBIpaKEHUH,
CyMMa U pa3HOCTb
KyOOB JBYX
BBIPAKCHU.
Pasnoxenue
MHOTOYJIEHa Ha
MHOKUTEIH.
Beinecenue oOrmiero
MHOKHTEJS 32
ckoOku. Meton

OBnaneTh aredpanyecKou
TEPMHUHOJIOTUEH U
CHUMBOJIMKOHU, IPUMEHSATH €€
B IIPOLIECCE OCBOCHUS
yueOHOro Marepuaia.
BrimonusaTe
TOKJICCTBEHHbBIC
peoOpa3oBaHus LEI0r0
BBIPQXXEHUSI B MHOTOUJICH
MPUBEICHUEM MOI00HBIX
CJIaraeMbIX, PaCKpPhITHEM
CKOOOK, C HCHOIb30BaHUEM
($hopMys COKpaIEHHOTO
yMHOkeHUs. OCyIIeCTBIATh
pa3I0KeHNUEe MHOIOWIEHOB
HA MHOXKHUTEJIU TyTEM
BBIHECEHHUS 32 CKOOKHU
0011ero MHOXKHUTEIS,
METOJIOM TPYIITUPOBKH,
PUMEHEHHUS (HOPMYJIIbI
COKPAILLEHHOTO YMHOXEHHS.

IIpumMeHnATH
npeoOpas3oBaHue
MHOT'OYJICHOB JJIsl PELICHUs
pa3INYHbIX 33ja4 U3
MaTeMaTHKH, CMEXHbIX

1. Maremaruka.
Aunrebpa, 7 knacc,
OI'AOY AI1O
«AkagemMus
MuHnpocsenieHus
Poccuny»

2. loMamraue
3a/laHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype» Jomainnue
3ananusi. OCHOBHOE
obmiee obpazoBaHue.
Anrebpay, 7-9
kiacc. AO
«3narenbcTBO
«[IpocBemienue»

IpyNIHUPOBKU .
IIPEIMETOB, U3 pEAIbHON
MPAKTUKU.
3HAKOMUTBHCS C UCTOPHUEN
pa3BUTHS MaTEMaTUKU
Yucaa u | lemumocts 1nensix | [IpumensaTs cBorcTBa | 1. MaTemaTuka.
BBIYHCJICHUS: yucen.  CBoiicTBa | I€IMMOCTH. Anrebpa, 7 knacc,
JumMocTh (10 4 €JIMMOCTH. OI'AOY AI1O
Ae octs (109) | IIpuBoauTe mpuUMEpsl U A
ITpocTsie u «AKkanemus
pacrno3HaBaTh IPOCTBIE U
COCTaBHbIE  YHCIIA. . MuHnpocselieHus
) ) COCTaBHBIE YHUCIIA, YETHBIE U
YETHbIE U HEUETHBIE Poccun»

yucna.  IIpusHakm

JIENIMMOCTH Ha 2, 4,
8,5, 36,9, 10, 11.

HEYETHEIE quciaa.
Jloka3plBaTh U TPUMEHSTH

MPU3HAKU JEIUMOCTH Ha 2,

4, 8, 5 3, 6, 9, 10, 11,

2. Jlomaraue
3aJaHusl.
MaremaTtuka.




IIpu3naku nemumo-
CTH  CyMMBl H
IIPOU3BEICHUS

LEIBbIX 4YHCENl IIPU
peleHnn

HauGomnpimii

3a1ad4.

o0l JIenuTeENlh U
HauMeEHbIIIee 00IIee

KpaTHOE JIBYX
YHCEIL. Bzaumno
MPOCThHIE qHClIa.
Anroput™m EBknuaa.
Jlenenue c
OCTaTKOM.

CpaBHEHHMSI  LIEJIBIX

qucesl 1o MOAYJHO

IMPpU3HAKHU JACIIMMOCTH

CYMMBl W TPOU3BEICHUSA
nenaplx uMcesl. Haxoauts
HanOOJILIIHNI o0mmi
NEeUTEb W HauMEHbIIIEe

0611[66 KpaTHOC JIBYX YHCCII.

Pemratp MIPAKTHUKO-
OpPUCHTHUPOBaHHBIC 3aJauH,
UCTIONB3YSl  HAMOONBIINN
OO ACIUTEb, HAUMEHD-
mee oOlmiee KpaTHOE ABYX

YHUCCII.

PacnosnaBarth B3alMHO
IMPOCTBIC YK CJIA. HpI/IMeHHTb

AJITrOpruUTM EBxnuna.

ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc» Jomaiiaue
3aganus. OCHOBHOE
oOmee oOpa3oBaHHeE.
Aunrebpay, 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocBenieHue

HaTypaJIbHOI'O dopmyIMpoOBaTH
qucia OIPENEIICHUs]  JIEIIMMOCTH
HAIEJIO, YHCEN, CPAaBHUMBIX
10 JAaHHOMY MOJIYJIIO.
Beimonuate  nmenenue ¢
OCTaTKOM
DOyHKUMH: JIunelinas PacniosnaBate  smHeiHyro | 1. MaTtemaruka.
Jluneitnas byHKIHS, e€ | pynkuuro y = Kkx + b, | Anre0pa, 7 kiacc,
pynxnus (16 1) CBOMCTBA. onuceiBaTh €€ cBoiictBa B | DI'AOY JII1IO
. . | 3aBUCUMOCTH OT 3Hau€HUi | «AKaaeMus
I'padpuk  nuHENHON
ko durnmrentos K u b. MuHIpOCBEIICHUS
¢yuknuu.  I'paduk
B Poccun»
¢yukmun y = [x|. | Ctpouts rpaduxu
KycouHno-3a1aHHbIE | TMHEWHON byukuy, | 2. Jlomamnue
byHKIIUN byHKIMU y = [X|, KyCOUHO- | 3aJJaHHUA.
3aJJaHHOM (PYHKIUH. MaremMaruka.
ONEKTPOHHBIN
Hcnonb3oBate  1u(ppOBbIE .
00pa3oBaTeNbHBIH
pecypcsl il MOCTPOECHUS
. ecypc» JlomanHue
rpa¢ukoB  QyHKUMH WU pecype» /1
o 3aganus. OCHOBHOE
U3Y4YEHHUS  UX  CBOICTB.
oOmee oOpazoBaHue.
[IpuBoauTH IIPUMEPHI
. . Anrebpay, 7-9
JUHEHHBIX 3aBUCUMOCTEH B
kiacc. AO
peaIbHBIX  Ipoleccax |
«M3narenbcTBO
SBIICHUSIX
«IIpocBenienue»
YpaBHeHust VpaBuenne ¢ nByms | Ctpouth B KoopawHaTHOW | 1. Maremaruka.
CUCTEMBbI MEPEMEHHBIMH. wiockoctd  rpaduk  gu- | Anrebpa, 7 kiace,

YPABHEHHUIi:

I'paduk nuHelHOTO

HEWHOI'0 YPaBHEHUS C IBYMsI

®IAOY IO




CucreMbl
JIMHENHBIX

ypaBHeHuii (14 1)

YpaBHEHUS C ABYMS
MEPEMEHHBIMH.
CucrteMbl JTMHEHHBIX
YpaBHEHUN C JBYMS
MEePEMEHHBIMH.
I'paduaeckuii meton
pelieHus
JIMHEHBIX

CHUCTCMbI

YpaBHEHUN C JBYMS

IIEPEMEHHBIMU.
Permenne CHUCTEM
JIMHENHBIX

YpaBHEHUU C ABYMS

MePEMEHHBIMU
METOJIOM
IMOCTaHOBKH u
METOJIOM CJIOXKCHUS.
Cucrema JIBYX
JIMHEHHBIX

YpaBHEHUN C JIBYMS

NEPEMEHHBIMH;  TOJIB3YSICh
rpaduKoM, IIPUBOJIUTH
IPUMEPbI pereHus
YpaBHEHHS.

Haxonutb pelieHue
CHUCTEMBl [JBYX JIMHEHHbIX
ypaBHEHHH C JIBYMS
HIEPEMEHHBIMH.

CocraBiaTh W pewiarb

CUCTEMY JBYX JIMHEWHBIX
YpPaBHEHUW 110  YCJIOBHUIO
3a/la4yd, MHTEPIPETUPOBATH
B COOTBETCTBUU c
KOHTEKCTOM 3a1a4n

HOJ'Iy‘IGHHLIfI pe3yiibTart

«AxaneMus
MuHnpocsenieHus
Poccuny»

2. Jlomarnraue
3a/laHusl.
Maremartuka.
DJIEKTPOHHBIN
o0pa3oBaTeNbHbIH
pecypc» Jomaiiaue
3ananusi. OCHOBHOE
obmiee obpazoBaHue.
Anrebpa», 7-9
kiacc. AO
«3narenbcTBO
«[IpocBemienue»

IIEPEMEHHBIMU  KakK
MOJENb peaibHOU
CUTyaluu
IToBTOpEHUE u | IloBropenue Bri6upats, npumMeHsTh | 1. MaTtemaruka.
o0o0menue (8 4) | OCHOBHBIX TIOHATUH | OLIEHMBAaTh CIOCOOBI cpaB- | AnreOpa, 7 Kiacce,
U METOAOB Kypca 7 | HeHHs uucen, Bbruucienuit, | DTAOY AI1O
KJjlacca, 00OOIIEHHE | TOXK/IECTBEHHBIX npeod- | «Axagemus
3HAHUMI pa3oBaHuil anreOpanuyeckux | MuHNpocBeleHus
BBIPAKECHU, pemenus | Poccun»
YpPaBHEHHH U CHUCTEM

ypaBHEHHH, 3agaHus (QyHK-
LIMH, aHAJIA3a U MTOCTPOCHMUS
UX rpaQuKoB.

Hcnons3oBath
(GyHKIIMOHAIBHO-
rpaduyeckue
IIPEJICTaBICHUS
pelieHns 3a1ad.

JJIA

Ocy1ecTBIATH
CaMOKOHTPOJIb
BBIIIOJIHSEMBIX JEMCTBUM U
CaMONPOBEPKY pe3yibTaTa
BBIYMCIICHH,
npeoOpa3oBaHUiA,
ITOCTPOEHHUH.

2. Jlomamniaue
3a/laHusl.
Maremartuka.
DIIEeKTPOHHBII
o0OpazoBaTebHbBIN
pecypc» Jomaraue
3aganus. OCHOBHOE
obriee obpazoBaHue.
Anrebpay, 7-9
kiacc. AO
«3narenpcTBO
«[IpocBemienue»




Pemate 3anaun u3 peanbHON

JKHU3HU, NPUMCHATH
MAaTEMAaTHYCCKUC 3HaHUA
il peUICHUA 3aJlad U3

JIPYTUX TIPEIMETOB.

Pemarb TekcToOBbIE 3aaauu,
CPaBHMBATb, BbIOMpATH
CIocoObI pelIeHus 3a1a9u

8 kaacce (136 yacos)

HEpPaBEHCTBO C OJHOM
[IEPEMEHHOMN u

DJIEKTPOHHbBIE
HaszBanue OcHOBHBIE BH/BI
OcHoBHOE (undposBbie)
pasnaesa (TemMbl) eI TeJILHOCTH
cojepsKaHue o0pa3oBaTe/bHbIe
(4MCJI0 YacoB) o0yuarumuxcst
pecypcbl
YpaBHeHUs u | Yucnossle dopmynupoBaTh cBoiicTBa | 1. Maremaruka.
HEPaBEHCTBA: HEpaBEHCTBA. YHUCIOBBIX HepaBeHCTB, | Anrebpa, 8 Kiacc,
HepasencrBa (20 | CBoiicTBa uuMCHOBBIX | WiLIOCTpUpoBaTh ux Ha | ®DTAOY IO
q) HEPABECHCTB. KOOPJAMHATHOU IPSIMOH, | «AKaaeMus
Jloka3zaTenbcTBO JIOKa3bIBaTh anreOpanyecku. | MUHIPOCBEIICHUS
HEPaBEHCTB. Poccum»
OneHuBaTthb 3HAYEHUS
HepasenctBo C | BbIpaKeHUs, HCMONb3ys He- | 2. [lomamrHue
MIEPEMEHHOI. paBEHCTBa. 3a/laHusl.
Crtporue u HECTporue . Maremaruka.
IIpumMeHnATH CBOMCTBA .
HEPaBEHCTBA. ONeKTPOHHBIN
HEPaBEHCTB B X0JI€ pEIICHUs .
CrnoxeHnue u o0Opa3oBaTeNbHBbIH
3a/1ay.
YMHOXXEHHE pecype»
AHCIIOBEIX Ornpenenath paBHOCHIIbHBIC JlomamHie
HEPABEHCTB. HEPABEHCTBA. [TpuBoauTH 3a/aHus.
OneHuBaHuE HPUMEPEI PCIICHUN | OchoBHOE 0OIIIEE
3HAYCHHUS HEpaBCHCTB. Pemars | oGpasosane.
BbIpaxkenust. [TonsTue | TMHCUHBIC  HEPABEHCTBA — C | AjreGpay, 7-9
0 pemenuy | OAHOH HEPEMEHHON, | grracc. AO
HEpaBEHCTBA ¢ ofHOM | CHCTEMbI JUHCHHBIX | ([[31aTenpCcTBO
HIEPEMEHHOM. HEPABEHCTB,  M300pAKATh | (JTpocaemienne»
MHOeCTBO pelliennuii | PEUWIEHNE  HA  HHCIOBOH
HepaBeHCTBA. MpsSIMOM,  JOKa3bIBaTh He-
PaBHOCHIILHEIE PaBCHCTEA.
HEpaBCHCTBA. Pemath TekcTOBBIE 3a/1aUM C
Hepasencrso- MMOMOTI[BIO JINHEWHBIX
cieacTeue. YncnoBeie HEPABEHCTB C OJTHOU
TIPOMEKYTKH. MEPEMEHHOM.
JIuneitnoe .
Hccnenosats JIMHEHHOE




MHOECTBO ero
pewenuii. Pemenue
JIMHEHWHBIX
HEpPABEHCTB C OJHOM
MEpPEMEHHOM.
CucreMbl JIMHEHHBIX
HEPaBEHCTB C OJHOMI
MEPEMEHHOM.
Pemienne TEKCTOBBIX
3alady ¢ TOMOIIBIO
JIMHEHWHBIX
HEPABEHCTB C OJHOM
MepeMEHHOMN

HEPaBEHCTBO C OJHOM Iepe-
MEHHOH C IIapaMeTPOM.

3HAKOMUTbCS C HCTOpUEN
pa3BUTHS anredps

Yucna
BBIYMCIICHMA
KBanpatubiii
KopeHb (17 u)

KBaaparHple KOpHH.
Apudmernaeckuit
KBaJpaTHBI KOPEHb U
ero CBOICTBA.
ITonsTne
HPPALMOHATIEHOTO
yucna. JlelictBusa c
HUPpaMOHATLHBIMHU
CBolicTBa
NEeUCTBUHI C
HUppaMOHATLHBIMU

qHucCJiaMu.

yuciaamu. CpaBHEHHUE

HPpAMOHATEHBIX
gucell. MHOXECTBO
JIEUCTBUTEITLHBIX
YHCell.
[IpeacraBnenus 0
paCHIMPEHUSIX  YHUC-

JIOBBIX MHOXXCCTB.

Honyctumslie
3HAUCHHS
HepeMEHHBIX B
BBIPAKCHUSX,
COZIepIKaIINX
METHYECKHUE
KBaJIpaTHBIC
ToxaecTBEHHBIC
npeoOpazoBaHus

apu¢-

KODHH.

BBIPAKEHHUI,
coJIeprKaIInx
apupMeTHIECKHe
KBaJIpaTHbIE KOPHU

dopmyIUpOBaTH
ONpEJCIIEHNE KBaJpaTHOIO
KOPHS u3 yucia,
apudmernyeckoro
KBaJPaTHOI'O KOPHS.
IIpumeHnATH omnepanuo
U3BJICYCHHUS]  KBAAPATHOIO

KOpHA U3 4YHuCJia, UCIIOJIb3Y:

IIpu HCO6XO,I[I/IMOCTI/I
KaJIbKYJISATOP.
OI_ICHI/IBaTL KBaApPAaTHBIC

KOpHH OCJIbIMHU YHCIaMU U
JACCATUYHBIMU I[pO6$IMI/I.

CpaBHHBaTh u
VIOPSA0YNBATH

paroHaIbHbIE u
UppalMoHaIbHbIC qrcna,

3allMCaHHBIC C IIOMOIIBIO

KBaJ[paTHBIX KOPHEH.

BeimonHaTe  omepamuu
HMppaluroOHaIbHBIMHU qyuc-
JaMU.

HccnenoBaTh ypaBHEHHE X

= 4, HAaXOOUThb TOYHBIC H

npuOIMKEHHBIE  3HAYCHMS
KopHeit npu a > 0.
HccnenoBath CBOMCTBa

KBaJpaTHBIX KOpHEH, Mpo-
BOJS YHCIIOBBIE
HKCIIEPUMEHTHI c

HUCITIOJIB30BaHHUEM

1. Maremaruka.
Aunrebpa, 8 knacc,
OI'AOY AIIO
«AxameMus
MuHnpocBeneHus
Poccuny

2. lomamiaue
3a/laHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype»
Jomaiane
3a/1aHus.
OcHoBHOe o0111€ee
o0Opa3oBaHHe.
Anrebpay, 7-9
kiacc. AO
«3narenbcTBO
«IIpocBenieHne»




KaIbKYJISITOpa
(KOoMIIBIOTEPA).

JlokasbIBaTh CBOMCTBa
apudmeTnyecKkux KBaapart-

HBIX KOpHeﬁ; IMPUMCHATHL UX

ISt npeoOpazoBaHMs
BBIPAKECHHUIA.

BrimmonaaTs
npeoOpa3oBaHUs
BBIPAXKEHUM,  COAEp)KALIUX
KBaJpaTHbHIC KOPHHU.

BeIpaxxaTb InepeMEHHBIE U3
dbopmy.

Beraucisars 3HAYEHUS
BBIPAXKCHHUH,  COAEpKAIINX
KBaJIpaTHBIC KOPHH,
HCIIOJIB3YS Ipu
HEO0O0XO0INMMOCTH
KaJIbKYJIATOP.

Hcnoap3oBaTh B X0/e
pelieHus 3aaad dJieMeHTap-
HbBIE MpeJICTaBICHUS,
CBSI3aHHBIE C IPHOTNKEHHBI-

MM 3HAYCHUAMU BCINYHNH.

3HaKOMUTBCS C UCTOpHUEN
Pa3BUTHSI MAaTEMaTUKHU

YpaBHeHust
HEPaBEHCTBA:
KBagparusie
ypaBHeHus (17 1)

KBagparnoe
ypaBHeHue. ®opmyna
KOpHEH KBaJIpaTHOTO
YpaBHEHUS.
KonnuectBo
JIEICTBUTEIIBHBIX
KOpHEH KBaJIpaTHOTO
ypaBHeHusA. Teopema
Buera.

YpaBHeHus,
CBOJUMBIE K
JIMHEHHBIM
YpaBHEHUSAM
KBaJPaTHBIM
YpaBHEHUSM.

nim K

KBagparnoe
YpaBHEHUE C
IapaMeTpOM.

Pacnio3naBate ypaBHEHHs C
OJIHOU IIEPEMEHHOM,

KBAaJApPATHBIC YPABHCHH.

Onpenenarsb
PaBHOCUIIbHBIC YPAaBHEHUS.

IIpumMeHATH CBOMCTBA
YpPaBHEHUN € OJHOM mepe-

MEHHOMU.

3anuceIBaTh bopmyny
KOpHEH KBaJpaTHOTO ypaB-

HCHUS; PCIIaTh KBAJAPATHLIC

yYpaBHEHUsI — IIOJHBIE U
HETIOJIHBIE.

Onpenendarsb KOJIMYECTBO
NENCTBUTENBHBIX KOpHEU

KBaJ[paTHOT'O YPAaBHEHUS.

HaOmronars u

1. Maremaruka.
Aunrebpa, 8 kiacc,
OIr'AOY AIIO
«AxameMus
MuHnpocBenieHus
Poccuny

2. lomanraue
3aJIaHusl.
MaremaTtuka.
DNEeKTPOHHBINA
00pa3oBaTeNbHBI
pecype»
Jomarane
3aJIaHMS.
OcHoBHOE o0111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO




Pemienue
KBaJPATHBIX
YpaBHEHUHU c
rapaMeTpamu.
Pemrenne
KBaJ[paTHBIX
yYpaBHEHUH, COJIepHkKa-
IIMX 3HAK MOJYJISI.

YpaBHeHue KakK
MaTeMaTudcCKasas MoO-
bi (5313

CUTYaLlHH.

peanbHOMI
Pemenue
TEKCTOBBIX 3ajJa4 C
IMOMOIIIBIO
JpaTHBIX YPaBHEHUI

KBa-

AHAIIM3UPOBATH CBA3b MEXKIY

KOpHSIMHU u
Ko unreHTamMu
KBaJpaTHOIO  YPaBHEHHS.
DopMynMpoBaTh ~ TEOpPEMY
Buera, a Ttakxe oOparHyro
TEOpeMy, INPUMEHATb OTHU
TEOpEeMBbl Il PELIEHUs
3a1a4.

IIpoBoauTh IpocTenime

UCCIIEN0OBAHUS  KBaJpPaTHBIX
YPaBHEHUM.

PemraTte TeKCcTOBEIC 3aJa4du.

3HAKOMHUTBCS C HCTOpHUEH
pa3BUTHS MaTEMaTHKU

«H3paTenseTBo
«IIpocsemienue»

AnreOpandeckue
BBIPKCHUS:
Hpob6Ho-
panroHaIbHbIE
BbIpaxkeHus (17 u)

Pannonanbusie
BbIpaKeHMs. Toxne-
CTBEHHBIC
npeoOpa3oBaHus
palMOHAIBHBIX

BBIPKEHUM.

Anrebpanyeckas
npoOb. JlomycTumele
3HAYCHHS
HepeMEHHBIX B
JIpoOHO-pa-
[IHOHATIBHBIX
BBIPAKCHUSIX.

OCHOBHOE CBOICTBO
anreOpanyeckon
npobu.  Crnoxenue,
BBIUYUTAHUE, yM-
HOXKEHHE W JEJICHHE
anreOpanvaecKux
npobeii. BosBenenue
anreOpanvecKkoi
IpoOu B CTENEHb

3anuceIBaTh
anredpandecKue
BBIPAKEHHUS. Haxongutb
JIOTTyCTUMBIE 3HAUYCHUS
IIEPEMEHHbIX B  JIpOOHO-
parMoHaIbHBIX
BBIPOKCHUSX.

BrimmonaaTe YHCIIOBBIC

MOJCTAHOBKA M BBIYUCIATH
3Ha4Y€HHE JApoOH, B TOM
YHUCJIE C TOMOIIBI0 KaJIbKYy-

JsITopa.

@opMyJIMpOBaTE OCHOBHOE
CBOMCTBO  ajiredpanyeckoi
JIpoOu U MPUMEHSTh €ro JUIs
npeoOpa3oBaHus IpoOeii.

BEIIOHATE TOKIECTBEHHBIS

pa-
LIMOHAJIBHBIX BBIPAKECHUM.

npeoOpa3oBaHUs

BeimonHsaTe  gedcTBUS €
anreOpanvdeckuMM JIpoOsiMHU.
IIpuMeHATH
npeoOpazoBaHus
BBIPQXKEHUN Ui pEUICHHS

3ajad.

BBIpa)KaTB NEpCMCHHBIC U3

hopmyn
Ir€OMETPUYECKHUX,

(pusnyeckux,

1. Maremaruka.
Aunrebpa, 8 kiacc,
OI'AOY AI1O
«AxameMus
MuHnpocBeneHus
Poccuny

2. loMamraue
3aaHusl.
Maremaruka.
DIIEeKTPOHHBII
o0OpazoBaTebHbBIN
pecype»
Jomamane
3aaHus.
OcHoBHOE o011IEe
oOpa3oBaHHe.
Anrebpay, 7-9
knacc. AO
«M3maTeancTBO
«IIpocBenienne»




ONUCHIBAIOIIUX OBITOBBIC

CUTYalllNn)
YpaBHeHUS Hpob6Ho- Pacnio3naBath npoOHo- | 1. MaTtemaruka.
HEPaBEHCTBA: paroHaIbHbIE panoHaibHble ypaBHeHus. | Anredpa, 8 kiacc,
Hpob6Ho- ypaBHeHus. Pemienue | Pemathb npobno- | ®I'AOY JI1O
paloHaIbHbIe JIpOOHO- paloHajbHble ypaBHEHUS, | «AKaJeMUs
ypaBHeHus (19 4) | panuoHaIbHBIX CBOJIIIMECS K JIMHEWHBIM | MUHIIPOCBEILICHUS

YpaBHEHUH, WO K KBaJgpaTHeIM ypas- | Poccun»

CBOJIAIIMXCS K JIMHEN-

HBIM Win K
KBaJIpaTHBIM
YPaBHEHHSIM.
Pemenue JIpOoOHO-
panroOHaIBHBIX

YpaBHEHUI METOAO0M
3aMEHBI MEePEMEHHOM.
Pemienne TEKCTOBBIX
3aJa4y C IIOMOIIbIO
JpoOHO-
panMoHaIbHBIX
YpPaBHEHUU.
I'paduueckas
MHTEPIIpETALNS
YpaBHEHUH C JBYyMS

HEHMUSIM, HCIIOJIb30BaTh
METO/I 3aMEHBI NIEPEMEHHO.
Pemarr TekcTOBBIE 3amauu
anredpanvecKuM CIocoOoMm:
MEepEeXOqUTh OT CJIOBECHOM
(hOpMYITUPOBKHU YCIJIOBHS
3alayd K alnreOpandyeckon
MOJENIA MYTEM COCTaBJICHUS
YpaBHEHUS, pemarhb
COCTaBJICHHOE  YpPaBHEHHE;
WHTEPIPETUPOBATH

pe3yJbTar.

Hcnonb3oBaTh
rpaduyecKyo
MHTEPIPETALMIO YPABHEHUN
C ABYMsI IEPEMEHHBIMU

2. lomamaue
3a/laHusl.
Maremartuka.
DJIEKTPOHHBIN
o0pa3zoBaTeIbHbBIN
pecype»
Jlomanaue
3aJIaHHS.
OcHoBHOE o0111Ce
oOpa3oBaHWe.
Anrebpay, 7-9
kiacc. AO
«M3natenbcTBO
«[Ipocsemienue»

NepEMEHHBIMU
Oyukuuu (15 ) Ob6unacth Hcnons3oBath 1. Maremaruka.
onpezeneHus U | pyHKIHOHAJIBHYIO Anre6pa, 8 kiacc,
MHOECTBO 3HAYEHUI | TEPMUHOJIOTHUIO u | A0V AIIO
¢ynkuuu.  CrocoObl | CUMBOJIHMKY. «Akanemus
3a1aHus KIUH. MuHnpocsenieHus
. pynkn Haxonuts o0nacthb p B
I'papux  dyHKIMM. Poccumn»
B ONpEEIIEHUsI U MHOXKECTBO
Urenune CBOWCTB o
) 3HAYeHUH QYHKIUH. 2. lomamiHaue
KIMM 1o e€ rpa-
bynkn P B 3aJlaHusl.
buky. Tpumeps! | BPAACTATH 3HaYEHUs
o Maremaruka.
rpadukoB  QyHKIMiL byHKIMH, 3a1aHHBIX HOopMY- 3
’ DNEeKTPOHHBIH
OTPaKAIOIINX JamMu (TpU HEOOXOJUMOCTH .
o0pa3oBaTebHBIN
peabHble Tporecchl. | ACTIONH30BATE KaJIbKY-
ecype»
DyHKLIAH JISITOP); COCTABIIATH TaOIHIIBI pecyp
’ o Jomarnne
OTMCHIBAOIIHE 3HAYEHUN byHKIMN.
. 3aJlaHusl.
NPAMYIO U 0GpaTHYIO OnwucsiBath CBOICTBa
. OcHoBHOE 00111E€e
MPOTOPIHOHATEHEIE ¢GyHKIMK Ha OCHOBE €€ rpa-
oOpa3oBaHme.
3ABHCHMOCTH x| dUUecKoro npeacraBaeHus.
’ Anrebpay, 7-9
rpadukd. QYHKIUA Y | HaxomuTh € [TOMOIIBIO xmace. AO
— a2 v = 2 - :
=ax5, y =X +b,y=| rpapuxa Qpynxuun 3naueHue «31aTeNBCTBO

y=Ixly=vx,y

OJHOM M3 pacCMaTpUBAEMbIX

«HpOCBCH_[eHI/Ie»




k > X
= ~ M HX CBOHCTBA

BEeIMYMH TI0  3HAYCHMIO
JPYTOM.

Hccenenosars IIPUMEPBI
rpaduKoB, OTpaKAIOIIUX
peanbHble  MPOLECCHl |

aprnenus. [lpuBoguth npu-
Mepbl IPOLECCOB U SBJICHUN
C 3aJJaHHBIMU CBOMCTBAMH.

bopmyoit
3aBUCUMOCTb MCKAY BCIIU-

BeIpaxats

YUHAMU.

OnuceiBaTh XapakTep

M3MEHEHUS OHON BETTMYHUHBI

B 3aBHCHUMOCTH oT

M3MEHEHUs JAPYroi.
Pacnio3naBath BUJIBI

U3Yy4aeMbIX (PYHKLINH.
Crpouts rpaduxu y = ax?, y
=x b y=x,y=[x|y=
k
v,y = = Hcnonb30BaTh
(G yHKIIMOHATIBHO-
rpaduveckue

MNpeaACTaBJICHUA pInIb
pemi€Hud MW HCCICAOBAHUA

ypaBHEHUU 51 CHCTEM
YpaBHEHUM.

[IpumensThH 1 QppoBbIE
pecypesl Uil IIOCTPOEHUs

rpaMKoOB M HCCIEIOBaHUS
CBOWCTB (yHKLUH

AnreOpandeckue
BBIPKECHUS:
Crenenu (14 u)

Cremeup ¢

mokKasarejiieM u eé

CBOMCTBA.

CrangapTHelii  BUJ
Pasmepsl

YHCia.
00BEKTOB

OKPY’KaloIllero Mupa,

JUTUTETTLHOCTh
IPOIIECCOB
OKpY’KaloIeM MUpe

OEJIbIM

PopMyIMpOBaTH
ONpEJCIIEHNE CTENEHH C

OCJIBIM ITOKAa3aTCJICM.

®opMyIIHpOBATh,
3alUCBIBATh B
CHUMBOJIMUECKOH opme H
UJUTFOCTPUPOBATH
[puMepamMmu CBOMCTBA
CTCTICHU c LETBIM
ITOKA3aTEeNEeM.

[IpumeHnATH CBOMCTBA

CTeNeHH sl IpeoOpazoBa-
HUS BBIPAKCHU,

1. Maremaruka.
Aunrebpa, 8 kiacc,
OI'rAOY AI1O
«AxameMus
MuHnpocBenieHus
Poccuny

2. lomamnaue
3a/1aHMUsl.
MaremaTtuka.
DNEeKTPOHHBIN
o0Opa3oBaTebHbBIN

pecype»
JlomantHue




COJepXKAIUX  CTCIEeHU C

OCJIBIM ITIOKAa3aTCJICM.

Brinonuare  gedicTBUS  C

YUCJIAMH, 3alMCAHHBIMU B
CTaHIapTHOM BUJIE
(yMHOXeHueE, JIeJIeHuE,

BO3BC/JICHUC B CTGHCHB).

[TonyuaTs mpezacraBieHuEe O

3HAYUMOCTHU JICUCTBU-
TEJIbHBIX qucell B
IIPaKTUYECKOU

JACATCIIbHOCTH YCJIOBCKA.

AHaJ'II/I3I/IpOBaTI> n aciaTrb

BBIBOJIbI 0 TOYHOCTH
MPUOJIKEHUS
UpPaIMOHAIIEHOTO qucia

IIPU pEIIeHUH 3a/1au.

OxpyriaThb

UppanroHaIbHbIC qHCIIa,
BBITIOJIHATh NPUKHIKY
pe3ynpTata  BBIYMCIICHUH,

OLICHKY 3HAYEHUI YHCIIOBBIX
BBIPKEHUMN

3a7aHusl.
OcHoBHOE 0011IEe
oOpa3oBaHme.
Anrebpa», 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocsenieHue»

Yucna
BBIYMCJICHHS:
Henumocts (7 u)

JleneHue ¢ OCTaTKOM.
CpaBHEHHST  TICJIBIX
Yyhcel 10 MOAYIIO
HaTypaJbHOTO YHUCIIA.
CBoiicTBa CpaBHEHMI
no moaymnto. Ocratku
CYMMBI
JIEHUS 1O JaHHOMY

MOJIYITIO

U Tpou3Be-

®opMyIHpoBaTh
ONpENCIIEHUsT  JIEIUMMOCTH
HAIEJIO, YUCEN, CPABHUMBIX

10 JAaHHOMY MOJYJIIO.

Brimonuare  geneHue ¢

OCTaTKOM.

Jloka3piBaTh W IPUMEHATH
CBOMCTBA CpPaBHEHHMU IO
MOZYJIIO.

Haxonuth octatku cymMMBbI U
MPOU3BENICHUS TI0 JAHHOMY
MOYJTIO

1. Maremaruka.
Aunrebpa, 8 kiacc,
OI'rAOY AI1O
«AxkagemMus
MunnpocBeneHust
Poccuny

2. Jlomamniaue
3aaHus.
Maremaruka.
DIIEeKTPOHHBII
o0OpazoBaTebHbBIN
pecype»
Jomaiane
3a7aHus.
OcHoBHOE 0011IEe
oOpa3oBaHHe.
Anrebpay, 7-9
knacc. AO
«M3maTeancTBO
«IIpocsenieHne»




IToBTOpeHune u | lloBropenue BriOupars, npuMeHsaTh | 1. Maremaruka.
00006mienue (10 4) | OCHOBHBIX IMOHSATUI U | OLICHHBATh criocoOb! | Anrebpa, 8 kiacc,
METOJI0B KypcOB 7 U 8 | CpaBHEHUs gucen, | PIAOY AI1O
KJIaCCOB, OOOOIIEHNE | BHLIYMCIICHHUI, «Axanemus
3HAaHUH’ TOKJIECTBEHHBIX MunnpocBselieHus
npeoOpa3oBaHUA Poccumn»
BBIPKECHUI CHICHUS
p 7 p 2. loMamraue
ypaBHEHHUI u CUCTEM
5 3a/laHusl.
ABHEHHI HEPaBEHCTB
yp ’ P > | MaremMaruka.
MOCTPOEHUS IPaPUKOB. .
p pa DNEeKTPOHHBIN
OcyuiecTBisATh o0pazoBaTeIbHBIN
CaMOKOHTPOJIb pecype»
BBIIOJNHSAECMBIX JaceicTBul u | JJomammHue
CaMOIIPOBEPKY  pe3yNbTara | 3aJaHusl.
BBIUHCIICHHH, OcHoBHOe o0111ee
npeoOpa3oBaHHM, oOpasoBaHHe.
MOCTPOCHHH. Axnrebpay, 7-9
. | kiacc. AO
Pemate 3anaun U3 peasbHOU
«M3narenbCcTBO
JKU3HH, MIPUMEHSATD
«IIpocsemenue»
MaTeMaTU4YeCKue 3HaHUS JIJIst
pelieHus 3agad u3 JAPYyrux
MPEIMETOB.
Pemarp TexcToBBIE 3adauw,
CpaBHMBATb, BBIOMpATH
CIocoObI pelIeHus 3a0auu.
Ucnonp3oBath
(GyHKIIMOHAIBHO-
rpaguyeckue
IIpeJICTaBICHUS TUTSt
penieHus 3aaaqy
9 kaacce (136 yacos)
DJIeKTPOHHBIE
HasBanmue
OcHoBHOE OcHOBHBIE BH/BI (undpossbie)
pasaesa (TemMbl)
coJep:KkaHue JAeSiITeJIbHOCTH O0yyarommxcsi | o0pazoBareibHbIe
(umcJ10 YacoR)
pecypcbl

DOyHKIUH

)

Q25

Oynknusa. CpoiicTBa

byHKIMA: HYJIU
dyHKimy,
IPOMEKYTKH
3HAKOIIO- CTOSIHCTBA
yHKIMH,

OnwuceiBath MIOHSITHE
«HYHKIHIS».
[IpumeHaTH CBOMCTBA
GyHKIUA:  HYIM  QYHKIOUH,
MIPOMEXYTKH
3HAKOMOCTOSIHCTBA  (DYHKLUH,

1. Maremaruka.
Anrebpa, 9 knacc,
OI'AOY AI1O
«AxameMus
MuHnpocsenieHus
Poccumny




MIPOMEKYTKH

BO3pacTaHus u
yObIBaHUS (PYHKIUH,
yéTHBIC M HEUYETHBIC

byHKINH, Hau-
Oombiiee u
HaMMEHBIIICEe

3HaYeHUS PYHKIIUHU.

IToctpoenue
rpadukoB QyHKIUH C
MOMOIIIBIO
npeoOpa3oBaHUM.

KBangpaTubiit
TpEXUJIEH.
KBaJpPaTHOIO
TpEXUIICHA.

Kopuu

Paznoxenue
KBaJIpaTHOI'O
TpEXWICHA HA JIMHEHU-
HbI€ MHOYKUTEJIH.

KBanpatuunas

byHkMsS U e€ CBOWi-
[Tapabomna,
KOOPIMHATHI
HIMHBI TapadoIbl, OCh

CTBa.
BEp-

CUMMETpUHU
napaboJibl.
[Toctpoenue rpaduxa
KBaJAPaTUYHOMN
GyHKLINN.
[Tonoxenue rpaduxa
KBaJpaTUYHOU
byHKIIUN B
3aBUCUMOCTU OT €€
KO3 (UILIMEHTOB.
Hcnonbs3zoBanne
CBOMCTB KBaJpaTH4-
HOW  (QYHKIUHU IS
peleHus
Crenensble (pyHKIUU
c HaTypaJIbHBIMU

3ajad.

IIoKa3aTejIsiMu, nux

rpaduku 1 cBOMCTBA.

['paduku QyHkumii: y
=Vx, y=Ix.

MPOMEKYTKH BO3pAacCTaHUs U
yObIBaHUS (PYHKIIUH, YETHBIC U
dynKmm,
HauOoJibliee M HaMMEHBIIEe

HEYETHBIE

3HaueHUs QYHKIIHH.

Pacno3naBarn KBaJ[paTHbIN
TPEXUJICH, yCTaHABJIMBATh
BO3MOYKHOCTB €TI0 Pa3JIOKEHUS
Ha MHOXXHTEJIU, PACKIAIbIBATh

Ha JIMHEHHBIC MHOXUTCIN

KBaJpPAaTHBIA  TPEXWIEH ¢
HEOTPULIATEIIbHBIM Jc-
KPUMHUHAHTOM.

Pacrnio3naBats KBaJApaTHU4IHYIO

GbyHKIUIO bopmyuie.
[TpuBoaUTH PUMEPHI

10

KBaJIDATHYHBIX 3aBHCUMOCTEH
U3 peajbHOU KU3HH, (U3HKH,

FCOMeTpI/II/I. BI)I?[B.H?ITI) "
0000111aTh 0COOEHHOCTH
rpaduka KBaJIpaTHYHOM

Qyskmun y = ax®> + bx + c
Ormpenensthb KOOP/IMHATBHI
BEPUIMHBI  MMapaboisl,
CHUMMETPHUH apadoIbL.

OCbh

Crtpoutp rpaduxu
byHKIMH,
3a/laHHBIX (opMyslaMu BUJa )

=ax?, y=ax’+q,y=(x + b)?

KBaApaTUYHbIX

+ ¢y =a® + bx + c
Brimonsarte MIOCTPOECHUE
rpaduKoB byHKLIMH c
IIOMOIIBI0  MIpeoOpa3oBaHui

Buna: f(x) — f(x) + a; f(x) — f(x
+ a); f(x —) kf(x), f(x) — f(\x\).

Pacmioznasatn CTEIIEHHbIE
GyHKIMM ¢ HaTypajlbHBIMU
ToKa3aTeJIsIMU, CTPOUTH

rpaduKy CTENEHHBIX (YHKIMN
C mokasarensiMu 2 u 3.

Hcnonb3oBarts CBOMCTBA
rpadukoB
byHKIUN €

IIoKasaTeIIMu

CTENEHHBIX
HaTypaJbHbIMU
P pPELICHUHN
3a1a4.

2. lomamiaue
3a7aHusl.
MaremaTHKa.
DNEeKTPOHHBIN
o0OpasoBaTebHbBIN
pecype»
Jlomamxaue
3aJaHMSL.
OcHoBHOE 0011I€EE
oOpa3oBaHWe.
Anrebpay, 7-9
knacc. AO
«3maTeanpcTBO
«IIpocsenieHue»




Crpoutp rpapuku GyHKIHN Y
_ 3

= Vx,y = IXl. AHanmu3upoBath U
MIPUMEHSTh CBOWCTBA HM3Yy4EH-

HbIX  (QyHKOMA  UII  HUX
MOCTPOCHUSI, B TOM YHUCIE C
IIOMOLIBIO (PPOBBIX
pecypcoB
YpaBuenuss wu | llonstue o pemenun | Yurath 3amuchiBaTh, | 1. MaremaTuka.
2 2
HEpaBeHCTBA: HEPaBEHCTBA C OJIHOM | MOHMMAaTh, MHTEPHpETUpoBaTh | Anredpa, 9 kiacc,
KBagparusbie IIEPEMEHHOM. HepaBeHCTBa;  ucnosb3oBath | DTAOY AI1O
HepaBeHCTBA MHOXECTBO pelIeHU | CUMBOJIMKY U TEPMUHOJIOTHIO. | «AKaJeMHus
154 HEpPABEHCTBA. MuHnpocBeneHus
A5 9) P BoinonuaTe  npeoOpa3oBaHMs p m
Poccumn»
KBaapartusie HEPaBEHCTB, UCIIOIb30BATh JIJIs
HEpaBEHCTBA C OJHOH | TIpeoOpa3zoBaHuUsd cBoicTBa | 2. JlomaiiHue
MIEPEMEHHOI. YHUCJIOBBIX HEPABEHCTB. 3a/1aHMUsl.
Pemenne nepaBeHCTB Maremartuka.
Pacno3naBath KBaJpaTHbIE _
rpaduueckum . | DNEeKTPOHHBIN
HEpaBEHCTBA c OJIHOM .
METOJIOM U METOJ0M . 00pa3oBaTeNbHBIH
NIEPEMEHHOI.
HWHTEPBAJIOB. pecype»
HepaBencraa, Permars KBapaTtHoC | Jomamnme
cojepikaie  3Hak | HEPABEHCTBO rpaduIecKuM 3a[AHMS.
MOJLYJIS. METOAOM u METOAOM | OcnoBHOE 00IIEE
MHTCPBAJIOB. o0pa3oBaHue.
CucTtembl HEpaBEHCTB
C OJIHO} IIEPEMEHHOIA. Pemats KBaJpaTHbIE Aurebpay, 7-9
Pemienne TekcToBbix | HEPABEHCTBA, HUCMOJB3ys Tpa- | KIacc. AO
327189 C  MOMOIIBIO (I)I/IquKI/Ie OpeaCTaBICHUS. «M31aTensCcTBO
«IIpocBenieHne»
HCPaBCHCTB, CHUCTCM | PemaTh HEPaBEHCTBA,
HEPaBCHCTB. COZEpKAIll€ 3HAaK MOJYJIS.
HepaBeHCTBO ¢ ABYMS N3obpaxaTh penieHne
IepeMEHHBIMH HEpPaBEHCTBA c OJTHOM
PellcHue IIEPEMEHHOM MU CHCTEMBI
HepaBeHCTBA ¢ /Bymst | HEPABEHCTB Ha KOOPJAMHATHOU
IepeMEHHBIMH. NpsIMOM, 3alUCHIBATh pEUICHUE

I'paduueckuit meron
peuieHus cUCTEM
HEPaBEHCTB C JBYMs
IIEPEMEHHBIMM.

Cucrtembl HEpABEHCTB
c JIBYMS
[IEPEMEHHBIMU

C IOMOIIBO CUMBOJIOB.

OcBauBaTb M IPHUMEHATH
HEPABEHCTBA IPU PpELICHUU
pa3JINYHBIX 337144, B TOM 4YHUCIIE
MIPAaKTUKOOPUEHTUPOBAHHBIX.

Pacno3uaBartn HEPaBCHCTBO C
ABYMA IEPEMCHHBIMH.

[IpumeHaTH rpaduueckuit
METOJ,  peleHUus  CUCTEM
HEPABEHCTB c JIBYMS

NEpCMCHHBIMU




YpaBHeHuss wu
HepaBeHCTBA:
YpaBHeHus,
HepaBeHCTBA M
HUX cHcTeMBbl (25

4)

bukBangpaTtHbie
ypaBHeHus. [Ipumepst
IIPUMEHEHUN
METO/I0B
PaBHOCUJIBHBIX
npeoOpa3oBaHM,
3aMeHbl MEPEMEHHOM,
rpaduIecKoro
METO/1a MPU PELICHUN
ypaBHeHUH 3-i u 4-i

CTEIICHCH.

Pemenne  npoGHO-
palMOHAIBHBIX
yYpaBHEHUU u
HEpPABEHCTB.

Pemenne CUCTEM

YpaBHEHUH C JIByMsl
MIEPEMEHHBIMU.
Pemenue
MPOCTEUIINX CHUCTEM
HEJIMHENHBIX
YpaBHEHUU C ABYMs
MIEPEMEHHBIMH.
I'padpuueckuii meron
pElIEHUs]  CUCTEMBI
HEJIMHEUHBIX
YpaBHEHUN C JIBYMsI

[IEPEMEHHBIMHU.
Cucrema IBYX
HEJIMHENHBIX
YpaBHEHUU C ABYMs
NIEPEMEHHBIMH  KakK
MOJENb peanbHOU
cutyaruu. Cucrtema
HEJIMHENHBIX
YpaBHEHUN c
IapaMeTPOM.
IIpocreiimue

HCPAaBCHCTBA C JIBYMH
NEPpEMCHHBIMU U HUX
CHUCTCMBI

Pemarts OWKBaJpaTHBIC
YpaBHEHHUS. [IpumeHsaThH
METOIbI PaBHOCHUIIBHBIX
peoOpa3oBaHuUi, 3aMEHBI
NEPEMEHHOM,  rpaduvecKoro
MeTo A npu pelieHnn

ypaBHEHUH 3-1i U 4-i1 cTeneHEN.

Pemars JIpOOHO-

palMOHaIbHBIE YPABHEHUS H

HEpaBEHCTBA.
Pacrnio3znasatn JIMHEWHBIE
YpaBHEHHUS c JIBYMs
NePEMEHHBIMH.

Ctpouts rpaduku ypaBHEHHH,
B TOM UCIIOJNB3YS
(G POBbBIE PECYPCHI.

YHuCJIC

Pemate npocreiiime cucTeMbl
JIBYX HEJIIMHEWHBIX YpaBHEHUH
C IBYMsl IEPEMEHHBIMH.

[IpuBoauTH rpaduydecKyro
HHTEPIPETAIUIO peleHus
ypaBHEHUS c JIBYMsI
MEPEMEHHBIMU U CHUCTEM
ypaBHEHUN c JIBYMSI
EePEMEHHBIMH.

Pemate  TeKCTOBBIE  3ajaun

anreOpanvdecKuM CrocoOoM.

HccnenoBath CHUCTEMBI
HEJIMHENHBIX  YPABHEHUH C
IIapaMETPOM.

Pemars MPOCTEUIINE

HCpaBCHCTBA C JABYM: IIEpC-
MCHHBIMH U UX CUCTCMBbI

1. Maremaruka.
Anre0pa, 9 kiacc,
OI'AOY AI1O
«AkagemMus
MuHnpocBenieHust
Poccuny

2. Jlomamaue
3a/IaHMS.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomanaue
3a/IaHHS.
OcHoBHOE 0011IEE
oOpasoBaHHe.
Anrebpay, 7-9
kiacc. AO
«M3narenbCcTBO
«IIpocsemenue»

YuciioBbie
1nocJjie10Ba-
TeJbHOCTH H
nporpeccus (25

I[lousatne 4yuciaoBOU
OCJIEIOBATEIILHOCTH.
Kouneunrie 171

OECKOHEUHBIE

OcBauBaTh U  TPHUMEHSTH
HHJIEKCHEIE 0003HauYEeHHUs,
CTPOUTH peYeBBIC
BBICKA3bIBAHUS c

1. Maremaruka.
Anrebpa, 9 knacc,
OI'rAOY JI1O
«AxameMus




MOCJIEI0BATEILHOCTH.
OrpanunueHHas
110CJIEI0BATENBHOCTD.
MOHOTOHHO
BO3pacTaroas
(yOBIBarommas) rmocJie-
JIOBATEIbHOCTb.
CnocoObl  3anmanus
I10CJIEI0BATEIbHOCTH!
OIMMCaTeIbHBIMN,
TaOJIMYHEBIH, c
MOMOIIBI0  (hOpMyIIBI
A-TO YJIeHa,
PEKYPPEHTHBIN.

Apudmernueckas u

reoMeTpHyIecKast
MIPOTPECCHUH.
CsoiicTBa 4JICHOB

apu@meTuyeckon u
r€OMETPUYECKON
MPOrPECCH.
®opmynsl N-ro 4ieHa
apupMeTHuecKol U

r€OMETPUUYECKOU
IIPOTPECCU.
Dopmynbl CYMMbl

nepevix N UleHo8
apugmemuueckou u
2eomempuieckol
npoepeccuu. 3anadu
Ha IIPOLIEHTBHI,
0GaHKOBCKHE BKJIAJIbI U
KPEAWTHI.

IIpencraBnenue 0
CXOJIUMOCTH mo-
CJIEIOBATENILHOCTH, O
CYMMUPOBaHUHU
0OECKOHEUHO
yObIBaromIeit
reOMETPUYECKON
IIPOrPECCUH.

Meton
MaTeMaTHIeCKOM
VHIYKIIUH.
IIpocreiimne
MIPUMEPBI

HCIIOIb30BAHUEM
TEPMUHOJIOTMH, CBSI3aHHOU C
MIOHATHEM nocie-
JOBATEIbHOCTH .

OnpenensTh BH/IBI
MOCJICI0BATEIBHOCTECH :
OrpaHHYCHHAs
IOCJICI0BATEIbHOCTD,
MOHOTOHHO BO3pacTaroIas
(yOwbIBarotmas)

IOCICI0BAaTCIIBHOCTD.

AmnanuzupoBath HopMyITy S-TO
WIEHAa  I0CJIEI0BaTEILHOCTH
WIN PEKYPPEHTHYIO (hopMyity U
BBIUUCIIATD YJICHBI
II0CJIEI0BATENBHOCTEH,
3aJJaHHBIX ATUMHU (POPMYIIAMHU.

YcranaBanBaTh
3aKOHOMEPHOCTh B TIOCTPOCHUU
IIOCJICIOBATEILHOCTH, eclm
BBIITMCAHBI MEPBbIE HECKOJBKO
e€ YJICHOB.

PacnoznaBatb
apu(MeTHUECKYIO "
TFE€OMETPUUYECKYIO TPOTPECCUU
IIPH pa3HbIX CIOCO0ax 3aJaHusl.
Pemate 3a7a4u c
HCII0JIb30BaHUEM (OpMYIT T-TO
yieHa apu(pMETHYEeCKOH U
T€OMETPUYECKON TMPOrPECCHH,
CYMMBI TIEPBBIX 71 YJIECHOB.

N306paxaTh YJICHBI
IIOCJIE0BATENBHOCTH TOUYKAMHU
Ha KOOPJAMHATHOM IIJIOCKOCTH.

PaccmarpuBars IIPUMEPBI

MpOLECCOB W SIBICHUM W3

peabHOMI JKW3HU,
WJUTIOCTPUPYIOLINE U3MEHEHUE
B apupMeTHIecKon
MIpOrpeccuy, B  TE€OMETpU-
YEeCKOU IIPOTPECCUU;
n300paxkathb
COOTBETCTBYIOIINE

3aBUCHUMOCTH IpapUuecKH.

MuHnpocsenieHus
Poccun»

2. lomamaue
3a/laHusl.
MaremaTtuka.
DJIEKTPOHHBIN
o0pa3oBaTeNbHBIH
pecype»
Jomarnue
3a/laHusl.
OcHoBHOe 00111ee
oOpa3oBaHmHe.
Aunrebpay, 7-9
kiacc. AO
«3narenbcTBO
«[IpocBerenue»




Pemarn 3a/la4yi Ha NPOLCHTHI,

0OaHKOBCKHE BKJIAJIbI u
KpeUTOBaHUE.

[IpencraBnsaTh  OECKOHEUHBIC
NEePUOANYCCKHUE APOOH B BHUJIC
OOBIKHOBEHHBIX.

3HaKOMHUTLECSI C  ITOHATHEM
CXOIUMOCTH [ocJIeI0Ba-

TCJIIBHOCTHU, HaXOAWUTb CYMMY
0EeCKOHEUHO yObIBaro1IEeH

F€OMETPUYECKOM ITPOTrPECCUH.

[IpumensaTh METOJ
MaTEMaTUYECKON  MHIYKIIMH.
3HAKOMHUTbCA €  HUCTOpHEH

pa3BUTHA MAaTCMAaTHUKH

Anredpanyue-
CKHMe BbIpaxe-
Hus: CreneHns ¢
pa-
IHOHAJIbHBIM
nmokasartejiemM
(12 )

Kopens n-ii crenenu.
CaoiicTBa KOpHS N-i
creneud. CrTeneHb C
palroHaIbHBIM
rnokazarejieM Hu eé
CBOMCTBA.

Tox1ecTBEeHHbIE
npeoOpa3oBaHus BBI-
paxkKeHuH,
CoJIepKalIuX KOpPEHb
n-u CTETICHH.
ToxaecTBeHHbIE
npeoOpa3oBaHUs
BBIPAKECHUH,
COJIEpIKalIuX CTENEHb
c panroHaIbHBIM
MOoKa3aTeseM

DopMyIUpOBaTh ONPEAECICHHUS
KOpHS N-H CTENIEHU U CTEIIEHHU C
palMOHAIBHBIM ITOKA3aTEJIEM.

[IpumensaTh omnepanuo
U3BJICYCHUS KOpHS -1
CTENIEHHW,  MCIONb3ysd  IIpH

HeO6XOI[I/IMOCTI/I KaJIbKYJIATOP.

BrIuncaaTh 3HaUu€HHUE CTEIECHHU
C palMOHAJIbHBIM ITOKA3aTCIICM.

OueHuBaTh 3HaUE€HUE KOPHS N-
¥ CTCIICHH, 3HAYCHHE CTCTICHH C
palMoHaIBHBIM  TIOKa3aTelieM
[IEJTBIMA YUCTIaMA u

JACCATUYHBIMHA ,Z[pO6$IMI/I.

CpaBHMBaTh U yHOPSAI0YUBAThH
panoHalIbHbIE u
UppaLMOHAJIbHbIE 4HcIa,
3aMMCcaHHbIe C TOMOIIBIO KOPHS
n-u

CTCIICHU, CTCIICHU C

palOHaJIbHBIM ITOKA3aTCIICM.

BrmomaaTe TOXICCTBCHHBIC
peoOpa3oBaHusl BBIPAKECHUS,
coJepXKallero  KopeHb  N-U
CTEIIEHU, CTEIEHb C

pallnOHAJIbHBIM ITOKA3aTCJICM.

3HAaKOMUTBCS C HUCTOpUEH

Pa3sBUTHUA MAaTEMATUKHA

1. Maremaruka.
Aunrebpa, 9 knacc,
OI'AOY AI1O
«AKkagemMus
MuHnpocsenieHus
Poccuny

2. Jlomainue
3aaHusl.
Maremaruka.
DIIEeKTPOHHBII
o0OpazoBaTebHbBIN
pecype»
Jomamane
3aaHus.
OcHoBHOE 0o01IIEe
oOpa3oBaHHe.
Anrebpay, 7-9
knacc. AO
«M3maTeancTBO
«IIpocBenienne»




IMoBTOpEHME,
00001IEHNE,
CHCTEeMATH3a-
HUs  3HAHHUH
(34 4)

1

Yucna u Beruncnenus | OmnepupoBartb nousatueM | 1. Matemaruka.
(3amuch, CpaBHEHUE, | YHUCIOBOTO MHOKecCTBa. | Anredpa, 9 kiacc,
JEUCTBUS ¢ | AKTyanu3upoBarhb OI'AOY 11O
JeHCTBUTEIIbHBIMU TEPMUHOJIOTHIO W OCHOBHBIC | «AKaIeMHS
YHClIaMH, YHUCJIOBas | JCWUCTBUA, CBSI3aHHbIE ¢ | Munnpocsenienus
npsiMasi;  IPOLEHTHI, | YMCIaMH: HaTypalbHOE uucio, | Poccum»
OTHOUICHHS, MPOCTOE M COCTABHOE HHCNO, | 5 1y e
IPOMOPLUHUHU;  OKPY- | IEIUMOCTh HATYPAIbHbIX | o oog
TJICHHE, YHCeNI, MPU3HAKH JCTUMOCTH, | prooo0 oo o
npubIInKeHue, LeJI0e YUCIIO0, MOAYJb YHCIa, eKTpoHHbI
OIICHKA) OOBIKHOBEHHASI W JIECATUYHAS 06 PA30ORATEHHEIN

IpoOb,  CTaHAAPTHBIM  BUJ pecype»

quca, apudmeTuyeckui Tomamsie

KBaJIpaTHBIN KOPEHb. N

Boimonusate neiictBusi, | OcHOBHOE 0011ee

CpaBHMBATh U YIOPAI0YMUBATH | 0Opa3OBaHUE.

qrcia, MPeICTaBIATh yucia Ha | AnreOpay, 7-9

KOOpAMHATHOMN npsiMoH, | kiacc. AO

OKpYIJIATH 4YHCIa; BBITONHATH | «M3marenscTBo

NPUKUAIKY u oueHky | «IIpocBemenne»

pe3ynbTaTa BHIYHCICHUH.

Pemarp npakTuueckue 3a1adw,

coJiep>Kaliye MPOLEHTHI, A0JH,

4acTu, BBIpaXaroIiue

3aBUCUMOCTH: CKOpOCTh —

BpEMsI — pacCTOSIHHE, [IleHa —

KOJIMYECTBO — CTOMMOCTb,

00BEM paboThl — BpeMs —

MIPOU3BOIUTENLHOCTD TPY/IA.

Paz6upatb peanbHble

KHU3HEHHbIE CUTyaluu, (op-

MYJIMpOBaTh MX Ha S3bIKE

MaTeMaTHKH, HaXOJIUTh

pereHwue, MIpUMEHSIS

MaTeMaTUYECKUI armapar,

WHTEPIPETHPOBATH PE3YIIbTAT
TexkcroBele  3amauu | Pemars TekcroBele 3anaum | 1. MaTemaruka.
(pemieHre TEKCTOBBIX | apu(MeTHdyeckuM crocoboM; | Anredpa, 9 kiacce,
3a7a4 HU3BJIEKATh HeoOxoaumbie | DI'TAOY JII1O
apu(METHYECKUM U | JaHHBIE, TPEACTaBIECHHbIE B | «AKaJeMUs
anreOpanyecKum BepOasibHOM, TpaduyeckoM U | MHUHIIPOCBEIEHUS
crioco0amu) TaOJIMYHOM BHUJIE. Poccuny»

Pemare TekCTOBBIE 3amadyud C

IIOMOIIBXO BBCIACHUA

2. Jlomarmaue
3aJlaHusl.




IIEPEMEHHBIX, cocTaBiATh | MaTtemaruka.
ypaBHEHUS, HEPABEHCTBA, | DJIEKTPOHHBII
CUCTEMBI YPaBHEHUI U | o0pazoBaTeIbHBIN
HEpPABEHCTB [0  YCJIOBHIO | pecype»
3a7a4n Jlomamxaue
3a/1aHMUSl.
OcHoOBHOE 00111E€
oOpasoBaHmUe.
Anrebpa», 7-9
kiacc. AO
«M3naTenseTBoO
«IIpocBenieHue
Anrebpanyeckue OnepupoBarb nouarusimMu: | 1. Maremaruka.
BbIpakeHHUs (Tpeod- | CTemeHsb c IeNbIM Moka3aTteneM, | Anredpa, 9 kiacc,
pazoBaHue apudmernueckuii kBaapatHeiii | DI'AOY AI1O
anredpanvdecKux KOPEHb, MHOTOUJIEH, | «AKageMus
BBIPAKECHU, anredpandeckas npo0b, | MuHInpocBeueHus
JIOIIyCTUMBIE TOXIECTBO. BreimosaaTe | Poccuny»
3HAYEHUS) OCHOBHBIE JeHCTBUS:
2. lomamiaue
BBITOJIHATD pacuersl 1o
c 3aJ1aHusl.
opMmyiaMm, IpeoOpa3OBbIBATH
(bopmy ,6 peoop Maremartuka.
enble, 1pOOHO-PALIMOHAIIbHBIE .
H » AP pall DJIEKTPOHHBIN
BBIPDAKEHUSI U BBIPAXEHUS C .
00pa3oBaTeNbHBIHI
KOPHSIMU, peann30BbIBaTh
pecype»
pasjoKeHUe MHOrodjeHa Ha
Jomaiane
MHOXXUTEJIH, B TOM 4YHUCIE C
3aJlaHusl.
HCIIOJIb30BaHUEM opMyIl
(bopmy OcHoBHOe o011ee
a3HOCTH KBaJIpaToOB, CYMMBI U
p Hg Y oOpa3oBaHUe.
a3HOCTH KyOOB, KBajapara
p yoOB, - P Anrebpay, 7-9
CYMMBI M Pa3HOCTH, Ky0a cyM-
y p » Kyba ¢y kiacc. AO
MBI ¥ Pa3HOCTH; HaXOAWTH
«M3narensbcTBO
JIOITYCTHUMBIE 3HAYEHUs
«IIpocBemenue»
MEPEMEHHbIX Il ApOOHO-
palMoOHaJIbHBIX  BBIPAYKEHUH,
KOpHEH.
MopennpoBaTe € MOMOIIBIO
(dopMmy1 peasbHbIE POLIECCH U
SIBJIICHUS
DyHKIMH OnepupoBarb noustusmu: | 1. Maremaruka.
(moctpoenue, ¢bynkuus, rpadpux ¢yHkuuu, | Anredpa, 9 kiacc,
CBOMCTBa M3yuYeHHBIX | HyIMH QYHKIHUH, npomexyTtku | PIAOY AIIO
byHKIM; 3HAKOIIO- CTOSIHCTBA, | «AKaaeMus
rpaduueckoe MIPOMEXYTKH BO3pacTaHus, | MUHIIPOCBELICHUS
pElIeHUE YpPABHEHUM | IPOMEKYTKH yObIBaHus, | Poccun»

U UX CHCTEM)

HaWOOJbIlIeE M HaUMEHbIICE




3Ha4YeHUs1 QYHKLUU.

AHanu3upoBaTh, CpaBHUBATH,
00CyX/1aTh CBOWCTBA (PyHKIIUH,
CTPOUTH UX TPaPUKH.

OmnepupoBatb HOHATHSAMHU:
npsiMasi TIPOIIOPIIMOHATBHOCTD,
obOpaTHas
HPOTMOPIIMOHATBHOCTD,
JUHENHasI GbyHKIHA,
KBaJIpaTU4HAasi byHKIHA,

napabosna, runepooa.

Wcnonb3oBare rpaduku uis
orpeaeneHus CBOIICTB,
IPOIECCOB M 3aBHCUMOCTEH,
JUISL pelieHus 3a7a4d U3 APYrux
y4eOHBIX PEeIMETOB u
peabHOM JKU3HU,
MOJIEIUPOBaTh C  I[OMOIIBIO
rpauKOB peajbHbIE MPOIECCHI

U SIBJICHUS
Bripaxath bopmynamu
3aBUCHMOCTH MEXAYy Belu-
YUHAMH, MOJIETTUPOBATh

PpCaJIbHBIC ITPOLCCCHI.

2. lomamiaue
3a7aHusl.
MaremaTHKa.
DNEeKTPOHHBIN
o0OpasoBaTebHbBIN
pecype»
Jlomamxaue
3aJaHMSL.
OcHoBHOE 0011I€EE
oOpa3oBaHWe.
Anrebpay, 7-9
knacc. AO
«3maTeanpcTBO
«IIpocsenieHue»

TemaTuueckoe nuianHnpoBanue yuedHoro kypca «I'eomerpusp» (110 rogam odyueHus )

7 kaacc (102 4)

Ha3zBanue
pasaeJa (TemMbl)
(4HCJ10 YacoB)

OcHoBHOE
coJep:KaHue

OcHOBHBIE BUIBI
JeATeJbHOCTH
o0yvyamuxcst

DJICKTPOHHBIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

Hauvana
reoMeTpHu.
IIpocreiimmue
reoMeTpu4yecKue
¢Gurypsr u ux
CBOMCTBA.
HUsmepenue
reoMeTpHuYecKuX
BeJIMYHUH (28 1)

BO3HUKHOBCHUA
Pa3sBUTHA TCOMCTPUH.

Havaneable mOHATHSA

TEOMETPUU. Touka,

3HAKOMHUTBCSI C HCTOpPUEHN
U | pa3BUTHUA T€OMETPUH,
IIPUMEHEHUEM T'€OMETPHUH B
peanbHOI JKU3HHU.
@opMyIMpOBAaTE OCHOBHBIE

MOHATHA, OHPCACIICHUA U

npsiMasi, OTPE30K, JIyY.
ITonstHe 00 axkcuoMe,
TeopeMe, JIOKa-
3aTeNIbCTBE,
ONpeeJICHUH,
CBOICTBE, ITPU3HAKE.

AKCHUOMBI.

Pacnio3naBaTth  M3yueHHBIE
reoMeTpuyeckue  (Qurypsl,
ONpEeNATh HX B3aUMHOE
pacrosoXKeHue, BBIMOIHSITh

1. Maremaruka.
I'eometpus, 7
knacc, DI'AOY
JIIO «Axanemus
MuHnpocBenieHus
Poccuny»

2. lomamnaue
3a/1aHMUsl.
MaremaTtuka.
DNEeKTPOHHBIN
o0Opa3oBaTebHbBIN




B3aumnoe
pPaCIIONIOKEHUE TOYEK

Ha IPSIMOM.
N3smepenne JUTMHBI
OTpEe3Ka, pacCTOsHUE

MCXKAY TOYKaAMMH.

[TomymnockocTh u
yroj. Bunupl
N3mepenue

YTJIOB.
BEJIMYNH
YIJIOB.

BeprukanbHbie 51
CMEKHBIE YIJIBL.

4epTeK o YCIIOBUIO
3a7a4H. N3mepsTs
JIMHEMHBIE W YIJIOBBIE

BCJIMYHHBI TCOMCTPUUCCKUX
U IIPAKTUYCCKHX 00BEKTOB.

Onpenenstob
pasMepbl pealbHBIX OOBEK-
MPOBOJIUTh  TPYOYIO
pa3mepoB.
3a7a491 Ha

«Ha  TJa3y
TOB,
OLEHKY  HUX
Pemars
BBIYMCIICHUE JIJIMH OTPE3KOB
Y BEJIMYMH YTJIOB.

pecype»
Jomainue
3aJ]aHMusl.
OcHoBHOE 0011I€EE
oOpasoBaHmUe.
I'eomerpusy», 7-9
knacc. AO
«3maTeanpcTBO
«IIpocBenieHue

Pemats 3a1a4n Ha
[TapannensHbie u

B3aMMHOE  PACIIOJIOKECHHE
MEPIEeHIUKYIIIPHBIC

reOMETPUUYECKUX PUTYP.
npsiMbIE.

IIpoBoauTh

buccekrpuca yria. POBOA

KJ1accu(UKAIUIO VIJIOB,
Jlomanas. Bumbl | pppcnars  smmeiinsie  n
JIOMaHbIX. AUiHa | yroppe BEJINYMHBI,
JIOMaHOH. IPOBOJUTL  HEOOXOIUMBIE
MHOTroyroibHUKHU. JIOKA3aTeNbHbIC
Hepumerp paccyxaeHus.
MHOTOYTOJIbHUKA.

Brruncnsate MePUMETPHI
[ToHsiTHie O BBIMYKIIBIX 5

MPOCTEUIINX duryp,
U HEBBITYKJIBIX MHOT'O-

JIOMaHBIX. Paznuuats
YTOJIbHUKAX.

BBIITYKJIBIE ¥ HEBBITYKIIbIC
VHCTpyMEHTRI AL MHOrOYrONBHUKH, pPaBHBIE
M3MEpEHHET M 1O~ | qyryppy.
CTPOEHUI 5

IIpoBomute  mpocrenmme

MIOCTPOCHMS U U3MEPEHHS C

MOMOIIBI0 HHCTPYMEHTOB

TpeyroabHukn Menuana, PacrnioznaBath mapsl paBHbIX | 1. MaremaTuka.
(19 9) OucceKkTpuca U BbICOTA | TPEYroJbHUKOB Ha roToBhIX | ['eomerpus, 7

TpeyrojbHUKa.

PaBeHcTBO
TPEYTrOJIbHUKOB.
IlepBbii  u  BTOpOU
IIPU3HAKU  PABEHCTBA

TPEYTrOJILHUKOB.
PaBHOOe1peHHbIE
TPEYroJbHUKM U HX
ceorictBa.  [Ipm3nHak
PaBHOOEIPEHHOTO

TpeyrojibHuKa. Tpernii

yepTexax U Ha KIET4aTOu
oymare (¢
MIPU3HAKOB).

yKa3zaHUEM

OmnpenensTe mapbl paBHBIX
TPEYrOJIbHUKOB B TIe€OMe-
TPUUYECKUX KOH(DUTYpaAIUIX
(c ykazaHMEM IPU3HAKOB).

BreiBoauTh CIIEJICTBUS
(paBeHCTB
COOTBETCTBYIOIIINX

AIIEMEHTOB) W3 PaBEHCTBA

kmacc, DI'AOY
JIIO «Axanemus
MuHnpocsenieHus
Poccumn»

2. lomamnaue
3a/1aHMUsl.
Maremartuka.
ONEeKTPOHHBIN
o0Opa3oBaTebHbBIN

pecype»
Jomaiane




NpU3HAK  pPaBEHCTBA

TPEYTrOJIbHUKOB.

oceBoll
[Ipu-

Qurypsl ¢
CUMMETpHEN.
MEpbl CHMMETPUHM B

OKpYXaroIIieM MUpe

TPEYrOJIbHUKOB.

Hcnons3oBare  MpPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB B

peliCHUN TCOMCTPUUCCKUX

3ajad.
dopmyIUpOBATH
ornpezeneHus OUCCEKTPUCHI,
BBICOTHI, MeIHaHbl
TPEYroJIbHUKA;
CEPEMHHOTO nepreH-
JIUKYJsipa OTpE3Ka,

nepuMeTpa TpeyroJibHUKa,
OCH CUMMETPUHU (DUTYPBHI.

Pacnio3naBate ¢urypsl ¢
CUMMETPHUEH.

IHOHATHSA

0oCceBOM
Paznmuuath
CBOWCTBA W  IPU3HAKa,
(dbopMynupoBaTh
COOTBETCTBYIOILINE
JIOTUYECKHUE YTBEPKICHUS.

Jloka3piBaTh U MPUMEHSTH
CBOIICTBA W  TNPU3HAKH
paBHOOEPEHHOTO
TPEYroJIbHUKA B PELICHUU
r€OMETPUYECKHX 3a/1au.

Crpouth uepTexu, perarb
3aJjaud  C IIOMOIIBIO Ha-

3aJ]aHHsl.
OcHoBHOE 0011IEe
oOpa3oBaHme.
I'eomerpus», 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocsenieHue»

XOXKJCHUS paBHBIX
TPEYroJIbHUKOB.
Hcnonb3oBate LU poBbIe
peCypCHI U1l TIOCTPOCHUM U
UCCIIEJOBAHMS CBOMCTB
U3Y4aeMBbIX buryp 1
KOH(uUrypauui
IMapananenasn- [TapannensHOCTH DopMyJIUPOBATH  MOHSTHUE
HOCTb. Cymma | npssmMbix. CBOMCTBAa M | MapajuIeIbHBIX MPSIMBIX,
yIJ10B MHOI0- | IIPU3HAKU HaXOJUTh  IPAKTHYECKHE
yroabHuuka (15 4) | mapamienbHbIX IIPUMEPBL.

npsimbix. CyMMa yriioB
TpeyrojabHuKa. Bremi-
HUE yTIIBI
TpeyronbHuka. CymMma
BHYTPEHHUX yIJI0B

MHOI'OYyroJIbHHUKa n

3HAaKOMUTBCSI C HCTOpPHUEHN
pa3BUTHUSA
MSATHIM

TEOMETPHH,
MOCTYJIaTOM
EBxnmna, 3HaueHnem pabot
Jlo6aueBckoro.




BHEIIHUX yIJIOB
BBIILYKJIOTO MHOI'0-
YIOJIbHUKA

N3yuyate CBOMCTBa YIJIOB,
00pa30BaHHBIX MpU TEpe-
CEYCHUNU HapajuleIbHbIX

IIPSIMBIX CEKYILEH.

HpOBO,Z[I/ITB J0Ka3aTcIbCTBa

napauieaTbHOCTH IBYX
MPSIMBIX C TOMOIUIBIO YTJIOB,
00pa30oBaHHBIX npu

MEPECEUCHUUN ITUX MPSIMBIX
TpeTbeil npsimoit. Paznuuath

CBOMCTBA U IPU3HAKHU
IapajuIeIbHbIX IPSIMBIX,
IIPUMEHSTD ux pu

pPEIICHUU TEOMETPUUYECKHUX
3a1ad4.

Bbruucnate cymmy yrios

TPEYrOJIbHUKA, CyMMY
BHYTPEHHHUX YIJIOB
MHOT'OYTOJIbHUKA u

BHCHIHUX YI'JIOB BBIITYKJIOT'O
MHOTI'OYT'OJIbHHKA.

Haxomuth
OYKBEHHbIE 3HAYCHHUS YTIIOB

YHCJIIOBBIC n

B T€OMETPHUUYECKUX 3aJadax
C HCIIOJIB30BAaHUEM TEOPEM
0 CyMMe YIJIOB
TPEYyroJIbHUKAa W  MHOIO-

YrOJIbHUKA.

IIpuMeHATH  MOJy4YEHHBIE
3HaHUSA  IIpH

reOMCTPUYCCKUX 3a1a1

peneHnn

IIpsimoyroJibHbI€e
TpeyroJabHuku (7

4)

IIpusHakn paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTrOJIbBHUKOB.

[lepnengukynsp u
HAaKJIOHHAas.

CBOIiCTBO  MeIMaHbI
MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,
MPOBEIEHHON K THIIO-
TEHY3€.

[IpssMOyTONBHBIN
TPEYTOJIbHUK C YIJIOM

Jloka3bIBaTh [IPU3HAKU
paBEHCTBA IPSAMOYTOJIBHBIX

TPEYTrOJIbBHUKOB.

Onpenenars mapsl paBHBIX

Tpey-
TOJIBHUKOB Ha KJIETYaTON

MIPSIMOYTOJIBHBIX

Oymare U B TeOMETPUYECKUX
KOH(pUTypanusax (c
yKa3zaHUEeM MIPU3HAKOB).
Hcnonb30BaTe  NpPU3HAKU
paBEHCTBA TPSIMOYTOJIBHBIX
TPEYTOJILHUKOB,

HEPABEHCTBO O HAKJIOHHOW

1. MaTemaruka.
I'eomerpus, 7
kmacc, PI'AOY
JIIO «Axanemus
MuHnpocsenieHus
Poccuny»

2. lomamnaue
3a/1aHMUsl.
Maremartuka.
ONEeKTPOHHBIN
o0Opa3oBaTebHbBIN

pecype»
Jomaiane




B 30°

U [EpPICHIUKYISIpE B
pELICHUN T'€OMETPUUYECKUX
3a/1a4.

JlokasbIBaTh CBOMCTBO
MEJIHaHbl MPSIMOYTOJIHLHOTO
TpEyroJibHUKA,

MPOBEIEHHON K TUIIOTEHY3¢E,
u COOTBETCTBYIOLIUI
[IPU3HAK; CBOMCTBA W
MIPU3HAKU TIPSAMOYTOJIBHOTO
TPEYroJibHUKa C YIJIOM B
30°.
MOJYyYCHHbIC 3HAHUS TIpU
pPEUICHUH T'€OMETPUUYECKUX

IIpumeHnATH

3a1ad4.

Pemars 3a1a4n Ha
[IPUMEHEHUE CBONCTB
IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.

Hcnonbs30Barh Moay4yeHHbIE
3ajjaud  [pU  PELIeHUU
NPAaKTUYECKUX 3a/1a4

3aJ]aHHsl.
OcHoBHOE 0011I€EE
oOpa3oBaHme.
I'eomerpus», 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocsenieHue»

I'eomeTpuyeckue
HepaBeHcTBa (S

4)

CoOTHOLIEHUST MEXTY
CTOPOHaMHM M YIJaMu
TpPEeYroJbHUKA.

HepaseHctBo
TpPEeYroJbHUKA.

HepaBenctBo o mimHe
JIOMaHOM.

HepaBenctBo Mexny
MEPIICHIUKYISIPOM U
HaKJIOHHOM.

Paccrostane ot TOUKH
JIO TIPSIMOM

BriBoguts MPOCTEUIIIHNE
r€OMETPUYECKUE HEPABEH-
CTBa,

IIOHUMATh ux

MPAKTUYCCKUX CMBICII.

Hcnonp30BaTh JOKa3aHHBIE
r€OMETPUYECKUE Hepa-
BEHCTBa, CHUMMETPUIO B

pelICHUHA 3a/1a1

1. MaTemaruka.
I'eomerpus, 7
kaacc, PI'AOY
JIIO «Axanemus
MuHnpocsenieHus
Poccuny»

2. Jlomamniaue
3a/IaHHMS.
Maremartuka.
ONEKTPOHHBIN
o0OpazoBaTebHbBIN
pecype»
Jomaiane
3aJIaHusl.
OcHoBHOE o0111ee
oOpa3oBaHHe.
I'eomerpus», 7-9
kiacc. AO
«M31aTenbCeTBO
«IIpocsenieHne»

OKpYy’/KHOCTB.
I'eomeTpuyeckue

OKpYKHOCTb, XOPJIbI U

JAUaMETPBhI, nux

DopMyIHpOBaATH
OIpPECIICHUs: OKPYKHOCTH,

1. Maremartuka.
I'eomerpus, 7




MecTa TOYeK.
IHocTpoenus c
MOMOIIbIO

HHUPKYJIst "

auHelikn (18 v)

cBoucTBa. BsamMmHoe
pacCIONOKEHNE
OKPYKHOCTH u

npsmont. KacarenpHas

u cekyuas K
OKPY’KHOCTH.
OKpY>KHOCTb,
BIIMCAaHHAas B  YIOJL
[Tonsarue 0
r€OMETPUUYECKOM
MecTe TOYEK.
ITpumepsl

rCOMCTPHUUICCKUX MCECT
TOYCK Ha IINIOCKOCTH.

Omnuncannas
OKPY’KHOCTb
TPEyroJbHUKA, eé
LEHTP.

Meton
IF€OMETPUYECKUX MECT
TOYEK IIpU PELICHUU
reOMETPUUYECKUX
3agady.  OOOCHOBaHMS
IIPOCTEHIINX MOCTPOE-
HUM, dTallbl 3a1a4d Ha
IIOCTPOEHUs, pEIICHUE
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JIMHEUKON

XOpJBbl,
KacaTelabHOU K

JrameTpa u

OKpyX’HOCTU. M3yuarb uX
CBONCTBA, IIPU3HAKY,

MIOCTPOCHUE YEPTEKEH.

HccnenoBarb, B TOM 4ucie
UCIIONb3Ys U poBbIe
pecypchl: OKPY’KHOCTb,
BIIMCAaHHYIO B Yroj; UEHTP
OKPYKHOCTH, BIIMCAaHHOH B
YIOJj; PaBEHCTBO OTPE3KOB

KaCaTCJIbHbIX.

OsginazeBathb MOHSATUEM
OMHUCAaHHOH  OKPY)KHOCTHU
TPEYroJIbHUKA.
dopmynupoBaTh ITaIbI
3aJjad = HAa  IOCTPOCHHE
(moctpoenue,
JI0Ka3aTeIbCTBO,

HCCJIEIOBAHUE), TMPOBOAUTH
3aJ1a49u
OCYIIECTBIISATh
MIOCTPOEHUS LUPKYJIEM U
JIMHEHKON. 3HAKOMMTBLCS C
UCTOpUEH pa3BUTHS

Ha  IIOCTPOCHHUC,

OCHOBHBIC

reoMETprHU, KIIAaCCUICCKNMU
3aga4aMH O MOCTPOCHUU

knacc, DI'AOY
JITO «Axanemus
MuHnpocBeneHust
Poccuny»

2. loMamraue
3a/laHusl.
Maremartuka.
DJIEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jomarnne
3a/1aHuUsl.
OcHoOBHOE 00111E€
oOpasoBaHHe.
I'eomerpusy», 7-9
kiacc. AO
«M3narenbCcTBO
«IIpocsemenue»

IToBTOpEHUE,
o0o0menne
3Hanmi (10 1)

IToBTOpenune u
0000111eHHEe OCHOBHBIX
NOHATHA W METO/OB
Kypca 7 Kiiacca

Pemtate 3a7a4Hu,
WJUTIOCTPUPYIOIIME  CBA3U
MEKY Pa3IMYHBIMU

TeMaMHU Kypca

1. Maremaruka.
I'eomerpus, 7
knacc, DI'AOY
JI1O «Axagemust
MunnpocBeneHust
Poccuny

2. Jlomarmaue
3a/IaHMS.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype»
Jomaraue
3a/IaHMS.
OcHoBHOe o0111€ee
oOpa3oBaHmUe.
I'eomeTpusy», 7-9




kiace. AO

«31aTenbCcTBO
«IIpocsenienue»
8 xiacce (102 uv)
DJIeKTPOHHbIE
Ha3Banmue OcHOBHBIE BHIbI
OcHoBHOE (uudgposbie)
pa3aeJa (TemMbl) AesiTeJIbHOCTH
coJep:KaHue o0pa3oBaTe/ibHbIE
(4MCJ10 YacoB) o0yuaroumuxcst
pecypchl

Yerbipéx-
YIrOJIbHUKH (22 1)

[Tapamienorpamm, ero
IIPU3HAKK M CBOMCTBA.

[IpssmoyronbHUK,
pom0, KBagpaT, WX
MPU3HAKU U CBOWCTBA.
Cpenusis JTUHUSA
TpeyroibHuka.  Tpa-
TISITHSL.
PaBnoGenpennas

Tpanenusi, €€ CBOMCTBA
u npusHaku. [Ipsamoy-
roJjibHast Tparnerusi.
Cpennsis JINHUSA
Tparnemnuu.

daineca.

Teopema
Teopema o
MIPOIOPLIMOHAJIBHBIX
orpe3kax. LlenTp macc
TpeyrosbHuka.  lleH-
TPaJIbHO-

CUMMETpPUYHbIE
burypsl

N3o00paxars 1 HAXOAUTH HA
yepTexax YeThIPEX-
YrOJILHUKU Pa3HBIX BHJOB U

ux 3JIEMEHTBI.
DopMyIupoBaTh
OIpeaeIeHUs
napajuiesorpamma,
NpSMOYTOJIbHUKA,  pomoOa,
KBaJpara, Tpareuuu,
paBHOOOKOI Tpaneuuu,
MPSIMOYTOJIBHOW ~ TPaIelHH.
Jloka3bIBaTh u

UCIOJIb30BaTh MPH PEIICHUH
3a7a4 NMPU3HAKU U CBOMCTBA
napajuiesiorpaMma, npsmMoy-
rojibHUKa, poMOa, KBajpara,
TpaneuuH, paBHOOOKOI
Tpaneuuu, IMpsIMOYTrOJIbHOU

Tparnenuuu.

Jloka3bIBaTh u
HCIIOJIb30BATh IPU PELICHUN
3aza4 Teopemsl Paneca u o
MPONOPIIMOHATBHBIX
OTpE3Kax.

dopMyIHpOBaTH u
IOKAa3bIBaTh CBOMCTBA TOYKU
[IepeCEYECHUS MeauaH
TPEYrOJbHUKA;  IOJIy4aTh
NPEJICTABICHUS. O METOJE
Macc, O CBA3M C (DU3HMKOM.
dopMyIHpOBaTH

orpezieNieHue U JI0Ka3bIBaTh
CBOMCTBA LIEHTPaIbHO-

CUMMETPUYHBIX QUTYD.

1. MaTemaruka.
['eometpus, 8
knacc, DI'AOY
JI1O «Axagemust
MUuHIIpOCBEICHUS
Poccuny

2. lomamaue
3a/1aHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype»
Jlomanaue
3a/1aHus.
OcHoBHOE 0011IEe
oOpa3oBaHHe.
I'eomerpusy», 7-9
kiacc. AO
«3narenbcTBO
«IIpocBenienue»




Pemarns 3a7a4un c
HUCIIOJIL30BAaHUEM CBOWCTB U
MPU3HAKOB

napajuiesorpaMma.

[TpoBoUTH JieJIeHue
OTpe3Ka Ha PaBHBIC YaCTH C

MOMOUIbI0  LHUPKYIL U
JIMHEUKH.
Hcnons3oBath  1upoBHIE

pecypebl Ul UCCIIEIOBAHUS
CBOWCTB M3y4aeMbIX (uryp
U KOH(pUTypanui

IMomooue (16 1)

[TomobOue
TPEYTrOJIbHUKOB,

ko3 urmenHt
nonobusi.  [lpusnaku
noaoous
TPEYTOJIHHUKOB.
[Ipumenenue nopoOus
pu peleHnn
MIPAKTUYECKHUX
Bsenenue
npeoOpa3oBaHus

noxo0ust M I0HOOHBIX
¢uryp

3a1ad4.
[IOHATHUS

Haxoauts noa00HbIC
TPEYrOJIbHUKMA Ha TOTOBBIX
yeprexax, yKa3bIBaTh
COOTBETCTBYIOIIHE
IIPU3HAKU noo00us.
Omnpenenarpb apbl
MOJOOHBIX TPEYTOJILHUKOB B
reOMETPHYECKIX

KOH(UTYypalusiX.

Pemars 3a/1a41 Ha
0JJ00HBIE TPEYTOJILHUKU C
IIOMOILIBIO
CaMOCTOSITEIIBHOTO
IIOCTPOEHUSI YEPTEKEU H
HAaxXO0JICHUS M0J1I00HBIX
TPEYrOJIbHUKOB, C yKa3aHW-

€M IIPpU3HAKOB HOI[O6I/I$I.

HpOBO,Z[I/ITB J0Ka3aTcJIbCTBa
C HUCITIOJIB30BAHHUEM
IMPU3HAKOB HOI[O6I/I$I.

[IpuMeHATH  TONy4EHHBIE
3HaHUS NPU PELICHUH Teo-
METPUYECKUX "

MPAKTUYCCKUX 3aaa4.

3HaKOMHUTBCA C MOHATHUSAMHU
npeoOpa3oBaHus 1M0A00US U
noJ00HBIX puryp

1. Maremaruka.
['eometpus, 8
knacc, DI'AOY
JI1O «Axagemust
MuHnpocsenieHus
Poccuny

2. lomamiaue
3a/1aHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jomaiane
3a/1aHus.
OcHoBHOe o0111€ee
oOpazoBaHHe.
I'eomerpus», 7-9
kiacc. AO
«3narenbcTBO
«IIpocBenienue»

Iaomaas (16 4)

IlonsTue IUTOIIAJTH.
CBoiicTBa  IIIOMIaJIEH
FCOMeTqueCKHX

¢uryp. Ilpocreiimue

PopMyIIMpoOBaTh  CBOMCTBA
IO/,
HaTJISIHBIA CMBICIT.

BBIICHATH nux

BeiBoguTh (hopMyIibI

1. Maremaruka.
I'eomerpus, 8
knacc, DI'AOY
JIIO «Axamemus




(hopmMyItbI JUIS | TLTOINAA MuHnpocBenieHus
UR ()11 6:Di napajuiesorpamma, Poccuny»
TPEYrojabHUKa TPEYroJIbHUKA, TPANELUU U3
peyr ’ peyr » Tpatient 2. lomaiinue
napajuiesiorpaMmma OpMYJIBI TJIOILAN
p6 p ’ (bopmy e 3aaHusl.
omM0a ¥ Tpamemnuu. | NPSIMOYTroJIbHHKA
% p 6u PAMOYT Maremaruka.
jJomaau  noaoOHBIX | (KBagpara). .
tai A (xBazpara) DJIEKTPOHHBIN
ur .
puryp Haxomuts muomanu ¢uryp, | o6pazoBaTesbHbII
N300paKEHHBIX Ha | pecype»
KJIET4aTOMN Oymare, | Jlomanaue
MCII0JIb30BaTh Pa30MEHNE Ha | 3aJaHusl.
4acTU U JTOCTPOECHHUE. OcHoBHOe 00111ee
oOpa3oBaHmHe.
Haxonute TUIOLIATA r .9
eoMeTpusi», 7-
moA00HBIX (Uryp. TPHAY,
kiacc. AO
Brruncnsate MIOMANH | (J]371aTebCTBO
Pa3TMIHBIX MHOTOYTONIBHBIX | ([TpocBeleHHe
dburyp.
Pemars 3aaun Ha momagb
c MPAKTUYECKUM co-
Jiep’KaHuEM
Teopema Teopema  Iludaropa. | 3nakomutbest ¢ ucropueit | 1. Maremaruka.
IMudgaropa u | [Ipumenenne TeopeMsl | TEOpEMBI [Tudaropa. | I'eomerpus, 8
Havyaja  tpuro- | [ludaropa npu | Jloka3siBaTh teopemy | kinacc, DI'AOY
HoMerpuu (18 u) | pemenuun [Tudaropa. IO «Axkanemus
MPaKTUYECKUX 3a/1a4. MuHnpocBenieHus
Jloka3plBaTh COOTHOILIEHUS
Poccun»
[TponoprimonanbHbIE MEXIY MPOTIOPIIMOHAIIb-
OTpE3KHU B npsi- | HBIMH OTpe3KaMu B | 2. lomamiHue
MOYT'OJIbHOM IPSIMOYTOJIBHOM 3aJlaHusl.
TPEYroJbHUKE. TPEYroJIbHUKE U MPUMEHATH | MaTemaTuka.
ux npu peleHun | DIEKTPOHHBII
Cunyc, KOCHHYC, .
r€OMETPUYECKUX 3a/1ay. 00pa3oBaTeNbHBIH
TAHM€HC W KOTaHIEHC
pecype»
OCTpOro yria | Pemats 3a1aun Ha
JlomantHue
MPSIMOYTOJIBHOTO MIPUMEHEHUE TEOPEMBI
3aJlaHusl.
TPEYroJbHHKA. [Tugaropa, B TOM umcie ¢
OcHoBHOE o0111ee
Tpuronomerpuueckue | PAKTHICCKUM
p P o0Opa3oBaHHUe.
300, | COMEPKAHUEM. Onpenenars
byuxuun yrios B 307, Ceometpus», 7-9
45° 1 60° OCHOBHbIE
1 oU-. kiacc. AO
TPUTOHOMETpHYECKHE PYHK-
«3paTenbeTBO
IMA yrjla ¢ [OMOUIBIO
«IIpocBenieHue»

IIPSIMOYT'OJIBHOTO TPEYroJib-
HUKA, COCTaBJATH TaOIMIly
3HAYECHUU TPUTOHOME-
TPUYECKUX (QYHKUMHA 7S

OCHOBHBIX YT'JIOB.

[IpuMeHATH  TONy4EHHBIE




3HaHUST W YMEHHS IIpH
peLIeHun IIPAKTUYECKUX
3a/1a4.

3HAKOMUTbCA C HCTOpUEN
pa3sBUTHS TPUTOHOMETPHHU

VYripl M 4eThbl-
PEéXyroJibHUKH,
CBSI3aHHbIE c

OKPY:KHOCTBI0 (20

)

Broucanusie u
LIEHTPaJIbHBIC YTJIBI,
yTod MEXIY

KacaTeJIbHOU U XOPAOH.
Yrusl MEXIy XopaaMu
u CEKYILNMU.
Bnucannseie u
OMMCAHHBIE YETBHIPEX-
yroinbHuku. CBoiicTBa

u [IPU3HAKU
BIIMCAHHOI'O
YEeThIPEX YT OJIbHUKA.
B3anmnuoe
pacroyioKEHUe  JIBYX
OKPY>KHOCTEH.
Kacanue OKPYKHO-
CTEH. Oo61ume
KacaTeJlbHbIE K JBYM
OKPY>KHOCTSIM

®opmynupoBaTh OCHOBHEIC
OIIpE/IeNICHNs], CBSI3aHHBIC C
yIJ1aMu B Kpyre (BIHUCAHHBIN
yroJ1, UEHTPAJIbHBINA yroi).

Haxonuth BricaHHbIE YTJIbI,
ONMPAIOLUECS OJIHY
YTy, BBIUUCIATH YIJBI C
MOMOIIbI0  TEOPEMBI O
BIIMCAHHBIX YTJaX, TEOPEMbI

Ha

0 BIIUCAaHHOM
YeThIPEXYTOIbHUKE,
TEOpPEMBbl O IEHTPAIHHOM

yrie. HMccnenoBate, B TOM
4YUCIIE c IIOMOILBIO
U (POBBIX pecypcos,
BIIUCAHHBIE U OIMCAHHbIE
YETBIPEXYTOJIBHUKH,

BBIBOJIUTh HUX CBOWCTBA U
npusHaku.  Mcnoabs3oBaTh
9T CBOMCTBA M TNPHU3HAKH

IIPU pELICHNN 3a]a4

1. Maremaruka.
['eometpus, 8
knacc, DI'AOY
JIIO «Axanemus
MuHnpocBeneHus
Poccuny»

2. loMamraue
3a/laHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype»
Jomarane
3a/1aHusl.
OcHoBHOE 00111ee
oOpasoBaHHe.
I'eomerpusy», 7-9
kiacc. AO
«3narenbcTBO
«IIpocBenieHne»

IMoBTOpEHME,
o0o0menne
3Hanmii (10 1)

[ToBTOpEHNE OCHOBHBIX
MOHATHA W METO/IOB
KypcoB 7 U 8 KJaccos,
0000111eHIEe 3HAHUIA

Pemrats 3a/1a4y,
WJUTIOCTPUPYIOIIME  CBS3HU
MEXKY pa3IMYHBIMU

TeMaMHU Kypca

1. Maremaruka.
I'eomerpus, 8
knacc, DI'AOY
JI1O «Axagemust
MuHnpocBenieHus
Poccuny»

2. lomanraune
3aJIaHusl.
MaremaTtuka.
DJIEKTPOHHBIN
00pa3oBaTeNbHBII
pecype»
Jomaraue
3a/laHusl.
OcHoBHOE o0111ee
oOpa3oBaHmUe.
I'eomeTpusy», 7-9
kiacc. AO




«3naTeancTBO

«IIpocBenieHne»
9 kaace (102 v)
DJIeKTPOHHbIE
Ha3Banmue OcHOBHBIE BHBI
OcHoBHOE (undposBbie)
pasnesa (TemMbl) NeATEJLHOCTH
cojiepKaHue o0pa3oBaTe/ibHbIE
(4HCI10 YacoB) o0yuyamuxcst
pecypcsbl
Pewmenne Cunyc, KOCHHYC, | POpMyIupOBaTh 1. MaTtemaruka.
TPEYroJIbHUKOB TanreHc yrios ot 0 70 | onpeneneHus I'eometpus, 9
(22 9) 180°. OCHOBHOE | TPUTOHOMETPUUECKUX kiacc, DI'AOY
TpuUroHomerpuueckoe | GyHkuii Tynbix u npsmMeix | JI1O «Akagemus
TOXAecTBO. DOPMyIbI | YIIIOB. MuHnpocBenieHus
MIPUBEJICHUS. Poccun»
puBel CocraBnsTh Tadnuny
Pemenue 3HauYeHUN TpuUroHomerpuue- | 2. JlomamniHue
TPEYTrOJIbHUKOB. CKHX byHKIUH JUISL | 3a/1aHMS.
Teopema KOCHMHYCOB U | OCHOBHBIX yriaoB oT 0 mo | MatemaTuka.
TeopeMa CHHYCOB. 180°. BriBOaUTE | DNEKTPOHHBIN
COOTHOUIEHUS Mexy | o0pa3oBaTeNbHBIH
Pewenue
TPUTOHOMETPUUECKUMHU pecype»
MPaKTUYECKUX 3a]ad C
KIUSIMU. OMaIllHHE
HCIIOJIb30BaHUEM (bynku A
. 3a/1aHMUsl.
TEOpEeMbl KOCUHYCOB U | BBIBOAUTH npocreiime
OcHoBHOe o0111€ee
TEOPEMBI CHHYCOB. dbopmynbl TpUBENCHUS U3
oOpa3oBaHHe.
Tpuronomerpuueckne | | COMCTPHHACCKIX
p p . [Teometpusi», 7-9
COOOpakeHHi.
(bopMybl JUIS kiacc. AO
TJIOIIATN BriBoguTh TEOPEMY | (31aTeNbCTRBO
TPEYrOJIbHUKA, KOCHHYCOB M TEOPEMY | (JTpocBelieHHe
napajuiejaorpamma. CUHYycOB  (C  paamycoMm
OMMUCAHHOM OKPYKHOCTH).
®opmyna I'epoHa. Py )
@®opmyna  mnomaau | Pemars 3a1aun no
BBIITYKJIOTO TE€OMETPUH C UCTIOIb30BaHUE
YETBIPEXYTOJIbHUKA TeopeM KOCHUHYCOB u

CHHYCOB, HaXOJIUTh PaaNycC
ONMCAaHHOW OKPYKHOCTH.

Pemrate MIPAKTUYECKUE
3a/laud, CBOJAIIMECS K Ha-
XO0KJICHUIO pa3IUYHBIX
JJIEMEHTOB  TPEYroJIbHUKA
BriBoauts
TPUTOHOMETPUYECKHE
dbopmynbl s
TPEYrOJIbHUKA,

ILIOLIA N




napaJuienorpamma,
¢dopmyny ['epona, dpopmymny

IUIOIIAIH BBIITYKJIOTO
YETBIPEXYTOJIbHUKA.

Pemrate 3a7a4u C
HCIIOIb30BaHUEM
M3yYEHHBIX TeopeM u
COOTHOIIIEHHH.

Pemats [IPaKTUYECKUE
3aJla4yd  Ha  HaXOXKICHHE

VIO C TPUMEHEHUEM
JAHHBIX (GOPMYIT

[TomobOue
TPEYroJbHUKOB
(12 9)

Xopael ¥ 1OI0OHBIE
TPEYrOJIbHUKU B
okpyxHocTu. Teopema
0 MIPOU3BEICHUN
xop,
TEOPEMBI 0

OTpPE3KOB

MIPOU3BECHUH
OTPE3KOB CEKYIIHUX,
TeopeMa O KBajpare
KacaTeJIbHOM.
[Ipumenenne

peleHnn

pu
reomMe-
TPUYECKHUX 3a]1a4.

Teopembr UYeBbl U
Menenas. Ilonstue o

T'OMOTCTHU

Jloka3plBaTb  TEOpEMBI O
IIPOU3BEICHUN OTPE3KOB
xopz, TEOPEMBI 0
IIPOU3BEICHUN OTPE3KOB
CeKylIUX,
KBaJpare
Teopemsl UeBsl 1 MeHenasi.

TEOpEMY 0
KacaTelIbHOM,

Hccnenosath, B TOM 4HCE C

TIOMOIIIBIO UPPOBBIX
pecypcoB, u3ydacmble
KOH(UTYpALIUH.

[IpumeHsTH JTAaHHbBIE

TEOPEMBI IIPHU PEIICHUH I'eo-
METPUYECKHUX 3a]1a4.

3HAKOMHTLCS C IOHITHUEM O
TOMOTETHH, c ero
IIPUMEHEHUEM, B TOM YHCIIE

B IIPAKTUYCCKUX CUTYyaAllUAX

1. Maremartuka.
['eometpus, 9
knacc, DI'AOY
JI1O «Axagemust
MuHnpocBeneHus
Poccuny

2. lomamiaue
3a/1aHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jomaiane
3a/1aHus.
OcHoBHOe o011ee
oOpazoBaHHe.
I'eomerpus», 7-9
kiacc. AO
«3narenbcTBO
«IIpocBenienue»

Merton koopauHaT
(10 9)

VYpaBHeHHE NpAMON HA

IJIOCKOCTH.  YTJIOBOM
KO3 dUIIUEHT "
CBOOOIHEIN YJICH, HX
TE€OMETPUYECKUN
CMBICIL.
[TapannensHOCTH u
NEePIEHIUKYISIPHOCTD
TIPSIMBIX (aepes
YIJI0BOM KO-
bunueHr).

OcBauBaTh MTOHSATHE
MPSIMOYTOJIBHOW ~ CHCTEMBI
KOOp/IMHAT, JIEKapTOBBIX
KOOpJAUHAT TOYKH.

BreiBonnTh YpaBHEHHUS
npsIMOM B KOOpJAWHATAX,

YPaBHEHHUE OKPYKHOCTH.

Beigenars monaHbIA KBagpaT
JUISL HaXOXIEHUS LIEHTpa U
panuyca OKPYXHOCTH TIO €€

1. Maremaruka.
I'eometpus, 9
kmacc, DI'AOY
JITO «Axanemus
MuHnpocBenieHus
Poccuny»

2. lomamnaue
3a/IaHMS.
MaremaTtuka.
DNEeKTPOHHBIN
o0Opa3oBaTebHbBIN




YpaBHeHue
OKPYKHOCTH.
Haxoxnenue
MEepECEUCHU I
OKPYKHOCTEH
MIPSIMBIX B
KOOpJIMHATaX.
dopMyna paccTOSIHUSA
OT TOYKH JI0 MIPSMOHU.
[Tmomans
napajuienorpaMma B
KOOpPAMHATAX, TIOHATHE

YPaBHEHHUIO. Haxonuts
TOYKH NIEPECECYEHHUS] TTPSAMBIX
U OKPY>KHOCTEHN B
IIPSIMOYTOJIBHOW ~ CUCTEME
KoopauHat. Pemars 3amaun
Ha HaxXOXKJEHUE PACCTOSIHUS

OT TOYKH OO0 HpﬂMOfI.

BoiBonuth bopmyny
TUTOIIAJIN TTapajuiesiorpaMmma
B KOOpJMHATAX,

3HAKOMUTHCA C IIOHATHCEM

pecype»
Jomainue
3aJ]aHMusl.
OcHoBHOE 0011I€EE
oOpasoBaHmUe.
I'eomerpusy», 7-9
knacc. AO
«3maTeanpcTBO
«IIpocBenieHue

_ | OpueHTUpOBaHHOM
00 OPHUEHTHPOBAHHOM
IUIOLIA .
IUIOLIAIN.
IIpumensTs METOJ
IIpumenenne Merona
KOOpAMHAT B NPAKTUYECKU-
KOOpJAUHAT B
OPUEHTUPOBAHHBIX
MIPAKTUYECKU-
r€OMETPUUYECKUX  3aJayax,
OpPUEHTUPOBAHHBIX
UCCIIEJIOBATh  MPUIIOKEHUS
reOMETPUUYECKUX
MeToa KOOpJUHAT B
3aJadax .
BBIUMCIIUTEIbHOU
MaTEMAaTHUKE u
nHpopmaTHke.
Hcnonb3oBate  1udpoBble
pecypesl [UIsl TOCTPOCHUS U
UCCIIEIOBAHUM.
3HAKOMUTBCA C HUCTOpHEH
pa3BUTHS FEeOMETPUH,
HUCTOpHEN METO/a
KOOpJAUHAT
Bekropsr (20 u) BexTopsl Ha | BBogute  BektOophl  Kak | 1. Maremaruka.
1ockocTd. CloXKEeHHE | HallpaBJICHHbIE otpesku, | ['eomerpus, 9
Y BBIYATAHHUE BEKTOPOB | UCCIIE0BATh kiacc, PI'AOY
— IIpaBUja | FEOMETPUYECKUN IO «Axkanemus
TPEyroJbHUKA u | (mepemenieHune) u | MuHnpocseneHus
napajuiesorpaMmma. ¢dbuznveckuii (cuna) cMeicibl | Poccumy
YMHOKEHHE BEKTOpa | BEKTOPOB.

Ha 49ucCJIo. KOOpIII/IHaTLI
BCKTOpaA. Cnoxenne u
BbBIUUTAHUC BCKTOPOB,

YMHOKEHHE  BEKTOpa
Ha YUCIIO B
KOOp/IMHATAX.
IIpumeneHne

BEKTOPOB B (U3HKE,

3HaTh OIIpCACIICHUA CYMMBbI
n Pa3sHOCTHU
YMHOXKCHUA

BEKTOPOB,
BEKTOpa Ha
YUCIIO,
METPUYECKUN U PU3HUECKUit

ucciacagoBarb 1c€o-

CMBICJI 3TUX OIIEPALIAM.

Pemars T€OMETPUUECKHE

3aga4u C HCIIOJIb30BaHHUEM

2. Jlomarmaue
3a/laHusl.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII
pecype»
Jomaiane
3a/1aHMS.
OcHoBHOe o011ee




LIEHTP Macc.

[TonsiTre o Ga3uce (Ha
TIJIOCKOCTH).
Pa3noxeHus BEKTOPOB
no 6a3zucy. CkansipHoe
MIPOU3BE/ICHUE
BEKTOPOB,
r€OMETPUYECKUI
CMBICJI U BBIpQKEHUE B
JIEKapTOBbIX
KOOpJMHATaX.

JucTpuOyTUBHOCTD
CKaJISIpPHOTO npo-

HU3BCACHU.

CxkansipHoe
MIPOU3BE/ICHUE u
IIPOELUPOBAHHUE.

IIpumenenune
CKaJIIPHOTO
IIPOU3BEICHNUS
BEKTOPOB JUIs
HaxXOXACHUA [UIMH H
YTJIOB.

Pemenue
FEOMETPUYECKUX 3a/1a4
c ITOMOIIIBIO
CKaJISIPHOTO
MPOU3BEICHHUS

BEKTOPOB.
Hccnenosatb CBSI3b
BEKTOPOB  C  IOHSTUAMH

PaBHOACUCTBYIOIIEN CHI U
paBHOBECHS CHJI, IPUMEHSATH
BEKTOPbl K MPOCTEUIINM
3a/1a4am MEXaHUKHU u
CTaTHUKH.

PackmanpiBate  BekTOp 1O
JIBYM
BEKTOpaM,

HEKOJUIMHEAPHBIM
packiaabIBaTh
BEKTOPBl CHJI C ITIOMOLIBIO

MIPOCIUPOBAHUS u
TPUTOHOMETPHUUYECKUX
COOTHOIIICHUH.

Onpenenars CKaJISIPHOE
MIPOU3BEICHUE BEKTOPOB
F€OMETPUUYECKH u B
KOOpJIMHATAX, JIOKAa3bIBaTh
PaBHOCUJIBHOCTh
onpeaeIeHui u
JTUCTPUOYTUBHOCTD

CKAJIPpHOI'O IIPOU3BCACHUA.

Brraucisate
pa3HOCTE U

CyMMy,
CKaJIsIpHOE
MIPOU3BECHNE BEKTOPOB B
KOOpJMHAaTaXx.

[IpumenaTH CKQJISIPHOE
MNPOU3BCACHUC [JIA HAXO0XK-

ACHUA IJIMH U YTIJIOB.

HccnenoBathb CBA3b
CKaJIApHOT' O ITPOU3BCACHUA 1
OpTOIrOHAJILHOT'O

MIPOECLIMPOBAHUS, TPUMEHSATh
B 33/1a4ax.

Pemars T€OMETPUUIECKHE
3a1a4d ¢ TIOMOIIBIO CKa-

JIIPHOT'O IPOU3BCICHU.

Pemars 3a1a4u Ha
MIPaKTUYECKOE TPHUMEHEHUE
CKaJISIPHOTO MPWJIOXKEHUS B
¢busnke (BBIUMCIIEHUE

paboThl B MEXaHHKE)

oOpa3oBaHmHe.
I'eomerpus», 7-9
knacc. AO
«M31aTeabcTBO
«IIpocsenienue»




Jnuna IIpaBunbHbIE DopMynIMpoBaTh 1. MaTtemaruka.
OKPY>KHOCTH U | MHOTOYI'OJIbHUKH, BbI- | OIpEleNeHne NpaBwiIbHbIX | ['eomerpus, 9
IJIOIIAAb  Kpyra | YACIIEHUe UX | MHOTOYTOJIbHUKOB, kiacc, PI'AOY
(16 1) 37eMEeHTOB. UnCyo Tr U | HAaXOAUTh UX DJIEMEHTHI. JIIO «Axanemus
JUHA  OKPYKHOCTH. MuHnpocseleHus
. Py Ilonb30BaTbecd  MOHATHEM p m
Jnunaa JyTH Poccun»
JUIMHBI OKPY>KHOCTH,
OKPYKHOCTH. N )
BBEJEHHBIM C IOMOIUBIO | 2. JloMamHue
Panuannas mepa yria.
IPABWIBHBIX ~ MHOIOYIOJib- | 3aJaHMs.
[Inomane xpyra u ero
HUKOB, ONPEAEIATh Yucio J, | Maremaruka.
AJIEMEHTOB (CEKTOpa U .
JUIMHY JIyTd W PaJdaHHYyIO | DJIEKTPOHHBIN
CErMeHTa). .
) Mepy yria. 00pa3oBaTeNbHBIHI
Beruucnenue
[IpoBoguts mepexox  OT pecype»
IIEPUMETPOB u b Tlomammue
TLIOMIA eI duryp, | PATMAHHOH Mepl yria K s
BKJTIOUAOIINX I'pajyCHOI U HA00OPOT. '
OcHoBHOE 0011IEE
SJICMEHTBI Kpyra Onpenenarsb MIOMWAME | 6Gpasopanue
Kpyra. Ceomerpusi», 7-9
BeBogmute  popmyner (B | KIacc. AO
rpagycHoii u paamannoii | «M31aTenscTBo
Mepe) IS JJIUH JyT, «HpOCBeIIIGHI/Ie»
IUIOIAZEH  CEeKTOPOB M
CETMEHTOB. Brruncnsate
IUIOILAAMN CIOXKHBIX (uryp,
BKJIIOYAIOLIUX  JIEMEHTHI
OKPYXHOCTH (KpyTa).
Haxonuts ioumaan
pa3nuyuHbIX QUTYp B 3aJa4ax
peanbHON KU3HU
JBr>xeHus [enTpanbHas Paz6uparts npumepsl, | 1. MaremaTuka.
mtockoctu (10) CUMMETpHUS. WIIOCTpUpYoIue noustus | 'eomerpus, 9
IlenTpanbHO- JBUKEHMSI, LIEHTPOB U ocell | kinacc, PI'TAOY
CUMMETpPUYHBIE CUMMETPHUH. IO «Axkanemus
UTYPBIL. IToBopoT. MuHnpocseneHus
(puryp p dopMynupoBaTh p m
OceBast  CUMMeETpHSI. Poccuny»
onpeeneHus JIBUKECHUS
durypsl, CUM- P
IJIOCKOCTH, MNapajuiesibHoro | 2. JlomamHue
METpUYHBIE
repeHoca, IIOBOPOTA, | 3aJaHMUS.
OTHOCHUTEIIEHO . .
. LIEHTpaJIbHOM W  OceBOM | Maremaruka.
HEKOTOpOH OCH. cummetpun. /loka3piBaTh UX | DNEKTPOHHBIN
[TapamiensHbIi CBONCTBA, HaXoJUTh | 00pa30BaTeNbHBIN
IIEPEHOC. HEMOJIBUJKHBIE TOYKH, OCH | PECYpC»
CUMMETPUH. Jomamraune
[lonsaTe nBUXEHUS
3aJlaHusl.

U €T0 CBOMCTBA.
PaBenctBo ¢uryp.

[IposiBnenus

Haxomute weHTpl U ocu
CUMMETpUH

¢buryp.

MPOCTEUIIINX

OcHoBHOE 0011IEE
oOpasoBaHmUe.
I'eomeTpusy», 7-9




CUMMETPUU B IPUPOJIE,
JKUBOIIUCH,
CKYJIBIITYpE,
ApPXUTEKTYpeE.
Kommosunmu
JBIDKCHUH  (TPOCTEH-
IITUE TIPUMEPHI).

[Ipumenenue B
r€OMETPUYECKUX  3a-
Javax

[IpuMeHATs mapaIebHBIA
IIEPEHOC U CUMMETPHUIO IIpU
pelIEHUN TeOMETPUYECKUX

3ajad.

Hcnonws3zoBath  mudpoBbIe
pecypchl ISl TIOCTPOSHUM U
HCCIEe0BaHUN

npeoOpa30BaHUK TUIOCKOCTH

U KOMIO3UILIUU JABUKEHUN.

kiacc. AO
«H3naTenbeTBoO
«IIpocsenienue»

3HAKOMUTHCS c
MPOSIBJICHUSIMA  CUMMETPUHU
B IIpUpOJE,  IKUBOIIUCH,
CKYJIBIITYpE, apXUTEKTYpe
[loBTOpEHNME, IToBTOpEeHME CBobosHO onepuposats | 1. MaremaTuka.
00o01eHue, OCHOBHBIX TMOHSATHH M | MOHATUAMU: (urypa, Touka, | 'eomerpus, 9
CHCTEMAaTU3alUS METOJIOB KypcoB 7-9 | mpsimas, yroi, | kinacc, DI'AOY
3HaHui (12 4) KJIaCCOB, 0000IIEHNE U | MHOTOYTOJIbHUK, paBHOOe- | JAI1O «Axanemus
CHUCTEMaTU3aLUL JPEHHBIN 1 | Munnpocsemenus
3HAHUMI PaBHOCTOPOHHHU Poccun»
TPEYTOJIbHUKH, npsi-

MOYTOJIbHBIA  TPEYTOJbHHUK,
MeauaHa, OHCCEKTpUca |
BBICOTA TPEYyTroJbHHUKA,

pomo,
KBaJIparT,
OKPY’KHOCTb,

KacareibHas; PaBEHCTBO U
¢duryp,  Tpe-

napajienorpamm,
MIPSIMOYTOJIBHUK,
Tpaneuus;

nmojooue

YTOJIbHUKOB;

napauieaTbHOCTh u

NEePIEeHIUKYISIPHOCTh

yrol  MEXIy
CUMMETpPUS

NPSIMBIX,
MPSIMBIMHU,
OTHOCHUTEJIbHO  TOYKM U
MPSAMOW; IJTMHA, PACCTOSHUE,

BEJIMYMHA yTja, TUIOIIA/b,

nepumetp.  Mcronb3oBath
dopmysbl: TIepuMeTpa U
TUTOIIAH
MHOTOYTOJIbHUKOB,  JITTHHBI
OKPY)KHOCTH M  IUIOIIAJU
Kpyra, 00BEMa
MPSIMOYTOJTBHOTO
napaulesenumnesa.
CBo6o11HO OIepupoBaTh

2. lomamiaue
3a/laHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype»
Jomaiane
3aJIaHusl.
OcHoBHOe o0111€ee
o0Opa3oBaHHe.
I'eomerpus», 7-9
kiacc. AO
«3narenbcTBO
«IIpocBenieHne»




MOHATUAMHU: MPSIMOYTOJIbHAs
cucTeMa KOOpAUHAT, BEKTOP;
WCIIONb30BATh 3TU TOHATHUSA
JUTSL TIPEJICTABIICHUST JJAHHBIX
U PpeLIeHUs 3a7ady, B TOM
4Huclie U3 JIPYTHX Y4eOHBIX
IPEIMETOB.

Pemrate 3a1a4u Ha
MMOBTOPEHHE OCHOBHBIX
TOHSTHH, AJLTFOCTPALIUIO

CBA3EH MEXIY pa3IM4HbIMU
JacTsMU Kypca. BwiOmparts
METOJ IJIsl PELICHMS 3a1a4U.

HpI/IMeHﬂTB IMMOJIYYCHHBIC
3HaHUA B CMEXHBIX 00-
JacCTiax, B IMPaKTHUKO-

OPHUCHTHPOBAHHBIX 3a/Jadax

TemaTu4eckoe NIaHNpPoOBaHue y4eOHOro Kypca «BeposiTHOCTb U CTATHCTHKA (110
rogam o0y4yeHus)

7 kaacc (34 4)
DJIeKTPOHHbIE
Ha3Banmue OcHOBHBIE BU/IBI
OcHoBHOE (uudgposrbie)
pasaeJa (TemMbl) NeATEJIbHOCTH
coJepxraHue o0pa3oBaTe/ibHbIE
(umcyi0 yacon) o0yuarouuxcst
pecypcbi
IIpencrasnenue | IIpencrasienune OcBauBath criocooOb! | MaTtemaruka.
AAaHHBIX (4 1) JAHHBIX B BHJE Ta- | IPEACTABICHUS CTaTUCTUYe- | BeposTHOCTH 51
OnuII, TUarpaMm. CKMX JaHHBIX M YHCJIOBBIX | CTATUCTHKA, 7
MacCHBOB c MMOMOIIIBIO | KJIacc, OIr'AOY
3anonHeHue TaOIuII,
tabmuy  w  guarpamm ¢ | ATIO  «Axagemust
YTEHUE U MOCTPOECHUE
UCIIOJIb30BAaHUEM  aKTyallb- | MUHIIpOCBELIEHUS
CTOJIONKOBBIX
HBIX W BaXHBIX JaHHBIX | Poccum»
(cros64aThIX) "

KpPYTOBBIX JIHarpamM.

Urenue rpadukoB

pEATBHBIX TPOIECCOB.

W3Bneuenue
uHpopMaun u3
auarpaMM M- Talimil,
UCTIOJIb30BaHUE U
MHTEPIpETANs
JTAaHHBIX.

[IpakTnueckas

(memorpaduyeckue JTaHHBIC,
MPOU3BOJICTBO  MPOAYKIINH,
0OIIeCTBEHHbIE U TPUPOJIHBIE
SIBJICHUS).

N3yuath MeToabl paboThl ¢
TaOJMYHBIMU W Tpadu-
YECKMMHU MPEJCTABICHUSIMU
JTAHHBIX c HIOMOIIIBIO
HU(POBBIX PECYPCOB B XOJ€

MPaKTUYECKUX padoT




pabota

OnucarejsbHas OnucarenbHas OcBauBaTh nousTus: | MaremaTuka.
CTATHCTHKA (8 4) | cTaTUCTHKA: CcpenHee | 9YucioBoil maccuB (HaOOp), | BeposTHOCTH u
apudmeTnyeckoe, Mepa LEHTpa, B TOM YHCIIE | CTATUCTHKA, 7
MeJlhaHa, pasmax, | cpeqHee  apudmeTudeckoe, | Kiacc, OI'AOY
HanOOJIbIIIEE U | MeauaHa, yactora 3Hauenus | AIIO «Axagemus
HavMMeEHbIIIEe 3Ha- MuHnpocBenieHus
OnuceiBaTh CTaTUCTUYECKUE
YCHUS, KBApTHUJIH, Poccuny
JTAHHBIE c IIOMOIIIBIO
cpenHee rapmo-
CpeaHero apupMeTHIecKoro
HUYECKOE, cpenHee
U Meauanbl. Pemate 3agaumn.
rapMOHHYECKOE
YHCIOBBIX TAHHBIX. N3yuare CBONCTBA CpenHUX,
B TOM YHCIIE C IOMOIIbIO
IIpakTuueckas
u(GPOBBIX PECYPCOB, B XOJE
pabora
MPAaKTHYECKUX padoT.
OcBauBaTh MOHSATHUS:
HauOobIllee U HaUMEHBIIIee
3HAYCHUS YHUCJIOBOTO
MacCHBa, pa3Max, KBapTUIIb
Pemate 3amaum Ha BBIOOP
croco0a onucaHusi MacCUBOB
B COOTBETCTBUM C MPUPOAOH
JAHHBIX u HeasIMu
MCCJIEI0BAHMS, B TOM YHCIIE B
X0/JIe MPAKTUYECKOI pabOThI
Cayuaiinas [Tpumepst ciygaitHoit | OnuchIBaTh JTaHHBIE ¢ | Maremaruka.
U3MEHYMBOCTDH (5 | USMEHUUBOCTH  IIPH | IIOMOIIBIO IrpynIupoBKH, | BeposaTHOoCcTh 51
q) U3MEPECHUSIX, B | CTPOUTH TUCTOTPAMMBI, | CTATUCTHKA, 7
MacCOBOM IIpO- | BBIABUIATH IpocTenlne | Kiacc, OI'AOY
W3BOJICTBE; TEHACHIIMH | TUTIOTE3BI. JAIIO  «Axanemust
51 CIIy4JaiiHble MuHnpocseneHus
ya OcBauBaTh rpaduyeckue P i
Kose0aHus; Poccun»
MIPEICTABICHUS pa3HbIX
IPYNIIMPOBKA JAHHBIX, oo
BUJIOB Cily4alHOMI
IIPE/ICTABIICHHE
L W3MEHYUBOCTH, B TOM YHCIIC
CIy4alHON HU3MEH-
C TOMOHIbIO  HUDPOBBIX
YUBOCTH C TOMOIIBIO
pecypcoB, B X0Ji€ MpaKTHie-
IarpaMM;  9acTOTHI .
. CKOM paOoTEI
3HAYEHUI;
CTaTUCTUYECKas
YCTONYUBOCTb.
IIpaxTrueckas
pabora
BBenenue B | ['pad, BepinHa, | OcBanBaTh mOHATUS: Tpad, | Maremaruka.
Teopuo rpados BepmmHbl U pEOpa rpada, | BeposarHocTs u




(4 9) pebpo. Cremenb Bep- | CTENEHb, MyTh B rpade, Ienu | CTaTUCTHKA, 7
muHbl. Yucno pédep u | 1 nukibsl, myThb B rpade, | ktace, DPrAOY
CyMMapHasi  CTemneHb | iockuid  rpad, cBsasubii | JJIIO0  «Akamemus
BEPILHH. rpad, OPHUEHTUPOBAHHBIN | MUHIIpOCBELIEHUS
[lonsiTe O CBS3HBIX rpad. Poccrnm»
rpadax. I[lytu B | Pemiarh 3agaum Ha TIOMCK
rpadax. CyMMBl CTEIIEHEH BEpIIUH
ey 1 wikst. OG0 rpadga, Ha TIOUCK o6xuoz[a
rpada (GRIEPOB MyTE). rpada, Ha TOWMCK MyTeH B
rpadax.
[Tonsitue 00
OPHEHTHPOBAHHOM Hcnonp3oBare rpadel mpu
rpade. Pemenne saxau pElIeHNU 3a/1a4d U3 alreOpsl,
¢ TIOMOIIBIO rPacoB r€OMETpUH, ) TEOPUU
BEPOSITHOCTEH, IPYrux
IIPEIMETOB
Jloruka (3 4) YT1BepxKIeHUA u | M3yyate Buabl yrBepxkaeHun | Maremaruka.
BbIcKa3biBaHUsA.  Ot- | u BeIcka3biBaHuil. OcBauBath | BepostHOCTH U
puLaHue CHOCOObI [IOCTPOEHHUS | CTaTUCTHKA, 7
YTBEPKJICHMUS, YCJIOBHBIX YTBEPKJICHHU, | KJacc, OI'AOY
YCIOBHBIE yT- | I0Ka3aTeJIbHBIX JAIIO  «Axanemust
BEpKJIEHUs, OOpaTHBIE | PaCcCyKICHUM, dop- | MunnpocserieHus
u PaBHOCWJIbHBIE | MYJIUPOBKHU teopeMm, | Poccum»
YTBEPKICHHUS; BBIPAKAIOIIMX CBOMCTBA U
HE00XO0IMMbIe U | IPU3HAKH, METO/BI
JIOCTaTOYHBIE MaTeMaTHYeCKHX
yCIIOBUS, CBOICTBa M | JOKa3aTelIbCTB
MPU3HAKH.
IIpoTrBONONIOXHBIE
YTBEPKACHMUS,
JI0Ka3aTenbCTBa oT
IIPOTUBHOTO
BepositHOoCTB CiyualiHblii OcBauBatb noHsATud: | Maremaruka.
yacrora HKCIIEPUMEHT (OIIBIT) U | CIydallHbIil OmbIT W ciy- | BeposTHOCTH 51
CJIy4aiiHOT 0 CIy4aifHOE COOBITHE. YJaitHoe COOBITHE, | CTATHCTHKA, 7
coObITHS (5 4) BeposTHOCTS 41 | MATOBEPOATHOE U | KJacc, Or'AOY
yacTOTa  CAydAMHOTO npaktuyecku  goctoBepHoe | IO  «Akagemust
COGBITHSL. coOBbITHE. MuHnpocselieHus
N3yuqats 3HAYUMOCTD Poceum»

Posp manoBeposTHBIX
u MPAKTUYECKH
JIOCTOBEPHBIX
coObITHI B MpUpoOaE U
B 00IIECTBE.

[TpakTnueckas

MaJOBEPOSITHBIX COOBITUN B
mpupoae u oOmecTBe Ha
BAXKHBIX IMpHUMepax (aBapuu,
HECYaCTHBIE Cllydau, 3aluTa
nepcoHaNnbHON MH(pOpMaLny,
repeaada JaHHBIX ).




pabota

N3yuaTs posib KIIACCUYECKUX
BEPOSATHOCTHBIX Moeiien
(MOHeTa, UrpajibHas KOCTb) B

TEOPHUH BEPOATHOCTEH.

HabGmonate u  u3yuaTh
4acTOTy COOBITUN B IPOCTHIX
9KCIIEPUMEHTAX, B TOM YHCIIE

C nomoulbio  HHU(POBBIX
pecypcoB
O060061enue, [Ipencrasnenue [ToBTOpsiTh M3yueHHOE U | Maremaruka.
KOHTPOJIb (5 1) JaHHbIX. OnucaTelnb- | BBICTpAauBaTh cucreMy | BepostHOocTh u
Hasl CTAaTUCTHUKA. 3HAHUM. CTaTUCTHUKA, 7
KJjacc, OI'AOY
BepostHocTh Pemars 3a7a41 Ha
. HAIIO  «Axanemus
CJIy4alfHOTrO COOBITHS. | MPEACTaBIEHUE M ONUCAHUE
MuHnpocseneHus
MHOKECTEA 4 | AAHHBIX c IIOMOUIBIO
Poccumn»
U3YYEHHBIX XapaKTEPHUCTUK,
IIOJIMHOKECTBA.
peJcTaBlIeHUE HHPOpMALUU
ODNIEMEHTBI  TEOPUH | TOMOILIIBIO rpacos.
rpagos OGey)marh IIPUMEPBI
CITy4alHbIX COOBITHH,
MaJIOBEPOSITHBIX u
IIPAKTUYECKH  JIOCTOBEPHBIX
CIIy4aiiHBIX ~ COOBITHH, UX
poIu B MNPUPOAE U KU3HU
YeJoBeKa
8 kiacc (34 4)
DJICKTPOHHBIE
Ha3Banmne OcHoBHBIC BHBI
OcHoBHOE (uudgposrbie)
pazaeJia (TemMbl) AesITeJIbHOCTH
coJep:KaHue o0pa3oBaTe/bHbIC
(4mcJ10 4acoB) o0yyaromuxcst
pecypcsbl
IToBTOpPEHME IIpencraBnenue [ToBrOopsaTs WM3yueHHOE U | Maremaruka.
Kypca 7 kjacca (3 | 1aHHBIX B BHJIe TaOJIUI | BEICTpauBaTh cucreMy | BepostHOCTB 51
q) W IarpamMm. 3HAHUM. CTAaTUCTHKA, 8
KJjacc, OIr'AOY
OnwucarenpHas Pemars 3a1auu Ha
HAIIO  «Axanemus
CTaTHCTHKA. IIPE/ICTABICHUE U ONHCAaHUE
MuHnpocselieHus
Corvaaiinas JAHHBIX c IIOMOLLIBIO
i Poccun»
U3Y4YEHHBIX XapaKTEPUCTHK.
WU3MEHUYUBOCTb.

Cnyuvaiinble COOBITHSL.
BepositHoCTH u
YaCTOTBHI.

Pemats 3a7a4u Ha
IIPENICTAaBICHHUE
TPYIIIAPOBAHHBIX JAHHBIX U

OIMCaHNuE CIIy4aitHOM




DNEeMEHTHI TEOPUU
MHOXECTB. DJIEMCHTBI

Teopuu rpadoB

W3MEHYUBOCTH.
Pemrate 3aJ1aun Ha
onpeJiesIeHue Y4acTOTHI
CIIy4alHBIX COOBITHH,
oOcyxaeHue IIPUMEPOB
CIIy4alHBIX COOBITHH,
3a/1a4n Ha onucaHue

MHOXKECTB M IIPEACTaBIICHHE
nHpopManmy B BUjae rpagos

MHuo:xectBa (4 4) | MHOXECTBO u | OcBauBarb nousTus: | Maremaruka.
IIOAMHOKeCTBO. lIpu- | MHOXKECTBO, IOJIMHOXKECTBO, | BeposTHOCTB u
MEpbl  MHOXXECTB B | BKJIIIOUCHHE, MEPECCUCHUE U | CTATUCTHUKA, 8
OKpYXarolleM Mupe. | 00beTuHEeHHEe MHOKECTB, | KJacc, OI'AOY
[Tepeceuenue U | YUCIOBEIE mHoxkecTBa, | 1O «Axagemus
00begUHEHNE YHUCJIOBBIE TPOMEKYTKH. MuHnpocBenieHus
MHO>KECTB. Poccuny
. Pemars 3amaun ¢ mOMOIIBIO
Huarpammbl ~ Diinepa.
hopmyi BKJTFOUCHUSI-
YucmoBele MHOXKECTBA.
HUCKJIIOYEHUS
IIpumepsl  MHOXECTB
u3 anreOpbl u
T€OMETPHUH.
[Tepeuuncnenue
3JIEMEHTOB MHOYKECTB C
IIOMOIIIBIO
OpraHU30BaHHOTO
nepebopa M IpaBuia
yMHOXeHHs. Dopmyiia
BKJIIOYEHHSI-
HCKJTIOUCHUS
BeposiTHOCTB DneMeHTapHbIe OcBauBarthb noHsTus: | MaremaTuka.
CIAYYAHHOT O coObITus. BeposiTHO- | a1eMeHTapHoe coOwITHE, | BeposTHOCTB u
coobITHS (4 1) CcTH CIy4aiHBIX | cTydyallHO€ COOBITHE KaK | CTaTUCTHKA, 8
COOBITHIA. COBOKYIIHOCTb  Omarompu- | knace,  DPI'AOY
SITCTB X DJIEMEHTAPHBIX 110 «Axamemus
OIBITEH C 5 yiom p A A
COOBITHH, PaBHOBO3MOJKHBIE | MUHIIpOCBEIICHUS
PaBHOBO3MOXXHBLIMU > P p m
dJIeMEHTapHbBIE COOBITHSI. Poccuny»
AJIeMEHTapHBIMU
COOBITHSIMH. PemraTe 3a7auu Ha

Crnyvaiinslii BEIOOP.

IIpaxTnueckas
pabota

BBIYMCIICHHE BEPOATHOCTEN
COOBITHI TIO BEPOATHOCTSIM
3J€MEHTaPHBIX COOBITHIA
CIIy4ailHOTO OMBITA.

Pemars 3aJ1a4n Ha
BBIUMCIICHHE BEPOATHOCTEM

COOBITHII B  OmBITaX C




PaBHOBO3MOKHBIMH
JIIEMEHTapHBIMU

COOBITHSIMH, B TOM YHCIIE C
IIOMOIIBIO0 KOMITBIOTEpA.
[IpoBoauTh W  HW3y4aTh
OIBITBI C PAaBHOBO3MOXKHBI-
3JIEMEHTaPHBIMU

CO6I>ITI/I${MI/I, B TOM 4YHUCJIEC C

MH

HUCIIOJIB30BAHNECM MOHCT,

UTPAIBHBIX KOCTEU U APYTUX

MoOZeIen B xoJe
MIPaKTU4YECKON pabOThI
OnucarejbHast N3mepenue OcBauBaTh noHsATusA: | MaremaTuka.
CTATHCTHKA. pacceuBaHus oUcrepcuss U cTaHpaptHoe | BepostHocTb u
PaccenBanme YHCIOBOTO  MAacCHBA. | OTKJIOHEHHE, HCIOJIb30BaTh | CTATHCTHKA, 8
JAHHBIX (5 1) Hucnepcus U | 3TH XapaKTEPUCTUKU I | KJIace, OI'AOY
CTaHJIAPTHOE ONMCAHUS pacceuBanus | 10  «Axanemust
OTKJIOHCHHE JTAHHBIX. MuHrnpocBenieHus
YHCJIOBOTO Habopa. Poccuny»
B Beigsurarte rumnore3sl 00
CaoiicTBa 1ucnepcuu u
OTCYTCTBUM WJIU HAJIAYUU
CTaH/IapTHOTO
CBS3M MO  JuarpaMmam
OTKJIOHEHHUSI.
pacceuBaHMs.
Jnarpammsbl
Ctpoutpb JarpamMmmbl
paccenBaHMs JIByX Ha-
pacceuBaHusl 0 UMEIOIIUM-
OJIIOAEMBIX BEINYHUH.
- Csl JAHHBIM, B TOM YHCIIE C
JluneitHas CBS3b HaA
IIOMOIIIBIO U (POBBIX
JIuarpaMme
pecypcos
paccenBaHuUsl.
[TpakTuueckas pabota
BBenenue B | Hepeso. JepeBo | OcBauBaTh NOHATHS: AepeBO | Maremaruka.
Teopui0 rpagoB | CIy4aliHOTO 9Kc- | Kak rpad Oe3 nukia, Bucsdasi | BeposaTHoCTb u
By nepumenTta. CBoiicTBa | BepiinHa  (JIUCT), BETBb | CTATHCTHKA, 8
JIEPEBBEB: JepeBa, IMyTb B JIepeBe, | Kiacc, Or'AOY
€AMHCTBEHHOCTh IYTH, | TUAMETp JIepeBa. JAIIO  «Axanemus
CBSI3b MEXKIy YHCIOM . . | MuHnpocsenieHus
N3yuate cBoOlcTBa Jepesa:
BEpUIMH W  YHUCIOM Poccun»

péoep. Ilomstme o
IJIOCKHUX rpagax.
Pemienne 3amau ¢

MMOMOIIbIO NCPCBLCB

CYIIECTBOBAaHHE BUCSUEN
BEPILMHBI, €IUHCTBEHHOCTh
IyTH MEXKTY JBYMsI

BEpIIMHAMHU, CBS3b MEXKIY
YHCIIOM BEpIINH U YHCIOM
péoep.

Pemmrate 3agaum Ha mMOUCK U
MIepEUYNCIICHHEe IyTed B

JiepeBe, OmNpeecHre Yrcia




BepLIUH Wi pédep B Jepese,
CBOWCTBA IJIOCKUX IpadoB

Jloruka (2 4) Jlormueckue  corosel | U3yuars METO/IbI u | Maremaruka.
«» n «MJIN». CBA3b | CTPYKTYpY MaTeMaTndeckux | BeposarHocTs u
MEXK]Yy JIOTUYECKUMU | YTBEPKACHUM, COACPKAIIMX | CTATUCTUKA, 8
COI03aMU H | JIOTHYECKHE COIO3HI. | KIlacc, OI'AOY
onepanusMu Haj | OcBauBaTth wHcnoab3oBanue | IO «Axagemus
MHOKE€CTBaMHU. JIOTUYECKUX COI030B Mpu | MUHIPOCBEILICHUS
Hcnonb3oBanne nocrtpoeHun  cucrem U | Poccun»
JIOTUYECKHUX COIO30B B | COBOKYIIHOCTEH ypaBHEHUU
anredpe u HEPaBEHCTBO oT
MIPOTUBHOTO
Onepanmun  wax | Cinyyaiineie coObiTus | OcBauBaTh moHsATHs: | MaTeMmaTuka.
CayqYaiiHBIMH Kak MHO’KECTBA | B3aUMHO IIPOTUBOIIOJIOKHbBIE | BeposaTHOCTh u
COOBITHSIMH. AJIEMEHTApPHBIX CcOOBITHS, OMNepalluk HaJl | CTATUCTHKA, 8
Cinoxenne COOBITHIA. COOBITHSAMH, O0BESIUHCHHE U | KJlacce, DOI'AOY
BeposiTHOcTell (3 IepeceucHe COOBITUI IO «Axanemus
p ( IIpoTrBONOIOXKHBIE p | A A
q) COBMECTHBIE M HECOBMeECT- | MUHIIpOCBELIECHUS
coObiTust.  Onepauuu
HBIE COOBITHSI. Poccuny
Haj COOBITHSIMH.
@opmyna  cnoxenus | M3yuyats TEOPEMBbI 0
BEPOSATHOCTEH BEPOSITHOCTH OOBEAMHCHUS
IBYX COObITHH ((hopMyIibI
CIIOKEHHUS  BEPOSITHOCTEH).
PemraTe 3amaun, B TOM 4nCiIe
TEKCTOBBIC, Ha BBIUYHCIICHUE
BEpPOSITHOCTEH O00BETUHEHUS
U TiepeceueHus COOBITHH ¢
MTOMOIIBIO YHUCJIOBOM
IpSIMOM, IMarpaMM Duiepa
YcaoBuas [IpaBuno ymHoxenust | OcBanBaTh noHsTHs: | MaremaTuka.
BEPOSITHOCTD, BEPOSITHOCTEM. NpaBUJIO YMHOXKEHHS Bepo- | BeposTHOCTh u
MHOKEHH e SITHOCTEM CJIOBHAs | CTaTUCTHKA 8
y YcnoBHas ’ Y °
BEPOSITHOCTEH, BEPOSITHOCTh, HE3aBUCUMBIE | KJIACC, DOI'AOY
BEPOSITHOCTb.
He3aBUCUMBbIE CcOOBITHS, nepeso | IO «Axagemus
coObITHS Tlpencrasnenne CITy4aiiHOTO OTIBITA. MuHnpocseneHus
CIIy4allHOTO DJKCIEepH- PoccHi
(5v) Pemats 3aJ1aun Ha
MEHTa B BHUJIE JIEpPEBa.
OmnpeJieJIeHue M CBOICTBa
Hesapucumbie HE3aBUCHMBIX COOBITHIA.
COOBITHS
Pemate 3amaum Ha TOMCK
BEPOSITHOCTEM C  HUCIOJIb-
30BaHUEM nepeBa
CIIy4ailHOTO OmbITa
O0001I€HHE, PaccenBanue nanneix B | [loBTOpsATh M3ydeHHOe u | MaremaTuka.




KOHTPOJIb (5 1) YHUCJIOBBIX MacCHUBaX. | BRICTPAUBATh cucreMy | BepositHOCTB u
Ornepanuu HaJ MHOXKE- | 3HAHUM. CTaTUCTHUKA, 8
CTBaMH U COOBITHSIMH. KJjacc, DOI'AOY
Pemars 3aJ1a4n Ha O «A
I1 «Axkanemus
BepositHoCcTh MpEACTABICHUE U ONMUCAHUE A A
o MuHnpocBeneHus
CIIy4aifHOrO COOBITUSA. | JAHHBIX c MIOMOILBIO
Poccun»
Cnoxenue U | U3yYEHHBIX XapaKTEPUCTUK.
YMHO>XEHHE BEpPOSTHO-
B Pemrate 3a1a4u C
cTeH.
npUMeHeHrneM rpados.
HepeBbss u 1I0CKHE
Pemars 3aJa4u Ha
rpagsl
HaxO0XXJICHUE BEPOSTHOCTHU
CIIy4allHOTO COOBITHUSA  TI0
BEpPOSITHOCTSIM
AIIEMEHTAPHBIX COOBITUH.
Pewate 3a1aun Ha
HAXOXJIEHUE BEPOATHOCTEN
00bEINHEHUS u
nepecedcHus] COOBITUH, B
TOM YHCJIC HE3aBUCUMBIX, C
HCITIOJIb30BAaHUEM
rpaduyecKkux
MpEJICTABICHUN
9 kaacc (34 4)
DJICKTPOHHBIE
Ha3zBanme OcHOBHBIE BH/BI
OcHoBHOE (uudpossbie)
paszeiia (TeMbl) NeATETbHOCTH
cojiepKaHue o0pa3oBaTe/ibHbIE
(umcyi0 yacon) o0yyaruuxcsi
pecypcsbl
IToBTOpPEHME IIpencraBnenue [ToBrOopsaTe wu3ydeHHoe u | MartemaTuka.
Kkypca 8 kiacca (3 | nanHbiX. Onmcatens- | BBICTpauBaTh cucreMy | BepostHOCTh u
q) Has CTaTUCTHUKA. 3HaHUMU. CTaTUCTHKA, 9
KJ1acc OI'AOY
Onepanuun Haj | Pemate 3a1aun Ha ’
HAIIO  «Axagemus
COOBITHSIMH. NPEJICTABICHUE U ONUCAHUE
MuHnpocsenieHus
HeszaBucumoctb AAHHBLX.
Poccun»
COOBITHH. Pemars 3a7a4u Ha
HAaXO0XJEHUE BEPOATHOCTEH
JlepeBpss M TUIOCKHE 5 8 p
00BbeTMHEHUSI u
rpad y
nepeceyeHus: COOBITUH, B
TOM YHCII€ HE3aBUCUMBIX C
HCIIOIb30BAHUEM
rpadu4ecKux
MIPEACTABICHUN M JIepeBa
CIIy4ailHOTO OMbITa
DJIeMEeHTBI KomOunaropHoe OcBanBaTh noHsTusA: | MaremaTuka.




KOMOMHATOPUKH | TIPAaBWJIO YMHOXEHHS. | KOMOMHATOpHOEe  mpaBwiio | BeposTHOCT u
(6 9) [TepecTanoBku U | YMHOXEHUS, CTaTUCTHKA, 9
daxTopuai. Yucno | ynopsgoueHHast napa, | kiacc, OPIAOY
COYETaHUI U | TpOKKa o0wekToB, | JAIIO  «Akamnemus
TpeyroiabHuk [lackans. | mepectanoBka, (Qaxtopuan | MUHIIpOCBELICHUS
CaoiicTBa yucen | yucia, co4yetaHue 4yucio | Poccun»
COYETaHUM. bunoM | coueranuii,  TpPEyroJbHUK
HeroToHa. [Tackans.
Pemenne 3amau ¢ | Pemars 3a7a4u Ha
HCII0JIb30BaHUEM IIepeYnCIIeHre KOMOUHAIUH,
KOMOWHATOPUKU KOJIMYECTBA DJIEMEHTAPHBIX
COOBITHI, HaxO0KJIEHHUE
BEPOSITHOCTEH COOBITHH ¢
PUMEHEHUEM KOMOHHa-
TOPUKH, B TOM 4YHUCIE C
UCIIOJIb30BAHUEM TPEYIOJib-
Huka [lackans.
Pemars 3aJ1a4n Ha
pUMEHEHNE yucia
coueTanwii B anredpe
(cokpamniéHHoe YMHOXKEHUE,
o6uHoM HproToHa)
I'eomerpuueckasi | I'eomerpuueckas OcBauBaTh noHsitue | Maremaruka.
BEPOATHOCTL (3 | BEPOSATHOCTD. Cany- | reoMeTpuuecKoOn BeposiTHOCTB u
q) yailHbIll BBIOOP TOUYKH | BEPOSTHOCTH. Pemats | cratucruka, 9
u3 ¢burypst Ha | 337a44  HAa  HAXOXJCHHE | KIacc, OI'AOY
IJIOCKOCTH, u3 | BeposTHocTe B ombiTax, | A0  «Axamemus
OTpe3Ka, W3  JyId | IpeICTaBUMBIX Kak BbIOOp | MUHIIpOCBEIICHUS
OKPYXHOCTHU Touek w3  ¢urypsl Ha | Poccum»
IUIOCKOCTH
(MHOTOYTOJIbHHKA,  Kpyra),
U3 OTpe3ka WM JYyr'd
OKPY’KHOCTH, M3 YHCIIOBOTO
MIPOMEXKYTKA.
HcenbiTanus Ucnbiranusa. Ycenex u | OcBanBath noHsTHs: | MaremaTuka.
BepnyJu (6 4) Heyzaya. Cepus | ucneiTanue, sjeMeHTapHoe | BeposTHOCTh 51
UCIIBITAaHUI 70 | COOBITHE B WCHBITAHWUU | CTATHCTHKA, 9
IIEpBOIO ycrexa. (ycmex u Heyaaua), cepus | Kijacc, OI'AOY
Cepus . ucnbiTanui, Hactymiuenue | IO «Akagemus
BepHyms, Bepo- IIEpBOro ycrexa (Hey;[aqn)u, MuHnpocBenieHus
sTHOCTH  coBnitmit B | CEPHA ucneiTanuit | Poccumn»
cepun WCIIBITAHU I bepuym.
bepryu. Pemate 3a1a4n Ha

CrnyualiHplii BBIOOp U3

HAXO0XJEHUE BEPOATHOCTEHN




KOHCYHOI'O MHOXKECTBa

COOBITHIA B cepuu
HUCOBITAHUKM 70  IEPBOro
ycmexa.

Pemars 3aJa4u Ha

HAXO0XJIEHUE BEPOSTHOCTEH
coOBITHI B cepuu
ucnbiTanuii  bepHynnu, B

TOM 4YHUCJIE€ C [OMOUIbIO
IU(POBBIX PECYPCOB
Cayuaiinas Cnyuaiinas BenuuuHa | OcBauBaTh noHsATus: | Maremaruka.
BejnunHa (3 4) u pacrpeeneHue | caydaiiHas BEJIMYMHA, | BEposTHOCTH u
BEPOSATHOCTEH. 3HAYEHUE CIIy4ailHOM | CTaTUCTHKA, 9
o BEJIMYUHBI, pacIpeJielIeHue | Kiacc, OI'AOY
[Ipumepsl  ciyyaliHbBIX !
BEPOSITHOCTEM. HAIIO  «Axanemus
BEJIMYMH. Baxuble
MuHnpocBenieHus
pacnpeneneHus — | U3yyatb, B TOM u4ucie c
Poccumn»
YUCJIO  TOMNBITOK B | HOMOULIBIO U (POBBIX
CEepUU HCIBITAHUW [0 | pecypcoB, U  00CyXJIaTh
IEpBOro  yclexa U | IpUMepbl JUCKPETHBIX U
YKCJIO YCIIEXOB B CEPUU | HENIPEPBIBHBIX  CIIy4alHBIX
ucnplTaHuil bepHymin | Benmu4uH (B TOM YUCIIE POCT
(reomeTpuueckoe u|u BEC YeJI0BEKa,
OMHOMUANbHOE YUCJIIEHHOCTh  HACEJICHUS,
pacmpezeneHus) CTOMMOCTb ~ TOBAapOB U
yCIyr), CIIy4aiHbIX
BEJIMYMH,  CBSI3aHHBIX  C
U3Y4YEHHBIMU  CIIy4alHBIMU
OTIbITAMU
Yucaosbie Maremarnueckoe OcBauBatb noHATys: | Maremaruka.
XapaKTePUCTUKH | OKUIAHME CIy4alHOM | MaTeMaTHYecKoe oO)kujaaHue | BeposTtHocTb "
CJAyYaHHBIX BEJINYUHBI. CIy4aiHOM BEJIMYMHBI, | CTATUCTHKA, 9
BeJIMYHH (6 1) @u3znueckuii  CMBICI | IUCIIEPCUs M CTaHIApPTHOE | KJlacc, OI'AOY
MaTEMaTHUYECKOTO OTKJIOHEHHE cinyvaitnoit | IO «Axanemus
OKUJIaHUSL. BEJIUYMHBI. MuHnpocBselieHus
Poccun»
ITpumepsr Pemrate 3a7a4u Ha
MCIIOJIb30BaHUs BBIUHCIICHHE
MaTeMaTH4eCKOTo MaTeMaTH4eCKOIro
OKHJaHUSL. OKUJAHUS U  JAUCIEPCUH
JUCKPETHON CIIy4aiHOM
Hucnepcus u
BEJIMYMUHBI [0 33JaHHOMY
CTaH/IapTHOE OTKJIOHE-
. . | pacIpelieJIeHHI0, B  TOM
HUE CIIly4aiiHOI
yHclie 3a7a4, CBSI3aHHBIX CO
BEJIMYMHBI.
CTpaxOBaHHUEM U JIOTEPESIMHU.
CaoiicTBa
3HAKOMUTBCSA c
MaTeMaTH4eCKOTo
MaTeMaTHYeCKUM

OXHUaaHuA n




JIACTIEPCUU.
MaremaTtuueckoe

OXKNJaHUC n
III/ICHepCI/ISI I/I3y‘-I€HHBIX

OKMJIAaHMEM U JHCIIepcuen
HEKOTOPBIX PaCIpECIICHU,
B TOM YMCJIE paclpeaeieHus
CIIy4aiiHOM BEJIMYMHBI «UHC-

pacnpeneneHui JO YCIEXOB» B  Cepuu
UCIbITaHU bepHymn
3akon Oouabmmx | HepaBeHcTBO N3yuate yacToTy coObITHA B | MaTemaTuKa.
yucea (3 4) YeObImiena. 3aKOH | OBTOPSIOIIUXCS ciy- | BepostHoCTb u
OOJIBIINX YHCEII. YailHbIX OIIBITax KaK | CTaTUCTHKA, 9
CIIy4aliHYIO BEJIMUYUHY. KJ1acc Or'AOY
Maremarnyeckue yaauy y ’
HIIO  «Axanemus
OCHOBaHUSI M3MEpPEHUs | 3HAKOMHUTHCS 3aKOHOM
" MuHnpocBeneHust
BEPOSITHOCTEM. 0OJBIIMX YHCENl KaKk Mare-
Poccun»
MAaTUYECKUM  BBIPAXKEHUE
Pone wu  3HaueHue . _
CTaTUCTUYECKOM  YCTOMYH-
3aKOHa OOJIBIINX YUCE
BOCTH 4YacTOT M CpPEIHUX
B Hayke, B IpPUPOJE U B
3HAUYCHU.
oO11ecTBe, B TOM YHUCIIE
B  comuojornueckux | Pemars 3a/1auu Ha
o0cleIoBaHUsAX M B | U3MEPEHUE BEPOATHOCTEH C
MU3MEPEHUSIX MOMOIIIBIO YaCTOT.
OOcyxnath pojib 3aKoHa
Oonpmux ymucen B 000-
CHOBaHUU YaCTOTHOT'O
METO/Ia WU3MEPEHUSI BEPOAT-
HOCTEH, B TMpUpOIE U B
oOmiecTse
BepositHoCTH [ToBrOopsaTe wu3ydeHHoe u | MartemaTuka.
CIIy4aiHbIX COOBITHM. | BBICTpauBaTh cucreMy | BepostHOCTh 51
3HaHUMU. CTaTUCTHKA, 9
DNeMEHTHI
KJjacc, OIr'AOY
KOMOMHATOPUKH. Pemate 3a1a4n Ha
. | AIIO «Axagemus
Cepusi venbrranmii | FAXOKICHHE  BEPOATHOCTEH
p MuHnpocBenieHus
Bepuvium. Crvaaiinpe | B CSPHAX  HE3aBUCHMBIX
PHYILIA. LIy . Poccumn»
UCIIBITAaHUH, B TOM 4YHCIE C
BEJTNYUHBI u
MTOMOIIBI0 KOMOWHATOPHBIX
pacrpeieneHus. b
akToB U (popmyi. Pemats
Yucnoseie b (bopmy.
3a/laud = Ha  OmNpeJelieHne
XapaKTEePUCTUKH . .
. CBOMCTB  pacmpeesieHUH,
CITy4aWHBIX BEJIMYUH.
HaxO0XXJIeHHE

3aKk0OH OOJIBIINX YUCET

MaTeMaTHYECKUX OKHJIaHUU
U JIUCIEPCUH U3YYEHHBIX
pacupeneneHui.

OO6cyxnate  poib

00JIBIIMX YMCEN B HayKe, B

3aKOHa

MIPUPOJIE U B OOIIECTBE




Y4eOHo-MeTOoAMYECKOE 00ecniedyeHrne 00pPa30BaTe/IbHOIO Mpoecca
O0s13aTeIbHBIC MATEPHAJIBI VIS YYCHHKA

1. Marematuka. Anre0pa: 7 kiacc: yriayoieHHbli ypoBeHb: yueouuk/ 0. H. Makapsrues, H. I'.
Munntoxk, K. 1. HemkoB u npyrue; nog pex. C. A. Tenskosckoro. — AO «M3naTenbecTBo
«IIpocsemienne»

2. Maremaruka. Anredpa: 8 kimacc: yriryOoJieHHbIH ypoBeHb: yueonuk/ 0. H. Makapsrues, H. T'.
Mungtok, K. U. HemkoB u npyrue; noa pen. C. A. TemsikoBckoro. — AO «M3narenbcTBo
«IIpocsemienne»

3. Maremaruka. Anrebpa: 9 kiacc: yriyoneHHbiit yposenb: yueOuuk/ FO. H. Makaperues, H. T
Munntoxk, K. 1. HemkoB u npyrue; nog pea. C. A. Tenskosckoro. — AO «M3naTenbeTBo
«IIpocsemenue»

4. Marematuka. ['eomerpust: 7-9¢ xiaccsl: yueOnuk/ JI. C. Aranacss, B. ®@. byry3os, C. b.
Kanomues u npyrue. — AO «M3narensctBo «lIpocBenienuey

5. Maremaruka. BeposatHocTs u ctatuctuka: 7 — 9e kiacchl: yueObHuk B 2 yactsax/ Y. P. Beicoukwii,
. B. Smenko; nox pea. U. B. Amenko. — AO «M3aatensctBo «IIpocBemenue»

Hudgpossie oOpa3oBatenbHbie pecypebl U pecypebl cetu UHTEPHET

DJIeKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchl

1. Maremaruka. Anreopa, 7 kiacc, DI'AOY JI10 «Akaxemuss MuntnpocBenienus: Poccum
2. Maremaruka. Anrebpa, 8 knace, DI'AOY 10 «Akanemust MunmpocBemeHus: Poccum»
3. Maremaruka. Anredpa, 9 kinacc, DI'AOY AI1O «Axanemust Munnpocemienust Poccuny

4. Maremaruka. BeposiTHOCTb M cTatucthka, 7 kiace, PI'’AOY IO «Akagemus
Munnpocsenenus Poccun»

5. Marematruka. BeposaTHocTh U ctatuctuka, 8 kinacc, DI'AOY IO «Akanemus
Munnpocsenienus Poccun»

6. Maremartuka. BepostHOCTh 1 cTatuctuka, 9 kinacc, ®I'AOY [I1O «Akanemus
Munnpocsenienust Poccun»

7. Maremaruka. ['eometpus, 7 kinace, DI'’AOY IO «Akagemust Munmnpocsemienus: Poccum
8. Maremaruka. ['eometpus, 8 kiacc, PI'’AOY 1O «Akanemuss Munnpocsemenust Poccuny
9. Maremaruxka. ['eomerpus, 9 knace, PI'AOY 10 «Axanemust Munnpocsenienust Poccun»

10. Jlomammnue 3aganus. MaTemaTuka. DJIeKTpOHHbIN 00pa3oBaTenbHbIi pecype» JlomariHnue
3aganus. OcHoBHOe o01ee oopa3oBanue. Anredpay, 7-9 kimace. AO «/3aaTenbeTBo
«IIpocBemenne»

11. lomamnue 3ananus. MatemaTuka. JNeKTpOHHBIA 00pa3oBaTenbHbIi pecype» Jomarinue
3amanusi. OCHOBHOE o01Iee oopazoBanue. ['eomerpusin, 7-9 kimace. AO «M3narenscTBO
«ITpocsenieHne

OdunuanbHbie caiiThl



1. OdunmansHbIil caiitT MuHHCcTEepCcTBa 00pazoBaHus U Hayku Poccuiickoit deneparyn -
http://www.mon.gov.ru;

2. depepanbuslii nopran "Poccuiickoe oopazoBanue" - http://www.edu.ru;
3. http://fipi.ru «DeaepanbHbIA UHCTUTYT MEJATOTHYSCKUX U3MEPCHUI
udposbie 0OpazoBaTe/ibHbIE pecypChl

1.Madopmanmronnas cucrema "EquHoe OKHO OCTyIa K 00pa3oBaTeIbHBIM pecypcam” -
http://window.edu.ru;

2. Enunas xomreknus mudpoBeix 00pa3oBaTenbHbIX pecypcos -http://school-collection.edu.ru;
3. denepanbHbIii IeHTP HHOOPMAITHOHHO-00pa30BaTeIbHBIX pecypcos -http://fcior.edu.ru.
4. DNEeKTPOHHBINA apXUB HAYYHO — MOMYJISAPHBIX XKypHaioB http://library.controlchaostech.com/bel/

5. Criucok caiiToB, peKOMEHIOBAaHHBIX JIJISI HCIIOJIb30BAHMS O0YJAIOIIUMUCS U TIPETIOIaBaTeIIMU
JUTSL IOCTYTIa K BEICOKOKayecTBeHHbIM DOP

http://www.mon.gov.ru/ - MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoi Deneparyu
http://www.uznai-prezidenta.ru/ - Jlerckwuii caiit [Ipe3unenta Poccuiickoit @enepanuun
http://www.ege.edu.ru/ - TTopran uapopmanroHHoi moaaepxku EI'D
http://www.eidos.ru/olymp/ - Becepoccuiickre UCTaHIIMOHHBIE BPUCTHYECKUE OJIMMITHAIBI
http://www.rosolymp.ru Beepoccuiickast ouMIuaia mKoJIbHUKOB

http://www.en.edu.ru - EctecTBeHHOHaY4YHBII 00pa30BaTEIbHBIN TOPTAI

http://ege.edu.ru- ITopran uabopmannoHHOM MoaAep KKK EAMHOTO rocy1apCTBEHHOTO 3K3aMeHa
http://www.school.edu.ru - Poccuiickuii 001eo0pa3oBaTebHbIil MopTat
http://vschool.km.ru - BuptyansHas mkona Kupumia u Medonus
www.school-collection.ru - Exnnas xomnekuust ud)poBbIx 00pa30BaTeIbHBIX PECYPCOB
http://www.edu.ru - ®enepanbasiii moptan «Poccuiickoe 00pazoBaHHe

http://school-collection.edu.ru/collection/matematika/ — maTepuainsl mo maremarrke B EanHoit
KOJIJICKIIUHN LII/I(I)pOBLIX O6pa3OBaTeJ'H>HBIX pecypcoB

http://www.uztest.ru — EI'D (OI'D) nmo maremMaTuke: mMoAroToBKa K TECTUPOBAHHUIO

http://www.maht-on-line.com — 3anumarenbHasi MaTeMaTHKa — IKOJLHUKAM (OJUMITHA/IbI, HTPHI,
KOHKYPCBI 110 MaTEMAaTHKE)

http://www.mathkang.ru — mexmyHapoIHbIi MaTeMaTHYeCKUi KOHKYpC «KeHrypy»

http://http://ege2011.mio0.ru — MOCKOBCKHI1 HHCTUTYT OTKPBITOIO 00pa30BaHUs, CUCTEMA
Cratl'pan



